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1. IndpopmaliiiiHa TEXHOJIOTiSI aBBTOMATU30BAaHOTO €KOJIOTIYHO YIIPABJIiHHS CTAHOM IIPUPOJIHO-TEXHOT€HHOI
reoCUCTEMHU B YMOBaX BeJleHHs 60MOBUX MIift
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Pedepar:

1. IlepmaH B.A. IHpopMaliiiiHa TEXHOJIOTisI €KOJIOTIYHOrO yIPaBJIiHHS CTAHOM [IPUPOJHO-TEXHOT€HHOI FeOCUCTEMU B
yMOBax BeZleHHs 6oioBux il — KBasidikalilina HaykoBa Mpalis Ha IpaBax pykomnucy. Jlucepranis Ha 30006y TTs
HAyKOBOT'O CTyNeHs fokTopa ¢inocodii 3a crenianbHicTio 151 «ABToMaTHU3allisi Ta KOMITIOTEPHO-iHTErpoBaHi
TEXHOJIOTII» - HallioHalIbHUI YHIBEPCUTET XapYyOBUX TEXHOJIOTM MiHicTepcTBa OCBiTY i HayKu YKpainu, Kuis, 2023.
Mero1o fucepTauiiiHoi po60TH € HAayKOBe OOIPYHTYBAaHHS IiIBULIIEHHI PiBHS €KOJIOTTYHOI Ta TEXHOTE€HHOI 6e311eKu
Ha TEPUTOPIsIX NPHUPOAHO-TEXHOTE€HHUX F€OCUCTEM 32 PAXyHOK BIIPOBAPKEHHS iHPOpMaLifiHOI TeXHOJIOTII 17151

CHUCTEM ABTOMATHU30BAHOT'O aJalITUBHOI'O €KOJIOTiYHOT'O yr[paBJIiHHH. v nepmomy pOB,ILiJ'Ii II,I/ICCpTaI_Lﬁ MMpOBENEHO



aHaJli3 JOCiIXeHb B cepi aBTOMAaTU30BAHOTO €KOJIOTIYHOTO YIIPABJIiHHS CTAaHOM IIPUPOJHO-TEXHOT€HHO]
reocuCTeMU. 3a pe3yabTaTaMy aHaJli3y BU3HAYEHO KiJIbKiCHI Ta SIKiCHI MeTOAM MigBUIEeHHS PiBHS iHPOpMaLiliHOTO
3a0€e31e4eHHs [IPOLECiB YIIPaBJIiHHS €KOJIOTIYHOIO 6e311eKO0I0 B YyMOBax BelleHHs1 60M0BuX Aiil. Ha 3abe3neyeHHs
HEeOOXiJIHOro piBHS iHPOPMaLiHOrO 3a6€31eYeHHS €KOJIOTiYHOI 6€3I1eKM MPOBEIEHO [I0CTAHOBKY HAYKOBOTO
3aBJaHHs. TakuM YMHOM, B Tasly3i aBTOMaTU30BaHOTO YIIPABJIiHHS IPUPOJHO-TEXHOTEHHOIO EKOCUCTEMOIO iCHY€E
HarajibHa oTpeba B OTPMMaHHI JOJJaTKOBUX PECYPCiB Ha 3abe3le4eHHs] aBTOMATU30BaHOT 0 YIIPaBJIiHHS
€KOJIOTiYHOIO 6€3I1EKOI0, SIKY MO>KJIMBO 33JJ0BOJILHUTU 32 PAXyHOK yJIOCKOHAJIEHHS MOJIeJIeH, aJITOPUTMIB i
IpoLeyp epraTUYHOi CUCTEMHU YIIPaBJIiHHS NPUPOSHO-TEXHOTEHHOIO reocuctemoro. Tomy po3pobka
indopmaniitHoi TexHoorii AJ1s1 yIpaBJliHHS CTAHOM IIPUPOJHO-TEXHOI€HHOI Fe0OCUCTeMH i3 BUKOPHUCTaHHIM
€KCIIEPTHO-MOJI€JII0I04Y0i CHUCTEMMU [103BOJISIE MMiTBUIIUTY PiBEHb €KOJIOTIUHOI 6€311eKH i € aKTyaJlbHUM HayKOBUM
3aBAAHHSIM. Y IPYroMy po3ziji auceprauii po3po6eHo alroputMu (pOpMyBaHHS IPOTPaMHO allapaTHOro
KOMILJIEKCY /17151 3a0e3Me4eHHs] aBTOMATU30BaHOTO YIIPABJIiHHS CTAHOM IIPUPOJIHO TEXHOT€HHOI F€OCUCTEMMU.
KomrekcHe 3aCTOCYyBaHHSI MAaTEMATUYHOIO allapaTy €KCIIEPTHUX METOLiB y rajy3i €KOJIOTiYHOTO OLiHIOBAHHS
I03BOJINJIO NTOOYIyBaTU HOBI IPOLIE€ypH [J1s1 paHKyBaHHsI 3arpo3 Bifl BIJIMBY BefleHHs B]] Ha BEKTOp €KOJIOTiYHOro
CTaHy HaBKOJIMIIHBOTO IPUPOJHOrO cepenoBuila. Ha OCHOBI BU3BHaU€HHS CKIay i CTPYKTypU YMHHUKIB IOTOKY
BOEHHO-TEXHOT€HHOT'O HaBaHTaKE€HHS PO3pO06JIeHO y3arajbHeHy IPUIMHHO-HACIIKOBY Jiarpamy, 1o Moxe 6yTu
OCHOBOIO J|J151 CKJIaJIaHHY IUIAHY B3a€MOIIOB'SI3aHUX 3aXO0JiB 3 aBTOMATU30BAHOTO YIIPABJIiHHS CTAHOM BilICBKOBOI
[IPUPOJHO-TEXHOT€HHOI reocucTeMU. Lle 3a6e31e4nTh KOMIIJIEKCHE BUPILIE€HHS 3a/1a4i aBTOMAaTHU30BaHOTO
€KOJIOTIYHOTr O yIPaBJIiHHS, TIOCTABJIEHOI B CUCTEMi €KOJIOTiYHOrO MOHITOPMHTY 60MOBHUX Aiil iJ yac aHaidy
Pe3yJbTaTiB MOHITOPUHTY. V BillIOBIZHOCTI 40 cpOPMOBAHUX 3riTHO [IPOLEypY BEKTOPIB 3a0pyJHEHHS BiliCbKOBO]
IIPUPOJHO-TEXHOT€HHO] FEOCUCTEMU Ta PO3NOiNy 3a0pyIHIOIOUMX PEYOBUH 32 BilCBKOBUMU 00’€KTaMU PalioOHiB
BeZieHHs1 Bl 6ynu chopmoBaHi HA60PM JATYMKIB IEPBUHHOI iH(OpMalii A1 TpoBeleHHS BUMIPIOBaHb Ha
BiATIOBITHUX BiliICbKOBUX 00’€KTax. Y TpETbOMY PO3LiJi nucepTalii po3pobaeHo MaTeMaTU4yHi Mogerti, o
IO3BOJISIIOTh PO3PAaXxOBYBaTH ONTUMAJIbHI IIJIaHU OLIiHIOBaHHSI TEXHOTE€HHOTO BIJIMBY 030POEHHS i BifICbKOBOI
texHiky Ha HTIC 3a 06MeKeHb Ha 3arajibHy KiJIbKiCTh BUMIPIB 3 ypaxyBaHHSIM Barobux koediuientis YBTH i
IIPiIOPUTETIB TEPUTOPIil B yMOBaX “BU3HAYEHOCTI” Ta “HEBM3HAYEHOCTI” 3 MiHiMi3alielo (piHaHCOBUX pecypciB Ha
IIPOBENIEHHS NOCiIKeHb. [[pOBeIeHO AOCTIIKEHHI MAaTEMATUYHUX MOZEJIeN ONITUMAJILHOTO IJIAHYBAHHS BUMIPiB
Ha TepuTopii Bl Ta OTPMMaHi NOCTaTHI, a B IeSIKMX BUIAJKax i HE0OXiAHI yMOBU iCHYBaHHS PO3B'sI3KiB PO3IJISHYTUX
3a7a4. Po3pobiieHi anroputMu n03BOJISIIOTh 3HAXOAUTH ONITUMAJIbHI LiIOYMCIIOBI IJIaHU ITPOBEIEHHS BUMIPIB 1J1s1
Pi3HUX BUMNAJKIB i 3BHAXOAUTH LiJIOYMCIIOBI IIJIaHU IPOBENEHHS BUMIpPIB 117151 337124 BEJIUKOI pO3MipHOCTI, 110
33J0BOJIbHAIOTh YMOBaM TOYHOCTI. Ha 0CHOBI Teopii ABOICTOCTI JIiHIMHOTO pOrpamMyBaHHs OTPUMaHi pO3PaxyHKOBI
CIiBBiJHOLIEHHS, 1O JO3BOJISIIOTh 3HAXOIUTH KOMIIOHEHTHU HELIMX YMCJIOBUX ONTUMAJIbHUX IJIaHIB PO3IJISIHYTHX
3ama4. OTpUMaHi CHiBBiIHOIIEHHS! JO3BOJISIOTH OLIIHUTY KOMIIOHEHTH OINTHMAaJIbHOTIO IJIaHY JJIs 33J1aHOTO OI0IKETy
Ha MOHITOPUHI, po3paxyBaTy OIOPKET IIpY 0OMesKeHHI Ha 3BayKeHY KiJIbKiCTh BUMIPIB Ta BiJICYyTHOCTI JOJATKOBUX
IVPEKTUBHUX BUMOT Ha KijbKicTb BUMIpiB. Ha mifcraBsi Teopii ontumanpHocTi KyHa-Takkepa po3po6sieHi
CITiBBiIHOLIEHHS /17151 BU3HAYEHHS KOMIIOHEHTIB HElliJIOYMCIOBOTO ONTUMAJILHOTO IJIaHy B YMOBaX HEBU3HAUYEHOCTI
I7151 HeJliHiiHOi 1inboBoi PyHKuii. YeTBepTuriil po3fin guceprauiiHoi po60TH MICTUTh pe3yJIbTaTH KOMITIOTEPHOTO
mogesoBaHHs crifikocTi BITTTC. Y po60Ti BUsiBIEHO HU3KY BU3HAYa/IbHUX YMHHUKIB: BHYTPILIHS HEOAHOPIOHICTD
BJIACTUBOCTEN KOMITOHEHTIB r€0OCUCTEMHU; PiBEHD i€papXil €JIEMEHTIB T€OCUCTEMU, CKIIAZIOBI IKUX MOXKYTb
BUCTYIIATU B SIKOCTI iHIMKATOPIB (METO/ €KOCUCTEMHOI iHIMKALlii CTaHy IPUPOHOTO CEPeNOBUILA BiliICbKOBOTO
TBB/l); BTOpMHHI KOMIIOHEHTH — POCJIMHHUII TOKPUB (I€PBUHHA TPOAYKTUBHICTh €KOCHCTEMU MO>KE BUCTYIIATU
iHguKaTopoM ii CTIMKOCTi) Ta IPYHTU (MOXKYTb BUCTYIIATH iHINKATOPOM JIEIIOHYIOUUX BJIACTUBOCTEMN — TEXHOEMHOCTI
BIITTC).

2. Derman V.A. Information technology of environmental management of the state of the natural and man-made
geosystem in the conditions of conducting military operations - Qualification scientific work with the rights of the
manuscript. Dissertation for the degree of Doctor of Philosophy in specialty 151 "Automation and computer-
integrated technologies” - National University of Food Technologies of the Ministry of Education and Science of
Ukraine, Kyiv, 2023. The aim of the dissertation is the scientific justification of increasing the level of ecological



and man-made safety in the territories of natural-man-made geosystems due to the introduction of information
technology for systems of automated adaptive environmental management. In the first chapter of the dissertation,
an analysis of research in the field of automated environmental management of the state of the natural and man-
made geosystem is carried out. Based on the results of the analysis, quantitative and qualitative methods of
increasing the level of information support of environmental security management processes in the conditions of
hostilities were determined. A scientific task was set to ensure the necessary level of information provision of
environmental safety. Thus, in the field of automated management of the natural and man-made ecosystem, there
is an urgent need to obtain additional resources to ensure the automated management of environmental safety,
which can be satisfied by improving models, algorithms and procedures of the energetic system of management of
the natural and man-made geosystem. Therefore, the development of information technology for managing the
state of the natural and man-made geosystem using an expert modeling system allows to increase the level of
environmental safety and is an urgent scientific task. In the second chapter of the dissertation, algorithms for the
formation of a software-hardware complex are developed to ensure automated management of the state of the
naturally man-made geosystem. The complex application of the mathematical apparatus of expert methods in the
field of environmental assessment made it possible to build new procedures for ranking threats from the impact of
database management on the vector of the ecological state of the natural environment. Based on the
determination of the composition and structure of the factors of the flow of military man-made load, a generalized
cause and effect diagram was developed, which can be the basis for drawing up a plan of interrelated measures for
the automated management of the state of the military natural man-made geosystem. This will provide a
comprehensive solution to the task of automated environmental management, set in the system of environmental
monitoring of hostilities during the analysis of monitoring results. In accordance with the pollution vectors of the
military natural and man-made geosystem formed according to the procedure and the distribution of polluting
substances by military facilities in the DB management areas, sets of sensors of primary information were formed
for conducting measurements at the relevant military facilities. In the third chapter of the dissertation,
mathematical models were developed that allow for the calculation of optimal plans for assessing the man-made
impact of weapons and military equipment on the NPS under restrictions on the total number of measurements,
taking into account the weighting coefficients of the CHVTN and the priorities of the territories in conditions of
"certainty" and "uncertainty" with the minimization of financial resources for conducting research. A study of
mathematical models of optimal planning of measurements on the territory of the database was conducted and
sufficient, and in some cases, necessary conditions for the existence of solutions to the considered problems were
obtained. The developed algorithms make it possible to find optimal integer measurement plans for various cases
and to find integer measurement plans for large-dimensional problems that satisfy the accuracy conditions. On
the basis of the theory of duality of linear programming, calculated relations are obtained that allow finding the
components of non-integer numerical optimal plans of the considered problems. The obtained ratios make it
possible to evaluate the components of the optimal plan for a given monitoring budget, to calculate the budget
with a limit on the weighted number of measurements and the absence of additional directive requirements on the
number of measurements. On the basis of the Kuhn-Tucker optimality theory, relations were developed for
determining the components of a non-integer optimal plan under conditions of uncertainty for a nonlinear
objective function.
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Biacue IpizBuime Im's Ilo-6aThKOBI Bamora Ceprift Mukonaitosuy

rOJIOBYIOYOrO Ha 3acCiflaHHi

BigmoBigasbHUH 3a MiATOTOBKY MesnpHUK Haramis

00JIIKOBHX JOKYMEHTIB

PeecTparop VkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




