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Annomayun: B npaxmuke sbipawusanusi Kpynnoz2o po2amozo cKOma MACHO20 U MOJIOYHO20 HANPAGIEeHUs 8
Kpacnooapckom kpae croscunace ycmouuugass MHOZONEMHAS MPAOUyus edxHce200HO 3aKynams 00buioe
KOMUYECmB0 207108 U3-3a npedenos Kpas u uz-3a pyboedxca. Ilowsmno, umo 3mo Oeiaemcs OAsi YAyUULeHUs:
HaAMYpanbHolX U DUHAHCOBO-DKOHOMUYECKUX NoKazamenel pabomvl macomonounou ompaciu. OOHako Ha
npaxkmuKe OOCMUINCEHUIO IMUX Yeell npenamemseyem 3a001e6aemMocms KpynHozo poeamozo ckoma. C smoi
3a6071e6aeMOCMbIO, KO20A OHA SGISAEMCS YIice COCMOABWUMCSL hakmom, bopromces: semepunapivle caysicovl. Ho
cywecmgylom hakmopul, CcHudicarowue puck camou 3sabonesaemocmu. Hanpumep, cywecmeyiom spro-
BbIPAIICEHHbIE NPUYUHHO-CTIEOCMBEHHBLE 3ABUCUMOCU 00beMO8 U CMPYKMypbl 3a601e6aeMOCmu  KPYRHO2O0
poeamozo cxkoma om mecm e2o 3axynku. Oowaxo 6 mupe u Poccuu npaxmuuecku mem uccredoanuil,
CHeYUAnbHO NOCESUEHHBIX U3YHEeHUI0 dMux 3asucumocmeti. Jauwnas paboma npu3eana 60CHOIHUMb IMOM
cywjecmeeHHblll npoben u dmum 00yCciosleHa ee akmyanbHocmy. Llenvlo pabomel A61semcs KOIULECHEEHHOE
uzyHeHue 3a6UcUmMocmi 06vbemMo8 U CMpPYKMypbl 3a001e6aeMOCmU KPYRHO20 PO2AMO20 CKOMA Om Mecm e20
3akynku. /s 6vlAGAEHUs U USYUEHUS IMUX 3A6UCUMOCTNEN HA OCHOBE HENOCPEOCMBEHHO IMRUPULECKUX OAHHBIX
ObLT  npuMeHeH HO6blll UHHOBAYUOHMBIL MemoO UCKYCCMBEHHO20 UHMENIeKma A8momamusupoeantbiil
cucmemno-koenumuenwlli ananus (ACK-ananus) u e2o npocpammHblil UHCMPYMEHMAPUll — UHMELNEeKMYAlbHAS.
cucmema «Uooc». B pesynomame npo6eodeHH020 UCCIe008aHUsL ObLIU CO30AHbI CMAMUCIUYECKUE U CUCTEMHO-
KOSHUMUBHbIE MOOeNU, UMelowue oYeHb BblCOKYI0 docmogepHocmy no F-uepe Ban Pusbepeena, 0606uenno
asmopom. Ha ocnose smux modeneti nonyyenvl epapuyeckue u mabiudnvle GbIX0OHble hopMbl, Ompadcaiowue
cucmemy OoemepMuHayuu, 06YCia8IUBAIOWYIO BbICOKUL, CPEOHUL U HUSKULL YPOBHU 30001€6AeMOCU KPYIHO2O
poeamozo ckoma pasiudHeiMu 3a60aeeanusmu. OCHOBHOU 6b1600, KOMOPbLIL MONCHO 0OOCHOBAHHO COelamb O
pe3yibmamam padomvl, COCMOUmM 6 MoM, Ymo OJisi CHUICEHUsL 3a001e6aeMOCmU KPYNHO20 PO2amozo CKomd
HYJICHO MUHUMUZUPOBAMb €20 3AKVIKU U3-3a NPedesiog pecuora u 0COOEHHO U3 maxkux cmpamn kak Aecmpus u
Tepmanus. Asmopwl svipadcarom Hadexncoy, Umo OAHHAS cmambsi 6yoem NONE3HA CReYUaIucmam, 6 001acmo
KOMNemeHyuu KOmopulx 6Xxo0Uum npuHsamue pewenull U 3aKynKax KpynHo2o po2amoco CKOma 6He pecuoHa U u3
Opyeux cmpan.

Knwouesvie cnosa. ampubyyus mexkcmos AmMOMamusupo8aHHblll  CUCIEMHO-KOZHUMUGHBII  AHAUS,
UHMEIeKMY abHAsL cucmema «U0oc».

1. Berynaenue (I ntroduction)

B nanHO¥W pabote mpemiaraeTcs HOBas MaTeMaTH4YecKash MOJCNIb, OCHOBaHHAs HAa Teopud HH(GOpMAIWH,
obecrieunBaoNIas BEISIBJICHUE CHUJIBI U HANIPABICHUS MeCH €20 3aKVNKU KPYIHO20 pO2amozo cKOma Ha 00bemo8
u cmpykmypy ez2o 3aboreéaemocmu. Kpome TOro pa3paboTaHbl COOTBETCTBYIOLIAas METOJHMKA YWCICHHBIX
PACYETOB U PEATU3YIOIIUI HX MPOrPAMMHBIN HHCTPYMEHTAPUIA.

Leab pabomel s1615€mMCsi KOMUUECMBEHHOE U3VUEHUe 3A6UCUMOCTIU 00bEMO8 U CIPYKMYPbL 3a00ie6aeMocmu
KPYNHO20 PO2amo2o cKOma Om Mecm e20 3aKynku. J{is TocTiKeHns: 9TOM 1esid ObUTH MOCTABJICHBI U PEIICHBI
CIIe/TyIOLIHE 3a/1a49H:

3adaua-1: dhopmupoBanue 0O0OOMICHHBIX 00pPa30B KJIACCOB MO O0BEMaM W CTPYKType 3a00JieBaeMOCTH
KPYITHOTO POTaToOro CKOTa Ha OCHOBE MHOTOJIETHUX J@HHBIX CTPOTOM OTYETHOCTH PErHOHAJIBHBIX BETCPHHAPHBIX

CITyXO0;

3adaua-2:. KONMYECTBEHHOE CpaBHEHHME OOPa30B KOHKPETHBIX JIET ¢ OOOOLIEHHBIMH oOpazamMH IpyImn
(xmaccoB);

3adaua-3. cpaBHeHHE OOOOLICHHBIX O00pPA30B KJIACCOB JPYr C JPYyroM M pa3padoTKa KJIacTepoB U
KOHCTPYKTOB,;

3adaua-4: wccrnenoBaHWEe MOJICIUPYSMON TMPEAMETHONH OOJNIACTH MYTEM HCCIICIOBAHUS €€ CUCTEMHO-
KOTHUTHBHOM MOJICIIH.
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Bce ot 3amaum pemaroTcs € IOMOINBIO aBTOPCKOTO MPOrPaMMHOIO M HAayYHO-METOAMYECKOIO
MHCTPYMEHTApUs, NPEACTABISIONIET0 COO0M OTKPHITOE IPOrpaMMHOE 00ecIIedeHHeE.

2. 0630p muTepatypsl (Literaturereview)

C NOsBICHHEM H PAa3BUTHEM HHTCIUICKTYAbHBIX TEXHOJIOTHI 00JacTh WX YCICUIHOTO NPUMEHCHHS
MOCTOSIHHO W ObICTpO pacmupsiercs. Haydnble wucciiezioBaHuss W pa3pabOTKH B 3TOM BaxkHOU oOnactu
TPaTUIMOHHO TIOCBAIICHBI B OCHOBHOM Pa3pa0OTKE KOHICMNTYAIBHBIX MOJXOJIOB M MAaTEMATUYCCKUX MOJICICH,
TOrAa KakK JUIsi KOHKPETHBIX HCCIICJOBATECH HE CTOJb Ba)KHO MMETh ICTAJIBHOC ONHCAHHE MATEMAaTHYCCKOW
MOJIETH, CKOJIbKO PEAIM3YIONTUH e€ IPOrpaMMHBIN HHCTPYMEHTApUH, 3PPEKTUBHBIN IS pEIICHNsT KOHKPETHBIX
3amad.

OpHako, cyns N0 JIUTEPaTyPHBIM JaHHBIM, WHTEIUICKTYaJIbHBIC TEXHOJIOTHH MPAKTHYECKH HE TPHUMEHSIINCH
JUT aHaJIM3a IMOCTIEICTBUMA 3aKyMOK KPYIMHOTO POTaToro CKOTa Yy Pa3iMYHBIX HEPETHOHAIBHBIX M 3apyOeKHBIX
nmocTaBIIUKOB. [lo KpalfHed Mepe, B aHIJIOSN3BIYHBIX MTOMCKOBBIX CHCTEMax KakK 3TO HH CTPaHHO HE YAAJIOCh
HaWTH paboT, MOCBAIICHHBIX ITOW TEMaTHKE.

U 510 He cnyyaitHo. [leno B TOM, 4TO MyTh OT MaTeMaTHUYECKOW MOJENU 10 PeaTu3yIolIeil ee mporpaMMHOit
CHCTEMBI JIOJIOT U TEPHUCT. DTOT MyTh BKJIIOYAET Pa3pabOTKy METOIMKH YKCICHHBIX PacuyeToB (T.€. CTPYKTYp
JAHHBIX W QITOPUTMOB HX 00pabOTKM), a TaKKe NPOrpaMMHON peainu3aluu. Bce 3TO Mpeanonaraet
3HAYUTEIBHBIC 3aTPaThl PA3IMYHBIX BUIOB PECYPCOB: MPEKIAE BCEr0 UHTEIUICKTYATbHBIX PECYPCOB, HO TAKKE H
JUTUTEIILHOI'O BPEMEHH, U Xopoluero ¢puHancupoBanus. Cysl 0 BCEMY B HACTOSIICE BPEMsI HHTCIUICKTYaIbHBIC
TEXHOJIOTHH €III¢ CIMIIKOM JOPOTH W CJOXHBI B MPUMEHCHHUH JIJIsl BETCPUHAPOB. ABTOPHI B MEPY CBOHMX CHII
HBITAJMCH PELIMTE OTY MPOOJIEMY HIIH [0 KpaHeH Mepe MOArOTOBUTh MOYBY JUIs €€ pemmenus [1-11].

B nmanHON cTaTbe NMPHBOAWTCS HOBas, paHee HE ONMCAHHASs B MHPOBOM JIHTepaType, MaTeMaTHIecKas
MOJIeNTb, OCHOBaHHAs Ha TEOPUH MH(YOPMAILNH, a TakKe PEalU3yIONMUil ee MpOrpaMMHBIA MHCTPYMEHTapuil u
OTIMCBIBACTCS MX MPUMEHEHHE VIS PeIICHHs IIOCTaBJICHHBIX 3a1ad. [[pruHIMNHransHO BaXKHO OTMETUTH, YTO 3TOT
MPOTPaMMHBIA HHCTPYMEHTAapHil He TIPEATIONaraeT y IMOJIb30BaTelNsl MPeaIBapUTEIFHBIX KOMIIETCHIINN B 006JacTn
HCKYCCTBEHHOTO HMHTCIUICKTA W SIBIIICTCS OTKPBITHIM MPOTPAMMHBIM OOCCIICYCHHEM, T.€. UMEET MPAKTUYCCKU
«HYIICBOW MOPOT BXOJa».

B 3TOM M 3aKirOYacTCs aKTYalbHOCTh CTAThH M €€ BKJIAJ B POCCHICKYIO M MHPOBYIO HAyKy M HPaKTHUKY
BBIpAIMBAHKsI KPYITHOTO POraToro CKOTA.

2. Marepuausnl u metoanl (Materials and methods)

2.1. Obocnosanue evioopa memooa u UHCMPYMeHMAPUs peuieHus npooIemol

As a method of the research we used Automatedmysbgnitive analysis (ASC-analysis), which is a new
innovative method of artificial intelligence: itsal has its own software tool — an intelligent systealled
"Eidos" (open source software) [1-11].

The Eidos-X++ system differs from other artificiatelligence systems in the following parameters:

- was developed in a universal setting, independéttte subject area. Therefore, it is universal ean be
applied in many subject aredstp://Ic.kubagro.ru/aidos/index.hjm

- is in full open free acces#t{p://Ic.kubagro.ru/aidos/_Aidos-X.h)mand with the relevant source texts
(http://lc.kubagro.ru/ _AIDOS-X.txt

- is one of the first domestic systems of artificigelligence of the personal level, i.e. it does take special
training in the field of technologies of artificitelligence from the user (there is an act ofaduction of
system "Eidos" of 1987hftp://Ic.kubagro.ru/aidos/aidos02/PR-4.htm

- provides stable identification in a comparablenfof strengh and direction of cause-effect retatops in
incomplete noisy interdependent (nonlinear) dataverfy large dimension of numerical and non-numérica
nature, measured in different types of scales (nahiordinal and numerical) and in different undé
measurement (i.e. does not impose strict requirgrtenthe data that can not be performed, and psesethe
data that is);

- contains a large number of local (supplied witle installation) and cloud educational and scientif
applications (currently 31 and 201httfp://aidos.byethost5.com/Source data applicatidabAppls.htn),
respectively) littp://lc.kubagro.ru/aidos/Presentation_Aidos-calid;

- provides multilingual interface support in 51 dalages. Language databases are included in tladatisn
and can be replenished automatically;

- supports on-line environment of knowledge accwatioh and is widely used all over the world
(http://aidos.byethost5.com/map5.php

- HauboJee TPYAOCMKHNE B BBIYUCIUTCJIBHOM OTHOLICHUU OICpaliii CHUHTE3a MOI[CJIeﬁ 1 pacnio3HaBaHUs
peammsyer ¢ momoInsio Tpadugeckoro mporeccopa (GPU), uto Ha HEKOTOpBIX 3amadax obecreIrBacT
YCKOPEHHUE PEIIEHUE OTHUX 3aJa4 B HECKOJIBKO TBICAY pa3, 4TO pPE€aJIbHO o0ecIeunBaeT HWHTEIUICKTYAJIbHYTO
00paboTKy OOJBIINX JAHHBIX, OOIBIION HHPOPMAIUHN 1 OONBIINX 3HAHUH,
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- wioxoil mepeox: the most time-consuming computationally, the afiens of the synthesis models and
implements recognition by using graphic processing (GPU) that some tasks can only support uph® t
solution of these tasks is several thousand tirhas really provides intelligent processing of bigtal big
information and big knowledge;

- provides transformation of the initial empirictdta into information, and its knowledge and solutiising
this knowledge of classification problems, decisgupport and research of the subject area by stgdys
system-cognitive model, generating a very large lmemof tabular and graphical output forms (develeptrof
cognitive graphics), many of which have no analegueother systems (examples of forms can be foond
http://lc.kubagro.ru/aidos/aidos18 LLS/aidos18 Lad);

- well imitates the human style of thinking: give results of the analysis, understandable torexpa the
basis of their experience, intuition and profesai@mompetence.

Otansl ACK-ananu3za:

1. KornutuBHO-LIeNIeBast CTPYKTYpH3aIHs IPEJMETHON 001acTH:

- pa3paboTKa KJIacCU(HUKALMOHHBIX LKA,

- pa3paboTKa OTMHCATEIbHBIX IIKAJ.

2. ®opManu3ais mpeaMeTHOH 001acTu:

- pa3paboTka rpajganuii Kiaccu(hUKaIMOHHBIX KA,

- pa3paboTKa rpajanvii OMMcaTeIbHBIX KA.

- KOAUPOBAHUEC MCXOIHBIX TaHHBIX C ITIOMOIIBIO KJIaCCI/I(i)I/IKaLII/IOHHLIX M OIMMCATCIIBbHBIX IIKAJI U rpa;[aunﬁ n
(hopmupoBaHue 00yJarOIIel BEIOOPKH.

3. CI/IHTC3, IIOBBIIICHUE KA4Y€CTBA U Bepl/l(l)I/IKaHI/IH CTaTUCTUYCCKUX U CUCTEMHO-KOTHUTUBHUHBIX MOI[GJ'IGf/i.

4. Pemenue B HanOoIee TOCTOBEPHON MOICIH 3a/1ay:

- HACHTU(UKAIIH (pacn03HaBaH1/m, OUArHOCTHKH, Knaccnq)I/IKauI/m);

- IOAACPIKKU MPUHATUL peHIeHPIfI;

- UCCJICAOBaHUA MOI[GHpreMOﬁ HpeL[MeTHOﬁ obnactu IIYTECM HCCIICJOBAHUA €€ MOCIIN.

PaccmoTrpum cyth Matemarndeckoit Mmoaenu ACK-ananmmsa u ee mpuMEHEHHUE ISl PEIIeHUs] TTOCTaBICHHBIX
3a1ad4.

2.2. Cymb memooa u mamemamuueckou mooenu ACK-ananusa

Cytb Mmetona ACK-aHanu3a cOCTOUT B HOCIIEOBATEIILHOM MOBBINICHHH CTEIICHH (JOPMATHA3ALUN MOJCITH U
npeoOpa3oBaHUM [AaHHBIX B HH(QOPMALMIO, a €¢ B 3HAHUS M PCIICHMM HAa OCHOBE JTHX 3HAHWUU 3a1a4
uneHTuuKanuu (pacrno3HaBaHus, KJIacCU()UKAIMKU U MPOTHO3UPOBAHUS), TOMJCPKKUA MPUHSITHUS PEIICHUN H
WCCIIeIOBAHMS MOJCIIUPYEMOH MPeAMETHOH 001acTH.

B ACK-ananm3e Bce 3HaueHHUs (HaKTOPOB PACCMATPUBAIOTCS € OOHOU €OUHCMEEHHOU MOYKU 3PEHUs.
CKOMLKO UHMOPMAayuU COOEPIUCUMCIL 8 UX 3HAYEHUSIX O Nepexode 00bEeKma MOOeIUPOSaHUs U YNpaesienus, Ha
Komopbili  onu Oelicmeyiom, 6 onpedeiennoe 0yoyuwee cocmosinue, onucvléaemoe kiaccom (epadayus
KAACCUPUKAYUOHHOT WKATLL), U NPU SMOM CUNA U HANPAGTICHUE GIUAHUSL 8CEX SHAYCHUL (aKmopos Ha 00beKm
usmepsemcsi 8 0OHUX 00WUX 01 8Cex PaKmopos eOUHUYAxX usmMeperusl. eOUHUUAX KOauuecmea ungopmayuu.

2.3. Cunmes cucmemHo-KOZHUMUGHBIX MOOENeI U YACMHble Kpumepuu 3HAHUIL,

MHO2onapamempuiecKas munu3iauus

MartemaTuueckasas moaeidb ACK-anammsa M cucTeMbl <«OHIOC» OCHOBAaHA Ha CHCTEMHON HEYETKOM
UHTECPBAIILHOW  MaTeMaTHKE W O0CCIICYMBACT  COMOCTABUMYKO  00pabOTKy  Oonbmux  00BEMOB
(hparMEHTUPOBAHHBIX U 3AIYMIICHHBIX B3aUMO3aBHUCUMBIX JaHHBIX, PEJCTABICHHBIX B PAa3JIMYHBIX THUIAX IIKAJ
(HOMUHAJIBHBIX, TIOPSAKOBBIX U YHCIOBBIX) M PA3TMYHBIX SAMHUIIAX U3MEPEHHUSL.

Cytb Mmatematndeckoit Mmogenn ACK-aHanm3a COCTOUT B CIEAYIOIIEM.

HemocpencTBeHHO Ha OCHOBE SMITMPHUYECKHX NAaHHBIX PACCUYUTHIBAETCS MaTpHUIla aOCOIOTHBIX YacTOT.
Hcnons3yst «IporpaMMHUCTCKHI CTHIIB» pacyeT 3TOW MaTPHILLl 3alMCHIBAETCS ¢ moMombio Gopmyir (1). Eciu i-e
CJIOBO OOHAPYKEHO B TEKCTE, NPUHAIENKAIIEM j-M) KIACCY, TO:

Ny =N; +1 Nz =Nz +1 Ny = Ny +1 Ny; =Nj; +1 1)
Ha ocHoBe Beipaxenuit (1) mo ¢opmynam (2) pacCUMTBIBAIOTCS MATPHIBI YCIOBHBIX M 0€3YCIOBHBIX
NPOLEHTHBIX PACIIPEICIICHUIA:

p=MN p -Ns @)
i~ N iz N
b PR
OtmeruMm, uto B ACK-aHanu3e u ero nporpaMMHOM MHCTPYMEHTapUU UHTENIEKTYaIbHON cucteMe «Quaoc»
UCIIOJIb3YETCs JIBA cIlocoba pacuyera MaTpHI YCIOBHBIX U O€3yCIIOBHBIX MPOLIEHTHBIX PACIPEICIICHHH !

1-if cnoco6: B KadecTBe sz HCTIOJIB3YETCs] CYMMapHOE KOJIMYECTBO IMPU3HAKOB IO KIIaccy;
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2-i1 cmocob: B KavecTBe sz WCTIONIL3YETCSI CYMMapHOE KOJMYECTBO OOBEKTOB OOydJarolield BHIOOPKU IO

KJaccy.
3aTeM Ha OCHOBE BbIpaKeHHU (2) ¢ HCMOJB30BaHMEM YACTHBIX KPHTEPHEB, MpHBEACHHBIX (opmynax (3),
PacCUNTHIBAIOTCSI MATPHIIBI CHCTEMHO-KOTHUTHBHBIX MOJICIICH!

3)

Ob6osnauenus k popmynax (1)-(3):

i — snauenue ¢axkmopa; j - knacc; Nj — Konuuecmso ecmpey i-e0 3nauenus Gaxmopa 8 HaOMOOEHUAX
06vexmos obyuaioweli evlbopku J-eo knacca, Nj — koauuecmeo ecmpey i-eco 3uauenus ¢haxmopa no eceil
obyuaiowetl svibopke; N; — xonuuecmeo snauenuti paxmopos 6 nabnodenusx obvekmos j-eo xaacca; N —
KOAUYecmeo 3HaveHull Qakmoposg y écex obvexkmos odyuaroujei 6bl6opku; ljj — vacmmuulil Kpumepui 3HaAHUIL
KOIUYeCmao 3HAHUll 6 (hakme HAOMOOeHUs i-20 3HA4eHUs hakmopa o mom, Ymo 0OvbeKm, HA KOMOpblil
Oelicmgyem 2mo 3HaueHue Gakmopa omuocumcs K j-my kaaccy, W — HOpMUpPOBOuHbIl KOIDpuyuenm
(E.BJIyyenxo, 2002), npeobpasyiowuii xonuuecmeo unpopmayuu 6 Gopmyne AXapkesuua 6 Oumvl u
obecneuugarowull 018 Hee coba0OeHUe NpuHYyuna coomeemcemaeus ¢ gopmynon P Xapmau, P; — b6e3ycrosnas
omHOCUmenvHas uacmoma ecmpeuu i-2o 3navenus paxmopa 6 obyuaioweti evibopke, Py — ycrosnas
OMHOCUMENbHAS Yacmoma écmpeyu i-20 3uauenus gaxkmopa y obvekmosg j-2o kaacca; W — xoauuecmgo
Kaaccos, M — Konuuecmeo pasnuuHuIX 3HaAYeHUul Gaxmopos 8o ecex obwvekmax obyuaioweu 6vlOopKu; i -
yeHnocmo 1-20 snavenus paxmopa o kraccugurkayuu nadiodenuti; H — kauecmeo modenu..

Ha ocHOBe CHCTEMHO-KOTHUTHBHBIX MOJENEH, OTIMYAIOTCS 4acThiMU Kputepusimu (3), peiarorcs 3aaadu
uneHtudukanun (KnaccuuKanuy, pacrno3HaBaHUsl, IUATHOCTHKH, MPOTHO3MPOBAHUS), MOMICPIKKU MPHHSTHS
peuienunii (oOparHasi 3a7a4a NPOTHO3UPOBAHMS), a TAKXKE 3a/1a4a HMCCIICJOBAHUS MOJICTUPYEMOIl MpeJAMETHOM
00J1acTH IMyTEM HCCICIOBAHUS €€ CUCTEMHO-KOTHUTHBHOM MOJICIH.

Hnst pemenus »tux 3aaady B ACK-ananuze u cucreme «QHUIoc» B HACTOsIIEe BpeMsl MCHOJIb3YETCS JBa
AJTUTHBHBIX MHTETPAILHBIX KPUTCPUSI.

2.4. Humezpanvhole Kpumepuu u peuwienue 3a0ay cUCmemMHol uoeHmugukayuu u

RPUHAMUA DeUleHU

3amaua CHCTEMHON WACHTH(QWKAIIMK — 3TO 3aj7ada ONpPEICICHUS CTCTIEHW CXOACTBa (M pPa3JINYHs)
KOHKPETHOTO TEKCTa ¢ 00OOIEHHBIMU 00pa3aMu KJIACCOB, COOTBETCTBYIONIUX OYAYIIMM COCTOSHHSIM OOBEKTa
MOJICITUPOBAaHUsL. B Momensax, MPUBEACHHBIX B BhIpaXeHHAX (4), OTpaKeHO, KaKoe KOIMYECTBO HH(MOpMAIUH
COJZIEPKUTCS B KAKIOM 3HAUCHHUH (haKTopa O MPUHAICKHOCTH 00BEKTa MOJCITUPOBAHMS K KaXIOMY M3 KJIACCOB.
Ho B Ha 00BEKT MOACTHPOBAHUS ICHCTBYET MHOTO 3HAYCHUH (PAaKTOPOB.

IToaToMy eCTECTBEHHO CYHMTATh, YTO OOBEKT MOJCIUPOBAHMS IOJA JCUCTBHEM 3TUX (PAKTOPOB MEpPEHICT B
OyAylIue COCTOSHHMS, COOTBETCTBYIOIIME TEM KJaccam, O Tepexoj]ie¢ K KOTOPBIM B 3THUX 3HAYCHUSX (PaKTOPOB
COJICPKHUTCSI MAKCUMAIBHOE CYMMAPHOE KOIMUECTBO HHDOPMAITUH.

OyHKIMS OT YACTHBIX KPUTEPUEB, UMEIOIIAsl ONpEAesIEHHOE YHCIOBOE 3HAUCHHE, CBOE AJIS Ka)XI0ro Kiacca
U OTpaXKalollee CTCMCHb MPHHAIJICKHOCTH OOBEKTAa MOJCIMPOBAHUS K JaHHOMY KJACCY, Ha3bIBACTCS
UHMeZPATIbHbIM KpUmepuem.

B pesynprare momydaeTcsi, 4TO HEKOTOPBIH OMPENEIICHHBI KOHKPETHBIH OOBEKT B PA3IMYHOM CTETICHH
NPYHAIICKUT U HE MPUHAMICKUT K Pa3HBIM KiaccaM. VIHTerpaigbHbIe KPUTEPUH TMPUMEHSIOTCS NMPH PEUICHUN
KaK 3a7aqd WACHTU(UKAIINY WIA IPOTHO3UPOBAHUS, TaK M 3aJadd MPHHATHUS pelleHuid. B HacTosmee BpeMs B
cucreMe «IHA0C» UCTIONB3YeTCA ABa aATUTHBHBIX HHTETPAIBHBIX KPUTEPHUS: CyMMa 3HAHUH U pe30HAHC 3HAHUH.

1-t unmeepanvuviii kpumepuii «Cymma 3nanuu» TPEICTABISIET COOOH CyMMapHOE KOJWUYECTBO 3HAHUH,
cojiepiKalieecss B TPHU3HAKaX OOBEKTa O €ro CXOJACTBE/pasiuuM C KaXIbIM U3 KIacCOB. MHTerpasbHbIM
KPUTEPHIA TIPEICTABISIET COOO0M aIMTUBHYIO (PYHKIIMIO OT YaCTHBIX KPUTEPHUEB 3HAHUI(4):

Ij :(Iij’Li)' 4)
B BbIpaeHHH KPYTJIBIMH CKOOKaMH 0003HAUCHO CKaIsIPHOE MpOHW3BecHWE. B KoOpAHHATHON (opMme 3TO
BeIpaxkenue umeeT Buj (5):

M
IJZZ;‘IULH OF
rue.



Tl

i ={l ij} — BEKTOp j—e0 Kiiacca,; |: :{ L} — BEKTOp pacIlIiO3HaBaeMOI'o TEKCTa, T.€..
1, ecnu | — it paxmop Oeticmeyem;
N, 20e:n >0, ecau i — i paxmop delicmeyem ¢ ucmunnocmvio N;

0, ecnu i — it paxmop e deticmayem.

2-i1 WHTErpaNbHBIN KpuTepuil «CeMaHTHYCCKHH PE30HAHC 3HAHUI» MPEACTABISACT COO0U HopmuposauHoe
CyMMapHO€ KOJMYECTBO 3HAHMI, COAEpIKAIeecs B MPU3HAKAX 00BEKTA O €r0 CXOJACTBE/Pa3IuuuK ¢ KaKIbIM W3
KJIaccoB. MHTerpanpHbIN KPUTSPUH MPEICTABIAET COO0M aATUTHBHYIO (YHKIIUIO OT YACTHBIX KPUTCPHUEB 3HAHUMA

u umeer Bux (6):
_ 1 N Lr T
|J._UJ_U|MZ=£(|ij M) (L -0),
rae:

JJ — CPCAHCKBAAPATUIHOC OTKJIIOHCHNEC YaCTHBIX KPUTCPUCB 3HAHUU BEKTOpaA Kjacca,

a-l — CPpE€AHCKBAAPATUIHOC OTKIIOHEHHUE 110 BEKTOPY PACIIO3HABAEMOT'O TEKCTA.

3. PesyasTaTsl (Data, Analysis, and Results)
3.1. Kocnumueno-uenesas cmpykmypuszayus npeomMemHuoll oonacmu

(6)

KOFHI/ITI/IBHO-HGHGBaH CTPYKTYypHU3alus Hpe[lMeTHOﬁ 001aCTH BKIIIOYAET pa3pa60TKy KJ'IaCCI/I(l)I/IKaHI/IOHHI)IX u

OIHCATEeNBHBIX KA (Tabmuis! 1 u 2).

Tadauna 1. KnaccupukannoHHbBIE TKAITBI

HanmeHoBaHune

TOTAL NUMBER OF CASES: - REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)

TOTAL NUMBER OF CASES: - DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

TOTAL NUMBER OF CASES: - DIED CATTLE, INCL. YOUNG CATTLE (%)

TOTAL NUMBER OF CASES: -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

TOTAL NUMBER OF CASES: - COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)

INCLUDING: - DISEASES OF THE DIGESTIVE SYSTEM; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)

INCLUDING: - DISEASES OF THE DIGESTIVE SYSTEM,; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (%)

INCLUDING: - DISEASES OF THE DIGESTIVE SYSTEM; -DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

=
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INCLUDING: - DISEASES OF THE DIGESTIVE SYSTEM,; -DIED CATTLE, INCL. YOUNG CATTLE (%)

10 INCLUDING: - DISEASES OF THE DIGESTIVE SYSTEM; - COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

11 INCLUDING: - DISEASES OF THE DIGESTIVE SYSTEM; - COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)

12 - DISEASES OF THE RESPIRATORY SYSTEM; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)

13 - DISEASES OF THE RESPIRATORY SYSTEM; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (%)

14 - DISEASES OF THE RESPIRATORY SYSTEM,; -DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

15 - DISEASES OF THE RESPIRATORY SYSTEM,; -DIED CATTLE, INCL. YOUNG CATTLE (%)

16 - DISEASES OF THE RESPIRATORY SYSTEM; -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

17 - DISEASES OF THE RESPIRATORY SYSTEM; -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)

18 - METABOLIC DISEASES; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)

19 - METABOLIC DISEASES; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (%)

20 - METABOLIC DISEASES; -DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

21 - METABOLIC DISEASES; -DIED CATTLE, INCL. YOUNG CATTLE (%)

22 - METABOLIC DISEASES; -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

23 - METABOLIC DISEASES; -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)

24 - DISEASES OF THE REPRODUCTIVE ORGANS: -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)

25 - DISEASES OF THE REPRODUCTIVE ORGANS: -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (%)

26 - DISEASES OF THE REPRODUCTIVE ORGANS: -DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

27 - DISEASES OF THE REPRODUCTIVE ORGANS: -DIED CATTLE, INCL. YOUNG CATTLE (%)

28 - DISEASES OF THE REPRODUCTIVE ORGANS: -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

29 - DISEASES OF THE REPRODUCTIVE ORGANS: -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)

30 - INCLUDING MASTITIS; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)

31 - INCLUDING MASTITIS; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (%)

32 - INCLUDING MASTITIS; -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)
33 - INCLUDING MASTITIS; -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)

34 - POISONING; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)

35 - POISONING; -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (%)

36 - POISONING,; - DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

37 - POISONING; - DIED CATTLE, INCL. YOUNG CATTLE (%)

38 - INJURIES: -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)

39 - INJURIES: -REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (%)

40 - INJURIES: -DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)

41 - INJURIES: -DIED CATTLE, INCL. YOUNG CATTLE (%)

42 - INJURIES: -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)
43 - INJURIES: -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)

KOI‘HI/ITI/IBHO-HGHGBaH CTPYKTYpHU3alus HpeﬂMeTHOﬁ o0yacTi — 3TO C,HI/IHCTBGHHHﬁ HeaBTOMaTI/ISI/IPOBaHHHﬁ
sran ACK-ananu3a. KJ'IaCCI/I(l)I/IKaHI/IOHHI)IG HIKaJIbl OITMCBIBAOT 6y[lyHH/I€ COCTOSIHUS 00BEKTA MOACINPOBaHus, B
HalieM ciiyda€ — 3TO 00BbEMEI U CTPYKTYpa 3a0o0meBaemMocTH. OnucaTeabHbIe IIKAIbl OMHCHIBAIOT q)aKTOpLI,
BJIMAKOIIUEC Ha 00BEKT MOACJINPOBaHUs, B [laHHOﬁ pa60Te — 3TO0 MeCTa U 00BEMBI HpI/I06peT€HI/IH KpYyITHOI'O

poraroro CKora.



Taéauna 2. OnucareabHbIe MIKAIbI
HavnmeHosaHue
HUNGARY
AUSTRIA
USA
NETHERLANDS
DENMARK
GERMANY
TOTAL FROM ALL COUNTRIES
CATTLE, PURCHASED BY ORGANIZATIONS, TOTAL, ANIMALS
9 CATTLE, PURCHASED FROM OUTSIDE THE REGION, ANIMALS
10 | CATTLE, PURCHASED FROM OUTSIDE THE REGION, %
11 | PURCHASED CATTLE, INCL. IMPORT, ANIMALS
12| PURCHASED CATTLE, INCL. IMPORT, %
13 DAIRY CATTLE, PURCHASED BY ORGANIZATIONS, TOTAL, ANIMALS
14 DAIRY CATTLE, PURCHASED FROM OUTSIDE THE REGION, ANIMALS
15 DAIRY CATTLE, PURCHASED FROM OUTSIDE THE REGION, %
16 | PURCHASED DAIRY CATTLE, INCL. IMPORT, ANIMALS
17 | PURCHASED DAIRY CATTLE, INCL. IMPORT, %
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3.2. Iloozomoeka ucxoOHvlx 0AGHHBIX, hopmanuzayus npeomMemHuol odaacmu

I/ICXOL[HI)IG JAaHHBIC I pa3pa60TKM HWHTCJUICKTYaJIbHOI'O 00J1a4HOTO Bﬁaoc-npnnoxcemm B3iATHI U3
0(1)I/IIII/IaJ'II)HOI71 CTaTUCTUKU PCTUOHAJIBHBIX BETCPUHAPHDBIX CJ'Iy)K6 U UMCIOT BU, HpI/IBGIleHHHﬁ B Ta6J'II/III€ 3:

Tagumuma 3. Vicxoansle qaHHbIe ((hparMeHT)

- = i
= |58 | &8 3
=] o O & 0 9 9 0 o © =

L9 52 (28 |2E4| a2 £ £ g
T £ < T ® T oL =]
== S 3 o © 033 Pl = 3 g E
g5 |%> |£E3 |Ens| g3 2 |2 o
=1 aa = T R =0 >3 > =
53 |82 [50Z|%sp| 5B 3 |3 | 5
4= S [ 0B olas 3 o, * % % £ £ S
°s | 8¢ |222|g38 =4 s | g
() (£ — = ) 9 o 0 < o g E W = =
¢ |58 |282|252 5% o |2 g
= S SZ3|°53| 55 2| % g
€3 ES |5F 2553 g2 59| o
52|28, |Bc2|208 8, 82|85 B
288 |s2%|3e5|8329g| 397 35|38 3
2350|5880 |C2G|C2E| 580 82| 82| 3
Yeas |EN2| P2 S| 8] NS <9 <2 <

2011 year | 306700 | 3163 | 71725 | 362 4713 *** 16715 | 91,7 | 81,6

2012 year | 287633 | 4000 | 16837 | 427 5763 *** 11829 | 67,4 | 66,3

2013 year | 277828 | 3814 | 15276 | 388 6052 **x 12427 | 89,8 | 74,1

2014 year | 270790 0 11879 [ 0 6959 *** | 2514 | 81,7 | 52,6

2015 year | 267203 0 13259 [ 0 11912 | *** [1739 [ 884 | 05

2016 year | 265216 2196 17634 | 347 8899 *Ex 3102 | 81,2 | 4,8
2017 year | 248683 3046 13050 | 819 7767 **x ] 4418 | 67,8 | 36,1
2018 year | 237729 2665 59022 | 907 34039 il 1140 | 39,1 | 0,0
2019 year | 210801 2771 50173 | 974 27857 *kx 1466 | 58,6 | 23,0

IMomuerii (aiin NCXOOHBIX AAHHBIX UMEET 3HAUYUTENHHO OOJBIIYI0 Pa3MEPHOCTh M HE MOXKET OBITh IIPUBEICH
B JJaHHOW paboTe n3-3a orpaHuyeHus Ha ee 00beM. Ho ero MOXXKHO ckayarh 10 CCBUIKE U3 MHTEIUICKTYaJIbHOTO
00J1a4HOT0 DWI0C-TIPUIIOKEHUS

http://aidos.byethost5.com/Sour ce data applications/Applications-000202/Inp data.xls

KnaccudurkanoHHble MIKaJIbl BBIAEICHBI KEJITHIM (DOHOM.

Ucxonubie nanHble couepxar 3364 c¢akrtoB. Kaxnelii ¢axkr npexacraBiuser coboit  HaOmroneHue
OTIPEZIETIEHHOTO 3HaueHNs (haKTopa MpHU Mepexoie 00BEKTa MOACINPOBAHUS B HEKOTOPOE Oy IyIiee COCTOSHHIE

3.3. @opmanuzayus npeomemHuoii oonacmu
JU1s BBOJA 3THX MCXOMAHBIX JAHHBIX B CHUCTeMy «O#oc» u (opManu3anuy IpeAMETHOH o0nactd ObLI
HCIIO0JIb30BaH aBTOMATU3MPOBAHHBIN MporpaMMHblid nHTEpdeiic (API-2.3.2.2).



@ 2322, Universal software for data import interface in “EIDOS-X ++" — —_— o] B ]

Automatic formalization domain: generating classification and descriptive scales

and gradation, as well as training and recognize the sample on the basis of baseline data: "Inp_data™
Specify the file type of the onginal data: “Inp_data™: Set the parameters:

| | FHEs T (& Zeros and gaps is the lack of data

| 7 %LSH ™ Zeras and spaces count value of the dats

" DEF - DBASE IV [DEF / NTx) Standard DEF-file [~ Create a datahase medium grade "Inp_davr.dbf"*?
" 8V - Comma-Separated Yalues C5V-file standard Requirements for raw data file I

Specify the range of columns classification scales: Set the range of columns descriptive scales:

Initial s classification scalss =z Basic: descrintive column soalss =0
The final column of the classification scales [ e The final column of descriptive scales: [ es
Set Mode: Specity the method for selecting the size range:-

@ Formalization of the domain (on “Inp_data" basiz) & Regular intervals with a different number of observations

© Gensrate detectable sampls (For “Inp_rasp' basis) (™ Different intervals with ar qual nurbes of ohservations

the formation of a task scipting options or ways of interpreting the text fields "Inp_data”

& Do not use ACK scenario method analysis ¢ Apply scenario method ASA analysis
I~ Apply spets interpretatsiyu texthokes classes I &pply spets interpretatsiyu text figlds attibutes
Par “Inp_data" i P ion of the text field values:
Interpretation THT-class fields: 1 Interpretation TXT-field attibutes:
Field Values  text file classification scalss The valugs  of the fislds of descriptive text file scales
raw dats "Inp_data" are considered as a whole 1aw data “Inp_dats" are considered as a whole

“what are the names of the gradation numerical scales Lsed

f+ Only the interval numeric values [E.g.." / 3- {59973.0000000, 173545.66666671"
€ interval of numeric valies [For example: “Minimum]
" And interval numeric values, and their names [E.g... "Minimum: 1 / 3-{63873.0000000, 1735456666657 }")

|
Ok LCancel

Pucynox 1

Tak Kak B JaHHOM NPWJIOKCHUH HCIIOJIH30BAHBI YHCIOBBIC IIKAIBI, TO CUCTEMA 3aIlPAIIMBACT KOJIUYCCTBO
YHUCIIOBBIX UAMAa30HOB, HA KOTOPOE UX Pa3eiisaTh M MbI 33Jalld 3 IHaa30Ha B KJIACCH()UKANMOHHBIX IIKAJaX W
5 B omucaTtenpHBIX MmIKaiax. B pe3ynbrate B JaHHOM pEXHUME ABTOMATHYCCKH pa3pabOTaHBI Tpajaliu
KIacCU(PHMKAMOHHBIX M ONKCATENbHBIX INKan (Tabmuibl 4 u 5), a 3aTeM ¢ HMX MCIOJIB30BAHUEM HMCXOIHBIE
JIAHHBIE 3aKOJAMPOBAHEI B PE3YJIbTaTe Yero chopMUpoBaHa o0y4aromas Beioopka (Tadauna 6):

Ta6auua 4. KinaccupukannoHHbIe MKaibl U rpagainuu (GpparMent)

HanmeHoBaHune

TOTAL NUMBER OF CASES: - REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)-1/3-{210801.0000000, 242767.3333333}

TOTAL NUMBER OF CASES: - REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)-2/3-{242767.3333333, 274733.6666667}

TOTAL NUMBER OF CASES: - REGISTERED SICK CATTLE, INCL. YOUNG CATTLE (ANIMALS)-3/3-{274733.6666667, 306700.0000000}

TOTAL NUMBER OF CASES: - DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)-1/3-{6248.0000000, 6636.6666667}

TOTAL NUMBER OF CASES: - DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)-2/3-{6636.6666667, 7025.3333333}

TOTAL NUMBER OF CASES: - DIED CATTLE, INCL. YOUNG CATTLE (ANIMALS)-3/3-{7025.3333333, 7414.0000000}

TOTAL NUMBER OF CASES: - DIED CATTLE, INCL. YOUNG CATTLE (%)-1/3-{1.6000000, 1.9333333}

TOTAL NUMBER OF CASES: - DIED CATTLE, INCL. YOUNG CATTLE (%)-2/3-{1.9333333, 2.2666667}
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TOTAL NUMBER OF CASES: - DIED CATTLE, INCL. YOUNG CATTLE (%)-3/3-{2.2666667, 2.6000000}

10 TOTAL NUMBER OF CASES: -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)-1/3-{2196.0000000, 2797.3333333}

11 TOTAL NUMBER OF CASES: -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)-2/3-{2797.3333333, 3398.6666667}

12 TOTAL NUMBER OF CASES: -COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (ANIMALS)-3/3-{3398.6666667, 4000.0000000}

13 TOTAL NUMBER OF CASES: - COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)-1/3-{0.7200000, 0.9466667}

14 TOTAL NUMBER OF CASES: - COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)-2/3-{0.9466667, 1.1733333}

15 TOTAL NUMBER OF CASES: - COMPULSORY SLAUGHTERED CATTLE, INCL. YOUNG CATTLE (%)-3/3-{1.1733333, 1.4000000}

Ta6auua 5. OnucarenpHble MIKaIbl U rpagaiuy (GpparMent)
HanmeHoBaHune

HUNGARY-1/5-{136.0000000, 158.0000000}
HUNGARY-2/5-{158.0000000, 180.0000000}
HUNGARY-3/5-{180.0000000, 202.0000000}
HUNGARY-4/5-{202.0000000, 224.0000000}
HUNGARY-5/5-{224.0000000, 246.0000000}
AUSTRIA-1/5-{55.0000000, 155.4000000}
AUSTRIA-2/5-{155.4000000, 255.8000000}
AUSTRIA-3/5-{255.8000000, 356.2000000}
AUSTRIA-4/5-{356.2000000, 456.6000000}

10 AUSTRIA-5/5-{456.6000000, 557.0000000}

11 USA-1/5-{1409.0000000, 1561.2000000}

12 USA-2/5-{1561.2000000, 1713.4000000}

13 USA-3/5-{1713.4000000, 1865.6000000}

14 USA-4/5-{1865.6000000, 2017.8000000}

15 USA-5/5-{2017.8000000, 2170.0000000}

16 NETHERLANDS-1/5-{9.0000000, 139.2000000}
17 NETHERLANDS-2/5-{139.2000000, 269.4000000}
18 NETHERLANDS-3/5-{269.4000000, 399.6000000}
19 NETHERLANDS-4/5-{399.6000000, 529.8000000}
20 NETHERLANDS-5/5-{529.8000000, 660.0000000}
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ITomHOCTBIO CTIPAaBOYHUKH KIACCU(DUKAIIMOHHBIX ¥ OMHMCATENBHBIX KA M TPaJalldil He MPUBOISITCA, T.K. B
nepBoM 13 HUX 129cTpok, a Bo BTopoM - 85cTpoxk.

OO6yyaroniast BHIOOpKA MO CYTH MPEACTABIISIECT COO0W HOPMAITM30BAaHHYIO C MMOMOIIBIO KITACCU(PUKAITMOHHBIX U
OIMMCATENBHBIX IIKAI U Tpaganuii (tabnuisl 4 1 5) 6a3y UCXOAHBIX JaHHBIX (Tabiuia 3) 1 UIMEET TAaKOM K€ BHI,
TOJIBKO B HE# BMECTO YMCEI U TEKCTOB MPHUBEACHBI UX KOJBI.

B pesynbraTe aBTOMaTHYECKOW (OpManU3alvy NpPEAMETHOW O0JAaCTH MOArOTOBIICHBI BCE HEOOXOAMMBIE
YCIIOBUSI 1J1s1 BBITIOJIHEHUS ciefytoinero stana ACK-ananusa: cunresa u Bepudukaug Moeneit.

3.4. Cunmes u eéepughuxayusn mooenei

Janee 3amyckaeM pekuM CHHTe3a M Bepudukarmu moaeneii 3.5. Co3maBaemast MOAEIb MO Pa3MEPHOCTH
cocraBisieT 0k0j10 1.2% 0T TeopeTHYeCKr MaKCHMaJIbHOW MOJEIH, KOTOPYIO MOXKHO CO34aTh W 00paboraTh B
cucteme «Qrgoc». [Iponecc cuHTe3a M BepuHUKAIKI MOAEIIEH 3aHsT OKOJIO Jaca.

@) 25, The choice of models for the synthesis and verification . i e |

Aisk & model for the spnthesis and verification Current modsh

Statistical database:

¥ 1. 4BS - paitial criterion: the number of cambinatians of meetings, “the class-sign” the obizets abuch.wbarki € 1,485

¥ 2 PRACT - partial citerion: cond. probabilty of the ith featire among the attibutes of the objects j4h class © 2 PACY
[¢ 3. PRCZ - partial criterion: the conditional probability of the i4h character in obiects of the jth class € 3. PRC2

System-cagnitive models [Knowledgs Basel

7 4. INF1 - patial siterion: the number of kriowlsdge & Harkevichu: probabilty of PRC1 & 4 INFY

W 5.INF2 - partial criterion: the number of knowledge 4. Harkevichu; probability of PRC2 O BINFZ
¥ 6. INF3 - partial eriterion; Hee-sauare of the diference between the actual and expected abs.chastctani ' BINF3
@ 7. INF4 - partial ertarion: Fi0) (Retum On Investmert]: prababiity of PRCT © 7INF4
% 8. INF - pattial orterion: R0l {Retuin On Investmert): probabiity of PRC2 € 8 INFS
9. INFE - patial eiterion; razn.usli bezusl veryatnostey; probabiity of PACT 9 INFE
7 10INF7 - partil criterion: razn. sl bezusl verapatnastey: prabatility of PRC2 € 10INF7

Copy Setfings training sample in a recognizable:

‘what abjects obuch,vyborki copy: Explaniation of the algaritim verification | For anp giver

(= Copy the entire training set The madel is made:

¢ Copy only the curent object & Sprithesis and verification
(" Copp every Nt objsct " weification orly

 Copy M random objects © spthesis only

¢ Copy obiects from M1 to N2

(" Da net change arecognizable sample

Dbuch.vyboiki removed irom the copied obiests: More
DA FR Intemal validity is measured. model O what processor
~ Dalate peifom calculstions
& LRl ©GRU
Pleduction of database siz recognition resuls: Flasp. dbf
The estimated size of the datsbase s the recognition results Flasp.dbi 58250 bytes. ie . 0.0027125 % Of MAX-polential fof 2GE]
sl how many% of the original database Rasp.db leave, removing the lesst aceurate recognilion resuls: [160, 0000000

Ok Cancel

€ 35. The chaice of models for the synthesis and verification

piocess execution stage

Step 1stfrom 11: Copying the training sample in & recognized - Finish

2nd Step 11: Synthesis statmodeli "ABS" (calculation of the absolute frequencies of the matrix) - Finish
Step 3rd from 11: Synthesis stat modeley "PRC1" and "PRC2" (usl bezus® camshaft.) - Finish

War 4-f 1z 11 CuHTez Mogener sHaHui: INFI-INF7 - FoToso
START CYCLE IN PRIVATE AND integral criteria - EXECUTION.
Step B thfram 11: Setting model "INF?" as the current- Finish
Step 6 thfrom 11; Batch OCR in "INF?" model - Finish

Step 7 of 11: Measuring the reliability of the model: "Inf?" - Integral criterion: "hodies of knowledge" - Finish
END OF CYCLE IN PRIVATE AND integral criteria - READY!
Step & th from 11: Combining database DostRsp # DB DostRasp - Finish

Step 9 thfrom 11; Print & sumrmary farm the results of the verification models - Finish
Step 10th from 11: Create a form: "The reliahility ident klassov in warious models" - Finish
Step 11 th out of 11, "Assigning a given modelInfl current status "- Finish

Synthesis and verification of statistical and system-cognitive models upesh pleted !
Forecast untime
Start: 14:33:49 The ending: 14:34:34
100% Ok
It pasd5d: 0:00:45 Left: 0:00:00
Pucynok 2

JI1st OTIEHKW TOCTOBEPHOCTH MOJIeNel B cucTeMe «Qinoc» ucronb3yercss F-mepa Ban Puzbeprena u nse ee
yaydmeHHsle Moaupukanuu, upemioxennsle npod.E.B.Jlynenko. Ilo kpurepuio L2 Hammywmeid 1m0
JIOCTOBEPHOCTH CHCTEMHO-KOTHUTUBHOM MoJenbio siBiseTcs Mozenb INF3 ¢ naterpanbubimM kpurepreM «Cymma
3HaHui»: L2=0,926npu makcumyme 1 (pucyHok ).
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PucyHnok 3

DTO 0YCHBb XOpOIHHﬁ pe3yabTart, 03Haqa}01u1/1ﬁ, YTO CO3JaHHBIE MOACIN MOTYT OBITH YCIIETTHO MPUMEHEHBI
JUIA peHICHUA MOCTAaBJICHHBIX B pa60Te 3aJa4. HO3TOMy JaHHas MOACJIb U BLI6paHa B Ka4yCCTBC TeKymeﬁ JUIIsL
peuicHrs MOCTABJICHHBIX B pa60Te 3aJa4 Ha NOCJICAYIOUIUX dTanax ACK-ananusa.

3.5. Ilpuoanue cmamyca mexkywieit Haubonee oocmoesepuou mooeau |NF3
Hanee B pexxume 5.6 npucBouM Haubosee gocroBepHoit mozenu INF3 craTyc Tekyuieit Monenu u Oynem
pelaTh B HEH BCE paHEe MOCTABICHHBIC 3a1aH.

3.6. Pewienue 3a0auu cucmemnou uoenmuguxkayuu

IIpu pemrennn 3amadu UACHTHDUKAIMN I KaKIOTO OOBEKTa pacro3HaBaeMol BBIOOpKH B HamOolee
nocroBepHoit Mmogenu INF3 paccuuThIBaroOTCSl 3HAYCHUSI HHTEIPATILHOTO KPUTEPUEB ISl KXKAOTO Kiacca. [lpu
3TOM OMpPENEISIETCS CTENeHb CXOACTBA KAKIO0TO 00beKTa ¢ 00001eHHBIMHA 00pa3aMy BCEX KITACCOB, a TIOTOM JISt
KaXXI0TO O0BEKTa BCE KIIACCHI PAHXHUPYIOTCSA B MOPSAIKE yOBIBAHHS CXOACTBA C OOBEKTOM M, TAKHMM 00pa3oM,
MIPOTHO3UPYIOTCSI 00BEMBI M CTPYKTYpa 3a00JIeBAEMOCTH KPYITHOTO POTaToro CKOTa.

B cucreme <«Diioc» ecth BbixogHas (opma (BCEro e WX COTHH), B KOTOPOW MPUBEAEHBI KIACCHI,
PaHmXHUPOBAHHBIE B MOPSIKE YOBIBAHUS CXOJCTBA C BHIOPAHHBIM TEKCTOM IO JBYM HWHTErPAIbHBIM KPUTECPHSIM.
Ectp Takke ¢opMa B KOTOpPOW MBI HAaOOOPOT, BHIUM TEKCTHI, PAaH)XHPOBAaHHBIC IO CTEHCHH CXOJCTBA C
3aJJaHHBIMH KJIaCCaMHU.

3.7. Pewenue 3a0auu npunsamus pewrenuit (661600 ungopmayuu o pe3yiomamax

Mnoeonapamempuueawft munusauuu)

Ha orane cuHTe3a Mmozencii myreM o000OLICHHS NPUMEPOB OOydaromeld BBHIOOPKH OBUIM CO3JaHBI
000011IeHHbIE 00pa3bl Ki1accoB. JlJisi HAYYHOTO MCCICAOBAaHMS U MPHUHSITHS PELICHUN MPEICTaBIsIeT MHTEpEC, a
Y9TO K€ ATO 3a 00pa3bl KJIAcCOB, KaKoe HMX cojlepkaHne. MoXHO BbIBecTH HH(popmaruio o0 3Tom B (opme
SWOTmarpamMm, U3 KOTOPBEIX BHIHO Kakue 3HaueHHs (AaKTOpOB HaumOoliee XapaKTepHbI (ClieBa) U Hanboliee
HexapakTepHs! (CIpaBa) ISt TaHHOTO Kiiacca, T.e. 00beMa M BHa 3a00JICBaHHs.
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SWOT-OUArPAMMA KITACCA B MOJEIIN: "INF3"
“Automated system-cognitive analysis of the Influence of cattle suppliers on their morbidity (according to Russian data)"
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SWOT-AUArPAMMA 3HAYEHUA ®AKTOPA B MOLENU: "INF3"

“Automated system-cognitive analysis of the Influence of cattle suppliers on their morbidity (according to Russian data)"
akrop: [3] USA

3uaveHve: [15] 5/5-{2017.8, 2170.0}

131 TOTAL NUMBER OF CASES: - DIED CATTLE, INCL YO 1BINCLUDING:_ DISFASES OF THE DIGESTVE SYSTEM,
UNG CATILE (%) i St RE( ICK CATTLE, INCL YOUNG CATTLE (ANIM
B123119,23) (1611731118780, 31621.7)
[B)INCLUDING - DISFASES OF THE DIGESTIVE SYSTEM, 151 TOTAL NUMAER OF CASES  COMPULSORY SLAUGHTERS
DIED GATILE,INCL. YOUNG CATTLE (ANMALS) P T D CATTLE, INCL YOUNG CATTLE (%)
12312034313, 4887] [5132012,14)
120]-METABOLIC DISEASES; -DIED CATTLE, INCL YOU [38]- NJUREES: REGSTERED SICK CATTLE, INGL YO
NG NIMALS) - usa UNG GATTLE |
180)3342620, 346.0} § [112] 173494050, 108711y
[34]- POISONING; -REGISTERED SICK GATTLE, INGL.Y [1ITOTAL NUMBER OF CASES: - REGISTERED SICK CATTL
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(1021353 1158.0,229.0) 1263242767 3, 2747337}
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Ef) o ey LSORY STAUGHTERED CATTLE, INCL YOUNG CATTLE (%)
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3.8. Pewienue 3a0auu ucciedo8anus mooeaupyemoil RpeoMemHuoll 001acmu nymem

Pucynox 4

uccneooeanus ee mooenu
ECJ'II/I MOJACJIb BepHO 0Tpa>1<aeT Moaem/lpyeMy}o Hpe,HMGTHyIO 06J'IaCTL, TO HCCICOOBAHUEC MOICIN

000CHOBAHHO MOKHO CUHMTAThH HCCICAOBAHUCM camoi MouennpyeMoizi Hpe[lMeTHOﬁ obacTu.

10

B cucreme «3iinoc» mcciieoBaHNEe MOJCIUPYEMON NPEIMETHONW 00JIaCTH BKIIIOYAET.: WHBEPTUPOBAHHbIC
SWOTamarpammbl 3HaueHnit GakTopoB (CeMaHTHUCCKHE TMOTCHIMAIBI CIIOB); KIACTEPHO-KOHCTPYKTHBHBIH
aHAJIN3 KJIACCOB; KIIACTEPHO-KOHCTPYKTHBHBIN aHamW3 3Ha4YeHHN (akTopoB (CIIOB); HEJOKAJIbHBIC HEHPOHBI;
HeJlOKaJIbHas HelipoHHas ceTh; 3D-uHTerpanbHble KOTHUTHBHBIC KapThl; 2D-uHTErpagbHble KOTHUTHBHBIE KapThI
COJICPIKATENLHOTO CpaBHEHUs KiaccoB; 2D-uHTerpanbHble KOTHUTHBHBIE KAPThI COAEPKATEILHOTO CPaBHEHHS
3HaYeHU (aKTOpOB (CIIOB); KOTHUTHBHBIC (YHKIIMH; 3HAYMMOCTH (DAKTOPOB W WX 3HAUCHHI; CTENCHB
JICTEPMUHUPOBAHHOCTH KJIACCOB M KIaCCU(DUKAITHOHHBIX IIIKAIT.

B nanHOil pabore u3-3a OrpaHMYCHUI Ha ee 00bEM MBI He OyJeM pacCMaTpUBATh 33Ja4d HCCIICIOBAHUS
MOJIEITUPYEMOil IPEAMETHOM 00JIaCTH ITyTeM UCCIIEJOBaHHS €€ MOJEIIH.
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[EHAPOrPAMMA KOrHUTUBHOWN KNACTEPU3ALIMM KNACCOB B MOLENN: "INF1"
“Automated system-cognitive analysis of the influence of cattle suppliers on thelr morbldity (according to Russian data)”
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Pucynok 6

4. Oocyxnenne (Discussion)

Ilo MHeHMIO aBTOPOB IMOJyY€Hbl HOBbIE M HMHTEPECHbIE B HAyYHOM IUIAHE PE3yJbTaTbl, HMEIOIINE
MPAaKTHYCCKOE 3HAYCHUE JUIS MPUSTHS PEIICHUI O BBIOOPE MECT MPUOOPETEHUS] KPYIMHOTO POTATOr0 CKOTa. DTH
pe3yIbTaThl OBUIX MOJTYYCHBI ITyTeM MPUMECHEHHUS] COBPEMECHHBIX WHTEIUICKTYalbHBIX TEXHOJIOTHH, & KOHKPETHO
— aBTOMAaTU3UPOBAHHOTO CHCTEMHO-KOTHUTHBHOI'O aHallu3a M €ro MporpaMMHOrO0 HMHCTPYMEHTapHus —
HMHTEJUIEKTYaJIbHON CUCTEMBI «DUI0C».

ITo-BuarMOMY, MOJIy4E€HHBIE PE3yJbTAaThl HAJI0 IPU3HATH NPEABAPUTEIbHBIMHU, T.K. HICXOJHbIC TAHHBIE UMEIH
CpaBHUTENBHO HeOONbIION MOHTHTION (9 NeT) ¥ ObUTH 3HAYMTEIbHO (HParMeHTHPOBaHBI. B manpHeiiem mpu
MIPOAOJDKEHUH JAHHOTO HANPABJICHUS MCCIeIOBAaHNHN M pa3pabOTOK peKOMEHIYETCsl 00paTuTh 0c000€ BHUMAHHE
HAa TIoJTydeHHue 00JIee MOTHBIX JaHHBIX.

Tem HH MeHee TOTy4YeHHBIE PE3yIbTAThl ABISIOTCS BIOJTHE JOCTATOYHBIMHE IS OJXYYEeHHUS 00IIel KapTHHBI
3aKOHOMEPHOCTEH B JaHHOW NPEIMETHOW O0OJacTH, T.6. OHH aJCKBATHO KOJWUYECTBEHHO OTPAKAIOT
BETepUHAPHBIE MOCIEACTBHS PEIICHIH 0 MPHOOPETEHNH TOTO MIIM WHOTO KOJIMYECTBA KPYITHOTO POraToro CKOTa
Y TOCTABIUKOB U3 JPYTUX PETHOHOB U cTpaH. CPaBHUTH MMOYUYCHHBIC PE3YNIBTAThl C PA0OTaMH IPYTHX YYCHBIX
HE TPEICTABISICTCS BO3MOXHBIM, T.K. paOOTBI B 3TOH OOJIACTH OTCYTCTBYIOT, TeM OoJice OCHOBaHHBIC Ha
POCCHICKHUX JaHHBIX U JJIsI KyOaHCKOTO PErHOHA.

ABTOMATH3UPOBAHHBII CUCTEMHO-KOTHUTUBHBIN aHAIM3 W €ro MHCTPYMEHTApHUil MO3BOJIIOT KOPPEKTHO
o0OpabaTbiBaTh OONBIINE OOBEMBI (PPArMEHTHPOBAHHBIX M 3allyMJICHHBIX JaHHBIX, MPEICTABICHHBIX B
Pa3IMuUHBIX TUMAX [Kad (HOMUHAJIBHBIX, MOPSIKOBBIX M YHUCIOBBIX) U B PA3IMYHBIX €JUHHUIAX H3MEPEHHUS.
OpHako BPEMEHHOW MEpPHOJ, KOTOPHIM OXBAaTHIBAIOT ITH JaHHBIE HEOOXOOUMO YBEIWYHTH. [l MOBBITIEHUS
HAyYHOH W TPAKTHYECKOH 3HAYUMOCTH HCCIICIOBAaHUS IIeNIecO00pa3sHO MPOBECTH MOJOOHOE HCCIECIOBAaHHE B
Ipyrux permoHax Poccum. B03MOXHO B CO3MaHHBIX TpPH 3TOM MOJEISAX OyOeT ydYTeHA perHOoHabHAsS
cnenu(UKaM W OHM OyIyT B ATHX pPETHOHAX padoOTaTh Jydlle, YeM MOJENH, CO3JaHHBIE Ha TaHHBIX
Kpacuomapckoro kpas. Bmecte ¢ Tem B KpacHomapckoM Kpae MOXHO MOJB30BATHCSA YK€ IOTydCHHBIMH
pe3yibTaTaMu.

IIpu HamUCcaHWM NaHHOW CTAThU OBUTM U3y4YCHBI MHOTOYHCIICHHBIC Pa0OTHI Pa3IMYHBIX aBTOPOB B 00JacTH
BetepuHapun. OJHAKO HM B OJHOM W3 ITUX CTareil win paboT HE MPHUBOJMTCS MaTEeMaTU4eCcKas MOJICIb,
MPEAJIOKEHHAs! B JaHHOU CTaThe M HE UCIOJIb3YIOTCA MIPEAJIOKEHHBIE B HEM YaCTHBIE U MHTETPAJIbHbIE KPUTEPUU
(1)-(6). IMosTomMy maHHAs CTAThsI MPEACTABIIACT MHTEPEC JIs UCCIIEA0BATENEH B JAHHOM NpeIMeTHOH 06aacT u
SIBIISIETCS] aKTyaJIbHOM.
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5. BeiBoanl (Conclusions)

5.1. Ocnosnvie pesynomamat

Hannass paboTa JEMOHCTPUPYET, YTO MaTeMaTHYeCKHe Mojeiu (JYacTHbIE M HMHTErPAIbHbIE KPHUTEPUH),
METOJMKH YHCICHHBIX PACc4YeTOB (CTPYKTYphl NaHHBIX M QITOPUTMBI HX OOPabOTKH), SKpaHHBIE (HOPMBI
YIpaBJICHUS TIPOIIECCaMK, IPOTPaMMHBIN MHTepdeiic BBoga MCXOAHBIX maHHBIX B cuctemy (API) «ditmoc» u
MOBBILICHUSI CTEIICHU (hOPMANN3AIMK UCXOAHBIX JaHHBIX 10 HOPMAJIM30BaHHBIX 0a3 JaHHBIX, IKpaHHbIE (HOPMBI
TEKCTOBBIX M rpaudecKuX BBIXOAHBIX (OPM IO pe3ylibTaTaM PEUIeHHs 3a7ad MPOTHO3MPOBAHUS, MPUHSITHS
peLICHUI M HCCIeNOBaHMs, NPOTpaMMHAs pealn3als MaTeMaTHYeCKUX MOJeNeil, METOJUK HYHCICHHBIX
pacderoB, uHTepdeiica U KOTHUTHBHOW rpaduku B cucTemMe <«OWIO0C» SBISIOTCS aIeKBAaTHBIM CPEACTBOM
pENICHHUS TTOCTABIIEHHBIX B paboTe MpOoOJIeMbI B 3a/1a4.

5.2. Umoz cmamuvu

Kak moxa3piBaeT aHalM3 pPe3yJbTATOB YHUCICHHOIO JKCIIEPUMEHTA MNPEUIOKEHHOE M pPEaM30BaHHOE B
cucteMe <«OHUIOC» pEIlIeHre TOCTaBJICHHBIX 3amad sBIsAeTCS d()PEKTUBHBIM, YTO IO3BOJSET OOOCHOBAHHO
yTBEpXkKIaTh, YTO 1eib paboThl gocturnyrta. JIoOoi IkenamoomMii MOXET JIMYHO O3HAKOMHUTCS C
MHTEIUICKTYaJ bHbIM DHI0C-IPUIOKEHHUEM, T.K. OH pa3MerieHo B Diinoc-obnake moj Homepom 202

http://lc.kubagro.ru/aidos/How_to_make_your_ownudoEidos-application.htm

Cama cucrema «OUI0C» OTHOCHTCS K OECIUIATHOMY OTKPHITOMY MPOTrpaMMHOMY obecrieueHuto. Ee MOXHO
ckauath 1o cceuike: http://lc.kubagro.ru/aidos/ Aidos-X.htmYcraHoBuTh JaHHOE MPUIOKEHUE MOXKHO B
Jucnietdyepe npunoxenui (pexum 1.3).
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