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1. BizomocrTi nipo 3700yBaya

IIIB (yxp.): 3anopoxeus ApTyp ONeKcaHIpoBUY

ITIB (anra.): Zaporozhets Artur O.

JoKTOpaHTYypa: TaK

Iudp cneniansHoCTi, 32 AKOX0 BiAOyBes 3axuer: 05.11.13

Hara zaxucry: 19-10-2022

Ha 37106yTTa HayKOBOro cTyneHs: [JoKTOp TeXHIUHUX HAYK (1. T. H.)

CneniansaicTs 3a ocsiTo: [puknaana Qisuka

2. BizomMocTi Ipo yCTaHOBY, OpraHisariiio, y BUeHil paai skoi BigOyBcst 3axHucT

Hasga oprawizamnii: [HCTUTYT 3arajibHOl eHepreTHkH HanioHansHol akagemil Hayk Ykpaiau
TignopsaxoeanicTs: HaijjionansHa akagemia Hayk YKpaiHu

Kop €IPIIOY: 04589627

Appeca: Byn. AnToHOBMYA, O6ya. 172, m. Kuis, 03150, Vkpaina

Tenedon: 380442201682

Tenedon: 380442201671

Tenedon: 380674081672

3. BimomocTi npo opranisaniio, e BUKOHyBasacs (roTyBasacs) GJHCepTaLis

Hassa opranisanii: [HctutyT 3aransHoi eHepreTrkn Hanionansuoi akasemii nayk Yrpainum
MiagnopsaaxopanicTe: HaujioHanbHa akajiemis Hayk YkpaiHu

Koz €IPIIOY: 04589627

Appeca: Bys. AHTOHOBMYA, 6yA. 172, m. Kuis, 03150, Vkpaina

Tenedon: 380442201682

Tenedon: 380442201671

Tenedon: 380674081672



4. BimomocTi mpo opraHisaiiio, me npamgoe 3106yBsay

Hazgpa opragisanjii: [HcTUTYT 3aransHoi eHepreTHky HallioHanbHOI akaneMii Hayk YKpainm
Migmopagxopanicts: HallionankHa akagemis Hayk YKpainu

Koz €IPIIOY: 04589627

Apmpeca: Byn. AHToHOBIUYA, Gy, 172, m. Kuis, 03150, Ykpaina

Tenedon: 380442201682

Tenedon: 380442201671

Tenedon: 380674081672

5. HaykoBi KepiBHHKH Ta KOHCYJIbTAaHTH

HayKkoBi KepiBHHKH
Babax Biraniit [lasnosuy (1.7.H., npodecop, wieH-kop., 05.13.05)
HaykoBi KOHCY/IbTaHTH

Ba6ax Bitaniit [TaBnosuy (g.71.1., npodecop, YieH-kop., 05.13.05)

6. Odinifini OIOHEHTH Ta PeLieH3EeHTH
Odinifini omoHeHTH

Bypay Hapaisa IsaniBHa (1. T. H., Ipogecop, 05.11.13)
MenpHMK BonoaguMup [pUropoBuy (. T. H., CTapUIMil HayKoBHil cniBpobiTHUK, 05.11.05)

Pairep [NeTpo Mukonaiiosny (1.1.4., gou., 05.11.13)

PerieH3eHTH

XKyxos Jleonin ®enoposuy (1,T.H., ¢.H.c., 05.11.04, 05.16.04)
Qianko Hatania Muxaiinisua (0.1.H., 4ieH-kop., 05.14.06)

HosocensiieB Onexcanzp Bikroposuu (1.T.H., mpodecop, 4n-kop.HAH Ykpainu, 05.09.12)

7. IliaCcyMKH OOCJiIKEeHHS Ta KLJIbKiCHI TOKa3HUKH

Tligcymru pocnimkenns: 22 - TeopeTuyHe y3arankHeHHs i

: 3 " Kinekicte nybsikamii: 50
BHPpillleHHs BXXIMBOI HAYKOBOI Npo6iemu

KinbkicTs cTopinox: 539 KinekicTe maTeHTiB: 2

Kinekicts moparkie: 11 BripoeazskeHHs pe3yJsbTaTiB poGorm: 12

Imiocrpanii: 141 Moga goxymenTa: YKpaiHCbKa

Tabaumni: 50 3p's30K 3 HaykoBHMH Temamu: 0217U007043, 0117U000760,
Cxemu: 0 0219U005077, 0118U002283, 0119U100550, 01190101859,
BukopHcTani nepumoakepesna: 574 0120U101123, 0121U111148, 0121U109243, 0121U110307

8. Inpekc YJIK remaTnyHux pyopuxk HTI

Inpexc YIIK: 543.082 /.084:54-14; 541.12.011.3.082 /.084, 504.3:628.395, 504.064.3:67.02, 681.2:543.6:502.3 /.7
Temaruumi py6puxu: 59.35.29, 87.15.04, 87.53.25.19



9. Tema Ta pedepar gucepranii

Tema (yxp.)

HaykoBo-npakTH4Hi 3acafy CTBOPEHHs 3acobiB Ta METOAIB KOHTPOIIO 3a6pyIHEHH NOBITPA 06'€KTAMM CHEPTETHKH

Tema (aHr.)

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

Pedepar (yxp.)

Hucepraniiiia po6oTa NpUCBAYEHa PO3BUTKY TEOPETHMYHMX 3acaji, METOJIONOTIYHOTO aMapaTy Ta anapaTHO-NPOrPaMHMX 3acoBin
KOHTPOJIIO 3a6pyAHEHHS MOBITPS 06'€KTaMK €HEpreTMKy Ha Gasi MpOCTOPOBO-PO3ranyKeHux 6e3APOTOBUX CEHCOPHUX MEPEX,
L0 BIIMOBILATUMYTL CYYaCHUM BUMOraM MO0 mBHAKOAIL Ta pisHio iHpOpMATHUBHOCTI, 3 JOKanizaliel mKepen 3a6pynHeHHs.
OGB'exT HOCNIIKEHHS: NPOLEC KOHTPOMNIO 3a6pyNHEHHs MOBIiTPs 0G'eKTamMn €HEepreTHKM Ta JoKanisaiii mxepen 3a0pyaHeHHA,
Mera: PO3BMTOK HAyKOBO-TEXHIYHMX 3acaj no6yaoBM, MPakKTMYHOrO BMKOPHCTAHHSI TAa MOCHIIKEHHS 3acobis KOHTPOIIO
3abpy/iHeHHs MOBITPA OG'€KTaMK EHepreTMKM Ta JoKanmsalis [pkepesn 3a6pyAHEHHs Ha 6asi NPOCTOPOBO PO3raTyKeHHX
GesnpoTosyx low-cost ceHcopHuX Mepex. MeTtonu: Teopii iH(OpMaLiiHO-BUMIPIOBAIEHAX CHCTEM, TEODii €/1eKTPOTEXHIYHOTO
npunajobynysanns, Teopii kepyBaHHs, Teopii BUMIipioBaHb, Teopil BHIIAZAKOBMX [POLECIB, (I3WYHOro Ta MATEMAaTHYHOTO
MOJIEIIOBAHHS, TeOpii HMOBIPHOCTEH, TEOPIi anropUTMiB, MaTeMaTHYHOI CTATUCTHKH, M/IAHYBaHHA 6araTo(akTOPHOTO HaAyKOBOTO
eKkcrepumenTy, o6pobku Ta Bepudikauii Horo pesysnsraris Towo. PesynbTaTH: BUpIIEHO AKTYalbHY HAYKOBO-NPUKIATY
npobsiemy, WO NOAAra€ y CTBOPEHHI TEOPETMYHMX 3acall, PO3POGJIEHHI Ta MPaKTUMHOMY 3aCTOCYBaHHi 3acOGiB KOHTPOIIO
3abpyJHeHHs NOBITPsA OG'€KTaMK eHepreTuky, mo 3abesneuye yokanizauilo mpKepen 3abpyHEHHS MOBITPA Ha 6a3i NPocTOpoBo
posranmyxeHux 06e3JpoTOBUX CEeHCOPHMX Mepex. HOBM3HA: yINOCKOHANEHO HAYKOBO-IIPAKTHMYHI 3acajjl CTATMCTUYHOrO
JOCTIIDKEHHs BILIMBY CKNa[0OBUX €HEPreTHYHOro GajiaHcy Ha BUKMAM 3a6pyHHIOIOYHX PEYOBMH Y MOBITPS i3 BUKOPUCTAHHAM
ouiHku Koediuienra ix Kopenanii 3a manux ofcsris JocnipKyBaHMX BUGIPOK; BIepluie 3alpONOHOBAHO iTEpauifiHMil MeTop,
poas's3aHHs obepHeHol 3a71aui PO3NOBCIOIXKEHH: 3a6PYAHIOIOYHMX PEYOBHH Y MOBITPI, a came JoKanizauji wKkepena 3a6pyAHeHHs
Ta BHU3HAYEHHHA KOHUEHTpauii HOro BUKHJIB, i3 BUKOPHCTAHHSAM pPO3pO6JIEHMX ONTHUMI3AMifHMX Momenei Ta MOJM(IKOBaHOTO
metonly HeloToHa; Brepme pospo6/lieHO MeTOf MpOTHO3YBaHHA KOHUEHTpalii KMCHIO B MOBITPi, mo 6asyeThca Ha aHamisi
METEOPOJIOTIYHUX IAPAMETPIB MOBITP, i3 3aCTOCYBaHHAM 06epHEHOI (PYHKUIOHANLHOI 3a/1€XKHOCTI, BCTAHOBJIEHOI 33 JOIOMOTOIO
AMCKPETHOro nepersopeHHs Pyp'e; Bnepile 3anporoHOBaHO MaTPUYHMIL MeTO[ GOPMYBAHHS JAHUX BUMIDIOBATILHUX MOMYJIB
A1 KOHTPOJIO 3a6pyAHEHHS aTMOC(EPHOTrO MOBITPA, WO IPYHTYETHCA Ha [eTanizalji BIaCTUBOCTEN CHOPMOBAHUX TPYN NAHUX
Ta BignosimHux mip (EBkmizomoi Bincrawi, kBagpaty Eskuinosoi sigcrani, MaHxeTTeHchKOI Bincraui, Bimcrani Ye6uimosa uu
CTEINEHEeBO1 Bi/ICTaHi), BrEpHIE 3aMpONOHOBAHO BMKOPUCTAHHS HAG0pY NiHITHUX MaTeMATUYHUX Mojeneil s rpajlyloBaHHA
CEHCOpiB NpIGHONMCNIEPCHOrO THJIY, IO BCTAHOBJIOIOTh 3B'SI30K MIX XapaKTEPUCTHKAMM JIaHMX BUMIDIOBaTbHUX MOJIY/iB
(MakcumanbHe, MiHIMaIbHE, CEPEJIHE 3HAYEHHH, CEPeIHE KBALPATHYHE BiAXWIIEHHS) TA BiAANOBIIHMMM NAHUMKU ETANOHHOIO
3acofy xouTtpomo (BAM-npucTpow0); pO3BMHYTO HAayKOBO-TIDAKTHYHI ACNEKTH OUiHIOBAHHA TEXHIYHOTO CTaHy CEHCOopiB
BUMIDIOBANIbHUX MOJYJIiB GaraTOKaHANbHUX MEPEXK KOHTPOIO 3a6PYIHEHHA NOBITPs i3 BUKOPHCTAHHAM PALY CTaTHMCTUYHUX Mip
(xoedinienTa nerepminauii, koediuienta kopenauii, poamaxy Ta koediiienta Bapiauii) K AHHAMIYHUX XaPAKTEPUCTHK; OTpHUMaa
NOAANBIINI PO3BUTOK METOJIONOrIA CTBOPEHHS CHCTEM KOHTPOJIO 3a6pyqHEHH: HOBITPs O6'€KTaMH €HEPreTUKH, 10 633y€TbCH
Ha CyyacHii Teopii BUKOpUCTaHHS MOzenel iHpopMaliiiHux MoziB Ta CTATMCTHYHUX METOAAX ONPALIOBAHHA JaHUX, PeaynbTaTy
Brposajpkeno B: [l «3asox «Enextpopaxkmaumy», TOB «Vkpekokoncant», TOB «Byn-Byn», TOB «[lepenosi MemGpauni
TexHozorii», TOB «Haykosuit mapk JlepkasHoi ekonoriunol akamemil micasaunaom#ol ocsiti ta ynpaeniaas «1OPHOBWIb»»,
HaujonansHomy asiauiiiHoMmy yHiBepcuteri Ta HalioHanbHOMy TexHiYHOMY yHiBepcuTeTi «XapKiBChKMIA MOJITEXHIYHMI
YHIBEPCHTET».

Pedepar (anr.)

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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