
OT3bIB
oSrEqnubHoro orrloueHr a Ha Al{cceprarlnouHyro pa6ory Z6poxnrraona flafipana
Pycran'ronu,c'a Ha reMy: <<Ano4noe rloBeAeilue v oKr{cJreHue ur{HKoBoro cnJraBa
Z\U.IAI, nerupoBaHHoro xpoMoM, MapraHIIeM v MoJll{64enono>, [peAcraBlenHofi
Ha coI{cKaHI4e freHofi crenenuKaHAuAara TexHlrtqecKax HayK rro c[equaJrbHocrrM
05.17.03 - Texnolortu gJIeKTpoxLIMI{qecKprx npoqeccoB r{ 3arrlrrra oT Koppo3r4rr,
05.02.0 1 - Marepu€uroBeAeHve (n Marur{Hocrpoeuuu)

H rroKpbrrufi gw yBenr4qeHr4lr cpoKa 3Kclnyararrvvr cr€urbHbrx
xoucrpyrquft ocraercr AocraroqHo cloxnofi sa.ua.refi. Mnoroo6p€BLre Lr
cJIOII{HOCTb KOppO3I{OHHbIX [pOqeCCOB, IlpoTeKarcrqrlx [pr,r KoHTaKTe MaTepr.r€uroB

Axmy an oHo cmb meMu d uccepma qau. Paspa6orKa 3arrlr4THbrx rrporeKTopoB

N MCT€LIIJILIqECKZX

c oKpy)KaIouIrIMI{ cpeAaMI{ 3arpyAurrror paspa6orKy reoperuqecKr4x noAxoAoB,
rlo3Bontloqllx ocylqecTBntTb n nolnofi Mepe oco3HaHHHfi sH6op cocraBa H
cnoco6os nonfreul,It eQQerruBHbIX rrporeKTopoB u 3arrlurr{brx norcpurufi.
LlccneAos anufl Koppo3l{oHHo-sneKTpoxr4Mlrrrecrczx ceofi crB Mer€urJroB u crrJraBoB,
BIrPrflIJHfl alpeccI,IBHbIX cpeA Ha xapaKTep IlporeKalj^vs. npoqeccoB B3ar4Mogeircryux
.flBJlfirorc-fi nayilrofi 6asofi Ant co3AaHI4t y{eHLIJI o Koppo31rvr }r 3arrlr.rre MeraJrJroB.
B srofi cBflsur aKTy€ulbHocrb reMbl Al{cceprarluoHHoro rrccJreAoBaH}rr oqeBuAHa r4
He Bbr3blBaer HLrKaKzx couueuufi.

I{eno pafiomu 3aKrloqaerct B I4ccneAoBaHr4r{ aHoAHoro rroBeAeH}1r 14
oKI4cJIeHLIs qI'IHKoBoro cruIaB,a ZnU.SAl, lerupoBaHHoro xpoMoM, MapraHrleM 14
uonz64enoM B p€BrI{qHbIX Koppo3l4oHHbrx cpeAax n paspalorKa orrrr4MzrJrbHoro
cocraBa o6pa:qon cruraBoB, Koropble rrpeAHa3r{aqeHbr B KaqecrBe aHoAHbrx
IIOKpbITI4II I{ JIIITbIX [pOTeKTOpOB.{JIf, 3alql4Tbr yfJrepoAr4cTbrx cT€lrrbHbrx uzgenuit,
KoHcrpyKuuitu coopy)KeHuit or Koppo3rIoHHoro unr{ opo3r4oHHoro pa3pyrueHr.rrr.

c oome emcm6 ue d uccepmar4uu cne quunbH o cmu u omp ocn a Hay Ka,
no KomopbrJn oHa npedcmanntremcfl K sau4ume

,{uccepraql{oHHas pa6ora lrl6poxurraosa lI.P. BbrloJrHeHa Ha rpaHuHaf{Hbrx
cnerll{anbsocrefi 05.17.03 Texuororu.s gJreKTpoxvMr4qecKr,rx rpoqeccoB Lr
3aIqLITa or Kopposuu, 05.02.01 - MarepuailoBeAeHr,re (n Marrrr,rHocrpoeHuu) u
coorBercrByer r.rx [ac[opry c[eqrraJrbHocrn (rexuuqecKrre nayrcu) :
- no nilcnopmy cnel4uunbHocmu 05.17.03 - Texnolon4.f, oneKTpoxr4MrruecKr{x
npoqeccoB r4 3arrlr{Ta oT Koppo3r.M rro cJreAyroqr{M rryHKTaM:

. 9.1. TeopemuvecKue ocHolbt oreKmpoxuA4uvecKltx u xuMtvecKux npoqeccor
Kopposuu. B 4ucceprallull I?I3JIox(eHbr reoperr4qecKue acfreKTbr Koppo3rroHHbrx
uccJleAoBalJ.uit: AoKa3areJlbcrBa BIrprflHurfl. crpyKTypbr, Sa:onoro cocraBa,



3aBl{cl{Mocrb reMneparypbl, Koppo3}IoHHofi cpeAbr 14 KoHrIeHTparIu[ Jrerupyroqr4x
Ao6anox Ha aHoAHoe rIoBeAeHI{e v oKrircJreHr{e qlrHKoBoro crrJraBa Zn\.SAl;
3aKoHoMepHocrI,I I{3MeHeHI{rI rrapaMerpoB xrarrarnqecxofi kr gJreKTpoxuNau.recxofi

Koppo3I{H IIlIHKoBoro crIJIaBa Zn0.5Al c xpoMoM, MapraHrleM rr uonz64enou;
tr.2. SnercmpoxttMtrtecKue, xuMuuecKue u rcou6uuupolaHHue uemodat

3all4umw KoHcmpyKquoHHbtx MamepuctJtol om Koppo3uu. llorenqr4ocrarr.rqecKr4M r4
TepMorpaBI{MeTpUqeCKI{M MerO.{aMH r4CCneAOBaHO aHOAHOe nOBeAeHr4e 14
oKucJIeHLIe qnHKoBoro c[JIaBa ZnU.SAl, nerupoBaHHoro xpOMoM, MapraHr{eM Lr
uoru64enou: ycraHoBJreHo, qro 4o6anru xpoMa, MapraHrla v uonz6geua B
npeAeJl€x 0.01-0.1 vac.Yo B 21 pa3a noBbrruaror Koppo3lroHHyro crofirocru
III{HKoBoro crrJraBa Zn0.5AI, ucnoJlb3yeMhre rpu aHognofi kr nporerropuofi
3aIr{I{Te or Koppo3ulr u3lleJrvrfl. 14 KoHcrpyKr\ufl u3 yrnepoALrcrofi aruil4; noKa3aHo,
vro 4o6aBK[ XpOMa 14 MoJrz64ena n npeAenax 0.01-0.1 vac.Yo 3HaqureJrbHo
yMeHblrralor oKl{cJrfleMocrb IIuHKoBoro clrraBa Zn0.5AIvvr1y' rrpr.rHaAJre)Kar caMbre
MaKcrlM€rJrbHbre 3.HaqeHr,r.n eQQerrunnofi 3HepInH aKTIIBaIIIT[4 IIpOqeCCa
oKI{cJIeHv.tU ycraHoBJIeHo, rITo rroBbrrrreHLre aHo4nofi ycrofivznocrr4 rlr4HKoBoro
cIIJIaBa Znl.SAl Aocrl4raerc{ ero Jlerr4poBaur4eM xpoMoM, MapraHrleM u
uoru64euoM B Ar{arr€BoHe pH Koppo3rroHnofi cpeAbr or 3 ao 10;

n.4. Snercmpoxll,MtlttecKue, xuMuvecKue u rcou1uuupoeaHHwe uemodat
o6pa6omrcu nogepxHocmu Mamepuanog. florenquocraruqecKlrM u
TepMorpaBLIMerpI{qecKnM MeroAaMH ycraHoBneHbr 3aKoHoMepHocrr{ }rcMeHeHrrrr
9JIeKTpOXI4MI{qeCKI4X Lr XI4MLIqeCKZX XapaKTepHCTnK Koppo3r,ru nerurpoBaHHhrx
crIJIaBoB TperEI{M KoMrIoHeHToM. PenrrenoQaeonuu aHaJrr43oM orrpeAeJreHo, qro

rlpkI oKHcJIeHI4I{ uccneAoBaHHbIX cnJraBoB Ha rlx noBepxHocrrr o6paeyrorcr
3aIqI4THbIe oKcLIAHbIe [JIeHKu, cocro.f,Irlue r,r3 cMecr{ oKcuAoB ZnO, Al2O3, Cr2O3,
Mn2O3, Mo2O3, ZnO. Cr2O 3 u ZnO.MozOr I

n.6. Cmpyrcmypa u dpyeue ceoilcmna Koppo3uoHHo-cmoilrcux u 3at4umHba
Mqmepu%no?. Merarmorpa$uuecrral,r MeroAoM trccJreAoBaHo Mr4KpocrpyKTypbr
I{ccJIeAoBaHHbIX crIJIaBoB: rIoKtBaHo, qro Ao6asKu Jrerupyrcqero KoMrroHeHTa
oKa3blBaror rraogu@raql4pylolllee BJII{.flHIle Ha crpyKTypy rlrrrHKoBoro crrJraBa
ZnU.SAI, flpuBoAtlqee K yMeHbIueHI{Io pa3Mepa 3epeH rBepAbrx pacrBopoB rIrrHKa
B €TJIIoMI{nuu (a-Al) u anroMrH}lf, B III4HKe (y-Zn); BbrrBJreHo, qro c pocroM
nerl4pyloqero KoMnoHeHTa (Cr, Mn, Mo) n o6pa^:qax crrJraBoB ua6nro4aercr r{ ero
rno6ynrpvgarlufl; ycraHoBJIeHo, rITo xpoM z uomn64eH 3Haqr{TeJrbHo ri3MeJrbqaror
crpyKTypy crIJIaBa ZnU.SAl; nafigen Qa:onufi cocraB rrpoAyKroB oKLrcJreHr{f,
HCCJIeAOBaHHbIX CITJIaBOB I{ ROKa3aHO, rITO OKTTCJIeHT{q noJlHocrblo onpeAeJulercf

Qus zro-xtlMl4 qe cKuMLI n ap aMerp aMr4 oKcr{AHbrx 0 as 14 rrplrp oA oit go6 atrcu.



- no nacnopmy cneqaorbHocma 05.02.01
MarurrHocTpoeHr4r,r) IIo cireAyroultrM rryHKTaM:

MarepuanoBeAeHr4e (n

[.I". VcmauoeneHue saKoHoMepHocmeil Qusurco-x?tJvtwtecKtl)c npoqeccol,
npoucxodau4otx Ha 1paHuqax pasdena 6 ?emepo7eHHbtx cmpyKmypax.
YctanosreHrr 3aKoHoMepHocrI,I LrsMeHeHHf, aHoAHbrx u [poreKTopHbrx
xapaKTepucrl4K IILIHKoBoTo cnJIaBa ZuU.1AI B 3aBncrrrMocrr4 or KoHrleHTparlr4r,r
xpoMa, MapraHua n uonr64eua, Koppo3rrosHofi cpeAbr, TeMrreparypbr
oco6eHnocrefi crpyKTyphl vI cocrorHr4fl noBepxHocrrr crrJraBoB, rrpupolbr u
csoficrsa caMoro ilerl4pyloqero KoMrroHeHTa. Oupe4eneuo, qro MexaHkr3M
oKHcJIeHI4fl crIJIaBoB lloAqlaHflercfl. ruuep6olu.recKofi 3aBlacnMocr1t c r,rcrnnnofi
cKopocrblo [opsAKa 10-a rr'u-t'c-t. BrrssreHo, qro nara6onee [epcneKTr4BHhrM Ant
yCTOuqI4BorO K OKI4CJIeHI{IO 3aIqLITHorO [oKpbITI4t ugAeJILIfl u3 yrJrepoAr,rcrOfi
craJrvr, cqr.rraercr cnJraB znU.5Al, coAepxarqufi xporvr u nronu6gen;

[.9. Paspa6omrca cnoco1oe nonbtuteHun Koppo3uouu.oil cmoilrcocmu
Mamepucutoe. I4ccleAoBaHI{eM cruIaBoB B Kr.rcJrbx, nefirpalbHbrx r{ [IeroqHbrx
Koppo3I4oHHhIX cpeAax B pe)KI4Me pasn€prKrl roreHr\lzraJra co cKopocrbro 2 yrB/c
ycraHoBJIeHo, rITo 4o6anxu xpoMa, MapI'aHrIa u uolz6.qeua B KoJrLrqecrBax
KoHIIeHTpar\vu 0.01-0.1 vac.Yo B 21 pa3a yMeHbrrraror cKopocrb Koppo3r{r{
IIrIHKoBoro cnnaBa ZnI.SAI. OnpegeneHo, qro rrplr [epexoAe or Jrer-r{poBanHbx
xpoMoM c[JIaBoB K crrJIaBaM c uolpl6Aeuou cKopocTb Koppo3r,ru crnaBoB
cHl4xaerc.fl, a AaJree K cnJIaBaM c MapraHrleM HecKoJrbKo pacrer. VcranoueHo,
qro [oBbIIueHHe Koppo3llonHofi crofixocrpr rlrlHKoBoro crrJraBa Zn\.5Al
Aocrl{raerct ero JIer[poBaHI4eM xpoMoM, MapraHrleM H rraolu64eHoM B Ar{arra3oHe
pH roppognonnofi cpeAbr or 3 lo 10.

o 6oexmt, u Memo du uccned o e aru an, ucnonbso I anHafl annap amyp a
B ra'recrBe I{cxoAuoro Marepl4€Irla n pa6ore r4c[oJrb3oB€urr{cb rIr,rHK MapKr{

XH (rpaHyJll'IpoBaHnufi), aJIroMuHI{fi uapnz A7 n ero Jrr4rarypbr c xpoMorra (rraapru
xq), MapraHrleM Lr uonz64eHona (rraapor< MtI) (no 2% cr, IVIn, Mo).
I4ccneAoranvrfl, npoBoALIJII,Icb Ml4KpopeHTreHocrreKTp€rJrbHbrM (crannpyroqufi
ererrponnrrft MLIKpocKon SEM cepvru AIS 2100), roreHrlr.rocrarr{qecKr,rM
(noreuqzocrar,fll4-50.1.1), Mer€rnnorpaQuvecruna (nazrpocxon ERGOLTIX
AMC), peHrreHoQasonuna (ltrOH-3.0) u reprraorpaBr.rMerpr,rqecKr.rM MeroAaMr{

Cmpy xmyp a, c o d epnc uH ue a o 6o iitw d ucc epmar4ua

.{uccepraqux cocror{T us BBeAeHr.rr, o6:rl7at xapaKTepLrcruKa pa6orrr,
o6sopa Jll,ITeparyprr, rpdx rJIaB, BbIBoAoB, crn4cKa nr4Teparypbr rr [puno)r(eH]rrr,
I{3JIoxeHa Ha 136 crpaHl4llax KoMtrbrorepHoro ua6opa, BKJrroqaer 34 ra6tu:q,
5 1 pucynxou, 126 6n6nuorpaQuuecrux Har4MeHosauufi .



Bo eeederuau u3rrolneHbr rrpeAnocbrJrKr4 Ir cre[eHb r{3}^reHHocrr4 nayvnofi
upo6lenarr, o6ocnoBaHa aKTy€ulbHocrb 14 neo6xo4raMocrb qpoBeAeHufl
lIccJIeAoBaHVrfl,.

B nepeofi araee <<KopposzonHoe noBeAeHr,re qprHKa r{ rlrirHK-€rJrroMr,rurreBhrx
cnJIaBoB B pa3rUqHbIX CpeA€X)) npHBeAeH aHaJrlr3 r{Merorqr{xcr JrzreparypHbD(

AaHHbIX IIo Koppo3kIoHnofi crofirocrrn qLIHKa B p€BrzqHbrx cpeAax; aHoAHoe
loBeAeHLIe III{HK-€uIIoMIaHPIeBIrx crIJIaBoB B KI{cJIbx, nefirpalrHblx rI Iqe;roqHblx

cpeAax; BblcoKoreM[eparypHas. u sneKTpoxr{MHqecK€ur Koppo3r4r rIrrHKa r{ rIrrHK-
€lJIrcMI4HIrteBhIX CIIJIaBOB.

B o emop o il an ae e [pI{BeAeHbI pe3yJrbrarbr Mr,rKpopeHTreHocrreKTpaJrbHoro

aHarru3a cocTaBa crrHTe3I,IpoBaHHbIX CTIJIaBOB U nOTeHTII4OAI{HaMrltrIeCKOrO
I{ccJIe.{oBaHvI5, aHoAHoro rloBe.{eHrrfl rlr4HKoBoro cnJraBa ZnU.SAl, JrerupoBaHHoro
xpoMoM, MapraHIIeM IiI MoJll{64enona, B KacJrhrx (pH:l: 0.1u; 2: 0.01n; 3: 0.001n),
Hefirpamurrx (pH:7: 3o/o; 0.3%; 0.03%) r{ rlenoqHrrx (pH:10: 0.001n; l 1: 0.01n;
L2: 0.1u) cpe4ax eJleKrpoJrlrroB HCl, NaCl u NaOH. florasaHo, rrro cKopocrb
Koppo3l,Iu III4HKoBoro crIJIaBa Zn}.SAl )a4eHbrrraercfl B 2-3 pasa rrpu JrerupoBaHrrLr
ero xpoMoM, MapraHIIeM 14 uonz64enou (0.01-0.1 vac.Yo). YcranosreHrr
3aKOHOMepHOCTI,I rr3MeHeHH.fl OCHOBHbTX gneKTpoxr4Mr{rrecKr[x xapaKTep]rcrlrK
(norenquaJloB Koppo3I,IE, rulTTuuroo6paaoBaHLrfl. rr pelaccunaguu) cnJraBoB or
KOHrIeHTpArlnLt Jrerurpyrcrqux KOMIIOHEHTOB SneKTpOJILITa.

MetarmorpaQaqecrllM MeroAoM LI3) IeHbr Mr,rKpocrpyKrypbr r{ccneAoBaHHhrx

c[JIaBoB. Ilorasano, qro nerupyloque gJreMeHTbr, oco6esno xpoM r,r uonra6Aen
3HarllrreJrbHo I{3MeJIbqaK)T crpyKrypy rIHHKoBoro clJraBa ZnISAl. CunaB c
MapraHIIeM LIMeeT uapr6onee KpyrIHyIo cTpyKTypy, rreM crrJraBbr c xpoMoM rr
rraonn6Aenou.

Tp emon zn ac a flocBtlrleHa 14 ccneAoBauwo Kr4HernKln oKrrcJreHr.rf, yKa3aHHbrx

c[JIaBoB, B TBepAoM cocro.sHl,Il4. Mero4ou repMorpaBuMerpr,r[ ycraHoBneH

runep6oluqecxnfi xapaKTep [poqecca oKlrcJreHnfl crrJraBoB. Brrssreno, qro crrJraB

Zn}SAl c MapraHIIeM LIMeror MuHI{M€urbHbre BeJrr{qnHbr sHeprrrra atTvrBar\vrw rr
gau6onrruee 3HaqeHHe cKopocrn oKucJreHlr.fl, a crrJraBbr, JrerurpoBaHubre xpoMoM -

MaKcI{M€IJIbHbIe ,3HaqeHI{x gHepruu alr-TuBar\vw n nanuenrruefi cKopocrbro

oKl{creHrls. Curas c uonu64euou 3aHr{Maer rrpoMe)KyroqHoe [oJroxeHr{e.

.{o6anru xpoMa vr uorn64eHa 3Haqr{TeJrbHo yMeHbruaror oKr{cJrreMocrb

IIHHKoBoTo crrJlaBa ZnU.SAl. (Da:oeHfi cocraB [poAyKToB oK[cJreur.rrr crrJraBa

ZnU.SAl c xpoMoM, MapraHIIeM Lr uonu64eHola onpeAeJreHhr MeroAoM

peHTreHoQa":onoro anaurtr3a." floragano, qro rrpoAyKTbr oKr4cJreHrrr crrJraBoB
cocTorT r{3 oKcr4AoB rItrHKa, aJrK)Mr4HLrfi, pr ilerr4pyrcqero.KoMnoHeHTa.



Hayvuaa HoBusHa uccnedoeaqu,.fl. lloreuquocrarr,rqecKuM Mero,r[oM B
KICJIbIX, neftrpalrHblx 14 [IeJIotIHbIX cpeAax or pH cpeAbr ycraHoBneHo, rrro
rIoreHIII{anbI Koppo3t4l4, rrvITlrroo6pasoBa:aufl. u pelaccuBar\vrLt crrJraBoB
cMelqalorc.s B o6lacrr orpIaIIareJIbHbIX gna.reHufi, oco6euuo B Kr4cJrbrx n
[IeJIOqHbrx cpeAax' a cMeIIIeHLIe KOppo3I4OHHo-gJIeKTpOXI{MuqecKax IOTeHIILIZIJIOB
B CTopoHy tIoJIOxfl.ITeJIbHbIX gnaqeHI,lfi I{MeeT MeCTo r nefirpalrsOfi CpeAe Ars
cnJIaBoB c xpoMoM. YcralrosJreHo, vro 4o6aBKr,r xpoMa, MapraHrla r{ Monra64ena n
npeAenax 0.01-0.I tmc.o/o B 21 pa3a rroBbrruaror aHoArryro ycrofi.rnnocru
III,rHKoBoro cruraBa 2n0.5 AI.

TeprvrorpaBr4MerpuqecKrlM MeroAoM noKa3aHo, rrro MexaHr.I3M oKrrcJreHr4f,
crIJIaBoB cr,rcreM ZnI.SAl-Cr (Mn, Mo), n rn€pAoM cocrorHr,rlr roArrrrHsrorct

Sopuanruo-Kl4HeruqecKoMy 3aKorry pocra orcu4nofi 3arrlvrrHofi m6nrr,r
runep6ole. C uoebIIIreHLTeM TeMneparypbr r{ coAep}KaHr{s xpoMa u uorua64eua
(0.01-0.1 uac.Yo) B TILtHKoBoM ctIJIaBe Zn\.SAl or<rzcnseMocrb cruraBoB 3aMerHo
yMeHblrraerct. .{o6anxu MapraHIIa B rlpeAenax r{3freuHofi KoHrIeHTpar\uu (0.01-

1.0 tnc.o/o) HecrolbKo noBblllraer oKlIcJrreMocrb rlr,rHKoBoro crrJraBa Zn\.SAl.

3Q$errIEBHat oHeprut aKTI4BaIIuu rpoqecca oKr.rcJreHr,rrr crrJraBoB (n gzaua^:one

I{3freHHoft ronqenrpaqnn) rrpu nepexoAe or crrJraBoB c MapraHrleM K cnJraBaM c
uonu6geuoM, AaJree K cruraBaM c xpoMoM yBenr4qr,rBaercs,.

Mero.qorvr peHTreHo$asonoro anaJwrsa ycraHoBJreH Qasonrrfi cocraB
npoAyKToB oKI,IcJreHlIr III4HKoBoro crrJraBa Zn0.5Al, coAeplKarqero xpoMa,

MapraHIIa u uonIE6AeHa, 14 r4x poJrb B MexaHLrcMe Koppo3r,roHHoro npoqecca.

Onpe4eneno, rITo npoAyKTbI Koppo3l4rr r4ccneAoBaHHbrx c[JraBoB cocrorr u3

CMecLt 3aIIII,ITHbIX OKcIrtAHBrx ulenor - ZnO, Al2O3, Cr2O3, Mn2O3, Mo2O3,

ZnO'Cr2O3u ZnO'Mo2O3.

Ifp axmuq ecnan qeHH o cmo uccn e d o 6 aH un. Ha ocnos aHvru BbrrroJrHeHHbrx
gKcnepl,{MeHTzrrlbHbrx HccJreAoBauuit ycraHoBJreHbr o[Tr4MarrbHbre KoHrIeHTpar\Lwr

xpoMa, MapraHIIa 14 uolu6geHa B clJraBe Zn0.5Al, ornrFraroqrlxcfl,

Koppo3l{oHnofi crofirocmro. Cn[aebl MoryT r{cnoJrb3oBarbcr rax eQSeKTuBHbrx
aHoAHbIX nOKpbITHI4 I4 JITITbX tIpOTeKTOpOB AJrtr 3arrlr4Tbr yrJrepoAr,rcTbrx cT€lJrbHbrx

azgennit, roucrpyrqnfi n coopyxeuufi or Koppo3rroHHoro wru gpo3r4oHHoro

pa3pyrrreHrrr.

,{ocmoeepHocmb daccepmaquoHHbtx puyilbmamon. ,{ocronepHocrb
noJIfreHHbIX pe3yJrbraroB o6ecue.reHa LrcnoJrb3oBaHueM coBpeMeHHbx upz6opon

aHurur3a cTpyKTypHbrx cBor{cTB lloflyqeHHbrx HoBbrx MaTeprr€rJroB.

orIeHKa rrorperrrHocrefi gKcrreprdMeHT€rJrbHbrx pe3yJrbraroB c

r.r MeTo,{oB

flpone4ena

I{crIoJIb3oBaHI{eM coBpeMeHHbIx MeroAoB. MareuaruqecK€ur 14 crarvcrr4qecKzLs



o6pa6orra gKcrIepHMeHTzuIbHbx pe3yJrbraroB BbrnoJrrurJracb c r4crroJrb3oBaHr{eM
KoMnbrorepnofi rporpaMMu Microsoft Excel.

Coomeemcm6ae aemopeQepamfl codepatcaHaH) duccepmaquu
B anropeQepare Al,Icceprallun v3JlolKeHbr ocHoBHbre rroJroxeHr{r v BbrBoAbr,
rIoKa3aH BKJIaA aBTOpa B [pOBeAeHHOe UCCJIeAOBaHVTS, CTe[eHb HOBrr3HbI U

[paKTLIqecKat 3HaquMocTb pe3yJIbTaToB LIccJIeAoBaHLIt, o6cyx4enbr rroJ5 reHHbre

AaHHbIe. Anrope$epar rloJlHocrbro coorBercrByer coAep)KaHrrrc Ar{cceprarlkrrr.
Ilonouceru un, ebtHo cuMbre Ha g arqumy

- pe3yilbTaTbl Ml[KpopeHTreHocneKTpanbHoro aHaJILI3a 14 MLI4pocTpyKTypbI

III,IHKoBoro cnJIaBa ZnU.SAl,JrerurpoBaHHoro xpoMoM, MapraHrleM Lr MoJrr{64enorra;
- p$ynbTaTbl LIccJIeAOBaHI4t BIIkTflla.LIe nernpyloqefi 4o6anKr4 XpoMa, MapraHrla H

uo.urE6AeHa Ha aHoAHoe rIoBeAeHkIe ql,rHKoBoro crrJraBa Zn}.SAl, B KucJrbrx,

HefirpalrHbrx r{ qenoqHbrx cpeAax pa3JrurrHofi ronqeurpar\krror pH cpeAbr;
- pe3yJIbTaTbI lIccJIeAoBaHlIlI KLIHeTIIKIa OKI{cneHLIf IIITHKoBoIO CIIJIaBa Zn0.5Al,

JIerI4poBaHHoro xpoMoM, MapraHIIeM I4 MoJrz64enona, n rnEpAoM cocro.nHvtvr, B

BO3AyrrrHOrr cpeAe;
- p$yJlbTarbr peHTreHoQasonoro anilrusa npoAyKToB BbrcoKorerraneparypnofi

Koppo3I{I{ qLIHKoBoro cfIJIaBa Zn}.5Al c xpoMoM, MapraHrleM u uonu6Aenou.

JlurtHotfi exnad coacKameilfl 3aKrloqaercf, B aHaJrpr3e JrrrreparypHbrx

AaHHbIx, B nocranoBKe vr perueHuil 3aAaq r{ccneAoBauuit, [oAroroBKe Lr

[poBeAeHI{I4 gKcrleplaMeHT€ulbHbrx }IccJreAoBaunit, aHairu3e [oJryrreHHbrx

pe3ynbraroB, B (poprvrynnpoBKe ocHoBHbIX rroJrolKeHufr n BbrBoAoB Aylcceprar\Hu,
Ifydnuxaquu u nameHmu. Co.qep)KaHr.re Ar{cceprarlr4Lr B Aocraro.rHofi Mepe

oTpDKaeT [ocTaBJreHHyro qenb u 3aAaqu, Hocr.rr loruuecxrEfi, sanepruennrrfi

xapaKTep. flo teue Al4ccepralluu ony6rnKoBaHbr 8 uayrnux crarefi, B ToM qucre

4 crarru B pellercI4pyeMblx xypHaJlil, peKoMeHAoBaHHbrx BAK upn flpesr4AeHre

Pecrry6nzrn TaAxurucraH <<I,IsBecrus AH Pecny6mErra Ta4NurncraH.

Or4eneuue Sururo-uareMaruqecKnx, xl{Ml{rrecKr4x, reoJloruqecKux vl
TexHr{qecKr{x Hayo), <Xypnan Qusu.recrofi xr4Mr4u (Scopus)>, 4 crarbu B

Marepl{aJlax Me}KAyHapoAHbrx u pecrry6JllrKaHcKrlx ron$epenqzfi u uolyren 1

uarufi rrareHr, Pecuy6Jrr.rKr{ TaAxurncraH (TJ }lb 1028) Ha cocraBbr
piBpa0oTaHHbrx cnJraBoB.

Cyars rlo HayqHbrM BbrBoAaM ALrccepraqr{[, ony6luroBaHHbrM HafrHbrM

TpyAaM cneAyeT oTMeTrlrTb, rrTo Har{Haf, rnaruozKarlLtf, cor{cKaTeJr.rr BrroJrHe

coOTBeTCTByeT I{CKOMOU yqeHOI,I cTe[eHLI

crequ€urbnocr.rrM 05.17.03 Texnororur

KaH.\r4AaTa TeXHIIqeCKUX HayK UO

SneKTpoxlrMrrrrecKax lpoqeccoB Lr

3arrlr4ra or Koppoeun, 05.0 2.0L - MarepuaroBeAeHr4e (n, uaruuuocrpoeuun).



Ifo pafiome wnerumcn anedynulue sonpocb, a saJwe.tilHun:
1. Karcona B3aI{MocBt3b MexAy s$QexrunHocrbro rvro4raSuqnpyrcIqero

nosgeficrBus. Jrervpyloqero KoMrIoHeHTa pr aHoAHofi ycrofrqusocru HcxoAHoro

crrJraBa - ocHoBa 3aIrIrITHolo rroKpbrTn l rr npoTeKTopa?

2. C raxoft IIeJIbro Koppo3LtoHHble IIccJreAoBanLrs. cnJraBoB coucKareJreM

rrpoBeAeHbr B Kr4cJrofi, Hefirpanrnofi u uleroqHofi cpe4e?

3. .{ucceprarllftoHH€ul pa6ora MecraMI{ He Jlr4rrreHa orAeJrbHbrx rpaMMarkrqecKr{x r4

crulrkrcrurqe cKnx o uru 6 or.

OrueqenHble Bonpocbl rI 3aMeqaHllrr, Bo3HlrKrrrr4e B xoAe o3HaKoMJIeHpIt c

ALICCepTaIIITLI, HAnpaBJIeHbI Ha yTOtIHeHI4e qaCTHbIX BOIIpOCOB n He BJIILTIOT Ha

OIIeHKI4 pe3ynbTaTbl ALIcc epT aI\I4kI.

3autnqeaue

,{uccepraqraoHH€rf, pa6ora Ll6poxrairaona fI.P. flBrrflercfl. 3aKoHqeHHbrM

HarrHo-r{ccJreAoBaTeJrbcKlrM TpyAoM, BbrrroJrHeHHbrM Ha coBpeMeHHoM Ha}n{HoM

ypoBHe. llonyreHr+ue coucKareJleM pe3yJrbrarbr lrccJreAoBaHvs, AocroBepHbr,

3aKrroqeHkur r{ peKoMeHAaqr{}r K Ilrx [puMeHeHuro BepHbr.

B rIeJroM, Alrcceprarlur Z6poxurr,rona flafipana Pycrauorr.ra Ha reMy:

<AHo4uoe rroBeAenue v oKrrcJreHr{e rlrlHKoBoro crrJraBa ZnOSAl, nerupoBaHHoro

xpoMoM, MapraHrleM z MoJrrr6Aenom> coorBercrByer rpe6onanzsu <<fIoJro)KeHI4fl

o rloptAKe rlpucy)Klieulr4r. yrreHbrx cteneHefi>, yrBepx(AeHHoro flocranoBJleHueM

flpanurenbcrBa Pecuy6nuru Ta4xurucraH or 26.11.2016r, ]&505,

npeAb.rrBJureMbrM K lraH4u4utcKuM Allcceprarlvrsu, a e€ aBTop 3acnyxuBaer

rrpucyxAennfl yrenofi crerreHI4 Kan4vrAara rexHprqecKux HayK rlo

c[erlr{€urbuocrf,M 05.17.03 Texnororrns gJreKTpoxuMr.rqecKl{x [poqeccoB 14

3arrlr4ra or Kopposuu, 05.02.01 - MarepuaroBeAeHr{e (n iraaruunocrpoeuzu).

OQuqna;rrurrfi orrroueuT,

KaHArrAar rexrrnqecKrrx HayK, AoIIeHT,

AQKaH Qany.nrrera MexaHrI3aII[[ ceJrbcKoro

xossfi crna TaAxcnncKoro arpapHoro

yHrrBepcnrera s14. rrr. Illorennypa

Adpec: 734003, TaAxurucraH, r. ,{yman6e, up

E-mail : mirzoev. shamsulo@mail.ru
TeneQou: (+992) 919 70 14 26
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