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Yactb 1

B cTaTtbe paccmoTpeHbl Hanbonee nepcnekTUBHbIE
CNoco6bl MOBbILLEHNSI aKTUBHOCTU LieMeHTa Ha OCHOBE M-
HepanbHoro cbipbsl TyNbCcKko 061acTU C UCMOJb30BaHNEM
CTep)XHeBbIX Ae3nHTerpatopos UTIM «TexMpubop» r. Tyna.

BeToHHble 13aenns 1 xene3obeToHHbIEe KOHCTPYKLMN SBS -
toTCs B OyKBasIbHOM CMbICI1E OCHOBOW COBPEMEHHOIO CTPOUTENb -
CTBa. Hame>XXHOCTb 1 ONFOBEYHOCTb, CTOVKOCTb K BO3AENCTBUIO
arpeccMBHbIX Cpefd, oTpaboTaHHas TeXHONOrMsA NPON3BOACTBA,
BO3MOXHOCTb PeryiMpoBaHms hr3MKO-MeXaHUYeCKnX XapakTe-
PUCTWK, HAaKOHeLl, MPaKTUYeCKn Hemcdepraemas CbipbeBas basa
[N NMPOVN3BOACTBA BAXYLLMX MAaTEPUANIOB M 3anofiH1Tenen oob-
ACHAET LUMPOKOE PacnpOCTPaHEHVIE STOMO MaTepKana 1 MO3BOSS-
€T paccMaTpuBaTh OETOH, Kak OCHOBHOW 3/1EMEHT KanuTanbHoro
CTPOUTENIbCTBA HE TOMIbKO HACTOSALLETO, HO 1 OyayLlero.

Ho HecMoTps Ha MHOrMe 3amMeyaTenbHble Ka4yecTBa, B TOM
4YCne M WNPOKOE PaCcMpPOCTPaHEHNE OCHOBHbIX CbipbEBbIX
KOMMOHEHTOB, OETOH OTHOCKTCS K BECbMa SHEPrOeMKUM CTPO-
nTenbHbIM MaTepuranam. Mpr 3ToM Hanboree JOPOroCTosLLEN
cocTaBndoLLEen OeToHa ABNAETCS LIEMEHT.

LlemeHT — 3TO goporon U AedULUTHBIN MaTepuran, Npo-
N3BOACTBO KOTOPOrO [aneko He 6e3ymnpeyHo C TOYKM 3peHUs
BO3LEMNCTBMA Ha OKPY>KaloLLylo cpefy, CErofHs ero nepepac-
X0 B CTPOUTENbCTBE O4EHb BENMK. HexBaTKa Ka4yeCTBEHHbIX
3anonHuTenen ans 6eToHa, HECOOTBETCTBME hakTU4ecKom
N 3a9BNIEHHON MapKWM LieMeHTa, rpyOble HapyLUeHWs NpaBusl
TPAHCMNOPTUPOBKM U XPaHEHWS, HAKOHELL, HEAOCTAaTOYHO MOIHOE
CNOJIb30BaHMe ero NoTeHLManbHbIX BO3MOXHOCTEW, — BCE 3TU
hakTopbl CAMbIM HeraTVBHbIM 00PA30M BAUSIOT Ha Ka4ecTBO U
cebectonmMocTb beToHa.

MpencraBneHns o6 OCHOBHbIX hakTopax, OKa3blBaOLLNX
BAMSAHME Ha DU3NKO-TEXHUYECKME CBOWCTBA LIEMEHTA, NO3BO-
NS0T CO BCEW OTBETCTBEHHOCTbIO TOBOPUTH O TOM, YTO CEroaHs
€ro BO3MOXHOCTW MCMOMb3yeTcs Aaneko He nonHocTbio [1]. B 10
>Ke BpeMsl, BbICOKME TEMMbl CTPOUTENBCTBA XXMIIbIX 1 MPOU3BOL -
CTBEHHbIX 34aHMI C HOBbIMW, @ 3@4aCTyt0, MPOCTO YHMKANbHbIMM
APXUTEKTYPHbIMUK thopMaMu, TPeOyIoT NMPUMEHEHUS BbICOKO-
aKTVBHbIX, ObICTPOTBEPAEIOLLIMX LEeMEHTOB. [103ToMY, Ha Halll
B394, paboTbl MO YBENMYEHMIO aKTUBHOCTY TOBAPHOIO LiIEMEHTa
C uenblo bosee NoMHOro UCMosb30BaHWs ero NoTeHLManbHoM
3HepPr1K, NPeacTaBAsoTCH 0COOEHHO BaXKHbIMM.

Bo3HwMKaeT Bonpoc: Ha 0a3e Kakmx MCXOAHbIX MOSOXEeHUI
LOJKHbI MPOBOAUTLCS NMPaKTUYeckne paboTbl MO yBeUYeHMIO
AKTUBHOCTU U CHXKEHWIO pacxoda LieMeHTa? Mbl noflaraem, Y4To

Takow Oa30M ABNSETCS TeOpUs TBEPLAEHMS LIeMeHTa, pa3paboTaH-
Has akafeMukoMm M.A. PebrHOepOM, 1 LoNONHEHHas paboTamm
B.H. fOnra, tO.M. bytta, M.V. CtpenkoBa.

Y4uTbIBaf COBPEMEHHOE COCTOSAHME TEOPUM TBEPAEHWA Lie-
MeHTa W NPVIHKMas BO BHUMaHWe 3KCnepuMeHTanbHble AaHHble
B 3TOM 00NaCTX, MOXHO CAeNnaTh CleaytoLie NpeanonoXeHns
W BbIBOLbI OTHOCUTENbHO HampaBeHNs paboT Mo yBENMYEHUIO
aKTVBHOCTW LieMeHTa [2].

MepBoe. HecmMoTps Ha TO, YTO aKTMBHOCTb U CKOPOCTb TBEP-
OEHMA LLeMeHTa BO MHOMOM 3aBUCAT OT ero MUHEPaTorn4eckoro
COCTaBa, Coep>aHus TpexkanbLMeBoro antoMmHaTa, pasMepa
1 OopMbl KPUCTANIoB anuTa 1 Genuta, Hanbonee 3aMeTHoe
BANAHME Ha aKTVBHOCTb LIEMEHTa OKa3bIBalOT AMCNEePCHOCTb U
rPaHynoOMeTPUYeCKMIA COCTaB LLEMEHTHOIO NOPOLLIKA.

VHbIMM cnoBaMm, NpakTU4ecki Ntobo LIeMeHT, He3aBUCMMO
OT reorpadum ero NPoV3BOACTBA, XMMUYECKOTO 1 MUHEPAOrn-
4eCKOro coCTaBa, CPOKOB XPaHEHWNS M OCTAaTOYHOW aKTUBHOCTU,
MOXET ObITb aKTVBMPOBAH MyTeM KOPPEKTMPOBKM Er0 rpaHyno-
METPUYECKOro CoCTaBa, BbIMOMHAEMOW Ha (DOHE MOBbILLEHNS
OMCNepCHOCTM LIEMEHTHOIO MOPOLLIKA.

[pr 3TOM OCHOBHOE BAMSAHME Ha BAXYLLME CBOWNCTBA MaTe-
pviana OyaeT oka3biBaTb MMEHHO CENeKTUBHOE M3MEHeHVe ero
rpaHyIOMEeTpUYecKMX nokasaTtenen, C Noay4eHremM nNpoaykTa
Y3KOro 3epHOBOr0 COCTaBa, MPeACcTaBleHHOro YacTULaMM OCKO-
NOYHOM (OPMbI, 0BAAAIOLLMMM BbICOKON PU3NKO-XUMNHECKOM
aKTMBHOCTbIO.

Ha Haw B3rnsg, OCHOBHOWM 3aa4ven M3MeHeHWs aucnepc-
HOCT LLEMEHTHOrO MOPOLLKA ABASETC obecneyeHme ycnoBui,
KOrga NHTeHCVMBHOCTb B3aMMOLENCTBUSA BOAbI 33aTBOPEHMSA C Lie-
MeHTHbIM 3epHOM ByAeT MakcMMasbHOW. HacTuLbl OCKOMOYHOM
(POPMbI C OCTPLIMU YFaMU U CUABHO Pa3BUTOM KOHUIypaLmen
MOBEPXHOCTW, MOMyYeHHbIe B pe3yfbTaTe YaapHOro n3mMenbye-
HWSA, MO CBOMM aACOPOLIMOHHBIM CMOCOBHOCTAM 3HAYUTENbHO
NPeBOCXOAAT MaTepmanbl, NOfyYeHHble B BUOPALMOHHbIX
MenbHNLAX UCTVPAIOLLEro NOMONA. YYnUTbIBas, YTO akKTUBHOCTb
LeMeHTa B OCHOBHOM OMpPeenfeTcs TeMu Xe aktopamu, YTo
N ero apcopbuUMoHHas CNocoOHOCTb, yaapHOe 1M3MenbYeHmne
LeMeHTHbIX 3epeH, Korga MHTeHCUdUKaLMa BOLOTBEPAOrO
KOHTaKTa JOCTUrAeTCA NMpU HE3HAYUTENIbHOM YBeNMYeHU MNo-
KasaTenewn yaenbHoW NoBepXHOCTU, SBASETCS Hanbonee 3Hep-
ronpoayKTMBHbIM [3].

Btopoe. ELLle 0HM pe3epBOM NOBbILLEHMS SKOHOMUYHOCTA
LeMEHTHbIX KOMMO3ULMIA MO CTOMMOCTU U PacXody LieMeHTa,
YNyHLEHNS CTPOUTEIbHO-TEXHOMOMMYECKMX CBOWCTB ABMSETCA
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MeTO[, 3aMeLLEHNSA YaCTW LIEMEHTHOIO NOPOLLIKa TOHKOAMCIEePC-
HbIMU MUHEPaNbHbIMY HANOMHUTENAMMN.

Tak Ha3blBaeMbIV «3OMEKT MUKPOHAMOMHUTENA» 3aKITI04aeT-
CS1 B MOBbILLEHNW NPOYHOCTM NPY BBELEHWI B OETOHHbIE CMEeCK
TOHKOAMCMEPCHBIX MUHEPaNbHbIX BellecTB. Havbonee nonHo
MUKPOHAMOMHALLNA 3PdeKT NPOSBAAETCA NPWU YBENUYEHNN
00BEMHOW KOHLEHTPALLMM TOHKOAMCNEPCHbIX A00ABOK, KOrAa
MOPUCTOCTb LIEMEHTHOIO KaMH$ YMEHbLLAETCS, a MIOTHOCTb €ro
CTPYKTYpPbl YBENNYMBAETCH.

[TpHMMasa BO BHUMaHWe, 4TO 3 deKT 3anosIHEHWS MyCTOT,
YMIOTHEHME CTPYKTYPbI, Kak 11 3 MEKT pa3aBUXKN MenbYanLLImX
LeMEHTHbIX 3epeH ABNSIOTCA YNCTO DU3NYECKUMU haKTOPaMK,
KOTOpble He 3aBUCAT OT MMAPABANYECKON aKTMBHOCTM Hamon-
HUTENd, NPOUCXOXOEHVE YyNbTPagnCnepCcHOro Marepuana He
MPUHLMNMANbHO U ONpefendeTca Npexae BCero JOCTyNMHOCTbIO
I CTOMMOCTbIO KOMIMOHEHTOB [4].

VIMEHHO LUIMPOKOe pacnpocTpaHeHe NPUPOLAHbIX MaTepu-
asioB, NPUIO4HbIX A5 Nony4eHns 3(HEKTUBHOIO LIEMEHTHOTO
3aMoNHNTENS, BbITOLAHO OT/INYAET OAHHYIO TEXHOSOMMIO OT «KJlac-
CNYECKMX» METOAOB MCMOMb30BaHMSA aKTVBHbIX TVAPABINHECKMX
L00aBOK, XOTH 1 0bnagatoLLMx onpeaeneHHbIMN BSXKYLLMMU
CBOWCTBAMU, HO, BMeCTe C TeM, ABNALWMMUCA U MeHee [0-
CTYMHbIMW.

13 MaTepranos NPUPOAHOIO NIV TEXHOMEHHOIO NMPOUCXOXK-
OEHNS, MPUIOAHbIX ANS MPOV3BOACTBA aKTVBHbIX MUHEPANbHbIX
106aBOK B TylIbCKOM perroHe, MMeTCs JOMEHHbIE FpaHyIv-
POBaHHbIE LLUNAKW, SBNAIOLWMECS OTXO4aMW CTaNeIMTeMHOro
Npon3BoACTBa. HecMOTpA Ha Lienbln pag, LLeHHbIX CBOVICTB 3TOr0O
mMaTtepuana, LeHTpaan30BaHHOE NPOV3BOACTBO TOHKOMOOTbIX
[00aBOK, AOCTYMHbIX A1 CTPOUTENbHBIX OpraHu3aLmi, pac-
TBOPOOETOHHbIX Y3/10B 1 3aBOA0B COOPHOTO Kefle30beToHa, Ha
JaHHbIV MOMEHT He HanaXeHo.

Bbicokasi TBEPAOCTb M abpa3vBHOCTb AOMEHHbIX FPaHyINPO-
BaHHbIX LLUIAKOB, HEOOXOAMMOCTb CyLLIKM, BbICOKME TpeOoBaHMS
K AMCNEePCHOCTU NMOPOLLIKA, MPEANonaratoT NpUMeHeH e NoMOoJTb -
HbIX KOMTJ1EKCOB C MCMOSIb30BaHMEM LLIAPOBbIX MeJIbHMLL, KOTO-
pble XapaKTepy3yIoTCs BbICOKOW MaTepmano- 1 3HEPrOEMKOCTbIO.
Y4nTbIBasi, 4TO KOIMDULIMEHTbI SPPEKTUBHOCTM pa3Mosia rpa-
HYJIMPOBAHHOIO LUJIaKa W LleMEHTHOTO KJIMHKePa aHalornyHbl,
MOXXHO MPefNoNoXnTb, YTO, KaK 1 B MPOV3BOACTBE LieMeHTa,
00 50 % 3Hepro3arpar, CBA3aHHbLIX C MOMy4YeHNeM aKTUBHbIX
MUHEpPanbHbIX 40OABOK, NPUAETCH UMEHHO Ha M3MeSbYeHMe.
[lo3TOMY, Ha Hall B3rNA4, KPYNHOTOHHaXXHOe NMPOM3BOACTBO
AKTUBHbIX TOHKOMOJIOTbIX A00aBOK [/151 OE€TOHa, Ha OCHOBE rpa-
HYJIMPOBAHHbIX LLUMAKOB TyNbCKMX METaNnypruyeckmx 3aso0L0B
elLLe XeT CBOero peLleHums.

B 1O >xe Bpems, cbipbemM 015 YIbTPa4NCNePCHbIX Hamon-
HUTeNer MOryT CIYXXWUTb TakMe LUMPOKO PacnpoCTpaHeHHbIe B
Tynbckor 061acTi MaTepuansbl, Kak 305bl TILL, ropHble 1 pedHble
MecKn, N3BECTHSAK M M3BECTHSAKOBBIN OTCEB [5].

LLInpokoe pacnpocTtpaHeHue, H1M3Kas CTOMMOCTb, Mallas
abpasrBHOCTL 1 XOpoLlasi pa3MasiblBaeMOCTb FOPHbIX MOPOL,
0Caf04HOro MPOUCXOXOEHNA Oenaer UX Nnpaktuyeckn nae-
allbHbIM CblpbeM 411 MPOU3BOACTBA OOCTYMHOMO MU1Heparsb-
HOro HanonHwutens. MNpy 3TOM NPUOPUTETHLIM HampaBieHVIEM
CHUXXeHUs cebecToMMOoCT NPOU3BOACTBA MUKPOHAMOIHEHOIO
LeMeHTa ABMIAeTCA MOHUXEHME SHeProeMKOCTM CaMOoro Mnpo-
Lecca M3Menb4YeHus CbiPbeBbIX KOMMOHEHTOB. 3Ha4YMTe/IbHOe
yMeHbLLEeHWe 3Hepro3arpar npu nomMosne OCafoYHbIX FOPHbIX
MOPOA, B TOM YMCIIE N3BECTHSIKA, MOXET ObITh 00ecneyeHo npu-
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MeHeHVIeM NMPUHLMNNANEHO HOBbLIX U3MeSbYUTENeN, B YaCTHOCTM
CTEP>XKHEBLIX AE3UHTErpaTopoB NMPON3BOAUTENBHOCTBIO A0
77/4, n3rotaBnvaembix UTM «TexMpuGop» (r. Tyna). MomMmnmo
HEMOCPeLCTBEHHOMO M3MeNbYeHNs Cbipbsl, AaHHOe 0bopyno-
BaHMe obecneynBaeT TLLaTeNbHOe NepeMeLlBaHNe OCHOBHbIX
KOMMOHEHTOB LIeMEHTHOW KOMMO3ULMK 1 paBHOMEPHOe pac-
npeneneHne XMMmU4eckinx 4o0aBoK, BBOAMMbIX B MasbIX 1 0000
ManblX KOIM4eCTBax.

Kaxpoe 13 pacCMOTPEHHbIX Bbille HanpaBieHWn paboT
camo no cebe cnocobHo obecneymTb CyLeCTBEHHYIO SKOHO-
MUIO LIEMEHTa 3a cYeT DoJlee MONHOro MCMosb30BaHWs ero no-
TEHUMANbHbIX BO3MOXHOCTEN, HO Hamboree BnevatnsoLie
pe3ynbTaThl MOTYT ObITb LOCTUMHYTbI TONBKO MPY 0ObEANHEHNN
BO3MOXHOCTeWN rpaHyIoMeTpU4eck OPUEHTUPOBAHHOIO A0-
MOna TOBAPHOTO LieMeHTa, MCMOoSIb30BaHMA YIIbTPaANCIEPCHbIX
MWKPOHaMOMIHUTESNEN Ha OCHOBE MECTHOTO CbIPbS U MPUMEHEHUS
N3MenbyuUTeNen-Ae3HTErpaTopoB OPUrMHaNIbHOW KOHCTPYK-
Lmn.
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