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IHBAPIAHTHA MOJENb NMOOAHHA 3HAHb Y CUCTEMAX AUCTAHUINMHOIO
HABYAHHA HA OCHOBI OB'€KTHO OPIEHTOBAHOIO NiAXoay

3anopi3bkuii  AepxaBHUI

O.A. Puxos, A.H. lNMonos

MeAMYHNI  YHiBepcHUTET

ABTOpamu po3pobneHo iHBapiaHTHy MopeNnb NofaHHA dapMaueBTUYHUX i MEAUYHUX 3HAHb Yy CUCTEMax AUCTaHUiNHOro
HaBYaHHS Ha OCHOBi iHTerpauii NOHATTEBOT CTPYKTYpU 3HAHb Ta TeXHONOrii 06'eKTHO OpPIEHTOBAHOrO aHanisy npegmMeTHoOl
ranysi. BukopuctaHHsa Takoi MoAeni fnae 3mMory nocTtaBuT 3aBAaHHA po3pob6KWM anroputmivyHoi 6a3sm ansa aHanisy cTpykTty-

pv 3HaHb NpeaMeTHOT ranyasi.

WHBAPWAHTHAA MOLENb NPEOCTABINEHMA 3HAHUA B CUCTEMAX
AONCTAHUMOHHOIO ObYYEHUA HA OCHOBE OBBEKTHO
OPUEHTUPOBAHHOIO MNOOXOOA

3anopoxxckui

rocyAapCTBEHHbIH

A.A. Pbixos, A.H. lMonos

MeANULMHCKNI YHUBepcUtet

ABTopamu pa3paboTaHa WHBapuWaHTHas MOLENb NMpeAcTaBNeHua GapMaueBTUYECKUX U MeAULUHCKUX 3HAaHUR B cucTe-
Max AUCTaHUMOHHOTO 06yYeHUs Ha OCHOBE MHTErpauuun NMOHATUNHOW CTPYKTYpbl 3HAHUN U TEXHONOTUU OOBEKTHO OpPUEH-
TUPOBAHHOrO aHanusa npeaMeTHoW obnacTu. Mcnonb3oBaHWe Takon MoOAENV NO3BOMNseT NMOCTaBUTb 3agadvy pa3paboTku
anroputMmuyeckon 6asbl 4NS aHanusa CTPYKTypbl 3HAaHWN NpeaMeTHOW obnacTu.

INVARIANT MODEL OF KNOWLEDGE REPRESENTATION IN DISTANCE
LEARNING SYSTEMS ON THE BASIS OF OBJECT-ORIENTED APPROACH

Zaporozhye State Medical

A.A. Ryzhov, A.N. Popov

University

The authors have developed invariant model of pharmaceutical and medical knowledge representation in distance learning
systems on the basis of integration of conceptual structure of knowledge with the results of technologies of object-oriented
analysis of subject field. Such model gives the possibility to set the task of the development of algorithmic foundation for the

analysis of structure of knowledge of subject field.

Cy4acHuii eTar po3BUTKY CUCTEM AUCTAHIIHHOTO Ha-
BYAHHS XapaKTEePU3YEThCS AKTUBHUM BHUKOPUCTAHHSIM
THTETIEKTYJIbHUX TEXHOJIOT1H MMOoIaHHs 3HaHb 1 PO3p00-
KOO CHCTEM aJIallTHBHOTO YIIPABJIIHHS IIPOLIECOM HaBYaH-
Ha [1; 2; 3]. Po3poOka cuctemu 1mojaHHs 3HaHb TOTpe-
Oye aHaJTi3y KaTeropiaib-HOTO amapary. Bubip kareropii
00'eKTa SIK OCHOBHA iHBapiaHTHA CTPYKTYpa A€ 3MOTY
3IIACHUTH YacTKOBY (hopMaitizaiito (hapManeBTHIHUX,
MEIMYHMX, O10I0TTYHUX 3HAHb Ha OCHOBI TEXHOJIOTIH 00'-
€KTHO OPIEHTOBAHOTO MIJAXOAY 3 BUKOPUCTAHHIM MOX-
JIUBOCTEH yHiBepcanbHOI MoBH MoaentoBaHHs (UML)
Ha eTaIl KOHIEeNTyallbHOTo MpoekTyBaHHs [4]. UML cbo-
T'OJIHI aKTHBHO BUKOPHCTOBYIOTh y cTaHaapti HL7, Gioi-
H(popMaTHIIi, CUCTEMHI 0i0JI0Tii, omvci Moaenei 6ioxi-
MiuHMX mporieciB. IIpote 3actocyBanns UML B uucro-
My BHUIJISIZII HE Ja€ 3MOTH €(QEeKTUBHO BigoOpa3uTH
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iepapxito CTPYKTYPHHUX BITHOCHH Y (hapMaleBTUYHUX i
O10JIOTIYHHUX cHCTeMax. BogHodYac 1ie 3aBIaHHS BUPi-
UIYIOTh IPY BUKOPUCTAHHI MaTEMaTU4HOT MOJIEN MOJIaH-
HS 3HaHb Y BUTJISIII OHTOJIOTiH. CTBOpPEHHSI OHTOJIOTIT 3ac-
HOBaHE Ha aHaNi31 MOHATTEBOI CTPYKTYpH 3HaHb Tpel-
MetHoi rany3i (IIpI’), BimoOpaxeHoi B cucTeMmi
npodeciiHoi MOBH BiJITIOBIHOTO HAYKOBOTO HANpsMy. Y
CTaTTi 31iCHEHO CIIPOOY CTBOPUTH y3arajbHEHY iHBapi-
aHTHY MOJIENTb TIOJIAaHHS 3HaHb JJISI PO3POOKH 1HCTpY-
MEHTAJIBHUX CHCTEM TOoOy/IoBU 0a3 3HaHbL (hapMalieB-
THYHOTO W MEIUKO-0i0oridHoro npodijiB B alanTHB-
HUX CUCTEMax JTUCTAHIIIHHOTO HABYAHHSI, 3aCHOBAaHUX Ha
3HaHHSIX.

Mera crartTi - po3poOka iHBapiaHTHOI MOJEN Io-
JIaHHS 3HAHb y CUCTEMaX IUCTAHIIHOTO HABYaHHS Ha
OCHOBI 1HTETpAIlii TEXHOJIOTiH 00'€KTHO OPIEHTOBAHOTO
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aHaiizy 3HaHb [Ipl 1 aHAaI3 MOHATTEBOT CTPYKTYpH 3HAHD,
3aikcoBaHuX mpodeciitaoro mopoto [pl.

OcHoOBHA YacTHHA

APpXITEKTypa CyJacHHX IHTEJICKTYTbHUX HAaBYATbHUX
cucrem (IHC) i anantuBHuX HaByansHUX cucteM (AHC)
BKITIOYAE, K BAXKJIHUBUHI CIEMEHT CBOET CTPYKTYPH, MO-
JIeTh 3HaHb npeaMeTHol ramy3i (M3I1D), sika peanizyeTs-
¢y BUTJISITI Oa31 3HaHb. EBONIOIIMHIHT PO3BUTOK TAaKUX
cucteM npuBiB J10 quBepreniii M3I1I 1, BiAmoBixHO, 10
(dopMyBaHHS JeKiIbKoX B3, 110 BHKOHYIOTH pi3HI 3aB-
JaHHS ¥ 320€3MeyI0Th YIPaBIiHHS TPOIIECOM HaBYaH-
HS CTYJICHTA IIPH B3aEMOJIIT 13 cuctemoro. ABtop I'.B. Pu-
0iHa y CBOEMY OTJIsii [2], MPUCBIYCHOMY HaBYAIBHUM
IHTErpOBaHUM CKCIIEPTHUM CHCTEMaM, BHIIIISIE TPH OC-
HOBHI MOJICJTi 3HaHb, SKI MOXYTh BXOJWTH JIO CKJIaTy
I0C a6o AO/I, ie: Mozens TOro, Koro HaB4aroTh (M1),
Mozenb HaBuaHHs (M2), moxens mosicheHHs (M3).
Mojzerb peIMETHOT TaTy3i po3riisaaeThes y ckiaaa M1
1 0OMEXyeThCs 3aBAaHHIMH HABYAJIBHOT JUCIHAILIIHM.
M#u BBa)Ka€eMO, 1110 MOJIEIb MTPEMETHOT rairy3i HeoOxi-
HO BUJILJTUTH B OKpeMy Mojenb MO i1 B ii ckiax MaloTh
OyTH IHTETPOBaHI 3HAHHS BCIX HABYAILHUX KYPCIB 3 OJTHIET
MIPEAMETHOT TaTy3i, BUKJIaIaHHS AKHX 3]IHCHIOE Kade-
pa. KoxxHa 13 iux MoJieneit Mae 3a0e31euyBaTHCs CBOEIO
b3. Buxoasuu 3 pi3HOMaHITTS MOJIENICH, SKi BHKOPHC-
TOBYIOTh B OJIHI HaBYaJIbHIN cHcTeMi, HaOyBae akTy-
QJIHOCTI MMUTAHHS PO BUKOPUCTAHHS 1HBapiaHTHOT Ma-
TEMaTHYHOI MOJIENT (CTPYKTYpH) IOJJaHHSI 3HAHb, IO J1a€
3MOTY BHKOPHCTOBYBaTH CTaHJApTHI MeXaHi3MH (TIpo-
IIeTypH ) JIOTTYHOTO BUBOY JJIS PI3HHX MOJICIICH.

VY po6Gori [S] mpoaHalli30BaHO MOMJIMBOCTI 3aCTOCY-
Ba"us B IHC 1 AHC cemu knaciB mopeneil momaHHs
3HaHb: JIOT14Hi, MPOAYKIIiHHI, GperiMOBi, MepexeBi 00-
'€KTHO OPIEHTOBAHI, CIeNialbHi, KoMIuieKcHi. [IpoBee-
HUH aHalli3 J1aB 3MOTy aBTopam [5] copmyIrtoBaTH oc-
HOBHI BUMOTH JI0 MOZEII 3HAaHb:

1. YHiBepCalbHICTb.

2. HaounicTs mogaHHs 3HaHb.

3. OTHOPITHICTE.

4. Peanizalist B MOJIENI BIACTUBOCTI AaKTUBHOCTI 3HAHb.

5. Binkpuricts B3.

6. BimoOpakeHHs CTPYKTypHUX BIIHOCHH O0'€KTiB
IIpI.

7. BUKOpHCTaHHS CHCTEMH CEMAaHTHYHHX IIKAT MMPU
peaJtizarrii nmpoeKIii 3HaHb.

8. [TogaHHs HEYITKUX 3HAHE.

9. bararopiBHeBe MOJaHHS 3HAHb HA OCHOBI METaMoO-
Ielen.

3MiHCHIOIOYN BHOIP MaTeMaTUYHOI MOJENTI TOJaHHS
(hapMareBTHYHUX 1 MEJIMKO-010JIOTIYHIX 3HAaHb HEOOX1]1-
HO 3Ba)KaTH Ha CIICIU(iIKy MHUCICHHS (axiBIliB JaHOTO
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npo¢itro. Po3poOkoro 6a3u 3HaHL HABYAIEHOT CHCTEMH
B HAIIOMY BHIIAJIKy 3aiMaTUMyThCS BHKJIanadi kadeap
BIJITIOBITHUX JUCITUILIIH Oe3 3aTydeHHS IHKeHepa-KOTHi-
Toyora. Y 3B'A3Ky i3 IIUM B iHTepQelici IHCTpyMEHTab-
HOTO CepelloBHIIIa Mae OyTH BiIOOpaXkeHa crienudika
1€l ramy3i 3HaHb, @ caMe: CUCTEMHICTh, 1€PapXidHICTb,
HAOYHICTh, BepOaNbHHUN omuc (y Mexax npogeciiHoi
MOBH), OOMEXCHHS Ha CIUIBHICTD 3aCTOCYBaHHS abCT-
PaKTHHX ITOHATH (KaTeropiit), Opi€HTOBaHUX HA PEATLHO
icCHyro4l 00'ekTH 200 mporecy. MOKIHBOCTI MaTeMa-
THUYHOI MOJIEII TIOTaHHST 3HAHB OHTOJIOT] 3HAYHOIO MipOIO
Jaf0Th 3MOTY peallizyBaTH BKa3zaHi BUMOTH. OHTOIOTIS
OyayeTbes JUIs peaiizamii SKuX-HeOyab KOHKPETHHX
iteit. My BUKOPHCTOBYEMO CHCTEMHHMIA TPHHIIUII IUTHO-
BOI (DYHKIIIT CHCTEMH, IO PO3POOIIAETHCS. Y IIbOMY pasi
BiJipa3y HaKIAJalOThCcs OOMEXCHHS Ha pi3HI BapiaHTH
iHTeppeTallii popMaTi30BaHNX 3HAHb, 10 € HAI3BHYAH-
HO B)KJIMBUM JUTS BUPIIICHHS TUTaHHS HEBU3HAYEHOCTI.
[Tpu moOymoBi OHTONOTIi MO’KHA BIKOPHCTOBYBATH Me-
TOJIOJIOTIF0 CUCTEMHOTO aHallizy - cTpaThdikaiio [6],
SIKa 3aCTOCOBY€E METO]] ICKOMITO3HIIii CKIIATHUX CHCTEM,
a caMme JI0 Takoi Kareropii HajaexaTh i 00'ekTH. Y pe-
3yJILTATI IPOBEJICHUX OTepalliii MU OJEPIKY€EMO iepapXi-
YHY CTPYKTYPY, OIIMCaHy B TEPMiHAX MPEIMETHOI ray3i.
[Ipore oHTONOTIS, OMUCYIOUH i€papxil0 MOHITH abo
CTPYKTYpY cKiamaHoi cuctemu (00'ekTa), He BimoOpa-
JKae MmapaMeTpH i KpUTepii, Ha OCHOBI SIKUX 1A iepapXis
noOymoBaHa. OHTOJIOTIS CIIUPAETHCA HA IHTEPIPETAIIIFO
KOJICKTHBHOT'O Cy0 '€KTa - CITIBTOBAPHCTBA MpodecioHaliB
konkpetHoi [IpI". BomgHouac knacudikarii i cucremaru-
Ka € HAMBAXKJIMBIITMMH CKJIAJIOBUMH (hapMarieBTUIHUX i
MEIUKO-010JIOTTYHNX MPEIMETHUX Tany3ed. HasBHicTh
y crpykTypi B3 IIpI" dopmanizoBanoi inpopmarii mpo
03HAKH 1 BIACTHBOCTI JIAHUX CHCTeM ab0 00'€KTIB po3-
IIMpro€e Halip " IHTEeNeKTya bHHUX " OTeparlii, IKi MOKHA
pealtizyBaTH Ha TipejicTaBieHii b3, a omke, po3muproe i
HaOip 3aBJIaHb, 110 BUPINIYIOTHCS IHTEIEKTYaTbHOIO CH-
CTEMOIO.

OCOOHBICTIO IPHPOTHHIOHAYKOBHX JTUCIIUILIIH, a caMe
JI0 HUX HaJIeXaTh Ti, Mo posriinatotees [pl, e excre-
PUMEHTAIILHUH XapaKTep X HAYKOBOI MisUTbHOCTI. 3HAH-
H#, mojiaHi B b3 1 BUCHOBKaX, 10 OJICP)KYIOTh IIPH BHPI-
IICHHI TIOCTaBJICHUX 3aBJIaHb, [IOBUHHI MaTH MOITHBICTh
eKCIIepUMEHTAIIbHOT TiepeBipkr. TexHoJoris i MeToan
i€l mepeBipky MOXyTh OyTH BinouTi B camiit b3. Bino-
MO, IO TOYHICTh JAHHX, SKI OJEPIKYE NOCTITHHUK TPU
BHUBYCHHI 00'€KTa, 3HAYHOIO MIpOIO 3aJIS)KUTH BiJ TOY-
HOCTI METOTy TOCIIDKeHHS. Pi3Hi pe3ynbraT, OTpuMaHi
MIPY BUKOPUCTaHHI Pi3HUX METOJIIB JIOCITI/PKSHHS, MOXKYTh
MPHUBECTH JIO PI3HUX BUCHOBKIB. BUpINICHHSA MUTaHHS
HEBU3HAYCHOCTI W HEYITKOCTI MPEICTaBICHHS 3HAHb Y
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B3 npupoaanaonaykoBux [Ipl” Moske OyTH BUPIIIEHO MTPH
BKa3iBI[l METOMIB (METOAWK) JIOCIIKCHHS TTapaMeTpiB
a0o BIIACTUBOCTEH TaHWX 00'€KTIB, 10 Ma€ OYTH BIIOUTO
B MOJIEJI TIOJJaHHS 3HAHB.

OmHAM 31 CKJIATHUX TUTaHb PO3POOKH 0a3 3HAHb € ITH-
TaHHA PO OTHO3HAYHY CEMAaHTHYHY iIHTEpIIpETaIito (pop-
MaizoBaHux 3HaHb [Ipl. CemaHTHYHA iHTEpIpeTallis
HayKOBHX 3HaHb, TIOJIaHUX Y BepOasHOMY 200 y opma-
JII30BAaHOMY BHTJISIII INTYYIHOO MOBOFO taHoi [Ipl', Hacam-
nepen e Moke OyTH MOBa MAaTeMATHKH, 3aJIEKUTH Bif
JEeKITBKOX CKJIaIOBUX - [1¢ HAYKOBA MIKOJIA, Y paMKax sIKOi
3IiicHIOBaNIacS po0OOTa, MeTa 1 3aBIaHHS, B pe3yJbTaTi
SIKUX OYJI OTpHMaHI 3HAHHSI, METOJIOJIOTIT JTOCITiHKECHHSI.
Hampukian, Mera # 3aBIaHHS TP TOCIIHKEHHI TOPMO-
HAJILHOT CHCTEMM JIFOJMHHU TIPH 010XIMIYHKX, (i3i00Tiy-
HUX, KIHIYHUX, (apMaKOJIOTTYHHX JTOCITIHKEHHIX abco-
JIFOTHO Pi3Hi, 3 YOT0 BUXOIUTH, IO iHTEpITpeTaris hopma-
JI30BaHUX MOJEJICH TaKOXX Moke OyTH pizHoro. [lis
3BY)KCHHsI PI3HOMAaHITTS IHTepIpeTalii GopMati3oBaHuX
3HaHb MH [IPOIIOHY€MO 3aIIPOBAKYBATH ITOHSITTS KOHTEK-
CTy, sIKe Ma€ BKIFOYaTH YNHHUKH, [0 BIUINBAIOTh HA Ce-
MaHTHUKY TepPMiHiB, OHATH 1 Monenei [Ipl.

AmHari3 miTepaTypHHAX JaHUX MOKA3ye, IO IS IT0YaT-
KOBOTO eTarry (opmaizaiii MeIUK0-010J0TTYHHX 3HAHb
CBOTO/THI MOXKHA €(DEKTHBHO BUKOPHUCTOBYBATH 00'€KTHO-
OpIEHTOBaHI TEXHOJIOTII, 110 HAOyJH CBOIO PO3BUTKY B
CASE-TexXHOJIOTISIX TPOEeKTYBaHHS iH(POpMAIiHUX CHC-
teM, Hampukiaax UML [4]. ¥V HamoMy gociimkeHH1
3IICHEHO pO3pOOKY CTPYKTYypH MeTananux b3, sika nae
3MOT'y OIIHCATH Ha eTali KOHIENTYAIBHOTO H JIOT1IHOTO
aHaJi3y peaibHi (GapMameBTUYHI Ta MEIUKO-010I0TIIHI
CHCTeMH 1 00'€KTH.

InBapianTHa Mojeabp MOJaHHS 3HAHB

CrpyKTypa iHBapiaHTHOI MOJIe)Ti TIOJJaHHS (hapmares-
THYHUX 1 MEJMKO-010JIOTIYHUX 3HaHb Oysa po3poldiicHa
Ha OCHOBI IHTErpallii ysBJIEHb PO OHTOJIOTIIO 1 OITUC 00'-
exta 3acobamu UML.

CraHgapTHO OHTOJIOTiIO MOXKHa (HPOPMAIBHO MOJATH
BITOPSIKOBAHOIO Tpitikoro [5; 7; 8]:

0= (C,R,F), D
ne C - ckiHueHHa MHO)KHHA TTOHATH MpPEIMETHOI ra-
ysi;

R - ckinuenHa MHOHHA 3B's13KiB [Ipl, mo Hakmanga-
IOThCS Ha TEPMiHH;

F - cKiHYeHHAa MHOKWHA MTpaBwI a00 QyHKIIH iHTEp-
nperarii CiR.

Jlns BimoOpaxkeHHs "ducToi" OHTOJIOTIT B MOJIEN YHi-
BepcasibHOTO abctpakTHoro kiacy "Universal Class"
BHKOPHCTOBYETKCS KiTac JiekceM - "Lexeme" i kiac, 110
OIHCYE CTPYKTYPY By3Ja oHTOJOTII, - "Ontology Node".
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OcHoBHHIT MacuB 3HaHb [Ipl, mo po3rmsgaroThes,
Bi0OpaKeHUH MHOXHHOIO ITpodeciitnnx MoB L,,. Koxna
npodeciiina MoBa Mae cBoro Tepminonorito I abo Tep-
MiHocuctemy 1 SP VY CBOKO "epry, TePMIiHOJIOTiS BU3HA-
yeHa Ha 0e3lIiul JeKceM L('xp JlexceMa ckinamaeTbes 3
OJTHOTO 200 MEKLTBKOX CIIB JaHOI MOBH Wp‘ Toni:

Lek W5 ®)
'l;g Laxp| ’l;,g TSp; 3)

MHOXHWHA TEPMIHIB JUTUTHCS HA I IMHOXHHY TIOHSTh

[IPI" C i MHOXWHY iHTeprpeTyrOUnX TepMiHiB T .:
5 g
cpg lp R 4)
1;”. c lp 5)

"[MonsitTa" B inTepnpeTanii H./l. Bamenko [9] Bu3Ha-
9aeThes AK "(parMeHT 3HaHb, IO € y3araJbHEHOIO
iH(popMalIi€eto mpo 6e31id 00'EKTIB, IS AKUX BH3HAYCHI
MPOIIeCH PO3IMi3HAHHSI 1 TeHepallii MoJeNield KOHKPETHUX
00'ekTiB". KokHE TOHATTS HOMIHYETHCS TEPMIHOM
BiamoBiHO1 [IpI.

Komu Cp #01R #0, To ourosoris O mpeacrasise
rpag:

0= {Cp, R}, (6)

B SIKOMY BY3JIH IIPEACTaBICHI MOHATTSIMH, a 3B'SI3KH
eleMeHTamMu MHOXHHH 1. B yHiBepcaipHOMY Kiaci S
3B'I3KH Ta BINHOIIECHHS BU3HAYEH] HA Lexp:

rE Lexp. (7

OHTOJIOTiS YHIBEPCAIBHOTO KJIacy OyIyeThbcs Ha OC-
HOBI CJIOBHUKA TEPMiHIB, MOOY0BAHOTO 3 BUKOPHCTAH-
HsAM Kiacy ""Lexeme", i camiii OHTOJIOTIT, IKa CTBOPIOETh-
¢ Ha OocHOBI Kiacy "'OntologyNode".

Knac ""Lexeme' nipusHadeHuil uisi popMyBaHHS H
PORIIMPEHHS CIIOBHUKA TEPMiHIB IPH BUKOPUCTaHHI OTIe-
pauiii Cmeopumu_nexcemy(), 3minumu_nexcemy() 1
Buoanumunexcemy. JIns BUpIMICHHS MHUTAaHHS OIHO-
3HAYHOI 3MICTOBHOI iHTepIpeTallii BBeAieHa (YHKIIiS Te-
Hepallii yHikanbHoro inentudikaropa IdTerm, sika Bpa-
XOBY€E KOHTEKCT, TIPH SIKOMY BUKOPHCTOBYETHCS TEPMIH:

laxp“., € Lex ; ®)

IdTerm( Iexp_‘., Context ) — Id, , 9)

ne Context - KOHTEKCT, TIPH AKOMY 3aCTOCOBYETBCS
TEpMIH;

Id, - ywixanbuuit iieHTH}IKATOp JEKCeMH Iexp'l..

SIK KOHTEKCT MOXe PO3TIBIIATHCS HAYKOBA AUCIIHILII-
Ha, cdepa MPaKTUIHOI TISUTBHOCTI, HaBYAIBHUN KypcC
TOmO. Y KO)KHOMY BHIAJIKY 3MICT 1 3HAYCHHS TEpMiHa
MOXYTh OyTH PI3HUMH, X0Ua YaCTHHA 3MICTy B PI3HUX
KOHTEKCTax Moxe OyTH criinbHO0. Hampukinaz, moHsr-
Ts ""CHCTeMa FrOPMOHAJIBHOT peryamii" B 6ioximii, izio-
JIOT11, (hapMaKoJIOTii, KITIHIYHIH JUCITUILUTIHI, Kypci 010510Tii
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cepeHbOT NIKOJIM MaTHMe PI3HUH 3MICT 1 NIMOMHY PO3K-
PUTTS, OCKUJIBKH B KOXKHIM TIPEJIMETHOT rairy3i peamisy-
FOThCS CBOT crienn(ivHI 11T i BUPIITY€EThCS IEBHHUH KJTac
3aBIaHb.

Aobctpakthuii kitac "Ontology Node' npusnadeHuit
JUTS TIOOY/IOBH OHTOJIOTIT Ha OCHOBI ormepaiid Jooamu-
By301(), 3minumu_ey3on(), Buoanumu_eyzon(). Mox-
JTUBO BUKOPHCTOBYBATH OTIEPALlii OE31TiIII0 CTPYKTYpOBa-
HUX TIOHATH - [odamu_niddepeso() i Buoanumu _nio-
oepeeo(). Jloriuamii BACHOBOK Ha Iifl CTPYKTYpi MOXKHA
opraHi3yBaTH Ha OCHOBI MHOYKUHH oriepattiii Haeizayis()
i ITowyk(). JIns orpumanHs iHpOpMaIIii Ipo MOB's3aHi
MOHATTS (0a30Bi MOHSATTS, 3MICT MOHATTS, CECTPHHCHKI
BY3JIM) JOCHUTH BITKPUTH 33aHHI 32 YHIKaJIHHIM iCeHTH-
(hikaTopoOM MPUMIPHHUK i 3BEPHYTHCS JI0 BIIIOBITHUX BJa-
CTHBOCTEH, sIKi MOJIaHl Y BUNNIAAL criCKiB Idy,: bamuki-
6coki_ey3nu, /louipnigyznu. IHdopmanis mpo Horo
3B'SI3KM 3HAXOMUTHCS BCEPEANHI 3aIaHOTO By37a i, B J1a-
HOMY BHII4JIKY, BIICYTHS HEOOX1THICTh Y JIONATKOBUX OIIe-
pallisx 31 3HaXO/PKSHHsI ITOB'13aHUX BY3J1iB OHTONOTIL. [Ipn
[IbOMY € TICBHA HAMIPHICTh JaHUX, 5IKa KOMIICHCYETHCS
JIETKICTIO JIOCTYIY JIO TIOB'SI3aHUX €JIEMEHTIB rpada.

[ToHATTS, OmMUCaHe B OHTOJIOTII, 3aJIEKHO BiJ PiBHA
iepapXii JaHOi OHTOJIOTIi 200 BiJl KOHTEKCTY MOXKE PO3TJIs-
JATHCS SIK TIOHATTS PI3HUX THITIB: IPOCTHHN THII - TOHSTT,
BU3Ha4YCHE Ha rpad)i OHTOJIOTIi; CKJIQJHU THII - TIOHATTS-
00'€KT, MOHATTS-BIACTHBICT, MOHITTI-3B'I30K, HOHSIT-
TSA-KOHTEKCT, BU3HAa4YCHI Ha aOcTpakTHOMY Kiaci "Object".

YHiBepCaTbHICTh 3aITPOIIOHOBAHOI MOJICTII MOJIATAE Ta-
KOX y TOMY, IO TIOHATTS BCIX THITiB MOXKYTb MaTH CTPYK-
Typy, TOOTO OyTH By3JaMH JepeBa MOHATH CBOTO THITY.
[Ipu npOMY MOHATTA-00'€KT MOKE PO3TILIAATHCS B JIO-
KaJIbHAX KOHTEKCTaX 1 TaKOX OyTH YYaCHHKOM Pi3HUX
ABTOHOMHUX JIEPEB, B SKUX BOHO PO3KPUTE IO-PI3HOMY,
3aJIKHO BT CKJIQJHOCTI 1 moBHOTH omucy TIpI". Oco0-
JIUBICTH MOJIEINI TOJISATaE TAKOX Y TOMY, IO 3AJIC)KHO BiJT
KOHTEKCTY BIIACTHBICTH MOHATTI-00'€KTa MOXE came
PO3TIISIATHCS SIK TIOHATTSI-00'€KT 1 3alMaTH CBOIO HIIITy
B JIepeBi IIOTO KOHTEKCTY. [1py boMy 3HaUEHHS BIACTH-
BOCTEH TaKOX MOKHA PO3TIILAATH B KOHTEKCTI 3aIaHOl
neramizamii. TakuM 9MHOM, KOKEH BY30II IepeBa B 3aa-
HOMY KOHTEKCTi € MPUMIPHHKOM KJ1acy a0o 00'€KTOM, y
SIKOMY, 3 OJTHOTO OOKy, TIOMiIlleHa iH(pOpMAITis PO TOJI0-
JKCHHS 00'€KTa BCepeTMHI CEMaHTHYHOT Mepexi a0o Horo
"koopauHaTH". 3amaBIOIM CHUCOK OAThbKIBCHKHX Ta
JIOYipHIX MOHSTh, MK OTPUMYEMO Ha3BY 00'€KTa B IOTOY -
HOMY KOHTEKCTi. 3 1HIIOro OOKy, IMOBHE YSIBJICHHS IO
00'eKT - HOro Ha3Ba, CTATUYHI XapaKTEPUCTHUKU 1 HOTO
MOBeIiHKa a00 MeToIu TociikeHHs. [Ipu BUKOpHCTaHH1
UML-HoTaii Bci 3B'SI3KH IMOHSTTS, HOTO 3MICT, a TAKOX
CTaTHYHI XapaKTePUCTUKU 00'€KTa BH3HAYYBAHOTO IIO-
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HATTS 3aHOCATBCS B CIIOTH BIACTHUBOCTEH "YHiBepcaib-
HOTO KJacy". 3a IOTIOMOTOI0 METaJaHuX TaKOi CTPYKTY-
PHY MH MaEMO MOXITHBICTh (popMaltizarlii 00'ekTiB ciiabo-
¢dopmastizosanoi iprpoaHoi [Ipl™. [1pu bomy 3nanus [pl’
iCHYIOTH Yy BUIJISI/II OHTOJIOTII, Y By3/1aX SIKOi 3HAXO-
JAATHCSI MOBHOWIHHI 00'€KTH, a TAKOX 1H(POPMAITiS PO
3B 'SI3KH, BJIACTUBOCTI i orepartii Ha i 1iuM 00' ekToM. Bask-
JMBO TAaKOX Te€, IO I MOJENh A€ 3MOTY OIHCYBATH
iepapXigHy CTPYKTYpY 00' EKTIB.

Crpyxkrypa abcTpakTHOTO Kitacy " Object'’ Bianosinae
npencrasierdHsM MoBu UML, 1o6To ckiamaetbes 3
iMmeHi NameODbj, BnacTUBOCTEH iDrObj 1 OmUCy orepartii
()p(}bj a00 MeToxiB:

Object = ( NameOlbyj, PrOhj, ()pmy. ). (10)
IM'st 06'ekTa BiAMOBIAa€ TOHATTIO, TOOTO IMCHI By3J1a
OHTOJIOTII:
NameObj Cp. (11)
BiactuBocti 00'ekTa Pr()bj MPENCTABJICHI CITUCKOM
BJIACTHBOCTEII:
Pr. =Pl PPy ooss Py, ooss P, ). (12)
KoskHa BIIaCTHBICTH MPEJICTABIISAE TApy: iM'sl BIaCTH-
BocTi NamePr 1 3nauenus Value:

pr, = NamePrValue ),
NamePr eLaxp.

(13)
(14)

3HaYeHHS MOKe OYTH MMPOCTO TEPMIHOM, 00'€KTOM 200
YHIBEpCATbHUM KIIACOM:

Value = Value( Value € Tp \V
Valuec Object v Valuec

UniversalClass ). (15)
KokHa BiacTUBICTH 00'€KTa OOCIYrOBYETHCA TPHO-
Ma THTIaMH OTIepaIliii:

Op Obj - { Op Obj,Serv,ii® ()p Obj,Model >
Op

Obj,Practk ¥s (16)

Jie TIepIni inaekc Obj mo3Hadae YHIKaIbHUH 1ICHTH-
¢ixaTop naHoro 00'€KTa;

JPYTHHU 1HIEKC MO3HAYAE TUII OTIePallii;

TpeTii iHAekc k - TO3HaYyae BIACTUBICTH Kk JaHOTO
o0'exra.

Tun onepariiii 3 iHASKCOM Serv - IPeCTaBIIsAE CKIHUCH-
Ha MHOXMHA CTaHAAPTHHUX CIyX)OOBHX oIeparii, 1o
00CITyTOBYIOTh BJIACTHBICTH 00'€KTA.

BpaxoByroun 0COOJMBOCTI MOJaHHS JEKIapaTHUBHUX
3HaHb, JIJIS ONUCY AKHUX MPU3HAYCHA 115 IHBapiaHTHA MO-
niedtb, 0ytok onepaniiit UML 06'ekTa po3mUproeThes J10-
JTATKOBO JIBOMA THUTIaMH OTIepalliii: Py THII 3 iHICK-
coM Model, Bu3HauYeHNH K CKIHUEHHAa MHOKHMHA OIle-
paniii 1 Ha puc. 1 Ha3Banuii Teopemuunuii_memoo().
BiH nae 3Mory onmcaTH TEOPETUYHY MOJENTb OIeparlii
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HaJ BIACTHUBICTIO K. J[pyrwuii Tv 3 iHAeKkcoM Pract Bu3-
HAYCHUH SIK CKIHYeHHA MHOKHHA orepaiii i Ha puc. 1
HasBaHuil IIpaxmuunuii_memod(). BiH mocuiaeTbes

«TNaxceme

-

In s EaTeBECkN BY3NK

4T 411 DUIDH BY3IMK
UnversalClass [0n & S

+HTONOMNA 5
oy | “easm_pyao

MEOVWYHA IHPOPMATUKA
TA IHXEHEPIA

Ha KOHKPETHUM NMpakTHIHUN MeToA 1aHoi [1pI i € inTep-
¢eiicoM aII BUXOAY Ha MIiaJor 3 KOPUCTYBAadeM IS
OITMCY 3HAYEHHS BIACTHBOCTI K.

[ Lexa=me
{fram User)
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fom User) <
—-—
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Puc. 1.

Tun onepaniii ¢ iHgekcoM Model nipencraBise marte-
MaTH4HY a00 JIOTIYHY MOJICNb Y BUIJISI Oe3midi GopMyt.

()p Obj,Model,k = EI()p Obj,Model,k ( ap, Obj,Model,k <
Lex, v op,, €0bject). 17)

Tun omnepariiii ¢ ingexcom Pract - pencTaBisie Ha3BY
METOJTY, METOJTUKH ab0 alropuTMy, SIKHi Mae OyTH pea-
J30BaHU{ BUKOHABIIEM JII HAOYTTS 3HAYCHHS BJIacTH-
BOCTI K y PeaIbHOMY >KHTTI:

Modelk

Op, Otj, Practk op Obj, Practk (op Obj, Practk
Lex, v op,, e0bject). (18)
IMeHa BCiX TaHUX CTPYKTYPHHX €IIEMEHTIB MatOTh OyTH
BH3HAYEHI cIOBHUKOM TepMiHiB IIpl". Posmmpene im's
00'eKTa NpeJICTaBIIsIe YHIKATBHUH i1eHTH)IKATOP, IO Aa€
3MOTY OTPUMATH JIOCTYII JI0 BCi€l iHPopMaIlii mpo 00'eKT.
BHyTpimHe momaHHs 00'exkTa B 0a3i 3HaHb BijgoOpa-
kKaeTbes BipTyadbHUM AeHoTaToM [10]. Takmid miaxina
JTa€ 3MOTY BUKOPHCTOBYBATH Pi3HI BXiIHI CIIOBHUKH Pi3HH-
MH MOBaMH - IPHPOTHUMH i (OPMATLHUMH TPHU MOOY-
JIOBI YHIKQJIBHOI CTPYKTYpH 00'€KTa, HE 3aJekKHOI Bij
MOBHO1 ()OpMH HOTO TIOJIaHHSI.

BucnoBku. [Ipencrasiena iHBapianTHa MOIEIb, OT-
puMaHa B pe3yJbTaTi CTPYKTYpHOI IHTErpallii OHTOJIOTIT
it 00'€KTHO OPiIEHTOBAHOTO OIHCY 3HAHB, PO3MIUPIOE MOXK-
JUBOCTI IHTEPIIpeTalii MOHATE, a TAKOX Ja€ 3MOTY pO3-

Practk
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UML-niarpama kJaciB mMeanko-6ioJioriuHoi Mojesii 3HaHb.

pOOUTH IHCTPYMEHTAJbHI 3aCO0M I CTBOPECHHS 0a3
3HaHb OOMEXEHOI0 IPUPOAHOI MOBOK. BHKOpUCTaHHS
ITi€i MOZIeNi MOJKJIMBE JJ1s1 BUPIIIICHHS PSITy TATAHb 1 3aB-
JlaHb, III0 BUHUKAIOTH TPU PO3pOOIIi i CyIpoBOIi iHTE-
JIEKTYalIbHUX 1 aJAalITABHUX HABYAJIBHUX CHCTEM.

1. IuBapiaHTHA MOJIENb A€ MOKIJIUBICTH MTPOBOIUTH
3iCTaBJICHHS CTPYKTYPH 3HaHb PO 00'€KT y pi3HUX KOH-
Tekcrax 1 pisHux [Ipl.

2. O0'eKTHO OPiEHTOBaHI METOAM NMPOEKTYBAHHS MO-
KYTh BUKOPHUCTOBYBATHCS JUIs (hopMatizaliii 3HaHb ¢ap-
MaleBTHYHUX, Meauko-Oionoriuaux [Ipl'. HasBHicTh
CTaHJIAPTIB, 110 JOCHTH TIOBHO OMKCYIOTH 00'€KTH, SIKi
MPEICTaBISIFOTh CTPYKTYPY, MOXKHA PO3TIISAAATH SIK CIie-
nUQIKaIio IS PO3POOKH 1HCTPYMEHTAIBLHUX CHCTEM,
10 JTO3BOJISIFOTH Bi3yalli3yBaTH MPOIEC aHATI3Y 3HAHb.

3. BukopucTaHHs Takoi MOJIEINI TaHUX PO3IIUPIOE KOJIO
¢axiBIiB 3 papmallii, MEUIIUHY 1 GIOJOTIT, TKI MOXKYTh
OpaTH y4acTh y CTBOpEHHI 0a3 3HaHb Ha OCHOBI PO3TJIs-
HYTOi MOJIEI.

4. TpynoMicTKICTh pO3pOOKH TakWxX 0a3 3HaHb BUII-
PaBIOBYETHCS MOXKIIUBICTIO HEOJAHOPA30BOTO BHKOPHC-
TaHHs b3 1 0a3 HaBYAJIBHHUX EIEMEHTIB Y PI3HUX Kypcax
1 cucTeMax, a TaKOXK PeiHKEHEPUHT'Y HABYAIbHUX elie-
MeHTIB 1 B3, po3po0Kku alropuT™MiB NpeAMETHOT 1HTeT-
parii 3HaHb IPH TUIAHyBaHHI POrpaM HaBYATbHHUX KYpCIB.
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MEOWYHA IHO®POPMATUKA
TA IHXEHEPIA

5. Ha ocHoBI 1€l MoJielTi MOKITHBA pO3p0o0Ka 3MiCTOB-
HOI MOJIEN 3HaHb CTyAeHTa (hapMaleBTHIHOTO i MeIn-
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