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KoMprccuu AnrcceprarluoHHoro coBera A047 .003.03 B cocraBe A.x.H. VcuaHoBa P., A.T.H.,

upoQeccopa, qreH-Kopp. AH PT OauHaeBa X.O., A.r.H. rpoQeccopa CaQaposa M.M.

co3AaHHofi perueHueM ArlcceprarluonHoro coBera A 047.003.03, nporoKon Ng15 or

2I.08.2019 r., B coorBercrBulr c n.25 lloroxeHnfl, o coBere rlo 3aullrre Alaccepra\utrt wa

cor4cKaHrde yqeHoft creueHr4 KaHAHA ara HayK, Ha coucKaHl,Ie yrreHofi creneHl,I AoKTopa

HayK (yrn. llpnrasou MraHo6pHayru PoccHlI or 13 *rnapn2014 r,, Nl7), Ha ocHoBaHuu

o3HaKoMJreHVfl, c KaHArrAarcrofi Ar,rcceprapvr Hu€goea OuaAKyJIa XanrporcyJloBl,Irra Ha

TeMy <<OusuKo-xr,rMr,rqecKr,re csoficrsa cBLIHIIoBo-cypbM.f,Horo crIJIaBa CCy3 c

uleroqHo3eMeJrbHbrMu MeraJrJraMLr), [peAcraereHHofi Ha concKaHple yrenofi cre[eHLI

KaHArrAara rexHr.rqecKnx HayK rro creqpraJrbHocrll 02.00.04 - QuzwlecKafl xI{Mn I

(rexHuuecKlle nayrra).

PaccuorpeB n o6cy.ur,rB coAepxaHlle AI{ccepraIILIoHHofi pa6oru HueoBa O.X. Ha

TeMy <<Ouguro-xlrMr,rqecKr4e csoficrna cBI,IHIIoBo-cypbMtHoro clJIaBa CCy3 c

uIe[oIIHo3eMeJIbHbIMLI MeTaJIJIAMI,D) HA COI4CKAHI,IE YUETTOfi CTEIIEHU KAHAHAATA

rexHrarrecKlrx HayK uo c[equaJrbHocrrr 02.00.04 QueuuecKarl xIlMLLfl' (rexHuuecKl4e

uayxu), KoMr,rccr4fl, lr4cceprarlrroHHoro coBera rIpI4 I4ncruryre xIdMLIn uu. B.I4. Hururul1,a

AH Pecuy6nuru TaAxunucraH rrpeAcraBJlfl er cJleAyloqee 3aKrroqeuue :

[ucceprarlutfl, <<Ouguro-xr{Mr{rrecKne csoficrsa cBLIHIIoBo-cypbM.lHoro cnJIaBa

CCy3 c qeirorrHo3eMeJrbHbrMn Mer€IJIJIaMLD) B uomtofi Mepe coorBercrByer n2-
Srcnepr4MeHTaJrbHoe o[pe.qeJleHr,re repMoAI,IHaMI{qecKax ceoficre nelqecrs, pactler

TepMoAr,rHaMr{qecKux Qyurunfi upocrbrx r{ cJIoxHbIx cLIcreM, B ToM qI,IcJIe Ha ocHoBe

MeroAoB crarlrcrurrecrofi TepMoAvrnaMvtKr4, n3yrIeHI,Ie repMoAuHaMIaKI,I Qasonux

[peBparqenufi vr Sasonrrx [epexoAoB; u.3- OnpegeJIeH]Ie repMoAI,IHaMI'IqecKI'Ix

xapaKTepr4crrdK rrpoUeccoB Ha rroBepxHocrlr, ycrarroBJleHl{e 3aKoHoMepHocrefi a4cop6tlvtu

Ha lpaHr,rqe pa3AeJra Qas v Qopnaup oBanlafl, aIoLIBHbIX IIeHTpoB Ha raKI'Ix

loBepxHocux; n.7 - MarporurHerr,rKa, MexaHI,I3MbI cJIo)KHbrx xLIMuqecKLIx llpoqeccoB,

Qusuro-xktMtrrrecKar rHApoALrHaMLrKa, pacrBopeHl,Ie u Kpl4crtLil[rv3a\nfl rlacllopry

crequarbHocrlr 02.00.04 - SuszqecKar xlrMr.rf, (rexnuuecKlre Hayr<u) v Moxer 6blrs

rrpeAcTaBJIeHa K 3alrlure.

B ru4pogJreKTpoMeraJrJryprvrv, rturbBaHorexHl4Ke, aKKyMyJIflTopHoM [poI,I3BoAcrBe

14 na6e6sofi TexHLrKe cBr{HerI u ero crrJraBbr llrrdpoKo I{crloJlb3ylorct B KarrecrBe

Marepr{ara a1o1a v gaulurnofi o6oro.rru. -}lecMorpr Ha pf,A pa:pa6oraHHblx HoBbIx

aHoAHbIX MarepI{aJIoB u 3aIIII,ITHrIX uoHprrrufi, cBI,IHeu, HecoMHeHHo, ocraHercfl

ocHoBHbrM Mareppr€uroM AJrfl KpyrrHoMacura6Hsrx gJreKTpoxI{MLIrrecKHX rIpoI,I3BoAcrB I{

rabenrnofi rexHurra. B srofi cBf,3r,r oco6o arcryaJreH Bonpoc npaBI,IJIbHoro nsl6opa

JlerrdpyroIqux gJIeMeHToB, Koropbre He roJrbKo cnoco6crsosaru 6u TIoBrIIIIeHI{Io anoAnofi

crofirocrlr cBLrHua, Ho r{ yAoBJrerBopflJrr{ 6rr rpe6osaurafl, TexHoJrorIdI,I B cflyqae, ecJII{

rroHbr gTlrx gJreMerrron 6yayr rrocryrrarb c aHoAa B pacrBop r oKa3blBarb Bo3Aeftcrsze rar
't' 

v

Ha Karo4unfi, TaK H Ha aHoAHrrfi npoqeccbl.

CnrasH cncreMbr cBlrHerl-cypbMa xapaKTepl,I3ylorct npocrofi eBTelffI4rofi vI



ne6olrurofi sganusofi pacrBopr,rMocrbro KoMrroHeHToB (uarcurvrilIbHiul 3,5 tuac.% Sb) u

orJlr,rqalorcff BbrooKofi MexaHll.Iecrofi [porlHocrbro, ruarefiublMn cnoficrgaMl,I. Srra

crrJraBbr runpoKo rrplrMeHtrorcfl B aKKyMyJr{TopHofi upotr,tblluJleHHocrl{ AiIfl I,I3roroBJIeHLItr

PCIUETOK LI B OTACJIsHbIX CJIYIITTflX AJIfl OTJILIBKI,I AHOAOB AJI{ 9JIEIffPOJI}I3A CEPHOKI.ICJIbIX

pacTBopoB rIr{HKa, KaAMufl. vr MapfaHua.

Koppos vrfl, crrlraBoB cBLrHrIa c cypbMofi xopouo I,I3yqeHa B cpeAe greKTpo IrvraH2SOa,

vr rrpr4 orcyrcrBur4 BHeIrrHefi nonrpvsarryTu ycraHoBJIeH He3HaqplTenrnrtfi pocr cKopocrl,I

Koppo3r,rr4 (curranu Io I% Sb) u .cla6o Bbrpaxeuuufi MTIHIaMyM, npllxoA,att\uftcs, Ha

gBTerouqecrufi cocraB. CuHxenlre cKopocrl4 Koppo3nl{ crIJIaBon, 6nu3KI,IX no cocraBy K

sBTerilnre, o6ucHrercr yMeHblrreHr4eM pa3MepoB KpIdcraJIJIoB aHoAHoft Sasu - cBHHIIa.

B nrareparype ner cneAeurafi o6 aHoAHoM rroBeAeHI{pI crIJIaBoB cBLIHIIa c cypruofi n

nefirpanbHbrx cpeAax, a raKlKe ux QrasuKo-xI{MI{qecKHX csoficrs

TaHuu o6pasou, BbrrroJrneHue pa6oru rpeAycMarpuBtulo paspa6omy HoBbIX

KoMno3ut\ufr Ha ocHoBe cnJraBa cBLrHrIa c 3% (vrac.) cypbMbl (CCy3) c reM, 'rto6H
rrpeBparprrb Aaunrrfi cruraB B uolegHrrfi rpoAyKT, Horopslfi orrtrlqtulcfl 6u oco6siuu

csoficrnaMn lr Mor npr4MeH-rrrbcf, B rrpoMbrruJleHHocrn. '{m 
peaill,I3apu [ocraBJleuHofi

rleJrr,r B Kaqecrse o6seKTa r4ccJreAoBanr4s,6un nu6pan yKrcaHbIfi curas, Koropufi Azutee

no.qBepraJrc.f, vro4u$rarlnpoBaHr4ro uIerorrHo3eMeJIbHbIMLI MeTaJIJIaMI{ (rzulrqueu,

crpoHIII,IeM I{ 6apuervr) n nonnqecrBe or 0.01 ao 0.5 rvrac.%.

Ile.rrrru padorrr 3aKrroqaercfl B ycraHoBJreHI,Iu reunoQld3plqecKnx,

TepMoAI,IHaMLIqeCKI{X, KI,rHeT}IqeCKI,IX I4 aHOAHTTX CgOfiCTB CBIaHUOBO-CypbM.IHOIO CIIJIaBa

CCy3 c KaJrbupreM, crpoHrlueM, 6apuervr 14, paspa6orre cocraBa HoBbIx

Koppo3r,roHHocrofirux crrJraBoB Ha r,rx ocHoBe AJIf, pa3JIIdrIHbrx orpacJlefi rexuuru.

[uccepraHToM [poBeAeHa 3HarrrrreJrbHrur no o6t6My sKcrIepLIMeHTarIbHarI pa6ora,

KOTOpat I,IMeeT KaK HayqHylo, TaK LI [paKTI{tIeCKyIO 3HaqLIMOCTb.

Hayunan HoBrr3Ha ArrcceprarlrroHnofi pa6oru: VcranoBJIeHa reMrleparypleas

3aBrlclrMocrb reuuo€rvrKocrlr, xoeQQuqrleHTa re[roorAarlu u, Il3MeHer'uit

TepMo.{uHaMrlrrecKrdx SyHrcuufi (enralrrrvlvl, gHTporII4I4, gHeprwl fu66ca)

cBr.rHrloBo-cypbM.rrHoro crrJraBa CCy3 c KaJrbuI4eM, crpoHtll{eru, 6aprteM. florasaHo, qro c

pocroM TeMrreparypbr vr KoJrr,rqecrBa ilerupytoqefi Ao6aeKI,I B cnJIaBe CCy3

reuno€uKocrb, roeSQuUrleHT TerrJroorAaqvr. gHTaJIb[Hfl, gHTpo[I,Ifl crulaBoB pacryr, a

3HaqeHr,re sHepruu' fu66ca yMeHbruaercfl. B rpeAenax rloArpytltlbl npu repexoAe or

cnJraBa CCy3 c KaJrbrlr,reM K crrJraBaM co crpoHul,IeM I,I 6apuenr rlpu coAepxannkr},Stv,ac.o/o

III3M oHTurrrbrrvrs, v sHTporvfl. crrlraBoB yMeHblrlaercg. 3Ha.IeHI,Ie gHeprpln fu66ca B eroM

pflAy raKxe yMeHbru aersfl.

florenqtrocrarr.rqecKr,rM MeroAoM B [oreHIII{oAuHaMLIqecKoM pexuMe npu

cKopocrra pasneprKr4 rroreHrlnaura2 uBlc ycraHoBJIeHo, .rro Ao6aBKI{ KIUIrIILIJI, cTpoHIILIJI

u 6apw, Ao 0,5 Mrac.%o B ABa pa3a rroBbrruaror aHoAHyro ycrofiqneocrb crIJIaBa ccy3.
BerH.ruHH [oreHrluturoB [Lrrrr,rHroo6pasoBaHl{f, u perraccl4Barrtru cIrJIaBa CCy3 c

yKa3aHHbrMkt MeTilrrJraMvr IIo Mepe pocTa KOHIIeHTpAWU XJIOpLIA - I4OHa B 9JIeICTpOJII,ITe

6 cMorrlarorcr s 6oree orpnrlareJrbHyrc o6lacm. llpu [epexoAe or cIUIaBoB c KiuIbIII4eM K

crrJraBaM co crpoHrlueM u 6apneru noreHIII{aJIbI ceo6oAnofi Koppo3lln u



rll4Trl{Hroo6pa3oBaHnf, pacryr, T.e. cMelrlalorcfl g 6oree rroJroxr,rreJrbHyro o6lac6.
llparcruqecKafl 3Harr[Mocrb rrccJreAoBanrrfl. Ha ocHoBe nponeg€HHbrx

I'IccJIeAosaHufI ycraHoBJIeHbI otITI{MtuIbHbIe KoHIIeHTparInn KaJrbrlrd.rr, crpoHII r4fl, u 6apux n
cBLIHIIoBo-cypbMtHoM c[JIaBe CCy3. BrrnolHeHHble HayqHbre I,rccJre.qoBaHr{r [ocJry)Kvr1rr1
ocHonofi AIrfl paspa6orKl'I cocraBa HoBoro cBl{HrloBo-cypbMrHoro c[JraBa, xoropufi
3 auluueH M aJrbrM rrareHToM P e Cny6Jr LrKtr TaAxrarucraH.

Marepziulbl Aplccepra\uu rpoIrIJII{ AocraroqHo rurapoKyro arpo$aquro. flo renae
Al4cceprarJuvr ony6nraKoBaHbl 16 [erraTHbrx pa6or, vs Hr4x 7 cra6efi B xypHirJrax,
BXOA.IUIX B uepeueHr BeAyulux pellercupyeMbrx xypHnJroB, peKoMeHAyeMbrx BAK
Poccuftcrofi @egeparuuI, T crarsefi ouy6nl,IKoBaHbr B Marepr,rairax roH6epenqufi, a rar(xe
[oryrleHs 2 D/L?dfibrx [arenra Pecny6nur<n TaAxrrKr{craH Ha uso6pereHr4e.

OpurnniurbHocTb coAepxanns, Al4cceprarlkru cocraBJrreT 83.47% or o6utero
o6reua reKcra; IIktrI4poBaHHe o$opnrneHo KoppeKTHo; 3ar4McrBoBaHHoro Marepr4 aJra,
pIcrIoJIb3oBaHHoro B AHcceprallJf,rr 6es ccbIJIKrI Ha aBTopa, .rru6o prcrorrHr{KoB

3aI'rMcTBoBaHI'If, se o6Hapyx(eHo; HayqHbIX pa6or, Bhr[oJrHeHHbrx cor4cKareJreM yueHofi
crerIeHI'I B coaBTopcrBe, 6eg ccuJIoK Ha coaBTopoB, He BbrtBJIeHo.

Kounccrrfl peKoMenAyer:

Ilpznrrr K 3aIrII4Te Ha Al,IccepralllaoHn6vr conere ,,{ 047 .003.03 KaHAr4AarcKyro

Al4cceprallkIro Hu€sona Orraa4Ityna XaupolcyJloBr4qa Ha reMy <<Ousr.rKo-xlrMr4qecKr4e
cnoficrsa cBI'IHIIoBo-cypbM.f,Horo c[JIaBa CCy3 c ulerorrHo3eMeJrbHbrMr{ MeraJrJraMrd),
rlpeAcrasreHHoft Ha coucKaHlle yueHofi crerleHu KaHALrAara rexHnqecKr4x HayK rro
crelll4arlbHocrpl 02. 0 0. 04 - SuslrqecKa.fl xnMra.f, (rexHn.recKr{e nayru).

B KarrecrBe oQuqnaJrbHblx orrrIoHeHToB KoMr,rccrur Ar.rccepraunoHHofo coBera
rrpeAJraraer Hit3Haqlrrb cJreAyroqux yu€uux :

- Vn'raponofi Tarr,f,Hu MyxcpIHoBHbI - AoKTopa rexHlrqecKr4x HayK, HaqaJrbHr4Ka
yve6Ho-MeroAl,IqecKoro orAeJra @uluara MfY uyr.B.LL JlouonocoBa n r. [yu au6e;

- Oluuona HacpyAAUHa ColuxoBnqa- KaHALI AaraxuMr{qecKrlx HayK, 3aBeAyro rrlr4ir
rca0 egp o fi < O 6 uI erexH I4qecKne AncIIunJII,IHbI 14 MarrrkrHoB eAeHue > TapKr,rKcKoro
IocyAapcTBeHHoro lleAarorllqecKoro yHI,IBepcI{TeTa uvr. C. Afi nu.
HarHa'IHTb B KarlecrBe BeAyrrlefi opranrr3arlnr: Pocclrftcro-Ta4xzrc6ufi (CnanaHcrrafi)
yHkrBepcnrer (PTCy), ra$e4pa <<Xuuun u 6uororu.s).
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