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cTonxP(oB, rdAxflPltKoBA
qKqAeMh9 sTpohTenbcTBo H opxHreK-rypbl

BnltrHHE cocrABA qAcrnu gncnEpcxofr oA3bt HA
CTPyKTyPOO EP&l OBAH ],t E UEM E l{TH btx KOIU n OgH t t H fr

Ilpoaxa.rrsupoBaHo B,rI[rIHI{e cocrana rlacrlrq 4ncrrepcuori r}a*,r Na ycJroBr{s opran}r3aqru crpyxryprrbrx
arperaroB rtptr fiaqanbfiot'l crpyxrypoo6pa3oBanur.r rreMerrrubrx xounosuqnl. Paccuorpel ra'recrnennnfi cocraB
noprnaHnllelvreflTa KaIc nonxMxHepanrtofi cxcreuu. floxaeano, qTo B cocT:tB qeMeHTrroro BsxvilIero MoryT
BxoAI{Tb MoHo- I{ noJllM}rflepa{bnbre qacrur{br. flpu srou K Mor{oM[HepaJrbnblM 3epxaM Mox]ro orn""io
eAl{H}lqfibre Il"{H cnatllHble Kp}IcTaJrlrbI oTAe,]Ib}tblx xJl}tllrepEblx Sas, rlrcno6o)KAeHue KoTopbtx npo[cxoArrT
B pe3yJlbrare PacKona rparyn lleMenrtoro KJrr.rHKepa qpfi rrouone, lr qacrr{rlbr nano.nnute.nefi r.nr.r 4o6arox,
BBo,(IrMbrx B Bsxyuee. Ilo,rununepaarfibre qacrr.rqbr rrpe.rcraBrrrror co6ofi cosorcyrrHocr{ B3afiM@B.rr3aHxblx
Kpficra-llJloB KJIIrHXepHbrx MouoMI{H€ParOD C nEAXBItJIJia{bIIbIM I{X pacrrpeAe{en}reM u coorHotueHr{eM rlo
Brrry n xonrqeclTy. Mrnreparorrvecrat rlpupora ofipe4eJrfer Benr{qruJ- xxMlqecxofi a(Tr{Bnocrr{ rroBepx-
Hocrl{ lIeMeHTIrbrx 3epefi. Ilorepxxocrtraa aKTI{BIrocrb Arcflepcrrblx qacrnu rB{rercs or[I{M l.r3 ncHoBr{blx
TepMoAurIaMHqecKHx rlapaMerpoB, B 3tarrfiTefibuofi crenexr.r DJrnrnrulx Ha K]rxerr{Ky Mex'lacrrurblx ts3ar{-
lro4eficrnrft, a 3fiarIIIT, cocraB u crpoefiIre K{acreprrblx crpyKryp. B rnepaerouei qelreNrxofi crcreMe Bo3-
t'loxxo o6pa:oBanl{e Kax cMeIIraHH.hrx, Tax rr oAlropo4l{brx rlo cocraBy {}rcxper}Ibrx 6.loxos rryreu I'pyrrlrrpo-
Barrrul MoHoMXHeparbHbIx u IIoJII{MuHepanbxbIx rlacrfirl B pa3rlqxbre xou6rrnaqun. Pacnpege;re,rtne Ancrlepc1rrrx
rracrltrreK IIo crpyl(rypEr'ru 6loxau Moxllo crMTarb rte cayuafiumu flpoqeccoM BcJle,4crB].re ux flanpaBjlctrrro-
r'o [epe]ilerqeHl{t u [pocTpa]IcrBelrfioro oplteHrrrpoBa]rrr Ipyr oTltoc]rTeIbHo Apyra, qTo abrpa.?Kaercr B
clpeM"[enurt qacral{ coeAl{Hrtrbct ]rgacrfta,lru lloBepxlrocru 6.rilr:xofi xnllr.recxofi npilpo,(br.

qeMeHTIrHe KolrnoslrqtrR, naqa.lllmd cocran, It,ltrHxepxbre ntllllepa.trl,r, crpynrypoo6paaonaune, Molro- ;1

IIO[IMnHeFLIb[bIe qaCTE{Dt trOPTnauAqel{eflra, floBepxflocrr|af, aKTRREocTb, cTpyKrypnHe arperaTbr, trp0-
cTpaHcTtremlar optreETaqtr{ .rycnepcffio< qacrErl

BBEAEI{I4E
Flau6o;rce pacnpoctpallerlnblMlt MarepIraJIaMId, ItrHpoKo trpnMerrrleMrr&rr{ flpn npoBeAeunlo peMorrrno-Boccra-

HoBI{reJIbHbrx pa6or, flBJr"flIorct ueMenrxble KoMno3r.rqr{r{. flpn arou lo-lrpexneMy a(TyaJrb]Ioii u o6aacrn
peMoHTa I'I pecraBpary{I4 crpoHTeJlblrblx H apxuTeKTypnnrx o6rexron ocraerc,n rrpo6.ueua noBbrruenr4lr <f1rauxo-
rexHnqecKux cBofic'rs sarBepAeBrnl,Ix cncreM Ha ocHoBe IIopr,'raHAueMeHTa. {-rrn upaer.unHoro nlr6opa nyrefi
yIyqUeHH.s sKcIIr'IyaTaIIuoHHbIx XapaKrepncTHK peMoHTHbIx KoMno3Ellnfi xeo6xoAraMo yqHtbrBdrb npHqHHHo-
cJ'IeAcTBeIIIIbIe cll}I3ll Menqy ?Ix HaYaJIbHbIM cocTaBolvl, cTpyKTypofi lr ceorictnaMg.

flogeAettue Ntat'epl{atoB tto4 4eficrnneM BlreltrIrlrx Har-pysoK cr{nralor Synrcqraefi r{x crpoerrgrr r{ tsHyrpr,r-
cTpyKrypHr'rx cs"qsefi. [J csorc oqepeAb, c't'pyxrypy r{eMexr}rbrx xolrrrosnqufi [peAcraBnxror KaK rpoAyKT t4x
IrosTanHoro rexlloJloruYecKoro rlepepolKAeHl{s I,r3 rrepBr,F{rloro B KoHe.r{Hoe cocro.flHne [2], It ocHoBHbrM $arcro-
pa}l, npu npo.rux paBEbIx ycJIoBXlx, onpeAeJlltrorrlxM MexaHH3Mbr u KHHeruKy fiporexaHul1 $nsr.rxo-uexauu-
rlecKl4x u ftuslttco-xaMlrqecrcllx fipoqeccoB TFepAeIIul Br{x(yqero rd oKa3brBarorrlgM TeM caMbrM, }racJreAc'rBeg-
Hoe BJlutIII4e Ha crpyKTypy ra cnoficrna roroBol'o Marepl{aJta, Morcuo orHec'I'I4 cocraB, pa3Mepbr 14 KoJrgqecrBo
r{acrurl 4ucuepcuoii r}asu.

klcxoAs lr3 repMoArrHaMnqecKr.rx rpeAcraBneunit nuyrpenneii cauoopraHr43arrur,r cJroxrrococraBJreHrlbrx cnc-
'reN{, IrpeAuoJlaralor [4], uro rlopul,lpouaHl,Ie sarraJ'Ibnofi crpymyplr qeNregTnbrx nounosnqnfi npoucxoAr4.r B
pe3ynbrare coKpatqenr{s nJrorqaAr,r nex$a:Hnrx noBepxuoc'l,ei.i pas4e,ra nyreM KJrac.repoo6pasonaHns, u vtx
uograrparcaqur{ BcJJeAcrBHe no-aBJIeIrIle t-Hl(pa'rnbrx BeulecrB. ,I{ucuepcutre qacrnqbr B cnJry ceoefi Blrcorcoii
KoHueHrpaI-IuvI Haxo]\ttrcsl B cI{JIoBbIx noJnrx Apyr Apyra, yro npn nx $lyrcryarlnr4 rro KaqecrBerrrrbrM napaMer-
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BnrtcHae cocrqBo 'rocrrq A(cnepcroi $osur Ho crpyKrypoo5posoaoHre qeMeHrHbrx rounoerqni

paM I,I paccTotHl{Io BeAcT K npotBJleHrrrc MerKAy HHMH r{eypaBlloBertreHHbrx cI,tI Mer{cr{acTr{qHbrx B3ar{MoAeii-
crBl{fr F'c. I1o4 u.luaHlreM IrocneAnnx rracruubi rpyffIr{pyrorclr rJ Ar.rcKpernbre cBfl3anltbte aipet-albr, c'rpoeHr{e r4

R3aLIMOPaCnOJIOtceHI{e KOTOpbIX OlpeAeJrrer xapaKTep nocreAypurrx gTa[oB opfaHr{3aul{H crpyKTypbt TBep[e-
IotqHX cl{creM, a TaKnce orpa)KaeTc.tr Ha oopNrl4potsaHnl{ THrroBr cocroflHHr, o6Uero o6teva H rrpoTflxeHrrocrH
BIIyrpI,I6roqHbIX I,I Metcalperarnblx cB.rrseft qepe3 Bo3rrHI(HoBeHrle u p:BMerrleHr,re npoAyK'roB rroBoo6pa3oBan?ri{
Ha MexqacTrTrrHbrx H Mex+asHbrx rpaHuuax pa3Aena.

Hanpanaenue [epeMelqeHrrrl rlac'r'Hll (r,rx navarnnoe paclpeAeneHr{e uo crpyKrypHbrr*r 6;rorcarnr) 3aBrfrcr{T or
3HaqeHI,Ifi CLIJI Mexrlacrlfr{Hblx B3al{MoAeftcrBHfi. Beru{qr4rra F. ofipe,qertercfl reoMe'q)rirrrecKl,lMll xapaKTepvrcr[-
KaMlI, xIIMI{t{ecKofi aKTLIBIIoc'rbIo [oBepxHocrt4 rracrr,rq 4ucuepcHofi Sasu l,r paccro.flH]reM MexAy rrr4rw{. MHHe-
paJlon{tlecKat [p]IpoAa I4 KoJrI,r{IeCTBerIHOe COOTHOUIeHITe HCXOAHbIX KOMnOHeHTOB Banxyrqelo B 3Har{KTeJrbHOfi
creIIeHH Bnltflt<l'I'Ha 3HarleHn.fl cHJI Me]Kr{acrI{qHbIX Bgal{MoAeficrnnfi, xaHerHrcy o6lrenxlrx xI,rMIrIecKHx pcaK-
ql{ii, a 3Haa{I,IT, H crpoenl,Ie crpyKTypnblx arperaroB. lloarouy npeAc'raBJlffer HHTepec u3yr{eHr.re BJIHtHrur
cocraBa qacrnlr noprnaHAIIeMeHTa Ha ycJroBnrr HayaJrbrroro crpyrcrypoo6pasoBanr4rr ueMer{Tubrx KoM[o3I,IuI4fi.

1 . KATIECTREHHbIIZ COCTAB IIACTI4 II AI4CTIEPCH OIZ OA3bI I IEMEHTHbIX
KOMTIO314III4I;I

flopr.nan4tleMenT cJleAyer paccMarplrBarb KaK iloJiprMr4HepaJrbnyro AucilepcHyrc cucreMy, K orJruqnTeJrbubrvr
oco6eHaocrgru roropoit MoltHo ornecru cJroxHblii xr,rMnxo-Ml,tuepaJrorrFrecKrd cocras KaK caMofi cr4creMbr, TaK

n o6paeyuqHx ee qacruu.
ll,elreu'rnoe Bl]Kyuee Brrloqaer e ce6q pa3JII/ttIHbre no KarrecrBy H Ko;rrrlrecrBenHoMy coorHorrrenuro Beule-

C'rlla: 3epHa CaMOfO IIOpTJIaHAUeMOHTa, AByBOAHOIO II4nCa, XI,IMIfqeCKII HHepTItbIX IIJIH XHMITIIICCKI{ aKTI,IBHbIX

Ao6ason. I{actnr1lt rouKoMoJlororo r-uilcoBolo KaME"rr n 6oaorulrucrBa BlrAoB HaloJlHureJrefi cocro"trT H3 Kpr.{c-
'l'a,'IJIoB oAHoii Ml4HepanbHoii nprapo4or, qro no3BoJ[rrer crrllrarb Hx MoHoMHrrepanbHbrMr4 TeJraMr{ c onpeAeiren-
HbII{H IIoBepXHOC[HbIMI,I cnOfiCrSaMH. cOc'ras 3epeH rIeMeHTa oflp0Aeft{eTc.s crpoeHr.leM H [oBeAeEr{eM npr{
[oMoJre rparryJr rropTJIaHArIeMeHTHoro Knr,rHrcepa.

tr4ssecruo [7], v'ro KJILIHKepHbIe rpaHyJrbl rrpe[craBrsror co6ofi coBoKyrrnocrr4 KprlcraJrnoB ocHoBHbIx (yc-
JIoBHbIe o6osna.Ienu.fi: CrS, CrS, C.A u C.AF) H BTopocrenennblx drae r.nr,rnrcepa B Br4le HepaBrioBecwbrx
TBepAbIX pacTBOpOB 3aMerqeHr4"tr, BHeApeHr{q n BbrrrrlrraHur ilepeMeHHoro coc:TaBa. lIo rco-[H.recrBy [per4rrryr{e-
crBenHoe rro,loxeHl{e n o6rerue KrHHKepHbrx rpanyJr 3arrr{Maror KpucraJrJlbl MuHepaJroR-cuJrnKaroB (s cpeAnen
75%), Mexgy KoropbIMH pacnoJlaraercfl HeKoe noJIHMHHepaJrbHoe <flpoMexyror{Hoe> Berqecrtso, cocron{ee r{3
KpI4craJIJIoB aJIIoMHHaroB u amoruo$eppllToB KaJlbrrr{fl, a raKxe He 3aKprrcranJlldsoBaBlrreficn crexnosuAnofi
@arnt, cao6oAHblx CaO, uepnKJra3a H Ap. Pac[oiro)KeHue ocnoBHr'rx MunepaJroB (vepe4onanne rpy[rroBr'rx
crcon,renufi aJIHTa !I 6enr,rl'a) B fpanyJlax Moxce'r 6r.rrr, nepaanoMepubrM, paBHoMepHbrM n 3orraJIbHbIM [6].
Hepannonepno 3epHucraJr (uouepo6nacrr4vecKarr) crpyKrypa KJrHHKepa xapaKrepr.r3yeror K) rgbrM pacnpeAe-
JIeHI{eM orAeJIbHbIx KJIHHKepITbIx MHHepaJroB c o6paeoaanueM MoHoMr{Hepanbnbrx coe4nHenr,rfi. IIpn paeHo-
MepHo eepur,rcrofi (uoxaAo6.nacrnrecroft) crpyKrype Krrr{HKepa KpucraJrJrbr C,S u CrS pacnpe.{eJreHbr paBno-
tuepno 6ea fpyrrmrpoBaul4fi B axp€rarbI. I{enpawumHar (3oHaJbHaa) crpyrrypa Kfi{HKepa orJrnqaercl{ nocloftHbr 4

pacnpeAeJlenlreM Kpr{crurJrJroB aJrr{Ta u 6ettura a o6ternre rpaHyn.
BaanuopacnoJloxenlle, crpyKTypa ra csoficrea KJIrrHKepHbrx 3epeu, orrpeAeJrseMbre crpoenl,reM KpucraJrJiu-

qecKux pellreroK u Kar{ecTBeHnofi upupogofi o6paayrorqHx ax MHHepaJroB, rrpeApeuaroT 6yAyiqHfi cocraB H

KoJ'IIiFIecTBeHHoe cooTHoIIIeHlIe pa3HOpOAHbIx qacTI-Iq [opTJIaI{AIIeMeETa.
lpany;ru, TaK)Ke KaK H MHHepaJIbI, KJrr4HKepa ornocslc.s K xpyrIKHM tronnxpr4crarruqecxxM Marepr{aJrarr

BcJIeAcrBI4e npllcyrqero I,(M HoHHoro lr KoBaJreHTHoro rr,r[oB xrmuqecKofi cBs3H. Hau6oaee xpylrKr4M crpoeHrr-
eM H3 ocHoBHbIX KJIHHKepHbIX MHIrepaJIoB xapaKTepHsye.Tcq rpexKaJrbrluenblir cr4JruKar, Kpl,tcraJlJrbr Koroporo
refno pacrpecxaBalorc.a rpr4 lr3Menbr{eHr{H KJrHHKepa B rrpoqecce noMoJra. /{nyxrcalrqlleanrfi cl,tarKar rrogBep-
xetl pacrpecKr{Ban!{rc n uenrmefi crerrer{r4 fi cnoco6eu BbrAepxnBarb no cpaBHeurarc c CrS 6olee aHaqureln-
HbIe AeQopMaqurr. Hanuexee xpynKnMr{, rrro [oATtsep]KAaercJr [8] [oKa3areJrrrMu Mr,rrporBepAocrn, orrpeAe-
,rIeHHbInH no MeToAy Burucepca, .fiBJl.sroTc.tr rpexKaJlbilHeBblfi anIoMIrtHaT u r{erbrpcxKaJrburieBbrfi a-nlono+eppnr.

Tnepgocu KJIHHKepIIbIX MlrnepatoB BaBr{c}fl'or MHoTHX $arropoa, ocHonrrbrM?r r{3 Koropbrx cr{r{TaruT pa3Me-
pbl KplIcraJIJIoB, rrx rrJrornocrb, xapaKTep rropncrocrlr, 4e$erru crpyK'rypbr. B ToM r{Hcre H Me}KKpHcranJrH-
qecrcue rpaHuubl pa3AeJra. Paopyuenue lpauyn KJrHHKepa [poncxoAr{r B pe3ynbrare flogBJrerrr.rfl I,r pa3Br{Tnrr
TPeuuu g ux o6rene, rrpuBoAflrqr{x K pacKony 3epeH Ha or4eJlbnbre rracrr4qbr MoHo- r{JrH troJlgMprnepa;rbnoro
cocraBa. TpequHnt pa3Bl{Barorcs B rrepBvro oqepeAb uo oc.na6renHbrM }n{acrKaM crpyKTyprrr KJlHHKepHbrx
fpauyr H MI4HepanoB: [oBepxnocrr{M pa3AeJra }vrexAy Sasauu rr Kpuc'rannaMu, a raK?r(e rleSerrau crpyKTypbr
cocraBJlglotqrlx KnHHKepa. llpu sroM Bo3Moxrno o6pasoaaune KaK MoHoMr{HepaJrbHbIX lracrlnrl BcJIeAcrBHe
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nrrcao6ox/terrlrJr orAenbHbrx Kpr{craJlroB Tex l4Jrrr I,IHbrx KJIHHKepHbrx MIIIIeparoB, TaK I{ IToJIHMHHepaJIbHbIX

coe4raHerurfi.

Han6oanuree corrporr.rBJleHue pasMoJry oKaar,rBalor KpI4craJInbI AByxKaJ:IbIrHeBoro cHJIrIKata, TpexKaJIbuHe-

Boro anroMr{Hara u qerbrpexKaJrbrlr{eBoro a.mouo$epplrra. flo AaHHbM, rIpIrBeAeEHbru e [1], ,IIJII pocra MlrKpo-
'rperur{H B fpaHyirax KnrdnKepa nalr6o.nee gHepreraarecKrr BbIro,urbI}IH IIanpaBJIeHnlMu .aBJuIK)Tct MenGpI{craJI-

JrlrqecKne fIP lr crpyxrypurre 4e$ercrbr Kpr,rcraJlJlor CuA r,l C.AF u nextSasHnte rpanlr[bl pil^aAeJla, 3ro caasano

c reM, r{To pacnpocrpaHenrre rperryrn B Kpr4craJrJrax'{pexKarbulreBoro cl4Jrl.lKara 6,norcupyerc"s npoMexyroqnofi

$asofi, a Kpr,rcraJrJrbr CrS xapaxrepiasyrorca nosilueuHori IIJIacTI'IqlIocrbIo.

Taxur,q o6pasou, rtpn r{3Merbrleur,rn K,rrrrnKepHbrx 3epeH Bepotrno BbIrIaAeHIlre us ux o6trena eAI4I{I4.IHhIX HJIII

cnairHnbrx ollHopoAnblx Kpucra,'rnoB (uonortlr.rneparbnble.racruqlt) Bcex MI4tIepaJIoB KJIHIIKepa: aJIIoMuHara,

aarouo$eppl.rra, CrS, ecJIH rrpoMexyroqnoe BelrlecrBo He rlpelulrcrByer ABHIKeHI{rc B IIeM'rpeIqHH, I{ AByx-
KaJrbuueBofo cr{Jruxara upfi pa3pyrtrenul4 rpaHyJI KJII,IHKepa no rvrex$asublM rloBepxnocrsM pa3Ae,ra. B cly-
qae, KoIAa cHJIbI DtexKpr{cTaJIJIHltecKOfO CtIe[JIeHLtrI MHHepanoB oxa3blBalorcq cla6ee CI{JI ts3al4MoAeficrgng

Me)KAy orAenbubrMrr $asauu vtJru arre3voHrro-Kore3l{oHHble cItJIbI cBx3H oAHHx rtlex$aoHlrx fIP npeo6,ra4arcr

HaA Apyrrttucr, Bo3Mox(Ho o6pasoaanne noJrnMr.mepaJlbnbD( arpefaron, npeAcralilffoqrx co6ofi arrcaM6ru{ B3aHMo-

CBHAaHHbD{ KpI{CTaJUroB XJr}IIIKepHbIX MLIHepaJIOB C pasJIItWIbIM Cor{eTaHHeM [ocneAH]lx no BI'IAy 14 KoJIIlFIecTBy.

2. RtrLLflHVrE COCTABA qACTI{r{ AI,ICIIEPCHOIZ OA3b'l HA yC/IOB?IS OEPASOBAI{IIfl
CTPYKTYPbI IIEMEHTHbIX KOMTIOSI,IUHIT

Ipoae4eunmfi sbrltre aIIaJrIds rrona3aJl, r{To UeMeHTHbre Bepga orHocgrcs K MI{HeparbHbIM KpI{cranJIKqecKHM

TeJraM, KOTOpbre MOrrcHo npeAcTaBIITb KaK B BI{Ae OTAeJIbHbIX MOHOKpLICTaJIJIOB KJIUIIKepIIbIX saS, rarc U nX

coBoKyrrlrocreti. PaeuosuAnocrr{ MoHoMHHepaJlbnbrx yacrl{Il [oprJla]IAUe]reHra orlpe.{eJl;rlorc"a rtHcJIoM BxoAs-

I{nx B cocraB KJ"rr4HKepa Mr{Hepa,'IoB I{ BBeAeHHbIX BcnoMora.TeJIbHbIX Marepr{aaog. fIorIaIt4I4HepaJIbIIbIe rracrl{-

rlbr B"rrxyrUero cQoprurnpotsanbr lr3 cpocrxoB pasrlltlHblx lto cocraBy KpI{craJInoB It orn?rqalorcn APYr or Apyra,
a TaK)Ke MOHOMLIHepanbHbD( qacTl{u, KOJII{qeCTBeHHbIM COOTHOIIIeH}IeM H paCnOnO)KeHI{eM KJI}lHKepHbIX COCTaB-

Jr.srcrr1ux B cBoeM o6reue. Munepa;rornqecKal npllpoAa MlIHepa,'IoB KJII{IrKepa orpancaerct ua noRepxxocruofi

aKTHBHocrr4 (IIA) ueuegTHbrx 3epes. flpu erolt MonoMl4nepa,rbHble .racrxl1bl xapaKrepn3yorcg xarofi-lu6o
oAnofi (onpeae.leunofi) leJu.tillrofi peaxquounofi crtot:o6noc'ln, a noBepxuocrb nonHrtI,IHepaJlbublx t{acrllqel(

pa:lAenena Ha frac'tKl,r c paBJITTIHbIMI,I 3HatrenuqMr 1lA.
Xnr,tu.{ecKafl aKTrrBHocrb tlBn"rrerc{ $yuruuefi cocrogHltg [oBepxHocrl4 AltclepcHblx ilacrt{u Ir 3aBl4cl{'t or Hx

cocraga, onpeAeJr.rrrclqero crpyrcrypHbre rrapaMerpbl Marepl{anoB (crPoenlte KpItcra,'ItIT{ecKI4x pemeroK, ran
cB.rr3r4, crerreub r{ xapaKTep ge$ercrrrocrlr c'rf)yKT)rpbl u 'r.n.), I{ BHeIITHIix yc.nonufi, B Koropblx o}IE HaxoMTcn.

fIpH analnse npoqeccoB opranu3arlnn crpyltryp rpy6o4ttcnepcHblx cltcreM tIeMeHrHbIe 3epna npeAroxeHo
crrl{Tal'b rpy6ogncuepcrrbrMr4 "trno$o6unntru r{acrr4rlaMl{ c .nuo0ulnnofi uooepxnocrblo, cnoco6nunr.r o.{HoBpe-

MeHHo scar.rlroAelicrnoBarb KaK r'(pyr c ApyloM, TaK H,4ncnepcnotlttol't cpe.r1ofi [3]. Hexoropble qacrl4llbt AI4c-

nepcHofi $asr,r ncer4a orJrlallarorc.r or ofi'aJIbHbIX KayecrBeHunrr"rr.r (pasturepaMlit H noBepxuoc'rtrofi atttltsHoc-

rrro) n"rrs flpocrpancrBeHubrr{r{ [apaMerpaM]r (MeN.{ac'rKyHbIM paccrotnneM rr opI4eHTI{poaaHI,IeM Apyr
ornoclrreJrbHo Apyra), v'ro nosBo.rrrer paccMarpurlarb LIX B Kar{ecrBe IIeH'rpoB o6pa:onanru KJIacrepEbIx crpyK-

Typ, TaKxe KaK H JrqacTKLl Cr{CTeMbI, B KOTOpbIX rIaCTIrrIbt HaxoAtTcff B paBHoBecHoM MexaHI4qecKoM cocTo.flIII'IIl.

lrlanecrno, t{To ycnoBr,Ul opraHn3aqrrln cTpyKTypHbrx arperaroB 3aBIlcsT or pa3MepoB /ll{clepcHblx qac'rEqeK

14 paccro.qHr4s, Ha Ko'ropoM oHH pacrroJror(eHbl [5]. Buecre c reM, IIpH I{3) IeHHH lttexarlu3MoB Knacrepoo6pa-

3oBaHLUr neo6xo4lrvo yqr,rrbrBarb r4 BnHtHr{e'ranofr narrnoii rept'ro4nnanwrecroi.i xapaKTepucrl{Kll KaK BerI4qI4-

ua noBepxgocrHoii aKTnBnoc'rr4 B3anMoAeficrnyroqnx qactHI{ (lt.lln nonepxHocrnor-o EarfixeHl{s Ha rpaHl{uax

pa3AeJIa $aa), onpeAe,'IteMofi Hx MI'IHepaJIorIrFIecKI4M coc'raBoM.

Muuepalnr, o6pasyrcune LleirleHTnbre 3epHa, cocro"sr n3 oKHcJIoB pasau,rnofi xtlun'Iecrcofi npupo4rr. 3ro
o3garraer, rrro Ars xaxAofi u:r.ArrBr4ryaircnofi tfaau KJILirHKepa xapaxTepHbl cBolr 3naqeqfi"q IlA.

|Ipu oprauu3arlur4 AucKperrlbrx 6aoron qeHrpaMu crpyxrypoo6paaoBalrlt l Ilblcrynap'r MoHol{ltllepaJrbnble
qacrgtlbl 6o.numeit floBepxHocrrroft artunnocrr4 E rloJlltMxuepallbHr,te qacrriqbl, cSoprnrnpooaHHble H3 TaKHx

Mr{HepanoB. Be.llr.ru6a noBcpxnocrxofo Harsx(eHlul qeMeHTHblx 3epeH rocrotHHo Meuflerc.fl Ha npoTfl)KeHHI{

scero BpeMeHH yx B3ar{Mo4efic'r'uru c .{nclrepcuollugfi cpe4ofi Ir3-3a notBJIefivtr fia noBepxnocrl{ qacr}ll1 Iropr-

JTaHALIeMeHTa rIpoAyKToB ronofi @aau, lI3MeHtIoIlIHx 3Harrenlt"fl cI,IJI ltoBepxltoc'rHoro na'rs]Icenllt, a, KaK cJIeA-

cTBI4e, I{ CrltJI MeXqaCTI,rtIHbIX nsa[MoAefi crsnii.
Cocras Ar,rcgperHbrx arperaroB B r{eMeH'l'Hblx cHcrerlrax Moxcr 6mn rcax oAHopoAIIb{M, TaK H cMeItraHHbIM

(puc.1). O6pasonanue 6,'IoKoB ornofi MrdHepaJror"rrt.recrcoft np[pollbl Bo3MoxHo B cryqae o6teAutetrns uotto-
MurrepaJrbglrrx qac'rqq oAHHaKoBoro nuAa. CuelraHflbre Knacrepllble crpyKTypbl Bo3trlrKaror rtpu aaanuo4eii-

crtsr,rlr MoHoMr{HepaJrbublx qacrlru J)a3Jt[rrrnoro cocraBa Mcxily co6oii u.ltia c roJt]4Nltlneparb]tblNtu rlac'tlttIaMI{.
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Bn ltn Hr e cocroB o ..{ocr}aq 
'qNcnepcHoil $o:tr Ho _crpyKrypoo6poaoaoHre LleMeHrHbrx xotutnos}aq4fi
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Puc't' cxeur'r o6paronauua crpyKryprr'Ix arperaro' o4nopon'oro H cMe'ra'fioro cocra'oB.

Pacnpe4eaenl{e ueMeHTHbIx 3eP.eH ro crpyKTypnbrM afperaraM He rrponcxo/{rlr cayuafinrrrrrl o6pasorrr. r{acrs-
IIbI opl4eHTtrpylorc's '{pyr orHocHTeJIbHo Apyra' crpeMficb coeAHHI'ITbce yrracrKaMn IloBepxnocrr,r 6nnsxofi xu-vtmecrcofi fipl{poAbl' {'n'n axcneplrMe'TaJlb'oro IroATBep)rcAeHurI HanpaBJre'Horo [epeMerre'rrs H opue'Tr,rpo-BaEH'{ 3epe' noprJla'Ar-Ieuertta 6r'r,oa [poBeAeHbI l{ccJleAoBarrrtfl Ha {rnanvecxlrx MoAeJrrx Al{cnepc'blx crlcreM.B xa'lectne qacrl.u rncnepcuofi $asu u Al{clepcr{oHnofi cpegnr 6unn npnnarbr rroJrl4crr,rpoJrb'bre ,oapprx' ,rarroKcH.IlEa-fl c]loJra 6es o'rnepAnreJlr coorBercrBeHno. Mo4engposrt1ge noBepxgocrHbrx aoH c pa3Jrg.{Hofr x11_ur'tt{ecrcoff aKT*rlHocrblo ocylqecrBrqrr'I Ealrece'rreM MapKepoM B3aJ.rMHo rrepne*Ar{Kyrqp'blx uoaoc .o*punofrn 2 uu, pasAeJrrrorurirx noBepxHocrb mapHKoB na rugpo0o6nue N rnlpodtu.rtt nor" ,, a"au"pcnonHoft cpeAer{acrKr{' ountrnt noKa3aJII{ (puc'2), rITCrc reveHaeM BpeMeHr{ ts p$yJrbrare Mexcr{acr[rrgbrx B3ar.rMo Eeficrn^iro6palyercn KJlacrepllas crpyKTypa' n rcoropofi urar"rqr o6rcgr,rH"nur 6o.^ruefi rracrbK) 3onaM' c oA'HaKotsbr-

MH rIoBepxHocrHbIMH cgofrcrBarar. I'Iguenenlre yrnoB opHeHTr{poBaHHr c rer{eHraer{ RpeMeHr4 ctsHAere,,IbcrByer oB.3aI,rMHblx IIOBOpoTax qacTr{tl.

.':

U.1 * A.2 * d4 * d.a * d.5 * Aa
a-1'*d.2, *d8, +u"4, *d"5, *a^6,

, ,,1"''' flpocrpattcrne'fioe op{el{TnpoBanl{e Ancrepc'brx qacrlq npr o6parona*r{}r crpy*ryp'r,rx arperaroB:tuz - M.AeJII{[o-tl'ltt'Hep:ulb'blxrlacrull 4ucnepcnofi$aarrr;3 - *oa"nu{ncnepcr{o'Hoficperrr; arr(r, - yt.Jtr)l
opfieflTI{poBaHr{JI.
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O. A. Kopo6xo, M. C. CronnpoB, E. H. frlongpxKoao

BbIBOAbI
Bce sbIuensJlollceHuoe no3Borqer aaKJIIorrHTb, yro ycnoBr4s Haqarbnoro crpyx'rypoo6pa3orJarrr{-fl rBepAero-

IIHX IIeMeHTHbIx KoMrlo3utfutt s 3naquTerbHofi rr,repe onpeAeJl"rrrorc.s cocraBoM r{cxoArrbrx rracrurl Brrxyrqero.
llopuan4qeMenT ornocl{Tcg K noJII{MnHepaJIbHbIM AucnepcHbrM cr{creMaM q BKrror{aer s ce6s 6onruroe ro4.r-
qecrBo coe4nuexafi, orruqarculuxca pasuoo6pa3ueM cBoxx Mr4nepanor-Hqecnl,rx xapaKrepucrr{x, oco6eHHoc.refi
crpoeHl4.fl I{ noBepxHocrHblx csoficrs. Paopymenue rpaHyn rIeMeHTrroI'o KJrr{HKepa B flpoqecce noMoJra llo
AeSerrartl crPyKTypbl cocraBJlfiIolql{x I{x KJIHrrKepHbrx $aa n rpanrarlaM pa3AeJra Merr(Ay rrr4Mr{ [peA[oJraraer
o6paaonanue KaK MoHO-, rax n no"nnul,InepanrrHblx qacru{. BoeHHrcHoeenrre Mol{oMlruepaniutlx r{acrrrr{eK Bo3-
MolcHo nplr nntcao6oxAeHl{rl H3 rpaHyJI KJIHHKepa eAHHalrrrbrx r,rnu cpocrtrr{xc"s Kpr4craJrJroB orAeJlbHbrx MoHo-
MHHepaJIoB oAHofi xltt{n.tecxofi uprlpoAbl. IIo4 uoirouu}repaJlbrrblMu 3epHaME TaKxe Ilonr4Malor r{ac'rgllbr Ha-
Iolunre,refi u 4o6aeor, nprrMenneMbtx AJLI KoppeKTIlpoBaHLIt{ csoficrB Bs}r(ytqero. llonnrrlr,urepaJlbHbre rracrgllbi
N{o}ICHo npeACTaBIlrb KaK coBoKy[HocTlI KpIztcTaJIJIoB pa3JIHr{HblX KJItlHKepHbIx tpae. flpn sroM cocTaB n c'rpo-
eHHe noJIlIMAIiepaJIbHbIX 3epeH nOPTJIaHAUeMenTa 3aBLtCIitT OT BI{Aa, KoJII,FIecTBa H paC[peAeJIeHH.fl B uX O6leUe
Tex urIH HHbIx MIzHepaJIoB KJII{HKepa. /\Ia, Kan(Aoro KnuHKepEoro MoHoMHHepaJra xapaKTepHu co6crnenHbre
3llar{eEn-fl xra}tpt.{ecKofi aKTHBHocru IIo orHolrleExlo .4pyr K Apyry r{ AHc[epcr{onnofi cpege. flpnpo4a rIeMeHT-
IIbIX qaCTHU OTpaXaerCJI Ha BeJIrIqnHe r{x rroBepxHocrHoro HaTtxerrHrr, oilpeAeJr.flr, I{apf,Ay c pa3MepaMr.r 14

MexqacrI4YHbIM paccTotHlleM, ycJloBrlfl o6pasonanua H cocraB cTpyKTyprrblx 6roxog. OpraHHsaqua nocJre-
AHHx npol4cxoArlr HanpaBJreIIHo Ja ctrer npocrpascrneHnofi opr{exrarrr{r4 qacrlru 4ucuepcuofi Qaeu 4pyr orno-
cHT€r'IbHo Apyra H LD( c'rpeMJleHus o6rregunwtbcff B arperarbl yqacrKaMH uoBepxHocrt4 oAr{HaKoBoro Mr{Hepano-
rIlr(IecKOrO cocraBa c rrortsneHueM oAHopoAHbrx r{ cMerrraHHbrx KJracTepHbrx c'rpyKTyp. crpoeHue Ar4cKpeTHbrx
6roroe oKaoblBaer HacJIeAcrBeHHoe BJrH"sHI4e na $oprtrrapoBaHr{e Bnyrpr{c'r'pyKTypxbrx caaeefi B TBepAeIorqHx
cHcTeMax, r{To no3BoJl'er no46opot"t HcxoAHoro cocTaBa B'I)t(yuero y[paBnqTb llpoqeccaNlrlt HarlaJrbHoro clpyK-
rypoo6paaooaHug UeMeHTItbIx KoMtro3utJt.r'ir w, KaK cJle,AcrBvte, vx excnJlyararlr{onubrMr{ cnoficraavll.
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O. O. KOPObKO, M. C. CTO;IflPOB, O. H. MAHAPIKOBA
BnJII4B CKJIAAy IIACTOK AI4CIIEPCHOI oA3I4 FIA CTpyKTypoyTBopEHHfl IIE-
MEHTHI,IX KOMIO3I,IUIIZ :

O,1ecrrca Aep)rcaBHa araAeMi.rr 6yaieuuuraa i apxirercrypr,r

flpoana;risorano BniIlrB cxnan) .racroK Aucrlepcuoi $aau rra yMoBu opraxiraqii crpyxrypnlrx arpe.rario rrpn
fioqarroBouy crpyxrypoyrnopeHui qeueHlxnx KoMno3uqifi. Posr,tanyro axiculrfi cxJra.4 fioprnaxJlUeMeflly
ax uo;rit"tixeparuxoi cncreuu- floxa:axo, utro Ao cxrra,tly lleMerrrHoro r'rxyvoro Moxyrb BxoJu{Tr lrono- i
no.niuiuepa.trrui qacrxx. flpu qror"ry 4o t'rouot'lixepaJrbxlrx 3epen Moxna ni,4necru o4uulruli a6o cnalrri
KpucTa.rlx oxpeMfix x;tiHxepxNx Qa:, nuni,rlreHHa ,lKr{x ni,46ynaerrca n perynlrari po3Kony t,pa}ry, UeMeH-
rnoro x.ritxepa upn nolleli, a raxox {acrx}r lra[oanronadn ra 4o6atox, ilIo BaoArrb y B'qxyrrc. floairurixe-
panlxi .racrxx taJrrllorb co6oro cyrynxocri n:aeuoen't3arrlrx xpncrarin x.rinrepxlx r"loxor.lixepatin r inqlr-
ni4ya.rlxxr"r ix poanogiaou ra cniBBi.(Horxe[HtM rlo orry i riarxocri. Mirepanorirrta npupora Bg3naqae
Benilro{1ry xiruriwroi axrnnnocri nonepxti ueMerrrHrrx sepen. IlonepxfeBa aKTraxicrn lncncpcnilx qacro6 t;
o,rIHuM 3 ocxoBuux tepuo4unauivnrx napauerpin, axi n sfiaqxifi uipi nrutranrt ra xinernxy uixvacrxo-
unx nsaeuogifi, a, orxe, rra cxna/I i 6yairrro rcJlacreprrxx crpyKTyp. B ruep4ilo.*rx \cMerrrHxx cncrcMax

7A Bicxr.rx,[ox6ocuroi gepxoeHoi oxogelail 6yAiexNureo i opxirerrypr, srnycx 2OO4-l{43}, rou 1



BnranHre cocroBo rrocrhq gNcnepoioi Soaur Ho crPyrrypoo6p'o3oBoHhe L{eMeHrHbtx KoMn osutluil
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Mox'llutso yrtsope'flt ax sui'rannx, r'ax i o4nopi4'I{x rlo-c*na.(y Ar{cxperfiftx 6.[orir ur.'.f,xoM rpynyBar'suoxotrdnepa'nlnnx i noaiuiuepaJlbtrxx 
"".too 

y pirni xorr6inarrii. poroiar, arn.rr.pcxxx rracrorro* rro crpyx-rypxftx 6;rorau MoxHa BBaxarH He Bl{narxonru npoqecor,r nnac.rri.qor ix crrp.ruonanolo nepeuiuleHna inpocrol'oBoro opienryrannx orna nilrnocHo o,1XOi, rqo Bu.sBrfierbct I nparnenni {acrox :,e4xar,.cr Ai,,,.II-KaMrl noBepxrri 6;rnslxoi xiuiqrroi [pnpo/ur.

O. A. KOROBKO, M. S. STOLYROV, E. N. MANDRIKOVA
THE TNFLUENCE PARTICLES OF DiSPERSION PHASE ON STRUCTURE FoRMATIoNOF CEMENT COMPOSITIONS
Odessa State Academy for Civil Engineering and Architecture
In this article has been analyse influence content of particles of dispersion phase on conditions of organizationstructure asSregates at initial formation struct,,rl of cemeut composiiions. eualitative composition ofportlandcement as polvmineral system it 

",.^J""a. lt rt* uil""Jl"".,ir"ii""t i" iontent of c"m"'uitioaiogpossibly inclusion mono-.and p"ryti""."r-p.tti"r"t 
isi"srg and unite crystals separate clinker phases andparticles of fillings reqards for monominer"i graios. Polyirineral p"*i.i"i irtr"au"" 

", 
tot tiii"r'or 

".yrt"t.of clinker mineral-=s *iih iodiuidu^id"r. airtiiu"iion 
"od 

correlation on kina and quantity. Mineral naturedefises value of chemical activity of surface 
"i ""** grains. Surface activity of dispersioa particles is one .of main termodynamic parameters, which influence on-kinetic of int"rucuoo-, between dispersion particlesand eomposition and structure of clusters. In hard cement systems possibly lormation aggregates of mixedand homogeneous contents by gror'.pingInoo* *a p"tymineral particles in various combinations" Distributiondispersion particles on st.rciuie aggrel?tes are 

'ot'accidenl.rl 
p;;";r.;;;.oirnt of their purpose transferenceand space orientation' The particiis.'r JitplrJ""lr phase unite parts of their surface identical nature.
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