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BBEJIEHUE

OnHUM U3 BaKHCHIIUX M MEPCIECKTUBHBIX HANpaBICHUH B Pa3BUTHH
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHM, Ha CETOMHAIIHUAN JCHb, SBISIETCS
CO3IaHME CHCTEM HCKYCCTBEHHOIO HWHTE/UIEKTa. B  pe3yabTare pasBHTHSA
TEXHOJIOTHI B JaHHOM HalpaBJICHUH, BO3HHMKIIA HEOOXOAMMOCTh OICHKH KayeCcTBa
MaTeMaTH4YeCKUX MoJieNiel 3TUX cucteM. B naHHOU paboTe paccCMOTPEHO pelieHue
3a7aud WACHTH()HUKANU KIACCOB BOJICHOOIBHBIX KOMAH/I B JIUTax.

[Tpu BBITOJHEHMH PaOOTBI HYXKHO Y4€CTh, YTO HEOOXOIUMBI CBOOOIHBIM
JIOCTYIl K TECTOBBIM MCXOIHBIM JaHHBIM W METOJWKA, KOTOpas HeoOXoauma s
peoOpa3oBaHus STHX JaHHBIX B (GopMy, KOTOpash HeoOXoauma s paboThl B
CHCTEME MCKYCCTBEHHOTO MHTeUIekTa. Cpeau 0a3 JaHHBIX TEKCTOBBIX 3a1a4 IS
CHCTEM HCKYCCTBEHHOI'O MHTEIJIEKTAa yOAYHBIM BBIOOPOM SIBISICTCS PEIO3HTOPHUIA
«Kaggle».

B nanHoli 1aboparopHoii paboTe ncnosb3oBaHa 0a3a gaHHbIX « The History
of Volleyball» u3 0OaHka HCXOAHBIX MAHHBIX II0 3ajadyaM HMCKYCCTBEHHOTO
MHTEIUICKT- perio3utopust «Kaggle».

Jlns peiieHus 3aJa4d MCIOJIB3yeM CTaHAapTHBIC BO3MOXHOCTH Microsoft
Office Excel, 6mokHOT, a Takke CHCTEMY HCKYCCTBEHHOIo HHTe/IekTa «Aidos-

X++".



1.CUHTE3 U BEPUPUKALIUA MOJIEJIEH

1.1. Onucanue pemenust

B cootBerctBUM ¢ Metomonorueit ACK-aHanmuza pelieHue MOCTaBIEHHOU
3aJlayu IPOBEJIEM B YEThIpE ATamna:

1. [IpeoOpa3zoBaHre UCXOIHBIX JAHHBIX B MPOMEXYTOuHblE (ainbsl MS
Excel.

2. [IpeoGpa3zoBaHre UCXOIHBIX TAHHBIX U3 MPOMEXKYTOUHBIX (QaitnoB MS
Excel B 0a3bl JaHHBIX CUCTEMBI « DUIOCH.

3. Cuntes u BepuduKalius Mojiesiel mpeMeTHON 00J1acTH.

4, [Ipumenenue wMojaeneil Uit pemieHus 3aAad  HACHTU(UKALUY,

IMPOTHO3HUPOBAHUA U UCCIICTOBAHUA HpGIIMeTHOﬁ 00J1acTH.

1.2. IIpeodpa3oBanmne NCXOAHBIX JaHHBIX B (phaiia MS Excel
W3 snektpoHHOro pecypca 0a3 manHbix «Kaggle» Bo3bMeM 0a3y maHHBIX

«The History of Volleyball», kotopyto nmpuBenem k Buay Ha pucyHke 1.

i x ot x
¥ x K4 A W% w0 . il
i

A 8 C ) E F G H K M N o P Q F
1 Hymepaumn Homanga Nura Homep matia Wrpok Komarpa Toa Ouewka
2 1 OAK Al ALS200107100 giambja01 DAK 2001 1.0
3 2 ANA Al ALS200107100 glaustr01 ANA 2001 1.0
4 3 MIN Al ALS200107100 guzmacr0l MIN 2001 1.0

4 NYA Al ALS200107100 jeterde01 NYA 2001 1.0

6 5 MIN Al ALS200107100 maysjo01 MIN 2001 1.0
7 6 MIN Al ALS200107100 miltoer0l MIN 2001 0.0
8 7 SEA Al ALS200107100 nelsoje0l SEA 2001 1.0
9 B8 CHA Al ALS200107100 ordonma0l CHA 2001 1.0
10 9ANA AL ALS200107100 percitro1 ANA 2001 1.0 —1
1 0NA AL ALS200107100 pettian01 NYA 2001 1.0
12 N AL AL5200107100 posadjo01 NYA 2001 1.0
1 12TOR AL ALS200107100 quantpadl TOR 2001 1.0
14 BAA AL ALS200107100 riverma01 YA 2001 0.0
15 MSEA AL ALS200107100 sasakka01 SEA 2001 1.0
16 1NYA AL ALS200107100 stantmi02 YA 2001 1.0
17 KA AL ALS200107100 sweenmiol KCA 2001 1.0
18 7TEA AL ALS200107100 vaughgro1 TBA 2001 0.0
19 BNYA AL ALS200107100 willibed2 NYA 2001 1.0
20 19 ARI ML ALS200107100 johnsra05 ARI 2001 1.0
2 WNYN KL ALS200107100 piazamio1 NYN 2001 1.0
2 acoL WL ALS200107100 heltoto01 coL 2001 1.0
2 22 SFN NL ALS200107100 kentje01 SFN 2001 1.0
24 23 ATL NL ALS200107100 jonesch06 ATL 2001 1.0
25 24 SFN NL ALS200107100 aurilri0l SFN 2001 1.0
26 25 SFN NL ALS200107100 bondsba01 SFN 2001 1.0
27 26 ARI NL ALS200107100 gonzalu0l ARI 2001 1.0
28 27 CHN NL ALS200107100 sosasa0l CHN 2001 1.0
29 28 COL NL ALS200107100 walkela01 coL 2001 1.0
10 29 HOU NL ALS200107100 aloumo01 HOu 2001 1.0
1 30 HOU NL ALS200107100 berkmla01 HOU 2001 1.0
0 11 A7) " A15200107100. bukeiony ATl 2001 10
WAk N all_star2 YD 41 ] 10
foroso EEETT e

Pucynok 1 - Ucxoansie nannbie B Gaitne MS Excel

[TockonbKy BBOA MCXOIHBIX JAHHBIX B CHCTEMY «DUA0C» IUIaHUPYETCS
OCYHIECTBUTh C TMOMOIIBI0O €€ YHHUBEPCAIBLHOIO MPOrpaMMHOIo uHTEepdeiica

MMIIOpPTa JAHHBIX M3 BHEIIHMX 0a3 JTaHHBIX, KOTOPBI padortaer ¢ Qainamu MS

o I [«



Excel, To nmpeobpasyem nanubie u3 html-daiina B xls-¢aiin, ais 4ero BBIMOIHUM
CJICYIOIIUE OTIEPALIHH.
Ckommupyem Tadmuiy B MS Excel u 3anmumem ee ¢ umenem: Inp_data.xls B

nanky: C:\Aidos-X\AID_DATA\Inp_data\. n100aBUM

B aiine Inp data.xls
MYCTYIO KOJOHKY Ha TIO3HIINH «A» H aBTOMaTHYECKH MPOHYMEpPYyeM Bce CTPOKH. B
pe3ynabTaTe MOMYyYUM TaOJIMIly UCXOMHBIX JAHHBIX, MOJHOCTHIO MOJATOTOBICHHYIO
sl 00pabOTKM B cHCTeME «DWUIOC» W 3aMMCAHHYI0 B HYXXKHYIO TANKy B BHJIE
¢aliza Hy)KHOTO THIA C HY’KHBIM HMCHEM.

s 3arpy3ku 0a3bl MCXOAHBIX JAHHBIX B CUCTEMY «DUIIOC» HEOOXOIUMO

BOCIIOJIB30BAaThCSl YHHUBEPCAJIbHBIM TPOTpaMMHBIM HHTepdeiicoM st BBOJA

JaHHBIX U3 BHEIIHMX 0a3 JaHHBIX TaOJIMYHOTO BUAA, PACIIOJIIOKEHHBIN B peKnMe
2.3.2.2.

Aetomatuyeckan oy 3aumMa np i obnacTu: r p knaccud 1X W ONMca HLIX WKan
WIrf i, aTakxe oby Aup A BbIbOpKM Ha ocHoBe Ba3bl UCXOAHBIX AaHHbIX: "Inp_data”
3apaifTe napameTper

OfHbIY AaHHBR: Tnp_data'™:

& Hynu v npoSens cuurars OTCYTCTBMEM garbiz

Craraapr XLS-@afna
CraHaapr DBF-ealina
Craraapr CSV-paiina

" DBF - DBASE IV [DBF/NTX)
" CSY - CommaSeparated Values

" Hynu v npoSensl cuurars SHAYEHWAMM aannbm
[v Coaaasate B cpearix no knaccam "Inp_davr.dbf*?
TpefoBaHus K Daliny MCKOQHEIR AaHHBIX |

Sanalie AHaNa30H CTOABLOB KNACCHPHKAUHOHHBIX WKAN:
H i cTonfel Knaccud OHHbI LKA

2
KoHeuHbii cTonfew KAacoHPUKUHOHHBI KA 3

3anaiire pesin:

(& PopMamizauuq NpeaMeTHoN ofinacTu [Ha ocHoee "Inp_data")
(" TeHepauuy pacnozHaBaemoi Bbifopki [Ha ocHoee “Inp_rasp'’]

& He npumensTe cuerapHeit meton ACK-ananusa

[V MMpureHiTs cnew. WHTEPNPETaLMID TEKCTOBbIX NOAEH KASCCOB

B Ka4ecTee KNactos PacCMETPHBAIOTCS:
 3HaueHua NoNe LeuKom
{7 InemenTbl sHavenuil NONelt - CAOBA > CHMBONOB:

" 3nemeHTil SHaYEHHIA NONEN - CUMBONE!

% BelienaTh YHHKENEHEIE SHAYEHHA W COPTHPOBATE

" He BbensTh YHAKAABHBIK SHAUEHWA U HE COPTUPOBATE

Kakue HavneHosania MPAJALMA wicnossix wkan ucnonssosats:

& T0NEKO UHTEPEANMLHLIE YHCOBLIE SHIYEHMS
" Toneko HauMeHoBaHWA HHTEPBANEHBIX YHCNOBLIX SHAYEHMI
" W uHrepeansHbie L U MK

Sauaﬁne AUANA30H CﬂJﬂﬁLlDB ONUCETENBHBIX WKAN
HauaneHeIi CTONGEW ONCATEABHBIK WKAN: 4
KoHeyHbIl CTONGEL ONUCATENBHBIN WKAT 3

3anaiite cnocof BEIGOPa PaaMepa HHTEPBANoe:

(" PaBHbIE UHTEPBANGI C PAEHBIM YACAOM HaGNOABHIA
" PasHbie UHTEPBANGI C PAEHBIM YACAOM HaGNOABHIA

S3anaHue NapaMeTpoB POPMUPOBAHHA CUEHAPHEE WK CNOCOGa UHTEPNPETauMM TekcToBs nonel Inp_data'™:

" Npuverute cuenapHei meTon ACK-ananusa

[~ MpumeHTE Criew. MHTEPMNPETAUMIo TEKCTOBbIX NoAel NPU3HAK 0B

MapaMeTpul HHTEPNPETaLWH 3HAYEHHA TEKCTOBLIX Nnonen "Inp_data'

Wrrepnperauna TAT-nonef npusHakoe:

3HaveHHA NONel TEKCTOBLIX OMMCATEABHBM WKaN danna
WexoaHbIX AaHHbIX “Inp_data" paccmaTpreaioTca kak uenoe

[Hanpuep: "1/3-{59873.0000000, 178545.6666667)")
[Hanpumep: "MunimansHoe")

Pucynok 2- DxpanHas opma yHUBEpCaIbHOTO MPOTPAMMHOT0 HHTEepGerica

M : 1/3-{53873.0000000. 1785456666667}

HMMIIOPTA JAHHBIX B CUCTEMY «DUI0CH




B skpanHO#l QopMe, NpHBEIEHHOW Ha PUCYHKE 2, HEOOXOAUMO 3a7aTh
HACTPOUKH:

—  «Tun ¢aiina ucxomuwsix nanubix Inp datay: «XLS — MS Excel-
2003»;

—  «/lmamazoH cTONOIOB KJIACCU(MUKAIMOHHBIX IKam»: «HauanbHbIi
cronbenr  kinaccuPukanMoHHbIX — mkam» — 1, «KoHeuHbld  cTONOeI
KJIacCCU(UKAITMOHHBIX MIKaI» — 3;

—  «/luama3zoH cTONOIOB ONMMCATENbHBIX IKal»: «HadaneHbIN cTONOEI]
OomUcaTeIbHBIX MKaI»-6, « KOHCUHBIM CTOI0CI OMUcaTEIbHBIX IIKaI»-13;

—  «[TapameTpsr dbopmupoBaHus CIIEHAapHEB WIn crocoba
HMHTEpNpETallU TEKCTOBBIX Tosei»: «He mpumensats cuenHapueii meton ACK-
aHanu3a U cnen.uarepnperanuo TXT-momen».

[Tocne naxath kHONKY «OK». Ilocne HaxkaTusi KHOMKA OTKPBIBAETCS OKHO,
rje pasmerieHa nHGopMalus 0 pa3MEepHOCTH MOJIeNd . B 3TOM OKHE HE0OX0IUMO
Ha)XXaTh KHONIKY «BBIITH HA cOo3/1aHME MOJIENINY», YTO TTOKA3aHO Ha PUCYHKE 3.

[=@]=]

) 2.3.2.2. 3anarne pa3MEPHOCT MOAENM CHCTEMEI "IAN0C-K++"

350AHWE B OMANOME PASMEPHOCTH MO OENK

CyraMapHoe KOAMYECTED MPALAULHA KAICCHDMEALHOHHEE M onMcaTensHex wean; [51 « 1899]

Tun weane o CTEG K.om4ecteo CpenHes F.omuecTen F.omuecTen

rpagaLHi Ly P ONUWCATEAEHEIE rpanauHE

OMWCATENBEHEIR

WKEan

Yucnoskle n n 3 3.00
TeKCTOBRIE 2 a1 28,50 3 1836 E32.00
BCErO: 2 A1 25,50 4 1893 47475

’73mame YWCNO MHTEPBAN0E [Mpad aumi) B WKane;

B onucaTensHem weanas: I a

MNepecurTate WKank! M rpagadmm BEIMTH Ha cosaaHMe MOgEM

Pucynok 3- 3aganue pa3sMepHOCTH MOJIEIN CUCTEMBI « DUTOCH

Jlanee ciemyer OTKpPHITHE OKHA, KOTOpOE OTOOpakaeT CTaJHI0 Ipoiecca
ummopta gaHHbIX u3 BHemHeW bJ] «Inp data.xls» B cucremy «Ditmoc», a Takke
IIPOTHO3 BPEMEHM 3aBEpUIEHUS 3TOro Ipolecca. B 1aHHOM OKHE HE00XOAMMO
JIOKIAThCS 3aBEpIICHUS (popManu3aluy MpeIMETHOW 00JacTH U HaKaTh KHOTKY

«OK», Kak moka3aHo Ha PUCYHKE 4.



© (c) YHuBepcanbHan KorHUTMBHaR aHanuTUueckas ciucTema "IVJOC-X++", beta-version, rel: 21.05.2017 [a®][=]

1.4 2. P i ofnacti 3. CuHTES, BEPUPHKAUMA W ynysweHWe Mogend 4. Pewerue 3a1ay ¢ npumereruen Mogen 5. Cepeuc 6. O cucteme 7. Bemoa

@ 2.3.2.2. Mpouecc nmnopta AaHHsIX U3 BHeLLHed bl "Inp_data” & cuctemy "IAJ0C-X++" [a@]=]
P P P. Y WL w2

Cranum ucnonHeHus npouecca

1/3: POPMUPOBEHUE KNACCUDUKALIMOHHLIX M ONUCATENEHEIX WKAN U rpanaumii Ha ocHoee B "Inp_data" - FoToso
2{3: TeHepauus 06YJawei BelGopKA U 6a3kl coBeITWi "EventsKO" Ha ocHoee BI1 "Inp_data" - ToToso

3/3: MNepeuHaekcauWs Bcex 633 A8HHLIX HOBOMO NPUAOXKEHWS - [0TOBO

MPOLECC ®OPMATM3ALWH NPEAMETHON OBfIACTH 3ABEPILEH YCMELWHO 1!

MporHos BpemMeHI MCNoAHEHUS:

Hauano: 21:38:38 Oxonyanue: 21:38:51

Mpowno: 0:00:12 Ocranocs: 0:00:00

Pucynoxk 4- [Ipouecc umnopra nannbix u3 BHenHei b1 «Inp data.xIs» B

cucreMy «DUI0C»

B pe3yabTaTte BBIIIOJIHEHHBIX nefcTBUI bopmupyroTcs
KJIacCU(UKAITMOHHBIE W ONHUCATeJIbHbIE INKAJIbl, Tpajalldd, C MPUMEHEHUEM
KOTOPBIX HCXOJHBIE JaHHBIE KOJMUPYIOTCS U TPEACTABISIIOTCS B dopme
ABEHTOJIOTHYECKUX 0a3 JaHHBIX. DTHU JACHUCTBUS TOJHOCTHIO aBTOMATHU3UPOBAHBI U
BhIMIOJIHSIIOTCST Ha 2-K aTame ACK- anammza «®opmanm3anusi IIpeIMETHOMN
obnmactu». [ mpocMoTpa KiIacCU(UKAIMOHHBIX ITKaJI U Tpajaliuii He0OXOAUMO

3ayCTUTh PEXKHUM 2.1, pUCYHOK 5.



@ 2.1, KnaccndnrkaunoHHbIE LLKANk! W rpagaumnn. Tekyan mMogens: "TNF1" EI@

K. ALLHMOHHOR WEakBl

13| CIN
14| CLE
15| COL
16| DET
17| FLO
18| HOU
19} KC1
20] KCA
21] Laa
22| LAN
23| Ml
24| MIL
26| MIN
26| ML1
27| ML
28| MOM

5 29] N1 5
«| | » «| | »

Momowe

Hodawkany | Jof.rpag.wkans | Konvp.wkany | Kondp.rpag, weanks YnaneHue W NepexolWpoEaHUe

Konup.wkany ¢ rpan. | Yaanwkany ¢ rpas. | Yaan rpa wkane

Pucynok 5- Knaccudukannonnbie mkansl U rpaganuu (pparMeHT)

JIJist mpocMOTpa OMMcaTeNbHBIX IIKad U Tpajaluil HEOOXOAMMO 3alyCTUTh
pexkum 2.2, pUCYHOK 6.

@ 2.2, OnucateneHele LWKanel W rpagaumni. Tekylan mogens: "TNFL" EI@

4 FPAALHM

AL5153307060
2| AL5193507080
3| ALS193707070
4| AL5193307110 S [
5| ALS134107080
B ALS194307130
7
a
k|
0

2| UrPak

3| KOMAHDA
4/ron

AL5134607030
AL5134807130
AL51585007110
AL5135107100
11} ALS1595407130
12| ALS155607100
13| ALS195807080
14| ALS136007110
15| ALS136007130
16| ALS136107310
17| ALS136207100
18] ALS136307030
19| ALS196507130
20{ ALS136707110
AL5196307230

& 22| ALS197107130 o
«| | » «| | »

Mormows

™

Hot.wkany | Ood.rpag.wkane | Konup.weany | Konup.rpag, weans MNepekogupoeate | OyMcTHTE

Konup.wkany ¢ rpad. | Ynanwkany c rpan. | Yaan rpat. wkane

Pucynok 6- OnmcarenbHbIe KBl U Tpaganuu (pparMeHT)



Jlns mpocMoTpa oOydaronieid BBIOOPKHM HEOOXOAMMO 3alyCTUTh PEXUM

2.3.1., pucyHox 7.

[ORERS PyuHoi ppekTupoeka oby el BeiBopiu. Tekyuan "IMFL" EI@

Kon offeekra | | HaumeHoeaHue offeekta

Kop ofeekra||  [Mpusnak 1 Mpustar 2 shak 3 [ Mpushar 4| Mpestac 5| Mpusnak 6| Mpskak 7

9 b En

Morowe | CromMMpoEaTE 0SYY.EBEIG.E pacn.

JoSaEuTe ofterT Jodaeute knaccel | JodasuTe NpUsHaKK YaanuTe ofberT YaanuTe knaccel Y aniTe NpHsHakH Oyrctime B |

Pucynok 7- OOyuaromiast BeiOOpKa (pparmMeHr)

TeM cambiM CO3ar0TCsA BCC HCO6XOI[I/IMBIG N OJOCTATOYHBIC ITPCAIIOCHIIKU
IJIA BBIABJICHUA CHWJIBI W HAIIPABJICHUS HNPHUYNMHHO-CICACTBCHHBIX CBA3EH MCIKIOY
3HAa4YCHUAMHU q)aKTOPOB H pe3yibTaTaMU HX COBMCCTHOIO CHCTCMHOI'O

BO3JEUCTBUSL.

1.3. Cunre3 M BepuPUKALMSA CTATHCTHYECKHX M HHTEJNJIEKTYaJIbHBIX
MoaeJIeH

Jlanee HEOOXOAMMO 3aIyCTUTh PEXHM 3.5, B KOTOPOM 3aal0TCS MOJETH
JUTSL CHHTE3a M BepU(PUKAIIUU, a TaAKXKE 3aJaeTCs MOJIEINb, KOTOPOU MO0 OKOHYaHUH

pexuMa MPUCBauBAETCS CTATYC TEKYIIEH, YTO MOKa3aHO HAa PUCYHKE 8.



0 3.5, BoiBop mogeneil ANA CHHTESE W BEpUgNKaLIMK = || B || 22

2a0aRTE CTAT. MOMLEMM H MOLENH SHAHMA LA CHHTESE H EEPHbHKSLHMH Teryw an mogek

CTaTUCTHYECKME Gaskl

W 1.ABS - 4acTHEIN KPMTEPMIA KONWMYECTED BCTPEY COMETSHMI ''KNacc-NpHaHaK' Y OfkeKTOE 06YY, BEIGOPKK " ABS
v 2 PRLC - 4acTHEIF KPMTEPHEL Yo, BEPOATHOCTE M0 NMPM3HAKS CPEaM MNPMSHAKOE OLEKTOE [-ro Klacca " PRC1
v 3. PRCZ - yaCTHEIN EPUTEQHN, YCNOBHAA BEPOATHOCTE i-r0 NPUMEHAKS Y OSEEKTOE |-ro Knacca " PRC2
Eazkl sHaHu
v 4 INF1 - yacTHEIA KpHUTEPUIL KOAMYECTED SHaHKM Mo AXapkeBrdy; BepoaTHocTH M3 PRCT # IMF1
v B.INFZ - yacTHBIN KPWMTEPHIL KONMYECTED SHaHKEM No A Xapkesurdy; EepoATHOCTH M3 PRC2 " IMF2
v E. INF3 - 4acTHEIA KpHTEpUIL XI-KESODET, PAZHOCTH MEKaY PAKTUMECK MMM H OHUAIEMEIMMY 360 Y3CTOT aMW " INF3
v 7. INF4 - yacThel kpemepuit RO [Retun On Investment]; eeposTHocTk us PRCT " IMF4
v 8. INF5 - yacThend kpumepuit: ROI [Return On Investment]; eeposTHocTH Mz PRC2 ™ INF5
v 3. INFE - 4acTHEIN KPMTEPHIL PasH.YCNK SesYC BEPOATHOCT &M, BEpOATHOCTM M3 PRCT " INFE
v 10.IMF7 - yacTHEIA EpHTEpME: pasH.ycn.q Ge3Uc. BepoATHOCTEM; BEpOATHOCTH Hs PRC2 " INF?
[ aparET pll KOMHPOEAHHSA DOYYSI0WER BRIGOPEW B PACTIOSHAE SN
K.akiie offberThl afuy. BLISOPKM KONMpoBaTE: MoAcHEHKE NS AAFOPMTRY BERHPDIHK S Iaa kaskaoi 3a0aHHOMH

{* Konuposate Bo 0GY4amLWLY0 BRIGOPKY MOAE M BEINOAHMTE:

(™ KonupoBaTs TONBKD TEKYWKE 0FbekT {* CUHTES W BEPHPUKALHIO
7 Konvposate kasgedd M-0 ofeest 7 Toneko EEPHbHKALHE
" Konuposate M cayyaliHbl: offbekToE

" Konuposate Bce ofeertel ot N1 o N2

" Boofiwe He MEHATE PACMOSHABAEMYID BLIGODKY

Yaanare 13 ofyd BEIGOpKK CROMMPOBIHHEIE OfLEKTLI: MNonpotiHes
' He wanars W3tepAETCA BHYTPEHHAA AOCTOBEPH. MOLE M
(" YpanAare

Ok | LCancel |

Pucynok 8- Beibop Mozenelt uist ciHTE3a U BEpU(PUKALIUU, & TAKKE

TEKYLIEW MOJIEIIH

B naHHOM pexuMe HMMEEeTCS MHOTO Pa3jIMYHBIX METOJI0B BepU]UKAIIMU
MOJeNe, B TOM 4YHCIe W TOAJCpKHUBaIoOmMe OyTcTpemHbli Meron. Ho Mbl
HCTOJIb3yeM TapaMeTphbl MO yMOJIYaHUIO, NIPUBEICHHbIE Ha pucyHke &. Craaus
npoiecca MCIOJIHEHHUS pexuMa 3.5 U TPOrHO3 BPEMEHM €ro OKOHYAHMS

0TOOpaXkaroTCs Ha 9KpaHHOH (opme, MPUBEIEHHON Ha pUCyHKe 9.



) 3.5. Curres u seprdnkalia 3aganHen us 10 mogenei o || = || &R

|:Ta.l1HH HCNONHEHKMA NPOLECCS

War 1-f 1z 11: KonupoeaHue o8yqYakiwuel BES0pkK B pacnozHaESeMYH - [ 0ToBD

War 2-4 1z 11: CuHTEes cTaT.Moneny "ABS" (pacyeT MaTpuUel 85ConKMTHEX YacToT) - MoToBo
War 34 1z 11: CuHTes cTaTt.Moaenei "PRC1" 1 "PRCZ" (yon.Besycn ¥ pacnp.) - ToToeo
War 44 1= 11: CuHTe:s monenei sHaHuE: INFT-INF? - ToToeo

HaAYAND LYIAKAA MO HACTTHEIM K HT ETPANEBRBIM KFMTERKMARM - MCMONHEHKE:
War 5[ 1z 11: 3anaHue mogend "INF?" B kauecTee Tekywei - TaToED

War b= 1=z 11: MNakeTHoe pacnosHaEaHKe B Moaenun "INF" -ToToeo

War 7~ 1z 11: Flzmeperye AocToeepHOCTH Modenwu: "Inf?" - MIHTerpaneHef KpKTepWi: "CyMma 2HaHKR" - ToToeo
KOHEL UMKNA MO YACTHBIM KM MATETFANBHBIM KFHMTEFAR - TOTOBO:
War §-# 1= 11: o6venunenue B DostRspd e BA DostRasp - MoToso

War 94 12 11: MNeyaTe cEOOHON hoprel N0 PESYNETATAM BERHDMKaUMKY Moaenel - FToToeo

War 10-4 1= 11: CoznaHue dopre: "JocTOEEPHOCTE MABHT.KNACCOR B PR3 NHWUHEX MOOenax" -[oToeo
War 11-i& 1=z 11: "MNprceoeHye 2anaHHoR monenu: Infl ctatyca Tekywei" - MoToeo

CHHTEZ H BEPHHKALHA 2a0aHHBIX CTAT.MOAEAEA H MOOEAEH SHAHHHA YNELWIHD 3aBeplleHa !l
rll:lDI'HCIS EpetEHId HCNONHEHHR

Havano: 00:36:28 Oxonyanue: 2:35:54
1002 Ok
Mpowao: 1:59:25 Ocranoce: 0:00:00

Pucynok 9- Cuntes u BepuduKanus CTaTUCTHYECKUX MOJIeTel 1 Mojieneit

3HAHUHN

Bepudukanus (oreHKa JOCTOBEPHOCTH MOjENEH) MPOBOAMIACH Ha BCEX
npuMepax HaOJIoJIeHus U3 o0ydaromiedl BBIOOpPKH. B pesynbrare BBITIOTHEHUS
pexuMa 3.5 co3maHel BCE MOJIENHM, CO BCEMH YaCTHBIMH KPUTCPHUSMHU,

MepeunciIeHHbIe Ha PUCYHKE 8.

1.4. Buabl mojeseil cucteMbl «Jia00»

PaccmoTpum pemenue 3agaun unentudukanum Ha npumepe moaenu INF1, B
KOTOPOW paccyMTaHO KONMM4ecTBO MHpopMaruu 1mo A.XapKeBUUY, KOTOPOE MBI
MOJIy4aeM O TPHHAIEKHOCTH HIACHTUDHUIHPYEMOro OOBEKTa K KaXJAOMy U3
KJIaCCOB, €CJIM 3HAEM, UYTO Y 3TOT0 00bEKTa €CTh HEKOTOPBIN MPU3HAK.

[lo cyTtu, yacTHbIE KpUTEPUU MPEACTABIAIOT cOO0M MPOoCcTO (HOPMYIbI st
npeoOpa3oBaHus MaTpPUIlbl a0COMIOTHBIX YacTOT B MAaTPUIbl YCIOBHBIX U

0€3yCIOBHBIX MPOIEHTHBIX pACHPEICIICHUM, U MaTPULIbI 3HAHUI.



€ 55. Mopens: "L. ABS - uactHbii KpWTEPUIA: KONWYECTED BCTPEY codeTannii: "Knacc-npusHak” y ofvexTos obyd.eeiboprn”

1 HOMEP MATYA-ALS 200107100 3 1 3 2 1 1 1 2 2
2 HOMEP MATHAALS 200307150 1 1 5 1 4 1 1 1 5
3 HOMEP MATYA-ALS 200507120 2 3 3 1 3 1 1 1
4 HOMEP MATHAALS 200807150 3 3 2 1 2 1 1 1
5 HOMEP MATYA-ALS 201007130 2 i 2 2 3 1 2 2
B HOMEP MATYA-ALS 201207100 1 4 3 1 3 2 1 1
7 HOMEP MATYA-ALS 201407150 2 3 1 3 1 3 2 4
8 HOMEP MATYA-NLS 200207090 3 2 4 1 2 3 1 1 3
] HOMEP MATHA-NLS200407130 1 1 i 2 2 2 1 1 1
10 HOMEP MATYA-NLS 200607110 3 4 3 1 3 2 1 2
1 HOMEP MATHA-NLS200707100 3 3 4 1 3 1 3 2
12 HOMEP MATYA-NLS 200307140 3 3 4 1 5 2 2 2
13 HOMEP MATYA-NLS201107120 1 a 2 1 5 3 1 3
14 HOMEP MATYA-NLS201 307160 2 2 2 2 2 5 1 2
15 HOMEP MATYA-NLS201507140 2 3 1 1 3 1 2
18 HOMEP MATYA-NLS201507141

17 HOMEP MATYA-NLS201507142 1

18 HOMEP MATHANLS201507143

13 HOMEP MATYA-NLS201507144

20 HOMEP MATHANLS201507145

21 HOMEP MATYA-NLS201507146

22 HOMEP MATYA-NLS201507147

23 HOMEP MATYA-NLS201507148

24 HOMEP MATYA-NLS201507149

Kl

€ 55. Mogens: "4. TMF1 - uacTHbIii kpuTEpHii: KOMMHECTS0 3HaHMi No A XapKesuuy: sepostHocT 3 PRCL

Pucynok 10- Matpuria aGcontoTHbIX yacToT (Moaens ABS) u ycnoBHBIX 1

0€3yCIOBHBIX MPOIEHTHBIX pacnpeeneHuit (pparMeHT)

1 HOMEP MATHA-ALS2001 07100 —0.292 0. 418 0. 8&0 0 374 0113 -0 145 -0.323 -0 166 0. 427 0 164
2 HOMEF MATHA-ALSZ00307150 —0.0%9% —0.431 0.652 0.0e0 =0.500 0.4%56 -0.532 -0.374 -0.18% 0.490
2 HOMEP MATHA-ALS200607120 —0.482 —0.010 —0.222 0.1c8 —0.338 0.127 —0.357 -0.168 —0. 432
4 HOMEF MATHA-ALSZ00307150 0.167 0.238 -0.213 -0.070 -0.328 -0.101 —0.348 -0.160 -0.424
5 HOMEP MATHA-ALS201 007130 0.049 -0.119 0.242 —-0.1a8 —0.041 0.017 —-0.466 0.127 —0.137
E HOMEP MaATHA-ALS201207100 —0.532 —0. 464 —0.103 0109 —0.386 0.077 —0.002 -0.218 —0. 482
T HOMEP MATHA-ALS201 407150 0.224 -0.112 —0.324 —-0.585 0.607 -0.817 0.182 0.134 0.275
8 HOMEP MATHA-NLS 200207090 —0.043 0. 262 1.109 0 21ig —0. 448 0. 104 0 162 -0.321 -0.133 0. 244
El HOMEF MATHA-NLS200407130 —0.078 —0.414 0.669 0.351 -0.078 0.068 -0.110 -0.357 -0.168 -0.432
1o HOMEP MATHA-NLS200607110 0.132 0.z202 —0.079 0.538 -0.362 0.101 0.023 -0.194 —0.053
1 HOMEF MATHA-NLS 200707100 0.344 0.244 —0.204 0.344 -0.3139 0.144 -0.339 0.490 -0.010
12 HOMEP MATHA-NLS 200307140 0.125 0.194 —0.255 0,293 =0.370 0.391 0.014 0.203 -0.061
13 HOMEP MATUA-NLS201107120 00358 —0.538 0228 —0.202 -0 460 0301 0 161 —0.292 0. 086
14 HOMEF MATHA-NLS 201307160 —0.159 =0.0%0 —0.538 -0.159 -0.01z2 =0.190 0.502 —0.249 —0.108
15 HOMEP MATUA-NLS 201507140 0028 0093 -0.119 —0.380 —0.233 0. 387 -0 D65 0. 078
18 HOMEF MATHA-NLS201507141

17 HOMEP MATHA-NLS 201507142 2,127

12 HOMEP MATHA-NLS201507143

149 HOMEP MATHA-NLS 201507144

20 HOMEP MATHA-NLS 201507145

21 HOMEF MATHA-NLS201507148

22 HOMEP MaATHA-NLS 201507147

23 HOMEF MATHA-NLS201507148

4 HOMEP MATHA-NLS 201507143

Pucynok 11- Matpuma uadopmatuaoctu (Monens INF1) B Gutax

(parmenT)




Q 5.5. Mogene: "6, INF3 - qacTHBIA KpuTepnit: Xn-KBaapaT, pasHocTi Mexdy GaKTHHECKUMN M OXWIaeMbIMiK abc.qacToTamn”

HaunmeHoEaHUe omcaTensHOMR

WKAME! 4 rPagauHH

HOMEP MATHAALS200107100 740 —0.3z28

2 HOMEP MATHA-ALS200307150 —0.393 —0.355 -1.093 0.673 0.486 —-1.355 2 168 —-1.486 —0.897
2 HOMEP MATHAALS200507120 —0.381 —1.28%8 —0.034 —0.318 —1.38% 0.712 -0.779 0588 —0.843
4 HOMEP MATHAALS200807150 -0.376 0.746 0.996 -0.313 -1.321 —0.254 -0.753 -0.379 -0.816
g HOMEP MATHAALS201007130 —0.480 0.241 —0.452 —0.383 2.712 —0.759 —0.146 0088 -1.222
& HOMEP MATHA-ALS201207100 0.585 —1.490 -1.213 —0.346 -0.772 0.510 —0.936 0372 —0.006
v HOMEP MATHAALSZ201407150 1.546 1.278 —0.422 —0.379 —2.223 -1.72% 2.880 -1.877 0205
a HOMEP MaATHA-NLS200207030 —0.359 —0.153 1.086 1.701 1.873 -1.1583 0.3z8 0.7z7 —0.73%
9 HOMEP MaATYA-NLS200407130 -0.381 —0.z2388 -1.034 0.682 3.618 —0.288 0,221 —0.41% —0.843
10 HOMEP MATHANLS200607110 —0.398 0.611 0.a77 —-0.332 -0.579 3.611 —0.858 0.479 0.076
1 HOMEP MATHANLS200707100 —0.370 1.779 1.026 —0.308 -1.256 1.779 -0.727 0. 656 —0.789
12 HOMEP MaATHA-NLS200307140 —0.404 0.578 0.847 —0.336 -1.643 1.578 —0.684 2,443 0.049
13 HOMEP MaTHA-NLS201107120 -0.471 0.174 -1.512 —0.393 2. 583 -0.826 -1.198 2.017 0723
14 HOMEP MATHANLS201 307160 0.563 —0.624 —0.333 —0.364 —3.030 —0.624 —0.041 =0.770 2. 886
18 HOMEP MATHANLS201507140 —0.320 n.0gz 0.298 —0.266 -0.876 —0.918 —0.492 —2.024 1. 455
18 HOMEP MaTHA-NLS201507141 —0.006 —0.034 —0.030 —0.00% —0.064 —0.034 —0.026 —0.036 —0.027
17 HOMEP MaTYHA-NLS201507142 —0.006 —0.034 —0.030 —0.005 —0.064 —0.034 0.974 —0.036 —0.027
18 HOMEP MATHANLS207507143 —0.006 —0.034 —0.030 —0.00% —0.064 —0.034 —0.026 —0.036 —0.027
19 HOMEP MATHA-NLE201507144 —0.006 —0.034 —0.030 —0.00% —0.064 —0.034 —0.026 —0.036 —0.027
20 HOMEP MaTHA-NLS201507145 —0.006 —0.034 —0.030 —0.00% —0.064 —0.034 —0.026 —0.036 —0.027
il HOMEP MaTYA-NLS201507146 —0.006 —0.034 —0.030 —0.005 —0.064 —0.034 —0.026 —0.036 —0.027
22 HOMEP MATHANLS207507147 —0.006 —0.034 —0.030 —0.00% —0.064 —0.034 —0.026 —0.03¢6 —0.027
23 HOMEP MATYA-NLS201507148 —0.006 —0.034 —0.030 —0.00% —0.064 —0.034 —0.026 —0.036 —0.027
4 HOMEP MaTYa-NLS201507149 0.994 —0.034 —0.030 —0.00% —0.064 —0.034 —0.026 —0.036 —0.027

K1
v
Pucynok 12- Marpuna 3nanuii (moaens INF3) (parment)
Q 5.5. Mogene: "7. INF4 - vactheii kpurepuii: ROI (Return On Investrnent); sepoatHocTi ns PRC1" EI@

MPK3IHAKS

Ha : OMMCATENEHON

WEANE! W rpadalud9

21,

HOMEP MATYA-ALS200107100
2 HOMEP MATHAALS 200307150 -0.151 -0.522 2.087 0.10a -0.575 1.154 -0.598 —0.473
3 HOMEP MATHAALS 200507120 —0.563 -0.017 -0.316 0.311 —0.438 0.242 —0.457
4 HOMEP MATHA-ALS 200807150 0,231 0.497 —0.306 -0.113 —0.430 -0.159 —0.449
3 HOMEP MATYA-ALS201007130 0.087 -0.184 0.513 -0.275 —0.068 0.030 —0.550
B HOMEP MATHAALS 201207100 -0.598 —0.548 -0.162 0.205 —0.4584 0.142 —0.003
7 HOMEP MATHA-ALS 201407150 0.468 -0.174 —0.426 -0.633 1.831 -0.652 0. 367
2 HOMEP MATHA-MLS 200207090 -0.071 0567 CL.EER 0.454 -0.536 0.194 0.32:20 —0.423
3 HOMEP MATHA-NLS 200407130 -0.126 —0.508 2.147 0.8z24 -0.128 0.124 -0.172 —0.457
1a HOMEP MATHA-NLS 200807110 0.256 0.413 -0.126 1.512 —0.462 0.190 0039
1 HOMEP MATHA-NLS 200707100 0.a01 0520 —0.295 0.a01 —0.421 0.z2a0 —0.441
12 HOMEP MATHA-MLS 200907140 0,238 0,293 —0.354 0.651 —0.469 0.95% 0. 02%
13 HOMEP MATHA-NLS20M107120 0.062 —0.602 0.477 -0.292 —0.545 0.676 0. 318
14 HOMEP MATHA-HLS 201307160 —0.238 —0.143 —0.602 -0.238 —0.020 -0.278 1. 365
15 HOMEP MATHA-MNLE20M507140 0.043 n.173 —0.184 —0.479 —0.3320 0. 94z
16 HOMEP MaTHA-NLS 201507141
17 HOMEP MATHA-NLS 20507142 37,214
18 HOMEP MATHA-MNLS 201507143
15 HOMEP MATHA-MNLE201507144
20 HOMEP MATHA-NLS 201507145
4l HOMEP MATHA-NLS 20507146
22 HOMEP MATHA-MNLS 20507147
23 HOMEP MATHA-MLS 201507148
4 HOMEP MATHA-HLS 20507143

Kl

Pucynok 13 -Matpuma 3nanuit (mogens INF4) (bparment)



KpUTCpHUAMU C ABYMs TMNPUBCACHHBIMU BbIIIC

1.5. Pe3yabTaTsl Bepupukanuu Mojeaei

Pe3ynbpratsl

BepuduKam

MpUBEACHBI HAa pUCyHKe 14.

& 4136, OBobuy.dopma No AOCTOE.MOAENEIA NpY pasH.MHT.KpUT.. Tekywan mogens: "INFL"

EHOESHME MOOE.

Oro KPUTERHA

WHTErpaneHeIf kpUTEpME

MOJICTICH,

OTINYaIOIIUXCs

HYaCTHBIMH

VUHTErPAIBHBIMU  KPUTEPUSAMH,

- HACTHBIA KOMTEPWIA KONHYECT! KoppenAuds afic sacTar c ofp. 1] o 1 o
- HACTHBIA KOMTEPWIT KONKYECTEO BCTPEM COMETaHWIA "nac.. | Cymma afic.4acTor no npusHak. 0. 110 1047 531 2098.831 0.333 1.000 o500
- MACTHEI KPUTEMUIT YO, BBPOSTHOGTE -0 MPUSHaKa cpen... | Koppenaiuuma yon oTH uacToT © o 0 110 1024 189 39.050| 5846798 0.149 1.000 0.259
2. PRCT - 43CTHSIA KPUTEPUEL YN, BEPOATHOCTE 70 NPHEHKA Cpeg... | CYMMa YGrOTH JACTOT N0 Npus. 0 110 546 076 3969131 0121 1.000 0218
3. PRCZ - 43CTHBI KpUTEPMEL YCNOEHER BSPOATHOCTE -0 NPUEHAKE... | KOPPENAUMA UGN OTH 4acTaT C 0 0 110 1024 159 39.050| 5846 702 0.149 1.000 0.259
3. PAC2 - 4acTHEIA KpHTEPHIL YGAOBHEA BEPOATHOCTE 110 NPHEHAEKE... | Cyria Yon.oTH.HacTOT Na NpHSE. .. 0.110 546.076 3969.131 n.121 1.000 0.216
4. INF1 - 43CTHEIA KPUTERHA. KOAMYSCTED SHAHWA N0 A XEPKEEMYY; B... | CEMAHTHYSCKUA PE3OHEHE 3HA.. 0.29%96 293.876| 1016.317 351.143 g.406 0.456 0.982 0.622
4. INF1 - 43CTHEIA KPHTERHIA KOAMYSCTED SHAHWA N0 A XapKEEMYY; B... | CuMMa 3HaHWA 0.212 497,987 685.394 687.734 0.223 o.420 1.000 0.591
5. INF2 - 4acTHEIA KPUTERMI KOAMMECTED SHAHWIA N0 A XEPKEEUYY; B... | CEMAHTHYECKMH PESOHEHE 3HA.. 0.296 293,875 1016.317 351.143 g.406 0.456 0.982 0.622
5. INF2 - 4acTHEIA KpUTERME KOAMMECTED SHAHWIA N0 A XapKEEMMY; B... | CuMma 3HaHWA 0.212 497,987 585,394 687.734 0.223 0.420 1.000 0.591
6. INF3 - 4acTHEIA KpUTEpMit: XU-KBALPAT, PASHOCTH MEXAY PaKTHY... | CEMAHTHYECKMH PESOHEHE 3HA.. 0.252 7i0.202| 1963.213| 1145.610 0.249 0.383 1.000 0.553
. INF2 - 430THLIN KPHTEPHH ZU-KBANPAT, PASHOCTH Mesay PakTHY... | CuMMa SHaHMD 0.252 Te3. T4l 1263 .946 500.777 0.572 0.604 0.999 0.753
7. INF4 - yacTrei kpurepri ROL [Retumn On Investment); sepodATH..  CemMaHTHMECKME PES0HAHS 3HA... 0.774 355 571 837 204 23.217 £.504 0.939 0.9g82 0.960
7. INF4 - yacTHei kpurepri RO [Return On Investment); sepoAtHo... | Cymma 3HaHWi 0.z202 34 571 3.973 11.9%94 0.o0o0 n.742 1.000 0.852
8. INF5 - wactriii kpurepri: RO [Retum On Investment); sepoAtho... | Cemanmqeckili pesoHaHe sHa.. 0.774 355 E71 837 .204 23.217 6.504 0.939 0.982 0.9&0
8 INF5 - wacTrbii kpurepuis: RO [Retum On Investment); sepoATHo Cymita GHaHWiA 0202 34 571 3.973 11.994 0.000 0.742 1.000 0.852
9. INFE - 43cTHbIR KpWTEpMA PASH.YC M BE5YCN BEPOATHOCTEN, Bep... | CEMaHTUMECKAN PESOHAHG SHA 0. 216 708 906 939 550 | 1328.030 0.879 0.348 0.999 0.516
9. INFE - 43CTHBIR KpWTEOMA PASH.YC M BE5YCN BEPOATHOCTER, Bep... | Cymma GHaHWiA 0. 196 345 755 425 557 | 1013.658 0.026 0.254 1.000 0. 406
T0UMFT - 4aCTHEIR KPWTEpUIT PasH.yC 1 Oesycn BEpOATHOCTEN; BE CeMaHTUIBCK AN PESOHAHE SHA 0. 216 708 906 939 550 | 1328.030 0.879 0.348 0.999 0.516
T0UMFT - 4aCTHEIR KPWTEpUIT PasH.yC 1 Oesycn BEpOATHOCTEN; BE Cyraraa sHaHWA 0. 196 345 7G55 425 B57 | 1013 .658 0.026 0.254 1.000 0.406
[ i =

Morowe

Pucynok 14- OreHKr JOCTOBEPHOCTH MOJICIICH

Haunbonee nocroBepHol B JaHHOM MPWIOKEHUM OKazaiauch mozaenu INF4 u

INF5 npu unrerpanpHoM Kputepun «CeMaHTHYECKUH pe3oHaHC 3HaHui». [lpu

ATOM TOYHOCTH Moxenu coctaBiasier 0,960. Takum o6pa3zoMm, YypOBEHb

JIOCTOBEPHOCTH TPOTHO3UPOBAHUSI C MPUMEHEHUEM MOJEIU BBIINIC, YEM
AKCIEPTHBIX OLIEHOK, TOCTOBEPHOCTh KOTOPBIX CUMUTAETCS paBHOU mpuMepHO 70%.
Jns omenku poctoBepHocTd Mojeneid B ACK-ananuze u cucreme «Ouaocy

UCIIOJIb3YyETCsl METPHUKa, cXoaHas ¢ F-kputepuem, onucaHHbIM Ha pucyHke 15.



@ oo

Nomoue Mo pexumam: 4.1.3.6, 4.1.3.7, 4.1.3.8, 4.1.3.10: BuAsl NPOrHO308 W Mepel AOCTOBEPHOCTH MOAENEA B CUCTeMe "SHA0C-X++".

NONOXUTENbHbIA NCEBAONPOTHOS.

NpeaAnonoxuM, MOAens A3eT TaKOW NPorHo3: ewnaget 1, 2, 3, 4, 5 unu 6. B 3Tom cnyuae y Hee bGyaeT 100% AOCTOBEPHOCTH WAGHTUDMKALMM, T.e. He ByaeT wu ogHoro obvekTa,
He OTHECEHHOr0 K TOMy KNacCy, K KOTODOMY OH AeACTBMTE/NbHO OTHOCHTCA, HO Mpu 3TOM GyAeT oueHb GOAbWAR OWMOKA NOKHOA WAEHTMOUKAUMM, T.K. OTPOMHOE KONMWYECTBO 06bekToB
BbyAeT OTHeCEeHO K KNaccam, K KOTOPbM OHM HE OTHOCATCA (M MMEHHO 32 CYeT 3TOro y MoAenu W byAeT OueHb BLICOKAA AOCTOBEPHOCTL WAEHTUPMKAUWW). ACHO, YTO TAKOW NPOrHOZ
GecnonezeH, No3ITOMY OH W HA3BaH MHOA NCEEAOMPOrHO30M.

OTPULATENbHbIA NCEBAONPOTHO3.

NpeacTtaemm cebe, uTo Ml Buibpacuizaem KyGWMK C 6 rpaHaMM, W MOAENbL NPEACKA3LIBAET, UTO He BunageT: 1, 2, 3, 4, 5 m 6, a UTO-TO U3 3TOrO €CTECTBEHHO BLINANO. KOHEUHO,
MOAENb A3aeT OwnbKy B MPOrHO3Ee B TOM MNaHe, 4TO He Mpeackasana, 4TO BuNAAeT, 3aTO OHA OYEeHb XOPOWO yrajana, 4To He BuNaaeT. HO ACHO, YTO BbNAjeT YTO-TO OAHO, a He BCe,
UTO NPEACKa3aHo, NOSTOMy TaKOro POAA MPEACKA3aHMA XOPOLO ONPABAMBACTCA B TOM, UTO HE NPOMIOWAD M NNOXO B TOM, UTO NPOMSOWNO, T.€. B 3TOM Chyuae y MoAenu byAeT

100% AOCTOBEPHOCTH HE WAEHTUPUKALUMW, HO OUEeHb HM3KAA AOCTOBEPHOCTH wnenw@mauw.

MAEANLHLIA NPOTHO3.

ECW B CNyyae C KyGWKOM Mbl NPOrHO3MpyeM, 4TO BbNAAeT, Hanpuvep 1, M COOTBETCTBEHHO MPOrHO3MpYeM, 4YTO HWe BWnajer 2, 3, 4, 5, # 6, TO 3TO WAEaNbHui NPOrHO3, WMEIOWMiA,
€Cnn OH OCywecTenAeTcA, 100% AOCTOBEPHOCTH WMAGHTWPMKALMK W He wnenwmmaum WUaeancHLI NPOrHO3, KOTOPLIA MOMHOCTBI CHUMAET HeOoNpeAeneHHoCTh O Dyaywewm coCTOAHWM obbekTa
NPOrHO3MPOBaHMA, HA NpaKTUKe YAAETCA NONYyuYUTh KpawHe peako w 0BLIUHO Ml UMeeM Jeno C peantHbiM NPOrHoO30M.

PEANbHbIA NPOMHO3.

Ha MpakTUKe Mbl Yale BCero CTANKMBAGMCA WMEHHO C 3TUM BMAOM MPOrHO3a. PeanbHulii MPOrHO3 YMeHbWaeT HeonpefeneHHoCTh O Byaywew COCTOAHMM O6BeKTa NMPOTHO3NPOBAHMA, HO He
NONHOCTLIO, KaK MAEANbHHA NPOTHO3, a OCTABNAET HEKOTOPYW HEONPEeAeNeHHOCTb He CHATOW. Hanpumep, ANA WrpanbHOro kybwka AenaeTcA Takoi NMPOrHO3: BwnageT 1 wim 2, w,
COOTEETCTEE@HHO, He BbiNafeT 3, 4, 5 WUAM 6. MOHATHO, UTO NONHOCTLI HA MPAKTUKE TAKOW NPOrHOZ HE MOXET OCYWEeCTEMTLCH, T.K. BAPUAHTH EbNafeHUA Ky6UKA anbTEpHATUBHL, T.e. He
MOXET BbINACTE OAHOEDEMEHHO W 1, W 2. MO3TOMY Y PEansHOro NporHosa Bcerpa GyneT onpeseneHHas ownbKa MAEHTUGNKALMM. COOTEBETCTEBEHHO, EC/M He OCYWECTBWTCA OAWH WU
HECKONbKO W3 NPOTHO3MPYEMbiX BAPUAHTOB, TO BO3HMKHET M ownbka He MAGHTMRMKAUMM, T.K. 2TO He NPOrHO3MPOBanNOCh MOAEensi. Tenepb npeacTasuTe cebe, uTo y Bac He 1 kybuk u
NPOrHO2 ero NoBeAeHWA, a THCAUM. TOrAA MOXHO NOCUNTAThL CPeAHEeB3BeWeHHLE XapPaKTepUCTWKN BCeX 3TWX BUAOE NMPOTHO30B.

Takum 06pazoM, ecnn NpOCYMMMPOBATh YWCNQ BEPHO MAGHTUONUMPOBAHHBIX W HE MAEHTUONUMPOBAHHLX OOBLEKTOB M BHMECTH 4ACAQ MASHTNGMUMP v He
Mﬂeumnpwuwgoeawux obLekToR, a 2aTem pa3fennTh Ha UMCNO BCex 06LekTOR TO 3TO U ByAeT KpuTepuit KauecTea moaenu (KnaccupukaTopa), yUHTNBaN!AMH KaKk ee cnocobHOCTL BepHo
OTHOCHTb OOBLEKTH K KAACCaM, KOTOPHM OHW OTHOCATCA, Tak W €e CNOCOGHOCTb EEpPHO He OTHOCHTL OOBEKTH K TeM KNaccaM, K KOTOPHM OHW He OTHOCATCA. 3TOT KPUTEpWi MpeanoxeH
pea;m;osa»« e cucrteme "3ngoc” npoq: E.B.MyueHko 8 1994 rony 3Ta Mepa AOCTOBEPHOCTU MOAENM NpejnonaraeT Asa sapuaHTa vopmuposku: {-1, +1} un {0, B

= TP + TN - FP - FN / (TP + TN + FP + FN (Hopmmpoeka: {-1,+1})
=(l+(TPfTN‘FF~FN)/(TP{TN+FP+FN))//2 (Hopmmposka: { 0, 13)
rne TP - WCTUHO-NONOXUTENLHO® pelleHie; TN - UCTUHO-OTPHUATENLHOE P ; FP - TensHoe P ;PN - pULATENLHOE  peweHne;

Knaccumyeckasa F-mepa AOCTOBEPHOCTH Monenei BaH FMB6EDI’EHB:

Precision = TP/(TP+FP) - TOUHOCTH monenm.

Recall = rP’(rP+FN) - NOMHOTA MO

F-mera = 2*(Precision*Recall)/ (Premsmm—necaﬂ)

B ACK-aWanuse n cucteme "3ngoc” npegnaraeTtca L-mepa, npeacTaensiouans coboil HeueTkoe MynbTuknaccoeoe obobuenne knaccuueckoin F-mepsl AOCTOBEPHOCTW Mopenei Baw Pusbeprewa:

sprecision = STP/(STP+5FP) - HEYeTKAaA MyNbTUKNACCOBAA TOYHOCThH MOAENH;
Srecall = STP/(STP+SFN) - HeueTKkas MyNbTWKNACCOBAA NMOMHOTA MOAENU

L-mera 2*(sprecision*srecall)/(sPrecision+SrRecall) - HeueTkas Mynnmnaccosai AOCTOEEPHOCTE MOLENH.

rae:

STP - CyMMa MOAyNeil CXOACTEA WCTUHO-MONOXUTENLHLIX PEWeHWi; STN - CyMMa MOAYNEe CXOACTEA MCTUHO-OTPUUATENbHbIX pemenw.
SFP - CymMMa MOAyned CXOACTEA /IOKHO-TIONOKMTENbHLIX PEWeHW ; SFN - Cymma Y CX0ACTBA PALATeNBHEIX

PI/IcyHOK 15- BI/I,ZIBI IMPOTHO30B U IMPUHIUII OIIPCACIICHUA JOCTOBCPHOCTHU

MOJEJIEN IO aBTOPCKOMY BapHaHTy METPHUKH, CXOAHOM ¢ F-kputepruem

CTOUT OTMETHUTH, YTO CTATUCTUYECKHE MOJICNIU, KaK MPaBWIO, JAat0T Oojee
HU3KYI0  CPEJHEB3BEIICHHYIO  JIOCTOBEPHOCTh  HJEHTU(UKAIMK U HE
UACHTU(PUKALUM, YEM MOJENM 3HAHWM, M TMPAKTHUYECKH HHUKOrja — Oojee
BBICOKYIO. OTHM ¥  ONpaBJaHO I[PUMEHEHUE  MOJeNeld 3HaHHh U
MHTEJUIEKTYalbHbIX TexHojoruii. Ha pucyHke 16 nOpuBEIEHbl YaCTHBIC
pacmpeneneHuss YpPOBHEH CXOJICTBA M pa3lWyusl [ BEPHO M OIMHUOOYHO
UICHTUDUIIMPOBAHHBIX ¥ HEUJICHTU(DUIIMPOBAHHBIX CUTyallMii B Hauboiee

noctoBepHoit moaenu INF4.
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Pucynox 16- YactHoe pacmpeliesieHHUE J0KHO-TIOJIOKHUTEIbHBIX PEIICHUH,

00 30 80 -0 60 -0 -40 -a0 100

JIOKHO-OTPHUIATCIIBHBIX pemeHHﬁ, HCTHUHHO-ITOJIOKHUTCIIBbHBIX pGHIGHI/Iﬁ )41

HUCTUHHO-OTPUIIATEILHBIX PEIIEHNH 00BbeKTa MoAeIpoBanus B Moaeau INF4

N3 pucynka 16 BUIHO, UYTO:

— Haumboyee  goctoBepHas  mojenb INF4  jyume — ompemenseT
HENPUHAIIICKHOCTh 00BEKTA K KIIACCY, YEM MPUHAICKHOCTh (YTO BUIHO TAKKE
U3 pUCyHKa 14);

— MOJyJib YPOBHS CXOJCTBa-paznuyus B Hanbosee TOCTOBEPHON MOJEIH
INF4A nns BepHO UACHTUGUIMPOBAHHBIX M BEPHO HEWJACHTHPHUIIUPOBAHHBIX
O0OBEKTOB 3HAYMTEIHHO BHINMIC, YEM IS OUIMOOYHO HJICHTU(DHUIIMPOBAHHBIX U
OMMOOYHO HEUACHTU(PUIIMPOBAHHBIX. JTO BEPHO TMPAKTHUECKH JJISI BCETO
JMana3oHa YPOBHEW CXOJCTBa-paznuyus. /(s odeHb OONbIIUX 3HAUYCHUN ypOBHEH
cxoacTBa-paznuuns (0onee 95%) Takke paznuuMe MEXAY BEPHO U OIIMOOYHO
UJACHTU(DUITUPOBAHHBIMA W HEUJCHTU(OUIIUPOBAHHBIMY CUTYAIIUSIMH MPAKTHUECKH

OTCYTCTBYET.



2. PELIEHUE 3AJJAY B HAUBOJIEE JJOCTOBEPHOIM
MOJIEJIT

2.1. PeumieHue 3a1a4u WAeHTU(PUKALTMHU
B coorBerctBun ¢ TexHonoruet ACK-aHanu3za 3agaauM TEKYILIEW MOJAEIb
INF4 (pexxum 5.6) U mpoBejeM MakeTHOE pacrno3HaBaHue B pexume 4.2.1, kak

MOKa3aHO Ha pUCYHKe 18.

t‘:} 5.6. BeiBpate MOgeNs M CAENATE EE TEKYLLERA EI@

SanalTe TERYWY CTAT. MOLEE MM MOLENE SHAHME

CTaTuCcTHYeCK e Baskl

i1, ABS - yacTHBIE KpHTEPME; KONMYECTED BCTPEY COMETAHME | KAaCC-MpUSHAK'' Y 0DBEKTOE 0fyd. BEIGOPEL

" 2. PRCY - 4acTHEIR KpUTEpMiE: Yo, BEPOATHOCTE M0 NPMSHAKa CPeaM NPUEHAKOE OSLEKTOE |[-M0 Knacca
3. PRCZ - 4acTHBIR KpMTEpMIE YCN0BHaA BEpOATHOCTE M0 MNPM3HAKE Y OFLEKTOE |70 KNacca
Basbl sHaHME:
4 IMF1 - 4acTHEIE KpHTEPMI KONMYECTED SHAHKE N0 A X apkeEnyy; sepoAaTHocTH s PRCT
" B IMF2 - 4acTHEIE EpHMTEPMIE KOAMYECTED 3HaHKE NO A X apkeEnyy; BepoATHOCTH 1e PRCZ
(" B, IMNF3 - yacTHEIR EpUTEpMIE SU-KEAOPAET, PAZHOCTH MEKLY DaKTHHECKMMM M OHMLIEMEIMIA 300 YACTOT Ak
o 7. IMF4 - yacThei epurepait: BOI [Return On Investment); seposTHocTIH 1s PRCT
" 8. IMF5 - yacTHeiE kpumepuit; ROI [Return On lrvestment); eepoaTHocTI s PRCZ
9. IMFE - 4acTHEIR KpUMTERMIE pa3H. Yo M Oe3Ycn BEPOATHOCTERN, BEpOATHOCTK 1a PRCT

" T0IMF? - yacTHEIE KpUTEpKE: pasH.Ycn. M BesYcn.BEPOATHOCTEN; BepoATHOCTH W3 PRC2

K.ak =anaEart NapaMeTpel CHHTESE MOLENED
B kayecTee TeKYWEN MOKHO S303TE MHKAYKD M3 pAHEE PACYMTaHHEIR B peskHax 3.1, 3.2, 3.3 van 3.4 crar. Mogenei
1 MOAENEEA SHAHMUA, HO A0 WCCNEA0EaHWA AOCTOBENHOCTM MOAENEN B PEXME 3.5 pekaMEHAYETCA BRIGDATE B KaYECTES
Tekyw el Gazy sHaHWiE INF1. Crbicn mMogensi 3HaHWA, NPMMEHAEMBIY B CHCTEME ' JHI0c+++" PAckpelT B NYOAHKALHAY,
pastEeW eHHER Mo agpecar: hitp: /Ao kubagrorutaidossindes. htr, hittp: £ Asa bairpe, com/Afile/ 7933117

Ok | Cancel |

Pucynox 17- Dxpannas ¢dopma pexuma 3aJaHUS MOJETU B KadyecTBE

TEeKyIIEH1

CJ'IGILYIOIHI/IM mrarom HCO6XOI[I/IMO IMPOU3BCCTU ITAKCTHOC PACIIO3HABAHUC B
TeKymeﬁ MOACIIN. Ecnu pacCino3HaBaHUC IIPOU3BOAUTCA BIICPBBLIC, TO Bbl YBUIUTC

COOO0IIEeHUE, YBEIOMIISIONIEE 00 TOM.



) 4.1.2, MaketHoe pacnosHaeaHue, Tewyllan mogenes: "TNF4" o || =] B2

ETEUJ.HM HCNONHEHKWA NPOLECCS

ONERALIMA: MARKETHOE PACTIO3IHABAHWE B TERSWERM MOOENIA "IMF4":

-loToEO

2/11: FlecneaoeaHKWe pacnpeneneHyi yposHel CX0ACTES BEPHO M OWKE. MOEHT 08LeKTOE - [0TOBO
3/11: CoznaHKMe CxaThx NONHEX gopM PE3YNETATOE PRCNOSHAEAHWA NO 2-MY MHTEM.KOKT. - [0ToED
4/11: CoznaHue NoApoSHOR HErnaaHoM cdopmel: "O8tekT-knacce". FIHT kpKT -koppenauma - ToToeo
5/11: CoznaHMe NodpoSHOR HErNAOHOH hoprel: "O8kekT-knacce”. FIHT.KEKWT -CyMMa MHg, - oToB0
6/11: CozoaHKe MTOroeol HarnaoHoA goprel "05sekT-knacc”. MIHT.kpMT.«oppenauMa - MoToeo
{17: CoznaHue MToroBof HarnaaHol dopmel "O8sekT-knace". FIHT kpKT.-cymMMa MHg. - ToToBD
8/11: CoznaHuWe Noapo8HoR HarnaoHoM goprel: "Knacc-ogtekTo". MIHT.KpUT -koppenauMsa -[oToea
9/11: CozoaHKe Noopo8HOR HarnaoHoM dopre: "KnaccogeekTr". FIHT.KpUT -cyMMa MHG. - [oToED
10/11: CoznaHKe WToOroEol HarnaaHoH dopmel: "Knacc-oBvekTr". MIHT KpWT -koppenauuWa - [oToeo
1111: CoznaHMe MTOroEol HarnaoHoH doprel "Knacc-ogtekTr", FIHT.KQUT -CYmMa MHd. -[oToBo

MAKETHOE PACMO3HABAHHME OEBEKTOB PACMO3HABAEMOMW BbIGOPKH 3ABEPIWIEHO YCMEWHO !

MporHoE BREMEHH MCIONHEHS
Havano: 22:51:02 Oronyanue: 22:51:03

1002 Ok
Npowno: 0:00:00 Ocranoce: 0:00:00

Pucynok 18- Dxpannas gpopma pexrma MakeTHOTO paclio3HaBaHUS B

TEKYLIEW MOJIEIIH

B pe3ynbrare makeTHOro pacro3HaBaHUs B TEKYILEH MOJENTU CO3/1aeTCs Pl
0a3 MaHHBIX, KOTOpbIE BHU3YAIU3UPYIOTCS B BBIXOJAHBIX DJKpaHHBIX (QopMax,
OTpaXKarolIuX pe3yIbTaThl PEIICHUS 3aJa4K UICHTU(DUKAIIUU U TIPOTHO3UPOBAHMS.

Pexxum 4.1.3 cuctembl «3Haoc» obecredyuBaeT 0ToOpaKeHue pe3yabTaToB
UACHTU(PUKALUYA U IPOTHO3UPOBAHUS B PA3UYHBIX (OpMaX:

1. Tlompo6ro HarnsaaHO: «OOBEKT — KIIACCHI».

2. [Toapo6no HarmsaHo: «Kmacc — 00bEKTH.

3. Uroru HarnsiaHo: «OOBEKT — KIaCChI».

4. Utoru HarnsaHo: «Kimacc — 0OBEKTHIY.

5. ITogpo6HO cxaTo: «OOBEKT — KIIaCChI».

6. OOo6OmenHass ¢opmMa 1O JOCTOBEPHOCTH MOJENEe TMpU Pa3HbIX
MHTETPATbHBIX KPUTEPHUSX.

7. O0OOIIEHHBIN CTATUCTUYECKUI aHAIU3 Pe3yJbTaTOB UACHTU(UKALIUK 110
MOJICIISIM ¥ HHTETPATEHBIM KPUTEPHSIM.

8. CrarucTuueckuil aHaau3 pe3yiabTaTOB HUIACHTU(PUKALMK IO Kiaccam,

MOACIAM M MHTCTPAJIbHBIM KPUTCPHUAM.



9. Pacnio3zHaBaHM€ ypOBHS CXOJCTBA MPU Pa3HbIX MOJEISAX U MHTETPaJIbHbIX
KpUTEPUSIX.

10.locToBepHOCTh HMAEHTU(UKAIMU KJIACCOB MpPHU pPa3HbBIX MOJEIAX U
MHTETrPajJbHbIX KPUTEPHUSX.

JUJist HarasiAHOTO MpUMeEpa, KPAaTKO PacCCMOTPUM HEKOTOPBIE U3 HUX.

Ha pucynkax 20 u 21 npuBeneHsl npuMepsl IPOrHO30B BBICOKON M HU3KOU
A KilaccoB OeilcOOJMpHBIX KOMaHA B Haubosee

AOCTOBEPHOCTH  YaCTOThI

noctoBepHoit moaenu INF4 Ha ocHOBe onmMcaTeNbHBIX MIKaJ.

4131 Busyannsauna pesynbTaTos pacnosHasanna B oTHowernnn: "O6bekT-knacce!”, Tekywian mogens: "TNF4"

PacnosHasaemele ofbekTel WHTErpaneHen kpUTEpMA crogcTEa: "'CEMaHTHYECKMIA PESOHAHG SHaHMA'
Hair. offeexTa K.og || HaumeHosaHWe knacca CxogcTEd ’=F_ CxogcTen

il 1 g KOMAH LA-DAK 5170, v [

212 1) KOMAH DA-ANA 3323 I

33 22| KOMAHDA-MON 2982 [

44 14| KOMAHDA-FLO 14.48.. N

58 15| KOMAHOA-HOU 10.35... It W

G B 23| KOMAH DANYA 9.057... I

7N 2| KOMAHDA-ARI .03 1

88 39] NWra-mL B.582.. [

39 12| KOMAH DA-COL 3522 [l -

10|10 2l | t

1N WHTerpaneHen kpuTepui croacTea: 'Cymaa sHaHmi'

12112 HaureHoBaHuWe knacca Croncteo || F

13{13 e KOMAH DA-DAK 2832 v [

14114 1) KOMAH DA-ANA 258.19.. [

15015 22| KOMAHLA-MON 23.80.. [

16 16 14| KOMAH DA-FLO 9.345.. I

17017 15| KOMAHDA-HOU B.326... [ W

1a{18 23] KOMAH DANTA 5.243.. (1]

18(19 2| KOMAH D&-ARI 4339 [l

20f 20 12| KOMaH Da-CcoL 2,353 Il

2 N = 29| KOMAHDA-SEA 2.233. Il -
«| | » < | »
Morowe | 9 knaccoe | Knacoe c Mashdin HDEHl 9 knaccoe o MasMin YpCx | BLCE KrlaCCbIl BEJ1. ouaeTp no knace. wkane | BbIK.. ¢1aeTp no knace. wkane | [pad.aMarparda |

Pucynok 19- Ilpumep unentudukaruu kaaccoB B moaenu INF4



€ 4131, Busyanusauma pesynsTaTos pacriosHasaHua & oTHoWeHn: OB berT-inacent”. Tekywian mogens: "INF4” El@

PacnosHaeaerble ofbekTel WHTerpankHe KpHTEpWIA cioncTES: "CEMaHTHYSCKUEA PESOHAHC SHAHME

33 16| KOMAHIAKCA 4,235, [}

414 20| KOMAHDA-MIL 5,399, (]

55 33| KOMAHIA-TEA -BE1Z.. I

[0 27| KOMAHDA-PIT 7282 LI

77 17] KOMAH IA-LaA 3425, I B

g g 37| KOMAHIAMAS -9.4339.. I

99 13| KOMAHDA-DET -10.05.. L

10010 NHrA-AL 1050, LI

N q d

12|12 | | v

130132 WHTerpaneHe kpuTepyi crogeTea: Cymaa sHau'

14114 i

15|18 36| KOMAH OA-TOR - ... |

16) 16 16| KOMAHIAKCA - B I

1717 20| KOMAHDA-MIL E . Il

18/ 18 33| KOMAHA-TEA - []

1313 27| KOMAHDA-FIT - ... [] W

20020 17| KOMAH DA-LAA - ... il

21A 37| KOMAHIAMAS - ... (1]

2 q KOMAH 14 DET 5% m

231 23 P (= -
«| | » «| | »
Morow e | 9 knaccos | K.nacoe c bashdin HpCx | 9 knaccoe ¢ MasMin YpCe | BCE knaccel | EKJ. duneTp no knacc.wkane | BEIKN. ¢uneTp no knacc. wkane | [pag.guarpanda |

Pucynok 20- ITpumep uaentudukanuu kaaccos B mojaenu INF4

2.2 KoruutuBHble QyHKIIUU

JHanee cTouT paccMoOTpeTh peKuUM padoThl 4.5, B KOTOPOM pealiu30BaHa BO3MOXKHOCTh BU3YalHM3allUuH
KOTHUTUBHBIX (YHKLIWH JUIs JIIOOBIX MOZAENEH U JIIOObIX coueTaHuil KIacCH()UKAIIMOHHBIX U OMMCATENbHBIX MIKaJ.
Hauano paboTbl B 3TOM peXHMe HAYMHAETCS C TOHATHS KOTHUTHBHBIX (DYHKIHH, a TakkKe MNpelIoCTaBIICHUS
BO3MOXKHOCTH TII€peXojia Ha CTaThbd 10 JaHHOM mpoOneMaTMke W CKayMBaHWs NyONWKaluid, Kak 3TO

MIPOIEMOHCTPUPOBAHO Ha PUCYHKE 22.



t) 4.5, Busyanuzauma KorHUTHEHBIX dyHKLMA = =] EA

Y70 TaKkoe KorHUTHEHSA PYHE LKA

BrzyanisauWa npardels, 00paTHEIR, NOSHTHEHER, HEMSTHEHEE, NOAHOCTER M Y3CTHYHO PEAYUHPOBAHHEIH KOMHHTHEHEIE PYHIKLHE
K.OrHUTHEHAA PYHKLMA NPEACTAENAST COB0H MpafHYeckos OTOSPaKEHHE CHIlbl M HAMPAENEHHA BAMAHKA PA3NHYHEI SHaYE-
HMI HEKOTOPOrD $akTORa Ha Nepexoabl OFEEKTa YNPAENEHHA B GY0YUHE COCTOAHMA, COOTEETCTEYHILME KNacCca, KorHw-
THEHEIE PYHKLMK NMPELCTSENAKT COG0M HOBBIM NEPCNEKTHEHEIN HHCTPYMEHT OTPAMEHMA M HAr NALHOM EMSYaNUSaUHH SaKo-
HOMERHOCTERN M 3 MIMPHYECK A SaK0oHOE. PaspatoTka coqep#areneHON HAYYHOM HHTEPMPET ALHM KOMHWTHEHEIS PYHKLME
MPEACTSENAST COB0MA CNOCoS NOSHAHWMA NPMPOLE, OSWECTES M YENDEEEE, KOrHUTHEHEIE yHELMI MOTUT GeME: NparblE,
OTPAHAMLMHE SAEHCHMMOCTE KAACCOE OT NPMSHAKOE, 0506 SHLWME KHPORMALMOHHEIE NOPTPETEI NPUSHAK OB, 0GPATHEIR, OTPa-
HAOWME FABUCHMOCTE MPMEHAKOE OT KAACCOE, 0B06LW SHLWME MHPOPRALMOHHEIE NOPTRETE KAACCOE; NOSHTMEHEIE, NOKaZk-
BAKLME YERY CNOCOACTEYT CUCTERE AETERMMHALMM, HEMSTUEHEIE, OTRAKAKILLME YErY NPENATCTEYHIT CHCTEMAE 0ETEPMMH-
HALLMM; CPEAHEESERLIEHHEIE, DTRAHAMWME COBDKYMNHOE BNMAHME BCER SHAYEHME DaKTOpOE Ha NOBELEHME OFEEETE [NpUYE B
KAYECTEE BRCOE HAMMMOAEHME MCNONESYETCH KONMHECTED MHPORMALMY B SHAYEHMM PryrEeHTa O SHAYEHMAR GYHELMK] pas-
MHYHOE CTENEHER PEAYKLUMM WM CTENEHEH LETEPHMHALMM, KOTOPAA OTPA#AET B rpafuyeckol opre (B ¢opme Nonock]
KONMYECTED SHAHWE B 3PrYMEHTE O SHAYEHMH DYHELMK 1 ABNSETCA SHANOMOR W 0600WEHKEN 0OEEPWTENEHOM D WHTEPEANE.
Ecnv oTofipasite NoOaMaTpuuy MaTpulel SHAHWA, OT00pA#aA WBETOM CHUNY M HANPABNEHWE BMAHWA Ka00H FpalauMi HekD-
TOPOH ONHCATENEHON WEANE] HA NEPER0L OFBEKTA B COCTOAHMA, COOTBETCTEYOWME KNACCAM HEKOTOPOM KNACCHOHE SLMOH-
HOM LWK.ABI, TO NOAYYH HEPELYLMPOESHHYK KOMHHMTHMEHYRD PYHKLMID. K.OrHUTHEHEIS BYHKLMM ABNAKTEA HAMGONES PA3EM-
ThIM CPEACTEORN MSYYEHMA NPUYMHHO-CASACTEEHHEIY 3AEMCUMOCTEN B MOLENMPYEMON NPEAMETHON 0SNacTH, NPE10CT SENAE-
FElr CUCTERMOR "Jigoc’’. Heoxog o OTMETHTE, MTO Ha BME, PYHELMEA EAMAHMA MATEMATHYECKOR Mogensto CK-aHanuza He
HakNAALIBEAETCA HHKAKME OFPaHHMYEHME, B YACTHOSTH, OHW MOrYT BbME W HE gMddepeHuMpyetbe. O Myyedko E.B. MeTton
BHEYANHIALHH KOrHUTHEHER SYHKLHE - HOBBIA MHCTPYMEHT HOCASM0BaHMA 3 MOMPHYECKHA AaHHEK BONBWON PASMEPHOCTH /
E.B. Myuenko, A.T1. TpyHee, J.K. Bangbrk /¢ MNoakTemMarieckHil ceTeBol 3 NekTPOHHEIR HAYYHEIE sypHan KySaHckoro rocy-
LAPCTEEHHOMD 3rpapHoro YHUEEpCHTETa [HaydHeR ypHan FydlAY ] [3nekTpoHHeE pecypc]. - KpacHogap: Kydlad, 20117, -
M03(EY]. C. 240 - 282, - Wuep WHpoprperueTpa: 042110001 2450077. | 2,688 y.n.a. - Pesrm gocTyna:

httpe e kubagro. /2001 A03/pdf A1 8. pdf

3a03ETe HYUAHEIN PEKMb;

BHayanH3aUHH KOTHHTHEHBX hYHKLHHA | Cradare Noafopky NYSAMKALMEA MO KOMHUTHEHEIM SUHE LKA |

NUTEPATYP. COBIMKM HA CTATEM M0 KOMHKTUEHBIR EYHK LA | CkauaTe NoaSopKy NYsSnuEaUHE 0o YIpagneHUn  SHAHHARA |

Pucynok 21- Dxpannas gopma pexxuma 4.5 cucteMbl «Hg0c-X++»

«Buzyanuzaiys KOTHUTUBHBIX () YHKITHI

[lpumenuTensHO K 3ajade, pacCMaTpUBaeMOW B JaHHOW paboTe, KOTHUTHUBHAS (DYHKIMS ITOKA3bIBaeT,
Kakoe KOJIMYECTBO HH(MOPMAIMU COAEPXKUTCS B Pa3iMYHBIX 3HAYEHHUSAX (AKTOPOB O TOM, 4YTO OOBEKT
MOZEIUPOBAHUS IIepeHeT B Te WM HHble Oyaylre cocTosHMs. KOrHUTUBHBIM (DYHKIIMAM MOCBAIIEHO MHOXKECTBO
pabot, 1mo3ToMy 31ech He OyneM OCTAaHABIMBATHCA HA OMHCAHWHM TOTO, YTO IMPEINCTAaBISIOT COOOW KOTHUTHUBHBIE
¢yaxkumun B ACK-amanmmze. Ha pucynke 23 mpuBemeHBl BH3YyalW3alldl BCEX KOTHUTHBHBIX (DYHKITMA JaHHOTO

npuiokenus A moaenu INF4.
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Pucynok 22—BH3yaJII/I3auI/IsI OTHUTUBHBIX PYHKIUH I 0000IIEHHBIX

KJIACCOB M BCE€X ONMHMCATENbHBIX IIKaJI 1J1s1 moaein INF4

2.3. SWOT u PEST maTpuusbl 1 1uarpaMmmbl

SWOT-ananu3 sBisieTcsl NIMPOKO U3BECTHBIM U OOIIETPU3HAHHBIM METOIOM
CTpPaTeTMYECKOTro IulaHupoBaHusA. OJHAKO O5TO HE MEIIAeT TOMY, YTO OH
MOJIBEpraeTcsi KPUTHKE, YAaCTO BIOJHE CIpPaBeIIMBON, 0OOCHOBAHHONW U XOPOIIO
apryMeHTHpoBaHHOW. B pe3ynbrate Kputuyeckoro paccmorpenuss SWOT-
aHanM3a BBISBICHO JOBOJBHO MHOTO €ro cialdblX CTOpOH (HEIOCTaTKOB),
MCTOYHUKOM KOTOPBIX SIBISIETCS HEOOXOJMMOCTh MPHUBJICUCHHS] DKCIEPTOB, B
YaCTHOCTU IJIsi OLIEHKH CWJIBl M HamNpaBIICHUS BIUSHUS (PaKTOpoB. SIcHO, YTO
AKCIIEPTHI ITO JAENaT HeGOopMaIu3yeMbiM MyTeM (MHTYUTHUBHO), Ha OCHOBE
CBOETO MPO¢eCCHOHAIBHOTO OMbITa U KoMIleTeHIInd. Ho BO3MOKHOCTH IKCIIEPTOB
MMEIOT CBOM OTPAaHWYEHHUS U YACTO MO PA3JIMYHBIM MPUYMHAM OHU HE MOTYT U HE
XOTAT 3TO caenaTh. TakuMm oOpazoM, Bo3HHKaeT mpobiema nposeaeHus SWOT-
aHanu3a 0e3 MPUBJICUYECHHUS HKCIEPTOB. DTa MpoOIeMa MOXKET pPEelIaTbCsl MyTeM
aBTOMaTH3alny (PYHKIIUN SKCTIEPTOB, T.€. IyTEM MU3MEPEHUS CUJIbI M HATIPABICHUS
BIUAHUS (DAKTOPOB HEMOCPEICTBEHHO HA OCHOBE AMIIMPUUYECKUX JTAHHBIX.

[Togo6Has TexHomorusi pazpaboTaHa AaBHO, €il yxke okono 30 jeT, HO oHa

MaJOM3BECTHA — 3TO HHTEJUIEKTyallbHas cucTema «Juaocy. [laHHas cucrema



Bcerga  obOecrneurBalla  BO3MOXKHOCTh  MPOBEACHUS  KOJMYECTBEHHOTO
apromatusupoBanHoro SWOT-ananu3a 0e3 MCMOIB30BAHUS SKCHEPTHBIX OLEHOK
HEIOCPEACTBEHHO HAa OCHOBE JMIIMPUYECKUX JaHHbIX. Peszynprater SWOT-
aHanM3a BBIBOJWINCH B (hopMe MH(DOPMAIIMOHHBIX MOPTPETOB. B Bepcuu cucteMbl
mog MS  Windows: «OQugoc-X++»  OpemiokKEeHO  aBTOMAaTU3UPOBAHHOE
KOJIMYECTBEHHOE pelleHne mnpsMod u oOpatHo 3amau SWOT-ananuza c¢

noctpoeHreM TpaauiuoHHbix SWOT-matpuil u quarpamm (pUCyHOK 24).

0 4.4.8, KonndecteenHelil asTomatnsnposantei SWOT-ananns knaccos cpegereamn ACK-ananusa 8 cucteme "Jiigoc” EI@
Bb|60p Knacca. CooTBeTCTBYIOWEro Gynyu.lemy COCTOSAHMIO 00beKTa yrpaeneHud

Koo | HaumeHoeaHWe knacca

1| KOMAHDAANA

2| KOMaH DAARI
3| KOMAHDAARL

4 _
5| KOMaHDA-BAL

«| | »

SWOT-ananus knacca: 1 "KOMAHOA-ANA" B monenu: 7 "INF4"
CnocoGCTRYIOLIME (DAKTOPH M cuna MX BNUAHKS [NpenaATcTBYWIWME QAKTOPHL M CUNa MX BNMAHUA

Cuna

F.on || HaumeHosa KTOpa Cuna

EAHAHMA

EAHAHMA

132,

HAYEHMA

W Ero UHTEQES,

Ky K OMAHDA-ANA

144 | UrPOK.-donnebrl .| 132.75C
368 | MIPOK-percit | 132.75C

41| MrPOK.-andergali 88 167
184 MIPOK-glaustrl 88.167
408 | MrPOK-rodrif03 21.293
204 | MrPOK.-guerryI01 18.10%

[

HOMEP MATYA-ALS 200307150 4
HOMEP MATHA-ALS 200107100 4
HOMEPR MATHYA-NL5200407130 2.934
569 r0A-1/3-{2001.0000000, 20056666667} 2.354

8] HOMEP MATHA-NLS 200207030 1.09C~ f
< [ < [

BEMOYUTE duneTp no dakTopy | BEIKMHNYUTE $unetp no daktopy | BEMOYUTE duneTp no dakTopy | BEIKMHNYUTE $unetp no daktopy |

w

oW

Morowe Abz | Prel | Pre2 | Infl | Inf2 | Inf3 | Infd | InfS | InfE | Inf7 Heiipon

SWwWOT-guarpara | WHTEerpankHan KOrHWTHEHEA KapTa |

Pucynok 23-ITpumep SWOT-Martpuist B mogenu INF4

CnenyromumM 1marom  sBisietcst  noctpoenne SWOT-nguarpammsel,  iis

HaTJISTHON JIEMOHCTpAIUU padOThl, TPOJEMOHCTPUPOBAHHOM HAa pUCYHKE 25.



SWOT-ANATPAMMA 3HAYEHWNA ®AKTOPA: "[569] FTO-1/3-{2001.0000000, 2005.6666667}" B MOLENW: "INF4"
MpunoxeHue: "MpunoxeHue, cosgaHHoe NyTemM BBoAa AaHbIX U3 B[] Inp_data. 3To HazBaHMe MOXHO CKOppeKTMpoBaTk"
dakrop: [4] rog

3Ha4eHume: [569] 1/3-{2001.0000000, 2005.6666667}

CocToAHMA, KOTOPkIM AaHHoe 3Hay.chakTopa CMIOCOBCTBYET: CocToAHKMA, KOTOPbIM AaHHOE 3Hay.chakTopa MPENATCTBYET:

[1] KOMAHLA [1] KOMAHIA

HIANA 0,635 13]DET

[1] KOMAHIA [1] KOMAHIA

[22] MON 0627 [37] WAS

[1] KOMAHOA [1] KOMAHOA

[14]FLO 1=-0.597 [71LAA

[1] KOMAHTIA [1] KOMAHTIA

[15]HOU \--0.422 BT

[1] KOMAHLA [1] KOMAHIA

[23] NYA 1—0.379 [33] TBA

[1] KOMAHLA [1] KOMAHIA

121ARI 10,255 [20] MIL

[1] KOMAHLA [1] KOMAHIA

[29] SEA 10226 [16]KCA

®unbTp No knaccam BbIKIKOYEH. inanasoH kogos: 1-39 ©unbTp no knaccam BbIKIHOYEH. Kopos: 1-39

BAWAHUE LAHHOIO 3HAYEHUA AKTOPA HA NEPEXO ), OFEKTA YNIPABAEHUA B COCTOAHWA, COOTBETCTBYIOWME KITACCAM: Mopra coanana: 01.06.2017-22:36:36

—— COCTOSHUS 0GLEKTA yNPARAEHAS (KAACCH), NEPEXONY B KOTOPHE AGHHOE ZHAUEHHE dakropa CMIOCOECTBYET, oTo6paxaetca aunmuam cesan KPACHOTO ugeta. TonLIWHA AMNHM OTp BXEET CTENEHD BAHSHHS.
—— COCTOSHMS 0GLEKT2 yNPARAEHNS (KAACCH), TEPEXONY B KOTOPHE AAHNOE THA4EHHE dakropa [IPEMNATCTBYET, otospaxaetcs auumsamm caszn CUHETO ugeta. TOMIMHA AMUAH OTPXAET CTENEHL BAUSIHNS.

Pucynok 24— SWOT -marpuiia, noctpoennas ais 2001 rona

2.4. HesiokaJIbHBbIE HEHPOHHBIE CETH

Ka)I(,HOMy KJIaCCy CUCTEMHO-KOTHUTUBHOM MOACIN COOTBCTCTBYCT

HEJIOKAJIbHBIA  HEHpPOH, COBOKYIMHOCTb KOTOPBIX O00pa3yeT HE JIOKAIbHYIO

HEHpOHHYIO ceTh. PaccMoTpuM npuMep Ha puCyHKe 26.

HENOKAINbHbIA HEUPOH B MOLENWA: "INF4"
Heipon: [39]-INFA-NL
n : Np co nyTem BBofa AaHbix U3 B[ Inp_data. 3T0 Ha3BaHWe MOXHO CKOPPEKTMPOBaThL

[2) nHra
[39] NL

J I @opma cosnana: 011.06.2017-22:36:06
[P wa weipona, 0 KABCCY [CHETEMA RETCPHKHAUMK Kaaccal: ¢ o
o we Gonee: 15
AKI ULEE samanme nbuamn KPACHOID useTa, TOMMH AHKHA [TPHBEACHNES B KPYXOUKE B UEHTPE AHHHH) OTpaXEET y o e e e o ak Sttt ST ML
— TOPMOIAUIEE 8 ananke aT06paxacTcs awnnann CHHETO UBETS, TOALIHHS AHKAN [IPHEEAEKHEA & KPYXOYKE B EHTDE AHHHK] GTRAXAET OTHOCHTEARHYI CHAY BAHAHNS. BH3yaaH3auus HEAPOHA C KOLAMH H HIMKEHOBAHKAMH PEUCATOROR

Pucynox 25- Hetipon mist iuru NL



BH&FOI[apH AaHHOMY HCprOHy BHUJIHO, KaK HI'POKHW PAa3JIMYHBIX KOMAHI

BJIMAIOT HAa COCTOSAHUC JIMT'H, KaKUC OKA3bIBAIOT aKTUBUPYIOIICC BIUAHHNC, 4 KaKHC

TOpPMO3sILIIEE.

2.5 KnnacrepHblii 1 KOHCTPYKTHBHBIN aHAJIN3

B pexume 4.2.2.2,

mocje pacduera MaTpul CXOACTBA,

KJIACTEPOB U

KOHCTPYKTOPOB, CTpouM 2D ceTh KIIacCOB B BBIOPAHHOW MOJCIHM 3HAHUH, IS

HarJIAIHOTO TPEJCTaBICHHs ceTh KiaccoB. Ha pucynke 27 HariasigHO BHUIIHO, YTO

HauOoJIbIIIEe CXOJCTBO HaOrogaeTcsa B kiacce «JIura ALy, xorma kak HamOoJblee

pasnuuune Habmromaercs B kiacce «Jlura NL».
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KOMAHOA-LAN

KOMAHLOA CHA

KOMAHOA OAK

CEMAHTUYECKAA 2D CETb KITACCOB B MOAEJIN: "INF4"

KOHCTPYKT KNACCA: [38]-NTUrA-AL
Mpunoxenue: MpunoxeHue, co3faHHoe NyTem BBofa AaHbix u3 B Inp_data. 3To HasBaHWe MOXHO CKOpPPEKTUpOBaTh

KOMAHAAATL

KOMAHOA-PIT

KOMAHOA GHN

KOMAHLA-CIN

[nanason KOODB KNaccos: 1-38

Ypoeekb cxonctea He mexes: 0%

Yucno oTobpaxaemsix knaccos: 15

Cnocob BbibopkH KNAaccos: MAX n MIN yp.cx.
[ata u BpemA co3panuA dopmbl: 01.06.2017-22:33:39

CX0/ACTBO H paanHyHe MEXTY KNaccanmu no WX NPH3HAKaM (FpafauHAM daKTopOE, CHCTEME JETEPMHHALMK):

CXOQCTBO knaccos orobpaxaerca nuHuAmMK ceR3n KPACHOTO usera, TonwwHa NMHHA (NPHEELEHHAA B KPYXOYKE E LIEHTPE NIMHKH) OTPaXaeT CTeneHs CXOACTBA.
PA3MMYKE knaccos oTobpaxaeTcs NuHMAMM CBA3H CUHETQ uBeTa, TONWKHA NUHMK (NPUBEAEHHAR B KPYKOYKE B UEHTPE NUHKH) OTPAKAET CTENEHD PAsMHYMS.

Pucynox 26— Cemantuueckas 2D ceTb ki1accoB




SAKVIIOYEHUE

B cBsm3u ¢ CYILIECTBOBAaHUEM MHOKECTBA CHUCTEM MCKYCCTBEHHOTO
MHTEJIEKTA, TO BO3HUKAET HECOOXOJMMOCTH COIIOCTABMMOM OIIEHKHM KayecTBa HMX
MaTteMaTH4ecKux mojenei. OJHUM W3 BapUaHTOB PEIICHUS ITOM 3a7a4yu sIBISETCS
TECTUPOBAHUE PA3IMUYHBIX CUCTEMBbl Ha 00IIel 0a3e MCXOIHBIX JNaHHBIX, IS YETO
OYeHb YJ00HO HCIOJIBb30BaTh OOIIEAOCTYITHYIO 0a3y perno3utopus «Kaggle».

B nannoit  nmabGopaTopHOM  MPUBOAUTCA  Pa3BEPHYTHIM  MpuUMep
UCTIOJIb30BaHUs 0a3bl JaHHBIX pernosutopus «Kaggle» s onenkn kadectsa
MaTeMaTHYeCKUX Mojenen, npuMmeHsieMblx B ACK-aHanu3e u ero mporpaMMHOM
WHCTPYMEHTAPUU CHUCTEME HCKYCCTBEHHOTO HWHTE/UIeKTa «Jhmoc». [lpu 3Tom
HanboJyiee JIOCTOBEPHOM B JIAHHOM TPWIOKEHUHM OKazamch wmojaenu INF4,
OCHOBaHHAs Ha CEMaHTHYECKOW Mepe I1enecooOpa3HocTd  WHPOpMAIUU
A.XapkeBuua Mpu UHTETpalibHOM Kputepuu «CyMma 3HaHu». TOYHOCTH MOJENIH
coctaniser 0,930, 4To 3aMETHO BBIIIE, YeM JIOCTOBEPHOCTh SKCIEPTHBIX OILECHOK,
KOTOpas cuutaercsi paBHOM 0Kkojo 70%. [{ns OIleHKH JOCTOBEPHOCTH MOJEJEH B
ACK-ananuze u cucreme «IUIOC» UCMOJb3YyETCs MeTpuka, cxoaHas ¢ F-
KPUTEPUEM.

Ha ocnoBe 6a3bl mannubix «Kaggle», paccMoTpeHHoi B JaHHON JaHHOM
1abopaTopHO paboTe, MOCTPOCH MOJIENIM NPOTrHO3upoBaHus ¢ nomompio ACK-

aHaJIu3a U peain3yrouiei ero CUCTEMbI « QUI0CH.
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