
OT3bIB

oSnqu€ulbHoro orlrroHeHTa llepelurplHa lOpeu llerpon vqa Ha AprcceprarlptoHHyro

pa6ory Jloruuosofi Olrru lOprennrr <<Paspa6orra cynr$arHo-rJrr{rlr{HarHo-

xnopl4AHoro 3JIeKTpoJrI4Ta rr ycnoBuft enerrpbocalrAe:uvrfl. crnaBa Hr4KeJrb-Soc$op>,

rIpeAcraBJreHHyIo Ha covcKaHl4e yreuofi crerreHlr KaHAu4ararexHr.rrrecKr4x HayK rro

cleq[aJlbHocrl4 05.1 7 .03 - TexnoJlorl{fl sneKTpoxltMl{qecKr4x npoqeccoB vr 3arr\krra

oT Koppo3vrvr

(De4eparrbHoM rocyAapcrBeHHorrn 6ro4xerHoM o6pasoeareJrbHoM y'rpe>Kre14n Bbrcruero

Kangu4arcKafl Allcceprar\krfl Jlornnoeofi Onrru lOprenHu BbrroJrHeHa B

Ha pBrreHr4e coBepIIIeHcrBoBaIJI/^fl TeXHOJrOfr4r4

o6pa:onanur OfEOy BO <<Poccuficrcvft xl4Ml{Ko-rexHoJrorurrecrafi yHgBepcgrer

HMeHr4 [.V. MenAeJreeBa).

1. AnryaJrbHocrr pa6orbr.

lracceprarlaoH:aafl. pa6ora,

aKTyarrbHa) TaK KaK HarrpaBJreHa

Jlorunoeofi Olrru lOprenHrr 6*ycnoBHo,

sneKTpooca)KAelJufl. floKpbrrllf, H[KeJreM vr cfrJraBoM Hr{KeJrb-$ocSop' rrr2poKo

LIcrIoJrb3yeMbIX, KaK Ha Marrrl4HocrpoureJrbHbrx, TaK vr Ha npu6opocrpogTeJrbHhrx

rlpeArlpvIflTkrflx' qro o6ycnoBJreHo ssrcorcofi Koppo3progHofi crofixocrbro,

3HarrllTelrnofi rr3Hococrofixocrblo u rnep4ocrbK) rroKphrrvrfl HHKenr-SocSop.

Peurenue AaHHoro Botlpoca flBrflercfl oAHt4M vg BaxHhrx rroKa3arelefi,

orlpeAenflIolqlIx csoficrBa faIIbBaHI{qecKLIX rloKprtruit crrJraBoM HraKenervr-Soc$op u

o6ecneql'{Baro[IHx SKoHoMHro Mer€urJra, a TaKx(e gKoJrofqrrecKar 6egouacHocTb

fturbBaHr{qe cKoro [por43BoACTBa.

Tarau o6pasou, pazpa6orKa BbrcoKolpou3BoAr,rrenbHbrx, 3KoJrorr4rrecKkl

M€uloorlacHbrx TexHoJIorzE sneKTpoocalxAenr4fl norprnnfi HrrKeJreM vr crrJraBoM

HrrKeJIb-SocSop c rpe6yeMblM KoMrIJreKcoM csoficrn flBrrflercfl. aKTy€ursofi u B

HacTo-sqee BpeMfl' KaK B TOOpOTVIIeCKOM, TaK Lr B IIpaKTUTIQCKOM IIJraHe.

2. O6ocHoBaHHocrb rr AocroBepHocrb HayqHbrx rroJrorceHnfio BbrBoAoB H

peKoMeHAa rI r fi , cQopMyJr rrpoBa H Hbrx B A rrccepra rI r r.
flonyreHHble aBTopoM pe3ynbrarbl crporo o6ocsoBaHbr, TaK KaK 6azupyrorcf,



HA npHMeHe}IIdId COBpeMeHHbrX B3ar4MO.{OlOnHflrOrqUX MeTOAOB HCCneAOBaHr4.f,:

gneKTpoxuMI4rrecKLIX, MeraJrJrorpasuqecKHx, PeHTfeHocTpyKTypHbrx, $usnxo-

MexaHr4rrecKrrx cBoficrB rroKpbrTr4fi u Apyfr4x MeToAoB. Anropol,r AocTaTorrHo

rrrlpoKo I{ o6ocHoBaHo I{croJlb3yrorcfl codpeueiinrre upv6opbr n o6opyAoBaHne.

HayrHue rIoJIolKeHvIs, BbIBoAbr r.r peKoMeHAarlvr4 co[epxareJrbHbr r4 orpaxa]or

cyule crBo noJry{eHHbrx pe3ynbraroB rrpn perrreHrr v laa1ylrsoft np o6neMbr.

flo M€nrepI4€IrI€rM Wrcoeprarwr ony6rnnconano 16 pa6or, B ToM rildcne 4 cftrrbrr B

w34ar*rffi, peKoMerrAoBaHHbx BAK P@. Pesynsrarn pa6orsr anpo6uponamr Ha

rconSepeHrryrm pa3Jmwroro ypoBnr.

3. Hon[gHa HafrHbrx rroJror{enuir, BbrBoAoB

cQopnry.nHInBaHHbDK B Ar{cceprarl[rrr cocmrrr B ToM, rrro:

1) VcraHoBJIeHa Bo3MolrHocrb oneKTpoocax<Aenvrs. crriraBa HprKenb-$oc$op vr3

SneKTpoJIHTOB C TIOHI4X{eHHbrMLr KOHTIeHTpaIIT{sMpr KOMTTOHeHTOB paCTBOpa;

2) RwxcHeHa ponb aMlaHoyrcycnofi KrrcJrorbr B cynrsarHo-rJrlrqrrHarHo-

xJIopt4AHoM eneKTpoJrI4Te rrpfi sneKTpoocalKAeuvrvr crrJraBa Hr{KeJrb-Soc$op;

3) I4syreHbr Susurco-xrlMl4qecKl{e vr Susraro-MexaHprqecKne csoficrs crrJraBa

HrrKeJIb-SocSop, rIoJIfreHHbIe r{3 cynr$arHo-HrnrlraHarHo-xJropuAHbrx

3neKTpoJII{TOB B CpaBHeH.I,Ir[ C HUKeJreBbrMr{ I1I xpoMoBbrMr{ rroKpbrrvrflMpr;

4) BuepBbre ycraHoBJreHa Bo3MoxHocrb rrpnMeHenus. pexr{Ma peBepcHoro roKa c

Ilenbro yBenuqeHl{t pacceunarorqefi cnoco6Hocrr.r gneKTpoJrrdra. HosHsHa

pazpa6orKll rroArBeplrAaercn sanBroft Ha BbrAa.ry rareHra PO J\lb 2015156335.

OcHoeHbIe pe3ynbrarbl AucceprarllroHsoff pa6oru rBJrrror cfl. ycraHoBJreHHbrMr4

Haf{Hbrun $arraMtr.

4. HayuHafl 3 H aq nMocrb rroJryq eH H brx pe3yJr braro B 3a KJr roqaercfl :

1) B nonfre:akrvr HoBbIX AaHHbrx rro KuHervKe vr MexaHrr3My

sneKTpoocaxAenvrfl, crIJIaBa Hr4KeJrb-Soc$op u3 cynr$arHo-urr4rlr.rHarHo-

xnopHAHofo sJreKTpOnLrTa ;

2) B rlonf{elauvr Hosofi nn$opua\uvr o BJrprrrnnvr pe}Kr{Ma peBepcuBHoro roKa

Ha paccellBaloutylo cnoco6Hocrb oneKrp orrvrra u coAeplr alvre $ocsopa n

peKoMerrAal{.fiv,

CIINABE;



3) B rronfreHkrr4 HoBbIX AaHHbrx o ponu aMprHoyKcycHoft KrrcJrorbr B

cynr$arHo-ruIlrtlll{HarHo-xJroprrAHoM sneKTpoJrrlTe ilpH oneKTpoocax{A Ilrtlala

crrJraBa HprKeJrb- Qo cQop ;

B rlonfrenvlr HoBhrx Aassuf o6 lloHHoM cocraBe oneKTpoJrlrra Anfl.

oneKTpoocilKA elrtufl. cJraBa Hr4KeJrb- $ oc Sop ;

B rronfrelnvrkr HoBbrx AaHHbrx o Suazro-MexaHrdqecKr,rx

xr{Murrec Krrx c sofi crBax rro Kpbrr r4fl, cnITaBoM HHKe Jrb- S o c S op ;

14 Sra:Hro-

4)

s)

6) B ycraHoBKe HoBbrx AaHHrIX o BKJrrolreHprur yrnepo Ia pr a3ora B rroKpbrrpre

CIJIABOM.

5. flparcrllqecKafl 3HaqrrMocrb rr peKoMeHAarIrrH rro HcrroJrb3oBaHrrro

pe3yJrbTaToB H BbrBoAoBr rrprrBeAeHHbrx B ArrccepTarluu.

llparrzqecKa.fl IIeHHocrb pa6oru cocrorrr B ycraHoBJreHr4rr ycnonHfi

oneKTpoocaxA eHr4fl, crlJraBa HHKeJrb-SocSop c srrcorofi rnep4ocrbro,

H3HOCOCTOfiXOCTbIO U KOppO3r4OHHbrMIr CsOfiCrBaMr4 U3 gneKTpoJrr,rra c

rIoHI4XteHHbrMI4 KOHIIeHTparIVrflMkt KOMIIOHeHTOB SIeKTpOII4TA, TaKXe B frOBbIIrreHpII4

pacaevrealorqefi cuoco6Hocrl{ pacrBopa gneKTpoxprMr{rrecKoro ocaxAenr4fi, crrJraBa

HHKeJrb-SocQop.

Pesynsrarrr 4acceprarryaorurofi pa6omr Moryr 6srrr ucloJrb3oBaHbr Ha npel[lpntrrr4nq

HMercxlD( ffie IIpor{3BoIcrBa ro HaHeceHnro Hr{KeJre-SocSopnsm nolcprrual, a

TaIOKe B yre6Hou rtpoqecce rlo rro[oroBKe 6arcananpon u Mar[slpoB HanpulBJreHrnr

<dft.rnflfiecKarl Te)croJrorvItD) npoSznx <Texsolorzs snercpoxraMulrecKr,D( rrpor43BoAcrB).

6. CooreercrBue AlrccepraquoHnofi pa6mu H anmpe$epara KprreprrflM

IIOJTOITeHHfl O rrpHclDr(4eHrrrr rreHbDK sferreHetr.

ftaccqmazrr. Jlorusosofi Omrz lOpreeHsr <<Pa:pa6orra cyrir$arrro-

fnr{Ilt4HarHo-xJropl4AHoro SneKTpoJrHTa 14 yclonuE gneKTpoocaxAe6vrfl, crrJraBa

HLIKeJIb-SocQop>, coorBerurByer rrzlcilopry naywrofi crer[4aJrbHocrrr 05.1 7 .03

Texnolofrlfl gneKTpoxllMllqecKr,rx [poqeccoB pI 3 arrlura or Koppo3r,rlr :

ryrilcTy 1 - TeoperuqecKl,{e ocHoBbr gneKTpoxr{Mr4rrecKr,rx 14 xr,rMuqecKr4x

npoqeccoB Koppo3t4Ll, SneKTpOOCaXAeHr4fl,, 3neKTpOCHHTe3a, SneKTpoJrH3a vr

[poqe CCOB, IIpOTeKaIOqI{X B XLIMLIqeCKI4X LICTOTIHI,IKaX gneKTpHrIeCKOfi eneprUu.



ryrilcry 3 - 3nerrpoxr4MlrrrecKlre, xlrMprrrecKl4e vr Snsn.recKple MeroAbI

HaHecenvlg. MeT€ilIIJIpIqeCKLIX, HeMeTaJIiIIar{eCKI,IX U TOU6LIHLIpOBaHHrIX noKpblTlait U

raIIbBaHorrJIacTHKa. 
i ;

ryrncry 6 - CtpyKTypa, 3arqr,fTHbre, MexaHl4r{ecK[e u AeKoparHBHbIe rn

Apyrlre csofi crBa Koppo3uoHHo-crofi Kr{x H 3aITIHTHrIX MarepI{uLIIoB.

fpcceptaryts, o6l4laer BHyrpeHHr4M eI[&IcrBoM, coAep]KHT HoBbIe Hay{HbIe

p*ylrbrarbr H rroJroxeHur, Bblmrarircr\,rbre ATf, rrydrurwofi gau+rru, I4 cBl4lereJlbcrByer o

JIHIIHOM BKJIaAO aBTopa WIcrcepml{*4ir r B HayKy"

AmopeQepat 4.rccepmrsdrl rro cBoer\dy coAeplraHuro, aKq/uulbHocrpl, crerleHl4

paspa6oramrogrTl Tendbr rlccneAoBarolrfl, rleJrptr, 3A[aqaNI, Ha)rqHofi noela3He, Teopemqecxofi u

nparna.recrofi orm.nnaocru coomergrBygr ;plccepralsllr.

7. 3a*reqauuq rro Arrccepraqrr[

1. llpu pe eHIl[ nocraBrlenlrbrx 3aAarr aBTop, Hal\,rerr4rr - ycraHoBr4Tb

o rr.rMzlJrbHbre KoHrleuTpaqrar,r KoMrroHerrroB cy:rtparuo-rnuqltHarHo-xJlopl,IAlroro

sJreKTpoJrr.rra r.r naprMerpbr npoqecca 3Jrercpooc{DK,qeHr.rr crrJrzlBa Iruxenr-(poc(lop,

He yroqurr flapaMerp, Koropbrfi fioAnexltr oIrMMu3arI]rI4. Hanptttr.tep, co,qep)I(aHl,Ie

$ocr[opa B crrJraBe, raroAnrri Bblxo.q rro roKy Lrnr{ raroe erte cnoftcrso.

2. Yc:ranosregHbre 3aBLIctIMocrI{ BLrxo.ua rro roKV HLIKe[f, I{ ctlJraBa HvKeJrL-

SocSop or cocraBa 3neKTpoirprra pr pexuMa 3rreKTpoJrr43a, He coBceM rIoJIHo

HaruJrH TeopeTHrrecKoe o6nscirer{r4e" FIanpuMeP, (C yBenr4r{eHr4eM

KOHrIeHTpar\w fr4rooocoura Harplifl or 0,025 M Ao 4,2M, rpu rocro,rrHHoM

3HAIICHHI4 KATOAHOft IIJIOTHOCTLI TOKA, BbIXO,4 TIO TOKY CIIJIABA Ni-P ilPOXOAI4T IICPE3

MaKcprMyM. . .>>. crp.7 6.

3. He cosceM KoppeKTHo yrBeplKlerir4e atsTopoM, r{TO (AHoAHbIfi BbIXoA rlo roKy

HHKer[pu rroreHuvraJrax nr,rrrr,rHfoo6pa3oBaHr4.rr I00o , B npoqecce

sneKTpoJrr{3a o6pa:yerc.s aHo.{Hbrfi ru;rau.>> Crp.l 15

4. I{erecoo6pa":no Kann6poBorrHbrfi rpa$HK Ha puc. 2"3. o6pa6orarb

MaTeMaTHr{ecKH IA IIpHBeCTr4 ypaBHer{I4e 3aBI4CHMOCTI4 OnTI4r{eCKOrr ITJTOTHOCTH

or KoHrIeHrpaqHH oocsopa B rrpo6e"

5 " Anroponn He AocrarorrHo y6e4nre.rlbHo ,uoKa3aHo, rrro aMuHoyKcycHat

Kr4cJroTa flBrfl.ercq IIAB B HccJreAyeMbrx pacrBopax.



6. He 4ocraroquo rroJrno B pa3,qene 3.1.1. onracan Merog pacqera cocraBa

oJreKTpoJrr4Ta, T.K. He yra3auo 3narreHve pH pacrBopa ArIr Koroporo

BbIIIOIHEHbI BbIqV CJICHI,IJI.

7. Ha c'rp. 86 aerop rcnolrlyer repMvH ((c.r'eleHb HaBoAopox(r4Baur4r>, He

IlorcHtt ero cMFICJI.

8. Ha crp. 88 zrBTop rpr,rMerurer penepcurrfi pexr4M gJreKTponlr3a, 6es

Aocraroquoro o6ocxonaufi-fl [pr{HrlToto pexcr{Ma gJreKTpolllzsa.

C4enannrre 3aMeqaHri{ He )rMeHbrrraror rlennocrr pellen3r4pyeMoft pa6orrr.

8. 3arcnroqenue

,{nccepraqlrx Jloilrgosofi Olml.r lOpseurhr .rrBJr{ercr earepur€Hnrru Hayr{HbrM

{ccIeAoBaHI4eM, BEIIIOJTHCHHLIM aBTopoM caMocTotTeJlbHo Ha BLIcoKou uayvriov

ypoBHe. B pa6ore npr,IBeAeHbI TeoperuqecKr.re noJroxeHlrr, HayqHbre fi npaKTr4qecK e

pe3ynbrarrr, Koroprre coorBercrByror nocraereuHofi rleJrrr Lr 3araqaM

ficcJreAoBa]rur, a r.rMeHHo nonrreHr4ro noxprrr:2fi clJraBoM nruenr-socsop zs

cynr$arlro-rnuqr,IHarrro-xJroplrAHoro gneKTpoJrrrra c onpeAeJreHHBrM Ha6OpOM

Qusuro-xuvzqecKl/tx cnoftc:rr, c [pLIMeHeHLIeM pa3nl{rlubrx pex}IMoB 9JIeK,rpoJrI43a.

lucceprallut forzHonofi Onuu lOpreeHbr coorBercrByer rpe6on aHr4flM n. 9

<<ftroloxeHnfl o rrop{AKe rrpucy}KAeHr4.fl yr{eHbrx crerreHeft)), [peAbflBJrqeMb]M BAK

P@ K KaHAHAaTcKHM Auccepraul4.aM sBJrflercq HayqHo-KBaJrr4Sqxaqr,rosuofi

pa6orofi, B roropofi coAep)Kr4Tcfl, pe[reHl4e 3a1aqv. r.rMe]oqefi cyulecrBeHHoe

3Har{eHple Anfl pa3BI,ITI4g 3neKTpoxI4MHrIeCKHX trpoqeccoB, a HMeHHO: BbrfiBIreHbr

ycroBnq noJlyreHnfl KaqecrBeHHbIX noxprrrufi crJraBoM HHKeJrb-SocSop r43

c yn r $arH o- rJr r4r{HHarHo-xnopulHoro p acrBopa.

CqHraIo, qro aBTop Al4ccepra:liz.H, Ioruuona Onsra IOpbeBHa, 3acny)K HBaer

rIpI4cy)K IreHZ's' yreuofr creneHH KaHAIaAaTa TexHHrIecKr,IX HayK 51o c[equanbHocrr4

05.17.03 TexHolorl'I{ 3neKTpoxHMHr{ecKHX npoqeccoB vr 3arrlara or Koppo3gr,I

(rexHrar{ecKue nayru).

O6uuuarrrunrfi oIIIIoHeF{T A.r.H. (05. 17 .03 TCXHOIIOIH.g

3neKrpoxl4Ml{qecKl{x rpoqeccoB v saqr4Ta or Koppo3w), upoSeccop l-Iepenuri.lr



IOpuft llerpoara.r, qpo)KrrBaroqfift no agpecy: 440062, r. flensa, yn. onexcxar, 4.

19, xs. !2, uo6ulrnufi releson 8-905 -366-53-36, E-mail pyp@pnzgu.ru

<<XllMr,r.g)).

3ane4yroqufi rca$e4psI <<Xuuvrfl>>

lleHsencKoro ro cyAapcrBeHHoro
yHrIBepcLITeTa,

Mecro pa6oru: fleHgeHcrufi rocyAapcrBeHHufi yHuBepcplrer, 3aB. ra$e4pofi

A.T.H., npoQeccop

lloAnucs fIepeJIbrrLIHa IO.I.
yAocroBepflIo
V.reHHfi cexperapb Vqesoro co

llenseHcKof o rocyAapcrBeHHo
yHHBepCUTera, K.T.H., AOIIeHT

-n

FO.[. flepelslrkrH

O.C. Aopo$eeBa

12-42.2D/62.
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