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AFEHTU ANA PEKOMEHOALLIA
Y KOJIABOPATUBHMUX CEPEAOBMLUIAX

Y pobomi nipoaHaizogaHO MexHoso2ii CmeopeHHs1 pekomeHdayiliHux cucmem. Ans
eghekmusHO20 po38’s3aHHa 3aday OusalHy pekomeHOauiliHux cucmem y Konabopa-
mugHux cepedosuuax docridxeHO ocobrugocmi 3acmocysaHHs azeHmig. 3anporo-
HosaHa azeHmHa apximekmypa cucmemu Ond pekomeHOauii eubipkosux Kypcis.
OnucaHo cmeopeHuli npomomun pekomeHOayitiHoi cucmemu.

Knrovoei cnoea: pekomeHdauiliHi cucmemu, konabopamusHi cepedosulla, azeHmHa
apximekmypa.

B pabome npoaHanusuposaHbi MexHOM02uu co30aHusi PEKOMEHOaUUOHHbIX CUCMEM.
Ans aghgpekmusHo2o peweHus 3aday OusaliHa peKkoMeHOaUUOHHbIX CucmeM 8
KonabopamusHbix cpedax u3y4eHbl 0OCOBeHHOCMU MpUMEHeHUs1 aezeHmos. [pednoxeHa
aceHmHas apxumekmypa cucmembl On pekomeHOayuu 8bl6OpHbIX Kypcos. OnucaH
co30aHbill npomomurn peKkoMeHOayUuoHHOU CUCMeEMbI.

Knrouyeenie cnoea: pekomeHOAUUOHHbIE cucmeMsl, KonabopamueHbie cpeldbl,
azeHmHasl apxumekmypa.

In this work technologies which are used for recommender systems creation are
analyzed. Peculiarities of using software agents for efficient recommender systems in
collaborative environments design problem solving are researched. New agent
architecture of recommender system for optional courses recommendation is proposed.
Recommender system prototype created is described.

Key words: recommender system, collaborative environments, agent architecture.

BCTYnN

3HayHe 3pOCTaHHS KUTBKOCTI iH(popMalii 3yMOBHIO 3aroCTpeHHS MPOOJIEMH TOIIYKY KOPHUCHOL
iHpopmanii B ocranHiii vac. [loTpiOHa TexHoumoris, ska O gormoMoryia e(peKTUBHO 3BY3UTH KOJIO
MOJJIMBUX BapiaHTIB. [ges oTpuMaHHsS peKOMeHIalliil BiJ JOCBIAYEHIIIMX KOPHUCTYBayiB € OCHOBOIO
CHCTEeM, IO MPOAYKYIOTh peKoMeHmaiii B kojabopatuBHux cepenosuiiax (KC), meror skux €
MiATpUMKa CMiBPOOITHUTBA.

Pexomennariiiti cucremu (PC) — TexHoJIOrisI, iIKa aKTHBHO PO3BUBA€EThCS. YTiepiie BUMPOOyBaHi B
cepelIoBHINAX €JIeKTPOHHOI KOMepIlil, ChOroHi BOHM BUKOPHCTOBYIOThCS B Pi3HHUX c(epax, 30Kpema
3apekoMeHyBaiiv cebe 100pe B crucTeMax eleKTPOHHOT OCBITH.

[Ipu mpoekTyBaHHI MporpaMHUX cucTeM it pekomeHaaniil y KC BuHUMKae psa BaXIMBHUX 3afad,
sKi MoTpiOHO po3B’A3aTu. 30KkpemMa, MpocTip iHdopmaLii Moxke OyTH Iy’e BETMKHM Ta 3MiHIOBaTHUCH
muHamiyHo. [loTpiOHO BindinbTpyBaTH 3HAUHY KiNbKICTH ajbTEPHATHB Ta 3alpoOIOHYBAaTH
KOpUCTYBauy TiIbKM Halikpami. 3anuT Moxke OyTH c(hOopMyIbOBaHMM KOPHCTYBayeM HEYiTKO,
OCKIJIbKM BiH HE € eKCNepTOM Yy Till ramy3i 3HaHb, CTOCOBHO SIKOT BiH XOuU€ OTpUMAaTH peKOMEHAALli.
Le BuKITIOYa€ BUKOPUCTAHHS TPAAULIIHHUX MOUTYKOBUX CHUCTEM.

KC € BigkpuTM Ta OUHAMiYHUM. YYacHMKM MOXYTh MOKHMIATH WOro, HOBI YJIEHH MOXKYThb
NpUEIHYBAaTUCh 1O Ipynu B Oyab-sikuii MoMeHT. Lle cepenoBuie Moxke OyTH reTeporeHHUM — HOro
YUaCHHUKHM € eKClepTaMH 3 pi3HMX raiyseid 3HaHb. s BUpilIeHHs GaraTboX i3 LMX 3afgad 0auyuThCs
e(eKTHUBHE BUKOPUCTAHHS aréHTHOTO MiAXOAdY.

Mertoto poOoTu € mocmimKeHHs 3aaad, ki MOKJIMKaHi po3s’szatu PC, mpobrnem, siki mocTtaioTh
nepexa po3podbHMkaMu y mpoueci npoektyBaHHs PC y KC, Ta IXHbOro BHpillleHHS i3 3aCTOCYBaHHSIM
areHTHOTO MiAXO.Y.
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1. PEKOMEHZALIAHI CUCTEMU
PexomeHpnaiiiiHa cucTeMa — cHCTeMa, siKa Hajgae pekoMmeHmaiii kopuctyBauy [1]. Take

y3arajbHeHe Bu3HaueHHs PC, ske 3ycTpiyaeTbcs HaifuacTtiine B JIiTepaTypi, CBIAYUTH MPO JOCUTH
HIMPOKE KOJIO Pi3HUX CHUCTEM, IKi MOTPAIUISIIOTh y II0 KaTeropito. binbin netaibHi cnenudikanii PC
3a3BMYail yKa3yloTh MPH OMHCI KOHKPETHOro crocoly ii peanizauii [2-4]. CripoOyemMo BU3HAYUTH
MEeBHi CMiJIbHI 715 BCiX BU3HAUEHb PUCH Ta 1aMo BiiacHe Bu3HaueHHs PC.

VY Oyap-siKoMy BUMaAKy MAaEMO CIpaBy 3 KOPUCTYBaueM, y IKOro 6arato ajJbTepHATHB, cepel SIKUX
notpioHo 3pobutn BuOip. KopucryBauy Moxke OpakyBaTh 3HaHb, 00 CaMOCTIMHO BiIKMHYTH MEHIII
KOpHCHI abTepHaTHBU. KOpucTyBay Takox y MeBHiit popMi (EKCIUTIMTHO YM iIMIUTIMTHO) TOCTAYae
cucteMi iHpopmauito mpo cBowo mnorpedy. Omxke, PC — cucrema, sika BHUKOPUCTOBYE HasBHY
iHpopManito mpo mnoTpedy KopvcTyBada Ta TEBHUH anroputM (QinbTpyBaHHs, PEKOMEHAYE
KOpHCTyBady HaOip allbTepHATHB, SKi BOHA BBa)kae€ HaWOUIBII KOPUCHMMHU JUIS 3aJIOBOJICHHS IIi€l
norpedH.

TpaauuiiHO BUANAIOTE BA TUMH (DiILTPYBAaHHS — 3a BMICTOM Ta Kona0opaTHUBHE (inbTpyBaHHS.
Jesiki aBTOpY OKpeMHM THIMOM KIacUQiKyloTh TriOpuaHe (inbTpyBaHHs, SKe MOEIHYE PUCH JBOX
nonepenHix [1; 3; 5].

VY pexoMmeHpaauiiiHiii cucTeMi, sfika BUKOPUCTOBYE (iNbTpyBaHHS 3a BMICTOM, KOpPHCTYBadi €
He3aJIeKHUMHU BiJl iHIIMX KOPUCTYBayiB cucTeMu. J{jisi reHepyBaHHs peKOMeHallild cuctema norpedye
npodinbk KOpUCTyBaya, y sSKOMY BigoOpaxkeHi Horo 3aiikaBieHHs. Y npodiii B meBHiit ¢opmi (sxa
3aJIeXKHUTh Bifl 0OpaHoro crnoco0y MpeJcTaBleHHs Ta 00OpaHUX AITOPUTMIB) 30epiraeTbes iHdGopMais
PO MOHSTTS (BJIACTUBOCTI y BUIIISAAI aTpUOYTIB), IKUMH LIKaBUTHCS KopucTyBayd. Kpim Toro, cucrema
Mae iHdopMaLito Mpo Bei MOHATTS, SIKi BOHA MOXe peKoMeHIyBaTH. bepyuu 3a OCHOBY onMc MOHSATS i3
npoilF0  KOPUCTYBaya, CHCTeMa 3HAXOAWTh Yy BJACHIM 0a3i MaHUX CXOXKI TMOHATTA, SKi #
PEKOMEHTyIOTbCS  KOpUCTyBady. Takuil MigXii KOPHUCHUHM KOpUCTyBadaM i3 YIiTKO BH3HAYEHHMH,
cnenriYHUMH 3alliKaBJICHHAMH, SIKI IIYKAOTh CXOXKi peKOMeHallil.

[lepeBaroio ¢inbTpyBaHHS 3a BMICTOM € ToW (akT, 1m0 peKOMeHIAllil He 3ajexarb BiJ THIIUX
KOpPHCTYBauiB CHCTEMH, TOMy CHUCTeMa He MOTpedye KPUTHYHOI MacH KOPUCTYBadiB Ul MOYATKY
reHepyBaHHS PeKOMEHAALLIH.

l'omoBHe oOMexeHHs L€l TexXHONOrii — HEe3JaTHICTh PEeKOMEHIYBAaTH HOBI TOHATTS, SKi He
BUIUTMBAIOTh Oe3Mocepe/IHbO 13 3allikaBlieHb, 10 BKa3aHi y npodini kopuctyaua. ToOTO, KOpHCTYBay
3aBXIM Oy/ie OTPUMYBATH PEKOMEH/ALll THX MOHATh, AKi Jy>Ke CXO0XKi Ha MOHSATTS 3 HOro mpodiso.
Le npuBOAKTE 10 3aBEJIMKOI crielianizallii, o 3HWKYE KOPUCHICTh PEeKOMEHIAlil ISl KOPUCTYBava.

Jlnsa 30epexeHHs BUCOKOT sikocTi PC MoBHHHA OTpUMYBATH 3BOPOTHIM 3B’ 30K BiJi KOPUCTyBauda
NpO pesICBaHTHICTh HaJlaHUX pekoMenaauiit. s indopmaris it moTpiOHa Juis MOHOBIEHHS Npodiro
KopucTyBada. TyT BUHMKAE iHIIA pobiieMa — KOPUCTYBadi 3a3BU4aii Heoxoui nocrayaty iHpopMmalio
IUIsl 3BOPOTHOTO 3B’SI3KY CHCTeMi Ta MparHyTh YHMKHYTH LbOro (TumoBa mpoOnema uis BCixX
pPEeKOMEHIAI[IMHUX CHCTEM). A OCKIJIbKM peKoMeHallil 6a3yroThes LIIKOM Ha iHdopmaltii i3 mpodisro
KOpHCTyBaya, TO YAM MEHIIE BiIOMOCTEeH OTPHUMAaHO BiJ KOPHCTyBaua, THM MEHII KOPHCHHH Halip
pekoMeHJallii, ski fiomy 3anpornoHye cucrema. J{ns BupilieHHs 1iei MpoOjeMH BHUKOPUCTOBYIOTh
pi3HI TeXHIKM aBTOMATHYHOTO HAaBYaHHS JUId MiaTpuMKu npodimo. [Ipore pearizailis iX € CKIagHOIO
Ta He y BCiX CUTyalisX e(heKTUBHOIO.

Bukopuctanns PC i3 dinbTpyBaHHAM 32 BMICTOM € HaOINbII Y)KUBAHUM Y CUCTEMaX €JIeKTPOHHOT
komepuii. Llel minxia BUKOPUCTOBYIOTH TakOX y MO€AHAHHI 3 KoMabopaTUBHUM (ibTpyBaHHIM AJIs
OTpUMaHHs OifblI L[IHHMX peKOMeHIaUiil B iHIIMX cdepax — eJeKTPOHHA OCBiTa, MPOrpaMyBaHHS
TOLLO.

PC i3 konabopaTuBHUM QiNbTPYyBaHHSIM 3HAaXOAATH KOPHUCTYBadiB 31 CXOKMMH iHTepecaMu Ta
PEKOMEHIYIOTh Ti MPeIMETH, SIKi BUCOKO OL[iHeHI TaKUMM KopucTyBauamu. Lleit mpouec nyxe cxoxuid
Ha Te, IK MM MPOCUMO TOpagu y APY3iB 4YM KOJer, TOMy HOro e iHOAiI Ha3WBalOThb COLiaJbHUM
¢inbTpyBaHHAM. 3alliKaBJIeHHS OKPEMHMX KOPHUCTYBaudiB 30epiraloTbCsi y BHIVIAAI PEUTHHrIB, sKi
MOKa3ylOTh HACKIIbKM KOPUCTYyBauy MoaobaeTbcs UM He MNoaodaeTbes meBHWil npeamer. Takum
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cucTeMaM He MOTpiOHO MaTH JI0JATKOBOT iHPOpMAaLiT Tpo 1ei MpeaMeT — JIUIIEe OlliHKa KOPUCTYBava.
OueBu/iHA TiepeBara B MOPIBHSIHHI 3 (UILTPYBaHHAM 3a BMICTOM — PEeKOMEH/Allii He TeHEepYyIOThCs
CHCTEMOIO, BUXO/ISUH JIMIIE i3 3aI[iKaBJIeHb OTHOrO KOPUCTYBaya.

PC i3 komaGopaTtuBHUM (iNbTPYBaHHIM 3aJIe)KaTh 3HAYHOIO MIpPOIO Bijl BU3HAYECHHS «CXOMKOCTI»
KopucTyBadiB. 1[0 Mipy «cx0xkocTi» moTpiOHO BU3HAUUTH MEBHUM 4yuHOM. J[s i Bu3HaueHHs PC
BUKOPUCTOBYIOTh Ppi3HI MeTpukH — koedilieHtn [lipcoHa, BekTopHa CcXOXicTh, OaifeciBchbka
iMoBipHicHa kinacudikaris [1].

Cepen HalMOLIMPEHIIMX AJTOPUTMIB Ul BU3HAYEHHS CXOXOCTI BUKOPUCTOBYIOTH ajJrOPUTMHU
«HaibmK4oro cyciga». TUnoBuii mpouec MpPOAYKYBaHHS pPEKOMEHAALiN i3 BUKOPUCTAHHAM TaKHX
ITOPUTMIB MiCTUTb TaKi KPOKH:

—  OO0uuclieHHS CXOXOCTI MK aKTUBHMM KOPHUCTYBaueM Ta iHIIMMH KOPHCTYBauaMH CHUCTEMH,

BHUKOPUCTOBYIOUYHM PEUTHHTH MOHATH 13 MPOQisliB KOPUCTYBAUiB.

—  Bubip rpynu xopuctyBauiB, npodiii KX cTaHyTh 0a3UCOM AJIsl TeHEpYBaHHS peKOMEHAALIiH.
Ls rpyna Bu3HAuaeTbCs 3a piBHEM CXOXKOCTI 3 aKTHMBHMM KopucTyBaueM. [lpuHuunu
(dopMyBaHHsS TPYMU KOPUCTYBAudiB BiJPI3HSAIOTBCS B Pi3HUX CUCTeMaX — OAHI BHUOMPAIOTh
(ikcoBaHy KiIbKiCTb KOPUCTYBauUiB, iHIII — TUIbKK THX, Y SIKHX PiBEHb CXOXKOCTI BHUILMI 3a
MEBHY BCTAHOBJIEHY MEXY TOLLO.

—  BukopucToBytouu npodisii KOpUCTyBauiB i3 rpymu, Ky O0yao copMoBaHO Ha MonepeIHLOMY
Kpoii, cucreMa Qopmye pexomenaanii. Jeski cucremu mnipu ¢GopMyBaHHI pPEeKOMEHAALIiH
YPaxoBYIOTh HE JIMIlIEe PEHTHHT TpeaMeTa, ajie i piBeHb CXOXKOCTiI KOpHCTyBaya, SIKMi Lei
PEUTHHT YCTAHOBMB 3 aKTUBHUM KOPHCTYBayeM.

OpHa 3 roJI0BHHX 3aay y cucTeMax i3 KojabopaTuBHUM (PiIbTpyBaHHIM — L€ 3a/1a4a «XOJOAHOTO
noyatky» [1; 5]. Cucrema He 31aTHa e(DEKTUBHO reHEpYBaTH PEKOMEHALliT, AKIIO JOCTATHS KilbKiCTh
KOpUCTYBauiB He BKaXyTb CBOIX iHTepeciB y mpodini. [HmwMi BaxMBUII MOMeEHT, skuii Tpeba
BpaxyBaTH MpU MPOEKTYBaHHI TaKMX CUCTEM — L€ MOXKJIMBiCcTh MaciuTaboBaHocTi. [y reHepyBaHHs
KOPUCHHMX peKOMeHIaLiil y cucTeMi MOBMHHO OyTHM 0araTo KOpHCTyBaduiB, a ixHi mpodiii MOBHHHI
MICTHTH SKHaWOIJIbIlle PEUTHUHTIB MOHSTD, ajie 3 POCTOM CHUCTEMH 3pOCTaE i yac peakilii CUCTeMH Ha
3amuT. KpimM Toro, ciij 3a0e3neunTd MeXaHi3MH 3aXHCTy TPUBATHOCTI kKopucTyBadwiB. lle ckiaana
3a7a4a, OCKUJIbKM YMM MEHIIe JaHWX MPO KOPUCTyBada JOCTYMHO, TUM MEHII KOPHCHI peKoMeHAaawil
reHepye cucTema.

liopunni cuctemu 3a3Buyaii KOMOIHYIOTH (INTbTPYBaHHS 3a BMICTOM Ta KoJaOOpaTHBHE
GbinbTpYyBaHHS, IO J1a€ 3MOTY BUPILIWTH JIesKi MPOOJIeMH, Ki MPUCYTHI, KOJTH BUKOPUCTOBYBATH i
TMiIX0IU OKPEMO.

PosrnsiHemMo, SKMM ke YMHOM TMOEIHAHHS LMX [BOX TMIIXOMIB MOXE TNPHUHECTH TMO3UTUBHUI
pe3ynbraT. Hemonikom cucteM i3 (iIbTpyBaHHAM 3a BMICTOM € IXHIifl peTpOCHIEKTUBHUI XapakTep —
HE3/IaTHICTh TOpeKOMeHyBaTH HOBI mnpeametu. KomabopatuBHe QinbTpyBaHHS M0 MpodieMy
BUpIlIlye — peKOMEH/allii, 3reHepoBaHi Ha OCHOBI MPOGINIB IHIIMX KOPHUCTYBadiB, HEe OOOB’SI3KOBO
CXO02I Ha MOHATTS, MPUCYTHI B IPO]iJii AKTUBHOT'O KOPUCTYBayva.

Cucrema 3 komabopaTMBHUM (ibTpyBaHHSIM He Ja€ KOPHCHUX PEeKOMEHIaliii KOpHCTyBauaMm, y
SKMX HETHIIOBI, OpWriHAJIbHI CMaKH, OCKIIbKM OpaKye CXO0KUX KOPUCTYBauiB JIsl TeHEpyBaHHS
pekoMeHaniii. ¥ Takux Bumnaakax edektuBHimia ¢inbrpaiis 3a BMictoM. Kpim toro, ¢inbrparis 3a
BMICTOM JIOTIOMara€e BUPIIIUTH TMPOOJIeMy «XOJOJHOTO MOYaTKy» — TOKM He Oyle AOCTaTHBOI
KUJTBKOCTI KOPUCTYBayiB, BHUKOPHCTOBYEThCS (IbTPYBaHHS 3a BMICTOM, KOJIM K KpUTHYHA Maca
KOpPHCTYBauiB JOCATHYTa, y CHUCTEMi IMOYMHAIOTH TAKOXK TMPALOBAaTH METOAM KoJabopaTUBHOTO
GbinbTpyBaHHS.

VY ribpuaniii cucremi iHdopmallis Mpo 3allikaBlieHHS KOPHUCTYBadiB MpejcTaBieHa B npodini y
JOBOX BHAAaX — K Halip aTpuOyTiB MEBHOro MpeaMeTa Ta SK HOro OLiHKa KOPUCTyBaueM, IIO €
OJIHOYACHO U TiepeBaror0 i HedodikoMm cuctemu. llepepara monsirae B TOMy, 00 Oiibina
iHpOPMOBaHICTh J1a€ MOXJIMBICTH BHUKOPHCTOBYBATH €(EKTHBHILLI anropuTMu QinbTpyBaHHS Ta
reHepyBaTd KOpHCHilli pexoMeHpauii. Hemonmik — kopucTyBauam mnoTpiOHO BBecTH Oiblue
iHdopMallii, mo K MU BXKE 3HAEMO, BOHU POOJIATh HEOX0Ye.
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[Moeananust GinbTpyBaHHS 3a BMICTOM Ta KojJabopaTuBHOTO (iNbTPYBaHHs He BUpIlIye mpodieM
MacIuTaboBaHOCTI CUCTEMH Ta 3aXMCTy MPUBATHOCTI KOPUCTYBAYa.

2. BUKOPUCTAHHS ATCEHTIB Y PC I3 KOJIABOPATUBHUM ®I/IbTPYBAHHAM
VY wiii poboTi mil areHTOoM MM OyleMO PO3yMITH HACTYMHE. ATEHT — MpOrpamMHa CYTHICTh, fKa

ABTOHOMHO BHKOHYETBCS BiJl iMEHi IHIIMX CYTHOCTeH (iHIIMX Mporpam, KOpPUCTYBadiB); 3IIHCHIOE
MeBHi JIii MPOaKTUBHO i/ab0 peakTUBHO, Ma€ 3[IaTHICTh HABYATHCh, CIIIKYBATHCh 3 IHIIMMU TaKUMH
CYTHOCTSIMHU Ta MirpyBaTH [6].

PosrnsitHeMo KOHKpeTHiLIE, SIKi BIaCTUBOCTI areHTiB MOXKYTb OyTH KOPMCHUMU NpH cTBOpeHHi PC y
K0JIADOpaTUBHUX CEPeAOBHILAX.

31aTHICTH AiSITH aBTOHOMHO BiJl iMEHi KOpPHUCTYyBaua — BIACTHBICTb, SIka 3HAYHO EKOHOMMTH Hac Ta
3ycuuis kopuctyBada. PC moBMHHI OyTM CHpPOEKTOBaHi, TAaKMM YHHOM, LIOO0 KOpUCTYyBau He
BiJIBOJIIKABCS BiJl 3BUYHOI OCHOBHOI HisUTbHOCTi. O3HAKOK XOPOIIOro CTUIIO € MiHIMallbHA KiJIBKICTh
3BEpPHEHb CHCTEMH JI0 KOPUCTYBaya, B ifieai — JIMIIe NpH iHiliatizauii npodiro [5].

VY BenukHMX KoJabOpaTHBHHUX cepenoBuinax (a came B Takux npaiporots PC i3 konabopaTuBHUM
¢binpTpyBaHHAM) Mpodisi KOPHUCTYBauiB MOXKYTh 30epiraTucsi Ha KiJIbkoX cepBepaX. KilbkicTh
KOPUCTYBauiB Ta KUIbKICTb AaHUX Yy iXHIX MpoQiisgx € BEJIMKOIO, TOMY HaJCWIAHHA areHTa Ijs
MOLIYKY Ha iHIIMH cepBep € eQeKTHBHILIMM, HiK KOMIilOBaHHS BCiX JAaHUX Ui JIOKAJIBHOTO
BUKOpUCTaHHs. [lig  epeKkTUBHICTEO MH  po3yMmieMO: @) paliOHANbHIE BUKOPUCTAHHS
00YMCITIOBAJILHUX pecypciB — O0YMCIIOBalbHA Po0OTa PO3MOJAUICHA MiXK JCKiIBKOMa CepBepami;
0) 3MEHILICHHSI HABaHTA)KEHHs Ha MEPeXKy — HeMae HeoOXiTHOCTI KOMiOBAaTH BEJIMKi OOCATH TaHHUX;
B) MiIBUIICHHS IIBUIOKOIT — Mirpauiss areHta Ha iHUIy ruiatgopMmy norpedye MeHuIe 4acy, Hix
KOTIiIOBaHHS BEJTUKMX OOCSTIB TaHUX.

[Ipu uentpanizoBaHoMy 30epiraHHi mMpodiliB KOpUCTyBadiB Ha OJHOMY cepBepi mnpobiema
30epeKeHHs] MPUBATHOCTI JIAHUX CTOITh 0co0nMBO roctpo. KopucTyBaui He OakaroTh HaJaBaTv
BiZoMocTi mpo cede, 0cOOIMBO 1ie CTOCYEThCs ChepH eIEKTPOHHOT KOMEpIIil, BiAMOBITHO cUCTeMa He
MOXKEe JaBaTH KOPHUCHUX pPeKOMeHJailii. MokHa 3arpornoHyBaTH KOpUCTyBauaMm 30epiraTu cCBiit
npodisib Ha JOKAILHIN MalllvHi, areHT, KU Ji€ BiJl IMEHI TAKOr0 KOPHUCTYBay4a, KOHTPOIIOE JOCTYI
10 JIaHMX, JOCTYN 10 JaHWX IHIIMX KOPHUCTYBayiB 3IiHCHIOETbCS dYepe3 CHIIKYBaHHS 3 iHIIUMH
arentamu. [lpu Takiii peanizaiii MOke 3HU3UTHUCH MPOJYKTUBHICTb CUCTEMHU. AJle TaKWd MiaXiJ Jae
O1IMbIIMH KOHTPOJL KOPUCTYBAUY Haj HOro nmpodisiem.

IIpoakTUBHICTb areHTiB — BIACTHBICTb, Ky MOKHa BUKOPUCTATH ISl 340XOUSHHS CIIJIKYBaHHS Ta
criBmpali okpeMHX KopucTyBauiB. [lpuknanom cutyarii, e e Moxke OyTH KOPHCHO, € CUCTEMH
eJIEKTPOHHOT OCBITH. ATE€HT MO>Ke 3/1iHCHIOBATH TOIIYK CTY/IEHTIB, SKi MPALFOIOTh HAJ TIi€O XK TEMOIO,
o0 W aKTUBHMH KOpPHUCTYyBad, 1 pEKOMEHIYBaTH 1X Yy SKOCTI TIOMIYHHUKIB JJIs CHOPUSHHS
KOJJa0OpaTUBHOMY HAaBYAaHHIO.

PC e Bigkpuroo — TOOTO KiJIbKICTh KOPHCTYBaYiB 3MIHIOETbCS JWHAMiuHO. MynbTHareHTHa
chCTeMa € 3pYYHHUM CEepeIOBHINEM JUIS TMPOEKTYBAaHHS BIAKPUTHUX CHCTEM, OCKUIBKH TYT yxkKe €
IHCTPYMEHTH JJIsl peecTpallii HOBUX areHTiB, Ui CIIJIKYBaHHS MIDXK areHTtamMH, CepBicH, sKi
J0NIOMAararoTh BUSBUTH HOBHUX YYaCHHUKIB CUCTEMH.

Cepen pexomennauiii PC arentHoro tumy moskHa Buainmutn: RASCAL, CALM, KARE, TV-
Recommender, IC-Service.

3. PO3POEKA APXITEKTYPU TA CTBOPEHHS NMPOTOTUITY PC

Po3pobneny apxiTekTypy peKOMeHIAL[iIHOT CHCTEMH MPOAEMOHCTPYEMO Ha MPUKIIAAlI CUCTEMH IS
peKOMeHlyBaHHS BUOIPKOBUX KypciB. ['0JI0BHI KOMIOHEHTH apXiTeKTypH 300pakeHi Ha pUcyHKy 1.
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Cepgep
MynpTHareHTHa cucTema
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TMOIIYK
SearchAgent i S| UA1
7y UA2
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OmuiHKa CX0XKOCTI 000
UAN
A 4
[Mpodini cTyneHTIB |4 UserAgent peecTpaltis N
Onwc KypciB
Pexomennanii
7}
v |
Be6-cepBep .| 1| Recommender

A

— C
JIIEHT 4—y=,_‘

Puc. 1. ApxiTekTypa pekoMeHaanifinoi cucreMn

Sk BUIHO 3 pUCYHKA, CepBepHA YacCTHHA CKJIaJaeThes 3 BeO-cepBepa, MyJIbTHATCHTHOT CUCTEMH Ta
0a3u AaHuX, sKa MICTUTh OMUCHU KypciB Ta npodini ctyAeHTiB. KiieHTy ans qocTymny 0 CUCTeMU He
noTpibHe J0AaTKOBEe MporpaMHe 3a0e3rneueHHs, BiH, KOPUCTYIOUUCH OyAb-KMM BeO-Opay3epoM,
3ailicHIoe 3anuTH 10 BeO-cepBepa. Beb-cepBep BMKOHYye poiib MocepefHMKa, KUK MepeHanpaslisie
3aMUT KJIIEHTa MYJbTHAreHTHIH CUCTEMi, OTPUMYE Bil Hel pekoMeHaalii Ta popMmye BeO-CTOPIHKY 3
peKOMeHALIIMH JTsI KITIEHTA.

OcHoBHa ()YHKLIOHaJbHICTb CUCTEMH 30CEepelDKeHa y MYJIbTUAreHTHIH CHCTeMi Ta BUKOHYETBCS
TAKUMH TPbOMA THMAMH areHTiB.

UserAgent — nepcoHallbHUIA areHT, IKMHA CTBOPIOETHCS il Yac peecTpauii KOpUcTyBaua B CUCTEMI
Ta iCHye 10 3aKpUTTA KopucTyBaueM cBoro mnpodimo. [lpu cTBOpeHHI areHT peecTpyeTbcs,
BUKOPUCTOBYIOUM CEpBiC KOBTHX CTOPIHOK, A€ Bkazye (akynpTeT Ta pik HaBuaHHs. Lli BigomocTi
BUKOPHUCTOBYIOTBCS Mi3HilIe areHToM SearchAgenfiis nomyky nepcoHalbHUX areHTIB MOTPIOHMX
cryaentiB. UserAgentmae moctyn A0 mepcoHalibHOro mpodiaio KopucTyBada. BiH oTpumye Big
areHta SearchAgentsigzomocti npo npodinb iHIIOrO KOPUCTYyBaya, SKUH 3IIMCHIOE TMOLIYK, Ta
00YHCITIOE CXOXKICTh LBOTO MPOodiito Ta Mpodiiro BIACHOr0 KOPUCTYBayua, HaJCUIIA€ Pe3ybTaT areHTy
SearchAgent/lpyruii TMn 3anuty, skuid BiH 00poOJsie — Le 3amuT Ha (OpPMYyBaHHS pEeKOMEHIALl
BUOIpKOBUX KypciB 3a BKkazaHUMM KkpuTepisimu. CdopmoBaHi pekoMeHAalii HaAcWIae areHTy
RecommendesianosigHoro kopuctyBaua.

SearchAgent — cTBoproeThest U1 0OJHOPa30BOT POOOTH MPHU OTPUMAaHHI 3alMTy Bill KOpUCTyBaya
npo pexoMeHnauito. Lleit areHT 1ykae nepcoHaaIbHUX areHTiB CTYEHTIB BiJNOBIAHOrO (hakyabTeTy Ta
BKa3aHUX POKIiB HABUAHHS, 1 HAJICWJIa€ iM 3alUT MPO OOYMCIICHHS CXOXKOCTI NMPOQUTIB CTyIEHTa, 10
MPOCUTH PEKOMEHALIIO, Ta BilMOBIAHUX CTYIEHTIB, YHi iHTEPECH BOHH MPeICTaBIsA0Th. OTpUMaBILN
Bil HUX oOumciieHi koediuieHTH cxoxocti, SearchAgentbopmye 3anut npo pekomeHaauUito Ta
HAJICWJIa€ TIEpCOHAILHUM areHTaM CTYACHTIB 3 YKa3aHuUM KoedilieHToM cxoxocTi. Ha mpomy ioro
POJIb 3aKiHUYETHCS, 1 BiH IPUMHHSE CBOE ICHYBaHHS.
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Recommender — areHT, sikuii Tako)X CTBOPIOETHCSI OJIHOPA30BO Ta iCHYE /IO 3aBEpLICHHS CEaHCy
OTPUMaHHsS pPEeKOMEHAaLiil KopucTtyBadeM. BiH oTpuMmye pexoMeHnauii Bif MepcOHATbHUX areHTiB
IHIIUX CTyNeHTiB. BiH mMae Takoxk noctymn o 6a3u 3 onucoM KypciB Ta ¢opMmye Habip KypciB, 110
BI/IMOBIAIOTH KPUTEPitO MOIIYKY KOpHcTyBaya. Tpetiit TvN pekomeHaawii, skuit HUM (GopmyeTbes —
e pekoMeHpalii KypciB BIIMOBIAHO JO MPOCIyXaHWX KopuictyBadeM. Jlns dopmyBaHHS Takol
peKoMeH/IalliT BUKOPUCTOBYEThCS 0a3a JaHWX 3 OMUCOM 3B’ SI3KIB MK KypcaMHu.

JIBa OocTaHHI THIH areHTIB TAKOX CTBOPIOIOTHLCS JIJISl KOXKHOTO KOPUCTYBaua NpH iHilianizanii HuM
3aMuTy NpO peKkoMeHaauito. Slk 6aunMMo, MyJbTHAareHTHa CHCTeMa MOBHICTIO PO3MOAiJieHa, TYT He
BUKOPUCTOBYETHCS JKOJIEH KOMIIOHEHT, SIKMi OM BUKOHYBaB pOJib AMCIIETYEpa Ta MOTEHUIHHO Mir OU
CTaTW BY3bKMM MicleM y cuctemi. J[is 30iIbLIEHHS] MPOAYKTUBHOCTI CUCTEMH BUKOPHUCTOBYIOTHCS
KiJibKa piBHiB mapanenizmy. [lepesaroto posnoainy ¢yHKLii NepcoHANIBHOrO areHTa KOpUCTyBaya Mix
TpbOMa areHTaMH € MOXJIMBICTb e(eKTUBHOI MapanenbHOl MiIATPUMKH ceaHCy i3 BJIacHUM
KOpHUCTYyBaueM Ta 00poOKHM 3aluTiB iHIIMX KOPUCTYBayiB. [y miABUILIIEHHS MPOJYKTUBHOCTI OOpOOKH
3aMUTy KOPUCTYBaua MPUMHATO pillleHHs 3IiMCHIOBATH 3alMT OO MEPCOHAJbHUX AareHTIiB iHIIWX
KOpUCTYBauiB Mpo OOUYMCIeHHA cXoxocTi mpodiniB. Takum uvMHOM, L onepauis BHUKOHYETHCS
napaienbHO, KOKEeH areHT 0OUYMCIIoE Jinile oJuH koedilieHT cxoxocTi. Llle onuH Bua napanenizmy B
crcteMi — popMyBaHHs areHTOM Recommendesexomenaliii BiMoBiIHO 10 MPOCITyXaHUX KYpCiB Ta
3a KJIIOUYOBMM CJIOBOM TMapajieibHO 3 poOOTOI iHIIMX areHTiB mo (OpMyBaHHIO peKOMeHOauiid
CTYJICHTIB.

[Ipodini crynentie 30epiratoTbess y Burisani okpemux XML-okyMeHTIB, TakuM YHHOM,
BiJICYTHICTh LIEHTPaJi30BaHOI 0a3u TaHUX CTYJCHTCHKHUX MPOQUTIB € CPOOOK YHUKHYTH IlI€ OJTHOTO
MOXJIMBOTO BY3bKOT'O MiCLISl Y CUCTEMI.

B yciit PC eaunum nenTtpanizoBaHUM KOMIIOHEHTOM € BeO-cepBep. [IpoTe BiH He BUKOHYE >KOTHOI
004HCTIOBaIbHOT POOOTH, a JIMIIe MepeHanpaesie 3anuTi Ta GopMye BUBiA, TOMY TaKOX He MOBUHEH
3HIKYBATH 3arajibHy MPOAYKTHUBHICTb CUCTEMHU.

3.1. Mpoginb

[Mpodine koxHOro cryaeHTta 30epiraetbes sk okpemuii XML-nokyment. [lpodins MicTUTh
3arajibHi BiJOMOCTi — iM'Sl KOPHUCTyBada B CHUCTEMi, Mapoiib JOCTYMY, (akyJbTeT, pik HaBUAHHS.
KopucTyBadi € aHOHIMHUMH, ajie 3a OaKaHHSIM BOHU MOXKYTb yKa3aTu Oylb-sIKi KOHTaKTHi JaHi, sIKi
noTiM OyIyTh BiTOOpaXaTrch pa3oM i3 peKOMEHJI0OBAaHUMHU HUMH KypCamH.

Jpyra yactrHa nipodiro MIicTUTh HaOIp OLIIHEHWX KOPHCTYBayeM KYpCIiB, JJISI KOXKHOTO Kypcy
BKa3aHWil #oro ineHTHdikaliiHUi HOMeEp, OI[IHKM KOPHCTYBada 3a KpUTepisiMM Ta oO4ucieHa
CyMapHa OIliHKa.

Jnsa dopmyBaHHS Mpodisito KOPUCTYBaY MOBUHEH €KCILTILIMTHO BBECTH BCi JlaHi. BiH Moxe B Oy/ib-
KM MOMEHT J0JaBaTH OLIHKM HOBUX KypciB. KopucTyBau Moke OLiHIOBATH SIK BUOIpKOBI, Tak i
000B’ 13KOBI KypCH.

B okpemomy XML-gokymeHTi 30epiratoTbecs Taki BIZOMOCTI TMpO Kypcu: Has3Ba Kypey, pik
BUKJIQIaHHs, IMEHA BHUKJIaauiB, sIKi YMTAIOTh KYpcH, THN Kypcy (0OOB’SI3KOBWIT UM BHOIpKOBHIA),
KkopoTkuii onuc Kypey. llle onun XML-nokyMeHT MicTuTh iHpOpMaLiio Mpo 3B’ A3KM MiXK Kypcamu,
sKa BUKOPUCTOBYETHCS UIsi PEKOMEHAYBaHHS KypCiB BIAMOBIAHO 1O THUX, fIKI BXKe MpociayXaHi
ctyaentoM. [IpaBo 3miHIOBaTH iH(opMallito PO KypcH Mae TUTbKK aJMiHiCTpaTop.

TakuM 4YMHOM, CTBOpPEHHsS Ta MIATPUMKa Npodiar0 KOpHCTyBada TMOBHICTIO MOKJIaJeHa Ha
CTyAEHTa, a MiATpUMKa 0a3u NaHWX MpO OUCLUMIUIIHM Ha afMiHicTpaTopa cuctemu. Lle He myke
3py4HO, ajie MOKM Lie €AMHUI crnoci® Ai3HATHUCH OLIHKY CTYAEHTOM MpOCiIyXaHuX KypciB. OnHuM i3
MOXJIMBUX BapiaHTIB PO3BUTKY CHUCTEeMHM € 1i IHTerpailisi i3 CHCTEMOK eJIEKTPOHHOI OCBiTH,
JOCiDKEHHS] MOKJIIMBOCTI aJIbTEpHATHBHUX CMOCO0iB OTpUMaHHA iH(pOpMaLlii Ta BOPOBaIKEHHS.

3.2. OuiHka cxoxocmi cmydeHmie

JInst OLIHKM CXOXKOCTi CTYAEHTIB BUKOPHCTOBYETBCS MOZEb BEKTOPHOTO MPOCTOPY. 3alliKaBIeHHS
CTyZIeHTa TPeJICTaBIIeH] SIK BEKTOp, IO CKIAAAETHCS 3 OLIHOK MPOCIyXaHUX HUM KypciB. OCKiIbKH
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MIOPiBHIOIOTBCS CTY/IEHTH Pi3HUX POKIB HaBYaHHS, TO IS (POPMYBaHHS BEKTOPIiB BUKOPHCTOBYIOThCS
OLIIHKM TUIBKM THUX TPEAMETIB, SIKI CTYAEHTH MOTJIHM TPOCITyXaTH BiJ MOYAaTKy HaBUaHHS /0 POKY
HaBYAHHS MOJIOJIIOro cTyAeHTa. [IpenmeTn, He OLiHEHI KOpUCTyBavamH, mo3HavatoTees 0.
Hanpuknan, 3auikaBneHHs JBOX CTYAEHTIB MOXKYTh OyTH IpeACTaBeHi y BHUIVIAAI TaKUX BEKTOPIB:
v; = (0.2, 0.5, 0, 1), = (0, 0.8, 0.2, 0.7)ge KO>Ha MO3HULLISI MICTUTB OILIIHKY CTYJEHTa TOrO0 CaMOro
kypey. [lepuuii ctyaeHT He pociyxaB abo He ouiHuB Kypey Ne 3, a npyruit —kypey Ne 1.

CXOXICTh IBOX CTY/I€HTIB OLIIHIOEThCS K KOCHHYC KyTa MK BEKTOPaMH, LIO 1X MPEICTABISIOTh, 3
BUKOPUCTaHHIM KJIaCUYHOT (popMyJIH.

Mogens BEKTOPHOTO MPOCTOpPY — TMOMYyJsipHA TEXHiKa, fKa AaBHO BHUKOPUCTOBYETbCA [UIs
NPe/ICTaBIeHHs JOKYMEHTIB y Pi3HHUX TEXHOJIOTIsX iH(popMaliiiHoro nowmyky [7], 3apa3 ii ycminHo
3aCTOCOBYIOTh PEKOMEHIALiHI CHUCTEMH IJis TPENCTAaBJCHHs XapaKTepUCTHK KOpUCTyBaudiB abo
npeAMeTiB, L MOJeNb BHUKOPUCTOBYETbCS B yCiX MpoaHali30BaHMX cucTeMaxX. Bubip BekTopHOT
CXOXOCTi JJIi OOYMCJICHHS CXOXKOCTI CTYIEHTIB 3yMOBJICHHMI TUM, INO came [ TeXHika
NPOJICMOHCTpYBaJla HalKpallli pe3yJbTaTH MpU NpoBeAeHHI cepii excriepumeHTiB [8, 9], ToOTO 32
BiAryKaMM KOPHCTYBauiB, peKOMEHJIalliiiHa cucTeMa MpoAyKyBaja OiNblIMH BiICOTOK KOPHUCHHX
peKoMeHallil, MOPiBHSHO 3 IHIIUMU TeXHIKaMU.

3.3. Anzopumm pekomeHOy8aHHsl

CucrteMa mounHae poOOTy 3a 3almUTOM KopucTyBaua. KopucTyBau ykaszye Taki kputepii s
(opMyBaHHS peKOMEHALl: Ha SKWil pik HABYaHHS OTPUMATH PEKOMEHALII0, KITFOYOBHI TepMiH JUTs
MOLIYKY, OTPUMATH PEKOMEHJIAIIIT Bifl CTY/ICHTIB, BUITyCKHUKIB Y 000X, MiHIMaJIbHA CEepeHs OlliHKa
KypCy, KM MOXKHa PEeKOMEH/yBaTH, MIHIMAILHUH KOe(DIllIEHT CXOXKOCTI 31 CTYyJIEHTaMH, BiJ| SKHX
MO)KHA OTPUMYBATH peKOMEH[allii, a TAKOXK MOXKe o0paTh pexuM (uUIBTpYBaHHS 3a BUKJIanadeM. Bin
MO)Ke He BKa3yBaTH JKOJHUX MapaMeTpiB, TO/I BAKOPUCTOBYIOTHCS 3HAUSHHS 3a 3aMOBUyBaHHsAM. Beb-
CepBep HaJCHJIa€ 3alUT MYJIbTHATCHTHIM CUCTeMi. Y CHCTeMi CTBOprOEThest areHT SearchAgent, sikuii
3MIHCHIOE TIOIIYK MEPCOHAIILHUX areHTIB CTYJEHTIB TOro camoro (akyibTeTy BIAMNOBIIHUX pPOKIB
HaBYaHHS, BUKOPUCTOBYIOUH CEPBIC KOBTHX CTOPIHOK areHTHOI Ii1aTopMH, Ta Haacuiae iM mpodinb
CTyleHTa, i 3amuT OOYMCIUTH CXOXKicTh. Kpim Toro, crBoproerbcsi areHT Recommender, skwii
napayenbHo Gopmye Habip KypciB, B OMUcax SIKHUX 3yCTPivaeThCsl BKa3aHWH KOPUCTYBa4YeM TEPMiH JIJIst
nouryky, Ta Halip pekoMeHJalliii 3a monepenHbo NpociayXaHUMH Kypcamu. Arentu UserAgent
OOYHMCIIOIOTh CXOXICTh Ta HaaCWIalTh 11 areHty SearchAgent, skuii ¢opmye Habip THX
KOPUCTYBauiB, KOe(IIEHT CXOXKOCTI 3 AKWMH BUINWH, HDK 3aJaHuWil, Ta HaJCUIae iM 3amuT Mpo
pekomenzariito. Ha upomy pobota arenta SearchAgent 3aBepuryethbes, i BiH JIIKBIOBYETbCS. ATCHTH
UserAgent BiAmoBiHO 10 BKa3aHUX Yy 3alUTi KpUTEpiiB POPMYIOTh peKOMEHJAIlil Ta HaJICHIAIOTh
arenty Recommender. Ha upomy posib arentiB UserAgent 3aBepiuiyeThbes, ajieé BOHH MPOIOBXKYIOTh
(hyHKUiOHYBaTH B cUCTeMi Ta 0OpOOIISATH iHILI 3aNHUTH.

Arent Recommender orpumye pexkoMeHauii Bill MepCOHATbHUX areHTIB IHIIMX CTYJCHTIB Ta
hopmye 3 HUX equHMI HaOIp pekoMeHaaiiid. [loTiM BiH 3HAXOAUTH MEPETHH MHOXKMHU PEKOMEHIAIliit
BiJl CTY/[CHTIB Ta MHOXXMHHM KypcCiB, B OMNHMcax SKUX 3HAWJCHO KJIIOYOBE CJIOBO, Ta HaJCHIIAE
BIOPSAZAKOBaHI peKoMeHalil BeO-cepBepy, skuil popmye BHUBII aJsi KoprcTyBada. KopuctyBay Moxke
3aMpocUTH JOKJIagHiy iHdopMmalilo mpo MeBHWH Kypc, TOAI BeO-cepBep HAJACWIIAE 3alMT areHTy
Recommender, Toit ¢popmye Bianosizap, Ky BeO-cepBep HaJacHIae KopucTyBady. CeaHc 3aKiHUy€eThCS,
KOJIM KOPHUCTYBau HATUCKA€E KHOIKY <«HOBHM 3amuT» abo «BuXim», Tomi areHT Recommender
3HMIyeThcs. Ha pucyHky 2 300paxkeHa Jiarpama IMOCHIJOBHOCTEH, IO LIFOCTPYE TOCIiIOBHICTh
OMKCAaHUX MOJiH y CUCTEMI.
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OTxe, BUKOpUCTAHUI aJropuT™ ribpuaHoro ¢insTpyBaHHs — Habip pekoMeHaauil GpopmyeTbes i3
MHOKMHU PEKOMEH/ALii BiJl CXOXHX CTYJIEHTIB Ta MHOXHWHHM pPEKOMEHJIAlili BiMOBiHO [0

Puc. 2. liarpama nocJiigoBHocTeii

NpocCiyXaHux Z[I/IC]_[I/IHJ'IiH, a TaKOXK JoJdaHa MOKJIUBICTh MOuIyKy 3a KJIFOYOBUM CJIOBOM.

3.4. Onuc ¢hyHKUioHanbHUX MOXJiueocmell npomomuny pekomeHOauiliHoi cucmemMu

Bzaemogis xopucTyBauiB i3 pekOMEHALIHHOK CUCTEMOIO Bi0yBaeThes yepe3 BeO-iHTepdeiic. Y

CHCTeMI € IBa TUTI KOPUCTYBayiB — CTY/ICHT Ta agMiHicTpaTop.

CTyneHT micnsi peecTpallii Mo)Ke OLIHIOBaTH TpociayxaHi Kypcw, abo HajcWiaTH 3aluT Tpo
pekoMennaniro. Ha pucyHky 3 300paskeHMid MpHKIal mapameTpiB Ajsl TOIIYKY, SIKi MOXKE BBECTH

CTYZIEHT.

Tepnis Ona Douyey:
PexoMeHIALIA O0A fOKY:
FPexomenmamyi 21
FoedimieHT cxo®ooT 31 CTYIEHTAMH:

Eypcu, peATHHT AKHE He MeHIIE:

OTPHMATH PeROMeHTALTR

OGepiTE o TPIGHL ITAP AMeE TPH:

nackanke

CTYOEHTIE
0.5 v
15 |»

& PinLTpyBaTH 232 BHETATAYEN
2 He bimLTpVEATH 54 BHKTAT AT M

MoTOYHHEA TE HACTYNHI pOKK ¥

Ta BUMNYCKHUWKIE %

Puc. 3. [IapameTpn pexomenaanii
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Pesynbratom Takoro 3amuty € HaOip pekomenpnaiii. CrioyaTky BimoOpa)aloThCsi peKOMeHAaLii
CTYJ/ICHTIB, fIKi BiJIMIOBIZIalOTh 3aJJAHOMY KJIFOUOBOMY CIIOBY, a MOTIM OKPEMO PEKOMEHALlii 3 KOXKHOT
KaTteropii, ki He MoTpanwiu B nepeTuH. KITikHYBIIM MO Ha3Bi Kypcy, MOXKHA MOOAYUTH JAOKIAHIII
BiZIOMOCTI MPO KypcC.

CryneHTt oOupae Kypc JUis OL[IHIOBAHHS cepell TUX KypCiB, sKi BUKJIAZAIOTLCS Ha Horo dakynbTeTi,
npyd UbOMY, KypCH, OIHEHI CTyJIeHTOM paHilie, He BimoOpaxatoTbes. OLIHIOETBCS Kypc 3a
BUOpaHNMU KpuTepisMu. CTyJeHT MOJKe TaKOXK YKa3aTH BUKJIaJaya, IKU YUTaB Kypc.

AZMiHICTpaTOp Mae MOXJIMBICTh J0/IaBaTH Ta BUAAIATH OMUCH HOBHX KYpCiB, a TaKOX J0JaBaTH
Ta BUJIYYaTH 3B’ A3KH MIX KypcamH.

[Ipu nonaBanHi 3B’ 13Ky BiIOYBaeThCs MepeBipka Ha iCHYBaHHS TaKoro >k ab0 00epHEHOro 3B’ 3Ky
B cuctemi. SIkimio 38’5130k 3HalifieHO, cucTema 3a0OpOHs€E J0JaBaTH aHAJOTIUHUI Ta BimoOpakae
BignoBiaHe noBigomieHHs. [Ipy BUganeHHi Kypcy BUIAISIOTHCS TAKOXK YCi 3B’ SI3KH 13 LIMM KYPCOM.

3.5. BukopucmaHi mexHosnoz2ii

Jns cTBOpeHHs MyJbTMAareHTHOI cMCTeMM BUKopHcTaHa areHTHa ruatgopma JADE 3.6. baza
JaHMX 31 CTYACHTCHKMMHU NpodiasiMK Ta onucamu KypciB 30epiraetscs y Burisai XML- nokymeHTiB.
[pencraBneHHs pe3ybTaTiB KOPUCTYBavy 3/1iHCHIOETHCS 3 BUKOPUCTAHHAM TeXHouIoOril jSP. B sikocTi
BeO-cepBepa BukopuctaHo Apache Tomcat 4.1.

JADE (Java Agent DEvelopment Framework)arentHa miatdopma 3 BiIKpUTHM KOIOM, IIO
0e3KOIITOBHO po3MoBCciomKyeThes Telecom ltalia. JADBsianosinae crietudikaiiism FIPA. ArentHa
wiatpopma JoOpe JOKYMEHTOBaHA Ta MPOMOHYE psA TpadiuHUX IHCTPYMEHTIB JJIsl CHPOLICHHS
pO3pOOKM Ta TECTYBaHHS MYJIbTHATGHTHUX CHUCTEM, MOXe OyTH pO3MoJijieHa MK KiJlbKOMa
cepeepamu [10]. ITnardopma aKTHBHO PO3BHBAETHCH, € TPHKIAAM 1i YCHILIHOTO KOMEpPLiHHOrO
3aCTOCYBaHHS.

JADE cTBOpEeHO Ha MOBI MporpaMyBaHHs JAVa,Iio € OJTHIEIO i3 MPUUYUH BUOOPY 1T PO3poOKH BeO-
iHTepdeiicy pekoMeHaaiiiHoT cucteMu TexHosorii Java Server Pages (jsp).

BUCHOBKHU

Y po6ori nochimxyBanuck areHTHi PC y konabopaTHBHUX cepeoBULIAX.

Busnayeno ocnoBni pucu PC, 3anpomoHoBaHa ixHs kiacudikailis BiAMOBIIHO A0 ajIropuUTMiB
¢inbTpyBanHsa. [lpoananizoBani anroputmu QineTpyBaHHS Ta cdepd 3acTocyBaHHsS, IOKazaHa
e(eKTUBHICTh 3aCTOCYBaHHs ribpuaHoro ¢inbTpyBanHs. [lokazaHi nepeBarn BUKOPUCTAHHS areHTHUX
TeXHoJIOTi# npu npoekTyBanHi PC y konabopatuBHuX cepenoBuinax. BuzHaueHo koso mpobiiem, siki
NOTPIOHO PO3B’'sA3aTH TPH MPOEKTYBaHHI CHCTEM, Ta OKPECICHO UUISXH iXHbOTO BHPILLIECHHS.
3anponoHoBaHa HOBa areHTHa apXiTekTypa PC Ha mpukiiaai cucTeMH AJis peKoMeHalil BUOIpKOBUX
KypCiB.

[lepeBaroro apXiTeKTypu € BHKOPUCTAHHS KIJIbKOX pIBHIB mapajeniaMmy s [iJBUILCHHS
NPOIYKTHUBHOCTI: PO3MOALN (YHKILIH MEePCOHATBLHOTO areHTa KOPUCTyBaya MK TpbOMa areHTaMH J1ae
MOXKJIMBICTb eeKkmugHo MATPUMYBATH CEaHC i3 BIACHUM KOPHUCTYBAa4deM Ta napaieibHO 00poOIIaTH
3alUTH IHIIMX KOPHMCTYBauiB, omepauis OOYHMCIEHHS CXO0XKOCTi 3 KOPHUCTyBadeM BHKOHYEThCS
napanenpHo areHTaMM IHIOWX KOPHUCTYBadiB, (opMyBaHHS peKOMEHIalid BIAMOBIAHO 10
MPOCIYXaHUX KYpCiB BUKOHYETbCS napaiefvHo 3 (GOPMYBaHHAM pEKOMEHJAIl Bl CTYJEHTIB.
MynbTHareHTHa CHUCTeMa € OJHOPAHTOBOIO, BIACYTHICTh LIEHTPATi30BaHUX KOMIIOHEHTIB € BJAJIOO
CNpoOOI0 YHUKHYTH BY3bKHUX MICIb Y CUCTEMI. 3aCTOCOBAHO AJITOPUTM TiOPUAHOTO (iNbTPYyBaHHS.

Pozpobnennii npodinb cTymeHTa 3 BHUKOPUCTAHHSIM MOJIENIi BEKTOPHOTO MpocTopy. Bubip
BEKTOPHOT CXOXKOCTI JijIsl OOUYMCIICHHSI TIOAIOHOCTI CTYJISHTIB 3yMOBJICHUI THUM, IO came L TexXHiKa
NPOJIEMOHCTpYBaJla HalKpallli pe3yJbTaTH NPH MPOBEACHHI eKCTIEPUMEHTIB.

CTBOpPEHO MPOTOTHI PEKOMEHAALIWHOI CUCTEMU 3 BUKOPUCTaHHAM areHTHol ratdopmu JADE,
KW MOXe OyTH BUKOPHCTaHUH y CHCTeMaX eJIeKTPOHHOTO HaBYaHHS.

MOoJIMBI HampsMU TMPOJOBXKEHHS POOOTH: NOCHIKEHHS e(EeKTUBHOCTI 3aCTOCYBAHHS IHIIMX
ANTOPUTMIB  (ITBTPYBaHHS 3a BMICTOM; IHTerpailis pPEeKOMEHJALliHHOT CHCTEeMU 13 CHCTEeMOO
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eJIEKTPOHHOT OCBITH, Ta IOCII/DKEHHS MOMJIMBOCTI BMKOPHCTaHHS allbTEPHATHBHMX JUKepen Juls
MiATPUMKHA TPO(DIdI0 CTyJECHTa Ta MOMOBHEHHS 0a3W AaHWX TPO JAMCUMILIIHH, po3poOka MeToJiB
TECTYBaHHSI CHCTEMH, CIIOCO0IB OLIIHKM KOPUCHOCTI peKOMeH/alliid Ta 3aCTOCYBaHHS IMX pPe3yJbTaTiB
JUTS TiIBULIEHHS €(DEeKTUBHOCTI AJIFOPUTMIB PEKOMEH/TyBaHHS.
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