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BIITYK
oQiqifiHoro onoHenra na gncepraqifiuy po6ory IIOIIIIIKO lalrun O.rexcii'anr

<<Hayroni ocuoeu ereKTpornJ'raKoBoro flpouecy : piaxrru uera,rou A,rn

o4epxannr cyqi,'ruulrx i lcouuogurnux :,ru.rxia>>, npeacraBneHy Ha 3ao6yrrq
HayKoBoro cryneHa aorr"ropa rexHi.lrux uayrc ta cneuiaflbHicrro 05.16.02
(dvlera"[yprir .ropHlrx i Korbopoeux Drera,ria r a cneuia,tbHt-rx cn,,IaBiB)t

l. AKTyanr,Hicrr, Teun .qucepraqii ra nianoai,4nicrr, cneqia,lbHofli 05.16.02 -
Merarryprir vopnrix ra KoJrbopoBux Mera,rie ra cneqia.ruxux cnlagig

fo,rosHr.l'4 3aB.[aHHr\4 cyracHoi calroeoi ra yxpaiucrxoi uera,ryprii. i

HacaMnepe,{ cneqianrnoi anerrpouera,r;.prii, e icrorne uorinureuur qrocri uera,rie,

Ha,uaHHt iM rroBr{x BJracruBocreii, 3 o,uHo.IacHHM 3MeHlIeHHtM eHeproBHTpar ra
rupiuenn-ru eronoriqtrux upo6reu. -flx 6araropa:ono 3€BHaqa!'rocr, rexni.rHufi

nporpec y 6atattox gltcoxotexxonori.{nux ralry3f,x npoM}rcJrosocri e Her'.ioxrusul{

6e onropucraunr Hon[x sucoKosxicHr.rx cra,reft ra cmanin, xxi aupo6:rxron cr :
Br.rxopr-rcraHr {M rrepennaaaux npoqecir cneuia"'rrnoi enexrpouerarryprii.

He 6yae nepe6inrueuHru cKa3arur rqo nailnourzpeuiruuu is cnoco6in

cneqiamnoi eirer,pouera,rJprii € eneKrponrlaKoBlifi nepe[naB (EIIII),
po:po6:reuuft uricrr .{ecxrnpiur roMy BtreHuMn IEC iM. e.O. llaroHa ra
:anoqarxosaflxfi Bnepue y npoMr.rcJ]oBoMy uacurra6i y 1958 poqi na :aao,qi

<,{ninpocneqcralr>. Ananis rireparypnux AXepeJr noKa3y€, qo EIIIII B

uacr,lvnouy napianri : aurparunu eneKTpoAoM npoAoBxye po3Br.rBaruc.r, sa uHny.ni

aecrrupiv.ra cyrr€Bo BAocKoHaJreno rexno;roriro i o6raananns EIIIII - HanpriKJraa,

3 Br.rKopHcraHHrM :axlrcuoi aruocQepu i sMiHoro ererrpogia g xoai n:ragru. Ha

nafi6mrxry nepcneKrlrBy npouecu EIIIII 3aururrarr,cr ocHoBHuMri ,EJrr orpr.rMarrHJr

BxcoKoJIeroBaHIrx cra:refi i cn:ragie oco6nlrso tllcor<oi attocri, uouur na -rxi 6y,ue

3pocTam. lJxe cbomaHr. B yMoBax BraoMor cr4Tyaqrr Ha cxoal r{auol aepxaBx,

o6oponna npolorcroaicrr Vxpainu nucyaae nu:xy crparerirnlrx 3aB,uarrb ra Br{Mof

.{o MsraronpoA}'rstii; fl(i Moxyrb 6yru :a6esneqeHi caMe rexnoloriero EIIIII.
Y rofi xe qac, Grac[rrHoMy> cnoco6y EllIfI : rlrrparnuM eJreKrpoAoM

npnrauaxui siAor,ri Heaoriru: npo6.neuu BHroroBrreHHr nepennaBHnx e:rercrpoaie,

Irepm 3a Bce, 3i cKraaHo.[eroBaHrx i aaNrogeQopuonanux cnlanin; nase]ticrr,

nlrxHroi i,reNi rusr,EKocri ruraBnenn.r elerrpoaig. sllxig :a rry po6uu nevoN:raana

tlopul,aanna :agoafurnoi uoaepxui srarxa; nucorrfi neperpin ererrpogHoro Merarry

i, si,qroaiano, gerrra nm6rrra MerareBoi rannu i nporrxua ,qao@a3Ha 3oH4 rKa e



o,qHi€ro 3 npr4rrr r niKBarlii; uo rro3Haqaerr,cr Ha rKocri KirrleBoi npo.{yKuii,
Heetcora npo4yrrznaicrr, xracrqHoro EIIII uerarrlsHo en:rrjsae He ruue Ha ffdcrb
3JrrrrKa, a!.re fi 3F4oBrro€ nucori atrparu e,rerrpoereprii i uurouy co6iBapricrb
Bripo6iB.

ErercpounaKoBufi neperuraB : pi4r<m,r ueraaou (EIIIfI PM), rqo peani3oBaHo

B npoMl-IcnoBocri A!.ur HarIJIaBJreHHr nalrin, xrnfi y ceifi uac 6y:ro sanpolonoaano
axa.aeninor'r E.I. Meaoeapov - onHrM 3 suHa"\inHrxie ra aoc,riarturie c)AacHoro
EIIIII - eigxpun r'.rox:llsocri @opr'ryranna 3rr,rrxa 6e3. Br.{TparHoro eJreKrpoAa.

floAarb[ufi po3Br.rroK qiei nepcnerruanoi rexuo,rorii ra po:runpeuur cQep

3acroc),tsaHl { EIIII PM Nroxe aiA6ysmncx aa ocHoei }"TotrHeHHrr Si:uro-xivilurx
npoqeciB, .rri BiA6ysaprrcr Ha rleNi noHraKq/ rlJrax - Merar. CricreMHoro BrjBqeHHt

rorpe6yrorl' raxox nrrraHrrr BnJrlrBy rexxolorivurx laparlerpin EIIIII PM
(neperpiry ra runr,rgrocri no.qa.ri piaxoro uerany) ua rpoplryaannr cyri,rrnrx i
norlapoBo-KoMno3urnux :tturrin 3 MiHiMa.lbHoro :onoro :'e4tannr uapie
BiAMiHHoro xiuiqroro crna,ry', oco6;rrzrocri Qopuyranna ii crpyrcrypu lpa
rrep,4iuni rou.lo.

Ca.ue qi nurann.n - crBopeHHr Ha ocHoBi cl.IcreMnoro sltavenru $isuxo-
xiruivnrx npoqecia na rpaHuqi ru,rar-uera,r noaoi nayroroi 6a-:z 4la lqocroualeuru
upoqecy EIIIII PM, ni,@vrrteHHr exonouivuocri ra poruupenrn c$ep 3acmcyBaHHt
ElIIfI, .f,rocri ra cra6ilruocri KoMUreKcy Rlacrr.rBocrefi rerurocrifixrx ra
aucorouiqnux cralefi :a paxyHoK crBopeHH fl cnpuxrnvBlrx 1nloB OopMyBaHHt
gnurrie - 6y:ro o6pano reuoro 4ucepraqiilnoi po6mu loniurro f.O. Touy
arcryajrbHlcrb reMv rlbofo HayKoBofo locrilxeHnt ra rrocraBJleHHx y HboMy
HayKoBrrx Ta rrpr.rK,rralHz x 3aB,4aHL He BXKJrriKae CyMHrBy.

IIpo arryanrnicrr, po6oru, rqo po3rJrrlaerr,ct onoEer{ToM, TaKox cBtarrrlrb,
rqo reua po6orN Bi,qnoBiAae npiopr.rreruouy HanprMKy HayKx fi rexHiKH yKpaiHn

"HoeirHi rexHo,rorii ra pecypco:6epiraroq i rexHororii e enepreruui. npomlc,roeocri
Ta arponpoMl-IcnoBoMy KoMnreKc ), a i-i BI-IKoHaHHq noB'r3aHe 3 ruIaHaMI] HayKoBo-

,qocriAnrx po6ir Incruryry eneKrpo3BaproBarrHr iM. e.O. naroHa HAH Vrpaihu, y
f,Krrx aBTop 6pa:ra 6e:nocepe4Hro ) racrb. Telra 4rcepraqii raKoN noauicrro
ai,qroeiAae nacrropry cueqia:ruocri 05-16.02 - Meranypria uopurzx ra Kon6opoBnx
MerariB Ta cnertiarlgt-tx cruraain.

2. Cryniur o6rpynronaxocri, nonnora i gocronipuicru HayKoBxx
rroJroxeHb, BncHoBKiB i peKoMeHlaqii n ,{ucepra{iftHifi po6ori

flpoaegenuft orroHeHToM anali: gracepraqii ra aarope$epary floliruxo f.O.
rroKa3aB, rrlo HayKoBi noroxeHHr, Br]clronnlr i perouexgaqii, IIIo grKra,qeui e po6ori,
uinKoM o6rpyHroBani, 6asyorucr na uu6orouy saauenni :Ao6yaaueu inoaercrra< i
sir'tusnslrvx niTeparypHr,rx AXepeJr, nareHTHoi nireparypu, pe3yJrbrarB BJracHrrx

TeoperuqHxx i npar<ravnr,rx Aocni,qxeHb i po:paxynnin. V po6ori sacrocoaaxi



KOMrrJreKcHi q{acHi aHaliTr.rqHi, po3pax}'HKoBi

,aocniaxeHb MeTanyprifi HLrx rpouecrB.

xyHKoBl Ta eKcrrep[MeHT?LIIbHl Meloau

cr aH.aap l Hi Mero,4l,rKx veranorpadiLlHHX

eKcneprrMeHTaIbHi MeTO,Ur

.qocniAxeHr, Mareo- i MiKpocrpyKrypH Merarry, craHAaprHi MeroAE MexaHiElrx

Br.rlpo6yBaH6 Merary, npo$ecifiHi naxeur uatevatrrlHofo Mo,4eJrroBaHnr ra uoae,'ri

uacnoi po:po6xr. AucepralrroM IIIupoKo BrrKoplrcrano cyvacui Mero.4zKr.l

MoaeJrroBalrHr npouecin ra uareuaruqnoi o6po6Kn pe3ynbraris aocri,4xeHt, Tar,

repuoaunauiuni po3pitxltlKu npoBo,{unu 3a aonoMororo KoMn'}orepHoi nporpaMr

HSC Chemistry.

flopienr.nr,ar.rft aaali: reopernuullx i ercnepnuenTiurbHllx p$ynETariB

cni4vut rpo lx y:rogNenicru, OrpiMaHi pe3yJrbrarrr ra Br{cHoBKI.i y3fopK}'rorbct

raKox 3 AaHr.rMr{, .sri ei,uorai : .nireparyprux gNeper, anpoOonani Ha aBTopfiTerHrrx

uixnapo,Eruor i yKpaiHcbxnx HayKoBI{x ronQepenuilx, ceuinapax, orry6:rironani y

tpaxoazx euaauu.rx

Cyrynnicrr orprrMar lx eKcneprrMeHTa]IbHl{x i TeoperlT'{Hr.rx p*ynbrarrB

,{o3BoJruJrrr ego6yaaueni pospo6um uayroni ocuonu HoBofo eJIeKTpoIuJIaKoBoro

npouecy 3 pigxrnr uerarou airr oaepxaHHrr srr,rrria oco6,Tago sucoxoi -fr(ocri

cyui:rrnoro uepepisy i KoMrro3rrrHoro cKra"qy, posBurryrrl reoperuvni ytBireHHt

rqoao Qi3lrKo-xiMi.nnrx fi. rerurouacoo6uinnux rpoqecia upu EIIIfI : wrparrurlr
ereKrpoAor'r i pignrlM MeTa[oM.

TarslM .ruHoM, orroHeHT 3a3Haqa€, lr.lo orpuMaHi y auceprauiinii po6ori

pe3yJrbrary, BlrcrroB(x ra pexoueu4aqii xapaKTepx3)/rorbcr aocrarHbo IIoBr{op

aprla'reurauiero HayKoBrrx loJroxeHb, BItKopIlcTaHH-{M c)/qacHrix MEro,qiB

AOCJIIAXEHb, o6rpyrrroaauicrro rHTepnpeTarlu pe3yJrbTaTrB Macr,IBy

eKcneprrMeHTarrbr{r4x aar{x. Teoperuvni aocri.qNenns no6yaoeani rra

Qyraauenra:turx rroJroxeHHrx Si:rzuuoi xir'.rii, reopii lrerarryprifinr.rx npouecin,

raxoHie vaco- i renroo6nainy. ra npoitrrru eKcnepl.rMeHranbHy nepeaipry. a

nparrrvni pospo6ru B cBoro qepry Marot ,{o6py reoperrqny ocHoBy.

Bnqe HaseaeHe cai4wrrr npo re, qo o6rpyroeanicrr pe:y:urario,

noJroxerrb, nucnoexin, npouo:uqii i perouengaqifi, orpHMaH[x B .qlrceprallifiHii
po6ori, ue eur:runae claminy.

3. 3aralrrna oqinxa ruicry qtcepraqii

flucepraqia cK;raaaerbcr :i rcryny, 6 po:gi:rin, 3ara:rr,Hnx BricEoBKiB. cnucKy

Brrr(opucraHr{x nireparypnrzx rxepen 3 339 nafiuenyranr. ,{ucepraqi-r uae

:ara:rsni o6cs' 300 cropinor i 4o4arria na 2 cropiurax, lricruru 135 hrocrpauii ra
32 ra6nuui.

Y ecryni o6rp).HroBana aKrya.irrnicG reuu AHceprarlii; npoaHa,'ri3oBaHo craH

npo6reuu, cQopuym,oeaua r'rera i :ar,4aHHs Aocriaxennx, sra3aHo upegver i o6'err

,4OCJII,4XeHHJI, BU3HaqeHa HayKOBa HOBTBHa 1 npaKTLIrIHe 3IraqeHHrI OTpr,rMal{[x

pe3yrbrariB, glrcsirreHo oco6ncrufi anecor :go6yna.ra n pospo6ry npo6reua.



HaseaeHi lani npo alpo6agii pesy:maria, noBHory ix BIicBlrreHHs B nyoJrKaIIlD('

3a:naqeao gHecor sao6ysaqa n ny6nixaqi.rx, niSroroalenux aBTopoM tK oco6ucro'

rar i :a yracrro cniaaaroPia.

Y nepruouy porAi.iIi luroaaHo KpfiTl'r'rHuii aaari: lrloN'rraeocrei ra

nepcneKTlrB cyuac"tx-.tpoqecie EIIII ,q.ns o,EepxaHHt ctanei oco6ltleo shcoroi

rrocri. flora:aao, rlo cboroaHl IrprrHqltnoBo icnye gra runs EIIIfI - Tpa'4'luiiiHi

e.lercrpomrar<oni rexuolorii', is tacrocl'aauulu BIt'IparHI'IX ereKTpoalB Ta

e:rerrpou,raroni npouecll 3 lo.{aqero pi,4roro ueraly .Ha nircraBi aaH}rx

nonepe4nix Aoc.niaxenr noKa3alio Hrr3Ky nepeBar rexrrolorifi EIIII PM:

uepu@epifine crpylroni4ae,qenu pa3oM 3 noAarlero pi4rorc Merary ao3BoJlte

*pia"utt -"rani"t" Qoplrynauru 3JII{rKa B rnrponlrx ltexax; onrauirl'rotrcx

reouerpuvni flapaMerplr MerareBoi BaHHI Ta 3HrtKyerbcs cryniHb po3BHTKy

ni*raqiir"x npoqecin; sueuuryerrcr co6ieaprict' npoqecy 3a pax)'Hor riAcyrnocri

Br.rrpar Ha Br4roroBJreHnt Brrrparur{x e.netcrpogia; cra€ MoxJII{BrrM BrrroroBlel{Hl

ererrpoais is cxnaAnoneroganlrx ra raxltoae$opMoBarr[x cmania, pra lxrrx

aupo6nuqrno 3Bl.I.{aiiHoto BllTparHoro eJreKTpoaa cyrr€Bo ycKraflHeno a6o

t""oo.rt"o. Bl.lnurae raxox ii tlox:rfisicrr BuroroBJItrI{ ltowroglItni aupo6l r

xoaxcialuHlntt i ropn:olral unt'tuti uapaMll tlorop. npoKarHi aalu' ruecrepni

Touo) 3 MiHiMi3oBaHoIo 3oltolo ruilrynann.r, B roMy rrucJlr pBHoplaHlx( MerallB'

Hanpfl ruraa cTaJrb-Mllb TOILlO.

3a p*ylrraraw aunonanoro lireparlpnoro orJUI,4y' c$opuy:rroaauo nery ra

*on^p"ani iagaqi qocriuxeunr ,arrx lupiurenna o6paaoi ua1'xoroi lpo6neua'

O6rpl.nroaauo raKo)q [Io aJrt po3lrupeHHt cQep 3acrocyBaHgq ElIIfI PM

neo6xiffro lpoBecrrr pr4 4oc:ri4xenr g,rr 6ilrur aera:rr'Horo nlraueuru Qi:uxo-

xii,ri.rHrr( i rerurolracoo6uinnux npouecis. xri nporirarorl Ha noBepxxi KoHTaKTy

ur:rary i uera,ry, npo uo fiae Mosa y rexnolori'*rux po:ainax ,4uceprauiT'

Y gpyrouy po:rilri nurouaao nopinnalrnufi aua:ri: yt'loa nporir<attrr Qi:utto-

xivi.rHrr( 
-i 

ren:rouacoo6uinnrry npoqecis Ha ocHoBHIlx noBepxrl;x s:aevo.4ii

(n:riexa na ropui rurparnoro eJIeKTpo.4a' Kpannt B IlJraKy' crpyMlHb, KoHraKT

mjraKoBoi Ta MeraneBoi nann) elexrponuaKoBoro nepenJraBy 3 Br4'rparHrlM

ererrpoaoM i s pi4<ulr MeriIIloM. [poBeAeHo nopianrun-r gaaruocri pa$irrynaru

MeraJI qrrMI-I TexHoJloriruu y cnincrarurrx yuonax (oanaxoBa MapRa crallr, oaHaKoBa

ri:rrxicm i xil'aiqnr.rfi cxnag rIlnar.y) ra qlrcrorl{ oaepxyBaHoro Meraly sa

HeMeraJIeBr.rMI-I BKJIIoqeHHtMIi. Ercnepuueurallno aoBeaeHo' lqo npll

rpaauuifinouy EIIII nnaKoBa ranua, neperpira rc 1873-2Q73 K :a paxyuox i'i

eJlexrpltrlHoro oropy, noeinrno marrrrb ropeub BrrrparHofo efleKTllora'

HaaaHo rarox xapaKTeprlcruKn Kpanenh/crplueHro B nopmHfir'Hrx npoqecax

EIIIII, qo icnyorr n cltcreui :a ognaroloi rr'racoroi npoalxruonocri nepenlaay, ra

or{lrtelro BeruqltHll rroBepxonb s:aeMoaii uurary i verairy &'tg tlllx sapiaHTis

TexHororii.
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BIJCBlTICHHS ny6rixauin<.



Y rpereolry porgi,'ri sa rpl'lrepi.nu noli6nocri HaBeaeHo pesynbrarx

po:oa,rl'nKis napaverpis pyxy ra narpiry rpale:rr pi4roro Merany B lnJrahy B

;;;;;; aufl'tu EiLn pM 3po6vsavev' ua airvinv aia. nprfiurrrx v inurx

po6or- 
"""r"" 

rpirepialrunx po:paxyurir, y qboliry po3Aild sanponoHoBaHo HoBr

aapianru rpanuuuux yMoB ra npl4nyueH6' mi rilpi:rutorr'cr 
"io -I"i::-"-i:

raeploi cQeprl. Art raxll>( yMoB BcraHoBJreHo, rqo :i s6irr'ueHHtM po3Mlpy Kparutt

Bi,D{rfleHHt InBLIAKocrl 11 p}xy Bta nporHo:oranoi :a Ctorcou Ant rBepaoi cQepu

tJo * d*"tpu .po"tu" - qNu 6inlrue po:rlip r<paruri, TuM 
'urBx'4{icrr' 

il' p}xy ra

si,Q ireHHt sia CroxcigcrKoi raoaelti e 6hruuul'I'

Po:paxynraru aoBeAeHo, u1o ciyuinr 4e$opr''laqii' pigxllx (panenb np]r pyct B

po.**i 'o-*y npu gpi6nouy po:rlipi e Hecyrr€Boro i He snrusae na ustltrricru

naAiHHt ra HafplB Kpanenl, a lpn :6im'urenui po:r'lipy cnopoqye ruBx'4(icrb ii pyxy'

iui, ourrptr;r*, 6-eiacorKosi ,4eSoplaauii rpanni ,uiauerpou 10 vv :uenurye ii

ursurricri ua 25-30 siAcorris ui,qro""o 
'rauAttocri 

plxy r.panni flpaBlrrbHoi

cQepuunoi $opulr.^ ' V .r"inepto-y po:qili, xrlrft Ha ayMKy onoHeHra e nafi6itrrru qiKaBI.IM 3

ToqKrr 3opy nalxoaoi HoBrl3Hrr ra npaKTticnoi qiHnocri arq HacryrrHxx

rexnororiqHl,Ix alnpo6yaaus, Teoperr-rqHo o6rpynroeano ra eKcnepl'rMeHTalrbHo

oo"nio*""o texrorroriro EIIIII PM ,uJUI orpuMalrHt rolrnogruiisr.o< srlr:rxir :

ierrrroctifir"r< cruefi l2Xl3 ra 38)GI3M@A 3 3ouoro 3'eAHaHHt rapanroBaHoi

rxocri a:rr poropie ryp6itt nonoro noxo,riHu'
gucelsnutr,I npolHo3yBal{HtM :a no6yaoeanoro MoaeJIJr}o npoaeMoHcrpoBaHo

m-nxxu onrrlui:auii reor'rerpwnnx napauerpir rpucraniraropa arl orpl{MaHIUI

KoMno3HTHI{x gllrrig : :ogoro :'eagarurr rapaHToBaHoi rKocri i r'riniMi:oeaHoro

;;;6;";. nporrrraBrleHHf. 3a aasuua :go61'eava, nepr'Qirauir po3po6neHoi

rur"*u-tnoi tuoaeri ga nut6unoto uporuraBJleHHt ra posno4i:rou xiuiqnrry

enelreHris a la6oparopnrx :nurxax EIII|I PM nora:ala si'4<IineHus pe:y'rsraria

po:paxyuxia lig encnepllMeHTajrbrrltx ,qaHrix 10-12 o/o, luo po6mr iT npllAarHolo &rI'

nparcriqHrrx po3paxyHKlB.

EKcnepHMeHTa,'rbHo AoBe,4eHo, nlo B 3JllrrKy-npororrrrry KoMrro3r'ITHoro

porop4 o,qJp^u"oro EIIII PM, npu piauux napauerpax rrJlzlBKt MtlKcI4MzlJIsEa

uE6HHa flpolnaBreHHt craHoBlrJra rle 6i:r"- tK 15-20 MM, ruo cxrarae 8-11 % sia

,uiauerpy 3nnrKa. qeii nora3HrrK e 3HaqHo MeHlIr'lM nopianano : EIIIII:i guinoto

eJreKrpoarB, ae MeraJIeBa aanna (nepexiAna soua) r 3,5-5,0 pa:6i:rr'ua 3a raKy B

*omo:ltttouY t,rllrxl Et-tlfl PM.

Ilpuaarnicrr rexnoloriqttrx peNlruin EIIII PM a:ir $oprryaaHHt 3JII.ITKTB

KoMIIo3I,lTI{oro poropa ,AoBeAeHo ueranorpa$i'rrulrt'rfi aocniaxel rtMl'r MErany

ao"t*u-npotot ny, na niacraei mux no6y'[oaano reprloxinerrvni niarpauu rutr

crarefi cuagy nepexignoi 3oHIr' luo .4o3BoJIIdJlo o6paru e$errnani pexlllc.I ix

repui,rnoi o6io6xrl. flora:ano ni4cyruicrr prr3lrKy ]"rBopeHHt B 3oHi 3'€'4HaHHt

rsox cranefi KprrxKl{x crp}'rffyp. tlllcrora Meralry 3oHI'I 3 €aHaHHt KoMno3llrHoro



3Jrrrr(a 3a BMiCTOM i pO3MipOM HeMeraleBlix BKrroqeHb BranoBLEa€ BlIMofaM .[o

MeTary EIIIn, slo Bu[[aBrteTlcs 3a I(rlacl.IrlHoro cxeMoro,

Y n'qrouy po:qi,'ri BrrKoHaHo po3paxyHKoBo-aHalrlrrl.lre ra

ercneprrMeuralbHe o6rpyuryaanaa r. :n. <ri6pu4noro npouecy), nlo noe,{Eye

e:rerrpouuaroslifi nigirpie uenicxy uera,ry i 6*nepeprne po:lreauua cta.tri

(EUfi+BP) 3 Meroro 3MeHIrreHHt reltarocri BI'rrtryBaHHt garoroslor 6es

nopyrneHHr Qopuynauna ii notepxni 4rx nupo6uuurea ,qosroMipHoi npo,q''K{ii

(sarororor sani:nu.IH[x pefioK i Bicei, naNrux 6a.rox ra ruaelepie rollo).

Ha npur.:rali 3aroroBoK pefioK 3 BucoKoMiuHoi crani BcraHoBJreHo' Iuo ,4JIg

6e:nepepanomrux s:rlrrxia 4ialrerpdu 500 utu:nuNenn-r rrrB[aKocrl po3JlrrBaul{t

seae Ao siarogiAuoro nponopuiinoro 3MeHIIIeHHJI rru6ranu Merareaoi BaHHU

(n,'Hrtri). [pfi rlboMy ,{ont pirrofo Merary, l1o uepe6ynae o gno$a:nifi :oHi'

3MeHlrryerbct 3 55 ,4o 20 o/0, uo e nepe,qyuoBoro 3HI'IxeHHjt ocloBoi flopr4crocr

aixsauii s rurxx :arorosrax.
KomrreKc .[ocni,{Neur, :rultia EllIII, BunJraBJreHHx a la6oparopnux 1't'loeax

nia ruraxor.r AH@-28M, [ora3aB, rqo 36inblxeHHt nsl'IArocri nurnl'aaHnx n4riui r

40.{o 20 Mra/xB ue noriplrye uarpo- ra uirpocrpyKr}?y Merary pefilcoloi cra.ri, ne

:uinroe po:no4ir cipxn, 4ucnepcuicrr uep:riry, uopQonoriro i po:uip neveralearx

BrorrcgeHb. KoHrartto-ctrrose 3BaproBaHrur 3 oIrlIaBJreHHtM pel4KoBoro Mera'ry

EIIIII ,unr o6ox ursliaKocrei BHTtryBar{Ht B Jrr'rroMy i 4e$oplroeanouy crani

IIOKa3alO' IUo MeTaII 3aAoBubHO 3BapIo€TI'Ct.

Y urocromy porai.li Haaeaero HJ.t3Ky BJlacHtrx aarlx i porpaxyHxia. nopyt I

:rireparypnnr,cl ,{xepeJraMr.rr .rxi uoxyt 6ylu ropuoruuu nplt npoexrl'eauui

rexroloriynoto npoqecy EIIIII PM aflt B]troroBreHIUI 3Jrurxis cyrtinrnoro nepepi:y

.{iaMerpoM 500...2500 tuu ra po:po6reno siAroni,AHi rexnororiqui perot'teuaauii.

[poBe,EeHo po3paxyHKoBo-al{aJliruqne ra eKcneprrMeHT:lJlbHe o6rp1'urynauna

ri6pluuoro npoqecy, uo no€rHye eJleKrporrrJlaxoerfi niairpia MeHichf Merany i

6e:nepeprue po3JIIiBaHHt cra,ri (EIIIII+EP) 3 Meroro 3MeHIIIeHrul t Bl.raKocri

BrrrrryBaHHr :turoi :arotosxu 6es nopylenn.a $opuyaanu.r ii nonepxai a;rr

alrpo6nuurna 4orrouipnoi npo,4yruii (saroroaon :ali:nuqrux pefior i Bicefi,

eaxxrrx 6aror ra rureaepia roqo) na npurura4i pefior : nucorouiqnoi crani'

Po:po6reno cxeull peanisaqii EIIIII PM e crcnaai ri6pu.4Horo npouecy art MEJI3 s

BH Kopr.i CraH HJIM crpyr'loniaeiauoro rplcra,l ira topa.

3acroclnaun-a EIIIII PM y erapo6nlIqrei pefioK ao3Bont€ 3HII3I'ITu InBlr.4{ocrr

Br.rr.rryBaHHJr 3aroroBKl.t lrariNe arprzvi 3a pax''HoK niairpiny uenicxy i, rrrM caMr'tM'

norparwru an1'rpiltrHro c'IpyKTypy, rri:rlnict ra oasopi4nicrl uerany :arorogru'r :i
:6epexenn-n'r mocri ii nosepxri. 3anpononoaano nepclreKrr4BHl cxeMll

rupo6nuuraa pefioK ereKTpon[aKoBl.lM I]epenraBou aa cneuiani:oganoMy MiKpo-

veiatryprifiuouy :agoai TexHiKo-eronouiunnu po:pa,ryxoM aoge,4eno rexHi'lrry ta

eronoui.rry aorlinr,Hicrb 3acrocyBar{Ht eJleKTpolrrJraKoBoro npoqecy 3 pi-{KxM

MerarroM ,{JIt rupo6nl{uraa r:rut<in cyui:buoro nepepiry BeJIHKoro AiaMerpa'



BraKoHani 3ao6yBatreM po3paxyHKli cBia.{arb, qo nplt oaHaKoBifi .npoaylcrllBHocrl 3

EIIIII, npoqec EIIIII PM r',roxe ga6e:ne'rrrfi cyrreBy eroaouiro Brirpar Ira

e:rerrpoeuepriro, uo niarpuaae nepcne(Tl'IBy ruupoKoro alpoeaaxeuua raroi

rexnolorii ra o6ra,qHaHHt B npoMlrcJroBocrr.

3ara.rsni BItcHoBKn no ,qucepraqii ra amope$epary 6a:ytorucl ua

BrrKrraaeHr4x pe3ynbrarax slacwrx Aoc.ni,qxenr i :rireparlpHrx axepenax, ra .(arorb

ueo6xiaHe y-sreuHg utolo :uicry po6orl Ta BrrKoHaHHt rrocraBrenrix y Hei 3aBraHs'

Cnucox enropucranlrx lireparypuux axepen oSoplr,renufi sianoaiaHo ao

rpafiurrnx craraapr ia.

,{ogarxu Ao AllcepralliiHoi po6orn 3acBi['r]'rorb I{aMlprl

elerrpoueranyprifiHoro 3aBoay <,{ninpocueqcranr) BlrKoplrcrarll peKoMeH4auii

gAo6ysa.ra no ynpan:riunto .anicrro rr,rera:ry n lpoqeci EIJJJI (dodamox A) ta
ni,ryreep.axqmn BI.rKopIacraHH{ uarepia:rin gucepraqifiloi po6oru ni4 vac

BrixoHaHrit cry,ueHTcbKnx uayroro-4oc:ri4nuqrtttlx po6ir, aIinJroMHIrx i anlycxnrx

po6ir 6ara:raepia i uaricrpir, rqo nanvarorrcq:a cneuia,turicrro 136 - Meraryprit y

HTTy <KulscbKlrfi uorirexniqrui incrurl'r iueni Iropa Cixopcrroro (dodamorc E)'

fluceprauir n uinoruy ao6pe oQopt'Lilena, Harr cana fpaMornolo rexHrcHoro

MoBoro, xapaKTepl4:yerrcr qiricnicrro :a :uictol.l,,4ocrarHbo Br4coKuM HayKoBI{M

piraev; aenci 3ayB&I(eHru[ no ii o$opv:renuro HaBeaeHo Hfixce. Ha3Ba i

o$opv.:remlr aucepraqii gianosiaae auMoraM MOH Yrpainu. 3a cBoiM 3MlcroM I

pirurc aoc:riaxers. ro cBoiii 'taaeputeuocri i nparrlruuu pe3ynbraraM aaHa po6ora

nianosi.Aae auvoraM, qo npeg'rsnnorrct.{o AoKropcbKlrx al'rceprault.

4. Hayxona noru:Ira ra rIpaKTIiqHa rlinnicrs orpuuannx pe3yrbrariB

Ocnogltuurz eJleMeHTaMrr, IKI-IM npr-rraMafiHa HayKoBa HoBri3Ha.{auoi po6oru,

e po3BrrHeHHt reoperliqHllx ytBJler{b rrloAo Qi:r.rro-xiuivnux fi renrouacoo6lrirurx

upouecia rpu EIIIfI ra po:uupeHHt Bl.IKopricrafiHt eJreKTpoIIIJIaKoBoro npouecy 3

p|qrlrlr ueralou, txufi no€aHye 6a:oei Moxnuaocri eJleKTpolrrJraKoBoro nepenraBy'

o6irpiey ra nirxusreHHs. ,D'rt o.aepxaHHt cyui,rsHrx i xotunorrr rux :,ryrttis

npamuuuo neo6uexenrx sa po:vipotrl ra Macorc.

Tar, li4nocno HayKoeoi Hoall:Htr \4oxe nTH MoBa upo Hacr]'rlHl noJroxeHHt:

- 6asyrovucr Ha ercneprrMeHTalblrux p*yJlbrarax ruoSo analorifilroro avicry

cipnlr y uera,ri nicna o6po6rn cnoco6anu EIII|I ra EIII|I PM - tK aoKa3y noBllorll

ggacvoaii vera,'ry :i ttt,taKoM ra aclllri,rquii HeMeraJlearx ex,'rrcqegl sa neNi

rtreralegoi Ta lraKoBoi eauu - :aooynauelr )'neplue eKcnepxMeHTallhlro aoBeaeHo'

ulo npx KnacrcHoMy EIIIII nriera ra ropui e,rexrpoaa ne e rupima"lrnoro craaierc e

npoueci paSinyaauna;

- yflepue aua,ri:ou yuor nporirann.r Qi:uro-xillivnrx i Macoo6MiHHItx

npoqecia a cr,rcreui unar-ueta;I npri eJreKTpoluaKoBoMy nepenllaBi : eurparnur't



eJreKTpoaoM 1 3 praKrlM MeTaJroM noKiBaHa B.{Blr MeHuIa noBepxHt pearyBaHHr np}r

EIII|I PM nopiBHsHo 3 KrracriqHrrM EIIIII (r xoe{iqienrou :anonnerax 0,6-0,7).

flora-:aHa ruo;rcrusicrr roganru uerary .qo Kpncrani3aropa 3a 70-90 fpa.ryciB Br.DK.ry

TeMneparypy, lIIo Ao3BoJIt€ 36irbutHru npo,4"nrunnicrr tpouecy EIIIII PM
nopiaaano : rcracr,rvnzu EIIIII 4o l5% npr.r 36epexeHHi TaKoi x rKocri 3nurKa;

- yfleplIle po3paxyHKoBrrM rrrJr-rD(oM 3a MoaeJurro, rKa BpaxoBy€ noToKll B

o6'eui pigroi npanri, au:navero npricKopeHHr ii pyrry i:6inruenn.f, aiaxxrreHHf

ursuaKocri a|q upotrosonarroi sa Crorcor{ 5,r-f, raepaoi c$epr.r roro x 4iauerpa, axe

3pocra€ 3i 36irr,meHH.n\.r po3Mipy Kpanens (npu giar'aerpdx 3...10 uu Ha 3...26 yo,

ei.ryroe|qro):

- niaraepaxeuo. uro cryninr ae$opMauii pinrxx Kpanerb npl.r pyci B po3nnaBi

mrary :6inr,uryerrcr npr.r:pocranui ii po:r.ripy (srl0,3 %.{nr Kparui ,{iaMerpoM 2

MM Io 6 o/o .{nt Kpanni 10 ur,a) i sr'.renurye urau,uricrr, ix pJxy (na 25...30 o/o ttrs
Kpanni AiaMe'IpoM 10 uu (0,447 nporu 0,641 wlc pyt npaau.nrnoi cQepu).

lI{o4o nparrNvnoi qiunocri po6oru onoHeHT 3a3Haqae Hacr}.rui uoroxeHHs:
- 

',rleprlre, 

B crpyMoni.qBiAHoMy xpucrari:aropi (CnK) BrzroroBneHo npororr{n
poropa - KoMno3lrrrurfi uurox giauerpor'r 180 uu, r .n<ouy npor.nrcricrr, nepexigr.roi

:onn :vissoro cruraAy e MeErrroro 3a 11 %o tiauerpa 3nrrrKa (15,.,20 MM). 3a

nporHo3oM uarelrarravnoi rr,rogeni nportxHicrb uiei sol n:rulrrax 4iauerpou 700

i 1200 ur'r cx.:ra,qe 12...I5 % (100...120 i 150...160 MM, si.unoai4no);

-olepxanH noAarb ui po3BrrroK yrBJreHHt npo MoxJII-lBocTi 3MeHuerrHjr

uau,urocri po3Jrr4BaHHr na MEJI3 ruJUxoM eJreKrporrr;raroaoro ni4irpiry venicry
(npouec EIIIII+EP) : ueroro noKpauteuHr euyrpiururoi crpy(rypu 3aroroBoK (Ha

npurcra4i peftxonoro uerary), Mo4e;loaannx raepAHeHHr 3aforoBxr4 .{iar'lerpov 500

MM 3 niAirpiBoM MeHicKy CfIK npofHo3ye cKopoqeHHr rusul6ocri po3:rrrBafiHr B 2
pa3u, uo 3MeHrrrlrrb ruu6uny uera.netoi aartrrftyrrlr a 3 pazu i npornrcricrr
groQa:aoi:onu na 35 04.

- Bl,rKoHaHo po3paxyHKoBo-aHaiiru.rue ra eKcnep[MeHTarbHe 06ryyHryBaHHt

ri6pugHoro npouecy, rqo [o€AHye e,leKTporrrlraxonui o6irpia MeHicrry Mera,ry i
oenepepaHe po3nuBaHrur crani (EIIIII+EJI) 3 Meroro 3MeH[reHHr rrrBr.r.(Kocri

Blrr.tryBarrHr Jrrrroi 3aforoBKu 6* uopyurenn.r $oplqcauua ii nonepxrri ura
Bl.ipo6HI.IurBa AoBroMipHoi upoalxuii (:arorinrn .unr 3ari3Hr-r.rHrD( peioK i Bicift,

raxrllx 6anox ra umerepir rolqo) Ha upurlagi cyqacH[x peftor : nucoxorrliunoi

CTAJIl;

- Br.rKoHaHo po3paxyHKrr ra peKoMeHnaqii Anr npoeKTyBaHHrM TexHoJtoriqHoro

npoqecy EllIfI PM Br4roroBreHHr :rurria c;ruinrnoro nepepi:y ,4iaMerpoM 500-

2500 lrlr.

5. Ilosuora suKnaAeHHq ocHoBH[x pe:yJrr,raris ar.tceprauifiuoi po6oru n

HayKoBnx ny6"rinauinx ra anpo6auir po6or[



Pesynmaru qucepraqii ony6:rixoearro n 29 nayroaux npaulx, 16 i3 HID(

3aaoBorrHsrorb BHlrorau sirnosiasoro <Iopr4ry> MOH Vxpaina 4o rry6:riraqii, 5

t6 l3

po6ir rneceui lo peecrpy uixnapognlrx Hay(oMerpurrnux 6a: SCOPUSAVoS.

Ocrorni nonoxenH.r i pe:ynsraru 4nceptauii ,qononiaa.flllcs Ha 22

uixuapoanrx Ha),'KoBo-flpaKrlrrrHr.rx ron$epeuuixx ra orprrMaJu no:ururrry ouinry

uaJxoaoi cnhrnorn.
Anari: rry6liraqifi 4ae rigcraay BBall<artl. rrlo uayxoni noloNenru' BhcHoBKI.l

ra peroueuaauii, rri orpuuani n 4uceprauifinifi po6ori, noauicrro erceirrreHi s

Ha)'KOBlrX npaqtx ra BucT)max.

Arrope$epar gucepraqiiinoi po6oru

noJroxeHrurMr4 4ucepraqii i,4ocrarHr,o
pe3ynbrarn, orpr.rMaai sgo6yra'reu

ireHru.rHHii 3a 3MicroM 3 ocHoBHrrMlI

rosuo ni,4o6paNae ocuoani nalxori

6. 3aYnaxennn no Po6ori

[arouu po6ory n ui:rouy no3[raB]ry ouinry.:sepraro yaary:go6ylava na

HACT}'ITTIIIX 3AYBAXEHI{'X; BIIKJIAAAIO 3AYBa)(CHHJI B qEP|OBOCTI HE 3A 3HAIIEHH'M, A 34

rencrov po6oru:

1. Xaparrepusyro.ru y rcryni ra aeropeQepari arrya,rrnicru po6orn,

:.{o6yaaueu, Ha MoIo ,q/'I\.rKy, He.qocrarHbo o6rp1'nroaano - r{oMy 3acroc)/BaHrul

EIIIII 3 piarcrM uera,'rou oco6:runo axrya:rr'Ho prrx eupo6nuurna enutxia :
ren,tocrifi rltx i Bl'rcoKoMiqHr'rx sra,re[.

2. -flr nxe sa3Ha.reHo BII{e, MoxJruBocti ouropuctaunl rexHororii EIIIII-PM

aJrr Aocrrrb 3HaqHofo copraMeHTy elempocra:ri He Brx;rnKalorb cynmiry. Oaaar,

rrlo crocyerbcr Br.tpo6uuqrea iuaricrpa.'nnux pefion upeuiyu x.iIacy, ro y $axinuir
icrryrorr nenni c1,r'crieli g aorlilrrlrocri suKoprrcraHHt aal{Irx pospo6oK ,urrt MacoBoro

aupo6uuqraa noai6noi aosroMipnoi npo.ryxuii. I-{r ueranonpoxgui-a nepeg6a'rae

Br4xopucraHHrr BHcoKonpo,nyKTIrBHra eupo6nlrurx arperarin, y r. q. Kr-{cHeBo-

ronaeprepnoi nraarul, nosanivnoi o6po6nu, a B oKpeMI{x B IIa,qKax - Bahf}MHoi

o6po6ru uera:ry. I{e ao6pe rigouo :ao6yaaueni, .u<a na crop.5l aua,ri:ye nuraunr

neo6xi,{socri gacoroi sKocri peioK .{:rt er'rcoronsnaxicnux uaricrpa,refi, uto

:abesnevyerrc.r cave no:aniquon o6po6roo : o6os's:Koal'rr4 BaIqD tryBaHHtM.

EaxaHo orpl,IMarli notcHeHHt 3 Ilboro [HTaHHt nlA qac 3axxcry.

3. V po:ahi 2 ua crop.81 :go6yrau 3a3Harra€, rqo npz 6iru,u nuxvii
reureparlpi unary EIIIfI PM:nuxyerrcq g'.s:xicrr [IraKy qu ne e qe rexsiqsoro

oflncKoro? Eo saaani y po:aini 5 Ha plrc.5.20, 5 22. aucepralnou HaBlaKu sirKo

IIoKa3aHo 3HHXeHHI g's:rocti rlraKosoro po3[naBy npu 3pocralrHl reMneparypu.

4. Ha ni.qcrani eI(cIIepIiMeI{TarLHIix .4ar 'rx g.{o6ysa'reM aoBo4rirbct, uo npt,l

x.:racu.rHoMy EIIIII nriexa lrera,ty na ropui e:rexrpoga He € BHpiEarbHoIo craal€ro B

upoueci paQirrynannn ruerary ai,q cipKn, ocxi-rbKl npu EIIIII PM ,uocqraerscg rara N

crynirt paQinlcaaHt Meraly aiA cipxr.r 3a pax)'noK nsaevo4ii ueraly :i uutaxou i



acl,rMin{Llii HeMeraliqHrD( BKrrorIeHb Ha Kop.4oni MeraJ/lrJIaKoBa Bar la Ane sl(

i"*o" r- 
"uu"o"o"x 

aaHux, pi4ruii rvreran, arldi nopuionuo gogaeaeca e pilry

BaHr{y, TaK caMo e ereKTporu,lar(oBofo roxoa)I(eHH{' ro6to gxe npofiuroe

eianosiAHe paQinynanua Ha rleprnoMy erani o6po6xu' 9u epaxoeauo ue npu

ropinunrui rexuolorifi ??

5. Bucrogru y al'lceprarlli (posair 3) ra arropeSepari (crop ll-12)' rxi

,poOn""l-"u rrigctali orp,naa"oi :,qo6ynaueM maremaruqnoi uo'le'ti' He

BpaxoBylorb noBHoro \4lpolo por6pt-llxyaauHr crpyMeHt veranry Ha KpaJrnl' uo

ili"i;;;;";;;; nrio"oi' no"tp""i era-evoaii no vetri veran-ru:rax v uifi

crryauii, na,uYrucY ofloHeHT4 aopeqHo 6y'ro 6 suropucroa)tsarlt $i3lrquy MoaeJrb 3

BrrBrreHlyr noaeainKl,I arpy*"n" ""t-y 
t IJIaKosoi BaIui, pe3yJlbTaTl] lttoi llor:ru 6

BuKopr.rcroByBarrrct B noaaJll'Inrix po3p*yn** ttuput"tptu nnuu*Y u-IIIfjI-lY:^-^--
'6. 

B qrovy x po:Aili 3 npu pospaxynrax xapaKrepy p)xy i EarprBy Kpanenb

piaroro uerany B posIIJIaBrIeHoMy Innah? I{e tpT":-":t---:3-Tcrb rHreHcltBHrrD(

roronis [Dlaxoeoro po3rulaBy nia gnrusoM ereKTpoMarHiTHI-lx cltJt' lqo Malorb

uicqe npu enexrpou:raroaouy npoueci'

7. Fe:yuoeuo, KoxeH aBTop llax g:racgi r'ripr'aaannx uoao norlqHocrr ra

nocri.losHocu BriKJraaeHHt tur"pi-y. A.'re ua gyury oroHeHTa' 6yno 6 louhr'no

yci nnraru uoao MeroarlKu e(crepuMeHry ra o6na,4raun-a :rpyrryt11 
l-:-l^p"i:,:

nhporai,". To,qi 6 ue 6y:ro neo6xignocri g nesuuMu noBTopaMr4 aeK IhKa pa3tr

ritr""vJtt 
""0"p"-p"y 

nit vtu-l+l (crop'88, crop 184)' uerorury ra o6ra'4raun-r

a- 
".t-o.pu6i"oui 

aocrilxerlr' (crop'91-92, crop 190, crop-204) rouo'

8. flo neueraleglIM BXJlroqeHHtM' Ha 4''rury :4o61'aau4 HatBHrcrr' y

KirqeBoMy 3JrI.rrKy cKrtaallxx BrcrImlIeHI' cucreun Al-O-Mn-S-Si (crop'93)' rrulx ue

6y:ro:uaigeno a vgtatli BllrparHoro eneKTpo'qa, csiaqllrr' uro ur BXrIoceHIxI

t"o^rn*"" exe na craaii nJraBJIeHHt €neKrpoay' He :anepe'ryrovu urouy

TBepaxeHHro, nocliJlarccb Ha cI-IcreMI{e gocli4xeltr-r IreMera[eBrrx BKJIIoqeHb y

po6ori (ATnac Mmpocrp)'Kryp HeMera"IeBrrx BMroqeHL) anropia B'II IlipoNxoeoi

ii4.Io. -f,u""*o, B.i). Jl1'uroea ra onoHeHra, ,qe aerafl]'Ho o6rpyrroeano iuuuft

lrexani:tr )TBopeHHt arraloriiigux 3a cKJra,aoM Ta orllicoM EeMer?lreBrrx BK;rroqeHb

l""t"rr ftltt-s-o-nl a npoqeci npucra,Ti:auii uurxa npu Qopuynautri orclt'uno-

cylrQignoro po:uuHy cKJlaunoro cocraBy' 
_

9. 3aysaxeuua uoao ot[opu,reuru poboru:

- aui"i 
"u 

crop.83 ra 84 AoorisHo 3a3HaqeHo' luo po3Mip Kpalenb Merany

:arexfiru sia aiaverpy eneKrpo'S ra urinsuocri crpylry:

- Ha oKpeMllx pucyHKax, ae HaBeaeuo $oro lrirpocrpyrryprr 3pa3KlB MErarry'

nigcyrui noxa:uuru s6irl'ureHHs :o6paxeuur - puc'5'3 6' 5'45' 5 53:'

- e oxpeui nenaa.ili nupasu - nittpllo"a4, <a:rx qg olliuur'ao" '> na crop'219;

aey:rogxenocri y :ariu'renurx orir - <<flopiluxlbHuii aHanb- " Ma!QTL" ')) Ha

crlp.79 (mpe6a - uaQ, <<uoxtuaocri " ne ,Eo3Borrtc) - crop 166 (mpe6a - ue

dBgonflpuzl Touo:,

10



- repMin <GTop HHa Mera,rrypri$> 6afaropirlHo BxlrBaerl'c{ yclMa QaxrButMr{

r{e B TOMy 3HalIeHHl, sK nponoHyerlct 34o6yBaqeM Ha crop'241' a e

3afaJlLHonplIfiI{tTolo Ha3Boro .qnt niArarry3i, tKa 3afiMa€Tlc{ MeTalroop}xroM'

7. 3ara"rsuufr nucnoeox

Bxa:ari sayraxenH{ He 3l{I4tg,'Iorb :aranruoi uo:lrrugtloi ouiHKr-{ ar'rcepraqii

floriurro f.O. <Hayroai ocroru eleKrpolrlJlaKoBoro npoqecy 3 pt4KI.rM MeraJIoM '{JIt

oaepxaHrur cyrinnrr,rx i rolrno:urnux :nutxie>, fl(a e iaBep[eH[M HayKoBr'iM

ao"oi.q^"tott, lto posa'r:ye BarclnBy Ha]'KoBo-rexuonoriuny upo6lelry

ui-ngu enru eronouiunocri EIIIfI, nrocri ra cra6futrnocri xor''rn:rercy uacrr'rBocret

ren:rocrifirrx ra gncorouiqnux crarefi 3a paxlrtoK crBopeHHJI cllplltrJll'IBlTx )'I\4oB

pa$irrynamu i Qoptuyaamra s:rurrir.' 
luc"ptauift"a po6ora sianosiaae nuuorau nprrrin 9, 10, 13 (IIopt'{Ky

npricyaxeHHt HayKoBIlx crylenin>, 3arBepaxeHoro floctaHoaolo Ka6isery

friini"rpin Vr<pat'"" sir,24 runlfl 2013 p. Ne 567 uoao aorcopcrrux auceprauiil, a ii
aerop, |IO,TIIIIKO fansa Orerciinna, 3acrryroBy€ Ha apucyaxeHHJt HayKoBoto

"tyni"" 
gorropu texHi'mux nalx sa cneqia,rrnicrlo 05.16 02 - Merarrypri-r vopurx i

KonbopoBhx vera,tia ra cneuia,luHrlx cfl-nasie.

OQiuiinnft ononeur -
3aniryeav radoparoPiero Iucruryry
6ioKonoiaHoi xiMii iu. @. .{. Onvapenrca

IIAII yKpaiHB' Aolcrop rexHiqHrlx HayK'

npor[ecop, 3auryxeuufi ginv nayrcu i rexuixn

Vrcpaiuu, "Iaypear ,{epxannux npeuifi Ynpa

<14)> 0z*t"2, 202r p.

flignuc npoQ. g.r.n. C f. fpuueuxo sac

C.I. Ipurqexxo
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