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o0iqifiHoro onoHeHra A-pa re)G. na),'K B.B.Ileperrirrra
Ha Ar.rceprarriiiuy po6ory IPtrHK)KA An4pir Axgpifiorn.ra

<<Il;raruo-Ayrone tBapoBaHxfl arrcMiuies{x cn.ltaeia
pi3HoloJspHtrM acrrMerpltltrf,M crpyMoM>,

npeAcraBJrelry Ha 3Ao6yrm nayrconoro cr),nerul KaHltrIara rexlri.lux na5rr
:a cneriarrraicrro 05.03.06 , <3saprorannx ra cnopigeui upoqecn i rexro,rorii

l. ArrJralrxicrr reMU ancepraqifiHoi po6orn

36iruruexrrs qacrxn KoHcirpyx{ifi, qo aurorouxrortcx i: nrropucrannxu

Br{coroMir@x anrouinienrx cnnanit, nocrrr, xapaKTep rprmanoi renlenqii'. Aln
3aAoBoJreHrur 3pocraroqoro nonlrry pospo6lxrorrc_r noni e$ernmni cuaru,
3oKpeMa 3 ao.AaBaHHr{M liriro. Bigvyrnoro e rar<ox norpe6a y po3po6!i

Br-rcoKonpoaycTr.IBHux re><Hororifi seaproaanrlr nogi6xlo< o6,eKtig, ga aoflor\lororc

{KrD( Mo)I(Ha sa6egnesr-ru sncori }texaHiqri xapaKrep}Icrr.rKr.r s'ennaur ra
Tpr.rBarrd pecypc ercn:ryaraqii r<oncrp5,rqifi .

BpaxoB''Io.u :raproaanicu a,rrolriHiesm( cn_nagig crlcteu nerrsagnq Al-
Cu-Mg Al-Cu-Li, Al-Mg-Li, is rKrx ammoBnrrorb mrrpo(y rauy o6,erria y

cylno- ra rarono6y45,'nanni, agroMo6inrHii ra asiaKocMisuift lpouuc,roeocri,

aJrbTepHaTr-rBHr,IM npoqecy aproHo4/roBoto 3BapIoBz[ lJI € rura]Mo_4/roBe, {Ke

nupisnre 6i;rrmi 3Hatrer JJr norlzruocri ra xonqerrpaqii renroneo4y. Baxm.muu

acneKroM e raKox nonepe,e(eHHr aeQeKriB y uerad s,eguanr, y rolry u,rcli :a
pax),Hor si.ryrosi4roro xr{BJreHr r.

Bm<o,q{wr s qroro, AocniAxennr oco6 mocrefi $i:xro-r,,reran1prifuux
npoqecir nra-:uo-41noBoro 3BapmBaHHJr pi:notorupnuu acrugrprlnlrM crpyr{oM

e aKD/alrbuolo HayKoro-rexuiutroro :agavero.

Arryarrnicrr rellr,r nigrnep4r<yerrcr raKox BH(oflaEI.IM KoMruIeKcoM

nayt<oae4ocligxrr po6ir r IE3 inr- e.O, flarona B paMK:rx AepxilBturx HayKoBo_

re>criqnrx nporpar'r <<flocni4r,ru.r Qisrro-uerarS.prifini lpoqecu ra po:po6r.rra

rexno:rorii 3BaploBaunt IrJraBJIeHrrrrM HoBoro KJIacy nrlcorouiqnrlx crurarin i
nol,rrrosrlriB sa ocsogi anouiqiro ra pisuopi+ux rr.rarepia:ria> (Nt lp
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01 03U005428, 2003 -2005 pp.); (Po3po6Ka HayxoBlrx ocEoB nepcrrercrr.rBHux

rexuororiU 3BapoBaHrur eucoroMiuxrx .nerrun uarepia.rie. i ra6erne.reuH,

Mirgocri Ta gonroniwrocri seapuux eneuerrrir r<oncrp;rrqift aepoxoclriuroi

rexnixu)) G,{b W 0110U002740, 2010-2013 pp.); (PGpo6Ka roncrpyruii

ri6puanoro rura orporry 3 ocboBoro noAaqero eJreKrpo,ryoro npmy> > (Ns ,Qt

0l15U006700, 2015 p.); <,{ocn!g<ennr r}iamco-rrrera:grpriftirlo< upoqecin npr

ri6pranouy ra xoM6iHoeaHony roaproaarnri 3 nocrHzlHlrrr4 ua-:rwr i Arm
IUtaBKoro ereKTpoAa ra crBopeHrrr nporpaMHo-aflapafioro :aoesneseHE Art
pea.ri:auii Texxonorifi 3BaproBaHrur BxcoKoM ilg{r.rx arnoMiticatrx cnrtasi-B ra

cyAHo6yriBrrrx craneir> (Ns /F 011ru001186, 2O16-2Q19 pp);
(AoonpaqloBann.f, rar{neM-npoqecy <<rura3Mo-,ry'roBe 3BaprcBarrrrlr - E{O> ra
re)Gonodqloi ocHacrKu .qr{ fioro pea;risaqii> (Ne lp 0l18U005494, 2018-2019

pp.); <dIiABrqeHHr pecypcy 3BapHr{x [poMr{crroBr?D( i ,rpancuoprmr roHcrpyRqii

runtxoM pcpo6Kx ra 3asrocyBaHHr xoM6irrosanoi Te)sonodi <mznxicne

ri6pr.rgne ua:uore 3BaproBaurrr crpyrlonporignr.ru AporoM + enerupo.qlrraMiura

o6po6Ku (Ne IP 2016-202A pp.). tlpu peanbaqii sasnaueruo< natxosorexHirnxx

nporpaM aBmp Ercegraqii 6ya cninur<onarqeu.

2. EaJftoBa EoBtltna oAepxaunx pery.luraria

B -ntocri nonrx Rayxorro< peylmarie uoxEa BU3HarMTr-r HacrJmHe:

- BcraEoB.[eHIri eKcrrepl.IMenTalrbrro eQeKr Br.uareru]t reltoBrx( BKlloq€Fb

3 pi,q(oro Merany 3BaproB:urBr{oi BaHHff 3a paxyHoK iT xormamrs

Ez3lKoqacrornr-rMx rryJlbcaqinrul crp)aletro rrJra3MoyfBoprcBaJrlnoro ra3y, frctri

3a6elIeqye oEaKoBe : rrro4'nrqiero 3BaproBanbHI{M c"TpJ/MoM 3MenrueHrrJr

ni:r-6xocri uop;

- Qarr repenraqeHrijr rrptr no3arleHTpoBoMy porrn-yaanui Ha 30%o Mexi

uiquocri ra yaapnoi r'rsxocri rraera,rJr unie arroMinifi-ririesll< curaBia,

orpr.rMarrix IrJra3Mo-IyroBI,IM 3BapIoBaHHrrM pbHofiorrpmM crpryoM, y



IIOpIBH'HHT 3l rrrB€lMr,r, oTpIIMaHItML apIOHO,qyTOBXM 3BapIOBaHIirIM, a TaKOX

rrepeBrqeHru 3asHaqeHr.rx BeJMrrnH Ha 10olo y Pa3i BXKopHcTaHrx{ ni,4rcraaoK;

- 3aKouoMipnocri enrrey mfigrofii 3BapoBilrur ua :viqy uexariqsx

uacrrcocrefi :napnro< :'egnarr crnarir cucreru Al-5Mg-Mn, Al-3Cu-1,8Li, Al-

6Cu-Mn ra BcraHoBreHe 3pocraHlur ix uiusocri ao.loctrHeH]ut (fliKoBoi))

mh.qKocri. 3 iT noaarbru&4 ctraaoM ro opuuari yreopetm-r ni4pi:ia ra

r6inruieHH.t xinurocri nop y verani u-ea:

- BcraHoBJreHe crpim<e apbcrarlrr uirgocri r*rerarry mea nprl aocflHeru{i

urr4uricrro sraprorarrxx cnrtaBie Al-6Cu-Mn ra Al-3Cu-1,8Li nixoaoro :uaverurx

ra ea.mneua o6epnesa :anexnicn BeJrr{rrunn nixosoi trrsnqKocri gia sMicry Mini

y Merani ItrBa;

- pi:rce :rr,rermeuH.,{ 3zlJrrrrmoBrx( 4eQopuaqifi s'e,4rarrr nprl Aocu-aernri

nixonoi mu,ryocri snaproaarorr, 3uarreHrJJl n<oi o6epneno nponopqiine rorripmi

noearryB:lHlD( eJIeMeIrTtB,

3. Ilparrnvna qiunicrr po6orx

3a pesynrrarar*ru 4ocnipNeur, BrrKoHaHrx( AuceprarroM, po:po6leui

rexHo,rorii rurasvo-5yToBofo 3BapnBill{llr ruc.rie r a-noviHicerx cnnasis pi:uoro

xiviuaoro cruragy roBqxHoro Io 10 rlu pisnononrpurlM actrMsrpnrfixM crpJ.MoM

:a om'ct npoxia 6e: porpo6.neHur rpafior:

3ilqpononoBaro KoHcrpyKrlirc rura3MorpoHy i: niprqeH n pecypcoM

po6oru, qo 3a6ener{ye cra6i;rrnicrr rma3Mo-AFoBoro 3BaproBzrr r

pfuHoflonrpHr.rM crpyMoM Ha crp),'Max Ao 450 A, Ha ocHoBi n<oi crropeuo liuiftry
npoMllcnoBllx rura:llorponir AJIt IrJIa3MoBoro rorrKoBoro 3BapIoBaHHt ra

xortr6inonaxoro :naproBarfiul crucHeHoro Alrolo;
po3po6reHo xoncrpyruliro rrJr,t3MoBoro MoAyJrro, Ha 6agi x<om

3anponoHoBaHi KoMrrJreKcE o6na,qrarurr AJr{ p1qoro, MexanboBaxoro ra

aBToMarl{qHoto I ra3Mo-AyroBoro 3BapIoBaH}uI pi3Ho[on-f,pru{M aclrMerptrrrEuM

cm\,}toM:



pe3yff TaTr.r aocni,AxeEr, rlflrra B ocHoBy [poMxcnoBoi TexHonorli

3BapnB:rHI{t eneMerniB eJreropr4rrHoi apMaTypH aBiaqifiHrr( .ABEr}.Irix, a TaKoX

BEKopxcrafli npa BvroroBJIeHHi spasria cepifiiroro o6na,qnarur-s alrr rrlra3Mo-

,4/roBoro 3BaproBarrnr pisuononrpxuu acuMerp{rrnr{M crplaaou pi:noro crynena

uexanisauii'.

4. O6tpyxroaarricrr na''xonux noJl()'KeHb y Ancepraqii Ta ii
,4ocronipnicrr

Crydrn o6rpynronanocri xaycorrx rroJroxenb, xi crfopuylr,oeani y

gucepraqiirrii po6ori, a raxox ercuogris ra nparrrrrrHn( proueugaqifi e

BlacorulM, Mery i 3aaasi aocni.aNeul nocrae,reHo qiTKo. !,ocroaipricrr
oaep)r(aHro( pesyrmaris He BnrcruKa€ cya,miny. Biporiaricrr gux;raAerulx

HayKoBrrx noJroxeHb ra npaKfl,rrrnr{x pexor'lengaqifi ni4rreppxeno c) racHLtMr.r

Meroaxr:IMx, fld aBTop BtrKopltcroayeaa y caoix 4ocl iprennrx.

OcHorHi uayroei floroxeHHjr ra pesyrbrarx Aocr iprest lonoBi.[antrcr Ha

tIItcreHHIrx HarlionarhruD( i r',rixnapoaxro< ceuinapax, ronQepeuqirx i OopyMax.

Ue cBiau,rrE npo Aocrararo cryninr anpo6aqii po6orr,r.

Ocxonnr.rfi sruicr grcepraqii ra nafisaxffBimi Br{cEoBror nmcrrageni y

crarrtx, orD6riKoBzrHrrx y Qaxonr,rx xqpna;rax, qo BxoArr:h 4o nepenixy

peKoMeHAoBaHrr( MOH Yrpai'xu Bvaanb Nrt rry6niKaqii nparlb slo6yBasil

Ha)'KOBOIO CTJ/IIeIIf,,

5. Crpyrrypa ra rMicr AHcepraqii

Axcepraqi.{ ra arropeQepar Micrfll yci ueo6xi4ri crpyrqpni po:,qirll,

Harmcani yKpaincbroro r.roloro fi orlopMneHi Bi.uroBiArro ao amuor ,{AK Yrpaihu.

Axceprauiifiy po6ory nnrouaro s IEcrr.rr5rri enerrpo:raprorarm.r iu.

C.O.IIaroHa IIAH Yrpaiirr. BoHa crura4acrr,cg :i ocryrry. mecru porain i_a,

3aralrbErx B{cHoBKie, cruncry rra<opr.rcr:rHrll( ,er(epelr, AoAarKiB. 3ararnrd o6cn-



po6otr - 197 cropinox, Brcrloqaroru 101 pucyloK, 25 ra6llw1: Ta cmlcoK

BuxopncraHrx(,exepel i: 101 naftr,renyraruls Ha 1l cropixxax.

Ipegcrameuo amopeQepar gncepraqii, xrcuit uicrurr, 20 cropinor

,qpyroBzrHoro reKcry, n rouy vucli cnucor< s 27 po6ir, ony6rirorarurx anropou :a

reuoro 4ucepraqii'.

Y ssryni o64pynroeano arrya:ruicrr reuu po6oru; noAaHo Mery ra

ocnoeni uanplvxa .aocliaxeru. a raKox HayKoBy HoBn3Hy i nparrunry uimici u

orpr,rMaHr{x p*y.nuaria- Ilaseaeao ei,Aor{ocri npo anpo6aqiro ocHoBur.rx

Ha),KoBl-r x noroxeHb ra uayrcoe i ny6,r ixauii'.

Y nepmoruy porAi.lri HaseAerio p$ylrhrarx auari:y oco6ruaocrefi

3BaproBar u{ amorrrisienux crulaeie elexrpr.ruo}o .qyrorc pirnononxpnurr.r

aclrMerpa.rutr crpyr!{oM, Iigrpecreno, n1o npouec rura3Mo-,er'roBoro

3BaproBanHrr a[oMiHi€Br-D( cmanig srlur-ir,{K npoAoBxeH]ur apfouoayroBofo

3BaproBaHlur HeruaBKr{M eJreKrpoAoM :rr,rimllv crrrycoihirJrbHr.rM crp},rt{oM.

Heaorirov [na3Mo-4/roBoro 3BapoBaHruI amol4iHicem( cruasie :N{iHHnv

cnnycoi,4rurlr crp).MoM 3a3uarreHo secra6i,'rrnicru ropirnu a5,.ru npu ii nepexo4i

qepes Hynr,oBy,riHiro si,q o6epneroi non.spuocri 4o lpruoi ra naguipae

uarpiaanru ro.rrt[pauoaoro eJreKTpoAy. Buropncrarrar crac:roi A1,nr nocriftuoro

crpyMy npu o6epnenii norrpnocri Ao3BoJrr{Jro, 3acrocoByrory npocre

yc'rarxyBaalul. erlerrueuo oqxruaru noBepxHlo aruoMiHieefx cruraeiB ra

saaprona.nrnoi narnru rig rrmovenr orc44roi n:rigxu. flolea ,exepen xunner*lr :
Mox.nlIBicrlo crBopeHr{rr aruuriry4noi i nnaporuoi acrzuerpii 3BaproBilrrbHoro

cTpytfy .qano norufi iuuynrc Ao po3BuTKy rUra3Mo-A),ToBoro 3BaproBaHH.s

arloMisieerlx cruraBin. CQopmy.nroaano very aucepraqiftiroi po6orn,

Y gpyrouy por,qiri orucani MeroAuKr.r Aoc,ri,Drer+. n<i po:po6nr,ruc.a

rala6o :acrocoayralrlrc{ rpr.r Br,rKoHaHxi po6oru; :orpeua crBopeHoro crergy A,'ur

npone,qerorq aocriANenl Qi:uxo-uerarrypriftmrx oco6rmsocrefi nna3Mo-AyroBoro

3BaproBaHEr, TeMrIepar)?HrD( nonin ra uanpyxeuo-aeQopMoBanoto crar{r'



3pa3ldB npri 3BaproBaHrii; npoBe.{eBrr{ TocroJrori{rir4x eKcnepuMel{TlB Ta

Mex:ruiqHlrx Brrnpo6yeanr, :napnux :pa:rio.

Tperifi pos,qi,r upucea.reuufi ,qoc.rinxerurru :axouorrlipnocrefi annaey

ocHoBHlrx rexrronoriqnra< Qarropir rura3Mo-,e/roBoro 3BaploBanHJI Ha

oco6,ruraocri nepe6iry $isrro-uerarrypriiirrux upoqecie npn Qopt'ryearni :napnax

:'e4aalr s aroMiHi€Bltx cnlanie. 3oxperra4 Br-nrBrreHo, qo Bonbr-aMlrepHa

xapaKTeprcrr.rKa crycneuoi irlrfl Mac rirry reH.aenuito na nprvo,ririfire

s6inrueHHr rranpyrlr 3 pocroM BeJr{rr}rrlr crpyMy, a Hanpyra Ha gy:i nprl

o6epueniii norxpnocri ua 5 B 6inrma nix npr np.nrrift nonrpnocri npn

oantxoBux sHaqeHntx 3BaproBzlllbHoro crpyMy. llpu rn<opucrauni

pi:cono,r-rpnoro ac[Merpfr{Horo crpyMy e vont,rrl-eicru aoaatKoBo :vjsrcnarl

noryxnicrr cracnenoi ,4)m,r cniari,qromerrn-{M rplrea.nicrefi rporixann-r crpl,rtty

npu nprviil ra o6epuenoi no.mpuocri.

3a$ir<coaaao s6irbrlerrHr Hanplrr4 crHcrreEoi ,q,rr,r go l8o/o y pazi

3pocTaHHrr BuTpaT ruiBMo).TBoproBalrbHoro fa3y npr.r He3MrEHrD( 3HaqeHIUx culfi

crpyMy ra 4iauerpi raua:ry rlJra3Mo)'TBoprcBalbHoro corura. Bh3HaceHo, nlo

MaKCHMaIILHO-,{OnyCTUIr i nltrparU rrJra3MOyTBOprOBZUbHOrO fa3y, IrpII TKIIX

:rapnni uor Qopuyerrcx 6es 4eQerrir, ganexmr si,{ ser{srxri 3BaproBaJr6Horo

crplafy ra o6'euy pi4<oro Merany 3BaproBiurr,soi sarufi. 3a:uaveuo, uo ri
3pocraHrurM vacrorr.r pisnono:upHoro crpwy s 50 ,qo 200 fq rnu6ma

nporrJr:lBJreHrJlr g6i:rnryerrcr 6inru nix y aBa pa3r. Eirnroa qacrora

pi:uononxpnoro crppry o6lrrror.nroe 3MeHrrreflff rurpxflr{ rrrBa ra g6irrlmenrrs

rrru6ruu nponrar,reHr$ MeraJIy gHac,ri,qor :ueHureHrn aiauerpy arrxruoi nn-lMlt

na noeepxni 3BaproBarbHoi eannu. 3pocrannr uacrorlr pi:nonolxpHoro crpyMy

noKparye rxicrr Qopuyaanru 3BapHoro s'eagannr, qo nortdrao npu rura3Mo-

,ryToBoMy :eaproeanni 6es nhr.nalxt, r pexrui nacr.pisnoro [poEr-rKHeHEJr

rlla3MoBoro cTpyMer{r.

fli4rpecrexo raKor(, trIo r:ru6rma nporuaueHHJ{ Moxe cyrreBo

ei,4pisH-rruc-f, npu gocxrneuni ureu,qricrlo 3BaploBaHru{ Ta BerlrrruHoro



3BaploBrnrbHofo cTp),atry orrTIrMaJrbIIr4X 3HaqeHb, neo6xiaErx M, DraBneHH'.

a[IoMifiicBoro cnnaBy IIeBHoi ToB[ll lx ra xiM isHoro cK,tagy.

AIr )'Hrficrem{r .{e$eKriB y nnmgi ni4pi:ir ra nrryryrirmix nopo)rultH

per(oMen4/erLcr BpaxoByBarlr BaeMHxfi BrurrrB aeKi;cKox napalrerpir: :i
:6i.rsruennr cwM crpyrvr neo6xi.4ro 3MeHruyBalr4 Bntpzrq
rura3MoyrBoproBiurrHoro ra3y, cacrory pirnonolxpnoro crppry oria o6uex',narz
150 fq; anr :a6e:neqer*u Karo4roro pyfrrDtsallrl orctr,uloi n:riBrq Ha rroBeDxul

3BaproBirHr{x.qerarrefi 6alarrc 4yrr.r ne uae \epeBru\Warll1 7 5yo npxr.roi no.upnocri.
V verreprouy pos4i.li naregeni psyJrbrarr.r 4ocnigNenru oco6ltnocrefi

QopM)/tsaHlr.{ snaprux s'e4nanr ig rzcoroMiqHrix alrouigieBlo< cnnaeis clicrer,,t

Al-Mg-Mq Al-Cu-Mn, Al-Cu-Li, Al-Mg-Li, sugnaqeHi rruuDai Kep),tsaHrur

crp''rrypop m uiuiui:aqii 4eQe rrit ra Br.rKraAeHo MeroAr.{Ky po3paxyHry

napauerpir mra:uo-A/roBoto 3BaproBaHHJr.

ftrr r'aiuirrri:aqii ].TBopeEr{Jr enyrpimrix trop B rmax npu 3BaproBaHHr

a.noviaierrx crnaair sar4rononorano uo4rmliro qacrorz crp),uy 3iulHltrrl
rMnyJIbcHrrM rroAaBaHHtM rasy. Irrnrytrrclr ura3MoyrBoproBaJrbHofo ra3y

noAaroTbc{ B 3orry eneKrpo.4y 3 qacTororo 4...6 Iq npn clinaignomenni
rpura;rocri nogavi ra3y 3 MaKcLrMruIbHuML Br4rparaMl.I ao rpma:rocri fioro nogavi
s MiuiManrHr.rMI.I Brrrpariul{ rx 3:1. B iwnynlci cniaeilaorlleHH{ MaKcuMaLJrbHHX

BI{Tpar [J'ra3MoyrBoproBarrbHoro rary Ao uiriua,rsHrx nponoryemcr l0:1 npN

pinni uiniua,rrnrx Brrrpar nopsAry 0,1 dxr. 3axuoraii ra: upu urorry cri:t
nolaBaTu HenepepBHo,3 BrlTpaTaMI r tr,rexax 25...35 l/xr. 3a:tnavaeGcx, rqo

lllolynloBaHe rro,qaBaHHt nJIa3MOyTBOproBaJIbHoro fa3y He BnrrlBa€ Ha

@opuyeaaHr nepxr*oi loeepxsi ugin ra Moxe BuKopl.lcroBytsarlrcb npr.r

rxBr-rnKocrrx 3Bapronanna 4o 120 cu/xr.

,Ilrrr rz:navernx onrzui:oearuax napauerpie npoqecy fI[3 y HrixrHboMy

nonoNenni Ha ni4xlagqi crBopeEo MeroArxg/ pcpaxyHr{y rexsonori.n*rx
napaMerprB, _u<a 6a-:yerrcx na eusuaqeruti 3BaprcBiurbHoro c.rpJ&ry 3zurexoo Bl4

erf elcncnoi eneprii crncneuoi.q1ru.



3a3Haqero, qo Aocni,EHa nepeBipra rorrEocri 3aJrponoHoBaHoi

po:paxyroroeoi Mero4tKlt BwgBAna pi:ua4o nlix po3paxyHKoBl.rMr,r i

eKcrIepIlMeIrraJIbHItMu 3narreHunrr.r 3BapnBiullHoro crpyMy R MelKax 2yo

Y n'nrory por1i.ri na.ae4eui peynbrara KoMrnreKcHoi oqirrcr nrtl.my

mtagxocri rua3Mo-,4yroBoro 3aaprcBaHHr Ha vexaqi+ti BnacrllBocri, ooKa3HHKJ,I

AoBroBiqHocri Ta Hanp)DKeuo-.qeQopr'aorauufi crax 3Bapr rx 3'€AHarG i3

amoMiniesru cruIasin o6parrn< uapor ra cucreM JIeryBaIIHn.

Bcrauorneno, qo 3pocraHHt Mexaxiqr {x raacrmocrei BHacJrlAoK

36in6meHHt trBrrlKocri seapronaxR.a uae KoHKpsrHi o6Mexerur, nepegyciv repe:

q''rflcicr; aruorrairrierro< cnn:rBiB ,qo neperpiBy ra x riwri cKJraA. y TepMirrHo

:lrirlnonamo< a.ruouiniegux crrJraBax cnocrepiraerrcr crpirure 3pocrar{Hrr

uora&rfldB r'riqaocri npu g6inrrueruri mr,r4rocri 3BaproBaHHr- flosiIoMr.f,erbcr,

uo 4,rr roxuoi crcreMx JreryBaHHr icnyorr <nixoai 3EaqeHHr> mngrocri

3BapoBzrHHr, nepeB@eHHt tKHx rrpxBoAn-rb Ao 3MeHIreHflJr uimocri eHacrriaor

noripmeuur ylroa $opvyaanur ra .aera.:auii mea.

BxrBneHo, Iqo rr,rir+ricrr 3'eaHaHb, orpur'ranry rura3Mo-aJ,ToBHM

3BaproBaHHrM pisnonornpmr.l acEMerpFrHr{M crpyMoM Ha ni.uc;ra4li 3

Qopulna,nuoro KaHaBKoro B cepeAHhoMy na 'l0o/o rv4J y nopiBHrHri 3i

3BaproBaHrrf, r penorui nacrpi:uoro npoHr,rxneHrur rula3MoBoro crpyrr,renr. Y

nopiBE ffii 3 aproHol).roBxM 3BaproB:rHH{M HerulaBKuM erercrpoAoM, 3pa3Kl-t i3

affoMiHifi-niTieBr,rx cruraeil, orpruani nra3uo-ayroBnu 3BaproBaHtr{tt

pi:nonolxpnm'r cTp).MoM, M:lroTb Ha 10-30Yo nw]itr noKzl3Htrrq uiquocri npt
opoaicaouy ra no3aueHTpoBorvry po3rryaarnri.

Illocrxfi po:4i.ll npr{cB{qeno ocHoBilM crBop€HHr o6.na,qHamrr ra

npoMrrclroBro< texgo.norifi rtnugricnoro IrJla3Mo-.tD/roBoro 3BaprcBarnf,

annoruiqiesn crurarir. 3arpononorarro 6nowro+rogyrury KoEIerudrc flBopeunt

Te)<rrojrorirmom KoMrrneKcy, HaBeneHo afiaparlpry cxeMy 1:r Kor{ffpyKliro

IUIa3MOBOIO MOAJ.JIIO lf,'I,I p)^fiOIO Ta aBTOMaTT{qHOIO rlra3MO-4,'rOBOfO 3BaprOB{rEHJr

arloMixieBn< crrrlalir pisnouoarpnr.rM ac.nr{erpruHrM crppoM. Ha ni,qcraBi



KoMlr'rorqEoro MoAeJIIOBaHIUI ra3o4{IraMiKIZ Ta KOHCTp}',KnGHITX napaMETpiB

crBopeHo )'HiBepcanbmd ma3MorpoH aJnr aBToMtlnmoro (po6oru:oeanoro)

ruoBHoro ra roq(oBoro, a rarox rou6iHoBaHoro 3BapnBaHHJl a[oMinieefx cnraBie'

flpe,4cran.neno rexno.noriro xolvr6inosanoro 3BapIoBaHH{ crEcHeuoro ayforo

HerulaBKoro eJrerTpoay pi:nonoruputnr crp)'lr{oM ra il'uyrrlcuo-'4/roBoro

3BaproBarrHJI IrraBKI{M eJreKTpoAoM nocriftglaM crplruor"r o6epnenoi nolrpuocri'

flori,{oM;r.t€"rrcs, rqo raKa cxeMa ao3BoJlte 3MeHrrrl-lrr{ Ha 30o/o Bwrparu

eneKrpo.uroro MeraD/ y uopirnxrui 3 Tpaanqiifi tr\' iunynrcno-aroauu

3BapIoBaHntM, 3MeHrrrlrrl-r sneMilryer It oclroBHoro Merarry Ta po:uipr'r mea'

llpoqec uoxe 6;rm erlexrunnraru nprl oguonpoxi'qgouy 3BapIoBaHHi 3'e'utalrr 3

posrpr.rrrn.r rpafion nlrcrie rogqarroro Ao 16 i'nvr na msulKocri Ao 50 cM/xB'

HaroArrrcc inQopr'laqi-a npo fipoMncnoBe BrrpoBtuxeErul pe3ynbrarlB

po6oru, :orperua npo crBopeulr{ ra 3arrycr< y cepiiiue rupo6mryrro y TOB <}IBI-{

(IUIA3EP) o6laanarur,qJr{ p) rHoro, aBToMarlrmoro rna3Mo-'IlyroBoro

3BaproBanr I, a raKox B clc'ra4i po6orrcosarux ninifi, ra npo pea:ri:arriro

rrpoMlrcnoBoro rexfiorori'rHoro flpouecy 3BapruBaHn-r ereNlerri-s e'rerrpuuuoi

apMarypu na HBO <MoroP Civ>

BrrcEoBKf, aficepraqfr noguicrlo ei'4o6paxaron nafuaxmimi nayxoai ra

nparrruri pe3yJlr'Tarll ,ar'rcepraqii. Boulr cQopuynroaaui ror*cperno ra noriquo'

ri.qronigno no suicry Aucepraqii.

3nricr qncepraqfr ra arropetfepary iaenTf,tlf,nfi' AnropeQepar

lucepraqii aocrarri;o nosuo gucnitrloe pe3ynrTarlr' nareaeui s caMifi

gncepraqii.

6. Arpo6aqir noJro?NrcHr' ra pesyasrarin arcepraufr Ta rroBnora ix

BltlcnaaeuHfl B orryOlirtonannx po6orax

Ocnorui pesylrrarlr 4'rcegmgii orry6niKoBani a 27 nalxonrx upaur:c mi

Brcllroqalorb 13 crnefi y HayKoBIrx Qaxonrx nrgaunxx, : -n<rx 3 y BlrrauHi' luo

Bxo,u{rL ao nayrouerplwroi 6a:u Scopus; 11 rel ra lrarepianir uayrcoarx i
g



HayroBo-rpar(rruHnx KoxQepeurlift. Hayxori rry6nixaqii oxorulororr nci po:4irut

AEcepraqifuoi po6oru. Orpr.ruano gra narerrm Yrpaihu na sllxaxi,q.

O6cfl Ap),ToBar rx po6ir ra ix rci-ntnict aiglonigarorr enr,roraM MOH

Yrpairrr.r qo4o rry6nircaqii ocaornoro :uicry ,Ir,rceprauii ua :go61"rrr HayKoBoro

cr)'rer r KaHIr,IAara rexxiuux nayr,

7. 3ayraxennn ro 4xcepraqifixif, po6ori

1. Ilynrr 5 nalxonoi nonzrrol He MicrnrE xo4nrx qarpporrx :navern (4eri.nrra

pa3iB, Ao reeHoi niKosoi nnu4rocri, rroAalr;Ee :6irnuenna, clrrere
ruermermr), qo ycua4nroe oqimry ra :acrocyBaHHr orprMa.Horo peynbrary.

2. Plac1luoK 2.3 (crop.49) 3aralrEHoro BmrrIy uaQu KepyBaHHJr e He Aocr,rr:b

iarfopllarrenurr,r, 4opewrimau 6yno 6 nanegeunr Qymolionanruoi cxeuu

cucreMr-r KepyBaHHr xorurnercou o6n4ryarutl.

3. Micrurr,cx nporupiuvr y nonigou;rer+ri (crop.55) roro, qo <<.. ..qrr au3Haqeflrlt

anwrry naparrrvrpiB poronry rur.r3Mo-ayroBoro 3BaproBzrHHrr. . . Ha reoMerpiro

mir nrr<onycarul nannaBneriE 6e: BltxopxcraHn npacaAKoBoro Apory).

4. Y n-2.7 ne Micrrlrrc.r o6rpynry'narnrx Bu6opy caMe pospaxyu<oaoi rrlero4lr<r.r

Tpovyra I.M. A.,rr Bu3HaqeHrrlr uanpyxeuo-geQoprrronauoro crarry 3Baprulx

3pa3KlB.

5. Y n.3.3, npx poernrgi BrrJtrGy Blrrpam qtuM nJrutMotrRoproBaJr;Horo ra3y Ha

Qopuyeauxx mia, uexi peryrroBaEr qw. o6lz.pe;rrrcfr 3 urpryBaurur

orpnuanrlr n<icnrx l:rin, npme rpxrepii sKocri ne naBoAflDc.f,.

6. {enci rreppnemr Burnrrarorb se goaciu o6rpyHToBam&fn. Tar<, aa crop.90

na ni4craai 4ocaigy ruropr,rcraux.r renifi-seososrx cyuimeft upu aprono-

,4yroBoMy 3BaproBar{Hi nporHcyer6cr 3Menlrem.{ rrn 6r.rrl.r ntr}orrJraBrrer{Hr Ha

STV\ y pa3j znxopzcrana-n raxoi cyruiui npl nrasuoeo-A5,roromy reapoaanri,

7. V n.2 sficuoeKis ao po:ahy 3 ne toeiaoM.lrccrbcr. trpfi 3pocrilflEi go nclx

re.nr.ru,nr (a6o xacri;rrrcr.r) Rwrputu quo* er.46)Ea€Trc_f, :6i;rrmertur nalpyru

crucaenoi g5rru go 1 8olo.
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8. He ga.:naqaeGcs, y flr.uft cnoci6 nporo4.utocr nutuipronamr cepe4xloi
qupllu 6onogrp< npornapriB (mapin?) posrurarneHoro MerarD/ B o6nacri

rparepa nig uac :naploBanHrr B pexl-tMi nacrpiruoro nporm<neHlul rrJrzt3MoBoro

crpltrenr (crop. I 00).

9. Im musx, HaBe,qeHr{x y n.4.5.2 r4oI'o peKoMennoBaxr{x naparrrvrpin penc,rr,ry

3BaproB:rHrrJr ra rr{cJreHurfD( Kopltr)lror[rx roeQiqieurin, 6parcye paranrnemrr

is cuaaannqrvl perpecifitim< sa:rexnocrefi, nci 6 4osaorurur po3paxoBJ.Barx

ociK).eaHi reoverprvui po:r'r ipn uris.
10. He MoxHa noro4,rrlrct 3 TBepIxeHHf,M aBTop4 trIo rm.6una npouaenenna

rp{ mra3Mo-AyroBoMy 3BaproBaExi Ha opritKoBrD( i: aprono,45rroruu

3BaproBanrlan nrslrgrocri ra crpyr'd 3pocrae .rep$ 6inrue :uaveunx uanp;,ru

(crop.l52), ro6ro nexrJ,.rortcr ni,4l,,tiHHocri y rncroni ra 3ocepepKenocrr

DKepen TennoTfl.

I l. llyHKT E BucsotKlr 4o porgiay 5 rrricrurr pesynrraru 6aua:Baoro po:paxSrury

reiwreparyp 6e: 3a3Hacenrrfl nacriptio amareaoro xaparrepy xarpiry.

12. V pobori sycrpi.rarorrcx orperrai rpauarruri nowrNrl 3a reKcroM

(uarpmcna.4, crop.15-17, 21-30, 41, 57,63,68,72,81,90,93, 100, 108, 136,

144, 168, 184) ra nerowocri BnropucrarrHr{ rtouritt (<postutiqaeuun, clrasiB
(crop.l5) :znticrt <<sueui4ueunz> a6o ,sHe iqHro6qHHt", (qinbHicmb,

nor;ararocri (crop-l5) sauicrs <<4tcmuuat, <<o6epueua> uonspHicrl (crop.2l)

sauicrs <zeopomna>).

3araltnnfi rrcnorox
Binriqeui neaonirn ra 3a)ryDKeHHr, spo6neui 4o oKpeMrD< noJro)KeHL

ar.rcepraqii He crocyrolhc.r{ rraniQiKaqifirrlo< osnax po6orn i ne :rlorl,rorr, ii
3ara.Jr6Horo HayKoBoro pirua.

y q roMy nrcepraqiftaa po6ora lpr.nrrora Antpir Arapifioruua <<flnagvo_

alroBe 3BaproBaHrul aruouirrienm< crrnalrir pi:nono.upHnM acr4Msrtrnqnrru

crpla{oM), e 3aBeprneE{M HayKoBr.rM gocnigxerurlla n o6nacri rexnolorii ra
ycrarrg/BaHllr AJrt nna3Mo-AyroBoro 3BaproBannr i: uiuir,li:onauorc noroHuoro



eseprieKr anIoMiHi€BI{x cruraBiB, sKe 3a o6crfoM Br]rKoEaJrD( ,{ocniJDKeHb, ix

HOBI{:}HOIO, HaI,'KOBOTO Ta ITpaKTI:{rrHOrO 3HarrnMiqTro O.qepXaHrX ps3yr6TaTiB Ta Ix

piBHeM [oBricrro BiAloBiaa€ BuMoraM ro po6iT sa 3,ao6yrrr HayxoBoro cr]"neHt

Ka4[t'Aara rexHiqHr.rx HayK, 3oKpeM4 rryHKraM 9, ll ra 12 dlopuxy
[pltcyar(errHl Ha1ftoBm< crynenie>>, 3arBelraxeHoro nocraxoBoro Ka6inery

Miuicrpia Vxpaikn Bia 24 nvrnu 2Ol3 pory Ne 567.

ABTop rEcepraqiinoi po6oru - fpuntoK AHgpii Afi,apiftoaEtr - sc.rry.oBy€

na npacyJp(eHrrr Eala(oBoro crlmeH,s KaH,ut.4aTa T€xHiqHJrx Ha)''K 3a

cneuia,abnicro 05,03.06 - 3aaproaann-e ra cnopianexri npouecn i TexHonorii.

O+iqifinrlt onoHeHT,
aeraa ueranryprift noro $arynrrery
AEiupoBcEKoro repxaaHoro rexEi{Horo
yxiaepcxrery (.{,(fV), npo$ecop xar[eaprt
Tex8onorii ra ysrarKyBaBrur 3BapbB:rHHr,
A-p r€xfi. HayK, npooecop B-B.neDeMir6Ko

Fli.anuc flepevirrxa Ba.nepil

Vvenufi cerperap
(a.HA. COqrOtOr. HayK, JI.M.CopoKiHa
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