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1. BBEAEHHUE

1.1. Onucanue uccsiexyemMoii npeaMeTHOM 00J1aCTH

CoBpeMeHHass MHGOPMAIIMOHHBIE CHUCTEMbI TOJIy4alOT Bce Oosbliee
pa3BUTHE OJlarojapsi TEXHOJOTMSIM HMCKYCCTBEHHOTo HHTe/uiekTa. OreHka
KauecTBa MaTeMaTHYECKUX MOJIEJIel HEKOTOPBIX U3 HUX HE BBIHOCUT KpUTUKH. B
JTAaHHOM KypcoBOM paboTre paccMoTpeHo pemenue 3anaun ACK-ananus mpoOaemsr
peiitTuHra npogeccuoHanbHblx HrpokoB CSGO Ha OCHOBE JaHHBIM MoOpTaia

Kaggle.

1.2. O0beKT ¥ npeaMeT UCCJIeI0BAHMS

[enpio maHHOM KypCcOBOM pabOTHI SABIISIETCS.

3aiayaMu, IOCTABJICHHBIMU B JJAHHOM KypCOBOM paboTe, SIBISIOTCS:

— MOATOTOBKA HWCXOAHBIX JIAHHBIX W (QopMaiu3anus MOpeaIMETHON
00acTH;

— CMHTE3 U  BepuuKanus  CTaTUCTUYECKHUX U  CHUCTEMHO-
KOTHUTUBHBIX MOJIEJIEN U BBIOOP HAanboJee T0CTOBEPHOU MOEIIH;

— pellieHHe pa3IMYHbIX 3aJlad B Haubojiee JOCTOBEPHOM MOJEIu:
MPOTHO3UPOBAHUE, MOAACPKKA MPUHATHS PEIICHUH, UCCIEAOBAHUE MOTYYEHHBIX
MOJENEM.

OOBEeKTOM HCCeAOBaHUS JaHHOW pPaOOTHI SIBISETCS BbIOOpKA HAHHBIX O

npodeccuonanbHbIXx TypHUpax Urpbl CSGO.

1.3. [IpobJema, pemiaemasi B padoTe U ee aKTYaJIbHOCTh

[IpobGaemMa — 3TO HECOOTBETCTBHE (PAKTUYECKOTO  TOJOXKEHUS Jel W
xKenmaeMoro  (LEIeBoro) B OPEAMETE  HCCIENOBaHUs, IPOTUBOPEUUE MEKITY
(hakTUYECKUM u KEIIaeMbIM, u 3TO HECOOTBETCTBUE u

IPOTUBOPEYHE HEMPUEMIIEMO.
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Ecnu B pabote He cTaBUTCA M HE pelIaercs Kakas-aubo mpobiema, To 3Ta
paboTa He aKTyaslbHa, T.. BOOOIIE HE HYy)KHA U HEMOHATHO 3a4eM OHa HarlKCaHa.
[TorTomy mpobiema, pemaemas B pabore, o00s3aTeIbHO JOJDKHA  OBITh
chopMmynupoBaHa B caMmMoOM ee¢ Havane. llpenpiaymiue pasfensl SBISIOTCS
MOJITOTOBUTEIILHBIMU U CO3AIOT JUISI 3TOT0 HEOOXOJUMBIC TPEAOCHUTKH, YTOOBI
MOCTaHOBKa MPo0JIeMbl OblJIa 000CHOBAHHOW U YO UTEIHHOM.

O cooTHOIIeHNN conepkanus noHsATHi «IIpobremar» u «3agadar.

3amaya — 3T0 mpocTas mpobiema, a mpodiaemMa — 3TO CIIOKHAs 3ajaya.

CH0XXHOCTB OTHOCHTEIbHA, T.C. 3aBHCHT oT
CTETIEHU KOMIIETEHTHOCTH MCCIIEAOBATENs] U CTENEHH ero MHGOPMUPOBAHHOCTH U
BO3MOXKHOCTEHN MH(pOpMaLIMOHHOTO 1oucka. Eciiu uccienoBaTesnto n3BECTEH METO/T
pazperieHust MpoOIEMHON CUTYaIlMH, TO JIJIsl HETO ATO 3ajaya, a €ClIM HEU3BECTECH
WIH OH BOOOIIE HE CYIIECTBYET, TO Mpoliema.

I[IpeaMeT KaHAWAATCKOW JMCCEpPTALUM — 3TO peuiCcHuC 3aJgadu, IIYTCM

MPUMEHEHUS U3BECTHOIO METO/Ia, HO aJalTUPOBAHHOIO, JOPA0OTAaHHOTO  JJIA
KOHKPETHOTO IpeaMeTa MCCIENOBaHUsA. B 3TOM agamnrainuu, IpOBEACHHOU JIMYHO
aBTOPOM HCCJIEAOBAHMS, U COCTOMT Hay4yHas HOBU3HA. [[pakTrueckasi 3HAUMMOCTb
pEIIeHHs 3aJladyi COCTOMT B TOM, YTO paHee OHa He Oblja pelieHa B MpeIMeTe
WCCJICIOBAHUS U OTO PEIICHUE MOXKET ObITh TPUMEHEHO B OOBEKTE MCCIICIOBAHNS.
Kanaunarckas nuccepranus — 3TO MPUKIATHOE HAYYHOE UCCIIEIOBAHHUE.

[IpeaMeT JTOKTOPCKOW JUCCepPTAIMU — ATO PEIICHHE MPOOJEMBbI, MyTEM

pa3paboTku HOBOro metoja. MHade roBopsi, IOMCK METOJA pPElIeHUs] MPOOJIEMBI,
COOTBETCTBYIOILIETO OOOCHOBAaHHBIM TPEOOBaHUSAM, HE JaJl MOJOXKUTEIHHOTO
pe3ynibTata W MPUIUIOCH pa3padoTath COOCTBEHHBIM MeTon. Hayunas HOBH3HA
paboTbl COCTOMT B pa3pabOTKe HOBOTO paHee HEU3BECTHOrO METOoja,
00EeCIeunBaIOIIEr0 pPElIeHHe HE TOJbKO MpOOJIeMBbl, perraeMoil B pabore, HO U
CXOJHBIX MPOOJIEM B APYTHX MPEIMETHBIX oOnacTsaX. [IpakTudeckas 3HAYMMOCTD
peuieHust mpo0JIeMbl COCTOUT B TOM, UTO 3TO PEUICHUE MOKET ObITh MPUMEHEHO HE
TOJIBKO B TpeaMEeTe M OOBEKTE HCCICNOBAaHUS, HO W B JPYTHUX MPEIMETHBIX

O6J'IaCT}IX, d TAKKC B TOM, 4YTO AJIA IOCIICAYIOINX IMOKOJICHUM I/ICCJIC,ZIOBaTCJIeI\/’I oTa
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npobsieMHasi cuTyanus yxke OyneT KBanuuuupoBaThcs HE Kak mpoldiieMa, a Kak
3amaya. TakuMm o0Opa3oM, JOKTOpPCKas JHCCEpTalrs HMMEET MEXKOTpPacIeBOe
3By4aHHE€ M NEPEeBOAUT pelIaeMyro mpodiieMy B Kiacc 3anaud. Jlokropckas
JauccepTaiys — 3To (yHIaMeHTaIbHOE HAYYHOE UCCIIEIOBAHME.

WNHTEepecHO, 4TO HCTOPUYECKH NEPBOE JIOTUYECKH O€3yNpedyHOoe HIMPOKO
U3BECTHOE HaM ONMCAHHWE NMPOOJEMHOW CHUTyallMM, MO-BUAUMOMY, Aanl bynna B
CBOMX YEThIPEX OJIArOPOJHBIX HCTHHAX: CYIIECTBYET CTPaJaHHE; CYIIECTBYET
IpUYMHA CTPAJAHUS — )KEJIAHUE; CYIIECTBYET PEKpaleHUE CTpalaHusl — HUPBaHa;
CYILLECTBYET MyTh, BEAYIINI K IPEKPAIICHHUIO CTPAJaHUs — BOCbMEPUYHBIN MTyTh.

Koncrartanusa npoOneMHol cuTyanuu aaHa bynnoi B cieayronux cloBax:
«CymiectByeT ctpaganue» ((aktuueckas cutyauus), «CylecTByeT npeKpalieHue
cTtpaganus» (ueneBoe cocrosiHue). Cnoco0 mepexoda OT HEXKeIaTeJIbHOTO
(aKTUYECKOrO0 COCTOSTHUS K KeJIaTeIbHOMY IIEJIEBOMY OB paHee HEU3BECTEH, U
Bbynna coobuiaer, yto «CyIiecTByeT MyTh, BEAYIIUNA K MPEKPALLIEHUIO CTPaJaHUs»
(M3BECTHBIM KaK BOCBMEPUYHBINA IyTh). DTOT MYTh COCTOUT B IMOCJEI0BATEIBHOM
yCTpAaHEHUM MPHUYMH CTpajaHuil (BOCBMEPUYHBIA IyTh), B KayeCTBE KOTOPBIX
byana ykaspiBaeT Ha »kenaHud. CTpagaHus MOTYT OBITb YCTPAHEHBl ABYMS
criocobamu:1) co3naHueM BHEIIHEW CUTyallid, HE BBI3BIBAIONICH CTpajaHuii; 2)
TaKUM H3MEHEHHEM caMoro ceds, B pe3yjibTare KOTOPOTo Jt00asi BHEIIHSS
CUTYyallMsl He BbI3bIBAET cTpafaHuil. bynna onuceiBaer 2-i crocoo.

Pe3ynbratom gaHHbIN pabOTHI MOKHO CUUTATh MOJYyUYEHUE TEOPETHUECKUX U
NPaKTUYECKUX 3HAHUKW B 0OJAcTHM aHanu3a pabOThl CUCTEM HMCKYCCTBEHHOTO
MHTEJUIEKTa U aHalln3a pe3yibTaTa uX paboThl.

KypcoBas pabGoTa cocTomT H3 BBEACHMS, TpeX TIJiaB, BBIBOJA, CIIMCKa

autepaTypbl. Q01U 00beM pabOThI COCTaBISAET 63 CTPAHUIIBI.



1.4. Heas 1 3a0aum padoThl

He cMoTpst Ha onmucaHHbBIE BBIIIE Pa3iMyus MEXKIY 3aadeid U mpoOieMoi
OOBIYHO B HAYYHBIX HCCIICIOBAHUSIX TOBOPST O PEIIEHUH MPOOJIEMBI.

OTO CBsS3aHO C TeM, 4YTO OOBIUHO TOcie (OPMYTUPOBKH pEIIaeMoil
pOOJIEMBI CTaBUTCS LIETb €€ pELIUTB, a 3aTemM
OCYILECTBIISIETCS JEKOMIO3ULINS LENN B IOCJIEAOBATENBHOCTD 3a/1a4, PEUICHUE
KOTOPBIX SIBJISIETCS TAaMH JTOCTUKEHUS LENH.

A wmHaye ObI MOJY4Yasaoch, YTO €CTh PsiJ MOJ3ajiay, SIBJISIOMUXCS TalaMU
pElIeHUs 3a/layd, YTO YHUCTO CTUIIMCTHYECKH HeyaoOHo. IlocraBnenHble 3ampauu
OOBIYHO CTAHOBSTCS MOAPA3AECIAMH HAy4YHOM pabOThI, HAPUMEp, MOAPA3ACIAMH
NOCJIEYOUIUX IJ1aB IUCCEPTALUU U PA3LIEIIOB CTAThU.

[lockonbKy i1 pemieHuss MOCTAaBICHHOW MPOOJIEMBl HUCHOJIb3YETCS
aBTOMATU3UPOBAHHBIN CHUCTEMHO-KOTHUTHBHBIN aHanu3 (ACK-anamu3) u ero
MpPOTPaMMHBIN HHCTPYMEHTapui, B KadeCTBE KOTOPOTO B HACTOSIIEE BpeEMs
BBICTYIAET UHTEIJIEKTyallbHasi CUCTEMa «DUI0C», TO JTOCTHKEHHE MOCTABICHHON
Henu o0ecreynBaeTcsl pelleHueM CIEeIyIOUIMX 33aJad U MoA3adad, KOTOphIe
SBJIFOTCS ATAlaMU JOCTHUKEHUS LEIH:

3anaua-1. KornutuBHas CTpyKTypu3alusi TNpeaMeTHou oOnactu. [[Be
WHTEPIPETALNUN KIACCU(PUKAIMOHHBIX U ONMKMCATENbHBIX IKAJ U TpajaIui.

3agauda-2. @opmanu3zaius IpeaMeTHON 00JaCcTH.

3agaya-3. CHHTE3 CTAaTUCTHUYECKUX W CHUCTEMHO-KOTHHUTHBHBIX MOJEIIEH.
MHuoronapameTpuueckas TAU3aLUs U YACTHbIE KPUTEPUU 3HAHUM.

3anauva-4. Bepudukarus Mojenei.

3anaua-5. Beibop Hanbosee 70CTOBEPHON MOJIEIH.

3anava-6. CucremMHas HACHTU(PUKALNS U IPOTHOZUPOBAHUE.

3apaua-7. [lognepkka mpuHATUS  pelieHuidl  (YNPOUIEHHBI  BapuaHT
NPUHATUS PENICHUM Kak oOpaTHas 3ajada TPOTHO3WPOBAHMS, TO3WUTUBHBIN U
HEraTUBHBIM HH(pOpMAIMOHHBIE MOpPTpeThl kiaccoB, SWOT-ananu3; Pa3Butsiii

anroputm npunHsatusa pemiennii B ACK-ananuse).
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3anmaua-8. MccnenoBanue 0O0BEKTa MOJEIMPOBAHUS IYTEM HCCIEAOBAHUS
ero monenu (MuBeptupoBannsie SWOT-auarpaMmbl 3HaYEHUN OMUCATEIIBHBIX
mKan (ceMaHTU4Yeckue TmoTeHIuanbl); KiacTepHO-KOHCTPYKTHBHBIN — aHalu3
Kj1accoB; KinacTepHO-KOHCTPYKTMBHBIM aHAjIW3 3HAYEHUM OIMCATEIBHBIX KA
Mogenb 3HaHUW CUCTEMBI «DWA0C» W HEJOKaJdbHbIe HEWpoHbl; HenmokanbHas
HeHpoHHast ceTh; 3d-MHTerpajibHble KOTHUTHBHBIE KapThl; 2d-MHTErpaibHbIC
KOTHUTHUBHBIE KapThl COJIEPKATEILHOIO CPAaBHEHUS KIJIACCOB (OMOCPEIOBAHHbBIC
HEYETKHE MpaBIoNoo0HbIe paccyxkAeHus); 2d-uHTerpaibHble KOTHUTHUBHbBIC
KapThl COJAEPKATEIHHOTO CpaBHEHUS 3HA4YeHUM (PaKkTOpoB (OMOCpeI0BaHHbBIC
HEUYETKHUE MPaBAONOI00HBIE paccyxaeHus1); KoruutupHbie QyHKIIUN; 3HAYUMOCTh
OMMUCATENBHBIX LKAl U UX Tpanaunii; CTeneHb JeTEpPMUHUPOBAHHOCTH KIJIACCOB U
KJIaCCU(UKAITMOHHBIX IIKaM).

[TocnenoBarenbHOCT, OOpPAaOOTKM JaHHBIX, WH(OpMAIMM W 3HAHUU B
cucteMe «DHa0C», MOBBIIICHUE YPOBHS CHUCTEMHOCTH JaHHBIX, MHGOpMAIMHU U

3HAHUM,
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opbleobycnasnueatloTeronepexoasatobyayuieeLienesoecoctosHue. Takumobpa3oM3aaadanpuHATUAPELLEHNASBNAETCAOOPaTHOMNOOTHOLLEHNIOK3a4a4enporHo3nposa
HUs);
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Pucynok 1. ITocinenoBatenbHOCTh pelICHUS
3agau B ACK-apannize um cucreme
«D2umocy»

PaccMmoTpum pelieHre moCTaBICHHBIX 3371a4 B TTOJIPOOHOM

YUCJICHHOM TIpUMeEpeE.
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2. METOJBI

2.1. O6ocHOoBaHMe TPeOOBAHMI K METOAY pPelIeHUs MP00JIeMbI

B kauecTBe MeTO/1a CCIEI0BAHUS, PELICHHSI TPOOTIEMBbI U IOCTHXKEHUS
LM OBLJIO PEILIEHO UCII0JIb30BATh HOBBIA METOJT UCKYCCTBEHHOI'O MHTEIIJIEKTA!

ABTOMATU3UPOBAHHBI CUCTEMHO-KOTHUTHBHBIA aHanmu3 wim ACK-
ananu3. OcHoBHON npuunHOM BbIOOpa ACK-aHanmu3a sBIseTCSs TO, 4YTO OH
BKJIFOUAET TEOPHUIO U METOJ KOJIMUECTBEHHOTO BBISBIIEHUS B COIIOCTaBUMOI (hopme
CWIbl W HAMNpaBJICHUS NPUYMHHO-CIEICTBEHHBIX 3aBUCUMOCTE B HEMOIHBIX
3alIyMJICHHBIX JAaHHBIX OYEHb OOJBIION Pa3MEPHOCTH YHMCIOBOW M HE YHMCIOBOU
IPUPOBL, U3MEPSEMBIX B PA3JIMYHBIX TUIAX IIKAT U €IMHULAX U3MEPEHUS.

OueHp BaXHBIM SBJIICTCSA Takxke To, uTo ACK-aHamu3 mmeer cBOHU
Pa3BUTBIA JTOCTYIIHBINA MPOrPaMMHBI MHCTPYMEHTapui, B KaueCTBE KOTOPOTO B
HACTOSILIEE BPEMS BBICTYNAET YHHBEPCANIbHAs KOTHUTUBHAS AHAIMTHYECKAS
cuctemMa Aidos-X. Cucrema «9UA0C» BBITOJHO OTIMYAETCS OT JPYTUX
WHTEJUIEKTYJIbHBIX CUCTEM CIIEAYIOIIHUMHU ITapaMeTpaMu:

- pa3paboTaHa B YHHUBEpCAJIbHOW MOCTAHOBKE, HE 3aBUCSIICH OT
npeaMeTHor obsactu. I[loaToMy OHa sBIs€TCS YHUBEPCAIbHOM U MOXKET OBITh
OpUMEHEHa BO MHOTHMX MpEAMETHbIX O0O0JacTsX, B KOTOpbIX He Tpedyercs
aBTOMATHUYECKOr0, T. €. 0€3 HEMOCPEICTBEHHOIO0 y4acTHs YEJIOBEKA B PEaJbHOM
BPEMEHH pEIICHUs 3a/1ay UIeHTU(UKALNU, TPOTHO3UPOBAHUSA, IPUATHS PEILICHUIN
U MCCIIEZIOBAHUSA MTPEIMETHON 00J1acTH;

— HaXOJUTCS B MOJHOM OTKPBITOM O€CIJIATHOM JOCTYINE MpUYeM
C aKTyaJIbHBIMH HCXOJIHBIMU TEKCTAMH;

— ABJISIETCS. OJHOM M3 TMEPBBIX OTEYECTBEHHBIX CHCTEM
MCKYCCTBEHHOTO MHTEJJIEKTa IEPCOHAJBHOTO YpPOBHS, T. €. He TpedyeT OT
M0JIb30BAaTENsl CIIEHUATbHON MOJArOTOBKU B 00JIACTH TEXHOJOTUN MCKYCCTBEHHOTO

HUHTCIICKTA. «KMMCCT Hy.]'[GBOﬁ IMOpor BXoda»,
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— o0ecreunBaeT yCTOMUMBOE BBISIBICHHE B COMTOCTaBUMON (opme
CHJIbI M HamnpaBleHUs NPUYUHHO-CIECICTBEHHBIX 3aBHCHUMOCTEH B HEMOJIHBIX
3alIyMJICHHBIX B3aMMO3aBUCHUMBIX (HEJIMHEMHBIX) JaHHBIX OYEHb OOJBIION
pPa3MEpHOCTH 4YMCIOBOW W HE YMCIOBOM MPHUPOJABI, U3MEPSEMBIX B Pa3IMUYHbBIX
TUTAX MKl (HOMUHAJIBHBIX, TOPSAKOBBIX U YHCIIOBBIX) U B PA3IMYHBIX €IUHUIIAX
u3MepeHus (T.. HE MPEIbSABISET JKECTKUX TpeOOBaHMHM K JaHHBIM, KOTOpBIE
HEBO3MO>KHO BBIIIOJIHUTH, @ 00pabaThIBaeT T€ JaHHbIE, KOTOPHIE €CTh);

— COJICP’KUT OOJBIIOE KOTMUYECTBO JIOKATBHBIX (TIOCTaBISIEMBIX C
MHCTAJUISIMEN ) U 00IaYHBIX YYEOHBIX U HAYYHBIX DUI0C-IPUIIOKEHUH;

- MOJJIEPKUBAET on-line cpeny HAKOIUIEHWS 3HAHUM M IIUPOKO
UCTIONIB3YETCSI BO BCEM MUDE;

— o0OecnieunBaeT MyJbTUSA3BIYHYIO TOJAEPKKY UHTEpPeiica Ha 51
A3BIKE.

S3pIKOBBIEC Oa3bl BXOAAT B MHCTAUIALMIO U MOTYT MOTIOTHATHCS B aBTOMAaTUIECKOM
peXUME;

— Hambosee TpPyAOEMKHE B  BBIYUCIUTEIBHOM  OTHOIICHUH
olepalii  CHHTE3a MOJeNe M pacro3HaBaHHUS pEaTu3yeT C IOMOIIBIO
rpaduyeckoro mnporeccopa(GPU), 4uro Ha HEKOTOpHIX 3ajadax oOecleunBaeT
YCKOPEHHUE pEIIEHUWEe AHTUX 3aJady B HECKOJbKO ThICAY pa3, 4YTO pPEATbHO
o0ecreynBaeT WHTEIEKTYaJbHYI0 00paOOTKy OOJBIIUX JAaHHBIX, OOJBIION
uHdopmaruu U OONbIIMX 3HaHUH(TpadUUECKUl MpoIecCop AOJKEH ObITh Ha
yuncete NVIDIA);

— oOecneunBaeT MpeoOpa3oBaHUE HCXOIHBIX AMIUPUUYECKUX
JaHHBIX B MH(OpMalMIO, a €€ B 3HAHUS MU PEIICHUE C HCIOJIb30BAHUEM ATHX
3HaHWU 3a7a4 KiaccuuKayu, MOAAEPKKA MPUHATHS PEUICHHH W UCCIIeTOBaAHUS
peaIMeTHONW 00JacTH MyTeM HCCIIEOBaHHS €€ CHCTEMHO-KOTHUTHBHON MOJIEINH,
reHepUpysl MPU ITOM OUYEHb OOJBIIIOE KOJIMYECTBO TAOJUYHBIX M TpaduIeCcKUX
BBIXOJHBIX (hOpM (pa3BUTHsI KOTHUTHBHAS rpaduka), y MHOTHX U3 KOTOPBIX HET
HUKAaKHX aHaJOrOB B JAPYTUX CHUCTeMax (mpumepbl (OpM MOXKHO MOCMOTPETH B

pabore;
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— XOpOILIO MMUTUPYET YETOBEUYECKHM CTWUJIb MBILIUICHUS: J1aeT
pe3ynbTaThl aHadu3a, MOHATHBIE HKCIEPTaM Ha OCHOBE MX OMNBITA, UHTYUIIMU U
npodeccCuoHaNbHON KOMIIETEHIUY;

— BMECTO TOT0, YTOOBI MPEABSBISATH K HCXOJHBIM JaHHBIM
NpaKTHUYECKHME MW HE OCYIIeCTBUMbIE TpeOoBaHUS (BpoJAe HOPMAaIbHOCTU
pacrpejiesieHus, adCOIIOTHOW TOYHOCTU U TOJIHBIX MOBTOPHOCTH BCEX COYETAHUI
3HAYCHUU dbakTopoB u ux MOJIHOM HE3aBUCUMOCTH u
aJIMTUBHOCTH )aBTOMaTU3HUPOBAHHBI CUCTEMHO-KOTHUTHBHBIA aHamu3 (ACK-
aHanu3) npejuiaraeT 0e3 Kakou-1ub0 TpeBapUTEILHON 00pabOTKH OCMBICIUTH
3TH JaHHBIE M TEM CaMbIM TMpeoOpa3oBaTh WX B HWHPOpPMAIMIO, a 3aTeM
npeobpazoBath 3Ty HH(POpPMAIMIO B 3HAHUA TyTeM €€ MPUMEHEHHS MJis
JOCTHKEHUS Lieneil (T.e. Juid ymnpaBieHUs) U PELIeHUs 3ahad KiacCU(pUKaIuH,
NOJJCPKKA ~ TPHUHITHS  PEIIEHHH W COACPKATEIBHOTO  OMIIMPUIECKOTO

HCCICA0OBaHUA MO,Z[GJIpreMOP'I HpGIIMGTHOﬁ obOacTu.

2.3. ABTOMaTU3UPOBAHHBIN CUCTEMHO-KOTHUTUBHBIN aHann3 (ACK-ananm3)

ABTOMaTU3UPOBAHHBIN CUCTEMHO-KOTHUTHBHBIN aHanu3 (ACK-ananus)
npemoxer npod.E.B.JIynienko B 2002 roay B psife ctaTeit U GyHIaMEHTAIbHON
MoHorpaduu [1]. Cam TepMUH: « ABTOMATU3UPOBAHHBIN CUCTEMHO-KOTHUTUBHBIN
ananmu3 (ACK-ananuz)» 6s11 npensoxer nmpod.E.B.JIynienko. Ha Tor MoMeHT oH
BooO11e He BcTpeuancs B Internet. CeroaHst o COOTBETCTBYIOILIEMY 3aIIPOCY B
SlHaekce HaXoAUTCS 9 MUIUIMOHOB CAaTOB C ATUM COYETaHUEM CJIOB| 1 |.

ACK-ananu3 BKJIIOYAET:

— TEOPETUYECKHE OCHOBBI, B YAaCTHOCTH 0a30BYI0 (popMaIn3yeMylo
KOTHUTUBHYIO KOHIIEIIHIO;

— MaTeMaTH4YeCKyl0 MOJeJb, OCHOBaHHYIO Ha CHCTEMHOM O0OOIIeHUU
teopun ungopmauuu (CTN);

— METOJIUKY YMCIIEHHBIX PACYeTOB (CTPYKTYPHI 0a3 TaHHBIX U aITOPUTMBI UX

00paboTKM);


http://lc.kubagro.ru/aidos/The_structure_of_the_description_of_scientific_research_using_ASC-analysis_and_the_Eidos_system.htm#_ftn1
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— IPOTPaMMHBIM MHCTPYMEHTAapUH, B KA4eCTBE KOTOPOrO0 B HACTOSALIEE
BpEMsI BBICTYIIAE€T YHUBEPCAIbHAs KOTHUTUBHAS aHAJIMTUYECKAsA cUCTEMa « DUT0CH
(MHTEIJIEKTyalIbHAs cUcTeMa «DUA0CH).

bonee moapooHo ACK-anammu3 omumcan B pabotax [2, 3] u psae Opyrux.
OxkoJ10 10JI0BUHBI U3 650 0NMyOIMKOBAHHBIX aBTOPOM HAYUYHBIX paOOT MOCBAIICHBI
teopeTnyeckuM ocHoBaM ACK-aHanmu3a ¥ €ro npakTUYECKUM NPUMEHEHHUSM B
psjie mpeaMeTHbIX oOnacteid. Ha mMoMeHT HamucaHusi JaHHOW paboOThl aBTOPOM
ACK-ananu3a onmy6iaukoBaHo 0oisiee 39 MmoHorpaduit, 27 yaeOHbIX MOCOOU, B T.4U.
3 y4uebHbIX nocoous ¢ rpudamu YMO u MunucrepctBa, noiayded 31 narent PO
Ha CHCTEMbl HCKYCCTBEHHOIO WHTEIUIeKTa, 334 mnyOnuKauuu B W3JAHUSX,
Bxoasmux B nepedeHb BAK P® u npupaBHennbix uM (1o nanueiM PUHII), 6
cTaTedd B KypHanax, Bxoasmux B WoS, 5 myOnukaiuil B jKypHajax, BXOJSIIHUX

B CKOHXC[Z].

Tpu MoHOTpadHH BKIIOYEHB! B (poHIb! 6nOmroTexn kourpecca CIITAEL

ACK-anamu3 u cucrema "Jigoc" ObUIM yCHEHNIHO NPUMEHEHBI B 8
JOKTOPCKHUX U 8 KaHIMJATCKUX JUCCEPTALMAX 110 IKOHOMUYECKUM, TEXHUUYECKUM,
OMOJOTMYECKUM, TICUXOJOTMYECKUMH W MEAMIIMHCKAM HayKaM, €llle HECKOJIbKO
JOKTOPCKMX M KaHAMAATCKUX auccepraunii ¢ npumeHeHuem ACK-ananmmsza B
CTaJIuM BbIXOJA Ha 3aIIUTY.

ABTOp SBJISIETCSI OCHOBATEIEM MEXIUCIUIUIMHAPHON HAYYHOW IIKOJIBI:
«ABTOMATU3UPOBAHHBI CHUCTEMHO-KOTHUTUBHBIN aHATH3» Y, Hayunas mkomna:
" ABTOMAaTU3UPOBAHHBIN CUCTEMHO-KOTHUTHUBHBIN aHanus" SIBIIACTCS
MEXJIUCUUIUIMHAPHBIM HAY4YHBIM HAIlPABJICHUEM Ha NEPECEUCHUU M0 KpailHeu
Mepe TpeX Hay4YHBIX CIEHHAIBHOCTEHN (COIrIACHO HEIaBHO YTBEPKJICHHOW HOBOM
HOMEHKJIATYpbl Hay4yHbIX crernuaibHocteii BAK PCDE]). OCHOBHBIC HAay4YHBIC
CIIELIMAJIbHOCTH, KOTOPBIM COOTBETCTBYET HAay4YHas LIKOJA!

—5.12.4. KorHUTUBHOE MOJIEIMPOBAHUE;

—1.2.1. UckyccTBeHHBI MHTEIUIEKT U MAallIMHHOE O0Yy4EHHUE;

—2.3.1. CuctemHbIil aHanu3, yrpaBjieHue u 00padoTka HHPOPMAITIH.


https://www.elibrary.ru/author_profile.asp?id=123162
https://publons.com/researcher/1596347/eugene-lutsenko/
https://www.scopus.com/authid/detail.uri?authorId=57188763047
http://lc.kubagro.ru/aidos/The_structure_of_the_description_of_scientific_research_using_ASC-analysis_and_the_Eidos_system.htm#_ftn3
http://lc.kubagro.ru/aidos/The_structure_of_the_description_of_scientific_research_using_ASC-analysis_and_the_Eidos_system.htm#_ftn4
http://lc.kubagro.ru/aidos/The_structure_of_the_description_of_scientific_research_using_ASC-analysis_and_the_Eidos_system.htm#_ftn5
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Hayunas mikosna: "ABTOMaTU3UPOBAHHBIN CHCTEMHO-KOTHUTUBHBIN aHaIHU3"
BKJIIOYAET CIEAYIOLINE MEKIUCIUIUIMHAPHBIE HAYYHbIC HAIPABJICHU:

— ABTOMATHU3UPOBAHHBI CHCTEMHO-KOTHUTUBHBIM aHAJIU3 YHUCIOBBIX H
TEKCTOBBIX TaOJIMYHBIX JAHHBIX;

— ABTOMAaTU3UPOBAHHBIN CHUCTEMHO-KOTHUTUBHBIA aHAIN3 TEKCTOBBIX
JAHHBIX;

— ChekTpanbHblii M KOHTYPHBIA aBTOMAaTHU3WPOBAHHBIA  CHCTEMHO-
KOTHUTUBHBIN aHAIIN3 U300paKeHU;

— CueHapHbld  aBTOMATU3WPOBAHHBIM CHUCTEMHO-KOTHUTHUBHBIA — AHAJIU3
BPEMEHHBIX U TUHAMUYECKHUX PAIOB.

[IpuBoauTh 31€Ch CCBHUIKM Ha BC€ O3TU pabOThl 3/ech BpsA JiU
nenecoobpazHo. OTMETUM JIUIlIb, YTO Y aBTOPA €CTh JUYHBIN cailT [4] U cTpaHWYKa
B Peceul'eiiT [5], Ha KOTOPBIX MOKHO IOJYYUTh 0oJiee MOIMHYIO HHGOPMAIIUIO O
merone ACK-anammza. Kpatkas undopmanus o6 ACK-ananusze u cucreme

«Oumoc» ectb B Marepuane: http://lc.kubagro.ru/aidos/PresentationAidos-

online.pdf.

2.4. Cucrema «Jugoc» - uncrpymenrapuii ACK-ananusa

CymiecTByeT MHOI'O CHCTEM MCKYCCTBEHHOI'O HMHTEJUIEKTA. Y HUBEPCAJIbHAS
KOTHUTUBHAsI AHAIUTUYECKAS] CUCTEMA «DUI0C» OTIANYAETCS OT HUX CIECAYIOIIMMHU
napaMeTpamHu:

— SIBJISIETCS YHHUBEPCaJbHOW U MOXET OBbITh MPUMEHEHa BO MHOTHX
NpEeAMETHBIX 00JIacTAX, T.K. pa3paboTaHa B YHHBEpPCAJIbHON IOCTAaHOBKE, HE

3aBucsamer ot npeameTHor obnactu  (http:/lc.kubagro.ru/aidos/index.htm).

Cucrema «2Ua0C» SIBISIETCS aBTOMATU3UPOBAHHON CUCTEMOM, T.€. MPEANOaaraet
HETMOCPEJCTBEHHOE yYacTHe YeJIOBEKa B peajibHOM BPEMEHU MPU PEIICHUM 3a/1a4
UACHTUGUKAIINY, TPOTHO3MPOBAHUSA, TPHUATUS PEIICHUWA U  HWCCICAOBAHUS
MpPEeIMETHON 00JacTH (aBTOMATUYECKHUE CHUCTEMBI pabOTaloT 6€3 TaKoro y4acTus

YeJI0BEKA);


http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://lc.kubagro.ru/aidos/index.htm
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— HAaXOOUTCsA B MOJTHOM OTKPBITOM OecriaTHOM JOCTyIe

(http://lc.kubagro.ru/aidos/_Aidos-X.htm), mpuyeM C akTyaJbHBIMU HCXOJHBIMU

tekctamu (http://Ic.kubagro.ru/_AidosALL.txt): otkpbiTas aunen3us: CC BY-SA

4.0 (https://creativecommons.org/licenses/by-sa/4.0/), u 3To o03Ha4aeT, 4TO €M
MOTYT MOJIb30BAaThCsl BCE, KTO IMOXKENAeT, 0e3 KaKOro-jaudo JAOMOJHHUTEILHOTO
paspelieHusi co CTOPOHBI TMEPBUYHOTO MpaBoOOIanaTesiss — aBTOpa CUCTEMBI
«ditnocy mnpod. E.BJlynenko (ormetuMm, YTO cHcTeMa «DHUI0C» co3laHa
MOJIHOCTBIO C HCIOJB30BAHUEM TOJBKO JIMIEH3UOHHOTO HWHCTPYMEHTAIBHOTO
nporpaMMHoOro obecrnedeHus u Ha Hee umeercs 31 cBuaerenscTtBo PocllatenTa
PD);

— SIBJISIETCS. OJTHOM W3 MEPBBIX OTEUYECTBEHHBIX CHCTEM HCKYCCTBEHHOTO
MHTEJJIEKTa TIEPCOHAJIBHOTO YPOBHS, T.€. HE TpeOyeT OT MOJb30BaTeNs
CHEIUATbHON MOATOTOBKU B O0JIACTH TEXHOJIOTHI MCKYCCTBEHHOTO WHTEJUICKTA:
«MMEET HYJIEBOW TOpPOT BXOoJa» (€CTh aKT BHEJAPEHHsS cUcTeMbl «Jitmoc» 1987

roaa) (http://Ic.kubagro.ru/aidos/aidos02/PR-4.htm);

— peanbHO paboTaeT, oOecreUMBaeT YCTOMYMBOE BBHISIBICHHE B
COMOCTaBUMOW  (opmMe Cuiabl W  HampaBiI€HUS MPUYMHHO-CIEACTBEHHBIX
3aBUCMMOCTEN B HEMOJHBIX 3alllyMJICHHBIX B3aMMO3aBUCUMBIX (HEJIMHEWHBIX)
JAHHBIX OYEHb OOJIBIION Pa3MEPHOCTH YUCIOBOM W HE YHCIOBOM MPUPOJIBI,
U3MEPSEMBIX B Pa3IMYHBIX THUMAX IMKadl (HOMHHAJIBHBIX, TMOPSAKOBBIX U
YHUCJIOBBIX) M B PA3IMYHBIX €IUHUIIAX U3MEpPEHUA (T.€. HE MPEAbIBISET KECTKUX
TpeOOBaHUM K JTaHHBIM, KOTOPbI€ HEBO3MOXKHO BBIMIOJIHUTH, a 00pabaThIBaeT Te
JTaHHBIE, KOTOPbHIE €CTh);

— UMEET «HYJIEBOM TMOPOT BXOJa», COJECPKHUT OOJIbIIOE KOJIUYECTBO
JIOKaNbHBIX (MTOCTABISIEMbIX C MHCTAIUISIIMEN) U OOJAYHBIX Y4EOHBIX M HAYYHBIX
Diinoc-npunoxkenuit (B Hacrosmiee Bpems wux 31 wm OGomee 300,

COOTBETCTBEHHO: http://aidos.byethost5.com/Source data_applications/WebAppls.

htm) (http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf);
— mojaaepKuBaeT online cpeny HaKOIUJIEHUS 3HAHUN U 0OMEHA UMM, IIUPOKO

ucrnoiszyercst Bo Bcem mupe (http://aidos.byethost5.com/map5.php);



http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/__AidosALL.txt
http://lc.kubagro.ru/aidos/CC%20BY-SA%204.0
http://lc.kubagro.ru/aidos/CC%20BY-SA%204.0
https://creativecommons.org/licenses/by-sa/4.0/
http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
http://aidos.byethost5.com/Source_data_applications/WebAppls.htm
http://aidos.byethost5.com/Source_data_applications/WebAppls.htm
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://aidos.byethost5.com/map5.php
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— obecreynBaeT MYJbTUA3BIYHYIO MOANEPKKY HHTepdeiica Ha 51 s3bIke.
S3pIKOBBIEC Oa3bl BXOAAT B MHCTAJUISIIUIO U MOTYT MOTOJIHITHCS B aBTOMAaTHYECKOM
pexume;

— HanOoJiee TPYA0EMKHE B BHIYMCIUTEIILHOM OTHOIICHUH OTIepaIlii CHHTE3a
MoOJieJied W pAaclo3HaBaHUs PEATM3yeT C IMOMOIIbI0 TpadUyecKoro mMpoieccopa
(GPU), uTro Ha HEKOTOPHIX 3a/layax 00ECIEeYMBAET YCKOPEHUE PEIICHHUE ITUX 3a]1a4
B HECKOJNBKO TBHICSY pa3, UYTO pEaJbHO O00ECIEeYNBACT HWHTEIIICKTYaIbHYIO
00paboTKy OOJBIINX JaHHBIX, OONBINOW HHpOPMAIMK W OOJBIINX 3HAHUN
(rpaduueckuii mpoueccop AoixkeH ObITh Ha unncere NVIDIA);

— o0ecneunBaeT MNpPeoOpa3oBaHUE HMCXOJHBIX SMIUPUYECKUX HaHHBIX B
uHGOpMaIMIO, @ €€ B 3HAHUS U PELIEHUE C UCIOJIb30BaHUEM ATHX 3HAHMUW 3a/1a4
KJIacCU(pUKALMHU, TOJACPKKNA MPUHITHS PEIICHUH U HUCCIENOBAHUS MPEIMETHOU
o0nacTu MyTeM MCCIEAOBAHUSA €€ CUCTEMHO-KOTHUTHUBHOW MOJENU, T'€HEpUpys
OpU 3TOM OYEHb OOJBIIOE KOJMYECTBO TAOJMYHBIX M Tpa@UUECKUX BBIXOJHBIX
dbopMm (pa3BUTHsSI KOTHUTUBHAS rpauKa), Y MHOTHX M3 KOTOPBIX HET HUKAKUX
aHaJIOTOB B JIpYIrMX cHCTeMax (mpumepbl (OpM MOXKHO IOCMOTPETh B

pabore: http://Ic.kubagro.ru/aidos/aidos18 LLS/aidos18 LLS.pdf);

— XOpOIIO MMHUTHUPYET YEIOBEUYECKHI CTWJIb MBIILICHUS: JA€T PE3yJIbTaThl
aHanM3a, TIOHATHBIE OKCIEpPTaM Ha OCHOBE WX OIbITa, WHTYUIUU W
npodeCCUOHAIBHONW KOMIIETEHIINH;

— BMECTO TOTO, YTOOBI MPEIBSIBIATH K MCXOJHBIM JTAHHBIM MPAKTUYECKH
HEOCYIIECTBUMBbIE  TpeOOoBaHMs  (BpOoJE€  HOPMAJIbHOCTH  paclpeiesieHusl,
aOCOJIOTHOM TOYHOCTH M TIOJHBIX IMOBTOPHOCTEH BCEX COYETAHUM 3HAYEHUU
(GaKkTOpOB M WX TOJIHOW HE3aBUCHMOCTH W aJTATUBHOCTH) aBTOMATHU3UPOBAHHBIM
cucTeMHO-KOTHUTHBHBIN aHanu3 (ACK-ananu3) npenjaraet 0e3 Kakon-Iu0o0
MpEeABApPUTEITLHON 00paOOTKHM OCMBICIMTL O3TH JIAHHBIE U TEM CaMbIM
npeoOpa3oBaTh UX B MHPOPMAIIHMIO, a 3aTEM MPeoOpa3oBaTh 3Ty MH(POpMAIHIO B
3HAHMS MyTEM €€ MPUMEHEHUS IS TOCTHOKEHMs Lenel (T.e. JUisl yIpaBJeHUs) U

pelieHus 3amad  KIacCHU(PUKAIUHU, TMOJACPKKHA MNPUHATUA  pEHIeHHd U


http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf
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COJICP)KATEIIBHOTO AMITUPUICCKOTO WCCIEAOBAHNS MOACITUPYEMOM IMPEAMETHOM
o0J1acTH.

B yem cmia 1mojixojia, peajn3oBaHHOTO B cucteMe Diinoc? B ToM, uTo oHa

peanu3yer moaxoj, 3PEGHEKTUBHOCTH KOTOPOTO HE 3aBUCUT OT TOTO, YTO MBI
JyMaeM O TpeaMETHOW 00JacTH W JaymaeM Jin BooOme. OHa GpopMupyeT Moenu
HETIOCPEICTBEHHO HAa OCHOBE AMIHMPUYCCKUX JaHHBIX, & HE Ha OCHOBE HAIIUX
NPEJCTAaBICHAA O MEXaHM3MaX pealu3allii 3aKOHOMEPHOCTSH B ITHX JIaHHBIX.
HmenHo moatomy Ditnoc-moaenu 3¢GEeKTUBHBI Ja)Ke €CIIA HAIIH MTPEICTABICHUS O
peAMETHOM 00J1acTH OMIMOOYHBI UJIK BOOOIIE OTCYTCTBYIOT.

B stoM m ¢1aboCTh 3TOro MMOAX0J1a, PECAJN30BAHHOIO B CHCTEME OMHI0C.

Mopnenu cuctembl Diaoc - 3T0 (PEHOMEHOJOTUYECKHE MOJCNIH, OTpaXKarollue
AMIIUPUYECKUE 3aKOHOMEPHOCTHU B (hakTax oOydyaromieil BBHIOOPKH, T.€. OHU HE
OTPaXKAIOT MPUYUHHO-CIECACTBEHHOTO MEXaHHM3Ma JAETEPMHUHALUM, a TOJBKO cam
dakt wu xapakrep aerepmuHanuu. ConepkarenibHOe OOBSICHEHHE OITUX
AMIIUPUYECKUX  3aKOHOMEpHOCTEH (OpMyIHUpyeTCs yKe€ OKCIepTaMH  Ha
TEOPETUYECKOM YPOBHE MMO3HAHUS B COJIEPAKATEIbHBIX HAYUYHBIX 3aKOHaX[6].

B pazpabotke cuctembl «ia0¢» ObUIN CIETYIONINE dTAIb:

- o3Tam, «mOAroTOBUTEIBHBIN»: 1979-1992 ronbpl. MaTemaTnueckas
Mozaenb cucteMbl "DJimoc" paspaborana B 1979 um BhmepBhie Mpoiiia
AKCTIIEpUMEHTaIbHYI0 anpobaiuio B 1981 roay (mepBbiit pacyeT Ha KOMITbIOTEPE HA
ocHoBe Mozenu). C 1981 no 1992 cuctema "JDiinoc" HEOAHOKPATHO peain30BaIach
Ha tuiatdhopme Wang (Ha xkommbiorepax Wang-2200C). B 1987 roay BrepBbie

MOJIYYEH aKT BHEJIPEHMS HA OJHY W3 PAaHHUX BEPCUM CHUCTEMBI «DUAOCH,

PEAIM30BAHHYIO B CpElle MEPCOHATBHOM TEXHOJIOTMUYECKOM cucteMbl «Bera-M»
pa3paboTku aBTOpa (CM.2-i aKT).

2-it artam, «pa IBM PC u MS DOS»: 1992-2012 roasl. Jna IBM-
COBMECTHUMBIX TMEPCOHAIBHBIX KOMIBIOTEPOB cHucTeMa "OWjgoc" BOEpBbIE
peanuzoBana Ha s3bikax CLIPPER-87 u CLIPPER-5.01 (5.02) B 1992 ronay, a B

1994 roay yxe ObUIM TOMy4YeHBI cBUaeTenbecTBA PocllatenTta, mepBble B

KpaCHO,IIapCKOM Kpa€ H, BO3MOXXHO, B Poccum Ha cuctemsl HCKYCCTBCHHOT'O


http://lc.kubagro.ru/aidos/Works_on_identification_presentation_and_use_of_knowledge.htm
http://lc.kubagro.ru/aidos/Works_on_identification_presentation_and_use_of_knowledge.htm
http://lc.kubagro.ru/aidos/The_structure_of_the_description_of_scientific_research_using_ASC-analysis_and_the_Eidos_system.htm#_ftn6
http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
http://lc.kubagro.ru/aidos/1994000217.jpg
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WHTEJUICKTa (ClIeBa MPUBEICHA TUTYIbHasBUIeorpaMma GuHampHO DOS-Bepcun
cucteMsl «naoc-12.5», nrons 2012 roxa). C Tex mop U 10 HACTOSIIETO BPEMEHH
cUucTeMa HenmpepbIBHO coBepiieHcTByeTcs Ha IBM PC.
3-if aram, «pa MS Windowsxp, 8, 7»: 2012-2020 roxer. C utors 2012 mo

14.12.2020 cuctema «9110C» pa3BUBAIACh Ha si3bIke Auisicka-1.9 + Dkcnpecct++ +

oubimoreka mina pabotel ¢ Internet xb2net. Cuctema «3imoc-X1.9» xoporio
paborana Ha Bcex Bepcusax MS Windows kpome Windows-10, koTopast TpeboBaia
CTeMabHOM HacTpoliku. Hanbosee Tpy10eMKie B BEIYUCIUTETHHOM OTHOIICHUH
omepanid CHHTE3a MOJEIeH MW pacmo3HaBaHHWsS peaM3yeT ¢ TOMOIIBIO
rpadguueckoro mnpoueccopa (GPU), yTo Ha HEKOTOPHIX 3anayax OOECIEeYMBAET
YCKOpPEHHE pEIIeHHe HJTHX 3a7ad B HECKOJIbKO ThICAY pa3, 4YTO peajbHO
oOecrieunBaeT HHTEIIEKTYaJIbHYI0 OOpaOOTKYy OOJIBIIMX JIaHHBIX, OOJIBIION
uHdopMauu U OOJbIIUX 3HAHUU (rpaduueckuil mpoleccop MOHKEH ObITh Ha
guncere NVIDIA).

4-i1 atan, «3pa MS Windows-10»: 2020-2021 roast. C 13.12.2020 roaa mo
HACTOsIIIIee BpeMsi cucremMa «DWUIOC»  pa3BUBAETCS Ha  sI3bIKe AJisicKa-
2.0 + Dxcrnpecct++. bubnmmoreka xb2net B Hell O0JbIIe HE UCTOJIB3YETCS, T.K. BCE

BO3MOXXHOCTH paboThl ¢ Internet BxoasT B 0a30BbIC BO3MOYKHOCTH _sI3bIKA

IporpaMMMpOBaHUA].

5-ii atamn, «3pa bonbKx TaHHBIX, HHPOPMaLMK U 3HaHUI»: ¢ 2022 roaa mno
Hactosimee Bpemsa. C 2022 roma aBTOp M pa3pabOTUMK CHUCTEMBI «DUTOCH
npod.E.B.JIynieHko BIIOTHYIO 3aHsICS pa3paboTKoil mpodeCcCUOHAIBHONW BEepCUU
CUCTEMBI «Dimoc» Ha si3bIke Assgckat+OKcIpecc, olecrneunBaroeid o0padboTKy
Oonpmmx gaHHbIX, wuWH(opmamuu wu 3HaHmi (BigData, Biglnformation,
BigKnowledge) ¢ ucnons3zoBanuem ADS (AdvantageDatabaseServer), a Takxe Ha
s3pike C# (VisualStudio | C#).

Ha pucynke 2 npuBeneHa tutylibHas Bujaeorpamma DOS-Bepcun cuctemsl

«OUI0C», a HA PUCYHKE 3 — TEKYLIEH BEPCUH CUCTEMBI « IUTOCH:


https://www.alaska-software.com/company/overview.cxp
http://bb.donnay-software.com/donnay/phpbb3/viewforum.php?f=2
https://www.alaska-software.com/company/overview.cxp
https://www.alaska-software.com/company/overview.cxp
http://bb.donnay-software.com/donnay/phpbb3/viewforum.php?f=2
https://www.xbaseforum.de/
https://www.xbaseforum.de/
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Pucynok 2. TutynsHas Bugeorpamma DOS-Bepcun cucteMsl «diigoc»

) () AeTopusauma B cucteme IAA0C-K++ — O >

Zanalfire [Mra 14 Napone:

Login |E

FPaszward: |*

OcofeHHOCTIM pPAGOTEl B CHMCTERE:

1. Ecnu cHcTeMa B gaHHDE nanke sanyckaeTcA enepeele, To Oynet npouseegeHa NMOKANTAIALMA cucTere,
T.&. AYAYT YaaneHel BCE NPMAOKEHIA 1M NONBS0OEATENM WM 38HOE0 NPONMCAHE NYTK Ha Boe Gaskl 0aHHBIR
Mo PAKTHYECKORMY PACM0N0DHKEHHID CHCT BB,

2. HoBoe okHO ragHoro FMeEH FMOHKHD OTEPEIESTE TONEBKD MOCAS SAKPEMTHA BECEX NPped B YL HE.

[NaeHoE, 4TO AEN3ET CHCTEMA:

1. .":"\..I'IbﬁEDT JHHWTERH NHcan, 4To HayqyHele S3koHEl 3TO NkE BRICKA3EIE3HHMA O NOETOPEHKWAR E HEIﬁ.I'I}D.lJ.EIEMbIH
AENEHHAR. K.OHEYHO OH MHEN B B0y HE Cakii SakoHBl NpKMpoakl. & Nkdils PoprAYyIHposE 3THE SakoHOE.

E cucTere "Jigoc aTH HAGAKNEHKWA NOETOPEHMEA HASEIBESOTCA COSEMHUARM MM PakTamHM.

2. Hanpuriep, $akTom AENAETCA HAOMKOEHHE OMPEQENEHHOMD SHAYEHHA Kakoro-nkdo CEOACTES Y OTEERTOE
HEEOTOROE OSabLEHHOR KATEr0pHK [KNaccal, vk Hat NiagHKe onpedeneHHOrD SHAYEHKA PakTopa np9
nepexoge ofbekTa B Gygylwes COCTOAHME, COOTEETCTEYHIWES K KAaccy.

3. Cucterda "Algoc"” BEIAENAST 3MMAMPHMYECEME 3aKO0HOMEPHOCTH B akTax M PEWAET Ha OCHOEES SHaHIMA 3THx
SAKOHOMEPHOCTEM 3a0a49 MOEHT MPHE LMK, NPOrHOSHPOESHKA, NPMHATHA PEWEHHE M HCCNE0063HHA
PADTEAMPYEr0EN NPELtIETHOMA OBASCTI MNYTEr HCCASA0EIHHA S8 POLE,

4. Kporie Toro cucTera "3H0oc" BEIB0AWT WHROPRMaUMK 08 0GHapY#KEHHEIY SaK0HOMEPHOCTAY B GObLWION
KOAMMECTES PASHOOGPASHEIR TEKCTOBEIR, TAGAMYHEIE M FPaHHYECK HX BEIHO0HER POpH.

PatoTel aeTopa cucTerel "Aigoc’ npodg. E.B.Myuerko CF no ACK-aHanuay 14 clcTere "iEgoc'

Kparko of ACK-aHanuse MogSopkl NUGUkauui no ACK -aHanusy

CepTadHEaT ob OCBOSHHH CHCTEMBI "3A0oc” or npodp. E.B.NMyueHko. Noanepxra

Ok | LCancel |

Pucynok 3. TutynbpHas BUaeorpaMma TeKyIe BEpCUU CUCTEMBI « IU0CH
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3. PE3YJIBTATHBI

3.1. 3agaua-1. KorHuTMBHAsI CTPYKTYpHU3auusi peIMeTHOH 00/1aCTH.
J{Be MHTEpHpeTAlUH KJIACCHPUKALUOHHBIX

U ONHUCATEJILHBIX HIKAJ U IPaianuii

Ha »sTane KOrHUTHUBHO-LIEIEBOW CTPYKTYPHU3ALUU IPEIMETHONW 00JACTH MbI
HeopMaIn3yeMbIM IYyTEM pellaéM Ha KayeCTBEHHOM YpOBHE, 4TO Oynem
paccMaTpuBaTh B KauecTBE (PaKTOPOB, ACHCTBYIOIIMX HAa MOJAEIUPYEMbIH OOBEKT
(mpuuMH), a YTO B KauecTBE pE3yJbTaTOB JCHCTBUS 3TUX (PaKTOpOB
(mocneactsui). ITo cyTH 3T0 MOCTaHOBKA pemaeMoil mpooOJIeMBI.

OnucarenpHble MIKAIbI CIyXaT A (popMaIbHOro ONMMUCaHHs (PaKTOPOB, a
KJIACCU(UKALMOHHBIE — PE3YJIbTaTOB MX JEHCTBUS HAa OOBEKT MOJAEIUPOBAHUI.
[IIkansl MOTYT OBITH YMCIIOBBIE M TEKCTOBBIE. TEKCTOBBIE IIKAJIbl MOTYT OBITh
HOMHUHAJIbHBIE U MTOPSIKOBBIE.

KoruutuBHas cTpyKTypHu3alusi MpeIMETHOW 00JIacTH SIBISETCS MEPBBIM U
€IUHCTBEHHBIM HEABTOMATU3UPOBAaHHOM B cucTeMe «IQumgoc» srtanmoM ACK-
aHanuza, T.e. Bce mnocienyromue stanbl ACK aHanm3za B HEW MOJHOCTBIO
aBTOMATU3UPOBAHBI.

B ACK-anamuze u cucreme «DUI0C» MPUMEHSIETCA JIBE WHTEpIpETalUU
KJACCU(UKAMOHHBIX M ONHMCATENbHBIX MIKaJd U Tpajaluil: cTaTuyHas U
JMHAMUYHAs U COOTBETCTBYIOIIAs TEPMHUHOJIOTHsS (oOoOmaroniasi, cTaTU4Has U
JTUHAMUYHA).

CraTtnuHas HHTCPHPETAlA U TCPMHUHOJIOI' A

— Tpajalvi KJIACCU(PUKAIMOHHBIX IIKal — 3TO 000OIIAOIINE KAaTErOpUH
BUJIOB 00BEKTOB (KJIaCCHhl);

— omucaTeNbHBIC IMKAIBl — CBOWCTBA OOBEKTOB, Tpajallii OMHUCATEIBHBIX
IIKaJI — 3HAYE€HUS CBOMCTB (MIPU3HAKH) OOBEKTOB.

I[I/IHaMI/I‘-IHaH HHTCpHOPCTAlI 1 TCPMHUHOJIOI'MA.
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— Tpajanuu KiIacCU(UKAIIMOHHBIX IKAJI — 3TO 0000IIArOIINe KaTErOpUU
OyIyIIrX COCTOSIHUN 00BEKTa MOJICTUPOBAHUS (KJIACChI);
— ONHWCATeNbHBIE IIKadbl — (QaKTOphl, JACHCTBYIONIME HAa OOBEKT
MOJICJTUPOBAHUS, Tpajalldd OIMCATEIbHBIX IIKaJl — 3HA4eHUsA (HAKTOPOB,
JeHCTBYIONINE HA 0OBEKT MOACINPOBAHNS.

O0o00Iarnas TEPMHUHOIOTHS:

— KJ'IaCCI/I(l)I/IKaHI/IOHHBIC IIKaJIbl ¥ I'palaliniu,

— OIMUCATCIIbHBIC IIKAJIbI U I'paJalliu,

3.2. 3apaua-2. @opmasu3anus nNpeaAMeTHON 001acTH

Ha »rtane Qopmanuzanuu mnpeamMeTHOM o0nacTu — pa3padaTbIBalOTCA
KJ1acCU(DUKAIMOHHBIE W OMHCATENIbHbIE IIKAJIbl U Tpajlallid, a 3aT€M HCXOJHbIE
JAaHHBbIE KOJMUPYIOTCS C UX HCIOJIb30BAHMEM, B pE3yJbTaTe YEro IMOJIy4aeTcs
oOy4aromiasi BbIOOpka. OOydaromiasi BBIOOpPKA, MO CYTH, IPEICTaBISIET COOOM
UCXOJIHbIE JIaHHbIE, HOPMAJIM30BAHHbBIEC C TIOMOIIBIO KJIACCU(PUKALMOHHBIX U
OTMMMCATENIbHBIX KAl U TpajjaIui.

B cucreme «3ipoc» wumeercsa OoOJbLIOE KOJIMYECTBO Pa3HOOOpa3HBIX
aBTOMATU3MPOBAHHBIX MporpaMMHbix uHTepdeiricoB (API), obecneunBarommx
BBOJI B CUCTEMY BHEIIHUX JaHHBIX PA3JIMYHBIX TUIIOB: TEKCTOBBIX, TAOJIUYHBIX U
rpauuecKux, a TaKxe JPYruX, KOTOPbIE MOTYT ObITh MPEJCTABIEHbBI B 3TOM BUJE,
HafpuMep, ayauo WIM JaHHble dJekTposHuedarorpammbl  (DLI)  wnum
kapauorpammel (OKT).

OtuM oO0ecreynuBaeTcss BO3MOXKHOCTb KOMMOPTHOTO i TOJIb30BaTelIs
NPUMEHEHUSI CHCTEMBI «DUIOC» JUIsI NPOBENECHHS HAYYHBIX HCCIEIOBAaHUNA B
CaMbIX DPa3UYHBIX HANPABJICHHUSIX HAYKH WM PEHICHUS MPAKTUYECKUX 3a7ad B
CaMbIX pa3JIMYHBIX MPEIMETHBIX O0JACTIX, MNPAKTHUYECKH TMOYTH BE3NEe, T

YCIOBCK IIPUMCHACT €CTECTBCHHBIM MHTEIUICKT.
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C snexktpoHHOro pecypca kaggle.com Bo3bMeM HabGop maHHbix «Dota 2

Tournaments https://www kaggle.com/mateusdmachado/csgo-professional-

matches?select=results.csv.

Jnsa 3arpy3ku mozaenu B cuctemy AIDOS-X HeoOX0oIMMO KOHBEPTHPOBATH
CSV-@aiin B daiin popmara XLSX. Jlns koHBepTanuu ObUT UCIIOJIB30BAH OHJIANH

KoHBepTop: https://convertio.co/ru/csv-xIsx/. UTOropyro TabiauIly MOKHO YBUIETH

Ha PHUCYHKe 4.

event_id match_winner date team_1 team 2
5151 | TeamOne 2020-03-18 | Recon 5 TeamOne
5151 | TeamOne 2020-03-18 | Recon 5 TeamOne
5243 | Station7 2020-03-18 | New England Whalers Station7
5151 | Bad News Bears 2020-03-18 | Rugratz Bad News Bears
5151 | Bad News Bears 2020-03-18 | Rugratz Bad News Bears
5247 | Endpoint 2020-03-17 | Singularity Endpoint
5247 | Endpoint 2020-03-17 | Singularity Endpoint
5247 | Espada 2020-03-17 | Espada Tricked
5247 | Espada 2020-03-17 | Espada Tricked
5226 | BIG 2020-03-17 | fnatic BIG
5150 | Sprout 2020-03-17 | Sprout Movistar Riders
5236 | Rooster 2020-03-17 | Rooster Skyfire
5236 | Rooster 2020-03-17 | Rooster Skyfire
5236 | Airborne 2020-03-17 | Paradox Airborne
5236 | Airborne 2020-03-17 | Paradox Airborne
5236 | Airborne 2020-03-17 | Paradox Airborne
5243 | Station7 2020-03-17 | Alcoholics Anonymous Station7
5243 | New England Whalers 2020-03-17 | New England Whalers District 7

Pucynoxk 4 — ®parmMeHTt obyyJaromiei BIOOpKU

Jist umnopra oOyuwaromieid BbiOOpku B cuctemy AIDOS-X HeoO6xoaumo
ckonupoBaTh ee B namnky Inp data u nepeumenoBats B Inp data.xIsx, mocne atoro
MO>KHO 3aIyCTUTh CaMy MPOrpaMMy M YHUBEPCAJIbHBIN MPOTrpaMMHBIN UHTEpdeiic
UMIIOPTA JIAHHBIX B cucTeMy (pexkum 2.3.2.2), pe3ysbTaT 3aloJHEHUsT KOTOPOro

MIPEJICTABJICH HA PUCYHKE .


https://www.kaggle.com/mateusdmachado/csgo-professional-matches?select=results.csv
https://www.kaggle.com/mateusdmachado/csgo-professional-matches?select=results.csv
https://convertio.co/ru/csv-xlsx/

1 (') 2.3.2.2. YauBepcansHblil nporpaMmHsii MHTepdeic uMnopTa aakHsix B cuctemy "3AN0C-X++ - O X

| ABTomaTtuyeckan popManu3auma npegMeTHOR 0bnacTu: reHepaums KNacCH(PUKALMOHHLIX M ONKUCATENbHbIX WKan
M rpagauMi, a Taioxe obyvalwwen U pacno3HaBaeMon BLIDOPKM Ha ocHoBe Da3bl MCXOAHLIX AaHHbIX: "Inp_data”

I

| 3agaiire TMN daiina uowogHbik gaHHbl: Inp_data'™ 3analre napamerpeL t
(" ®LS -MS Excel-2003 Craaapr XLS-paiina @ Hymu u npotiens cuvrare OTCYTCTEMEM aanHex
& XLSX- MS Excel-2007(2010) " Hyau u npotenst cuvrate 3HAHEHWAMKW ganHen
v Cosgasars B cpeahux no knaccam “Inp_davr.dbf'?
(" DBF - DBASE IV [DBF/NTX) Cranaapt DBF-gaiina
(~ CSV - CSV => DBF koHsepTep CraHaapt CSV-paiina TpebGoBakuA K (hainy HCXOAHBIX AAHHLIX ‘
| 3anaime AuanasoH CTOABIOB KASCOUPUKAUHOHHEIX LKAS 3anaiiTe AWENas0H CTONGWOE ONMCATEEHBIX WKA:

HavankHeii cTonfiel, KNSCCHPHKUHOHHBIX LKA HayaneHeii cTonfel onUCaTENBHEN WKa

KoHeyHBIi CTONGEL KNACCHPHKAUMOHHBIX LKA, KoHeyHEl cToNGEL ONUCATENBHEL WKa

2 s
2 s

Sapaiime pesom; 3apaiire cnocof BeIfopa pasMepa MHTEPBaNDE:
[ f* PoprandisaumMy NpeaMeTHol o6nacTu [Ha ocHose “Inp_data") {* PagHbie MHTEPBANGI C PASHLIM YHCA0M HA0M0LEHMA
" leHepaumu pacnosHasaemoi seifopku [Ha ocHose “Inp_rasp™') 7 PaszHble MHTEPBANG! C PABHLIM YHCA0M HA0M0LEHMA

3agaHue NapaMETPOE POPMUPOBAHUA CLUEHADWEE MAM CNOCOGE MHTEPNPETALMK TEKCTOBLIX Nonel Inp_data'™

(* He npumenaTs cueHapHei meTaa ACK-aHanuza " MpuMeHuTE cueHapHei MeToa ACK-aHanusa

[” MNpurvEHUTE CNEWL.MHTEPNPET AUMIO TEKCTOBLIX NONEH KNACcCoB [ MpuMeHUTE CNew. MHTEpNPET SUMIO TEKCTOBLIX NOAEH NPU3HAKOB

MapaMeTpu HHTEPNPETALHH 3HAYEHHH TEKCTOBLIX noaer "Inp_data'"

WHrepnperaums TAT-noneit knaccos: Wrrepnperauun TXT-noneii npusHakos:
| 3HAYEHWA NONE TEKCTOBLIX KNACCUPUKALMOHHBIX WKan daina 3HaYeHWA NONEN TEKCTOBEIX ONUCATENEHBIX WKan Paiing
MCKOAHBE AaHHbl "Tnp_data” paccmarpuBaloTcA Kak uenoe MCKOAHBE AaHHb "Thp_data" paccmarpuBaoTcA Kak uenoe

Kakue HauveHosaHua [PALALMA wicnosbix Wkan ucnonbsosaTs:

¢ Tonbko UHTEPBANbHBIE YUCAOBLIE SHAYEHUA [Hanpumep: "1/3-{53573.0000000, 178545.6666667}")

" TonbKo HaUMEHOBAHWA MHTEPBANLHEIX YMCAOBEIX SHAYEHWA [Hanpumep: 'MuHuManbHoe"|

" W WHTEpBakHbIE YMCAOBLIE SHAYEHMS, W WX HaMMEHOBAHWA [Hanpumep: "Murmmansroe: 1/3-{53873.0000000, 178545.6666667)")
Ok Concel |

Pucynox 5 — Untepdetic ummnopta

Cnenyet BBIAEIUTD CIEAYIONINE HACTPOUKHU:

- Tun gaitna — XLSX;

- Knaccudukannonnas mkana — 2;

- OnucartenbHbIe Kbl — 3-5.

[Tocne »TOro mpuoXeHUe MPOCHUT 3aAaTh Pa3MEPHOCTH MOJCIH CUCTEMBI,

OCTaBJIIEM BCE KaK €CTh (PUCYHOK 0).
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r - B
2822 3 “3AA0C-K++" [ =[] g
[ 9] : ElzHME DasleRHaCcTM MOBEAH CHOTEML] M ++ 1 |

MHPOPMALMA O PASMEPHOCT M MOOE N

CyrAapHOE KOAMYECTED MPAtaLMi EASCCHBMEALHOHHER M ONHWCATenEHER Wian, [£23 & 53]

THN Wkank!

OMHGETENEHE
&1 W2 .a
Yucnoesie 0 a 0.0o a 0 0,00
TekcTosblE 1 23 23.00 3 53 1767
BCETD: 1 23 23.00 3 53 1767

’733.0.‘31%8 YKCNO MHTEPBAN0E [rpagau] B wkane:

nEDEC‘-IH'I'aTb LWEanb! |4 rpagalkie[

BRI Ha cosgaHYE MOogEnM

Pucynok 6 — 3aganue pa3aMepHOCTEN CUCTEMBI

Hpouecc HMIIOPTA JAHHBIX N3 BHCIIHCTO (baﬁna B CUCTCMY IIPCACTABJICH Ha

pHUCYHKE 7.

& 2322 Mpouecc MMNopTa 4aHHex W3 BHewHed B "Inp_data" & cuctemy "IAAOC-K++"

—ETEUJ.HH MCMONHERHMA NpOLECCS

1/3: PopMUpOEEHME KNACCHBMKALMOHHEL 14 ONMCETENBHLX WK M rpanauWi Ha ocHoee B "Inp_data"-MoToeo
23 MeHepayua oEYyUaWeR ELIS0PKkKH M a3kl COBRITHEA "Eventsk0" Ha ocHoee BI "Inp_data”

—I1 porHOS EPereHH HCNOAHEHHR

Havano: 12:01:25 Oxonvanue: 12:06:38

Lancel

Mpowno: 0:04:47 Ocranoce: 0:00:26

Pucynok 7 — UmnopTt naHHbIX

Ilocne  3arpy3kM  JaHHBIX  CHCTEMa  aBTOMAaTMYECKHM  Halla
KJIACCU(UKALMOHHBIE IIKaJbl, KOTOPbIE MOXXHO IOCMOTpPETh B pexume 2.1

(pucyHOK 8) U onucaTebHbIE MIKAJIbI, KOTOPhIE MOYKHO IMOCMOTPETh B pekume 2.2

(pucyHox 9).
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@ 2.1, KnaccndvKaumoHHbIe WKanbl W rpadauni. Tekylwan Mmoaens: "INF1° - (] X

Kog rpagaumm

Haumenosanue rPagaumM Knacc H‘i‘"ﬂ.au“':'ﬂHEll‘? Wwrane!
AGO
Aibome:

Kog wkane | HaumeHoBaHUe KNSCCUPUKELMOHHON WKaNE!

U MATCH_WINNER

2

3| Bad News Bears
4| BIG
5| Chaos
6

7

8

Endpoint
Espada
foZe

9| Infinity

10| Japaleno

11| New England ‘Whalers
12| NiP

13| Nordavind

14| North

15| Recon 5

16| Rooster

17| Rugratz

18| Sprout

19/ Station?

20| TeamOne

21| Thunder Logic
22| Vitality

- -
< | 3 < )

Norvows | Mo .wkany | No6.rpag. wkanst | Konup.wkany | Konup.rpag, wkans | Konup.wkany c rpaa. | Yaanwkany c rpaa. | Ypan rpaa wkans | Yaanerue 1 nep p Irpawmu cu:hapuasl
Pucynok 8 — KnaccudukannoHHbIC IIKAbI
0 2.2. OnucaTenbHble Wkanb! W rpagauvin. Tekywan mogens: "INF1" - O X

Ko wranel | HaumMeHOBaHUE ONUCETEABHOM WKans!

2| TEAM_1 i 2| 20200317
3| TEAM_2 3| 20200318

= =
4| | » 4 | »

Yaanwkany c rpag. | Yaanrpaa.wkans | Mepekoguposars

Momows Ouwicturs | Mpaduxu Npownbix cueHapyes

[ob.wrany | Jlo6.rpag, wkanst | K.urup‘unnngl Knrup.rpm.mnarbll Konup.wkany c rpag,

Pucynok 9 — OnucaTenbHbI€ MIKAJbI

Tak ke cyliecTByeT BO3MOKHOCTh PYYHOU KOPPEKTUPOBKHU BBITPY>KEHHBIX
JAHHBIX W J00aBJIiEHWE HOBBIX OOBEKTOB, KOTOpPAs OTKPBHIBAETCS C TIOMOIIBIO

pexuma 2.3.1 (pucynok 10).
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OZi' PyuHoii BEOA-KOPPEKTMPOBKa OByuatollei soibopki. Tekylan mogens: "INF1 - m} X
Koa oftbexTa | Haumenosatue ofbexta Nara Bperia d

2| 5151
3| 5243
4] 5151
5| 5151
6| 5247
7| 5247
§| 5247
9| 5247
10| 5226

11| 5150 -
[»

<
Koa ofbexta Knacc 1 Knacc 2 Knacc 3 | Knacc 4 d Kon oteexra | MpusHak 1 | MpuzHak 2 | MpusHak 3| Mpussac 4 | MNpusdac 5| MNpusHak 6/ Mpussak 7 ﬂ
20 0 0 0 3 19 48 0 0 0 0

‘ o o

Dofaeute ofeext

Momowe | Cronuposare ofiyy eei6.6 pacn. HoBiaeute knaccer | Jofaeure npustakd | Ypamms ofeexr Ypanure knaccel Yganure npuzHakK Ouweture B

Pucynok 10 — Pyunast KoppeKkTHupoBKa

3.3. 3agaua-3. CuHTE3 CTATHCTHYECKHUX H CUCTEMHO-KOTHUTHBHBIX

Mojeseil. MHOronapaMeTpruyeckasi THIIA3ALMA U YACTHbIe KPUTEPUM 3HAHUM

Cuntre3 u BepuuUKaIUs CTATUCTHUYECKMX U CHUCTEMHO-KOTHUTHUBHBIX
mozenet (CK-mopmeneit) Mojenedl OCYHIECTBISCTCS B pexuME 3.5 CHUCTEMBbl
«Jipoc». MareMaTMyecKkue MOJIENIM, Ha OCHOBE KOTOPBIX PACCUUTHIBAKOTCA
cratuctuaeckue u CK-mozenu, moapoOHO omucaHbl B psijie MOHOTpaduil U cTaTen
aBTopa. [loaToMy B naHHON paboTe Mbl PACCMOTPUM ATU BOMPOCHI OYEHb KPATKO.
OTMeTHM JIWIlb, YTO MOJEIH CHUCTEMbI «DWUIOC» OCHOBAaHBI HA MAaTPUIE
aOCOJIFOTHBIX YacCTOT, OTpakalolllel YUCII0 BCTPEU Tpajlalliii OMUCATENIbHBIX KA
M0 TpajanusaM KiaccupukanmoHHbIx mkan (paktor). Ho st pemeHus: Bcex 3amau
UCIIOJIB3YETCSl HE HEMOCPEICTBEHHO caMma 3Ta MaTpulia, a MaTPHUIbl YCIOBHBIX U
O€3yCIOBHBIX MPOLIEHTHBIX paclpeieieHud W CUCTEMHO-KOTHUTHUBHBIE MOJICIIH,
KOTOPbIE€ PACCUUTHIBAIOTCS HAa €€ OCHOBE U OTPAXKAIT KaKOe KOJUYECTBO
uHOpMaIUU COACPXKUTCA B (akTe HAOMIOMCHUS ONPEASICHHOW Tpajgaruu

OINKCATEJIBHOM IIKAJIbI O TOM, 4YTO 00BEKT MOJCIUPOBAHUSA HGpCﬁHCT B COCTOAHUC,
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COOTBETCTBYIOIIEEC OMPENEICHHON Tpajanuu KIACCU(PUKAIMOHHOW  ITKAJIbI
(xmaccy) (pucyHoK 4).

Marematnueckast mojenb ACK-ananuza u cucreMbl «9HA0C» OCHOBaHA Ha
CUCTEMHOI HEYETKON MHTEPBAJIbHOM MaTEMATUKE U 00ECIIEUNBAET COMOCTABUMYIO
00paboTKy OodbIIMX 00BEMOB, (PparMEHTUPOBAHHBIX M  3alIyMJICHHBIX
B3aMMO3aBUCUMBIX JIaHHBIX, TMPEACTABJICHHBIX B PA3JIMYHBIX THUMAX [IKaJ
(HOMUHABHBIX, OPSAIKOBBIX U YUCIOBBIX) U PA3JIMYHBIX CAMHUIIAX U3MEPCHUSI.

Cytb Matematnueckoid moaenu ACK-aHanm3a cOCTOUT B CIEIYIONIEM.

HenocpenctBeHHO Ha OCHOBe 3MmIMpHueckux AaHHbIX (cM. Help pexxuma

2.3.2.2) paccuuThIBaeTCs MaTpHIia a0CONIOTHBIX YacToT (Tabmuua 1).

Ta6nuna 1 — Marpuiia abcomoTHBIX 4acTOT (cTaTucTUyeckas Moaenb ABS)

Knacchbl
1 J w Cymma
1 N..
N 11 1; NHF
w
3Ha4yeHus , —
¢dakTopoB ! Nﬂ Ngr Nﬂ].? NE o ZINH
F
M -
Ny Ny Ny
M ¥ M
CymMmmapHoe
KONMYecTBO NE' = E N NEE = ZZNE
NPU3HaKOB NO Knaccy J ) ¥ =l j=1
CymmapHoe W
KONM4ecTBO —
061LeKToB 0ByyvaloLLeit }J;:j NEE o Z NZJ
BbIGOPKU NO Krnaccy J=1

Ha ee ocHoBe PaCCUUTBIBAOTCA MAaTpHUIlbl YCIIOBHBIX U 663YCJ'IOBHI)IX

MPOIICHTHBIX pacnpeeneHuii (Tadaumna 2).
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Tabnuua 2 — MaTtpuiia yCJI0BHBIX U 0€3yCIIOBHBIX MPOIIEHTHBIX pACTIPEIEICHUIMI
(ctatuctuueckue moaenu PRC1 u PRC2)

Knacchbl BesycnoBHas
BEpPOATHOCTb
1 ] w npusHaka

Py

3HauveHus daktopos| i 'P'l Pg — _ ¥ P]F b=
I 4
Ny, N,,

" B Py Py

Be3sycnoBHasn
BEPOSATHOCTb E.;"
Knacca

Ormerum, yto B ACK-aHain3e W €ro mporpaMMHOM HHCTPYMEHTApUU
MHTEJJIEKTYaJIbHOU crucTeMe «MI0C» UCIoIb3yeTcs ABa crocoda pacuera MaTpuIl

YCIJIOBHBIX M 0€3YCJIOBHBIX MTPOIIEHTHBIX PACIIPEICIICHUN:

N,

-l crmoco6: B kadectBe HCMOJIB3YETCSI CyMMapHOE€ KOJUYECTBO

IMPHU3HAKOB I10 KJIACCY,

N,,

2-ii cmoco6: B KauecTBe Y UCHONB3YeTCd CYMMapHOE KOJHMYECTBO
00BEKTOB 00yHYaroIiei BHIOOPKHU O KIIaccy.

Ha mpaktuke 9acTo BCTpedaeTcsl CyIIECTBEHHAsh HecOATaHCHPOBAHHOCTH
JAHHBIX, ITOJ] KOTOPOM TOHMMAETCS CHIJILHO OTJIMYAOIIECeCs KOJTMYECTBO OOBEKTOB
oOydaromieicss BEIOOPKH, OTHOCAIIUXCS K pa3NudHbIM Kiaccam. [losTomy pemrath
3a/1auy Ha OCHOBE HEIMOCPEACTBEHHO MaTPHIlbl aOCOMIOTHBIX 4acTOT (Tabmuna 1)
ObIJI0O OBl OYEHb HEPA3yMHO U TEPEeXOj OT a0CONIOTHBIX YaCTOT K YCIOBHBIM W
O€3yCIOBHBIM  OTHOCUTEIBHBIM 4YacTOTaM (Y4acTOCTSIM) SBJSIETCA  BechbMa

00OCHOBAHHBIM M JIOTHYHBIM.
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OTOT mepexo] MOJHOCTHIO CHUMAET MpolieMy HecOaTaHCHUPOBAHHOCTH
JAHHBIX, T.K. B IOCJEAYIOIIEM aHAJIU3€ UCIOJIb3YEeTCs] HE MaTpuia aOCOIMIOTHBIX
YacTOT, @ MaTpUIbl YCIOBHBIX M O€3yCIOBHBIX MPOLEHTHBIX pPACHpEeICHUN, U
MaTpULIbl CUCTeMHO-KOTHUTHBHBIX Mmozened (CK-moxmenu, tabmuma 4), B
YaCTHOCTH MaTpHIla NHOOPMATUBHOCTEM.

OTOT NOJXOJ CHUMAaeT TakXke MpoljeMy OOecreueHusi CONOCTaBUMOCTH
00pabOTKU B OJHOM MOJEIH UCXOAHBIX JAAHHBIX, MPEACTABICHHBIX B Pa3IMYHbIX
BUJaX IIKaJd (HOMUHAQJIbHBIX, MOPAJKOBBIX M YHMCIOBBIX) M B Pa3HBIX E€IMHULIAX
n3Mepenus [1].

B cucreme «2HI0C» 3TO OCYIIECTBIAETCS BCEra NPH PEHIEHUH JIFOOBIX
3aJ1ay.

3aTeM Ha OCHOBE TaOJMIBI 2 C MCIHOJb30BAHUEM YACTHBIX KPUTEPUEB,
3HAaHUW, TNPUBEIEHHBIX TaONMIEe 3, pacCUUTHIBAIOTCA MAaTPULBI CHUCTEMHO-
KOTHUTUBHBIX Mojelnel (Tabnuna 4).

B tabnuiie 3 npuBeneHsl GOpMyIIbI:

— 17151 CpaBHEHUS (DAKTUUYECKUX U TEOPETUUECKUX a0COIIOTHBIX YaCTOT;

— i1 CpPaBHEHHS  YCJIOBHBIX UM  O€3yCIIOBHBIX  OTHOCHTEJIbHBIX
4acCTOT(«BEPOSITHOCTEMN).

N 5310 cpaBHeHue B Tabiuie 3 OCYIIECTBISIETCS JABYMSI BO3MOXHBIMU
croco0aMu: MyTeM BbIUUTAHUS U ITyTEM JCIICHHUS.

Korna ™Mbl cpaBHuUBaeM (akTUyecKue M TEOpeTUYeCKue abCONIOTHBIE
YacTOThI MyTEM BBIYUTAHUS Y HAC TOJIYyYAETCs] YAaCTHBIM KPUTEPHU 3HAHUM: «XU-
kBaapat» (CK-mozaens INF3), korga sxe Mbl cpaBHUBAaeM HUX MYTEM JEJICHHS, TO Y
HaC TONy4yaeTcsl YaCTHBIM  KpPUTEpUI:  «KOJIWYECTBO HH(pOpMaLUU 1O
A XapkeBuuy» (CK-momenu INFI1, INF2) wumu  «kosdduiment  Bo3Bpara
nuBectuiii ROI» - ReturnOnInvestment (CK-monenu INF4, INF5) B

3aBHCHMOCTH OT CITOCO0a HOPMHPOBKH.
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Tabnuma 3— Paznuynblie ananutudeckue GOpMbl YACTHBIX KPUTEPUEB 3HAHUH,

npumMmensiembie B ACK-ananmze u cucreme «uaocy

HaumeHoBaHue Mojienu 3HaHUK
W YaCTHBIN KpUTEpUit

Bripaxenue nus
YACTHOT'O KPUTEPHsI

4yepes

OTHOCHUTEIIbH
bIe

4aCTOTHI

gepes

abcouto
THBIE

YaCTOTHI

ABS, maTpuIia a0COMIOTHBIX YacTOT, Njj - (haKTHUECKOE YHCIIO BCTPEY i-To MPH3HAKA y OOBEKTOB j-

N..

o KIacca; ¥ - TEOPETHYECKOE UHCII0 BCTPEY i-T0 IIPU3HaKa y 00BEKTOB j-ro Ki1acca; Nj — cyMMapHoe
KOJIMYECTBO MPU3HAKOB B i-if cTpoke; Nj — cyMMapHOE KOJIMYECTBO IIPU3HAKOB MU 00BEKTOB 00ydaromiei
BBIOOpKY B j-M Ki1acce; N — CyMMapHOe KOJIUYECTBO IIPU3HAKOB 110 Beel BEIOOpKe (Tabuma 1)

w
NEZZNE;H:':
-1

PRC1, matpuia ycnoBHbIX Pj 1 6€3ycl0BHBIX P; MPOLEHTHBIX PAacIpeeleHHH, B
KauecTBe N; HCIIOJIB3YETCsl CyMMapHOE KOJIMUECTBO MPU3HAKOB 10 KJIACCY

PRC2, matpuia ycnoBHbIX Pj 1 6€3yCl0BHBIX P; IPOLIEHTHBIX PAacIpeeleHHH, B
KauecTBe N; HCIIOJIB3YETCs] CyMMapHOe KOJIMUECTBO 0OBEKTOB 00yUarolieil BBIOOPKHU 110 Kiaccy

INF1, gacTHBIH KpUTEpHiA: KOINYECTBO 3HAaHUU 110 A.XapkeBudy, 1-if BapuaHT pacuyera
BEPOSATHOCTEH: Nj — cyMMapHOe KOJMUECTBO IPU3HAKOB TI0 j-My Kilaccy. BeposaTHOCTB TOro, 4TO eciu y
00beKTa j-r0 KIacca 00HAPYKEH NPU3HAK, TO 3TO i-i MPHU3HAK

INF2, qacTHbIi KpUTEpU: KOJHYECTBO 3HAHMI 10 A.XapKkeBu4y, 2-ii BApHAHT pacueTa
BEpPOATHOCTEH: Nj — CyMMapHOe KOJIMYECTBO OOBEKTOB 110 j-My Kilaccy. BeposaTHOCTb TOro, 4To eciiu
MpeABSIBICH 00BEKT j-T0 Kiacca, TO Y Hero OyneT oOHapy)KeH i-il pu3HaK.

INF3, yactHblii kpuTepuii: Xu-KBaJpaT: pasHOCTH MEXKAY HaKTHISCKUMH U TEOPETHYCCKU 0XKUAaEMbIMU
AOCOJIIOTHBIMH YaCTOTaMH

INF4, gactusriii kputepuii: ROI - ReturnOnlnvestment, 1-it BapuaHT pacuera BeposiTHOCTEH: Nj —
CYMMapHO€ KOJIMYECTBO IPU3HAKOB I10 j-MY KJIACCY

INFS, wactusiit kputepuit: ROI - ReturnOnInvestment, 2-if BapuaHT pacueTa BeposiTHOCTe: Nj —
CYMMapHO€ KOJIMYECTBO OOBEKTOB T10 j-My KJIAcCy

INF6, yacTHBII1 KpUTEpUIi: pa3HOCTD YCIOBHON U O€3yclI0BHON BeposTHOCTEH, 1-i BapuaHT pacuera
BEPOSATHOCTEH: Nj — CyMMapHO€e KOJMYECTBO IPU3HAKOB 110 j-My KJIacCy

INF7, yacTHBIIl KpUTEpUIi: pa3HOCTD YCIOBHON U O€3yCIOBHON BEpPOSTHOCTEH, 2-1 BapuaHT pacuera
BEPOSITHOCTEN: Nj — CyMMapHOe KOJIMYECTBO OOBEKTOB T10 j-MYy KIlacCy

O6o3HaueHus k Tabaune 3:

1 — 3HaYeHMe MPOILIOTo IMapaMeTpa;

j - 3HaueHue OyaylLIero napamerpa;

Nijj — KOIMYECTBO BCTPEY j-T0 3HAYEHHs OyTyIIEro ITapaMeTpa IpH i-M 3HaY€HNH MPOIIIOTO MapaMeTpa;
M — cymmapHOe 4nCII0 3HaYeHUI BceX MPOILIbIX TapaMeTpOB;

W - cyMMapHOE YHCII0 3HAYCHU BCeX OyIyIInX MapaMeTpoB.

Nj — KOJIMYecTBO BCTped i-M 3HaUSHUs IPOLIIOTo IapaMeTpa o Beeil BEIOOPKe;

N;j — KOIH4YeCTBO BCTped j-ro 3HaYeHUs Oyaylero mapameTpa 1o Bceil BBIOOpKe;

N — KOJIM4ECTBO BCTPEY j-r0 3Ha4eHHs OyIyIEero mapaMmerpa MpH i-M 3Ha4€HUH MPOIIUIOTO MapaMeTpa 1o Bcel BEIOOPKeE.
Ijj — yacTHBII KpUTEpUiA 3HAHMIT: KOJTMYECTBO 3HAHMI B (paKTe HAONFOEHNS i-TO 3HAUYEHHS MPOIIIOTO TapaMeTpa O TOM, YTO 0OBEKT IepeiieT B

COCTOSIHHE, COOTBETCTBYIOLIEE j-My 3HAYCHHIO OyIyIlero napamerpa;

Y — HopmupoBouHsIi ko3 ¢uuuent (E.B.JIynenko, 2002), npeoOpasyrouuii konudecTBo HHGopmaimu B popmyie A. XapkeBuda B OUTHI U

obecreunBaroIIHii JUIs Hee COOMI0ICHNE TIPUHIINIA COOTBETCTBHS ¢ opmyioit P.Xaptmu;
P; — Ge3ycnoBHas OTHOCUTENBHAS YaCTOTA BCTPEUHM i-I'0O 3HAUYEHMS TIPONIJIOro NapameTpa B o0ydaroniel BrIOOpKe;

Pj; — ycroBHast 0THOCHTEIbHAS YaCTOTa BCTPEUH i-r0 3HAYEHUS MPOILIOro IapaMeTpa IpH j-M 3HAUCHHHU OyIyIIero mapamerpa.

Korz[a MbI CpaBHUBACM YCJIIOBHBIC H 663}’CJ’IOBHBI€ OTHOCHUTCIIBHBIC 4YaCTOTHI

MyTEM BBIYUTAHUS Y HAC TOJy4aeTcs YaCTHBIM KPUTEPHUI 3HAHUM: «KOIPPUIIUEHT

B3auMocBs3n» (CK-monenu INF6, INF7), korga ke Mbl CpaBHUBaeM HX IMyTEM

JIEJIeHHs], TO Y HAC MOJYy4YaeTCs YaCTHBINA KPUTEPHUI: «KOJIMYECTBO UH(POpMALIUU TIO

A.Xapkesuuy» (CK-monenu INF1, INF2).

Takum o0Opa3om, MBI BHUIUM, UYTO BCE YACTHbIE KPUTEPUMU 3HAHHUM TECHO

B3aUMOCBA3aHbI Jpyr C OPYTOM. Ocob6eHHo HHTCpECHA CBA3b 3HAMCHUTOI'O
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Kputepust xu-kBagpar [lupcoHa ¢ 3amedarenbHOM MEpOM  KOJIMYECTBA
uHpopMmarnu A.XapkeBrua U ¢ U3BECTHBIM B 9KOHOMUKE KoddpuimenTom ROI.

BeposATHOCTE paccmaTpuBaeTCs Kak Mpelen, K KOTOPOMY CTPEMHUTCS
OTHOCUTEJbHAs YacToTa (OTHOLIEHUE KOJMYECTBA OJATONPUATHBIX HCXOJIOB K
YUCITy WCIBITAHUNA) IPU HEOTPAaHUUYEHHOM YBEIMUYEHUU KOJIMYECTBA HCIIBITAHUM.
SIcHO, YTO BEPOSITHOCTh — 3TO MaTeMaTuyeckas abcTpakius, KOTOpas HUKOIJla He
BCTpEUAETCsl Ha MPAKTHUKE (TaKkkKe, KaK M JAPyrue MaTeMaTHuyeckue u (pu3nueckue
abcTpakuuy, THUIIA MaTEMaTHMYECKOM TOYKH, MAaTEpUAIbHOM TOYKH, OECKOHEUHO
MaJjoi u T.1.). Ha nmpakTuke BcTpedaeTcs TOIbKO OTHOCUTENNbHAs yacToTta. Ho oHa
MOET ObITh BechbMa OnM3KOW K BeposTHocTH. Hanpumep, npu 480 HaOmroneHui
paznuure MeXAY OTHOCUTENIBHOM YacToil M BEpOSATHOCTHIO (IIOTPEIIHOCTD)
cocTtaBiisieT okojio 5%, mpu 1250 wabmogeHusix — okosio 2.5%, mpu 10000

HabmoaeHusx — 1%.

Tabnuna 4 — Marpuiia CHCTEMHO-KOTHUTUBHOM MOJIeNN

Knacchbl 3HauumMocCTb
1 J w ¢akTopa

1 ¥ -y
' 111 Ilj IllF JE:IW_IE(IU_II)

3HayveHus cdakTopoB| | I'l I
4

I

v

W 2
1 Z(Ii - Ii)
j=1

M I]’dﬂ IM' IMH? Gﬂzz

1 E(IH - _H)

i
CTteneHb (j )
peayKkuuun i, o a, H=2 T
Knacca = ¥ = W-M- DZZ

CyTb ATHUX METOJOB B TOM, YTO BBIYUCIISECTCS KOJIMYECTBO MH(POpMAIUU B
3HaueHUUu (akTopa O TOM, YTO OOBEKT MOJEIMPOBAHUS TEPEUNET TOJ €ro
JNEHUCTBUEM B OMNPEIEICHHOE COCTOSIHUE, COOTBETCTBYIOIIEE Kjaccy. ITO

MIO3BOJISIET COTIOCTABUMO M KOPPEKTHO 00pabaThiBaTh pa3sHOPOIHYIO HH(POPMAITHIO
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0 HaOmIOJeHNAX 00BEKTa MOJICTUPOBAHMS, TIPEICTABIICHHYIO B Pa3JIMYHBIX THIIAX
M3MEPUTEIBHBIX IIKAI U PAa3IUYHbIX €UHUIIAX u3MepeHus [1].

Ha ocHoBe cHCTEeMHO-KOTHUTHUBHBIX MOJIEIEH, IIPEICTABICHHBIX B TaOIMIlE
9 (OoTAMYarOTCs YaCThIMH KPUTEPHUSIMH, MIPUBEACHHBIMU B TaOIUUE §), pelarTcs
3alayd  uAeHTUGUKAUK  (KIacCU(pUKALMKM, paClO3HABaHMs, JUATHOCTHKH,
MPOTHO3UPOBAHUS), TMOJJCPKKU TMPUHATUA pemieHnit  (oOpatHas  3amaya
MPOTHO3UPOBAHUS), & TAKKE 3aJa4a HCCIECAOBAaHUSA MOJICIUPYEMOUN MPEeaMETHON
00JIaCTH IMyTEeM MCCIICIOBAHUS €€ CHCTEMHO-KOTHUTUBHOU Mojieu [10-64].

OtMeTuM, UYTO KaKk 3HAUYUMOCTh 3HaueHus  (akrtopa, CTENeHb
JNETEPMHUHUPOBAHHOCTH KJIacca M LEHHOCTh WK KadecTBO monenu B ACK-ananuze
paccMaTpuBaeTcs BapuadeIbHOCTh 3HAYCHUI YaCTHBIX KPUTEPUEB ATOTO 3HAUCHUS
(dakTopa, Kj1acca WiIM MOJIENIH B 1ejIoM (Tabmnuna 4).

YuclieHHO 3Ta BapualeIbHOCTh MOXKET H3MEPSATHCS Pa3sHbIMHU CIIOCOOaMH,
HalpuMep, CPEIHUM OTKJIOHEHHUEM MOMYJIEH YaCTHBIX KPUTEPUEB OT CPEIHETO,
JCTIEPCUEH WM CpEeIHEKBAJIpaTUYHBIM OTKJIOHEHHEM, WM €ro KBaapaToMm. B
cucremMe «OUI0C» NPUHAT MOCIECAHWNA BapUaHT, T.K. 3Ta BEJIMYMHA COBIAJAET
C MOIIIHOCTBIO CUTHAJIA, B YaCTHOCTH MOIIIHOCTHIO HH(popmaluu, a B ACK-ananuse
BCE MOJIETTH PACCMATPUBAIOTCS B KaK HCTOYHMK HH(OpManuu 00 OO0BeKTe
MOJEIUPOBAHUS.

[TosToMy €cTh BC€ OCHOBaHUSI YTOUHHUTH TPAJAUIIMOHHYIO TEPMUHOJIOTHUIO

ACK-ananmu3a (Tabnuna 5):

Tabnuna 5 — Yrounenue tepmunonornn ACK-ananmza

No TpaavuMoHHbIE TEPMUHDI HoBbin ®opmyna
(CUHOHUMBI) TEPMUH
1 | 1. BHauMMoCTb 3Ha4YeHus hakTopa KopeHb u3 2
(NpuaHaka). MHOPMALIMOHHOM 1 ¥ -
2. NndbdepeHLmpyoLLas MOLWHOCTb | MOLLHOCTW 3HaYeHUst Jﬂ: =2 Z(Ii — i)
3Ha4eHus pakTopa (NpusHaka). dakTopa W -1 j=1

3. LleHHOCTb 3Ha4veHus
dakTopa (Npu3Haka) Ans pelueHus
3agayun ngeHTudmkaumm n gpyrux

3agav
2 | 1. CteneHb getepmmHmpoBaHHocTn | KopeHb n3 o 3
knacca. NHAOPMALIMOHHONM 1 -
2. CteneHb 00yCroBNEHHOCTH MOLLIHOCTM Kracca ﬂ'g =2 —Z(Ii —Ij)
M—-17;
Knacca.




3 | 1. KayectBO mogenw.

2. LleHHOCTb Mogenu.

3. CteneHb chOopMNPOBAHHOCTU
Moaenu.

4. KonnyectBeHHas Mepa cTeneHun
BbIPa>X€HHOCTN 3aKOHOMEPHOCTEN B
Mogenupyemon npeameTHon
obnactu
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KopeHb ua
MHOPMaLIMOHHON
MOLLIHOCTU MoZenu

N Dzz(r 7

DkpaHHble (HOPMBI peKHMa CUHTE3a MOJIeNIeH TPUBEICHBI HUXKE:

Jlns cunTe3a W BepudUKAUM MOJICNIed CO3/IaH peXuM 3.5, Mociie ero

3amycKa 3a1aeTcsl MOJIEb, KOTOpas moMevyaeTcs TeKyliei (pucyHok 11).

t‘) 3.5, CuHTES 1 BEprdmKaLNA Mogened

3analire MOQENH AAA CHHTESA W EE DML ALHH

CrarucTiieckye Gasel

v 1. ABS - 4acTHBIN KpWTEpME; KONWYECTED BCTREY COYETAHME. | KNACC-MPMSHAK Y OFEEKTOE 00YY. BEIOODKLE

[v 2 PRCT - yacTHEIN KpUTEPME: Yoi. BEEPOATHOCTE i-70 NPM3HAKS CPEAM NPM3HAKOE OfEERTOE -0 Knacca

[v 3. PRCZ - yacTHEIA KpUTEpKE, YCAOBHAA EEPOATHOCTE i-r0 MPMEHARE Y OSEEKTOR M0 Kiacca

CUCTEMHO-K O HUTHBHEIE MO8 M [Ga3561 SHaHMEA):

[v 4 IMF1 - 4acTHIM KPHTEPHIA, KONWYECTED 3HAHKIA Mo A XapKesKuy; BepoaTHoCTH 13 PRCT

[v B IMF2 - 4acTHEIM KPHTEPHI KONWYECTED 3HAHKIA M0 A X apKeEKYy; BEpoATHOCTH W3 PRC2

v 6. IMF3 - 4acTHEIMN KPHTEPMI MW-KESAPAT, PASHOCTH MEKAY PAKTHYSCKUMA M OKRMLISMBIMM S6C. 4aCT 0T Ak

v 7. IMF4 - qactHei kpemepuin RO [Fetum On Investment]; seposTHocTH W3 PRCT

v 8. IMF5 - yacTHem kpurTepui; ROI (Fetum On lnvestment); eepostHocTH Mz PRCZ

[v 9. IMFE - 4acTHEIM KPHTEPHIA, Pa3H.YCN M BESYCH BEPOATHOCTERN; BEPOATHOCTM 1s PRCT

[v T0IMF?Y - 4acTHEIN KpHTEPME PaSH.YCN W BESYCN. BEPOATHOCTEN; BEPOATHOCTM W3 PRC2

[aparMeTpel KoNUPOBaHKA DAYHAKIWER BRIGOPKK B PACNOZHAEBaerY [GYTCTPENHEIN NOLXDL):

K.akme ofbekTEl 06Y4. BEISORKM KONMPOESTE:

(* FonWpoEaTe BCH 00Y4aHIW YD ERISOPKY

(" KonWpoBaTe TONBKD TERYWME 0FbekT

" Fonupoears kasgeid N-H offbert

" Fonuposate M cayyaliHbl ofbekTos

{~ Konuposate ofeerTel of M1 a0 N2 [fastest)

(" Boofle HE MEHATE PACNOSHABIEMYID BEEIGOPKY

Yaaname 13 ofiyy. BEIGOPKM CKOMWPOBaHHEE OfbeKThL

* He uynanare
" Ynanare

MNOACHEHWE N0 AArOpKTRY BEPHEHE LMK

MNoapotHes

WarepAETCA BHYTPEHHAR LOCTOEERH. MOLEH

Terywan Moae:

-

1.4BS
2. PRC
3 PRCZ

RIS

%

4 IMF1
. INF2
E. INF3
7. INF4
8. INFS
3. INFG
T0INF?

& I B TS B

I ka#aof Sa0aHHo0

MOQENH BEINOMHHTE:
(% CUHTES H BEPHEPHE LMD

(" Toneko BEpHEPMKALMID

(" Toneko cWHTES

3analme Npoueccop

+ CPU " GFPU
Janalime aArOpMTH:
™ Fnaccuka - gonswe

* YnpoweHHo-GeicTpes

M enonb30BaHKE TOABKO HAMGONEE 4OCTOEEPHBIX PESYAETATOR pacnosHaeaHus: Flasp. dbf u uenecofpasHocTE NpMMEHEHWA GUTCTPENHOMD NOAXOAa

PacueTHelid pastep B pesynetatos pacnosHasaHua Rasp.dbf pased 18194 Gaimr, 120 0.0008472 % ot MAX-sostomHaro, [or 2M6)

Japaiire, ckoneko % o voxogHoR B I Hasp.dbf OCTAEWTE. YO31AA HaKMMEHEee QOCTOEEPHEIE PE3YNETATEl PACNO0EHAEIHWA: 10, 0000000

B npureHIM GYTCTPENHOMD NOLX00a HET HEOGKOAMMOCTH. CUHTES W BEPWEHKALMA MOQENEN GYIYT BRINOAHEHE! HA OCHOBE BCEN BBIGODKH.

Ok Cancel |

Pucynok 11 — Pexxum cunTe3a moaenen

JIaHHBIN pEXHUM COAEPKHUT MHOKECTBO PA3TUYHBIX METOJIOB BepU(DUKAIINH,

HO Mbl HCIIOJB3YEM IIapaMETpPbl, KOTOPBLIC CHUCTEMa IpcajaaracTt 1mo ymMOJI4aHHIO.
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Cragus mpouecca HCIOJHEHUS pexuMa 3.5 W MPOTHO3 BPEMEHU HMCHOJHEHUS

ITIOKA3aHbl HA PUCYHKE 12.

.
€ 35. Cunres v seprdnkaumMs Mogenei a |ﬂkﬂ—hj

ETB,EI.HH HCAOAHEHWA NPpOLECCS

War1-A 1z 11: KonWpoeaHKMe oSydakwei eelS0pKH B pacnozHaeaemyn -MoToeo

War 2-A 1=z 11: CuHTE= cTat.Mogend "ABS" (pacuet MaTpyuel aSconTHex YacToT)-MoToED
War 3-f 12 11: CuHTtes cTat.monenel "FRCT" 1 "PRCZ" (ycn.Besycn.®: pacnp.) - TaTaeo
War 4-i 13 11: CuHTes moneneil aHaHui: INF1-IMFY - TaToso

HAHAND LKA MO HACTHBIM K MAT EMFANBHBIM KPMTERKAM - MCNONHEHKE:
War 51z 11: 3anaH4e mogenu "INF?" B kauecTee Tekywei -MaToEC

War 6-A 1z 11: MakeTHoe pacnosHagaHKe B Mogenu "INF?" -ToToeo

|| | War 7AWz 11: Mameperye oocToEepHOCTH Moaenuq: "Inf?" - IHTerpaneHeE kpUTepKiA: "CyMma 2HaHKWR" - ToToeo
|| | KOHEL LKA MO HACTHEIM K MHT EFFANEHEIM KPMTEFKMAM - TOTOBO: |
Il | War 8-t w11 O6veauHerne B DostRsp# & B0 DostRasp - ToToeo |
i | War3-i 1z 11 MNeyaTe cEOAHON doprMel N0 Pe3YneTaTaM BepHdMEaLMH MOAenel - [oToBa |

Il | War 10-f 1=z 11: CoznaHue coprel: "ocTOBEQHOCTE MOEHT KNACCOE B PASNMUHEIX Modendx" -[oToeo |
Il | War11-A4 1=z 11: "MpuceceHWe 2a0aHHoiR Mogenw: Infl cTaTyca TekyweR" -MoToeo |

|l Cuntes u BEPH(HKALHA CTATHCTHYECKHX H CHCTEMHO-KOTHHTHEHHIX MOAEAEH YNELWHO 3aBeplieHn ! |
1 MporHOS BREMEHM MCNONHEHKS I
|| |
| Hauano: 19:53:09 OxoHyanuwe: 20:03:17 |
i 1005 Ok |
N | Mpowno: 0:10:07 Ocranocw: 0:00:00 |
|

— — = e —— . 5 =

Pucynox 12 — Cunre3 u Bepudukanus Mojenei

Takum o0Opa3om, YacTHBIE KPUTEPUU MPEACTABISIIOT COO0U (POpMyIbI st
npeoOpa3oBaHusg MaTpHUIbl a0COJIIOTHBIX YacCTOT, KOTOpas IMpeAcTaBieHa Ha
pucyHke 13 U OTKpBHITONl C MOMOLIBIO pexuma S5.5.1, B MaTpulbl YCIOBHBIX H

0€3yCIIOBHBIX MPOIIEHTHBIX PACTIPECICHUIN, U MATPHUIIbI 3HAHUH.
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@ 5.5 Mogens: 1. ABS - uaCTHsiii KpuTepHik: KOMMYECTED BCTpeY coveTarmii: "Knacc-npusHak” y 06bexTos 0Byu.s5i60pkn"

HaumeHoBaHUe OrUCATeNHON

LKAl 1 Fpaauy

MATCH_
ARBORNE

INN

4

MATCH_WINN

BIG

MATCH_WINN

ENDPOIN

MATCH_WINN

10,

INFINITY

MATCH_WINN

1

ENO Ni
ENG

WHALERS

MATCH_WINN

DATE-2020:0316 2 2 1
2 DATE-2020:0317 2 3 3 2 3 2 1
3 DATE-2020-03-18 2
4 TEAM_1-AGO 2
5 TEAM_1 Alcoholics Anongmous 7]
6 TEAM_1-Astralis
7 TEAM_1-Bad News Bears 1
g TEAM_1-Chaos 2
9 TEAM_1-District 7 1
10 | TEAM_1-Espada
1 TEAM_1fnatic 3
12 TEAM_1foiZe 3
12 | TEAM_1-GamerLegion
14| TEAM_1dnfinity 1
15 TEAM_1-Natus Vincere
16 | TEAM_1-New England Whalers 1
17 TEAM_1-Paradox 3
18 | TEAM_1-pol00 2
19 TEAM_1-Recon 5
20 | TEAM_1-Rooster
2 TEAM_1-Rugratz 2
22 | TEAM_1Singularity 2
23 | TEAM_1-Sprout
24 | TEAM_1-Thunder Logic =
[ < | JJ
Pucynoxk 13 — Matpwuiia abCOTIOTHBIX 9acTOT
0 5.5. Mogaens: “4. INF1 - UaCTHbIiA KpUTEDWIA: KONMUECTBO 3HaHMIA No A Xapkesuuy; BepoATHOCTM 13 PRCT” - a X

DATE-2020-0316 0.422 1.044 0.058 1.044
2 DATE-2020-0317 0. 484 0. 484 0. 484 0.484 0.120 0. 484 0. 484 0. 484
3 DATE-2020-0318 1.408
4 TEAM_1-AG0 2.952
5 TEAM_1-Alcoholics Anongmous |
3 TEAM_1-Astralis
7 TEAM_1-Bad News Bears 2.230
8 TEAM_1-Chaos 2.852
9 TEAM_1-District 7 1.608
10 TEAM_1-Espada 2 488
1 TEAM_1 fnatic 2 488
12 TEAM_1foiZe 2.488
13 TEAM_1-GamerL egion
14 TEAM_1 Infirity 3474
15 TEAM_1-Matus Vincere
18 TEAM_1-New England Whalers 2.852
17 TEAM_1-Patadox 2.488
18 TEAM_1-pro100 2.852
19 TEAM_1-Recon5
20 TEAM_1-Raoster
2 TEAM_1-Rugratz 1.866
2 TEAM_1-Singularity 2.488 1.502
2 TEAM_1-Sprout
2 TEAM_1-Thunder Logic p
[ Ll | JJ
Pucynok 14 — ®parment moaenu INF1
0 5.5. Mogens: “8. INF5 - uacTHbii kputepmid: ROI (Return On Investment); sepoatHocTu us PRC2™ - [m] X

Ham

WKanb1 1 rpaAaUHH

4

ENDPOINT

FORZE

9,

MATCH_WINNER
INFINITY

JAPALEND

1

MATCH_WINNER

NEW

ENGLAND
ALERS

DATE-2020-03-16 0.600 2.200 0.067 2.200
2 DATE-2020-0317 0.714 0.714 0.714 0.714 0.143 0.714 0.714 0.714
3 |pate20200312 3.800
4 TEAM_1AGO 23.000
5 | TEAM_1lcohalics Anonymous i
6 | TEAM_1Astals
7 | TEAM_1Bad News Beas 11.000
8 | TEAM_1Chaos 23.000
3 | TEAM_1 Distict 7 5.000
10 | TEAM_1Espada 15.000
11| TEAM_14natic 15000
12| TEAM_14o2e 15000
13| TEAM_1-GamerLegion
14| TEAM_tnfinity 47.000
15 | TEAM_1Natus Vincere
16| TEAM_1-New England whalers 23.000
17| TEAM_1Paradax 15.000
18| TEAM_1-prol00 23.000
19 | TEAM_1ReconS
20 | TEAM_1-Reoster
21| TEAM_1-Rugratz 7.000
2 TEAM_1 Singularity 15000 4.333
23| TEAM_1Sprowt
24| TEAM_1-Thunder Logic

Pucynok 15 — ®parment mogenu INFS
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3.4. 3anaua-4. Bepupuxauus moaesnei

OrneHka JOCTOBEPHOCTH MoJielel B cucteMe «DHUI0C» OCYIIECTBISETCS
NyTeM pelIeHUs 3ajladyu Kiaccupukanuu OOBEKTOB 0O0ydyaromeid BBHIOOPKH 10
00001IeHHBIM O0pa3aM KJIAaCCOB M TOJICYETa KOJWYECTBA MCTHHHBIX W JIOKHBIX
MIOJIOKUTENBHBIX U OTPUIIATENIbHBIX penieHuil mo F-mepe Ban Puzbeprena, a taioke
no kpurepusim L1- L2-mepam mpod. E.B.JIyneHnko, KOTopbie NPeasioKeHbl s
TOTO, YTOOBI CMSTYUTHh WU TOJHOCTBIO MPEOJI0JIETh HEKOTOphIe HehocTaTku F-
Mepsl [8].

JIOCTOBEpHOCTh MOJIEJIE MOXKHO OIICHMBATh M IyTEM pPEHICHUS JPYTUX
3a/1a4, HallpuMep, 3a7a4 IPOTHO3UPOBAHMS, BEIPAOOTKH YIPABISAIOMINX PEIICHUMH,
UCCJIeI0BaHUS 00BEKTa MOICIIMPOBAHUS TyTEM HCCIIeJoOBaHus ero Mmojenu. Ho 3to
Oonee TPYAOEMKO W JaXe BCEerJa BO3MOXKHO, OCOOCHHO Ha SKOHOMHYECKUX H
MOJINTUYECKUX MOJIEIISIX.

B pexxume 3.4 cuctembl «DUA0C» U psifie APYTUX U3YyUAETCs JOCTOBEPHOCTD
Ka)KJI0M 4aCTHON MOJIETTU B COOTBETCTBUM C 3TUMU MEpPaMU JOCTOBEPHOCTH.

C pesynpTaTamu BepuUKAIMU MOJACNCH, OTIMYAIOIIUXCS YaCTHBIMU
KPUTEPUSIMU, MOXXHO O3HAKOMUThCS B pexkuMme 3.4 cucteMbl «DUI0C», OHHU

MpeCTaBJICHbI HA PUCYHKE 16.

[~ cToB.MOzeneR NPy pasHMHTEpMT. Texy

2

MNowowe no n J TRINFRFN I |TF‘FPL{INFN]| [I'Fl.'l‘hl-‘ﬂml 3a04Th WHTEPEAN CrAIKHBIMA |

Pucynok 16 — Ouenku 10CTOBEpHOCTH MOAENEN
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Jnsa onenku poctoBepHoctu Mozeneit B ACK-ananuze u cucremy Aidos-X
ucnoaszyercss F-mepa Ban PuszGeprena m L-mepa, npencramistomias coboi ee
HEUYETKOE MYJIbTHKIIACCOBOE 0000IIeHNE, MpeoxeHHoe npodeccopom JIyrieHKo
(pucynok 10). Hanbonee nocroBepubiMu okazanuck mojaenu INF4u INFS5, ognako
paccMmaTpuBath gajiee oyaeM Toiabko Mozaenb INF1. Touno manHoit monenu 1o F-
mepe Ban Puszbeprena cocrtasmser 0.881, a mo L1-mepe mpodeccopa Jlynenko —
0.971. Ll-mepa, mnpemioxenHas npodeccopom JlylieHKo sBisgeTcs Ooee
JIOCTOBEpPHOM, B cpaBHeHuU ¢ F-mepoit Ban Puzbeprena. Takum oOpa3oM, ypoOBEHb
JIOCTOBEPHOCTH TPOTHO3UPOBAHUS C MPUMEHEHUEM MOJICNIM BBIIIE SKCIEPTHBIX

OLIEHOK, JJOCTOBEPHOCTh KOTOPBIX CUYUTAETCA paBHOU npumepHO 70%.

¢ MomoLus no pexuman: 3.4, 4.1.3# Buabl npordo3oe U Mepsl J0CTOBEPHOCTA MOAENER B cucTEME "JiHgoc-K++" — O =

MorMowe no pesdtaa: 2.4, 4136, 41.3.7, 4.1.2.8, 41.370: Bugkl NPOrHOZ08 W MEPE 4OCTOEEPHOCTH MOQENEH B cHoTeMe ' JFoc-++".

NONOKWTE NBHBIA NCEBAONPOrHO 3.

Mpeanonosu, Mogens 36T TakoH NPOrHoS, YTo BeinaneT sce W 1.1 2, W 3, 14, u 5, 1 B TToHATHO, YTO U3 BCEro 3TOMD BEINAAET AMWE YTOTO aHO. B 3T0M cayyae Moges He

MPSACKAKET, YT0 HE BBINALET, HO 34T0 OHE 0GAZATENEHD NPSNCKAKET, YTO BbINaneT. DNHAKD NP 3TOM 048HE MHOMD OfLEKTOE SYLET OTHECEHD K KNACCAM, K KOTOPbIM OHW HE OTHOCATCA.
Toraa BEPOATHOCTE MCTUHHO-NONDHWTENBHEIX PELUEHUA Y MOLENM GuneT 146, 3 BEpPOATHOCTE NOKHO-NONOHMTENEHER PEWEHIHE - 5/6. AcHo, 4To TaKoM NporHo3 GeCNONESEH, NOSTOMY OH

W Ha3EaH MHOM NCEEL0NPOrHOS0N.

OTPUUATENEHEIA NCEBAONPOTHO 3

MNpeacTagut cefie, 4T0 Mbl BEIGPACEEBSEM KYGHK © B rpaHAMM, H MOLENE NPENCKASEEBSET, YTO HWYErD HE BBINANET, T.2. He BENALET HU 1, HA 2, AW 3, HH 4, HW B, HW B, HO YTo-TO He

3TOMD, BCTECTEEHHO, OGASATENBHO EINANET. KOHEYHD, MOQENE HE NDEACKAZANA, YTO BRINANET, SAT0 0HA 04EHL XOPOWO NDEACKAZANA, 4T0 HE BRINANET. BEPOATHOCTE MCTHHHO-OTPMUATENb-
HelX PEWEHKE Y Mogenu Syger 576, a BepOATHOCTE N0#HO-OTPHULATEAEHEN PEeHIE - 1/6. Takol NporHos ropasao AOCTOBEPHES, YEM NONDHMTENEHEIN NCEEAONPOrHOS, HO TOXE GECNONE3EH,
WAEANEHEIA NPOTHO 3.

Ecni B ©yyae © KYSMKOM Mel MPOrHOSMPYEM, YTO BBINANET, HANPHMER 1, 1 COOTEETCTESHHD NPOTHOSHPYEM, YT0 He BeINaneT 2, 3, 4, 5, W 6, T0 5T0 MASaNkHEIH NPOrHOE, HMEHILE,

B0W 0H ooywecTeAAETCA, 100% A0CTOBEPHOCTE HASHTHEHKEWAM W HE HAEHTH®MKAUMA. MASansHEIi NPOrHoE, KOTOPEIR NOAHOCTEID CHHMAET HEONPEAENEHHOCTE O BYYLIEM COCTOAHHH 0fbEKTa
MPOrHOSHROBAHKA, HA MPAKTHKE WIAETCA NONYYUTE KRAAHE DEAKD W OfkMHD Wbl WMEEM 120 C PE3bHIM MPOrHOS0M

PEANEHEIA NPOrHO 2.

Ha npakTuke Ml 4alle BCEro CTANKKMEABMEA MMEHHD G 3THM BHA0M NPOrHO3a. PeanbHeii NPOrHoS YMEHELWAST HEONPELENEHHOCTE O GUIYWEM COCTOAHWW OEKTA NDOHOSMDOBAHNA, HO He
MOAHOCTEID, Kak HIBANEHEIH NPOrHOS, 3 OCTABAST HEKOTOPYK HEONPEAENEHHOCTE HE CHATOM. HanpUMep, 407 MrpakHorD KYGHKa N8Na8TCA TAKOM NPOrHOS: BNt 1 Wid 2, 1,
COOTEETCTBEHHD, HE BbinaneT 3, 4, 5w B, MoHATHO, 4T0 NOAHOCTEH HA NPAKTHKE TaKkoRA NPOTHOS HE MOKET OCYLECTEMTECA, T.K. BAPWAHTE! BbINANEHMA KYSHKE ANETENHATHEHE, T 8.

HE MIKET BEINACTE OIHOEPEMEHHD W 1, W 2. MasTorMy Y peansHoro MPOrHO3a BCErAa SUleT onpefensHHan olWMEKa WISHTHGMKALMK. COOTEETCTESHHD, BCAW HE DCYWECTEMTCA OAMH MK
HECKOMBKD M3 NPOrHOSHPYEMBIE BSRMAHTOE, TO BOSHHKHET M OWWEKA HE MOEHTHBMKALMM, T.K. 3T0 HE NPOrHOSMPOSAN0Ck Monenbh. Tenepb NpeacTasHTe cefie, dmo y Bac ne 1 kytuk u
MPOFHOS B0 NOBEAEHWUS, & TRICAW. TOME MOKHD NOCYATSTE CREHEESEEUEHHBIE X3DAKTEPUCTHKL BCER ST BUA0E NPOrHO30E.

Tk 06pAZ0M, BCAW NPOCYMMHPOEATE YMCD BEPHD WIEHTMAMUMPOBAHHEIX W HE MLEHTHPHILMPOEAHHEIK DFBLEKTOE W BBMECTD YACA0 OWWEG0YHD HOEHTHPHIWMPOEAHHE M HE
WIEHTHPHUHROEAHHET OffbEKTOE, & SaTeM PA3SMWTE Ha YMC0 BCeX OFBEKTOS TO 3T0 W GYIST KPHTEPW KAYSOTES MOAEM [KNACCHPHKATOPA], YIMTEIESIOWMWE KaK 82 CNOCofHOCTE BEPHD
OTHOCHTE OFBEKTEI K KASCCAM, KOTOPBIM OHW OTHOCHTCA, TaK WM 88 CNOCOSHOCTE BEDHD HE OTHOCWTE OffbEKTE K TEM KAACCAM, K KOTOPBINM OHM HE OTHOCHTCA. 3TOT KPWTEDWA NDEADHKEN 1
PEanuE08aH B cHcTeme "3iaoc’ npad. E.B.MuueHko B 1994 rogy. 37a Mepa A0CTOBSPHOCTH MOAEIM NPEANONArasT ABA BApMaHTa Hopmupoekw: {-1, +1} 1 {0, 1k

La={ TP+TH-FP-FN]/(TP+TN+FP+FN]  [Hopmupoeka: {1,+1}]

Lbh=(1+[TP+TH-FP-FN]/[TP+TH +FF +FN ] /2 [Hoprupoeka: {013

& KOAMHECTED: TP - MCTHHHO-NOADHHT EEHbIX PEWEHKIA: T - MCTHHHO-OTDHULETEABHBIK PEWEHMI: FP - NOM#HO-NON0KHTENBHEE PEWEHME FI - NOKHO-OTPMUSTENEHEI PELIEHHA

K.naccudecr.an F-mepa noctosepHocTv moneneil Bad Pusteprena [konoHka selneneHa spko-ronytsim goHom):
F-mera = 2*[Precision”Recall)/[Precizion+Recall] - gocToeepHOCTE MOgENM

Precision = TRATP+FP) - TosHoCTE Mogenu;

Recall =TPR/TP+FN] - nonHoTa mogen;

L1-mepa npog.E.B.MyueHKo - HeYETKOE MUNETUK NACCOBOE ob0BLWEHKE Knaccuueckol F-wepel ¢ yueTom CHMM ypoBHE cxo0CTEa [KONOHKa BEIENEHA ADKO-3ENEHBIM POHOM]:
L1-mera = 2*[SPrecision®sRecal)/[S Precision+5 R ecal]

SPrecizion = STR/STP+5FP] - TOMHOCTE © Y4eTorM cyrm YpoBHEH CROLCTEE;

SRecall =STR/ASTP+5FM]| - noaHoTa © YYsTOM CYMb YROBHEE CHOOCTES;

STF - Cyrrda mogyneil cxoncTEa MCTMHHO-NONOKHTENEHEE peweHui; ST - Cyrma Mogynel ciodcTEa MCTHHHO-OT PHLAT EEHEN PELIEHMI;

SFP - Cymraa mMonUNed COACTES NOKHO-NONMKMTENEHEE peleHiE; SFR - Cymia MOQYNER CHOACTES NOHHO-OTPUULATENEHEIY PELISHWA.

L2-tepa npog.E B MyueHKD - HEYETKOE MYAETUKNSCCOB0E 0B0GIWEHWE Knaccuueck ol F-rmepel c yueTor CPE DHW= ypoBHED cx0acTES [KONDHKA BEIIENEHS KEMTEIM POHOR]:
L2-mera = 2*[APrecision*ARecall)/|APrecision+AR ecal

APrecizsion = ATPAATP+AFF] - TOMHOCTE © YY4ETOM CPEQHMY YDOBHEN CXOOCTES;

ARecall =ATP/AATF+4FN] - nonHOTa © y4eToM CREGHUR YPOEHEN CROACTES;

ATP=STP/TP - CpegHee roaynei CoacTEa MCTMHHO NONORMTENEHEI peweHMi; AFM=5FN/FN - CpeaHee mogyneil cxoncTBa MCTMHHO-OTPHMUET ENEHER PELLEHNI;
AFP=5FP/FP - CpegHee Monynefl cx0qcTES NOKHO-NONDHMTENEHBE pewerni; AFN=5FM/FN - Cpegres monyned croiCTES NOKHO-OTPUUATENEHEIX PEWEHME.

CTROKM © MEKCUMANBHBIMU SHAYEHUAMI F-mephl, LT-mepbl 1 L2-MEpbl BROENEHE POHOM UBETa, COOTEETCTEYOWETD KOOHKE.

W3 rpadiikoB 4aCcTOTHEIK PACTIPEAENEHWA KCTHHHO-NOADHKT EABHBIX, HETHHHO-OTPMUSTENEHEIK, NOHHO-NOAKATENBHEIK M N0HKHO-OTDHULATENbHER DEWEHWA BMAHD, YTO 48N BRILE MOLYE YPOBHA
CHOACTES, TEM G0NMbIUE 4007 MCTHHHER DEWEHUR, 3T0 SHEUWT, YTO MOAYE YPOBHA CHOACTES AEAET CA SUEKEBATHOMN MEPOR CTEMEHH MCTHHHOCTH PELUEHHA W CTEMNEHW YSEREHHOCTH CUCTEME]
B 3TOM pelwetmd. [oaTomy cieTera "JiHaoc MMesT aiEkBATHEIR KPHTEPHA A0CTOBSPHOCTH COSCTESHHE!X PEWEHKHI, © NOMOL KD KOTOPOrD 0HA MOAKET OTEHNETPOBATE SABEA0MO NOKHEIS PELIEHUA.

Nyuerko E.B. MHBapHAHTHOE 0THOCKHTEAEHD OfBEMOE ASHHEIX HENETKOE MYAETHENacCoEDE ofiofiueHue F-vepel gocTosepHacTH rogenei B an Pusteprena s ACK-ananuze
1 cueTene “Aigoc” A E.B. Myuerko // NonuTemaTHieckuil CETEB0N 3 NEKTPOHHBEA HAYYHEI #ypHaN KYSaHCKOrD rocynapcTEEHHOND AFPApHOrD YHWBEPCUTETa [HayuHek
stypHan KyMAY) [3nektpontei pecype]. - Kpachoaap: KyalAd, 2007, - N02(126). C. 1 - 32 - DA [article [D]: 1261702001, - Pesia gocryna:

hitp: /e kubagro. /201 7/02/pdfA01 pdf, 2 y.n.n.

Pucynoxk 17 — Buapl NporHo30B U MEphI IOCTOBEPHOCTEN B cUCTEME «DUTOCH
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Takxxe HeoOX0aUMO OOpaTUTh BHMMAaHHE Ha TO, YTO CTAaTUCTHYECKHUE
MOJIEJIH, KaK MPaBUIIO, 1al0T 0oJiee HU3KYIO CPETHEB3BEUICHHYIO TOCTOBEPHOCTh
UJACHTUGUKAIIMY U HE HICHTU(PHUKALMK, YeM MOJICTU 3HAHUW, U MPaKTUYECKU
HUKOTJIa — 00Jiee BBICOKYIO. DTUM M OINPaBJAaHO MPUMEHEHHUE MOJEJIe 3HaHUM
u3 23 WHTEIUVIEKTyaJbHbIX TexHonorui. Ha pucynke 18 mnpuBeneHbl 4acTHBIE
pacripefielieHuss YPOBHEM CXOJICTBA W pa3ivuMs JUIsi BEPHO U OIMIMOOYHO
UJCHTUGUIMPOBAHHBIX W HE HACHTUPUIIMPOBAHHBIX CHUTyallMii B HauOoliee

nocroBepHoit Mmogenu INFS.

Yucno TP,TN,FP,FN pewexu# B mogenu: 8. INF5, MHTerpankHbIi KpUTEPUIA - PE3OHAHC 3HAHMIA
"ACK-aHanus pesynbTartos npodeccHoHanbHbiX TYpHUPOB no urpe CSGO Ha ocHoBe AaHHbIX nopTana Kaggle”

666

592

e

o

100 -9 80 -10 60 50 40 30 -20 10 20 30 0 50 60 0 80 %0 100

. 00
Yacr pacnp v 01 HACT PACAP yP CX MCTIHMHO-NOROXHTENSHA PeLLEHIN Koppenaina uacrona  THEP, FNTP 101 % opua congama 1802 20220157 30
act pacnp . o nownd-apaiaTenesas pedsenm: () T o e et Faos Mod ypoas Cxan. TR uacs pacnp TNFP, FNTP. 1010 % TepBAN CIRAXHEIHIA =

Pucynok 18 — YacToTHble pacnpeeneHusi BEpHO U OIIMOOYHO
UIEHTU(UIIMPOBAHHBIX U HE UIACHTU(PUITUPOBAHHBIX COCTOSTHUN 00BEKTa

MO/JICJIMPOBAHUS B 3aBUCUMOCTH OT YPOBHS ¢x0ACTBa B Mojenu INFS

JleBoe pacnpeznenenue, OoJiblliee MO AaMIUIMTYAE BKIIOYAE€T HWCTUHHO-
OTPULATEIIBHBIE W JIOKHOMOJIOKUTEIBHBIE PEIICHUS, a IIPAaBOE, MEHBIIEE II0
aMILUIMTYJI€, BKJIFOYACT JIOKHBIE OTPULIATEIIbHBIE W HCTUHHO-IIOJ0KUTEIIbHBIC
peumieHusa. CHBUr 3THX pPaCHpENeNICHUH OTHOCUTEIBHO JpYyr Apyra W Jpyrue
paznuyus MEXIy HUMH W TO3BOJISAIOT pemiaTh 3a7ady WICHTU(UKAIIUU BHUJIOB

MaTyel u Jpyrue 3a1aqu.
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BunHO, 4TO 114 OTpUIATENIBHBIX PEMIEHUN KOJIUYECTBO UCTUHHBIX PEIIEHUN
BCErJla MPEBOCXOAUT KOJIUUYECTBO JIOKHBIX, MPUUEM IIPHU ypoBHIX paznuuust 20% u
oosbie 60% J0KHBIC OTPUIIATEIIbHBIC PEIICHUS MPAKTUIECKH OTCYTCTBYIOT.
JIns  TMONOXKWUTENBHBIX PELIICHWM KapTHHA IPUMEPHO  CXO0Xa, 3a
HCKJIIOUeHUEM Toro, 4to ot 0% a0 npumepHo 3% KOJIMYECTBO JIOKHBIX PEHICHUI
OOJIbIIC YKCIIa UCTUHHBIX, HO Jlajiee UJICT Ha CMaja U JIO)KHBIC PEIICHUS MePecTaroT

BcTpedarbes nocie 30%.

3.5. 3apaua-5. Bei6op HaunboJ1ee 10CTOBEPHOIT MOIe/IH
Bce nocneayromue 3a1aun pemarTcs B Hanbosee J0CTOBEPHOM MOJIENH.
[Tpuuunel 3TOrO MpocThl. ECin Mozaenb 10CTOBEpHA, TO:

— uaeHTu@uKaIms 00beKTa C KJIacCOM JOCTOBEpPHA, T.€. MOJEIh OTHOCHUT

O0OBEKTHI K KJ1aCcCaM, K KOTOPbIM OHHU I[CﬁCTBHTCJ'II—;HO IMPpHUHAAJICIKAT,

— IIPOTHOSHUPOBAHUC JOCTOBCPHO, T.C. IIGﬁCTBPITGJILHO HaCTyIIarOT TC

COOBITHS, KOTOPBIE MPOTHOZUPYIOTCS;

— npunAmuUe peweHul afeKBaTHO (JOCTOBEPHO), T.€. TOCJIE peau3aluu

NPUHATBIX  YOPABJISIONIMX  PEIICHWA OOBEKT YIpaBICHUS JIEWCTBUTEIHHO
MEPEXOJIUT B IIEJIEBbIE OYIYIIIUE COCTOSHUSA,

— Uccnedosanue AJOCTOBCPHO, T.C. IIOJYUYCHHLIC B PC3YJIbTATC HCCICAOBAHUA

MOJIEIN 00BEKTa MOJCIMPOBAHUS BBIBOJBI MOTYT OBITh C MOJHBIM OCHOBaHUEM
OTHECEHBI K 00BEKTY MOJEITUPOBAHUS.

Texauuecku caM BbIOOp Hanbosee JOCTOBEPHON MOJIEIN OCYIIECTBIISIETCS B
pexumMe 5.6 cucteMbl «IUT0C» U MPOXOJIUT OBICTPO. DTO HEOOXOIUMO JIHUIIh IS
pEIIeHUs 3a/1a4u UISHTU(DUKAIIMN U TIPOTHO3UpOBaHus (B pexume 4.1.2), koTopas
TpeOyeT HauOOJbIINE BHIYUCIUTEIBHBIE PECYPChl U MOITOMY PEIIACTCS TOJBKO
IUTA MOJENH, 3aJJaHHOMN TeKyller. Bce ocTalibHbIE pacueThl MPOBOIATCA B CUCTEME
«OUI0C» cpa3y BO BCEX MOJAECIISIX.

B coorBerctBunm c¢ Ttexuonoruneii ACK-amamnsza HeoOXOOMMO 3a1aTh
TEKYIIYIO0 MOJENb B pexuMe 5.6, B ee KauecTBe BbIOepeM Hanbojiee JOCTOBEPHYIO

mozeinb INFS, uro nokazano Ha pucyHke 12.
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t-} 5.6, BeiBpate Mogent W CAENaTE £E TEKYLLER - O >

3analiTe TeKYWYHD CTAT. MOGENE MK MOQENE SHIHME

CTaTucTHYECKME Gaskl;

" 1. ABS - 4acTHRIR KOMTEPMI KOAMYECTED BOTPEY COMETAHWE, | KNACC-MPM3EHAE 4 0FBEKTOE 06Uy, BIGOpELE

(" 2 PRCT - yacTHEIM KpUTEpME: Yon, BEPOATHOCTE -0 NPM3HAKA CPEaM NPM3EHaKDE 0OBEKTOE [-F0 KNacca

(" 3. PRCZ - yacTHEIM KpUTEPME YCNOEHAA EEPOATHOCTE I-M0 NPMSHAKE Y OfLEKTOE [-ro K1acca
CHCTEMHO-EOrHUTHEHRIE Mogen [Basel sHaHME]:

(o 4 |MF1 - yacTHBIE EPWTERMIT KONMYECTED SHAHKA NO A X apkesudy; BepoATHOCTH W3 PRCT

(" B IMF2 - yacTHBIE KPWTERMIT KONMYECTED SHAHKA No A X apkesuqy; BepoATHOCTH W3 PRCZ
6. IMNF3 - 4acTHEIE KPWTERME: *M-KBAAPAT, PASHOCTH MEKLY PAKTHYECK MMM W OHMOAEMBIMMY 00, YACTOT Ak
¥ IMFA - yacTHer kpurepui: RO [Return On Investment]; sepostHocTy vs PRCT
3. INF5 - yacTHem kpurepuit; ROI [Return On Investment]; sepoAtHocTy us PRCZ

9. INFB - 4acTHEIE KpWTERMEE pasH. YoM Ge3yc. BEpOATHOCTEN, BEpOATHOCTH s PRCT

S S NS

T0IMFY - HacTHEIR KpUTEPKE; pasH.yon.| BesYcn. BEpOATHOCTEN; BEpOATHOCTH s PRCZ

¥.ak 3a03BaTE NAPaMETPEl CHHTEZA MOLENEE
B kayecTEe TEKYWER MOKHD 3A0aTh NOOYK M5 PAHEE PACYMTaHHEIY B pEsMrad 3.1, 3.2, 3.3 unun 3.4 cTar. mMonenss
W MOLENEM ZHAHWEA, HO 40 MCCNEQO0EaHMA LOCTOEEPHOCTM MOLENEN B pesMte 3.5 perorMeHIYETCA BEIOPATE B KaYecTEe
TerUWw el 5a3y sHaHWE IMF1. Crelcn rMogenell 3HAHWE, NpUMEHABKER B CMCTERME 'AHA00C++"' PACKPET B NMYGIHEaLMUAY,

PastELLEHHE Mo agpecard http: /e kubagro. i aidozindes. htm, bttp:d Aaas bwinpe, comAfile/ 733311/

Ok Cancel |

Pucynox 19 — Beibop texymieir Moaenu

[Tocne aTOro HEOOXOAMMO POBECTH MAKETHOE PACTIO3HABAHKE TEKYIIIEH MOJIEIH B
pexume 4.1.2 (pucynok 20)
9]

E:TB.IJ.HM HCMONHEHHA NPpoLEeCCa

ONERPALAA: NFMCBOEHIME MOLENK "INF1" CTATHCA TERKYWER MOOENK:

1/7: KonMpoBaHWe B MECCHER MTOMIBEX CTPOK W CTONSUO0E Tekywei Modeny-[oToED

2f7: MNepeHoc MHGOpMaUMH M2 TEKYWER MOOen9 B Bazel knaccoe: Classes W Gr_ClSc-ToToeo
37 NepeHoC MHDOPMAaLMH M3 TEKYWER MOOeNW B Bazkl NpWaHakoe: Aftributes 1 Gr_OpSc-ToToeo
4f7. FacueT 2Ha4YMMOCTH KAACC.H onuc.wkan-Cépoc cymmaTopoe -MaToeo

b7 FacueT 2HaYMMOCTH KNaCco M onue.wkan-HakonneHKe oaHHex - [oToe0

B/7. FacueTt 2Ha4Y4MOCTKH KNacc W onue.wrkan-lopacuet -MoToeo

2T 3aNMCE MHDOPMAaLMK O TekYWeR Moaenq-[oToED

BriGop monean 3Hanni "INF1" B kauecTee TEKYLWER Npowen ycnewHol!!
|-||JDI'H03 EPErMEHK MCNONHEHWS

Havano: 13:40:21 Oxovvanue: 13:40:22
100 Ok
Mpowao: 0:00:00 Ocranoce: 0:00:00

Pucynok 20 — ITakeTHO€E pacrno3HaBaHUE TEKYLIEH MOJETN
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Pemenue 3amaum wuaeHTHUPUKAIUA MOXKET OBITH PACCMOTPEHO Ha
HECKOJBKHX MOJENSIX, B KOTOPHIX PACCYMTAHO KOJIMYECTBO WMH(OpMaIuu mo A.
XapkeBu4dy,  KOTOpoe  OBUIO  CTEHEPHPOBAHO IO  MPHHAJICKHOCTH
UACHTUDUIIIPYEMOTO O0BEKTa K KaXIOMy W3 KIACCOB, YYUTHIBAS TMPU3HAKU

00BEKTA.

3.6. 3agaya-6. CucremHasi nieHTU(PUKALMS ¥ POTHO3MPOBAHME

[Ipun pemenuu 3agaun UACHTU(PUKALMHI KaXIAbId OOBEKT PACIO3HABAEMOM
BBIOOPKU CpPaBHUBAETCS 110 BCEM CBOMM IPU3HAKAM C KaXIbIM U3 0OO0OIIEHHBIX
o0OpazoB kiaccoB. CMBICT pelIeHUs 3aa4i UACHTU(DUKAIIMK 3aKITI0YAeTCS B TOM,
YTO MPHU ONPEAECICHUHN MPUHAJICKHOCTH KOHKPETHOTO 00BEKTa K 0000UIEHHOMY
o0pa3y Kjiaccy 00 3TOM KOHKPETHOM OOBEKTE 0 aHAJIOTMU CTAHOBUTCS HU3BECTHO
BCE, YTO M3BECTHO 00 OOBEKTaxX 3TOro Kiacca, MO KpalHel Mepe, caMoe
CYLIECTBEHHOE O HUX, T.€. YeM OHHU OTIMYAIOTCA OT 0OBEKTOB JAPYTUX KIACCOB.

3amaun UACHTU(UKAIUKA U TPOrHO3UPOBAHMS B3aMMOCBS3aHbl U MaJlo YeM
OTIMYAIOTCA APYr OT Apyra. [7aBHOe pasnuune MEXIy HUMH B TOM, YTO MpH
UACHTU(UKAIIMM 3HAYEHUs] CBOMCTB U MNPUHAMICKHOCTh OOBEKTa K Kiaccy
OTHOCSITCSI K OJHOMY MOMEHTY BpEMEHH, a NpHU NPOTHOZUPOBAHUH 3HAUYCHUS
(GakTOpOB OTHOCATCS K MPOLLIOMY, a Mepexoi OO0beKTa MOoJ IEHCTBHEM 3THUX
(akTOpOB B COCTOSIHME, COOTBETCTBYIOIIEE KJIACCY OTHOCUTCS K OyayLIemy.

3agaya pemaeTcs B MOJIENIH, 33JaHHOM B Ka4€CTBE TEKYIIEH, T.K. ABJISCTCS
BECbMa TPYAOEMKOH B BBIYMCIUTEIHHOM OTHOIICHUHU. [IpaBna ¢ ucmnonb3oBaHueM
rpaduyeckoro mpoueccopa (GPU) nns pacdyeToB 3Ta mpobiema MPaKTUUECKU
CHSLJIaCh.

CpaBHeHHE  OCYIIECTBISIETCS ~ MyTeM  NPUMEHEHHS] HEMETPUYECKHX
WHTETPABHBIX KPUTEPHUEB, KOTOPHIX B HACTOSIIEE BPEMS B CHUCTEME «DUI0CH
UCIIONB3YeTCSl J1Ba. OTWU UWHTETrpaJibHble KPUTEPUM WHTEPECHBI TEM, 4YTO
KOPPEKTHEI| B HEOPTOHOPMHPOBAHHEIX IIPOCTPAHCTBAX, KOTOphIE BCEraa M

BCTPCYAIOTCA HA IIPAKTHUKE, U ABJIAIOTCA (1)I/IJII>TpaMI/I ImoaaBJICHUS LIyMa.


http://lc.kubagro.ru/aidos/The_structure_of_the_description_of_scientific_research_using_ASC-analysis_and_the_Eidos_system.htm#_ftn8
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Pexum 4.1.3 cuctemsl «Diigoc» obecrneunBaeT OTOOpaKEHUE PE3yJIbTAaTOB
UACHTU(UKAINY | IPOTHO3UPOBAHUS B PA3TUIHBIX (hOpMaXx:
—  Iloapo6no HarmsaaHo: "OO0BEKT — Ki1acchl';
—  IMoapo6no HarmsaHo: "Kiacc — 00beKTHI'";
—  HWroru marisinHO: "OOBEKT — KI1accel'";
—  HWroru marnsaao: "Knace — 00beKTHI';
—  Iloapo6Ho cxato: "OOBEKT — Kjacchl";
— OO6oOmennas ¢opMa IO JOCTOBEPHOCTH MOJEIEH TIpH pa3HBIX
WHTETPaJIbHBIX KPUTEPHUSIX;
—  OOOOLIEHHBI CTAaTUCTUYECKUN aHaIu3 pe3ylbTaTOB UACHTU(UKALINU
110 MOJICJISIM ¥ UHTETPATBbHBIM KPUTEPHSIM;
- CraTucTUYeCcKHil aHallu3 Pe3yJbTaTOB HISHTU(PHUKAIIMU IO KjIaccam,
MOJIEJISIM U UHTETPATIbHBIM KPUTEPUSIM;
— Pacno3naBaHue ypOBHSI CXOJCTBAa IIpM  pa3HbIX MOJEIAX U
WHTETPaIbHBIX KPUTCPUSIX;
—JlocToBepHOCTh HACHTU(UKAIMKM KJIACCOB TMPHU Pa3HBIX MOJEISIX M
UHTETPATTLHBIX KPUTCPHUSIX.
Paccmotpum  moapobnee pexkumbl  pabotel 4.1.3.1 uw  4.1.3.2,

PE3yIBTaThl KOTOPBIX MPEACTABIICHBI HA PUCYHKE 21 1 22.
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e 4.1.3.1. BU3yanusauna pesynsTaTos Pacrno3HaBaHMA B OTHOWeHKMM: "ObbekT-knaccsl”. Tekywan Moaens: "INF5”

Y I—

PacnosHasaemele 0ffeekTel

5151
5151
5243
5151
5151
5247
5247
5247
5247
5226

WHTErpanbHeii KpUTEpUi CxoacTBa: "CEMAHTUYECKI PE3OHEHE SHaHMWIA'"

MATCH_WINNER-TeamOne
MATCH_WINNER-Recon 5
MATCH_WINMER-Bad News Bears
MATCH_WINMER-Station?
MATCH_WINNER-New England Whalers
MATCH_WINNER-AGD
MATCH_WINMNER-Japaleno
MATCH_WINNER-North
MATCH_WINMER-Rooster
MATCH_WINNER-Sprout

OACTEQ Cxoncteo B

88,14, v
31.90...
16.,44...
1353...
-6.108...
6114,
6114,
6114,
6114,
6114,

5150
_

5236
5236
5236
5236
5236
5243
5243
5150
5150
5150
5226
5226

o

<

WHrerpantHeit KpuTepuii croncTea: Cyma sHaHM'

-.‘C”ﬂ.r’TE‘U XOACTBO :

Haumenosanue knacca
MATCH_WINNER-TeamOne
MATCH_WINNER-Recon 5
MATCH_WINMER-Bad News Bears
MATCH_WINNER-Station?
MATCH_WINNER-AGOD
MATCH_WINNER-Aitbame
MATCH_WINNER-BIG
MATCH_WINNER-Chaos
MATCH_WINNER-Endpoint
MATCH_WINNER-Espada

BE.14...
35_43,‘,
14,96,
14.96...
0,000...
0,000...
0,000...
0,000...
0,000...
0,000...

o

MNorowe | 9 knaccos | Knaccel ¢ MasMin HpCx | I knaccos ¢ MasMin YpCx | BCE knaccel | BKJ. $uneTp no knace. wkane | BblKN.®uneTp No kKnace. wkane | Tpad.auarpamiol |

Pucynoxk 21 — PesynbTaT pexkuma padotsr 4.1.3.1, unentudukarms oObeKTOB B

moaeimu INF5

@ 4.1.3.2. Busyanusaumna pesynbTaTos Pacno3HABaHWMA B OTHOWEHWM: "Knacc-oobexTol”, Tekywas Mmoaens: "INF5"

W o ~ o e w o R

1
1
1
1
1

=]

Haum. knac
MATCH_WINNER-AGO
MATCH_WINNER-Aitborme
MATCH_WINNER-Bad Mews Bears
MATCH_WINNER-BIG
MATCH_WINNER-Chaos
MATCH_WINNER-Endpaint

MATCH_ WINNER-Espada
MATCH_‘WINNER-foiZe
MATCH_WINNER-nfirity
MATCH_WINNER-Japaleno
MATCH_WINNER-New England \Whalers
MATCH_WINNER-NIP
MATCH_‘wINNER-Nordavind
MATCH_\WINNER-North

WHTerpanbHeii kpuTepuil cxoncTBa: ''CeMaHTUYECK A PESOHAHC SHaHMI'"

Haumenosarue offbexta

] 5150
20| 5150

1| 5151
2| 5151
3| 5243
4| 5151
5| 5151

Croncteo |

95.80...
95.80...
£.114..
6,114,
6,114,
6,114,
6114,

WHrerpanbHeii kpuTepuil cronctea: ''Cyma sHaHMi'"

Haumenosarue ofexra

Croacteo

.. || Cxoacreo

] 5150 88.18....| | 00 O A
15| MATCH_WINNER-Recon 5 20| 5150 88,18....| | 000000 OO0 O
16| MATCH_WINNER-Rooster 1| 5151 0.000...
17| MATCH_WINNER-Rugiatz 2| 5151 0,000...
18| MATCH_WINNER-Sprout 3| 5243 0.000...
19| MATCH_WINNER-Station? 4| 5151 0,000...
20| MATCH_WINNER-TeamOne 5| 5151 0,000...
21| MATCH_WINNER-Thunder Logic
22| MATCH_WINNER Vitalty
-
< I _>|'I | |
I'Il:mauu:.l Mowuck ofteexTa nayano 61 | B koneu 5.1 | Il"’Jl"LLUH‘Hl Creayowas 9 zanucei | Bce sanucu | Meyars #LS | Mevate TXT | Mevars ALL |

.

Pucynok 22 — Pe3ynbrat pexuma padbotsl 4.1.3.2, uaeHTUPUKAILUSA KJIACCOB B

monenu INF5
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W3 puCyHKOB BBINIE BHJIHO, YTO PE3YJbTAThl UACHTU(MUKAINKN SBISIOTCS
OTJINYHBIMU.
Crnenyer 3aMeTuUTh, UTO CHUHTE3 W Bepudukanus Bcex mozenen 3ansan 10
cekyHn. llocie paHHOro »Tama MOXKHO NPUCTYNUTh K BBIOOpY Haubosee

I[OCTOBCpHOﬁ MOJCIIH.

3.6.1. UnTerpanbubiii kpurepuii «Cymma 3HAHUID)

WNurerpanbubii  kputepuid  «CymMma  3HaAHUN» OpeNCTaBisieT  coOOil
CyMMapHO€ KOJIMYECTBO 3HAHMM, COAEprKalleecs B cUCTEME (PAKTOPOB Pa3IMUHOM
IPUPOBI, XapaKTEPUIYIOUIUX caM OOBEKT YIpaBIEHUA, YIPaBISIoIuUe (PaKTopbl U
OKpYXXaIoIllyl0 Cpely, O TIepexoje o0bekTa B Oyayliue LEJeBble WM
HEXKEJIATEIIbHBIE COCTOSTHUA.

WNHTerpanbHbli  KPUTEPUA MPEACTABISIET COOOWM aAJIUTUBHYIO (PYHKIUIO

OT YaCTHBIX KpUTEPHUEB 3HAHUM, TIPEACTABICHHBIX B help pexuma 5.5:
1,=(,L).

B BbIpakeHHH KPYTIBIMU CKOOKaMH 0003HAYEHO CKAISIPHOE MPOU3BEACHHUE.

B xoopaunatHOM (hopMe 3TO BhIpaKEHHUE UMEET BU/I:

M
1,=1,L,

i=1

s

rae: M — KOJIu4ecTBO Tpajialivii onucaTeIbHbIX MIKal (MIPU3HAKOB);

I =41} :
7 §7 — BEKTOp COCTOSIHUS j—TO Kjacca;
L ={L} _ BEKTOP COCTOSIHHSI PAacIO3HaBAEMOI'0 OOBEKTa, BKIFOYAIOIINN
BCE BHUJIBI (DAKTOPOB, XapaKTEPU3YIOUIUX caM OOBEKT, YIPABIIAIOIINE BO3ICHCTBUSA
U OKPY’KaIoIIyIo cpey (MacCUB—IIOKaTOp), T.€.:
1, ecau i1 — i paxmop Oeticmeyent,
L = n, 20e:n> 0, ecau i — i paxmop Oeiicmeyent ¢ UCMUHHOCTBIO T,
0, ecnu 1 — i paxmop He Oeticmeyem.
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B Tekymieil Bepcun cuctembl «ij1oc-X++» 3HAUEHUS] KOOPAMHAT BEKTOpa
COCTOSIHHSI Pacro3HaBaeMOro OOBEKTa MNPUHUMANIHUCh paBHbIMH JuO0 0, ecnu
IpU3HAKa HET, WIH N, €CJIM OH MPUCYTCTBYET Y 00bEKTa C MHTEHCUBHOCTBIO N, T.€.
NPENCTABIIEH N pa3 (HampuMmep, OyKBa «0» B CIIOBE «MOJIOKO» MpeACTaBieHa 3

paza, a OykBa «M» - OJIMH pa3).

3.6.2. UaTerpanabublii kputepuii «CeMaHTHYECKUH PE30HAHC 3HAHUID)
HNHuTerpanbHbIi KpUTepuit «CemaHTHYCCKM I pe30HaHC

3HaHUW» MPEACTaBIsAET COOONM HOPMUPOBAHHOE CYMMapHOE KOJUYECTBO 3HAHMM,
coJeprkalieecs B cucteMe (akTOpOB pa3InYHON IPUPOJIBI, XapaKTEPU3YIOIINX caM
OOBEKT yNpaBieHUs, YIIPaBISIOMINE (PaKTOPl U OKPYKAIOILYIO CPENY, O MEPEXoe
00BbeKTa B OyAyIIHE LEJIEBbIE WM HEXKEIATEIbHbIE COCTOSIHHSL.

WNHTerpasibHbI  KPUTEPHU MPEACTABISIET COOOW aIAMTHBHYIO (PYHKIHUIO

OT YaCTHBIX KPUTEPHUEB 3HAHUM, TIPEACTABICHHBIX B help pesxkuma 3.3 u uMmeet BU:

L= #i(li -1,)(z,-1)

a'ja',M =1
rae:
. I.
M — KonudecTBO rpajauuii omucaTelbHbIX IIKal (IPU3HAKOB); 4  —
L
cpenHsass MHGOPMATUBHOCTh MO BEKTOPY Kiacca; — CpeIHee IO BEKTOPY
00BEKTa;
o .
¥ — CpemHEKBaAPATUYHOE OTKJIOHEHHE YACTHBIX KPUTEPHEB 3HAHUU
O;
BEKTOpa  KJacca; —  CpPEOHEKBaApaTUYHOE OTKJIOHEHHE IO BEKTOPY

pacimo3HaBacMoro 00BEeKTA.

Ii ={Ii}— BEKTOP COCTOSIHUSI j—TO KJacca; L={L}_ BCKTOP COCTOSIHUS
pacro3HaBaeMoro oO0beKkTa (COCTOSIHHMSI WM SIBJICHMS), BKJIIOYAIOIIUNA BCE BUIBI
(bakTopoB, XapakTEpHU3YIOUIMX caM OOBEKT, YMPABIAIONIME BO3ACUCTBUS W

OKPY’KAIOUIYI0 Cpeay (MacCUB—IIOKATOp), T.€.:
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1 ecnu i — ii haxmop deiicmevent
EE: n zde: n >0, ecau i —ii fhaxmop delicmevenc UCIMUHHOCHTE0 ¥
0. ecau i — i ghaxmop He deficmevemn

B tekyiueli Bepcuu cucteMsl «iinoc-X++» 3HaueHHs] KOOPAUHAT BEKTOPA
COCTOSIHMSI pacliO3HaBaeMOro 00beKTa MPUHUMAIIUCH paBHbIMU J1100 0, ecnu
IpU3HaKa HeT, WK N, €CITU OH IPUCYTCTBYET Y 00BEKTa C MHTEHCUBHOCTBIO 1, T.€.
IpeCTaBiICH N pa3 (Hampumep, OyKBa «0» B CJIOBE «MOJIOKO» TpeCTaBiIeHa 3
paza, a OykBa «M» - OJIMH pa3).

[IpuBeneHHOE BBIpaXKEHUE ISl MHTETPAIBHOTO KpUTEpUs « CEMaHTHYECKUN
PE30HAHC 3HAHUN» MOJIy4aeTCs HEMOCPEICTBEHHO U3 BBIPAKECHUSA U1l KPUTEPHUS
«CymMMa 3HaHHW» IIOCIE 3aMEHBl KOOPAMHAT IIEPEMHOKAEMBIX BEKTOPOB HX

1-1, LI
g J 13
Ia-—r p— L — o -
CTaHIapPTU3UPOBAHHBIMH 3HAYCHUAMM: 4

[Toatomy 110 cBOEH
CYTH OH TaKXe SBJISIETCS] CKAJSIPHBIM MPOU3BEICHUEM JABYX CTaHAAPTU3UPOBAHHBIX
(eIMHUYHBIX) BEKTOPOB kiacca M oObekra. CyllecTBYIOT M MHOTO JPYTUX
criocoO0B HOPMHUPOBAHUS, HAMPUMEP, MYTEM MPUMEHSIS CIJIalHOB, B YaCTHOCTH

O . ML NS S S —
& — = L —
Le-nT =-1= 910 [O3BOJISAET

JTIMHEUHOHN WHTEPIOJIALUHN:
MPEJIOKUTH IPYTUe BUIbl UHTETPAIBHBIX KpuTepueB. Ho oHM B HacTosmiee BpeMs

HE pEaInu30BaHbl B CUCTEME «DUA0CH.

3.6.3. Baxknuble MaTeMaTH4eCKHe CBOMCTBA HHTEIPAJIbHBIX KPUTEPHEB
JaHnble HHTErpajibHbIe KpPUTEpHH 00s1a1210T OYeHb

WHTEPECHBIMU MaTEMAaTUUYECKUMU CBOMCTBAMH, KOTOpPbhIE OOECIEYMBAIOT €MY
BAXKHbIE JOCTOMHCTBA:!

Bo-1iepBbIX, HHTETPAIBHBIN KPUTEPUHA UMEET HEMETPUUECKYIO IIPUPOAY, T.€.
OH SIBJIIFOTCSI MEPOM CXOJICTBA BEKTOPOB KJlacca U OOBEKTa, HO HE PACCTOSHHUEM
MEXIYy HUMH, @ KOCUHYCOM YyIjla MEXIYy HUMH, T.€. 3TO MEXKBEKTOPHOE WU
nHpopmMarimonHoe paccrosiHue. [loaToMy ero nmpuMeHeHue SBIIETCS KOPPEKTHHIM

B HEOPTOHOPMHPOBAaHHBIX POCTPAHCTBAX, KOTOPbIE, KaK IMPABUJIO, U BCTPEYAOTCS
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Ha MpaKTUKE M B KOTOPBIX MpuMeHeHue EBKIugoBa paccTosiHus (TEopeMbl
[Tuaropa) sBrIIETCS HEKOPPEKTHBIM.

Bo-BTOpbIX, [aHHBIM MHTETPAJIBHBIA KPUTEPUM  SBISIOTCS (PUIBTPOM,
MOAABIISIONIMM O€JbIi IIIyM, KOTOPBI BCerja MPUCYTCTBYET B 3MIIUPUUYECKHUX
HUCXOJHBIX JAHHBIX M B MOJIENAX, CO3JAaHHBIX HAa KX OCHOBE. JTO CBOMCTBO
MOJIABJISTH OCNBIN IIyM MPOSIBISETCA Yy JAHHOTO KPUTEPHS TEM sipue, 4YeM OOJIblIe
B MOJIEIIU TpaJialivil ONMKUCATEIbHBIX MIKaI.

B-Tperhux, WHTErpaibHBIM KPUTEPUH CXOJCTBA IIPEACTaBIsACT CoOOMU
KOJIMYECTBEHHYIO MEPY CXOJCTBA/pa3iNuusi KOHKPETHOTO 00BhEKTAa C 0000IIEHHBIM
oOpazoMm  Kjlacca W  HWMeEeT TOT K€  CMBICA, 4YTO W (QyHKIUA
MPUHAIJICKHOCTH DJIEMEHTa  MHOXECTBY B HeueTko  joruke  JloTdu
3age. OqHAaKO B HEUETKOW JIOTHUKE 3Ta (PYHKIUS 3a7aeTcs UCCIeI0BaTelIeM
anmpHOpPHO TyTeM BHIOOpPAa M3 HECKOJBKHX BO3MOXKHBIX BapuaHtoB, a B ACK-
aHaJu3€ M €ro MporpaMMHOM HHCTPYMEHTapUU — HWHTEIUIEKTYaJbHOW CHCTEME
«OUI0C» OHA PpACCUUTHIBACTCS B COOTBETCTBMU C XOpPOIIO OOOCHOBaHHOM
MaTeMaTUYECKOW MOJIETbIO HEMOCPEACTBEHHO Ha OCHOBE SMIUPUYECKUX JAHHBIX.

B-deTBepThIX, KpOME TOr0 3HAYEHHUE HHTETPATILHOIO KPUTEPHUS CXOJACTBA
MpeacTaBiIsIeT coO0N aleKBAaTHYIO CAMOOIIEHKY CTENEHU YBEPEHHOCTU CUCTEMBI B
MOJIOKUTEIIBHOM W OTpULIATEITLHOM peleHnun 0
MPUHAIJICKHOCTH/HEMPUHAITIEKHOCTH 00BEKTA K KIIACCY WM PUCKA OIIHUOKH MpHU
TaKOM PEIICHUHU.

B-nsaTeiX, 1O CyTH, TpU  paClO3HABaHUM  MPOUCXOAUT  pacyer
k02 dunuenToB I pasnoxkenus QyHknuu o0bekTa LB pAx mo  QyHKOUAM
KiaccoB ljj, T.e. onpezengeTcs Bec Kax0ro 00001eHHoro oopasa Kkiacca B oopase
o0BeKTa, yTo nojapoOHee onucaHo B MoHorpaduu: JIynenko E. B. Cuenapusblii u
CIIEKTPaJIbHbIM aBTOMAaTHU3UPOBAHHBIA CHCTEMHO-KOTHUTHBHBIN aHAA3: Hay4dHas
moHorpadus / E. B. Jlynenko. — Kpacuomap: KyoI'AY, 2021. — 288 c., ISBN 978-
5-907474-67-3,

DOI: 10.13140/RG.2.2.22981.37608, https://www.researchgate.net/publication/35
3555996


https://www.researchgate.net/publication/353555996
https://www.researchgate.net/publication/353555996
https://www.researchgate.net/publication/353555996
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3.7. 3agaua-7. llogaepxka NPUHATHS PelIeHHI

3.7.1. YpoueHHbIil BADUAHT NPUHATHS PelIeHUil KaKk o0paTHasi 3aga4ya
NMPOTrHO3MPOBAHUSA, MO3UTUBHbIN U HEraTUBHbIN HHPOPMALMOHHbIE
noprpersl Ki1accoB, SWOT-ananu3

3a1ayn NPOTHO3UPOBAHMS U NPHUHATHS PELIEHUN OTHOCATCSA APYT K APYrY

KaK npsiMasi ¥ oOpaTHas 3aJlaui:

— NpUA TPOTHO3UPOBAHUM MO 3HAYEHUSM (DAKTOPOB, NEUCTBYIOMIMX Ha
O0BEKT MOJIETTUPOBAHUS, ONPEENIAETC B Kakoe Oy yliee COCTOSHUE OH MepeuieT
NIOJ UX JECUCTBUEM;

— MpU OPUHITUH PEIICHUI, HA000POT, MO OYAYyLIEMY LIEIEBOMY COCTOSHUIO
O0BbEKTa MOJEIMPOBAHUS  ONPEACNAIOTCA 3HAueHus (PAKTOpoB, KOTOpHIE
00yCaBIMBAIOT €0 MEPEXO/] B 3TO Oy IyIIIee 1IEJIEBOE COCTOSTHUE.

Takum oOpa3zoM, 3adadya NOPHUHATHS pEUICHUN SBISIETCS OOpaTHOM 10
OTHOUIEHUIO K 3a/Jade MPOTrHO3MpoBaHMsA. HO 3TO Tak TOJBKO B MPOCTEMIIEM

ciyyae: B ciydae wucnosibzoBanus SWOT-anammza (pexum 4.4.8 cuctemsl

«Aumgocy) [9].

3.7.2. Pa3BuThlil anroputMm npuHaTus pemeHuii B ACK-anaaunse
Onnako SWOT-ananu3z (pexxum 4.4.8 cucteMbl «OUI0C») HUMEET CBOM

OTpaHUYEHMs: MOXKET OBITh 3a/laHO TOJIBKO OJTHO OyZIylllee LIeJIEBOE COCTOSIHUE,
HEKOTOpBhIE PEKOMEHJyeMble (aKTOpPhl MOXKET HE OBITh TEXHOJOTMYECKOW U
(brHAHCOBOI BO3MOKHOCTHU HCIIOIH30BATh.

[Tostomy B ACK-ananuze u cucreme «OUA0C» pealn30BaH pPa3BUTHIN
aNroOpuT™M OpuHATUS pemieHuld (pexum 6.3) B kotopoM kpome SWOT-ananu3za
UCIIONB3YIOTCS TaKXe€ Pe3yJbTaThl PEHIEHUs 3a7Jayd IPOTHO3UPOBAHUS U
pe3yJbTaThl  KJIACTEPHO-KOHCTPYKTHBHOTO aHajiu3a KJIAcCOB M 3HAYCHUM
(bakTopoB, T.€. HEKOTOpbIC pE3yJbTaThl pEIIeHUS 3a7a4d  HCCIICIOBAHMUS

npeaMeTHON 00JIacTH.
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3.8. 3agaua-8. UccienoBanmne 00beKTa MOACJIMPOBAHMSA MyTEM

HCCJICJ0BaHUA €0 MOAe/IN

3.8.1. UuBepTupoBannbsie SWOT-qnarpaMmMbl 3Ha4eHUI 0NHCATEIbHBIX
IKAJ (CeMAHTHYeCKUE MOTEeHINAJIbI)
NuBeptupoBannbie SWOT-auarpamMm OTpakaroT CHIYy W HalpaBJCHUE

BJIMSIHUSL KOHKPETHOM TpajJalliy OMMCATEIbHOM IIKajdbl Ha Mepexoi OOBeKTa
MOJEIUPOBAHUS B COCTOSIHUS, COOTBETCTBYIOIIUE rpajanusam
KJIaCCU(DUKAIMOHHBIX IIKan (KJAcChl). ITO U €CTh CMBICI (CEMaHTUYECKUN
MOTEHIMA) 3TOM Tpajaluy omucaTesbHOW mmKaibl. MuBepTHpoBanHbie SWOT-

JarpaMMBbl BEIBOJATCS B pexxume 4.4.9 cucteMbl «UI0C».

e! 4.4.9 KonuuecTseHHbIA asTOMaTHU3MPOBaHHbIA SWOT-aHanus sHaueHui dakTopos cpeacteamu ACK-aHanmsa 8 cucteme "IAnoc” - O X

Buifop 3HaYeHUs1 AKTOpa, 0Ka3biBawlero BAMsaHWe Ha nepexon o6beKTa ynpasneHus B Gyaylme cocTosHUS

Koa | HaumeHosaHue sHaderma ©akTopa

DATE-2020-03-16
DATE-2020-0317
DATE-2020-0318
TEAM_1-4G0
TEAM_1-Alcoholics Anonymous

TEAM_1-Astralis -
«| | v

@ ;e w o B

SWOT-aHanu3 3HaveHus gpaktopa:l "DATE-2020-03-16" B monenn:6 "INF3"
CNOCOBCTBYET: NPENATCTBYET:

CocToaHua ofbeKkTa YynpasneHUs, Neperaly B KoTopkIe Cuna il
BAWAH. ..

AaHHoE 3HaveHue dakTopa CMOCOBCTBYET

CocToaHMA offbeKTa YNpaBNeHWs, Nepexaay B KOTOpbIE
AaHHOE 3HaueHWe dakTopa MPEMATCTEBYET

) MATCH_WINNER-Chaos ] MATCH_WINNER-Nordavind -0.938
17| MATCH_WINNER-Ruaratz 1.375 8] MATCH_WINNER-foiZe -0.938
22| MATCH_WINNER Vitality 1.375 4| MATCH_WINNER-BIG -0.938
3| MATCH_WINNER-Bad News Bears 0.750 2| MATCH_WINNER-&iborne -0.938
20 MATCH_WINNER-TeamOne 0.750 19 MATCH_WINNER-Station? 0.625
9| MATCH_WINNER-Infinity 0.688 18] MATCH_WINNER-Sprout 0625
12| MATCH_WINNER-NiP 0.688 16| MATCH_WINNER-Rooster 0625
15 MATCH_WINNER-Recon & 0.688 14| MATCH_WINNER-Narth -0.625
21| MATCH_WINNER-Thunder Logic 0.688 10] MATCH_WINNER-Japaleno 0625
7| MATCH_WINNER-Espada 0.063 &) MATCH_WINNER-Endpoint 0625
1| MATCH_WINNER-AG0 0625
11| MATCH_WINNER-New England ‘Whalers 0313
“« » I—I ‘ [ » H
BKAKHYUTE ®unstp no knwkane | BEIKNHOYATE ¢uasTp no ka.wkane | BENOYATE @uasTp no ka.wkane ‘ BbIKMOYKUTE unetp no knwkane |

Homoulbl Abs I Prcl | Pcm| Infl I Inf2 I Inf3 I Inf4 | Inf5 I Inf6 I Inf7 I SWOT-amarpattia |
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SWOTDiagrAtr0001-08_scaled,jpg n

SWOT-AUATPAMMA 3HAYEHWA ®AKTOPA B MOLOENM: “INF5"
"ACK-aHanus peaynbTatoB npodeccuoHankbHbIX TYpPHUpPOR no urpe CSGO Ha ocHoBe AaHHbIX nopTana Kaggle”
®akTop: [1] DATE
3HaveHue: [1] 2020-03-16

COCTORHNA, KOTOPBLIM ganHoe 3Hay.cakTopa CNOCOBCTBYET: COCTORHMR, KOTOPLIM AaHHOe 3HaY.caxTopa MPENATCTBYET:

[1] MATCH_WINNER
[5] Chaos

[1] MATCH_WINNER
9] nfinity

[1] MATCH_WINNER
[12] NiP

[1] MATCH_WINNER
[15] Recon 5

[1] MATCH_WINNER
[17] Rugratz

[1] MATCH_WINNER
[21] Thunder Logic

[1] MATCH_WINNER
[22] Vitality
DuneTp no knaccam BbIKMKOYEH. Ananason kogos: 1-22 DunbTp no knaccam BbIKNMIOYEH. Kkogos: 1-22
BAHAHKE AHHOTO JHAYEHHA DAKTOPA HA NEPEXO/] OGLEKTA YNIPABNEHHA B COCTOAHMA, COOTRETCTRYIONHE KNACCAM: opua coapana: 19.02.2022-02:06:45
— COCTONMMA DEEKTA yNPaBACHKS [KAACCH], NEPEXOAY B KDTOPME AaHKOE 3HaNEKNE Haktopa CIOCOBCTBYET, otospaxactcy auuusmu conan KPACHOID useTa. Tonumua AKNMN OTPIXBET CTENEHE BANIHKA.

CoCToRNMA 0ELEXTA yIaBAENHS [KABCCM), NEPEXDAY B KOTOPME Raioe anavenne paxtops NPENATCTRYET, orospaaercs annwann conan CHHETO uneta. TOALIAID AMNWH GTRAXBET CTERENL BAANNS.

Pucynok 23 — KommmuectBenubii SWOT-ananu3 3Hauenunii B mojaenu INF1

3.8.2. KitacTepHO-KOHCTPYKTUBHBIH AHAJIN3 KJIACCOB
B cucteme «itnocy» (B pexxume 4.2.2.1) pacCUUTHIBAETCS MaTpUIla CXOJICTBA

KJIaCCOB IIO0 CHCTCMC HMX JCTCPMHUHAIIMK KW Ha OCHOBC ATOH MaTpPHIbI

PACCUUTBIBACTCA U BBIBOAUTCA TPHU OCHOBHBIX (pOpMBII

€D 4.2.2.1. Pacuer MATPWL, CXOACTEE, KNACTEROE M KOHCTRYKTOE KN3aCccoB - | x

ETa.CI.HH MCAO0NHEHWA NpOLECCS

1. Konupoeadue B0t => B0 dbf & Mogenm:10,10-Inf?

2. Pacuet MaTpuuel cxoncTea knaccoe e mogend: 10/10-nf?

3. Facuet KNacTepoe W KOHCTPYKTOE KNAccoe B Monenq: 10/10-nf?

4 PuUzMYECKad COPTUROEKA M AopacdeT BIl KNacTepos M KOHCTPYKTOE KNECCOE B0 BCEX MOOSHX

PACHET MATPHL, CXOOCTBA, KNACTEPOB H KOHCTPYKTOEB KNACCOB 3ABEPIIEH YCNEIWHO !

[MporHos BREMEHH HCNONHEHKS
Havano: 13:52:26 Okonyanue: 13:52:28

100% ok
Mpowno: 0:00:02 Ocranocs: 0:00:00

Pucynoxk 24 — PacdeT MaTpuil CX0/ICTBA, KIAaCTEPOB U KOHCTPYKTOPOB

KJIaCCOB
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— KpyroBasi 2d-KOTHUTHBHAs IuarpaMma kiaaccoB (pexum 4.2.2.2);

SemNetCls2d000001_scaled jpg -

CEMAHTUYECKASA 2D CETb KNACCOB B MOENMW: "INF1"
KOHCTPYKT KNACCA: [1]-MATCH_WINNER-AGO
Npunoxenue: ACK-aHanus pesynsTatoB npog YPHUPOB No Urpe CSGO Ha ocHOBe AaHHbIX nopTana Kaggle

= 0 ety

Cnocob| KRACCOR: MAX  MIN yp.cx.
[lara u speun cosnamin dopust: 19.02.2022-0207:08

cxucTene
CXOACTBO cenn KPACHOTO ysera, ronumma paa

PAINMYHE wnaccos CHHEO ysera,

Pucynoxk 25 — KpyroBas 2d-KorHuTUBHas uarpaMma KjaccoB
— arJIOMEpaTUBHBIX JICHAPOrPAMM, TIOJIYYEHHBIX B PE3yJIbTaTe€ KOTHUTUBHOMN

(MCTUHHOI) KJIacTepu3aluu KiaccoB (pexum 4.2.2.3);

ClustCls-08 scaledjpg =

OEHOPOrPAMMA KOTHUTUBHOM KNACTEPU3ALIMM KINACCOB B MOENM: "INF5"

"ACK-aHanus pesynbTaToB npodeccuoHanbHbIX TYpPHUPOR no urpe CSGO Ha ocHoBe AaHHbIX NopTtana Kaggle™

MATCH_WINNER HHew England Whalers ]

MATCH_ WINNER Station? 19 l

MATCH WINNER 11 12

MATCH_WINNER Sprout 1 |_

MATCH_WINNER Recon § 15

MATCH_ WINNER TeamOne )

MATCH_WINNER Bod News Bears 3

MATCH_WINNER Rugratz 1 | |_

MATCH_WINNER Thunder Logic 2 |

MATCH_WINNER Endooint 5

MATCH_WINNER Espada 7

MATCH_WINNER Chaos 5

MATCH_WINNER Infinity 9 )J_

MATCH_WINNER Vitaity 2

MATCH_ WINNER Arboms 2

MATCH_ WINNER BIG 4 }_

MATCH_WINNER forZe 8

MATCH_WINNER Hordanind 13 }—

MATCH_ WINNER-AGO 1

MATCH_WANNER Japaleno 10 }—_

MATCH_WINNER Hoth 1

MATCH_WINNER Rooster 1% }_‘—

MEXKAACTEPHHIE PACTORHI 1 % 53 ] '] 106 123 i 158 176
®opua comana: 19.02 2022.02.09.05

KNACTEFHAS @OPMYNA: ({{(11,19).(12.18))(15.20) (3,017, 21)).(16.7) (5.09.220). (2.4).(8.13),((1,10).(14.16))

Pucynok 26 — JleniorpaMMa KOTHUTUBHOM KJIACTEPU3AIUU KIACCOB
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— rpaduK U3MEHEHUSI MEXKKIACTEPHBIX pacCTOAHUH (pexum 4.2.2.3);

C:-st(-sD 51-08_scaledjpg n
W3MEHEHMWE MEXKNACTEPHbIX PACCTOAHWIA NPU KOTHUTUBHOW KNACTEPU3ALIUW KNACCOB B MOLENM: "INF5"
"ACK-ananus pesyneTatoB npoceccuoHanbHbiX TYpPHUpOR no urpe CSGO Ha ocHoBe AaHHbIX Nnoprana Kaggle”

200,00

Hauu.xnacrepa @ KOARX WCX Knaccos PaccTonnne Mewgy Knacrepamn
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11207
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Howmepa knacTepos ®opua coanama: 19.02 2022-02.09:15
KNACTEPHAS QOPMYMA: ((((11, 19). (12, 181).((15,20).(3,(17.24))).{(16.7).(5.69.221) ({2, 4).(8,13)1.(1. 10). (44, 16))))

Pucynok 27 — I'padyik U3MEHEHHSI MEXKKIIACTEPHBIX PACCTOSTHUMN

3.8.3. Ki1acTepHO-KOHCTPYKTUBHbIH aHAJIN3 3HAYEHU I
ONMHUCATENbHBIX HIKAJ
B cucreme «9uigoc» (B pexxume 4.3.2.1) paccunuThIBaeTCsl MaTpUiia CXOACTBA

IMPHU3HAKOB 11O CUCTEMC UX CMBICIIY U Ha OCHOBC 3TOM MaTpHuIbl PaCCUUTBIBACTCA U
BBIBOJUTCA TPpU OCHOBHBIX (I)OpMBII

o

ETEI.EI.HH HCADNHEHKWA NPOLECCS

1. Konupoeanue BO.bd => BO.dbf & mogenuw:10/10-Inf?

2. Pacuet MaTpuuEl cxoOCTEA NPMEHakoe B Modend: 10410-Inf?

3. PacuyeT KNacTEpOE M KOHCTPUKTOE NPM3Hakoe g Moaenu: 1041 0-Inf?

4 PUEHMUSCKAA COPTHPOEKA W AopacdeT BI KNacTepoE M KOHCTRYKTOE NOWESHAKOE B0 BCEX MOOE NAXK

PACHET MATPHL, CXOOCTBA, KNACTEPOB H KOHCTPYKTOB NPU3HAKOB 3ABEPIIEH YCMNEIWHO 11!

nDDI’HDS EpErEHH HENOAHEHKWA

Havano: 13:58:19 Oxonyanue: 13:58:29

Mpowno: 0:00:02 Ocranocs: 0:00:08

PucyHok 27 — Pacuet MaTpull CXO/ACTBa, KJIIACTEPOB U KOHCTPYKTOPOB

IMPU3HAKOB
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— KpyroBasi 2d-KOTHUTHBHAsI [uarpamma npu3HakoB (pexxuM 4.3.2.2);

SemNetAtr2d000001pg =]

CEMAHTUYECKAA 2D CETb MPM3HAKOB B MOLENNN: "INF3"
KOHCTPYKT MPU3HAKA: [1]-DATE-2020-03-16
MpunoxeHue: ACK-aHanu3 pe3ynbTaToB NpocheccoHanbHbLIX TYPHUPOB Mo Urpe CSGO Ha OCHOBe flaHHbIX noprana Kaggle

[}/anasoH KoaoB NPH3HAKOB: 150
YpoBeHb CXOACTBA He MeKee: 0%

Yueno oroBpaxaenbix npu3Hakos: 24

Cnoco ewibopki knaccos: MAX 1 MIN yp.
[lavan Bpens cospanus copubl:  19.02.2022-20:

CXOZICTBO  Pa3MHyMe MENTY NPH3HAKAMH Mo HX NPH3HAKaM (rpasaLMAM (hakTOPOB, CHCTEME ETEPMHHaLHH):
e——  CXO[ICTBO npu3xakos orobpaxaerca mukusmn ce3n KPACHOIO usera, Tonuuna nuHmn B KDY KOUKE B LIEHTS P CTeNeHb CX0ACTBA.
PA3NUYHE npusnakos oroBpaxaercs nusnAMH cBAsH CUHETO usera, Tonu uea mHum B KDY KOUKE B LIHTPE P: cTeneHb pasmMyna.

Pucynok 28 — Pe3ynbTar K1acTEpHO-KOHCTPYKTUBHOTO aHAJIM3a PU3HAKOB

— arJIOMEPaTUBHBIX JCHAPOrpaMM, MOJYYEHHBIX B PE3YJIbTaT€ KOTHUTUBHOU

(MCTUHHOMW) KJIaCTEpU3alMU MPU3HAKOB (pexum 4.3.2.3);

ClustAtr-06,jpg B
n "
OEHOPOrPAMMA KOTHUTUBHOU KNACTEPU3ALMM NPU3HAKOB B MOLOEINW: "INF3
"ACK-aHanus pesynbTaToB NpotheccuoHanbHbIX TYPHUPOB fno urpe CSGO Ha ocHoBe AaHHbIX NopTtana Kaggle"
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TEAM_2-Nordavind 2 -
TEAM_1-forZe 12 |
TEAM_2-Complexity 30
DATE-2020-03-17 =
TEAM_1-fnatic 1 =
TEAM_2-BIG 29 -
MEXKIMACTEPHBIE PACCTOAHUA: 22 44 67 89 m 133 156 178 200
®opma coapana: 19.02.2022-20:19:10
KNACTEPHAA ®OPMYIIA: (((38,(8,36)),((26.34),{((5,47),(16,31)).(44.((3.(24.(19,(25.48))). (1.(40 45)).((7 28).(9,21)))N)).((((22,32).(50,(10,33))).((23.39),((4,35).((6.41),(14 49))))).{((18,37).(20,46)),((15,43),((17.27).((13.42),((12,30),(2.(11.29))))))

PucyHok 29 — nengorpaMMa KOTHUTUBHOM KJIacTepU3allMU NMPU3HAKOB
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— rpaduK U3MEHEHUSI MEXKIACTEPHBIX pacCTOAHUM (pexum 4.3.2.3);

ClustAtrDist-06,jpg
U3MEHEHUE MEXKNACTEPHbIX PACCTOAHUN NPHU KOTHU TUBHOU KNACTEPU3ALIUU NPU3HAKOB B MOLENN: "INF3"
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Pucynok 30 — rpaduk u3MeHEHUS MEKKIIACTEPHBIX PACCTOSHUM

3.8.4. MopgeJsb 3HaHUI CHCTEMBbI « JUI0C» U HEJIOKAJIbHbIE HEHPOHBI
Mogenb  3HaHUM ~ CUCTEMBbl  «OHIOC»  OTHOCUTCA K HEYETKUM

JIEKJIApAaTUBHBIM THOPUJIHBIM ~ MOJIENIAIM M OOBEIMHSET B ceOe HEKOTOphIC
MOJIOKUTENIbHBIC ~ OCOOEHHOCTH  HEHpoceTeBOM u  ¢peiiMoBOl  Mojenei
MPEICTABJICHUS 3HAHUU.

Kiacchl B 3T0i1 MOZIeNI COOTBETCTBYIOT HEMPOHAM U (peiimam, a IpU3HAKU
perenTopam 1 MnauusM (onucaTeIbHbIE Kbl — CIIOTaMm).

Ot ¢peitMoBOIl MOJENH NPEACTABICHUS 3HAHUI MOJEIb CUCTEMBI «DUI0CH
oTnuyaeTcsi cBoed A(M(PEKTUBHOW U TMPOCTOW MPOTPAMMHON peanu3alue,
MOJTyYEHHOM 3a CUeT TOro, YTO pa3Hble PpelMbl OTIMYAIOTCS APYr OT Apyra He
HAa0OpOM CIIOTOB M MINanui, a Jauiib uHpopmanueid B Hux. [loaTtomy B cucreme
«iocy mpH yBEIMYEHUH uucia (PpeiiMOB caMO KOJIMYECTBO 0a3 JaHHBIX He
YBEJIMYMBACTCS, @ YBEJIMYUBACTCA JIMIIb MX Pa3MEPHOCTb. JTO SIBIAETCS OYEHb
BaYKHBIM CBOMCTBOM MOJI€NIEH CUCTEMBI «DWUI0CY, CYIIECTBEHHO O0JIEryaromuM 1
YIPOLIAIOIIUM IPOTPAMMHYIO pEATU3aALUH.

Ot HelpoceTeBOW MOJENMU NPEACTABICHNAS 3HAHUM MOJEIb CUCTEMBI

«QUmoc» oTanyaeTcs Tem, uro [12]:
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1) BecoBbie KOd(PUIMEHTHI HAa  perenTopax He NOA0UparOTCs
UTEPAIIMOHHBIM  METOJIOM  OOpaTHOTO  pacmpoCTpaHEHUs  OIMMUOKH,  a
pPacCUUTHIBAIOTCS METOJIOM TPSIMOr0 CYeTa Ha OCHOBE XOPOIIO TEOPETUYECKU
00OCHOBaHHOM MOJIEJHM, OCHOBAaHHOM Ha TeOopuHM HHGPOpPMAIUH (3TO HATIOMHUHAET
0alleCOBCKHUE CETH);

2)  BecoBble  KOI(PHUIMEHTHI  MMEIOT  XOpPOIIO  TEOPETUYECKH
00OCHOBaHHYIO COJICPXKATEIbHYI0 MHTEPIPETAIMIO, OCHOBAaHHYIO Ha TEOpUU
uHpopMauy;

3)  HeillpoceTh  SBISETCSA HEJIOKAIbHOW,  Kak  cedyac  TOBOPSAT
«TOJIHOCBSI3HOW.

B cucreme «Diiioc» HenoKalbHbIE HEHPOHBI BU3YAIM3HPYIOTCS (PEKUM
4.4.10 cuctemsbl «UI0C») B BUJIE CHEUAIBHBIX Ipapuueckux (Hopm, Ha KOTOPBIX
CWJla W HalpaBJCHHE BIUAHUSA PpELUENTOPOB HEHpoHAa HA CTENEHb €ro

aKTI/IBaI_[I/II/I/ TOPMOKCHUA 0T06pa)i(a€TCSI B (1)0pM€ OBCTA U TOJIIHUHBI ACHAPHTA.

Neuron0001Inf5_scaled.jpg n

HENOKAIbHbIN HEMPOH B MOZLEIN: "INF3"
Heipo: [1]-MATCH_WINNER-AGO
Mpunoxenune: ACK-aHanu3s pesynbTaToB npodeccoHanbHbiX TYPHUPOB No urpe CSGO Ha ocHoBe AaHHbIX nopTana Kaggle

)
o S TTTEY L AN

TEAM_1 Trr)
T3 imer Logie .

e oD S| TEAM_ 7 Endpa] M.
it iy 1 1
z Dopua coanana: 19.02.2022-02:20:11

Brmstne wa HeApona, Knaccy [cHETEMa NETEPMHHALMK Knacea):

C no
0TO6PAXACTCA KOANYECTEO PEUENTOPOE HE Goace: 999
WEE eananme surnany KPACHOTO yeera, ToAwHH2 AMHHH [NPHEENEHHAS B KPYXKOYKE B UEHTPE AHHHH] 0TPAXAET OTHOCHTEALHYID CHAY BAMAHHE.  [loka3aHi CBA3H € OT & 5 -

AR HOCHTEABHOW CHAGH BAHAHHA Buie: 0%
TOPMOIAUIEE mnusmme orospaxactca ansmann CUHETO ugera, ToAMH AMHKH [IPHBEACHHAR B KPYXOUKE B LISHTPE AMMHM] OTREXAET OTHOCHTEALHYIO CHAY BANRHHA. BHayanH3auua HEHPOHA © KOAGMH H HAHMEHDBAHHAMH PEUENTOPOD

Pucynok 32 — HenokanbHblii HelipoH B Mojenu «INF3»

3.8.5. HerokaJibHAsl HEHPOHHAA CETh
B cucreme «DOHgoc» ecTb BO3MOXKHOCTh TOCTPOCHHSI  MOJIEJIEH,

COOTBETCTBYIOIIUX MHOTOCJIOMHBIM HEHPOHHBIM ceTsiM [12].
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Ecth Takke BO3MOXHOCTH BH3yalu3allMd JIOOOrO  OJHOTO  CJOsA
HEJIOKaJIbHOW HelpoHHOU ceTu (pexuM 4.4.11 cucteMbl «U0C»).

Takoii cioif B HarjsiHON ¢dopMe OTpakaeT CUIIy W HaIlpaBJICHUE BIUSHHS
PEIEnTOPOB psia HEMpOHA HA CTENIEHb UX aKTUBAIMK/TOPMOKECHHS B (hopMe 1BETa
Y TOJIIIUHBI IEHIPUTOB.

Heiiponbl Ha wn300pa)X€HUM CJI0sI HEHMPOHHOW CETH PAaCIOJIOKEHBI ClieBa
HafpaBo B MOpSAKE YyObIBaHUS MOJYJSI CyMMapHOW CHJIbI MX JI€TepMHUHAIUU
peuenTtopamMu, T.€. CleBa HAXOAATCS  pe3yjbTaThl, HamboJee IKECTKO
00yCIIOBJICHHBIC JCHCTBYIOIIMMHU Ha HUX 3HAYCHHSIMU (DAKTOpOB, a ClpaBa —

MECHEC KECTKO O6YCJ'IOBJ16HHBIC.

NeuroNetd001Inf5_scaled jpg [+ ]
MAPETO-NMOAMHOXECTBO HENOKAINbHOW HEMPOHHOW CETU B MOLEIN: "INF3"
OtoGpaxeHo: 39.15% Hanbonee 3HAYUMbIX CUHANTUYECKUX CBA3EH
"ACK-aHanuz pesynbTaToB npodeccuoHanbHbIX TYpHUpPOB no urpe CSGO Ha ocHOBe JaHHbIX nopTana Kaggle”
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Pucynok 33 — ITapeTTo — MOAMHOKECTBO HEJIOKATBHOW HEMPOHHOW CETH

3.8.6. 3D-unTEerpajibHble KOTHUTHBHBIE KAPThI
3d-uHTerpanpHas KOTHUTHMBHAS KapTa SIBISETCA OTOOpa)K€HHWEM Ha OIHOM

PUCYHKE KOTHUTUBHBIX JUArpamMM KJIacCOB M 3HaY€HUI ()aKTOpOB BBEPXY U BHU3Y
COOTBETCTBEHHO M OJHOTO cJosi HeWpoHHOU cetu (pexum 4.4.12 cucrtemsl

«OUmocy).
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IntCognMap0003Inf5._scaled.jpg [ |

MAPETO-MOAMHOXECTBO HENOKANBHOW UHTErPANbHOM KOTHUTUBHOW KAPTbI B MOZENN: "INF3"
Oto6paxeHo: 39.15% HanbGonee 3HaYUMbIX CUHaNTU4YECKUX CBA3EH
"ACK-aHanu3 pesynbTaTtoB npodeccuoHanbHbIX TYPHUPOB no urpe CSGO Ha ocHOBe AaHHbIX nopTana Kaggle™

HepoHs!:
{1,22}=>

PeuenTopsl:
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Pucynok 34 — 3d-xoruutuBHas AuarpaMma KjaccoB U IPU3HAKOB

3.8.7. 2D-unTerpajibHble KOTHUTHBHBIE KAPThI COIEPKATEIHLHOT0 CPABHEHUS
KJIACCOB (OMOCpe0BAHHBbIE HEUETKHE NMPABA0NOA00HbIE PACCY KIEHMS)
B 2d-KOrHUTHBHBIX JuUarpaMmax CpaBHEHHUS KJIACCOB IO CHCTEME UX

JIETEpPMUHAIIUN BUIHO, HACKOJIBKO CXOJIHBl MJIM HACKOJBKO OTJIMYAIOTCA APYT OT
JIpyTra KJIACcChI 1O 3HAYEHUSIM 00YyCJIaBIMBAIONINX X (PaKTOPOB.

OnHako Mbl HE BUAUM U3 3TOW UarpaMMbl, 4eM UMEHHO KOHKPETHO CXOJIHbI
M 4YeM HUMEHHO OTJIMYAIOTCS ATH KJIACCHI MO 3HAYCHUSIM OOYCIaBIMBAIOLIUX HX
bakTopoB.

DTO MBI MOXEM YBHUJIETh W3 KOTHUTHBHOW AUArpamMMmbl COAEPKATEIBHOTO
CpaBHEHHMS KJIACCOB, KOTOpas 0TOOpaxkaeTcs B pexuMe 4.2.3 cuctemMbl «DUa0cy.

2D-uHTerpaibHble KOTHUTHBHBIE KapThl COJEPKATEIbHOTO CpPaBHEHUS
KJIACCOB SIBJIAIOTCS TPUMEpPaMU OMOCPEIOBAHHBIX HEUYETKUX MPABAONOI00HBIX
JIOTUYECKUX 3aKITIOUEHUHN, 0 KOTOPBIX MOXKET ObITh TepBhIM Tucan Jpepap Iloiia
[13]. BriepBbie 00 aBTOMAaTU3UPOBAHHOW peaU3AIMK PACCYKIECHUN MOJ00HOTO
TUIA B UHTEIUIEKTYaJbHOU cucTteMe «nmoc» Hanucano B 2002 roay B padore [1]
na crparnne 521 Tlosxke 06 stom mucanocs B pabore [7]" u psme TIPYTUX
paboT aBTOpa, MO3TOMY 3/€Chb MOJApPOOHEEe paccMaTpuBaThb 3TOT BOIPOC

Hellesecooopas3Ho.


http://lc.kubagro.ru/aidos/The_structure_of_the_description_of_scientific_research_using_ASC-analysis_and_the_Eidos_system.htm#_ftn9
http://lc.kubagro.ru/aidos/The_structure_of_the_description_of_scientific_research_using_ASC-analysis_and_the_Eidos_system.htm#_ftn10
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Hanpumep, HaM HM3BECTHO, YTO OJUH YEJIOBEK HMMEET ToJiyOble TIJasza, a
JIpyroi dyepHbie Boockl. CripalmBaeTcs, 3T MPU3HAKKA BHOCAT BKJIaJ B CXOJICTBO
Uiy B pasznuune 3Tux AByx monaeii? B ACK-ananmmze u cucreme «2DUagoc» 3TOT
BOIIPOC pelraeTcst Tak. B Mojenu Ha OCHOBE KJIaCTEPHO-KOHCTPYKTUBHOIO aHAJIN3a
KJIaCCOB U 3Ha4YeHUM (hakTopoB (IIPU3HAKOB) M3BECTHO, HACKOJIBKO T€ WJIM HUHBIC
MPU3HAKKA CXOJHBI WM OTJIMYAIOTCS IO WX BIUSHHUIO HAa OOBEKT MOJCITUPOBAHUS.
[ToaTOMYy MOHSATHO, YTO YEIOBEK C TOJyOBIMHU TIIa3aMH BEPOSITHEE BCETO OJIOHIWH,
a OpIOHET, CKopee BCEro, MMeeT TEeMHbIe Ija3a. TaKk 4YTO IOHATHO, YTO OTHU

IIPHU3HAKHW BHOCAT BKJIA[[ B pa3JIMYNC 3TUX JIBYX J'HOI[@IZ.

3.8.8. 2D-unTerpasibHble KOTHUTHBHBIE KAPThI COIEPKATEIHLHOT0 CPABHEHHUS
3HaueHu#l GakTOpPOB (0MOCpeI0BAHHbIEC HEYEeTKIE MPABA0NOA00HbIE

paccyKaeHus )
N3 2d-KOrHUTHBHBIX JUarpaMM CpaBHEHHUsS 3HAYEHUU (PAKTOPOB MO UX

BIIMSHUIO Ha OOBEKT MOJCIUPOBAHUSA, T.€. Ha €ro IEepeXoJbl B COCTOSHUS,
COOTBETCTBYIOIIME KJIacCaM BIIOJIHE TMIOHSATHO, HACKOJIBKO CXOJHBI HWJIH
OTJINYAKOTCS JTIOObIE BA 3HAYCHUS (DAKTOPOB MO UX CMBICTTY.

Hamomaum, 9To cmbici, cormacHo KoHuenmuu cMbicia Illenka-Abenbcona,
ucnosibzyemoit B ACK-anann3se, COCTOUT B 3HAHUM IPUYUH U MOCJIEACTBUI [ 14].

Onnako U3 ATOM auarpaMMbl HE BUJIHO, Y€M MMEHHO KOHKPETHO CXOJIHBI
WM OTJIMYAIOTCS 3HAYCHUS (PAKTOPOB IO X CMBICITY.

DOTO BUJHO W3 KOTHUTUBHBIX JUarpamMM, KOTOpPbIE MOXHO IOJYyYHUTh B

pexume 4.3.3 cuctembl «A0C»(pUCYHOK 35).
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Pucynok 35 — KoruutrBHas quarpamma npusHakoB B Mogenu INF3

3.8.9. 3HauuMoOCTH ONUCATEIBHBIX KA U MX FPaJalMi
B ACK-ananuse Bce (akToOpbl paccMaTpUBAIOTCS C OJHOW €JUHCTBEHHOM

TOYKHU 3PEHUS: CKOJbKO MH(MOPMAIMU COJEPKHUTCS B MX 3HAUYCHHSIX O TEPEX0JIe
00bEKTa MOJICTUPOBAHUS U YMpPABICHUS, HA KOTOPHIA OHU JEUCTBYIOT, B
OTpeJieieHHOe  Oy/aylllee COCTOSHME, OMNHChIBaeMOe KiaccoM  (rpamamus
KJIacCU(UKAIIMOHHON IIKaJbl), U MPU 3TOM CHJIA M HAIpaBJICHUE BIUSHUS BCEX
3HaYeHUN (PaKTOpoB HA OOBEKT M3MEPSETCS B OJHUX OOIIUX ISl BceX (haKTOpOB
SAMHUIIAX U3MEPECHHUS: €IMHUIIAX KOJIu4YecTBa nHGopmMaruu [6].

3HauMMOCTh (CeJIEKTHBHAsl Cuia) rpajauuii onucarenbHbix mkan B ACK-
aHaNMM3e — OJTO BapHaOENbHOCTh YACTHBIX KPUTEPUEB B CTATUCTUYECKUX U
CUCTEMHO-KOTHUTHUBHBIX MOJICIISX, Harpumep B mojenu Infl, 3To BapuadensHOCTH

uHpopmaTuBHOCTEH(pexum 3.7.5 cucteMbl «DUA0CH).
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Pucynoxk 36 — [lapeto-kpuBasi 3HAUMMOCTH TpAAallMid ONKUCATEIbHBIX

IIKaJI

3HAYMMOCTh BCEM OIMCATCIbHOM IIKAJbI SIBIISICTCS CpCAHHUM OT CTCIICHU

3HAYMMOCTH €€ Tpajanuii (pexxum 3.7.4 cuctembl « IUT0CH).

e CooblieHre 06 yCnewHoM 3aseplueHn onepauvm *

»

PesyneTarhl pacyeTa 3HAYUMOCTH ONUCATENBHEIX WKAN COASPKATCA B 633a% AaHHEIX CTATMCTUYECKHE M MHTENNSKTYANEHEIX Mogenel;
'Z0S_Abs.xls", "Z205_Prel.xls", "205_Prc2 «ls™, "Z20S_Infl xls", "20S_Inf2.xls", "Z05_Inf3.xls", "Z05_Inf4.xls", "Z0S_Inf5.xls",
"Z0S_InfE.xls", "Z05_Inf7.#ls" B nanke Terywero npuaoskedna; C:AAIDOSWAID_DATANADDODD 2ASYSTEMN.

311 Basbl gaHHEK oTkpriBatoTes B MS Excel M noaroTosneHs! ans NEYSTH W NOAYEHUA rPadUKoE.

SHAYMMOCT WKANE! ABNAETCA CPEAHMM SHAYMMOCTEN 28 MDanaLMi,

SHAYMMOCTE rpaaauMi WKans! [(NPpUsHaKa) NpeacTaenAeT cofioil EapPUateNEHOCTE KONMYECTES MHPOPMALMM B 3TOM NPU3HaKe

0 NPUHAANEKHOCTH MM HE NPMHAGNEKHOCTH OFLEKTA C 3THM NPUSHAKOM K Pa3AHYHbIM KN3CCaM, KOTOPBIE BCTh B MOAENM.

PucyHok 37 — cpeilHUM OT CTENIEHN 3HAYMMOCTH Tpaialifii
Ecnu paccoptupoBarhk Bce rpaganuu (akTopoB (IPU3HAKH) B TOPAIKE
yObIBaHUSI CENIEKTUBHOM CHJIBI M MOJYYHTh CyMMY CEJIEKTUBHOM CHUJIbI CHCTEMBI

3HauYeHUN (PAKTOPOB HAPACTAIOIIUM UTOTOM, TO TIosryunM [lapero-kpuByio.
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3.8.10. CreneHpb 1eTepMUHHUPOBAHHOCTH KJIACCOB
U KJIacCH(PUKANMOHHBIX HIKAJ
CreneHp JETEPMUHUPOBAHHOCTH (OOYCIOBIEHHOCTH) KJlacca B CHCTEME

«OUA0C» KOJUYECTBEHHO OLICHUBACTCS CTENEHBIO BapuaOEIbHOCTH 3HAYCHUHN
dakTopoB (rpajanuii ONUCaTEeNbHBIX IIKAJI) B KOJIOHKE MATpPHUILI MOJENH,
COOTBETCTBYIOILIEH JAHHOMY KJIacCy.

UYeMm BbIllIE CTENEHb IETEPMUHUPOBAHHOCTH KJlacca, TeM 00Jiee JOCTOBEPHO
OH MPOTHO3UPYETCS TI0 3HAYCHUSIM (PaKTOPOB.

Crenenb JNE€TEPMUHUPOBAHHOCTH (00yCIIOBIEHHOCTH) BCEM
KJIacCU(PUKATMOHHOM IIKAJIBI ABJISIETCS CpeaHUM OT CTEIICHU
JIETEPMUHUPOBAHHOCTH €€ Tpajanuii, T.e. kiaccoB (pexum 3.7.2 cucremsl

«IUIOC»).

t) CoobuieHye 06 yenelwHoM 3aseplleHnin onepaumm *

o

PesyneTaTel pacyeTa SHAYMMOCTH KNSCCHPHKAUMOHHENX LWKEN COAEPATCA B 0a3a% AaHHBIX CTATUCTHYECKME M MHTENNEKTYANEHBIX MOLE NS
'ZCS_Abs.wls”, "ZCS_Prel.xls”, "ZCS_Prc2.xls", "ZCS_Inf1.xls", "ZCS_Inf2.xls", "ZCS_Inf3.xls", "ZCS_Infd.xks", "ZCS_Inf5.xls",
'ZCS_InfE.xls”, "ZCS_Inf7 xls" B nanke Tekywero npunoskequs: C:AAIDOSYWAID_DATANADDDDD 2ASYSTEMN.

31u Bastl gaHHbIx oTkpeiBaoTcA B MS Excel W noaroTosneHs! 4R NEYATI U NOAYSEHUA MDEDUKOE.
SHAYUMOCTE KNBCCHPUKALMOHHON WKaNLI ABEAAETCHA CPEAHWM SHAYUMOCTEN 88 rpanauuii, T.e. KNaCcos.
SHAYMOCTE MPadaUMK KNACCUPHK SUMOHHON WKANLI, T.€. KAACCa, NPeACTABNAeT cofol BapHatenbHOCTD KOAMYECTEE MHPOPMALWI

E BO BCEX NPUSHAKAEY MOGENM O NPMHAANEKXHOCTH UM HE NPUHALNEXKHOCTH OLEKTA C 3TUM NPHSHAKAMU K A3HHOMY Knaccy.
SHAYMMOCTE MPALAUMH KASCCHPHK AULMOHHON WKaNk! [KNacca) - 3TO CTeNeHE ASTEPMUHMPOBAHHOCTH 3TOr0 KNaCCa [Ch. pesir 3.7.3).

Pucynok 38 — CpenHee OT CTENEHH IETEPMUHUPOBAHHOCTH
OBCYKJIEHHUE

Cepx3agauell  MCKYCCTBEHHOTO  HWHTEIUIEKTa  SIBJSIETCSI  MOCTPOEHHE
KOMITBIOTEPHOW HWHTEJJIEKTYaJbHOW CHCTEMBI, KOTOpas oOJianana Obl ypOBHEM
3¢ ()EeKTUBHOCTH  penieHud  HePOpMaau30BAHHBIX  33/a4, CPAaBHUMBIM C
YEJIOBEUYECKUM WM MpeBOCXOoMAmuM ero. Camyro CyHIECTBEHHYIO YacThb CHUCTEM
UCKYCCTBEHHOI'O MHTEJUIEKTa COCTaBIISIIOT JKCHEPTHBIE CUCTEMBI. ODKCIEpTHas

cuctemMa oObIUHO ompenensercs Kak nporpamma DBM, Moaenupytomias 1eicTBUs
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JKCIIEpPTa ueJOBEeKa NpHU peUIeHMH 3a7ad B Yy3KOM mpeaMeTHoW obmacTtu:
cocTaBJIcHHE 0a3bl 3HaHWW W HAKOIUIEHUS uX. B naHHOM KypcoBoi pabote ObuI
MOKa3aHO TIOCTPOCHHE MOJENIM 3aBHUCHUMOCTH TIOKazaTeled TeMmepaTypbl
OKpyXaromen cpeapl u motpednennn mmBa skutensimu Can-Ilaymy cucremoit
ucKkyccTBeHHOro uHTeuekra "Aidos X++". IIpu sTom Hamboyiee TOCTOBEPHOMH B
JTAHHOM TPWIOKEHUU oKazasach mojenb INF4, ocHoBaHHas Ha ceMaHTHYECKOU
Mepe T1enecoobpasHoctn  uH(popmanmu  A.XapkeBHYa TPU  HWHTErPATLHOM
kpurepun «Cymma 3HaHui». TouHocTs Moaenu cocrtasisieT 0,840, yTo 3aMeTHO
BBIIIE, YEM JOCTOBEPHOCTh AKCIEPTHBIX OLEHOK, KOTOpas CUMUTAETCS PaBHOMU
okosio 49,4%. ACK-aHanu3 TEKCTOB IMO3BOJIAET: - (OpMUPOBATH OOOOILECHHbBIE
JIMHTBUCTUYECKUE 00pa3bl KJIACCOB (CEMAaHTUYECKUE sI/Ipa) Ha OCHOBE ()parMeHTOB
WIM TPUMEpPOB OTHOCAIIMXCS K HHUM TEKCTOB Ha JOOOM sA3bike; 35 -
KOJIMYECTBEHHO CPAaBHUBATH JIMHI'BUCTUYECKUN 00pa3 KOHKPETHOTO YEJIOBEKA, UITU
onmucaHue 00beKTa, Mpoiecca ¢ OO0OOIEHHBIMU JIMHTBUCTUYECKUMHU 00pazamu
rpyni (KJIaccoB); - CpaBHUBATh 0OOOIIEHHBIE JIMHTBUCTHUYECKHE 00pa3bl KJIaCCOB
JApyr € JOpyroM M coO34aBaTb HMX KJIACTCPbl M KOHCTPYKTHI, - HCCICA0OBATh
MOJICIIUPYEMYIO TTPEAMETHYIO 00JIaCTh MYTEM UCCIIEIOBAHUS €€ JIMHIBUCTUYECKON
CUCTEMHO-KOTHUTUBHOW MOJIENIH; - TPOBOJAUTH WHTEIUICKTYaJbHYIO aTpUOYIIUIO
TEKCTOB, T.€. ONPEIEIATh BEPOATHOE ABTOPCTBO AHOHMMHBIX U TCEBAOHHUMHBIX
TEKCTOB, TATUPOBKY, *KaHP U CMBICIOBYIO HAIIPABJICHHOCTh COAEPKAHUS TEKCTOB; -
BCE 3TO MOXXHO JieJaTh AJis JIF0OOT0 €CTECTBEHHOIO0 MM MCKYCCTBEHHOIO SI3bIKa

NN CUCTEMbBI KOAWPOBAHHA

BBIBOJ]

[Henpto paGoThl OBLIO MPOBECTH ABTOMATU3UPOBAHHBIM  CHUCTEMHO-
KOTHUTUBHBIN aHamm3 mpodeccuoHanbHbix MaTdet B urpe CSGO Ha ocHOBe
naHHbl noprana Kaggle.

JIist 3TOTO OBLIM M3y4Y€HBI METObI (OopMUpOBaHUSI OOOOILIEHHBIX 00pa30B
KJIACCOB W pEUIeHMs 3a]a4 MIACHTU(PHUKAIIMN KOHKPETHBIX OOBEKTOB C KJIacCaMH.

HOCTpOCHI/Ie MOJIenen OBLIO OCYIICCTBJICHO C IIOMOIIIBIO CHUCTCMbI
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UCKyCCTBEHHOrOo uHTe/uiekTa Aidos-X, Haubonee HOCTOBEPHON MOJAEINBIO
oka3anack moaelnb INF5, Tounocts Mmogemn coctaBua 0,971.

ACK-aHanu3, uCroJib30BaHHBIN B IaHHON paboTe, MO3BOJISECT:

— chopmupoBaTh 00OOIIEHHBIE JMHTBUCTUYECKHE OOpas3bl KJIacCOB
(ceMaHTHYECKHE SApa) Ha OCHOBE ()parMEHTOB WJIU MPHUMEPOB, OTHOCSIIUXCS K
HUM TEKCTOB Ha JIIOOOM SI3bIKE;

— KOJIMYECTBEHHO CPAaBHUThH JIMHIBUCTHYECKHA 00pa3 KOHKPETHOTO
reposi, Wik OomnucaHue oOBeKTa, mporecca ¢ 0000IEHHBIMA JTUHTBUCTHYECKUMU
oOpazamu rpyti (KJIaccoB);

- CpPaBHUTH OOOOIICHHBIE JIMHIBUCTUYECKHE OOpa3bl KJIACCOB JPYr C
JPYTOM ¥ CO3[1aBaTh UX KJIACTEPbl U KOHCTPYKTHI,

— UCCIIEZIOBaTh ~ MOJEIUPYEMYIO  MpPEAMETHYI0  00lacTb  IyTeM
UCCJIEJOBaHMSI IMHIBUCTUYECKON CUCTEMHO-KOTHUTUBHOW MOJIEIH.

Bce 310 MOXHO nemath A J1F000T0 €CTECTBEHHOTO HIIM MCKYCCTBEHHOTO

A3bIKA, UJIM CUCTCMbI KOJAUPOBAHUA.
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