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Lenpro qanHOM pabOTHI ABISIETCS H3yUCHHE (HAKTOPOB
BIHSIONINX Ha CpeqHuid 6amt yqammxcs. JJoctmkenue
JAHHOM LIeNN IpeACTaBIsIeT OONBIION TNYHBIA HHTEPEC.
Jli1st Hac 3TO MO3BOJIUT IMOJYYUTh 3HAHHS B paboTe ¢
YHUBEPCAIbHOU KOTHUTUBHON aHAJIMTUYECKON CUCTEMOM
«Oupoc-X++», a TakKe MOTYYUTh 3aueT. J{ist
JOCTUKCHUS MOCTaBJICHHOMN eI NPpUMCHIACTCA
ABTOMaTI/ISI/IpOBaHHbIﬁ CHCTEMHO-KOTHUTHUBHBIN aHAJIN3
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score
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student of the faculty of PI, group 172003
krovoglazka@gmail.com
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The purpose of this work is to study the factors affecting
the average score of students. The achievement of this
goal is of great personal interest. For us, this will allow
us to gain knowledge in working with the universal
analytical system "Eidos-X ++", as well as get a credit.
To achieve this goal, the Automated System-Cognitive
Analysis (ASK-analysis) and its software tools are used -
the intelligent system "Eidos".
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BBenenue

Leabio qanHON pabOTHI SBISIETCA U3YYeHHE (DAKTOPOB BIUSAIOMIMX HA
CpeIHUI Oall yYeHHUKa.

JlocTHKeHrE NaHHOM LIEeNW MPEACTaBiIseT OOJIbIION JUYHBIA HHTEpec. s
HAC 3TO TO3BOJHUT MOJYYUTh 3HAHUA B paboTe C yHHMBEpPCATbHOW KOTHUTHBHOM
aHAJTUTUYECKOU cUCTEMOM «DUI0Cc-X++», a TaK¥kKE MOTYUYUTh 3a4ET.

ACK-ananu3 mnpennojaraer, 4To sl AOCTHXKEHUS MOCTABICHHOM LENIH
HEOOXOJMMO pEUINTh CJEAYIoIIME 3a7adyd, KOTOphIE TMOJY4YaloTCs MyTeM
JEKOMIIO3ULIMH LIEJH U SIBJISIFOTCS ATAllaMH €€ TOCTHKECHUS:

3ajiaya 1: KOTHUTUBHAS CTPYKTYypH3alUs PEAMETHOM 00J1acTH.

3ajaya 2: MOArOTOBKA MCXOJHBIX JAHHBIX WU (popMaiu3aius MpeaAMETHOU
o0nactu.

3agaya 3: cuHTe3 U BepudUKalUig  CTAaTUCTUYECKUX U CUCTEMHO-
KOTHUTUBHBIX MOJZIEJIEW U BBIOOP HAanOOoJIee JOCTOBEPHOU MOEIIH.

3anaya 4: pelleHue pa3IMuHbIX 33/1ad B HanbOoJee JOCTOBEPHOU MOIEIH:

- mnoxzanada 4.1. IlporHo3upoBaHue (IMAarHOCTHKA, Kiaccuukaims,
pacno3HaBaHHe, UACHTU(UKAIUA);

- noazanaya 4.2. [ogaepxkka NpUHATUS PELICHUM;

- nojazamgada 4.3. HMccrnenpoBanue MOACIMPYEMOW MPEIMETHOW 001acTh
MyTEM HCCIICOBAHUS €€ MOJIeIN (KOTHUTUBHBIE TUarpaMMbl KJIaCCOB U 3HAYEHUU
(bakTopoB, arjoMepaTMBHas KOTHUTHBHAs KJAcTEpHU3allds KJIACCOB M 3HAYCHHM
(bakTopoB, HEJOKAIbHbIE HEWPOHBI W HEUpPOHHBIE CceTH, 3d-HuHTerpajbHbIC
KOTHUTHBHBIE KapThl, KOTHUTHBHBIC (DYHKITUH).

OTu 3a7a4u, MO CYTH, MPEICTABISIOT CO00M ITanbl aBTOMATU3UPOBAHHOTO
CUCTEMHO-KOTHUTHBHBIA  aHamuza (ACK-anammus), KOTOpBIi TOITOMYy U
npeajiaraeTcsl IPUMEHUTD JIJIs1 UX pEeUIeHUs.

ACK-ananu3 mnpeacTaBisieT cOOOM METOJ, MCKYCCTBEHHOTO HHTEIJIEKTA,
paszpadotannbiii ipod. E.B. JIynienko B 2002 roay s peuieHust MMUpoKoro Kiacca
3alad  MICHTU(PUKALUWK, TNPOrHO3UPOBAHMS, KIACCU(PHUKALUMU, JTUATHOCTHKH,
MOAJCPKKU TPUHITUS PEIICHUM U HCCIEIOBAHUS MOJETUPYEMOUN MpeaMeTHON
obmactu mnyrteM wucciaenoBanus ee wmonaenud. ACK-ananu3 goBeieH 10
MHHOBAIIMOHHOIO0 YpPOBHs Oylarofapss TOMYy, 4YTO HMMEET CBOM MNPOrpaMMHBII
WHCTPYMEHTApUA — YHUBEPCAJIbHYIO KOTHUTHUBHYIO AHAIUTHUYECKYIO CHUCTEMY
«Qupoc-X++» (cuctema «Umocy).

Cucrema «JHI0C» BBITOJHO OTIMYAETCA OT JPYTUX HHTEIUICKTYaJbHBIX
CUCTEM CJICIYIOIIUMU TTapaMeTpaMu:

- pa3paboTaHa B yHMBEPCAJIbHOW TIOCTAHOBKE, HE 3aBHUCSIICH OT

npeaMeTHor obsactu. [lo3ToMy OHa fBIISIETCS YHHUBEPCATbHON M MOXKET ObITh
pUMEHEHa BO MHOTHUX MIPEAMETHBIX o0acTsx
(http://Ic.kubagro.ru/aidos/index.htm), B koTopsix HEe TpeOyeTCsI aBTOMATHYECKOTO,
T.€. 0€3 HENMOCPEICTBEHHOI0 Y4YacTHsl YEJIOBEKAa B PEAIbHOM BPEMEHM PELICHMS

3aa4 WICHTU(DHUKAIMY, TPOTHO3SUPOBAHMS, TPUSTUS PEIICHUNA W WCCIICIOBAHUS
peaMETHOM 00J1acTH;


http://lc.kubagro.ru/aidos/index.htm

- HaxOgUTCI B  TOJHOM  OTKPHITOM  O€CIIaTHOM  JIOCTYIIE
(http://lc.kubagro.ru/aidos/_Aidos-X.htm), mpudeM ¢ akTyalbHBIMH HCXOJIHBIMH
texcramu (http://lc.kubagro.ru/  AIDOS-X.txt);

- SBJSETCS OJHONM W3 IEPBBIX OTEYECTBEHHBIX CHCTEM HCKYCCTBEHHOTO

UHTEUIEKTAa TIEPCOHAJBHOTO YpPOBHs, T.€. HE TpeOyeT OT MOJb30BATENs
CHEIMATFHON MOATOTOBKH B OOJIACTH TEXHOJIOTUH HCKYCCTBEHHOTO WHTEIJICKTA!
«MMEEeT HYJIEBOW MOpOr BXxona» (€CThb aKkT BHEApPEHUs cucteMbl «Jitmocy 1987
rona) (http://Ic.kubagro.ru/aidos/aidos02/PR-4.htm);

- obecrnieuynBacT YCTOﬁQHBOG BBISIBJICHHME B COIIOCTaBUMOU q)opMe CHJIBI U

HaIpaBJICHUS MPUYHMHHO-CJICICTBEHHBIX 3aBHCUMOCTEH B HETIOJIHBIX
3aIlyMJICHHBIX B3aMMO3aBHUCHUMBIX (HEIIMHEHHBIX) JAHHBIX OYECHBb OOJBIION
Pa3MEpPHOCTH YHUCJIOBOM W HE YUCIOBOM MPUPOABI, U3MEPAEMBIX B Pa3IMYHBIX
TUTIAX KA (HOMUHAIBHBIX, TTOPSIIKOBBIX W YUCIIOBBIX) U B PA3IMYHBIX SAUHUIIAX
u3MepeHus (T.e. HE TMPEIBABISET KECTKUX TpeOOBaHUN K JaHHBIM, KOTOPbHIC
HEBO3MOXHO BBITIOJIHUTH, @ 00pa0daThIBAET T€ JAHHbBIE, KOTOPHIC €CTh);

- COACPXHUT OONBINOE KOJUYECTBO JIOKAJbHBIX (ITOCTaBIIEMBIX C
HHCTAUIAIMEH) W OOJayHbIX Y4YeOHBIX M HAy4HBIX OUAOC-TIPUIIOKEHUN (B
HaACTOSIIIIEE BpeMsi UX 31 U 308, COOTBETCTBEHHO)
(http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf);

- momaepxxuBaeT ONn-line  cpemy HakoruieHWs 3HaHUW ¥ IIUPOKO
ucnois3yetcs Bo Bcem mupe (http://aidos.byethost5.com/map5.php);

- o0ecrieunBaeT MYJbTUA3BIUHYIO MOAAEPKKY HHTepdeiica Ha 51 s3bIKe.

S3pIKOBBIE Oa3bl BXOAAT B MHCTAJUISALMIO U MOTYT MOMOJIHATHCS B aBTOMAaTHUYECKOM
pPEXUME;

- HauboJiee TPyAOEMKHE B BBIUUCIUTEILHOM OTHOILIEHUH ONepaluy CUHTE3a
MoJieJiell U paclo3HaBaHUs pealu3yeT C IMOMOILIBI0 IpadUUYecKoro IMpoieccopa
(GPU), uT0o Ha HEKOTOPBIX 33Ja4ax 00ECIEYNBACT YCKOPECHUE PEIICHUE ITUX 33]1a4
B HECKOJBbKO THICAY pa3, YTO pPEAIbHO OOECIEYMBAECT HWHTEIEKTYaJIbHYIO
00paboTKy OOJBIIMX JaHHBIX, OOJBIION WHGOpPMAMU U OONBIIMX 3HAHUN
(rpaduyeckwuii mporeccop A0uKeH ObITh Ha yunicere NVIDIA);

- oOecreurBaeT MpeoOpa3oBaHUE HUCXOAHBIX SMIUPUUYECKUX JIAHHBIX B
uHbOpMaIIMIO, a €¢ B 3HAHUS U PEIlICHUE C MCIOJb30BaHWEM ITHX 3HAHHUM 3amad
KJIaCCU(pUKALUHU, TOJACPKKU MPUHITUS PEIICHUA U HCCIEeNOBaHUS MpPEeIMETHOU
00JIaCTH TMyTEM HCCIEOBAHUS €€ CHUCTEeMHO-KOTHUTHUBHOM MOJENH, TeHEepUpys
IpPU 3TOM OYEHb OOJIBIIOE KOJMYECTBO TAOJIMYHBIX U TpaUuecKUX BBIXOJTHBIX
dbopm (pa3BUTHsI KOTHUTHBHAs rpaduka), y MHOTHMX W3 KOTOPBIX HET HHMKAKHX

aHaJIOTOB B JIPYIMX CHUCTeMax (MpuMepbl (popM MOXKHO MOCMOTpPETh B pabdore:
http://lc.kubagro.ru/aidos/aidos18 LLS/aidos18 LLS.pdf);
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- XOpOUIO MMHUTHPYET YEJIOBEYECKH CTHJIb MBIIUICHHS: JAET PE3yJIbTaThl
aHaJln3a, TOHATHBIE OJKCIEpTaM Ha OCHOBE MX OIbITa, HWHTYUUUU U
1po(hecCUOHATIBHON KOMITETEHINH;

- BMECTO TOTO, YTOOBI MPEABABIATH K HUCXOAHBIM JIAHHBIM IPAKTUYECKU
HEOCYLIECTBUMbIE  TpeOOBaHMS  (BpOAE€  HOPMAJIbHOCTH  pacIpeiesICHus,
aOCOJIOTHOM TOYHOCTH M TMOJHBIX IOBTOPHOCTEH BCEX COYETAHWA 3HAYEHUU
($akTOpOB M UX MOJHOW HE3aBUCUMOCTU U aJAUTHUBHOCTH) aBTOMATHU3UPOBAHHBIN
cucteMHO-KOTHUTHBHBIA aHamm3 (ACK-anamms) mnpemmaraer 6e3 Kakou-ImMb0
IpEIBAPUTEIBbHON OOpaOOTKM OCMBICIUTH 3T JaHHBIE U TEM CaMbIM
npeoOpazoBaTh UX B MH(POPMALMIO, a 3aTEM MPeoOpa3oBaTh 3Ty MH(OpPMALUIO B
3HaHUS IMyTEM €€ NMPUMEHEHUs JUIsl JOCTHXKEHHUs Iiesiel (T.e. AJis YIpaBlIeHus) U
pemieHuss  3a7ad  KIacCU(PUKALMH, TOMIEPKKU MPUHATUSA  PELICHUA H
COJIEPKATEIIbHOTO 3MIMPUYECKOr0 HCCIEOBAHUS MOJEIUPYEMON MpPEeIMETHOM
o0nacTy.

B yem cmia mojaxojia, peaJM30BaHHOTO B cucTeMe Diijoc? B ToM, 4To oHa
peanusyer moaxona, 3¢G@dEKTUBHOCTh KOTOPOTO HE 3aBHCUT OT TOTO, YTO MBI
JyMaeM O MpeIMETHOM obyiactu U aymaeM Jid BooOmie. OHa GopMUPYET MOACITH

HETMOCPEICTBEHHO HAa OCHOBE SMIUPHUYECKUX JTAHHBIX, a HE Ha OCHOBE HAIINX
NPECTaBICHUNA O MEXaHM3MaX peaau3alii 3aKOHOMEPHOCTEH B ITHX JAaHHBIX.
NmenHo no3toMy Diaoc-mMmoaenu 3PGEKTUBHBI 1a)Ke €CIIU HAIllA MPEACTaBICHUS O
npeAMETHON 00J1acTH OMIMOOYHBI UJIK BOOOIIE OTCYTCTBYIOT.

B sTtomM u cnabocTh 3TOro mojxo0ja, pPeajM30BaHHOTO B CHUCTEME JWIOC.

Mopnenu cuctembl D#aoc - 9T0 (PEHOMEHOJOTUYECKHE MOJENH, OTpaXKaroliue
HIMITUPUYECKUE 3aKOHOMEPHOCTH B (pakTax oOyuaromieil BBIOOPKH, T.€. OHU HE
OTpaXaroT MPUYUHHO-CIICJICTBEHHOTO MEXaHHW3Ma JETEPMHUHAIIMH, a TOJBKO caM
dbakt u xapaktep aerepmuHanuu. CopepkarenbHOe OOBSICHEHHUE OTHUX
OIMITUPUIECKUX 3aKOHOMEPHOCTEH (POPMYyIHUpyeTCsl yKe Ha TCOPETUIECKOM YPOBHE
MO3HAHUS B TEOPETUUCCKUX HAYIHBIX 3aKOHAX.

Bcem stim u oGycnoBien Beibop ACK-anammza u ero mporpamMmHOTO
WHCTPYMEHTAPUS — UHTEIUICKTYIbHOW CHUCTEMBI «DWU0C» B KaueCcTBE METoAa U
WHCTPYMEHTA PEIICHUS MOCTaBICHHOW MPOOIEMBbI M JOCTIKCHHS LT padOThI
(pucyHok 1).
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NMocnepoBaTenbHOCTL 06PaboOTKM AAaHHbIX, UHOPMaLMKN U 3HAHUI B cUcTeMe «ANAO0CY,
NoBbIlEeHUe YPOBHS CUCTEMHOCTU AaHHbIX, MHhOpMaLUKU U 3HAHWUNA,
NoBbIWEHNe YPOBHS CUCTEMHOCTU Moaenen

KorHuTuBHO-LieneBas CTPyKTypu3aums npeamMeTHO o6nactu
(eAVHCTBEHHLIN HeaBTOMaTM3UPOBaHHLIN B cucTeMe «3dnaoc-X++» atan ACK-aHanusa)
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O cooTHOLLEeHWUM 3aaau:

- pacnosHaBaHua Knaccm@magmm MQEHTVIQ}VIKBQVIVI W ONAarHoCTuKn (3TO OOHO U TOXeE, T.e. CI/IHOHVIMbI);

- naeHTUdUKaLMM U NPOrHO3UPOBAHUS (an I/I[:LeHTMCbMKaLlVIVI 3HaYeHUs1 CBOMCTB U npuHagnexHocTb obbekTa k Knaccy OTHOCATCA K O4AHOMY MOMEHTY BpeMeHU, a npu
NPOrHO3MPOBaHUN 3HAYEHUSI PAKTOPOB OTHOCSTCA K NPOLUIIOMY, @ Nepexon 06beKTa NnoA AeCTBUEM 3TUX (haKTOPOB B COCTOSIHWE, COOTBETCTBYIOLLIEE KINaccy OTHOCUTCS K
Gynywemy);

- NPOTHO3NPOBAHWA Y MPUHATUA PellieHunii (Mpy NPOrHO3MPOBaHUM NO 3HAYEHNAM (haKTOPOB, AEVCTBYIOLMX HA 06 BEKT MOAENMPOBaHUs, onpeaenseTcs B kakoe Oyayliee
COCTOSIHUE OH MepewaeT noa ux Aeiicteuem. Mpu NPUHATAN peLleHnin, HaoGopoT, No ByayLieMy LIENeBOMY COCTOSIHWIO 06bekTa MOAENMPOBaHUS ONpeAensoTCs 3Ha4YeHUs
hakTopoB, KOTOpble 06yCNaBnNMUBalOT ero Nepexoa B 310 GyayLlee LeneBoe CocTosiHMe. TakuMm 06pa3omM 3apada NPUHSATUS peLLeHUi ABNSeTCs 06paTHOM MO OTHOLLEHWMIO K
3afjaye NpOrHO3NpPOBaHUS);

- OpUHATUA [)eLLIeHMﬁ n ncecnenoBaHna MoJenvpyemon npeameTHou obnactm (3ana\4a NPUHATNA peu.leHw7| ABnaeTca 06paTHOIﬁ MO OTHOLLUEHUIO K 3afade NporHo3npoBaHns
TOMbKO B NPOCTENLLEM Cly4ae: B Crydae ucnonb3osaHus SWOT-aHanusa. OaHako SWOT-aHanms UMEEeT CBOW OrPaHUYEHNs: MOXeT BbiTb 3a4aHO TONbKO ofHO Gyayliee
LeneBoe COCTOSIHUE, HEKOTOPbIE PEKOMEHAYEMbIE PAKTOPbLI MOXKET He BblTb TEXHOMOMMYECKON U (PUHAHCOBOW BO3MOXHOCTH UCMonb3oBaThk. Moatomy B ACK-aHanuae u
cucrteme «SVIIJ.OC» peanu3oBaH paBBMTbIVI anropuTm NpUHATUA peLLIeHI/IVI n6.3e KOTOpPOM Kpome SWOT-aHanu3a NCNOInb3YyKTCA TaKkKe pe3dynbTaTthl pelleHns 3agaym
NPOrHO3MPOBaHUS U pe3ynbTaTbl KNACTEPHO-KOHCTPYKTUBHOTO aHaNN3a KnaccoB W 3Ha4eHW (hakTopoB, T.6. HEKOTOpble Pe3ynbTaThbl PELLEHUs 3aa4qn UCCIeAoBaHNS
npeameTHon obnacrtu.)

Pucynok 1. [TocnenoBaTenbHOCTh pelICHUs 33124
B ACK-ananu3ze u cucteme «21moc»

PaccMoTpuM penieHre IMOCTaBJICHHBIX 3aJad B TOJPOOHOM YHCICHHOM
npuMepe.



3aaya 1: KOTHUTUBHAA CTPYKTYPHU3 AU

npeaMeTHOM 00J1acTH

Ha srane KOTHUTHBHO-1IENEBON CTPYKTYpHU3alUU MPEIMETHON 00JaCTH MBI
HehopMaIM3yeMbIM IyTEM pellaeM Ha KadeCTBEHHOM YpPOBHE, 4TO Oyaem
paccMaTpuBaTh B KauecTBe (haKTOpPOB, JEHCTBYIOUIUX HA MOJCIUPYEMBbI OOBEKT
(opyuMH), a 4YTO B Ka4eCTBE pe3yJbTaTOB JEUCTBUS ATUX (PAKTOPOB
(mocnencTBuit).

[Ipu 3TOM HEOOXOIMMO OTMETUTH, YTO CHUCTEMHO-KOTHUTHUBHBIE MOJEIU
(CK-Mozenu) oTpakaloT IWIIb caM (aKT HaIUYUS 3aBUCHUMOCTEH MEXIy
3HaYeHUsIMU (AKTOpPOB M pe3yibTaraMud HX JeicTBus. Ho oHM He oTpaxkaior
IPUYUH U MEXaHU3MOB TaKOTO BIIASHUA.

DTO 3HAYUT:

— 60-nepeuvlx, 4YTO cojepxkarenbHas uHTepnperauus CK-moneneir — 3to
KOMIETEHIIMS CIEIUAINCTOB-KCIIEPTOB XOPOIIO pa3OUpAOIIUXCs B JaHHOU
npeaMeTHoN obnactu. MHOraa BcTpevaercs cutyanusi, Korjaa u To, 4YTO Ha MEpBbIN
B3[JIS1/1 SIBJIIETCSL IPUYUHAMMU, U TO, YTO Ka3aJIOCh OBl SIBJISIETCS UX MOCIEICTBUSAMU,
Ha CaMOM JIeJie SIBJISIETCS MOCIEICTBUAMU HEKUX TTYOMHHBIX IPUYHUH, KOTOPBIX MbI
HE BUJIMM U HUKOMM 00pa30M HEMOCPEACTBEHHO HE OTPa)KaeM B MOJIEIIH;

— 80-6MOpbIX, NAXKE €CIU COJIEPKATEIbHON HHTEPIPETALIMH HE pa3padOoTaHo,
TO B IMPUHIIUIIE 3TO HE MCKII0YAaET BO3MOXKHOCTH TIOJIB30BATHCS MMH Ha MPAKTUKE
JUIS TOCTYDKEHUS 3aJaHHBIX pE3yJbTaTOB M TOCTABICHHBIX LEJEH, T.e. IS

yIpaBICHUS.
B nanHo# pa®oTe B kKauecTBe KJIaCCU(PUKAMOHHBIX IKaJl BEIOEpEM CpeaHUI
Oamn, a B KauecTBe (DAKTOpPOB, BIMSIOUIMX Ha pe3yJbTaTbl — IOJ, pacy,

STHUYECKYI0 TMPUHAJJICKHOCTh, OOpPa30BaHHOCTh pOAMTENCH, o00en, Kypc
MOJTOTOBKH K dK3aMeHy (Tabnmia 2):

Tabnuna 1 — Knaccudukannonnas Tabnuna 2 — OnucarenbHbIe Kb
[IKaja Kog HanmenoBanue
Kon | HaumenoBanue 1 ITon
1 Cpennuit 6amn Paca, sTHnueckas
2 MPUHAIJIEKHOCTD
O06pa3oBaHHOCTH
3 poautenen
4 Oo6ex
Kypc noaroroBku k
5 TECTUPOBAHUIO




3agaya 2: moAroToBKa MCXOAHBIX JAHHBIX

U (popMaIM3anus MPeIMETHON 001acTH
VcxomHble AaHHBIC IS TaHHOW CTAaThU (PUCYHOK 2) TOJIYYCHBI C HHTCPHET

pecypca Kagale.

Ng  CpegHwid Gann Mon Paca, 3STHMYECKaA NpuHagnexHocTe ObBpasoBaHHoOCTe poguTeneid Obep HKypc NOAroTOBKW K TECTUPOBaHUID
1 73 Oeeywra Mpynna b Bakanaepwat OBbIYHbIRA He npoiaeH
2 82 Oeeywra Mpynna B Yuunuwe OBbIYHbIRA MpoigeH
3 93 Oeeywra Mpynna b MarmcTp OBbIYHbIRA He npoiaeH
4 49 Mapede pynna A Mnagwmii cneynanmtet Bes/ymeHblieHHblii He npoiigeH
5 76 NapeHs lpynna B Yuunuwe OBbIYHbIRA He npoiaeH
6 77 Oeeywra Mpynna b Mnagwmii cneynanmtet OBbIYHbIRA He npoiaeH
7 92 Oeeywra Mpynna b Yuunuwe OBbIYHbIRA MpoigeH
8 41 MapeHs Tpynnab Yunnuie Bes/ymeHblieHHbIA He npoigeH
9 65 Mapens Tpynnal CTapwas weona Bes/ymeHblueHHblid MpoiAged

10 49 Nesywrka Mpynna b CTapwas weona BesfymeHblieHHblid He npoiigex
11 55 MapeHe pynnaB Mnagwmii cneynanmtet OBbIYHbIRA He npoiaeH
12 45 MNapeHe Tpynnal Mnagwmii cneynanmtet OBbIYHbIRA He npoiaeH
13 73 Oeeywra Mpynna b CTapluan Wwxona OBbIYHbIRA He npoiaeH
14 73 NapeHs lpynna A Yuunuwe OBbIYHbIRA MpoigeH

15 54 Oesywka Mpynna A MarmcTp OBbIYHbIRA He npoiaeH
16 74 Oepywra Mpynna B CpeaHAnA WKona OBbIYHbIRA He npoiaeH
17 88 MapeHe [lpynnaB CTapLuan wrkona OBbluHbIRA He npoigeH
18 26 Oesywra Mpynna b CpenHAas Wwrona BesfymeHblieHHblid He npoiigex
19 45 Napeds pynna B Marmctp Bes/ymeHblueHHblid MpoiAged

20 58 Oesywwa Mpynna B Mnagwmii cneynanmtet BesfymeHblieHHblid He npoiigex
21 66 MapeHe Tpynnal CTapluan Wwxona OBbIYHbIRA He npoiaeH
22 70 Oesywra Mpynna b Yuunuue Bes/ymeHblueHHblid MpoiAged

23 50 NapeHe Tpynnal Yuunuwe OBbIYHbIRA He npoiaeH
24 72 Oeeywra Mpynna B CpeaHAnA WKona OBbIYHbIRA He npoiaeH
25 75 Napens Tpynnal Bakanaspwar Bes/ymeHblueHHblid MpoiAged

26 73 NMapens Tpynna A Marmctp Bes/ymeHblieHHblid He npoiigeH
27 59 MNapeHe [pynnab Yuunuwe OBbIYHbIRA He npoiaeH
28 70 Oeeywra Mpynna B Bakanaepwat OBbIYHbIRA He npoiaeH
29 68 MapeHs lpynna B CTapluan Wwxona OBbIYHbIRA He npoiaeH
30 69 Oeeywra Mpynnal MarmcTp OBbIYHbIRA He npoiaeH
31 72 Oeeywra Mpynnal Yuunuwe OBbIYHbIRA He npoiaeH
32 63 Oeeywra Mpynna b Yuunuwe OBbIYHbIRA He npoiaeH
33 64 Oesywra Mpynna 0 Marmctp BesfymeHblieHHblid He npoiigex
34 40 NapeHe Tpynnal Yuunuwe OBbIYHbIRA He npoiaeH

Pucynoxk 2 — lcxonHble TaHHBIE 1151 BBOAA B CUCTEMY «DUI0CH

3aTeM ¢ mapaMmeTpaMM, MOKa3aHHBIMH Ha PHUCYHKE 3, 3alyCTHM PEXHUM
2.3.2.2 cucreMbl «OUI0C», MPEACTABISIIONIUA OO0 aBTOMAaTU3WPOBAHHBIN
nporpammublii uaTepderic (API) ¢ BHEIIHUMEU TaHHBIMU TAOJIMYHOTO TUIIA.


https://www.kaggle.com/spscientist/students-performance-in-exams

) 23.2.2, YuueepcanbHeIil NporpaMMHEI MHTEpGERC MMNOPTa AaHHBIX & cnctemy "IAA0C-X++" - m} X
Aptomarnyeckas popmanu3auns npegMeTHoH obnacTu: reHep p IX W Onucari X Wwkan
W rpajaumi, a Talke oby WHp i BeIDOpKkM Ha ocHoBe Da3bl HCXOOHEIX AaHHEIX: "Inp_data”
3anakTe THN $aina HoKOAHKIK AaHHeK: Inp_data' 3anafme napameTpel:
{* Hynu v npotiens cuurare OTCHTCTEMEM panmex
ErarSoein £ Hysua u rpoienss crrars SHAUEHMAMM. ganrers
(v HLSX- MS Excel-2007(2010) A
[~ Cospasare B[ cpegrux no knaccar "Inp_davr.dbf''?
" DBF -DBASE IV [DBF/NTX] Cranpapr DBF-galing
 [5v - CSV => DBF roresprep Crargapr CSV-gafing TpeDoBaHKA K (Daiiny MCKOLHLIX DAHHGIX ‘
JanaliTe AHEN3Z0H CTONGLOE KNACCHPHKILHOHHEIX LKA 3analiTe AHaNaZ0H CTONGWOE ONHCETENEHEIR WKan:
Ha4abHEi CTOAGEL KNACOMPHE SUWHOHHE LKA ] HauaneHeli cTonfew onHEaTesHeIK WKan: ]
KOHEMHBI CTOAMEL KAACCUPHKSLMOHHBIX LKAN: ] KioHeHEIR cTONEW ONMCETENEHEI WKan: 7
3ananTe PEm: 3anakme cnocod BLIGOPa PASMEPa MHTEPSAN0S:
" PopranuzauHn NPegMETHOR 0nacTk (Ha ochoee "Inp_data") % PapHble MHTEPEANE C PASHEIM YMCAOM HAOMOGEHH
" leHepaumny pacnosHaeaemoil sefopriu (Ha ocroee Inp_rasp'') (" PasHele MHTEPEANE! C PABHEIM YMCAOM HAGMOGEHH

330aH1E NApAMETPOE (POPMMPOEEHMA CLEHAPHEE MM CNOCOGE MHTEPNPETAUMH TekcToBex noneil 'Inp_data"

%" He npuMeHaTE CueHapHEIA MeTog ACK-aHanusa ™ MpUMEHUTE cueHapHe mMeTag ACK-aHanuza
7 MPUMEHKTE CNEW. MHTEPNDET UMD TEKCTOBIY NONEH KNaccos [ TIpHMEHMTE CNEUMHTERNPET BUMID TEKCTOBEIN NONEHA NDHSHAKOE

MapaMeTpw HHTEPNPETALHH 2HAYEHHA TEKCTOBLIX noaen "Inp_data'"

Wrreprperaumna TRT-nonel knaccos: Wrrepnperaumna TXT-nonei npusHakos:
3HaveHHA nonel TeKCToBEX K.NACCHPHE ALMOHHEIX Wkan daling 3HA4EHMA NONel TEKCTOBEIY DMHCATEMEHEX LK palina
HECKOGHES daHHeE Inp_data'’ paccMaTpHBaoTcA Kak uenoe MCROAHEIR AaHHER “Inp_data" paccMaTpHEAIOTCA Kak Lenoe

K.akme Hammerosaia TPALALWA wicnose wkan uenonksosate:

{7 TonbKO MHTEPEANEHEIE YHCADELIE SHAYEHUA [Hanpurep: *1/3-{59573.0000000, 178545 66666671
7 ToABKO HAMMEHOE SHHA MHTEPEANEHEL YMCNDBENX SHAYEHME [Hanpurep: "MuHuransHoe']
{*" M uHTEpBAnEHEIR YMCADBEIE SHAYEHUA, W MY HAMMEHOBAHWUA [Hanpurep: "MuHumansroe: 1/3-{59873.0000000, 178545.6668667))
Ok Cancel
) 23.2.2. 3agamue pasmepHocTi Mogenn cncTemsr "IAA0C-K++" — O 4

380AHME B OWANOIE PASMEFHOCTH MOLENIA

CyrrapHOe KOAMHECTED MPARALMI KNECCHPWE AUMOHHER M OMHCATENEHEIX Wwian: [3x 17]

THM WKans!

TekoTossle 0 ] 0,00 5 7 340
BCETD: 1 3 3,00 5 17 340

3a03iTe YHC N0 HHTEPBAN0E [rpadaumii] B Wkane:

B KNCCHPUK SUHOHHEI LUK ANEH [] 3

TEpECHLT ATE WKANL! M FRAAALMM | BriiiTid Ha cosnaHue moie

c) 2.3.2.2. Mpouecc MmnopTa AaHHblx U3 BHewWwHed b/l "Inp_data” B cnctemy "Bﬁﬂ,OC—X++" b [m] X

CTQIMM HCNONHEHWA NpoLECCa

1/3: POpMUPOEEHUE KNBCCUDUKALMOHHEX U OMWCATEbHLIX WKAA W rpanauui Ha ocHoee bl "Inp_data"- MoToso
2/3: TeHepaums 06YYaKWER BLIGORKM M 636l COGLITKIA "EventsKO" Ha ocHoBe eHewHel BI "Inp_data"- ToToso
3/3: NepenHaekcauMa Bcex 6a3 AaHHLEX HOBOMD NPUNOXKEHWA- [0TOBO

NMPOLIECC ©POPMANH3ALWH NPEQMETHOW OBAACTH 3ABEPWEH YCNEWHO 1!

TpOrHOS BpEMeH HENoAHEHMUA
Hauano: 20:01:44 Dxonvanue: 20:01:45

100% Ok
Mpowno: 0:00:01 Ocranocs: 0:00:00

Pucynox 3. Dxpannbie popma nporpammuoro uatepdeiica (API) 2.3.2.2
CUCTEMBI «DUIOCY» ¢ BHEIITHUMH JIaHHBIMU TaOJIMYHOTO THIIA
OOparuM BHHMaHHE Ha TO, YTO 3a7aHbl aJaNTHUBHBIC WHTEPBAJIBI,
YUUTHIBAIOIIIEE HEPABHOMEPHOCTh paCHpeeNieHUs] JaHHBIX [0 JTUala3oHy
3HAYEHUH, YTO BOXKHO MPU OTHOCUTEIHHO HEOOIBIIOM uncie HabmoaeHuid. Ecim
OBl MHTEpBaJbl OBUIM 33/1aHbl PABHBIMH 10 BEJIMYUHE, TO B HUX OBl YUYUTHIBAJIOCH



CHJIBHO OTJIMYAlOIIeecs YHCI0 HAONO/IEHUH, a B HEKOTOPhIX MHTEpBajax MX Obl
MOTJIO HE OKa3aThCs BOBce. B ommcaTenpHBIX INKajdaxX 3aJaHo 3 YHUCIIOBBIX
UHTEPBAIbHBIX 3HAUCHUS.

Ha pucynke 4 mpusenen Help manHoro pexxuma, B KOTOPOM OOBSICHSETCS
IPUHLIMII OPTaHMU3ALMN TaOJUIBl UICXOIHBIX JAHHBIX JJISl TaHHOTO PEeXHUMa. 37ECh
e 00paTHM BHUMaHHUE Ha TO, YTO B TaONuIle 3 3HaYCHHUS MTapaMETPOB MOTYT OBITH
IPECTAaBICHBI KaK YACIOBBIMU, TaK U TEKCTOBBIMH 3HAYCHUSMHU.

@ Momous no pexcmy 2.3.2.2 Ans cryuas Excel-Gainos MCXOAHSIX AaHHBIX - [m] X
Pern232.2 Y i i i BHewHeR Basb!
AarHbix "Inp_data.xls” B cHETEMY "BHL0C-k++" 1 POPMAIMSAUYMH MPEAMETHOR 0BNaCTI
- LlaHHB I MPOrPAMMHGIF WHTEPOEic 06ECNEYMBAET SETOMATUYECKOS K. OHHbES W W rpanauvii, 3 Takxke
ofyuaioled i1 BLIGODKI,T. . NPEAMETHON O63ETH, Ha 0cHOBE XLS 1 XLEX-3aiNa C UCHOAHLIMIH ASHHLIMH CTAHASPTA

r————
-5 2l HEHORHeH AarHe A0MKH HrETs Wi INP_DATAXLS v INP_DATAXLSK v rower 6o nonyser & Excel 2003 (2007 - 2010), a paiin
pacnoarasaenoi seiboprn ek INP_RASPXLS wa INP_RASPXLER. Paiinel INP_DATAKLS (INP_DATAKLSK) 1 INP_RASP.XLS ww INP_RASP. KL5X)
AOMKHE! HEXOATECA & Manke /AID0SK/AID_DATA/Inp_data/ W MMEIOT COBEPLIEHHO CAMHAKOBYO CTRYKTYPY.

-1a 0 oaina v KONOHOK Ha 1000M 361K, B T. Y. M PUCCKOM. 3TH HSHMEHOB3HUA A0XHE) G6iTE BO
BO2H KOMOHKaK, NP STOM OBLEAHHEHHE SHESK U MIEPEHOCE! CADE HE A0MYCKIOTCS. KENGTENHO, HTOBH STH HAUMEHOB3HUS bl HE O4HS AHHHEIMM,
T K Hiv elle SuayT ACAOBLIE A

- Kaxaan CTpoka 3Toro $aina, HauiHaA co 24, COREHT AaHHbIE 06 aroM ofbekTe ofyiaowed seibopku. Ecm Excel- 2003, & nucte Moxer Bore
10 65536 cTpoK a0 256 Konoror, B nveTe Excel-2007(2010) oamoxto o 1048 576 cTpox. 1 16 384 konariok,

- Cronbusi, Kawias co 270, u WIKBNaMH U MOr T BTl TEKCTOE0TD [HONMUMANSHOTD) Wi WACHOBOTD
TUNa (C AECATUYHEIMMU SHEKaMM NOCAE 3aNAT 0]

- CronBuy MpHCBaUBaETCR WC OB TUIT, EC/IA BCE SHUEHUA EF0 AUSEK YHCAOBOrD THTA. E.C/14 HOTA Gl OHO SHANEHUE ABRETCA TeKCToBbIM (He
“Wienon, BT, NPoBiencn). TO CTONBUY MPHCBAUB3STCA TEKCTOBEII THN. 3T0 GSHNAET, UTO HYM AOMKHb! BB YKa33HS! HYMAMM, 3 He MpoBenami,

-1 cron6eu conepmi aaan a0 255 cirreonoe, Ho . sTofel T e overts
Anvrrm

- CronBusi co 270 no N-i senmoTes wanat | r 1 CONEPHET ABHHBIE © KAACCA (YU COCTORHMX
eKTa UTpAEREMR), K KOTOPIM NPHMARNEXAT OFEKTE| OBYIAI0UIEH BbIG0PKH
- CronBui © N+1 1o NOCAERHMH ABAAIGTCS OTHCATENEHEMA LUKaNaMH (BaKTOpaN) U COREPAET AaHHSIE O NPHaHAKaX (T2, SHaNeHMAX (aKTopos).

apakT ofekTsl f
-B pesyraTe paborel pexuida GoprupyeTon daiin INP_NAME. TXT cranaspra MS DOS ), & KoTopom « "
ormcaTensHo wkan AenaeTes CTPOKAMM, CHETEMa SOpIHPYET KIGCCHPHKAUHOHHSIE H ONHCATENSHEIE WK antk) H rpagauii. [ 3TOro & KaAoH HcAoBoM
STONBUE CHTEMA HAKOIHT MUFHMAHOE W MBKCHMBIBHOE 44 ACEbIE: SHAYEHHR H BOPIMDYET 3ALAHHOE KOTHHECTE WCNOBEM HHTEPBaNGE, NOCAE 4er0

HACNOBLIE SHAYEHUA 3aMe B TexcToBbi cTO) HaKOAUT Yt TEKCTOBbIE SHaveHus. Kawaoe
YHUKANBHOE UHTEPBAMLHOE YUCADBOE WAW TEKCTOBOE 3HAYEHHE CUMTSETCH MPANAUMEN K. i A A WKansl,
offeexT. Cux BHIGOPKA, Z T KOTOPOi| COOTBETCTBYET OAHOMA

CTPOKE BaHING UcHOAHEX ASHHAH NP_DATA 1 CONEPRUT KONkl KN3CE08, COOTEETCTEYOLIUE BAKTaM COBNANEHUA WUENOBLIX WA YHUKANLHBIN TEK CTOBLI
SHANEHIN KACCOB C MPARBUMANIA KNACCHPHKUAOHHSD WKAN W Kool NPUSHAKOS, COOTBETCTEYOLLNE (KT M COBMIAEHHA WCADBEI WIH YHIKNHEIX

TEKCTOBbIK SHYEHHIA NPHIHEK 0B © FPARAUAMM ONMCATENBHBIX WKaN.
-P: BbifopKa Ha ot iina INP_RASP axanoruno, sa Toro, 410 W o

WKANb! W FPAAAUMM HE CO3RAIOTCA, & HCTIDNLIYOTCR PaHee rMoREM, M Gasbl ¥ BEIGOPKM MOTYT HE BKAIDYATE KOAbI KASCCOB.
ECU CTONGUEI KAACCoB B daitne INP_RASP Geinu nyctemi. CrpukTypa daiina INP_RASP nonwHa Gbims Takan xe, kak INP_DATA, T.e. oHU a0mkHs!
NOAHOCTEH coenanars No CTOABUEM, HO MOTYT UMETE PasHOE KOMUYECTBO CTROK.

TTPHAHN Opr aFH33UMH TaBAHUB! HCHORHBIX RBHHGE

[ N 2 F [ i 2
HaumeHoBawe o6vexta i i i i
obyuawen BuBOpkH Ejkanu [l_uuanu I\_ukanu wkans
Snauenite Snavene
1- 0B exT 06y A Bubopk |3 3 ... _|noxasatenn
Bnavenie Inavenve
2-i 0BLexT obyuaIwIeR BLGOPKH |3 satens 3 ... _|noxasatens ‘M:a'enn

Pucynok 4. Dxpannas ¢opma HELP nporpammuoro nnrepgerica (API) 2.3.2.2

B pesynbrate pabothl pexkuma copmupoBaHa | kimaccudukarmoHHas
IIKaja ¢ CyMMapHBIM KOJIMYECTBOM rpajanuii (kimaccoB) 4 (tabmuma 3) u 15
OMMCATENbHBIX IIKAJI C CyMMapHbIM 4YuCIOM rpanaumii 45 (tabmuma 4). C
UCIIOJIb30BAaHUEM KJIACCU(UKAIMOHHBIX M OMHUCATENIbHBIX IIKAJl W Tpajanui
UCXOJIHbIE JTaHHBIE (PUCYHOK 2) ObUIM 3aKOAMPOBAHBI M B PE3yjbTaTe IMOJTy4YeHa
oOyuaroiast BeIoopka (Tadiuia 5):

Ta6nuna 3 — KnaccudukannmoHHBIC MIKAIBI U TpaIaliiu

Kon | Ha3zBanune
1 | Huskuit
2 | Cpennuit
3 | Bricokuit

Tabnuma 4 — OnucaTenbHbIC MIKAIbI M Ipagallin

Kon Ha3Banue

[on-/leBymka

ITon-ITapens

Paca, sTHHYEcKas NMpUHAUISKHOCTh-I pynna A
Paca, sTHHuYeckas npuHaUIeKHOCTE-I pynna b
Paca, sTHMYecKas npuHaAnexkHOCTL-I pynna B

g [w|N| -
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6 | Paca, oTHHueckas npuHauiexHocTe-I pymna I'
7 | Paca, oTHHYecKas nmpuHauIeKHOCTE-1 pynna J|
8 | Oo6pasoBaHHOCTH popuTeneii-bakanaBpuart

9 | OGpa3oBaHHOCTb poxuTeseii-Maructp
10 | OOpa30BaHHOCTH pOAUTENEH-MIa Kl CIeHHATICT
11 | O6pasoBaHHOCT poauTenei-CpemHss MKoaa
12 | O6pa3zoBaHHOCTH poauTenei-Crapiuas Ko
13 | O6pa3oBaHHOCTH poauTeNnei-Yuunumnie
14 | O6en-be3/yMeHbIICHHBII
15 | O6en-O06bI4HBII
16 | Kypc moaroroBku K TectupoBanuio-He mpoiineH
17 | Kypc noaroroBku k TectupoBanuio-IIpoiinen

OOyuaroiias BbBIOOpKA, MO CYTH, MPEACTaBISET COOOM HOpPMalM30BaHHBIC
UCXOJIHBIC JIaHHBIC, T.¢. TaOJNUIly WCXOMHBIX JaHHBIX (PUCYHOK 2),
3aKOJMPOBAHHYIO C TOMOIIBIO KIACCU(DUKAIMOHHBIX U OIMHCATENbHBIX IIKAT U
rpaganui (tabmuiel 3 u 4). Takum oOpa3oM, CO3/laHbl BCE HEOOXOIUMBIE U
JIOCTaTOYHBIE YCJIOBMS JJIs BBITIOJIHEHMs cienayroniero 3tana ACK-anammza: T.e.
JUTSl CUHTE3a U BepuUKAIIMKU MOJIEICH.



3anaua 3: cuHTe3 M BepuPUKALMSA CTATUCTHYECCKHUX U

11

CHCTEeMHO-KOTHUTHBHBIX Mojiesieil 1 BBIOOP HanboJ1ee J0CTOBEPHOUM

N3 HUX /IUIA PCIICHUA 3adaY

Cuntes u BepuUKaMsA CTATUCTUUYECKUX M CHCTEMHO-KOTHUTHBHBIX
mozaenert (CK-mopeneit) Mojened OCYIISCTBISACTCS B pPEXHME 3.5 CHCTEMBI

«Dimoc» (PUCYHOK 5).

) 3.5. BLi6Op MoZeneli Ana CUHTE3a M BEPUBMKALMA - O X
3analiTe MOAENU ANA CHHTESE M BEPHOUKALMM Texywan mMogens
CraricTiyeckue 6asbl:
[ 1.ABS - 4acTHBIM KDUTEPHIL KOAWYECTEO BCTPEY CONETAHMIL knace-NpHaHaK " Y offbexToB o6y BEIGOPKK " 1.ABS
[v 2. PRCT - 4aCTHLIR KPMTEPMIL YCN. BEPOATHOCTL i-r0 NPM3HAKA CPEAW NPH3HAKOE 0GLEKTOB [0 KAacca 2 PRC1
[v 3. PRC2 - yaCTHLIM KPUTEPHIL YCNOBHAA BEPOATHOCTE I-10 MPH3HAKA Y OBLEKTOB [0 KAacca 3. PRC2
CUCTEMHOK OMHUTHEHBIE MOAENM (62361 SHAHWNA):
[¥ 4. INF1 - 4acTHbli KpUTEPUEL KONWYECTEO 3HaHWE No A XapKkeBuyy; BeposTHoCTH 13 PRCT & 4 INF1
[¥ 5. INF2 - 4acTHbIi KpPUTEPMEL KONWMECTEBO SHaHWE No A XapKeBWYy; BepoATHoCTH W3 PRC2 5 INF2
[ B.IMF3 - uscTHI KpUTEPUEL XI-KBAAPAT, PA3HOCTM MEXAY PAKTUIECKMMA W OKULSEMBIMA S6C 4ACTOTMA " BINF3
[v 7.1MF4 - usctHeii kpurepuit ROI [Return On Investment): seposHocTi us PRCT " 7. INF4
[w 8. INF5 - uacTHem kpurepuic ROI [Retun On Investment); sepostHocTu uz PRC2 " 8. INF5
[v 9. INFE - 4acTHbii KpUTEPMEL pasH.ycA.M Ge3YcN.BEPORTHOCTEN; BepoATHOCTH M3 PRCT " 9 INFB
[v 10.INF7 - 43CTHBIM KPUTEPHIA PasH.YCN.H GE3YCA BEPOATHOCTE; BEPOATHOCTM s PRC2  10.NF7
TMapameTpel KOMUPOBAHUA O6Y4aIOLLEN BbISOPKM B PACTIOZHABAEMYIO:
Kakue oftbexTbl 0fy4.BbIG0PKM KONMPOBETL: ToAcHeHHe N0 SATOPHTMY BEPHPHKAUHH Lna kakaoi sanaHHoM
+ KonuposaTh BCI0 06Y4SIOLIYO BLIGOPKY Y R e T
" KonupoBAaTE TOABKO TEKYWMIA ofbexT (& CuHTES W BEPUPHKAUMI0
(" Konuposare kaxasii N-ii offeekt (" ToNeKo BEPUPHKALMIO
(" Konuposate N cnydalinbix offbekTos " Toneko cuHTES
" Konuposare ece offbextsl o N1 ao N2
(" Boofiule He MeHATL PAcNOsHABAEMUI0 Bbifopry
Yaanare Uz 06y4 BLIGOPKM CKROMMPOBAHHBIE OfLEKTHI: MoapatHes
& He yiansro W3MepRETCA BHYTPEHHAR AOCTOBEDH. MOREM Ha rakom npoueccope
" Ynansms BLINOAHATL PACHETH!:

 CPU * GPU
YnmeHblwerie pashepos 65561 ASHHbIX PESYNLTATOB pacnosHasaHus: Rasp.dbf

PacuerHbiii pasmep b1 pesynetaros pacnosHasaus Rasp.dbf pasen 7000 Gairr, 1.e.: 0.0003260 % or MAX-sosmosHoro, (o 276)

3anaitre, croneko % ot ucxoaroi b1 Rasp.dbf ocTaeuTe, yaanan HakiveHee QOCTOBEPHEIE PESYNLTATEI PACNOSHEESHUA: 100,0000000

Ok LCancel

0 3.5. BoiBop Moaenel ana cMHTe3a M BepUdMKaLMA - O X

CTanuu HCNOMHEHHA NPOLECCa

War 1-f 12 11: KonupoeaHwe oByqakweii BeiSopky B pacnosHaeaemyo - FoToeo

War 2-6 13 11: CuHTes ctar.mogenud "ABS" (pacueT MaTpuLel aSCoNKTHEIX YacToT) - MaToBo

War 3% 13 11: CuHTes cTar.moaened "PRC1" 1 "PRC2Z" (ycn.Beaycn.* pacnp.) - MoToeo

War 4-4 12 11: CUHTES CUCTEMHO-KOrHUTUBHEX Moaenai: INF1-INF7 -ToToeo

HAHANO UMKNA MO HACTHBIM KU MHT EMrPANBHBIM KPUTEPWAM - MICMNONHEHKWE:

War 5% ua 11: 3ananue Monenu "INF7" B kauecTee TEKYWeR - MoToBD

War 6-k ua 11: MakeTHOE pacnozHagaHue B Mogenu "INF7" -ToToso

War 7-4 1z 11: MaMeperye noctoBepHOCTH Mogenu: "Inf?" - MIHTerpantHeld KpUTEPWRA: "CyYMMa 3HaHWE" -
KOHEL UMKNA MO YACTHBIM M MHTEMPANBHBIM KPUTEPUMAM - TOTOBO:
War 8- 13 11: O8venuHexue Bl DostRsp# e Bl DostRasp -MNoToso

loToBo

War 9-4 13 11: MNeyaTs CEOAHOA hOpMbLI NO PE3YNLTATAM BEpHcpHKaUMIY Mogenei - NToToeo
War 10-# 13 11: CoznaHue gpopmel: "HoCTOBEPHOCTE MOBHT.KNACCOB B Pa3NHYHbX Mogensx” - MoToso

War 11-# 1z 11: "MpuceoeHKe 3anaHHoi Moaenu: Infl ctaryca Tekywei” - MoToso

CuHTEZ H BEPHq)HKﬂI.[Hﬂ CTATHCTHYECKHX H CHCTEMHO-KOTHHTHBHBIX MOAEAEH YNELWHO 3aBEPLIEHH n
Mportos speMeH MCNOAHEHHS

Hauano: 21:36:06 Okonvanue: 21:36:20
100% Ok
Mpowno: 0:00:14 Ocranocs: 0:00:00
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Pucynok 5. Dkpannbie GopMbI pekrMa CUHTE3a U Bepuukamu
CTaTUCTUYECKUX U CUCTEMHO-KOTHUTUBHBIX MOJIETIEH CUCTEMBI « DUI0CH

OOpatuM BHUMaHHE Ha TO, YTO HA PUCYHKE 5 B MPABOM HUKHEM YTy OKHA
3amana onuus: «PacyeTsl mpoBoauTh Ha rpaduueckom nporeccope (GPU)».

W3 pucynka 5 BUAHO, YTO BECh MPOIIECC CUHTE3a U BEpUPUKALIMKU MOJENEH
3as1 14 cekynn. OTMeTHM, 4YTO NpU CHUHTE3€ W BEpUPUKALMH MOJAENIeH
ucrosib3oBasics rpaduaeckuit mpomeccop (GPU) Bumeokaptel. Ha menTpambHOM
nporeccope (CPU) BemosHEHNE 3TUX OTNepaIiii 3aHMMAET 3HAYUTEITLHO OOJIbIIee
BpeMs (Ha HEKOTOPBIX 3a7a4ax 3TO MPOUCXOIUT B JACCITKH, COTHU U JTaXKE THICIIU
pa3 ponbiie). Takum oOpa3zoMm, HerpaduUecKHe BBIUMCICHUS Ha TPAPUICCKUX
mpolreccopax BHICOKAPTHI JellaeT BO3MOXKHOM 00pabOTKy OONbIIMX 00BEMOB
WCXOJHBIX NaHHBIX 3a pa3yMHOE BpeMs. B mporecc cuHTe3a w BepupUKAITIH
MoOJieNIel OCYIIECTBIsieTCsl Takke pacueT 10 BBIXOAHBIX (GOpM, HAa YTO YXOJUT
oosee 99% BpeMEHHU UCITOTHEHUS.

@®parMeHThl CaMUX CO3JJaHHBIX CTATUCTUYECKUX U CHUCTEMHO-KOTHUTHUBHBIX
moaenei (CK-monenn) npuBeieHbl Ha pUCyHKax 6, 7:

B 5.5. Mogens: "1. ABS - yacTHIii KPUTEMIL: KOAMHECTBD BETPEY coMeTaHmis: "Knacc-npusHak” y oBbekton oByy.seiBopin”

o B ACaTE MbHO 2 Cyrivaa Cpeares
WMBHAKE | WKAAB! M FRALALMI CP AV CPE IHUIA CPENHWA

; AN AN

AIKHA CPEOHWA BbICOKMA

1 NoN-Oesywra 232 il
2 N0N-Napens 277 194 482 16067 136.1
3 PACA, ITHUYECKAR NMPUHALNEXHOCTE-Tpynn. 3 59 27 89 29 .67 28.1
4 PACA, ITHUYECKAR NPUHALNEAHOCTE-Tpynn. a 109 73 190 E3.33 1.1
5 PACA, ITHUHECKAR NPUHALNEAHOCTb-Tpynn. El 166 144 319 106.33 85.01
E PACA, ITHUHECKAR NPUHALNEAHOCTb-Tpynn. 5 124 133 262 87.33 71.44
7 PACA, ITHUHECKAR NPUHALNEAHOCTb-Tpynn. 2 51 a7 140 46 .67 42 .67
a OEPASOBAHHOCTE POJWTE NER-6 akanaspuar 1 51 1] 118 39.33 34.0
9 OBPA30BAHHOCTE POAMTENER -MarucTp 23 36 59 19.67 1a.2
10 OBPA30BAHHOCTE POOMTENER-Mnaaumi crew,.. 1 109 11z 222 74.00 63,24
11 OBPA30BAHHOCTE POOMTENER-Cpearan wkona El 95 75 179 59.67 45.0
12 OBPA30BAHHOCTE POOMTENER-Crapwan wkons 10 119 67 196 65.33 54.53
13 OBPA30BAHHOCTE POOMTENEA-Hutnawe 3 112 iog 226 75.33 60.0
14 OBE O-Bes/yreHbLeHHEIR 22 221 112 355 118.33 99 .69
15 OBE 0-0 GkiHei 5 288 352 645 215.00 184 66
16 KYFCNOAMOTOBKK K TECTUPOBAHHID-He npoii. 25 37z 245 642 214.00 175.5€
17 KYFCNOAMOTOBKK K TECTUPOBAHHWID-MNpoiaer 2 137 219 358 119.33 109.57%
Cyrr4a 4icna npusHaKos 135 2545 2320 so0o
Cpeates i 150 137 98.04
CpeaHEKEA0PATHIHOE OTEADHEHHE 7 97 90 75.01
Cyrra urcna ofbekToB 00yy, BEIGOPEH 27 509 464 1000

Pucynox 6. Marpuiia abCOIOTHBIX 4acTOT ((pparMeHT)
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@) 5.5. Mogens: "6. INF3 - uacTHiii kputepuii: Xu-Ksagpar, pasHocTn Meskay hakTMUECKMMN W OXUAAEMBIMM 3BC.yacToTalm’"

R o neeua 2014 -31.662 29.648 30.7085
2 MN0N-MapeHs -2.014 31 662 —-29.648 30.705
3 PACA, 3THUHECKAR MPUHAONEXHOCTE-Tpynn... 0.597 13 699 -14.296 o.ooo 0.o00 14.007
4 FACA, STHUHECKAA MPUHANEXHOCTEMpynn. 2.870 12 290 —15 160 13.948
5 PACA, STHUYECKAA MPUHAANEXHOCTE-Mpynn. 0.387 3629 —4.016 o.ooo 3.837
[ PACA, ITHWHECKAA MPUHAONEXHOCTB-Mpynn... —2.074 —9.358 11.432 o.ooo 0.o00 10.549
v PACA, 3THWHECKAA MPUHAONEXHOCTE-Tpynn... -1.780 —20. 260 22.040 o.ooo 0.o00 21.206
g OEFA30BAHHOCTE POOMTENEA-Eacanasprar -2.1386 —3.082 11.248 0.o00 10.320
El OEFA30BAHHOCTE POAMTENEA MarucTp -1.5393 -7.031 B.624 0.oo00 0.000 7.948
10 OEPA3OBAHHOCTE POAMTENER M naawii cnew, -4 994 -3.998 5.992 0.oo00 7.803
11 OEPA30BAHHOCTE POOHTENER Cpeanaa wkona 4.167 3.889 —8.056 6.978
12 OEP&30BAHHOCTE POOMTENER Crapwan wkona 4.708 19 236 —23.944 21.972
13 OEFA30BAHHOCTE POAMTENEA uunue —0.102 —3.034 3.136 3.086
14 OBE O-Bea/ymeHbiusHHE 12415 40305 -52.720 0.oo00 0.000 47 739
15 OBE 0-O8krHei -12 415 —40.308 52.720 0.0oo 0.oo0 47.739
16 KYPCNOOrOTOBKM K TECTMPOBAHWIO-He npoid.. 7666 45 222 -5z.888 o.ooo 0.o00 49.502
17 KYPC NOOrOTOBKM K TECTUPOBAHWUI Mpofiaen —7 . BEE —45.222 L2.828 o.ooo 0.o00 49.502

Cyminia 0.000 o.ooo
Cpearies 0.000
CpenHekEanpaTHIHOS OTKAOHEHKE 5.711 25.903 30.524 22.876

Pucynox 7. Mogens INF3 (dbparment)

Otmetrum, uto B ACK-anammze m CK-mopensx cTeneHb BBIPaKEHHOCTH
pPa3IMYHBIX CBOMCTB OOBEKTOB HAOJIOJCHMS PACCMATPUBACTCS C €IMHCTBEHHOMU
TOYKA 3pEHHS: C TOYKH 3pEHHUS TOTO, KAaKO€ KoOJU4ecmeo uHpopmayuu
COJIEPKUTCS B HUX O TOM, K KaKuM 0000IIaronuM KaTeropusm (kjiaccam) OyayT
MPUHAJJICKATh WIA HE PUHAMJIECKATh ITH 00BbEKTHI. [[09TOMY HE UTrpaeT HUKAKOU
poiM, B KAaKWUX EIUHHUIIAX H3MEPEHHUsS] HM3MEpSIOTCS T€ WIM HHBIE CBOICTBA
00BEKTOB HAONIOACHUSA, a TAKXKE B KaKUX CAMHUIIAX HU3MEPSAIOTCS PEe3yJbTaThl
BIIMSIHUSL 3TUX CBOMCTB, HAaTYypaJIbHBIX, B MPOIEHTAX WM CTOMMOCTHBIX. DTO U
ecTh pelieHue npodaemel conoctaBumoctu B ACK-ananuze u cucteme «Ug0c»,
OTJIMYAIOUIEE UX OT JPYTUX MHTEIJIEKTYaJbHbIX TEXHOJIOT .

Bepudgukauus cTAaTUHCTHYECKUX M CUCTEMHO-KOTHUTHBHBIX MoOJAeJ1el

OueHka OOCTOBEPHOCTHM MOJENEN B cUCTeME «IUI0C» OCYILIECTBISIETCS
MyTeM pelIeHus 3a/ayu Kiaccu(puKaruu OOBEKTOB 00ydyaromeid BBHIOOPKH I10
0000IIeHHBIM ~ 00pa3aM  KJIacCoB W TOJACYETa  KOJIMYECTBA  HMCTHHHBIX
MOJIOKUTENIBHBIX U OTPULATENIBHBIX, & TAaKXKE€ JIOKHBIX TMOJIOKUTEIbHBIX U
oTpunatrensHbIX pemenuit no F-mepe Ban Pusbeprena, a takxke no kpurepusim L1-
L2-mepam nipod. E.B.JIyrieHko, KoTopbie IPEeITOKEeHBI I TOTO, YTOOBI CMSTYUTD
WM TIOJHOCTBIO TPEOJOJIETh HEKOTOpblE HemocTtarku F-mepel. B pexume 3.4
CUCTEMBI «DHUI0C» H3Y4aeTCsl TOCTOBEPHOCTh KAXKJAOW YAaCTHOM MOJEId B
COOTBETCTBHH C STUMH MEpPaMH JIOCTOBEPHOCTH (PUCYHOK 8).



) 3.4 06061 HOpME NG ADETOB.MOAENEH NpK pasH.uHT.kpuT. TexyLian mogens: “INF3"

HrTerpansHos Kpiepit

peweria [TN]

peweri (FN)

Koppesuun abc4acTor ¢ o8p. 0 o 0 43.921
1. ABS - uaCTHOW: KPMTEPHIL KOMHBETED BETPS COMTAHIE 'KAac.. | CyMia 865 48CTOT N npHakax. 1000 1000 2000 0.333 1.000 0.500 801,997
2. PRCT - NaCTHBI KPUTEPHIT YEA. BERGATHOCTE 70 MPM3HAKE cpef,. | KOPPEAALMA Yo arH NaCTOT ¢ 0. 1000 989 243 1757 11 0.360 0.989 0.528 534 634 43 921
2. PRLT - 4aCTHEI KPMTEPHIL 4G/l BEPOATHOCTE 0 MPUSHEKS CPe... | CuMMa uon o7 4aeTaT Mo Np... 1000 1000 2000 0.333 1.000 0.500 684.162
3. PRC2 - 4a0THoI KPHTEPHIt YONIOBHAR BEPOSTHOCTS 10 NPHSHAK...| KOPPEALMR Yo OTHAaCTOT G 0. 1000 989 243 1757 11 0.360 0.989 0.528 534 834 43.921
3. PRC2 - 4aCTHOIH KPUTEPHIT YCAOBHAR BEPOSTHOCTb H0 MPWSHAK...| CUMM3 UCA.0TH 43CTOT Mo MpIAS. 1000 1000 2000 0.333 1.000 0.500 684,162
4 INFT - uaCTHEI KpUTEpUit KOMUMYeCTED sHarul no AXapkesry, B... | CemaHTHECk i PESOHaHC 3Ha. 1000 694 1143 857 306 0.447 0.694 0.544 214 510 358.012
4. INF1 - 4aCTHA KpHTEDHE, KOMMECTE SHarit o AXapKeary, B.. Cymma sHarkil 1000 615 1504 496 385 0.554 0.615 0.583 40,085 325.090 52
5. 1NF2 - 4aCTHAI KPHTEPHF KOJMNECTED SHaHit 110 AXapKEBHY: B.| CoMaHTYMECKIR PesoHaHs sHa 1000 694 1143 357 308 0.447 0.694 0.544 214 510|  358.012) 207
5. INF2 - 45CTHBINA KPMTEPMI KOAMYECTED SHAHWA N0 A XAPKEBHY, B...  CYMa SHAHMM 1000 615 1504 496 385 0.554 0.615 0.583 40.095 325.090 52
6. INF3 - 4aCTHEI KPHTEDHit X KEAUPET, DASHOCTH MEXAY PIKTHA... | CEMBHTHMECRH DESOHaHC THa 1000 654 1247 753 346 0.465 0.654 0.543 272.642|  467.899) 263
6. INF3 - 4aCTHbI KpHTEPHF, X4 KBANPAT. PASHOCTH MEXAY BAKTHA... | Cyia SHarkil 1000 654 1247 753 345 0465 0.654 0.543 244,079 289.094 13§
7. INF4 - wactron kpieputi: ROI (Return On Investment); seposH. .. | Cemarmmecku pesarane ana 1000 6768 1219 781 322 0.465 0.678 0.551 211.238|  379.508) 212
7. INF4 - uactrei kpurepuit: ROI [Retumn On Investment); ssposTHo. Curara sHaruii 1000 674 1184 816 326 0.452 0.674 0.541 84 913 237 062 194
8. INF - uacTrai kprrepnit ROI [Retui On Investment); seposHo... | Cemarmecknit pesanane sHa 1000 678 1219 781 322 0.465 0.678 0.551 211.238|  379.506) 212
8. INF5 - uacTro kpiepti. ROI (Retuin On Investment]: sepostHo... | Cywia srari 1000 674 1164 316 328 0.452 0.674 0.541 a4.913)  237.062 194
9. INFE - 45CTHBIN KPMTEPMI: PA3H YCAH BE3YCA reep.. | Ci PESOHEHE SHa. 1000 653 1261 739 347 0.469 0.653 0.546 272 354 475 284 260
9. INFE - 4aCTHEN! KDUTEDMTT D33H Yo B23UCA SENOATHOCTER; BEp... | Cummia sanuit 1000 654 1244 756 EH 0.464 0.654 0.543 95.889)  305.217| 202
10.INF7 - 4aGTHbIi KpUTBPHI PasH YOILH GE5YoH BEPOATHOCTERA: ... | CEMAHTYNECKNH PESOHaHT SHa 1000 653 1261 733 347 0.463 0.653 0.546 272.354|  475.284) 260
10.INF7 - YacTHbli KPUTEPHIT PasH YCAH BE3UCA BEPOATHOCTEHH: Be.. | CyMia SHaHf 1000 654 1244 756 348 0464 0.654 0.543 95.689)  305.217) 202

< [

TP,TN,FF’,FN‘ [TP-FP), (TH-FN) ‘ (T-FIAT+FF100 |

Marowe No Mepar A0CTOBEPHACTH Marowe Ne YaCTOTHEIM PacnpeasIeHHAM ‘ Sa0aTE HHTEPEaA CTASKHESHHA

Pucynok 8. Dkpannas popma ¢ napopmMaimeit 0 JOCTOBEPHOCTH MOIETIEH 0
F-xputeputo Ban Puzbeprena u L1-kputeputo nmpod. E.B.JIynenko

N3 pucynka 8 Mbl BUAMM, YTO B JAHHOM HHTEIUICKTYaJIbHOM MPUIIOKEHUH
no F-xpureputo Ban Puszbeprena naunbonee nocroepHoil siBnsiercss CK-monens
INF3 ¢ unrerpanbabiM kputepueM «Cymma 3nanuit» (F=0,810 mpu makcumyme
1,000), uTo siBisIeTCS JOBOJBHO XOPOIIUM pe3yiabTaToM, 1o Kputeputo L1 mpod.
E.B.JIynenko Ta >xe momens siBisieTcs: HambOosiee nocroBeproit (L1=0,960 mpwu
Makcumyme 1,000), 4To SIBASIETCS OTIMYHBIM PE3YIBTATOM.

Imo noomeeprcoaem nHaauyue u adexeammnoe ompadxcenue 6 CK-mooenu
INF3 cunsnoii npuuunno-cieocmeennoii 3aeucumocmu

Ha pucynke 9 mpuBeeHO 4acTOTHOE paclpesiesieHHs] Yuclia UCTUHHBIX U
JIO)KHBIX  TIOJIOKUTENBHBIX M OTPUIATENIBHBIX PEIICHHH 10 pe3yjbTaTaM
unaeHTuGukanuu GaktTopoB Biusronmx Ha cpennuii 6amt B CK-mozenu INF3 mo
JTAHHBIM 00yYaroIeil BEIOOPKHU:



15

FreqDistr000001 jpg = |
Yucno TP,TN,FP,FN peweHuit B mogenu: 6. INF3, UHTerpanbHbIi KpUTEPUM - CYMMa 3HAHUMN
"TMpunoxexne, co3gaHHoe NyTeM BBOAA AaHbix u3 B Inp_data. 310 Hago bBp 1:31%

2
peusi. (1F) (oppenA uacroTex pacnpeaenewuii TNEP, ENTP: 53.8 %
pewenmi: (N) Pazi uo cxon. MAX uact pacnp. TNFP, FNTP. 28.0 %

Pucynok 9. UacToTHBIE pacripeieTICHHs YUCIa UCTUHHBIX U JOKHBIX
MOJIOKUTENBHBIX U OTPUIATENBHBIX pemieHni u ux pasnoctd B CK-moxenu Inf3

Pucynox 9 comepxutr wm300pakeHHs] NIBYX YaCTOTHBIX pACIpeIeiICHHM,
MOXO0KUX HAa HOPMAaJIbHBIE, CABUHYTHIX OTHOCUTEIBLHO APYT Apyra no ¢ase.

JleBoe pacmpeneneHue, OoJiblliee MO AaMIUIUTYA€ BKJIIOYAET HCTUHHO-
OTPULIATENILHBIE W JIOKHO-TIOJOXKUTENIbHBIC PEIICHUS, a IMpPaBOe, MEHbIIEE IO
aMIUTATYZAE, BKJIIOYAET JIOKHBIE OTPHULATENIbHBIE W HMCTUHHO-TIOJIOKUTEIbHbBIC
pelieHus.

CnBur 3THX pacnpeAesieHu OTHOCUTENIBHO APYT Apyra U APYTHE pa3iudus
MEXIy HUMHU M TO3BOJISIOT peliaTh 3a/ady UAeHTU(UKAIMK BUja Oajuia Mo ero
dakTopam u Apyrue 3aJauu.

BuaHO, 4TO U1 OTpUIIATENIBHBIX PEIIEHUNA KOJINYECTBO UCTUHHBIX PELICHUN
BCErJla 3HAYUTEIBLHO MPEBOCXOJUT KOJIMYECTBO JOKHBIX PEHICHUMN, MPUYEM IpHU
YPOBHSIX paznuuus Oojblle TpUMEPHO 5% JIOKHBIE OTPHUIATEIBHBIC PEIICHUS
BOOOIIE TPAKTUYECKHA OTCYTCTBYIOT.

BuaHo Taxxke, 4TO 1JI MOJOKUTEIBHBIX PEIICHUN KapTUHA 0oJiee CIoKHAas
Y BKJIIOYAET 3 Arana3oHa YpOBHEH CXOJCTBa

1) mpu ypoBHsax cxonactBa oT 0% 10 30% KOJMYECTBO JIOKHBIX PEIICHHM
OOJIbIIIEC YKCIIa HCTUHHEBIX

2) npu ypoBHsxX cxoactBa oT 30% no npumepHo 42% ecTb U UCTUHHBIE U
JIO’KHBIE TIOJIOKUTEIBHBIC PEIICHUS, HO YUCJIO UCTUHHBIX PEIICHUI OOJIBIIE YrCIia
JIO)KHBIX W JOJISI MCTUHHBIX PELICHWA BO3pacTaeT IMpU YBEIUYEHUU YPOBHS
CXO/JICTBA;

3) npu ypoBHAX CX0/ACTBA BbIIE 42% J0KHBIEC MOJTOKUTEIbHBIE PEIICHUS HE
BCTPEUAIOTCH.

Ha pucynke 10 nmpuBenen Help mo pexxumy 3.4, B KOTOPOM ONUCAHBI MEPHI
JIOCTOBEPHOCTH MOJEINEH, MPUMEHSEMbIE B CUCTEME «DUA0CH:
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(') 5.6. BoibpaTe MOJENL M CAENaThL ee TeKyLer

—3anarre TEKYWYID CTET.MOAENE MK MOAENL SHAHUM

CraTucTHYeckHe Gasbl:

" 1. ABS - 4acTHBIA KPUTEPMIL KOAMYECTEO BCTPEY COMETaHMIL:

Pucynoxk 10. Dxpannas hopma ¢ uHbOopMaIueit 0 JOCTOBEPHOCTH MOJIETIEH 110
F-xputepuro Ban Puzbeprena u L1- u L2-kputepusim npod. E.B.JIynenko

Br10op HauboJ1ee 1OCTOBEPHOIT MO/IeJIM M IPUCBOCHHUE el cTaTyca
TeKyLuen

B cooTtBetcTBHM cO cxeMoi 00pabOTKU JaHHBIX, MH(DOpPMAIIUU U 3HAHUHN B
cucteMe «ugoc» (pucynok 1), mpucBoum CK-momenu INF3 craryc texymein
Mozenu. s 3Toro 3amyctuMm pexuMm 5.6 ¢ mapaMeTrpaMmu, NMPUBEACHHBIMU Ha
sKpaHHoO# (hopme (prcyHOK 11):

Knacc-NpusHaK" Y offbekTos oYY, BbIGopKM

(™ 2. PRC1 - yaCTHbIA KPUTEPHE Yo BEPOSTHOCTL Mo MPHU3HaKa CPeaM NPU3HAKOB DffbEKTOB Mo Knacta

™ 3. PRC2 - yacTHLIN KPUTEPHIL YCNOBHaA BEPOATHOCTL i-T0 NPM3HAKA Y OFLEKTOB (ro KAacca

CUCTEMHO-KOrHUTUEHEIE MoaenH [Basel sHarui]:

¢ 4. INF1 - yacTHbIi KPUTEPMIL KOAMYECTBO 3HaHWIA No A X apkesuy; BepoaTHOCTH W3 PRCT

5. INF2 - 4acTHEIH KPUTEDMIL KONMHECTEO 3HaHUIA No A.Xapresudy; sepoaTHocTH us PRC2

OIS

ib. INF 3 - 4acTHeli KPUTEDUI XH-KBAAPAT, PASHOCTH MENKAY PAKTHYECKHMI W OHMGAEMbIMH S6C. HACTOTaMIK

9 Nig Nig Nie

Kak 3anaeare NapamMeT pel CHHTESA MOQenekt

7. INF4 - yactrem kpurepwit: ROI (Return On Investment); sepoariocTi uz PRCT

8. INF5 - yactHeni kpurepuwit: RO| [Return On Investment); sepoariocTy us PRC2

9. INFE - vacTHeiH KpUTEPMIL PasH.ucn. W Be3ycn, BepoaTHOCTEN; BepoATHOCTH Ws PRCT
10.INF7 - yaCTHLIM KPUTEPWIT PasH.YCA. W 6e3YCN BEPOATHOCTEN; BEPOATHOCTH W3 PRC2

B KauecTEe TEKYWEN MOXHO Sa0aTe MOGYO WS PaHEE PACYMTaHHBIXK B peskumax 3.1, 3.2, 3.3 wau 3.4 cTar. mogened

W MOQENER SHAHWIA, HO 00 MCCNEA0BaHMA A0CTOBEDHOCTH MOLENEN B peskkmMe 3.5 pekomenayeTca BeipaTe B KavecTee

Texywed 6asy sHanui INF1. Cveicn mogenei SHaHWA, NPMMEHAEMBIX B CUCTeME ""JHA0C-X++'" PACKPBT B NYGAMKALMAX,

pasmMeLeHHsIx No agpecan: hitp: //lc. kubagro. ru/aidos/findes. hitm, http:/ A twirps. com/file/793311/

Ok Cancel
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©

CTQ:\I!IM HCNONHEHKWA NpoOUeCcCa

ONEPALMA: NPUCBOEHME MOLENM "INF3" CTATYCA TEKYLWER MOOENK:

1/7: KonupoBaHue B MACCHBR UTOMOBEX CTROK W CTONBLOE TEKYWEH Moaenu- FoToED

2/7: NepeHoc MHpOPMaLMU U3 Tekyuwel Mogenud B Gasel knaccos: Classes 1 Gr_ClSc-ToToso
3/7: MNepeHoc UHdOPMAUMK MZ TEKYWEe#H Mone N4 B Sasel NpusHakos: Aftibutes u Gr_OpSc-oToso
4/7: PacueT 3HaUMMOCTUH KNacC.M onuc.ukan-Cepoc cyMMaTopos - MoToso

5/7: Pac4eT 3Ha4MMOCTH KNACC.1 ONKC.WKkan-HakonneHue aaHHex - FoToBO

6/7: PacyeT 3Ha4UMMOCTH KNACC.M onuc.ukan-lopacyer - MoToso

7/7: 3anuce MHpOPMALMK O TeKYWweR Mogenu- FoToso

Bu6op Moneau aHanui "INF3" B kauecTBe Tekyuled np y n
ﬂporHos BpeMEeHH HCNOAHEHWA
Havano: 23:08:09 Oxonvanue: 23:08:10
100% Ok
Mpowsno: 0:00:00 Octanocs: 0:00:00

Pucynok 11. Dxpannbie popmbl TpugaHus Hanbosee JOCTOBEPHOM
CK-mognenu Inf3 craTtyca Texyuieit Mmojenu

3amaua 4: pemieHue pasJIM4HbIX 3a/1a4 B HanOo1ee
JOCTOBEPHOM MOJEJIH

Iloozaoaua 4.1. Ilpozno3upoeanue (Ouaznocmuka,
Knaccugukayus, pacno3nasanue,
uoenmuuxkayus)

Pemim 3amauy cucteMHOM uIeHTU(UKAIIMU, T.€. ONpeaereHue Oamia Ha
ocHOBe oOyyaroiieit Brioopku B Haubosee nocroBepHoit CK-monenu INF3 na GPU
(pucynox 12).

(') 4.1.2. NakeTHoe pacno3HaBaHWe B TEKYLLER M... — O X

Ha kakom Npousccope BeINOAHATE PACNOZHABAHWE:

" Ha ueHTpankHom npoleccope [CPU)
¢ Ha rpasguueckom npoueccope [GPU)

Ok LCancel

@) 412 Maxetroe pacnosnasarive, Tekywan mogens: “INF3* - o X

Cranu MCNONHEHWA NpoUEcCa
OMNEPALMSA: MAKETHOE PACNO3HABAHVIE B TEKSWEN MOOENM "INF3":

1/11: GPU-PacnosHasaHue (MaeHTUdbMKaws) 34 05beKTos pacnozHasaeMoi BeiSopki- FoToso

2/11: Pacuet pacnpeneneHui YypoeHe CXOACTBA BEPHO W OWKE. MABHT .05bekToB: 100.0000000%- MoToso

3/11: CoznaHue CKATEX NONHLIX hOPM PE3YLTATOR PACNO3H.N0 ABYM UHTerp.kpuT. 100.0000000%- MoToso

4/11: Coznanue nogp.Harn.gpopmel: "0O6sexT-knacce'. VIHT kpuT -koppensuus: 100.0000000%- MNoToso

5/11: Cosnanue noap.Hara.goprbl: "0O6bekT-knacce!'. VT kpuT.-cyrmMa uHd - 100.0000000%- MoTos0

6/11: CoznaHue WTOroBOM HArNSAHON hopMbl: "O6bekT-knacc”. VIHT.KpWT -koppensuusa: 100.0000000%- MoToeo
7/11: CosnaHue UToroBoit HarnaaHoi dopMel: "08tekT-knace". MHT.KpUT.~cyMMa uHd.: 100.0000000%- MoToso
8/11: Coznamue noapoBHOM HarnaaHoi dopme: "Knacc-068eekTel". MHT kpuT -koppensuus: 100.0000000%- MoToeo
9/11: CosnaHue nonpoBHO# HarnaaHoi copmel: "Knacc-ofbekTsl". KIHT KpUT -cyrma uHd.: 100.0000000%- MoToso
10/11: Co3naHue WToroBok HarnaaHoiM topMel: "Knacc-06wekTsl". MIHT KpUT -koppenauus: 100.0000000%- MoToso
11/11: CoznaHue UToroBoit HarnaoHoi gopmel: "Knacc-o8bekTsl". MIHT.KpUT -cyMMa uHg.: 100.0000000%- MoToeo

NAKETHOE PACMO3HABAHHUE OGbEKTOB PACNO3HABAEMOW BbIEOPKH 3ABEPWEHO YCMEWHO !
TporHos epemer HCroHera

Havano: 23:12:11 Oxonvanwe: 23:12:13

100% Ok
Mpowsno: 0:00:02 Ocranocs: 0:00:00

Pucynox 12. Dxpannbie HOpMbI, KOTOPHIE OTOOPAXKAIOT MPOIIECC PEIICHUS
3aJ1a4l CUCTEMHON WACHTU(PHUKAIIMHI B TEKYIIEH MOenu

N3 pucynka 12 BUHO, 4TO TIpoIiecC UASHTU(DUKAIIMK 3aHST 2 CEKYH/IbI.
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Otmetum, uto 99% 53TOro BpeMeHHU 3aHssIa HE cama HACHTU(]UKAIMS Ha
GPU, a cozmanue 10 BbIXOAHBIX (HOPpM Ha OCHOBE pE3yJIbTaTOB 3TOTO
IPOrHO3UPOBaHMs. OTH (OPMBI OTPaKalOT PpE3yNbTaThl IPOTHO3UPOBAHUS B
Pa3IMYHBIX pa3pe3ax U 0000IEeHUAX:

[Ipusenem ase u3 stux 10 popm: 4.1.3.1 nu4.1.3.2 (pHcyHOK 13)

@ 4.1.3.1. Bi [ 0B pacn B eTHoWeHAN: "O6vekT-knaccel”. Tekywan mogens: "INF3" X

PacnozHaeaemble ofbekTEl WHTEr pankHE KPUTEpHIA CROACTES. “CeMaHTHYECKMI PESOHAHE SHAHMI'

* HauneHosaHue knacca
1 I ] CPEOHMA BANT-Bricorui 1445, v | i

2|2 1| CPEAHWA BANN-Huszkui 7631 [}

3|3 2| CPEIHWA BANN-Cpearmit -15.66.. T

4|4

55

B E

7|7

Els

=1

10010 -

1 < == 3

12112 HMHTerpancHei KpHTEpHA CroacTea: "Cymia sHaHMA"

1313 Koy HaumeHosanme knacca

144 El CPEnHME BANN Bricokm BT v |l

1518 2| CPEJHMA EANN-Coearu -4.204 []

16| 16 1| CPEAHMA BANN-Huaran £912. ]

17|17

1818

19/ 19

20020

21| 21

22|22

EIES = -

| I 3 < [
Morowe | 3 knaccos | Knaccel c Maxin HpCx | 9 knaccos ¢ Mashin YpCx | BCE knacce BEN. duneTp no knace wkane | BBIKM. duneTp no knacc. wkane Fpadg auarparaner

€0 4.1.3.2. Busyanu3auna pesyneTaTos pacnosHaEaHNA & oTHoWeHMK: "Knacc-obbextel”, Tekywan moaene: "INF3" - [m] x

Knaccor MHTEr panbHI KpUTEPHI CHoncTEa: "CEMaHTIHETKI PESOHaNG SHari”

10 |l 88.45. 0 00
2| CPENHMIA BANN-Cpeanwi 397|397 8845 0 0000
3| CPENHMI BANN-Bricok 919|819 8845, 0 000
824| 24 8345 0 000
983 883 88.45.. 0 000
981 981 688,45, | v | 000
18|18 636,81 | | O 000 000
339 339 6,87 | | O 000 0000
E43| 643 86.81.. 000000
| 76| 776 B6.81. 000000 -
L] [

"Cyrara sHAHUA!

- [ 50 Cx 0
5] 10 100,00 00000 0

397 297 100.00.. 00
g19{ e19 100.00.. O O
824|524 100,00, O O O
883 833 100,00, O O O
921 991 100,00, | v 00
18/ 18 98.17...| | OO0
333 339 38.17...| | OO0
B43| 643 3817 T O
- I 77| TTE 9817 000
| » ‘

Narowe | Mowck ofbexta 9 zanmcel

B Hayano B | B ronew BI | Mpensnyuas | Crequwowaq Bce zanucu | Meuare #LS Mevate TXT | MeyaTe ALL |

Pucynox 13. Berxomubie GopMBI TIO pe3ynbTaTam

CuMBOI «\» CTOMT TPOTHB TEX PE3Y/IbTATOB HMACHTH(HMKAINH, KOTOPHIC
MOATBEPIMUIINCH HA OIBITE, T.€. COOTBETCTBYIOT (hakTy. M3 pucyHnka 13 BUAHO, 4TO
pe3ynbTaThl MACHTU(PDUKAIUU SIBISIOTCS OTIUYHBIMH, €CTECTBEHHO MpPU YYETe
uH(pOpMaIUU U3 PUCYHKA 9 0 TOM, YTO JIOCTOBEPHBIE MPOTHO3BI B JAHHOU MOJIETTH
UMEIOT YPOBEHb CcX0J/cTBa BbIlie 42%, T.e., IO CyTH, pe3yJbTaThl ¢ 00Jiee HU3KU
YPOBHEM CXOJICTBA HaJI0 IPOCTO UTHOPUPOBATb.
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Hoozaoaua 4.2. Iloooepicka npunamus peuwteHuil
(SWOT-ananus3)

[Ipu npUHATHM peleHUN OMpeNesseTCs CWia U HalpaBlieHUE BIUSHUA
3HauYeHUI (AKTOPOB HA MPUHAJJIKHOCTh COCTOSTHUN 0O0BEKTa MOJICIMPOBAHUS K
TEM WM MHBIM KJaccaM, COOTBETCTBYIOIIMM Pa3IUYHBbIM OYAYIIUM COCTOSHUSIM.
[To cytu, a0 pemenue 3agaun SWOT-ananu3a.

[IpuMeHuTenpbHO K 3a1aye, pemaeMod B JaHHOM pabore, SWOT-anamus
MTOKAa3bIBACT CTETICHD BIUSHHS PA3IMYHBIX (DAKTOPOB HA €ro BH/I.

B cucreme «3iigoc» B pexume 4.4.8 moaepKuBacTCs pEUICHUE STOU
3anaun. [lpu sTOM 6wLasnsemca cucmema demepmunayuu 3a0aHHO20 Kaaccd,
T.e. CHUCTeMa 3HadeHWi (aKTOpoB, OOYCIABIUBAIOIIUX IEPEX0J OObEKTa
MOJEIUPOBAHUS U YIIPABICHHS B COCTOSIHUE, COOTBETCTBYIOIIEE TAHHOMY KJlaccy,
a TAK)K€ MPETMSITCTBYIOIUX 3TOMY MEPEXOLY.

Ha pucynkax 14 nmpusenenst SWOT-guarpamMMbl HariasiiHO OTpakarolllue
CWJIy ¥ HallpaBJICHHUE BIUSHUS Pa3IMUHbIX (PAKTOPOB HA €r0 BH/I.

SWOT-IUArPAMMA KNACCA B MOAIENM: "INF3"
Rawix w3 Bl Inp_data.

SWOT-AMATPAMMA KNACCA B MOLENM: "INF3"
nnnnnnnn pexme 1.31" “Mpun yTom aa B0 Inp_data. Hano

Likana: [1] CPEQHWIA BANN Wiana: (1] CPI W BANN
Knace: [1] Hamh

SWOT-IUArPAMMA KNACCA B MOAIENH: "INF3"
HHOB NYTOM 880AR AaHLIX W Bl INp_data. 70 HaIEaHMHE HARO CKOP]

PeKTUPOBATE & paxime 131"

Wikana: [1) CPEQHWA SAN
Knace: [3] Butconni

PI/Icde”I:“i4. S\NOT-I{I/Ial“paMMBI JIeTEpMHUHAIIIT

Ot SWOT-anarpaMmel HarJIs,AHO OTPaXKarOT CUIIY Y HAIIPABJICHUE BIVSHUS
Pa3IMYHBIX 3HAUYCHHH ()aKTOPOB HA €T0 BHU/I.

OTMeTHM TakXke, 4TO cucTeMa «DHUmoc» oOecreurBalia pEIICHUE STOM
3aJaun gcezda, T.. Jaxe B caMbix paHHMX DOS-Bepcusix M B pean3alusix
CUCTEMBI «DUI0C» Ha JPYTUX S3bIKaX M TUIAX KOMIbIOTEPOB. Hanpumep, nepsblil
aKT BHEIPEHHS CHCTeMbl «DUAO0C», TAe 00 9TOM YIOMHHAETCS B SBHOM BHJIE,
natupyercs 1987 rogom, a mepBsIii MOAOOHBIN pacyeT oTHOCUTCS K 1981 romy.
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VIHBPELAD
3aB6AyomMA KPaduoAapcKuM
eonon i | AENCCCP, K. (o Ho

cexTopok HiC ke
WM 5 50 Ak A. A YPOB
i H87r. L

YTBEPHKAAN

A\ 2

p, CeBepo~HasBrasckoro Quinana
yC~arpopecypcu", K.3.He

J. M. Tpaxos

87r.

HacToAuuit akT cocTaBiAeH komuccuel B coctase: Hupuyenko .M.,
Jauko I'wA., Camconos I'.A., HKopemeu B.i., Jyuenxo E.B. B TOoM, uTO B
COOTBETCTBHMA C JLOI'0BOPOM O HAyYHO~TEXHMUECKOM COTDYZHMYECTHE MEKAY
Cesepo-Hapkasckum Quiuairom BHAL "AMyC-arpopecypcu ¥ HpacHOZapCRUM

CEKTOPOM JHCTHTyTa cOLMoJOruyeckux uccaezosanmi AH CCC Cesepo~
2&3Kascxun duauarom BHUL "AUYC-arpopecypcH" BHMOJHEHH CAEAyDUME pa-
OTH:

~ 0CymecTBIEHA MocTaHOBka 3aaauu: "0O0padoTka Ha IBM COLMOTOrUYECKHX
ankeT Hpailarpompoma;

- pa3spaGoTaHH MATEMATHYECKAs MOAENb ¥ MPOrpPaMMHOE 0GeCMevyeHue MoA-
CHCTeMH DACMO3HABAHWA 00pa3oB, N03BOAAVIEME peuaTh AAHHYN 3anady
B cpele NMEpCcOHalbHOM TexHomoruyeckod cucrems BE[A-M;

- Ha npodeccuoHANbHOH nepcoHanbHoi IBM "lckpa~226" ocyuwecTnieHs pac-
YETH MO 33zaye B 00BEME:

BxozHas MHPOpMalMs cocTaBula 425 aHKET 0 9=TH MPEANDUATHAM.
) BuxozHas MAQOpMauus ~ 4 BUZA BHXOAHHX popM o6wvéMOM 90 JAHCTOB
dopmaTa A3 u 20 nucToB dopmaTa A4 comepuT:

~ [pOLEHTHOE DAaclpejeieHde OTBETOB B paspese Mo COLMalbHHM TUIaM
KODPPECHOHIEHTOB ;

- pacfipefeleHue UHPOPMATUBHOCTEH NPU3HAKOB (» 6urax) Ans pacnosHa-
BaHMA COLMAlbHHX THNOB KOPDPECHOHAEHTOB;

~ MO3UTUBHHE ¥ HEraTWBHHE MHPOPMALMOHHHE nopTpeTd 30-TH COLMaNBHHX
TMI0B Ha ASHKE 212 NpPU3HEKOB,

- 0GOGIEHHAS XapaKTEepPUCTMKA KHOODMATABHOCTA NpPU3HAKOB AN BuGOpa
Taxore MAHUMAibHOI'O HAGOpA NPU3HAKOB, KOTODHN COLEDHMT MaKCHMyM
¥HOOPMALMK O Pacro3HaBaGMHX OOBEKTAX (onTUMM3ALMA SHKET).

PaGoTH BHIOJHEHH Ha BHCOKOM HAy4YHO-METOZUYECKOM ypOBHE H B CpOK.

Or HUCH AH CCCP: Or CK® BHHUL "AMYC-arpopecypch":
Mi.Hay4HHE COTPYNHUK 3aB.0TAENOM a3DOKOCMUYECKUX H |
/ZZV Te%;gyxecxux HCKaHUi ¥4 ,K.D.He

;f’M.M.KupnquKo ‘},d&4co£2a)2§ I'.A,CaMCOHOB
79765 1987, 7205, 7)_1987r.
Ma.Hay4yHH? COTPYZHUK I'n i KOH ¢Top o 0exTa
4M14F.A.ﬂﬂmgg ' g.l.dopeneu
7505 987r. 1505 922, — 987r.

FnasHuEAA0K KTOp NIpoeKTa
’ .C;Zggpy E%B?ﬁyueﬁxo
~T5 06 51 1987r.

Ho torma SWOT-guarpaMMbl Ha3bIBAIUCH TO3UTHBHBIM M HETaTHBHBIM
nH(OPMAITMOHHBIMU MTOPTPETAMHU KIIACCOB.

Nudopmarus o cucreme 3HadeHU (GakTOPOB, 00YCIABIUBAIOIINX TIEPEXO]
00BbEKTa MOJICTUPOBAHUS B Pa3IMUHbIE OyAyIUE COCTOSIHHS, COOTBETCTBYIOIIUE
KJlaccaM, MOXET OBITh NMPUBEICHA HE TOJHKO B JMarpaMMax, MOKa3aHHBIX Ha
pucynkax 14, HO ¥ BO MHOTHX JAPYTUX TaONMWYHBIX U Tpaduueckux ¢opmax,
KOTOpbI€ B JaHHOW paboOTe€ HE MPUBOIATCS TOJIBKO HM3-32 OIPAHUYEHHOCTH €€
o0beMa. B yacTHocTH B 3THX (pOopMax MOXKET ObITh BbIBEJIEHA 3HAYUTEIBHO OOJiee
noiHass uHopManus (B T. 4. BooOImIe BCcs uMeromas B Mojenu). [lomoOHas
noapoOHast uHpopMaIs COACPKUTCSA B 0a3ax JaHHBIX, PACMIOJIOKEHHBIX 10 MyTH:
\Aidos-X\AID_DATA\A0000001\System\SWOTC Cls####Inf3.DBF, rue: «###H» —
KOJ KJlacca ¢ BeAYUIUMU HYJIAMH. DTH 0a3bl oTKphIBatoTcs B MS Excel.
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Ha pucynke 15 mnpuBemneHpl NpuMEpbl HECKOJBKHUX HWHBEPTHPOBAHHBIX
SWOT-auarpamm, oTpakarolyux CUIy M HallpaBJICHUE BIUSHUS PA3IUIHBIX BUIOB
¢dhakTOpOB Ha Oas.

WOaghutar s g
SWOT-AUATPAMMA 3HAYEHWA ®AKTOPA B MOJENU: "INF3"
“TPUNOKEHHE, COIRAHHOE MyTeM BBOAA RaHLIX 3 B[ Inp_data. 3To Ha3BaHHe HARO CKOPPEKTHPOBATE B pexume 131"
@akrop: [1] NON
3navenue: [1] Aeaywka

11 CREHIA BAII
Il Cpemvin

ML 1101 0 LM OLLLELA 1AL COBILL ICIUSPIHL KIACTA:

SWOT-AWATPAMMA 3HAYEHUA ®AKTOPA B MOJENM: “INF3"
"fpuUnoxeHHe, cosnaHHoe NyTeM BBOAA AaHLIX U3 B[] Inp_data. 3To Ha3BaHWe HaAo CKOPPEKTUPOBATL B pexmme 1.31"
®axrop: [1] NON
3Havenue: [2] NapeHs
CocTORMNS, KoTOpbiM AaMHOS IHa haKTopa CTIOCOBCTBYET: CocToRwR, KaTopbin AaNHOS IHas darTopa NIPEMATCTBYET:

| GPELHI BATI ‘ ‘
Cpemua

|| [ crenmmisani
o e

13 13

‘GAMAHE RANHOTO JIAYEI IR SAKTOP 1 IEPEXO

PHcyHOKISHpHMepH SWOT-nuarpamm

B 3akmouenue otmerum, yto SWOT-aHanu3 siBisieTCs MIMPOKO U3BECTHBIM
U OOIIENpPU3HAHHBIM METOJ] CTPATETHYEeCKOTo IaHupoBanusi. OmHAKO 3TO HE
MEIIaeT TOMY, YTO OH IOJBEpPraercs KPUTHKE, YacTO BIIOJHE CHPABEIIUBOM,
00OCHOBaHHOW W XOpOIIO apryMEHTHPOBAaHHOW. B pe3ynmbrare KpUTHYECKOTO
paccmotpenus SWOT-aHanu3a BBISBICHO JOBOJBHO MHOTO €ro CiiabblX CTOPOH
(HEAOCTaTKOB), MCTOYHMKOM KOTOPBIX WYallle BCETO SBIAECTCS HEOOXOIUMOCTH
MIPUBJICUEHUSI SKCIIEPTOB, B YACTHOCTH JJIsl OLIEHKU CHJIBI U HAIIPABJICHUS BJIUSIHUS
dbakTopoB. SICHO, YTO OIKCHEPTHl 3TO JEJNalT HEPHOPMAIU3YEMBIM MyTEM
(MHTYWTHBHO), HA OCHOBE CBOETO ONbITa U MpodeccuoHaIbHOM KoMmeTeHuuu. Ho
BO3MOXXHOCTH DJKCIIEPTOB HWMEIOT CBOM OTPAaHMYCHHUS W YacTO MO Pa3IUYHbIM
MpUYMHAM OHU HE MOTYT U HE XOTAT ATO clejiaTh. TakuMm oOpa3oM, BO3HUKAET
npobnema mnpoBenaeHuss SWOT-anamuza 0e3 TpUBICUYCHHS] OSKCIEPTOB. ITa
npo0iemMa MOXKET pemaTbCs IMyTeM aBTOMAaTU3aluu (YHKIUNA DKCIEPTOB, T.€.
MyTeM U3MEPEHUS CHJIbI U HaIlpaBJICHUS BIUSHUS (AKTOPOB HETOCPEACTBEHHO Ha
OCHOBE sMmHpuyecKkux MaHHbIX. [logoOHas TexHoyorusi pa3paboTaHa JaBHO, €
yxke 6ornee 30 neT, HO, K COXKaJIEHUIO, OHA CPABHUTEIHLHO MAaJOU3BECTHA — ITO
MHTEJJIEKTyallbHasl cucTeMa «UA0C».


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%82%D0%B5%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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Iloozaoaua 4.3. Hccaedosanue mooeaupyemoi npeomMemuoil

oonacmu nymem Uccieo08aHus ee Mooeu

Ecnu Monens npeamMeTHol o01acTh JOCTOBEPHA, TO UCCIIEOBAaHUE MOJAEIU
MOKHO CUUTaThb MHCCJIEJIOBAHUEM CaMOIO0 MOJEIMPYEMOro OOBEKTa, T.€.
pe3yJIbTaThl MCCIEAOBAHUS MOJEIN KOPPEKTHO OTHOCUTH K CaMOMYy OOBEKTY
MOJICTTUPOBAHUS, KIIEPEHOCUTH Ha HETOM.

B cucreme «Diinoc» e€cTh JTOBOJIBHO MHOIO BO3MOYKHOCTEH JUIsI TaKOIro
UCCIIEIOBaHMs, HO B JaHHOW paboTe Wu3-3a OrpaHHuYEHUN Ha €€ O00bBEM MBI
pPaccMOTPHUM JIMIIb PE3YIbTaThl KIACTEPHO-KOHCTPYKTUBHOTO aHallM3a KJIaccoB U
IPU3HAKOB (KOTHUTUBHBIC JUArpaMMBbl U JCHAPOTPAMMBI), a TAaK)Ke HEJIOKaJbHbIC
HEHPOHBI, HEJIOKAJIbHbIE HEHPOHHBIE ceTH, 3d-UHTErpaibHbIE KOTHUTUBHBIC KapThI
Y KOTHUTUBHBIE (QYHKIIUU.

4.3.1. KorHUTHMBHBIE IMATPAMMBI KJIACCOB

OTH IuarpaMMsel OTPa)karOT CXOACTBO/pa3inyne Ki1accoB. Mbl IOydaeM UX
B pexumMax 4.2.2.1 n 4.2.2.2 (pucyHoxk 16).

OTMeTM TakXke, YTO Ha KOTHUTHUBHOM JHAarpaMMe, IPUBEICHHOW Ha
pucyHke 16, TOKa3aHbl Koquvecme@eHHble OLEHKU CXOJACTBA/Pa3iindMs BHJIOB
0aJUIOB MO CBSI3aHHBIM C HUMH 3HAUEHUSM MX XapaKTEpUCTUK. BaxHO, 4TO 3TH
pe3yibTaThl CpPaBHEHMS IIOJIYYEHBI C NPUMEHEHHUEM CHCTEMHO-KOIHUTHBHOM
MOJIEJIH, CO3JaHHON HEenocpeoCmeeHHO Ha OCHOBE IMNUPUYECKUX OAHHbIX, 4 HE KaK
TPaJULIMOHHO JI€JaeTCs Ha OCHOBE OJKCIEPTHBIX OLIEHOK He(opMaan3yeMbIM
yTE€M Ha OCHOBE OIIbITAa, MHTYULIUU U NPOPECCUOHATBHON KOMIIETEHIINH.

CEMAHTUYECKASA 2D CETb KITACCOB B MOAEJIN: "INF3"
KOHCTPYKT KNACCA: [2]-CPEOHWUW BANMN-Cpegxnn
n n nyTem BBOAA AaHbIX U3 B Inp_data. 310 Ha3BaHWe Haflo CKOPPEKTUPOBaThL B pexume 1.3!

13
12
BAX WM ypcx
Tlara u spews coxpmn dopuss: 14.01.2022.02.06:43

(npueecennas

Pucynox 16. KoruutuBHas quarpaMma KiiaccoB

B cucreme «DOupoc» €cTh BO3MOXKHOCTH YNPABIATH HapamMeTpamMu
dbopMHpoBaHUS U BbIBOJA W300paXeHMs, MPUBEACHHOrO Ha pucyHke 16. [lns
ATOT'0 UCHOJIB3YETCS INAJI0r0OBOE OKHO, IPUBEICHHOE HA pUCYHKE 17.
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-
©) 4.2.2.2. 3aganve KNACCOB ANR OTOGPaKEHNS =DEC X

3a303HHE NAPaMETROE OTOSPEKEHHA KASCCOE:

Sanafme y4cno moﬁpamaernbm K.NACCOE:

=
[=3 L]

Japnaime MIN rMogyne YypoBHA CXOOCTES OTOOPaHASMENX KIACCOE

3analme cnocot BEIGOpa KASCCoE 407 OTo6paKEHUA:

{¢ Knaccel o M 1 MIN ypoBHarM crogeTea

" Knaccel o Mk no rMogyno YpoEHEM CHOACTES

3anaiTe pasmep MSOODAKEHMA B MMKCENAR [He Gones 4K

Pasrep no 1800
Paztep no'r: 900

Ok | LCancel |

Pucynox 17. JluanoroBoe oKHO yIpaBieHUs TapameTpaMu (popMUpoBaHUs
U BBIBOJIa M300paKEHHSI KOTHUTUBHOW JTUarpaMMbl KJIACCOB

4.3.2. ArjoMepaTuBHAsi KOTHUTHBHAasl  KJacTepU3alus
KJIacCoB

Nudopmanus o cXOACTBE/pa3Iuyvu KJIACCOB, COJEpIKaIllasiCsi B MaTpUIIEC
CXOJICTBa, MOXET OBbITb BHU3yaJIM3UpPOBAHA HE TOJIBKO B (POpMe, KOTHUTHUBHBIX
qyarpaMM, IMpUMep KOTOpOM TpUBENEH Ha pUCyHKe 16, HO W B Qopme
arJIoOMEpaTUBHBIX JICHAPOTPAMM, TIOJYYEHHBIX B PE3YyJIbTaTe KOZHUMUBHOU
Knacmepuzayuu (pucyHok 18):

OEHOPOrPAMMA KOrHUTUBHOM KINACTEPU3ALIUU KITACCOB B MOLENMN: "INF3"
"MpunoxeHue, cosfaHHoe nyTem BBoAa AaHbIx U3 B Inp_data. 3To HazBaHWe HaQo CKOPPEKTUpOBaThL B pexume 1.31"

CPEHAT BAN Huaxni

CPENHMA BANN-Cpanswi 2

CPEHNA BAN-Beicoxwit 3

MEXKTACTEPHLIE PACCTOSHMS 2 10 61 81 101 121 1 162 182

aowa: 1401202202 12.29
KNACTEPHAS GOPMYNA' (1.(23))

Pucynok 18. JlenaporpaMMa KOTHUTUBHOM arjiOMEpaTUBHOMN KJlacTepU3alliu,
OTpaXkarolias CxoACTBO/pazninune (pakTopoB

N3 pucynkoB 16 m 18 MBI BHUIMM, YTO HEKOTOpPHIE€ BHJbI CXOJHBI IO
JETEPMUHUPYIOIIEH MX CHCTEME 3HAYECHHM XAapAaKTEPUCTUK, W, CIEAOBATEIBHO,
KOPPEKTHO CTaBUTh 3aJadyy WX OJHOBPEMEHHOIO JIOCTHXKEHHUS, a APYrue 1o
CUCTEME 3HAYEHHM STUX MNApaMETPOB CHILHO OTJIWYAOTCS, M, CJIEJ0BATEIIbHO,
SABIIAIOTCA  B3aUMOWCKJIIOYAIOMIMMH, T.€. QJIbTCPHATUBHBIMU UM 1€JIb HX
OJHOBPEMEHHOT'O JOCTHKECHUS SIBJISIETCSI HEKOPPEKTHOM U HEAOCTHXKUMOM, T.K. JJIST
JOCTUXKEHUSI OJHOTO M3 aJIbTEPHATUBHBIX PE3YJbTATOB HEOOXOAUMBI OJHU
3HAYEHHS] XAPaKTEPUCTUK, a JJIsl JOCTHIKEHHS APYTrOoro — COBEPLIEHHO IPYTHE,
KOTOPbIE HE MOTYT HaOII0IaThCS OAHOBPEMEHHO C TIEPBBIMH.
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N3 nenaporpaMMbl KOTHUTUBHOM arJIOMEPAaTUBHOM KJIACTEPU3ALUNA KIIACCOB,
IPUBEICHHON Ha pUCyHKE 18, MBI BUIUM Tak)Ke, YTO BCE Kiacchl 00pa3yroT JBa
IIPOTHUBOIIOJIOKHBIX KJIACTEPA, SABIAIOIIMXCS MOJIOCAMH KOHCTPYKTA, [0 CUCTEME
3HaYEHUI 00yCIaBIMBAIOIINX 3HAYEHUSIM [1apaMETPOB UX XAPAKTEPUCTHUK.

Ha pucynke 19 wmbl BuauM rpaduk U3MEHEHUS MEXKKIACTEPHBIX
PACCTOSIHUN:

ClustCisDist-06pg ]

W3MEHEHUE MEXKNACTEPHbIX PACCTOSIHUI NPU KOrHUTUBHOW KNACTEPU3ALIUM KACCOB B MOJENMU: "INF3"

"MpunoxeHue, cosaaHHoe nNyTemM BBoAa AaHbIX U3 B[] Inp_data. 3To HaszBaHMe HaAo CKOppeKTUpoBaTk B pexume 1.3!"

20000

[ © xonax wexny
1@y 18.30
2 (123 200.00

179.81
159.62
139.43
11924

9905

MexknacTepHbie pacCTosHUA

7886

5867

38.48

18.30
1 2

Howmepa knacrepos ®opma cosaana 14.01 2022-02-15:32
KNACTEPHAS ®OPMYIIA. (1.(2.3))

Pucynox 19. I'paduix uzmMeHeHUsT MEXKIACTEPHBIX PACCTOSTHUMN

4.3.3. KorHUTHMBHbBIC THATPAMMBI 3HaYeHU PaKTOPOB

OTH [auarpaMMbl OTPaKalOT CXOJCTBO/pa3jiiMyue 3HAYCHHH IapaMeTpOB
XapaKTEPUCTHK MO UX CMBICIY, T.€. IO COAEpKalleicss B HUX HHPOPMAILIUU O BHIE
Oanna. DTy AuarpaMMbl Mbl Tiosrydaem B peskumax 4.3.2.1 u 4.3.2.2 (pucynok 20).

SemNetA 2300001 jpg ]

CEMAHTUYECKASA 2D CETb NMPU3HAKOB B MOLEJN: "INF3"
KOHCTPYKT NPU3HAKA: [1]-NTON-deBywKa
n n nyTem BBofia AaHbix u3 B Inp_data. 3To Ha3BaHWe Hafl0 CKOPPEKTUPOBaTh B pexume 1.3!

‘ [#anason KOROB NPHIHAKOE: 147

Yposens cxoncreane newee: 0%
Ykeno ore eMbIX NpHSHAKOB: 12
Cnoco Bei60pkn KAGCCOB: MAX # MIN yp.cx.
[ara u Bpens cosnanws chopuibi:  14.01.2022-02:16:48
C; MpHIHAK2M (TPRAUNAN (AKTODOB, CHCTENE QeTepHMKALMN):
cxonc KPACHOTO ysera, Tonuwsa xpy
PAINNYME VHETO usera, Tonauka numM B

Pucynoxk 20. cxonctBo/paznuuue GakTopos
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U3 pucynka 20 BUAHO, 4TO BCe 3HaUEHUS (PaKTOPOB 00pa3yroT ABa KPYITHBIX
KJIacTepa, MPOTHUBOIOJIOKHBIX MO UX CMBICIY. DTH KJIACTEPhl 00pa3yloT MOJIOCca
KOHCTPYKTA.

OrMmeTuM, YTO Ha KOTHUTHBHOW JuarpaMMe, MPUBEICHHOM Ha pucyHke 20,
NIOKa3aHbl KOJ1UYeCMEEeHHble OLIEHKU CXOJCTBa/pa3inyusl 3HaYeHUil (HakTopoB,
IIOJIy4YCHHBIE C TPUMEHEHHEM CHUCTEMHO-KOTHHUTHBHOW MOJEIM, CO3JIaHHOU
HEenocpeoCmeenHo HA OCHO8e IMNUPUYECKUX OAHHBIX, 4 HE KaK TPaAULMOHHO
JieNaeTcsi Ha OCHOBE SKCIIEPTHBIX OIEHOK HePOpMalIU3yeMbIM IyTeM Ha OCHOBE
OTIbITa, MHTYULIUU U TPOPECCHOHATHLHON KOMIETCHIIUH.

HuarpamMma, npuBeieHHass Ha pucyHke 20, mojlydeHa Ipu I[apaMerpax,
IIPUBEACHHBIX HA pUCYHKE 2 1.

t) 4.3.2.2. 3apanne NpU3HAKOB ANA 0ToBpaxeHna - O x

3ananue NapameTpoB OTOBPAKEHIA NPU3HAKOE:
3anaifre wicno oToGpakaeMbIx NPH3HAKOE: | EEE]
Janaitre MIN mMoayne ypoeHa cxoacTES OTOSPaKAEMBIX NPUZHAKOB: 80
3anaime cnocot Bbifopa NPH3HAKOE ANA OTOBPaKEHWA:
# MpusHaku c MAX W MIN yposHAMM croncTEa

" Npusnaku ¢ MAX no Moy YpoBHEM CHOACTES

3anaiime pasmep UsoOpaxeHHs B NWKCeNAx [He Gonee 4K

Pazmep noX: 1800
Pasmep no': 900

Ok ‘ LCancel |

Pucynok 21. [1apameTpsl 0TOOpa>keHHsSI KOTHUTUBHOM JHarpaMMbl,
MPUBEJICHHON Ha pucyHke 20

4.3.4. ArsioMepaTUBHAS KOTHUTHBHASA KJIACTEPU3aALUA

3HaYeHH#l GaKToOpoB
Ha pucynke 22 npuBenena ariioMepaTvuBHast JEHAPOTpaMMa KOTHUTHUBHOM
KJIACTEpU3allUd 3HAaYeHUM (aKkTopoB M TrpapuK HU3MEHEHHS MEXKKIIaCTEPHBIX
paccTosiHUM, OJyYEHHbIE HA OCHOBE TOM K€ MAaTPHUILIbl CXOACTBA MPU3HAKOB IO UX
CMBICIIy, YTO M B KOTHHTHBHBIX JUarpaMMmax, IpUMEp KOTOpPOM NpPHBEACH Ha
pucyske 20.

OEHOPOrPAMMA KOrHUTUBHOW KNACTEPU3ALIMM NMPU3HAKOB B MOJENM: "INF3"
"MpunoxeHue, cosfaHHoe NyTeM BEOAA AaHbIX U3 B[] Inp_data. 3To HaaBaHWe HaZlo CKOPPEKTUPOBaTL B pexume 1.3!"

OBPA30SAHHOCTE POLUTENEN-Cpeansn Lixona 1

0N apern

PACA, STHUHECKAS MIPHHALTEXHOCTE-Tpynna A 3

PACA. ITHUHECKAR NPVHALTEXHOCTL-Tpynna B

KYPC NOArOTOBKY K TECTHPOBAHUIO-He npofiaen 16

A30BAHHOCTL PORUTENEN-Crapuan wikora 12

OBEA Be: it 3
)Tl PORUTENEN-Mnazumi crewwanirer 10
f - 1 j—‘

PACA, STHUHECKAR NPVHALNEXHOCTE- pynina 2
OBPAZOBAHHOCTD POIMTENER Yanrmiue

OBER-Osuntal 15
KYPC NOArOTOBKA K TECTHPOBAHMIO-Tpoiae 7
OBPAZOBAHHOCTD POLMTENEN Baxananpua 8
PACA, STHUMECKAS NPYHALNEXHOCTb- pynna - B

OBPA30BAHHOCTL POQUTENE-MarwcTp 9

o
MERKMACTEPHBIE PACCTORHMA 2 “ o7 £ Rl RE] 166 73 200

KIACTEPHAS GOPKYIIA ((11.((2.(3.5))((4.16)(12.14)).{10.01.(7.13).(15.(17.8 (6 3)))

Pucynok 22. JlenaporpaMmma arjaoMepaTUBHONM KOTHUTHUBHOM KJlacTepU3aIlin
MIPU3HAKOB
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W3 nennporpaMMbl Ha pUCyHKE 22 MbI BUJUM, YTO BCE 3HaUY€HUS (AaKTOPOB
00pa3yroT 2 4eTKO BBIPAXKEHHBIX KJIacTepa, 0ObEAMHEHHBIX B MOJIIOCAa KOHCTPYKTA
(moka3aHbl CHHUMM U KPACHBIM 1[BETAMH ).

Xopomo BuAHA TPYNIUPOBKA IIPU3HAKOB II0 HMX CMBICIY, T.€. IIO
coaeprkalieiics B HUX uHpopmauuu o 0amie. 3nauenusa hakmopoeé na noarocax
Koncmpykma paxmopoé (pucynox 22) oobycnagnugaiom nepexoo o0vekma
MO0enupoeanus 6 COCMOAHUA, coomeemcmeyrujue Knaccam,
npeoCcmagieHHbIM HA NOJIIDCAX KOHCmPYKma Kiaaccoe (pucynku 18 u 20).

Ha pucynke 23 mpuBeneH rpaduk MeXKIaCTEpHBIX PACCTOSHUN 3HAUCHUH
MPU3HAKOB.

U3MEHEHUE MEXKNACTEPHbIX PACCTOSHWUM NPU KOFHUTUBHOW KNACTEPU3ALIUM MPU3HAKOB B MOAENM: "INF3"
“MpunoxeHue, cosgaHHoe NyTem BBoaa AaHbix 3 B[] Inp_data. 3to HasBaHMe Hago cKOppeKTUpoBaTh B pexume 1.3!"
200.00

Paccionnme Moadly Knaciopaum

) 5
).A10.0147.13).015.017.(8.(6. S 200.00

MexKknacrepHbie paccTonHua
2

2 1 4 3 7 3 8 10 5 2 9 " 13 " 15 1%
Howmepa knactepos opwa comaana 1401202202 20 68
KNACTEPHAS GOPMYNA: ((11,((2.(3.5)).((4,16).(12,14)))) (10 {1.((7.13).(15.(17 (8 (6. 9)))))}

Pucynox 23. I'paduik n3MeHEHHS MEXKIACTEPHBIX PACCTOSTHUH
IPY KOTHUTUBHOMW KJIACTEPU3ALMU 3HAYCHU (PaKTOpOB

4.3.5. HeslokajibHbIE HEIIPOHBI M HEJIOKAJILHbIE

HEHPOHHBbIE CeTH
Ha pucynke 24 npuBenéH npuMep HEJIOKAIHLHOTO HEHPOHA, a Ha pUCYHKE 25
- (pparMeHT OJTHOTO CJIOS HEJIOKATHLHOW HEMPOHHOM CeTH:

HEMNOKANbHbIVN HEWPOH B MOLENNU: "INF3"
Heitpon: [2]-CPEAHWUN BANN-Cpeanuin
n n nyTem BBOAa AaHbiX W3 B Inp_data. 310 HasBaHWe Hafl0 CKOPPEKTMPOBaTL B pexume 1.3!

[1] CPEQHHA BAA
[2] Cpeanmi

nnnnnn

T OTHOGHTEALHY CHAY BAKAHHS.

Pucynok 24. [Ipumep HeNOKaIbHOTO HEHPOHA, OTPAXKAIOIIETO CHITY
Y HampaBJeHUE BIUSHUSA (PaKTOPOB
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MAPETO-NMOAMHOXECTBO HENOKANbHOW HEMPOHHOW CETU B MOJENMU: "INF3"
Oto6paxeHo: 99.23% Hanbornee 3HaYUMbIX CUHANTUYECKMX CBA3EN
"MpunoxeHue, co3aaHHoe NyTemM BBoAa AaHbix u3 B[] Inp_data. 310 HasBaHMe Hafo CKOppeKTUpoBaTh B pexume 1.3!"
Helpose SV Ty |
{1,3)=>

1,17 =>

ee: 0.000% o7 pax.make.

AKTVUBYMPYIOWAS canst mexay " KPACHBIM useTom popNaTENOTH
HHR DOPHLL |$ur.zuzz~nz:27:nn

Cassu mexay W He Uset nuHum 3HaK CBRa (+'.-), @ TONIUMHA NUHWM - CHATY CBASH: ’
— "

TOPMO3SILLAS ceasb Mexay " CWHUM usetom

Pucynoxk 25. OnuH ciioit HeTOKaJIbHOW HEHPOHHOM CETH, OTPasKAIOIIHIA
CUJTy Y HaNpPaBJICHUE BIWSHUSA 3HAYCHUN

HelipoHbl pacnosioeHbl cjaeBa HanpaBO B TMOPSAJKE YOBIBAHHS CHUJIBI
JeTepMUHAIINN, T.€. CJ€Ba HAXOAATCA PE3yibTaThl, HauboOJee KECTKO
00ycCJOoBJIEHHbIE 00YCIABIUBAIOIIMMHU WX 3HAYCHUSIMU (DaKTOpamu, a CIipaBa —
MEHEE JKECTKO 00YCIIOBJICHHBIE.

Mogens  3HaHUA  CcUCTEMBI  «OUIOC»  OTHOCUTCA K  HEeYEemKUM
OeKnapamueHvlmM TUOPUIHBIM MOJACISIM U OOBEAMHSET B cebe HEKOTOpPHIC
OCOOCHHOCTH HeWpoceTeBoW W (PpeiiMOBON Mojelied IpeAcTaBiIeHUS 3HAHUM.
Knaccel B 3TON MOJenM COOTBETCTBYIOT HeWpoHaMm W dpeiimam, a MpPU3HAKU
perenTopaM U mmarusM (omucaTeNbHbIE MKaIbl — CIIOTaM).

Ot ¢peliMOBOM MOJIeTH TIPEACTaBICHUS 3HAHUM MOJICTbh CUCTEMBI «DUI0CH»
ornuyaeTcsi cBoed A(P(PEKTUBHOW U MPOCTOW MPOTPAMMHOM peanu3alue,
MOJIYYEHHOU 3a CYET TOrO, YTO paszHble (peiiMbl OTIMYAKOTCA APYT OT JIpyra He
HAa0OpOM CJIOTOB W IIMAaLMH, a Jullb uHopMmanueid B HuX. [loaToMy B cucreme
«OUaoc» mpH YBEJIMYECHUH 4Yuciaa (peidiMOB camMO KOJIMYECTBO 0a3 JaHHBIX HE
YBEIIMYUBAETCS, @ YBEJIUYUBACTCS JIUIIIh UX PA3MEPHOCTD.

Ot HelpoceTeBOM MOJEIU TPEACTABICHUS 3HAHUW MOJIEIb CHUCTEMBI
«OUA0C» OTIMYACTCS TEM, UTO.

1) BecoBbie KOdPUIMEHTHI HAa  perenTopax He MNOA0UParOTCs
UTEPAIIMOHHBIM METOJIOM OOpaTHOTO PACHpPOCTPAHEHUS OIIMOKH, a CUHUTAIOTCS
OpPSMBIM CUETOM Ha OCHOBE XOPOIIO TEOPETHUYECKHM OOOCHOBAaHHOM MOJICIH,
OCHOBAaHHOMW Ha T€OpUHU WH(OOPMAITUH (3TO HATTIOMHHAET 0aleCOBCKHE CETH);

2) BecoBbie KOA(P(HUIIMEHTHI UMEIOT XOPOIIO TEOPETUIECKA 0OOCHOBAHHYIO
COJZIEP KaTEIIbHYIO0 HHTEPIIPETAINIO, OCHOBAHHYIO Ha TeOpHH UH(POpMAIInK;

3) HelpoceTb  SIBISETCS  HEJOKAJIbHOM, Kak  ceilyac  TOBOPSAT
«IIOJTHOCBSI3HOMN.

4.3.6. 3d-uHTErpajbHble KOTHUTHBHbIE KAPTHI
Ha pucynke 26 npuBeneH ¢pparmeHT 3d-UHTErpaibHON KOTHUTUBHOM KapThl.
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3d-uHTerpanpHas KOTHHTHBHAS KapTa SBISETCS OTOOpaKCHHEM Ha OJHOM
PUCYHKE KOTHUTHBHBIX AUArpaMM KJIacCOB M 3HAUYECHUN (PaKTOPOB, OTOOPAKEHHBIX
COOTBETCTBEHHO Ha puUCyHKax 16 u 20, U OJHOro CJI0d HEHWPOHHOW CETH,
MPUBEIACHHOTO Ha pUCYHKE 25.

IntCognMap0001inf.jpg a
MAPETO-NMOAMHOXECTBO HENOKANIbHOM UHTEMPANBHOM KOTHUTUBHOW KAPTbI B MOAESMN: "INF3"
Oto6paxeHo: 99.23% Haubornee 3HAYMMbIX CUHANTUYECKNX CBA3eH
"MpunoxeHune, cozaaHHoe NnyTeM BBoAa AaHbix u3 B Inp_data. 3To HazBaHWe Hafo CKOppeKTUpoBaTh B pexume 1.3!"

Heitpors:
3=

e © =

Ceasu mexay W Hei Uset nuHum 3HaK CBA3K ('+','), a TONWMHA NUHWK - CUNY CBASK: Koaw Hau.u kon.wedpowos: —1-3 Orospaxare ue Gonee: 1000 consed
t i e ~ Koau wa'.u kon.peyentopos: 1-17 OTOGPaxXaTL COAIM C HHTENC.5oAee: 0.000% OT GaKT.MAKC.
— AKTUBUPYIOLLAS] cansb mexay " KPACHbBIM usetom OTospaxats ne Goaee: 16 nedponon COpTHPOBK CBAIEA N0 NOAYAID WHCHODHATHBHOCTH
TOPMOSSALLAA cesse Mexay W HeWt CWUHUM usetom Oro6paxath e Gonce: 16 peuentopos Nara u Bpens cosnanus popuu: 14.01.2022-02:31:59

VPI/IC}/HOK 26. 3d-HHTer[3anLHa;1 KOTHUTHBHAS! kapta B CK-monenu Inf3

4.3.7. KoruutuBHble GyHKIUN
BwmecTo onmcanust Toro, 4To mpeaCcTaBIsIOT COO0NW KOTHUTUBHBIE (PYHKITUH,
npuBezeM help cooTBeTCTByIOIIETO pesKMMa CUCTEMBI «HI0C» (pUCYHOK 27).
@) 4.5. Busyans3auma KorHUTHEHEIX Q)YHKL\ME“_.“_‘-_.‘:' El ﬁ1

UTi0 TaKOE KOPHUTHEHSA PUHKLLWA.

Brsyanisauna npares, ofpaTHBIK, NOSMTMEHSIX. HEMETHEHBIX, NONHOCTEID M 43CTHYHD PEAYUMDOBAHHEIX K.OrHWTHEHBEE PYHKLWA
K.OrHWTHEHEA YHKILMA NPEACTABAST COB0M FPAPHYECKOE OTOBDAHEHWE CUNBI W HANDABNEHKA BAMAHHA PASHYHEIX SHAMEHMI
HEKOTOPOrD $aKTORa Ha NEPEXolEl DFBEKTA YIPABNSHHA B GUIYLINE COCTORHMA, COOTEETETEYMIME KASCCaM. KorHUTHBHEIS
PYHK UMK MPEACTAENADT COS0MA HOBEE NEPCMEKTHEHEIR WHCTPYMEHT OTREHEHMA W HAMNAGHORA BU3YaNWZAUMK SaKOHOMERHOCTEN
W 3MMMPHYECKIHE 3aK0HOE. PaspatioTka conepiaTenbHoi HAYMHOM MHTEPMPETALMM KO HHTHEHBIX GYHIKUMEA NDEACTABNAET cofok
CNocof NOSHIHMA NPHPOAL, 06WECTES W HEA0EEKE. KOMHHTHEHEIE SYHKUMKM MOrYT ShTh! NPAMEIE, OTPEHAIILMWE SEEHCMMOCTE
KAACCOS 0T MPMSHEKOE, 060G EI0ILME HHPOPMAUMOHHBIE NOPTRETE MPMEHAKOE; 0GPATHEIZ, OTRIHAIOLIME S3BHCMMOCTE MPHSHAKOE
OT KNACCOE, OG0GLLAHWME MHPOPMAUMOHHEIE NOPTPETE KAACCOE; NOSHTHEHEIE, NOKASLIBAIWHE Yehy CNOCOBCTEYDT CHCTEME
AETEPMUHALHH; HEM STHEHEIS, OTPAKAKILHE Y2y NPEMATOTEYHIT CHCTEME ASTEPMUHALLMH; CPENHEBEEELIEHHEIE, OTPaHKEHILIMHE
COBOKYMHOE ENHAHME BCEY SHIYEHWA BaKTOPOE Ha NOBSAEHUE OFLEKTE [MPUYEM B KAYECTEES BECOB HAGMOIEHUA UCNoNLEYETCH
KOAMMECTED HHPOPMELHM B SHAYEHUM SPMYMEHTS O SHIUEHUAR DYHELMM] Pa3AHYHON CTENEHBI PEAYKLUMH K CTENEHED
AETEPMIAHALMM, KOTOPAA OTRAKSET B MPAPUYECKOR POPME (B POPME NONOCE] KOAMYECTED SHAHUE B SPrYMEHTE O 3HAYEHMA
PYHELHH H ABAETOA SHANDMOM H 06061 EHWEM LOBSPHTENEHOMD MHTEpEana. Eci oToSpasuTe NOaMaTPMUY MATPHUE SHAHKA,
OTOGPAKEA LEETOM CHAY W HANPAEAEHWE BAWAHWA KaKL0H MPA0ALMM HEKOTOPOR ONHCATENEHOR WKANL Ha Nepexod 0fbekTa B
COCTOAHMA, COOTBETCTEYLME KNACCak HEROTOPOM KASCCHPHEALMOHHOMN WK AL TO NOAYYMM HEPEIYUMPOBAHHYK KOrHUTHEHYKD
PYHELMARD. KOPHUTHEHEIE YHKLMAM ABIAKITCA HAMGONEE PASEMTEIM CREACTEDM USYNEHMUA NPHYAHHO-CAEACTEEHHEIR 33BHCHMOCT e
B tOENMPYEMOl NPEAMETHOMN DBNSCTH, NPELOCTABNABMEIM CHETEMOE "IHaoc". Heofonumo OTHMETUTE, YTO Ha BMI PYHKLUEA
BAMAHUA METEMATUYECKOl ropenso ACK. HE HakK. CH HMKSKWX Orp. i, B YACTHOCTH, OHMW MOrYT SbiTb
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Nyuerko E.B. MeTon BH3YaMM3a1AM KOMHWTHEHEE PUHKLKA - HOBBIN MHCTRYMEHT WCCNEN0BAHWA 3 MIMPUYECKME DaHHBI SonbWoR
pastepHacTd ¢ E.B. Muuenko, A1 Tpyres, ILK. Baraeik 2/ MoauTemariieckui ceTEE00 3ASKTPOHHEI HAYYHBIN HyYpHAN
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BHayanuzauMH KOTHHTHEHLIX (hyYHKUHA | Cr.a4aTe NonGopkY NYGAHKSLMA MO KOTHHTHEHEIM SYHKLMAM |

T{TEPATYR.COBINKM HA CTATEW MO KOTHHTHEHBIN YHKILHAM | Cra4aTh NOASopKY MYGAMKALHA N0 YIPABASHUI SHAHMANM |

Pucynok 27. Help pexxuma Bu3yanuszanuu KOTHUTUBHBIX (DYHKIIHMA
KoruutuBHas ¢yHKIMsS mpeacTaBiseTr coOod rpaduueckoe oToOpaxkeHue
CWIbl W HAaNpaBJE€HUS BIMUSHUS Pa3IMYHbIX 3HAYEHUH HEKOTOporo (akrtopa
(mpU3HAKOB) Ha TMeEpexoibl OOBEKTa yMOpaBiICHUS B OyAylIMe COCTOSHHS,
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COOTBETCTBYIOMHUE Ki1accaM. Kitacchl SIBIISIOTCS TpafausiMy KI1acCu(DUKAITMOHHBIX
IKad.

KornutuBHbele (yHKIMH TPENCTABISIOT COOOM HOBBIM NEPCIIEKTUBHBIN
WHCTPYMEHT  OTPaXEHHUS U  HAlIIHOM  BU3YyalIU3allMd  SMIUPUYECKHUX
3aKOHOMEpPHOCTEH M HMIUPHUYECKUX 3aKkOoHOB. Pa3paboTka conep:kaTelbHON
HAy4YHOM HMHTEpIpETalMi KOTHUTHBHBIX (YHKUIUUA MpPEAcTaBiIeT coOOM crocod
MO3HAHUSA MIPUPOIBI, 00IIIECTBA U YETOBEKA.

KorautuBHble (GyHKIIMH MOTYT OBITh: MPSMBIE, OTPAKAIOIINE 3aBUCUMOCTh
KJIACCOB OT MPHU3HAKOB, 000OIIaromue HHHOPMAIIMOHHBIE MTOPTPETHl MPU3HAKOB,
oOpaTHBIC, OTPaKAIOIIUE 3aBUCHMOCTh IMPHU3HAKOB OT KJIACCOB, 00OOIIArOIIHE
WH()OPMAITMOHHBIC TOPTPETHI KJIACCOB; TO3WTHUBHBIC, TIOKA3BIBAIOIINE YEMY
CIOCOOCTBYIOT  cuUcTeMa  JaeTepMuHanuu  (0003HayeHbl  Oenoil  JMHUEH);
HETaTHBHBIC, OTPAKAIOIIME YeMy TMPEMATCTBYIOT CHCTEMa JIeTePMUHAIIUU
(00o3HaYEHBI YEPHOW JIMHUEHN); CpeIHEB3BEIICHHBIC, OTPAXKAIOIIUE COBOKYITHOE
BIIUSIHUE BCEX 3HaueHUM (aKTOpPOB HA MOBeJeHHWE 00BEKTa (IMIPUYEM B KAayeCTBE
BECOB HAOJIIOJICHUN MCIOJb3yeTCd KOJIMYEeCTBO HMHGOpMAIMKM B 3HAYEHUU
apryMeHTa O 3HauYeHUsAX (YHKIMH) Ppa3IUYHON CTENEHbIO PEIyKIUUA WIH
CTETNIEHBIO JIETEPMUHAIIMU, KOTOpasi oTpaxkaeT B rpadudeckoii ¢popme (B dhopme
MOJIOCHI PA3HOM TOJIIIUHBI) KOJTUYECTBO 3HAHUHN B apryMEHTE O 3HAaUCHUH (PYHKITUU
U SIBJISIETCS @HAJIOTOM M 0000IIIeHNEM JJOBEPUTEIILHOTO HHTEpBaIA.

Ecnmm oToOpa3uts moaMaTpuily MaTpHIlbl 3HAHUS, OTOOpaXkasi IIBETOM CHUTY
Y HAIPaBJICHUE BIIMSHUS KKIOW T'paJallid HEKOTOPOM ONMUCATEIBHOM IIKAaJbl Ha
nepexoi OO0BEKTa B COCTOSHUS, COOTBETCTBYIOIIME KjaccaM HEKOTOpPOH
KJIACCU(DMKAITMOHHOW IIKAJIBI, TO TMOJIYYUM HEPEAYIUPOBAHHYI) KOTHHUTHUBHYIO
(byHKLHIO.

KorautuBHble (yHKIHHM SBISIOTCS HauWOOJee Pa3BUTBIM  CPEICTBOM
W3YYEHUSI TPUUUMHHO-CIICACTBEHHBIX 3aBUCUMOCTEN B MOJICIIMPYEMOU MPEAMETHON
00JacTH, MPEOCTABIIEMbIM cucTeMon "Iiaoc".

Heo6x01uMO OTMETHUTD, YTO HA 6UO PYHKUUIL 6TUAHUL MAMEMAMUUECKOU
mooenvo ACK-ananuza He Haknlaovlieaemcs HUKAKUX O2PAHUYEHUN, B
YaCTHOCTU, OHU MOTYT OBITh U HE U PepeHIpyemsbie.
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Pucynoxk 28. [Ipumeps korautuBHBIX GyHkimi B CK-monenn INF3, otpakaromux

CUJIY Y HalpaBJIeHHE BIHUSHUSA (JaKTOPOB CPEHEro Oaia Ha €ro BHL

W3 KOrHUTUBHBIX (DYHKIWH, MPUBEJACHHBIX HA PUCYHKE 28, XOpOIIO BHUIHO,
4TO 3ABUCUMOCHU MedxcOy pakmopamu cpeoHezo Oannla u e20 Kiacca 6
OCHOBHOM UMeEIOm 0060J1bHO NPEOCKA3YeMbLIl XapaKmep.
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7. BLIBOABI

Kak mokaspiBaeT aHaimu3 pe3ysNbTaTOB UWCICHHOTO AKCIEPUMEHTa
NPEJIOKEHHOE U PEaT30BaHHOE B CHUCTEME «DUIIOC» pEIICHHE MOCTaBICHHBIX
3a/1a4 SBIIACTCS BIIOJHE 3(PPEKTUBHBIM, YTO TTO3BOJISIET 000CHOBAHHO YTBEPKIATh,
9TO I1eJIb Pa0OTHI JOCTUTHYTA, TOCTABIICHHAs TIpobJieMa pelieHa.

B pe3ynbTaTe mponaenaHHON paboThl, ¢ TOMOIIBIO CHCTEMBI «DUI0C» ObLIH
CO3/IaHbl 3 CTATUCTHYECKHE W 7 CHCTEMHO-KOTHUTHUBHBIX MOJENIeH, B KOTOPBIX
HETMIOCPEACTBEHHO Ha  OCHOBE OJMIIMPUYECKUX  JAHHBIX  C(HOPMUPOBAHBI
00001IeHHBIN 00pa3 cpeHero 0asia, U3y4yeHo BiIMsSHUE (PaKTOpPOB, M, HA OCHOBE
ATOTO, PEIIEHBI 3a/la4il WACHTU(UKAINN, KIACCU(PHUKAIMU U HCCISIOBAHUS
MOJICTTUPYEeMON IPEIMETHON 00JIaCTH ITyTEM HUCCIISIOBAHUS €€ MOACIH.

Co BceMHU MOJICIISIMH, CO3JIaHHBIMU B JIAHHOM CTaThe, MOYKHO O3HAKOMHTBHCS
ycTaHoBUB obnauHoe Ditnoc-nprnokerne Ne309 B pexxume 1.3 cuctembr « IUI0CH.

Camy cucreMy «OHUI0C» MOXKHO CKadyaTb C calTa aBTOpa IO CCBLUIKE:
http://Ic.kubagro.ru/aidos/ Aidos-X.htm.
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