
OT3I,IB
o(DIluxanbHofo onrroHeHTaj AoUeHTa Ka4]eApbt (Matx]iHbr 14 anIlapaTbl nuu]eBbtx

npoLI3Bo!crB>) (DfEOy BO (BopoHexcKuii focylapcrBeHHbtii yHxBepcfirer

fiHXeHgpHbtX TeXHOnOfIii), KaHnxlaTa TexHtqecKrlx lrayK, ;loueHTa

K,rroqHHr<osa Anqper I,lnauoauqa Ha Aricceprarlnounyro pa6or1,. BoroMo,rosa

B,raAr.rnrnpa lOpteel.ila <Pa:pa6orxa r.J HayqHoe o6ocHosaHr.re upouecca
y,'lbrpaqlh,tbrpaquoHlroro KourleHTpxpoBaHnr ,.1 !eMuHepatH3ar lflx no.teurprroi.t

c618oporKti) npencraBileHHor.I Ha concKaHxe yseHoi creneuu KaHIunara rexHu_
rtecKxx Hayx ro cIIeu[arhHocTr.r 05.18. 12 - <llpoqeccbr rI annapaTbi I],1uleBbrx

npousBo!c1B)

AKTya,'rr,HocrL TeMr,I Br,rnoJlHeunoii guccepraqun. B npoqecce npon:_

BoAcrBa cltpa o6pasyrorcr rar[e BIiIbr BTopxgHofo j\rororrHofo crrrpbr, KaK Mo_

roqHat noncbrpHar cbrBoporKa rr npol{blBHble Bonbr, coAep)Karrlxe lro,roro. f]o
qauulrn MeNgynapoguofi uo,rovnoii accorlr.launx, x3 140 N{JH. T cbrtsoporr(rj, lo_
ny.raeMoi1 e Mrape, lo 50oZ Ha[paBnrercr Ha oqtcrHbre coopyxeH{r.

{accepraunr Forolto,roaa B. IO. nocs_suleHa coBeptt.teflcrBoBaH].jro \1ero-
goe y,rrrpadu:rmpaqlioHHofo KoHrIeHTpupoBaHur x aeMfiHepar143auuu roncbrp_

Hou cblBoporKt{, Koropat N,lo)I{er ta;trlct LlcrortHt'rKou noJtuotleHHbtx de,rxoe,

KOTOpbIe, B CBOrc Orlepelb, colepl{aT He3ar,teHr,rMbte a\4 ri Ho K}.tc,.t or.bt. 1lcfIoitr,3ye_

MEte opraHJJ3MoM .l:tr cr4HTe3a 6elxoe levenn, o6pa:oeantl revor"to6llna u

nJ1a3Mbl KpOBri_

Ilepclex'tllaur,rutt MerolaNrx nepepa6orra BToprJguofo Mo,toLlHor.o cbrpbs

rB,ttrorcr uev6pauHsre vero4rr. Pa:pa6orKa r HavqHoe o6ocHoeaurc coBpe\,rcH_

Hbrx rpoqeccoB nepepa6orrn Mono,lHoii cbtBoporKu Ha 6a:e uelr6parLubl\ \jero_

aoB Hepa3pbiBHo cBs3aHbr c nonuueHueu :QtfeKTUBHocrtr nepepa6orru Mo,roKa B

af porlpol'lbtrxneHHoM Kot\,InneKce.

{nccepraqnoHual pa6ora Borouo_,roea B_.ra!nMxpa lOpoeau.ra rjalpaB.qeHa

Ha coBepueHcrBoBaHLre [poqecca yll;rpa$l,rrrpaqloutrofo KorJueHTpilpoBaHr.jr ii

AeMnHepajru3arlurl llolcbrpHoR cbrBoporKrJ, a nonyqeLrHbre aRTopo]\.1 pe3yJb-r,arbl

coorBercrBlrot frocrdareHHoi,i savqr,oii ue,ln I peujeHxH p,lc(\4atp dae\toi.l HJ_

ylHofi npo6,reurr. B ceg:n c Br,rllecxa3aHH6rMj aKTyanbHocrb paccuarpueaelroii

nncceplauhx He Bbl JbtB,le I covHeH,lt.
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Hay.ruaa HoBU3fla. Hayvual uoeu:na npoBereHHbrx r,t cc,rerloeau u i.r cocto-

rT B TOM, {TO r.r3yqeHbt K[HeTULtecKr]e rJ TexHoJtofurJecKjte 3aKoHoN{epHocTlj npo_

qecca y,Tr,Tpaqlu,lbrpaurroHHoro KoHUeHTpxpoBaHIJt u leMtrHepaJfi3arlrlu norf-

chrpHorl cbrBopoTKtr, B ToM ghcire c uMitvr'rbcHhll\,1 [oIBoAo\4 rora. flolylenlr u

H HTeprrperrJpoBaHbt Sxcnepu\reHTaJ'rbHbre /taHtrbre tro Ko3OrbuuLreHT) 3alepxaHxrj

yAenbHor'ly rroToKy pacrBop[renq, Al1eey3],roHHor{.v noToKy u ro:cforur.renry

pacnpeneneHl,It ylrrpacplt,rrrpaqaoHHofo KoHrleHTpxpoBaHuq r.j reNllrHepaJiu3a-

[xrI noAch]pHou cbrBopoTKlr B 3aBrrctiMocTr.l oT KoHrleHTpauux, TeMnepa.r].p1,r j Be-

nrlr.ruHbt xMnynbca roKa H B].1Aa rrony[pouuqaeuoii vevOpauu.

flo.ryveHrr aunpoKcuMaUr.roHHr,Ie 3aBrrcaMocrx r.r qrJc:teHHbte 3HayeHU-r3M-

nHprJrlecKxx xo:rfdrrlqueHroo rlnq reoper[qecKoro pacqera x r]poi Ho3r.rpoaaHr.1,

l(o3QQr.rqueHTa 3aAepxaHxrj Kos0dlfiqrieHra pacnpe!eneHx'l, 4ncf(iy.tuonuoro

Iroroxa r,t y,qe,tbHofo norora pacrBopitrenr npouecca y,r urpa$ ul s.rpaun ou Ho ro

KoHueHTpr.rpoBaHur x Aer{rrHeparu3arlrin no,qcbrpHoii cbrBoporKx, B Totv qxcre c

rMnynbcHLrM nonBoaoM ToKa.

BbrrereH tr MareMaruqecKr or],lcaH r ororlH o-4u (lrfy:uoH H r,r it \{e\aHr3[l

rlepenoca pacrBopeHHofo BeulecrBa x pacrBoprirerr npl y"lrrpaQn,rlrpaut'toHlto\l

KoHqeHTpItpoBaHt4I,1 u IeMlIHepanu3aUxII nolcbtpHofi cbrBoporK[.

Pa:pa6oraua NfareMarlzrlecxar t!{onenr, npoqecca y,tlrpaQu:r l r.pauuon u oro

KoHrIeHTpl.ipoBaHur ri leNlxHeparlr3aqnu nolcrrpuoii cbrBoport(r.J c u N,i rryr,i bc H b|\,1

IIOIBO.4OM TOKa, yq[TbtBaroular Bj][ItHr.re SnexTp[r]ecKofo r4i\{uy,lbca Il BeT LIfiH}

ocr\'rorr4rlecKofo IaBneHnt pacrBopa [oncLrpHoii cbrBoporKlr. Moge,rl lo:eo,rler
pacc9r.rrr,iBarb xoHueHTparI[t'l pacrBopeHHr,Ix Beu]ecrB i.r o6.reuut paclaopr.ire,t.r o

Kai\{epax IlepMeaTa Li peTeHTaTa.

C.rerIeHs o6ocHosauHoctn HayttHbrx rIo",loxeHUi, Bt rBoj]ots n peKoNreH_

Aauurt, lrx AocroBepHocrr,. Co,qepxaqnecx e pa6ore no,toxeur.jflr Bbrtso]tbl ]l pe_

KoMeHlaular ocHoBaHr,r Ha HayqHbrx noJloxeHilrx, o6uenpuHmux reoperxqe_

cKax 3aKoHoNlepHocTqx) onuparcTcr Ha Ilonyr{eH r-rbre c.pl{cKaTeJre]\{ tKcnepxNleH_

TaJIbHbre .{aHHbre r.I tB.JrrroTct ux noflrgecKr.Ii{ cnelcTBUeM. B paSore o.rc}.TcTByKtT

B3alMHO npoTl,IBopeqalqfie noloxeHut a abtBolbt.
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CSopl'ry:upoaaunbre B A[cceprauxx HayqHlle notor(eHUq, BbtBoAbt fi pe-

KoMeHnautlx noJrHogfbro orpaxaror pe3y"rbrarbr pa6orur, o6ocuoeaH6r u nocro-

BepHbt, Lrro nolTBepr{Iaercr o6unpaulr 3KcnepriMeHTaJbHbrN{ larepuar,roNr, lo-
BTOpTeMOCTbTO pe3ynbTaToB ri coBnarleHr4eI,t frlnupuqecxux naHHblx c tpaKTUqe_

cKl]Mu pe3yxhTaTaMI].

O6uaa xaparcrepucrnna pa6ou,l. flrcceprauur cocrour xl BtseleHr,rr.

l{Tn fr'raB r{ BbrBoAoB, cu[cxa ucrlo.it yeN,rbrx llcrogHuKoB u lpu,roxculli. !uc_
cepratlltt colepxur 191 cTpaHuuy t\,ta[tltgoltrcHofo reKcra, B ToN,l rllc,re .ro pt1-

cyuxoe, 25 ra6,ruq, cnucox tlllrripyeMhlx tlcrovHllxoB, roroplrii ex.rrcvaer l3g

Halluer-roeann[ ny6twxaqu oreqecrBeHHr,Ix I :apy6eNnrrx aeropoe.

Anccepraurr{ HarrrcaHa rpax,rorHo 14 xoporxo oOopllJeHa. Crpyrrvpa pabo_

Tbr coorBercrByer rpe6oaaHlalr K AllcceprarlxtM Ha coticKaHue yleloi.r crenenu

KaHIXlaTa TexHt,Ir{ecKl1X HayK.

Ilpaxruuecxaa 3HaquMocrb. B paOore npe.q,toxtega qrc"[eHHa, pearu3a_

IIIir MerolllKu riHXeHepHofo pacvera y,r paQtunbrpaul,1oHHoro anIlapara tl_r]oc-

xoKar,{epHouo rnIta, BKJlo.jatoular onpeAeneHte pa6otei:i n,louta;1u. ceKuxorjupo_

BaHr.j{ annapara, oueHq/ reMneparypt r HafpeBa r.i 3Hepfo3arpaT B npouecce yJbl:
pa(tu,rrrpaquouuofo KoHueHTpxpoBaHxr x.qeMuHepantr3auxrJ rrorcbrpHol] cblBo-

poTKr.r c nM[yIbcHr,tNr rror]Bo,{ot\{ roxa. cougere,ltcTBo o pefucTpa{xu npofpa[1_

vrr grr 3BM lvl 2013618596.

flpe;,roxena {ric:reHuar pea,'r[3aur]t MerolltKx onperle_reHur nepllola

eyHXrlhoHr.rpoBaHur nonvrpoHuqaelrlrx lrell6paH B npoqecce v,rrrpa(tn,rrrparlu_

oHHofo KoHrleHTpupoBaH[,{ u,qeMuHepanu3aur,Jr4 floJcbrpHoii cb]Bopo.rx1.1 c r.iNt_

ly:lbcHbrM rrolBo.4oM ToKa, tttt3Bontnrqar paccrurbrBarb nepnoa cpyHruloullpo_

oaHnl neu6paH go ux Qa:n-recxoro pa3pyrrteHtr. Celi.dere_rrcrno o per rcrparlfiri
nporpaMMhr nrrr 3BM N! 201461534I .

Pa:pa6orau uev6pauunfi alnapar. paSoraruunii ortr joBper,rerHo B rpex

TexHoIoffirrecKux pex{nMax: KoHueHTpr4poaaHHer rleN,ruHepaJ,ru3arlt_t, I] oxnaxne_

HI{e unx HafpeB nolcbtpHot cr,rBoporKx. Hoer:Ha rexru{.iecKofo peuleHr_j, noa_

rBepxAeHa [areHroM ]\l 2532813 RU. Pa:pa6orannrrii alnapar tlpuHrn.K pa3pa_

6orre na OAO <TA|AT> nu. C. tI.,rl suruua r. TaM6oe.
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Pa:pa6oraHa ltpotpa\,rNra !rq 3BM. rrtl3Borrrou]ar paccgtrrblBarb KoHueH-

Tparlnu pacrBopeHHllx BerqecrB u o6,r,eMbr pacrBopu.fe,rlr B Ka\lepax nepMeara u

pereHTara y,rr,rpaQalrrpaqnoHHofo aDnapara nnocKoKaMepHofo ruira [p].i KoH-

qeHTpripoBar{}.[] I{ IeMrIHepa]rx3arlnIJ llolcbrpHoi cbtBoporKll c r.i M Il\r.rl bc r]b^,1

nolBoloi{ rora. Callete,rlcrBo o pefflc,lpauxn tpofpa]\jN,lbr l;rr JBM
t\& 20 r 5614888.

Sxcnepnveuta,rlno onpe,{eneH6t paqrioHaJ'IbHbre ycroBtrr pea.lxJauru flpo-

uecca yJTbTpa{p[n bTpaquoH Hofo KoHueHTphpoBaHfir IJ ner,lriHepa"rHsauyfl non_

cbrpHoIl cbrBoporKu c I{l\4nyr'rbcHbtM noABoAoM ToKa: c tp r.l \,r eHeH uei\,1 vr,lbrpa_

Qil,rrrpaquonnrrx uev6pau ynM- I 00 trpli jlaBneHuu ] Mna, c HajloxeHuel\I

3nexTpurrecKnx uMny:rlcoB [epuoaoM I c, r,rornocuro rora 75 A/ivr2 u orBojloN,r

renJ'rorbr. o6ecneqreeallu{r.iv norrepxaH!re reMfleparvpbt ua yponHe 293 K.

flpe4,roxena ycoBeplreHcrBoBaHHar rexHor,rofuqecKar cxe\4a lrilHr.1fi 1(oH_

ueHTplrpoBaHl.tr u leMuHepajlu3ailnu noacrrpnoii cbtBoporKfi y,rr,rpa$lr,l;rpauu

etr c nory{eHr.IeM cyxofo cbrBoporor{Hoto KoHueHTpara. pacc.lHraHa cebecrou_

NrocTl, nporl3Bo!cTBa KoHrIeHTpaTa.

TexHo,roru,recxaq cxeMa npnHrra K BHelpeHr.tFl ua OOO <6ounapcruit clr_

poAe,rbabri:aeo.q)). OxnraeMbtii 3KoHoMlt.recK14ii :$$exr cocrar:rr 500.r.urc. pvb.

B roA B IIeHax 2015 r. PacqerHa! cebecroullocrs Itpox3BollcrBa KoHueHrpar.a co_

crar,raer 0,29 py6. Ha I py6. roBapHoro npo:tyxra.

Coorsercraue aerope{epara reKcry Auccepraunu. Aerope$epar nor_

Hocrblo orpaxaer colepxaHt4e ,qxcceprarlHI'l. Mex,qy uul,ru Her flportjBopequil u

pa:uoureunfi.

Oanaxo no pa6ore nlteercn pgil BorrpocoB u jaMe.taHllfi:

1. Karuu o6pa:ou e 4nccepraquouuoii pabore coucxarelb peluaer Borlpoc

Mor{Kli u percHepaqux rIoJItMepHbrx uel,r6pau?

2. IIpoaoAn,rucr Jll r,rccJreloBaHrir Iportr{uaeMocru lo,ruuepu;rx lrelr6parr

B rrocjleAyroultix q[Knax 3neKTpoMeu6pauuoi;i o6paboTxa nocJe Bo]Aej.jrr8tr

rpancueu6pannoro IaBJleHr,r[ ee,.ruqrHoil 0,75... 1,95 Mfla. Hacxo:rsr<o crnxa_

Jiacb npoH[rlaeMocrr, noill,rMepHblx vev6pau e pe:y,rr,rare lx aepol,rnoii yca,lxu?
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3. KaK ennqlor xapaKTepxcrttxr HaKna,qlrBaeMI.tx 3neKTPHqecKl'lx I'i\'tIly"rlb-

coB Ha KaqecrBeHHble rloxa3arerIr [ony{aeMbrx IloJynpo.qyKToB, n raruiv o6pa-

:ol'r oun repepa6a-rbtBanrct e aa,'rbHefirueM?

4. Coucriare,telr 3arBJieHa pacqerna.s npo.qoJxrlTenbHocrr, :QiferruaHoii

pa6orr,r nornueprurx uela6paH [pI4 pa3nuqHbrx yc:loBll{x npouecca ytblpa-

@rlrrpauun Ia .{eNrr{Hepanri3aun[! paBHar 82... ]25 q. Kaxnu o6pa:olt paccrruraH-

Har npo,qon)KxrenlHocr;:cftpexrneuoii pa6orrt no,rrx\4epHbrx veuOpau uurep-

rpeTrrpyeTcr c peajrbHr,rMn npou3Bo.qcTBeHHbrivtu aaunrtuu'/ flpu xaxlx napaNleT-

pax Dpor(ecca y,rrrpa$u,rr,rpaqau fi .qeMlrHeparlu3aIluu o6ecne,ruraerct t.allat

5. flpn cocraereHr'jr.] NraTeN{3T11Ltcchoii r'to1r-,r r n])HHr'1NlaeTct sKcnepxr\1eH-

TarbHaq ycraHoBKa :auxuyroi;i qupKyJuqn[. 3to o3Ha.Iaer, 9To npli ](axlo\l

qNr,re i<ou6nnlrponauuofi o6pa6orxn <y:rrrpacpn,rrrpaunx irexrpriqecKre riN'r-

rlyJrr,cLr)) concKarelrb nMerr aeJro c nocrorHHo pacryueii KoHueHrpauteil 6e"IKa -
Qal{TopONl! OfpaHu'lllBaK)trlllN4 3QQeRrllBHOCTb yJr bTpa(PIlJ bTpaunll c o,qHoIJ cTo-

poHr,r lr HaKorrJleHr.reM oKrrcreHHbrx croeB Ha SneKTpo.qax Qatropolt, clepxu-

BalollluM I,IHTeHCIIBHOCTT, HaKJIaAbIBaeMETX 3neKTprlqeCi(]{X r{]\'r[ynbCOB C ,4pyfor.1

cropoHbr. Kaxuu o6pa:ou:rr o6cronre,rucrBa )Lr rbBaer \rare\rarrqecKat \1o-

4e,rr, pa:pa6oranna-q cor,tcKare,]eM?

Olueqeguue HerocrarKn Hocrr pe Ko NreH.fare,r u uur i:i xaparrep, He cHuxa-

ror KarrecrBo rrcc,'re.{oBaHut a He Brut}o'f Ha LraBHbre reoperirqecKne u npa]{Tu-

TIeCKI{e pe3yUI'TaTbI AlIccepTaUIiu.

Crenenr, 3aBep[enHocrn. lrcceprauroHHaa pa6ora EoroNronoea B. K].

npe.4craBJrrer co6oii :aeepureuuoe HayrrHoe HccreaoBaHr,re. Pa6ora o6;a!aer ,ro-

|I4I.ICCKI4NI EA}IHCTBOMI BCE CE 3J]EMEHTbI CNY)KAT IOCTXiKCHTto TIOCTABICHHOII LICJ]T'

Ory6,ruxoeanue ocHoBHr,lx pe3y"rybra roB. flo pe:yrsrarall r cceprauu-

oHuoii pa6orlr ony6:ruxoeanu 30 pa6or, B roM rrrc,re l0 crareii B )r{yplralrax. pe-

KoMeHAoBaHHr,rx BAK P@ u 1 crarur e x)pHare, BIoAEU\e,\r e petfeparlnHyro 6a-

:y Scopus. flo,ry.reuo 3 cnuaere,ruclsa o roc).!apcrBeHHofi pertrcrpauraH [po-

rpaMv,q,Ts 3BM n 1 rareur Ha u:o6pereHue.
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06uree sarnrcqeHUe. B paccMarpxBaeMoii !I4cceprallxonHoil pa6ore gaxo

Teoperuqec(oe I{ 3KcrleprMeHTanLHoe o6ocHoeanLte npouecca 1',rrrpa$u,rlrpauu-

oHHOfO KOHUeHTpT,ipOBaHUS n .4eMliHepan[3auur no.]lcblpHoll cl,]BopoTKx c xNl-

IIYJIbCHbIM TIO.4BOAOM TOKA.

flo ypoeuro nay.*roii nonu:Hlr, BKna,qy B HayKy r.i flpaxrt4t(yluccepra(hoH-

Har pa6ora coorBercrByer rpe6oeaHu.rlr dloloNenuii o noptlre pt{cyx{aeHxt

y'reHbrx cre[eHeii)), [pe.q6tBJ]teNIIIM BAK, corepxur HoBbre HayqHo o6ocHoBaH-

Hbre rexHo:ror[qecKne perreHnrr u pa:pa6orxn lio coBep[IeHcrBoBaH],rrc TexLror'ro-

rr4[ KoHr]eHTpupoBaHLI{ n aeMrrH epalr [iau]4 ri lro,[cbrliHoir cbrBoporKrj llev6pau-

Hr,rM[ Mero.4aMI4, a ee aBTop BoroMo,ros Bnagavup K)prearu 3ac,r,vxxaaer rpl.r-

cyxleHur y.{eHot creneH[ KaH,qu,4ara rexHrqecKux HayK rlo cneuuanbHocrx

05.18. l2 - <flpoqeccbr !r antlaparbl nutrleBsIX nporl3Bo.qcrB)).

,{oqeur xaQe4pu <<Mauuulr u anflaparbr

IIIIuIeBbrx npon3Bo.qcTB)),

KAHAI4AAT TCXH}IqECKrIX HAYKJ AOUCHT t--l A. 1,1. K,rn.r Hu xoe

Ot6Oy BO, BopoueNcxri ii rocy.lapcrBeHHbri:i

yHtBepcv rer HXeHepHbr\ TexHo,rotxt"

394036 Poccur, r. Bopouex, np. Peeojrroqr.ltr, .q. 19 
"
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