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M. M. KO3YJIA
3HAHHSA-OPIEHTOBAHA KOMIIVIEKCHA METOAUKA OHIHKU CTAHY CKJIAJHUX CUCTEM

VY cratTi po3rmsaHyTi 3amadi (GopMyBaHHS METOMONIOTiH aHAN3y MaHMX CTOCOBHO CKJIAJHUX CHCTEMHHUX YTBOPEHb HAa OCHOBI
3HAHHSA-OPI€EHTOBAHUX CHCTEM Yy KOMIUICKCHIH OWIHII cTaHy. Po3rmsmaerscst oOIiHKa BiAXWICHHS Bif ampiopi NpUIHATOrO
MIPUPOIHOTO PETYIIOBAHHS TOMEOCTa3y «00’€KT (CHCTeMa) — HAaBKOIUIIHE CEpPEIOBUIIE». PO3B’SM3aHHA OI[IHKH BiIXWICHHS
po3risiae 3MiCTOBHICTD YIPABIIHHS SK BCTAHOBJIEHHS IIOYaTKOBOI pIBHOBard Ha Oymb-sSKOMY piBHI Opraisamii CHCTEMH.
ChopMoBaHO cxeMy aITOPUTMIYHOrO 3a0E3ME€UeHHS OMIHKH CTaHy CHCTEMHHX O0’€KTIB Ha OCHOBI 3alpoBaKeHHS (YHKII]
BIJIIOBIMHOCTI y BHTILINI iH(GOpMamiiHOI eHTpomii i aHamizy pusHK-¢paxTopiB. Po3rmsHyro anamiz mpeamerHoi o0macti, o
JIO3BOIMIIO BHJUIATH ¥ JeTali3yBaTH OCHOBHI Oi3Hec-mporecH. Po3risHyra NpakTHYHA peami3allis 3HaHHSI-OPI€HTOBAHOTO
iHpopMamniiiHoro 3a0e3medeHHs Il PO3B’SI3aHHSA 3aBJaHb B CHCTEMI MOHITOPHHTOBHX CHCTEM YIIPABIIHHS SIKICTIO CKJIaJHUMH
CHCTEMaMH.

KniouoBi cioBa: 3HAaHHSA-OPI€HTOBAaHI CHCTEMH, PH3HK-aHANi3, (YHKIS BIAMOBITHOCTI, OLIHKa SKOCTi, iH(opMmariiHi
MTOTOKH, 1HPOPMAIIHHO-aNTOPUTMIYHE 3a0€3TCUCHHS.

B cratse paccMoTpens! 3amaun (HopMHEPOBaHHUS METOROIOTHH aHAM3a JaHHBIX OTHOCHTEIIFHO CIOXKHBIX CHCTEMHBIX 00pa30BaHUH
Ha OCHOBE 3HAHME-OPHEHTHPOBAHHBIX CHCTEM B KOMIUICKCHOH OILICHKE COCTOSIHHS. PaccmaTpuBaeTcsi OIEHKa OTKJIOHEHUS OT
anpHOpH TPHHATOTO €CTECTBEHHOIO PErYIHPOBaHUS roMeocTasza "oOBeKT (cucrema) — OKpyxkKaromas cpexa’. Permmenue oreHkn
OTKJIOHEHHSI PAcCMATPHBACT COAEPMKATEIBHOCTH YIPABICHUS KaK YCTAHOBICHHS HAYAaJIBHOTO PABHOBECHS Ha JIOOOM ypOBHE
opranm3anmu cucrtembl. ChopMHUpOBaHa cXeMa AITOPUTMHYECKOTO OOECIICUCHHUS OICHKH COCTOSIHHS CHCTEMHBIX OOBEKTOB Ha
OCHOBE BHEJPEHMS (DYHKINH COOTBETCTBHS B BU/E MH()OPMAIOHHONW SHTPOIHH U aHAIM3a PUCK-(PAaKTOpoB. PaccMoTpeH aHamms3
MIPEAMETHOM 00JIaCTH, KOTOPBIH IO3BOJIMJI BBIACIHTh M JETAIM3HPOBATH OCHOBHBIE MpoIecchl. PaccMoTpena mpakrmdeckas
peanm3anysl 3HaHHE-OPHEHTHPOBAHHOTO WH()OPMAIOHHOTO OOECHEYEeHUs 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 00eCTICUeHHE.

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 JIOCT/DKEHHSI pOOOTH CHpsIMOBaHiI Ha
BH3HAYEHHS KOMIUIEKCY CHCTEMHHMX METO/IB Mi3HAHHS
CKIAIHUX CHCTEMHUX OO0’€KTIB JUI1 IIABHILEHHS
e(eKTUBHOCTI iHpOpMaIiitHIX TEXHOJIOT1H
IHTENICKTyaIbHOT O0pOOKHM MaHWUX 1 SKOCTI TIOJAHHS
pe3ynbTariB A NPUHHATTA pIlIeHb YpEeryJioBaHHS
COLIIAJIFHO-EKOJIOr0-eKOHOMIYHMX BiJHOCHH Ha OCHOBI
ineHTHOiKanii 3HaHb. 3HAHHA-OPIEHTOBAHI CHUCTEMH Y
KOMIUIEKCHIH  OIIiHII ~ CTaHy  CKJIQAHUX  CHUCTEM
JIO3BOJISIIOTH  TIOJIETTIIMTH  PO3B’SI3aHHSA 337a4  CTAJIOro
PO3BHUTKY, JI¢ HEOOXITHMM € BpaxyBaHHSI IPHPOAU
PI3HOpITHAX CHCTEM 3 BiJIIMOBIMHOI 0a300 Taly3eBUX
3HaHb.

MerTta i mocTaHOBKA 3a1a4i JOCTi;KeHHA.

Meroro pobot € po3poOka iH(popMaIiitHOT i
NTOPUTMIYHOI ~ MIATPUMKH — peamizamii  CHCTEMHHX
METOMiB BHU3HAYCHHS CTaHy CKJIQJHUX CHCTEMHHX
00’€KTIB IS MIiABHIIEHHS €(EKTUBHOCTI TNPHHHSATTS
pitens B cdepi ynpaBimiHHS SIKICTIO CKIaJHUMH

CHCTEMaMH, YperymoBaHHS ix Oe3meyHoCcTi Ha
ocHOBI imeHTH(iKalii 3HaHE. Y poboTi mepenbaueHO
BHPIIINTH TaKi 3a7a4i:

1) ymockoHaleHHS METOIUYHOTO 3a0e3NedeHHS
aHaJli3y JaHUX CTOCOBHO CTaHy CKJIAJHHX CHCTEMHHX
YTBOpPEHb, IO 00’€KTHBHO OOYMOBJIEHO HEOOXIiIHICTIO
CHiBICHYBaHHS TEXHOTE€HHUX 1 IPUPOJHUX CHUCTEM;

2) po3poOJIeHHsST aITOPUTMIYHOrO 3abe3nedeHHs
OLIHKK CTaHy CHCTEMHHX OO0’€KTIB Ha OCHOBI
3armpoBa/DKEHHS  (YHKUIT BiAMOBiAHOCTI y BUIIIAIL
iH(pOpManiiHOI eHTpoMmii 1 aHai3y pU3UK-(aKTOPiB;

3) 3alesnedyeHHs  aBTOMaTu3alii  OOpPOOKH
iHpopMalifHIX  TOTOKIB  JaHWX  MOHITOPUHTOBHX
JIOCHI/DKEHb  CKJIAAHUX 00 €KTIB Ha  OCHOBI
iH(pOpMaIIHHO-TTPOrPaMHOT0 KOMILIEKCY 3

BUKOPHCTaHHIM 3HAHHSA-OPI€EHTOBAHUX 0a3 JaHMX.
Marepianu 10C/IiIKeHb.
VY cucremMHOMY aHami3i Ui 33734 ONTHMAaIbHOTO
YIpaBiiHHSA, NPUAHATTS pIilleHb B YMOBax HPOSIBY
cUTyalii HeiHpOpMaTHBHOCTI, BiZICYTHOCTI 3HaHb
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PO3IIISAETHCS 3aBIaHHS PO3KPHUTTSI HEBU3HAUEHOCT!I.

VY cucremax, IO PO3BHMBAIOTHCS, MEPIOJUMIHO
3MIHIOIOTBCSI 3aKOHHM TIOBEIIHKH, CTPYKTYpa, LUISIXH
€BOJIIOII1, BHYTPIIIHSA CHUMETpis, BiAOYyBaeThCS pPO3Iii
CHCTEM Ha aKTyalli30BaHy i NMOTEHLiHHY YaCTHHH i T.II.
VY KoHHemnmii AWHAMIYHUX CHCTEM 3aMICTh HE3MiHHHX
MIPOTSATOM KHUTTSI 3aKOHIB 1 3aKOHOMIPHOCTEH, Yy SIKHX

TIparHeHHs 10 piBHOBaru € TIPaBUIIOM,
3alpOBa/DKYIOTHECA  TEPIOJUYHO MIHJIMBI  3aKOHH i
3aKOHOMIPHOCTI  (CITOCOOM  TOBOKEHHS), Y SIKHX
piBHOBara Ccra€ BHKIIOYEHHSIM. HepiBHOBaXKHICTBH

BH3HAYAETHCS K CYTHICTH €BOMIONIT 1 (DYHKIIOHATBHOCTI
CKJIAJIHUX CHCTEM.

Jlis aHaAMizy CKJIaHUX YTBOPEHb 3aCTOCOBYETHCS
MIPUHOMI  CaMOOopraHi3alii CHUcTeMH, BIJIOBIIHO MO
SIKOTO PYXOMiii MaTepii BIACTHBI TEHACHINI MOBLIBHOL
oprasizanii B OLIbIIE CKIaJHI CHCTEMH NPH CIIOHTaHHIN
Jerpagamii 3 POCTOM  HEBIOPSIKOBAHOCTi, IO
XapaxTepusyeTbest GyHKIieto eHtpomnii. Lleidt npuHmn €
BIIOWTTSAM TOr0 OYEBHIHOrO (HaKTy, IO HABKOJIWIIHS
IIHACHICTh BUSBJISAE TOPSA 13 TPOIECAaMHU PO3CIFOBAHHS
eHeprii 0e3Ji4 mporeciB, y SKUX €HEepris He PO3CIIOeThC,
a, HaBIAKM, KOHLEHTPYETHCS 3 YTBOPEHHSIM Oinblie
CKJIATHUX CHCTEM 3 OibIe mpocTux [1-5].

HesBakatoun Ha yHIBepCaIBHICTH 3HAYCHHS
eHTpomii A pi3HUX Tajdy3ed 3HaHb, HABITh y MeEXax
OJHi€] NUCHUIUTIHA €HTPOIIIsl, TPAKTYETHCS MO-PiZHOMY,
y3arajJpHIOIOYM OOCTAaBHHHM, CHTYyallil, SBHWINA, IO
BITHOCATHCS /IO TIOHSTTS IIEPETBOpEHHs (mepekyaja i3
rpempkoi). Take momaHHS eHTpOMmii MOB’s3aHO 3 i

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

Kinnesnii cTaH CKJIQJIHO1 CHUCTEMU
BCTAaHOBIIOETHCS 32  CTPYKTYPHOK  CHTPOIIEO,

BIJIIIOB1JTHO 10 K01 ()OPMYETHCS NMPATHEHHS CUCTEMH 10
piBHOBaru 3a 00’€KTUBHHMH BUMOT'aMH JIPYrOro 3aKOHY
TePMOJANHAMIKH [1]. 30BHITIIHE HaBKOJIMILIHE
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 IpPHU [bOMY HECTaOUIFHOCTI IIOB’S3aHO 3
mpolecaMy  ajanTamii, BHHUKHEHHS  JIOKAIbHHUX
ckimagoBux iHdopmaniiHoi entpomii (IE). CykymnHicTh
nokanbHux 1E Bu3Hawae iHTerpanpHy ckianoBy IE, sxa
BIAIIOBIIAa€ 3a CTYIIiHB JOCSITHEHHS piBHSA
HE3aBEPIICHOCTI aJarnTariii.

V3romkeHicte  00’ekTa 1 HABKOJWIIHBOTO
cepeqoBUINA, TOOTO BCTaHOBJICHHS CTaliOHAPHOCTI iX
BiJTHOCHH, ajanToBaHOCTI  OXMH A0  OJHOTO
imeHTnQIKyeThCS Yepe3 3pOCTaHHS PiBHSA CTPYKTYPHOL
SHTpoOmii 3a TIOpOroBi 3HAYCHHS, IO OOYMOBIIIOE

iH(pOpMaiifHy eHTPOIIiIo MpK 3pocTaHHi ii iHTerpaabHOl
CKJIa7I0BOi. 30UIbIIEHHS eHTpomii A0 1i MakcuMymy B
TOYIll  HEBINMOBIMHOCTI OOYMOBIIOE  TeEpexix 110
HMOBIpHICHOTO CTaHy, IEPETBOPEHHS CTPYKTYpHOI B
iHpOpMaIIiifHy CHTPOIII0 3 MOBENCHHAM 10 HyIs Il
JIOKAJIBHOI CKJIQJOBOI 1 HAOMMKEHHAM 1O MaKCHUMyMY
(G yHKIIT IHTETpaIbHOT €HTPOIII].

Taka TOCHIOBHICTh CTaHIB, MPOIECIB CKIaNae
CYTHICTH ~ TapMOHIHHOCTI  B3aeMoAii  (IIpUPOIHOI
CTalioHapHOT (YHKIIOHAJIBHOCTI) 00’eKkTa i
HaBKOJIMIIHBOTO CEPEJOBHUINA, CHUCTEM BHYTPIIIHBOTO
00’€KTHOTO CepeIoBUINIA.

OniHka BiAXWICHHS BiJ amnpiopi NPHHHATOTO
MPUPOJHOTO  DEryJIOBaHHA  TI'OMEOcTady  «00’€KT
(cucrema) — HABKOJIUIIIHE CEPEOBUILE» BU3HAYAETHCS K
BUHHMKHEHHS 1 pO3BUTOK pU3nKy. Po3B’s13aHHs 1i€l 3a1a4i
pO3IIIsiiae 3MICTOBHICTH YIPaBIiHHS SK BCTAHOBIJICHHS
IIOYaTKOBOI piBHOBAaru Ha Oyb-SKOMY PiBHI OpraHizamii
cucTeMd. 3a YMOBHM CTBOPEHHS IIiJIECHPSMOBAaHOI
CHCTEMH TIEBHOI SKOCTI peati3yloTb KepOBaHI 3MiHM 3a
CHCTEMOI0  3aXO/iB  CIELiaJli30BAHOIO  YIPaBJIHHS.
JIOCSITHEHHSI TOYKM BIATIOBIAHOCTI TapaHTYETHCS MpPH
MiHIMQJIBHOMY PH3WKY HpUHHATTA  pilICHHS: HE
BTPY4YaHHS, a KOHTPOJIb CaMOBUIBHOI ajanTamii 3a
paxyHOK JIOBUTBPHHMX  IIPOLECIB;  pETYyNIOBaHHA 1
VIpaBIiHHA A0 MaKCUMAJIBHOIO YIOPAIOKYBaHHSA 1
camoopraHizarii 00’ekra
(AS — 0,5, » min— AS>0,S, »>max) (puc. 1) [7].

3a MOHITOPUHIOBOIO iH(OpMAaLi€r0 (HOPMYIOTECS
BUOIPDKM TOYATKOBUX JIaHMX, BPAaXOBYIOUM HAsBHICTh

n=y;

BIJIOMOTO 1 JTOCTaTHBOTO OOCSTY 3HA4YCHB ISt

BCTaHOBJICHHSI TOYHOTIO 3HAYEHHS ‘2, 0 TIOKJIQJIEH] B
OCHOBY HaBYaJIbHOI BUOIPKH TaKOrO BUIY:

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

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

baza mpaBunm QopmyeTscs 32  IPUHHATOIO

MPOIETyPOI0 3 ypaxyBaHHSAM CKJIQJHOCTI 00’e€kTa i
OTPUMAaHHKX 32 BXOAaMHU/PO3paxXyHKaMH JBOX ITOKA3HUKIB

3arajJpHa  KUIBKICTB

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

00’€KTIB BCTAHOBIIOIOTH X MiHIMaJIbHI Ta MaKCHUMAaJlbHI
3HA4YeHHsA, SAKi 32 JaHUX YMOB  BiJOOpakaroTh
MOKJIMBOCTI JOCATHEHHS OakaHux Iiired. IlomiOHuM
YMHOM aHAII3YIOTh BHXIIHI JaHi — CTaH CHCTEM Y
min

He3aloBiIbHOMY (y ) 1 BIAMOBIZHOMY O BHUMOT 32

OPUAHATHUM OPUPOJHUM/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 TPWHHATTS pilieHh B yMOBaX
HeBU3HAYEHOCTI [8] 1 HagaHHA EKOJOro-eKOHOMIiYHOI
OLIHKK CTaHy O0’€KkTa TIPU HETOYHOCTI BXiJTHOI
ingopmarii [9] BigoOpakaroTh IIEBHUM YHHOM PO3TOALIT
IIPOCTOPY 3MIHHUX.

Bin ¢opMyeThes 32 TOUYKOBOIO OLIHKOIO (QYHKINT
HAJIEXKHOCTI, BpaxXxOBYIOYH OCOOJNMBOCTI  HAJaHOTO
00’€KTa CHCTEMHOTO aHaNi3y y BUTIAAL «cTaH( — mporiec

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

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

TToyaTokx »

CraH HaBKOJIHUIIHEOT'O cepecaoBuIla

Q4

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

30BHIMNIHI i BHYTpILIHI
(haxTOpH 3MiH — TIPOLIECH —
Jecradimizamii

O1iHKa BiAITOBIIHOCTL
MIPUPOTHUM BIACTUBOCTSIM 1
SIKOCT1 IIEBHUX CHUCTEM 3

p=095a=005

OumiHka
HEBH3HAYEHOCTI 32
JIOKAJIEHOIO
iHpOpMaiiHOIO

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

OriHka piBHS CTa0UTEHOCTI CTaHy CHCTEM:

Ax=0,xeX

enrpormiero (IE) 3a

v

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

Kinnesnii ctan 3a QpyHKILIEIO CTPYKTYpHOI €HTPOMil

(piBeHb i cTyIIHB PiBHOBArn)

3HATTA HEBU3HAUCHOCTI, OIliHKa iHTerpaibHoi IE

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

v

AHaJi3 IpUYUH HEBIAMOBITHOCTI: ¢hakmopu
@yuxyionarbnocmi cucmem, OiHKA BaroMOCT1

A

XapakTeprCcTHKa BipOTiAHOCTI MPOSIBY
PHU3HK-(aKTOPiB, OIIHKA 3aTraJIbHOTO
CTaHy CHCTEMH

A

A

Hetitpasnizanist pusukis

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

Omninka p nposiBy: AS >>—,
0CTaTOYHOI eHTpOomil

A

y
Cra0imizarist 32 paxyHOK 1epe0yI0B;

OriHKa BipOriIHOCTI MO3UTHBHUX 3MiH 32 (aKTopamMu

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 (podborn)
iHpopMmamiiiHOoro  3abe3medeHHs 3acTocoBaHo s (pwc. 2).
pO3B’S3aHHA  3aBJaHb B  CHUCTEMi  €KOJIOTiYHOrO
MOHITOPHUHTY.
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PEMDEMHM 3

Tttt Aot At

B

Puc. 2. Jliarpama 1moToKiB gaHUX

BucHoBKM JaHOrO 10CTiAKEHHS i NEPCHEKTUBH
NMOJAJIBIIOr0 PO3BUTKY JIAHOI'0 HANIPAMKY.

Y  pobori po3pobrmeHO  iHpOpMamiiiHE 1
QITOPUTMiYHE 3a0e3MeueHHs peaylizamii CHCTEMHHX
METOMiB BHU3HAYECHHS CTaHy CKJIQJHUX CHCTEMHHX

00’€KTIB, IO JI03BOJIMIIO OTPUMATH TaKi Pe3yJIbTaTH:

1) 3anpoBagMTH YJOCKOHAJICHHS METOAMIHOTO
3a0e3MeUeHHs] OI[IHKM CKJIQJHUX CHUCTEM 3 METOI0
(dbopMyBaHHS KOMITJIEKCHOT 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 METOJIWK OLIHKM CTaHy CKJIaJHHX
cucreM (puc. 1);

3) mokasaHa NpaKTHYHA peaji3alliss 3HaHHS-
OpIEHTOBAHOTO iH(pOpMaIIifHOTO 3a0e3redeHHs
3aCTOCOBAHO I PO3B’sI3aHHS 3aBAaHb B CHCTEMI
€KOJIOTIYHOI0 MOHITOPMHTY Ha TIPHKJIaai Jiarpamu
MTOTOKIB JaHuX (puc. 2).

Bompocsl  ympaBnenust cinoxHbIME cuctemamu/ U.B.
[Mpanrumswig; WH-T npobnem ynpasieHust nm. B.A.
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