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odiuifHOro OIOHEHTa Ha AUCepTaliiHy po6oTy
Inkap6aeBoi Onbru CepriiBHU
Ha TeMy «OnTuMi3zalis MeToay oOpoOJieHHs CUTHAIIB Y PaliOTeXHIYHUX CUCTEMaX
KapTorpadyBaHHs MiCLIEBOCTi 3 60pTa BEpPTOJIBOTY,
npeacTaBiieHy Ha 3000yTTs CTyneHs JoKkTopa dinocodii
B rany3i 3HaHb 17 EnekTpoHika Ta TelekoOMyHiKallil, CrielialbHICTh
3a crienianbHicTIO 172 TenekoMyHikaliil Ta pagioTexHika

AKTyaJIbHICTb TeMH AHCEepTAaNil.

BepronsoT € He3aMiHHMMH 3acobamu y Oaratbox cdepax HisJIBHOCTI i
BUKOHYIOTh IIMPOKHH CIEKTp SK UWBUIBHHUX TaK 1 BIHCBKOBHUX 3aBIaHb. BoHH
3HaXOAATh WIMPOKE 3aCTOCYBaHHS B XOAl BiJcidui IIMpokoMacwiTabHoi arpecii po.
OnHuM 3 HaiiBaxxyux Ta HeOe3leYHHX eTamiB IX eKcIuTyarauii € mocagka Ha
HEMiAroToBJeHi noBepxHi. [Tocamka BepTONbOTA MOB'S3aHa 3 IMiJBUILIEHHM PH3HKOM,
0co0MMBO B YMoOBax oOMexeHoi BHAMMOCTI. (CTaTHCTHKa aBialliHHHUX MPHIoA
CBiIYMTH, IIJ0 3HAYHA YacTka aBapiil BinOyBaeThCcs caMe mig yac nmocaakH. l{e Bka3sye
Ha BaXJIMBICTh PO3pOOKH Ta BIPOBAIXKEHHSA HaJiHHUX CHUCTeM Oe3MedyHOi MOCaIKH.
IcHyloui OopTOBI HaBirauiiHi CHCTeMH Ta OOCBiA IijoTa 3abe3nedyloTh IEBHHM
piBeHb Oe3rnekH IiJ Yac nmpuzemiieHHs. [IpoTe BOHH MaloTh 0OMeXeHY e(peKTHBHICTh
nmig yac iX BHKOPUCTaHHSA y CKJIQIHHUX IOTOJHHUX yMOBax. ToMy TeMaTHka, LIO
NOB’si3aHa 3 BHpILIEHHAM IMpoOJieMH TOYHOI'O BHUMIpIOBaHHS BHCOTH IOBEpXHI Ta
BU3HaYeHHS Oe3MeYHUX AUISHOK IJIs IPU3eMIIEHHS, Y CY4aCHOCTI € aKTYaJIbHOIO.

Y nuceprauiiHomy nocnimxkeHHi [Hkap6aeBoi O.C. 3anponoHOBaHO BUPIMIUTH
npobyiemy 6e3medHOi MOCagKH BEpPTOJBOTIB LIISXOM BHKOPHUCTaHHS JBOAHTEHHOL
aMILTITYJHOI cyMapHO-pi3HHLEeBOI pazmionokauiiiHoi cranuii (PJIC) 3 HackpizHOMO
00poOkoro curHaniB. BogHodac icCHyIO4i CHCTEMH IOTIepeIHbO1 M00Y10BH pebedy €
nobpe mocmimKeHHMMH Ui OLIbIn MPpOMI3IKHX JIiTAalbHHX arapariB, ajne e(peKTHBHO
peanidyBaTH ix Ha OOpPTY BEpPTONBOTY HE MOXJIHBO BHACIIIOK T€OMETPHYHHUX
oOMexxeHb Ta YCKJIAQHEHUX TEXHIYHUX pillleHb 00poOJIeHHsS NpuiHHATOI iHGopMalii.
ToMy 3agmaya cHHTEe3yBaHHS METOAY Ta aJrOPUTMY HEKOTepeHTHOro oOpoOieHHs
curHayiB 'y OoproBux naBoaHTeHHUX PJIC 3anns mnigBUIIEHHS TOYHOCTI, LIO
BUPIIIYEThCA Y JUCEPTALiiHIN poOOTi, € aKTyallbHOIO Ta Ma€ HAyKOBY HOBH3HY.

Ouinka oOrpyHTOBaHOCTI HAyKOBHX pe3yibTaTiB [aHcepramii, ix
AOCTOBipPHOCTi T2 HOBH3HH.



[Ipu BHKOHaHI OOCTiMXeHHS 3100yBay BHKOPHUCTaB MiAXil, 3aCHOBaHHH Ha
CTATUCTHYHIN Teopii CHHTE3y ONTUMAJIBHHX METOMIB OOpOOJIEeHHS CHUTHaliB Yy
pazionokaliiiHux cucremax. JJoCTOBIpHICTh OTpUMaHUX pe3yJIbTaTiB MiATBEpI)KeHa
ILJIAXOM KOMIT FOTEPHOIO iMITAllifHOr0 MOJIEIIOBaHHS.

Takox HOCTOBIpHICTh HHM3KM OTPHUMaHUX pe3yjbTaTiB Oysa migTBepIXKeHa B
Mexax HayKOBO-AOCIHIAHUX poOiT « BITYU3HAHUN palioOKallifHUA KOMILIEKC MaluX
BUCOT 1 wmBHAKOcTed monsory s BeproaboriB AT  "Morop Ciu"»
(NeJJP 01220200469, 2022-2023pp.) Ta «Po3pobiieHHs  moJspH3allifiHO-
JBOKaHAJIBHOrO pajapa AJis Oe3neku IMOJbOTIB BEPTOJILOTIB Ha MaJUX BHCOTaX»
(Ne1P 01230104309, 2023-2024 pp.), BUKOHaBLeM skux OyB 3100yBay.

HaykoBa HOBM3Ha pe3yJjbTaTiB AHMCEPTALfHOrO MOOCIIMKEHHS IMojsirac B
HaCTYITHOMY:

—oTpuUMana MoJalblIUi PpO3BUTOK TEOpis CTAaTUCTHYHOI  ONTHUMIi3auii
paliOTeXHIYHUX CHCTeM OUCTAHIIHHOrO 30HAYBaHHS Ta paliojoKallil 3a paxyHOK
BUpIIIIEHHS BapialliifHoOi 3aga4i onTUMi3allii B paMKax KpUTEPil0 MaKkCUMyMy (QYHKILii
NpaBAONOAIOHOCTI METOy OLIHIOBaHHS BHCOTH pelibey MOBEepxHi, AK QPyHKIUIl
IPOCTOPOBHX KOOPJIHHAT;

— BOEpIlIe CHHTE30BaHO Ta JOCII/KEHO METOJ ONTHMaJIbHOro o0pobieHHs
CUTHAJIIB Y JIBOAHTEHHIH CyMapHO-pi3HULEBIH padloTeXHIYHIA CHUCTEMi OLliHIOBaHHS
BHUCOTH pelibepy MOBEPXHI, AKUHA 32 paXyHOK BUKOPHUCTaHHS ABOX KaHaiB J03BOJISE
MiABULIUTH TOKa3HUKHA TOYHOCTI BUMipIOBaHb;

— YOOCKOHAQJIEHO MNpPUHUUNM NOOYJOBH padiOTeXHIYHMX BHUMIPIOBAJIbHUX
CHCTEM, 3allpOIIOHOBAaHO HOBY CTPYKTYypy OOpTOBOro BepPTOJBOTHOIO pajapy, ska
BIJIMTOBiJJa€ HOBOMY CHHTE30BaHOMY ONTHMAJILHOMY METOAY OLIHIOBaHHS pelbedy
MICLIEBOCTI [JO3BOJII€ BHUMIpIOBaTH peiibed 3 OUIBII BHCOKHUMH IOKa3HHKaMH
TOYHOCTI;

— OTPUMAJIM TOJANBIIOr0 PO3BHTKY iMiTalliifHI MoJesi ampobalii aJaropuTMiB
OLIIHIOBaHHS IMapaMeTpiB IOBEpXHiI 3a pe3yJbTaTaMHd IpHHOMYy Ta 0OpoOIeHHs
pPO3CisSHMX IIOBEpXHEI0 CHUTHaliB, UI0 Ha BIAMIHY Bi ICHYIOUYHX BpaxOBYIOTb
HasBHICTb ABOX KaHaJIiB MpuioMy, GopMH AiarpaM CIIpIMOBaHOCTI aHTEH Yy KOXXHOMY
KaHajli, eJeKTpodi3WyHi BJIACTHMBOCTI Ta NeOMETPUYHI XapaKTEPHUCTHUKH IOBEPXHI,
CTaTHCTHYHI XapaKTEPUCTHKH INYyMiB NpuiiMadiB, GOpPMH 30HAYIOYHX CHTHAIlB Ta
YaCTOTY JUCKpETH3allil NPUHHATHX CUTHAJIIB.

OTtxe, B quceprauiiiHii poOOTi MmocTaBieHe HAayKOBe 3aBIaHHS CHHTE3yBaHHSI
METOJy BHCOKOTOYHOIO Ta BCENOrOJHOrO BHMipIOBaHHS BHCOTH pelibedy HiISHKU
MicleBOCTI, 1o oOpaHa i NOCAgKH BepTOJbOTY, 3a AOMOMOror O0pTOoBOl
JBOAQHTEHHO] pafioyioKallifHei CHCTEeMH BHKOHAHO MOBHICTIO, 3400yBau IMOBHOIO
MipOIO OBOJIOZIB METOIOJIOTi€I0 HAYKOBOT AisIBHOCTI.



Ouinka 3micTy aAHceprauii, ii 3aBeplleHiCTL Ta JOTPHMAHHM NPHHUHNIB
akKaJaeMi4HOi 100po4YeCcHOCTI.

3a cBoOiM 3MicTOM JucepTaliiiHa poboTta 3000yBaya [Hkap6aeBoi O.C. MOBHICTIO
BignoBizae CtaHaapTy BHIIOI OCBITH 3i creuianpHocTi 172 TenekoMyHikauii Ta
pamioTexHika Ta HampsAMKaM JOOCHiIKeHb BIAMOBIIHO JO OCBITHbO-HAyKOBOI
nporpamu «TejqekoMyHikalii Ta pagioTexXHiKay.

Huceprauifina poboTa € 3aBeplIEHOI0 HAyKOBOIO Ipaleld i CBIJYUTH IIPO
HasBHICTh OCOOHCTOro BHeCKy 3700yBada y HaykoBwil Hampsm 17 EnekTtpoHika Ta
TeJeKOMYHiKallii.

3 ornsgy Ha 3BIT NOMIOHOCTI 3a pe3yJibTaTaMH IEPEeBIpKH AHCEpTaLiHHOL
poOOTH Ha TEKCTOBI CHIBNAAiHHSA, MOXHa 3pOOUTH BHCHOBOK, ILIO PYKOIIHC
Inkap6aeBoi Onbru CepriiBHM € pe3yJbTaTOM ii CaMOCTIHHHUX JOCHIIXEHb 1 He
MICTHTh elleMeHTIB ¢anbcubikauii, komminsauii, ¢abpukauii, mIariaty Ta
3ano3u4eHb. Bukopucrasi ifel, pe3ynbTaTH 1 TEKCTH iHIIMX aBTOPIB MAIOTh HAJIEXHI
NOCHJIAHHS Ha BIATOBIHI JKepea.

Texct pykomucy naucepTauliiHOi poOOTH HE MICTUTh O3HAaK IOPYLIEHHS
IPUHLUIIB aKkaieMi4HOi J0OpOUYEeCHOCTI

MoBa Ta cTH/IL BHKJIaI€eHHS pe3yJIbTaTiB

Huceprauiina poboTa HampcaHa YKpaiHCBKOIO MOBOK 3 JAOTPHMaHHAM
HayKOBOIO CTHJIIO Ta KOPEKTHUM BHUKODHUCTaHHSIM 3arajJbHOHayKOBHUX 1 (axoBHX
TepMiHiB. Po6oTa Ma€ JIOriuHy CTPYKTypy, TEOPETHYHI Ta IMPAKTHYHI MOJOXEHHS Y
Hili BHUKIaJeHI IOCIiJOBHO, € MOBHHMH Ta pPO3KPHBAaIOTh TOJIOBHI HayKoOBi imei
aBTOpA.

HucepTauisi ckianaeTbes 3i BCTYIy, YOTHPHOX PO3MijiB, BACHOBKIB Ta CITUCKY
BUKOPHUCTaHUX JoKepel. 3aranbHuii obcsar qucepTauii — 190 cTopiHOK.

Y Berynmi OoOIpYHTOBAaHO aKTYyalbHICTh OOpaHOi TeMH, BHKOHAHO 3arajbHe
MOpIBHSAHHS ICHYIOUHX CHCTeM KaprorpadgyBaHHS MICLEBOCTI BH3Ha4YeHO iX
Heponikd. Ha ocHOBI aHami3y copMoBaHa MeTa AOCITIKEHHS W OKpeMi 3aBJaHHS,
BUKOHAHHS SIKHUX JO3BOJIMTH ii HOCATTH. TakoXx y po3auli HaBe[eHi IIYHKTH HayKOBOI
HOBHU3HH MPOBEJEHOr0 JOCIIKEHHS, 3a3HaueHl HayKOBO-IOCHiAHI poOOTH, B MeXax
SIKUX BOHO BUKOHYBAJIOCSI, Ta BKa3aHO OCOOHCTHI BHECOK 3100yBaya.

VY nepmomy po3zini npoaHaizoBaHi 0COOJIMBOCTI MpU3eMJIEHHS BEPTOJIBOTIB Ta
OpUYMHU iX aBapii. BomHoyac moka3aHI CydYacHi TEXHOJIOTIYHI pillleHHS
HonepeAHbOro KapTorpadyBaHHA MICLEBOCTI y BEpTOJILOTHUX CHCTeMax HJjis
Oe3neyHoro npuseMieHHs. HaBeneHi OCHOBHI NPUHIMIH (YHKUIOHYBaHHS i1CHYFOYHX
aMILTITy IHUX MOHOIMITYJIbCHUX Ta ¢a30BUX iHTepHEPOMETPUYHHUX CHCTEM, BKa3aHO
iX OCHOBHI IepeBard Ta HENONIKH. Y KIHII po3auty copMysibOBaHO 3ajadi
HayKOBOI'O JOC1I>KEHHS.




Y apyromy po3aisii po3risHyTO MaTeMaTUYHHUH anapaT CTAaTUCTUYHOTO CHHTE3Y
MaTeMaTHYHUX Mojejed ONTUMAIbHHUX QJIrOPUTMIB OOpOOJIEHHS CHTHAJiB Yy
MOHOIMITYJIbCHHX CyMapHO-pPi3HULIEBOTO CHCTEMAX.

Y TperboMy po3auli METOJOM MaKCHUMyMYy (PYHKLIOHAy MpaBAONOAiOHOCTI
CHUHTE30BaHO MaTeMaTHUHY MOJENb ONTHMAJILHOTO aJlTOPUTMY 0OpO6IIeHHS CUTHAIB
B JBOAHTEHHIH aMIUNTYyOHIH CyMapHO-pi3HHIEBIH padiojioKalliiHIi cHCTeMI
BHUMIpIOBaHHs BHUCOTHU IOBEpPXHiI 3 60pTa BepTOILOTY. 3allpONOHOBAHO TIEOMETPII0
3a/1ayi 30HIyBaHHS MMOBEPXHI OOPTOBOIO JBOAHTEHHOIO Pali0JOKALIIAHOIO CHCTEMOIO.
BukxoHaHo onuc OCHOBHUX ormepauliii 0OpoOieHHs NPUHHATHX PalioCHCTEMOIO
CHUTHaIIB. 3alpoONOHOBAaHO CTPYKTYpHY CX€My paJapHOl CHCTEMH, sKa 3[aTHa
OLIIHIOBATH IOJIOXXEHHS CTPOOYIOYOro IMIYJIbCY y 4aci, JaJbHOCTI A0 KOXHO1 TOYKU
30HJI0OBaHO! TIOBEpXHI Ta KYyTOBE BIAXWJEHHS Bil pPIBHOCHTHAIBHOI 30HH, Ta
BUKOHAHO IOBHUH ONUC NIPUHLHUIIIB il po6oTH.

YerBepTHH pO3IiN NPUCBIYEHUH IMITalIHHOMY MOJENIOBaHHIO pO3poO6ieHOl
MaTeMaTHUYHOI MOJeJi ONTHMAJIBLHOIO alrOpUTMy BHUMIpPIOBaHHS BHUCOTH pelibedy y
JBOQHTEHHIH BEpPTOJILOTHIN paliojloOKalliiHIi CHCTEMI 3 3aly4eHHSIM IBOX MOelei
6e3 Ta 3 ypaXyBaHHSAM peajbHHX JiarpaM CIpsAMOBAHOCTI Ta €(EeKTUBHOI IUIOLI
po3citoBaHHs. BHUKOHaHO OILIIHIOBaHHS BHCOTH peJibey IOBEpXHI 3a ICHYIOUHUM
OIHONPOMEHEBHM Ta 3allpONIOHOBaHUM oONTUMalbHUM MeTtogamu. CdopmoBaHo
3aJIe)KHOCTI CepeIHbOKBAaIpPAaTUYHOI MOXUOKM BHMIpDIOBaHHS BHCOTH pelibedy BiJ
BUCOTH peibedy Ta Bijl CHIBBIIHOLUEHHS CUTHAJN-3aBajla y NpuiiMadi, Ha OCHOBI SKHX
BUKOHAaHO TMIOpIBHSAHHSA ICHYIOYOi Ta IIpONOHOBaHOi cucTteM. JloBemeHo, IO
NponoHoBaHa 3100yBaueM 60pTOBa BEPTOJIITHA CUCTEMA MA€ MiJBHIIEHY TOYHICTD Y
MOPIBHAHHI 3 iICHYIOUHMH.

Y BHCHOBKax y3arajibHEHO pe3yJIbTaTH, OTPUMaHi aBTOPOM Yy IpPOBEIEHOMY
JUCepTalliiHOMY IOCHTIIXeHHI. TakoX CTHCIII BUCHOBKHM HaBEeIEHO IICJii KOXXHOTO
po3ainy.

Huceprauifina pobora opopMieHa BianoBigHo 1o BuMor Hakazy MOH VYkpainu
Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmxeHHS BUMOT A0 0GOPMIIEHHS AHCEPTALii».

OnpuaoaHeHHs pe3yJabTaTiB AucepTaliiHOT po60oTH

HaykoBi pe3yiapTaTH nOucepTaulii BHCBiTIEHI 3m00yBaueM: y 1 crarti y
HayKoBOMy (haxoBoMy BHIaHHI YKkpaiHu kateropii «b»; y 2 cTaTTsix y HaykoBOMY
nepiogUuYHOMY BHAAHHI YKpaiHU kaTeropii «A», 1o iHgekcyeTbes H.M.6.4. Scopus,
o BifgHeceHi 40 Tperboro kBapTuis (Q3) BignoBigHo no kiacudikauii SClmago
Journal and Country Rank, y 1 maTeHTi Ha BHHaxij, 110 MPOHIIOB KBajidikaliiHy
eKcrepTuly Ta Oe3lnocepeqHbO CTOCYETbCS HAyKOBHX pe3yJbTaTiB JUCEpTallil.
BoaHouac pesynbratd auceprauii Oynd amnpoGoBaHi Ha 3 MDKHApOIHHX
aHTJIOMOBHUX ()axoBHX KOH(QEpEHUisX, MaTepiali SKHX IHIEKCYIOTbCS H.M.0.I



Scopus a6o Web of Science. 3n06yBauy momoBinaB Ha «IEEE 16th International
Conference on Advanced Trends in Radioelectronics, Telecommunications and
Computer Engineering» (2022 pik, JIpBiB-CnaBcreke, Ykpaina); «IEEE International
Conference on Information and Telecommunication Technologies and Radio
Electronics» (2023 pik, KuiB, Vkpaina); «Integrated Computer Technologies in
Mechanical Engineering» (2023 pik, XapkiB, YkpaiHa).

TakuM YHMHOM, HayKOBI pe3yJbTaTH, OINHCaHI B JucepTauilHid poboTi,
MOBHICTIO BUCBITJIEH] Y HAYKOBHX ITyOutikaiisx 3100yBaya.

HepnoJiku Ta 3ayBaskeHHs1 10 AMcepTauiiiHoOl poOoTH.

1. Ilpu aHami3i iCHYHOYHMX METOIIB Ta TEXHIYHHUX pillleHb OLIHKU pelbedy
MICLIEBOCTI He HaBeIEeHO TEeXHIYHHUX XapaKTEePUCTHK, 30KpeMa, TOYHOCTI iCHYIOYHX
60pTOBHX CHCTEM KapTorpadyBaHHs I0BEPXHI.

2. YV po6GoTi He IOOCTIIKEHO 3aJeXHOCTI TOYHOCTI BHMIPIOBAaHHS BHCOTH
MOBEPXHI BiJ] IIUPUHHU JiarpaMU CIPSIMOBAHOCTI Ta pO3Mipy aHTEHH, 110 € BaXXJIMBUM
npH npoektyBaHHi 6opToBux PJIC.

3. 3 onucy anroputmy obpobiienHs curHaiiB Ta cTpyktypu PJIC He 3po3ymino,
SIKi BUMOTH BHCYBAalOThCS O OOYHCIIIOBANBHOI MOTYXHOCTI GOPTOBOro IpOLECOPY.
KpiM Toro, He 3po3yMina MOXJIMBICTH peajtizallii 3alIpOITOHOBAHOTO AITOPHTMY Y
peaJbHOMY Yaci.

4.V poboTi He 00rpyHTOBaHO BUOIp diana3zoHy pobounx yactot 6optoBoi PJIC.

BBaxkaro, 110 BHCIJIOBJIEHI 3ayBaKeHHS He € BU3HAYaJlbHHUMH i HEe 3MEHIIYIOTb
3arajlbHy HayKOBY HOBHU3HY Ta IIPaKTHYHY 3HaYHMICTh pe3yJbTaTiB Ta HE BILTUBAIOTh
Ha MO3UTUBHY OLIIHKY AMCepTaLiifHOl poOOTH.

BucHoBOK npo aAucepTauiiiHy podoTy

BBaxaro, mo auceprauiiiHa pobora 3m00yBaua cTyrneHs AokTopa dinocodii
Inkap6aeBoi Onbru CepriiBHu Ha TeMy «Ontumizalis MeTony oOpo6ieHHs CUTHaIiB
y palioTeXHIYHUX CHCTeMaxX KapTorpadyBaHHS MicLEBOCTI 3 6opTa BEpTOJLOTY»
BUKOHaHa Ha BHCOKOMY HayKOBOMY piBHi, He IOpYIIy€ IMPHHLHUIIIB aKaJeMidHOl
n00pOYECHOCTI Ta € 3aKiHYEHUM HayKOBUM JOCIIKEHHSAM, CYKYITHICTh TEOPETHYHHX
Ta NPaKTHYHUX pe3YyJIbTATiB SKOrO pO3B'A3y€ HayKOBE 3aBJaHHS, 110 Ma€ iCTOTHE
3Ha4YeHHs IJis rainy3i 3HaHb 17 EnexkTpoHika Ta TenexkoMyHikauii. Jluceprauiina
poboTa 3a aKTyaJIbHICTIO, MPAKTHYHOIO IL[IHHICTIO Ta HAYKOBOK HOBH3HOIO MTOBHICTIO
BIIIOBiIa€ BUMOraM YHHHOTO 3aKOHOJABCTBa YKpaiHu, 10 mependadeHi B m.6 — 9
«Ilopsinky npucyKeHHS cTyneHs AokTopa ¢utocodii Ta ckacyBaHHS pillleHHS
pa3oBoi cleliali3oBaHOI BYEHOI pajM 3akjiaqy BHIIOI OCBITH, HayKOBOI YCTaHOBU
IpO TMpPHUCYJKEHHsS CTymneHs JokTtopa ¢inocodii», 3aTBepmixeHoro IlocraHoBoro
Kab6inetry MiHictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44.



3n06yBau [HkapbaeBa Ounbra CepriiBHa 3aCIlyroBy€ Ha MPHUCYMIKEHHS CTYTIEHS
gokTopa Gimocodii B ramy3i 3mamb 17 EnexTponika Ta TeleKOMYyHIKalii 3a
cnenianbHIicTIO 172 TenekoMyHikalii Ta pagioTexHiKa.

Odiniiiauii onoHeHT:
Havanpuuk kxadenpu pamioeleKTPOHHHUX CHUCTEM IyHKTIB yrpaBiliHHS [ToBiTpsHUX
Cun  XapkiBchkoro  HamioHanbHOro  yHiBepcurtety  IloBiTpsHux — Cun
iM. IBana Koxeny6a,

IOKTOp TEXHIYHHUX HayK, Mpodecop

—  3aCTYNHMK H44albHMKa XapKiBCKOTO HAI[iOHAIBHOTO
psauux Cunimeni Is )ia Koxemy6a
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