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BE3INEKA MYJIbTUAT'EHTHUX ITPOI'PAMHUX CUCTEM

Beryn

P03BUTOK TEXHOJOTiH MpOrpaMyBaHHS WIIOB Bij
CTPYKTYPHOTO J0 00’€KTHO-OPIEHTOBAHOIO, a i — JI0
KOMITOHEHTHOT'O Ta acleKTHOro mporpamyBaHHs. [lopsia
3 IIUM €BOJIOIIOHYBAJIH i OOYHCITIOBAJIBHI CEPEIOBHIIA —
BiJl OJIHO33Ja4HOTO J0 0araTro3aJadyHoro, BiJ OJHOIO-
TOKOBOTO JI0 0araTtoroTOKOBOIO, NapajeibHOro, Bif
JIOKAJII30BAHOTO JIO0 PO3IOIIICHOTO.

BpaxoByroun cydacHHI PO3BHUTOK iH(OpMamiiHIX
CHCTeM, IX pO3IOAUICHY IPUPOAY Ta (PYHKIIOHYBaHHS B
YMOBaX HEBU3HAYEHOCTI, 3apOKYETHCS HOBA TEXHOJIOT1S
JUTSL X TIPOTPaMHOI MiITPUMKH Ha OCHOBI 1HTEJEKTYallb-
Hux areHTiB [1, 2]. JIns nporo B 00UKCIIOBAIBHINA Mepe-
Ki (POPMYIOTHCSI KOMaH/M MPOTPaM-areHTiB, MPU3HAYEHI
JUIsl O3B’ SI3yBaHH MOCTABJICHUX KOPUCTYBayaMH 3a/1au.

Ha cphoronni He icHye eeKTHBHMX MaTeMaTHYHUX
MoJeneii, siki Mo O rapaHTOBaHO IependavynuTH MoBe-
JIHKY TaKUX CHCTeM. B yMoBax HeBH3Ha4Ye€HOCTi, KOHKY-
peHIIil 32 0OMEKeHi pecypcH, MPH 34aTHOCTI areHTiB 10
ABTOHOMHOTO NPHHHSTTA pIlIEeHb MOXIHBI IEPEXOIH
TIOMYJISIIIN areHTiB B HEKEPOBaHI, XaOTHYHI CTaHH, IO
MIPU3BOIUTH 0 HEOOXITHO PO3POOIATH ITOJATKOBI 3aX0-
11 Oe3reky (QyHKIIOHYBaHHS MYJIbTHATCHTHUX CHCTEM.

IIporpamMHui arenTu

[TporpamHuii areHT — 11e 00’ €KT, KU IHKAICYIIOE
KOJ Ta JaHi Uil BHpIMIECHHS CPOPMYIHOBaHOI Po3po0-
HUKOM NpOoOJeMH Yy BH3HAYCHOMY iH(OpMamiiHOMY
cepenoBumii. Ha BigMiHy Big 3BHYalfHUX 00 €KTIB,
areHT € aKTUBHOIO MPOrPaMHOI0 OJIMHMIIEIO, 3JIATHOIO
CcIpuiiMaTd Ta aHai3yBaTH JaHi iH(QOpMaIliitHOI Mepe-
i, BECTH NEpPEroBOpH 3 IHIIUMHU areHTaMu, NpuiiMaTH
ABTOHOMHI pilIeHHs, iHQOpPMyBaTH CHCTEMY Ta KOpHC-
TyBaya Ipo pe3yJbTaTH CBOIX il.

MynbpTHareHTHA CHCTEMa — Tpyla areHTiB iH(op-
MAIliifHOT Mepexi, sSKi B3aEMOMIIOTH MiX CO0O IS
JOCSITHEHHSI BU3HAYEHOT PO3pOOHUKOM METH.

ba3zoBHMU BIaCTHBOCTSIMH IIPOTPAMHHUX areHTIB €:

1) aBTOHOMHICTh — BHKOHYIOUH MOCTABJICHY IiJb,
areHT MOXKE€ CaMOCTIHHO MPUAMATH PILlIEHHsS] HA OCHOBI
BJIACHUX 3HaHb, HE NOTPeOYIOYM 30BHINIHBOTO Kepy-
BaHHS;

2) peaKTHUBHICTh — areHT MOXeE CIpHMaTH 30BHi-
IHIO 1H(OpMaIlio, BUPOOIIATH Ta peai30ByBaTH aIeK-
BaTHI [ii;

3) IHTENEeKTYalbHICTh — 3IATHICTh arceHTa HaBya-
THCS, aJaNTyBaTUCS JI0 3MiH CEpE/lOBUINA, ONPAIbOBY-
BaTH OTPHMAaHI JaHi METOJIaMH IITYYHOTO iHTEJEKTY,
NIpUIMaTH ONITUMAJIBHI PilICHHS;

4) MOOITBHICTD — IS TOCATHEHHS METH areHT MOo-
e IepeMiltyBaTics 1o iHpopMaliiHii Mepexi;

5) KOOpAMHAILLIS — PO3IOALT POJIeH Ta y3TrOHKEHHS
JIii areHTiB PH PO3B’I3yBaHHS CIIUILHOI 33/1a4i;

6) IHTCPAaKTUBHICTh — arcHT B3a€MOJIIE€ 3 1HIINMHU
areHTamH, 3 iHGOpMAIIHHUMU pecypcaMH Mepexi Ta 3
KOpHUCTYBa4YeM;

7) KOMYHIKaTUBHICTh — 3/IaTHICTh areHTIiB CILUIKY-
BaTHCS Ta PO3YMITH OJIWH OJAHOTO HA 3a/IaHiil MOBI;

8) mepcoHaNbHICTh — YHIKAIBHI SKOCTI areHTa, mo
MOJICIOIOTh WOTO TICHXOJIOTIYHI PHUCH XapakKTepy, I10-
TOYHI eMoIii Ta iH.

IepepaxoBaHi BIACTHBOCTI y 3HAYHIH Mipi BU3HA-
YaTHMYTh BHMOTH 1O O€3IIeKH MyJIbTHAI€HTHHX IIPO-
IPaMHHUX CHCTEM.

AcneKkTHu 0e3meKy NPOrpaMHMX areHTiB

Bupinumo nBa acrekTH O€3NEKM areHTHUX CHC-
TEM:

1) TexHIYHUHA, NOB’S3aHUA 3 NEPEBUIICHHIMH
MIPOITYCKHOI 37]aTHOCTI Ta OTpe0 y HasBHUX OOYUCIIO-
BaJIbHUX pecypcax;

2) iHpopMariiHuii, NOB’SI3aHUI 3 HepalioHaNb-
HOI0, HECAaHKI[IOHOBaHOI 200 IECTPYKTHBHOIO MOBE.i-
HKOIO areHTiB.

TexHiYHUN acneKT Oe3rmekr 00yMOBJICHHI MacIil-
TaOyBaHHAM MYJbTHAareHTHOI cucremu. J{ist onepaTus-
HOTO DO3B’A3yBaHHS 3a/ad 3/IHCHIOEThCS iX posmapa-
JIETIOBAHHS 32 PaxyHOK KOOPAMHOBAHOTO PO3IOALTY
poOiT y Tpymi aBTOHOMHHUX IIpOTrpaMHUX areHTiB. Kope-
T'yBaHHS pOOOTH KOJICKTHBY areHTIB 3a0e3nedyeThes
3aIlyCKOM Yy MEpPEeXy areHTiB 3 HOBUMH (YHKIiISIMU.
Kpim Toro, mimBumeHHs HagiiHOCTI poOoTH iH(opMa-
[IITHOT CHUCTEMH MAOCSTAEThCS KIOHYBAaHHSIM IPOrpam-
HUX areHTiB. BpaxoBylwou4u J/10IaTKOBY MOJKIJIMBICTh
Mirpaiii MOOITbHUX NPOrPaMHUX areHTIB, IPH HEKOHT-
POJILOBAHOMY 3POCTaHHI TX YHCEIBHOCTI B iH(OpMAIIiii-
HIif MepeXi MOXYyTh BHHHMKHYTH BY3bKi MicCLs, IO
MOJKE MPU3BECTH JI0 KPaxy BCi€l CHCTEMH.

[Hpopmanitiamii acnekT Oe3meKn OO0yYMOBIICHHHA
JIOTiKOK (DYHKITIOHYBaHHS Ta B3aEMOJIi iHTEICKTyallb-
HUX arcHTiB. ATEHTH € (PYHKI[IOHAIEHUMH OIHHHITMHU
PO3MOAIICHOTO INTYYHOTO IHTENEKTY i iX IOBEIiHKa
BU3HAYa€ThCA 3HAHHSAMH Ta NPaBUIAMH, 3aKJIaJCHUMHU
mpu iX CTBOPEHHI po3poOHHKOM. SK mpaBmio, Taka
iHpopManisg € HeMOBHOIO. TOMy areHT MPOeKTY€eThCS 5K
aKTMBHA, 3/1aTHAa [0 HABYaHHS MPOrpaMHA OJUHHIIS.
HaBuaHHs 3miiICHIOETBCS HAa OCHOBI aHaNi3y MOTOYHHUX
cTaHiB iH(popmaniitHoi mepexi. B ymoBax amedimuty
pecypciB MOXKIIMBE CIIOTBOPEHH: iH(OpPMAIil Ipo cTaHU
Mepexi 31 CTOPOHNM KOHKYPYIOUHMX KOJIEKTHBIB areHTIB.
3arpo3y Oesneni (yHKIIOHYBaHHS arcHTiB CIIPUYHMHSE
PO3BiIyBaJIbHUH, HECaHKLIOHOBaHWH 30ip iH(popMarii
PO KOHKYPEHTIB. MOXKHa JOMyCTHTH TaKOX HpsMi
aKTH arpecii areHTiB, AKi HOJIATAIOTh Y HECAHKIIOHOBA-
HOMY BHWJIYYEHHI 3 Mepexi a0o iHBa3UBHHMM IEperpor-
pamyBaHHAIM ¢yHKLIH. KpiM TOTO, TIEBHI CITOTBOPEHHS
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(GyHKIIH MOXIIMBI TpU MPOJYKYBaHHI areHTiB ¢adpu-
KaMH¥ KJIaciB Ha OCHOBI 3acTapiiux gaHux. B pe3ynbrati
YCiX WX Ta IHIMWX YMHHUKIB Jii areHTiB MOBUHHI OyTH
Oe3IeYHUMH JUIS JTIOJUHH.

TexHIYHUI acleKT BHPIMIYETHCS PO3POOIICHHIM
CIIETiaJli30BaHOTO TEXHIYHOTO 1 TPOTPaMHOTO MEpeK-
HOTO 3a0e3NeyueHHs], OPIEHTOBAaHOIO Ha e(EeKTHBHE Ta
OesreyHe BHUKOHAHHS IpOrpaM-areHTiB, sSIKE€ aBTOMATH-
YHO Kepye TpadikoM Ta 00UMCIIOBAILHUMH PECypcamu
KOJICKTUBIB arcHTiB.

IndopmaniitHuil acriekT BUPIMIyeTHCS ITiABHIIEH-
HSAM PIBHS IHTEJCKTYAJIBHOCTI arcHTIB, 3JaTHHUX aJarl-
TyBaTUCA OO IOTOYHHX CTaHIB CHCTEMH, HaBYATHUCS
JiSTH pamioHaNsHO, 3a0e3MeYyloul ONTHMalIbHE BHpI-
IICHHS TIOCTABICHHUX 3a/a4 Ta MPOTHAII0 LiJIeCIPIMO-
BaHUM aTakaM 31 CTOPOHM iHIITNX areHTiB.

Cepsicu 0e3nexu NporpaMHUX areHTiB

3a aHaNOri€l0 CTaHAApPTHUX 3aco0iB  Oe3meku
COM+, 0a30Bi mpOTOKOTH O€3MeKH MYIBTHATCHTHUX
CHUCTEM MOXYTh OyTH peajti3oBaHi y BHIUIAII 0i0i0TeK
mpoBaiinepiB cepiciB Oe3meku. /1o Takux cepmiciB Ha-
JIeKAaTh!

1) ayrenTH(ikamis areHTiB — MPH B3aEMOIi 3 iH-
LIMMH areHTaMu HeoOXiJHO MiATBEpANTH BJIaCHY aBTe-
HTHYHICTh 33 JOIIOMOTOI0 MpPEA’sIBICHHS CIICLiaIbHUX
iTeHTU(IKAIIHHIX KBUTKIB;

2) mepeBipKa LiJTICHOCTI TaHUX 32 JOIMOMOTOO KO-
HTPOJIBHOI CYMH NaKeTiB JaHUX;

3) mmdpyBanHsa Tpadika, AKe 3aXWIIA€ TaHi Bix
HECaHKI[IOHOBAHOTO TEePerJIsiy.

Jlis MyTBTHATeHTHUX CHUCTEM OYIyTh HEOOXimTHU-
MU PsiJi IOJaTKOBHX CEPBICIB JJIs1 KOHTPOJIO HAJ JisIMH
ABTOHOMHUX 1HTEJIEKTYaJbHUX areHTIB:

1) po3pobneHHs Ta BeneHHS 0a3d HOPMATHBHUX
MIpaBUJI TOBEIIHKU areHTIiB Y MEPExKi;

2) po3poOJIeHHSI CEPBICHUX areHTIB, MPU3HAYCHUX
JUIsL 3AIACHEHHS ONepalii po3HOALIeHOr0 KOHTPOJIIO 38
JOTPUMaHHSIM HOPMAaTUBHUX NPABHJI MOBEIHKH;

3) BUSIBIICHHSI CUTHATYp areHTiB 3 HECaHKI[IOHOBa-
HUMH JiSIMH, X JIKYBaHHS a00 BUJTYYEHHS 3 MEPEXKI;

4) BUSIBIICHHS Ta YCYHEHHs HpOTHpiY B iH(opma-
miHUX 0a3ax areHTiB;

5) BupimeHHsT KOHQIIIKTIB areHTiB Ha OCHOBI HOP-
MaTHUBHUX IIPABHIL;

6) 3a0e3mneueHHsT KOMYHIKalliHHAX TOCTYT Ta 1HTe-
pdeiiciB AN CHINKYBaHHSA areHTIB 3 ar€HTaMH i 3 KOPH-
CTyBayaMu;

7) IaHyBaHHS 3a/1a4, CHHXPOHI3ALisA Ta KOOPIH-
Hallis [i#, 3a0e3MmeueHHs IAaCTUYHOCTI areHTiB OHiel
TIOMYJIALIT U JOCATHEHHS C(OPMYIbOBAHOI METU TIPH
3MiHI iH(PACTPYKTYpH B3aEMO/IIT areHTIB;

8) HaBuaHHs, KOHCYJBTYBaHHS Ta JAOIIOMOTa areH-
TaM y IPUHHATTI pallioHaJbHUX PillIeHb.

KpiMm nepepaxoBaHHX, MYJIbTHAareHTHa CHCTEMa
MOJKE MATH PsIIl JOAATKOBHUX CEPBICIB, XapaKTEPHUX IS
COLIIyMY iHTEJIEKTyaJbHUX €JICMCHTIB.

[Ipu moTpuMaHHI OCHOBHHIX IPaBWJI CHiBiICHYBaH-
HS y COIliyMi, Oe3leKa iHTeJIeKTyaIbHUX areHTiB B OC-
HOBHOMY BHU3HAYAETHCS 1X iHPOpMAMiHHUM 0a3nUCOM.

BucHoBku

besneka mporpaMHUX MyJBTHAreHTHUX CHUCTEM J0-
CATAETHCS 32 PAXYHOK JCIICHTPAII30BaHOTO PO3B’A3yBaHHS
3aja4i, BBEJICHHSIM HAJUIMIIKOBHX arcHTIB, IPOTOKOJIAMHU
ayTeHTU(]IKaIli, TepeBipKu IUTICHOCTI Ta mIH(ppPyBaHHIM
JMaHUX. MyJbTHAreHTHI CHCTEMH, KPIM TpaJWIiiHUX BH-
Mor 70 Oe3rekw (pYHKIIOHYBaHHS PO3MOAUTCHUX iH(DOP-
MaliifHUX CHUCTEM, BUCYBAIOTh DsJi HOBHX, NOB’SI3aHHX 3
IHTEJIEKTyaJIbHOIO OPraHi3alli€o MPOrPaMHUX areHTIB.

ParionanbHa MoBeJiHKA arcHTIB B OCHOBHOMY 3a-
JISKUTh BiJl JOCTOBIPHOCTI JaHUX Ta €()EKTHBHOCTI i
(GyHKIIOHATBHOT HAIIMHOCTI METOIIB IITYYHOTO iHTe-
JIEKTY, SIKUMH BOJIOJIIOTH areHTH.

3abe3neueHHs] HAOIMHOCTI Ta CTIHKOCTI (yHKIiO-
HYBaHHs MYJIbTHATCHTHHX CHCTEM MOXe OYTH JOCATHY-
TO TIOOYZIOBOIO HOBHX CEPBICIB I 300py Ta Omparrio-
BaHHS iH(opMarii, KoopaAnHAI{ B3aeMOIii, HABYaHHS Ta
NPUAHSTTS PIlICHb KOJICKTUBOM arcHTIB.
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