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TemaTu4yeckni MJIaH JadOPaTOPHbIX padoT

Ne Tembl HaumeHoBaHMe TeM AUCHUILIMHBI, HX KpPaTKoe 0Oo0bem W3 Hux B
A CMIITHHBI cojiep:kaHue 4acoB HHTEePAKTHBHOM
dopme
7 cemecTp
Tema 1. Konnenuus Data Mining

1 3HakoMcTBO ¢ mporpammoirt Deductor Academic 1.50 | maboparopHas
pabora

2 AHanu3 IpU3HAKOB U OLICHKA NX MH()OPMATUBHOCTH B 1.50 | nabopatopHas
nporpamme Deductor Academic pabota

3 AHan3 MPU3HAKOB M OIIEHKA UX HHPOPMATUBHOCTH B 1.50 | maboparopuas
nporpamme Deductor Academic pabora

Tema 2. 3agaun Data Mining. Knaccudgukauus 3agaq

4 BbazoBbie METO/IbI MHTEIIEKTYaIbHOTO aHaM3a TaHHBIX B 1.50 | maboparopuas
nporpamme Deductor Academic pabora

5 MeToabl HHTEIEKTYalbHOTO aHau3a JaHHBIX B mporpamme | 1.50 | maGoparopHas
Deductor Academic paboTa

6 Pacmupenue BO3MOXXHOCTEN MHTEIUIEKTYyaJIbHOTO aHaTH3a 1.50 | maGoparopuas
JnaHHbIX B mporpamme Deductor Academic paboTa

Tema 3. lIpakTnueckoe npumenenune Data Mining

7 Knaccudukamnus 1aHHBIX ¢ TOMOIIBIO HEHPOHHOW CETH B 1.50 | nabopaTtopHas
nporpamme Deductor Academic pabora

8 [IpuMeHeHne HHTENIEKTyallbHOTO aHAJIN3a JaHHbBIX B 1.50 | naGopaTtopHas
3aJauax HOAJICPKKH MPHUHATHS PELICHUH pabota

Tema 4. Moaeaun Data Mining

9 [Iporno3upoBanne yMHOXKEHUS C TIOMOIIBI0 HEMPOHHBIX 1.50 | naGopaTopHas
ceren* pabota

10 [IporHo3upoBanne JaHHBIX Ha OCHOBE BPEMEHHOTO psiaa™ 1.50 | naGopaTtopHas
pabora

Tema 5. bazoBbie meToanl Data Minin

11 HeiipoceTeBbie TEXHOIOTUU B UHTEIIEKTYaIbHOM aHAIN3E 1.50 | nabopaTopHas
JTAaHHBIX * pabora

12 HeiipoceTeBbie TEXHOIOTHU B HHTEIUIEKTYATHHOM aHAJI3E 1.50 | maGoparopuas
JaHHbIX. Pacmmpenne BO3MOKHOCTEH HEHPOHHBIX ceTei™ pabora

Tema 6. [Ipounecc oOHapyKeHHUs 3HAHUI

13 [Maketsr Numpy, Scipy, MaTeMaTHYECKHE OTIEPaIliH B HUX. 1.50 | naGopaTopHas
pabora

14 [Taker Pandas, paGoTa ¢ JaHHBIMU B HEM 1.50 | nabopaTopHas
pabora

15 MeTpuku KauecTBa aJrOPUTMOB MAITUHHOTO O0yYCHHUS, 1.50 | maGoparopuas
KpOCC-BalHJaLusl. pabora

16 JepeBps peleHui, uX MOCTPOSCHUE 1.50 | nabopaTopHas
pabora

17 Kommozummu anroputmos. CiydaifHbie geca 1.50 | maboparopuas
pabora

18 ITouck yacThIX MHOKECTB U aCCOIIMATUBHBIX IIPABUIL 1.50 | mabGoparopHas
pabora

HToro 3a cemectp | 27.00

8 cemecTp

Tema 7. MaremaTnueckue 00beKThHI M METOALI B AaHAJIN3E JAHHLIX

1

| HaZ[CTpOP'IKH HMHTCJUJICKTYAJIbHOI'O aHaJIM3a JaHHBIX JJId |

1.50 | maGoparopnas
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MicrosoftOffice. YcranoBka u HacTpoika*® pabota
2 Hanctpoliku MHTENIEKTYalbHOTO aHAIN3a JaHHbBIX [T 1.50 | nabopaTtopHas
MicrosoftOffice. YcTanoBka u HacTpoiika™ pabora
Tema 8. JInneiinas perpeccusi M kaaccuurkanus. IIpogBUHYTHIH YPOBEHb
3 Ucnonb3oBanue nuncrpymentos "AnalyzeKeyInfluencers" u 1.50 | nabopatopHas
"DetectCategories" pabora
4 Hcnonp3oBanne nacTpyMeHTOB "AnalyzeKeyInfluencers" 1.50 | maboparopuas
"DetectCategories" pabota
Tema 9. OueHnBaHue KauecTBa AJITOPUTMOB
5 Hcnons3oBanne uactpyMmenToB "FillFromExample" u 1.50 | maGoparopuas
"Forecast" pabora
6 Ucnonb3oBanue nuncrpymentoB "FillFromExample" n 1.50 | nabopatopHas
"Forecast" pabota
Tema 10. Jlornyeckune MeTobI
7 Ucnonb3oBanue nacrpymentos "HighlightExceptions" u 1.50 | nabopatopHas
"ScenarioAnalysis" pabota
8 Hcnonn3oBanue uactpymenToB "HighlightExceptions" u 1.50 | maGoparopuas
"ScenarioAnalysis" paboTa
Tema 11. KoMno3uuum ajJiroputMoB
9 AHanus cuieHapueB 1.50 | maboparopuas
pabora
10 HUcnonp3oBanue nacrpymentos "Prediction Calculator”" u 1.50 | nabopatopHas
"ShoppingbasketAnalysis" pabota
11 Hcnonp3oBanue nHcTpyMeHTOB "Prediction Calculator” u 1.50 | maGoparopuas
"ShoppingbasketAnalysis" pabora
Tema 12. Oco0eHHOCTH peajbHbIX JaHHBIX
12 UcnonszoBanue nactpymentoB Data Mining Client juis 1.50 | nabopaTopHas
Excel mi1s moArOTOBKH JAHHBIX. pabora
13 Ucnonp3oBanue nacrpymentoB Data Mining Client mist 1.50 | nabopatopHas
Excel ju1s HOATOTOBKH JaHHBIX. pabora
Tema 13. AHaaIM3 4aCTHIX MHOKECTB NMPU3HAKOB H ACCONMATHUBHBIX MPABUJI
14 Hcnonws3oBanue unctpymentoB Data Mining Client jyist 1.50 | maGoparopuas
Excel nns co3nanus MoJeny HHTEIUIEKTYaIbHOTO aHaN3a pabora
JTAHHBIX.
15 Hcnonp3oBanue nHCTpyMeHTOB Data Mining Client myst 1.50 | maGoparopuas
Excel nns co3nanus MoJeny HHTEIUIEKTYaIbHOTO aHalN3a pabora
JIAHHBIX.
16 AHanu3 TOYHOCTH MPOTHO3a U UCTIOJIB30BaHNUE MOJIETH 1.50 | maGoparopuas
MHTEJUIEKTYaJIbHOTO aHAJIH3 pabota
17 AHanu3 TOYHOCTH MIPOTHO3a U UCIIOIB30BAHUE MOJIEIN 1.50 | nabopatopHas
MHTEIUICKTYaJIbHOTO aHAJIN3 pabora
18 TlocTpoenue MoJieu KilacTepu3aliui, TPacCCUPOBKa U 1.50 | maGoparopuas
NIepeKpecTHAs MMPOBEpKa pabota
19 [MocTpoenne Moaenu KiacTepu3aliy, TPACCUPOBKA U 1.50 | nabopatopHas
HepeKpecTHas MPOBEpKa pabora
20 HccnenoBanue u uCnosib30BaHUE pecypca 1.50 | maGoparopuas
http://archive.ics.uci.edu/ml/index.php paboTa
Htoro 3a cemectp | 30.00
Hroro | 57.00

* - C IpIMEHEHNEeM AUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH
o Temam pabot 1-13 npexycMOTpeHs! 3aHTHS B BUE npakTideckoi nmoaroroku B HTU (prmman) CKOY
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BBEJAEHUE

Anamutuyeckas miardpopma DEDUCTOR coctout u3 ciegyronumx
st komrnoHeHTos: Deductor Studio, Deductor Warehouse, Deductor
Viewer, Deductor Studio u Deductor Client.

Deductor Warehouse — MHoroMmepHoe KpocciiaThOpMEHHOE
XpaHWINIIE JaHHBIX, AaKKyYMYJUPYIOIIEe BCIO HEOOXOIUMYIO IS
aHajM3a IpeaIMeTHOM oOnacTu uHpopmalmio. Vcnonb3oBaHue €IUHOTO
XPaHUJIUIIA TO3BOJISET O00SCIEYNTh HEMPOTUBOPEUNBOCTh JAHHBIX, UX
IIEHTPAIM30BAaHHOE XPAaHCHUE AaBTOMATHYECKH OO0ECIeUrnBacT BCIO
HEO0OXOAMMYIO MOIIEPIKKY TTpoIiecca aHalu3a JaHHBIX.

Deductor Studio — sTo nmporpamma, npeaHa3HauYeHHas I aHAIU3a
uHQOpMAllUU W3 Pa3IWYHBIX HCTOYHHMKOB daHHBIX. OHa peanusyer
GyHKIMM UMIIOpPTa, 00paOOTKH, BU3YyalW3allMd U DKCIOpPTa JaHHBIX.
Deductor Studio MoxeT pyHKIIMOHUPOBATH U O€3 XpaHUIINILA JAHHBIX.

Deductor Academic  Studio mnpemHa3HadYeH TOJBKO  JUIA
oOpa3oBaTenbHbIX  Ieieil. Mcmonp3oBaHWME  JaHHOW  BEpCHM B
KOMMEPYECKUX MEesAX 3ampemnieHo. st KOMMepYecKOTo MpPUMEHECHHS
HeoOxomumo mpuodpectn  Deductor Professional wim Enterprise.
JlaHHyI0O BEpCHI0O MOXHO O€CIUIaTHO TOJYYUTh Ha JJIEKTPOHHOM
pecypce http://www.basegroup.ru

Deductor Viewer — sto obGiaeruennas Bepcus Deductor Studio,
npeaHa3HaueHHas s oToOpakeHus mocTpoeHHbx B Deductor Studio
otueToB. OHA HE BKIIIOYAET B ceOS MEXaHM3MOB CO3/IaHUS CIICHAPHEB,
HO 00J1aaeT MOJHOIICHHBIMU BO3MOYKHOCTSIMH TIO MX BBITIOJTHEHHUIO H
BU3YyaJIU3aIlMU PE3YJIHTATOB.

Deductor Server — cepBep yIaJeHHONW aHAIUTHYECKON 0OpadOTKH.
OH MO3BOJISIET BBHITIONHATh HA CEpPBEpPE OINEpalMK «IIPOTOHA» JTaHHBIX
Jyepe3 CYIISCTBYIONIUE CIieHApuH U repeoOydenne mozenei. Deductor
Server opueHTHpOBaH Ha 00PaOOTKY OOJBIIMX OOBEMOB JAaHHBIX U
paldoTy B TEPPUTOPUATIBLHO-PACTIPECIEHHON CHCTEME.




JlabopaTopnas padora 1

AHaJIU3 MPU3HAKOB U OLIEHKA X HH(POPMATUBHOCTH

He.]]b paﬁoTbI: O3HAKOMUTBECA C BO3MOXHOCTAMU AaHAIIUTHUYCCKOI'O
nakera Deductor Academic.
IHporpamma padoThl

1. BBIMOJHATE UMIIOPT AAHHBIX B MPOTPAMMHBIN KOMIIJIEKC

Deductor.

2. BbINonHUTH 3a/1aHue N0 MPEABAPUTEIHHON MAPIHATBLHOM
00paboTKe JaHHBIX.

3. BpInosHUTH 3aaHue N0 MPEABAPUTEIBHON 00pabOTKe MyTeM
yAAJE€HUs aHOMAJIUI B JaHHBIX.

4. BBINOTHUTH 3alaHUE MO MPEABAPUTENBHON 00pabOTKe MyTeM
CIUIaKMBAHMS TAHHBIX METOJ0M CHEKTPaIbHOM 00pabOTKH.

5. BbInoNHUTE 3ajaHKE 110 YJAIEHUE ITYMOB Ha 3Tare
MIpeIBApUTEIIHLHON 00pa0OTKE JTaHHBIX.

6. O3HaKOMUTHCS C BOBMOXKHOCTSIMH aBTOMAaTHYECKOTO aHAIU3a
Ka4eCTBa UMITIOPTUPYEMBIX JaHHBIX.

MeToauveckue yKa3zaHus 10 BbINOJTHEHUIO pad0ThI

1.1 UmMmopT KaHHBIX B MPOrpaMMHbIi Komiuieke Deductor
Academic

NMopt naHHBIX SBJISAETCA OTHPABHOW TOYKOM aHaIM3a JIAHHBIX.
Nmnopr B Deductor MokeT OCYIIECTBIATHCS U3  IMOMYJISPHBIX
dbopMaToB XpaHeHH JaHHBIX, Takux Kak Excel, Access, MS SQL, Oracle,
TexcroBbiii aiin u npounx. Kpome TOro, mmeercs yHUBEpPCAIbHBIN
JOCTYII K TI0OOMY MCTOYHUKY JaHHBbIX nocpeacTBoM ADO wiu ODBC
(Tonrpko B KOMMEpYECKOM BepcHM, B OECIJIATHONM BEPCUM BO3MOXKEH
uMIopT u3 *.txt, *.csv u *.ded).

NmmopT JaHHBIX M3 TEKCTOBOTO (ailla ¢  pa3faeauTelssMu
OCYILECTBJISIETCSA IyTEM BbI30BA MacTepa HMIOPTa Ha MaHEIU
«Cuenapumn» (puc. 1.1).



[«] Deductor Studio Academic (Hoswm#) - [CrapTogas crpanuual =

f:l ©aan  [Mpasca Buwg ' Wsbpannoe Cepewc Oxmo 1 &=

D@-Wd @l i s AR QR0 E-0
Bl Cusrspi v X]
o o |@' vles s __ji% BaseGroup Labs

mw el TEXHOOOMN AHATHIA A KN

Puc. 1.1. - [Ianeas cuenapuu

[Tocne 3amycka wMacTepa UMIOPTa YKaXEM THI HUMIIOPTa
«TexkctoBeiil (aimy u mepeigeM K HacTpoilike ummopta(puc. 1.2-3).
Ykaxem ums Qaiina, U3 KOTOPOro HEOOXOAMMO MOIYUYUTh AaHHbIE. B
OKHE TIPOCMOTpa, BBIOpaHHOTO (ailla MOXXHO YBHIETHh COJEpPIKAHUE
JTaHHOTO (haitna.

Macrep uMnopTta

HazeaHue | QnucaHue

= P afinm faHHbIX
T ekcTosol dain [Direct]
Deductar Data daiin Mranopt us Deductor Data dakn

< Hazan | Hanee > | | DOtmeHa |

Puc. 1.2 - Macrep nmnopra

Jlanmee mepeiigeM K HacTpolke mapaMeTpoB ummoprta (puc. 1.4).
Ha sTom cTpanuiie macrepa npeaoCTaBiIseTCs BO3MOKHOCTh YKa3aTh, C
KaKOW CTPOKH CIEAYET HA4YaTh UMIIOPT, YKa3aTh TO, YTO MEpPBasi CTPOKA
SBJISIETCSL  3arOJIOBKOM, BO3MOXKHOCTh JOOABHUTh TEPBUYHBIA KJIIOY.
VYkazarh, 4TO SABJISIETCS CHMBOJIOM-PA3JEIUTEIEM CTOJIOIOB, a TaKXKe
yKa3aThb OIPAHUYUTENb CTPOK, PA3JACIUTENb LEJIOW U APOOHON 4YacTH
BEIIIECTBEHHOTO YKCIIa, pa3IeIuTeIh KOMIIOHEHTOB IaThl U €¢ (hopmar.
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Hrnopr Tekcroeoro daina
Hka#HTE WA TEKCTOBOMD $akna 4na HMNopTa

Mraa thalina |I::"~U gerghidmintD esktoph T estData (3] bt

K.ooupoBka |.-‘-‘-.NSI [afindoms] W | MNepsan cTpoka ABNAETCA Sar0A0EKOM

MpocraoTp BRIGpaHHOMD Gaking Hauare MMnopT co cTpoku: 1 j

ApzyMeEHm CuHyc AHoMaau Boaruue wyMe CpEgr A
0 0.0107e6982 0.096101077 —0.0z

L02 019998667 0.0199938667 0.121877199 =0.0%

.04 ,0399893324 0.039989334 —0,126413455 0,08z

.06 059964006 0.059964006 —0.097298964 —0.0z

.na 0.079914694 0.084816585 0.141709041

.1 .099833417 0.099833417 —0,07416128

12 L119712207 0.119712207 0,.202327993

.14 .139543115 0,.139543115%5 —0.008298541

.16 159318207

S I s s o s s s

Puc. 1.3 - Boioop ¢aiina

Hactpofika popMaToB MMNOpPTa W3 Padna
HrkamuTe NapameTpel MMNOPTa M3 daing

[ P OPMAT HCXOOHEIX LaHHEIX
(®) C paznenTenatd [SHIYEHHA NoNeid oTAEAAKTEA CNEUMANEHEIMA CHIMBOASNMU)]

() P UK CHPOBAHHDN WHPMHE [0 WMEHT 330AHHY0 WIHPHHY)

— Pazpenumen _ anJlCTaBJ'IEHHE ZHAYEHHA

OrpaHuyLITEns CTROK Werina Nowe

|true | |false

Ll&naoit W apofHON YacTel Yicna

— P OpMaTEI
K.ornoHeHToE 0aTE Narel |dd_MM_yyyy

KomnoHeHToE BpemeHk Bpereti | h:rmn

| < Hazag || Hanee » | | OTriEHA |

Puc. 1.4 - [lapameTpsl uMnopTa

B naHHOM citydae mapameTpsl 0 YMOJYaHUIO Ha 3TOW CTPAHULIE
MacTepa YCTaHOBJIEHBI MPAaBWJIbHO, & UMEHHO: HA4aTh MUMIIOPT C
NEPBOM CTPOKH, NIEPBasi CTPOKA SIBJIAETCS 3arojJOBKOM, PA3ACIUTEIEM
MEXIy CTOJIONAMU SIBISIETCS 3HAK TaOyYJISILUY, pa3eNUTeIeM LEJI0N U



TpoOHOM vacTel sBisieTcs 3amsaTas. [lamee mepeiigeM K HacTponke
cBOMCTB mosel (puc. 1.5).

Mactep nmnopTa - Text (4 u3 9) - B

lMNapaMeTpe HMNOPTa $afina ¢ pasneNHTENAMH

HeauuTe cHMEON-PasaeIMTEN: CTONGLOE W APYrHE BCOMOraTenEHEIE ’m
NapateTpel MHNopTa

EHMBDJ’IDM'IJES.IJ.E.I'IWE.I’IEM ABNAETCA

(®) CUMBDN TABYNALMM () MNpoden () Touka
() Touka © sanarob () 3anaran ) Opyroii
[ CupraTk nocnenoBaTenbHEIE PESIEMTENM DOHMM

Bonbue CpenHue kM aneie

LUYFAE LUYFAE LUYFAE
1 1] 02,01 0766982 J,096101 077 1,035642974
0,02 0,0193938667 0.019398667 0121877193 1,072822839 01,0651 66442
0,04 1,033329334 1,039339334 1,1 26471 3455 1,082251695 1,053845344
0,06 0053964006 1,.053364006 0,0972339364 1,0233127784 1,060371183
n.0g 1073914634 10,0848 6585 1,141703047 1,092523573
0.1 2.033333417 0.093333417 -0.074161 23 002437307 1,052822573

AHOMANKH

AprytaeHT ‘ ChHyC

[w

Puc. 1.5 - [TapameTtpsl pa3aenuresei

Ha »roM 1miare Mactepa MOpelOCTaBIAECTCS  BO3MOXKHOCTD
HACTPOWTH UM, Ha3BaHUE (METKY), pa3Mep, TUIT JaHHBIX, BUJ JaHHBIX U
HazHaueHue (puc 1.6). Hekotopele cBoiicTBa (Hampumep, TUI TaHHBIX)
MOKHO 3aJ]aBaTh JJIA BBIJIEIEHHOTO HaOopa cToiOIoB. Buja maHHBIX
ompeaessieT — KOHEYHBIM JiM 3TO Habop (AUCKPETHBIE) WU
OcckoHEUHBIM (HempepbiBHBIC). Ha3HadueHue CTOJIOOB oOmpeesieT
XapakTep HUX HCIOJb30BaHMS B alfOpUTMax 0OpabOTKHU (IIPU UMIIOPTE
MOYHO OCTaBUTh 3HAUEHHUE MO yMoj4yaHuio). Heobxonaumo yOenuthces,
YTO B JAHHOM CJIy4Yae TUIN JAHHBIX Y BCE CTOJIOIIOB BBICTABJICH Kak
BEILIECTBEHHBIN, TaK KaK B 00Jie€ CTApbIX BEPCHUSX THUIl ONPEIACISIICS
10 TIEPBOM CTPOKE, a B IEMO-IIpUMEpPE CTONOIBI « ApryMeHT», « CUHYC»
U «AHOMaNIMM» UMEIOT B TIEPBON CTpoKe 3HaueHue «0», 4TO MOTIJo
NPUBOAUTH K HEMPABUIBHOMY OIPEACIICHUIO TUIA JaHHBIX.
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Wmnopr Texcrosoro dadina
Yk amuTe napareTpel cTOAGU0E

X2 OryrEHT Mraa cTondua
9.0 CHyc

9.0 AHomanA Merka crontua
9.0 Bonkwre wyrael
9.0 CpagHuye Wwytkl

9.0 M aneie wyrel Bin, gaHHBI

THN 2aHHEI

HazHaueHWe

|EDL‘I

|.-’-'«|:|rl:|MEHT

|!I.l] BelwecTEEHHEI

| = HenpepsEHEIA

|ﬁ WHpoptaumHoHHoE

| < Hasaa ” Nanee » | | OreHa

Puc. 1.6 - IlapameTps! cT010110B

Jlanee ocTamoch TOJBKO BBIMOJHUTH UMIIOPT JAHHBIX, Ha)KaB Ha
kHOKY «IIlyck» Ha crenmyromeMm mare mactepa umiopra (puc. 1.7).
[locne uMmopTa JaHHBIX Ha CIEAYIOIIEM Iare Macrepa HeoOXOJMMO
BBIOpATh Crocod oTtoOpakeHus: naHHbIX (puc. 1.8). B ganHoMm ciydae
caMbIM WH()OPMATHUBHBIM SIBJIIETCS JUarpamMma, BIOepeM ee.

WmnopT TekcToBoro ganna

3al'l';|l3K MNPOLECES MMAORTE AaHHBIX W3 TEKCTOBOrD $anna

HazeaHue npouecca

YenewHoe SaEEpWEHKHE

I'Ipou.er-rr EBINONIHEHMA TEKYWErD Npolecca

Bpera BEINOAHEHMA 00:00:00 [ Myck |

Il Mayza | M Cron |

‘ ¢ Hasaa H Hanee » ‘ ‘ OTreHa |

Puc. 1.7 - Umnoprt ¢aiina
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Onpegenenyve cnocofios orolipaxeHun
BriGepure cnocod oTOGpaAEHUA LaHHEX

HazeaHue | OnucaHue
2 TatGamunbe pavHbe

. Tatimua OrofpamkasT AaHHbIE B BMLE TaOMMUb!

[T Crathcruka OTo0pa#asT CTAaTUCTHYECKME LaHHEIE BRISOPKH
= |7 IpatbuEH

|7 Darparaa OTofpakasT 4aHHEIE B BUAE AHArPartbl

[~ Tuctorparama OToApakasT AaHHEIE B BULE MHCTOrpattbl

[T Huarpamma pasme... Ouarparma pasmeweHUn ofbesToE B NDOCTRAHCTER

[T MuoromepHas aua.. OTOSREKSET AaHHEIE B EMAE MHOMOMEPHOR AMarparnsl

I_ Hiarparma ceazell  D0TOSDaKAET CEASM MENAY 3 NEMEHT aMKM HAt0Pa AaHHEIX
=[] OLAP ananus

[ Ky MHOroMEpHOE OTOGpaKEHHE [KPOCC-TAGAMUA W EPOCC-OHarparraa)
= 06wue

[ Ceeastua CEEOEHHA O NaDaMETDax

< Hazag, || Hanee > | | OTreHa

Puc. 1.8 - Cnoco6 orodpaxenus

Ot TOrO, KaKkue CcrnocoObl O0TOOpakeHHs OyayT BHIOpAaHBI Ha 3TOM
JTamne, 3aBUCAT TMOCIEAyIOIIME Iaru macrtepa. B maHHOM ciydae
HEOOXOMMO HACTPOUTh, KaKWe€ CTOJIOUBI JuarpaMMbl  CJIEAyeT
oToOpakaTh M Kak HMEHHO. BwiOepem s OTOOpakeHHUS TIOJIe
«CUHYC» u tun npmarpammbl «JIuauny (puc. 1.9).

]

Hacrpofika cronfios guarpammb
HacTpokika pasaqyHes NSpaMETROE CTONOWOE AMarpatdkel

MeTka crondwa | Tun gaHHe::

] ApryreHT 9.0 Bl EecTEEHHRIN
ClHyc 9.0 EewecTEEHHRIN
] AHomManuu 9.0 EewecTEeHHRIN
[] BofblmKe Wwyksl 9.0 EewecTBeHHLIN

[] CpenHHe wyre 9.0 BewecTEeHHEIN
] Maneie wyme 9.0 EeweCTERHHREIN

Tun |i@' THMM W | MognucK no = |,-'.‘-.|:|rl:|ME|-rr

[ Znaueria no ¥

| < Hazag H Danee » | ‘ OTreEHE |

Puc. 1.9 - Hactpoiika cT0/10110B

Ha MMOCJICAHCM IIarc Macrtepa HCO6XOI[I/IMO YKa3aTb HA3BAHHUC BCTKU
12



B JepeBe creHapueB. Hammmem B mosie 3arosnoBka oOkHa «Mmmopt
npuMepa s JEMOHCTpalMd NpeAoOpabOTKU JaHHBIX» M Ha)XMEM
«T'otoBo» (puc. 1.10). Ha »stomM pabora macTepa uMIIOpTa
3aKaH4YMBaeTCA. Tenepb B JAEPEBE CLICHAPUEB IOSBUTCSA HOBBIA Y3€I C
HEOOXOAMMBIMU JaHHBIMU. B TJIaBHOM OKHE MpOrpamMMbl IPEACTABIEHBI
BCE BBIOpaHHbBIE OTOOpa)KEHUsl JaHHBIX 3TOro y3na. B gaHHOM ciyyae
TOJIbKO Auarpamma. [lpumedanue: aist otoOpaxkeHue aquarpammsel B 3D-
BUJIE, HECOOXOIUMO Ha)XaThb KHOMKY

«3-X MEPHBIA BUI» B JEBOM BEPXHEM YIUIy IaHenu «JluarpamMmar.
A s mpocMOTpa IpYyrod JIUarpaMMmbl, Ha)XaTb HA 3HAYOK JIYTIBI
«OTobpaxats noss» (puc. 1.11).

YcnewHoe sasepueHve
Bre rotoen gnA patoTe

g

TewtFile

MeTka

MrIopT Nplrepa 40a GeroHCTPaLHA NPELodpatoT M GaHHEX

OnucaHmre

Puc. 1.10 — 3aBepmienne ummnopra

13



Qaiin  [Mpaeka Bua MWsGpannoe Cepenc Oxno 7 _[&lx
D-W} & B HaYEIS & RED @S0

CueHapuu ?vXHJ]MarpaMMa ? 00X
HEeeT B X Y[ aE - @-E% - o -

= &0 Cuerapmm

MrnopT NpHMEpa A17 LEMOHCTPaLMK NPEC

o
0008018028 04 05 06 07078 09 1108118 1,3 14 15 1,6 17 1,8 18 2208 22 23 24 25 26 27 28 29
AprymMeHT

Puc. 1.11 - luarpamma cuHyca

1.2IIpeaBapuresbHas napuuaibHas 00padoTka

Puc.

YacTo uCXOAHBIE JaHHBIC JJIS aHajdu3a HE TOJSATCS, a KaueCTBO
JAHHBIX BJIUAET Ha KayeCTBO PE3YyJbTaTOB, MO3TOMY BOMPOC
MOATOTOBKM JAHHBIX [JISl TMOCJEAYIONIEro aHaiu3a SBISETCS OYEHb
BaXHBIM. OOBIYHO

«CBIPBIE» JaHHBIE COAEPKAT B ce0e pa3IMUHbIC IIIyMBbI, 32 KOTOPHIMU
TPYJIHO YBUJIETh OOIIYI0 KapTUHY, a TaKXKe€ aHOMaJIWM — BIUSHHE
Cly4aiiHO, JIMOO PEIKO MPOUCXOJMUBIIUX COOBITUM. OYEBHIHO, YTO
BIUSHHE OTUX (AKTOpOB HA OOIIYyI0 MOJeTb  HEOOXOAMMO
MUHUMU3UPOBATh, T.K. MOJCJIb, YYUTHIBAIOUIAS WX, MOJYYUTCS
HEAaJCKBAaTHOM.

[TapumaneHass npenoOpaboTKa CIYXKHAT JUIsi  BOCCTAHOBJICHUS
MPONYIIECHHBIX JAHHBIX, PEJAKTUPOBAHUS AHOMAaJIbHBIX 3HAYECHUU U
CHEKTpaJIbHON 00pabOTKE AaHHBIX (HAMPUMEP, CIIIAKUBAHUS JTAHHBIX).
MMeHHO 3TOT 1Iar 4acTo MpOBOAUTCS B IEPBYIO OUEPEIb.

PaccMoTpuM npuMeHeHrne 00paboTKU Ha MpUMEPE TaHHBIX U3
daiina

«TestData.txt». OH coaepKUT TaOJIUIY CO CIASAYIOIIUMH MOISIMHU:

«API'YMEHT» - aprymegr, «CHMHYC» - 3HaueHus CcuHYycCa



aprymeHTa (HekoTopslie 3HaueHus myctoie), KAHOMAJINN» — cunyc ¢
BBIOpOCaMHu,

«BOJIBIIINE LITYMBI» — 3Hauenus cunyca ¢ OOJIbIIMMHU [ITyMaMH,
«CPEAHUE IIYMBbI» — 3HaueHus cuHyca cO CpeIHUMU ITyMaMH,
«MAIJIBIE LITYMbI» — 3Hauenus cuHyca ¢ MaJibiIMu lyMamu. Bee
JAHHBIE MOKHO YBHUJETh Ha JUarpaMMe IMOCje UMIOPTa U3 TEKCTOBOTO
daiina.

Yacto ObIBaeT Tak, 4YTO B CTOJIOE HEKOTOPHIE IaHHBIE OTCYTCTBYIOT
B CWIy KaKuX-IMOO MPUYMH (JIaHHBICE HE WU3BECTHBI, JTUOO HUX 3a0bUIH
BHECTH U T.M.). OOBIYHO H3—3a OBTOr0 MPUIIIOCH OBl yOpaTh U3
00pabOTKU BCE CTPOKU, KOTOPHIE COAEPkKAT MPOIYIICHHBIC JIaHHBIC.
Ho mexanm3smbr Deductor Studio mo3BostOT pemiuTh 3Ty mpodiiemy.
OauH W3 1aroB MapuualbHOW O00pabOTKM Kak pa3 OTBEYaeT 3a
BOCCTAHOBJICHHE MPOMYIICHHBIX 3HAYCHUI. EClin TaHHBIC yIOPSI0YEHBI
(HampuMep, 1O  BpPEMEHH), TO PEKOMEHAYETCSI B  KayecTBE
BOCCTaHOBJICHHUSI TIPOITYIIIEHHBIX 3HAYCHHM WCITOJTh30BaTh
anmpoKCUMaIuio. AJNTropuTM caM MoAOepeT 3HadYeHHe, KOTOpOe
JIOJDKHO CTOSITh HAa MECTE MPOMYIICHHOTO 3HAYCHMS, OCHOBBIBAsACH Ha
Onmu3nexxamux JaHHbIX. Ecnoym ke JaHHBIE HE YHOPSAOYEHBI, TO
CJIETyeT WCIOJIb30BaTh PEXUM MaKCUMAaJIbHOTO MPaBIONO00Ms, KOoTaa
QITOPUTM TOJACTABJISCT BMECTO NPOIMYIIEHHBIX JaHHBIX HauoOoJiee
BEPOSITHBIC 3HAUCHUSI, OCHOBBIBASICh Ha BCEH BRIOOPKE.

JUis  JAeMOHCTpanuu  BOCHOJB3YEMCS MAacTEpPOM  3aroJIHEHUS
nponyckoB. MIMmopTrupoBag (aiti MOKHO YBHAETh, YTO B CTOJIOIIE

«CHUHYC» conepxarcs nmyctele 3HaueHus. Ha nuarpamme BbIme
BUJIHO, YTO HEKOTOphIE€ 3HAYCHUS CHHyca TpomyiieHsl. Jlis
najgpHeWmen o0paboTK HEOOXOAUMO W3 BOCCTAaHOBUTH. [ 3TOTO
CIEAyeT 3allyCTHUTh MacTep 3amnojiHeHus npomyckoB. Ha pwuc.1.12
MOKa3aHbl  pPa3JIMYHbIC BapUAHTBI CTOJOIOB: C IPOITYIIEHHBIMU
JTAHHBIMHM; C AHOMAJIMSAMU (BBIOpOCAMM); C OONBIIUMU IIIyMaMHu; CO
CPEIHHMH IITyMaMH; ¢ MaJIbIMH ITyMaMH.

s 3amycka Mactepa HEOOXOJMMO BBIJICTUT HYXHBIA CLIEHApUil
u Haxath F7, nmbo mpaBblii KIWK 10 HEOOXOIWMOMY CIIEHAPUIO
OTKPOET KOHTEKCTHOE€ MEHIO, IJie TaK K€ MOXHO BBIOpaTh Mactep
00paboTku. [TockoNIbKY TaHHBIE B UCXOJHOM Habope ymopsI04YeHbI, Ha
CIeAyIOIIEeM IIare MacTepa oOpa0OTKM IIOCTaBUM TaJOuKy —
«o0OpabaTthiBaTh Kak ynopsiaoueHHBIN HaOop» (puc. 1.13).

15



MacTtep o6paGoTKH

HazEaHue | JnucaHue
= OYMCTES AAHHBLIX

¥ FuneTpauna PUNETPALMA CTPOE TAMM. .
n K.auecTED QaHHE:R QueHka KaYecTES AaHHERR
ANOAHEHWE MPonyY 3 JanonHEeHKWE NPONYWEHHEX. ..
bk PenakTHpoBaHue BeiSpocos PegakTHpoBaHHe BIGpOCO. .
EH ySmiEaTel M NpoTHEOREYMA BriaEneH1e guSnuESTOE M ...
;| CnekTpaneHan oopatoTka JApatoTka ynopALOYEHHEL. .
== K.oppenauuoHHEIR aHanME HeTpaHeHWe HESHAYAWMY ..
2218 P AKTOPHEIN aHaNKS MMoHMKEHHE PAZMEPHOCTH ...
= TpaHCPopHMaUHA AaHHLX
‘f HacTpolika Hatopa gaHHE: M atieHEHME NapareTpoE M...
%l COpTHpOEK.a COpTHPOEK.a AaHHER:
[E] Nara v spema MNpeoSpazoBaHYA GaTE W EB...
{E Mpynmupoeka [ PYNAMPOEK.S 0aHHER

-
A7 3ameHa gaHHER JareHa QaHHE!R N0 TataHuE
¥

Danee » | | OTraeHa

Pucynok 1.13 - Mactep o0padoTku

16



3anoAHeEHHE NPONYWEHHBIX §AHHBK
W MeE HACTPOMKKM Hatopa AaHHE::

Menonezoeate HHPOPrALHD Y313 OULEHEH K3YSCTES 0aHHES

(O fpataTbBaTe Kak YNopALOYEHHEIH Habop

P &K CMENEHD LONYCTWMEIR NPOLEHT NPONYLEHHBIX 0aHHEIY 50

| < Hazan ” Hanee | | OTreHa |

Puc. 1.14 - Macrep 3anoJiHeHHsI IPOILYCKOB

HManee cremyer BbIOpaTh HEOOXOAMMBIM CTOJOCIT U METOJ
3aMoJIHEHUsI, B JJAaHHOM ciiydae uHTeprnossiius (puc. 1.14). Ilepeitns
Ha CTpaHMILy 3aIlycKa Ipoiiecca 00paOOTKH, BBHIMOJHIEM €€, HaKaB Ha
NyCK, U Jajiee BBIOMpAaeM THUN BU3yalu3alud 0OpaOOTaHHBIX JAaHHBIX
(kak B mpumepe umnopta) (puc. 1.15).. Ilocne BbImosHEHUsT mpoliecca
00pabOTKM Ha AWarpaMMe BHJIHO, YTO MPOMYCKU B JAHHBIX HMCUE3JIH,
YTO M OBLIO HEOOXOaUMO cienaTh (puc. 1.16).

JanonHeHue NponYyueHHBE A3HHBK

HacTpolika oTaensHer noned [YnopAgoHeHHBIR Hatop gaHHE:]

© “pryment TR aHHBIX | E el ecTBEHHEI

o CuHYC

Bua panHb | HenpepkigHeEI
ﬂ AHOMANHA

ﬂ Bonelume wyre! HazHaueHu1e |¢ Wcnonesyetioe
ﬁ CpeaHue wyrsl
ﬁ b ankie Wyriel

BriGop mMeToga oSpatoTky NponyW eHHER 4 SHHEL:

WHrepnonvpoeart

OrmeaHue meTona
BMecTo nponyeHHEI: gaHHb: GYayT BCTABAATECH
SHAYEHMA, NOAYYEHHEIE HHTERMONALMER MCRKOLHOMD
BPEMEHHOMD pALE [TONBKD 407 BEWECTEEHHELR
HEMPEPBIEHEX AaHHEN B YNOPALOYEHHER HaGopax]

| ¢ Hazan || Hanee » | | OTaeHa |

Puc. 1.15 - HacTpoiiku MacTepa 3ano/iHeHUs1 IPONYCKOB

17



wn ®aiin Mpaexa Buag MsBpannoe Cepemc Omvo 2 [=&]x]
DN~ 8 o s [@8e &2 @t-®
Cuerapim 2 v x| [ Mvarparma ? -0 x|

EEIEE RS RN ER MR TN IR

i paitn (C:AUserstdmin' Desktop!
i, 3anoneride nponyuenHe aanHe(Cury

0 S SN NI EN
[T T

01

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

< >

Puc.1.16 - 3anotHeHne NPONMYCKOB METO0M HHTEPIOIS MU
1.3 Ynajnenne anHoMauii Ha 3Tane Npe00padoTKH JaHHBIX

AHOManuu BCTPEYAKOTCA B «CBIPBIX» JAHHBIX HE PEXKE IIYMOB.
I[To cymiecTBy, OHM BOOOIIE HE JOJKHBI OKa3bIBaTh HUKAKOTO BIIUSIHUS
Ha pe3ynbTar. Eciin ke OHM ONpUCYTCTBYIOT MNPU MOCTPOCHUU MOJEIIH,
TO OKa3bIBAIOT Ha HEE BeCbMa OOJIBIIOE BIUSHUE U UX MPEABAPUTEIHHO
HEOOXOJMMO YCTpaHUTh. Takke OHM TMOPTAT CTATUCTUUYECKYIO
KapTUHY pacupefeiacHuss TaHHbiX. K npuMepy, BOT Kak BBITJISIASAT

HJAaHHBIC C aHOMAJIMAMMH, d TAKIKC Tr'UCTOI'PAMMA UX PACIIPCACIICHUA (pI/IC
1.17).

0-MO1 2000-M10 2001-MOS 2002-MOS 2003-M04 2004.h L= T —— D/
Aata (Fop + Mecauw) 17354 : 8,16458E6 2,32999E7 : 3 08675€E7

Puc. 1.17 -I'mcrorpamMma ¢ aHoMaTusIMHA
O‘IGBI/II[HO, 4YTO aHOMAJIMM HC IIO3BOJIAIOT OIIPCACINTb, KakK
XapaKkTep CaMHX [IaHHbIX, TaK M CTaTHCTUYCCKyl0 KaptuHy. Ilocne



YCTPAaHCHHUA aHOMAJINH T€ KE HAAHHBIC ITPCACTABIIAOTCA KAK ITIOKA3aHO Ha
puc. 1.18

JMO1 2000-M11 2001-M03 2002-MO7 2003-MOS : -
Aera (fop + Mecd 62523 : 829233 1,56265€6 : 1,92336€6

Puc. 1.18 - I'ucrorpamma 0e3 anomaui

CrnenyeT OTKpBITh MacTep 00pabOTKH W BBIOpaTh PEIAKTUPOBAHUE
BbIOpocoB (puc. 1.19). IloctaButh ramouky - «OOpabaThIiBaTh Kak
yHOpsI0YEHHBIN Ha00p JaHHbIX» (puc. 1.20).

MacTep o6paGoTku

HazeaHue | JnucaHme
= OMMCTEA AAHHBIX

FF Funetpauua P UAETPALMA CTROE TABAMULE M0 YC 0B
@ K.a4ecTso gaHHb OueHka kayecTEa 0aHHER
A 3ANONHEHWE NPONYCE.OE 3anoiHEHHWE NPONYLW EHHEIR GaHHES
PegakTupoBaHKe BEISpocoE  PegakTUpoEaHHE BERISPOCOE M KCTREMANEHEN SHAYEHMIA
El OytmikaTel W ApoTHEOpEYHA  BrIAENEHWME AYBNUKATOE 1 NPOTHEOPEYME
CnekTpaneHas obpadoTka O6patoTka ynopagoYeHHE LaHHEI C MCNONES0EaHUE Py,
=22 K.oppenauMoHHEIR aHanKs JoTpaHeHME HESHAYALW MY DakTOPOE
22 P akTORHBIN aHAMMS MOHWKEHWE PESMEPHOCTH BXO0HEX AAHHBIX
=l TpaHCcKhopMauKHA AaHHHX
& Hactpofika Hatiopa AaHHel  MSMEHEHME NAPAMET RO METOMHMES LaHHER
%l Coprupoeka CopTHpoBES QaHHE:
[F] Oara W spema MNpeofpasoEaHka AETEl W BREEHIA
{E Mpynnupoeka [ pYNnMpOEK.a 0aHHER

"
# 7 3amena aaHHem 3arMeHa aaHHeIx no TadnHue

< Hazan | Hanee > ‘ | OTrieHa

Puc. 1.19 - Macrep peaakTHpoBaHUus BLIOPOCOB
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PepakTHpOEAHHE BHOPOCOE H 3KCTPEMANEHBE SHAYEHHA
O8WwmHe HAacTpoiMKkK HAtoPa AaHHEIY

Henonezosate HHPOPFILHID Y303 OLEHKH KAYECTEa 0aHHEI

DdpafiaTeEBaTE Kak YNOpALOYEHHEI HAG0P LaHHEIX

— MeTog Onp&asNeHHA BblﬁpDCDB W 3KCTPEMANEHEIE SHIYEHHEA

(®) CTaHAaPTHOE OTKADHEHUE OT CREIHErD

Ina seifpocos 30 3 One 3keTpetancHen shaveri |50 2

() MHTEpKEARTHAEHAA WHPHHA

InA erifpocoe M ns akcTpeMansHeIE SHaYeHME

| < Hazan || Hanee » | | OrraeHa |

Puc. 1.20 - HacTpoiiku macTepa peakTUPOBaHHUsI BLIOPOCOB

Ha cnenyromem mare (puc. 1.21) HeoO6Xx0a1uMo BBIOpAThH
Ha3HA4YCHUE
«Mcnonb3yemMoey TOJBKO JIJIi HEOOXOAMMOTro CTOJ01a JaHHbIX. U
BBICTABUTh OOJBIITYI0 CTENECHb IOJABJICHUS, TaK KaK BBIOPOCHI
CYIIEeCTBEHHBI. J[JIT MHOXXECTBEHHOTO BBIJICICHUSI CTOJIOIIOB MOKHO
UCToab30BaTh KitaBumty Shift u Ctrl.

PenakTHpoBaHHe BHOPOCOE H 9KCTPEMAALHBIX SHAYEHHA
HacTpofika oToeneHeR Noned [YnopARgoeHHER HAG0R 0aHHED]

ﬂ ApryrieHT Tun LaHHBL | BewecTERHHEIE

ﬂ CuHyc Blin maHHE HenpepeiBHLIR
AHOMENMM

« HasHadeHue J Wenoneayerios

© Eonbwie wyre

B CpegHUE Wykkl

ﬂ [GELERITS

 MeTop, o8padoThk 3KCTREMANEHEN SHIYEHHA

Cramueart. .

CreneHe nogaenerus | Bonewas

— MeToa ofipafaTka BRIBROCOE

Crnamueare..

CreneHs NogaeneHua | Bonewan

< Hazan || Danee > | | OrreHa |

Puc. 1.21 - HacTpoiiku 0TAe/IbHBIX 110JIel MacTepa peJaKTHPOBaHUsI BHIOPOCOB

Jlanee HaxaTh KHOIIKY 2gl’IyCKy» U BbIOpaTh JaHHBIC IS



OTOOpaXKeHUSI KaK B NPeAbIAymuX ITyHKTaX. [locie BBITOTHEHUS
npoiecca o0paOOTKHM Ha JuarpaMMe BHJIHO, YTO BBIOPOCHI HCUE3JIH,
OCTAJIUCh JIUIITH HEOOJIBIIINE BO3MYIIICHUS, KOTOPBIC JIETKO CIIIaIUTh MPU
MIOMOIITY CIIEKTpaabHOM 00paboTku (puc. 1.22).

Deductor Studio Academic (Hoebii) - [PegakTtpoeaHve BbIBPOCOB M 3KCTPEMANbHBIX 3HAUEHMA] - b
Sih @aiin Opaska Bug MsBpanroe Cepsnc Okwo 2 _l[&
DE-H 8| | |BRe 4 RB0ak-E

CueHapuu ? - X‘ JMarparara 2 0 X
FEH 0P| TER X B L E -G -E%HE-| B

= CueHapuu

= MrnopT Npurepa AnA AEMOHCTRAUMA Npeis

il 3EN0AHEHWE APOnYWEHHE AaHHEE Uy
Yili PEaKTUPOBAHME BEIBPOCOE U 3KCTPEMA

AHOMENKM

00,06 0,16 0,26 0,36 0,46 0,56 0,66 0,76 0,86 0,95 1,06 1,16 1,26 1,35 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
AprymeHT

Puc. 1.22 - /lnmarpamma nocJje yaajJeHus aHOMAaJIu il
1.4 CraaxxuBaHMs JAHHBIX METOJAOM CIIEKTPAJIbHOM 00padO0TKHU

CriaxuBaHue MaHHBIX TPUMEHSETCS IS YAICHHUS IIyMOB W3
UCXOJHOTO Habopa, a TakXke I BBIJCICHUS TEHACHIIMU, KOTOpas
TPyIHO BHJIHA B ucxomHoMm Habope. Ilmardpopma Deductor Studio
IpeaiaraeT HEeCKOJIBKO BHIOB CIIEKTPATbHOW 00paOOTKH: CrIa)KMBaHUE
JAQHHBIX IyTeM YyKa3aHUs TOJIOCHI TMPOIMYCKAaHWS, BBIYMTAHUE IITymMa
NyTeM  yKa3aHWUs CTENeHW  BBIYMTAHMS  IIIyMa ©  BEHBIET
npeoOpazoBaHue IyTeM YKa3aHUs TIyOWHBI Pa3IOKEHUS U TOPSIKa
BEUBIIETA.

Jlns BeIOOpa cmocoba BeiiBieT mpeoOpa3oBaHUsl OTKPBITH MacTep
oOpaboTku gyt cueHapusi — «PegakTupoBaHue — BBIOPOCOB U
IKCTPEMATIbHBIX

3HAYCHHID). B MacTepe creiygT BEIOPATh MyHKT «CIICKTpabHasI



obpaboTtka» (puc. 1.23

Mactep o6paboTkM

HasBaHue | OnMcaHue
= DYHCTKA A AHHBIX
F FueTpauma P UALTPEUMA CTROK TaGIHLE! MO Yo AoEM

n K.a4eCTED AaHHE OUEHKS KAYECTES BAHHEE

(il 3EN0AHEHWE NPONYCKOE  3an0AHEHIME MPONYWEHHEIN 43HHBIX

hith PenakTHpoEaHUe BeIGpoc... PenakTHpOBaHME BbIGDOCOR W3 KCTREMA.

EB Jy6nmeaTel M NpoTHEOPE... BreIAEnSHHE AYOIMEATOE W NPOTHEDPEYME

TpantHaA ofpatorka 06patoTka YnopAGOYEHHELR aHHER C M...

=22 KOppenAUMOHHEIN aHanks Y CTPaHEHWE HESHAYALWME $akTopoE

42 P aKTODHEIN BHAME MoHWKEHHE PAZMEPHOCTH EXOAHEIR LaH...
= TpaHC®opMauMHa AaHHBIX

A& HacTpokika Hatiopa aaHHe WateHeHHe NapateT pos HoTO4HMKE 43H...

'%l. Copripoera CopTupoBka gaHHEr

[ Oara v eperaa MNpeotpasoEaHA AATE W BPEMEHK

{E [pynnHpoEka [ PYNMHPOEE.S 08HHER

& . Jamena aaHHs 3areHa JaHHEX N0 Tagikue

< Hazan | Hanee > | | OrreHa

Puc. 1.23 - Macrep oopadoTkun

B wMactepe crekTpaibHON 0O0pabOTKM HEOOXOAMMO BBIOpPATH
Ha3HAUYCHHUE HCIOJb3yeMoe sl CTONONAa «AHOMaIUU», U B KaueCTBE
MeTOoJa CTIaXUBaHUS JaHHBIX BHIOpATh BEUBIIET MpeoOpa3oBaHue (puc.

1.24).

CnekrpancHan o6patoTka
HacTpolika oTaenbHBE Noasi

B ApryreHT Tun gaHHe:s | BewecTEeHHERN
° CuHyc

W BHOMan
O Sonswie wyrs  CrnammMeaHHe gaHHE:
© Cpenruie wyvs () Pypbe-npeotpasoBaHIe
ﬂ M anbie wyrs Monoca MponyckaHWA

HaszHayeHme |\/ Wenonezyetioe

(®) BeiiBneT-npentipasosaHue
[nySKHa paznoseHHA

MopAgok. BefiENETA

 BemuTaHue wyra
() Pypee-npeotipasoeaHme
CTeneHe BLIMMTAHHA WMa | Manaa

| < Hazan || Hanee » | | Orrena |

Puc. 1.24 - Macrep cniekTpajbHOH 00padoTKN
Jlanee BeIOpaTh BU3yanu3aiuio «J{uarpammay u cronben
«Anomanuny. [Tocae 00pabOTKH MOXKHO yOSTUTHCS Ha AUATPAMME
B OTCYTCTBHUU BbIOpOCOB (puc. 1.25).
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®Qain [Mpaska Bwa MWsbpanHoe Cepenc QOkno I -] x
DE-W@ vmaBEe @ "m0 @0
CugHapHi ? - Xl ‘ Luarpana ? DX
S 8T TEE X B LE- - Q-EmE-| 5 @
=] CueHaphu
= MnopT npKrepa ANA AEMOHCTPALHM NPea
il -32N0NHEHME NDONYWEHHE LaHHEE{CWHL 0,98

it PenakTHposaHe BIGpOCOE HaKCTREME 0,96
CnextpansHad ofpadorka [FusTpal

AHOMEMN
=
2

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 2,36 2 46 2,56 2,66 2,76 2,86
AprymesT

Puc. 1.25 - lnarpamMmma nocJjie NpuMeHeHHUs CNIEKTPaJIbHOI 00padoTKH

1.5¥Ynanenne mymMoB Ha 3Tamne MNpeaBapuTeIbLHOH 00padoTKe
JAHHBIX

[[lymbl B JaHHBIX HE TOJBKO CKPBIBAIOT OONIYI0 TEHJCHIIMIO, HO
U TPOSIBISAIOT ce0s MpU MOCTPOCHUM MOJENIU TporHosa. M3-3a HUX
MOJIETh MOYKET MOJIYUYUThCS C TFIOXUMHU 0000IIAIONMIMMU Ka4eCTBAMH.

B npumepe no napuuanbHOi 00pabOTKe €cTh 3 cToa01a C
IITyMaMU:

«BOJIBIIIME IIYMbI», «CPEJHUE IIYMBI», u «MAJIBIE
HIYMBbD» -

COOTBETCTBEHHO CHHYC C OOJIBIIUMH, CPEIHUMH W MaJIbIMU
myMamu. SICHO, 4To JjIs JajbHeMIe paboThl ¢ JAaHHBIMU ATH ITyMBbI
HE00XoauMO ycTpanuTth. CriekTpaibHas 00paboTKa MO3BOJISIET ClIeaTh
3TO C MOMOIIBIO YKa3aHUsA ISl 3TUX TOJIeH B KaueCTBE TUIIa 00pabOTKU
«Bpruutanne  myma». Hactpoliku — o0iamaroT  ompeiereHHOU
ruokocTeio. Tak, cymiecTByeT OoJiblliasg, CpeAHsss W Majas CTENCHb
BBIUMTAHUS  IIyMa. AHAJIUTUK MOXET IMOJ00paTh  CTENEHb,
yCTPauBaloIyo ero.

B wmactepe cmekrpanpHOi 00paboTku (puc. 1.26) mo odepenu
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Bb10path nodist «bOJIBIIUE IIITYMBbI», « CPEJJHUE LLIYMBI» u
«MAUJIBIE LIIYMBI», 3agath Tin 06paboTku « Berautanue nyma» u

yKa3aTh CTCTNCHb IOAABJICHHUS — «OOJbINass», «CPEIHSAT» U
«Majlas» COOTBETCTBEHHO. B HEKOTOPBIX CITydasx HETUIOXHUE PE3YJIbTAThI
yaalieHusl IIyMOB JlaeT BeWBIET npeoOpa3oBanue. [1oBrICHTh KauecTBO
CTJIQXKUBAaHUS IIIYMOB TaKUM CIIOCOOOM MOJKHO, ITyTeM IOa00pa
yJOBJIETBOPUTEIBHBIX MapaMeTpoB 00paboTku (puc. 1.27).

CnekrpanbHan obpaboTka
HacTpolika oTaenkHErR Noneid

ﬂ AprymeHt Tun gaHHsx | B ew ecTEEHHR
e CuHyc

B AHOManI
“ BonbLme WyrE — CrnammeaHHe gaHHbIx
/ CpegHue wyrel () Pypbe-npentpasosaHqe
¢ Mankie wyrac Monoza nponyckadus

HazHaueHue |¢ Menonesyeros

() BefiEneT-npentpasoeaHie
[ nyfHa pasnoweHHA

MopAgok BefiEneTa

— BevraHie wyma
(@) Pypre-npeoSpasoeaHve

| ¢ Hazag || Danee » | | OTreHa |

Puc. 1.26 - Hactpoiiku mactepa cnieKTpajabHOli 00padoTkmn
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ODaiin [paska Bna Msbparroe Cepsic Okro 2 [- =]
DS-H @ =e s @8 d 28mey-0
Cuenapun ? - x| [ duarparma 280X

D a0 e X YL ki R-BE% - @

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 1,85 1,96 2,06 2,16 2,26 2,36 2,46 2,56 2,66 2,76 2,86
ApryMeHT

Puc 1.27 - iluarpamma nocje NnpuMeHeHHs CIIEKTPAJIbHON 00padoTKn
1.6 Bo3MOKHOCTH  aBTOMATHYECKOI0  AaHAaJM3a  KavyecTBa
UMIIOPTHPYEMBIX NaHHBIX B Deductor Academic

B wMactepe o0paboTKu BBIOpaTh MyHKT «KA4Y€CTBO JAHHBIX» (pHC.
1.28).

1} UEHKA KavyecTBa A aHHBIX

OnpegeneHUe NPOMYLEHHEIX LAHHE, EEIGPOCOE W S KCTPEMANEHEIR
FHAYEHHR

OfpatiaThIBATE KAk YNopAAOHYEHHEIR Hatop

b SK.CLMANEHD 0ONYCTIMEIN NPOWEHT NPONYCKOE

r METDJI ONpEAENEHHA BblﬁDDCDB H IECTREMANEHER FHAYEHHE

(@) CTaHQaPTHO OTK.AOHEHWE OT CREHero

BriSpock! 34 j JKCTPEManEHEIE SHAYEHKA

() MHTEPKEAPTHAEAEA WADHHE

BriSpaock! 1.5 j JkCTpEManEHEE SHAYEHHA

Puc. 1.28 - Macrtep kauecTBa JaHHBIX

[Tocne ananu3a macrep JaeT peKOMEHIAIMd K 00paboTKe JaHHBIX
1 BO3MOKHOCTh aBTOMAaTH4YE€CKOro ucrpasieHus (puc. 1.29). Cnenyer
OTMETHUTh, YTO aBTOMATHYECKHE HCIPABIICHHE N1aJleKO HE BCErjaa JaeT
JKeJaeMble pe3ynbTaThl (puc. 1.30)).
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Puc. 1.29 - PesyabTaThl MacTepa KadecTBa 10 00pa00oTKHM JaAHHBIX

0 [=[e1x]

B, aiin [Opaska Bwa Ms6pannoe Owvo 2

DE-"d g L ;s e |4 a0 @y-0
Cuenapun ? + x| | Dusrea kavecres aaren

EREIN=R =R sl irnirilc B @R

[ Cuerpit Mponyoru BoiGpoc! FrcTpemansee ‘ p
& [Z] Texeroseti pain he Crondeu | TunaskHew | Bua ashHeix D || e
. . JHMCaNbHbE | AaHHbb

one onen e

1,0000
08963
09120
10,9408
04076
0.9208

v1 Apryest 9.0 Beueer | == Henpep
2 Cunye: 9.0 Beuecr... | = Henpep.
3| Avomamm 9.0 Beweer... | — Henpep..
M4 Boncume 9.0 Beweer.., | = Henpep...
5 Cpegrwe w.. 9.0 Beweer. . | == Henpep.

E | Manoiewy. 9.0Bewect.. = Henpep

< >

Puc. 1.30 - BbiBoa macTepa nocJje BceX BHeCEHHbIX HAMH U3MEHEHM i

«I'psizHBIE  TaHHBIC» TPEACTABISAIOT COOOH OYEHBb OOJBIIYIO
npoOneMy. DaKTUYECKHM OHU MOTYT CBECTHM HAa HET BCE YCUJIUS TIO
aHan3y AaHHbIX. [IpuyeM, pedbp HAET HE O Pa30BOM OIEpalUd, a O
MOCTOSIHHOM paboTe B ATOM HampaBiieHHH. YucTto He Tam, rie He
COpAT, a TaM, T'Jie yOUparoT.

OnucanHble  BBIIIE  BapUaHThl  PEIICHUS  MPOOJIEM  HE
¢IMHCTBEHHBIC. ECTh elme Ag0CcTaTO4YHO MHOTO METOJOB 00pabOTKH,
HAaYWHAs OT OKCIEPTHBIX CUCTEM W 3aKaHYHWBas HEUPOCETSIMH.
I'maBHOE, CyMETh IPaMOTHO UMK,BOCIIONB30BaThCA. O0A3aTENBHO HYKHO



YYHTBIBATh TO, YTO METOJIBI OUYMCTKH CHIIBHO TPHUBSI3aHBI K IIPEAMETHOM
obmactu. Ot cdepbl AEATEIBPHOCTH OpraHM3alMUd M Ha3HAYCHUS
XpaHWIWINA JaHHBIX 3aBHUCHUT IMPAKTUYECKHU Bce. To, 4TO I OJHHUX
SIBJISICTCS IIIYMOM JIJIsL IPYTHX O4YeHb IeHHas uHpopmarusa. Ecinu y Hac
OyzaeT anmpuopHas uHpoOpMaIus O 3ajaye, TO Ka4eCTBO OUMCTKHU JaHHBIX
MOYKHO YBEJIMYHUTH Ha MTOPSIKH.

1.73ananue HA cAMOCTOATEJIbHYIO PA00Ty

CrenepupoBaTh COOCTBEHHBIM HaOOp JaHHBIX MPOBECTH €TO aHAJIHU3
U BBINOJHUTH TPeaoOpaboTKy HaHHBIX. JlaHHBIE CreHEepUpoBaTh B
JJICKTPpOHHOM Tabnuie ¢ momompbio MS Excel ¢ wucnomp3oBanmem
dbopMyI 1 aBTO3amoJHEHUN. ['0TOBBIN (aiil HEOOXOAMMO COXPAHUTH B
dbopmare

«*.csv» (MS-DOS) u npu ummnopte B Deductor, BeIOpaTh B
KayecTBe paszaenurens « Touka ¢ 3ansaTomn.

Coaep:kanue oTuéra

1. Onwucanue mpeaMeTHOM 00J1acTH

2. 3amymi€nnsie 1anHbie (90-100 BEeKTOPOB pa3MEPHOCTHIO HE
MeHee 4)

3. CKOppEeKTUPOBAHHBIC JAHHBIC

4. Kpatkuii mopsigok 00padboTKu

5. BriBoabl

KoHTpoJibHBIE BOIIPOCHI

Jliis uero cayxut nporpamma Deductor Academic?
3adeM Hy’KHa Tpe00padoTKa TaHHBIX ?

Uto Takoe napuuaibHas npeaoopadoTka?

Uto Takoe BeMBIIET?

Kakue naHHbIE MOKHO UMITOPTUPOBATH B IPOrpamMmy?

Nk =
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JlaGopaTopnas padora 2

ba3oBbie METOAbI HHTC/UVICKTYAJbHOI'0 aHAJIN3Aa JaHHbIX

[Tpo1oIBKUTEILHOCTE PA0OTHI — 8 Yac.
Ileab padoThI: 03HAKOMUTHCS C BO3MOXKHOCTSIMH KJIacCH(PHKAIIH
JIAHHBIX C IIOMOIIBIO aHaTUTHYecKoro nakera Deductor Academic.

IIporpamma padoThI

1. BpimomHUTh KiIaccuUKaIMIO JAHHBIX C UCTIOIb30BaHUEM
aJaropuT™a g-mean.

2. BbINOTHUTH KIACCU(PUKAINIO TaHHBIX C UCIIOIb30BaHUEM
anropurMa k-mean.

3. BbIoaHUTH KIaccu(PUKAIMIO JAHHBIX C UCTIOIb30BAHUEM
HEUPOHHOM CETH.

MeToauueckue YKa3aHUudA 110 BbINNOJHCHUIO paGOTLI

3agaua pa3OMEeHHs] MHOXKECTBAa OOBEKTOB WJIM HAOJIIOJICHUN Ha
anpUOPHO 3a/laHHBIE TPYMIIbI, HA3bIBAEMbIE KJIACCAMH, BHYTPHU KaxKJI0U
U3 KOTOPBIX OHM TMPEIANOJaralTcs TOXOKUMHU JIpyr Ha Jpyra,
UMEIOIIMMHU TTPUMEPHO OJMHAKOBBIE CBOMCTBA M mpu3Haku. [Ipu s3ToM
pelieHrue TMOoJy4yaeTcsl Ha OCHOBE aHajiu3a 3HA4YeHWl arpulyToB
(IpU3HAKOB).

Knaccudukamust siBasiercss ogHOM W3 BakHeWmux 3agad  Data
Mining. Ona  mpuMeHseTcs B  MapKeTHHIC TIPU  OIICHKE
KPEIUTOCTIOCOOHOCTH 3a€MIIIMKOB, ONIPECICHUN JOSIIbHOCTU KIIMEHTOB,
pacrio3HaBaHUM OOpa3oB, MEAMIIMHCKOM JUAarHOCTUKE U MHOTHUX
IPYTUX TPUIOKEeHUSIX. ECiau aHAIMTUKY W3BECTHBI CBOMCTBA OOBEKTOB
KOKJ0ro Kijacca, TO KOIja HOBO€ HaOJIIOJCHUE OTHOCUTCA K
ONpENCIICHHOMY  KJaccy, JaHHbI€  CBOMCTBA  aBTOMATHUYECKHU
PacCIpOCTPAHSIIOTCS U Ha HETO.

Ecau 4ymcio kiaccoB OTrpaHUYEHO JBYMS, TO HMMEET MECTO
OuHapHas KiaccuduKaius, K KOTOPOM MOTYT OBITh CBEIECHBI MHOTHE
Oonee cioxHble 3amaud. Hampumep, BMeCTO OINpeaeneHus TaKhX
CTENEHEN KpEIUTHOro puCcKa, Kak «Bbicokuity, «Cpemuuil» umu
«Hu3kuit», MOXKHO chonbs%aaTb Bcero naBe - «Bprmatb»y wim



«OTKa3aThby.

Jins knaccupukanun B Data Mining ucnomnw3yercs MHOXKECTBO
pPa3IMYHbIX MOJEIIC: HEUPOHHBIE CETU, JEPEBbS PELICHUN, MallWHbI
OMOPHBIX BEKTOPOB, MeToJ k-Ommxkaliux cocelneil, ajaropuTMbl
MOKPBITUS U JP., TIPU MOCTPOCHUHM KOTOPBIX MPUMEHSETCS 00yudeHue
C yuyuTeJieM, KOT/ia BhIXOJHAs MepeMeHHas (MeTKa Kjacca) 3ajaHa Jjis
KaX0ro HaOmtoieHust. @opmanbHO KiaccUUKAIMsS TPOU3BOJAUTCS Ha
OCHOBE pa30MeHMs] MPOCTPAHCTBA MPU3HAKOB Ha 00JIACTH, B Mpeienax
KOKJI0M U3 KOTOPHIX MHOTOMEpPHBIE BEKTOPHI PAacCMaTPUBAIOTCS Kak
nacHTHYHbIe. MHBIMM clloBaMH, e€clii OOBEKT IIomaJl B 00JAacTh
MPOCTPAHCTBA, ACCOLIUUPOBAHHYIO C OMPEACICHHBIM KJIACCOM, OH K HEMY
Y OTHOCHTCH.

PaccmoTpuM  kiaccudukanuio JaHHBIX Ha npumepe HWpucos
@umepa. Hpucei @umepa - 3T0 Ha00Op [aHHBIX JJs 3aJa4dd
Kiaccudukamnuu, Ha npumepe kotoporo Ponanpa ®@umep B 1936 roay
MPOJAEMOHCTpUpOBal  paboTy  pa3paboOTaHHOIO UM MeTo/1a
JTUCKPUMHUHAHTHOTO aHajiu3a. OJTOT Ha0Op JaHHBIX CTal yXKe
KJIACCUYECKUM, W  4YacTO HCHOJBb3yeTcs B  JUTeparype  IJis
WUTIOCTPAIIMM  pa0OThl  Pa3JIMUHBIX CTAaTUCTUYECKUX aJITOPUTMOB.
HNpucet Oumepa cocrosaT u3 aaHHbIXx 0 150 sk3eMIuisipax mpuca, 1o
50 sk3eMIuiAipoB u3 TpEX BHIOB - Mpuc merunucteiid (Iris setosa),
Wpuc Bupruackuii (Iris virginica) u HWpuc passousernsiii (Iris
versicolor). JIig  Kak[oro  DK3EMIUIIpa  M3MEPSUIMNCHh  YCTHIPE
XapaKTEPUCTUKH (B CAHTUMETPAX ):

— JuiHa yamenuctuka (anrin. sepal length);

— ImMpHHA JameaucTrka (anri. sepal width);

— juHa jerectka (anrin. petal length);

— ImMpuHAa JiernecTka (anri. petal width).

Ha ocHoBaHuM »TOro HabOpa MAaHHBIX TpPeOYyeTCsl MOCTPOUTH
IpaBUjIO KiaccU(UKALUK, ONPENENSIONIee BUA PACTEHUS MO JIaHHBIM
U3MEpeHnil. ITO 3ajjaua MHOTOKJIACCOBOM KilacCU(UKAIIMKM, TaK Kak
UMeeTCsl TPU KJlacca - TpY BUJIa UpHca.

2.1 Knaccupukanus JaHHBIX ¢ HCIIOJb30BAHMEM AJITOPUTMA
«g-meany

NmMnoptupyem B nporpammy AaHHble u3 ¢aina «Upuceltxty. s
Hayaja IMompoOoyeM MPOBECTH KJIACCU(UKAIMIO HPHUCOB, BCTPOCHHBIM
29



METOJIOM Kiactepusanmu Q¢-mean (puc. 2.1). HUHTepecHo TO, UTO
oOydyeHue OyaeT MpOXOAuTh O€3 y4HUTENsl, T.. BBIXOJIHbIC JTaHHBIC HE
OyIyT yKa3aHBbI.

Dziin [paska Bupy MsGpannoe Cepemc Okno
DE-J@ =06 @Re d 280/ «s- 0
&l Cuenapun ?vXHTaﬁnHua ?vﬂx‘
BE 20T T eaX B EE-&F[0 ] T e u[E-
= B8 Cueriapmm
‘--HDMCb\

JIHE YEWEAHCTHES | Wl HpHHa YaWwenMeT kA | InwiHa nenectka | WkpuHa nenectra Knace 2
5.1 35 1.4 0.2 Iris-setoza

44 3 1.4 0.2 Iris-setoza
4.7 3.2 1.3 0.2 Iris-setoza
45 31 15 0.2 Iris-setoza

5 36 1.4 0.2 Iris-setoza
54 39 1.7 0.4 Iris-setoza
45 34 1.4 0.3 Iris-setoza

5 34 15 0.2 Iris-setoza
44 29 1.4 0.2 Iris-setoza

[T T T T T T TT=

Puc. 2.1 - UMnopTupoBaHHbIE JaHHBIE

Bonee Toro, He OyayT Aaxke ykKa3aHO KOJMYECTBO KJIACTEpPOB, Ha
KOTOpO€ HEOOXOAMMO pa3ACiuTh JaHHYIO BBIOOPKY, MPOBEPUM
3(GEeKTUBHOCT, BCTPOCHHON CHCTEMBI KIACTEPHU3aIUU, I O3TOTO

HEOOXOUMO BBIOpAaTh B MacTepe 00pabOTOK IMyHKT KiacTepu3alus
(puc. 2.2).

Macrep o6paGoTkH

HazgaHue I OrmcaHue I
S

P OprMPOEAHWA PENPESEHTSTUEHOMD NOLkHO. .

£ PazfiueHie Ha MHO.. Pasfivede Ha OSYNAKILEE W TECTOBOE MHOKE. .

# CronbsAwes okHo T paHChopanmHe AaHHE! CKONBZALLM OKHOM

2za KoHeuHele knacosl  [1OHW#EHME PaSHOOGPSSHA YHHEAEHEE SHa. ..
= Data Mining

fon AETOKOpPenauHa PacyeT BeIGOpOYHON AETOKOPPENALMM CTONGUOE

@ AccouMaTHeHele Np... [MoucK AaCCOUMATHEHEIN SAEMCHMOCT e

52 | apra KoxoHena CarmoopraHHayow aacA kapTa FoxoHena

K.nacTeprsaumMa K.NacTepusauua anrop|Tom k-means [MnM g-...
_Q. EW knacTepuzauuA  KnacTepHzalWa anropuTror Espectation-hd as...
K.nacteprzauma Tp... KnacTepusauua TpaHsakuMi anropurraon CL...
i MunefHan perpeccua MocTpoeHKME NMHERAHDMN FMOLEM
i NorucTideckan per... [NocTposHWE SHHAPHDN NOMMCTYECK OH FMOTETM

L

W Nepeen peweHW MocTpoEHME QEPEES DEWEHIA ANrOpUTHONM C. .
i — -

< Hazan | Hanee » | | OtraeHa |

Puc. 2.2 - Macrep KjacTepu3anuu

Ha cnenyromem mare (puc. 2.3) co cronbua «Kiace» yOepem
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Ha3HAuY€HWE BBIXOAHOC U TIOCTaBUM HWHGOPMAIMOHHOE, TENePh
oOydeHue OyJeT MPOUCXOIUT O€3 yUuTesl.

HacTpofika HazHauYeHWA cTonbnoE
2analiTe HAZHAYEHWA MCKOOHED CTONGLOE LaHHE

'ﬁ JHHa YaWEHETHE S Hra cTondwa | COLS
'ﬁ WpHA YaLEHET K. S
'ﬁ HauHa nenecTra

".| WupHHa nenecTra

THN faHHER | CTpokOEBIR

HasHaueHue |a MHDOprMALMOHHOE

ﬂ K.nacc Bua gaHHBE | JUckpeTHEIN

— YHuKaneHEIE SHAYEHKA
K.on-E0 yHUKaNBHERR SHIYEHLA 3

Iriz-zetoza
Irig-versicolor
Iriz-virginica

HacTpolika HOpranusamu. .

< Hazan || Danee » | ‘ OTreHa

Puc. 2.3 - Hacrpoiika MmacTepa KiacTepu3anuu

Hanee crnemyer HACTpOUTh TNapaMeTpbl OOyYEeHHUS, B JIaHHOM
KOHKPETHOM cJlydae, MapaMeTpbl MO YMOJYAHHMIO OTIWYHO ITOIXOJIST
(puc. 2.4).

PagsfHeHMe HCROAHOrD HAtopa AaHHBX Ha NOAMHOXECTEA

HaCTDDf:ﬂ'E DaSﬁHEHME HCHOQHOr O MHOKECTES JaHHEIE HA Dﬁgqan:nu.[ee H
TECTOEDE MHOKECTES

Crocof pPasaeneHHdA MCX0aQHOMD MHOHECTES AaHHBIX EJ'I';I‘-IEII;lHEI

ETD.FI'SELL 414 pasgeneHHA MCL0gHOro MHOHECTES

FPazrmep
B npoueHTax | B cTpokas
Qayyatow ee 95,00 142 | lNo BospacTaHuin
TecToeoe 5.00 8 ' lNo sospacTaHun
MTOMO: 100,00 150

MHokecTED MopAg oK CopTUPOEEM

FonyecTeD cTpok [Boera) 150

< Hazag || Danee > ‘ | Ortraena |




Puc. 2.4 - HacTpoiika napamMeTpoB 00y4eHHs

Ha cdicayromeM marce Macrepa HGO6X0,Z[I/IMO BBI6paTB AJITrOpruUT™M
KJIaCTCpHU3alINH. Ha u Tak 3dapaHCC HU3BCCTHO, 4YTO KOJIHNYCCTBO
KJIACTCPOB HOJIDKHO PABHATHCA «3», HO IIPOTCCTUPYEM BO3MOXKHOCTHU
[MporpaMmsl U MpeaoCTaBuUM eM camon BI:I6paTI> KOJIMYCCTBO KJIACTCPOB.
OTO Tak ke 6y21€T IIOJIE3HO, €CJIM HEC HU3BCECTHO HA KAKO€ KOJIHNYECTBO
TpyIn ClIeAyeT pa30uBaTh BRIOOPKY (pHC. 2.5).

Hacrpofira napameTpoB KAacTEpHIaLHH
Yk amuTe NapameTpel KAACT EpMEaLMA

(@) ABTOMaTHYECKH ONPEAEAHTE KOAHYECTBO KNAacTepos [g-means)

HpoBeHE SHAMMMOCTH, & 0.1 W

Hera Gonbwe ypoBeHE SHAYMMOCTH, TEr S0NbWe K1acTepos GyneT
CTEHEPMPOESHD MPM KNACTEPUSALLMM,

() PUKCHpOBaHHOE KOAMYECTED knacTepos [k-means]

K.oamdecTED KASCTEROE 7 ﬁ

K.a#nan CTPpOYES WCXOQHOro HEIﬁEIl:IEI O3HHEL ﬁ':l.IJ.ET OTHECEHS K
OO0HOMY M3 ENACcTEROE, RONWHECTED KOTOPBENE ONPEaemAETCA BllUE.

Puc. 2.5 - Bpi0op ajaropurma KiacTepu3anuu

Cnenyronuii mar MacTepa MpeajaraeT 3amyCTHTh IPOIECC
oOyueHHs U HAONIOJATh B MpollecCe OOyUYEeHHUs BEIWYHMHY OIIMOKH, a
TaKXKE€ MPOLEHT pacno3HaHHbIX TmpumepoB. Ilapamerp «Yacrora
OOHOBJICHHUSI» OTBEUACT 3a TO, Yepe3 KaKOe KOJIMYECTBO 3MOX 00ydeHUs
BBIBOJIUTCS AaHHas uHbopMmaius (puc. 2.6).
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K.nacTrepusauMAa Halopa AaHHbIX
3arnyck NpoLEeCca KNacTEpHEaLHI

DfyyakLes MHOKECTED TecToBoe MHOKECTED

B [v] Makcumanshas owwbka 4.92E-01 B [v] Makcurmansas owwka 4ME-M
[ [+] Cpearaa owwbka 1.92E-M [ [+] Cpearaa owmdka 2 BEE-

PacnosHaro (%] 0352 PacnosHano (%] no0.00

HazgaHue TEEYWErD Npouecca

QfyyeHKe 3aEepLWEHD

|_||:IEILI.EHT EBINOAHEHHA TERKYWErD NpOUECCa l:lﬁ':l'-IEHHFl

o | MHUUMaNUEHMpOESTE NEpen OAYYEHMER
Bpema ofydeHuA 00:00:00 il Il Mayza | M Cron |

| ¢ Haszan || Hanee » | | OTraeHa ‘

Puc. 2.6 - O0yuenne ceTn

[Tociie oOydueHHs CETH, B KadeCTBE BHU3yalM3aTOPOB BBIOEpEM:
«CBs13u kimactepoBy; «lIpodumn kmactepoBy»; «Marpuily CpaBHEHHUS;
«Hro-ecan» (puc. 2.7).

OnpeneneHye cnocobos oToGpaxXeHHA
Bridepure cnocod oToSpaseHuA naHH:x

HazeaHue | JnucaHu1e
= [+ Data Mining

SCTEQOE OTofpakasT cEAZM MEKQY KNacTEpatdl

[¥ Yroeca AHAAMS NOCTPOSHHOMN MOLEAM N0 NPMHLMAY YTO-2CAM
[+ Marpuua cpasHerua b aTpLua NoNapHOro cpaEHEHMA OEbEKTOE
[+ Mpodunu knacTepos WooneioBaHHe NpodMAeR KNSCTEPOE
= TabauuHuie aaHHbE
|_ OayyaiowmiE Hatdop  DAyyanwes U TECTOBOE MHOMECTES
[T Tatmua OTo8pakasT LaHHEIE B BMOE TAGMHLE
I_ CTaTuCTIHE S OTofpamasT CTATHMCTUYECKME AaHHEIE BIGOPKMK
= Ipapuru
I_ Duarpardra OTofpaasT A&HHEIE B BHMAE AMarpatmLl
[T Muctorpara DToSpaasT AaHHEE B BUOE MTHCTOMRARME

I Muizrnakdkas naskas MuuzrAzkaeds AaskdcinaUIA AFLGEYTAS & ARACTRSUATES

¢ Hazan || Hanee » | | OTraeHa

Puc. 2.7 - Busyanu3zanus JaHHbIX
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Kak BugHOo w3 puc. 2.8 NOPUIOKEHHUE BEPHO NEPEAECTUIIO
KOJIMYECTBO TPYIIN, TAKKE 3/1€Ch MOXHO YBHUJETh Ha CKOJIbKO 3HAYUM
TOT WA UHOM mapameTp, Uil IPUCBOCHUS IIBETKY TOTO WJIA MHOTO BHUJIA.

: [l=lx]

&, Gaiin Mpaexa Bugy UsGpawnoe Cepenc Owwo 7
DE-E8 en s Bie dlBam ex-|0
ESE Cuenapun Ed X‘ | CBA3M KN3CTEPOE x\ Yra-ecau X‘ Marpiua cpagreriaa X Mposgund knactepos X| -
FEH &8P Ve X (@ v B -mi-| s E®E-
&+ [E] Wpues [t 2 B I ‘
8 Knacrepusauwa [N = 3] Mokasatens 3HaveHue
I Cpeares 1.418032767
61(40,7%) 50(33,3%) 39(26,0%) 1 Cranaapthos oTka 0,2723405936
-I- CTaH0apTHAA OWKE. 0.03486963388
1 Muruimge 1
9.0 Wipura T Marcima ur 2
renseTa - gz | B e 865
B e 0% | 52 cyvmaa keanparos 127,11
|@] Kon-so nycteix sHaue. 1}
9.0 Anvna
nenectka
SHaYMMoCTE 100,02 100,0% 100,0%
9.0 WhpnHa
uuuuuuuu
SHa4MMOCTE 100,05 100,02 IE%
9.0 Anma
HAWENMCTHI
3HAUMMOCTE 38|97 100,0% 100,0%
< >

Puc. 2.8 - IIpodpuan knacrepos

Ha marpuinie cpaBHenus (puc. 2.9) BUOHO YTO OOJBIIE BCEX OT
OCTaJIbHBIX OTIMYACTCS «KaacTep 2» (eMy COOTBETCTBYET «iriS-Setosay).

’. Qaitin  [paska Bug VsGpandoe Cepemc Owwo 2
D W8 s2elh@e(dram/a@h- 0
B Cuerapm 7 X| | Ceaau knacTepos X| Uroecnw X Marpuua cpaeesus X| Mpauad KAaCTERoR X|

| == | PEERY m "‘ |HM>KHML'4nupor: Bepsriai nopar: | !:,' i”| ﬁ é"ﬂ"‘ e

= 880 Cueapm
9- pucel B0 54%

’. Fnacrepuzauma (N = 3) 50.54%- 3461%
: 3461% | 10000%

Puc. 2.9 - Marpuua cpaBHeHHs

Buzyanuzarop «Yro-ecnu» (puc. 2.10) mO3BOJIUT MPOBECTU
AKCTIIEPUMEHT, BBEIS JII0ObIe 3HA4YCHUsS MapamMeTpoB. Ecim ke Haxarth
KHOIIKY «3arpy3uTb IaHHBIE» ;M3 HUCXOIHOW BBIOOPKH, TO MOXKHO



3aMCTHUTDH HCTOYHOCTHU  OHPCACIICHUS  KIIACTCPOB HU3-3a CXOKHUX

apaMeTpOB LIBETKOB.

’.Qaﬁ.n Mpaexa Bua Wsbpannoe Cepemc Oxkno I

DS WS R M BN @3B0 k-0

Bl ?vx|||;w pos X UUro

EH B0 TEe X @8~ «[nem|fL > || & GFE E-

X | Marp x| np K x| -

= 8] Cuerapim MNone

| Snaverue

El EI Mpces _E_}h Broarbe

&, Knacepuzauma [N = 3) 9.0 [rwesa yawenucr..

9.0 flma nenectra

9.0 Wupsra nenectra
= B Pacuerreie

12 Homep knacteps

9.0 PaccToanme Ao ..

ERTYIYTYENTYYII

. B3
9.0 Wipsra vawemc. .

31
43
15

0
0.284083020324914

TR
QD

l Wiepsra wawe micTes l ﬂnﬂowa [ Wnpsria nenectra Knacc Howep '...m'_.l.._._.r__.___._-ﬁ?_‘.'f ~

29
27,
2
3
22
29
29
31
3
27
22
25
32
28
25
28
29
3 +
28
3
23
28
24
24
27
27

AR R S iE TR i E B B T S ) e

Rl S E AR

45 1.3 Ins-versicolor
39 1.4 liis-versicolor
35 1 liis-versicolor
42 1.5 Inis-versicolor

4 1 lis-versicolor
4.7 1.4 lris-versicolor
36 1.3 Iris-versicolor
44 1.4 Ins-versicolor
45 1.5 lis-versicolor
41 1 liis-versicolor
45 1.5 Iris-versicolor
39 1.1 liis-versicolor
48 1.8 lris-versicolor

4 1.3 Iris-versicolor
49 1.5 lis-versicolor
4.7 1.2 Ins-versicolor
43 1.3 Ins-versicolor
44 1.4 Inis-versicolor
48 1.4 lis-versicolor

5 1.7 lis-versicolor
45 1.5 lris-versicolor
35 1 lnis-versicolor
38 1.1 Ins-versicolor
37 1 lris-versicolor
33 1.2 Iis-versicolor
5.1 1.6 | Inis-versicolor

-

| |t |t |t | | |t |t | |t |t | |t | |t |t |t | k|t | | b

Puc. 2.10 - Uucrpyment «Uro-Ecan»
2.2 Kinaccudukanus JaHHBIX ¢ IOMOIIBI0 HEPOHHOU CeTH

Tenepr ompoOyem TIpoBeCTH KiIacCU(PUKAIMIO HMPHCOB IpHU
MTOMOIIY OOBIYHOM HEUPOHHOM CETH. Bxonubie nanasie OpaTth u3 Qaiiina



«puchLtxty, TONBKO B JaHHOM ciy4dae oOydeHue Oyzer
POUCXOJIUTh € Yy4uTelneM. MMIOpTHpyeM JaHHBIE W B MacTepe
00paboTOK BBIOEpEM MYHKT HeipoceTs (puc. 2.11).

Mactep oBpaGoTkM

HazEaHue | OnucaHue |
= Data Mining '

f06 AETOKOPPENAULMA FacyeT EbIS0poYHOMN SETOKOPPEAALMK CTONGLOE

@' ACCOUMATHEHEIE MP... [M0MCK SCCOWMATHEHES S3EMCUMOCTE

&% K.apra KoxoHena CamoopraHuayiow aacy Kapra KodoHeHa

8., Knacrepuzauua K.nacTepuzauma anropuriom k-means 1o g-...

_% EM knactepuzauma  Knactepuzsaumwa anropurrom Expectation-bdas.

F.nacTepusauma Tp..  KNacTEpMZaUmMA TRaHSakU Wi anropurron CL

i Nunetinan perpecouA [MocTpoeHWE AUMHERHOE FOLE

- NarvcTuyeckan per. [ocTpogHUE BUHAPHORA AOrUCTHYSCKON FMOTE MW

W Nepes [ocTpoeHHE AEPEES PEWWEHME aaropHTROr ...
IHorocnofHaA HERPOHHAA CETE

P Nerormnozsuuma ep...  JekornosuumHs BpeMeHHOro paia Ha CEeS0HH...

= Mpouee
Z Crpur [pHMEHEHME MOLENM K HOBEIM GaHHEIM

{ﬂ [pynnoEan oSpator... TpHMEHEHME MOGENM K FPYNNE 0aHHb

Puc. 2.11 - Macrep o6padoTok

VYcTaHOBUM B KayeCTBE BBIXOJHOTO 3HAYEHHUA MapaMeTp kiacc. B
KauecTBe HopMmanm3aTopa i Bbixojga «Kimacc»y  HeoOxoaumo
YCTAHOBUTD MYHKT «Y HUKAJIbHBIC 3HAUCHUS.

Ilpumeuanue. YHUKaIbHbIC 3HAYEHUS  UCIOJB3YIOTCS IS
JTUCKPETHBIX 3Ha4YCHHWM. TakuMu SBISIIOTCS CTPOKH, YUCJIa WU JaThI,
3aJlaHHbIe JAUCKpPeTHO. YUTOOBI MNPHUBECTH HEMPEPHIBHBIC YHCIA B
JMCKPETHBIE, MOXKHO, HAIIPUMEP, BOCIIOJIH30BATHCS 00PabOTKOM

«KBantoBanuey». Tak crmenyeT mocTymaTh JUisl BEJIWYWH, IS
KOTOPBIX MOKHO 3a/1aTh OTHOILIIEHHUE MOPSIKA, TO €CTh, €CIU IS ABYX
JTOOBIX JUCKPETHBIX 3HAYEHUI MOXHO yKa3aTh, KAKOe OOJIbIIE, a KaKoe
MeHbiie. Torga Bce 3HAYEHHS HEOOXOAMMO PACIIONONKHUTH B TMOPSIKE
BOo3pactanus (puc. 2.12-2.13). Jlanee oHM HyMEpYIOTCSA MO MOPSAKY, U
3HAUYEHUS] 3aMEHSIOTCS UX MOPSIKOBBIM HOMEPOM
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Hacrpofika HasHauyeHuiA cTonbuoe
JanafTe HasHAYEHHA HEXOAHEN CTONGL0E 0aHHEX

Pigy Davna uawenmctika Wba eTonbua | COLS

.'] WHpHHAE YaWEAMCTHES T A | S
"] HnuHa nenectra

"'] llplHa nenecTr.a
"’ K.nacc Bua gaHHe | JuckpeTHEIN

HazHayeHMe |..’ BbIHD,IJ,HEIE

 HHUKANEHEIE SHAYEHWA
K.on-80 yHHE AAEHEIR SHAYEHMHE

Iniz-zetoza
Iriz-verzicalor
Iriz-virginica

HacTpolika HOpranHS LMK, .

¢ Hasan || Danee >

Puc. 2.12 - HazHayenue BX0J0B U BHIX0J10B

ET
Metka cTontua Hoprdanuzarop |1*2*3 HHHEANEHEIR SHAYEHMA

EI" BrxogHee
]_ JkHa 4alenKeTHES
L WHpHHA YaLWEHETHES
>E NHa nenectr.a
“fe, Wipina nenectra 2 - JHMKAMEHEIE FHAYEHIA | Koneo | £l
E]." BemoaHeE Irig-zetoza 50 El
i K nacc Iris-versicolor al

anDﬁDaSDBaHHE YHUE 3NEHER ZHAYEHME B WX MHOEKCEIL

M apak4ET PRl HOPFA WS UM | MCTorpatdra |

Iniz-wirginica T

2

— lNapameTpel AHHERHOMD NPE0Opas0BaHKA

MpUBECTI K QManasoHy

MHHHMHM AKHan3s0Ha

MEIKCHM':IM AKHanasoHa

Puc. 2.13 - Hactpoiika HopMaau3anuu

CrenyromniuM 1aroM yka3bIiBaem rnapameTpsl 00yueHus (puc. 2.14).
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Pastuenue HCXOAHOro Hﬂﬁﬂpﬂ AdHHHX Ha NOAMHOXKECTEG

HECTDDWE DESﬁHEHHE HCHOGHDrD PHOHRECTES 0aHHE Ha I:Iﬁ':l'-I-EII':ILIJ,EE H
TECTOEQE MHOKECTES

Cnocod pasgensH|a MCXoQHOro MHOKECTES 0AHHEIX Eﬂ':l'-laﬁHD

CTondew ona pasgeneH|dAd HCKooHOrD MHOHECTES

Pasrep
B npoueHTax | B cTpokan
Cayqamow ee 95,00 142 Mo eospacTaHuo
TecToBoe R.00 2  [o eospacTaHumo
HTarD: 100,00 150

kMHoecTED [MopAnOK COPTUPOEKM

K.onmuecTeo crpok. [Ecero) 150

| ¢ Hasan || Danee > | | OTrEHa |

Puc. 2.14 - IlapameTpbl 00yueHust

KosindecTBO HEHPOHOB MEPBOTO CJI0S IKCIEPUMEHTATIBLHO OBLIO
BBICTABJICHO B 3HaueHUe 5 (puc. 2.15).

Crpykrypa HeRpoOHHOR CETH

— HefipoHel B cnoas ——— | [T AKTHBALMOHHAEA PYHELMKA

EROQHOM; T dyHt | Currdouna

CEPbTbIY CAOSE: K purhaHa 1,000 j

BbIXOOHOM

Cnoii HelipoHe! | Curmouga
1 ]

[ SR e e a—

a3
e
@ -

[ (S NS DU R -

¢ Hazan || Danee » | | OTreHa

Puc. 2.15 - [lapameTpsbl 00yueHunst
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Hacrtpoiika npouecca ofyyeHHA HEAPOHHOA CETH
BrIGop anropTia | Sa0aHWe NapaMeTpos oSyYeHHA

A ATOpMTE — MNapareTprl

(") Back - Propagation War cnycka

DByueHHe B pesive "OHAaiH". Kopperuma E ©ny4ae M3MEHEHHA 3HAKA MPA0HEHTHON
ESES (e aess) URES npE =Rl COCTAENAWER OWHGKH 407 AaHHOMD BECa
K.A#00MD NPHMERS OSYHAIILEND MHDHECTEA. e P
Beca.

(®) Fesilient Propagation (RPROP)

QayyeHHe B pesue " 'oddnaiiH',

K.oppekua BECOB NPOMSEOLMTCA NOCNe B cnydae cospaHeHMs sHaka rpagMeHTHON
NPELEABNEHMA ECEX MPHMEPDE 00YYaKL Ero COCTAENALLER OWWEKK AR N&aHHOMD BECA
MHOKECTES. HUMTEIBESETCA TONBKD SHAK FANSET ERAMYMHY CASAYILLEN KOPPERLLHIM
rPRAHEHT S N0 KAAKLOMY BECY. BECa.

| < Hazan || Hanee » | | OtrieHa

Puc. 2.16 - Aaropurm o0y4eHust

Ha cnenytomem miare (puc. 2.17) ycTaHaBiuMBaeM 3Ha4yCHHE
MOTPEUTHOCTH M KOJMYECTBO 310X oOyueHusa. M 3amyckaem oOyueHue
cetu (puc. 2.18).

Hacrpofika napamMeTrpoB 0CTAaHOBKM O0YYEHMA

Heasure yonoewa npekpaweHya otydeHua. 0oyyeHue Gyaet
OCTAHOENEHD NP BEINOAHEHMM QOHOMD M3 YCAOEMHA,

C4MTaTE NPMMED PAcNOSHAHHBIM, BCAM OWHEES MEHBLUE |E|,E|E|5

Mo gocTHkEHKID 3 NaE9 | 100000

— Odyyatol ee MHOKECTED

[ ] CpeaHan owwMbka MeHeLE
[ ] MakcumaneHan owmbka MeHeLLe

[ ] PacnosHano npurepos []

— TecToBDE MHOMECTED

[ ] CpeaHan owwmtika MeHews
[ ] MakcumaneHan owmtka MeHeLLe

[ ] Pacnoshano npumepos [%]

< Hazan || Nanee > | | OTraeHa

Puc. 2.17 - YcTaHoBKa NOIPeNIHOCTH U YHMCJIa 3NIOX 00y4YeHHUs!
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OGyyeHHe HEAPOHHOM CETH

3anyck Npowecca oSYYeHMA HERPOHHOM CeTu

— OAyyamwes MHOKECTED | [ | ECTOBOE MHOKECTED TrERE

B [¥] Makc. owntka 275E-06 | | B ¥ Make. owmtka 215607 100000
= [¥] Cpean. ouneia 11307 | | [+]Cpean. owmbka B EFE-02 Bpera ofiyueHua
FacnosHano [] 100,00 PacnosHaHo [%) 100.00 00:00:54

Tern oBHOENEHMA

1,00E-05

1,00E-0 -

[ -

i

1|I}DE_I}? L T T T T T T T
10000 20000 30000 40000 50000 60000 70000 80000 90000

_'_._._._L:' _——— -

| ¢ Hazan H Hanee > | | OTreHa

Puc. 2.18 - O6y4eHnue cetu

Kak Buano u3 puc.2.18, cetb oOyuanace Jqo0Jibllie, HO Jlajna OoJiee
TOYHBIE PE3yJbTaThl. B KadyecTBe BU3yanu3atopoB BeiOMpaem «I'pad

HelpoceTny, nanee myHKT « Tadmuna conpsukeHus» u «Urto-Ecnmy» (puc.
2.19).

OnpeneneHuve cnocobos oToOpakeHHA
Brifepure cnocof oTofSpamkeHHa gaHHEx

HazeaHue | D nucaHue
= [+ Data Mining
n [pad HEApOCETI OTofpasasT HEAPOHHYKD CETE B BMLE MPada

[¥ Tatmiuaconpame.. PesunsTaTel NOCTROEHMA MOLEW & BHLE Ta0 MM CONPAKEHHOCTH
[¥ Yro-ecom AHANMS NOCTROEHHON FMOLENH N0 NPHHLMY YTO-ECM
B[ TabawuHoe paHHbe
I_ Odyyatow il Hatop  DOyyaowes W TECTOBDE MHOMECTES
[T Tatmua OrofpakasT AaHHEIE B BULE Ta0NHLE
|_ CrarvcTura OToOpakaeT CTAaTMCTHYECKME QaHHEIE BEICOPEM
= Ipapukw
[T Ouarparaa OTofSpakasT gaHHEE B BULE AMArpatdrsl
[T Mucrorpardma OTofpakasT AaHHEIE B BHLE TUCTOM Ptk
[T Duarparea pasne... JMarpatida pasmelenids ofbekTos B NpoCTPaHCTES

I hdunrmkianuzn nus MrAfinaw asT ASUUL IS & CHAG RAUAFARASHLAT A1LSEA Skl

| ¢ Hazan || Nanee > | | OTrEHE

Puc. 2.19 - Busyaaunzaropsl
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Ha rpade HelpoceTn BUIHO, KaK BBITJISIUT 00yUeHHas1 CeTh (pHC.
2.20).

Deductor Studio Academic (HosbidA) - [HeFpoceTs [4 x 5 x 1]] = B
%> Oaiin Mpaska Bua Ms6panroe Cep o) 1
D&~ BRE® 4 B85M(@r- 06
B Cucrapan 2 = x| | Mpas veipocems X | Tatmua oo x| Uroscm X -
B ot T%HX
= &8 Cuerapum

= (€] Mpuewt

& Kaactepusauma [N = 3
32 Herpocere [4 151 1]

Puc. 2.20 - I'pa¢ HeiipoceTn

Huarpamma comnpsixkeHHoct  (puc. 2.21)
pacrpeeIuCh BXOJIHbIE 3HAYCHHUS.
oOyuuiaach abCOIIOTHO TOYHO.

Deductor Studio Academic (Hogelid) - [Helpocets [4 x 5 x 11] = =
39 Waiin [paska Bug WsGpanmoe Cepeuc Okno 7

De-EH &8 BRe & &M Ex-|0

H8E Cuenapiun ? - X| pad Hefpocetd X Tadmuua conpasmentocTd X | Yroeecan X

BWP|E R X |[|nee vB-EB-@ 2| s -

IOKa3bIBACT Kak
Ha wueit BugHo dYTO CETH

=8 Cuerapun KAaccuPuIMpoBaHa
= Wpmce P ERTHUECKH lris-setosa Irig-wersicolor Iris-virginica Wraro
8, Knacrepusauua (N = 3) Iris-setosa 50 &0
& Helipocers [4 k51 1] Irig-versicalar | = 50
Iris-virginica m 50
e | E—1 - o 1

Puc. 2.21 - /InarpamMma cOnpsizKeHHOCTH

Yo6enumMcs B BBICKA3aHHOM BBIIIIE 3aKJIFOUYEHUH B3IJITHYB Ha
tabnuny «Yro-Ecnmy (puc. 2.22). Jlaxke npu BBOJIe 3HAUYCHUI

OTCYTCTBYIOIIIMX B BBIOOpKE, CETh BEPHO pearupyet Ha Hux. [lanee
MO>KHO OITATh Ha)KaTh Ha
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KHOIIKY «3arpy3uTbh JaHHBIE U3 UCXOAHOU BBIOOPKU» YTOOBI
yOeIUThCS B MPABUIILHOCTH PACTIO3HABAHUS PE3YIHTATOB.

@ Qaiin [paska Bwg Wsbpannoe Cepenc OxkHo 7 mmm
DS-H 8 e és @B A %80 @ k-0
Bl cuenspim ? X | [paw HelipoceTn X‘ Tatinuua conpsskenHocTy X HToecaun X‘ -
BE 2O TR X E|H4 Tus150 | R o > w1 | 2| 18 A& | E -
=80 Cuenapim Mane | Haverue
B- Hpucer B'M BroaHele
’. Knactepuzauua [M = 3]

L0 [auHa vaweaqer.. 512

:Q biedpocer Bl ol 9.0 WupuHa vawenuc... 3,556

9.0 [avHa nenectra 11,4564

-9.0 WupuHa nenectka
= B Bemonmsiz
“-ab Knacc Iris-setosa

o &, oo

) -B 1 ECEINC

JauHa vawenueTka | WmpmHa YaweaMcTIk.a | Jnuna nenectra | WupuHa nenectra Knaco Knace OUT

Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Iris-setosa lriz-setoza
Irig-wersicalor Irig-werzicolor
Irig-wersicolor Irig-wergicolor
Irig-wersicolor Irig-wergicolor
Irig-wersicolor Irig-wergicolor
Irig-wersicolor Irig-wergicolor
Irig-wersicolor Irig-wergicolor
1.6 Iris-versicolor Irig-versicolor
1 Iris-versicolor Irig-versicolor
1.3 Iris-versicolor Irig-versicolor
1.4 Iris-versicolor Irig-versicolor
1 Iris-versicolor Irig-versicolor
1.5 Iris-versicolor Irig-versicolor
1 Iris-versicolor Irig-versicolor

47 Irig-versicolor Irig-versicolor

Ok | | OTmeHa

Puc. 2.22 - Uacrpyment «Uro-Ecan»

JlaHHBIM TIpUMEp TO0Ka3ajl, Kak MOYKHO OOYYHUTh CETh C YUUTEIICM.
beu1  wm3ydyeH HOBBIM uHCTpyMeHT «Hewpocers» U caenaHo
PEANoIoKEHNEe, YTO 00ydeHue ¢ yunurteseM o0osiee 3 PEeKTUBHO, XOTS U
3aHUMAaET OOJBIINN TPOMEKYTOK BPEMEHH.



[Ipumep mokazalm  MPOCTOTY M YIOOCTBO  NMPUMEHEHUS
«Heipocers» nns  knaccudukanuum HpucoB ®@umepa. Mactep
npeasiaraeT MUPOKHUE BOSMOXKHOCTH IO HACTPOUKE MpoIecca 00yUeHHUs.
[locne oOyueHusi ceTH CTalyd BUIHBI €€ JIOCTOMHCTBA JJIsI aHajau3a.
Taxke ObUIM  MOPOJEMOHCTPUPOBAHBI  MIMPOKUE  BO3MOKHOCTH
BU3YAIM3allMAd  NPOCTPOEHHOW ceTth. Bce 3T0  roBOpUT O
3¢ (PEKTUBHOCTH UHCTPYMEHTA

«Hewnpocetny.

2.33axanusa

1. CrenepupoBaTh JaHHbIE [JIs KJIacCU(UKAIIMU, TPOBECTH
KJ1accuukanuio 1Byms criocodamu (MHCTpyMeHT «Kiactepuzanus» u

«HeipoHHas ceTh»), caieaaTh BBIBOJIBI MO 3(PPEKTUBHOCTH ITUX
JIBYX CHOCOOOB.

2. TlpoBecTy 3KCIEPUMEHT MO U3MEHEHHIO MapaMeTpoOB OOyUYEHUS
HEHWpPOCETH, U cHelaTh BBIBOALI 10 A(PPEKTUBHOCTH Mpolecca
oOy4eHUs MPHU Pa3HOM KOJUYECTBE HEHPOHOB.

3.

KoHTpoJibHBIE BOIIPOCHI

1. Jlyist gero ciy»kat alropuTmsl g-mean u k-mean?

2. Kakue anroputmbl 00y4eHUsI HEHPOHHOM CETH Mpejyiaraet
nporpammHbIi komiuiekc Deductor Academic?

3. B uem ux oTinmumne?

4. Yto Takoe 00ydeHHE C YUUTEIEM?

5. UYto Takoe oOydyeHue 0e3 yuuress?

JlaGopaTopHas padora 3

IIpuMeHeHne HHTE/VIEKTYAJbHOI0 AaHAIM3a JAHHBIX B 3aJa4ax
MOAAEPKKH NPUHATHS PelleHuin

Ilesab padoTHI: OCBOUTH METOJIBI U CPEACTBA TPOTHO3UPOBAHUS B
nakere Deductor AcademiCc mpu WMHTEIICKTYaqbHOM aHAJIN3e JTaHHBIX
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B 3aJ1a4ax NOJJCPIKKU MPUHATHS PEIICHUM.

IIporpamma padoTbl

1. BbIMoJHUATE TPUMEP TPOTHO3UPOBAHUS C MOMOIIBI HEUPOHHBIX
cetert B makeTe Deductor Academic.

2. BbINoOMHUTH IpUMEP MPOTHO3UPOBAHUS C TOMOIIBI0 BPEMEHHBIX
psanoB B makete Deductor Academic.

3. BBINOJHUTE MPOTHO3UPOBAHUE C MIOMOIIBIO HEMPOHHBIX CETEN
Y BPEMEHHBIX PSI0B Ha JJaHHBIX COTJIACHO MHUBHIyaJIbHOMY 3aJIaHUIO.

MeToauueckue YKa3aHUudA 110 BbINNOJTHCHHUIO paﬁoTbI

OcHoBHOe HampasieHue nporpammel Deductor Studo — anamms,
MPOTHO3UPOBAHUE, KiIacCuUKaMs U  KJacTepu3alusi  JIaHHBIX.
[Iporpamma mpenocTaBiIseT  CIEAYIOIIME MEXAHU3MBl  AHAJIN3A:
HEUPOHHBIE CETH, JIMHEWHBIM PETPECCHOHHBIM aHaIW3, IOCTPOCHUE
JIEPEBbEB  PEIICHUW, CcaMoopraHusympmmuecs kapTel  KoxoHeHa,
MIPOTHO3UPOBAHME BPEMEHHOTO psifa, OOHapyXKeHUE IyOJUKATOB U
npoTuBOpeunii. Herpocetn — mMexaHu3M, KOTOPBIA HCIOJIb3YIOT JJIs
IMPOTHO3UPOBAHUS M pelieHus 3amad  kiaccupukanuu. OHuU
IMPAMEHSIOTCS B OCHOBHOM TaM, TJE€ CYLIECTBYET HEIWHEHHBIC
3aBUCUMOCTH pe3yJibTaTa OT BXOJAHBIX (haKTOPOB.

3.11IporHo3upoBaHve YMHOKEHUSI € TNOMOIILIO HEHPOHHBIX
cereu

PaccmoTpyuM mpOrHO3MpPOBaHUE C MOMOIIBIO HEUPOHHBIX CETEH Ha
IIPUMEPE TPOTHOZUPOBAHUS PE3YJIbTaTa YMHOXKEHUSA [BYX 4YHCEN —
daiin

«IIpousBenenue.txt». B  Hem coxepxurcs  Tabiauia  co
CIEIYIOLIUMHU noaamu: «API'YMEHT1», «API'YMEHT2» -
MHOKUTEIIH,

«ITPOU3BEAEHUE» — ux npouseaenue. [Ipuuem npousBeacHue
HEKOTOPBIX YHUCENl MPOMYIIEHO B oOydyaromiedl BBIOOpPKE, HaIlpuMep,
7x7=49. WmmnoptupoBaB naHHble U3 (aiijia, MOXHO TMOCMOTPETH
pEe3yabTAaT YMHOKEHUS, UCTIONbB3Y Sl TAOJIHILY.

[Iycth HEOOXOAUMO TOCTPOUTH MOJIENb MPOrHO3a YMHOXEHWS,
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MoJlaBasi Ha BXOJl KOTOPOW JBa MHOXXHUTEJA IOJy4aTh Ha BBIXOJIE HX
npousBeneHue. s 3Toro HeoOXOaUMO, HAaXOICh HA y3Ji€ HUMIIOPTA,
OTKPBITh MacTep 00pabOTKH, MOKa3aHHBIM Ha puc. 3.1. B Hem BrIOpatTh
B KauecTBE OO0paOOTKM HEHMPOHHYIO CE€Th M MEPEHTH K CICAYIOUIEMY
mary mactepa. Ha BTopom 1mmare macrepa HEOOXOIWMO YCTaHOBUTH
HazHauenne mone «KAPI'YMEHT1» n «KAPI'YMEHT?2» kak BXOJIHEBIE, a
T10JIe
«ITPOU3BEJIEHNE)» — kak BEIXOJHOE M 3aJ1aTh THUI JaHHBIX KaK
«Idemnwrity (puc. 3.2).
&

Macrep o6paGoTkH

HasgaHue | OnucaHue |
= Data Mining s

onn AETOKOppENALMS Pacuer BrIGopoyHON SETOKOPPENALMK CTONALOE

@" AcCoUMATHEHEE Np... [OMCE 3CCOUMATHEHE SAEMCHMOCTER

%2 K apra KoxoHena CardonpraHW3YolL aAcA KapTa FoxsoHeHa

8., K nacTepuzauma K.NacTepMSaLMA ANropuUTOR K-MEeans HiM g-...

_,.':L:'. EM knacTepuzauma  Knactepusauua anropurior Expectation-bax...

k.nacteprzaumda Tp... KnacTepusauma TpaHsakuMiE anropurraon CL...

i NuHeinan perpeccyA NocTpoEHWE NMHERHDN FMOLEnMY

- NorucTiyeckan per... NocTposHWE SHMHAPHODN NOMMCTYECE 0 FMOTE 1M

YW Nepesn pewerud MocTposHWE AEPEEE PEWEHWA AAropUTroN L.
* HefpoceTe b Horocnoiinan HelfpoHHaA ceTe

8 Oexoranozuuud 6p...  JEKOMA0ZHMLMA BREMEHHOMD DALA HA CESOHH. ..

= MNpovyee

E EKFIHI'IT nFIHMEHEHHE FO4ENH K HOEBIM 43HHEIM

{ﬂ [pynnoean odpador... [pUMEHEHME MOGEMM K FPYMNE LaHHEI

Puc. 3.1 - Macrep o0padoTku

Ha crnenyromem 1miare mpeajiaraercsi HACTPOUTh pa30UEHHE
HUCXOJHOTO MHOXKECTBA JAaHHBIX Ha OOydaroliee W TECTOBOE. 37eCh
HEOOXOJMMO yKa3aTh CIOCO0 pa30MeHHs HCXOJHOTO MHOXKECTBA
JTAHHBIX

«Criy4yaiiHO» M IOCTaBUTh 00yUarolee MHOXKECTBO pazmepom 100
%, Tak Kak BbIOOpKa CIUIIKOM Majia (puc. 3.3).

Jlanee HeoOXOAMMO yKa3aTb (PYHKIUIO aKTHUBALMU, KOJIUYECTBO
CKPBITBIX CJIOEB, U KOJUYECTBO HEUPOHOB B ciioe. /laHHbIe HEOOX0AUMO
noI0MpaTh IKCIIEPUMEHTAIILHO, TaK KaK OOJIBIIIOE KOJIMYECTBO HEMPOHOB
U CIJI0EB, MOXKET CHJIBHO 3aMEIJIUTh Ipolecc oO0ydeHHs. DMIUPUUYECKU
ObLIIM BBICTABJICHBI HACTPOWKH, TIOKA3aHHBIE Ha PHC. 3.4.



Hacrpofirka HasHaYeHHA cToninos
JanaATe HESHAYEHMA MCROOHEIR CTONGUOE AaHHEL:

Py Apryrerr Ma cTontwa | CoL3
MAprgMEHrE

Tun aaHHBR | Ulene

H azHaueHMHe |") BrimonHoe

Bug naHHem: | HenpepeIgHEIR

— CTaT1cTuEa

B HMRY

M ar.curAyra |

Cpearee 17.9607843137255

CTaHoapTHoE oTkn. 139,140916501 7581

HacTpolika HopManUSawmHHI. .

| < Hazan H DNanee > | | OTreHa

Puc. 3.2 - Macrep HelipoceTn

PasfMeHHe HCROAHOrD Habopa AaHHBIE HA NOAMHOXKECTEA

HacTpoiire pastueHie MCXOGHOMD MHOKECTES AAHHEX Ha OSYYSHIWEE W
TECTOBOE MHOKECTES

Crocof pasaeneHia MCXOLHOMD MHOXECTES AaHHEX CnyyaliHo

CTDII&BU. L40A PAasgENEHKA MCHOLHOMD MHOGHECTES

Paztep

MHokecTEO MNopAgok copTHPOEKK
B npoueHTas B cTpokas
Ofyyaowes 102 | Mo BospacTaHu

TecTos0e 0.00 0 | Mo BospacTaHuo
MToro: 100,00 102

Konueecteo crpok [Bcera) 102

| < Hazag ” Nanee > | | OTreHa |

Puc. 3.3 - Hacrpoiiku napaMeTpoB 00y4eHHnst
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CrpykTypa HeApOHHOR CeTH

 HefpoHeI B CnoAs — | [ AKTHBALMOHHAA QYHKLHA

BROQHOM: THn yHELMK | Currdomaa

CKPBTEI CAOSE: Kpyrhsna 1.000 j

EbIXOgHOM

Choi HekipaHe | Curmonga
1 5

< Hazan || Nanee » | | OTrieHa

Puc. 3.4 - CtpykTypa HelipOHHOH ceTH

Crnenyroomuil mar npeajiaraeT BbIOpaTh alrOpUTM OOYUECHHS U
ero mapameTpsl (puc. 3.5).

Hactpofka npouecca o6YyyeHHA HEAPOHHOA CETH
Brifiop aAropuTra M 5a0,5HHE NapateTpos afyyeHL1a

 ANrOpMTH  MapardeTprl

() Back - Propagation War crycka

DifiyueHme B pesiMe “0HASHH". Kopperuma B £y4ae HSMEHEHHA SHAKA rPAQMEHTHOE
EEEELE e HEEEIER) NEEHS RUPER == COCTABMAWEN OWMGKW 007 0&aHHOMD BECa
Ka#10r0 MPUMEDA OAYH3ILULEND MHOKECTER. SEMEET BT S e REEE
Beca.

(®) Fiezilient Propagation (RPROF)

OeyueHre B pestime opgnaiin'

K.OpPERLHA BECOE NPOMIEOLHTCA Nocle B cnydae coxpaHeHHA SHAKA pagHeHTHORM
MPELEAENEHHA BCER NMPHMMEP0E OOY4aKLLErD COCTAEAARWERN OWMEKK 4R 0AHHOMD BECa
MHOKECTES. UHTBIEIETCA TONBRD SHAK, SALAET BENHYHHY CNSAYOILIEA KOPPER LW
FPEIHEHT S MO KAKLO0MY BECY. EECA.

| < Hazan || Danee » | | Orraena

Puc. 3.5 - Anroput™m 00yuenust

Jlanee HacTpoMM yCIOBUSI OCTaHOBKH o0ydeHus (puc.3.6). IlycTts
OpUMEpP CUYMTAEM paclo3HaHHbIM, eciu ommubka meHbiie 0,005. Takxke
YKa)Ke€M yCIIOBHE OCTAaHOBKH 00yueHuUs rpu noctrxennn snoxu 100000.
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Hacrpofika napamerpos ocTaHoBKH oGyueHHn

Y amure yonoeuAa npekpaweHqa obyyerua. DoyyeHue Gyaet
OCTSHOENEHD MPH BEINGAHEHMM BIHOMD WS YCAoEHE,

CuMraTe NPHER PACA0SHSHHEIN, SCAM OWHEKS MEHELE

Mo QOCTHAEHMID 3N0HH

 D6yNaoWw ee MHOKECTED

[[] Cpeanan owweka MeHewe

["] MakcumansHan owwtka merbwe

["] PacnosHamo npumepos [%)

 TeCTOEDE MHOMECTED

[] Cpeanan owueka merewe
[] MakcumansHan ownbka meHbwe

["] PacnosHano npuepos (%) 0 j

| < Hazag || Hanes : | | OTmeHa |

Puc. 3.6 - HacTpoiika napaMeTpoB OCTAHOBKH 00y4YeHMSA

Cnenyrommii mar wMactepa (puc. 3.7) mnpemyiaraet 3alyCTHTh
npoiiecc oOy4yeHUss W HaOII0JaTh B MpolEcce OOYYEHHsS BEIUYHHY
OmMOKHA, a TakK)Ke MPOLEHT pacHo3HaHHBIX mpuMepoB. Ilapamerp
«YacToTra OOHOBJICHUS» OTBEUYAET 3a TO, YEPE3 KAKOE KOJUYECTBO IMOX
oOy4YeHHMs BBIBOJUTCS JaHHAs HHPOpMaIIHsL.

0GyyeHHe HEAPOHHOR CETH

3anyck NpoWecca oSYYeHHA HERPOHHOM CETH

— OAyyamles MHOKECTED | [ | BCTOBOE MHOKECTED e

B [¢] Make. owwska 3.26E-04 B [+] Makc. owmbka 000
[=] [+ Cpean. owntka 1,34E-05 (=] [#] Cpean. owmtika li BpetiA ofydeHua
PacnozHano [%) 100,00 PacnozHaqo (%) 00:00:40

Tetan oSHOBAEHMA

1,00E-01 4

1,00E-02 £

1,00E-03 4

1,006-04 } -

0 20 000 40 000 &0 000 a0 000

| < Hazan H DNanee > | |

Puc. 3.7 - O0yuenne cetn

ITocae O6Y‘-ICHI/ISI CCTH, B KaA4YCCTBC BHU3YaAJIU3aTOPOB BBI6€p€M
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BApHUAHTHI, TOKa3aHHbIe Ha puc. 3.8: «/marpammay, «luarpamma
paccesiHus», «I'pad HelipoceTn», «UTo-ecimy».

Onpenenenye cnocobos oTobpaxeHHn
BriGepure cnocod oT 00pa#eHHA aHHER

HazgaHue | OncaHue
= [+ Data Mining
ﬂ ['pad HEHpOCETIH OTofipa#asT HEANOHHYN CETh B BULE rpada

[¥ DOuarpama pacce... DTOSPaKaeT AMArDatMY OTKADHEHIMA NROrHOSHEYEMER SHAYEHWA OT pean...
[¥ UYroeciu AHAMMS NOCTPOSHHOE MOAEAH MO MPHHLMTY YTo-8CAM
= [ TatnuuHbie paHbie
[T Dysaowmi Hatop  DEyya0Les 4 TECTOBOE MHOKECTEE
[T Tatinuua OrofSpakasT aHHBIE B BHLE TaAMUE]
[~ Craructika OTofpakasT CTATHCTHYECKME AaHHEIE BRISOPKM
= [+ Tpapuru
[¥ Duarpamra OrofpasasT AaHHBE B BHLE AHATPaMME
[ Tuetorparda Orofpa#asT AaHHEIE B BMLE MHCTOrPatREI
[ Ouarpama pasme... Quarpamia pasmewenis ofbekTos B NPOCTREHCTES

I hunArakiamuan A M Afm 2w 2ET A SUUL IS B 1A S kLA AR SR 1SR Skl

Puc. 3.8 - Busyanm3anusi JaHHBIX

Pe3ynbTaThl HarSIAHO BUJHBI HA JuarpaMMme paccesiHusi (puc.
3.9), KoTopas TOKa3bIBAE€T PACCESHUE MPOTHO3UPYEMBIX JTaHHBIX
OTHOCUTEIBHO 3TalloHHBIX. [lo nuarpamMme MOXHO CyJIWThb, YTO CETh
oOydeHa HEJOCTaTOYHO XOpOIOo, M3-3a Majoro odobema oOydaroien
BbIOOpKH. Takke MOXHO CpaBHUTh OTaJOHHBbIC JIAHHBIE C
MPOTHO3UPYEMBIMM, BBIOpaB Ha OOBIYHOW JuarpaMme JBa TOJS —
«ITPOU3BEJIEHUE» n

«ITPOU3BEJAEHUE OUT». Ecnu macmtabupoBaTh auarpammy
U BKJIIOYHUTH OTOOpaXE€HHWE METOK, TO MOXKHO YBHJETh JOCTaTOYHO
oonpiyro  omumOKy (puc. 3.10), HO Ha IeMM 3TOro 3aJaHus OHA
CKa3bIBaThCS HE OyJeT.

Buszyanuzarop «Yro-ecin» NO3BOIUT NPOBECTU DKCIIEPUMEHT,
BBes JtoOble 3HaueHus MHoxkutener APITYMEHTI u APTYMEHT?2
U paccuuTaB pe3yJbTaT uX mnpousBeAeHus. llonmpoOyem BBecTH
apryMEHTBI KOTOPbI€ OTCYTCTBYIOT B 0OyUaromieil BbIOOpKE, HaIpuMmep,
7x7. Kak BugHo Ha puc. 3.11 cerb oOydeHa JOCTATOYHO TOYHO, Tak
KaK TOJIyYEH BEPHBIN pe3yJibTaT, HECMOTPS HA TO, YTO CETh HUKOT/Ia HE
BHJIEJIA TaKyI0 KOMOWHAIIUIO apTyMEHTOB.
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Puc. 3.10 - CpaBHeHHe ITAJOHHBIX JAHHBIX € IPOTrHO3UPYEMbIMH
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xgaﬁn Mpaeka Bng MWsbpannoe Cepeuc Okno 2

DE-H S R b [Eeeasam k-0

CueHapHH 2 X ‘ ['pas HefpoceT X| Nvarparima paccearka X Hroecu X| Duarparara X‘

FE 505 TeeX 2@« [wn§s > H 0 H A E-

=180 Cuerapum Mone | 3HaueHHe

9 Mpouznegenie B'm BuoaHere

35 Hefipocere [2 254 1] 12 Aprygverr]

: 2 Apryment2
Bq> BhixonHee
12 MpavzseaeHie 49

Puc. 3.11 - Hucrpyment «Hro-Ecam»

Jlamee BBeneM B OKHO «Yto-Ecam» aprymMeHThl, KOTOpBIE Kak
ClIelyeT W3 AMarpaMMbl U IUarpaMMbl pacCeUBaHUs OOJBIIYIO OLINOKY.
Kak BuguM 10 MNpPOM3BENECHUIO, [JAHHBIE JMAarpaMMbl BEpHU
OTHOCHUTEJIBHO OLINOKH.

E@aﬁn Mpaeka Bwg sBpannoe Cepemc Owno 7 - (8| x
p P o

NE-H| 8 @ h B 48EM @k 0

CueHapiu ?v X | ['pac HEApaCETH X| Luarparia paccears X HToecid X| Tuarparma X|

FH 508 %¥ex  @F -« < wolhs > m[0E uAE-

= £ Cuenapun Mane ‘ Ihavenue

9 Mpovagegerie = Py Brcarivie
2% Hedpocers (2451 1] ;
12 Apryvier? E]
a-.b Bemoarele
12 Npowzeegerie 80

Puc. 3.12 - Omu0kyu NporHo3upoBaHus

Bua mocTpoeHHON CeTH MOKHO MOCMOTPETh, BHIOpAB
BU3YyaJIU3aTOP

«I"pad meitponnou cetn» (puc. 3.13).

JlaHHBIi mOpuMep TOKa3ajd, Kak MOXHO TIOCTPOUTh MOJEIb
MPOTHO3a, HWCIOJb3Yysd HEUpPOHHYIO ceTh. [Ipumep mokazan, 4to A
MOCTPOCHMUsI HET HEOOXOAMMOCTH B CTPOTOM MaTeMaTHYECKOU
cnenu@uKanuy MOJEIH, YTO OCOOCHHO IIEHHO MpH aHajlu3€ II0XO
dbopManu3yeMbIX MpOoIEeccOoB. A OOJBIIMHCTBO OW3HEC 3ajay IJI0XO0
dbopmanuzyeTcs. ITO O3HAYAET, YTO HAJIWYUE JOCTATOYHO PA3BUTHIX U
yAOOHBIX HMHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEICTB  IO3BOJISIET
aHAJIUTUKY TPU TOCTPOCHUH MOJICJIM MPOTHO3UPYEMOIro Mpoliiecca
PYKOBOJICTBOBAThCSI TAKMMH TIOHATUSMH, KaK OTIBIT U UHTYUIIHSL.

HacTtpoiiku Macrtepa mo3BOJISIIOT YBUJIETh IIUPOKUE BO3MOKHOCTH
Deductor Studio kacarenmsHO CTPYKTYpBI CETH, CrIocO0OB OOydYeHHUS |




T.I. AHaJ'II/ITI/IKy peaoCTaBACTCA IMMUPOKHUC BO3MOKHOCTH 11O
HACTPOMKE

HOpMaJIM3allUd CTOJIOLIOB, pa30MEHMs] JAHHBIX Ha OOywarollee U
TECTOBOE MHOXECTBO, OIpPEJEICHUS] CTPYKTYpPhl CETHU, KOJMYECTBA
CJIOEB U HEUPOHOB B KAXKIOM CJio€, BbIOOpe (DYHKIIMU aKTUBAIUU U €€
napaMeTpoOB, BHIOOPE Pa3IMUHbBIX aJITOPUTMOB 00YUEHUS U HACTPOMKHU UX
IIapaMeTPOB.

Deductor Studio Academic (Hoswii) - [Hefpocets [2 % 5 x 111 = =
$§> Daiin  [paska Bwa Wsbpannoe Cepeuc Owno
D&~ ERe 4 BEM0 @x- 0
E8H cuenapu ? v X| Ipaq HeidpoceT X | Ouarpamea pacceaHua X | Yro-ecaw X | Ouarpamma X hd
E®P TTE X
= [8H Cuerapi

=) 'é| Mpouzneanetie

3§> Heiipocete (2455 1]

ApryraeHt]

Mpouseenetqe

AprymeHT2

Puc. 3.13 - I'pa¢ HeiipoHHOI1 ceTn

Bce »93T0 mMO3BOJSAET TOCTPOUTH  MOJENb, ONWCHIBAIOIIYIO
MPAKTUYECKU JIOObIE 3aKOHOMEPHOCTH. Takke ObUIO IMOKa3aHo, Kak
MOKHO CIIPOTHO3MPOBATH PE3yJIbTaT, BBES JIFOObIE 3HAUCHHS BXOHBIX
(bakToOpoB, UCMOJIBb3Ys Buzyan3arop «Uro-ecin». KauecTBo moAroToBKU
JAHHBIX JUIS1 MOJICIIH, & TAKXKE KAYECTBO CAMOW MOJIEIN AaHAJITUTUK MOXKET
OLICHUTh Pa3HBIMU CHOCOOAMU: TOCMOTPETh JUATPAMMY PpPacCEsHUA,
MPOBECTU PAJT SKCIEPUMEHTOB MPHU MOMOIM «YTO-eciam», MOCTPOUTH
TUCTOTPAMMY paclpeeeHus ONTUOKY U T.11.

3.2 IIporHo3upoBaHNe JaHHBIX HA OCHOBE BPEMEHHOI0 Ps/ia
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[IporHo3upoBaHue pe3yibTaTa Ha OMNPENEICHHOE BpEMsl BIEpPE,
OCHOBBIBASICh Ha JIAaHHBIX 3a IIPOIIEAIIee BpeMs — 3ajaua,
BCTpEYAIOIasiCs JOBOJBHO 4YacTo (K MpUMeEpy, mepen OOIbITUHCTBOM
TOPrOBbIX (PUPM CTOMUT 3ajaya ONTUMHU3AIMU CKJIAJCKUX 3amacoB, IJIs
pelIeHns KOTOpoW TpeOyeTcsi 3HAaTh, YEro U CKOJIBKO JIOJIKHO OBIThH
MPOJAHO Yepe3 HEAEINIO, U T.I1.; 3aJa4a MPeICKa3aHusi CTOMMOCTH aKIUi
KaKOro-HUOY/Ab TPEANPUITHS Yepe3 ACHb U T.J. U JIpyrue moaoOHbIC
Bompockl). Deductor Studio mpemmaraer s 3TOr0 HHCTPYMEHT
«ITporno3zupoBanue».

[IporHo3upoBaHue TMOSBISAETCS B CIIMCKE MacTepa 00pabOTKH
TOJILKO TOCJIEe MOCTPOCHUSI KaKON-IMO0 MOJEIN MPOrHO3a: HEUPOCETH,
JMHEWHOM perpeccud U T.4. [IporHo3upoBaTh Ha HECKOJIBKO IIAroB
BIIEpE]T UMEET CMBIC]I TOJIbKO BPEMEHHOHM psifi (K MpUMEpy, €ClIU €CTh
JAHHBIC TI0 HEJACJIBHBIM CyMMaM IMpOJaXX 3a OIpPEJCICHHBIM NEepuos,
MOXHO CIPOTHO3MPOBAaTh CyMMYy MpOJaX Ha JBE HEIEIU BIEpPEN).
[TockonbKy Npu MOCTPOECHUU MOJAEIIH MPOrHO3a HEOOXOAUMO YUUTHIBATD
MHOT0 (PaKTOpOB (3aBUCUMOCTH pe3yJibTaTa OT JaHHBIX JI€Hb, JBa, TPH,
YeThIpe Ha3aj), TO METOJMKA UMEET CBOM 0coOeHHOCTH. [lokaxkeM ee Ha
npuMepe.

Y aHanuTUKa UWMEIOTCS JIaHHBIE O MECSYHOM  KOJIUYECTBE
MPOJAHHOIO TOBApa 3a HECKOJBKO JieT. EMy He00X011MMO, OCHOBBIBASICh
Ha ATUX JAHHBIX, CKa3aTh, KAKO€ KOJIMYECTBO TOBapa OyAEeT MPOJAHO
yepes Heento u yepes aBe. FIcXoiHbIe JaHHbIE 110 TTPOo1akaM HaXOIsITCS
B (aitne «IIponaxu.txty BeimosHuM uMnopt aaHHbIX U3 (aitna (puc.
3.14).

[Tocne wMmopra JaHHBIX BOCIMOJB3YEMCS AUArpaMMon JUIsi UX
npocMoTpa. Ha Hell BUJIHO, UTO JJaHHBIE COAEPKAT aHOMAJIUU (BBIOPOCHI)
U IIYMbl, 32 KOTOPBIMH TPYAHO pa3misiAeTh TeHJeHimoo. I[loatomy
nepesi MPOrHo3UPOBaHUEM HEOOXOAUMO YJAIUTh aHOMAJIMU U CTJIaUTh
nanHele. CaenaTth 3TO MOXKHO IMPU MTOMOIIM CIEKTPpaTbHOW 00pabOTKH.
3anyctum Mactep oOpabotku (puc. 3.15), BbeIOepeM B KayecTBe
00pabOTKM JaHHBIX CHEKTPaJIbHYI0 00pabOTKy M TnepeijeM Ha
caenyromun mar mactepa. Cleayromui mar OTBEYAeT 3a yAaJCHUE
aHOMaJIMi M3 UCXOAHOTO HaOopa. Bwibepem mone s o0paboOTKu
«KOJIMYECTBO» u ykaxkeM mJii HEro BbIYMTAHHUE ITyma (CTENEeHb
BBIUUTAHUS — Majias).
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Puc. 3.14 - .InarpamMmma npogamx

Ha cinenyromieM miare 3amyctuMm oOpaOOTKy, Ha)kaB Ha «ITyCK» M
MIOCMOTPUM TIOYYEeHHBIN pe3ynbraT (puc. 3.16). BugHo, 4To JaHHBIC
CIUIAIJINCh, aHOMAJIMA W IIyMbl HCYe3Nu. Takke BUJHA TEHJICHIIUS.
Tenepp miepes; aHAIMTUKOM BCTaeT BOMPOC, a Kak, COOCTBEHHO,
POTHO3UPOBATH BPEMEHHOUN psAn. Bo Bcex mpenplaymux mTpumepax
MBI CTaJKUBAJINCh C CUTyallue, KOrJa €CTh BXOJIHbIE CTOJIOIBI -
(bakTOphl U €CTh BBIXOJHBIE CTOJIOIBI — pe3yiabTar. B maHHOM ciiydyae
CTOJIOEI] OIMH.

CtpouTh MNpOrHo3 Ha OyayIiiee HEoOXOJMMO, OCHOBBIBAsSCh Ha
JAHHBIX TpouUIbIX nepuoaoB. Ilpeanosaraercs, YTO KOJIUYECTBO
OpOJIa’k Ha CIEAYIOIMM Mecsll 3aBUCUT OT KOJUYECTBA MPOJaX 3a
NpeAbIAYIINEe MecsIibl. BXoaubiMu ¢akTtopamMu JJisi MOJEIU MOTYT
OBITh MPOJAXKH 3a TEKYIIUNA MECAIl, MPOJIaKU 3a MECSI] paHee u T.1., a
pPEe3yAbTaTOM AOJKHBI OBITh MPOJAXKH 3a CIEAYIOIUA Mecdll. 371ech
SIBHO HEOOXOJAUMO TPaHCPOPMUPOBATH JAHHBIC K CKOIB3SIIEMY OKHY.
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HacTpofika oTdeneHe nonen
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Puc. 3.15 - Bei0op cniekrpajibHoi 00padoTkn
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Puc. 3.16 - Pe3yabTaTt cniekTpajbHOi 00padoTKH

3amycTuM Mactep 00paboTKH, BeIOEpEeM B KadecTBe 00paboTyMKa
CKOJIB3SIIIEE OKHO WM TEpPEHJIeM Ha CIEAYIOIUWA Iar. beuio pemeHo
CTPOUTH MPOTHO3 HA HEACIIO BIIEPEJ], OCHOBBIBASICH HA JAHHBIX 3a 12,
I1 MecsueB Hazaa, ABa Mecsdlla Hazaa M Mecdal Hazan. [losTomy
HeoOxoaumo, HazHauuB monie «KOJIMUECTBO» wucnosb3yemsbiMm,
BBIOpATh TIIyOMHY Torpyskenus 12. Torma nanabie TpaHCPOPMUPYIOTCS K

CKOJIB3SIIIEMY OKHY s



TaK, YTO aHAJUTUKy OyIyT NOCTYIHBI BCe TpeOyembie (aKkTopbl
JJ1s1 IOCTPOEHUS MporHo3a (puc. 3.17).

CronbzAwee okHO
T paHCNOHUPOEAHHE CTOAGLE © MCNOAESOBAHWEN CKONBSAWLEND OKHE

€ NaraMon + Mecay) Mria cTontua | caLz
o Kommiecteo

THN AaHHER | BewecTEEHHEN

HazHaveHe o Wenonezyeros

[ nyBkHa norpys#eHyUs
[oOpMSOHT NPOrHOSHPOBAHMA

D OCTaEnaTe HENOAHBIE SaMHCW

Puc. 3.17 - Cxoan3siee 0KHO

[IpocMoTpeTh MOJy4YeHHBIE AaHHBIE MOXKHO B BHE TaOmuiel. Kak
BUJIHO, TETIEPh B KAYECTBE BXOAHBIX (PAKTOPOB MOKHO MCIIOJIb30BaTh

«KOJIMYECTBO - 12», «KOJIMUHECTBO - 11» - nmaHHble 1O
KOJINYECTBY

12 u 11 mecsteB Hazaa (OTHOCUTEBHO MPOTHO3UPYEMOTO MECSIa)
U OcCTalibHble HeoOxoaumble (akToppl. B kadecTBe pesyibrara
nporuo3a OyzaeH ykazas cronber «KOJIMUYECTBOy.

IlepeiiieM HENOCPEACTBEHHO K CaMOMY IIOCTPOCHHUIO MOJEIIH
nporros3a. OTkpoeM mactep oOpabOTKH U BbIOEpEM B HEM HEHPOHHYIO
ceTb (puc. 3.19). Ha BTopomM 11are mactepa, COrjiacHO ¢ IPUHSTHIM paHEe
pELICHNUsIM, YCTaHOBMM B KadecTBe BXOAHbIX noss «KOJIMYECTBO-
12y,

«KOJIMYECTBO-11», «KKOJIMYECTBO-2» n «KOJIMYECTBO-
I», aB

kayectBe BbIXOAHOTO - «KOJIMYECTBO». OcranbHble 10
caenaeM MH(OpMaIMOHHBIMH.
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#f Daiin [lpaexa Bua MsGpanroe Cepenc

Quio 2 [BEE

DE-EH& e ot |BEe a8 M| esr-|
CueHapu ? - x\ ‘ Tatinus ? 0 x|
|én|§|‘F§F§EEX Eﬁvlv&?‘“4 1438 pH|@v
=821 Cuerapun Jara [Mog + Mecau) | KoaumecTeo-12 ‘ Konuectso-11 | Konmyecteo-10 KonuuecTeo-9 Kommecteo-8 Konectso-? »
MporHospoBaHHE AsHHEI: ENE] 1194171,83234344  104641557493634  932948,696706433 576611,482045926 B06363.954187957 953101.93596906
B [zl Crexrpansnan ofpadiorea (Punetp| | 2001-M02 1046415,57493634  932948/596708433 | B76911,482945926 996363,954157957 953101 ,935969064 1054236,3732398
CronbaAwes okno (Koneectso | | [2001-M03 932348696708493  976811,492045926 | B86363,954187957 953101,935969064 1054236, 37323962 1159294,7850906
|| 2001-M04 876511,462945026  9B6363,954187957 | 953101,935969064 1054236,37323982 1159299, 76009065 12308890,9835042
| |2001-M05 896363,954167957  953101,935069064 | 1054236,37323982 1159298,70809065 1239800,96359425 1273087,5281609
|| 2001-M08 953101,935969064  1054236,37323962 | 1159298,76009065 1230890,99359425 1273067 82816098 1257101 55622
| |2001-M07 1054236,37323982  1159296,78609065  1239690,96350425 1273067,82816098 1257101556226 1202596,1518690
| |2001-M08 1153299,78909065  1238990,98359425 | 1273087, 52016098 1257101 558226 1202596,15186909 | 1134278.956860
| |2001-M09 1236090,99359425  1273087.82616098 1257101556226 1202596,15186909 1134278,9568601 1082741,4411695
| |2001-M10 1273087.62916096  1257101,556226 1202596.15186909 | 1134275.9568601 1082741,44116953 1075589,0335627
| 2001-M11 1257101558226 1202596,15196909 | 1134278,9566601 1082741.44116953 1075509,03358277 1129397 5934012
| |2001-M12 1202536,15186909  1134279,9568601 | 1092741.44116953 1075589,03358277 1129367 53940122 1244722,3998295
|| 2002ma1 1134276.9568601  1082741.44116953 1075589,03356277 1129397, 59940122 1244722,39992959 1405750,3172439
| |2002M02 1082741,44116953  1075580,03356277 | 1129307 59940122 1244722,39862956 1405760,31724392 1584579,5621014
REETE] 1075589.03350277  1129387.59040122| 1244722,39992956 1405780,31724992 1584579 56210144 1748648,9719500
| |2002M04 1129367.53940122  1244722,39602958 | 1405780,31724992 1564579,56210144 1748549,97195608 1863977,7519502
| |2002M05 1244722,39962956  1405780,31724992| 1504579.562107144 1740648,57195808 1869977,75195024 1932695,0621505
| |2002M08 1405780,31724992  1584579.56210144 | 1748648,57195808 1869977.75195024 1932695,06215055 | 1937300.270379
| |2002M07 1584579,56210144  1748646,97195808 | 1969977.75195024 1932695,06215055  1937300,2703798 1900246,0096717
| |2002m08 1748648,97195906  1869977.75195024 | 1932695,06215055  1937300.2703798 1900246,00967173 | 1848998.227148
| |2002M09 1963977,75195024  1932695,06215055  1937300,2703798 1900246,00967173 | 1848398,2271489 1913984,0030004
| 2002010 1932695,06215055  1937300,2703798 | 1900246,00967173 | 1648995.2271489 1513964.00300846 1813722,5742605
| 2002011 1937300,2703798 | 1900246.00967173)  1848994,2271499 1913994,00300845 1519722,97428057 1877669,8930959
| 2002012 1900246,00967173  1548399,2271489 | 1913984,00300846 1819722,57428057 1877669,89309596 1962608,2696916
|| 2003Ma1 1848998.2271489 | 1813964.00300845 | 1919722,37428057 1877663,99309595 1352608,26969165 2114366,3487891
| |2003M02 1913984,00300946  1819722,974268057 | 1877669,59309596 19626808,26969165 2114966, 94576914 2244486, 7816240
REETE] 1919722,97428057  1877660,89309596 | 1992808, 2696165 2114966,54870914 2244406 76162409 2340625.923410
| |2003M04 1977669,69309596  1952008,26069165 | 2114966,34576914 2244486,70162409 2340625,9234106 | 2380312.169856
| |2003M05 1982608,26969165  2114966,94670914 | 2244486 76162409 | 2340625.9234106  2380312,1698561 2354751,1417670
| |2003M08 2114966,94870914  2244486,78162409 | 2340525,3234106 | 2380312,1699561 2354751,14176706 2272008,3943001
| |2003M07 2244496,78162409  2340625,9234106  2380312,1696561 2354751,14176706 2272009,39430011 2154528,3225665
| |2003m08 2340625,9234106 . 2390312,1699561 | 2354751,14176706 2272008,33430011 2154628,32256653 2034307,3322097
| |2003M09 2380312,1698561  2354751.14176705  2272008,33430011 2154926,32256653 2034307, 33220975 1941217,7175032
| |2003m10 2354751,14176706  2272008,39430011 | 2154820, 32256653 2034307,33220975 1941217.71750321 1897446,5863308
| |2003M11 2272008,39430011  2154826,32056653 | 2034307, 33220975 1941217.71750321 1897446, 566330685 1909980,3584207
| |2003m12 2154828,32256653  2034307,33220975 | 1941217.71750321 1897446.59633985 1909960,95842672 1969145,3008979 +
< >|[€ >
:

Puc. 3.18 - Ta0auua cKoJIbL3AIIEero 0KHA

Hacrpofika HasHa4yeHWR cTtonbuos
Janaime HASHAYEHMA MCROOHEIR CTOAGLOE daHHE:

ﬂ F.onvyecten-10 Mraa cTonGua | coL?
ﬁ F.onmyecTen-3
ﬂ K.onvyecTeo-g
O Konecten 7 HazHauerme 'b BeimoaHoeE
© Konecreo s Biuig aaHHE: | HenpepbisHIE
B K.onuuecten-b
B Konmecteo-4
© Konwuecten-3 P LHLAY R 1075589,03308277
".| KommuecTeo-2
".| K.onuecTeo-1 b @k carayra 238031 2,1698561
.E;r KonuuecTeo
£

Tun gaHHE: | BewecTeeHHEIA

— CrarucTuka

CpeatHes 18645843 52356291

CTaHaapTHOE otk 354553.479266145

HacTpoika HOpranUSaLmM9. ..

< Hazan OTraeHa

Puc. 3.19 - Hactpoiiku macTepa cnieKTpajabHOI 00padoTkmn

OcTaBuB OCTAJIbHBIE TAPAMETPBI IIOCTPOCHUS MOAEIIH I10
YMOJIYAaHHIO, TOJIBKO KOJTMYECTBO HEUPOHOB CKPBITOrO CJIOS IOCTaBUM
PaBHBIM 5 57



(puc. 3.20), o0yuum HelpoceTh (CM. MPUMEP IPOTHO3ZUPOBAHUE
YMHOXEHHUSI € TMOMOIIbI0 HeHpoHHOM ceTtu») (puc. 3.21). Ilocine
MOCTPOCHUSI MOJIETH ISl TPOCMOTpa KadecTBa OOy4YeHUsl MpeACTaBUM
MOJIyYEHHbIE JaHHbIE B BUJE TUArpaMMbl U JUarpamMMbl PacCEesHUs.
B macTepe HacTpoiku auarpaMMbl BBIOEpPEM TSI OTOOPaKEHUS TIOJISI

«KOJIMYECTBO» u «kKOJIMUECTBO OUT» - peanbHoE U

CIIPOTHO3MPOBAaHHOE 3HadYeHUE. PesynmbratroM OyaeT aBa rpaduka,
MOKa3aHHbIC Ha puc.3.22.

CTpykTypa HEAPOHHOR CETH

 HedipoHe! & ciosx [ AKTHESUMOHHARA BYHELMS

THA BYHELHM | CurmoMaa

EXOAHOM:

.
CEPEMTEY CAOSED KDHTHSHB

Bbl<ogHOM

Crnoi HegipoHe! | Curmounga

1 5

Hacrpoiika cToabuos aAHarpamms
HacTpoiika pasnuuHex N3ParETPOE CTONGLOE GHarpardtab]

=
m
4

MeTka crontua | TN gaHHE:

[1 Konuuecteo-f
[ Kenuuecteo5
[ Konuyecteo-4
[1 Konuuecteo-3
[ Kenuuecteo-2
[ KonmyecTsa-1
KonuuecTeo

9.0 B el ecTBEHHEIR
9.0 BewecTeeHHBR
9.0 BewecTEeHHEIA
9.0 BewecTBEHHBIR
9.0 B el ecTBEHHEIR
9.0 BewecTEEHHEIA
9.0 BewecTBEHHBIR

Konuuecteo 0T 9.0 BewecTseHHBR

[ Komsecten_ERR

OREO0EEEDEEO

9.0 B el ecTEEHHBIA =

Tun |i’@ THA4 ] | MognwcK no | Dara Mog + Mecau] ] |

[ Zravenua no ¥

| < Hazan, || Nanee > | | OTiena |

Puc. 3.21 - O6yueHnne HelipOHHOM ceTH
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Puc. 3.22 - CpaBn

€HHE ITAJTOHHBIX JAHHBIX C IIPOTHO30M

Jlnarpamma paccestHust 00Jiee HaTJISIIHO TTOKA3hIBAaeT Ka4eCTBO
oOy4enwus (puc. 3.23).

%> Gaiin [paske Bug MsGpanroe C

epenc  Owio 2

[-[=]x]

DE-3( 8 %2R Ma~

@ a mEMma@dy-|6

Cuetapn 2 X

FEH e TEE X

| roap weipocers X Duarparmia paccesrim X[ Uroesm X | fusrpara X |

$ 9 LE-- B @-%| s oweaE 3 5| @m-

= &I Cuerapun
5 (] Npervoswposanie aarisis
NeKTpanbHaA oipatoTka [PunsTp
570 Cronpsawes oxno (Konuectea
32 Heiipocers [4# 54 1]

2700000

21800 000

2500 000

2 400 000

2300 000

2200 000

2100 000

2000 000 r'
1900 000 "g"
1800 000

1700 000 /./

1800 000 /
1500 000

1400 000

1300 000

1200 000 /./

1100000 4 - /./

1000 000

900 000

800 000
1075589,03358277 1405780,31724992 1887779,19080717 1932695,06215055 2167719,87964394

Puc. 3.23 - lnarpamma paccesiHust
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NOCTPOUTHh TpeOyeMblid mporHo3. Jljis 3TOro OTKphIBaeM MacTep
0o0padoTku (puc. 3.24) u BEIOMpaeM MOSBUBIIHICS TETIEPh 00pabOTUHNK

«IIporHo3upoBanue». Ha BTOpoM miare macrtepa mpeajaraerTcs
HACTPOUTH CBSI3U CTOJIOIOB JIJisi TPOTHO3UPOBAHUS BPEMEHHOIO psijia —
OTKyJia OpaTh JaHHBIE JJIs1 CTOJIONA TPU OYEPETHOM IIIare Mporuo3a (puc.
3.25). Macrtep caM BEpHO HACTPOMJ BCE IEPEXO/Ibl, TOATOMY OCTAETCS
TOJIBKO yKa3aTb TOPU3OHT MpPOrHOo3a (Ha CKOJIBKO BIepen OyaeMm
IIPOTHO3MPOBATh) paBHBIM TpeM, a TaKXke, I HarjIsSgHOCTH,
HE0OXOIUMO J100aBUTHh K MPOTHO3Y MCXOJHBIC JAHHbBIC, YCTAHOBHUB B
MacTepe COOTBETCTBYIONTUHN (hIIaKOK.

[Tocne sToro HeOOXOIMMO B KadeCTBE BH3yalW3aTopa BHIOpaTh
quarpaMMmy — TPOTHO3a, KOTOopas  TOSBISETCS  TOJIBKO  TIOCIE
IIPOTHO3UPOBAHMSI BPEMEHHOr0 psna. B macTepe HacTpoHku CTOJIOLOB
qUarpaMMbl  TIPOTHO3a  HEOOXOAWMO  yKa3aTb B KaudeCTBe
orobpakaemoro croioen «KOJIMYECTBO». Tenepb aHaTUTUK MOXKET
JaTh OTBET Ha BOMPOC, KAKOE KOJIMYECTBO TOBApOB OyJET MPOJAHO B
CIeAyIOIIeM Mecslle M Jaxe JBa wMecdamna croycrs (puc 3.26).
MacmrabupoBaB pe3yJbTaT W BKIIOYMB METKH, MOXHO YBHUIETH
pacueTHbIe 3HaUeHue Ha 3 Mmecsua Brnepen (puc.3.27).

Mactep o6patoTku

HazsaHue | O ric aHmWe: I
Ho8 AETOKOPPEnALHA Pacyer BeIGOPOYHONA SETOKOPPENALMK CTONGUOE A

@ ﬂCCDLLHaTHBHbIE np... Mamck ACCOUMATHEHEIY FAEUCHMOCTEH

B Kapra KoxoHeHa CamoopraHuzyow aaca kapra KoxoHeHa
8, Knactepuzauua K NacTEpHSAUMA 3NropuTrOr k-means WM g-..
Op EM knacTepuzauma  KnacTepuzaums anropurom Expectation-bla...
KnacTepusauMa Tp...  KAacTepusauMa TPAHSaKUME anropiTraot CL...
I Nurelinas perpeccua MocTpoEHME AMHERHDN MOLETM
{B- Norvcriseckan per... [ocTpoSHME SMHAPHON NOMHMCTUYECKON MOLEH
U Nepeso peweHui MNocTpoeHWE QEpEBa PEWEHME anropuTom C...
3 HefpoceTe MHorocnofiHan HelpoHHaA GeTe
28 Nekomnosnuma 6p...  JEKOMNOSHUMA BREMEHHOMD PAGAE HE CES0HH...
@ |_||:u:|rHIZI:EiI.-||:u:|EiE1Hl-iE= |_||:u:|I'HIZI:EiI.-||:u:|EiE1Hl-IE= EPEMEHHOrD pAda

= MNpovee
2 Crpunr TTEHMEHEHWE MOAEH K HOBEIM A3HHEIM

{ﬂ [pynnoean oGpatot... MpUMEHEHHE MOLENM K TPYNME L3HHER

Puc. 3.24 - MacTtep nporHo3upoBaHus
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2| 12

Cronfes Tpst creepaaron ware SpaTs SHaverse U3 ~
€ DeraMoa » Mecau)
gy KammecToo 12 Dy Kanmrsecteo-11
Dy Kommectso11 6 Fonecteo10
O Konwectoo 10 O Konmecteod
O onmecreod O Konrecreod
O Konmecrecd L
O Eonmecreo T O Konrecteot
O Konmecreot O Konmecteos
O Lonmecreos O Konrecteod
O Konmecreod O Kommectesd v

[+ Lotasnare nane "War npornoaa’
(] Mcxoares naremse

< Hazan Danes > OTressn

=
lDlIllIGl'g

NoamcunoX | Mava [Fon + Mecau) v

] Braremarm no

<Hesm || fOanes>

Puc. 3.25 - MacTtep nporao3upoBaHust

@) ®siin Mpaska Bug VsBparroe

Cepane

[

DE-H| @& & =R dan

Belamgml@a-m

&I Cuenapun ? - x‘

| Muarpavia nporvosa

HEEH®D|EEER X

= B8E Cuenapiu
;D HDOFHO3MDOBEHME AaHHE
=-[E] Crextpansran ofipasoka [Punstp

=4 Cronbsswee orno [KomwecTsa

MNportos (ropysoHT: 3)

By [LE- - ®-E%E-| o @

2350 000
2300 000
2250 000
2200 000
2150 000
2100 000
2050 000
2 000 000
1950 000
1500 000
1 850 000
1 800 000
1750 000
1700 000
1 650 000
1600 000
1550 000
1500 000
1 450 000
1 400 000
1350 000
1300 000
1250 000
1200 000
1150 000
1100 000

KonuuecTeo

2001-M01

2001-M0S

2001-M09

2002-M01

2002-M05  2002-M09  2003-M01
[lara (Fog + Mecau)

2003-M0S  2003-M0S  2004-M0O1  2004-M02

Puc. 3.26 - PacueTHble 3HaueHue Ha 3 Mecsila Briepet
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CueHapHH

7~ X‘ Huarparma nporHoza X | Tatniua X

FE 0P| TTEX

# U LE-E- R -ER-| s @

[#7 Deductor Studio Academic (C:\Users\Admin\Desktop\KysHeuosailLab_3\Lab_3.ded) - [[porHos (ropmsoHT: 3)] - b
Qaiin [paska Bug MsBpannoe Cepenc Okvo 7 =& %
D -WH 8 B A EHES & BEM| @k 0

CugHapiu
MparHOBMPOBEHHE AaHHEIK
= CrekTpaneHan ofpatatka (FUAETpauWa)
=+ Cronesawee okHo (Kenmuectsa [-12:0]
= $§> Heipocers (455 1]
Mportos [ropusanT: 3)

1880 000
1870 000 i
ETE BIEEEED

1850000 |--
1840000 | --

NIESEGE

1830000 --
1820000 |--
1810000 --
1800000 §--
1790 000
1780000 --
1770000 - -
1760 000 +--
1750 000 - -
1740000 - -
1730000 4--
1720 000
1710 000
1700000 +--
1690000 §--
1680 000 & --
1670 000 4--
1660 000 §--

1745 092,335

Kon4ecTeD

1 683 715,157

1 650 000
1 640 000

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

AaTa (Tog + Mecau)

2004-M02 2004-M02

Puc. 3.27. Pe3yabTaThl MacTepa NPOrHO3UPOBAHUS

[locne 3aBepiieHus aHanM3a JaHHBIE MOXKHO JKCIIOPTUPOBATH.
Tak kak jgaHHas BepcHs ABISETCS OECIIATHOW NJii 00Opa3oBaTENIbHBIX
1eJieid, TO JaHHBIE MOXXHO BBITPY3HTh JIMOO B TEKCTOBBIN (haiis, OO
B COOCTBEHHBIN MPOEKT MpOTrpamMMbI ¢ pacmmperueM «*.ded». Mactep
IKCIIOPTA UMEET TOYHO TaKWe K€ HACTPOMKH, KaK U MacTep MUMIIOpTa.
bosnee Toro, ecinu 3KCHIOPT AAHHBIX COBEPIIUTH B TEKCTOBBIN (al, TO
Janaee JaHHbIE MOXKHO CKOMHUPOBaTh B (hailyl TaOJIMYHOTO Mpolieccopa
Excel, n noctatouHO KOMPOPTHO C HUMH pabOTATh.

JlaHHBIA TIpUMEp MOKa3aa, kKak ¢ nomomrsio Deductor Studio
IPOTHO3UPOBATh BpeMeHHOW psa. Ilpu pemeHun 3agaun  ObUIH
MPUMEHEHbBl MEXaHU3Mbl OYWCTKH J@aHHBIX OT IIYMOB, AaHOMAJIUM,
KOTOpbIe 00eCeumnsId KaueCTBO MOCTPOCHUS MOJIENIM IPOTHO3a Jajiee U
COOTBETCTBEHHO JOCTOBEPHBIM pe3ysbTaT CcamMoro MPOTrHO3UPOBAHMS
KOJMYECTBA TPOJaX Ha TpU Mecsama Breped. Takxke ObuUl
MPOJIEMOHCTPUPOBAH MPUHILIUI MPOTHO3UPOBAHUS BPEMEHHOTO psijia —
UMIIOPT, BBISABJICHHE CE30HHOCTH, OYMUCTKA, CTIIAXKMBAHHUE, TTOCTPOCHUE
MOJIENT TPOrHO3a M COOCTBEHHO MOCTPOEHUE MPOrHO3a BPEMEHHOIO
pszia, a TakKe DKCIIOPT pe3yIbTaTOB BO BHEIITHUH (haidll.

3.3 3aganue HA CAMOCTOATEJILHYIO Pa00Ty
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[Tomyyuts  OT  mpenojgasBaressi  BapuaHT  3aJaHusd A
MPOTHO3UPOBAaHUSL (M3MEHEHHE Kypca BT, TpapuK CHHYCOUJbI,
MPOTHO3UPOBAHUE CYMMBI WJIM PA3HOCTH YKCEN U JIP.).

KoHTpoabHbIE BONIPOCHI

Yto Takoe BpeMEHHOM psia?

B kakue hopMaThl MOKHO KCIIOPTUPOB TIaHHBIC
Deductor Academic?

Yo Takoe 00yUaroias U TeCTOBasi BLIOOpKa?

Kakue nHCTpYMEHThI MOKHO UCTI0JIb30BaTh
MIPOTHO3UPOBAHUS ?
5. 1715 4ero CyKUT aJuarpaMmma paccesiHus ?

JlabopaTopHas padora 4

Hef/ipoceTeBble TEXHOJOI'MA B UHTC/VICKTYAJIBHOM aHAJIU3€
JAHHbIX

Ieap paGoTbl: HW3Y4YWTh  KIACTEPU3ALMIO C  ITOMOIIBIO
caMOOpraHm3yromuxcss kapT KoxoHeHa B aHAJIWTHUYECKOM IIaKeTe
Deductor Academic.

IIporpamma pa6oTbI

1. TIpou3BecTH UMIIOPT JAHHBIX U3 TOATOTOBIECHHOTO (aiiia.

2. C nomoupto Kaptel KoxoHEHa BBINOJHHUTH BBINOJHUTH
KJIACTEPU3ALMIO HA TAHHBIX KOHTPOJBHOTO MPUMEDPA.

3. BemomHWTh 3amayy  KIACTEPU3ALUMIO I JAHHBIX 10
VHIUBUIY ATbHOMY 3a1aHUIO.

MeToanuyeckne yKa3aHus 110 BIIMOJHEHHIO PadoThI
4.1 O01mme NOHATHS 0 caMOOpranu3yrumuxca kaprax Koxonena

Camoopranusyromasics kapTa Koxonena (aHr. Self-organizing map



- SOM) — copeBHOBaTenbHas HEUPOHHAas CETh C OOydeHHeM 0e3
YUYUTEIIS], BBINOJHAIOMIAS 3a7auyy BU3YAUIM3AlMH W KJIACTEPU3AIUH.
Unes cetu npemioxkeHa Guuckum yuéHbiM T. KoxoneHom. SBmnsercs
METOJIOM  MPOCHUPOBAHUSI  MHOTOMEPHOTO  IPOCTPAaHCTBA B
NpPOCTPAaHCTBO C OojJee HHU3KOM pa3MEpHOCTHIO (Yalle BCEro,
JIBYMEPHOE), MPUMEHSETCS TAKK€ JJIsl pEIICHUS 33/1a4 MOACIUPOBAHUS,
MIPOTHO3UPOBAHUS U JIP.

CaMoopraHn3yromasacsi Kapra COCTOMT W3  KOMIIOHEHTOB,
Ha3bIBAEMBIX Yy3JIaMH WM HeWpoHamu. HMx kommyectBo 3amaércs
aHATUTUKOM. KaXAplii M3 Y3J10B ONHUCHIBACTCS JIByMS BEKTOPAMHU.
[TepBbIl — T. H. BEKTOp BECa M, UMEIOIINK TAKYIO K€ Pa3MEPHOCTh, UTO
U BXOJHBIC JaHHBIE. BTOpoil — BEKTOp I, MPEACTaBISAIOMINI COOOM
KOOpAWHATHI y3J7ia Ha KapTe. OOBIYHO

y3JIbl pACHOJIAral0T B BEPIIMHAX PETYJISPHOM PEMIETKA C
KBaJ[paTHBIMU WJIM IIECTUYTOJbHBIMU STUCUKAMH.

Camoopranu3zyroniascs KapTa Koxonena SABJISIETCS
Pa3HOBUJIHOCTBIO HEUpPOHHOM ceth. OHa NOpPUMEHSETCS, KOrjaa
HEOOXOJMMO pelIUTh 3aJauy KjacTepu3aluu, T.€. paclpeieaiuTb
JAaHHBIE TI0  HECKOJBKMM  KjacTepaM. AJICOPUTM  OMNpEAesieT
PaCIIOIOKEHHE KJIACTEPOB B MHOTOMEPHOM MPOCTPAHCTBE (PaKTOPOB.
Hcxonubie pgaHHbIE OYIyT OTHOCUTBCS K KAaKOMY-JIMOO KjacTtepy B
3aBUCHUMOCTU OT pAacCTOSIHUS JI0 Hero. MHOromMepHOE€ MpOCTPaHCTBO
TPYIHO MJid TpeAcCTaBieHUs B rpaduueckoM Buae. MexXaHu3M Xe
nocTtpoeHuss kKapThl KoXOHeHa MO3BOJSET OTOOPA3UTh MHOTOMEPHOE
IMPOCTPAaHCTBO B JBYMEPHOM, KOTOpoe Oojiee yaoO0HO W s
BHU3yaIU3alliu, U JI1 UHTEPIIPETALNHU PE3YITATOB AHAIUTUKOM. Takxke
C MOMOIIBI0 MOCTPOCHHOUN KapThl KOoXOHEHa MOXKHO PEIIUTh U 3a7auy
NporHO3upoBanusi. B 3ToM ciydae pesyiabrUpyromniee mnoiie (To,
KOTOpPO€ HEOOXOJMMO CIPOrHO3UPOBATh) B IOCTPOCHUM KapThl HE
ydacTtByeT. [locie knactepusanuu, UCTONIb3ysl quarpamMmy «UTo-ecimy,
MOXHO TPOBECTU JKCIEPUMEHT. AJTOPUTM ONPEAECHSET TOUYKY
IIPOCTPAHCTBA, T/I€ PACIION0KEHBI BBEICHHBIE I MPOTHO3a JAHHBIE U
K KakoOMy KJacTepy MNPUHAJICKUT JaHHAs TOYKAa, U MOJICUMTHIBAET
CpeaHee MO pe3yJIbTUPYIOLIEMY IOJI0 BCEX TOYEK ATOTO KJIACTepa, YTo
U OyJeT pe3yJIbTaToOM MPOTHO3a (JJIs1 AUCKPETHBIX TAHHBIX PE3yJIbTaTOM
MpPOTHO3a ABJISIETCS 3HAYCHHE, OOJbIIE BCEro BCTpEYalolleecs B
PE3YJIBTUPYIONIEM MOJIE BCEX AUEEK KIACTEPA).
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4.2. ITlpumep KIacTepu3anuu JAHHBIX

PaccmMoTpuM  MeXaHM3M  KJacTepu3allMk IyTeM  IOCTPOSHMS
CaMOOpPraHM3YIOLIECMCS  KapThl, = OCHOBBIBASICh ~ HAa  THUIIHMYHBIX
XapaKkTepUCTUKaX IMBETKOB. lMcxomHas Tabiuiia HaxoguTcs B aiiiie
npuMepoB  «HMpuceltxty. OHa COACPXKUT CIEAYIOIIUE TapaMeTpbl
I[BETOB:

«JJJIMHA YAILHEJIMCTUKAY, « ITUPUHA YAIIEJIMCTUKAY,

«JJIMHA JIEIIECTKA», «IHIMPUHA JIEIIECTKA», «<KJIACC

HHBETKA». 3amadya coCTOMT B TOM, 4YTOOBI ONPEACIUTH IO
pa3IMYHBIM TlapaMeTpaM IIBe€TKa ero kiacc. lIpeamosaraercs, 4rto
IIBEThl OJHOTO KJjlacca HMEIOT CXOXKHUE MapaMeTphbl, IMO3TOMY OHU
JIOJKHBI HAXOJUTHCSL B OJHOM KJIACTEPE.

Jlns Hagana HE0OXOIMMO MMIOPTHPOBAThH JaHHBIE U3 (aitna (puc.
4.1). ITocne 3TOro 3amycTuM, Mactep oOpabOTKH U BHIOEPEM U3

cniicka MetoJ1 00padbotku «Kapra Koxonena» (puc. 4.2). Ha
BTOPOM IlIare MacTepa HacTpOMM Ha3HayeHus cToJIOoB (puc. 4.3).
YkaxkeM cTonoIry

«KJIACC IIBETKA» naznauenue «BbIX0QHOMY, a OCTaIbHBIM —

«BxoaHoii». T.e. Ha OCHOBE JJAHHBIX O IIBETKE OyJ€M OTHOCHUTH €0
K TOMY WJIM HHOMY KJIaccCy.

Deductor Studio Academic (Hosulif) - [KapTa Koxoxenal = =
Qaiin  [paeka Bug MsGpanHoe Cepsuc OkHo T = ||& ] %
De-E 8 \ |mee dlremiei-|G

F&E Cuenapiu ? - X| Tatinua 2 »0X
HE ST PR M- N=AN 0 4 TS e o]

= LLEHap”” JLALHA YAWEHETHKS | WlnpuHa yaweMCTHES | JlnuHa nenecTka | WkpuHa nenecTka Kaace G
fonaliosoiea 51 El 14 0.2 liz-setoza
449 3 14 0.2 liz-getoza
47 32 13 0.2 liz-getoza
48 31 15 0.2 liz-getoza
5 36 14 0.2 lis-setoza
54 39 1.7 0.4 lizrsetoza
45 34 14 0.3 lizsetoza
5 34 15 0.2 lizsetoza
44 29 14 0.2 lizsetoza
449 31 15 0.1 lizsetoza
54 37 15 0.2 lizsetoza
48 34 16 0.2 lizsetoza
48 3 14 0.1 lizsetoza
43 3 1.1 0.1 lizsetoza
58 4 12 0.2 lizsetoza
5.7 44 15 0.4 lizrsetoza
54 39 13 0.4 lizrsetoza
51 35 14 0.3 lizsetoza
5.7 38 1.7 0.3 lizsetoza

[T T T T T T TITTTTTITTTITTT -

Puc. 4.1 - UmnopTupoBaHHbIE TaHHbIE
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MacTep oGpaGoTkM

HasgaHue | OnmcaHue

CeépTka cTonduoe  Co3naHue Nnockol Tadnuukbl W3 cEOoHORA
{ CamnamHr F OptAMPOEEHMA PEMNPESEHT ATHEHOMD NOARHO. .

LB Pastietie Ha MHO.. PastueHie Ha OOYHIIWES M TECTOB0E MHOKE, .

# CronbsAwee okHo T paHCPOPMAUMA 0aHHER CKOMBSALMHM OKHOM
—
aEa KOHEYHEIE Knacckl  ToHMKEHWE PASHOOGPASMA YHUKANEHEI SHaY. ..

= Data Mining

go0 AETOROpPENALKHA FacueT BeIGOpoYHON SETOKOPPENALMK CTONOLOE
é ACCoUMaTHEHEE NP... [TOMCK SCCOUMATHEHEIX SSEMCHMMOCTER

.apT a CaroopraHMsyolwaaca kapTa k.
8., KnacTepusaumra K.NacTEpMSELMA aNrOpHTrOr k-means W g-..
_9. EM knacTepusauma  KnacTepuzauia anropureor Expectation-tasx. ..
Eh Fnacrepuzaura Tp...  KnacTepuzauMa TpaHsakumi anropuriaom CL..
{7 NMuHElHAA perpeccHA MNocTpoeHKeE AMHERHDEN FMO0EN
{H- NorucTyeckan per... MNocTpoeHKe GUMHAPHOE NOrMCTMYECK DA FMOLETM

W Nepeso peweHui MocTpoeHWE AEpEEa PEWEHWA 3AropMTrOrM T W

¢ Hasan, DNanee » | | OTt4eHa

Puc. 4.2 - Macrtep oopadorku «Kapra Koxonenay

Hacrpoiika HagHayeHud cTtonbuos

3a0aTE HAZHAYEHWA WCMOAHB CTONALOE AaHHRK

.’-] JHa 4aLWEMETHES
".] WHpHHA YaWEHCETHES
".] HnuHa nenectra

.'-] WupKHHa nenecTra

K.nacc

Mra cTontua | CaLs

Tun gaHHEX | CTpokoBRIi

H azsHaueHMHe |.'; BrixogHoe

Bua gaHHR | Lck peTHEIR

— YHuRaNEHEIE SHAYEHMA
Kon-eo YHHEANEHEIR SHAYEHMA

Iniz-zetoza
Inig-verzicolor
Iniz-wirginica

HacTpofika HOpMaMHSaumH. .

| < Hazan || Hanee > | | OTraeHa

Puc. 4.3. Hacrpoiikn mactepa kapt Koxonena

Ha tperpeM miare macrtepa HEOOXOJUMO HACTPOUTH CIOCOO
pa3zeNeHrs UCXOJHOTO MHOYKECTBA JAHHBIX HAa TECTOBOE U O0ydaroliee,
a Tak)Ke KOJIMYECTBO MPUMEPOB B TOM M JAPYIOM MHOXKECTBE. YKaKEM,
4TO JaHHBIC 00OMX MHOXKECTB QEpyTCs CIy4aiHBIM 00pasoM, 3aiainM



pa3sMep TECTOBOTO MHOKECTBAa pPaBHBIM JECATH MpPUMEpPaM, IyTeM
U3MEHEHHUs 3Ha4yeHus cToyiona «Pasmep B cTpokax» cTtpoku «TecToBoe
MHOeCTBO»(pHC. 4.4).

Cnenyromuid mar TmpejjiaraeT HAacTPOUTh MapaMeTpbl KapThl
(konmyecTBO siyeek 1Mo X U no Y, ux Gopmy) U mapameTpbl 00ydeHUst
(cmoco06 HayaabHOM WHUNMAIM3AIMUA, TUN (YHKIMK COCEJCTBA,
NepeMeNInBaTh JU CTPOKH OOYYaroIIero MHOXKECTBA W KOJIMYECTBO
AMOX, Yepe3 KOTOpble HEOOXOAMMO IEepeMEIIMBaHWE). 3HAYCHHS TIO
YMOJTYaHHIO BIIOJIHE MOAXOIAT (puc. 4.5).

Ha msarom mare macrepa HEOOXOAUMO HACTPOHWTH MapameTphl
ocTaHoBKM 00ydeHus. OCTaBUM MapaMeTphl 1o yMoadaHuto (puc. 4.6).

Ha miectom miare HacTpanBarOTCs OCTAJIbHBIC MTapaMeTPhl O0yUYEHUs
— crmoco0 HavajabHOW WHUIIMAW3AIuK, THN (YHKIIMA COCEACTBA M
TaK)Ke TapaMeTphbl KJacTepu3allid — aBTOMATHYECKOE OIPEACIICHUE
Yyucia KJIACTEPOB C COOTBETCTBYIOIIMM YPOBHEM 3HAYUMOCTH JIHMOO
(bUKCUPOBaHHOE KOJIMYECTBO KJIaCTEPOB IIPEIOCTABIISICTCS
BO3MOKHOCTh HACTPOUTh HMHTEpBaibl oOydeHus. Kaxaplii WHTEpBaI
3aJ1a€TCsl KOJMYECTBOM 3II0X, PAIMYCOM O0YYEHHUS U CKOPOCTHIO O0Y4EHHUS.
YkakeM (UKCUPOBAaHHOE KOJHMYECTBO KJIACTEPOB, paBHOE TpeM (pucC.
4.7).

PasfiweHHe McrogHOro Hﬂﬁﬂpﬂ AdHHLIK Ha3 NoAMHOKECTEQ

HEICTDEII;ITE FIEISﬁHE‘-‘HHE HMERXOOHOMD MHOHECTES O3HHEBR HA l:lﬁ':l'-IaH:ILLI.EE 2]
TECTOEOS MHOMKECTES

Crocog pPazneneHdA HCXOQHOrD MHOKECTES O3HHE EH';I'-IEMHD

Crontey gna PaZ0ENEHWA MCHOQHOrD MHOHECTES

Pazrep
B npouetTax | B cTpokax
Ooyyatowes 93,33 140 | Mo BospacTaHuo

TecToB0e E.E7 Mo BOspacTaHM

HTaro: 100,00 150

MHokecTEo MopAgok, CopTHpOBKM

K.onuyecTeo cTpok [Bocerao) 150

Puc.4.4 - HacTpoiiku TeCTOBOr0 M 00y4aronero MHOKeCTBa
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HacTtpofika napamerpoe KapTel KoxoHeHa
HramTe 3Ha4YeHHA NapateTpos KapTel KosoHeRa

— MaparMeTpel kapTel — Bua kapThl

Pasrep no ocu X 16 j

Pasmep no ocu Y 12 j

K.on-e0 Aueek 132

P opraa Aueek, |LI.|ecmgrDr|be|e

| ¢ Hazan || Nanee » | | OTreHa

Puc. 4.5 - HacTpoiiku 3HaYeHHs TapaMeTPOB 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 napaMeTpoB OCTAHOBKH 00y4eHHUSI
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Hacrtpofixa napamerpos ofyyeHua KapTu KoxoHeHa
HES#HKTE SHAYEHWA NAPAMETPOE 0AY4EHHA KapTel K.oxoHEHA

Cnocod HaYa eHON MHHLMAAHSaLMMH KapTEl

K.onM4ecTED 3N0x, Yepes KOTOpoE HEOGHOAMMO MEPERELUMESTE CTROKM

— CropocTe oGy4eHMUA — Paguyc ofyyeHHA

B Havane ofiydeHms 0.3 v B Havane ofyyeHHA

B koHue ofydeHia 0,005 W B koHue ofyyeHmnA

P UHKUMA COCEACTES |ETgn3anTaﬂ

— K.nactepusauma

I:l ABTOMETHYECKM ONpeaenqTe KONKMYECTED ENACTEPOE

HDDBEHb SHAYMMOCTH, - EPHKCHI:IEIBEIHHDE KOM-E0 KN3cTEepoE IS ﬁ

| ¢ Hazan || Hanee » | | OTreHa |

Puc. 4.7 - Hactpoiikun napameTpoB o0y4enns kapTbl Koxonena

Ha cenpmoM 1mare mpenjaraercsi 3almyCTUTh caM  MPOIIECC
oOyuenus (puc. 4.8). Bo Bpems o00ydeHHS MOXKHO TOCMOTPETH
KOJIMYECTBO PACIIO3HAHHBIX MPUMEPOB M TEKYIIUE 3HAYEHUS OIITHOOK.
31ech HEOOXOAUMO Ha)KaTh Ha KHOMKY IMYCK M JIOKIAThCS 3aBEPIICHUS
mporecca 00padOTKH.

Mocrpoenue Kapr Koxonwena
Sanyck MpoUECCa NOCTPOEHMA KapThl KoxoHeHa

 Ofydames MHOMECTBD | [ | BCTOBOE MHOKECTED

= [#] Make. owwtka 614602 | | B ¥ Make. owntika 2 B0E-01
[ [+] Cpean. owmbka 1,37E02 || B [¥]Cpean. ownbka 942E-02 Bpeta ofyueHHA
PacnosHano [Z] 92 5 PacnoaHato [%) 10,00 000001
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P Nyck
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Puc. 4.8 - IIpouecc o0yuenust

[locne »Toro HEOOXOAMMO B CIHCKE BU3yaJIU3aTOPOB BBHIOpATH
nosiBuBinytocs  tenepb  «Kapry  Koxonena» ang  mpocmoTpa
PEe3yIbTAaTOB KJIacTepU3allui, a Takke BH3yanm3aTop «YUrto-ecim» s
MIPOrHO3UPOBAHUSA KJ1acca BeTKa(puc. 4.9).

Jlanee, B MacTepe HacTpoiiku oToOpaxeHus kapThl KoxoHeHa
HEO0OXOAMMO yKa3aTh, YTOOBI OTOOpaXKaauCh BCE IO, TAKKe CICAYET
YCTAaHOBUTH KOJIMYECTBO KJIACTEPOB paBHBIM TPEM U IIOCTABUTH
baaxox

«I"panuiipl ki1actepoB» (puc. 4.10).

Onpepene’de cnocoGos oToGpaxeHHA
Brifiepure cnocof oToSpakeHHA 0aHHE

HazeaHue | OnMcaHKe
= [+ Data Mining
|_ CEASH KNacTepoB OTofSpasasT CEASM MEXaY KNacTepardd

|7 K.apTa FoxoHeHa CaroopraHKsyowaacA kapTa KoxRoHeHa
[ Tatnuua conpase... PesynbTaTel NOCTRORHMA MOLENM B BHLE TaGAMLL] CONPAKEHHOCTI
[# Yro-ecm AHEAMS NOCTPOEHHOMA MOLENM MO NPMHLANY YTO-ECM
[T Matpuua cpagHeHHa MaTpuLa NONapHOrD CRABHEHMA OfLEKTOB
[T Npogwn knacTepos WocasnosaHue NpoduUnel KNacTspos
= Tabamunble naHHbE

I_ Ofyqaowni Hatop D AyyatoLWEes M TECTOBOE MHOKECTES

[ Tatnuua OTofpa#aeT 4aHHEIS B BMAE TAOMHUE
I_ CratucTika OTofpasasT CTATMCTHYECKME ASHHBIE BRIGODKM
=[] Tpapuku

I Muuarmzakaaz Mrafimzw ssT AsuuLIa & BHAS A1LSFEAShdde ]

Puc. 4.9 - Cnnoco0 orodpaskeHus1 JaHHBIX
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HacTpofrka orofipaxeHdd KapTtel KoxoHeHa

BrigepeTe HEOOROOMMEIE OTOSPAHEHMA KaApTel FOXOHEHE M HACTROMTE MK
Napar4eT pel

CnMcor gonycTmMer: OTO0paEHME KapTel

- ¥] BrogHele cTonfue! Cnocof packpallHEaHHA AYeEk,
b P davba sawenHcTHea B Leertan nammpa
- [#] WuprHa YawemcTUEa
- [¥] OnHa nenectr.a [ Craasuean1e uBETOE KapThl
WkprHa nenecTra
E| BrixogHeE cTONGUE! [ MpaHuub Auesk,
L Knace MPaHWUE KNACTEp0s
= [ CneunansHeie
MaTpuua paccToaHui Paztiep A4EFEEM N0 YrON4aHKRD [MWKE. ]
[ MaTpuLa owKoor, KEaHTOESHHA 16 j
i [ MarpHua naoTHOCTH NonagaHKHA x
K.nacTepel
: Mpoekuma CarroHa

Puc. 4.10 - Hacrpoiika oTo0pakeHus KJIacTepoB

ITocie 3TOro MOXKHO YBHUJIETh MOJYUYEHHBIC peE3yJbTaThl (pHC.
4.11). KadecTBO KjacTepu3allii MOXXHO OILICHUTH, MPOCMOTPEB KapTy
«KJIACC IIBETKA». Ha He#t BUIHO, 9TO OOJBIITMHCTBO IIBETOB OBLIN
KJIaCCU(HUITMPOBAHBI TMPABUIBHO. 3aMETHUM, YTO BCE I[BETHI Kjacca
Setosa

oM B OJMH KjacTep. DTO TOBOPHUT O 3HAYUTEIBHOM OTIMYUH
mapaMeTpoB IIBETOB OTOr0 Kjiacca OT JApPyrux. SBHOe pasaudmne
HAOJII0aeTCs 110 JJIMHE M IIUPUHE JIerecTka. To, 4TO 4acTh MPUMEPOB
Virginica monana B kiacc Versicolo u Hao00pOT TOBOPHUT O MEHBIIEM
pasianuuu 3THX KjaccoB. Ha kaprax, B oTinmyue OT Set0Sa He BHIHBI
pE3KHE OTJIMYHS MapaMEeTPOB I[BETOB 3THX JIBYX KJIacCOB. DTHM Kak pa3
U OOBICHSICTCS «IPOHHUKHOBEHHE» HEKOTOPOM 4YacTH IPUMEPOB B
JIPYyron Kiacrtep.
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Puc. 4.11 - Kapra Koxonena

Paccmorpum moctpoeHHyro Tabmuny «Yro-Ecnm». B BepxHen
4acTH TaOJIULbI 0TOOpaKatOTCsl BXOIHBIE MO, & B HUDKHEHN — BBIXOAHbBIE
U pacyeTHble. MI3MeHsA 3HaYeHUsT BXOJHBIX IOJIEH, MOJIb30BATEND JACT
KOMaHJly Ha BBINIOJIHEHHE pacueTa M HaOJ0/laeT 3a PAacCUUTAHHBIMU
3HAYECHUSIMU BBIXOJI0B HEUPOHHOM CETH WM JIEPEBA PELICHUM.
PacdeTHpie TONS OTIIMYAIOTCS OT BBIXOJHBIX TE€M, YTO OHHM HE
CYIIECTBYIOT B HCXOJHOM Ha0Ope MaHHBIX M ObUIM CO3/IaHbl B XOJIE
o0paboTku. TakuMU MONSAMU SABISIOTCS, Hanpumep, «Homep suerku»

«Howmep knacrepay.
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Kaxnoe mone tadnuipl «Yto-Ecnmy mpeactaBiaeHo ClaeAyHOMIUMHU
aTpuoyTamu:

— «Tum» — yKa3plBa€TCA 3HAYOK, COOTBETCTBYIOIIMWA THILY
JTAHHBIX TOJIS;

— «lTone» — uMst BXOAHOTO WJIK BBIXOTHOTO TOJIS;

— «3Ha4YeHUE» — YKA3BIBACTCA TEKYILIEE 3HAUYCHUE TTOJIA.

C nomompio KHONKU «IlokazaTh CTaTUCTUKY» cIpaBa OT TaOJIMIIBI
MOKHO BBIBECTH CTaTUCTUKY IO BblJEJIIEHHOMY Tmoio. Jls
HETIPEPBIBHBIX T0JIEH B HEH 0TOOpakaeTcs cleayronias nHGOpMaIus:

— «MUHUMYM» — MUHUMAJIbHOE 3Ha4YE€HHE I10J151 B BLIOOPKE;

— «Maxkcumym» — MaKCUMaJIbHOE 3HAYEHHUE T10JI51 B BEIOOPKE;

— «Cpennee» — cpegHee 1o BRIOOPKE 3HAYCHHE TTOJIS;

— «CraHgapTHOE OTKIL» — CPEIHEKBAAPATHUUYECKOE OTKJIOHECHHUE
3HAYCHUHU TOJIS 10 BEIOOPKE.

3HaHMWE HUana3oHa BXOJHBIX JAHHBIX (MHHMMyMa U MaKCHUMyMa),
Ha KOTOPOM CTpOMJach MOJEIb, II03BOJIUT ONPEACIUTh 00JIaCTh
YCTOMYMBOCTH CcUCTeMBbI. O4YeBUIHO, 4YTO €CJIM M[OJAaTh Ha BXOJ
3HAYEHHUS, CYILIECTBEHHO BBIXOAAIIAE 3a JHAala30H, TapaHTUPOBATh
MPAaBUJIbHYIO PEAKIUIO CUCTEMBI HEJIb3sI, U JOCTOBEPHOCTh MOJYyYEHHBIX
TAHHBIX MOXET OBITh CHMKEHA. Ecim 3HadueHue, MPHUCBOEHHOE MOJIIO,
BBIXOJUT 3a TPAHMIIBI AUAIAa30HA, ATO IMOJIE OKPAIIUBAETCS B KPACHBIN
IIBET.

J{1 IUCKPETHBIX TIOJIEN CTATUCTUKA CONCPHKHUT:

— «3Ha4YeHM» — CIIUCOK YHUKAJIbHBIX 3HAUCHMUIA;

— «Kom-Bo» — unciio BXoKIeHU 3HAYCHUS B BEIOOPKY;

— «Hrorosas nadopmariys» — o0I11ee YMCIO YHUKATBHBIX 3HAUYCHHI
B BBIOOpKE.

JIsi AUCKPETHBIX 3HAYCHWM Ha BXOJI MOXKHO MOJaBaTh TOJBKO
3HAYEHMS, IPEJCTABICHHBIE B 3TOM CIIUCKE.

B tabnuiie moyib30BaTeNlb MOKET MEHSITh JIMIIIh COACPKHUMOE
cTobOma

«3HaueHue». ITO OCYIIECTBIISIETCS HECKOJIBKUMU CIIOCOOaMMU:

— HEMOCPEJACTBEHHO BBECTH JJAHHBIE C KJIaBUATYPHI;

— 3aloJIHATh 3aluCAMM M3 TEKylled BBIOOpKU (MpH 3TOM
BBOJISITCS 3aIIMCH LICJTMKOM M 3aIIOJHSIOTCS OJITHOBPEMEHHO BCE MOJIS);

— BBIOpaTh 3HAYCHHUS M3 CTATUCTUKH, HAXOJMAIIEHCS crapaBa OT
TaOJIUIIBI.
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YtoObl BBECTH 3HAYCHHUSI BXOJIOB C KJIaBUATYpPbl, HY’KHO BbIOpATh
S4eKy «3Ha4yeHue» JUIsi COOTBETCTBYIONIETO MOJs, U TOIBKO MOTOM
BBOJIUTH JlaHHbIE. YTOOBI BOWTH B PEKUM peAaKTUPOBAHMUI,
JIOCTAaTOYHO Hareyararh JII0OOW CHMBOJI C KJIABUATYPhl B TOM YHCIIE
«Enter» nubo naBaxabl "KIMKHYTH' MBIIIKOW MO COOTBETCTBYIOIICH
suerike. JIuckpeTHble 3HaUeHUsI BRIOMPAIOTCS U3 BBINAJAIOINIECTO CIUCKA
J100 MyTEM IUKJIMYECKOro mepedopa B CIEACTBUU JBOMHOrO "Kiauka'
MBIIIKOU. J[71s1 mepexosa K mpeablAyIuM WA MOCIAEAYIONMNM CTPOKaM
UCIIONBb3YIOTCSl KJIABUILKA CO CTpeikamu. Ecinu BBeJEHHbIE BaMu
3HAYCHUS BBIXOJST 3a  JuWana3oH  3HAuYCHUM  BBIOOPKH,
COOTBETCTBYIOIAs] CTPOKa TAaOJUIIbl BBIJCIAECTCS KpPACHBIM IIBETOM.
Ecin Haxomsch Ha suciike, HaxkaTh kiaBuimy "Del", To 3HaucHue
COOTBETCTBYIOIIETO BXOJIHOTO TOJs1 OyJIET OYMIICHO.

Jlns aBTOMaTuyeckoro BBoja B Tabmuny «Yro-Eciau» 3anuceit u3
TeKyIel BEBIOOPKU UCTIONIB3YIOTCSI KHOTIKY Ha TTAHETW HHCTPYMEHTOB:

— Ilepsas 3anucs (Ctrl+PgUp) — nmo3BodisieT BoIOpaTh AJisl 3arpy3Ku
B Ta0nuily «Hro-Ecian» nepByto 3anuck BEHIOOPKY;

— Ilpenpinymas 3amucs (PgUp) — mo3BosiseT  3arpys3uThb
MPEAbLIYIIYIO 3aIUCh;

— 3arpy3uTh 3amMch — 3arpyXaer TEKYIIyl0 3aluch B
COOTBETCTBYIOIIME BXOIHBIE 1MOJIs Ta0IHIBI «UTO-Ecany;

— 3arpy3uTh U3 HCXOJHOW BBIOOPKHM — BBIBOJAMT Ha OJKpaH

MOJAJbHOE OKHO C TaOiuuied, U3 KOTOPOHM MOXKHO 3arpy3uThb
HEOOXOIMMYIO 3aI1Ch;

Kak BugHo m3 Ttabmuiel «YUYto ecnu» (puc. 4.12), naxe maHHBIC
OTCYTCTBYIOIIIME B M3HAYATILHOU BEIOOPKE ONPEEISIIOTCS KOPEKTHO.

74



Deductor Studio Academic (Hoewli) - [Camoopradmsytowanca kapta [16; 12]] = =
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Puc. 4.12 - Tadoanua «Yrto-Ecan»

JlaHHBIN IpuMep IOKa3all 00J1acTh IIPUMEHEHUS
CaMOOPTaHU3YIOIIUXCA KapT. M3HadalbHO HWMEJIOCh MHOTOMEPHOE
(4eThIpEXMEpHOE) MPOCTPAHCTBO BXOJHBIX (DAKTOPOB. AJITOPUTM
IpEeACTaBUI €r0 B JBYMEPHOM BHUJIE, KOTOPOE yI00HEE aHATU3UPOBATD.
Taxke UCXOJIHbIC JaHHbIC OBUIM OTHECEHBI K TPEM KJIacTepam, IO THUITY
mBetka —  «Setosa»,  «Versicoloy, «Virginicay.  OcHOBHBIM
BU3YaJIU3aTOPOM TIOCII€ MOCTPOCHHUs sBisieTcss «CaMOOpraHu3yromascs
KapTa». 37ech B IMEPBYIO OuYepelb ClelyeT OoOpaTUTh BHUMAaHUE Ha
MaTpuily paccTosiHuii u npoekiuio Cammona. Ha HHMX $IBHO BHUJIHBI
pPacCTOSIHUSI MEXIY OTHCIbHBIMU SYEWKaMU KapThl, T.€. YETKHE
TpaHULIbl PA3JIUYHBIX CKOIUJICHWM JaHHBIX. Mactep mnpeaocTaBisieT
IIMPOKUM HAO0Op HACTPOWKM TapaMeTpOB OOyYEHHUsS: HACTpOMKa
HOpMaJu3alliid CTOJOIIOB, HACTpoMiKa pa30WEeHUs Ha TECTOBOE U
oOyuyaroriee MHOXKECTBO, HACTpOHKa YCJIOBUW OCTAHOBKM OOy4eHUS,
HACTpOIKa MapaMeTpoB KapThl U MapamMeTpPOB OOY4YEHHUs, HACTPOITKa
UHTEpPBAJIOB OOy4eHus. uHpoOpMalus O 3ajade, TO Ka4YeCTBO OYUCTKHU
JAHHBIX MOYKHO YBEJIMUYUTH Ha MOPSJIKH.

4.3 3axanne Ha CAMOCTOATLIBLHYIO PadoTy



[Monmyunts  OT  mpemojaBaTeiss  BapuaHT  3aJaHUsl  Ha
Kjactepuzanun (Kiaccu@ukanmus MOMHIOPOB 10 JUaMeTpy IUIoAa,
BECy IUI0J1a, KOJUYECTBY IUIOJIOB Ha KYyCTE, BHICOTE KyCTa, WK 3ajada
KJaccu(UKauu TOPU3BIBHUKOB 10 KAaTErOpusiM Ha OCHOBE HX
napaMeTpoB H Jp.).

Pemuts 3a1auy npu nomoiu kapt Koxonena.

KoHTpoJibHBIE BOIIPOCHI

1. Yro Ttakoe kapTa Koxonena?
2. UYto pemaroT 3a4a4M KjiacTepusanuu?
3. Hns gero ciyxut tadaumna «Yro-Ecmm»?

KoHTpobHbIE BONPOCHI MPOMEKYTOYHOI aTTecTanuu (1mo
UTOTaM U3Y4YEeHHUS Kypca)

AN e

7.

JlaHHbBIEC U MOJICJIN UX MPEICTABIICHHUS.

Cucremsl nojanepxku npusatud pemenui (CIIP).

Posib 1 MecTO MHTEIIIEKTyallbHOTO aHaIn3a JaHHbIX B CIITTP.
3amauu MAJL.

Anrebpa MaTpHuil.

OyHKIIUY MHOTUX TIEPEMEHHBIX.

HeobxoauMeble U JOCTATOUYHBIE YCIOBUS CYIIIECTBOBAHUS

KCTPEMYMOB IPUMEHUTEIBHO K KBaJIPaTUYHBIM (hOpMaM.

8.
9.

Tunp! nxat.
JlonycTuMbie TpeoOpa3z0BaHus B IIKaIaX.

10.IIpoBepka HICTUHHOCTH YTBEPKIACHUM.

11. Cratuctudeckas BbIOOpKa.

12. Yucnosble XapaKTEPUCTUKHU PACITPEAECTICHUMN.

13. KoMIuJIeKCHBIE YKCIIa U UX TPUMEHEHHE MPU BU3yaTU3alNU
MHOTOMEPHBIX TaHHBIX.

14. MeTto/ibl ¥ anTOPUTMBI OITU(PPOBKU TPAPUKOB

15.MeToibl ¥ aTOPUTMBI 00PaOOTKH N300paKEHU

16.IIpocTbie U CI0XKHBIE MPU3HAKU U CTIOCOOBI IIIIEHKH
UH()OPMATUBHOCTH

17. AATOpuTMBI TOMCKA CUCTEM HH(POPMATUBHBIX TPU3HAKOB.

18.Marpuiia 00beKT-NPU3HAK 1 €€ CTATUCTHYECKUE XaPaKTePUCTHKH.



19.IIpoGnemMa crxaTvst JaHHBIX

20.Pa3HOTUIIHBIE TAHHBIE U METOJIbI KX 00PabOTKHU
21.3anava nouckKa JOTMYECKUX 3aKOHOMEPHOCTEN
22.MeTtoabl K1accupuKayu U MPOrHO3UPOBAHUS
23.3aaa4u KIaCTEPHOTO aHAJIN3A

24.VepapXrA4eCcKUe U UTEPATUBHBIE METO/IbI KJIACTEPU3ALUN

25.0c00eHHOCTH KJIacTepHU3alii B KAYeCTBEHHBIX KOJTMYECTBEHHBIX

IIKajiax
26.Knacrepusanus JaHHBIX MO0 MATPUIE OOBEKT-TIPU3HAK.
277.Kimacrepusanus JaHHBIX IO MAaTPULIE MATPULIE CBS3U.
28.Ha3znaueHne KOMIIOHEHTHOTO M (PaKTOPHOT'O aHAJIN3a.
29.CX0aCTBO U pa3Inyrie KOMIIOHEHTHOTO M (PaKTOPHOI'O aHaIu3a.

30. IIpumeHeHre KOMIIOHEHTHOTO 1 ()aKTOPHOT'O aHANK3a K 3aj1ayaM
NAJIL.

31.Metoap! pacio3HaBaHUs 00pPa30B C YUUTEIEM U O€3 yUUTEIIA.

32.3anauv NpUHATUA PEIIEHUN.

33.Metoa aHanr3a uepapXum.

34. Moaudukauy MeTo/1a aHaan3a HepapXxuil B MHTepecax
peanu3alnny HHTEJUIEKTY AJIbHBIX MTOICKA30K MOJIb30BATEIISIM.

35.OcHOBHBIE NOHATHS KOTHUTUBHOTO MOAEIHPOBAHUS

36.UHcTpymMeHTanbHbie cpenctBa Al mpuMeHUTENBHO 3aauam
CIIITP

37.HanpaBnenus pazsutus LA /]

39.Kpartkast uctopusi HeMpOKOMIIBIOTHHTA.

40.3amaun A/l Ha OCHOBE UCKYCCTBEHHBIX HEUPOHHBIX CETEM.

41.MecTO HEMPOHHBIX CETEU CPEIU APYTUX METOJOB PEIICHUS
3a/1a4

42. UnpopMalimoHHBIN OAXO0 K MOJIECIMPOBAHUIO HEUPOHA.

43.bHUOJIOTUYECKHUH MMOIXO0/T K MOAEITUPOBAHUIO HEMPOHA.

44.CTpyKTypa HCKYCCTBEHHOW HEMPOHHBIE CETH.

45.CrtpyKTypa ABYXKPOBHEBOTO IMEPCENTPOHA, MHOTOYPOBHEBOTO

nepcentpona (MCII).

46.0Oco0eHHOCTH CTPYKTYpPhl HEMPOHHBIX CETEH U €€ BIUSHHUEC Ha

CBOICTBAa CETH.
477. AnroputMm perienus 3aaad ¢ momoinso MCIT.
48.Knaccudukanus 3a1a4 pemiaemMbix ¢ momouibio MCII.
49.1locTaHoBKa 3a/1a4 pacliO3HABAHUS, AIMPOKCUMAIIUH,
nporHo3upoBanus. [Ipumepsr 3a;:7[§1q.



50. TonoJyioruv HEUPOHHBIX CETEU.
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