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BIATYK
oSiqifiHoro orroHeHra Ha Alrceprallifiuy po6ory Kyruoro EorAaHa Au4pifionuqa na

reMy <<Pogsr,rroK reopii rerrJroMacoo6irainHnx upoqecin npu rpncranisaqii Ta

Azcoqiarlii rasoezx ri4pariB), rroAaHy Ao 3axncry y cneqianisonaHy BqeHy paAy A
64.180.02 Incruryry upo6neu uaurzno6yAyBaHHs ivr. A.M. lli4ropnoro FIAH

Vr<paiHu Ha e4o6yrrr HayKoBoro cryrreH.rr AoKTopa rexni.{Hux HayK 3a

' cueqianrHicuo 05.14.06 - rexni.rHa rennoQigurca ra npoMucJroBa re[JroeHepreruKa

Arcrya.nunicrr o6panoi TeMr{ Aoc.niAncenb ra gstq3orc fi s nayrcoBrrMr{

rrporpaMaMr{, rrJranaMr.r i revraun
floAa-urruufi posnuroK TaKr{x ra:oriAparHr4x rexHonoriit, xrci 3acrocoByrorbcfl

ilns; ynoBneHH{ rrraxrHoro MeraHy, s6epirannx i rpancnopryBaHHr rmy,
aKyMynroBaHHr rerrJrorr.r, uz4o6ynaHHt ra3y r ra:ori4parHrlx norla4in, Spaxqifinufi
Ilo.{ln fa3oBr4x cyMlrueu Ta oafaTo 1HIIII4X, IloTpeoye po3Br4TKy cyqacHr,rx rnAXoAlB,

rri 4osnorrfl;ru 6 Aocsrrr.r iHrencuQirarlii rerrJroMacoo6uinnux npoqecin.

3aramuoro upo6neMoK) e Bra3HaqeHH.rr NaexaHisN4y Kpr4cranisarlii ra:ori4parin
Ha rraix$a":nifi nouepxni s yMoBax Aunauiqnoi sNaiHu posuipy ra3oBr{x 6ylr6auror,
sri rxr{poKo 3acrocoByrorbcs B pienovraHirnzx rasori4paruux rexnoror|flx.
BnpiurenHrr rlrlx 3aAaq cyrreBo crplrMyerrcx aigcyrHicrro reuno$iszqnoi ocHoBr4

lpoueclB KDLICT€IJI13aII1I Ta ALICoUlaIIll ra3OBI{X

TexHoJrof i.rnr,rx [poqecax.
ri4parin B KoHKperHrrrx

.{racepraqifina po6ota BI{KoHaHa nignoniguo Ao eHeprerrr.rHoi crparerii
Yr<painu na uepioA Ao 2030p., cxBaJreHoi posnoprAxeHHrM Ka6iuery Miuicrpin
YrpaiHu nig 15.03.2006p. J\b 145-p, ra eHepreru.rHoi crparerii Vrpaiuu na nepio4

ao 2035 poKy (sarnep4NeHa po3noptAx{eHHqrur Ka6iHery MiHicrpin Yxpainu 18

ceprHt 2017 p. Jlb605-p). .{ocniAx{eHHt nuxonani B Mexrax 4epN6ro4xeruoi reMH

<.{ocni4xeHH.rr BrrnlrBy repMoArlHaNli.rHux uaparraerpia Sa:onHx nepexogin y
cl{creMax is ra3oBnMlr ri4parauu ua e$er<rusHicrr rasori4parHnx TexHonorifi>
(norraep AepxaBHoi peecrpaqii 0n5U002420), y .arifi 4ucepraHr 6yn nraxoHaBrleM y
2015-2017 p.

Is ypaxynaHHrM Br{KJIaAeHoro Mox{Ha spo6nu{ BHcHoBoK, ulo 4ucepraqifina
po6ora Ae pospo6neuo HayKoBo-[paKTI4rIHi ocnoeu uiAsnu{eHH.f, e$ercrunnocri
rexHoJrorift cuHresy ra Arrcoqiarlii r€BoBI{x ri4parin, srci exe 3acrocoByrorbc.fl a6o e

ilepcneKTHBHLrMr{ An{ ra3oBoi uporraucnoeocri Vxpainu, e aKTy€LnbHoro.

Haynona HoBr{3Ha Aoc.uiAxenu fi orpuMaHrrx pe3yJruraris
Anroporrr Aer€urbHo pospo6neHo npoqecr{ rerrJroo6uiHy ra Macoo6uiny, xxi

ni46ynarorbc{ rpu rpHcrani:aqii ra .{racoqiarlii rasonrx ri4pariB Ha rurix$a:nifi
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t rroBepxHi ocqurtrorcqoi ra3oBoi 6ym6aurxu. BcranosneHo cryuiHr Brrnr{By

p13HOM aHlTHr{X IIap aM eTplB H a rrrBrrAKl CTb f lAp aTOyTBOp eHH.rr.

B pe:ynrrati ercuepLIMeHrtLnbHHX 4ocni4xeHb Macoo6uissnx upoqecin 6inx
ltix$a:noi nonepxHi B yMoBax ri4paroyrBopeHrur BcraHoBJreHo KnrorroBy ponb

ra:ori4pauroi riprra s cnosirtrneuni uacoo6uiHruax upoqecin ra Br43HarreHo rrrJrrxu

inreucuQixallii ri4paroyrBopeHHt, Iqo Mae BDKJrr4Be 3HarreHH{ Anfl rexHolorii
cuHTe3y ra3oBr{x ri4parin.

Teoperuvui Ta eKcllepnMeura-urrri AocriAxeuu.s pe3oHaHcHr,rx KoJrHBaHb

ra3oBrIX 6ynn6auroK Ao3Bonrrnll po3Burryru y{BneHHq npo renno$iszvHi npoqecrr ra
ni4r<puru Hosr{fi HailpqMoK ix isreucraQir<aqii y 6ap6oroKHLrx araparax.

Ha ocuosi eKcrIepI{MeHTaJIbHI4x 4ocri4Neur aBTopoM BcraHoBJreHo

rounnercnr.rfi BTIJII4B renroQisHtIHHX napauerpin ra ronqenrpaqii [oBepxHeBo-

aKTI{BHHX peqoBl,rH Ha ra^sosN{icr crrHTe3oBaHoro ra:origpary, ulo Ao3Bome
nporHo3yBarr{ fioro .{ucenrHi 3HaqeHHr B TexuoJroriquux npoqecax

Bnepure BcraHoBJreHo poauo4in reMrreparyp y npr{rroBepxHeBoMy ruapi

ri4pary, xxuit Alacoqiroe y nepirnonax{Hrlx yMoBax, uo Ao3BoJrr4no orpr4Marr.r

SynrqioHanrni 3€urexHocri Ans po3paxyHry inreHcusHocri Arzcoqiarlii ra"sosoro

ri4pary ra 3arpotloHyButpr 3acrocyBaHrul rpzrepiro uoli6Hocri craqiouapHoro
renloo6lrirry rr,rix ra:ori4paroM, .f,K TBepAI4M tirorrr s nocrifiHoAiro.{rar\ar,r croKaMH

TerlJlorra ra HaBKoJruuruiu cepeAoBr4rr{eM.

BctaHoueno, u1o upr4 ni4nrarqenni TeMneparypr{ ra-:ori4parHoro Macr4By

BI4IrIe pinnonaxuoi roquHaerbct rrocryrroBa 4ucoqiaqii ra:ori4pary, rKa
cyrlpoBoAxyerbc{ rrorJruHaHHrM TeIIJIorra i 3Hr4}KeHHsM TeMrreparypr4 MacrrBy. -fxulo
rloryxtHocri croriB TeuJroru Bneraqae - cilocrepiraeucr rBr4rrle caMoKoHcepnaqii,

f,Klrdo ni - Ais NaexaHisNay 4racoqiaqii rpnnae. 3anpouoHoBaHo Mero.qr4Ky BH3HaqeHH.s

yMoB rlepexoAy ri4pary B pelKHM caMoKoHcepnaqii, ulo Ao3BoJr.fle npoeKTyBaru

cxoBl4rrla 4nx s6epiraHHs ra3oBr.rx rigparin n uepinuoBaxHux yMoBax.

Braxrraxarorr uenunfi iHrepec Aocri.qNesns ruacoqiaqii ra:ori4parin uil
BIIJILIBOM 0araroMo.IIoBofo H A,IIBI{ C O KOII ACTO TH O f O eneKTpoMafHlTHofo

nunpouilreHH{ ra poapo6Ka Ha qifi ocnosi i\,IeroAonorii uiAnrautrenu.a e$elcrunHocri
pyfi nynanu.f, ra3oriAparHr4x upo6orc n rpy6onpoBoAax.

Cryuenu o6rpynrosaHocri Ta Aocronipuicrr HayKoBrrx rroJro?r(eHb,

BrrcHoBKin i percovreHtaqifi Auceprarlifiuoi po6oru
Hayxoni rroJroxeHHtr, BHcHoBKlr ra peKoMesAarlii e sacniArou pisuo6iqHux

HayKoBax 4ocni4xeHb, BHKoHaHrax aBTopoM upra nupiureuui saeAaur, mi nocrasneni
B po6ori. [ocronipnicrr orp]rMaHl{x reoperr4rrHr4x ra npaKTurrHr4x po:po6ox
Br43HarraeTbcr Br4KoplrcTaHHflM cyqacHr.rx MeToAis AocriAXeHHr, 3HaqHuM o6csrorra i
AeraJrbHo rrpoAyMauoro rporpaMoro AocriANeHb ra ix crarHcrr{qHoro o6po6roro is
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3acrocyBaHHrM MareMar[rrHrrx MeroAiB aHani3y pe3yJrbrariB. Perymraru

AocniAxeHHf, Ta nayxoni rroJrox{eHH.rl Al4cepraqii AocrarHbo rroBHo rrpeAcraBreui e

ny6nircaqixx y Qaxonzx Br{AaHH{x. ,{ocni4}KeHHf, rrpoBeAeHi ya AocrarHboMy
cyrracHoMy pinni. Orpnuani pesynrrarui BrIcHoBKr.r He Br.rKJrr{Karorb cyruniuy.

Crpyrcrypa, rnricr fi oQopnureHHn 4ucepraqii
[racepraqifiua po6ora BrrKoHaHa y nnrnr4i pyKorrlrcy, ulo Ma€ 427 cropiuox

reKcry; 3 HHX I29 pucynrin, 2l ra6tw1x, 59 cropiuor< AoAarxis ra cKnaAaerbcfl 3

Bcryny, BocbMrr pos4inin, crrrcKy BlrKopl4craHlrtx Axepen s 309 uafinaeHynaHr.

OcHosHa rraertrqa Ar4ceprallifinoi po6oru uo6y4onaua y uacrynnifi
uocri.uosnocri.

Y nepu,touy posdini Arrceprallii npone4eHo aHaJrie nireparypHax Axepen 3a

reMoro Auceprarlifi noi po6oru ra o6rpyuroBaHo 3aBAaHH.rr AocliAxeuns.
3orperua, po3rnrHyro nlrraHHr crpyKrypnoi cra6inrnocri ra^aosrax ri4parin ra

:po6neuo Br.rcHoBoK, u1o pisna rinrricrb ril3y y Aocni4ax 3 clrHTe3y ff ayl,roeJreHa

Aovrirurarrru nboAy. lloKasaHo, trIo 6inrruicrr anropin siAor\aux reopifi
tv

caMoKoHcepBarlll fa3ofupaTlB He noB {3yrcTb rler4 npoqec 3 lpa3oBr{Mn AlafpaMaMr4

ra:ori4parin. BucyHyro riuoresy, qo rocrynoBa Alrcoqiaqix ra:ori4parin rrpu

nir'eunax reMrreparypax Mo)Ke ni4irpanaru KnroqoBy ponb B e$erri
caMoKoHcepnauii.

Po:ruxuyro siAoN,ri TexHoJloriqni cxevrl4 crdHTe3y ra3oBr{x ri4parin, Br43HaqeHo

ix nepeearr4 ra HeAonirH. OrpecneHo rrrrr-flxu rnreHcu$ixarlii npoqecy cr,rHre3y ff ra
npoBe.{eHo aHaris cnoco6in eiAeeAeHHfl TeIIJIoTTI 3 3oHrr pearcqii. BcraHonleHo, rqo

rnr onrr4Nrisarlii npoqecy ri4paroyrBopeHHfl uorpi6uo AeraJrbHo po3rJr.rrHyrlr rerrJro-

i nacoo6l,rinni npoq ecvr Ha nriN$a:nift uonepxni rasoeux 6y w6aruoK.

Burcouaso aHaris cKnaAoBI4x ni4oulax MareMarr4qHrax iuo4erefi, xxi ouucyrorr
pyx ra repMoArrHaMi.rHi rrapaMerpu ra3oBr4x 6ynr6aruoK. BcranosreHo, rrlo AJrt

MoAenroBaHH.rr npoqecy ri4paroyrBopeHH.a ua nriN$a:nifi uonepxui 6ynr6aruKr4 ra3y

neo6xiruro BpaxoByBaru reMneparypnuir pexr{M crisxu 6ynr6aurKr4 ra auQysifini
rpoqecu 6inx naiN$a^suoi noBepxHl.

O6rpynroBaHo neo6xiAuicrr reoperur{Hr,rx ra eKcnepr{MeHTzurbHnx

AocriANenr Bnnr{By sosHi[rHix .IuHHuKis na ri4paroyrBopeHH.rr 3 ypaxyBaHHtrM

crpyKrypHoi sNaiHr,r noBepxHeBoro uapy.
Y dpyeouy posdini Ar.rceprarlifinoi po6oru HaBeAeHo, pospo6reHy aBropoM

MareMarr4rrHy MoAeJrb cr4Hre3y ra3oBrax ri4parin ua naiN{a:Hift nonepxni ra":osoi

6ynr6arurra. MoAenb [pr43HarreHo Ant Br43HarreHH.rr riuerraarurrHr,rx, ArzHaNri.rHr,rx i
eHeprerr4rrHr4x xapaKTepr4crr{K ra3oBI,IX 6ynr6auroK B [poqecax rpncranisaqii ra
Aracoqiaqii ra:ori4p arin.
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Oco6nusy yBary npz4ileno aBropoM ypaxyBaHHlo au$ysii rutsy Anq oilucy

TerrJroMacoo6rrainnnx npoqecis 6inq rraiNSa:noi uonepxni 6ym6aruKl{, reIrJIoBrIM Ta

Sa^:onepexiAnuv rpoqecaM y rlpunerJlllx Ao 6ynr6aruru uapax piguuu,

ypaXyBaHHK) MoxJlltsocri cKpaUIeHHf, (BaXKux>> rasis MeTaHoBOro pf,Ay.

Anropovr pospo6neHo MeroAr{Ky po3paxyHKy, anroptlTM Ta KoMtt'lotepHy

rporpaMy 4rt nupirueHHq AaHoI MareMaruqHoi rr'ro.qeni.

Y mpemuouy posdini pozrttHyro rruraHH.l anpo6aqii uareuaru'IHoi uoAeli ra

npoBeAeHo reoperuuHi Ta eKcnepr{MesraruHi AocliAxenns pe3oHaHcy rasonoi

6ynr6aumra.

MoAenronaHH.tr eiAolarax $a:onepexiAunx npoqecin Ha rloBepxni 6ynr6aIxKLI y

Br{naAKax if oxonoA}KeHH.rr ra narpiuaHnfl, crllcHeHHfl. Ta po3lxl4peHHt tIoKa3€LJIo

rroBHy ni4noni4nicm icnyro.ruu yflBneHHtM rlpo reuno$isurlHy ocHoBy AaHI'IX

upoqecin.

,.{nx nepenipr<u MoAenroB aH:afl. ruBnAKo3aryxaloql4x ocqralsqifisux upoqecin

ragonoi 6ynr6aurKlr aBTopona 6yna 3acrocoBaua opuriH€ulbHa MeroAI4Ka uiAcuneHHq

qr{x KoJrlrBaHb 3a AorroMorolo cTBopeHHfl pe3oHaHcy, f{xuit BI{HLIKaC suacliAoK

sosHiruHloro uiAseAeHHq eueprii aKycrlrqHltx KoJII{Barm. ,{nx eKcrrepllMenralrnoi

uepeeiprr4 po3paxyHKoBr,rx AaHHX crBopeHa AocniAua ycraHoBKa. 3a AonoMororo qiei

ycraHoBKu 6yta BH3HaqeHa qacrora ocqprnsqiit 6yw6a[IoK, BHKoHaHo 3arll{c ni4eo,

ayaio ra $ororfirccaqis ocrlunsqifi:nux npoqecin. AHanis orpI,IMaHI4x pe3ynbraris

ui4rnepAllB KopeKrsicm po6 oru MareMarl'I'{uoi N'IoAeri.

Benrary yBary B qboMy po:4ini uplrgineno AocniAxeuHro xpoHonori'IHoi

nocli4onHocri upoqecin, tqo ni46ynarorrcr upl4 ocrlHngrdiftuux KoJIIaBaHHtx

6ynr6aurKr4 Ta reunoQisurrHrrM xapaKTepI{crLIKaM tf ra3osoro cepeAoBI4IrIa.

Oco6nHso Bapro siAN{irnru orprrMaHHt aBropoM nosoi crpyKrypll

6ynr6aurKr4- MyJrbru6ynr6auKy, rKa yrBoploerbcs uiA qac pe3oHaHcHl4x KoJII{saHr i

cyrrpoBoAl1yerbcf, noAinopr [oqarKoBoi 6ynr6aIIrKI4 BeJIIrKoro po:vripy Ha BenI{Ky

rilrxic6 6ynr6aurorc po:rrlipovr 70-100 uru. BcranosreHo, Iqo nrlolrda rraixQa:uoi

uonepxHi raroi 6ynr6auxu Moxe :6inruryearvrcr. B 40'60 pasin, qo MoxHa

3acrocoByButkrAns iHrencuQiraqii pi:uovranirnHx rerJlo- i vracoo6rvrinnnx upoqecin

n 6ap6oraxHl,Ix a[aparax.
y ttemlepmouy posdini gucepraqifiuoi po6oru npeAcraBJleHo pe3ynbrarrr

eKcrrepr{MeHr€urbHr{x Aocni.qxeHb Macoo6vrinnux npoqecin na rr,riN$a:Hifi uonepxui

B yMoBax ri4paroyrBopeHHs.

Arq sHKoHaHHr raKrax AocliAxeHb aBTopoM po3po6nesa eKcnepIzMeHTaJIbHa

ycraHoBKa, AeranbHo orrncaHa B Arlceprallifinifi po6ori. 9uclesni AocliAu

rrpoBeAeHo sK AJr.fl HepyxoMoi vrix$a:noi uoeepxui, rax i n yuoeax.qii nosiruHux ra

rusraAKicH14x uirualor. Alrarig orpldMaHl4x AaHI4x ,{o3BonI4B BI43HaIITITLI



arrpoKcr{MaqifiHi :aleNnocri sNaiHu iHreHcueuocri uacoo6uiuy 3 rlacoM Anfl

pi:uorraauirsux yMoB. Orpravrauo r<inrxicni oqinru cnosinrHeHHtr rraacoo6IvriHy B

yMoBax rcpracranisaqii rasori4pary Ha vriN$a:Hifi uonepxHi. BcranoBrleHo, u1o

Br{3Harr€urtguit BnJTHB Ha rle f,BHIrIe Mae r€BortAparHa KtpKa, tKa yrBoploerbc-f, Ha

uix$asnift uonepxHi i piaxo uoripruye HaAXoAXeHHf, MoneKyrl ra3y Ao noeepxni

Kpr4cTan13arlll.

[one4eHo N,roxrr,reicrr inrencuSir<aqii rr,racoo6vriny npu rpncranisaqii
ra":ori4parin rrrJr.rrxoM pyfinynauux rarori4parnoi xipru, HarIpI4KnaA nprl

3acrocyBauui 6ynr6aumonzx crpyKTyp. BcraHoBJIeHo, IIIo ronoBHI{M MexaHisi\,Iola

arrrzeaqii ruacoo6rr,riHy rrpu sacrocynanni uoBepxHeBo aKTuBHHX peqoBI,IH e

s6iruureHHr rpuBaJrocri icHyBaHH{ MaJIHX 6ynr6auroK ra3y y no4i.

II'nmuil posdin po6orn [pncB.rrqeno,{ocri.q}KeHHro Bnnr{By pisuouauiurux

Saxropin Ha ruBlrAr<icrr yrBopeHHq ra3oBI,IX ri4parin. 3or<peua po3ruI.flHyro BTIJII4B

TeMrreparypr4 ra3y, TeMneparypla pi4nru4, TI,IcKy B cllcreMi <pi4rana-ra3), porrr,ripy

6ynr6aruoK, KoHrlenrpaqii rroBepxHeBo aKTHBHUx per{oBHH Ta cKnaAy ra3y.

BcraHoueno, uo icuye ABa uepio4u rigparoyrBopeHH{, sxi sytrronneni

piaHuruu renloo6uiuuur,ru rpoqecaMu. llepruufi uepio4, 3yMoBJreHrafi narpinanH-f,Na

ra3y B 6ynr6aurqi, xapaKrepr43yerbcr BucoKoro urnu4xicrrc ri4paroyrBopeHH.rl,

rrpore Mae Many rpunaricru. llicn.s Hboro cnocrepira€rbc.s uepio4 siAHocHo

noeirsHoro rigparoyrBopeHux, xrcuit ni46ynaerbc{ BHacniAor ni4rorcy re[Jrorr4 3

nrixQa:Hoi uoeepxHi e rrr.16 piauuu.
llora:auo oco6runocri BrrnrrBy reMrreparypu ra3y Ha urezAxicrr

xpucraniaaqii ra:origpary, 3oKpeMa BcraHoBJIeHo, rqo inrencuSiraqix
ri4paroyrBopeHH.rr nplr 3Hr4x(essi reuueparypu ra3y Mae cBoro Mex{y, .rrKa 3yMoBJreHa

yrBopeHrurM nboAy na niN$asHifi uosepxni. BcraHosreHo, rqo niAsraqeHH.f, rr4cKy

arcrunisye oApa3y Aria uepio4ra

iHreucraSircyrovrala S arroporvr.

Ananis Brrnr4By poauipy 6ynr6auroK Ha runuAxicu ri4paroyrBopeHH{ rroKa3aB

neo6xiAnicrr 3acrocyBaHH{ 6ynr6auror< vriHiuamHoro po:r,ripy, sri Marorb

MaKcrlM€LnbHy cyMapHy uix$a:ny noBepxHro. BcranoBJreHa ponb noBepxHeBo-

aKrrrBHrrx perroBr4H B rrdexaHisN{i inreucuSixaqii ri4paroyrBopeHHr. BusHa.reHa

sanexHicrr ursraArcocri r<pracranisaqii ra:ori4parin eia suAy ra3y-

ri4paroyrBoproBaqa.

Y utocmouy posdini Ar,rceprardii surraAeni upurnaAni ocHoBr.r rpoeKryBaHHt

6ap6oraNHr4x anaparie Ars cr4HTe3y ra3oBr{x ri4parin ra HaBeAeHo pe3yJrbrarr4

eKcnepHMeHT€urbHr{x AocnlA)KeHb pooorl4 TaKofo a[apaTy.

'{nx 
ourzl,risaqii npoqecin cuHre3y ra3oBLrx ri4parin na laiN$a:Hifi nonepxni

ri4paroyrBopeHHriroruyeBaxrJrHBHM

aBropoM 3arrponoHoBaHo 6eapo:uipHrzfi xoeQirlienr, srcuir, ni4o6paNae i4earuHe
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cuinni4uolrleHHt Iraix renroo6uiuHlauu i rrracoo6laiHsr,t"rra rpoqecaMrr, sr<i

ni46ynarorbct rpu t<pncrariraqii rasoaux ri4parin. I-{eft roe$iqienr Ao3Borrfle Ha

craAii rpoeKTyBaHrul oiuparu onruuamui reprr,ro6apu.rHi yMoBr4 3aJre)KHo eil
KoHcrpyKTr{BHr4x oco6rusocrefi rexuorori.rHoro anapary.

Aeropou po:po6neHa, 3arlareHToBaHa ra si6paHa 6ap6ora)KHa ycraHoBKa Anfl
orpHMaHHr ri4pary rporlaHy. B xo4i npoBeAeHHr eKcrrepr4MeHr€LnbHrlx 4ocligNenr
6yta AoBeAeHa N4oxnusicrb Kpr.rcranisarlii rasori4pary 3 BLrcoKr{M rasonNaicroNa.

Orpnuano BaxrrI,IBy in$oprraaqiro npo xi4 rrpoqecy ri4paroyrBopeHrur Ha piennx
craAiqx. ,{ocniAxeHo BTIJITIB replrao6apl{TlHllx yMoB, rracy npoBe.{eHH.rr peaKrlii ra
BIIJII{B KoHIIeHTpat{it uosepxHeBo aKTIIBHI4x petroBr4H Ha ra3oBnaicr orpr4MaHoro

riApary. llopinuxnna peeyrurarin po3paxyHKy urnu4rocri ri4paroyrBopeHHq 3

SarruuuuMrr 3HaqeHHf,Mr{ rroKa3arro 4o6pe cuinua4inHr pe3ynbraris.

Cuoauit posdin Alrceprallii upr,rcnxqeHo Aocni.{xeHHrc rpoqecis 4racoqiaqii
ra:ori4parHoro MacI{By B yMoBax noBepxHeBoro uiAeeAeHH.rr rerrJrorlr.

,{nx nu:HaqeHHq reMrleparypHoro pexr4My ra:ori4parHoro Macr{By aBropoM
po:po6nena i ai6paHa Aocnigua ycraHoBKa, cxeMy i upuuquu aii sroi saneAeHo B

Al4cepralliimiir, po6ori. Ha ocuoni pesynrrarie eKcrrepr4MeHr€LJrbHr4x AocliAlKeHb
BcraHoBJIeHo aHalliruqni 3aJle)KHocri Anq BH3HarreHH.rr po3rro4iny rerraneparyp ra
rII{ToMIzx croxie reIIJIorH y ra-:ori4parHoMy Naacuei. Pospo6neHo MareMarr{rrHy
MoAe.rib Aucouiaqii rasori4pary npu rroBepxHeBoMy ni4ne4euni rellnoru.

,{lx onucy no4i6nocri reMrleparypHr{x uorie 6ins uosepxni Ta y rnra6uui

Altcoqiroroqoro ra:ori4pary aBropoM 3arrponoHoBaHo xprarepifi Aucoqiaqii ra
po3paxoBano fioro ruuosi 3HaqeHH{ An.r fa3ori4parin pisnux rasie.

Bctauoueuo, qo roJIoBHoIo ilpl4ql{Horo caMoKoHcepnaqii rarori4parir B

nepieuona)KHllx yMoBax € oxonoAxeuHr nuyrpiuruix ulapin ra:ori4parHoro Macr{By

nuacni4or fioro .IacrKolioi 4Iacoqiaqii. BrasHarreHo po3paxyHrosi sanexHocri 4lx
oruIcy rerJIoBI4x upoqecin rpu caMoKoHcepBaqii ra":ori4parin. [ocli4NeHo BrrJrr{B

rorlarKoBoi ronqenrpaqii ra3oBl{x ri4parin na fioro rerrJrorexni.rHi xapaKrepucrkrKzr.
llorasaHo upaKTI{r{He 3acrocyBaHHfl orpuMaHr4x 3aJre}KHocrefi Anfl rrpoeKTyBaHH.fl

flApaTocxoBr{rq.

Y nocbwtovy posdini Ar{ceprarlifiHoi po6oru 4ocni4xeuo BrrrrtrB

6araroltoAoBoro HaABI4coKoqacrorHoro eneKTpoMaruirsoro nrznpouiueHHfl Ha

rpoqec Aucoqiaqii ra^:oeux ri4pariB ra 3a[ponoHoBaHo rrpaKTr4rrHe 3acrocyBaHHrr

AaHOfO .rrBullda a];Ix pyianyBaHHr rasori4parHr,rx upo6ox B fa3onpoBoAax.
llpoaHani3oBaHo ni.qoui cnoco6u pyfinynauux rasori4parHr,rx upo6orc B

ra3onpOBOAaX l3OKpeMa, MeTOA 3aCTocyBaHHs HaABI4cOKOTIaCTOTHOTO uaupOtr,tiHeHH.rr

s l-Ho MoAoBoMy pexuui. 3po6neno Br,rcHoBoK npo Nroxrusicm s6imrueHHx
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rroTyxHocTi HaABHcoKoqacToTHofo eneKTpoMafHiTHofo BHnpoMiHeHHq 3a paxyHoK

3acrocyBanHfl6ararouoAoBoro pex{raMy fioro rpaHcropryBaHHrl uo ra3onpoBoAaM.

Ha pospo6neHifi ycraHoBrli suKoHaHo .qocniANeHHt BnnLlBy 6ararouoAoBoro

pe)KrrMy eJreKrpoMarHrHrrx xBr4Jrb Ha npoqec .qncoqiaqii ri4pary nponaHy.

Bcranoeleuo, rqo o6'el,rHi renroni 4xepera sri BI,IHHKaIorb ycepe4zui ri4pary

rrpouaHy nil .qiero HaABucoKorracrorHoro Bl4rlpoNriHeuH.f, y I,74 preu 6inruri HiN y

nroAi ra cuironi. Tarox cyrreBo 6inuuuu e KKI BLIKopacraHHrI eneprii, uiAeeAeHoi

AO MafHerpoHa.

Po:po6neHo MareMarrurqHy MoAenb .qucoqiaqii rasori4paurux npo6otc 3a

AorroMororo 6araroMoAoBoro HaABrdcoKorlacrorHoro BI{npoMlHeHH.t, B ocHoBl flKofo

pinuxunr rerrJrorponiAnocri (Dyp'e B qrEniu4pu.IHifi cucrerui KoopAI4Har 3

Ax{epenaMpr ra croKaMr4 TerrJrorrr. Pesyrsraru uopinH.f,HHt 1-Ho ra 2-x rrloAoBoro

pexrErraie 3acrocyBaHH.rr ereKrpouaruriTHrlx xBrIJIb gnx pyfinyBaHHs rasori4paruoi

npo6r<ra B oAHaKoBrax yMoBax rroKa3€L[o, ulo 3arlporloHonanufi napianr upu6nrasHo y

I,5 pazu eSercrunniumir. sa 1-Ho N,toAoslafi.

OcHosHi uayrconi rloJro?I(eHuq i nHcHoBKIt gucepraqii

3Ha.ru\auM An-rr HayKr{ e re, rqo aBTopoM An.rr nupiureuHt Ba)IsIrIBoi uayrono-

rexniqsoi npo6leuu niAsuqeHH.f, eQercrnnHocri rpzcraniraqii Ta ,qprcoqiaqii

ra3oBr.rx ri.qparie, Br{Kopr4craHo KoMrrrexcsufi niAxiA, st<uit Ao3BonIdB Ha ocnosi

Teoperuquux i eKcnepr4MeHTzrrrbHux AocniAxeHb Blr3Harrlrrrr BTIJII{B qIaHuuxis Ha

inreHcusHicrr renrovacoo6viHsux npoqecin na uixQa":uifi nonepxnt.

Tarcuit uilxi,q sa6esueqr{B orpr,rMaHHr HacrynHr{x npaKTr{rrHr{x pesynrrarin.

Pospo6neHa MeroAonori-a ypaxyBaHua 4raSysifinnx npoqecin repeHecenHs. Maau ra
eHeprii 6im rraiN$asHoi noeepxni rasoeoi 6ynr6auru B yMoBax r<przcralisaqii

rasori4parie, u1o.{o3BoJrre po3paxoByBarr4 TexHoJrori.tui peNuvra ix cHHTe3y.

ErcnepuueHT€urbHr,rM rrrnf,xoM AoBeAeHo KJrroqoBy poJrb rasori4parHoi xipru,
rKa yrBopK)erbc{ na nriNQa:Hifi uonepxui, n cuosiruHessi uacoo6vrinnrax upoqecin

niA .{ac ri4paroyrBopeHHr. 3 rueroro iureucu$ixaqii rpoqecy ri4patoyrBopeHH.g

aBropoM Br,rKoHaHo AocniAxeuux pi:noruaniruux saco6is pyfinynanns qiel rtrrisKu ra
BcraHoBJreHo, rqo nafi6inuuoi inrencraSiraqii MoxHa Aocflrrl4 3acrocoByrouz eSeru

ocr{rrJr{rllrr fa3oBr{x oyJIboaIrIoK.

HaseAeHi aBTopoM pe3ynbrarl{ Teoperl{rlHux ra eKcrIepHMeHTaJIbHHX

AocniAxeHb pe3oHaHcHr{x flBrrrq B ra3oBr4x 6ynr6allrKax rroKa3ylorb MoxJlnsicrr
3HaqHoro (n 40-60 pasin) s6innureHH-f, nnouli rr,riN$a:Hoi nonepxni ra3oBrIX

6ynr6auror<. llparrnrrHe 3acrocyBauns qiei TexHoJlorii rvroxe cyrreBo rrpHcKopI4TlI

reujrouacoo6rraissi ilpoqecu n pisuolaauiruux 6ap6oraxHl{x araparax.

3anpouonoBaHa

arrapaTa Ans cI4HTe3y

MeroAr4Ka rerrJlorexui.IHoro po3paxyHKy 6ap6oraxHoro

ra3oBr4x ri4parin. Ha ocnosi anani:y rII4cleHHHx AocriAHzx



AaHH]'t BCTaHOBJTeHO KOMrrneKCHr4fi BrrJrr4B TepMO6apHqHHX yMOB Ta KOHrIeHTparIii

[oBepxHeBo-aKTTTBHHX peqoBuH Ha f a3oBMicT clrHTe3oBaHofo f a3of iApaTy.

Aeropotvt pospo6neHo rerlJlo$i:u.rrri ocHoBr4 ir,rexaHisN,ry 4racoqiarlii rasonux
ri4parin, ra BcraHoBJIeHo npIlqI,IHy eQercry caMoKoHcepnaqii, srcuir ni4irpae
KnIotIoBy ponb B rpaHcrropryaaHui ra a6epiraHni rasonrax rigparin y nepinuonalxHnx
yn4o6ax.

3na.IHHfi rpaKrl4tlHIafi iHrepec Malorb 4ocni4xeHH{ Ar,rcoqiaqii rasori4pary
uil BTIJILIBoM 6ararouoAoBoro HaABncoKorracrorHoro eneKTpoMarniruoro

nurpouiueHHf,. ix rpaKTHrIHe 3acrocyBaHH.rr Anfl pyfinynanur ra^:ori4parHr4x

siAxraAeub B r€I3orlpoBoAax ra iuurouy o6na4naHui 4osnoJr.rre u{oHafiuenrue n 1,5

p BV uiAsutqnru inrescusH i crr Ar,rc oqi aqii ra: ori.qp ary.

3uicr Auceprarlii ra iT 3aBepueuicrr n qi.nonry

.{racepraqia ruicruru siciNa pos4inin, saranrHi BrrcHoBKr4, . cnr4coK

BHKopI{craHr4x Ax(epen, AoAarKV. Po6ora BuKJraAeHa rexni.rHo-rpaMorHoro i
:posyrrlinoro MoBoIo s $ororpa$ixrrau, rpa$ixaruru, cxeMaMr4 i pucynr<auu, sxi
ui4rnepAx(yrcTb nvpiureHux rIocraBJIeHI4x 3aBAaHb. Oqinrorouu BlrKnaAeHHt

vrarepiany MolKHa :po6uru BI,IcHoBoK, IrIo sci uocraereHi 3aBAaHH.rr B rreplroMy
po:aini Anceprallii nupiureHi n uacryllHIlx po:ginax i suafiruru rroBHe ni4o6paNeHHfl

B BHcHoBKax. 3a o6csrou BHKoHaHr,rx rocriAxeHr po6ory MolKHa BBaxraru

3aBepueHoro, qKa Mae HayKoBy HoBH3Hy ra [paKTutrHy :navHuicrr.
3rraicr anropeQepary Auceprarlii eilnosigae :vricry 4ucepraqii.

flosuora BrrKJraAeHHq ocuoBHrrx pe3yJrbrarin 4ncepraqifi noi po6oru y
ouy6.nircoBaHux HayKoBrrx po6orax

OcHosHi nayroni. pospo6ru ra Aocf,rHeHH{, apo6neni :4o6ynavel,r n xo4i
po6oru HaA 4ucepraqielo, AocrarHbo rIoBHo npegcranleui B ony6nixoBaHrlx y
cueqialiaoBaHl,Ix BI4AaHHf,x HayKoBI4x npaqrx. 3a reuoro Ar4ceprar{ifinoi po6orn
HaApyKoBavo 43 upaqi (: nux 14 canaocrifiuHx), 3oKpeMa rvlouorpa$ifi - 2, crarefi -
30 (9 B sapy6ixHzx nu4anurx), 2-x nareHrin Yrpailru ra re3 xonSepeHqifi.
Pe:ylrrarr,r po6orz.qouosiAaJrvrefl i npofiurnz o6ronopeHH.tr Ha AeBtrTr{ vriNnapo4ruax
r<onQepenqi.sx.

Marepianu KaHALIAarcrroi 4racepraqii aBTopa "PerynrcnaHHr niguycxy
TeIIJIoTLI B qeHrpalisoBaHl4x cl,IcreMax rerrJrorrocrarraHHg B nepio4 <<spisxn>

reMrleparypnoro rpa$ira" ga cneqiaruuicrro 05.23.03 - BeHrr{Jrxgir., ocniueHH.fl ra
Te[Jrofa3orlocTarlaHH{ He Br4Kopr4cToByBaJrI4c{ rrpr4 HarrlrcaHHl rllel 4orropcrxor
Al4aeprallifinoT po6oru.

3aynaxeHHfl rro Arrceprarlifi Hifi podori
3a grvricroM Arrcepraqifinoi po6oru cri4 rpo6uru rarci 3ayBaxeHHs:
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1. V po:4ini "Ilepelir yuonuux no3Ha'{eHb" cr.28

nuu ipro naHHt Be JILI 
-tkr:nvr KoHIIe HTp aqii " C " .

2. V poe4ini 1.1 4ucepraqil anropovr 6yno npLr4ineno

ananiay crpyKryp rasori.qparin |C-III ra TC-I, sri He

MeTaHOBOfO pf,Ay.

He BKa3aHa OAuHI{II.I

3aHaATo 6araro yBarrl

xaparrepui AJrt ragie

3. B Ar{ceprarliftnifi po6ori rroAeKyAI4 aBrop 3acrocoBye oAnuprqi

nHrriprouaHHq BeJrr4vun, xri He xapaKTepni 4nx cI4creMI4 CI, uaupuKna.q 6apvt

(cr.48,49).
4. 3anponoHoBaHa aBropoM MareMarlrrrHa MoAerb (pos4in 2) nepe46auae

N{oxnHsicrb KoHAencaqii y cepeAuHi rasoeoi Sasu. -f,Ke siAHoIxeHHt IIe Ma€ Ao

ri4paroyrnopeunx?
5. Ocuonny yBary rpu AocriANesni rerrJroMacoo6uiny aBrop upu4inre

rpoqecy An{ oAr,rHo.rHoi 6ynr6aurr<u (po:4in 3). Oguar< ne sucsiuleHo rl4raHHfl .aK

orpuuani sanexHocri rpanc$opMylorbcfl npn pyci KoneKrI,IBy

4noQa":noMy rrororli, npu ix ssaeMHoMy BrInHsi oAHa Ha oAHy.

6ym6auror B

6. Aerop npaKTr{qHo He HaBoAr4Tb reprrao6apl4rlHl{x napaMerpin rar 3BaHZX

(HeBAarrr{x> gocni4iy, (4-ir pos4ir, cr. 171) rpLI f,KrIX ra":ori4par yrBoproerbc.a He

JrHrrre npaKTnrrHo MHTTeBo (!), ane u{e fi y cyxovry BI,ITJIIAi <cHixlanox>>. MoNrHso ix
MoxHa po3rnrAarr.r HaBrraKvr, flK <eAanb .qrtx crBopeHHt rexHoJlorii orpHuaHHt

ra:oriaparin.
7. y posairi 5 rroAeKyAlr aBrop 3acrocoBye oAr{Hurli euuiproBaHHt rLIcKy

6apu, qxi ue xapaKrepni .qns cI{creMI{ CI, (cr. 207 ,208,209,212).
8. V poe4ini 6 asropoM BrrKoHaHo AocniANeHHr BrrJrr4By oKpeMnx Qaxropin ua

rpoqec ri4paroyrBopeHHs. Tar<oN Bapro 6yno rpoBecrla

KoMrrJreKcHoro BrrnHBy pi:nux uapavrerpin AIrfl AocqrHeHHf
e Ser<rranuoro pe3ynbrary B npoqecax ri4paroyrBopeHHq.

9. Y po:4iti 7 6axano 6yno 6 Aeran*riure :yuralar4rvrcfl. ua icHyro.rux reopixx
caMoKoucepnaqii ra3oBrrx ri4parin i noscHuru rrr4M BJracHe BoHI4 Hac He

BJraruToByroTb.

10. B po6ori (poeain 8) He npeAcraBJreHo exoHorvri.rHi nepeBarl{

3arrporoHoBaHoro aBTopoM cnoco6y pyfiHynauHr ra:ori4parHl,Ix upo6or< 3a

AonoMororo FIBrI EM nranporrriueHH{ y nopinHauHi s ni4oturauu, HarIpLIKnaA 3

oSirpinou ra3onpoBoAy rap.xqolo BoAoIo.

flpore, 3a3Har{eHi :aynaNeHH.rr ra uponosuqii Marorb peKoMeHAauiituuit.

xapaKTep i He eurHBarorb Ha 3arailbHy IIo3I4THBHy oqinr<y 4zcepraqii.

3anaruuufi srcHosoK rro Ar{ceprarlifinifi po6ori

,{zcepraqifiua po6ora <<PosBr4roK reopii rerrJroMacoo6rrainurax npoqecin upu

AocriAxeHHq
MAKCI{M€LiIbHO

xpracranisaqii ra Aracoqiaqii rasonux ri4paris) e 3aKiHrreHoro HayKoBo-Aocri.qnoro
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saxrueoi HayKoBo-rexHi'ruoi upo6reuu

poapo6legHr HayKoBI,IX ocHoB TennoMacoo6uissnx ilpoqecis Ha -f,Kl4x tpyHryloTbct

6inruricrr ra:ori4parHllx rexHonorllz'

3rr,ricr po6oru niAuoeiAae racropry cneqialrsocti 05'14'06 rexni'{Ha

renno$isllKa ra rIpoMI4cJIoBa rerlJloeueprerl,IKa'

,{racepraqifina po6ora Kyrnoro EorAaua Angpifionraua <<PogsuroK reopii

rerJroMacoo6rrrisurax rpoqecia upu r<pucrarisarlii ra Aucoqiaqii rasonrx rigparin>

eiAnoniAae r<naniQir<aqifiuurr,r BI,IMoraM AAK MOH Yrcpainu uloAo AoKropcbKIIX

4rEcepraqifi (n. g, 10, 12 <flopx4xy rp?IcyAXeHHt HayKoBHX cryneHin>>,

3arBepAxeHofo uocraHoBoro Ka6inery Minicrpin YrpaiHn Ns567 FJi[,24.07 -2013 p')

3a cueqialrniclo 05.14.06 rexni'IHa rennoQisura

rerrJroeHeprerl{Ka, a ii anrop 3acJlyroBye upucyAxeHHt HayKoBoro

rexHi.rHllx HayK.

,{orcrop rexHiqHI,IX HayK, crapurrafi u aynonufi

cninpo6irHuK, rpoBiluufi uayr<onzfi cninpo6irnur

Haqi o nan s:nuir u ay ron ra fi IIe Hrp <Xap ri n c sr<uir

Sisuro-rexni'rnuft iHcu'rryr>> Haqionanrnoi

ara.qeMii HayK YrpatHn

3ACBr.&qyng
/,;;ri:r:i ceh-pcrcp
f-iiiq x" 'xt . -.c7

Ta [poMI4CnOBa

cTyneH{ AoKTOpa

nfi B. O.


