
OrsHs oSnqua.nbHoro o[rIoHeHTa

o Arcceprarlrrn Elnceena .{rvrnrpnr CepreeBrrqa <<AnoAnrrfi cunrec,u

Soroe.nenrpHrrecKne llapaMeTpbl oKc[AHbIx u.nenorc Ha MeAII Ir a-JlaTyHflx)>t

rrpeACTaBnennOfi Ha coIICKaHI,Ie yuenofi CTeneHII KaIIAIIAaTa xI|MIIqeCKIIx

rrayrc no c[eq[aJrbHocrlr 02.00.05 - sJreKTpoxrlMrlfl

, ArryaJrbrrocrb reMbl rrccJreAoBaHrlfl. XuNatl.IecKrte u Qusutco-xuMl4tlecKl'Ie
:

csoficrsa Me,U{ u ee rleHuocrb rar ronOrpyKllrloHHoro Marepl{€ula B IIenoM pflAe

cJr1r.raeB ofipe4enxrorcr cnoficrsaldl,I noBepxuocrlr, Ha Koropofi canaoupor43BoJlbHo

Soprr,1,rpyl61gs oKcuAHbre o6pa-roeaHux lu6o.,rlx qeJleHanpoBJloHHo"'co3,{tlror

gJreKTpoxlrrr,ru.recrofi o6pa6orrofi. B oAHI{x cJlfratx rroBepxHocrHble'oKcnAbl

r4rp€lror HeraTLIBHyto, B Apyn4x [o3urnB]Iyrt ponb. O,qnaro, K[HeTuKa

Sopnanpo Ba1nfl. IIoBepxHocTHbIX oKcI{AoB MeAu CuzO u CuO LI3) IeHa

HeAocraroqHo rrry6oro, rrro He Iro3BoJUIer rIeJIeHarIpaBJIeHHo ylpaBlsrb

npoqeccaMvrux $oprr,rnpoBaHLrrr{a.Marepl,IHcKofi Saae vlrr4 cr'flTurl c Hee.

flpe4cmurrer flpuHrlunuanrnrrfr unTepec Ir LI3freHI,Ie xapaKTepa BnrrflHufl

Soroo6rryueHlrr ua Qusur<o-xr{Mr{itecKlre csofrcrsa yKa3aHHbrx rroBepxHocrHbrx

OKCIIA9B u KI4HeTLIIIQCKI,IO XapaKTepItCTI4KI,t I{x HapaCTAHIIS B IlpoqecOe aHOAHOFO

oKr.rcJregr4tr Mer€IJrJrlrqecrofi MeArI. Iillresso H3freH]IIo gTax BonpocoB:''vl

11ocBrnleHa paccMarpprBaeM€rfl Al{cceprallut, s csr3u c qeM oHa HecoMHeHHo

aKTyaJrbHa KaK B TeOpeTUqecKoM, TaK LI [pI4KJIaAHOM OTHOIu9IJ,VL]'/, a ee qeJlb H

rracrHbre ga$aqn, perueHuro Koropblx pa6ora [ocBtlrleHa, yKa3blB€llor Ha

tso3Mo)KHocrb rroJrfreHr4fl cyrqecrBeHHo HoBbIx IrafrHbx pe3yJlbrarog.'3to xe

Kacaercf, KaK pa3pa6omu HoBbrx MeroAoB lrccJIeAoBaHvIN) TaK lr noJlfraeMbrx B



Ar4ccepralluu pe3yJlbraroB. Taruu o6pason'r, rroBLI3Ha n npaKTI'IqeCKat

3HaquMocrb B paccMarpuBaervrofi 4uccepralluoHnofi pa6ore rarcr(e HecoMHeHHbI.

O6qas xapaKTeprrcrrna Pa6orrr

flasaa carvryro o6nrylo xapaKTeprrcr]IKy Arlccepralluu, orMerr{M, TIT0 oHa

r{3Jro)KeHa ua !70 crpaHrrqax Marrr}rHorll4cHoro reKcra, coAep)K}IT 53 pncyurar 20

ra6nuq vr c11rrcoK rILrrLIpoBaHHbIX HcrotIHLIKoB, cocraBJltloqlrx 150

Har{MeHOB anutrt. Psl MaTeMaTurIecKuX npeo6paronanufi COBepIxeHHO

3aKoHoMepHo BbrHeceH B rrpuJroxeHldt. Taruna o6pasou, MareMarlrqecKue

nporleAypbr He 3acJroH.nror Susuxo-xuMuqecKylo u gJleKTpoxuMuqecKyrc cropoHbr

peruaeruirx 3a1aq.

, OtuernM, rrro rag 150 qlrrr4pyeMbrx HcrorIHlrKoB 67 npe4crauleHbl

rry6nnralvrir6u B BeAyrqux Me)KAyHapoAHbD( )KypHaJIax, rITo cocraBJlf,er Iloqrlr

450/o or o6qero ti{krcila pa60r. 3rO nogeoJrser crrHTarb, rITo aBTOp AIICCepTAIII'I

xopouo 3HaKoM He roJrbKo co cMexHbIMI4 pa6orauu oreqecrBeHHbD( aBTopoB; B

roM rrr,rcJre lr raKlrx roluQeen rar I4.K. Mapnaron, B.B. Jloces Ia AP., Ho lr

rry6nuraqurMl,I 3apy6exnrrx llccneAoBarenefi .

,{uccepraqilrfl. yAaqHo r4 orreHb rorIarlHo crpyKTypl,IpoBaHa. flepnar ;'raara

npeAcraBJ5rer co6ofi JrrrreparypnHfi o6sop, B KoropoM o6o6qeurr'u3BecrHEre

Jrr,rTepaTypHbre AaHHbIe rro TeMaTuKe Al{ccepTallr'Ionuofi pa6otu. B uefi

cyqecTBeHHoe 
'BHITMA}i{I/'9 yAeJIeHO TepMoAHHaMUKe , ' LI , ', ,KI',IHeTlIKe

orcuAoo6pa3oBaHr{s Ha MeAu r4 III,IHKe, KaK BTopoM KoMrIoHeHTe JlaryHrr:

O6o6qenbr cyqecrByroque npeAcraBJr elns, o6 oco6eHHocrflx uzlupateJrlbHoro

pacrBopeHuf, TBepAbrx pacrBopoB 3aMelr{eHus soo6qe H CI,-Jlaryl{efi s 'racfirocru.

PaccnaorpeHbr TeopeTlrrrecKlre ocHoBbI I{cnoJIb3oBaHn{ Bparqaroqeroct AI'IcKoBoro

gJIeKTpoAa c KoJrbrIoM, Bo3MoxHocrI,I u orpaHuqeHrr.f, MeroAa. OrAelrnue

naparpaQrr I-fi HraBbr rocB{rrleHu o6o6qeHl{ro coBpeMeHHbrx rpeAcrasreHufii'o

Qoroxunanu Mera;rJroKcuAHbrx rpaHI,Iq pa3AeJIa u coorBercrByloqnri[€lHHbrX
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Kacarorprxcr xapaKTeplrcrrrKr-r noBepxuocrHblx oKcrIAHbIx cJIoeB. fnasa

HanvcalaKpuTlrrrHo c rlerKo Bblpaxeunrnr,r co6crBeHHbIM MHeHLIeM aBTopa.

I4cuolssyeMbre MHoroqHcJreHHbIe MeroAbr LrccJIeAoBanus, rroJlHocrblo

orBeq€uor coBpeMeHHoMy ypoBnro noAo6nrrx pa6or (uaaa II), a noJryrrsnnsl.

nocpeAcrBoM rrx p*yJrbrarbr He BbI3bIBaIor corr,trenufi. ,{ocronepnocir

pe3yJrbTaToB rroATBep)KAaeTcr Boc[poII3BoALIMOCTbIO il QOHIa€OBaHXOCTbIO

gKcrrepr{MeHTaJrbHbx AaHHbrx, [onyrreHHbx p€I3JII4tIHbrMu MeroAaMLr. MetoArr

uccneAoB aHufl, [oJrHocTbro [epequcneHbl Lr paccMoTpeHbl B ,qHccepTaIII4I4 U

anrope$epare)vr MbI He 6ygeru Ha Hlrrx ocraHaBJlnBarbcfl.

fnaea III 4ucceprarlr{r{ [ocBrrrleHa He [r3JIo]I(eHLIIo, a, rITo oco6enno BaxHo,

nrrpa6orre KpurepuaJrbubrx napaMerpoB AJII oueHKu [pupoAbl Lr ,K]IHer]IKH

napquaJrbHbrx craArafi upoqeccoB. 3rur Aannble AaJIee flBrurucb reopemlecroil

6*zsit Aalrnefiurnx gKcnepHMeHT€uIbHbIx uccJleAoBauuIr n I,IHTepnperaql{u

uonyYeuhbrx pe3yJlbraroB.

r llptlrrqrlrrrlaJrbHo HoBbIM lr BatKHbIM f,BJIseTct cJIeAyIouIee:

1. Yqer aBTopoM xtrMurrecKoro pacrBopen[t oKcLIAa CuzO u rloJry-qeHue

coorBercrByrcIquxanurut.Lr'recKlf D(3aBl'IcuMocrefi .

2. I4cnorseyeMail rlpoqe,{ypa oIIeHKI/t rrapql{ErirbHblx cKopocre14

rrapanJreJrbubrx xr{MuqecKnx H gJreKTpoxuM}ITIecKLIX pearqlrfi SopruupoBanus'

oKclrAoB MeAlr CuzO u CuO I{ Idx Bo3MoxHoro pacrBopeHl4fl.

:, .- Kffo.resnM MoMeHToM, B. qacrHocru, KaK cnpaBeAJItIBo yKa:tbrBaer I,I caM

aBTop, flBJrrercr o6pa6orra p$yJrbraroB I{3Mepenufi ua B.{3K, rloJrfreHHb{x'B

lpoqecce noJrf,pr,r3arlrlrr4 KoJrbrla u nocJle ee npeKpaqeHl4-s. 3ror [oAxoA no3BoJILIJI

au(f QepeHllllpoBarb pe3yJrbTaTbI, o6ycnonneHHble

9JTeKTpOXHMUqeCKUMU UpOr{eCCaMu, TaK

rroTeHquzuroM gJreKTpoAa.

3. .{eranrno [peAcraBJleHbr

(uareuatr,ruecxnfi) aHaIILI3 KlrHeruqecKr,rx

pacrBopeHl{f, oKcrl4a rrae4n (I).

a

KAK KLIHCTPIKA

XUMI{IIeCKI4Irt

oco6ensocrcfi

XIIIMUTIOCKHMII U

[epBbrx He cBt3aHa"c

14 amaJfi4Twrecrulft

peaKrlr{n xI,IMI,IqecKOrO
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4. Antoporvr roryqenbl IqpuTepuaJrbubre BeJruquHbr 2D-nyrnear\Lrvr,

xapaKTepl,t3yrcIrlne [pltpoAy JlplMurupytoqefi craALru - co6crseHHo Kr4Herr,rKy

nn6o aurpSysuonnrrft MaccorepeHoc, npurreM p€BAeJrbHo Ha HaqarbHoM It

KoHeqHoM orarax (az(fSysuoHu€ul runerura), r.o. B p€r3Hbre repnoAbr pocra

oKcLIAoB, neo6xoglEMbre AJrt I,IHTepnperallrur gKcrrepr{MeHTarrbHhrx ganHrri.

5. CyulecrBeHHo HoBbIM tBJlflerct pasBuruft aBTopoM rroAxoA, cersaHHrrfi c

freroM e0serron repeKphrBalufl. sapo4uurefi Hosofi Qa.:u rar Qarropa
I,I3MeHeHr{r HyKJrearIHr,r Bo BpeMeHr4.

6. fIpuHIInnLI€uIbHo HoBbIM tBHJIcr yqer xapaKTepa Bo3MoxHbrx rrcMe:aennit

TOKa Ha KOJTbItreBOM gJIeKTpOAe rrOCJIe OTKITOTIOHI{fl aHoAHoro roKa. .' :. . : 1;11:,:,i

7. Honuna flBrrflercr^ I4 noAXoA K xpoHoaMnepoMerpr4t4 KoJrbrIa,TrpuKoropoM

frLITbIBaeTcs rrpl4poAa KoHTponupyloqefi napqna-nrsofi peaKrlr4r{ - xrrMaqeoKoro

paGrBopeHHtr CuzO B cuaya\uflx A (ror4a aKrr{BHocrb cQopurEponanHofi

oKcIaAHofi Sasu paBHa 1) n B (rorga aKrrfrBuocu Qoprvrupyroqefica,orcn4Hofi

Qasu uenrfire 1), rur6o cKgpocrborrpeAerf,rorqefi xalxercs o6rerrinas guS$ysrui:

,{4x ncex yK€BaHHbIX cJD IaeB pa3BIlT MareMarrr.recKr.rfi a[napar, nolylrerlhr

ycJroBr4{ Jrr,rHeapr,r3a\r4tr xpoHoaMneporpaMM KoJrbUa r{ parpa6orana

coorBercrByloqat rpa$uuecrcax IaHTeplperaqr,r{ KriHerr4Kr{ rrporeKarcrqr{x

npoueccoB.

8. Buepnue AeranbHo paccMorpeH rrpoqecc HyKnearluoHHoro pocra

orcz4nofi $asu CuzO I,I ArO$epeHIIIapoBaHbr KrirHerr4rrecKr{e z auQifysrroHnbre

p g } K H M b I .  - , , ' 1 ; 1 i i " r :

fraea IV nocssqeHa gKcnepnMeHTzrJrbHofi oqeure BeJrnrrrrHbr rrapquaJrbHbrx

TOKOB napaIIJIeJIbHbIX rrpoUeCCOB IIpH aHOAHOM OKI4CJIeHIII,I MeALI u Cul4na (a-

larynu) Cq5Zn B u{erorlHofi cpe4e. kn r,rHTep[perarlrrrrr gKcnepr.rMeHTalrbHbrx

pe3yJlbTaroB vcnoJrb3yaTc{ Kp}ITepua[bHbre Bert4qr,rHbr, noJD reHH6re Lr

rlpoaH€ulu3rlpoBaHHble B rJIaBe III n nu4e aHarrrdrrrrrrecKr{x 3aBr{cr.rMocrefi.

trfpnnllnrrlraJrbHo HoBbIMIT B groM pa3AeJre sBJrrrorcr cJreAyroq[e

gKonepr,rMeHTaJrbHbre AaHHbre r{ HX r{HTeprrpeTarlr4f, :

.  
-  i ' i - l '  
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prHTepB€rJre rroreHrlr{aJroB npr QnxcnporaHnoM rroTeHrlnaJre KoJrbqa;

Jrl4Heapu3oBaHHbre 3aBI4C}IMOCTI4, IIOJTJ IeHHbIe B TeX )Ke yCJIOBItf,X, nO3BOJItrcUUre

aur[rfepeHrllrpoBarb cKopocrr4 aHoAHoro u rrorenrluurlrHe3aBrfrcprMoro npoqeccoB -

':'or0z4oo6pa:oranr4s., ar(tnBHoro aHoAHoro pacrBopeHur Marepllnirofi Qasrr'n

orleHri[Tb esQerruBHyro KoHcraHTy cKopocTrl xr4Mr{rrecKoro pacTBopeHr,rr.

2. PaspaSoraHnas, aBTopoM MeroArrKa orIeHKu repMoAuHaunqecrofi

co6ofi

B'i;XOAg

" . t  
:' '  . , '  , .  . :  ' r i , - i  l

\
J

' t : r  . '  t -  t - '  
- ' i  '  '  t ' :  '

'  
, . .  i  
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1. Xponoarvrneporp€rMMbr MeAHoro ArircKoBoro gJreKTpoAa "B rrrrrpoKoM

aKTIIBHOCTI4 OKCTTAHOfi nneHKrr cUzo KaK QynrqnZ BeJrr/rrrrfrHbr rroTeHrluaJra

Ar,rcKoBoro gneKTpoAa rr [poAonxorTeJrbHocTrr rroJr.flpr,r3arl vH MeAr4.

3. XpoHoaMepolpaMMbr rpu ucnoJrb3oBaHkil4 JraryHr.r Cq5Zn B rnrrpoKoM

I,IHTepB€UIe nOTeHIIUanOB AI4CKA 14 Qr,rrCUpOraHHOM rroTeHrlnale KOJrbqa, qTO

NO3BOJII'IJIO IPOCJIEAKTTb TE )KE 3AKOHOMEPHOCTI{, IITO il HA MEAI{, OIIEHHTb }I

corrocraBvTb cooTBeTcTByroqve flapaMeTpbr Ha cu- u cu6zn- sneKTpoAax. :.''

4. tOqeurca KI{HerIrtrIecK}IX napaMerpoB npoqeccoB c yrreroM creleHrr

3aloJrHeHr4rt noBepxHocrlr,oKcr4AHofi Qasofi. @oprrlynupoBKa aJrrbpr,rTMa pacqeToB

lI oIIeHKa rapaMerpoB KoHcraHr cKopocrcfi aHoAHoro oKcrrAooo6paronanut (a),

xHMl{qecKoro Qoprra}IpoBaHr{r CuzO (c) z ero xr{Mr.rqecKoro pacrBopeunr (d).

flpnuervr KaqecrBeHHo xapaKTep 3aBr{cr{Mocrr.r KoHcraHT cKopocrefi or

noreHlllr€ula 6il,rsoK (a u c) Ant cJrflaes A u E, onpe4eJreHHbrx B or3brBe paHee.

B rJIaBe V paccMorpeHbl u o6o6qeuu gKcrrepuMeHT€LrrbHbre AaHHbre

aHoAHoro SopnrupoBalF{nfl. oKcI{AoB MeAu u Hx SoroslerpoxrrMr.rrlecKrre

napaMeTpbl Ha q,-IaTyHf,x co cBepxpaBHoBecHbIM BaKaHcIiIoHHbIM (4e$erctnrrrra)

noBepxHocTHbIM cJroeM.

Anropy B[epBbIe yA€trlocb orIeH[Tb cneAyroque nprdHrlulLt€lJrbHo Barr(Hbre

NOKA3ATCJII,I:

1. MonsHylo.qoJrlo cBepxpaBHoBecHbrx nar<ancrafi Ha o,-Jraryrrrrx B rur,rpoKoM

I,IHrepBaJIe KoHllenrpaqufi IIHHKa (10 - 30 ar. 9/o) rcax Qynr<quro lroreHrlualra

us6upareJrbHoro pacrBopeHu{ rI}rHKa, npeAcraBJrrroqero

gJreKTpoprMrirqecKr{ 6onee arrusHrrfi KoM[oHeHT, rrJrorHocrb 3apflAa



r,r36npareJlbHoro pacrBopeHl4fl vr rlpoTtxeHHocrb aIa(frfysuonnofi

ycJloBuflx rBepAoQzrnofi all$tly3vrv.

florcasano, rrro KoHrIeHTpa\r4r. saraHcufi upn E : const cJIo)KHo 3aBucur or

KOHIIeHTpA\uu qI{HKa, CIICTeMaTI{IIeCKII BO3paCTafl C aHOAHbIM CABtrIoYT:.;,,,
t . . t . . , '  

.  
I  .  , l t ' , " . . r , ' ; . . ; ; ; 1 . ; , ! ' i l l i . t l l l : : ; -

rroreHrlpr€ura cl-naryHefi. HeoxuAaHHbrM tBJlterc.f, JII4rIrb cuu)KeHue KoHIIeHTPaquu
A '.BaKaHcvrf4 c noBbrrueHneM goAep)Kalr4n IIuHKa B o-JIaryHflx c 20 Ao 30 at. o/o-To

xapaKTepH3yroql4e KI4HerI{Ky

)Ke Kacaer cfl, u rnupl4Hbr AI4o$y:UOUUOfi SOHrr.

Bnepnrre

oKcr4Aoo6pa3oBaurrJr B ycJroBurrx AeQeKTHoro (uo Zn) noBepxHocrHoro cJlo.f,

MareprrHcrcofi $asu. flpH.reu $oprnra BoJlbraMneporpaMM I,IcxoAHofi Lr oHo[Ho-

rr,ro4uQuqr{poBaHHofi laarepnHcKr4x Qas nparrFIecKI,I ToxAecrBeHHa }I He 3aBl{cur

or KoHrleHTparlrur BaKaHcrirfi npll ee r43MeHeHlrvr Ha 4 nopx4ra. Bnoeb rroKa3aHo

HaJrprrfre oco6eHHocrefi B rroBeAeHvrv a-iluryHl{ c 30 ar Yo ryunxa, KorAa BMecro

pocra Bbrcorbr rrlrKoB, xapaKTepu3yloqlx QoprraupoBaHue oKc[AoB CuzO u''CuO,

Ha6JrloAaeibs rax cHrlxeHlle.

3. Bnepable rloJrfreHbl oKc[epI{MeHT€ilIbHbIe AaHHbIe,

eMKocrb (C"nJ Ha rpaHnrle pa3AeJra o,-JIaryHI{ KaK Qynnqun KoHqeHTpa\uv quHKa

Ao u rrocJre rrpoBeAeHus [porleAypbr us6upareJlbHoro pacrBopeHl,rf, 6oJlee

gJrgKTpoxuMuqecKu aKTr{BHoro KoM[oHeHTa. flpnueu C"no cJla6o 3aBnclIT or

coAep)KaHr{f, r{r4HKa r4 MHOTOKpaTHOTO BO3paCTaHI4t KOHqeHTpAI\klU BaKaHcufi.

KoerflpnUlreHr Bo3pacraHl,It eMItocTlI He rlpeBblluaer 1,8 (E : -0,1 B) n 6nugor

AJrf, crrJraBoB CulsZn 14 CWsZn KaK 6e3, TaK lr c fipoBeAeHI'IeM npolleAypbl

us6uparenbHoro pacrBopeHr4r. CreAoearcJlbHo, npnpoAa crpoeuruI Asofuroib

gJreKTpruecKoro cJror [pr{ groM npaKTuqecKLI He Meuf,erc.s. Cnuxaerc{ ToJIITII{Ha

orcu4nofi nJIeHKI,I IIpH [epexoAe oT crIJIaBa CuzoZn K Cu3sZnr, ''rITo

rrplrHqrirrr,r€r;rbno BrDKHo, TaK KaK xApaKTepll3yer ycJIoBI{t .,TBepAoQagnofi

aratprpysrau aroMoB IIIIHKa.

4. Buepnrre Korr{rrecrBeHHo oIIeHeHbI rroreHlluuulbr nJIocKIfD( 3oH I{

KoHrleuTparlufl. nocurenefi 3apflAa B oKcLIAax CuzO kr CuO Ha a-naryunofi

6
i  r i .  r :  : : : ! i  t i  i  . :

3OHbI B

2. rroJlrreHbI AaHHbIe,

. ' ' ;

xapaKreplr3yloque



noAnoxKe KaK Qymqux [oreHrlrdzlJrawtiupareJlbHoro pacrBopelJufl'14 u3MeHeHI4f,

' 
KOHIIeHTpaqrIu qrrHKa B CIilIaBe'

5. OnpegeJreHbr Sorororu u iforouoreHlryIaJlbr Ha o-JlaryHtx KaK iby"rq"t

: ' I

.:..,.:,;:.:,,.,,,COAepXaHI,Ig III{IIKa, IIpeABapI4TeJIbHOrO na6UpareJIbHOIO pagTBgperfnf:'"6O-nee

aKTI{BHofo KoMnoHeHTa rr [poAoJDKI{TeJIbHocrI{ nocJlelieitcrsufl' :

6. Irlsyrena 3aBprcrdMocru QororoKa or roJIIquHbI oKcuAnofi menrcu Cu2O

(1,: 0,4 MKM Lt @o: 3.1015 iporor/c'cM2) u ACM - crpyKrypa CuzO Ha cnJlaBil(

cu15zn v cqf,n nocJre ruuuyrHofi anoAnofi noJItpn3aIII4LI' ne,4yI{efi K

azdupare.IlbHoMy pacrBopeHuro quHKa'

Taruna o6Pa:on'r, Bce 3a4a.ru..

Al{cceprallnonnofi pa6otrr, perreHbl'

pe3yJlbrarbl orpaxeHbl B TIOJTO?I(eH[flxr{ BbIBoAax, o6ocnoBaHlrocrb KoropbD(

rro4TBepxAaercf, couracoBaHnocrblo rloJryrleHHbrx B pa6ore gKcnepr'IMeHTaJlbHbrx

C n3BecTHbIMII JIuTepaTypHbIMI{ AaHHrIM}I. Buecre C TeM, I{MeeTCt

pflA Borlpobon rr SaMerlanu[t:

1. Benu.runa xoe{Qurylexta yfiraBlruBa'F{I/,lfl' KoJIbIIa MoXeT cyIqecTBeHHo

3aBlICeTb OT rOnquHg (L) OrCuAnOfi IIJIeHKIII' rITo oTMerIaeT kr cAM"aBTOp

(ypanneune 3.126), reM 6onee qro L Moxer Aocrlllarb 0,1 MKM u 6utr

coI,I3MepI,IMofi c TSJIIIILIHofi reQnouoBofi IIpoKJIaAKI'I MexAy AlIcKoM I'I KoJIbqoMi

flocreAlrs s, Berrwruna soo6qe He yKa3asa. 3to cJleAyer rlpoaHeurH3lrpoBarb.: " ' ' ''r

2. Anrop paccMarpr,rBaer roBepxHocrrrylo oKcrAlrylo rrJIeHIqy ,KaK

OHepreTLIqecKIl paBHOIIeHHyIO, XoTt 3TO Mo)Ker 6rrrr I{ He TaK. TOrAa CJI€AOBaJIO

6sr yrec6 Qapop gHeprerr{.recxofi HeoAHopoAHocrrl. OqeHr LIHTepecHa rorrKa

3peHuf, aBTopa Ha 9TOT BOIIpOo.

3. He rcHo, noqeMy rocrre ypaBHeHI4'_ (3.22) I,IAer (3.25) - cTp. 67 u nr/Iflrc

rroroM (3.24), a(3.23)ner soo6qe. 3ro BLIAktMo rexul{qecxufi c6ofi? ' j

4. Cne,uoBaJro 6rr uoscHtrrb rrorBJIeHI{e ypaBueHurl (3.32) ulru Aarb ccbIJIKy

HA I,ICTOIIHI{K.

oJr*yeMble aBTopoM He KoHKperHbr. Haupnuep,

IIacE).82(...BeII.FILIHaIIapaMeTpaaMo)I(eT6rrrrAoBonbHo3Haq}ITeJIbHD).

rIocTaBJIeHHbIe npll BbrnoJIHeHUU

a ee IIeJIb . Aocrunryra. OcnoeHrre

pe3yJIbraroB



6. . He rcHo, roqeMy c repexoAoM K o,-JraryHu cwszn. npoucxoAr{T

tr3MeHeHlre xapaKTepa BrruflHus KoHqeHTparluu qLrHKa Ha pflA BaxHbrx

xapaKTepucrkrr noBepxHocrHoro oKcHAa CuzO - KourleHTpaqua naxa5cr,tfi,

roJIuIuHy Au$@ysuoHHoro cnos? Xorerocr 6rr gnars roqKy 3peHr4f, aBropa.
' YrasaHHble 3aMeqaHvlfl, rlo cyqecrBy, flBIrflrorcfl rlocraHoBoqHbrMg I{ He

BJITIIK)T na o6uqrro oIIeHKy AuccepraIlun. Ha 6olrruuncrBo HX, Br,rAuMo, ce1roAHrr

Her orBera. Ho y coLlcKareJrt, HecoMHeHrro, ecrb cBor{ B3rnrAbr Ha grr,I npo6nerr,rri,

nu6o Bo3Mo)KHbIe rryrl,I ux pelueuurl B 6y4yrqerra. Xorenocr 6u 3Harb ero

IIO,ryOAbr.

3arcrrc.teHue

B IIeJIoM, npeAcraBJIeHHEUI K 3arrlrrre Ar4cceprarlufl, ocraBlrflet oqenb

xoporuee BrIeqarJIeHrIe rro rny6une u HoBH3He rroAxo4oB K TeoperlrrlecKoMy

aHaJII'I3y :peruaeuofi B sefi npo6lenasl, Soprraynr,rpoBaHr.ilo Kpr,rrepr,riubHrrx

napaMeTpOB AJIx oIIeHKI{ KI{HeTuKLt napaIIJIeJrbHbrX pearqzfi r4 BrtJraAy raxgofi us

HLIX B cyMMapIIyIO peaKIII{Io, cocTo.f,Illylo lI3 cJIO}KHoro rory6rca npOqecCOB,

cKopocrb Koropblx Mo)Ker nuMr,rrrapoBarbcr p€l3rnqHbrnan QarropaMr.r (rnara III).

Ilpuverra raxAufi u3 KprlrepuarbHbrx napaMerpoB eQQerrnnHo r{cnoJrb3yerct

AaJIee nplr aHaJrLr3e 3Kcrlepr4MeHT€rJrbHbrx pe3yJrbraroB (rnaerr IV u V).

,,{nccepraqux lnarrucama orIeHb lpaMorHbrM HarrHbrM pyccKrrM r3brKoM,

npaKTrtecKl4x 6eg rexunqecKLtx' cSoes 3a oqeHb M€urbrM r{cKJrrc)rreHr4oM;.Ona

roJlHocrbro coorBercrByer rracropry crequaJrbHocrt4 02.00.05 - 3lerrpox4Mrr{.

B uefi pelueHa BalI(H€uI 3aqaqa Kr{HerrlKr{ pocra oKcr{AoB Cu2O u ,CuO Ha

[oBepxHocrl{ MeArI n u-larynefr B p€Brl4qHbrx ycnoBr4rx vtz6upare.nrirofi

I{oHu3aIIHI4 rII{HKa, Qorcuompvr3arluv n Ap. ArropeSepar aAeKBaTHo..orpax(aer

c oAepxaHr,re Auc c ep Ta\uu.

rpeAcraBJrser co6ofi 3aBeprrreur{y,rc

KOTOpaTI no aKTy€IrrbHocTlI, HoB[I3He

PaccuarpvrBaeuafl. Avrccepraqu4n

HafrHo-KranuQNrarlr4onrryro pa6ory,

pe3yJlbraroB LI Lrx [paKT]I.recrofi 3Haql,IMocrn rloJrHocrbro coornercrnyer n. 9

flonoxenurfl o npLrcy)KAerrun ) reHbD( creuenefi Il! 842 or 24 cenu6px'20|3 r.:.a

,  r i  i



rrocJreAyrorqrrM HopMaTuBHbIM AOKyMeHTaM BAK P@, A ee aBTOp, 'EJlncees

fi:r.aurpwit Cepreennq, 3acJry)KrrBaer rtpucyx(Aenu.r,. yrenofi crerleHrl KaHArIAara

xuMlrqecKrrx HayK rro cnelll{€trlbHocru 02.00.05 - SnentpoxvrMus..

03.05.2017

O$nqzamnrrfi ornoHeHr:

AOKTOp'xuMuqecKr.rx HayK (05.17.03 Texnororzq sJreKTpoxuMl{qecKl4x

rpoqeccoB u 3arrll4ra or Koppo3l4rl), npoQeccop, rpoQeccop ra{e4prr xnvtkrn n

xuMuqecKofi rexnoJloruu OfFOy BO <Tarvr6oscKnfi rocyAapctseHHHfi , 'i ' ,

TexHuqecrurfi yHunepcvrer))

@e4epalruoe rocyAapcrBeHuoe 6roAxerHoe o6pasoeareJlbHoe frpe)KAeHne

Bbrcrrrero o6pa:onanux <<Tana6oncrcuit rocyAapcreeHHrrfi rexnzqecKufi

yHr4Bepcr4TeT)>
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