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Tkauenxo B. B. Indopmariiiina TEXHOJOTIS MATPUMKUA TPUHHSATTS PillIeHb
Ipy BUHUKHEHHI HAI3BUYAMHUX CHUTYaIlld TPAaHCKOPJOHHOTO XapakTepy. —
KBamidikarriiiHa HaykoBa mpalls Ha IpaBax pyKOIHCY.

Jucepraiiiss Ha 3100yTTS HayKOBOTO CTYNEHS KaHJWJaTa TEXHIYHHUX HAyK
(moxtopa  ¢imocodii) 3a  cmemiamphicTIO  05.13.06 —  iHbOpMariitHi
texHosorii (122 — koM’ 1oTepHi Hayku). — HallloHaabHUM TEXHIYHUN YHIBEPCHTET
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06 ’ekmom 00CNiOIHCeHHs € TIPOLIECH MIATPUMKH NPUUHATTS PIIICHb TPH
BUHUKHEHH1 HAJA3BUUAWHUX CUTYalllil TPAHCKOPJAOHHOTO XapaKkTepy

IIpeomemom Oocnidxcennss € Monieni Ta 3acoOu mooyaoBu iHGOpMaliitHOL
TEXHOJIOT1i MIATPUMKH TPUUHATTS pIillleHb NPU BUHUKHEHH! HaAJA3BHYAWHUX
CHUTYaIlill TPAHCKOPIOHHOTO XapaKTepy.

Jlucepraiiirto MPUCBSYEHO BHPIMICHHIO aKTyaJIbHOI HAYKOBO-TIPAKTUIHOL
3ama4yl CTBOpEHHs 1H(OPMAIITHO-aHAIITUYHOT CUCTEMH MIATPUMKU TPUUHSITTS
pimieHb npu BUHUKHEHHI HC TpaHCKOPIOHHOIO XapakTepy HUISXOM PO3pOOKH
KOMITJIEKCY Mojeneir 30opy Ta imeHtudikamii irdgopmamii s TiATPUMKH
NPUIHATTS pillIeHb B YMOBaX HEMOBHOI 1H(QOpMaIIli B peKUMI PeaIbHOTO Yacy.

VY Bcryni OOTpyHTOBAHO aKTYyaJbHICTh TEMH JucepTallii, chopMyiIboBaH1
MeTa Ta 3ajJlayl JIOCHIIKEHHS, OXapaKTePU30BaHO HAYKOBY HOBHU3HY Ta MPAKTHYHE
3HAYEHHSA OTPUMAaHUX pe3yJbTaTiB, HABEACHO 1H(OPMAII0 MPO BIPOBAIKEHHS
pe3ynpTaTiB poboTH, TX anpodariro Ta myOmiKarii.

Y mepmoMmy po3auIl MPOBEAEHO aHali3 Cy4yaCHOrO CTaHy HayKOBHUX
JOCIIKEHb B 00JIaCT1 €KOJIOTIYHOTO MOHITOPUHTY Ta TEXHOJIOT1H OIIHKH PU3UKY
BunukHeHHsT HC. Yucno ta sKICTh iICHYIOUMX MOJENiel Ta METOJIB BU3HAYCHHS
OCHOBHMX MapaMeTpiB PU3UKY, & TaKOX MPOrpaMHUX 3ac00iB, 10 JO3BOJISIOTH
MPOBOJAWTH OIIIHKY IMX MapameTpiB, pocTe, SK 1 KUIBKICTh OpraHizaiii, ski
IPaLO0Th B Taly3l ekoJjoriyHoi Oe3meku. [IpencraBieni B HaykoBid JiTeparypi

MCTOIN MICTITH B OCHOBHOMY OerMi MCTOAUKH, YaCTO 6a3y10TI>CH Ha



HEJIOCTaTHBO anmpoOOBaHUX JAHUX Ta HE PO3TISAAOTH y3arajlbHEHY MOCTAHOBKY
3aBIaHHS.

Cucrema, ska 37aTHa BHKOHYBAaTH 3aBJaHHS MOHITOPUHTY CTaHy
HABKOJIMIITHHOTO CEPEOBUINA TOBUHHA MATH BiJIMOBIAHE MPOTrpaMHe, anapaTHe Ta
iHhopmariiiine 3a0e3meueHHsa. IcHye ro0anpHa TpoOIeMa KOHTPOFOBAHHS
MOKAa3HUKIB HAaBKOJMIITHHOTO CEPEIOBUINA HA TPAHCTPAHUYHHUX TEPHUTOPISIX, aiKe
3a0be3reueHHs MOBHOI 1H(oOpMaIli Ta YITKOro IJIaHy KOOpJWHAIII diil y pasi
BUHUKHEHHS HAJ3BUYAMHOI CHUTYyallli € HEMOXJIWUBHUM. J[7s OIliIHKM BUKHIIB Ta
imeHTrdIKaIii HalOUIBII MIKIUIMBUX PEYOBUH 3p00JIEHO ymop Ha 30ip JMaHuX 3
BUKOPUCTAHHSM  E€JICKTPOHHUX BUMIPIOBAIBHUX MPUCTPOIB  JUCTAHIIMHOTO
CIIOCTEPEXKEHHSI B pEXUMI peanbHoro vacy. Ha wmicusgx pobotu cimyx0 3
nikBigyBaHHss HC BUKOPHCTOBYIOTHCS PI3HOMaHITHI MEPCOHAIBHI MPUCTPOI, SKI
30UpalOTh aKTyalbHy 1H(OpPMAILI0O MPO TMOTOYHUM CTaH HABKOJHUIIHBOIO
cepenoBuia. 3iOpana iH@opMallis MOBMHHA OyTH IIBUAKO Ta Oe3mnepediitHo
neperaHa B KOMaHIHI IEHTPU IS KOOPJWHAIl JISTIBHOCTI Ta 3a0e3redyeHHs
KOMYHIKaIlil M)XK pI3HUMU TeorpadiyHo BIJOKPEMIICHUMH IMiAPO3A1TaMH.

Hpyruii  po3mial  MOPUCBIYEHO  TEOPETUYHIM  OCHOB1  imeHTUDiKaIii
BuHukHeHHs HC TpaHCKOpAOHHOTO XapakTepy Ta aHamily THIOBHX 3a1ad
OpUMHATTSA pimieHb B ymoBax BuHUKHeHHS HC. BBeneHo HeoOXiHI MOHATTA
anreOpu TpPENUKaTiB, SKa € MEePEeBIPEHUM MaTEeMaTUYHUM IHCTPYMEHTapieM MIJis
3aMucy BIJIHOIIIEHb, BUSBJICHUX Ha MPOCTOpi o3HaK. Po3pobiieHo meToa 300py Ta
igeHtudikamii  iHbopMamii AN MIATPUMKA TPUUHATTA — PIIIEHb HUIIXOM
dbopmartizariii iHTEIEKTyaTbHUX TIPOIIECIB CIIPUHHSATTS €KOJIOTTYHOI 1H(pOopMaITii.

B cyuacHux ymoBax 30uiblyeThes pu3uk BuHukHeHHsT HC, siki xapaktepu-
3YIOThCSI 3HAYHOIO €KOJIOTIYHOIO Ta €eKOHOMIUHOIO mKo010. B xomi mikBinamii HC
BUHHMKA€ HEOOXITHICTh y TTOBHIM, TOCTOBIPHIM Ta cBoeyacHiil iHpopmariii. 36ip aa-
HUX 3JIIHCHIOETHCS 3a JIONMOMOTOI0 JaTUMKIB Ta MPUJIaaiB abo 3a JOTOMOTOIO BBE-
JIeHHs JaHUX 4yepe3 iHTepdeiic kopucTyBaua. Bupienns 3apnanp opraHizaiii 00-

poOKHU exo0r1uHO1 1HGOpMAIIli T103BOJISIE 3SHU3UTH PU3UKU Ta HEBU3HAYEHICTh MIPU



NPUUHATTI pIlIeHh MOCAAOBUMU ocoOamu. J[kepemamu BuXigHOI 1H(opMmarlii €
npuiIaau, IPOTpaMHi CUCTEMH Ta J030PH, 111 JaHI MalOTh Pi3HUIN GopmaT Ta KaHa-
7Y mepenadi JaHux. Y 3B’S3Ky 3 LIMM, OCOOJIMBICTIO iXHBOI 0OpOOKH € HEoOXl -
HICTh Y3TOJKEHHSI HEOTHOPITHUX JaHWX Ta iXHS Bi3yalli3allis B PEKUMI peaJbHOIO
gacy. B po6oTi po3pobiieno meton 300py Ta imeHTrdikamii iHGopMarii 11 miaT-
PUMKHU TIPUHHATTS pimieHb B ymoBax BuHMKHEHHS HC 3a paxyHox (opmanizamii
IHTEJIEKTYaJIbHUX IPOIIECIB CIIPUMHATTS €KOJIOT1YHO1 iH(OopMallii Ha OCHOBI BHUKO-
pHUCTaHHS anapaTy ajareOpu CKIHUCHHHUX MPEUKaTIB.

VY TpetromMy po3niii po3MISIHYTO 0a30Bl 3acajy CTBOPEHHS iH(OpMaIiiHOT
TEXHOJIOT1i MATPUMKH MPUHHATTS pimeHs npu BuHukHeHH1 HC TpaHckop10HHOTO
XapakTepy; MPOBEJEHO aHaji3 JKepesl Ta MOTOKIB €KOJIOriyHOoi1 1H(opMarlii, sika
BUKOPUCTOBYETHCS B TPOIIECI MPUHHATTS PIIIEHh MPU OpraHizailii B3aeMojii Ta
mikBiaamii HacaiakiB BUHUKHEHHS HC; po3po0ieHo Mojelb OL[IHKA €KOJOTTYHOL
CUTyallli Ha OCHOBI OOpOOKM MOHITOPUHTOBHX JaHUX CHUCTEMH EKOJIOT14HOT
Oe3mneku, Mo 3a0e3Meunsio CKOPOUEHHS Yacy Ha 30ip Ta 00poOKy JaHMX B yMOBax
BuHUKHEHHST HC TpaHCKOPJOHHOTO XapaKTepy.

bazoro asis BupileHHs 3a/1a4l MOHITOPUHTY CTaHy HAaBKOJHUIIIHBOTO CEpeJo-
BUIIIA € KOHIENTyaJlbHa MOJIENb, AKa (popMalizye BiJHOIICHHS MIX JKepelaMu
JAHUX, METOJIaMH Ta 3aco0amu 300py MaHWX Ta MOKa3HWKAMH CTaHy HaBKOJIHIII-
HBOTO cepenoBuia. OliHKa 3arajJbHOTO CTaHY €KOJIOTTYHOI 0€3MeKH BU3HAYAEThCS
Ha OCHOBI MTEBHUX MOKA3HUKIB, SIK1 BXOJATH 10 CKJIaly MOJEJI OLIIHIOBaHHS.

Ha npaktuui, npu BunukHeHHI HC cTBOproeThest mtad 3 JikBigawii Hacig-
KiB, SK KOOPIAMHAIIWHUN LEHTP, SKOMY MiAMOPSIKOBYIOTHCS Pi3HI CTPYKTYpHI
MIIPO3/1IH, K1 IpUMaloTh ydacTh y JikBijgamii Hacaiakie HC. Ile nmepmr 3a Bce,
nigposaum JJCHC, 3CY, MBC, AIIC, JlepxaBHOi crieIiabHOI CITY»KOW TPAHCII O-
pTy, JIKyBaJIbHI ycTaHOBHU Ta iH. [Ipy 11bOMy, BUHHKAE HEOOX1IHICTh Yy MOOY/I0BI
HOBOI 1H(pOopMaIliiiHOi 1H(PACTPYKTypH Ta 3abe3nedeHHs: 300py ONepaTUuBHUX Jla-
HuX. B mporieci npuitHATTS pimens npu BunukHeHH1 HC BuaineHo HacTymHi eTa-
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iHdopMariitHol 1HPpacTpykTypH; 3a0e3nedeHHs 300py Ta OOpOOKM MaHHMX s
MPUHHATTS ONEPATUBHUX pillleHb. B po0OTI mMpoBeneHo aHaji3 MOTOKIB JaHUX 1H-
(dbopmariitHO-aHaTITUYHOI CUCTEMH MIATPUMKH HNPUUHSTTS pilieHb. BuaiieHo oc-
HOBH1 (QYyHKIIi 00poOKku ekosoriyHoi iHdopmarlii, 30kpeMa iaeHTUdIKAIls Mpo-
OnmemMHOI cuTyalii Ta po3ropTaHHs ONepaTuBHOI 1H(OpMaLIHHOT IHPPACTPYKTYpH.
Bupimenns noctaBneHnX 3aBJaHb IPYHTYEThCS Ha MOJENI aKTHBI3allli 3HAHb, AKY
3aIpONOHOBAHO BUKOPHUCTOBYBATHU SIK 1HTEJIEKTYaJbHE AJIPO OHTOJOTIYHOI CUCTe-
MHU.

3anponoHoBaHa MOJENb OLIHIOBAHHS CTaHy HaBKOJMIIHBOIO CEPElOBHUILA
JT03BOJISIE BU3HAYUTH 3MIHM PIBHS €KOJIOTIYHOT O€3MEeKH 3a paXyHOK 3aCTOCYBaHHS
IHTEPBAJILHOI IIIKAJIU JIOTITIB, 1110 € OCHOBOIO JIJIsi aHAI3y MPOOJIEMHOT CUTYaIllil Ta
nojanbioro BuzHayeHHss HC. MOHITOpUHT HaBKOJMIIHBOIO CEPEOBUINIA B YMO-
Bax BuHUKHeHHs HC Hazae exonoriuny iH(opmanio s OpUAHSTTS pilleHb 00
oprasizaiii B3aeMo/Iii Imipo3/IiJIiB Ta JIIKBIIAIii HACTIAKIB.

YetBepTHii po3/iia IPUCBIYCHO BUPIMICHHIO 3a7a4l PO3POOKH KOMITOHEHTIB
1H(OpMaIITHO-aHANITUYHOT CHUCTEMHM MIATPUMKH TNPUHHATTA pIlIeHb [pU
BUHUKHEHH] HAJ3BUYAMHUX CUTYaIlil TPAHCKOPJIOHHOTO Xapaktepy. Po3risHyTo
NUTaHHs 3a0€3Ne4YeHHs 1HTeponepadeTbHOCTI KOMIIOHEHTIB 38 paXyHOK CTBOPEHHS
KOHLENTYyaJIbHUX MOJIeJIel TPUIIAJIiB Ta 30BHIMIHIX MiCUCTEM.

Mepexxy MOHITOPUHTY CKJIaIaloTh PO3HECEHI B MPOCTOPI MpUiIaau, sKi mpa-
LIOIOTh B OJJHOMY 1 TOMY K YaCTOTHOMY Jiala3oHl, 1 KOMYTyIOUe yCTaTKyBaHHS,
110 JI03BOJISIE BU3HAYATH MOTOYHE MICIE PO3TAIlyBaHHS PyXOMHX aOOHEHTIB 1 3a-
Oe3rnedyBaTH OE3MEPEPBHICTD 3B 3Ky MPH MEPEMIIIEHH] 13 30HH i1 OJHOTO TIPH M-
Maya B 30HY Jii 1HIIOro. BHU3HaueHO, 110 BUKOPUCTOBYBAaHUM CTaHAAPT 3B’SI3KY
MOBUMHEH HA/JaBaTH KOPHCTyBauaM IIUPOKHUI Jiala3oH MOCIYT 1 MOKJIUBICTH 3a-
CTOCOBYBATH PI3HOMAaHITHE YCTAaTKyBaHHS IS Tepeaadl MOBHUX TOBIJOMJIEHB 1
JTAaHUX, aBapiiHUX CUTHAIIB 1 CUTHAJIB BUKIMKY; MIJKIIOYATUCS 10 TeaehOHHUX
MEpPEeXK 3arajbHOro0 KOPUCTYBAHHS, MEpEX Mepenadl JaHuxX 1 MU (QpPOBUX Mepex 3

iHTerparieto ciayx0. [LnsxoM BUSBIEHHS 3arajbHUX €JIEMEHTIB Ha BCIX MPHUCTPO-



ax 300py THapameTpiB HABKOJIMIIHBOIO CEPEOBHINA 3alPONOHOBAHO MOBY JIf
OMHUCY TIPUCTPOIB, KA € HEOOXITHOI YMOBOO IS MATPUMKH (PYHKIIIOHATBHUX
MO>KJIMBOCTEN TPUCTPOIO Ta KOMYHIKAIIll 3 CUCTEMOIO PUIHATTS pimeHb B HC.

Po3pobinieHo etasioHHY MOAENb 1HTEpONepadeIbHOCTI KOMIIOHEHTIB 1H(OP-
MmariiiHoi cuctemu B ymoBax BuHHKHeHHS HC. InTepomnepabenbHIiCTh 3a0e3medy-
€TbCA TIPU NMPOEKTYBaHHI Ha TPHOX PIBHSIX: OPTaHI3allifHOMY, CEMAaHTHYHOMY Ta
TexHIYHOMY. OCHOBHY yBary B po0OTi 30Ce€peP)KeHO Ha CEMaHTUYHOMY piBHI. 3a-
IIPOIIOHOBAHO KOHIIENTYaJbHY MOJIEIb 30BHIIIHBOIO KOMIIOHEHTY 1H(OpMAaLIHOI
cucteMu. BunisieHo JBa TUIM 30BHIMIHIX KOMIIOHEHTIB, SIKi 3a0€3MeUyI0Th MOHI-
TOPUHT €KOJIOTIYHOI CUTYaIlll Ta KOOPAWHAILIIO /1 P BUHUKHEHHI Ta JIIKBIIAIT
Hachiakie HC, nns skux po3po0sieHO OHTOJIOTIYHE MPEACTaBICHHS Yy BUIIISAL Me-
Ta-MOJIeJ1 NMPUCTPOIO Ta y3arajibHEHOi MOJEN MPOrpaMHOro KOMIOHEHTY. Mera-
MOJIE/Ib MPUCTPOIO € aJanTalliero 1HPopMalliiHoi 00’ €KTHO-OPIEHTOBAHOI MOJIEN1
npeaMeTHoi obnacti. O0’€KTH BcepeuHl MOJIeTi MICTATh aTpUuOyTH 1 METOMH, SIKI
OMMHCYIOTh BIACTUBOCTI 1 (DYHKITIOHAIbHI MOKJIMBOCTI KOMIIOHEHTY MPUCTPOIO, IO
MozenmoeTbest. Ko Habip 00’€KTiB 0OpaHO 1 OPraHi30BaHO JJIsl OMUCY KOHKPET-
HOTO TPHUCTPOIO, 11l 00’ e€kTH (PopMyIOTh iH(POpMaIliiHy 06a3y HaHUX I[LOTO TpPH-
ctpoto. [lonibHo no iHpopmaliitHoi MOJeni, MeTa-MOIeIb MPUCTPOIO OPTraHI30Ba-
Ha y BUIJISA1 1€papXii GyHKIIOHATBHUX MOXJIMBOCTEHN MPUCTPOIO.

B po3nini HaBeaeHO aHali3 3aMpONOHOBAHOTO MAX0AY 10 0OpOOKH JaHUX B
CUCTEMI MIATPUMKHU MPUUHATTA pilieHb npu BuHUKHEeHHI HC TpaHCKOpIOHHOTO
xapakrepy. Po3risiHyTo mepeBaru po3poOJeHOro METOAy OOpOOKM €KOJOTIYHOT
HOTO 3MICTY, 3 TOUKU 30py 00CATY Ta yacy oOpOOKU JaHUX MOHITOPUHTY. Takum
YUHOM, pOo3p0o0JIeH1 MOIeIi Ta MeTOAH Oyiio anpoOOBaHO HA 3MOJICIIHOBAHUX CUTY-
anisix BUHUKHEHHA HC TpaHCKOPJOHHOTO XapakTepy, IO JI03BOJUIO MPOBECTU
anpoOarlito KOMIIOHEHTIB 1HPOPMALIHHOT TEXHOJIOTII.

Knrouosi crnosa: indopMmaliiiiHa TEXHOJIOTIS, 1HTEpOInepadeabHICTh, OHTOIO-

ris, MOJCNb OIIIHKK €KOJIOTIYHOI CHUTYyaIlli, cucTeMa MIATPUMKUA NPUAHITTS pi-



MCHb, MOHiTOpI/IHF HAaBKOJIMIIHBOI'O CCPCIOBHUIIA.
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SUMMARY

Tkachenko V. V. Information technology of decision-making support in case
of transboundary emergencies. — Qualifying scientific work as a manuscript.

The dissertation for the degree of a candidate in technical sciences (PhD),
specialty 05.13.06 — information yechnologies (122 - computer science). — Nation-
al Technical University «Kharkiv Polytechnic Institute», Kharkiv, 2018.

The research object is the processes of decision support in case of
transboundary emergencies.

The research subject is the models and means of constructing support
decision-making information technology in case of transboundary emergencies.

The thesis is devoted to the solution of the actual scientific and practical task
of creating an information technology for monitoring and information support in
transboundary emergencies by developing a set of models for collecting and
identifying information to support decision-making under conditions of incomplete
information in real time.

The introduction substantiates the relevance of the thesis topic, formulates
the purpose and objectives of the research, describes the scientific novelty, and
shows the practical significance of the obtained results provides information on the
results approbation, their testing, and publication.

In the first section, an analysis of the current state of scientific research in
the field of environmental monitoring and technologies for assessing the risk of
emergencies occurrence. The number and quality of existing models and methods
for identifying key risk parameters, as well as software tools that allow them to
evaluate these parameters, are increasing, as does the number of organizations
working in the field of environmental safety. The methods presented in the
scientific literature mainly contain separate methods, often based on insufficiently
tested data and do not provide the generalized statement of the problem.

A system that is capable of performing environmental monitoring tasks
should have the appropriate software, hardware, and information support. There is

a global problem of environmental monitoring in transboundary areas since full
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information, and a clear coordination plan in case of an emergency is impossible.
To assess emissions and identify the most harmful substances the data collection
performed in real-time using electronic remote sensing measuring devices. At the
working places of emergency services, various personal devices are used to collect
current information about the current state of the environment. The information
collected should be communicated quickly and unconditionally to the command
centers for the coordination of activities and the provision of communication
between different geographically separate subdivisions.

The second section is devoted to the theoretical basis of identifying
transboundary emergencies and analyzing typical decision-making problems in the
event of emergencies. The necessary notions of predicate algebra are introduced,
which is a proven mathematical tool for recording relationships found on the space
of attributes. A method for collecting and identifying information to support
decision-making through the formalization of intellectual processes for the
perception of environmental information has been developed.

Nowadays, there is an increased risk of emergencies that are characterized
by significant environmental and economic damage. During the elimination of
emergencies, there is a need for complete, accurate and timely information. Data
collection is carried out using sensors and devices or by entering data through the
user interface. Solving the tasks of environmental information processing can re-
duce risks and uncertainty in decision-making. The sources of the information are
devices, software systems, and patches; these data have different formats and
channels of data communication. Thus, the peculiarity of their processing is the
need to reconcile heterogeneous data and their visualization in real time. The
method of collecting and identifying information to support decision-making in the
conditions of an emergency is developed. It works due to the formalization of in-
tellectual processes of environmental information perception using the algebra of
finite predicates.

The third chapter deals with the basic principles of the creation of infor-

mation technology supporting decision-making in case of transboundary emergen-
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cies. The analysis of sources and streams of environmental information, which is
used in the decision-making process in the interaction process and during the elim-
ination of the consequences of emergencies is performed. A model for assessing
the environmental situation based on the processing of monitoring data of the envi-
ronmental safety system has been developed. Due to the developed model, the time
for collecting and processing data in the conditions of transboundary emergencies
has reduced.

The task of monitoring the state of the environment is solved by constructing
a conceptual model. This model formalizes the relationship between data sources,
methods and means of data collection and environmental indicators. The assess-
ment of the overall state of environmental safety is determined by certain indica-
tors that are part of the model of evaluation.

In practice, in the event of emergencies, an emergency response headquar-
ters is set up, as a focal point to which various structural units subject to the emer-
gency response are subordinated. These are, first and foremost, the State Emergen-
cy Service, the Armed Forces of Ukraine, the Ministry of Internal Affairs
(Ukraine), the State Border Guard Service of Ukraine, the State Special Transport
Service, medical institutions, and others. At the same time, there is a need to build
a new information infrastructure and ensure the collection of operational data. In
the process of decision-making in the event of emergencies, the following stages
are identified: monitoring of the environment state; operational deployment of in-
formation infrastructure; providing data collection and processing for making op-
erational decisions. The paper analyzes data flows of the information-analytical
system of decision support. The main functions of environmental information pro-
cessing are identified, in particular, identification of the problem situation and de-
ployment of operational information infrastructure. The solution of the set tasks is
based on the model of knowledge activation, which is proposed to be used as the
intellectual core of the ontological system.

The proposed model of environmental assessment allows determining

changes in the level of environmental safety through the use of a logit interval
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scale. The model is the basis for analyzing the problem situation and further defin-
ing the emergency. Environmental monitoring in case of emergencies provides en-
vironmental information for decision-making on the interaction organizing be-
tween departments and the elimination of the consequences.

The fourth section is devoted to developing components of the information-
analytical system of decision support in case of transboundary emergencies. The
issues of ensuring the components interoperability through the conceptual models
of devices and external subsystems are considered.

The monitoring network is made up of distributed devices. They work in the
same frequency range, and switching equipment, which allows determining the
current location of mobile subscribers and provide continuity of communication
when moving from the zone of action of one receiver to another zone. It is deter-
mined that the communication standard used should provide users with a wide
range of services and the ability to use a variety of equipment for the transmission
of speech messages and data, alarms and call signals. Such a communication
standard should be connected to public telephone networks, data networks, and
digital services with services integration. By identifying common elements on all
devices for collecting environmental parameters, a language is proposed for the
device description. Language is a prerequisite for maintaining devices functionality
and communicating with a decision-making system in emergencies.

The reference model of interoperability of information systems components
supporting decision-making in the emergency is developed. Interoperability is pro-
vided at designing at three levels: organizational, semantic and technical. The
study is focused on the semantic level. The conceptual model of the external com-
ponent of the information system is proposed. Two types of external components
provide monitoring of the ecological situation and coordination of actions in the
occurrence and elimination of the emergencies consequences. For external compo-
nents, an ontological representation in the form of a meta-model of the device and
a generalized model of the software component is developed. The device meta-

model is the adaptation of the information object-oriented domain model. Objects
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inside the model contain attributes and methods that describe the properties and
functionality of a simulated device component. When a set of objects is selected
and organized to describe a particular device, these objects create the device in-
formation database. Like an information model, the device's metamodel is orga-
nized in the form of a functional facilities hierarchy of the device.

The section provides an analysis of the proposed approach to data processing
in the decision support system in case of transboundary emergencies. The ad-
vantages of the developed method of processing of ecological information by cre-
ating a system of attributes in terms of the amount and time of data processing of
monitoring are considered. Thus, the developed models and methods have been
tested in modeled situations of transboundary emergencies, which allowed testing
of components of information technology.

Keywords: information technology, interoperability, ontology, model of eco-

logical situation assessment, decision support system, environmental monitoring.
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