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BBE/IEHUE

Ananutuueckas  miatgopma  DEDUCTOR  cocroutr — u3
clIenylommx I8aTH  KommoHeHtoB: Deductor  Studio, Deductor
Warehouse, Deductor Viewer, Deductor Studio u Deductor Client.

Deductor Warehouse - wMHOroMepHoe KpocciiaropMeHHOe
XpaHWIHIIE JaHHBIX, AaKKyMYJIHPYIOIIEe BCIO HCOOXOAMMYIO IS
aHanu3a IpeaMeTHOM obiactu uHbopmanup. lCmnoib3oBaHHE
CMHOTO XPAHWJIMINA TO3BOJISET OOCCIEYUTh HEIPOTUBOPEYHBOCTH
JaHHBIX, HMX  LECHTPAJM30BAHHOEC  XpaHCHHE  aBTOMATHYCCKH
o0ecrieurBaeT BCHO HEOOXOJUMYIO TOJACPXKKY Ipollecca aHaiu3a
TaHHBIX.

Deductor Studio — »t0 mnporpamma, mnpeaHa3HAYCHHAS IS
aHanu3a WHQGOPMAIMA W3 Pa3IUYHBIX HMCTOYHHUKOB JaHHBIX. OHa
peanusyeT GYHKIMU UMIOPTA, 00pabOTKHU, BU3yalU3allul U JKCIOpTa
narabIX. Deductor Studio moxxer QpyHKIIMOHUPOBATH W 0€3 XpaHMIIHIIA
JTaHHBIX.

Deductor Academic  Studio mpemHasHayeH  TOJBKO IS
oOpazoBaTelbHBIX Ilened. lcmonp3oBaHWE JaHHOM  BepcUM B
KOMMEPUYECKHUX IIeJIX 3ampemeHo. s KoMMepuecKoro mpuMEHCHHS
HeoOxoaumo mpuobpectrn  Deductor Professional wmm Enterprise.
JlaHHYIO BEpCHI0O MOXKHO OCCIUTATHO TIOJYyYUTh Ha 3JICKTPOHHOM
pecypce http://www.basegroup.ru

Deductor Viewer — sto ob6meryennas Bepcus Deductor Studio,
npeJHa3HauYeHHAs i1 0ToOpakeHHs mocTpoeHHBIXx B Deductor Studio
orueToB. OHa HE BKJIFOYACT B CeOsl MEXaHU3MOB CO3J[aHUS CIICHAPHEB,
HO 00J1aJ]aeT MOJHOICHHBIMUA BO3MOXHOCTSMHU 110 MX BBINOJHCHHIO U
BU3YJIM3AIlUH PE3YJIBTATOB.

Deductor Server — cepBep ynajiceHHOW aHATMTHYESCKOW 00pabOTKH.
OH IO3BOJISCT BBHINOJHATh Ha CEPBEPE OIEPAlMH «IIPOrOHa» JaHHBIX
yepe3 CYIICCTBYIOIIME CI[GHApUM U TepeoOydeHue  MOJICIICH.
Deductor Server opueHTHpOoBaH Ha 00pabOTKYy OONBIIMX OOBEMOB
JaHHBIX U PabOTy B TEPPUTOPHATBHO-PACTIPEICIEHHON CHCTEME.
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IIpakTyeckas padora 1

AHAaJIN3 NPU3HAKOB U OLIeHKA UX MH(OPMATUBHOCTH

Hean padoThI: O3HAKOMHUTHCS C BO3MOKHOCTSIMU
aHaguTHueckoro nakera Deductor Academic.
IIporpamma paéoThbI

1. BbINOMHUTH WMIOPT JAHHBIX B MPOTPAMMHBINA KOMIIJIEKC

Deductor.

2. BbIMONMHUTE 3aiaHye 1O MPEBAPUTEIHHON MapIMaibHOM
00paboOTKEe JaHHBIX.

3. BemomHUTH 3agaHue MO MpeaBapuTEIbHON 00pabOTKe MyTeM
yIaJaeHUs] aHOMAaJIUM B JTAHHBIX.

4. BbINOTHUTH 3aJaHUE MO MPEIBAPUTEIBHON 00pabOTKE MyTeM
CIUIaKWBaHUS JAHHBIX METOJIOM CIIEKTPaIbHOM 00pabOTKH.

5. BbImomHUTE 3aJaHKE MO yIAJCHWE IIYMOB Ha 3Tare
npeaBapuUTEIbHON 00pa0OTKE JTaHHBIX.

6. O3HAKOMHUTBHCS C BOBMOKHOCTSIMH aBTOMAaTHYECKOTO aHaTN3a
Ka4eCTBa UMIIOPTUPYEMBIX JaHHBIX.

MeToanveckue yKa3aHus 10 BbINOJHEHU IO PA00ThI

1.1 UmmopT 1aHHBIX B MPOrpaMMHBIi Kommieke Deductor
Academic

HIMTIOpPT JMaHHBIX SIBISETCS OTHPABHOM TOYKOW aHanW3a JaHHBIX.
Nmmnopt B Deductor wmoxeT OCYIeCTBIATBECS W3 MOMYISAPHBIX
dbopMaToB XpaHeHMs IaHHBIX, Takux kak Excel, Access, MS SQL,
Oracle, TekcroBeii aiin m mnpounx. Kpome Toro, wumeercs
YHUBEPCAIBHBIN TOCTYN K JIIOOOMY MCTOYHUKY JAHHBIX MOCPEICTBOM
ADO umu ODBC (Tonpko B KOMMEpYECKOW BEepCHUM, B OECIIATHOU
BEPCHH BO3MOXEH UMIIOPT U3 *.txt, *.csv u *.ded).

WMmopT fAaHHBIX W3 TEKCTOBOro ¢ailia ¢ pa3AesuTensiMu
OCYILECTBIIIETCSI IyT€M BbI30BA MacTepa HMIOpPTa Ha [aHelu
«Crenapun» (puc. 1.1).
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Puc. 1.1. - [laneJs cuueHapuu

[locne 3amycka wmactepa wuWMMOOpPTa YKaXKEM THI UMIOPTa
«TekcToBblid Qaitny u mepeiieM K HacTpoiike ummopra(puc. 1.2-3).
VkaxeM umg (aitna, U3 KOTOPOro HEOOXOAUMO MOJYYUTh JaHHbIC. B
OKHE MOpPOCMOTpa, BBIOpAHHOTO (ailia MOXKHO YBUAECTH COJEPKAHUE
naHHOTO (haina.

Macrep vMnopra

H azEaHu1e | OnucaH9e

= P afnm naHHbIX
TercToeoi dain [Direct]
Deductar Data ¢ain MrnopT ws Deductor Data daiin

[
< Hazan | Hanee > | | OTtreHa |

Puc. 1.2 - MacTtep numnopra

Jlanee mepelimeM K HacTpoiike mapameTpoB mmmopta (puc. 1.4).
Ha 31011 cTpanuiie Mactepa npeaoCcTaBIsSIETCS BO3MOXKHOCTh YKa3aTh, C
KaKOW CTPOKM CJIEYeT HauyaTh UMIOPT, yKa3aTh TO, YTO MEPBasi CTPOKA
SBIISIETCSL  3arOJIOBKOM, BO3MOKHOCThb JOOABUTh TMEPBUYHBIA KITIOY.
VYkazarh, 4TO SIBISETCS CHUMBOJOM-Pa3/IeUTENIeM CTOJOIOB, a TaKXKe
yKa3aThb OTPAHUYUTENb CTPOK, pa3feUTEeNb LEJIOH U APOOHON YacTu
BELICCTBEHHOIO YMCJIIA, pa3AeINTEIb KOMIIOHEHTOB JaThl U €€ (hopmar.
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WmnopT TekcToBOro gadna
Y amure WA TEKCTOEOMD alina 408 MkNopTa # m l

—.‘

Mraa gaiina |':Z"'.L| zershadmintD esktophTestData [3) bt J|

F.onupoeka |.-’-‘-.NSI (it o] W | MNepean cTpoka ABNAETCA SArONOEKOH

MpocroTp BRIGpEHHOD $alina Ha4aTe MWNopT Co CTpokM: 1 j

ApzUMEHn? CuHyc A”oMa.un Eoasuwue wiMel Cpegr A
1] 0.010766982 0,.096101077 -0.0:

L 019998667 0,019998667 0,121877199 -0.0%

.039989334 0,039989334 —0.126413455 0,08z

059964006 0,.059964006 —0.097298%04 -0.0:
0,.079914694 0.084816585 0,.141709041

. 099833417 0,.099833417 —-0.07416128 0,024

119712207 0,119712207 0,202327993 0,124

.139543116% 0,13954311% —0.00p298541 0,12e

159318207 0,159318207 1]

PRI e e o s e s e

Puc. 1.3 - Boi6op ¢aiiia

HacTpofra popMaToE MMNOpPTa W3 Padna
kamuTe NapamMeTpel MMNOPTa W3 Paiina

I P OPMAT MCXOOHENX AaHHE!X
(®) C pazgenurenani [SHAYEHMA NN OTAENAKTCA CREUMANEHEIMU CHMEOASMM)]

() P UK CHPOBAHHOM WHPHHE! [M0A WMEKT S81aHHYH WAPWHY)

— Pazgemmeny _ HDEJJ.CTEIBJ'IEHHB FHIYEHWA

MeTuHa Nose
OrpaHuumTEN: CTROK

|true | |false

Ll enaoli W apofHON YacTeld Yicna

— P opMaTEl
K.omMMNoHEHT OB AaTEI Darel |dd,MM,_|,J_|,J_|,I_I,J

K.oMNOHEHT 0B BpEMEHK BpemeHi |h:mm

| < Hazag || Danee » | | OTrieHa |

Puc. 1.4 - Ilapame TpbI HUMIIOPTA

B nanHOM ciiyyae mapamMeTphl 10 YMOJTYAHUIO HA 3TOW CTPAHULIE
MacTepa YCTAaHOBJICHBI MPABWIIBHO, 8 UMEHHO: HAa4aTh UMIOPT C
IIEPBOM CTPOKH, IEPBASI CTPOKA SBISAECTCA 3arOJIOBKOM, Pa3ICiIUTEIIEM
MEXK]ly CTOJOIaMH SIBISIETCS 3HAK TaOyJsALMH, pa3JEeIUTENEeM LIEJION U



IpoOHOM yacTel sBisieTca 3amnsrtas. Jlanee nepeiieM K HacTponKe
CBOMCTB moel (puc. 1.5).

Mactep umnopTa - Text (4 us 9) - O

MapaMeTps HMNOPTa $afNa ¢ Pa3AEAHTEAAMH

HeauTe CHMB0N-Pas0eMTENE CTONSLOE M APYrHE ECAOMOrSTENEHEIE ’m
NapatETpel MMOORTS

EHMBDJ’IDM'I:IES.U.E.I'IWEJ'IEM ABNAETCA

(®) CHMBON TaBYAALMM (I Npaten () Tauka
() Todka © sandAToil () 3anATan () Opyroi
[ CuMTaTE NOCNSA0BATENEHEIE DAZETHTENM OaHHM

CpegHue
wyrkl

Bonewe
LYrbl

i aneie ‘ ~

AHOMAMAM i

ApryraeHT CuHyc

|w

0 0 0 1.0 0766352 1,096101077 1,035542574
(.02 1.019938667 0.019338667 0,121877193 0,072822839 0065166442
0,04 0.033333334 1,033333334 0.126413455 1,032251635 0053345344
(.06 1.059364006 1,053364006 0,037298364 01,0391 27784 0060371183
0.0s 1.073314634 1,02431 6585 0,141703041 0,092523579

0.1 2.093333417 D.033333417 -0.07416128 002437307 0052822573

Puc. 1.5 - Ilapame TpbI pa3nemTeJiel

Ha »stom 1mare wmactepa MpenoCTaBiIse€TCS BO3MOXKHOCTH
HAaCTPOUTH MMs, Ha3BaHUEe (METKY), pa3Mep, TUN JaHHBIX, BUJ JTaHHBIX
u HaszHaueHue (puc 1.6). Hekoropwle cBoiicTBa (Hampumep, THII
JAHHBIX) MOXHO 3a/laBaTh JUIsl BBIJIEJICHHOTO Habopa cToyionoB. Bun
JaHHBIX ONpECIsIeT — KOHEYHBIA JM 3TO HAOOp (AMCKPETHBIC) WIIH
OeckOHEUHbI (HenmpepbiBHBIC). Ha3zHaueHue CTOJOIOB oOmnpeaesseT
XapaKkTep WX HCMOJIb30BaHUS B alropuTMax oOpaboTKu (MIpyU UMIOPTE
MOYKHO OCTaBUTbH 3HAUEHHE 10 yMoia4daHutio). HeoOxomumo yoenuThes,
YTO B JAHHOM CJIy4ae THUIl JAHHBIX Y BCE CTOJOIIOB BBICTABICH KaK
BEIICCTBEHHBIN, TaK Kak B 0o0Jiee CTapbIX BEPCUSIX THUI OMPEACIISIICS
0 TEpBOM CTpPOKE, a B JEMO-TIPUMEpPE CTOJOIBI «APryMEHT»,
«CuHyc» U «AHOMaIMU» UMEIOT B TIEPBOM CTpoKe 3HaueHue «0», 49To
MOTJIO TIPUBOJUTH K HEMPABUJIHLHOMY ONPEICICHUIO TUIA JTaHHBIX.



HWmnopr Texkcrosoro ¢aina
YE amuTe NapameTpel CTONSWOE

SR OB HT Wra cTontua ||:|:IL'I
9.0 CrHyc
9.0 AHOoME MK

MeTka cTondya |a‘-\|:|rgmerrr

9.0 Bonkwme wyrael
. Tun ganHe: |9.ll BewecTEEHHEIN

9.0 CpegHue wyrel

9.0 Mankie wyrasl Buo aaHHE:x | == HenpepkIEHEIA

HazHadyeHue |ﬂ MHPOPMALMOHHDE

‘ < Hazag H Danee » | | Orr1eHa |

Puc. 1.6 - [IapameTpsbI cTOJOLOB

Jlanee ocTanoch TOJABKO BBINOJHUTH MUMIIOPT JAHHBIX, HAXKaB Ha
kHOTIKY «Ilyck» Ha crmemyromeM mare mactepa mmmoprta (puc. 1.7).
[locne uMmopTa JaHHBIX Ha CJEAYIOIIEM Ilare mMacrepa HeoOXOIUMO
BBIOpATh CIIOCO0 oToOpaskeHUs naHHBIX (puc. 1.8). B manHoM ciydae
caMbIM WH(POPMATHUBHBIM SIBJISETCS AUArpaMma, BHIOEpPEM ee.

Hmnopr Tekcroeoro ¢aina
3anyck NPoOLECCa MMNOPTa A&HHEIX M3 TEKCTOEOMD $alina

HazgaHue npouecca

Henewroe SAEEPLWEHHE

nDDLI.EHT EbINONHEHHWA TERYLWErD NPOLECCS

Bpema BeINanHEHHA 000000 n Il Nayza | M Cron |

| < Hazag || Danee » | | Orr1eHa ‘

Puc. 1.7 - Umnopr ¢aiina



Onpeaenelde cnocoGos oToGpaxeHHAa
Brifepure cnocofd oTofpakeHus gaHHE:

HazeaHue | OnKcaHve
2 Tabauunbie gannbe

. Tagnuua OTo0paasT QaHHEE B BHOE TAGMHUE!

I_ CTaTHCTHRS OTofpakasT CTATUCTUYECKME 0E8HHEIE BEISOPKM
= [+ Tpadpuku

|7 Duarpararaa OTofpakaeT gaHHbIE B BHOE AHArpattibl

[ Tuctorparama OTo0pakaeT 4aHHEIE B BMOE MTMCTOrpatmel

[T Duarparta pastie... JWarpanita pasmel eHia ofbekTos B NpOCTRaHETES

[T MuoromepHas aua.. DTOSPEwEET AaHHEIE B BMAE MHOMOMEPHON AMarPat bl

|_ Duarpatara ceazell  0TOOpa#aET CEASK MEHLY 3 NEMEHT A HA00PA AaHHEIX
=" OLAP ananus

I_ Fys tMHororepHoE OTOSPEKEHHE [KPOCC-TEAMUE M KPOCC-AMarpattda)
=] D6wue

[T Ceenetua CeENEHMA O NADAMETDEN

< Hazag || Hanee > | | OrreHa

Puc. 1.8 - Cnoco0 oTo0pake Hust

Ot ToOro, Kakue crocoObl OTOOpakeHusI OyayT BBIOpaHbI Ha 3TOM
JTamne, 3aBUCAT NOCJIEAYIONME Iard mactepa. B pgaHHOM ciydae
HEOOXOMMO HACTPOUTH, KaKHE€ CTOJOLBI AUArpaMMBbl  CIEIyeT
oTOOpakaTb M KakK HMEHHO. BwiOepeM i1 0TOOpakeHUs ToJje
«CUHYC» u tun auarpammsl «JIuauu» (puc. 1.9).

¢

HacTtpofixa cronfnos gMarpamMmbl
HacTpolika pasniyHelx NapaMeTpos cTOAAL0E QHarpartbl

MeTka cTondua | TN gaHHER

[] ApryrieHT 9.0 Bew ecTEeHHBIG
CuHyc 9.0 B ew ecTEEHHEI
[] &Horandd 9.0 Bew ecTEEHHRIG
[] Bonbwme wyme 9.0 Bew acTEEHHEIN

[] CpeaHue wyre 9.0 Bew ecTEEHHEIN
[] Mankbiz wyribr 9.0 Bew ecTEeHHLIN

Tun ‘ﬁ THAM W | Magnucu no & |,6.prgme|-rr

[ ] Znaverma no ¥

| < Hazan || Nanee > | | OTrieHa ‘

Puc. 1.9 - HacTpoiika cToI0110B
Ha MOCJaACAHCM Iare Macrtcpa H€06XOI[I/IMO YKaBaTB Ha3BAHHUC
10



BETKH B JEpeBe ClLeHapueB. Hamwmem B T1oJjie 3arojioBKa OKHa
«IMnopt mpumepa Uisi IEMOHCTpaUHUM NPeaoOpadOTKH [TaHHBIX» U
HaxxmeM «lotoBo» (puc. 1.10). Ha stom pabGora Mactepa mmmopra
3aKaH4YMBaeTCs. Tenepp B JIEPEBE CLUEHAPUEB IOSBUTCS HOBBIA Y3€N C
HEOOXOIMMBIMU  JaHHBIMM. B raBHOM  OKHE  MpPOTrpaMMBbI
NpeACTaBICHbl BCE BBIOpaHHBIE OTOOpa)kKE€HUsS JaHHBIX ATOro y3ia. B
JAHHOM CJIydae TOJIbKO auarpamma. [Ipumeudanue: ang oroOpakeHue
auarpaMmbl B 3D-Bujsie, HEOOXOIUMO HaXaTh KHOMKY

«3-X MEPHBIA BUI» B JICBOM BEpXHEM Yrily maHenu «Jluarpammay.
A s mpocMoTpa JIpyrol auarpaMMbl, Ha)XaTh Ha 3HAYOK JIYIBI
«OrobOpaxatpb mois» (puc. 1.11).

YenewHoe sasepueHHe
Broe rotoso gnA patoTel

KA

TextFile

MeTka

HMr4nopT npurepa 408 AEMOHCTPAUMK NPEL0SpatoTEM aHHER

OnucaHre

Puc. 1.10 — 3aBe pie Hue UMNIOPTa
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@aiin [paska Bua VsBpawnoe Cepsuc QOwkwo I = |5 %
DS-3 & B AL Eee dREO @D
I CueHapHu ? - X‘ ‘ Juarpammia ? -0 X
R ] B X B EE-H- | Q-ERl-| 5 @
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WMnopT NpuUtepa A8 AEMOHCTRALMK MPEac

0
0008018028 04 05 06 07078 09 1108118 13 14 15 16 17 18 19 2208 22 23 24 25 26 27 28 28
AprymenT

Puc. 1.11 - JImarpamMmma cunyca

1.2 IlpeaBapuTe/ibHas NapuuajibHas 00padoTka

Puc.

YacTto uMCXOmHBIE NaHHBIE JUIA aHadW3a HE TOATCI, a KayeCTBO
JAHHBIX BIMSET HAa KauyeCTBO PE3yJbTaTOB, IIO3TOMY BOIPOC
MOJITOTOBKM JaHHBIX JJIS IOCJEAYIOIIETO aHaiau3a SBISICTCS OYeHb
BaKHBIM. OOBIMHO

«CBIpBIE» JaHHBIE COJEpkKaT B ce0e pa3IuyHble IIIyMbl, 3a
KOTOPHIMH TPYAHO YBHIETH OOIMyI0 KapTUHY, a TaK)KE aHOMalIuh —
BIUSIHUE CIIY9aiiHO, JIMOO PEAKO MPOUCXOIUBIIMX COOBITHI. OYeBUIHO,
YTO BIUSHUE OJTUX (HAKTOPOB Ha OOIIyI0 MOJACIh HEOO0XOIUMO
MHHUMHM3UPOBATh, T.K. MOJI€JIb, YUYMUTHIBAIOIIAS HX, MOJYYUTCS
HeaaeKBaTHOM.

[lapumnanpHas TmpenoOpaboTKa CIAYKUT JJi BOCCTAaHOBJICHUS
NPONYIICHHBIX JaHHBIX, PEAAKTUPOBAHHS aHOMAIBHBIX 3HAYCHUM H
CIIEKTPAJIbHON 00pabOTKe MaHHBIX (HaIpUMep, CTIaKHBAHUS JaHHBIX).
MMeHHO 3TOT 1miar 4acTo MpOBOJUTCS B MIEPBYIO OUEPE/Ib.

PaccMoTpum npumeHeHne o0padoTKH Ha MPUMEPE TaHHBIX U3
daitna

«TestData.txt». OH coepKUT Ta0IUIY CO CIEAYIOIMMMHU MOISIMU:

«API'YMEHT» - aprymepr, «CHMHYC» - 3HayeHus cuHyca



aprymeHTa (HekoTopble 3HaueHus myctoie), «KAHOMAJIMN» — cunyc
C BBIOpOCaMH,

«BOJIBIIME HIYMBbI» — 3naueHus cuHyca ¢ OOJIbIIMMU IIIyMaMH,

«CPEJJHUE IIYMbI» — 3HaueHus cuHyca CO CpEIHUMU LIIyMaMH,

«MAJIBIE ITYMbI» — 3HaueHust cuHyca ¢ MajibiIMu IymMamu. Bee
JaHHBIE MOXXHO YBHJIETh HA JUarpamMMe IMocjae UMIOPTa U3 TEKCTOBOTO
daiina.

YacTto ObIBaeT Tak, YTO B CTOJOINE HEKOTOPbIC JdaHHBIC
OTCYTCTBYIOT B CHJTy KaKUX-JTMOO MPUYKH (JaHHBIC HE U3BECTHBI, JIMOO
X 3a0bUTM BHECTH U T.M.). OOBIMHO H3—3a 3TOTrO IPHUIILIOCH OBl
yopaTh U3 00pabOTKHU BCE CTPOKH, KOTOPHIC COAEPKAT MPOIYIICHHBIC
nanHele. Ho wmexanmsmer Deductor Studio mo3BosisitoT pemmTth 3Ty
npobimemy. OauH W3 MIAroB NaplIHaIbHONM 00pabOTKHM Kak pas
OTBEYACT 3a BOCCTAHOBJICHUE MPONYILICHHBIX 3HaYeHUi. Eciu n1aHHbIE
YIOPSAA0YCHBI (HaIpuMep, 0 BPEMEHH ), TO PEKOMEHIYETCS B KAUECTBE
BOCCTaHOBJICHHS IIPOMYITICHHBIX 3HAYCHUU U CIIOJIb30BaTh
anmpoKCUMAINI0. AJTOpUTM caM ToAOepeT 3HadYeHHEe, KOTOpoe
JOJPKHO CTOATh HAa MECTE MPOMYIIEHHOTO 3HAYEHMS, OCHOBHIBAsICH Ha
Onmu3ieKaMx JaHHBIX. EciM ke JaHHbIE HE YIOPSAI0YCHBI, TO
CJIeyeT UCIOJB30BaTh PEXKUM MAKCHUMAJIbHOTO MPaBIONOA00us,
KOrjJa aJropuTM TOJACTAaBIs€T BMECTO MPOMYIIEHHBIX JaHHBIX
HanboJiee BEpOSATHBIC 3HAUCHMS, OCHOBHIBAsICH Ha BCEH BRIOOPKE.

Jlns  meMOHCTpaliu  BOCTOJIB3yeMCSI MAacTEpOM  3arloJIHCHUS
nponyckoB. iIMnopTupoBas ¢aiisl MOKHO YBUJETh, UTO B CTOJIOIIE

«CHUHYC» coapepxarcsi mycTble 3HadueHus. Ha nauarpamme BbIe
BUJIHO, YTO HEKOTOpbIE 3HAYEHHWS CHHYyca MponymeHbl. Jlis
najgpHeHIe o0pabOTKM HEOOXOAWMMO W3 BOCCTAaHOBUTH. [l 3TOTO
ClIedyeT 3almyCTUTh MacTep 3amnoJiHeHHus mpomyckoB. Ha pwc.1.12
MOKa3aHbl Pa3JIMYHbICE BapUaHTBl CTOJOIIOB: C MPOMYIICHHBIMU
JaHHBIMU; C aHOMaNHUsMU (BbIOpOcaMM); C OOJBIIMMU IIyMaMH; CO
CPEJHUMH IIlyMaMH; C MaJIBIMU IITyMaMH.

st 3amycka mactepa HEOOXOAMMO BBIJICTUT HYXKHBIM ClieHAapHil
U Haxarb F/, nubo mpaBbelii KIMK TO HEOOXOIUMOMY CIIEHAPHIO
OTKPOET KOHTEKCTHOE MEHIO, IJi¢ TaK K€ MOXKHO BBIOpaTh MacTep
0o0paboTku. [lockoJIbKY JaHHBIE B HMCXOJAHOM HA0OpPE YMOPSIOYEHBI,
Ha CIEIYyIOIIeM Ilare macrepa oO0pabOTKM TMOCTaBUM TallOUKy -—
«00pabaThBaTh Kak yIopsao4eHHBIN Habopy» (puc. 1.13).
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MacTtep o6paGoTKH

HazBaHue | JnucaHqe

= DuMCcTKa AaHHbIX
¥ PuneTpauma P UAETPALMA CTPOK TatM...
n K.a4ecTED LaHHE CueHka KaYeCTES LaHHE
AMOAHEHME MPONYCKOE 2an0AHEHUE NPONYWEHHEIX. .
bilh PeoakTHpoEaHHE BRIGpOCOE PepakTUpoBaHKHe BRIGpOCO. ..
E@ MySnkatel W NpoTHEOREYMA BrIABNEHWE QYSIMKATOE W ...
CnekTpaneHanA oopatoTe.a JApatoTka YynopAGOYEHHEL. .
== KoppeaauHoHHER SHaAME HeTpaHeHue HesHaYaWw M ..
E0r% P aKTOpHBIA aHaNM3 MoHMKEHME PASFEPHOCTH ...
= TpaHCcPopMaUHA AaHHHX
‘f HacTpolika Hatopa oaHHE M arEHEHME NAPAMETPOE W...
%l CopTHpOBE.a COpTHPOBES AaHHB:
[ Oara v BperA MNpeoSpasoEaHUA 0ATE M E...
{E Mpynmupoeka [ PYNnMpOEK.a 0aHHER

a
'?f_;B JardeHa gaHHERR JardeHa gaHHE N0 TatAuLe  w

Hanee » | | OtraeHa

Pucynok 1.13 - MacTtep o0padoTku
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JanoAHEHHE NPONYWEHHBIE AaHHBX
QAW Me HACTpoRKKH HAtopa 0aHHE M

Wcnonezosare MHPOPRALWID Y303 OUWEHKEM KAYECTES aHHES

OpataTkiBaTE Kar YnopALoYEHHEIH Hatop

M aK.CHMENEHD LONYCTHMEIR NPOLEHT NPOMNYLWEHHBIX 03HHEI 50

| < Hazan ” Hanee | | OTreHa |

Puc. 1.14 - MacTtep 3anoJiHe HHsI MPONYCKOB

Jlanee ciemyer BbIOpaTh HEOOXOAUMBIM CTOJIOEIT ©U METOA
3al0JIHCHMS, B JJAHHOM ciydyae umHTeprnojsus (puc. 1.14). Iepeiins
Ha CTPaHMILY 3aIlycKa mpoiiecca 00pabOTKH, BBIMOJHIEM €€, Ha)kaB Ha
nycKk, W Jajee BbIOMpaeM THUN BHU3yaJH3allMud  00paOOTaHHBIX
naHHBIX (Kak B mpumepe mmmoprta) (puc. 1.15).. Tlocie BbmoaHeHHS
npoiiecca 00pabOTKU HAa AuUarpaMme BUJHO, YTO MPOIYCKU B JaHHBIX
UCYE3)IH, 4TO M ObUI0 HeoOXxoauMo caenath (puc. 1.16).

3anoAHEHME NPONYWEHHLIE 1aHHbBIX
Hactpoiika otaensHers none [YnopALoyeHHE R HEG0P LaHHEH]

O “pryment TN LaHHBR | B ewecTBEHHbI

o Dty

e AHOME M
B Bonbwme wyre HaszHauerme |¢ Menonesyemos
e CpeaHue wyrel
ﬂ b ankle Wyriel

Bg naHHe:x | HenpepkigHeI

Brifiop meTona oSpatoTku NponylweHHBR AaHHEL:

WHTEpnonWpoBaTE

OnucaHue MeToaa
BMecTo NponyweHHEI: SaHHE!: GYOYT BCTABNATECH
3HAYEHMH, NONYYEHHEIE MHTERNDAALMEN MCHOAHOMD
BPEMEHHOrD PALA [TONBKD 407 BEWECTEEHHEIN
HEMPEPLIEHEIX LaHHE! B YOpAGOYEHHE Hatopax)]

| < Hazan || Hanee » | | OTreHa |

Puc. 1.15 - HacTpoiiku MacTe pa 3ano/iHe HUSI IPONYCKOB
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i @aiin  Cpaeka Bug  MsGpaw Cepeuc  Owkwo 7 NER
Dnvnlmxhalﬁui@\ml%em\{a}z‘z | @ l
[ ? » x| Marpariia - E
RS B LE - @-E% -] 5@

(2] Texerosei eain (AU sershAdmint Desktopt
i, 3aMGAHEHUE MPOMYLEHHE ASHHEH(CUHY

00,06 0,16 0,26 0,35 0,46 0,56 0,66 0,76 0,85 0,96 1,06 1,16 1,26 1,36 1,46 1,56 1,66 1,76 1,86 1,96 2,06 2,16:2,26 2,36 2,46 2,56 2,66 2,76 2,86
AprymenT

< >

Puc.1.16 - 3ano/iHe HHe MPONMYCKOB MeTOA0M UHTE PHOJISIIIUA
1.3¥Ynanenue anoMaauii Ha dTane Npeao0padoOTKU JTaHHBIX

AHOManuMMU BCTPEUAIOTCS B «CBHIPBIX» JAHHBIX HE PEXE IIyMOB.
[lo cymectBy, OHM BOOOIIE HE JOJDKHBI OKa3blBaTh HHUKAKOTO
BIMSHUS Ha pe3yabrar. FEciau Ke OHU NOPUCYTCTBYIOT IMpHU
NOCTPOCHUHU MOJENIH, TO OKAa3blBAlOT HAa HEE BecbMa OOJIBIIOE
BIMSIHUE U UX MPEBAPUTEIHHO HEOOXOAUMO YCTpaHUTh. Takke OHU
HOPTAT CTAaTUCTUYECKYI0 KapTUHY pacnpefeneHus gaHHbiX. K
NpUMEPY, BOT KaK BBINVISIASAT JaHHBIE C AHOMAJUSIMHU, a TaKxKe
rHCTOrpaMMa uXx pacnupenenenus (puc. 1.17).

0-bA01 2000-m10 2001 -M0E  2002-M06 2003-M04  2004-k — :
Bata (Tog + Mecau) 17354 : 51645058 2,32999E7 : 30867567

Puc. 1.17 -I'uctorpamma ¢ aHoMaIusIMH
O‘-ICBI/II[HO, 4TO QaHOMAaJIMHM HC IIO3BOJAKOT OIIPCACINTb, Kak
XapakTep CaMuX JaHHBIX, TaK,M CTaTHCTHYCCKyl KapTtuHy. Ilocie



yCTpaHEHUs] aHOMAJIUH Te )K€ TaHHbIC TTPEACTABISIOTCS KaK MTOKa3aHo Ha
puc. 1.18

A0t 2000-b411 2007 -M09  2002-MO7  2003-M05 d —
Aata(log + Mecaw) 62323 629233 1,56265E6 ; 1, 92936E6

Puc. 1.18 - 'ucrorpamma 6e3 anomauii

Cnenyet OTKPBITh Mactep  00paboTKH " BLIOpaTh
penaktupoBanue BbiOpocoB (puc. 1.19). IloctaBuTh rajouky -
«O0pabaTeBaTh KakK yIoOpsa0YeHHBIH Ha0Op AaHHBIX» (puc. 1.20).

MacTep oGpaGoTkH

HazeaHue | OnucaHue
= DyHcTEA AaHHLX

F PunsTpauMa P UNETPAUMA CTROK TatnkHUEl N0 YCNoBUD
a k.auecTe0 naHHE OueHEa KAYECTES DaHHEIR
A 3aN0AHEHME NpONYCEOE 2anoAHEHME NPOMYLWEHHER AaHHER
KTUPOESHWE BRISpOC0E  PEnakTUpoBaHWE BEISPOCOE M 3KCTPEMAaNEHEIR SHIYEHE
EH Nytnukatel W npoTHEopEYMA  BrimBneHme oyonueaToE W NpOTHEOREYHIA
CnekTpantHan obpatoTka OfpafoTka YnopALOYEHHE GaHHEIY © WCAOAES0EaHMER Py,
=2¢ K.oppenauuoHHEE aHa s YeTpaHeHie HesHaYaWMy PakTopos
22 P AKTOpHBIN aHANME [MOHHAKEHWE PASMEDHOCTH BXOGHER 03HHENS
= T paHcPopMaLMA JaHHbIX
£ HacTpobika Hatopa aaHHel  MSMEHEHME NAPaMETDOE MCTOYHMK.A LaHHENK
'%l Coprupoeka CopTupoBka aaHHER
=] Nara v epema MNpeofpasoEaHKA ATl M BREEHM
{E [ pynnupoek.a [ pYNNHpOEK.a AEHHEIX

# 2, JameHa 0aHHEI 3ameHa gaHHEIR N0 Ta0AHLE
vE

¢ Hasan | Hanee » ‘ | OTreHa

Puc. 1.19 - Mactep pe1aKkTHPOBAHUS BLIOPOCOB
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PenakTHpOEaHUE BHMOPOCOE M 3ECTPEMaNbHLA SHAYEHUA
06wwMe HacTpoiMKkM HaBopa AaHHEIX

Wenonezogate HHPOPESLHD Y313 OLEHEH KAYECTES A3HHER

O5patarbIBaTE KAk YNopALOYEHHER HABO0D LAHHEX

 MeTog ONp&aeneH4A BblﬁDDCDB H 3IKCTPEMANEHEE SHAYEHUH

(®) CTaHOSPTHOE OTKAOHEHWE OT CPEAHErD

1A eISpoCoE 30 j A 3KCTPEMENEHE SHAYSHWE

() MHTEPKBAPTHALHAA WHPHHA

JLnA BpiGpocoe A 3KCTREMENEHEX SHAMEHWE

| < Hasan || Hanee » | | OrraeHa |

Puc. 1.20 - HacTpoliku MacTepa pe 1aKkTHPOBAaHUS BHLIOPOCOB

Ha cnenyromem mare (puc. 1.21) HeoOXoauMoO BEIOpaTh
Ha3HauYeHUE
«HMcnonb3yemoe» TOJNBKO i1 HEOOXOIMMOro cToJiona AaHHbIX. U
BBICTABUTH OOJIBUIyI0O CTENEHb IMOJAaBICHUS, TaK KakK BbIOPOCHI
CYHIECTBEHHBL. 151 MHOKECTBEHHOI'O BBIIEJIECHUS CTOJOLIOB MOXHO
ncrnonb3oBath kinasumy Shift u Ctrl.

PenakTMpoBaHue BHIOGPOCOB H IKCTPEMANLHBIX SHAYEHHRA
HacTpofika oTagnkeHER Nongi [UnopAgoYeHHER HaBaR AaHHER]

B ApryraeHt Tun gaHHER | BewecTEEHHRIGN

ﬁ CuHyc Bian 0 aHHR HenpepeeHer
“.&Hnmanuu

ﬂ Bonbwie Wyrel
© Cpearve wyrs  MeTon, oSpatoTku AaKCTREMANEHEIE SHAMEHMEA

HazHaveHue o Wcnonesyeros

ﬂ M aneie wyre! ;
CriakuBaTh. .

CreneHe nogaenenuA | Bonewan

— Meton ofpatiaTka BRISpOCOE

Crnamueate..

CTeneHe nogaeneHyA | Bonewan

< Hazan ” Hanee » | | OTreHa |

Puc. 1.21 - HacTpo#iku oTeJIbHBIX MOJIeH MacTepa pe 1aKTUPOBAHHS BHIOPOCOB
Jlaiee Haxarb KHOIIKY 1gHyCKy» U BBIOpaTh JaHHBIC s



OTOOpakeHUsI KaK B MpeapayllMx MyHKTax. Ilocie BbImojHeHUs
npolecca 00pabOTKHM HaA JaUarpaMMme BHIHO, YTO BBIOPOCHI MCUE3JIH,
OCTAJIMCh JIUIb HEOOJBIIME BO3MYILEHHS, KOTOpBIE JIETKO CIIIaJUTh
P TIOMOIIM CIIeKTpalibHOM 00paboTku (puc. 1.22).

Deductor Studio Academic (Hoebii) - [PeaaktvpoBaH1e EbIBPOCOB W 3KCTPEMaNbHbIX 3HAUEHWIA] = E
iith @aiin Mpaeka Bwa VsBpannoe Cepswc Okno 7 _ &
DE-W| & | |8l @ & " 0@y -[0
CueHapuu ? - X‘ Juarpamra 7T -0X
HE 87 [ TEE X S LE-R- | -E%W K| s @
=80 Cuzrapui

=t HMHUDT NpHrepa gna 4emMoHCT pauud npeg

Al 3aN0AHEHME NPONYWEHHE 3aHHECLHL
Yinh PenakTHpoEaHie BEIGPOCOE U 3KCTPEMa

AHOME AL

00,06 0,16 0,26 0,36 0,46 0,56 0,66 0,76 0,86 0,96 1,06 1,16 1,26 1,36 1,46 1,56 1,66 1,76 1,86 1,96 2,06 2,16 2,26 2362 45 2,56 2,66 2,76 2,86
AprymesT

Puc. 1.22 - lnarpamma mocJie yaajie HUsl aHOMAJIM i

1.4 CrnaxxvBaHM sl JAHHBIX METOIOM CIIEKTPAJIbHOM 00pad0oTKH

Crima)xuBaHHE JAQHHBIX IPUMEHSCTCS JUIS yAAJCHHUS IIyMOB W3
HUCXOJHOTO Habopa, a TakKe I BBIACICHUS TEHJCHIIMU, KOTopas
TPyIHO BHJHAa B HcxomHoMm HaOope. Ilmardpopma Deductor Studio
npejuiaraeT HeCKOJIbKO BHJIOB CIICKTPAIbHOM 00pabOTKH: CTiIaKUBaHUE
JTAHHBIX MyTeM YKa3aHWs II0JOCHhl TPOMYCKaHWS, BbIUMTAHUE IIyMa
NyTeéM  yKa3aHus  CTENEeHW  BBIYUTAHUS  IlyMa U BEHBIET
npeoOpa3oBaHrE IyTeM YKa3aHHsS TIIYOMHBI Pa3JIOKEHHS M IOPAIKa
BEUBIIETA.

s BeIOOpa crocoba BeWBIET MpeoOpa3oBaHUsI OTKPHITH MacTep
oOpaboTku  jyisi  cueHapus — «PemakTupoBaHHE€ ~— BBIOPOCOB U
AKCTPEMAITBHBIX

3HaueHniv». B mactepe creygg BbIOpaTh MyHKT «CHEKTpajibHas



obOpabotka» (puc. 1.23)
@]

Mactep o6paboTkM

HasBaHue | OnmHcaHue
(=] DYHCTKA AAHHBIX
F FueTpauma P UALTPEUMA CTROK TaGAHLE! MO Yo AoEMD

n F.auecTED AaHHER OUEHKa KAYECTEE QAHHBIE

A BENOAHEHME NPONYCK o8 3anonHeHME NPONYWEHHBR §3HHBIR

hith PenakTHpoEaHue BIGpoc... PeiakTHPOBAHME BLISDOCOR W3 KCTREMA.

EB Jy6nmeaTel U NpoTHEOPE... BriRensHHe AYGHEATOE W NPOTHEDPEYME

nekTpanbHan ofpatotka 06patoTka YynopAaouEHHE AaHHE C ...

=22 KOppenAUMOHHEIN aHankis Y CTpaHeHHE HESHAYALME $akTopoE

2 PaKTODHEIN BHAME MOHWKEHHE PASMEPHOCTH EXOQHEIR GaH. ..
= TpaHCHhOopMauMsa AaHHbIY

AL HacTpoiika Hatiopa AaHHE WEteHeHHe NapateTpos HoTO4HMKE 43H...

%l CopTupoEKa CopTHpoEka AaHHER

[E] Oara v eperaa MNpeotpasoEaHa AATEl W BPEMEHK

{E [pynnHposka [ PYNMHPOEE.S AaHHE!:

& % BameHa aaHHs 3ameHa JaHHER N0 Tadauue

< Hazan, | Hanee » | | OTreHa

Puc. 1.23 - Mactep 06padoTkn

B wmactepe chnekTpaipbHOM 00paOOTKM HEOOXOIMMO BHIOpATH
Ha3HAYCHHUE HCIIOJB3YeMOe sl CTONONa «AHOMAaIuW», U B Ka4eCTBE
METOJla CTJaXHWBaHUS JaHHBIX BBIOpPATh BEUBIET NpeoOpa3oBaHUE

(puc. 1.24).

CnexrpancHan ofpatiorka
HacTpoiika oraensHeR noaei

B AprymeHT Tun gaHHeR | BewecTeeHHEI
° CHHyc

o BHOMAnM
O Eontwve wyrs  CrnamMEaHHe gaHHE
e CpeaHHe Wyl () Pypbe-npecfipasosaHue
B Manbiz wyre Monoca Mponyck aHWA

HasHayeHme |\/ Wenonezyeros

(®) BefisneT-npenfpasosaHue
[ nuelHa paznoseHHA

MopAgok BefENETA

BT aHue wyra
() Pypbe-npeotpasoeaHue
CTeneHe sbMMTaHHA WyHa | Manas

| < Hazan || Danee » | | Orraena |

Puc. 1.24 - Mactep cneKTpaibHOI 00padoTKu
Jlanee BbIOpaTh Bi3yanuszanuio «J/luarpammay u cTosioern
«Anomanumy. [Tociie 06paboTKu MOXKHO YOeIUTHCS HA JuarpaMmme

B OTCYTCTBUH BBIOpocOB (puc. 1.25).
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Qaﬁn Mpaeka Bwg Vsbpannoe Cepemc Oxno 2 - || & =%
DE-WH & B A EEE @50 @y 0

CueHapm 2?2~ Xl ‘ Iuarpamma Eodx
FEH a®D TR X B LE-E | Q-ERE- 5@

= E&l CusHapiu

(=[Z] MrnopT npuMepa AnA aemMoHCTpaWMM Npeac
il -3ANOAHEHME NPOMYLIEHHE X LaHHELCHHY

il PEAaKTUPOESHWE BLISPOCOB U 3KCTPEMa
CrexTpankHan ofpatioTka [PrasTpa

00,06 0,16 0,26 0,35 0,46 0,55 0,65 0,76 0,85 0,95 1,06 1,16 1,26 1,351 45 1,56 1,66 176 1,35 1,96 2,06 2,16 2,26 2,35 2,46 2,55 266 2,76 2,36
AprymeHT

Puc. 1.25 - /Iuarpamma nocJje npuMe He HUsl Clie KTPAJILHOI 00padoTKH

1.5¥Ynanenne mymMoB Ha 3Tamne NpeJaBapuTesiLHON 00padoTKe
JAHHBIX

[IIyMBl B JaHHBIX HE TOJIBKO CKPBIBAIOT OOIIYyIO0 TEHJCHIIMIO, HO
U TIPOSBISAIOT CceOsl TMpH TOCTPOSHHM MOJCIH TporHo3a. M3-3a HuX
MOJICTTh MOKET IMOTYYUTHCS C TUIOXUMHU 000O0IIAOIIIIMHU Ka4eCTBAMH.

B npumepe no napuuanbHoit 00paboTke ecTh 3 cToJ01a ¢

IyMaMU:
«bOJIBIIUE IIYMbI», «CPEHAHUE IIYMbl», u «MAJIBIE

LHTYMBI» -
COOTBETCTBEHHO CHHYC C OOJIBIIMMHU, CPEIHHUMU U MAaJIbIMU

mymMaMu. SICHO, 4TO JUIsi JayibHEWIed padoThl ¢ JAaHHBIMU 3TU IIyMbI
HeoOxoaumo ycTpaHuth. CriekTpanabHas 00padoTKa MO3BOJISIET ClIeIaTh
ATO C TOMOIIBIO YKa3aHUS JUIsl TUX TOJIeH B Ka4eCTBE TUTIa 00pabOTKH
«Bpruntanne  myma». Hactpoliku — 00iagatoT  ompeneaeHHON
ruOokocThio. Tak, cymecTByeT OoJiblliasi, CpEAHssT W Majas CTENEHb
BBIUMTAHUS  IMymMa. AHAJIUTHK MOXET MO0J00paTh  CTENCHb,
YCTPauBAIOIIIO €ro.

B wmacrepe crekrpanbHOl 00paboTkm (puc. 1.26) mo ouepenu
21



BeIOpaTh nosist « BOJIBIIUE ITYMbID», «CPEJHUE HTYMbD» u

«MAJIBIE IIIYMBbI», 3anate Tun oOpaboTku «Bbrautanue mymay
u

yKa3aThb CTENEeHb TMOJABICHUS — «OOJIbLIAsH), «CPEOHSASD W
«Majas»  COOTBETCTBEHHO. B  HEKOTOpBhIX CllydasiX HEIJIOXUE
pe3ynbTaThl yAAJCHUs IIyMOB JlaeT BEHBIET MpeoOpa3oBaHMUE.
[ToBBICHTH Ka4eCTBO CIVIQXKMBAaHUS IIIyMOB TakKUM CHOCOOOM MOXHO,
nyTeM TMOJ00pa YAOBIETBOPUTEIBHBIX MapaMEeTpPOB 00pabOTKU (puC.
1.27).

CnekrpancHana obpatoTka
HacTpofka aTaenkHex Noned

ﬁ.-‘-‘-.prgMEHT TwN gaHHER | BewecTEEHHEI
° CHHYc

ﬂ AHOMANHM

" BOMBLME WyMB!
/ CpeaHue wyrae () $ypre-npectpasoBaHUe
J bl ankle WwWyre) [Monoca NponyckaHWA

HazHaueH1e ‘¢ HWenonezyemoe

— CrnasueaHue 0aHHER

() BefisneT-npentipasosatie
[ nysiHa pasnokeHUa

MNopAook BefENETa

— BeMuTaHMe WwWyka
(®) Pypre-npeofipasosaHHe
CTeneHE BEIHMTaHMA WYKa

| ¢ Hazan || Hanee » ‘ | OrraeHa ‘

Puc. 1.26 - HacTpoiiku MacTepa cie KTPajbHOii 00padoTKH
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[E o0aiin DOpaska Bua Msbpannoe Cepenc Okro 2

Deg-J| & r2e s B8 & =80ed-0

Cueriapii ? » x| [ fverpas L 0X
EEIEEEE R R B ER R L TR
=Bl Cuenapim

=ET paia [C\Users\AdrinDesktor

>

00,06 0,16 0,26 0,36 0,46 0,56 0,66 0,76 0,35 0,96 1,06 1,16 1,26 1,35 1,46 1,56 1,66 1,76 1,36 1,96 2,06 2,16 2,26 2,35 2,46 2,56 2,66 276 2,86

AprymerT

1.6 Bo3mMokHOCTH

Puc 1.27 - Jlmarpamma nocJie npuMe He HUS Cle KTPAJIbHOI 00padoTKH
ABTOMATHYECCKOIO aHaJIn3a KadecTBa

AMIopPTHPYeMbIX JaHHBIX B Deductor Academic

B macTtepe o0paboTKu BbIOpaTh MYyHKT «Kaye€CTBO JAHHBIX» (pHUC.

1.28).

OueHka KaYecTBa AaHHLIX

OnpegeneHys NPONYL EHHEIX 0aHHEX, EEIGPOCOE W S KCTPEMANEHEIR
FHAYEHHA

OfpatiaThIBEATE Kak YNopAAOYEHHE Hatop

M 8KCHMANEHD LONYCTHMENRH NPOWEHT MPONYCKOE

r METDJ:L onpegensHHA BblﬁpDCDB H3ECTPEMANEHEBIR SHAYEHHIEA

(@) CTaHOANTHOR OTKAOHEHME OT CREIHEro

BriSpoce! 30 j JkCTpEManEHEIE SHAYEHKA

() MHTEPKEARTHAEAEA WHDLHE

BriSpoce! 1.5 j FKCTPEMANEHEIE SHAYEHWA

ITocne ananu3a MacTep JaeT peKOMEHAalluu K 00paboTKe JaHHBIX
¥ BO3MOXKHOCTh aBTOMaTH4eckoro ucnpasieHus (puc. 1.29). Cremyer
OTMETHUTb, YTO aBTOMATHYECKHUE HCIIPABICHUE JAJIEKO HE BCErJa JacT

Puc. 1.28 - MacTep Kauye cTBa TaHHBIX

KesaeMble pe3yabTatel (puc. 1.30).
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B Creerpammas ofpstorna (Fummpauea] 5 Compemu . 80 Bmarct.. = Hepep.. T Crassisar. 09076 Mgmotipa.
5 Mamwus 9.0 Bewerr,. == Henper... §  Croasear. 09205 Mesacdps.
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Puc. 1.29 - Pe3yabTarbl MacTe pa kade cTBa 10 00pad0TKH JaHHBIX

B oaiin Mpaeks Bua Vh6pasnoe Cepswc Okwo 2 [ |&][x
DS-d e s @R da wam a0
Cueapii 2 + ] [ Ouerea cavecrea g 7 +8X
I S abw| i vl W H e @ R
= &l Cuerapun

nnnnnnnn

CrexrpansHas ofpatoTka [Prnetpaura) & | Man

kie Wy, 9.0 Bewect.. == Henpep,

< >

Puc. 1.30 - BriBoa MacTepa nmocJjie BCEX BHECCHHBIX HAMU u3Me HeH Ui

«I'psi3HBIE  JaHHBIE» MPEICTABISIIOT COOOM OYeHb OOJBIIIYIO
npobneMy. PaKTUYECKH OHM MOTYT CBECTH Ha HET BCE YCHIIUS IO
aHanu3y JMaHHbIX. [IprdeM, pedb uMIET HE O Pa30BOM OlEpaluu, a O
MOCTOSSHHOM paboTe B ATOM HampaBieHHMH. UHWCTO HE TaMm, TJe He
COpST, a TaM, IJie yOuparoT.

OnucaHHbIE  BBIIE  BapUAHTHl  pEIIEHHST  MpPoOJIeM  HE
eAUHCTBeHHbIE. ECTh emie A0CcTaTOYHO MHOTO METOJ0B O00pabOTKH,
HauWHasg OT OKCIEPTHBIX CUCTEM M 3aKAHYMBAS HEUPOCETAMMU.
['maBHOE, CyME€Tb TIPaMOTHO JHMM BOCIOJb30BaThCd. (0A3aTENBHO



HY)KHO YYHUTBIBaTh TO, YTO METOJIbI OYMCTKH CHJIBHO IPHUBSI3aHBI K
npeaMetHor oomactu. OT cdepbl ACATENBHOCTH OpraHu3aluu |
Ha3HAYCHUsI XPAaHWIWINA JAHHBIX 3aBHUCHUT IMPAKTHYECKU Bce. To, 9TO
JUISI OMHUX SIBJISETCS IIyMOM JJIS IPYTMX OYCHBb IIEHHAsS WH(pOpMAaIIHs.
Ecnu y Hac Oyaer ampuopHas uHpoOpMaIus O 3ajade, TO KaueCTBO
OYMCTKH JTaHHBIX MOYKHO YBEJIMYUTh HA TTOPSIAKH.

1.73anaHmne HA cAMOCTOSITEJILHYIO PA00OTY

CrenepupoBaTh COOCTBEHHBIM HaOOp TaHHBIX ITPOBECTH €TI0 aHAIH3
U BBIOJHUTH MpenoOpadoTKy AaHHBIX. JlaHHBIE CreHEepupoBaTh B
3JIEKTPOHHOM Tabnuie ¢ momompio MS Excel ¢ wucnonbp3oBaHuem
dbopmyn u aBro3zanoiaHeHun. ['0TOBBIN (Daitn HEOOXOAMMO COXpPaHUTh
B (popmarte

«*.csv» (MS-DOS) u npu mmmopte B Deductor, BeiOpath B
KadyecTBe pazaenutesis « Touka c 3amsToin.

Conep:xxanue oT4éTa

1. Onucanue npeaMeTHOM 00IacTU

2. 3amymiéansie AanHble (90-100 BeKTOPOB pa3MEepHOCTHIO HE
MeHee 4)

3. CkoppeKTHpOBaHHBIC TaHHEIC

4. Kpatkuil nopsigok 00padboTku
5. BrIBoabI

KoHTposibHBIE BOIIPOCHI

Jlnst uero ciyxuT nporpamma Deductor Academic?
3adueM HyXHa Tpeo00padOoTKa TaHHBIX?

UYro Takoe napiuanbHas npegoopadboTka?

UYto Takoe BerBIeT?

Kakune nanHbpie MOKHO UMIIOPTHPOBATH B MporpaMmy?

Al .
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IIpakTuyeckas padora 2

ba3oBbie MeTOaBI HHTC/UVICKTYAJIBbHOI'0 aHA/IN3a JaHHbIX

[IpoaomKuTeasHOCTL pabOTHI — 8 yac.
Ileab padoTBI: 03HAKOMHUTBLCS C BOBMOYKHOCTSIMHU KJIaCCH(UKAIIMH
JIAHHBIX C TIOMOIIBI0 aHaauTuyeckoro nmakera Deductor Academic.

IIporpamma paéoThbI

1. BemogHUTh KIacCU(DUKALMIO JAHHBIX C HCIOIb30BAaHUEM
anroputmag-mean.

2. BpmonHuth K1acCUUKAIMIO AHHBIX C HCTOIB30BAHUEM
anroputmak-mean.

3. BemonHuth KIacCUDUKAIMIO JAHHBIX C KCTIONB30BAHUEM
HEUPOHHOM CETH.

MeToanyeckue yKa3aHUs 10 BHINOJHEHU IO PAa00ThI

3agavya pa30MEHUs MHOXECTBA OOBEKTOB WJIM HAONIOJEHUN Ha
aripUOPHO 3aJJaHHBIC TPYIIbI, HA3bIBAEMBIC KJIACCAMHU, BHYTPU KAXKION
M3 KOTOPBIX OHHU TMPEANOJAraroTCs NOXOKMMHU Jpyr Ha JIpyra,
UMEIOIMMHA TMPUMEPHO OJIMHAKOBBIE CBOWCTBA W mpu3Haku. lIpu
3TOM pEIIEHHE MOIYy4aeTCsi HA OCHOBE aHain3a 3HAYCHUUM aTpuOyTOB
(TpU3HAKOB).

Knaccudukanus sBiseTcss OAHOM W3 BakHeWnmx 3amad Data
Mining. Ona mnpuMmeHseTcss B MapKeTHHIE TIPH  OICHKE
KPEIUTOCTIOCOOHOCTH  3a€MIIMKOB,  OMNPEACICHUU  JIOSIBHOCTU
KJIMEHTOB, PacllO3HABaHUM O0OpPa30B, MEIUIMHCKOW JUArHOCTUKE U
MHOTUX JPYrUX NOPUIIOKEHUSX. ECIM aHAIUTUKY W3BECTHBI CBOMCTBA
OOBEKTOB KaXKJIOT0 Kjacca, TO Korja HOBOE HAOJIOJACHUE OTHOCUTCS K
ONpPENICICHHOMY  KJacCy, JIaHHbIE  CBOWCTBA  ABTOMATHUYECKH
pacupOCTPAHAIOTCS U HA HETO.

Ecmu 4mcmo KinaccoB OrpaHUYEHO JBYMS, TO HMEET MECTO
OuHapHas KJIaccU(UKaIusi, K KOTOPOH MOTYT OBITh CBEJCHBI MHOTHE
Oonee cioOXHBIE 3agaud. Hampumep, BMECTO OIpENeICHUS TaKUX
CTEIEHEN KpPEAUTHOro pHUCKa, Kak «Bbicokuit», «CpemHuin» uin
«Huzkuit», MOXKHO chonbszgleaaTb Bcero JBe - «Bprgatey wuim



«OTKas3arby.

Jns knaccupukanuu B Data Mining mcmons3yeTcss MHOXKECTBO
PAa3JIMYHBIX MOJEJEW: HEMPOHHBIE CETH, IEPEBbA PEIICHUN, MAIIMHBI
OIOPHBIX BEKTOPOB, MeToj K-OnrkalImx cocelei, aaropUTMBI
MOKPBITUSA U JIp., TIPU TOCTPOECHUHM KOTOPBIX MPUMEHSIETCS 00ydeHUe
C YYHMTEIEM, KOrJa BbIXOJHAs NepeMeHHas (MeTKa Kjacca) 3ajJaHa
L KOKJIOTO  HaONIOACHUSI. dopmanbHO  KIaccUHUKAIUS
MPOU3BOJUTCS Ha OCHOBE pa3OMEHHUs MPOCTPAHCTBA MPU3HAKOB Ha
o0jacTu, B Mpenenax KaxIAoh M3 KOTOPHIX MHOTOMEPHBIE BEKTOPHI
paccMaTpUBAIOTCA Kak HMJACHTUYHBIC. VIHBIMH clIOBaMH, €CI OOBEKT
nonana B 00JacTh MPOCTPAHCTBA, ACCOIUUPOBAHHYIO C ONPEICICHHBIM
KJIaCCOM, OH K HEMY U OTHOCHUTCH.

PaccMoTrpum  kimaccudukamuio JaHHBIX Ha mnpuMmepe Mpucos
@umepa. Hpucel @uiiepa - 3TO HaA00p [aHHBIX IS 3a7a4yu
kiaccudukanuu, Ha mpumepe Kotoporo Ponanpny @umep B 1936
roy TPOJAEMOHCTPUPOBa paboTy pa3pabOTaHHOTO UM MeEToJa
JTUCKPUMUHAHTHOTO aHajgu3a. OTOT HA0Op JaHHBIX CTal YiKe
KJIACCUYECKMM, W  4YacTO HCIOJb3yeTcsl B JHUTepaType s
WUTFOCTpAallM  pabOThl  PA3IMYHBIX CTATUCTHYECKHX aJTOPHUTMOB.
Wpucer @umepa coctoar w3 aaHHbIX o 150 sk3emruispax upuca, mo
50 sk3emruiipoB u3 Tpéx BuuoB - Mpuc meruaucteii (Iris setosa),
Upuc Bupruackuii (lris virginica) u HWpuc passouserssiii (Iris
versicolor). Jlns  KaxIoro dK3eMIUIIpa H3MEPSUTHCh  YETBIPE
XapaKTEPUCTUKH (B CAHTUMETPAX):

— JmHa yamenuctuka (anri. sepal length);

— nmpuHa vamenuctuka (anri. sepal width);

— muHaenectka (anri. petal length);

— nmpuHa jenectka (anri. petal width).

Ha ocHoBaHuu »53TOro Habopa JaHHBIX TPEOyeTCS IOCTPOUTH
MpaBUJIO KiacCU(UKALMK, OMPEACISIIoNIee BU PACTEHHS IO JaHHBIM
U3MEpeHni. ITO 3a7ada MHOTOKJIACCOBOM KiIacCH(HKAIIUU, TaK Kak
MMEETCs TPH Kjlacca - TPU BHUAA UpPHCa.

2.1 Knaccupukanms JaHHBIX ¢ HCIOJIb30BAHNEM AJTOPUTMA
«g-mean»

Nmnoptupyem B mporpamMmy jgaHHbie u3  (aina «Mpucherixt».
Hns  Hayama mompoOyem MpOBECTH KJIacCCU(DUKAIIUIO  HUPHUCOB,



BCTPOCHHBIM METOJIOM KjacTepusaruu g-mean (puc. 2.1). MaTepecHo
TO, 4YTO OOydYeHUE OyJEeT MPOXOJUTh O€3 YUHUTENs, T.C. BBIXOJHbBIC
JaHHBIE HE OYAYT yKa3aHbl.

®aiin [paeka Bwg Msbpanroe Cepsmc QOkno 7 mmm

Ne-B 8 =i @8 4 2a0/@y- B

] CueHapuu ? X| | Tatinua ? + 0 x|

EH a0 T reX @ EE& T 14750 o

BIEHEH‘BDW [LaMHa yawe nueTika | WkpuHa yalEAMCTIK | Ilauna nenectra | Wnpua nenecTka Knace A
ey 51 aB 14 0.2 Iris-setoza

43 3 14 0.2 Iris-setoza
47 32 13 0.2 Iris-setoza
46 31 15 0.2 Iris-setoza

5 36 14 0.2 Iris-setoza
54 33 1.7 0.4 Iris-setoza
46 34 14 0.3 Iris-setoza

5 34 15 0.2 Iris-setoza
44 23 14 0.2 Iris-setoza

Y O O I .4

Puc. 2.1 - UMnopTupoBaHHbIe TaHHbIE

bonee Toro, He OyayT Aake yKa3aHO KOJWYECTBO KJIACTEpPOB, Ha
KOTOpO€ HEOOXOAMMO pa3liefiuTh JAaHHYIO BBIOOPKY, IPOBEPUM
3¢Q(DEKTUBHOCT, BCTPOCHHON CHCTEMBI KjacTepu3aluM, s 3TOro

HEO0OX0IUMO BBIOpaTh B MacTepe 00paOOTOK MYyHKT KJacTepHu3alus
(puc. 2.2).

MacTtep o6paGoTKH

H azEaHue I OnmcaH9e I
S

P OprMPOEAHHA PEMPESEHT ATHEHOMD NOLRHD. .

B Pastuetie Ha MHO.. PastqeHMe Ha O6YHAIWES M TECTOBDE MHOKE..,
# CkonbaAwes okHa T PaHChOpMAaLMA AaHHBI CEONBSALLMM OFHOM
ets KOHEWHBIE KNaccel  [MOHMAEHME PAZHOOGPASMA YHHKANEHEI SHAY...
= Drata Mining

oo0 AETOROppENALMA Facyer BeIG0poYHON GETOKOPPENALMM CTONGWLOE
é ACCOUMATHEHEIE NP... [TOMCK ACCOUMATUEHEIX SEEMCHMMOCTER
% K.apTa KoxoHeHa CaronpraHWEUWL aACA KapTa KoxoHeHa

K NAcTEpWEaLMUA K.nacTepHsauMa anropuTrdor k-reans Wi g-..
J.':L). EM knactepusaumra  KnacTepuzauka anropuTeor Expectation- ax...
Eh Knactepuzauma Tp...  KAacTepu3aumMs TpaHSakuMi anropuriiom CL..
1] NuHelHaA perpeccHA MNocTpoeHKMe NMHERHON MOLE N4
- NorucTiyeck.an per... [MocTpoeHME GUHAPHOMN AOMMCTMHECKOE FMOLENH

W

W Nepeso pewweHui MocTpoeHWe gEpEEa PEWEHKA 3AMOpUTHOM ...

£ Hazan, | DNanee » | | OTtieHa |

Puc. 2.2 - MacTtep KJacTe pu3anuu

Ha cnenyromem mare (puc. 2.3) co cronbna «Kmace» ybdepem
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Hacrpofika HasHaueHWi cTonboe

Ha3HAYCHUE BBIXOJAHOEC M IIOCTaBUM HWHQOPMAIIMOHHOE,
oOydeHue OyJIeT MPOUCXOIUT O€3 yUUTEsl.

JanaliTe HAZHAYEHKA MCKOOHEN CTOAGLOE LaHHE

Ternephb

".| JLHHA YaLEMETHES
".| WlHpHHa YaWEAMCT RS
".] HnuHa nenectra

'ﬁ WuptHa nenecTra

Mra cTondua | CaLs

Tun gaHHE: | CTpokoERIF

HazHaueHue

‘a MH®popralMoHHOE

B Knacc

Bug gaHHE: | JuckpeTHEIR

— HHuE aneHEIE SHAYEHMA

)

Kon-eo YHHEANEHEIR SHAYEHMA

Irig-zetoza
Irig-wergicalar
Irig-virginica

HacTpolika Hopraanusau. .

< Hazan || Hanee » | | OTraeHa

Puc. 2.3 - HacTpoiika macTe pa KJIacTe pu3alnuu

Jlanee cnemyer HAcTpOUTh Mapamerpbl OOy4YeHHs, B JaHHOM
KOHKPETHOM Cllydae, MapamMeTpbl MO YMOJYAHUIO OTJIUYHO MOJXOJST

(puc. 2.4).

PaztueHHe HCcRogHOro Haﬁupa AdHHHX H3 NOAMHOXECTEA

HaCTpDﬁTE paSﬁHEHHE HCEOQHOr D MHOKECTES AaHHBIL Ha Elﬁ';l‘-lEIIDLLI,EE ]
TECTOEQE MHOKECTEA

Crnocof pasaeneHa HEXO0AHOMD MHOKECTES 43HHBIX CaydaiiHo

Cronfiey ona pasgeneHida HCKOQHOrO MHOKECTES

Paztep

MHo%eCTED MNopAgok CopTHPOBKK

B npoueHTax | B cTtpokax
D fyyatow ee 95,00 142 | Mo eozpacTaHumD
TecToBoe 5,00 2 lNo BospacTaHW

MTOro: 100,00 150

150

K.onuyecTen cTpok, (BCero)

< Hazan || Hanee » | | OTreHa |




Puc. 2.4 - HacTpoiika napaMe TpOB 00 y4e HUSI

Ha cnenyromeM mare mMactepa HEOOXOJMMO BBIOPATh AITOPUTM
Knacrepuzauun. Ha u Tak 3apaHee M3BECTHO, 4YTO KOJIMYECTBO
KJIACTEPOB JOJIKHO PABHATHCA «3», HO MPOTECTUPYEM BO3MOKHOCTHU
nporpaMMbl W TPEJOCTaBUM €Ml camMoil  BBIOpaTh KOJHMYECTBO
KJIACTEPOB. JTO Tak k€ OylIeT MOJE3HO, €CIU HEe M3BECTHO Ha KakKoe
KOJIMYECTBO TPYII CJICAyeT pa30MBaTh BEIOOPKY (puc. 2.5).

Hactpofka napamerpoB KAacTEPHIAUHH
Heamure NapareTpel KNacTepWEaluM

(®) ABTOMATHYECKH ONPEfEnHTE KOAMYECTBO KAAcTepoE [g-means]

YpoBeHe ZHAUMMOCTH, & 0.1 W

Yerd SonbWe YpoEEHE SHAYMMOCTH, TEM G0NBLWE KNACTEPOE GY1ET
CrEHEPUpOBAHD NPM KNACT EQMSaLMA,

() PP UKCHPOBAHHOE KOAMYECTBO KnacTepos [k-means)

KonMyecTED KNACTEPOE 7 =

KEI}K,IJ,EH CTPOYEa MCHO0HOr D Halﬁl:ll:la O AHHER lﬁ':],D,E.'T OTHECEHA K
OOHOMY MZ ENacTepoE, KONWYECTED KOTORER ONpedendeTch EeIWLEe,

Puc. 2.5 - Bpi0op ajJropuT™Ma KJacTe pu3aiuu

Cnenyronmii mar wmactepa MpeJiaraetr 3amyCTUTh MPoIece
oOyueHusi U HaOMOJATh B Mpoliecce OOydeHUs] BEIMYMHY OIMOKH, a
TAaKK€ TMPOLEHT pacno3dHaHHbIX TmpumepoB. [lapamerp «Yacrora
OOHOBJICHUS» OTBEUAET 32 TO, Yepe3 KaKOEe KOJIUUYECTBO AMOX O0ydeHUs
BBIBOJIUTCS JIaHHAsi HHpopmarus (puc. 2.6).
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Knacrepusauuna Habopa 0aHHBX

3anyck NPOLECcca KASCTEPHSALMM

JAyyaWes MHOKECTED TecToBOE MHOKECTED

B [#] MakcuraneHan owwtka 4 92E-0 = [#] Makcuranshan owwtka 4 01E-M
= [+] Cpeanas owwdka 1,92E- [ [+] Cpeanan owntka 2 BRE-0
PacnozHaHo [%) 03,52 PacnozHano (%) 0o.00

HazeaHue TEKYWEro Npolscca

D EyyeHHE 3aEEPWEHD

npDLl.EHT EEINONHEHWA TEREYWErD Npolecca Dﬁ';l'-lEHHFl

o | MHAUMANMEHPOEATE NEpED, OOYYEHMER

Bpers ofyyeH1a 00:00:00 il : [l MNayza | M Cron |

‘ < Hazan || DNanee > | | OTreHa |

Puc. 2.6 - O0y4yeHue ceTu

[Tocne oOydeHHs] CETH, B KaueCTBE BH3YyaJM3aTOPOB BBIOCPEM:
«CBs3u kiactepoB»; «IIpoduiau KiaacTepoB»; «MaTpHIly CPaBHCHUS;
«Uto-ecmm» (puc. 2.7).

Onpegenelye cnocobos oToGpaXxeHHA
BrifepuTe cnocod oTofpakeHUa 0aHHE:

HazEaHue | JnucaHue
= [+ Data Mining

EAsM knacTepoE  OT0O0pa#acT CEASM MEHaY KASCTERaMM

[¥ UYroeco AHZMMS NOCTPOEHHOMN MOLENM N0 APMHLMIY YTO-2CAM

[V Marpuua cpasHenua b aTpuwa NonapHOro cpaEHEHMA DELEKTOE

[¥ Npopua knacTepos MocieqoBaHHe NpodUASi K1aCTEpoE
= TatnuuHbie paHHbEe

|_ Dyyaow i Hatop  D6YYaoWwes W TECTOEDE MHOXKECTES

[ Tatmua OTofpa#asT LaHHEE B BHLE TA0AMUE

|_ CTaTuCcTUES OTofpaxaeT CTATHCTHYECKME AAHHEIE BEIGOPKM
= Ipapuku

I_ Huarpatarda OTofpakasT NaHHBIE B BHAE AMArPatdrdsl

[T Tuctorpama COrofipaxasT gaHHEIE B BHOE MMCTOMREkME

I Miuizrmakanazs Aazhas Muizrmakikazs Aaskicinawun AfarTae & ARACTASOATES

< Hazan || DNanes > | | OTraeHa

Puc. 2.7 - Busyanu3auus JaHHbIX
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Kak BugHo wu3 puc. 2.8 mnpuigokeHHe BEPHO MEPEACTUIIO
KOJIMYECTBO TPYII, TaK)Xe 37€Ch MOKHO YBHJETh Ha CKOJIBKO 3HAYUM
TOT WJIM WHOW TapaMeTp, IJs MPUCBOCHUS IBETKY TOTO HJIM WHOTO
BUJIA.

£, Daitn Opaska Bug Msbpannoe Cepsuc OkHo 7 m’?‘m
lDE-RB8 :we s @ee d Bemms- @
IE CueHapiu ? - X‘ | CBAsu knacTey pos X‘ Yro-ecm X| Marpuua cpasrera X [po®HM KnacTepos Xl -
EE &80 PEeX @4vm @ -] se E5-
=l Cusapm | [Koman sanucsin 61
= [E] Hpuce: |1 |2 o |
", Knscrapsauis N - 3) Morasarens Snaseriie
1 Cpearee 1.418032767
61(40,7%) 50 (33,3%) 39(26,0%) 1 Cramaaprhoe o, 02723405938
$ Craraaprhas owms. 0.034869632952
ons I g 1
9.0 WnpuHa T Mareuma 1y 2
””””” e o jonax | | E Cea 865
B e 0% | | 52 Cypa reanparos 12211
@] Kon-Bo nycTes sHave... a

100,07 100.0%

[# 9.0 lnuna
nenecTka
SHAUMOCTE 100,0%%

nnnnnnnn

B 9.0 LWnpia
8 3HaHMMOCTL 100.0%

100,02 376%

uuuuuuuu

SHEHMMOCTE 3Ba% 100.0% 100.0%

|
H
!
H

< >

Puc. 2.8 - IIpoduniu kiaactepos

Ha marpune cpaBHeHus (puc. 2.9) BUIHO 4YTO OOJBIIE BCEX OT
OCTAJIBHBIX OTJIMYAETCS «KJIacTep 2» (eMy COOTBETCTBYET «iriS-Setosa»).

’. Qain [paska Bug Vsbpandoe Cepemc Owwo 2
DE-d @ s2ea" BRG 6|80 @k D
B0 Cuerapmi v X| | Cemsu knacTepos X| Uroecn X Marpuua cpasHedus X‘ TpaHM KNACTER0E X|

| == | PERY m "| |HM>KHMF4n0p0r: BlepuHuii nopor: | 'f i”‘ ﬁ éd'| W

= B0 Cuerzpm
B pucel A B0 54%

" Knacrepusauna [N = 3 §0,54% - 34,61%

34,61% | 100,00%

Puc. 2.9 - Marpuuna cpaBHe HUS

Busyaimzatop «Yro-eciim» (puc. 2.10) MO3BOAUT MPOBECTH
HKCIIEPUMEHT, BBE/s JIIOObIE 3HgUEHUs MapameTpoB. Eciau ke HaxaTh



KHOMNKY «3arpy3uTh JaHHbIE» M3 HMCXOAHOM BBIOOPKH, TO MOKHO
3aME€TUTh HETOYHOCTH OIPEACIICHUS KJIACTEPOB H3-32 CXOXKHUX
apaMeTpPOB IIBETKOB.

’. Dain [paska Bug WMsGpanHoe Cepeuc Okdo 7

DE-H & =@ ot @B da 2em@y-8

=t CueHapHH L X| | CeAzW knacTepos X HTO-ECAM X| M arprua cpagHeHuA X| MpodHiM KNacTepoE X|
BE S8R TR X 8@« «[mem|Re’ » v |0 @ s E-

= {8 Cuenapim Mane | Jnaverie

& Wprcel E}-'m BroaHee
~ & Knactepuzauma (N = 3 :

L0 Tlnvna wawenwcr... B3
< 8.0 WupHa vawenue . 3.1
L0 Tlnvna nenectra 4.9
9.0 WupuHa nenectka 1.5
E}'p PacyetHeie
12 Homep knactepa O
9.0 Paccrommie aou,.. 0,264083080324314

CTETUCTHYECK AR MHDOPMALMA HEADCTYNHE

B E-YE-| -«

JlnvHa YawwenucTika l LlppiHa sawemcTHr S l Nnuna nenectra l WupuHa nenectea Knacc Howmep knactepa PaccrosHuse go ug ™
66 29| 46 1.3 Iris-versicolor
bl 27] 33 1.4 Iris-versicolor
GO T Eap Tt T Y Wewarkede
3 2 1.5 lris-versicolor
22 1 lris-versicolor
23 3 1.4 liis-versicolar
239} | 1.3 Ing-versicolor
1.4 lnis-versicalor
1.5 Inis-versicolor
1 lisversicolor
1.5 Iris-versicolor
1.1 lris-versicolor
1.8 liis-versicalar
1.3 lis-versicolor
1.5 Iris-versicolor
1.2 Irig-versicolor
 1.3|lris-versicolor
1.4 lris-versicolor
1.4 liis-versicolor
1.7 lrig-versicolar
1.5 liis-versicolor
1 | lris-versicolor
1.1 lris-versicolor
1 Iris-versicolor
1.2 lris-versicolor
1.6 lris-versicolor

Y QTR S RS WP BN PN o gy gy i Sy BEC EY JY JUPS FRS WORY S PSS B ) I B

Puc. 2.10 - UucTtpymeHnt «Uro-Ecan»
2.2 Knaccuukanusi JaHHBIX C IOMOIIbIO He HPOHHOM ceTH

Tenepp omnpoOyem POBECTH KJIacCU(UKAIIMIO HPUCOB TIpU



MOMOIIM OOBIYHOM HEHPOHHOU ceTu. BxoHbie qanHbIe OpaTh U3 (aiina

«ApuceLtxt», TOIBRKO B JaHHOM cjliydae oOydeHue OyaeT
OPOUCXOAUTh C yuuTeneMm. MMmmopTupyem JaHHBIE W B MacTepe
00paboTOK BBIOEpEM IYHKT HelipoceTs (puc. 2.11).

MacTtep o6paGoTKM

HazeaHue | JnucaHue |
= Data Mining ~

o006 AETOKOPPENALMA FacyeT BRISOpOYHON SETOKOPPENALMM CTONGLOE

@ .":\'.CCDLI.HETHBHI:-IE np... Mouck, ACCOUHATHEHELY FAEHCHMOCT 2

o K.apra KoxoHena CarmoopraHusytw aAcA KapTa FoxoHeHa

B, Knacrepusauma K nacTepuzaumMa anropuTon k-means Wi g-..

_Q. EM knacTepusauma K nacTepusauWa anrapuTiion Expectation-tas.

K nacTepusauna TR KAacTEpU3aUMA TRAHSAKIMA anrapuTidor CLo

{7 NuHelHaA perpecoua MocTpoeHME AWHERHOMN MOLEMM

{H- NoruvcTiyeckan per... [oCTpoEHKHE SMHAPHOM NOMMCTHYECKON FMOLETH

W& Nepesn peweHui [ocTpoEHKE AEPEBa PEWIEHHE aNropMTOM C...
+ HelipoceTs MHorocnoiHan HelipoHHaA CeTh

8 JekornosHuHA Bp...  JeKoMNosHUMA BPEMEHHOMD PALS Ha CES0HH...

=l Mpouee
2 Crpur [ PUMEHEHME MOQEM K HOEEIM SAHHEIM

{ﬂ [punnogan o6patoT... MNpUMEHEHKME MOGENM K FRYNNE 0aHHbIY

Puc.2.11 - MacTtep 06padoToK

YCcTaHOBUM B KauyeCTBE BBIXOJAHOTO 3HAYEHHS mapamerp kiacc. B
KayecTBe Hopmanuzatopa s Bbixojga «Kmace»  HeoOxoammo
YCTAaHOBUTDH MYHKT «Y HUKAJbHBIC 3HAUYCHUS.

Ilpumeuanue. YHUKAIbHBIE 3HAYCHUS UCHOIB3YIOTCA  JUIA
JTUCKPETHBIX 3HAYEHUU. TakuMU SIBISIOTCS CTPOKH, YMCJa WM JAThl,
3aJlaHHbIE  JUCKPETHO. YTOOBI MPUBECTH HENPEPHIBHBIE YHCIIA B
JTUCKPETHBIC, MOKHO, HaIIPUMEDP, BOCTIOJIH30BATHCSI 00Pa0OTKOM

«KBanToBanue». Tak cieayeT mnocTymnaTh i BEIWYUH, JUIS
KOTOPBIX MOYKHO 3aJlaTh OTHOLICHUE MOPSIIKA, TO €CTh, €CJIH ISl ABYX
TOOBIX JUCKPETHBIX 3HAYEHMM MOXHO YKa3aTh, Kakoe OoJjblle, a
Kakoe MeHble. Torma Bce 3HAUCHUS HEOOXOAMMO PAacCIOJIOKUTH B
nopsiike Bo3pacranus (puc. 2.12-2.13). Jlajgee OHM HYMEPYIOTCS I10
HOPSIIKY, U 3HAYEHUS 3aMEHSIOTCS UX OPSIIKOBBIM HOMEPOM

34



Hactpofixa HasHaYeHHA cTonbGILoE
3analiTe HasHAYEHUA MCHOAHEIN CTONAULOE 0aHHB

Pigy Nvna vawenmcrika Mia cTontiua | COLS
Py Wapura vawe nveTika
".I HnuHa nenacTra

Py Wiapina nenecTra HazHaueHe |‘) BrioaHoe

") k.nacc Bug gaHHE | NuckpeTHEIR

TN aaHHb!x | CTpok B0

— YHMHKanEHBIE ZHSYEHKHA
Kon-eo YHHE.ANEHEIE SHAYEHME

Iriz-zetoza
[riz-verzsicolor
Inig-wirginica

HacTpolika HopranusauMu9. .

< Hazan || Hanee » | | OTreHa

Puc. 2.12 - HaznayeHue BX0J10B U BLIX0/10B

MeTra crondua | bl biH, | b k. | Hopmanuzatop

EI".| BrogHee

L 2 Dnna vawe etk 473 |
1 Wnpuna vawe eIk S 2 4.4
1 Dauna nenectra £.3

i 1, Wwpura nenectra - 2.3 HHUEANEHEIE SHEYEHHA | Kon-eo | %l

El..) EoionHeie Iriz-setoza a0 Zl

L Enaco -- Iig-versicolar &0 4

Irig-wirginica +

4

5% HHUEANEHEIE SHAMEHMA

|abc

nDEDﬁDaSDBaHHE YHME.ANEHER SHAYEHHI B WX MHOEKCEL

I'IapaMEprl HOPr3 A SSLULMIA rMCTDrpaMMEll

— lNapameTpel AMHERHOMD NPEOBPAZ0EaHHA

MNpHBECTH K AManasoHy

MHHHM':IM AKanasoHa

MEIKCMMEIM 4anaszoHa

Puc. 2.13 - HacTpoiika HopMaIn3anuu

CreryrolldM IIIArOM YKa3bIBacM HapameTpbl o0yueHus (puc. 2.14).
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PaziHeHHe HCHOAHOID Hﬂﬁﬂpﬂ AdHHBX Had NOAMHOKECTEQ

HEICTDEIH'I'E IIIEISﬁHEHHE HCROLHOMD FMHOKECTES 0aHHE HA Dﬁ':l'-IEIH:ILLI,EE H
TECTOEDE MHOHECTES

CryyaliHo

Crocof PazgeneHHA WCXOQHOMD MHOHECTES 0aHHBR

Crongey ona Pa3aeneHMA HCHOgQHOr D MHOHECTES

MHosecTeD

Fazraep

B npousHTax |

MopAgok COpTHPOEKM

B cTpokas

0 éyyamw ee

TecToeoe
MTaro:

45,00
5,00
100,00

142 Mo BospacTaHuo
3 | o Bo3pacTaHu
150

150

K.onuyecTeD cTpok [Ecerao)

| < Hazan || Hanee » | | OTreHa |

Puc. 2.14 - Ilapame TpbI 00y4e HUS

KosmuecTBo HEHpPOHOB TMEPBOTO CIIOS SKCIIEPMMEHTABHO OBLTO
BBICTABJICHO B 3HaueHwue 5 (puc. 2.15).

Crpykrypa HeRpoOHHOR CETH

— HelipoHel B cnoas
EXOHOR
CKPBTEM CNOSE:

BbIXOOHOM

—AKTHBAUMOHHAA yHE LA

THN DUHKLAA | Curnonaa

1000 %

K.pyrizHa

Cnoii

HelipoHe! |

Curmonga

1 5

e R T

4
1
1
1

[ (S NS DU R -

[ SR e e a—

A

e

@ -

¢ Hazan || Danee » | | OTreHa

Puc. 2.15 - Ilapame TpbI 00yUye HUS
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Jlanee BeiOMpaemM ainroputm ooyueHus (puc. 2.16).

HacTpofika npouecca obdyyeHHa HEAPOHHOA CETH
BrIGop anropuTia W S50 aHME NapateTpoE oy4eHHA

— ANropuTH — MNapameTpel

() Back - Propagation War crycka

Ddyenme & pestiame "oHnaii'”. Kopperums B cnyyae W3MEHEHWA 3Haka rpagHeHTHON
(SIS (nfralsEst=tofnyitess) UDIEE gl = e COCTAEMANLWEN OWMEKK 008 AAHHOMD BECa
Kaiaoro NpMMepa ofY4atWera MHOKECTES, SEMAET BENMYHHY CRENYOLLLEH KODDEKLIAN
Beca.

(®) Resilient Propagation [RPROP)

QayyeHue B pexre 'oddnaiid',

F.opperumWA BRCOB NPOMSEOAMTCA NOC e B cnyyae coxpaHenys sHaka rpagHMeHTHOR
NPEIEABNEHHA BEEK NPMMEPOE O5Y4akLLErD COCTAEMAWER OWHGKK 007 03HHOMD BECA
MHOMECTES. HYMTEIBAETCA TONBKD SHAEK, S303ET BENHYHHY C.I'IEJJ.':IH:ILLI.E-'ﬁ FOPPerUHH
rpagueHTa No Kaxgony eecy. EECA.

‘ { Hazan H Danee > | | OTrdeHa

Puc. 2.16 - Anroputm 00y4ye Hust

Ha crnenyromem mare (puc. 2.17) ycraHaBivBaeM 3HAYCHHE
MOTPEINHOCTH W KOJWYECTBO 310X o0ydyeHus. M 3amyckaeM oOydeHwme
cetu (puc. 2.18).

Hacrpofika napaMeTpoB OCTAHOEKH oGYy4eHHA

Heamure YonoEMA NPEKPALLEHWA oydeHKA, OGyyeHHe GyneT
DCTAHOBNEHD MPM BRINOAHEHHM QLHOMD W3 YCADBUEA,

CHMTETE NPHMER PACTOSHAHHGLIM, BCAM OWHEKA MEHBLIE ||:|,U|:|5

Mo AOCTHKEHMD 3 M0NM |'I 0000

— Dfyyatow ee MHOKECTED

[ ] CpegHan owwmeka meHewe
[T MakcuraneHan owmeka MeHews

[ ] PacnosHaqs npumepos [Z]

— TecTOBOE MHOKECTED

[] Cpegran owwmtka MeHewws
[ MakcuraneHan owmtka mMeHewe

[] Pacnosnano npurepos [%]

< Hazan, || Danee »

Puc.2.17 - YeTaHOBKA NOTPEIHOCTH M YHCJIA 3M0X 00yUYe HUA
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0 6yyeHHe HERPOHHOR CETH
Janyck Npouecca 05Y4eHHA HEAPOHHON CETH

— Dfyyaow e MHOKECTED TecToBoe MHOKECTED TrrE

= [+] Make. owrbka 2 75E-0E = [¢] Make. oumbka 2 1BE-07 100000
[= [+] Cpean. owwtka 113607 | | [ [+] Cpean. owmdka 8.57E-08 Bpera ofiyyeHuA

PacnosHano (%] 100,00 PacnosHano [%) 100.00 00:00:54

T ern ofHOENEHUA

n E

[]Pecrapr
= Myck

1,00E-05 - :
1

1,00E-06

R EERIEEE I

Il MNayza

| mpmpmppp—, g ———

1 'DI}E_I}? i T T T T T T T T
10000 20000 30000 40000 50000 60000 70000 80000 90000 M Cron

| < Hazag || DNanee » ‘ | OTraeHa |

Puc. 2.18 - O6yuyenne ceTu

Kak Bumno u3 puc.2.18, cetb oOyuanach J0Jblle, HO fajia Oosee
TOYHBIC pe3yabTaThl. B kauecTBe BHU3yanu3aTopoB BbiOMpaeM «I'pad

HelpoceTny, nanee NyHKT « Tadnuia conpspkeHus» u «Urto-Eciau» (puc.
2.19).

OnpepeneHye cnocobos oTobpaxeHHA
BriGepuTe cnocot oToSpaseHHA 4aHHER

H azEaHue | OnucaHme
= [+ Data Mining
ﬂ [pag HEMpOCETH Orofpa#aeT HERpOHHYK CETE B EMAE rpada

[¥ Tatinmua conpse.. PesyibTaTbl NOCTPOSHAA MOLENW B EHLE Tab MUE CONpA#EHHOCTH
[+ Yroecau AHANMS NOCTPOEHHOM FMOLENM MO NPHHLKMNY YTO-SCk
= Tatauunbie paHHbe
I_ Odydaiiil Hatop  OSyyakiles 4 TECTOBOE MHOKECTES
[T Tatimua OTofpakasT 0AHHEIE B BMLE Ta0AMUE
[ Cramuctika OrofpamasT CTATHCTHYECKHME LAHHEIE BEIGODKM
2] Ipatuku
I_ Huarpararaa OTofpakasT 4aHHEIE B BMLE QHAMPakrE]
[T Muctorpardaa OTofipamasT AaHHEIE B BMLE TUCTOMPatdEl
[T DOuarparsa paste. . OMarpatida Dastell sHA OFbekT0E B NROCTRaHCTER

I hdunrakacnuazn aua MrafinawacT Nauunia © CHAG RALOEARASOEOT 0ISESkasas]

| < Hazan || Danee » | | Orraena

Puc. 2.19 - Busyanm3aropsl
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Ha rpade neiipoceTn BUIHO, KaK BBIIAIUT 0OydeHHAas CeTh (puc.

2.20).

Deductor Studio Academic (Hogsii) - [HefipoceTs [4 x 5 x 1]] = =
- Daiin [paska Bug MsGparwoe Cepsnc Okwo 2

0D&E-& B8 4 %Em a@x-0

I Cucrapas 2 + x| | Fpow werposens X | Tagivua conpa

HEE&gal Tk X

= [£] Mpues:
&, Knacrepusauia N =2)
2 Hevpoces [4 x5 x1]

Puc. 2.20 - I'pa¢ neiipoceTn

Jlmarpamma comnpsbkeHHOCTH  (puc.  2.21)
pacnpeeIuiInCh BXOJIHBIC 3HAYCHUS.

oOy4miach abCOIFOTHO TOYHO.

IIOKA3bIBAECT Kak
Ha Heit BuIHO 4YTO CETH

Deductor Studio Academic (Hoswlid) - [HedpoceTs [4 x 5 x 1]] = =
39 Qaiin  [paeka Bug WsBpannoe Cepemc Qrkno 7
De-3| 8 BE@ a BS0| @B
CueHapiy ? X‘ pa¢ Hedipocetw X Tafinuua conpasenrocTd X | Yro-econ X -
B8P T E X | Kues viB-E-& = 5 F-
= 80 Cuenapuu KaaccudHumMpasana
= Wphce P AKTHYECKH Iris-setosa Iris-versicolor Iris-virginica Wroro
’0 Knactepusaumsa (N = 3] Iris-setosa A0 A0
3 Helpocete [4 452 1] Iris-versicalar =0 50
T - w0
Wroro 50 50 180

Puc. 2.21 - JIluarpamma conpsizke HHOCTH

YOenaumcs B BBICKA3aHHOM BBIIIE 3aKJIFOYCHUH B3TJISTHYB Ha
tabmminy «Uro-Ecany (puc. 2.22). Jlaxxe npu BBOJE 3HAYCHUU

OTCYTCTBYIOIIIMX B BBIOOPKE, CETh BEPHO pearupyer Ha Hux. [anee
MOKHO OISTh Ha)KaTh Ha
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KHOMKY «3arpy3uTh JaHHBIE U3 UCXOJHON BBIOOPKHU» YTOObI
yOeIMThCS B MPABUIBHOCTHU PACO3HABAHUS PE3YJIbTATOB.

zi*gaﬁn Npaeka Buwg MWsBpannoe Cepewc Owno 7 ’T"E“?'
DE-H@ e é |[Ee d 8mlek-B

9.0 LnmHa nenectra

El " BbimonHeie
ab Knacc

&1 cuenapun ? - X‘ ‘ Mpag HefpoceTH Xl Tafinuua conpakeHHooTH X HTo-ecau X| v
FEH S0 (TTEX B [ em]f | A E
B@ CueHapin Mone | 3HaveHHE
= [E] Mpsice = Pigy Broniie
& Knacrepuzauma [N = 3) 9.0 Dowwavauemcr.. 512
ﬁHEHDOCﬂb esEil 9.0 WupHHa Yawenme... 3556

1.4564

9.0 WupHHa nenecTka 1%

Inig-setosa

LXEEEEE A L)

Knaco Kaace OUT

lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
lrig-setoza
Inig-setoza
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor
Inig-versicolor

0.2 Iris-setosa
0.1 Iris-setosa
0.2 Iris-setosa
0.2 Iris-setosa
0.3 Iris-setosa
0.3 Iris-setosa
0.2 Iris-setosa
0.6 Iris-setosa
0.4 lris-setosa
0.3 Iris-setosa
0.2 Iris-setosa
0.2 Iris-setosa
0.2 Iris-setosa
0.2 Iris-setosa
1.4 Inis-versicolor
1.5 Inig-versicolor
1.5 Inig-versicolor
1.3 Inis-versicolor
1.5 Inig-versicolor
1.3 Inis-versicolor
1.E Inis-versicolor
1 Iris-versicolor
1.3 Inis-versicolor
1.4 Inis-versicolor
1 Iris-versicolor
1.5 Inig-versicolor
1 Iris-versicolor

4.7 Iriz-versicolor

Puc. 2.22 - Unctpyme HT «Uto-Ecim»

JlaHHBIN MpuUMeEp MOKa3all, KAk MOKHO OOYYHUTh CEThb C YUUTEIEM.

beul  wW3ydeH  HOBBIU

UHCTPYMEHT

«Heupocerp» u

CJIIEJIaHO

NPENOI0KEHUE, YTO O0ydeHHE ¢ yuuTeseM oosiee 3PGHeKTUBHO, XOTS U
3aHUMAaET OOJIBIINKM MPOMEKYTOK BPEMEHHU.
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[Ipumep moOKazam MPOCTOTY MW YAOOCTBO  NIPUMCHCHUS
«Hetipocetp» misa  kinaccudukanuu HMpucop @umepa. Mactep
npejyiaraeT IMMPOKHE BO3MOXKHOCTH IO  HACTpOMKe Tmpoiiecca
oOyuenus. [locme oOyueHHUs CEeTHU CTalM BUJHBI €€ JOCTOMHCTBA IS
aHanuza. Taxke ObUTH MPOJAEMOHCTPUPOBAHBI IMMPOKHE BO3ZMOKHOCTHU
BU3yaJu3allii TPOCTPOCHHOM ceTu. Bce 3TO  TOBOPUT O
3(PEKTUBHOCTH MHCTPYMEHTA

«HewpoceTb».

2.33ananug

1. CrenepupoBaTh JaHHBIE HJs1 KilacCH(PUKAMU, MPOBECTHU
KJIaccu(UKaIuio AByMs criocobamu (MHCTpyMeHT «Kiactepuszamus» u

«HelipoHHas ceTb»), clieNIaTh BIBOJIBI 110 3(P(HEKTUBHOCTHU ATUX
JIBYX CITOCOOOB.

2. TlpoBecTH SKCIEPUMEHT MO U3MEHEHUIO MTapaMeTPOB O0yUCHUS
HeillpoceTu, W chelaTh BBIBOABI MO A(PHEKTUBHOCTH MpoIlecca
oOy4eHHUs TPU Pa3HOM KOJMUECTBE HEHUPOHOB.

3.

KoHTpobHbIE BONPOCHI

1. Jlns gero ciayxat anropuT™Mbl g-mean u k-mean?

2. Kaxue anropurmbl oOydeHHs HEWPOHHOW CETH IMpejjiaracT
nporpaMMHbIi komIuieke Deductor Academic?

3. B uem ux ornuuune?

4. UYto Takoe 00y4eHUE C yuuTeaem?

5. Yro Takoe oOyueHue 0e3 yuutess?

IIpakTuyeckas padora 3

IIpyMeHeHU e HHTEeJUIEKTYAIbHOI0 aHAJIN3A JAaHHBIX B 3a/1a4aX
MOAAE PXKKH NPUHATHSA Pe e Ui

Ileatb padoTBI: OCBOUTH METOJIBI M CPEACTBA IPOTHO3UPOBAHUS B
nakere Deductor Academic mpu MHTEIUIEKTYaJIbHOM aHAIM3E JaHHBIX
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B 3a1a4ax MMOoAACPKKHU ITPUHATHUA pemeHHﬁ.

IIporpamma paéoThI

1. BbIMOMHUTH MpPUMEP MPOTHO3UPOBAHUS C MOMOIIbI0 HEHPOHHBIX
ceteli B makete Deductor Academic.

2. BbIMONMHUTH TpEMEp TPOTHO3UPOBAHUS C MOMOIIBI0 BPEMEHHBIX
psoB B makete Deductor Academic.

3. BBIMOTHUTH MPOTHO3UPOBAHUE C TTOMOIIILI0O HEHPOHHBIX CETEH
Y BPEMEHHBIX PSAJIOB HA JAHHBIX COTJIACHO MHAUBHUAYAJIbHOMY 33IaHHUIO.

MeToxmqe CKHC YKa3aHUA 110 BBINNOJHCHU IO paﬁoTBI

OcHoBHOe HampamieHue mnporpammbl Deductor Studo — ananms,
NPOTHO3UPOBaHUE, Kiaccuukanuss U  KilacTepus3alus JaHHBIX.
[Iporpamma  mpenocTaBisieT  CIEAYIONME MEXaHW3Mbl  aHAIM3a:
HEUPOHHBIE CETH, JMHEWHBIA PETPECCHOHHBIM aHAIU3, IMOCTPOCHUE
JIEPEBLEB  pElICHUM, camoopraHusyrommecss kapTtel KoxoHeHa,
MPOTHO3UPOBAHME BPEMEHHOrO psifa, OOHApYyXEHHUE TyOJIUKAaTOB U
npotuBopeunit. Heripocetn — MeXaHU3M, KOTOPBIM HCHOIB3YIOT IS
NPOTHO3UPOBAHUSI W pemieHus 3aaad  kiaccudukamuu. OHu
NPUMEHSAIOTCS B OCHOBHOM TaM, TJ€ CYIIECTBYET HEJIWHEUHBIE
3aBUCHMOCTH pe3yjbTaTa OT BXOJIHBIX (DaKTOPOB.

3.1TIporno3upoBaHue YMHOKE€HHSI C TOMOIIBI0O HePOHHBIX
ceTe

PaccMoTpuM NPOTHO3UPOBAHUE C MOMOIIBI0 HEUPOHHBIX CETEH HA
IIPUMEPE NPOTHO3UPOBAHUA PE3YJIbTaTd YMHOXEHHUS IBYX YHCENl —
daiin

«IIpousBenenue.txt». B HemM coxaepxutTcs Tabauia  co
cienytoumiMu  noisimu:  «APTYMEHT1», «APT'YMEHT2» -
MHOXHUTENH,

«ITPONU3BEJIEHHME» - 1704 IIPOU3BEJICHUE. [Tpuuem
OpPOU3BEJCHNE HEKOTOPbIX YHCENl MPONyHIEHO B  0Oydarolei
BbIOOpKE, Hampumep, (X7/=49. HmnoptupoBaB naHHble u3 (aiina,
MOXHO TOCMOTPETH PE3yJAbTAT YMHOKEHU S, UCITOIb3Ys TAOIHUILY.

[Iyctp HEOOXOAMMO MOCTPOUTH MOJENb IPOTHO3a YMHOXKEHUS,
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nojaBasi Ha BXOJ KOTOPOW JBa MHOXHUTEJNS MOJy4aTh Ha BBIXOAEC UX
npousBesieHue. [{yisi 3Toro HeoOX0AMMO, HAXOJSCh Ha Y3Jie UMIIOPTA,
OTKPBITh MacTep 00paboTKH, moka3aHHbIA Ha puc. 3.1. B Hem BeIOpaTh
B KauecTBe 00pabOTKH HEHPOHHYIO CETh W MEPEHUTH K CIEAYIOLIeMy
mary Mactepa. Ha BTopoM mare mactepa HEOOXOAUMO YCTaHOBUTH
naszHaueHnue nojied «API'YMEHT1» n «API'YMEHT?2» kak BXOJHBIE,
a moiie
«ITPOMU3BEJIEHMEY» — kak BEIXOAHOE U 3aJaTh THII JaHHBIX KaK

«emprii» (puc. 3.2).

Mactep o6paboTkM

HazeaHue I OnicaHye |
= Drata Mining ~

oo0 AETOKOpPENALMA FacyeT BRIGOpOYHON AETOROPPENALMKM CTONGL0E

@' ACCOUMATHEHEIE NP... [TOMCK ACCOUMATUEHEIX SAEMCMMOCTERN

% K.apTa KoxoHeHa CatdoopraHuzULL aAcA KapTa KoxaHeHa

B, Knactepusauma K.nacTepusauMa anropuTrdar k-reans W g-..

J.':L}. Et knacTepuzauma  KNacTepy3auMa anropuTror Expectation-bd ax...

K.nacTepuzauuA Tp... K.NacTepW3auMA TRAaHSakUMA anropuTdom CL...

IZ] NuHelHaA perpeccHa MNocTpoeHKMe AMHERHOEN Moae

(- NorucTiyeck.an per... [MocTpoeHME GUHAPHOMN AOMMCTMHECKON FMOLENH

W Nepeso pewweHui MocTpoEHWE AEPEES PEWEHWA 3ArOpMTROR L.
* Hefpocets MHorocnofinas HeRpoHHAA CeTE

28 Jekornozduma Bp...  JIekomMAoSHULIMA BReMeHHOMD PALE Ha CES0HH. .

= Mpovee

.ﬁ EKDHI'IT HDHMEHEHHE MOQENH K HOBEBRIM 0aHHBIM

{E [punnoean oSpasaT... [MpyMEHEHKE MOLEIM K rPYNNe JaHHB

Puc. 3.1 - Mactep 00padoTkn

Ha cnenyrommem 1mare mpejjiaraeTcs HACTpOUThb pa3OueHue
HMCXOJIHOTO MHOXKECTBAa JaHHBIX Ha OOydJaromee W TECTOBOE. 37eCh
HEOOXOJMMO yKaszaTh CIOCOO pa30MEeHUs] MCXOJHOIO0 MHOXKECTBa
IAHHBIX

«Cry4aitHO» ¥ IOCTaBUTh 00ydarolee MHOecTBO pazmepom 100
%, Tak Kak BRIOOpKa CIMIIKOM Maja (puc. 3.3).

Jlanee HeoOXoAMMO yKa3aTh (YHKIIMIO AKTUBAIIMU, KOJIUYECTBO
CKPBITBIX CJO€B, W KOJMYECTBO HEWUPOHOB B cioe. JlaHHBIC
HEOOXOUMO TOAOMpaTh HSKCIEPUMEHTANIBHO, TaK Kak OO0JbIIoe
KOJIMYECTBO HEUPOHOB W CJIOEB, MOXXET CHJIBHO 3aMEJIUTh IPOIeCcC

oOydeHHsl. DMIUPUUYECKH ObUIM BBICTABICHBI HACTPOWKH, TOKA3aHHBIC
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Ha puc. 3.4,

Hacrtpofika HasHaYeHWA cTonbnoe
SanaiiTe HASHAYEHUA MCXOAHER CTONALOE 0aHHE

M.&prgMEHﬂ Hra cTondua | CoLs
"'I-‘i'*PrHM Tun aHHeER | L eneii

H azHaueHMe |") BemogHoe

Bua naHHex | HenpepeieHe

— CrarucTura

P HLRAY

I Ek.clArAYrA a1

Cpeatee 1796073431 37255

H . CTaHaapTHOE OTkA, 19,140916501 7531
ACTROCKE HOPMANHZALHM. .

| < Hazan H Hanee > | | OTreHa

Puc. 3.2 - Macrep HeilipoceTn

PaszfiueHue HCROAHOTO HAGOPa AaHHBIE Ha NOAMHOXECTEA

HacTpoire pastHEHME MCHOGHOMD MHOHECTES AAHHER HA OSY4SOWES M
TECTOEOE MHOKECTES

Cnocof pasaeneHia HEROAHOrD MHO#ECTES AEHHE CayuaiiHo

Crontiel 407 pasnencHHA HoXOLHOMD MHOMECTES

Pazmep
MHuosecTen MNopAgok copTHPOERK
B npoueHTas B cTpokas

Ofy4amwee 102 | Mo BospacTaHut

Tecroeoe 0.00 0 | Mo pospacTaHuo
MTaro: 100,00 102

Konmuecteo crpok [Bcera) 102

| < Hazag ” Hanee > | | OrreHa |

Puc. 3.3 - HacTpoiiku napame TpoB 00y4e HUSl
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CTpykTypa HEAPOHHOM CETH

r HEI:IDDHbI BCAOAs | [TAKTHBALWOHHSA PYHELMA

ERCHOR TN PYHE LM | Curtouaa

CKPBITBIX CAOEE j Kpyrhata

EblHOgHOM

Cnoi HedipoHe | Curmonga
1 5

| < Hazan || Nanee » | | OTrieHa

Puc. 3.4 - CTpykTypa He iipOHHOI ceTH

Crnenyronii mar mpejaraeT BbIOpaTh aJTOPUTM OOydeHUS |
ero mapameTpsl (puc. 3.5).

Hacrpofka npouecca o6yyeHua HEAPOHHOR CETH
BriSop anropuTa W 3a0aHWE NapateTpos aGyqeHHA

 AnropuTH  MNapareTpel

() Back - Propagation War chycra

O6yueHIe & peskHe “oHAaiH". Kopperuua B £Ay4ae WSMEHEHUA SHAKA MPAgMEHTHON
BEC0E NROHIE0AWTCA NBCNE NPELBAENEHHA COCTABMARIL SN OWHEKH L 0aHHOMD BEca
Ka#10rD MPMMERa OAY4aHLULEND MHOKECTEE. SETEET EENP T Y EREIE MR

EECa,

(®) Resilient Propagation (RPROF)

OéyueHue B pestitie odnalii'

KDDDBKLI,MF! BECOE NPOM3IEOQHWTCA Nocne B CNY438 COXPAHEHMA SHAKA MPagHEHTHOMN
NpeatAENEHMA BCER NPMMEDOE Dﬁg‘-{a}OLLLBFD COCTABAAW M OWMEKK 405 4aHHOMO BEca
MHOKECTES. HUMTHIBIETCA TONRKD SHaK F31AET BEAHYWMHY CASAYKIL A KOPPEK LM
FPAgMEHTa NO Kaxaory Becy. EECa.

| < Hazan || Hanee » | | Orraena

Puc. 3.5 - Aaroputm 00y4ye Hus

Jlaee HACTPOMM YCJIOBHMS OCTaHOBKH oOydeHus (puc. 3.6).
[lycth mpuMep cuMTaeM paclio3HAHHBIM, €CIM OIMOKAa MEHBIIe

0,005. Takxke ykakem yCIOBHE OCTAHOBKH OOY4YEHUS MPU TOCTUKECHUU
smoxu 100000.
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Hacrpofika napaMeTpoB 0CTaHOBKH olyuyeHHn

Ykamure yocnosus NpekpaleHls odydeHua. 0oyseHue Syner
OCTEHOENEHD NP EEINOIHEHHH QOHOMD M YCIoEHHA,

CuraTe APHMER PACNOEHAHHEIM, SCAH OLMEK.S MEHELE

Mo QOCTHHKEHMID 3 N0RM

 Ogyuakl ee MHOKECTED

[ Cpenran oweka mMemHswe

[] MakcHmaneHan owwbka MeHewe

[] PacnosHaHo npvmepos (%)

 TecToBoe MHOKECTED

[] CpeaHan owmtka mMeHewwe
[] MakcHmaneHan owwbka MeHswe

[T PacnosHaHo npumepoe (%) 0 ﬁ

| < Hazag || Hanes » | | OTreHa |

Puc. 3.6 - HacTpoiika napame TPOB 0CTAaHOBKH 00y4eHH sl

Cnenyronmii mar wactepa (puc. 3.7) npemiaraeT 3amyCTHTh
npoiecc oOydyeHHss W HaOMoIaTh B Ipoliecce OOydYEHUS! BEJIUUYUHY
OMMOKHU, a TakKe IMPOIEHT pacmo3HaHHBIX MpumepoB. [lapamerp
«YactoTra OOHOBIEHHMS» OTBEYAET 3a TO, YEpPe3 KaKoe KOJUYECTBO
AMOX OOy4YEHMS BBIBOAUTCS JaHHAs WHGOpMAIHS.

0 GyyeHHe HEAPOHHOR CETH
Janyck Npouecca 05y4eHMA HERPOHHON CETH

— Oyyaiowee MHOHECTED | [ | ECTOBOE MHOMECTED S\

= Makc. owuoka 3.26E-04 = Makec. owtka 100000
[=] [+] CpeaH. owmbka 134605 | | B[] CpeaH. owdtka B pera ofudeHuA
FacnosHara [%) 100,00 PacnozHano [%] 00:00: 40

T ern oBHOENEHMA

20 000 40 000 60 000 &0 000

| ¢ Hazan H Hanee » | | OTreHa

Puc. 3.7 - O6yuyeHne ceTu

ITocne oOydeHuss ceTH, B KauyeCTBE BH3yaJIM3aTOPOB BbIOEpEM
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BapUaHThl, MOKa3aHHble Ha puc. 3.8: «uarpammarn, «J/uarpamma
paccesinus», «I'pad HelipoceTny, «UTo-ecan».

Onpenenesue cnocofos oTobpaXeHHn
Bridepure cnocod oTo8paseHdn 4aHHER

HazeaHue | Onucanqe
= [+ Data Mining
[ pa® HeHpOCETH DTofpakasT HEHPOHHYD CETE B EMAE Fpada

[+ Duarparama pacce... OTofpakasT QHarparary oTKACHEHMA NPOFHOSMPYEMER SHAYEHMA OT pean...
[¢ Yro-ecu AHAMME NOCTPOEHHOMN MOAEAM N MRHHUMAY YTO-ECAM
= TaGaHuHbe gaHHbie
[ Deyyaowmi Hatop  DAyNaKLes W TECTOEDE MHOKECTES
[ Tatmuua OTofpa#aeT 0&aHHBIE B BMOE TAONMLEL
[ Cratucruka OrofpasasT CTATMCTHYECKME AaHHEIE BRISOPKM
= [+ Fpapuku
[+ DOuarparama OTofpasaeT 4aHHEIE B BMAE QUarpatarL
[ Muctorparama OTofpakaeT AaHHBIE B BMAE MMCTOr Pakdhbsl
| Owuarparama pazme... Quarparima pazmeweHsa ofLekToE B NPOCTPAHCTES

hduArmkianuan A M AfF S 25T A SHUL IS B BAS hddAFARASELEAT A 13SER Shdh Al

Puc. 3.8 - Busyanu3zauus 1aHHBIX

Pe3ynapTaThl HAriasgHO BHJIHBI HaA JUarpaMMe paccesHus (puc.
3.9), KoTopas TOKa3bIBa€T pACCESHUE IPOTHOZUPYEMBIX JTaHHBIX
OTHOCUTENIbHO ATAJIOHHBIX. [lo nuarpamMMme MOXKHO CYyAHWTh, YTO CETh
oOydyeHa HEJIOCTaTOYHO XOPOINO, HM3-3a Majoro odbeMa oOydaroIeil
BbIOOpKU. Takke MOXHO CpaBHUTh JTAJOHHBIE JIaHHBIE C
MPOTHO3UPYEMBIMU, BHIOpAaB Ha OOBIMHOW JUarpaMMe JBa MOJA —
«ITPOU3BEJEHUE» n

«ITPOU3BEJAEHUE OUT». Ecnmu wMacmrabupoBaTh auarpaMmmy
U BKJIIOYUTH OTOOpPaXE€HHE METOK, TO MOXXHO YBHUJETh JOCTATOYHO
oonpmyro onmoOKy (puc. 3.10), HO Ha IeIM S5TOro 3aJaHus OHA
CKa3bIBaThCs HE OYJIeT.

Buszyanuzatop «YTo-ecau» TMO3BOJUT MPOBECTH HSKCIEPUMEHT,
BBeIs Jr0Oble 3HaueHusa muoxkuteied API'YMEHT1 u APIT'YMEHT?2
U paccuMTaB pe3yabTar ux npowusBencHusa. I[lompoOyem BBecTH
apryMEeHTBI KOTOPbIE OTCYTCTBYIOT B OOyd4aroileil BEIOOpKE, HAIIpuMep,
7X7. Kak BuaHo Ha puc. 3.11 cetp oOydyeHa TOCTAaTOYHO TOYHO, TaK
KaK TIOJIyYeH BEPHBIA PE3yJbTaT, HECMOTPS Ha TO, YTO CETh HUKOT/IA
HE BHUJE/a TaKyI0 KOMOWHAIMIO apTyMEHTOB.
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@Qaﬁn Mpaeka Bwug Wsbpannoe Cepsnc Okwe 2

NS -H| & =@« B8e ¢ el @k- 0

ClaHapi ? X‘ | ['pas HelpoceT X| Duarparaa pacceatua X HTo-ecmm X| Duarparma X|

FE D PR X |H1 11z R » » |2 @B 1A E

=180 Cuerapum Mone ‘ SHaveHue

9 Mpomznegenie E’"I BuoaHee

3§> Hefipocere [2 254 1] 12 Aprywerr] 7

E'D BhixoiHee
12 MpovzseaeHie 49

Puc. 3.11 - UucTpymenT «Yrto-Ecamn»

Hanee BBeneM B OKHO «UYTo-Ecnm» apryMeHThl, KOTOpPBIE KAk
CIeAyeT U3 AUArpaMMbl U AUArpaMMbl pacCerBaHUs OOJIBIIYIO OIIMOKY.
Kak Buaum 10 TOpOM3BEACHHUIO, MJAaHHBIE JUArpaMMbl BEpHU
OTHOCHUTEJIbHO OIIMOKHU.

b@aﬁn Mpaeka Bug sBpannoe Cepenc Owkvo 7 - & x
p P p

NES-H 8@ u B 4 s8m a0

B Cuenapim 2 v X | [ pac HefpoceTy X| Darparmia paccearia X HToecid X| Ouarpararia X|

FH 508 Trex @<« wutsrm0F ua E-

881 Cuerapun Mone | SHavenue

E} MpovzneaeHqe 9.}” BxanHble
.2 Herpocers (2451 1]

12 AprumeHt2 9
E}-'D Briwoateie
12 MpousBELEHIE a0

Puc. 3.12 - Ommo6Kku NporHo3upoBaHus

Bua mocTpoeHHOM ceTM MOXKHO MOCMOTpPETh, BhIOpaB
BU3yaIu3aTop

«I"pad vetipornoii cetn» (puc. 3.13).

JlaHHBIN [OpuMep TMOKa3all, KaK MOXHO [OCTPOUTb MOJIEIb
IPOTHO3a, HCIIOJIb3yd HEHMPOHHYK ceTh. [Ipumep mokazan, 4ro s
NOCTPOCHUSI HET HEO0OXOAMMOCTH B CTPOrOM MaTeMaTU4ecKOn
crienuUKaud MOJACIH, YTO OCOOEHHO IIEHHO TNpPH aHaJIU3€ IIJI0XO
dbopManu3yeMbIX MporeccoB. A OOJBIIMHCTBO OM3HEC 3adad IJIOXO
dbopManu3yeTcs. ITO O3HAYAET, YTO HAJIWYUE JIOCTATOUYHO PA3BUTHIX U
yIOOHBIX HWHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEICTB IO3BOJIACT
AHAIMTUKY [pPU IOCTPOEHUU MOJEIM IPOTHOZUPYEMOIO IIporecca
PYKOBOJICTBOBATHCSI TAKUMU MOHATUAMU, KAK OIBIT U HHTYUIIUSL.

HacTpolikun macTepa Mmo3BOJISIOT YBUIETh NIUPOKHUE BO3ZMOXKHOCTH
Deductor Studio kacarenbHO CTPYKTYpBI CeTH, Ccrioco0OB OOYUCHHS U

B




T.1O. AHaJ'II/ITI/IKy npeaoCTaB/sICTCd HMMPOKHUC BO3MOKHOCTH 110
HACTPOMKE

HOpMaJu3aliu CTOJIOIOB, pa30MEeHMs] NaHHBIX Ha oOydaroliee U
TECTOBOC MHOXECTBO, OMPEACIICHUS CTPYKTYPBl CETH, KOJIMYECTBA
CJIOCB U HEHPOHOB B KaXJIOM CJIO€, BBIOOpE (PYHKIIMM aKTUBAIIUM U €€
napaMeTpoOB, BHIOOPE PA3TUYHBIX AJITOPUTMOB OOYYEHUS U HACTPOUKU
UX ITapaMETPOB.

:@ Bain [paska Bug Wsbpannoe Cepsnc Owkno 2

DS~ ERe 4 BEM @x-0

H&H Cuenapuu ? X| Ipad HedpoceT X | [uarparsa paccesHua X | Yroecaw X | Ouarpamma X
=R = =
= {&R Cusrapui

= '5)| Mpousaenene
32} Hefipocete [2 451 1]

ApryseHt]

Mpouseenetie

AprymeHT2

Puc. 3.13 - I'pad HeilipoHHOii ceTn

Bce »3TO MO3BOJMET MOCTPOUTH  MOJENb,  OMMCHIBAIOIIYIO
MPaKTUYECKHU JIIOObIe 3aKOHOMEpPHOCTHU. Takke ObUIO MOKa3aHO, Kak
MOYKHO CIIPOTHO3UPOBATh PE3YJIbTAT, BBE/IS JIIOObIC 3HAUCHUST BXOIHBIX
dakTopoB, uUcHoNB3ysS  Buidyanuzatop  «Yro-ecim».  KadecTBo
IMOJArOTOBKM JAHHBIX JJII MOJEIIA, & TAKXKE KAa4yeCTBO CAMOW MOJEIH
aHAJIUTUK MOJXET OIEHUTh pa3HbIMH CIIOCOOAMH: TOCMOTPETh
IUAarpaMMy pPACCESIHUS, MPOBECTH Psil SKCHECPUMEHTOB MHPU IMOMOIIM
«Hro-ecnn», NOCTPOUTHh THCTOIPAMMY paclpeaeIeHUs OIMOKH U T.11.

3.2 IIporHo3upoBaHue JAHHBIX HA OCHOBE BPeMEeHHOI0 psiia
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[IpornosupoBanue pe3yiabTaTa Ha OIPEICICHHOE BpeMs BIEpE,
OCHOBBIBAasICh Ha JIaHHBIX 3a TMpOIICHAIee BpeMs — 3ajaua,
BCTpEYAIOIasiCs JAOBOJBHO 4YacTO (K MpUMEPY, Nepes OOJbIIMHCTBOM
TOPTOBBIX (PMPM CTOHUT 3aJladya ONTHMH3AIMHA CKJIAJACKHX 3aIacoB, JUIs
peleHns KOTOpou TpelyeTcsl 3HaTh, YETO W CKOJBKO JIOJDKHO OBITH
IpPOJaHO Yepe3 HeAeNIo, W T.M.; 3aJada MpeAcKa3aHusi CTOMMOCTHU
aKIU{ KaKOro-HUOYAb MPEANpHUATHS Yepe3 JCHb W T.I. W JPYyrue
nofoOHbIe  Bompockl). Deductor Studio mpenmnmaraeT It 3TOrO
uHCTpyMeHT «IIporno3upoBanue».

[IporHo3upoBaHue TMOSIBISIETCS B CIHCKE MacTepa o0paboTKu
TOJIBKO TIOCJIEe TTOCTPOSHUS KaKOW-JIMO0 MOJENIH MPOTHO3a: HEUPOCEeTH,
JVHEWHOU perpeccuu U T.4. [IporHo3mpoBarh Ha HECKOJIBKO IIATOB
BIIEpEJlT UMEET CMBICI TOJBKO BpeMEHHOU psja (K MpUMepy, €ClIu €CTh
JaHHBIE TI0 HEICJIbHBIM CyMMaM TPOJIaXX 3a OIpeeCHHBIA TepHo,
MOXHO CIPOTHO3MPOBaTh CyMMY MpOJaX Ha JBE HEIETU BIEpEn).
[TockoapKy TIpM TOCTPOSHHH MOJEIHM IPOTHO3a HEOOXOIUMO
YYUTBIBATh MHOTO (haKTOPOB (3aBUCUMOCTH pe3yJibTaTa OT JaHHBIX
JI€Hb, JBa, TpH, 4YEThIpe Ha3ala), TO METOJAMKA HUMEET CBOU
ocobenHocTtH. [Tokaxkem ee Ha mpuMepe.

Y aHanUTHKa WMEIOTCS JIaHHBIE O MECSYHOM KOJIHMYECTBE
OpPOJaHHOTO TOBapa 3a HECKOJbKO JeT. Emy Heobxomumo,
OCHOBBIBASICh Ha 3THUX JAHHBIX, CKa3aTh, KaKO€ KOJHWYECTBO TOBapa
OyzmeT mpojaHO dYepe3 HeAeno W uepe3 nBe. VcXomHbie JaHHBIE IO
nponaxkam Haxoasrcss B (aitne «lIpogaxu.txt» BeimonmHuM uMmmopt
TaHHBIX U3 (aiina (puc. 3.14).

[locne wMMmopTa MaHHBIX BOCIOJB3yeMCS IUarpaMMOM ISl HX
npocmoTpa. Ha Helt BuaHO, 4TO TaHHBIE COACPKAT aHOMAJIUH (BBIOPOCHI)
U IIyMbl, 32 KOTOPHIMH TPYAHO pa3riIsaeTh TeHJeHIU0. I[loaTomy
nepes; MPOrHO3UPOBaHUEM HEOOXOIMMO YIAUTh AHOMAJIUU U CTIAUTh
nanuple. Caenarb 3TO MOXHO TpM TMOMOIIM  CHEKTPabHOU
obOpaboTku. 3amyctuM Mactep o0pabotkm (puc. 3.15), BbiOEepeM B
KayecTBe 00pa0OTKU JaHHBIX CIIEKTPajJbHYIO 00pabOTKYy U IepeijiemMm
Ha cienyroumil mar mactepa. Clienyrolmil mar OTBEYaeT 3a yIaJCHUe
aHoOMalluii U3 HCXOAHOro Habopa. Beibepem mone mna o0pabOTKu
«KOJIMYECTBO» u ykaxkeM Il HEro BbIUMTAHHUE IIyMa (CTENEHb
BBIUMTAHUS — MaJiasi).
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®aiin  Mpaeka Bug MsBpannoe Cepeuc OkHo T - |[&] %
DE-H & BlatEee o eam ek
CueHapu1 7 - X| | Tafnua X Ouarpamma X| -
EEIELE] BX B LE - Q-ERE | @
= &1 CusHapun

= MNporHoEMpaBaHUE AaHHEIX

= CrekTpankHan ofpadorka (Funetp 2 600 000

=4 Cronesawee okho [Konuwsectso
=% Heipocers [4 154 1] 2500 000
MNpornos ropesonT: 3] 2 400 000

2 300 000
2 200 000
2100 000
2 000 000
1900 000
1800 000
1700 000

BO

g 1600 000
E 1500 000
1400 000
1300 000
1200 000
1100 000
1000 000
500 000

00 000

700 000
600 000

500 000

2000-M01 2000-M05  2000-M10  2001-M03  2001-M028  2002-M01  2002-M06  2002-M11  2003-M04  2003-M0S  2004-M02
[Oata (Mog + Mecau)

Puc. 3.14 - .Ilnarpamma npojaax

Ha cnenyromem mare 3amycTuM 0OpaOOTKy, Ha)KaB Ha «IIYCK» U
IOCMOTPUM TONYYCHHBIN pe3ynbraT (puc. 3.16). BugHo, yTo naHHBIC
CTJIAIWJINCh, aHOMAJMM WM IIyMbl McUYe3u. Tak)ke BUJIHA TCHIACHIIH.
Teneppr mepen aHAIMTHKOM BCTAaeT BOIPOC, a KakK, COOCTBEHHO,
MPOTHO3UPOBATh BpPEeMEHHOW psa. Bo Bcex mpeapiaynmx IpuMepax
MBI CTaJIKHBAJINCh C CHUTYyallMed, KOIJa €CTh BXOJHBIC CTOJOIBI -
(bakTOphl M €CTh BBIXOJHBIC CTOJIOIBI — pe3yibTaT. B 1aHHOM ciiydae
CTOJIOEI] OJTHH.

Crpouth TIpOTHO3 Ha Oyayiiee HEOOXOAMMO, OCHOBBIBAsSCH Ha
TAHHBIX TPONUIBIX NepuoioB. IlpeamomaraeTcs, YTO KOJIHMYECTBO
npoAaXk Ha CICAYIOMMHA MECSIl 3aBUCHUT OT KOJMYECTBAa MPOJAX 3a
IpeAbIIyIe Mecslbl. BxogHeiMu (akTopaMu IS MOJEIH MOTYT
OBITh MPOJAXKH 3a TEKYIMH MECAI, IMPOJaKh 3a MECsI] paHee U T.1., a
pe3yabTaTOM AOJDKHBI OBITh MPOJAXKH 3a CICAYIOIMN MecsIl. 37ech
SIBHO HEOOXOJAMMO TPaHC(HOPMHUPOBATH JaHHBIE K CKOJIB3SIIEMY OKHY.
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CnexrpancHan oGpatorka
HacTpofika oTaeneHex nonei

@ [ara(Moa + Mecaw) TN gaHHE: | BewecTEeHHbI
KonyecTen

HazHaveHue |~/ Hcnonezyeroe

— CrnasueaHye 0aHHE:

() Pypbe-npeotpasoeaHie
Monoca nponyckad9s

() BetieneT-npeotpasoeaHue
[ nyBikHa pasnoweHWa

MopAgok BefiEneTa

— BemuraHue wyka
(®) PypLe-npeotpasoBaHie

CTeneHe BEIMHTAHKA Wwyrda | Manan v

| ¢ Hasap, || Danee > | | OTmeHa |

Puc. 3.15 - Bbi0op cneKTpaibHoii 06padboTkn

[+]
x

Qaiin [paska Bug UsBpanmoe Cepsuc Qwwo 2 |- =[x
De-We  hel b [A8e 6 mam ek
Cuerapi 2 v x| [ Duarpara 2-0x%
[FEaes coex SuLE k- @ -Ew%iE- & @-
= & Cuenapmi

& (2] Nporvosuposarie aarrbi

~[=] Cnexrpanshas ofpatiorka (FPuistp 2350 000
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2150 000 N
2100 000 N
2050 000 N
2000 000 N
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1500000 |
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G 1esoo00| |
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1000 000 o

950000 |

900 000

2000-M01 2000-M05 2000410  2001-M03 200108 200201 200206 2002411  2003-M04  2003-M09  2004-M02
[ara (Fop + Mecau)

Puc. 3.16 - Pe3yabTar cneKTpaibHOi 00padoTKu

3amyctuM MacTep oO0pabOTKH, BEIOEpEM B KadecTBEe 00paboTUmKa
CKOJIB3SIIICE OKHO M IEPEUJEM Ha CIECAYOUWMH war. beuio pemeHo
CTPOHUTH MPOTHO3 Ha HEJEI0 BIEpe], OCHOBBIBASICh HA JaHHBIX 3a 12,
11 mecsueB Hazala, ABa MecdAla Hazaa W Mecsn Hazaa. [lostomy
HeoOxoaumo, HazHauuB 1ojie «KOJIMYECTBO» wucnonb3yemMbiM,
BeIOpaTh TNyOMHY morpyxenus 12. Torna nanasie TpaHCHOPMUPYIOTCS

K CKOJIB3SIIIEMY OKHY 3



TaK, 4YTO AHAJUTUKY OYIyT IOCTYIHBI BCe TpeOyembie (PaKkTOphI
JUIS TIOCTPOCHUS IMporHo3a (puc. 3.17).

Croab3Ames oKHO
TDaHCI‘IDHHDDBaHHE CTONGLA © MCNONBSOBAHMENM CKONBSAWEND OKHa

© NaraMoa + Mecay) MriaA cTontua | coLz
\/ KomuyecTeo

Tun gaHHB | BewecTeeHHbIN

HasHaueHue ¢ Henonesyemoe

[ NySUHE NOrpYHEHHA
[OpUZ0OHT NpOrHOSUPOBAHMA

D JcTaendare HENOAHBIE SAMMCH

Puc. 3.17 - CkoJn3s1ee 0KHO

[IpocMOTpeTh MOJYYEHHBIC JAHHBIE MOXKHO B BHUJE TaOJUIIBL
Kak BuaHo, Temepr B KadecTBE BXOIHBIX (DAaKTOPOB MOXKHO
HCII0JI30BaTh

«KOJIMYECTBO - 12», «KOJIMYECTBO - 11» - pmaddble 110
KOJINYECTBY

12 u 11 mecsieB Ha3aa (OTHOCUTEIBHO MPOTHO3UPYEMOTO MECSIIA)
U OCTallbHble HeoOxomuMmbie ¢GakTopbl. B kadecTBe pe3ynabrara
nporao3a OyaeH ykazaH ctojoer « KOJIMYECTBOy.

IleperineM HENMOCPEACTBEHHO K CaMOMY IIOCTPOCHUIO MOJEIU
nporHosza. OTkpoemM MacTtep o0OpabOTKM W BbIOEpEM B HEM
HelipoHHyro ceTh (puc. 3.19). Ha Bropom miare macrepa, COIIacHO €
NPUHATBIM paHEe PEIICHUSM, YCTAHOBUM B KadeCTBE BXOJHBIX IMOJIS
«KOJIMYECTBO-12»,

«KOJIMYECTBO-11», «KOJIMYECTBO-2» u «KOJIMYECTBO-
1» aB

kadecTBe BbIXOJHOTO - «KOJIMYECTBO». OctanbHble n0OJIA
caenaeM WHGOPMAIMOHHBIMH.
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7 ®arin Mpaeka Bug Uhbpannoe Cepewc  Owwo 2 ’T“?“Tl

B@ &8 M@k-0

?vx| Tafinmua ?vnx|
=N TN N [FRARE N =R 1/38 .o,

DaraFoa + Mecau] | Komuecteo-12 ‘ Fonuvecteo-11 | Kaamuecteo-10 Kanuuecteo-3 Konuuectso-8 Konecteo-7 ™
B 2001 -0 1194171.83234344  1046415,57493634 932048 696700493 876811.482045926 BAE363,954187957 953101,93596306
Cnextpanchad odpatorka (PUtsTp| || 2001-M02 1046415)57493634 032946.696708493 | B76611,482945926 B06363.954187957 953101,935960064 1054236.3732398
Croneaaues oxHo (Konwsecten ||| 2001403 932948,696708493 B76011.482945926 | BA6363,954107957 953101.935969064 1054236,37323902 1159296.7800906
|| 2001-M04 976811,402945926  BO6363.954187957 | 953101,935969064 1054236,37 323962 1159299,78000065 1230890.9835542
|| 2001-M05 086363,054167957  953101.935069064 | 1054236,37323982 1159298,78009065 1236090,98350425 1273067.8261609
|| 2001-M08 953101,935969064 1054236,37323982 | 1159296,700809065 1230890,98359425 1273007,62816098 | 1257101,55022
|| 2001-M07 1054236,37323982  1159298,70009065 | 1230090,98350425 1273067 82616099 1257101.550226 1202596.1518690
|| 2001-M08 1159290,70809065  1239690,98359425 | 1273007.82816098 1257101550226 1202596,15186909 | 1134278956860
|| 2001-M09 1238090,99359425 1273067.82016098 | 1257101.550226 1202596,15186909 | 1134276,9560601 1002741.4411695
|| 2001-M10 1273087,82816098 1257101558226 1202596.15186309 1134278,3568601 1082741 ,44116353 1075569.0335827
|| 2001-M11 1257101,558226  1202596,15186303 | 1134278.9568601 1082741,44116953 | 1075509,03356277 1123367.5334012
|| 2001-M12 1202596,15186309 1134278,9568601 | 1082741,.44116353 1075583,03358277 1129387,.59340122 1244722 3388295
|| 2002-M0 1134278,9568601  1082741.44116953 | 1075509,03358277 1129387.59940122 1244722,33882958 1405760.3172433
|| 2002-M02 1082741.44116953 1075589,03358277 | 1129307 53340122 1244722 39852958 1405780,31724332 1564579.5621014
|| 2002-M03 1075583,03358277 1129387.53040122 | 1244722 39862358 1405780,31724992 1584579,56210144 1743648.3719580
|| 2002-M04 1129387.53940122 | 1244722,39002958 | 1405780,31724332 1584573,56210144 1745648,97195808 1863377.75159502
|| 2002-M05 1244722,33882958  1405780,31724932 1584579.56210144 1743648,37135608 1869977.75195024 1932695.0621505
|| 2002-M08 1405780,31724332 1504579,56210144 | 1745648,97195808 1863377,75195024 1932695.06215055 | 1937300,270379
|| 2002-M07 1584573)56210144 1740648,97195808 | 1869977,75195024 1932695,06215055 | 1937300,2703738 1900246.0036717
|| 2002-M08 1748648,97195808  1869977.75195024 | 1932695,06215055  1937300,2703798 1900246,00967173 | 1648998,227148
|| 2002-M03 1869977.75195024 1932695,06215055 | 1937300.2703798 1900246,00967173 | 1845998,2271483 1813384.0030054
|| 2002-M10 1932695,06215055 1937300,2703738 | 1900246.00367173 1548938,2271483 1513984,00300846 1813722 3742805
|| 2002-M11 1937300,2703798  1900246.,00067173 | 1540998.22714589 16713384,00300846 1519722,97428057 1677669.3330953
|| 2002-mi1z2 1300246,00967173 1948998,2271483 | 1813304.00300846 1819722 37428057 1877669,89309536 1962808.2696516
|| 2003-M0 1848998,2271489 1513984,00300846 | 1815722 97428057 1677669,89303556 1382008,26965165 2114366,.9467831
|| 2003-M02 1513984,00300846  1519722,97428057 | 1877669,89309536 1952808,26965165 2114966,34878314 2244486.7316240
|| 2003-M03 1519722,97428057  1677669,89303536 | 1362008.26963165 2114366,34670914 2244496,78162409 | 2340625923410
|| 2003-M04 1877669,03303596  1992808,26969165 | 2114966,94878514 2244486,78162409 | 2340625,9234106 | 2300312,163856
|| 2003-M05 1982808,26963165 2114966,94078914 | 2244406,78162409 2340625,9234106 | 2380312,1698561 2354751.1417670
|| 2003-M08 2114966,34878914 | 2244486 7H162403 ) 2340625.9234106 2380312,1698567 2354751,14176706 2272008,3343001
|| 2003-M07 2244486.,78162409  2340625,9234106 | 2380312,1638561 2354751, 14176706 2272008,33430011 2154828.3225665
|| 2003-M08 2340625,9234106  2380312,1638561 | 2354751,14176706 2272008,33430011 | 2154828,32256653 2034307.3322097
|| 2003-M03 2380312,1698561  2354751,14176706 | 2272008,33430011 2154828 32256653 2034307,33220975 1941217.7175032
|| 2003-M10 2354751.14176706 . 2272008,39430011 | 2154828,32256663 2034307,33220975 1941217,71750321 |1897446.5863388
|| 2003-M11 2272008,33430011 | 2154828, 32256653 2034307,33220375 1941217, 71750321 | 1857446,58633585 1903380.9564287

| |2003Mi12 2154828,32256653 | 2004307 33220975 1941217.71750321 1897446, 58633605 1903950,95842572 [1969145,3008979 v
> ||« >

r

Puc. 3.18 - Tadimua cKoJb3MIEr0 0KHA

Hacrpoiirxa HasHauyeHWR cTonduos
Sanakme HasHaYeHMA MCROOHEN CTONOWOE 0aHHEIR

B K.onmyectea-10 HMraa cTondua | coLz
B FonuecTeo-3
B F.onuyecTen-3
© konvecten 7 HazHausHue ’& EbimogHos
© Konwiectsos B g aaHHEx | HenpepeisHi
B F.onuecTEn-S
ﬂ F.omyecTen-4
O Konecteo 3 P by 1075589,03355277
'ﬁ Fonyecteo-2
"'| K.onuuecteo-1 M ak.chnyr 238031 2,1639561
.E;r Konuecteo
£

THN gaHHE | B ew ecTEEHHEIN

— CTatucTuka

CpeaHee 1864843 52386291

CTaHaapTHOS OTE. 354553,4732661 48

HacTpofika HOpranUsawW9i. .

¢ Haszan OTreHa

Puc. 3.19 - HacTpoiiku MacTepa cie KTpajJibHOH 00padoTKH

OcTaBuB OCTaJIbHBIE TAPAMETPHI IOCTPOCHUS MOAEIIH 110
YMOJTYaHHIO, TOJIBKO KOJIMYECTBO HEMPOHOB CKPBITOIO CJOS OCTABUM
PaBHBIM 5 55



(puc. 3.20), oOyunm HeipoceTh (CM. MPUMEP «IIPOTHO3UPOBAHUE
YMHOXXEHHSI C TIOMOINBIO HeWpoHHOH cetn») (puc. 3.21). Tlocie
MOCTPOCHUS MOJIEIHN JJisi TPOCMOTpa KayecTBa OOy4eHUS MPEICTaBUM
NOJIyYCHHbIE JIaHHBIE B BHUJI€ JAMArpaMMbl U AUArpamMMBbl pacCesHUsl.
B macrtepe HacTpolKu 1uarpaMMbl BEIOEpEM JJIs OTOOpaKESHUS OIS

«KOJIMYECTBO» u «KOJIMYECTBO OUT» - peabHOE H

CIPOTHO3UPOBaHHOE  3HaueHue. PesynpraroM  OyaeT  1Ba
rpaduka, MmokazaHHbIe Ha puc.3.22.

CTpykTypa HEApPOHHOA CETH

 HefpoHel B cnoAs — | [ AKTHBALWOHHAA dYHELMA

EXOIHOM: T dyHELMH | Currmomaa

CKPbTEIY CA0SE: 1 j KpurizHa

Bbl<0gHOM

Cnoi HegipoHe! | Curmounga
1 5

Hacrpofka cTon6uoE avarpamMmb
HacTpolika pasaMuHER NapaMETPOE CTONGL0E QAT PamMME!

Merka cTontua | THn a&HHE:

[1 Konuuecteo-B

[ Keauuecteo5

[ Konuyecreo-4

[1 Konuyecteo-3

[ Keauuecteo-2

[ Komuyectso-1
Konuuecteo
Kanyecteo_OUT
[ Kanusectso_ERR

9.0 BewecTBEHHER
9.0 Bl ecTEEHHEIR
9.0 BewecTEEHHEIR
9.0 BewecTBEHHER
9.0 Bl ecTEEHHEIR
9.0 BewecTEEHHEIR
9.0 BewecTEeHHEIR
9.0 Bl scTEEHHER
9.0 Bew ecTEEHHEI

OO0 EEODEEO

W

Tun |iﬂ' TTHHM

] | MagnucH no | Dara (Fon + Mecau) Y] |

[ 3raverua no ¥

| < Hazan || Danee > | | OTMena |

Puc. 3.21 - O6yyeHue HelipOHHOI ceTH
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¥ Osiin Mpaska Bua MsBpannoe Oko 7 [BER
DS-WH @ 4l s 8@ | mEma@y-f
CueHapuu ? - X | paw® HefpoceTy X\ TDuarparma pacceatia X\ Yrgecon X Juarparma X| -
HoeP TR |[B LBk Q-ER | s E-
&1 CusHapuu
= [£] NporHosuposaue aaHHEK
NeKTpabHan 06paBoTKa [FUnSTP

{7 Cronbaawes okHo [Konuuectso 2350 000

% Hetipocets [4 851 1] 2300 000
2250 000

2200 000
2150 000
2100 000
2050 000
2000 000
1950 000
1900 000
1850000 |
1800000 |
1750 000
1700 000
1650 000
1 600 000
1 550 000
1500 000
1 450 000
1 400 000
1350 000
1300 000
1250 000
1200 000
1 150 000
1100 000

2001-M01 2001-M04  2001-M08  2001-W12 2002404  2002-M08  2002-M12  2003-MD4  2003-M08 2003412
lara (Fop = Wecaw)

e e |

Puc. 3.22 - CpaBHe HHe dTATOHHBIX IAHHBIX C MPOTHO30M

Jlnarpamma paccesHust 0oJjiee HAIMISAHO TIOKA3bIBAET KauyecTBO
oOyuenus (puc. 3.23).

¥ Qaiin Mpaexa Bug MsGpanroe Cepeuc Oxno 7 [=]=]x]
DE-H| @ % B@| e e 4 mEmady-0

Cuenapin ? X | paw Heiipocery X Ouarpara pacceatia X‘ Urarecnd X| [marpannia X\ -
EEA0T TTE X Y LB B~ &% = owke Bl B
= 2 Cuerapin

HOrHOSMPOBAHHE AGHHSI 2700 000
NeKTpanbHaA oipatoTka [PunsTp
570 Cronpsawes oxno (Konuectea 2600 000
32 Heiipocers [4# 54 1]

2500 000

2 400 000

2300 000

2200 000

2100 000

2000 000

1800 000

1800 000

1700 000

1600 000 4+
1500 000 4+
1400 000 4+
1300000
1200000
1100000 |- &
1000 000 4+

800 000

800 000

1075588,03358277 1405780,31724892 1687779,18080717 1932695,06215055 2167719,67964394

Puc. 3.23 - Iluarpamma pacce sHus

HeiipoceTp o00OyueHa, Temephr OCTaJOCh CaMoO€ TIJIaBHOE
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NOCTPOUTH TpeOyeMblil MporHo3. [asg 3TOro OTKphIBa€M MacTep
o0pabotku (puc. 3.24) u BeIOMpaeM MOSBUBIIMICS Teeph 00padOTUHK

«IIporno3upoBanuey». Ha BTOpoM Imare macrtepa MpeajaraeTcs
HAaCTPOUTH CBSI3U CTOJIOLIOB JIJIsl IPOTHO3UPOBAHUSI BPDEMEHHOTO psijia —
OTKyza OpaTh AaHHBIC HJIs CTOJOIA MPU OYEPETHOM IIare MporHo3a
(puc. 3.25). MacTep caM BEpPHO HACTPOWJ BCE IMEPEXOJbl, IMOITOMY
OCTaeTCsl TOJBKO YKa3aThb TOPU30HT MPOTHO3a (HA CKOJBKO BIEPEN
OyzneM MpOTHO3UPOBATH) PaBHBIM TPEM, a TakXke, JJIS HarJsIHOCTH,
HEO0O0X0AUMO J00aBUTH K MPOTHO3Y HMCXOJHBIC JaHHBIC, YCTAHOBUB B
MacTepe COOTBETCTBYIOIMM (hJ1aKOK.

[locne 3TOro HEOOXOIMMO B KayecTBe BHU3YyaJlM3aTopa BHIOpPATH
auarpaMMy — MpPOTHO3a, KOTOpas  MOSBISETCS  TOJBKO  TOCIE
NPOTHO3UPOBAHUS BPEMEHHOIO psna. B macrepe HacTpoilku cToi0110B
auarpaMMbl  TIPOTHO3a  HEOOXOAMMO  yKa3aTh B KadecTBe
otobpaxaemoro ctosden «KOJIMYECTBOy. Tenepb aHaTUTHK MOXET
JaTh OTBET HA BONPOC, KAKOE KOJHUYECTBO TOBAPOB OyAET MPOAAHO B
CIeNyIoIeM Mecsre | Jake aBa Mecsama cryers (puc  3.26).
MacmrabupoBaB pe3yinbTaT M BKJIIOYUB METKH, MOXXHO YBUJIETh
pacueTHbIe 3HaueHUe Ha 3 Mecsia Brepen (puc.3.27).

Mactep o6patoTku

HazgaHue | O rc aHME: |
860 ABTOKOPPENALMS FacueT BRIGOpOYHON AETOKOPPENALMM CTONGLOE A

@ ﬂ.CCULlHaTHBHbIE np... MNowck ACCOUMATHEHEIY 33BUCHMOCTER

B Kapra KoxoHeHa CarMonpraHMsyW aacA kapTa FoxoHeHa
8, Knacrepuzauma K.nacTepusaumHa anropurror k-means WM g-.
Op EM knactepuzaums  Knactepuzaums anropuron Expectation-ta...
Bl KnacTepusauna Tp...  KAacTepM3aWmHA TRaHsaKumi anropkmiiar CL...
i Nunetinaa perpeccua MNocTpoeHWe AMHERHDN MOoLEnM
B Norvctiseckan per... MocTpoeHue SMHAPHOM NOMMCTHYECKORA MOLEM
U Nepesn pewsHui MNocTpoeHHe 0epeEa PEWEHHE anropuTom C...
E Hefipocete MHorocnofiHan HefpoHHaA CETh
8 NekomMnosduma Bp...  JEKOMNOSHUMA BREMEHHOMD PALS HE CES0HH...
0EsHHE  [TPOrHOSHPOESHHE BREMEHHOMD pALS

= Npouee
2 Crpurm TPHMEHEHHE MOQEM K HOEEIM 43HHEIM
{ﬂ [pynnoean odpador... MpUMEHEHKE MOLEAM K TPYNNE LaHHER

Puc. 3.24 - MacTep nporH03upoBaHust
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HacTpofika NporHo3HPOBaHKS BPEMEHHOT0 PANa HacTpoiika cTon6iL0B AMArpaMMbI NPOrHO3a
HacTpoiie ceAsW cTOABLOE ANA MPOrHO3MPOBAHMA BPEMEHHOMD PAAS HacTpoiika pasniiHER NapaMeTpos CTONSUOE AHAr pakkel NPOrHOZS
| Cronéeu | TpM Q4epeaHon ware GpaTs SHaveHyA U [a Merka crontua [ Tun narmes [leer | At
@ Nara Ton + Mecay) [ Kanuuecten-7 9.0 BewecTeEHHII = L
[ Digy Kommuecten 1l [ Konuecren§ 9.0 BewecToenHsi [l
Bigy Konwiectsa 11 @ Konuecteo1n [ Kanuuecten-5 9.0 BewecTaeHHEN m -
@ Konuecrsodl @ Konwesrsod [ Komuecreo-4 9.0 BewecToenHsi -] o
[ Konuuecrso-3 9.0 BewecTEEHHE =]
O Konecrood O Konectaod =
P — © ConoreoT [ Komuecren-2 9.0 BewecToenHsi ] <
o - e« . [ Konuuecreo-1 9.0 BewecTeeHHbIi =
anvuecTeg- onecTeo
ok . e . Kannsecteo 9.0 BewecToenHsi [l
onecTen OnAHEETER- [ War nporrosa 12 Ueneit = o
O Koneeroo s O Konvecrood
Kanniecteo-4 Konwecreo3
L] ] i eamaroX [ Gomacnotiecn) v
Logagnsrs none "llar nporrosa”
T—— 1
P e S ——— [ 3HaueHus no
| <Haa || Jawer | | Omena | <Hesmn || faeer | | ome |

Puc. 3.25 - MacTep nporHo3upoBaHust

@aiin  [paska Bug MWsépannoe Cepsuc Owno 2 [=]&]=]

DS-H| &S @ s @ &8 | &y-|

E8H Cuenapua ? - X‘ | LOuarparta nportosa ? -0 X‘
EH oeD rrax BILE-H- Q- BB~ o @~

=8 Cuerapin

MporHosUpoBaHIE AaHHER

CrexTpansHan ofpatiorka [Puastp 2350 000
1 Cronbaawee okHo [Koauuectsa 2300 000
2250 000
2200 000
2150 000
2100 000
2030 000
2000 000
1950 000
1800 000
1850 000
1300 000
1750 000
1700 000
1850 000
1600 000
1550 000
1500 000
1450 000
1400 000
1350 000
1300 000
1250 000
1200 000
1150 000
1100 000

@) Npornoa [ropwaonT 3]

KonuqecTso

2001-M01 2001-MOS  2001-M08  2002-M01  2002-MOS  2002-M08  2003-MO1  2003-MOS  2003-MOS  2004-MO01  2004-M02
Aata (Fog + Mecay)

Puc. 3.26 - Pacue THbIe 3HaYeHHe HA 3 Me csALla BIiepe]
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[#] Deductor Studio Academic (C\Users\Admin\Desktop\Ky3Hewosa\Lab_3\Lab_3.ded) - [[MporHo3 (ropu3oHT: 3)] = =
®aiin Mpaska Bug WsBpanroe Cepsuc Okwo 7 Bl
D&-d3| &) B aLBEIS 4 BRED @3-
CusHspin 2 « x| | Dusrpamis mporsosa x| Tatmua X -
FE a0 (YYeX S LE-GE-Q-TEBE-| 5 @
Cuerapms
MTPOrHOSUPOBAHUE AaHHb:
=[] CrextpaneHan ofpatotka [P uneTpaiya) 1 880 000
=+ #0 Cronssawse okHo [Konuueetso [12:0] 1870 000 ;
=25 Hetpocete [4 251 1] JEEEE _ [1 855 452,589 | .
3 NMparHos [ropuzonT: 3]
@ 1 850000  [1ee67azETa

1840000
1830000 4--
1820000 f--
1810000 +--
18000004 --
1790000
1780 000
1770 000

1 749092 335

1760 000 +--

KonuuecTeo

1750000 4--
1740000 -
1730000 +--
1720 000
1710000
1 700 000
1690 000 - -
1680000 4--
1670000 4--
1660000 §--
1650 000
1 640 000

2003-M11 2003-M12 2004-M01 2004-M02 2004-M02

[Llata (Top + Mecaw)

2004-M02 2004-M02

Puc. 3.27. Pe3yabTarbl MacTepa NporH03MPoBaHusl

[locne 3aBepilieHUsT aHaNM3a JaHHBIE MOXHO 3KCIOPTUPOBATH.
Tak kak nmaHHas Bepcus sBIsETCA OecIuiaTHOW njisi 0Opa3oBaTeNbHBIX
1eJie, TO JaHHBIE MOXHO BBITPY3UTh JUOO B TEKCTOBBIN (hail,
00 B COOCTBEHHBIN MPOEKT IPOrpaMMbl C pacmmpeHueM «*.ded».
MacTtep sKcropTa UMEET TOYHO TaKHe K€ HACTPOMKM, KaK U MacTep
uMmiopTa. boiiee TOro, eciam SKCMOPT JaHHBIX COBEPIIUTH B TEKCTOBBIMA
dan, To mamee NaHHBIE MOXKHO CKOMUPOBaTh B (aitn TabIuyHOTO
nporeccopa Excel, m noctatouno koMpopTHO ¢ HUMHU pabOTATE.

JlaHHBI TpuMep ToKaszan, kak ¢ momompro Deductor Studio
NpPOTHO3UPOBATh BpeMeHHON psn. [lpu pemenuu 3amaum  ObUTH
NPUMEHEHBl MEXaHM3Mbl OYHCTKH JIaHHBIX OT IIyMOB, aHOMAaJHUH,
KOTOpbIE 00ECTIEUIIIM KaueCTBO MOCTPOCHUSI MOJIEIN MPOTrHO3a Jajiee
U COOTBETCTBEHHO JOCTOBEPHBIN PE3yJabTAaT CaMOr0 MPOTHO3UPOBAHUS
KOJMYEeCTBA TMPOAAX Ha TpPpU Mecsla Breped. Takxke ObLl
POJICMOHCTPUPOBAH MPHUHIIMIT TPOTHO3UPOBAHUS BPEMEHHOTO psifa —
UMIIOPT, BBISIBIEHUE CE30HHOCTH, OYMCTKA, CIIIaKUBAHUE, TOCTPOCHUE
MOJIeNId TIPOTHO3a U COOCTBEHHO IMOCTPOCHHE MPOTHO3a BPEMEHHOTO
psna, a TaKXKe YKCIOPT pe3yabTaTOB BO BHEIHUN (Paidll.

3.3 3agaHue HA CAMOCTOSITEIbHYI0 padoTy
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[TonyunuTs  OT  mOpenojaBaTesisi  BapuaHT  3aJaHus I
NPOTHO3UPOBAHUS (M3MEHEHUE Kypca BajlloT, TpadUK CUHYCOHUJIBI,
MPOTHO3UPOBAHNE CYMMBI MJIA PA3HOCTH YUCEI U JP.).

KoHTpo/ibHBIE BOIPOCHI

Yto Takoe BpeMEHHOU pAna’?

B kakue ¢opmarsl MOXKHO AKCHOPTUPOB JIaHHBIE
Deductor Academic?

Yrto Takoe oOy4Jaroias U TeCToBas BLIOOpKA?

Kakue MHCTpYMEHTBI MOYKHO HCIIOJIB30BAaTh
MPOTHO3UPOBAHUS?
5. Jlst yero Cay>KUT AuarpaMma paccestHus?

IIpakTnyeckas padora 4

HeﬁpoceTeBble TEXHOJOTHH B UHTCJUICKTYAaJIbHOM aHAJ/IN3¢
HJAaHHBIX

Hear padoTbl: M3Yy4UTh  KJIACTEPU3ALMID C  MOMOIIBIO
CaMOOpFaHI/ISYIOH_[I/IXC}I KapT KOXOHeHa B AQHAJIUTHUUYUCCKOM IIAKECTC
Deductor Academic.

IIporpamMma patdoThI

1. TIpousBecTH UMIOPT JAHHBIX U3 MMOATOTOBIECHHOTO (paiia.

2. C mnomompio Kaptet KoxoHeHa BBINOJHUTH BBITOJIHUTH
KJIACTEPU3ALMIO Ha IAHHBIX KOHTPOJIBHOTO IPUMEPA.

3. BemonaHuTh 3amady  KJIacTepu3aluio S JaHHBIX 10
VHIUBUIYAIbHOMY 3aJIaHUIO.

MeToauuecKkue yKa3aHusi 10 BbINOJIHEHHU IO PA00THI
4.1 O01mue NOHATHA 0 caMOOpPranusywmmnxca kaprax Koxonena

Camoopranusyromasicst kKapTg Koxonena (aur. Self-organizing map



- SOM) - copeBHOBaTelbHas HEHPOHHAs CeTh C OOydYeHHEM Oe¢3
YUHATENA, BBIIOJHSIONAS 3aady BH3yalu3allMd W KIACTEPU3ALUU.
Unest cetu mpemnoxkeHa ¢unckum yu€éHbiM T. KoxoneHom. SBnsiercs
METOJOM  MNPOCHUPOBAHUS  MHOTOMEPHOTO  IPOCTPAHCTBA B
IPOCTPAHCTBO € 0OOJiee HUBKOM pa3MEpHOCTHIO (Yallle BCEro,
JIIBYMEPHOE), MIPUMEHSETCA TaKXKe€ U1 pElIeHHus  3aJa4
MO/JICJIMPOBAHU S, TPOTHO3UPOBAHUS U JIP.

Camoopranmsyronascs Kapra COCTOMT W3  KOMIIOHEHTOB,
HA3bIBAEMBIX y3J1aMM WM HeupoHamu. WX kommyectBO 3amaércs
aHATMTUKOM. KaxIpli W3 y3JI0OB ONHUCKHIBACTCA JBYMSI BEKTOPaMH.
[IepBbIil — T. H. BEKTOp Beca M, UMEKOLIMKA TaKyr K€ Pa3MEpPHOCTb,
YTO W BXOJHBIC JaHHbIE. BTOpoM — BEKTOp I, MNPEACTABISAIONIMA
co00i KOOpAMHATHI y3i1a Ha kapTe. OOBIYHO

y3JIbl paclojiaral0T B BEPIIMHAX PETYIAPHOM PEWETKU C
KBaJIPaTHBIMU WJIM IIECTUYTOJIbHBIMU SYEUKAMMU.

Camoopranuzyromascs KapTa Koxonena ABJISIETCS
Pa3HOBUJHOCTBIO HEWPOHHOW ceTu. OHa TPUMEHSAETCS, KOraa
HEOOXOJUMO pelMTh 3ajady KilacTepusaluu, T.€. paclpeaeainTb
JAHHBIE TI0 HECKOJIbKMM  KJIacTepaM. AJITOPUTM  ONpPEIEIIsieT
pacCIONI0KEHUE KJIAaCTEPOB B MHOTOMEPHOM IPOCTPAHCTBE (PAKTOPOB.
Wcxoanwsie AaHHBIE OyayT OTHOCHUTBCS K KakKoMy-Iu0O KiacTepy B
3aBUCUMOCTH OT PACCTOSIHUSL O HEro. MHOromMepHOE€ MpPOCTPAHCTBO
TPYIHO Uil TpEJCTaBieHUs] B TpadudyeckoM Bujae. MexaHU3M Ke
noctpoeHus Kaptel KoxoHeHa Mmo3BosisIET OTOOpa3suTh MHOTOMEPHOE
OpPOCTPAHCTBO B JBYMEPHOM, KOTopoe Oosiee ymoOHO W A
BU3yalu3allud, W JUII HWHTEPHOPETAUU PE3YIbTATOB AHAIUTHKOM.
Takxe ¢ MOMOUIBK MOCTPOEHHOM KapThl KOXOHEHa MOXHO pEIMTh U
3a7a4y NPOTHO3UMPOBaHUA. B 3TOM ciyyae pe3yabTHUPYIOLIEE I10JIE
(TO, KOTOpO€ HEOOXOAMMO CIPOTHO3UPOBATH) B MOCTPOCHHUHU KAPTHI
He ydactByer. llocime kimacrepusanuu, MCHonb3yd auarpammy «4Hro-
€CIIN», MOKHO MPOBECTH IKCIEPUMEHT. AJITOPUTM OIPEACISAET TOUKY
MPOCTPAHCTBA, TAE PACIOJIO0KECHBI BBEIACHHBIE I IMPOTHO3a JAHHBIE
U K KaKOMY KJIACTEPY NPUHAJICKUT JAHHASI TOYKA, U MOJACUYUTHIBAET
CpedHee MO pPEe3YJbTUPYIOIMIEMY IOJI0 BCEX TOYEK ATOro KIacTepa,
4yTO0 M OyJeT pe3yabTaTOM MPOrHo3a (A1 AUCKPETHBIX JaHHBIX
pe3ylbTaTOM  TPOTHO3a  SIBISIETCS ~ 3HAueHHWe, OOJbIle  BCETO
BCTPEUYAIOIIECECS B PE3YJABTHPYIOIIEM II0JIE BCEX SYEEK KIIacTePa).
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4.2. Ilpumep KJIacTe pu3aluu JaHHBIX

PaccMoTpuM MexaHU3M KJAcTEpU3allMUd IMyTeM MOCTPOCHUS
CaMOOPTaHMU3YIOMICHCS  KapThl,  OCHOBBIBAsCh  HAa  TUITMYHBIX
XapaKTepUCTUKaX IBETKOB. lMcxomHas tabmuiia HaxomuTcs B (Qaiine
npuMmepoB «HpuceLtxt». OHa COIEpKUT CHEAYIOIME IapaMeTphl
IIBETOB:

«JJJIMHA YAILHEJIMCTUKAY, «ILIMPUHA YAIIEJIMCTUKAY,

«JIJIMHA JIEIIECTKA», «IIIMPHA JIEIIECTKA», «KJIACC

IBETKA». 3agaya cOCTOUT B TOM, YTOOBI ONPEACIUTH IO
pa3NMYHBIM T1apaMeTpaM IIBeTKa ero kiacc. llpenmmomaraercs, dro
IIBETHl OJHOTO KJjacca HMEIOT CXOXKHE MapaMeTphbl, MO3TOMY OHH
JOJKHBI HAXOJIUTHCS B OJTHOM KJlacTepe.

Jlns Havana HEOOXOAMMO MMIOPTUPOBATH JaHHBIC U3 ¢aiira (puc.
4.1). Ilocne 3TOro 3aMycTUM, MacTep 00OpabOTKHU U BhIOEpEM U3

cnucka meto 0opabotku «Kapra Koxonenay (puc. 4.2). Ha
BTOPOM IIIare MacTepa HACTPOMM Ha3zHA4YeHHs cToyOoB (puc.4.3).
Ykaxem cTonoiy

«KJIACC IIBETKA» nHazHaueHne «BBIXOIHOI», a OCTaJbHBIM —

«BxomHoii». T.e. Ha OCHOBE JAHHBIX O IIBETKE OYJAEM OTHOCHUTH €TI0
K TOMY WJIK HHOMY KJIaccy.

Deductor Studio Academic (Hoemlif) - [KapTa Koxorena) = =
Daiin [paska Bug WMsbpawnoe Cepenc Owkno I — & %

DS -H & | BER® | d REm|edk- T

CueHaphu ? - X| Tabnua ? - X|
B ] BxR-EE-s T 1180 > | @

= B8 Cuerapin

LnuHa YaweneTHka | WnptHa vawenHeTHa | Lruna nenectka | WupuHa nenectka K.nacc | 2
Kapra KoxoHera

51 38 14 0.2 Iris-setosa
44 3 14 0.2 Iris-setosa
47 32 13 0.2 Iris-setosa
46 Al 15 0.2 Iris-setosa

5 36 14 0.2 Iris-setosa
54 34 17 0.4 Iris-setosa
46 34 14 0,3 Iris-setosa

5 34 15 0.2 Iris-setosa
4.4 24 14 0.2 Iris-setosa
44 Al 15 01 | Iris-setosa
54 ar 15 0.2 Iris-setosa
448 34 16 0.2 Iris-setosa
448 3 14 01 | Iris-setosa
43 3 11 01 | Iris-setosa
58 4 12 0.2 Iris-setosa
57 44 15 0.4 Iris-setosa
54 34 13 0.4 Iris-setosa
51 38 14 0,3 Iris-setosa
57 38 17 0,3 Iris-setosa

Puc. 4.1 - UmnoprupoBaHHbIe JaHHbIE

[T T T T T T I TT T T T T ITITTI=
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Mactep o6paGoTkH

HazgaHue

| QnucaHue

@ Ceéprra cTonfuoe

i CarannmHr

= CronesAwee okHO

—
a%s F.OHEYHEIE KNACCEI

£ PasfileHie Ha MHO...

CaznaHHe nnockoli Tatnuue! W3 CEoaHON

P OprMPOESHHA PENPESEHTATHEHOMD NOLMHD. ..
FaztueHre Ha oBy4aKiee M TECTOB0E MHOME. .
TpaHCthoptaUMA OaHHER CEOMBZALLMR OKHOR
MoHW#EHME pazHOOEPAZHA YHUEANEHEIR SHAY. ..

= Data Mining

g0t AETOROPPENALHA FacyeT BrIGopoyHON SETOKOPPENALMK CTONGLOE
é AccouMaTHEHEE Np... [MOMCE ACCOUMATHEHEN SAEMCWMOCTEC

; CardoopraHKsytLLaaca KapTa
B, K nacTepuzauma K.nacTepuzauma anropurrord k-means Mau g-...
_Q'. EM knacTeprzaumA  KnacTepu3auWa anropuTrord Expectation-hd ax...
K.nacTepusauWa Tp... KnacTepuzauWa TRaHSakLME anrop9Tron CL. .
i Nunelinan perpeccra MocTpoeHKME NMHERHOE FMOLEM
:F- NorycTiyeckan per... MocTpoeHKME GHHAPHOM NOMMCTHYECKON MOLEH

W Nepeso peweHui

MocTpoEHWE AEPEES PEWIEHMEA SNMOpMTHOR T %

< Hazap, Danee » | | OTreHa

Puc. 4.2 - Macrtep oopadoTku «Kapra Koxonena»

Hacrpofka HasHaveHHA cTonGioB
3aalTe HAZHAYEHMA HOXOOHEIX CTONGLOE 0aHHER

Hra cTontua | COLS

".| JLAMHE YallEMeTHES
".| LW HpHHE YaLEAMCTHES
".| HnuHa nenectka

.'.| WupuHa nenecTra

| CTpokOERIH

|.') BrmogHoe

| IHcKDeTHEN

TN QaHHEL:

HazHaueHue

Fnacc Bua naHHbIx

— YHHEANEHEIE ZHEYEHWA
F.on-eo YHUE ANEHEEE SHAYEHME

Irig-zetosa
Iniz-verzicalor
Iniz-virginica

HacTpolika Hopranusaui. ..

‘ ¢ Hazag H Hanee »

Puc. 4.3. Hactpoiiku mactepa kapt Koxonena

Ha TperheM 1iare mactepa HEOOXOJIWMO HACTPOUTH CIIOCOO
pa3ieNieHusT HCXOJHOTO MHOXECTBa JaHHBIX Ha TECTOBOE W
oOydaromiee, a TakXke KOJIMYECTBO MPUMEPOB B TOM U JIPYroM
MHOXECTBE. YKaXeM, 9YTO JaHHbBIE O0OMX MHOXCCTB Oepyrcs



CIy4ailHbIM 00pa3oM, 3aJauM pa3Mep TECTOBOTO MHOXECTBA PaBHBIM
JeCATH MpuMepaM, MyTeM H3MEHEHUs 3HaueHus ctonoma «Pasmep B
cTpokax» cTpoku «TectoBoe MHOMXECTBOM(pHC. 4.4).

Cnenyronmii 1ar mnpeajaraeT HACTPOUTh MapamMeTpbl KapThl
(komuuecTBO sueek mo X W mo Y, ux ¢dopMy) U mapaMeTpbl
oOyueHusi (crmoco® HavyalbHOM WHULMAIU3AIMU, TUI (QYHKIUU
COCEJICTBA, MEpPEeMENMBATh JM CTPOKU OOYy4alolllero MHOXECTBA U
KOJIMYECTBO OMOX, 4Yepe3 KOTOpble HEOOXOJIUMO IMEePEMEIIMBAHUE).
3HauYeHUS 10 YMOJYAHHIO BIOJHE OAX0aAT (puc. 4.5).

Ha mnsgrom miare macrepa HeEOOXOAMMO HACTPOUTH IMapameTphl
ocTaHOBKHM 00y4deHUs. OcTaBUM ITapaMeTphl 0 yMordaHuio (puc. 4.6).

Ha mecrom 1mare HacTpaumBarOTCsS OCTalbHBIE IapaMeTpbl
o0ydeHusT — crnocod HavaJdbHOW WHUIIMAIU3AIUUA, TUN (QYHKIIHHU
COCEJICTBA W TAaKXe MapaMeTpbl KIACTEPU3AIMU — aBTOMATHUYECKOE
ONpPENECICHUE YHUCIIAa KJIACTEPOB C COOTBETCTBYIOIIMM YPOBHEM
3HAYUMOCTH  JUOO  (PUKCUPOBAHHOE  KOJMYECTBO  KJIACTEPOB
NPEIOCTABISIETCS  BO3MOXKHOCTh HACTPOUTh HWHTEPBAJIBI OOyYCHMUSI.
Kaxxaplii wHTEpBan 3aJaeTcs KOJIWYECTBOM OIOX, PAAUYCOM OOy4YECHHS U
CKOPOCTBIO 00yueHHs. YKaxeM (PUKCHPOBAHHOE KOJIMYECTBO KIJIACTEPOB,
paBHOE TpeM (puc. 4.7).

PastiveHMe McxonHoro Habopa AaHHLIX HA NOAMHOXECTEBA

Hampuﬁne paSﬁHEHHE HEXOQHOrD MHOKECTES AaHHER Ha Dﬁ';l'-IaICILLI,E'.'E ]
TECTOEDE MHOKECTES

Cnocod PasnensHHMA HCKOQHOMD MHOHECTES 0 3HHER EJ'I':I'-IEIHHEI

Crondew ana PESAENEHMA MCAOOHOMD MHOKECTES

FPaztiep
B npoueHTax | B cTpokax
Déyyanwes 93,33 140 | Mo BospacTaHumo

TecTogo: B.E7 Mo eozpacTaHuo

HTara: 100,00 150

MHO®ECTED

[opAnoK COPTHMPOBEM

K.omiyecTeo cTpok [Bcero] 150
< Haszan OTrieHa

Puc.4.4 - HacTpoiiku TecTOBOIr0 U 00y4aroie ro MHOKe CTBa
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HacTtpoika napameTpoe kapTe KoxoHeHa
HEamuTe SHAYEHHMA NapaMETPoE KapTel KoxoHeHa

— MNapareTpel KapTel — Bua kapTel

Pasmep no oo 16 j

Pazrep no ocu'y 12 j

Kon-eo aueek 192

P opra auesk, ||.|JECTH':|FD.FIbeIE

¢ Hazag || Hanee » | | OTraeHa

Puc. 4.5 - HacTpoiiku 3Haye HUSI MapaMe TPOB KapT

HacTpofika napaMeTpoE OCTAaHOBEH 0OYYEHHA

e amTe yocnosHA NpekpalleHHA ooyyeHKA, 0oyyeHue GyneTt
OCTAHOENEHD MNP BEINOAHEHMM OGHOMD 1S YCNOBME,

CuyuTate APKED PACN0OSHAHHEIM, ECH OLUMAKS MEHBLIE

| Mo gocTHREHMID 3 N0KM

— DOyyakoles MHOKECTED

[ ] CpegHan owmtka meHews
[ ] MakcuransHan owmtka mMeHewws

[ ] PacnosHaHo npumepos [%]

— TecToBDE MHOMECTED

[ ] CpegHan owmtka meHews

[ ] MakcuransHan owmtka mMeHewws

[ ] PacnosHaHo npumepos [%]

¢ Hazan || Danee » | | OTreHa |

Puc.4.6 - HacTpoiiku nmapaMe TpOB OCTAHOBKH 00y4e HUSI
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Hactpofika napamerpoe o6yyeHua kapTe KoxoHeHa

Hiasume SHaYEHWA NApatETPOE OSYYEHIA KaPTE K.oxoHEHS

Cnocof HavaneHok HHIALHAN33UKKH KEapTel

K.0nMYECTED 3N0X, YEDES KOTOPOE HEOGXOAMMO NEDEMELLMESTE CTPOKM

— CropocTe oSyyeHMA

B Havane ofyyeHWA

B koHUE oSyyeHMA

0.2

— Paguyc otyyeHuA

W B Havane ofyyeHWA

0,005 W B koHue ofyyeHKA

P yYHKUMA COCEACTEA ||:T':|I'IEH'-IEITE|F|

— KnacTepuzauma

HpoBeHE SHAYMMOCTH, &

I:l AETOMATHYECKM ONpegENTE KONMYECTED ENACTEPOE

EPHKCHI:IEIBEIHHDE KON-E0 EN3ACTEPOE IS

| < Hazan || Hanee » | | OTraeHa |

Puc. 4.7 - Hactpoiiku napame TpoB 00y4yeHnusi Kaptbl Koxonena

Ha cempmom 1mare mpeayiaraercsl 3almycTUTh CaM ITPOIIECC
oOyuenus (puc. 4.8). Bo Bpems O0O0y4eHHS MOXKHO IIOCMOTPETh
KOJMYECTBO PACIO3HAHHBIX TPUMEPOB H  TEKYIHMe
OIIMOOK. 3/1eCh HEOOXOAMMO Ha)XaTh HA KHOIKY

3aBepIIeHUS Ipoliecca o0padOTKH.

MocTpoenwe KapTu KoxoHeHa

Janyck. NpoLecca NOCTPOEHUA KapTel KoxoHeHa

— DAyyatowes MHOKECTED

= [+ Make. ownbka B.14E-02
[=] [+] CpeaH. owutka 1.37E-02

PacnosHaHo [%] 92,86

TecToBOE MHOMECTED

=l [+] Make. owntka 2 A0E-0
(=] [+] Cpean. owudka 9.42E-02
PacnosHaHo [%) 10.00

Jnoxa
a0

Bperaa ofiyueHua

00:00:01

T &rn 0SHOENEHLWA

1,00E-01 f=

' e ]

a *

[]Pecrapr
P Oyok

Il Mayza

100

150

200 250 300 350 400 450

M Cron

< Hazan H Nanee »

‘ OTreHa |

3HAUCHUS
IYCK U JOXKJIAThCA



Puc. 4.8 - Ilpouecc o0yye Hust

[locne sToro HeEOOXOAMMO B CIHCKE BH3YyaJu3aTOPOB BHIOpPATH
nosieuBiIyroca — tenepp  «Kapry  Koxonena»  mis  mpocMmoTtpa
pe3yJbTaTOB KJIacTepU3allii, a Takxke Bulyaiauszarop «Yro-ecimy»
JUIS. TPOTHO3UPOBaHUS Kitacca 1iBeTka(puc. 4.9).

Jlamee, B MacTepe HacTpOWKH OTOOpakeHHs KapThl KoxoHeHa
HEOOXOJMMO YyKa3aTh, 4TOOBI OTOOpa)xaauch BCE MOJISI, TaKXKe
CIeAyeT YCTAaHOBUTH KOJUYECTBO KJIACTEPOB pAaBHBIM TpEeM U
MOCTABUTh (PIIaXKOK

«I"panunpl kaactepopy (puc. 4.10).

Onpegenedwe cnocofos oToGpaxeHun
Brifepyre cnocod oToSpa#keHHA QaHHE:

HazeaHue | OnucaHKe
= [+ Data Mining
[ Ceazsuknactepos  OToSpakasT cBAZM MEKGY KNACTERANMM

|7 F.apra K.oxoHeHa CarMoopraHusyiow aAcA kapTa KoxoHeHa

[T Tatnuua conpase... PesynsTarkl NOCTPOEHWA MOLENM B BHLE TAGAMLE CONPAREHHOCTH
[¥ Yroeco AHANKE NOCTPOSHHOMN MOLENM N0 NRHHLMNY YTO-2CIM

[ Marpuua cpaeHeHits MaTpuua nonapHoro CRaEHEHHA ofbekToE

[ Mpogun knactepos MocenoBaHue NpofUNER KNacTepos

= TatnuuHbie naHHLE

|_ Qayyaow ki Hatop  D8yyaoWes W TECTOBDE MHOKECTES

[T Tatmua OrodpakaeT gaHHele B BM0E Ta0AMHUE

|_ CTaTHCTHES OTofpakasT CTATHCTHYECKHME LaHHEIE BRISOPIKM
= Tpapukn

T Musraznanaz MrAafimzw ser AsuuLia & CLAS ALISEASEALILL

Puc. 4.9 - Cnioco0 oTo0pake Husl AAHHBIX
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Hacrpofka orofpaxeHdi kapre KoxoHeHna

BrifepeTe HeoOxRoaMMEIE OTOODAKEHMA KAPTEI K.OXOHEHS W HACTPORTE X
NapareTpel

CAMcor AONYCTHME!S OTOSPA¥KEHHN KapTEl

- ¥l BxoaHele cTonbus! Cnocof packpaluHBaHHa AYeek
P wna vawenncTuka H Ueertan nanmpa
- [#¥] IWpMHA YALLE IHCTHE S
- [¥] InuHa nenecTra [ Craasueanme UBETOE KapThl
5 WpKHa nenecTr.a
EI BriogHeE cToAbuE [] Fpanuub: susek
P Knace [PaHMLE KNACTEPOE
- ] CreymansHee
b aTpULE paccToARHMG Pastep AYERKkK 0D YMOMHEHKD [MHES. ]
- [ Marpuua owmtion. KEaHTOBaHUA 16
[ Marpuua nAoTHOCTI NONALAHMA j
K.nacTepel
5 Mpoekura CardrdoHa

Puc. 4.10 - HacTpoiika oTo0pake HUsl KJ1aCTepoOB

[locne »TOro MOXKHO YBUJETh MOJYYEHHBIC PE3yJIbTaThl (pUC.
4.11). KayecTBO KjacTepH3allid MOXKHO OIEHUTH, IPOCMOTPEB KapTy
«KJIACC LIBETKA». Ha Hell BUAHO, YTO OOJIBIIMHCTBO I[BETOB OBLIH
KJ1acCU(UIMPOBAaHbI MPABUIIBHO. 3aMETHM, 4YTO BCE I[BETHI Kjacca
Setosa

nomajii B OAWH KJacTep. OITO TOBOPUT O 3HAYUTEIHLHOM
OTJUYMH IapaMEeTPOB IIBETOB OTOr0 Kiacca OT Jpyrux. SBHOe
pasiauune HaONrogaeTcs MO JUIMHE W IIMPHHE JienecTka. To, d9To
yacTh npuMepoB Virginica momana B kiacc Versicolo m wHaobopot
TOBOPUT O MEHBIIEM pa3iInduH 3TUX KjaaccoB. Ha kaprax, B oTimuune
or Setosa He BUAHBI PE3KHE OTJIMYUS [MapaMETPOB IIBETOB ITHX JIBYX
KJIACCOB. DTHM KaK pa3 U OOBSCHSICTCS «IIPOHUKHOBEHHE» HEKOTOPOH
YacTU MPUMEPOB B APYroM KIIACTeEP.
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[nvHa yalenucTrka

o

InpuHa yalenncTvka = |

P o

3.2 4393830374

"

]
4.3 569387515

|

[nwHa nenectka

lllvpwHa nenectka

oo |

r"‘\.'-"
. I -
1.499906652 395 3]

Knacc = |

[——
T - 1

Iniz-zetoza Iniz-werzicolor Iriz-virginic:a

Knactepsl

I
e
0

Puc.4.11 - Kapra Koxonena

PaccMotrpum mnocTtpoennyro Tabnuny «Yrto-Ecnu»y. B Bepxueit
4acTH TaONuIbl OTOOpaX)arTCsl BXOJHBIE TOJNS, a B HWXKHEH -
BBIXOJHBIE W pacyeTHble. V3MeHss 3HA4YeHUs BXOIHBIX IOJIEH,
MOJIb30BaTENIb Ja€T KOMaHJy Ha BBINOJHEHUE pacyeTa U HaOIroJaeT
3a paCCUMTAHHBIMU 3HAYEHUSIMU BBIXOJIOB HEUPOHHOW CETH WJIM JIEPEBA
PEIICHU.

PacyerHble 11011 OTJIIMYAKOTCSA OT BBIXOJHBIX TE€M, YTO OHHU HE
CYILIECTBYIOT B HMCXOJHOM HaOOpe JIaHHBIX U ObUIM CO3/IaHbl B XOJI€
o0paboTku. TakuMu MOJAMH SBISIOTCS, Hanpumep, «Homep sueiikuy»
158105

1

70



«Howmep kimactepar.

Kaxnoe mose tabmuupl «Urto-Ecnm» mpeactaBieHo CIEAYIONMMHU
aTpuOyTaMu:

— «Tum» — yKa3plBaeTCA 3HAYOK, COOTBETCTBYIOLIMKA THUITY
JAHHBIX TOJIS;

— «llone» — uMs BXOJHOTO WJIM BBIXOJIHOTO TMOJIS;

— «3HaueHHE» — YKA3bIBACTCS TEKYILEE 3HAUYECHHE OIS

C mnomompio kHONKU «[loka3aTh CTaTUCTHKY» cHOpaBa OT
TaOJUIIBI MOXHO BBIBECTH CTATUCTUKY MO BBIJCJIECHHOMY MHout0. J{iis
HETPEPHIBHBIX TMOJIEH B HeM 0ToOpa)kaeTcs cieayrolas nHpopMaIus:

— «MuHUMYM» — MUHUMAaJIbHOE 3HaYEHUE MOJIs1 B BHIOOPKE;

— «Makcumym» — MakCUMaJIbHOE 3HAaYEHHUE MOJIS B BEIOOPKE;

— «Cpennee» — cpeliHee 10 BHIOOPKE 3HAYCHUE MOJIS;

— «CraHmapTHOE OTKI.» — CPEIHEKBAJIPATUYECKOE OTKJIOHEHHE
3HA4YEHUM MOJIS O BHIOOPKE.

3HaHWE AWana3oHa BXOJHBIX JaHHBIX (MUHUMYMa U MaKCHUMyMa),
Ha KOTOPOM CTpOHMJAcCh MOJIEIb, IO3BOJUT OMNPEACIUTh 00JIaCTh
YCTOMYMBOCTH cUCTEMbl. (4YE€BHUJIHO, UYTO €CJIM MOoJaTh Ha BXO]
3HAYEHMS, CYIIECTBEHHO BBIXOASNIME 3a JMana3oH, TrapaHTHUPOBAaTh
MPaBUJIBHYIO PEAKIINIO CUCTEMBI HEJb3s1, U IOCTOBEPHOCTH MOJYyYEHHBIX
JAHHBIX MOXET ObITh CHUXKE€HA. Eciu 3HaueHue, MPUCBOCHHOE TOJIO,
BBIXOJIUT 3a TPaHUIlbl AMAIA30HA, 3TO MOJE OKPAIIMBAETCS B KPACHBIN
IBET.

JI7151 TUCKPETHBIX MOJIEH CTaTUCTUKA COACPIKUT:

— «3HaueHUs» — CITUCOK YHUKAIbHBIX 3HAUCHUH;

— «Kou-Bo» — uncII0 BXOKICHU 3HAUYEHUS B BHIOOPKY;

— «HWroroBas wuHpopmanus» — O0OIIee YUCIO YHHKAIbHBIX
3HA4YCHUM B BHIOOPKE.

JInsi TUCKPETHBIX 3HAYEHUM Ha BXOJ MOXHO I0JIaBaTh TOJIBKO
3HAYCHMS, MPEACTABICHHBIE B 9TOM CITHCKE.

B tabnuiie noibs30BaTEIb MOKET MEHSITh JIUIIb COJICPKUMOE
cToJIONA

«3HaYeHHE». ITO OCYIICCTBISETCS HECKOIBKUMU CITIOCO0aAMMU:

— HEMOCPEJICTBEHHO BBECTH JJAHHBIC C KJIABUATYPHI;

— 3aloJHUTh 3alMUCSIMU M3 TEKYIIEH BBIOOPKU (MPU ATOM
BBOJISITCS 3aMMCHU IEIMKOM U 3aMOJTHSAIOTCS OTHOBPEMEHHO BCE MOJIS);

- BbI6paTb 3HA4YCHUA HN3 CTATHUCTHUKH, HaXOI[HLHGﬁCH ciipaBa OT
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TaOJIULBL.

UToObl BBECTH 3HAYECHUS BXOJIOB C KJIABUATYpPbI, HY)KHO BBIOpaTh
AYEUKY «3HAYE€HWE» ISl COOTBETCTBYIOIIEIO IOJIA, U TOJBKO MOTOM
BBOJUTH JaHHBbIE. YUTOObBI BOWTH B PEXKUM pPEIAKTHPOBAHUA,
JIOCTATOYHO HareyaraTh 000 CUMBOJI C KJIaBUATypbl B TOM 4YHUCIIE
«Enter» nubo nmBakapl "KIMKHYTH' MBIIIKOH TIO COOTBETCTBYIOIICH
sueiike. JIucKkpeTHbIe 3HAYCHUsI BHIOMPAIOTCS M3 BBITIAJIAIOIIECTO CIUCKA
a100 MyTeM IUKINYECKOro repedopa B CIEJACTBUU JIBOWHOTO "KiMka'
MbIIIKOW. JlJIsi mepexoga K OPEAbplAyliiM WA MTOCJIEAYOIIM
CTPOKAaM HCIIOJIB3YIOTCS KJIABHIIIM CO CTpeiakaMu. Eciu BBeICHHBIE
BaMHU 3HAQYEHUS BBIXOJAT 3a JMANa30H 3HAYEHUN BBIOOPKH,
COOTBETCTBYIOIASA CTPOKa TaOJMIIBI BBIACISIETCS KPACHBIM IIBETOM.
Ecim Haxomsich Ha sdeiike, HaxaTh kimaBuiny "Del”, To 3HadeHwme
COOTBETCTBYIOIIETO BXOJHOTO TOJSI OylE€T OYMIICHO.

st aBTomMaruyeckoro BBoAa B Tabnuny «Urto-Eciam» 3anucei u3
TEKYIIeH BBIOOPKH UCITOIB3YIOTCA KHOTIKY Ha MaHEJIM HHCTPYMEHTOB:

— IlepBas 3ammceh (Ctrl+PgUp) — mos3Bosissier BBIOpaTh st
3arpy3ku B Tabnuny «4ro-Ecany nepByro 3anuch BHIOOPKH;

— Ipempimymas 3amuck (PgUp) — mo3BoisSCT  3arpy3uTh
MPEIbIIYIIYIO 3aIHCh;

— 3arpy3uTh 3allUCh — 3arpyXaeT TEKYIyl0 3aluch B
COOTBETCTBYIOIIME BXOIHBIC MMOJI Ta0IuIbl «UTo-Ecany;

— 3arpy3uTh M3 HCXOAHOW BBHIOOPKM — BBIBOAUT Ha OJKpaH

MOJaJIbHOE OKHO C TaOnuIe, U3 KOTOPOM MOXKHO 3arpy3uThb
HEOOXOUMYIO 3aMHUCh;

Kak Buano u3 tabmuiel «UYrto ecmm» (puc. 4.12), maxe NaHHBIC
OTCYTCTBYIOIIME B M3HAYATIHLHON BBIOOPKE OMPEIEISIOTCS KOPEKTHO.
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[¢] Deductor Studio Academic (Hoebii) - [CamoopraHnsyrowanca kapta [16; 12]]

@93@1 Opaeka Buag WzbpanHoe Cepenc OkHo 7

DE-H| & =Y [BRe dlasm| ek B
ISR Cuenapim B 'X‘ Kapra KosoHena X Yroecon X

HE HEOD TE R X B <« 7| R w2 s

= f8H CueHapi Mone

3HaueHUE

MapareTp

IradeHue

= K.apra Kokonena = DnExong\e 1 Mutag 2
B Camooprannayowanon kapra (16, 1: 9.0 [lnuHa yawenieTHra 4.7 T Marcumym 44
9.0 WupuHa vawecTika 3. 1 Cpeanee 3.054
00 T aET=se 156 1 CraHaaprHoe orkn. 0.4335343114
4.0 WupuHa nenectra 0,345
= q} BrizoaHeie
ab Knacc lris-setosa
= q} PacueTHeIE

12 Homep aueliku 48

9.0 PaccTosHue 40 UEHTPa AYelikK 0.116971545667122
12 Homep knactepa 2

9.0 Paccrosnme go ueHTpa knactepa  0162006332142713

Puc. 4.12 - Taoomua «Yro-Ecam»

JlaHHBIN npuMep rokasal 00J1aCTh IIPUMEHEHUSA
CaMOOpPraHu3yronmMxcs KapT. V3HauyaabHO MMEIOCh MHOTOMEpPHOE
(4eThIpeXMEpPHOE) TPOCTPAHCTBO BXOJHBIX (hAaKTOPOB. AJITOPUTM
OpeACTaBUJI €ro B JIBYMEPHOM  BHJE, KOTOpoe  yaoOHee
aHaTM3UpoBaTh. Tak)Ke MCXOJHBIC JaHHBIE OBUITM OTHECEHBI K TPEM
KJacTepaMm, I0 THOy IBeTka — «Setosa», «Versicolo», «Virginica.
OCHOBHBIM  BH3YyaJIM3aTOPOM Mocja€  TIOCTPOCHUS  SBIACTCS
«CaMoopranu3yronasiacs KapTa». 371ech B TEpPBYIO Oouyepeib CleayeT
oOpaTUTh BHUMaHHE HA MATPHILy pacCTOSHUM U mpoekiuio CaMMoHa.
Ha HUX $BHO BHIHBI PACCTOSHUS MEXIY OTIACIBHBIMHU sSYEeHKaMu
KapThl, T.€. YETKUE TPAHUIIbl PA3TUYHBIX CKOTUJICHUM JaHHBIX. Mactep
IPEAOCTABISACT IIMPOKHH HAa0Op HACTPONKH IMapamMeTpoB OOyUSHHS:
HAacTpolka HOpPMaJIM3al[MU CTOJIOIOB, HACTpOWKa pa30ueHus Ha
TECTOBOE M 0Oydaroliee MHOXKECTBO, HACTPOMKA YCIOBUM OCTaHOBKU
oOydeHHs, HACTpOMKa IapaMeTpoB KapThl M IapaMETPOB OOy4YCHUS,
HacTpoilka WHTEpBaJOB 0O0y4yeHHs. HUHPOpMaAIUs O 3ajade, TO
Ka4eCTBO OYMCTKH JJAHHBIX MOKHO YBEJIMUUTH HA TIOPSIIKHU.

4.3 3anaHue HA CAMOCTOSITRJIBHYIO padoTy



[lonyuuts ~ OT  mpemojaBaTesis  BapuaHT  3aJaHus  Ha
KiIacTepuzanuu (kKimaccupukamus MMOMHUIOPOB IO JIUaMETpy IUIOJA,
BECy IUI0JIa, KOJIMYECTBY IJIOJAOB Ha KYCTE€, BBICOTE KYyCTa, MJIM 3ajia4ya
KJIacCu(UKAIMM TPU3BIBHUKOB 1O KATErOpusM Ha OCHOBE UX
napaMeTpoB U JIp.).

Penmts 3agauy npu momonm kapt Koxonena.

KoHTposibHBIE BOIIPOCHI

1. Yro Takoe kapta Koxonena?
2. Yto pemaroT 3aa4u KjiacTepu3aum?
3. Hus gero cyxut Tabmmia «Yro-Ecmm»?

KoHTpo/ibHBIE BOIIPOCHI IPOMEKYTOUYHOU aTTeCTAMH (110
UTOraM U3Yy4YeHHUs Kypca)

JlaHHBIC U MOJIENI UX MIPEJICTABIICHUSI.
Cucrtemsbl nojaep:xku npuHsTus pemenuit (CIIIIP).
Poiib 1 MeCTO MHTEIIIEKTyaIbHOTO aHa/in3a JaHHbIX B CIITIP.
3amauu MA].
Anre0Opa MaTpuil.
OYHKIIMY MHOTHX IIEPEMEHHBIX.
HeoOxomiMble U JOCTaTOUHBIE YCJIOBUS CYILECTBOBAHHS
IKCTPEMYMOB MPUMEHUTEIBHO K KBaJIpaTUYHBIM (hOpMaM.
8. Twumbl mKas.
9. HomycTtumble MpeoOpa3zoBaHUs B IKAIAX.
10.TIpoBepka HICTUHHOCTH YTBEPKICHUM.
11. CraTucTrueckas BHIOOpKa.
12.YucnoBble XapaKTEpUCTUKH paclipeIeICHUM.
13. KoMmieKkCHBIC UiClia U UX TPUMEHEHHE TPU BU3YyAIU3aLNU
MHOTOMEPHBIX IaHHBIX.
14. MeTo/b1 1 AIrOpUTMBI OLTUPPOBKH rpapuKoB
15.MeTop! ¥ aIrOpUTMBbI 00paOOTKH U300paKEHUIMI
16.1IpocThie ¥ COXKHBIE TPU3HAKH U CIIOCOOBI HIIEHKH
MH(POPMATUBHOCTHU
17. AnropuT™bI HOMCKa CUCTEM UH(POPMATUBHBIX TPU3HAKOB.
18. Marpuria 0OBeKT-TPU3HAK, j €€ CTATHCTUYECKUE XapaKTEPHCTUKH.

No ke



19.TIpobGnema cxxaTHs JaHHBIX

20. Pa3HOTHUITHBIE TaHHBIE U METOBI UX 00paOOTKHU

21.3aga4a moucKa JOTHYECKUX 3aKOHOMEPHOCTEMN

22.MeToapl knaccuPpuKaIUU U TPOTHO3UPOBAHUS

23.3a1auu KJIaCTEpHOTO aHAJIN3a

24. Nepapxuueckue U UTEPATUBHBIC METO/IbI KIIACTEPU3AIIUH

25.OCcOOCHHOCTH KIacTepU3alii B KaUYECTBEHHBIX KOJIMYECTBEHHBIX
IKaax

26. Knmactepu3amnus JaHHBIX 110 MATPHIEC 00BEKT-TIPHU3HAK.

27.Knacrepu3anus JaHHBIX 110 MaTPHIE MAaTPHUIIE CBS3H.

28. HazHaueHne KOMIIOHEHTHOTO M (PaKTOPHOT'O aHAJIN3a.

29. CX0JICTBO | pa3inure KOMIIOHEHTHOIO U (PaKTOPHOT0 aHAJIN3A.

30. [IpuMeHeHHE KOMIIOHEHTHOTO M (paKTOPHOTO aHamm3a K 3aJadam
NAJ.

31. MeToapl pacrio3HaBaHUS 0OPa30B € YUUTEIEM U O€3 yUUTENs.

32.3amauu NPUHATHUS PELICHU.

33. MeTox aHanu3a uepapxui.

34. Momudukanmyu MeToa aHalIn3a MepapXuil B MHTEpecax
peanu3alui UHTEJUICKTYaIbHBIX MTOJICKA30K ITOJIb30BATEISM.

35. OcCHOBHbBIE MOHSATHSI KOTHUTHBHOTO MOJICIUPOBAHUS

36. Uactpymenranbhble cpencta MAJl mpuMeHUTENBHO 3a1a9aM
CIIITP

37.Hanpasnenus pa3utus MAJ]

39. Kparkas uctopusi HEHpOKOMIBIOTHHTA.

40.3amaun A/ Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX CETEH.

41.MecTo HEMPOHHBIX CETEH CpeIn APYTUX METOJIOB PEIICHUS
3aaa4

42 . VIndopMallMOHHBIN MTOIX0 ] K MOJSTUPOBAHUIO HEHPOHA.

43. buosiornyeckuii moaxo1 K MOJACIMPOBAHUIO HEMPOHA.

44, CTpyKTypa HCKYCCTBEHHON HEUPOHHBIE CETH.

45.CTpyKTypa ABYXKPOBHEBOI'O IEPCENTPOHA, MHOTOYPOBHEBOIO
nepcentpona (MCII).

46.0co0eHHOCTH CTPYKTYpPhl HEHPOHHBIX CETEH M €€ BIUSHUE Ha
CBOKCTBA CETH.

47. Anroputm pereHus 3aad ¢ nomoiso MCIL

48. Knaccudukanus 3agad pemaeMbix ¢ momorpio MCILL

49.TlocraHoBKa 3a/iay pacrio3HABAHUS, ATMPOKCUMAIINH,

nporao3uposanus. [[pumepspl 3a1ay.
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50. Tonmosiorur HEMPOHHBIX CETEH.
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