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o$iqifiiroro orroHeHra Ha Ar4ceprarliiluy poSoly liopayna Iropn Mr'rxaii,roBI{qa

<HaynOnO-MeTOAu.t H i OCuO eil eKoJlo t'i q lro 6erneq H u x lexH O,rOrifi

no4on iq roToBKIt 3 B I{ Kop Lt c-fa H H q M Q i r H rco-xi nni'l tl u x n'te.1og ie>>,

[oAaHoi Ha 3Ao6yTrt HayKoBoro cryreHt AoKropa rexniqH14x FIayK 3a

c[euianbHicrro 2 1.06.01 - ercoltoliqHa 6ernerca

/[racepraqiftna po6ora 3ararbH]4M o6cqlorvt 430 clopiuorc cKnaAaerbct{ 3

Bcryrry, ruecrz po:gilie, eucHoexiB, cIII4cKy BhKopl4claHl4x A)Kepen xi,rsric'rro
501 HaftrraeHyBaHHt, entiqye 138 przcyHxie i 43 la6lraui.

Arcryarsuicru reMH AnceprauiiinoT po6oru 3yMoBneHa rocrporolo l'a

Haralr,uicrrc 3aoulaAJrHBoro BoAoKopr4clyBanFrfl - cni'rosoi BhMorn cy'lacHocli,
niAculenoi B YxpaiHi Ay)r{e MaJroro aoAo:aSegneqeHiclro, utt4poKHM

3acrocyBaHHrM BoAoBr4TpalHr4x lexnoltot'ifi, neo6xiluicrrc rr,linivri:aqiT

yrBoproBaHnx ue6e3IIer{HI,IX silxoai u npt4 Bo/lo|1 iitlo'roeui.
OAHunr 3 aepc[eK'ruBHr4x uanprvrin eupiurerlHr rtieT rrpoSJIeN4h e :anaiHa

xiviqnux rexHoJrorifi e npoqecax Bo/{oni/,(t'o'rosrLt ra noKpatqettHt.ttrcocri Bo/lu Ha

$isrzuui ra Siauxo-xinaiqui, u-lo He cyrrpoBollu(yto't'bct y-I'BopeHHflM 'rBep/l14x

eiAxolie. 3 ornflAy Ha eeponefrcsxtlti I.ocei4 ra HopMyBaFIHt, ynpae,riuHr

opraHiuuzMra siAxoAaMr4 (nyr,reqeezH,r cri,qov) n VrcpaTui norpe6ye naiHinaisaqiT Tx

o6'evy 'ra ruxiArneoro BnnhBy Ha r,oBKiJtJrr. llle oAsierc : nafrrocrpiturax

exorrori.{urzx npo6neM BoAoKophcryBa}tHt cboloAettHfl e HaseHicrb ra cradilsHe
noruupeHHq B lpr4poAHoMy cepeAosrarui turylurux HaHopo3Mipnnx qacruHox. I

caMe rrr4M HanprMaM, o6e4HaHuv 3alarbHoro cyfleprpoS,renaorc - ercoloriquo

6e:ne.rHuM BoAoKopr,rcryBaHHqM, npr4cBqqeHa Ahceprarlifiua po6ora nouyKaqa:

6ioiulvxaqis Ha.f,BHocri ra ue6e3rleKl4 B BoAIJtax cepeAoBl4ulax tlal{oqacrl'iHoK

pi:nol xivriquol [pupoAr.t, po:po6rca 5e:peat'elI't'tJl.lx trleloilit;, yc'fat]oBoK l'a

TexHonorirZ rrilroroBKr4 Bolu4 IIXA /utr pisnr.rx npoMHC,toBhx rtpotteciB, chtlrc3 3

pocnr4HHrrx siAxoAie ezcor<oeSeKlr,rBur.ix aAcop6eH'ris )ulfl r.na6orcoi or{hc'tKtz

BoAr,r ra uarepianie :aAaHoi s rcocri Arrs er eKrpolltl lzx Texllorr o ri fi .

Po:po6neHi rexHi.{Hi ra rexHo.noliqni pirttenur crphttto'rb po3lllt{perlHrc

ir,reroAis orrepa'ruBHoro vouiropnrr ry Bollnhx cepeAoBhlu, oAeplKaHHK)

6araro$yHxrlioHa,.rbHl,tx npoMHcnoBhx rjo/(ttux po:uuHie, trlo 3MeHIxylo'f b

ercorori.rny ue6e:neKy ocHoBHr4x rexHoJlol'iil r'a ronapie, yrra,ri:aqii poclI4HI{HX

eilxolis 3 oAepx(aHHq Kopr,rcHoro npoAyK'r - aacop6et-ITa Anq oqHcrKI,I BoAt4, a

TaKo)r( e ocHoBoro AJrr rexHoJroriil o'rprarraaHHq i sac'rocyBaHHr{ BI4coKoaKlIlBH14x

posunuis ra aAcop6eH'rie si cneull$iqrruua $yrrrcuiouaJtbHuMl4 BJ'Iacrt4BocrqMU.

Bonn eiAnosiAarcrs cyLracHr4M leHAeHuiqv e cgiri rto/Io po:po6reHru t'a
BnpoBaAiKeHHq e$exrueHrax sr.rAie siAttoe,rrcBaJIbltHX A)(epen eHeprii'ra
innoeaqiftHr4x eKoJroriquo 6e:rre.rHlzx 'rexnoJloriri. Po:po6rcrz aBt'opa 6a:yro'rr'cr

Ha pe3ynbrarax rln6orux eKcnephMcl{'raJu)nl.rx'ra'reope'fhHFIHX Aocli/lxetts :t

Ilpr4'rrrneHHrM Hr43Kr4 cyqauulx cpi:nuttnr, xivi,tttux l'a H,ra'repia.;to3ttaBCbKt/x

nrero4ie ra ycraTKyBaur-tfl llnr /locjri.rl6etrHr va'repia.'ltin, srci Ao3BoJlvJl14
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3a yMoBr4 aii Ha Hax 3oBHiunix eJreK'rpr4qHUX nolrin, r'a s 6iosyr-i.rrrri y npoueci
cr4HTe3y 3 Hboro AB i noro noAaJrbruol'o ruolrSiryeanrtn. OlepNaui an'ropov
pe3ynbrarr4 Ao3Bor.srorb rrayKoBo o6r'pyrrlysalz ir c$opH,ryJrroBa-ru crpaleriro i

TaKTI4Ky BI4Kopr,IcraHHq Sisuxo-xinaieHlax naelo/tis AJII erco,rot'iquo SesneqHux
rexsororifr eoAoniAroroBKr4, qr4M crrpr/flrcTb nolinueuHrc pienr ercororiquoi
6esneru BoAoKopr4cryBaHHr e VrpaTui.

ArcryarrHicrs leMr4 /lhceplarliiirroro AocLriANeHuq 6oplyHa I.M.
ni4reep4Nyerbeq r Kox it 'rHM, nto l.iolo po6ora nLJKoHyBaJracb B paMKax

Br4KoHaHHr rrnaHy HayKoBo-Aocrli4nrzx po6ir' rcaSeapn <Exonorir, 'ra

s6araucoBaHe rrphpoAoKophcryBaHHr> Hartionarbnoro yuinepoz'rery <JIr,eiecsrca

uorirexsixa> sa reMarr4Koro <llprzpbAooxoporrni rexnonorii orrnuleHrrr pi4uHHr,rx

cepeAotsHru a4cop6uiiruulvru (celerlnurrravra) MeroAaMH) (uourep lepNasuoi'
peecrpauii 0108U001387) ra <Oi:nrco-xil,riqni l.re'ro4z Ro/loniAroroeKra nm
rexHoJroriqHnx npoqecin ra laolrz{lixartii'Hla-repia.rrin>> (rrovep Aepxaerroi'
peecrpaqii 01 13tJ005278). OrcpeH,ri pe3ynbra'rh /tHcep'tarliiltrolo /(ocrriAxerrnr
o4epxarri niA qac Br4KoHaHHr po6i'r y paMKax rrpoe rcly IJayroBo-'rexrrororiqnolo
rleHrpy e Vxpaini Jrlb 8l B <Development of a New Battery Systern for thc Storage
of Renewable 2 Solar Energy>, 3a locnorapcbr(o-/toroeiprroureMorc <<llouryrc

HoBr4x niAxoAie Ao clBopeHr{r rri'r'iesux /l}KepeJr }K14Brerrrrq uoBoro rroKoJliurur>>

(4oronip J\! 0012, KoA <(Daerou>), y KoMltreKctloMy npoerri <<Po:po6.rleHnt

nuvipronarbHl4x saco6ie ra uoBhx ,rae'rorie oneparr4Brloro Korrrponro
iHrerparluvtx napalaerpiu 3a6pyAlreHtrt nollr{14x cepeAotsHnl)) 3a ylracl'}o tly
<JlreiBcbrca norirexHira>>, BiHnrzrtsrcolo I I'fV 'ra 'I'epuoninbcbKolo HTV ina. I.
flynror (Hovep AepxaBHoi peecrpauii' 0114U004313, KoA <l{B/Exonor))), 3a

4epN6ro4)r(erHoro HayKoBo-Aoc,riAHoro reMoro Miuic'repclr:a oceiln ra HayKu

Yxpaiura <Cynparr,tonexynrpHaii Luzartn rrarroclpyKT'yp rnr naAB14coKocMr14x

Qyurqiouansnori6pr,rAHnx HaKon nuyoatilr e ueplil 3 elreKlpoxivi'rurzH.ru i

KBaHToRHMI4 HlexaHigr\aaMu)) (Horraep /teplKannoi' peeclpartii 0ll8[J000272, Koll
<!E/lHany,ruc>).

/lo ocHoBHr,rx Hayr{oBrrx pe:y.lsra.rie Ahceprauifisoro AocriAxeHHq
cril eiaHecrlr HacryrrHe :

Teoperl'rLIHe o6rpyulyBaur{fl r'a eKcnephM€r{'f?JrrrHe /lonc/le}rHt
e$exrvettocri ero,roriqHo 6egrre.{Llr.ix crrocoSis le:iuSeruii :l /lonoNrolorc [:XA
po:uuHie xJropaAy Harpiro, BuKoHaHhx Ha rri;lclaei naexaHi:laie n:aevo4iT 4

aKTI4BoBaHIzx BoAHI4x po3lrhuie ra BoAr{rzx po:,raHiB, rro Haicrq'rs po3ocepeAxeni
Hq, is 6irxoevMz MoJIeKyr'IaMI4, ulo crrpHqJro niAer4u-leHurc pinHl ercororiquoi'
6esrerz xaplroBr4x oapo6 Hra qre;

AocninxeHHfl llpl4/tarHoI ao V3 rvolrz0i rcar tii erreKrporrr'roi' clpyrcryph
ra QparralrHoi 6yloyu HaFIoIropt4c'foro 6ioayllerllo, chr{re3oBarroI'o':i c'ron6ypie
i rvcrq KyKypyA3u ra lypnKoBoro )r(oMy niclrg arrra naqifiuoi' rcap6onisauii, uo /Ia€
Nroxrzeicru 3Har{Ho niAeraunrra QyurcqiouaJrF,rry ri6pra4ra:arliro la cop6rqiiluy
entsicrr 6ioeyr,rerlro ei rlHoc u o :a6pyi.[ H err b Bo,rlr I 14 x cepeJlo B 14 r r (;

TeoperuqHe o6rpyu'ryBar{rrr la eKcnepL{Men'r?Jrr,lrc /loBereHLJt
uexauisvy rtao4raQixyBaHHs aK'u4BoBanoro nyli'Lr-rrr AJrr 3aclocyBaFrlrq ilolo B

nprrpoAooxopoHHr,rx rexHoJ'loliqx: /loee/(eriHr rot'o, Luo MaKcHMaJlr,rri luaqenHt
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eMHocri HaHonopr4crr4x 6ioeylnertiB si,'trrocFIo naKonhqeuHt 3apflAy cnpt4ehHelll

sN,riuIeHHqNa pieHr <Depvi B eHep|e'rhqHy lilruxy, BKa xapaK'feph3ye'rF,cfl

riAerauleHoFo ryclnHoro claHie Aettorcaltisosatthx e.nerrponin, i ne ttott"t3aui :i
gvinoro tuorui noeepxHi a4cop6uirinrax ttop;

cr4Hre3 (:a AeoclaAiuHoro Me-r'oAr4Korc) u ycniLUHa anpo6auis lloBoro

'ta

:i

Tr{ny cop6eury - vo4uQiKoeai'roro Siosyr.'rerqro (cnpoBltHa -_ 6yplrconzfr x<ont t

croe6ypr.r Ta rvrcTfl Kyt(ypyA3t4) l3 MarH lt'tltlM14 tlr'lacTHllocltMH

a4cop6qifiuoro eusicrrc niAuocno :a6pyAHeur, y noeAuansi
uhcoKoro
3pyriHoro

cenapauiero fioro 3 BoAHr4x po:uuuin, rrto uiAeraLuye HaainHic'rs a4cop6qifruo'i

orrlrcrKr4, nouu6lroe pinenr oqu1qeHHq BoAnt4x cepeAoBl4ul ra uolinurye pineHr,

exororiquoi 6egnexra ri4poc$epra ;

po3rrrr4peHHrreoperuLrrJr4x ocFroB ercolrot'i,tuot'o nlouiTopr4HI'y liT rra

xraei opraHiavr4 po3ocepeAlr(errhx y Bo/tlroMy ccpeAoBraLui Htl, axlraeauil BoAIJoro

po3ql4Hy eneKTpI4qH LIM TIOJIeM.

3saqr.rnricrr, orpuMaHl,tx pe3yJrsrarie AJrq ilpaKT]tttuouo Bl.tKopttcraH[ttl
Aeropov Ha ocHoBi aHani:y o/IepxaltHx cparcr'uutI14x Aalthx

clnopeHo eSerrvnHy -rexFronor-iro H,roltn(liKyIlaHI{r noBepxui 6ionyl','rertro

B9AHT4MH po3r{vHaM14, aK'I'l4BoBaHr4Mr4 B eJleK'fpuqr{oMy tto.lri, qKa 3axu[IeHa

rrareHroM VxpaiHu i Aoseorse saSesneLl'a'rl y pasi iT pearri:auii sucorcnfi pieeHr,

eHepro- ra pecypco36epex(eHHt ;

crnopeHo fi ycniuiHo arrpoSoBarro 3axhLrlelrHu nareuroM MeroA KoHl'poJlFo

ilpouecy EXA BoAHr4x po:uHuiB 3 rur4poro.rM ua6opov nxi.qurx napaMe'rpis na

ocHoei ei4crexyBaHHfl sNaiHr.r cvil clpyMy, srcuil nporircae xpi:r eneKrponi:ep, :a
nocrifinoi nanpyrrz Ha eneKTpoAax. MeroA Ao3Bonte 3MeH[IH'rt4

eHepro3arparuicrr oAep)KaHHr rrpoM14cJ'roBrzx uoAHI4x po:uraHie 3a yMoBL4

oAHor{acHoro niAer,rureHHfl ixHr-,oT e(rerc'unnocli, a laKox npoBecru on'ruvi:attircl
npollecy EXA BoAHLtx po:uranie;

po:po6neHa ra anpo6onaHa Lra LloprriecbKON4y rtyKpouoMy :asoli 'I':Oil

<PaAexiecrxufi rlyKop> TexHo,'rolia nrpo6rrr4rlrBa i :acrocyBalrnt y rIpoMhc,'IoBI4x

yMoBax exo6esner{Horo ae:iuSexrar{r'y ua ocuoni auoliry BoAFI14x po:urztlin
xnopuAy Harpiro, ulo niArsepA)KeFlo ni/tttostAnHM aKToM,

ycrrilrHo anpo6oeaHo T'exHorroriro ch.Fr'fe3y la n,tolraSixynaunr 6ionyr.ueuin

3 HaHorropr4croro crpyKTyporo, nrci MolKna :acroconyBarH tK BHcoKoe$ercr'nsrri

cop6eurrz p^nfl or{r4uleHH-f, Bo/lHhx cepeAoBHU-( sie 3a6pyrHe}{b, a raKo)K flK

elexrpo4unfi ua'repian Infl BuroroBireHnt CK rriAelaurenoi narovoT cvHocli.
flpaxrzvua qinuicrs riAcr.r,.rrcerbcs $yurcrriouarbFloto rt6pnguzauierc o6ox
Hanprvin 3acrocyBaHua 6ioeyrrreqi n;

pe3ynbrarr4 Ar4ceprarlifiHol' po6oln nepellani Nrs BnpoBaAXeHFItt B

[epxaeHe ui4npn€McrBo <Cyntcsxtzil Tlepxanllril HaylcoBo-/tocliAsran iHclnly'r
uinepaltHnx 4o6pvrB 'r'a nirruen'rie)) r'urr oLl4clKH clorcis nil SapeHuxin :a

AonoMot-oro aKTHBoBaHoro nyri.rr-rrr : ni.,txo.,tie cilrbcbKolo r ocro/tapcr Ira (arc r

BnpoBaA)KeHHr eil 2l . I I .201 B), l':OR ((l IAt{CEMAJI>; pe3yrrb'ra'rLj

Auceprartifrnoi po6orra nepeAar{i I\Jrr BHKop14cla}rrt y rtpnt-olynaHni rincosux

)



po3rrr,rHiB (arcr BrrpoBaA)r(eHHr sia 03.03.2020) ra B nOO <BceyrcpaiHcr,ra

exororiqua lira>> r,Jtfl nloni'ropnury BuJr14By I lq Ha xr.rei oplani:uz (arr
BrpoBaA)KeHHr nia 30.0 | .2020);

uarepia,ru 4raceprauii BHKophc'r'ouyro'rbcrr B HaBqaJrbuoMy rrporleci FIy
<JlreiBcbxa nolirexHir<a>> nil qac niAloloeKn cneuiaric'rin sa cneqiarr,Hic'rro l0l

eKororiq y nporparvri xypcie <J'exuoercorolil>>, <<lliolaorriToprnFlr

HaBKoJrarrrHbofo cepeAoBl,rura) Ta <<'l'exuororig niAlo'roeKH ttnlnol noAn> (arr
BrpoBaAXeHHf, eie I 3.02.2020).

AHaris ocHoBHoro :micry po6orlr
Y ecryni o6rpynroBaHo aKryanr,Hicrs 'reutu, cQopr'aynboBaHo Mery, :a4avi,

o0'eKT I frpeAMeT Aacepraqlr.rHofo llocJilllx(eilHs, Br43HaqeFro HayKoBy HoBr43Hy r

[paKTr4r{He 3HaqeHHa po6oru, a raKo}K oco6uclufr snecox aB]'opa 4raceprauii.

y repuroMy por4iri, npHcBqqeHoMy auari:y npo6rrev ercoror-rquoi
6esnexu BoAoKopr4cryBaHHr, aBTop 3a ilarrr4\rL4 rrayKoBo-r'exui.rl{or' ri"repalypH

AocniAue ieu:ua.{ue ocnonni rriAxoltr.r /lo:a5e:ne.JertHq patlioHa,rbIloro,
exoloriquo 6e3ne.{Hofo, ercouonaiquo e$errnnuot'o BHKophc'raHHtr }loA}lLix

pecypcin. Bin npoauali3yBaB rrar{erri ercoloriquo 6e:rtequi r.exuo.not'ii'

soAoniAroroBKr4, rxi auxopt4croByrorl Qi:r.ixo-xirrriqui MeroAH, po3fnflHyB uJJrflx14

y:runi:aqii eilxoAie 6iocupoeraHz r\nfl po:n'n:aHnr npoSnev Bo/loolu4c"rKl4 la
eHeprerr4xn, i ua ocHoei [poBe/]eHoro anzuri3y 3arrponoFrynaB clpaleriro po:po6rcrz

exorori.{Ho 6esreqnux 'rexHo-norii Bo/loil iAroloercfi 3 BraKopHcraHHflM

6e:nocepeAHboro Brrnr4By Si:r.ruurax rrorie ua soAHi po3r{HHr,i i onocepeAKoBaHoro
Bnnr4By Ha BoAoni4roroexy qepe3 naalepiarrz, nro4n$iKoeaHi TaKuMr4 noJrqMr4.

Oco6nraey yBary aBrop npr.r4i,rnn MeloAaM auaniry eKoroKcH.{Hocri orpnMyBar{Lrx
BoAHt4x po:vunie. B qi.rovy niH 3arrrarryBaB 3ocepe4alv ouloarri ltocnirxurul
Ha rexHororirx, uro Br4Kopl4croByrcrr, 5e:pcalcFrrFri H,reloAz BollorriArorosxr.r i

caHTe3 BtzcoKonopHcrhx alcop6errrin'ra H,ralcpiaLriB AJrs eJreKTpo/IHl.,tx rexuo,rrorir.:i

ipocrr,rHuux eiAxoAie (npo4yxlin cirrscsrcolocrroAapcbKoro nnpo6Hnqrea qr4

xapuoeol [poMr4cnonocri) Ta MeroAax ix :aclocyBanHr .

B ApyroMy po:airi onncarri Mc'ro/lhK14 o,{epxaru{q BoAFn4x po3luluur,
er4HTe3y, rvroAnSixyBaHr{r 'ra AocniA)Kflurr 

'6iony|neL1in, qrci npoauali:oBaHo B

4rzceprauii. Aeroponr Anq niponi:y ra nolarluroi SisuuHoi arclzeauii zl6ez

AoAarKoBravr xiviqHr4M aKTuBaropoM e rrrcoc'ri enxi4Hoi cr4poBr4Hr4 6yno o6pano
Kar{aHr4, cre6ra i tucrs, KyKypyA3r4 ra xoM is r1yKpoBr4x 6ypxrcie. Onucauo
MeroALrKr4 MoAHQirryBaHHr 3a AonoMororo V3 orrpovirrenLrfl B KaniraqiiiHoNay i

AoxaeiraqifiHorray pexr,rMax y c$epr,rvrroMy pcaxlopi, Bl,rroroBJTenoMy : xepavixri,
ra rpoMr4cnoBoMy V3 peaxropi. OnacaFro po3po6lreni li4 xepiBHhr-IrBoM aBropa
KoHcrpyKuii enexrponi:epie i veroAnrcH /locni/tNenus eJreKlpoxirrai.Jrrrzx npouecin
y 3anpo[oHoBaHr4x anapal'ax. Atn oAepxarr]rr LiXA Bo,\n14x po3,{14uin o6parro
craqioHapHufr Aeoxarraeprrnfr 71ia$palrvrr>nv,ut pcaKrop r rroc-r'ir,1r-roro Hanpyroro rra

eneKTpoltax, l.xvtil Mo)KHa BHKopHcloB)/Barh /(Jlfl axrnnarti'i po:vr.rrrin : pi:Horo
rror{arKonoro ruiHepa,'risal(ierc ra xirvtiqrruw cKna/loM. Bnrcopr.rc'rarrnfl pi:nrzx 3a



feoMeTpI4tIHI4MI4 pO3MlpaMH eJIeK',fpOJil3CprB yMO)r(Jr14Bt4JlO pO3lrrHperlHt

AonycrI4MHX Mext Ha[py)I{eHocri eJreKTprl.lHofo noJrfl 3a }"re3HalrHol'3Miut ryct'unn
eneKrpt4qHoro crpyMy, /]ocrrilNeuun crpyr(T'ypL|l'a rvop$o.,roriqunx
oco6nuBocrei eyrirruax va'repiaLriB npoBol\t4nh allcop6l{ihnuMvt, i

peHrreuiecbKl4Ml4 MeroAaMH. IloelnaHrlr Mcl'o4ie peH'rreHiscsxoi Ara$paxuil la
ManoKyroBoro peurreHiecbKoro po:ciroeaHFrr /laJlo 3Mory :po6ra'ru BHcrJoBr(H npo
oco6rusocri naarepiany r{a HaHopinrri i npo iloro noplic'ry crpyKrypy.
locni4Neuur a4cop6qiT 6apnHuxin s/tifrcrreno 3a cner<rpoSoroMerp14r{Horo
MeroAl4Koro. fnr eKcnepl4MeHTa,'rbHoro BI4Br{eHHq Siorori.rHoi aKTr4BHocri EXA
po:vzHie BI4KopI4craHo MeroA KJII4HoBHAHoi ,qerilparaqii Kpanenb MoAeJtbHoro
po3ql4Hy cl,IpoBarKra xpoei Ha cKlrHrzx rri4ua/lKax. BacyrueHi xpanni - Sarlii,
4ocni4xyBankr 3a AonoMofolo ort'fr.tr]r{oro Haixpocrcona. Cuercrpa onrr4ltroro
[ponycKauut, z6yA)r(eHHr ra rronaiuecqerrr{ii aKlHBoBaHhx Bojlrrhx po3qr4rrie la
po:vlluie 6inxie 3 HaHoqacrvIHKaMV anHriprcnarrn cnerrpoSnyop14MerpHr{no.
,{ocni4NeHnr 4esiuSixyro.rzx BJ'racrnBocleu FIXA po:vrzuie npoBoAr4JrH B yMoBax
cneqianisosaHoi naircpo6iororiqHoi ra6opa'ropiT :ra craH4aprrrHM14 MeroAr4KaMH.

llr era:naqeHHq po3pqAHoi entnocri -ra sny-rpiruFrbofo oIopy e Kcnepr4MeH-rarbH14x
CK Bul(optlcraHo ilptMy xpoHonoleHrlionae-r'piro eJreK'rpoxiuiqnv fr Mero/l
AocliANeHHt, ocHosaHuir Ha aualigi :H,rir'rr,r eneKTpoArroro noreHuiary y vaci :a
KoHrponboBaHoro 3Har{eHHq crpyMy B ereKrpoxiviuuifi xovipqi. Vci
euvipronaHHt rlpoBo1nnv 3 Br4r(ophc'rarr'rrM cylracHr4x Mero/tLIK i ua cyuacHoMy
o6laAuauui, pe:yn rrarz o6po 6 tn stvt ct'ar h c'r h Lr r l o.

Tperifi pos4i.n rpr4cBr{r{eHo po:po6ui cnoco6y orepa.rr4BHor.o
6ioiHlraxaqifiHoro ttouiroprznry Hacni4rin rro'rpanrqHHr H.{ y xusuir opraui:v la
anani:y ixuroi esaevro4ii s 6irrcoeraNara MoneKyJraMr4. Aerop nocrynroc, ulo
norparl4BInu y 6iorori.lHy pilr,try, I{t{ noKpr4naro'rbcr uapoM 6iLrrcin, nrracli7lon
qoro nao4I.rQixyrorbct israc'rueoc'ri caunx IIt{, i6irxie. Arra.ni: B:acNloAii tlLi:
6ilravu, Ant flKofo Bl4Kopr4c'raHo Mero/l KJrhrroenArroi Aeliltpa'rauii r\4oAerbuolo
po3tILIHy cI4poBarKr4 r<poei JrroAt4 Hh, Mox(e ilall 6aralo irrsopl,rauii npo
roKcl,t.rFlicrb BnnI4By. Mo4e"rrsHi po:uunn cLrpoearKrz rcpoui JltoALrHr4 e nopui la n

pasi narolorii yMoBHo no4i,reno Ira /lBi rpynr.r: Bolluo-colr,olti po3qhnt4
cl4poRarl(oBoro alrr6yviuy Jno/Ir4uA Ha Ahc'rhJlbosaniil eo4i la Bo/lFro-co.qsoni
po3r{I4HI,I crlpoBarKoBofo aLrr-,6yr,aiuy Jrrol1r4rJ t4 Ha BoAi, rKa Mae sviHeui
sracrl4eocri. B npoqeci BvrevxaHlr y $al\ii s 6irxoso-coJrboBoro po3r{l{Hy
yrBoprororbcq rpu 3oHI4, Ha Kaprr,rHy rKnx Mae BnJrr4e He ri,Tsrcrz sNaicr 6itrca, a h
cninni4uolrleHHt KoHIIeHTpaqiil 6i,qox - cils. BcrauoBJreno, uro eneKlpul{He noJte

Aoct4Tb crIJIbHo :vinroe eraclveoc'ri Bo/u4 3 Ka'roAHoI xavepH eneKTponi:epa -
xaroniry: Qaqii Ha ocHoBi EXA BoAr4 ni71pi:rrrrorscq 6irrxoBocoJrboBoro 3olloro.
llpu 4oAaeaHHi Ao po3qaHy 6inrca FILI F-e'r'a Ltul'paly l.le cloc'repiraeMo :wriHn ue
rilr,xut na pisunx erarlax BI4cI{xaHFr fl., aJre ri y rcirJrleBoMy sullr/ti BHcoxnHX $artiil.
Aualig oAep)KaHI4x $auiil noKa3ye, ruo B'raeMOAiq IfL{ r 6itrKoBHMr.i MoJ]e KyJlaMh
npotBrqcrbct y:rraini ne'ri;turcz crpyrc'ypFrhx eJreMeu'rie cparlifr, a fi xinelnrcu
BT4CnXAHHfl Kpannr,lH. JhOviHecr{eHTHrzM arra:ri:ol, tKti,t ct o/lHr4M 3

uafiuytttunirunx uero4ie Bh3HaqerrHr rcill,rciurrzx i rrcicnrzx norca:nnxis
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6iorrori.rHr,rx o6exrie, ni4reepA)r(erto, rrto IIrl lte, a 'faKo)K rtu'rpa'ris Fe i Cu

Moxyrb rrpH3Becrr,r Ao rropyliler{rr Qyrrxrliorra.nsuoi arclusttoc'ri arrs6yn,lirry B

xr4Br,rx opraHi:H,lax.
Tarcnv qr4HoM, KJrr4HoBr4AHa lelilpa-raqis € ottepalht]].{HM Ta Be,'lbM I'{

inSopnaaruBHlIM MeToAoM nxicuot'o arra.lti:y e:ael,roAii I Iq : pi:utzvn

6ioo6'ex.raMr4. Pognarox i eAocrcolraJreL{I-1fl rlici Mero/lt4KH /to3BoJIIzlb LUhpoKo

BrrKopr4croByBarv iT lns ercoloriLrfrot'o vouit'oprarrry :a6py/lllellb, crlput{hLIeHhx

HaHorexHororiqNau.

Verneprufr po:aiJr rrpr,rcBrqeHo MeroAoJrorii sacrocyBaHHt EXA BoAIll4x

pos.ruHie [nfl niAeraurenHq pieur 'erco"'roriqttoT 6e:nerca pfl,tly ftpoMhcJloBI4x

npoqecie: po:po6rca Ta AoCliANellult naelo/-tiB oAep)KalIFlfl, :6epirartrtn l'a
6araro$yHrqioualbHoro 3acl'ocyBaHnfl upoMI4cJtout,tx Boltt't hx po:unrtis, xKi

upofirunn EXA, B eKorroriquo 6e:neLrrrhx rexHoltorittx. flttn KoHTponrc llpoqecy

EXA, suwit Ao3BoJrre BpaxyBarH Brrln4B floya'rKoBI4x napaMerpie po:vuuy, ltto

aKrLIByeT:,,cfl, Ha xiHrteetzil pe3yJlbTa]' arcr'rnarti'i rtu6vtuy arcr-usaUii' po3qaHV 'ra

cryniur exoloriquol 6esnercH lrportecis, y rrcux BHt(ophc'rotiylot'bctl arruBoearti

eoAHi po3rtlrHlt, B 4ia$parrr,roBr4x eJreKTpoJli:epax aBTopoM 3anporolloBallo

Bt4KOpZeTOByBaTr4 :rvriUy QVJlr4 CTpyMy, r.L(o Ltpo'rircae rcpi:s eltercTpoli:ep 3a

nocrifiHol uanpyru Ha eneKrpoAax.

,IIani lroviuecueurnol cneK'rpocrconiT (uy'r:rnnoro Me'ro/ty ileuruSixartiT
pi:Hax Aoviruox y eoiii) ceiAqals npo ei4cy-r'Hic'rs svic'ry lrtxi/utttBhx

veracra6ilrszx cnonyK y Aoc.ni4xeHI4x FIXA BoAIll4x po3ql4Hax.

Bc'rauosreHo, u-lo AJrr orpnvanoT B pe3ynbrari EXA veracra6insHoi BoAll

xapar(repui perraxcaqifiHi s\aiHra (i lrg auoriry, i lns raro,'riry) ulo BHKnFoqae

Heoxi4nicrr s Hefirpani:auii ur4x po3LI 14 u i e rt icrt r Llt4 Kophcratt FI t.
OrpHvaHi pe:yltlalu Aoc-rriltxerrrrq nrtac'runoclei t:XA po:vrattin i

penaKcarlifiHax npoqecie y Hux /to3BoJrr{to'rb e(tcrcr'ntltto 3act ocollyBa'th larci

po3lrr4Hr4 Anr po3po6rz erco,'ror-i.uro 6e:neqnzx lexso.rtot'ifr BoAoltiAt'oloercH I]

pisurrx lany3rx rrpoMr4cJroeocri. Anlopov p<l3lrqHyro 3acrocyBaHHt h,XA

BoAHr4x po:ulluie 4nr ero,roriquo 5e:ttequoi' 6iortHTlrrol o6po6rcn all$y:iilHnr
alaparie B uyKpoBoMy enpo6nraulni, MoltnOiKyBaljltrt tloBepxlli AII /tJtt

Br4Kopr4c'raHHn fioro sK rraalepiary eLre n'po21in CK, enpo6unurna litrcontlx
n'.rxyvux naarepianie. Cilorlranni rr,rircpo6iolori.{LIi npouecu, rrci cyrrpoBoA)Ky}orb

rlyKpoBe uzpo6Hnqrno, c[p14r-rurrqlolb :HaqHi BTparn ct4poBI4HI4, caxap0314 l'a

cyrreBo 3MeHuyrorb er,rxiA rlyKpy, I'palrarlifinnfr ae:iHcpixyro'tuil saci6

Qopvaniu, HaJrexHTb Ao 2 xtacy roKcurruoc'ri. l(e:iHQercr'au'r I{a ocHoBi arroniry

0,01 M po3qaHy uarpifi xropr4Ay npotLlr4s Ilt4coKy artu6arrepiarr'Hy ra
autwrpu6ny axrHeHicrl npr4 aeginQercrtii' grz$y:illrroro cot(y B ttpoMacJtoBhx

yMoBax. Brarpvl,ryBaHHf, AB rnrapxra BAV, Norit Dl,C Supra 30 ra Ayc$ep 12 ro,r

B anoliri, oAepx{aHoMy npr4 EXA rrasbrcovirtepali:or:aHoro po3tlhFry KCI y

Ar{c'rr{JrboeaHifi eo4i, Aae :6ilruuye rrhrovty c,vrticlu Bht'oroBltettnx CK Ha:: 15 o 
.

f\1tt ni4enuleHHn ercorroviqrrux trorca:unrcis nupo6ttntlr'na rillcostlx
e'rxyuux nrarepianin eraxopracroByrol'r> Mo.ru.rcpirca-r'oprz la lt,racrr$ircar-oprz, lKi c

exorori.{rro ue6esner-rHr4Mt4 xinai.+ruv14 clronyKavn (irpoAyI('raMA nolirconlleHcauiT



s $opnaarrrAerilona cynsQoeaHl4x apoMa'l'rzqHux nyr.'reBoAia). V pa:i :aclocynaHrrt
tK BoAl4 :anaiurynaHHt Karortiry varccuMaJrbHa virqrric'rs lirrcosnx :parrcin Ha 3rhrJ
3pocraJla Ha 3l o , a lair-\r-ricrr rra crlicK - Ha 29 %. L[e Aae naox,'rrluic'r'r,
eiANaoearucb oApa:y eig ABox lLInie vo4rz$irca'ropie: sNaiuHFoeaqie ra perynrlopie
repnaiHin ryNaeinHr.

fl'srwi't porli"rr npzcBtqeHo arraniry HaeroAie cr4H're3y 6ionyr'.neqin i:
pi:nr.rx eilxolie pocnl4HHoro noxoll)KerrHr (rcyr<ypyl:qui rcaqaHh, JrhcrKvt, cre6ra,
cyxuir 6ypaxoerafi xov), 4ocri2lxeHnro ixnr,oi c'rpyr(ryptr ra cop6qifiurax
BJlacrl{Bocrefi. PenrreHiecrxi 4zQpaKrolpalar,r AB is locriAxyBaHr4x varepia,rie
BLrfl,BvrIrLr avropoHy crpylflypy :pa:rcin ra cniTl.lnJrh npo caHTe3 Ha}{oKpr4cra,'ris
rpaQironoAi6uoro cKnaAy, y flKl4x naic'lnlsor 4exi,rrrca napanen bIJHX rrrapin
rpa$euy. BcraHoereHo, rqo y Kp14crarrono4iSrry cKJraAoey Aonainanrny LracrKy

BHocsrb rpaQironoai6ui rpuer.rnaipui rcpaclarvt.

f,eranlHy in$opvraqiro npo crpyK'rypy nop AB ae'rop orpr4MaB Ha ni4c'r'aei
pe:y,rrrarie MPP[, qKe oqiuulo po:no;qitr flop ra rrHroMy noBepxHFo AR.
[ocli4Nyeani cucreMr4 Bt4stivru4cb noJti/trzcrrcpcuvwt4, a po:nolil nop 3a

porrr,ripanrz B HHX 6ya 4oc'rarr-rbo ruhpoKhu, nylirrrr ABC (i: c're6e,'r rcyrcypyl:n)
MaJIo nafi6inrury r(oHueHrpar1iro Me3orrop.

Aacop6uifini eracrzeocri AB eh:Haqalorb lani xapaKreplicraxz nopucroi
crpyl<rypvr, flR o6'ev rrop ra nr,rroMa rrJrolrta noeepxHi. Anropov AoBe/IeHo, ulo Y3
BrrtaB n Ainsuqi noryNHocleil ((/lo rcani'rartii>> -- eQer<'rrzeuun MeroA :viHn
$parcqirirroro cKnaAy AB e pe:y,rsla'ri no4pi6rreHu;r qacl'HHoK eyrirla. B

4oxariraqift:E'ifr ainsnqi V3 aie i sa N,{exaniunhM, i ga xiNaiqHr4M Mexaui:rvrona. V3
oSpo6xa y r<aeiraqifiHoMy peNravi raKox crpllqr4Hroe :viHr,r BJracrnBocreit,
HacaMnepeA rlopl4croi crpyrcTypv varepiaJry: s6inbuleHHs cepeAFrboro 4ian,{erpa
nop isx nacri4ox - 3MeHrryelbcr nr4l'oMa rltotr(a rroBepxrri nop. Kanirartifiua Y3
o6po6xa npl43BoAlrrb Ao :6irrrueunn c'ryuenfl r'pa$i'rra:aL1ii' liyr)leuenoro
va'repia,ry i, silnoeiAHo, l1o :6i,rr,ureurrr ior-o r-yc'rhr{H,

Ans piureHna npoSlenan siAAiLreuHr ni4lpallboBaHoro nopou,rKoBoro
a4cop6errr eil po3LII4Hy aBTop 3ac'focyBan ct,tl{'re3 raaruiro.{y'rJlHBr.ix a4cop6eurin,
sxi MoxHa eiAAirlaru 3a AoIIoMoloro var rrilrrolo cenaparopa. /(oc.rri/IxerrHq
iraaruiro.lyrnl4Bl4x agcop6eHris : pocJrhnlroi cupoenuu rroKa3ar14, trlo cepeluiil
4iaverp nop 3MeHUy€rbct, ai46ynae'u,ci $opvyeauur 6ilsru po3Br4nyroi'
nopyBa'fol uoeepxni rt icrolso :6irsuryerscr nr4'roMa nnoula nonepxHi frop
Maruiruuvn nr.rviproeaHHqM[ BcraHoBreHo, u-(o czure:osaui 3pa3KH

Qepouaruirsoro 6ioeyrneqro eoro4iro'rb Maru i'rr rn v ricrepe:ncov.
Xapaxrep ra rtu6uua nporiKanHr a4copSqiizlrax npoqecie, rrci uvtpoKo

BI,lKopIlcToBytoTbct B eKoTexHo,torilx, B143HaqaloTbct BeJlHLu4Holo, xin,Iiqrruv
cKnaAoM Ta crpyKTypHI4MI,I oco6.nzsocraM14 nyrJreLleBoI nonepxui. A4cop6qifilli
rpoqecH AocliAxeuo aB'ropoM LIa npnxra4i MelhJlcnotsor-o cHrrbor-o,
6povrrzvoJroBoro cl,IHboro Bo/lopo3q H u Iro fo 'ra inltu roxapv i rry. Olr ncar,r i

rapaMe'rpn pienrHu.s JleHrvtopa pa3oM i: rcocipiLticlron,r KopeJrrltil lLrs aacop6rtil
6apeuzrciB Ha pisunx a4cop6enrax Ilorca':arro, u1o pienlrrur JleulMropa Aochlr,
4o6pe onacye isoreptru aacop6qii MC 'ra ll'. /{oc:ri4NeHr{r{Mr.i Bc'rar{oBJreHo, luo



3 AOCTaTlrbOrO TOqHiCTTO 3 a/lcop6rtiT MC MOIKHa OrtiHlOBa',rH 3HaqeHHq BeJ'rhLrhHh

nrzloMoi nnoui rroBepxHi Atl y Buna/lKy BpaxyBarrrrr r-i2tpoQi"rrsrrocli syr-i.rr.;tr.

Anloporu eKcnepuMerlraJrbro lloBc/leno, uto cop6rtifrna :Aarrric'ru rrlo/to

ua$ronpolyxrie nic.rrs V3 A",rs ycix suiiin AII 3 pocJll4r+roT ctrpoBhur,r 3poc'fac.

Harz6insrluira 6ye BrJrr4B Y3 ua aacop6qiliny el,rnicrr, AB i: Novy: nicnr{ V3
oSpoSxtt rrorJrr4HaJrbHa 3AarHic'rs ur,oro va're piary IItoAo rla$r'n 3pocrae Ha 150
0%, u1o21o racy -- na 100 %o, a 4rr syriltrrr 3 r{yr(ypylt3r4 IIoI'JIHuanbua:/laluiclr
uloAo l\ronanwBa 3pocraJra Ha 50 %.'l'arcnn LiLIIIoM, loMy Bl4l(ophcrallfl r(HX

iraa'repiariB rK aAcop6enrie e nepcrreK'rhBrthM AJrr{ o,rHUleHItt uphpoA}rzx o6'e K'ris
eia :a6py4Henr naSroro ra ua$r'onpoAyKraM14, a aKruBoBaHe 6ioeyli,r,rr 3a

copSrlifinzrru Bnacrr4BocrrMr4 He noc'r1naerbcfl cr.rFrre3oBaHoMy : HeaiAuogtroi
cr4poBr4r-il4.

IIIocrufi porgi.n npr4cr]rqerro J(ocJr i/txcrl rqNa 6ioBylJrer ti s s rc eJIeK'fpollnhx
vrarepialin [ilfl cr4creM HaKorruqer{Hfl 3apfl4y ra euuicrroi aeioHisarriT Bo/tl-r.

Axrlesr 6yno spo6reHo IJa Bl4Kopnclatnti 6e:peat'enrllhx nrclo/tin Blrrlrny ua A[],
oco6lru no V3 rexHonolirv,

Bc'rauoereHo, u-lo t\Jifl va'rcpia",ris c-rrcrrpo/tie C-lK, nrci BHro'fogJleno t{a

ocuoei nyrinnr nic,rq V13 o6po6na n rasilartiiauoH,ry pexuvi, rrr4roMa ertauiclr
Br4rrla, uix y euxi4uoro AB. Aelopov rroKa3ario, rrlo napaMerpa CK, qxi

c$opr',roeaHi Ha ocHoBi rtaoara$iKoBaHor-o IjXA po3uHl{aMh AlJ, nepeBuutyro'rb
auarorivrri, orpzvaHi IJJIA uenao4r.rcpircosauoro A[], na l5-25 %. IJe 3uaLrLro

MeHrrre niA sNaiu nnrovoi enasocri eyrir:rr BAy nicrs V3 o6po6xu. OlNe, ri.rsrcrl
sNaiFroro eracrr4socrefi [oBepxHi rrcnoxJrr.r]o Aocqrrr.l BrrJrHBy Ha nhroMy
eJreKTpr.rrrHy evuicrr AB, aua-rroli.rHolo V3 o6po6L1i.

Anrop npoaHani3yBaB oco6rnsocli noAsiilnoro eneKlpr4L{Horo rrrapy Ha

veNi po:4iny neveralivuol lnep4ol Sa:ra ero('fpo/(a 3 crrcK'fpo.rri'ronr i rrorca;an,

ruo cr4nre3yroqu AB ra nraHyrcqv BrKopvlclarrrrr lrolo flr( Ma'rcpia,,ry (lK, naplo
ga6egnequra Mox(Jrueicrr pocly ryc'n4rrH qlanis 1elrorcaLri:onarrux rrociTe 3apr/t.v

Ha pieni (Deprrai. llapa,re,rsHa eneKTponponi4rric'rs, srcoro Moxe 6y'rv uyH'ror]ar{a
BeJTnKa cusicrr, CSC, nponopuifina i Ao Kolule rrlpaqii Aerorca.'ri':oBarrrax uocir'e. i

pyxnlrBocri qux uocile.
Ocrcilrxu npoeigHic'rr, Harronophcroro BytlteLtrc Mac rrcpKolsrlirarry

npnpolty, To caMe $paxrarrr,Ha reoMe"rpir dr,r:rraqac pyxnrsic-rs rrociTe 3apr/ly B

HLoMy. Anrop 4onie, ulo y rrporleci BnJn4riy V3 eil6yBaerbce pyauaqil MacoBl4x

Qparcralr,Hllx KJracrepie, aJre He3Mirrnuivv 3aJluLttlarcrbcr noBepxHeno-$paxrarsrri.
Bi46ynacrbcs [epepo:no4ilr xiHai.'lrrhx rpyn Ha noBepxrri, a 4inrnrca ((po3Muloi',>

noeepxui po:4i,ry Qa: rrairpye B HanpsMKy Meurrrhx 3rlaqerlr) xBr4JrboBor-o Bt: K'ropa.,
flora:aHo xopenaqiro viN :pocrar{HrrM rrn'ronrol enrnocli AB ra :virroro Tx

eHeprervqHoro craHy. Orxe, 3a AyMr{oro aB'ropa, Ais y3 BuKJrrlKae 3Mirrtensr
pinrlx Oepnri B eHeprerzr{Hy ,Ii,rrurcy, lle lyc'luua eJreKTporjrrr.rx c'rasis 6ilnura.
Buacli/Iox IIboro :6ilsruyelr,cR rrr.r'r-oN{a cJrer('fpocHarric'rr, va'repia:ry i

3Menrxy€'rr,cg froro erryrpiuruira orrip

f[ocni4NeuHr pirHrax sralie A[], rrci 3ac'rocoByBanHcb y HechMerphLtlitlx
CK. :acsirrruJrLt, uo y Bl4rra/tKy BhKOp14cl'arrur AB. rlrce rrcpc6yna.rro rri/t ,,ticro V3



BnpoAoBx 10 xe, rK Marepialy rca'roAa, o'rpHMaHo MeI{[ry nH]'oMy e n,rnicrs, lliN y
Br4naAr(y Br4Kopt4craHHfl rlbolo rraalepialry gK atto/ta. Orxe, irult chli'fe3orlatlol'o

AIl, nroAra$ixonauolo BrrJrHBona V3, xapaKTeprla acnMet'pn:attin no:ts'r-$apaAlt14x

xapaKTep vcrvrK Anfl AoAarnoT ra eiA' eN,{ no'f tto-rtlpra:auiT.

3naque s6irrueHHr B aFrolriifr aiLrguqi ttoleHqiarris nu'roHaoI ettuocri Arr
AB ni71r'nepANye eSercrnsuic'rs n14Kopr.lc'raHIJt tlt4x rraalepizuria tK RiA'cnattot'o

eneKrpolta HecuMerpr4qHoro CK. Iloxa:latto, Irto 'fepMoo6po6rca nopotllrcin icro'rrto

BIIJtl4Bae Ha Benl4qhHy ixHix lpra6o:apsltis' L\tts po:4ileuHq ByrneueBl'lx

ua,repianin npoBoAr4n14 rroilepeArrro tri71t'olonxy. 3 olphMaFI14x $parcuifr AB

Br4roro)lJrer{o eneKTpoAr4 Infl AocriAnr,rx :pa:rcin CK ra Ba3FIar{eHo nHToMy

evrricrr, nrarepianie. Hafi6inbtuy nurovy emHicrt (na = 25o/o eu:u-y nopiBHt{Ho 3

eaxi/{}ruN,{ eyril,rav) vae naa'repia.n: pornaipaMn rlacrllllor l- l0 mrcpr.

Bzcoxy e$errranHicrs A.trs po:4ilet+rr rra (1paxrrir' 6ionymettiB npot{Btzrla

aepocerapaqix B eneKTpr4L*roMy rro.rri, rKa c'llyxe erolot'iqno npusa6ltHBofo

rexuololiero ocxilrru He BHMar-a€ BLrKopt4c'raHIlt Bor[I,l 3 tto/(arbltlHM

oqHrrlelrFrsM criqnux BoA Ta xapaKlepu3ye'rF,ct Hafrveuutoto:anu"rteniclrc
noni'rpr.

Clynirrs o6rpyuronaHoc'ri rrayKOBr.rx noJrolmenF,, sttcttoetcie i

peKoMerrAar(ifr, cQopuynr,oBauHx B /lr.rcepraltiriHifr po6ori Eoplyrra I.M.
BBa)r{aro BncoKoro. Boua 6a:yerrcr na t'.ttu6orcoMy KBaniQircoaauouy aua,ri:i 4yNe
rx14poKoro Kona HayKoBo-rexniqlrl.rx A)Kepcr, uirrcortay su3tlaqeHui 'l'a

Sopivry.'uoeanHi locnilxysaHoi npo6rtevn il IIoc'faHouKt4 Met't4 i :aAaq

4ocli4x<ctrrrrr, 3aJry.{eHFri ee,'ruxoi xiLrsrcocrt /lat{}zx nJlacttHX eKcnepuMeH-rarbHllx

Aocni4xrcnr BoAHr,rx cepeAoBalu, fioro ercolot-iuHo He6e:nequnx Aotr,tiruor ra
ve'roAin oqnuleHHq, g6ixHocri pe:yr sra'ri B reoperl4L{H14x po:paxyrrrcie 3

eKcrrepuMer{TarbHr4Mr,r 1laHVMr,t, rtocr-iilrron,ry artalri:li olpttMallhx pc3ylts'ra'rin y

cniscranlreurri : ony6rrixoBaHHMH nayKouo-r'cxltiqttuv t4 i\anvutl) KopeKt tioMy i4

o5r'pyrlroBarroMy QopvylroBar"rH i snuroerci e. Peryl b'f arn ,rloc,'t iilxerrs /Io6pc
y3ro/I)r{ycrr,cr i: cylracHHMr.r leopelvqtrL4ML4 t'a IlpaK'I'HtltJ14M14 /latIhM14 lrlol(o

BrrJrHRy ]1XA Ha BJracrr4socli BollrJllx cepeAoBtlrll, BnruBy Qi:;r.rvnzx qHHrtnxin na

aacop6rtirirri eracrnsocri 6ioeyli.rr,nr, rr(o ni/lrBep/txye o5r'pyu'ronatliclt,
Hayr{oRHX rroJroxeHb, ezcsonxin i peKoMeriltartii.t, c$opH,ryttboBat{hx B

Ar4 ceprarlifr rriil po6ori, fr :tocloeip u i clr ot'ph Ma l I h x pe3yrl bt'art u.

Pc:y.nrrarH Aoc.niAxeus aBlopa npoiiurru tlu,rpoKy anpo6artiro LIa

ni>nl-rapolFrr4x HayKoeo-rexHillHux i Hayrcoao-rpaKTI4L{Hnx rcon$eperrqiqx (n 'rolay

qucri 3a Kop.{oHoM), uo ceiAqulb rrpo Aocla'rrrifi pineur noirr$opl,rosanocli
yxpairrcr,t<ux it :apy6iNur4x HayKonltiB la $axieLlie ttloAo uhKotraHHx fiopAyuonl
[.M. rrayxoBrrx i npaxruuunx po:po6orc.

IIy,6^1t-or,'-.3a pe3ynbraraMh jtr{ceprartifiuol'po6oln orry6;rironano 60

Hayr{oR14x npaIIb: 33 crarri, 3 nt4x II c'raleti y BtiAattttt{x, ttlo itt,lcrcc)'lo'rbct

HayKoMe'rpt4rtruMt4 6azavu Aanux Scopus lala6o Web of Science, 17 y

cneuiari:.roBarl,rx BdAaHHqx, u.[o r]xo/tt'I I) jlo ttcpe.rrircy MOfl Vrcpaittu, 25



MarepiaJrin i res AonoeiAez Ha rcorr$epenrlisx, r rKhx 3 rry6LrirartiT y BhJlalurtrx,

ruo iuAercyrorr,cfl y Web of Science, o/'lcpxatto ? na're u'rn Vrpai'ttr.

l[ocroni puicrs orpr.rMaHux pe3yr sra'r'is
docroaipHicrr pe3ynbraria 4rceprarlinnoro /toc,riAxeLrr{fl :a6e:neuye'rbct

xopercr'rricrlo la HayKoBoro o6rpyu'loBarriclro noclarroBoK /locJrillr'llirtsrcnx 3aJtari,

3acrocyBarrlrrM craHAaprr{HX nporte^yp Mart: N,lalzqnolo ananiry. c'fa'rhclullror{)
o6po6rcoro eKcrrepuMeu'raJrbrrHX /lalrhx. 3;to6yr:au npono:1hB itocJri/lxerrrrs.
BaKopuc'roBylor,rH cyr{acHe 3aKopAoHse o5.nalluaHuq AJrq Si:uvgrzx, Si:rarco-
xiN,ri.{ru.{x ra naarepia,ro3HaBcbKr.{x aualri:ie. /\oc'loeipHicrs 3anponoHoBaHrrx
ve'ro;liR po3paxyHKy rrepeeipena u,lrxom :ic'rauesrrfl po3paxyHKoBhx 3Haqerrb 3

Aarrr4i\,rn n ony6niroBaHr4x n,ta'repiarax i /loclri/lrrrH,rh 3uaqerJtrflMr4. 3a,tosilu,na 'ir

s6ilnrricrr, csiA,rr4Tb npo 4ocloeipuiclr, i na!\rilrric'rr-, orpuMariHX pe:yLrsra'rin.

Mcrogn.rHnfr pieeHb npoBe/Ienux /locJriAxcur,
/locraruifr cryniHr 4oc'rosipuocli la o6r'pyr'rlosarrocri uayKoBr.rx nucuoercis

Ta pcro\4eHAalliil, ruo olphMalri an'ropo,r,r, rri;1'rneplt>rcyelbcn 3ac'rocyBauI"rflM

cy.-raclrr4x Mero/Iin npoee4eHHr nuviprosaur, n icrr AlaMn.

Pc,ranuifrnufi auarir
{rzcepraqir o0oprrareHa eiArroBiltrro /(o Br.rMol MOll Vrcpalrru.

RiAuoeiauicru reKcry aeropeQepaly i qucep'rarlii
3 r,r icr anrope$epary ra ocHoBH i r ror roxerr H r Auceprallii i/teHlu.l H i.

[[o lncepraui iin i fi po6o'ri Mo]Kua rpo6rl'r'u nacryn u i lay naxeu ufl :

I . B nasni ni4po:4ily 1.3 3aHaiclr, r'cpl,rirry "'rcxrroJrolil' so/lorrillro-r'ouKh"

Ao[i-nr,rriute slzxophcroByBaru lepnainn "T'cxnoirorii no;rtorcoplJclyBanlrr", ocKiJIKr4 laKHM
r{I4}'roN,r BpaxoB}To'rbct MeroAu i eo/Ioni1roroercu, i Ro71oo,lr4[(eHr{r, BloMy qnc,ri criqrrnx
Boll, /t,'Ifl SKID( ycniurHo 3acrocoByet'bct copSrtiiilra olrr4crKa 3 AoiloMo|oro AB Ta

oroBynrcr[o.
2. B rexcri 4rzcepraqii' ehKo[)r.]cT'onyct'bcrr lroKa:lri].1K

:a6p1,71rrulr rh saMicrt r/Anal.

3. B posaini 2 He lrphBeAerlo MeroAr4r(y orliurcu 5ior1r.r4uoro BrrJr4By

aHori'r'\,, yrBopeHoro B nporleci EXA BoAnor-o po3rlr,rHy xnoplrAy ua'rpirc, t{a
po3Br4'i oK 6arrepia,rsHoi ra rpra6Hoi nrirpoQ;ropr,r.

4. L3 po:4iri 3 ra naalepia.rri anlopccpepa'fy rroMr.lrrKoBo BKa3alro, rrto 6i-rrrcn

cKJraltarol'r'cr npn6JIH3Ho z 22 pizaux anrinoKHcJror'. Fii,rrcz Mox(ylb uicrrru lncsqi
anaittotit.rcJrorHl4x :arururcie, npore eci norru.l (nporeinolcnlri aMuoKhcJrolz)
Ha-ile)iiarl ao 20 nra4in, ta2, iHoai lpancrurrliilro BKJrroL{euhx.

5. Hanpx4 Ayll(e tle3Haqrre 3u14 )KeFnrr pl I auoJliry lo 5,70 rropinlrlrro :
KoIIT'poJlcM 5,76 (po:lir 3. c, 164) MO)Kc cJryr-yna'r11 naroMhM rrHlrru..rKoN4

y'rlrol)crnrt KnacrepHr.rx Silrcoeux clpyKlyp i cnoBi"frbnerrHr (.iLr uanilr,
trp].irnir rclrur) o6vrisHzx npoltecin y x14nir.r rcrri'rrzrri.

KOlrr(crrl parllr
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6. He sposyrnliro .{u BpaxoByBaJt14 rrpr4 npoBeAeHrri loclilt}KeHb KpaneJlb

BOAHO-COJrbOBI4X po:uunin clrpoBarKoBofo ans6yviuy JIroAt'tH14 MeTOAOM

KJrr,rHoBI4Anoi AeriApaTaqii niAnr,rU.enHt leMrleparypl4 BoAH llpll rpoBeleuni [:'XA'

7. B Br4cHoBKax ro 3 po:gini BiAcyrHifi BHCHoBoK rlpo BnruB F:XA tla

xapaKrepprcrvrKkrsarlifr Ha BoAHo-corroBi po3q.riH14 cl4 onarKoBoro arrl6yHaiHy npn

AocJIiAXeHH-f, x MeroAoM KJIr{Ho BtrAr r oI 4e ri 4p arart i i'

8. Ha c. 221 luceprauii Br4crronrreFre nphflyueHrlq npo iHri6yrouufi nn,rhe

pH no4noro po3r{r{Hy xnoptrAy Harpiro ilicrt{ EXA Ha arrunHicrs cpepven'rie

aocnian yBaHr4x 6arrepifi ra rpra6in. A B va'repia,rax Al4ceprartil' latri npo :vitry
pH posuuHy xnopr4,Uy uarpiro nic.ng FIXA 'ra peraKcattito t(boro noKa3ltllKa tle

IIp14BeAeHo.
g. llouryr<av He eiAxairue (nyHxr 4.6.2), u1o nao4ra$ircaropll i

nnacrzsiKaropr{, sKi Hapa:i Br4KopHc'roByFo'r'bcl n nrapoSHntrrei SyAine,rsHrzx

Irarepialie, npz nepeAo3yBaHHi nil qac nphro'ryBaHltl Sylinenbll14x po:lvtzttie

MolKyrb raKo)K crBoproBarH npo6lel,rra /lnn ercorot'iqrtol 6egtlercu xHTJIa Anfl

NreruKaHrrie.

10. B pos4inax 3-6 npu rpeAcraBrreHi pe:y,rlr rie AocLtiA>xeHl n ra5:rl4Llt{x

Ta pl4cyHKax 3aMaJIo crarucra.rHoT o5po6r<ra oAep)KaHHX eKcnepuMeHTaJII)lIt4x

AaHI,lX.
11. B nyHxri 5.1.4 AHcepra[iT BKa3arro Ha ic'rolHe no4pi6neHHr AB B

pe3ynbrari V3 oupouinroBaHH.s. Hu He e ue ocHoBHr4M LIHHHuKOM sNainn xiutiqttux

ra QisrauHux Bnacrusocrefi rlF,oro a4copSeHra ? AAxe copS[ifini s,racTneoc'ri

nrarepianiB npl4 no4pi6HeHui cyrreBo rorlinuyrcrscr'
12. B pot4ini 6 BKa3aHo, rlo ltrrr Bht'oroB,'teLIlrfl e.rlex'rpo/tin CK

peKoMeHAoBaHo nyrillr, rKe Mac r.rair6i-rrsuly rlh'roMy cMItic'rr vae 3 po3Miparun

qacruHoK 1-10 MKM. llpore HaxaJrb He tsr(a3aFlo, K Texlliqso voxllHBo oAepxa'flj

rar<y Qparqiro : rzxi4Horo nyrin,rr?

RI,ICIIOBOK

:rrisrorcrn 3afaIlbHofo B14COKO fto3I4Tl{BHOfOHageAgUt HeAOJIIKII He 3MIHK)ru'f'b 3al ai lbHUr u bnuuKu I ttjryr I r.r nrlt-rr t,

Bpax{eHHq ni4 4racepraqifiuoi po6orra i ruox<yrt po3rnqAarucb qx noSaxaHHt B

HaeeAeui HCAOJIlK}I

roAanblrrifi nayrono-AocniAnifi poSoli.

.{ncepraqifina po6ora liopttyna Il'opn Mr.rxafirosuqa <[[ayKoBo-

meroAuqui ocHoBtr enoloriquo 6erneqttux'rexttololifr eoaoniAno'roBKlr :l

Br{Kopr4craHHfM Qisuro-xinli.rHux nre-rogiR>>, :a csoil,t :H,licrov silrrosiAae

nacnopry cneqialru ocri 21 .06.0 1- exo,roriqHa 6e:nexa.

4"..ptutlifiHa po6ora Eoplyna l.M. e aKryaJlbtlolo, 4,'rl Vrpaintl, tl ttiil
orpr4MaHo Hoei HayKoBo o6rpyu'ronaHi lcopcr uvlli i crccllcpHMelttaJlt,tli

pe3ynbTarl4, flKl Marorb cyrleBe 3naqeHIIl lllttt llayKoBo o6fpyr.rrollallot'o

sa6esne.{eHHq HaJrexHoro pinHr erco-rtot'i,rttoi 5e:ttexu ilpoMHcJloBI4x llojl}ihx

cepeAoBnnl. Ha niAcraei eKcrrepnMeH'raJIbr-tt4x ra reoperl4LIHHX AocrtiAxeHs

aBTopoM 3anponoHoBaHo MeroAr4qHi nilxola ra I(oHKperui po:po5ru uII4poKolo

KoJIa erorori.{uo 6esne.tut,tx 'rexno:rorin Bo/lon iAt'oloerra i: 3ac'focyBali tiq M

ll



Sisuxo-xi\,ri.rHzx NaeroAis Infl :a5e:ne.teHHs paqioHanbHoro BI4KopHcraHHt

BoAHr4x pecypcin, nepepo6xu ei,lxolis ciltcr,xoro roclroAapcrBa ra xapuonoi'

rrpoMlrcJronocri, a raKox 3MeH[reHHq o6cqrie crla4auurl tuxiArtvBlrx peqoBHH y

HaBKOJII4IUHe CepeAoBuI lqe.

,.{racepraqifina po6ora € 3aBeprueLIHM Aoc,riANeHHtM, vicrnrl HayKoBy

HoBH3Hy ra rrpaKTl4r{Hy Kopt,rclb, eiAnoBiAae B]'tMorav, ari npe4'le,tqrc-r'bct lto

KaHAI4AarcbKI4x 4ucepraqifi AAK MOH Yrcpai'Hr'r - I.n. 9, 11, 12 <I1opr4ry

lpprcyAx{eHHfl HayKoBrlx cryneuin>, 3arBepAxeHoro rtocraHoBoFo KaSiuery

Minicrpie Vrpainr,r l\b 567 sfu24.07.2013, a iT anrop EopayH Irop Muxailroeuq
3acnyroBye rp?rcyAxeHHs Hayl(oBoro clyneHt AoKropa r-exsi.-tttnx rrayK 3a

cneqianbHicrro 2I.06.01- ercoloriqrra 6e:nerca.

OQiqifiuufi ououeHt,
sani4ynau rca$e4pra 6e:texu NrrreAiqr snocri
ra iuxesepHoi erolorii XapxieclKoro
naqionarbHoro yHieepcrarery 6yaiBHhllrBa

Ta apxiTeKTypl4, AoKTop rexui'IFll4x HayK,

npoQecop B.O,tOpueHKo
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