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3HAHHSA-OPIEHTOBAHA KOMIIVIEKCHA METOAUKA OHIHKU CTAHY CKJIAJHUX CUCTEM

VY cratTi po3rmsHyTi 3amadi (GopMyBaHHS METOMONIOTiHM aHAN3y MaHMX CTOCOBHO CKJIAJHMX CHCTEMHHUX YTBOPEHb HA OCHOBI
3HAHHSA-OPI€EHTOBAaHUX CHCTEM Yy KOMIUICKCHIH OMIHII cTaHy. Po3rmsmaerscst oIiHKa BiAXWICHHS Bif ampiopi NpUIHATOrO
MIPUPOTHOTO PETYIIOBAHHS TOMEOCTa3y «O00’€KT (CHCTeMa) — HAaBKOIUIIHE CEpPEIOBUIIE». PO3B’SM3aHHA OI[IHKH BiIXWICHHS
po3risiae 3MICTOBHICTD YIPABIIHHS SK BCTAHOBJIECHHS IIOYaTKOBOI pIBHOBard Ha Oymb-IKOMY piBHI Opraisamii CHCTEMH.
CchopMoBaHO cxeMy aIrOPUTMIYHOTO 3a0E3ME€UEHHSI OMIHKH CTaHy CHCTEMHHX O0’€KTIB Ha OCHOBI 3alpoBaKeHHS (YHKII]
BIJIIOBIMHOCTI y BHTILINI iH(GOpMamiiHOI eHTpomii i aHamizy pusHK-¢paxTopiB. Po3rmsHyro anamiz mpeamerHoi o0macti, 1o
JIO3BOIMJIO BHJUIATH ¥ JeTali3yBaTH OCHOBHI Oi3Hec-mporecd. Po3risHyra NpakTHYHA peami3allis 3HaHHSI-OPi€HTOBAHOTO
iHpopMamniiiHoro 3a0e3medeHHs Il PO3B’SI3aHHSA 3aBJaHb B CHCTEMi MOHITOPHHTOBHX CHCTE€M YIIPABIIHHS SIKICTIO CKJIaJHUMH
CHCTEMaMH.

KniouoBi cioBa: 3HAHHSA-OPI€HTOBaHI CHCTEMH, PH3MK-aHANi3, (YHKIS BIAMOBITHOCTI, OLIHKA SKOCTi, iH(opMmariiHi
MTOTOKH, 1HPOPMAIIIHO-aNTOPUTMIYHE 3a0€3IICUCHHS.

B cratbse paccMoTpens! 3amaun (popMHUPOBAHHUS METOROIOTHH aHAIM3a JaHHBIX OTHOCHTEIIFHO CIOXKHBIX CHCTEMHBIX 00pa30BaHUH
Ha OCHOBE 3HAHME-OPHEHTHPOBAHHBIX CHCTEM B KOMIUICKCHOH OILICHKE COCTOSIHHS. PaccmaTpuBaeTcsi OIEHKa OTKJIOHEHUS OT
anpHOpH TPHHATOTO €CTECTBEHHOI'O PErYIHPOBaHUS roMeocTasza "oOBeKT (cucrema) — OKpyxkKaromas cpena’. Permmenue orenkn
OTKJIOHEHHSI PAcCMaTPHBACT COAEPKATEIBHOCTH YIPABICHUS KaK YCTAHOBICHHS HAYaIbHOTO PABHOBECHS Ha JIOOOM ypOBHE
opranm3anmu cuctemMbl. ChopMHpOBaHa cXeMa aITOPUTMHYECKOTO OOECIICYCHHUSI OICHKH COCTOSIHHS CHCTEMHBIX OOBEKTOB Ha
OCHOBE BHEJPEHHMS (DYHKIUH COOTBETCTBHS B BU/E MH()OPMAIOHHONW SHTPOIMH U aHANM3a PUCK-(PaKTOpoB. PaccMoTpeH aHamm3
MIPEAMETHOM 00JIaCTH, KOTOPBIH IO3BOJIMJI BBIACIHTh M JETAIM3HPOBATH OCHOBHBIE Mporiecchl. PaccMoTpena mpakrmdeckas
peanm3anysl 3HAHHE-OPHEHTHPOBAHHOTO WH()OPMAIOHHOTO OOECHEYEHHUs IS PEeIICHHS 3ajad B CHCTEME MOHHTOPHHIOBBIX
CHCTEM YIIPABJICHUS KA9ECTBOM CIIOXKHBIX CHCTEM.

KnioueBble ci10Ba: 3HAHHE-OPHEHTHPOBAHHBIC CHCTEMBI, PHUCK-aHAIN3, (YHKIHS COOTBETCTBUS, OLEHKA KadecTBa,
nH(pOPMAIOHHBIE TOTOKH, HH(OPMAIMOHHO-ANTOPUTMUIECKOE 00eCTIeUeHHE.

The article discussed the problem of data analysis methodologies formation regarding the complex system formations based on
knowledge-based systems in comprehensive state assessment. The deviation estimation from priori accepted natural regulation of
homeostasis "object (the system) — the environment" is considered. The decision of the variations assessment considers how
content-rich management establishes an initial equilibrium at any level of system organization. Algorithmic scheme is formed for
assessment of the system objects state based on the implementation of compliance function in the form of information entropy and
analysis of risk factors. Considered domain analysis allowed to identify and refine the basic processes. We consider the practical
implementation of the knowledge-based information support for problems solving in the monitoring system of quality management
systems of complex systems.

Keywords: knowledge-based systems, risk analysis, compliance function, quality evaluation, information flows, information
and algorithmic support.

Beryn.

OCHOBHI JIOCIT/DKEHHSI pOOOTH CHpsIMOBaHiI Ha
BH3HAYEHHS KOMIUIEKCY CHCTEMHHMX METOJIB Mi3HAHHS
CKIAIHUX CHCTEMHUX OO0’€KTIB JUI1 IMIABHIIEHHS
eeKTUBHOCTI iHpOopManiitHIX TEXHOJIOT1H
IHTENICKTyaIbHOT O0pOOKHM MaHWUX 1 SKOCTI TIOJAaHHS
pe3ynbTariB AN NPUHHATTA pIlIeHb YpPEeryJioBaHHS
COLIIaJIFHO-EKOJIOr0-€KOHOMIYHMX BiJHOCHH Ha OCHOBI
ineHTHOiKanii 3HaHb. 3HAHHA-OPIEHTOBAHI CHUCTEMH Y
KOMIUIEKCHIH  OIIHII ~ CTaHy CKJAQAHUX  CHUCTEM
JIO3BOJISIIOTH  TIOJIETTIIMTH  PO3B’SI3aHHS 337a4  CTAJIOro
PO3BHUTKY, JI¢ HEOOXITHMM € BpaxyBaHHS IPHPOAU
PI3HOpITHUX CHCTEM 3 BiIIMOBIMHOI 0a30l0 TalTy3eBUX
3HaHb.

MerTta i mocTaHOBKA 3aJa4i JOCTiI;KEeHHA.

Meroro pobotu € po3poOka iH(popMaIiitHOT i
QNTOPUTMIYHOI ~ MIATPUMKH — peamizamii  CHCTEMHHX
METOMiB BHU3HAYCHHS CTaHy CKJIQJHUX CHCTEMHHX
00’€KTIB IS MiABHIIEHHS €(EKTUBHOCTI TNPHHAHSATTS
pitens B cdepi ynpaBimiHHS SKICTIO CKIaJHUMH

CHCTEMaMH, YperymoBaHHS ix Oe3meyHoOCTi Ha
ocHOBI imeHTH(iKamii 3HaHE. Y poboTi mepenbaueHO
BHPIIINTH TaKi 3a7a4i:

1) ymockoHaleHHS METOIUYHOTO 3a0e3redeHHS
aHaJi3y JaHUX CTOCOBHO CTaHy CKJIQJHHX CHCTEMHHX
YTBOpPEHb, IO 00’€KTHBHO OOYMOBJIEHO HEOOXIiIHICTIO
CHiBICHYBaHHS TEXHOTCHHUX 1 IPUPOJHUX CHUCTEM;

2) po3poOJIeHHsST aITOPUTMIYHOrO 3a0e3nedeHHs
OIIHKK CTaHy CHCTEMHHX OO’€KTIB Ha OCHOBI
3arpoBa/UKEHHS  (YHKUIT BiAMOBiAHOCTI y BUIIIAIL
iH(pOopManiiHOI eHTpomii 1 aHai3y pU3HK-(aKTOPiB;

3) 3alesnedyeHHs  aBTOMaTu3alii  OOpPOOKH
iHpOpMalifHIX  TOTOKIB  JaHWX  MOHITOPMHTOBHX
JIOCII/DKEHb  CKJIAAHUX 00 €KTiB Ha  OCHOBI
iH(pOpMaIHHO-TTPOrPaMHOT0 KOMILIEKCY 3

BUKOPHCTaHHIM 3HAaHHSA-OPI€EHTOBAHUX 0a3 JaHMX.
Martepianu 10C/IiIKeHb.
VY cucreMHOMY aHami3i Ui 33734 ONTHMAaIbHOTO
YIpaBiiHHSA, NPUAHATTS pilleHb B YMOBax IPOSIBY
cuTyalii HeiHpOpMaTHBHOCTI, BiZICYTHOCTI 3HaHb
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PO3IIISIAETHCS 3aBIaHHS PO3KPHUTTSI HEBU3HAYEHOCTI.

VY cucremax, IO PO3BHMBAIOTHCS, MEPIOJMIHO
3MIHIOIOTBCSI 3aKOHH TIOBEIIHKH, CTPYKTYpa, LUISIXH
€BOJIOIII], BHYTPINIHSA CHUMETpis, BiAOYyBaeTbCS pPO3MAiT
CHCTEM Ha aKTyalli30BaHy i NMOTEHLiHHY YaCTHHH i T.II.
VY KoHpemnmii AWHAMIYHUX CHCTEM 3aMICTh HE3MiHHHX
MIPOTSATOM KHUTTSI 3aKOHIB 1 3aKOHOMIPHOCTEH, Yy SIKHX

TIparHeHHs 10 piBHOBaru € TIPaBUIIOM,
3aIpOBa/DKYIOTBECSA  TIEPIOJUYHO MIHJIMBI  3aKOHH i
3aKOHOMIPHOCTI  (CITOCOOM  TOBOKEHHS), Y SIKHX
piBHOBara cra€ BHKIIOYEHHSIM. HepiBHOBaXKHICTH

BH3HAYAETHCS K CYTHICTH €BOMIONIT 1 (DYHKIIOHATBHOCTI
CKJIAJIHUX CHCTEM.

Jlis aHanmizy CKJIaHUX YTBOPEHb 3aCTOCOBYETHCS
MIPUHIOMI  CaMOOpraHi3alii CHUCTeMH, BIJIOBIIHO MO
SIKOTO PYXOMiii MaTepii BIACTHBI TEHACHINI MOBLIBHOL
oprasizanii B OLIbIIE CKIaJHI CHCTEMH NPH CIIOHTaHHIN
Jerpagamii 3 POCTOM  HEBIOPSIKOBAHOCTi, IO
XapaxkTepusyeTbest GyHKIiero eHtpomnii. Lleit npuHmmn €
BIIOUTTSAM TOr0 OYEBHIHOrO (HaKTy, MO HABKOJIWIIHS
IIHACHICTh BUSBJISAE TOPSA 13 TPOIECAMHU PO3CIFOBAHHS
eHeprii 0e3Jiu nporeciB, y SKUX €Hepris He PO3CIIoeThC,
a, HaBIAKM, KOHLEHTPYETHCS 3 YTBOPEHHSIM Oinblue
CKJIATHUX CHCTEM 3 OibIe nmpocTux [1-5].

HesBakatoun Ha yHIBEpCaIBHICTH 3HAYCHHS
SHTpomii A pi3HUX Tady3ed 3HaHb, HABIThb y MeXax
OJHI€] NUCHUIUIIHA €HTPOIIIsl, TPAKTYETHCS MO-PiZHOMY,
y3arajJpHIOIOYM OOCTAaBHHHM, CHTYyallil, SBHWINA, IO
BITHOCATHCS /10 TOHSTTS IIEPETBOpEHHs (mepekyaja i3
rpempkoi). Take momaHHS eHTpOMmi MOB’s3aHO 3 i

BITHOIICHHSAM [0 XapaKTePUCTUKU IMPOIECIB, IO
CyTTEBO JUISI CHCTEMHOro OO0’€KTa  JIOCIiIKEHHS
«(cucreMa — 3OBHINIHE CEPEOBHINEC) — CHCTEMa —
mpouec — (craH cucremu) — (cucrema' — 30BHIIIHE
cepenoButie)» [6].

Kinnesnii cTaH CKJIQJIHOT CHUCTEMU
BCTAaHOBIIOETHCS 32 CTPYKTYPHOK  CHTPOIIEI0,

BIJIIIOBIJTHO 10 K01 ()OPMYETHCS NMPATHEHHS CUCTEMH 10
piBHOBaru 3a 00’€KTUBHHMH BHMOT'aMH JIPYrOro 3aKOHY
TePMOJIUHAMIKH [1]. 30BHITITHE HAaBKOJIMILHE
CEpe/IOBUINIE 32 CBOIM CTaHOM 1 Mi€l0 Ha OO €KT i
CHCTEeMH CIIPHYMHSE HEBIANOBITHOCTI y PO3BUTKY
CKJIAZIOBUX 00 €KTa YW EJIEMEHTIB CHCTEMH. Y CYHEHHS
BUHMKAIOYOi IPHU [bOMY HECTAOUIFHOCTI IIOB’S3aHO 3
mpolecaMy  ajanTtamii, BHHUKHEHHS  JIOKAIbHHUX
ckimagoBux iHdopmaniiHoi entpomii (IE). CykymnHicTh
nokanpHux 1E Bu3Hawae iHTerpanbpHy ckianoBy IE, sxa
BIAIIOBIIAa€ 3a CTYIIiHB JOCSITHEHHS piBHA
HE3aBEPIICHOCTI ajarnTariii.

V3romkeHicte  00’ekTa 1 HABKOJWIIHBOTO
cepeloBUINa, TOOTO BCTaHOBJICHHS CTaliOHAPHOCTI iX
BiJTHOCHH, aJanToBaHOCTI  OXMH A0  OJHOTO
ineHTHQIKyeThCS Yepe3 3pOCTaHHS PiBHSA CTPYKTYPHOL
eHTpomii 3a TIOpPOroBi 3HAYCHHS, IO OOYMOBIIIOE

iH(pOpMaiifHy eHTPOIIiIo MpK 3pocTaHHi ii iHTerpagbHOl
CKJIazi0BOi. 30UIbIIEHHS eHTpomii A0 1i MakcuMymy B
TOYIll  HEBINMOBIMHOCTI OOYMOBIIOE TeEpexix 1o
HMOBIpHICHOTO CTaHy, IEPETBOPEHHS CTPYKTYpHOI B
iHpOpMaIIiifHy CHTPOIII0 3 MOBENCHHAM MO0 HyIs Il
JIOKAJIBHOI CKJIQJOBOI 1 HAOMMKEHHAM [0 MaKCUMyMY
(G yHKIIT IHTETpaIEHOT €HTPOII].

Taka TOCHIZOBHICTh CTaHIB, MPOIECIB CKIaNae
CYTHICTH ~ TapMOHIHHOCTI  B3aeMofii  (IIpUPOIHOI
CTalioHapHOT (YHKIIOHATIBHOCTI) 00’ekTa i
HaBKOJIMIIHBOTO CEPEOBHUINA, CHUCTEM BHYTPIIIHBOTO
00’€KTHOTO CepeIoBHUINIA.

OrniHka BiAXWICHHS BiJ amnpiopi NPHHHATOTO
MPUPOJHOTO  PEryJIOBaHHS  TI'OMEocTady  «00’€KT
(cucrema) — HABKOJIUIITHE CEPEOBUILE» BU3HAYAETHCS K
BUHHMKHEHHS 1 pO3BUTOK pU3NKy. Po3B’s13aHHS i€l 3a1a4i
pO3IIIsiiae 3MICTOBHICTh YIPaBIiHHS SIK BCTAHOBIJICHHS
IIOYaTKOBOI piBHOBAaru Ha Oyb-SKOMY PiBHI OpraHizamii
chucTeMd. 3a YMOBHM CTBOPEHHS IIiJIECHPSMOBAaHOI
CHCTEMH TIEBHOI SKOCTI peani3yloTb KepOBaHI 3MiHM 3a
CHCTEMOI0  3aXO/iB  CIELiaJli30BAHOIO  YIPAaBJIIHHS.
JIOCSITHEHHSI TOYKM BIATIOBIAHOCTI TapaHTYETHCS MpPH
MiHIMQJIBHOMY PH3WKY HPUHHATTA  pIlICHHS: HE
BTPY4YaHHS, a KOHTPOJIb CaMOBUIBHOI ajanTamii 3a
paxyHOK JIOBUIBHHMX  IIPOLECIB;  pETYyNIOBaHHA 1
VIpaBiIiHHA A0 MaKCHMAaJIbHOIO YIOPAIOKYBaHHSA 1
camoopraHizarii 00’exTa
(AS — 0,5, & min— AS>0,S, >max) (puc. 1) [7].

3a MOHITOPUHIOBOIO iH(OpMAaLi€r0 (HOPMYIOTECS
BUOIPDKM TOYATKOBUX JaHHMX, BPAaxXOBYIOUM HAsBHICTh

n=y;

BIJIOMOTO 1 JTOCTATHBOTO OOCSTY 3HAYCHB ISt

BCTaHOBJICHHSI TOYHOI'O 3HAYEHHS ‘2, IO TIOKJIQJIEH] B
OCHOBY HaBYaJIbHOI BUOIPKH TaKOrO BUIY:

(6,09 5,090 409 ), 6 < 1K), (M

ne xl(”’ &"), xz(”’&"), y("":) — BIAIIOBIIHO 3HAYEHHS BX1THUX
1 BUXIJHUX 3MIHHHMX 3 XapaKTepHCTHK 00 €KTiB JOCIixy
n=y, i1 & K -
eKCTIEpUMEHTAIBHUX JIaHUX Y HaBYaIbHIN BUOIpIIi.

baza mpaBun Qopmyerscs 3a  IPUHHATOIO

MPOIETyPOI0 3 ypaxyBaHHSAM CKJIQJHOCTI 00’€kTa i
OTpPUMAaHKX 32 BXOAaMHU/PO3paxXyHKaMH JBOX IMOKa3HUKIB

3arajpHa  KUIBKICTB

(3MiHHI X|,X, ). Cepel MOHITOPUHIOBUX XapaKTEPUCTHK

00’€KTIB BCTAHOBIIOIOTH X MiHIMAJIbHI Ta MaKCHUMaJbHI
3HAUYEHHsA, SAKi 32 JaHUX YMOB  BiJOOpaXkaroTh
MOKJIMBOCTI JOCATHEHHS OakaHux ired. IlomiOHuM
YMHOM AaHAII3YIOTh BHXINHI JaHi — CTaH CHCTEM Y
min

He3anoBiIbHOMY (y' ) 1 BIAMOBIZHOMY O BHUMOT 32

OPUAHATHUM TPUPOJHUM/OMyCTUMUM PiBHEM (y ™ ):
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min max min max min _ max
xle[xl » X 1xze[x2 s Xy lyE[y .y ]

BignoBimHO MO TPWHAHATTS pilieHh B yMOBaX
HeBU3HAYCHOCTI [8] 1 HagaHHA EKOJOro-eKOHOMIiYHOI
OLIHKK CTaHy O0’€KkTa TIPU HETOYHOCTI  BXiJIHOI
inpopmarii [9] BimoOpakatoTh IIEBHUM YHHOM PO3TOALIT
MIPOCTOPY 3MIHHUX.

Bin ¢opMyeThes 32 TOUYKOBOIO OLIHKOIO (YHKINIT
HAJIEXKHOCTI, BpaxOBYIOUH OCOONMBOCTI  HAaJaHOTO
00’€KTa CHCTEMHOTO aHaNi3y y BUTIAAL «cTaH( — mporiec

— craH0 (cranl)», BcraHoBieHHS x; /& 3a yYMOBH
icHyBaHHs (HacIiIKaMH) X, /1, IO JO3BOJIAE OLIHUTH

X; /& 3a3HaHHAM X, /7M.

TToyaTox »

CraH HaBKOJIHUIITHEOT'O cepcaoBuIla

Q4

Cman 06’exma: cucremMa Oyab-KO1
CKJIAJIHOCTI 1 yTBOPEHHS

30BHINIHI | BHYTpILIHI
(haxTOpH 3MiH — TIPOLIECH —
necradinmizamii

O1iHKa BiITOBIIHOCTI
MIPUPOTHUM BIACTUBOCTSIM 1
SIKOCT1 IIEBHUX CHUCTEM 3

p=0950=0,05

Ouminka
HEBH3HAYEHOCTI 32
JIOKAJIEHOIO
iH(pOpMaiiHOIO

AS <10%( lim AS;,AS,,,AS, —>0) S —S2 — 0

OrmiHka piBHS CTaOUTEHOCTI CTaHy CHCTEM:

Ax=0,xeX

enrpormiero (IE) 3a

v

3MIHAMH T JOKaJIBHOL
cknagoBoi 0...0,38

KinneBnii ctan 3a QyHKIIEIO CTPYKTYpHOI €HTPOMil

(piBeHb i cTyHiHB PiBHOBArn)

3HATTA HEBU3HAUCHOCTI, OIliHKa iHTerpaibHoi IE

Orminka piBHS HeBiAmoBigHOCTI 32 AS : P > 0,99 mis
KpHTepiiB cTabiIbHOCTI CUCTEMHU

v

AHaJi3 IpUYUH HEBIAMOBITHOCTI: ghakmopu
@yHKYioHanbHoCmi cucmem, OIiHKA BaTOMOCTI

A

XapakTepucTHKa BipOTiAHOCTI MPOSIBY
PHU3HK-(aKTOpiB, OIIHKA 3aTraJIbHOTO
CTaHy CHCTEMH

A

A

Hetitpasnizanist pusukis

Enrpomiiina orinka ¢akTopis
BiJIXWJICHD 32 IMOBIpHICTIO p
MpOSABY: AS>>+

Oninka p nposiBy: AS >>—,
0CTaTOYHOI eHTpomil

A

y
Cra0imizarist 3a paxyHOK 1epe0yI0B;

OriHKa BipOriHOCTI MO3UTHBHUX 3MiH 32 (aKTopaMu

camoopranizauii BignosinHo 1o HC

Puc. 1. EnTponiiina omiHka cTaHy CUCTEMH 1 pu3uK-(akTopis
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Ha HpaKTI/IHi 34CTOCYBAHHA 3aIIPOIIOHOBAHOI' O

AHai3 npenMeTHoi 00JacTi JO3BOJHMB BUIUIHTH

miaxony (dbopmyBaHHSA 3HAHHSA-OPIEHTOBAHOTO U JeTalli3yBaTW TakKi OCHOBHI Oi3Hec-mpouecu (podotn)
iHpopMmamiiiHOro  3abe3medeHHs 3acTocoBaHo s (pwc. 2).
pO3B’sSI3aHHA  3aBJaHb B  CHUCTEMi  €KOJIOIiYHOrO
MOHITOPHUHTY.
ﬂlﬂngEMCTBD, ¢ KiaT i
thafpuka Ta OB
JHue
g' P JaHino
SEORRRERA KAATHHiM
e s 0EE %
[ T ;
r o
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vl ) HaHeHa FK
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L T
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B Op. A iHpopmaL na
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CucTena ROy CTery

e
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e
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e
e
e

e
e
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HaMEHHA
r Ouka PR
HEMOBHH
CEpELOENLE
CPEADEMLE CucTems i
CTaH ; AR om0 PesyneTati
i
) CTaHY
CEpEROBHLE — Mpomosy
o s B A Ty
i KaHURHTRALI A RN
T TR LEHTRELIA

PEMDEMHM 3

Tttt Aot At

B

Puc. 2. Jliarpama 1moTokiB gaHuX

BucHoBKM 1aHOrO 10CTiAKEHHS i NePCHEKTUBH
NMOJAJIBIIOr0 PO3BUTKY JIAHOI0 HANIPSAMKY.

Y  pobori po3pobrmeHO  iHpOpMamiiiHE 1
ITOPUTMiYHE 3a0e3MeueHHs peayizamii CHCTEMHHX
METOJiB BHU3HAYCHHS CTaHy CKJIQJHUX CHCTEMHHX

00’€KTIB, IO I03BOJIMIIO OTPUMATH TaKi Pe3yJIbTaTH:

1) 3anpoBagWMTH YIOCKOHAJICHHS METOAMIHOTO
3a0e3MeueHHs] OL[IHKM CKJIQJHUX CHUCTEM 3 METOI0
(bopMyBaHHS KOMITIJIEKCHOI 3HAHHA-OPIEHTOBAHOI
CHCTEMH aHaJi3y JOCIiIKYBaHOTO 00’ €KTa;

Cnucoxk  JjurTepartypu: 1. Ilpaneuweunu  H. B.
OHTpONUKHBIE U APYrHE CHUCTEMHBIE 3aKOHOMEPHOCTHU:

2) po3poOuTH anTOpUTMIYHE 3a0e3MCUCHHS
SHTPOMINHHOI OIIIHKK CTaHy CUCTEMH 1 PU3HK-(PaKTOPiB
JUISl YIOCKOHAJICHHS METOJIUK OLIHKM CTaHy CKJIaJHHUX
cucreM (puc. 1);

3) mnokasaHa NpaKTHYHA peaji3alist 3HaHHS-
OpIEHTOBAHOTO iH(pOpMaIIIfHOTO 3a0e3rmedeHHs
3aCTOCOBAHO IS PO3B’SI3aHHS 3aBAaHb B CHCTEMI
€KOJIOTIYHOI0 MOHITOPMHTY Ha TIPHKJIaai Jiarpamu
MTOTOKIB JaHuX (puc. 2).

Bompocsl  ympaBnenust cinoxHbIME cuctemamu/ U.B.
[Mpanrumswiyg; WH-T npobnem ynpasienust um. B.A.
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