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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyabHicTh TeMH. HaB4yanbHMI Tpoliec € MepeloBOI0 Tally33i0 PO3poOKM il BIPOBAIKEHHS
MPOTrpecUBHUX iH(POPMALIHUX 1 KOMI'IOTEPHUX TEXHOJOTIA. B yMOBax HayKOBO-TEXHIYHOTO MPOTPECY
MIIBUIYIOTHCS. BUMOTH JI0 SIKOCTI OCBITHBOTO TPOIIECY, O€3yMUHHO 30UIbIIyeThCs 00'eM iHMOpMAIii, sIKy
HEOOXiJJTHO 3acCBOIOBATH CTYAEHTOBI NpPU CTallMX CTPOKAax HaB4yaHHA. CHpUSIOYH MaKCUMaJIbHOMY
PO3BUTKOBI 3/1I0HOCTEH JIFOIMHY 0 caMopeartizaiii, HoBi iHpopMaIiifHi TEXHOJIOTIT J03BOJISIOTH IIPOBECTH
paHHIO AudepeHiaio 1 npodiai3alilo HaBYaHHSA, OpraHi3yBaTH IHAMBIAyalbHE Ta JUCTaHLINHHE
HaBYaHHS, 3a0e3neunTy oro Ge3nepepBHICTh. TuM camMuM 1H(GOpPMAILIINHI 1 KOMIT'IOTEPHI TEXHOJIOTIi B
OCBITM BE€AYyTh 0 KOPIHHOI 3MIHM TEXHOJIOT1i OJiep’KaHHsS HOBUX 3HaHb — €(EeKTUBHOI opraHizauii
Mi3HaBaJIBHOI ASTBHOCT1, HA OCHOBI 1HIMBIAyasi3allii HAaBYaHHS PH 30€peKEHHI IUTICHOCTI HABYAJIBHOTO
MpoIlecy 3a paXyHOK MPOTpaMyBaHHS i IMHAMIYHOT aanTailii aBTOMaTH30BaHUX HAaBYATHHUX CHCTEM.

Jlyig migBUIeHHsS] e(PeKTUBHOCTI MPOLIECY HAaBUAHHS aKTyaJIbHOIO CTae MpobiemMa BIPOBAKEHHS
Cy4acHMX MaTeMaTHYHUX METO/IB 1 MPOrpecuBHUX 1HPOPMaLIITHIX TexHOoIOT1H. Posrasaaroun nmpobiemy
MiIBUIIEHHS €()EeKTUBHOCTI TpoIlecy HaBuaHHsA, Taki gochigauku, sk B.I1. becmampko, K.M. Jlenek,
Y.JI. Kynucesuu, E.T'. IletpoB, H.B. [llapoHoBa cepen KOMIIOHEHTIB MpOIleCy HaBYaHHS BKa3ylOTh Ha
KOHTPOJIb 3HAHB 1 IMAKPECIIOITH HOTO BKIIMBE MICIIE B pillieHH] 1€l mpooieMu. OaHUM 13 TPOTPECUBHUX
HaIpsIMKIB B 00J1aCT1 aBTOMaTU30BaHOTO KOHTPOJIIO 3HAHB CTY/ICHTIB € MOJJAHHS CUCTEMHU KOHTPOJTIO 3HAHb
SIK CHUCTEMHU YIpaBJiHHSA, sKa (OpMye KEpyroui BIUIMBH 3 METOIO ONTHUMI3aIlli Mpollecy HaBYaHHS W
KOHTPOJIIO.

Takum 4MHOM, TeMa JMcepTaliiHoi poOOTH, IO CIpsSMOBaHa Ha MOOYAOBY MoJelei Ta 3aco0iB
OI[IHIOBaHHS 3HAaHb B aBTOMATHU30BAHUX HaBUAIbHUX CUCTEMAX, € aKTyaJIbHOIO.

3B's130Kk Po0OTH 3 HAYKOBMMM IporpaMaMu, IjiaHamum i temamu. Jluceprariitna poboTta
BIJINIOBIIa€ HaINpsIMKaM HAaYKOBHX IOCIiKeHb Kadenpu enekrpoeHepreTHku CyMCBKOTO JepyKaBHOTO
YHIBEpCUTETY 1 BUKOHAHA B paMKax JepKOr0KeTHOT TeMu “Moeni, MeTou Ta iHpopMaliiiHi TeXHOJIOT1i
JIarHOCTUKK Ta BHOOpPY MapameTpiB ckiIagHux cuctem ynpasniHHs (Ne JIP 0105U002996 MOH
VYkpainu). B mexax Bka3zaHoi TeMu 3700yBaueM Yy SIKOCTI BHKOHABISl pPO3pOOJIEHI MoOJeni, sKi
BUKOPHUCTOBYIOTHCS MPHU MOOYAOBI MiICKCTEMU KOHTPOJIIO 3HAHb aBTOMATH30BaHOI HABUAIBHOI CHCTEMHU,
iHpOpMaliitHy TEXHOJIOTIIO Ta 3acO0M aBTOMAaTH30BAaHOIO OLIHIOBAHHS 3HAHb.

Mera i 3agaui gocaigkeHHsi. MeToro AMCEPTALIMHOTO JOCITI/DKEHHS € CTBOPEHHsS Mojeneil Ta
3ac00IB aBTOMAaTH30BAHOTO KOHTPOJIIO 3HaHb 32 PaXyHOK PO3BUTKY Teopii i MpoOIEeMHO-OPIEHTOBAHOTO
IHCTpYMEHTapito, CIpsIMOBAaHUX Ha (hopMalizallito MpoLecy OLIHKK 3HaHb. BiAMOBIAHO 10 MOCTaBIEHOT
METH B pOOOTI BUPIIIYIOTbCS HACTYIIHI 3a/1aui:

1. BukoHaTu aHaii3 METOJIB, MOJENel Ta MPOTPaMHUX 3aCO0IB OI[IHKM 3HAHb B aBTOMATH30BaHHX

HaBYaJIbHHUX CUCTEMAX.



2. Po3pobutH iHpopMaIiiHy MOIENb MPOLECY ABTOMATU30BAHOT OLIIHKU 3HAHb.

3. Po3pobuty npunnunu Gpopmaizaiii eBpECTUKY BUKJIAAa4a IPU MiICYMKOBOMY OI[IHIOBaHH1 3HAHb.

4. Po3pobuTu MOJIeNIb aBTOMAaTHU30BAHOI aJanTalii mapameTrpiB CUCTEMHU OLIHKU 3HAHb JI0 BUMOT
KOHKPETHOTO BUKJIa[aua.

5. Po3pobuTti Moaenh KOperyBaHHSI OTOYHOI OLIHKM 3HAHB i3 ypaxyBaHHSIM 4Yacy BUTPAa4eHOTO Ha
BUKOHAHHS KOHKPETHOTO 3aBJaHHS.

6. BukoHaTtu mpakTHYHY peaji3allilo, 3alporlOHOBAaHMX MATEeMAaTUYHHUX MOJENICH OIHKKA 3HaHb Yy
BUIJISI/I1 BIAMOBIAHOTO MTPOIPaMHOTO 3a0€3MeUeHHs Ta IPOBECTU IMPAKTUYHY anpoOalito 3aponoHOBaHUX
ITOPUTMIB TIJCYMKOBOT OI[IHKU 3HAHb.

06'ekm docniddicenHs — MiACUCTEMa KOHTPOJIIO 3HAaHh aBTOMATHU30BaHO1 HABYAIBHOT CUCTEMH.

IIpeomem docnioxcenns — MaTeMaTU4YH1 MOJIEIT1 OLIIHKY 3HaHb, 1110 BUKOPUCTOBYIOTHCS B MIICUCTEMI
KOHTPOJIIO 3HaHb aBTOMATU30BaHOI HABYAJILHOI CUCTEMHU.

Memoou oocniosxcenns. JIjig NOCATHEHHS METH | 3a/1a4, IOCTAaBJIEHUX Y poOOTi, BUKOPHCTOBYBAJIUCH
METO/IM HITYYHOI'O IHTEJIEKTY: TeOpisl HEUITKUX MHOHH 1 HeUITKa JIoTika — JJs popmatizailii eBpucTUKU
BHKJIaJiaua MpH OLIIHIOBaHH1 3HaHb; TEOPis IITYYHUX HEHPOHHUX MEPEXK — JIsl aBTOMAaTU30BaHO1 afanTaii
rapamMeTpiB CUCTEMH OI[IHIOBAHHS 3HAHb JI0O BUMOT KOHKPETHOTO BUKJIa1adya, METOIA TEOPii ONTUMIzaIlii —
JUTsl KOpEeTyBaHHS (PYHKI[I MTPUHAIEKHOCTI TEPMIB JIIHTBICTUYHUX 3MIHHHMX 3 ypaxyBaHHSIM HaBYAJbHOI
MaTpHIIL.

HaykoBa HOBH3HA 0/1ep:KAHUX Pe3yJIbTATIB.

1. Onepxanyu TOAANBIIUK PO3BUTOK JIOTIKO-aJireOpaiuHi MeToau W Mojeni, SKi € OCHOBOIO
MaTEeMaTUYHOTO 3a0e3MeueHHsl MiJICUCTEM KOHTPOJII0 3HAaHb ABTOMATHU30BAHUX HABUYAIbHHUX CHCTEM.
3acTocyBaHHS OTPUMaHUX MOJeJel J03BOJIsiE aBTOMATU3yBATH IMPOIIEC MiJACYMKOBO1 OLIIHKY 3HAHb.

2. Ymepiie 3anpornoHOBaHa MOJIENIb 00YHUCIIEHHS M1ICYMKOBOT OIIIHKY 3HAHB 3a JIONIOMOTOI0 Ti0OpHIHOT
HEYITKO-HEHPOHHOI 1H(GOPMAIIHOT TEXHOJIOTII, 10 J03BOJIAE MPHU OI[IHIOBAHHI 3HAHb BUKOPUCTATH HE
TUIBKY anpiopHy iHOpMaIllito, ane i aganTyBaTHCS 10 BUMOT KOHKPETHOTO BUKJIa/1a4a.

3. YI0oCKOHAIeHO MOJENh aBTOMATHM30BaHOI ajamnTallii mapamMeTpiB CHUCTEMH MiJCYMKOBOI OLIHKU
3HaHb JIO BUMOT KOHKPETHOTO BHKIaJaya 3a PaxyHOK BUKOPHCTAHHS METOJIB Teopil onmTuMizaiii, o
JI03BOJISIE aBTOMATHU3YBATH MpoIec POpMYyBaHHS MapaMeTPiB CUCTEMHU.

4. Vrmepiue 3anporoHOBaHa HeuiTka MOJIeNb KOPEryBaHHs MOTOYHOI OIIHKHM 3HaHb 3 ypaxyBaHHSIM
yacy BHMTPAu€HOr0 HA BHKOHAaHHS KOHKPETHOTO 3aBJaHHS. 3amnpoloHOBaHa MOJEIb JI03BOJISE
(dopmaiizyBaTH MpoLEC OLIHIOBAaHHS 3HAaHb Ta KOPEryBaTH MOTOYHY OILIHKY 3aJI€HO Bl BUTPau€HOTO
qacy.

5. Opneprkanu MoJaNbIIMKA PO3BUTOK METOAM 0OpoOkH iH(popMaIllil B aBTOMaTU30BaHUX HaBYAIbHUX
cuUcTeMaX, peali30BaHUX 3a JIOTMIOMOIOI0 TEXHOJOril “KIli€HT-cepBep”. 3acTOCYBaHHS TEXHOJOTl

“KJIIEHT-cepBep”’ 103BoJIsie OyayBaTH HaJlifHI cucTeMu 00poOkH i 30epiranus iHdopmarlii.



IIpakTHyHe 3HAYEHHSI OTPUMAaHMX pe3yabTaTiB. Ha mincraBi po3poOiieHUX y Aucepraiitnomy
JOCIIDKEHHI MOJIeTIel Ta 3aco0iB OIIHKM 3HaHb 3allPONOHOBAHA KOMIUIEKCHA iH(OpMaIliifHa TEXHOIOTisA
¢dopmaiizanii €BpUCTHMYHMX METOJIB OILIHIOBAaHHS 3HAHb BHUKJIAJadeM, po3poOJieHI anropuTMu i
BIJIMTOBITHUIA TPOTpaMHMIA KOMILIEKC “Qwester-results”.

3acTocyBaHHS PO3POOJICHOI CUCTEMH B aBTOMATH3AIlil MTPOIIECY HaBUYAHHS JO3BOJMTH MiABUIIHTH
AKICTh OLIIHKM 3HAHb HE TUIBKH NP TPAAUIIHHINA (OpMi HABYAHHS, ale i y TUCTaHI[IIHINA OCBITI.

3anpornoHoBaHi MoOJeNi OLIHKK 3HAHb pPEali30BaHI y BHIJIAMI MPOTPaMHOTO 3a0e3NedyeHHs 1
BUKOPHUCTOBYIOThCSI B HauaabHOMY Ipolieci B CyMCbKOMY JiepKaBHOMY YHiBepcuTeTi, B KoHOTOTICBKOMY
iHetutyTi CymlY, B mabopatopii AucTaHUIiHOTO HaBYaHHS LIeHTpy KOMIT I0OTEpHHUX TEXHOJIOTIH, a TaKoXK
B CymcpkoMy koJemki HAY, 1o miarBepakyoTh aKTH BIPOBAKEHHS.

OcoOucTuii BHecok 3100yBaya. OCHOBHI pe3ylbTaTd JUCEpPTALliiHOI pOOOTH OTpUMaHIi
3100yBaueM camoctiiiHo. [locTaHoBKa MeTH, 3aj1a4, Ta X aHaJli3 BUKOHAH1 pa30M 3 HAYKOBUM KEPIBHUKOM.
3n00yBauemM ocobucTo: po3pobieHa iHbopMaIliiiHa MOJEIbh MPOIeCy aBTOMATH30BAaHOI OIIHKH 3HAHb;
po3poliieHa HEYITKO-HEWpOHHAa cHucTeMa, y sKii BUKOHaHa ¢opMaiizallisi EBpUCTUYHHUX METOJIB
BHKJIa/Iaua TPHU MiJICYMKOBOMY OIIHIOBaHHI 3HaHb; 3aIIPOIIOHOBAHO MOJIE]h aBTOMATH30BAaHOI ajamnTarlii
napaMeTpiB CUCTEMH MiJICYMKOBOI OLIIHKM 3HaHb JO BUMOI KOHKPETHOTO BHKJIaJaya; 3allpOIIOHOBAHO
HEYITKY MOJIeJIb KOPEryBaHHs MOTOYHOI OLIHKY 3HaHb 13 YpaxXyBaHHIM 4Yacy BUTPAUE€HOTO HAa BUKOHAHHS
KOHKPETHOTO 3aBJaHHs; 3aIIPOIIOHOBAHO peasi3allito HeYITKO-HEHPOHHOI CHCTEMH BUCHOBKY M1ICYMKOBOT
OIIHKY 3HaHb y BUTJISAI I€papXidHOi CTPYKTYpH, 30yI0BaHOT Ha MiJCTaB1 MOJIENI MPEAMETHOT 00IaCTI.

Anpobanisi pe3yabrartiB gucepranii. OCHOBHI pe3yJbTaTH TUCEPTAIIITHOT pOOOTH TOTIOBIIAIHACS
i obroBoproBanucs Ha KoHpepeHax: “MudopmMannoHHbIe TEXHOJIOTHH B 0Opa30BaHUU U yIIpaBJICHUN
(H. Kaxogka, 2004, 2006); “IHTEPHET-OCBITA-HAYKA-2004" (Binauns, 2004); “Indpopmaruzariis
OCBITH Ta QUCTaHIifiHa (opMa HaBYAHHS: CydacHHMU cTaH 1 mepcrektuBu po3BuTKy” (Cymbr, 2004),
“Hay4yHo-TexHu4eckass KOH(epeHIHsI MpernojaBareieil, COTPYyJHUKOB, aCHUPAHTOB M CTYAECHTOB
¢dusuko-Texuudeckoro ¢akymprera CymI'Y” (Cymsbr, 2005, 2006), “HoBbie uH(MDOPMAITHOHHBIC
TexHosorud B oOpaszoBanuu it Bcex” (Kue, 2006), “CoBpeMeHHBIC METOAbI KOIMPOBAHUSA B
anekTpoHHbIX cuctemax’” (Cymsr, 2006).

IMy6aikanii. 3a Mmarepianamu aucepraiii omy0aikoBano 11 HaykOBUX Mpallb, 3 HUX 6 - y paxoBUX
BuaanHsax BAK VYkpainu.

Crpykrypa i 00'eM aqucepraniiinoi podoru. J{ucepranis ckianaerses 3 BCTyny, 4-X po3aLliB,
BHCHOBKIB, CITUCKY BUKOPUCTAaHUX JpKepeln 1 noaatkiB. [loBHuii 06'em aucepTarii 165 cTopiHOK, y TOMY
gucai: 50 pUCYHKIB MO TeKCTy, 23 TabimuIi Mo TeKcTy, 3-X J0JaTKiB Ha 15 CTOpiHKax, CIHCKY

BUKOPUCTaHUX JuKepen 3 122 HaiiMeHyBaHb Ha 14 CTOpIiHKax.

OCHOBHH# 3MICT POBOTH



¥ Beryni 00rpyHTOBaHA aKTyaJIbHICTh TEMHU IUCEPTALifHOT poO0TH, CHOPMYIIbOBaAHI MeTa i 3a1a4i
JOCTI/DKEHHS, JaHa 3arajibHa XapakTepUCTUKa poOOTH. BUKIaneHO OCHOBHI MOJIOKEHHS U MPaKTHUYHI
pe3yNIbTaTH, TOCATHYTI B poOOTi, HAyKOBA HOBH3HA.

Y nmepumioMy po3aijii  BHKIANCHI pe3yibTaTH OTJISAYy METOJMIB, MOJENed Ta 3aco0iB, sKi
BUKOPUCTOBYIOTHCSI B aBTOMATHM30BAaHWUX HABYAIBHUX CHCTEMax IS OpraHizamii KOHTpPOJIO 3HaHb.
BukonaHo aHaii3s MeETOMIB, MOJENCH Ta MPOrpaMHUX 3aco0iB OIHKA 3HAaHb B aBTOMATH30BAHHX
HAaBYAJIBHUX CHCTEMaX.

OnHuUM 13 IPOTPECUBHUX HAMPSIMKIB B 00JIACTI aBTOMATU30BAHOTO KOHTPOJIIO 3HAHB CTYACHTIB €
MOJIAHHS CUCTEMH KOHTPOJIIO 3HaHb SIK CUCTeMH KepyBaHHS (pobotu I'mymkosa B.M., becnanbko B.IL.,
IlerpoBa E.T'. Ta iH.).

[Iporiec HaBYaHHS MOYKHA PO3TILIIATH SK MPOIEC KEPyBaHHS CKIATHUM OO'€KTOM, J€ CTYACHT
BHCTyIae 00'€KTOM KepyBaHHs, a BHKIagad a0 aBTOMaTH30BaHA HaBUAIbHA CHCTEMa - SIK KEPYIOUWi
€JIEMEHT.

Ha miacraBi mpoBeneHoro anaiizy poOIT oOpaHO OCHOBHI IUT 1 CHOPMYTHOBAHO 3aBJIaHHS
HayKOBHX JOCIIIKCHb.

Y apyromy po3aiii po3poOsSIOThCS MaTeMaTW4YHI MOJEl OIIHKM 3HaHb B aBTOMAaTH30BaHMX
HAaBYAJIbHUX CHCTEMaX.

VY 3aranbHOMY BHUIAJKYy 3a/ladyy OOYMCIIEHHS MiJICYMKOBOi OIlIHKM 3HaHb MOHa 3BECTHU J0

anmpokcuMalirii 6araroMipHoi G yHKITIi

Os = f(A) = f(ag,a2,...00), (1)

e Oz — MiJCYMKOBa PSHTHHTOBA OIIHKA, Oj — OI[IHKA 32 BUKOHAHHS I-20 3aBAaHHs, N— KUIbKICTh 3aB/aHb.

EdexrtuBanmM 3acobom Gopmanizaiii if mogaHHs HEUITKUX MOHSTh, KATETOPii 1 3HaHb, Y TOMY YHCJI1
JIHTBICTUYHUX BUCJIOBJICHD € TEOPis HEUITKMX MHOKHH 1 HEUITKA JIOTIKA.

3 orysimy Ha Te, IO KPiM OLIHKH, OTPUMAHO1 32 PillIeHHSI KOHKPETHOTO 3aBJIaHHS, ICHY€E HE MEHII
BaXUIMBUU TMapamMeTp — Yac, BUTPAYCHUH Ha HOro BHKOHAHHS, BHU3HAYMMO iH(OpPMAIliiHY MOJEb

o0YMCIIeHHS TiICYMKOBOT OIIIHKY 3HAHb

— ' ' . T11 T12 - Tn T
A :{ocl,ocz,...,ocn} — T T . T e

B :A:{al,az,...,ocn}:Tz 21 22 2n =T =| 2 = Oy,
TNl TNZ ’CNn TN




e A = {al, 0l9,...,0lp } — KOPTEX BXIJHHUX OI[IHOK;

T= {'[1,'[2 ,...,tn} — KOPTEXK, [0 XapaKTePHU3ye Yac BUKOHAHHS KOHKPETHOTO 3aBJIaHHS;

A= {Otl yOLD ey Oy } — KOPTEX KOPErOBAaHUX BXIJHHX OILIHOK, e Olj = f (Oti ,ti) ;

T — marpuis, 1o xapakTepu3ye iCTHHHICTH KOKHOT IIEPelyMOBH KOKHOTO TIpaBUiia HEYITKOT 0a3¥ 3HAHb,

T — marpuirs, 10 XapakTepu3ye iICTHHHICTh KOXKHOTO MPAaBUIIa HEYITKOT 031 3HAHB;

Oy — nizcymKoBa OLiHKa 3HAHb.

st aBTOMAaTM30BaHOI ajanTallii mapaMeTrpiB CUCTEMHU MiICYMKOBOI OIIIHKM 3HaHb JI0 BHUMOT

KOHKPETHOTO BHKJIaJjaua IPOIMOHYEThCS TOpUIHA HEUITKO-HEHPOHHA CHCTEMA.
Y Tperbomy po3aijii BUkoHaHA PO3pOoOKa TOPUIHOT IHTENIEKTYaTbHOT CHCTEMHU OIIHKY 3HAHb.
BusHnauaeThcsi HaOlp HEUITKMX MPEJUKATHUX MPAaBHJI, 10 OMHUCYIOTh (PYHKIIIOHYBaHHS CHCTEMU

ouinky 3HaHb. Tak ;s 'sTHOATBHOT 19 (O) ={“nezaoosinbno”, ’3adosinbno”, “dobpe”, “siominno”’}:

’

IF oIS "ne3ad." and apis "nezao." and...and o, is "nezad." THEN (Os is "nezao."),
IF 0qi8"3a008." and o.pis "3a008." and ...and o is "3a008." THEN (Os is "3a008."),
< IF 0qiS"006pe" and o9 is "0obpe™ and ...and o is "0oope" THEN (Os is "0obpe"),
IF agis”sion." and apis "siom." and...and oy is "eiom." THEN (Oy is "eiom.").

(2)

Y 3B’SM3Ky 3 TUM, L0 MIACYMKOBAa OIIHKA HOCHUTh HAKONWYYBaJIbHHUI XapakTep, 3HAUECHHS

ICTUHHOCTI AJI TIEPEAYMOBH KOXHOI'O ITpaBrJia

1N
T =— 2 Wk (0), 3)
k nic A i
ae U Ajk (Oci )— CTYMiHb iCTHHHOCTI KOKHOT TIepelyMOBH KOKHOTO MPaBUJIa.

[IpaBuno BUKOHaHHS KOMMO3WII B Moau¢ikoBaHOMY anroputmi Mampaani st m'atuOanbHOL

IIKajaIn

Hx (O) = (Taion. A Hgion. (@) V (Tdo6pe N Hoobpe (o)) v

V(T3a006. A “3a606.(a)) Vv (THe3ad. A Hyesao. (OL))

(4)

YiTke 3HAYSHHS BUXiTHOT 3MIHHOT (MB. pUC. 5) BU3HAYAETHCS K [IEHTP Baru JyIsi KPUBOT 25 (O)

| Opy (0)dO

=0 . 5)
[ nx(0)dO
O




AJIbTepHATUBHUM METOJIOM MOOYIOBH CUCTEMH BUCHOBKY MiJICYMKOBOI OLIIHKU € MOIU(IKOBaHUN
anroput™  Takari-CyreHo, sKHil BHKOPHCTOBYETbCS 3aBISKM TIOJAHHIO BHCHOBKY Yy BUIJIAZL
(GYHKIIOHATBHOT 3aJE€KHOCTI, IO JIO3BOJSIE CIPOCTUTH BHUCHOBOK, JIKBIIYIOUM HEOOXIJHICTH
nedaszudikarrii.

[Ipu 3aBnanni Tepmis sirrsictnunoi sminnoi O ="OL{IHKA" 3a nonoMorow curMoinaibHux
GyHKIIH MOXKHA OJepKaTh aHANTUYHWNA BHpa3 IMIICYMKOBOI OIIIHKH peanizoBaHoi y Qopwmi

Takari-Cyreno. Tak s m'aTn6anbHOT KA

Gy e+ (2 g > 9Tb
n i F - oL +
n o1 ed@ A ST N gralemA) G emalemA) S A ©
(% = % L )£1b3 % %b )
- - o + o).
i1+ ed@A) 5 emaleA) ST T pralemA) o

VY 3ampornoHoBaHi HEHPOHHINA CHCTEMI HEYITKOTO BHCHOBKY I1ICYMKOBO1 OLIIHKMA 3HAaHb BUOIp
BIINOBIAHUX (PYHKLIA NPUHAJIEKHOCTI BUKOHYETHCSI HA OCHOBI pillleHHA ekcrepta. OnHak 3HaYeHHS
napamMeTpiB 1uX (PyHKI[I MOXKHA BHU3HAYUTH 32 JIOMIOMOTOIO BITOMHUX METOJIB omnTuMizailii. OCKiIbKH
pO3MIsIHYyTa CcHUCTeMa € 0araromapoBOl0 CTPYKTYpOr, TOMIOHY J0 HEHPOHHUX MeEpexk, MOKHA
BUKOPHUCTATH JUIsl HACTPOIOBAHHS 3HA4YEHb i1 MapaMeTpiB OAWH 3 BIAOMHX ONTHUMIZAIIMHUX METOJIIB,
BUKOPUCTOBYBaHUX JJIs HABYAHHS HEHPOHHUX MEPEXK.

Jns  peamizaiii  BimoOpaskeHHs (2), 3  ypaxyBaHHSM  HaBYaJbHOI  BHOIpKH
Mg = {(,Eé , O;O), (Ebz , OZZO), ey (A;‘l, Ogé)} , He N, - YHCIO eIeMEHTIB HaBYaNbHOI BHOIPKH,

HEOOXITHO HACTPOITH TMapaMeTpiB CHCTEMH, a CaMe€ BHKOHATH KOPETYBaHHs MapameTpiB (QyHKITIH
HaJIEKHOCTI TepMiB JiHrBicTHanO1 3MinH0i O ="OIL[IHKA".

®ynxiis noMuiky 11 K -ro 3paska
E, = (0f — Ok, )? @
k 2 > >0 '

ne K=1,2,...,n,.

BinnmosigHo, cymapHa (pyHKIIis IOMUJIKH 110 BCIX €JIeMEHTax BUOIPKU
E=>E,. ®)

Cunin 3a3Ha4MTH, 110 Y BCIX LIapax 3alpONOHOBAHOT MOPUAHOT HEUITKO -HEHPOHHOT CUCTEMH Barosi
KoedillieHTH 3'elHaHb HEe OyAyThb MOJMQIKyBaTHCS B Ipolieci HaBuaHHS cucremu. [lapamerpamu, 110
3MIHIOIOTBCS, € BEpXHI TpaHuLl (QYHKUIH NPUHAIEKHOCTI TEPMIB  JIHIBICTUYHOI 3MIHHOI

O="OI[IHKA".



Ha nactynHOMy Kpoli, fIK 1 y 3BUYaiHMX HEHPOHHHX MEpeKaxX BHUKOPHCTOBYIOThCS ITEpaliiHi

QITOPUTMH I HaBuaHHsA. DyHKLIT mpuHANEKHOCTI TepmiB minrsicruanoi sminnoi O ="OL[IHKA"

3aJJaI0ThCS B 3aralIbHOMY BHIJISIIII KyCOYHO-0e3mepepBHOIo (yHKIi€0. [t Takux (QyHKIIIH 3acTOCYBaHHS
TPaJi€eHTHUX METOMIB HE JOLUIbHO, y 3B’S3Ky 3 PO3PHBOM NOXiTHOI MEPHIOro MOPSAAKY, TOMY
BUKOPHCTOBYETBCSI QJITOPUTM HYJIBOBOTO TOpsiaKy — Meron Hempepa-Mina. Lleit merox € omHuM 3
HAHOUTBII MIBUIKKX 1 HAMIHHUX HE TPATIEHTHUX METOMIIB OararoMipHoi ontuMizairii, skimo N<6.

Jlnst OLIHKK 3HAHB 13 ypaxyBaHHSM Yacy BUTPAY€HOTO HA BUKOHAHHS KOHKPETHOTO 3aBIIaHHS

MIPOIMOHYETHCS HEUITKA CUCTEMAa KOPETryBaHHs IOTOYHOT OLIHKU. BX1IHUMU apaMeTpaMu CUCTEMH €: Yac,

BuTpauenuii Ha BukoHanHs 3apjaaHHs { € (0,00) i motounmit pesynbrar Tectysanns o €[0,1] . Ha

BHXO/Ii CHCTEMa MMOBUHHA BHJIATH KOPETOBaHY, 3 ypaXyBaHHSIM BUTPAYCHOTO YaCy, OIIHKY 32 BUKOHAHHS
notounoro 3asnanas o € [0,1].

Jlnst poOOTH CHCTEMH HEYITKOTO JIOTTYHOTO BHCHOBKY BHW3HAYA€ThCS JIIHTBICTHYHA 3MIHHA
Y ="YAC", xorpa xapakTepu3yec 4ac BUKOHAHHS IOTOYHOTO 3aBJAHHS. 3aJ€XKHO BiJl KOHKPETHHX YMOB

. . . n mn . . .

ninrsictryna 3mina Y ="YAC" mMoxe maTy Kilbka TEPM-MHOKHUH. Y 3aralbHOMY BUIIAJKY KiJTBKICTh
TepM-MHOKUH JiHrsicTnunoi sminnoi 4 ="YAC" moxe 6yTn 10BiIBHOO.

BiamoBinHo anroputMmy, 3ama€Tbcs HAOIp HEUITKUX TNPEIUKATHUX TPaBUJ, IO OMHUCYIOThH

(hYHKIIIOHYBaHHSI CHCTEMH HEYITKOTO JIOTIYHOTO BUCHOBKY. Y BHUIIAJKY 3aBJIaHHS JIHTBICTUYHOT 3MIHHOT

Y ="YAC" na repm-muoxuni 7o () (zus. Omméka! MCTOUHUK CCHIIKH He HaiiAeN. ):
RO :1Ftis "nopma" THEN (OL]_ZklOLI),
R :IFtis "nosireno" THEN (oczzkzal), (9)
RO :1Ftis "oyorce noginvrno" THEN (a3= k3ocl),
e |(1, kz, k3 IS [O,l] — KOe(]ilieHTH, M0 XapaKTepU3yIOTh 3MEHIICHHS OIHKH MpH MEepeBHUILEHHI
TIPUITYCTUMOTO 4acy BilBEJCHOTO Ha BUKOHAHHS 3aBaanHs, npuaomy K, > K, > K, . Koedinient K, =1.

. . k . c e .
OOYHCIIOEThCA 3HAYEHHS ICTUHHOCTI I IEPpEAYMOBH KOXKHOT'O ITpaBUJIa R( )(plBHl B1ACIKaHHA

UL TIEPEAYMOB KOKHOI'O HpaBI/IJ'Ia)

Tk = ’LlAiK (t)l (10)
e Aik — tepmu minrsictuunoi sminnoi Y ="UAC" ; ( Af="H0pMa", Af:"noeiﬂbl-lo" ,

3 n . " . . . . . " T .
Al ="0yorce noginbHo" , y Bunanxy 3apnanus ninrsicruunoi sminnoi 4 ="YAC" na trepm-MHOKUHI

T,(4)).



Yirke 3HAYCHHS BUXIJIHOT 3MIHHOT 3HAXOMMO BiJIIOBIIHO JI0 BUPA3Y

o= (11)

Ha puc. 8 npencrasnena sanexuicts & = f(a,1), ska peanizopana cucTeMolo HeuiTKHMX
npenukataux npasui (12), s sumanxy K, =1k, =0,7;k, =0,4.
Banexnicts & = T (a,t) e 6esnepepBHOIO | MOHOTOHHOIO DYHKILIEIO, KA 3ATEKUTD Bijl KITBKOCTI

6a30BHX TepM-MHOKHH JiHTBicTHYHOT 3Minnoi Y ="YAC" . Jlane nomanus o = f(a ,t) nossonse

a/IeKBaTHO BHKOHYBATH OIIIHKY 3HaHb NpHU NOOYI0BI BEKTOPHOI MOJIENl CTY/AEHTa, SIka BPaxoOBYeE yac,
BHUTpAYCHU Ha BUKOHAHHS KOHKPETHOTO 3aB/IaHHI.

Y 4derBepTOMY PO3aiJi PO3POOIIETHCS MPAKTHYHA peai3allis 3ampornoOHOBAHNX MOJENIEH OIIHKHI
3HaHb. Ha mijicTaBi 3anmponoHoBaHOT KOHIIENTYATFHOT MOJIENI CUCTEMHU (POPMYETHCS BUX1/THA TAaOIUIIs 6a3u
naHuX. BuxigHe BITHOIIIEHHS pO3AUTIETHCS HA OKPEM1 CYTHOCTI: CTYACHT, rpyna, GaKkyiabTeT, TMCIUILIIIHA,
BU/IU 3aHATH, XapaKTEPUCTHKA MPEIMETY Ta OLIHKH.

Y noaaTkax HaBeJIEHO PE3YJIBTATH IMITAIITHOTO MOJICTIOBAHHS Ta MaTepialiv, K1 MATBEPIKYIOTh

MPaKTUYHE BUKOPUCTAHHS PE3yNIbTATIB AUCEPTAIliitHOT pOOOTH.
BUCHOBKHU

VY nucepramiiiHiii poOOTI BUpIllIEHA aKTyajlbHa HAyKOBO-TIPAKTHYHA 33/1a4a MOoOYAOBU MojemeH 1
3ac00IB OIIHKM 3HaHb, SIKI 3aCTOCOBYIOTHCSI B aBTOMAaTHM30BaHUX HaBYadbHUX cucTteMax. OCHOBHI
pe3ysIbTaTH i BUCHOBKH JUCEPTAIIHHOT POOOTH IMOJISATAOTh Y HACTYITHOMY:

1. BuxonaHo aHali3 METO/IB, MOJENel Ta MPOrpaMHUX 3aCO0IB OI[IHKHU 3HAHB, SIKi 3aCTOCOBYIOTHCS B
aBTOMAaTH30BaHUX HaBYAIbHUX cHcTeMax. Ha mincTaBi mpoBeneHOro aHamizy copMyiiboBaHa MOCTaHOBKA
3a7a4i JOCIIDKEHHS.

2. OOrpyHTOBAHO JOLUIBHICTb 3aCTOCYBAaHHS amapara Teopii HeUITKUX MHOXMHH 1 HEUITKO{ JIOTIKH, a
TaKOX amapaTa Teopil MTYYHUX HEHPOHHUX Mepex A Gopmaliszallii eBpUCTUYHUX METOIB BHKJIagaqa
P BUCTABIISIHHI OI[IHKH.

3. Po3pobneHo iHpopMaliiiHy MoOJenb IMpolecy aBTOMAaTH30BAaHOI OLIHKM 3HaHb, SKa pPa3oM 3
KUTbKICHUM TTOKa3HUKOM TIOTOYHOT OI[IHKU 3HaHb BPAaXOBY€E MOKA3HUK Yacy, BUTPAYEHOTO Ha BUKOHAHHS

KOHKPCTHOT'O 3aBAaHH.



4. Po3po0iieHO HEUITKO-HEHPOHHY CHUCTEMY, Y sIKiii BUKOHaHA (hopMalti3allisi eBpUCTHUYHUX METOMIB
BHKJIaJ]ada TpHU IMiJCYMKOBOMY OIliHIOBaHHI 3HaHb. dopmaiizailis BHKOHAHA CHCTEMOIO HEYITKHX
MPEJUKATHUX MPABHUJI Ta BIAMOBIIHOIO pealizalli€lo allrOPUTMY HEUITKOTO JIOTIYHOTO BUCHOBKY.

5. YiockoHargeHO MOJIENIb aBTOMAaTHU30BAHO! aanTailii mapaMeTpiB CHCTEMH MiICYMKOBOI OLIHKH
3HaHb JI0 BUMOT KOHKPETHOTO BUKJIalada. AJanTaiis 31iCHIOETbCS. KOPETYBaHHAM BIATIOBIIHUX (DYHKITIH
HAJICKHOCTI TEPMIB JIIHTBICTUYHOT 3MiHHOT “O1iHKa” 3 BUKOPUCTAHHSAM METOJIB TEOpil omTuMi3alii, sKi
3aCTOCOBYIOTHCS IIPH HABYAHHI IITYYHUX HEUPOHHUX MEPEK.

6. 3ampomoOHOBAHO HEYITKY MOJEIh KOPEryBaHHS IMOTOYHOI OLIHKM 3HaHBb i3 ypaxyBaHHIM dacy
BUTPAUYE€HOTO HA BHMKOHAHHSA KOHKPETHOTO 3aBJIaHHS. 3aCTOCYBaHHS MaTeMaTHMYHOrO amapaTa Teopii
HEYITKUX MHOXHUH 1 HEUYITKOI JIOTIKM J03BOJisie (opMarizyBaTd TMPOIEC KOPETyBaHHS OINHKHA 3a
JIOTIOMOTO}0 CUCTEMHU HEYITKUX MPEeIUKAaTHUX MPaBUJI Ta BIAMOBIIHOIO peasli3alli€lo alrOpUTMY HEUITKOTO
JIOTTYHOTO BHCHOBKY.

7. 3anporoHOBaHO peaji3alilo HeUITKO-HEHPOHHOT CHCTEMU BUCHOBKY IiJICYMKOBOI OLIIHKU 3HaHb Y
BUIJISI/I1 1EpApXIYHOL CTPYKTYPH, sika POpMyeThbCs Ha MIACTaBl MO IpeaMeTHOT o0nacTi. JlekoMmo3uiis
CUCTeMH Ha (YHKLIOHAJIbHI MOy J03BOJII€E YHUKHYTH MPOOJIEeM, BUHUKAIOUUX MPHU poOOTi 3 BETHKOIO
KUIBKICTIO BXIJHUX 3MIHHHX.

8. Jlms mpakTH4HOI peaiizallii 3amporoOHOBaHMX y pPoOOTI Mozenel Oyiga CTBOpeHa mporpama
“Qwester-results”, 3a A0MOMOTOI0 SKOi TPOBEJACHA EKCIIEPUMEHTAJbHA TIEPEBIpKa 3ampONOHOBAHUX
MiIXoMiB J0 ¢opMaiizaiii mpolecy OIIHIOBaHHS 3HaHb, Ha TIACTaBl SKOi oJepkKaHl aKTH TIPO

BMPOBAKEHHS PE3YJbTATIB IUCEPTAIIHHOT POOOTH.

CIIMCOK ONYBJIKOBAHUX IMPAILIb 3A TEMOIO JUCEPTAIIIT

1. PomanoBckuii B.U., Hoznpenkos B.C. UnauBuyanu3amnus npoiecca JUCTAaHIMOHHOTO O0yYeHHUS
B CHUCTEMax pEaJlbHOTO BPEMEHU TUIIa KJIIMEHT-CEpBEp Ha OCHOBE MOJIENH NoJb3oBarens // [npopmaniiini
TEXHOJIOT11 Ta KOMIT toTepHa iHxkeHepis. — Binauisa: BHTY.— 2005. —Nel. — C. 23-27.

3n00yBaueM po3pobieHi Moieni Ta 3aco0M IHAMBIAyali3alii mpouecy AUCTaHLIHHOTO HaBUaHHS 3a
JI0NIOMOT 010 1H(OopMaIliiiHOT TEXHOJIOT1] “KIIi€eHT-cepBep”.

2. Ho3zapenkos B.C., Jlebenunckuii 1.JI., Pomanosckuit B.MI. Moaynp HE4eTKOTO JIOTHYECKOTO
BBIBOJIa HMTOTOBOM omeHku 3HaHui obOydaemoro “QWESTER-RESULTS” // CximHo-€BpomelchKHiA
KYpHaJ MepeoBUX TeXHONIOT1H. — XapkiB. — 2005. — Ne5/2 (17).— C. 137-140.

3no0yBadeM po3poOieHi Mojeni Ta 3aco0M MiJICYMKOBOI OIIHKM 3HaHb 3a JIOTIOMOTOIO Teopii

HEUYITKMX MHOKWH T4 HEYITKOT JIOTIKH.
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3. Jlebenunuckuii U.JI., Ho3apenkoB B.C., Pomanosckuii B.1. NudopmanmonHas Moienb OLUEHKH
3HAHMI 00y9aeMOro, YU THIBAIOIIAS BpEeMs, 3aTPaueHHOE Ha BBITIOJIHEHUE KOHKPETHOTO 3a7anus // BicHuk
Cymcbkoro aepxkaBHoro yHiBepcuteTy.— Cymu: Cym/[Y.— 2005. —Ne 9(81).— C. 76-82.

3no0yBauemM po3poOiieHi MoJeTi Ta 3aco0iB OLIIHKK 3HAHB 3 ypaxyBaHHSIM 4Yacy, BUTPA4eHOTO Ha
BUKOHAHHS KOHKPETHOTO 3aBJaHHS.

4. Hoszaopenko B.C., Jlebenuuckuit W.JI. I'mOpuaHasi HeueTKO-HEHpOHHas CUCTEMa BbIBOJA
UTOTOBOM OlleHKHW 3HaHUi // [HpopmaliitHi TexHONOTil Ta KOMIT ToTepHa imkeHepis. — Binaumsa: BHTY.—
2006. —No2(6). — C. 73-78.

3n00yBaueM po3poOiieHi MOJEeNl Ta 3aco0M ajganTallii mapaMerpiB CUCTEMHM MIJCYMKOBOI OLIIHKH
3HaHb JI0 BUMOT KOHKPETHOTO BUKJIa[aua.

5. HozapenkoB B.C. Mepapxuueckast CTpyKTypa SKCHEPTHOW CHUCTEMBbI BBIBOJIa UTOTOBOM OIICHKH
3HaHu# // BecTHUK XepCOHCKOTO HAIMOHAJIHLHOTO TEXHHYECKOTo yHuBepcutera. — XepcoH: XHTY. —
2006.— Ne 1 (24).— C. 473-478.

6. Hoznpenkos B.C. PeliTunroBasi cuctema OLIEHKH 3HAHWM, peaqu30BaHHas MOJIU(UIMPOBAHHOMN
Mozensto Takaru-Cyreno // Bicauk Cymcbkoro niepkaBHoro yHiBepcutery. — Cymu: CymJIY.— 2006.— Ne
4(88). — C. 11-17.

7. Romanovskij V., Nozdrenkov V. Individualization of the remote education process in real time
client-server systems based on user model // 36ipHuk MatepiaiiB 4eTBEPTOi MDKHAPOIHOT KOH(EPEHIIil
“IHTEPHET-OCBITA-HAVYKA-2004”. — Tom 1.— Binnunga: YHIBEPCYM-Binnunsa.— 2004.— C.
163-167.

3n00yBayeM 3ampoOINOHOBAHO BHKOPHUCTAHHS 1H(POpMAIIHHOI TEXHOJOTil KIIIE€HT-CEpPBEP VIS
MoOy/I0BY aJanTUBHOT CHCTEMH JAUCTAHIIIMHOT OCBITH.

8. Hoszapenkor B.C., Jle6emunckuii M.JI. OneHka kadecTBa TECTOBBIX METOJMK Ha OCHOBE
KpUTEpUEB BAIUIHOCTU W HajaexHocTu // 30ipHuk mpaup [lloctoi MikHApOAHOI HAyKOBO-METOAUYHOT
koH(pepentii “lnpopmaTu3zaliis ocBiTH Ta AUCTaHIiIiHA popMa HABYaHHS: CyYaCHHM CTaH 1 MEPCHEKTUBU
po3Butky”. — Cymu: Cym1Y.— 2004. — C. 86-90.

3n06yBaueM po3pobiieHi 3aco0u, IKi BUKOPUCTOBYIOTHCS AJISl OLIIHKH SIKOCT1 TECTOBHUX 3aBJIaHb.

9. HoszgpenkoB B.C. TIloacucremMa  BBIUMCIEHHS  WTOTOBOM  PEHTHMHTOBON  OIEHKHU
“QWESTER-RESULTS” // Te3u HaykoBO-TE€XHIYHOT KOH(epeHIii BHKJIaJayiB, CHIIBPOOITHUKIB,
acIipaHTiB 1 CTYAEHTIB ¢i3uko-TexHiyHoro ¢axkyinbrery Cym1V. Hactuna 2. — Cymu: Cym/1Y.— 2006. —
C. 135-137.

10. Ho3npenkoB B.C. Peanu3zanyst peHTHHIOBOM CHCTEMBI OLIEHKH 3HAHHUH C MOMOLIbIO THOPUIHOMN
HEeYeTKO-HeHpOoHHOH MH(popMarmoHHON TexHonoruu // Tpynasl IlepBoit MexayHapoaHo#l KoHpepeHIH

“HoBble nH(pOpMaIMOHHBIE TEXHOJOTHH B 00pa3oBanuu Juis Beex”. — Kues.— 2006. — C. 166-176.
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11. Ho3apenkoB B.C. KonuenryanbHasi CTpyKTypa 3KCIIEPTHOW CUCTEMBI UTOTOBOM OLIEHKM 3HAHUI
/| Tesucel noxmanoB Tperbell MeXAyHapoaHOW HaydyHOH KoH(pepeHIH “COBpEeMEHHBIE METOJIbI
KOJMPOBaHUs B NIEKTPOHHBIX cuctemax’. — Cymu: CymJ1Y.— 2006. — C. 28-29.
AHOTAIII

Ho3znpenko B.C. Mopeni Ta 3aco0Mm OuiHIOBaHHSI 3HaHb 3a /JONOMOIOI0 TiOpHIHOL
He4YiTKO-HeHpOoHHOI iHopmaniiiHoi TexHoJoriil. — Pykonuc.

Huceprariiss Ha 3700yTTS HAyKOBOTO CTYIICHS KaHAMJATa TEXHIYHMX HAyK 3a CHEIIaIbHICTIO
05.13.06 — aBTOMaTM30BaHI CHCTEMH YNpPABIiHHSA Ta MPOTPECHMBHI iH(pOpPMAIliifHI TEXHONOTil. —
HamionaneHuii TeXHIMHUN yHIBepcuTeT “XapKIBCbKUN MOJMITEXHIYHUH 1HCTUTYT, Xapkis, 2007.

VY nucepraiiiiniii po60Ti 3alIPOTIOHOBAHO 1 00TPYHTOBAHO IMIX11 10 MOOYI0BU MojIeNiel Ta 3aco0iB
OIIIHKMA 3HaHb 3a JIONIOMOTOI0 TIOpUIHOI HEUITKO-HEHpOHHOI iH(opMmaliiHoi TexHosorii. L1 moxemi
BUKOPHCTOBYIOTBECS B aBTOMATH30BAaHMX HABUAIBHUX CHCTEMax SK TPAIHIAHOI, TaK i TUCTAHIIIIHOL
ocBitu. Po3pobnena iHdopmaliiiHa MoJenb MPOIeCy aBTOMAaTHU30BAaHOI OINIHKM 3HaHb, SKa J03BOJISE
BpaxoOBYBaTH 4ac, BUTPAuCHU Ha BUKOHAHHS KOHKPETHOTO 3aBIaHHSA. BUKOpHCTaHHS MaTeMaTHYHOTO
amapaTry Teopii HEYITKUX MHOXMHA Ta HEYITKOi JIOTIKH J03BOJIsiE (OpMalli3yBaTH €BPUCTHUYHI METOIU
BHKJIa/Iadya TIPH IMIICYMKOBOMY OIlIHIOBaHHI 3HaHb. 3a JOMOMOTOI TiOpUIHOTI HEUITKO-HEUPOHHOI
iH(pOopMaIliitHOT TeXHOJIOTIi Oya peai3oBaHa MOJEIb aBTOMATH30BaHOI aJanTallii mapaMmeTpiB CUCTEMHU
OLIIHKM 3HaHb JI0 BUMOI KOHKPETHOTO BHUKJIajzada. Y poOOTI 3alpONOHOBaHA MOJENb KOpEryBaHHS
MIOTOYHO{ OILIIHKM 3HaHb 3 ypaxyBaHHSM 4acy, BUTPAauYCHOI'0 Ha BUKOHAHHS KOHKPETHOTO 3aBJaHHS, sKa
peanizoBaHa CHCTEMOIO HEUITKOTO JIOTTYHOTO BUCHOBKY.

IIpoBeneHo npakTHyHy arpodailito 3anporoOHOBAHUX MOJIENIEH Ta alrOPUTMIB OLIIHKH 3HAHb.

KrouoBi cjioBa: aBTOMaTH30BaHa HaBYajIbHA CUCTEMa, MOJEN1 OL[IHIOBAHHS 3HaHb, TUCTAHIIIHE

HaBYaHHsI, HEUITKO-HEHPOHHA iH(pOpMAaIliiiHa TEXHOJIOT 1.

Ho3apenko B.C. Mogean W cpeicTBa OLEHMBAHUS 3HAHUN € NMOMOIIBI0 THOPHIHOM
HEYeTKO-HeHPOHHOM NH(OPMALMOHHOM TEXHOJIOTHM. — PyKOnucCh.

Juccepranys Ha COMCKaHUE YYEHOM CTENEHU KaHIAMAATa TEXHUYECKUX HAYK MO CHEUUaTbHOCTH
05.13.06 — aBTOMATH3UPOBAaHHBIE CHCTEMBI YIIPABICHHUS U MPOTPECCUBHbIE HHMOPMAIMOHHBIE
TexHoJoruu. — HalmoHanbHbIi TEXHUYECKUM YHUBEPCUTET “XapbKOBCKHI MOJIMTEXHUYECKUN HHCTUTYT ,
Xapbkos, 2007.

Juccepraiysi TOCBAIIEHA pa3paboTKe MoJeNell U CpeiCTB aBTOMAaTHU3MPOBAHHOTO OLEHUBAHHUS
3HaHUH, KOTOpBIE SBJIAIOTCS OCHOBOM MaTeMaTH4eCKOro OOecledeHHs MOJICUCTEM KOHTPOJS 3HAHUMH
aBTOMATH3UPOBAHHBIX 00YYaIOLINX CUCTEM.

B pabote BbINOJIHEHA KiIacCU(pUKALMA METOJIOB MPOBEIEHHSI KOHTPOJS M MOJeNeil OlleHUBaHUS

3HAHUM. HpCI[CTaBJICH aHaJIn3 MCTOHAOB MOJCINPOBAHUSA YPOBHA 3HaHUH 06yqaeMoro, MNPUMCHSICMBIX B
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MHTEIJUICKTYaJbHBIX O0y4aromux cucreMax. Pe3ynbrarel aHamu3a MOKa3ald aKTyaJbHOCTh IHpPOOIEeMBI
MOBBIIIEHUST KayecTBa OOpadOTKM pe3yslbTaTOB KOHTpOJIA 3HAHWW. [IpuMeHeHune COBpEMEHHBIX
MH(GOPMAIMOHHBIX U KOMITBIOTEPHBIX TEXHOJOTHH MO3BOJISIET aBTOMATH3MPOBATh MaHHBIM mpouecc. Ha
OCHOBAaHUHU IIPOBEJIEHHOIO aHalIM3a MOYKHO C/eJaTb BbIBOJ O HEOOXOJAMMOCTH HCIHOJIb30BaHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA, YTO IMO3BOJIUT MPUOIH3UTH PE3YIIbTATHI
aBTOMAaTU3MPOBAHHOI'O TECTUPOBAHUS K PE3y/IbTaTaM KOHTPOJIS 3HAHUN € MPUBJICYEHUEM IIPEIO1aBaTEs.

D¢ hexkTUBHBIM CpeACTBOM (OpPMAaNH3aMKU U TPEICTABICHHUS HEYETKUX MOHITHHA, KaTETOPHHA U
3HAaHWW, B TOM 4YHCJI€ U JIMHIBUCTMYECKUX BBICKAa3bIBAHUN SIBJISIETCS TEOPHUS] HEUETKUX MHOYKECTB U
OCHOBaHHasl Ha HeW HedeTkas joruka. B pabore obocHOBaHa 1eneco00pa3HOCTh MPUMEHEHHUs anmnapara
TEOPUM HEUETKUX MHOKECTB M HEUETKOH JIOTUKH, a TAaKXKe arnmnapara TeOpUU UCKYCCTBEHHbBIX HEHPOHHBIX
cereil g (opMamu3alldy H3BPUCTUYECKMX METOJOB IMpenojaBaTeiss MpU BbICTABIEHUM OLEHKHU.
Pa3paborana unpopmanmoHHas MoieJb Mpoliecca aBTOMaTU3UPOBAHHOM OIIEHKU 3HAHUM.

Ha ocHoBanuu npeanoxeHHoi nHpopMallnoHHON MoJieNu Oblila pa3paboTaHa HEUeTKO-HEeHpOHHAs
CUCTeMa, B KOTOpPOHM BBINIOJIHEHA (opMaln3alus 53BPUCTUYECKHX METOJOB TMpenojaBaTens Mpu
BBICTaBJICHUHM MTOTOBOM oleHKH 3HaHui. [IpumeHenue anmapata THOPHIHBIX HEWPOHHBIX ceTel
MO3BOJISICT UCIOJIB30BATh HE TOJBKO AlPUOPHYIO MH(OPMAIMIO, 3HAHHS KCIepTa-IpenojaBaress, HO U
aBTOMAaTHUYECKH aJallTHPOBATh MMapaMeTPhl CUCTEMbI K TPEOOBaHHUAM KOHKPETHOT'O MPENoaBaTelsl.

BrniepBbeie mpennokeHa HEYETKash MOJEIb KOPPEKTUPOBKHM TEKYIIEH OLIEHKM 3HAHUU C y4eTOM
BPEMEHH 3aTPA4CHHOI0 Ha BBINIOJHEHNE KOHKPETHOTO 3a1anus. [I[puMeHeHre MaTeMaTHYEeCKOTO anmnapara
TEOpUN HEUYETKHX MHOXKECTB M HEUETKOW JIOTMKM IO3BOJIAT (OpMaln30BaTh MPOLECC KOPPEKTUPOBKU
olcHKU. [IpenMylecTBOM MNPEAIOKEHHOTO IOAXOJAa W PEaJM3YIOLEro €ro aaropuTMa HEYETKOIOo
JIOTMYECKOTO BBIBOJIA SIBJISIETCS BOBMOKHOCTh TMOKO HACTPanBaTh apaMeTpbl CUCTEMBbl KOHTPOJIS 3HAHUH,
YUUTBIBAIOLIEH BpeMs, 3aTpau€HHOE Ha BBIIOJHEHHE KOHKPETHOro 3ajaHus. ['MOKOCTh cuCTEMBI
OCYIIIECTBJISIETCS BBIOOPOM 0a30BBIX TEPM-MHOXKECTB JIMHTBUCTHYECKOW IepeMeHHoN B=“Bpemsa” wu
CUCTEMOW HEYETKHUX IPEIUKATHBIX IPABUIL.

[Ipennoskena peanusanus HEUETKO-HEMPOHHOM CUCTEMBI BBIBO/Ia UTOTOBOM OLICHKH 3HAHUMN B BUJIE
HepapXUUecKOil CTPYKTYphl (POpMUPYEMOI HA OCHOBAaHMU MOJEIHM NPEIMETHONU 00JaCcTH, YTO MO3BOJISET
n3bexxaTh MpoOeM BO3HHUKAIOIIUX IMpU paboTe ¢ OOJBIIMM KOJUYECTBOM BXOJHBIX IE€PEMEHHBIX.
OCOOEHHOCTBIO HEYETKOro JIOTMYECKOTO BBIBOJA C MCIOJIb30BAaHHUEM HEpapXUUecKo 0a3bl 3HaAHMMA
ABIISI€TCS. OTCYTCTBHE Tpolenyp Aedazzudpukanmuu u (pazzupuxanuu Juist IpOMEXYTOUHBIX EPEMEHHBIX,
MIO3BOJISIOIIEE 33/1aBATh TOJIBKO TEPM-MHOXKECTBA, O€3 ornpeaeneHus GyHKIMA TPUHAAISKHOCTEH.

JUis mpakTUYeCcKOM pealn3aliuyl MpeIoKEeHHBIX B paboTe Mojenell Obula co3llaHa Mporpamma
“Qwester-results”, ¢ MOMOIIBIO KOTOPO# ObllIa MPOBECHA HKCIIEPUMEHTAIbHAS IPOBEPKA MPEI0KEHHBIX
MOJIX0Z0B K (hopMalM3aluu Tpoliecca oleHUBaHUS 3HaHui. [IpuMeHeHue pa3paboTaHHON cHUCTEMBbI B

ABTOMATHU3allUN IIpoLecca O6y‘-ICHI/I$I MO3BOJIUT IIOBBICHUTH KayeCTBO OIIEHKH 3HAHHN HE TOJBKO npu
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TPaJUIMOHHOHN (opme oOydeHus, HO U B AUCTAHIMOHHOM oOpa3oBanuu. IIporpamma “Qwester-results”
ucrnoJib3yercss B ydeOHOM mpouecce B CyMCKOM TOCylapcTBEHHOM YHuUBepcurere, B KoHoTomckom
unctutyre CymlV, B 1abopaTtopuu QUCTaHIIMOHHOTO 0OyueHust [leHTpa KOMITBIOTEPHBIX TEXHOJIOTHI, B
Cymckom kosnemxe HAY.

KuroueBble cioBa: aBTOMaTHU3MpOBaHHAs 00ydarollas CHCTEMa, MOJEIU OLICHWBAHUS 3HAHUM,

JUCTAaHIIMOHHOC 06yquHe, HC‘ICTKO-HCIZPOHHEUI I/IH(I)OPM&HI/IOHH&?I TCXHOJIOT U

Nozdrenkov V.S. Models and tools of knowledge appraising with the help of hybrid
fuzzy-neural information process technology. — Manuscript.

Thesis on competition of a scientific degree of the candidate of engineering science on a speciality
05.13.06 - the automated control systems and progressive information technologies. — National technical
university “Kharkov polytechnical institute”, Kharkov, 2007.

Effective means of formalization and representation of fuzzy concepts, categories and knowledge
including linguistic statements is the theory of fuzzy sets and fuzzy logic. In this work the information
model of the automated knowledge appraising is developed.

On the basis of the suggested information model the fuzzy-neural system in which formalized the
teacher’s heurisms of knowledge appraising is developed. Application of the method of hybrid neural
networks allows to use not only the aprioristic information, knowledge of the expert - teacher, but also
automatically to adapt parameters of system for requirements of the concrete teacher. The model of
adjusting the knowledge estimation is offered in view of time used to perform the concrete task. For the
practical realization of suggested models the program "Qwester-results™ was executed.

Key words: the automated learning system, models of knowledge appraising, distant education,

fuzzy-neural information technology.
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