
BlArrrr
o(fiqiftnoro oroHeHra Ha Ar{ceprarlifiny po6oty Xopena Onera MnrotaftoBlilqa Ha reMy
<Hayroni ocHoBrr [oKprfrleurur rcxni.nrrrx xapaKrepr,Icurr ryp6oMalrlrrH 4nx ri4po- ra

ri,{poaKyl(yJrroroq[x eneKTpocraHuift>, qo noAaHa na s,qo6ynt HayKoBoro cryrleHt roKTopa
rexniqnrar HayK 3a cueqianuricuo 05.05.16 - ryp6oMililrllHtl ra ryp6oycraHoBKlr.

IIEIIaMaMIr.
fi,qpoererrpocranqii eigirparorr Baxrrr{By poJrB y ga6esneseuni cra6ilrnoi po6oru

eHeprernrrur{x cucreM y BcboMy csiri: soHr.r e neei4'euuolo qacrllnoro rno6zurrHoro fiepexoAy

Ao ei.qHonfroeaurx Axepen eneprii. Tari enexrpoc'ranuii Vrpaixu Marorb ctpaterivne
3rrarrelllui .4-rJr rrarlicrnrurci eleprerr.n:ci cllcre:,i:r, ai,'I(e rrcSi:rr,no :a6*ueuyrorr ii

' 6anancyrorrr.rMlr nory)KHocrtMu, oco6mlso niA .rac nirosrx Hasarrraxelrb, KoJrlr uorpe6a r
eneKTpoeHeprii pisro 3pocrae. Y noeusuft qac cra6imuicrs eneprocllcreM e [I,ITzlHHsM tK
uaqionarrnoi 6egneru, rar i sa6esneqeuHfl xlrrrelisnsHocri KoxHoro yrpar'nqr, ro6ro porn
ri4poeneprerr,rrrnrax o6'erris croroAni e HaABDKJITTBoK).

Eneprernvni uorasHrKr cy-{acHr{x ryp6in i nacoc-ryp6is e nucoxnuu. II{o6 niAerlqarlr
ik e(fexrusHicm neo6xi,qno 3acrocoByBaru riosi uayroeuni ui.uxo.ryr Ao rrpoeKTyBanns i
AocliAxenux po6o.uo< npoqecie B MoAeiu[x upororrrrn( qacrrrH, B Irepury qepry n po6o.rouy
roneci. Hessaxaroqlr Ha naxsHicrb gna.nroi rilrxocri rilporurnarraiqrurx saronouipnocreft
ryp6in ans fEC i |AEC, Kox(Ha HoBa nporotrHa qacrr{Ha Mae cnoi in4reinyarurii ni.quinuocri,
rrci uox<ym icrorno BnJruB na ii xaparffeprrcrtrKr4. Ha croro4nimnift AeHb oclroBnlrM

MeroAoM,qocniANenur ryp6in gnr fEC i |AEC e (fisnwruft eKcrIeprIMeHT Ha cneqiarisoBarrlrx
ri4po4rnarrliqsnx creH.4ax. Ili,qnurqeHnr 3HarrerrHr rrucgJlruoro eKcrIepI,IMeHTy craJlocs 3zrBAtKI,I

pospo6qi i y4ocronaneHuro MareMarlrtrrrrrx MoAeJrefi reqii s'sgroi ctr,rcnueoi i Hecrr,rcnusoi
pi4nnu, ri4po4nrarr,ri.nrrur verogin [poeKTyBaunx ryp6in, a raxox o6.rficffonamurx uero4ia,
anropuruin i nporparrl. Ocnoeur,t"iu fiepeBarzrntu o6.mcmoBarrbHl{x rr,rero4is uopinnxno s

\ eKcnepHMeHToM e icrorHo uesrni (fiuanconi, rpy4oni ra.racoei Bvtrp)arpr, a raKo)K 6inrm BI{coKa

, iuQopr"rarraeHicrb pesylrtarin. IIprE npoer(ryBanni nosrD( ryp6in i rrao4epxisallii icHylowrx rpiu
BrrMor niAH.flTTs pirnr MaKcr,rMzrJrbnoro i cepeAnr,o3BaxeHoro roeQiqienry xopucuoi aii, a

TaKox rroryxHocri, nparrnvHo 3arlxAlr [ocrae rrr4Tannfl. po3lrrllpeHrrfi 4iaua-rony naaiftnoi
ercrrJryarauii arperariB B 3orry qacrKoBr.rx HaBaHTDKeur. IIpn po6ori B TaKHx yMoBax 3a

po6o.uarra KoJrecoM yrBoprororbcr Br{xpoBi 4xryru, mi nroxyrb crarl,I rrpfitmnolo BLIHLIKHeHHT

uynrcaqift rrrcry y Bi,qcuorrynzurririfi Tpy6i, uto B cBolo qepry npu3BoAprrb ao ei6paldfi ncroro
a{perary i guHxenu.ff e(pemnnnocri po6orra. Touy po3BlrroK reopii i nparrrau<ra .qocniAxennfl
ryp6ouarnr{H Alrr fEC i |AEC, rroKparrleuns ii rexnirnrl/D( xapaKreprcrrrK i porruupennx
.4iauarouy na,qifiHoi eKcfinyararlii e arryanbuoro reMoro.

Arryanruicrb rel,{u ni,qrnepAxcyerbcr ir ruu, uo BoHa [oB'q3ana 3 BrfKoHaHHtM

.uepN6ro.uxerHr4x reu HAH Yxpaiuu ra HayKoBo-AocriAnux po6it, B sKEx Xopen O.M. 6yn
si.{floei,{arbHr,rM BrrKoHaBqeM i suroHaBIIeM oKpeMnx pos4i-nin:

- <Pospo6ra ra yAocKorraneHHr MeroAis MareMarr4rlrroro ra QisnuHoro
MoAeJrroBaHHrr [pocropoBnx B'l3Krrx ryp6yneutnrx reqifi pi4unra ra rruy B eJIeMeHTax

nporoqHllx EracrrlrH napoBr{x, ra3oBux. ra ri4parniquax Martrr4n> (Nr AP 0109U001425);
\ - <<YAocxonanenm po6orrr4x npoqecie s rrpororrulfx qacrl{Hzx enepfer}Itlnl{x

Marur,rH na ocriosi LreroAis MareMaruquoro i Qisutrrroro MoAe-rrroBarlHt rlpocropoBllx B't3KrD(
resiii pisraHn i rasy> (Ne [P 0114U0014a0);

- (MoAeJiroBarrHJr ra Aoc;riAxennr (fitr.iur{x fipoqecis s ereh{eHTili eueprerlrtlultx
MarrruH 3 Meroro niAer.rueHHr ix e$exrunuocri la uaAifiuocri> (Ne AP 0119U000655);

- (fIiABrrrIeHHr eQerrraenocd po6ounx npoqecin ra naliftuocti eneuenrin
eHeprerr{rlrrnx Mamr{H f4 rexno;rori-sHoro o6Jrarnauirs 3 BrIKop[craHHrIM MeroAis
MareMarnrrrroro i (f isnvnoro rvroAerrroBaHHn) (.I,ls AP D]'2aU 000 172):
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- (IIiABlrqeHHr e(fermnuocri ra s6iirrilreHHt noryxHocri ocrosux noBoporuo-

\ rronareBrx rigporyp6in |IJI2O, rpr.r3HaqeHlrx ArIfl vo.uepuisauii fEC ,{uiuponcrKoro KacKaAy>

, (Irb AP 0116U005054);
- <guceJrbHe AocliAxenns re.rii pi4unu B npororlHifi qacrlaHi Pa.qiansno-ocronoi

riaporyp6iHll ro rpoeKry uo4epui:aqii fEC ,{xalinyp (Inaix)> (}le AP 0118U003633);
- <Pospo6leuux rilpo.ryrnarrliqulrx ra KoHcrpyKTl,IBHtlx saxo4is, cnptMoBaHID( Ha

niAsprrqeHus HaAiftHocri ra noAoBltteHnr pecypcy ri4poarperaris |AEC, uo rparuolorb y
pexlrMax rracrKoBofo HalaHralrennr> (J'{b AP 0 1 2 I U I 1 05 87).

lTr.raenrnr-!i'r-r -^^^-^ \a^*.:lt O:lr^le l\,{tllc:ll"tclII'It iIe Telry' <Hayfori ocHoB}I
AftllPrslirrrrr IJtvJ.-' -."t -!

[oKparqeHrrr rexrii.*rrx xapaKTep[crur ryp6oMalrrrIu 4nx ri.qpo- ta ri,upoaKyluyJlronw{x

eneKTpocraHqift>, o6csr sroi 337 cropinoK, cKJra,qaemcs si Bcry[y, ouronnoi qacrlrHn 3 mecrl{
posainis, 3aftIJrbur,rx s[cHonris no po6ori, crrrlcKy BI,IKopI{craHLrx Axepen ra AoAarris.

.{zcepraqis rdicrurb 184 pucynxv 3a reKcrour; 6 pucynris Ha 6 orperurx ctopiurax; 18 ra6lnqr
3a reKcroM;2 'ra6tuui rta 2 oKper\rr,tx cropiurax; 251 uafiv,eHyBaHrrrl BtIKopI.IcraHID( Axepen Ha

' 27 cropinxax;2.4oAarKLI ua 10 cropinxax.
' Mera Alrcepraqiftnoi po6oru B[3HatreHa uirro, nigo6paxae nalxorufi nin<i,q ao
npo6leura i opienrona1a:na BAocKouaJreuur icirytoqux niAxoAis Ao AocriAxenns ryp6in a-ur

fEC i |AEC. 3anAass.s AocniAxennx siAronilarorr ueti, nucnirrnorotr cruaAoni Ii
.IIOCfifHeHHjI.

Y ncryui o6rpynronaHo axrya-nuricrr po6orr,r, c(fopnaynronano Mery i saBAaHHt

Aocri.uxenr, HaBeAeHo HayKoBy HoBr.r3Hy i npaxru.ute 3HaqeHHa 4ocnigxenr, 4ani npo

anpo6aliio i oco6onr.rfi BHecoK Ar,rcepraura y po6orr,I, Iqo Harrucani y cuinantopcrni.
V nepruorray po3Aini po3rJrrHyro cyracnuft cran npo6neMl,I BAocKoHaJIeHIUI nporollHux

qacrun ryp6ouaruun ang fEC i |AEC. BugHa.reuo i npoanalisosano ouroeHi Irliurxu
eupirnenux uiei npo6neMkr rK B po3paxyHKouafi, tar i eiccnepuMeHTilJlbHufi cnoci6. Btzsuaveno,

rrlo rorroBHtrMrl HanprMaMr{ e [pocropone npo(finroBanH.s enelaenris rrporollHl{x qacrl{H, B

nep[y qepry po6ouoro KoJreca, Ta 3acrocyBanHr HoBI,IX [epcneKT]rBHLIx KoHcrpyKTlrBHITx

pimenr. llpone4euo ornrA cf{acHrlx po6ir uayronqin sapy6ixxr ra Yxpainu s 'rrcerlHoro i
eKcneprrMenriurbHoro.qocdAxennx po6ovoro flpoqecy B MoAentx ryp6ovarnuH pianoro rlfiy.

, y ApyroMy pos4ini rrase.qeHo orrr4c 3acrocoBaHI,IX n po6ori MeroAie MoAeJIroBaHHt

,po6ovoro flpoqecy B rrpoTorrHr.rx qacTraHax ryp6orvralfir.IH. 
gr.rcelrne MoAeJIroBarIH-f, reqii

HecrrrcJmBoi e'qgroi pi4llnu Br{Kouarro Ha ocHoni rII{cgJIBHoro inrerpynaHHrl ocepeAHeHrIx 3a

PefiHolrAcou pinrunr Has'e-CroKca 3 AoAarKoBI,IM ruIeHoM, Iqo uicrurs IlrrfrHy crnclunictr.
MareNraraqni naoAe.ni, anropr.rrMr.r i qncelssi MeroAI{ peani:onano B rlporp€tMnoMy rouunexci
IPMFlow (pospo6rca IEMC). flpone4eno aupo6aqirc MeroAie ItrrulxoM AocliAxenH.s te'rii n

MoAenrx ocronoi i paaianrno-ocronoi ryp6inu. Oisuwre MoAeJIroBarrHt po6oqoro npoqecy B

MoAeJUrx ryp6olaaruuH n po6ori upone4euo ua ri,4poAr,IHalai.{Houy cren4i EKC-30, IIoKa3HI'IKI'I

flKoro siAnoei.{arorb BI{MoFIIM uixnapo4noro KoAy MEK 60193.
Y rperrouy pos4ini nocraBJreHo i nr.rpiureHo 3aAarry ni,{nurqenux eQexrunnocri ocrosux

ryp6in als fEC rrrrtrxoM rrpocropoBoro npo$irnoBauHil ronarefi po6o.ulx rouic 3a AorloMororo
HaBaris i q[ceruHoro AocniAxenux po6oqoro [poqecy B nrx. BcranoBJIeHo saronouipnocri
Bnnr,rBy rrpocrlrx, cKna.rlHLtx ocboBr{x i rononrx uanarin, nepra(fepiftnux i BTynroBrrx lonarefi
po6o.*rx rolic Ha crpyKTypy rroroKy, eHeprerrrrrHi ra raeitalliftni xaparrepllcrlrKl,I. rlucensni

Aocri.{xenn.s Brrnr.rBy rona6inosaHoro uepr.rlpepifinoro HaBany (oguovacno ocboBoro ra
rononoro) ,{o3Bonrrnu pospo6raru HoBe po6ove KoJIeco EJlr. BlpoBaAXeHHs Ha fEC

' .{niuponcbKoro KacKaAy.' y qerBeproMy pos4i:ii gzcepraqii 3 Meroro ui,ryutqenna e(ferrunnocri i posrnupennx

4ianasony excnnyararlii naynoeo o6rpynroaaHo nepcuextueHicm 3acrocyBanHx mBlll.{Koxirorrx

po6owx ronic nacoc-ryp6in na Hanopu 80-125 rnr si g6imltreHolo rinrricno louarefi cyrreBo
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rrpocropoBoi (!opuu. llpone4eni s .rtrcemnuft i ercnepuMeHraJlbHlrft cnoci6 cenerrunni
AocliAxenu-a po6o.roro [pouecy B MoAeJUrx rueu.uroxi.{noro i rpaArqiftnoro aapiaurin po6ovrx
ronic AoBenr repeBary ileprtroro xr y ryp6iHHoMy, rax i nacocHoMy pe)KI4Ma:( Ta Ao3BonI'IJrlI

po3rrrlrpr,rrrr Aiaua:on eQerrunnoi naaifinoi er<cnrryaraqii.
V n'xrouy pos4ini o6qpynrorano Moxsrusicrr niAnl{rqenHt eQertrnnocri pa,uianrno-

ocboBr{x uacoc-ryp6in i posrnupeHHr 4iauatony ix ercuyaraqii sa AofioMoforc 3acroc]tsaJlrul

cnnirepurax po6o.rrx ronic. B qvcelrnufi i ercuepl4MeHTanbnufi cnoci6 BcraHoBJIeHo BnJIITB

' reoMerpr{rrHr.rx napruerpie cnlirepHr{x ronarefi Ha crpyKTypy revii i enepreruqtri norasnuKl{ B

ryp6innorvry i nacouroMy pe)Kr.rMax. Ha ooroni ncranosreHllx 3aJlelcHoctefi 6ylo cnpoeKToBano

none po6otre Koneco s niAezrqeurrMlr eHeprerrrwrnMrr uoKa3HIrKzMrI, B ToMy.mcd upu po6ori
Ha pe)KHMZ}x qaCTKOBOTO HaBaHTaXeHHrI.

Y iiroclcll)' pc:li:ri r.1r ror{Firqerxr ler:ri'::rn x?p3I{TepIIcrIlIc uacoc-ryp6in |AEC
AocniAxeno BlJurB npocropoBoro npo(fimonaHrir nonatefi po6o.rnx xonic 3a AorloMororo
KoJroBr,rx nasanis nouarefi Ha crpyKTypy re.rii, eHepfETnrIHi i nynrcaqifini xapaxrepl,rcrrrKll
uacoc-ryp6iH. OrpurraaHo 3arrexuocri crpyKTypu floroKy ra eueprerltqHrirx i rrynrcaqifurot
xaparcrepr.rcrlrK BiA BeJrr{rr}rH Haeanis n ryp6inHoMy i nacocnouy pexl,IMax. B
eKcneplrMenrzurrsnfi cnoci6 AoBeAeHo, rrlo BcraHoBJIeHHt cra6inisyro.nrx nupisuloBaJrburrx
pe6ep e 4u(pysop nigcuoxrynal*roi rpy6rr rvroAeni nacoc-ryp6iuu ga6esneqye 3HI{xeHHt
BrrnrrBy Bl,IxpoBoro AXryTa Ha pexlrMtx rracTKoBoro HaBaHTZDKeHHS Ta CyTTeBO 3HI,IXye

3naqenHrr avnniry4 nynrcaqifi rrlcKy.
B .ucelsnvrit ta eKcfleplrMeuranrsnuft cnoci6 BcraHoB.]IeHo 3axoHoMipnocti B[nI,IBy

reoMerpuqur,rx rapaMerpin po6d.rux roric nacoc-ryp6in na eHeprerlaqui xapartepvtcrrlKn, Ha

, ourogi sKrrx po3po6neso MoAenb uacoc-ryp6inr,r glrs BrpoBaAx(eHHt Ha,{nicrponcmift |AEC.
, B qinouy po3ruurHyra ra upoananisoeana rurceprarliftna po6om Xopena Olera
Muro:rafioBaqa e 3aBepmeHoro HayKoBo-Aocri,4solo [paqerc, rqo c[ptMoBaHa na nnpirrennx
aKTyanbnoi npo6lenau HayKoBo o6rpynroBaHr{x ocHoB uoKpalqeHHs eHeprerLMHID(

xapaKTepr,rcrun i po3rrrlrpeHH.f, .qiaua3oHy po6oru ryp6orraarrrr4r Nrs, fEC i |AEC B 3oHy
qacrKoBr4x HaBar{TaxeHb 3a AorroNrororc cfracul{x vetoAiB rlpoeKTyBaHns i AocniAxenns
po6o.roro rpoqecy B npororrHr{x qacr}rHor. Mera ra saga.ri, Iqo [ocraB.rieui y 4rncepraqifinift
po6ori nrapirneni y noBHoMy o6cssi. Amyansnicrr ra IrpaKrLIvHa Iiiunicrr po6oru
nigrnep4xyrorbcr rrrM, rqope3ynbrara 4ncepraqii-uux .qocniAxeub BnpoBaAlI(eHo B AT
<Yrpaincmi euepretllqsi varrrLIHH) rpu MoAeptrfuallii ryp6in Kpevrenuyurroi fEC i npu
upoerrynaHni rigpoarperarin }lb 5-7 fnicrponcrroi |AEC, a raKox B

TOB <Xaprinryp6oinxznipinr> uprl pospo6qi npoerry f EC .{xaninyp (Iuair).
Cmyniua o1rpynmoeauocmi HayKosttx noflotceHb, eucuoercie i percoueuda4iil,

cQopuyeuoaaHux e duc epmat4i[ 6asyemoca:
- Ha ananisi nireparypxllx Ancepen no aaHifi upo6revi, Ha KopeKrHift uocraHosui

ueru i 3a,uaq AocniAxeHgs;

) Ha rrpaBlrnbHoMy $opnrynronaHni orpuMaHr,rx nucrosrin. Bnrna,qeni y
ruacepraqiftnift po6ori uayroei nonoxeHu.s, o6rpynrosaHi eucHonrrz i na,qaHi perouengallii e

nacliArorra rnani(fixonaHlrx HayKoBr,rx Aocni4xenr, Iqo [poBeAeui antopoM IIpn snKoHaHHi

3aBAaHb, mi c$oprrrynsoeaHi n po6ori;
- Ha BlrKopucraHni cyraurux ueroAin AocriAxenHs, npolpaMHl,Ix flpoAyrrie ra

MaTeMaTr4rIHOf O alapaTy ;

- Ha cuiscraBreuui orpulranux pe3ynbrarie s pe3ynbrarar\,Ira inmlrx Aocni.unuris;
- Ha 3aranbHo[puftnnrprx AorryqeHHrx i o6vexeHurx, rqo e AocI,ITr npanoruipHrlMli

ra ga6esneqy'rorb noBToproBansnicrr pesymrariB 3 AocrarHroro ro.*iicrro;
- Ha yaaramnenni iuryro.rux piurenr uoAo nnpirueunr tipo6J-IeMu

eHepros6epexeHHlr flulsxoM uo6y4onu resHoi nocniAosuocri npufinxm.a pirueur (iepapxiunoi
crpyKrypr{). V araceprarliftHift po6ori o6qpyHroeauo ;1oqinrnicrr, npaxynanux QarrEttHLD(
pexarr,rin eKcrrrryararlii suxi,quoro ycrarKyB?E fr.npkr yrr,rnisaqii BEP upu peanisallii typ6innnx
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rIHKJriB, rqo Aacrb MoxJrr.rBicrr 6inrrn pauiouamuo BaKopucroByBarl{ IrztfiLlBHo-eHepreruwri

pecypcr.

,[ocmoeipuicmu ompuMaHux HayKolux pezynumamie potomu sa6esnevyeaJlacb

KOpeKTHOTO IOCTaHOBKOTO 3aAag, KOpeKTHI,IM 3aCTOCyBaHHtM MaTeMaTI{TIIIOTO ailapaTy Nrg.

nupimenn.a fiocraBJrenrrrx HayKoBHx 3aAarr ra ni,4rnep.ux]tsaflacb y3roA]I(eIrHf,M pesynrrarin
po3p:xyrrKoBrrx Aocni,qxeur 3 pe3yJrbraraMlr eKcrleprlMerrrilnbnm< AocniAxeHb ra AocniAxenr
inmrx anropin, BlrKoHurHrrx sa aupo6oBauuMr{ MeroArIKaMr.r, siAuosiAuicno uareMarrrrmlrx
uoAenefi Qisavnift npupoai po6o.nrx upoqecin B riporotmux qacruHax typ6or*raurtr.
.r[nnqnpinrri^q n6^t'rr-^-i- o"^.16rr"rrd'ToBrrrrr\' r^^wi-1'.'o'1r qiryroennttrt./arqgJ{ gilnOSilUiCTIO
Av!aUErPrrLvLL P-Jt.'DrFr-, !.\e.ill-,...--. A\'--rrA/j'!rto !L-ALDeyA

' nora3nuriB creHAa EKC-30 riuuorau rr,riNuapo4noro craHAapry MEK 60193. CrcnA npofiuon
' MerpoJrori.my arecrallilo, cepru(b iKarr,I nasnui.

Hayrcoea HorusHa omputwoHtDc pesynumamie ma eucuoercie nonrzae 6 molvty, 14o

nnpirneno BzDKnrrBy Ha)'KoBo-TexHiqry npo6neuy, rqo noB'fl3ana 3 rIoKpaIqeHHrIM eneprerrrrmlD(
i nynrcaqifiurx xapaxreprrcrr.rK i posrm.rpeHHs Aiara3oHy eKcnrlyarallii ryp6in pisuoro tuuy
.qff fEC i |AEC rrrJurxoM rigpo4uHa.ui.rsoro yAocKoHanennfl Ifq Ha ocHoBi c)ruracHl{x

eKcflepr,rMenTaJrbnrrx i .ucelrnprx ueroAin. ,{o noarx HayKoBkIx pesylrrariB Moxua siAHecru
TAKE:

- Bneptue 2.nfl, Typ6oMarruH fEC i |AEC 3arrporroHoBaHo ytrinepcaannr,Ift MeroA

rrpocropoBoro rpo(biJrroBauHr rionarefr ocboBrrx i paaiaruro-ocboBux po6ovr,rx xolic, mraft

6azyerrcn Ha 3acrocysaHHi naeanie y KoJroBoMy i ocronoMy HaflptMrax. I{e Ao3BoJILIJIo

$oprtranisyBa'rr4 eryrnlrfi ni,w<ia lo rilpo.quHaMiqHoro BAocKoHarIeHHt npororlul{x qacrI,IH Ta

3a6e3[e.MTu niAsuqeHHs eHeprerntrHr{x xapaKTepucrr{K y IrrupoKoMy .qianasoni po6o'urx
pexznain;

- Brrepme BcraHoBJreHo rrayKoBo o6rpynronani saKoHorr,ripnocri B3aeMo3B't3ry rvrix

BeJrr{rrrrHaMrr KoJroBr{x naeanin nouareft po6ovux rodc pa,uianrno-ocboBnx nacoc-ryp6in
l.

, cepeAuroi rtrBrrAKoxlArrocrl I crpyKTyporo npocropoBoro [oroKy ra eHeprerLTtrIIrIMlI

rroKa3HuKilMH n ryp6innortry i nacouroMy pexr,rMtx. Orprruaui pe3ynbrarli qllceJrbHoro

MoAeJrroBaHHr ra eKcrreplrMeHTaJrbHrrx AocriiAxeub Ao3BoJII,IJtrt Brr3Hatrlrrrl HartptMlsl

ri,qporursarr,riqnoro BAocKoHaJreuru po6ourx Konic, rqo sa6esnetryrorb po3uupeHHt 4ianasoHy
eKcrrJryarzulii ra niaslruleHH-rr eQemnnnocri ryp6onaaurvIr (sorpenr4 Ha [pI{KJIaAi Hacoc-

ryp6inu,{riicrponcrnoi |AEC) ;

Brlepme eKcrrepLrMeHTaJrbHo BcTaHoBJreHo 3aKoHoMrpHocTl BIJII,IBy llpocTopoBolo
upo(finrcnanH.s roflarefi paaianrHo-ocboBax po6ourax ronic nacoc-ryp6in ua nynrcaqiftni
xapaKTepucrrrKr4 i arvrnniryaHo-sacrorHi cnerrpu rr{cKy y niAcr,rorrytsanruift tpy6i, uo
Ao3Bonano 3Hr{3r.rr}r aunliryAr,r rr,rcKy 4o pinnr HHXqe 8%o ra sa6esne.rurr cra6ilrsy po6ory
nacoc-ryp6iHu e soHi qacrKoBl{x HaBaHTaxeHb;

Brrep[e eKcneprdMeHT:rJrbHo BcraHoBJreHo xapaKTep sN,Iin arranniryano-qacrorufix
cuerrpin i arrrn-nirya uynrcauifi rrrcKy y sircNrorcryBanurifi rpy6i uacoc-ryp6iir ceperursoi
rusurKoxiAnocri rplr BcrauoerexHi ] An(fysop cra6iriisyro.mx nupinHroBarlbul{x pe6ep; qe

Ao3BonlrJro sa6esnequru qinecnprMoBaHe o6uexeum BrrJII{By Bl{xpoBoro AXryTa Ha pe)KI,IMil(
, rracrKoBoro rraBauTilx(eHHs ra 3Hlr3rrrr.r 3HaqeHH-f, airannirya nyrucaqifi TucKy Ha raKl{x pe)KI{Max
'ao 50 %o (zatexno ni4 nzrparra);

Brrepme ua ocnoni KoM[ireKcHLrx rrr{ceJrrHr.rx ra eKc[epEMeHTaJIbHI,IX Aocntqxenr
BcraHoBJreHo 3aKoHoMipnocri BnnrrBy reoMerpr.rqH!ry fiapaMerpin cnnirepin po6o.rux rolic
pa4ianrHo-ocboBrdx nacoc-ryp6iu cepe4uroi ursuAroxiAsocri Ha crpyKTypy roroKy ra
eHeprerr{qHi xapaxrepucrrrKrr n ryp6innonry i HacocHoMy pexnMtx. Brf,BreHi sane)Kuocri

Ao3Bonr,rJrr{ o6rpylrryearu nu6ip nafi6inuu paqionanurnx reoMerpllqHl,rx naparr,retpin cn;ritepin
ans uinivigaqii riapo.ulsaraiqunx BTpar ra po3rrrnpeunx Aianarouy e([errusHoi po6orr B 3oHy
qACTKOBI4X HABAHTAXEHb.



DE3YJIbTATiB NO gIiIPft EIIHff .

', IlpaKmutHa suaquJilicmb ompuMaHwc pesynbmamie docnidcrceuan uoJltrae B ToMy' Iqo

AoBeAeHo rraoNnusicrr qacrrosoi saMiufi Aopor[x eKcrIeplrMeHTuIJrbHI{x AocriAxenr uoAeneft

ryp6in na riaponznaMi.rHr.rx creH4ax sa.rplcilrsi s yporynaunsM oco6nreocteft reqii y. rcix

eJreMerrrtx [porortrrrrrx qacrprH, rqo Ao3Boiule cyrreBo 3nll3urlr repuinu i napricrr

rrpoeKTyBailrnrx po6it.- 
3lo6yBarreM AoBeAeHo uoxlnnictr qacrronoi sarlriHlr KoItrToBHI{x eKcrlep[MeHTaJrbIrID(

,qocniAxenr uoAenefi ryp6oualruurna ri4poA[Harrli.rHvx creHAD( Ira q[ceJlbHi, I[o Ao3BoJIte

cy[TeBo 3Hrr3]rrrr repui"rn i napricrr flpoer(TyBaJlrmx po6ir. O6rpynroBano rlepcuerrunnic$

,u"to"y"*nr po6o.rrx ronic si s6inrueuoro rinmicrro Jlolrarefi cyrreno upocropoBoi ([oprrru

i"r ,ru.o.-r;p-Sitt IAEC g0 125 u. 3inpcnoii3BallfiI"r s,qobyeaueu luinepcarrurfi
MeroA [pocropoBoro rrp nouareft ocboBl{x i paaianrno-ocboBlD( po6owrx rolic,
3acHoBagr{ft na sacrocynanui pisnrx su,uiB nasanie, Ao3BoJUIe nixsrrrqflTfi sKicrr [poeKTyBttrrHfl

ra eQerlaegicrr rpororilrrD( sacrrrrr ryp6ouamun. Bctanosreui e po6ori saronouipsocri

"rr-ry nasafiie nonareft po6o.nor ronic Ha flynbcaqiftsi ta eneprerffiHi xaparteprlcr]rlc[ B

urlrpoKoMy aianasoHi pexlrMur{x naparraerpin e Ha}T(oBo obrpyuronaJrolo ocHoBoro rloAzlnbltroro

\ yAocKonaJrroBannrr rrporotrHr,rx tracrllu rlplr npoeKTyBanni nosux i rr'rogepnisaqii icnyro'no<
'ryp6ouarufiH Nrl- fEC i |AEC. Orpr.nraani Xopennrra O.M. sarexnocri BIrJIrrBy BcrarroBJreHH-f,

""pi""ro"-rnrrx 
pe6ep y ArQysop "14"rorty"amnoi 

Tpy6ll pa,uianruo-ocroeoi nacoc-ryp6inu

na-inrencnnnicrr BrrxpoBoro AnoJrra i pinenr uynscarrifl TTIcKy e o6ryynryeaHHfM ]rorcnr'rsocri

po3[[rpeHHs 4iauaaony na4iftnoi po6orra arperadn B 3orry qacrKoBI'D( HaBaHTaxeHb.

irorpo6rrr"o uosi encoroe(pe**u"i po6oui Korreca uacoc-ryp6in NIr ,{lricrponcxoi i
Kanincrroi ;AEC, 6y4innuqrao rKr.rx y Hafi6mrxsi sacla nepeA6aueno rporpaMaMlr

Enepretu.nroi crpaterii Vrpaiuu.
Perynsrarlr .wrceprauiftnr:i AocliAxenb BrIpoB4AXeHo B AT <Yrparncmi eneprerrl.uri

Marrrr{H}D) rrprr MoAepnisarlii ryp6in Kpeuenuyurroi fEC i npu rpoeKTyBaHHi rigpoaryerarin

Ns 5J ,{niirponcrxoi fAEi,- u t*o* " 
TOB <Xapxinryp6oinxranipinr> uprl pospo6ui

npoeKry fEC .{xaninyp (Iuais).- 
Hayroni i nparruyni pesyrurarr,r Aucepmqiftnoi po6om sAo6yraua_orpl{Marlu BrrcoKy

oUimy 
"uy*ouo-t-.xsiqnoi 

cnirnnonr Yrparnu: y 2021p. 3a po6ory <Crropennx

BlrcoKoeKonouiqrrx ri,Upoarperarin Ans fEC Yrqparnn> Xopery O.M. y cninasropcrni s

, npe,qcrurBglrKaMrr nposi,qnux ni.qnp"erclB eHepreri,I'ruoi c(fepu Yrasou llpesugeura Yrpaiun
, rprcyAxeHo 3Banru{ naypeara HauioHanrnoi nperrlii Yrparnu irvreni Eopnca flarona.

B ony6niroBarrffx nparln( slo6yBa.ra AocrarHbo rIoBHo nruc;ra,ueui ocnosHi pe3yJrbrarl{

Teoperrrrurrx ra eKctrepr,rMenTaJrbunx AocniAxesb Alrceprarlifinoi poSoru. OcnosHi noloxennr,
pe3ynbrarrr ra B1lcHoBKr{,wlceprarlifi'noi po6orr olpl{JIIoAHeHo y 36 uayronux [paqff' 3 HI4x y

l"o* *o"orpa(pirx, 26 crarrxxy (faronrax HayKoBrIx BLTAaHHfi (n rorray'tllcni 3 y r'rixuapoAHrD(

HayKoMerprrrrgr{x 6a.:ar Scopus),-6 y .uononi4rx ra re3tx Aouoei.qeft n s6ipriuxan rraatepianin

roni[epenqift, a nux 5 sueceuo Ao HayKoMetpu.rooi 6asn Scopus, I ctartl y (paronouy

>rypnani, fiaregT Ha KopncHy MoAeJrb, rqo csiAwlm upo B]rcoKy HayKoBy 3Halryqrcrb

orplrM aHI{x pesynrratin.
OcuosHi rroJroxeHgr i peaynrrarn AocniAxerrb 3a reMolo Anceprallil AonoBlAutfirrcb!

o6ronoproezrJrrrcb i o4epxan" ,rot""""ry ouinry ua 6ilrrn nix 30 HayKoBI'Ix ron(fepenqixx:

MixnapoaHa rrayKoBo-rexniqHa rontpepenqi.a <IH(foprr,raliiftHi rexnolorii: HayK4 rexsir4
rexnonori-n, ocnir4 sgopon'x> (ru. Xaprin,20IC_2020,2023-2026 p.); Mixlrapo.qua lrayKoBo-

.'rexrdqna xonQepenqis (yAocKoHrurroBarrr-f, ryp6oycrauoBoK MeroAaMI4 MareMarl{Imoro I
' ifisu*roro rvroAenrosaurrff)> (na. Xaprin - 2009, 2012,2015, 2017, 2019); <<(DllslaKo rexHr{llecKne

upo6nerrrn sHepreruKnlr rytu Ex perrrenus. 2011> ffapris, OTII3IIP 20ll), XVI, )Ofl
Mi*"apolHoMy rourpeci ar"ryno6yaieuzrie (Prn6a.re, Ko6neeo, 2011, 2016 p.); XXII
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Mixcrapo4ra HayKoBo-rpaKrmHa: ronQepenqir <@igrrsHi i xouu'rorepni rexnororii)>
(na. Xaprin, 2016 p.), <<Arryaruni npo6rervru inxeHepnoi uexanixu> (na. Oaeca, 2020),
Integrated Computer Technologies in Mechanical Engineering-Synergetic Engineering (Kharkiv,
2020); International Conference on Advanced Mechanical and Power Engineering lKharkiv,
CAMPE-2021 , 2023, 2025); IEEE KhPI Week on Advanced Technology, Kharki v, 3-7 October,
2022.

\ . Pinenr m rinsricrr ny6niraqift, a raxox aupo6aqir rvrarepianin 4racepraqifinoi po6orn
, Ha MDI(HapoAHutx HayKoBHx ra Ha)fi{oBo-rexni.rurx xon(fepeuqin< nirorosiAarotr Br{MortM, rqo
upe4'rnnnorbcs Ao AoKTopcbKI{x Aficeprarlift arecraqiftnoro roneriero Minicrepcrna ocsirr i
HayKH Yrpaurr.r.

Aucepmqir i pe(fepar nauncani ni4roni4ro .qo BnMor K HayKoBo-rexniqruu reKcrulM.
3r,ricr pe([epary nonaicirc rilcSpaxrc oclcnni ro]To)rcesrrr,glcepr;Iiiiuoi po6oru, ni,4noeiAae
crpyrrypi ii posAinin ra uicrr.rrr rononni pe3ynbrarr.r AocniAxenr. IIe aoi"orre o6,errusno
orlirrurr HayKoBy HoBH3Hy i nparrrwre 3HaqeHHr orpr,rMaurx n po6ori pesy,'rrrarin. Crnnr
Br.rKJraAeHrrr uarepianin y 4ucepraqii Ta pe(fepari ei,ryroei.qae 3ariurbrronpnfinrrnu
araAelvri'rHuM BrrMoFaM, a 3uict po6otn e .riTKo crpyffypoBaHrrM ra nori.nro y3roAx(eulrM.

,{orcopcrxa rurceprilIis ue uicrum rtaarepianin, rqo 6ynu elrrcn4leni y KarrAr,rAarcrrift
4ucepmqii 3Ao6yBasa. flepenipxa po6ou na ni4cyrnicrr nnariary, 3a BlrcuonrcoM KoMicii s
nl'rrzlHb ar44eui'uroi go6po.recrrocri IEMC, AoBeJra oprrinanrrnicrr Aocni,qxeur ra Tx
cauocrifixrnfi xaparcrep

'. 1. B po6ori ni4cynri n.lt"t*" ranimqiftrrrx ,qocrirxeur rrro4eneft nacoc-ryp6in n
'HacocuoMy pexraui, a6o ne noei.qoM;rerro rrr,I [poBoAaJr]rcr Bour.r.

2. He BKa3arIo AiauasoH ursfiAxoxi,quocreft a6o uanopin nacoc-ryp6in, upu n<rm
3acrocyBanux po6own< si cnnircporr4 e eQerrzBHriM.

3. B po6oti AoBeAeHo, Iqo AoB)Icrura nupinmoBarrbHax pe6ep y ni4cuorryeanririfi Tpy6i
rlpaKT}tttrlo He BrrJIIiBae Ha BeJlrrrrr,ruu rrylrcaqifi rucry. Ale, no-nepme, He o6qpynronano au6ip
.qoBxI{H aocnigxynanux pe6ep, [o-Apyre, He Btr3rraqeso rr,rinirr,ra]rbuy 4o"xr,rny pe6ep, ma
sa6esneqzT6 uorpi6ui rroKrl3nr{Kr{.'

4. He o6rpynronano nu6ip BeJII{tr}rHr,r KonoBoro HaBarry nouatefi -30o upr,r .qocrilxeuni
BrInI{By reoMerp}rqlrlD( uapauerpin po6o.u-rx xolic uacoc-ryp6in tra crpyKrypy reqii i
e Heprerr.rqui xapameprrcrlrKr,r.

5. B rexcti 4'rcepraqii rraarom naicqe riesHa.mi rpaMarlrrrui i rrynrcraqifini nouranrur, ane
ix rcinrxicrb He3HaqHa i ue nurranae Ha sricrb 4ncepraqii n qinorray

3po6leni 3ayBoKeHHt He BITJTI{BztrorB Ha 3arilrEuy no3r{Tr.rBuy oqinxy po6oru, tra e
3aBepmenr,rM HayKoBo-[paKTrrrrHLlM Aoc.rriAxeunxra.

J\b1197.
B qinonry MoxHa KoHcraryBartr, rrlo perleH3oBaua po6ora e garir.reHuM HayKoBr{M

Aocli.{xesHtM, B .f,KoMy orpr.nvrani noni uayrono o6rpyrnosaHi pe3ynbrarrr, rxi e BDKJ1TBT{Mr{
.4JUI po3BI4TKy eHepros6epirarourEx rexHoJrorifi na ocnoni BnpoBaAxennx ryp6iunr.rx qr.rrcnin.
,{ucepraqiftna po6ora uo strlicry ni,ryrosiAae racropry cneqianrnocri 05.05.16 - ryp6orraarrgHa
i ryp6oycrarloBKl'I. flucepraqiftna.po6ora i peQepar o(popnaneni g AorprrMaHrurM Br{MoF,
BcraHoBJreHr.rx MOH .qo auceprarrii.

3naxaroqu Ha aKTyanrnicru TeMr.r Aocxi4xenr, cryuinr o6lpyHronasocri HayKoBr.rx
pesynrtariB Al'IceprallifiHoi po6orra, HoBr,Bny ra [oBHory BriKJr4{y pesylrtarin n
ony6nironaHl'Ix ripaqsx aBTop4 BBuDiKaro, rrio Auoeprarlir <Hayrconi ocHoBrr ro{parrlegrur
rcxni'nrr'rx xapaKTepucrzr< ryp6oMzrrrrr4H 4nx rigpo- ra ri4poarylryrrcro.rnx eneKTpocraHqifi> e
3aBepmeHoro HayKoBoro npaUerc. Boxa uicrlrrr nori uayroni pesy;rsrarr{, rqo cupruonani Ha
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po3B'r3aJrH{ BuDKJrrrBoi nayrono-rexni.il{oi npo6leuu ui,qsuqenHt e(ferrurnocri ryp6orraa[IuH

i poslrolpeuru Aia[a3ouy ix 6esueunoi ercnrryarallii Ha pexllMttx rlacrKoBoro EaBaHTDKeTTIUI Ha

ocnoni ia"ro"y"artrs r,reroAie flpocropoBoro npo(pinroBaHH.fl po6owrx rolic pisuoro rrrrry ra

cfracHrrx rraeroAis qncelrnoro i ercuepnMeHTzulbuoro Aocni,4xenns po6ouoro npoqecy B

11porotrgrD( tracrr,rHux. Perynrrarn luceptaqifinoi po6om ni,qnosi,qalorb rvreti i nocraBJIeIrI{M

r*a*"^n. Pe(fepar nosgicrro ni,qo6paxae ocnosnuft sN{icr po6otn. Teua, sl\dicr ra pe3yJrbrarrr

ryrcepraqifiHoi-po6orn siAroni,{arorb rracropry cneqianrnocri 05.05.16 - ryp6ouaruvEkr ra

ryp6oycranoBKlr.

,{ncepraqifiua po6ora BI4KoHaHa is AoTpI(MaHI{tM llpffiryilIlB al(a.UeMlrtrIol

4o6pouecuocri ra ni,urosiAae sriMoral{ ny rrin 7, 8, 9 <flopr4ry rlpucyAxeHrrt ra

oor6*rr""Hff rrayKoBoro cryrerrff AoKropa HayK) siA 17.11.2021p. Nsll97, a ii astop, Xopen

O:rer \{uro,TaiioBil-1, lac-E rcDj'c rrFric)'X)Ii3illliT :-13t,1j' Illi'I(cBorc cr)Trelu Aol$opa texni'urrx
I 
"ayr 

sa cueqialrnicrro 05.05.16 - ryp6ouaml1Hll ra ryp6oycmnoBKa.

OQiuiiIttrft onolreHr,
AoKTop texni.nrror Ha)m, npo(pecop,

B. O. AI{peKTOpa HaBqairbHo-HayKoBoro HcTlrTyry
arounoiTareluroBoieneprerura :

Hauiosanrnoro rexniqHoro
yninepcnrery Yrparnu <KuiscbKlrft
uorirexni.muft iuctutyr irr,reni Iropr Ciropcrroro>

fli.qnrc A.r.H., npoQ. gepnoycenr<o O.IO. sacnig'ryro

Bqenrft ceKperap
Haqionansnoro rexniElHoro yrinepcutery
Yxparrm cKr,liscbKflfi nodtexnicHNff incmryr A
irtreni Iropx Ciropcrroro>r ?, XOJUIBKO

nua 9EPH
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