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oQzqwa-urHoro o[[oHeHTa AoKTopa rexHvqecKr4x HayK, npo0eccopa

Kocenro Ha4exgrr (De4oponnbr Ha Ar4cceprarlr.oHrryro pa6ory

KopuynonaVln,ana Bacu.nrennrra Ha reMy <<BJrllqHt,re Qaronoro cocraBa rr crpyKTypbr

IleMeHTHoro KaMHfl Ha ero Mopo3ocrofircocrr>>, [peAcraBJreHHyro Ha coracKanwe yvenofi

crefIeHI'I KaIJI.r4/.ura rexHI4qecKI,IX HayK no cneq[aJrbHocrr,r 2.6.14. TexHolorr4r cr4Jrr,rKarHhrx

I,I TyforrJraBKr4x HeMeTtIJIJTT4IIeCKI,IX MaTepkraJroB

Arcrya;rurocrb reMbr Arrcceprarl[n

,{lr crpozreJlbcrBa 6onuloe 3HarreHrle uMeer AonroBeqHocrb Bo3BoAr,IMbrx coopyxeurafi. B
ycnoBl{tx yMepeHHO-KOHTI'IHeHTUIJIbHOTO KJII4MaTa C OTHOCr4TenbHo MoposHofi suN,rofi ra reulrrnr le-
TOM BaXHO 3Harb, cKoJIbKO III{KJIOB 3aMOpaXr,IBAHr4fl.-O'-naprBaHVfl cMOXer Bhrlep)Karb npoeKTr,rpye-

urrfi cocran 6erosa B 3aAaHHbrx ycnoBl4rx. Iloeronay K KarrecrBy BbrnycKaeMbrx rIeMeHToB rrpeAbrB-

Jltlorct crpoxaftIlrue rpe6orarus. B ro xe BpeMr, npr4 aKTr,rBHbrx reMrrax crpo]rrenbcrBa B pa3nr,rq-

Hbrx peruoHax crpaHhl Mo)I(er na6lro4arrcx 4e(fzqur crpofiuarepr4anoB r.r3-3a BbrcoKoro coAepxa-

HI'Ifl KJILtHKepa B zcrlonb3yeMbrx IIeMeHTax. flyrerr,r ncrroJrb3oBalprflpa3nnrrHbrx rr,ro4z(furaropoB op-

raHI'IqecKOIo I'r Mr{HepAIIbHOIo llpouCxoxqeHlI.f, BO3MOXHO [OnyqeHI,Ie BbrCoKOKJraCcHbrx TIeMeHTOB,

o6laAarorql{x cleIII4zInbHhrMIl cnoficrnalrl{, B ToM qlrcJre, rroBbrrrreHHofi naoposocrofircoc*ro, 
',prr 

oI-
HoBpeMeHHoM cHuxeHvIvI B Hlax AonLI Knr.rHKepa, trro cnoco6crsyer yAoBnerBopeHr4ro cnpoca Ha rle-

MeHT r,r ycKopeHr,rrc TeMrroB cTpor,rTenbcTBa.

O6qas xapaKTeprrcrrrrca pa6orrr

[zccepraqzoHHiul pa6ora Kopyynona Z.B. nocnsrrleHa parpa6orre cocTaBoB rIeMeHToB, co-

Aepxarrll4x KoMtrJIeKc uo4z0zxatopoB opraHlrqecKoro r,r MrrHepanbHoro lpoucxoxAelrrs.,o6ecne.ru-

BaIoqI4x BbIcoKyIo Mopo3ocrofircocrr pacrBopoB a 6eroHon Ha ocHoBe uo4n$uqrapoBaHHbrx rIeMeH-

TOB B yCnOBI4tX [OnepeMeHHoro 3zlMopa)o4BA[Iafl]a OTTar4BaHr{r B Koppo3r,roHHo-aKTr,rBHbrx cpeAax.

{uccepraql4t rlMeer rpa,qvq[oHHylo crpyKrypy v ABrflercs. HayqHo-KBanz$uxaquonnofi pa-
6orofi, BbItIoJIHeHHoft anropona caMocrotreJlbHo, Ha BbrcoKoM HayqHo-TexH#qecKoM ypoBHe, c vrc-

IIoJIb3oBaHI'IeM coBpeMeHHbrx MeroAoB aHanv3a. Pa6ora cocror,rr pr3 BBeAeHV fl,, 6 trraB, BbrBoAoB,

crlucKa nureparypbl, BKJlloqaloruero 130 LIcrotIHptKoB nr4Teparypu. Pa6ora r{3noxeHa na 152 ctpa-
HI4II9 MalrlllHorll4cHoro reKcra, BKJrroqaer 7 la6lw1,86 pucynrcon n2 npuloxeHr4r.

Bo nnegen[rr orMeqena cnequ(f vIKa, araK)r(e aKTyzrnrHocrb r{ccne.qyeuofi npo6reurr, a raKxe
orpDKeHbI KJIK)qeBbIe HarlpaBneHurfl pasBkrrufr uccnel'yel,rofi o6lacrn, cQopuyn[poBaHbr rlenr4 14 3a-

AaqI4 I4CCIe!OBAIJ|4.S., I,r3JIOXeHa HayqHar HoBr,r3Ha 14 npaKTr,rqecKar 3Haqr4MocTb.

B r.lrase I ananusupyerc{Jpl cl{creMarv3r4pyercr unQoplraqvs.vr3 nlrreparypHhrx r4crorrHr{-

ron. Anropona coo6qaercs o6 aKTyanbHoM cocrorHuz HayqHoit tmtepurypbr, rocBs[Ieunofi renae



r,rccJreAoBaHr4r. I43noxeHbr BHerrrHlre (baKTopbr, BJrr.rrrorurre Ha (biBoBbrfi cocTaB rrpoAyKToB fvIipaTa-

qr4lr rIeMeHTHoro KaMHr; oueneHa ponb MoAr,rQuraropor opraHuqecKoro pt MuHepanbHoro rrpoIac-

xoxAeHzr B rrpoqecce (pasoo6paeoBaHr4r rIeMeHToB u 6erouoe. CAerano rrpellonoxeHkle o srrcorofi

crerreHr,r Brrvfl]F]]?ifl cocraBa rr.rAparHbrx (fa: qervrenrHoro KaMHr Ha ero Mopo3ocrofircocG.

B rJrase 2 onucanu r{3yqaeMbre Mareplranbr r,rccneAoBaHns. B rlccJleAoBaHulr [pl4MeHfl,Irvteb

craHAaprnbre MeroAr,rKlr olpe.ueneHr,rr SusuKo-MexaHr4rrecKr,rx xapaKTepr,rcrr,rK rIeMeHToB t4 6eronon,

lpeqlr3lroHHa.rr reJrueBiur rrrrKHoMerpvrfl,, pa:pa6orannrrfi naero4 ptcKyccrBeHHoft npe4napuremnofi

rrplrHyAr{remnofi rap6ouuaaquu6eroua,KonoplrMerprqecKoe onpeAenenl{e IroHoB Cl- u CO32- ue-

ToAoM KouenapAr,r, pacqerHrrfi uerog MrlHr,rMr.r3arluu uzo6apHo-r{3orepMl,IqecKoro [oreHuI,IaJIa

lu66ca (MI4I,IfIf), MeroA Hlr3KoreMrreparypnofi a,ucop6uzu uBora, oneKrpoHHiul cKaHllpyrcrqat

MlrKpocKorrus, peHTreuoQa:onufi anaJrvr3,peHTfeHoBcr<ar (pnyopeclleHTuuul crleKTpoMerpv'A, AI{00e-

peHrlr{ilnbHufi reprrrl,tuecrraft aH€L[r.r3, orrpeAeJreHr,re rpaHyJroMerplrqecKofo cocraBa.

B rrane 3 npe4craureHbr pe3ynbrarbr rrccJreAoBaHrafi ocnosHbrx 3aKoHoMepnocreft TBepAeHr.rt

rIeMeHTHoro KaMHr B craHAaprHbrx ycnoBvtflx c rlenbro rrporHo3lrpoBaHvrfl, ero noreHrluamnofi Mopo-

gocrofirocru. Crour orMerr4Tb rpauornrrfi rroAxoA corrcKareJrr npu o6cyxgeHr.ru peynbraroB, B ToM

rrlrcJre rrpo4yMaHHffr crpyKTypa u noruqecKiur [ocJreAoBarenbHocrb rrpeAcraBneHr4t AaHHbIx. Anrop

He orpaHlrqvrncfl. vr3yqeur,reM Mopogocrofirocrz rIeMeHTon r,r 6eroHoB, a yAenr{r 6omuroe BHuMaHLre

TBepAeHr.rrc rIeMeHToB, o6ecue.rusiiloueMy 6yayruyro Mopo3ocrofirocrr IIeMeHTHoro KaMHt u 6e-

roua. flo4po6no paccuorpeHbr oco6ennocrn (fasoo6pa3oBanvrs.ueMeHTHoro KaMHr B orcyrcrBr4rr Mo-

4z(pzraropoB rr B rrprrcyrcrBr,ru Ao6anor opraHr,rqecKoro u MprHepanbHoro npoucxox,{eHprs. Znrepec-

Hoe 3aKJrroqeHr{e aBTopa Kacaercr BrrvrfiHvrs.ruo4ra(}rararopoB opraHr{qecKoro npor4cxoxAeHr.rr Ha yBe-

Jrr4qeHr,re coAepxaHr.rr strpr.rHrr4Ta B cocraBe, qro paHee He onvcarlo B Jll{Teparype. PacupeAeneul4e

nop [o pa3MepaM TaK)r(e [peAcraBnrror HayqHrrfi unrepec, a BbrBoA o ponu nonurap6oKcl4JlaroB B

yBenr.rqeHzr.r Aonlr HaHorrop sBrsercr, na uofi B3rJrqA, oAnofi ras Hara6oree r,rHTepecHrrx (popuynupo-

BoK rrpeAcrasreHHofi pa6orrr. Ouenxa BrrvrflHvrfl rap6ouanroro KoMrroHeHTa Ha cocraB Qas runa AF'

rIeMeHTHoro KaMH.f, yxe Ha rrporrxeHrrr{ AJrr{TeJrbHoro BpeMeHV flBlrflercfl. o6cyN4aenrofi u cuopnofi n

nayuHoft r.r rexHoJrorraqecrofi cpgp.ax, oAHaKo npe.4craBneHHbre aBTopoMo cMoAenupoBaHHbre cu-

creMhr, pacctrzTaHHbre Ha ocHoBe repMoAr,rHilMvtKvt kr rroKiubrBarourae oco6eHHocrlr Kpr,rcrannu3ar\uvr

Qag s [plrcyrcrBrrrr rr3BecrHflKa, a raK)r(e AaHHbre 3neKTpoHHofi crannpyrorqefi MLrKpocKonLIpI, froKa-

3brBurroruue pa3Hr.rqy crpoeHr.rr $opr KplrcrannoB, BbrrJrf,Arr AoBoJIbHo y6e4urenrno.

I;rana 4 ssrflercsJroruqecKrrM npoAonlreHr{eM rrpeAbrAyrrlefi u 4ononHrer rlenocrHocrb Ar4c-

ceprarluoHnofi pa6omr. OcnonnbrM BbrBoAoM aBTopa rBJrrercr ror Qarr, trro rtppr 4o6auenulr Mo-

.4ztfmaropoB opraHr,rrrecKofo lr MlrHepanbHoro npo[cxo]K,4eHl4t K IIeMeHTy Bo3Mo)KHo Ir3MeHeHI,Ie

cocraBa rr4,upocynr(foanrolruuarHhrx Sas qeuenrHoro K€rMHt, qro IroJIoxI,ITeJIbHo cKiBbIBagTct Ha

Mopo3ocrofirocru Marepuana, T.K. ocHoBnofi ruexarurcM pa3pyrxenux o6ycnoBJluBaerct BTopI,ItIHbIM



oopiBoBaHLIeM STTpI4HII,ITa I{ BO3HI,IKarOnIr{Mrr corryrcrByrorqr,rMr,r pacKnr4Hr,rBaroqt4Mr.r HarrprxeHz-

tMI4 B crpyKType. Iluunuuocrb AaHHoro [pouecca [pr.rBoAr4T K p€r3ylporrHeHzro rIeMeHTHoro KilMHt

rIpI4 rIepeMeHHoM 3ilMopaKI4BaHI,ILt v orrar{BaHr4r,r. flonrrureHHyro Mopo3ocrofilcocrr clrcreM

CaO'AlzOl'CaCO:'1lHzO - CaClz - CaSO+'2HzO anrop o6rgclf,er rroBhrrrreHHofi ropposnonnofi

crofirocrrro rap6onarHux Qas r nos4eficrBr4ro arpeccr4BHofo pacrBopa xnopuroB.

B uane 5 paccnrorpeH aJlbrepHarnnurrfi cnoco6 o6pa:onanur rap6onarnux (pas rleMeHrHoro

KilMHj[ c uenblo yBenLIqeHI{s efo Moposocrofirocru. Brr6pan orrrrrMirJrbHufi pexurvr o6pa6orrcz vnpv-
Be.4eHbI pe3ynbrarbl pacqeroB, rloATBepxrruoqux 3Haqr.rMocrb rrpoqecca rcap6onu:aqkru Anfl noBbr-

IrreHl,rr Mopo3ocrofirocru uzaer/iuit crpor4TeJIbHOrO Ha3Haq e%r4s..

B rlane 6 lpune4enhl pe3ynbrarbl [paKTlrrrecKoro BHeApeHr,rs pe3ynbraroB Ar4cceprarlr4oH-

HOIO 14 CCne.rIoBaHr4r.

B sarrloqenzlr c(popuynupoBaHbl KoHKperHbre pe3ynbrarhr r{ccJreAoBalp$.r4 r{x 3Harrr{Mocrb

AJUI coBpeMeunoft crpol'ITeJlbHofi orpacnu. C$opuynr4poBaHhr HeKoropbre peKoMeHAarluv ro vrc-

rIoJIb3oBaHLIro pe3ynbraroB I,IccJIeAoBaHrar c Hayquofi n c rexHr,rqecKofi roqeK 3peHr4r.

Jlorr'l'rHocrb npoBereHut uccreroBalnfl., a raKxe rrocneAoBareJrbHocrb rroAaqu u crpyKTypr4-

poBaHHocrb unQopnaaqupl no3BoJUIer cyAI,ITb o rrry6oxorr.r 14 KarrecrBeHHoM pacKpbrrprrr reMbr Al4ccep-

raqzoHnofi pa6oru tl peurnr43arlIE]r [ocraBJreHHbrx 3a.4aq.

HayvHar HoBr{3Ha

YcranoereHbl3aKoHoMepHocrll pirpyrrreH'{ rIeMeHTHofo KaMHr rrpr4 rronepeMeH'oM 3aMopa-

}(prBaEvrkr I{ orrtMBaHI4I4 B pacrBopax NaCl, cocrotlrlI4e B nporeKaHilr,r quKnrlqecKux xr{M}rqec1r.rx

pearqufi Me)KAy KpklcrannofllAparaMll IIeMeHTHofo KuIMHr, corrpoBoxq4uuoqvxc.f, npoueccaMr{ ux 11e-

peKpl{cr&nrv3arlkrvr n o6rerranrrurl Ia3M€HeHvtflMvt, [pl,IBoAftrlrlMrr K AecrpyKur,n4 IIeMeHTHoro KilMHr.

Pac'rerHrtrv MeroroM oIIeHeHa Bo3MoxHocrb xr,rMaqecKoro nsarzuogefi cTBpts, Mexry rr,rApar-

HbIMI'I (fa:anar'I IIeMeHTHoro KzlMHt B rlpr4cyrcrBrrrr xJropuAoB; noApo6Ho u:yuenbr peanEHbre rpex-
KoMTIoHeHTHEIe cl4creMbl 14 IroJIt Kpr4cftInnr{3arJuu BTopl,rrrHbx rl,IAparHbx $a: qevreurHoro KitMH, B

3aBr,rcr{Mocrrr or yclonrafi TBepAeHr{r.

YcranoueHo, rITo I4crIoJIb3oBaHrIe rroJrlrKap6orcnnarHbrx BoAopeAyur{pyuqux ro6asoK rrpu-

Bo.qI4T K cra6zJll'Isallllu 3TTp[HrI,ITa B rIo3AHue cpoKrr rBepAeHr,rs rIeMeHToB; [oKursaHo, qro npucyr-
crBrle gTTpI{HrI4Ta B IIeMeHTHOM KaMHe, IloABeprzilorleMcfl rronepeMeHHoMy 3aMopaxr{BaHr4lo lr OT-

TauBaHrIIo' cHrDKaer BepotrHocG o6paronaHlrt BTopr.IrrHoro grrpr,rHrr4Ta r4 yBen[qr4Baer Mopo3o-

crofirocrr rIeMeHTHoro KaMHr.

HayvHo o6ocnosaHa lt ,qoKaraHa qeneboo6piuHocrb r.rcrroJrb3oBanur xap6oHarHbrx nopoA B

KaqecrBe KoMrIoHeHToB IIeMeHTHori cucreurr AJII noBbrllreHr,rr Moposocrofirocru rIeMeHTHofo K:lMHf,

B Koppo3l'Ionuofi cpe4e pacrBopa xJropLIAoB, vro o6ycroBJreHo krxBrrprnnkreM Ha rkrApararluro anroMr4-

HaroB KiubII[s n o6pasonaHrlervr 6olee crofiroro B AaHHbx ycJroBrrrx xap6oaruorrrvrHaraKarrbrlr,rr.



IlogtnepN4eHa Bo3MoxHocrb I4crloJlb3oBaHlr.f, MeroAa npeABaprlrensnoft [pr,rHyAr,rremnoft

rap6onlEsaqzz 6erona yTJIeKLIcJIbM ra3oM noA AaBneHr4eM AJUI rroBbrrrreHr.rs Mopo3ocrofirocru r,r3Ae-

ttuituz 6eroHa.

[ocronepnocrb pe3yJrbraroB Arrcceprarlr.ronnofi pa6orrr Kopuynona IrI.B. nolrBepxleHa

KOMTIJIeKCOM CTaTIAapTI{3OBaHHbrX COBpeMeHHbrX MeTOAOB AHa.JTId3A, BOClpOr,r3BOAr,rMOCTbrO 3KCIIepU-

MeHTiIJIbHbrx AaHHbrx B rlpeAenax gaAannoft TorrHocrlr usrvrepenuft, He rrporr4Bopeqarqux coBpeMeH-

HrIM HayqHbIM rlpeAcraBreHr,rsM lr 3aKoHoMepHocrrM. Brruomrena [poBepKa pe3ynbraroB r4ccneAo-

Bannfl. n ZcnrrrareJrBHoM rIeHTpe Holcim, r. Mocxsa.

IIo repre Arrcceprarlnn orry6nuKoBaHo 22 naytyrte pa6ors1 B ToM rrr4cJre 6 pa6or B peqeH-

3rlpyeMblx HayqHbD( r43ranvrflx, BKJrrorreHHErx n 6agu qnrrrpoBaHus Web of Science z Scopus, u 5

crareft Bvts4aHvlfl4 peKoMeH,[oBaHHbrx BAK PO 4rr ony6lrrKoBaHr.rr ocHoBHhrx pe3ynbraroB Hayq-

HbIx I4ccneAoranufi. Ouronnrre pe3ynbrarbl pa6oru ilpeAcraBneHbr Ha pa3nr,rqHbrx ron(fepeHqurx

ncepoccufi cKoro r.r Mex4yHapoAHoro naacrura6a.

Creuenr o6ocnonanHocrrr HayrrHbrx rloJro)r(eHr.rfi, nrrnogoB rr peKoMenAarlnfi Arrccepra-

quonnofi paOorsr o6ecue.reHa KoMrIJIeKcHbrM rroAxoAoM K perleHrlro rrocraBJleHnbrx HayrrHbrx 3aAaq.

Brr6panHrre MeroAbI LIccJIeAoBaHr4r rroATBepxq4aror Bo3Mo)KHocrb uonyqeHrrr rIeMeHTHoro KaMHr,

vo4IaQzqupoBaHHoro Ao6aerariau Mr4Hepirnbnoro ra oplaHuqecKoro npoucxoxqueHr.rr, cnoco6noro

o(f (f ertunno trport4 Bocrorrb 4efi crnuro nonepeMeHHoro 3aMop a.xvtBalrrfl .

TeoperuvecKas ll npaKTrrqecKas 3HarrrrMocrb p$yJrbraroB rrccJreAosaH[fi

Parpa6oranhl BblcoKogS(fercuanHsre cocraBbr rIeMeHToB, coAepxarrlux uo4uQuKaropbr opm-

HuqecKoro I,I Ml{HepanbHoro rrpoucxox(Aenurfl,, rro3BoJurrouue rroBbrc[Tb Mopo3ocrofirocrr 6eronos

B ycnoBl4tx SKcnJryaTaIILrkr Trpu [olepeMeHHoM 3ilMopa>IKvtBaIJvII/t pr oTTarrBaHr4t4 B Koppo3r4oHHo-aK-

rneHofi cpeAe xnopr.rAoB.

Ycrasonrena sQ([ercuIBuocrb pacqerHofo MeroAa MoAenrdpoBanna (fa:oBoro cocraBa rle-

MeHTHofo KaMHfl, ocHoBaHHoro Ha rrpnHlll,rrre MrrHrdMl,I3auuu uzo6apuo-r,I3orepMr4qecKoro noreHrlr{-

uru f u66ca. [pr{MeHr.rreJrbHo K AByx- r,r rpexKoMrroHeHTHbrM ct4creMaM.

florryuennrre B p$ynbrare I,rccneAoBaHr4r [peAcraBneHnr o crpyKType u cocraBe rleMeHrHoro

KaMHt c MLIHepaIbHbIMLI LI xI{MI4qecKkrMLr 4o6anravr,I pacm'uprrct 
"orr&"ocrr,r 

[paKTrrqecKofo

rlpnMeHeHut IIeMeHToB c rroHr.rxeHHbrM KJrlrHKep-(parropoM B ycnoBr4rx noHru(enHbrx reMrreparyp.

YcranosreHo IroJIo)KlITeJIbHoe BrrvrflHne npeABapuremnoft npr.rHyAr,rrenrnofi rap6onz:aqnz

6erona yfneKllcnblM rur3oM c rlenbro rroBblllreHr4f, Mopo3ocrofixocrz 6eronnrrx nzaeluit, qro rrpu

npaKTI,IqecKoM BHe.{peHIrId Moxer o6ecuequTb yBenr,rqeH[e cpoKa crryx6u MeJrKorrrryrrHbrx uz!;ettuit

crporlTenbHoro HiBHaqeHvIfl,, TaKr4x KaK rrycrorHbre crporrreJlbHble 6eronnrre 6norn vrKupnkru, 6op-

AIopHBIe KaMHrI, rIJIIdrKa, a raK)Ke, npu co6moAeHur,r oco6rrx yclonr,rfi 3arrltrrbr apMarypbr - 3aMeHurb

rporapKy npr nporr3BoAcrBe XEI4 uz4etuir.



Pesylrrarrr Hacroxrqefi pa6orrr [crloJrb3oBaHbr npu npoeKTr4poBalnvr ycraHoBKr{ rcap6onar-

Horo rBepAeHI,If, B I'IcnrrlarelbHoM IIeHrpe Holcim. flolyuennax ycraHoBKa rrprlMeHeHa Ans [ony-
rreEr4s' [pororl'IloB MenKollrryqHblx uzgumfi crpoLrrenbHoro Ha3Harregl,rr ro rexHoJrorurr aBToKJraB-

nofi o6pa6orKlr B cpeAe yrneKr4cnoro riua.

flpu osnaxoMneHl{l4 c rl4cceprarlr.ronnoft pa6orofi Kopuynona I4.B. sosHraKJrr4 cneAyrour4e Bo-

rrpocbl Ir 3aMerraHlrfl: .

1. B rnane 3 n ra6luqe 5 (c.58) npzne4eHhr crpyKrypHbre xapaKrepvcrprKr,r rleMeHrgoro

KtlMHt, nolyqeHHoro IIpu pa3Hbrx 3HaqeHLItx B/If. BosnaoxHo, ecnu 6u Bce rIeMeHTsr 6rulz 3arBo-

peHbl lrpu oAI4HaKoBoM 3HaqenuuB/l-1, To t4 crpyKTypHbre xapaKTepr.rcrr4Kr.r 6ruln 6rr o4r.rnaroBbre.

2. Ha ocnosaHlll4I43yqeHHhIX B rJraBe 3 pa:rrauHrrx nnacru$rararopoB AJUr AanbHefilrux uc-

cJIeAoBaHrIfi 6rln nu6pan cyrreprrnacru(fr.rrarop na ocrone nonzxap6oKclrJraroB KaK cocraB c -[y.r-

IIrI{MII cnoficrnaura. A uoxer 6rrrr croLIJIo 6rr n cpanHeHr4r4 B3f,Tb erqe r{ cocraB c nr.rrHocynr(fona-

TaMu! qro6rr BhIflBI{Tb .ueficrnue Ha Mopo3ocrofixocm IIeMeHTHhrx cocraBoB rena 6onee, qro aBTop

caM oTMeqaer BhrcoKyro e(p$erruBHocrb Ao6asru JICT+PCE?

3. flpz ananuse 6uuapnofi czcrentrr [oprnarrAr.rra c MeraKaoJrr.rnoM (uaea 3, puc. 46, c. 79)

ner qerrofi apryMeHTaIIuLI KacareJlrno o6pasyrcqerocr B npouecce n:auuo4eftcrBr4s. rr4ApoKcrrAa

aJIIoMrIHLtt lI ero BJIII{IJII'rIJa Mopo3ocrofirocm u csoficrna IIeMeHTHoro KaMHr.

4. Oanoft vr3 3a4aq) IrocraBJleHHbrx B pa6ote, rBrrercs rlccJleAoBarrr4e cKJroHHocrpr rsApar-

nrrx (par K [poreKaHvlo peaKIIrIfi a pasnuuHBrx ycnoBvrx MeroAaMlr xr{Mr,rqecxofi TepMoArrHaMr.rKr4.

Oruraro cKJIoHHocrb K [poreKaHlzlo rex I{JIII I4HbIx peaxqr,rfi 3aBacr,rr He roJrbKo or repMoArrH4Mprqe-

0KI4X, HO r{ Kr,rHeruqecKr4x $axropor, o Koropbrx Ar,rccepraHT He roBopur.

5. Ecrr ptA 3aMeqaHnit to o0opuneuuro pa6orsr, B ToM qucne 3aBbrrrreHHaf, ToqHocrb 3Ha-

'reHzft yAelrHofi rloBepxHocru (5 3Haqarrllrx qer$p); B qacrr4 ypanHenufi pearqzfi r4crroJrb3oBaHbr

cMeIrIaHHbIe o6ognaqenur Qas (uolHrre ll coKparqennue), HanprlMep ypaBHeHue 3 n anrope(fepare;

Anl[ HyMepaIII{t4 ypaBHeuuit, p}IcyHKoB u ra6nrarl He r{cnonb3yercr o6qenpuurraa 4noftnur HyMepa-

IIt4{; HeKoppeKrHo 3arlucaHo ypaBHeHLIe 14 u c$opuynupoBaHa rbpa:a Kuuemurca ....omruqaemcfl

6onuruoit cKopocmbn.
o

C4enanHrre 3aMeqaHtas iocsr peKoMeHAarenrHrrfi xapaKTep v He yMiuurror o6uero noJrox{r4-

TenbHofo BlreqarneHvfl or paccMarpusaeN{oft Allcceprallnonuofi pa6orrr, KaK o 3aKoHqeHHoM r{ccne-

AOBAHI4LI, BbITIOJIHEHHOM HA COBPEMEHHOM HAYqHO-TEXHI4qECKOM YPOBHC.

3arclroqerrlre o coorBercrBlrrr Ar.rcceprarlnr.r Kpr.rrep[sM, ycraHoBJreHHbrM fforoxcenraepr

o rlopfl Arce [p[cy)mAeHr.rfl yrreHbix creneHefi '

lzccepraqI4oHHtul pa6ora Kop.rynona I4.B sa reuy <BrurrHze (fasoBoro cocraBa 14 crpyK-

Typbl IIeMeHTHoro KaMHt Ha ero Mopo3ocroftrocrr> lpeAcraBnrer co6ofi 3aBeprrreHHyro HayqHo-

rnanrn$uxaqrloHHylo pa6ory, n xoropofi coAepxrrrcr perreHr4e nayvnofi 3alaqv,3aKrroqarorqefics s



pzBpa6orKe crroco6oB noBbllueHl4t Mopo3ocrofiKocrr,r rIeMeHTHofo KutMHs rryTeM perynupoBaHr{s ero

Qasoaoro cocraBa rIpI4 Ilcrlonb3oBaHz{ rrao4ra([uraropoB opraHlqecKoro H MrlHep4nLHoro npogc-

xox,4eHrlt, a raK)Ke npn o6pa6orKe yrneKI{cJIbrM ra3oM. florryueHnrre pe3ynbrarbr r{Meror 3HaqeHue

ArApa3Brrrl{-fl orpacnl4 3H.auui4, rlocBtlrleHHhfx AonroBeqHocrra 6erouon Ha UeMeHTHoM BrNCyrrIeM.

Hay'*mre IroJIoxeHI4t 14 BbIBoAbr, csopuynupoBaHHbre aBTopoM, He Bbr3brBaror counenufi.

Pesynrrarrr pa6oru BbITJI{Atr opI{rvHanbHbIMI{, AocroBepubrMvrrrorJlvrqiuorcr Hayuuofi nonrasHofi

u npaKTuqecrofi sHaquMocrblo. Ocnonnas qacrb p$ynbraroB lr{cceprarlrroHHoro uccneAoBaHl4f, or-
puKeHa n nyonur<aq vflx vr anpo6upon ana Ha npolpulrurrx rcoHo epenqz.ax.

Tarrarra o6pasona, m.IccepralllroHHafl pa6ora Kopuynona LlnasaBaczmesuqa Ha reMy: <Brurs-

nne lpasoaoro cocraBa 14 crpyKTyphl IIeMeHTHoro KaMHr Ha ero Mopo3ocrofixocrr>> coorBercrByer

KpI'ITepI4tM rIJ'.9-14 flonoNenr.u o lp[cyxAeHr,rr{ yqeHbrx crerreHefi, yrnepxgeHHoro [ocraHoBJre-

Hraena flpanr.rreJrbcrBa Poccuficxofi Oeaeparlr4rr or 24.09.2013 r. j\b g42 (n 4eficrnyroqefi peAaKrlr4z

flpanurenrcrna Poccuficxofi oe4epaqzu), npegcranJreHHbrx Ha corrcKaHue yvenofi crerreHv KaHrLr-

Aara HayK, a ee aBTop, Kopvynon klr,ar' Bacumeszq, 3acJry)Kr,rBaer rrpLtcyrIq4eHr.r.f, yuenofi crerreHr4

KaHAI'IAara rexHklqecKl'Ix HayK no cnerlllanBHocrr,r 2.6.14. Texlrolorur clrJrr{KarH6rx lr ryr-olJraBKrrx

HeMeTUInnUqecKr,rx MaTepr,ranoB.

OQuqr.ra.nrHrrfi onnoHeHT:

,{orrop rexHr.rqecKr.rx HayK, npo$eccop
(cueqnalrnocrr 02. 0 0. 04 - < @ugrqecKiur xr.rrraza>> ),
OfEOy BO <IrlsaHoncrrafi rocyAapcrBennrrfi
xlrMI{Ko -TexHonorzqecr<zft ynznepcfiTeD),
npoQeccop r<a1pe4psr rexHoJrorlrv KepaMrlKr{
Lr SneKTpoxr,rMr4qecKr{x [por43BoACTB
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