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o$iqifiHoro orroHeHra Ha AprceprarlifiHy po6ory

Klrcuruiqeuno OlerccarrAp a Bircropo B rrq a

ttlu4yrcoBaHa Arrcu[arrrBr{a B3aeMoAirr ra KoJreKTr,rBHe po:cinuHfl B

IeurvrrcpoBoNty rpaTKoBoMy ra3i ",

rroAaHy Ha slo6yrrr FrayKoBoro cryileHfl KaHAr{Aara Sisr{Ko-MareMarurrHr{x HayK 3a

cneqianrnicrro 0I.04.02 - reopervqHa Si:uxa

Arcrya,rr,uicrl, TeMrr aucepraqii

lli4rpyrrrxlr Ars AocliAxeHHr e Aocrlrb 3araJrr,Ha npo6letra, uos"rgaHa ig

naexaniluavr.r :6ypeHux cepeAoBrrua nuacni4or< HarBHoro B rlboMy cepe4onnui

rroroKy qacrlrHoK. Biaorrro, uo r6ypeHna, xxi nuHvrarorb y cepeAoBnrqi n rarouy

Br4naAKy Moxyrb 6yrrn 4onrorp vButr4Mrt ra nporr)KHr.rMra. L{e rynaon:toe AarexocxNui

ropenxqii AoNrirrrr<osux qacrr4HoK i npunogurr, go etferrin KoneKrusHoi noeeAiHxlr i

yrBopeHHr EvraLlrrutr4Btyrx crpyKTyp. Bupilra:ruuvrr ryr € lrexaniturz nrparz eueprii

s c[crer4i 4orrliurI<a-cepeAoBr4xre, oco6rurocri BJracHe cepeAoBr4ula ra run esaeNroaii

qacrrrHoK. Haft6i:nur LlixasuN{a B uboMy siaHoueHui € cepeAoB}rula 3

Ar4evrnaTI4BHpIMI,I BJIaCTI4B O CT,fl MpI.

OcHosHa yBara B po6ori npI4AlJrfl€Tbct Br4BrreHHro KopoTnocrr)KHr{x

rraix.racrr4Hxosrzx ssaeN{oAift y ra3ax. A carue, Aoc:rigxyerrcr BnJrrrB eSercry 6rora.{z

ua none4iury AareKocrxHnx nepinuonaNHr4x cr,rJr ra xope,rxqifi naix Aorrrirurauu, a

TaKox Ha sracrr4eocri uepieuoeaNunx crpyl{Typ i KoreKrfieuoro po:ciruu-a. .flr

ocHoBHa MoAenb cepeAoBr4qa e po6ori po3ur.qaerbcs 6araroxounouesruufi

Ileurrraropoecrrorfi rparxoruft ras. Oco6nasicrl qiei no,qeni B ToMy, uo, BoHa He

rilrru onucye rvc;rlltu'n4Buy crrcreMy, ane e Hifi raroN pea,risyerbcf, cu,'rbHe

KoporKocrxHe nrixqacrltrKose ni4urroexyeauru, Korpe Mae 6esnocepegue

siArror eHHq ao edlerry 6,ronaArl.

Ha ocnosi gaguaqeuoi lro,qeri r po6ori .uocnigxyrorrcr edrerrn, xxi

Brrnr.rKarorr, npr.r po:ci.auui norory ra3y Ha 4onaitrxax. Cepe4 uafi6inbul 3HaqrlMr4x

erfexrin Anr raxoi crrcreMrl Moxua uu4iwnu ineepciro cniAy, niacuneHHr ra 3y[r{HKy

yAapuoi xnuli, ni4cu.neHHr r(oJreKTr{ruoro po:ciruHr, Ta Hfi3Ky iuruux. Taxr.rin vnnona,



MOBa r,rAe npo rIlKaBl l nepc[eKTr.rBHl AocJnAxeHHr, l rx aKryarbHlcrb He nlArrra€

cyMHiBy. AoAarr<oeuN{ ni4reepgxeunrM xroAo axtyarrnocri reMr4 Auceprauii e roii

rf axr, uo BoHa BrrKoHyBturac; B Incruryri $isuxrz HAH Yrpainrr B paMKax

6roAxeruux revr BI-{/138 "HaHo$isura KBaHToBopo3Mipuzx ra ul.r3rxoeuuripHrlx

crpyrff)?, y roMy .rr.'rc,'r i Ha nonepxHi TBepAoro rira, n rraerarooprau iu ur.rx,

noninaepuux ra piAKoKp['rcra"'ri.rHnx cI]creMax, MoJreKyJrtpHa uauoerextpouixa"

(J',lb aepN. peecr. 0107U002165), B/133 "Onruqni ra rpaucnoprui Brlacrl4Bocri

nerinifiuzx i npocropono o6veNesttx cucreM" (J\l aepN. peecr. 0107U002349),

B/161 "-f,efiil]a flepeHocy i aucllnaqii e HeriHiiHzx ra o6ueNenux cepe4onzulax"

(Nsgepx. peecr,0112U003 150), BIVl56 "AocliANennr KoHAeHcoBaHrx crrcreM Ha

HaHoMerpoBoMy pieni 3 Meroro :'.ricyaaHna posrr.ripnrax Sirr,runzx e$exrie,

pospo6neunx Si:uvHlzx ocHoB HoBr{x eJIeKTpoHHIlx i ionurx rexnororifi" (lS aepx.

peecr. 0112U002509), 8/183 "Perarcaqifisi ra posrrripui trBr.rura B rinifiHnx ra

neniniftsux cepeAoBrlurax" (N Aepx. peecr. 0111U002613), BI-l/188

"@yn4aueura,rrui flpouecr4, uro Bl43Haqalorb eracrr4eocri uoeiruix $isuuHux

o6'er<ris ra naarepia:rin r s erexrponixz, onroererrpouiru, Soronir<n ra

cuinrpouixu" (Nl ,aepN. peecr. 0I I7U0026l2).

Peryrurarv, orpzvaui n 4ucepraqiiuifi po6ori, e Bax{Jrr{Br4Mr4 Ana po:ylaiuua

vrexasigrrrin $oplrynanna yt4cu aruBtr4x crpyKryp, Br.rHr{KHeHHr eSeroy iurepcii

cnigy ra :rrriHu xapar<repy rvcuna tusHoi egae\4oaii. Peayrlraru gacepraqiftuoro

Aoc:riAxenus ony6nironaui y peftruuroozx tlaxorux xypHanax ra npoftur:ru

anpo6arliro ua cerrainapax ra vrixH apogur{x HayKoBr.rx rcouSepenqirx.

Crpyrcrypa tucepraqii

[uceprarlix cruraAacrl,cr ir auorauii. Bcryny, qornpbox porai,rie ocuoeuoi

iracrrrur4, uacuoexin, nepenixy rocr,rrraHb ( 128 uafiueHyvaun, 14 cropiHor<), rplox

AoAarxis. Po6ora uicrr.rrr 29 pucyuxiu, ri noeHufi o6'eNr craHoeurs 154 cropiuru.

Bcmyn npucurueuo o6rpyHTyBaHHIo ar<ryalsnocri reuu AocliANenns. Tau

c$oplrynsoaaHa Mera ra :aaaqi .aoc,riAxesur, er4ceir,Teua HayKoBa HoBu3Ha ra

uiusicrr orpHMaHux pe:y,urarir.

Y nepu,touy posdini ynara upu,4inxe:rrcx 4ocniA)KeHHro s6ypeur rycrr.rHrr,

rorpi nnuuxarcTb y Bnnaary poscixrnx Troror(y Fa3y Ha oxpenaiil ,qoviruui ra:a



HarBHocrl KoporKocf,xuoto BlArrrroBXyBaHHr Mix qacrr4HKaMr.r ra3y. _flx ocuorua

Br{Kopr4croByerrcr Mo.{eJrb ,TeHrvropororo rparKoBoro rasy. locni4xeno 3s'sgox

l,riN roporro cfl')r.Ht4Mt4 rrliN.{acruuxosrrMr,r KopeJrrUirNrr e ra3i Ta xapaKTepoM

4ra$y:ifiuoro cni4y. B Ha6nfix{euHi cepeAHboro renr orpr,rMaHo e$eKr nepeMr4KaHHt

cni4y ra po3paxoBauo aclrMnroruqHy noeegiur<y cliAy. Tarox npoauanisorauo lreNi

3acrocoBHocri nuropucranoro ninifi noro Ha6rr.rNeHHq.

Y dpyzouy potdini Bl{Brra}orbct ArlchnarueHi c nr4, Korpi airorr viN

BK,rloqeHHrMr-J. B urovy po3nini, 3or(peMa, npoaHari:oaauo uexauilpru auiun sHaxy

Alacznarzsuoi nsaeN{oAii MiN sr,.rrc.reuuxrr.ru. 3 ypaxyBaHHrM neninifinNx eSerrin

6ror<aAu Anr rracruHoK ra3y npoBeAeHo po3paxyuoK i spo6neua oqisra Ala

iu4yxoaanux 1vrcvnarrBnt4x clrJr B3aeMolii eKnro.reur. Aocliaxexo BrrnaAoK AaneKo

po3HeceHrrx lra,rux .qoirairuor<.

Y mpemaouy posdini sunqaerbcfl KoJreKTr4nHe posciruna floroKy qaerr{HoK Ha

KJlacrepax aouiuror. BulHaueuo, ruo BcepeAlrHi xeoaHopiauux uacrepia Moxyrb

Br4Hr,rKarr4 cr.rnrni roxanrui Q:ryr<ryaqii po:cixuoro rroJrr. Bfiqereuo orr{H 3

MoxJrr{Brzx Hecraqiouapnux nrexaHigNris penaxcaqii floqarKoBoro 36ypeHHr.

Y vemaepmouy posdini B paMxax a4ia6aruuuoro ua6ruxeHsr po3rJrraarorr,ct

AefKi rpaHr.rrrHi Br.rrraAKr4 Ars rrroAeri rparKoBoro ra3y. Porpaxonauo napHy

ropenxqiiiuy $yrxqiro $lymyaqifi usuAxocri. fiocni4Neuo npoqec penarcauii n

r<sasiorHosuMipHoruy BunaAKy.

Bucuoercu uicrxrr uepe:rir< ocHoBHlrx peaynrraria po6oru ra y3araJrbHeHHt

rrloAo rlrrx pesynrrarin.

[ocroripuicrb orpr{MaHrrx pery,rr,rarin ra tlrcuosrcin

fiocronipuict, pesylrrarie ra er4cuogxie po6oru He BrrKJrr,rKae cynuinie. lde

rBepAXeHHr 6asyerrcx Ha roMy, ruo B nr4ceprauii euxopracraHi nepeeipeni i ao6pe

alpo6oBaHi MeroArr reoperr4rrHoro AocliANeuur. Moaeni ra reopii, ua ocHosi sxflx

Br4KoHyBaJrrrcb AocniAXeHHr, e uirKoM npzfiuxruuruu ra aAeKBarHrrnara 4o uerr.r i
gaAa.{ AocriANeuux. PesylrTaTlr y3ro.qxy}orbcr 3 HaABHvrMvr eKc[epl4MeHTaJrr,Hr,rMr,r

ratvMtt i Aanulrz qrrcJroBoro MoAe,rrroBaHHr. TaxoN eoHra Ao6pe KopeJrrolorb 3

pe3ynbraraMa. orpn MaH r.r M IJ i sruuutt aBTopaMu.



Hayr<ona HoBr{3Ha po6oru

Hayxona HoBr.r3Ha po6orr4 B nepuy uepry nor'x:raHa 3 rlrM, ulo y po6ori

Bu3Har{eHo yMoB}r AJrr BrrHr4 KHeHHT e$ercry iunepcii c:rily, locliaxeHo BnJrr4B

6roxaAra r{acrr.rHoK ra3y Ha anaiHy :Haxy eSexrueuoi ssaeMoaii naiN 4onairuxavr,r,

npoauanisorauo oco6JruBocri xo,rex'rnsuoro po:ciruul rpr4 Ha{BHocri neniuifinoro

eQeKTy 6roraAz e ra3i, B[ssreHo MoxJrr{Bocri Als ri4'enruoro MaconepeHeceHHt

nnacnigox penar<caqii rycrrrHrr, po3paxoBaHo napaMerpr{ 4nr ni4'erraunx rope:uqifi

rr,tix qacrusraMu ABoKoMnoHeHTHoto rparKoBoro ra3y.

llparcru.rua uinuicrt gucepraqifi noi poOorr

flpaxru.rua qinHicrr po6orr4 nos'rr3aHa 3 rr4M, rqo orpurr,rani r Hifi pe:ynrrarrz

Ao3BoJrtlorb Kparle 3po3yuirw cneqra$ixy naexauisnin Br4Ht4 KHeHHq nucu arvrBHzrx

cTpyKTyp y peanbHLIX Ta MoAenbHrlx clrcTeMax Ta AaroTb rrorcHeHur npo[ecanr, lxi
rig6ynarorrcx npu rlboMy. 3oxpenaa, pe3ynbrarr,r po6orrz Moxyrb 6ytu eaxnuyuwru

4rr po:e'rsanHr nprrKJraAHlrx 3aaaq MaKpo- ra rraircpopeolorii, ix MoxHa 3acrocyBaru

glr gocnigNeuua r<oroi4nux cycnensifi Ta cllcreM is ranopoureuro uagrraorc. Tarox

po:rnxuy'ri y po6ori gaAaqi lrarorr, ei4uoureuux i rraoxyrr, 6y'ru europucrani Aaq

aHari3y HepiunonaNnoi noseAiHxr cynep-fiouHr.rx npoei4uzr<ie ra uirpauii

aAcop6oBaHr{x aroMlB rro rroBepxHi rBepAoro rina.

3aynaxeHua Ao po6oru

3ayraxeuur crocyrorbcr B rrepuy qepry no:uqionyuauHr orpr4MaHr4x

pe:yrirrarie ra Kp[TurrHoro ananisy BrlKop]rcraurrx y po6ori nilxoaie. A caue:

1, B gucepraqii loqinlso 6yno 6u 6ilrue yaaru npra4i:ruru eucsirreHnro

po6ir inurux AocniAnr,rr<ie, rpo6uenrrz aKueHT Ha roMy, axi nepoen'x:ani ule saAaqi

Br4KJrvKarorb nafi6i,'Ibrur]il inrepec. I{e 4oseonruo 62, s oAHoro 6oxy, ui4xpecnurr.r

opurina.,rruicrb rrpeAcraBJreuoi po6oru, a s iuruoro - oKpecJrrrrrr urlqxu .q,'rt

rroAaJlbrrrlrx AocriANenr,.

2. Eyno 6u nenorano, nx6u u po6ori 6inrur rera,rrHo exceirrtrc Barrr4cs.

pe3ynr,rarlr eKcrrepr{MenTrn, rxi crocyro:rrcr 4ocli4xyBaHr4x e 4uceprauii eQexrir. 3a

ni4cyruoc'ri nignoei4uzx excueputreuriB HenoraHo 6y,ro 6r.r Aarrr peKoMeHAauii uoao

cneqzQirz ix npoeeAeHHrr.



3. B po6ori dlaxruuuo AocniA>xyerbc.q MoAenbHa cr{cTeMa rparr(oBoro ra3y.

MoAenr e qiraeoro caMa rlo co6i, oAnax cnpanNnifi iurepec BrrKJrr4Karors peanrni

clrcreMr4. IJir<ano 6y,ro 6u orprrMarr{ ai4noni4r Ha 3anr4raHHr, uacri,rrru orpuruaHi n

po6ori pe:ynrraru e yninepcaJrbHr,rMr.r. Xoqa s gucepraqii ii uaeo4urlca nianoeiAHr.rfi

xpuruvnnfi auaris orprzuaHr.rx pe3yn6Tarir, ane niu wir 6u 6yn 6i,rrur rpynroeunrr,r.

PatoNr s rnv, cli4 .{irKo :a3Ha.lrjrtr, ruo Haee4eui Br.rxle 3ayBaxeHHr xoAH}rM

rnrHoM He 3Hrrxyror6 3araJroM BrrcoKoro pirnx po6orrl i ii npaxrrvHoro ra HayKoBoro

3HaqeHH.tr,

3 a ral s Hvril B H c H o B o K ruoA o A rr cep ra ui fi u oi p o 6 oru

luceprauifina po6ora e 3aBeprrreHoFo HayKoBoro ilpauerc. Bosa Br.rKoHaHa Ha

BrrcoKoMy (paxonouy pinui i lricrzrr nori, qixani ra rpaKrr4rtHo :uavyuti pe3ynr,rarLr.

OcrroeHi rorroxeHHr grcepraqifinoi po6orrz siao6paxeHi n anrope$epari. -flr< cana

po6ora, rar i anrope$epar, odroprraneui ni4nori4no Ao Br.rMor, nri nncynarorr,cr Ao

4ucepraqiiinoro Aocri,4xesul. Pesyrurarr 4lrcepraqii ony6:rixonaui y Qaxonnx

xypHaJrax i anpo6oeaui Ha cerr,rixapax ra r<ou$epeuqirx. Bpaxonyrouu Bce rre,

BBaxaro, ulo Aucepraqiftua po6ora "IugyrenaHa 4ptavnarunna rsaeuogil ra

KoTeKTZBHe po:ciruux u .,lleurr'lropoBoMy rparKoeolry rasi" si.4nosi.4ae ecila

HopMarr4BHrzM Br,rMoraM nyuxrir 9, I I - l3 "flopxgry flprrcyAxeHur HayxoBtrx

cryneHin", 3arBepAlxeHoro llocranonoro KMV Ns567 eia 24.01 .13 (ie :rrainanu,

Bgecegr4Mr.r ri4uo r lloc:ranosaMu ItMy Ne656 eil 19.05.15, ]\!1159 eia 30.12.15 ra

M67 eia 27 .01 .2016), a il anrop, Knrouuriqesr<o Olercan4p Bircroporzv 3acnyroBy€

Ha [pvcyAxeHHr HayKoBoro cryneHr KaHAvAara $isuxo-uarenr ufirsHprx HayK 3a

cueqianr,nicuo 0 I .04. 02 - reoperr4rrHa @isuna.

OSiqiftuuft onoHerrr

AoKTop drirur<o-lrarenar[rrHr.rx HayK,
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