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OSurquanbtHbre orrrroueHTrir :

1) Hoxruua Alra J3uxropoeua, AoKTop rexHlarrecKr,rx Hayr(,

naynuufi pyKo BoAlllenr la6 op aTopr4r4 <<LIc cle4o Bauvrfl aJrM a3 oB, c r4HTe3 a

oIIeHlKI4 ccJor.BercrBll-f, zs,Aerufr yrs Hr4x)> OAO lllay.rno-uccJre.rroBa

r{HcTlrTyT rrp?Ilpo.4Hblx, cuHTeTr{ltQcKr{x arrMa3oB I4 2lr-Ic'rpyrr.lenra <<B

xaSe4pu l<rpoupronofi naer{nnyprnv H cpynrrcqzouulJrbntbD( rro f,;ffmfi

@e4epanrHoro rocyAapcrneuuorlo aBToHoMHoro c,6pruoBaleJrbHoro

2) Epenaeeea )KaHHa BnaAqrMr,rpoB'Ha, AoKrop) rexur4qeaKr4x HayK, qeHT

Bbrcrrrero npo rf eccrzoHaJrbHoro oppa":o Ba:Hvrfl. Haquoualrsrrfi HccJreAo

rexHoJro ra.r eo rcr4fr ylrrr4ri ep olzrrer <]MI4C nC >

Aann II OJIOxtIIiT'eJIbHE,Ie OT3 Ftrl3bl Hq AIIO c epTaIII4rc.

JBe4yrqan op.rarIrr3aIIilrfl Qe4epamuoe rccynapcTBeHHoe) oK)

oopa:toBarenbrroe yqpexleHr,re rBbrarrlero upo{recclzoHarrbHolo o6p H.t4fl

PoccltficKnit xutvtvtKo-TexHcl.nclru$ecrwft yttur;epculrer r{MeHLr A.VI. Merr4 Ba'

r. lVlocrna, B cnoeM nQloNrareJrbHoM 3a.KlroqeHr4r4 o $va q'u:"u,

p accMOTp eHHo M uQ s ace4ar vu V\t crzrry r a Bbtr coKol evrn ep arypHntx Mare pr4 W

texnculolrzfi PXTy r4M. I\.I4. MeH4eleena, u rroArrucauHoM Ao

xr{MrrlrecKr4x r{ayK, upc,Qe<lcopo+,r Eenf,KoBbrM A. B" 14 ceKpeTaprevr

I4ucrwryra Bb.tcoKereMrreparypr,6r^ MarepHaJIoB rz rexHoJrori,rfi PXTV anr



HOBr43Hy Lr [paKT.mqeoKyr0 3Harrr,rMocTb

Al4ccepraUr{onmar tr)a6ota llopo4ezncKoro

iloryrreFrHbrx pe3'ynbfarr)B,

Izlropx Anerca.u4l]onn.ra

<<BrrcororlJlorHble rrcapdra4rpeMHlreBbre Marepr4€urEr o perynupyeMbrM @a$gnrr,ru

cocTurBoM) r.Bnrercrr sarri:rpnrenHofi HayqHo-Kueurufur<aqnon.nrofi paSoTpiii, B

KoropoI4 Ha ooHoeauvru BbluonHeHHbrx aBTopoM rrcone4onauufi c@opuylrzppnanrr

I4 HafIHo o6ocnonaH[D]. p$meHHt, odecne.{nBarolpre Bo3Mro)nHocrb ror}9ro1H?r.r

qenollo pflI.a lap6rI4rcpeMH.neBblx Marepr,raJroB o r4o.rroJTb3oBaHrleM oreuecrnpnulofi

crtpserofi dzulrr, a raKx{e ilonyrleHlae vr3 Hrzx roHKocreHHbrx AJrr4HnoMppHtbrx

wshervrfi. Bue,4peul4e pe3yJ[braroB paSoru BHoc?rr BK:na,{ B pa3Br4Tr4e 3KoHer\4:r{KH

orparlbl ra cnor;o6crByer pelueHlllo upoSreurr r4Mnopro3aMerrleHur Marepr4qJronr r{

z:4ennfi. luccepranll{oluHan pa6ora coorBercrByer rpe6onauzs\,r noroNefu.n.n o

nplrcyxtAellvrr4 yvduux crenenefi, yrBeplKAeHHoro Il,ocranoeltfuuevr

flpanzrerbcrBa Pqccxfrcxoit Oe4eparJt v or 24 ceuladpx 2013 r. l\|s i342,1 a ee

aBrop - Ilopo,4sngcru:fi Irlr,opr Anercan4poBztr{, 3acnyxr4Baer rrpucyN4eH{r euy

crerreHl4 KaHAlrAara rexHr4urecKr4x HayK ro HayrrHofr cueqiaiurbHocrr4 05.17.11 _

<<Texrolorprfl oHn4KarHbIX ]a ryrorIJIaBKHX HeMerarurl4rlecKr{x Ma.TepI4aJrolB).

13e4yqar opraHra3aldl4tfl E cBoeM rroJroxrr4TeJrr,HoM 3aKrmqeHrru .rrejra.er

c O I,IC K aT enIO c JI e r{yf 0 IIILI e 3 A[vI e I9.AHVrfl ,'.

npeA],.flBJIfleMbIX I{ o6olog:rana TB3I, oco6esso ilo ropr4crocrr4. Tpeflye,rca

rlpoAonxeHl{e pa6gr B 3ToM I{anpaBnen:atrv pa:pa6iorKa MeroAoB, rro3Bonr:norulax

ooecleqr4Tb orcyilorBHe HexsJiareJlbHbrx npzlrecefi, ]rroJrH.oe

rrpoHr4uaeMocltr4 uq4etuit, hdr4Hl4ManbHyro 3aKpbrryro rloprzrcrocrb r{

Bbrcor(yrc TpoxlrlHocrofi xoc'irn.

2. Bropant r'naBa IlIecKoJIbKo rrepelpyx{eHa. r{Jrurrocrpardr{oHHbrM Lt

c lrp aBoqHbrr4r4 MaT gpvrilraMu;..

3. I,lcnoltb3ye\4oe An-s nonyrleHr{-rr PCKK cbrpbe r{Meer 6omlroe Ko.rrrrrle{l:nBo

npuuecefi, qlo ttrpI4EtoAI4T ]K lleBo3MoxtHocrr4 ltr3froroBJreHkrtr 6esAerberctrHroro

MaTepI4ZLJIa, oI{,lIbHO IrOEbIIxilt{ ero aHI43OTpOtIHoCTb, .A }vIOtr{eT }IeraTrdBnO Cra"JarnCx

i. llonyur3HHb[e KepaMtraqecKr4e rpy6sr roKa .Hie Aecrr4rnr4 ypoBux cnQiicrrn,

AOCTUTLFOI{:HO

rrprr ef o 3 KcrrJrFar a!\rnr4 B p eiruKrop p crp o eHr4r4.



4. He ttctloJlb3yerct nprlvrofi MeroA orleHKkr pa.qr4arlu,o.usofi crorftxocru

MaTepr4aJra.

coracrarr:Jrb HMeer 8 ouy6fuuKoBaHHbrx rro reMe Ar4ccepraqraH pa6or, B 1oM

rlrrcJre 2 paSorrr B lpeqerrcr.rpygMbrx HafrHbrx uzgauuxx, | ileqarHaf, pa.6ora

npl{Htra K ileqarl4 rI ilpoutJla ppr{eH3r4poBaHr4e, I uarenr F(D .ua. I{so6perdH]k1e z

rroJroxHToJrbHroo pelreHr{e ua uafeHr P@.

Hau6o.nee 3HaqureJrbiHtsle HayqHbre padorrrr ro reMe Arrcceprauur{:
1. Cauoftlop B.M., Inopp4suncrcnfi I{,A. llonyr{eHue )n vccneAqBa.Hr4e

KaponAKpeMIHIaeBbIX uareprualQn Ha ocHoBe peaKx;rloHHocBr3aHuoro xap6.ar4a

KpeMHr{fl / llepcuexrr4BHbre rraare]pzranst. 2014. J\b 3. -- c. 67."7r

[ttrs rex]roJroil4r,r lpeaxrigsllllocBfi3aHHol-o x:-ap6uga KpeMHrlfl (PCKK) 6,sttrtpr

[poBeAeHbI pacqerbl vI onpe]4ereur'r o6racrn sua-reuzfi nJrorrfocrtr 3aJ"oroBmr4 vr

coAepxaHrrx SiQ, coorBericrBYrQurae MaKcl4MaJrbnro:ft rrrornocrr{ KoHen{noro o6pa:[a rLpu

MlIHI,IMaJIbllrhrx KorllqecrlBax pcraroqHoro yrnepoAa lr KpeMHlrri{. Ha ocnrpnranuu

lronyqeHHnlx AaHHhrx rlo TexHoJrornu PCKK 6rrnu r.r3roroBJreghr o6p,asug

rap6u4rpeMuzepoft Kep,aMnKi,I. Corzcxarerena .r&rrrrHo 6rrrtu [poBeAeHr,l Bce

oKcrrepr{MeFrraJr$Hbre pa(iornr ro noAroroBKe o6pa3uoB Artlfl. cunurtapqBaltrs..

I4ccle4onaurze o6pasqon vI {van z nonyrrenubrx Aa}rubrx rrpoBroflr{Jrr4cb nlqr4 ero

Koflra.IecrseHHHfi

)VtsBeorvrfl B'Vilon.

45-48.

HenocpeAQTBeHr{oM rracTrirn.

2. TpoQnMoBa H.H., Ilo auucmnfi trI.A,., qe6raK,osa,E.F., Canrofilorl l::i,l\4.

srlfi aHurkrs rcap6u4nperrnnraenofi rcetrravrfirrcu I
Xuuns u XV HrrecKas rexHoJrolws..2013. T. 56. Buu. ::i. -- C.

MeroAoM penrreHoys*oJr." a*aJil43a co,cKa.Te.[eM rrpoBeAer{o r.ccne21pBaHue

o6pasqon rap6la4npeuHnq:eoft KepaMr{Kr.r, nonyueHHoft ro rexHoJrorr4r{ PCK(. Lns
oIIeHKI4 KoppeKTHocrH onjpe,cerpnzr SiC u Si n ucc.ue,ntyeMbrx Mareprlanax npo$o4arz

lr3MepeHlrr Ha oSpasqax c salarFurrM cocraBoM. Jpesyrrrrarbr peHTfe.Holpasonoro alrernmsa

cofl o craB Jtr fl Jrr4cb c .4aHHbIM tA, n O .tlyv en n bl]\4rl xI4MI4qe cKlLrM aHaJrr{3 oM.

3. rropogruHcnufi Iia[.A., caMofiroe B.M:", -flruryron H.A. Bn{rurrae

rpaHynoMerpl{qecKoro cocrtarra 
fl 

anonHrrreJrfl rpaQur<leofi o,cHo ebr Ha crpy}cr:ypy

I'I IIJIorHocrb clrrrlllqutpoBaHrloro r]pa$ura / MarepuaJrotBeAeHrre. 2,0I5.Brrn. l]0"



Couor<areneu SKCrrepI4Mer{TaJIb.Hbre u pacrreTHbre Aa}.tHt;Ie,

r4fl. cutrurlql/'poBaHrrofo fpaorrTa MeToAoM trpqnH,rKtr,

rop rpa$r4roBofi ocHoBbr cr)craBJrrer or tfO Ao X20

[oKa3brBaF)u[e, qTo ,Ir4 n

uru. floranaHo, qro Altfl rtronHofo rpeBparrleHr4fl noprl,croft rpa(praronofi ocuoslbr n 6erp6u4

KpeMHrrr, o6reu pacfua]Ba MHr4rr AOn}KeH npeB0cxoAr4Tb [o 06beMy rropx{c,rocrb

:larorolBKl4 Y 1,7 pa3a, oJIHaKo Ha [paKTr{Ke 3Tor rroKrBareJrb He ilpeBbr[raell 104,, uro

tloorBercrllyer oIrrl,IMa-nrlnoft nJroruocrr,r rpa$nro.aoji ocHoerr 0,8-0,9 r/cu3. Agzur14s

DmcrreplrMeHTaJrbHbx AitHrJtbrx I,r pacr{erHbre pa6orrr t[prcBoAl,Inucb Jrl,lr{Ero Al,rccep,ralJTord.

'+. flarenr Ns 25141041 Poccprficxa.q (De4eparqua. vrue4oo4co.4ep:Kaua-f,

KoMrIo3lItIlItI AJIfl rIoJI)/rIeHI4fl 
1 
peaK{I4oHHo-oBtI3etHIIoro rcapSwga KpeMrt{uu{ I

llopoAsurrcKrrff I{.A., rCanaofrnos B.M. t(Pnccux); 3?rflr}zrolb 0.AO

<<Lfuil1Irpa$urr'>; 3anBKa.n|b ?012\27190 or 29.A6.2A12; ony6trr4KO.B&r{o 25.02,,2.A1r4.

-6c.
ABTO,p&Mr{ paspa6olaua TgxHonorulrecKas cxeMa nonyrrenr4r .Kap6n4xpen{xrzreg,ofi

r(epaMuKr,r rro rexHoJroruu PCKIK c acuol*oBar{}reM TpexKoMrlouesruofi [rr4xrbr: Ka.]p6ua

IcpeMHrrrt, ).rnepoA, Qleqonnuqe cBr3yrorqee. Conclcareneu 6rrnu npoBeAerrbr 3ce

oK:crIepIaMeHT€uIbHbIe pa{5orsI rro noAroroB]Ke o6paguos AnLs cunr4ru{poB iilr{rtrs..

I4ccreAosanl,Ie o6pa^:qo4r, an[aJrr43 nonyrreHHbix AaHHbrx tur pacarerHbre pa.6orbr

IrpoBo.![4nrrrcb npr{ ef o ErenNo c]peAlQTBeHHoM yrracTlau.

5. 3a-ssKet Ha rlareHr JSs 2Qtq118314 ot 7.05.20,14 Pocctr:ircKaLn @e4epaqux

(flolrrxrare.rtbl{oe perrleHlaej). Ko,runo3r4rJvrfl roHKocreHHb]x rpy6.-rariux oirel,4e]il.roB

.a cnoco6 ilonyrreHl4t roHr{ocrerFrHbrx rpy6uarux oneMeHTor3. / Cauofilon Eii..M.,

.[Io p o,gs n n rc mrar fi [,I.A. (Fo c qnr) ; s a.srBrrrenr OAO <<HVfVIrp aS ar>> "

A.nropanru paspir6qraua rexHoJrorrdtrecKar c.xelv{a nonryr{eHtntfl ToHlKoc,fe:Hrrr]brx

IIJtLIHHoMepHbIX Tpy6 r4{3 xap6u4a KpeMHr4r rro rexHonorr4rz llClKK. Z[B4e:rrrae

rIpe,4Ha3Ha'TeHO Anr r{ClIOI,b3OBWIprfl B Cr4CTeMaX OXJtaN(AeHr4{ IIepCrreKTIrBHbIX pealKT()poB,

a raKxe e .nio6Hx arpsccl4Br{hrx cperax, coxpaHrfl AnmTenbHyro pa6orocnocoGuoorrn upH

TeMrleparypax 6onee 7{109C. CoEcxarereM rrpoBeAeHr,r Bice gKcnepr,rMeHTaJrbHlsr:e pa6oru

II0 rroA]roToBKe rz x{ccne,4o4aHue Q6pa"suoe.

onTnMi:ulblrsrft araanag,clll

I{a Aucceprarluro Ln agrope$epar n [zccepraquoHrrbrft conerr ilocryrrnno L0

orglbrBoB. B;ce or3brBbl rroffoxl4lreJrbHbre, B

]leKoi\{eHAa]4r4lr.

I-IeKOTOpbrX r4MeroTof, 3OMe'Ta.HI,.{tr 2r



l. Orsr,rn 3aMecrlrue4fl reuep€urruoro Anurpex:Topa ro HayKe 3AO (.H;TU

<<Earo"p>>, F:al{ArrAara Texlrlu.{eoKx{x HayK Tapac,on,cKofo BaAnnra llanilonzFra

coAep;r(r{T c,rr eAyroqur e 3 il.M(}r{ aHr.f,l

- crp.3 (rpernfi adqaq cun:y) <...rap6lrAKpeMHr4eBbrx Marepuarqn, He

ycryilarcilIl4x tlo cBoltNI xapaKTepr4crr4KaM :apy6exuuna amalofaM Be,fiyrrlr{x

MHpoBbIX lrpol43BoAureleft",.). B anrope$epare Her ransopuaqr4r4 o cno.fficrsax

3apyoe)KHErx Marepua.moB 14 cpaBHeHr4r4 Lrx co c.eoficrsaN{ra pa:pa6oraFlrlbrx

MaTepr4ELnoB.

- Crtrt.7 (nropofi a53au cpepxy) ((...r43 AaHHbrx rpa0ur<,on 3aB.Lrcr,4Mocrb

rpoqHocrz v MoAynt lOHra o|r co,4epxaHzf, Sa:r,r SiC B Miarepr4ane Hockrr

3KcIIOHeHUI4aJtbHbIffi xapan1ep...)). B anrope$epare Her AoKa3aroJrbcrB Tor.o, qro

3Ta 3irBrrcnMoorb Hocr{T' sKqnoHeHqraanrnrrfr xalpaKTep.

12. Or:lun saMecrllTe4fl reIfiepanbuoro Ar4peKTOpa rro rexHoJrorr4u*,rn,,riry

pa3Bl,rrl4ro OOO <fparpralrSt-M33>, KaH;itrilara 'rexHr4rrecKrzrx HayK flnuno

f uurpux Ei aleurrzg oBr4rr a qr oAepXHr cneAyro nlee 3 aM err alr4e :

- B uct.actileHluul x pncjury 3 ue coBceM KopperKTrFro yrBeplxr[eHr4e o BilI4Jrrr]r,ru

pacu€irnorcl ,{IaaMerpa rJtop Ha rrJrorHoclfb 3atroroBoK, 'f.K. rrJio:ttHocrb

yrnerpaSprtoBblx traarepr,Ia.r]toB 3aBr4cur or o6r€ua. ilop, ilpr4 sroM parlMep rrop

MO)K€,T' CI4JIbHCT pa3JIHrIaTbCt .

.]" Or3lIB H.o. I{a.ttiull}Hl{Ka ceKropa ra6oparopnu }&13 <<KepaunrXerilfl4e

KoMttIo3I,IUUtoHll{bIe uarepnfllbr, aHTI4oKHcJII{TeJIbHbtre rroKpbITI{ fl Lr }Kap,ocr:.oritrae

3M€LII4>) (Dfytl BI4AIM Qopoxrzua Olera l0prernuua co,qep)orr cneA)/rcrnqee

3AMEIIAHI4E::

- lKs reKcra aBroperllegrara He coBceM rronrrrHo, KaKr4M o6pa:rou olpeAeJrrrrct

cpeguufi AlaaMerp uop o6pa3llop (pryrHax nopol,relpufl, Meraunorpadrn.leq:rufi

uero/1) I{ ilr)'rleMy apropoM UpeAJrpxeHo orpeAentrrb, euo 3HarreHr4o KaK 0,E6.p.

z[. OrsHe AoI{eHra na$e4pu xulauqeorofi rexHoJrolp].r{ yrnep0,nt:rn.brx

MarepI4aJIolB IPXTy uh/i. A.VI. Meu4ereena, K€rHllr4Aara xlaruuqecKa:x r{ilyK

BepNuruzsr;rofi Crleuassr f3naar4ruupoBHbr coAepx{r4T cneAyroIq.ae 3aMeqaHrd.q:



- Pucyurr<vr 7 vr E aBTopesepara uanounsopMaTkrBHbr r$rBkrAy rofo, rrrro

Bbrrrc)JrHeHrbr B rrepgo-6eloqr Sopuare.

' B r:a6.uuqe 3 Ha c1tp" 17 anrope$epata rlpr4BeAeHbr ABa cy6r,e.rcruBr1brx

napat\{erpa (:aosMox.uocr6 SopivroaaHur u oflHopra4socrb maccrr), ilp]a]reM

o6ocltosanlae err6opa rofi Urw uwaft oueHKr4 rrpeActaniJreHo HenocraToqHo.

ii. Or:luB AoIIeHTa x4rQeaprI Xuwruu u gneKTpoxunau.{ec,Kofi oHeprre,16Kg

HaquoualbHoro I,IconeAqBare,rtrboKoro yHr4Bepcarera (M3.ILI>), KarH,Ar2p:ara

TexHrzrlrecKr4x HayK JlaHcrrco{t Irlprauu I4ropeeur,r 6eg saNae.l a:Fiufr,.

r(i" Orgun 3aEeAl/IorIEro nadoparopuefi (Dfl5yH ID(O pAH r4M. Flt.H.

CeMenoea, AoKTopa xLIMX[r{ecKr{x HayK Crpereqroro An4pex HurcuaeB]aqa

coAepxr4T one,Ayroulue :au(lu a}lvrflj

- Arrope$epar I4Meetr pntr peilaKrlr4oHHb,rx norperuuocreii, HeAocraror{tu:yro

qerKocrb 14 ca.MocQmacoBalrHocrb pa3nl{rrHbrx pa3Aenos. B qaclntocrz, per{{3H3roHT

He ctMor uafttu B BbrtsoAlax orBer Ha rrocraBJreHEryro 3aaarrJr J\|gl 1"nrra,nrra.

Qa:onoro cocraBa na $usu4o-MexaHr{qecKr4e ra re.nlo$r{3rzrrrecKr4e cnoficrna];.

'7'. Orsus reHqparrblt:oqo Al4ppKropa 3AO (EI{['O CMIrIT') Ilepnaxr<ona I4ropa

Bsqeoraso.Bl4rl:a copepx?t r qne4yrcnqee 3aMerraH4e :

- B anrope$gpare I{rytelorotr MHororrr4cJreHtFlile HeAo.rffrur n oSopu Jrelr4lr4,

raKl4e) KaK IIa C.7 pWC.I, C"91tUC.3, c.10 prac. 5.

[J'. OrsHn npofreccopa rcaSe4pri <Xuuurz r4 TexHc)Jrorrr[ peArcr4x, pacoe.flr]uH:brx

sJIeMeHToB, KoMrIoBIaquouHJ'rx I4 X,IaHopa3MepHbrx M€[re)pu€LJros) lv4"IZtTXT zrpr. ]1.8.

JlonaouocoBa, ,xoKTopa rex{nqecKr,rx HayK Jleer,rncKoro lOpus BarreurzrHoBz.{al {5es

Sax,IeqaUI4fi,,

9. Or:lrtn 3aeeAylolqelro orAcJroM TexHoJrornrz crpor4TeJrE,nrr;rx Marepl.rirJroB

Xllncruryra xnl/rurur I,I T'ex]i{o.JTorr4r{ peAKrrx oneMeHToB rr{ Mr4uepaJrE}r{oro cblprbr r{M.

I4.8. .fauaHaella Kplrcrr:rq Hayr[Horo rleHrpa PA[I, AoKTopa )il{rMr4qecKr4x }ra.yK

llpuuuna Huxorax Hururolazqa poAepxrrr cneAyrouee 3aMerraHrzre :

- Ha puc. 11, n"2, nz4]nuo, npeAcraBJreHo rrro ,ABZI paarrpeAe.rreHntr, B oAlroM

cnyqae IIop B [onyr{eHHu{ rraalepnanax, Bo ]BTopoNr - pacnpe/IeJreHr4e q:aornrl

I4cxo.n;Etoro rpa.Snr@ rlo pa3\IepaM. Z[ro ?r Apyroe .BaxHo c rrorrKr{ :}]peHu.rr reopmz r4



rIpaI(TI4K?I no"[yr{eHutt K0HiP]'IHO|O ilpOAyKTa, HO rl]pr4Be Afl sTkr AaHHhre, aErrop He

cran noAtr)o6Ho o6cyx4a1'b Bblirel(arctul4e I43 grr4rx pacnpeAereuufi BE,rBol(ril, a

orpaf Hr4qr4Jrcr KoHQTar:aque J[ s arna HaJrurrnfl 3Tr4x p ac;t]p eAer ennii.

10. OrslIB 3all4ec'ltureJ[J{ AupeKropa rro Hayr(e AO <<IIWI3nerupoyroJr]E,}rbrx

u:4e.uufi>>, Kat:rl;r4I:0iTat x.IztlVtI4HecK?IX HayK Ceueueurco [lrrarpral AlercarrA]poBuqa

coAelp)Kr{r cireAyroryIee 3aMoqaHHe :

" B pa6ore HeAocralfotlHo nro4po6Ho orrucaHbr ycJroBr{tr cr4Jrllrrlrzrp(l3ar-nat

o6panlqoe, n ro tspeMtr KaK Te,Mrleparypa kr BpeMfl rrpouocca oK€r3b1B6ror

3Haqr4TenbtHoe Bnr{4Hr4te Ha pTpyKTypy u ceoficrea IIrcxyqaeMofo r.j.3Aenrrlrr"

l3ur6o,p negyqeflr opraHpr3aur.ru vr o$uqua.rrbnn,rx ofiruonetrlog
o6ocHoerrBaetc.tr TeMe .{To OfEOy EnO px:Tlf r4M. il,.W. MeHlerTeerea

3aHl4lvlaerc.f, Hafr+Io-'Hccn()l\oBa[eJIbcKI4MH pador:anau Bo Mrforrzx or]pac,nlsx

MarepZ€LnoBelieHl4flD B ToM lrrlcne e o6racru ofHey[opHblx I4 BbrcoKoorHeyloprr]brx

Kepax{I4qecKz}l MaTepManiolB. O0uqvanrHufi oilrroHeHT F:[oNnzlHal A,n:la

Bux'loponFxa tlBJlf,ercx npr,{:HaHrlbrM cneqzaJrxrcro}d B o6racu4 Kpr4cr€rJrn"au,rtr"

aJIMa:]HbIX M€ITepH€ultoB {: MerranruqecKl4x pacnnaeoB-pacrnopoB y]rnepc]/Ia.

o$rarluansnuii on[xoHeH'r $penaeesa XaHHa BraAznraupoBHa.f,BJrrrerc.rr HirB€rcrHE,rM

c[eql]aJlI4croMt B obinacr{ noporuronofi MeraJrJryllri{u v KoMrro3gpu4oH.Hrr,rx

MaTe.pnanotB.

Iit {MrcK}'cclIH nrpun{r;ru yqacrue: qreH-K:oppecrroHAeHr' IPAH, Aol(:fop

rexHrztqecKux HayK A.nuvrlrn Mlrxau.n llpanonnv (:rane4yroulwtft laloparotrluefi

$u:uttoxunnun uonPpxHocr]u I4 ynbrparr4cnepcnrbr.K rroporrrKor3hrX MalepraaJrclB,

@e4qepa.rrnoe rccyAapcrn(:uuoe 6rc4xerHoe yqpe:KAeHrre HayKr4

MeraJr,rryprntr v MArelpr4anqrneAeHras zu. A.A. EafiK<lea poccuritcxofi

HayK, Ar{peKrop I,IHctul'yra crpyrrypHofi MaKlpoKr4Herr4tor kr

Marep.[raJIoI]eAeHI4.s PAH); ltoKlop dtu:zro-vrare\{arr4trecKx4x lrayK 6e.toycon

Ba.nepnfi

Kepan4.r4Kr4,

I4ucr.wryr

Bacn.npenluv (sane4yrcqufi na6oparopuefr SyHr<lqHonann,.nrofi

@r:4epta-unuoe rocyAapcrBeHHoe 6rc4xerHoe yr{pc}xrAer{ue HaryKrr

n uarepnaJroBeAeHr4fl llltlrr,, A.A. EafiKcl:ea Poccufficrrofi

oo

Hucrur:ryr

aKaIeI\4lHI{

IIPro(ji.n'eiv

14eT'€LJrnypfrrrx4



aKaAoMLII4 Ha:yK); Aol(rop EexHllrlecKl{x HayK Bypqen Ba.rlenrl,rH TpoqpurMo3irrq

(e.H,,'i:. la6oparop4u Susr4Koxlt\tr4rr MerarrJrr4rreoKx4x paclnaBoBi HM. ArcaAeunra

A'Mt' cauapzHa, Qe"4epaJtbHoe trocyAapcrBeHFroe diro,AxerHoe yqrlpex(Aer.r'e rrayKr4

I'Iuclzryr lrerrannlP|vrr4 t4;. hdatfepHaJroBeAeHrurs r,rr\d. A.A. Eaiinona pcrccrafircmofi

aKaI[roMI4I4 ua;gr), {oKTop )i:ut1\dl4rlecKr4x HayK, ar(a!;eMriK PAH liysuurc ]Bs*lec*an

Munafi.nowl.r (mpeusrfi geryuuufi corpyAHr{K, QreAepanrHoe nocyAaporgerrHoe

6ro4xeruoe yqpexlAelrue E:ayKIZr l{ucrnryr MeraJrn'yprnv u Mar.epr4 aJroB aa4. lL.A.
Bafitcrrna Poccraffcxofi aKailevrLrv HayK, ArapeKTop I4uHonaqrr{clprHo-

Texrl:oJlorHqe0Kofo I{eHTpa Poccprficxofi aKa.qelyrrzrr4 HayK <<rlepnoroJtroBKa),

conetHr4K feuepanruorro Ar4peKTopa Bcepoccuficrlrro Haye:Ho-

I4ccJIeAoBareJIbcKoIfo :aucrftryra aBl4arlr4oHHbrx Mortrop.r4&Jron), 4cxrorp XZtVrr4rrecKr{x

HayK: Kuce;rdna lll[aqe]Kla r{HrcoraesHa (:ane4yrorqan ra6opa:ro p"weir

lony[poBOAH]LrKoB+IX MarEpI4aJtoE, @e4epannHoe focyAapcrBenuoe 6ropjKerrroe

yrlpe)KAeHI'Ie uayrc{a J[{ucrlaryr \deraJlnyprr4r4 nt Ma.repr4arroBeAerrrrfl ]aM, A,.A.

FafiKarea Pocr:rzfict1ofrt aKqAeMI{H uayr<); IoKrolp xr4Mr4r{ecKru( HaylK lll[aLgalno

Analo.nufi leqprurenu.l (aane4yrou1ufi radcrparopueir Su:urrroxr,n,rLr14

6aporlepvrvqeC)KHX npoqeqrcoB, @e4epanruoe roc'/!apcrBer{E[oe 6xr,4rLKelnoe

yqpexAeHue Haylq{ }4Hcr]a:ryr Mer€LJlnyprprr4r u t\4arepr'raJroBeAeHrrs LrM" .A..A.

Fafixrrsa Pocr;zfic$ofi aKq.neMl4ra uayr); AoKrop rexHr4r{ect:r4x HayK llllarros

B.na4nnaup, Cep q (1npo{reccop xa$e4prl noporurconofii Merannyprlua: vr

@ynrlluoHzurbHbrx no4 Hauuouam,uufi r4 0 c Jr eA o B arelb olcurZ

TeXtFIrOJIOfu.reC.rczfi 5Fn

TexHrzrr{ecrux rrayr JB

PCl1rT'er <Mtr4CraC>); uneu-KoppecroHAenrr PAFI,, IplKrop

Hn(rsr Q p refi Mupo u o nu,u (sane4ylorqnfi laSopaloprEefi

KepaN[4IIeC]KIzIX. K ualJr-r MarepaanoB, @e4epannHoe r,ocyAapcrngrrr-roe

6ro4xleruoe yqpexfle He r[a. I4ncturyr Merannyp rprzr kr MarelprraJroBeAerrln{

trrM. llt.A. Eaiixona cuJftcx aKapeMlru uayx); AoKTOp xzMr,rqecKux ntityK

iKaplun lOpufi @sa BeAyroqr4ft na6 oparopu eft $ z:r.amo-xnM,a.qecl(oro

aHuTtA3 A K elp aMr,rq e q Kr4 on, @e4epaJrbHoe rocylapcrBer;[]loe 6ro;1xce:ruoe

yr{pex(:AeHr4e rrayKr{ J4norlrlyr MeTaJInyprLII4 14 l{aTepI{€ilOBen,eHIIt HlvI. ;\..A.

u(

Eafixcrsa Po,ccufi cxgft ara4eiv,ul,r a:rK).



oIIpelleJreHtbr

,{ncceplaqzqHr{ufi coBe"ri orMeqaer, rrlfo Ha ocHoBaHr4r4 BbrrronFXer:lu:brx

cor4oKareJreM rrccJrE4cqraun ft :

1. llas;par6olaHnt rexHeJlorI4rrecKr4e oxeMr,r noryqeur4fl rxr)p44oloro

rpa$mrrapoBarirnorq Marq,pr4arra (aHarora rpa$Hra lttf-.50) Ha ecproBe

BblcclKoreMneparypHoro ileKa vr rreKoBoro KoKca o upurvreleur4reM

eIa6prcusl,teJlbrqenl{.{, a ralK}r(e Ha ocHoBe Ser+ol$opM€rJrbAelrra4noffi cu$ln,r u

rpaSrnra c lpr{N4eHpHHeld poiro]pHofo ?r3MeJrbqeHr{fl. Attx rax,4ofi pxeMhr

onr{ua.[Irnr'1fi KoMrroHeHfirsrfi u rpa,HynoMerpHrrecKne 
"rffiu."",

zcxo,lluofi urprx'fbr, IToilyqq)Ht,r orlbrrHbre o6pa":qbl cHJrI4uI,rpoBaHHoro rllarflna c

BblcorKLIMI4 Sra:zrcp-vlexaularrecrurMr4 (o.* Ao 60lB MlIa), reruo$u:r4rrelc]il4Mr4

2. VcraHonfleno, qtr'o ronf{ora cr4nr4uraponaHtrfl rpa$urr:a onpe,regflelc{

pacillpeAeJreHr4eryr upp no p4r3NrepaM ra o6ecue.rr4Basfcrr

or 8Ct ao 120 t{KM.

B r4HrepBane pa3M(3pqB I]top

l[I;le4[roamenrar TEXHOJIO|I4IIECKA,[ CXEMA [Orn]4rle.H|lr-s

csofi,O:reaM^uu c0Aeplr(aHuelu saeu sic ao 75 wac.a/o.

peaKr_[Honr]rocr]fl3anflono

Harro,rrHr4TeJrf, co ppe4Hnryr

4:ap6rana KpeMHLrfl Ha OCHOBe T'OHKOAHCrrellCUCrro

pa3MepoM 3epHa noprAKa 30,0 t\4KM. f[,01y.16';u"t

orlhlluble o6peaq$r rap(iu4lipel4uuresofi KepaMlaKr4 c BbrcoKl.rMrzr @{rau:rco-

MexaIII4rrecKI4IvII4: (O]. .ofo 22Xi5 MlIa), rennoSusr4rrecKrzrMrd ceoficrn'a[tu u nupolcuu

coAepxaHueu SiC 
[Ao 

98 t!,uae.Yo).lPa^apa6oraHbr rexr]:r4rrecKr{e yenoBn.f, (Ne 2155-

091-00200E51-201$) M.rtlnperrunuufi rexHoJrorrrrecKzfi rpouecc rr0Jr)4yerur,ur

peaKlir{oHn ocr}.f, 3ar{fl oro rca.p6.a4a KpeMnra.n (J\lb 0 02 00 B 5 | -23 1 -2 0 1 5 ).

'/1. Paapabolau ctlrco6 uoryqeHufl vzgerruitt cloxruoii Soprrfnrr

ToHKocreHlilbD( ,A,r{urunouqprIhIX rpy6 vrc pearqr4oHHocBfl3aHHoro rcerpt5,a:4a

KpeMI.rII4t c uplaMeHpulzeiu ol(c'rpyAepnoro Qoplronanur. Oupeleli:u onrulra{r,nrnfi

KoMrr0HeHruufi TpxHo{orr{qeoKr,re trapaM:erpbl IrpoqeocoB cverttrelr+l,rx,

a(io'rxu. llonyueubr la3Aerrr4rr c coAep)KaHtaervr {ra:r[r iSiC

cqcraB

$ opv: ona:rrnfl la lep[ro o6p

ao 93 vac.a/o

'l[eopelrnqecq f,n aruauJnruocfr, uccJreAoBau^Ws o6ocHoBaHa reM, qro:

10



rrSJrotlKeHbr AoKiFaTe.[bcTBa Toto, rrro Srzszt<o-rvex.aHrrqeclKr4e u

M aTepr4 aJroB pa3rHqrrbrx KJriIcooB

?IF

- rloKa3aHa posruoN[tocrr ronyqeHr4fl 6es4eQexrHbrx uagelufi clor:rcuofi

$opnzrn,l, a I4Mr3HHo rrruHncivrepHbrx roHKocreHHbrx rpy6 na xapbnAa KpeMHT/r:8, e

I4crro.rlb3oBaHr4ter\d 3rycrlpyAepuoro Sopuonauux.

Jllpurvrentnlelpmo rc ilroontt*utlrtKe Al{ccepTaquu HcfIoJxr,3oBaH rxl,irpqrrvfi

cneKlp MeTOACIB ],lOQJ/ Ballz1fl: peHrreHoecKrafi 4rz$paxunouuufi a.H€rJuzr3,

aHaIrI43, CKaHI4py[OrUa.,[ SJreKTpoHrilar M?rKpoc]KO l[H_f, ,
n€l3eF) FIbIfi 4racpparcftrzgHHbr

repMorp aBlzMerpr4ge clKl4fi

iliHa.{erHr.re rlqtFfly,qeH

arrtr3b peHTreHoBcKafl p;eSexrocrorrurr.

rrpaKTr.rKr{ 3anilroYflercx n

qenor.o pflAa conpertaenu

HOBbTX TeXHOjIT)fI4qeCKr4x CXeM loI\rqeHlnfl

Su:uxo-ue.Kan:r{rreoi<uruu n

Anr pannr4rrHnrx o.rlpacnefi

peKolr eHA atquil, nqpnortxrc

r,r, BhrcoKr4M col;eplKaHneM Sa:rr SiC n nzrix,

nqlOMbIruneHHOcTI,I; co3.qaHa cI{CTeIvIla .tIpaKTHr]teOrCtaX

fl. uonyqarb BbrcoKc[lJrorHbro r<apda4r<p€MHZoEibls

MareF)rzranbr c pefMJrztpy Sa^:oruvr oocraBor\{ kr Susraro-rr,,rexaHuqeoKuMr4

CBOI{CTBAMH.

C)qeurca 4orcrflnepu II{ peFyJrbTaToB r,nccJreAoBtaHnfl BbrrrBr4rra, rrTo :

-- sKcrreplaNreHFaJrbH pp3ynbrarbr II0nvqeHbr

B aHHOM O C) Opy.{OB AHI/.VI;

t1

rerrJro Sr43usorcKue pnoffi crria xap6ra4rpeMHr4eBbrx

(Cf, PCKK, CKK) no4'fuiuxrorox eAI'IH'IM 3a]Br4cr{MocrrM, nprane4euur,ru B

6ra6o:le;

- r{3,FrreHbr sannczrllclcru csofrcre u (la:ronoro cocraBa rroJr.ygraeMhrx

Kapoa,AKpeMHLIelBbIX uarepuranoe or ceoficrs 14 Sa^:onoro oocraB& r4cx:orrlr{brx

3arouoBoK a tex.Hojrorr4r4 TIOJIVqCHKI':

- Aox:a3atHo, Irro no4Hory cr4Jrlrur4poBannfl roprraqlsfi rpaclruronofi ocl+<lPu

orooclreyuBaro'r lpa+{oilopffiffue ropbr pa3MepoM g 0- 1 20 MKM;

x courcKaTeJreM pe3yJrbTaToB rrcc"neAoBar.trr4r:fl I(Jrfl

KApOr,rAKpeMHr,reBFrx MaTepr4€ur0lt3 c BbrcoKla:t[r{

Ha coBpeMeHHOM



-- rroJrr:rer-rHbfie B p'a6a

rrroAlrBepAuJrll aAeKEaTHqcrb

trkrccEpTaL\nn;

-- pabora 6apupyercg Ha o6o6rqeuzu repeAoBoro orrr,rra pa:pa6olo,m B

o ora.orr.r [onyqeHr4a n ucc.[ eAoBar{r{fl rap 6 ra4rp eNrHn esofi Kepa.r{}rKr4.

JL.rqurrii nKfiaA aor.rqmareJrfl cocror4r B:

.-. [poBe,AeHA\4 ECeX :rKcngoaMeHT€UrbHbrx ior rro rroAroToBr<e o6pa:rqon

-- HerroclpeAcqBeHHoM yvae'rr4u aBTopa B rrpoBeAeHr{r4r Sz:lntrco_
Mexatrr4rrecKr4x, Szpvrto-xr4:MnrreQKr.rx r4 peHTreHocrrlpyKTypHbrx r4ooJreAon awwfrt;

o cHo B e r{c{}ne,Ay eMFrx yf Jrep oAHbrx u xap 6u gKp eMFrn r e.Bbrx Marep H €uro B ;

BbrBoAoB;

-- aKaJrr4:te n o6o6uqemzn sKcrrepkrMeHraJrblrbrx AaHHbrx, sopuynrapoBKe

- HeilocPe,qcleenuoM yqacTuu aBTopa n anpo(5 atL\nkr pe3y.rrb,raron pa6or6,rr Ha

p occ uriicr<r4x H Men{fi Vr-rapotiurrx (ou @ep eHrlr4.ax;

-- nollro']toBKe oor{oBl+brx uy6mar<aqufr, u uarenrroB rro upeAcraetreFrrHoiZ x
3arqu:fe padore.

7l{uccerptart Hq+{H r,rfi

fJlopo4:nuc)Kor"o VI.A.

xnalradlwxaquoHuylp pa

3aAarili.4: 1) Bbrl[BileHa

KeparvrprKr{ u ccl4r:p$atFrHe

[peAcraBJrf,er co6oii 3aKoHqeH:Hyro Hriyq:nto_

5o1,,y, B xoropofi peu'errbr cneAyrum,r'e aKryartrE,Hrbre

83@r/"rr\4ooB-fl3b MeXAy Crsoftcreai\4r4 rap6n4rpeMHHer](3fi

Ha Sa:u Sic n uefi; 2) paspat6oranhn 3 rexnororr4qeorche

cxeM[tt nony'reuuf rap(zaxpPMHI4eBbIX Marep)zurrroB c rrc[onb3oBar]rareM

orerleorBeuuoit cnprenoft 6;prs.bl; ]) paspa6oraH cnocod ilonyqeHa.ra oes4eflelKrrrr,rx

Tol{I(orrcroHErbrx rlpyd c co4e$xau{eu xapSugaKpeMr{rrrt lo 93 yritc"yo.

lJ[a sace4etH]:ru ps.lo.zr]15 r. !(rncceprarluoHrrrtr,rfi coBor rpffrrrrerr K rBrb,r3r0r/{y

o ror4:, vro pa6or4 coorBef.c;rnygr rpe6onauu.flM lr. 9 <<ftrono:x(eur4r o rroprrilKe

tlplrcyil{A eH.t4fl ygfurx crenfuefi>, npeEbsBJrreMbrM K: KaiflAlfl\u.rc.K:ra:M

l2

Te HoBbre xapr6v4r<peMHprenbre Margprraanbl

KoMrrbrorepuofi MoAeJrI4" pzmpaSorauuoii B

HA

coBeT K0HCTaTlrtrl)yeT, Ar4CCepTilrlr{,fl



Ar4CCepTarIr{.flM, yTBepx{AeHHbrM rrocTal{oBJreHl{eM

(De4epaqutr or 24 c:,enrx6px 2013 r. J\b 842, a ee

Arex,oau4poBurl, 3acJry]Kr4Baer lrpucy]KAeHrrfl eMy

TexrlrprqecKrdlK HayK rro cilofiHaJrbHocrr4 05.17.1 I

TyfoIttJ:aBKIil( HeMeTaJIJII4T{eCKI4X MaT.epV€UIOB.

KoJrr4rlecree ild - 
Lre[oBeK, r43 Hr4x 7 4orc.ropoB HayK IIo

TexuoirorrEx cr,rJItt4lF(arHhIX t4 Ty,rolnaBKHX rI

yrraclBoBaniilrl4x B 3ase4aerprn, ug 22 rIeJIoBeK, lBxrc,

nporc'Jxocotliltrr4: 3a npucyx{4eHl4e yveuofi crenen:rz I
yueucui cren eFII,tt 0, l,le4eff crBr.4.TeJrbHux 6rolne t oaefi 2 .

3avr. upe4c{s,qareJrrr

Arrccelprar{troHHoro coBera A 002.050.04,

qn.-Kopp. P,{H, It.r.H.

V.reH[,rfi ce.Kpgrapb

,4l4ccepraquoHHoro coBera A 002.060.04,
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