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Conep:xanue

1. IepedeHp MIaHUPYEMbIX PE3yJIbTATOB OOYUEHHs MO JUCHHUILTUHE (MOJYIIO), COOTHECEHHBIX C IUIAHUPYEMbIMU
pesynpratamu ocBoeHus OITIOIT BO

2. Mecto mucuumiuasl (Monyis) B ctpykrype OITOIT BO

3. O0beM IUCHHUIUIMHBI (MOIYJsI) B 3a4eTHBIX CIMHWIAX C YKa3aHWEM KOJIMYECTBA YacOB, BBIJICICHHBIX Ha
KOHTAaKTHYIO pa0oTy OOydYarommxcsi ¢ mpernojaBareiieM (10 BUAaM YYCOHBIX 3aHATHI) U Ha CAMOCTOSTCIBHYIO PaboTy
oOyJaromuxcs

4. CoxepkaHue TUCITUIUIMHBI (MOIYJIs), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jieniaM) ¢ yKazaHHEM OTBEIECHHOTO Ha
HHUX KOJIMYECTBA aKaJeMUYECKUX YaCOB U BUJIOB YICOHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTUYECKHH IUIaH KOHTAKTHOM U CAMOCTOSITEIBHOM PabOThI 1O TUCHHUIUIUHE (MOYJIIO)

4.2. ConepxaHue JUCIUILTAHBI (MOITyJIs)

5. TlepedyeHp y4eOHO-METOAMYECKOTO OOECIICUSHHSI JIIsi CAMOCTOSTEIEHON PaboOThl 00YJArOIIUXCS TI0 TACITUTUTHHE
(Moysr0)

6. ®OH/I OLICHOYHBIX CPEJCTB MO JUCHHUILIUHE (MOYJIIO)

7. [lepedens nurepatypsl, HEOOXOAMMOH JIJIsi OCBOSHUS TUCIATIINHBI (MOTYJIs)

8. IlepeueHb pecypcoB MHPOPMAIIMOHHO-TEIICKOMMYHHKAIIMOHHOM ceTr "MHTepHEeT", HEOOXOAUMBIX IS OCBOCHHS
JUCITUTUTHHBI (MOTYJIS)

9. Meronuveckue yka3aHus sl 00YYAIOIIMXCS IO OCBOCHHUIO TUCIUTUTAHBI (MOIYJIS)

10. IMepeuenp MHGDOPMALMOHHBIX TEXHOJIOTHIL, HCIIOIb3YEMBbIX IPH OCYLIECTBICHUU 00pa30BaTEIHLHOIO MMpollecca Mo
JMUCIUIUTHHE (MOJYJIIO0), BKITIOYAs TIepeUeHb MPOTPAMMHOTO O0ecTieueHUs] 1 NHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (TP
HE00X0TUMOCTH)

11. Onucanne MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOIMMOM IJIsl OCYIISCTBICHHS 00pa30BAaTEIBHOTO MpoIecca
10 TUCIUTUTHHE (MOJTYITIO)

12. Cpe;wTBa aanTtanuu npenogaBaHrud JUCHUITIIIAHBL (MO,HyJ'IS[) K HOTpe6HOCTHM 06yqa}om1/1xcs{ WHBAJINJO0OB U JIMII C
OTpaHUYCHHBIMU BO3MOKHOCTAMMU 310POBbA

13. Tlpunoxxenue Nel. DoHMT OIIEHOYHBIX CPEICTB
14. IMpunosxenue Ne2. [lepeuens nurepaTypbl, HEOOXOIUMOI 1J1s1 OCBOCHUS JUCLUIIIIMHBI (MOJTYJIs)

15. Tpunoxxkenne Ne3. Tlepeduenp WHPOPMAIIMOHHBIX TEXHOJOTHH, WCIIONIB3yEMBIX IJIS OCBOCHHS IHCIIUTUTHHBI
(Momyis), BKIIFOYAsI IEPEYCHb MPOTPAMMHOTO 00eCIieueHHsT U HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM



[Iporpammy nucuniuimeel padpadoran(a)(u) crapimmuii npenogasareins, k.H. AnucumoBa J.C. (Kadenpa matemarnkn
Y IPUKIIATHOH HHPOPMATHKH).

1. IlepeyeHbr mNJaAHMPYeMbIX pe3yJIbTATOB OOy4YeHHS] MO AUCUMIUIMHE (MOAYJIIO), COOTHECEHHBIX €
IUIAHUPYEMBIMH pe3yabTatamu ocsoenus OIIOII BO

O6y9aromuiicsi, OCBOMBIIMHI JUCIUILIMHY (MOYIIB), IOJDKEH 00IaaaTh CICAYIOIMMH KOMIICTCHIMAMH:

HIndp PacmindpoBka
KOMIIeTeHI[UH npuodperaeMoii KoMIeTeHIMHU
IIK-3 Crioco0eH TPOeKTHPOBaTh W YHPaBiATh [T-TIpoeKTamMu, OCYIIECTBIATh TECTHPOBAHUE KOMITIOHEHTOB

I/IHCI)OpMaI_II/IOHHBIX CHUCTEM, B TOM YHCJIC MHTCIUICKTYAJIbHBIX

IIK-3.1.  [3Hath crmocoOBI MPOESKTHPOBAHMS U yrpaBiieHUs [ T-ipoekTaMu, Te[]HOJOTUN TECTUPOBAHHMS
KOMITOHEHTOB HH()OPMALIMOHHBIX CUCTEM, B TOM YHCJIC HHTEIUIEKTYalIbHBIX

[IK-3.2. |YMerp mnpoekTHpoBaTh W ymnpasisiTth IT-mpoexTaMu, OCYIIECTBIATH TECTUPOBAHHE KOMIIOHEHTOB]
MH()OPMALMOHHBIX CUCTEM, B TOM YHCIIE€ HHTEIUICKTYaJIbHBIX

IIK-3.3. |[BiameTh CHOCOOHOCTBIO IMPOCKTHPOBATh M yNpaBisATh IT-pOEKTaMHu, OCYIIECTBISATH TECTHPOBAaHHUE
KOMIIOHCHTOB HH()OPMAIIMOHHBIX CHCTEM, B TOM YHCJIC UHTCIUICKTYaTbHBIX

OO0y4aromuiics, OCBOMBIINH TUCIUILUTAHY (MOIYJb):

JlomKeH 3HATh:
- crtoco0BbI MAIIMHHOTO 00YYCHHS; KIACChI 3a][a4, PEIIACMBIX C IIOMOIIBIO aJITOPUTMOB MALTHHOTO 00YUYCHHUS.

JlomxeH yMeTb:
- IPUMEHSTh AJITOPUTMBI MaIlTMHHOTO 00y4YeHHs! IPH NpoeKTHpoBaHuu | T-ipoekToB

JlomKeH BIaieTh:
- CIIOCOOHOCTBIO TPOTPAaMMHO pPEaJH30BHIBATH AJITOPUTMBI MAIIMHHOTO OOYYeHHWS NpH MpoeKThpoBaHuu |T-
MIPOEKTOB

2. Mectro qucuumiaunsl (MoayJs) B ctpykrype OIIOII BO

HMannas gucuuiuinHa (Momynb) BkiaroueHa B paszen " bl. B.JIB.10.02 Jucrwmiwasl (MOmysn)" OCHOBHOM
npodeccroHabHOM 00pa3oBatenbHOM mporpamMmbl 23.03.01 TeXHOIOTHS TPAaHCTIOPTHBIX MPOIECCOB H OTHOCUTCS K YaCTH,
(bopmupyemoit YYaCTHUKAMH 00pa3oBaTeIbHBIX OTHOIIICHHH.
OcBauBaercs Ha 5 kypce B 9 cemectpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 3a4eTHBIX €IMHHMIAX C YKA3aHMEM KOJHNYeCTBA YacOB, BbIAEJEHHbIX Ha
KOHTAKTHYI0 pafoTy o0y4yamwmuxcs ¢ npenojgapareseM (10 BHJaM Y4eOHBIX 3aHSITHI) M HA CAMOCTOSITEJIBLHYIO
padoty o0yuarommxcsi

OO6mas TpyI0eMKOCTh JUCIUILTNHBI COCTABIISAET 2 3a4eTHRIX(bIe) equHUI(bI) Ha 72 daca(oB).

KonraktHast pabora - 12 gaca(oB), B ToM umcie Jiekimu - 4 daca(oB), mpakThdeckue 3aHsATus - 0 daca(oB),
nabopaTtopHbie paboThI - 8 yaca(oB), KOHTPOIb CAMOCTOSITENLHOU paboThI - 0 gaca(oB).

CamocrostensHas paboTa - 56 yaca(oB).
KonTponas (3auét / ax3amen) - 4 gaca(oB).

CDopMa MPOMEIKYTOUYHOI'O KOHTPOJIA AUCHUIIIIMHBL: 3a4€T B 9 CEeMECTpE.

4. CopnepxxaHue JAMCHMIUIMHBI (MOAYJsl), CTPYKTYPpHpPOBaHHOe MO TemaM (pa3neiaM) ¢ YKa3aHHEM
OTBEJEHHOT0 HA HUX KOJIMYEeCTBA aAKa/IeMHYEeCKHUX YACOB  BUAOB Y4eOHBIX 3aHATHIA

4.1 CTpyKTypa 1 TeMAaTH4YeCKHIl IVIaH KOHTAKTHOH M caMOCTOATEJbHOM padoThl 10 JHCHHUILIHNHE (MOAYJII0)
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1. |Tema 1. OcHOBHBIE TIOHATHUS MAIIMHHOTO O0YUCHHUS 9 1 0 2 14
2. [Tema 2. Kimactepusarust 9 1 0 2 14
3. [Tema 3. MeTo1 OITOPHBIX BEKTOPOB 9 1 0 2 14
4. |Tema 4. JlepeBbs penicHui 9 1 0 2 14
Toro 4 0 8 56

4.2 Conep:xkaHue TUCHUILIUHBI (MOAYJIsST)

Tema 1. OcHOBHBIE NOHATHSI MAIIHHHOIO 00y4eHNs

ITonsTne MamuHHOTO 00ydeHMs. OOIas MOCTaHOBKA 3amadu oOydeHws 1mo mpereaeHTaMm. CrocoObl MamTuHHOTO
o0ydeHms. 3a1a4u, peraeMble ¢ TOMOIIBI0 MAITMHHOTO O0yUYeHUSI.

Tema 2. Knacrepuzanust

IonsTre Knacrepusanuu. [locTaHOBKaA 3aa4un KiaacTepuzanuu. Mertoabl knactepusanud. Meron K-means. Merox k-
MeauaH. JIMCKpUMUHAHTHBIN aHaau3. [ eHeTHUeCKUii alropuT™.

Tema 3. MeTo/ ONIOPHBIX BEKTOPOB

OOyuenue ¢ yunureneM. 3anada kinaccudukanuu. 3aqada perpeccud. Pasnensionias runepuiockocTs. [Ipumenenue
METO/Ia OTIOPHBIX BEKTOPOB B 33/1a4€ KIacCU(UKAIUH.

Tema 4. JlepeBbsi penieHUi

[NonsTue nepesa pemenuid. Tunonorus aepeBbeB. OOyueHHE JiepeBa PELICHHH.

5. IlepedeHb y4eOHO-METOAMYECKOT0 olecmedeHUs] IS CAMOCTOATEJbHOH padoThl 00y4YalOIHXCH IO
JUCHUITHHE (MOIYII0)

CamocrosiTenpHass paboTa OOYdYalOIIMXCSl BBIMOJHSIETCS MO 33JaHUI0 M IPU METOAWYECKOM PYKOBOJCTBE
mpernojaBaTeNss, HO 0€3 €ero HemocpeAcTBeHHoro ydactus. CamocrosiTensHass paboTa MOApasfenseTrcs Ha
CaMOCTOSTENBHYIO PadOTy Ha ayJUTOPHBIX 3aHATHSAX M HAa BHEAYAHTOPHYIO CAMOCTOSATEIbHYIO padbory. CaMmocTosTEIbHAS
pabora oOyyaronuxcs BKIIOYAET KaK IOJHOCTBIO CaMOCTOSTENILHOE OCBOCHHE OTHENBHBIX TeM (Pa3JesioB) JAUCHIUILIUHEL,
TaKk U npopaboTKy TeM (pa3ziesnoB), OCBaMBAEMBIX BO BpeMs ayJUTOPHOH padoTel. Bo Bpems camocrosiTenbHONW paboThI
oOydJaromuecss YUTAlOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4HYI0 M CIPABOYHYIO JIMTEPaTypy, BBINOJHSIOT 3aJaHMs,
HarpaBJIeHHbIE Ha 3aKpeljieHue 3HaHUH M OTpabOTKYy YMEHHI M HaBBIKOB, TOTOBSATCS K TEKYIIEMY U MPOMEXYTOUHOMY
KOHTPOJIIO 10 AUCIUIIINHE.

Opranuzanusi caMoCTOSITENbHONW paboThl 00yYaronMXcs perjiaMeHTHPYETCsl HOpPMaTUBHBIMU JOKYMEHTaMH, Y4eOHO-
METOIMUYECKOI IUTEpaTypoll M JIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYpPCaMHU, BKIIIOYAS:

[Mopsiiok opraHu3alii U OCYILECTBJICHHUs 00pa30BaTeNIbHON NESTENbHOCTH M0 00pa30BaTeNbHBIM IIPOrpaMmamM
BBICIIEr0 00pa3oBaHMsi - MporpaMmaM OakajaBpuaTa, MpOrpaMMaM CIHEHUATUTETa, HpOrpaMMaM MaruCTpaTypbl
(yTBeprkIeH nprukazoM MuHucTepcTBa oOpazoBaHus u Hayku Poccuiickoii @eneparuu ot 5 anpenst 2017 roga Ne301)

IMucemo MunmcrepctBa obpasoBanusi Poccuiickoit ®eneparmu Nel4-55-996un/15 ot 27 nHos6ps 2002 r. "OO0
aKTHBH3AI[IN CAMOCTOATEIHHONW PabOTHI CTYJCHTOB BBICIINX YIeOHBIX 3aBeIeHUI"

YcraB  (enepasbHOrO  TOCYIapCTBEHHOTO  aBTOHOMHOrO  oOpasoBarenbHOro  yupexuenus "KazaHckuid
(ITpuBomxckuii) penepanbHbIA yHUBEpCUTET"

[IpaBusa BHYTpeHHero pacnopsika (eaepasbHOr0 TroCyAapCTBEHHOIO aBTOHOMHOIO — 00pa3oBaTEIbHOTO
yupexaeHus Beiciiero nmpodeccrnoHansHoro oopasoanus "Kazanckuii ([IpuBomkckuit) GenepanbHblii yHUBEPCUTET"

JlokanpHbeie HOpMaTHBHBIC akThl Kazanckoro (IIpuBomkckoro) deaepaibHOrO YHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEeJICTB M0 TUCHUILINHE (MOAYJIIO)

@OH OLEHOYHBIX CPEICTB IO AWCIUIUIMHE (MOMYIIO) BKIIOYAeT OIICHOYHBIC MaTepHaNbl, HalpaBicHHBIE Ha



IMPOBEPKY OCBOCHUA KOMHGTCHHHﬁ, B TOM 4YUCIIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBbIKOB. CDOHI[ OLCHOYHBIX CPCACTB BKJIHOYACT
OLICHOYHBIC CPEACTBA TCKYIICTI'O KOHTPOJISL U OLICHOYHBIC CPCACTBA HpOMe)KyTO‘IHOﬁ aTTCCTalluu.

B (oHzIe OLIeHOYHBIX CPENICTB COACPIKUTCS CIeAyIOIas nHPOpMALHs:

- COOTBETCTBUC KOMIICTCHIIUH IUIAHUPYEMBIM PE3ybTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);
- KpUTEPUH OLIEHUBaHHSI CPOPMUPOBAHHOCTH KOMITETEHIIHIA;

- MeXaHu3M (HOPMHUPOBAHMS OIEHKU IO TUCIUIUINHE (MOIYJIIO);

- OIUCAHUE NOPSIKA IPUMEHEHHS ¥ NPOLEAYPB! OUEHUBAHUSA I KXI0T0 OLIEHOYHOIO CPEICTBA,;
- KPUTEPUH OLIEHUBAHUS JJIsI KAXKIOTO OLIEHOYHOTO CPE/ICTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKIIOYad Tpe60BaHI/I$[, MNpCABABIIACMBIC K HeﬁCTBHﬂM o6yqa}0mnxc;1,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3aIlaHus pa3JIMIHbIX TUIIOB.

@DOHZ OIIEHOYHBIX CPEICTB 0 TUCHUIUIMHE HaxoauTcs B [Ipumoxkernn | k mporpaMMe AUCIUTUTHHEI (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOH 1JIs1 0CBOCHHS TUCHUTLIHHBI (MOIYJIsT)

OcBoeHHE TUCIUIUIMHBI (MOMYJISI) TIPENIoiaraeT N3y4eHHe OCHOBHOM M JIOTIOTHUTEIHHOW YUEeOHOW JMTEpaTyphl.
JIutepatypa MOKeT OBITh TOCTYITHA O0YUYaIONTUMCS B OJTHOM M3 JIBYX BapHaHTOB (JTOO B 000WX U3 HUX):

- B JJIGKTPOHHOM BHJE - dYepe3 JIJIEKTPOHHbIC OMOIMOTEYHBIE CHCTEMBl HAa OCHOBAHMHW 3aKIIOUYeHHBIX KDY
JIOTOBOPOB C MTPAaBOOOIATATEISIMH;

- B IevyaTHOM BuJe - B Hayunoit 6ubnunoreke Enabyxckoro uncruryra KOVY. Obyuaronuecs noiaydyamT yueOHYIO
JUTEepaTypy Ha abOHEMEHTE II0 YWTATEIbCKMM OWJIeTaM B COOTBETCTBHHM C TpaBUIAMHU TOJNb30BaHus HaywHoit
OMOIMOTEKOH.

OJeKTpOHHBIC U3AAHUS IOCTYIHBI AUCTAHIIMOHHO M3 JIF00OH TOYKHM MPU BBEACHHH OOYJAIONIMMCS CBOETO JIOTHHA U
napojst OT JMYHOro KabuHera B cucteMe "DNeKTpOHHbIH yHuBepcuTer'. [IpM HMCHOIB30BaHMM MEYATHBIX HW3AaHUN
OnbnroTeuHbId (hOHI JOJDKEH OBITH YKOMIUIEKTOBaH MMM M3 pacuera He MeHee (0,25 sK3eMIUIsIpa Ka)KIOro M3 M3JaHUHN
OCHOBHOH M JIOTIOJIHUTENHHOM JMTEpaTyphl Ha Ka)kKA0ro oOydalollerocs M3 4ucia JHL, OJAHOBPEMEHHO OCBAaWBAIOIIUX
JAaHHYIO JUCLUIIINHY.

IlepeyeHb OCHOBHOW W JOIOJIHUTENBHOH YYEOHOH IWTEpaTyphl, HEOOXOTUMOW IS OCBOCHHUS JAWCIIMILTAHBI
(Momynst), Haxomutes B [Ipuiioskennu 2 k paboueid nmporpaMme TUCHUTDIMHBL. OH MOJICKUT OOHOBICHUIO TIPH U3MEHEHUN
ycnoBuid oroBopoB KOV ¢ mpaBooOnangarensiMu 2JIEKTPOHHBIX W3JaHUN U NPU M3MECHECHHHM KOMIUICKTOBAHHUS (DOHIIOB
Hayunoii 6ubnuorexu Enadysxckoro nacruryra KOV,

8. Ilepeyenb pecypcoB MHGPOPMALNHOHHO-TEIEKOMMYHUKANMOHHOWH ceTu "UHTepHeT", HeOOXOOUMBIX AJIsI
OCBOEHUSI T CUMIJIMHBI (MOIYJI51)

IIpoeKkTUpOBaHKE CHCTEM MCKYCCTBEHHOIO MHTEJUIEKTa - https://www.intuit.ru/studies/courses/1122/167/info

MarunHoe 06y4uenue (kypc aekuuii, K.B.Bopouuos) - http://www.machinelearning.ru/wiki/index.php?title=

Mammunnoe obyuenue %28kypce nekunii%2C K.B.Boponnos%29#.D0.9C.D0.B5.D1.82.D1.80.D0.B8.D1.

87.D0.B5.D1.81.D0.BA.D0.B8.D0.B5_.D0.BC.D0.B5.D1.82.D0.BE.D0.B4.D1.8B_.D0.BA.D0.BB.D0.BO.
D1.81.D1.81.D0.B8.D1.84.D0.B8.D0.BA.D0.B0.D1.86.D0.B8.D0.B8_.D0.B8_.D1.80.D0.B5.D0.B3.D1.80.
D0.B5.D1.81.D1.81.D0.B8.D0.B8

BBenenue B MalnHHOE 00yUYEHHE: TOJHOE PYKOBOACTBO - https://www.machinelearningmastery.ru/machine-learning-
introduction-a-comprehensive-guide-af6712cf68a3/

9. MeTroanyecKkue yKa3zaHusl /s 06y4alOUIUXCS M0 OCBOEHHIO AUCIUILIUHBI (MOTYJIsA)

Bupn pador MeTtoanyecKkue peKOMeHIANUH

JIEKUUHU JlexuroHHbBIE 3aHATHS TIPOBOASTCA C UCIIOIb30BAHUEM UHTEPAKTUBHBIX TEXHOJIOTHH U MPENOoIaraloT
aKTHBHOE y4acCTHE CTYACHTOB. J[JIsl MOArOTOBKH K 3aHSATUSIM PEKOMEHYETCsl BBIACTSATh B MaTepuyaie
POOJIEMHBIC BOIPOCHI, 3aTParkBaeMbIe MPENOJaBaTeIeM B JICKIIUH, U TPYIIITUPOBATH HHPOPMALIUIO
BOKpYT HUX. JKenareabHO BBIAEIATH B UCTIOIB3YEMOH JIUTEpAType MOCTAHOBKH BOIIPOCOB, HA KOTOPbIE
Pa3HBIMH aBTOpPaM MOTYT OBITh JaHBI Pa3lIWYHbIC OTBETH. Ha OCHOBaHWM OCTAHOBKHM TaKHX BOMPOCOB
cienyeT cooupaTh apryMEHTHI B ITOJIB3Y PA3IMYHBIX BAPUAHTOB PEIICHHUS IOCTABICHHBIX IPOOIEM.

nabopartopHsle | JJabopaTopHble 3aHATHS - 3TO OJJHA M3 Pa3HOBUIHOCTEH MPAKTHYECKOTO 3aHTHUS, SBIISIONIAsCS
paboTsI s PeKkTUBHOM (HOpMOIl yueOHBIX 3aHATHH B OpraHU3alry BeIcIIero oopasoBanus. JlabopaTopHbie

3aHATHSA UMEIOT BEIPAXKEHHYIO CIICIU(HKY B 3aBUCHMOCTH OT Y4eOHOH ANCHUIUIMHBL, YIIyOIsIoT 1

3aKpPEIUIIOT TeopeTHYecKue 3HaHus. Ha 3TuX 3aHATHAX CTYACHTHI OCBAaNBAIOT KOHKPETHBIE METOIbI
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Bupn pador MeTtoanyecKue peKOMeHIANUH

N3y4YECHUS JUCLUUIIMHBI, 00y4aroTCsl SKCIEPUMEHTAIBLHBIM CIIOCO0aM aHalIn3a, YMEHHIO paboTaTh ¢
mpudopaMu ¥ COBPEMEHHBIM 000pyaoBaHueM. JlabopaTopHbIe 3aHSITHS JAIOT HATIISAHOE TIPEICTABICHIE
00 M3y4aeMbIX SBICHUSX U MPOLECccaX, CTYyJCHTH OCBANBAIOT OCTAHOBKY M BEJICHUE IKCIIEPHMEHTA,
ydaTcsi YMEHHUIO HAaOJII01aTh, OLICHUBATH ITOJIYIEHHBIE PE3YJIbTATHI, IENaTh BRIBOABI U 0000meHus. OT4ér
IO UTOTaM BBHITTOJTHEHHBIX JJA00OPATOPHBIX pabOoT BRITOMHAECTCS Ha JHcTax Oenoi Oymaru popmara A4 B
MEYaTHOM HJIM pyKomucHOM BHfe. [Ipn opopmiteHnn oTuéTa HCHONB3yeTcsl CKBO3HAS HyMepanus
CTpaHHL, CUNTAsl TUTYJIbHBIN JIUCT NEpBOU cTpaHuLeld. HoMep cTpaHulbl HAa TUTYJIBHOM JIUCTE HE
craBuTcsa. Homepa cTpaHuIbl CTaBsATCS O LEHTPY BBepXy. IIpu opopmiieHnn oTyéTa B Ie4aTHOM BHUJIE
KeJIaTesIbHO coOMoIaTh cieaytolue TpeboBanus. it 3aroI0BKOB: ITONYXUPHBIH WpUdT, 14 nT,
LEHTPUPOBAHHBIH. J[111 OCHOBHOTO TeKCTa: HEXXUPHBIKA WpUQT, 14 NT, BEIpaBHUBaHKE 110 MHUpHHE. Bo
Bcex ciydasix Tin mpudra - Times New Roman, orcryn ab3ana 1.25 cM, NOJIyTOpHBLI MEXAYCTPOUHBIH
unTepBai. [lond: neBoe - 3 cm, mpaBoe - 1 cM, BepxHee U HUXKHee - 2 cM. OTYeT T0JIKEH COAepKaTh
cienyromntre eMeHThl: 1) TUTYIIBHBIN THCT ¢ 00sM3aTeIHBIM YKa3aHueM BapHuaHTa; 2) Llens padotsr; 3)
3amanue; 4) OcHoBHas 4acTh; 5) BeiBoa

camoctosi- | CamocTosiTenpHast paboTa CTYACHTOB MO AUIAKTHYECKOW CYTH MPEICTABIACT COO0M KOMILICKC YCIOBHUMA
TeNbHas paboTa| 00yYEHHs, OPraHU3yEMBIX MPEIOaBaTeIIeM 1 HAIIPABICHHBIX HA CAMOIIOITOTOBKY yJaluxcs. YdyeOHas
JIESITEILHOCTD MPOTEKAaeT 0€3 HEMOCPEICTBEHHOIO yYacTUsl IPENOaBaTeNs U 3aKIF0YacTCs B
popaboTKe JIEKIIMOHHOTO MaTepHaia, MOArOTOBKE K JIAOOPATOPHBIM 3aHIATHAM; H3YUCHUN YIeOHOH
JUTEPATypPHl U3 OCHOBHOTO W JOMOJHUTEIHFHOTO CIHCKA.

3aueT 3ayer sBisieTcst HOPMOI OLIEHKHM KaueCTBa OCBOCHHS CTYJICHTOM 00pa3oBaTeIbHON IPOrpaMMBI IO
nqucuumnuge. [To pe3ynpTaTtam 3aueTa CTYJEHTY BBICTABISIETCS OLEHKA "3a4TeHO" WM "He 3auTeHo".
3ageT MOXKET MPOBOAUTHCS B (hopMe YCTHOTO Ompoca 1o bmireraM (Bompocam) mwin 6e3 OMIIeTOB, ¢
MpeABapUTENHHON NOATOTOBKOH MM 6€3 MOATrOTOBKH, IO yCMOTpeHHI0 Kadeapsl. [Ipenogasarens
MOXET IPOCTABUTH 3a4eT 0€3 Orpoca WM cOOECeTOBAHMUS TEM CTYIEHTaM, KOTOPBIE aKTHBHO
Yy4acTBOBAJIH HA TAOOPATOPHBIX 3aHATHIX.

10. Tlepeyens WHGPOPMANMOHHBIX TEXHOJIOTHIi, MCHOJb3yeMbIX IIPH OCYIICCTBJICHHHM 00Pa30BaTeJLHOIO
npouecca nmo JUCHHMILIAHE (MOAYJII0), BKJIIOYAs INepedYeHb NMPOrpaMMHOro ofecrmedyeHnss M HH(OPMANHMOHHBIX
CHPaBOYHBIX CHCTeM (IIPH HEOOX0AUMOCTH)

[lepedensr MH(OOPMALMOHHBIX TEXHOJOTHH, HUCIOIb3YEMBIX IPH OCYIIECTBICHHN OOpa30BaTEIBHOTO IpOIEcca I0
JUCLUITINHE (MOIYJII0), BKIIOYas MEPEUCHb IPOrPAaMMHOTO OOECTedeHHs M HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npexacrasieH B [Ipunoxxennn 3 k paboyeil nporpaMMe JTUCHUIIIMHBL (MOTYJIS).

11. Onucanue MaTepHAJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI Ui OCYLIEeCTBJIEHUSI 00Pa30BaATEJILHOIO
npouecca no JMcUuInHe (Moay.a10)

Vuebnas aymuropus Ne 61 (423600, Pecniybnuka Taraperan, r. Enabyra, yn. Kasauckas, n. 89) ans mpoBeaeHus
3aHATUIA JICKIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX M HWHAMBHIYAJIbHBIX KOHCYJIbTAIMH, TCKYIIETO
KOHTPOJISI ¥ TIPOMEXYTOYHOH aTTECTAalllH, TIOMEIIEHHEe TSI CaMOCTOSTEeIbHON paboThl. KoMiutekt Mebenu (TmocaaouHbIX
mect) 30 mr. KommerorepHsbiid kimacc: kommbioTepbl Lenovo Thinkcentre m920x 18 mr. Monutopsl Thinkcentre
TIO24GEN3 18 mrT. HWuTepaktuBHas maHenb | mr. MemnoBas nocka HacTeHHas 1 mrT. Beixom B HHTepHeT,
BHYTPHBY30BCKasi KOMIIBIOTEPHAs CETh, IOCTYI B DJJEKTPOHHYIO HH(POpPManMOHHO-00pa3oBaTenpHyI0 cpexy. HaGop
y4eOHO-HAIISIHBIX TIOCOOMIA: KOMITJIEKT MPE3CHTAINN B DIEKTPOHHOM (opMaTe 10 IpernogaBacMon AUCIUITIHHE 3-5 TIT.

12. CpeIlCTBa aJanTanuu npemnoaaBaHud JUCHUILIMHBI K ﬂOTpeﬁHOCTﬂM oﬁyqaloumxca HHBAJIHUAOB M JIHII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMM 310POBbA

IIpu HeoOXogMMOCTH B 00pa30BATEIBHOM IPOLECCE NPUMEHSIOTCS CICAYIONIME METOAbl W TEXHOJOTHH,
oOJervaroniyie BOCIPUITHE WHPOPMANUU OO0YYAONUMUCS WHBAIMAAMU W JIMLIAMH C OTPAHWMYCHHBIMHA BO3MOXKHOCTSIMH
3]I0POBbS:

- CO37aHME TEKCTOBOH BEpCHHM JIOOOTO HETEKCTOBOTO KOHTEHTA JUII €ro BO3MOXKHOTO MpeoOpa3oBaHUS B
aNbTepHATHBHBIE (POPMBI, yIOOHBIE IS Pa3JINYHBIX TOJIb30BaTeNeH;

- CO37aHHE KOHTEHTA, KOTOPBIH MOXKHO IPEACTABUTh B PA3IMIHBIX BUAAX O€3 MOTEpH AAHHBIX WM CTPYKTYPHI,
MIPEIYyCMOTPETh BO3MOXKHOCTh MACINTAaOMPOBAaHUS TEKCTa W HU300pakeHWH O€3 TOTepH KadecTBa, IMPEeIyCMOTPEThH
JIOCTYTIHOCTH YIIPaBICHHUS KOHTEHTOM C KJIaBHATYPHI;

- CO3/1aHHME BO3MOKHOCTEH JUIs 00y4alomuXcsi BOCOPUHUMATh OJIHY U Ty e WH(OpManuio U3 pa3HbIX HCTOYHHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HapyIICHUSMH CIyXa IOJy4ald MH(POPMAIMIO BH3YaJbHO, C HAPYILICHUSIMH 3pEHHS -



ayaAruaJIbHO,

- TpHUMEHEHHE MPOTPAMMHBEIX CPEICTB, OOECIIEYMBAIONINX BO3MOKHOCTH OCBOCHHS HAaBBIKOB W YMEHHH,
(opMHUpYEeMBIX JUCIUIUIMHON, 3a CYET albTepHATHBHBIX CIIOCOOOB, B TOM YHCIIE BHUPTYaJbHBIX J1a0OpaToOpuil H
CUMYJISIIIMOHHBIX TEXHOJIOTHIA;

- TpPUMEHEHHE [UCTAHIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTHI s mepenadn HHPOPMAIMK, OpraHW3alud
pa3IMYHBIX (OPM HHTEPAKTUBHON KOHTAKTHOW pabOTHl OOydaromerocs ¢ MperojaBaTelieM, B TOM YHCIe BEOWHAPOB,
KOTOpbIE MOTYT OBITh HCIIOJB30BaHBI JUIS MPOBEACHUSI BUPTYAJIbHBIX JISKIMH C BO3MOXHOCTBHIO B3aHMOJICHCTBHS BCEX
YYaCTHUKOB JUCTAHIIMOHHOTO O0YYEHHUs, IPOBEICHHS CEMHUHAPOB, BBHICTYIICHUS C AOK/IAAaMHU M 3aIIUThI BBITIOJHEHHBIX
paboT, NpOBEACHHS TPEHUHTOB, OPraHU3aIMK KOJUIEKTUBHON paboThl;

- TpUMEHEHWE MMCTAaHIMOHHBIX OOpa30BaTCIbHBIX TEXHOJNOTHH [UIi oOpraHu3anmuu (opM TEKyIIero u
MIPOMEKYTOYHOTO KOHTPOJIS,

- YBEIMYCHHE TPOJODKUTCIFHOCTH CHa4d OOYYAIONUMCS WHBAJIMIOM WU JIMIOM C OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3I0POBBsI (JOPM IPOMEKYTOYHOM aTTECTALMHU 110 OTHOIICHHIO K YCTAHOBJICHHOW MPOAOJDKUTEIBHOCTH UX
clayu:

- TIPOJOJKUTEIFHOCTH CIadul 3a4€Ta WIM dK3aMEHa, NMPOBOJUMOTO B MMHCBMEHHOH (opme, - He Ooiee yem Ha 90
MUHYT;

- MPOAOJDKUTEIHHOCTH IOATOTOBKM O0YYalOIIerocss K OTBETY Ha 3a4ére WM 9K3aMeHe, NPOBOJUMOM B YCTHOMU
dbopme, - He 6osee yeM Ha 20 MUHYT;

- IPOJAOIZKUTCIIbBHOCTHU BBICTYIJICHUSA 06yqa}omeroc;1 IpH 3alUuTe KprOBOﬁ pa60TLI - "He 0ojee uem Ha 15 MUHYT.
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1. CooTBeTCcTBHE KOMIETEHIIMIT INIAHUPYEMBIM Pe3yJIbTaTaM 00yueHHUsl 10 JTHCHHUILIHHE (MOIYJII0)

Koax u nHammenoBanue | UHAMKATOPHI JOCTHKEHHs] KoMmeTeHuMii | OneHoYHbIe cpeacTBa TeKyIero
KOMIIeTeHIHH JJISl TAaHHO# IMCIMIIJIMHBI KOHTPOJIS 1 MPOMEKYTOYHOI aTTecTaluu
IK-3 - Crocober | 3HaTh cnocoObl  MamuHHOTO 00ydeHHs; | TeKylmmii KOHTPOJIb:
MIPOEKTHPOBATh W | KMaccel 3amad, pemaeMblx ¢ mnomormbio | Pedepar mo remam
YIPaBIATh IT- | anropuTMOB MAaIMHHOTO O0YYEHHUS Tema 1. OCHOBHBIE TIOHSTHS MAITHHHOTO
MPOEKTAMH, o0yueHus
OCYILECTBIISITh YMeTh mpUMEHSTh aNropuTMBl MamuHHOTO | Tema 2. Kmacrepmsanms
TECTUPOBaHHE oOyuyenuss mnpu  npoektupoBanuu  |T- | Tema 3. MeTox OMOpPHBIX BEKTOPOB
KOMIIOHEHTOB IIPOEKTOB Tema 4. [lepeBbst pereHui
MH(OPMALIMOHHBIX
cucTteM, B TOM 4wucie | Bmamers  cnocoOHOCTBIO nporpamMmHo | JlaBopaTtopHble pabOTHI 10 TEMaM
MHTEJUIEKTYaIbHBIX peanu30BBIBaTh  adropuTMbl  MamuHHOTO | Tema 1. OCHOBHBIE NOHSTHSI MAIIMHHOTO
o0ydyeHus mnpu  npoekTupoBaHuu  |T- | oOyueHwus
MIPOEKTOB Tema 2. Knacrepuzanus
Tema 3. MeTo OnOpHBIX BEKTOPOB
Tema 4. JlepeBbs pereHuit
IIpomeskyToUuHasi aTTecTalus:
3auém
2. Kpurepnun onennBanus c(popMHUpPOBAHHOCTH KOMIIETEHIMI
Komner 3aurteHo He 3aureno
CHIIMSA Boicokuii ypoBeHb | Cpennuii ypoBenb | Huskmii ypoBeHb | Huxe moporosoro
(0TJIAMYHO) (xopomo) (Y10BJIETBOPUTEJIbHO) YPOBHS
(HeynoBJIeTBOPHTE
JIbHO)
1IK-3 3Haer crocoOrl | 3HaeT crmocoObl MAaMIMHHOTO | 3HAeT criocoOsr | He 3Haer cmocoOsl
MAIIHHHOTO oOydeHus; | oOydeHUs; KJIacChl 3ajadv, | MAITUHHOTO 00y4YeHHUS; | MAITUHHOTO
KJIacChl 3af[ad, PEIIaeMBIX | pemIaeMBIX C  TIOMOIIBIO | KJAcChl 3ajad, peIaeMbIX | OOydeHWS; KJIAcCHl
C TIOMOUIBIO AITOPHUTMOB | aJTOPUTMOB MAIIMHHOTO | C TIOMOIIBIO AaJTOPUTMOB | 3a7ad, PEIIaeMBIX C
MaIIMHHOTO 00yUYeHHUs o0yueHwus, JIOITyCKasi | MAIIMHHOTO 0o0yd4eHUs!, | TIOMOILBIO
HE3HAYMTENbHbIE OIMMOKU B | JOIyCKas TUIHYHBIC | aJTOPUTMOB
paccyXIeHHSIX U BBIBOAAX OIMOKN B PACCYXICHUSIX | MAIIMHHOTO
U BBIBOAX oOy4eHwus.
Ymeer MPUMEHATH | YMeeT NPUMEHSTh | YMeeT npumensTs | He yMeer
QITOPUTMBI  MAIIMHHOTO | aJTOPUTMEI MAIIMHHOTO | QJTOPUTMBI ~ MAIIMHHOTO | IPUMEHSThH
oOyueHmst pHu | oOydeHus npu | oOydeHHs MpH | allTOPUTMBI
MIPOCKTHPOBAHUH IT- | mpoexTupoBaHUH IT- | mpoekTUpoBaHUHU IT- | mamuHHEOTO
MIPOEKTOB MIPOEKTOB, JOITyCKast | MPOEKTOB, Jorryckasi | oOydeHust npu
HEe3HAYNTEIHHBIC OINOKH. TUTINYHBIE OITHOKH MIPOEKTHPOBAHNHT
IT-npoexToB
Bnaneer criocoOHOCTBIO Bnaneer criocoGHOCTEIO Bnaneer criocoOHOCTBIO He Bnaneer
POrpaMMHO HpOrpaMMHO IPOrpaMMHO CHOCOOHOCTBIO
pean30BHIBATh peanu30BBIBaTh AITOPUTMBI | PEATU30BHIBATH IPOrpaMMHO
AITOPUTMBI MaIlITHHHOTO MAIIMHHOTO 00y4YeHus Mpu aITOPUTMBI MallIHHHOTO pean30BHIBATH
oOyd4eHust mpu npoektupoBanuu I T- oOyd4eHust mpu ANTOPUTMBI
npoekTupoBanuu I T- MIPOEKTOB, JIOITyCKAas npoekTupoBanuu I T- MAaIIAHHOTO
MIPOEKTOB HEe3HAYNTEIHHBIC OMINOKT MIPOEKTOB, IIOIyCKas 00ydeHHs pu
TUTINYHBIE OITHOKH MIPOEKTHPOBAHUHT
IT-nmpoexToB

3. PacnpeneiieHue oLeHOK 32 (JopMBbI TEKYIIEr0 KOHTPOJISI H POMEKYTOUHYIO ATTECTAHIO

9 cemectp:

Texkymmii KOHTPOJIb!

Pedepar

Tema 1. OCHOBHBIC TOHATHS MAIIMHHOTO O6y‘~IeHI/I$[




Tema 2. Knactepuzanus
Tema 3. MeToJ1 OTTIOPHBIX BEKTOPOB
Tema 4. JlepeBbs pemeHuin

JlabopaTopubie pabOTHI

Tema 1. OcHOBHBIE TIOHATHUS MAIIUHHOTO O0YUCHHUS
Tema 2. Knacrepuzanus

Tema 3. MeToJ ONTOPHBIX BEKTOPOB

Tema 4. [lepeBbst peneHuit

BrimonHeHne KaXJA0TO OIEHOYHOTO Cp€ACTBa ONLCHUBACTCA IO IIKaJIEC: OTIWYHO, XOpOoWlIO, YAOBJICTBOPHUTCIILHO,
HCYAOBJICTBOPUTCIILHO.

O6H.[a$[ OIICHKa 3a TeKyH.lI/Iﬁ KOHTPOJIb NPEACTABIIACT coboit CpCAHCC 3HAYCHUC MCIKAY NOJYUCHHBIMU OLCHKAMHU 3a BCC
OLICHOYHBIC CPEACTBA.

I[IpomMe:xkyToUHAsSI AaTTECTAIAS - 32YCT.
[IpomexxyTodHast aTTeCTalMs MPOBOJUTCS TIOCIE 3aBEpIICHUS W3ydYeHHs IUCIMIUIMHBI WIH e¢ 4YacTH B (opme,
ompenesieMol y4eOHBIM IIIAaHOM 00pa30BaTENbHOI NPOrpaMMBl C IIETBI0 ONEHHTH PaboTy oOydaromerocs, CTENeHb
YCBOGHUS TEOPETHUECCKIX 3HAHUN, YPOBEHD C(HOPMUPOBAHHOCTH KOMITCTCHIINH.
[IpemonaBaTens, TPUHIMAONIINA 3a4eT 0OecIeynBaeT ciydaifHOe pacupeiefieHHe BapHMaHTOB 3a4ETHBIX 3aIaHUN MEXIy
00yJalomMUMHUCS C TIOMOIIbIO OWJICTOB W/HIM C TIPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJOTHH; BIIpaBe 3aIaBaTh
oOygaromeMycs JONOTHATEIbHBIE BOTIPOCH U IaBaTh JOIIOTHUTEIBHbIC 3aJaHHs TIOMUMO TeX, KOTOPBIE YKa3aHBI B OHIIETE.
3ayer npoBouTcs 1o Omieram. B kaxaoMm OmiieTe OLEeHOUHbIE CPECTBA OJHOIO BUJIA: YCTHBIN MM NMCHMEHHBII OTBET Ha
BOTIPOC.
BrinosHeHHe KakAOTo 3afaHus 3a IPOMEXKYTOUYHYIO aTTECTAl[MI0 OLEHMBACTCS [0 MIKajJe: OTJIMYHO, XOpOIIO,
yJIOBJIETBOPHUTENILHO, HEYIOBIIETBOPUTEIBHO.
OO01as OLeHKa 32 IPOMEXYTOYHYIO aTTECTALUIO MPEACTaBIIsET CO00I cpejHee 3HAYCHUE MEXY MOJIyYSHHBIMH OLIEHKaMU
3a BCE OLICHOYHBIE CPEACTBA MPOMEKYTOUHOH aTTECTAIH.
B cnydae HEBO3MOXHOCTH YCTaHOBIICHHS CPETHETO 3HAYCHHS OIICHKH 3a IMPOMEKYTOUHYIO aTTECTalnio (Hampumep,
«XOpOIIO» WM «OTIIMYHOY), UTOTOBAsI OLCHKA BHICTABJISICTCS HYK3aMEHATOPOM, MCXOMAS M3 MPHHIIIIA CIIPABEUINBOCTH H
OecIpUCTPACTHOCTH Ha OCHOBAHMH OOIIEro BIICYATIICHHS O KadecTBE M JOOPOCOBECTHOCTH OCBOCHHUS OOYYaIOLIMMCS
JUCTIATUTHHEL (MOJYIISE).

Bus! orieHoK:

Juos 3auera:

3auTeHo

He 3auteno

4. OueHoOYHBIE CPeICTBA, MOPSAOK UX NPUMEHEHUs M KPUTEPHHU OLICeHUBAHMSA
4.1. OueHoYHBIE CPEICTBA TEKYIEro KOHTPOJIS

4.1.1. Pedepar

Tema 1. OCHOBHBIC TIOHATHS MAIIMHHOTO O0YYEHUS

Tema 2. Knactepuzauus

Tema 3. MeTon ONOPHBIX BEKTOPOB

Tema 4. [lepeBbst pelieHUi

4.1.1.1. ITopsiok NMpoBeaeHUSI.

OO0ydaroniecss cCaMOCTOSITEIBHO MUITYT paboTy Ha 3aJaHHYIO TEMY U CHAlOT IPETOaBaTeNi0 B MUCBMEHHOM BHJIE.
B pabote mpomsBomuTcs 0030p MaTepuana B ONpeNeiIEHHONW TeMaTHYeCKOW oOjacTh muOO mpenjiaraeTcsi COOCTBEHHOE
pelIeHrne OMPENSIEHHON TEOPEeTHUEeCKOH WM TpakTHUeckol mpoOiembl. OIleHUBAIOTCI TPOpadoTKa HCTOYHHKOB,
U3JI0KCHHUE Marepuana, (OpPMYJIHPOBKAa BBIBOJOB, COOIIOJICHUE TPeOOBaHUM K CTPYKType U OGOPMIICHHIO pabOTEHI,
CBOCBPEMCHHOCTH BBIMIOMHECHHS. B cityyae myOnnaHO 3amuThl pedepaTta OICHUBAIOTCS TAKXKE OPATOPCKUE CIOCOOHOCTH

TpeboBanus k pedepaty

[pu oopmieHun Tekcta pedepata ciaeyeT NPUACPKUBATHCS CICAYIONINX MapaMeTPOB:

moJist: IeBoe — 35 MM, mpaBoe — 15 MM, BepxHee — 25 MM, HIDKHEE — 25 MM;

OpHUEHTAIUS CTPAHUIIBI: KHIKHAS;

mpudT: TimesNewRoman;

Kers: 14 nT (IfyHKTOB);

KpacHasi CTpoka: 1 Mm;

MEXTyCTPOYHBIA HHTEPBAJ: TIOIYTOPHBIH;



BBIPABHUBAHNE OCHOBHOT'O TEKCTA M CHOCOK: IO IIMPHHE.

Wnmroctpanu B BUAE PHCYHKOB, (DOTOCHMMKOB, CXEM W T.I. MOTYT paclojiaraTtbCsi OPraHMYHO C TEKCTOM
(BO3MOXKHO OnrKe K WIUTFOCTPHPYEMOW YacTH) MO0 Ha OTAENBHBIX JINCTaX. B f000M ciydae BBIIONHSAETCS HyMepamus
(ckBO3HaAs Ul BCEX PA3JeNIOB), KOTOpas pacronaraercs BBepXy. [opHCcyHOUHYIO HyMepalyio W HaJAIKCh pacloiarath
BHU3Y.

3akaHYMBaeTCs TOSICHUTENbHAS 3amucka OWOMHOrpadUIecKiM CIIMCKOM HMCTOYHHKOB, K KOTOPBIM OOparmaics
CTYZICHT BO BpeMsi paboThl HaJl pa3pabaTbiBaeMOi TEMO.

O0beM  MH(GOPMAIIMOHHO-TEXHOJIOTHYECKOH  JOKYMEHTAllMd HE  PErjiaMeHTHPYeTCsl — OH  JIUKTYeTCs
JAOCTATOYHOCTBIO JI MPAKTUYCCKOI'0 IMPUMCHCHUA. KapTO‘{KI/I 3aJaHus s CAaMOKOHTPOJIA (ecnm TaKOBBI I/IMeIOTCSI)
BKJIaJIbIBAIOTCS B [IPO3pauHble (aiibl.

Pedepar 1o cBoeMy CTpYKTYpPHOMY COJEPIKAHHIO JOJDKEH COJIEPIKATh CIICAYIONIHE 3JIEMEHTHI:

- TUTYJIbHBIHU JIUCT;

- colepKaHHeE;

- BBEJICHHE;

- 0a30BOE MOHSTHS;

- HCTOpWYECKasl CIpaBKa (0COOEHHOCTH 3apOXKICHUS U PA3BUTHS, OCHOBOTIOJIOKHUKH H T.11.);

- KIaccuuranus (BUIbL, GOPMBI U T.1.);

- oO1Iee ¥ 9aCTHOE ITOJIOKEHUS 110 IPUMEHEHHUIO B y4eOHO-BOCTINTATEIILHOM ITPOIIECCE;

- TyIoccapuii;

- CITMCOK HCIIOJIb30BAHHBIX UICTOYHHUKOB

- IPUITOKCHUA
4.1.1.2 Kputepun oneHMBaHUSsA

O1eHKa «OTIMYHO)» CTABUTCH, eCJIU 00y4YaloIuiics:

Temy packpbll MNOJHOCTHIO. IIpONEMOHCTPHPOBAN TNPEBOCXOAHOE BIIAJCHHE MaTepHasoM. lcrmomp3oBan
HaJUIeXKaIlie NCTOYHUKK B HY)XHOM KosimdecTBe. CTpYKTypa paOOTBI COOTBETCTBYET MOCTaBICHHBIM 3anadaM. CTeneHb
CaMOCTOSATENLHOCTH PaOOTHI BHICOKASL.

OueHka «X0pouIo» CTABUTCS, €CJIU 00yJarouIics:

Temy B ocHOBHOM packpsul. IIponeMoHCTpHpoBan xopoliee BIaJCHHE MaTepHaloM. VICHonp30Ban Haiexarine
ncrouyHukd. CTpyKTypa pabOTbl B OCHOBHOM COOTBETCTBYET IOCTaBICHHBIM 3ajadaM. CTENeHb CaMOCTOSTEIBHOCTH
paboThI CpeTHsIsL.

OneHka «yA0BJICTBOPUTEIBHO» CTABHTCS, €CJIH 00y4YaloNIuiics:

Temy packpsun ciabo. IIpogeMoHCTpHpOBasl yJOBJIETBOPHUTENLHOE BIaJCHHE MarepuaioM. lcnonb3oBaHHBIE
WCTOYHHMKH U CTPYKTypa padOThl YaCTUYHO COOTBETCTBYIOT ITOCTAaBJICHHBIM 3a/auyaM. CTEeNeHb CaMOCTOSATEIbHOCTH paboTh
HU3Kasl.

OneHka «Hey/I0BJIETBOPUTEIbHO0» CTABHTCS, €CJIN 00yJalOUIUICsI:

Temy He packpsul. IIpomeMOHCTpHpOBan HEYJOBIETBOPUTENHHOE BIIAJCHHE MaTepHasoM. lIcromb3oBaHHBIE
HCTOYHHUKH HeJO0CTaTOUHBI. CTPYKTYpa paboThl HE COOTBETCTBYET MOCTABICHHBIM 3a7adaM. PaboTa HecaMOCTOsITENNbHA.

4.1.1.3. ConepikaHne OLEHOYHOI0 CPeCTBA

BekTopHbIe npesicTaBiIeHus TEKCTOB U rpadoB.
AanTHBHBIE CUCTEMBI IPOTHO3UPOBAHUSL.
I'eHeTHUECKHE aNTOPUTMBI.

Henuneiinas perpeccus.

ITonck acconMaTHBHBIX MPABHIL.
Camoopranmsyromuecs: KapTsl Koxonena.
MHoromepHas TUHEWHAs PErPECCUs
OO0yueHue 0e3 yauTeds.

Mertopl NOHUKEHUS Pa3MEPHOCTHU.

0. Hepapxuueckue METO/IbI KJIaCTEpU3aIINH.
11. Data Science.

12. I'pagueHTHBIH cOyCK.

13. IlepeoOy4yeHue MoIENH.

14. Jloructudeckas perpeccusi.

15. Anropurm AdaBoost.

16. MeToapl MPOTHO3UPOBAHHUS.

17. MamuHHOE 00ydeHue B 00paboTKe TEKCTOB.
18. MammHHOE 00yYeHHE B TPAHCIIOPTE.

BoOoo~Nog~WNE

4.1.2. JlabopaTopHble padoThl

Tema 1. OCHOBHBIE TIOHATHS MAIIHHHOTO O0Y4YEHUS
Tema 2. Knacrepuzarus

Tema 3. MeTox OTIOPHBIX BEKTOPOB



Tewma 4. JlepeBbs pemeHui
4.1.2.1. Ilopsianok nmpoBeaeHHs.

B ayauTopuu, OCHamIEHHOW COOTBETCTBYIOIIUM OOOpYJOBaHHEM, OOyYalOIIMecs MPOBOIAT y4eOHbBIE 3KCIEPUMEHTHI M
TPEHUPYIOTCS B NPHMEHEHUH INPAKTHKO-OPHEHTHPOBAHHBIX TEXHOJOTHH. OLEHMBAIOTCS 3HAHHME MaTepHana U yMEHHE
NPUMEHSATH ero Ha MPAKTHKE, YMEHUS ¥ HABBIKU 110 paboTe ¢ 000pyJOBaHUEM B COOTBETCTBYIOIIEH IPEAMETHOI 00IacTH.
JlaGoparopHsle pabOTHI IPOBOAATCS HPENnoaaBaTelieM COITAcHO pa3pabOTaHHOMY M yTBEPXKACHHOMY Ha Kadenpe
paboueii mporpamme. Kaxnas nabopaTopHO-TIpakTHYecKast paboTa BBIMOIHIETCS MO ONPENEeICHHONW TeMe NMPOrpaMMBbl B
COOTBETCTBHUH C 3aJIaHUEM.
[Nepen BbINONHEHNEM Ka)xJI0W pabOThI CTYAEHTHI-0aKaNaBphl JOJKHBI PopaboTaTh COOTBETCTBYIOIIMIT MaTepHall,
HCTIONB3YsT KOHCIIEKTHI TEOPETHYECKHUX 3aHATHH, IEPUOANICCKHE U3IaHHs, YUeOHO-METOINUSCKUE TOCOOHS U yIeOHUKH
Ha kax70M 3aHSITHH CTYICHTHI BBIMOJHSIOT PabOTy B COOTBETCTBHH C €€ COACPXKAHHEM WM METOAUYCCKUMH
YKa3aHHUSAMH.
ITo oxOHYaHWUH 3aHATHI CTYISHTHI 0QOPMIIIOT OTYET 110 KaXA0H paboTe, codnmonas cueayouyo Gopmy:
e HauMeHOBaHHE TEMBI;
o Ilenp paboTHI
3ajaHue U cOAepKaHKe BHIIIOJIHEHHO paboTHl,
[TrchpMeHHBIE OTBETHI Ha KOHTPOIIBHBIE BOMIPOCHI.
BeIBoBI IO TIpOAEIIaHHOM padoTe.
CIHCOK HCTIOb30BAHHBIX HCTOYHHUKOB.

4.1.2.2 KpuTepuu onleHUBaHHS

OneHka «OTJIHYHO» CTABUTCS, €CJIH 00yJaAIONIHIACH:

IIpaBunbHO BBIIONHUI Bce 3ajaHud. [IponeMoOHCTpupOBan BBICOKUM YpOBEHb BIIaieHHs MaTepuaioMm. IIposiBieHbl
MIPEBOCXOIHBIE CTIOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aaHUI.

O1eHKa «XOPOLIO0» CTABHUTCS, eC/IN 00y4yarouuiics:

[IpaBWIbHO BBITOJHUI OOJBINYI0 YacTh 3amaHuil. I[IpUCYTCTBYIOT HE3HAYWTENIbHBIE OMMOKH. IIpomeMoHCTpHUpOBaH
XOpOIIMH YPOBEHb BIAICHUS MarepuaaoM. [IpOsSBICHBI CpEAHUEC CIIOCOOHOCTH NPUMCHSTH 3HAHUS M YMCHHUSA K
BBITIOJTHEHUIO KOHKPETHBIX 3a/1aHuM.

OueHKa «yA0BJIETBOPUTEIbHO)» CTABUTCS, €CJIM 00yYaronIuiics:

3amaHuss  BBINONHWI Oojee dYeM HamojoBuHY. [IpucyTcTBYOT cephE3Hble  OmuOku. [IpoaeMoHCTpHpOBaH
YIIOBJICTBOPUTEIIBHBIN YPOBEHB BiaJIcHHUS MaTepruaioM. [IposiBIieHbl HU3KHE CIIOCOOHOCTH MPUMEHATh 3HAHUS U YMEHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a/1aHuM.

O1eHKa «HeyAOBJEeTBOPUTEIbHO» CTABUTCS, €CJIU 00y4yaronuiics:

3amaHus BBITIOTHWI MEHEE 4UYeM HamoJIOBHHY. [IpOJeMOHCTPHPOBAH HEYIOBICTBOPUTENBHBI YPOBEHb BIIAJCHUS
MaTtepuaisoM. [IposiBIeHBI HEZOCTATOYHBIE CIIOCOOHOCTH TPHMEHATh 3HAHHWA W YMEHHS K BBITIOJHEHHIO KOHKPETHBIX
3a/laHui.

4.1.2.3. Conep:kaHue OLIEHOYHOI0 CPeCTBA

JlaGoparopnas paoora 1. [IpenBapuresibHasi 00padoTKa JaHHBIX
3amanne

O3HAKOMHTHCS C BO3MOKHOCTSIMU aHAJTUTHYCCKOIO MaKeTa Deductor, BBITIOJTHHUB HpI/IBeI[éHHLIC HMKC 3aTaHUsA.

HNMmopt gaHHBIX

WIMITopT DaHHBIX SBISETCS OTIIPABHOW TOYKON aHaM3a qaHHBIX. IMmopT B Deductor MOKeT OCYIIECTBIIATHCS U3
HONYJIAPHBIX (opMaToB XpaHEeHHs AaHHbIX, Takux Kak Excel, Access, MS SQL, Oracle, TexcToBblii (aiin u npodnx.
Kpome Toro, nmeercs yHUBEpCaIbHBIN JOCTYI K JII0OOMY HCTOYHUKY AaHHBIX nocpenctBoM ADO umn ODBC.



Deductor Studio Professional (HosbiiA)

®aiin Npaexka Bna Oxmo 7
D -Beas e @0 |2=T|@
I8 Cuerapum 2 w8 X
mﬁm.m K
| [0 Cuerapim

HIMIopT JaHHBIX M3 TEKCTOBOTO (paiiia ¢ pa3JeUuTeIsIMU OCYIIECCTBIIICTCS yTEM BBI30BA MACTEpa MMITOPTA HA ITAHEIU
«CueHapun.

= BusHec-npunoxeHue
& 1C:Npeanpuarue 7.7 Wmnopr aanrex us 1C:Npeanpuatua 7.7

= bassi ganHbx
) Basaaarrex HacTpoeHHuIi MCTONHUK 4aHHBIN
=l Mpamoit gocTyn K adinam
B Text (Diect) Texcrosol $afin ¢ pasaenqrensmu [nps
[] DBase (Direct) Ta6mua B poprare DBase [npamoi goc..,
= Mexanuam MS AD0
MS Excel Microsoft Excel [AD0O)
E MS Access Micraosoft Access (ADO)
DBase (ADO) Tatnuust & poprare DBase (ADO)
(] Text (ADO) Texcroson ®aiin ¢ pasaenurenamu [AD0)
ADD weTouHmK ADO gpaiieep 00CTYNE K AaHHEIM

[Tocne 3amycka MacTepa IMIOPTa YKa)keM TUI HMITOpTa “TeKCTOBBIN (ailsl ¢ pazgenuTesiMu’ U iepeiiieM K HacTpoiike
uMInopTa. YKaxeMm uMms Qaiiia, n3 KOTOporo HE0OX0AUMO TIOJTYYHTh JJaHHBIE (TIpUMeEp JUlsl TapuuaibHOi 00padboTkn). B
OKHE IIPOCMOTpPa BEIOPaHHOTO (haiina MOMKHO YBUJIIETh COJEPIKAHHUE JAaHHOTO (aiina.



ﬁ MacTep vmnopta - Text (Direct) (2 w3 T) = | DI ﬁl
Hmnopr Tekcrosoro ¢afna
Ykamure uma TexcTosoro $aina Ana UMNopTa
Wrma paiina |D:\53 WProjects\Deductor\S amples\T estForlPPP. txt :]
MNpocroTp BbibpaHHoro faina
PrymeHT AHOManu Bonbume Cpearie wymbl  Manbie wyr « |
0 0 0 0010766982 0.096101077 40,035542974
0,02 0,015338667 0019333667 0,121877199 -0,072822839 0.0651664¢
0,04 0,033383334 0039383334 0,126413455 0082251695 0.0538453¢
0,06 0.053964006 0.059364006 -0,097298964 -0,039127784 0.0609711¢
0,08 0,079314694 0.084816585 0141709041 0.092523579
01 0,033833417 0,093833417 007416128 0.02437307 0.0528225;
012 0119712207 0119712207 0,202327993 0124838473 0.14734831
014 0,133543115 0,139543115 -0.006298541 0.126864534 01748323
016 0,159318207 0.159318207 0,33294777 0,085238625 0.1455756¢
0,18 0173029573 0.178029573 0,279505602 0,085723008 0.1345083¢
02 0.198669331 0.198669331 0.258280061 0277157184 0.1768275: -
L] | »
¢ Hazan I Danee > Ortmena I

Janee nepeiinem kK HacTpoiike mapaMeTpoB uMIopta. Ha aToil cTpanuiie MacTepa MpeaoCTaBIIsIeTCs BO3MOKHOCTh YKa3aTh,
C KaKOW CTPOKH CJeIyeT Ha4aTh UMIIOPT, YKa3aTh, TO, YTO MEPBasi CTPOKA SIBIIACTCS 3ar0JI0BKOM, BO3MOXKHOCTh I0OABUTH
MIEPBUYHBIH KITI0Y. YKa3aTh, YTO SIBISCTCS CUMBOJIOM-Pa3CIUTEICM CTONOIOB, @ TAKXKE YKa3aTh OIPAHUIUTEIb CTPOK,
paszenuTeNb Heaoi 1 IpoOHON YacTH BEIIECTBEHHOTO YHCIIa, Pa3/Ie/ITE b KOMIIOHEHTOB aThl U €€ (opMarT.



ﬂ MacTep umnopra - Text (Direck) (3 vz 7T) I il E_lﬁl

Hmnoprt Texcrosoro gafna

Yk amure napamerpel MMNOpTa TEKCTOBOro $alina

HayaTe UMNOPT CO CTPOKM |1 3-.- [V Mepsan cTpoka ABARETCA 38r0NOBKOM
[~ Nofasure nepeuyHE Koy

 Cumeonom-pasgenqrensm ABNAETCA
{+ Cumeon Tabunaumm " MpoSen " Towa .
. " Touka c sansTom (" 3ansras " Hpuro |_

[T CuuraTh NOCNEAOBATENLHLIE PASASAMTENN OQHWM

OrpaHuadTens CTpoK ['_
Pasaenrens uenoi 1 apofHoi yacTed wicna |_
PaafenuTenb KOMNOHEHTOB AaTbi [_ P opmar aatel [ddMM.y3py |
Pasgenirens KOMNOHEHTOB BPeMeHid [_ Popmar BpemeHi |h: i :]

B nanHOM Citydae mapaMmeTphl 0 YMOJIYaHHUIO Ha 3TOH CTpaHUIIe MacTepa YCTAaHOBIICHEI MPABIIIFHO, 8 UMCHHO: HA4aTh
HUMIOPT C MIEPBON CTPOKH, TIEPBasi CTPOKA SBJIICTCS 3ar0JIOBKOM, Pa3IeITUTEICM MEX/Ty CTOIOIaMHU SBJISIETCS 3HAK
TaOyJIALUY, pa3ieinTeNIeM IIeNIoN U TPOOHOI YacTeil aBisieTcs 3amaTast. Jlanee nepeiiieM K HACTPOMKe CBOMCTB MOJICH.

Ha sTOoM 1rare mMacrepa npeocTaBIisieTcs BO3MOXKHOCTh HACTPOUTH MM, Ha3BaHue (METKY), pa3Mep, THIT JaHHBIX, BH]T
JIAaHHBIX U Ha3HaueHue. HekoTopeie cBoiicTBa (HanmpuMep, THIT JaHHBIX) MOYKHO 33/1aBaTh JJIsI BBIJCICHHOIO Habopa
cTon010B. Bua maHHBIX ompenenseT — KOHEIHBIH JIM 3TO Ha0Op (AMCKPETHBIC) WITH OECKOHEYHBIH (HETIPEepPHIBHEIE).
Ha3znadenue cToJ0I[0B OMpeAeisieT XapaKkTep UX UCIOIb30BAHUS B aJITOPUTMAX 00pabOTKY (TIPU UMITOPTE MOKHO
OCTaBUTh 3HAYCHHE TI0 YMOJIYAHUIO).

ST Vv o [0

9.0 Cumiyc

9.0 AHoMAanM MeTka crontua |Aprgmem

9.0 Bonbiume Wwyhis T AR T __"_J

9.0 Cpeatue wymbi

9.0 Maneie wymis Bua AaHHbI Y T— ol j
Hazraverue |ﬁ WMHPOpMaUMOHHOE :_]

JIist MpaBUIIbHOTO MMIIOPTA JAHHBIX HE0O0X0IMMO M3MEHHTH THUIT JaHHBIX Y EPBBIX Tpex cTononoB («<APTYMEHTy,
«CHUHYC», «<xAHOMAJIM»). Tun qaHHBIX 10 YMOJIYaHUIO HEBEPHBIH, MOCKOJIbKY MPOrpaMMa OTPEIeIIsET ero,



OCHOBBIBASICh Ha 3HAYEHHAX [IEPBOH CTPOKH JAHHBIX. B TaHHOM ciydae TaM HaxXOIsTCsl HylH — Henble gucna. [lostomy
IporpamMMa OIPEAENINIIA, YTO CTONOEI COAEPKHUT IETOUNCICHHBIE 3HAYCHUS.

BBIZ[QHI/IM MX C ITOMOIIBIO MBI U YKaXXE€M UM THUII JaHHBIX — ((BCMQCTB@HHBIﬁ)). I[anee OCTaJIOCh TOJBKO BBITIOJITHHUTH
HUMIIOPT AAaHHBIX, HA’KaB Ha KHOIIKY «HYCK)) Ha CJICAYIOUICM IIare Mactepa uMnopTa.

INocne UMNOPTa JaHHBIX HA CICAYIOIIEM IIIAare MacTepa HEOOXOIUMO BBIOPATh CIIOCOO 0TOOpaXkeHUs JaHHBIX. B TaHHOM
cilydae caMbIM MH(OPMATUBHBIM SBJISICTCS TUATpaMMa, BBIOEpEM ee.

2 F TafmuuHbe gaHHsle

[ Tatnuua OrofipaxasTt naHHble B BUAE Ta0AMULbI

[T Cratuctura OrofipakasT CTATHCTUYECKME AaHHBIE BEIGODKM

M duarparama OrofpakaeT aHHLIE B BUAE AMarPaMMbl

[T Tucrorpamma OrofpakasT 4aHHEIE B BHAS MUCTOTPaMME]
= [ OLAP aHanus

[T Kuys MHuorormepHoe otobSpakerue [kpocc-Tadnuua 1 Kpocc-gMarparimal
= [~ Npoyee

[T Omucanue CeeneHua 0 napameTpax

OT TOTO0, KaKkue crocoObl 0ToOpaXkeHHst OyIyT BHIOPaHbI Ha 3TOM ATalle, 3aBHUCAT MOCJIEAYIONIHE Iaru Mactepa. B nanHom
cllyqae He0OXOJUMO HACTPOUTh, KAKUE CTOIOIBI AUarpaMMBbl cIeAyeT 0ToOpaxaTh U KaK MIMEHHO.

Fd Mactep vmnopra - Text (Direct) (7 us 8) =10 x|

Hacrpofika cronfuos gauarpamMmi —
HacTpofika pasnuuHex NapamMeTpos cToA0L0E AHarpamel " I |
MeTra cTonfua | Tun aatoix | User | 1
| AprymenT 9.0 BewecTeeHHbI O 4

o [ 0.0 ocuwccroenbi =

L AHOMEMMH 9.0 BewecreseHHbiA L] +

|| Bonelwse wyhsi 9.0 BewecTeeHHLIA O -
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Bribepem mist otobpaxenus none «CUHYCy» u tan auarpamMms! «JIMHAR.

Ha nmocnexnem nrare mactepa HEOOXOANMO yKa3aTh Ha3BAHUE BETKH B IEPEBE CLICHAPUECB.

Hanumewm B nosne 3arosioBka okHa «VIMIopT npumepa Juisi IeMOHCTPAIMK NapLUuaibHOi 00paboTKn» 1 HaskMeM «I"0TOBOY.
Ha sToMm paboTa mactepa nmnopra 3akaHuuBaeTcs. Teneps B AepeBe CLEHApUEB MOSIBUTCS HOBBIN y3€Jl C HEOOXOANMBIMH
JIaHHBIMH. B r1aBHOM OKHE IporpamMMBbl IPEACTaBICHBI BCE BBIOPaHHBIE OTOOPaXKEHUs! JaHHBIX 3TOTO y37a. B nanHOM
clly4yae TOJNBKO JHarpaMma.
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[Ipumeps! penoOpabOTKH JaHHBIX

YacTo UCXOIHBIC TaHHBIC JUTs aHAJIN3a HE TOMSTCS, a KAYeCTBO AHHBIX BIIMSCT Ha KAYeCTBO PE3yiIbTaToB. Tak 4To BOIIPOC
MOJITOTOBKH JIAHHBIX IS TIOCIEIYIOIIETO aHATN3A SBJISETCS OYCHb BaXKHBIM. OOBIYHO «CHIPBIe» JaHHbBIE COJACPIKAT B cebe
pa3UYHbIC [IYMBI, 32 KOTOPBIMU TPYAHO YBUAETH OOIIYIO KAPTUHY, a TAK)KE aHOMAIIMHU — BIUSHHUE CIy4ailHO, THO0 peaKo
MIPOUCXOTUBINUX COOBITHI. OYEBHIHO, YTO BIMSHUE STHX (PAaKTOPOB Ha OOIIYI0 MOIETh HEOOXOANMO MUHUMH3HPOBATH, T.
K. MOJIEJIb, YUYUTBIBAIOIIAS MX, OJYYUTCSl HEaIEKBATHOM.

[MapuuaneHas npenodpaboTka

IMaprmansHast mpenoOpaboTKa CITyKHT I BOCCTAHOBJICHHSI MPOITYIIEHHBIX JaHHBIX, PEAAKTUPOBAHMS aHOMAJIbHBIX
3HAYEHHH U CIIEKTPAIbHON 00pabOTKe JaHHBIX (HAalpUMeD, CrIIa)KUBAaHUS JaHHBIX). IMEHHO 3TOT IIar 4acTo NpOBOAUTCS B
HEPBYIO 0YepEb.

HcxomgHele naHHbIE



mycteie), KAHOMAJINN» — curyc ¢ Betdopocamu, «BOJIBIIINE ITYMBbI» — 3HaueHns cuayca ¢ OOIBIINMH ITyMaMH,
«CPEJJHUE IYMBI» — 3Hauenus cunyca co cpexanmu mymamu, « MAJIBIE IIYMBbI» — 3HaueHus ciHyca ¢ MalbIMi
mymMamy. Bce maHHbIe MOXHO YBHIETh Ha JUarpaMMe IOCIe HMIIOPTa U3 TEKCTOBOTO (aiina.

PaccmoTtpum npumeneHue 06paboTku Ha npuMepe naHHbIX u3 daiina «TestForPPP. txt». Ou conepxur Taduuiy co
cnenyrorrmu nosivu: «KAPTYMEHT» — apryment, « CHHY Cy — 3HaueHus cuHyca apryMeHTa (HeKOTOphIe 3HAYCHHS

YacTto ObIBaeT Tak, YTO B CTOJIOLIE HEKOTOPBIE JAHHBIE OTCYTCTBYIOT B CHIIy KaKuX JINOO MPUYMH (JaHHBIC HE N3BECTHBI,
100 UX 3a0BUTH BHECTH U T. 11.). OOBIYHO M3—3a ATOTO MPHUILIOCH OBl yOpaTh U3 00pabOTKH BCe CTPOKU, KOTOPHIE
coneprkat nmpomymieHHse nanHble. Ho Mexann3amer Deductor Studio mo3BomsioT pemuTs 3Ty npobiaemy. OAWH U3 MaroB
napuuaIbHON 00pabOTKH Kak pa3 OTBEYaeT 3a BOCCTAHOBJICHHE ITPOIYIICHHBIX 3HaYeHHH. Eciu TaHHbIe ynopsno4eHsl

a) Crouiberr ¢ mponmymeHHBIMA JaHHBIMU
6) Cronber ¢ anHoManusiMu (BEIOpOCaMu)
B) Cronberr ¢ 60IbIIIMH ITyMaMH

r) Cronberr co CpeTHUMH [ITyMaMHu

1) Cronber ¢ MaJIbIMH LIIyMaMH
BoccraHoBieHHE MPOITYIIEHHBIX JAaHHBIX



(HampuMep, IO BpEMEHH), TO PEKOMEHAYETCS B KAU€CTBE BOCCTAHOBIICHUS MPOITYIIICHHBIX 3HAUYEHUH UCTIONB30BaTh
ANMPOKCUMAITHIO. AJITOPUTM CaM IMO0EpeT 3HAUeHHE, KOTOPOe IOJDKHO CTOATH Ha MECTE MPOIYIIEHHOTO 3HAYEeHUS,
OCHOBBIBAsICh Ha ONTM3NIEkKAIUX AaHHBIX. ECIN jke TaHHBIe HE YIOPSAA0YEHBI, TO CIIEAYET UCIIONb30BaTh PEKUM
MaKCHMAaJIbHOTO TPaBAOIOA00MS, KOTAa alrOPHTM HOICTABISIET BMECTO MPOITYIIEHHBIX JaHHBIX Hanboiee BEepOSATHBIE
3HAYCHUS, OCHOBBIBASACH Ha BCEil BEIOOPKE.

Jiist AeMOHCTpaLUK BOCTIOIb3YEMCSI MACTEPOM MapIHAIbHOM 00paboTku. UIMOOpTHPOBAaB (aill MOXKHO YBHICTH, UTO B
cronbue «CUHYCy» comepxatcs mycTbie 3HaueHus. Ha auarpamMme Bbllie BUIHO, YTO HEKOTOPBIC 3HAUCHHUSI CHHYCA
nponyiueHst. st gansHeine 00paboTKu HEOOXOJMMO M3 BOCCTAHOBUTD. [IJis 3TOTO ClieIyeT 3amyCTHTh MacTep
napIuanbHONH 00padoOTKH.

= DuMcTra GaHHBE
Al

802 PakTopHeil aHamus  MosoNeHMe DEIMEDHOCTH BXOAHBIX ...
522 KoppenauqoHHId 2. YoTpaseHie HE3HaYSWMY SaKTOPOR

EM OysSaukare 4 npar... BemaneHye AYSAMKATER W NPOTHBORE, .,
F PuneTpauus PUETPaUMA CTROK TatmMuE No Yoo,

= TpaHCpopraLUmHa §aHHEER
.ﬁ? HacTpolika Hatopa .. MamMeHeHME NaPaMETPOR MCTOMHMES ...

ITockouibKy TaHHBIE B HCXOAHOM Habope YIOPsJOYCHBL, Ha CIIEAYIOIIeM Iare MacTepa 00pabOTKHU BELICINM HOJIE
«CHHYC» 1 yKkakeM JUIsl HeTO THT 00paboTKH «ATMIpoKCHMAIiss». Tak Kak B JaHHOM cirydae OOJbIlle HH9ero He
TpebyeTcsi, TO ocTalbHbIe apaMeTpbl 00padOTKU OCTaBIsIeM OTKIIOYEeHHBIMH. [lepelins Ha cTpaHuUIly 3aimycka rpouecca
00pabOTKH, BEITIONHSIEM €€, HaXaB Ha ITYCK, ¥ Jajiee BEIOUpAeM TUIT BU3YaIH3allii 00pabOTaHHBIX JaHHBIX (KaK B IPUMeEpe
HMIIOPTA).
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F'BK.DMBH.D.HETGH HMCMONE3ABATE AR
YNOpALONEHHEIR NO BREMEHM 0SHHEN

" MakcHmaneHos Npaagonanotue

[MogcTapnAeT Hakbones BEDOATHLE AHAYEHA BIMECTO
MPoNYylUEeHHEX 0aHHBIE. PEKEIMEHE'@E?QG ang
HEYNOpAQOHEHHEE 03HHBE.

[Mocne BEIMONHEHUS TIpoIiecca 00padOTKH Ha AWarpaMMe BHIHO, YTO MPOITYCKH B JaHHBIX HCUYE3IIH, YTO U OBLIIO
HEOOXOIUMO CJIEIATh.
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VY nanenve anoMmananii

AHOMaNMH BCTPEYAIOTCS B «CBHIPBIX» TAHHBIX He peske myMoB. [1o cymiecTBy oHM BOOOIIIE HE JOIKHBI OKa3bIBAaTh
HUKAKOTO BIHSHHA Ha pe3ybTatr. Ecim ke OHM IPUCYTCTBYIOT IIPH MOCTPOSHUH MOJISNH, TO OKA3hIBAIOT HA HEe BeChbMa
Ooxpmoe BiusiHUE. T. €. MpeIBapuTeNbHO UX HEOOXO0IUMO YCTPaHNTh. TakKe OHU TOPTAT CTATUCTUIECKYIO KapTHHY
pacupeneneHus naHHbIX. K mpuMepy, BOT Kak BRITVIIIAT JaHHBIE C aHOMAJIMSIMH, a TAaK)Ke THCTOTpaMMa UX paclpeleIeHus:

0-M01 2000-MA0 2001-M0E  2002-M05 2003-hM04  2004-h
Aata (Mog + Mecau)

Od4eBHIHO, YTO AHOMAJIMH HE TIO3BOJIIIOT OINIPEENINTh KaK XapaKTep CaMUX JAaHHBIX, TaK U CTATUCTUIECKYIO KapTHHY.
[Tocne ycTpaHeHUs: aHOMAJIMHA Te YK€ TaHHBIE MIPEICTABISIOTCS B CICAYIOUIEM BHIC:

—_— —_— —
J-hA01  2000-M11 2001-MOS 2002-MO7  2003-mM0S '
Data (Mog + Mecaw) 62523 829233 1,56265E6 : 1 929366

DTOT mpuMep eIe pa3 moJIepKruBaeT HeOOXOJUMOCTh IIPOBEACHNUS IMapIHaIbHOI 00pabOTKH JaHHKIX IEepel aHAJII30M.
Bepnemcs, x mpumMepy ¢ yaaizerneM anoManwii u3 noiast KAHOMAJINN» nMnopTupoBaHHOHN TaOIUIIEL.
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CreneHe NogaensHHA Bonvwan o I

CreneHe NogaBnsHHA ONpsgenasT GomycTHMHYHD
BEAMHKMHY OTEAOHEHKMA OT HOptid [poGacTHoRE
|:||.|.EHK,M].

B macrepe napruansHo# npenoopaboTky Ha TpeTheM mare BoionpaeM nosie «AHOMAJIMU» u yka3piBaeM eMy THI
00paboTkH «Y 1aeHusl aHOMAJIbHBIX SIBICHUIY, CTENeHb oaBieHus «bompmasy». Tak kak 0oJble HUKakuX 00paboTok
HE IUTAHUPOBAJIOCH, TO TIEPEXOANM Ha IIar 3arycka mnporecca 00padoTku u HaxxkumaeM «Ilyck». ITocne BbImomHEHUS
mporiecca 00paboTKH Ha AHAarpaMMe BHIHO, YTO BBIOPOCHI HCUE3IH, OCTAIHCH JINIIH HEOOIBIIHE BO3MYIIIEHNUS, KOTOPHIE
JIETKO CTJIAIHUTh IPHU TIOMOIIH CIEKTPATbHON 00pabOTKH.
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CrexTpanbHas 00paboTKa.

JlanHbIe, KaK MBI BUIUM, U3 MTPEIBIIYLIEro NpuMepa, ObIBaeT He0OX0IMMO criaaauTh. Crila)kKnuBaHNe JaHHBIX TPUMEHSIECTCS
JUTSL yOaJleHHsI ITyMOB U3 UCXOJHOTO Habopa, (4To OyJeT MpoAeMOHCTPUPOBAHO TIO3IHEE) a TAKKE [UIS BBIICICHIUS
TEH/ICHITNH, TPYIHO BUANMOH B ncxoxnoM Habope. [Tnardhopma Deductor Studio mpeanaraet HECKOIBKO BHIOB
CIIEKTpalbHON 00pabOTKH: CrIIaKMBAaHHE JAHHBIX IyTEM YKa3aHHs ITOJIOCHI IPOITYCKaHHsI, BEIYUTAHHE ITyMa ITyTeM
YKa3aHHs CTEIICHN BEIYUTAHUSA IIyMa M BEHBIIET IpeoOpa3oBaHue yTeM yKa3aHHs INIyOHHBI Pa3I0KEeHUS U OPSAKa
BeiiBieTA.

[IpogeMoHCTpHUPYEM TaKO# METO] CIIEKTPaIbHON 00pabOTKH, KaK BEHBIIECT npeodpa3zoBanue. [y 3TOro npo0mKum
paboTy ¢ JaHHBIMH, MOJIyY€HHBIMH B IIpeblAyIIeM npumepe. Kax BUIHO Ha pHCYyHKe, aHOMaNKU ObLIN YCTPaHEHbI, OTHAKO
HeOoJIbIIMe BO3MYIIEHUs! ocTanuch. CritaiuM MX NP MMOMOIIM NapluaibHol 00paboTku. J{i1s aToro nocine ynaneHus
aHOMaJIM{ BHOBB 3aITyCTUM MacTep MapliuaibHOi 00paboTku. B HeM Ha getBepToM miare Beioepem moie « AHOMAJINN»
U YKaXeM eMy Tl 00paboTku «BeliBieT nmpeoOpa3zoBaHue» ¢ MapaMeTpaMy M0 yMOTYaHHUIO (ITyOHHa pa3noxeHus 3,
TIOPSIOK BeiBieTa 6).
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Tax kak GoJibllle HUYETO HE IUIAHMPOBAJIOCH, TO IIEPEHIEM C IIary 3aIycka rnpoiecca 00pab0oTKU U BBITIOIHUM ee. B
Ka4yecTBe BU3yan3aTopa yKkaxkem auarpammy. [locie o0paboTkyu MOKHO yOEIUThCS Ha AMarpaMMe B OTCYTCTBUH
BBIOPOCOB M CPABHUTH PE3yJIbTAT C STAIOHHBIM 3HaueHHeM cunyca (cronden «CUHYCy»). Ha pucyHke KpacHbIi (TEMHBIN)
rpaduk — 3HaUCHUS

CHHYCa, XKEIThIH (CBETIIBII) — 3HAUCHNUS CIIIAKEHHOTO CHHYCA 1T0CJIE YCTPAaHEHHST aHOMaHH.
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VY nanenue mymoB

[ITymbl B TaHHBIX HE TOJBKO CKPBIBAIOT OOIIYIO TEHACHINIO, HO U MPOSIBIISIOT Ce0s MPH IIOCTPOCHNHU MOJIEITH MPOTHO3a.
W3-3a HUX MOJIENTb MOSKET TOIYYUTHCS € TNIOXUMH 0000IAfONIMH KadeCTBAMHU.

B mpumepe no napipanbHoi 00paboTKe, Kak ObUIO MOKa3aHO paHee, ecTh 3 crondua ¢ mrymamu: « BOJIBIINE IITYMbIy,
«CPEJJHUE HIYMBbI», u «MAJIBIE IIIYMBbI» - COOTBETCTBEHHO CHHYC C OOJBIITUMH, CPESIHUMHU U MAJIBIMU IITYMaMHU.
SlcHo, uTO ISt NanbHEIe paboThl C JaHHBIMHU 3TH IIYMbI HEOOXOIUMO YCTPAHUTD.

CnexTpanbHas 00paboTKa, Kak TOBOPWIIOCH paHee, MO3BOJISIET CIENIATh 3TO C IIOMOIIBIO YKa3aHUs JUIs 3THX TI0JICH B
KavecTBe THIIa 00paboTku «Berauranue myma». Hactpoiiku o6nafaioT onpeneneHHoi rudkocTho. Tak, cymecTByeT
OoubIuasi, CpeAHss U Majlasi CTENICHb BBIUUTAHUS [IyMa. AHAJIMTHK MOXKET M0J00paTh CTENeHb, yCTPAUBAIOIIYIO €T0.



VY nanenne OONBIINX, MATBIX M CPETHHUX IITYMOB.

TaxuMm 06pa3om, B MacTepe napuualibHOi 00paboTKH Ha 4eTBepTOM miare BeioepeM 1o ouepenu noist «BOJIBIINE
IIYMbI», « CPEAHUE HIYMBI» u «MAJIBIE LIIYMBbI», 3aganum tun 06paboTku «Berautanue niyMay U yKaxem
CTETICHD TIO/IaBIICHHS — «OONBIIAs), «CPEAHSISD» U «MaJash» COOTBETCTBEHHO.

[Tocne BeImoHEHNS 00pabOTKH Ha TUATrpaMMe MOXKHO MMPOCMOTPETH MOTyYeHHBIE Pe3yIbTATHI.
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CrnaxuBaHue 60J'H>HII/IX, MaJIbIX U CPpEAHUX ITYMOB

B HEKOTOpBIX CiTydyasix HEIUNIOXHE Pe3yIbTaThl yIaJICHNs IIIyMOB AaeT BeiBIeT npeobpas3oBanue. [lokaxem, kakue
pe3yNbTaThl HOKa3bIBAET HA ATUX )K€ JIAHHBIX 3TOT BUJI CIIEKTPAIbHOI 00paboTKH.

B Mactepe nmapuuansHoii 00pabotku Beioepem moist «bOJIBIIUE IITYMbIy, « CPEJHUE HIYMbI» u «MAJIBIE
LTYMBbI», ykaxkem T odpabdotku «BeiiBreT mpeobpa3zoBaHney, OCTABHUB MapaMeTpsl 00pabOTKA IO YMOTIaHUIO
(rmyOuHa pasnokeHus — 3, TOPSIOK BelBieTa — 6).

Ha nuarpamMme MOXHO yOEIUTECS B TOM, UTO JaHHBIE criaquinch. CHHUM rpaduK — CriTaKeHHBIC OOJBIINE IITYMBI,
KpaCHbIﬁ — CTJIA’)KCHHBIC CPEAHUE U JKEJITBIN — CrIaKEHHbIE MaJible HTYMBI. TToBBICHUTH KaUECTBO CrIaKUBAHMUS orymoB
TaKUM CIIOCOOOM MOXHO, ITyTEM MM0A00pa yIOBICTBOPUTEIBHBIX TAPAMETPOB 00PaOOTKH.
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DakTOpPHBIN aHAIU3

DaKTOPHBINA aHAIN3 CITYXHT JUIA TOHWKECHUS Pa3MEPHOCTH MPOCTPAHCTBA BXOAHBIX (pakTopoB. OOpabOTKy MOKHO
BBINOJIHATH KaK B aBTOMAaTHYECKOM pekuMe (C yKa3aHHEM [opora 3HaYMMOCTH), TaK ¥ CAMOCTOSTENBHO (OCHOBBIBAsICh Ha
3HAYCHUAX MATPHUIIBI 3HAUUMOCTH).



Ucxonnelie naHHBIE

PaccMotpum npumeneHne 06paboTku Ha puMepe nanHbIX u3 Qaiina «TestForCPP. txt». OH conepxut Tabuuity co
cnenyrormmu noisivu: «KAPT'YMEHT» — apryment, « ®AKTOP1», « DAKTOP2», « ©AKTOP3» — BXo1HBIE 3HAUEHUS,
«PE3VJIBTAT1», «<PE3YJIbTAT2» — BeIXOAHbIE 3HAYEHHS.

00,30,711,31,7F 2252733337 44,34,7553576
ARy aaEHT

a) Bxogabie (hakTopbl
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ADryMeHT

0) Borxossr

[NoHuxeHue pa3MEPHOCTH MPOCTPAHCTBA BXOIHBIX (DaKTOPOB
B mactepe daxroproro ananusa 3anaauM «DAKTOP1y», « DAKTOP2y», « DAKTOP3» BXOHBIMY MOJSIMH,
«PE3VYJIbTAT1», «PE3YJIbTAT2» - BeixoaubiMu, a nosie «KAPTYMEHT) — HenpuroaHbim.

ﬁ ARrYreHT
..| P akTopl
"‘1 P akTope
.’.| P akTop3
.'I PesyneTatl
'[} FPesyneTar?

Crenyromuii mar npeaaraeT 3amyCTHTh IPOLECC MOHKEHNS Pa3MEPHOCTH IPOCTPAHCTBA BXOAHBIX (akTopoB. [locie
3aBepIICHH Ipolecca Ha CIEIYyIOIIEM [Iare npeaiaraeTcs BeIOpaTh, Kakyue U3 MOTyYeHHBIX B pe3ynbTaTe 00paboTku
(akTOPHI OCTABHUTD IS NANbHEHIIeH paboThl. DTO JenaeTcs myTeM yKa3aHus HeoOXOIMMOTO0 Iopora 3HAYUMOCTH (110
YMOJTYAHHIO IOPOT 3HAYUMOCTH paBeH 90%, He OyeM ero MCHSTh).
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r.l'IEIBHbIE EOrRAOOHEHTEI ED&CTBEHHDE BK.I'IEI.IJ. B pE3YNETAT EHMMEprIff{
AHa4YEHKE BE. N30,
3HaveHKe 1 2.000 GE.6E = GE.6E =
JHaveHme 2 | 1,000 | ek 100,00 %
[] 3HaveHMe 3 | 0,000 | 00,00 %
Mopor aHauMMocTH (3] IE‘D II . ,=

TenepL HeO6XOL[I/IMO HepeﬁTH Ha CJ'IeHyIOHII/Iﬁ mar 1 BLI6paTL cI1oco6 BU3yaJIU3alliU: TPOCMOTPUM PE3YJIbTAThI HA
JAuarpaMmme.
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ARryMEeHT ADryMeHT

a) Mcxonusie BxoHble (akTopsl 0) [TorydeHHbIe BXOAHBIE (GAKTOPHI.

ITocne 06paboTKHN B HAOOPE AAHHBIX BMECTO TPEX MCXOAHBIX BXOAHBIX MOJIEH MOSBUINCH B HOBBIX Mot — «PakTop1» n
«DaKxTop2» — 3TO pPe3yNbTaT MOHWKESHHS pa3MepHocTH (Op1T0 3 BXOTHBIX (hakTopa, cTano 2). Ha quarpamme BHIHO, 9TO
«DaxTop2» — 630k k nomo «®AKTOP3», cienoBarensho, «Paktopl» — 310 mpeodpazoBannsie pakropsl «DAKTOP1»
u «®AKTOP2».

KoppensuuonHslit ananus

KoppensnuoHHslii aHaIN3 MPUMEHSETCS A7 ONECHKH 3aBHCHMOCTH BBIXOIHBIX NOJEH MaHHBIX OT BXOTHBIX (PaKTOPOB H
yCTpaHEHUsS He3HavyaIux GakTopoB. [IpUHIMIT KOPPENAIUOHHOTO aHAJIN3a COCTOMT B MIOMCKE TAKMX 3HAYCHUH, KOTOPHIC B
HAUMECHBIIICH CTCIMEHU KOPPEIHPOBAHHBI (B3aMMOCBS3aHbI) C BBIXOJIHBIM pe3ysbTaToM. Takue (aKTOphl MOTYT OBITH
HCKJTIOUEHBl W3 pe3yiabTHpYomero Habopa IaHHBIX NpaKTHYeCKd Oe3 MOoTepH ToNe3Hoi wHpopmanuu. Kpurepuem
MPUHATHS PEUIeHUs 00 WCKIIOYCHHWH SBIIETCS MOPOT 3HAYMMOCTH. ECii Koppersimus (CTeleHb B3aWMO3aBHCHMOCTH)
MEXITy BXOJTHBIM M BBIXOJHBIM (paKTOpaMH MEHbIIE TOpPOTra 3HAYUMOCTH, TO COOTBETCTBYIOIINH (haKTOp OTOpachIBaeTCs
KakK HEe3HaYallui.

WcxoaHeie JaHHbIC



Paccmotpum npumeneHue 06paboTku Ha mpuMmepe nanHbiX u3 Qaiina «TestForCPP. txt». OH conepxut Tabuuiyy co
cnenyromumu noisivu: «KAPTYMEHT» — apryment, « ©AKTOP1», « DAKTOP2», « ©AKTOP3» — BX01HBIE 3HAUEHUS,
«PE3VYJIbTAT1», «PE3YJIbTAT2» — BeIXOIHBIC 3HAUCHUS. B JaHHOM IpUMepe ONpeIeiIuM CTETICHb BIIMSHUS BXOIHBIX
(haktopoB Ha ouH u3 BEIX0I0B — «PE3YJIbTAT2)» 1 ocTaBUM TOJBKO 3HAYUMBIE (DAKTOPHI.

-1

-1

bLbl R Lkl Rkl Rl b | - Lk B L) IR R LA RN | LA L AL L LR Lo
003071131, F223273333744347553576 003071131, 7223273333744347553576
APryMeHT ADryMeHT

a) Bxogabie ¢aktopsl 6) Berxoast

YCTpaHeHI/Ie HC3HadYallluX BXOAHBIX (baKTOpOB

B mactepe xoppemsimonHoro aramsa 3agaanM «DAKTOP1y, «DAKTOP2y, «®AKTOP3» BXOAHBIMA HOJISIMH,
«PE3VYJIbTAT2» - BeixoaubiMy, a 1011 KAPTYMEHT» u «PE3YJIBTAT 1» — uH)OpMaIIOHHBIM.

© Apryer
".] FaxTopl
Py P axcrop2
M FaxTopd
ﬁ PesyneTar]
.b Pesynetar?

Crnenyromuil mar mpeajgaraeT 3alyCTUTh TpoLEecC KOppeNsUoHHOro aHanu3a. llocie 3aBepuieHus mpolecca Ha
ClIeAyIOIIeM IIare mpejajiaraercst BbIOpaTh, Kakue (aKTOpbl OCTaBUTH N AanbHedmeld paboTel. JTO nemaercs nauOO
BPY4YHYIO, OCHOBBIBSICh Ha 3HAYECHUSIX MAaTPHUIBI KOBapHallMK, MO0 MyTeM yKa3aHUs 10pora 3HaYUMOCTH (110 YMOITYaHHUIO
nopor 3HaunMocTu paBeH 0.05). U3 paccunTaHHOW MaTpUIbl KOBapHAIlMK BUAHO, 4TO BbixoaHoe mnoje «PE3VJIBTAT2
HanpsiMyto 3aBUcHT oT 1ot «DAKTOP2» (BooOiue, 3Hauenne koaddunmenra, paaoe 1.000 roBOpUT 0 TOM, YTO ITHU MOJIS
W/ICHTUYHBI), U B MCHBIIEH CTENEHHW OT OCTAIBHBIX ()aKTOpoB. B maHHOM ciydqae 0e3 moTepu Mosie3HOH HMHpOpMAaIHn
MOXKHO MCKJIIOUHTh U3 JalbHEHIIEro paccMoTpeHus «Pakropl» u «Dakrop3».



KDFIFIE.I'IHLI.HH C BelXOOHBIMH N0akdid

BxonHbIE NOARA

Feaynsrar?
[] FarTopl 0,773
M Pakrop2 | 1,000
[ | ®axropd | 0,773

i PyyHo[ BEIGOp HEAHAYALLWY PAKTOPOR
% ARTOMATMYECKME BRIGOP HESHAYALME PEKTOPOR B COOTEETCTEME © MOPOrOM 3HAYHMOCTH

I_ J

Mopor aHa4YHMOCTI 0.a3

Tenepp HEOOXOIUMO IMEPEHTH HA CICAYIOMIMI IIar W BBHIOPATh CHOCOO BH3yaJHM3allMH: MPOCMOTPUM pPE3YJIbTAThl Ha
quarpaMMme (HampuMep, MOXHO yOenuThCsl B HWACHTHYHOCTH moineil «®Pakrtop2» m «Pesymbrar2y»). Takum oOpazowm,
KOPPEJSALUOHHBIA aHaIu3 MO3BOJIAI TPOAHATIM3UPOBATh BIMSIHHE BXOJHBIX (DAKTOPOB HA PE3YNbTAT U HCKIIOYHUTH
He3Havarue GpakTopbl U3 AaTbHEHIIEro aHaIu3a.

Tpanchopmanust JaHHBIX

YacTp mpuMepoB, BXOJSIIUX B TPYHITy TpaHC(OpMAIMs JAHHBIX MOKA3bIBaeT, KaK ¢ IOMOIIBI0 HHCTpyMeHTOB Deductor
Studio MOXXHO TOOUTBHCS TEX WM MHBIX IPOMEKYTOUYHBIX 33J1a4, KacaloluXcsi cOopa aHaIMTHUECKON nH(popMauuy, Jndo
pa30ueHns JaHHBIX Ha KaKue-JIH00 TPYIIIBI TI0 ONPEIeNICHHBIM KPUTEPHSIM.

Pa3buenne 1aHHBIX Ha TPYIIIBI

YacTo 111 MpOBEICHUS aHAIU3a WK MMOCTPOCHHUS MOJIEH MPOTHO3a MPUXOJUTCS pa30UBaTh JaHHBIE HA TPYIIIbI, HCXOJS
W3 OTpENeIICHHBIX KPUTEPHEB. B mepBoM citydae Takas HEOOXOAMMOCTh BO3HHKAET, €CIIM aHAJHUTHK XKENAeT MPOCMOTPETh,
K TIpuMepy, HHHOPMAIIHIO HE 10 BCEH COBOKYIHOCTH NAaHHBIX, a 10 OTPEIeIeHHBIM TPYyIIaM (HalpuMep, Kakylo CyMMY
KpeauTa OepyT Ha Te WK WHbIE TIENH, JTUOO0 KPEAUTOPHI TOTO MIIM MHOTO Bo3pacTa). Bo BTopoM citydae (IporHO3UpOBaHmE)
AHAINTHKY HEOOXOIMMO YIUTHIBATH TOT (PAKT, YTO ONpPEACIICHHBIE TPYIIEI (B JAHHOM CiIydae TPYIITEl KPEAUTOPOB) BEMYT
ce0st o pa3HOMY, M UTO MOJIENE TIPOTHO34a, TIOCTPOEHHAS Ha BCEX MAHHBIX HE OYyJIET YUUTHIBATH HIOAHCOB, BO3HUKAIOIINX B
9TuX rpymmax. T. e. Jydile MOCTPOUTH HECKOJIBKO MOJENIEH MPOTHO3a, HAPUMED, B 3aBUCMMOCTH OT CYMMOBOM TPYIIITBI
KpeauTa U CTPOMTH NPOTHO3 HA HUX, HEXKEJIH MOCTPOMTH OJHY MOJENh MPOTHO3a. MCXOas W3 3TOr0 W HE TOJBKO, B
Deductor Studio mpenocTaBiiseTcst MIUPOKUIT HAOOP MHCTPYMEHTOB, TEM HJIM HHBIM CIIOCOOOM IMO3BOJISIOIINC Pa3OHBATh
WCXOJIHBIC IAHHBIE Ha TPYIIIIbL, TPYIIIUPOBATH JIOOBIM CIIOCOOOM BCEBO3MOXKHBIE OKA3aTEIH U T. II.

PaccMoTpum pa3OueHue JaHHBIX HA TPYIIBI HA MPUMEpE JAHHBIX MO PUCKaM KpeauroBanus (usndeckux nui (Daiin
«Credit. txt»). Huatepecyromme Hac cromoupl: «CYMMA KPEIUTA», «JATA KPEAUTOBAHUA», «UEJIb
KPEIUTOBAHUS» u «BO3PACT».

[Mocne mMmmopTa NaHHBIX M3 TeKCTOBOro (Qaia Haubosee MHGOPMATUBHO MPOCMOTPETHh JAHHBIE MOXXHO C MOMOUIBIO
Bm3yanmu3atopa «KyO», BeiOpaB B kauectBe m3mepenuit ctonbubl «BO3PACT» u «IIEJIb KPEAMTOBAHUWS», a B
kauecTBe (akra — cronder; «CYMMA KPEJUTA». OcranbHblie CTONOLBI YCTAHOBUTH KaK HEMPUTOTHBIE.



Cyrarda kpegHTa Cx
P CToumocTe kpeguTa

. Cpor kpeawra

P Jara KpeoHTopaHma

?4 Dara kpearropanua (Moo + Heg
1, Uens kpeauroparia

# KonwdecTeo

17, Boapacr

¢ Non

¢ OfpazoBaHue

P YacTHaa cofcTBEHHOCTE

> EpapTupa

P Mnowagk KBapTHPL -
4 | B

M8 cTontua | COoL1

T 1M LaHHE: | L ensii
HaaHaveHue | P akr

Bua aaHHBIx | HenpepsieHbId

CTaTucTHYECKaA WHPROPMAELMA HELOCTYNHA

Ha cnenyromem mare Hactpoiiku kyba cinemyer ykasarb usMmepenue «LIEJIb KPEJIMTOBAHUS» kak u3mepeHnue B
cpokax, a mmeperne «BO3PACT» kak u3MepeHne B CTOJIONAX, MEPETAIIUB X C MOMOIIBI0 MBIIIA B COOTBETCTBYIOIIHIE
OKHa U3 00J1aCTH IOCTYIHBIX H3MEPCHUH.

LecTynHEIR MarEpEHHS

| MamepeHqa B cTanGuas

~ | Boapaer

=
et L Sip it
M arepeHqa B cTpokax | FarT | Arperauuqa |
Uens kpegHToBaHqA [w] Cyritia kpegHTa = LCymimia

B urore, Ha kpocc auarpamme (0AHA U3 3aKNIAA0K BU3yaln3aTopa Ky0) MOXHO IPOCMOTPETh NCXOJHbIE NaHHBIE.

Bospact -

llene kpeauToEaHMa + |k 20 21

MHoe 17 000,000 850000
Onnarta aa ofpaaceatue 17 500,00 29 500,00
Onnara yeayr (mea., opxa. WT.m.)

[MaKYMKA 1 PEMOHT HEABMAMMOCTH 78 000,00 13 000,00
Mokyrka ToRpapa 46 500,00 73500,00| 76500,00
Typnosank.9, pa3BNsYeHE 14 T.M. 30/500,00

Mroro 174 500,00 138 50000127 500,00

Pa3buenue matel (10 HEJEISIM)

Pa3Omenne maTel CIy)KHT JJIS aHAJIM3a BCEBO3MOJKHBIX TTOKa3aTeliell 3a ONpeIeNeHHBIN mepuona (IeHb, HeIemns, MEeCH,
kBapTai, rox). CyTb pa30ueHUs 3aKII0YACTCA B TOM, UTO HA OCHOBE CTOJIOIA ¢ MHPOpMaIUeH o nate GopMupyercs Apyroi
cTonber, B KOTOPOM YKa3bIBaeTCs, K KAaKOMY 3aJlaHHOMY HHTCPBATy BpPEMCHH NPHHAUICKHUT CTPOKA NAHHBIX. THI
HMHTEpBaJla 3aaCTCsl aHAJIMTUKOM, UCXOJS M3 TOrO, YTO OH XOUYET MOJIYYUTh — JaHHBIE 3a TOJ], KBapTal, MECSII], HEeJENo,

JCHb WX Cpa3y Mo BCEM MHTCPBAJIaM.



[TycTh HaM HEOOXOMMO TIOTYYHUThH JaHHBIE TI0O CyMMaM B3SITBIX KPEAWTOB 10 HeaelsiM (B daitie «Credit. txt» comepkutcs
nHpopmManus 3a repssie ABe Hepenu 2003 roga).

Jlnst atoro B mactepe obpabotku «/lata m Bpems» na BTOpoM mare BeiOepem mone «JIATA KPEIAMTOBAHUS»
HCTOJIB3YEMBIM, B MOSIBUBIICHCS MTOCTIE STOTO TA0JIUIE HACTPOCK BRIOEPEM HAa3HAUCHHE

@ Cyrita kpeauTa |  MraAa cTontua | COL4
g CTOMMOCTE KPEguWTa Tun gaHHLR | Hara/Bperda

Cpok kpeguTa

Si———— HaaHaueHKHe |¢ HMenoneayeroe j
g Lens kpeauToBaHia Paafiuerue | Dara | Mucno | Crpokal«
4 Konusecreo Faa + Keapran O 0
-4 Boopacr Mog + Mecsu O O
-4 Mon og + Heaens O v
° O épasopaHue Fod & [HE O 0
° :ac'rHan COGCTBEHHOCTE Fag (] ]

BapTURa Keapran O O

@ MAowank KBapTHPE! it O 0
@ Crocofi npuofipeTenus coficte, - Hens no . - ;I
1] | E [~ Ofpatarbieart aateino 150 8601

«Hcnonp3yemoe» B cTonbdie «Ctpokay HampoTus cTpoku «I o + Henmemns». bonbie HUKakue HACTPONKHM HE MMOHATO0SATCA,
IIO3TOMY TepeiiieM namee K BbIOOpY THIIAa BH3yanm3anuu. BeibepeM B kauecTBe Buzyanm3aTopoB «Tabmmmy» u «Kyo»,
MMOCTAaBUB TaJOYKU B COOTBETCTBYIOIIMX MO3MIHUAX. B MacTepe HACTpOWKHM mojiei Kyba BBIOEpEM B Ka4eCTBE U3MEPCHUS
nosiBuBIIUIcS mocine obpadotku cromoen «JIATA KPEJUTOBAHUSA YWStr (l'om + Hemens)» u cronben «I{EJIb
KPEAUTOBAHU», a B kauectBe akta — «CYMMA KPEJIUTAy. OcTanbHblie MO cieiaeM HEHCIOIb3yeMbIMH.

Ha cnenyromem mare nepeHeceM OAHO U3MEPEHUE U3 00IACTH «IOCTYIHBIX» B 00:1acTh «V3MepeHns B CTPOKax», a Ipyroe
— B obOmacts «M3MepeHus B cronbuax». Takum o0Opa3oM, Ha KpocC AuarpaMMe MMEeM CYMMBI B3SITBIX KPEIHWTOB IIO
HeJessiM (3a TIepBhIe IBE HEAETH T0/1a) B pa3pese Helieil KpeIuTOBaHus.

Hara kpeaurosanma [Mog + Hepenn) +

lon rpemmosarmn G

WHos w 137000.00|  495000,00
Onnara aa ofpascaasue B2000,00{ 31200000| 37400000
Onnara yeyr (Mea., opua. MT.0.] 110500,00| 191 000,00f 301 500,00
[MOKYMKE M PEMOHT HELBMMMMOCTH 404 000,00) 538000,00) 942000,00
Maokynka Topapa G642 000,00, 643500,00( 1 285500,00
TypnoesnKM, Pa3BNeYeHsm W T.0 35800,00) 11350000( 149000,00
Wroro 1612000,00( 193500000] 3547 000,00

B Tabmume ¢ manHBIMH BHOHO, uTo HOBoe moie - «JATA KPEJUTOBAHUA YWStr ('on + Henmens)» comepxut
OJIMHAKOBHIE 3HAYeHMs (JaTa Hauajga HENEeNH) Ui CTPOK, KOTOphIE MOMAJNaloT B OAHY U Ty K€ HeJenmto (JaTa Havyaia
HEJIeJIM WIK HOMEp HEeJIeNU C Hayaya roja).



Cpok kpeaMTa I.[l.aTa KPEQMTOBEHHA Iﬂara KPEQMTOBaHMA ||.|.E:.l1b KPELWTOBaHHA
24 05.01.2003 2003101 Mokynka Topapa

12 05.01.2003 20030

30 05.01.2003 20034/01

36 06,01.2003 2003w02

12 0E.071.2003 2003Ww02

18

B

Maokynea ToBapa
Mroe

MorynKa 1 PEMOHT HELBAMMDCT I
Onnara a3a ofipasoBaHye

WHoe

Morynka ToBapa

KBaHnToBaHue Bo3pacTa KpeAUTOPOB HA 5 UHTEPBAJIOB

YacTto aHAIMTHKY HEOOXOJMMO OTHECTH HEHPEPHIBHBIC JaHHBbIC (HAMpPUMEp, KOJIUYECTBO IPOAAXK) K KAKOMY-THOO
KOHEYHOMY Habopy (HampuMmep, BCIO COBOKYITHOCTh TAHHBIX O KOJMYECTBE MPOAaK HEOOXOMMO pa3ONTh Ha 5 MHTEPBAJIOB
— ot 0 go 100, or 100 mo 200 u T. A, ¥ OTHECTH KaXAYIO 3aIICh HUCXOJHOTO Habopa K KaKOMY — TO KOHKPETHOMY
HHTEpBANY) I aHaIM3a WM (UIBTPAlMU HCXOAS WMEHHO W3 d3THX HHTepBanoB. Jms storo B Deductor Studio
MPUMEHSETCS] HHCTPYMEHT KBAaHTOBaHUS (MIIH TUCKPETU3AIINH).

KBaHTOBaHME mpeqHa3HAuYeHO ISl NMPeoOpa3oBaHWS HENPEPHIBHBIX JAHHBIX B AMCKpeTHbIe. [IpeoOpasoBaHue MOXKeT
MIPOXOJMTH KaK 110 MHTEpBaaM (JaHHbIE pa30MBAIOTCS Ha 33JaHHOE KOJMYECTBO MHTEPBAJIOB OAWHAKOBOW JUIMHBI), TaK U
M0 KBaHTWIISIM (aHHBIE pa30MBAIOTCS Ha HMHTEPBAJbl Pa3HOM UIMHBI TaK, YTOObI B KaKAOM HHTEpBaJE HAXOIWIOCH
OJIMHAKOBOE KOJIMYECTBO JAHHBIX). B KauecTBe 3HaUEHWH pE3yNbTHPYIOMIEro Habopa JAaHHBIX MOTYT BBICTYIAaTh HOMED
WHTEpBaNa, HIKHAA WIM BEPXHAA TIpaHHWIla WHTEpBaia, CEpelrHa WHTEpBana, JMOO METKa WHTepBana (3HaYCHUS
oTpeersieMble aHAIUTHKOM).

[TpumepoM HCHONB30BaHUS JIaHHOTO MHCTPYMEHTAa MOXET CIIy)KHTh pa30MeHHe IaHHBIX O BO3pacTe KpPEeJuTOpOB Ha 5
unTepBanoB (110 30 net, ot 30 1o 40, ot 40 10 50, ot 50 K0 60, crapuie 60 jer).

Hcxonnble naHHBIE pacTpelersITcs Mo ISITH MHTepBaJiaM MMEHHO TakK, IIOCKOJIBKY, COTJIACHO CTaTUCTHKE, MHHHMAJIBHOE
3HaUEHHWE BO3pacTa Kpeauropa 19, a mMakcnmanbHOE 69 neT. DTO HEOOXOOMMO AHAIMTHKY IJISI OIEHKH KPEIUTOPCKOU
aKTHBHOCTH PAa3HBIX BO3PACTHBIX TPYHI, C LEIbI0 MPUHATHS DPEIICHHS O CTHMYJIMPOBAaHWH KPEAWTOPOB B TIpyMIax ¢
HU3KOH aKTHBHOCTBIO (HAaIpUMEp, YMEHBIICHHWE CTOMMOCTH KPEOWTa [UIl 3THX TPYMI) H, OBITh MOXKET, YBEIHUCHHE
NpUOBIM B BO3PACTHBIX T'PYNNAaxX KPEIUTOPOB C BBICOKHM PHCKOM (IIyT€M IPEJIOKECHUS IOTOJHHUTENBHBIX IIaTHBIX
ycayr). [IpudeM aHaIMTHK JKeslaeT BUAETH JaHHBIC B pa3pese MO HelemsiM (II03TOMY IPOAOIDKUM paboTy Ha MOCIEIHUX
MOJTyYECHHBIX JaHHBIX MPEBIAYIIEro IpuMepa).

BOCHOJ'H)3yeMC5[ MaCcTCpPOM KBAHTOBAHUA.

) Cyrara kpeavTa ~| Wmacrontua | COL7
ﬂ CTOMMOCTE KpEoMTa Trn gaHn i Ll entii
B Cpok kpenvTa Hassauerne |-¢ Mcnoneayemos j
B Dara kpeaMToBaHKA
Dara kpeauToparia [Mon + Hen
e g [ Cnocod | Mo wrepeana |
© Uens kpeauroparia
© Konusecreo UnTepsance 5 z
Jrauere IMa'rha HHTEPBANA _:l
ﬂ Man
© O6pasoeanue Bua parmmor I AuekpertHeli l‘
ﬂ YacTHan cofcTBEHHOCTE :
© Keaprupa plitlat, |
© Nrowaak keaprips = | e :
1 | | L4 TerneoTHDS OTEA |



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

B Hewm BrIOepeM HazHaueHHE Mo «Bo3pacT» UCTIONB3yeMBIM, YKakeM criocob pa3duenus «Ilo uaTepBamamy, 3a1aauM
KOJIMYECTBO WHTEPBAJIOB PaBHOE 5, B KaUeCTBE 3HAUCHHUS BEIOEpeM «MeTKy HHTepBaIay.

Ha cnenyromem mare Mactepa onpeneimM caMi METKA COOTBETCTBEHHO BO3pacTa KpeauTopoB: «1o 30 ge», «ot 30 mo 40
JET» | T. 1.

Cronfubl E MHrepeant [MameHeHE]
Hria | Hrrrepaamai N [ paHukua | MeTra
12 Boapacrt 5 _ 0

o] 29 [Oo 30 ner
] 39 Or 3040 40 aer
2] 43 | Or 40 ao 50 ner
3| 59 Or 50 a0 60 ner

4] 1000 | Crapwe 60 ner

[Tocne obpabotku BeIOepeM B KadecTBe crocoba oTobpakenus «Kyd». B mactepe ykaxem «CYMMA KPEJWUTA» B
kagectBe paxra, «BO3PACT» u none «IATA KPEJUTOBAHUS (T'oxg + Henmens)» B kadecTBe MU3MEPEHUS, OCTAIBHEIC
TOJIS YKa)KEM HEUCIIOb3YEMbIMH.

Janee nepenecem «BO3PACT» u3 noctynHbeix u3mMepeHuii B «M3mepenus B crpokax», a «IATA KPEJJUTOBAHUS (T'ox
+ Henenst)» B «M3mepenus B cronduax». Ha kpoce auarpamme ternepb BUIHA HHPOPMAIHS O TOM, KaKUE CyMMBI KPEAHTOB
OepyT KpeaUTOPBI OTPEIEICHHBIX BO3PACTHBIX TPYIII B pa3pe3e 10 HEeEIsM.

Nara epeaurosatua [[on + Hepena) =

2003W01  [2003W02  |Mroro
Lo 30 ner 795000,00| 1516 500,00
Or 30 ao 40 ner 37500000]  499000,00| 674 000,00
Ot 40 4o 50 ser 19500000  362500,00| 557 500,00
O 60 a0 60 neT 7900000] 21800000 297 000,00
Crapwe 60 net 241 500,00 B0 S00,00( 302 000,00
Vrora 161200000] 193500000] 3547 000,00

Tenepb aHaNUTUK, IOJIyYUB TAKUE JAHHBIE, MOXKET JaTh PEKOMEHAALUH O CHUKEHUU CTOUMOCTH KpeJuTa JUisl JIUL, CTaplie
50 net, 10O O NPUMEHEHNHU KaKUX — HUOYAb IPYrUX Mep, CIIOCOOHBIX MPUBJIEYb OOJIbIIEE KOJIMYECTBO KPEIUTOPOB ITHX
rpymi, JJubo Mep, HalpaBJIEHHBIX Ha TO, YTOOBI KPEJUTOPBI Opay KpeauT Ha OONBIINE CyMMBI.

OunbTpanys JaHHBIX

[MouTH Bcerja UCXOMHBINH HAOOP AAHHBIX, MK HAOOP JAaHHBIX MOCIEC 0OPAOOTKH aHAUTHKY HEOOXOAMMO OT(MUIBTPOBATH.
dunbTparys ObIBaeT HEOOXOAMMA JUTsS Pa30MCHUS AaHHBIX HAa Kakue JH00 IPYMIbI (HAIpPHUMEp, TOBAPHBIC TPYIIIbI) IS
MOCNEAYIOIIeH 00paboTKK MM aHadu3a AaHHBIX YK€ OTACIbHO MO Kakao# rpymme. Takke HEKOTOpbIC JaHHBIE MOTY HE
MOJIXOIUTh, WK HA00OPOT, MOJXOMUTh IS JATbHEHINEr0 aHaIN3a B CHUITy HAKJIabIBACMBbIX YCIOBHU (HAIIpUMEp, €I Ha
KakoM — JTU00 3Tare 0OpabOTKU JaHHBIX OBLIM BBISBICHBI IPOTHBOPEYHMBBIC 3aIHCH, TO X HEOOXOJHUMO HCKIIOYHUTH U3
nocienyomeii 00padoTku). 31eCh TOXKE BO3HUKAET HEOOXOIUMOCTh (DHUIIBTPALIUH.



Ousprpaiysi Mo3BoJsieT U3 0a30BOro HaboOpa AaHHBIX MOJYYHTh HAOOp JAHHBIX, YIOBJIETBOPSIOIIMN OMpEIe/ICHHbIM
aHanuTHKOM ycioBmsiM. B Deductor Studio MexaHu3M mocTpoeHUs yCcaoBU (pUIBTpanMy MPOCT [T TTIOHNMaHuA. B okHe
MacTepa MOXKHO OIPEOeNUTh HECKOJIBKO JJeMEeHTapHBIX ycioBuid QuasTpammm (<[IOJIE> <OTHOLUEHUE>
<BHAYEHMUE>), mocienoBaTellbHO CBSI3aHHBIX JIOTHIecKUMH oteparusvu (U, UJIN).

PaCCMOTpI/IM CUTyallMlo, Korjia aHaJIUTHUKY HeO6XOHI/IMO CIIPOTHO3UPOBATH erZ[I/ITOCHOCO6HOCTL INOTCHIHUAJIBHOI'O
KpeauTopa. HpeanonaraeTcs[, YTO KpCAUTOPHI, 6epynme CYMMbI pa3HOT0 Jauama3oHa BCAYT cebs IMo-pasHomy,
CJICA0BATCJIbHO, MOJCIIN IMPOTrHO3a AOJIKHBI CBOU IJIA KaXkJ101 TpyMIibI. T. e. ans manpHEHIIETrO MOCTPOCHUSA Mozeaen
IMporHo3a er)II/ITOCHOCO6HOCTI/I OIIPEACICHHBIX aHAJTUTUKOM KaTeFOpI/Iﬁ HeO6XOL[I/IMO HCIIOJIB30BaTh (l)I/IJlI)TpaIII/IIO.

OnpenenumM, A TpUMeEpa TPYIIy KPeAUTOpoB, B3sBmEX Kpeaut Menee 10000 py6. Bocmomp3yemcs naHHBIMH
npeaplaymero npumepa. s 9Toro, HaXo[HCh Ha y3je WMIIOPTa JaHHBIX M3 TEKCTOBOTO (haiina, 3amycTHM MacTrep
0o0paboTku. B Hem B kauecTBe MeTona 00paboTku BeiOepeM QuibTpanmio. Ha Bropom miare Macrepa MOXHO BHJETH OJTHO
HEOINpEeIeJICHHOE YCIIOBHE (PUIbTpaly (TIpH HEOOXOIUMOCTH MX MOXKHO HO0ABIATh WIN YAAIATH COOTBETCTBYIOLIMMHU
kHomkamu Ha (opme). [Tockoapky HEOOX0ANMO OT(GUIBTPOBATH AAHHBIE TOJIBKO MO KPEIUTOPaM, B3SBIIMX KPEIUT MEHEE
10000, To B rpade «Mms mons» Beidoupaem noie «CYMMA KPEJIUTA», B rpade «YciioBre» BRIOMpaeM 3HAK MEHBIIE, B
rpade «3HaueHue» numem «10000.

Dnepauxs | WA nona Ycnoswe JHaueHue
12 Cymirda KpEQMTE £ 10000

Bonpme HUKakuxX ycinoBuil He TpeOyercs, MOATOMY MEpEeXOAWM Ha CISAYIOMMN IIar MacTepa W 3alyckKaeM IPOIecC
¢wibTpanuu. Ilociie BBHIMONHEHHS OOPAaOOTKH MOXKHO MaHHITYJIUPOBATh YXKE TONBKO C JaHHBIMH IO KpEIUTOpam
BBIOPAHHOTO KPEIUTHOTO AMana3oHa. B MpPaBUIIBHOCTH BBIMOJIHEHHON OMEpalid MOXKHO JIETKO YOCIUThCs, BHIOpAB B
KauecTBE BU3yaIM3AIMH JAHHBIX CTATUCTUKY M MPOCMOTPEB 3HAUEHUS MUHUMAIBHOTO M MAKCUMAJIBHOTO 3HAYEHHS TOJIS
«CYMMA KPEJIUTA».

remacronte [1 M [T Maconaw |
1|12 Cymmakpeaura | 2000
2 |12 Croumocrs kpen... | 400 1800
3 |12 Cpok kpenura , B G
4 Iara kpegurosa. , .01 2003 11.01.2003
Kanpkynsatop

WHorma BO3HHMKAeT HEOOXOIMMOCTh Ha KaKOM-THOO 3Tame O0O0paOOTKH [MaHHBIX IMOJYYHTh Ha HX OCHOBE HOBBIC
(mpousBoaHEIC) HaHHBIE. BO3MOXKHO, aHATUTHKY TPeOyeTCsl BBIYUCIUTE MPOICHTHOE OTKJIOHCHWE 3HAYCHUS OTHOTO ITOJIS
OTHOCHTEIEHO JPYTOro, JIN0O IMOACYUTATh CYMMY, Pa3HOCTH ITOJICH, MOJTYYHTh Ha OCHOBE JAHHBIX ITOKA3aTENlb M YKE €ro
HCTIONB30BaTh IS JadbHEUIIeH 00paboTKH, B 3aBUCHIMOCTH OT 3HAYCHHUS MOJICH BBIYUCIUTH T¢ WM MHEBIC BEIpakeHUs. B
Deductor Studio Takyro BO3MOXHOCTh IPEAOCTABISIET HHCTPYMEHT «Kanpkymnstopy». OH MO3BOJISIET CO3AaBaTh HOBBIC MO,
BBIYUCITIONINE 3a/IaHHBIC aHAIMTHKOM BBIPAXKCHUA. T. €. KaJbKyJISATOpP CIYXKUT AJIS IMONYyYCHHS TPOU3BOIHBIX JTAHHBIX Ha
OCHOBE MMEIOIINXCS B UICXOTHOM Habope. MacTep mpeoCTaBIseT MUPOKUA HA00p GPYHKIUIA pa3imyHOro HarpasieHus. B
MacTepe MPEACTaBIeH CIHCOK HOBBIX BBIPAXEHHH, I/ie M00aBISIOTCS HEOOXOMUMBIC aHAJIUTHKY BBIPAKEHUS, CITHCOK
JNIOCTYMHBIX (PYHKIMHA C KpPaTKUM OIHMCAaHWEM KaKJIOH, CIHCOK JOCTYIMHBIX ONepaluil W TaKKe CIUCOK JOCTYITHBIX
CTOJIOIIOB, KOTOPBIE MOYKHO 3aJIeMICTBOBATH MIPH CO3JJaHIH BHIPKECHUS.

3ameuanue: PeannzoBanusiii B Deductor Studio KOHCTpYKTOpP BEIpaXKEHUH NMPH MOCTPOCHUH UCTIONB3YyeT He MeTkH (CymMma,
Komuuectso, Lena...), a iMeHa noel TabJHIbL, 3aJaHHBIC B ICTOYHHKE MaHHBIX (Summ, Count, Price...). [Ipu ummopTe B
HEKOTOPBIX CIy4Yasx (HaIp. w3 TEKCTOBOTO (hailia) MOXKHO 3a1aTh KaK METKH, TaK M MMEHAa UMIOPTUPYEMBIX moieid. B
ciaenytomiem mnpumepe Metkamu sBisitores  «APTYMEHT1», «API'YMEHT2», «APT'YMEHT3», a wumenamu
cootBeTcTBeHHO «COL1», «COL2y», «COL3». [Ipu xenaHuu Kak METKH, TaK ¥ UMCHA IOJIed MOXKHO M3MEHUTH Ha 0oJee
nHPOPMATHBHBIE, HCTIONB3Ys 00padoTunk «HacTpoiika Habopa TaHHBIX».


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

Ucxonnelie naHHBIE

PaccmorpuM mpuMeHeHue Ha mpuMepe AaHHBIX W3 (aiima «Calculate. txty. B HeM comepkuTcs TaOmuIa ¢ MOJISIMH
«APTYMEHT 1», «KAPTYMEHT2», «<APT'YMEHT3» — Habop aprymMeHTOB.

Jns Hagama HEOOXOOMMO MMITIOPTHPOBATH JAaHHBIN (aiin B mporpammy. s mpocMOTpa MCXOMHBIX JAHHBIX B JTAHHOM
cirydae ynoOHee MCTIoIb30BaTh Bu3yann3aTop «Tabmummay.
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[TycTh HEOOX0AMMO Ha OCHOBE apryMEHTOB paccyuTaTbh HEKOTOpble maremarudeckue QyHkuuu. ITycte sTo Oyayt ase
¢yukiun ogHoro aprymenta (APITYMEHT3), onHa ¢yHKIMS OT ABYX apryMEHTOB, OfHa KYyCOYHO-33JaHHasl (QYHKIHS U
(byHKIWMS, oKasbiBatomas oTHocuteabHoe oTkioHeHne (APTYMEHTI + 1 or APTYMEHT2 + 1). I[Ipeanonaraercs, 4to
BCE 9TH (YHKIMU OyIyT HCHOJIB30BATHCS I MOCeaytomeii 00paboTKH.

®ynkuun F1(APTYMEHT3), F2(APTYMEHT?3)

Paccunraem 3nauenue gynkuunit SIN ( APTYMEHT 3 * APTYMEHT 3)* LN ( APTYMEHT 3+1)*EXP (- APTYMEHT
3/10) u 10*SIN( APTYMEHT 3 * APTYMEHT 3/100)/ ( APTYMEHT 3+1)*EXP(- APTYMEHT 3/10).

Jlyist 5TOr0, HAXOAACH HA y3JI€ UMIOPTA, 3AIyCTHM MacTtep 00paboTku. BeibepeM B kauecTBe 00pabOTUMKA KAIBKYISTOP.
Ha BTOopom mrare macrtepa B CHHCKE BBIpRXEHHH B NEpBOM cTpoke B rpade «HasBaHue BbIpakeHHs» BMECTO HAJAIUCH
«Bripaxenue» HanumeMm F1(API'YMEHT3). B nmone penaktopa BelpakeHUs (B BepxHel yacTu mMacTepa) HamumeM «SIN
(COL3 * COL3)* LN (COL3+1)*EXP (-COL3/10)».

H aspaH1e BeIpakEHMA ] 4 |SIN (COL3 * COL3)* LN (COL3+1) *EX;I
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Takum 00pa3zom, MBI cO3aH HOBBIM cromber, 3axanu eMy Hazpanue «F1(APTYMEHT3)» u Takke ompeneirin, KaKue
3HaueHHs OyIyT NPUHMAMATH 3alKCH 3TOro moisl. Ha 3TOM co3pgaHHe BBIYHCIAEMOTO 3HAYEHHS OKOHUYEHO, MO3TOMY
MepexoquM Ha CIHEeIyIOIMH IIar MacTtepa, TAe MpeiaraeTtcss BBIOpaTh cHocod oToOpaxeHUs MaHHBIX. CaMbIM
nH(pOpMATUBHBIM B JJAaHHOM Ciydae SBJISETCS AMarpamma, KOTOpyio M cieayeT BolOparhb. Jlamee, BbIOpaB B Mactepe
HACTPOEK JHarpaMMbl B KadecTBe otoOpakaemoro mons «F1(APTYMEHT3)», B xauectBe Tumna rpaduka «JIuaum», B
KadecTBe nofmucei mo ocu X 3HaueHus ot KAPTYMEHT3» MoxxHO yBUIETh IpadUK BEIYUCICHHON ()YHKITHH.
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AprymeHTd

Crnoxnas ¢pynkuust F2(APT'YMEHT3) otnnuaercst Tosibko BuioM ¢yHkimu («10*SIN(COL3 *
COL3/100)/(COL3+1)*EXP(-COL3/10)»).
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1471117 232935 41 47 535965 ?'1 77838995
APnyMeHT3

Oynkuus ot nByX aprymentoB F3(APTYMEHT1; APTYMEHT?)

JlarHas QyHKIMS MHTEpECHA TEM, YTO JJISl €€ MPOCMOTPa B TPEX U3MEPEHUSIX MOXKHO HCIIONB30BaTh BU3yanu3aTop «Kyo».
3anaaum Has3Banue BelpaxkeHus «F3 (APTYMEHTI1; APITYMEHT2)», B mone BBIYHCISEMOIrO BBIPAXKEHHS HaMMIIEM
«COL1*COL1/100 — COL2*COL2/100». Beibepem Busyamusatop «Kyb» m Hactpoum ero tak, uto «API'YMEHTI u
«APTYMEHT2» sBnsimnce 6b1 m3mepenmsimu, F3 (APITYMEHT1; APTYMEHT2) — ¢akrom, a «APTYMEHT3» —
HEHCIIONb3yEMBIM.

Bribpas «APIT'YMEHT 1» n3mepennem B crondnax, a «KAPTYMEHT2» — u3MepernsM B CTpOKax MepeieM K mpoCMOTpy
Kpocc-nnarpammel.  Jlnst Oosiee HaryIsiAHOTO TPOCMOTpPA YCTAHOBMM THI JHMArpaMMmsbl «oOnactu». Temepb MOXXHO
MOCMOTPETh BHIYUCICHHYIO (DYHKIHIO B 0OOBEMHOM BHJIE.
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Brruucnenue orknonenuss APTYMEHT1+1 or APTYMEHT2+1

[Toxaxkem puMep MPUMEHEHHST OJHOW W3 BCTPOSHHBIX (PYHKITHI — BEIYUCICHHE TOJIEBOIO OTKIIOHEHHUS! OJHOTO apTryMeHTa
ot apyroro (RELDEV). Cnucok BceX BCTPOSHHBIX (DYHKIIMI BMECTE C ONMMCAHUEM MOYKHO MOCMOTPETh B MacTepe HakaB
Ha KHOTIKY «DYHKIIHSI.

3anmaB B kadectBe Bhruucisiemoro BeipaxkeHuss RELDEV(COLL + 1; COL2 + 1) MoxHO Ha quarpaMMe yBHIETh JaHHOE
OTKJIOHEHUE.

1471116 2227 3338 4449 5560 6671 77 82 8993 99
AprymeHT3

[Ipumep KycodHO-3a1aHHOH (PYHKITHIL.

[ycte dpynxmms npuanmaet 3HaueHnss SQRT(APIT'YMEHT3/50) (kBagpaTaslif kopeHs) npu 3HaueHussx APTYMEHT3 ot
0 mo 50 m 3mawenmss APTYMEHT3*API'YMEHT3/2500 mpu octanpHbIX. {7 BBYHCICHHA MONOOHOW (YHKIHH
HEOOXOJMMO BOCIOJIB30BaThCsl MMeloleiics B Hamuuuu ¢ynkuumeit [FF(apymenrtl; aprymeHrt2; apryment3), KoTopas
MO3BOJISIET B 3aBHCHMOCTH OT JIOTHYECKOTO 3HA4YEHHUsS! MEPBOTO apryMeHTa IOJYYHTh BTOPOH WIJIM TPETHH apryMeHT.
CornacHo mpuMepy, €cid 3HaueHHe aprymMeHTa Oouibiie Hylsi u MeHblie 50 HeoOXOJMMO IOJYYHTb BBIpOKEHHE
SQRT(API'YMEHT3/50), B mpotBHOM ciyudae — Beipaxkenne APITYMEHT3*API'YMEHT3/250. Takum o6pa3zom, B roJie
MOCTpOeHHs BbIpaxkeHuss HeoOxomumo Hammcath «IFF((COL3 > 0) AND (COL3 < 50); SQRT(COL3/50);
COL3*COL3/2500)». CnexnaB 3To B MacTepe 00paboTku «KaapKysaTop», U BEIOpaB nanee BU3yanusaTop «Jluarpammay, u
TaKkKe BBIOpaB B MacTepe HACTPOMKM JHarpaMMBI IOJI€ CO 3HAUYCHUSAMH KYCOYHO-33/IaHHOH (YHKIINH, MOXKHO ITOCMOTPETh
Ha TpeOyeMBbIii pe3ybTar.
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AprymeHT3

I'pynnupoBka qaHHBIX

CnoxHO JenaTh BBIBOJBI Ha OCHOBE HEOOPaOOTaHHOH NEepBUYHOW MH(OpMAIMH. AHAIUTHKY JUIS TPUHITHS PEIICHHUS
MIOYTH BCeria Hy)XHa cBoAHas mHpopmanus. COBOKYIHBIE JaHHBIE HAMHOTO Ooiiee MHPOPMATHUBHEI, TeM Ooliee, ecii uX
MOJKHO TOJYYHTh B Pa3NUYHBIX paszpe3ax. B Deductor Studio mpemycMoTpeH WHCTPYMEHT, peaH3yIONIHiA cOOp CBOIHON
nHpopmanmu — «pynmnupoBka». I'pynnupoBka Mo3BoJisieT OObEAMHATH 3aMKCH 110 MOJSIM - M3MEPEHHSM M arperupys
JTAaHHBIC B MOJSAX-(paKTaxX I JaTbHEHIIICTO aHAIH3A.

I/ICXO,HHLIC JaHHBIC

JlomycTum, 4TO y aHAJIMTHKA UMEETCsl CTaTUCTHKA 1o OaHkaMm Poccuu 3a onpeneneHubiil mepuoa. OHa HaxoauTces B (aie
«banks. txt». Ilepen HUM CTOWT 3ajaya BBISABICHHS psijia TOPOJOB, B KOTOPBIX MPHOBUIE OAHKOB camasi OOJbINas JUist
HCTIONB30BaHMUs ATHX NAHHBIX B JaimbHeimeM. J[Is 3TOro aHalMTHK JOJDKEH OOpaTWTh BHHMAaHHE Ha CIEAYIOIINE ITOJIS
tabmmnbl 3 daina: «bAHKy, «®UIIMAJIBIY», «TOPO/», «[IPUBbIJIby. T. e. nuapopMaius o Ha3BaHUU OaHKa, TOPOJIE, B
KOTOpPOM OH Haxomutcs ((riamans! 6aHKa MOTYT HaXOAWTHCS B Pa3HBIX FOPOJAX — CIEJOBATENHHO, IT0 OJHOMY U TOMY XK€
0aHKy MOKET OBITh HECKOJILKO 3aIHCceli C TaHHBIMHY IO Pa3HBIM TOpoaM) U IpUOBLIH OaHKa.

HCHO, 4YTO IJid pCUICHUSA IIOCTaBJICHHOM 3aJa4u MCPBbLIM ICJIOM H€06X0,HI/IMO HalTH CYMMapHYy1o HpI/I6LI.HL Bcex OAHKOB B
KaxxJa0oM ropozae. I[J'Iﬂ 9TOI'O0 U HCO6XOHI/IMa TpynmnupoBKa.

Jlyist Havaja ciielyeT MMIOPTUPOBAThH JaHHBIE MO OaHKaM M3 TEeKCTOBOro Qaiina. [IpocMOTpeTs HCXOMHYI0 HH(OPMALHIO
MOXXHO B BHJE Ky0a, TJie TI0 CTpokaM OyIyT Ha3BaHHWsS OAHKOB, a MO CTOJOIaM — ropoja. C MOMOIIbI0 BH3yalln3aTopa
«Ky0» Takke MOKHO MOJIYIHTh TpeOyeMyro nH(OopMaIlio, BEIOpaB B kauecTBe m3mepenus noie «I'OPOJly, a B kauecTBe
¢dakra «[IPUBbLJIby. Ho Ham HeoOXOAWUMO TOJXYYUTHh ITH JNaHHBIC IS IOCIEIYIOIIeH 00pabOTKH, CIIeOBATEILHO,
HEOOXOAMMO ClIeNIaTh AaHATIOTHYHYIO TPYIITUPOBKY.

I'pynnuposka no ropoaam

Haxomsice B y3ne uMmopTa, 3ammycTuM MacTep oOpaboTku. Beibepem B kadecTBe 0OpabOTKHM TPYNIHMPOBKY MaHHBIX. Ha
BTOpOM Iare mactepa ycranoBuM HazHaueHue moss «['OPOJl» kak w3mepenue, a HazHauenue moist «[IPUBbIJIby kak
¢dakr. B kauectBe Qpynkiuu arperamuu y noist «[IPUBbLJIby cienyer ykazats Cymmy.
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Takum o0Opa3om, mocie 00pabOTKH IMOJIY4YMM CyMMapHbIe JaHHBIE 10 NPUOBIIM BceX OAHKOB 1O KaxkJIoMy ropoxay. Mx
MOYHO IIPOCMOTPETb, UCIIOB3Ys Tabauiy. Tenepb aHaIUTHKY MOKHO BBITIOJIHATD CJIETYIOLIUH 3Tar 00paboTKU TaHHBIX.

["opog, | MNpHEkIL |
| M Carwr-MNeTeptiypr 128038

BnagueocTok 17152
: Bunw pa 30144
L E wareprHaypr 125126
n K.aaaHe B8 576
n K.pacHonap 26 991

[IpeoOpa3oBaHue MAaHHBIX K CKOJB3AIMIEMY OKHY

Korgma TpeOyercss mpOrHO3UpOBAThH BPEMEHHOW psill, TeM OoJice, €CIM HAIUIO €ro MEPHOIUYHOCTh (CE30HHOCTh), TO
JYYIIIETO Pe3ylibTaTa MOXHO JOOWUTHCS, YUMTHIBAs 3HAYCHUS (PAKTOPOB HE TOJHKO B JAHHBI MOMEHT BPEMCHH, HO H,
HATpUMEp, 3a AHAJIOTHYHBIA MEPUOJ MPOILIOro roaa. Takyrd BO3MOKHOCTh MOXHO MOJYYHTH MOCIE TpaHChHOopMaIuu
MAHHBIX K CKONB3SIIeMy OKHy. To ecTb, Hampumep, NpH CE30HHOCTH MPOAaX C TmepuomoM 12 wmecsanes, mist
MIPOTHO3MPOBAHMS KOJHMYECTBA MPONAX Ha MECSIl BIEpPEeI MOXHO B KadecTBE BXOIHOTO (pakTopa yKa3aThb HE TOJBKO
3HAaYCHHE KOJMYECTBA MPOJaX 3a MPEIBIAYIINNA MECAIl, HO 1 3a 12 MecAleB Ha3a.

O6paboTKa CO3/aeT HOBBIE CTOJOLBI MTYyTEM CJABUra JAHHBIX MCXOJHOTO CTOJNOLA BHHM3 M BBEpX (IIyOMHA TOTPY>KEHWS,
TOPU30HT IIPOTHO3a).

I/ICXO,HHLIC JaHHBIC

[IpogemMoHCTpHpYEM caM MIPHUHIUN TpaHCPOPMAUHU JaHHBIX, UCIIONB3Ys NaHHBIC U3 Qaiina «Sliding. txt». B mem Bcero 2
noint — «APIYMEHT» - aprymentr (Bpems), «®YHKLMS» — Bpemenunoi#t psa. Vimmoptupyem nanHele u3 (aitia
(He0O0X0MMO yKa3aTh THII HOJICH — BEIIECTBEHHBIH) M IOCTPOUM JHArpaMmy.


https://pandia.ru/text/category/vremennoj_ryad/
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ApryMeHT

[TpeoOpa3oBaHKe CKONB3ANIMNM OKHOM

B macrepe npeobpazoBanus ykaxeM HazHaueHue ctonbua «PYHKIMA» ncnone3yeMbiM, yCTaHOBUM JUIS HETO TIIyOUHY
norpyxeHus 12.

ﬂ AprymEHT Mram cTondua | coLz
Twn gaHHER | BewecTeeHHbIA
HaaHaueH1e |~f Menaneayemoe j
[ nyBLHE NorpyYsKEHMA 12 =

[ opu30HT NpOrHOAMPOB AHIAA IEI vl

[T Ocrapnare HEROAHBIE 3AMHCH

[Tocne Tpanchopmanyy ObLTH MOTydeHB! HOBBIE CTONOIB! — «DYHKIMA - 12y, ... «@YHKLUA - 2», « DYHKIUA - 1»
Ha ocHOBe cTosbna «DYKIIA». Ecnu Ha aprarpaMMe MoCMOTPETh HECKOJIBKO TaKUX CTOJOIIOB, TO BUIHO, YTO JIAHHBIC B
HUX CJBHHYTHI OTHOCUTEIBHO IPYT ApYra.
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ApryMeHT

Hacrpoiika Habopa TaHHBIX

Hactpoiika Habopa JaHHBIX MPUMEHACTCS, KOT/Ia HEOOXOIMMO M3MEHUTHh UM, METKY, pa3Mep, THI, BUJ M Ha3HAUYCHUC
oJIeH TeKyIei TabIHIbl JaHHBIX I OoJiee yI0OHOTO AaTFHEHIIIETO NCTIONB30BaHUS.

3ameuanue: J[aHHbplli 00pabOTYMK aHAJIOTHMYEH LIary mMacrepa HACTPOMKH IOJIeW NPU MMIIOPTE AAHHBIX B IPOrpaMmy,
PacCMOTPEHHOMY BBILIE.



Ucxomnelie naHHBIE

[IponeMoHCTpUpPYEM HCIIOJIB30BAHUE HACTPOUKH MOJICH, UCIOIb3YSl JaHHBIE, [IOJYUYEHHbIE MOC]e KBAaHTOBAHUSA BO3pacTa
KpEINTOPOB Ha MHTEPBAJBI U3 IpuMepa Beimie. [TycTs HE0OX0aMMO M3MEHHTH MeTKy nois «Jlata kpemuroBanus ([ox +
Henenst)» Ha Gonee nH(GOPMATHBHYIO METKY IPH MOATOTOBKE OTYETHOCTH - «[ o1 1 Henens KpenuToBaHus». I1ycTh Takke,
IUIA JaTbHEHIero HCIOJIh30BaHUS HEOOXOOMMO YCTaHOBHUTH pasmep momst «llenp kpemuroBanus» 30 CHMBOJIOB U
HEO0XOIUMO MCIIONIB30BaTh mmoiie «Cpok KpeanTay Kak AUCKPETHOE.

Brinonnenue HacTpoku

B mactepe HacTpoiiku BeinenuM ctosber «Jlata kpeauroBanus (['ox + Hexens)» u ykaxem eMy HOBYIO MeTKy. [1oj00HbIE
JIEACTBUS IO U3BMEHEHHUIO NIPOU3BEAEM U C APYTUMU MOJISIMHU.

2| Wwacrontua |COL4_YWwStr

12 Cyrama kpepuTa

12 CToMocTE KpEOMTS

12 Cpok kpenuTa

DaTa kpeaMTOBaHKMA

ELE [0 W Hegena kpequToBasua
ab |ane kpeguToBaHka

12 KonwuecTeo

ab Boapacr

ab Mon

ab OfpaaoBaH4e

Memxa crontua

|F-:u:|. 1 Hegena kpeguToBaHKHA

| ab Crporoseii j

tov D HCK DETHEIR j
Iﬂ MHpaprauMoHHoe j

Tun patemx

Haanauere

Cdpoc HacTpoek I
ab YacTHan cofcTBEHHOCTE

ab KpapTupa ¥
1] | ©» [ K3umposars pesynsTHRYRLLHE HAG0P 0aHHs!x

[Tocite HACTPOIKM TOJIEH, TOYISHHBIN OTYET, IPEICTABICHHBIN B BHIEC KPOCC-TAOIHUIIBI, OYET BHITISAIETh CICAYIOMINM
obpazom:

er [t
200301 6 ¥ 500,00 202 000,00
12 244 500001 176 500,00 421 000,00
18 48 000,001 243 000,00 297 000,00
24 195 500,00 195 500,00
a0 151 000,00 151 000,00
36 223 000,00 229 000,00
42 58 500,00 5B 500,00
48 58 000,00 58 000,00
Wroro 467 000,001 1125000,00| 1 612000,00
2003402 B 183 500,00 25500,00 203 000,00
12 10300000 373 500,00 482 500,00
Crnusinue

O6paboTuuk "CanusHue" npeaHazHadeH Al 00beJUHEHHS ABYX TaOJIHII IO HECKOJIbKMM OJJMHAKOBBIM oM. O0paboTunk
MPUMEHSCTCS, HapUMep, Ui H00aBiIeHUA B TAaOIMIly ¢ JaHHBIMH O MPOJa)Kax AAHHBIX MO OCTaTKaM 3a T€ K& MEcsIa.
Paznnuator nBe Tabmumel: ucxoxHas W mpucoenuHsemas. K ncxogHoil Tabmmie no0aBISIOTCS HOBBIC MONSA, 3HAYCHHS
KOTOPBIX OepyTcs U3 MprucoeanHseMoi Tabauuel. KonndecTBo cTpok HCXOJHOM TaONUIBI OCTACTCS] HEU3MEHHBIM.



Ucxonnelie naHHBIE

[IpogeMoHCTpHUPYEM UCIIONB30BaHUE CIUSHUI, UCIIONB3Ysl JaHHBIC IO MpoaaxaM U octaTkam (Qaitiel «TradeSales. txty» u
«TradeRest. txt» coorBercTBeHHO). J[00aBMM K JaHHBIM II0 TpOAaXKaM JaHHBIE TO ocTaTkaM. J[Js 3TOro cHavaia
AMITOPTUPYEM JTaHHBIC U3 (aiiia, cofeprKaliero JaHHbIE 10 MPOoJaXkaM, a 3aTeM 3allyCTHM MacTep 00pabOTKH U BBIOEpEM
00paboTunk «CrusHuEY.

BrinonHenue cnsiHus

B macrepe cimsiHus cHavaxa HEOOXOIMMO BBIOPATh MCTOYHMK JaHHBIX ISl CIMSHMA. J[aHHBIC IIard aHaJOTMYHBI IIaram
MacTepa UMIOPTa JAHHBIX. Tak 4TO MMIIOPTHPYEM JaHHBbIE M3 TEKCTOBOro (Qaiina ¢ ocrarkamu «TradeRest. txt». anee
HEOOXOAMMO YCTaHOBHUTH CBSI3b MEXAY Ha0OpaMH JIaHHBIX, & MMEHHO, yKa3aTh COOTBETCTBHE HMMIIOPTHPYEMOIO OIS
HMEIOLIEMYCs TOITI0 (M3MEpEHHe - JUIsl CBSI3U JIBYX TaOJIUI) U yKa3aTh, KAKUE HOBBIE 1OJIS 100aBUTh NPH CIUAHUM ((DaKT C
yKa3aHueM crioco0a arperamum).

M rNopTHpYErDE none Haarauerme ' MonefArperypopars |
ab Oara [Moa + Mecau) 17, Uamepernie Oara Mag + Mecau)
9.0 DcTarok [KonMyecTeo] ":F‘EKT %= Cymma

IMocne yka3zaHus napaMeTpoB MOJEH, Kak MOKA3aHO Ha PUCYHKE BBIIIE, HEOOXOAUMO MePEeiTH Ha CIIEAYIOIIHUH [Iar MacTepa
W 3amyCTUTh Tpolecc cnusiHus. [loiydeHHbIE Pe3yJbTaThl, MPEJCTABICHHBIC B BHJE IHArpaMMbl OYAyT BBITJISLICTH
CIIEIYFOIIM 00pa3oM:
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Kaxk BumHO, IpH IOMOIIIH CIMSHUS YAATOCh 00bETUHUTH 00BEM MPOJIaXK ¢ 00HEMOM OCTaTKOB.

BrisiBiienue ny0iauKkaToB M NPOTUBOPEYHI

BrBaroT cuTyamum, Koraga mpoOjeMa HEOYMIICHHBIX JaHHBIX HE IMO3BOJSIET MOCTPOUTH XOPOIIYI0 MOJETb
NPOTHO3UPOBaHUs BooOmie. Takoe NPOUCXOAMT, eciii B HaOOpe IaHHBIX Ui TPOTHO3a COJEpXKaTCs CTPOKH C
OJIMHAKOBBIMH BXOJHBIMU ()aKTOpaMHU, HO pPa3HBIMU BBIXOJHBIMHU. B Takoil CHTyalluu HEMOHITHO, KAKOE PE3yIbTHPYIOIICE
3Ha4YCHHE BEPHOE — HAIMIIO POTHBOpedre. Ecny mpoTHBOpednBhIe MCTIONB30BaTh IS IIOCTPOCHUS MOJICNN MPOTHO3a, TO
MOJIeNb OKaXKeTCsl HealekBaTHOH. I103ToMy NpOTHBOpEYMBBEIE NaHHBIC, Halle BCETO, JIydIle BOOOIIE HCKIIOYHUTH W3
HCXOIHOW BBIOOPKH. Takke B JAHHBIX MOTYT BCTPEYATHCS 3AIHCH C OAWMHAKOBHIMH BXOJHBIMH (PaKTOpaMH U OJUHAKOBBIMH
BBIXOJHBIMH, T. €. AyOnukarel. TakuM oOpa3oMm, [IaHHBIE HECYT W30BITOYHOCTh. lIpHCyTCTBHE IyOIMKAaTOB B
aHATM3UPYEMBIX JTaHHBIX MOYKHO pacCMaTPHUBaTh KaK CIOCOO IOBBIMICHUS «3HAYHMOCTHY AYyONHpyomeics nHPpOopMaIum.
Wnornma oHu make HEOOXOIMMBI, HAIIPUMED, €CIIH IPH IIOCTPOCHUH MOJENIH HYXXHO 0CO00 BBIAEIUTH HEKOTOpPHIE HAOOPHI
3HaueHud. Ho Bce paBHO, BKIIIOUEHHME B BBIOOPKY AyOnmpyromed uHGOpPMALMK JIODKHO IMPOMCXOMUTH OCO3HAHHO: B
OOJIBIIIMHCTBE CIyYaeB AYOJMKATHI B TAHHBIX SBJSIFOTCS CJICJCTBUEM OIIMOOK MPH MOATOTOBKE JaHHBIX.



Tak wnu wHa4Ye, BOZHUKAET 3ajada BBIABJICHUs NyOnukaToB W mpoTuBopeumit. B Deductor Studio mns aBTOMaTm3ammu
3TOTO0 MPOILIECcca €CTh COOTBETCTBYIOLIMN HHCTPYMEHT — 00paboTKa «/IyOauKaTsl U IPOTUBOPESUHS.

CyTh 00pabOTKH COCTOUT B TOM, YTO OMNPEAEIAIOTCS BXOIHBIC ((PaKTOPBI) M BBIXOAHBIC (PE3YJIBTATHI) MOJSA. AJNTOPUTM
UIIET BO BCEM HA0OpE 3aIUCH, [T KOTOPBIX OJJUHAKOBBIM BXOHBIM IOJISIM COOTBETCTBYIOT OJTUHAKOBBIC (JIyOJIMKATHI) WIH
pasuble (IpOTUBOpeYHMs) BBIXOAHBIC NONsS. Ha ocHOBaHMHM 3TOW WHGOpPMAIMKA CO3MAIOTCS JBa JOTOJHUTEIBHBIX
nmormdeckux mnons — «Jyomukaty u  «[IpoTuBOpeure», NPUHUMAIONINE 3HAYCHUS «IIpaBAa» WIH <«JI0XKbY. B
JIOTIOJTHUTENbHBIC 4ncIoBbie Tons «['pymma nybnukaroBy» u «['pymia MpOTHBOPEYUiD» 3aMUCHIBAIOTCS HOMEP TPYIIIBI
JyOJIMKATOB W TPYIIIBI IPOTUBOPEYHI, B KOTOPBIC MOMAacT JaHHAs 3amuch. ECIIM 3amuch HE SBISCTCS AYOJTUKATOM HITH
MPOTHBOPEYHEM, TO COOTBETCTBYIOIIEE MOJIEC OYAET MYCTHIM.

Ucxongnelie naHHbBIE

PaccMoTpuM MexaHU3M BBISBICHHS JyOJMKAaTOB M NMPOTUBOPEUYMI Ha mpuMepe AaHHbBIX ¢aitna «MultTable. txt». B Hem
HaxXOJUTCS Ta0JMIla YMHOXECHHs JIBYX IIEJBIX apryMeHTOB B amanazoHe oT 1 mgo 10. Tabmuma uMmeeT 4eThIpe IMOJIS:
«APTYMEHT 1», «<APTYMEHT2» — aprymenTtsi, «[IPOU3BEJAEHUEY, «[TPOU3BEJEHUE C ITPOTHUBOPEUMAMN
— NIPOM3BEJCHUE apTyMEHTOB, CoJepiKallee NpOoTUBOpeurs. [laHHbIe MOArOTOBJIECHBI CIEIYIOINM 00pa3oM: CHavyajIa HIeT
100 ctpok Tabnuusl ymHOkeHus (ot 1*1 mo 10*10), mpuyem B none «[IPOU3BEJEHUE C [TPOTUBOPEUMSMU» B
HEKOTOPBIX CTPOKaX COJIEpIKAaTCsi HEBEPHBIH pe3yabTaT yMHOKeHHUs (Hanpumep, «KAPTYMEHT1» = 1, cKAPTYMEHT2»=5,
«[MTPOU3BEJAEHUE» = 5, «[IPOU3BEJAEHUE C ITPOTUBOPEUMSMUN» = 10). Cnenyroumue 50 cTtpok IyOonupyror
nepeeie 50, mpudyem 3HaueHus nons «[IPOM3BEJEHUE C TTPOTHUBOPEUMAMM» coxepxaT BEpHBIH pe3yibTatr
yMHOXeHUs. Takum 0o0pa3oM, JaHHBIE COJEP)KaT PsJ CTPOK C OJMHAKOBBIMHU BXOJHBIMHM 3HAYCHUSIMHM, HO Pa3HBIMU
BBIXOAHBIMH WM CTPOKH C OJMHAKOBBIMU BXOJHBIMH M BBIXOAHBIMH 3HAa4EHHSMHU. 1. €. NMPUCYTCTBYIOT NyONMKaThl U
npotuBopeunsi. OctaeTcsi TOIBKO OOHAPYKHUTD UX.

VmnopTrpyeM IaHHBIE U3 TEKCTOBOTO (haiiia i TOCMOTPUM WX B BHZE TaOJHIIbL.

ApryraeHT ].-’-".prgMEHTE [ﬂpmsﬂmﬁ-m | [ poM3BEIEHHE © MPOTHEOPEYHANH !
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IMounck 1y6nMKaToB U MPOTHBOPEUMIA

JIost BBISIBIIEHUST yOJIMKATOB U IPOTUBOPEUHIA 3aIIycTUM MacTep 00paboTku. B HeM BbIOepeM TuI 00paboTku «J{yOmnKaThl
U TIPOTUBOPCUHSY.

Ha BTOpOM mrare macrepa HEOOXOIUMO HACTPOUTHh HA3HAYCHUE MMOJCH. B MaHHOM ciiydae BXOJHBIMH TOJISIMU SIBJISIFOTCS
«APTYMEHT 1» u «KAPTYMEHT2», a BeixoaubiM « [ IPOM3BEJAEHUE C [TPOTUBOPEUYMSIMU .

[>'|.5.DFHMEHT'| WA cTondua ]I:I:IL*'T
[>'|.5.DFHMEHT2
fETka ETan6ua ]I'IETI'A:E-E:.E'-:-'E* C MPOTHEOREYHANA
B MNpouaeeneHmHe
’ B ELSHHE C NDOTHBCDE /AN SRR I'IE e ne :..‘
kg aaHHRE ]— HenpepbiBHbIi ﬂ

HaznaveHwe I'b Bomognoe j



Ha cnenyromem mare HeoOXoAMMO 3amyCTHTH mporecc oOpaborku. Ilocie 3aBepineHHs BBISBICHUS IyONHUKATOB H
HPOTHBOPEYHI IPOCMOTPHM PE3yJIbTaT B BUJIE TAOJIHIIBL.

APFHMEHT'“APFHMEHI'EI MNpovaesgeHHE I Hpmuanpauual .D._Hﬁnuma'r' Mpynna NpoTHEOpEYMHE I Mpynna nﬂﬁnummnal

< 1 1 1 Falze True 1

i 1 2 2 Falzs Trus 2

|| 1 3 3|Falze True 3

| 1 4 4 |Falze True 4
| | 1 5 5 True Falze 1

1 5 E Falze True 5

il 1 7 7 False True B

[ ] 1 ] 8 False True 7

[ 1 3 9 Falze True 5]
1 10 10 True Falze 2

[ | z 1 2 Falze True 5

B deThlpex HOBBIX CTOJOLAX KAk pa3 W HAXOAUTCS HUHTEpECyrolas Hac WH(QOpPMAIUS: KaKUe 3aluCH SBISFOTCS
IyOJMKaTaMH, KaKue — MPOTHBOPCUUSIMH, K KAKOW rPpymIe AyOJIUKATOB U MPOTHBOPEUYUIA OTHOCATCS. AHATUTHK MOXKET
TaKXke OTQUIFTPOBATh TaHHBIC B TAOHIIE [UIS IPOCMOTPA TOJIBLKO AYOJIMKATOB WIIM TOJBKO MpOTUBOpeunid. [lokaxem, Kak
9TO MOXHO cJaenaTh. HakaB Ha KHONKY (UIBTpAalMK TaONHUIBI, IMOSBUTCS MAcTep HACTPOCK VYCIIOBHH (HIbTPa
(aHanorn4HEIA 00pabOTINKY «DUITBTPAIULY, PACCMOTPEHHOTO paHee).
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I[J'IH IpoCcMOTpa TOJIbKO Ily6J'II/IKaTOB H€06XOHI/IMO 3a4aThb yCJIOBUEC ((I[y6J'H/IKaT HUCTHUHA

Ilocie BBOJa yCJIOBUA HCO6XOHI/IMO HaXXaTb Ha KHOIIKY «OK» u B Ta6J'II/III€ 6yﬂyT TOJIBKO ,Hy6J'II/IKaTI)I.



.-’-'-.pryMEHT'I].-’-'-.prgMEI-rrEI [NpouaeeneHE | fl pmmnpe-uel ﬂgﬁwaﬂ [punna mpoTHeopeYHi | [pynna .El.';lﬁnHKaTl:lEli
1 1 Falke True 1
2 2 Fake True 2
K| 3 Fake True 3
4 4 Falke True 4
B 6| False True 4]

AHaJ0ru4HO OT(i)I/IJ'II)preM TOJIBKO IMPOTUBOPCUUA.

ApryrdeHT] .&prgmen—trZIﬂmﬂenEHmelI'Ipmuanpeuue! ﬂ.gﬁnHKaT] [ punna npoTHBOpewH |Fpgnna OYENAE TR

LT 5| True Falze 1
10 10 True Falze 2
5 5| True Falze 1
10 10 True Falze 2

[Tpumeps! aHanmM3a JaHHBIX

OcHoBHOe HampaBieHue nporpammbl Deductor Studo — anamu3, mporHo3upoBaHue, KIACCUPUKANNSA W KIaCTepU3aIIUsS
naHHbIX. [Ipenplayiiue mpuMepbl B OCHOBHOM KacajdWCh TOJBKO MOATOTOBKM JAHHBIX JJISI TOCIEAYIONICTO aHAJIn3a.
[IporpaMma TpPEAOCTABISCT CICAYIOIIME MEXAHHM3MBI aHANIW3a: HEWPOHHBIC CETH, JIMHEHHBIA PerpecCHOHHBIN aHAIN3,
MIOCTPOCHHKE ICPCBBEB  PCUICHUIN, CaMOOpraHu3ymwImuecss Kaptbl KOXOHEHa, MPOTHO3UPOBAHUE BPEMECHHOTO psfa,
0oOHapyXeHUE TyOJIMKATOB U MPOTUBOPCUUH.

PaCCMOTpI/IM TMPpUHIATL pa60T},1 KaXXA0Tro U3 3TUX MEXAHU3MOB Ha MOCJICAYIOIUX IIpUMEpax.

[Iporao3upoBanre yMHOXEHHUS C IOMOIIbI0 HEUPOHHBIX CETEH

Heiipocetn — MexaHW3M, KOTOPBIH HUCIONB3YIOT Ui MPOTHO3MPOBAaHHWS W pemicHus 3anad kiaccupukamuu. OHH
MIPUMEHSIOTCS B OCHOBHOM TaM, I'Ie CYIIECTBYET HETMHEWHBIE 3aBUCIMOCTH PE3YJIbTaTa OT BXOJIHBIX (PaKTOPOB.

I/ICXO,HHLIC JaHHBIC

PaccMOTpHM IPOTHO3MPOBAHME C ITOMOLIBI0 HEHPOHHBIX CETed Ha IpHMeEpe NPOTHO3MPOBAHUS Pe3yNbTaTa YMHOXKEHHS
JBYX 4Hcel — aiin «multi. txt»

B Hem comepxkurcs Tabmuma co ciuenyrommmu noismu:  «APTYMEHT1», «API'YMEHT2» - wMHOXuTEH,
«TPOU3BEJIEHUE» — ux nmpousBeieHue.

HmnopTrupoBaB gaHHBIE U3 (aiiia, MOKHO IOCMOTPETh Pe3yNIbTaT YMHOKEHHS, UCTIONb3YS TaOJIHNITy.

ApryreHT] |Apr-:|-ﬂ-rr2 | [NpovaeeneHKe I
L 1 0 0
[ 0 1 0
] 3 0 0
|| 0 3 0
| 5 0 0

HpOl"HO?)I/IpOBaHI/IC pe3yIbTaTa YMHOXCHUSA


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

[TycTe HEOOXOIUMO MOCTPOUTH MOJCIH MPOTHO3a YMHOXEHUS, MMOJaBasi Ha BXOJ KOTOPOH JBa MHOXHTENS MMOJIy4aTh Ha
BBIXOZIe MX mpousBeneHue. st 3TOro HEOOXOAMMO, HAXOMACh HA y3Jie MMIIOPTa, OTKPHITh Mactep 0OpaboTku. B Hem
BHIOpaTh B KadecTBe 0OpaOOTKH HEHPOHHYIO CeTh W MEPEHTH K CleAyloleMy mary Mmacrepa. Ha Bropom mare macrepa
HEOOXOIWMO YCTaHOBUTH HasHaueHne mone «API'YMEHT1» u «API'YMEHT2» kak BXonmHble, a TIOJE
«ITPOU3BEJEHHME» — kak BbIXOHOE.

MﬁprgMEHﬂ Wraa cTondua | CaLt
%.&prgmemE Tun gaHHBbR | L enbii
MNpovaeeneHHe
HaaHa4yeHHe |'.‘| BHD.IJ.HI:IE j
Bua aaHHb | HenpepieHi
CrarucTura
MidHM Y | 0
M &k crarayr | 10
Cpearee | 5,265625
. CTaHaapTHoE oTKA. | 3,21248532049517
HEICTI:IDHKEI HOPRAAH3AaLl M. ..

Ha crnepyromem 1mare npejiaraetcsi HACTPOUTh pa30KreHHe KCXOIHOTO MHOXECTBA JaHHbBIX Ha 00y4arolee TeCTOBOE U
BaJMIAIMOHHOE. 3/1eCh HEOOXOIMMO TOJBKO YKa3aTh CIIOco0 pa3OneHHs HCXOMHOTO MHOXKECTBA JaHHBIX «CIydaitHO».

Crnocof pasgensHWA MCXMIHOrD MHOKECTRS DaHHEH ]Em_rm-m LI
MHomecTED i L | MopRook CORTHROBKM
L | Brpouswrax | Borpokax | - :
[] Ddyamowes 95,00 | 61 Mo poapacTaHuc
[+] Tecromoe B.00 3  [lo po3pacTaHuo
[] B anugaumoHHoe 0.00 0 [loBo3pacTaHuo
MTOro: 100,00 | B4

Ha CJICAYIOLICM HIare HCOGXOHI/IMO YKa3aTb KOJHUYCCTBO HeﬁpOHOB B CKPBITOM CJIOC — l, OCTaAJIBHOC MOXXHO OCTaBHUThH I10
YMOJTYaHUIO.
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Crnenyromuii mar npeajaracT BEIOPaTh aTOPUTM O0YICHHUS M €r0 TapaMeTphl. 3/1eCh TOKe HIYETO MEHATh HE HY)KHO.



OdyqeHue B pEmtive "omanabiy',
K.opperuMA BECOR NROMIBOAMTCA NOCAS
MPEAEABAEHMA BCEX MPMMEDOR 0OUNARWETD
FMHOHECTBEA, H'—IHTI:.IEEIE’TCH TOMEED AHIE
FPagMeEHTd NO KGOy BECY.

— ANCOpMTE r— lNapameTpr
" Back - Propagation War crycka I'15
OfyyeHie B pesite "oHnaiH. Koppesuus B cnyyse HAMEHEHHA 3HAKE rpanHEHTHORM
S T B L S S Sl s COCTEBARI0WEN OWMEKK 4,1A A3HHOMD BeCa
KEWAOrD NPUMepa obyualowero MHOXECTBA. || aagaer peMuMHY CABAYIOWIEH KOPPEKLA
Beca,
¥ Aesilent Propagation (RPROF)

I'I,E

B CYYSE COXPAHEHWA 3HAKA MPaaHEHTHOM
COCTAENROWER DWWEKM 419 AaHHOMD BECA
AANSET BEMNHYMHY CNEOYDWLEN KOPPEK LMK
BECA.

lar nogeema

Crnenyrommuii mar npeajaraeT HACTPOUTH YCIIOBHUSI OCTAHOBKH 0OydeHHS. YKaKeM, UTO CIIEAyeT CUUTATh IPUMED

pacrno3HaHHbBIM, eciii omroOka Menbie 0.005, 1 Takke yKakeM yCIIOBHE OCTAHOBKH O0YUYEHUS TPU JOCTHIKCHHH STIOXHU
10000.

CyMTaTE NpMMER PACN0SHAHHEIM, BCAW DWMOKA MEHbLLE IELUE

¥ Mo pocTuseHuo 3nosm I'I Qaoo

— Dfyyamowee MHOMECTED
[T CpeaHas owMEKa mMeHswe |

7 MakcumansHan ownbka MeHswe |

[T PacnosHado npumepos (%) |l]

— TECTOBOE MHOKECTEO
[T CpeaHas owweka mMeHbLUE I

[T MakcurmansHanA owutka MeHbLLE I

=

[ Pacnoanado npuiepos (%) IEI

CJ'IG,HyIOHII/Iﬁ mar MacTepa npeajaaracT 3aiyCTuThb rnmpouecc 06yquI/Iﬂ n Ha6J'IIOIIaTI> B rIpoLecce O6yquI/I$I BCJIMYMHY
OHII/I6KI/I, a TAKXKC IMPOLUCHT PACIIO3HAHHBIX IMTPUMEPOB. HapaMeTp «YacToTa OOHOBJICHUS» OTBEYAET 3a TO, 4€PE3 KAKOC
KOJIMYCCTBO 3110X 06y‘I€HI/IH BBIBOJUTCS JaHHas I/IH(l)OpMaIII/Iﬂ.
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[Tocne oOyueHms ceTH, B Ka4eCTBE BH3yaIn3aTopoB BeioepeM uarpammy, luarpammy paccesaus, I'pad neitpoceru, Yro-
eCIIH.

B ¥ Data Mining

[ Mpad HefipoceTw
W Yro-scau AHAMKD NOCTPOSHHOE MOLEM MO NPMHLMITY YTO-SCM

[T Ofysamowmii Hadop  Dfyyaolwes, TECTOBOE H BANMIAUMIHHOS MHOMESTES
¥ [Ouarpareds pacce.. OroSpamasT AMArPaMMY OTKACHEHKS MDOrHESHMDYSHETK SHIYEHMA ..,
=¥ TafauyHee gaHHme

[T Tafmua OrofpamasT AaHHBIE B BKGE TaSAMULE!
[T Crarucruka OTofipamasT CTATHOTHYECKME 0aHHEIE BeISoDIM
¥ Duarparieia ChrofpamasT GaHHEIE B BHAE GMarpai
[T TucTorpareaa Orofipa#aeT NAHHEIE B BU0E MHCTOrDEks
B OLAP anames
[ ks MHororepHOE OTOSpAKEHKME [KpOCC-TA0MALE M KPOCT-IMarpardrdal

PCByHBTaTBI HarjiIAHO BUAHBI HA JUarpaMmMe pacCesaHus, KOTOpas IMOKa3bIBA€T PACCEIHNUE ITPOTHO3UPYEMBIX JaHHBIX
OTHOCHTCJIBHO 3TaJIOHHBIX.
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Taxoke MO’KHO CPaBHHUTB 3TaJIOHHBIE JaHHBIE C IIPOrHO3MPYEMBIMH, BEIOpAB HA OOBIYHOM AMarpaMme Ba Mo —
«TPOU3BEJJIEHUE» u «[TPOU3BEAEHUE OUT».

AprymeHT1

Busyanmzatop «4To-ecimy MO3BOINUT MPOBECTH SKCIIEPUMEHT, BBeAs Mr00bie 3HaueHust MHOxuTeneit APTYMEHT1 u
API'YMEHT?2 u paccuuTaB pe3yabTaT UX IPOU3BEICHHUS.
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Bun mocTpoeHHO# ceTn MOKHO ITOCMOTPETh, BRIOpaB Buzyanuzatop “T'pad HeliponHoit cetn”.

ApryragHT]

BriBoasl

JlaHHbIi ipuMep MoKas3ai, Kak MOHO MOCTPOUTh MOJIENb MPOTHO3a, UCTIONB3Ys HEUPOHHYIO ceTh. [Ipumep mokasas, 4To
JUIL TIOCTPOCHUST HET HEOOXOAMMOCTH B CTPOTOW MATEMATHUYECKOW CHEenU(UKAIMH MOJCIH, YTO OCOOCHHO ILIEHHO MpH
aHaln3e I0X0 (OPMATU3yEMBIX MPOLECCOB. A OONBIIMHCTBO OM3HEC 3a7a4 II0Xo (Gopmanu3yercs. DTO O3HAYAET, YTO
HAJIMYHME JOCTATOYHO PA3BHUTHIX M YIOOHBIX HMHCTPYMCHTAIBHBIX TMPOTPAMMHBIX CPEICTB IO3BOJISICT AHATUTHKY MPH
[IOCTPOCHUU MOJIETTU MPOTHO3UPYEMOTO Mpoliecca PYKOBOACTBOBATHCA TAKUMU MOHATUSMHU, KaK ONBIT U UHTYULUSL.

Hacrpoiiku MacTepa mo3BoJIsSIIOT YBHJIETh IMUPOKHe Bo3MokHOCcTH Deductor Studio kacateabHO CTPYKTYPHI CETH, CITIOCOO0OB
o0ydeHus: U T. J. AHAJIUTUKY [OPEIOCTABISAETCS MIMPOKHE BO3MOXKHOCTH MO HACTPONKE HOPMAJM3al[Hi CTOJIOLOB,
pa30ueHust JaHHbIX Ha 00y4aroliee 1 TECTOBOE MHOXKECTBO, ONPEICICHUS CTPYKTYPBI CETH, KOJIMUECTBA CJIOEB U HEHPOHOB
B K&XJIOM cJioe, BbIOOpe (HYHKIUH aKTHBALMK U €€ ITapaMeTpOB, BIOOPE PA3IMUYHBIX aIrOPUTMOB OOYUYEHUsI U HACTPOUKU
uX mapamerpoB. Bce 3TO mMo3BONSET MOCTPOUTH MOJIEh ONMUCHIBAIOUIYIO MPAKTHYECKU JIOObIE 3aKOHOMEPHOCTH. Taroke
OBUTO TIOKa3aHO, KaK MOXXHO CIPOTHO3HPOBATH PE3YJbTAT, BBEAS JIOOBIC 3HAYCHUS BXOJHBIX (DAaKTOPOB, HCHOIB3YS
Bu3yanu3atop «Uro-ecnm». [IOHATHO, YTO ITAIl MOCTPOCHUS MOJICIIA CTOMT Ha 3aBEPIIAIONINX MMO3UIMAX aHAN3a TAHHBIX
"

nepesi TeM, Kak ero MpoBeCTH, HEOOXOIUMO JOJKHBEIM 00pa3oM HOJATrOTOBUTH AaHHBIC, YTO TO3BOJISCT CACNIATH LIMPOKHIA
Habop mHCcTpyMeHTOB Deductor Studio. KavecTBO MOATOTOBKU JaHHBIX IS MOJCIH, & TAKXKE Ka4yeCTBO CaMOW MOJCIH
aHAIUTHK MOXET OICHUTh Pa3HBIMHU CIIOCOOaMU: MOCMOTPETh JUATPAMMY PACCESHHS, IIPOBECTU PsJI IKCIICPUMEHTOB MPH
oMo «4YTo-eciny, MOCTPOUTh TUCTOIPAMMY PACTIPEIESIICHHUS OIUOKU U T. I1.

JlaGopaTopHas padora 2 Kitactepusanus ¢ noMomsbio caMmoopranusymwineiics kaprol Koxonena

Camoopranmsyromascss kapta KoxoHeHa sBiseTcs pPa3sHOBUAHOCTBIO HEHpoHHOH cetn. OHa mpuMeEHSETCs, KOorzaa
HEOOXOAMMO pEIUUTh 33/a4y KiacTepu3aluH, T. €. PaclpeleliTh JaHHBIE 110 HECKOJBKHM Kiactepam. AJrOpUTM
oIpeessieT PacIoJIOKECHUE KJIACTEPOB B MHOTOMEPHOM NPOCTpaHcTBe (hakTopoB. McxonHble TaHHBIE OYyIyT OTHOCUTHCS K
KaKoOMY-JIH0O0 KJ1acTepy B 3aBHCUMOCTH OT PACCTOSIHUS 10 Hero. MHOrOMEpHOE NPOCTPAHCTBO TPYHO JUIS IIPEACTABICHUS
B rpaduyeckoM Brje. MexaHu3M ke ocTpoeHust kKapThl KoxoHeHa 1mo3BoisieT 0ToOpa3uTh MHOTOMEPHOE IIPOCTPAHCTBO B
JBYMEPHOM, KOTOpOe Oosiee yo0HO M /ISl BU3yaln3alliy ¥ ISl HHTEPIIPETaluy PE3yJIbTaTOB aHAJHTHKOM.

Taxxe Cc MOMOIIBIO MOCTPOCHHOW KapThl KOXOHEHa MOXKHO pelIdTh W 3aJady NpOrHO3WpoBaHusA. B 3rom ciyuae
pe3yibpTHpylomee moje (To, KOTOpoe HEoOXOIMMO CHpPOTHO3HPOBATH) B IOCTPOSHHH KapThl HE ydacTtByeT. Ilocie
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KJIACTEePHU3aldN HCIONB3YS AuarpamMmy «UTo-ecim» MOKHO TIPOBECTH SKCIIEPHUMEHT. AJNTOPUTM OIpEnesieT TOUYKY
MIPOCTPAHCTBA, TAE PACIOIOKEHBI BBEICHHBIE IS IPOTHO3a JaHHBIC, 3aTEM OIIPENIeNsIeT, K KAKOMY KJIacTepy IPHUHAICKUT
MaHHAs TOYKA W TIOACYHUTHIBACT CpPEAHEE IO Pe3yAbTHPYIONIEMY IIONIF0 BCEX TOYEK JITOTO KiacTepa, 4ro W Oynmer
pe3yapTaTOM TPOTHO3a (I JUCKPETHBIX JaHHBIX pE3yJNbTaTOM IIPOTHO3a SBJISETCS 3HAUYCHHE, OOJBINE BCETO
BCTpeYarolIeecs B pe3yNbTUPYIOIIEM II0JIe BCEX sSUeeK KIacTepa).

I/ICXO,HHLIC JaHHBIC

PaccMoTprM MeXaHHM3M KIIACTEPH3AIMK IIyTEeM ITOCTPOSHUS CaMOOPTaHW3YIOMIEWCS KapThl, OCHOBBIBASICH HAa THUITHIHBIX
XapaKTePUCTHKAX IBETKOB. McxomHas Tabmuna Haxomutcs B (aiie «lris. txt»y. OHA CONEPKUT CICAYIOIIKE MapaMeTPhI
usetoB: «JJIMHA YAIIEJIMCTUKA», «IIMPUHA YAIIEJIIMCTUKAY», «IJIMHA JIEIIECTKA», «ILIMPUHA
JIETIECTKA», «kKJIACC IIBETKA». 3ama4a cOCTOUT B TOM, YTOOBI ONPEACTUTE 110 Pa3IMYHBIM apaMeTpaM I[BETKa ero
knacc. Ilpennonaraercsi, 4To IBETHl OJHOTO Kjacca MUMEIOT CXOXKHE MapaMeTpbl, MO3TOMY OHU JOJDKHBI HaXOAMTHCS B
OJTHOM KJIacTepe.

Knacrepuzanus upucon

Jna Hadana HeoOXOAMMO MMIIOPTHPOBATH JaHHBIE U3 Qaitna. [locme 3Toro 3amycTum, Mactep 00pabOTKH U BBIOEpEM W3
criicka meton obpabotkm «Kapra Koxonena». Ha BTopoM Immare mMacrepa HAaCTpOWM Ha3HAYCHHS CTOJOIOB. YKaKeM
cronbuy «KJJACC LIBETKA» nazHaueHue «BbIXoaHO», a OCTanbHBIM — «BxomHol». T. ¢. Ha OCHOBE JaHHBIX O I[BETKE
OyZieM OTHOCHTH €TI0 K TOMY WJIM HHOMY KJIaccy.

".1 TilHa Y3LIENHCTIHE S
".1 L pHE YaLWENMCTIES
DuHa nenectra
llMpKHa nenecTra
.f> kK.nacc useTka

Ha TPETBEM IIare mMacrepa HCO6XOZII/IMO HaCTPOUTH crioco6 pa3aciaCHusaA UCXOJTHOIr0 MHOXKECTBA MTaHHBIX HAa TECTOBOC U
o6yqa101uee, a TaK¥XXC KOJIMYCCTBO MMPUMCEPOB B TOM U APYT'OM MHOKCCTBE. YKa)KeM, YTO JaHHBIC 000X MHOXECTB 6€pyTCH
CJ'Iy‘-IafIHLIM o6pa30M, 3aaAuM pasMep TECTOBOT'O MHOXKCCTBA PaBHBIM ACCATU IMpUMEPAM, IMYTEM HU3MCHCHUS 3HAUCHUSA
CTOJ'I6IIE[ «Pa3Mep B CTpOKax» CTPOKHU «TecToBOE MHOXKECTBOY.

Crnenyromuii mar npeyiaraeT HaCTPOUTh HapaMeTpsl KapThl (KOJMUYECTBO sHeek Mo X U 1mo Y, uX (opMy) H mapaMeTpsl
oOyueHus (crmoco® HadaldbHOM WHHNWANH3ALWHU, THI (YHKIHH COCEICTBA, IEPEMENINBATH JIH CTPOKH OO0YYaroImero
MHOXKECTBa M KOJHMYECTBO 30X, Yepe3 KOTOpble HEOOXOAMMO MepeMellnBaHue). 3HAUYCHHS [0 yMOJYAHHIO BIIOJHE
MOJXOJISIT.

— [NapaMeTpel EapThl — Bun kapThl
FPaztaep o oo 16 -
Pasrep no ocu 't 12 -
Kon-eo Aqesk [ 192
Fopria AYeEk, IUJE:I:“TH':]FI:I.I'IbeIE-' j

Ha nsaroMm mare MacTepa HCO6XO,HI/IMO HACTPOUTH MapaMETPbl OCTAHOBKU 06y‘I€HI/I$[. OcTaBuM napaMeTphl [0 YMOJIYaHUIO.



CyMTaTh NPMMER PACAOSHAHHEIM, BCAM OWHEKA MEHBLIE IU,UE

¥ Mo gocTseme snok9 I'I 30 ﬁ
— OAyyauee MHOKECTED
[T CpegHas owwdGka meHbLe |

™ MakcumansHan ownika MeHsLwe |

]

[~ PacnozHado npurepos (%) |l]

— TecToBoe MHOKECTED
[~ CpeaoHss owuWEka MEHBLIE I

[T MakcurmansHana owubka MeHsbLLE I

[T PacnosHado npueiepos (3] IEI j

Ha mectom mare HacTpauBaroOTCs OCTAIBHBIE TApaMETPBI O0yUSHHS — CIOCO0 HAYaIbHOW MHUITHATN3AINH, THIT (yHKIIHN
COCeICTBA M TaKXKe MapaMeTphl KJIACTEPHU3alNN — aBTOMATHYIECKOE OMPECIICHUE YHCIa KJIaCTEPOB C COOTBETCTBYIOIIUM
YPOBHEM 3HAYMMOCTH JINOO (PUKCHPOBAHHOE KOJMIECTBO KIACTEPOB MPEIOCTABIIETCS BO3SMOKHOCTD HACTPOUTH
UHTEepBaIbl 00yueHust. KaxIpii MHTEpBAI 3a1a€TCs KOJIMYSCTBOM AI0X, PATUYCOM O0YUYCHHS U CKOPOCTBHIO OOYUCHHUSL.
YkaxeM (GUKCUPOBAHHOE KOJIMYCCTBO KIACTEPOB, PABHOE TPEM.

Cnocof Ha4aeHOM MHHLHaMESS0MHd KapTh5 Wa coficTeeHHEI BEKTOPOE __V__j

v EonudecTeo 3nox. Y4epes KoTopoe HeoGxamiE-s0 NEPEMEIMBATE CTROKM 20 &
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r BT OMATUYECK H ORPDEREMHMTE KONHYECTBD KNaCTEDDR

HposeHs SHaUMMOCTI, & 1 b E L CHDOBEHHOE KON-B0 KNaCTEpOB I3 v;

Ha cenpMoM 1iare npejsiaraeTcs 3alyCTUTh caM polece o0ydeHus. Bo Bpemst 00y4eHHst MOXKHO MOCMOTPETh KOJIMYECTBO
pacIio3HaHHBIX [IPUMEPOB M TEKYIIHUE 3HAUSHHsI OUIMOOK. 3/1eCh HEOOX0IMMO HAXKAaTh HA KHOIIKY MYCK M J0XKIAThCS
3aBepIIeHws mpoiecca 00padboTKy.
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IMocne 3TOro HEOOXOMMO B CIIMCKE BU3yan3aTOPOB BEIOpaTh NosiBUBIIYIOCS Tenepb «Kapty Koxonena» aist mpocMotpa
pe3yabTaTOB KJIACTEPHU3alMH, a TaKXkKe BuzyanusaTop «UTo-ecam» 171 IPOrHO3UPOBAHUS KIacca LIBETKA.

[T Yroecou AHANWA NOCTPOEHHON MOAENW MO APMHLKMAY YTO-ECAM

[T Ofyuaowmia Hatop  Déyvaowes, TECTOBOE M BANMAAUHOHHOE MHOXECTES

[T Tafnwua conpaseH.., PeaynsTaTel NOCTROEHMA MOAENKM B BHAE TAGNWLEl CONPAKEHHOCTH
# [ TatnuyHele 0aHHEIE
[ OLAPR aHanuz
[T Mpouee

Jlanee, B MacTepe HACTPOMKH 0TOOpakeHHs KapThl KoxoHEeHa HEOOXOAMMO yKa3aTh, 9TOOBI 0TOOpaKaITNCh BCE OIS,
TaK)Ke CICeIyeT YCTAHOBHUTH KOJIMYECTBO KIIACTEPOB PABHBIM TPEM M MOCTABUTH (IIaXKOK «I paHUIBI KIIACTEPOBY.

CrKcok AonycTHisR oTOOpaMEHME KapTel

- [¥] BrogHele cTonGBLL Crnocod packpawMBaHHa AYeek
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[=- [*] BemogHele cTonGub

L. w] K.naco LBeTHa [T TpaHMubl A4=eEw

[=I- [£] CreuxansHee ¥ TpaHHuel knacTepos
Marpuiua paccToaHuWi

[] Marpyua owmtor KBaHTOBSHMA )
Fazrep auefikiK no yrondadui [muke.
[[] Marpiua nnoTHoCTH Nonagaqma
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----- MNpoekuma CararaoHa

[T CrnamuBaHWe LBETOR KapTkl

ITocne 3TOro MOXHO YBUACTD MOJTYUYCHHBIC PC3YJIbTAThI.



JINWHA YaLIERHETH
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Knactepbi

KauecTBo Kilactepu3alu MOXKHO OLEHHTh, pocMoTrpeB kKapTy «KJIACC LIBETKA». Ha neli BHIHO, 4TO OOJBLUIMHCTBO
L[BETOB ObUIM KJIACCH(ULIMPOBAHBI NPaBHIbHO. 3aMETUM, YTO BCE LBETHI Kjacca Setosa Momajid B OJUH KiacTep. ITo
TOBOPHT O 3HAYUTEILHOM OTJIMYMH MapaMETPOB IIBETOB ATOTO Kilacca OT APYyrux. SIBHOE pa3nuuune HaOIoaaeTcs 1o JUIMHE
W mMpHHe Jenectka. To, 4To yacTh mpuMmepoB Virginica momana B Kiacc Versicolo u Ha000pOT TOBOPUT O MEHbIIEM
pasnmuun 3TuX KnaccoB. Ha kaprax, B omimume oT Setosa HE BUAHBI PE3KHE OTIMYMS MAapaMETPOB LBETOB ITHX IBYX
KJIacCOB. DTUM Kak pa3 ¥ 00BACHIETCS «IIPOHUKHOBEHHE» HEKOTOPOI YacTH MPUMEPOB B APYTOi KiacTep.

BriBoas!

JlaHHBIH npuMep TMOKa3an OoO0JAacTh NPHMEHEHUS CaMOOPTaHU3YIOIMXCS KapT. VI3Ha4anbHO MMeENIOCh MHOTOMEpHOE
(4eThIpeXMEpHOE) MPOCTPAHCTBO BXOJHBIX (haKTOPOB. AJITOPUTM HPEACTaBUII €r0 B JIBYyMEPHOM BHJE, KOTOpOE yIo0Hee
aHaNM3UPOBaTh. TaKKe UCXOMHbBIC JaHHBIC OBUIM OTHECEHBI K TPEM KiacTepam, Mo THIy lBeTKa — «Setosa», «Versicolo»,
«Virginica». OCHOBHBIM BH3YaJIU3aTOPOM II0CJIE TIOCTPOCHUS sBisieTcs «CaMoopraHu3ylomasics kapTa». 31ech B IEPBYIO
ouepesb cileayeT oOpaTUTh BHUMAaHUE Ha MaTpHUIly pacCTOsHUN M npoekiuio CaMmmona. Ha HUX sIBHO BUIIHBI pacCTOSTHHS
MEXJy OTACIbHBIMU fuelKaMM KapThl, T. €. YETKHE IPAHUIBI PA3IMUHBIX CKOIUICHUH AaHHBIX. MacTep HpeaocTaBiseT
LUIMPOKHI HAbOp HACTPOMKH MapamMeTpoB OOYYEHUs: HACTPOiKa HOpPMalW3alMy CTOJOIOB, HACTpOiKa pa3OueHus Ha
TECTOBOE M O00ydarolee MHOXKECTBO, HACTPOWKA YCIOBMH OCTAHOBKM OOydYCHHMs, HACTpOIKa HapaMeTpoB KapThl H
napameTpoB 00y4eHHsI, HACTPOHKa HHTEPBAJIOB 00yUYCHHSI.

JlaGopaTopHasi paGora 3. MalmMHbI ONIOPHBIX BEKTOPOB

I_[em; pa6OTBIZ O3HaKOMUTHCS C AJIrOpuTMOM K.]'IaCCI/I(bI/IKaLII/II/I C IOMOLIBIO MAIIIMH ONOPHBIX BEKTOPOB.



IlocTanoBka 3amaun

YacTo B aropuT™Max MallMHHOTO 00Y4eHHs BO3HUKAET HEOOXOANMOCTD KiIacCH(DUIIMPOBaTh AaHHble. Kaxaplii 00beKT
JIAaHHBIX TIPEJICTABICH KaK BEKTOp (TOUKa) B P-MEPHOM HPOCTpaHCTBE (mocienoBaTensHocTbpuncen). Kaxnas usz atux
TOYEK TPHHAUIEKHUT TONBKO OJHOMY MX JBYX KiaccoB. Hac uHTepecyeT, MOXEM JIM Mbl Da3JeiuTb TOYKH
THIIEPIIOCKOCTRIO pa3MepHOCTHIO "p—1". DTO THMUYHBIN cIydail THHEHHOH pa3nennMocTd. Takux THIEPITIOCKOCTEH
MOXeT ObITb MHOro. Ilo3TOMy BIIOJHE €CTECTBEHHO IOjlaraTh, 4TO MAaKCHMHM3AIMsA 3a30pa MEXOy KIaccaMu
criocoOCTByeT Ooiee yBepeHHOH Kiaccupuikanmud. To ecTh MOXKEM JIH MBI HaWTH TaKyl0 THIIEPIUIOCKOCTH, YTOOBI
paccTosiHAe OT Hee 0 OnmKaWmield TOYKH ObLT0 MaKCHMAalbHBIM. DTO OBl 03HAYajo0, YTO PACCTOSIHHE MEKIY ABYMS
OMMKaWIIMMKE  TOYKAaMH, JISKAIIUMH II0 pPa3HbIE CTOPOHBI THIIEPIUIOCKOCTH, MakKcuMainbHO. Ecmm Takas
THIIEPIUIOCKOCTh CYIIECTBYET, TO OHa HAac OyIeT HMHTEpPECcOBAaTh OOJNBIE BCETO, OHA HA3BIBACTCS ONTHMABHOMN
pa3ensromei TUIEePIUIOCKOCThIO, @ COOTBETCTBYIOUIMM €il JIMHCHHBIN KiIacCH(UKATOP HA3bIBACTCS ONTHUMAIBLHO
Ppa3/IeNsIoIUM KJIaCCU(PHUKATOPOM.

— -
L B /
P P "II
oy WL
S /
P ')

.:||_ID

/ /
Fal
/

Puc. 1Heckonbko kiaaccuUUMPYIOMINX pa3lessIIONIMX MpsMBIX (Tunepruiockocteid). Ho Tonmbko oinHa mocturaer
ONTUMAJILHOTO Pa3JIENIEHUs.

DopManbHOE ONKUCAHUE 3aJaUU

Y031 nojiara€M, 4ro TOYKHM UMCIOT BHU::

{(x1,¢1), (X2,¢2), - -, (Xn, ) }

Il cinpuHUMaeT 3HaueHne | uam —1, B 3aBHCHMOCTH OT TOTO, KAKOMY KJIACCy NPHHAIEKHUT ToukKa -ni. Kaxnoe Xi
STOP-MEPHBIN BEIIECTBCHHBIH BEKTOP, 0OBIYHO HOpMaNIN30BaHHbIH 3HaueHusME [0,1] wiu [-1,1]. Ecnu Touku He OyayT
HOPMAJTU30BAHBI, TO TOYKA C OOJILIIMMHU OTKJIIOHEHUSIMH OT CPEJHHMX 3HAYCHHUI KOOPIUHAT TOUYCK CIIMIIKOM CHJIBHO
MOBIUSICT Ha Kiaccu(ukaTtop. MBI MOXKEM PacCMaTPUBATh ITO, KaK YUECOHYIO KOJUIICKIIMIO, B KOTOPOW IS KaxKIOTO
AJIEMEHTa YK€ 3a1aH KJIACC, K KOTOPOMY OH HPHHAIUICKUT. MBI XOTHM, YTOOBI aJrOPUTM METO/Ia OIIOPHBIX BEKTOPOB
KIaccH(UIPOBANl UX TaKUM ke 00pa3oM. [y 3TOro MBI CTPOMM pa3feiLIoIIyI0 THIEPITIOCKOCTh, KOTOpas MMeeT
BU:

OnTuMaipHas pasacisonas runepruioCKOCTb AJIA METOJa OHNOPHBIX BEKTOPOB, MOCTPOCHHAA HA TOYKAX M3 ABYX
KiaccoB. bomkatimme K napajjieJIbHbIM THICPIITIOCKOCTAM TOYKHU HA3bIBAOTCA OIIOPHBIMH BEKTOPAMU.

w-x—b=0.



Bexrop W- meprneHAMKYISIp K pasgersiomeii rumepruiockocTd. Ilapamerpb3aBUCHT OT KpaTyaimero pacCTOSHHUS
THIIEPIIOCKOCTHA 10 Hadana KoopauHat. Ecim mapamerpbpaBeH HYIIO, THIIEPINIOCKOCTh HPOXOTUT Yepe3 Havajao
KOOpAWHAT, YTO OTPAHUIUBACT PEIICHUE.

Tak kak Hac HMHTEpecyeT ONTHUMAaJIbHOE pa3felieHue, Hac HHTEPECYIOT OINOPHBIE BEKTOpa U THUIEPILNIOCKOCTH
mapajuielbHbIe ONTHMAIBHOM M ONMKaiine K OMOPHBIM BEKTOpaM [BYX KIJACCOB. MOJKHO TOKa3aTh, 9TO 3TH
mapajuieslbHbIe THIIEPIUIOCKOCTH MOTYT OBITh OIMCAHBI CIIEAYIOMIMMHI YPaBHEHHUAM (C TOYHOCTHIO 10 HOPMHUPOBKH).

w-x—b=1,
w-x—b=-1.

Ecmm y4eOHas KOJJIEKIUS JTHHEWHO pa3fesiriMa, TO MBI MOXEM BBIOpaTh THIEPIIOCKOCTH TaKUM O0pa3oM, YTOOBI
MEXAy HUMH HE Jie)kala HU OJHa To4Yka oOydvaromiell BHIOOPKM M 3aT€M MaKCHMHU3UPOBATH PACCTOSIHUE MEXIY

ranepriockoctaMu. IupruHy moocsl MeXay HUMH JIETKO HaWTH U3 cOOOpakeHH TeOMeTpHH, OHA paBHA "W "[1].,

TakuM 00pa3oM Halla 3ajjaya MUHUMH3HPOBAThH Wil. Yro6er mexmounts Bce ToukH W3 MOJOCHI, MBI JIOJKHBI
yOeIuThCs IS BCeXi, 94To

w-x5—b>1, ¢ =1
w-x5—b< -1, g =-1

OT0 MOXKET OBbITh TAKKE 3aIIUCAHO B BUJIE:
gw-x3—b)>1, 1<i<n. (1)
Cry4aii TMHEHHOH pa3geTnMOCTH

Hp06neMa IMOCTPOCHUSA ONITUMAaJIbHOU pa3z[en51}0me171 TUIIEPIUIOCKOCTH CBOAUTCS K MUHUMU3ALNN | |w ||,

(1). D10 3amaua KBaAPaTUIHON ONTUMH3ALNH, KOTOPask UMEET BHUI:

IIPU YCIOBUHU

|w||?> — min
cg(w-x3—b)=1, 1<i<n.

ITo Teopeme Kyna-Takkepa sra 3ajaya SKBHBajJE€HTHa JIBOWCTBEHHOH 3ajade TOKMCKa CEUIOBOH TOYKM (QYHKIHHU
Jlarpanxa

L(w,b; A) = ||w[]* = ", Ai(e((w-x;) — b) — 1) — min,, , max, (2)
N >0, 1<i<n
A= (Aas- oo ).

rac BEKTOP ﬂBOﬁCTBeHHBIX TIEPEMECHHBIX.

CBEL[CM 9Ty 3ajadyy K SKBUBAJICHTHOM 3ajaue KBaApaTUYHOI'O MTporpaMMHpPOBaHUs, COACPIKAILYIO TOJBKO
HBOﬁCTBeHHBIe TIEPEMEHHBIC!

~L(N) = = 300 A+ 5 200 i Mdeici (i - x5) — miny,
>0, 1<i<n (3)
:1:1 /‘hiﬂ;‘ =0

JlommycTUM MBI pellnIy JaHHYIO 3aa4y, Torna Wi Moo naiiti o dbopmymam:



n
W = Z AiCixX
i=1

b=w-x-—¢, A>0

B urore AJIrOPUTM Knaccn(bm(aunn MOXKET OBITE 3aIIiCaH B BUIC:

a(x) = sign Z Aicxp-x—b | (4)
i=1

O6paTI/IM BHUMAHHUC, YTO CYMMHUPOBAHHUC HIACT HE IIO BCell BLIGOpKC, a TOJIbKO IIO0 OIIOpHBIM BEKTOpaM, IJid

KOTOPBIX /'.,hi' ?é D .

Crny4ail TMHEIHOH! Hepa3AenuMOCTU

I[J'IH TOTO, YTOOBI AJITOPUTM MOT paﬁOTaTI) B CjIydae, €CJIN KJIaCChl JIMHEHHO HEPA3JACINMBI, ITO3BOJMM €MY HOITYCKATh

0

OIIHMOKK Ha y‘I€6H0ﬁ KOJUICKIMH. BBCL[CM Ha6op JOTOJIHUTCJIbHBIX TIEPEMEHHBIX 61 — , XapaKTCPpU3YyHIINUX

BEITMYHMHY OITHOKU Ha 0OBEKTaX Xi, 1 E L E T Bospmenm 3a OTIPaBHYIO TOYKY (2), CMATYUM OTpaHUUCHUS
HEPaBEHCTBA, TaK JKE BBEJIEM B MUHUMH3HPYEMBIH (PYHKIMOHANT IITPad 32 CyMMapHYIO OIIUOKY:

%”W”E | GZ?—:L 6:' — minw.h..ﬁ;
a(w-xj—b)>1-§, 1<i<n
& =0, 1<i<n

Koap¢punuent C - mnapamerp HACTPOHKH METOJa, KOTOPBIH IO3BOJIIET PEryJUpOBaTh OTHOIICHHUE MEXKAY
MaKCHMH3AIMEeH ITUPHUHBI pa3IeISIIOIeH MOJIOCHl 1 MUHIMH3AITUEH CyMMapHOH ONTHOKH.

AHanorudHo, 1o reopeme Kyna-Takkepa cBoauM 3a7ady K TIOUCKY CelJIOBOM ToukH (yHKIMHU Jlarpanka:

((L(w,b,&; 0, n) = 5|wl? =X Mla(w-x3) = 1) = 3270 &(Ai+m — C) — mi
2042020, 1<:1<n

_/"L'l:[] .

4 L a(wex;—b)=1-&, bsism

T =
[ L &=

Ilo ananoruu cBeneM 3Ty 3a1ady K SKBUBAJIEHTHOM:

—L(A) = =331 A+ 5 200 20 My (% - X;) — miny
0<N<C, 1<i<n
?:1 /"Liﬂg =10

1<1<n

Ha mpaxtuke ais MOCTPOCHMS MAIIMHBI OIOPHBIX BEKTOPOB DPEHIAIOT MMEHHO 3Ty 3azady, a He (3), Tak Kak
rapaHTHPOBaTh JIMHEHHYIO Pa3/IeIMMOCTh TOYEK Ha J[Ba Kiacca B OOIIEM cilydae He IPEJICTaBISIETCS BO3MOMKHBIM.
OTOT BapWaHT aJrOpUTMa HA3bIBAIOT AITOPUTMOM C MSTKHMM 3a30poM (soft-margin SVM), Toraa kak B JIMHEHHO
paszieiuMoM citydae roBopsT o jkéctkom 3asope (hard-margin SVM).



Jlis anroputMa Kinaccuukanuu coxpansiercss ¢opmyiaa (4), ¢ TOM NHMIIb pasHULEH, YTO TElepb HEHYJCBBIMH )‘i
001a1a10T HE TOJBKO OIOpPHBIE OOBEKTHI, HO U OOBEKTHI-HAPYIINTEIH. B omnpenenéHHOM CMBICiIE 3TO HEAOCTATOK,
MIOCKOJIbKY HapyHIMTEISIMU 9acTO OKa3bIBAIOTCS IIYMOBBIE BEIOPOCHI, M TIOCTPOSHHOE Ha HUX pellaoliee NpaBuio, o
CyTH JieNa, ONUPAeTCs Ha IIyM.

Koncranty C 00BIYHO BBIOMPAIOT IO KPUTEPHUIO CKOJIB3SLIETO KOHTPOJS. DTO TPYNOEMKHUHA CHOCO0, Tak Kak 3ajady
MIPUXOJUTCS PEeIIaTh 3aHOBO NMPH KaxxaoM 3HaueHuu C.

Eciu ects ocHoBaHMS mnojiaratb, 4YTO BLI60pKa IIOYTH JIMHEHHO pazaeirma, U JIWIIb 06’BeKTLI'BLI6pOCLI
KﬂaCCI/I(l)I/IIII/IpyIOTCH HCBEPHO, TO MOXHO HNPUMCHUTH (l)I/IJ'H)TpaIII/HO BLIGpOCOB. Cnauana 3agada pemaecTcsa IMpu

HekoTopoM C, U U3 BBIOOPKH yJajsieTcst HeOoJblIas 101 00bEKTOB, UMEIOIINX HauOOJBINYI0 BEIHYHHY OIINOKH éi.
ITocne sToro 3amava pemaeTcs 3aHOBO IO yCeu€HHOH BBIOOpKe. B03MOKHO, MpHAETCS MPOJeNaTh HECKOJIBKO TaKHX
UTEPALUH, TTOKA OCTaBIINECS OOBEKTHI HE OKaXKYTCS IMHEWHO Pa3eINMBIMH.

Snpa

ANropuTM NOCTPOEHHs] ONTHMABHOM pa3fessiomeil THnepIulocKOCTH, npeitokeHHblil B 1963 rogy Bmagumupom
Bannnkom — anroput™m nuHeWHON kimaccudukanuu. Onnako B 1992 rony bepuxapa bocep, M3abens ['yiion u
BanHuk mnpemioxuim crnoco0 co3laHusl HENMHEWHOTo KIIacCU(HKAaTOpa, B OCHOBE KOTOPOTO JIEXKHT IIEPEXO] OT
CKaJSIPHBIX TIPOM3BENCHUA K IPOM3BOJBHBIM sApaM, Tak HaspiBaeMblii kernel trick (mpennoxeHHBI BIiepBBIE
M. A. Aiizepmanom, O. M. bposepmanom u JI. B. Po3oHoepoM ams MeToa MOTEHITNATBHBIX (YYHKIIH), TTO3BOJISIOIINN
CTPOUTh HENUHEHHbIE pa3zienuTenu. Pe3ynbTHPYIOIIMI alropuTM KpailHE IIOXOK Ha aJIrOpUTM JIMHEHHOU
KIaccu(UKayuy, ¢ TOH JMIIb pa3HULEH, YTO KaXKI0€ CKaIspHOE NMPOM3BEJCHHE B NPHUBEAEHHBIX BBIMIE (OpPMYyIax
3aMeHseTCS HeIMHEHHON QyHKIMEH saapa (CKaIspHBIM IPOM3BEICHHUEM B IIPOCTPAHCTBE C OONBIIEH pa3sMEepHOCTHIO). B
3TOM IIPOCTPAHCTBE YK€ MOXKET CYLIECTBOBATH ONTHMANIbHAS Pa3JeIsIomasi FHIIEPIUIOCKOCTh. Tak Kak pa3sMepHOCTh
HOJIy4aeMOro MPOCTPAHCTBA MOXKET OBITh 0OJbIIE Pa3MEPHOCTU HCXOJHOrO, TO MPeoOpa3oBaHUe, COMOCTABIAIONICE
CKaJISIPHBIE ITPOM3BEICHUS, OyJeT HEIWHEWHBIM, a 3HaYUT (PYHKIHUS, COOTBETCTBYIOIIAS B MCXOJHOM IPOCTPAaHCTBE
ONTUMAJILHOU Pa3CIIAONICH THIIEPITIOCKOCTH, OYICT TaKKE HEIIMHCHHOMA.

CTOUT OTMETHTb, UTO €CIIH HUCXOJHOE MPOCTPAHCTBO UMEET IOCTATOYHO BBHICOKYIO Pa3MEPHOCTb, TO MOKHO HaIesAThCA,
YTO B HEM BBIOOPKA OKAXKETCS IMHEHHO pa3ieIuMOil.

PaccmoTpum HamboJee pacripocTpaHeHHBIE Spa:

h:l.i

Ey

Ex,x')=(x-x
[MonmnuomMuansHOE (0AHOPOIHOEC): 1

Eix,x") = (x-x' +1)°

[MonruoMuanbLHOE (HEOAHOPOIHOE):

Panmanpuas 6a3ucHas QyHKITUS: k (X! Xf) = EXP( =7 | |X - Xf ”2 ), sy > 0

_ )2
k(x,x') = exp _—||x x|

272
PamnansHas GasucHas Gynkius [aycca:

A . f
Curmou: ;C(X_, X ) - t-a,nh(h.x "X+ G), I oYt Beex k> 0uc <0
ITpumep

3arpy3uTe AaHHBIE W3 BCTpOoeHHOH 0a3pl maHHBIX MATLAB mis kimaccudeckoil 3agadm KIIaCCH(PHUKAUK HPHCOB
Ouiepa. B/ conepxut 150 npumepoB ¢ 5 npu3HakamMu

load fisheriris

Co3spaiite nepemenHyto data, B kotopoii B 1 cronbue xpansrcs nmepenus sepal length , Bo 2 - sepal width gnst 150
HPHCOB.



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

U3 BekTopa species, co3laiiTe HOBBIA BEKTOP-CTOJOCI[ groups, YTOOBI KIACCHOHUIMPOBATh JAHHBIC B JBC TPYIIIIEL:
Setosa u non-Setosa.

groups = ismember(species,'setosa’);

Hayran BeiOepuTe oOydaroiee U TeCTOBOE MHOYKECTBA.

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

cp = classperf(groups);

O0yuure SVM — KimaccUpUKTOp, NCTIONB3Ys IMHEHHYIO (QYHKIMIO spa U 0TOOpa3uTe CrpylUpOBaHHbIC JaHHBIC.

svmsStruct = svmtrain(data(train,:),groups(train),'showplot',true);
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Jlo6aBbTe 3arofoBOK K rpaduky, ucmonub3ys mose svmStruct.KernelFunction B kauecTBe 3HauSHUS.
title(sprintf('Kernel Function: %s',...
func2str(svmStruct.KernelFunction)),...

'interpreter’,'none’);
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Wcnone3yiite pynxmmro svimcelassify g kmaccupukaiym TeCTOBOTO MHOXKECTBA.
classes = svmclassify(svmStruct,data(test,:),'showplot',true);
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Berauciaute TO4HOCTH K.HaCCI/I(bI/IKaLII/II/I.

classperf(cp,classes,test);
cp.CorrectRate

ans =




0.9867

Hcnone3yiite one-norm, hard margin support vector machine knaccudukatop 11t n3MeHeHus cBoiicTa boxconstraint.
figure

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

'showplot' true,'boxconstraint',1e6);
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3ananue:
BrImonHUTE IpHIMEp, ONMUCAHHEIHN B 1a00paToOpHO paboTe

CpaBHHTE aITOPUTMBI KIaCCH(HUKAIIH C TIOMOIIBIO paJnanbHO-0a3UCHBIX ceTel, kKapT KoXxoHeHa i MaIIiHbBI OIOPHBIX
BEKTOPOB

JlabopaTopHas padora 4
IlocTpoenue ¥ oNTUMH3ALMA NAPaMETPOB [ePEBbEB PEILICHUN B AHAJMTHYECKON miatdopme
Deductor

Lenp paboTel. 3ydeHus mporecca MOCTPOCHUS, ONTHMH3AalMU U OICHKH 3()()EKTUBHOCTH ICPCBHCB PCUICHUN B
aHanmuTHdeckoM npuinoxernn Deductor Studio.

Teoperuueckas yactb. Hapsiny ¢ HEHpOHHBIMH CETSMU JEPEBbsI PEIICHUN SBIISIOTCS €1Ie OJTHOM MOMYJISIPHON TEXHOJIOTHEN
Data Mining, mMpOKO HCIOIB3YEMO# JUIS PEIICHHS 3a]]au YHCIICHHOTO MpejcKa3aHus W Kiaccupukaimu. Tak ke, Kak u
HEHPOHHBIE CETH, NePEBhS PEIICHUH ABIAIOTCS MOJEIISIMH, CTPOSIINMHUCS Ha OCHOBE 00y4eHuns ¢ yunreneM. Ho ctpykrypa
WX CYIIECTBEHHO OTJIM4aeTcs. JlepeBbs pemieHnH NpeACTaBIsIOT c0o00il IPEBOBHUAHBIE HEpPapXUUYECKHE CTPYKTYPHI,
COCTOSIIITE M3 pemaromux npaBmwil Buga «Ecmm...To...». B ocHOBe pabOTHI NepeBbEB pEIICHUHA JIEXKHUT IPOIECcC



PEKYpPCHBHOTO Pa30MEHMsI NCXOJHOTO MHOXKECTBAa HAONIONEHHWH WM OOBEKTOB Ha TIOIMHOXKECTBA, ACCOIMHPOBAHHBIC C
KjaccaMu. Pa3OneHne mpon3BOANTCS C IMOMOIIBIO PEIIAIONINX MPABWII, B KOTOPBIX OCYIIECTBIISIETCS MPOBEPKa 3HAUCHUH
aTpuOyTOB MO 3aJaHHOMY YCJIOBHIO. PEKypCHBHBIMU Ha3BIBAIOTCS allTOPUTMBI, KOTOPBIE Ha KaXKAOM ITOCIIEAYIOIIEM IIare
HCTIONB3YIOTCS PE3yNIBTATHI, TOMYyYCHHBIEC Ha TIPEIBIIYIIIEM.

JlepeBbs pemeHnii cOCTOAT U3 0OBEKTOB 2-X TUIIOB — Y3JIOB M JINCTHEB. B y37ax pacmonararoTcs mpaBuia, a B JIUCTBSAX —
pEe3yJIbTaT, T.€. HAOIIOJCHUS NCXOJHOTO HAa0Opa AaHHBIX, UMEIOMINX OJMHAKOBYIO MEPEMEHHYIO Kiacca. Takum oOpaszom,
Ka)XIbIi JIHCT B JIepeBe CBsA3aH (WM, KaK 9acTO TOBOPAT B JHMTEPaType — aCCOLMHMPOBAH) C ONPEICICHHBIM KIIACCOM.
[Ipumep cTpyKTyphbl AepeBa pelleHUi IpeICcTaBIeH Ha puc. 1.
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Puc. 1. JlepeBo pemreHwmid, A KIacCH(pUKAIAN YPOBHS YPOXKAMHOCTH Ha OCHOBE NAHHBIX arpOXMMHICCKOTO 0OCIICTOBAHHUS
MOYB.

JlaHHOE HEpeBO peIIeHMH pelIaeT 3aJady KIACCH(PHKALUH 10 YPOXKaHHOCTH (BBICOKAs, CPEAHSS, HHU3Kas) 3€MENbHBIX
Y9acTKOB Ha OCHOBE JAHHBIX arpOXMMHYECKOTO 0OCIeIOBaHMUS MOYB 10 CONEPKaHMIO a30Ta, Kaiuus U ¢ocdopa (B mr/100
r.). BusyanmpHO y3mbl M JIHMCTBS B AEpPEBE XOPOIIO Pa3MUMMbBl: B y3/IaX YKa3blBalOTCA IIpaBWiIa, pPa3OMBAIOIINE
coJieprkalecs: B HEeM HaOMIONCHUS, U NMPOM3BOANTCS AalbHEHIee BETBICHUE. B THUCThSAX MpaBUil HET, OHM [OMEYAIOTCS
METKOM KJjiacca, 00BEKTBI KOTOpOro mnomnajiu B IlaHHblﬁ JIMCT. KpOMe OTOT'0, BCTBJICHUE B JIMCTHAX HC IMPOU3BOJUTCA U OHU
3aKaHYMBAIOT COOOH BETBB JiepeBa (MI0O3TOMY MX MHOTA Ha3bIBAIOT TEPMHUHAIBHBIMU y3JIaMH).

OO6paruTe BHIMaHUE, YTO AEPEBO PELICHUH SBJISCTCS TMHEHHBIM KIacCU()UKATOPOM, T.€. IPOU3BOIHUT pazOneHne OOBEKTOB
B MHOTOMEPHOM TIPOCTPAHCTBE NPU3HAKOB IUNIOCKOCTAMHU. J[JI1 ABYMEPHOTO CITydast 3TO HOsICHAETCS puc. 2.
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Pucynoxk 2. [lepeBo pemieHnid Kak JIMHEHHBIA Kilaccu)UKaTop.

[TycTp mpsIMOYTOJbHHKK 0O0O3HAYAIOT YYAaCTKH C HU3KOHM YpO’KaHHOCTBIO, KPYT'M — CO CpeIHEH, a TPEeyroJbHUKH — C
BBICOKOI. PacmonoxeHnne oOBEKTOB Ha PHCYHKE Ka4eCTBEHHO OTPa)KaeT MX PACIOJIOKEHHE B IMPOCTPAHCTBE NMPHU3HAKOB.
MbI pa3ienuin TMHUSAMH MPOCTPAaHCTBO HA TPH IOAMHOXKECTBA M acCOLMHMPOBAIN MX C Kiaccamu: l- «Bbicokas», 2 —
«Cpenusisi» u 3 — «Huzkas». DTH ke MoJMHOKecTBa OyIyT COOTBETCTBOBATh U TpeM HMcXolaM kiaccudukanuu. O0parture
BHUMaHHE, YTO BO BCEX 3-X IIOJMHOXECTBAaX HMEIOTCA HEpACIO3HAHHBIE TPHMEPHI, T.€. NPHMEPHI, MOMaBIINE B
MOJIMHOXECTBA, ACCOLMMPOBAHHBIE C APYTUM KJIACCOM.

TeopeTndeckd, alroOpuTM MOXKET TCHEPHPOBAaTh HOBHIC Pa3OMEHHs IO TEX IOp, BCE MPHUMEPHl HE OYAYyT Paclo3HAHBI
mpaBuIbHO. OTHAKO 3TO NMPUBOAMT K YCIIOKHEHMIO JiepeBa: OOJBIIOE YHCIO BETBICHUIN YCIOXKHAET €ro CIPYKTypy H
YXYyJIIAeT €ro HMHTEpPHpeTaluio MoJib3oBaTeneM. JleiCTBUTENbHO, NPU HCIIOJNb30BAaHUM HEHWPOHHBIX CETEH aHaJIMTHKA
HMHTEPECYET TOJIBKO PEAKLUsl MOJEJIN Ha OIPEIEICHHOE BXOIHOE BO3ZACHUCTBHE, a caMa CTPYKTypa CETH U 3HAYCHMs €€
BECOB HHUKAKOIl CMBICIIOBOMl Harpy3ku He HecyT. B To ke Bpems, mpaBuia B JEPEBbIX pemeHHd (opMupyroTcs
MIPAKTUYECKH Ha E€CTECTBEHHOM S3BIKE, YTO JeNlaeT OOBSICHAIOUIYI0 CHOCOOHOCTh OYEHb BBICOKOW. HBIMH cloBamuy,



OONBIION HMHTEpEC MPEICTABIAIOT HE TONBKO CaMU JI€PEBbsi, KaK MOIETH, AETAlollue IMpeaCKa3aHMs, HO ¥ IpaBHIa,
aBTOMaTHYeCcKd (opMUpyeMble TIpH WX TOCTpOoeHWH. Hampumep, miepBoe TpaBWIIO B JiepeBe peImIeHWH Ha

puc. Asom < 5,35 , Gopmupyromue uct «Hwuzkas», yka3plBaeT, YTO HU3KOE COJACPIKAHHE a30Ta B TOYBE CBS3aHO C
HU3KOH yposkaitHOCTBIO. TakuMm 00pa3oMm, IpaBuiIa, U3BJICUCHHBIEC U3 AEPEBREB PEIICHHUH, UMEIOT COOCTBEHHYIO IIEHHOCTE C
TOYKH 3pEHUS IPUHATHS YIpaBICHYECKNX pemieHnid. [1o3ToMy eciu gepeBo pemeHnid 0Ka3bIBACTCS CIIUIITIKOM CIIOXKHBIM U
COJIEPKUT MHOTO TIPaBHII, TO pa30HPaThCs B HUX CTAHOBUTCS CIOXKEHHE M 0OBICHAIONIAs CITIOCOOHOCTh MOZETH MagaeT.

TaxuM 00pa3zoM, BOIIPOC O TOM, KOTAA CIEAYET OCTAHOBHUTH POCT JEPEBa PEHICHHH, 3T0 KOMIPOMHUCC MEKAY TOYHOCTHIO U
OOBSCHSIONMEH CHOCOOHOCTBIO MOJETH, & TAKXKE BBIYMCIUTEINBHBIMH 3aTpaTaMM, CBSI3aHHBIMH C €€ ITOCTPOCHHEM W
UCTIONB30BaHMEM. Ha mpakTuke, OrpaHHYCHHE POCTA, WM, KaK 9acTO TOBOPST, YIPOIIEHHE, NEPEBA OCYMIECTBISCTCS
COOTBETCTBYIOIIMMH HACTPOWKAMH aNropuT™Ma o0ydeHus. VIConp3yroTes [Ba MOaX0a:

1. Otceuenne BeTBei (cTprmxka). CHagama CTPOHTCS IMOTHOE NIEPEBO, paclo3HAloIIee Bce mpuMepsl. Kak mpaBuiio, oHO
MOJTy9aeTCs CIMIIKOM CIIOXKHBIM M TPYAHO HHTEPIPETHPYEMBIM. 3aTeM NMPOU3BOJHUTCS aBTOMaTHYECKOE yIalIeHHE Y3JI0B U
JIMCTHEB, HMEIOIIUX MAIyI0 3HAaYMMOCTB, T.€. TEX, B KOTOPBIE MOMAJI0 JIUIIB HeOOJIbIIOe KOJMIEeCTBO MpuMepoB. [ToHATHO,
YTO peIIAloNIie IpaBWila, OTHOCSIIMECS K OYCHb Y3KOMY KPYTy HaONIOACHHH, NMPAaKTHYECKH HE HMMEIOT IEHHOCTH.
HaoGopor, npaBuia, mo3BOJISIOIINE KIACCH(QHUIINPOBATH OONBIIOE YHCIO HAOMIOACHNH, SBISIOTCS HanOoJIee 3HAYUMBIMHU.
B kxauecTBe mapameTpa OTCEUSHHUS BETBEI MOXKHO HCIIOJIB30BATh MI0KA3aTellb, HA3bIBAEMBIil JOCTOBEPHOCTBIO:

Ck :Nuepm:n/Nk ,

N
rue k . HOMEp y3I1a, Hepacn _ ypcj0 HepaCHO3HAHHBIX MPUMEPOB B y37e, 00IIee YHCIO MPUMEPOB, PaCIIpeIeICHHBIX

s K i y3en. OH ompeiessieTcsl Kak OTHOIICHHUE YUCIIa HEMPABUIIBHO PACIO3HAHHBIX MPUMEPOB B JIUCTE K OOIIEMY YHCITY
npuMepoB. CremoBaTelnbHO, YeM MEHBIIE YHCIO OIMHOOK B JIFICTE, TEM BHIINIE JOCTOBEPHOCTh NpaBmia. [lostomy,
OTIPE/ICIMB TTOPOTOBEI YPOBEHb IOCTOBEPHOCTH, MOXHO 3aCTaBUTh alTOPUTM OTCEYh BCE JIHCThS, OCTOBEPHOCTH B
KOTOPBIX HIDKE 33IaHHOTO TIOPOTa.

2. Pannsist octaHOBKa. B KOHEYHBIX y371ax JepeBa, Kak MPaBUJIO, OKa3bIBaeTCs Malo mpuMmepoB. [IpaBuna, B Takux y3nax
UMEIOT HHU3KYI0 3HAYMMOCTh M OOBACHAIOIIYI0 CHOCOOHOCTh. [lo3TOMY, 3aaB MHHHMAIBHO JOMYCTHMOE KOJIHYECTBO
MIPUMEPOB B y3J€ JepeBa, MOKHO OTPAHUIUTH €T0 POCT, 3aIIPETHB CO31aBaTh HOBHIC y3JIbI.

O0a mojaxoJa MMEIOT CBOM NpeHMyLIecTBa M HelocTaTkH. OTcedeHue BeTBeil TpeOyeT IOMOJIHUTENbHBIX BPEMEHHBIX
3aTpaT Ha MOCTPOCHHE MOJHOTO AepeBa. PaHHAA OCTaHOBKA SKOHOMHT BpeMs M BBIYMCIHMTENbHBIE 3aTPaThl, HO MOXET
MIPUBECTH K TOMY, YTO ITOTEHINAILHO HHTEPECHBIE IIPAaBHIIa MOTYT OBITH IIPOCTON HE HAN/ICHBI.

3ameyanue. AJTOPUTM TOCTPOCHMS JCPEBbEB pelicHui, peamusoanHbsii B AIl Deductor, mo3BosiseT pemiaTh TOJIBKO
3a/auu KJIacCHU(pUKAIINH, [TO3TOMY BBIXO/IHAS MIEPEMEHHAsI MOXKET ObITh TOJBKO JUCKPETHOM (METKa Kiiacca).

Tabmuua conpspkeHHOCcTH. st ObICTpoil M 3P PEeKTUBHONM OLEHKH HAJEKHOCTH KiIacCH(UKALMK C MOMOLIBIO AepeBa
peleHuil sBIsieTcsl TabNMLa COIPSHKEHHOCTH, KOTOpas SBJISETCS aHAJOrOM JAuarpaMMbl paccesHHs Uil 3ajaqu
knaccupukauu. [Tpumep TadIHIBI CONPSHKEHHOCTH MPEACTaBIeH B Taduie 1.

k.naccHpuuMpoBaHD
P aETUNECKEM Bricokan Huzkan CpenHan WToro

Bricokan m a

Huskan m a0

CpeaHan 13
12 14

WrToro ]

H‘ICfIKI/I, PaCIIOJIOKEHHBIC HA TJIaBHOM JAuaroHain Ta6J'II/II_H)I " CTOANIUE HA NMEPECCUYCHUN OJHOMMCHHBIX CTPOK U CTOJ'I6HOB
coJlepXKaT YMCII0O MPHUMEPOB, PACIHO3HAHHBIX IS MaHHOTO Kiacca mpaBmibHO. Hampumep, uucino 30 Ha mepeceueHHH
ctosbma u ctpoku «Hwuskas» ykaseiBaet, uto 30 mpumepoB, pakTuuecku uMeronux kiace «Huskas» kiaccuuiupoBaHbl
COOTBETCTBYIOIIMM 00pa3oM. JIroboe uncio B sueiike, pacroyioKeHHON BHE TJIaBHOW JUArOHAIM, T.€. HA MEpeceUeHHH
Pa3HOWMEHHBIX CTPOKH M CTOJOIIA, MMOKA3bIBAIOT YHCIO HEMPABWIBHO PACIO3HAHHBIX MPUMEPOB [UIS TAHHOTO Kiacca.
Hanpumep, uncio 4, pacroioxKeHHOE B sUelke Ha TepecedeHIH cTpoku «CpeaHss» U cTonoma «Bricokasy, yKa3plBaeT Ha
TO, 4T0 4 mpuMepa, GakTHIecKn UMErIuX Kiace «CpeaHss», ObUTH OMMOOYHO PACIIO3HAHBI JICPEBOM KaK MMCIOIIUC
kiacc «Bbicokas.



[TopsiioK BEIMOTHEHUS PAOOTHI.
1. 3ammyctuTs aHanuTHYecKoe nprinokeHue Deductor Studio u 3arpy3uts HabOp JaHHBIX IO YKa3aHHIO MIPETIOIaBATEI.

2. OtkpeITh MacTtep 00paboTku M B paznene Data Mining B crmcke NOCTYIHBIX METONOB 0OpabOTKH BBIOpATH ITyHKT
«JlepeBo pereHuit».

3. Ha 2-m mare Macrtepa 00paOOTKH yCTaHOBUTH Ha3HaYCHHUE 1oJie Habopa JaHHBIX.

Mactep obpaboTkW - flepeso peweHHA (2 U3 T) o |EI|5|

Hacrpofika HasnaveHui cronbuoe

3anaiTe HAZHAYEHHA MCKOHEN CTONGLOE §aHHETK

¥ N¢ nana WrA cTontua | coLs

K Naowaak, ra THN gaHHbIx: | BewecTEeHHEIN

."1 KucnorHocte, pH

.,'] &50r, wr100r HasHaueHue b8 icnonszuero

.'| K.amuii, var 100 Bua ganHeR | HenpepeieHeii

."1 Pacop, tard100r S ETE

Xz

¥ Cp. yron bl WHIARAY A 0.4

K YposkaiHooTe

B, UpamaiionTs [knacc] M akcirgm 115
CpeaHee 4, 46964285714286

CTaHnapTHOE OTK.A. 2.8897888971 5665
< Hazan | Danee > I OTraeHa |

HacTpoiika HOpranuzaumK. .

Pucynoxk 3. Hactpoiika Ha3Ha4YeHUS TOJIEH.

4. Ha 3-m mare ycTaHOBUTH pa3Mepsl o0ydaromiero u TectoBoro MHoxecTB 90% 1 10% cooTBeTCTBEHHO, CIOCO0 0TOOpa —
ciydaiiHo (puc. 4).

MacTep 06paboTkW - [lEpEE0 peWeHWH (3 13 1)

Pastuenue ucxonHoro HaGopa AaHHBIX Ha NOAMHOXECTBA

HacTpoime pasfverts HCHOLHOMD MHDHECTES AaHHEIX Ha OSYYaI0WES 1
TECTOBDS MHOHECTES

Cnocof pasaeneHUa MCKOGHOrO MHOKECTES SEHHE! Caydalivo ﬂ
MHoKECTED Paarep MopALOK COPTHPOEKK zt
B npoueHTaR | B cTpokax El
Odyuatow es 90,00 50 Mo eospacTaHui
TecTos0e E | loeospacTanuio 1
MTaro: 100,00 56 Il

FonuyecTeo cTpok (Bcera) 5B
< Hazan | Nanee > I Orrera |

Pucynox 4. Hactpoiika pazMepoB 00y4aroIiero 1 TeCTOBOI0 MHOXECTB.
5. Ha 4-m mmare Mactepa HacTpoOuTh TapaMeTpbl 00yUeHUs JepeBa PelIeHUH:

- mapamMeTpbl paHHEH OCTAHOBKU: MUHUMAJIbHOE KOJMYECTBO MPUMEPOB B y3J1€, IIPU KOTOPOM OyIeT co3/1aH HOBBIH y3en —
2, pmaxok «CTpouTh AepeBo ¢ OoJiee JOCTOBEPHBIMH MTPABMIIAMHU B yIIepO KOMIIAKTHOCTHY - YCTAHOBHUTH;

- OTCEUCHHUE Y3JIOB AepeBa — OTKIIOYUTH, COPOCHB COOTBETCTBYIOIINH (yiakoK B pazaene [lapameTpsl oTcedeHHS.

Taxum 06pa30M, Mbl HAaCTpOUJIU AJITOPUTM 06yquI/m Ha MOCTPOCHUC «IIOJHOTO» ACpEeBa, COACPKAIICEC MAKCUMAJIbHOC
YH1CJIO MpaBuJ.



6. Ha 5-m miare 3amycTuTth mporecc oOydeHus: ¥ MPOKOHTPOIUPOBATH €T0 Pe3yNbTaThl (pHc. 5): 3aUKCHPOBATH MPOIIEHT
pacHO3HAHHBIX TMPUMEPOB Ha O00y4alolleM W TECTOBOM MHOXECTBE, CJeiaTh BBIBOJ O pe3yibTarax o0ydeHus;
3a()MKCHPOBATh YMCIIO TIPABHJI U Y3JI0B B TOCTPOSHHOM JiepeBe. TemIl OOHOBICHHUS YCTAHOBHUT PaBHbBIM 1.

MacTep 06paboTku - JIepeEo pemeHui (5 Uz 1) o ] 3

MNocTpoeHue nepesa peweHWA
3anycTHTE NPOLECT NOCTPOSHHA NEPEES PELIEHW

— PacnpegensHo, wr. — | [ PacmosHano, 2 | Kos-Boysnoe

[ Pacnashano O fyyatowes MH-B0 93,00
K.on-s0 npaewun

[ Hepacnozsnano TeCTOBDE MH-BO 83,33 ’—B|

B pera ofydeHHa

T T 00:00:00

ol Temn oSHOENEHHA

O R S [100 2
L I S = Myck |

e I Mayz= |

=] Cron |
< Hazang | DNanee » I OrmeHa |

Pucynok 5. 3amyck npornecca 00y4eHUs! 1 KOHTPOJIb €ro Pe3yJIbTaToB.

7. Ha 6-m mware Mactepa o0paboTKku BeIOpaTh criocoObl Bu3yanusanuu: Jlepeso pemennid, OOyvarommii Habop, [IpaBuina,
Tabnuna conpsKeHHOCTH.

8. Ilo BHemrHEMy BHIy AepeBa pEIICHHH BU3YalbHO OLEHHUTH €T0 CJIOXHOCTh M HHTEPIpPEeTHPYyeMocTb. CXeMaTHYHO
3apUCOBaTh MOJIyYCHHOE NIEPEBO PEIICHUN W [UIS KaXKIOTO y37a 3aUKCHPOBATH YHCIO IPUMEPOB KaXKIOrO Kiacca,

nomasiee B Hero. J{Is 5TOTO BBIAENNTH Y3/ MIETYKOM MBIIIH ¥ IIEIKHYTh 10 KHOIKE | O, B pe3ylbTaTe 4ero BHH3Y
OTKPOETCSl CIUCOK TMOMAaBIIMX B JaHHBIA y3en o00bekToB. CrenaTh BBIBON, KaKO€ W3 TPABWI SIBISETCS CaMbIM
3¢ GeKTHBHBIM (TO, KOTOPOE pAacIpeNeNuT B y3ed HauOoJblllee YHCIO MPUMEPOB OXHOTO Kiacca). [lo Tabmuie
COMPSKEHHOCTH OTIPE/ICIHUTh XapaKTep OIIUOKH.

9. Ilo mpaBunam, W3BJICUYCHHBIM M3 JepeBa pemeHui (Bkiaaka «[IpaBuia» B BepXHEW 4acTH OKHA), CIENaTh BBIBOJ O
BIIMSTHAW TeX WM MHBIX MOKa3aTesel Ha ypoXKailHOCTh, HalpuMep, Kakas YpOsKaifHOCTh CBSI3aHa C HU3KOW KHCIOTHOCTBIO,
a Kakasi — C BBICOKHU COZEp KaHUEeM KaJlis | T.1I.).

10. Tlo Tabnwie COMPSKEHHOCTH ONPEAETHTH, CKOJNBKO OMIMOOK KIACCH(PHUKAINWK IOMYCTHJIA MOICIs M B YeM OHH
3aKJIFOYAIOTCS.

11. TTocTpouTh 3aBUCHMMOCTh YHCJIA PACMO3HAHHBIX MPUMEPOB M Y3IJIOB JiepeBa OT MUHHUMAIBHO IOMYCTHMOIO YHCIA
MPUMEPOB B y3i1e. J[jist 3TOro NOBTOPUTH MYHKTHI 5 -7, U3MEHsISI MUHUMAJIBHO JAOIYCTUMOE YHCIIO IIPUMEPOB B y3Iie OT 2 10
10 ¥ KaKAbld pa3 pEerucTpUpysl YUCIO MPABHIBHO M HE MPABHIBHO PACIO3HAHHBIX MPUMEPOB. Pe3ynbTaThl CBECTH B
TaOIHUITY BUIA!

MuHNManbHO pomyctumoe wneno | 5 |2l 4l el o718 9] 10
npumepoB Nmin

Kommdaecto y3110oB B nepese, K

IIpaBmiIbHO pacro3HaHHBIX
npumepoB, Npaci

HenpaBunbHo pacno3HaHHBIX
npumMepoB NHepach

OtHocuTenbHas omuoka
pacrio3naBanusi Nuepacn/N




Mo rpadukam caenaTh BEIBOJ O BIUSHUM MUHHUMAJIBHO JTOMYCTHMOTO YHCJIA IPUMEPOB B Y3JI€ HA KOJMYECTBO Y3JIOB B
ZiepeBe M OIHOKY pacIO3HABAHMSL.

4.2. OueHoYHBIE CPeCTBA IPOMEKYTOYHOM aTTeCTAIUH

[To pucunmnimHe NpegycMOTPEeH 3adeT. 3adeT MPOXOAMT mo OwneraM. B kaxaom Ounere J1Ba TEOpPETHYECKHX BOIPOCA.
3a4eT TMPOBOAMTCS B YCTHOW, IIMCBMEHHON WIM KOMIbIOTEpHOH Qopme. OueHmBaeTcs BilafeHHE MAaTepHAIOM, €ro
CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPUMEHATH HY)KHbIC 3HAHHS, HABBIKH M YMEHHS IIPH aHAJIN3€ NPOOIEMHBIX CHTYaLHH.

4.2.1. YcTHBII HIM NHCHbMEHHBIH 0TBET Ha BONMPOC

4.2.1.1. Ilopsinox npoBeaeHHsI.

VYCTHBIN WM NMHUCBMEHHBIH OTBET HA BONPOC HANPABICH HAa IPOBEPKY 3HAHWH OCHOBHBIX PAa3/esioB IO TUCIUILINHE
«ManiuHHOe 00y4YeHue».

4.2.1.2. Kpurepun oneHUBaHNS.

OneHKa «OTJIHYHO» CTABUTCSH, €CJIM 00yUYaIOIMiics:

B oTBere KauecTBEHHO PAcKpbLI cojepxaHue TeMbl. OTBET XOPOIIO CTPYKTypupoBaH. IIpexpacHo OCBOEH MOHATHUHHBINA
anmnapat. [IpoeMOHCTpUpPOBaH BBHICOKHI ypOBEHb NOHMMaHHs Marepuaina. [IpeBocxonHoe ymeHue GopMyarupoBaTh CBOU
MBICJIY, 00CYXIATh TUCKYCCHOHHBIE MOJ0XKEHHUSI.

O1eHKa «XOPOLI0» CTABUTCS, eC/IN 00y4yarouuiics:

OCHOBHBIE BONIPOCHI TEMBI PacKpbll. CTPyKTypa OTBETA B LIEJIOM aJC€KBaTHA TeME. XOPOIIO OCBOEH IMOHATHHHBIN anmapar.
[TponeMoHCTpHPOBAaH XOPOIIMH ypOBEHb MOHHUMAaHHS MaTepuana. Xopomee yMmeHHe (OpMyIHpPOBaTh CBOM MBICHH,
00CYXJaTh TUCKYCCHOHHBIC MTOJI0KEHHS.

O1eHKa «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIN 00yUarouIuiics:

Temy uactnuno packpeul. OtBer ciabo cCTpykTypupoBaH. I[lOHATHHHBIN anmapaT oOcBoeH wyacThyHO. [loHMMaHMe
OTJEJBbHBIX MOJOXKEHUH U3 MaTepuaja Mo TeMe. Y JOBJIETBOPUTEIbHOE YMEHUE (OPMYJIUPOBATh CBOM MBICIIH, 00CYKIATh
JIMCKYCCHOHHBIE TOJI0KEHHSI.

OueHka «Hey10BJIEeTBOPUTEIbHO» CTABUTCS, €CJIU 00yJaromumiics:

Temy He packpbul. [IoHATHHHBIN anmapaT OCBOEH HEYIOBIETBOpUTENbHO. [loHnMaHue marepuana (parMeHTapHOE WIN
orcyrcTByeT. Heymenue opMysmpoBaTh CBOM MBICIH, 00CYKAaTh AUCKYCCHOHHBIE TIOJIOKEHUSL.

4.2.1.3. OnleHoYHbIE CpeacTBA.

Bonpocs! 1J151 YCTHOr0 WM NHCbMEHHOT0 0TBETA

[ToHsATHE MaIMHHOTO 00Y4EHHUS.

OOm1ast mocTaHOBKA 33aa9i O0YUIEHHS 110 TPeTeIeHTaM.

Cr1oco0bI MaIIMHHOTO O0YYCHHUS.

3amauu, pemaeMple ¢ TOMOIIBI0 MAITTHHOTO 00YUeHHS.

[onsTHE KITACTEpU3ALHH.

[TocTanoBKa 3a1a4M KJIaCTEPHU3ALHH.

Meroap! knacTepuzanuu.

Merton k-means.

Meron k-mennaH.

0. JluckpMMUHAHTHBIH aHaN3.

1. T'eHeTHYECKHIA ATOPHUTM.

12. OOGyd4eHne ¢ yauTeIeM.

13. 3apmava xkraccupUKaIHH.

14. 3apmaua perpeccun.

15. Pazpensromasi TUIIEPILIOCKOCTD.

16. Mertoz OMOPHBIX BEKTOPOB.

17. TlpuMeHeHHEe METO/1a OTIOPHBIX BEKTOPOB B 3a/1aue KIaCCUPHUKAIUH.

18. Tlonsitue nepeBa pelieHHU.

19. Tunosnorus ASpeBHEB.

20. OOyucHwMe AepeBa PeHICHHUH.

RPOo~NoO~WDNE



Ipunoorcenue 2
K paboyell npoepamme OUCYUNIUHBL (MOOYI5)
b1. B./[B.10.02 Mawunnoe obyuenue

Ilepeuens JuTepaTypbl, He0OX0AMMOI AJIsl 0OCBOCHHMS THUCHUILIUHBI (MOAYJIsST)

Hamnpasnenne nmoarorosku: 23.03.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIIECCOB

HpO(i)I/IJ'II) IOATrOTOBKU: IIpoexTHpoBaHyEe U YIIPABICHNE MHTSICKTYAIbHBIMIA TPAHCIOPTHLIMU CHCTEMAMU

Kpanudukarus BelTycKHUKA: OakanaBp
®dopma o0yueHus:: 3a04HOE
SI3b1K 0OYUCHHUS: PYCCKHI

T'ox Havasga 00ydeHus Mo 00pa3oBaTe/bHOM porpamme: 2024

OcHoBHasi 1MTepaTypa:
1. Ocumos, I'. C. Meronb! uickyccTBeHHOTO MHTEUTekTa: MoHorpadus / I'. C. Ocurios. - Mocksa : ®u3matiur, 2011. -
296 c. - ISBN 978-5-9221-1323-6. - Tekct: anexrponnsiii. - URL: https://znanium.com/catalog/product/544787 — Pexum
JIOCTYTIA: TIO TIOJITHCKE.
2. Ceprees, H. E. Cuctems! uckyccTBeHHOTO MHTEIUIeKTa. YacTh 1: YueOHoe nocodue / Ceprees H.E. -
Taraupor:FOxHubri henepanbusiii yausepeutet, 2016. - 118 ¢.: ISBN 978-5-9275-2113-5. - TeKCT: 3/I€KTPOHHBIMH. -
URL: https://znanium.com/catalog/product/991954 . — Pexxum gocTymna: Mo MOAIKCKE.
3. Teoperuueckue ocuosbl nHpopMaTuku / Lapes P.1O., ITynkos A.H., Camapun B.B [ u np.]. - Kpacnosip: COV, 2015. -
176 c.: ISBN 978-5-7638-3192-4. - Tekcr: anektponustid. - URL: https://znanium.com/catalog/product/549801. — Pexum
JIOCTYIA: TIO MOJIITHCKE.

1. Beimerypos, C. X. Uadopmaruka [DneKTpoHHBIN pecypc] : yae6. mocobue / HoBocub. roc. arpap. yH-T. ATpOHOM.
¢ak.; coct.: I.1. Hekpacora, C.X. Brimerypos. - HoBocubupck: 3ooToii konoc, 2014. - 105 ¢. - TekcT: 2IeKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/516070. — Pexxum mocTyma: o HOAMUCKE.

2. Epmakoa, A.H. MadopmaTuka [DnekTpoHHBIH pecypc]: yuebHoe nocodue / A.H. Epmaxosa, C.B. boraanosa. -
Craspononb: Cepsucuikoia, 2013. - 184 c. - Tekcr: anexkrponnsiid. - URL: https://znanium.com/catalog/product/514863
— Pexxum rocTyna: 1o momucke.

3. Kaiimun, B. A. Uapopmaruka: YueOnuk / Kaiimun B. A. - 6-¢ u3a. - Mocksa: HUL] MTHOPA-M, 2015. - 285 c.
(Boicee obpazoBanue: bakanaspuat) ISBN 978-5-16-010876-6. - Tekct: 2neKTpOHHBIH. -

URL: https://znanium.com/catalog/product/504525. — Pexxum gocTymna: Mo MOAIKCKE.
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Ipunoocenue 3
K paboyell npoepamme OUCYUNIUHBL (MOOYI5)
b1. B.JIB.10.02 Mawunnoe obyuenue

Ilepeuenb HH(POPMAIMOHHBIX TEXHOJIOTHA, HCIOJIB3YEeMBbIX JIs1 0CBOEHUS JUCUMIJIMHBI (MOYJIs1), BKIOYAS
nepeyeHb MPOrpaMMHOI0 odecreyeHus] H HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Hamnpasnenne nmoaroroBku: 23.03.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIIECCOB

HpO(i)I/IJ'II) IOATrOTOBKU: IIpoexTHpoBaHye K YIIPABICHNE MHTSICKTYAIbHBIMI TPAHCIOPTHLIMU CHCTEMAMU

Kpanudukarus BeITyCKHUKA: OakanaBp
®dopma o0ydeHus:: 3a04HOE
SI3bIk 00Oy4UeHUs: pycckuit

T'on Havasga 0OydeHus Mo 00pa3oBaTe/bHOM mporpamme: 2024

OcBoeHne JUCHUITIMHBI (MOYJIS) ITPEANoJaraeT HCIOIb30BaHUE CIIEAYIOMEro IPOrpaMMHOT0 00eciedeH st 1
WHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM:
1. Onepannonnas cucrema Microsoft office professional plus 2010, uim Microsoft Windows 7 TIpodeccuonanbuast,
i Windows XP (Volume License)
2. Tlaket oducHoro mporpammuoro obecreuenust Microsoft Office 365, wnn Microsoft office professional plus 2010
3. Adobe Reader XI i Adobe Acrobat Reader DC
4. Bpaysep Mozilla Firefox
5. Bpaysep Google Chrome
6. Kaspersky Endpoint Security mis Windows
7. IlporpaMMHasi cucTeMa Jijisi OOHapYKECHHUSI TEKCTOBBIX 3aMMCTBOBaHUIT B yueOHBIX M HAyYHBIX padoTax. AO
«AHTHILIIATHAT»
8. Dnekrponnas 6ubanoTeuHas cucrema «ZNANIUM.COM»
9. OnektpoHHas 6mubnaroTeyHas cucreMa M3marenscTBa «JIlaHbY
10. DmexTpoHHast bubnmuoTednas cucreMa «KOHCYITbTaHT CTyACHTa»
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