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. oQirlifnoro onouerra xa 4lrcepraqifiuy po6ory
Iopnocrar Orerciq Bo,roa[M[poBtrqa na reuy "3aronoluipHocri orpuMauar
sanoqacrnnon Ag i Cu 3 naporoi rlasu y naryyui n plarux ra rra troportrKotro-
qi6nnx uarpnqrx 6iouegn.rxoro npu:uavennx", [peAcraBJreuy xa :ao6ynx
HayKoBom crynerur Karr4{.4ara rexHiqHfix uayr< :a cneqialrHic-no 05.02 .01-
xarepiarouancrBo. fa:Ty36 3HaHb 13 " Mexanivaa inxeuepi.r"-

{pyra ro;roeuua XX cro:tirrs qrana no.{arxov bypx,wrnoro po3Br{rKy HaHorexuo-

norifi. Bxac.nigor posuipNoro eQerry Harioqacrasrr.r flpora,rxmr yrixanrai srac- {-

rocri, rIti nexaparcrepni 4:rr uacr.rrrllx o6'e('riB. HasHicrb cneqlrQivxlor BnacrnBo-

crefi TirKlIx uarepia,rie Bi.aKpuBac ffwpoxe nore ii 3acrocyBarurr B pijHlr( m"rlBn(

lpouuc:ronocri. Ha croro4riuniift geHb BeAyrrcr 3orpelra gocnigNerurx s o6rasri

ararHocrrrquoro, Tepanernnxoro i npotpilarcrr.r+loro 3acrocyBal{HJl Halnoqacrl{Hox

Mera:ris ra ix cruraBiB r ueguqmri ra $apvaxolorii. Hauoqasfltrfl<rr 3onor4 cpi6n4

viai. ra.ni:a- ulrmry BxKoprcroBylorl,cr a,rr ai:ya,riraqii pi:uolrarirwot r.nirnr npu

giaruocryrauri, g:rr a.apecHoi IocraBxlt nixapclxrrx npenaparia i n xnoc-ri repMic-

Hrr( Mimerir, A,rr.s Bsn;tBy Ha 3.jio.sKicHi rryxm*u. Y rrpaixax erporur, ClllA, lnoHii ra

Kuraro gasorexno.rorii r ue4,I4lxi xa6yJrr4 rrrr4po(oro po3Brz:rn1. fllr rporo rrmo-

pncloBylorbcr 3oKpeMa Ba{yyMHi uero,ul orpHMaHHJr Hanoruar epian ia. rari n<

MarHerpoHHe po3rrr,uer*u, iunynrcxe-gyroBe Bl4rrapoByBaHrrr, Karo,4re po3runexru,

ionHo -nnagnosa rexnonoril AacnepryBaur{rr seo6xiarux MarepiaJriB. lllnpoKi

Mo)Km.rBocri g,rx Qopuyrailrr nanorprzcra,riyrmx crpyKryp Bi.qKpraa€ eneKrpouHo-

rrpoMeHeBa rexaolorix Br{napoByBaHH.s ra xon4eucaqii naporoi $asra pisxrui

MarepiaJliB y narcyylri. Lft rexHo:rork Ao3BoJrf€ BrrrrapoByBarr.r Mera;rr.r 3i 3HarrHoro

reltgicrro, -rrca 3Haquo nepeBrrrr5/€ qefi napaMerp a icrry.rovax Bar(yytvtHrr( crlo-

co5fi i rry i,io)KHa Aocrarrr6o rrpocro KoHrrpojtroBarll. Tolry ra.rcepraqiftHa po6ora

fopriocrar O.B., xKa fipr,lcB{seHa orprrMilHHro Har{oqacrrtrio( cpi6na i Mi,qi B piudD(

Ta Ha rroportrKoBr4x uarplfgx 6ioue4mtoro npr43HaqeHH{ 3a AonoMororo ereKrpon-

Ho-rrpoMeHeBoro BmapoByBaHHr ra xongencarlii y raqryrd ra ix Aocri,D{€r ro B



3anexHocri Bi,{ TexHoJrorirrHrr( flapaMerprb e 6$yMoBHo aKary rbHoro.

Arrya,ruricrr ra :na.ryrlicrr po6ora rigrrep4x.velbc,r raKox ii 3B't3KoM 3

TiCp;ii&B;ilrvili iiai iic,tso Tcxiii'.iHliior ffporpaitiaull Haiiioria,uioi a;ia,]ci,iii Hayit

yrpaliun. ,{uceprar1i{ fopHocrar O.B. rraroxyra;rao ai[roBi4{o ao rraHy HayKoBo-

loc:riffrw( Do6iT IHcrrlryry enercr,po3BaploBaHxs iu. e.O-flarona HAH yK.oaiitl4 B

paMKzx reM: (Aocni,e{(e}Ilir Ofurrco - xiMi. U{x npoqeci-a orpl{MaHr{J{ Har{oacr}rHoK

crcreM Mera.rr (cnnal) - ra3 (nap) y nopufiux Marptqtx HeopraHitrmrx peqoBru, qo

BruajUtrorbcr) (1.6.1.84.05), (Po3po6Ka Hayr(oBux 3aca.{ eneKTpoHHo-npoMeHeBrx(

rexxo.rorifi orpranauru rBep,4o- ra pi,4coQa:r*or ne4,r*mr cy6craruli 3 rraHopo3-

MipHoio crpyi;rjToor, lJs rT 0l 10U001628 (2010-2012 pp.): itloc,r;.lnc t-r Sbrnio-

xiuiuroi upoqeciB KoH,4eHcaqii ,wrcrperHr{x HanosrpyKry? MeralrrrHux cl{creM Ha

norepxni ropolrrir opraHiqrrx ra neoDraniqr*x De.roBreD) N9 .4P 01 12U001 5 1 1

(2012-2016 pp.); <IaQopuaqiftna rexno:rorir upomo:yrar+n, .rycaftiry ra orrrruiu-
qii uorm< er[ernarmn nporuaipycrurx nanonpenaparir: HaHeceHI{rI xanopo:uiprux

MeriuriB Ha rroBepxri opraui-lrra< cno.ryx ra ix 4oc:rig2reHno Ne ,P 0118U005290

(2018-2019 pp.).

n..^^--^,,i.--.^ -^<^-^ F^-,,^^-^- n D ^^-^-.,.,,.. ^<'-,.^.. t,l I. Aiiiepiiiiixiiia puijijia i Upiiuiiiit w.ia, idi-< 'tbiiiiin uu citiuiti i+i CioplH}ia Maiiiii-

HorrrrcHoro reKcry cKranaerbcr ir scryny- n'rm porai.iri-a. Sara,cHm( sucuosKis.

nepe:riry Bw(oDucraHoi :rireparypu i: 163 nafiuexvaanl, tvdcrun 43 pucymu ra 10

ra6:mp. Marepia*r ,4acepraqifiuoi po6oru rururageni y 16 qv6:rixalrio<, r xrn<:

3 crarri y npoQi,nHrD( r{ayxoBro( Br.iJtaHHrrx, ruo 3arBep.exexi xopuarrama,u 4ory-

r'rexrarn.r MOH yKpaik : 3 crarri e HayKoBItx nepio.urmot sH!'aIrH')( iffD(
4epxaa, rixi rneceri ao peecrpy vixnapoAl{Irx HayKoMerprlvuax 6a3 ,{aHID(; 4 nareH-

ra Yipaiim iia xopiiciiy Mo.deJ-6; 5 re: .{oiio;iAefi aa Haiiioiia;rrua i u*arapo+;ilx

nayroao-re:crivanor noriQepemri*x.

Y rcryni nate,rexa 3araJrhlia xapaKTeor.rcrma ntcep'rauii, noxmaxa arr-va,nnicn

rerm, rrcxauerri uera ra g44aqi po6orr4 qo po:n'ryna,ulcx ,{,rt ii aoctrHerurt,

cQopuy;sorana uayl(oBa HoBIaHa ra npaxrltqHe 3HaqeHHt oaepxnHr.Ix pe3y,'I6TarrB.



Bigo6paxeno oco6racrmT BHecoK aBrop4 gaaano in$opuauin npo anpo6aqito

pe:ylorarie aocnioreH;. noxa3aHo crpvrrypy ra o6cr.ulceprauii.
ft^^-.,,.". ----:- --d^-.. 
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^..^J-.. -.:---^-.-,-ii€piiifin iioiAiri jioooTii ryiictst:ieiiiiii aiiaJn3y ,;iiTepaT]?ifiDi Aziiii i qOAO

c).iacHoro crarry po3BrrrKy Hanore)c{ororiii uacu0ixardi uauouarepialia, po:rnray

fl,pyKryplr i r:racrrcomeit Har{oqacrr4HoK cpi6:ra i uili. Meroais or,pnMaur{ ra

npux"ra4ir lx 3acrocyBar*. llpoana.ni:orano ourorni npo6:rerc.r i.x o,qepxam{t i

nnum rexroloriqnlx napauerpiu xa Qi:aro-crpyrrypni xapaxrepacrra<u naxoua-

crrnrox. Iloxagaso nepeBafl{ uerory Qirrvuoro ocaAxeHr{Jr r naporoi Qaeu ra

o6rpyrrroeano aa6ip MeroAy €reruporrHo-npoMeueBoro BmrapoByBarfit i KoHreuca-

,.:1 -, ^^,.,-..; n^^-^-^,,^ -i-<;- -:Ui! y Bai{i}iiil ,.ijui OiPiiniZiHHt Haiiuiaci iiiiuh. i ipuiiu!iiHo BLlU'1., PiJT^l{i i riopoiijh-O-

an< uarpmr. Haocnoui dreparypHoro oDrrAy anropou o6lplrrrosaua Heo6xir-

uicrb nposerem{f, simogiE rx aocrinxtexl. ctfopu-vnroBana Mera po6orn, a calre:

BcraHoBJreHr{r :axoaouipuocrefi orprrMirHrxr cra6in;Ht( I{asoqacrl{HoK cpi6la ra

rriAi s rorfiogndr( s uarprqero-nocio.r, trro Marorf, 6io.noriqHo axrIBHi sracrlaocr-i

MeroAoM eneKTpoHHo-npoMeneeoi rexHororii. An,I aocgrHe l.s noctaBneHoi MeTu

crlopuyrnoaaai:alari 4oc;ri42re*. C g et4zua'*ttw, qo locraBneHt ,ryrceprl]{ToM

- -^<^-: ^-.,^^,-l ^^-^-: -^^-:- -; .^<---^-.,^-,ts poooii ociioB;fi ia;.aqi noc,ili;\icij; c cjij iiiHiii'i.ii ! B cyiryfiiioc || ravejiiuriiuib

AoctrrreHrry Hayr(oBrrx i rexHi*llr pery:rtr:aria. sci :a-m,reni e Meri po6oru.

y rpyroMv poufuIi .roIcepraqii aBTop roxJla,uuo po3rn-B,qae xapaxreDucrl'IKl

naooparopHoi eneKTpoHHo - npoMeHeBoi ycraHoBK , sxa Br.rKopr.rcroByBanacr, AJrf,

Br. apoByBaHlur cpi6:ra ra Mi.qi. flpe4craaleno pospo6.nexi i :asrocorani cxeMu su-

napoByBaHH{ 3 HanpaBJrer{H{M rrapoBoro rroroKy 3ropl4 BHI,B, qo ,qo3Bojll{no oca,4[ry-

earn naponln? norix rx Ha rloBepxHtx pi,4Kr.t< nrarpldl6-rociib, rax i ra louepnrn<

!-]0pourroB!{.1- \.,!alepiarir. Puxa varpr.ur. rxa lepevi-uyrlrcg -?! cl a'Ion B!.ufJcrlo

nir cac oca&{€ttrrt napoBoro norory, po:uiuyerrcr y uimrornry Boaooxono,tDry-

earruouy rlrni, qo6 aano6irra naaruipnouy neperpinar**o rooro uarepialy. Y eu-

nalKy nopomxoBoro sapiaxry ltarepia,r uarprui 3Haxo.ttrirbct e o6eproaouy 6apa-

6ani, qo posrauoeauai ni4 ryrolr. Po:po6:reua xoucrpylcrd.r rpatpiroeoro arlnaprm-



Ka ,4jrr HenprMoro HafpiBy, rL,'raBKr4 i BrrnapoByBar UI o6paHr( anr aocJri4KeHHt

c+eptl{Hrlx HaBicoK MeraniB. c,tci iva,La nocr irhlv nroury noeepxri i uacy :aa.u

sace3iieqefffi rroBToproBarrocri orpuMaHux crpyKryp i Kor esrpaqri. Eltx toc:fltlt-

xeHrrr MopQonorii HaHosacrm{ox cpi6ria i ui4i, ereueHrnoro ra $a:oaoro cruta,4y,

ir$ierqrrrr Rn"cruRncrpi ror rifiua cnpr-

TpocKonir, npocBi5/mqa i pacrpoBa eJreKTpoHHa ruixpocxoni4 aromro-a6cop6qifi;ra

cleKlpocroni.s, per{TreHocneKrprurBHwtr attasiz, cnerrpoQorouerpi.r, xom'rorepmri

ananis so6paxenr 3a aofloMororc xoMnneKcy KoMn'rorepHrrx rrporpaM Media Cyber-

netics Image Analysis Program i Statgraphics. flid6parri uarepia,.cr pi4<ux i nopou-

xoBnx *rarprrrl6. B'.n::xomr pigxux uar-parlb-Hociib, .ffia 6y:n eax:nna Eirt Bra3ma-

uemrx po:uipy uacrr.rao4 ,4ocni.4ryBalrach 3a aonoMororo eicxo:ranerpa nilrKeB[sa

Rurnnumeno rr ua6^n\ rlvqel:s\ Me'r^nin

Jrr4Jro orpr{Marx neJurxrri o6csr Heo6xiauoi iutpoplrraqii qoAo crp}'Io}?HIt( ra

Qi:unmr xapaKreprrcrrrK Har{oqacrrrHoK cpi6:ra ra ui4i i uagaro qifi ixtpopuaqii

aocrarHlo aocroBiprricrb.

y Tperr,oMy po3aini 4ucepraqii nogani pesy;rraru gocni,ryxeur, uopQororii ra

cTpiTry?mfi xapar ep crr{K HarioqacrlHo( cpiSna i MiIi B.4rc[epcHr.rx cricreMax

MoHoMepiB ra B )ru{pllfix oniff. AocrirxeHnr 3pa3rdB Konolfy rniqepni - cpi6no 3a

tolol4ololo npoceivl.roroi eleKTpoHHoi MiKpocHonii,qo3Bo.'n-4o -ttcepraxry Bu'r*a-

w{rn MopoonofiB Ta,4rcflepcHicrb saHoqacrr4roK cpi6ra. BrBHaceHo, rqo HaHoqac-

rr.rHKn Maror; [epeaa:rcro cQepzwry Qopuy : cepe.uriu po:uipor..t 22 mr. Biurocruui

aiana:ou po:nogi,ry sa po:uipou cranosurr li.{ 10 .qo 90 I[u, nplr rFolt{y 96010 qacll'r-

uor cpi6na uarorr, po:uip rig 10lo 50su. Hanovacrmru po3MipoM - 40 rrM Marorb

e;r,ncolxrry ooprvry Br{acni.4oK rrpoqecin xoa,recqendi ueHfiIax qac-rrHol( Mix co6orc.

Heoagopiroricrr xosrpacruocri so6paxeuur Mixpocrpyl<rn, rala{x tK npucyrnic-rb

ceirina'( i rele,-qr cerrcpi: e oxpevii qafl !L--ui cFiS.ra- cBi.c.s4Tb npo no.tixprcranir-

Hy crpyKr)'py. ftrceprarrrov aoc,'tia;reso raxox BITJII4B Te)olororiqHlt( napar''retpi-e



ocaaxeHHr, TaKrr( 
'lK 

TpHBajricrb oca.4{teHH.[ 1 cuna crpyMy ejleKrpoHHolo flpoMeHlo

Ha crpyKrypy i cepe,q{ifi po3Mip qaHoqacrlruoK M€ra:rir. floxa:ano, uo cepe4nift

po3Mip qacrrx{oK 3MeHtrryer6c{ IIpI.I 3pocralrHi muJlKocri BLtnapoB]EaHI{JI. Ar{aJIo-

riuri pe:ynsrara oT p naai npu 4oc:rig2r<euxi xoroinix nodrerpariapo$ypau- cpi6-no

a5o Minb. Ha ocriosi orptrMaHrrx .4anrrx aBrop rrpl4xoArrrb .4o BltclioBrq, qo 3'uiHa

po:uipy nanouacrrHor rlpx oca.qxeHl{1 H:urpaBneHoro flapoBoro noroKy Ha rroBepx-

rro pi,+",o! uarywd 3n rorloMororo elreKrpoHHo-IrpoMenesoi re-".tlororii r'-ope:nce :i
mrugicrro BulrapoB)tsaHlul i ne :a,rexrrs rr.4 nzgy pi.u<oi uarprut- Pey.mrmu

goc:rigxenr uopQo;rorii i crpyrryplz HaHoqacrlrrlox cpi6:ra r 5 - ri rrnrax xaprlo<

oriri caigvam, rqo BoHIr Marorb 6rncrxy ao c$eptlwroi $opMy po3Mipou 30... 70 su

i no;rirpncra;riury crpyKr)'py.

. Y ,iernepromy po:airri aoc.iria;r.f'gai-Iacb Mopdoilorit i crpyxrypri xaparrepacu-

Ku Hauoqacrrfiox cpi6la i uiai na norepxni fiopolfldB TaJrbKy i $aprvraqerrrwux

peqoBr{r{. rarrlv, -en au6ex, arlixcr,u, peuoxragna, a'vri:ox, apSigon. Ilpoeelexo

ana:ri: nrurury uwrgKocri nepeMinrynannr na suirry po3Mipy Opaxqifi nopoltrKy Ha

npl[c,ra,qi ra,nxy. 3nafneno, qo raJIbK He rIepeMeJIIo€TEcs i rlpaKrll'{ro 36epira€

po:rr.rip Qparqii npu mrgocri o6eprar+rs 120 o6./xB, n(a 6y:ra ni4i6pana eMniprn-

r*ru ml*xou. Hanpaenerurfi napoaxfi uorix cpi6ra i Mi,4i oca,4xyBaBct Ha raJrr'K B

sa,rexarocri ri4 noryxcrocri enerrpoHHoro flpoMeHro 3 THM, qo6 orpr&ryBarlr .4rcK-

perni i cyui,uxi Meraresi rloKplrrrr na nopourcoaifi peqoBl'It{'1. Pe:ymaru crpyr-

rypnoro a:raui:y Flc(perr+{x noKpI{TTie cpi6xa i uigi crirvz*, Eo cepelxli po:ltlip

qacrrrHor cKJIaAa€ 21 ra 19 nM siAflosiaHo. 9acrlx{Ki Ar'{cKperHoro norpurrr Max)Tb

neperaxao cQepra.*ry QopMy. Ha flpmrani cucreus aMixcl+{ - cpiOno npoBeaeHo

po6oru : ara:Haver*lr norroproeanocri orplrMal{Ht cepeaHboro po3mpy Hal{oqacrl{-

HoK MeraJIy rrpn iioro pisxrx rornlenrpaqixx. Orpuuarri pByJI6Tarr4 csiasars, uo

sdinbmeFins xorqerrpaqii flpfl3Boali'rl' Ao 3MeHIrreHHrI noBToploBaHocri cepe4rsoro

porruipy uaHoracrloron. ,[ocriffryeaBc,I TaxoN efi,'u'ts Imn.[.Kocti i rprua,'rocri eula-



poByBarur cpi6na i Ir.ri,qi Ha po:vip i r[opruy oca,DI{eHI{x na nopourori uarepia,ul

.racrlfi{oK l[tx Meralie. Bcrar{oeJrerio, t[o E]cKperge rroKpr{rrfl Ha nopourq/ TalBK4

xxe c$opuorano na nporr:i i 80cex , cr:ra,4aerrct 3 HaHoqacrtrrox oxpyrroi litopi,tr{.

36inrmernx uacy oca.4xeHss Mera:ry Ao 250cex npnsro4rm Ao QopMyBalfit oAoB-

x(er ix qacrur{or Meralry, a nplr rpura:rocri 280cer pnoproromcr vepronoai6lri

crpyr(ry?n, qo 3yMogleno 6iqnlru pocroM HaHoqafiunox- 36i:rsurer*rs IrrsuaKocri

oca,4xciiiit nplBtso.4tiTi, ,4o 3illciiiiic;iiit ccpcAHboio positiipy qacTiiHoK. ,IOC:rilXCll-

ar posuipy naxouacnruor cpi6ta i uigi na noporrxax 6iouear*roro npllsr{aqeHrul

rroKa3a;ro. qo cepenrifi po:vip racrr.tror cpi6ra cranosl l: ap6iaol - 31 rnl. aMlK-

crnr - i9 r*r. avison - 33 HM, a &'rt qacrl4Hox Mi,qi: ap6iaor - 8 w, alrixc n - 44 ut''t,

arrr6en - 18 rru. BcraI{oBJIeHo, rqo saHoxoMrro3ltra aMixcl*l.v s qac-Trlrl{alrz cpi6aa i

ui,ni :ilcxlron roKclqHicrb perloButts na2576 : i5 ..20 u1'rr Merar-IeBoi KoMno-

Helrll flpu r6epiramri piax-r ii npornaipycHoi axrrcuocri.

Y n'rrouy posghi ryaeeleno pe:ynETarl4 npaKTI{tII{oro 3acrocyBalrlq Halrocr-

pyKrypH{x qacrurrox cpi6na i uigi r pilrr'x lrarpru1rx uonouepir ra xclprmx onifi'

,{oc.ri,uxyea:racr cra6i:rtxicrl cepe,ry*oro po:uipy naHoqacrltuox Bi'4HocHo ix afpe-

rauii B ,&.rcnepcl{D( clrcreMax uoxouepir y uaci. V scix aocri.{xeruD( 'ryIclepcHlD(

cncreMax cnocrepiraerrcx picr cepegxr'oro po:nipy uacraHoK 3 qacoM. Arr c[creM

r,riqepmr - cpiS;ro picr rig6yraetcr ynpoaoBx i0 li6, a ntn czcreM rrlqepmi -
Mir6 ylponoBx 7 ai6 uo nhrseperyerbcf yrBopeuxtM oca.{y BHacnt4oK ce,4{ leH-

raqii- Brlr.-opucra:llr noBepvseBo aKrI4BsEx peqoellH y xrocri claSi:d:zropa:ano5!

rae npoqecy axperaqii. Cepeanii posuip nanouacn*rox cpi6:ra i ui4i B cl4creMi

raiqeprln - noairini;rniponi4oa sa,wrmaemcs cra6inbltrtr'{ ynpoaoax 550 ai6. B ntc-

nepcHr,rx cncreMax na ocnori nolirerpariapoQypana cnocrepiraerlcr :6epexemrr

cepe4rnoro porruipy ynponorx 250 gi6, xt< ,4irx xauouacrrcrox cpi6,'ra, rax i uiai, qo

rioscuroerbcr nepexoroM qiei pe'ronnrm y rBepry' $a:y npz reMrrepar'?i 23oC,

vrBoDroroqr{ HitHor(oMro3[T 3 qasrqrl(aMlr Merany. Aocn|ryxemls cra6i;ruouri po:-



Mipy HaHo'racrHHoK cpi6na B ,qncrrepcHrrx cr{oreMax x$rpr -r>( o;rii y caci raKox

ceigraru npo r6i,rlmelntr ii pojMipy. Cnocrepiracrcr $opuyranH-r oca,rry i rruiHa

Ko,,lbopy. AaHi npouecr npro(oprcrorbcr npu csiuosovy. rennoBorry i ioniryroro-

My BunpoviHloBaHHi. C$opvoaani rarox noriyperaxoai nnilKl: svicro[l HaHoqa-

crrfioK cpi6ra 68 Mr/rr, viai - 200 ur/nr ra ix cyMirtri: cpi6lo - 308 w'lxr ra r',riAi -
667 *rllr;. Orpnvaei :odpaxerinr uirpocrpyxrl'pu cri;var; npore, mo po:no;1irr

xaaoracruxox cpi6ra e o6'errai no:riyperauorifi nriBKr{ He e o4ropi.rylru. Marcu-

uanr,na ri.nsricrl HauoqacrnuoK cnocrepiraerscn fio fpaHHUlM xopgrKrx ,r.ovenie.

Posuip cQeprvnux vacrrauor cpi6ra :naxo.4r,rrrcr a irmepBani 10...70 rD{ rrpu cepe.{-

nrouy poalripi 22 i*.r. flocdgxeHHr vera,ros]ric]tr{x no:riyperauia : nanoqacrl4HKa-

rrm cpi6.ir4 uhi ra ilx cyr,rinri noxaunr, .uqo rurirxu Bl.uBrurrorB niasmqeui 6arrepn-

rrn,4ri s.nacrlnogri no si,qnolrenno ao fpaMno3l{r}rBll{x ra rpalrnerarmxo< 6arre-

pii, a raxox ao apixaNonoai6rurx rpu6ir, crifirrx 4o arrru6iormin. Pe:ylrrarra

csiAqarr. uo syr.lg{Bicrr mauir vixpooprar{i3MiB ao cpi6.ra i uin npmlo irponop-

qiligo :a,rexmr ria xoirqempaqii Mera,'reBrD( HaHoqacrEHoK. iiora:ano rareo;4 rqo

rolpni o:rii s HaHouacrrauxama cpi6ra Marorb 3Harrqo m{pma? cnexrp arna6arrepi-

anr-Hni Ar.T uaunari lATnrrMa16rru nic:r nocr,nru wircno6quv nvnr,rvn gaiinnrm,rneg innay

nrrauir rvrirpoopraxi:uir. .{,rr o:rii: uacrwxaxtu cpi6ta ni,ryr'rep.4xena Qyri4.iata
arcruruicrr, nporz mrauir rpu6in. Hafi6imnry :arpmncy pocry xo:ronii rvrircpoopra-

nigvir snoxx(ae Jrrnra ori.r 3 HaHoqacruuxam.r cpi6:ra. Taxrm wmolvr, uoxcra spo-

6Im{ BucHoBorq Eo orp[MaHi B pooori p$yJrErarra Marorb Be]Mrg' ryal(rl-{{ry
qir*ricrr,, AogsoJrnoqfl 3Haqno pumrrprirr,r lixyaarnni snacrfBocfi Me,e{tIHEx

npenapmia.

3ara.rnni srcnosrx 4o 4rceprauiiruoi po6oru noeuicrro nracrir.mororl otprauant

B po6ori HayKoBi i nparruuni pary.nrrarlr.

flo ruceprarriirri po6ori c,ria rpo6nru aerti layeaxer+u:

- ri.ucyrnr posrror$porxa MeAnqnzx repuinir r rexcri 4racepraqii, ruo 3arpynsee

posyl,rinrr cyri raclortnonanr', :po6neHr{x aBTopoM, TI{M naqe qo ,ryrcepral{T [oaaB



cBoro po6ory Ha 3ao6ytra nayrcoeoro cryflertl KaH4rgara re)a{rrlHlix HayK;

- neri,ryrori4icrr ql{posiD{ no3rraqeHr i 4era,refi cxerrur i-urry.nr'cuoi AyroBoi

ycranotsxii ( pnc. i.4);

- r{e 3aBx,ryr peTeJIEHO 3pO6neHO rlepenla.4 reKcTy: HanplIKJIa'4, HA prlCWKy 2-3

:alricr; "Ns4ereErle xarory" galn4cano 'laprrYBaErs garo,4y". "noeepxrr ::urxd'

:auicrr "norepxrx ::umxa", "omrauaJlbHa puroprKa rlpouer+o" :auict "orrrlr-

MaJrLHa pa3Beprxa npoMeHlo";

- ne :po:yr'.ri.no, Kyan ,4iBaerbcr peltrTa Meralry npl4 uaxopucrar+ri rpaQitosoro na-

napHII](a 3 EaflpaBJler{.rM napoBLIM nororolr, KK,{ xroro cy;r.a4ae 36 . . . 40yo npu *ep-

ilma,naiii cxci';i i i5... i 89'o npa ry"ro;ii'i cxci,ii;

- r rercri :auic'rr pucfiror 444 nogauo pucyHox 11B;

- eoMr/ e rercd g{cegra{i! relvfleparypa xa rpa$irax ,uana e fps.L"lcar ueisci-q. a e

rexcri - a rpa,{ycax Ke:rlrina;

- n44ripne europusrat*s e rexcri allcepraqii iuoseuwo< c-nis :aMicru giT'fll3Hnfix:

HanpHKJraa. co;tro6ra,r iroraHa Qa:a, cnerrpu excrnfl ii i r.a

He :gaxaJow{ Ha gpo6reui :ayaaxexlu{ Moxsa cKir3ur{, r{o ,4rcepraqiftira po6ora

fopnociai O.B. uae saxiiivcirdi xapaiircp, Aocro;iprlcr6 iiatscacHtD( a:iiitx Bi6iia-

uaencx pere:nnicno BI4r{oHaHHrI ettcrepl4Mel{ry 3 Blrxopl'rcraru*'r cyracruot $i:uv-

r*rv, lrerogis. PogpoS:rer:i a.eropoM HaYr",osi no.qoxeusq oSryynroeani- Ile x uoNna

cxasarr.r i npo rlrcr:orxz,4rcepraqii- 3ayraxemrr, rxi 6yno spo6neno rro xoay po3-

urrAy ,q4cepraql, I{e Marorb xraniQixaqiilroro xapaKrepy i He BrflrBarorb Ha

3ararrbny no3r{rrB}ry oIriHKy po6orri. fly6lrirauii i a.nropeQepar od€ICrrBHo i B

4ocraraift uipi ei4o6paxarors :r'ricr:,4acepraqiitaoi po6ora.

Ii6cyl,io;y-;o,ia raqec(a3aiie tsBaiiaio, iiio Aiicepraiiiiiiia poSora lopiiocrat Oire(cit

Bo:ioanarpos[qa "3arcoaovipnocri orpr.rMal{tr Halioqacrl'rHoK Ag i Cu : naporoi

Sa:u -'r 
eaqryui e liI'r.:cr ra r:a noponlr.,ono,gi6r+tx. Marplalsr- Sioue.ul-ruoro ryrcxa-

qeguq" sa o6cmou eKcnepl{Mel{TturbHla( Aarrux ra reoperl{tlHltx y3aralrr'HeHb rroBHl-

crro ei.{rtoei,4ae cyqacHoMy piamo po:er'rrry rexniqux HayK Ta Bt{Mor:rM r}'I{$lB^
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Ka6iaery MiHicrpir Yrpaiir*r sr124 EErr]rA 2013 p. Ne 567 nloAo Karr4rAarcrKro(

.ryrcepraqiii, a iI aBrop fopaocrai.i Olexciii Boro,unarpos[c 3acnyroBy€ nprcya-

xeuHr HayKoBorro cryrreHr xar{mAara re)ari{xD( nayK no cnerda.innoffi 05.02.01 -
llaTeIlaJIO3I{aBCTBO.
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