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o$iqifiuom onoueara na 4ncepraqiftny po6ory

Bennpuna Eon4ana .f, poc.iranonuua

"Mexaai:^alr gnrr,rny Qparrarcnoi bygona i gorraimnonoi euepreruuuoi rono:rorii

nanonopucrr,rx 6ioryueqin na eQercrunnicrb Har<om{qeHHs eneprii ua ixnifi rr,reNi

: enerrpolimu",

no4auy na :go6yrrr HayKoBoro cr)meHr reH4inara (Di3[Ko-MareMaulqHnx HayK

:a cneqia:rrnicrro 01.04.10 - rfi:ura uaniBnpoBi4rnKiB i 4ie:rexrpunir

TeMtr grcepraqii. Po:po6ra HoBrrx uarepianin,

eneprii, rqo aeAe Ao cJrrreBoro ni4atqeHrrx erlercmnxocri ocraHHix. e olnuu ig

rloBepxHeBr4x Qyarqionanrrm< ryyn i eQerrrauicrro eMrilcHoro qu

[ceBlo€MHicHoro HaronhrreHns eueprii na ii uexi s enerrpo:riToM, llpaKTn.rHe,

qi:recnprrraonane 3acToc).BaHH{ Br.rcoKonop}rcTrD( 6ioryr:reqear,rx MaTepia,riB, rKi

ra6etneuyroru s[coKi lHaqeHHr ruToMoi crwnocri, uory.xuocri, aoBroBi'tHocri

cyneproHneucaropis. nirii-ioHnrx aryrwylrropia. penorc-uaxonr.ry,navia

norpe6y€ ue nr,rure po:po6rcl Ea)rKoBoro n|qlpy r crBopeHrrJr rannx uarepia:rie,

ale i:'.acynauux rraexani:rrlis cnissi,{gocuoro BrlJrr4By noprrcroi crpyKTypr.r, rKa

Mae opaKTarbHy npxpoAy, i enerrpounoi 6yAonr.r nanonopucrrx 6ioByrreuiB Ha

uafiaaxlraaiurax :aaganr,

6ioayrneqeai uarepialu,

y nplrcTpo.rx reHepyBaHrrr,NEDETBOPCHH,'I T HAKOIIUqEHH'T

c)EacHoro Marepiaro3HaBcrBa. Br.rcononopucri

fl{i Mo)KHa oTtrMaru [lJUrxoM aKTuBauiiHoi

IOCJIIAHLiKIB, :aB4rrr.r yntra,rruocri lx

rnEpoKIiM MoxJrr.rBocTrM npaKTr4qHoro

xouno:raria, Ha c6om,qHi nonz 4oc.lrigxJrortcr

pirni, a caue xa ecraHosreHxi tsaeuorn'x:ry uiN

nop ra ii-uiv potnripov. cr,ra,lov i ri,rtricrto

rap6oni:aqii npupoanoi cEpoBr.rar,r, 6iouoprplra SiC-nepar,.rira i nauorolrno:lr]t

Ha ll ocHoBr nptBepTaroTb 3HaqEy )tsary

eracrraocrefi, erororiqsifi qxcrori ra

3acTocyBaHHs.

Ilpore, nesraxarowr na uoxm,mict rlrpoKoro BxKopr.lcraHrrJr raJ{lx

rraHonopr4cTl4x BymeqlB Ta

nepeBzDKHo Ha eMnipH.rHoMy

oco6nzsocrqlllli po:nogily



e+eKTr,rBHicrb HaKorluerrHr eHeprii qo Ao3BoJrr{Th Br,rpo6r,rrfi aJrroprirMu ix

cnprxeHHr B eAznifi crpycrypi.

Tarrna vuxolr, TeMa Ar.rceprarlifHoi po6orn Bexrpnua 6.fl., .rra

npl4cBrrreaa nlrpinennro qiei m;cm,rnoi rfyxgaueura.nruoi i npuxna4noi :a4aui e

6e:anepeuxo ar<rya;rnoro.

Axrya:rtuicrr po6o:rt. ni4reep4xryerrcr raKox( Tr.rM, rqe Br,lKraAeHt

pe3yJrbrarr4 6yni orpzuani ni4 qac rraHoBrx HaJ,'Kono-gocligulrx po6ir xaQe4pu

nprar:ra4noi Qi:rru i nauor.,rarepiano:narcrsa Ha4ioxa:rruoro yniaepcnrery

"Jlrsiecrxa nonirexnira" B paMKax gepx6ropxerxr,x ra rocrlor.oBrpur4x reM:

"Irrepna,rxqiiui uanocrpyr<qpra cninrponixra: rexuonori;r, $i:ur<a, Mo,{e:rroBaHr{t

npoqecin" (uouep gepxaanoi peecrpaqii 0108U000382), "@i:zro-rexnoloriqni

3aca,4rr Sopuynaun.e iepapxiunr.rx ra cyrpaMoJrexyJrrpHrrx orpyKTyp

MoleKyrspHoi eHeprerltKlr i nanoenercrponixrz" (uorvrep 4epxannoi peecrpaqii

0110U001103), "Inrepxanxqiina rpracralonauoinxesepit ero:rori.tro 6e:neqsnx

uinepa.nia AJr{ crBopeHH{ npncrpoi'a HaABr4coKoeMKoro reHepyBaHHJr r

rraKo[r4qeHH{ ereKTtr}rasHoi eaeprii" (nouep gepxa.enoi peecrpaqii

0112U001203). "<Di:rvni npoqecr i i i varevanzqHe MoaerrruBaHrir y

nauori6pra4ratoaanrrx crpyKTypax npucrpois ceHcopirKri i nanonrauennx eneprii,,

(nouep AepNaanoi peecrpaqii 0113U003189), "(Di:uro-rexnororiuui saca,4ra

crBopeHH.r HaHocrpyKT).p IJrr KBanroBoro rcHep)'BaHrut i axyrr,rymoaauru

e:rerqrraqnoi eneprii" (xouep .qepxa;Hoi peecrpaqii 01 15U0043 8), "llory.r

nonrx ni4xogia Io crBopeHr{.,r nirienrx gxepen uosolo noxoninur" (nolrep

4epNaeHoi peecrpaqii 0i06U001761), "Enerrpoxilriuui cucrer,.ru neperaopeuur i

6esnocepelnroro aKyi{ylrroBaHHx coHrryoi eneprii: noni ni,{xo,qu, npouecr.r ra

npucrpoi gm rx peaili:aqii" (xouep gepxaruol peecrpaqii 0103U004639).

.[ocroai pn ict ra o6rpy nroeanicru orpl,rMzrHrix peryn brari e ra eHc Hosri e

:a6e:neuyerucx apryMeuToBaHorc {ocrzuroBKoro eKcrreprrMeHTaJrFHrnx ra

TeopeTHqHr.rx 3alaq, Br4Kopr.rcTaxxxr.l Qi:uwro o6rpyuroeanrx c)4racHux

eKcnepI,rMeHTaJIbHI.rx MeroAI,IK 4ocni,4xenr i rrlonelei gocnigSenrax aaurq.

flepeeaxua 6ilsuicru eKcnepHMeHTanBH m perylsraria orpxvaHa Ha ocHoei



3afajrr,HoBr.BHaHr4x MeToaiB, Br.l KOpACTaHlXr sKr.rx C)mpOBOnXyeThcr peTeJrLHr4M

AHAJI13OM MOXJII4BI,IX IIOM],IJIOK.

fiucepraqiiua po6ora Beurpnna EJ. "Mexauis]rfi sn,runy Qpaxra,rsxoi
6y4onn i gouilrrcoeoi eueprerzunoi ronurorii uanonopncurx 6ionyr,reqin na

e{exrlreuicrr Haroflrrqenxs eneprii ua iixii ruexi: elexrpo,rirou" uae

rpalr4rIiiiHy crp)'r{rypy i crura4aerucl ai ncqmy, n'-rrz pos4i;rie, BucHoBKiB,

cnr{cKy Br4Kopr.rcraHr{x Axepen; Br{KJraAeHa na 170 cropiuxax rorr,rn'rorepnoro

reKcry, Micrr.rrr, 103 pucyrxu, 13 ra6luqr. Cu,rcon rrznopucraHr4x ArKepen

cKJlaAaerbc{ 3 155 nafi\,rer4rsaHl sirqra:nxnrlx ra sapy6ixnr,rx aaropin.

Memu po6omu crpopuynrorana, rK BcraHoBJreHH.,r rpi:zvnl,rx

3aKouoMipHocreii BrrJrr.rBy AoMirlroBol euepreruuuoi TonoJrodi Ta $paKraJrhHoi

6y,{oau uauonop}icrzx B)DrerleBsx r"rarepianin Ha npouec}r €MHicHoro i

rcen4oevuicuoro Har(onxqeHHr eneprii ua ixnii vexi : elerrportirou,

3'tcyBaHH{ ix cnied4nocnoro BKJraIy ra 3HaxoA)KeHwr rexxonorivurx yuoa

:a6e:neqeHnq ix cnprxenrrlr, uto ua npanruqi Ao3BoJrr.rJro 6 cymeao noKparqnrx

napaMerpr4 MoreKyJrrpHrrx HaKorrriqyBauie eneprii i nceegoron4encaropir.

fleputafi posdin nr4ceprarlitHoi po6orra nplrcrxvelrni onuAy ra auasizy

sHa-{Hoi Kirr,rocri niTeparypHrix pKepeJr, uloAo Aocni,OKeHH.,r crpyKT}?rr ra

BracrrBocrei Hauonoptrcrrr( eyrneqie ra MeroAiB ix uo4nQixaqii. Eylo gocurs

IeranhHo po3nrrHyro ocHoBHi Qi3rlKo-xivivni npoqecu

ereKrpr4rrHoMy napi lreNi po:giny nanonopucroro nyrilla

napaMerpn MoJreKyJrrpHrrx uaxonzvyeauia eHeprii, TeHAeHqii

rto,4BiiHoro eJreKTpr{rrHoro urapy ra er}errurrrocri eueprolranonuqeHrul B HboMy

nicna Qi:rnnux neronia ruro4rl{irynaHru{ Hauonopr4croro ayrirur.

flopa,4 : qzn, :navua yaara 6yna cKoHrIeHTpoBaHa na rpurravaouy ana:riri

Qi:uunux npoqeciB B p€Aoxc-KoHneucaropax ra rr:r.sxax niAartqeHHt

e$errunnocri ncengoevuicuoro nanonra.renur eueprii.

Y dpyzony pozdini nar,eaeuo AeraJrbHrrii ofltlc eKcrreprrMeHraJrbHrix

B noaBlr.rHoMy

3 eJIeKTpOJIITOM,

euinu crplxrlptr

Mero,{rB, rKl Ar.rceprarrr Br,rKopr4croByBas r npoqeci goclilNeut.



HaHOnOpHCTOfO

nepepo3rro.4iJr

Y mpemaony pozdbi uavegeuo pe3ynBTarr4 Aoc:ri,qxens oco6rr.rBocrefr

BnJrr.rBy yJrrTpa3Byrroaoi o6po6rra Ear{onopr.tcrrd 6ioayueqie, qrp}lMaHrrx

axrlrnarlifinoro nap6oui:aqiero gepenuHr.r (,{EB) ra Qpyrcroerax xicrouor (@EB) ua

ix nopyaaricrr, Qpaxranrny ra eneKrpoHlry 6ylony, Qa:orufi crral, euui*re

HaKonrrqeHHr eHeprii a cynepronaencaropax.

bylo BcTaHoBJreHO, trIO 3anporroHoBaua e po6ori ynlrpaaeyroaa o6po6ra

Byrulnt Io3Bon{€ e$erranno KoHTpoJrrcBarn 4owirurtr i

icqno.rnx ua noeepxui varepia,ry irri uecyruAeQeKTiB,

ai.qnoei4a,rrnic'rr sa rpoprrlyeaanx rroBepxrreB[x eJreKrpoHHHX crania, :uiny

nopynarocri ra Qpaxranrnoi po:rvripnocri. floxa:aHo, rqo :rr,riuu napauerpia

nolBiiHoro ereKTpr.i.rHoro uapy 6eanocepegr ,o ron'.{saHi gi rMiHo}o

Spaxrarr,uoi po:uipnocri, {Ka y cBoro qepry npr Bi,qnoBiAnux pexr{Max

y:rLrpa3ByKoBoro onponineuur :6imurye nepxo.nxqifiHy pyx:l.reicrr, uocii'r

:apx4y. 3uavue rroKparqerrur encrur5raraqifirlrax xapaKTepltcrr,tK 3yMoBJreHe

cyrreBrzM :nuxeHnqrd [icrs yJtr,Tpa3B)aKoBoro onpoMiHeHHr craroi qacy RscCsc

:ranrz o6racri fipocropoBoro 3aprlq/ 3araJroM Ta onopy Rs. 3oKpeMa. floKa3aHo,

u{o :lriuu napauerpin nolnifinoro ererTpr4rrHoro uapy 6e:nocepelu6o noB'r3aHi

3i 3MiHoro $panra;rrnoi po3Mipi{ocri, qKa y cBoro qepry npu BiInoBiAHnx

pexliMax yJrbTpa3ByxoBoro onpouineuRr s6iJr rye epKoJrrrliiHy pyxluaicrr

Hocii'B 3apqny, ro6ro ylrrpasnyxona uogutlixaqi{ € 3pyrrHr4M, Ae eeuM i

eq)eK:fltBHI4M cnoco6oM nigaraqenru nr,rrouoi evnocri

cynep KoHne HcaTopiB Ha toro ocHoBi.

i roryxnocri

B uemeepmony pudini npe4cranneni pe3yJrrTarrr nprrcBrrreHl

3HaxoI)I(eHHro Qi:rynru xpurepii'n cnpxlrreHa{ nopr,rcroi crpyKTypr4 ByrJrerleBr{x

MarepiariB 3 iX ereKTpoHHoro 6y,4onoro saglr loKparleHHr KiHerr{Ktl lolapnraqii

oo €MHor-o 3apflIy y [oABifrHoMy ereKrprrrrHoMy mapi Mexi fioro po:Ainy :

ereKrporiToM ra ioro rqintnocri npr4 3anporroHoBar{oMy iHTepKanruitzHoMy

vexasi:ui MoAn$iKaqii'. B ocnoeHit vacrzui qroro po3Airy tilerbcr npo

ulr6orui i noeElrft anarb OarcropiB, rKi BnrnBarorb na :6imurennq ruror4oi

euuocr:i ra nor)ry<nocri cylepKoHAeHcaropia npra :acrocyaanHi aKrnsogaHoro



3a6e:rreqye oAHoqacHy rigpo$fui:aqirc crpyKrypt4 xrr,rBoBaHoro ayril:rx ra

cr{JrbHe 3pocraHHr KoHqeHTpaqr Hoc a crpyMy 3a paxyHoK inrepxa,uqii

rpaQirrrosau r.r x BKrrolreHb ra iHxercqil np qboMy Ni' e crpyrrypy ayrin,rr i

cnpvvrrHfle icrorne :6imurenns rlzrovor nonepxui, trlo HacaMnepeA 3yMoBreHo

3MeHrrreHHrM po:uipie rpaQiroBllx r{aHoKracrepilr, ar neparHHvx qacrxHoK

$paxra-nrurax arperarie. flora:auo, l1o a pe:yntrari lroxlla oviryaar.u :pocraHHt

3aprrAaMr.r, uo QopMyrorb

iurepxanrqiiui ruogrQiKar1ii raroN eQerrrlano rigporfiniayroru aKrriBoBadr4i

Bynreqb i olHoqacno :uavno a6inru;norr rycruuy uocii'n crpyuy.

Il'amud pozdil npr{cB{qeno Aocni,4xeHHro Qi:uvnux xprarepii'e peari3auij

ta vexaHirvia inreucu$ir<ar1ii nces4ocvnicuoro Ha(oflr-lqeHHr eHepriT ra y,racri

HaHorropr4croro ByrJrerlrc Ta cynpaMonegmrpnux ancau6lie Ha fioro ocnogi.

B paM(ax :anpononoaaHoi rsanroeo-l,rexaHiqHoi Moneni, rKa BpaxoBye

eQeKrr.r ioHEoi acoqlauii', rpri yMoBi po36roKyBaHHr nreNi porgily r

eteKTpo:rlToM rlolo iHTepren.flIiinoi ncengoevnocri i rprrepiin ri no.rsu.

BaraHoBJIeHo c),"freBl{i Bnn}rB eJIeI(TpoHHoi 6yIoBIi Ha nceBAo€MHicHe

HaKOnr4rleHHt 3apray B IIotrmraHoM)/ ereKrprrrHoMy rxapi i orpr-rMaHo

MareMarr.rr{He cntBBiAHoueHH{ IJrq po3paxynKy eneprii colrnaraqii ioHa B

rHTepKaJr.,{TI4BHI.tX flOpaX aKTIIBOBaHO|O Byfne4o a TaKO)K Brl B9AeHO MaTeMaTI4qHl

cninrignoueun.a, sKi I\ao)KyT6 cJryryBarr4 xprrepirr',ru yrBopeHHjt flceBnoeMHocrt.

Ha ocHoai ivne4aucnrx anviproaaHs 3anponoHoBaHo rl. lf loBi exB;Ba,leHrHi

eneKTpr4.rHi cxeMta 4ra 6norgno.roro nopucroro eneKTpoAy a raKox

Qapaleercrr<oro HaKorrlr{eH}rrr 3aprAy 3 po6o-llMr Meso- ra uirporopaur.r. Aerop

rroKa3aB, ruo :anaina nig'evnoro xap6ononoro erexTpo,4y e nouipqi crzuerpuunoi

xou$irypaqii Ha qunrosr4E eneKTpo,I npr43BoAr4T6 ,qo po3rxr4peHH.{ Ao.qarHoi

o6racri no,rapu:auil C<18-rpayri-eQip-6>, e pesynnari .rxoro uprz roreuqiala,x

aymeqro inrepna,rrqiino voguQiKonaHoro Ni2*, Fe2* qu El*. By:ro Bor.iHoBJreHo,

llo Bnepue 3arrporronoBarra arropou Ni2*-inrepxa;rrqifina l,logrzSiraqir

NIITOMOI CMHOCTI HABITb

npocTopoBoro 3apqny Ta

70%. I\e nog'rsano 3 pocroM eunocri o6:racri

3MeH[reH rut ryloHi ecuroro Bj,[uJToBXyBaHHr \aix

no4nifuufi eneKrpuqHrii rnap. Fe2+- i E/+-

AO

si



0,4-1,248 cnocrepiraer,bcs eMHicEe HaxorIr,rqeHlrs eHeprii, a npu Hu]Krrnx

noreHrriarax ai4 0,4 B peaniayemcx $apageeacrxe reHepyBauHs eHeprii 3

eKBlBaJIeHTHoro ncergoelruicrro - 13350 O/r, .arouy nignoaigae gyrolo4i6nufi

xapaKrep niarpaM Hafircsicra.

Ili4cytvroayrovr.r aHani3 3MicTy po6oTx, MoxHa zugitrnu AeKinbKa

eJreMeHrrB, rqo caMe cx-lraAarcTr EayKoBy EoBx3Hy gucepraqiftnoi po6our:

. BuqBreHo, rqo gix yns,pa:ayxoeoro onpor',riHenru 3a paxyHoK

crr4MyJrboBarrom nzu nepepo:no4iry Ae@eKTiB BeAe Ao cyrr€aoi

uogzrpixaqii eHeprerrrHoro cneKTpy Har{olopr4crux 6ioBymerleBux

MarepiariB. Bcranowreuo, qo xapaKTep ra oco6rr4Bocri slrin gouitxosoi

eHeprervrrHoi Torrororii i rfparrarruoi crpyKrypr4 3aJrexarb BiA pexnMlB

ynhrpa3ByKoBoro onpoMrHeHHg;

po3Kpr.rro uexani:u nafi6inru etlexfl-reuoi qi:recnpxuonanoi :urnu

e:rexrponnoi 6y,uoer.r ar"roprpnrax Hauoropr4crux 6ioeyr:reuin po3po6JreHr-rM

MeroAoM iurpy:ii d- i,f ener.aenria, cyrb qroro noJr.r[ae y crrJrbHoMy

:pocranni rycranr.r crauia na pirni @epui, rqo pa.:ou : eu{BreHr.rM eq)eKroM

"agpecnoro" inrepr<anoaannr tpa$iToBrix HaHoKJlacrepHrrx BKlruLrcHbj

3yMoBJrK)roqnM picr rigpo$hruocri, BeAe Ao cym€Boro 3pocraHHs

e$ex ru euocri curt'cuoro HaronaqeHHs eHeprij;

o gnafiAeuo sgae\4o:s'qgoK e:aevogii Tr.Iny "3aMoK-Krrov" s nepe6irou

eMHrcuoro I [ceBAoeMHlcHoro HaKonIiqeHHJt eneprii na Mexi po3niry

cyrlpaMoJrehTn{pHzx iepapxi.rnrx apxirexryp : e.nexrpolirou. 3orpella,

,qoBeAeHo, rqo enpoaanxeuui y uanonoptcrr.ri 6ioayrueqr,, rcasiran4

narautogauufi na ceJrextseHe ga'f,qaBalx{ll xarioHie xarilo nplt KoHTaKTT 3

K - svicHnr\4 e.nerrponirov, 3MeHtllyc aKTHBHy noBepxHlo. i eianoeiaHo -

nurouy evnicrs. Hamrvricc, y 4o4arnii4 o6nacri noreuqianie eil :a

paxynor uo4lrQinaqi'i noaepxueer4x craHis po:6:roxosye i'i 4nn

Qapageencrxrax npoqecis.

[ucepraqifina po6ora Bennprna 6..{. runnageua 4o6poro MoBorc, Micrr{T6

3Ha'iHy KinbKicr; iruocrparzsnoro uarepiary, Ao6pe oQopMreHa y ai4noriguocri



,4o Airo.rr4x Br,rMor. Oco6nueo Moxr{a gi.uvilarr,r zua'rHuil o6,eu

eKcnepr4MeHTaJrbHoro uarepiarqr, orpnMalroro anropou po6oru, Io i

ai4o6paxeno suavnoro xhmicrro pacyaxie i ra6nlrqt.

Xapaxrepu:yrorn 4lcepraqifiny po6ory Benrpuua B.fl. n qi.iroruy,

Mo)KHa crBepAxyBarr.r, rlo BoHa e 3aBeprrreHoro HayKoBo-nocni,4uoro po6ororo,

:^aicroeHa aa nocnigoanicrro nolaur4x pe3yJtrTaria ra ii TeopernqHrrM

ocMr{c.lreHH{M, a orpr.rnrani peyntrarz, Br4cHoBKr4 i pexor,,rengaqii ganoi po6oru a

cyKyrlHocri vaor I 6e:yuoany nayrcouy tinHicrs.

Ilparruvne 3uaqennr oAeplrannx peylr,rarin rormae neprx 3a Bce B

Qyr4alrexranrnolry xaparrepi ,4ocni,q5enr. Orpurvrari e po6ori pe3yJrbrarrz

uoNyrr 6yrr.r auroprcrani npr po:po6qi Ta HanpaBJreHoMy cllHregi Hosux

aKTr.rBHr4x uarepia:rin ffrr MoJreKyJrrpurrx uaxonzvyaauia eueprii i

cyrrepKoHAeHcaropiB HoBoro noxoninns. Ha ocHosi orplrMaHr-rx a po6ori

pe:ynrrarin

o lliArorosreHo ao BnpoBalxegrr{ oflepaqifiHi p"*"r, ynutp*uyno"oj

uogzQixaqii Hauorropacmro ayrhrir pi:uoruaniruoro noxo4xeuHr, .rrKa e

3py{HxM, 4enenzr.,r i erperrnnnr.rr.,r cnoco6ou ui,qenrqexnr nurouoi euHocri

i norpruocr:i cyneproaaeucaropin. Hanprmag, ii sacrucyeauux 4u

IepeBHoro 6ionyrireqro :a6e:nevye nigpzrqenun fioro nurouoi etvrnocri s

1.8 pa3u. BuBo4f,qn il, THM czrMr,iM, ua piaeuu napauerpia

BrrKopl4croByBaHrrx cromani eronoriqHo He6e:neqHr.rx crrHTerI.IrIHI-tx

ayri:u.

o forosui Ao BrrpoBaA)KeHHr y alrpo6maqroo cynepKoHAeHcaropis uosui

iurepnanxqifiro-lro4nrpixoearufi 4epeeuri 6ioryrleqt, rrrafi :a6*neuye

nurouy ervrxicr He MeHrtry si,q 190 @/r, nlo uaixe z 2 pasu nepeBr4 ry€

ei4noni4ni :nauenrx Affr B5nneueBrrx Marepialia, na.renn< Ha prrHKy.

. Bnepure janpoooHoBaHo 3acrocoB).Barr Anr iouicropa Hoa i rrn

c'IpyKrypHoi oprani:aqii naarepii - c)mpurMoneKynrpHr,rfi ancau6lr

iepapxi.rnoi apxirerr5pa C<18-rpayu-6>, rnai a noe4nansi z Zn

nporv eneKTpo,qoM :a6enevye QynnqiouaJruy ri6p4quicrr



Qapa4eeacr,r<oro crpyMoyrBopeHrrr npx noreuqia,rax 0;0,4 B 3

nceogoeuuicrro - 13350 @/r ra eusicne EaKorrlFreHH{ eneprii npu

norenqianax 0,4+1,24 B : ener<qtocrarnHoro eMHicrro 80 Oh.

3a pesynrraralrr.r [poBeAeHrr( npu er,rxonarni gucepraqiilroi po6orr,r

AocriA)KeHr anr:oporr,r ony6lironano 31 po6ory, g nux 14 - crarri n npoai4unx

HayKoBrzx )KypHalax, 2 -.nareanlz, 15 - regz goloei4ei y Marepianax

ruiNNapo4nrax KoHQepelrqifi. flpegcra:.neni po6oru ra arropeQepar, n rr<ouy

Bv3HaqeHo oco6rcrnft sHecoK :ao6ynaqa, lonnicto Bi,{o6po(arorb 3Micr ra

nracnoarcr 4lrcepraqifi nol po6oru -

Pa:or',r : rr.ru po6ora ne no:6annena gerrrx negonixia, soxpelra:

1. Y gpym\ay po:nini nane4eno ,qerzurbxuil reoperuvuufi onrc

craHlapl Hl4x verogia gocri,preus, rxi 4r,rcepmm BltKoprlcroB) BaB a npoueci

AocJIiAxeHE. A.ne na r',rift uouag 6yno 6 napro 6iJEm Aerar6Hirre 3yltrH u.rr\e\ Ha

onrcj npmaAiB Ha rKnx flpoBo.u4nr,rcr gocnigxennx KP-, Fl-cnerrpia, yrca:arz

rre ernpolriroaarur Bt-troptigroB)rBalocs g trero,ai ManoKyroBoro polcitHrur

peHTreHiBclKr.rx [poMeHiB, orrucara B rxifi $opr,ri i rr ror;,ca:rucr spa3rx ,UUr

,4ocriaNeur i raxe inue.

2. Anani:yro.{u gani Irl-cnexrpocrouii (pucyuru 3.5, 4.15) aerop ue

HaBo.qr,rrb 4anrax no po:ml$posqi cnerrpin. Taxox uopinnxnnr 3MiHl4 Bi.qHocHoi

inrencr,rnnocd ninift 4m pi:nux spa.:xie ue e ropextrurra. Ocxirurr,r iureucunnicrr

:riniii nogarra y Bi4nocnrx o,urnr4qsx, nopienonarn isreaczanocri ninii, rqo

aignonigarorr pi:nnu rfynrqiouanrnl*r rp)maM, Mo)ru]a Jrr.r[re ,qJrr oAHoro 3pa3Ka.

IlopienronarN inrencr,rsnocri ninift, qo eignoaigarorr, oAHaKOtsrM

Qyltqionalrrruu rpynau, gnx pi:um< 3pa3KiB He e MoxJrr.rBr.tM. ,{ffr nianosiai ua

nuranrx, sK npr.r yirbrpa3ByKoBifi o6po6qi a6o inrepxaaxqii 6ygyrb 3MrHloBarrrct

$yrrrqiouanrni rpyrur, lpe6a BBecrri neBHrri Kpr,rrepifi, :a .rruu nopianrcnarr

ei4uouri inrenclrBHocri riHii, Ir1o BiAnoBi,4aror; pbHnM OyHKuioHanr,HuM

rpynaM ,{JIt pisnzx :pa:rin. Ma6yff napro 6yno 6 nponecru aHari3 3Minl4

inreuczeHocri KoHKperr rx cuyr ni4nocno, Hanpr4KJraA, nirdi 3410cu-1, ara

Bi,{noBiAae - OH sg'.sgaHxM (HzO) riapoxcunrHvM rpynaM i naaecru qi gani a



po6ori. ToAi TBepAXeHrur, trIo (AaHi I9-cnexrpocronil (pucynor 3.5),

Br.iKJrroqaJor; BHecoK y :6inmrenn.fl rurrolroi elnrocri nicrq Y3 uoluQiraqii

ncen4oeunocri ri4 noaepxuenr,m rfynxqionalrnax rpyn, ocr<i.nrnu ricns Hei

iurencrasHicTb ycix crrryr norJrr4HaHH{ 3MeHIIIyeTLcr 6e: nOSeU HOBI4X)> MOXHa

BBaxtarI.I eKcnepr,rMerrraJlr,no o6rpynronanuu.

3. Ha cropinqi 95 craep4xyerrcx, rqo (<Mafixe ceMnKparHe 3pocraHHs

iHreHcaeHocri D i G clryr erxi4uoro HaHonop[croro alrir,rr nic,rr

yr6Tpa3ByKoBoro o[poMiHeHH{, rqo BKa3ye Ha Kparrle Bnopr,qKyBaHHr BynrerleBr.tx

:s't3KiB)). Ane x cryniul nnoprlqreanna a6o cryuint geQerruocri ul:Haqaerbcs

He iHTeHcr4BHicrro D i G cuyr a ix siauornennxM i Moxe 6yrz oqinena,

HanplrKJra,4, Br.rKopucroByro.rr4 aanineunipuvHy @op-yrry 4irx xonqenrparliro

4eQexrin np,

n,(an-') = r q  I
1,; )

le At ,4oBxr.rHa xnl'.li aunporvrinroBaHHJr Jra3epa (e riu). I qi rinsricni oqiHrr.r

6y:ro 6 eapro naaecrn B po6ori.

4. B ra6maqi 4.1 . nareAeHo lapaMerpa rpaQiToBrax HarroKracrepia. Ale ni :

ra6ruqi ni : rexcry xe spo:yui.iro rrnlicr AerKr{x HaBeAeHnx Be,l}4quH. llaparraerp d-

qe ei4cranr nix uaparru rpa$iTy? Rs - po:t'lip HaHoKracrepiB B rKoMy

HanptMKy? 3r'airqennx noroxeHHq Mar(crzMyMy (2) (pncyuox 4.2) AJrr ,qepeBHoro

6ionyuergo ([EB) nicnr fioro Ni-iurepxa.trqiiloi uoguQixaqii nprz 10% (6) ra

50% (n) ervricri Hiremo s o6nacr 6ilrllllx rgirin no aiguolreunro Ao noJ'lo)KeHHt

Ir6oro MaKcr4MyMy 4ax erxi4noro ffiB irroNe cBiAq[Tr4 npo yrBopeHH{

inrepna.rnqiinux crrolyx, aJre B q6oMy pati noxali:aqix inrepxa,rrury a

MixmapoBoMy rrpocmpi BeAe ,{o 3Haqnoro s6iJrr,uleHus Bi,qcraHi Mix napaMra

rpa$iry. B q6oMy pa3i MaKcr4M).M (2) ne aignonigae peQreKcy (002), a Bi,4noBiAa€

lepiogy i4eurlrunocri eignoei4noi inrepralsoaaroi cnoJryrr,l. Ei:mlr roro,

Bino\'to. ulo nprva iurepxa-nrqir nepexi4nrx MerariB Ha aiaviuy aia ix co,reii. a

rpaoiT He MoxJrr4Ba. Touy, inrepra;raqifrae uo4rQixyeaHHr no cxeMl, qKa

rraBeAeHa B n.4.1 cKopin 3a Bce BeIe go inrepranluii HaHoBymeuro coJrrMr.r Ni

x 10r0.5)
2;.

(1.8r



(a6o Fe), qo i npuao4utr go :navnoi nepe6yAoBx enerrponnoi crp)'Kr)?r{ ra

niger,rrqennx xouqenrpaqii uociia crpyrray.

. Bxagani 3alEiDKeHHr cyrreBo He BnrI{BaK)Tb na ocnosHi rracnoarlr po6orr.r,

ik nayxone ra npaxrr.ruHe 3uarreHnr.

TaKI,IM .rI.tHoM, :a arr;'a"nrnicrro, HoBr43HoIo, HayKoBr,tM pieneu, o6'evou

Br.rKoHaHlrx eKcrrepr.rMeHTalr6Hux gocli4xell i ogepxaxn< pe:yntraria

gzcepraqifina po6ora "Mexauisun nn.llrny Qparralrnoi 6;Ionu i 4ouinrconoi

eueprerl.tHoi rono.norii HaHonopncrux 6ionyr.reqia xa er[ercrxnxicrs

HaKonl,rqeHHq exeprii xa iinifi uexi r elercrpo.limu", noauicrto si.l,nosiaae

yciu ar.ruora.u "Ilopx,4r<y nprlcynxeHur Ha)'KoBrrx crynenin", 3arBepAxeHoro

rrocraHoBoro Ka6iHery Miuicrpin Ylcpainu aig 24 na Hfl 2013 pory J\!567, a ii

aBrop BeHrp[H Eorgax -f,poc.naBoB[rr 3acryroBye npucyAxeHHr ftoMy

HayroBoro cryrrerur KarIAI.IAara Qisuxo-varer',rarrnHrr( HayK :a cneqia:rtuicto

0 | .04.10 - QiirKa uanianpoai4r.rnria i gie:rempurie.

Orfiqiiixufi ononeur:

3anigyaau ra6oparopii

"@isuvue ruarepia,ro:uaecrao raepgoro rina"

Kuiacrroro uaqionantnoro yuiaepcurery

iMeui Taoaca lllesqeHra.

4orrop Qisuno-vareMarrzqHrzx HayK

Trpooecop JI.IO. Maqyn

Ilisnnc Maqyfi JI.IO. rac

flpopexrop :

Kraigcrxoro

iueui Tapaca IIIeru


