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B cmammi poszensnymo xonyenmyanvui nioxoou i Memoou pospooxu (cunme-
3y) cucmem KOHMPONIO i YNPAGHinHs HA NIOCMAGT THPOPMAYIIHO-PeCYPCHO20 aHa-
J3Y, WO GKAIOYAEC HACHYNHI MEMOOU: CIMPYKMYypHULl cunmes iHGOpMayitino-umi-
DIOBANLHUX cUCeMU KOHMPONIO CIAHY eHepeoaKMUBHO20 00 '€Kma 3 azpe2amuoio
CmMpyKmypoio,; iHghopmayitiHo-pecypcrHa KoHyenyis cunmesy, K Memoo CMEOpeHHs.
IBC; cunmes cmpyxmypu IBC memooamu cucmemHo20 anaiizy ma KOMIIeKCY8aAHHA
3 8paxyeanuam iHgopmayitinux mexnonozii; memoo cmpyxkmypuzayii IBC na nio-
CMagi CUCMeMHO20 aHANiZy ma iHGOPMAYItIHUX MeXHON02IH O aneopummizayii
npoyeoyp 0opodKU OaHUX.

Knwuoei cnosa: indhopmayiiino-eumipioganvia cucmema, ingopmayiina mex-
HONO2IA, I€papxis, 6aza 3HaHb, MOOeb.

MMocTranoBka npodaemu. Po3BuTok iHGOpPMAIIHHUX Ta KOMIT IOTEPHUX TEXHO-
JIOTii BUMArae 0CiUKeHHS Ta TEOPETHYHOTO y3arajdbHeHHS BiZIOMHUX Ta BUSBICHHS
HOBHX (DaKTOPiB BILTMBY Ha iX QyHKIIIOHYBaHHS. JI71s1 oTpUMaHHsS HOBOI iH(popmarii
B YMOBAaX CTOXaCTHYHMX 30ypeHb 3aCTOCOBYIOTh METO/ CHHTE3y iHTEJIEeKTYallbHUX
iHpopmartiiino-BumiptoBanbHuX cucrem (IBC) [1, 6].

AHaJi3 OCTaHHIX AOCTiTXKeHb Ta MyOdikamii. Y ragysi CTaTUCTUYHUX METO-
aiB cuHTe3y IBC B OCHOBHOMY 3aCTOCOBYIOThCS TayCOBCHKI MOJEITi, PUIOMY HE0-
CTaTHS yBara NpUAiIsSeThesl poOACTHOCTI 1 CTIHKOCTI CIIOCTEPEXKEHHS Ta CTpareril
JOCATHEHHS Wi npu 1iT 30ypeHb pizHOi GizudHOT i iHhOpMALiITHOT CTPYKTYpH, 110
JIe30piEHTYE CUCTEMY KOHTPOJTIO CTaHy 00’ €KTa yrpaBiiHHA. OCHOBHI JOCITiJDKEHHS
MPU [IbOMY TPOBOIATHCS B HAIMPSIMKAX, SKi BUMAraroTh TOOYIOBH i OOTpyHTYBaHHS
[1,2,6]:

* WMOBIpHICHUX MOJIeliell BUMAIKOBUX MPOIIECIB i TIOMIB, a TaKOX iX BifoOpa-

JKEHHS B MOJIEIIIX 00’ €KTIB TOCIIIHKEHHS;

* METOJIB BUSBJICHHS, PO3Mi3HABAHHS, OLIHKK MapameTpiB i Qimsrparii cur-
HaJliB Ta TMOJIB HA 06a3i BUOpaHUX MoJielNiel aJleKBaTHUX JUTs 3aJ1a4 MPUAHATTS
pillieHb B paMKaX po3B’si3aHHS TPoOJieM i KOHIIKTHUX CUTYaIlil, SKi BUHUKA-
10Th B TMpoIeci yNpaBliHHS NpH JIii 30ypeHsb i 3arpos;

* Mofesell MPOCTOPOBO-4acOBOi OOPOOKHM CHTHAJIB, 3 BpaXyBaHHSIM CTOXac-
THYHOT CTPYKTYpH KaHaJliB PO3MOBCIOIKEHHS, i (opMyBaHHS 00paziB
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JUHaMi4HOT cuTyauil i X kinacudikauii, 3 METOIO CTBOpPEeHHS iH(opMaLiiiHOT
OLIIHKM AMHAMiKH TpaekTopiii ctany 00’ekra ynpasiinns (OY) nns BusiBneH-
HSl FPaHUYHUX | KPU30BUX CTaHIB Ta PEKUMIB (QyHKLIIOHYBaHHS 00’ €KTa cuc-
TeMH;

* (TxD?) Mmoneneii po3MOBCIOIPKEHHSI TEPMOAMHAMIYHHX MOTOKIB B HEOAHOPII-
HUX CepeloBUILAX 3 BUMAAKOBOIO CTPYKTYPOIO 1 CTBOPEHHSI BUMIpIOBaJIbHUX
JaBayiB iHpopMaLiiiHUX CUrHANIB aIeKBaTHUX CTPYKTYPi NpoLeciB B 00’ €KTI;

* mpoleayp Ta ajJropuTMiB OararokpuTepiaibHOI onTuUMizauil (CTPYKTypH i
JIMHAMIYHUX PEXKMMIB), HEOOXIIHUX B MpoLieci peastizaiii HibOBUX 3a1a4
YIpaBiHHS;

* po3Mmi3HaBaHHs 00pa3iB (ITPOCTOPOBO-UYACOBHX, CUTYALIHUX) 1 X KIacudika-
st 47151 OLiHKM AMHAMIYHOI CUTYallii B MPOCTOPI CTaHiB CUCTEMH KepyBaHH:I
00’€KTOM i3 CKJIaJIHOIO €HEPrOaKTUBHOIO CTPYKTYpPOIO Ta ii iHTeprpeTauii B
LiIbOBOMY MPOCTOPi CUCTEMU YIpaBIliHHS;

* MeroniB aHanizy Ta cuHTedy IBC (ans nerepMiHOBaHMX 1 CTOXaCTUYHHX
CTPYKTYp KepyBaHHs), K CIOCTEpiraviB JUHAMIYHOTO CTaHy OO0’ €KTiB, sKi
MaloTh arperaTtoBaHy i€papXidHy CTPYKTYpY, 10 BUMarae iHTeJeKTyalbHOI
00poOKM MOTOKIB NaHMX, iX iHTeprpeTauii, ki1acudikauii B npoueci Gopmy-
BaHHA | IPUMHATTI LiNEOPIEHTOBAHUX YNPABISIOUUX PillIeHb.

Merta crarTi. Po3pobnenns metrony inTerpauii 1y cuHTe3y iHdopMauiiiHO-BU-
MipIOBaJIbHUX CUCTEM KOHTPOIIIO 00’€KTIB 3 i€papXiuHOIO0 CTPYKTYpPOIO Ha MiaCTaBi
CUCTEMHOTr0 aHajlizy iHpopMaLiiiHUX TEXHONOTiH.

Buxkiaa ocHOBHOTo MaTepiay A0CIiIzKeHHSI.

1. CTpykrypHuii cuHTe3 iHdopmaniliHO-BUMIPIOBATbHUX CHCTEM KOHTPO-
a0 crany 06’ekra. CTpykryphuii cunte3y IBC nossirae B Tomy, 110 cucTeMa po3po-
07151€THCSl HA OCHOBI ICHYIOUMX METOIMK METPOJIOTIYHOrO 3a0e3NeUYeHHs, BUXOAIYU
i3 3a1aHOT MoJesli BUMIPIOBAJIbHOT CUCTEMMU, 3TiAHO aJropuTMy Binbopy JaHUX MPo
B3aemoito 3 00’ekroM. [Ipu TakomMy migxoni He 3aBXKAM B TIOBHil Mipi BpaXxoBY€TbCs
iH(opMallis npo cTpyKTypy eHeproaktusHoro OY, yMOBH HOro cocTepesKyBaHOCTi
i kepoBaHnocti. Tomy B npouenypi cunre3y IBC HeoOxigHO BpaxyBatu MeTy (yHK-
uionyBaHHs OY B pamkax Mofeli LiJIbOBOro npoctopy I7 ,‘fs, OCKiJIbKM BOHA € Mij-
cTaBoto Mo0yaoBu 3micToBHOT Mozeni IBC, copmyBaTu KinbkicHi KpuTepii onTumi-
3allii, CHHTe3yBaTu ajJropuTMu oOpoOKM 3 poOACTHUMH BIACTUBOCTSIMM, Y3TOAWUTH
nikany npuianis inaukauii i IBC 3 napameTrpamu kontposto OVY. 3riaHo 3anponoHo-
BaHOro Metony Ha puc. | moOyaoBaHo iH(GOpMaLiliHy TEXHOJOr 0 NpeACTaBIeHHS
00’ekTa (KHWKKOBUI 0710K), 1€ no3HayeHo V,, — 06’eM kHWKKOBUX OnoKiB; V. —
00’eM cymapk# [5, 8].

B croxactuunux OV 3 iepapXiuHOIO arperarHoro 0araTolapoBOO €HEProakTHB-
HOIO CTPYKTYPOIO BUHUKAE CUTYAllisl 32 SIKOi HeIOCTaTHLO anpiopHoi iHpopMallii Bij-
HOCHO IIi€] CTPYKTYpH 00’€KTa i crioco0y Ta 3aco0iB oLiHKM Horo crany. 11 3agaya
4acTO BUHUKAE NPU CIOCTEPEKEHHI 32 CTAHOM €HEPrOaKTUBHUX TEPMOIMHAMIYHUX
00’€KTiB, 0 CKJIaAy SKMX BXOISATh KOMIIOHEHTH 3 HEIAEHTU(IKOBAHOIO CTPYKTYPOIO
Ta pyHKkuisMu. B qux Bunankax, as ctBopeHHs Moaeni crpykrypu OY Ta AuHaMiKu
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(yHKLiOHYBaHHS, HEOOXiJHO 3aCTOCYBAaTH MPUHLMI AYyaJlbHOrO yNpaBJliHHA, KU
nependavae ogHOYacHe BUKOPUCTAHHS CUTHANIB YNPaBIiHHS, SIK 3aC00iB BUBUCHHS
00’€eKkTa i HOro ONTUMANBHOTO YNPABIiHHSL.

| XapakrepucTuku 00’ exTa |

!

_| IlisboBa 3anaya ACY |

!

CrpykTypa 00’€KkTa Ta fioro reomeTpuuHi i Qisuuni
napaMerpu

'

| JlnHamika TepMOAMHAMIUHOI B3a€MOZIT (MOJEIIb)

!

| TlapamMeTpy TEXHONOTIYHOTO MpoIECy

—

[Mapamerpu 06’ ekTa

—

3anani Pesynbrar BumiptoBans  [¢— <IBC>

1. T'eomerprramni 1. Medopmauist npu
(h, I, n)e Vs narpisi T°C (&', I, n")

2. TennoBuit pexnuM - 2. TernoBHii pesKuM -
Tz°C(x, y, h) Tz°C(x, y, h)

" f g np {TiV ()., )}
@7 ie(l%nz),ZeV@
OmniHKa pO3X0/HKEHHS [TapaMeTpiB

!

| TIpaBuna NpHHHATTS pillleHb |—> (ACY>

Puc. 1. Inopmaniiina TexHomnoris npeacraBieHHs 00’ ekTa (KHUKKOBHH OJI0K)

OpnHak, iCHYIOTh YMOBH, 32 IKMX ONTHMAJIbHE CMIOCTEPE)KEHHS 1 YIIPABJIiHHS CTAE
HeMOXUTUBUM. JlaHa cuTyallis BUHUKAE NPU PecypcHUX 0OMekeHHsIX abo InHaMiy-
HUX 30ypeHHSX, IO 3HAYHO MEPEBUIIYIOTh PiBEHb KOPUCHOTO CUTHAITY M OJIM3bKi
JI0 HbOTO. 3a IIUX YMOB BTpPA4YaeThCsl CTIHKICTh 1 (yHKIIOHAJIbHA TIpale31aTHICTh
IBC, sika noOynoBaHa Ha 0a3i KJTacMYHOT TeOpii CUCTEM i3 3BOPOTHUM 3B’S3KOM i
iepapxiuHux cTpykTyp Mecaposuua [1, 5, 6]. B naHux po6orax nokazaHo, mo o0-
MEXEHICTh [IUX TEOPil OB’ s13aHa 3 X JIOTIYHO HEMOBHOTOIO OMUCY 1 hopMyBaHHS
npoLexyp NpUHHATTA pimeHs. [IpoGneMn cuHTe3y eHeproakTUBHUX CHCTEM aBTO-
maruzoBaHoro yrpaeiinHs (ACVY), a Takox iHQopMalliliHi acCTIeKTH onKcy NpoLeciB
¢dyukuionysanns IBC, sk ¢opmyBaua oOpa3y AuHamidHOi cuTyallii B KaHalli 3BO-
POTHOTO 3B’SI3KY 3 TOUKH 30py CHTYallii, B JiTepaTypi MPaKTHYHO HE PO3MIISIAIOTHCS.
[Tpu womy mporienypa NMPUWHATTS pillieHHS 3 OLIHKK MOTOYHOI CUTYallii 3aMiHIO-
€TbCS cTparerielo komneHcauii 30ypeHs. Lle Bumarae mouryky mpUHIMMIOBO HOBHX
niaxoniB a0 cunredy IBC (3 BpaxyBaHHsSM JaHUX MPOTrPaMHO-LIILOBOTO 1 CHUTYya-
LiIHOTO yMpaBIiHHS), SIK CIIOCTEpiravyiB IMHAMIYHOTO cTaHy 00’€KTiB KepyBaHHS B
TEXHOJIOTTYHIH CTPYKTYPi.

2. Indopmaniiino-pecypcaa konuenuiss cuartesy IBC i ACY. [ndopmariiii-
HO-pecypcHa KOHIeMIlisl, SiKa 3anpornoHoBaHa B [6. 7], HA mepliuii TUiaH BUCYBa€e
BUsBJICHHS 1 opmanizanito uinei gpyHkuionysanus OV i IBC. Sk mokazano B [3]
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HaMOLIbII aIeKBATHUM CIOCOOOM BitoOpaXkeHHS TUHAMIYHOTO CTaHy 00’€KTa BiJl-
HOCHO LJILOBOIO MPOCTOPY CTaHIB 3 ypaXyBaHHSM MPUUYMHHO-HACIIAKOBUX BiAHO-
uieHb € 00pa3 nuHamivHoi cutyauii (OJC). ¥V ubomy Bunaaky noustts OJIC Buxo-
PUCTOBYETbCS KJIACUYHO, SIK BIIOPSAKOBaHA B Yaci CYKyMNHICTh CTaHIB CUCTEMH, 110
BigoOpakac MEeBHY CUTyalilo MpU Aii CyKyMHOCTi 30BHILIHIX ()aKTOpiB B paMKax
METPUYHOIO MPOCTOpY (R, X Tms B sIKOMY BinoOpaxaetbest cran OY, ne R, — napa-
MeTpu n-MipHi, 7, —4Jac crnoctepexkeHHs 3a craHoM OY.

CTpyKTypa cuCTeMH ynpasJliHHS PO3MIAAAETHCS SIK JMHAMIYHa i€epapXidHa Liiie-
cripsiMOBaHa cuctema, (a3oBUH MPOCTIpP SAKOI COPSKEHUI 3 MPOCTOpPaMM CTaHIB i
LiJIbOBUM, SIKi CIIOCTepiraroThes B peabHOMY yaci. Meta ¢ynkuionysanHs [BC no-
Jisirae B po0acTHOMY CIOCTEPE)KEHHI 32 CTaHOM 00’ €KTa i CUCTEMH YIpaBIiHHIM B
uinomy. Lle 3abe3neuye Gaxkani BinactuBocti IBC, a came aganTUBHICTL 10 3MiHU
napametpie OV mij BruiiBoM 30ypeHs (puc. 2).

Le € mincraBoto npeacrasut IBC sk croctepirada AMHAMIUHOI cuTyauil, 110
NEepeHOCUTDb BiJOMOCTI MPO CTaH cUcTeMU 3 (pi3uuHOro B iHopMaLiliHUi Ta LiNbo-
BUI MPOCTOPU Y BUINISAL 00pa3y MmapaMeTpUuHOl AMHAMIYHOI cuTyauii. B naHomy
BUNAaAKy LeHTp Baru B cuHTe3i IBC nepexnagaerbcs Ha cMHTE3 efeMeHTIB iHpop-
MauilHOT CTPYKTYpH: QiabTpiB, MpoLecopiB A peaizalii NpoLeayp i alropuTMiB
CTaTUCTUYHOT OLIHKM Kiacudikauii i panryBanHs. Takuii meton 3abe3neuye YHUK-
HEHHS CUTyaLiii HeBU3HAYEHOCTI 1 3HAYHO MiABUIIMTH €(PEKTUBHICTb CIIOCTEPEKEH-
Hsl B YMOBAX JIii 3aBaJ] | HeBU3HAYECHOCTI.

3. Cunure3 crpykrypu IBC. Ha mincrasi BuilleHaBeleHOro MeTOIy 3 Bpaxy-
BaHHAM iH(opMaLiliHO-pecypcHOi KOoHUenuUii moOyqoBH aBTOMaTH30BaHUX CUCTEM
yHOpaBJliHHS PO3pO0JIEHO CTPYKTYPHY CXeMy NpeAcTaBlieHHs iHPOpMaLiiiHOT TeXHO-
Jiorii BiAOOpY i KOMIUIEKCHOTO OMpPAaLOBAaHHA CUTYaTHBHUX JaHUX MPO ITUHAMIKY
eHeproakTUBHOro 00’ekra ynpasninas (EA-OY) [3. 6].

Crpykrypa IBC B 3aranbHOMY BUNAAKY CKIaJa€ThCs 3 TaKUX €JIEMEHTIB: BU-
miptoBanbHi (BII) i Hopmytoui (HIT) neperBoproBadi, $hinbTpu, a Takox eIeMEeHTH
iHbopMalliiiHOT CTpyKTYypH: iHAUKaTop auHamiyHoro ctaHy (IJIC), mpouecop orin-
Ku ctatucTUuHUX XapakTepuctuk (ITIOCX), 6a3u 3Hanb (B3). Cucrema akTMBHOIO
BUMIPIOBaHHS /7151 OLIIHKM TPAEKTOPiii MOBeiHKK 00’ €KTa B MPOCTOPi CTaHy — JaBay
curnainy (JIC) i mpouecop o6po6ku curnainy (ITIOC). [enepaTop TecTOBUX CUTHaIIB
(I'TC) BigHOCHUTBCS A0 3ac06iB MeTponoriyHoro 3ade3neueHHs IBC i 3nilicHioe He-
nepepBHUI KOHTPOJIb BUMIpIOBalIbHUX KaHajiB. [lepeBipka cTaTMuHUX i AMHAMiy-
HUX XapakTepucTuk IBC Ha BiAmoBinHICTb pesKUMiB yHKLIIOHYBaHHs 3TiAHO 3a1a-
HUX LinTboBUX (PYHKUiH, 103BONsSE€ pOOUTH BUCHOBKU NMPO POOACTHICTH CTPYKTYpH
IBC npu nii HopMoBaHUX 30ypeHb Ha CTPYKTYpPY i mapaMeTpHu.

Jlns 3a6e3neuenns podbacTaocTi GpyHkiiil IBC BUKOPHCTOBYETHCS HAOIp CTIMKHX
IPOTH CHJIBHUX 30ypEHBb aTOPHTMIB OLIIHKH TPAEKTOPIit curHanie. J{uHamiune cmo-
CTCPCIKCHHS 1 IEpBUHHA 0OpOOKa CHrHamiB, AK1 BIZOOPaKaroTh 3MIHY B 4acl TPaEK-
TOpii mapameTpa CTaHy zc,(f) 3AIHCHIOETBCS 32 O0paHHM AITOPUTMOM Aig(z‘ﬁ,/ ?1,)
Ha 0a3l SIKICHHX KPUTEpIiB, 110 BIAMOBLIAIOTE YMOBAM 1 CIIOCO0Y pO3B’A3aHHS LIBO-
Boi 3aaui. Jlas MeToaiB HENPSIMUX BUMIPIHOBAHb BUKOPHUCTOBYHOTHCSI MOZE/I CHIHA-
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1iB, SKi OMUCYIOTh MOBEAIHKY mpH aii 30ypeHs Ha 00 ekt 1 IBC, mapamerpa crany
M[zc]. Hnst 06pobxu curnany z.(1) pa3oM i3 30ypeHHsM ?g(f) BUKOPHCTOBYIOTBCS
anroputmu pobactroi ouinku Alg(y(Z, /T, )), nobynosani Ha 6asi GyHKuiit BrUTHBY
X’robepra [4]:

Mera

‘ insoea 3anava ACY

T

[ 00 ekT ynpasIiHHA ]

L ]

T
CucreMa y3roUKeHHA 1aBayis |4—

— v S(t, T°C)
BinGip i HOpMyBaHHA JaHUX NPO TEIUIOBHIL CTaH  |4—
ob’exTa

v
AIIIT napamerpis l Noamax ‘
v

CrarHcTHYHA 00poOKa TaHHX
(A", Wy, Dy, A%, Ry (r))

¥

CratucTiuna Knacudikalis Ta iHTepBanbHe I
. X
OLIHIOBAHHA

!

| Tepegipka rinores i NPUHHATTA pillieHb ] Tk ‘

( ACYcymapku KB )

Puc. 2. Indopmaniiina TexHomoris B1A00PY 1 ONMpPAIIOBaHHS JaHHX [P0 TEIUIOBHI CTaH KHIKKOBOTO
GJI0KY B 1IpoLeci CyIiHHS

Stat

(w(z./70)) 0™ Ry, (1)

ae I —obnacts monmyctuMmux 3MiH napamerpa crany OVY, Bu3HaueHa Ha miacTasi
IHTEPBAIBHUX OL[IHOK.

Bianosiano o indopmauiitHoi TexHomorii Bigbopy 1 onpauroBaHHs JAHUX PO
crad 06’ exrta cunTesyemo crpykrypy IBC (puc. 3).

[Tosnauenns Ha cxemi: SS, — KOMIUIEKCHAa CEHCOPHA CHCTEMA B1AOOPY AaHMX
BiJ 06’ €kTa 3 Habopy mapamerpis crany, HIT — Hopmyrounii mepeTBOproBay, BUAB-
JICHHSI TAPAMETPIB CTaHy 3riaHO iHpopmauiiinux o3Hak (10,), As’g‘é‘.r — QJITOPHTM
OLIIHKM MapaMeTpiB cTany 3rigno mkamm Sy, KLsit — knacudikanis curyauii (pas-
I'YBaHHS).

Indopmauiiina Mmogens npoekrysanssa IBC B aianorosoMy pesxumi 3 IHTCICKTY-
anpHuM areHtoMm (IA) 300paxeHna Ha puc. 4.



COMPUTER TECHNOLOGIES OF PRINTING 2018/1 (39) 13

o]

t > .
0, r—> SSk HIT 10 |, _| Alg KLsit
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¢ s
Ilxaa BUMIpIOBaHE |S), |
¥ 1A
| InTeprperauis i iHauKanis | |<—
! Ly

| Kopexkuis, koopaunamis ACY | |

Puc. 3. Cxema 6a3oBoi crpykrypu IBC

[Tponecop TIOCX dopmye iHpopmaritinuii 6a3uc Ha ocHOBI Beiel iHdopMmarii
oTpuMaHoi B mpoueci Bigbopy manux OVY-IBC. Indopmauiitnuii 6azuc Bu3Hauae
TpaekTopito ctany OY Ta ii KIMOBiIpHICHI OLIHKY 3 BpaxyBaHHAM JitOuMX 30ypeHb i 3
MPUB’SI3KOIO 1X 10 KOOPAMHAT LiIbOBOTO MPOCTOPY CUCTEMH.

[ndopmaiiinuii 6azuc OJIC (I _x T, ) BinoGpaskae B uaci cueHapiii 3MiHu cTany,
a came [3]:

* MUTTEBI OLIHKK cTany OY z(rj) Ta 30ypeHb fKi AiOTH Ha 00’€KT n(t)

AU01.)= T . WK )= 230+ 10):

* JMHaMi4Hi OLUiHKM Ha iHTerpaji yacy 7, 3 KpOKoM Af: TeHEHLUiH TpaeKTopil
tend [2(t),s(¢),7(¢)], a Takox dyukuii posnoniny iiMoBipHOCTeli Ta iX cTaTHC-
THK, ¢ tend z(t) = </Z(t)/ el,, sign Z(t)/Tc> ;

* CTAaTMCTHYHI iHTEpPBaJbHi OLIHKYM Ha iHTepBaJi yacy 7 : MaTeMaTHYHe O4iKy-
BaHHA M, nucniepcis D, dyHkuis iiMoBipHocTi P i npaBnononioHocTi L.

VYei oninku Binobpaxatothes [JIC B LiNbOBOMY NPOCTOPI CUCTEMM, KU BKITIO-
YeHUH B R'xT, i BUKOPUCTOBYIOThCS K iH(OpMALIis Ui YHpaBliHHS Ta 1iije-
crnipsiMoBaHoro (popmyBaHHs 6a3u ganux (BJI) i B3.

Briopsakosana b3 tepmoauHamivHoi B3aemonii (Tabnuig 1) 3abe3nedye onTu-
Mi3aliio nmpoliecy YrpaBIiHHA Ha OCHOBI HA0OpY CTpaTerii po3B’s3aHHs LIJTOBUX

3a]a4 Mpy 3MiHi cuTyallii.
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®daxTopH BIUIMBY Ha MPOLEC yIPaBIiHHI
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IncTpymenTtu IIpoGnemu 3acobu IIpoext
BZ xonuenryaiasHa 06’ exTa i cuctemu IBC le—!

Puc. 4. Inpopmauiitna mozens npoekryBants IBC B nianorosomy pexxuMi 3 iHTENEKTya bHUM areH-

toMm (IA-OITP)

Tabnuys 1

baza MmozenbHUX 3HaHb

M Strukt OY Mopnens crpykrypu OY, ACY TII, IBC
Strat U. szd Mozeni cTpareriii ynpaBiHHS TEXHOIOTiHHAM MPOIIECOM TEPMOIMHAMIYHOT B3aeMOiT
MJIXKO Mogeni pxepen 30ypeHHS i KaHAIB epeaadi BILTUBY
MIIT,, Mozeni HiT,0BOro MpoCcTopy i NPOCTOPIB TEPMOAUHAMIUHOTO CTAHY
M Strat, Monerni crpareriit cioctepesxeHHs i cTpykrypu IBC

MTNV

Mogeni TepMoarHAMIYHOT B3a€MOIT M arperaraMul i KOMIIOHEHTaMH
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Kontyp ontumizauii, skuii 3amkHeHui uepes b3, mpuzHaueHuid ast anepionnuHoi
KOPEKLIil CTPYKTYpH (strukt) i QyHKUIT (Straf) cucTeMH CHIOCTepeKeHHS Tpy il 30y-
peHb Ha CUCTEMY, Ha OCHOBI OLIIHKU 3MiHM (pyHKUioHaMiB sikocTi. B ocHoBy b3 no-
KJ1aJieH1 MoJielti, Ha0ip SIKMX BKJIOYAe B ceOe MOJIeTb KOHTPOJIBOBAHOT TEXHOJIOT1YHOT
cuctemu M[OV] 3 Bu3HaYeHUM (a30BUM 1 LITLOBUM MPOCTOPOM; MPOCTOPOM CTaHIB
HOPMOBaHUM BiZTHOCHO MPaHUYHMX YMOB JUIs POLISAYPH PO3B’A3KY LILJIbOBOT 3a/1a4i;
Moneni Jxepen 30ypeHs M (17) i kaHaniB ix BBy Ha OV i IBC; Mozmeni uinboBoro
npoctopy M |11, (ZC,) ; MOJIeJTi cTparerii criocTepexxeHHs M [startnslBS ] 1 yrpasiiHHA
M [start(u |C, )], MOJIEJTi arperariB i KOMIIOHEHT TeXHOJIOTIYHOTo npoiiecy. HasBHicTb
MmexaHismy dopmyBanHs b3 (DPB3) 3HauHO po3muproe (HYHKITIOHATBHI MOXKITUBOCTI
MPOEKTaHTa JJIsl PO3B’A3aHHA MPOOJIEMHUX 3a1a4 aHami3y i cuntesy (Strat NS, Strat
U) cioctepeskeHHs 1 YNpaBIiHHS CKIAJHAMH 00’ €KTaMH 3 1€papXidHOI0 CTPYKTYPOIO.

IMapamerpuuna onrumizarist IBC 6a3yetbes Ha popMyBaHHI HOBHX 3HAHB TIPO JTH-
HaMIKy TIOBE/IIHKA CHCTEMH, BIUTUB Ha Hel 30BHIIIHIX 30ypeHb i pecypcHUX 0OMEKeHb
Ta BifOyBaeThes 3a paxyHok 3miHu mapavetpie OY i IBC. OcHOBHUMH iHIWKATOpA-
MU 3MiHU TPAEKTOPIi MapaMeTpiB CTaHy B LITLOBOMY MPOCTOPI BUCTYNAIOTh: (yHKILis
MPaBIONOAIOHOCTI CTaHY BiZITHOCHO 3a/IAI04MX MapaMeTpiB, CIEKTPaTbHA 1 KopensIiiiHa
(byHKLIT, SKi CTBOPIOIOTE iH(pOpMALIiiHy 0a3y JUIs NPUHHSTTS pillleHb HA OCHOBI CTa-
TUCTUYHUX TTPOLIEYP KiIacu(ikallii Ha eTaTOHHUX MOJIENAX KiaciB cuTyaid. OyHKIit
NPaBIONOAIOHOCTI | MATEMATHYHOTO OMiKYBaHHS MapameTpa CTaHy i iX OI[IHKH Mojiis-
IOTBCS HA KJIACH 33 €TAJIOHHUMHU MOJICIISIMY, 1 32 HUIMH B PaMKaXx I[iJTbOBOT cTparerii ne-
peBipsAEThC TiMoTe3a NapaMeTPHUUHOT CTIHKOCTI, a 3a (DYHKIIIEK po3MoaiTy HMOBIPHOCTI
—TinoTe3a npo CTPYKTypHY cTifikicTs. [Tpn HakonmyenHi b3 IBC nepexonuts Ha BULIHI
piBeHb MapaMeTpUUHOT 1 CTPYKTYPHOI onTuMizallii, sik 3acid mpobnemHoi curyarii. Lle
niependavae BU3HA4YEHHS iHGOPMALIHUX XapaKTEPUCTHK BUILOTO TIOPSJIKY, SKi BpaxXo-
BYIOTh afnpiopHy iH(opMallito Mpo JOCTiPKYBaHHUN 00’ €KT: MOTOUHMI CTaH, Jpkepesa
30ypeHb 1 IX MONUTHBI BIUTHBH, L0 TIO3BONSIOTH MPOTHO3YBATH HAKOITBIT KMOBIPHI TeH-
JEHLIii 3MiH1 MOTOYHOIO CTaHy BiJHOCHO I'PaHU4HUX YMOB! (éﬂ: & Leh, 8;)6 I, — Koop-
JUHAT aBapiiiHUX (KPUTMYHMX) 30H iHTepBaly TEPMOAMHAMIYHOIO NMapameTpa.

BucHoBku. B crarti po3missHyTo NifIcTaBOBI KOHLITITYaNIbHI MiJIXOX A0 CUHTE3Y iH-
(opmaLiiiHUX BUMIpIOBaJIbHUX CUCTEM KOHTPOJIIO CTaHy €HEPrOaKTUBHUX arperaroBaHuX
00’€KTIB 3 iepapXiYHOI CTPYKTYPOIO, IO AaJI0 3MOTY 3a PaXyHOK JOTOBHEHHs iHpopMa-
TUBHMX MapamMeTpiB i 03HaK ONTUMI3yBaTH (DyHKLIIOHYBaHHsI CUCTEMHU YTIPaBIiHHSL.
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Research Methodology. To solve the problem of the synthesis of control and
management systems we have used: the system analysis, the theory of hierarchic
systems, information technologies, the theory of information measuring systems
(IMS) and the methods of signals and data processing, the formation of automated
design systems and support of making practical decisions.

Results. The article deals with conceptual approaches and methods for the
development (synthesis) of control and management systems on the basis of
information and resource analysis, which includes the following methods:

* the structural synthesis of information measuring systems for monitoring the

condition of an energetic object with aggregated structure;

* the information and resource concept of synthesis, as a method of formation
of information measuring systems;

» the synthesis of the structure of information measuring systems by the
methods of system analysis and complexation taking into account information
technologies;

» the method of structuring of information measuring systems based on the
system analysis and the information technology for algorithmization of data
processing procedures.

Novelty. On the basis of complex use (integration) of methods of system
analysis, information technologies, information and resource concept, a new method
of formation of the information measuring system as a system for monitoring the
status of the object has been developed, which made it possible to improve the
quality and efficiency of the object management with the energy-active aggregated
hierarchic structure.

Practical Significance. The results of the research are devoted to the methods
of formation of control systems for monitoring the condition of complex objects
with the hierarchic organization of the technological process and can be used for
designing the systems of automatic regulation and the modernization of the existing
systems of automated control of technological processes in printing industry.



