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Technological Systems

Pedepar/anoTamnis:

1. Y pucepTrauiiiHOMy JOCJIiI’)K€HHI BUPilIMHE HAYKOBO-IIPUKJIAJHE 3aBIaHHs - PO3p06JIeHHS iHpopMaLiiiHUX
TEXHOJIOTI! Ta METOJiB CTBOPEHHA JIa3€PHUX KOHLEHTPATOMIPIB i MOZieJIel B3aeMOJI 1a3€pHOTO IIPOMEHH 3
CEpPEeNOBUIIEM [IPY JUCTAHLIMHOMY 30HIYBAaHHI HABKOJIMIIHBOTO CEpenoBUIa. Ha OCHOBI TEOPETUYHMX Ta
€KCIIEpMMEHTaJIbHUX JIOCTIiI>)KeHb, [IPOBEIEHUX Y MeXax AUCcepTaliliHoi po60TH, OTPMMAaHO TaKi HABaXKJIMBIli
pesyabTaTu: Bniepiue: - po3po6sieHO, Ha OCHOBI CCTEMHOTO aHajli3y, Teopii AUCTaHLiITHOTO JIa3€PHOTO 30HIyBaHHS
Ta iHTerpaii iHpopMaLifiHUX i JJa3epHUX TEXHOJIOTIN, KOHIIEMNiI0 CTPYKTYPH JIa3€PHOTO KOHLIEHTPATOMIipa, a TaKOX
KOHTPOJIbHO-BHUMIpIOBaJIbHI CUCTEMHU i CEHCOPH [1J151 KOMIJIEKCHOTO KOHTPOJIIO €KOCEePeIoBUIIA Ta Binbopy JaHuX
IIpO piB€Hb LIKiJJIMBUX BUKUIIB IUJIY i Fa3iB €eHEProakTUBHUMU TEXHOJIOTIYHUMU 00’eKTaMH, 1110 3abe3redye
IiABUILEHHS TOYHOCTI BUMIPIOBaHHS KOHLEHTPALil 3a6pyAHIOBAJIbHUX PEUYOBHUH i IPOAYKTIB 3rOpaHHH,
OIEPATUBHOCTI KOHTPOJIIO, JOCTOBIPHOCTI BUMipIOBaJIbHOI iH(pOpMalLlii Ta CTBOPIOE MOKJIMBOCTI [1JIs1

aBTOMAaTH30BaHOT'O MOHITOPUHTY TEXHOT€HHOTO BILJIMBY Ha JIOBKIJJIS; - pO3p06JeHO0 iHPOopMaliiliHy TEXHOJIOri0 Ta



MeToau (pOPMYBAHHS MIOTOKIB JaHUX IIPO PiBEHb BUKU[IIB TEXHOT€HHUMU CTPYKTYPAMU B TPAHUYHUX PEKMMAX Ta
OLiHKY PU3UKIB i CTBOPEHHS CUCTEM aBapiliHOI CUTHaJIi3allii MOXKJIMBOTO BUHUKHEHHS HAI3BUYAHUX CUTYALlil, 10
3abesneyvye NifBUleHHS €(peKTUBHOCTI MOHITOPUHTY Ta €PEKTUBHY MiITPUMKY IIPUMHSITTS YIIPaBIiHCbKUX PillleHb
y KPM30BUX YMOBaX. YJOCKOHAJIEHO: - METO/ CTBOPEHHS I€PEHOCHUX JIA3€PHUX KOHLEHTPATOMIPIB /1711 KOHTPOJIIO
KOHLEHTpALil 1y Ta WKiAJAMBUX BUKALIB IIPOLYKTIB 3rOpaHHs [1aJiMBa B [IOBITPs, BOJHE CEPENOBUIIE, HA MifCTaBi
BUKOPHUCTaHHS IMCTaHIiIHOIO 30HlyBaHHSI Ta iHTeJIeKTyalbHOI OOpOOKYU CUTHAJIB, 110 3a6e3Ievye NiABUIEeHHS
TOYHOCTi BUBHAYEHHY KOHLEHTPALi} WKiAJIMBAX PEYOBUH [IJIS1 ONIEPATMBHOCTI aHai3y €KOJIOTIYHOrO CTaHy
IOBKIJLJISL; - METOJ, KOMIIJIEKCHOI OLIIHKY HIKiZJIMBOr'O BIJIUBY BUKU/B TEXHOJIOTTYHUX BiZIXOiB Ta IPOAYKTIB
3rOpaHHs aJIMBa, Ha MifcTaBi iHTerpauii BUMipioBasbHUX 3aCO0iB, [J1s1 OLiHKY TPOCTOPOBOTO PO3IOLITY
3a0pyJHEHHs B palioHi PyHKIIOHYBaHHS BUPOOHNYOI TEXHOTE€HHOI iHPPaCTPYKTypH i IPOTHO3Y B Hill HAA3BUYANTHUX
CUTYyallili, 3arp03, MOXJIMBUX aBapii, [licTano nopanpmunii po3BUTOK: - iH(OpMaLliliHa TEXHOJIOTisI 0OpOOKM MOTOKIB
IAHWX Ta METOJ, PO3POOKU CTPYKTYPH JIa3ePHUX KOHIIEHTPATOMIpiB /1J1s1 KOHTPOJIIO TEXHOJIOTIYHUX BUKUIIB ITMITY i
rasiB B ekocepenoBulle, sika 6a3yeThCsl HA IPUHIUIIAX [IPOCTOPOBO-EHEPreTUYHOI B3aEMO|i J1a3epHOro IPOMEHS 3
3a0pyIHEHUM CepeJipOBUIIEM, SIK 6a31C CTBOPEHHSI CUCTEM 3aXUCTy IIPU HAJ3BUYAHUX CUTYallisIX B CTPYKTYPi
CHUCTEMHU €KOMOHITOPUHTY, 110 3abe3nedye MiiBULeHHS €(PeKTUBHOCTI BUSBIJIEHHS HEOE3MeYHUX PEXUMIB
(YHKLIOHYBaHHSI TEXHOT€HHUX O0'€KTIB, ONI€paTHBHICTh pPearyBaHHs Ha KPU30Bi CUTYyallii Ta piBeHb €KOJIOriYHOi
0e3IeKy; - METOIY ONPAll0BaHHS €KOJIOTIYHUX JIaHUX IIPO piBeHb 3a0pyJHEHHs atMocdepu i Bogu, Ha
BMKOPKCTaHHI iHTEJIEKTYyaIbHOI iHTepIipeTallii BUMiploBasbHOI iHpopMaliii, o 3abe3nedye NigHATTS JOCTOBIPHOCTI
OJlep>KaHUX Pe3yJIbTaTiB JIa3ePHOI AiarHOCTUKY I0JISI KOHLIEHTPALii /11 OL[iHKY PiBHS pU3HKiB HAOIMKEHHS
HaJI3BUYaHUX CUTYalill IPU [IEPEBUILEH] NOMYCTUMUX HOPM KOHLIEHTpalLlii ByriJIbHOTO nuiy. Kiro4osi ciosa:
cucrema, indpopMaliliHi TEXHOJIOT, iepapxidyHa CTPYKTypa, CEHCOPH, JIa3€pHE 30HIyBaHHSI, 3a0pyAHEHHS, PU3UKY,
€KOJIOTiyHa O6e3reKa, MaTeMaTUYHi MOJeJli, KOTHITUBHI KOMIIOHEHTU, MOHITOPUHT, [aHi, yIpaBJiHHS, TPUAHSTTS
pimens, iHpopmaniitni 3arposu.

2. The dissertation addresses and solves a scientific and applied problem focused on the development of
information technologies and methods for designing laser concentratometers, as well as models of laser beam
interaction with a medium in the process of remote environmental sensing. Based on the theoretical and
experimental studies carried out within the framework of the dissertation, the following key results have been
obtained: For the first time: - Developed, based on system analysis, the theory of remote laser sensing, and the
integration of information and laser technologies, is a concept of the structure of a laser concentratometer, as well
as control and measurement systems and sensors for comprehensive environmental monitoring and data
acquisition on the levels of harmful dust and gas emissions from energy-intensive technological facilities. This
ensures improved accuracy in measuring concentrations of pollutants and combustion products, enhances the
efficiency of monitoring, increases the reliability of measurement data, and enables automated monitoring of
anthropogenic environmental impacts; - An information technology and methods for forming data flows on
emission levels of technogenic structures operating in boundary (critical) modes have been developed, along with
risk assessment approaches and emergency warning systems for potential emergency situations. This ensures
increased monitoring efficiency and effective decision-making support under crisis conditions. Improved: - The
method for designing portable laser concentratometers for monitoring dust concentrations and harmful emissions
of fuel combustion products in air and aquatic environments has been improved. The method is based on the use
of remote sensing and intelligent signal processing, ensuring enhanced accuracy in determining concentrations of
hazardous substances and increasing the efficiency of environmental condition assessment; - The method for
comprehensive assessment of the harmful impact of technological waste emissions and fuel combustion products
has been improved through the integration of measurement instruments. This enables evaluation of the spatial
distribution of pollution within areas of industrial technogenic infrastructure operation and supports forecasting
of potential emergencies, threats, and possible accidents. Further developed: - The information technology for
data stream processing and the method for designing the structure of laser concentratometers for monitoring
technological emissions of dust and gases into the environment have been further developed. The approach is
based on the principles of spatial-energy interaction between a laser beam and a polluted medium, serving as a



foundation for the creation of protection systems in emergency situations within the environmental monitoring
framework. This ensures improved efficiency in detecting hazardous operating modes of technogenic facilities,
enhances responsiveness to crisis situations, and increases the overall level of environmental safety; - The
methods for processing environmental data on atmospheric and water pollution levels have been further
developed. These methods are based on intelligent interpretation of measurement information and ensure
improved reliability of the obtained results of laser diagnostics of concentration fields, enabling risk assessment of
approaching emergency situations when permissible concentration limits of coal dust are exceeded. Keywords:
system, information technologies, hierarchical structure, sensors, laser sensing, pollution, risks, environmental
safety, mathematical models, cognitive components, monitoring, data, management, decision-making, information
threats.
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