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Mertoro gaHoi poOOTH € JOCIHiIKEHHS Ta po3p061<a METOZIB aBTOMATHYHOI OOYIOBU iH(bopMauip“IHo HaBYaJbHUX
pecypcis na 6asi Wikipedia Binnosinno 1o HaBuanbHoi MeTn kopuctyBaua. byno nposezieHo anainis CTpyKTypu cTaTeit
Wikipedia ta 3B’s3kiB Mix HuMH. Po3poGiieHo JOriHi NpaBuia BU3HAYCHHS TEMaTHYHOI CIIOPIAHEHOCTI HOHSATB, 11O
IPYHTYIOThCS HAa BHKOPHUCTaHHI TPbOX PIiBHIB BKJIAJCHOCTI. 3aNpOMNOHOBAHO MpaBWIIa BH3HAYCHHS IHAAKTHIHOTO
nopsiaky mixk crarsimua Wikipedia. Ha ocHoBi ananizy ocobnuBocteii ctpyktypu crateit Wikipedia 6ymo pospobiero
NPaBUIO BU3HAYCHHS MUIAKTHYHOTO MOPSAKY CTaTell 3a MO3UINEI0 BXOMKEHHS. YCIIIIHO 3aCTOCOBAHO MPABUIIO
BU3HAUCHHS JUIaKTHIHOTO MOPSIKY 32 imeHeM 1o crateit Wikipedia. CykymHiCTE 3a1IpOTIOHOBaHMX TIPABHIT JIO3BOJIHIIH
chopMyBaTH amapaT HEUiTKOTO BUBEACHHS U1 aBTOMATUYHOTO (popMyBaHHS iH()OpMAIliifHO-HABYAILHOTO pecypcy Ha
6a3i Wikipedia mist 3a1aH0TO IiTBOBOTO TIOHSATTS. 3alPOITOHOBAHMA (POPMATBHHIN amapar pearizoBaHO y MPOrpaMHii
CHCTEMi, IO JO3BOJIMJIO IPOBECTH AOCIIAHY ampoOalliro po3poOiieHNX HEUITKuX mnpaBmwi. OTpuUMaHi pe3yabTaTh
CBiUaTh MpO MEPCICKTUBHICTH 3aMPOIIOHOBAHOIO amapary.

Kmouosi caosa: Wikipedia, moriune BUBeneHHs, HediTKa JOTiKa, amapaT B’lOKCHOHA, AMIAKTHYHHA TOPSAIOK
MOHATH, 1H)OPMAILifHO-HABYAIIBHI PECYpCH, aBTOMAaTH30BaH|1 HaBUYAJIbHI CUCTEMH.
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Llenpto nmaHHOM paboOTHI SBISIETCS MCCIEOOBaHME MW pa3padOTKa METONOB aBTOMATHYECKOTO HOCTPOCHUS
nHPOPMAMOHHO-YUeOHBIX pecypcoB Ha 6a3e Wikipedia cormacHo yueOHOM e monb3oBaTens. bput mpoBeneH ananms
cTpyKTyph! crareit Wikipedia u cBszeit Mexxay HUMHU. Pa3paboTaHbl Jornyeckue MpaBuiia ONPEACICHUs] TEMaTHISCKON
CBSI3H MOHATHUI, OCHOBAHHBIC Ha HCIOJIb30BAaHUHM TPEX YPOBHEH BIOXEHHOCTH. [IpeluioxeHbl IpaBuiia ONpeeIeHHs
JUIAKTHYEeCKOro mnopsaaka Mmexnay cratesimu Wikipedia. Ha ocHoBe aHanm3a 0coOEHHOCTEW CTPYKTYpHI craTed
Wikipedia 0b110 pa3pabOTaHO MPABHUJIO OIPEIACIICHHUS TUAAKTHYCCKOTO TMOPSIKA CTATEH MO MO3UIMU BXOXKICHHUS.
VYcnemHo NpUMEHEHO TpaBHIO OIPEACICHUs IUNAKTHYECKOTO TMOopsiika [0 HMMeHM K cratksiMm  Wikipedia.
COBOKYITHOCTb TIPEUIOKEHHBIX PaBHJI MO3BOJIMIN COPMHUPOBATH aNNapaT HEYETKOTO BBHIBOJA JJIs aBTOMaTHYECKOTO
¢dbopmupoBanus HH(POPMAIMOHHO-y4eOHOrO pecypca Ha ©0aze Wikipedia s 3agaHHOTO IIEJIEBOTO TOHSTHS.
[pemioxeHHbI  (GOpMaNbHBIA anmmapaT peanu3oBaH B NPOrPaMMHOM  CHCTEME, YTO IIO3BOJIMJIO IPOBECTH
HCCIICIOBATENBCKYIO alpo0aliio pa3padOTaHHBIX HEYETKHX NpaBmil. [loMydeHHbIE pe3ysbTaThl CBUACTEIBCTBYIOT O
HEPCIEKTUBHOCTH MPEIJIOKEHHOTO anmapara.

KmroueBbie ciaoBa: Wikipedia, yormdeckuii BbIBOJ, HEYeTKas JIOTHKa, anlapaT DbIOKEHOHA, THIaKTHYSCKHUH
MOPSIIOK TOHSITHH, HHYOPMAIMOHHO-00yYalolIle pecypehl, aBTOMAaTH3UPOBAHHBIE 00YUYaIOIUe CUCTEMBI.

AKTYAJIBHICTb POBOTH. Ha panuéi MOMEHT Yy
BCECBITHIA TaBYTHHI PO3MIIICHO BEIWYE3HI 00 €MHU
iH(pOopMamii HaBYANBFHOTO CHpPSMYyBaHHA. JlOCTYIHICTB
HaBYaJIbHOI  iH(poOpMamii  CcTae  MEPCIEeKTUBHUM
MATPYHTSAM T CaMOHABYaHHSA. 3 IHIIOTO OOKy
iHpopMariiiHa NepeHaCHYEHICTh MOPOJDKYE
HEOOXITHICTh  MOKJIAMAHHS 3HAYHMX 3YCHIb IS
BIOPSAAKYBAaHHS JaHMX Ta BigOOpy crarteit, 1o
BIJINIOBIJAI0Th HABYAJILHUM IHTEpECaM KOPHCTyBaua.
TakyuM 4YMHOM, aKTyaJIbHOIO 33Ja4yero JJIsl HaBYaJIbHUX
pecypciB Ta CHCTEM € TOJaHHSA iH(QOpMALiHHIX
MarepiaiiB y 3pydHiil MOCHIZOBHOCTI 3 ypaxyBaHHIM
JUIAKTHYHUX B33a€EMO3B’S3KIB, 110 CKOPOTHJIO O 4Yac Ha
MIOIITYK PeNIeBaHTHOI HAaBYAJIBHOI iHpOpMaii.

Benukuii 00’eM iHpopMmamii  HaBYAIHHOTO
cipsimyBaHHs Mmictuthes Ha moptami - Wikipedia,
CTPYKTYpY 1 BMICT SIKOTO KOPHCTYBadi MOXYTh
CaMOCTIHHO 3MIHIOBATH 32 JIONIOMOTOI0 iHCTPYMEHTIB,
SKi HaJaroThcsl cucteMoro. PopMaTyBaHHS Ta BCTaBKa
pi3HOMaHITHUX OO’€KTIB Yy TEKCT BinOyBaeThCcs 3a
JoromMororo Biki-po3mitku. Ha 24 rpynus 2013 poky
el HaBYaNbHMHA pecypc MicTuB Oinmpmie 30 MutH.
cTareil, O HamMCaHi TOOPOBOJIBIIMH 3 YCHOTO CBITY.
Sk inTeprer-noBinHuk Wikipedia € HaiiOinpmono i
Hannonynﬂpmmoro cepex moiOHKUX caiTiB. 3a 0b6carom
BIIOMOCTEHl 1  TEMaTHKOIO  BOHAa  BBAXKAETHCS
HaWIIOBHIIIOID  EHIMKJIONENi€l0, sKa KOJIM-HEeOyIb
CTBOpIOBAJIACS] 32 BCIO icTOpir0 JrojacTBa. Y 3B’SI3KY 3

M pobota 3 Wikipedia sik 6a3010 3HaHB Ta CXOBHIIEM
HAaBYAJILHOTO KOHTEHTY € aKTYaJIbHOIO 1 HPaKTHYHO
JIOLUTbHOIO 3a/1aueto. KoxkHa CTaTTsd y CBOEMY TEKCTi
MICTHTh TICBHI TOHSTTS, IO BXE OIHCaHi B
eHnukionenii. Taki MOHATTA TMONAIOTBCS y BHUTIAMIL
nocunanb Ha crarti Wikipedia. OueBHIHO MiXK TaKUMH
CTAaTTSMHU ICHY€ CMHCIIOBHH Ta JUIAKTUYHHUH 3B’S30K.
Apxitektypa Wikipedia nepenbagae moctym 10
BUXIMHOI BIKi-pO3MITKH, M0 POOUTH MOXKIHBHM
aBTOMATHYHHUIA aHalli3 TEKCTOBOI iH(opMaIlii KOKHOI i3
cTaTei.

INOCTAHOBKA 3AJIAUYI. Metoro naHoi poboTH €
JIOCHIJDKEHHSI Ta pPO3poOKa METO/AIB aBTOMAaTHYHOL
noOyoBH iH(popMarliiiHo-HaBYAIEHUX pecypciB Ha 6asi
Wikipedia  BigmoBigHO g0  HaBYAJIbHOI  METH
KopucTtyBava. [lin HaBYaIBHOIO METOIO PO3yMi€THCA
JIesIKe BXIJHE MOHATTSA-CTATTS eHiukiIonemii. LlinpoBuit
HaBYAJIbHUH pecypc — CYKYIHICTh BIOPSAKOBaHMX
cTaTel, OB’ A3aHUX 3 I[IbOBOIO CTAaTTer0. Taki cTaTTi €
JUJAKTUYHUMH TIOTIEPEAHUKAMH ILIJIOBOTO MOHSTTSI.
Jns  BupilmeHHS 3a1adi  HEOOXiJAHO  peasi3yBaTH
HACTYIIHI 3aBJIaHHS:

—  PO3MJISIHYTH aHAJIOTiYHI CHCTEMHU;

—  pO3poOHMTH METOJ] BHU3HAYCHHS CIOPIAHEHHX
MOHITHh  BIAMOBIZHO 1O JEJKOTO TOHATTS
Wikipedia;

—  PpO3pOOHMTH METOA BHM3HAUEHHS JUJIAKTHYHOTO
nopsiaky Mix crartamu Wikipedia;
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- Ha OCHOBI 3aIPOIIOHOBAHUX METOJliB
peaii3yBaTH AOCHIIHUH 3pa30K IPOrpaMHOTO
3abe3nedeHHss Uil anpobauii  OTpUMaHuX
pe3yIbTaTiB.

OI'JIA[. Ha croromHi HEMae CHCTEMH, sKa IMPAIOEe

3 Wikipedia Tta Mae HeoOXizmHi B KOHTEKCTi HaHOI
pobotn QyHKIIOHANBEHI MOXIUBOCTI. HaToMicTh icHye
mporpaMHui 3aci0, mo QyHKIIioHye Ha iH(pOpMaIiiiHO-
HaBYAJIILHOMY TMOpTaji ZzNannya.org, skuili peanizye
noxiOHi QyHkuii. BriopsiikyBaHHS KOHTEHTY Ha caifTi
3MIMCHIOETBCS HAa OCHOBI BIJIHOIIEHb MDK CTaTTSMH.
CrarTi MaloTh 3B’SI3KH MiXk c00O0I0, 1110 CIIPUSIE JETKOMY
MomyKy iHpopMamnii KOpHCTyBadeM Ta CIpPOIICHHIO
KepyBaHHS  KOHTGHTOM JUIi  BJIACHUKIB  CaTy.
KopucryBau, mo moTpamisie Ha pecypc znannya.org,
IIKaBJIAYNCH OIHIEI0 TEMOIO 3HAXOIWTH MaTepial, IIo
MOB’sS3aHUI 3 WOT0 3amUTOM, Ta WOMY HE MOTPIOHO
MOBTOPHO  3[ilicHIOBaTM  momryk  iHdopmamii B
MOUIYKOBUX CHUCTEMax YW Ha IHIIMX pecypcax, IIo
CKOpOYye  Yac CaMOHaBYaHHsA.  BropsakyBaHH
MUIaKTHYHAX MaTepialiB IOpTaly BiIOyBaeTbcs Ha
ocHOBi Jsoriunux mnpaBwi [1, 2] i3 3acTocyBaHHSIM
crerpopachroi Mozeni HEYITKOTO BUBEICHHSI
B’rokenona [3].

Meroau  BHM3HAUeHHS  JUOAKTUYHOTO  MOPSIIKY
MOHATH B [2] IPYHTYIOTHCS Ha TOJATKOBI# iHpopMaIil B
b3 mnpo HaBuanbHi NOHSITTS, siKa 30epiraeTbcs B
HEBEJHMKHUX (PparMeHTax TEKCTy HPUPOJHOI0 MOBOIO
BIJINIOBITHO 70 MOHATIHHO-Te3ucHOi Monem (ITTM). 1i
(parMeHTH Ha3HMBaKIOTh Te3aMH. Te3a, SK MPaBUIIO,
MONAEThCA Y BHUIVISNI OJHOTO PEYEHHS, B SIKOMY ine
MOBa PO MOHATTA, OO SKOIO JaHa Te3a CTOCYETHCS.
CHHTaKCUYHHMH  aHami3 Te3  JO3BOJSIE  BHSABHUTH
3raJlyBaHHs IHIIUX IOHSATH B OMHCI NMEBHOTO IMOHATTA
npeaMeTHoOi obnacti. HatomicTe, Ha OCHOBI 3rajyBaHb
HE MOXKHa TOYHO CTBEPKYBaTH IPO TUIAKTUYHUIL
nopstiok. Tomy B [2] 3aCTOCOBYETHCS amapaTr HEYITKOTO
BUBE/ICHHS b 10KeHOHa, ajanToBaHui U1 JaHOI 3a1a4i.

[MpenukaT, WO CIYXUTh IS ONIUCY TBEPIDKEHHS PO
Te, 0 JAesSKe MOHATTS Cy AUAAKTHYHO IEPEaye ASSKOMY
HOHATTS Cj:

concept _ before(c, ,c,) .

Ha 0a3i Garatbox (axTiB mpo B3a€EMHE 3rajyBaHHs
MOHATH B Te3aX, a TaKOX B Ha3BaX CaMUX IOHSATH,
BiIIIPAIIbOBY€E CHCTEMa HEWITKHUX JIOTIYHUX MPABUIIL, IO
ITO3BOJIsIE 00paTH TUAAKTHYHHIM 3B'SI30K, IO € HAHOLIhII
moctoBipHUM. Il  KOXKHOTO TIpaBHJIA  EKCIIEPTOM
3amaeThes (akrop BreBHeHocTi CF, mo Bkasye Ha
CTymiHb JocToBipHOCTi. Ilicas cmpamoBaHHS —YCiX

concept _ before(c, , ;)
(axTopiB

NpaBWJl  1IPO  TINOTE3y

dbopmyeThCs BIICBHEHOCTI

CFs(c,.¢;), sixi 06’ enuyroTbes 3a popmynoro [2, 3]:

MHOX>XHWHa

CF =CF +CF, —CF -CF, ,

ne CF eCFs(c,,c,), i=2.n. Ha mnepmiii iTepauil

CF=0.
bazoBumu MpaBUJIaMU TSt BH3HAYCHHS
MUIaKTUYHOTO cligyBaHHs HOHATH B [ITM € HacTymHi
[2]:
— IIpaBumo IITM  Nel. fxmo moHATTS «1»
¢irypye B Ha3Bi MOHATTS «2», TO MOHATTS «1»

JMUIAKTUYHO TIEPEAYE MOHITTIO «2» 3 BUCOKUM
CTYIICHEM JOCTOBIPHOCTI.

— IlpaBuno IITM  Ne2. Skmo mnoHATTS «1»
¢irypye B Te3i MOHATTA «2», TO TMOHATTS «1»
TUIAKTUYHO TEpelye TOHATTIO «2» 3 JESKOI0
JTIOCTOBIPHICTIO.

— IlpaBuno IITM  Ne3d.Takox nmns  JEsKUX
BUTIAJIKIB JIATHME 3BOPOTHE IIPABIJIO: SIKIIIO
noHATTS «1» Qirypye B Te3l MOHATTI «2», TO
MOHATTS «2» IUIAKTHYHO TMEPEAye TMOHSITTIO
«1» 3 IesIKOI0 JOCTOBIPHICTIO.

3anpornoHoBaHUH amapar BU3HAYCHHS
TUNAKTAIHOTO TIOPSIKY BHKOPHCTOBYETHCS Ha HOPTai
znannya.org s moOyIOBM IOUIAKTHYHOI OHTOJIOTII,
Bi3yamizamii OUIAKTUIHUX KapT HOHSATH, a TaKOX I
TIOJTAITBIITAX PpO3paxyHKiB TUTS BH3HAYCHHS
MUIAKTAYHOTO TMOPSAKY MIDK I[ITUMH  JUISTHKAMU
HABYAJILHOTO KOHTEHTY Ta HaBYaIbHUMHE Kypcamu [1,2].

Ipapuna [2] He MOXHA HAmMpsMy 3aCTOCYBAaTH 0
Wikipedia, Tak sk BOHM IPYHTYIOTHCSI HA BUKOPHCTaHHI
crpykrypu IITM, ska BigCyTHS B eHIUKIONemii. 3
iHmoro 6oky, npasmio [ITM Nel cnmpaerscs nuine Ha
Ha3BYy HOHATTA (0e3 Te3) i ToMy MOXe OYTH pO3TIISIHYTE
TUTS 0e3mocepeTHEOTO BUKOPUCTAHHS TUTS
BnopsikyBauns crareit Wikipedia, koxHa 3 sIKHX mofae
iHpopMalil0 Tepum 3a BCe MPO KOHKPETHE ITOHATTS.
IIpaBuna IITM Ne2 Tta Ne3 He MOXyTh OyTH
3aCTOCOBaHI HampsMy Ta IOTPEOYIOTh JOAATKOBOTO
BUBYCHHS Ta MOJJIMBOI aJamnTarlii Jyis BUKOPUCTAHHS B
Me)XaX  TUAAKTUIHOTO  BIOPSAAKYBaHHS  CTaTe
Wikipedia.

Takum dYHHOM cHCTeMa, sKa BIATOBiZae 3a
BIIOPSAKYBAaHHS KOHTCHTY CaWTy znannya.org, MOXe
00pobsaTH JHIIe iHhopMaIliro, 10 30epiraeTbes B 0asi
3HaHb ~ JaHOTO  HABYaJIBHOI'O  pecypcy Ta He
NpUCTOCOBaHA Uit  OOpoOKM  craTeld  BIIKPHUTOI
exuukionenii Wikipedia. BinminHicTh iHpOpMariiHOi
cTpyktypu znannya.org [1] ta Wikipedia ne mo3Boisie
Oe3mocepelHO  3aCTOCYBaTH  amapar  JIOTIYHOTO
BUBEICHHS ZNannya.org st BU3HAYCHHS TUAaKTHIHOTO
MOPSIAKY CTAaTeH BiIKPUTOI CHITMKIOTEIIT.

BU3HAYEHHS CIIOPIJHEHUX TTOHSATH. Hdus
(bopMyBaHHs peNeBAaHTHOTO iH(MOPMALIIHOIO pecypcy
Ha Gasi crateii Wikipedia BimmosimHo 10 IinBOBOTO
MOHSATTS] KOPUCTYBaya Mo-Teplle CIij 3MiHCHUTH Bin0ip
IOHSATH, 110 BIANOBINAaOThL TeMatuii. Ciijg BiI3HAYNTH,
0 KOXKHA CTaTTsA BIiJKPHUTOI CHIUKJIONEHAii MiCTHUTh
JIOCUTHh OaraTo MOCWJIaHb Ha IHINI CTATTI 3arajibHOTO
TUIY, IO HAIPSIMY HE CTOCYIOTBCS MPEIMETHOI 00JIacTi
moHATTs. Lle MOXXyTh OyTH MTOCHIaHHS Ha MOBY, PiK Ta
iH. TIOHATTSA, SKIi HE TIOBMHHI BKITIOUYAaTHCS B
PE3YNBTYIOUHIA Habip cTaTei. Ha OCHOBI
CIIOCTEpEKEHHS 3a  CTPYKTyporo  crareid  Oyno
pPO3pO0OJICHO TMpPaBWIIO, WIO BHKOPUCTOBYE B3a€MHI
OUTYBaHHS, 0[O0 B CYKYNHOCTI (OpPMYyIOTH TEBHY
MHOXHMHY TEMaTHYHO CHOpPiIHCHHX MOHATh. HaBememo
Bu3HaueHHs. [IoHATTS c; Ta C, 3B’s3aHi 32 3MICTOM:

rel(cy, c3).

MHOXHHA Tap TaKUX MOHSATH, IO iCHY€E MMOCHIAHHS
3 CTaTTi HOHSTTS C; B CTATTIO Cy

Link =C - C: {(¢;, c)}-

Bu3HaueHHS CIOPIAHEHOCTI CIIMPAa€EThCs HA MOHATTS
piBuiB BkiageHocti (puc.l). Ha puc.l BepmuHam
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BiINIOBIJJAIOTh CTATTI CHIMKIONEHIl, a pebpam —

rineprnocuIaHHs.

[Tix HynboBMM piBHEM OyneMo PO3yMITH LiIbOBE
HOHATTS, IO € HaBYaJbHUM IHTEpECOM KOpUCTyBaua, Ta
MIOCTYTIA€ HA BXiJ{ CHCTEMH — Co.

MHOXHHA TOHATH, IO HAJIEXKaTh IEPIIOMY DPiBHIO
BKJIQZEHOCTI CTaTEM:

Level, (cy) = {C: (cy, c) € Link} .
Jpyruii piBeHb BKJIQJIGHOCTI CTaTEH:
Level,(cy) = {c: ¢k € Level, (cg) A (cy, €) € Link}.

AHAIIOTIYHUM YHHOM 3iHCHIOETHCS BifOIp MOHATH
TPETHOTO PiBHS:

Level;(cy) = {c: ¢, € Level2(cy) A (cy, ¢) € Link}.
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Pucynok 1 — Cxema noaity MoHATh Ha PiBHI
BKJIAEHOCTI

Y  npaniii po0oOTi ANA OTpPUMaHHSA peE3yibTaTy
BUKOPHCTOBYBAJIOCH TPH PIBHS BKJIQJIEHOCTI, aje y
MOJAIBIIOMY  PO3BHTKY  CHCTEMH  IUIAHYETHCA
30UTBIICHHS KIJBKOCTI PpiBHIB. 30UIBIIEHHSA piBHIB
BKJIaIeHOCTI Oyne crupusTH OiIbIIoMy HAaOOpY HOHSTH
s oOpoOKM Ta JO3BONHTH TOOYIZyBaTH  OimbIn
posrainyXeHy Ta [eTalbHy Maly IIOHATTS, 3a/JaHoro
KOpHCTyBadeM.

[IpaBuio BH3HAYEHHS CIOPIAHEHHUX TMOHATH JUIA
JIpyroro piBHA mnependadae mepeBipKy, YM HA CTOPIHII
MOHATTSL JAPYroro piBHSA BKJIAZAEHOCTI 3YCTPiUaeThCs
MTOCHJIAHHS Ha MOHATTS HYJIBOBOTO a00 MEpIIOro piBHSL.
Skmo mepeBipka aja MO3UTUBHUN Pe3ylbTaT, TOMI IIi
MOHSTTS BBAXAIOThCS TEMATHYHO CHOPITHEHUMH 3
LiTBOBUM.

dopmanbHUI  3amHC IIpaBuIIa
TEMAaTHYHOI CIIOPiTHEHOCTI MOHATH Nel:

BU3HAYCHHA

c € Level,(cy) A ((c, Co) € Link) —
rel(cg, €){CFy),

ne ¢g — BxigHe mowatta, CF,y —  daxkTop
BIIEBHEHOCTi, IO BKa3ye€ Ha CTYIiHb JOCTOBIPHOCTI
BHCHOBKY BiIIOBIiHO 10 Mojerni b okeHoHa[2].

[IpaBuia BU3HAYCHHS TEMATHYHOI CIIOP1THECHOCTI
MOHATH No2:

c € Level,(co) A 3ci: (o € Levely(co) A (c, ) €
Link) — rel(cy, €){CF,4),

IIe Cy — BX1JTHE TIOHATTSI.

Ha pucynky 2 cxemMaTH4HO 300pa)K€HO TNpPHKIIAl
Ha0Opy TIOHATb, KOJNU TMOHATTS APYroro piBHA
BKJIaJICHOCTI NOCWJIAIOTBHCSA HAa IOHATTS Iepioro abo
HYJIFOBOTO PiBHS BKJIQJCHOCTI.

AHAIOTIYHO, SKIIO HAa CTOPIHI TMOHATTS TPETHOTO
piBHS BKIQJCHOCTI 3YCTpPi4aeThCsl TIOCHIIAHHS Ha
HOHATTS HyJILOBOTO, EPLIOTro a0 APYroro piBHsA, TO i
MOHATTSL € TEMaTUYHO CIOPIIHEHUMH 3 JESKUM
cTyneHeM noctoBipHocTi. Ha pucyHky 3 cxemarudHO
300pakeHO NPHKIAZ HAOOPY TOHSTH, KOJHM IOHSTTS
TPEThOTO PiBHS BKJIAJEHOCTI MOCHJIAIOTHCS Ha MOHATTA
JPYroro, nepuoro abo HyJIbOBOTO PIBHS.
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Pucynox 2 — Ilpukmag HaboOpy NOHSTH, KOJIH
MOHSATTS JIPyroro piBHS BKJIAJICHOCTI IOCHIIAIOThCS Ha
TIOHSTTS MEPUIOTO 200 HYJIHOBOTO PIBHS BKJIAJAEHOCTI.

Biamosigno, MPaBUIO Ne3 BHU3HAYEHHS

CHOPIAHEHOCTI MOHATH (HOPMANI3YETbCA HACTYITHUM
YHHOM:

c € Levels(co) A ((c, c) € Link) — rel(co, €){CF3,)
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[MpaBuno Ne4 BH3HAuUCHHS CHOPIIHEHOCTI HOHSATH
JUISl TPETHOTO PIBHS:

C € Level;(cgy) A Jci:(cy € Level; (co) A (C,c) €
Link) — rel(cy, ¢){(CF3;)
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Pucynok 3 — [Ipuknan Habopy MOHATH, KOJIU
MIOHATTS TPETHOTO PiBHS BKJIAJCHOCTI MOCHIIAIOTHCS HA
HOHSTTS JIPYToro, Nepioro abo HyJIbOBOTO PiBHS
BKJIQEHOCTI.

[MpaBuso Ne5 BH3HAueHHs CIOPIIHEHOCTI MOHSITH
JUIsl TPETHOTO PIBHS:

C € Level;(cg) A Icy: (¢ € Level,(cg) A(c,c) €
Link) — rel(cy, c)(CF3,).

3anpornoHoBaHi  JIOTiYHI TpaBWia  JO3BOJIIIOTH
Bimibpatu Ttaki crarri Wikipedia, ski 3a 3mictom
BIJAIIOBIAIOTh TEMATHUIll BXIJHOIO IIJILOBOI'O ITOHATTS,
BKa3aHOTO KOPHCTYBa4YeM.

BU3HAYEHHA IUIAAKTHUYHOI'O IIOPAIKY
[NOHATH 3A IMEHEM. Ilicns BimGopy crnopigHEHHX
MOHSTH MEPEel CUCTEMOIO CTOITh 3a/lauya BIOPSIKYBaTH
cTarTi Tak¥MM 4YMHOM, 1100 BOHM  BIAIIOBiJaIN
JUIAKTUYHOMY TOPSAIKY BHBYEHHS HMOHATH. AJDKE IS
3acBO€HHs iHpopMauii npo neske nouarrs B Wikipedia
KOpHUCTYBa4 TOBHMHEH, BUKOPHCTOBYIOUM HaBiramiiti
MOCWIaHHA B  TEKCTi, 3MIHCHUTH Mepexig Ta
O3HAHOMJICHHST 3 IHIIMMH TIOHATTSIMH, Ha SIKHX
IPYHTYEThCS 1aHe. HammMm 3aBaHHsM € nependaduTy,
SKi 3 TOHATh € JUIAKTHYHUMH [ONEepeTHUKaMH
LUILOBOTO MOHSTTS, Ta &BTOMATHYHO MOOYIyBaTH
HaBiramiiHy CXeMy BUBYEHHS, THM CaMHM CIPOCTHBIIH
poboTy KOpHUCTyBady.

Jnst mpaBuia IMIAKTUYHOTO TOPSIKY HAa OCHOBI
Ha3BH TIOHSTB BUKOPHCTOBYETHCS JIoTiKa,
3anporionoBana B [2]. CHHTaKCH4YHA HasBHICTb Y Ha3Bi

HNOHATTS «1» Ha3BU NOHATTS «2» € apryMeHTOM Ha
KOPHUCTh TOTO, IO MOHATTSA «l» MOTPIOHO BUBYATH
paHilie HiX HOHATTS «2», TaKUM YMHOM CTaTTs «2»
CITiye 3a cTaTero «1» y JTaHIFOKKY BHBUCHHS.

Hanpuxman, wna caifti  Wikipedia € crartsa
«AOCTpakTHHI KJTac», Ta CTaTTsd 3 Ha3Boro «Kmacy. Y
Ha3Bi MEPIIOTO MOHATTS 3YCTPiYaeThCcS Ha3Ba IIPYTOTO,
TOOTO ITOYATOK AUOAKTHYHOI IMOCIIJOBHOCTI — II€ CTATTS
«Knacy, a kiHenb — cTaTTa «AOCTpaKTHUI K1acy.

[MpaBuno  MoxHa  (QoOpMaJIbHO  3amUcaTH Y
HaCTYITHOMY BHIJISI:

¢k € CinC(c;) — concept_before(cy, ¢;){CFinc),

ne concept_before(cy, ¢;){CF.i,.) o03Ha4ae, 10
MOHATTS Cj, € MUAAKTUYHUAM TONCPETHUKOM MOHATTS C;
3 cryneneM 10cToBipHOCTI (CFinc),

cx € CinC(c;) — y HAa3Bi OOHATTS C; 3HaMIEHO
Ha3BY MOHATTS Cy.

BU3HAYEHHS JUIAKTHUYHOI'O IIOPAJKY
I[MOHATD 3A MMO3ULIETO. BaxauuM pakTopoM uis
MTOCJIiTOBHOCTI BUBYEHHS ITOHSTH € IO3HUIIST BXOIKCHHS
mocwiaHe. YUM MeEHIA TO3WIsA, Ha sKiii OyIo
3HAWIEHO MOCHJIAHHSA Ha 1HINE MOHATTSA, THUM OijbIna
BIICBHCHICTh Yy TOMY, IO 3HAWICHE IOHITTA CJij
BUBYATH paHilIe.

SIkmo noHATTS «1» dirypye y Habopi nmocunans, ki
Oynu 3HAHIEHI Ha CTOPIHII MOHATTS «2», TO MOHATTS
«l» € IUIAKTHYHOI TEPEAyMOBOIO MOHATTA <«2» 3
NESIKAM ~ CTYIIEHeM JOCTOBIPHOCTI, IO OOEpHEHO
MPOTOPLIHHO  3aJEKUTh B TO3HIII BXOMKCHHS
nocuianHs «l» Ha cropiHmi crarti HmOHATTS «2». Ha
PHUCYHKY 4 CXeMaTHYHO 300pa)XKCHO MPHUKIA[] TOCUIIAHb,
SIKi 3HAWJICHI Ha PI3HUX TO3HIIISAX BXOHKECHHS.

IIpy BUHUKHCHHI CHUTYyaIlil, KOJH JBa TOHSITTS
MOCUJIAIOTHCS OJHE HA OJHE 3 OJHAKOBHM CTYIEHEM
JIOCTOBIPHOCTI, 3MIHCHIOETHCSA YCYHEHHS NPOTHPIY Ha
OCHOBI KIUTBKOCTI BXOJKEHb. [ 1IbOTO po30MpaeThCs
TEKCT IEPIIOro MOHSTTS Ta 3HAXOJUTHCS KiTbKIiCTh
BXO/DKCHb HA3BH CTaTTi Jpyroro moHATTs. IloTim,
aHAJIOTIYHO, PO3OUPAETHCS TEKCT APYrOro MOHSITTS.

//O\\ 0..20
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40..60

O 12 60..100

100..120

120..140

PucyHok 4 — [To3uttist BXOJKSHHSI TOCHJIaHHS Ha
inme mousTTs B crarti Wikipedia

Ha pucynky 5 cxemaTnyHo 300pa)XeHO NpHKIIaR
MPOTUPIYYSL.
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Pucynox 5 — IIpuknan npotupivus

[IpaBuia ycyHeHHS TPOTHPIY Ha OCHOBI KiJTBKOCTI
BXOJDKEHb (popMai3oBaHO MOKHA 3aIUCATH y BUTIISIL:

concept_before(cy, ¢;){CFy;) A
concept_before(c;, ¢ ) (CF;) A (CFy = CFi) A
Num(c;, ¢) > Num(cy, ¢;) =
concept_before(cy, ¢;){CFxum)

ae Num(c;, ¢i) — KiNbKiCTh BXOKCHHS MOHATTS C,
y TEKCTI Ha CTOPIHII TOHSTTS Cj.

[NPOTPAMHA PEAJII3ALIA. 3anponoHoBaHMi
¢dopManpHUil amapar NpPOTPaMHO  peai3oBaHO 32
JIOTIOMOT0I0  3aco0iB  po3podbku  PHP, MySQL.
[Mporpamua cucrema Ha Bxoai orpumye URL crarTi
Wikipedia, HaCTYITHUM eTanom 31iiicHIOE
CHHTAaKCHYHHH aHalli3 TEKCTy CTarTi Ta Oyxaye
HaBiTanifHWA Tpad 3a TIMEPIOCHIAHHAMHU 0 TPETHOTO
piBHS BKJIANCHOCTi, IO (OPMAIBHO TIIPEICTABIIE
MHOXHMHY nocwianb  Link.  Jlanuit  pesynbrar
30epiracTeCsi y BIIMOBIIHUX CTPYKTypax 0a3u JaHHX.
Ha o06yiacTi MHOXXHHH MTOCUIIaHb 3/11HCHIOETHCS JIOTTUHE
BUBCJICHHS 1o mpaBwiaM Nel-Ne5, i oTpumyeThbes
MHOKMHA TEMaTHUYHO CIODiJHEHUX TOHATh. Jlid
MHOKHHH CHOPITHEHUX IMOHSATh BUKOHYIOTBCS JIOTiUHI
NpaBWwia BH3HAYCHHS IUIAKTHYHOTO MOPSAAKY, IO
AIOTh B Pe3yNbTaTi Tpad TEeMATHYHO CHOPITHCHHX
NOHATh 3 BIAHOIICHHSMH JUIAKTUYHOTO MOPSAKY.
Otpumannil Tpad MOXKHA TPEACTABUTH SK JiHIHHY
MOCHIZIOBHICT  3aBASKH 3aCTOCYBAaHHIO aJTOPUTMIB
TOIOJIOTIYHOTO COPTYBaHHS rpady.

BUCHOBKH. B poGori mnpoBeneHo aHaii3
crpykrypu crateir Wikipedia Ta 38’s13kiB MiXk HUMH Ha
6a3i rimeprmocuiaaHb.  Po3po0neHo JOTidHI TIpaBmIIa
BU3HAUCHHS TEMAaTHYHOI CIIOPiMHEHOCTI MOHATH, IO

IDYHTYIOTbCSI ~Ha  BUKOPHUCTaHHI  TPbOX  PIBHIB
BKJIaJICHOCTI craTed 3a mocunaHHAMH. JlaHi mpaBuia

JO3BOJIMJIM ~ aBTOMATHUYHO  BIIOWpATH  TEMAaTUYHO
OB’ sA3aHi CTATTI 34 [IJILOBUM ITOHSATTSIM.
3anponoHoBaHO npaBuiia BU3HAYEHHS

IUIaKTHIHOTO Topsiaky Mik crartamu  Wikipedia.
IpaBuiio 3a iMeHeM, TpejacTaBiecHe B poboti [2] Gymo
YCHIITHO  3aCTOCOBaHO  JIO  CTaTed  BiAKpHUTOl
enrukionenii. Ha ocHOBI aHamizy 0COOIMBOCTEH
crpykrypu crateii  Wikipedia 6yno  pospobneno
MPABUIIO BU3HAYCHHS TUIAKTHYHOTO MOPSIKY CTaTeH 3a
TO3UIII€I0 BXOKEHHSI.

CyKyIHICTh 3aIpOIOHOBAHUX MPABWJI BHU3HAUYCHHS
TEeMaTUYHOI CIOPiMHEHOCTI Ta JUAAKTHYHOTO HOPSAAKY
JTO3BOJHIIN chOopMyBaTH amapaT HEWYITKOTO BUBEICHHS
UL aBTOMAaTUYHOTO (OpPMyBaHHA iH(OpMAIiHO-
HaBYanbHOTo pecypcy Ha 6a3i Wikipedia mns 3aganoro
LiTbOBOTO TTOHATTS.

3anpornoHoBaHUN (OpMaTbHHUN amapar peasizoBaHO
y TporpaMHiii CHCTEeMi, IO JIO3BOJWJIO IPOBECTH
JOCTIIHY ampoOamiro po3poOJICHUX JOTIYHUX IIPABHIL.
OtpuMaHi pe3ynbTaTH CBiqYaTh MPO NEPCIEKTHBHICTH
3aIPOIIOHOBAHOTO anapary.

Hactymni nocmimkeHHs OymyTh 30CepemKeHi Ha
YIOCKOHAJICHHI MPOTPaMHOro 3a0e3edeHHs, MPOBECHI
MIMPUIMX JIOCHIJHUX BHIPOOYBaHb Ta BHUSBICHHI
JIOZIATKOBUX ~ 3aKOHOMIpHOCTEH B  iH(popMauiitHuX
pecypcax Wikipedia, mo m103BONUTH YIOCKOHATUTH
arapar JIOTIYHOTO BUBEJICHHS JUIs BUPIIIYyBaHOI 3a/1a4i.
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OHTOJIOTHYECKH-

COMPUTER-AIDED CONSTRUCTION OF LEARNING RESOURCES BASED ON THE WIKIPEDIA
ARTICLES

Igor Supryaga, Sergiy Tytenko

National Technical University of Ukraine "Kyiv Polytechnic Institute"

Victory Avenue, 37, Kyiv, 03056, Ukraine. E-mail: supryaga.igor@gmail.com

The aim of this work is to investigate and develop methods of automatic construction of information and educational
resources on the basis of Wikipedia according to learning goal of the user. Were analyzed the structure of Wikipedia articles
and the links between them. Were developed logical rules to determine the domain connection of concepts based on the use of
three levels of nesting. Were proposed the rules for determining didactic order between Wikipedia articles.

On the basis of structure analyzing of Wikipedia articles has been developed rule for determining the order of didactic
articles according to occurrence position. The set of proposed rules allowed to form fuzzy inference apparatus for automatic
generation of information and educational resources on the basis of Wikipedia for a given target concept.

Proposed formal apparatus is implemented in a software system that enabled the research of testing the fuzzy rules. The
proposed formal apparatus implemented with the help of software development tools PHP, MySQL. Software system at the
input receives URL of Wikipedia article, the next step performs articles text parsing and builds a navigation graph for
hyperlinks to third level of nesting, which formally represents the set of links. This result is stored in the appropriate database
structure. The set of inference rules for domain connection is performed on the area of links, thus obtained a set of
thematically related concepts. For the set of related concepts logical rules of didactic manner executed, giving as a result the
graph of thematically related concepts with didactic connections. The resulting graph can be represented as a linear sequence
through the use of algorithms for topological sorting of the graph. The obtained results demonstrate the promise of the
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proposed system.
Keywords: Wikipedia, inference, fuzzy logic, Buchanan, didactic order of learning concepts, information and training
resources, e-learning systems, ITS, adaptive educational systems.
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