
BINIYK
osiqifiHofo onoHeHra A.r.H., rpoo. Arauanrora B.M. Ha ALTcepraqt[uy

po6oty lla3nenrco IsaHa BonoAuvl4poBrrla <<Hayrcono-TeopeTuqui

ocHoBr{ ni6pauifinux npoqecin y feTepofeHHIIX CIICTeMax>'

rrpeAcTaBneHy Ha s4o6yrrr HayKoBofo cryrleHt AOKTOpa TexHiqHI4X HayK

3a creuiarr""i.to 05.17.08 - npouecv ra o6naAHaHHtr xirvriqnoi rexHonodi

Anrya;rgricrr reMrr. V cyuacru4x yMoBax 3pocraroqoro crloxLrBa$Hfl. eneprii,

4eoiqrary eHepfeTr4rrHr4x pecypcin, focrpo craBJltTbct IILITaHHfl inreHcraQirauii

xivriro-rexnonoriqnux npoqecin. oAru.vr is BLrcoKo i'rencunnux MeroAis e

3acrocyBanHx ni6pauifinoro BrrnrrBy Ha rpoqecr{ rpaHylxqii, cenapaqii renlo- i

vracoo6uiHy, rrHeBMoKJracHQir<aqii Mexani.{Hr4x cyvriurefi roulo. Pa-:orvr ig {I'IM

HarBHrrrx reoperr,rqHux i eKclepr4MeHT€urbHr4x AocniA)KeHb [on'.s3anux ig BTIJILIBoM

HaKJraAeHux ni6paqifi na [poqecr4 cenapaqil ra3oKparrJlllHHr4x cl4creM, rpanymqii

nnarin, IIHeBMOKJIaCaSiT<aUii l,reXaHirIHI4X cyvriruefi, e HeAOCTaTHbO 3 TOTIKI.I 3opy

uexaHigruin Brrnr4By ei6paqifi, Br43HarreHHt nonepxui po:4ileuHx sa:, a HassHi

MareMarr,r.{Hi N{oAeni ne BpaxoByrorr Qa:onoro craHy ra firr'rosipnicuoro poano4iny

qacTr4HoK 4racuepcnoi sa"ta 3a posruipauu. HeAocrarHro e BI'IBrIeHl rlpoqecl4

uo4pi6nenur Kpallenb .qucuepcuoi Q*r, xBuneyrBopeHHs i 6pr'rsroBl4HeceHHq'

ocaA)KeHHfl, IIdo ni46ynarorbct Ha Hepo3paxyHKoBIIX pex{I{MaX po6oru o6na4uanru,

eireMeHTax cenapaqifiHzx upucrpoin uorpe6ylorr floA€ulblxol.o BAocKOH€tiIeHHs

rrlo,4o BpaxyBaHHf, Brrrrr4By HaKJraAeHr4x ni6pallifi Ant inreucuoiraqii upoqecin

i criranns n1tisxu BJIoBJIeHoi pi4rann B cerapaqifinouy xaHali uiA

3 m3oKpa[JII4HHI,IM noToKoM is roHsercr?IBHIlM renroo6uinou na

noBepxHtx. Icuyro'ri rtareuaruqni vroAeni pyxy pigunu B

siAseAeHHt BJIoBJIenoi rpaulunuoi pi4ranu is ceuapaqifiHoro KaH€Lny'

Ar4ceprarlifinoi poSorra e aKTyaJrbHoro, ocrilrru clprMoBaHa Ha

po:n, xsaHHs aKTy€urnoi uayroBo-npHKnaAnoi upo6nevtl.

Arryangricrr reuu po6oru nigrnepAx(yeTbcf ule fi TuM, UIo BOHa nos'qgaHa g

BI{KOHAHHqM

<fiapoaranarr,ri'IHi
rpaHynsqiftnoro
011su0025s1) ,

4epx6ro4)I(erHIlx HayKoBo-AOCJI1AHI4X po6ir, 3OKpeMa

rroKa3HlrKLI .4noSa:Hux nororcie TerIJIoMacoo6vtinHoro,

Ta cenapaqifiHoro o6la.4nauHr>> (norr,rep AepxqeecrPallll

<poapo6r<a Ta BrrpoBaAXeHHfl eneproeQeKTI4BHI{X MOAyIbHI'IX

ceuapaqifiHr{X [pucrpoin 4nx na$rora3oBoro Ta orll4cHoro o6la,{HaHHs)> (ttouep

.{epx{peecrpaqii 0117U003931), <<CrnopeuHr HoBlrx fpaHyJIboBaHI{x vrarepia-uin 4m

rAepHoro raJrkrBa ra rcarari:aropin B aKTI4BHouy ri4poAznaN4i'rHoMy cepeAoeuuli>

(novrep Aepx{peecrpaqii 0120U102036) eriAHo 3 HayKoBo-rexHi'IHorc rlporpaMolo

Minicrepcrea ocsirn i uayru VxpaiHu.
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Crynius
peKoMeHAaqif i ,

o6rpyurosauocri HayKoBrrx rloJlorl<eHbr sucHoeKis i

B Arrceprallifiuifr po6ori. CryuiurcSopnty,rboBaHux

o6rpyuroeaHocri HayKoBIrx rroJro)KeHb, eucHoexin i per<olteuAaIriil,

c$opuynboBaHr4x B AuceprarlifiHifi po6ori llaereHxa I.B., e BplcoKoro ir 6asyerscfl Ha

Kpi.rrurrHoMy analrisi eirqugHsFlux ra isogevHux Axepen nireparypu (616

uafinaeuynaunx) 3a traHoro npo6-rrerroro, raptronifiuift nocraHoslli MerI4 | 3ahas

4ocligxenur, nuropncraHui cyrracHr4x rtero4in eKc[epr{MeHTaJIbHHx AocniAxeHb

(er<cneprauenraltHoi ri4pouexauiru, flpflMoro cnocrepexteHHs, onruqHoro

uixpo$ororpaSyeauur), Kpr4rr4r{Houy aua,ri:i orpr'rnaaul4x pe3ynlrarie i nopinn*rHi

3 pe3ynbraraMn inruux AocriAHur<ie, uirxonay @opvrynroeaHHi orpHMaHI4x

ercHoexis. O6po6:reHHr eKcrepnMeHT€LrbHI4x AaHkIX sAifrcueHo 3 BI4KopHOraHH{M

cyr{acHrx nporpaMHlrx rovnrercin, 3oKpeMa Matlab, MathCAD, ANSYS. y

Br{cHoBKax HeMae nporupiu : SyH4aMeHTa,'IbHI4MI4 noJIo)KeHHflMV reopii Ta

pe3ynbraraMn AocliAxesr iuuux anropie. 3anponoHoeaHi aBropoM MareMarI4r{HL

uoAeni Ha reoperlrr{HoMy pinui AocriANeso Ha ocuoBi uero4ie po:e'x:aunr

anre6paiuuax i arz$epesqialruux pinurub ra ix crlcreu MeroAoM nocriAoeuux

ua6lHxeur, po:4ineunx sNaiHHux @yp'u, KoMnneKcHI'IX anrnniryA, rapMoHiqHoi

liueapn:aqii, neperBopeHHr flantaca, Hecrin.reF{Hrrx crerleHeBux prAin, Pyure -

Kyrrra ra Eynipura - L[Irepa. llepeeipKy aAeKearHocri qlrx MoAerefi slificHeHo 3a

AorroMororo xeasirinifinoro perpecifruoro asari:y i: sacrocyBaHHtu ntero4ie Moure

Kaplo, sailueuuux KBaAparin, npocrnx irepaqifi ra lxryt{Hux uefipoHHllx Mepex.

,{ocronipuict pe3ynbrarin 4uceprauifinoi poSoru MoxHa rIo3I4rI'IBHo oqiuuru

Ha niAcraei rpeAcraBJreHux AaHr4x uloAo ix anpo6aqii na uixuapo4Hnx ra

eir.{HsHsu[x HayKoBo-npaKTr.rLrHr,rx xousepeuqixx, ony6nixysaHrii ocHoBHHX

pe:ylrrarie Ar4ceprarlifiHoi po6orrl y eiAoNaHx 3aKopAoHHI4x ra yr<paiHcrxHx

Qaxoenx BHAaHHqx.

Hayrcona. HoBrr3Ha oAeplnaHr{x pe:y,rsrarie. )/ cnoifi po6ori :4o6ynau

3ocepeArrBcs Ha 4ocliAxensi ni6pauifiunx tlpouecin y rereporeHHrrx cl4creMax.

Xouy eiANairnrn Aerilrxa BaxJraBr.rx pe:yltrarin, qKi 6e:nepeuuo e HoBI4Mr{ i

3Har{yUII4M vI l.nfl noAanbIIIoro po3Bl4rrcy xiviuHI4X TexHoloriii:

po:po6neHn-a uarevaruqsoi proAe:ri ri4poaeponpyNuoi e:aeNaoAiT

f a3o.qucnep cH oro noro Ky : AzH auiqHHMI4 s ia6 ifi HuN{I4 eJI eMeH T aMvr;

pe3ynbrarli Aoc,uiAxeHHq npoqecy crixauuq urieru BJIoBJIeHoi pi4Iauu B

cenapaqifiHoMy raHali niA .{ac iT esaeNaoeii s ra3oKpanJIr{HHHM noroxoNa si

cnonyr{eHnM KoHBeKTr4BHr,rM renltoo6naiuona Ha oxonoAxyBaHnx iloBepxHtx

KOHTaKTHaX eJTeMeUrie ;



po3po6neHH{ MareMarurrHoi MoAeni BToprrHHoro noApi6HeHH-s Kpannl4HHoi

pigwwu ra oAepxaHH-s ana:rirnqHoro Bupa3y Anq r{acy no4pi6ueuHr;

po:po6leHul reopii rparr{acrt4x crpyKryp Ha ocnoei 4ucxperuoi ra

xeas i xourl4Hyanb H oi iv onipn i cutlx naoAel efi .

Orpirra qboro aBTopoM y.qocKoHa-[eHo MareMarH'IHi ruo.qeli:

Br{3HaqeHH{ nonepxui KoHraKry Sas y npouecax cenapaqii, rpauynrqii

po3rrnnrcBaHHqM i renlonracoo6viuy, rqo BpaxoBye Qa:onrafi craH Ta

iHaonipuicuufi po:noAir .{acrnHoK Ar{cnepcHoi Sa:u :a po:nipanau;

rpoqecy repeAaBaHHr eHeprii Bil MexaHi.{Horo :6yAnIar<a KoJII{BaHb

(ar<ryaropa) ao nnaBy piguuu y ei6porpaHynnropl;

ni6pauifiuoro BrrrruBy Ha ri4ponrexaui.{rii npoqecl4 cenapaqii ra3oAI4cnepcHl4x

cHcreM B afiaparax;

rpouecy no4pi6HeHHt Kpan;ruHnoi pi4nHn;

uecraqiouapHoro pyxy ra3oAr4crrepcHoro rloroKy B nHeBMarur{HoMy

r<naczsir<aropi, a raKox po:no4iny KoHrleHrpaqii qacruHoK cnnKoro rvrarepiany

y eu4i"neuouy o6'eui snaxeHoro uapy.

flpanrnuHe 3HaqeHHq oAeplr(aHux pe3yrbrarie nor-srae y poapo6neuui ra

BAocKoHa,'IeHHi pflpy MeroAr{K, 3oKpeMa:

rpoeKryBaHH{ anaparin xiuiqnoi rexHoJlorii, ua ocHoei rxoi :anponoHoBaHo

Hoei eHeproeSexrr{eHi nao4y,rrui cenapaqifiui npucrpoi, rxi saxuUIeHi

rareHraMrz VrcpaiHn Ha Kopr4cHy MoAenr (J\l 102445,Ilb 11i039, J\|l 130464);

po3paxyHry ei6paqiftuo-SinbrpyBanbHl4x cerlapaqifiurax 6loquo-naoAynbHl4x

npracrpoie;

po3paxyH rcy e$exrneHocri cenaparli fi Htrx npncrpoin ;

Bu3HarreHH.f, esexruenocri $irrrpaqiT Ha ocuoei ruro4eli HecrauiosapHoro

xanin-apHoro pyxy pi4uHu;

po3paxyHKy anaparin [nfl nHeBMoKJracraQixaqii aepogracnepcHrrx cl4creM 3

ypaxyBaHHqM HepinHovipuoro po:no4iny KoHqeHrpaqii qacrr{HoK crtrrKoro

uarepia:ry y nz4ineHoMy o6'eui 3Ba)I(eHoro urapy;

Brr3HaqeHHr nonepxui KoHraKry Su, y rpoqecax cenapaqii, rpaHynxqii

po3lrI4nroBaHH.[M i ren,rovtacoo6niny ;

oqisroaauH-rr xopcrxicunx ra 4ennSyBaJIbHHX xapaKrepucrl{K n:aevroAii trix

eJreMeHraruu ei6porpaHyntropa;

B143HaqeHHr ueo6xiAuoi ni:rlr<ocri 5:rorie cenapaqifiHofo rlpHcrporo 3a

e Serrunn icto BJI oBJIroBaHHq nri exoeol pi4uuu ;

MeroAHKy BH3HaqeHux e(rexrueFrocri ri4porrexauiqsux i renlovacoo6vinsax

npoqecie.



Oxpina Uboro, o4epxaui aBTopoM pe3ynbrarl4 QTaJrpr HayKoBoIo ocHoBolo

po:po6neuux HoBrrx ra yAocKoHareHHq icuyrcurax rexHolorifi rrpoMl4cnoBoro

eu4o6yrxy, ni4roroerz Ao rpaHcropryBaHHfl ra uepepo6xu Hasru i rasy, sri

nepe4aui Anfl BrpoBaAxeHHq TOB <llponaEHepro llpoAyKr)), a raKox{ BrIpoBaA}KeHo

y HaBqaJibuafi npoqec cyrrcrKofo Aep)KaBHoro yHieepcrrrery.

flosHora BuK,'raAy HayKoBIrx [o,'Io)KeHbr sncuoercis ra peKoMeHAaqifio

c{opuy.nboBaHr{x B 4lrcepraqii B onydnircoBaHlrx rrpallflx. OcnosHrff gNticr

Arrceprarrii ony6nixoBaHo y 45 uayrcoBLIX rpallflx, 3 tKltx 2 vronorpa$ii; 24 crarn, z

wux,7 crareft y HayKoBrax Saxou4x BuAaHuxx is nepelixy MOH VxpaiHra, 17 cJarcfi,

y Br{AaHH{x, rqo in4ercyromcq N{ixHapoAHI{MI4 HayKoMerpur{HuMn 6azawu Scopus i

web of Science; 14 nyS,rixauifr y varepiarax ra npaq-sx ntixHapo4ultx

xoir$epeuqifi; 3 nareHua VxpaiH 14 Ha KopHcHy MoAenb; 2 amopcsxi cniAollrBa.

Aerope$epar i4eHruuHui,t za sNaicroN{ 3 ocHoBHt{Mu rroJlox(eHH{Mr4 Ar4ceprauii i

AocrarHbo noBHo ei4odpaxae ocHoeHi if Hayroei pe3ynbrarl4, ulo orpuvrani

:4o6yeauent.

Ouiuxa rnricry Ar.rceprarlifiHoi po6oru. fracepraqifina po6ora llaerenra I.B.

3a ceoiNa :nricrou xapaKTepn3yerbc{ rori.{FruNa ra nocriAosHuN{ sl4csirreHHsN4

KoM[neKcy nuraHb, rlocTaBrTeHlrx y 3a1auax AocliANeuHs. O$opvneuux

AgceprarlifrHoi po6orra B qi:ronry eiAnoeiAae BI4MoraM, sri npe.4'rnlflrorbcfl Ao

reKcroBoi 4orynreuraqii.
I/ ncryni o6rpyHroBaHo arryalruicru reMI,I 4ucepraqii, neo6xiAHicTb

yAocKoHaJIeHHt icHyrovax, po:po6xu Ta 3acTocyBaHH.f, HoBHX MeroAis

iHreucusixaqii xiuilco-rexuorori.rur.rx rpouecie i: 3acrocyBaHHrM ni6pauii rloAo

rereporeHHrrx cr{creu, cSopMynboBaHo Mery i :an4auuq AocriDKeHH{, 3a3HarleHo

3B'r3oK po6ora 3 HayKoBrrMrr rrporpaMaMl4 iL TeMaMrr, HayKoBy HoBH3Hy ra

rpaKrnqgy :navyuricrr oAeplr(aHI4x pesyltrarin. HaeeAeHo iuSopn'raqiro npo

ny6niraqii ra anpo6aqirc BrrKJraAeHoro e po6ori nrarepiany, a raKoN eiA:uar{eHo

ocoSncruil eHecoK :4o6Ynaua'

Y nepruonry posei,'ri anropoM npoBeAeHo KpLITu'THuiL auali: cyqacHoro craHy

4ocni4NyeaF{oi npo6neura, rqo crocyerbcq, BcraHoBJIeHo uepenir uenapirueHHx

HayKoBr4x npo6lev, noB'f,3aHnx i: AocliANeHHflM ni6paqifiHoro BnnI{By Ha

rereporeHui cHcreMH B npoqecax ri4pouexaniru' SillrpynaHHfl, rpauylrqii,

xnacu$ir<aqii, cSopMynboBaHo Mery Arrceprallifiuoi po6oru ra za$a'ri, sri Heo6xiani

4,'r-a nupirueHHt tlocraBJTegoi naeru.
y ApyroMy po:4ini HaBeAeHo crpyKrypo-roriuHy cxeMy KoMnJIeKcHoro

3acrocyBaHHr gaco6ie MareMarr4qHoro fr r{I4cenbHofo MoAeJIroBaHb, MeroAr{Ki{

rrpoBeAeHHt r{ucelbHux Ta eKc[epI4MeHT€uIbHr{X gocli4xeur, cxeMy



eKcnepqMeHTaJrbHoro creHAa, MeroAHKy AocniAXeHH.f, rlpoqeciB xilriqnoi rexuoloriT

i: 3acrocyBaHH-f,M aHarirn.{Hr4x i quceltuux MeroAie ra :aco6is urrytlHoro

iHrerexry.

Tperifr porgin rplrcBrqeHo AocliANesuro ri4po4Ianarrlixtl ra:opi4IaHHoro

rroroKy y nnocKoMy xanalri : ei6pyrouoro criuxoro, 3oKpeMa BI43Har{eHo rIoJIt

flrer,rAxocrefr Ta orpnMaHo aHanirn.It{i :anexuocri Anq BI43HaqeHHs Kp[TI4r{HI4x

rlacror $rarepa i 4unepreuqiT, 3anporroHoBaHo 6e:po:r,tipnrafr xpurepifi r,nfl

Br43HaqeHH.rr $opuu rpaexropifi qacrlrHoK cyuinruoi Sa:z, o6rpyriroBaHo

3acrocyBaHHf, rrBHrIa eiSpauifinoi roarynxqii ilnfl inreHcraSixauii npoqecy

ra3oAl{Hauiquoi cenapaqii 4eoSaaHrax cucTeM, HaBeAeHa MoAenb pyxy rpan'nunuoT

pi4raHra y ra3oBoMy noroqi 3a yMoB HaKJraAaHur ei6paqifiuoro BrrJII4By, orprrMaHo

reonerpuuui xapaKTepr.rcrr,rKr{ 3,,u{BHr{x xo,lo5in, po:nriuleuux Ha craqionapnifi

criHqi cenapaqifrHoro KaHaJry, HaBeAeHo pe3ynbrarn AocliA)I(eHb aii ryp6yJleHTHllx

ny6caqift i ni6pyroqoT criuxra Ha geo$azsuir lotir, 3arlponoHoBaHo yror{HeHy

MareMarrrrHy MoAeJrb uecrauiosapHoro npoqecy ranirrpuoro ni4fiouy prl.kr]Hvr,

reopiro fparqacrnx crpyKryp ) flKa Ao3Bon.a€ LocniAxyBaTr npoqec ni4ne4euHr

Kparnr4HHoi pi4rauu : $i.ntrpyror{Hx erenteHrie 6araro$a3HI4x cenaparopie.

y qerBeproMy por4i,ri HaBeAeHo pe3ynbrarl4 Teoperur{HI4x AocliAxeur

ri4pouexaHi.{H4x npouecie ei6porpauynrqii, oAep)KaHo a*urcu'lHuir BI4pa3 Anfl

Br{3Har{eHHq fpaHzqi nepexoAy pexr4Mie Ko,TraeaHb Kpaflni :alexuo ni4 rracrorHl'Ix

XapaKTepucTlIK ni6paqifiuoro BIIJIT{By, yToqHeHo MaTeMaTZr{Hy MoAenb [poUecy

ni6porpanynruii, rKa orrr4cye npoqec nepeAaui euepril eil aKryaropa Ao Kop3vlH.kr

ei6porpauynrropa, naeeAeni arr,rn:riryAHo-'{acrorHi xapaKTepvcrr4Kr4

ri4potrexauiquoi cucreMr.r, BrrJrr4B guHauivHtlx xapaKTepI4crI4K IIpI4BoAy Ha

HaAiftsicrn rpaHyn.sqiilnoro o5ra4HaHH.x, reoperuuHi ocHoBr{ MoAenIoBaHHt

Auuauiqnoro craHy poropa o6epronoro ni6porpaHynqropa'

fltqrufi porain rrpucBrqeHo Aoc:riAxeHsro BropI4HHI4x npoqecie cenapaqiT

6araroxoMrroHeHTHrrx rereporeHHHX cllcreM. Haee4eui pospo6neHi aBropoM

uarer,raruqui nroAe:ri ri4po4raHauixn BroBJreHoi pi4uHu gi cronyqeHl4M

KoHBeKTT.TBHHM renroo6rriuor'r, noroKy nrisxu prIVHLl y rpr{BnMipuifi nocrauoeqi,

KoHBeKTrrBHoro renloo6uiny niA Lrac KoHAescaqii Ha oxoJIoAXyBaHI4x KOHTaKTHI4X

eJreMeHrax, BH3Har{eHHfl nonepxui po:4ineunr Sut ni4 tlac ceuapaqiT

6araroxoMrroHeHTHlrx fereporeHHr4x cl4creM, pe3ynbrarra AocliAlKeHH{ BTopt{HHoro

no4pi6ueHHr Kpanenb Ar.rcrepcHoi Sa:n ra 3aJrexsocri Anq rpaHrrllF^krx 3HaqeHb

po:uipie KpaneJrb, pe3oHaHcHy qacrory ni6pauifrsoro B[nHBy ra rpaHur{He 3HaqeHH.s

4iauerpa uecra6iltHl4x Kpailenb.



Y mocrouy po:gini uaneAeHo pe3yJrbrarl4 IqoAo 3acrocyBaHnt orpl,lMaHlrx

saxoHoNaipuocrefi Teopernqnzx i eKcnepHMeHraJIbHHx AocniAxeHb y no[epeAuix

po:4inax y ra-rry:i xiruiquoi rexHoJrorii ra iuxenepii. 3or<perua, 3anporoHoBaHo

yror{HeHy MareMaruqHy MoAenb ri4po4HnatrirH 4no$a":Horo roroKy y

riHeBMoKJracra$ir<aropi sNaiHHoro nepepi:y, ua niAcraei po3u-sAy ri4po4IaHauirra

eracxiAHoro pyxy oAr4HorrHoi qacruuxlt ra HaBeAeHo aHa,riru'{ui Bvrpl3pr [nfr

KoMloHeHrie rueltAr<ocri ra3oBoro rloroKy i qacraHor<. Pe:yntrarv MareMarl4r{Hofo

MoAenrcBaHHfl 4noQa:noro ra3oAncnepcHoro noroKy y BeprHK€LnbHoMy

rHeBMoKJracraSir<aropi ra pe3ynbrarl4 po:e'x:r<y uecraqiouapuoi saAaqi qoAo

Br.r3HaqeHHr r<ouqeurpaqii gucnepcHoi $a:a B upoqeci rHeBMoKJIacuSixalrii

vexasiquux cynaiurefi i er.rNaueaHHr IIoxI4BHtrx per{oBI4H 3 Ka[ayJIboBaHI4x

nainepanruilx 4o6pue.

Cromufi porqir rpucBqlreunfi npar<rraquifi pea,risaqii ocHoeHl4x pe3ynrraris

Ar4ceprarlifiHoi po6oru, 3oKpeMa, HoBHX eueproeSeKTI4BHI4x npr,rcrpoin ra cnoco6is

cenapaqii KparnnHHoi pi4uuH : ra:opi4l4HHoro rroroKy, qxi saxuuleni narenraMlt

VxpaiHra Ha KopncHy MoAerrb, o6rpyHroBaHa .qoqinrnicrt BI4KopHcraHHfl.

6araro$yurqioHa,rbHoro cenapaqifrHoro o6na4HauHfl, 3 [vrHalri.ruo-perynboBaHlrMr{

Br43Har{eHnx e$er<rueHocri ri4ponaexaHiqHux i ren,'IoN{acoo6uiHHnx npo(ecin, rxa

rpyHry€Tb cfl Ha KoMnJreKcHoMy 3acrocyBasni :aco6in ruryvnoro isreleKTy.

Y ercHosKax Br{KJraAeHo ocHoeHi pe3ynbrarn Ar{cepraqifinoi po6oru.

3etqgorc gorcropcsnoi qlrcepraqii 3 KaHAI{Aarc[,Koro. IIoloNeHHq ra

BHSH9BKH, 3axr4ueHi :4o6yeaqeM y KaHAl,IAarcrxift Al4ceprallii, n rercri 4oxropcrr<oi

Auceprauii He euqe,'IeHi.

IIIoto anropeQepary ra Arrcepraqifiuoi podoru € Hacryrui raynaxeHHq:

1. l/ n.3.1.1 4ucepraqii, rpr4cB{r{eHoMy 4ocri4xeHuro xapaKrepl4crl4K

ra3oAr4crrepcHoro noroKy B xanari :i criuroro, rt1o sAificHrce nrexaHi'{Hi

KoJrrrBaHHr, HaBeAeHo crrcreMy 4rasepenuiaruHnx pinHrur ri4po4raHauixra

(3.1)-(3.2). l lpu rlboMy Ha crop. 150 Aorliruso 6y,ro 6 6inuu AeranbHo

orrrcarrr 3acrocoBaHi npnnyuleHHfl Ta cnpou1eHHt.

2. ,{nr nn:uaqeHHr e$er<rr.rnHocri upoqecy cerapauii rasoAr{cnepcHl4x cllcreM

3acrocoByerbc.s xoeSiuieur cerapauii ra Spar<qifiHa eSenrzsHicu. llpore n

n.3.1.5 [nfl oqiHroeauux e$exrraeuocri BrnzBy HaKnaAeHI4x ei6pauifi Ha

4eoQa:urai.r norix ui xapaxrepl4crlrKlr He 3acrocoByBanncb.

3. llil qac AocliANesus e$errie, roB'{3aHI4x i: Har<naAaHHqM ni6pauifinoro

BrrnrrBy Ha rrpouec xanirxpHoro ni4ftouy BJroBneHoi pi4ranu (po:4iir 3) eapro

6yno 6, 3 oAHoro 6oxy, HaBecrr4 nopinuanrny xapaKrepncrl4Ky

3a[porroHoBaHoro ni4xo4y nopieuxuo : eunipvr-uHLrMu 3a^ne)KHocrtMl4



Bopenni-XropeHa, a : inruoro ro{cHI4TI4 Aorrinrnicru nepexoAy eia

3arponoHoBaHoro 4Hsepenqiamnoro pieururur (3.1.151) Ao crpoqeHoro

( 3 . 1 . 1 5 4 ) .

4. V po:4ini 4 lwcepraqii y pe3ynbrari 4ocriAxeHHq 4uualtiru rpanlnuHoi

pigwwu y npoqeci ei6pauiffHoi rpauynaqii oAepxaHo Brpa3v Ann

6e:poatripHux KoMTIoHeHT urellAxocri xpan,ri. Bo4uo'rac, wa uop.235 He

3a3Har{aerbcr, rKi caMe .rracroei 3HaqeHHfl 6e:po:vipHoro pa4iyca (r'>) ra

rroKa3HuKa crerreHi (r,) 3acrocoByBaJracb y perpeciffnifi naoAeli (4.28) ['M

oAepxaHHr 6e:po:naipuoro noKa3HHKa creueHi (a), uro BI{3HarIae rpaHuvHnfi

pa4iyc rpanni ("*-).

5. il1s AocriAxeuHq npouecy nepe4aui eneprii eia uexauiquoro :6y4nura

KoJIZBaHb Ao Kop3HHr'I ni6porpanyn.rropa 3 ypaxyBaHH.xM IIpy)KHo-

4enan$yrovux xapaKreprrcrr4K pi4rauHoro uapy :.4o6yna'relr 3acrocoBaHo

ArrcKperHi trarenrarzqui uoAeni. Ha uolo Aluxy, norpi6Ho 6yno 3a3Haqprrr

repeBarr raKoro ni4xo4y Anr AocniAxeHn-s rraexaHisNay ei6pauifisoro BrlnrrBy

Ha rrrraB pigwuv, B npoqeci ni6porpaHy:rxqii nopinHaHo : isuuMl4 MeroAaMI4,

ulo 3acrocoByrorbcr nie qac AocriANeur npoqecy po3rloBcroAxeHHt

ni6poaxycrnr{Hux Ko.rII4BaHb y cyuiltHoMy cepeloeurqi.

6. TaxoN He KoHKperr43oBaHo:, y qoMy caMe noJltralorb nepeBarl4

3anponoHoBaHoro ni4xogy ruoAo Bt{3HaqeHHq KpI4TI4qHItx qacror KoJII4BaHb' a

Ta1ox AocriANeuHq BhMyrxeHr{x Ko.rrlrBaHb i: 3aarocyBaHHsM Marpnr{Hux

cnineiAHorrleHb (4.78) ra (4.83).

7. y n'lroyy po:ai:ri 4ucepraqii :4o6ynaueu 4ocni4Ny€rbcq noBepxHt

KoHraKry Sut is 3acrocyBaHH.aM inronipnicHoro ni4xo4y. Bo4Houac,

ueo6xiAuo 6yno 6 noqcHrarn Aorlirrsicrr 3acrocyBaHH.s 3aKoHlB plBHoMlpHoro

ra HopMarrbHoro po:no4i,rin rycruuv rnfl BpaxyBaHHr po3no4ily vacruHoK

AllcrepcHoi Sa:u :a Po:viPar'ul.
8. Alrs AocniAxeHnq nonepxui KoHraKry Sas y po3nr'InroearrHifi eexi eapro

6ylo 6 3a3glaqvrv repeBari{ 3acrocyBaHH-fl ilvroeipHicHoro nilxoly Ao

BH3HaqeHHr iloBepxni xosrarry Sas nopinHruo 3 TpaAHqifiHHu, roB't3aHuM

i: nHxopr.rcraHHrM o6', ervlgo-rroBepxHesoro AiaNaerpa cayrepa.

9. He :po:yui,ruu e o6rpyuryBaHHr nra6opy nporpaMHoro ga6e3rer{eHHt Anr

:4ificHeuHq qr4cerbHoro po3paxyHKy KoHraxrsoi ssaeNaoAii sy6vacroi napu

rrpgBoAa niA qac AocniAxeHHq HaAifiuocri o6epronoro ni6porpaHyntropa.

BrasaHi 3ayBaxeHHq He Marorb nplrHlll4noBoro xapaKTepy ra He 3Hl4xylorb

: ara,.rrH oi no3 IrrI4BHoT oui n xu AI4 c epralrifi H oi po6 orra.



Bucnonorc. Anarisyrouu uosurusHl,Ifi nayronzfi 4opo6orc aBropa i szqe

niAsHa.reHi sayeaxeHH-rr BBax{aro 3a Heo6xiAHe spo6nrn uaclynlnufi. BLIcHoBoK:

Ar{ceprarlifiua po6ora llasreHKo IeaHa BoroAuuvpoBr4qa <<Haynono-Teoperu.rHi

ocHoBrr ni6paqifiuux npoqecie y rereporeHHrrx cl{creMax)>, e 3aBepllreHoro

HayKoBoro rpaqerc, n srifi oAeplr(aHo pe3ynbraru, rxi B cyKyrlHocri nnpiuylorb

Baxnr,rBy HayKoBo-ilpaKrr4rrHy npo6neMy ra ruicrsm noei earorvri nayroni pe:ymrarz

B o6nacri po3BI,ITKy reoperl4rrHl4x ytBneHb

nog'q3auIax is BTIJII4BoM HaKJIa.[eHHX

i ercuepr4MeHT€ulburlx AocliAxenr
ei6paqifi Ha rpoqecll cenapaqii

ra3oKparrnLrHHrrx cLrcreM, rpanynaqii nraein, rlHeBMoKJlacuSiraqii Mexani.IHzx

cyviruefi. CrnopeHi MareNraru.rHi uoAeni i ueroAz po3paxyHKy Aalorb 3Mory

nupiruyearu aKryaJrbHi nayxoro-npaKrl4.IHi saAa.Ii ulo.qo inreHcra$irallii xiuixo-

TexHoJrori.rHlrx npoqecin. 3a aKTyanbHicrro, HayKoBoIo HoBI43Holo, ruu6ranoro

HayKoBrzrx 4ocli4xeHr, 4ocronipHicrro ra [paKTr4qHoro qinnicrro, o6'evtol,t ra

sNaicroM Auceprarlifina po6ora si.{uoni4ae BHMoraM uu. 9, 10, 12, 13 <llopr4tcy

rprrcyAxeHHfl HayKoBr,rx crynenie>>, 3arBepAx{eHoro rlocraHoBoro Ka6inery

Minicrpie Yrcpainra r'iq 24 rrknrwfl 2013 poKy i\b 567, a ii anrop, flauenrco IeaH

BoloAul,rLrpoBr,rq 3acnyroBye ilpr4cyAlreHHt HayKoBoro cryrleHfl AoKTopa rexni.IHlax

HayK ga cueqianrnicto 05. 17.08 - npoqecu ra o6tagHaHHs xiNri.{Hoi texHolorii

OQiuifiuufi ononenr
saei4ynav ra$e4pu xiMi.IHoi iuxeuepii
Harliona;rbHoro yHinepcrarery
"Jlrsiscrra norirexHiKa"
A.r.H., upoQecop B.M. Arauaurox

lli.quuc upo$ecopa Arauanrcra
3ACBTAqYIO:
Bqennfi ceKperap Haqionanr
"Jlrsiscma norirexHiKa" EpluuucrrHfi
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