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yAapcrBeHurtfi crponrelrnrrfr

oT3brB BEAyIIIEfr Oprlnu3AIII,II4
(De4epalrnoe rocyAapcrBeHnoe 6roAxernoe o6pasonareJlbHoe yqpex,4eHl4e Bblcllrero

o6pasonanug <Harluoualrsrrfi uccneAoBaremcrufi MocroecKlafi rocy4apctnennsrf

crpourenrHsrft yHr.rBepcrrrer) Ha AprccepralluoHHylo pa6ory Kopuynona Vlr.ana
'Bacu;rrenurra Ha reuy <<BluqHue Qaronoro cocraBa rr crpyKTypbl IIeMeHTHoro

KaMHfl Ha ero Mopo3ocroftrcocrr>>, npeAcraBneHHylo Ha corlcKaHue yuenoft crerIeHI'I

KaHAr{Aara rexH}rrrecKrix HayK rro cnequtrnbHocrl{ 2.6.14 - Texnonorlrfl. cwrkrKurHbrx I{

TyrorIJIaBKrIX HeMeTaJIILIqeCKUX MaTepnanoB.

1. Axrya.nruocrb reMbr lrccJleAoBankrs'

Ha conpeueHHoM erarre pa3Burktfl. crpol,ITeJlbHofi uu4ycrpzu o4noft rg rraeHeftuux

3a.rlaq sBrrflercfl o6ecne.{eHlre AonroBerrHocrrl KoucrpyKllraft, roropar Moxer 6rrrl AocrklrHyra

rrptr KoMnneKcHoM rroAxoAe n uo46opy cocraBa crpourenbHoro Marepnara v aHurvr3y KaK ero

(fusnro-uexaH[trecKux xapaKTeprrcTr,rK, TaK V IIpofHo3LIpoBaH[IO eIO [OTeHIII4aJIbHO-

Bo3MomHbrx crpyKTypHrrx upeo6pasonanufi u Ae(fopIvraqufi, no3ruEraroqltx B 3aBI4clIMocrlI or

ycnonuft gKcrrJryararlLtu. Pocr crpozrenbHoro npoLI3BoAcrBa rpe6yer Ilocro{Hlroro

HapauprBaHr.r.fl BbrrrycKa, paspa6orrctr u npvrMeHeHrl.fl HoBbIX eQ(fertranHbx crpol{TeJlbHbrx

Mareprdanon, o6la4aroqlrx noBbrrtreHHbrMl,I gKcrInyaraIII4oHHbIMI4 rIoKa3areJItMI{, B rlacrHocrl{,

Mopo3ocrofirocruo. B uruporoM MacrrlTa6e npo4onxalorc.u [oI{cKlI cnoco6on yrytllrleHlrs

KaqecTBa I,I yBenr4qeHr.re BbrrrycKa TIeMeHTOB IIpIa co3AaIJInLI H BHeApeHI'II'I MUIJIOOTXOAHbX I',I

6esorxo.{ubrx rexHoJroruft. B rorrl qr.rcJle 3a cqer cHI,IXeHkIt coAepxaHl4s' Aonv KJII'IHKepa B

BbrlycKaeMblx MapKax IIeMeHTa 6es yxy,umeHl4t ero KarlecrBa.

B erou KJrroqe, paspa6orrca cocraBoB c[eq[aJIbHbIX IIeMeHToB, coAepxalqux B cBoeM

cocraBe pfl[ uo4urfvxaropon MrrHepanbHoro uIrrz oprauuqecKofo flpol4cxoxAeHufl Lr

o6laAarollux yn1n{r1regHbrMr4 crporrrenbno-TexHI4qecKLIMII xapaKTeltEcrI'IKaMI'I (oco6euno,

Mopo3ocrofir<ocrrro), flBrsercflBecbMa aKTyaJrbHbIM HanpaBneHI4eM prccreAosaHzft.

2. Crpyrrypa r coAepr(anne pa6orrr

,{lx orsrrna npeAcraBJreHbr anrope(fep ar 14 qtrcceprallut. ,{zccepraql{oHna{ pa6ora

cocTotlT tI3 BBeAeHrrr, [recTr,r IJraB, 3aKJIK)tIeHI'Ifl, CIIrIcKa JII'ITepaTypbI LI upuloxeuzfi.

,{nccepraqu.fl r,r3roxela Ha 152 ctpauwiax rrlalruHonl{cHoro reKcra, BKJIIoqaer 7 r;a6twl' 86

pr4cyHKa u 2 nputtoxeHlr.f,. Cnzcox Jrr{Teparypbl BKJIIotIaer 130 pa6or oreqecrBeHHbrx lI

sapy6exHrrx aBropoB.



Bo BBeAeHrr[ [peAcraBJreHo o6ocuonauue nu6pauuofi rerrarr u e€ aKTyaJlbHocrb,

rrocTaBJreHbr rlenlr kr 3ag.aqn uccneAoBaHvrfl, IJaYT}Ja' HoBr.r3Ha, TeopeTl,IqecKas. u [paKTLIqecKat

3HarrlrMocrb, a raKxe 4aua r.rH(fopMarllrr o6 aupo6aul,Irx pe3ynbraroB rlpoAenaHuoft pa6orrt n

ny6nnrauuflx rro reMe I,IccJIeAoBaHLr.f, kr ocHoBHbx IroJIoxeHr,ID(, BblHoclrMblx Ha 3aIqI,ITy.

B nepnoft rJraBe aBTopoM 4an o6eop cocroflHfir HayKr,r u [paKrkrKr,I s o6racrlr usytrelafifr

pa3nlrqHbx (farropon, BJrr{fiorqux na tfasonrul cocraB }r crpyKTypy IIeMeHTHoro KttMHt.

Ilora3aso, qro cJror.rcrrrr crpyKTypa 0a3 runa AF- qyBcrBI,ITeJIbHa K ycnoBI,I{M TBepAeHI,It }I

cocraBy BTopocre[euHbx KoMloHeHToB, B pe3yJrbrare qero crpoenue lpas Mo]Ker LrcMeutrbcs.

Onzcanrr ocHoBnbre [pLtrrr4Hbr pa3pyrueHr4.tr 6erouon, rrpoucxoAslque rIoA Aeftctsuel,I

rI[KII{qeCKOrO 3ilMep3aEll1rfl,U OTTar.rBaHr,rs, rlpoucxoAslql{x Ha MLIKpo- ]I MaKpoypoBHtx.

Bo nropoft rnane [pr,rBeAeHo orr]rcaHr.re r4 ocHoBHbre xapaKTepLIcrLIKI{ Marepl,IanoB,

[pr,rMeHreMbD( B r,rccJreAoBaHlrr{, AaHo oflr{caH}re gKcIrepI,IMeHTaJIbHoro o6opyAonanur u

MeroAoB lrccJre.{oBaHl,It crpyKTypH r.I csofi ctB IIeMeHTHoro KtlMHt.

B rperreft rJraBe orr[caHbr pe3ynbrarbr lrccneAoBaHpI.s cnoftcrB [oprnaHAIIeMeHTa c

Ao6anraruu MlrHepurnbHoro Ia opfanr{rrecKoro rrpo]Icxox,IleHl{ff rIpI{ TBepAeHI{I{ B HopMaJrbubx

ycnoBr4rx. Ilpe4crauenrr pe3ynbrarbr I,IccJIeAoBaHI,I.f, cocraBa, uopQonoruu

Kpr{crannorr.rAparoB, o6patyrorquxcx [prr rBepAeHLIu KoMno3LIIII4oHHbx Btxyq]Ix.
Xuruuqecrnrrl v peHTreHolbtBoBbrM aHaJrlr3aMr,r rIeMeHToB yCTaHOBJIeHO, IITO npu

rrcnoJrb3oBan[[ ToHKoMoJrorbx MkrnepaJrbHrx Ao6asoK K IIeMeHTy yAaercs sa$urcnponatr

lr3MeHeulrr cocraBa rrpoAyKToB rr,rApararluur urvna u 6ettuta (nopuau4llT, rlIApocI,IJIilKarbI

xa;rsqu.a) r{ TpexKanbrl}reBoro rrJrroMr{Hara ((!asrr tuua AF- rr AF). Tar, a [p]IcyrcrBrII,I

r{3BecrnrKa ua6moAaercfl o6paronanne rap6oamoM[HaroB, a Trptr Ao6asneuu]I AoMeHHoro

rpaHynr,rpoBaHHoro rrrJraKa - yMeHbrrreHrre coAepxaHl,I.u uopTnaHAI,ITa r{ yBenI4qeHI'Ie AoII,I

gTTpr{Hrr,rra. ,{o6anr<a MeraKaoJrr{H yMeHbrrraer coAepxaul{e B IIeMeHTHoM KtlMHe noprnaHAl{Ta

r,r yBelr,rquBaeT Aonro flrApoaJrroMr,rHaToB LI TI,IApOCUII,IKaTOB paSlU.Urofi ocHoBHocTI'I.

B uern€proft r.lrase parpa6oranbr cocraBbr IIeMeHToB c Ao6asraMu MllHepanbuofo

fipoucxoxAeHr{s, o6laAaroqrax uosrrrueHHofi Mopo3ocrofircocrrrc. ,{oxasano, qro [pLI

3aMerrleHlru AoJrH Knr{HKepa Ao 15 Mac.Vo, Mopo3ocToftrocrr IIeMeHTHofo KtlMHs He

yxyArrraercfl, a B HeKoropbx cnyquutx Aaxe yBeJILItIrIBaerct. Ns AocrI{xeHI,It oflLlcaHnoro

s(f(fer<ra neo6xoAnrrlo o6ecuequrb BbrcoKo prl3Blrrylo yAenbHylo rloBepxHocrr rrlolIa(fIEKaropa

MlrnepanrHoro upoucxox,qeHr{q, flpeBocxoprqyro Sro rIoprnaHAIIeMeHTa ]I Aocrl'IfaeMylo flpll

pa3AenbHoM rroMoJre. florurauo groro, neo6xoAlruo coBMecrHoe ncIIoJIb3oBaHlIe KoMrIJIeKca

Ao6anor opraH[qecKoro flpoucxoxAeHfir uracu.I(fuqilpylouero u Bo3AyxoBoBneKarorlero

Aeftcrsra.ff. Ycrauogneno, qro B TpexKoMrlonenrnoft cllcreMe CaO'AlzOl'CaCOr'11HzO -
CaSO+.2HzO - CaCl2 ocHoBHbM rrpoAyKroM peaKIII,Iu flBrserc . KaIJIIIII,IT, 'rro o6ecneql'IBaer

cra6u.lrnocrr (paronoro cocraBa arrroMr.IHarubx Qas IIeMeHTHoros KtlMHt c Ao6asroft

r.r3BecrHrKa npfi Anr4TeJrbHoM sgafiNdoAeficrBuvI c Koppo3LIoHHo-aKTI,IBHbIMI'I pacrBoptlMl{

xJropr.rAoB. floerovry pa3pyrrrenlre rIeMeHTHoro KztMHt c u3BecrH.sKoM rIpoEcxo.UrIT HaMHoro

MeAJIeHHee u o6ycloueHo B [epByro oqepeAb I'IHepTuocrrrc rap6ouaroB K NaCl.

B usrofi rJraBe AoKa3aHa Bo3Mo)KHocrb I,rcIIoJIb3oBaHI{f, MeroAa ucrycctnennofi

rrpeABapr{Telsnoft upr,rHyA}rrentnoft xap6onrasaquu 6erosa yrneKucnblM riuloM AJII IroBbIrIreHLIt

Mopo3ocrofirocru 6eronnrrx uspLeruil flbragano, rITo rlpu rap6ouusauull qeMeuTHoro KaMHt

crrycrr 24 \ac c MoMeHTa 3arBopeur{r c A€ulbHefiuruu rrIAparaII[oHHbIM TBep,qeHrIeM B TeqeH[IE

27 cy1. MoxHo Ao6nrrcs yBeluqeurrr Mapoquoft npovuocru Mareprlura c 67,5 MIIa lo 81,8

MfIa, a TaKXe rroBbrclrrb ero crofixocrb rrp[ [epeMeHHoM 3aMopa)KvtBaH-Idvt rr oTtavlBalluvr B



cpeAe xJropHAoB (uocne 40 qfiKnos [porruocrb flpu cxarllIl I,I3MeHuJIacb He3HaqI,ITeJrbHo, or
78,6 MlIa to72,5 MIIa).

B mecroft rJraBe rrpeAcraBJreHbr pe3ynbrarbr npoBepKn p$ynbraroB ALIccepraIILIoHHoro

rrccJreAoBaHrrr B crpourenrnofi na6oparopuu l4lf <<Holcim>>, a rarcKe Llcrlbrraullt orIbITHo-

lpoMbrr[neuuofi napruuus4eruir rap6ouarnoro rBepAenvs.Ha ocHoBe 6erononoua.

B sarcrroqenun c(fopMynr4poBaHu o6rque BbrBoAbr rro pe3yJlbrarzlM uponeA€uurx

r.rccJreAoBaHr4ir, a raKxe AaHbr peKoMeHAarlwr vr Aurbuefturue nepcrIeKTLIBbI LIccJIeAosaH[fi s

AaHHOM HarIpaBJIeHrILl.

Anropetfepar coorBercrByer reKcry lr4cceprallr4r4, a ny6ruraquu aBropa [oJIHo r(

BcecropoHHe orptDrtuor coAepxaHl,Ie pelleH3llpyerraofi pa6oru.

3. Creuenr o6ocnonaunocrrr rr AocroBepHocrb HayrrHblx rroJroxeHnft, nrrno4on u

peKoMeHAaqnft

,I[ns o6ocuoBaHr,rr rleJrrd r.r 3aAaq r{ccneAoBaHnft anrop [poBen o6mupnrrfi anuwr3

oreqecrBeHHofi nnreparypbr rro reMe Ar,rccepralluonnofi pa6orrr, a raKxe cylqecrBeHnrrfi o6reu

sapy6eNurx pefiruuronrx ucrorrHr.rroB. Ocuonnoe BHI,IMaHI{e aBTop yAenter BJIHtHtITo

crpyKTypbr rIeMeHTHoro KaMHr Ha ero crofirocrr B ycnoBl,Itx [epeMeHHoro 3aMopa]Ic]IBau.us vl

OTTAI'IBAHI,I' B CPEAE XNOPI,IAOB.

,{ocronepuocru pe3ynbraros o6ecneqeua 6oruurau o6reuou ucrIoJIb3oBaHHbD(

coBpeMeHHbx $usuro-xlrMr,rqecKr{x Mero.qoB n BblcoKoroqHbx upu6opon, a aHilII,I3

rroJryrreHHbx c r,rx noMorrlbro pe3ynbraroB cBl{AerenbcrBylor o6 o6ocuoBaHHocrll ocHoBHbx

noloxenr.rfi u BbrBoAoB, c(loprraynzpoBaHHbx colrcKareJleM. ,{ocronepuocrr pe3ynbraroB

Ar.rcceprarlr,ronnofi pa6orbr, BbrHocr,rMbx Ha 3arrlltry, o6ocHoeana KoppeJltlluefi reoperuqecKux

npe4nonoNeuuil vt troJr1nreHHbrx 9Kc[epr.rMeHTaJIbHbD( AaHHbrx. Hayrurte rIoJIoxeHI,It,

rrpeAcraBJreHHbre B Ar,rcceprauuonnoft pa6ore, o6ouronanrr 14 He nport4Bopeqar

cyrqecrByroilIr,rM rroJroxeHrrrM n o6nactvr crpol,ITenbHoro MarepuanoBeAeHvrs. v cMexHbD(

Ar{cqrrrrJrr{H. 3axrloqeHr.re ,{t,rcceprarlr,toHHoft pa6orrr n nonnoft Mepe orpaxaer ocHoBHbIe

p$ynbrarrr lrccJreAoBaHr.rs r,r o6ocHoBbrBaer flyrv Aarlbuefimero pa3Bprrkrfl. TeMbI.

4. Hayvnan HoBrBHa

Ycranouenbr 3aKoHoMepHocrr.r pa3pyrrreHr{s IIeMeHTHoro KulMHt Irp[ [onepeMeHHoM

3aMop1DKlrBaHr.rr4 v orrauBarrvrv B pacrBopax NaCl, 3aKrroqarcIqllect B rIporeKaHVlI

rluKruqecKr.rx xr,rMr.rqecKrrrx pearqufi Mex.qy Kplacrannoil.IAparaMll IIeMeHTHoro KulMHt,

corrpoBox,{ruorq}rxcs [poqeccaMrr r{x flepeKpllcrurnrtga\vu vt o6teunruu I,I3MeHeHHIMI{,

rrplrBoArlqplMl{ K AeCTpyKIII{U IIeMeHTHOTo KaMHt.

PacqerHHM Mero.IIoM orleHeua Bo3MoxHocrb xl,IMurlecKofo s3ol,u\aoAeficrBvI9. MexAy

ruAparHbrMlr (pa:avu rIeMeHTHoro KaMHs B npl{cyrcrBt4ll xJIoptIAoB; uo4po6uo I'I3freHbI

peaJrbHbre TpexKoMrroHeHTHbre cHcTeMbr r4 IIoJIt KplICTaJInLI3aIIulI BTOpI,ITIHbX rUgparnrx (faa

rIeMeHTHoro Ktttrau.s B 3aBI{cHMocrI,I or yclonuft TBepAeHI'Ifl.

YcranoueHo, qro r{crroJrb3oBagr,re rroJr}map6orcularubD( BoAopeAyllilpyrotrl}Ix Ao6asor

rrpr,rBoAr4T r cra6r.rrulgaqur,r gTTpr{Hfr{Ta B rro3.Urze cpoKLI TBepAeH[t IIeMeHToB; rloKa3aHo, qro

[p[cyrcTBr,re gTTpLlHfr,rTa B TIeMeHTHOM KaMHe, IIOABeprarcuIeMct [o[epeMeHHOMy

3aMopaxfl{BaHr,rrc }r orrar,rBaHr,rro, cH}rxaer BeposrHocrr o6paroBaLrvIfl. BTopI'IqHoro sTrpI'IHf}ITa I{

yBeJruqllBaer Mopo3octoftrocrr IIeMeHTHoro KtlMHt'



HayrHo o6ocnonana u AoKrBaHa rlenecoo6pa3Hocrb uc[oJIb3oBaHI,It rap6onarurx

AucnepcHbrx rropoA B KaqecrBe KoMrroHeHToB rleuenrnoft cllcreMbl 4rs. rIoBbImeHLIt

Mopo3ocroftrocru rIeMeHTHofo KaMHr B Koppo3llouuofi cpeAe pacrBopa xJropI{AoB, rITo

o6ycnonueuo r{x Blr4.f,Hr,reM Ha rr.rApararl}Irc aJIIoMuHaroB KaJIbIII{t u o6pazoBauneM 6ouee

croftroro B AaHHbx ycnoBl,If,x xap6oalronavrHara Karbllus.

llogrnepxgeua Bo3MoxHocrb r.rcrroJrb3oBturn.fi MeroAa rlpeABapl4Telrnofi

rrplrHyAurenruofi rap6ouusaqnu 6erona yrJreKilcJIbIM rtt:loM rroA AaBJIeHTIeM AJIx rIoBbIlueHI'IlI

Mopo3ocrofixoctu IagAermft ng 6erona.

5. Teopern.recnaq lr npaKTrrqecKafl 3HaqrrMocrb Arrcceprarlu[
Paspa6oranbr BbrcoKog(lQerrunnue cocrnBbr IIeMeHroB, coAepxalqux rrao,qu(fllKaropbl

opraHr.rqecKoro u Mr,rHepanbHoro rrpolrcxoxAeHlrfl, rlo3BoJrtrolq[e [oBbIc[Tb Mopo3octofirocrr

6eronos B ycnoBrirx gKcrrJryararllrlr rtplt nolepeMeHHoM 3aMopaxilBaHrrtr I4 orralBaHI,II{ B

Koppo3lroHHo-aKTI,IBHoft cpe4e xnopl{AoB.

Ycranouena e(!(fexu{BHocrb pacqerHoro MeroAa MoAenl,IpoBanur (fasoBoro cocraBa

rIeMeHTHoro KaMHr, ocHoBaHHoro Ha rrp]rHllt,rrre M]rHrIMrBaIIun nso6apHo-kI3orepM[qecKoro

rroregrlr.raJra f u66ca, rrpnMeHlrreJrbHo K AB)x- Id rpexKoMrIoHeHTHbIM cl{creMaM.

llolyreuuue B pe3ynbrare r.rccneAoBaHus [peAcraBJIeHI,Is o crpyKType Ia cocraBe

rIeMeHTHoro KaMHr c Mr,rHepamubrMr4 lI xI,IMLIqeoKHMI4 Ao6anKaura paclrlkIpflror Bo3MoxHocrI4

11paKTnqecKoro [plrMeHeHr,rr rIeMeHToB c noHID(eHHbIM xnumep-(faKTopoM B ycJloBtttx

rroHr{xeHHbx TeMlrepaTyp.

Ycranosreuo [oJroxlrreJrbHoe r'rrvritrve ilpeABapl{Tenruofi [p]rHyAuTeluroft

rap6onusaquu 6erona yfneKrrcnbrM fa3oM c IIeJIbIo [oBbllueHrIt Mopo3ocroftrocru 6eroHnrx

us11ettuit, rrro ilpu [paKTr.rqecKoM BHeApeH]rLr Moxer o6ecuequTb yBeJII,IqeH[e cpoKa clyx6u
MeJrKorlrrfrHbx r.BAeJrr,Ift crpoureJrbHoro Ha3HarIeHLIs, TaKLIx KaK flycrorHble crpoHTeJIbHbIe

6eronnrre 6loru u KlrpflFrr,r, 6opAropubre KaMHLI, IrJIIrrKa, a raKxe, npu co6mo4enr4ur oco6rx

ycronuft 3arrlr{rbr apMarypbr - 3aMeHr.rrb rrpolapKy rpr [pol,I3Bo.qcrBe XBI4 usreilutrr.

Pesynrrarrr uacrosqeft pa6oru HcnoJrb3oBaubl rlpu upoeKTllpor,auvru ycraHoBKI,I

rap6onatroro rBepAeHr{r s I4cnrnareJlbuoM IIeHTpe Holcim. flolyrennar ycraHoBKa

rlplrMeueHa AJUI rronfreHr.rr [pororr.rrroB MenKorlrrfrHbx I,I3AeJIuft crpoureJlbHoro HtBHaqeHI'Iff

rro rexHoJrofurl aBToKJIasHoft o6pa6orrra B cpeAe yrneKllcJloro ra3a.

6. 3naquprocrr noJryrreHHbrx pgyJrbraroB AJIS pa3Bur[q coorBercrByroqen

orpacJrrr HayKrI

B 4uccepraquonuofi pa6ore o6ocnosaHbr rloAxo.qbl x nrr6opy s(f<ferrunurx cnoco6os

ilonyrreHr,rs TIeMeHTOB Ha OCHOBe KOMTIO3I{IIr{OHHOIO MaTepl{aga c [pI4MeHeHI4eM

r.rHHoBarIuoHHbD( npueMoB HarrpaBneHHofo peryJll4poBaHrs cTpyKTypbl Ha MI4KpO- VI

MaKpoypoBue [yreM ycKopeHHoft npuny.uurenrnofi xap6onr.rsaquz, o6la,qarolqllx rloBblruennoil

Mopo3ocroftrcocrrro B Koppo3r{oHHo-aKTI,IBHbx cpe.qzx. 3ro uossoJltrJlo co3Aarb e(fQemnnurrft

Marepr,ran c BbrcoKlrMu [oKa3arerrruu QusuKo-MexaHLIqecKLIx H gKcIrnyaraII]IoHHbD( ceoftcrs.

3naqlMocrb pe3ynbraroB pa6orrr 3aKnloqaerct B pacruupeHllu cylqecrBylor[I4x

[oJroxeHufi e o6nacrr,r crpo]rreJrbuoro MarepuaroBeAeHllt o Bo3MoxHocr.sx HanpaBneHHoro

perynlrpoBaHr,rs rnApararluoHHofi crpyrrypbl KoMrIo3I,IupIoHHbx B.axylqux Ha MHKpoypoBHe c

ueJlbrc o6ecneqenus 3a,AaHHbrx cnoftcrn, lr3roraBnuBaeMbrx rI3 9TI,IX Marepllanon ugAenraft.
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7. PercouenAaq[u rro ucrroJrb3oBannro pe3yJrbraroB rr BbrBoAoB Arrccepraqlronnofr
pa6oru

llpe4loxeHHbre n pa6ore Hayr{Ho-TexHoJrofr{qecKrre ocHoBbI yflpaBneHl{t

crpyrTypoo6paronauueur rrpI,r floJrfreH]rr,r KoMrro3r{rluoHHbx Btxyrlux, o6na.qarouurx

floBbrrueHHofi uoposocroftrcoctrro, Moryr 6rrrr ucuoJrb3oBaHbr KaK MeroAoJror[qecKal 6asa Ans.

rrpoeKTr,rpoBanufl. rroproBhrx coopyxeunft c [crIoJIb3oBaHLIeM Aocrynubx IIeMeHToB

HeHopMLtpyeMofo cocTaBa.

8. 3aueqanus
flo 4uccepraqvonnofi pa6ore l{MercTcfl cJleAylouue 3aMerIaHI{s:

1. Karvru o6pasorra n pa6ore 6stu nocrpoeubr rpexKoMrroHeHTHbre Ar4arpaMMbl

Kpr,rcranJrr,rsaquu (paa?

2. B rreM 3aKnroqaercr ponb rrpoqecca rap6ouusaquu rtpu paepa6otxe 6eronon

rroBbrrrreHHoft uopoeocroftrocru r4 KaK MoxHo sto o6ecueqllTb Ha npaxrure?

3, Kar MoxHo 6rrrr yBepeHHbrM, qro Bo3Hr,rKarouue rtpu [o[epeMeHHoM

3aMopaxr{Baltuuu orrar,rBaHr{ra rcone6anvs.vlcrunHoft unornocrl,I IIeMeHTHoro KaMHt

He o6yclouenrr rrorpemHocrbro usrrrepeuufi? B Aeficrnr.rreJlbHocru lrr4

Bo3Hr.rKarorqlre BHylpeHHLre Harrp.sxeHrrr cnoco6urr crpoBollllpoBarb c6poc Qusuro-
MexaHlrqecK[x xapaKTepnctnr?

4. Kaxofi cuoco6 uo4rl(furcaqulr crpyKrypbr c rlenbro roBbrltreHllt Mopo3ocrofixocrr,I

Marepr,rana tBJrrercfl upeAflorrrr,rreJrbHbrM: I,Ic[oJlb3oBaune rap6oHarubD( Ao6anor

unu rap6onuga\us.?

YrasaHHrre 3aMeqaHr,rs He Hocrr [prrHrlr4nl{aJlbHoro xapaKTepa LI He cHI,IXaror o6rqeft

[oJrox]rreJrtuofi oqenKr,r Ar.rcceprarluouuoft pa6oru Kopvyuona I4sama Bacllmesraqa.

9. 3arcmoqenue

Auanlls pa6orrr rro3BoJrrer cAeJrarb o6ocnonannrrft eHBoA, uro Al,Icceprallils Kop.ryuona

l4naua Bacumes[qa Ha renry <Bluxnue lpasoBoro cocraBa I,I crpyKTypbl IIeMeHTHofo KaMHs Ha

ero Mopo3ocroftrocrr>> .f,Brrerctr sanepruennofi Hafmo-KBaluSuraquonuoft pa6oroft,

BbrrroJrHeHHoft ua aKTyanbHyro reMy, n roropofi coAepxl{Tcs perueHue uaymoff 3aAaqr,t rlo

parpa6ome cnoco6oB [oBbrrtrenr,rs Mopo3ocrofirocu4 IIeMeHTon z 6eronoB B rlpIacyrcrBl{rl

Koppo3proHno-arrfisHoft cpeAbr xnopLrAoB. Pa6ora o6laAaer uayruofi ttosuguoft,

Teoperr{qecrofi u [paKTr,rtrecroft qennocrbro, a HafIHbIe rIoJIoxeHLI.f,, BbrBoAbI I{ peKoMeH4arluu

lrMeror 3HaqeHlre Anr pa3Br,rrlrt orpacru s*atruir n o6nacrn TIoJDTeHI{{ trloposocrofirrx

6eronnrx przpreluit crpor,rreJrbHoro Ha3HarreHLI.fl. ,{uccepmq}IoHHat pa6ora IroJIHocrbIo

coorBercrByer nac[opry crreq[aJrbHocrr{ 2.6.14 Texnororut ctIJII,IKarHbrx I{ TyToITJIaBKLIX

HeMeraJrJrr,rqecKr,rx Marepr,raloB r.r coorBercrByer KpI,ITepI4tM rlrr. 9-14 llouoxenlLf, o

npficyx,qeur,r]r yqeHbrx creueueft, yrBepxAeuHoro rlocraHoBneu]reM flpanurelrcrna

Poccuftcrofi @e4epaulrlr or 24.09.2013 r. Ns 842 (n 4eftcrnyouefi peAaKquu flpanvreJlbcrBa

Poccuftcr<ofi Oe4eparlura), upe4rrBJr{eMbrM r pa6ota:vr, npeAcraBJIeHHbIM Ha corlcKaHze yrenoft

cre[eH]r KaHAr4Aara HayK, a ee aBTop, Kopuynon VIr;aH Baczmeszq, 3acryxuBaer rIpIacy]KAeH]It

yreuofi creneHrr KaH.4r,rAara rexH[rrecKrax HayK rro cleIIHaJIbHocrI{ 2.6.14 - Texnonor[s

CLIJII,IKaTHbD( I{ TyIOIIJIaBKLIX HeMeTaJIJII{qeCK}IX MaTepUanOB.




