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1. HaykoBO-TIpakTUYHi 3acafiyl CTBOPEHHS 3aC00iB Ta METOiB KOHTPOJIIO 3a0pyLHEHHSI [IOBITPS 00’€eKTaMu

€HepreTuku

2. Scientific and practical principles of creating means and methods for controlling of air pollution by energy
objects

Pedepar:

1. Inceprauiiina po60Ta IpUCBIYeHa PO3BUTKY TEOPETUYHUX 3acajl, METOLI0JIOTIYHOTr0 arnapary Ta arapaTHO-
IIPOrpaMHUX 3aC06iB KOHTPOJIIO 3a06pyJHEHHS NTOBITPsl 06’€KTaM1 €HEepreTUKU Ha 6a3i IPOCTOPOBO-PO3ralyKeHNX
6€3pOTOBHUX CEHCOPHUX MEPEXK, 110 BiANOBIAATUMYTh CY4aCHUM BUMOTaM IOJ0 WIBUIKOII Ta PiBHIO
indopmaTtuBHOCTI, 3 I0Kasizauielo mrepen 3a6pygHeHHs. O0'€KT LOCiIPKeHHS: IPOLeC KOHTPOJIIO 3a0pyAHEHHS
IOBITpsI 06’€EKTaMU €HEPreTUKU Ta JioKajizaljii pkepes 3a06pyJHeHHs. MeTa: pOo3BUTOK HAayKOBO-TEXHIYHUX 3aca]]
n1o6y10BY, IPAaKTUYHOT'O BUKOPUCTAHHS Ta JOCJIiIKEHHS 3aC00iB KOHTPOJIIO 3a0pyIHEHHS IIOBITPs 06'€KTaMU
€HepreTUKY Ta JIOKaJi3alis mkepet 3abpyIHeHHs Ha 6a3i IPOCTOPOBO PO3rayly>KeHUX 6e31p0oToBUX low-cost

CEeHCOpHUX Mepex. Metonu: Teopii iHdbopmaliiiHO-BUMIPIOBAaJIbHUX CUCTEM, TEOPii eIeKTPOTEXHIYHOTO



npuiago6yayBaHHs, Teopii KepyBaHHS, Teopii BUMipIOBaHb, TEOpii BUMIAAKOBUX MTPOLIECiB, Pi3UYHOrO Ta
MaTEMaTUYHOIO MOJEJIOBAHHS, TEOPii IMOBIPHOCTEN, TEOPIi aJIrOPUTMIB, MATEMATUYHOI CTAaTUCTUKY, IIJIAHYBAHHS
6araToakTOPHOr0 HayKOBOI'O €KCIIEPUMEHTY, 06po6KY Ta Bepudikallii ioro pesysbTaris Toulo. Pe3yibTaTu:
BMPIIIEHO aKTyaJIbHy HayKOBO-TIPUKJIaAy NPo6JieMy, IO NOJIsAra€ y CTBOPEHHI TEOPETUYHUX 3acal, PO3pOOJIEHHI Ta
IIPAaKTUYHOMY 3aCTOCYBaHHi 3aC00iB KOHTPOJIIO 3a0pyJHEHHS IOBIiTPsl 00'€KTaM1 €HEPTeTUKY, 10 3abe3neuye
JIoKasizalilo Axxepes1 3a6pyIHEHHS [IOBITPs Ha 6a3i IPOCTOPOBO PO3ralyKeHUX 6e3POTOBUX CEHCOPHUX MEPEX.
HoBusHa: yl0CKOHaIeHO HayKOBO-TIIPaKTU4Hi 3aCaiu CTaTUCTUYHOTO [OCIiIP)KEHHS BIUIMBY CKJIaLOBUX
€HepreTUYHOro 6ajslaHCy Ha BUKUAY 3a0pYIHIOIOUMX PEYOBUH y MOBITPS i3 BUKOPUCTAHHSIM OLiHKM KoedillieHTa ix
KopeJsiduii 3a Masux o6CAriB JOCTIIKYBaHUX BUOIPOK; BIIEpILe 3alIpOIIOHOBAHO iTepaliiHui MEeTO, pO3B'sI3aHHS
00epHEeHOI 3a51a4i pO3MOBCIOIKEHHS 3a0PYAHIOIOUNX PEYOBUH Yy MOBITPI, a caMme JioKasizallii Jkepesia 3a0pyIHEeHHS
Ta BU3HAYEHHS KOHLIEHTPalii 1I0r0 BUKUZIB, i3 BAKOPUCTAHHSIM PO3PO0JIEHUX ONTHMMI3alliiHUX MOJesIel Ta
moaudikoBaHoro metony HpioToHa; Briepiue po3po61eHO METO I, TPOrHO3yBaHHS KOHLEHTPALlii KUCHIO B MOBITPI, 1[0
0a3yeThCsl Ha aHaJli3i MeTeOPOJIOriYHMX IIapaMeTpiB MOBITPS, i3 3aCTOCYBaHHSIM 00epHEeHOi (PyHKLIOHATIbHO]
3aJIEXKHOCTI, BCTAHOBJIEHOI 32 JOIIOMOTI0I0 IUCKPETHOTO NepeTBopeHHs Dyp'e; Blieplie 3alIpOIIOHOBAHO MAaTPUYHUM
meTo];, GOpMYyBaHHS JaHUX BUMIPIOBAJIBHUX MOJIYJIIB /1711 KOHTPOJIIO 3a6pyaHEHHS aTMOC(EpPHOTO0 MOBITPS, 110
I'PYHTY€ETbCS Ha JleTajizalii Bj1acTuBocTell cOpMOBaHUX IPYIl JAHUX Ta BifnosigHux mip (EBKJIinoBOI BincTaHi,
KkBazaparty EBkiifioBoi BincTrani, MaHXeTTEHCHKOI BiicTaHi, BifcTaHi YebuinoBa 4y CTEeNEeHeBOi BifiCTaHi); Bliepiie
3aIIPONIOHOBAHO BUKOPUCTAHHS HA0OPY JiHIMHUX MaTEMAaTUYHUX MOJIEJIEN 171 IPayl0OBaHHS CEHCOPIB
IpibHOAMCIIEPCHOTO NUJTY, 110 BCTAHOBJIIOIOTH 3B'I30K MK XapaKTepUCTUKAaMU JAaHUX BUMIipPIOBAJIbHUX MOZYJIIB
(MaxkcuMmasnbHe, MiHiMasIbHE, cepeiHe 3HAaUeHHs, CEpeJHe KBajpaTU4He BilX1JI€HHS) Ta BiIIOBIIHUMY TaHUMU
€TaJIOHHOTO 3aC00y KOHTPOJII0 (BAM-IIpUCTPOIO); PO3BMHYTO HAyKOBO-TIPAKTUYHI aCIIEKTHU OLiHIOBaHHSI TEXHIYHOTO
CTaHy CEHCOPiB BUMIipIOBaJIbHUX MOAYJIiB 6araToKaHaJIbHUX MePesK KOHTPOJIIO 3a6pyIHEHHS TIOBITpA i3
BUKOPHCTaHHIM PSy CTaTUCTUYHUX Mip (KoedillieHTa geTepMiHaliii, KoedilieHTa KopeJsLii, po3Maxy Ta
KoedilieHTa Bapiallii) IK AUHAMIYHUX XapaKTE€PUCTUK; OTpUMasa NOAaIbIINYI PO3BUTOK METOIOJIOTISI CTBOPEHHS
CHACTEM KOHTPOJIIO 3a0pyJHEHH:I IOBITPsl 00'€KTaMU €HEPreTHKY, 10 6a3yeThCsl Ha Cy4acHiN TeoPii BUKOPUCTaHHS
mogerieil iHpopmMaLiiiHUX MOJIiB Ta CTATUCTUYHUX METOZAX OIpallOBaHHS JaHuX. PedynbraTtu BpoBagpKeHo B: [II1
«3aBoy, «EnexrpoBaxkmaui»», TOB «Ykpexkokoncant»; TOB «Bbyn-Byzn», TOB «Ilepenosi MeMOpaHHi TeXHOJIOTIi»,
TOB «HaykoBuii nnapk Jlep>kaBHOi €KOJIOrIYHOI akazemii MicasauIIoMHOI OCBiTH Ta yripaBiliHHI «HOPHOBUJIb»»,
HaujonanbHoMy aBialjiiHoMy yHiBepcuTeTi Ta HallioHaJIbHOMY TEXHIYHOMY YHiBEpCUTETI «XapKiBCbKUM

MOJIITEXHIYHNN YHIBEPCUTETY.

2. The dissertation work is devoted to the development of theoretical foundations, methodological apparatus and
hardware and software tools for controlling of air pollution by energy objects based on spatially branched wireless
sensor networks that will meet modern requirements for speed and level of information content, with the
localization of pollution sources. Object of research: the process of air pollution control by energy facilities and the
localization of pollution sources. Purpose: development of scientific and technical foundations for the
construction, practical use and research of means for controlling air pollution by energy facilities and localization
of pollution sources based on spatially branched wireless low-cost sensor networks. Methods of the theory of
information-measuring systems, theory of electrical instrumentation, control theory, measurement theory, theory
of random processes, physical and mathematical modeling, probability theory, theory of algorithms, mathematical
statistics, planning of a multifactorial scientific experiment, processing and verification of its results are used.
Results: the actual scientific example problem was solved, which consists in creating theoretical foundations,
developing and practical application of means for controlling air pollution by energy facilities, which ensures the
localization of air pollution sources on the basis of spatially branched wireless sensor networks. Novelty: improved
scientific and practical foundations for the statistical study of the impact of energy balance components on
emissions of pollutants into the using assessment of their correlation coefficient with small volumes of the studied
samples; for the first time, an iterative method for solving the inverse problem of the distribution of pollutants in
the air, namely, localizing the source of pollution and determining the concentration of its emissions, was
proposed using the developed optimization models and the modified Newton method; for the first time, a method



has been developed for predicting the oxygen concentration in the air, based on the analysis of meteorological
parameters of the air, using the inverse functional dependence established using the discrete Fourier transform;
for the first time, a matrix method for generating data from measuring modules for atmospheric air pollution
control is proposed, based on detailing the properties of the generated data groups and the corresponding
measures (Euclidean distance, squared Euclidean distance, Manhattan distance, Chebyshev distance or power-law
distance); for the first time, a set of mathematical models is proposed for graduation of fine dust sensors,
establishing a relationship between the characteristics of these measuring modules (maximum, minimum, average
value, standard deviation) and the corresponding data of the reference control device (BAM device); scientific and
practical aspects of assessing the technical condition of sensors of measuring modules of multichannel air
pollution control networks have been developed using a number of statistical measures (determination coefficient,
correlation coefficient, range and coefficient of variation) as dynamic statistical characteristics of control results;
methodology for creating air pollution control systems by energy facilities, based on the modern theory of using
information field models and statistical data processing methods, was further developed. The results have been
implemented at SE "Plant” Elektrotyazhmash ", LLC "Ukrekoconsult"; Bud-Bud LLC, Advanced Membrane
Technologies LLC; LLC "Science Park of the State Ecological Academy of Postgraduate Education and
Management” CHERNOBYL""; National Aviation University and National Technical University "Kharkiv Polytechnic
University".
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