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yninepcurer rexHonorifi ra guzafrrty,
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BrAfyK oorqllrHoro ofroHEHTA,
AoKropa rexHi.{Hux HayK, upo$ecopa xaSe4pn pa4iaqifiuoro i xiMi.rHoro

3axl{cry HaqionanbHoro yniaepcnrery quainbHofo 3axr4cry Yrpainm Crcopo4yvronoi

Omru Bopncinuu

Ha luceprauifiuy po6ory Baxirosa Pauins Asarosu.ra <<Pospo6"rreHHq

TexHoJIOfrI IrOJrrMepHOfO BO[He3aXUCHOTO rroKprrTTfl peaKTrrBHOfO Trr[y 3

yAocnouaJreHlIMlI peo.noriuHrrMrr BJracrrrBocrflMlr>>, .rrKa rrpeAcraBJreHa Ha

:4o6yrrx HayKoBoro cryneHfl AoKropa $inoco$ii n ra-ny:i 3HaHb 16 XiNri.{Ha ra

6ioiuxerrepix:a cneqianrnicuo 161 Xiuiqsi rexuolorii ra inNeuepix

Amryarruicrr leMrr Arrceprarlifiuoi po6oru

flHcepraqifrua podora Baxirosa PaN,rirs AsaroBulra Ha reMy <<Pospo6ireur{,

TexHoJIOrll ilOnlMeprioro BorHe3axr{cHoro IIoKpr4TI, peaKTr4Br{oro Tr.rfiy 3

y.qocKoHareHl,IMu peonorivHl{IvIn BJracruBocr.f,Mu)) rroAaHa ua 4o6yrrr cryneHrr

AoKropa $inoco$ii sa cueuiamuicto 161 <Xinai.rHi rexuonorii ra inxeuepix> ranysi

3rraHb 16 <Xirvri.rHa ra 6ioinxeuepio>.

Ax'rya;rruicrn'reur.r ALIceprarlifinoro AocniAxeHHfl He Br4KJrr{Kae cyruninin. B

yMoBax ni4ruuleuux BLrMor Ao floxexHoi 6esnerra 6y4ine.ur i cuopyA oco6ru4Boro

3HarIeHHfl na6yeae crBopeHHf, eSerrunuux saco6ip flacr,rBHoro BorHe3axLrcry

craJIeBI4x rccluc'rpyxqifi. Cepeg rarLrx gaco6is npoei4He 'uicue gafinaarolr,

inrynaecuesr:r.ri roxpnrrs, xri sa6e3neqyrorb neo6xi Aurrfi piaeHr eorHecrifixocri sa

ri4nocuo rIeBeJrLIKoi roBuurHtr 3axtlcrroro uapy. BogHo.rac cy.saoli soruegaxucHi

rIoKpH'TT{ noelanHi He .rII4LT-re ga6egue.ryBurLr Bacori rroKa3uzr{pr BolHecrifirocri. ane

it xapaKTepll3yBarlrc, HaJIe)KHr,rMH TexHoJrori.{Hr.{Nu.{ Ta peororiuulrvul
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Ta Ha 6y4inenrnux ruafi4a.Irlr4Kax. Y:n'x:ry 3 rlr4M .qocniAxeHnf, 3aKoHol,ripHocrefi

$oprr,ryrauux Borr{e3axl4cHux i peorori.{uux BJracruBocreft inryrraecqeHTHr4x

noni*repurlx KoMrlosuqifi, a raKox po:po6neHHf, Texrro.norii rroKpurr-rr, 3AarHorc)

--z:a6eauevyBarl4 Mexy roruectifirocri cr€ureBrax KoHcrpyKrlifi ne uenure 150 xeulun,

e aKTyarrbHr.rM HayKoBHM i uparrzuHr.rM 3aBAaHHqM.

3ntssorc po6o'rn 3 HayKon[rMrr rrporpaMaMlr, rrJrarraMrr, TeMaMlr

Teuarura Aucepraqifisoi po6orn niAuosiAae npiopurerHoMy

po3BrarKy HayKrr i rexnixu VrcpaiHra <<Hoei peqoBuHr.,r i uarepia"uu>>,

c rpareriulroulz npioplrrerHoMy HarprrMy iuuonaqifinoi Alruruocri u1oAo

Hailp-f,My

a TaKOx

OCBOCHH-'I

HoBI4x rexHoilorifi eupo6HHrITBa vrarepianin, ix o6po6neHH, ra crBopeHH{ cyqaour4x

SynrqioHaJILHrIX uarepia-rrin. Orpzuani peeynbrutkr crrprMoBani Ha u|qsuIqeHnfl

pinnx noxexuoi ra rexuoreHHoi 6esnercz o6'ercrir 6ydnnurlrna, s6epexeHH{ xr4TTfl

i s4opon'x nroAefi Ta 3MeHrrrerrHrr vrarepianbHux s6urrcir siA noxex.

/{racepraqifiua poSora BuKoHyBarrac, eiAnosilHo AC} HayKotsHx 4ocli4xenr,
tqo npoBoApl.lI]Ic.{ y Kr,rircrKoMy uaqiouarbHor\,ry yirinepcureri rexuonclrifi Ta

ywzai*ry ra Incriaryd @i:raro-oprani.*roi xiuii i nyrnexinrii ir.l. JI.M. Jlurnnuenra

F{AH Vxpaiuu B Mexax HayKoBo-AocriAnrEx po6ir, 3apeecrpoBa}rr4x 3a HoMepaMr4

0124U000208, 0123U100783 ra 0125U004338. Hayroei pe3ynbraru Axceprar.rii

6eanocepeAHbo uos'sgaHi g BHKoHaHHTTM 3a3HaqeHHX HAP ra cnpxvonani Ha

crBopeHl{fl HoBI4x no;riuepHr,rx KoMno3urlifiuux rurarepianie i rexuolorifi

BorHe3axr{cry craJretsux xoncrpyrcqiii.

Tai<uu t{I{HoM, .{Ecepraldifiua po6ora oprani.{Ho uotr'qgana 3 aKTyaJrbH,r{Mr{

I{ayKoi}}{MLI HanpflItvIaMl4 po3BI4TKy xituriqunx rexno.no|ifi, naarepialo3r{aBcrBa 'ra

IIo]KexHoi 5esuerch, & ii pe:ynrrarr4 Marorb BaroMe 3HaqeHHq AJrf, po3BHTKy

cyqacHr4x rexHoJrorift uacauuoro BorHe3axprcry.

C'ryniuu odrpyHronanocli HaymoBtrx rrlJrolr(eHb, sflcHosrcin i

peK()Me[rAarInu

C)snarioltJlerlH-x si sftric'roM Tra crpyKryporo Ar4cepraqifiuoi poGoru Baxirona

Parnritrs Aealonraqa Aae ui4crann crBepr{xyBarL\ rrlo B rriii .rirxo csopuylboBaHo



0.KT'ygn6"i"rr, 'reMrir, Mery i :aHrttaaxn 'ra o5'exr i upegrvre'r Ioc.rriAxeHH.rr,

o6rpvHroRaHo FraynoB,r,. I{oBI{3}{y ra rrparinri{He 3HaqeHHfl pe3ynsrarir AocriAxenris.

Hayxoni rIoJIoxeHHE, Br{cHoBKr{ Ta peronaeu.qaqii, c$opuyntosaHi B

,ql4cepral{iliuiil po6ori, e.[ocrarHro o6rpyuroBaHlrMpr ra niAreepAxyrorbcr 3r{arrH}rM

o6csrolt reoperuqnprx i eKcnepLrMeHT€urbHr4x 4ocni4xeHb. flocrauosKa Merr{ Ta

3aBAaHb Aoc;'ri,uxeHu, e rori.IHolo, uocni4oBrroro ra uonuicrro eiguoeigae oSpaHifi

tevri pro6oru. fiitx Aoc{rHeHHf, rrocranleHoi' MerH aBTopoM c$opur:naHo KoMrrirer(c

B3aeMoIIon'f,:]auux HayI(oBlIX i

BcraHoB.rrelrHtr 3axoiroMipHocrefi Sopuynauur
BracrllBocr:efi iuryLaeqqel{r'IJl4x roniuepnux KoMnosaqifi ra po3po6neuus Ha qiii

ocHoei e$exrnenoro I-[oKppITT.rr peaKTHBHoro rr4ny Anf, crsureBr4x KoHcrpyr<uifi.

f{rx poso'rl3aHrl [ocraBJleHr{x 3aB.qanr s4o6yBaireM BrrKopucraHo cyqaclrtui.t

KoN{rrJrexc (ri:axo-xitv.ti.rHrax, TexHoJrori.rHux ra BorHeBHx Mero,qis AocliANeHH-{.

O6paxi h{eroArrru e aAegBar]rr{Nrr4 Ta KopeKTHrrMt4 i sa6e3uer{yrorb orplrMaHHs

.1ocr oripri,r4x pe3yimrarin.

flocranipuic:r'r orpuN{aHux pe3yrrbrarin niaroepAxycrr,c.fl riocraruirrr o6cxrou

eKCIrepplMfii:i1'&JibIJHX AocfiAxtenr. tsuKopncTaHHsNr cTaHAApTpr3oBaHr.{x: MeToArrK

nunpo6yr+aH5, v3ro4xeuicr.ro pe3yni,raris na6opatopHrrx "4ocniAxenr i:
pe3yxbraraMa nopr{oMacurra6uux BorHeBr.{x aanpo61,aaHr,, a'xaKox{ fipoM!{cnoBo}o

arupcldaqieio po3po6neuoi TexuoJrorii. C5,m€'sorc uepeBaroro po6ont e iloe.qHanH.,r

dryu4au.er{T'a.rlbrlpix rocriA;reun. ii,rexanislain cfoprrayraHnx iuryiuecueHTuoro

lrioxool3oro uJapy s .rrpaKTr{qHo}o rrepeniprcoro orpHMaHHx pe3yJrblar:ir a yrvroBax

nzpo6rituqrm,a t'e peartbi{ol-o HaHeceHHrr [orpral-rfl Ha cranesi KoHCTpyKqii. Hayxoni

micilox(eHlitl'Ta BaOEioBIffi, AnqepT&UifiHoi poSota floli.{Ho rurrJr}maro:rr ia OrpuMaHi{X

excflepi4n,ieHranbr{}ix .pe3yxuraris. Bracuosrlr iloBHorcl. rrripom Biluonii{€}rortl

uc\craBJiei:ruha saujlrluHnr\4 ,Itocni/rxeHH.s ira niIoSpaxalcrTb oclrrLrui uayxoni fi

ilpr4Kna/lHr4x 3aBAaFrb, cilpflMoBaHux Fra

BorHe3axlacuux i perpnoriqlrux

l ipaKlrl4qr{r pe3yJr6:raTr{ p0oo:rr,r,

Hayrsona HoBr{3na $'{'prl MaHr{x pe3yJmraris
: | -:

''Hayxona norrlrSna Al,Iceprariifinoi po6orra nor.f,rae y nr,rpiruelrlri'saxruBoro
:

*IAVKOB0-rrpnKJrAIIHOrO 3AllAaHHfl 3 pospo6.ueHrm rexuonorii uoirilrepuoro

BO|I{C3AX}1O}ICITO IICJKPHTT' PEAK'III{BHOTO TIIIIY 3 YAOCKOHAJICHHM A PCCUOTiVFII4M}{

BJIaCTI'IBOCb{M}{ ',ra ilUtBr4rr-[eHolo Bol'He3ax]rcHoro e{texrarlricto.' OrpNrrrani



pe3yrlIrTarll Malorr, ic'rorHe 3l{aqfiIrHr A.rrrr po3Br4TKy r{ayKoBHX ocFroB crBopeHH.fl

iurymecqeHrHl,Ix IroKprrrriB AJu craJreBr4x KoHcrpyKqifi. [o nafr6inrur BaroMllx

pe3ynbrarlB, orpuMaHr,rx aBTopoM yrreptue, criA srAHecra:

-eKcrlepuueuTamue, o6qpynryBaHH, Aorlilrnocri sactocynaHHf, rvroAeni

Kaccosa AJIx BLI3Har{eHHfl lpaHuirHux peonoriqHux rpnrepiin rexHoJrori.{Hocri

iuryrnrecqeHrHr{x BoAHo-lrucuepcifinux ,bap6 Ta po:po6neuu-a nuxoAy .{o

peorerivnraurz

MaI(CI{M4rIbHO

6e:4e$exrie;

peororiuuux

nupo6unuofo KoHTponro ix peolori.mux RJracrurocrefi ;

- Bcrar{oBJreHHE KopenflqifiHoi 3aJrexHocri uix ocHoBHr,rMrI

rrapaMerrpaMrl inryr,recqeHTrrr,rx rorranosuqiit (rlq, To, I-) ra

AorycrnMero roBrrlr4Horo MoKporo ruapy [oxpl,rrrs, u1o Sopwryerbcs

- porpo6reHru roNa6iHoeauoi cucrer\{Lr uoauSiraqii

B.Ilacrl4Bocrefi inryuecqeHTHux (,up6 Ha ocHoBi erepir qenrcno3r4, uaHoruuu i

ri4po$o6no uogr,rcpircoBaHr4x uoniyperauia, flKa sa6esneuye Sopuynanrrx

cra6i;rrnoi umcorpclnnoi crpyrflypkr ra HaLreceHH.rr mapy roBrquHoro He MeHrrJe

2 vna 3a o/{r4H npoxi4;

- BoTar{oBJrefl}r-f,i saronorvripnocrefi ui.qsuu1eHH.rr BorHegaxucuoi e$emanuocri

uoxputtiB uliltrxol{ rnrogudrixaqii inryuecqeurnoi crrcTeMpr cyr',riuuuro niuepa,rruux

BC,JIoKoH pisuoi repuocriiixocri Ta AoBeAeHHq MoxJruBocd nuxopr4crar{Hfl TaKr4x

nor<pzmiR B yrvroBax ByrJreRoxHenoi noxexi.

IloAa-trblrloro po3tsI4TKy ua6yrtu uayxoni y.sBneHH.fl rr{oAo ldexaHi:rraie

rloprvrynal{Hs repMoc'rifiroro KoKaoBoro r rxapy iuryuecqeHTFrux cr4c:r'eM, BlnrrBy

[pI{poAH nouiuepu<li'trtarpnui ua tsorHe3axracHy e0errunuicru uorpulrie, a raKox

ripIlI{ULInin nro4iar$iraqii'peorori+rHux BJracrranocrefi uotinaepurax r(ohrrro3uuifi 4nx

:: a6es ue.leuHg ix rexHonof iqHoc:ri T'a .{oBroBi.rHocri.

I-{a nignain;r sia ,nigorr,rrax .{ocriAxesr y ra;rysi inrynrecqeHTHoro

BorHe3axuo"Iy, y poSc,ri Brreprue KoMrrJreKcrro rloer{HaHo [r4Tauxx ga6e3ueqeHH,$r

nracoxoi BorHe3&xncnoi etpexr.unnocri uoxpr,rrrff 3 r(epoBanr.rnl SopMyBaHHaM i"loro

peotoriuHclro upo$ilio, ulo ,uo3Bonr4rro po:po6rarla rexuonoriro nupo6Hiaurna

rToKpHT:I'f,, UpUAaTHOfql.{nfl HaHecqHHf, TOBCTT{M 14 ilrApAtvrkr 6ee y:rnopeHH.rr aeogx'riB

ra sa6esneqeul{rrraexi sorHecrifircocri oraJretsux r(oHcrpyKrliii He MeHrrre R150.



f[paxrxv He 3Ha rr eH Hfr orpn M a rr rrx pe:y.n r"raria

flpamrauua qinnicrb Aucepraqifinoi poSora roJr.arae y AoBeAeHHi orpurrrankrx

HayKoBHx pe3ynbrarin go pinnx rorosoi rexuoJrorii aiapo6urdrlrBa uoliuepuoro

tHTyMecrIeHTHOfO TIOKpI4TTf, peaKTkrBHOrO Tr4rry ilnfl BOrHe3axLraTy cTarreBr{x

KoHcrpyKl{ifr. Po:po6lene noKprarr{ sa6e:ne.rye Mexy sorHecriiirocri He MeHrrre

150 xwtxnn, xapalffepl.I3yerbc, BrlcoKHMr4 eKclnyaraqifinuuz rroKa3Hr4Kaukr ra

rrporHo3oBaHr4M repuiuona cnyxSu rc 25 porcir.

Culrnoto clopoHolo Iluceprarliiinoi po6o'rra e if pncornfi pieenr upaxruvuoi

roronsocri. 3a pe3y.rlbraraMI{ AocniANeHr, po3po6neno 'rexuolori.ruy cxeMy

nrpo6uraqrlla BorHe3axl,rcHoro trorpr4r'rx, :4ificHeHo rrpoMucnoBc Macfima6yrauux

rexHoJlorii m BuroroBJIeHo Aocni4uy uapriro upogyxuii. Orpanaaui pesy;mTaur

BrrpoBaAiKeHo y nnpo6nuqrao Ha TOB <Koenap fpyrrr, uo nigrnep,axeHo

niAnosi/iurrMlr ar(TaMli B[poBaAxeHHr.

lTpax'rnunuit pe3ynbrar BrrpoBarxeHHs .rroJlrrra€ y' niAsli[]enHi

noruecriiircocri cruuleBkIx rcoucrpyrqifi Ao Knacy R150, norparuenui

TexHoJIoI'i.{FIocri HaHeceHHs noKpr4TTt ra sa6egue.{eHHi MoxJrnBec'ri $opuyBar{Hrr

mapy 'roBrrtr4Horo rroHaA 2 Mrvr 3a oAraH npoxi4 6e: yrnopeHH-rr 4e$errie.

Exosonaiqunii e$exr Aoc-f,raerr,cfl 3a paxyHoK cKopoqeHHfl rpy4oraic'rr<oc"ri Ta

aaprocri Br4KoHalrHs BorHe3axrrcr{r4x po6ir. Coqianruufi

nignrautrenui pinux Hoxex(Hoi ra. rexnoreunoi 6es[ercu

eSexr

e6epexeuHi xurrs i :4opon'q rrogefi ra 3Meurrenni l4arepianrnux s6prrxie y pasi

Iloxex.

Aualri: rnaicry Ar{cepraqii ra porAi,raiuu
Fr ir.
AI4CepTaIfU{ e 3aBeplueHoro KBanr(p1Kar_Ilr{Horo HayKoBrf,}o IIpar_Ieru, IIIcf

1

BEKnaAeHa wa.241 cropiHili, crnaAaerrc-fl si Bcryrrli, il'flTr4 poa4irrin, 3ara.JrL,H[rx

wicHoaxir, crrl4cxy BI4KopHcraHHX Axepen ra IoAarrcis. Y Ar4ceprarlii uase/{erio

sna'IHI4fi odc.ar eKCIfc:pl4i\{eHTtur[,Hr{x Aa;riLrx) pe3ynbrar}r -ua6oparopn[rx i

,.loBt{oN{actlrra6urrx nuupodynanr, a rarox( rvrarepialu ryoAo BnpoBaAxeHH.rr

o'rplaNral{?ix pe:ynr:ra:rin y nxpoduuqrno ra oceirHho-HayKoBy gixmnicrr.

Crpyx'rypa A?Ic€prauiiirroi po6o'rn e flori.{Hr)ro, LrocJri,4onuoro ra rroBHoro uipclrr
.i

ilulr(} Bu{ae IIocTaBIr eHlH MeTl kr :] aBlIaHI]"rNl nO CJr li{}KeHHfl .

6y4inenr

fIO-II{fae rv'
J

i cuopyli,



y repuroMy pos4i.iri HaBe/{eHo r'pyulonuafi aHaris HayKoBo-rexni.rrioi
lireparypz lIIoAo cKna/{y, n4exarHis\aie Aii ra nanpxvrin yAoc6oHuureHHtr

IHTM€OII€HTHI{X Bol'He3axplcHr4x uorcpnmin. PoamNuyro ponr oKpeMr4x

KoMrIoHeHtin iuryrvreclleHTHoi cucreua, uexauisMrl yrBopeHHfl reuroisorxqifi rioro
KoKcoBoro uaPY, B[nIzB noliuepuoro crlonyqHoro Ha BorHe3axr4cHy eSexrnaHicg
loKpI4TTlB' a TaKox cyvacni uiAxoAIa Ao Ir,ro4Ia$iraqii ix peorioriunux ra
eKclnyaraqilinrax Bilac'rnBocrefi. I{a ni4crani rpoBeAeHoro auanisy aBropoM
KopeKTHO CsOprtaynboBalro rMery ra 3aB/laHHfl 40Cni4xeuru.

' y ApyroMy' pol4i,'ri HaBeAeHo xapaKreprrcruKy. o6'exrie 4ocri4xeHnx,
B}lKopl4crallux iraa'repiauie, o6laguauux ra MeroAraK ei(o[epr4MeHT€ur6Hr4x

4ocltiAxeur. leranrHo orl4caHo MeroAr{ rrpr4roryB arrrrx inryvrecqeHT1ir4x

KoMrlo3l4uifi, nusuarreHHfl peo.noriuHl{x uapaMerpin, BorHe3axracnoi e$emunHocri,

Sisuxo-iraexauiquzx xapaKrepLlcrr{K ra MareMarr{.{Hoi o6po6xu pesynrrarir.
I{essaxato'rH I{a sHa'Irlufi o6cxr eKcnep}rMeuTiurbHux Aocrirxesr, naarepian

BI{KnaAeHo 'li'rlto, nocili4onHo Ta MeroruqHo KopeKTrro. Onucalri ueio4ang €

aposylai,rvMtvl, /{ocrarHbo 4erani::on aHHMLr ra sa6esue.{yrorb rvroxrnranic16

niI'rnopeu'rr e*crrepuueurin iuururra gocni4ulrKaM,.

plBeHb oplani:aqii eKcrrep?rMenrzurr,uoi'

4ocroaipHicrr i HayKoBy uiHuicru orpr.rMaur,rx

I{e ceig.ll4rb rpo nHcorsfr

Ta :a6esnevyc lia.nexHypo6oru

pesynrrario.

Tperifi posgi.n rpl4cBf,r{eHo poapo6reuuro nolinaepHoro rroKpp1TT5r

peaKTI'IBHoro rLIly 3 li4nnuleuoro BorHe3axucHoro eSerranuicrro. Anropona
3a[poroHoBaHc airopr.rrM nuupoSyBaHb npu crBopeHHi UOe[Ix peqexryp
iHryvrecuellTHux cl4oreM, gc,cnigxeHo BrJrr.rB [p]rpo.{H uo,uiruepHoi uarprzui ira
rIoKa3HIIKpI BorHecriirxocri ra BcraHoBJIeHo, rqo uafi6imury eSexr:ueuicg
ga6e:ne'tyrorb nininaqera.rni no4noAr.rouepcifisi uoninrepra. Basuaqelro olTr{j!{€urbge
c{inBiAlloilreHHr{ ocHoBI{I4x KoMr.ro}roHrin iurynaecueHrHoi cacreuu (uoti$oc6ar
auouixl '* uenattiu' , nelITaepETpIlT no;rirr,rep), 3& {Kor.o sa6e:ue.ry€1rbc,

$oprraynariug naiquor'o leflnoi:orxqifinoro KoKcoBoro ruapy ra /loc.sr ar;rbefl Nre)Ka

nornecrililrocli cr€LrreBax KoHcrpyrr{iii .qo 1 50 xn.

oc;o6mlpy yBary upir4ileno ap,IyBar{Hro KoKCoBoro ,,,apy:.a Br4Kopr.craHHro

uiuepa-uruux BoJroKoH i HanocrpyK'lypoBaHr.rx 4o6aeox. Rcrauoweuo, ruo
3acrocytsantia cyrraimi nriuepanbHl{X BonoKo.H a pi:uunau re{uuepar')/ilaN,!r4:replaioruopo



po3KJIaAaHI{rI ni4ennlye tsorrrre3axncr{y eSexranuicrr, ror(pr4Trn Ha 10-20 %.

floxasaHo, rtr{o BBelxeHHrr BoJroror{ Lapinus CF50 ra Lapinus MS605 cilpl4rIe

:uir{neuruo crpyKTyp}r KoxcoBoro uapy, 3MeHrueHHro fioro pyftuynauux niu

TeIrnoBr.IM R[Jrr4BoM ra sa6esneqye Nroxrueicrb Br4KopuiraHHq iHryuecqeHTHoro

rroKpuTu B yMoBax ByrneBoAHesoi noxexi. OrpuvraHi pesynrrarrr Marorb BaroMe

HayKoBe i npaKTEr{He 3HarreHHfl Ta craJrLr ocHoBoro F;xfl crBopeHH.u

KOHKypeHTOCTTpOMOXHO|O BO|He3aXUCHOTO rIOKpr4TTr.

Y ore'rneproMy pos4ini HaBeneHo pe3ynETaru Aoc.uiAxeHb 3aKoHouipHocrefi

SopuyranHr peonori.{upix BJracrrrBocrefi.in:ryMecrleHTurrx BorHe3axrrcFir{x $ap5, xxi

Harrexarb go nafi6inbrJl Baror\{nx i opr,rrisanruux pe3ynbrarir 4racep'rallii. 3 auani:y
,i

uarepia-ny po:4iny BuAHo, qo aBTopoM BrlrKoHaHo sHa.IHrIfi o6csr

eKcnepprMelrr€LrrbHr{x AocriAxeur is 3€LnyqeHH.f,M pisnux xracis peororiuunx

uo4raSiraropin, 3oKpeMa rlenrcno3Hr.rx 3aryrqynavir f#C i HEMC, acoqiarueHux

noniyperaHoBr{x 3arylrlyBar{ie Fffi,UR, aKpr{JroBoro 3aryrd,vBar{a HASE, a raKox

ur}lpoKofo crreKTpy HaHorJrI4H

Oco6rrr;uir iHrepec craHoBfl.srb pe3yJrbrarkt rrloAo 3acrocyBarlHfl uroAeri

Kaccoua AJr{ orrrrcy peonorivuoi none4iuru rouepuir"ruux inryivrecqe[ITHl,Ix

i(oMrro3pruil-r ra Bcrar{oBJreHH{ xopenxqifiuux 3aJrexHocrefi prix napaNrerp&Mz'[o, To,

noo i MaKardlvrairi,Ho "{onycrkrMoro roBrrlurioro MoKporo ruapy iloKpnTl-s. @arrra.{Ho

aBropoM 3anporoHoBalro HayKoBo o6lpyHroeanuia ni.qxia Ao ilporHo3yBaHHr.

rexHonori.{Hoc:ri iu'rynaecqeFrrHux Sup6 Ha erani poapo6nenHx peqenryp.

flograrunno criA ni4:uavuru, ruo orpuruaui saronorvripnocri uepesipello He JII4[re Ha

eKc[epr4rv{er{T€ulr,Hi.rx r(oMrro3r,rqixx, aitsaxorraepuifiHux BorHe3axr{clrHx $ap6ax. FIa

ni4crari ilpoBeneHux 4oc:ri/IxeHb BCTaHoBJreHo, qo uafi6ilsur e$exrurur4Ml{ €

r<onr6inonani cucreMpr 3arylueHH, HEMC+nasorrnua* HEt-lR, srci ra6egner-ryrorb

SopnaynanHx cra6inr,uoi 'rvxcorpounoi crpyKrypr,r ra Nroxnasiq:rh HaHeceHHII

[oKpr4TTr{ MOKpr4M rrraporvr ToBrrIHHOro 1,5-2,0 MM 3a oAr4r{ rpoxig 6ea yrnope}rr{fl

ae$enrin. Il[e criaqprrb rpo Br4coxrafi pinenb orrpardroBaHH{ rraarepiauy ra 3Har{Hj-

HayKOBl/ I ilpaKTl{qHy UIHI{1CTb OTpIAMaT{UX pe3YnbrarlB.

Y ru'sronqy por4i.ui HaBeAeHo pe3yirbrarn rrpaKrlrqsoi peani:arr,ii o'rpnvrauux

HayKoBHX IIoJIoxelIb. Aeroporra poepo6leHo rexno.uoriuuy cxer\dy ni.rpo6rtutlrna

uacurra6yBal{Hrr rexno.norii AorHTyIi{ecueH'xHofo [oKpHTTf, IIpOBeAeTH{)



llpOMltCnOBOI'0 plBl{.s Ta Bi4KoHaI{O HOIVIIIIeKC B}rIIpooyBaHr, r-OTOBoro [pOAyrOy.

llotcasauo, IUo po3pc]6Jle-rie lroKp]rlrfl 3ade:ueqye Mex(J* BorHecrifiKocri craJreBHX

KoHcrpyxqifi ue Melltue R"I50, xaparffepr,r3yerbcr{ rroxparqeHr4Mrr peoloriuur4wr4

BJlacrrrBocrf,NIu ra rporHo3oBaHuM reprrriuou eKcrJryaraqii lo 25 porin. Posair

nepeKoHJII4Bo AeMoFlcrpye rpaKrrrrHy crpf,Monauicru ALrcepraqifinoi po6orn ra
3aBeprrreHicrr, upoeeAeHux gocni4xenn.

3arzuir:u :ruicr Anceprarlii ilosHoro ruiporo

3aBgar{q{m AocliAxq}rH.s., Yci

BI{pluefli, B OTp[]vIaHI :pe3yJI6:[a1M

cSoprtaynrleaHi

3araJibHux tsprcHoBKax

nHyrpiurnbo y3roAxenoro

pcr6oru. Crpyxrypa . Avraep'rauii € sda-raHcoBaHolo,

ra ni4uoni4ae nuuoraM go ltrani$ir<artifrurrx HayKoBt{x

rIpaLIb Ha s4o6y"rrx cryrreHr AoKropa tfiloco$ii.

Oqiulca rruicry Arlceprauii, ii 3aBepurenicrs ra AorprrMaHHs npuHunnin

axa,uem["ru oi go6 po*rec Hocri

3a r:poinn s\,ticl'ot.{ 4Iaceprpqiiiua po6pra Baxiroea Panrins Asaronu.ra

nosuicrio ni,tmoeiAap cuer.{ia;tr,uoc'ri 161 gXirri.lri rexFronorii ra inxenepix>> ra e

r{ilicriln'vr, loriuuo uoSygoaauuM i,gaser:rxeH}rr\{ HayKoBr4M Aoc.iiiAxeHn.sM. ocnoBHi

[IoJIoxeHHq, BI{cHoBKI4 Ta pexoueugaqii rpyHTyrorr,cx Ha 3r{aqHoMy oSoq:i

eKcnepllMeHTiulr'Hux AaHI{x, oTpi4MaH}IX is 3acT'OcyBaHHsM CyqacHux rr,rero4ir

4ocni4xel{}J{,. a ix suxr4A qi4snaqa€Tbcfl nocni/-{onnicmo, Ha)IKoBoro rcopercruicrro

ra.ritxiofto

.A.HaJris Allcep.Tiiuii r:a pesy:ruarin rrepeeipru Ha 'remcroni ';6iru criauuru npo

4r)1-p}lhfA}l}{fl A:STopOM Ilpllurltiuip oKa4gyirlnoi godpoqecHogri" Yci nuropiacraui

rlifiepeila. i{;ilJ{o)(Hl{}d llHHCfIu upoqrn:ronaui, o3HaK axa11enfl.l}Joro nnaria'ry,

Sa6prixaqil, $anrclrdliraqii "ipr iHrulx ilopyureHb aKatrql\{i'r}roi 6odpo"iecsocri rie

BI4.IIBJI$H0. Irodota e: pe3yirb'raroM cauocrifir{Hx AocJriAx*rin ego6ynava ra cni4valr
npo fioro sarouuii ocadprcrwfi, tsHecoK y po3BHToK rexHolorifi inr:yrraecqeHTlrrx

Ii 0rHe3 aXI,ICH.t/tx noxpnmi n.

Ocl,tclnui" pse5'nr:,,Ilari,I JIZc:eprarlii 4ocrarnro anpodouaHi Ta oflpnnropneiri ;,, 1 5

Hryidot"]Ifl( ilpal{flx, s ,fiI(}lx I I c'rareii rin-v6niroBaHo y, HayKoBlEx cpaxpnr4x Br{,.IaH}i-sx

VxpaTult, y t'oy)' '+g,c;ii 3 cra'rri, - y Br{r{aFrr{fix, ruo iH4ercyrcTbcsr rrixHapognr:r*o

ni4nonigae riocraBiTeHrdrvr naeri ra

y acryni 3aBr(aHHfl youiruuo

noriqlro y34raJrblleni y BHcHoBKax Ao po3Ai.niB ra



HayKoMerputlHoro 6a:oro AaHux Scopus. 3orpeua, pe3ynbrarr4 AocJriAxenr
-ony6rixosaHi s uixnapo4Hl4x HayKoBkrx xypHarrax Chemical Engineering Journal

Advancqs ra 'Heliyon,l xri narexarb Ao reprxoro KnaprlrJrfl sa niAroaiAuzuu

r€LJry3rMI.I 3rraHb. PesynbTaru po6orra TaKox anpo6onaHo y 12 Aouoei^sx' Ha

HayKoBr4x r<on$epeuuiqx.
.:

AHanis ouy6niroBaHr{x uparlb cni4uram,

ni4o6paxarorb sNaicr Ar{ceprarlifinoro AocliAxeHHr, 3oKpeMa pe3ynbrarr4 rrloAo

nz6opy uoninaepuoi ir,rarpuqi iHryvrecqeHTHux uorprarrin, onrIarraisarlii cKxaAy

iuryurecqen:rsoi crlcreMr4, AocniAxeHH-rr Mexanislain SopuynaHH, KoKcoBoro uapy,

MoAenrcBalrrlr.fl peororiuuzx BJracruBocrefi, 3acrocyBaHufl HaHourr4H Ta inruzx

NrogutpiryB€urbHux,qo6anor, a raKox pospo6nennx rexnolorii [poMr4cnoBoro

ezpo6uuqrBa BorHe3axucHoro noKp r,rrrf, peaKTr4BH o ro rr4[y.

O6cqr ra pineur HayKoBr4x uy6nixaqifi siAuosiAaroru BuMoraM Minicrepcrna

ocsiru i uayrcn Vrpainu qoAo onprrnrcAHeHH.rr pesynrrarin Auceprarliiluux

4ocni4xeHb Ha s4o6yrrx cryreHf, AoKropa Sinoco$ii.

flucrcycifiui noloxreHHfl, 3ayBa]r(euHs ra uo6axcannq

IlosurusHo oqiuroroqu uayronufi pineur Ar4cepraqifinoi po6oru, ii
aKTyaJlbHic:rr, uayl(oBy HoB[r3Hy ra rrpaKTurrHy eHa.ryqicrb, BBaxaro 3a Aorli;Ibue

BLIcJIoBHTIz orpervri 3ayBaxeHH.rr ra no6axanH{ Ar.rcKycifi noro xapaKTepy.

1. y po6ori Aer€urbHo 4ocni4xeno BrrJrr4B nonilrepuoi uarpuqi Ha

BorHe3axl4cHy e$exrunuicrr iuryrr,recqeHTHux norpurrie. Bo4uovac .{oqilrurau
6yno 6 6inrur Aerarlbuo o6rpynryBatkr rpurepii nu6opy oKpeMr.rx rovrepqifinux

uoniuepnplx At4clepcifi ra ix ss'sgorc i: uotexyn-rrpHo-MacoBr,rMr{ xapaKTepucrr{KaMr4

uoniuepin, ulo Ao3BoJiI4Jro 6 posrunpr.rrr4 r\{oxnusocri [porHo3yBaHH-rr BJracrr4Boc:refi

HoBpIx xovruoauqifi. Hanpnrna.4, He spo:yvriru,rM e Br4cFroBoK rrloAo BHKnroqeHH{

raJioreHoBaHllx uonivrepiB, .aK Axepena ruri4rnnux nugileHb B arMoc$"py niA .rac

noxex<i, qo e exe ni4ourau.

2. Asroporr,r 3a[porloHoBauo BprKopr{craHHfl rr,roAeli Kaccoua Antr

oIIrHroBaHHfl rpaHur{Hlax peorori.rHlax ilapar,rerpin inrylrecqeHTHr4x Sup6. B rercri

Al,rcepTarlll cTBepAxyeTbc.rr

po3paxylrKy peo.rroriuuux

BT4KOpI,ICTaHHf ((I\,IaTeMaTrIr{HOfO MO.r{enIOBaHH.f, .{nfl

naparraerpin> (crop.115), 3raAyrorrc-rr xoe$iqieuriz

IIIo BoHrr rroBHoro Mlporc



perpecii ra Kopenxqii ane ui4:rnepAxeHH.,r qux po3paxyHrin B Aprceprarlii ra B

AoAarKax ni4cytre.

3. Ha lrarlb, upe4craueni pe3ynbrarrr Ir{-gocriaxeHb HeAocrarHbo

no.flcHeHi, IrIo 3arpyAHre posyuinux spo6lenrrx BlrcHosris s pzcynxin (puc.2.1,3,5

i r.i.). Hanpur<na4,Lracrop. 99 HaseAeHo ro-f,cHroBiurbHr4fi rexcr 4o puc.3.5 : <...rK

ronoca norJrHHaHHs cnienoninaepy crupon aKpunary AC80 (l730 cr')..r,sxui,t
e He KOpeKTHLIM.

4. Ha crop.129 ra6tw\s 4.13 trae H€BBy <<@isr,rKo-xirrri.rHi xapaKrepvrcrkrKpl

uoriiuepie ra r{aHoKoltuogariB), arre ruicrurr xBr{JrboBe rIHcJIo An, KonEBaHHrr

an'rsry C:O ra vrixunouiuuni ai4cranr Anfl HeBcraHoBJreHr4x Sa:. EaxaHo 6yno 6

IIof,cHI4T?r, f,Kr4M caMe Sa:au siAuoniAarorb BKa3aHi seru.ruHn uixnnoulaHHl{x

siAcraHefi, Ta r{oMy Baxnr4ro upra4irrtrrr4 yBary caMe xapaKTepncrnqsifi crvry:i

rroull{HaHu.a':n',usrcy C:O.

5. lIia trac AocniAxenH.{ 4onroniunocri roKpurrq HaBeAeHo [porHo3oea:tuir

repuin fioro eKcrnyararlii'ao 25 porin. Bo4uouac y po6o:ri Aoqinruo 6yno 6 rur.rprue

nprcsirrrau4 rrraTaHH{ rcopenrqii uix pe3ynbraraMlr rpllcKopeHux rfliNraru.rHkrx

rr,rupoSynasr i peaJrbHoro uone4iuKoro noKpw:TTtr B yMoBax rpnnanoi ercnryaraqii"

6. 3ua.ruy yBary upu4ineno,qocli4xeunro peorori.ruux BJracrr4Bocrefi

7.

BONOKOH

noxexi.

IUJISXOM

BOJIOKOH

iurynaecqellTHrrx KoMro3r4rlifi. Ilpore 6yno 6 ropucuo HaBecrlr AoAarKoBuit auaniz

RrInI4By reMreparypHr4x KoJrrrBaHb qpr iuurprx Sarropin niA qac HaHeceHH, Ta

s6epiraun.f, Ha peonori.rHlrfi npo$inr poapo6nenoi $ap6n.

Y po6ori rloKa3aHo e$exrlrnnicrr nuxoprrcraHHs cyvrirui uiueparuulrx

Ang uiAslruleHHf, eorHecrifrr<ocri roKpraTT-rr B yMoBax ByrneBoAHesoi

Pa:ou 3 r'I{M aHa-rie orpr4MaHr4x pe3ynbraris AorliJrbHo 6yiro 6 norru6uru

BGTaHoBJTeHH-f, 3araJTbHprx saxoHor\,ripnocrefi Bnnr4By xapaKTepHcri4K

(reoLaerpr4r{Hr{x uapauerpin, xil,li.rHoro cKnaAy ra repuiuurar.

B.rlacrl4Bocrel"r) Ha SopvryBaHHs, crpyrTypy ra cra6inuricrr inryrrrecqeHTHoro

KoKcoBoro urapy. Tare y3araJrbHeHH.tr Ao3Bonr{no 6 He Jrrzrrre rro.rrcHuTr4

e$exrlaeHicrr gociti4xeuux BoJroKoH, a fi c$opMyBarr4 r{ayKoBo o6rpynroraui

rpnrepii rra6opy apMyBiurbuux 4o6aBoK An-r BorHe3axr4ctt4x norpurrin pi:Horo

npl43HaLrer.rHfl.



8. y reKcri Auceprarlii rparurorbcf, oKpeMi peAaKr{ifiHi HerorrHocri,

He:ua.rui cruniclrz.{ui noeropra Ta nooAlrHord olucKr4.

Bracronreui :aynaxeHH.rr ra uo6axannfl.Marorb nepeBaxHo peKoNreHAarlifrnrafr

xapaKrep, He 3Hr4xyrorb HayKonoi qiuuocri Aucepraqifinoi po6orra i ue nuruBarorb

Ha 3aralrbHy rro3r{Tr,rBHy oqiur<y npoBe4eHoro nocli,qxeHHf, .

3ara.r rn re ilr s r.rc H oBoK

OqiHlolospr A[ceprarlifiuy po6ory n qinouy, crig ni.4sna.uarlr, rqo o.quiero e i-i

BaroMlrx rlepeBar e nparHeHHs aBTopa ue o6uexyBarr,rc.rr .qxicHuNa orrucoM

HaKorIHLIeHoro, eKclepr.rMeHTarrbHoro uarepialy, a sAiftcHnru fioro xinrxicue

y3ar€urbHeHH.a is 3€uryrreHHflM cyrracHrlx ytrBneHb Syn4avreuramuoi xinri.{Hoi

HayKI4. fnu6ornii ananis pe3ynbraris rori.rHo uo6yloBaHr{x eKcnepr4MeHTaJrbHr{x

4oc.ri4xeur, ix reoperr4qlre o6rpynryBaHHfl Ta KoMrrJrercnufi uiaxia 4o arapiureHrrrr

rrocraBJrefr?rx 3aBIaHb,{o3BoJrr4Jrr4 aBTopy pospo6raru perlerrrypy i rexuolorirc

nolitueprlofo BorHe3axr4cHoro noKpHTT{ An,q cr€ureBux KoHcrpyKuifi, are aa csoiMr,r

xapaKTepr4crr4KaMr4 e KoHKypeHTocrrpoMoxH[M Ha cyqacHoMy pr,rHKy saco6is

rtacl{BHoro Borue3axucrJ Yrpainra. Oco6nzroi yrarn 3acJryroByrorb pe3yJrbrarr4

[IoAo BcraI{oBJreHHs rinr,xicnux 3€LrrexHocrefi uiN uapaMerpaMrr rvroAexi Kaccoua

Ta rexHoJIori.{HIrIvlLI xapaKTepkrcrr4KaMr4 iHryrraecqeHTHr{x KoMrIo3HrIifi, rxi Marotb

He Jtl{[re Hayroetafi iHrepec, a i4 6e:nocepeAHe npaKTr4qHe 3HardeHH-s AJrfl

eupoduri<ie BorHe:axlrcHr.rx rvrarepia;rir. i !

fiuceprauiiiua po6ora Baxi:roea Pal,rinq AsaroBurqa Ha reM,v <Poapo6reFrHr

'rexnonorii noliuepuoro BorHe3axr4cHoro . [orplrrrq peaKTHBHolo rrrfiy 3

yAoci(oliaJleHlaiul{ peonoriuHuMr{ BJracrprBocr.srvrr4)) e 3aBeprueHuM cauoc'rifisnnr

lIayI(oBIaM Aoc"uiANei:IH.aM, y f,KoMy orplrMaHo Honi rrayKoBo oSrpyuroeani

pe3yilLllarpl, u{o N{aroTE icrorue 3HarIeHHfl AJIf, po3Br4TKy xiMi.rHux rexso.[orift

no.uirraepuux KoMnosiluifiHux naarepianin ra saco6ie racr4BHoro BorHe3axrrcry.

3a aKlyanbHicrro reMI4, Hayr(oBoro HoBr43Horo, Teoperr4qrruM pirriera,

rlpaKrr,Ilil:-.iolo :JHaqyu{icrnr, 4ocTonipuicrro ra o6fpyslsnaHicfio o'rp{NrirHr.{.x

pesy"nuratin gxcepraqia nosHicuo .ai4noni4ae rlr{Moraru flocraHoBu Ka6iner1.
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npucyAxeHH-f, cryreHfl AoKropa SirocoQii ra cKacyBaHHf, piureHnx pa:oroi

cueqiarisosaHoi s.IeHoi papu 3aKJraAy nnrqoi oceiru, uayxoaoi ycraHoBrr flpo

rpI{cyAxeHH.,I cryreHfl AoKropa @inocoSib (si :rraiuarrau), a fi aBrop, Baxir:os

Panrilr Asaroeuq, Ha ocHoni uy6riuHoro 3axrlcry 3acJryroBye Ha rrpncyAxeHHfl

cryrleH, 4oxropa Sinoco$ii aa cueqiamnicro 161 <Xirrai.rHi rexsolorii ra
lHxeHepu).

OftiqifiHufi ononenr:
-AoKTop rexniqHux HayK,

npoSecop ra$e4pu pa4iaqifinoro

I X1MFIHOrO 3aXUCTy

HauioHanbuoro yninepcureTy

qvsir sHoro 3axncry Yxpainz Omra CI(OPOAYMOBA
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