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BUKOPUCTAHHA METOAIB BUIOBYBAHHSA 3HAHD VIS IIOBY1OBU
IHAUBIAYAJBHOI'O OCBITHBOI'O CEPEJIOBHUIIIA

llpoananizosano mexuonocito ma npeocmaegieHo Kamezopii web mining: auaniz
BUKOPUCMAHHA 8eO pecypcig, BU000V8AHHA BeO-CMPYKMYpP, BU000)8aHHs 6e0-

Kowmenmy. Poszensinymo ocnosHi mexanizmu 0ocniodicenHss ma 000ysanus inghopmayii
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3 8eO-00Kymenmie ma cepgicie. I[Ipooemoncmposano 3acmocy8anHs IHCMpPYMeHmie
web-mining 011 no6y0o8u inousioyaivbHo20 0c8imHb020 cepedosuya. OOTPYHMOBAHO
epexmueHicmsb GUKOPUCMAHHI 8e0-Cepaicié NPOOYKY8AHHA 3HAHb 3 MEMOI0 HAOAHHS
KOpUCmy8a4am npocmoposumMy OAHUMU Ma 0Cco0aM, AKI NPUtiMaroms piuleHHs,
MOdACIUBICMb BUO0OYBAMU 3HAHHS 3 MACUBIE PIZHOPIOHUX NPOCMOPOBUX OAHUX.
Knrouoei cnoea: 6a3u oOanux, inmenexmyanvHuti awaniz O0aHux, 6eb-cepsicu
8UO00OYBAHHS 3HAHb, OCBIMHE cepedosuuye.

IloctanoBka mpodsaeMu. 3aBAsKA PO3BUTKY 1H(GOPMAIIHHUX TEXHOJIOTIM B
OCBITI 3’SBWJIUCS HOBI MOXJIMBOCTI JUIsS 1HAWMBiAyamizamii Ta audepeHiiamii
HABYAJIBHOTO TMPOIIECY, 30PIEHTOBAHOTO HAa PO3BUTOK CAMOCTIHHOTO IMi3HAHHA Ta
e(eKTHUBHY Oprafi3amif0 HaBYaJIbHOI MisUTBHOCTI CTyAeHTIB. llepcrekTuBHUM
HaIpsSIMOM BHUKOPUCTAaHHS B HaBYAJIbHOMY TMPOIECI € BIPOBAKEHHS METOJIB
BUJI00yBaHHs 3HaHb. J[JI1 HaBUaIbHMX 3aKJIaJiB BCe OUIBIIOr0 3HAYCHHS HaOyBae
1H(opMmaniiiHe HAlIOBHEHHS Ta (PYHKIIOHAIBHICTh CUCTEM YIPABIIHHS BIPTYyaJbHUM
HaBUAJIbHUM cepenoBuilieM (Hampukian, Moodle). Boanouac, iHdopmaniiHuit
POCTIp, 110 GopMy€e 1HAUBITyaIbHE HABYATIBHE CEPEIOBUIIE, CKIAIA€ThCS HE JIHIIIE 3
SBHUM YMHOM BU3HAYCHHUX 3HAHB 1 CTPYKTYPOBAHUX JaHUX, MPEJCTABICHUX B PI3HUX
0azax JaHMX, aje 1, B 3HAYHIA YAacCTUHI, 3 HECTPYKTypoBaHOi 1H(popmauii. Tomy
npoOjieMa BUAOOYBaHHS TEMAaTUYHOI 1HPOpMAIlii 3 HECTPYKTYPOBAHUX MPOCTOPOBUX
JAHUX JJIsl OpraHi3allii BJIACHOTO HaBUYaHHS € aKTyaJIbHUM MPEIMETOM JIOCIIKCHb.

AHaJi3 oCcTaHHIX JociaigxkeHb i myOaikauniii. Mojeni Ta METOIU TEXHOJIOTIH
IPOIYKYyBaHHS 3HaHb, METOJUKY 3aCTOCYBAHHS TEXHOJOT1M BUIOOYBaHHS JAHHX 1
3HaHb B OCBITI JOCHTBH IIHPOKO PO3MIAAAIOTH SK 3apyOKHI JOCIITHHUKH, 30KpeMa
[Tanacioc K.A., Peec-Cyapec JIxk. A., beap3orri JI. A., Jleiisa B., Mapuant K., Tak 1
BiTun3HsHI: ["arapin O.0. I'pubiok O.O. Tonopisebkuit b.I1., Auyk JI.1O. Ta iH.

[Ipore  mOCHiMKEHHS  TEXHOJOTIM  TPOAYKYBaHHA  3HAaHb  METOJAMH
IHTEJIEKTYaIbHOTO aHali3y PpO3MOAUICHUX NaHUX B 1H(PACTPYKTypl MPOCTOPOBUX
JaHUX Ta iX BUKOPUCTaHHS NIPU OpraHizalli 1HIWBIAYyaJdbHOTO OCBITHHOTO
CEPEelIOBUIIA, 3AJTUIIAETHCS KPUTUUYHOIO MPOOIEMOIO.

Mera crarti — OOIpyHTYBaHHS €(QEKTUBHOCTI BHKOPHUCTAHHSA TEXHOJIOT1i
noOyBaHHA, 30€peKEeHHs] Ta HAJaHHsS 3HaHb Ta IX BUKOPUCTAaHHSA NpH OpraHizarii

1HIMBI1AYaJIbHOTO HABYAJIBLHOTO CEPEIOBHUIIIA.
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BukJiaa ocHoBHOro marepiajy. Cepes KIIOUOBUX MPOOJIEM, 110 BUHUKAIOTH B
mporieci MoOyJOBH 1HIWBIAYabHOIO OCBITHBOTO cepenoBuina, ['arapin O.0. Ta
Tonopicekuit b.I1. BuginstoTs HacTymHI [3]:

- BUA00YBaHHs MOTPIOHUX HABYAIBHUX MaTepialiB 3 HECTPYKTYpOBAaHUX,
0e3MeKHUX IHTEPHET pecypciB (MOUIyK Ta opraHizallis 30epexenHs iHpopmariii, ska
BUKOPHUCTAETHCS y MPOIEcaX HaBYaHHS ),

— 3a0€3Me4YeHHs] MOHITOPUHIY KOMIIETEHII CHEeUialiCTIB, NOTPIOHUX
PUHKY, JUI1 CTBOPEHHS 3ac001B onHCy MpoQeciiiHOl HAIIJICHOCTI HaBYaHHS,

- opratizaiisi 0a3u 3HaHb 3 HHU3KOK 3ac00iB pillIeHHS 3a7ad MoO0yJA0BU
BJIACHOT'O HABYAJILHOTO MPOIIECy.

['pubrok O.0. nponoHye Juisi BUPIIIICHHS! Ha3BaHUX MPOOJEM BIPOBAKEHHS B
HaBYAJILHUI MPOIEC XMapHUX 00UKCIIeHb [ 1]. ABTOp BBaXkae, 110 IHTETpallisi XMapHUX
CEPBICIB B OCBITY € HOBUM MEPCIIEKTUBHUM HANpsIMKOM. BipTyanbHi 004nCIIOBaNIbHI
na6oparopii (VCL, virtual computing lab), siki cTBOpIOIOTECS B XMapax, epeKTUBHI1 1715
00CITyroByBaHHS HABUYaJbHOTO Ta JOCHIIHUIBKUX TMporeciB. Jlos HaBYanbHUX
3aKiadiB  CYTTE€BOTO 3HAUYeHHS HalOyBae iHdopmalliiiHe HAmOBHEHHS Ta
(GYHKIIIOHAIBHICTh CUCTEM YIIPABIIHHS BIPTYaJbHUM HaBYAIBHUM CEPEIOBUILEM
(VLE, virtual learning environment). KpiM TOro, BHAUISIOTH 1€ OJIWH MiIXif,
3aCHOBAHMI HA CTBOPEHHI MEPCOHAIILHOTO HABYAIBLHOTO CEPENIOBUINA, CTBOPEHOTO 3
Web caiiTiB Ta KEpOBaHE CTyAEHTaMHU.

Cepsicu “Google Apps nns HaBuaidpbHUX 3akiaafiB” Ta “Microsoft Live@edu”
BKJIFOYAIOTh B c€0€ MUPOKUI HAO1p IHCTPYMEHTIB, SIK1 MOYKHA IHTETPYBaTH 3 BIACHUMU
BeO cepBiCaMM HAaBYAJbHOIO 3aKjagy. B pe3yibrari CTBOPIOETHCS T1OPHUIHMIA
iH(dopmariiino-ocBiTHIN mpocTip BH3.

CyyacHi JOCHITHUKK TMPOIMOHYIOTH MIiJX1J, [0 HOCUTHh Ha3By BeO-CEpBICiB
NPOAYyKYyBaHHS 3HaHb, SKHUH BHUKOPHCTOBYETHCS B SKOCTI TPOIIAPKy MOBEPX
1HPPaCTPYKTYp TPOCTOPOBUX AaHUX (B SIKOCTI CEPBIC-OPIEHTOBAHOI CTPYKTYpH) 3
METOI0 HaJaHHS KOPHCTYBadyaM IMPOCTOPOBUX JaHHUX Ta 0coOaMm, siKi MPUHAMAIOTh
pIIICHHS], MOXKJIMBICTh BUJ00YyBaTH 3HAHHS 3 MAacHBIB Pi3HOPITHUX MPOCTOPOBHUX

na”ux [2-5].
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[Iponiec Bu0OyBaHHS 3HaHb B 0a3ax JAaHUX BU3HAYAETHCS SIK HETPUBIAJIbHUM
npolec IJsi BUSBJICHHS IIACHUX, HOBUX, MOTEHIIMHO KOPUCHHUX, 1 B KIHIICBOMY
pPaxyHKy, 3p03yM1UIUX IA0JIOHIB 3 BEJTUKUX HA0OPIB TaHUX, @ TAKOXK JIJIs1 BU0OYBaHHS
iHopMmarii 3 qoctynmHuX 6a3 manux [S]. Lleit nmporec ckaagaeTbes 3 KITBKOX €TaliB 1
BKJIIOUa€ B cebe MeTou poOoTH 3 06a3aMu JaHUX, MAIMHHE HaBYaHHS, CTATHUCTHKY,
IMITYYHUHN THTEJIEKT Ta CHCTEMH MPUWHSTTS PIIIICHb.

OcBIiTHIi IHTENEKTyaJIbHUHN aHAI3 JaHUX — IIe HOBAa HayKoBa c(epa, moB’s3aHa 3
3aCTOCYBaHHSM METOJIB BUAOOYBaHHS 3HAHb JJI BU3HAYCHHsS KPYyMHOMACIITaOHUX
JAHUX HAaBUYAJBHOI'O 3aKJaJy 3 METOI JOCHII)KEHHSI OCBITHHOI'O MTPOCTOPY Ta IHIIUX
npoOseM. JlocmiHUKK B 3a3HAYEHOMY KOHTEKCTI BHOKPEMIIIOIOTH HACTYIIHI cdepu
3aCTOCYBAHHS:

— aHaii3 1 Bi3yasizallis 1aHuX;

— mo0y/10Ba IUTAKTUIHOTO MaTepiay;

- po3po0Ka KOHIIENTYaIbHUX KapT;

— 3HAXO/>)KEHHSI HETUIOBOI IMOBEIIHKY YYaCHUKIB HABYAJIBHOTO MPOIIECY;

- 3BOPOTHIH 3B’A30K JJI IHCTPYKTOPIB NIATPUMKH;

- IpyIMyBaHHS YYaCHUKIB HABYAJIHHOTO MPOLIECY;

— TUTAaHYBaHHS Ta MPOTPaMyBaHHS,

- MOJICTTIOBAHHS;

— aHaJi3 CUCTEMU yNPaBIIIHHS HABYAHHSIM;

— JOCTIKEHHS COLIIaTbHUX MEPEK.

Jst mineit popmyBaHHS HaBYAJIBHUX MaTepiajiB BUKOPUCTOBYIOThH IOITYKOBI
CHUCTEMH Ha OCHOBI: IPUXOBAHOI 1HJEKCAIlll; ONTHMI3aIllii KOHTEHTY BeO-pecypCiB;
CTpyKTypu3alii mabaoHiB moOy10BH BeO-pecypciB.

Ockinbku O1UTBIIICTH 1H(OPMAILiT, III0 pO3MillIeHa Ha BeO-pecypcax, € TEKCTOBOIO
iH(popmarnieto, To A ii 0OpoOKH 1 aHami3y BapTO BUKOPHCTOBYBATHU TaKl METOAM
IPUKJIAJHOrO BUJOOYBAHHS JAHUX K IHTEJIIEKTyaJlbHUN aHami3 Tekcty (Text Mining
a6o Knowledge Discovery in Text).

TexHonoris mnpoueayp BuUAOOYBaHHS HPOCTOPOBUX JaHUX 3A€OUIBIIOTO
OasyeTbes Ha 3acobax Web Mining (puc. 1).
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Kareropii

Web Mining

AHaJi3 BUKOPHCTAHHSA Buno0yBanus Bupo0yBanus

Bed pecypciB Be0-KOHTEHTY BeO-CTPYKTYp
(Web Usage Mining) (Web Content Mining) (Web Structure Mining)

V} \ 4 |
IIpocTopoBa Kiaacudikanis InTenexkryaabuuit
KJacTepizaunis | aHAaJII3 acoliaTHBHUX
NpaBuJI

Pucynok 1 — TexHoJor1i IHTEIEKTYyaJIbHOTO aHaJi3y JaHUX B mporeaypax Web
Mining [2]

Web Mining BUKOPUCTOBYIOTh TOIIYKOBI CHUCTEMH Ha OCHOBI: MPHUXOBaHOI

1HJeKcaIlli; onTuMi3allii KOHTEHTY BeO-pecypciB; CTPYKTypH3allii madIoHIB MO0y 0BU

BeO-pecypciB [2].

Kateropii Web Mining MicTATh HACTYpHI CKJIa0BI:

— aHauni3 BUkopucrtanHs BeO pecypcis (Web Usage Mining);
— Bu100yBaHHs BeO-cTpyKTyp (Web Structure Mining);

— Bui00yBaHHs BeO-koHTEeHTY (Web Content Mining).

MeToauka 1HTENEKTyalbHOTO aHali3y J[JaHWX Ha OCHOBI BeO-cepBiCiB
NpPOAYKYBaHHS 3HaHb 3aCTOCOBYEThCS IS OOpOOKM JaHUX, MPOCTOPOBOI
KJactepu3aiii, kinacudikarii Ta IHTEIEKTyaJIbHOTO aHaTi3y MPaBUI B CYMICHOMY
CEpEIOBHIIII.

Texnosorisa npouenyp BUAOOyBaHHA TeMaTH4HOI 1H(MOpMarlli Ha 3acobax
Web Mining no03Bossie BUpIIIyBaTH pi3HOMaHITHI HedopMasbHI 3a1a4i 00poOKH
JAHUX, TPOTHO3YBaHHS Ta KJAacTepu3allii HECTPYKTYpOBaHUX JaHUX 0e3

nonepeIHbOro (OPMyJTIFOBaHHS T1OTE3.
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[TpocTopoBi BeO-Ciy0OM BHU3HAYAIOTh K HAOlp MPOrpaMHUX KOMIIOHEHT,
pO3pOOJIEHNX Ha OCHOBI CTaHAAPTHOI CEPBIC-OPIEHTOBAHOI apXITEKTYpU I
MIATPUMKNA MDKMAIIMHHOT B3a€MOJIIT JIsl YNPABIiHHA MPOCTOPOBUMHU JTaHUMHU B
Mepexi.

3aranpHa i7es Uil BUAOOYBaHHA MPOCTOPOBUX 3HAHb IIOJISITAE B
BUKOPUCTaHHI ()YHKIIIOHAJTbHO-CYMICHOI TPOCTOPOBOI  BeO-CIy>)kOU  TIOBEpX
BENUKOI matopmu npoctopoBux naHux. [losiBa cyyacHux GpeidiMOpKiB BETUKHUX
JAHUX, CTPYKTYPH PO3MOIIIICHOI Ta MapayiebHOT 00pOOKH J103BOJISIOTh TOKPAIIUTH
OOMEKEHHS TPOJYKTUBHOCTI TPATUIINHUX CHUCTEM, 3aJJOBOJIbHUTH BHUMOTH IO
POJYKTUBHOCTI 0OPOOKH KPYIMHOMACIITAOHUX MPOCTOPOBUX JIAHUX, B TOMY YHCII
1 B HABYAJILHOMY IPOIIECI.

3aco0aMy MOHITOPUHIY KOMIIETEHIII CIEeliaicTIB 3aTpeOyBaHUX HAa PHUHKY
Tpalli € aIropuT™MH 1HAUBITyai3aiii Ha ocHOBI Web Mining BUTATyBaHHS:

- iHTepeciB kopuctyBaud (Web Usage Mining),

- ma6sioHiB BeO-cTpykTyp (Web Structure Mining),

- 3micty BeO-koHTeHTY (Web Content Mining).

[lepconarnizoBaHe HaBuYalibHE CEpellOBUIIE OyAyeThCs 3acobamu 0a3u 3HaHb
11010 TIOCJI1IOBHOCTI Ta JIOTTYHOTO 3B'A3KY MOHSTH, IK1 MOTPIOHO 3aCBOITH. 3aCBOECHHS
NOHSATH (POPMYETHCSI Ha OCHOB1 OHTOJIOTTYHUX MIJIXOJIB II0J0 3B'SI3yBaHHS HasIBHUX
HaBYaJIbHUX MaTepiaiiB Ta HOTPIOHUX KOMIETEHIIH.

Bci HaBeneHi pilleHHS peani3ylOThCi NUISIXOM YAOCKOHAJEHHS MPOLIEAYP
aHaJi3y OJHOT0 3 KOMIIOHEHTIB 30epeKeHHsI IHPOPMAIIHHOTO HABYATILHOTO €JIEMEHTY':
BEO-KOHTEHTY, CTPYKTypHU BeO-pecypcy abo 3MICTY TEKCTOBOTO JJOKYMEHTY.

BucHoBKkH. 3anporoHoBaHa CTPYKTypa MPOAYKYBaHHS 3HaHb 13 PO3MOJAUICHUX
IIPOCTOPOBUX JIaHMX Oa3yeThbCs Ha 1/1ei MOETHAHHS METOMIB CEpPBiC-OPIEHTOBAHOT
apXiTeKTYpu Ta METOMAIB I1HTEJICKTYallbHOTO aHali3y MPOCTOPOBUX JaHUX JUIS
3a0e3nedYeHHs] MPOoIeciB BUIOOYBAHHS 3HAHB. TE€XHOJOTIS MPOIEAYpP BHUIOOYBaHHS

TeMaTU4HOi 1HGOopMaIlii I opraHi3ailii BJaCHOI0 HaBYAJIBHOTO IpoIlecy 0a3yeThes
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Ha 3aco0ax Web Mining, sika Mae 3a0€3MeUnTH: CTBOPEHHS 1HANBIAyaIbHIX OCBITHIX
CEpElIOBUIL AKTYyaJIbHUX HANpsSMKIB HAaBYaHHS 3a 3aTpeOyBaHMMHM PUHKOM Mpalll
KOMITETEHIIISIMH, Ha OCHOBI MOHITOPUHTY BaKaHCii Ta (popMyBaHHS IPOLIECIB BiAOOPY
HAWOUIBII 3aTpe0yBaHWX KOMIIETEHIIIN; OpraHi3allii MepCcOHaIi30BaHOrO0 POOOYOTro
(maBuanmpHOrO) Micis kopuctyBada (Workplace) 3 BHKOpHUCTaHHSIM JOMAaTKOBHUX
cepBiciB BeO-Opay3epa.
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