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AHAJTI3 MOXX/IMBOCTEWN BUKOPUCTAHHSA IHTENEKTYAJIbHUX ATEHTIB 414
noeyanoBm CUCTEMU YTPABJTIHHA BY3/TAMU PALIOMEPEX KJ/TACY MANET

Y cTaTTi npoaHanizoBaHO MOXKAMBICTb BUKOPUCTAaHHA IHTEeNeKTyalbHWUX areHTiB Ansd nobymoBn CUCTEM
ynpaeniHHA By3namu pagiomepe>k knacy MANET, wWo [03BOAMTbL BupillyBaTKM 3afadvi, fKi BMHMKAOTb B XOAi
ynpasniHHa MP.

CumoHeHko A.A., Y.naHey A.J1., PomaHiok B.A., CoBa O.A. AHanM3 BO3MO>XHOCTE WCMOMb30BaHUSA
WHTeNNeKTyaNbHbIX areHTOoB A1 MNOCTPOEHUA CUCTeMbl ynpasneHus ys3na pagumoceTu knacca MANET. B
CTaTbe MpoaHanM3npoBaHa BO3MOXKHOCTb WCMOMb30BAHUSA WHTENNEKTYa/lbHblX areHTOB A1 MOCTPOEHUS CUCTEM
ynpaBneHns ysnamu paguoceTeir knacca MANET, 4TOo no3BonMT pewaTb 3afjayn, BO3HMKAKOLWME B X0o4e
ynpasneHusa MP.

O. Symonenko, Y. Ymanets, V. Romanyuk, O. Sova Opportunities analysis using intelligent agents for
construction management system class MANET. The possibility of using intelligent agents for building nodes conirol
systems LLI MANET, which allows to solve prohlems arising ift llie management of lite mobile radio networks, is
presented in the article.
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AKTyanbHiCTb fgocnig>eHb. [MepcnekTvByM peopMyBaHHA | PO3BUTKY 36poiHUX Cun
Ykpainm (3CY) TiCHO noB’A3aHi 3 BMNPOBaPKEHHAM eqeKTUBHOI cuctemun ynpasniHHA (CY)
BilicbkaMu (cunamu). Y 3B’A3KY 3 LM, OLHUM 3 aKTya/lbHUX 3aBAaHb Mo4anbLioro po3suTky 3CY €
CTBOpPEHHSA 6GaraTtopiBHeBOT MO6iNbHOT KOMMNOHeHTM (MK), OCHOBY AKOT CKnagaTuMyTb MOGI/bHI
pagiomepexi (MP) 3aranbHOro KopucTyBaHHS, WO 6yaytoTbes 3a TexHonorielo MANET (Mobile
Ad-Hoc Networks). MP npu3HayeHi ana 3abesnevyeHHA 06MiHY iH(OpMaLieto B iHTepecax BCiX
BIMCbK, AKi Ait0Tb B TaKTUYHIl NaHLi He3aNeXHO Bif TX NigNOpAAKYyBaHHS Ta NpPU3HaYeHHS.

MP abo MANET - auHamiyHa CTPYKTypa MepeX 3B 3Ky 3 MOX/IMBICTIO camoopraHisauii Ta
aganTauii, fka nepegbayae HasBHICTb 6a30BMX CTaHUid Ta (DiKCOBaHMX MapLUpYTiB nepegadi
iHopmauii [3, 9]. [lo ocobnmBocTeli MP TakTMYHOI NaHKW ynpaB/iHHS BifAHOCATLCA: BMCOKa
AWHaMiKa TOMoOJOril, 3HayHa PO3MIPHICTb, HU3bKA MNPOMYCKHA CMPOMOXHICTb pafiokaHany,
HeO4HOPIAHICTb BY3NiB (3a NPOAYKTUBHICTIO, MOTYXXHICTIO, MOBI/IbHICTIO) Ta iH.

OcobnusocTti MP Ta cneundika 3aBfaHb, AKi NOKIaAalOTbCA Ha HUX, BUMaratoTb BUKOHAHHS
NiABULLEHNX BUMOI LOAO 3abe3nevyeHHs [OCTaBKM BeNUMKUX 06CAriB iH(opmayii i3 3agaHoro
AKICTIO. BinbWicTb TMNIB Tpadika YyTNMBI A0 NepeBaHTaXEeHb MepeXi, 3aTPUMKM Ta BTpaTh NakeTiB
3 JlaHUMK, a OTXKe BMMararTb 3aCTOCYyBaHHA METOZiB, W0 BiAHOCATLCA A0 Pi3HMX piBHIB Mogeni
OSI Ta mornn 6 3a6e3neynTy IX NOBHOLIHHY Mepegadvy B 6€3NpoBOAOBUX Mepexax 3 AMHAMIYHO
TOMONOTIEN, A0 AKUX BigHOCATbCA MP [1,4].

3a3HayeHi Bule ocobnmBocTi MP, a TakoX YMOBM 1X (PYHKUIOHYBaHHS, SKi
XapaKTepu3yloTbCA HEBU3HAYEHICTIO BUXIOHUX [aHMX, NOTPebYlTb HAfBHOCTI  e(EKTUBHOI
CUCTEMMW YNPaB/iHHA Yy CKMagi KOXHOro MobinbHoro By3na [8]. [Ans NpMIAHATTA pilleHb Woao
ynpaBsniHHA BY3/I0BUMU Ta MEPEXEeBMMMW pecypcamm cucTemMa ynpasfiHHA MOBUHHA OLiHUTK
MHOXWHY pPIi3HOPIgHMX napameTpiB (DYHKLIOHYBaHHA By3na Ta Mepexi: WBUAKICTbL Ta Hanpam
nepeMilleHHs BY3na, €MHICTb BY3/10BOI 6aTapei, MOTYXHICTb nepejaBaya, LWUPUHA CMYTU
NPONycKaHHA iHopMaUiiHOro HanpsMKy Ta 4ac 3aTpMMKKM nepefadi MakeTiB Ha HbOMY, TOLLO.
3BaXaloum Ha Te, WO npupoja nosefiHky By3niB MP Henepefb6ayvysaHa i OTpUMATK YiTKI 3HAYEHHA
3a3HaYeHUX napamMeTpiB B PeXUMi peasbHOro 4acy HEMOX/MBO, AOLINbHO OTpumaty xoya 6
HabNWKEHI 3HAYeHHS UWMX BeUYMH (,Mane”, ,,cepefHe”, ,Benuke”, TOWO) [ANA MNPUAHATTS
YNpaBniHCLKOro piweHHs. Tomy, B [3] 3anponoHOBaHO iHTefeKTyanidyBaT Npouec ynpasniHHA
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By3faMnm MP LI1SXOM BUKOPUCTaHHA TEXHOMOrIA 0BPOOKM [JaHWX Ta OTPUMaHHSA 3HaHb, AKi €
rONI0OBHUM NPeAMETOM BUBYEHHSA B TEOPIT LUTYYHOrO iHTENEKTY.

AHani3 ocTaHHix ny6nikauiin. Ha cborogHi icHye BefMka KinbKiCTb Mpalb BITYM3HAHMX Ta
3aKOPLOHHUX BYEHUX LWOA0 IHTeNeKTyanisauil ynpasniHHA pisHUMKM 06’€KTaMM Ta CUCTEMAMU.
3okpema y npausx MakapoBa |.M. aHanisytoTbCA HOBI KOHLUENUil, MPUHLMNW | TexHonorii
NPUAHATTA IHTeNeKTyaslbHUX pilleHb B cucTeMax ynpasniHHa [14]; y npaysx LLa6ensHmnkosa A.M
Ta KoBanboBa C.M. po3rnsgatoTbCs IHTENEeKTyaslbHi CUCTEMMW PO3MOAINEHON0 MOHITOPUHIY Ha
OCHOBI 6e3npoBoAoBUX ceHcopHUX Mepex[2]; C. HarapasH (S. Nagarajan) po3rnsigae MoXamBicTb
iHTenekTyanisayii npouecy MaplupyTm3auii B 6e3nMpoBOAOBUX CEHCOPHUX Mepexax Ta iH.[13].
Pasom 3 TWM, BIACYTHICTb POGIT, CNPAMOBAHUX Ha [AOCNIMKEHHA [HTeNeKTyanisauil npouecy
ynpasniHHa MP knacy MANET, a Tak0oX IHTEHCUBHWIA PO3BUTOK CUCTEM YMNPAaBiHHA B HarpsamKy
X IHTenekTyanisauii, pobnaTb aKTyalbHUM 3aBAaHHA NOOYL0BU CUCTEMM YNpaBNiHHA By3namu MP
3 BUKOPUCTAHHAM IHTeNIeKTYa/IbHUX areHTiB.

MeTol AaHOT CTaTTi € aHani3 MOXIMBOCTEW BUKOPUCTaHHS IHTENEeKTyaSlbHUX areHTiB Ans
nobyaoBy CUCTEMU yNpaBfiHHA By3namu pagiomepex knacy MANET.

O6EKTOM fJocnifKeHHA € npouec ynpaBniHHA MP  knacy MANET. T[pegmeTom
LOCNIMKEHHS € TEXHOMOTIA IHTeNEeKTyaNlbHUX areHTiB 415 nobyAoBM CUCTEMU YNPAB/iHHA By3/aMu
pagiomepex knacy MANET.

I[HTenekTyanbHa cucTema ynpasniHHA MP Y 3arafbHOMY BUMNafKy iHTeNEKTYa/lbHOO
cuctemoro ynpasniHHA (ICY) Ha3nBatOTb KiGepHETUYHY CUCTEMY, MPU3HAYEHY [ANA BUPILLEHHS
3a/ja4, TOYHMIN anropuTMI30BaHNA METOL BUPILLIEHHA AKUX anpiopi € Hesigomum [12]. Mpu ubomy
nig BMPILIEHHAM 3ajay po3yMieTbCA Oy[Ab-AKa LifNbHICTb, MOB’A3aHa 3i 360poM iH(opmaLii npo
cTaH 006’eKTa ynpaBniHHA Ta CcepefoBuLla, B AKOMY BiH (OYHKLIOHYE, PO3POOKOK MnaHiB i
BUKOHAHHAM fiiA, HeOBXigHUX AN LOCATHEHHS BU3HayveHOT MeTu [5]. FonoBHa BigMiHHICTb ICY Big
IHWKNX KIBEPHETUYHUX CUCTEM, NOMATAE B HAABHOCTI XapaKTepPHUX TM O3HaK:

- HasBHicTb Yy ICY BnacHMX BHYTPIWHIX Mopeneli 06’ekTy (06°€KTiB) ynpaBfiHHS Ta
HaBKO/MIMLWIHLOIO CepefoBuLla, WO 3abesnedvye 34aTHICTb CUCTEMUM CaMOCTIHO OLiHIOBATH
BXifHY iH(hopmaLito;

- 3paTHICTb ICY MNOMOBHIOBATU HasiBHI 3HaHHS, 3aCBOKOBATM TX Ta HaBYaTUCSH Ha OCHOBI
OTPUMAaHOT BXiHOT iH(hopMaLil Npo cTaH 06°eKTiB yNpaB/iHHA Ta HABKOMULLHLOIO CepeloBuILLA;

- 3patHictb ICY BMAINATM  HOBI  SKICHI  XapaKTepuCTUKM O06’€KTiB ynpaBniHHA Ta
HaBKO/IMLLUHLOTO CepesoBuMLLa;

- 3[aTHICTb A0 AefyKTUBHOIO BMBEAEHHA Ta reHepauil HOBOrO PILLUEHHS, WO Y ABHOMY i
rOTOBOMY BUINA4I He MICTUTbLCS B CaMiil CUCTEMI;

- 3[0aTHICTb [0 MPUAHATTA PilleHb B YMOBAX HEBW3HAYEHOCTI (HEYIiTKOi, HETOYHOI, Hepfo-
CTaTHbOI BXIAHOT iHthopmauil);

- €BO/MOUINHICTL | aganTuBHICTL ICY - HabyTTd 3HaHb CUCTEMOK 3[IMCHIOETLCA 3a
[OMOMOroK HaBYaHHA, 3aCHOBAHOro Ha ajanTauii (NPUCTOCYBaHHI) Ti CTPYKTYpW i napameTpis y
npoLeci eBOMOLIAHOIO PO3BUTKY 40 YMOB 30BHILLHBOr0 CepefoBuLLa, L0 3MIHIOIOTLCS.

TpuBanuin vac BBaxanocs, wWo ICY edeKTUBHI nuwe A1 BUPILEHHA TaK 3BaHMX
HedhopManizoBaHMX i NoraHo (hopmanizoBaHUX 3aBAaHb, MOB’A3aHUX 3 HEOOXIAHICTIO BK/IOYEHHS B
anropuT™M TXHbOrO BUPILIEHHA [AHUX MNP0 HaBYaHHA Ha peasibHOMY eKCrepuMeHTasbHOMY
matepiani (Hanpuknag, 3aBfaHHs po3ni3HaBaHHs 06pa3iB). OfHaK ocTaHHIM Yacom ICY Bce wmpLue
BUKOPWCTOBYHOTLCA MPY BUPILLEHHI 3aBAaHb Yy CUCTEMaXx 3B’A3KY I Te/IeKOMYHIKaLiii: ynpasiHHA
KOMyTali€lo, MapLipyTu3auia, ynpasniHHA TpagikoMm, pO3noLin KaHaliB y pyXOMUX cCucTemax
pagiosB'as3ky 1 1.4. [6, 10].

[JouinbHo YITKO onucatu npouec iHTenekTyanisauil ynpasniHHA, 3 Ornggy Ha 0Co6/MBOCTI
3a3Ha4YeHoro Bue 06’eKTy Ta npeaMeTy AOCNIMKEHHS. 3 ypaxyBaHHAM 03HaK, XapakTepHux ICY,
iHTenekTyanizalia cucteMu ynpasniHHA By3noM MP - ue npouec BUKOPUCTAHHA TEXHOJOrNiN
06pO6KM 3HaHb ANs (hopMyBaHHSA MpaBu AOLINbHOT MOBeAIHKM By31a MP B 3aneXHOCTI Bij ymMOB
AKI CKNanucs B pafioMepexi.
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BignoBifHO [0 UbOro Bu3HayeHHs, gyHKuiammn ICY By3nom MP € HacTynHi:

- 36ip i 06pobKa gaHMX Mpo cuTyauito, Wo cknanacs B MP 3a O0NOMOrot crnewianizoBaHux
anropnTMie 06po6KM 3HaHb, a TaKOX MPOrpaMHMX i anapaTtHMX 3aco6iB 415 TXHbOro NepeTBOPeHHS
(nonoBHeHHSA 6a3K 3HaHb By3/1a abo BCiel MP);

- NnaHyBaHHA eqeKTMBHOI | [OUiNbHOT MNOBefdiHKM MOOINbHOrO By3na, LWO BWUMarae
CTBOPEHHSA BIAMOBIAHMX MeTOAIB (DOPMYBaHHS Linei i BUpiLWeHHS 3a4a4 yNpaB/iHHA BY3/10BUMM Ta
MepexXeBrMU pecypcamu;

- po3ni3HaBaHHA 3MiH 06cTaHOBKM B MP i hopMyBaHHS BifNOBigHNX peakLiil Ha HUX 3 6OKY
MOGINIbHUX pafioBy3/iB Ha OCHOBI MpaBwn, WO MICTATbCA B 6a3i 3HaHb ICY, aki 6ynn oTpuMaHi
LUNIAXOM HaBYaHHS.

B [7] npeacTaBneHo y3aranibHeHY MOAENb IHTENEeKTYa/IbHOI CUCTeMU ynpaBniHHS By3noM MP
(puc. 1), sKa NoBUHHA 6YTW peanizoBaHa BCiMa enemeHTamm MP, 30Kpema - LEHTPOM YynpasiHHA
Mepexketo, 6a30BMMU CTaHUiaMK | MOGINbHUMKU KopucTyBadamu (By3namu) [6, 11]. 3anponoHoBaHa
mogens ICY By3nom MP Mae focuTb CKnafHy CTPYKTYpPY | BK/IKOYae 4O CBOrO CKMafy HU3KY
(PYHKLiOHanbHO-Nigfernux nigcucreMm. Taka opradisauisi cMCTeMW YMpas/iHHA BY3/10M [03BONSE
AOMYy BONOAITV PO3BUHEHUMU THTENEKTYaSlbHUMUN MOXIUBOCTAMW LOAO aHanisy i po3ni3HaBaHHA
06CTaHOBKM, (HOPMYBaAHHA cTpaTterii AOUiNbHOT MOBEAIHKW, MNaHyBaHHA MNOCNILOBHOCTI Aiid, a
TaKOX CUHTE3Yy YyNpaBfiflouMX BMNIUBIB, CNPAMOBaHMUX Ha 330BOJIEHHA BUMOT O 06CNYyroByBaHHS
Pi3HUX TUMiB Tpadika.

Puc. 1 Y3aranbHeHa MOfeNb iHTeNeKTyaNbHOT CUCTEMM YNPaBAiHHA BY3/10M MOOGINbHOT
pagiomepexi

BaxnMBO 3a3HauMTU, LLO rO/IOBHA apXiTEKTYpHA 0CO6/MBICTb, ika Bigpi3HAE 3aNpONOHOBaHY
IHTENeKTyaNbHy CUCTeMy Ynpas/iHHA Bif No6yAoBaHOI 3a ,,TPagULIAHOI” CXEMOKD, NOB’A3aHa 3
NiAKIOYEHHAM MeXaHi3MiB 36epiraHHa i 06pobkM 3HaHb (610K ,,6a3a 3HaHb™) Ana peanisauii
3[aTHOCTI BMKOHYBaTW He0oOXiAHI (PYHKLIT B yMOBaX HEBU3HAYeHOCTI (HEMOBHOTW iH(opMaLii) npu
BMNAaAKOBOMY XapakTepi 30BHILLIHIX BrMBiB. B 6a3i 3HaHb MICTUTLCA IH(hOpMaLLis MPO NPUHLMNK
nobyfoBM cUCTeEMU ynpaBfiHHA Ta MeTy i (DYHKLiOHYBaHHS, cneuudgiky BUKOPUCTAHHS Pi3HUX
MeTOAIB ynpaB/iHHA, a TaKoX 0CO06/MBOCTI (DYHKLIOHYBaHHS nifgcucTemMy peanizauil pilleHb Ta
camoro 06’ekTy ynpasniHHA. Kpim Toro, Ao cknagy cuctemy ynpasfiHHA, Y pa3i Heo6XigHOCTI,
MOXe BXOAWUTWU MigcucTema MOMOBHEHHA 3HaHb Ta HaBYaHHA, fka 3abesnevye ysarabHeHHS
HaKoOMM4YeHoro AocBigy i, TaKUM YMHOM, NOMOBHIOE 6a3y HOBUMYU 3HAHHAMMU.

MigcucTema KOHTPOO, 360py, 06p06KM | 36epiraHHA gaHux npu3HaveHa Ans BUMIpHOBaHHSA
KOHTPO/IbOBaHNX napaMeTpiB MOGINbHUX BY3/iB Ta pagiomepexi B Lisomy.
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MigcucTema (QopmMyBaHHA pilleHb nobyfoBaHa 3a NPUHLMNOM  (PYHKLiOHaNbHOCTI
ynpaBiHHA, KW nepepbavae 06’efHaHHSA PYHKLIA cucTemMy ynpaBniHHS Y BIAHOCHO He3aneXHi
rpynu, Wo LO3BONSE 3A4INCHATM LeKOMMO3ULLI0 YNpaBaiHHA Mepexeto Ha nigcmctemMm (Lo 3HaYHO
CMNPOLLYE 3a7a4y po3p0OKM MaTeMaTUYHOro 3abe3neyvyeHHs ynpasiHHSA).

[na 3abe3neyeHHA BUKOHaHHA nMoknageHnx Ha ICY Bysnom MP  (hyHKUiN peanisayis
HaBefeHUX BULLEe MILCUCTEM MOX/MBA 3 BUKOPWUCTAHHAM TaK 3BaHUX NpPOrpam-areHTiB. 3 04HOro
00Ky, areHT - Le nporpama, fika 3HaxX04UTbCS B CEPefOBULLI, Bif AKOro OTPUMYHOTbCS AaHi npo
noail, Wwo BigbyBatoTbCA, IHTEPNPETYE X | BUKOHYE KOMaH/M, L0 BN/IMBalOThL Ha Lie cepefoBuLe. 3
IHLIOro 60Ky, MOHATTA areHTa CTasio OLHMM 3 PO3LIMPEHb MOHATTA nporpamu. BoHO 3’aBuniocs y
3B’A3KY 3 BUKOPUCTAHHAM Mporpam He TiIbKN 415 BUPILLEHHA YUCIEHHUX 3aBAaHb, NOB’A3aHMX 3i
360pom, 06pOOKOID Ta CTPYKTypu3alieto iHhopmauil, ane i B cuctemax peanbHoro yvacy (real-time
systems) 4na LWBWAKOTO NPUAHATIA PilleHb Pi3HUMK CUCTEMaMU YMNpaBiHHA. AFeHT MOXe MICTUTK
nporpamHi i anapatHi KOMMOHEHTW.

Ha puc. 2 306paxkeHa Knacugikalis areHTis 3a pisHUMU 03HaKaMW.

ATEHTHN
3a npefCcTaBNeHHAM . ATeHTV ynpaBniHHA
MO,quI)'Iip'SOBHiUJHbOFO 3a Tmnom 06poGku 3a (yHKUiAMM, L0 map L mipaa ieto
iHpopmauii BUKOHYOTbCSA plpy 4
cepefoBuLla .
ATeHTV ynpaBniHHA
3 oo noToKamMmn JaHux
BUYaWHI areHTn —
PeanbHoro uacy Mowyky .
ATeHTW ynpaBniHHA
Ar_eHTM 3 — HaBuaHHA TOnonorieto
noBefiHKOW0, WO
- — MnaHyBaHHA ;
PeaKTUBHI 3aCHOBaHa Ha ATEHTU ynpasniHHs
mogaeni i
A dopmMyBaHHA Paplopecypcom
LlinecnpamoBaHi 6asn 3HaHb ATEHTN yNpaBAiHHSA
areHTu
BUTpaTamMu eHepropecypc
dopmMyBaHHA P propecypcy
MpakKTUUHi areHTu ynpasniHceKux ATEHTN ynpasniHHA
) pleHb Gesnekoto
IHTenekTyanbHi
areHTun ATEeHTN ynpaBniHHSA

AKICTIO 06CNYyroByBaHHA

Puc. 2. Knacuaikalis areHTis

Po3rnsHemo HaBefleHYy Knacudikauito fetanbHiwe. [070BHa BiAMIHHICTb areHTiB, WO
NnpauloloTs Yy PEXXUMI peanbHOro Macy, € Te, LWO BOHU (YHKLIOHYIOTb (3amnycKarTbes,
NPU3YNUHAKOTLCA, MOHOB/IOKOTLCA, 3aBEPLUYHOTLCA, 3amnyCcKalTbCA 3HOBY) Y BiAMOBIAHOCTI i3
30BHILWHIMU Di3UYHMMM 30YAHMKAMU (3MIHAMW Y HABKOJIMLLIHBOMY Y MPOrpaMHOMY CepeLoBULLi).
Mporpama-areHT, WO Mpauloe B peasibHOMY 4aci, B3aEMOfi€ 3 OTOYEHHAM (OTpUMYE | nepefae
iHhopMaL,ito) 3a LOMNOMOroK iHTepdeicis, TO6TO BOHA BM/MBAaE Ha HaBKONWLUHE CepefoBuLLe i
BifuyBa€, B CBOK Yepry, BM/MB HaBKOMULIHLOIO cepefoBula. 3BifACW BUMANBAE iHLIA BigMIHHICTb
nporpamM-areHTiB peasibHOro Yacy, sika nonsrae y noTeHLinHIin MOX/IMBOCTI OLIHIOBaTK pe3ynbTaTu
CBOro (DYHKLIIOHYBaHHA (3BOPOTHIN 3B’A30K) i MIHATM CBOI Aii B MalibyTHbOMY 3 ypaxyBaHHAM
[OCBigy, OTPMMAHOro B MuHynomy. Came Ui BiAMIHHOCTI BifJ 3BMYalHOI nporpamu npusBenu [o
BUHWKHEHHS MOHATTA iHTenekTyasbHOro areHTa (1A). Y TpaguuiiHux cuctemax nporpamv MOXyTb
NpaBubHO PYHKLIOHYBATM Ti/IbKM B yMOBaxX MOBHICTIO nepef6avyBaHOro OTOYEHHS, a He B YMOBaX
HeBM3Ha4YeHOoCTI. [1ns TOro o6 BMKOHATK 3a ONOMOrol nporpamu aeski 064MCIeHHA KopucTysad
MOBMHEH 3aJaTN BCKO BXIiAHY iH(hopMaLito (aprymeHTn). AKLo nporpama bepe BUXigHi faHi 3 6a3un
[aHVX, TO MNOBUHHA O6YTWN MOBHA BMEBHEHICTb Y TOMY, LIO Ui faHi € B 6a3i. Peak TUBHI X areHTu He
MatoTb HISIKOTO YAIB/IEHHS NPO CTaH 30BHILLIHLOrO CEpefoBuLLa, HI MeXaHi3My BUpILLeHHS 3aB/aHb,
Hi LOCTaTHLOI KiSIbKOCTI BNIACHUX PecypciB.
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ATEeHTV MOLYKY 3alMaloTbCA MOLYKOM IH(opMaLii Ta MOMOBHIOKTbL HEH HasBHY 06a3y
JaHuX, 3 AKOT MOTIM areHTU (YopMmyBaHHA 6asn 3HaHb (DOPMYHOTLCA 3HAHHA Ta Npasuna, LWo
3aCTOCOBYHOTLCA MNPW  BUPILLIEHHI NOCTaBNeHWX 3aBfaHb. ATreHT njaHyBaHHA BIiAMNOBifae 3a
opraHisayito gisanbHocTi ICY npu BUpiweHHi pi3Hi« 3agay. BiH NoBuMHeH 6anaHcyBaTu AiSNbHICTb
ICY Mix MeTow i (PYHKLIOHYBaHHA B YMOBAX, L0 3MiHIOKOTbCA, | 6e3nocepefHiM BUKOHAHHAM
nocTas/ieHUX Ha By30n MP 3aBfiaHb 3 ypaxyBaHHAM LOCTYMNHUX BY3N0BUX Ta MepeXeBUX Pecypcis.

ATEeHTVU HaB4YaHHA 3MIACHIOTbL MNPOLEeC IHTeNeKTyanisauil cUCTeMu YNpae/iHHA, TO6TO
3a6e3MnevyoTb 34aTHICTb CaMOCTIAHO NPUAMATU PiLLIEHHS.

AreHTU (hopMyBaHHA YNpaBniHCbKUX pilleHb BiAMNOBILAKOTL 3a peanisauito MHOXUHU METOAIB
yNpaBniHHA BY3/10BMMU Ta MEPeXeBUMU pecypcamu, $Ki (YHKLUIOHYHOTb Ha Pi3HUX PiBHAX
mogeni OSI.

'3BMYaliHi areHTu AitoTb TifIbKM Ha OCHOBI MOTOYHMX 3HaHb (puC. 3). iX areHTCbka (PYHKLis
3acHoBaHa Ha cxemi ymoBa-gis (IF (ymosa) THEN (gis)). Taka hyHKUiS MOXe OYyTW YCMILIHO,
TINbKN SKWO HaBKOMMLLIHE CepefoBUMLLE MOBHICTIO MifAAETbCA CMOCTEPEXEHHID. [esaKi areHTu
TAKOX MOXYTb MaTW iH(OpMaLilo MpPo BMACHUA NOTOYHMI CTaH, WO [LO03BOMAE IM He 3BepTaTtu
yBaru Ha yMoBM, MepeLyMOBU SKUX BXXE BUKOHAHI.

Puc. 3. CTpyKTypHa CXema 3BUYanHOro areHTa

ATEHTW 3 NOBEAIHKOI, L0 3acHOBaHi Ha MOAeNi, MOXyTb OnepyeaTv 3 CepefoBULLEM, SKe
NNLWe Y4acTKOBO NiAAAETbCA CMOCTEPEXEHHI0. YcepeanHi areHTa 30epiraetbCA YABEHHA Npo Ty
YaCTMHY, L0 3HAXOAWUTLCA No3a mexamu ornsgy. o6 maTu Take ysBneHHS, areHTy Heo6xigHO
3HaTW, K BUTNAAa€ HABKOMLLHINA CBIT, K BiH BNaLITOBaHWIA.

LlinecnpsmoBaHi areHTu cxXoxXi 3 nonepegHiM TUNOM, MPOTe BOHW, KPiM iHLWOrO, 36epiratoTb
iHbopmauito Npo Ti cuTyauil, aKi Ans HUX NpUIAHATHI. Lle aae areHTy MOXIMBICTb BUGpaTh cepes
6araTbOX LUNSAXIB TOW, WO NpuBeAe A0 NOTPIGHOI MeTW.

LlinecnpsamoBaHi areHTX po3pi3HATL TiIbKM CTaH, KOMW MeTa [OCArHyTa, i KOMM He
pocsArHyTa. MpakTWyHi areHTwW, KpiM UbOro, 34aTHi PO3Pi3HATW, HACKifbKM GaaHWil Ans HuX
MOTOYHWUIA cTaH. Taka ouiHKa MOXe OyTM OTpvMaHa 3a LOMOMOrot ,PYHKLIT KOPUCHOCTI”, fKa
npoekTye 6e3Miy cTaHiB Ha 6e3/1iY 3aX0fiB KOPUCHOCTI CTaHiB.

IA MatoTb 34aTHICTb [0 HaBYaHHS i NPUCTOCYBAHHA [0 3MiH HaBKO/MLLIHLOIO CEPeAoBULIA.
Ha BigmiHy Bif 3BMYaiiHOro areHta (puc. 3), AKMA nepefbayvae peakuitd Ha 30BHILLHIWA BNAMB,
LUNAXOM nepebopy HasBHUX B 6a3i 3HaHb NpaBws, ika CAMOCTIHO He MOMOBHIOETLCA, |A B CBOEMY
cknagi  Mae  6/0kM, AKi [03BONAKOTL  TM  BUPOOGNATM  HOBI  3HAHHA B MNPOLECI
(hYHKUiOHYBaHHSA (puc. 4).

CeHcopu areHTa Bif4MOBifalOTb 3a OTPUMAHHA MOBIAOMJIEHb Bif CepefoBuLia Ta IHLWKUX
areHTiB i [eAKMM YMHOM MEePeTBOPIOIOTL X Y BHYTPILWIHE MNpPeACTaBleHHA areHTa (Aki, B pasi
aBTOHOMHOCTI areHTa, Hi4MM He BifpI3HAKOTLCA Bif cepefoBuLLa 3a CNOCOO0M B3aeMogii). Y 6noui
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MOPIBHAHHA areHTa 34iNCHIOETLCA NOPIBHAHHA HAsABHOI iHQOpMaLii, Lo MICTUTLCA B 6a3i 3HaHb, 3
iHpopMaLi€to, AKa HaAXOAMTb Bif, 30BHILLIHLOIO CepefloBULLA Ta IHLLIUX areHTiB.

BN0K HaBMaHHS areHTa BiAnoBifae 3a NOMOBHEHHA HOBMMM 3HAHHAMM ICHYHOUOI 6a3n 3HaHb,
AKa CNyXutb Ana 36epiraHHa BCIX 6€3 BUHATKY 3HaHb, OTPMMaHUX B MNpoLeci (yHKLiIOHYBaHHSA
areHta. Croan BXogaTb 6a3a Mofeneln areHTis, 6a3a 3HaHb NPO PO3B'A3yBaHi 3ajayi i 6asza 3HaHb
B/flacHoro ,,focsigy”. Ha etani iHiuianizayii B 6a3i 3HaHb 3HaX04UTbLCA fedKa iHpopMaLis nNpo CTaH
30BHILHLOIO CepefioBMLLA Ta IHWMWX areHTiB. [aHi nomiwaroTbcs B 6a3y no Mipi B3aemogii 3
IHLWMMW areHTaMmm 4YM HaBKOMMLIHIM cepefoBuileM. ba3a 3HaHb, OMpaubOBYHOUM CUTYaLito, fKa
cKnanacs, 36epirae 3HaHHSA NPO CNOCO6M BUPILLEHHSA 3aBAaHb | MeTOAM BUOOPY LMX CMOCOOIB.

Puc. 4. IHTeneKTyanbHW areHT

B 6noui reHepaTop uinei ynpaBniHHA 06pO6GNSAOTLCA BCi OTPUMaHI AaHi Ta MOKa3HWKWK i
(POPMYETHLCA Liflb, AKY NOTPIOHO AOCATTM A8 BUPILLEHHA MOCTAaB/eHOT 3a4adi. Y 6noui peanisayii
pilleHb, Ha OCHOBI NpaBwW/ MOBEAIHKM, BU3HaYeHUX 6a30K 3HaHb, a TaKOX MOCTaB/IEHOI MeTU
3MIACHIOETLCA (HOPMYBaHHA Ta peanisauia ynpasnsai4voro Bnauey. 30yAdKyBadi areHTa CiyXaTb
3ac060M BiANpaB/IeHHS YNPaBAAUYMX MOBIOMNEHb [0 CepefoBuLLa Ta IHLINX areHTIB.

TaknuM YMHOM, Ha BigMiHY Bif 3BMYaHMX areHTiB, |A BOMOAIIOTL AEAKUMU 3HAHHAMMW MPO
HaBKOJ/IMLLHIN CBIT, fKi 4O3BONAKOTL IM CaMUM BUPILLYBaTV 3aBAaHHS 6e3 BTPyYaHHS KOpUCTyBaua.
Kpim Toro, 1A MoXe B3aEMOAIATA 3 IHLWIMMMW areHTamu 3 METOK CMifIbHOrO BUPILLEHHSA MEBHMX
3aBfjaHb. CbOrofHi NPUIHATO PO3PI3HATY ABa BM3HAYEHHS IHTENEeKTyanbHOro areHTa - ,,cnabke” i
»CbHe” [13].

Mig 1A B cnabkomy CeHCi po3yMieTbCA NporpamMHo abo anapaTtHO peasi3oBaHa CUCTeMa, sika
BONOAIE TaKMMW BNacTUBOCTAMM:

aBTOHOMHICTb - 3[aTHICTb IHTENEKTya/lbHOro areHta (QYHKUiOHyBaTh 6e3 BTpyYaHHS
NOAVHN | NPU LUbOMY 34iACHIOBATN CaMOKOHTPO/b Haf CBOIMMW AiAMU i BHYTPILLHIM CTaHOM;

cycninbHa nosefiHka {social ability) - 3paTHICTb (yHKUiOHYBaTW Yy B3aeMOZIT 3 iHWMMMK
areHTamu, OOMIHIOHOYNCb 3 HUMW MOBIAOM/IEHHAMM 32 [LOMOMOrOH [esKOi 3arasbH0o3po3yMinoi
MOBMW KOMYHIKaLiiA;

peakTUBHICTbL (reactivity) - 3aaTHICTb cnpuiimMaTh CTaH CepefoBuULAa | CBOEYACHO
BignoBifaTu (pearyBaTu) Ha Ti 3MiHW, fKi B Hiil Big0OyBalOTbCS;

MOb6inbHICTb (mobility) - 3paTHICTL areHTa MirpyBaT¥ Mepexer B MOLIyKax HeobXifHOT
iHopmauil 418 BMUPILLEHHS CBOIX 3aBAaHb, MPU KOOMepaTUBHOMY BUpILLEHHI 3aBAaHb CMifbHO abo
3a JONOMOTrOH HLWIWX areHTiB i T.4.;

NPoaKTUBHICTb (proactivity) - 3a4aTHICTb areHTa 6patu Ha cebe iHiuiaTMBy, TO6TO 34aTHICTb
reHepysat¥ Uini 1 [iaTU  pauioHanbHO [ANnA X [OCATHEHHS,, a He TiNbKWM pearyBaTn Ha
30BHILUHI MoAji.

CunbHe BM3HayYeHHA areHTa ()OpMYETbLCA 3a AONOMOrOK AOMOBHEHb [0 BULLE NepenivyeHnx
BlaCTMBOCTEN. 30Kpema, FO/I0BHUM 3 HUX € HasfBHICTb y areHTa xoya 6 feskoi NiAMHOXWHK Tak
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3BaHWX  ,MEHTa/lbHUX  BMacTMBOCTeW”, ab0  IHTEHCIOHA/IbHUX  MOHATb, [0  AKUX
BIAHOCATLCA HACTYIHI:

3HaHHA (knowledge) - ue nocTiliHa YacTWHa 3HaHb areHTa Npo cebe, cepefoBuMLLE | IHLWNX
areHTiB, TOOTO Ta YaCTMHA, SKa He 3MIHIOETbCA B MPOLECI Or0 (hYHKLIOHYBaHHS;

nepekoHaHHs (beliefs) - 3HaHHA areHTa NPo cepeoBuLLLe, 30KPEMA, MPO IHWKNX areHTiB; e Ti
3HaHHSA, SKi MOXYTb 3MIHKOBATUCS B Yaci i CTaBaTU HEBIPHMMM, NPOTE areHT MOXKEe He MaTu Npo Le
iHbopmaLii | MpoAoBXyBaTW 3aIMLLIATUCA B MEPeKOHaHHi, L0 Ha HUX MOXHa 3aCHOBYBaTM
CBOI BUCHOBKW;

6a>kaHHs (desires) - Le cTaHW, cuTyauil, LOCATHEHHS AKUX 3 PI3HUX NPUUUH € ANA areHTa
G6aXaHuM, NpoTe BOHU MOXYTb OYyTW CynepeysiMBMMM i TOMY areHT He O4YiKye, WO BCi BOHU
OyayTb LOCATHYTI;

HaMmipwn (intentions) - ue Te, L0 areHT abo 3060B’A3aHMIA 3p0OUTK B CUY CBOIX 3060B’A3aHb
MO BiAHOLUEHHIO [0 iHWMX areHTam (Momy ,Le” LOPYYeHO i BiH y3sB L0 3agady Ha cebe), abo Te,
WO BMNIMBAE 3 MOro 6akaHb (TOGTO HecynepeynnBe NiAMHOXWHA OaaHb, BMOpaHe 3 TUX 4K
IHLIMX MPUYKH, | AKE € CYMICHUM 3 NPUAHATMMMN Ha cebe 30060B’A3aHHAMN);

wini (goals) - KOHKpeTVKa MHOXWHMW KiHLEBUX | MPOMDKHUX CTaHiB, JOCATHEHHSA SAKUX areHT
MPUIHAB B AKOCTI NOTOYHOI CTpaTerii NoBeLiHKK,;

3000BH3aHHA MO BiAHOLWIEHHIO [0 IHWMWX areHTiB (commitments) - 3aBAaHHA, AKI areHT
bepe Ha cebe Ha MpoxaHHA (LOPYYEHHSM) IHLLIMX areHTiB Yy paMKax KoornepaTuBHWUX Linel abo
Liner OKpeMMX areHTiB B pamkax crnisnpadi.

BignosigHO 40 npeactaBneHoi B [7] KOHUENUil, a TakoX NpPOBeAeHOT BULe Krnacudikauii
areHTIiB IHTeNeKTyalbHy CUCTeMy YMpasniHHA By3niom MP (guB. puc. 1) MOXHa npeacTtaBuTh y
BUINAAI MoZeni, Wo cknafaetbca 3 1A pisHoro npusHauveHHs (puc. 5). KoopauHauis po6otu 1A
3AIACHIOETLCA MeTaareHToM, KM BignoBigae 3a (yHKLiOHyBaHHA By3/10B0i ICY, MeTO SiKOro €
3abe3neyeHHs 3a4aHoi AKOCTI 06CNYroByBaHHS pPIi3HMX TWMiB Tpagika, L0 MepefalTbCs B
pasiomepexi.

Puc. 5. Mogenb cuctemu yrnpasniHHS By3na MP 3 BUKOPUCTaHHAM 1A
3 ypaxyBaHHAM NOTOYHOrO CTaHy BYy3/a 3B’A3KY Ta BUMOr [0 AKOCTi Mepefayi NeBHOro Tuny
iH(hopMaLii, a TaKoX NMOTOYHOrO CTaHy Ta AMHAMIKM 3MiHW cepefoBuLa, IA MOBUHHI 34iNCHI0BATU
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(hOpPMYBaHHA YMpaBnalOYMX pilleHb Ta 3abe3nevyBaTn afanTtauito CUCTeMU YNpaBiiHHA 4O 3MIHU
30BHILUHLOrO cepefoBuLLa abo 3MiHW NapameTpiB BY3/10BOT CUCTEMU YNPaBAIHHA LUMIAXOM:

- MIATPUMKN HEOOXiLHUX PEexXMMIB (DYHKLIOHYBaHHA MOOINbHMX BY3/iB (pagiomepexi un
1T 30HM);

- CTBOPEHHS NpaBUN MOBEAIHKW Ta Mofeneil peakuili Ha OCHOBI [aHWX, OTPUMaHuX 3
30BHILLIHbLOIO CepeaoBuLLa,;

- nepepo3noginy (QyHKUii Mo6iNbHOrO By3na, y pasi BMXO4y MWOro 3 nagy, Ha iHLWWIA
MOGINbHWIA BY30/1 UK rpyny BY3NIB;

- BUW3HauyeHHA (3MiHa, Y pa3i HeobXigHOCTI) npiopuTeTiB PYHKLiIOHYBaHHA A B 3a1€XKHOCTI
Bif, 4OCTYMHUX MOMY BHYTPILLUHIX PecypciB, L0 403BOANTb YHUKHYTU CUTYaUii, 3a AKOT NPUAHATTS
ynpasnsumnx pieHs 6ye noknageHe Ha A 3 He4OCTaTHIMU BHYTPILLIHIMUK pecypcamu;

- akTumBizauii iHWuMX IA y pasi 3MiHWM napaMeTpiB 30BHILIHLOIO CepeaoBulia Yu nicns
HaaXo)KeHHA KoMaHz 3 ICY;

- 300py AaHUX NpO CTaH HaBKOMMLLIHBLOIO CepefoBMLLA, a TaKOX BY3/0BI Ta Mepexesi
pecypcu i nepegava Lux gaHux (3a HeobXifHOCTI) iHWNM 1A;

- 3abesneyeHHs camMoHaBYaHHs ICY Ha oOcHOBI 3i6paHol iH(opmauii npo cTaH
HaBKO/IMLLIHLOrO CepefloBULLA Ta CTaH CaMOi CUCTEMU YNPaBNiHHS;

- BUKOHaHHS (PYHKLiA TMM4acoBOro koopavHatopa MP, npu BTpaTi 3B’A3KY 3 BY3/10M, KW
KoopAnHye po6oTy MP, B 3a1eXHOCTI BifJ BU3HAUYeHOT B Npoueci (yHKLiOHYBaHHA NPIOPUTETHOCTI;

- BIACTeXeHHS NOAiNA i curHanisayii Npo X BUHWUKHEHHS NPU HagXOKEHHI ynpaBnstoyol
KomaHau Big ICY;

- OTPUMaHHS JaHuX Npo npasBwuia NOBeAIHKM Ta MOAeNi peakuiin Big | A By3/10BOro piBHS.

BucHoBkn. TakMm 4umHOM, 3abe3neveHHs 3gaTtHoOCcTi MP ao camoopraHiszauii, a TakKoX
CUCTEMM YNpaBfiHHA Yy CKNafi KOXHOro By3na MP. Y cTaTTi 3anponoHOBaHO peasnidyBaTn QyHKLiT
PiI3HUX MiACUCTEM IHTeNeKTyalbHOT CUCTEMW YNpPaBNiHHA By3noM MP LIIAXOM BUKOPUCTaHHSA
IHTENEeKTYyanbHUX areHTiB, TrO/IOBHOK OCOBAMBICTIO SKMX € 3[aTHICTb [0 HaBYaHHA i
NPUCTOCYBaHHA A0 3MiH HAaBKOMLIHLOIO CepeoBuMLLA.

MpoBeseHa Knacudikalisa nporpam-areHTiB, a TaKoX PO3rMfHYTI CTPYKTypa Ta BMacTUBOCTI
IHTeNIeKTyaNlbHUX areHTiB [03BO/IMAN 3p0OUTU BUCHOBKM MpO Te, WO Ansa nobygosu ICY By3nom
pagiomepexi knacy MANET [oUiflbHO BWMKOPWUCTOBYBATU IHTENIEKTYaslbHI areHTu pPi3HOro
MPU3HAYEHHSA, AKi BIAPISHATMMYTbCS 3@ NOTY>XKHICTIO Ta MOKNALEHUMWN Ha HUX (PYHKLIAMN.

B xofi noganbwinx [ocnifpkeHb OyoyTb po3po6sieHi MeToAM MPUAHATTA  PiLLEHHS
iHTeNnekTyanbHUMK areHtamu y cknagi ICY By3nom MP, a TakoX MeToAM 4N KOOpAUHaLiT pilleHb,
L0 NMPUAMatOTLCA areHTamm pisHux By3nis MP.
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