MUHHUCTEPCTBO CEJbCKOT'O X0O351ICTBA POCCHUIICKOM
®FEJIEPALIAA

@eﬂepaHBHoe rocyagapCTBCHHOC 6}OIL>KGTHOG 06pa3013aTem>Hoe YUpPCIKIACHUC
BBICIIICTO 06pa3013aH1/151
«KYBAHCKHI T'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET
UMEHU U.T. TPYBUJIMHA»

®dakynpTeT NPUKIAAHON HHPOPMATHKU

Kadenpa KoMIbIOTEPHBIX TEXHOJIOTHUH U CUCTEM
KYPCOBASA PABOTA

10 AUCHUIUIMHE: MHTEIeKTyalbHbIE CUCTEMbI U TEXHOJIOTUU

Ha Temy: ACK-ananu3a 3aBucuMocTy 3a00JIeBaHUi IeTel OT UX I0J1a U pailoHa
POKUBAHUSA

Brmonuun ctyaent rpynnel: UT32141 XomyTtoB Pyciian AnekcanapoBuy
JlomylieH Kk 3amure:

PykoBoauTens npoekTa: 1.3.H., K. T. H., ipodeccop Jlynenko E.B. ( //

(moxmuCs, pacmml)pOB TIOJITIHICH )

3amuieH 12.04.2023

(mara)
Onenka OTIJIMYHO

Kpacunonap 2023



MHWHHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUIMCKOMN ®EJIEPAIIMU denepanbHoe
rocyJapCcTBEHHOE OI0PKETHOE 00pa30BaTelIbHOE YUPEKICHHUE BBICIIIETO 00pa30BaHUs
«KYBAHCKUM IT'OCY IAPCTBEHHbBIN ATPAPHBI VHUBEPCUTET
UMEHU U. T. TPYBUJIUHA»

DaKyJabTeT NPUKIATHOH HHPOPMATHKH

PELIEH3USA
Ha KypPCOBYIO padoTy

Crynenra XomyTtoBa Pyciiana AnekcanapoBuya

Kypca 2 ouHoi (hopmbl 00yueHus rpymmst UT32141

Hanpasnenue noarorosku 09.04.02 «MHpopMaIIMOHHBIE CUCTEMBI U TEXHOJOTHNY
HanmenoBanne tembl «ACK-aHann3a 3aBUCUMOCTH 3a00JIeBaHUU JIETEH OT UX
110J1a ¥ paiilOHA OPOKUBAHUS

Pentensent: Jlyneuko EBrennii BeHnamMmuHoBMY, 1.3.H., K.T.H., IIpodeccop
(D.U.0., yuenoe 36anue u cmeneuv, 00JAHCHOCb)

OuneHka Ka4ecTBa BbINOJHEHUS KYPCOBOM PadoThI

Oyenka coomgemcmeust
Ne MoKazaTeis («HEYO081EeMBEOPUNENLHOY,
n/m «Y0081eMBOPUMETILHOY,
«XOPOULOY», KOMIUYHOY)
1 CreneHb MOJHOTHI 0030pa COCTOSIHUS IPOOJIEMBI 1 KOPPEKTHOCTh 5
MOCTAHOBKH IIeJIH W 3aJ1a4 UCCIIeIOBAHUS
2 YpoBeHb U KOPPEKTHOCTD UCIIOIB30BaHUS B pab0Te pa3inuyIHbIX 5
METOIOB MCCIICIOBAHMH
3 CreneHb KOMITJIEKCHOCTH pabOThl, IPUMEHEHHS B HEl 3HAaHUN 5
001enpodecCHOHATBHBIX U CHIEIUAIbHBIX TUCIHAIUIMH
4 SIcHOCTB, YETKOCTh, TIOCIIEIOBATEIBHOCTh 1 000CHOBaHHOCTD 5
W3JI0KEHUS
5 | IlpumeHnenmne coBpeMEeHHbBIX TEXHOJIOTHH 00paboTku HH(OpMaIyn 5
KadectBo odopMieHust paboThl (OOIIHI YPOBEHb IPAMOTHOCTH, 5
6 | cTuiap M3N0XKEHUs, Ka4eCTBO WILTIOCTPALIUIL, COOTBETCTBUE
TpeOOBaHUAM 110 0O()OPMIICHHIO)
7 YpoBeHb OCBOCHHSI KOMIIETECHIIMI B Pe3yJIbTATE BBHITIOIHEHHSI 5
KypcoBOi paboThI (poekTa)
8 | OTBeTHI Ha BONIPOCHI NIPH 3aAIUTE 5

JlocTOMHCTBA PabOTHI

Henocratku paboTsi:

V]
Hrorosas oreHka mnpu 3amy OTJINYHO
Pernenzent L~ (E.B. JIyuienko)
«19» despans 2022 1. /



PEDEPAT

KypcoBas pabora conepxut: 70 crpanuubl, 38 pUCYHKOB, 21 aUTEpaTypHBIX
MCTOYHHKOB.

Kmrouessie ciaoBa: CMUCTEMA HMCKYCCTBEHHOI'O MHTEJIIEKTA,
AIDOS-X, KOTHUTUBHBIN AHAJIN3, MOJIEJIN, IIKAJIBI, KJIACCHIL.

ensto pabGotsl  siBasiercss npoBectd  ACK-aHanm3a  3aBUCHMOCTH
3a00J1eBaHUM JETEl HA OCHOBE MX I0Ja U paiioHa npoxkuBaHus. [[oOUTbCs 3TOrO
MOKHO aHaJM30M METOI0B (opMUPOBaHHs OOOOIIEHHBIX 00pa30B KJIAcCOB U
pelieHus 3a1a4 UACHTU(UKALUA KOHKPETHBIX OOBEKTOB C KJIacCaMH, IMPUHATHSA
pEIIEHUI W HCCIEJOBAaHUS MOJEITUPYEMOM MPEAMETHON 00JlacTh myTeM

HucciacaoBaHusa MOACIIN.



Conep:xkanue

BBELEHUIE ...ttt sttt ettt e h e b e s bt e s at e st e e bt e b e e b e e s b et she e e et e et e e beesheenaeesaneeane 6
1.1. OnncaHuMe nccnesyemomn NPEAMETHOM OBMTACTU ....eeeecureeeeiiieeeeiiieeeeeiieeeeeireeeeestreeeeesaseeeeeenseeeeennsens 7
1.2. O6GBEKT U MPEAMET UCCTEAOBAHMSA .eeeeuvrreeeeirreeeeitreeeeisreeeesisseeesaassesesasssaseeasssesesssssesesassessssssesessnnsens 9
1.3. Npobnema, peaemas B PABOTE N €€ AKTYANBHOCTD ..uueviercveeeerrireeeesiireeeessreesessseeeesssseesssssseessssnees 10
1.4, LLE b M 320,8UM PABOTDI weeiiieiiieiieiiieeiiiieeeesieeeesstteesssbeeessssbeeessssbeeesssseeessssseessssssenssssseesssssseesessnens 11

2 IMIETOIDB ettt h e s bt st st ettt et e bt e s bt sh et e et e et e e be e he e sheesat e st e e b e e nbeenneennees 14
2.1. O6ocHOBaHUe TPEBOBAHNI K METOAY PELUEHUA MPOBNEMDBI ...eceeeevrreeeerieeeeeiieeeeeiireeeeinreeeeenrreeeesans 14
2.2. ABTOMaTU3MPOBAHHbIN CUCTEMHO-KOTHUTUBHBbIM aHanM3 (ACK-aHaMM3)..cccccuieeeeeiiee e 16
2.3. Cuctema «3M[0c» - MHCTPYMEHTAPUIN ACK-GHANMBA ..c..uviii ettt e e et e e s ee e 18

3L PESYJIBTATD e s 24
3.1. 3agaya-1. KorHMTMBHas CTPYKTypu3auma npeametTHon obnactu. [Be uHTepnpeTaumm
KNaCCUOUKALIMOHHBIX M OMMUCATENbHBIX LKA M TPALALUM. ...cueieureereeiienitenieeeeeesteesieesieesaeesressreenseesnees 24
3.2. 3aga4a-2. PopmManmnzauma NPEAMETHOMN OBMACTM ...ceeecvreeeeeiriieeeeiiieeeeetieeeeeirteeeeeirteeeeessteeeseassesaeanns 25

3.3. 3agaya-3. CMHTE3 CTAaTUCTUUYECKUX U CUCTEMHO-KOTHUTUBHbIX Mogdenen. MHoronapameTpuyeckasn

TUMU3AUMA U HACTHBIE KPUTEPUM SHAHMM ..eveiiiiirieeeiiiieeeeiiieeeesiseeeesaseeeessseessssseessssssesesssssesssssssessssnssens 31
3.4.33024a-4. BEPUDUKALUMA MOOEIIEM ..ceeeieiieeeueiireeeeeeeeeiiurireeeaeesssasssstsneeessssssssssnsesssssssssssessessssssnnnnns 41
3.5. 3aga4a-5. BbI6op HaNBONEE AOCTOBEPHOM MO ....cvveeeeerieeeeeitireeeetteeeeeisseeeseaseeeeeeassaeeseassenasanns 43
3.6. 3agaya-6. CnucTeMHan MAEHTUPUKALUMNA U MPOTHOSUPOBAHME ....uvvrirreeeeeeeiernrrereeeeeesesinrenneaesessnnannns 45

3.6.2. UnTerpanbublil kputepuit « CEMAaHTHIECKUN PEIOHAHC ZHAHMI ....veeruvreerureerieeenireesreeenreesnnas 48

3.6.3. BaxxHpie MaTEMaTHIECKUE CBOMCTBA MHTETPAIBHBIX KPUTEPHEB. .. .eeeevreerureerrireenureesvreesseesnnes 50
3.7.3apa4a-7. MNoaaeprKKa MPUHATUA PELUEHMM ....eeeeeireeeietreeeeeitreeeeestieeeessteeessssseeesssseseessssseeesssseeessns 51

3.7.1. YrpoluieHHbII BapuaHT MPUHATHUS pelIeHnH Kak oOpaTHas 3aJa4a MpOrHO3UPOBaHUS,

MO3UTUBHBIN M HETATHBHBIN MH(QOPMAIIMOHHBIE TOPTPETHI KIaccoB, SWOT-aHaAMM3........cccverveennenee. 51
3.7.2. PazButsiil anroput™ NpuHATAS PEIICHUN B ACK-GHATHBE ...coovvviiriiieriieenieeeiie e 52
3.8. 3agaua-8. NccnepoBaHne 06beKTa MOAENNMPOBAHUA NyTEM UCCNEA0BaHUA €r0 MOAE/MU ............. 52

3.8.1. MaBepTupoBanusie SWOT-quarpaMmel 3Ha4€HUI OMUCATEIBHBIX ITKAT (CEMaHTUYECKHE

TIOTEHITHAITBI) «.veeuvveeeuereesuseesssesenuseesnuseesssesssesessseessssessseessessnsseesssesssseesssessnssesnssesssseessseesssessnseeenssessnses 52
3.8.2. KnacTepHO-KOHCTPYKTUBHBINA QHAITNS KITACCOB ....veeuveereernreriresreereesneesseesieessnesnneenneesseesseesanesane 54
3.8.3. KnactepHO-KOHCTPYKTUBHBIN aHATU3 3HAUCHUN OMUCATEIIBHBIX HIKAT .eeeuureerureeeneeesareresnneesanes 55
3.8.4. Mopenb 3HaHUM CUCTEMBI «DUI0CY» U HETOKATBHBIC HEHPOHBI ...ccuvveerrereureesieeenneeesreresareesanes 57
3.8.5. HeTTOKATBHAS HETPOHHAN CETB ..veeervreerureerrrreerreessuueesseessseeessseessssesnsesssseessseessssesssessssessssessses 58
3.8.6. 3D-HHTETPATEHBIC KOTHUTHBHBIC KAPTBL. . 0eeruveerureerureessseeesseesssseesseessseeesseessssesssesssssessssessses 59

3.8.7. 2D-unTerpaibHble KOTHUTUBHBIE KaPThI COACPKATEIBHOIO CPABHEHUS KJIACCOB
(ommocpenoBaHHBIE HEUCTKHE MPABIOTIONO0HBIE PACCYIKIICHUS) vevuvverrrvreerureersreeesreesssneesiseesnseeessseesnes 60

3.8.8. 2D-uHTerpanbHble KOTHUTHBHBIE KAPThI COAECP)KAaTEIFHOTO CPAaBHEHUS 3HaYCHUH (PakTOpOB
(onmocpeoBaHHBIE HEUETKHE MPABAONOAOOHBIE PACCYKICHHMS) .vevvenrerrerseenrerreeseenreseessesseessesseseensens 61



3.8.9. 3HaUMMOCTh OMUCATENBHBIX HIKAT U UX TPATAIIMH ..eveeeureeerireeeiieeiieesieeesireesieeesieeesreeesnnee e 62

3.8.10. CrerreHb JETEPMHUHUPOBAHHOCTH KJIACCOB 1 KIIACCU(MDUKATTMOHHBIX TITKAT «..vvveenvreesnveeeraveesnnes 64
OBCYHIEHME ..ottt ettt sttt e h et s bt et e bt e ae et e s bt et e s bt eat e beeae et e s bt eabesbesaeenbesaeeneenne 64
12111 210 J 1 PP P PP PP PPPPPPPPPPPPPPPPPRY 66

CITUCOK JTUTEPATYPDBI .ttt ettt e s s s a et e e e s s s e aee e s 67



BBEJAEHHUE

B nHactosiiiee Bpemsi coBpeMeHHbIe HH()OPMAIMOHHBIE CUCTEMbI MOTYYaroT
Bce OoJblliee pa3BUTHE, YEM paHbIIE OJarogaps TEXHOJIOTHSM HCKYCCTBEHHOTO
uHTeuiekTa. OleHKka KauyecTBa MaTeMaTHIEeCKUX MOJIeNiel HEKOTOPBIX W3 HUX HE
BBIHOCUT KpUTHKU. B maHHON KypcoBoil pabote paccmorpen ACK-ananus
3a0oseBaeMOCTH JieTel ropoaa KpacHogap B 3aBUCMMOCTH OT BO3pacTa U paiioHa
MIPOYKUBAHMSI.

OOBEeKTOM HCCIeIOBaHMs JaHHOW paboThl aHaIU3 3a00JIEBAEMOCTH JACTE
roposa KpacHogap B 3aBHCUMOCTH OT BO3pacTa U pailoHa MPOKUBAHUSI.

[IpoOnemMoil Ha3bIBaeTCsI HECOOTBETCTBUE (DAaKTUUECKOTO TMOJOXKEHUS €N U
KEJTaeMoro B TpeAMETe  HCCIENOBaHUA, @ TaKKe MPOTUBOPEUUE MEKIY
(haKTHIeCKUM u KEITACMBIM, u 3TO HECOOTBETCTBHUE u
MIPOTUBOPEYHE HEPUEMIIEMO.

Ecnu B pabote He mokaszaHa kakas-iubOo mnpobdsema, KOTOPYH HE0OXO0IUMO
pelmTh, TOrJa Takas paboTa HE sBISIETCS akTyalibHOU. [losTomy mpobiiema,

KOTOpas periaercs B paboTe, 10KHA ObITh 0003HAYEHA B CAaMOM Havasie paboThI.



1. IlpeameTHasi 06;1aCTh

1.1. Onucanue uccjegyeMoi npeaMeTHOl 00J1acTn

Jlerckass  TOJUKIMHUKA  SIBISIETCS  CaMOCTOSITEIIBHOM  MEIUIIMHCKOM
OpraHu3aled WM CTPYKTYPHBIM MOJpa3ACICHUEM MEIUIMHCKON OpraHu3aiuu
JUIS OCYIIECTBICHUS MPOQPUIAKTUUECKON, KOHCYJIbTaTUBHOM, TUArHOCTHYECKON U
Je4eOHOM  TOMOINM  JETSAM, HE MPEeIyCMaTPUBAIONMICH  KPYrJIOCYTOYHOTO
MEJIHUIIMHCKOTO HAOJIFOICHUS U JICUCHUS.

PykoBoacTtBo  IIOMMKIMHWUKOM, CO3JaHHOM  KaK  CaMOCTOSATEIbHAs
MEJIMIIMHCKAsT OpTaHW3allMsi, OCYIIECTBISCT TJIaBHBIM Bpad, a PYKOBOICTBO
[TOMMKIMHUKON, CO3MAaHHOM KAaK CTPYKTYPHOE TMOJpa3ACICHUE MEAULIUHCKON
OpraHu3alliyd, OCYIICCTBJISIET 3aMECTUTENIh TJIABHOTO Bpadya MEAUIUMHCKOU
OpraHu3aluu.

Ha powkHOCTH riiaBHOTO Bpaya [IoNMKIMHUKM HAa3HAYAETCA CICLMUAIMUCT,
COOTBEeTCTBYIOIMMN KBanupukanmoHHbIM ~ TpeOOBaHMSAM K CIICHMAIINCTAaM  C
BBICIIIMUM U MOCJIEBY30BCKUM MEIUIIMHCKUM U (hapMarieBTUUEeCKUM 0Opa3oBaHUEM
B cdepe 3IpaBOOXpaHEHHUS, YTBEPXKICHHBIM IPHUKa30oM MHUH3IpaBCOIPA3BUTHS
Poccuu ot 7 uronst 2009 r. N 4151 (3apeructpupoBan MuntoctoM Poccuu 9 utons
20009 r., peructpammonnsiii N 14292), o cnenmansHocTH "ieguatpus’, ""neuedHoe
neno" wiam  "opraHm3anus 3APaBOOXpPAaHEHHUs] U OOIIECTBEHHOE 370pOBbe',
UMEIOIIMNA CTaX pabOThl MO [JaHHOW CHEIUMaJIbHOCTH HE MEHee 5 JeT B
COOTBETCTBHM C IpuKa3zoM Munzapascoipa3sutusi Poccun ot 23 wuronsa 2010 r.
N 541 "O6 yrBepxkaenuu EnuHoro KkBanu(UKaMOHHOTO —CHpPaBOYHHUKA
JIOJDKHOCTEH PYKOBOJUTENEH, CIICIIMAJINCTOB u
ciyxammx, paszaen "KpamudukanuoHHbie XapaKTEPUCTUKU JIOJDKHOCTEH
paboTHUKOB B cepe 3apaBooxpaHeHus".

Ha npomxHoCTh 3aBenyromiero otAesneHUEM I[lOJUKIMHUKY Ha3zHa4YaeTcs
CIICIIMAJIHCT, cooTBeTcTBYIOmUN KBanupukarmoHHbpIM TpeOOBAHUSIM K
CIIeIMaJIUCTaM  C  BBICIIMM W TMOCJIE€BY30BCKMM  MEAUIMHCKUM U

bapmaleBTHUECKUM oOpa3oBaHHEM B cdepe 3JIpaBOOXpPaHEHHUS,



YTBEPKJICHHBIM IIpUKa3oM MuHn3apascoupaszsutuss Poccun ot 7 wmrons 2009 r.
N 4151 (3apeructpupoBan Muntoctom Poccun 9 urons 2009 r., peructpanuoHHbII
N 14292), no cnenuanbHOCTH "meauaTpus”, UMEIONIUNA CTaX padOThl MO JaHHOU
CIEIHUATBHOCTH HE MEHee 5 JEeT B COOTBETCTBUH
¢ npukazoM Munsznpasconpassutus Poccun ot 23 wumrona 2010 r. N 5411 "O6
yTBepkJIeHun EauHoro  KBalM(UKAMOHHOTO  CIPABOYHHMKA  JIOJKHOCTEH
PYKOBOAUTENEH, CHEUMAIMCTOB W Clykaumx, pa3aen "KpanudukamonHsie
XapaKTEPUCTUKU JTOJDKHOCTEN pabOTHUKOB B cpepe 31paBooXpaHeHus" .

[IITaTHast YUCIEHHOCTh MEIUIIMHCKOIO W HHOrO TIepCOHaia, CTaHIapT
ocHamleHus [lOMUKIMHUKYA OMNpEAENsAIoTCs C Y4eToM O00beMa MPOBOAUMOI
Je4eOHO-TIPODUIAKTUYECKOW PabOThI, YUCIEHHOCTH OOCITYXHUBA€MOIO JETCKOTO
HACEJICHUS M YCTAaHABIMBAIOTCA PYKOBOJIUTEIEM MEAUIIMHCKOM OpraHU3aIlvH.

PexomeHmyeMble IITaTHBIE HOPMATHBBI MEIUIIMHCKOIO TIEPCOHANA M
cTaHAapT ocHamieHuss [lOTUKIMHUKY NpeaycMOTPEHb NpuiiokeHus MU N 5-6 K
[Topsinky oka3zaHus TEAUATPUUYECKOW IIOMOINM, YTBEPKICHHOMY HACTOSIIIM
MIPUKA30M.

B crpykrype [TonukamHUKHE pEKOMEHIYETC sl peIycMaTpUBaTh:

® AIMUHHCTPATUBHO-XO3SIMICTBEHHOE OT/CIICHHUE;

® HH(pOPMAIMOHHO-aHATTUTHYECKOE OTJICICHHE, BKJIIOYAIOIIEE
perucTpaTypy, OpraHHU3allMOHHO-METOIUYCCKUN KaOWHEeT (KaOWHEeT
MEIUITMHCKON CTaTUCTUKH);

e J1eueOHO-TIPOPUIAKTHICCKOS OT/CJICHUE (meauaTpuyuecKkoe),
BKJIFOYArOIee: KaOMHETHl Bpauyeh-TIeANATPOB YYaCTKOBBIX, KAOWMHET
3JI0POBOTO peOCHKA, TPUBUBOYHBIA KaOWHET, ITPOIICTYPHYIO;

® JHEBHOW CTallMOHAp, BKIIFOYAIOIIWK MTOMENICHUE JJIs MpUeMa JIETEH,
majaTel JUIsl pa3MEIICHHS JETEH, MOMEIICHUE MJisi METUIIMHCKOTO
nepcoHana, CaHUTAPHYIO KOMHATy, TyalleT Jigi MEIUIMHCKOTO
MepCcoHaa, TyajeT JUIsl IeTeld U UX POAUTENeH, KOMHATY IS OTAbIXa

poauTene;



® KOHCYJbTaTHUBHO-IHArHOCTUYECKOE OTJIEJICHNE, BKJIIOUAIOIIEe
KaOMHETBl  Bpayeill-CHelUaINCTOB, KaOMHET  (YyHKUIHOHAIBHOM
JUArHOCTUKH, KAOMHET JIy4eBOM TUArHOCTUKH, J1aDOpaTOPHIO;
® OT/ICJICHUE HEOTJIOKHOU MEIUIIMHCKON MTOMOIIIH;
® OTJIEJICHHE BOCCTAHOBUTEIHHON MEIULIMHBI,
® OTJIEJICHUE MEIUKO-COIIMATIbHOM MOMOIIIH;
® OT/CJICHWE OpraHu3allid  MEJUIMHCKOW  TOMOILIM  JIETIM B
00pa3oBaTeNbHBIX YUPEKIACHUSX;
e KaOWHET OXpaHbl 3PEHUS;
e KaOWHET aJyIeproauarHoCTUKH;
® VHTASIIMOHHBIA KaOWHET;
e (usmoTeparneBTHUECKOE OT/AENIeHNE (KaOUHET);
e KkaOuHeT Je4eOHON QUBKYIBTYPHI;
e KaOWHET Maccaxa,
® ICHTPAJIN30BAaHHOE CTEPUIIM3AIMOHHOE OTACIICHHUE.
[TomuknMHUKA JOJDKHA TPEAyCMaTpUBaTh TaKKe TPYIIY MOMEIICHUH,
BKJIFOYAIOLIYIO KOJISICOYHYIO, TIOMEIIEHHE JUIsl TIpYeMa BbI30BOB Ha JIOM, IIPUEMHO-

CMOTPOBOI PUIBTP-O0KC C OTJIEIBHBIM BXOJOM.

1.2. O0beKT ¥ npeaAMeT UCCJIeI0BAHMS

O6bexkToM aHanu3a BblOpaHa Jlerckas mnosmkiauHuka Ne2  ropoja
Kpacuonap.

ACK-ananu3 3aboneBaemMocTu aeTeit ropoaa KpacHogap B 3aBUCHMOCTH OT
BO3pacTa M pailoHa MPOXUBaHUS OyAET MPOBOAUTCS HA MpUMEpPE MPHUIIHCAHHBIX

JIETEN B IOJIMKINHUKE.



1.3. IIpobsema, pemaemasi B padore H ee AKTyaJIbHOCTh

[IpobGaemMa — 3TO HECOOTBETCTBHE (PAKTUUECKOTO  TOJOXKEHUS Jel W
xenaemoro  (I[eJIeBOro) B MPEAMETE  UCCIEI0BAHMS, POTUBOPEUNE MEKITY
baKkTHIEeCKUM u KETaCMBbIM, u 3TO HECOOTBETCTBUE u
POTUBOPEYHE HEPUEMIIEMO.

Ecnu B pabote He cTaBUTCA M HE peliaercs Kakas-iubo mnpobiema, To 3Ta
paboTa He akTyajbHa, T.€. BOOOIE HE Hy)XKHA M HETIOHSATHO 3a4eM OHAa HaIlMCaHa.
[ToaTomy mpobGiema, pemaemas B pabore, 00s3aTeIbHO JOJDKHA  OBITH
chopMyIupoBaHa B caMOM ee¢ Hadane. I[lpeapimymue pasaensl  SBISIOTCS
MOATOTOBUTEIILHBIMA M CO3JAIOT JIJIS 3TOTO HEOOXOIMMBIE MPEANOCHIIKN, YTOOBI
MOCTaHOBKa MPO0sIeMbl OblJIa 000CHOBAHHOMN U YOSIUTEIbHOM.

O cootHomennu coaepsxanus nousatu «lIpodbnema» n «3agagay.

3amaya — 3T0 mpocTas mpobiema, a mpodiaemMa — 3TO CIIOKHAs 3ajay4a.

Cno>xHOCTh OTHOCHUTEJIbHA, T.C. 3aBUCHUT oT
CTETICHU KOMIIETEHTHOCTH MCCIICIOBATENS U CTEICHH €ro MH(pOPMUPOBAHHOCTH U
BO3MOKHOCTEH MHGOPMAIIMOHHOTO TTOUCKa. Eciu rcciienoBaTento u3BECTEH METOT
pasperieHus: MpoOJIEMHONW CUTYaIMK, TO JIJIT HETO 3TO 3aja4a, a €CJIM HEHM3BECTCH
WM OH BOOOIIE HE CYIIIECTBYET, TO Mpodema.

BaxxHoll mpeAnochulKOM YCHENTHOTO peuieHusi MpOOJEMBbI CIYKUT €€
npaBuibHas (OPMYITUPOBKA.

IIpeamer KaHAWMIATCKOW JHUCCEPTAlMU — 3TO PELICHUE 3a4a4H, IyTeEM

MPUMEHEHUS U3BECTHOT'O METO/Ia, HO aJalTUPOBAHHOTO, JOPA0OTaHHOTO IS
KOHKPETHOI'O IIpeAMETa UCCIeNOBaHusA. B 3ToM ajganrtauuu, IPOBEAECHHOW JIMYHO
aBTOPOM HCCJIEOBaHMS, U COCTOMT Hay4yHas HOBU3HA. [IpakTrueckas 3HaUMMOCTb
pelleHusl 3ajlaud COCTOMT B TOM, YTO paHee OHa He OblIa pelleHa B MPEIMETe
HCCIICIOBAHUS M 3TO PEIICHNUE MOXKET OBITh IPUMEHEHO B 00BEKTE MCCIICIOBAHUS.

[IpeameT KypcoBOW paboOTHI — 3TO PEIICHHE MPOOJIEMBI, TTyTeM pa3paboTKu

HOBOro MeToja. HMuade TOBOps, TMOUCK METOAa peuieHUus MpoOJIeMbl,
COOTBETCTBYIOLIETO OOOCHOBAaHHBIM TPEOOBAaHUSAM, HE Jal TMOJOXKUTEIBHOTO

pe3ynbTaTa, U NpUILIOCh pa3paboTarth cCOOCTBEHHBIM MeTon. HayuHas HOBU3HA



paboThl cocToMT B pa3pabOTKe HOBOTO paHEe HEW3BECTHOTO METOJa,
00€eCIIeYnBAIOIIETO PEIICHUE HE TOJIBKO MPOOJIEMBI, periaeMoi B paboTe, HO H
CXOJHBIX TPOOJIEM B JIPYTUX MPEAMETHBIX oOnacTsax. IlpakTuueckas 3HAYMMOCTh
perieHus IPOOIEMBbI COCTOUT B TOM, YTO 3TO PEIICHHE MOXKET OBITh MPUMEHEHO HE
TOJILKO B TIpEAMETe W OOBEKTE HCCICNOBAaHUS, HO W B JAPYTUX MPEAMETHBIX
00J1acTAX, a TAK)KE B TOM, 4TO JJIs MOCJICAYIOMNX TTOKOJICHUIA HCCIIeI0BaTeNeH ITa
npoOsemMHasi CUTyarus yxe OyaeT KBamuuIMpoBaThcsl HE Kak Ipodiema, a Kak
3amava. TakuMm 00pa3oM, KypcoBas paboTa MMEET MEXKOTPaclIeBOE 3ByYaHUE U
MIEPEBOJIUT PEIIAEMYIO MMPOOJIeMy B KJIacC 3a/1a4uu.

B nannoit pabote riaBHOW mpoOieMoOil, SIBISETCS, TO, YTO HET aHaIu3a

oO11elt 3a00J1eBa€MOCTHU 10 BO3pACTy JETEH U MO pailoHy UX MPOKUBAHUS.

1.4. lleab 1 3axa4u padoThI

Jist  pemieHus 3adad, KOTOpbIe TMpeJACTaBiIeHbl B pabore, OyayT
ucroJib3oBaThes: Excel 1 cucTeMy HCKYCCTBEHHOTO MHTEIJIEKTa Di1oc-X++.

[lenbto maHHOW KypcoBOM paboThl siBiseTcs, coctaBienne ACK-ananusza o
3aBUCUMOCTH 3a00JIeBaHMI JIeTEeH HA OCHOBE MX MOJIa U paiioHa TPOKUBAHMS.

[lockonbKy aJif peuieHusi MOCTaBIEHHOW MpPOOJIEMbl HUCHOJIb3YETCS
aBTOMATHU3UPOBAHHBIN CHUCTEMHO-KOTHUTHBHBIN aHanu3 (ACK-anammu3) u ero
IIPOIPAMMHBIM MHCTPYMEHTApUii, B KAa4eCTBE KOTOPOrO0 B HACTOSIIEE BpEMs
BBICTYNAET MHTEIUIEKTYaJIbHAsI CUCTEMA «DUIOC», TO JOCTHUAKEHHUE MOCTABICHHOU
1nea  00ecreunBaeTCsl pElIeHHeM CISAYIONUX 3a/ad U To/3a1a4d, KOTOphIe
ABJISIFOTCS TANlaMu JOCTHUKECHUS LIEIIH:

3anava-1. KornutuBHas CTpykTypu3alusi npeaMeTHod obnactu. J[Be
WHTEPIPETANN KIACCU(PUKAIMOHHBIX U OMMCATEIbHBIX KA U TpajaIui.

3anava-2. @opmanuzanus IpeaMeTHON 00JaCTH.

3agaya-3. CHHTE3 CTAaTUCTHUYECKUX W CHUCTEMHO-KOTHHUTHBHBIX MOJEIIEH.
MHoronapameTpruieckasi TANU3alus U YaCTHbIE KpPUTEPUH 3HAHUM.

3anada-4. Bepudukarus Moemnei.

3anaua-5. Beibop Hanbosee JOCTOBEPHOI MOAEIH.



3anaua-6. CucremHas uAeHTU(PUKAIUS U IPOTHO3UPOBAHUE.

3anava-7. [lognepxka mnOpuHATHS pemieHHd (YTpOIICHHBIA  BapHAHT
NPUHATUSL pEIICHUM Kak oOpaTHas 3ajada MpPOTrHO3UPOBAHMS, TO3UTHUBHBIN U
HEraTUBHBIN HH(OpManoOHHBIE TOpTpeThl KiaccoB, SWOT-ananus; Pa3BuThrii
anroputm npuHsatus pemennii B ACK-ananuse).

3anaua-8. UccnegoBanne 00BbEKTa MOACIUPOBAHUS IyTEM HCCIIEIOBAHUSA
ero mojaenu (MuBeptupoBannsie SWOT-auarpaMmbl 3HaYEHUN OMUCATEIBHBIX
mKaja (CeMaHTUYecKHe TMOTeHIManbl); KiacTepHO-KOHCTPYKTHBHBIN — aHalu3
Kj1accoB; KiacTepHO-KOHCTPYKTMBHBIM aHAJW3 3HAYEHUM OIMCATEIBHBIX LKA
Mogenbs 3HaHUW CUCTEMBI «DUAOC» M HEIOKaJbHbIE HEWpOHBbI;, HenmokanbHas
HelpoHHast ceTb, 3d-uHTerpajgbHble KOTHUTUBHBIE KapThbl; 2d-MHTETpajbHBIC
KOTHUTUBHBIE KapThl COJIEPKATEIBHOIO CPaBHEHHUS KJIACCOB (OMOCPEIOBAHHBIE
HEYETKHE MpaBAONON00HbIE pacCyKAeHUs); 2d-uHTerpanbHble KOTHUTHBHBIE
KapThl COJEP’KAaTENbHOIO CpPaBHEHUs 3HAa4eHUH (PakToOpoB (OmocpenoBaHHbIE
HEYEeTKHE MPaBaonogo0HbIe paccyxaeHus); Kornutuable PyHKIMN; 3HAYUMOCTh
ONMCATENIbHBIX KA U UX Ipagauuii; CTerneHb 1eTepMUHUPOBAHHOCTH KJIACCOB U

KJIACCU(PUKAMOHHBIX IIKaN).
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PucyHok 1 — lMocnenoBaTenbHOCTb pelleHna 3ajay B
ACK-aHanuse 1 cucteme «dNA0C»

PaccmoTpum pelleHne NocTaBaAeHHbIX 33434 B I'IO,CI,pO6HOM YNCNEHHOM NpUumepe.



2. METO/JBI

2.1. O6ocHoBaHMe TPeOOBAHMI K METOAY pPelIeHUs MP00OJIeMbI

B kauectBe MeTona uccieqoBaHUS, PEIICHUS MPOOJEMbI M JOCTHXKECHUS
eI ObUIO PEIIEHO UCII0JIb30BaTh HOBBIA METOJ MICKYCCTBEHHOI'O MHTEIIEKTA:

ABTOMaTU3UPOBAHHBIN CUCTEMHO-KOTHUTHBHBIN aHanu3 win ACK-anamus.
OcnoBHo#t mpuunHoi BbeIOOpa ACK-ananmuza siBhsieTcss TO, YTO OH BKJIIOYAET
TEOPUI0 U METOJ KOJUYECTBEHHOTO BBISIBICHUSI B COMOCTABUMOU (popMe CUIIBI U
HalpaBJICHUS  MPUYUHHO-CIEACTBEHHBIX  3aBUCUMOCTEH B HETOIHBIX
3allyMJICHHBIX JAaHHBIX OYE€Hb OOJBIION pasMEPHOCTH YUCIOBOM U HE YUCIOBOM
MIPUPOJIbI, UBMEPSIEMBIX B PA3JIMYHBIX TUIAX LKA U €IUHHUIAX U3MEPEHHUS.

OueHb BaXXHBIM SIBIIIETCS Takxke To, YTo ACK-aHann3 uMeer cBou pa3BUTHIN
JOCTYIHBIM ITPOTPAMMHBIN MHCTPYMEHTAPHM, B KAYECTBE KOTOPOTO B HACTOSAILIEE
BpeMs BBICTYIIaeT YHHUBEpCcalbHasi KOTHUTHMBHAsS aHamuTH4ecKkas cuctema Aidos-
X. Cucrema «UI0C» BBITOJHO OTJIMYAETCS OT APYTMX UHTEIUIEKTYalbHBIX CUCTEM
CJIEIYIOLMMU MTapaMeTpamu:

- pa3paboTaHa B YyHHUBEPCAJIbHOW TIOCTAaHOBKE, HE 3aBHUCSIICH OT
npeaMeTHor obsactu. I[loaToMy OHa sBIs€TCS YHUBEPCAIbHOM U MOXKET OBITh
MpUMEHEHa BO MHOTMX TMPEIMETHBIX O00JIACTSX, B KOTOPBIX HE TpelyeTcs
aBTOMATHUYECKOTO, T. €. 0€3 HEMOCPECTBEHHOIO y4acTHsl YeJIOBEKa B peajbHOM
BPEMEHU PEIICHUS 3a7a4 UACHTU(UKAIUY, IPOTHO3UPOBAHUS, IPUITHUSI PEIICHUN
Y UCCJICIOBAHUSI PEMETHOM 001acTH;

— HaxXOJIUTCA B TOJHOM OTKPBITOM OECIUIATHOM JOCTYyNE NpUYeM C
aKTyaJbHBIMU UCXOJHBIMU TEKCTAMU;

— SBJISIETCA OJHOM U3 MEPBBIX OTEYECTBEHHBIX CUCTEM HCKYCCTBEHHOTO
WHTEJUICKTa TEePCOHAIBHOTO YPOBHS, T. €. HE TpedyeT OT TMOJIb30BaTENs
CIIEIUAJIBHON TMOJTOTOBKA B OOJIACTU TEXHOJOTHHA MCKYCCTBEHHOTO WHTEIIJIEKTA:

«HMMCECT HYHGBOﬁ IIOPOT BXOAa»,



- o0ecreunBaeT yCTOMUNBOE BBISBIIEHUE B COMIOCTABUMOM (hOpME CHIIBI
W HampaBJICHHWS  TMPUIMHHO-CICACTBEHHBIX  3aBUCHMOCTEH B  HEMOJHBIX
3alIyMJICHHBIX B3aMMO3aBUCUMBIX (HETUHEHHBIX) JaHHBIX OYEHb OOJBIION
Pa3MEpHOCTH YHCIOBOM W HE YHUCIOBOM MPUPOJBI, U3MEPSIEMBIX B Pa3IUYHBIX
THUTIAX KA (HOMUHAIBHBIX, TTOPSIKOBBIX W YHCJIOBBIX) U B PA3JIMYHBIX CIHHHUIIAX
u3MepeHust (T.e. HEe MPEIbSABIAET MKECTKUX TPeOOBAHMM K JaHHBIM, KOTOpbIE
HEBO3MOYKHO BBIITOJHHUTH, 2 00padaThIBAET TE TaHHBIE, KOTOPHIC €CTh);

- COIEPKUT OONBIIOE KOJTMYECTBO JIOKATHHBIX (TIOCTABIIIEMBIX C
WHCTAJUIAIMEH ) 1 00JJTaYHBIX YUYEOHBIX U HAYYHBIX DUA0C-TIPUIIOKEHUH;

- NojAJiepKUBaeT on-line cpexy HaKOIUIEHUS 3HAHUUM W LIMPOKO
UCIIOJIB3YETCsI BO BCEM MUDE;

- o0OecrieuynBaeT MYJbTUA3BIUHYIO TOJICPKKY HHTepdeiica Ha Sl
SI3BIKE.

S3p1kOBBIE  0a3bl BXOMAT B HWHCTAULIIUIO W MOTYT IIOMOJHITHCS B
aBTOMATHYECKOM PEKUME;

— HanOoJiee TPYJOEMKHE B BBIYMCIHMTEILHOM OTHOIIICHUHU OIepaIiuu
CHHTE3a MOJIeJIel W paclo3HABaHUSI PEAIU3YET C IMOMOIIBI0 TrpaduuecKoro
nporieccopa(GPU), uyTo Ha HEKOTOpPBIX 3aj]ayax OOECIeUMBACT YCKOPEHHE
pelIeHre STUX 3aJad B HECKOJbKO THICAY pa3, YTO pealbHO 00ecreurnBaeT
WHTEJJIEKTYalIbHYI0 O00pa0OTKy OOJBIIUX JaHHBIX, OO0JbIIOW HHGOPMALUU U
OonbpIHMX 3HaHUN(TpaduyecKuii poieccop N0JKeH ObiTh Ha unricete NVIDIA);

— obecrnieunBaeT mMpeoOpa3oBaHUE MCXOJHBIX AMIUPUUYECKUX JTAHHBIX B
nH(popMaInio, a ee B 3HAHUS M PEIICHUE ¢ MCIOJIb30BAaHUEM ATUX 3HAHUM 3a/1au
KJaccu(uKanuy, MOANEPKKNA MPUHATHS PEIICHUN U WCCIICAOBAHMS TPEIMETHON
00JIaCTU TyTEM HCCIICIOBAHUSI €€ CHUCTEMHO-KOTHUTHUBHOW MOJIENIU, TEHEPUpys
MPU 3TOM OYEHBb OOJBIIOE KOJIMYECTBO TAOJUYHBIX U TPapUUECKUX BBIXOIHBIX
dbopm (pa3BuTHsI KOTHUTHBHAS Tpaduka), Y MHOTHX M3 KOTOPBIX HET HUKAKUX

aHaJIOrOB B IPYTUX CUCTEMax (IpUMepsl (HOPM MOKHO OCMOTPETh B padoTe;



— XOpOIIO UMHUTHUPYET HYEJIOBEUECKHH CTHJIb MBIIUICHUS: J1aeT
pe3yNbTaThl aHAM3a, TOHITHBIC SKCIEPTaM Ha OCHOBE WX OMbBITA, WHTYUIIUU U
npodecCUOHAIBHOM KOMIIETEHIINH;

- BMECTO TOTO, YTOOBI MPEIBSABISATH K HCXOAHBIM  JaHHBIM
MPAaKTUUYECKUE U HE OCYIIECTBUMbIE TpeOoBaHMsS (BpOJIe HOPMAJIbHOCTHU
pacrpeseneHus, abCOMIOTHOM TOYHOCTH U TMOJHBIX MOBTOPHOCTH BCEX COUYETAHUM
3HaYeHUN (aKTOpOB W UX T[IOJHOM HE3aBUCUMOCTH U  aJJAUTUBHOCTH)
aBTOMATU3UPOBAHHBIA CUCTEMHO-KOTHUTUBHBIN aHanu3 (ACK-ananu3) npeayiaraer
0e3 Kakol-mnbo mpeaBapuTEIbHOU OOpPaOOTKH OCMBICIUTH 3TH JIaHHBIE U TEM
caMbIM TIpeoOpa3oBaTh WX B uUH(MOpPMalMIO, a 3aTeM MpeodOpa3oBaTh JTY
MH(pOpMAIIMIO B 3HAHUA MYTEM €€ NMPUMEHEHUS I JOCTWKECHUS Lenen (T.e. s
YIOPABJICHUS) U PEIICHUS 3374 KJIaCCU(PUKALUU, TTOAJICPKKN MPUHATHUS PEIICHUN
U COJIEPXKATEIBHOTO0 AMIMPUUECKOTO MCCIICAOBAHUS MOJCIUPYEMOU MPpeaMETHON

00J1aCcTH.

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

ABTOMAaTHU3UPOBAHHBINA CUCTEMHO-KOTHUTUBHBIN aHanu3 (ACK-ananu3)
npemnoxer npod. E.B. Jlynenko B 2002 roxy B psifie cTareit u pyHaaMeHTaIbHOM
MoHorpaduu. Cam TepMuH: « ABTOMaTU3UPOBAHHBIN CUCTEMHO-KOTHUTUBHBIHN
ananu3 (ACK-ananuz)» 6611 npeasioxken npod. E.B.JIynienko. Ha ToT MomeHT OH
BooO11e He BecTpeuancs B MHTepHeTe. CeroHs 0 COOTBETCTBYIOIIEMY 3apOCy B
SIHpgexce HaxoauTcsl 9 MUJUTMOHOB CAalTOB C TUM COUETAaHHUEM CJIOB.

ACK-ananu3 BKJIIOYAET:

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

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

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

00paboTKM);



— IPOTPaMMHBIM MHCTPYMEHTAapUH, B KA4eCTBE KOTOPOrO0 B HACTOSALIEE
BpEMs BBICTYNIAET YHUBEPCAIbHAS KOTHUTUBHAS aHAIMTUYECKAs cUcTEMA « DUT0C»
(MHTEIJIEKTyalIbHAs cUcTeMa «DUA0CH).

Oxkono mosnoBuHbl M3 650 OMyOJIMKOBAaHHBIX aBTOPOM HAYYHBIX padoOT
MOCBSIIEHBl TeopeTuyeckuM ocHoBaM ACK-aHanm3a W ero npakTHYECKUM
NPUMEHEHUsIM B psifie MpeaMETHhIX oOnacted. Ha MOMEHT HamucaHusi JTaHHOMN
pabotel aBTOpoM ACK-aHanmm3a omyOnumkoBaHo Oosiee 39 wmonorpadwuii, 27
y4eOHbIX MOcoOMii, B T.4. 3 yueOHbIX nocobus ¢ rpudpamu YMO u MunucrepcTsa,
nonyyeH 32 mnareHta P® Ha cuCTEMBl HMCKYCCTBEHHOTO HWHTEIUIEKTa, 334
nyOnuKaluu B U3JaHUAX, BXoaamux B nepedyeHb BAK P® u npupaBHEHHBIX UM
(mo manueiM PUHII), 6 crareii B xypHanax, Bxogasaumx B WoS, 5 nyOnukanuii B
XKypHajnax, Bxoasmux B Ckomyc.

Tpu monorpaduu BriIrOYeHBI B PoH b1 OnOIMOTeKH KOoHTpecca CIIIA.

ACK-anamu3 u cucrema "Oigoc" ObUTM YCHENIHO TNPUMEHEHBI B 8
JOKTOPCKUX U 8 KaHAMAATCKUX JUCCEPTALMIX MO IKOHOMUYECKUM, TEXHUUECKUM,
OMOJIOTMYECKUM, TCUXOJIOTUYECKUMU U MEIUWLMHCKUM HayKaM, ellle HECKOJbKO
JOKTOPCKUX M KaHIWJIATCKUX pauccepranuid ¢ npumeHeHueM ACK-anammsza B
CTaJ1¥ BBIXOJIa HA 3aIIUTY.

ABTOp SBISE€TCS OCHOBATEJIEM MEXKIMCUUIIIMHAPHOW HAy4YHOW IIKOJIBL:
«ABTOMATHU3MPOBAHHBIA CHCTEMHO-KOTHUTHBHBIA aHanu3». Hayuynas mkomna:
" ABTOMaTHU3UPOBAHHBII CHCTEMHO-KOTHUTHUBHBIN aHanus" SIBIIIETCS
MEXIUCIUIUIMHAPHBIM HAay4YHBIM HaIlpaBJIECHUEM Ha IEpeceYeHuu Mo KpailHeil
Mepe TpeX HayYHbIX CIEHHATBHOCTEH (COTJIACHO HEABHO YTBEP>KIECHHOW HOBOM
HOMEHKJIATypbl HayuHbIX crneunuanbHocter BAK P®). OcHoBHblE Hay4dHbIE
CHEUaTbHOCTH, KOTOPBIM COOTBETCTBYET HayuyHas IIKOJA!

—5.12.4. KorHUTUBHOE MOJIEIMPOBAHUE;

—1.2.1. McKyccTBEHHBIN HHTEIIEKT U MAllIMHHOE 00Y4YEeHHE;

— 2.3.1. CucremHbIil aHAMU3, yopaBieHue u 00padboTka nHGopMaiuu.

Hayunas mikosa: "ABTOMaTU3UPOBAaHHBIN CHCTEMHO-KOTHUTUBHBIN aHaIHU3"

BKJIIOYACT CIICAYIOIIHUE MEKIUCIUIITIMHAPHBIC HAYUYHBIC HAIIPABJIICHUA !



— ABTOMATHU3UPOBAHHBI CHUCTEMHO-KOTHUTUBHBIM aHAIU3 YHUCJIOBBIX H
TEKCTOBBIX TAOJIMYHBIX JaHHBIX;

— ABTOMaTHU3UPOBAHHBI CHUCTEMHO-KOTHUTHBHBIM aHAJIU3 TEKCTOBBIX
JTAaHHBIX;

— ChekTpalbHbli M KOHTYPHBI aBTOMATU3WPOBAHHBIA  CHCTEMHO-
KOTHUTHUBHBIN aHATIN3 U300paKCHHUI;

— CueHapHbli aBTOMATU3UPOBAHHBIM CHCTEMHO-KOTHUTHUBHBIA —aHAJU3
BPEMEHHBIX U IMHAMUYECKHUX PAJIOB.

[IpuBonuTh 31€CH CCHUIKM Ha BCE OTH pabOThl 311eCh BpsAl JU
nenecoodpaszHo. OTMETUM JIUIIb, UTO y aBTOPA €CTh JIMYHBIN CalT U CTpaHUYKa B
Peceul eliT, Ha KOTOPBIX MOXKHO TMOJYYUTh O0JIee MOTHYIO HHOOPMAILIUIO O METOIC
ACK-anamm3za. Kparkas undpopmanusa 06 ACK-ananuze u cucreme «IUI0C» €CTh

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

2.3. Cucrema «2iaoc» - uactpymentapuii ACK-ananusza

CyliecTByeT MHOTO CUCTEM HMCKYCCTBEHHOI'O MHTEJIJIEKTAa. Y HUBEpCaJlbHAs
KOTHUTHUBHAS aHATUTUYECKAs cUCTeMa «DUI0C» OTIANYAETCSA OT HUX CIEAYIOIMIMMU
napaMeTpaMH:

— SBIISIETCS YHUBEPCAIBHOW H MOXKET OBbITh NpPUMEHEHa BO MHOTHX
MPEAMETHBIX 00JIacTAX, T.K. pa3paboTaHa B YHHUBEPCAJIbHOW IOCTAaHOBKE, HE

3aBucsmer ot npenmetHor obnactu  (http:/lc.kubagro.ru/aidos/index.htm).

Cucrema «2Ua0C» SIBISAETCS aBTOMATU3UPOBAHHOM CHUCTEMOM, T.€. MPEANOIaraet
HETMOCPEJCTBEHHOE yJacTHe YeJIOBEKa B peajibHOM BPEMEHU MPU PEIICHUM 3a/1ad
WIEHTU(PUKAIIMK, TPOTHO3UPOBAHUS, TMPHUATHS PEIICHUH U  HCCIEeIOBaHUS
MPEAMETHON 00JacTH (aBTOMATHYECKHUE CHUCTEMBI pabOTaloT 6€3 TaKoro y4acTHs
YeJI0BEKA);

—  HAaXOAWTCS B  TIOJIHOM  OTKPBITOM  OECIUIaTHOM  JIOCTYyIIe

(http://Ic.kubagro.ru/aidos/_Aidos-X.htm), mpuueM C akTyadbHBIMH HCXOJHBIMHU

tekctamu (http://Ic.kubagro.ru/__AidosALL.txt): otkpsiTas gunensus: CC BY-SA

4.0 (https://creativecommons.org/licenses/by-sa/4.0/), m 3TO o03Ha4aeTr, 4YTO €M



http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://lc.kubagro.ru/aidos/index.htm
http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/__AidosALL.txt
http://lc.kubagro.ru/aidos/CC%20BY-SA%204.0
http://lc.kubagro.ru/aidos/CC%20BY-SA%204.0
https://creativecommons.org/licenses/by-sa/4.0/

MOTYT TIOJB30BAaThCsl BCE, KTO TOXKENIAeT, 0€3 KaKOro-aubo JIOMOJHUTEILHOTO
pasperieHus Co CTOPOHBI TEPBUYHOTO TIPABOOOIAmATENs] — aBTOpa CHCTEMBI
«Aumgoc»y mnpod. E.B. Jlynmenko (oTMeTuM, dYTO cHcTeMa «DWI0C» co3jaHa
MMOJJHOCTBIO C MCIIOJB30BAHUEM TOJBKO JIMIIEH3MOHHOIO HWHCTPYMEHTAIBHOTO
porpaMMHOro obecrnedeHrs W Ha Hee umeercs 32 cBuaerenbcTBo PocllaTenTa
PD);

— SBJISICTCSI OJIHOM W3 TMEPBBIX OTEUYECTBEHHBIX CUCTEM HCKYCCTBEHHOTO
WHTEIJIEKTa TIEPCOHAJIBHOTO YPOBHS, T.. He TpeOyeT OT MOoJb30BaTes
CIIEIUAJIBHOW TMOJTOTOBKA B OOJIACTU TEXHOJIOTHUHA MCKYCCTBEHHOTO WHTEIIJICKTA:
«MMEET HYJIEBOW MOpPOr BX0JAa» (€CTb aKT BHEAPEHHs cucTeMbl «Jiimoc» 1987

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

— peanpHO paboTaeT, oOecreYrMBaeT YCTOWYMBOE BBISIBIICHHE B
comoctaBuMoi  (opme Cuiabl W HaMpaBleHUsS MPUUYUHHO-CIEACTBEHHBIX
3aBUCUMOCTEH B HEMOJHBIX 3alllyMJICHHBIX B3aMMO3aBUCUMBIX (HEJIMHEWHBIX)
JAHHBIX OYE€Hb OOJIPIION pPa3MEPHOCTH YHCIOBOM W HE YHMCIOBOM MPHUPOJIBI,
U3MEPSEMBIX B PA3JIMYHBIX THUMAX WIKaJl (HOMUHAIbHBIX, MOPSAKOBBIX U
YHUCJIOBBIX) U B PA3JIMYHBIX €IMHULAX U3MEPEHHUs (T.€. HE MPEIbABIAET KECTKUX
TpeOOBaHMI K JTaHHBIM, KOTOpPbIE HEBO3MOKHO BBHITIOJIHUTH, a 00pabaThiBaeT Te
JlaHHbIE, KOTOPBIE €CTh);

— HMEET «HYJIEBOM MOpOr BXOJa», COJEPKUT OONBIIOE KOJIUYECTBO
JIOKAJIBHBIX (ITOCTABISIEMbIX C MHCTAIUISAIMEN) U OOJAYHBIX YYEOHBIX W HAYYHBIX
Oipoc-npunoxkeHut (B Hacrosimiee Bpems wux 31 uw  Oomee 380,

COOTBEeTCTBEHHO: http://aidos.byethost5.com/Source _data applications/WebAppls.

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

— nojajaepxkuBaet online cpeAy HaAKOTUICHHS 3HAHUM U 0OMEeHa UMM, IIUPOKO

ucnosib3yercst Bo Bcem mupe (http://aidos.byethost5.com/map5.php);

— obecneynBaeT MyJbTUSA3BIUHYIO TOIIEPKKY WHTepdeiica Ha 51 s3bike.
S3bIKOBBIE 0a3bl BXOASAT B MHCTALISAIMIO U MOTYT MOTMOJHATHCS B aBTOMAaTHYECKOM

PEXKHME;


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

— HanOoJiee TPyA0EMKHE B BEIYMCIUTEILHOM OTHOILICHUH OIEpallii CHHTE3a
MoJieJiel U paclo3HaBaHUs peaM3yeT C MOMOUIbI0 TpadUvecKoro mMpoleccopa
(GPU), uTo Ha HEKOTOPBIX 3a/layax 00ECIEeYNMBAET YCKOPEHUE PEIICHHUE ITUX 3a]1a4
B HECKOJBKO TBHICSY pa3, UYTO pEaJbHO O00ECIEeYNBACT HWHTEIICKTYaIbHYIO
00paboTKy OOJBIIUX JaHHBIX, OOJBIIOW HWH(pOpMAMKU U OOJBIINX 3HAHHUI
(rpaduueckuii mporeccop A0KeH ObITh Ha unricere NVIDIA);

— obecreunBaeT NpPeoOpa3oBaHUWE HCXOJHBIX SMIUPUUYECKUX TaHHBIX B
uH(poOpMaIUIO, a €€ B 3HAHUS U pPEIICHUE C MCIOIb30BAHUEM 3THUX 3HAHUH 3a/iay
KJIaCCU(PUKALNHU, TOJACPKKNA MPUHATHA PEHICHUNA W WCCIEIOBAHUS MPEIMETHON
o0JacTi MyTeM HCCIEAOBAHUA €€ CHCTEMHO-KOTHUTHUBHOW MOJENH, TeHEPUpPYs
OpU 3TOM OYEHb OOJBIIOE KOJMYECTBO TAOJMYHBIX M Tpa@UUECKUX BBIXOJHBIX
dopMm (pa3BUTHSI KOTHUTUBHAS rpauKa), Y MHOTHX M3 KOTOPBIX HET HUKAKUX
aHAJIOTOB B JIpYIrMX CHCTeMax (mpuMmepbl (GOpM MOXHO THOCMOTpPETh B

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

— XOpOIIO MMHUTHUPYET YEIOBEUYECKHUI CTWIb MBIILICHUS: JAA€T Pe3yJbTaThl
aHanM3a, T[OHATHBIE OKCIEpPTaM Ha OCHOBE WX OIbITa, WHTYUIUU W
npo¢eCCUOHATIBHONW KOMIIETEHIINH;

— BMECTO TOTO, YTOOBI MPEIBSIBIATH K MCXOAHBIM JTAHHBIM MPAKTUYECKH
HEOCYIIECTBUMBbIE  TpeOoBaHUA  (BpOJ€  HOPMAIBHOCTH  pacmlpeeeHus,
aOCOJIOTHOM TOYHOCTM M TOJIHBIX MOBTOPHOCTEM BCEX COYETaHUN 3HAYCHHI
(GbakTOpOB M WX TMOJIHOW HE3aBUCUMOCTH W aJITUTUBHOCTH) aBTOMATHU3UPOBAHHBIMI
cucTeMHO-KOTHUTHBHBIN aHanu3 (ACK-ananu3) mnpenjaraet 0e3 Kakon-Iu0o0
NpeBapUTEeIbHOM  OOpa0OTKU OCMBICIIMTH OTU JaHHbIE MU TEM CaMbIM
npeo0Opa3oBaTh UX B MHPOPMAIIMIO, a 3aTEM MpeoOpa3oBaTh ATy MHGOPMAIIUIO B
3HaHUS MyTeM €€ MPUMEHEHUs ISl TOCTUXKEHUS Lesieh (T.e. JJisl yrnpaBieHUs) U
pemieHuss  3a1ad  KIacCHU(UKAIMK, TOJJACPKKH TPUHATUS  pEUIeHUH U
COJIEPKATEIIbHOTO AMIIUPUYECKOTO HCCIEIOBAHUS MOJEIUPYEMON MIpEeAMETHOMN
o0nacTu.

B dem cuna noaxojna, peaau3oBaHHOTO B cucteme Jinoc? B Tom, 4yTo oHa

peaIn3yCeT IoAxon, 3(1)(1)€KTI/IBHOCTB KOTOpPOIO HE 3aBHCUT OT TOI'0, 4TO MBI


http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf

JyMaeM O TMPEIMETHON 00sacTh U aymaeM ju BooOmie. OHa hopmMupyer Moaenu
HEMOCPEJCTBEHHO HAa OCHOBE SMIIMPUYECKUX JIAHHBIX, & HE HAa OCHOBE HAIIIUX
MPEACTABICHU O MEXaHW3MaxX pean3aliu 3aKOHOMEPHOCTEH B 3THX JAHHBIX.
HNmenno moatoMy Diiaoc-moenu 3QGEeKTUBHBI JaXKe €CJIM HAIK TIPEICTABICHUS O
peIMETHON 00JIaCTH OIIMOOYHBI WJIK BOOOIIIE OTCYTCTBYIOT.

B sTtom u cnabocTe 3TOro mojaxoja, pealn30BaHHOIO B cUCTeMe OWHJocC.
Mopenu cuctempl DUA0C - 3TO (PEHOMEHOJOTHYECKHE MOJENH, OTpa)Karollue
HMIIUPUYECKUE 3aKOHOMEPHOCTH B (hakTax oOyuaroimiei BBIOOPKH, T.€. OHU HE
OTPaXKAIOT MPUUYUHHO-CIIECCTBEHHOTO MEXaHW3Ma JCTEPMHUHAILIMM, a TOJHKO caM
dbakt u xapaktep aerepmuHanuu. CoAep)kaTrelbHOE OOBICHEHUE OATUX
IMIIUPUYECKUX  3aKOHOMEpPHOCTEeH (dopmynupyercs YK€ OKCIepramMud Ha
TEOPETUYECKOM YPOBHE MO3HAHUS B COJIEPKATEIbHBIX HAYUYHBIX 3aKOHAX.

B pa3paboTtke cuctembl «i10C» ObLUIN CIASAYIONINE ITAIIBI:

- »3Tam, «HIOAroTOBUTEIBHBIN»: 1979-1992 ronbpl. MaTemaTnueckas
MozeNlb cucteMbl "Oiimoc" paspaborana B 1979 uw BOoepBele mpoia
AKCIIEpUMEHTAIbHYIO anpoaiuio B 1981 roay (mepBblil pacueT Ha KOMIIBIOTEpPE Ha
ocHoBe Mozenu). C 1981 no 1992 cucrema "Diigoc" HEOTHOKPATHO peaan3oBaiach
Ha miatrpopme Wang (Ha xommbroTepax Wang-2200C). B 1987 romy Bmnepsbie
MOJYYEH aKT BHEAPEHHS HA OJHY W3 PaHHUX BEPCUU CHUCTEMBI «ODUIOCH,
peaNn30BaHHYI0 B CpElie MEPCOHATIbHOM TEXHOJIOrM4eckoil cucremsl «Bera-My»
pa3paboTku aBTOpa (CM.2-i aKT).

2-1 aran, «wpa IBM PC u MS DOS»: 1992-2012 roasl. [Ins IBM-
COBMECTHUMBIX IEPCOHAIBHBIX KOMIBIOTEPOB cHCTEMA "OWJgoc"  BOEPBBIE
peanuzoBana Ha a3bikax CLIPPER-87 u CLIPPER-5.01 (5.02) B 1992 roay, a B
1994 romy yxke ObulM TIONMy4YeHBI cBUAETeNbCTBA PocllarenTta, mnepBbie B
Kpacnonmapckom kpae u, BO3MOXKHO, B Poccun Ha cUCTEMBI HCKYCCTBEHHOTO
WHTEJUICKTa (ClieBa MpUBEICHA TUTYJIbHasiBUIeorpamMma GuHanpHO DOS-Bepcun
cucteMbl «IHaoc-12.5», nronb 2012 roga). C Tex mop u 10 HACTOSIIETO0 BPEeMEHHU

cUCTEMa HenpepbIBHO coBepuieHcTByeTcs Ha IBM PC.



3-if aram, «pa MS Windowsxp, 8, 7»: 2012-2020 roxer. C utors 2012 o
14.12.2020 cucrtema «Jiioc» pa3BUBaiach Ha s3bike Ajsicka-1.9 + Okcnpecc++ +
oubimoreka mia pabotel ¢ Internet xb2net. Cuctema «3imoc-X1.9» xopoiio
paborana Ha Bcex Bepcusix MS Windows kpome Windows-10, koTopast TpeboBaia
cnienuanbHON HacTpoiiku. Hambosnee TpyoeMKkre B BBIYUCIUTEIIBHOM OTHOIICHUH
olepald CHHTE€3a MOJEJe U pacro3HaBaHUS peaIU3yeT C IOMOIIBIO
rpaduueckoro mporeccopa (GPU), uro Ha HEKOTOPHIX 3amadax oOecrednBacT
YCKOpPEHHE peIIeHHe H3THX 3a7ad B HECKOJIbKO ThICAY pa3, 4YTO peajbHO
oOecrieunBaeT HHTEIICKTYaJIbHYI0 OOpaOOTKYy OOJIBIIMX JIaHHBIX, OOJIBIION
uH(popMauu U OOJMpIIMX 3HAaHUU (rpaduueckuil mpolueccop AOHKEH ObITh Ha
guncere NVIDIA).

4-i1 atan, «3pa MS Windows-10»: 2020-2021 roasr. C 13.12.2020 roaa mo
HacToslee BpeMs cucreMa «DWUJI0C»  pa3BUBaeTCsl Ha  s3bIKe AJsicKa-
2.0 + Dkcmpecct++. bubnmmoreka xb2net B Heil OOJbIIIE HE UCTONB3YETCS, T.K. BCE
BO3MOXXHOCTH palboThl ¢ Internet BXxoAsST B 0a30Bble BO3MOXKHOCTU S3bIKA
IPOrpaMMHUPOBAHMUS.

5-ii atamn, «3pa bonblKx TaHHBIX, HHPOPMaLMK U 3HaHUI»: ¢ 2022 roga mno
Hacrosimee Bpemsa. C 2022 roma aBTOop M pa3pabOTUMK CHUCTEMBI «DUTOCH
npod.E.B.JIyrieHko BIUIOTHYIO 3aHsics pa3paOoTKOi MpodeCcCHOHAIBHON BepCcUU
CUCTEMBI «Dimoc» Ha s3bIke AJsckat+OKcIpecc, olecneunBaromeid o0padoTKy
Oonpmmx JaHHbIX, uWHopmamuu u 3HaHmii (BigData, Biglnformation,
BigKnowledge) ¢ ucnons3zoBanuem ADS (AdvantageDatabaseServer), a Takxe Ha
s3pike C# (VisualStudio | C#).

Ha pucynke 2 npuBeneHa tuTylibHas Bujaeorpamma DOS-Bepcun cuctemsl

«OUI0C», a HA PUCYHKE 3 — TEKYILIEH BEPCUH CUCTEMBI « IUTOCH:
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Pucynok 2. TutynsHas Buaeorpamma DOS-Bepcun cucteMsl «Diigoc»

&) (o) ABTOpWIaUMA B CUCTEME IAAOC-K++ — (| s

2agafTe MMA W Naponke:

Login |E

Fassword: |*

OocofEHHOCTH PatoTel B CHUCTERE!

1. Ecnu cucTema B gaHHol Nanke sanyockasToA Bnepeole, To aynet nporsseneHa NOKANM 2aUWMA cuvcTere,
T.2. GYayT YaaneHe! BCe MPHMADHKEHHA M NONES0EATENM M SaHOE0 MPONMCaHEl NYTH Ha Boe Gaskl 0aHHBIR
No PEKTHYSCKOMY PAcMONDHEHMKD CHCTEMEL

2. HoBoe oRHO rNaEHOrD MEHKD FMOHHD OTEPEIESTE TONEKO NOCASE SAKPEMTHA BECEX NPeg e Yl .

[NaEHoe, YTo OEN3ET CHCTEMA:

1. .&..ﬂbﬁep’l’ FHHWTEMH NHCan, 4o H3Y4HEIE SaK0HEl 3TO AHWE ERICKASbIEGHHWA O NOETOPEHHAR E HaB N0, 3E Ml
AENEHMAR. F.OHEYHD OH MMMEN B EMOY HE Carid SakoHel NpHpOOEL 8 NHWE POPrAYAHpOERM 3THS SaK0oHOE.

B cucTeme "3Rgoc’ 3TH HAGAKAEHKA NOBETORPEHME HASEIEINTCA COSET HARM HAM PAKT I,

2. Hanpumep, fakTorm AENASTCA HAGNGEEHKE ONpegeneHHOrD SHAaYEHHA Kakoro- G0 CEONCTES Y OFLEKTOE
HEEOTOPOR OG0AWEHHOM KaTeropki [Knacca)l, 1Mk HadnngeHHe onpeaeneHHOro SHaveHWA hakTopa npH
nepexoie ofEeRTa B GUAYWES COCTOAHME, COOTESTCTEYHILWES K KASCCY.

3. Cuctema "Jigoc’ BEIAENAET S FMMPHYECKEHE SAKOHOMEPHOCTH B (PaKTax M PEWAET HA OCHOBE SHAHWA 3THH
FAROHOMEPHOCTEN F30349H HAEHTHPHE UMK, NPOrHOSMPOESHMA, NPMHATHA PEWEHMEA M MCCNS008aHMA
FAOE EAHMPYERA0E APSAkETHOR 08 AaCTH NYTER MCCNEA0ESHHA E2 MMOLENM,

4, Kpome Toro cUcTera "3H00c" BRIBMMT HHEOPMSWMID 06 SHAPY#HEHHEIR S3K0HOMERHOCTAR B GO0NELIONM
KONMYECTEE PASHOOGPAaSHEIE TELCTOBLIM, TAGNHMYHLE M FRARHYECK MY BEIMOAHER oD,

Fagorel agTopa cHoTerel ' 3igoc’ npod.E.B.NMyuenko _C° no ACK-aHanusy W cucTere 3kgoc’™

K.patko of ACK-aHanuze MogBopku NYGnuEanui no ACK -aHanusy

CepridHkar of 0CBOSHHHA CACTEMB "2AOoc” o npod. E.B.JNTyueHko. NoonepxKa

Ok | LCancel |

Pucynok 3. TutynbpHas BUaeorpaMma TeKyIe BEpCUU CUCTEMBI « IU0CH



3. PE3YJIBTATHBI

3.1. 3agaua-1. KorHuTuBHAsI CTPYKTypHU3auusi MpeIMeTHOH 00/1aCTH.
/IBe uHTEpHpeTaluu KJIACCHPUKAIUOHHBIX

H OIMUCATCJIBbHBIX HIKAJ U rpanaunﬁ

Ha srarne KOTHUTHBHO-1IENEBON CTPYKTYpHU3alUU MPEIMETHON 00JaCTH MBI
HepopMaIU3yeMbIM TyTEM peEllaéM Ha KauyeCTBEHHOM YpOBHE, 4TO OyJeM
paccMaTpuBaTh B KadecTBE (DaKTOpPOB, ACHCTBYIOIMIMX HA MOJEIUPYEMBII O0OBEKT
(mpuyuH), a YTO B KauyecTBe pe3yJbTaTOB JCHCTBUA OTUX (HAKTOPOB
(mocnenctuit). [lo cyTu 3T0 MOCTaHOBKA peIIaeMOi MpOoOIEeMBbI.

OnucarenpHbIe KBl CIyXaT A (popManbHOro omnucanusi (pakTopos, a
KJIaCCU(DHUKAIMOHHBIE — PE3YJITATOB MX JEUCTBUS HAa OOBEKT MOJCIMPOBAHUS.
[[Ixanel MOTYT OBITH YMCIIOBBIE U TEKCTOBBIEC. TEKCTOBBIC IIKAJIbl MOTYT OBITh
HOMUHAJIBHBIE U TOPSAIKOBBIE.

KoruutuBHas cTpykTypu3zalus MpeaMETHON 00JacTH SBISETCS MEPBBIM U
€IMHCTBCHHBIM HEAaBTOMATU3UPOBAHHOM B cucTeMe «Jigoc» stanom ACK-
aHanuza, T.e. Bce mnocienytomue stanbl ACK aHanuza B HEH NOJHOCTHEO
aBTOMATU3UPOBAHBI.

B ACK-aHanmuze u cucreme «DUI0C» MPUMEHSIETCA JIBE MHTEpIpETaluu
KJIaCCU(UKAIMOHHBIX M  OMNUCATENIBbHBIX IIKAJl W Tpajaluil: CTaTUYHAsT W
JMHAMUYHAsi U COOTBETCTBYIOIAs TEPMHUHOJIOTHsS (0oOoOmaronas, cTaTU4Has U
JMHAMUYHAs).

CraTtnuHas HHTCPHPETAlA U TCPMHUHOJIOI' A

— Tpajany KIacCH(PHUKAIMOHHBIX IIKal — 3TO 000O0IIAIOIMKNe KaTerOPHH
BUJIOB 00BEKTOB (KJIaCChl);

— OmHUcaTeNbHBIC IIKAJIBI — CBOWCTBA OOBEKTOB, TpaJalldd OMHUCATCIBHBIX
IIKaJ — 3HAYCHUs CBOUCTB (MPU3HAKN ) OOBEKTOB.

JIMHAaMU4YHAasi MHTepOpETaAlKs M TEPMUHOJOT U




— Tpajanuu KiIacCU(UKAIIMOHHBIX IKAJI — 3TO 0000IIArOIINe KaTErOpUU
OyIyIIrX COCTOSIHUN 00BEKTa MOJICTUPOBAHUS (KJIACChI);

— ONHUCAaTeNbHBIE 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. 3apaya-2. ®opManu3anus NpeaAMeTHOH 00J1aCTH

Ha »rtame d¢opmanuzanuu mnpeaMeTHo obnactu  pa3pabaThIBarOTCs
KJIacCU(PUKAIMOHHBIE M OMHCATENIbHbIE IIKAIbl U Tpajallid, a 3aTE€M HCXOJIHbIE
JAaHHBIE KOJMUPYIOTCS C MX HCIOJIb30BAHMEM, B pE3yJbTaTe YEro IMOJy4aeTcs
oOyuaromiasi BbiOOpka. OOydaromiasi BbBIOOpKA, MO CYTH, MPEACTABISIET COOOM
UCXOJIHbIE JIaHHbIE, HOPMAJM30BAHHBIE C TIOMOIIBI0  KJIACCH(UKAIIMOHHBIX U
OMHMCATENIbHBIX LKA U Tpajalui.

B cucreme «3ipoc» wumeercsa OoJbLIOE KOJIMYECTBO Pa3sHOOOpa3HBIX
aBTOMATU3MPOBAHHBIX MporpaMMHbix uHTepdericoB (API), obecneunBarommx
BBOJI B CUCTEMY BHEIITHUX JAHHBIX PA3IMYHBIX THIOB: TEKCTOBBIX, TAOJUYHBIX U
rpaduuecKkux, a TaKxKe JPYruX, KOTOPhIE MOTYT OBITh MPEJCTABICHBI B 3TOM BHUJIE,
HafpuMep, ayauo WIM JaHHble dJekTposHuedarorpammbl  (DLI)  wunu
kapauorpammel (OKT).

OtuM o0ecreynuBaeTcsa BO3MOXKHOCTb KOM(OPTHOTO Jis TOJIb30BaTelIs
NPUMEHEHUSI CHUCTEMbl «DUAO0C» JUIsl MPOBEACHUS] HAYYHBIX HUCCIEIOBAHUA B
CaMbIX Pa3UYHBIX HAMPABJICHUSIX HAYKA W PEHICHHUS TMPAKTUYECKUX 3a7ad B
CaMbIX PA3IWYHBIX TPEIMETHBIX O0NaCTAX, NPAKTHUYECKH TIOYTH Be3fAe, TIe

YCIOBCK IIPUMCHACT €CTECTBCHHBIM MHTECIICKT.



Jnsa 3arpy3ku mozaenu B cuctemy AIDOS-X HeoOXonMMo KOHBEPTHPOBATH
CSV-@aiin B daitn popmara XLSX.

HToroByro Tabiuily MOKHO YBUIETh HA PUCYHKE 4 U PUCYHKE 5.

MNaumeHT |AnarHos Mon | Bo3spact (nonHbIx neT) |PanoH

ID 48642 |Ancnekcna |m 5 LleHTpanbHbil
ID 48687 |4 LN K 6 KapacyHckui
ID 48521 |Munonua K 10 KapacyHckuii
ID 48531 |ALN M 15 KapacyHckui
ID 48771 |9nunencua K 12 LleHTpanbHbIM
ID 45233 |MeHWUHruT M 9 LeHTpanbHbIN
ID 48894 |Actma K 7 KapacyHckuii
ID 49001 |bansopyKocTb (m 10 KapacyHckui
ID 49002 |Actma K 15 KapacyHcknii
ID 49003 |ALLN K 12 LleHTpanbHbIN
ID 49004 |uncnekcna K 13 LleHTpanbHbIM
ID 49005 |Mpoctyaa M 16 KapacyHckuii
ID 49006 |AyTnam M 11 KapacyHckuii
ID 49007 |AyTn3m X 5 LeHTpanbHbIN
ID 49008 |OupeHue M 15 KapacyHckuii
ID 49009 |bpoHXuUT M 6 KapacyHckuit
ID 49010 |ABr K 4 KapacyHckui
ID 49011 |3nunencusa M 9 LeHTpanbHbIN
ID 49012 |ALN M 9 KapacyHckuia
ID 49013 |Actma K 8 KapacyHckuii
ID 49014 |Mwuonus K 8 LleHTpanbHbIM
ID 49015 |Auncnekecna M 5 LleHTpanbHbIM
ID 49016 |BbpoHXuUT K 4 KapacyHckui

Pucynok 4 — ®parMeHT o0y4varouiei BIOOpKU



ID 49017 |OxunpeHune K 7 KapacyHckui
ID 49018 |AcTma M 14 KapacyHcKkunit
ID 49019 |AyTnam M 15 LleHTpanbHbIN
ID 49020 [MeHUHIuT M 17 LleHTpanbHbIM
ID 49021 |Mwonwua K 12 KapacyHckui
ID 49022 |Actma K 14 LleHTpanbHbIM
ID 49023 |ALLN M 9 KapacyHckui
ID 49024 |ABI K 5 KapacyHckunit
ID 49025 |BpoHxuT » 11 LeHTpanbHbIN
ID 49026 |OxkunpeHue M 15 KapacyHcKkunit
ID 49027 |OxupeHue M 16 KapacyHckuit
ID 49028 |OkunpeHue K 15 LleHTpanbHbIM
ID 49029 |Actma K 14 LleHTpanbHbI
ID 49030 |ALLn K 14 KapacyHckuit
ID 49031 [MpocTtyaa M 13 KapacyHcKkunit
ID 49032 |MpocTyaa M 12 LLleHTpanbHbIM
ID 49033 [BpOHXMUT M 14 LleHTpanbHbIM
ID 49034 |Mwuonus M 8 LeHTpanbHbIN
ID 49035 |BAn3opyKoCTb | 7 KapacyHcKkuit
ID 49036 |ban3opyKoCTb [ 10 LLleHTpanbHbIM
ID 49037 |Actma K 13 KapacyHcKkunit
ID 49038 |Mpoctyaa M 12 LleHTpanbHbIN
ID 49039 |Auctpodusa K 16 LleHTpanbHbIM
ID 49040 |Aunctpodusa M 14 KapacyHckui
ID 49041 [MeHUHIUT M 17 LleHTpanbHbI1
ID 49042 |AuncneKkcnsa X 12 LeHTpanbHbI
ID 49043 |ALnN K 9 KapacyHcKkuit
ID 49044 |Actma K 12 LleHTpanbHbIN

Jis mmnopra oOyuvaromiei BbiOOpku B cuctemy AIDOS-X HeoO6xoaumo
cKkonmupoBaTh ee B nanky Inp data u nepeumenoBats B Inp data.xIsx, mocne storo
MO>KHO 3aIlyCTUTh CaMy MpPOrpaMMy M YHUBEpCAJIbHBIN MpOrpaMMHbIi UHTEp(deiic

UMIIOpPTa JAHHBIX B cucTteMmy (pexuMm 2.3.2.2), pe3yJbTar 3alodHEHUS KOTOPOIo

Pucynox 5 — ®parmMeHTt obyyvaromieii BIOOpKU

MPECTABIICH HA PUCYHKE 6.




2322 YHWEEPCINEHEIA NPOrpamMMHEIR MHTepdeRC MMOOPTa AAHHBEE B CHOTERY “SAAQC-H++" — O x

ABTOHMaTHYECKAA I:I]DPMBH“SBU,H.'FI HpE,II,METHDfl obnacTu: reHepauunAa I{I'IaCCHEIJHI(aI.I,I'lDHHI:IH W ONMUCATENbLHBIX WKan

M rpajauMid, a Tacke 00yvalwwWed W pacnozHagaeqol ELIDOPKN HA OcHOBEe Da3bl MCXOOHLIX AaHHeIX: "Inp_data

3analime THN dafina MoxogHeR gadHer: Inp_data'

. E
(¥ #L5%- M5 Excel-2007(2010]

CrannapT #L5-patina

(" DBF - DBASE I\ [DEF/MT=)
™ C5Y - CSW = DBF koHBepTER

Crannapt DBF-padina

CraHoapT CSY-tpakina

Sanakime napameTpel

f* Hyn W npodens cuvrare OTCHTCTEMEM ganHem
" Hym W npodene cuvrare SHAHEHHARMI panHes
[~ Cospasate 51 cpegHus no knaccard "'lnp_dawr.dbf'*?

TpedosaHuA K hailmy HCX0OHbIE BaHHbIE |

3anakme AManasoH CTONGUOE KNSCCHDUE ALMOHHE LUK.S

HauaneHes CTIZIJ'IﬁELL ENAcCHPHEAULHOHHBL LWKAN:

2
FOHEYHBIR CTONGEL KASCCHEHK SULMOHHEE WK ]

3anakme pesMmM:

{(* FPopraanysauKy NpeQMETHOR 0AnacTH [Ha ocHose 'Inp_data'’]

(™ TeHepauMu pacnosHaEasroR BeIGOpKK [Ha ocHose lnp_rasp"]

3anakme AMaNas0H CTONGWOE ONMCATENEHER WA,

HauaneHe CTDﬂﬁELL OMNHCATEAEHEY LWEAM

3
F.oHEYHBIR CTONSEL ONMCETENbHEE WK [

3anakme cnocos BeIG0pa PastEepa HHTEPEANOE:

{* PaBHble MHTEPBANE! C PAZHBIM YMCOM HIGNKLEHMUE

(™ PazHble MHTEPEANE © PAEHEIR YMC DM HIGAKLEHME

3a0aHHe NapateTpoE POPMUPOEAHWA CLEHAPHEE MAM CNocoGa MHTEPNPET AL MK TeKCTOBRR Nonel inp_data'™

* He nprreRATE cueHapHEG rmeTon ACK-ananisa

I HDMME-'HMTI: CMEL. MHTERMNPET ALMKD TEKCTOERIE NONEH KAACCOE

{7 MpHMEHMTE CUBHADHEIR MeTon ACK -aHanusa

[ MPHMEHMTE CNELMHTERNPET SUWK TERCTOERX NONEH NPH3HAK.DE

MNapaMeTpw HHTEPNPETALHH 3HAYEHHA TEKCTOBLIX noned "Inp_data':

WHrepnperaura THT-noned knaccos:
3HEYEHHMA NONE TEKCTOBEE KASCCHPHEALHMOHHES WEan $akina

MCHOGHE gaHHer 'Inp_data" paccrmarpreaoToa kak uenoe

K.akme HammeHoeaHwa MRS 0ALMK wicnoBe wkan Menonesosars:

+ Toneko HHTEPEANEHEIE YHCAOERS SHAYEHHA
" Toneko HaWMEHOBaHKWA WHT EPEANEHEIX YHMCN0ERH SHAYEHMEA

" HHTEZPEaNbHEIE YHCAOERIE SHEYSHKWA. H HY HAHMEHOEaHKA

Ok LCancel |

WHrepnpeTauma THT-nonei npuaHatkos:
JHAYEHKA NONEl TEKCTOEEIX ONMCATENEHEN WA Paina

HCMOAHER RaHHER 'Inp_data' pacomarpueaoToa kak wenoe

[Hanpurep: '1/3-159873.0000000, 178545, 6666667}
[Hanpurep; "MuHMManeHoe']
[Hanpurep: "MuHHManeHoe: 1/3-153873.0000000, 178545 66666671

Pucynox 6 — Untepdeiic nummnopra

CrnenyeT BBIAEIUTD CIAEAYIOIIUME HACTPOUKHU:

— Tun ¢aiina — XLSX;

- Knaccudukannonnas mkana — 2;
— OnucarenbHble MKaIbl — 3-5.
[Tocne 3TOor0 MpUIIOKEHWE MPOCHUT 3aJaTh Pa3MEPHOCTH MOJEIU CHUCTEMBI,

OCTaBJIsieM BCE KaK eCTh (PUCYHOK 7).



'EJ 2.3.2.2, 33faHKe PA3MEPHOCTH MOARAKM CHCTEME "3ﬁﬂ0C—X+ +" — O X

HH®OPMALIMA O PAIMEFPHOCTH MOJIENHK

K.oAWiecTeo rpadaumi KNacoHEHKALHOHHER M OMMCETENEHEIR WKaN B Mogeau, T.e.; [14 knaccos » 21 npuaHakos]

Tun weane

OMHCATENEHEK
wWk.an

Yucnoekie 0 0 0.00 0 0 0,00

TekcTOERIE 1 14 14,00 3 21 7,00

BCEMQ: 1 14 14,00 3 21 700

’73a.uaﬁ're KONHYECTED YHCOEEIX QHANaZ0H0E [MHTEPEAN0E, MPaaUME) B WKAane;

MepecuvTaTE WEANE H FPatalUHA BEIFTH Ha coznaHHe MOLEM

Pucynok 7 — 3aganue pa3MepHOCTEN CUCTEMBbI
[Ipotiecc uMIopTa JaHHBIX U3 BHEIIHETO (pailyia B cUCTeMy NpeJICTaBlIEH Ha

pUCYHKe 8.

t!':l 2.3.2.2, Mpouecc nmnopTa gadHex vz BHewHed B "Inp_data" e cuctemy "3|.F'I,ﬂ,0C-K++" — O *

—LCTaaMM MCNoAHEHKA npoUecca
1/3: PoOpMUPDBEHHE KNECCUBHKAUMOHHEE I DNHCATENLHEX WKEN W rpaaauMid Ha ocHoee B "Inp_data"- MoToeo
2{3: MeHepauMsa o5yYaiWer BEISOQKKM M Ga3kl COBEITHA "EventskKO" Ha ocHoee B "Inp_data"

—I POrHOS BPEMEHH MCNONHEHKA

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

2% | LCancel

Mpowno: 0:04:47 Ocranock: 0:00:26

Pucynok 8 — UMnopt qaHHbIX
ITocne 3arpy3Ku JAHHBIX cucrema ABTOMAaTUYECKHU HalllIa
KJIaCCU(DUKAITMOHHBIC TITKaIbl, KOTOPHIE MOXHO IOCMOTpeTh B pexume 2.1

(pucyHOK 9) U onucaTeNbHbIE MIKAJIBI, KOTOPhIE MOXKHO IMOCMOTPETh B pekume 2.2

(pucyHnok 10).



[ORRE Knaccud e aumonHEle WKane! M rpagaumi, Tekytaa mogene: "INF1"

AcTHa

AYTHEM

B nuzopyrocTe

B poHsur

ner

Tuicnercua

TueTpadua

7
2
3
4
5
B
7
i

aun

MeHuHnT

10

Muonus

1

OskHpeHUe

12

MpocTyaa

13

3nunencia

o

<

<

of

Momowe | dof.wkany | Aofrpag.wkans | Konup.wkany | Komqp.rpag wkans

Konup.wrkany c rpag, | Ynanwkany crpan. | Yaanrpan wkank | YaaneHue u nepekoamposaHie | Mpapikd SYayuiis cueHapHes

Pucynok 9 — KnaccudukannoHHbie MIKaIbI

@) 2.2. OnucaTenkHEE WKank i rpagauun. Tekywan mogens: "INF1"

4

Ry

BE

MNorows

Ood.wkany | Oofrpagwkans | Konup.weany | Konup.rpan.wkank

Konup.weany ¢ rpag,. | Yganwkany ¢ rpad. | Yaanrpag.weane | Mepexkoayposate

Ouncrime

T padukM NPOWNEIY CUUEHAPHEE

Pucynok 10— OnucarenbHble HIKAJIbI




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

MOI[eHeﬁ. MﬂoronapaMeTpnqecKaﬂ THIIA3AUA 1 YaCTHBIC KPUTEPUH 3HAHMMI

Cuntre3 u BepuuUKalUs CTATUCTUUYECKMX U CHUCTEMHO-KOTHUTHUBHBIX
mozaenet (CK-mopenei) Mojaenell OCyHIECTBISIETCS B pexuMe 3.5 CHUCTEMBbI
«Quaoc»y. Marematnueckue MOJENHM, HAa OCHOBE KOTOPBIX PacCCUUTHIBAIOTCS
cratuctuueckue u CK-monenu, moipoOHO ONMUcaHbl B psijie MOHOTpaduii U cTaten
aBTopa. [loaToMy B manHON paboTe MBI PAaCCMOTPHUM 3TH BOIPOCHI OYEHBb KPATKO.
OTMeTHM JIWIb, YTO MOJEIH CHUCTEMBI «ODWIOC» OCHOBAHBI HA MaTPUILE
a0COJIFOTHBIX YacCTOT, OTPaKalolllel YUCIIO BCTPEU Tpajlaliiil OMUCATENIbHBIX KA
Mo TpajanusaM kiaccuukanronHsix mkan (pakror). Ho qis pemenus Bcex 3amau
UCIIOJIB3YETCSl HE HEMOCPEICTBEHHO cama 3Ta MAaTpHUlla, & MaTPHUIbl YCIOBHBIX U
0€3yCIOBHBIX MPOLEHTHBIX pacHpeicieHud W CUCTEMHO-KOTHUTHUBHBIE MOJIEIIH,
KOTOPBIE PACCUUTHIBAIOTCS HA €€ OCHOBE M OTPAKAIT KAKOE KOJUYECTBO
uHOpMaIIUU COAECPKUTCA B (akTe HAOIIOACHUS OMNpPENeICHHON TIpaganuu
OMMUCATEIBLHOM Kbl O TOM, YTO OOBEKT MOJIEITUPOBAHUS MIEPEUACT B COCTOSIHUE,
COOTBETCTBYIOIIEE OMPENEICHHON Tpajaiuu  KJIACCU(PUKAIMOHHON  IIKAJIbI
(kmaccy) (pUCyHOK 5).

Marematnueckast Mmoaenb ACK-ananm3a u cucteMbl «DUIIOC» OCHOBaHaA Ha
CUCTEMHOM HEYETKON MHTEPBAJIHLHON MaTEMaTHUKE U 00ECTIEUNBAECT COMOCTABUMYIO
00paboTKy OosiblIMX OOBEMOB, (PArMEHTUPOBAHHBIX M  3aIIYMJICHHBIX
B3aMMO3aBUCHMBIX JAHHBIX, MPEJICTABICHHBIX B pa3JIMYHBIX THUIAX IIKAJ
(HOMUHATBHBIX, MOPSIKOBBIX U YUCIOBBIX) U PA3JIMUHBIX €AUHUIIAX U3MEPEHUS.

Cytb matematnueckoid moaenu ACK-aHanus3a coCTOUT B CIEAYIONIEM.

HemocpenctBeHHo Ha ocHOBe smmupuuecknx maHHbIX (cM. Help pexxuma

2.3.2.2) paccuuThIBaeTCs MaTpHila a0COMIOTHBIX YacToT (Tabnuua 1).



Tabmuma 1 — Matpuria abCcomOTHRIX 4acTOT (CTaTUCTHYECKas Mozelb ABS)

Knacchbi
1 j w Cymma
1 i
N 11 Nlj N 1w
w
3HayeHus , .
cbaKTopOB ! Nﬂ Ng _NI—]F Nﬁ: - ZNE\F
J=1
M .
CymMmmapHoe M ¥ M
= N N .= N_
wovanacon vy Ny =22, == 22N,
P y i= =1 j=l
CymMmmapHoe W
KONn4ecTBO —
ob6bekToB obOyu4atrowen PJ;:J' NEZ o Z NE}

BbIGOpKVI no Knaccy

Ha ee ocHOBe paccuMTHIBAIOTCS MATPUIIBI YCIOBHBIX M 0€3YCIOBHBIX

MPOLIEHTHBIX pacnpenaeseHuii (Tabmuua 2).




Tabnuma 2 — MaTpuiia yCJIOBHBIX U O€3yCIOBHBIX MPOLIEHTHBIX paclpeaeaeHuil
(craructuueckue mosenu PRCI u PRC2)

Knacchbl BesycnoBHas
BepPOSITHOCTb
1 J w npu3Haka
1 .
El “P;J P 1w

3HauyeHus cdakTopoB| i P R — _H P

il ij iw
vl P Py P,
BesycnoBHas
BEPOATHOCTb PE}

Knacca

Ormerum, yto B ACK-aHain3e W €ro mnporpaMMHOM HWHCTPYMEHTApUU
MHTEJUIEKTYalIbHON cucTteMe «OU0C» UCIONb3yeTCs ABa Crloco0a pacueTra MaTpull

YCIIOBHBIX M 0€3YCJIOBHBIX MTPOLIEHTHBIX PaCIpeIeICHUN:

1-if  cnoco6: B kauectBe = ¥ UCIIOJIB3YETCSI CYMMAapHOE KOJUYECTBO
MIPU3HAKOB I10 KJIACCy;
N,

2-ii cmocob: B KayecTBe UCIIOJIB3YETCSI CYMMapHO€ KOJUYECTBO
00BEKTOB 00YyUaroIIe BEIOOPKH MO KJaccy.

Ha mnpaktuke yacto BcTpedaeTcsi CyIIECTBEHHas HecOaJaHCHUPOBAaHHOCTH
JAaHHBIX, TI0J] KOTOPOI MOHUMAETCS CHJILHO OTIUYAIOIIEeCcs KOTUIECTBO 0OBEKTOB
oOy4aronieiicss BBIOOPKH, OTHOCAILIMXCS K pa3nuyHbIM Kiaccam. [loaTomy pemarsb

3a/layy Ha OCHOBE HEMOCPEACTBEHHO MAaTPHIIbI aOCOMIOTHBIX YacTOT (Tabymma 1)

ObLIO0 OBl OYCHB HCpa3syMHO H IECPEXo] OT a0COJIFOTHBIX YacTOT K YCJIOBHBIM H



O€3yCIOBHBIM  OTHOCUTEIBbHBIM 4YacTOTaM (Y4acTOCTSIM) SBJSIETCA  BechbMa
00OCHOBAaHHBIM U JIOTHYHBIM.

OTOT mepexo]i MOJHOCThIO CHUMAET IMpoljeMy HecOaJaHCUPOBAHHOCTH
JAHHBIX, T.K. B MOCJEAYIOIIEM aHAJIU3€ UCIOJIb3YEeTCs] HE MaTpuia aOCOMIOTHBIX
4acTOT, a MaTPHUIIbl YCIOBHBIX U OE€3YCIOBHBIX MPOLIEHTHBIX paclpeleseHul, u
MaTpUIbl CUCTEMHO-KOTHUTHBHBIX Mojene (CK-momemu, tabmuma 4), B
YaCTHOCTH MaTpHIla UH)OPMATUBHOCTEH.

OTOT NOJXOJ CHUMAaeT Takke MpoOjeMy OOECHeueHUs: CONOCTaBUMOCTH
00pabOTKH B OJTHOM MOJENH MCXOJHBIX JAHHBIX, MPEACTABICHHBIX B Pa3IMYHbIX
BUJIaX IIKaJd (HOMHHAJIBHBIX, MOPSAKOBBIX M YHCIOBBIX) U B Pa3HbIX €IUHULIAX
WU3MEPEHHSI.

B cucreme «D#0c» 3TO OCYIIECTBISETCS BCEra NPU PEUICHUH JIFOOBIX
3a1ay.

3areM Ha OCHOBE TaOJMIBI 2 C HUCIOJIb30BAHUEM YACTHBIX KPHUTEPHUEB,
3HAHWM, TPUBEIECHHBIX Ta0auUe 3, pacCUUTHIBAIOTCA MATPULBl CHCTEMHO-
KOTHUTUBHBIX Mojenei (Tabnuma 4).

B tabnuiie 3 npuBeneHsl GopMyIIbI:

— 17151 CpaBHEHUS (DAKTUUYECKUX U TEOPETUUECKUX a0COIIOTHBIX YacCTOT;

— I CpaBHEHUS  YCJIOBHBIX U  O€3yCJIOBHBIX  OTHOCHUTEJIbHBIX
Y4acTOT(«BEPOSITHOCTEN» ).

N 510 cpaBHeHue B Tabnuie 3 OCYLIECTBISETCA JBYMS BO3MOXHBIMHU
croco0aMu: MyTeM BbIUUTAHUS U ITyTEM JCJICHHUS.

Korga wmbl cpaBHHMBaeM (DakTHUECKME U TEOPETUYECKHE aOCOIIOTHBIE
YaCTOTHI IyTEM BBIYMTAHUSA y HAC IOJIY4aeTCs YaCTHBIM KPUTEPUM 3HAHUU: «XH-
kBaapat» (CK-mozaens INF3), korga sxe Mbl CpaBHUBAaeM HUX MYTEM JCJICHUS, TO Y
HaC TOJy4yaeTcsl 4YaCTHBIM  KpPUTEpUIl:  «KOJIWYECTBO HH(pOpMaLMU 1O
A XapkeBuay» (CK-momenu INFI1, INF2) wunmu  «kosddummenT  BosBpara
nasecturuii ROy - ReturnOnInvestment (CK-moxemu INF4, INFS) B

3aBUCUMOCTH OT CII0COOa HOPMHUPOBKHU.



Ta6muna 3— Paznuunbie aHanuTHdeckue OpMbI YaCTHBIX KPUTEPHUEB 3HAHHM,
npumMmeHnsiembie B ACK-ananuse u cucreme «uaocy

Beipaxenue nis
YaCTHOT'O KPUTEPHsI

HaumeHoBaHue Mojieny 3HaHUH qepes yepes
U YaCTHBII KpuTepuii OTHOCHTENIBH | abcono
ble THbIE
YaCTOThI 4aCTOThI
ABS, MatpuIia a0COIIOTHBIX YacTOT, Njj - (pPaKTHUECKOE YHCIIO BCTPEY i-ro MPH3HAKA y 0OBEKTOB j- w M
N, , | N=2NzN;=2
TO KJacca; - TEOPETUYECKOE YHCIIO BCTPEY i-ro MPH3HAKa y 00bEKTOB j-ro Kinacca; N; — cyMMapHOe J-1 P
KOJIMYECTBO MIPU3HAKOB B i-if cTpoke; Nj — cyMMapHOE KOJIUYECTBO IPU3HAKOB MU 00BEKTOB 00yyaromen
BBIOOpKY B j-M Ki1acce; N — CyMMapHOe KOJIUYECTBO IIPU3HAKOB 110 Beel BEIOOpKe (Tabumma 1) N i~ m“m
N =—_*J_ meop
Y N
PRC1, matpuna ycioBHbIX Py 1 6e3yClIOBHBIX P; IPOLEHTHBIX pacnpe/ieneHuil, B N
KauecTBe N; HCIIOJIB3YEeTCs] CyMMapHOe KOJIMUECTBO ITPU3HAKOB I10 KJIACCY P = g P-
PRC2, matpuna ycioBHbIX Py 1 6e3yClIOBHBIX P; IPOLEHTHBIX pacnpe/eneHuil, B & N. =
KauecTBe N; HCIIOJIB3YETCsl CyMMapHOE KOJIMYECTBO 0OBbEKTOB 00yUarolIeii BBIOOPKH 110 Kiaccy & .
INF1, yacTHbIi KpUTEpU: KOTHMYECTBO 3HaHMI 0 A.XapkeBuuy, 1-if BapuaHT pacueTa I

BEPOATHOCTEH: Nj — CyMMapHOe KOJIMYECTBO PH3HAKOB 110 j-My KJIaccy. BeposTHOCTB TOT0, 4TO €CIH y

00beKTa j-r0 Kiacca 00HAPYKEH NPU3HAK, TO 3TO -1 IPH3HAK I.=%¥1I W
I . .4 L()E
v ')

INF2, qacTHbIH KpUTEpHA: KOINYECTBO 3HAaHUU 10 A.XapKeBudy, 2-if BApUaHT pacyera
BEpOSITHOCTEN: Nj — CyMMapHOe KOJIMYECTBO OOBEKTOB I10 j-My Kiaccy. BeposTHOCTh TOTO, 4TO eciin
MPEABSIBICH O0BEKT j-T0 Kiacca, TO Y Hero 0yaeT oOHapy)KeH i-il MpHU3HaK.

INF3, yacTHblil KpuTepuii: Xu-KBaApaT: pa3sHOCTH MEXAY (PAKTHUECKHMMH U TEOPETHUECKH 0XKUAAEMBbIMU

a0COFOTHBIMH 9aCTOTaMHU - I..= Ni" — Eﬁ

INF4, gactusriii kputepuii: ROI - ReturnOnlnvestment, 1-it BapuaHT pacuera BeposiTHOCTEH: Nj —
CYMMapHOe KOJIMUECTBO IIPU3HAKOB 110 j-MY KJIACCY I

INFS, wactusiit kpurepuii: ROI - ReturnOnInvestment, 2-if BapuaHT pacueTa BeposiTHOCTe: Nj — ¥
CYMMapHO€ KOJIMYECTBO 0OBEKTOB I10 j-My KJIacCy

INF6, yacTHbIi KpUTEPHiA: pa3HOCTh YCIOBHON M O€3yCIOBHO# BEpPOSITHOCTEH, |-if BApHAHT pacueTa

INF7, yacTHBIIl KpUTEpUIi: pa3HOCTD YCIOBHON U O€3yCIOBHON BEpPOSTHOCTEH, 2-1 BapuaHT pacuera

]

BEPOATHOCTEN: Nj — CyMMapHOE KOJHYECTBO PU3HAKOB I10 j-My KIaccy I.=ErI
] i

BEPOSITHOCTEH: Nj — CyMMapHOE KOJIMYECTBO OOBEKTOB I10 j-MYy Kilaccy |

O6o3HaueHus k Tabaune 3:

1 — 3HAYEHHUE MPOIILIOro IapameTpa;

] - 3HaueHue OyyIIero rnapamerpa;

Nijj — KOJIMYeCTBO BCTPEY j-ro 3HaUeHHs OyMyIIEro napamMeTpa MpH i-M 3HAYEHUH NPOLITIOro MapameTpa;

M — cymMapHOE YHCIIO 3HAYCHHUI BCEX MPOILTBIX TAPaMETPOB;

W - cymmapHOe 9uciio 3HaYeHHH BceX OyIyIIux ImapaMmeTpoB.

N; — KOIMYecTBO BCTPEY i-M 3HAUEHUSI MIPOILIOrO apaMeTpa Mo Beeil BEIOOPKE;

Nj — KOIMYeCTBO BCTPEY j-ro 3HaueHus Oy/yIIero napameTpa 1o Bcei BeIOOpKe;

N — KOJIMYEeCTBO BCTPEY j-I'0 3HAUCHUS OYIYIIEero mapamMmeTpa MpH i-M 3HAYCHUH MPOILIOTO IMapaMeTpa 0 BCel
BEIOODKE.

Ijj — 4acTHBIN KpUTEpHI 3HAHUMI: KOJIMYECTBO 3HAHUH B (hakTe HAOIIOJEHHS i-TO 3HAYEHHs IIPOLLIOro NapaMeTpa o
TOM, 9TO OOBEKT MepeiIeT B COCTOSHIE, COOTBETCTBYIOIIEE j-My 3HAUSHHIO OYIyIIEero mapameTpa;

Y — HopMmupoBouHbIi kodppunment (E.B.JIynenko, 2002), mpeoOpasyroniuii KoaudecTBo HHPopMaIuu B hopmyiie
A.XapkeBrda B OUTBI 1 00ECTICUMBAIOIINN I Hee COOJIOICHNE TIPUHITUATIA COOTBETCTBUSI ¢ (hopmyoi P. Xaprnw;
P; — 6e3ycioBHAss OTHOCUTEINIbHAS YaCTOTa BCTPEUH 1-T'0 3HAUEHUS MPOIIJIOro MapaMeTpa B 00ydaromiei BeIOOpKe;
Pj; — ycnoBHas oTHOCHTENIbHAS YACTOTA BCTPEYHM i-TO 3HAUEHHs MPOILIOTo NapaMeTpa NpH j-M 3Ha4eHUH OyayIero
napamerpa.

Korz[a MbI CpaBHUBACM YCJIIOBHBIC U 6€3y0J'IOBHBIe OTHOCHUTCIIbHBIC YaCTOTHI

MyTeM BBIYUTAHUS Y HAC MOJyYaeTcs YaCTHBIM KpUTEPHUI 3HAHUM: «KOIPPUIIUEHT



B3aumocBs3n» (CK-monenu INF6, INF7), xkorna e Mbpl CpaBHMBAaeM HUX ITyTEM
JICJICHHUs, TO Y HAC MOJIy4aeTCsl YaCTHBIN KPUTEPU: «KOJIMYECTBO MH(POPMAIINH TI0
A . Xapkesuuy» (CK-monenu INF1, INF2).

Takum o0pa3om, MBI BHUIUM, UYTO BCE YACTHBIE KPUTEPUMU 3HAHHM TECHO
B3aMMOCBA3aHbl Jpyr ¢ JApyroM. OCOOEHHO HHTEpECHa CBsI3b 3HAMEHHUTOIO
Kputepuss xu-kBajpar [lupcoHa ¢ 3ameuaTenbHOM MeEpOM  KOJIMYECTBA
uHpopMmarnu A.XapkeBrua U ¢ U3BECTHBIM B 3KOHOMUKE KodduimeaTom ROI.

BeposiTHOCT paccMaTpuBaeTCsl Kak Ipefes, K KOTOPOMY CTPEMHUTCS
OTHOCUTEJbHAs YacToTa (OTHOLIEHUE KOJIMYECTBa OJArONPUSATHBIX HCXOJOB K
YHCIIy WMCTBITAHWA) TPU HEOTPAHMUECHHOM YBEIMUYECHUU KOJIWYECTBA HCIIBITAHHMA.
SIcHO, 4TO BEPOSITHOCTh — 3TO MaTeMaTuyeckas abcTpakius, KOTOpas HUKOIJla He
BCTpPEYAETCs] HAa MPAKTUKE (TaKKe, KaK U JIpyrue MareMaTH4ecKue U (pu3ndecKue
abcTpakuuy, TUMAa MaTEeMaTHMYECKON TOYKH, MaTepUalbHON TOYKH, OECKOHEYHO
Manoi u T.1.). Ha npakTuke BcTpeyaeTcst TOJIbKO OTHOCUTENbHAs yactora. Ho oHa
MOET ObITh BechbMa OnM3KOW K BeposTHocTH. Hanpumep, npu 480 HaOmroneHui
pa3iauuue MeXAy OTHOCHTENIBbHOM YacTOM U BEpPOSITHOCTHIO (MOTPEIIHOCTD)
cocraBisier okojo 5%, npu 1250 nabmoaenusix — okono 2.5%, mpu 10000

HabmoaeHusx — 1%.

Tabnuna 4 — Marpuiia CHCTEMHO-KOTHUTUBHOM MOJIeNN

Knacchbl 3HauyumMmocCTb
1 J w c¢akTopa
1 ¥ ’
1 Ill Il' IHF Oy =3 —— Z(ILF j’l)
w-14
W 2
3HaueHus dakTopoB| j Iﬂ I__ Iﬂ? Oy =2 — Z(I? — I;)
w144
I L S -T)
" I]v_[l My IM’W Taz =4 W_IZ(I"E_ M
J=1
CreneHb 1 M (I 2
a, Oy . H=3]— T
e || || | P e u R




CyTbh 3TUX METOJIOB B TOM, UYTO BBIYUCISETCS KOJIUYECTBO MH(POPMALIUU B
3HaueHUU (aKTopa O TOM, YTO OOBEKT MOJEIMPOBAHUS MEpPEeUsIeT MOJ €ro
JNEUCTBUEM B ONPEIEICHHOE COCTOSHUE, COOTBETCTBYIOIIEE KJaccy. OITO
MO3BOJISIET COMIOCTABUMO M KOPPEKTHO 00padaThiBaTh pa3HOPOIHYIO UH(OPMAIUIO
0 HAaOMIOJEHUAX 00BEKTa MOJEIUPOBAHUS, MPEICTABICHHYIO B PA3JIMYHBIX TUIIAX
MU3MEPUTEIBHBIX KA U PA3IUYHBIX €IMHULIAX U3MEPEHUS.

Ha ocHoBe cHCTEeMHO-KOTHUTHUBHBIX MOJIEJIEH, IIPEICTaBICHHBIX B TaOIHIIE
9 (OTAMYarOTCs YaCThIMM KPUTEPHUSMH, MPUBEIECHHBIMU B Tabiauue &), pemarorcs
3ajayud  uACHTUGUKAUK  (KIacCU(PUKALMM, PACIO3HABAHMS, JIMAarHOCTHKH,
MPOTHO3UPOBAHUS), TMOJJICPKKU TPUHATUA pelieHnit  (oOpaTHas  3ajmaya
IIPOTHO3UPOBAHMS), a TAKXKE 3ajadya MCCIEIOBAaHUA MOJECIUPYEMON MpeIMETHON
00JIaCTH IyTEeM MCCIICIOBAHUS €€ CHCTEMHO-KOTHUTUBHOU Mojienu [10-64].

OtMeTuM, UYTO KaKk 3HAYUMOCTh 3HaueHus  (akropa, CTENEHb
JNETEPMHUHUPOBAHHOCTH KJIacca M EHHOCTh WK KadecTBO monenu B ACK-ananuze
paccMaTpHUBaETCsl BApUaOEIbHOCTh 3HAYCHUM YaCTHBIX KPUTEPUEB ITOTO 3HAYCHUS
(dakTopa, Kj1acca UM MOJENH B 11ejIoM (Tabnuua 4).

YuciieHHO 5Ta BapualeIbHOCTh MOXKET H3MEPSATHCS Pa3sHBIMH CIIOCOOaMH,
HaIlpuMep, CPEeIHUM OTKJIOHEHHEM MOMAYJIEH YacTHBIX KPUTEPHEB OT CPEIHETO,
JUCIIEPCUEl WM CPEeIHEKBAJAPATUYHBIM OTKJIOHEHHWEM, WJIM €ro KpajapaToMm. B
cucremMe «OUI0C» NPUHAT IMOCIECAHUNA BapUaHT, T.K. 3Ta BEJIIMYMHA COBIAJAET
C MOIIIHOCTBIO CUTHAJIA, B YaCTHOCTH MOIIHOCTHIO HH(popmaluu, a B ACK-ananuse
BCE MOJICTTM pACCMaTPUBAIOTCS B KaK HCTOYHMK HH(oOpManmu o0 OOBEeKTe
MOJETUPOBAHUSI.

[ToaTOMy €cCTh BCE€ OCHOBaHHMS YTOUHHUTH TPATULIUOHHYIO TEPMHUHOJOTHIO

ACK-ananmu3a (Tabnuma 5):



Tabmuua 5 — Yrounenune repmunosiornn ACK-ananmsa

No TpaguunoHHbIE TEPMUHbBI HoBbin ®opmyna
(CUHOHMMBI) TEPMUH

1 | 1. 3HaummMocTb 3HauveHus aktopa | KopeHb n3
(npu3Haka). MHOPMaLIMOHHOMN ¥
2. NndbdepeHumpyoLLas MOLHOCTb | MOLLHOCTU 3HaYeHUs Ji}: =1 Z(Ii - I;)
3Ha4eHus pakTopa (NpusHaka). dakTopa W -1 j=1
3. LleHHOCTb 3Ha4veHus
dakTopa (Npu3Haka) ons peLueHus
3afayun ngeHTudmkaumm n gpyrmx
3agav

2 | 1. CteneHb getepmuHmnpoBaHHocTn | KopeHb n3 o 7
Knacca. MHOPMALIMOHHOI 1
2. CteneHb 00YCrNoOBIEHHOCTH MOLLHOCTW Kracca J}? =2 Z(Iif _Ij
Knacca. M-15

3 | 1. KayectBo mogenw. KopeHb 13 —— ]
2. LleHHocTb Mogenu. UHOPMaLVOHHOM . 1 ZZ(I —I)
3. CteneHb chopMUPOBAHHOCTH MOLLHOCTW MOAENM W-M-1)'34S ¥

Moaenu.
4. KonnyectBeHHas Mepa cTeneHun
Bblpa>X€HHOCTN 3aKOHOMEPHOCTEN B
MoAenMpyemMon npeameTHom
obnactu

DOkpaHHbIe (POPMBI pEKHMA CUHTE3a MOJIEJIEH TPUBEIAECHBI HUXKE:

JUis cuHTe3a W BepuuKanuu MoAENed Co3AaH pexuM 3.5, Mocie €ero

3aImycKa 3aJaeTcsi MOJIeb, KOTOpas moMevaeTcs TeKymien (pucyHok 11).




€ 35, CurTes 1 BeprdmkaLmg Mogenei — O X

3anaiiTe MOdeM 4R CHHTESA W BEPHDHEALMM Tekywan Mogek

CTarHeTHeCKHE Basbl

[v i1, ABS - YaCTHEIFH KPMTEPHIL KOAHYECTED BCTPEY COMETAHMM, *KAAcc-NPM3HAK' Y OGLEKTOE 00Yd, BEIGOPKIE 1. ABS

3a0aiTe MCTOYHHE. AaHHBRE 017 PAcYETa MogenH ABS:

* Ofyyatowan eeidopra 0 Abs  Prel 0 Pic2 0 Infl @ Inf2 7 Inf3 7 Infd 7 InfG 7 InfE 7 Inf?

JanalTe 3HaYeHWE BOHE B MATPMUE 0CONKTHEIY YacToT: 0,.0000000 Mook
[v 2 PRCT - yacTHEM KPHTEPMIE Yo, BEPOATHOCTE i-M0 MPMEHAKE CPeaM NPMSHAKOE OBEKTOE [-ro Knacca " 2. PRC1
[ 3 PRCZ - yacTHEIM KPMTSPME YoNOEHSA BESPOATHOCTE 10 NPMEHAKS Y OFBEKTOE (10 KNACCa " 3 PRCZ
CHET EMHO-K,Or HUTHEHBIE MOLENH (G361 SHAHWIA]:
[v 4. IMF1 - 4acTHEIM KpWTEpKE KONMYECTBO 3HaHME N0 A apkesurdy; BepoATHOCTH Wa PRCT t« 4 IMF1
[v B IMF2 - yacTHEIA EpWMTEpMIE KONUMECTED SHaHME Mo A X apkesdy; BepoATHOCTH M3 PRC2 i~ B INF2
[v EB.INF3 - 4acTHBIH KpWTEpME: XW-KBALNET, PESHOCTH MEKLY PAKTHYECK MMM W OHULAEMBIMM 860, 4ACT OTakM " B IMF3
[v 7. IMF4 - yacThei kpurepui: ROI [Retum On Investment); seposTHocTid 1z PRCT i 7. INF4
[v 8 IMF5 - yacTHei kpurepui: RO [Retum On Investment); eepoATHocT us PRC2 " B INF5
[v 9. IMFE - yacTHLIA KpWMTEPMI: pasH.YC. | Be3Ycn. BEPOATHOCTEN, BepoATHOCTI 13 PRCT " 9. INFG
[v T0IMF? - 4acTHEIN KpUTEPME pasH.YCn. M Ge3Yc. BEPOATHOCTEN; BEPOATHOCTH Ws PRCZ " 10IME?
[NapareTpll KONMpOBaHKMA 0yyatol el BEI0PKK B PacnosSHABaerYt [SYTCTpenHBI nogRog):
F.akHe ofbekTEl 0yd.BEIGOPKH KONHPOESTE: MaACHEHWE NG ANMOPHTRY ESPHEHEALHH Ana kel 5308HHORH
{* KonMpoBaTE BCH OGYHaDWYH EEIG0PEY LI LIE O L TS
" KonupoBaTe TONBED TEKYWMA OfbekT (% CHHTES W BEPHPUKALMIO
" KonupoBare kawabii M- ofbext (" Tonbko BEPHUPME LMD
" Konupoeate N cayyakiHer: ofeektos " Toneko cuHTES
(" Konupoeare ofeerTel or N1 go M2 [fastest]
" BooflWe HE MEHATE PACTIOSHAESEMYKD BEIGOPKY 3anaiiTe npoueccop
= CPU - GPU
Upanare s 06yd. BEICOPKM CKOMMPOBAHHBIE OFLEKTEL MNogpotHes 3anaFTe anropuTM:
& He ynanre WariepAETEA BHYTPEHHAR QOCTOBERH. MOZEH W [AEEEES - AT
" Ypanare {* YnpoweHHo-GeIcTpEE

HCnone=08aHHE TONBKO HAHEDNEE A0CTOBEPHEIY PESYNETATOE pacnosHasaHHA: Razp.dbf 1 uenecofipasHoCTE NEMMEHEHKA BUTCTPENHOND NOAX00E
FPacuetHeiit pastdep BJ] pesynstaroe pacnosHagadyA B asp.dbf pasen 33934 gaim, t.e: 00015830 % or MAX-sozmoxHoro, [oT 2M76)
Sanalme, ckoneko X of WoxoaHoi B Rasp.dbf OCTABMTE. 1037 HauMEeHEe A0CTOBEPHEIE PESYNETATEI RACM0IHAEEHWE (100 . 0000000

B npur4eHIAM GYTCTPENHOND NOgX00a HET HEOGXOOWMOCTW. CWHTES 1 BEPHEPMKELMA MOgenel GYayT BEIN0NHEHEI HA OCHOBE BCEN BEISOPHL,

Ok LCatcel |

Pucynok 11 — Pexxum cunTe3a Moienein
JIaHHBIN PEXUM COJCPKUT MHOXKECTBO PA3IMUHBIX METOJOB BepHU(DUKAIINH,
HO MBI UCIIOJIB3YEM MapaMeTphbl, KOTOPbIE CUCTEMa MpeiiaraeT mo yMOJT4aHUIO.
Cramust mponecca HUCHONMHEHUS pexuMma 3.5 U MPOTHO3 BPEMEHU HCIOJIHEHUS

MTOKA3aHbl HA PUCYHKE 12.



0 3.9, CuHTeS W BeprdHKaLKA MOogenei — O

|:Ta.l1HM HCMONHEHKA NPOLECCS

War 1-6 1= 11: KonupoeaHue o8yYanweR ES0pKK B pacnozHaeaemyw - FoToBO

War 2-4 1= 11: CuHTes cTar.Mogend "ABS" (pacusT MaTpUUL a6C0NKITHEX YacTaT) - T oToED
War 3 1=z 11 CuHTes ctar.mogensai "PRC1" v "FRCE" (yocn.Sezycn.?: pacnp.) - MoToEo
War 4-4 1211 CHHTEeS CHCTEMHO-KOMHM TMEHEX Mogenei: INF1-IMF? - TaToeo
HAHAND LIMKNA N0 YACTHEIM 1 MHTEFPANBHEBIM KRIATERIAM - MCOONHEHKE
War 5 1= 11: 3anadue Mogenun "INF?" B kavecTee Tekywei -MoToBo

War B-f 1= 11: MNakeTHoe pacnosHaeaHye B Monenid "[NF? -MoToeo

War 7-4 1= 11: MamepeHye gocToeepHOCTH Mogenu: "Inf?" - MHTerpaneHelid KpuTepui: "Cyrra sHaHWE" - ToToED
KOHEL UMENA 0 HACTHBIM 11 MHT EFPANBHEIM KFMTERPMAM -TOTOBD
War 8- 1= 11: O8veamHedne B DostRsp# & BI DostRasp -MoToeo

War Y9 1= 11: MNevaTe cEoAHORN fOpMEl N0 PE2YNETATAEM EEpMdMKaLMK Modenel - [oToeo

War 10-4 1= 11: CozpaHu9e coprel: "I0CTOEEPHOCTE MOEHT. KNACCOE B pasNMUYHEX Mogensx' - ToToeo

War11-4 1= 11: "TNouceceHye zanaHHoi mogenu: Infl ctatyca Texkywed

[oToED

CHHTEZ H BEPH(HKAUHA CTATHCTHYECKHX H CHCTEMHO-KOTHHTHEHBIX MOnEAER YNELWHDO 3ABEPLUEHH m
HDDFHDS EBRErREHI HCAONHEHKHS

Hauano: 15:01:57 Oxonvanwe: 15:02:19
1005 Ok
Mpowao: 0:00:22 Ocranoce: 0:00:00

Pucynok 12 — Cuntes u Bepudukanus Mojenen

Takum o0Opa3om, YacTHBIE KPUTEPUU MPEACTABISIIOT COO0M (POpMYIIbI ISt

npeoOpa3oBaHus MaTpUIbl a0COJIIOTHBIX YaCTOT, KOTOpas MpeAcTaBieHa Ha

pucyHke 13 ¥ OTKpBITOM C MOMOIIBIO pexkuma 5.5.1, B Marpuubl YCIOBHBIX M

0€3yCIIOBHBIX MPOIEHTHBIX PACcTpeIeICHUI, U MATPHUIIbI 3HAHUH.

@ 5.5. Mogens: "1, ABS - 4aCTHbIA KPUTEPHIT: KOIMHECTED BETPEH CoMeTanyR: "KNact-NpusHak” y 06beKTos 0fy.soiBopiM” - O x

PARADH-Kapacyrorui 5.0 1.0 Fl 20 E 1.0 6.0 Fl 40
PAAOH U ermpanssi 3.0 2.0 1.0 2.0 4.0 1.0 1.0 3.0 2.0 10
Cypamaz wicna npuariakcs 16.0 6.0 6.0 6.0 4.0 6.0 4.0 4.0 6.0 8.0 i0.0
Cregres

CPeaHek5aapaTHYHOE OTKADHEHME 2.8 0.6 0.6 1.2 1.8 2.1 1.7 0.8 1.3
Cyrra 4HCNa OFLEKT 08 Oy BeIGODKM 8.0 3.0 3.0 4.0 2.0 4.0 2.0 7.0 3.0 4.0 5.0

Pucynok 13 — Marpuna aOcoItOTHBIX 4YacTOT




3.4. 3anaua-4. Bepudpuxanus moaenei

OneHka JTOCTOBEPHOCTH MOJENEH B cCHUCTEME «DWUI0C» OCYIECTBISAETCS
NyTeM pelIeHus 3a/layu Kiaccuukanuu OOBEKTOB 0O0ydyaroleid BBHIOOPKH 10
00001IeHHBIM O0pa3aM KJIAaCCOB M TOJICYETa KOJWYECTBA MCTHHHBIX M JIOKHBIX
MOJIOKUTENIBHBIX U OTpUIIaTeNIbHBIX peteHuit o F-mepe Ban Puzbeprena, a Takxke
no kputepusim L1- L2-mepam npod. E.B.JIynenko, koTopbie MpeaIOKEHbI s
TOTO, YTOOBI CMSTUYWTH WJIU TOJHOCTHIO MPEOAOJIETh HEKOTOphIe HemocTaTku F-
MEpBHI.

JIOCTOBEpHOCTh MOJCIICH MOXKHO OIICHMBATh W IYTEM PEIICHHS IPYTHX
3a/1a4, HaMpuMmep, 3a7a4 MPOTrHO3UPOBAHMS, BEIPAOOTKU YIPABJISIONINX PEIICHUM,
UCCJIeI0BaHUs 00BEKTa MOICIIMPOBAHUS TyTEM HCClIeJoOBaHus ero Mmojenu. Ho 3to
OoJiee TPYIOEMKO U Ja)ke BCErJa BO3MOXXHO, OCOOCHHO Ha IKOHOMUYECKUX U
MOJINTUYECKUX MOJIETISIX.

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

C pesynapTaTamMu Bepu(UKAIMKU MOJACNCH, OTIMYAIOIMIUXCS YaCTHBIMHU

KPUTEPUSIMU, MOXHO O3HAKOMHUTBCA B pexuMe 3.4 cucrembl «OUIOC», OHH

MpPEACTABIICHBI HA PUCYHKE 14.

Keppensuun afic.vacrar ¢ offp. 170.206

1. ABS - uaCTHOI KPHTEPHIL KOHABCTED BETREH COUETaHL Cipia 365 48CTST M6 npHaHaK.

Mowows Mo vepa RoCToBEpHOGTH

Morous M0 4aCTOTHAM pacTpegEneHa

<

TRTHFREN | [TP—FP],[TN—FN]‘ (T-FT+FI00 ‘

3anare vTepean CrEHAERHIR

2 PRCT - 4aCTHOI KPWTEPMEE YoN. BEPORTHOCTS o MpMaHAKS cped...| Koppemllin Yon aTH 4aeTr ¢ o 45 a7 323 193 8 0.161 0.822 0.269 28.402  170.206 146
2 PRCT - 4aCTHOI KPWTEPUI: YCN. BEPORTHOCT 0 MPHSHAKS CPEA... | CHbM3 UCA.0TH 4ACTET Mo MPHS. 45 45 25 491 0.084 1.000 0.155 30.762 249
3 PRC2 - 4aCTHE i KpUTEPUE: YCNOEHAR BSPOSTHOCTE i NpHaHaKa...| KOpPenALLR Yon aTH JacToT ¢ o 45 37 323 193 8 0.161 0.822 0.269 28.370 169.991 146
3. PR - 4aCTHEI! KRHTERHIL YCNOBHR BEPORTHOCTE 10 NPHEHEKA... | CMM3 YCN.QTH 43T 10 MpHS. 45 45 25 491 0.084 1.000 0.155 30.762 249
4 INF1 - 4aCTHE KDUTSDWE, KOMIECTED SHaMMi Mo A }apkesiiy; 5...| CEMBHTHISCKHA DESOHEHE aH.. 51 EL] 346 266 13 0.125 0.745 0.214 27.643|  185.374| 156
4. 1HFY - 4aCTHAIi KPHTEDIE KONWECTED SHaHHH Mo A XaDKeEniy; B...| CibMa sharii 51 12 253 353 9 0.106 0.824 0.188 16.323 80.567| 105
5. 1HF2 - 430THbIH KPHTEPIIE KDNVHECTED SHaHH N0 A XapKeBKiY. 5...| CEMaHTH4ECKHI PESOHAHS SHa 51 10 374 238 11 0.144 0.784 0.243 27.643|  185.374| 158
5. 1HF2 - 430THbI KPHTEPWIE KOAVHEETBO aHan4i Mo A KapKeBAY: B..| Cihiha SHar 51 12 259 353 9 0.106 0.824 0.188 16.323 80.567| 105
6. 1HF3 - 43CTHoI KPHTEPUiE X4 KBAIPAT. PASHOCTH MEAY BAKTUN... | CoMaHTHHECKIR PESOHAHE 3Ha. 51 38 398 214 13 0.151 0.745 0.251 29.393|  197.211] 1684
6. 1NF3 - 43CTHAIA KPUTEPUE K4 KBAAPAT, PASHOCTH MEAY BaKTUN... | Clbiha SHaHb 51 38 398 214 13 0.151 0.745 0.251 22.017  115.133 95
7. INFé - sacTrioi cpurepuit. RO (Retum On Investment): seposmro... | Cemarmiseckui pesarar ana. 51 40 348 264 11 0.132 0.784 0.225 28.091|  186.713| 158
7. INF4 - uacTrii rpurepis RO (Retun On Investment) seposio... | Capana sharsit 51 14 235 a7 7 0.105 0.863 0.186 15.725 35.518) 102
8 INFS - wacTrisit kpurepwt RO! (Retum On Irvestment); seposTo... | CemaHTHIsckii PESOnaHs na... 51 10 348 264 11 0.132 0.784 0.225 28.091|  186.719| 158
2. INFS - uacthai rpurepit RO (Retun On Investment): seposio... | Cabna sharii 51 14 235 a7? 7 0.105 0.863 0.186 15.728 35.518) 102
3. 1HFE - 43CTHeI KDHTEDWIY Past o 1 654G BEPOATHOCTEN Bep... | CEMAHTHYBGKH PBSOHAHS SHa 51 38 398 214 13 0.151 0.745 0.251 28.088|  186.672| 153
3 1MFE - 43GTHAI KPHTEPWIE Past Yo GE5YCA, BEPOTHOCTER; Bep... | Cyna SHarki 51 38 307 305 13 0.111 0.745 0.193 16,853 36.075| 108
10LINF7 - YacTHbIF KPUTEpMIE P&SH.YCIA B230CN BEPORTHOCTEIE: BE... | CoMaHTHHECKIR PE3OHAHE 3Ha. 51 EE] 398 214 13 0.151 0.745 0.251 28.088|  186.872| 158
10LINF7 - YacTHbIF KpUTEpMiE P&SH.UCIA B230N BEPORTHOCTEI, BE... | Cibiha SHaHH 51 EE] 307 305 13 0.111 0.745 0.193 16.559 36.075| 104

Pucynok 14 — OnieHKr JOCTOBEPHOCTH MOJENEN

Jlns onienku gocroBepHoctu mojene B ACK-ananmusze u cuctemy Aidos-X

ucrnonb3yercst F-mepa Ban Pusbeprena m L-mepa, mpencrasisitomas coboii ee



HEYETKOE MYJIBTHKJIACCOBOE 0000IIeHne, npeaioxenHoe nmpodeccopom JlyreHKo
(pucynok 10). Haubonee nocroBepubiMu okazanuck mojaenu INF4u INFS, ognako
paccMatpuBath gainee Oyaem Toiabko mMoxaens ABS. Touno nannoit moxaenu mo F-
mepe Ban Puszbeprena cocrtasmser 0.881, a mo L1-mepe mpodeccopa Jlynenko —
0.971. Ll-mepa, mnpemioxenHas npodeccopom JlylieHKo sBiseTcs OoJiee
JIOCTOBEpHOM, B cpaBHeHUHU ¢ F-mepoit Ban Puszbeprena. Takum oOpazomM, ypoBeHb
JIOCTOBEPHOCTH TPOTHO3UPOBAHUS C MPUMEHEHUEM MOJIENIM BBIIIE SKCIEPTHBIX

OLICHOK, TOCTOBEPHOCTh KOTOPBIX cUUTaeTCsl paBHOU nmpumepHo 70%.

&) Nomowe no pexnman: 3.4, 4.1.3.#: Bnas nporHo3os n Mepbl A0CTOEEPHOCTV MOAENEH B cucTeme "Jigoc-K++" — O b4

Marowe no pesitaant 2.4, 4.1.3.6, 4.1.3.7, 4.1.2.8, 4.1.3.10: Euakl NPOrHOS08 W MEPE AOCTOEEPHOCTH MOAENEH B CHCTeMe ' JRnoc-++"

NONOKMTENEHLIM NCEEOONPOMHO 3.

Mpeanoo#u, MOaens AAET TaKOH NPOrHDS, JT0 BeNaneT e W1 W2 W3, 14, W5 1B TToHATHO, YTO U3 BCEr0 STOMD BRINAET AMWE STO-TO aH0. B 3ToM Cayyae Mones He

MPEACKAKET, 4T0 HE BLINGET, HO SaT0 0Ha 08AZATENEHD MPSACKAMET, YT0 BLINAAET. DAHAKO MPH 3TOM 048HE MHOMD OffLeKTOE SYIET OTHECEHD K KNACTaM, K KOTOPLIM OHH HE OTHOCATCA.
Torna BEpOATHOCTE MCTUHHO-NONDHWTENBHBIX PELUEHLE Y MOdenW GuneT 176, a BEpOATHOCTE NOKHO-NOADHMUTENBHE PelWeHHE - 5/6. AcHo, YTo Takoi NporHos SECNONeseH, NoSToMY oH

W Ha3EaH MHOM NEEBL0NPOrHOZ0M.

OTPULLATENEHBIA NMCEBAONPOCHOS.

MNpeacTaeu cele, 4To Mbl BRIGPACEIBAEM KYGWK © B FPaHAMM, H MOLEN: NPENCKSSEIBAET, YTO HWYSMD HE BBINEAET, T.8. HE BENAAET HH 1, HW 2, AU 3, HW 4, HW B, HK B, HO yTo-TO He

ATOM0, BCTRCTERHHD, OOASETENBHD BRINANET. KOHEYHD, MONenb He NPBACKASANA, 4T0 BbINANET, 34T0 OHA D4EHE X0POWD NPEACKA3aNA, MT0 He BeiNaneT. BepoATHOCTE WoTWHHO-OTpKUATENE-
Helx PRIEHMEA Y MOaenH Gyaer 5/6, 3 BEpOATHOCTE N0HHO-OTPUUATEAEHEIX PeLeHUE - 1/6. TaKoH NPOrHoS ropasao A0CTOBEPHEE, Y NONHWTENEHEIA NCESA0NPOrHOE, HO TOkE GecroneseH.
WAEANEHLIA NPOMHO 3.

Ecni B ©ydae © KYGUKOM Mel POrHOZHPYEM, UTO BRINANET, HANPUMER 1, M COOTEETCTEEHHD NPOTHOSHPYEN, YO HE BeiNanet 2, 3, 4, 5, W 6, T0 570 MASansHEIH NPOrHOS, HMEHILIE,

£0M 0H ocywecTsnAETeA, 100% A00TOBEPHOCTE HASHTHEMKALMM W HE WAEHTHEMKAUMK. MaeansHER NporHoS, KOTOPEIN NOAHOCTEID CHUMEET HEONPEAENEHHOCTE O BYIYLLEM COCTORHMM 0fbeKTa
MPOrHOZWROBAHKA, HA MPAKTHKE WIAETCA NONYYHTE KOSAHE DEAKD W OfbINHO Mbl WMEEM 120 © PEANbHEIM NROrHOS0M

PEANEHEIA NPOrHO3.

Ha npakTuke Mbl Yallle BCero CTAAKHEAEMEA MMEHHD C 3THM BHA0M NPOrHO3A. PeankHeIR MPOrHOS UMeHBLAET HEONPELENEHHOCTE 0 GUIYILIEM COCTOAHWH OFbEKTA NPOMHOSMPOBAHKA, HO HE
MOAHOCTEID, KaK WGEalbHEIR MPOrHOS, & OCTABNAST HEKOTORYD HEONPEAENEHHOCTE He cHATON. Hanpumep, 4nA MrpansHOoro KYGHKa AeNaeTCA TAKoM NPOrHoS: BeiNageT 1 Wi 2, 1,
COOTEETCTEEHHO, HE Bbinanet 3. 4. 5 unu 6 MORATHO, 4T0 NOAHOCTEID HA NPAKTWKE TAK0RA NDOTHOS HE MOGKET OCYLLECTEWTECR, T.K. BAPHAHTEI BbINANEHMA KYGKKS aNbTePHATHUEHEI, T.8.

HE MOHET BRINACTE OAHOEPEMEHHD W 1, W 2. ToaTorMy Y PEankHOrD NPOrHOSE BCerna SYneT onpelensHHan oWMGKS UIEHTHRUKALMK, COOTESTOTESHHD, BCAM HE OCYWBCTEMTOA OIMH HW
HECKOMBKD M3 MPOrHOSMPYEMBIX BAPMAHTOE, TO BOSHMKHET M DWMEKA HE MAEHTHPHKAWAM, T.K. 3T0 HE NPOrHOSHPOEaN0CE Mogenki. Tenspb NpeacTasmTe cefie, vTo y Bac He 1 kytuk n
MPOrHDS Ero NOBELEHUA, 3 TEICAYK. TOMLa MOKHD NOCYMTATE CREAHEESEEIUEHHEIE ¥3PSKTENMCTHEN BCEX 3THY BULOE NPOrHO30E.

Tk 06PES0M, ECAM NPOCYMMUPOEETE YHEAD BEPHD WLEHTHEUUUPOEAHHER U HE WIEHTUPHILMPOEAHHEIX DFLEKTOS W BEIMECTE YWCN0 OLWGOYHD WIEHTUEHIMPOEAHHE 1 He
HOEHTHPHUHPOEAHHEIX OFLERTOB, 3 S3TEM PA3NENHTE HA MHCAD BCEX OFLEKTOE TO 3T0 H SYAET KPHTEPHI KA4ECTBA MOAEH [KNACCHPHRATOPA), YIMTLIBAIDWME KaK &8 cNocotHOCTE BEPHE
OTHOCTE DFBEKTE! K KNSCCaM, KOTOPEIM OHW OTHOCATCA, TaK W 88 CNOCOGHOCTE BEPHO HE OTHOCHTE OFLEKTEI K TEM KAACCAM, K KOTOPGIM OHW HE OTHOCATCR. 3TOT KPUTEPMEA NPELAGKEH 1
peanMzsosaH B cHcTeme "3iaoc" npod. E.B.MyueHko & 1994 roay. 3Ta mMepa 40CTOBSPHOCTH MOAEW NPEANaNarasT AB3 BapMaHTa Hopruposkd: {1, +11u {0, 1k

La=[ TR+TH-FP-FN]/[TP+TH +FP +FM (Hopramposta: {-1.+13)

Lb=[1+[TP+TN-FP-FN]/[TP+TH+FP+FN]]/2 [Hoprupoeka: {0, 13

roe KOAMuecTso: TP - MCTHHHO-NOA0HMT ENbHEIK PeWeHME; TH - MCTHHHO-OTPMUATENEHER PEEHWR; FP' - A0HHO-NON0HMTENbHER PEWeHME; FM - N0%HO-0T PULETENEHEIX PEILEHMEA;

K.naccuueck.an F-mepa 4ocToBEpHOCTH Magened BaH Pusteprera (konoHka BeEneHa APK.O-ronyGkit doHOM):
F-mera = 24[Precision*Recal)/[Precision+Recal] - aocTopepHocTe Mogend

Precizion = TPA(TP+FP] - TouHOCTE MOGEM;

Recall =TPATP+FN] - nanHota magens;

L1-mepa npod.E.B.MyueHko - HeveTKOE MUNETHKNACCOBOS 0606 EHHE KnaccHueckol F-vepel ¢ yueTom CHMM ypoBHe! croncTES [KONDHKE BEIENEHE ADK.O-3ENEHBIM POHOM]:
L1-mera = 2*(SPrecision”5Recall)/(SPrecision+5Recall]

SPrecigion = STR/STP+5FP] - TOMHOCTE © YUETOM CyMM YPOEHEE CROOCTES;

SRecal =STRASTP+SFM] - noaHoTa © ydeTord cymim YpOBHEH CROLCTEA;

STP - Cyrtia MOgYnest cHo0CTES HETHHHO-NONDKMTENEHER peweHki; STH - Cyrma MOJYNen CYOACTES WCTUHHO-OT PHULETENEHE: PEWEHME;

SFP - Cyrir4a mMonynei concTea NOAHO-MONDHMTENEHEH pewermi; SFH - Cyrma mogynei cxoacTea noswHo-OTPHUATEABHEIE  PELIEHHIA.

L2-tepa npad.E.B.Myuenko - HeveTkoe mynbTHKAaccoB0e obofiweHHe kiacoryeckod F-vepel ¢ yieton CPEJHMA yposHed crogeTea [KONOHKE BEIAEAEHE HEATHINM POHOM)
L2mera = 2APrecision*aFRecall)/[4Precision+aRecall]

APrecision = ATP/ATP+AFF] - TOUHOCTE © Y4STOM CPEHMK YPOEHEN CHOOCTES;

ARecal =ATPAATP+AFM] - nonHOTE © y4ETOM CPEAHMK YDOEHEN CXOACTEA;

ATP=STP/TP - CpegHes rMoaynei CHOACTES HCTHHHO-NOADHHTENEHER peweHWi; AFM=5FM/FN - CpegHee mMoquned cROACTES MCTHHHO-OTPHUATENEHEIX PELLEHHI;
AFP=5FP/FP - CpegHes mogyneil CroacTEa NOMHO NONDKMTENEHER peweHui; AFN=SFM/FM - CpegHes mMogynel CROACTES NOKHO-OTPMUATENEHEIN DELIEHME,

CTPOKM & MEKCMMANbHEIMA SHAYEHMARM F-tepel, L1-mepel 1 L2-Mepbl BEId&NEHE! POHOM LIEETE, COOTEETCTEYOLLEND KONOHKE.

W3 rpadiikos YacTOTHER PACMPEASNEHHE HETHHHO-NOADHHT 2AEHEIX, METHHHO-OTPMUATENBHEIK, NOHHO-MONDKMTENEHEIK M NDHKHO-OTPHUETENEHEIK PELIEHHA BHAHD, 4T0 et RIS MOLY/E YPOBHA
CHOACTEE, TeM G0nbLe 4007 UCTUHHBI PELIEHWIA. 3T0 SHAUWT, 4T0 MOAYNE YROEHA CXONCTES ABNAETCA ANEKBATHOMN MEPOI CTENEHM UCTUHHOCTH PELUEHUA W CTEMEHW YBEPEHHOCTH CHOTEME

B 3T0M peweHii. MoaTomy cucTema "3i00c" MMEeT A1EKEATHEI KPMTEPHA A0CTOEEPHOCTH COBCTEEHHGIX PEIESHMI, ¢ NOMOLLED KOTOPOrD 0HE MOMKET OTEMNETPOBATE SABEL0MD A0HHEIE PEWEHHA.
Nyuenko E.B. MHEapHaHTHOE OTHOCHTENEHD OFEEMOE AaHHEIX HEUSTKOS MYNETHENACC0EDS 0f0GWEHHE F-repkl gocToEEpHOCTH Mogenel B an Pustepreqa e ALK -aHanuze

v cucTere "Jinoc” A E.B. Myuenko /7 TonMremaryeckmil CETES0M 3 NEKTPOHHEIN HAYYHEI #ypHan KyfaHCKoro rocynapCcTEEHHOND arpapHoro yHWeepcuTeTa [HayuHsi

soypHan KyarAad) [3 nekTporHen pecype]. - KpacHonap: Kyghad, 2017, - N=02(126). C. 1 - 32. - DA [article D] 1261702001. - Pesum gocTyna:
hitp: /ef kubagro. /201 7/02/pdf01 pdf, 2 yn.n

Pucynok 17 — Busibl TporHO30B ¥ MEPBI IOCTOBEPHOCTEN B CUCTEME «DUIT0C»
Taxxe HeoO0XoIUMO OOpaTUTh BHUMAHHUE Ha TO, YTO CTATUCTUYECKHUE
MOJIEJIH, KaK MPaBUIIO, AI0T 0oJiee HU3KYIO CPEeIHEB3BEIICHHYIO JOCTOBEPHOCTD

I/I,Z[CHTI/I(l)I/IKaI_II/II/I Hn HC I/II[@HTI/I(I)I/IKaHI/II/I, 4CM MOJCIIN 3H3HHI>1, U IIPAKTUYICCKHU



HUKOTJa — 0oJiee BBICOKYIO. DTUM U ONpPaBIaHO MPUMEHEHHUE MOJEIECH 3HAHUI
U3 23 MHTEIUIEKTyaJbHbIX TexHonormh. Ha pucyHke 18 npuBeneHsl 4yacTHbIE
pacnpeneneHnss ypoBHEH CXOACTBA M pasziuyuus JUIsl BEPHO U OLIMOOYHO
UACHTU(DUIIMPOBAHHBIX M HE HIACHTHU(HUIIMPOBAHHBIX CHUTyalluii B HaumbOoJjee

nocToBepHOU Moaenu ABS.

FreqDis000001 jpg i 3 = S . 5

Yucno TP,TN,FP,FN peweHui B moaenu: 1. ABS, MHTerpanbHbIiA KPMTEPUIA - PE3OHAHC 3HAHUK
"Mpunoxexne, Co3gaHHoe NyTem BEoAA AaHbiX U3 B Inp_data. 3To Hafo CKOPPEKTHPOBaTh B P 1.3

@36

728

624

17N
100 40 -0 <70 60 50 -40 30 1] A0 o 10 o 0 40 50 80 a0 100

UacT pacnp yp ox pelweni (FF)
Hacr. pachp. yp.cx.. peLuewwi (P

HACT BAENR. ¥ X, ACTHHHO-NONGRATINsHAIN pELLIEHAR. (TF) KoppenaLin sacTomisix pacnpenensii TNFE, FNTP 37 7 % Doga coanana: O7.04 2023150615
HCT.PACTR. . . CTHHAC-CTPMYaTE S el pelusHIE: (TN) Paai. WO, ypoBH.cxaa. MAK \act pacnp. TNEF, FNTP. 198.0 % ViTapean criaxueakia = 17

Pucynok 18 — YacToTHble pacnipeeneHusi BEpHO U OIHUOOYHO
UIEHTU(ULIMPOBAHHBIX U HE UACHTU(PUIUPOBAHHBIX COCTOSTHUN 00bEKTa

MOJIETUPOBAHUA B 3aBUCUMOCTHU OT YPOBHSI CXOJIcTBa B Mojaenu ABS

3.5. 3apauya-S. Bei0op HauboJ1ee 10CTOBEPHOI MOIE/IH
Bce nocneayromue 3a1aun pemarTcs B Hanbosee J0CTOBEPHOM MOJIEINH.
[Iprunne! 3TOrO NpOCTHL. ECiin Moens 10cToBEpHA, TO:

— unaeHTuGuKaIms 00beKTa ¢ KJIacCOM JOCTOBEpPHA, T.€. MOJACIh OTHOCHUT

00BEKTHI K KjJ1acCaM, K KOTOPBIM OHH I[GﬁCTBHTCJ'IBHO IIPpUHAOJICHKAT,

— IIPOTHOSUPOBAHUC JOCTOBCPHO, T.C. HeﬁCTBHTeHBHO HAaCTyIIarOT TC

COOBITHS, KOTOPBIE MPOTHOZUPYIOTCS;

— npunamue pewenull aieKBaTHO (JIOCTOBEPHO), T.€. TMOCJE peaau3aluu

OPUHATBIX  YOPABJISIONMX pPEIICHUH OOBEKT YIpaBieHUS JEHCTBUTEIHHO

MEPEXOJIUT B IEJIEBBIE OYIyIIIUE COCTOSHUSA,



— uccnedosanue AOCTOBCPHO, T.C. ITOJIYUYCHHBIC B PC3YJIbTATC MCCICAOBAHUA

MOJEN OOBEKTAa MOJCITHPOBAHUS BBIBOJBI MOTYT OBITh C TOJHBIM OCHOBaHHUEM
OTHECEHBI K 00BEKTY MOJCITUPOBAHUS.

Texandecku caM BBIOOp HanbosIee JOCTOBEPHON MOJIEIN OCYIIECTBIISIETCS B
pexumMe 5.6 cucTteMbl «IUT0C» U MPOXOIUT OBICTPO. ITO HEOOXOIUMO JIMIIB JIJIs
pelieHust 3a1a4u UACHTU(DUKAIIMKY U MPOTHO3UPOBaHUS (B pekume 4.1.2), koTopas
TpeOyeT HauOObIINE BBHIYHCIUTEIBHBIE PECYPChl U MOATOMY PEIIACTCS TOJBKO
JUUIE MOJIETIH, 3aJIaHHOM TeKyle. Bce ocTanbHble pacyeThl IPOBOASTCS B CUCTEME
«OUI0C» cpa3y BO BCEX MOJETSX.

B cootBerctBuM ¢ Texuonorneni ACK-amammza HeoOXOOMMO 3a1aTh
TEKYIIYI0 MOJIeTb B peKUME 5.6, B ee KauecTBe BrIOepeM Haubosiee I0CTOBEPHYIO

mozens INF3, uro nmoka3zano Ha pucyHnke 12.

0 5.6, BeibpaTe Mogens M CABNATE B8 TEEYLLER — O >

2analiTe TEKYLYKD CTAT. MOLENE MM FMOLENE SHIHMK

CTarucTHYECKME Baskl:

(" 1. ABS - yacTHEIM KPMTEQMIT KONMYECTED BCTREY COMETAHMEA, 'KNacc-NpMaHaK' Y OFEEKTOE 0OYY, BIOOpEM

" 2 PRCI - 4acTHEIR KpWTERME; Yon. BEEpOATHOCTE M0 NPUSHAKE CPeaM NPM3HAKDE OFbEKTOE [-ro K1acca

(3. PRCZ - 4acTHEIA KpWTERME; YCNOEHAA BEPOATHOCTE i-r0 NPM3HAKE Y OFbEKTOE [0 KNacca
CHCTEMHO-EOrHUTMEHEIE FOAEMH [Baskl SHaHMA]:

(4 INF1 - yacTHEIM KRUTEPME; KONKMYECTED SHAHME N0 A XapKeEWYY; BEpOATHOCTH W3 PRCT

(B IMNFZ2 - 4acTHEIR KpUTERME, KONKMYECTED SHAHKIA Mo A XapkeBWYYy; BEepoATHOCTH W3 PRCZ

T

. IMF3 - yacTHEIR EpUTEDMIT MW-KBAAPAT, PASHOCTH MEHLY PAKTHYECK MMM W ORMLAEMEIMI 300, YACTOT ardlE

¥ IMF4 - yacTHem kpurepui; BOI [Return On lnvestment); eepoaTHocTH 1e PRCT
3. INF5 - yacTHem kpurepui; BOI [Return On Investment]; eepoarHocTi s PRCZ

9. INFE - 4acTHEIN KpUTEPUE; pasH.YCN. M BESYC. BEPOATHOCTEN, BepoATHOCTH s PR

i I B B

T0AMFY - 4aACTHRIR EPUTEPKHIT PaSH.YCA. W GE3YC. EEPOATHOCTEN, EEPOATHOCTH W3 PRCZ

K.aKk 3a03BaTE NaparETPEl CHHTESS MOLENek
B kayecTEe TEKYWEN MOKHD 3a0aTE NOOYD W3 PAHEE PACHMTAHHER B pesikmay 3.1, 3.2, 3.3 W 3.4 cTar. mogensd
W MOAENEN SHAHKK, HO 00 MCCASA0ESHMA AOCTOESPHOCTH MOGENEN B pEkie 3.5 pekormeHIYyeTcA BRIGPATE B KAYECTES
Tekywel Gazy sHaHWEA IMF1. Chelcn Mogenei SHaHMWE, NpUtEHASMERR B CHCTERME "3H00C-H++" pACKPET B NYGAMEALMAR,

PastELLEHHER N0 aopecard; http: /e kubagro.rudaidosdindes. hitrn, http: £ Asnae, bwinpe, comyAfile/ 7333114

Ok Cancel |

Pucynok 19 — BeiOop Tekyiieit Moienu
[Tocne 3Toro He0OOXOAMMO NPOBECTH NTAKETHOE paclioO3HaBaHUE TEKYILIEH MOJeNu B

pexume 4.1.2 (pucyHok 20)



L)

ETB.IJ.HH HCNONHEHWA NpOLECCs

ONERALUMA: OFKMCBOEHME MOOENM "INF1" CTATHCA TERYWEM MOOE NI

1/7: KonWpoBaHWE B MABCCHMBE MTOMOBLIX CTROK M CTONGBUOE TELKYWER Mofenw-MoToso

2{7. MNepeHoC MHGOPMaUMK M3 TEKYWEA MOOENKW B Ba3w knaccoe: Classes W Gr_ClSc-loToec
3f7: [NepeHoc MHGOPMAaUMKM M3 Tekywel Mooeny e §asel NpraHakos: Attnbutes u Gr_OpSc-ToToeo
47 FacueTt 2HaYMMOCTH kNacc.| onyc.Wkan-Cepoc cyMMaTopoe - [oToBED

h{7: FacueT 2HaYMMOCTH KNACC M ONKMC WKaN-HakonneHuMe AaHHex - ToToEo

6/7: PacueT aHaYMMOCTM knacc.H onyowkan-NopacueT - ToToED

Z{7. 3anuce MHDOpMauKWK o Tekywei mogenu-MoToeo

Bueop monend 3HaHuA "INF1" B KauecTBE TEKYLWEH NpowWwen yenewHo!!!
nDDI’HDS BPEMEHH HCMONHEHKR

Havano: 13:40:21 Oxonvanue: 13:40:22
100%
Mpowsno: 0:00:00 Ocranocs: 0:00:00

Pucynok 20 — ITakeTHOE pacrno3HaBaHUE TEKYILEH MOJEIH
Pemenne 3agaun MAeHTU(PHUKAIUMKM MOXKET OBITh PACCMOTPEHO Ha
HECKOJIbKMX MOJENSIX, B KOTOPBIX PAacCUYMTAHO KOJIMYECTBO MH(OpManuu mno A.
XapkeBu4yy,  KOTOpoe  ObUIO  CrEHEPHUPOBAHO MO  NPHUHAJIEKHOCTU
UACHTUPULIUPYEMOTO OOBEKTa K KaXIOMy M3 KJIACCOB, YUYUTHIBas MNpPU3HAKU

00BEKTA.

3.6. 3agaua-6. CucreMHasi HICHTU(PUKANUA U IPOTHO3UPOBAHME

[Ipu pemenuu 3a7auv UACHTU(PUKALMKU KaXIAbld OOBEKT pPaclO3HABAEMOM
BBIOOPKH CPaBHHMBAETCS IO BCEM CBOMM MPH3HAKaM C KaXXJbIM U3 OO0OOIIECHHBIX
o0pazoB kiaccoB. CMbICT perieHus 3aa4i UACHTU(PUKAIIMN 3aKITI0YaeTCsl B TOM,
YTO MPU ONPEACICHUHA TMPUHAIIEKHOCTH KOHKPETHOTO O0BEKTa K 000OIICHHOMY
o0Opa3y Kiaccy 00 3TOM KOHKPETHOM OOBEKTE MO aHAJIOTHH CTAHOBHUTCSI M3BECTHO
BCE, YTO M3BECTHO 00 OOBEKTaX JTOro Kiacca, MO KpalHel Mepe, caMmoe
CYIIIECTBEHHOE O HHX, T.€. YeM OHH OTJIMYAIOTCS OT 0OBEKTOB JIPYTUX KJIACCOB.

3agaun WASHTU(PUKAIIMU U TIPOTHO3UPOBAHHUS B3aMMOCBSI3aHBl U Majo 4YeM
OTJIMYAIOTCS APYr OT apyra. ['J1aBHOe pazinuure MEXJIy HUMU B TOM, YTO TIpPHU
uAeHTUGUKAIIMY 3HAYCHHUS] CBOWCTB W TPHUHAMJICKHOCTh OOBEKTa K KIiaccy

OTHOCATCA K OAHOMY MOMCHTY BPEMCHH, a IIpHW IIPOrHO3HMPOBAHHWHN 3HAYCHUA



(GaKkTOpOB OTHOCATCS K MPOILIOMY, a TEPeXo] OOBEKTa IMOj ACHCTBHEM I3TUX
(bhaKTOpPOB B COCTOSIHHE, COOTBETCTBYIOIIEE KJIACCY OTHOCUTCS K OyayIemy.

3amaya pemraercss B MOJEIH, 3a/laHHOM B Ka4eCTBE TEKYIIEH, T.K. SIBIsETCA
BECbMa TPYIOEMKOW B BBIYMCIIMTEIILHOM OTHOIIEHUH. [IpaBna ¢ ucnosib3oBaHUEM
rpaduueckoro mporeccopa (GPU) mns pacderoB 3Ta mnpobieMa MpPaKTUYECKU
CHSLJIACh.

CpaBHEHHE  OCYIIECTBISIETCS  MyTeM  MPUMECHCHHS HEMETPHUUCCKUX
WHTErPAJIbHBIX KPUTEPUEB, KOTOPBIX B HACTOSAIIEE BpeMs B cUCTeME «DUI0CH»
UCIIOJIB3YETCSl  JIBA. OTH HWHTErPalibHBIC KPUTEPUH WHTEPECHBI TEM, HYTO
KOPPEKTHBI B HEOPTOHOPMHPOBAHHBIX IPOCTPAHCTBAX, KOTOpPBIE BCerAa U
BCTPEYAIOTCS HA TIPAKTUKE, U SBIAIOTCS QUIBTPAMHU MOJABICHUS IIyMa.

Pexxum 4.1.3 cucremsl «Ditoc» obecrneunBaeT oTOOpakeHUE Pe3ybTaTOB
UJCHTU(GUKAIIMKI U IPOTHO3UPOBAHUS B Pa3TUYHBIX hopMax:

—  Iloapo6no HarmsaHo: "OO0BEKT — Kiacchl';

—  Ioapo6no HarmsiaHo: "Kiacc — 00bekThI'";

—  UWroru marnsaaHo: "OOBEKT — KI1acchl'";

—  HWrorm marnsaaso: "Kitacc — 00beKThI";

—  Tloapo6no cxkarto: "OOBeKT — KIacchl';

— OOoOmenHass ¢opMa IO JOCTOBEPHOCTH MOJENEH TMpU pa3HbIX
WHTETPATLHBIX KPUTEPHUSIX;

—  OOOOIIEeHHBIN CTATUCTHYECKUIN aHaIN3 PEe3ybTaTOB UIACHTHU(UKAIINH
10 MOJIEJISIM ¥ MHTETPATbHBIM KPUTEPUSIM;

- CTaTHCTHYECKHI aHAIW3 pPe3yIbTaTOB WIACHTU(UKAIIMU IO KJIaccam,
MOJIEJISIM U UHTETPAIbHBIM KPUTEPHSIM;

— Pacno3naBanme ypOBHS CXOJICTBA TIPW pPa3HBIX MOJACIAX W
WHTETPATTbHBIX KPUTCPHUSIX;

—J{ocTOBEpHOCTh HMICHTHU(HUKAIIMN KJIACCOB TIPHU Pa3HBIX MOMACIAX WU
WHTETPATbHBIX KPUTEPHUSX.
Paccmotpum  moapoOnee pexkumbl  padotel  4.1.3.1 wu  4.1.3.2,

pe3ynbTaThl KOTOPBIX NPEICTABIEHbI HA pUCYHKE 21



€) 41,31, Buzyanusauma pesynsTaTos pacnosHaBaHMA B oTHOWeRMM: "OfbekT-knacce”, Tekyluas mogens: "IMF3" - O *
PacnosHagaerbie offbekTel WHTEerpaneHei kpuTepHil croacTea: 'CemMaHTHISCKMIA PESOHAHE SHAHME'"
HaureHosaHMHe
1 el NAATHO 3-Ayrism
2| 1D 48687 4| OWAMHO 3B porsur 0.000...
3| 1D 48521 B OMAMHO 3 Oucnekcua 0000, | v
4| 1D 48531 7| OHAMHOS-Ouctpodus 0.000... Il
501D 48771 3| AMAMHD 3MeHuHrAT 0.000...
6| 1D 45233 12| OWarHO 3NpocTyna 0.000...
7| 1D 48834 — 13| OMATHO 3-3nunencua 0.000...
8| 1D 45001 11| OWATHO 3-0superie 0,000...
9| 1D 45002 1) OWAMHO 3 AcTma -0.000...
10} 1D 49003 3| OHMAMHO 36 nusopukocTe -0.000... ﬁ
11/ 1D 43004 <] | r
12| 1D 49005 WHTerpansHef kpuTepuil croncTea: 'Cyrra sHaHHE'
13| 1D 43006 Koy HaureHoBaHHe kacca o
14| 1D 43007 1 OMAMHO 3 M eHunrar 100,00... 3O
15| 1D 43008 6| OWAMHOZ-Oucnekcus 5277w | N ——m—n"
16 1D 43003 12| AMATHO3MpocTuaa B2.77.. I
17| 1D 43010 13| OWATHO 33nunencua 5277... L =
18] 1D 43011 2| OWAMHO 3 AyTuzm 3703 L
139 ID 432 4| OMATHO 36 portar 5,556... L
20/ 1D 43013 7| OMATHO 3 Ouctposua 5,556... [
21) 10 43014 5| OWArHO3-0ET 0,000..
22| ID 435 11| [MATHO 3-Dsutperive 1333 LI
23| ID 43018 - 10{ OWATHD 3Hduonua -18.05... I hd
< | r <] | ;lJ
Mordow e | 9 knaccos | K.naccel ¢ Maxkin YpCx | 9 knaccoe ¢ Maxkin UpCx | BCE knaccel | BEN. $unsTp no knace. wkane | BEIKN. $uaeTp no knacc. wrkane | [pad.aHarparmsl |

Pucynoxk 21 — PesynbTaT pexkuma padotsr 4.1.3.1, unentudukarus oObeKTOB B

monenu INF3

Ilocne paHHOrO »JTama MOXHO TPUCTYNUTh K BBIOOPY HaumOoliee

JIOCTOBEPHOM MO/IEIIH.

3.6.1. UnTerpauabHblii kputepuii «Cymma 3HaAHHID)

WNurterpanbubii kputepuii.  «CymMma  3HaAHUN» TpENCTaBisseT  coOoi
CyMMapHO€ KOJMYECTBO 3HAHUH, cofepikalleecs B cucreMe (hakTopoB pa3IMuHON
IPUPOJIbI, XapaKTEPU3YIOLIUX CaM OOBEKT yNpaBJIeHHs, YIPaBIAOMNe (PakTOpsl U
OKpYXKaIOIIyI0 Cpefay, O Tepexoje oOBeKTa B Oyaymue IelieBble WU
HEXKEJIATEJIbHbIE COCTOSTHUA.

WuTerpanbHblil  KpUTepuil mpeacTaBisieT coOOiMl aIAUTUBHYIO (DYHKIIHIO

OT YaCTHBIX KPUTEPUEB 3HAHUH, IPEACTaBICHHBIX B help pexuma 5.5:
I.=(1,L).

B BbIpakeHHH KpYTIBIMU CKOOKaMH 0003HAUYE€HO CKAJISIPHOE MPOU3BEICHHUE.

B xoopaunaTHO#N (hopMe 3TO BhIpaKEHHE UMEET BU:



M
=3 1,L,
i=1

H

rae: M — KOIu4ecTBO Tpaialivii OnrcaTeNbHbIX MIKal (IPU3HAKOB);
7 77 _ BeKTOp COCTOSHUSA j-TO KIIACCa;

L=} _ BEKTOP COCTOSIHMSI Pacro3HaBaeMOro OOBEKTa, BKIIIOYAIOIIMMA
BCE BUJbI (DaKTOPOB, XapaKTEPU3YIOIINX caM OOBEKT, YIPABIISIIOUIUE BO3ACUCTBUS
U OKPYXAIOILYIO cpeay (MacCuB—I0KaTop), T.€.:

1, ecau 1 — 1 haxmop Oeiicmeyent,
L =1:n,20e:n> 0, ecau I — i paxmop oeficmeyen ¢ UCIMUHHOCTBIO 1T,
0, ecnu 1 — 1 haxmop He Oeticmeyem.

B Tekymieil Bepcun cucteMsl «OiUoc-X++» 3HaueHUs KOOPAMHAT BEKTOpa
COCTOSIHHS paclio3HaBaeMoOro OOBEKTa MNPUHUMAIMCh paBHbIMU JuO0 0, ecnu
IpU3HAKa HET, WIH N, €CJIK OH MPUCYTCTBYET Y 00bEKTa C MHTEHCUBHOCTHIO N, T.€.
MPEACTaBIICH N pa3 (HampuMmep, OyKBa «0» B CIIOBE «MOJIOKO» MpeAcTaBieHa 3

pasa, a OykBa «M» - OJIUH pa3).

3.6.2. UuterpanbHbiii KpuTepuid « CEMaHTUYECKUN PE30HAHC 3HAHUI
HNHuTerpanbHbIi KpUTEpHH «CemMaHTHYCCKUI pe30HaHC

3HAHWI MPEACTABISIET COOO0N HOPMUPOBAHHOE CYMMAapHOE KOJIMYECTBO 3HAHUM,
coJieprkaiieecs B cucteMe (GakTOpoB pa3IMYHON IPUPOJIbI, XapaKTEPU3YIOIINX caM
OOBEKT YIpaBleHUsl, YIPABISIOUUE (DAKTOPHI U OKPYKAIOIIYIO CpPely, O IePexoe
o0beKTa B OyAyIIMe LEJIeBbIC WM HEXKeEIaTeIbHbIE COCTOSIHHUSL.

WNHTerpanbHblii KpUTEpU MPEACTABISIET COOOW aAJAUTUBHYIO (PYHKIUIO

OT YaCTHBIX KpUTEPHUEB 3HAHUM, TPEACTABICHHBIX B help pexkuma 3.3 u umeer BUA:
L 1))

rae:



. 1.
M  — KonuyecTBO rpajanuii ONucaTesbHbIX MIKand (MPU3HAKOB);, <  —

L
cpenHsss MHQOPMATUBHOCTh IO BEKTOPY KJIacca; — CcpemHee M0 BEKTOpY
00BEKTa;
o. .
7 — CpeaHCKBaApPaTUYHOE OTKIIOHCHHE 4YaCTHBIX KPUTCPHUEB 3HAHHU
. Op
BEKTOpa  KJjacca, —  CpCIHEKBAJApPATHYHOC OTKJIOHEHHE II0 BEKTOPY

pacio3HaBacMoro 0o0BeKTAa.

I,=u) -y _

— BEKTOP COCTOSIHMSI j—TO Kjacca; : BEKTOP COCTOSIHUSA
pacro3HaBaeMoro 00beKTa (COCTOSHUSI WM SIBJIICHHS), BKIIOUYAIOIIUA BCE BHUJIBI
(GaKTOpoOB, XapaKTEPHU3YIONIUX caM OOBEKT, YMPABISIONINEC BO3JACHUCTBUSI W
OKPY’KAIOUIYI0 cpeay (MacCUB—IIOKATOp), T.€.:

1, ecau i — ii charmop deiicmevent
EE= n zoe- n >0, ecaui—ii haxmop deiicmeveme UCIUNHOCHTEO T
0, ecau i — ii ghaxmop He delicmevem

B texymieit Bepcun cucteMbl « 9iUa0c-X++» 3HaUE€HUS] KOOPJIUHAT BEKTOPA
COCTOSIHUSI PACIiO3HaBaeMOro 00beKTa MPUHUMAIIMCH paBHBIMU JI0OO 0, eciu
MpU3HAaKa HET, WU N, €CJIU OH MPUCYTCTBYET Y 00BEKTA C UHTEHCUBHOCTHIO N, T.€.
MIPE/ICTABIICH N pa3 (HarmpuMep, OyKBa «0» B CIIOBE «MOJIOKOY» MpejcTaBiIeHa 3
paza, a OykBa «m» - OJIUH pa3).

[IpuBeneHHOE BbIpaXK€HUE JJIs UHTETPAIbHOrO KpuTepusi «CeMaHTUYEeCKUn
pPE30HAHC 3HAHUW TOJYYaeTCsl HEMOCPEACTBEHHO W3 BBIPAXKECHUS I KPUTEPHUS
«CyMma 3HaHMI» TOCJE 3aMEHbl KOOpPJMHAT MEPEMHOKAEMBIX BEKTOPOB HX

Iil'_j:i" Li LE_E_
o,

CTaHAAPTU3UPOBAHHBIMU 3HAYEHUSMMU: J [TosToMy o cBoei

CYTH OH TaKKe SIBJIICTCS CKAJISIPHBIM IIPOU3BEACHUEM JABYX CTAaHAAPTU3UPOBAHHBIX

(eIMHUYHBIX) BEKTOPOB Kkiacca M oObekTa. CyllecTBYIOT M MHOTO JPYrux

CIIOCOOOB HOPMUPOBAHUS, HAIPUMEP, IMyTEM MPUMEHSS CIUIAHHOB, B YACTHOCTH
PN I-1m= L-r™

St B B S S
P N

JIMHEVUHOU VHTEPIIOJIALUHN: MO3BOJISIET



IIPEUIOKNATH IPYTUe BUJIBI HHTETPAIbHBIX KpuTepueB. Ho OHM B HacTosee Bpems

HE peaIn30BaHbl B CUCTEME «DUIOCH.

3.6.3. BaxxHble MaTEMaTUYECKUE CBOMCTBA MHTEIPAIbHBIX KPUTEPUEB
/laHHbIE HHTerpajbHbIE KpUTEepum o0JiagaroT O4YeHb

WHTEPECHBIMH MATEMATHYECKUMHU CBOMCTBAMH, KOTOpBIE OOECHEYMBAIOT €My
BAJKHBIEC TOCTOMHCTBA:

Bo-niepBbIX, HHTErpaibHbIA KPUTEPUN UMEET HEMETPUUECKYIO IPUPOAY, T.€.
OH SIBJISIFOTCSL MEPOW CXOJICTBA BEKTOPOB KJlacca U O0BEKTa, HO HE PACCTOSTHHUEM
MEXJy HHMH, a KOCHHYCOM YIJla MEXIY HHUMH, T.€. 3TO MEKBEKTOPHOE WU
uH(pOpMaMOHHOE paccTosgHHE. [103TOMY €ro npuMeHEeHHE SBISIETCS KOPPEKTHBIM
B HECOPTOHOPMHUPOBAHHBIX IPOCTPAHCTBAX, KOTOPBIE, KAK IIPABUIIO, U BCTPEYAIOTCS
Ha TPaKTUKE M B KOTOPBIX NpHUMEHEHHE EBKIMIOBa paccTosHUSA (TEOpEMBI
[Tudaropa) siBrseTcss HEKOPPEKTHHIM.

Bo-BTOpBIX, [IaHHBIII HMHTETPAIbHBIA KPUTEPUN  SBISIOTCS PUIBTPOM,
MOJABJISIIOUIMM  O€JIbIi IIyM, KOTOPBIA BCErja MPUCYTCTBYET B 3MIMPUUYECKHX
UCXOJHBIX JAHHBIX W B MOJEJSX, CO3JaHHBIX HAa MX OCHOBE. JTO CBOMCTBO
MOJIABJISATH OENbIN IIyM MPOSBISAETCA Y JAHHOTO KPUTEPHUS TEM sipue, 4eM OOoJIbLIe
B MOJIEJIM TPAIalMil ONMCATENBHBIX IIKAI.

B-TpeTpux, HWHTErpaibHBIM KPUTEPUM CXOJACTBA TMPEACTABIAECT COOOM
KOJIMYECTBEHHYIO MEPY CXOJCTBA/pa3ianinsi KOHKPETHOr0 00beKTa ¢ 0000IIEHHBIM
oOpazoM  Kjlacca M  UMEET TOT K€  CMBICA, 4YTO U QyHKIUS
NPUHAAJICAKHOCTH 3JIEMEHTa  MHOXECTBY B HeueTkol  joruke  JloTdu
3ane. OqHAaKO B HEYETKOW JIOrMKe 3Ta (YHKLUMS 3aJaeTcs HUCCIeI0BaTeneM
anpHOPHO TyTeM BHIOOpPAa M3 HECKOJBKUX BO3MOXKHBIX BapuaHtoB, a B ACK-
aHaJu3€ M €ro MporpaMMHOM HHCTPYMEHTAapUU — HWHTEIUIEKTYaJbHOW CHCTEME
«21Ioc» OHA pPACCUUTHIBACTCA B COOTBETCTBHM C XOPOIIO OOOCHOBaHHOM
MaTEeMaTHYECKOW MOJEIIBIO HENTOCPEACTBEHHO HA OCHOBE DMIIMPUYECKUX JaHHBIX.

B-ueTBepThIX, KpOME TOr0 3HAYEHHE HHTETPAIBHOIO KPUTEPHUSI CXOACTBA

IpEeCTaBIsIeT CO00M aJIeKBAaTHYIO CaMOOIIEHKY CTETIEHH YBEPEHHOCTH CHCTEMBI B



MIOJIOKUTEIIBHOM W OTPHUIIATEITLHOM pelieHuu 0
IPUHA]ICKHOCTH/HETIPUHAITICKHOCTH 00bEKTa K KJIACCY WIIM PHCKa OLIMOKHU MpU
TaKOM PCIICHHH.

B-msiTeix, TO CyTH, TIpH  pAcMO3HABAaHWW  MPOUCXOIUT  pacyer
k02 dunueHToB | paznoxkenus QyHknuu o0bekTa LB pAx mo  (QyHKOUAM
Ki1accoB Ijj, T.e. onpezenseTcs Bec Kax0ro 00001eHHOro oopasa kilacca B oopase
00BeKTa, 4To0 MoapodHee onmucaHo B MoHorpadwuu: Jlynenko E. B. Cuenapuslii u
CTICKTPAJbHBI aBTOMATU3UPOBAHHBIN CUCTEMHO-KOTHUTHBHBIN aHAIN3: HaydHas
moHorpadus / E. B. Jlyuenko. — 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

3.7. 3apauya-7. llogaepxka NPUHATHS PeLICHUI

3.7.1. YopolueHHbIi BapyuaHT MPUHATHS pEelIeHUI Kak oOpaTHas 3aja4a
IPOrHO3UPOBAHMSI, MO3UTUBHBIN U HETaTUBHBIN HH()OPMALIMOHHBIE TOPTPETHI
kinaccoB, SWOT-ananu3

3aauu NPOTHO3UPOBAHUS U NPHUHITHUS PELIEHUN OTHOCSTCS APYr K APYTY

Kak npsiMasi U oOpaTHasi 3aJ1a4u:

— TpHU TPOTHO3WPOBAHUHM IO 3HAYEHUSM (DAKTOPOB, NCUCTBYIOIHUX Ha
O00OBEKT MOJICTTUPOBAHMS, OTIPEIEISAETCS B KaKoe Oy/IyIiee COCTOSHUE OH MepenieT
MOJ UX JCHCTBUEM;

— MPY TPUHITHH PEHICHUHN, HA000POT, MO OYayIIeMy IEIEBOMY COCTOSHUIO
00BeKTa MOJETUPOBAHUS  OMPENENSIOTCS 3HaueHus (aKTOpPOB, KOTOPHIE
00yCIaBIMBAIOT €r0 MEPEX0/] B 3TO OyyIIIee IIeJIeBOE COCTOSTHUE.

Takum oOpazoM, 3amgada TPUHATHS pEIICHUN SBISIETCS OOpaTHOW 10
OTHONIICHHUIO K 3ajJade MPOTHO3MPOBaHWsA. HO 3TO Tak TOJNBKO B MPOCTEHIIEM

ciyyae: B ciydae wucnosib3oBanuss SWOT-ananmmza (pexum 4.4.8 cucrtemsl

«Qimocy) [9].


https://www.researchgate.net/publication/353555996
https://www.researchgate.net/publication/353555996
https://www.researchgate.net/publication/353555996

3.7.2. Pa3BuTslil anroput™ npunsatus peuennii B ACK-ananuse
Opnako SWOT-ananu3 (pexum 4.4.8 cucteMbl «OHUA0C») UMEET CBOU

OTPAaHUYEHUS: MOXKET OBITh 33JaHO TOJIBKO OAHO OyIyllee IEJIEBOE COCTOSHUE,
HEKOTOpbIE PEKOMEHIyeMble (AKTOPbl MOXKET HE OBITh TEXHOJIOTUYECKON U
(uHAHCOBOM BO3MOKHOCTH HCIOJIb30BATh.

[Toatomy B ACK-anammze u cucreme «DUmoc» peanu3oBaH pPa3BUTHIN
QITOPUTM TPUHATUS pemieHud (pexum 6.3) B kotopom kpome SWOT-ananmza
UCIOJIB3YIOTCSL TAaKXKE PEe3yJIbTaThl pEIICHUs 3a7aud IPOTHO3UPOBAHUS U
pe3yNbTaThl  KJIACTEPHO-KOHCTPYKTUBHOIO  aHajiu3a KIACCOB W  3HAYEHUU
(GakTOpoB, T.€. HEKOTOPbIE pE3yJIbTaThl pELIECHUS 3aJaddl HCCIIEIOBaHMUS

peaMETHOM 00JIacTH.

3.8. 3apauya-8. UcciienoBanue 00beKTa MOACTMPOBAHMS IIyTEM

HCCJIeJ0BaHUA €ro MOoac/ 11

3.8.1. MuBeptupoBanubie SWOT-auarpaMmbl 3HaYEHUM OMMCATEIIBHBIX KA
(ceMaHTUYECKHE MOTEHIIUAIIBI)
NuBeptupoBannbie SWOT-guarpamMm oTpakaroT CHIYy M HalpaBJiEHUE

BIIMSIHUSI KOHKPETHOW Tpajlallii OMNMUCATEIbHOW IIKaJbl Ha Tepexo] OoObeKTa
MOJICJTUPOBAHUS B COCTOSIHMSI, COOTBETCTBYIOIIHE rpajamnusam
KJIaCCU(UKAIMOHHBIX KAl (KJacChl). ODTO W €CThb CMBICI (CEMaHTUYECKUM
MOTEHIIUAJI) PTOW Tpajalu omnucaresbHoM mikaibl. MHBepTHpOoBaHHBle SWOT-

JarpaMMBbl BEIBOJATCS B pexxume 4.4.9 cuctemsl «DUmocy.



€ 449 KonuueCTEeHHEIR AETOMATMEUPOEAHHENA SWOT-aHAAME SHAYEHWEA hakTopoE cpeacTEami ACK-aHanmsa & cucTeme "Jigoc” — O X

BbiGop 3HauYeHWMA paKTopa. OKA3ZbIBaoLero BNWAHME Ha Nepexon 06beKTa ynpasneHus B Oy OyllMe COCTOAHWUA

opa

3| PAMOH-K apacyHcrmi
4| PAAOH-LeHrpansHeii

«| | »

SWOT-aHanu3 3HaveHws gakTopa:l “MoJ-x" B mogoenn:6 "INF3"
C NPENATCTBYET:
{00y E KOTOPbIE Cuna . C i
OECTBYET ENHAH...

MP3ENeHKUA, Nep

Cuna

00Y B KOTOpkIE

Ll

opa MPEMATCTEYET ENHAHWA

E OWATHO3MpocTyaa 2118

5| OMATHO3-0BC 0.941 9| OHATHO 3-MeHuHrim -1.588
10| OMATHO 3-Muonua n.asz 11) AMAMHO 3-0mupeHie -0.647
3| AWATHO 3-BnuzopykocTe 0412 2| AMATHOD 3-4yTust -0.588
8| OWarHo3-oun 0.234 6| OWAMHO3-Oucnexcua 0118
4| OMATHO 3 porsur 0118

13| OWATHO 3-3nunencus -0.053

7| AMATHO 3-AucTpodia -0.059

4 L b

BEMOHYMTE duneTp no ka.wkane | BEIKNNYUTE dunetp no kn.wkane | BEMKHMTE dunetp no ka.wkane | BEIKANHYUTE duaeTp no kn.wkane |

Prel | Prc2 | Infl | Inf2 | Inf3 | Inf4 | InfS | Inf6

Mormows | Abs

Inf?

SwOT-guarparra

TWOTDigeatx0001-06jpg

SWOT-AWArPAMMA 3HAYEHUA ®AKTOPA B MOAENMW: "INF3"
“MpunoxeHune, cosgaHHoe NyTeM BBoAa AaHbIX U3 Bl Inp_data. 3To HasBaHMe Hafo cKOPpPEKTUpOBaTE B pexume 1.3!1"
®akTop: [1] NON

3HaveHue: [1] x

COoCTOAHMA, KOTOPLIM AaHHOE SHaY.akTopa CMOCOBCTBYET: COCTOAHIMA, KOTOPLIM AaHHOe 3Hay.cakTopa MPENATCTBYET:

(1] MATHOS
[1] Actma

[1) AWATHO3
151 A

(1] BMATHO3
[10] Muonna

[1] IMATHO3
[3] BMaopYHOCTE

(1] AWATHOS
B Aaun

DuneTp No knaccam BbIKMOYEH, kopos: 1-13 BbIKNHOYEH. kopos: 1-13

BAWAHME QAHHOMQ JHAYEHHMA MAKTOPA HA MEPEXOF OFLEKTA YNIPABNEHHA B COCTOAHHA, COOTBETCTBUIIHE KNACCAM: opra coanana: 17.04.2023-15:15:37
COCTORNMA OBLEKTA yNpaBAEHHA [KA3CCU), NEPEXOAY B KOTOPME NANHOE 3Hauenne paktopa CIOCOBCTBYET, oropaxaetca aunuank coasn KPACHOTO ypera. TOAUMNA AWHAH DTPAXAET CIENEHS BAKAHNA.
Cocrosnus oEexTa ynpasaenss [cnacc), nEpexofy & xoTopwe Rankoe sHasenne paxropa MPENATCTBYET, orospasaerca nwnnamn cessn CHHEND ysera. Tonuna AHHHM 0TPaXAET CTENEHE BAMIHAS.

Pucynok 23 — Konnuectsennslii SWOT-ananu3 3Hauenunii B mogenu INF3



3.8.2. KnacTepHO-KOHCTPYKTUBHBIN aHAIN3 KJIaCCOB

B cuctreme «Ditnocy» (B pexxume 4.2.2.1) paccuuTbiBaeTCS MaTpUIila CXO/ICTBA
KJIACCOB MO CHCTEME UX JETePMUHAIIUMM MU HA OCHOBE OTOW MATPHUIIbI

PaCCYUTBIBACTCA U BBIBOAUTCA TPHU OCHOBHBIX (1)0pMI)I:

@ 4.2.2.1, PacqeT MaTpML, CXOACTER, KNACTEROE M KOHCTRYKTOE KNACCoE — O *

ETEI.U.MH HCMONHERKMA NpOUECCa

1. KonupoeaHue B0t =» B0 dbf & mogenm 1041 0-nf?

2. Pacuet MaTpuuel CX0ACTER KNACCOE E Mogenu: 10/10-Inf?

3. FacuyeT KNacTEpoE 1M KOHCTRPYKTOE kNaccoe B Mogens: 10/10-nf7?

4. PUzmyecKan copTHpOEKA M AopacdeT B kNacTepos M KOHCTRYKTOE KNACCOE B Sa0aHHBDX MOAE NAx

PACHET MATPHL] CXOOCTBA, KNACTEPOB H KOHCTPYKTOB KAACCOB 3ABEPIIEH HCNEWHO 1!

MporHoz BpereHH HEMOAHEHWS
Hauano: 15:16:35 Oronuanue: 15:16:37
100% Ok
MNpowno: 0:00:02 Ocranoce: 0:00:00

PI/ICYHOK 24 — Pacuer MaTpul CX0ACTBA, KIIACTCPOB U KOHCTPYKTOPOB

KJIaCCOB

— KpyroBas 2d-KOTHUTHBHAsI rarpamMma KiaccoB (pexum 4.2.2.2);

SemNetCli24000002 jpq [ - |

CEMAHTUYECKAA 2D CETb KITACCOB B MOAENN: "INF3"
KOHCTPYKT KNACCA: [1]-OMATHO3-AcTha
Mpunoxenne: Mpunoxetue, co3aaHHOe NyTeM BBOAA AaHbiX U3 B[] Inp_data. 370 Ha3BaHHe Hafl0 CKOPPEKTUPOBaTL B pexume 1.3!

fanasoH kofios KaccoB: 113
Ypooers cxogcrea ne newee: 0%
Yicno otolipasaensix inaccos: 12
Cnocof BeBoOpK KIACCOB: BAX W MIN

flara u Bpems coapanna hopuse 07.04.2023-1517:43

YRk

CXQACTBO W PAIINYME MEXTY CHCTENE,
CHOACTBO P KPACHOr O yera, i kP i) oTp: CTENEHD CXOACTRA.
PAINMHYNE WHETO yBera, romiia et ueurpe

Pucynok 25 — Kpyrosas 2d-KorHuTuBHas quarpamma KiaccoB
— arJIOMepaTUBHBIX JEHAPOrPaMM, MTOJTYYEHHBIX B PE3YJIbTATE KOTHUTUBHOM

(McTUHHOM) KJIacTepu3aluu kiaccoB (pexum 4.2.2.3);



& 4223 ArnomepaTABNas APERDSHAAAN KNACTEPHIIUNA KAACCDE, (C) YHMBEDCAnKIER KOTHUTHENSS SHAMITHSECKRR

OEHAPOrPAMMA KOrHUTUBHOW KNACTEPU3ALMM KINTACCOB B MOJENMN: "INF3"
“MpunoxeHne, cozaaHHoe NyTeM BBoAa AaHbIX U3 B[ Inp_data, 3To Ha3BaHWe HAAO CKOPPEKTUPOBaTE B pexuMme 1.3!"
OMarHoz-aun a _|
[OVATHO3-Owupenne " _I
AVATHO3 EnstaopyocTe 3
OWArHO3-0Br 5
DWATHO3Z-Actma
— N
AMATHOS-Onchexcwa L3
AMATHOZ- 3nnencus 13
AMATHOZ Mpactyga 12
ONATHO3-AyTiew 2
AVATHOZ Sporvorr 4
AVATHOS-Ouetpodas 7
MATHO S Meratht a
MEXKNACTEPHBIE PACCTOSRHMA: 2 au &7 ] m 13 1% 178 200
HIACTEPHAR GOPMYNA: (8, 1),035), (1, 1001 45, 13), (12,002 4,7 S0 Pt
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Pucynox 27 — I'paduk u3MeHEHUS MEKKIIACTEPHBIX PACCTOSHHMA

3.8.3. KimacTepHO-KOHCTPYKTUBHBIM aHATN3 3HAYEHU OMMCATEIIbHBIX IIKAJ
B cucreme «9iigoc» (B pexxume 4.3.2.1) paccunuThIBaeTCsS MaTpUIAa CXO/ICTBA

IIPHU3HAKOB 110 CUCTEMC UX CMBICIIY U Ha OCHOBC ATOM MaTpHIbl PaCCUUTBLIBACTCA U

BBIBOAUTCA TPHU OCHOBHBIX (l)OpMI)IZ



€ 43.2.1, Pacuer MATPML, CXOACTES, KNACTEROE M KOHCTRYKTOE NPMSHAKOE — O x

ETEI.U.MH HCMONHERKMA NpOUECCa

1. KonupoeaHue B0t =» B0 dbf & mogenm 1041 0-nf?

2. Pacuet MaTpuMuel CX0ACTEA NPMEHAKoE B Mogenu: 10,10-Inf?

3. Facuyet kNacTepoE M KOHCTPYKTOR NPMEHaKkoE B Moaenud: 1001 0-Inf?

4. PUzmyecKan copTHpOEKA M AopacdeT B kNacTepos M KOHCTRYKTOE KNACCOE B Sa0aHHBDX MOAE NAx

PACHET MATPHL CxOOCTBA, KNACTEPOB H KOHCTPYKTOB NPH3HAKOB 3JABEPWEH YCMEWHO 1!

MporHoz BpereHH HEMOAHEHWS
Hauano: 15:19:56 Oronvanue: 15:19:57
100% Ok
Mpowno: 0:00:01 Ocranoce: 0:00:00

Pucynok 27 — PacdyeT MatpuI] CX0/ICTBA, KJIACTEPOB U KOHCTPYKTOPOB
MIPU3HAKOB

— KpyroBas 2d-KOTHUTUBHAs TMarpaMma npusHakoB (pexxum 4.3.2.2);

SemMNetEo24000000 g B

CEMAHTUYECKAA 2D CETb NPU3HAKOB B MOLENMU: "INF3"
KOHCTPYKT NPU3HAKA: [1]-NON-%
Mpunoxenne: Mpunoxetue, Co3aaHHOe NyTeM BBOAA AaHbIX U3 B[ Inp_data. 370 HasBaHHe Hafl0 CKOPPeKTUPOBaTL B pexume 1.3!

PIANA30H KOROB MPHIHAKDE: 1-4

YposeHs cxoaciea e wenee, 0%
Uncno ot ofipasaembix npHakakos: 12

Cnocot BuiBopiol KIACEOE: X 1 MIN yp.cx.
ana v apeua cossania dopuer.  07.04.2023-16:20:24

CXQICTBO H PASTH4HE ME3k MPHIHAIANH N 10C NPHSHAKAM ((PAZALYAN (KT OPOB, CHCTENE AETEPHHaLUIH]
CHOACTBO cansn KPACHOTO upera, rormuma Y uewipe i CTENEHb CXOACTEA.
PA3NMMYME npuanaxos MHEIO usera, KPYHOUKE B LBHTPE MHHHH) OTPAMAET CTENEHD PAIMUIL.

Pucynok 28 — Pe3ynbpTar K1acTepHO-KOHCTPYKTUBHOTO aHAIM3a MPU3HAKOB
— arJIOMEpaTUBHBIX JACHAPOIPAMM, MOJYYEHHBIX B PE3YyJIbTATE KOTHUTUBHON

(MCTUHHOW) KJIacTepU3aluy NMPU3HAKOB (pexum 4.3.2.3);
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PucyHok 29 — nennorpaMMa KOTHUTUBHOM KJIACTEPU3ALUN ITPU3HAKOB

— rpaduK U3MEHEHHSI MEXXKIACTEPHBIX pacCTOsIHUM (pexum 4.3.2.3);
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Pucynox 30 — rpad vk n3MeHEeHHS MEKKIIACTEPHBIX PACCTOSHHMA

3.8.4. Mojienb 3HaHUN CUCTEMBI «DUA0C» U HEJIOKAJIbHbIE HEUPOHBI
Monenb 3HaHUH CHUCTEMBI «Oumgocy» OTHOCHUTCS K HEYETKUM

JCKJIIApAaTUBHBIM THOPUJIHBIM MOJICTIIM HM  OOBbeIUHSICT B cebe HEKOTOpHIC
MOJIOKUTEIIbHBIC  OCOOSGHHOCTH  HEHpoceTeBOM W ¢peiiMoBOM  Mojenei

NpCACTaBICHUA 3HAHMUU.



Knaccel B 3T0i1 Mozienu COOTBETCTBYIOT HEHpOHAM U (peiiMaM, a IpU3HAKU
pelenTopaM U mmnanusiM (onrcaTeabHbIE MIKAIbl — CIIOTaM).

Ot dpeitMOBOI MOJENIH MPECTABICHUS 3HAHUN MOJIEIb CUCTEMBI «DUT0CH
OTAMYaeTcss CcBOoe OS(PPEeKTUBHOM M MPOCTOMl MPOrpaMMHON pean3alueH,
MOJIYYEHHOU 3a CYET TOTO, YTO pa3Hble (pperiMbl OTIMYAIOTCA APYr OT Jpyra He
HAa0OpOM CIIOTOB M IIMNanui, a Jauiib uHGopMmanuend B Hux. [losTtomy B cucreme
«Oiaoc» TpU yBeTWYCHUH duciia (GpeiiMOB caMO KOJWYECTBO 0a3 JTaHHBIX HE
YBEJIMYUBAETCS, 4 YBEIWYUBACTCS JIUIIb UX PA3MEPHOCTb. JTO SBJISIETCS OYCHb
BOKHBIM CBOMCTBOM MOJIENIEH CUCTEMBI «DUA0C», CYIIECTBEHHO O0JIEryaroimum u
YIPOILAOIIUM MPOTPAMMHYIO peaTu3aliu.

Ot HelipoceTeBOW MOJENMU NPEACTABICHNUS 3HAHUWA MOJEIb CUCTEMBbI
«OUA0C» OTIMYACTCS TEM, UTO:

1) BecoBble KOdPdUIMEHTHI HAa  perenTopax He MNoA0UparoTcs
UTEPAIIMOHHBIM  METOJIOM  OOpaTHOTO  pacmpoCTpaHEHUs  OIMHUOKH,  a
PACCUUTHIBAIOTCA METOJIOM TIPSIMOTO CYETa HAa OCHOBE XOPOIIO TEOPETHUUYECKU
000CHOBaHHOM MOJENIM, OCHOBAHHOW Ha TEOPUU HH(POpPMAIUU (3TO HATTOMUHAET
0alieCOBCKHE CETH);

2)  BecoBble  KOO(DPHUIMEHTHI  MMEIOT  XOpOIIO  TEOPETHYECKHU
000OCHOBaHHYIO COJIEPKATEIIBHYI0O HWHTEPHPETAINIO, OCHOBAHHYIO Ha TEOPUU
uH(popmanuu;

3) HEUPOCETh SIBJISIETCS] HEJIOKAJIBHOU, KaK ceiyac TOBOPAT
«TIOJIHOCBSI3HOW.

B cucreme «2iaoc» HeIOKadbHbIE HEHPOHBI BU3YAIM3UPYIOTCS (pPEeKUM
4.4.10 cuctemsl «UI0C») B BUJIE CHCITUAIBHBIX IpapuiecKux HopM, Ha KOTOPBIX
cujla W HampaBJCHUE BIUSHUS PELUENTOPOB HEWpOHA Ha CTENEHb €ro

aKTUBAIH/TOPMOKEHHS 0TOOpaXkaeTcs B (popme 11BeTa 1 TOJIIIMHBI JEHAPUTA.

3.8.5. HenokanbHast HEMpPOHHAs CETh
B cucreme «D2#goc» e€cTh  BO3MOXHOCTh  ITOCTPOEHUSI  MOJEJEH,

COOTBETCTBYIOIINX MHOTOCJIOMHBIM HEHPOHHBIM ceTsiM [ 12].



Ecth Takke BO3MOXHOCTH BH3yalM3alldd JIOOOTO0  OAHOTO  CJOA
HEJIOKaJIbHOW HelpoHHOU ceTu (pexuM 4.4.11 cucteMbl «U0C»).

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

Heiiponbl Ha wn300pax€eHUM CJIO0sI HEMPOHHOM CETH PaCIOJIOXKEHBI ClIeBa
HafpaBo B MOpSAKE YyObIBaHUS MOJYJSI CyMMapHOW CHJIbI MX JI€TepMHUHAIUU
peuenTtopamMu, T.€. CleBa HAXOAATCS  pe3yjbTaThl, HamboJee IKECTKO
O0OyCJIOBJICHHBIE JCHCTBYIOIIMMHU Ha HUX 3HAYeHUAMHU (HaKTOpOB, a CIpaBa —

MECHEC XKECTKO O6YCJ'IOBJ'ICHHBI€.
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Pucynok 31 — ITapeTTo — mOAMHOXKECTBO HEIOKAIBHOW HEMPOHHOW CETH

3.8.6. 3D-nHTErpaNbHBIE KOTHUTUBHBIE KAPTHI
3d-uHTerpanpHas KOTHUTHMBHAs KapTa SIBISETCS OTOOpaKeHHEM Ha OJHOM

PUCYHKE KOTHUTHBHBIX JUarpamMM KJjacCoB M 3HaAYeHUM (haKTOPOB BBEPXY U BHU3Y
COOTBETCTBEHHO M OJHOTO CcJosi HeWpoHHOU cetu (pexum 4.4.12 cucreMsl

«OUI0CH).



MAPETO-MOAMHOXECTBO HENOKANBHOW MHTEMPANBHOW KOTHUTUBHOW KAPThI B MOAENM: "INF3"
Oto6paxeno: 100.00% Hanbonee 3HAYMMbIX CHHANTMYECKNX CBA3EH
"MpunoxeHue, cozfaHHoe nyTemM BBoAa AaHbix U3 Bl Inp_data. 3To HazBaHWe HA[O CKOPPEKTUPOBAThL B pexume 1.3!"
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Pucynox 32 — 3d-korautuBHas AuarpaMmMa KjaccoB U IPU3HAKOB

3.8.7. 2D-nHTErpanbHble KOTHUTUBHBIE KAPThI COIEPKATEIBHOIO CPABHEHHUS
KJIACCOB (OIOCPEI0OBaHHBIE HEUETKHE MTPaBAOIIOI00HBIE PACCYKICHUS)
B 2d-kOorHUTHBHBIX AMAarpaMMax CpaBHEHMsI KJIACCOB IO CHCTEME HX

JEeTEPMHUHAIIMN BUJIHO, HACKOJIBKO CXOJIHbI MJIM HACKOJIBKO OTJIMYAIOTCS IPYT OT
JIpyTa KJIaccChl 10 3HAYEHUSIM 00YCIaBIMBAIONMIUX UX (PAKTOPOB.

OpnHako Mbl HE BUIMM U3 3TOU JUArpaMMbl, Y4eM UMEHHO KOHKPETHO CXO/HBI
U YeM HUMEHHO OTJIMYAIOTCA 3TU KJIAcChl MO 3HAYEHHSIM OOYCIIaBIMBAIOLIUX HMX
bakTopoB.

OTO MBI MOXEM YBUAETh U3 KOTHUTHUBHOW JHArpaMMbl COJEP>KATEIbHOIO
CpaBHEHUS KJIACCOB, KOTOpasi 0ToOpakaeTcs B pexxume 4.2.3 cucTeMbl « IUT0C».

2D-uHTerpanbHble KOTHUTHBHBIE KapThl COJEPKATEIBHOTO CpPaBHEHUS
KJIACCOB SIBJIAIOTCS MPUMEpPaMH  OMOCPEIOBAHHBIX HEUYETKHX MPaBIONOJI00HBIX
JIOTUYECKUX 3aKITIOYCHHM, 0 KOTOPhIX MOXET ObITh mepBbiM nucan Jpepan Iloifa.
BrnepBble 00 aBTOMaTU3UPOBAHHOM peanu3aluy pacCcykJAeHUN MoJoOHOro Tuna B
UHTEIUIEKTyallbHOM cucteme «Ditnoc» Hamucano B 2002 rogy B pabore Ha
ctpanuiie 521. [To3xke 06 3TOM mucanock B paboTe U psje Ipyrux padoT aBTopa,
MO3TOMY 37I€Ch IOJIpOOHEE paccCMaTPUBATh 3TOT BOIIPOC HELETECO00Pa3HO.

Hanpumep, Ham H3BECTHO, YTO OJMH YEJIOBEK HMEET ToyOble Tiasa, a

ﬂpyroﬁ YCPHLIC BOJIOCHI. CHpaIIII/IBaCTCH, 9TH IIPHU3HAKU BHOCAT BKJIaZd B CXOACTBO



WIK B pasnuuue 3Tux IByX Jnoaei? B ACK-anamuze u cucreme «9iaoc» 3TOT
BOIIPOC penraercs Tak. B Mojenu Ha OCHOBE KJIACTEPHO-KOHCTPYKTUBHOTO aHAIN3a
KJIACCOB M 3HaueHuM (PaxTopoB (IPU3HAKOB) U3BECTHO, HACKOJBKO TE€ WJIA HHbBIE
MPU3HAKU CXOAHBI WM OTJIMYAIOTCA 10 UX BIMSHUIO Ha OOBEKT MOJEIUPOBAHU.
[To3TOMy MOHATHO, YTO YEJOBEK C TOJIyOBIMU I1a3aMH BEPOATHEE BCETO OJIOH]IUH,
a OpIOHET, CKOpee BCEro, MMeeT TEMHbIE IJa3a. Tak 4YTO MOHSATHO, YTO 3TH

IIPHU3HAKHW BHOCAT BKJIA/[ B pa3JIMIUC 3TUX IIBYX JIIOI[eﬁ.

3.8.8. 2D-nHTerpanbHble KOTHUTUBHBIE KAPThI COAEPAKATEIBHOIO CPABHEHHUS
3HaYeHUH (PakTOpOB (OMOCPEIOBaHHbIE HEUETKHE MPaBAOIOI00HbBIE PACCYKICHHS)
N3 2d-KOrHUTHBHBIX JUarpaMM CpaBHEHMsI 3HA4€HUU (HaKTOPOB MO HX

BIIMSHUIO HAa OOBEKT MOJEIUPOBAHUSA, T.€. Ha €ro NEepPeXoJbl B COCTOSHUS,
COOTBETCTBYIOIIIME KJIaCCaM  BIIOJIHE TIOHSITHO, HACKOJIBKO CXOJHBI WJIU
OTJIMYAIOTCS JTIOOBIE ABA 3HAYCHUS (PAKTOPOB MO UX CMBICTTY.

HamomuanM, 9T0 cMBICH, corjlacHO KoHmenuuu cmbicia Illenka-AoGenbpcona,
ucnosibzyeMoit B ACK-aHanu3ze, COCTOUT B 3HAHUM ITPUYUH U MIOCJIECACTBUIA.

Onnako U3 ATOM guarpaMMbl HE BUJIHO, Y€M MMEHHO KOHKPETHO CXOJIHbI
WU OTJIMYAKOTCS 3HAYEHUSI (PAKTOPOB MO UX CMBICITY.

OTO BHJHO M3 KOTHUTHUBHBIX JMAarpaMM, KOTOPbIE MOKHO TOJY4YHUTh B

pexume 4.3.3 cuctembl «iaoc»(pucyHok 33).
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Pucynok 33 — KoruutuBHas quarpamma npusHakoB B Mmoaenu INF3

3.8.9. 3HaUYMMOCTh ONUCATEIBHBIX KA U UX Tpajaliuid
B ACK-ananusze Bce (hakTopbl paccMaTpPUBAIOTCA C OJIHOWM €IMHCTBEHHOMU

TOUKH 3pEHUS: CKOJIbKO MH(GOpPMAallMU COAEPXKUTCS B MX 3HAUCHMSX O MEPExojie
O0OBEKTa MOJEIMPOBAHUS M YIPABJICHUS, HA KOTOPbIA OHM JIEUCTBYIOT, B
ornpeneneHHoe  Oyayliee COCTOSHHE, OINMChIBaeMoe KiaccoM  (Trpajzanus
KJIACCU(DMKAMOHHON IIKaJbl), U MPU 3TOM CUJa M HANpaBICHHUE BIMSHUS BCEX
3HauYCHUN (PaKTOpPOB Ha OOBEKT MU3MEPSETCS B OJHUX OOIIMX Ui BCeX (DaKTOpPOB
eIMHULAX U3MEPEHUs: EAMHUIIAX KOJINYeCTBa UHPOPMALIUH.

3HaUUMOCTh (CEeNeKTUBHAs Ccuiia) rpajauuii onucarenbHbix mkan B ACK-
aHaJlu3e — O3TO BapuaOENbHOCTh YACTHBIX KPUTEPHUEB B CTATHUCTUYECKUX U
CHUCTEMHO-KOTHUTHUBHBIX MOJIEIISIX, Harpumep B Monenu Inf3, ato BapuadenbHOCTh

uHpopmaTuBHOCTEH(pexum 3.7.5 cucteMbl «UA0CH).
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Pucynok 36 — [TapeTo-kpuBasi 3HAUMMOCTH T'paJalliid ONKCATEIbHBIX
KA
3HAYUMOCTh BCEM OMUCATEIILHOM IIKAJIBI SABJISETCS CPEOHUM OT CTENEHU

3HAYUMOCTH €€ Tpajanuit (pexxuM 3.7.4 cuctembl «IUT0C»).

0 CooblieHye 06 yCNewHoM 3aBeplleHn onepauym x
i
PesyneTaThl pacyeTa SHAYMMOCTH ONMCATENbHLIX WKAN COASPKATCA B 633a% AaHHBIX CTATMCTUYECKME M MHTENNEKTYaNbHDBIX Moaensil:
"Z205_Abs.xls", "Z05_Prcl.xls", "Z05_Prc2.xls”, "Z05_Infl.xls", "20S5_Inf2 xls", "20S_Inf3.xls", "Z20S_Infd.xls", "Z20S_Inf5.xls",
'Z0S_Int6.xls", "Z05_Inf7 =ls" & nanke Terywero npunoskerns: C:RAID0SYWAID_DATANADOODD 24SYSTEMY.
31u Gassl gaHHe oTkpeieaoTes & MS Excel v nogroTosneHs! 409 NEYATH 1 NOAYYEHUA MPaPUKOE.

3HaYMMOCTE WKANLI ABAAETCA CPBAHWM SHAYMMOCTEN 28 rpafauMii

SHAYMMOCTE MPAdaLMM WKans! [NPU3HaKa) NpeacTaBNAeT cofol BapUatenbHOCTL KOAMYECTEE MHPOPMALMA B 3TOM NpUaHake
0 NPUHALNENHOCTH UM HE NPMHANNEXHOCTH O0BEKTa © 3THM NPUSHAKOM K Pa3WMYHEIM KA3CCaM, KOTOpbIe eCTe B MOaend.

PucyHok 37 — cpelHUM OT CTENIEHU 3HAYMMOCTH Tpaialifii
Ecmu paccoptupoBathe Bce Tpamanuu (HakTopoB (TPU3HAKH) B TIOPSAIKE
yOBIBaHHS CCIICKTUBHON CHJIBI U TIOJIYYHTh CYMMY CEJICKTHUBHOW CHJIBI CHCTEMBI

3HauYeHUN (PAaKTOPOB HAPACTAIOIIUM UTOTOM, TO TIosyuuM [lapero-kpuByio.



3.8.10. CreneHp 1eTEpMUHUPOBAHHOCTHU KJIACCOB
U KJIaCCU(HUKAITMOHHBIX [IKAJI
CreneHp JETEPMUHUPOBAHHOCTH (OOYCIOBJIEHHOCTH) KJlacca B CHCTEME

«2¥UI0C» KOJMYECTBEHHO OIEHUBACTCS CTETIEHBIO BapuaOebHOCTH 3HAUYCHUMN
dakTopoB (rpajanuii omMMCaTEIbHBIX IIKaJ) B KOJIOHKE MAaTpPULBI MOJEIH,
COOTBETCTBYIOIIEH TaHHOMY KJlaccy.

YeM BbllIE CTENEHB IETEPMUHUPOBAHHOCTHU Kilacca, TeM 0ojiee JOCTOBEPHO
OH MPOTHO3UPYETCS 10 3HAYEHUSAM (PaKTOPOB.

Crenenb JNETEPMUHUPOBAHHOCTHU (00yCIIOBIEHHOCTH) BCEl
KIJIaCCU(PUKAITMOHHOMN TIKAJTBI SBIISICTCS CpeIHUM oT CTETICHU
JNETEPMUHUPOBAHHOCTH €€ Trpajauui, T.e. KiaccoB (pexum 3.7.2 cucTeMbl

«QUmocy).

t) CoobuieHne 06 ycnewHom 3asepLlleHnin onepawmmn x

o

PezynbTarsl pacyeTa 3HAYMMOCTH KAACCHPUK AULMOHHEIX WKAN COAEPHATCA B 6a38% ASHHBIX CTETUCTHYECKME M MHTENNEKTYANEHBIX MOLENEI:
'ZCS_Abs.xls", "ZCS_Prel . xls", '"ZCS_Pre2.xls”, "ZCS_Infl.xls", "ZCS_Inf2.xls", "ZCS_Inf3.xls", "ZCS_Infd.xls", “"ZCS_Inf5.xls",
"ZCS_InfE.xls", "ZCS_Inf7.¥ls" B nanke Terywero npunoskenida; CAAIDOSAAID _DATANADDOODT 24SYSTEMN.

3714 G336l AaHHBIX OTEPBIE3TCA B MS Excel M NoaroToBneHsE! N8 NEYETH M NONYYEHMA MPAPUKOE.
3HAYMMOCTE KNACCHPMKAWHMOHHOMN WKANEI ABNAETCA CPEAHMM SHAYMMOCTEN e rpagauMii, T.e. KNaccos.
3HAYMMOCTE MPALALMMA KASCCUPHK AUWOHHONM WKANLI, T.8. KNaCCa, NPEACTAENAET COf0I BApUateNEHOCTE KOAMYECTES UHPOPMaLIMM

B BO BCEX NPUSHAKEX MOAENM 0 NPMHALNEKHOCTH MK HE MPUHAANEKHOCTIA OFLEKTA C 3THM NPU3HAKAMM K 4aHHOMY KNACCY.
3HAYMMOCTE MPANaUMIA KNACCUPUK AULMOHHONM WKaNL! [KNacca) - 3T CTEeNeHs AETEPMUHMPOBEHHOCTIM 3TOrD KAaCcCa [ch. pesku 3.7.3).

Pucynok 38 — CpenHee OT CTEleHH 1EeTEPMUHUPOBAHHOCTH
OBCYXJIEHUE

CBepx3amaueli MCKYCCTBEHHOTO HWHTEIUICKTa  SBJSIETCSI  MOCTPOCHHE
KOMITBIOTEPHON HWHTEIUIEKTYaIbHOM CHUCTEMBI, KoTopas obOmanana Obl ypOBHEM
3G ()EKTUBHOCTH  perieHud  HePOpMaTU30BAHHBIX  3a/Ja4, CPaBHUMBIM C
YeIIOBEYECCKUM WJIU TPEBOCXOAImUM ero. CaMyro CYIIECTBEHHYIO 4acTh CHCTEM
WUCKYCCTBEHHOTO HWHTEJUICEKTa COCTAaBIISIOT DKCIIEPTHBIE CHUCTEMBI. OKCIIEpTHAsS

cucTemMa OOBIUHO orpezensercs kak nporpamma IBM, Moaenupyromias 1eicTBus



JKCIIEpPTa ueJOBEeKa NpHU peUIeHMH 3a7ad B Yy3KOM mpeaMeTHoW obmacTtu:
cocTaBlicHHe 0a3bl 3HAHWI W HaKOIUIeHUs UX. B maHHON KypcoBoii pabore ObuI
MOKa3aHO TIOCTPOCHHE MOJENIM 3aBHUCHUMOCTH TIOKazaTeled TeMmepaTypbl
OKpyKarouiei cpelnbl W notpedseHun nuBa xurteasmu Can-Ilayny cucremoit
ucKkyccTBeHHOro uHTeuekra "Aidos X++". IIpu sTom Hamboyiee TOCTOBEPHOMH B
JTAHHOM TIPWIOKEHUM oka3zanach mojeib INF3, ocHoBaHHasi Ha ceMaHTHYECKOU
Mepe T1enecoobpasHoctn  uH(popmanmu  A.XapkeBHYa TPU  HWHTErPATLHOM
kpurepun «Cymma 3HaHui». TouHocTs mozaenu cocrtabisieT 0,840, yTo 3aMeTHO
BBIIIE, YEM JOCTOBEPHOCTh AKCIEPTHBIX OLEHOK, KOTOpas CUMUTAETCS PaBHOMU
okosio 49,4%. ACK-aHanu3 TEKCTOB MO3BOJIAET: - (OpMUPOBATH OOOOILIECHHbBIE
JMHTBUCTUYECKHE 00pa3bl KJIACCOB (CEMaHTUYECKUE Spa) HA OCHOBE ()parMeHTOB
WIM TPUMEpPOB OTHOCAIIMXCS K HHUM TEKCTOB Ha JOOOM sA3bike; 35 -
KOJIMYECTBEHHO CPAaBHUBATH JIMHI'BUCTUYECKUN 00pa3 KOHKPETHOTO YEJIOBEKA, UITU
onmucaHue 00bEeKTa, Mpoiecca ¢ OOOOIIEHHBIMU JIMHIBUCTUYECKUMH O0Opa3amMu
rpyni (KJIaccoB); - CpaBHUBATh 00OOUIEHHBIE JIMHTBUCTHUYECKHE 00pa3bl KIIACCOB
JApyr € JOpyroM M coO34aBaTb HMX KJIACTCPbl M KOHCTPYKTHI, - HCCICA0OBATh
MOJICIIUPYEMYIO TPEAMETHYIO 00JIaCTh MYTEM MCCIEIOBAHUS €€ JTMHIBUCTUYECKON
CUCTEMHO-KOTHUTUBHOW MOJIENIH; - TPOBOJAUTH WHTEIUICKTYaJbHYIO aTpUOYIIUIO
TEKCTOB, T.€. ONPEIEIATh BEPOATHOE ABTOPCTBO AHOHHMHBIX U TCEBAOHMMHBIX
TEKCTOB, TATUPOBKY, *KaHP U CMBICIOBYIO HAIIPABJICHHOCTh COAEPKAHUS TEKCTOB; -
BCE 3TO MOXXHO JieJaTh AJis JII0OOTO €CTECTBEHHOTO WJIM MCKYCCTBEHHOTO SI3bIKa

NN CUCTEMbBI KOAWPOBAHHA



BBIBO/I

Lensto pabotel Obuto, coctaBienne ACK-anammza o 3aBUCUMOCTH
3a00JieBaHUM JIeTei Ha OCHOBE MX I0J1a U palloHa MPOKUBAHUSL.

Jlsis 3TOro OBUTM M3YYEHBI METOABI (POPMUPOBaHUS OOOOIICHHBIX 00pa3oB
KJIACCOB M peUIeHUs 3a7a4 HUJCHTU(UKAIIMU KOHKPETHBIX OOBEKTOB C Kjlaccamu.
[loctpoenue  Mojenedl  ObUIO  OCYIIECTBIEHO €  MOMOUIIBIO  CHUCTEMBbI
UCKyCCTBEHHOTO HHTe/uiekTa Aidos-X, Hamboree HOCTOBEPHON MOMAEIBIO
oka3zajiack mojienb INF3, Tounocts Mmonenu cocrtaBuna 0,971.

ACK-ananu3, ucnojab30BaHHBIN B JaHHOU paboTe, MO3BOJISIET:

- chopmupoBaTh 00O0OIEHHBIE JIMHIBUCTUYECKHE OOpa3bl KIIACCOB
(cemaHTHYECKHUE s7Ipa) HA OCHOBE (PparMEHTOB WJIM MPUMEPOB, OTHOCSIIUXCSA K
HUM TEKCTOB Ha JIIOOOM SI3BIKE;

— KOJMYECTBEHHO CpPaBHUTh JIMHTBUCTHYECKHN 00pa3 KOHKPETHOTO
reposi, Ui ONMUCaHuEe O0BEKTa, IMpoiecca ¢ 0O0OOIICHHBIMU JIMHTBUCTHYECKUMU
oOpazamu rpyrii (KJIacCoB);

- CpPaBHUTH OOOOIICHHBIE JMHIBUCTUYECKHUE OOpa3bl KJIACCOB JPYr C
JIPYTOM M CO3/1aBaTh UX KJIACTEPHl U KOHCTPYKTHI;

— HCCENOBATh  MOJCIHPYEMYI0  TPEAMETHYIO  00JacTh  IyTeM
WCCJICTIOBAHMSI IMHTBUCTUYECKON CUCTEMHO-KOTHUTUBHOW MOJICIIH.

Bce 10 MOXHO nenaTh A JH000TO €CTECTBEHHOTO HIIM MCKYCCTBEHHOTO

A3bIKaA, NN CUCTCMbI KOJAUPOBAHUS.
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