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PE®EPAT
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MCTOYHHKOB.
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AIDOS-X, KOTHUTUBHBIN AHAJIN3, MOJIEJIU, ILIKAJIBI, KJIACCHI.

Llenpto paboThl SBISIETCS TMPOBECTH aBTOMATU3UPOBAHHBIM CUCTEMHO-
KOTHUTUBHBIN aHAIW3 3apIuiaT B Hayke O AaHHbiX 2023 Ha OCHOBE JaHHBIN
noprana Kaggle. JIoOUTbCSI 3TOrO0 MOXHO aHAIU30M METOJI0B (POPMHUPOBAHUS
000OIIEHHBIX 00pa30B KJIACCOB M PELIEHUs 3a7ad UACHTHU(PHUKAIUU KOHKPETHBIX
OOBEKTOB C KJIaCCaMM, MPUHATHS PEIICHHA W HCCIEAOBAHUS MOJIEIUPYEMOM

HpCIIMGTHOfI o0iacTn IIYyTCM HCCIICAOBAHUA MOACIIN.
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1. BBEAEHHUE

1.1. Onucanue uccjiexyemMoii npeaMeTHONH 00J1acTH

CoBpemeHHass HH(OPMALMOHHBIE CUCTEMBI I[OJIy4alOT Bce OoJiblIee
pa3BUTHE Oylarojaps TEXHOJOTUSAM MCKYCCTBEHHOTro HHTe/iekra. OleHka
KayecTBa MaTEeMAaTUYECKUX MOJEJIEH HEKOTOPBIX U3 HUX HE BBIHOCUT KPUTHKU. B
JTaHHOU KypcoBO#l paboTe paccmoTpeHo pemienue 3agaun ACK-ananus 3apruiar B

Hayke o JaHHbIXx 2023 Ha ocHOBe naHHbIN nmoprana Kaggle.

1.2. O0beKT M npeaAMeT UCCJIeI0BAHMS

[{enbro faHHOM KypCOBOI pabOTHI SIBISETCS.

3aauamMu, OCTAaBJIEHHBIMU B JAHHON KypCOBOM padoTe, SIBISIFOTCS:

- HOJArOTOBKAa HCXOAHBIX JaHHBIX M (QopMaln3alnus MpPeIMETHOM
obnacTu;

— CUHTE3 M  BepUPUKaLUUsi  CTATUCTUYECKUX U  CHCTEMHO-
KOTHUTUBHBIX MOJIEJIel U BBIOOP HanboJee T0CTOBEPHOU MOJIEIIH;

— pelieHre pa3lIMyHbIX 3aJad B HaubOojee JIOCTOBEPHOW MOJEIH:
MPOTHO3MPOBAHUE, MOJJEPKKA MPUHSITHUS PELICHUN, UCCIEI0BAaHUE MOTYYEHHBIX
MOJEIEN.

OOBEKTOM HCCIEeIOBaHUs aHHOM pPabOThl SIBISETCS BBHIOOPKA JTaHHBIX O

3apruiaTax B Hayke 0 JaHHbIX 2023.

1.3. IIpoGaema, pemaemasi B padoTe U ee aKTyaJbHOCTH

[IpobGsiemMa — 2TO HECOOTBETCTBUE (PAKTUUECKOTO  TMOJOXKEHUS Jel U
xKeynaeMoro  (1leIeBoro) B IpeaMeTe  HCCIEOBaHHUSA, IPOTUBOPEUNE MEKITY
bakTHIeCKUM u KeJlaeMbIM, u 3TO HECOOTBETCTBHUE u
IPOTUBOPEYHE HETIPUEMIIEMO.

Ecnu B pabote He cTaBUTCA M HE pemIaercs Kakas-aubo mpobiema, To 3Ta

pa60Ta HC aKTyaJIbHa, T.C. BOO6HIC HC HYXHa M HCIIOHATHO 3a4€M OHA HaIlMCaHa.
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[ToaTomy mpobOnema, pemraemass B pabore, o0O0sS3aTeNbHO JOJKHA OBITH
chopMmynupoBaHa B camMOM ee¢ Havane. llpenpiaymiue paszensl SBISIOTCS
HOJATOTOBUTENILHBIMUA U CO3AIOT JJISl 3TOr0 HEOOXOAMMBIE MPEANOCHUIKH, YTOOBI
MOCTaHOBKA MPO0OJIeMbI ObllIa 000CHOBAHHOM U yOETUTEIHbHOM.

O cootHomenuu coaepxanus nousatuil «lIpodiaema» u «3amgayay.

3angaua — 3T0 mpocras npodiemMa, a mpodiemMa — 3To CIOKHAS 3a7a4a.

Cn0XXHOCTB OTHOCHTEIbHA, T.C. 3aBHCHT oT
CTEIIeH! KOMIIETeHTHOCTH HCCIIeIOBaTeNsl M CTENEeHH ero MH()pOPMUPOBAHHOCTH U
BO3MOXKHOCTEH MH(POPMAIIMOHHOTO TOMCKa. Eciu uccienoBaTento n3BeCTeH METO T
paszperieHust MpoOIEMHON CUTYaIlMH, TO JIJIsl HETO ATO 3ajada, a €ClIM HEU3BECTECH

WA OH BOOOIIE HE CYIIECTBYET, TO Mpobiema.

HDCI[M@T KaHI[I/II[aTCKOfI AUCCCPpTAlMU — J3TO PCHICHUC 3aJladu, IIYyTCM
MMPUMCHCHHA U3BCCTHOI'O MCTOAd, HO aJalITUPOBAHHOTIO, I[Opa6OTaHHOI‘O JIIA
KOHKPCTHOI'O IpCIAMCTa HCCIICAOBAHU]. B srtoit ajallTaliu, HpOBGI[GHHOﬁ JIUYHO
ABTOPOM HCCJICAOBAHUSA, U COCTOUT HAyUHAsA HOBHU3HA. HpaKTHqGCKaﬂ 3HAa4YUMOCTb
peuicHusd 3aJa4u COCTOUT B TOM, 4YTO pPaHCC OHA HC ObL1a peuicHa B IpCAMCTC
HCCIICAOBAHUA N 3TO PCIICHHUC MOKCT OBITH IIPUMCHCHO B 00BEKTE HCCJICAOBAaHUs.
KaHI[I/II[aTCKaH AUccepTauAa — 3TO IMIPUKIaJHOC HAYYHOC UCCIICAOBAHHC.

[IpeaMeT JTOKTOPCKOW JUCCepPTAIMU — ATO PEIICHHE MPOOJEMBbI, MyTEM

pa3paboTku HOBOro MeToja. MHavue roBops, MOMCK METO/Aa pPEeIIeHHs MPOoOJIeMBbl,
COOTBETCTBYIOIIETO OOOCHOBAHHBIM TPEOOBAHUSAM, HE Jaj MOJOXKHUTEIBHOTO
pesysibTata M TPUILIOCH pa3padoTaTh COOCTBEHHBINM MeToji. HayuHass HOBH3HA
paboTel cocTouT B pa3pabOTKE HOBOTO paHEEe HEM3BECTHOTO METOa,
00EeCreurBaIOIIEro pelIeHne HE TOJBKO MpOOJIeMbl, periaeMoll B pabore, HO U
CXOJHBIX MPOOJIEM B IPYruX MPEAMETHBIX oOmacTsx. [IpakTuyeckas 3HAUMMOCTH
peleHust mpoOJIeMbl COCTOUT B TOM, UTO 3TO PELICHHE MOXKET ObITh IPUMEHEHO He
TOJILKO B TpPEAMETe U OOBEKTE HCCIEIOBAaHUS, HO U B JAPYTUX MPEIMETHBIX
001acTAX, a TAKKE B TOM, YTO JJIs MTOCIEAYIONINX TTOKOJICHUA HCCIeI0BaTeNeH dTa
npobsieMHasi cuTyanus yxke Oyner KBanuduuupoBaThcs HE Kak mpolOiieMa, a Kak

3ajJgayda. Takum o6pa30M, JOKTOpPCKasA Auccepranusa HMECT MEKOTPACICBOC
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3By4aHHE M TEPEeBOAUT pelIacMylo mIpoOiemy B Kiacc 3amgaud. JloxTopckas
auccepTaiys — 3To (yHIaMEeHTaIbHOE HAYYHOE UCCIIEIOBAHHUE.

WNHTepecHo, YTO HMCTOPUYECKH MEPBOE JIOTUYECKH OE3yNpeyHOe MIUPOKO
W3BECTHOE HAM OIMCaHWE MPOOJIEMHOW CHTYallWd, MO-BHIUMOMY, Aan byama B
CBOMX YEThIpEeX OJaropoJHbIX MCTUHAX: CYIIECTBYET CTpaJlaHHUE; CYIECTBYET
MPUYMHA CTPAJaHUs — JKeJlaHUe; CYIIECTBYET MPEKpaIleHUe CTpaJaHusl — HUPBaHa;
CYILIECTBYET MyTh, BEAYIIHI K MPEKPAIICHUIO CTPAJAHUS — BOCBbMEPUYHBIN MYTh.

KoHcraranusa npo6iemMHol cuTyanuu aaHa byagol B cieayromux cioBax:
«CymiecTByeT cTpaganue» (paktudeckas curyanus), « CylecTByeT npexkpamicHue
cTtpaganus» (ueneBoe coctosiHue). Crnoco0 mepexoda OT HEXENIaTeIbHOTO
(baKTHYEeCKOTr0 COCTOSIHMS K KeJIaTeIbHOMY Ie€JIEBOMY OBLI paHee HEH3BECTEH, U
bynna coobmiaet, yto «CymiecTByeT MyTh, BEAYIIUN K MPEKPAIICHUIO CTPadaHUs»
(M3BECTHBIN KaK BOCBMEPUYHBINA MyTh). ITOT MYTh COCTOUT B MOCJIEIOBATEIHLHOM
YCTPAaHEHUHM TPUYUH CTpajaHui (BOCBMEPUYHBIN IyTh), B Ka4eCTBE KOTOPBIX
bynna ykaseiBaer Ha kenanus. CtpanaHusi MOTYT OBITh yCTpaHEHbI ABYMS
criocobamu:1) co3naHueM BHEIIHEW CUTYyallMd, HE BBI3BIBAIOIICH CTpagaHuil; 2)
TaKuM H3MEHEHHEM CcaMoro cedsi, B pe3ysibTaTe KOTOPOro Jr00as BHEIIHSSA
CUTYyallMsl HE BBI3BIBACT CTpafaHuil. bynna onuceiBaet 2-it crocoo.

PesynbraTom maHHBINM pabOThl MOXKHO CUUTAThH MOJYyUYEHHUE TEOPETHUECKUX U
MPaKTUYECKUX 3HAHUN B 00JIaCTM aHaiu3a pabdOThl CHUCTEM MCKYCCTBEHHOTO
WHTEJUICKTa U aHalln3a pe3yibTaTa uX paboThI.

KypcoBas paGora cocTOMT U3 BBEIEHMs, TpeX IJiaB, BBIBOJA, CITHCKa

autepaTypbl. O0uit 00beM padoThl COCTABISAET 63 CTPAHUIIBI.



1.4. Heas 1 3a0aun padoThl

He cMoTps Ha omnucaHHbBIE BBILIE PA3IAYUs MEXAY 3aJaded U mpoOiaeMoit
OOBIYHO B HAYYHBIX MCCIIEIOBAHUSAX TOBOPST O PEIICHUU MTPOOITIEMBI.

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 3TalaMH JTOCTUKEHUS LENH.

A unHaue Obl MOTYYasloCh, YTO €CTh PsJ M0/A3a/ay, SBIAIOIIMXCS dTanamMu
pElIeHUs 3a/layd, YTO YHUCTO CTUIIMCTHYECKH HeyaoOHo. IlocraBnenHble 3amauu
OOBIYHO CTAHOBSTCS MOAPA3AECIAMH HAy4YHOM pabOThI, HAPUMEp, MOAPA3AECIAMH
MOCJIEYIOIIUX IJ1aB IUCCEPTALUU U PA3IEIIOB CTAThU.

[lockonbKy maJif peumeHus: IMOCTaBICHHOW MpPOOJIEMbl HUCHOJIb3YETCS
aBTOMATU3UPOBAHHBI CHUCTEMHO-KOTHUTHBHBIM aHanu3 (ACK-ananmu3) u ero
IIPOTPAMMHBIM HMHCTPYMEHTApHUil, B KAadeCTBE KOTOPOIO B HACTOSLIEE BPEMS
BBICTYNAET MHTEJUIEKTYaAlIbHAsS CUCTEMA «DUI0C», TO JOCTHUAKEHHUE MOCTABICHHOU
Henu oOecreynBaeTcsl pelleHUueM CIEeIyIOIIMX 33aJad U 1MoA3adad, KOTOphIe
SBJIFOTCS ATAlaMU JOCTHUKEHUS LEIH:

3anaua-1. KornutuBHas CTpyKTypu3alusi TpeaMeTHow oOnactu. [[Be
WHTEPIPETANN KIACCU(PUKAIMOHHBIX U OMUCATENIbHBIX MK U TPaIalliid.

3agauda-2. @opmanu3zaius IpeaMeTHON 00JaCcTH.

3agaya-3. CHHTE3 CTAaTUCTHYECKUX W CHUCTEMHO-KOTHHUTHUBHBIX MOJEIIEH.
MHuoronapameTpuueckas TAU3aLKs U YACTHbIE KPUTEPUU 3HAHUM.

3anaua-4. Bepudukarus Mojenei.

3anaua-5. Beibop Hanbosee 70CTOBEPHON MOJIEIH.

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

3apaua-7. [lognepxkka mnpuHATUS  peiieHuil  (YTPOUIEHHBI  BapUaHT
NPUHATUS PENICHUM Kak oOpaTHas 3ajada TPOTHO3WPOBAHMS, TO3UTUBHBIN U
HEraTUBHBIN HH(OpManMoHHBIE TOPTpeThl KiaccoB, SWOT-ananus; Pa3BuThiii

anroputm npuHsatusa pemieHnii B ACK-ananuse).



8

3anmaua-8. UccnenoBanue 00bEKTa MOICIMPOBAHUSA IMYyTEM HCCIIEIOBAHUS
ero monenu (MuBeptupoBannsie SWOT-auarpaMmbl 3HaYEHUN OMUCATEIIBHBIX
mKan (ceMaHTU4Yeckue TmoTeHIuanbl); KiacTepHO-KOHCTPYKTHBHBIN — aHalu3
Kj1accoB; KinacTepHO-KOHCTPYKTMBHBIM aHAJIW3 3HAYEHUM ONMCATEIBHBIX LKA
Mopenbs 3HaHUN CHCTEMBI «OWIOC» M HEJIOKalbHbIe HEWpoHbl; HenokanbHas
HeHpoHHast ceTh; 3d-MHTerpajibHble KOTHUTHBHBIE KapThl; 2d-MHTErpaibHbIC
KOTHUTHUBHBIE KapThl COJIEPKATEILHOIO CPAaBHEHUS KIJIACCOB (OMOCPEIOBAHHbBIC
HEYETKHE MpaBIONoOJ00HbIE paccyxkaeHus); 2d-uHTerpaibHble KOTHUTHUBHbBIC
KapThl COJAEPKATEIBHOTO CpaBHEHUS 3HA4YeHUM (AKTOPOB (OMOCpPEIOBAHHbBIC
HEUYETKHUE MPaBAONOI00HBIE paccyxaeHus1); KoruutupHbie QyHKIIUN; 3HAYUMOCTh
OMMUCATENBHBIX LKAl U UX Tpanaunii; CTeneHb JeTEpPMUHUPOBAHHOCTH KIJIACCOB U
KJIACCU(PUKAMOHHBIX IIKaN).

[TocnenoBarenbHOCT, OOpPAaOOTKM JaHHBIX, WH(OpMAIMM W 3HAHUU B
cucteMe «DUa0C», MOBBIINICHHE YPOBHS CHCTEMHOCTH JIaHHBIX, MH(OpManuu u

3HAHUM,
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HANURANCAONKIVINTCATAKXEeNeIVALTAThINEIeHUA33NaYNNNOrHOIUNC 1) 183VNKTATHIKNACTENHO-

noBbllWeHne ypoBHA CUCTEMHOCTU moaenen

Pucynok 1. [TocinenoBaTenbHOCTh peMICHUS
3agad B ACK-amammize u cucreme
«D2umocy»

PaccMmoTpum pelieHre moCcTaBICHHBIX 3371a4 B TTOJIPOOHOM

YUCJICHHOM TIpUMeEpe.
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2. METOJBI

2.1. O6ocHOBaHMe TPEOOBAHMI K METOAY pPelIeHHs MP00JeMbl

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

ABTOMATU3UPOBAHHBIA CUCTEMHO-KOTHUTHBHBIA aHanmu3 wim ACK-
ananu3. OcHoBHON npuunHOW BbIOOpa ACK-aHanmusa sBiseTCs TO, 4YTO OH
BKJIFOYAET TEOPUIO U METOJ KOJIMUYECTBEHHOTO BBISBIICHUS B COIOCTaBUMOI (hopme
CWIbl W HANpaBJICHUS NPUYUHHO-CIEICTBEHHBIX 3aBUCUMOCTE B HEMOIHBIX
3alIyMJICHHBIX JAaHHBIX OY€Hb OOJBLION Pa3MEPHOCTH YHMCIOBOW M HE YUCIIOBOM
IPUPOBL, U3MEPSEMBIX B PA3JIMYHBIX TUIAX KA U €IUHALIAX U3MEPEHUS.

OueHp BaXHBIM SBJIICTCSA Takxke To, uTo ACK-aHamu3 mmeer cBOHU
Pa3BUTBIA JTOCTYIIHBINA MPOrPaMMHBI MHCTPYMEHTapui, B KaueCTBE KOTOPOTO B
HACTOSIILIEE BPEMS BBICTYNACT YHHUBEPCAIbHAs KOTHUTHUBHAS aHAJIWTHYECKas
cuctemMa Aidos-X. Cucrema «29UA0C» BBITOJHO OTIMYAETCS OT JPYTUX
WHTEJUIEKTYJIbHBIX CUCTEM CIEAYIOIIHUMHU ITapaMeTpaMHu:

- pa3paboTaHa B YHHUBEPCAIBbHON MOCTAHOBKE, HE 3aBUCALIEH OT
npeaMeTHor obsactu. I[loaToMy OHa sBIs€TCS YHUBEPCAIbHOM U MOXKET OBITh
OpUMEHEHa BO MHOTHUX MpPEAMETHBIX O0OJacTsX, B KOTOpbIX He Tpedyercs
aBTOMAaTHUYECKOr0, T. €. 0€3 HEMOCPEICTBEHHOIO YyYacTHsl YEJIOBEKa B peaIbHOM
BPEMEHH pEIICHUs 3a/1a4 UJIeHTU(PUKALMHU, TIPOTHO3UPOBAHUS, PUATHS PEILICHUIN
U MCCIIEZIOBAHUSA MTPEIMETHON 00J1acTH;

— HAXOJUTCS B MOJHOM OTKPBITOM O€CIJIATHOM JOCTyIE MpUYeM
C aKTyaJIbHBIMU UCXOJIHBIMU TEKCTAMU;

— ABJIIETCSI OJHOM M3 TMEPBbIX OTEYECTBEHHBIX CHUCTEM
MCKYCCTBEHHOTO MHTEJUJIEKTa MEPCOHAIBHOTO YpPOBHS, T. €. HE TpedyeT OT
M0JIb30BaTENsl CIIEUATIBHON MOJATOTOBKH B 00JIACTH TEXHOJOTUN MCKYCCTBEHHOTO

HUHTCIICKTA. «KUMECCT H}U’IGBOﬁ IMOopor BxXoda»,
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— o0ecreurnBaeT YCTOMYMBOE BBISIBJICHHE B COMOCTaBUMOM (hopme
CHJIbI M HamnpaBlICHUs MPUYMHHO-CIECICTBEHHBIX 3aBHCHUMOCTEH B HEMOJIHBIX
3alIyMJICHHBIX B3aMMO3aBUCUMBIX (HETMHEHHBIX) JAHHBIX OYEHb OOJBIION
Pa3MEpHOCTH YHCIOBOM W HE YHUCIOBOM MPUPOJbI, U3MEPSIEMBIX B PAa3IMUHBIX
TUTAX MKl (HOMUHAJIBHBIX, TOPSAKOBBIX U YHCIIOBBIX) U B PA3IMYHBIX €IUHUIIAX
u3MepeHust (T.e. HEe MPEIBbSBIAET MKECTKUX TpeOOBaHUN K JaHHBIM, KOTOPBIE
HEBO3MOKHO BBIIIOJIHUTH, @ 00pabaThIiBaeT T€ JaHHBIE, KOTOPHIE €CTh);

— COJIEP>KUT OOJBIIOE KOJIMYECTBO JIOKATBHBIX (IIOCTaBISIEMBIX C
MHCTAJUISIMEN ) U 00IaYHBIX YYEOHBIX U HAYYHBIX DUI0C-IPUIIOKEHUH;

- NOJAJIEP)KUBAET on-line cpey HaKOIUIEHHs] 3HAHMM U LIMPOKO
UCITIOJIB3YETCSI BO BCEM MUDE;

- o0ecnieunBaeT MyJIbTUSA3BIUHYIO TOJAECPKKY HHTEpdeiica Ha 51
A3BIKE.

SI3pIKOBBIEC O3Bl BXOAAT B MHCTAIIISIIUIO U MOTYT MOTIOTHATHCS B aBTOMAaTUYECKOM
peXUME;

— Hambonee TpPyAOEMKHE B  BBIYUCIUTEIBHOM  OTHOIIECHUH
olmepalyyd CHHTE€3a MOJEJNEe MW pacrno3HaBaHMUsS peau3yeT C TOMOIIbIO
rpaduyeckoro mnporeccopa(GPU), 4uro Ha HEKOTOpHIX 3ajadax oOecleunBaeT
YCKOPEHHUE pEeIIEHUEe OJTHX 3aJad B HECKOJbKO THICAY pa3, UYTO pEaJbHO
oOecrieurBaeT HHTEIIEKTYaJIbHYI0 O0OpaOOTKy OOJIBIIMX JIaHHBIX, OOJIBIION
uHdopmaruu U OONbIIMX 3HaHUH(TpadUUECKUl MpoIecCop AOJKEH ObITh Ha
yuncete NVIDIA);

— oOecnieunBaeT npeoOpa3oBaHUE HCXOAHBIX AMIUPUUYECKUX
JaHHBIX B HMH(OpMalMio, a €€ B 3HaHHUS M PEIICHHE C MCIOJIb30BAHHEM STHX
3HaHWHU 3a7a4 KiIaccu(UKayu, MOAACPKKA MPUHATHS PEUICHHH U UCCIIeIOBAHUS
peAMETHON 00JIaCTU MyTEeM HCCIEIOBaHUS €€ CUCTEMHO-KOTHUTMBHOW MOJIENH,
TeHEpUpysl MPU ITOM OUYEHb OOJBIIOE KOJIMYECTBO TAOJMYHBIX M TpadUUIECKUX
BBIXOJHBIX (hOpM (pa3BUTHsI KOTHUTHBHAS rpaduka), y MHOTMX U3 KOTOPBIX HET
HUKAaKHX aHAJIOrOB B JAPYTUX cHcTeMax (mpuMmepbl (OpM MOXKHO MOCMOTPETH B

pabore;
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— XOpOILIO HMMUTHUPYET YETOBEYECKHM CTUIb MBILIUICHUS: J1aeT
pe3ynbTaThl aHaIu3a, MOHSTHBIE HKCIEPTaM Ha OCHOBE MX OMNBITA, MHTYWULIUU U
npodecCuOHAIbHON KOMITETEHIINY;

— BMECTO TOT0, YTOOBI MPEABABISATH K HUCXOJHBIM JaHHBIM
NpaKTHUECKUEe M HE OCYIIEeCTBUMBIE TpeboBaHus (BpoAe HOPMaIbHOCTH
pacrpejenieHus, aOCOMIOTHOW TOYHOCTH U TIOJIHBIX MOBTOPHOCTU BCEX COUETAHUMU
3HAYCHUU ¢dakTopoB u ux MOJIHOM HE3aBUCUMOCTH u
aJIUTUBHOCTH )aBTOMaTU3HUPOBAHHBI CUCTEMHO-KOTHUTHBHBIA aHamu3 (ACK-
aHanu3) npejuiaraeT 0e3 Kakou-1ub0 MpeaBapuTeIbHOM 0O0paOOTKU OCMBICIHTH
3TH JaHHBIE M TEM CaMbIM TMpeo0pa3oBaTh WX B HHPOpPMAIUIO, a 3aTeM
npeoOpazoBath 3Ty HH(OpPMANMIO B 3HAHUS MYTEM €€ NPUMEHEHUs s
JOCTHKEHUS Leneil (T.e. Ui yNnpaBieHMs) W peuleHHs 3a1ad KiaccuduKkaiuu,
NOJJICPKKA ~ TPHUHATHA  PEIICHUH ©  COAEPKATEIBHOTO  ASMITUPHUECKOTO

HCCICA0OBaHUA MO,Z[GJIpreMOP'I HpGIIMGTHOﬁ obOnacTu.

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
ananu3 (ACK-anamuz)» 6s11 npensosxen mpod.E.B.JIynenko. Ha Tor MOMeHT oH
BooO11e He BcTpeuancs B Internet. CeroaHst o COOTBETCTBYIOILIEMY 3aIIPOCY B
SIHpgexce HaxoauTcsl 9 MUJUTMOHOB CAalTOB C TUM COUETAaHHUEM CJIOB.

ACK-ananu3 BKJIIOYAET:

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

— MaTeMaTH4YeCKyl0 MOJeNb, OCHOBAaHHYIO Ha CHCTEMHOM O0OOIIEeHUU
teopun ungopmauuu (CTN);

— METOJIUKY YMCIIEHHBIX PAacUYeTOB (CTPYKTYPHI 0a3 TaHHBIX U AJITOPUTMBI UX

00paboTKM);
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— IPOTPaMMHBIM MHCTPYMEHTAapUH, B KA4eCTBE KOTOPOrO0 B HACTOSALIEE
BpeMsl BHICTYIIAE€T YHUBEPCAIbHAs KOTHUTUBHAS aHAJIMTUYECKAsA cUCTEMA «DUI0CH
(MHTEIJIEKTyalIbHAs cUcTeMa «DUA0CH).

bonee moapooHo ACK-anammu3 omucan B pabotax [2, 3] u psae Apyrux.
OxkoJ10 10JI0BUHBI U3 650 0NMyOIMKOBAHHBIX aBTOPOM HAYUYHBIX paOOT MOCBAIICHBI
teopeTnyeckuM ocHoBaM ACK-aHanmM3a M €ro nmpakTU4YECKUM NPUMEHEHHSM B
psjie mpeaMeTHbIX oOnacteid. Ha mMoMeHT HamucaHusi JaHHOW paboOThl aBTOPOM
ACK-ananu3a omy6saukoBaHo Oosiee 39 moHorpaduit, 27 yaeOHbIX OCOOU, B T.4U.
3 y4uebHbIX nocoous ¢ rpudamu YMO u MunucrepctBa, noiayded 31 narent PO
Ha CHCTEMbl HCKYCCTBEHHOrO HWHTEIUIEKTa, 334 mnyOnuKauuu B U3JAHUSX,
Bxoasmux B nepedeHb BAK P® u npupaBHennbix uM (1o nanaeiM PUHII), 6
cTaTed B KypHajax, Bxoasmux B WoS, 5 myOnukaiuil B KypHajax, BXOJSIIHUX

B CKOHYC[Z].

Tpu MoHOTpadHH BKIIOYEHHI B (poHIbI OuOmrotexn kourpecca CIITAEL

ACK-anamu3 u cucrema "Jimoc" ObUIM yCHENIHO MPUMEHEHBI B &
JOKTOPCKHUX U 8 KaHIMJATCKUX JUCCEPTALMAX 110 IKOHOMUYECKUM, TEXHUUYECKUM,
OMOJIOTMYECKUM, MCUXOJOTUUECKUMU W MEIUIMHCKUM HayKaM, €Ile HECKOJIbKO
JOKTOPCKMX M KaHAMAATCKUX auccepraunii ¢ npuMmeHeHueM ACK-anammsza B
CTaJIuM BbIXOJA Ha 3aIIUTY.

ABTOp SBJISIETCSI OCHOBATEIEM MEXIUCIUIUIMHAPHON HAYYHOW IIKOJIBI:
«ABTOMATU3UPOBAHHBI CHUCTEMHO-KOTHUTUBHBIN aHATH3» . Hayunas mkomna:
" ABTOMAaTU3UPOBAHHBIN CUCTEMHO-KOTHUTHUBHBIN aHanus" SIBIIACTCS
MEXJIUCUUIUIMHAPHBIM HAyYHBIM HAIIPABJICHUEM Ha TEPECEUYCHUU IO KpailHeu
Mepe TpeX Hay4YHBIX CIEHHAIBHOCTEHN (COrIaCHO HENABHO YTBEPKICHHOW HOBOM
HOMEHKJIATYpbl Hay4yHbIX crernuaibHocteii BAK PCDE]). OCHOBHBIC HAay4YHBIC
CIIELIMAJIbHOCTH, KOTOPBIM COOTBETCTBYET Hay4Hasl IIKOJIA:

— 5.12.4. KorHUTHBHOE MOJICTUPOBAHUE;

—1.2.1. UckyccTBeHHBI MHTEIUIEKT U MAallIMHHOE O0Yy4EHHUE;

—2.3.1. CuctemHbIil aHanu3, yrpasjieHue u o0paboTka HHPOpMAIUH.


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"
BKJIFOYAET CIAEAYIOIINE MEKIMCUUIITIMHAPHBIE HAYYHbIEC HAIIPABICHMUS:

— ABTOMAaTH3UpPOBAHHBIA CHCTEMHO-KOITHUTUBHBIM aHAIW3 YHUCIOBBIX U
TEKCTOBBIX TaOJIMYHBIX JAHHBIX;

— ABTOMAaTM3UPOBAHHBI CUCTEMHO-KOTHUTHBHBIA aHAU3 TEKCTOBBIX
JAHHBIX;

— ChekTpanpHblii M KOHTYPHBIA aBTOMAaTHU3WPOBAHHBIM  CHCTEMHO-
KOTHUTUBHBIN aHaIN3 N300pakeHN;

— CueHapHbld  aBTOMATU3WPOBAHHBIM CHUCTEMHO-KOTHUTHUBHBIA — AHAJIU3
BPEMEHHBIX U JUHAMUYECKUX PSJIOB.

[IpyBoauTh 31€Ch CCBHUIKM Ha BCE€ JTH pabOThl 34€Ch BpsAd JU
nenecoodpasHo. OTMETUM JIMIb, YTO y aBTOPA €CTh JUYHBIA CAalUT M CTpaHUYKA B
Peceul eiiT, Ha KOTOPBIX MOKHO MOJIYYUTh OOJIee TOTHYI0 HHPOPMALUIO O METOJIE
ACK-anamm3a. Kpatkas uapopmanus 06 ACK-ananuze u cucreme «U10C» e€CTh

B Marepuaie: http://Ic.kubagro.ru/aidos/Presentation_Aidos-online.pdf.

2.4. Cucrema «Jiigoc» - nncrpymenrapuii ACK-ananusza

Cy1iecTByeT MHOTO CHUCTEM HMCKYCCTBEHHOTO MHTEJUICKTA. Y HUBEpCaIbHas
KOTHUTHUBHAS aHAJTUTUYECKAs cucTeMa «DUI0C» OTANYAETCSA OT HUX CIEAYIOIIMMU
napameTpamu:

— SBJISIETCS YHUBEPCAIBHOM M MOXET OBITh MNpPUMEHEHAa BO MHOTHX

MPEAMETHBIX 00JIacTAX, T.K. pa3paboTaHa B YHHBEpPCAJIbHON IMOCTAaHOBKE, HE

3aBucsmer ot npeameTHor oOnactu  (http:/lc.kubagro.ru/aidos/index.htm).
Cucrema «9UI0C» SIBISETCS aBTOMATU3UPOBAHHOM CUCTEMOM, T.€. MPEAIoIaraet
HEIMOCPE/ICTBEHHOE YYaCcTHE YeJIOBEKa B PEAIbHOM BPEMEHH TNPH PEIICHUU 3a1a4
UJACHTU(GUKAIIMKM, TPOTHO3MPOBAHUS, TPUATHS PEIICHUH MW HMCCICIOBAHUS
MPEAMETHON 00JacTH (aBTOMATHYECKHUE CHUCTEMBI paboTaloT 6€3 TaKoro y4acTHs
YEeJI0BEKA);

—  HaxoJUTCI B  TIOJIHOM  OTKPBITOM  O€cCIuylaTHOM  JIOCTYyIIe

(http://lc.kubagro.ru/aidos/ Aidos-X.htm), mpudyem C akTyaJbHBIMH HCXOJHBIMU



http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://lc.kubagro.ru/aidos/index.htm
http://lc.kubagro.ru/aidos/_Aidos-X.htm
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tekctamu (http://lc.kubagro.ru/ _AidosALL.txt): otkpertas nunensus: CC BY-SA

4.0 (https://creativecommons.org/licenses/by-sa/4.0/), m 5TO o03Ha4yaeT, 4YTO €H

MOTYT MOJIb30BAaThCsl BCE, KTO IOXKENAeT, 0e3 KaKOro-jiudo JAOMOJHHUTEILHOTO
pasperieHus Co CTOPOHBI TEPBUYHOTO TIPABOOOIAmATENs] — aBTOpa CHCTEMBI
«Aunoc»y mnpod. E.B.JIynenko (otmerum, duTo cucTeMa «OUI0OC» co3daHa
MOJIHOCTBIO C HCHOJIb30BAHHEM TOJBKO JIMIIEH3UOHHOTO HMHCTPYMEHTAIBHOTO
nporpaMMHoro obecrniedeHus u Ha Hee umeercs 31 cBuaerenscTtBo PocllatenTa
PD);

— SBJISICTCSI OJIHOM M3 TMEPBBIX OTEUYECTBEHHBIX CUCTEM HMCKYCCTBEHHOTO
WHTEJJIEKTa TIEPCOHAIBHOTO YPOBHS, T.. HE TpeOyeT OT MOJb30BaTeNs
CHEIUaIbHOM MOATOTOBKH B O0JACTH TEXHOJIOTMM HCKYCCTBEHHOTO WHTEJICKTA:
«MMEET HYJIEBOW MOpPOr BXO0Ja» (€CTh aKT BHEAPEHHs cUCTeMbl «JDitmoc» 1987

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

— peanbHO paloTaer, oOOECHeuYMBaeT YCTOMYMBOE BBISBICHHE B
COMOCTaBUMOW  (opmMe Cuiabl W  HaNpaBlI€HUS MPUYUHHO-CIEACTBEHHBIX
3aBHCHUMOCTEH B HEMOJIHBIX 3allyMJICHHBIX B3aUMO3aBHUCUMBIX (HEITUHEHHBIX)
JAHHBIX OYEHb OOJILIION pPa3MEpPHOCTH YMCIOBOM W HE YHMCIOBOM MPHUPOJBI,
U3MEPSIEMBIX B pA3IMYHbIX THUIAX KAl (HOMHHAJIBHBIX, MOPAIKOBBIX U
YHCJIOBBIX) U B PA3IMUHBIX €AMHUIIAX U3MEPEHUs (T.€. HE NMPEIbSIBISCT KECTKUX
TpeOOBAHMI K JTaHHBIM, KOTOpPbIE HEBO3MOKHO BBINIOJIHUTH, a 00pabaThIBaeT Te
JlAaHHbIE, KOTOPBIE €CTh);

— HMEET «HYJICBOM TMOpOr BXOJa», COJAEPKUT OO0IBIIOE KOJIUYECTBO
JIOKaNbHBIX (MTOCTABISIEMbIX C MHCTAJUISIIMEN) U OOJaYHBIX Y4EOHBIX M HAYYHBIX
Duinoc-npunoxkenuii (B Hacrosmiee Bpems wux 31 um OGomee 300,

coOTBEeTCTBEHHO: http://aidos.byethost5.com/Source_data applications/WebAppls.

htm) (http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf);

— mojAepKuBaeT online cpey HAKOTUICHUS 3HAHUM U 0OMEHA MU, IIHUPOKO

ucrnois3yercst Bo Bcem mupe (http://aidos.byethostS.com/map5.php);


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 MOAJEPKKY HHTepdeiica Ha 51 s3bIke.
S3pIKOBBIEC Oa3bl BXOAAT B MHCTAJUISIIUIO U MOTYT MOTOJIHITHCS B aBTOMAaTHYECKOM
pexume;

— HanOoJee TPYAOEMKHUE B BBIYMCIUTEIHOM OTHOLIEHUH ONEpallud CUHTE3a
MoOJieJied W pAaclo3HaBaHUs PEATM3yeT C IMOMOIIbI0 TpadUyecKoro mMpoieccopa
(GPU), uTro Ha HEKOTOPHIX 3a/1auax 00ECIEeYMBAET YCKOPEHHUE PEIICHUE ITUX 3a]1a4
B HECKOJBKO THICAY pa3, 4YTO pPEAIbHO O0ECHEYMBAET HHTEIUIEKTYaIbHYIO
00paboTKy OOJBIIUX JaHHBIX, OOJBIIOW HWH(POpMAIMU U OOJBIINX 3HAHHUI
(rpaduueckuii mpoueccop AoixkeH ObITh Ha unncere NVIDIA);

— o0ecneuynBaeT MNpeoOpa3oBaHUE HCXOJHBIX SMIUPUYECKUX JaHHBIX B
uHGOpMaIMIO, @ €€ B 3HAHUS U PELIEHUE C UCIOJIb30BaHUEM ATHX 3HAHMUW 3a/1a4
KJIaCCU(PUKALNHU, TOJACPKKNA MPUHATHA PEIICHUNA W WCCIEIOBAHUS MPEIMETHON
o0nacTu MyTeM MCCIEAOBAHUSA €€ CUCTEMHO-KOTHUTHUBHOW MOJENU, T'€HEpUpys
OpU 3TOM OYEHb OOJBIIOE KOJUYECTBO TAOJMYHBIX U TpaUUeCKUX BBIXOJHBIX
dbopMm (pa3BUTHsSI KOTHUTUBHAS rpauKa), Y MHOTHX M3 KOTOPBIX HET HUKAKUX
aHaJIOTOB B JIpYIrMX CHCTeMax (mpumepbl (GOpM MOXHO HOCMOTpPETh B

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

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

— BMECTO TOTO, YTOOBI MPEIBSABISATh K MUCXOJHBIM JAHHBIM MPAKTHUYECKH
HEOCYIIECTBUMBbIE  TpeOOoBaHMs  (BpOoJE€  HOPMAJIbHOCTH  paclpeiesieHusl,
aOCOJIIOTHOM TOYHOCTM M TOJIHBIX MOBTOPHOCTEM BCEX COYETaHUN 3HAYCHMI
(GaKkTOpOB M WX TOJIHOW HE3aBUCHMOCTH W aJTATUBHOCTH) aBTOMATHU3UPOBAHHBIM
cucteMHO-KoTHUTHBHBIN aHanu3 (ACK-ananu3) npenaraetr 06e3 Kakon-auOo
MpEeABApPUTEITLHON 00paOOTKHM OCMBICIMTL O3TH JIAHHBIE U TEM CaMbIM
npeoOpa3oBaTh UX B MH(POPMAIIMIO, a 3aTEM MPeoOpa3oBath ATy MHGOPMAIIUIO B
3HAHMS MyTEM €€ MPUMEHEHUS IS TOCTHOKeHMs Lenei (T.e. JUisl yIpaBlIeHUs) 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 4em cuiia moaxopda, peaarM30BaHHOIO B CHCTEME BﬁHOC? B TOM, 4YTO OHaA

peanu3yer moaxoj, 3PEGHEKTUBHOCTH KOTOPOTO HE 3aBUCUT OT TOTO, YTO MBI
JyMaeM O TpeaMETHOW 00JacTh M JaymaeMm Jid Boobmie. OHa GopMupyeT mMojenu
HETMIOCPEICTBEHHO HAa OCHOBE AMIMPUYCCKUX JaHHBIX, & HE Ha OCHOBE HAIINX
NPEJCTAaBICHAA O MEXaHM3MaX pealu3allii 3aKOHOMEPHOCTSH B ITHX JIaHHBIX.
HmenHo moatomy Ditnoc-moaenu 3¢GEeKTUBHBI Ja)Ke €CIIA HAIIH MTPEICTABICHUS O
peAMETHOM 00J1aCTH OMOOYHBI UJIK BOOOIIE OTCYTCTBYIOT.

B sTtoM u ci1aboCcTh 3TOr0 IMOAXO0JA, PEATM3OBAHHOIO B CHCTEME DUIOC.

Mopnenu cuctembl Dioc - 3T0 (HEHOMEHOJOTUYECKHE MOJIENH, OTpaXKarolinue
AMIIUPUYECKUE 3aKOHOMEPHOCTHU B (hakTax oOydyaromieil BBHIOOPKH, T.€. OHU HE
OTPaXKAIOT MPUYMHHO-CIECACTBEHHOTO MEXaHM3Ma JAETEPMHUHALMM, a TOJBKO cam
dakt wu xapakrep aerepmuHanuu. ConepkarenibHOe OOBSICHEHHE OITUX
SMIIUPUYECKUX  3aKOHOMEpHOCTEW (opMynHMpyeTcs yKe OKCIepTaMu Ha
TEOPETUYECKOM YPOBHE MMO3HAHUS B COJIEPKATEIbHBIX HAYUHbBIX 3aKOHAX.

B pazpabotke cuctembl «ia0¢» ObUIN CIETYIOUINE ITAIb:

- 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 "Diioc" HEOAHOKPATHO peain30BaIach
Ha tuiatdhopme Wang (Ha xkommbiorepax Wang-2200C). B 1987 roay BrepBbie

MOJIyYEH aKT BHEJIPEHHs HA OJHY W3 PaHHUX BEPCUM CHUCTEMBI «ODUAOCH,

PEAIM30BAHHYIO B Cpele IMEPCOHAIBPHOM TEXHOJIOTMYECKOM 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 rony, a B

1994 rtomy ywxe Obutm TIONydYeHBI cBUIETenbCTBA PocllarenTra, mnepBbie B

KpaCHO,Z[apCKOM 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/aidos02/PR-4.htm
http://lc.kubagro.ru/aidos/1994000217.jpg
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WHTEJUICKTa (ClIeBa MpUBEICHA TUTYIbHasiBUIeorpamMma duHampHo 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 «110C» pa3BUBAIACH HaA si3bIKe AJisicka-1.9 + Dkcnpecct++ +

oubimoreka mina pabotel ¢ Internet xb2net. Cuctema «3imoc-X1.9» xoporio
pabotana Ha Bcex Bepcusaix MS Windows kpome Windows-10, koTopast TpeboBasa
CTeMabHOM HacTpoliku. Hanbosee Tpy10eMKie B BEIYUCIUTETHHOM OTHOIICHUH
omepanid CHHTE3a MOJEIeH MW pacmo3HaBaHHWsS peaM3yeT ¢ TOMOIIBIO
rpadguueckoro mnpoueccopa (GPU), yTo Ha HEKOTOpPHIX 3aJadax OOECIEeYMBAET
YCKOpPEHHE pEIIeHHE HJTHX 3a7a4 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 BpeMsl cuUcTeMa «OWI0C»  pa3BUBAeTCS Ha  A3bIKe AJsicka-
2.0 + Dxkcmpecct++. bubnmmoreka xb2net B Hel O0Jbllle HE UCIOJB3YETCs, T.K. BCE

BO3MOXXHOCTH paboThl ¢ Internet BxoasT B 0a30BbIe BO3MOYKHOCTH _SI3bIKA

IIporpaMMHMpOBaHU.

5-ii atamn, «3pa bonbKx TaHHBIX, HHPOPMaLMK U 3HaHUI»: ¢ 2022 roaa mno
Hactosimee Bpemsa. C 2022 roma aBTOop M pa3pabOTUMK CHUCTEMBI «DUTOCH
npod.E.B.JIynieHko BIIOTHYIO 3aHsICS pa3paboTKoil mpodeCcCUOHAIBHONW BEepCUU
CUCTEMBI «Jioc» Ha s3bIke Atgckat+IKcrpecc, olecreuuBaromieit oopadboTky
Oonpmmx gaHHbIX, wuWH(opmamuu wu 3HaHmi (BigData, Biglnformation,
BigKnowledge) ¢ ucnons3zoBannem ADS (AdvantageDatabaseServer), a Takxe Ha
s3pike C# (VisualStudio | C#).

Ha pucynke 2 npuBeneHa tutyiibHas Buaeorpamma DOS-Bepcun cuctemsl

«UI0C», 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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(0)IMIMOC-12.5

Y ruee pcarbiwan
ROZHUTUGHAR GHGAUTUYECRAR
CucT eMa

Mpy co30aHMM CMCTEMM NPpUMMEHeHE cnedyude AMUEH3WOHHME NpOZpaMMHbE NPOOYKTH
MicRozodt  CoreoRation. USA: MS DO0S 588 RLE. H 93008145
Hantucket Coreoration. USA: CLIFPER 5 .81 Rus. H CRE 282374
Coneuter Associates International Inc.. USA: Toows-IT Rus H 268932
Tanden Linited. Russia: GiGRarH 3.81R1 H 247 & ScReenlIF 2.8 H 181
WM& f0R CliepeR by DHITRY A STeKIEnsl. RUSSIE HITELA/SI3SE pTI RILZ0FTIIEREHHE HIHL

Pucynok 2. Tutynsnas Buneorpamma DOS-Bepcun cucteMsl « dimoc»

¢ (<) AeTopuzauma B cucreme IATOC-K++ — [ =
P

ZagafiTe WA W Naponk:

Login |E

Pazzword: |*

QcofeHHOCTH paAtoTel B CHCTEME:

1. Ecnu cHcTeMa B gaHHDE nanke sanyckaeTcA enepeele, To Oynet npouseegeHa NMOKANTAIALMA cucTere,
T.&. AYAYT YaaneHel BECE NPUADKEHWA M NONBSOEATENM W 3aH0E0 APONMCaHE NYTH Ha Boe Gaskl AaHHbR
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 "JRgoc’ aTH HAGAKWMEHKA NOETOPEHKHEA HASEIBAOTCA COSEMHARM MK PakTamMH.

2. Hanpuriep, $akTom AENAETCA HAOMKOEHHE OMPEQENEHHOMD SHAYEHHA Kakoro-nkdo CEOACTES Y OTEERTOE
HEEOTOROMA OSabLEHHORE KATEMOPMK [KNacca), Uik Hat NiagHWE ONpedeneHHOrD SHAYEHIWA PakTopa NpM
nepexoge ofbekTa B Gygylwes COCTOAHME, COOTEETCTEYHIWES K KAaccy.

3. Cucterda "3Afgoc" BEIAENAET 3MMOMPHWYECEME 33K0HOMEDHOCTH B akTax M PEWAET HA OCHOEE SHaHIMA 3THx
SAKOHOMEPHOCTEM 3a0a49 MOEHT MPHE LMK, NPOrHOSHPOESHKA, NPMHATHA PEWEHHE M HCCNE0063HHA
FOOENHMPUEROE NPEQRMETHON OGNICTH NUTER WCCNSA0EIHMA B2 MOGEN.

4. Kporie Toro cucTera "3E0oc" BEIBE0AWT WHROPRAaLMK 08 0GHapY#EHHEIX SaK0HORMEPHOCTAY B GObLWIOk
HOAMMECTEE PasSHOOBPA3HBIE TEKCTOBEI, TAGAUYHBLE M FPathMYEck s BEHOAHER GOpk.

Fagorel agTopa cucTerel ' Aigoc’ npog.E.B.NMyuenko C° no ACK-aHanzy 14 ciicTeme ""3igoc'

F.parko od ACK -anan4ze Mogdopkid Nydnueaude no ACK -aHanisy

Cepridpmear ob 0CBOSHHH CHCTEMB] "3Rgoc” or npod.E.B.Mynexnko. Nognepxea

Ok | LCancel |

Pucynok 3. TutynbpHas BUaeorpaMMa TeKYIIEe BEPCUU CUCTEMBI « DUIOCH
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3. PE3YJIBTATHBI

3.1. 3apaya-1. KornutuBHasi CTPYKTYpHU3alus NPeIMeTHON 00J1aCTH.
JIBe MHTepHpeTAIIUN KJIACCHPUKAIUOHHBIX

U ONHUCATEJIBLHBIX IIKAJ U IPaianuii

Ha srarne KOTHUTHBHO-1IENEBON CTPYKTYpHU3alUU MPEIMETHON 00JaCTH MBI
HeopMaiu3yeMbIM TyTEM peEIIaéM Ha KauyeCTBEHHOM YpOBHE, 4YTO OyaeM
paccMaTpuBaTh B KadecTBe (HhaKTOPOB, JCHCTBYIONIUX HA MOJCIUPYEMBbI OOBEKT
(npyuMH), a YTO B Ka4eCTBE pe3yJbTaTOB JEUCTBUS ATUX (PAKTOPOB
(mocnenctuit). [lo cyTu 3T0 MOCTAaHOBKA peIIaeMOi MpoOIEeMBbI.

OnucarenpHble MIKAIBI CIyXaT A (popmManbHOro omnucanusi (pakTopos, a
KJIacCCU(UKAIMOHHBIEC — PE3YJIbTATOB MX JCHUCTBHUS Ha OOBEKT MOJEIUPOBAHUS.
[[Ixansl MOTYT OBITH YHCIIOBBIE M TEKCTOBBIC. TEKCTOBBIE IIKAJIbI MOTYT OBITh
HOMUHAJIBHBIC U TIOPSIKOBBIE.

KoruutuBHas cTpykTypu3zalus MpeaMETHON 00JacTH SBISIETCS MEPBBIM U
€IMHCTBEHHBIM HEABTOMATU3UPOBAaHHOM B cucTeMe «Jiigoc» stanom ACK-
aHanmu3a, T.e. Bce mnocienywomme stansl ACK aHamu3a B HEW MNOJHOCTBIO
aBTOMATU3WPOBAHBI.

B ACK-anamuze u cucreme «DUI0C» MPUMEHSIETCA JIBE MHTEpIpETaAlUU
KJIaCCU(UKAIMOHHBIX M  OINUCATENBHBIX IIKAJl W TpaJlallvii: CTaTUYHAsT W
JUHAMUYHAS U COOTBETCTBYIOIIAs TEPMHUHOJIOTHS (00oOmIaronas, cTaTU4Has U
JTUHAMHYHAS).

CraTtnuHas HHTCPHPpETAlA U TCPMHUHOJIOI'MA:

— Tpajany KIacCH(PHUKAIMOHHBIX IIKal — 3TO 000O0IIAIOIMKNe KaTerOPHH
BUJIOB OOBEKTOB (KJIACChI);

— OIHCATENbHBIC ITKAJIBI — CBOHMCTBA OOBEKTOB, Ipajalldd OIMHCATEIbHBIX
IIKaJI — 3HAYE€HHUS CBOMCTB (MIPU3HAKN) OOBEKTOB.

JInHaMU4YHasi MHTEpOpETalysl M TEPMUHOJIOT U
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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 HAa OOBEKT MOACINPOBAHNS.

O0o00Iarnas TEPMHUHOIOTHS:

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

— OIMUCATCIIbHBIC IIKAJIbI U I'paJalliu,

3.2. 3apaua-2. ®opmanu3anus NpeAMeTHOH 00J1aCTH

Ha orame d¢opManuzanuu npeaMeTHOW o0iacTu  pa3paldaThIBAIOTCA
KJIACCU(UKAIMOHHBIE U OMHCATEIbHBIC IIKAJIBl U TPAJAlldd, a 3aTEM HCXOIHBIC
JTAHHBIE KOJUPYIOTCS C WX HCIOJIb30BAHMEM, B pe3yjbTaTe YEro IMOIy4aeTcs
oOyuyaromiasi BbiOOpka. OOydyaroiiasi BbIOOpKA, MO CYTHU, MNPEACTABISET COOOM
UCXOAHBIC JIaHHBbIC, HOPMAJIN30BaHHBIC C TOMOINBIO KIACCU(UKALUOHHBIX U
OTMMCATENIbHBIX KAl U TpajaIuil.

B cucreme «3igoc» wumeercss OOJBIIOE KOJMYECTBO PazHOOOPa3HbIX
aBTOMATU3UPOBAHHBIX TMporpamMMHubix uHTepdericoB (API), obecneunBarommx
BBOJI B CUCTEMY BHEIIHUX JaHHBIX PA3JIMYHBIX TUIIOB: TEKCTOBBIX, TAOJIUYHBIX U
rpaduyecKux, a TakKe IPYruX, KOTOPhIE MOTYT OBITh MPEJCTABICHBI B 3TOM BHUJIE,
HalpuMep, ayauo WIH JaHHble dJekTpodHnedanorpammsl  (OL)  wumm
kapauorpammel (OKT).

OtuM 00ecreynBaeTCs BO3MOKHOCTh KOMMOPTHOTO i TOJB30BaTElIs
MPUMEHEHUSI CHCTEMbl «DUIOC» JUIsl TPOBENCHUS HAYYHBIX HCCIIEIOBAaHUNA B
CaMbIX Pa3JUYHBIX HANPABJICHHUSIX HAYKH W PEHICHUS NPAKTHYCCKUX 3a71ad B
CaMbIX pa3JIMYHBIX MPEIMETHBIX O0JACTSIX, MPAKTHUECKH TIOYTH BE3Ne, TJe

YCJIIOBCK IPUMCHSCT €CTCCTBCHHBIM MHTCIICKT.
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C anektpoHHOTO pecypca kaggle.com Bo3bMeM HAOOp MaHHBIX «3apIUiaThl B
Hayke o maHHBIX 2023 https://www.kaggle.com/datasets/arnabchaki/data-science-
salaries-2023.
Jnsa 3arpy3ku mozaenu B cuctemy AIDOS-X HeoOX0oIMMO KOHBEPTHPOBATH
CSV-@aiin B daiin popmara XLSX. JIns koHBepTaluu ObLI UCIOJIb30BaH OHJIANH

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

Ha PHUCYHKe 4.

A B C D B F G H 1 J K L M N 0]
work iea!experienc employmi job_title salary salary_cur salary_in_employee remote_ri company_company_size
2023 SE FT Principal [ 80000 EUR 85847 ES 100 ES L
2023 MI CcT ML Engine 30000 USD 30000 US 100 US S
2023 MI cT ML Engine 25500 USD 25500 US 100 Us S
2023 SE FT Data Scier 175000 USD 175000 CA 100 CA M
2023 SE FT Data Scier 120000 USD 120000 CA 100 CA M
2023 SE FT Applied S 222200 USD 222200 US 0 us L
2023 SE FT Applied S 136000 USD 136000 US 0 us L
2023 SE FT Data Scier 219000 USD 219000 CA 0 CA M
2023 SE FT Data Scier 141000 USD 141000 CA 0 CA M
2023 SE FT Data Scier 147100 USD 147100 US 0 us M
2023 SE FT Data Scier 90700 USD 90700 US 0 us M
2023 SE FT Data Anal* 130000 USD 130000 US 100 US M
2023 SE FT Data Anal 100000 USD 100000 US 100 Us M
2023 EN FT Applied S 213660 USD 213660 US 0 us L
2023 EN FT Applied S 130760 USD 130760 US 0 us L
2023 SE FT Data Modi 147100 USD 147100 US 0 us M
2023 SE FT Data Modi 90700 USD 90700 US 0 us M
2023 SE FT Data Scier 170000 USD 170000 US 0 us M
2023 SE FT Data Scier 150000 USD 150000 US 0 us M
2023 MI FT Data Anal* 150000 USD 150000 US 100 US M
2023 MI FT Data Anal 110000 USD 110000 US 100 Us M
2023 SE FT Research| 275000 USD 275000 DE 0 DE M
2023 SE FT Research | 174000 USD 174000 DE 0 DE M
2023 SE FT Analytics | 230000 USD 230000 GB 100 GB M
2023 SE FT Analytics | 143200 USD 143200 GB 100 GB M
2023 SE FT Business| 225000 USD 225000 US 0 us M
2023 SE FT Business| 156400 USD 156400 US 0 us M
2023 SE FT Machine L 200000 USD 200000 US 0 us M
2023 SE FT Machine L 130000 USD 130000 US 0 us M
2023 SE FT Data Strat 90000 USD 90000 CA 0 CA M
2023 SE FT Data Strat 72000 USD 72000 CA 0 CA M
2023 SE FT Data Engir 253200 USD 253200 US 0 us M
2023 SE FT Data Engir 90700 USD 90700 US 0 us M
2072 <F FT Camnntar 349210 118D 247810 118 n s N

Pucynok 4 — ®parmMenT oOyyarouiei BIOOpKU
Jlis umnopra oOywaromieid BeiOOpku B cuctemy AIDOS-X HeoO6xoaumo
cKomupoBaTh ee B manky Inp data u mepemmenoBats B Inp data.xlIsx, mocine sToro
MO>KHO 3allyCTUTh CaMmy MPOrpaMMy M YHUBEPCAIbHBIA MPOrpaMMHBIA UHTEpPeiic
MMIIOPTa JAHHBIX B cucTteMy (pexum 2.3.2.2), pe3yabTar 3aloJHEHUs KOTOPOTO

MPEICTABJIEH HA PUCYHKE .


https://convertio.co/ru/csv-xlsx/
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2322 YHWEEPCANEHEIA NPCrpamMMHEIi MHTEpdeRc UMNOPTa A3HHBIX B CUCTEMY “IAN0C-K++" — O x

AeTOMaTH4ECKaRA q]OpMHHSLIHH npe,quemoﬁ obnacTu: reHepauuAa I{.I'ICCH[‘JIII{HI.[HDHHI:IX H ONUCaTENbHLIX WKan

W rpajauui, a Tawxe obyvalwed W pacnozHaeaeMol BelDOpKH Ha ocHoBe Dazkl MCXOOHLIX gaHHeIX: “Inp_data
JagaiTe TN daina nCxogHBX gaHHei “Inp_data™ JagaiTe napameTphi
™ ¥LS - MS Excel2003 {* Hynu w npoBensl cuntaTe OTCYTCTBMEM gaHHbIx

SRR T " Hynu w npoGens cuuTaTe IHAYEHIAMIA gaHHbx

¢ XLSX- MS Excel2007(2010) i i
[ ‘Cospaeate B[ cpegHux no knaccam “Inp_davr.dbf?:

(" DBF - DBASE IV (DBF/NTX) CravgapT DBF-graiina
(" C5W - C5V == DBF roHBepTep Crangapt CSV-thaiina TpeOoBaHHA K (DAWNY HCXOOHEIX AAHHLIX ‘
3apaiiTe guanasod cTonGuos knaccHiMKaLMoHHLIX WKan: 3apaiiTe guanasoH cTonGUoB onMCcaTenkHLIX WKan:

HauaneHblit cToNGEL KNACCHEMKALMOHHBEX WKAN: HauaneHblil CTONGEL ONUCATENEHBIX LWKAN:

M
JAd

KoHeuHblit cTonGey, knaccHduEaLMOHHbIX WESN: KoHeuHblit cTonGey, ONWCaTenkLHLIX WKan:

JapaiTe pesMmM; 3JagaiTe cnocof Bufopa pasMepa WHTEPEANDE;
(* dopmanuzayun npegMeTHod ofnacTu (Ha ocHoBe "Inp_data™) (* PaBHble WHTEPBEANL C PAZHLIM YHCnomM HabnwogeHui
(" Texepauyun pacnosHagaemoil Boifopkn (Ha ocHose "Inp_rasp”) (" PasHbie MHTEPBAaNLI C pABHLIM YuCnom Habnogesui

Jaganue napaMeTpos HOpMUPOBAHHA CUSHAPHEE WNK cnocoda HHTepnNpeTaLMH TEKCTOBLIX noned "Inp_data™

{* He NpUMEHATb CLUEHapHLId MeTog ACK-ananuza {” TpUMEHNTE CueHapHelil MeTog ACK-aHannza

[~ MpuMmeHHTE CNEL. MHTERNPETALMID TEKCTOBLIX NONEH KNacCoB [~ MpUMEHNTE CNEL MHTERNPETALMIO TEKCTOBLIX NONEN NPUEHAKDE

lMNapaMeTps HHTEPNPETALHH 3HAYEHHHA TEKCTOBHX nonek "Inp_data':

luTepnpeTauna TXT-nonen Knaccos: IMuTepnpeTauna TXT-nonen NpHEHaKDe:
JHGYEHUA NoNel TEKCTOELIX KNACCHMMEALNOHHbIX WaN daina JHEYEHUA NoNel TEKCTOELIX ONUCATENEHLIX WEAN galina
MCXOQHBIX gaHHblix "Inp_data” paccmaTpuEaTCA Kak uenoe MCXOAHBIX gaHHbix "Inp_data” paccmaTpueawTCR Kak uenoe

Kakue HanmeHosadna MPAILALIM yucnoBbiX WKan Wenonb3oBaTh:

{* ToNbKD MHTEPBANEHEIE YWCNOBLIE SHAYEHNA (Hanpumep: "1/3-{59873.0000000, 173545.6666667)")
(" Tonbko HAWMEHOBAHWA WHTEPEANEHLIX YHCNOBLIX SHAYEHWI (Hanpumep: "MuHumansHoe™)

{11 nHTepBansHhble YWCNOBbLIE SHAYEHNA, W KX HAMMEHOBAHUA (Hanpumep: "MuHumaneHoe: 1/3-{38873.0000000, 178545.6666667}")

Ok Cancel |

Pucynox 5 — UnTtepdetic ummopra

Crnenyet BBIICIHUTH CISTYIONINE HACTPONKHU:

— Tun ¢aiina — XLSX;

— Knaccudukanuonnas mkana — 2;

— OnucarenbHbIE MIKAIBI — 3-35.

[Tocne »Toro MpuIOKEHWE MPOCUT 3a7aTh PA3MEPHOCTH MOJIEIH CUCTEMBI,

OCTaBJIsieM BCE KaK €CTh (PUCYHOK 6).



3.2.2, 3aaHme pasMeEpHOCTH MOZENH cucTembl "3

WHDQOPMALIMA O PASMEPHOCTHW MOMENK

K.0NMuECTBO rpatautil KNacCHPHEAUMOHHETR M ONMCTENBHE WHanN B Mogenw, T.e.: [4 knaccoe & 4 npusHakoe]

THn Weank : & CTE CpegHes YECTED
OMHCETENRHEE
LK. ONMCaTENEHEIR rpanaumHi

LWE.an

Ha OnWC. K&y

TekcToBbE
BCErOD:

280aNTE KOMMYECTED YMCNOBLIY MAN3Z0H0E [MHTEPEAN0E, rPanauMil) B Wrane;

[epecyMTaTE WKaNE! M FPagalki BEIMTH Ha CcoS0aHHE MOLEM

Pucynok 6 — 3aganue pa3aMepHOCTEN CUCTEMBI

Hpouecc HMIIOPTAa JAHHBIX M3 BHCIOTHCTO (baﬁna B CUCTCMY IIPCACTABJICH Ha

pUCYHKE 7.

g 2322 Mpouecc nmnopTa gadHex w3 BHelHER B "Inp_data” & cucremy "3[31,1'_'I,I13IZ:-.'H:++"

CTaguu McnoaHeHKA npaUecca

173 PopHUpOEaHME KNACCHMKALMOHHER 4 ONMCATENEHER WKEA M MPanauMid Ha ocHoee B "Inp_data"- TaToen
2{3: MeHepauMa oBUYaWer ERGOPKM 14 6836l COBEITHEA "EventskK0" Ha ocHoee B "Inp_data"-MoToeo
3/3: MNepernaekcauMa BEcex G832 ASHHEX HOBOMD NPMACKEHWA- [0TOED

MPOLECC MOPMANKUIALMHK NPEAMETHOMW OGMACTH 3ABEPIIEH YCIELIHO W

MporHOE BREMEHM HCNONHEHHA
Hauvano: 22:55:51 Oxonvanue: 22:55:55

100% ak
Mpowao: 0:00:04 OcTtanoce: 0:00:00

Pucynok 7 — UmnopT naHHbIX

ITocne 3arpy3kd  JaHHBIX cucrema aBTOMATHYECKHU Halla
KJIACCU(DUKAIIMOHHBIE TIKAJIbl, KOTOpPbIE MOXHO IOCMOTpPETh B pexume 2.1

(pucyHOK 8) U omucaTeNbHBIC MIKAJIBI, KOTOPbIE MOKHO TIOCMOTPETh B peKuMe 2.2

(pucyHox 9).



9 2.1. KnaccndmkaunonHele wikans n rpagagnm. Texywas mogens: "INF1"

21 l| HaureHOEaHHE KNSCCHEME SLHOHHON WKank!

AHHE MPAOALKH K
EXPERIENCE_LEVEL EN
2 EX
3 M
4 SE
- ]
4 3 4

3

Momowe  Oofuwkany Oofrpag.wkans  Konvpiokany  Konuprpag wkans:  Konup.weany crpag.  Yaanweany crpag.  Hoanrpag wkansl Y9gansHye W NeperoqupoBadde  [paduky GYayiHs CUEHAPHES

Pucynok 8 — KnaccudukannoHHbIe HMIKaTbI

@ 2.2, OnncatensHeie Wwkansl v rpagaunn. Tekywan mogens: "INF1"

LWi.anke! | HaumeHoBaHWE onMCaTenbHOMR

Lano I - HaMMEHOEAHWE MPANALMK ONWCATENEHDN WKAE
EMPLOYMENT _TYPE et
2L
3FT
4 P

4 3 4

3

Momowe  Oof.wkany  Aofirpaswkans  Komvpuwkany  Konvprpanweans Kondpaokany crpad. Yaanweany crpag. Yoanrpagwkans Neperoguposare Oudctime  [patHkd Mpowneis cuEHapHes

Pucynok 9 — OnucarenbHbIe TIKaJIbI

Tak e CcylecTByeT BO3MOXHOCTb PYYHOM KOPPEKTUPOBKH BBIIPYKEHHBIX
JaHHBIX U J00aBJIECHHE HOBBIX OOBEKTOB, KOTOpPAas OTKPHIBAETCS C IMOMOUIbIO

pexuma 2.3.1 (pucynok 10).



& 2.3.1. Pyunoii BBo4-KoppeKTMpoEKa 0Byuarowei BpiGopin. Texylwan mogens: "INF1"

ES T

Kon ofeexra || HavmeHoEaHWE offberTa

2 2023

3 2023
4 2023
5 2023
6 2023
72023
a
|
0
1

2023
2023
2023
2023 b4

- -

4 3 4 3

Mormowe  Cronuposate ofyd.Bei6.6 pacn.  LoSaeuTe offbekt Jotaeume knaccel  JoSaeuTe npusHakk  Yaanime offbekt Yganume knaccel YaanuTe npusHakK Ouucrime B

Pucynok 10 — Pyunast koppekTupoBKa

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

Mojeseil. MHOronapaMeTpruuyeckasi THIIA3ALMA U YACTHbIe KPUTEPUH 3HAHUM

Cuntre3 u BepuuUKaIUs CTATUCTHUYECKMX U CHUCTEMHO-KOTHUTHUBHBIX
monenet (CK-Mopmenei) Mojenel OCYIISCTBISCTCS B pPEXHME 3.5 CHCTEMBI
«Jipoc». MareMaTMyecKkue MOJIENIM, Ha OCHOBE KOTOPBIX PACCUUTHIBAKOTCA
cratuctuaeckue u CK-momenu, moapoOHO omucaHbl B psifie MOHOTpaduil U cTaTen
aBTopa. [loaToMy B naHHOW pabOTEe MBI PACCMOTPUM 3TU BOMPOCHI OYEHb KPATKO.
OTMeTHM JIMIlb, YTO MOJEIH CHUCTEMbl «DWUJIOC» OCHOBaHbI Ha MaTpUlEe
aOCOJIOTHBIX YaCcTOT, OTPAXKAIOIIEH YUCIIO BCTPEU Tpajaliuii ONMMUCATeIbHBIX KA
M0 TpajanusaM KiaccupukanmoHHbIx mkan (paktor). Ho st pemeHus: Bcex 3aaau
UCIIOJIb3YETCSl HE HEMOCPEICTBEHHO cama 3Ta MAaTpulla, a MaTPUIbl YCIOBHBIX U
O€3yCIOBHBIX MPOLEHTHBIX pacIpeeieHu U CUCTEMHO-KOTHUTHUBHBIE MOJICIIH,
KOTOpPbIE€ PACCUUTHIBAIOTCS HA €€ OCHOBE U OTPAXKAIOT KaKoe KOJUYECTBO
uHOpMaIUu COACpXKUTCA B (akTe HAOMIOMCHUS OMNPEASICHHOW Tpajgaruu

OINKCATEJIBHOM IIKAJIbI O TOM, 4YTO 00BEKT MOJCINPOBAHNA nepeﬁ,ueT B COCTOAHHC,
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COOTBETCTBYIOIIEEC OMPENEICHHOW Tpajanud KIACCH(PUKAIMOHHOW  IITKAJTBI
(xmaccy) (pucyHok 4).

Marematnueckast mojenb ACK-ananuza u cucreMbl «9HA0C» OCHOBaHA Ha
CUCTEMHOI HEYETKON MHTEPBAJIbHOM MaTEMATUKE U 00ECIIEUNBAET COMOCTABUMYIO
00paboTKy OombIMX 00BEMOB, (ParMEHTHPOBAHHBIX M  3aIlyMJICHHBIX
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 sMIOMpUYecKHX AaHHbIX (cM. Help pexxuma

2.3.2.2) paccuuThIBaeTCs MaTpHIia a0CONIOTHBIX YacToT (Tabmuua 1).

Tabnunua 1 — MaTpuua abcontoTHbIX YacToT (cTaTucTUYeckas moaens ABS)

Knacchbl
1 J w Cymma
1 ;
N 11 Nlj N 1w
w
3Ha4yeHus , —
cdakTopos ! Nﬂ Ng Nﬂ? Nﬁ o ZNF
J=1
M .
Ny Ny, N,
CymMmmapHoe M L
KONMYECTBO NEj — E Nﬁf NIE = ZZNE
NpPU3HaKoOB MO Krnaccy i =1 j=1
CymmapHoe w
KONIMYeCcTBO —
06beKkToB 06yyatoLlei AEJ' NEE o Z N&
BbIGOPKU MO Knaccy J=1

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

MPOIICHTHBIX pacnpeeneHuii (Tadauna 2).
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Tabnumua 2 — MaTtpuua ycI0oBHbIX M 6e3yCNoBHbIX NPOLLEHTHbIX pacnpeaeneHui
(ctatuctnyeckme mogenu PRC1 n PRC2)

Knacchbl Be3ycnoBHas
BepPOATHOCTb
1 nan ] s w npusHaka

Py

3HaueHUs akTopoB| i I)ﬂ PE_I = })ﬂF _ =
N 27 N P

Be3ycnoBHas

BEPOSATHOCTb Pz;

Knacca

Otmerum, yto B ACK-aHaiu3e W €ro mnporpaMMHOM HHCTPYMEHTapUu
WHTEJUIEKTYaJIbHON cuctemMe « QMUI0C» UCTIONb3YeTC s ABa Crocoba pacuyera MaTpull

YCIJIOBHBIX M 0€3YCJIOBHBIX MTPOILIEHTHBIX PaCIpeIeICHUN:

N,

1-i1 cmoco6: B KadecTBe ¥ UCIONB3YETCS CYMMAapHOE KOJIMYECTBO

IMPHU3HAKOB I10 KJIACCY,

N,

2-ii  cmocob: B KayecTBe ¥ MCHONB3YETCS CyMMapHOE KOJHYECTBO
00BEKTOB 00yUaroIIe BEIOOPKH MO Kiaccy.

Ha mpaktuke 9acTo BCTpedaeTcsl CyIIECTBEHHAsh HecOATaHCHPOBAHHOCTH
JAHHBIX, MOJ] KOTOPOW MOHUMAETCSI CUIIbHO OTJIMYAIOIIEECs] KOJIMYECTBO OOBEKTOB
oOydaromieicss BEBIOOPKH, OTHOCAIIUXCS K pa3NudHbIM Kinaccam. [losTomy pemrath
3a/layy Ha OCHOBE HEMOCPEJICTBEHHO MaTpPHIIbl a0CONIOTHBIX 4acToT (Tabmuia 1)
ObLIO ObI OYEHb HEPa3yMHO U MEPeXoi OT a0COJIIOTHBIX YAaCTOT K YCJIOBHBIM M
0€3yCIOBHBIM  OTHOCUTENIbHBIM 4YacTOTaM (4acTOCTSIM) SIBISIETCSI  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, @ MaTpPULbl YCIOBHBIX M O€3yCIOBHBIX MPOLIEHTHBIX pacCIpeneieHU, U
MaTpULIbl CUCTeMHO-KOTHUTHBHBIX Mmozened (CK-moxmenu, tabmuma 4), B
YaCTHOCTH MaTpHIla NHOOPMATUBHOCTEM.

OTOT NOJXOJ CHUMAaeT TakXke MpoljeMy OOecreueHusi CONOCTaBUMOCTH
00paOOTKU B OJHOM MOJIEIH MCXOAHBIX JAHHBIX, MPEACTABICHHBIX B PA3IUYHBIX
BUJaX IIKajd (HOMUHAJIBHBIX, MOPSJKOBBIX U YHUCIOBBIX) U B Pa3HbIX €AMHUIIAX
n3Mepenus [1].

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

3aTeM Ha OCHOBE TaOJMIBI 2 C MCIHOJb30BAHUEM YACTHBIX KPUTEPUEB,
3HAaHUW, NPUBEIEHHBIX Talnuie 3, pacCUMUTHIBAIOTCS MAaTpPULbl CHCTEMHO-
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 510 cpaBHeHue B Tabnuie 3 OCYLIECTBISIETCS JABYMS BO3MOXKHBIMU
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 HMX IyTEM JEJIECHHS, TO Yy
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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Tabnunua 3— PasninuHble aHanuUTUYecKkmMe GopMbl YaCTHbIX KPUTEPUEB 3HAHWUK, NpumeHAemble B ACK-

aHanuse n cucteme «dMa0C»

HaumeHoBanue Mojenu 3HaHUI
U YaCTHBII KpuTepuii

Bripaxkenue a1 4aCTHOTO
KpUTEpHs

gepe3
OTHOCHTEIIbH
136
JaCTOTHI

gepes

a0CoIIoT
HBIE

YaCTOTBI

ABS, maTpuIia aOCOMIOTHBIX YacTOT, Njj - (haKTHUECKOE YHCIIO BCTPEY i-To MPH3HAKA y 0OBEKTOB j-

N..

ro Knacca; ¥ - TeOpeTHUYECKOe UMCIIO BCTPed i-T0 IPU3HAKa y 00BEKTOB j-To Kiacca; Nj — CyMMapHoe
KOJIMYECTBO IIPU3HAKOB B i-if cTpoke; Nj — CyMMapHOe KOJIUYECTBO IIPU3HAKOB MU 00BEKTOB 00ydaroIei
BBIOODKY B j-M Ki1acce; N — CyMMapHOe KOJIUYECTBO IIPU3HAKOB 110 Beel BEIOOpKe (Tabumma 1)

w M
NE=ZNE;N}=Z
=1 =1
NE—MR

_ NN,
Ny =——— meope

<

PRC1, matpuia ycnoBHbIX Pj 1 6€3yCl0BHBIX P; IPOLEHTHBIX PacIpeeleHHH, B
KauecTBe N; HCIIOJIB3YEeTCs] CyMMapHOe KOJIMUECTBO ITPU3HAKOB I10 KJIACCy

PRC2, matpuna ycioBHbIX Py 1 6e3yClIOBHBIX P; IPOLEHTHBIX pacnpe/ieneHuii, B
KayecTBe V; HCIOJb3YEeTCs CyMMapHOE KOIMYECTBO 00BEKTOB 00yyJarouiei BEIOOPKHU 10 K1accy

INF1, yacTHbIi KpUTEpU: KOTHMYECTBO 3HaHMI 0 A.XapkeBudy, 1-if BapuaHT pacueTa
BEPOSATHOCTEH: Nj — cyMMapHOe KOJIMYECTBO IPU3HAKOB TI0 j-My Kilaccy. BeposaTHOCTB TOro, 4TO eciu y
00beKTa j-r0 Kiacca 00HApYKEH NPU3HAK, TO 3TO -1 IMPH3HAK

INF2, yacTHbIil KpUTEpUii: KOJIMYECTBO 3HaHUH 110 A.XapkeBudy, 2-i BapuaHT pacuera
BEpPOATHOCTEI: Nj — CyMMapHOe KOJIMYECTBO OOBEKTOB 110 j-My Ki1acCy. BeposaTHOCTb TOro, 4To eciiu
IPEABSIBICH O0BEKT j-T0 Kiacca, TO Y Hero 0yaeT oOHapy)KeH i-il MpHU3HaK.

INF3, yactHblii kpuTepuii: Xu-KBaJPaT: pasHOCTH MEXKAY HaAKTHICCKUMH U TEOPETHYCCKU 0XKUIaEMbIMU
a0COJIIOTHBIMU YaCTOTaMHU

INF4, vactasiii kputepuit: ROI - ReturnOnInvestment, 1-if BapuanT pacuera BepositHOCTe: Nj — P N.
CyMMapHO€ KOJIMYECTBO MPU3HAKOB I10 j-MY KIIacCy I.— 'l I. = Tﬂ -1
INFS, wactusiit kputepuit: ROI - ReturnOnInvestment, 2-if BapuaHT pacueTa BeposiTHOCTe: Nj — ¥ 2 N-
CYMMapHOe KOJINYECTBO 0OBEKTOB 10 j-MY KJIacCy ! g
INF6, yacTHBII1 KpUTEpUIi: pa3HOCTD YCIOBHON U O€3yclI0BHON BeposTHOCTEH, 1-i BapuaHT pacuera | '
BEPOSTHOCTEH: Nj — cyMMapHOe KOJHMYECTBO MPU3HAKOB T10 j-MY KIJIACCY I. =EF.— ﬁ _ E
INF7, yacTHbIi KpUTEPHiA: pa3HOCTh YCIOBHON 1 0€3YCIOBHO# BEPOSITHOCTEH, 2-1f BAPHAHT pacueTa g | ie Nj N

BEPOSITHOCTEN: Nj — CyMMapHOe KOJMYECTBO OOBEKTOB I10 j-MYy KIIacCy

O6o3HaueHus k Tabauie 3:

1 — 3HaYEHHe MPOIUIOTO TTapaMeTpa;

j - 3HaueHue OyAylLIero napamerpa;

Nijj — KOIMYECTBO BCTPEY j-T0 3HaYEHHs OyTyIIEro ITapaMeTpa MpH i-M 3HaY€HUH MPOIILIOTO apaMeTpa;
M — cyMMapHOe 4HCII0 3HAYEHHH BCeX MPOLLIBIX ITapaMeTpoB;

W - cyMMapHOe YHCII0 3HAaYeHUI BCeX OyIyIInX MapaMeTpoB.

N; — KOIMYeCTBO BCTPEY i-M 3HAYCHHS MPOIIIOro MapaMeTpa Mo Beel BEIOOPKE;

Nj — KoIm4ecTBO BCTpeY j-ro 3HaYeHUs OyIyIIero mapamMerpa 1o Bceil BRIOOpKe;

N — KOJIMYECTBO BCTPEY j-r0 3Ha4eHHs OyIyIEero mapaMmerpa IpH i-M 3Ha4€HUH MPOIIUIOTO MapaMeTpa 1o Bceil BHIOOPKeE.
Iij — gyacTHBIA KpUTEpHil 3HAHMIL: KONUIECTBO 3HAHUH B (pakTe HAOIIOJEHHS 1-TO 3HAUCHHS IIPOILIOro apaMeTpa O TOM, YTO 00BEKT MepeisieT B

COCTOSIHHE, COOTBETCTBYIOLIEE j-My 3HAYEHHIO OyIyIlero napamerpa;

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

obecrieynBarOIIMii 1715 Hee cOOI0ICHHE IPUHIIMIA COOTBETCTBUS ¢ hopmynoit P.XapTim;
P; — Ge3ycnoBHast OTHOCHTEIbHAS YAaCTOTA BCTPEUH i-TO 3HAUEHHS IPOIILIIOTO TTapaMeTpa B o0ydaromiel BEIOOpKe;

Pj; — ycroBHas oTHOCHTEIbHAS YaCTOTa BCTPEUH i-r0 3HAYEHUS IPOILIOro IapaMeTpa IpH j-M 3HAUCHHHU OyIyIIero mapamerpa.

KOI‘}Ia MBI CpaBHUBACM YCJIOBHBIC 1 663yCJ’IOBHBIe OTHOCUTCIIbHBIC YaCTOThI

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

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

JIEJIeHUs], TO Y HAC MOJYy4aeTCs YaCTHBIN KPUTEPHUI: «KOJIMYECTBO UHPOPMAIIUU 10

A . Xapkesuuy» (CK-monemu INF1, INF2).
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Takum o0Opa3om, MBI BHUIUM, UYTO BCE YACTHbIE KPUTEPUMU 3HAHHUM TECHO
B3aMMOCBsI3aHbl JpYyr C ApyroM. OcoOEHHO MHTEpECHA CBSI3b 3HAMEHHUTOIO
Kputepuss xu-kBajpar [lupcoHa ¢ 3ameuaTenbHOM MeEpoOM  KOJIMYECTBA
uHpopMmarnu A.XapkeBrua U ¢ U3BECTHBIM B 3KOHOMUKE KodduimeaTom ROI.

BeposiTHOCT paccMaTpuBaeTCsl Kak Ipefes, K KOTOPOMY CTPEMHUTCS
OTHOCHUTEJIbHASI 4acTOTa (OTHOIIEHHWE KOJIMYECTBA OJIArONPHUATHBIX MCXOJOB K
YUCIIY HWCIBITaHWI) NpPU HEOTPAaHWYEHHOM YBEJIMYEHUN KOJIMYECTBA HMCIBITAHUM.
SIcHO, YTO BEPOSITHOCTh — 3TO MaTeMaTuyecKkas abcTpakius, KOTOpas HUKOIJla He
BCTpPEYAETCs] HAa MPAKTUKE (TaKXKe, KaK U JIpyrue MareMaTHuecKue U (pu3ndecKue
aOCTpaKIMK, TUIIA MATEeMaTHYECKOM TOYKH, MATEpPUAIbHOM TOUYKH, OECKOHEUHO
Manoi u T.1.). Ha npakTuke BcTpeyaeTcst TOJIbKO OTHOCUTENbHAs yactora. Ho oHa
MOET ObITh BechbMa ONM3KOW K BeposiTHocTH. Hanpumep, npu 480 HaOmroneHui
paznuure MeXAY OTHOCUTENIBHOM YacToil M BEpOSATHOCTHIO (IIOTPEIIHOCTB)
coctraBisier okojo 5%, mpu 1250 waGmoaenusix — okosno 2.5%, mpu 10000

HaoOmoneHusax — 1%.

Tabanua 4 — MaTpmua CUCTEMHO-KOTHUTUBHOM MOAENN

Knacchbl 3HauuMocCTb
1 J w cthakTopa

1 ¥ -
1 Ill Ilj IHF EEZIW—IE(IU_II)

o~

1

3HavyeHus cakTopoB| | I W Oy =

il

W 2
1 Z(IE N Ii)
=

ml I

Ly| |1 _l_z::(zﬁ—;)

Ml 1] Mw | Oz
CTteneHb (j )
peaykuun| @, o, o, H- _J
Knacca - ¥ o (IV M-1)'5 Z Z

CyTbh 3THX METOJIOB B TOM, YTO BBIYUCISETCS KOJIUYECTBO MH(POPMALMU B
3HaYyeHUH (HaKTopa O TOM, UYTO OOBEKT MOJCIUPOBAHMS TEPEUIET MOJA €ro

I[CﬁCTBI’ICM B OIpCACIICHHOC COCTOSHHUC, COOTBCTCTBYIOIICEC KJIACCy. 910
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MIO3BOJISIET COTIOCTABUMO M KOPPEKTHO 00pabaThiBaTh pa3HOPOIHYIO HH(POPMAITHIO
0 HaOmIOeHNAX 00BEKTa MOJICTUPOBAHMS, MPECTABICHHYIO B PA3IMYHBIX THUIIAX
U3MEPUTENBHBIX KA U Pa3IMYHbIX eIuHUIaX u3Mepenus [1].

Ha ocHOBe cHCTEeMHO-KOTHUTHBHBIX MOJIEJICH, TIPEICTABICHHBIX B Ta0IHIIC
9 (OTAMYarOTCS YaCThIMH KPUTEPHUSIMU, MIPUBEACHHBIMU B TaOuIE §), pemarTcs
3alayd  uACHTHUGUKANUK  (KIacCU(PUKALMM, PACHO3HABAHMS, JIMArHOCTHKH,
MIPOTHO3WPOBAHMS), TOJICPKKH TPUHATHAA pemieHnid  (oOpaTHas  3amada
MIPOTHO3UPOBAHUS), a TAKXKE 3aJlaya MCCIEIOBAHUS MOJIETUPYEMON MpeIMETHON
00JIaCTH IMyTEM UCCIIEIOBAHUS €€ CUCTEMHO-KOTHUTUBHOU Mojieu [10-64].

OTmeTdM, d9YTO KaKk 3HAYUMOCTh 3HA4YeHHWsS  (aKTOopa, CTCICHb
JETEPMUHUPOBAHHOCTH KJIacca U IIEHHOCTh WK KadecTBo Mojienu B ACK-ananusze
paccMaTpHUBAETCsl BApHAOCITbHOCTh 3HAYCHU YaCTHBIX KPUTEPUEB 3TOTO 3HAYCHUS
dakTopa, K1acca Wid MOJIENU B LieJIoM (Tabnuiia 4).

YuciieHHO 3Ta BapualeIbHOCTh MOXKET H3MEPSATHCS Pa3sHBIMH CIIOCOOaMH,
HaIlpuMep, CPEIHUM OTKJIOHCHHEM MOMIYJICH YacTHBIX KPUTEPHEB OT CPEIHETO,
JTUCTIEPCUEN WM CPETHEKBAIPATHUYHBIM OTKJIOHEHHEM, WM €ro KBajapartoMm. B
cucteMe «OWJ0C» MPHUHAT MOCIEAHWA BAapHUAHT, T.K. 3Ta BEJIWYMHA COBMNAJACT
C MOIIHOCTBIO CUTHAJIA, B YaCTHOCTU MOIIHOCTHIO HHpopmannn, a B ACK-ananusze
BCE MOJIETTM PACCMATPUBAIOTCS B KaK HCTOYHMK HH(OpManuu 00 O0O0BeKTe
MOICTUPOBAHUSI.

[ToaToMy ecTh BCE€ OCHOBaHHS YTOYHHUTH TPATUIIMOHHYIO TEPMHUHOJIOTHIO

ACK-ananu3a (Tabnuna 5):

Tabnuua 5 — YTouHeHne TepmuHonornm ACK-aHanmsa

TpaavunOHHbIE TEPMUHBI HoBsbIn

Ne (CMHOHMMBI) TEPMUH ®opmyna

1 | 1. 3HauMmocTb 3HaveHus aktopa | KopeHb n3 2
(mpusHaka). NHPOpMaLIMOHHON ¥ -
2. AnhdepeHumnpyoag MOLWHOCTb | MOLLHOCTU 3HaYeHNA D'E =1 Z(Ii - ')
3HayeHus akTopa (npusHaka). dakTopa W -1 j=1

3. LleHHOCTb 3Ha4veHus

dakTopa (Npu3Haka) gnsi peLleHus
3agayun ngeHTudmkaumm n gpyrmux
3agav
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2 | 1. CteneHb geTepMUHNpOBaAHHOCTU | KopeHb 13
Knacca. MHOPMaLIMOHHON
2. CteneHb 00yCNoOBEHHOCTH MOLLIHOCTH Kriacca ﬂ'g =1 — (I I )
Knacca. AM— l =1

3 | 1. KayectBOo mogenw. KopeHb ua
2. LleHHoCTb Mogenu. MHOPMALIMOHHOM H =2 ZZ(I I)
3. CteneHb chopMMpPOBaHHOCTH MOLLLHOCTW MOoAenu ([F M- ])

Moaenw.

4. KonnyectBeHHas Mepa cTeneHu
BbIPaX€HHOCTN 3aKOHOMEPHOCTEN B
MoZenvpyemon npeameTHON
obnactu

DkpaHHble (HOPMBI peKHMa CUHTE3a MOJIeNIeH TPUBEICHBI HUXKE:

JUis cuHTe3a M BepuuKanuu MoOAENed COo3AaH pexuMm 3.5, Mocie €ero

3aImycKa 3aJaeTcsi MOJIeb, KOTOpasi moMevaeTcs Tekyiien (pucyHok 11).

i

) 3.5 Cunresn BepndMKaLMA Mogenei — O ®
SanaRTe MOLEM ANA CHHTESE M EENHEHE LM Terywan mMoget
CraTueTHIEckHe Gasel
v 1. ABS - yACTHBIN KPWTEDMHE KONWYECTED BCTPEY COYETAHWI | KNACC-NPWSHAK' Y ONEEKTOE 00YY, EEIDODKHE ™ 1. ABS f
v 2 PRCT - yacTHLIR KpUTEPKE: Yo, BEPOATHOCTE i-M0 NPMSHAKa CRELM NPMSHAKOE 0GBEKTOE |-M0 Knacca " 2 PRC1
W 3. PRCZ - yacTHLI KpUTEPME: Yo 10BHAA BEPOATHOCTE i-Mo NPM3HAKS Y OfBEKTOE -F0 KNacca " 3 PRC2
CUCTEMHO-KOMHMTHEHEIE MOGENH [Ga5k! SHaHMI):
v 4 INF1 - yacTHEIM KPMTEPMI KOMYECTED SHAHMEA N0 A X apEeEmMIY; BepoaTHOCTH us PRCT (s 4 IMF1 !
v 5 INF2 - yacTHBIN KPMTEPMI. KOAMYECTED SHAHKIA N0 A XapKeBHIY; BEPOATHOCTM us PRC2 " BIMF2
v B INF3 - yacTHLIN KpMTEPMI XH-KEIQPAT, PASHOCTH MEHAY PAKTHIECKMMM M DHMHOIEMbIMM 300, YACTOTakK " B IMF3
v 7. INF4 - yactHei kperepui: RO [Return On Investment): sepostHocT 1z PRCT " 7 INF4
v 8. INF5 - yacTHel kpirepuin RO [Return On Investment); sepoaTHocTH Mz PRC2 ™ 8 INF5
Iv 9 INFE - 4acTHEIN KPMTERKIE PaZH,.YCN M Ge3ych, BEpOATHOCTEN; BepoATHOCTH M3 PRCT i 9 IMFE
v 10IMF? - 4acTHEIM KPWTEPKI. pasH. YoM GeSYCn. BEPOATHOCTEN; BEPOATHOCTM s PRC2 " 10IMF7
[NaparMeTphl KONMPOBAHKA 06YHatIW el BEIGOPKM B PACNO3HABaEMYD [GYTCTPENHEIN Nodxoa): I
K.akHe offeekTel 00y, BEEIGOPEH KOMMPOBATE: [OACHEHME N0 ANFOPKTRY ESPHPHE ALK Ine kaxaoi sa0aHHORM
{* Konvposars BCio oGy4amyo BEIG0pEY (e =R ] =T =
(" KonWpoBaTe TONEKO TERYWMEA OFBEKT (% CHHTES W BEPUPMKALMID
" Konupoears kawapil N-i ofeexkt (" Toneko EEpHEMEALMID
" Konupoears N cnyyaliHer: ofLerToE (" Toneko cuHTES
(" Konupoeate offtekTel of N1 go M2 [fastest)
(" Boofle He MEHATE PACNOSHAEEMYKD BRISODKY JanafTe npoueccop L
+ CPU " GPU
Ypanare 1s ofiyy, BEIG0PKM CKOMHPOEIHHEE O0bEKTEL MogpotHes 3anakme anropuTh; i
# He yansrs W ariepAeTcA BHUTREHHAR 40CTOBERH. MOLEMM B (UEEEES - MDISD i}
(" Ypanare * YnpoweHHo-GeIcTpes
|
M CnonksoEaHHe TOABKD HAHAONEE LOCTOBEPHEX PESYNETATOE pacnosHaeanua: B asp.dbf v wenecofpasHocTs NPMMEHEHUA GYTCTPENHOMD NOLX003
PacuyeTHeld pastep B I pesyneTatos pacnosHasadua B azp.dbf paged 18194 daimr, 720 0.0008472 % ot MAX-sostokHoro, [or 2M6)
Sagaime, ckoneko ¥ oT woxogHol B Razp, dbf ocTaeume, waanaa HavveHes A0CTOBERHEIE PE3UAETSTE! PACTOZHABAHMA; ’m
B mpureHM BYTCTPENHOMD NOGX00E HET HEOBXOQHMOCTH, CHHTES M BESPHEHESLHA MOLENeR GYIYT BEINOAHEHE! HE OCHOEBE BECEM BEIGOPKH,
1
Ok Lancel |

Pucynok 11 — Pexxum cuHTe3a Moaenen
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JIaHHBIN pEXUM COAEPKUT MHOKECTBO Pa3IMYHBIX METOJOB BepU(UKaALIUH,
HO MBI UCIIOJIb3YEM MapameTphl, KOTOPBIE CUCTEMA NPEMIAracT MO YMOJIYAHMIO.
Cragus mponecca HCIOIMHEHUS pexuma 3.5 W IPOrHO3 BPEMEHHM HCIIOJIHEHHUS

ITIOKA3aHbl HA PUCYHKE 12.

& 3.5, CuHTes u sepudukauma Mogeneil

CTagmy MCnonHeEHHA npouecca

War 1-4 1= 11: KonWpoEaHKHe 06UJYaHWEeR BEISOPKI B pRcnosHaESeM UK - [0TOED

War 254 142 11: C1HTe= cTat.Mogend "ABS" (pacdeT MaTprupl 86C0NKTHEX 4acToT) - ToToED
War 3-# 1= 11: CuHTez cTat.mogensi "FRC1" 1 "FRCZ" (yon Bezycn.® pacnp) -MoToeo
War 4-i 1= 11: CuHTEe=z Mmogenel 2Hadui: INFT1-NF? -ToToeo

HAHAND LMKAA MO HACTHBIM 1 MHT EMrPANBHBIM KRIATEFKAM - MCNONHEHKE:
War 5-f 1= 11: 3anaHue Monenw "INF" B kauecTee Tekywer -MoToED

War 6= 1=z 11: MNakeTHoOe pacnozHaeaHKe B Mogend "INF7?" -ToToeo

War 7-f vz 11: MlzmepeHMe nocToeepHOCTH Moaenud: "Infi" - FIHTerpaneHelfd kpuTepui: "Cymma 2HaHKA" - ToToeo
KOHEL UkkNA MO HACTHEIM 11 MHTEMFANEHEIM KFATEFMARM - TOTOED:
War 8- 1= 11: O6venuHeHre Bl DostRsp# & B0 DostRasp -Totoeo

War 94 142 11: MNedaTe CEOOHOR dopMEl N0 PESUNETATEM BEEpdHKaLHKY Mogenei - ToToeo

War 10-4 1= 11: Coznadue dopmel: "JocTOEEPHOCTE MABHT. KNACCOE B A3 NHMYHEX Mogenax" - [aToeo

War 11-i 1= 11: "MNpuceceHye 2a0adHoi mogenud: Infl ctatyca tekywei" -MoToeo

CHHTEZ H BEPHHKAUHA CTATHCTHYECKHX H CHCTEMHO-KOTHHTHEHBIX MOAEAEH YNEWHD 3aBEPLUEHH mn
|-||:IIZIFHCI$ EpErEHH MCNOAHEHIMA

Havano: 22:59:30 Oxonvanue: 23:02:38
100% Ok
Mpowno: 0:03:08 Ocranoce: 0:00:00

Pucynok 12 — Cunre3 u Bepudukanus Moaeneu

Takum 006pa3om, YacTHBIE KPUTEPUU TPEACTABISIIOT co00M (hopmyibl as
npeoOpa3oBaHusg MaTpHIbl A0COJIOTHBIX YacTOT, KOTOpas IpeIcTaBlieHa Ha
pucyHke 13 U OTKpBITON € MoMoOmIpl0 pexuma 5.5.1, B MaTpHIlbl YCIOBHBIX U

0€3yCIIOBHBIX MPOIEHTHBIX PACTIPEICICHHM, U MaTPUILIbI 3HAHUH.



35

3HHE OMMCATENEHON 2 . Cyranaa
WK1 1 Fpanal £ NCE_... fE> EXPERIENCE_
i M

EMPLOYMENT_TYPE-CT
20 EMPLOVMENT_TYPE-FL

30 EMPLOYMENT_TYPEFT

40 EMPLOVMENT_TYPE-PT
Cyniea 411 MpHAHEROD
Cperiee
CPeaHeksaapaTHiHOR GTRAGHEHIE

Cynhia #1013 DELEITOB GBI BbIGORIA

Pucynok 13 — Marpuiia aOCOJIIOTHBIX 9YacTOT

R :FLOvHENT_TYPECT 0207 0290 0206 -0.294 0409 0102 0 267
20 EMPLOYMENT_TYPEFL 0 207 0.208 -0.195 0218 0054 0133
30 EMPLOYMENT_TYPEFT -0.012 0000 -0.002 0.002 -0.011 -0.003 0006
40 EMPLOYMENT_TYFEPT b.551 -0.047 0.504 0126 0284

Cuaa 0 954 0290 0.363 -0.487 1.120

Cpeares 0239 n.072 0.091 -0.122 0070
CoearersanpaTkios aTioHErHe 0233 0145 0.134 0.147 0.z01
€ ona 0BLoKTO OBy BEIGOpH 320,000 114,000 805.000 2516000 3755 000

HalireHoEaHHE anHe.

v rpana NCE_L.. | EXPERIENCE_L
; M
R e1pLoMENT_TYPECT 1.347 1.332 -0 702 4.272 1068 1262
20 EMPLOYMENT_TYPEFL 1.347 1332 -0.582 2127 0532 0,360
30 EMPLOYMENT_TYPEFT -0.047 0001 -0.008 0008 -0.044 —0.011 v.028
40 EMPLOYMENT_TYPEFT 5.564 -0.177 8.487 2.122 4362
Curams 11310 2.235 2481 1248 14 841
Cpeares 2.828 0.57¢ 0520 —0.311 0.928
CpesHexsanpaTyiioe oTkADHEHHE 3.945 1.147 n.828 0369 2.230
Curis W3 oEmeKro gt BniopKM 320.000 114000 505.000 2516.000 3755.000

Pucynok 15 — ®@parment monenu INFS
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3.4. 3anaua-4. Bepudpuxanus moaenei

OneHka JTOCTOBEPHOCTH MOJENEH B cCHUCTEME «DWUI0C» OCYIECTBISAETCS
NyTeM pelIeHus 3a/layu Kiaccuukanuu oOBEKTOB OO0ydyarolield BBIOOPKH I10
00001IeHHBIM O0pa3aM KJIAaCCOB M TOJICYETa KOJWYECTBA MCTHHHBIX M JIOKHBIX
MOJIOKUTENBHBIX U OTpUIIAaTENbHBIX petieHui o F-mepe Ban Pusbeprena, a Takxke
no kputepusim L1- L2-mepam npod. E.B.JIynenko, koTopbie MpeaIOKEHbI s
TOTO, YTOOBI CMSTYUTH WJIU TOJTHOCTHIO TMPEOAO0JIETh HEKOTOpPhIE HEAOoCTaTKu F-
Mepsl [8].

JIOCTOBEpHOCTh MOJCIICH MOXKHO OIICHMBATh W IYTEM PEIICHHS IPYTHX
3a/1a4, HaMpUMep, 3a7a4 MPOrHO3UPOBAHUSI, BEIPAOOTKH YIPABIISIIOIUX PEIICHUH,
UCCJIeI0BaHUs 00BEKTa MOACIIUPOBAHUS ITyTEM HCClieoBaHus ero mojenu. Ho ato
OoJiee TPYIOEMKO U Ja)ke BCErJa BO3MOXXHO, OCOOCHHO Ha IKOHOMUYECKUX U
MOJINTUYECKUX MOJIETISIX.

B pexume 3.4 cuctembl «UA0C» U pslie IPYTUX U3YUYAETCs TOCTOBEPHOCTD
Ka)XJI0M YaCTHOM MOJIEIM B COOTBETCTBUH C ATUMHU MEPaMHU JIOCTOBEPHOCTH.

C pesynpTaTamu BepudUKAIMKU MOJACNEH, OTJIMYAIOIIUXCS YaCTHBIMU
OHH

KPUTEPUSIMU, MOKHO O3HAKOMHUTBCS B pexuMe 3.4 CUCTEMBI «IUITOCH,

MPEACTABIICHBI HA PUCYHKE 16.

M@ 110 40CTOE.MOASNE Nph pazH.nHT.pyT. Texyiuan mogens: "INF1*

3717 774

Koppeuna abc.4acTor ¢ ofp

9
CinMa 36C 4aCTOT 10 MpUSHaK 1 2802.324
2. PRCT - N3CTHGIA KPUTEPIAE UCA. BEPORTHOCTD 0 MPH3HAKS CPE... KOPPEaLMA USn.OTH 48CTOT € 0 3755 3718 9 1118 a7 0.769 0.990 0.866 | 3717.774 3.040
2. PRCT - 4aCTHENA KETEPH, YCAL BEOATHOCTE 10 MPHSHERE CPEA... CUMMA Yo 0TH Y5CTOT Na R, . 3755 3755 1 1126 0.763 1.000 0.870  3690.300
3. PRCZ - 4aCTHEIA KpUTEPHIL, YCNOEHAR BEPOATHOCTS 170 MPHEHEKE... KOPPEALMA YCN.OTHHaCTOT € 0.. 3755 3718 9 1118 a7 0.763 0.990 0.866 3717.642 3.040
3. PRCZ - 4a0THGIA KPHTEPHEL YoN0BHAR BEPOATHOCTE H0 MPHGHAKA. . CYMMA Yo, 0TH 4GCTOT 18 MpHS. 3755 3755 1 1126 0.769 1.000 0.870  3690.300
4. INFT - 45CTHbI! KPUTEPM KOAHYECTBO SHaMHE! 10 AXEPKEBUH: B... CEMBHTHYECKUI PESTHEHE 3Ha 3755 2536 1038 89 1219 0.966 0.675 0.795 | 1424.818  519.074
4. INFT - 43CTHEIF KDVTEDMI KDAHYECTEO SHaHHP M0 AXEDKEEHHY, 6... CUMME SHaHAR 3755 2653 675 452 1102 0.854 0.707 0.773 28.577 9.285
5. INFZ - 42CTHIY KpTERHI KDNHYECTEO HaMM! D AXPKEEHHY, B... CEMAHTHYSCKHA PESOHAHG Tha 3755 2536 1038 89 1213 0.966 0.675 0.795 | 1424.818  519.074
5. INF2 - 4aCTHb I KPUTEPMIL KONHYECTB0 SHaHHE D AXaPKEBMHY. 5... CyMMa SHarwt 3755 2653 675 452 1102 0.854 0.707 0.773 28.577 9.285
6. INF3 - 4aCTHbI! KpUTERMY K14 KBNPAT, PASHOCTH MEXAY DAKTUN...  CEMAHTHYECKM PESOHAHE SHa 3755 2653 675 452 1102 0.854 0.707 0.773 | 2546.084  617.524
6. INF3 - 43CTHIF KDVTEDMI XH-KBAIDAT, PASHOCTH MEHAY PATHL..  CUMME SHAHAR 3755 2653 675 452 1102 0.854 0.707 0.773 | 2522.293  343.031
7. INF4 - wacTheit kpyrepuit ROI [Rebun On vestment): 5eposTHO...  CEMaHTHYSCKHA PESOHAHG Tha 3755 2536 1038 89 1213 0.966 0.675 0.795 | 1468.367  455.493
7. INF4 - wacTroit kpyrepuit ROI [Retuin On Investment): seposTHo...  Cybma shart 3755 2653 675 452 1102 0.854 0.707 0.773 18.741 2.268
8. INFS - wacTHbit kpurepui ROl [Retuin On Investment); 5eposTHO. . CEMaHTHYECKM PESOHAHE SHa 3755 2536 1038 89 1219 0.966 0.675 0.795 | 1468.367  455.49%
8. INFS - wacTHow kpvrepwi RO! (Retun On Ivestment): 5epoATHo...  CuMMa 3Hal 3755 2653 675 452 1102 0.854 0.707 0.773 18.741 2.268
9. INFE - 42CTHEI! KpUTERHI PaSH.ICAM G83UCN BEPOATHOCTEN, B2p.. CEMAHTHYSCKHA PESOHAHG Tha 3755 2540 1035 EH 1215 0.965 0.676 0.795 | 2527.297  667.414
9. INFE - 4aCTHb I KpUTEPMIL PaSH 40N W GESYON BEPOATHOCTEN, Bep... CYMMa SHarwt 3755 2653 675 452 1102 0.854 0.707 0.773 441.400  389.451
10.INF7 - aCTHbI KPUTEPHER PaSH.4CH 14 BE5YCH BEPORTHOCTER, BE...  CEMAHTHYECKMI PESOHAHE SHa 3755 2540 1035 92 1215 0.965 0.676 0.795 | 2527.297  667.414
10.INF7 - YaCTHEI KPMTEPHEL P23H YCA M BE0YCA BEDOATHOCTER; BE...  CUMMA SHaHM 3755 2653 675 452 1102 0.854 0.707 0.773 441.400  389.451
«
Morowk N MEpaM ABCTOBEPHOCTH MaMolLE 1O YaCTaTHEIM PaCcTPEAEAEHHAN TRTNFRFN  (TP-FP)ITN-FN)  (T-F)/(T+F)*100 3a0aTb MHTEPBaN CrASHKHEAHIA

1117
246
1117
1092
1117
1092
50

50

Pucynok 16 — OnieHkr 10OCTOBEPHOCTH MOJIENEN
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Jnsa onenku poctoBepHoctu Moaeneit B ACK-ananuze u cucremy Aidos-X
ucnonszyercst F-mepa Ban Puszbeprena u L-mepa, npencrasistomias coOoi ee
HEYETKOE MYJIBTHKJIACCOBOE 0000I1IeH e, MpeasiokeHHoe npodeccopoM JIyIieHKo
(pucynok 10). Haubonee nocroBepubiMu okazanuchk mojenu INF4u INFS, ognako
paccMmaTpuBath gajiee oyaeM Tonbko mMoaenb INF1. Touno manHoi monenu o F-
Mepe Ban Pus6eprena coctaBnser 0.881, a mo L1-mepe nmpodeccopa Jlynenko —
0.971. Ll-mepa, mnpemimoxenHas mnpodeccopom Jlynmenko sBisieTcs Oonee
JIOCTOBEpHOM, B cpaBHeHUHU ¢ F-mepoit Ban Puzoeprena. Takum oOpazom, ypoBEHb
JIOCTOBEPHOCTH TPOTHO3UPOBAHUS C MPUMEHEHUEM MOJCIIM BBIIIE KCIEPTHBIX

OIICHOK, JIOCTOBEPHOCTh KOTOPBIX CUUTAETCA paBHOU nmpumepHO 70%.

0 Momews no peskuman: 3.4, 4.1.3.2: Bugel NporHoz08 U MEpbl A0CTOBEPHOCTA MOAENER B cucTeme "Ifigoc-K++" — O e

Momowe no peswirara; 3.4, 41,36, 4.1.3.7. 41.3.8. 41.3.10: Buakbl nporHoz0e M MEpPE AOCTOEEPHOCTH MOLENSH B cHETere ' Jinoc-ir+".

NOAOAMKTENEHEIA NCERAONPOTHO 3.

MpeanonoskmM, MOLEb ST TaKOHA NPOrHDS, YTo BbNaneT 5oe W1, 12, W3, W4, 1 5, W 6. MoHATHD, 4T0 13 Boero 3TOMD BRINAAET AMWE YTo-To ooHo. B aTom cayyas Monens He

MPEACKANKET, 4TO HE BEINANET, HO 38T0 0Ha DGASATENLHD NPEACKSHET, YT0 BINALET. (AHAKD MPM STOM OYEHE MHOMD OFLEKTOE GYNET OTHECEHD K KNACCaM, K KOTOPEIM OHW HE OTHOCATCA.
Toraa BEpOATHOCTE METHHHO-NOAGHHTENBHEIX PELIEHWEA Y MOaenH Gyaet 146, a BEpOATHOCTE AOKHO-NONOHMTENBHEIX peweHui - 5/6. Acho, 4ro Takol nporHos Gecnonesen, NoaTomy oH

1 Ha3BaH MHOI NCERAONPOrHOZM

OTPUUATENEHLIA NCEBOONPOrHO 2,

Mpencragmm cefe. 4To Mbl BRIGPACHIEAEM KYGUK C B rPAHAMK, M MOLENE NDEACKASLIBAET, YTO HMMErn HE BRINANET, T.2. HE BRINANET HA 1. A 2. il 3. i 4. HW 5. 1K B, Ho wToTo s

3TOMD, BCTECTEEHHO, O6ASATENLHO BENANET. KOHEYHO, MOAEE HE NPEACKa3AN, YTO BEINALET, 33T0 OHA OYEHE HOPOWO NPEACKA3A0a, YTO HE BRINA0eT. BepoATHOCTE MCTHHHO-OTPMUAT &lb-
Hbls PRLWEHWA Y Monend Guner 575, 8 BEpOATHOCTE NOKHO-OT PHILATENEHBIE PEWEHME - 1/6. T akof NporHos ropasno A0CTOBEPHES, Yer NONDKMTENEHEIA NCEEA0NPOrHOS, HO TOKE SeCnoneseH,
WMOEAMNEHEIA NPOTHO 2.

ECAM B CNY4EE G KYSHKOM Ml MDOMHOSMPYEM, HTO BBINAAET, HANPMMED 1, W COOTEETCTEEHHO NPOrHOSHPYEN, HTO He BbinadeT 2, 3, 4, 5, v B, TO 3T0 HlganbHEIA NPOrHOS, MMERWMA,

£CM 0H ocywecTendeTed, 100% Q0CTOEEPHOCTE MABHTHPME AWM W HE WISHTHOMKAUMK, M08ankHEIR NPOrHOS, KOTOPEIR NONHOCTEK CHUMAET HEONPELENEHHOCTE 0 BYIYLIEM COCTOAHWM OfbeKTa
MPOrHOSHPOEEHMA, HA NPAKTHKE WIAETCA NOAYHTE KPAHHE PEAKD H 0BbMHO Mbl HMEEM AEN0 & PEa/bHEIM MPOrHOS0M.

PEAMNEHEIA NPOMHOS

Ha NpakTHKe Mel Yalle BCAro CTANKHBABMEA HMEHHD G 3THM BHAOM NporHosa. P H MPOrHOS Y Heomnp: 0CTE 0 GYAYILIENM COCTOAHMM OfEKT S MPOrHOSHPOEAHHA, HO HE
NOAHOCTER, KAk W1SankHbIH NPOrHOS, @ OCTAENAET HEK.OTOPY0 HEONDEARNEHHOCTE HE CHATOM, Hanpumep. AnA WrpankHoro kyfika AenaeTcA TakoMH NPOrHOS: BEINANET 1 MK 2, W,
COOTBETCTEEHHD, HE BENaneT 3, 4, 5 uau B. MOHATHO, 4TO NOAHOCTEK HA NPAKTHKE TaKOM NPOTHOS HE MOKET DCYWBCTEHTECA, T.K. BAPHEHTE BEINAAEHHA KYGHKE aNETEPHATHEHEL, T8

HE MOKET BRINACTE OHOEPEMEHHD 1M T, 1 2. NoaTory Y peankHOrD NPOrHOSa Boera SYIeT ONPENSNEHHAA DWWEKE MOSHTHPKEAWM. COOTEETCTESHHO, SCAM HE DCYWECTEMTCA 0OMH WAH
HECKOMEKD W3 MPOrHOSMPYSMELX ESPMAHTOE, TO BOZHWKHET W OWMEKA HE UAEHTHUKALMM, T.K. 3TO HE MPOrHOZMPOBAN0CE MOAentk. Tenepk NpecTaeuTe cetie, uo y Bac He 1 kyuk 1
MPOrHDS B0 NOBSAEHWA, & ThICAYM. TOM0A MOKHD NOCHMTATE CREIHEEIBEWEHHEIE APEKTEPHCTHRW BCEK 3THY B0 NPOrHO30E,

Taim ofpasom, BcaM NPOCYMMUPOESTE YHEND BEPHD HOSHTHERHUMPOBSHHEI W HE WLEHTHEUUHPOEAHHEIR OFEEKTOR W BBIMECTE YHCAD OUWHBOYHD WLEHTMEUUKMPOEAHHEI W HE
WEHTMPHUHPOEAHHEIX OFBEKTOE, & 3ATEM DAZAENMTE HA MWCND BCeX OFLEKTOR TO3TO W GYLET KDMTENMA KAYSCTES MOLENH [KNACCHPHEATORE), YMTEIESIILIME Kak &8 CNOCOSHOCTE BepHO
OTHOCKTE OFBEKTE K KNACEAM, KOTOPEIM OHW OTHOGATCA, TAK M 88 CNOCOGHOCTE BSAHO HE OTHOCHTE OFEEKTEI K TEM KNG0CAM, K KOTOPEIM OHH HE OTHOCATCA. 3TOT KPHTERHA NPEANOHeH 1
peanMsoBaH B cucTeme "Ainoc’ npod. E.B. MyueHko & 1994 rogy. 3Ta Mepa A0CTOBEQHOCTM MOLENM MPEANONaraeT 463 BapMaHTa HophMposkr: 1-1, +13 W {0, 1}

La=[ TR+TH-FP-FM ]/ [TP+THN +FP+FN | [Hoprupoeka: {-1.+1})

Lb=(1+[TP+TH-FP-FN1/[{TP+TH+FP+FN]]/2 [Hopmmpoera {0, 1}

rAE KOMMYECTED: TF - MCTHHHO-MOAGHKMTEAEHIE PELEHME; TH - HCTHHHO-OTPHULATEAEHEI pewetmi; FP - nomHo-nonommrTensHex peweHmi; FN - AokHO-0TPHUETENEHEIX PELIEHIA;

K.nacocuyeckan F-mepa goctoseprocTu Mogenei Ban Pustiepreqa [konoHka seideneHa Apko-ronyteim toHom]:
F-mera = 2*{Precision*Recalll/[Precision+Recall) - nocToeepHocTe Mogenu

Precizion = TRATP+FF) - TouHOCTE: Mogenm;

Recall =TPATP+FM] - nonHoTa rogenu;

L1-repa npod.E.B.NMyueHko - HEYeTKOE MYAETHKNECCOE0E ofofiweHHe Knacouaeckoi F-repel ¢ yuerom CHMM ypoeHei cxoacTea [konoHka BEdEneHa APK.O-3ENEHEIM daHOM):
L1-mera = 24{5Precizion*SRecall)/[SPrecision+SR ecal]

SPrecision = STPASTP+5FF] - TouHOCTE © YYETar cyrm YDOBHEN CHOACTEA;

SRecal =5TP/[STP+5FN] -nonHOTa C Y4eToM CYrM YDOBHEN CHOACTES;

STP - Cymiia MOAYNEN CHOACTES HCTHHHO-NONDMWTENEHER pewweHWi; STH - Cyrtia MOIuned cROACTES MCTHHHO-OTPHLATENEHEIX PELLEHHI;

SFP - Cyritia Mooyneil CXO0CTEE NOHHO-NONKMTENEHBE peweHmHi; SFN - Cyvma mMonyneil CXo0CTEa NOKHO-OTPHLATENEHEIX  DELIEHMEL.

L2-repa npod.E.B. MyueHko - HEYeTKOE MYNETHKNSCCOE0E ofofwEHHE Knacouueckoi F-repel ¢ yyerom CPE OHWX ypoerel cxoacTea [KONOHKE BEIENEHS KENTEIM POHOM]:
L2-mera = Z{APecision®tR ecall)/[aPrecision+aR ecal]

APrecision = ATRAATP+AFP] - TouHOCTE © Y4eToM CpeHHy YpoBHEH CHOACTEa;

ARecall =ATP/AATP+AFN] - nonHOTa C Y4eToM CPEQHUY YPOBHEN CXOACTES,

ATP=5TP/TP - CpeaHes moaynef CROACTES HCTHHHO-NONOXHTENEHER pewetHi; AFMN=5FN/FN - Cpenes Monynei croaCTBa HETHHHO-OTPHUATENEHEIX PELUEHKRA;
AFP=5FP/FF - Cpearee mMonune cxO0CTEa NOKHO-NONOHMTENEHER pewenmin; AFN=5FMAFN - Cpearee monynedi cx0CTES NOKHO-OTPHMUATENEHBIX PELWEHM.

CTPOKH © MaKCHMANEHBIMA SHAYEHARM F-raeper, L1-mepen 1 L2-mepel Bb0eneHtl gOHOM LWSETA, COOTEETCTEYIOW Er0 KONDHKE.

M3 rpa®ukos YACTOTHER PACMPEAEAEHHA MCTMHHO-NONDHKMTENEHBIK, HETHHHO-OTPMUATENEHEX, NOKHO-MOADKKTEABHEI M A0KHD-OTPMUWAT&bHEE PEWEHIE BHAHOD, YTO Y& BILLE MO0YAb YDOEHA
CHONCTES, TEM G0BIE 4008 WCTHHHBIK PELIEHUE. 3T0 SHAUWT, YTO MOAYIE YPOBHA CXOACTES ABNASTCA A1EKBATHON MEOL CTENEHU WCTHHHOCTU PELUEHWA W CTEMEHH YBEPEHHOCTH CUCTEME
§5TOM PeleHd. [oaTomy cucTema "IAnoc HMeeT A1ekBaTHEIA KPMTERMA ADCTOBEPHOCTH COBCTEEHHEIK PEWEHIM, © NOMOLULBID KOTOPOMD 0HA MOMET OTEHALTPOEATE SABEN0MO NOHHEIE PELIEHHA.

NyueHko E.B. MHESPHAHTHDE OTHOCHTENEHD OFEEMOE AAHHE!X HEYSTKOS MYNETHKAACCOB0S 060GWEHHE F-rMEpE! AOCTOBSPHOCTH Mogenes B aH Pustepreqa e ACK-ananuze
W crcTere "Jigoc” / E.B. Muuerko /¢ TTonWTemariyeckMil CETEE0I 3 NEKTPOHHEIN HAWHEI KUpHAN KYgaHCKoro rocyn apcTBEHHOND arpapHOrD YHUEEpCHTETE [HauuHe
#ypHan KydlaY] [3nekTpoHHe pecype]. - KpacHogap: Kyarad, 2007, - MO2(126). C. 1 - 32 - DA [article (D] 1261702001, - Pexim gocTyna:

hittp: /g kubagro. /201 7/02/pdf/01 . pdf, 2 yna.

Pucynoxk 17 — Buasl npOrHO30B U MEPBI IOCTOBEPHOCTEN B CUCTEME «DUTOCH
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Taxxe HEOOXOAMMO OOpaTUTh BHMMAHHE HA TO, YTO CTATUCTHUYECKHE
MOJIEH, KaK MPaBUIIO, 1al0T 00Jiee HU3KYIO CPETHEB3BEUICHHYIO JOCTOBEPHOCTh
UACHTU(UKAIMY U HE UACHTU(UKALMK, YEM MOJENIN 3HAHUH, U MPAKTUYECKH
HUKOTJIa — 00Jiee BBICOKYIO. DTUM M OINPaBJAaHO MPUMEHEHHUE MOJEJIe 3HaHUM
U3 23 MHTEIUIEKTyaJbHbIX TexHonormh. Ha pucyHke 18 npuBeneHsl 4yacTHbIE
pacnpeneneHns ypoBHEH CXOACTBA M pa3iauuus JUIsl BEPHO M OUIMOOYHO
UJCHTU(ULIMPOBAHHBIX M HE WJICHTU(QUIMPOBAHHBIX CHUTyalluli B HaumbOojee

nocroBepHot Mmogenu INFS.

Yucno TP,TN,FP,FN pelueHuit B MOAENU: , MUHTErpansHbIN KPUTEPUN - PE3OHAHC 3HAHWUI
"ACK-aHanm3 sapnnarbl B Hayke 0 4aHHbIX 2023 Ha OCHOBe AaHHbIX nopTana Kaggle”

33462

29744

26026

22308

1859.0

14872

1154

7436

718

-100 90 80 -0 50 50 40 30 20 10 [ 10 20 30 40 50 60 0 80 %
dact paCT yp CX NG onGHTEnuAMK peLseaE ) Yacr pacnp yp ex Her pewesi: (TP) Koppenawys uacrarvex pacnpeaeneniii THEP, FNTP: 93.5 % ®opwa cosgana: 20,04 2023-23:27:09
{3CT.PACNP.YP.CX NO¥HO-DTpALETERLHLX peLLHit: (FN) Hacr pacnp.yp.cx i (1) Paak.uon.yposw.cxon. MAX uact. pacnp. TNFP. FNTP: 0.0 % Vurepean craemsania = 17

100
100

Pucynok 18 — YacToTHble pacnipeeneHtsi BEpHO U OIIMOOYHO
UIECHTU(ULIMPOBAHHBIX U HE UACHTU(PUIUPOBAHHBIX COCTOSSHUN 00BEKTa

MOJIEJIMPOBAHUS B 3aBUCUMOCTHU OT YPOBHs cXojcTBa B moaenu INFS

JleBoe pacnpeznenenue, OoJiblliee MO AMIUIUTYAE BKIIOYAET HCTUHHO-
OTPULATEIIBHBIE M JIOKHOMOJIOKUTEIBHBIE PELICHHS, a NPaBO€, MEHBIIEE 10
aMIUIMTYZI€, BKJIOYAET JIOKHBIE OTPUILIATEIbHBIE W HCTHUHHO-TIOJ0KUTEIbHBIC
pemieHua. CIOBUT 3THX pacOpelesieHHil OTHOCUTEIBHO IPYr Jpyra M Jpyrue
paznuYus MEXIAy HHMH W TO3BOJISIOT peliaTh 3aJady HIACHTHU(UKAIIMU BUIOB

MaT4Yeu U ApYyTUe 3a1a4uH.
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BuaHO, 4TO U1 OTpHUIIATENBHBIX PEMIEHNNA KOJINYECTBO UCTUHHBIX PEIICHUN
BCErJla MPEBOCXOUT KOJUUYECTBO JIOKHBIX, MPUYEM HpH YPOBHsIX paznuuus 20% u
oombire 60% J0KHBIC OTPHUIIATEIbHBIE PEIICHUS TPAKTUIECKA OTCYTCTBYIOT.
JIns  TNONOXWUTENBHBIX PEIICHWM KApTHHA IPUMEPHO CXO0Xka, 3a
HCKJIIOYeHUEM Toro, 4to oT 0% a0 npumepHo 3% KOJIMYECTBO JIOKHBIX PEIICHUN
OOJIbIlIC YKCIIa UCTUHHBIX, HO Jlajiee UJIeT Ha CIaJl ¥ JIOKHBIC PEIICHHS MePeCcTaroT

BcTpevarbes nocie 30%.

3.5. 3apaya-S. Beioop HaudoJ1ee 10CTOBEPHOI MOIe/IH
Bce nocnenyromue 3aga4n pelaroTcss B Hanbosee JOCTOBEPHON MOJEIH.

HpI/I‘-II/IHBI 9TOI'O IIPOCTHI. Ecau moaens AOCTOBCPHA, TO!:

— uaeHTu@uKaIms 00beKTa C KJIacCOM JOCTOBEpPHA, T.€. MOJAEIb OTHOCHUT
00BEKTHI K KJIaccaM, K KOTOPBIM OHH JICHCTBUTEIILHO MIPUHAJICKAT;

— IIPOTHOSHUPOBAHUC JOCTOBCPHO, T.C. IIGﬁCTBPITGJILHO HaCTymmaroT TC

COOBITHS, KOTOPBIE MPOTHOZUPYIOTCS;

— npunAmue peweHul afeKBaTHO (JOCTOBEPHO), T.€. IOCJE peau3aluu

OPUHATBIX ~ YOPABJSIONMX pPEIICHUA OOBEKT YIpaBi€HUS JEHCTBUTEIBHO
NEPEXOJUT B IieJIeBble OyyIlUe COCTOSHUS;

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

MOJIEIN O0BEKTa MOJCIMPOBAHUS BBIBOJBI MOTYT OBITh C MOJHBIM OCHOBaHUEM
OTHECEHBI K 00BEKTY MOJCITUPOBAHUS.

TexHuyecku caM BbIOOp HamboJIee TOCTOBEPHON MOJIENIU OCYIIECTBIISIETCS B
pexumMe 5.6 cucteMbl «IUT0C» U MPOXOIUT OBICTPO. DTO HEOOXOIUMO JIUIIE IS
pEIIeHHs 3a/1a4u UISHTU(DUKAIIMN U TIPOTHO3UpOBaHus (B pexume 4.1.2), koTopas
TpeOyeT HauOOJbIINE BBIYUCIUTEIBHBIE PECYPChl U MOITOMY PEIIACTCS TOJIBKO
JUISE MOJETIY, 3aIaHHOM TeKyIe. Bce ocTanpHbIe pacyeTbl IPOBOASATCS B CUCTEME
«OUI0C» cpa3y BO BCEX MOJAECIISIX.

B coorBerctBunm ¢ Ttexuonorueii ACK-amamnsza HeoOXOOMMO 3a1aTh
TEKYIIYIO0 MOJENb B pexuMe 5.6, B ee KauecTBe BbIOEpeM Hanbojiee JOCTOBEPHYIO

Mojenb INFS, uTo noka3aHo Ha pucyHke 12.
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t-} 5.6, BeiBpate MogenE W CAENATE EE TEKYLLEN - O >

3analiTe TEKYWYD CTAT. MOGENE MK MOQENE SHAHME

CTarucTHYECK e Gaskl;

(i1, ABS - 4acTHBIA KPWTEPMIL KONMYECTED BCTPEY COMETAHME, | KNAcc-MpW3HaK Y OFBERTOE 00Uy, BRIOOpE L

(" 2 PRCT - yacTHEIM KpUTEPME: Yon, BEPOATHOCTE -0 NPM3HAKA CPEAM NPM3HAKOE 0OBEKTOE [-F0 KNacca

(" 3. PRCZ - yacTHEIM KpUTEPME, YCNOEHAA BEPOATHOCTE I-M0 NPMSHAKa Y OfLEKTOE [-ro K1acca
CHCTEtHO-K.OrHMTHEHEIE FMOLENM [B askl SHaHMA]:

(o 4 |MF1 - yacTHBIE EPWTERMIT KONMYECTED SHAHKA NO A X apkesudy; BepoATHOCTH M3 PRCT

(" B IMF2 - yacTHBIE KPWTERMIT KONMYECTED SHAHKA No A X apkesuqy; BepoATHOCTH M3 PRCZ
6. IMF3 - 4acTHEIE KPWTERME: *M-KEBAAPAT, PASHOCTH MEKLY PAKTHYECK MMM W OHMOAEMBIMMY 00, YACTOT Sk
7. INF4 - yacthem kpurepuic ROI [Return On Investment]; seposThocTi us PRC
3. INF5 - yacTHem kpumepuit ROI [Return On Investment]; sepoAtHocT us PRCZ

9. INFE - 4acTHEIE KpWTERMEE pasH.ycn. M Gesyc. BEpoATHOCTEN, BEpoATHOCTH 1S PRLCT

Ty Ty Ty )

T0IMNFY - HacTHEIR KpUTEPKME: pasH.ycn.|W Aesycn. BEpOATHOCTEN; BEpOATHOCTH M3 PRCZ

¥.ak 3a0aBaTE NApaMETPEl CHHTEEA MOLENEk
B kayecTee TEKYWER MOKHD 3A0aTe NOOYHD W3 PAHEE PACYMTaHHEI B pesMay 3.1, 3.2, 3.3 unKn 3.4 cTar. monened
W MOLENER ZHAHMIA, HO 40 MCCNEQ0BaHMA LOCTOEEPHOCTH MOLENEN B pesMte 3.0 perorMEHIYETCA BEIOPATE B KaYecTEe
TeEUWER 623y 3HaHWE IMF1. CMeicn rMogenei SHAHWE, NpUMEHABKE B CMCTEME '"JH00C3++" PACKPET B MYGIMKALWAR,

PastELL EHHEE Mo agpecard http:Adc kubagro i aidozindes. htm, bttp:d Aaas bairpe. comAfile/ 733311/

Ok Cancel |

Pucynox 19 — Beibop Texymieir Moaenu

[Tocne 3TOro HEOOXOAUMO MPOBECTU MAKETHOE paclo3HaBaHUE TEKYILEH MOJENHU B
pexume 4.1.2 (pucynok 20)
o

ETa.U.HM HCA0NHEHHA NPOULECCS

CMERALA: MFACEBOEHME MOOENA "INF1" CTATYCA TEKIWER MOOE MK

1/7: KonWpoBaHKe B MECCHERl MTOMOERR CTROK M CTONGUOE TEKYWER Modenuw-[oToeo

27 MNepeHoc MHgOpHaLKHKY U3 TEKYWER MOAENW & a3kl knaccoe: Classes W Gr_ClSc-ToToEo
37 MNepeHoc MHgOopMaUKHKY M3 TEKYWER MOSENM B Ga3k NpM3Hakoe: Aftibutes u Gr_OpSc-ToToEo
447 PacueT 2HaYMMOCTM KNACcC.H onKc.wkan-Cspoc cymmaTopoe - [0ToED

5/ PacyeT 3HaYMMOCTH KNACC.H onKec.wrkan-Hakonnenue aaHHex - [oToBED

B/7: PacueT sHauMMoOCTH KNacc W onuc.wkan-Jopacuet - ToToED

7 3anMcE MHDOPMaUMK O TERYWER Mogenu-MoToED

Breop monead 3vadHdi "INF1" B kavecTBE TEKYWEA NpowWen yenewHo!!!
HDDI’HDS BPEMEHH MCNONHEHKWA

Hauano: 13:40:21 Oxonvanue: 13:40:22
100% Ok
Mpowno: 0:00:00 Oeranocs: 0:00:00

Pucynok 20 — ITakeTHO€E pacrno3HaBaHUE TEKYLIEH MOJETN
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Pemenne 3amaun wuaeHTU(UKAIMM MOXET OBITh PACCMOTPEHO Ha
HECKOJIbKMX MOJEISAX, B KOTOPBIX PAaCCUYMTAHO KOJIMYECTBO MH(OpMAIMH MO A.
XapkeBuuy,  KOTOpoe€  ObUIO  CTEHEpUPOBAaHO MO  MPUHAIICKHOCTU
UACHTU(DUIIPYEMOTO OO0BEKTa K KaXIOMY W3 KIACCOB, YUYUTHIBAsS NPU3HAKU

00BEKTA.

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

[Ipun pemenuu 3agaun UACHTU(PUKALMHI KaXIAbId OOBEKT PACIO3HABAEMOM
BBIOOPKH CpPaBHUBAETCS 110 BCEM CBOMM IPU3HAKAM C Ka)JbIM M3 0OOOIIEHHBIX
o0OpazoB kiaccoB. CMBICT pelIeHUs 3aa4i UACHTU(DUKAIIMK 3aKITI0YAeTCS B TOM,
YTO MPHU ONPEAECICHUH MPUHAMIECHKHOCTH KOHKPETHOTO 00BEKTa K 000OIIEHHOMY
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 OTIMYAIOTCS OT OOBEKTOB JPYTUX KIACCOB.

3amaun UACHTU(UKAIUKA U TPOrHO3UPOBAHMS B3aMMOCBS3aHbl U MaJlo YeM
OTJMYAIOTCA JAPYr OT Apyra. ['maBHOe pasznuune MeXIy HHUMH B TOM, YTO TIpHU
UACHTU(UKAIIMM 3HAYEHUs] CBOMCTB U MNPUHAMICKHOCTh OOBEKTa K Kiaccy
OTHOCSITCSI K OJHOMY MOMEHTY BpEMEHH, a TpHU IPOTHO3UPOBAHMM 3HAYCHHUS
(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
BEChbMa TPYAOEMKOH B BHIYMCIMTEIBHOM OTHOIIEHUH. [IpaBaa ¢ ucnosap3oBaHueM
rpaduyeckoro mpoueccopa (GPU) nns pacdyeToB 3Ta mpobiema MPaKTUUECKU
CHSLJIaCh.

CpaBHEeHHE  OCYIIECTBISIETCS  IMyTeM  NPUMEHEHHS HEMETPUUYECKHX
WHTETPABHBIX KPUTEPHUEB, KOTOPHIX B HACTOSIIEE BPEMS B CHUCTEME «DUI0CH
UCIIONB3YeTCSl JIBa. OTWU MHTETpaibHble KPUTEPUM HWHTEPECHbI TEM, YTO
KOPPEKTHBI'' B HEOPTOHOPMHPOBAHHEIX IIPOCTPAHCTBAX, KOTOphle BCErJa 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 «Diioc» obecrnieunBaeT 0ToOpakeHHEe Pe3yIbTaToB
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";
— OO6oOmenHas (opMa MO JIOCTOBEPHOCTH MOJENeH TIpU pPa3HbIX
WHTETPaJIbHBIX KPUTEPHUSIX;
—  OOOOLIEHHBI CTAaTUCTUYECKUN aHaIu3 pe3ylbTaTOB UACHTU(UKALINU
110 MOJICJISIM ¥ MHTETPAIbHBIM KPUTEPHUSIM;
- CraTucTUYeCcKHil aHalu3 Pe3yJbTaTOB HIASHTU(PHUKAIIMU IO KJIaccam,
MOJIEJISIM U UHTETPATIbHBIM KPUTEPUSIM;
— Pacno3naBanme ypoBHS CXOJCTBAa TMPU Pa3HBIX MOJACISIX U
WHTETPAIbHBIX KPUTEPHSIX;
—JlocToBepHOCTh MACHTU(DUKAIIMKM KJIACCOB TPHU Pa3HBIX MOJEIAX U
WHTETPATTLHBIX KPUTCPHUSIX.
Paccmotpum  moapobnee pexkumbl  paboter 4.1.3.1 uw  4.1.3.2,

pPE3yIBTaThl KOTOPBIX MPEACTABIICHBI HA PUCYHKE 21 1 22.
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Motowe 9 knaccos

K.nacecel ¢ Maxhin YpCr

EXPERIENCE_LEVEL-SE

337w
2 ExPERIEMCE_LEVEL-EX -16.60... s
1 EXPERIEMCE_LEVELEN -89.24.. 1O
3 EXPERIEMCE_LEVELMI 41,25, 1O
] »

WHTerpaneHER KpHTepuil croncTea: "Cymma sHaHWEH

EXPERIENCE_LEVEL-SE

L% 11111
2 EXPERIENCE_LEVEL-EX 23 I
3 EXPERIENCE_LEVEL-MI 1356 L
1 EXPERIENCE_LEVEL-EN -100,00 10
3 14 3

9 knaccoe ¢ MasMin 9pCr BCE knaccel BEST. #uneTp no kAaco.wkane  BbIKI @uaeTp no kaace. Wkane [pad.anarparrk]

Pucynok 21 — Pe3ynbrat pexxuma padotel 4.1.3.1, unentudukaims 00beKTOB B

annuzauuna p

bTaTOE PACNO3HABEAHWA B OTHOLLIEHKW

monenu INF5

Knacc-obbexter”. Texywyan mogens: “INF1"

Knaccel

EXPERIENCE_LEVEL-EN

2 EXPERIENCE_LEVEL-EX
3 EXPERIENCE_LEVEL-MI
4 EXPERIENCE_LEVEL-SE

Momowe  Mowok ofbekta

79440 v T
79440 v T
FEA4 v
T4
T34
79440 v T
79440 v T
79440 v T
79440 v T
79440 v T -
] »

MHTErpaneHei KpUTERMIA CxoacTES: ""Cyria SHAHMW

8453 v I
S453. v I
S453. w MI
S453. w MI
S453. w MI
8453 I
B453. v
8453 v T
8453 v
- S453. v I -
» 4 »
B konew B Cneayrow aq 9 zanmced Bce sanucu Mevars #LS Mevare THT MNevare ALL

Pucynok 22 — Pe3ynbrat pexkxuma padotsl 4.1.3.2, uaeHTUdUKAINS KJIACCOB B

moxueiu INF5
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W3 puCyHKOB BBINIE BHJIHO, YTO PE3YJbTAThl UACHTU(MUKAINKN SBISIOTCS
OTJINYHBIMU.

Crnenyer 3aMeTUTh, YTO CHUHTE3 M Bepudukanus Bcex mojerneit 3ansu 10

cekyHa. Ilocie maHHOTO »STama MOXKHO TPUCTYNHTh K BBIOOPY Hamboee

I[OCTOBGpHOﬁ MOJCJIH.

3.6.1. UnTerpanbubiii kpurepuii «Cymma 3HAHUID)

Wuterpanbubiii  kputepuidi  «Cymma  3HaHMID» IPECTaBIIET  COOOMU
CYMMapHO€ KOJIMYECTBO 3HAHMMU, COJEprKalleecs B CUCTEME (PAKTOPOB pa3IUUHOM
IPUPOBI, XapaKTEPUIYIOUIUX caM OOBEKT YIpaBIEHUA, YIPaBIstomue (paKTopbl U
OKpYXXaIoIllyl0 Cpely, O TIepexoje o0bekTa B Oyayliue LEJeBble WM
HEXKENATEJIbHBIE COCTOSHHUS.

WNHTerpanbHbll KpUTEPUd MPEACTABISIET COOOW aJANTHBHYIO (PYHKIHUIO

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

B BbIpakeHHH KpPYTIBIMU CKOOKaMH 0003HAUYEHO CKAISIPHOE MPOU3BEICHHUE.

B koopauHaTtHOU (hopMe 3TO BbIpaKEHHUE UMEET BU/L:

A
;=2 1L,

i=1
rae: M — KOoau4ecTBO Ipajaiuil onucaTeIbHbIX MK (PU3HAKOB);
I; =g}

— BCKTOP COCTOSHUA j—FO KJIacca,

L =L} BEKTOP COCTOSHHS PacIO3HaBAaeMOro OOBEKTA, BKIIFOYAIOIIHMA
BCe BUJIbI (PaKTOPOB, XapaKTEPUIYIOIMINX caM OOBEKT, YIPABIIAIOIINE BO3ICUCTBUS
U OKPY>KaloIlyIo cpeay (MacCUB—IIOKAaToOp), T.€.:
1, eciu i — ii paxmop Oeticmeyent;
f.i =:m, 20e:n> 0, ecau i — il haxmop Oeilcmeyen ¢ UCMUHHOCTLIO T,
0, ecau i — i haxmop ne Oeticmeyem.
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B Tekymieil Bepcun cucremsl «Oij1oc-X++» 3HaUEHUS] KOOPAMHAT BEKTOpa
COCTOSIHHSI Pacro3HaBaeMOro OOBEKTa MNPUHUMANIHUCh paBHbIMH JuO0 0, ecnu
IpU3HAKaA HET, WIH N, €CJIA OH MPUCYTCTBYET Y 00BbEKTa C UHTEHCUBHOCTBIO N, T.€.
NPENCTABIIEH N pa3 (HampuMmep, OyKBa «0» B CIIOBE «MOJIOKO» MpeACTaBieHa 3

pasa, a OykBa «M» - OJIUH pa3).

3.6.2. UuTerpanbublii Kpurepuii «CeMaHTHYECKHH PE30HAHC 3HAHM I
HNHuTerpanbHbIi KpUTepuit «CemaHTHYCCKM I pe30HaHC

3HAHUW» MPEACTABIsACT COOOM HOPMHUPOBAHHOE CYMMApHOE KOJIMYECTBO 3HAHMUIM,
coJieprkaiiieecst B cucreme (akTOpOB pa3IMyHON MPUPOJIbI, XapaKTEPU3YIOIIUX cam
OOBEKT YIpaBIEHUs, YIPABISIIONIUE (DAKTOPHI U OKPYKAIOIIYIO CPey, O IEPEXOAE
o0BeKTa B OyAyIIUe 1IeJIEBbIC WU HEXKENATEIbHBIE COCTOSIHUS.

WNHTerpanbHbIlii  KpUTEpUl TPEACTABISIET COOOW aAIUTUBHYIO (PYHKIUIO

OT YaCTHBIX KpUTEPHUEB 3HAHUM, TPEACTABICHHBIX B help pexxuma 3.3 u uMmeer BUA:

;= #i(‘} -1)(z,-1)

a'ja',M pa}
rae:
y I,
M — KonudecTBO Tpajmanuii OmuMcaTelbHbIX IIKan (MPU3HAKOB); 4  —
L
cpenHsasi MHGOPMATHUBHOCTh MO BEKTOPY Kiacca; — CpeaHee IO BEKTOPY
00BEKTa;
o, .
F  — CpEeIHEKBAIpPAaTUYHOE OTKJIOHEHHE YaCTHBIX KPUTECPUEB 3HAHUI
. Op
BEKTOpa  KJjacca, —  CpPEIHEKBAJpPAaTUYHOE OTKIOHEHHE II0  BEKTOPY

pacimo3HaBacMoro 00BeKTA.

I.={I . I —{L
v {'}— BCKTOpP COCTOSIHHSI J-TO KJlacca, L=iL3_ BCKTOpP COCTOSIHUS

pacro3HaBaeMoro o0beKTa (COCTOSHUSI WU SIBJICHMSI), BKJIIOYAIOIIMN BCE BUJIBI
(bakToOpoB, XapaKTEPHU3YIOIIUX caM OOBEKT, YMPABISIONINE BO3JACUCTBUS W

OKPYXaIOIIyI0 cpeay (MacCUB—I0KaTop), T.€.:
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1, ecaui — i harmop delicmsvent
fiz n, 2de: n >0, ecau i —ii haxmop delicmeyemc UCMUHHOCHTEO 7T,
0, ecau i — i haxmop ne delicmeyvem

B tekyiueli Bepcuu cucteMsl «iinoc-X++» 3HaueHHs] KOOPAUHAT BEKTOPA
COCTOSIHMSI pacliO3HaBaeMOro 00beKTa MPUHUMAIUCh paBHbIMU 11100 0, eciu
IpU3HaKa HeT, WK N, €CITU OH IPUCYTCTBYET Y 00BEKTa C MHTEHCUBHOCTBIO 1, T.€.
IpeCTaBiICH N pa3 (Hampumep, OyKBa «0» B CJIOBE «MOJIOKOY TpeCTaBiIeHa 3
paza, a OykBa «M» - OJIMH pa3).

[IpuBeneHHOE BBIpaKEHUE IJIS1 MHTETPAIBHOIO KpuTepus «CeMaHTHYECKUU
PE30HAHC 3HAHUN» MOJIy4aeTCs HEMOCPEICTBEHHO U3 BBIPAKECHUSA U1l KPUTEPHUS
«CymMMa 3HaHWW» IIOCHE 3aMEHBbl KOOPAMHAT IEPEMHOKAEMBIX BEKTOPOB HX

-1, I-I
I;—> v_J L 2= _
CTaHIapTU3UPOBAHHBIMU 3HAYCHUSIMU: i o

[Toatomy 110 cBOEH

CYTH OH TaK>e SBJISIETCS CKaJISIPHBIM MIPOU3BEICHUEM JBYX CTaHAAPTU3UPOBAHHBIX

(eIMHUYHBIX) BEKTOPOB kiacca M oObekra. CyllecTBYIOT M MHOTO JPYTUX

crioco00B HOPMHUPOBaHUS, HAMPUMEDP, MyTEM MPUMEHSS CIUIAHHOB, B YACTHOCTHU
I—}ﬁ— Li—yﬂ,

JIMHENHON VHTEPIOJISILNHN: R I=-I™ 5y, MTO3BOJISIET

MPEJIOKUTH IPYTUE BUJIBI MHTETPpAIbHBIX KpuTepueB. Ho oHM B HacTosIee Bpemst

HE pEaInu30BaHbl B CUCTEME «DUA0CH.

3.6.3. Baxkuble MaTeMaTH4YeCKHE CBOMCTBA HHTEIPAJIbHBIX KPUTEPUEB
/laHHbIE HHTErpajbHbIC KpUTEepuMn o0JsafaroT O4YeHb

WHTEPECHBIMU MaTEMAaTUUYECKUMU CBOMCTBAMH, KOTOpPbIE OOECIEYMBAIOT €My
BAKHBIE JJOCTOMHCTBA:

Bo-niepBbIX, HHTErpaibHbIA KPUTEPUN UMEET HEMETPUUECKYIO IPUPOAY, T.€.
OH SIBJIAIOTCSI MEPOM CXOJICTBa BEKTOPOB Kjlacca U OOBEKTa, HO HE PACCTOSIHUEM
MEXIY HHMH, & KOCMHYCOM yTIJIa MEXAY HHUMH, T.€. 3TO MEKBEKTOPHOE HWIIH
nH(popMaIMoOHHOE paccTosiHrue. [103TOMy ero mpuMeHEeHHE SBIISIETCS] KOPPEKTHBIM

B HCOPTOHOPMHUPOBAHHLBIX ITPOCTPAHCTBAX, KOTOPLIC, KaK IMPAaBUJIO, U BCTPEUAIOTCA
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Ha MpaKTUKE M B KOTOPBIX MpuMeHeHue EBKIMI0Ba paccTosHHs (TEOpEeMbl
[Tudaropa) sBiseTcs HEKOPPEKTHBIM.

Bo-BTOpbIX, [aHHBIM MHTETPAJIBHBIA KPUTEPUM  SBISIOTCS (PUIBTPOM,
MOJABJISIIONIMM  O€JIbIi IIyM, KOTOPBIA BCErja IMPUCYTCTBYET B 3MIMPHUYECKHX
UCXOJIHBIX JAHHBIX W B MOJEJSIX, CO3JaHHBIX HAa UX OCHOBE. JTO CBOICTBO
MOJIABJISTH OCNBIN IIyM MPOSIBISETCA Yy JAHHOTO KPUTEPHUS TEM sipue, 4eM OOJIbIe
B MOJIEJIU I'paJlalliii OMUCATENbHBIX IIKAJL.

B-Tperbux, uWHTErpaibHBIM KPUTEPUHM CXOJCTBA TMIPEACTaBIsAeT CcoOOM
KOJIMYECTBEHHYIO MEPY CXOJCTBA/pa3iNuusi KOHKPETHOTO 00BhEKTAa C 0000IIEHHBIM
oOpazoM  Kjlacca W  HMEET TOT K€  CMBICI, 4YTO W (PYHKIUSA
MPUHAIJICKHOCTH DJIEMEHTa  MHOXECTBY B HeueTko  joruke  JloTdu
3age. OnHAaKO B HEUYETKOM JIOTUKE 73Ta (DYHKIHUS 3adaeTcs UCCIeqoBaTeIeM
anmpHOpPHO TyTeM BHIOOpPAa M3 HECKOJBKHX BO3MOXKHBIX BapuaHtoB, a B ACK-
aHaJu3€ M €ro MporpaMMHOM HHCTPYMEHTapUU — HWHTEIUIEKTYaJbHOW CHCTEME
«9UA0C» OHA pPACCUMTHIBAETCS B COOTBETCTBUM C XOPOWIO OOOCHOBAaHHOM
MaTEeMaTUYECKON MOJIEIIbIO HEMOCPEACTBEHHO HA OCHOBE AMIIUPHUECKUX JAHHBIX.

B-ueTBepThIX, KpOME TOr0 3HAYEHHE HHTETPAJIbHOTO KPHUTEpPHUS CXOJCTBA
IpeJICTaBIsIeT CO0OM aJIeKBaTHYIO CaMOOLIEHKY CTEIIEHH YBEPEHHOCTH CHUCTEMBI B
MOJIOKUTEIIBHOM W OTpULIATEITLHOM peleHnun 0
MPUHAIJICKHOCTH/HEMPUHAITIEKHOCTH 00BEKTA K KIJIACCY WM PUCKa OIIHUOKH MpHU
TaKOM PEIICHUHU.

B-nsaTeiX, 1O CyTH, TpU  paClO3HABaHUM  MPOUCXOAUT  pacyer
k02 dunueHToB I pasnoxkenns QyHknuu o0bekTa LB pAx mo  (QyHKOUAM
KiaccoB ljj, T.e. onpezengeTcs Bec Kax0ro 00001eHHoro oopasa Kkiacca B oopase
o0BeKTa, yTo nmojapoOHee onucaHo B MoHorpaduu: JIynenko E. B. Cuenapusblii u
CHEKTPAJIbHBIM ABTOMATU3UPOBAHHBIM CUCTEMHO-KOTHUTUBHBIA aHAIW3: Hay4dHas
moHorpadus / E. B. Jlynenko. — Kpacnomap: 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. YpouieHHbIi BADUAHT NPUHATHSA PeLIeHU Kak o0paTHasi 3a1a4a
NMPOTrHO3MPOBAHUSA, MO3UTUBHbIN U HEraTUBHbIN HH(POPMALMOHHbIE
noprpersl KiaaccoB, SWOT-ananu3

3aauu NPOTHO3UPOBAHUS U NPHUHATHUS PEUICHUN OTHOCSTCS APYT K APYTY

KaK npsiMasi U oOpaTHas 3aJ1a4u:

— NpU TPOTHO3ZUPOBAHUHM IO 3HAYEHUSAM (HAKTOPOB, NECUCTBYIOIIUX Ha
O0BEKT MOJIETTUPOBAHUS, ONPEENIAETCs B Kakoe Oy yliee COCTOSHUE OH MepenieT
MO/ UX JCHCTBUEM,;

— MpY OPUHITHHU PEUICHUH, HA000POT, MO OYIyIIEMY 1IEJIEBOMY COCTOSHUIO
O0OBEKTa MOJEITUPOBAHUS  ONPENENSAIOTCS  3HAuyeHus  (aKTOpOB, KOTOpHIE
00yCaBIMBAIOT €0 MEPEXO/] B 3TO Oy IyIIee IIEJIEBOE COCTOSIHUE.

Takum oOpa3zoM, 3agadya TPUHATHS pEHICHUN SBISICTCS OOpaTHON 10
OTHOUIEHUIO K 3a7ade MNpOrHo3upoBaHus. Ho 3TO Tak TONbKO B mpocTeHIemM

ciyyae: B ciydae wucnosib3oBanus SWOT-ananmmza (pexum 4.4.8 cucremsl

«Aumocy) [9].

3.7.2. Pa3BuThlii anroputm npunaTus pemeHuii B ACK-anaanse
Onnako SWOT-ananu3z (pexxum 4.4.8 cucteMbl «OUI0C») HUMEET CBOM

OTpaHUYEHMs: MOXKET OBITh 3a/IaHO TOJIBKO OJTHO OyJIylllee LIeJIEBOE COCTOSIHHE,
HEKOTOpbIE PEKOMEHAyeMble (HaKTOPhl MOXET HE OBITh TEXHOJOTUYECKOW U
(bHUHAHCOBOI BO3ZMOXKHOCTU UCTIOIL30BATb.

[Tostomy B ACK-ananuze u cucreme «OUA0C» pealn30BaH pPa3BUTHIN
NrOpUTM NpUHATHUS pemieHuld (pexuMm 6.3) B kotopoM kpome SWOT-ananuza
WCIIOJB3YIOTCS TaKXe pe3yabTaThl pEIIeHUs 3a7ayd IPOTHO3UPOBAHUS U
pe3yabTaThl  KJIACTEPHO-KOHCTPYKTUBHOTO aHAjdW3a KJIAcCOB U 3HAYCHUU
(bakTopoB, T.€. HEKOTOpbIC pE3yJbTaThl pEIIeHUS 3a7a4d  HCCIICIOBAHMUS

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

HCCJIeJ0BaHus €ro Moacjim

3.8.1. UuBepTupoBannbsie SWOT-qnarpaMmMbl 3HaYeHHI ONMCATEIbHBIX
LIKAJ (CeMaHTHYeCKHe MOTEeHIMAJIbI)
NuBeptupoBannbie  SWOT-auarpamMm OTpakaroT CHIYy W HalpaBJEHUE

BIUSHUS KOHKPETHOM Tpajalliyd OIMHCATEeILHON IIKalbl Ha IEpexo] OO0BhEeKTa
MO/JIEITUPOBAHUS B COCTOSIHHS, COOTBETCTBYIOIIUE rpaganusm
KJIaCCU(DUKAIMOHHBIX IIKan (KJacchl). DTO U €CTh CMBICI (CEMaHTUYECKUN
MOTEHIIMAJI) 3TOW Tpajalvu omnucaresbHou mkanbl. MHBepTUpOoBaHHble SWOT-

JarpaMMBbl BEIBOJATCS B pexxume 4.4.9 cucrteMsl «DUm0cy.

9 4.4.9 KonnuectseHHbii agTomatsnposanHsii SWOT-aHanus sHaueHnii gaktopos cpegereanun ACK-ananusa s cucteme "iigoc”

BbiGop 3HaYeHWs (DAKTOpA. OKA3biBAIOLLEro BAMSHME Ha Nepexo) 06beKTa yNpasneHus B GyOylume cocTOsIHMS
HaureHOEaHME SHAYEHWA PaKTOpa
EMPLOYMENT_TYPE-CT

2 EMPLOYMENT_TYPEFL

3 EMPLOYMENT_TYPEFT

4 EMPLOYMENT_TYPE-PT

4 4

SWOT-aHanu3 3HaveHua gaktopa:l "EMPLOYMENT_TYPE-CT" B monenu:6 "INF3"
CNOCOBCTBYET: NPENATCTBYET:

K.on | CocToAHWA DELEKTA YNpaBNEHKA, NEPEXONY B KOTOPbIE Cuna - FK.on | CocToAHWA 0fberTa YNpaBneHKa, NEPEX0LY B KOTOPbIE Cuna
AaHHOE SHaYeHMe dakTopa CTIOCOBCTEYET BAWAH. .. AaHHDE 3HayeHKe takTopa MPENATCTEYET ENMAHMA
] cPeriENCE_LEVEL M) 2856 EXPERIENCE_LEVELSE 4700
1 EXPERIEMCE_LEVELEM 1148
2 EXPERIEMCE_LEVELEX 0696
4 3 4 3
BENHYKUTE punetp no ka.wkane BBIKNOYMTE uastp no kiwkane BEMIYKUTE punstp no kawkane BLIKNHNYMTE guasTp no ki.wkane

Morowe Abz Prel P2 Infl Inf2 Inf3 Infd  InfB InfE Inf7 SWOT-amarparara
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SWOT-ANATPAMMA 3HAYEHNA ®AKTOPA B MOLAENMW: "INF3"
"ACK-aHanus sapnnartkl B Hayke o AaHHbIx 2023 Ha ocHoBe faHHbIX noptana Kaggle"

®aktop: [1] EMPLOYMENT_TYPE

3HaveHue: [1] CT
CoOCTOSIHMS, KOTOPLIM AaHHOe 3Hau.¢(hakTopa CMIOCOBCTBYET: COCTOSIHMR, KOTOPBIM AaHHOe 3Hau.cpakTopa MPEMATCTBYET:

[1] EXPERIENCE_LEVEL
(B 1=2.856

[1] EXPERIENCE_LEVEL [1] EXPERIENCE_LEVEL
[IEN [41 SE

1=1.148 1=-4.700

[1] EXPERIENCE_LEVEL
lelEX 1=0.696

®uneTp no knaccam BoIKMKOYEH. QuanasoH kogoe: 1-4 ®uneTp no knaccam BoIKMKOYEH. QuanasoH kogoe: 1-4

BAWAHME NAHHOTO 3HAYEHHA hAKTOPA HA MEPEXOL, OBbEKTA YIPABNEHHA B COCTOAHHA, COOTBETCTBYIOMIME KNACCAM: opma cosnana; 20.04.2023-23:28:34
Cocrosums 06LexTa ynpasaeuns [Knacc), nepexony B KOTOpWE AaHHOE auenne aktopa CTIOCOECTBYET, oraGpaxaerca auunamy canan KPACHOTO upeta. ToAUMNA AWMHA OTPAXAET CTENEHL BAHAHHS.
Cocrosums 06beKTa ynpasachns (Knacch), NEPEX00Y B KOTOPHE NaHHOE Havenme qaktopa NPEMNATCTBYET, oTo6paxacTcs nuHmsmu cs3n CUHETO usera. ToALIMH AHHHA OTPEXAET CTENEHD BAHSHAR.

Pucynok 23 — KonnuectBennsii SWOT-ananu3 3nHauenuid B mongenu INF1

3.8.2. Ki1acTepHO-KOHCTPYKTHUBHBIN aHAJIM3 KJIACCOB
B cucreme «9iigoc» (B pexxume 4.2.2.1) pacCUuThIBA€TCS MaTpPUIAa CXO/ICTBA

KJIaCCOB IIO0 CHCTCMC HMX JCTCPMHUHAIIMK KW Ha OCHOBC ATOH MaTpPHILBI

pacCcUrUThIBACTCA WU BBIBOJHUTCA TPU OCHOBHBIX (I)OpMBII

¢ 4.2.2.1. Pacuer MATPWL, CXOACTEE, KNACTEPOE M KOHCTPYKTOE KN3CcCcoB - O *

CTadk HonoAHEHKA ApoUeccs

1. Konupoeanue Bt => B dbt & mooenw: 1041 0-Inf?

2. Pacuet Matpuusl cXoacTEa knacoos & Monend: 10/10-Inf?

3. Pacuet kNacTepoE W KOHCTRYKTOE KNaccoe B Mogenu: 10,10-Inf?

4. PuUznueckan copTUpOEKa W AopacdyeT BIl KNECTepoE W KOHCTRYKTOE KNECCOE B0 BCEX MOOS X

PACHET MATPHL| CXOAOCTBA, KNACTEPOB KM KOHCTPYKTOB KNACCOB 3ABEPIUEH YCNEWHO M

Mporios BREMEHK HENONHEHKA
Hauano: 13:52:26 Okonvanue: 13:52:28

100% Ok
Mpowao: 0:00:02 Ocranoce: 0:00:00

Pucynok 24 — Pacuet Matpuil CXOACTBA, KJIIACTEPOB U KOHCTPYKTOPOB

KJIaCCOB
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— KpyroBast 2d-KOrHUTHBHAS Juarpamma kiaccoB (pexum 4.2.2.2);

CEMAHTUYECKAA 2D CETb KITACCOB B MOOEJIIN: "INF1™
KOHCTPYKT KIACCA: [1]-EXPERIENCE_LEVEL-EN
Mpunoxenue: ACK-aHanu3 3apnnarbl B Hayke O fjaHHbIX 2023 Ha OCHOBE [JaHHbIX NopTana Kaggle

JnanasoH KoAos KNaccos: 14

YposeHb cxoacTea e Menee: 0%

Yueno orobpaxaenmsix knaccos: 12

Cnocob eeibopkn knaccos: MAX n MIN yp.cx.
Java u spens coaganns dopmbi: 20.04.2023-23:29:21

CXOACTBO H PASMHHE NeXTY KNaccaNK Mo WX NPH3HAKAM (TpaaLAN dhakTOpOB, CHCTENE JETEpMHHALMH):
——  CXO[ICTBO knaccos orobpaxaercs nHHHAMM CBR3H KPACHOIO uBeTa, TONI KA IHKMK B KPYKOUKE B LIEHT D P CTeneHb CXOACTBA.
PAZMNUME knaccos oToBpaxaeTca MMHHAN K cEA3H CUHETQ uBeTa, TONWHHA NMANK (NPHBEASHHAR B KDYOYKE B LIEHTPE NMHHMK) OTPAXAET CTENEHL PASNHYHA.

Pucynok 25 — KpyroBasi 2d-KOrHUTUBHas JuarpaMma KiaccoB
— arJIOMEPATUBHBIX IEHIPOTPAMM, IOJYYEHHBIX B PE3YJIbTATE KOTHUTUBHOU

(ucTMHHOM) KJIacTepu3aluu kiaccoB (pexum 4.2.2.3);

OEHOPOrPAMMA KOrHUTUBHOW KNACTEPU3ALIMKU KNACCOB B MOLENU: "INF5"

"ACK-aHanus sapnnatel B Hayke o faHHbIx 2023 Ha ocHOBe AaHHbIX nopTtana Kaggle"

EXPERIENCE_LEVELEN 1
EXPERIENCE_LEVEL-SE 4
EXPERIENCE_LEVEL-EX 2
EXPERIENCE_LEVEL-MI 3
MEKKNACTEPHBIE PACCTOSHUS: 18 3% 53 70 88 108 123 10 158 178

Dopuia cospara: 20.04.202323:30:01
KNACTEPHASR ©OPMYTIA: (1.4.(2.3))

Pucynok 26 — JlengorpaMMa KOTHUTUBHOM KJIaCTEpU3aLIMU KIAaCCOB
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— rpavK U3MEHEHHSI MEXKKJIACTEPHBIX pacCTOsIHUM (pexum 4.2.2.3);

W3MEHEHUWE MEXKNACTEPHBLIX PACCTOAHUN MPU KOTHUTUBHOWM KNACTEPU3ALIMU KIACCOB B MOLENMN: "INF5"
"ACK-aHanus sapnnaTbl B Hayke 0 AaHHbIx 2023 Ha ocHOBe gaHHbIx nopTana Kaggle™
200.00

Hawm.KnacTepa B KOJax MCX.KaccoB  PaccTosHe Mexay kiactepamn
@3 4249

“*(2.3) 10740

RRAE)) 200.00

Wz

182.50

165.00

147.50

12999

112.49

MexKnacTepHble PaccTOAHMA

9499

77.49

59.99

42.49

1 2 3
Howmepa knactepos ®opma cospana: 20.04.2023-2330:14
KNACTEPHAS ®OPMYNA: (1.(4,(2.3))

Pucynoxk 27 — I'paduk u3MeHEHU MEKKIIACTEPHBIX PACCTOSHUM

3.8.3. Ki1acTepHO-KOHCTPYKTUBHbIH aHAJIHN3 3HAYEHH I
ONMUCATENbHBIX HIKAJ
B cucreme «9iigoc» (B pexxume 4.3.2.1) paccuuThIBaeTCsSl MaTpHUIAa CXO/ICTBA

IMPU3HAKOB I10 CUCTCMC UX CMBICIIY 1 HA OCHOBC ATOM MaTpUIbl paCCUNUTBIBACTCA U

BBIBOJUTCA TPpU OCHOBHBIX (I)OpMBII

o

|:TE.CLMH HCADNHEHKWA NPOLECCa

1. KonupoeaHde Bt => B dbf B Monenw: 1041 0-nt?

2. PacueT MaTpuUEl CxoACTER NpWEHaKoE B Monend: 1041 0-Inf?

3. PacueT KNACTEPOE WM KOHCTRYKTOE NEMEHakoE B Mogenu: 10/10-nf?

4, PrzMYECKEd COPTHPOEKS M gopacdeT B KNECTEpOE WM KOHCTPYKT OB NPHMEHEKOE B0 BCEX MOLE N

PACHET MATPHL CXOOCTBA, KNACTEPOB M KOHCTPYKTOB MNPU3HAKOB 3ABEPWIEH YCIMEWHO M

nDDFHDS EPEMEHI HCMNOAHEHKMA

Havano: 13:58:19 Oxonuyanue: 13:58:29

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

Pucynoxk 27 — PacdeT matpuil CX0JICTBA, KIACTEPOB U KOHCTPYKTOPOB

MIPU3HAKOB
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— KpyroBasi 2d-KOTHUTHBHAsI [uarpamma npu3HakoB (pexxuM 4.3.2.2);

CEMAHTUYECKAA 2D CETb NMPU3HAKOB B MOOENMWN: "INF3"
KOHCTPYKT MPU3HAKA: [1]-EMPLOYMENT_TYPE-CT
Mpunoxexue: ACK-aHanus 3apnnatbl B HayKe 0 AlaHHbIX 2023 Ha OCHOBe AaHHbIX NopTana Kaggle

JManasoH KOoB NPHIHAKOB: 14
'YpoBeHb CXOACTBa He MeHee: 0%
Yueno orobpaxae bix npn3Hakos: 12
Cnocob BbIOOPKH KNaccos: MAX u

MIN yp.cx.
Jlara n spenA co3ganus copubi:  20.04.2023-23: 34:56

(CXO/ICTBO W Pa3nHyMe MEXTY NPH3HAKaNM NO X NPASKaKaM (TpajaunsM hakTopos, CHCTEME AETEPMMHaLMH):
e—  CX0[1C TBO np#3taxos oTobpaxaerc nuuuAMK cBA3H KPAC HOIO useTa, TonuuHa nuHun B KPYKOKE B panaer
PA3MM4YME obpaaeTCs NHHKSNH CBS3H CUHETO uBeTa, ToNnuwMKa NMHKK (NPHBEAEHHAR B KDYKOUKE B LEHTDE NHHMK) OTDAXAET CTENEHb PAsNHYHS.

Pucynok 28 — Pe3ynbTar KI1acTepHO-KOHCTPYKTUBHOTO aHAJIM3a PU3HAKOB

— arJiIoOMCpaTUBHBIX ACHAPOIrpaMM, IMOJYUYCHHBIX B PE3YJIbTATC KOTHUTHUBHOM

(MCTUHHOM) KJIaCTEepHU3allMy MPU3HAKOB (pexum 4.3.2.3);

OEHOPOrPAMMA KOrHUTMBHON KNACTEPU3ALUN NPU3HAKOB B MOLOEINN: "INF3™
"ACK-aHanus sapnnartbl B Hayke O AaHHbIX 2023 Ha ocHOBe AaHHLIX nopTana Kaggle"

EMPLOYMENT TYPEFT 3

EMPLOYMENT_TYPE-PT 4

EMPLOYMENT_TYPE-CT 1

EMPLOYMENT_TYPE-FL 2

MEXKNACTEPHBIE PACCTOSHUS: 2 44 66 88 110 132 154 176 198

Popma coanana: 20.04.2023-23:36:53
KNACTEPHAS GOPMYIIA: (3,(4,(1,2)))

PucyHok 29 — nenporpaMMa KOTHUTUBHOM KJIACTEpU3ALUN ITPU3HAKOB
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— rpaduK U3MEHEHUSI MEXKIACTEPHBIX pacCTOAHUM (pexum 4.3.2.3);

W3MEHEHWE MEXKNACTEPHbIX PACCTOAHWU NPU KOTHU TUBHOW KNACTEPU3ALIMWA NPU3HAKOB B MOQENM: "INF3"
"ACK-aHanus sapnnatbl B Hayke o AaHHbIX 2023 Ha ocHoBe AaHHbIX Noprana Kaggle"”
20000

Ne  Hamum.inacrepa B KORax MCX.IpM3HAKoB PaccTORHWe Mesgyy Knaciepasmm
112 237

2 @) 31.80

3 EEn2) 200.00

178.04

15608
13412
1217

90.21

MeRKNaCTEPHbIE PACCTORHHA

68.25

4629

2433

237

1 2 3
Homepa knacTepos ©opua cospana 20.04 2023-23.36.07
KINACTEPHAS GOPMYNIA: (3.(4.1.21))

Pucynoxk 30 — rpaduk u3MeHEeHUs MEKKIIACTEPHBIX PACCTOSHUM

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

JICKJIApaTUBHBIM THOPUJIHBIM ~ MOJIENIIM W OOBbEIUHSIET B ce0e HEKOTOpbIe
MOJIOKUTENIbHBIE  OCOOEHHOCTH  HeMpocereBoil W ¢peliMoOBOM  Mojenei
MPEICTABJICHUS 3HAHUU.

Kiacchl B 3T0i1 MOZieNId COOTBETCTBYIOT HEMPOHAM U (peiimam, a IpU3HAKH
penenTopaM U mnanusm (onucaTeabHbIe Kbl — CIIOTaMm).

Ot ¢peitMoBOIl MOJENH NPEACTABICHUS 3HAHUN MOJEIb CUCTEMBI «DUT0CH
oTnuyaeTcsi cBoed H(P(PEKTUBHON W MPOCTOM MNPOrpaMMHON peanu3alue,
MOJTyYEHHOM 3a CUeT TOro, YTO pa3Hble (PpelMbl OTINYAIOTCS APYr OT Apyra He
HAa0OpOM CIIOTOB M HINanui, a Jauiib uHpopmanueid B Hux. [loaTtomy B cucreme
«iocy mpH yBEIMYEHUH uucia (PpeiiMOB caMO KOJMYECTBO 0a3 MaHHBIX He
YBEJIMYMBACTCS, & YBEJIMYMBAETCS JIMIIb MUX Pa3MEPHOCTb. JTO SIBIAETCS OYEHb
BaYKHBIM CBOMCTBOM MOJI€NIEH CUCTEMBI «DHUI0CY, CYIIECTBEHHO O0JIEryaromuM 1
YIPOLIAIOIIUM IPOTPAMMHYIO pEATU3ALINH.

OTr HeWpoceTeBOM MOJENM NPEACTABICHUS 3HAHUM MOJEIb CHUCTEMBI

«DHUI0C» OTINIACTCA TEM, UYTO:
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1) BecoBble KOIPGUIMEHTHI HAa pelenTopax He  NOAOUPaIOTCA
UTEPAIIMOHHBIM  METOJIOM  OOpaTHOTO  pacmpoCTpaHEHUs  OIMMUOKH,  a
pPacCUUTHIBAIOTCS METOJIOM TPSIMOr0 CYeTa Ha OCHOBE XOPOIIO TEOPETUYECKU
00OCHOBaHHOM MOJIENHM, OCHOBAaHHOW Ha TeOopuHu HHGPOpPMAIUH (3TO HATIOMHUHAET
0alleCOBCKHUE CETH);

2)  BecoBble  KOI(POUIMEHTHI  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_[HH/ TOPMOKCHUA OTO6pa}Ka€TCSI B (1)0pM€ OBCTA U TOJIIWHBI ICHApPUTA.

HENOKAINBHbIA HEMPOH B MOLENU: "INF3"
HeiipoH: [1]-EXPERIENCE_LEVEL-EN
MpunoxeHue: ACK-aHanus sapnnatel B Hayke 0 AaHHBIX 2023 Ha OCHOBE AaHHbLIX NopTana Kaggle

[1] EXPERIENCE_LEVEL
[ EN

Popma cosnana: 20.04.2023-23:39:31

AK ULEE sausHue
TOPMO3ALIEE BAUSHUHE OTOEPAXAETES AUHHA

Pucynoxk 32 — HenokanbHblid HEHPOH B Mozesn «INF3»

3.8.5. HeroxaJibHasi HEHPOHHAA CETh
B cucreme «D2#goc» e€cTh  BO3MOXHOCTh  IIOCTPOEHHUSI  MOJEJEH,

COOTBETCTBYIOIINX MHOTOCJIOMHBIM HEHPOHHBIM ceTsiM [ 12].
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Ecte Takke BO3MOXKHOCTh BHU3YyaJdW3alMd JIFOOOTO  OJHOTO  CJIOS
HEJIOKaJIbHOW HelpoHHOU ceTu (pexuM 4.4.11 cucteMbl «U0C»).

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

Heiiponbl Ha wn300pa)keHUM CJIOsI HEMPOHHOM CETH PaCIOJIOKEHBI ClIeBa
HafpaBo B MOpsJAKE YObIBaHUS MOJYJSI CyMMapHOW CHIIbBI UX JI€TepMHUHAIUU
peuenTtopamMu, T.€. CleBa HAXOAATCS  pe3yjbTaThl, HamboJee IKECTKO
O0OyCJIOBJICHHBIE JCHCTBYIOIIMMHU Ha HUX 3HAYeHUAMHU (HaKTOpOB, a CIpaBa —

MECHEC KECTKO O6y0J’IOBJ’IeHHBIC.

MAPETO-NOOMHOXECTBO HENOKANIbHOW HEMPOHHOW CETHU B MOLESM: "INF3"
OTto6paxeHo: 100.00% HanGonee 3HaYMMBIX CUHANTUYECKUX CBA3EH
"ACK-aHanus 3apnnatbl B Hayke 0 faHHbIX 2023 Ha ocHOBe AaHHbIX nopTana Kaggle”

EXPERIENGE

HelpoHbI:
{1,4}=>

PeuenTopbi:
{1,4}=>

::::::

CBA3K Mexay peLenTopaMu U HeW| LiseT nuHUM T 3HaK CBA3M ("+,'-'), a TONWMHA NUHAN - CUNY CBASK:
———  AKTUBWPYIOLLAA ¢BASb MeXAy PeLenTopoM U HeipoHoM oTobpaxaeTcAa KPACHbLIM usetom
TOPMO3SILUAS cBASb MeXAy PeLenTopoM M HelipoHoM oToGpaxaeTcs CUHWM usetom

Pucynok 33 — I[TapeTTo — moJAMHOXKECTBO HEJIOKAIbHOW HEMPOHHOU CETH

3.8.6. 3D-unTEerpasibHble KOTHUTUBHBIE KAPTHI
3d-uHTerpanbHas KOTHUTHMBHASI KapTa SIBISETCS OTOOpa)KEHHWEM Ha OIHOM

PUCYHKE KOTHUTHUBHBIX JUArpaMM KJIACCOB U 3HAYEHUH (PaKTOpOB BBEPXY U BHU3Y
COOTBETCTBEHHO U OJHOTO cjosi HeWpoHHOU cetu (pexum 4.4.12 cucrtemsl

«Umocy).
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MAPETO-NMOAMHOXECTBO HENOKAJNIbHOW MHTEMPANbHOW KOTHUTUBHOW KAPTbI B MOOENMN: "INF3"
Otob6paxeHo: 100.00% Hambonee 3Ha4MMbIX CUHANTUHECKUX CBA3EN
"ACK-ananus sapnnartbl B HayKe 0 AaHHbIX 2023 Ha ocHOBe AaHHbIX nopTana Kaggle"

¥ 1
eipou 2 Cj\\\ /

1, 49=

| = S
<5/
Peuenropbi:

1, 4=

CBA3M MeXay peLenTopamm u Heips . UBeT nuamm 3HaK cBA3M ('+','-'), a TONWMHA NMHWKM - CUNY CBS3N:
—  AKTUBUPYIOUAA cBAsk Mexay peLenTopoM U HelpoHoM oTobpaxaetca KPACHBIM usetom
TOPMO3SLIAA cBsisb Mexay peLienTopoM 1 HeipoHoM oToBpaxaeTcs CUHAM usetom Oro6p.

HOPMATHBHOCTH
20.04.2023-23:40:47

Pucynox 34 — 3d-xoruutuBHas AuarpaMmma KjaccoB U IPU3HAKOB

3.8.7. 2D-uHTerpajibHble KOTHUTUBHBIE KAPTHI COIEPKATEIBLHOI0 CPAaBHEHMS
KJIACCOB (OMOCPeI0BAHHBbIC HEUEeTKHE MPAaBA0INO0A00HbIE PACCY KICHMS)
B 2d-kOTHUTUBHBIX JUarpaMMax CpaBHEHHS KJIAcCOB II0 CHCTEME HX

JIETEpPMUHAIIUN BUIHO, HACKOJBKO CXOJHBI MM HACKOJBKO OTJIMYAOTCS JIPYT OT
JIpyTa KJaccChl M0 3HaYEHUSIM 00YCIaBIMBAIOIMIUX UX (PAKTOPOB.

OnHako MBI HE BUAUM U3 3TOU JUarpaMMbl, 4eM UMEHHO KOHKPETHO CXOJIHBI
M 4eM HUMEHHO OTJIMYAIOTCS ATH KJIACCHI MO 3HAYCHMSIM OOYCIaBIMBAIOUINX HX
bakTopoB.

DTO MBI MOXXEM YBHUJIETh W3 KOTHUTHBHOW JUarpamMMmbl COAEPKATEIHHOTO
CpaBHEHUS KJIACCOB, KOTOpasi 0ToOpakaeTcs B pexkume 4.2.3 cucTeMbl « IUT0C».

2D-uHTerpanbHble KOTHUTHBHBIE KapThl COJEPKATEIBHOTO CpPaBHEHUS
KJIACCOB SIBJIAIOTCS TPUMEpPaMU  OMOCPEIOBAHHBIX HEUYETKUX MPaBIONOI00HBIX
JIOTUYECKUX 3aKIIOUEHUHN, 0 KOTOPBIX MOXKET ObITh TepBhIM Tucan Jpepap Iloiia
[13]. BnepBbie 00 aBTOMAaTH3UPOBAHHOW peaU3alMN PACCYXKIECHUNU MOAOOHOTO
TUIA B UHTEJUIEKTyaJbHOU cucTteMe «Ihaoc» HamucaHo B 2002 roay B pabdore [1]
na crpanune 5211 Tosxe 06 stom mucanocs B pabore [7]"” u psme mpyrux
paboT aBTOpa, MO3TOMY 3/€Chb MOJApPOOHEEe paccMaTpuBaTh 3TOT BOIPOC

HEIEJIECO00Pa3HO.


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 BOOChl. CripalmBaeTcs, 3TU NPU3HAKKA BHOCAT BKJIAJl 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 M 3Ha4YeHUH (hakTOpoB (IIPU3HAKOB) M3BECTHO, HACKOJILKO 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 TeMHbIe IJa3a. Tak 4YTO MOHSATHO, YTO ATH

IIPHU3HAKHW BHOCAT BKJIA/[ B pa3JIMYHC 3TUX JIBYX JIIOI[GI\/'I.

3.8.8. 2D-unTerpasibHble KOTHUTHBHBbIE KAPThI COIEPKATEIHLHOT0 CPABHEHHS
3HaYeHu#l GaKTOpPOB (0OMOCpPeI0BAHHbIC HEYEeTKIE MPABAONOA00HbIE

paccyKaeHus1)
N3 2d-KOrHUTHBHBIX JUarpaMM CpaBHEHMsI 3HA4€HUU (HaKTOpPOB MO HX

BIIMSHUIO HAa OOBEKT MOJEIUPOBAHUSA, T.€. HAa €ro MEepexo/ibl B COCTOSHUA,
COOTBETCTBYIOIIME KJIacCaM BIIOJIHE TIOHSATHO, HACKOJIBKO CXOJHBI HWJIH
OTJIMYAKOTCS JTIOObIE BA 3HAYCHUS (PAKTOPOB MO UX CMBICTTY.

HammomanM, 9T0 cMBICH, corjlacHO KoHmenuuu cmbicia Illenka-AoGenbpcona,
ucnosbzyeMoit B ACK-aHanu3e, COCTOUT B 3HAHUM ITPUYUH U MOCJIEACTBHI [ 14].

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

OTO BHJHO M3 KOTHUTHUBHBIX JMAarpaMM, KOTOPbIE MOKHO TOJIY4YHUTh B

pexume 4.3.3 cuctembl « IUT0CH(PUCYHOK 35).
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KOrHUTUBHAA OAUWArPAMMA NPU3HAKOB B MOLEIMN: "INF3"
"ACK-aHanu3 sapnnarbl B Hayke o flaHHbIX 2023 Ha ocHOBe AaHHBIX nopTana Kaggle"
On.wkana: [1] EMPLOYMENT_TYPE . 0 On.wkana: [1] EMPLOYMENT_TYPE
MpwsHak: [4] PT Cxop./pasn.npusHakos: 100.000% Fpuskak: [4] PT
HavmeHoBaHmA knaccos: HanmeHoBaHma knaccos:
[1] EXPERIENCE_LEVEL 112,551 1b=12.551 [1] EXPERIENCE _LEVEL
LIEN 1p=627.563 1p=627.563 H1ET
1c=0.004 1c=0.004
[1] EXPERIENCE_LEVEL TS TG [1] EXPERIENCE _LEVEL
BIEX Ip=-25.806 Ip=-25.806 HES
1c=-0.009 Ic=-0.003
[1] EXPERIENCE_LEVEL Ib=0.644 1b=0.644 [1] EXPERIENCE_LEVEL
BIm Ip=32.224 Ip=-32.224 BIm
1e=-0.005 1c=-0.005
[1] EXPERIENCE_LEVEL 1b=11.391 1b=11.391 [1] EXPERIENCE_LEVEL
isE Ip=-569.534 Ip=-569.534 BEE
le=0.010 Ic=-0.010
@uneTp no kn.wkane: [0] BCE KNACCUM®UKALUMOHHLIE LWKATLI 1-4 PuneTp no Kn.wkane: [0] BCE KNACCUOUKALMOHHGIE WKATLI 1-4
CXOACTEO H PAZAHYHE MEXAY NPHIHAKAMH N0 HX KAACCAM C YHETOM CX0ACTE: opna coznana: 20.04.2023-23:43:09. Mokazano KoandecTeo caaaeh <=99999
CXOoNCTBO MK
PA3UIUE

Pucynok 35 — KoruutuBHas quarpamma npusHakoB B Mmoaenu INF3

3.8.9. 3HaUMMOCTDH ONMCATEJbHBIX HIKAJ M UX I'PAXALMH
B ACK-anamm3e Bce (hakTOphl paccMaTPUBAIOTCSA C OJIHOM €IMHCTBEHHOMU

TOYKHU 3pPEHUS: CKOJbKO MH(OPMAIMU COJAEPKHUTCS B MX 3HAUYEHUAX O IMEPEX0]e
O0BbEKTa MOJECIHUPOBAHMSI M YIPABIEHUS, HA KOTOPHIM OHU JEHCTBYIOT, B
orpeneneHHoe  Oyjayllee COCTOSIHHE, OIKChIBaeMOe KiaccoM  (rpagarus
KJIACCU(DMKAMOHHON IIKaJbl), U MPU 3TOM CHUJIa M HAIpPaBICHHUE BIMSHUS BCEX
3HauCHUU (PaKTOPOB Ha OOBEKT M3MEPSETCS B OJHUX OOIMIUX Ui BCeX (HaKTOpPOB
€AUHULIAX U3MEPEHUS: €IMHUIAX KOJIMYeCcTBa nHpopmaluu [6].

3HaUUMOCTh (CEeNEeKTHBHAs CuJia) rpajauuii onucarenbHbix mkaia B ACK-
aHallu3e — O3TO BapUaOENbHOCTh YACTHBIX KPUTEPUEB B CTATUCTUYECKUX WU
CUCTEMHO-KOTHUTUBHBIX MOJIEIIAX, Hanpumep B mojaenu Infl, 3to BapuabenbHOCTD

uHdopmaTuBHOCTEH(pexuM 3.7.5 cucteMbl « IUA0CH).
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NAPETO-KPMBAS 3HAYMMOCTU MPALALIMIA OMUCATENbLHbIX LKA (MPU3HAKOB) B MOZENM: "INF1"
"ACK-aHanus sapnnarbl B Hayke o AaHHbIx 2023 Ha ocHOBe AaHHbIX nopTana Kaggle"”

100.0

_~

\

752

69.0

rpanauumii

627

56.5

0.0

3HAUMMOCTS PARALYIN ONHCaTENHOH WKansi (2e NDU3HEKS, MPEACTABNAET €6 MOMeaHO: e 2aaa: s 50% wanGonee
obwexT: " " cam. Koniie A0c BAPUABETLHOCTL 3HAYEHNN PHTEPHER, OCHOBAHHLIX Ha JTOM 34% wanbonee
MpH3HAKe, N0 KACCAN B CTATHCTUECKUX MOAENSL Inf2. Inf3, Infd. InfS, Inf6, Inf7_ Vuaue roB0PA HEKOTOPLI MPHAHAK AEMASTCA TeM GOMEe SHAUHMEIM, Uem Kauecrao
GonbLe OH B CPEANEM COREXUT 0 WM OGLEKTa K OHHM KNACCEM W HE DHHAANEXHOCTH K ADYTHM

Myt Ha oroGpaagmeii aitn: D-\DOWNLOADS\AIDOS-XIAID_DAT; VSTE] P 0pSc-INF1.jpg Dopva coanana: 20.04.2023-23:46:24

Pucynoxk 36 — [lapeto-kpuBasi 3HAUMMOCTH TPAallMid ONKUCATEIbHBIX

IIKaJI

3HAYUMOCTh BCEM OMUCATEIILHOM IIKAJIBI SABJISETCS CPEOHUM OT CTENEHU

3HAYUMOCTH ee Tpajaiuii (pexxuM 3.7.4 cuctembl «IUT0C»).

t) Coobledye 06 yCnewHoM 3aBepLUeHy onepaumm x

0

PesyneTaThl pacyeTa SHAYUMOCTH ONUCATENEHEIX WKAN COAEPKATCA B 333K A8HHEIX CTATMCTHYECKUE M MHTENNSKTYaNEHEI Mogenel:
'Z0S_Abs.xls", "Z05_Prel.xls", "205_Prc2 xls™, "Z20S_Inf.xls", "20S5_|Inf2.xls", "Z205_Inf3.xls", "Z05_Infd.xls", "Z0S_Inf5.xls",
"Z0S_Inf6.xls", "Z05_Inf7.#ls" B nanke Terywero npuaoskenna; C:RAIDOSYWAID_DATANADODDOT 25NSYSTEMN,

374 Ba3bl AaHHBIK OTKpBIBaIKTEA B MS Excel W noaraToBAeHE! AR NEYSETH W NOAYYEHWA MPaPUKOB.

3HAYMMOCTD WKANE! ABNAETCA CPEAHUM SHAYMMOCT BN 88 MDALAELUIMIA.

3HAUAMOCTE rpanauMi WEKans! [NpUsHaka) NpeacT aenAeT cofoll BEapUatensHOCTE KOAMYECTES MHPOPMELMM B 3TOM NPU3HaKe

0 NPUHALNEKRHOCTH AW HE NDMHALNEKHOCTI OBEKTA © 3THM NPU3HAKOM K Da3AWYHbINM KAACCAM, KOTOPbIE BCTh B MOLENW.

PucyHok 37 — cpeiHUM OT CTENIEHU 3HAUMMOCTH T'pajlaliiii
Ecnu paccoptupoBarhk Bce rpaganuu (akTtopoB (IPU3HAKH) B TOPAIKE
yObIBaHUSI CENIEKTUBHOM CHJIBI M MOJYYHTh CyMMY CEJIEKTUBHOM CHUJIbI CHCTEMBI

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

«2UI0C» KOJMYECTBEHHO OIEHUBAETCS CTETIEHBIO BapuaOeIbHOCTH 3HAUYCHUMN
¢dakTopoB (Tpajanuii OMMCaTENbHBIX IIKaJd) B KOJIOHKE MAaTpPHUIBl MOJIEINH,
COOTBETCTBYIOLIEH TaHHOMY KJlaccy.

YeM BbllIE CTENEHb IETEPMUHUPOBAHHOCTHU Kjlacca, TeM 0ojiee JOCTOBEPHO
OH MPOTHO3UPYETCS MO 3HAUECHUSM (PaKTOPOB.

Crenenb JNETEPMUHUPOBAHHOCTHU (00yCIIOBIEHHOCTH) BCEl
KJIaCCU(PUKALMOHHON IIKaJIbl SBIISIETCS CpEIHUM oT CTENECHU
JNETEPMUHUPOBAHHOCTU €€ Tpajauuid, T.e. KiaccoB (pexum 3.7.2 cuCTEMbI

«Umocy).

t) Coobuedye 06 yCNelwHoM 3a8eplUeHMn OnepaumMm *

i

PesynbTarsl pacyeTa 3HAYUMOCTH KNACCHPUK SUMOHHEIX WKAN COAEPKATCA B 6a3a% AaHHLIX CTATUCTUYECKUY U HHTENNEBKTYaNbHBIN Modenel:
"ZCS_Abs.xls", "ZCS_Prel.xls", "ZCS_Prc2.xls", "2CS_Infl.xls", "ZCS_Inf2.xls", "2CS_Inf3.xls", "ZCS_Infd.xls", "ZCS_InfS.xls",
"ZLS_InfB.xls", "ZCS_Inf7.xls" B nanke Tekywero npunosenus: C:AAIDOSAID_DATANADDDDDT 2ASYSTEMN.

37U Ba3kl AaHHbIK oTRpEIBaTCA B MS Excel W nogroToeneHe! 4R NEYETH U NONYYEHUA MPaPUKOE.
3HAYMMOCTE KNACCHDUKAUMOHHOM WK AL ABNAETCA CPELHUM SHIYMMOCTEN e rPAalMi, T.e. KNaccos.
SHAYUMOCTE MPALALMH KNACCHPUKALUMOHHON WKANLI, T.&. KNACCa, NPEACTABNAET COB0MA BapHateNbHOCTE KOAMYECTES MHPOPMALWU

B BO BCEX NPUSHAKEX MOAENM 0 NPMHANEKHOCTH MAW HE NPUHAANEKHOCTH OGLEKTA C 3THM NPMSHAKEMM K 1aHHDMY KNaccy.
3HaYMMOCTE MPANALMM KNACCHPHK ULWMOHHONM WKaNk! [KNacca) - 3T cTeneHs ASTEPMUHMPOBAHHOCTI 3TOr0 KAacca [ch. peskum 3.7.3).

Pucynok 38 — CpenHee OT CTENEHH IETePMUHUPOBAHHOCTH
OBCYXKJIEHHE

CBepx3agauell  MCKYCCTBEHHOI'O  MHTEIUIEKTA  SIBJSIETCSI  IOCTPOEHUE
KOMIBIOTEPHOM MHTEIEKTYaIbHOM CHCTEMBI, KOTOpas oOjagana Obl ypOBHEM
3¢ ()eKTUBHOCTH  penieHud  HePOpMaTu30BAHHBIX  33/a4, CpPAaBHUMBIM C
YEJIOBEUYECKUM WM NMpeBOCXOoMAmuM ero. Camyro CyHIECTBEHHYIO YacTb CHUCTEM
MCKYCCTBEHHOIO HWHTEJIEKTa COCTAaBJSIOT HKCIIEPTHBIE CHUCTEMBI. OKCIIEpTHas

cucTemMa OOBIUHO ompezensercs kak nporpamma IBM, Moaenupyromias 1edcTBus
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JKCIIEpPTa ueJOBEeKa NpHU peUIeHHH 3a7ad B Y3KOM mpeaMeTHoW obmactu:
cocTaBJIcHHE 0a3bl 3HaHWW W HAKOIUIEHUS uX. B naHHOM KypcoBoi pabote ObuI
MOKa3aHO TIOCTPOCHHE MOJENIM 3aBHUCHUMOCTH TIOKazaTeled TeMmepaTypbl
OKpyKarouiei cpelbl W notpedneHun nuBa xurteasmu Can-Ilayny 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 mozaenu cocrtasisieT 0,840, yTo 3aMeTHO
BBIIIE, YEM JOCTOBEPHOCTh AKCIEPTHBIX OLEHOK, KOTOpas CUMUTAETCS PaBHOMU
okosio 49,4%. ACK-aHanu3 TEKCTOB IMO3BOJIAET: - (OpMUPOBATH OOOOILECHHbBIE
JMHTBUCTUYECKHE 00pa3bl KJIACCOB (CEMaHTUYECKUE Spa) HA OCHOBE ()parMeHTOB
WIM TPUMEPOB OTHOCAIIMXCS K HHUM TEKCTOB Ha JOOOM s3bike; 35 -
KOJIMYECTBEHHO CPAaBHUBATH JIMHI'BUCTUYECKUN 00pa3 KOHKPETHOTO YEJIOBEKA, UITU
onmucaHue 00beKTa, Mpoiecca ¢ OO0OOIEHHBIMU JIMHTBUCTUYECKUMHU 00pazamu
rpyni (KJIaccoB); - CpaBHUBATh 00OOUIEHHBIE JIMHTBUCTHUYECKHE 00pa3bl KIIACCOB
JApyr C JOpyroM H CO37daBaTb MX KJIACTEPbl M KOHCTPYKTBHI, - HCCICAOBATh
MOJICIIUPYEMYIO TTPEAMETHYIO 00JIaCTh MYTEM UCCIIEIOBAHUS €€ JIMHIBUCTUYECKON
CUCTEMHO-KOTHUTUBHOW MOJIENIH; - TPOBOJAUTH WHTEIUICKTYaJbHYIO aTpUOYIIUIO
TEKCTOB, T.€. ONPENEIATh BEPOSATHOE ABTOPCTBO AHOHHWMHBIX U ICEBJIOHUMHBIX
TEKCTOB, TATUPOBKY, *KaHP U CMBICIOBYIO HAIIPABJICHHOCTh COAEPKAHUS TEKCTOB; -
BCE 3TO MOXXHO JieJaTh AJis JIF0OOT0 €CTECTBEHHOIO0 MM MCKYCCTBEHHOIO SI3bIKa

NN CUCTEMbBI KOAWPOBAHHA

BBIBOJ]

[Henbto paGoThl OBLIO MPOBECTH ABTOMATHU3UPOBAHHBIM  CUCTEMHO-
KOTHUTHUBHBIN aHalIu3 3apruiaT B Hayke O AaHHbIX 2023 Ha OCHOBE JaHHBIN
noptaia Kaggle.

JIist 3TOTO OBLIM M3y4Y€HBI METObI (OopMUpOBaHUSI OOOOILIEHHBIX 00pa30B
KJIACCOB M pEIIeHUs 3a7a4 UACHTU(UKAIIMN KOHKPETHBIX OOBEKTOB C KJIacCamw.

HOCTpOCHI/Ie MoJenen OBLIO OCYyIICCTBJICHO C ITOMOIIIBIO CHUCTCMBI
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UCKyCCTBEHHOrOo uHTe/uiekTa Aidos-X, Haubonee AOCTOBEPHON MOJAEINBIO
oka3anack mozaeib INF5, Tounocts Mogemn cocraBmia 0,81.

ACK-aHanmu3, uCroJib30BaHHBIN B IaHHOHN paboTe, MO3BOJISET:

— chopmupoBaTh O00OOIIECHHBIE JWHTBUCTUYECKAE OOpa3bl KIIACCOB
(ceMaHTHYECKHE SApa) Ha OCHOBE (parMEHTOB WM MPUMEPOB, OTHOCAILIUXCA K
HUM TEKCTOB Ha JIIOOOM SI3bIKE;

— KOJMYECTBEHHO CPaBHUTH JIMHIBUCTHYECKHA 00pa3 KOHKPETHOTO
reposi, WiIh OnucaHue oO0BEKTa, Impolecca ¢ 000OIEHHBIMU JIMHTBUCTHUECKUMU
oOpazamu rpyti (KJIaccoB);

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

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

Bce 310 MOXHO nenath asis 1I000T0 €CTECTBEHHOTO WM MCKYCCTBEHHOTO

A3bIKA, UJIM CUCTCMbI KOJAUPOBAHUA].
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