PEIIEH3IS
Ha AucepTaliifny pobory
Kynuka Apcena AujpiiioBuua
Ha TeMy «IlixBuInenns piBHs epeKTHBHOCTI pOGOTH BOTHETEXHIYHUX 06’ eKTiR Ha
OCHOBI CTPYMEHEBO-HillIeBOT TeXHOIIOTIi,
MPEACTaBIIeHY Ha 3100y TTs CTyneHs fokTopa dimocodii

B Tajly31 3HaHb 14 Enextpuuna imkenepis

3a CHEeIaJIbHICTIO 144 Tennoenepreruka

AKTyajbHICTH TeMH AHCepTALil.

Y mdcepramii po3riisiHyTO METOH CIIANIOBAHHS Pi3HMX BHIIB NaJUBa, SIKi JalOTh
3MOry NaJIbLHIKOBOMY IPUCTPOIO NPALEOBATH IIOYEProBO Ha ABOX abo Gillblue BHIax
nayusa 0e3 TPUBAIOI MiJATOTOBKH Ta 6e3 3MiH Yy KOHCTPYKI[il MiIX IepexojaMu Ha
pisHe namuBo. TakoX PO3MISHYTO CHOCOGM 3MEHIIEHHS PI3HHII B pEeXUMHHUX
TMapameTpax IiJ 4yac poGOTH Ha JBOX BMIAX NaIMBa Ta 3HIDKEHHS eKOJOTYHOIO
HaBAHTA)KEHHS HA JOBKIJLISL.

AKTyaNbHICTh TEMH 3yMOBIICHA THM, IO aBTOp yIepiie OOIPYHTOBAHO JOBIiB
MOJKJIMBICTh BHKOPHCTAHHS TakuX MaldB 0Oe3 NONepeaHbOl MIATOTOBKH Ta 6e3
Mo pikanii KOHCTPYKIIT IabHUKOBUX npucTpois. Lle, cBoero ueproro, 3abesneuye
3HAYHY SKOHOMIiIO BHUTPAT MiANPHEMCTB HA MAJMBO Ta 00CITyroByBaHHS IaJIUBHOTO
TOCIONAPCTBA, IOKPAINEHHs JIOTICTUKM IIOCTAYaHHs TNaldBa U  IiABHILEHHS
Ha[IIHOCTI €HEePrOCHCTEMH 32 PaXyHOK AuBepcu(ikaril nagusHoOT Gasw.

Ouninka oGrpynToBanocTi HAYKOBHX  pe3yabraTiB  aucepramii, ix
JOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBH3Ha pesyibTaTiB AUCEPTALiHHOTO JIOCHi/PKeHHS [OJarae B
HACTYITHOMY:

Brniepme na ocHoBi nmammx CKCIIEPUMEHTAJIBHUX HOCJIKEHh BH3HAYEHO
JUAlla30HH  KIIOYOBMX KOHCTPYKL{IHHUX | PEXUMHHX I1apaMeTpiB KOMOIHOBaHHX
CIPYMCHEBO-HUIICBUX TNAIBHUKOBHX MOIYJiB (mis po6oTd Ha nponas-0yrani Ta
NpUPOHOMY rasi), 1o 3abe3nedyioTsh ONTHMANBHY CTPYKTYpY Teuii, sIKicHe
CYMILIOYTBOPEHHSI, e()eKTHBHE TCILIONEPEHECeHH, cTabini3aliio moiym’s Ta MoBHE
3TOPSTHHS allkBa B 30Hi cTabinisauii ropinms.

Briepiue nposeneno nopiBusuisHMit anais XapaKTePUCTHK POOOTH CTPyMEHEBO-
HUIICBUX IMalIbHUKIB HAa pI3HUX BHIAaX MagdBa Ta migibpaHo  onTUManbHi
KOHCTPYKIIAHI MapaMeTpu s epeKTUBHOT poGotu mpucrtporo mpu OCJIi IOBHOMY
BUKOPHUCTAHHI Pi3HUX MAIHB,

Briepme peanizoBano cnamopanms NpOMaH-OyTaHy Ta NPHPOAHOTO rasy B
KOMOIHOBaHUX CTPYMEHEBO-HUINECBUX TAJLHUKOBHX IIPUCTPOSIX HOBOrO TUIly (€3
NOTPeOH BHECEHHS 3MiH y KOHCTPYKL{IO MallbHUKA.




Ha ocHOBI Takux MOmyINiB CTBOpeHO MOAENBHUIT psif NATBHUKOBHX IIPUCTPOIB,
SIKi MAIOTh IiABUIEHNH Koe(ilieHT po6oYoro perymoBaHms (>6), xopoTimii Qaken
(Ha 5-10% 3a OZHAKOBUX YMOB), 31aTHICTh 3aIlyCKaTHCs NPM TUCKY Iaauea y 3—4
pasu HIKYOMY, HDK y IHIIMX MoAesel, Ta 3abe3neuyloTh crabiibHe TOPIHHS TPH
HaIHU3bKUX 3HAYCHHSX Koe(illieHTa HaUTHIIKY noBiTps (0~1,02).

HayxoBi nocrmimkenns Gynu BukoHaHi 37106yBaueM Ha Kadenpi TermnoBoi Ta
anbTepHaTMBHOI  eHepretvkd KIIIim. Irops Cikopcbkoro mix  KepiBHHITBOM
npodecopa Kadempu TeIIOBOi Ta AaNbTepPHATHBHOL enepreTuku KIII iM. Irops
Cixopcekoro, m.T.H., mpod., AGaymina Muxaiina 3arpernuHoBu4a. PoGora €
CKIIaZI0BOIO  NOCJI/DKCHb, MNPOBEIEHMX B pPaMKax BHKOHAHHS IepkKOIOKETHUX
HayKOBO-ZoCHiAHUX poGit 4.01 «Pospobka MeromiB Ta 3acobis IT1 JBUILICHHS
¢(EeKTHUBHOCTI  OGJaJHAHHS  TEIUIOBHUX eJIEKTPOCTAHLIH Ta - ra3oTypOiHHMX
ycranoBok», JI/p Ne 0116U005215 (2016 — 2020 pp.).

Orxe, B mucepraliiiHiii poGOTi MOCTaBIeHe HAyKOBE 3aBIAHHS MOCIIKCHHS
BUKOHAHO IIOBHICTIO, 3100yBay MOBHOIO MipOI0 OBOJOIIB METOIONOTIE0 HayKOBOI
JiSIIBHOCTI,

Ouinka 3micty aucepramii, ii 3aBepmenicts Ta AOTPHUMAHHS NPHHIIHITIB
aKa/jieMivHOol 100poYeCHOCTI.

3a cBoimM 3MicTOM Jucepramiiina poGora 3n00yBaya KyHuka Apcena
ABJpilioBUYa MOBHICTIO BixnoBifae CTaHAapTy BHILOI OCBITH 3i cremiampHocTi 144
Tennoenepreruxa Ta HampsMKaM IOCIIKEHB BIJIIOBITHO 1O OCBITHBOI IporpaMu
TEIUIOCHEePreTHKA.

Hucepranifina poGora e 3aBEPIICHOI0 HAYKOBOIO IIPALICI0 i CBIAYUTHL IO
HASIBHICTB OCOOMCTOrO BHECKY 3100yBada y HayKOBHii HampsM «I1iABUILEHHS PiBHSI
e(eKTUBHOCTI POGOTH BOTHETEXHIUHUX OG'€KTIB HA OCHOBI CTPYMEHEBO-HILIEBOT
TeXHOJIOrii». PosrmsHyBmmM  3BiT momiGHOCTI  3a pe3ylbraTaMu  IIepeBipKH
AMCEPTalliiHOI pPOGOTH Ha TEKCTOBI CrHiBMANiHHS (3acoGamu Unicheck), mMoxna
3pOOMTH BHCHOBOK, IO aucepTauiifiHa poGorta Kynuka ApceHa AmppilioBuya €
PEe3yabTaTOM CaMOCTIMHHX OCHimKeHb 3n00yBaya 1 HE MICTUTh eJIEeMEHTIB
(anscudikanii, xommissmii, Gpadpukarii, IUIariaty Ta 3ano3uveHsb. Bukopucrani inef,
PE3yIbTaTH 1 TEKCTU IHIIMX aBTOPIB MAIOTh HAJIEKHI NOCHIAHHS Ha BIATIOBiIHE
JDKepelo.

MoBa Ta cTH/Ib BHKJIAIEHHS Pe3y/IbTATIB.

Huceprauiiina pobora HamucaHa yKpalHCEKOIO MOBOIO. CTHIb BUKJIaJICHHSI
AOCTYITHUH Il COPUMHATTS 3 BUKOPHCTAHHSIM 3arajJbHONPHMHATOI TEPMiHOJIOTI].

Hucepranis ckmamaerbes 31 BCTymy, In'sSTH PO3MiJIiB, BHCHOBKIB, CITUCKY
BUKOpHCTAaHUX JpKepen. OOcsr pobotu craHoBuTs 161 cropinky, y TOMY YHCIIi
CITMCOK BUKOPUCTAaHMX JKepell 3 74 HaliMeHyBaHb Ha 8 CTOpiHKax.




Y BCTymi pO3IISTHYTO OCHOBHI HpoGiemMu CHepPreTUKU YKpalHu, OB’ s3aHi i3
3a0e3nevYeHHsaM HafiliHol Ta e()eKTUBHOI POGOTH BOTHETEXHIUHMX O00’€KTIB Ha
MPOMMCIIOBHX | KOMYHAIBHHX MiJNPHEMCTBAX, OCOOIMBO B CyYaCHHX YMOBax.
OOrpyHTOBaHO aKTyaJbHICTE Temu Adcepranii, IMOCTABIEHO 3aBHAHHSA s il
peanizalil, BU3HAYE€HO MeTOo/H JIOCJIIJDKEHHSI, HABEIEHO HOBI HAYKOBi pe3yJIbTaTu Ta
IXHE  [paKkTMYHE 3HAYEHHS, PO3KPHTO  3B'A30K pobot 3  mporpamoro
GynnamenTanpHux jocmimkens HAH VYKkpainu, ocoOucTHii BHECOK aBTOpa Ta
anpobawiro pe3ysbTaTiB.

Y mepuwomy posjiini omucaHo cydyacHHi cram PI3HMX THMIB BOTHETEXHIYHUX
00’€eKTiB Ta IX masMBHOT 6a3u y CBiTi Ta B Ykpaini. IIpoananizoBano TenmeHmii 10
BUKOPUCTAaHHSI HOBHMX BHIIB NalMBa, BUABJIEHO NPOGIEMH IIPH 3acTOCYBAHHI
OCHOBHHMX CYYaCHMX IajJUB | PO3INISIHYTO MHiAXOAM 1O iX BHpilueHHs. BHKOHAHO
aHAIITHYHE JOCIIZKEHHS TEXHOJIOr CrajllOBaHHs Ta copMOBaHO mepesik BUMOTr
AO HUX U1 BHOPOBA/DKEHHS KOMOIHOBaHMX 1 YHiBEepCANBHMX MANbHUKOBHX
IIPUCTPOIB. IIpoananizoBano MOKJIMBICTB BUKOPUCTaHHS JOMIIIOK
BHCOKOPCAKI[IHHMX IaJIMB, 30KpeMa BOIHIO, Ul HAGIIDKSHHS PI3HUX BHJIB NaluBa
32 TeMIOQisHIHMK XapakTepucTikamu (koedimient Bo66e, TEeMIIEpaTypa 3rOPsSIHHS
TOLLIO).

Jlpyruif  poszin mpHCBSMEHO METOHONOriYHMM 3acazaM Ta METOJUIHUM
MiAX0JaM [0 TPOBENEHHs! J0CIiIKEeHb y 71abopaTopHUX i IPOMHCIOBMX YMOBaXx.
JleTaibHO  OomMCcaHO KOHCTpPYKIiio EKCIICPUMEHTAIbHUX CTEH/IB, 3aCTOCOBaHI
METO/IMKH BUNPOGYBaHb Ta BUKOHAHO PO3PAXyHOK IOXHMOOK BUMIipIOBaHb.

Y TperboMy pO3zini HaBelNeHO pesyibTATH KOMIT JOTEPHOTO MOJIEIIOBAHHS
CTPYKTYPH TeYil IIPH «XOJOJHOMY IyCKy», IO JO3BOJHIO BCTAHOBHUTH Jiarna3oHu
KOHCTPYKUIMHUX | peXHMHMX MapaMmerpis, siki OTPEOYIOTh  TOJANIBIIOrO
JOCII/UKEHHs B HATYpPHHX eKcrepuMeHTax. Ha ocHOBi MOJIEJIIOBAHHSI CTBOPEHO
N1abopaTOpHUIl CTEHN i Cepifo eKCIIepUMEHTATBHIX CTPYMEHEBO-HHUIIEBUX MOJIYJIIB i3
PI3HUMH TIOEHAHHIMH KOHCTPYKL{iHHUX napaMeTpis (fiaMeTpa najiuBOIOTABAILHIX
OTBODIB, Bi/IHOCHOTO KPOKY MiX HHMH, IVIMOMHH Ta IIMPHUHY HIII TOIID).

YerBepru#t posnin MicTuts pesymbrath OPHUTIHANBHUX eKCIIePUMEHTATbHUX
JIOCIXKEHb, 1[0 OXOIUIIOKTH ITUPOKUI Miana3on Bapiallifl KIOYOBUX mapameTpis.
Briepuie orpumano emmipuumi jani momo CTPYKTYPH Tedii, CyMiIIOyTBOpEHHS,
TEII0oOMiHy, crabimizauii monym’st Ta STOPAHHS TanMBa JUisi KOMOIHOBaHHX
CTPYMCHCBO-HMILIEBUX MaJbHUKIB. [TokazaHo, M0 Taki naaibHUKH MOXXYTb €()EKTHBHO
CIIATIOBATH NaJIMBa 3 PI3HUMH XapaKTePUCTHKAMU 0e3 3MiH KOHCTPYKII 91 pexumy
pOGOTH NPHCTPOIO Ta BOTHETEXHIYHOTrO 06’ eKTa. Busnaueno mianasoxn napamerpis
CTPYMEHEBO-HHIIEBOrO MOIYJIsA Uil OAHAKOBO €()EeKTUBHOIO CHANOBAHHS IIpOMaH-
OyTany Ta mpuponHoro rasy. IlixTBep/IKEHO MOXKIIHBICTE CTBOpEHHS MOy IbHUX
ITAJIBHUKOBHUX MPUCTPOIB Pi3HOT MOTYKHOCTI HA OCHOB] HOBHX MOJYJIiB.




VY m’sToMy po3AiTi HOCTIIHKEHO BIUIMB JOMIIIIOK BOJHIO Ha CIAIFOBAHHS Pi3HUX
BU/IB TNaJMBa B HOBOMY KOMOIHOBAaHOMY CTPYMEHEBO-HUIIEBOMY MOIYJI.
OO6rpyHTOBaHO, L0 JOJABaHHS BOJHIO J03BOJIsIE€ 30JU3UTH KaJIOPiMHICTE NanuBa Ta
Horo xoedimieHT Bo0OOe, a Tako)X MiABUINWTH peakliiiHy 30aTHICTb, 3MEHILIUTH
Bukuu CO 1 CKOPOTUTH NOBXKUHY (hakea.

Huceprariiitna podoTta odopmiieHa BignosigHo 1o BuMor Hakazy MOH Vkpainu
Bz 12 ciyns 2017 p. Ne 40 «ITpo 3aTBepmKeHHS] BUMOT 10 0(OPMIIEHHS AUCEPTaLI».

OnpuinogHeHHs pe3y/bTAaTIiB AHcepTalidHoT poboTH.

HaykoBi pe3ynbTaTH AucepTallii BHUCBITJIEHI B IATH HAyKOBHX ITyOJikal(isx
3mo0yBava, cepel SKHUX: TPU CTaTi Y HAayKOBHX BHJAHHIX, BKJIIOYEHUX Ha JaTy
omyOJiKyBaHHS 10 TeperiKy HayKoBUX (PaxOBHX BHJAaHb YKpaiHU; OJHA CTaTTs y
NepioJUIHOMY HAyKOBOMY BHIaHHi, NpoiHaekcoBaHuX y 6asi Scopus (Q4). 3a
TEMAaTHKOIO CTATTi OTPHUMAHO MATEHTH Ha KOPHUCHY MOJIETIb.

Takox pesynbratd mguceprauii Oyiau anpoOoBaHi Ha IU'SITH HAyKOBHX (aXOBHX
KOH(epeHIIisax.

TemaTwka i HAllOBHEHHsI HAyKOBHX CTaTel, y SIKHX IUCEPTaHT SIK CIIIBaBTOp
OpaB ydacTb, CBiIYMTH NPO BHCOKHI HAYKOBHH piBeHb ITyOusikaliii 3m00yBava.
Vi pmani, mo crocyrloThes auceprauiiiHoi pobGotu, Oynu 3i6pani Ta 006pobiieHi
3nobyBaueM ocobucto. Ile BKIOYamo TpoBeAeHHS aHalmizy Ta 0O0poOKy
eKCIePUMEHTANIBHUX JaHHUX, 30KpeMa 11010 CTPYMEHEBO-HHIIIEeBUX NaJIbHUKIB PI3HUX
TAmiB. Takok 3m00yBad caMOCTiHO pO3pOoOMB KOHCTPYKIIl YHIBEpCAIbHUX
MAJIbHUKIB Ta MOJIYJIiB PI3HUX THIIIB.

VYci acnekTH, sIKi CTOCYIOTECS OpraHizallii eKCIIepUMeHTIB, 00pOOKH OfepIKaHUX
pe3ynbTaTiB Ta IX aHalli3y, BUKOHYBalHCcs 3100yBaueM caMoCTiiiHO. ABTOp 0coOucTO
IPOBOAUB JIabOpaTOpHiI EKCIIEPUMEHTH 13 3aMipoM YCiX HEOOXiJHMX MapaMeTpiB,
NOTPIOHMX YIS JIOCHIDKEHHS KUIBKICHHX 1 SIKICHUX XapaKTepHCTHK TNPOMYKTiB
3TOPSIHHS JIOCIIIJKYBaHUX 00’ €KTiB. Yl po3paxyHKH BUKOHYBAB CaM.

AHayi3 pe3yNbTaTiB €KCIIepUMEHTAIbHUX OCTiIKEeHb, IX y3araJlbHeHHsS Ta
IIPOMHCIIOBI BUITPOOYBaHHS yHIBEpCAJIbHUX MAJIbHUKOBUX MPUCTPOIB 3 ypaxyBaHHSIM
OTpHMaHUX pe3yJbTaTiB JaucepTauii Oynu MpoBeleH! 3a Oe3mocepeHBOI y4acTi
3100yBaya.

TaxkuMm 4HMHOM, HAYKOBI pe3yJIbTaTH OMUCAHI B IUCEPTALiiHIi poOOTi MOBHICTIO
BHCBITJIEH] y HayKOBUX ITyOurikauisix 3/00yBaya.

Heponiku Ta 3ayBakeHHs 10 AUCePTALiiiHOT po6OTH.

Jlo nojiaHoi Ha pelieH3yBaHHsI JucepTaliiHol poOOTH € HACTYIIHI 3ayBaXKCHHS:

Jlitepatypuuii ormsax 3afimae 49 cropinox. Hocute BiH 37e6inbiioro
O3HAMOMYEe-IIOMyJIIPHUN XapaKTep, B SKOMY Majo KPUTHUYHOTO aHaNi3y poOiT iHIIMX
aBTOPIB.




3 25-1 mo 37-My CTOpiHKY HpPHBOAMTBCS apryMeHTallis, 4YOMY CJiJ B SIKOCTI
[lajBa  BUKOpHCTOBYBaTH ra3s. Ha Moo gymky ciig Oyjio migrorysartu
0OIpyHTYBaHHS O1JIbII JTAKOHIYHO.

Ha crp. 42 npuBenena TexHonoridaa cxema HU3bKOI PO3/IILHOT 3aTHOCTI.

Ha crp. 43 npuBemena texnonoriuma cxema razoBOro rocrogapctea KEC B
HU3BKIN pO3MiIbHIN 31aTHOCTI.

Ha ctp. 55 npuseneHo pHCyHOK MexaHi3My TopiHHS 6e3 MOCHNAHHS Ha
Jaucepraniro A6myina M.3.

Crp. 65 — B TabuHIi HAMiBXKUPHUM IIPHGTOM BHIINEHO TEKCT.

Crp. 75 — pospin 2.1. «Onuc ¢isuunoi Mozeni po6ouoro IIpoLeCy CTPYMEHEBO-
HIIEBOI cucTeMm» GaxaHo Gyyio 6 MepeHecTH B JITOMVISM, OCKLTBKH 3n00yBad He €
PO3POOHUKOM L€l CUCTEMH.

Crp. 83. Tyt npuBenena tabn 2.1, mo BcrasieHa sk KapTHHKa 3 HHU3bKOIO
PO3IUIBHOIO 3IATHICTIO.

B posmini «Merozonoris mpoBeneHHS NOCIIPKEHB» [OCTATHBO IIOBEPXHEBO
ONHMCYIOTBCA  BHKOpucTani  meromu CFD, 6Ge3 amamizy Momenmedl  ski
BHUKOPHUCTOBYIOTBCS.

Crp. 101 i cTp. 76 IpuBeieHO OHAKOBHI PUCYHOK.

Crp. 101 — B TabnuIli HANiBKXUPHAM MPU(TOM BHIIEHO TEKCT.

Crp. 109 i 110 — Hemae mOCHNAHB i MOSICHEHb OO puc. 3.7 i 3.8. Bigpazy
miciist puc. 3.7 3’ IBIIS€THCS TOSCHEHHS Juist puc. 3.9.

Ctp. 128 B posnini 5 «JlociipkeHHs BIUIMBY HOMILIOK BOXHIO HA poboumii
NMpONeC TOpiHHS B KOMOGIHOBAaHMX CTPYMEHEBO-HIlIOBUX MOIYJIB 3a HOTIOMOTOIO
HATYPHOTO €KCHNePHMEHTY» BCl Ha3BH MiJPO3JINIB i OCHOBHMH TeKCT mpuBeeHi 3
PI3HUM LIPUQTOM.

Crp. 140 — Hu3BKa pO3/iNbHA 3AATHICTH PHCYHKA.

BBakaro, 1110 BHCIIOBIIEHI 3ayBaXeHHS HE € BU3HAYAJILHUMH i He 3MEHILIYIOTh
3arajlbHy HayKOBY HOBH3HY Ta NPAaKTHYHY 3HAUUMICTh PE3yJIbTaTiB Ta HE BILUIHBAIOTh
Ha MO3UTHBHY OLIHKY AMCEpTaLiifHol po6oTH.

BucHoBOK npo auceprauiiiny poGory.

BBaxaio, mo naucepraniiina po6ora 3106yBaya crymeHs JoKTOpa Qinocodii
Kynnka Apcena Amapitionua Ha Temy «[TigBuinenss pisms epexTuBHOCTI poboTH
BOTHETeXHIYHUX O0’€KTiB Ha OCHOBI CTpyMeHEeBO-HIlIEBOT TEXHONOrD BHKOHAHA HA
BHCOKOMY HayKOBOMY PiBHI, HE IIOPYIIly€ IPHHIHIIB aKajeMidHOi J0OpOYecHOCTI Ta
€ 3aKiHYEHWM HAYKOBUM JOCII/DKEHHAM, CYKYIHICTb TEOPETUYHHUX Ta MPAKTHYHUX
PE3yNbTATIB SKOTO PO3B’S3y€ HAYKOBE 3aBJAHHSA, IO MAa€ iCTOTHE 3HAYEHHS ISl
ranysi suaub «EnexTpuuna imkenepisy. J{uceprauiiina poboTa 3a aKkTyalbHiCTIO,
MPaKTHYHOIO LIHHICTIO Ta HAyKOBOK HOBH3HOIO IIOBHICTIO BIiAMOBinae BHMOTam
1UHHOIO 3aKOHOJABCTBa VYKpaiHM, o nepexbadeHi B m6 — 9 «I[Topsaxy




NPUCY/DKEHHS CTyNeHsi JOKTOopa ¢inocodii Ta ckacyBaHHs pillleHHS pa3oBol
crenianizoBaHoi BYEHOI paju 3akjaly BHIIOI OCBITH, HAyKOBOI YCTaHOBH IIpO
NPUCYDKEHHS CTYNEHs JOKTopa (inocodii», 3aTsepkenoro Ilocranosoro Kabinery
Minictpis Yxpainu Bix 12 ciuns 2022 p. Ne 44.

3n06ysau Kynuk Apcen AHIpPIHOBHY 3aCiyroBye Ha MPHCYIDKEHHS CTYIEHS
nokropa dinocodii B ranysi 3Hans 14 Enexrpuuna imxkeHepis 3a creriansaictio 144
Temnoenepreruka.

Penensenr:
JIOLIEHT Ka(eIpHu TeTUIOBol Ta Onexcannp BAPAHIOK
anibrepHaTuBHOI eHepretuku, HH IATE,
Hauionanenoro Texniunoro yuisepcurery
Yxpainu «KuiBchkuil mostiTexXHiuHui
iHcTuTyT iMeHi Iropst Cikopcbkoroy
MOH Vkpainu, KaHAuIAT TEXHIYHUX HAYK, JTOLEHT.
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