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B paHHOM cTaTbe paccMaTpmnBaroTCA paunoOHallbHbl€ TEXHOJTOTUN MOJTy4YEeHUA BbICOKOAKTUBHbLIX
6bICTp0TBep,D,eIOL1J,VIX LEMEHTOB, OCHOBaAHHbIE Ha NpuHUUNax ygapHoro n3aMesib4eHus. BbisiBneHa 3aBUCUMOCTb
Hanbonee paunoHanbHOro 1 HaMMeHee aHepro3aTpaTHoro cnocoba n3mernbYeHns 0T UCXOAHOro pa3mepa
MaTtepuana. YCTaHOBMNEHO BRMSIHME TUMa NOMOJSIbHOrO MEXaHn3Ma Ha FpaHyJ’IOMeTpW«-IeCKVIIZ COCTaB ” cbopMy

YacTuy npoayKTa N3Mesib4eHnA.

YOAPHAA AKTUBALIUA

NI HAUBOJIEE SHEPTOIMNPOAYKTVBHbLIE CINMOCObBbI
N3MEJIBYNEHUA CbIPBEBbBLIX PECYPCOB

Bonpockl 3KOHOMWW, pauMoOHanbHOTO UC-
Mosb30BaHUsi SHEPreTUHECKNX U MaTepUarnbHbIX
PEeCypCOB, CHWXEHUSI U3EPXKEK MPOM3BOACTBA
B HacTosillee BpeMsi MpuobpeTalT ocobyto
aKTyanbHOCTb U TpebyloT CBOEMO rpamMOTHOro
peLueHus.

CerofHs cTpouTenbHas UHAYCTPUA ABMS-
eTCsl O4HOW U3 KpYMHeNLWnX oTpacnen Hapoa-
HOro X03sCcTBa, COOTBETCTBEHHO Npobnemsbl
3KOHOMUW pecypcoB MpeacTaBneHbl 34ecb
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OeToHa ABNsieTcs LeMeHT. U XOTsi LeEMEHT — 3To
aoporon n aeduuMTHBLIA MaTepuan, ero nepe-
pacxop B CTPOMTENbCTBE MOWUCTUHE OrPOMEH.
HexBaTka Ka4yeCTBEHHbIX 3anonHutenen ans
6eToHa, HecoOTBETCTBME (haKTUYECKOW U 3a-
SIBMIEHHOW MapKku LEeMeHTa, Hu3Kas KynbTypa
npou3BoacTBa OGETOHHbLIX M3denuii, npeHebpe-
XKUTENbHOE OTHOLLEHMS K npasBunam nogbopa
cocTaBa GETOHHOW cMecu, rpybble HapyLleHus
npaBum TPaHCMOPTUPOBKM U XpaHEHUS LieMeH-

KpUCTanmoB anuTta u 6envra, Hanuumem Tex
WU MHbIX 106aBOK, HO U, B Bonblueit cTene-
HW, TOHKOCTbIO MOMOMa NpoAyKTa, ero rpaHy-
NIOMETPUYECKNM COCTABOM, a Takxe popMon
YacTUYeK nopoLuka.

CyuwlectByeT 6oraTbiii Hay4HO-NPOV3BOA-
CTBEHHbIN OMbIT MOMYYEeHUsI BbICOKOAKTUBHBIX,
ObICTPOTBEPAEIOLLMX LIEeMEHTOB MyTEM JoMora
psiAoBOro uemeHTa. bonblioe uncno uccreno-
BaHWUIA NOCBSILLEHHbIX AaHHOW npobneme, 6bino

OcHOBHbIE CBOMCTBA LUeMEeHTa, B TOM YUCAEe €ero akKtTuBHOCTb U CKOPOCTb
TBEepACHUA, ONPEeAeNAloTCA He TOAbKO XMMHUYeCKUM U MUHepanortdyecCKmum
COCTaBOM KAMHKepa, HO U, B 60AbLLEN CTEMEHU, TOHKOCTHEO MOMOAA MPOAYKTa, €ro
rPaHyAOMEeTpUYECKNM COCTaBOM, a TaKXe (I)Opl\/lOIZ HaCTUYEK NOPOLLKa

0co6eHHO ocTpo. CrieaACTBMEM CNOXUBLLENCS
CUTyaLumn SBMSIETCS BbICOKOE MaTepuanono-
TpebneHne oTe4eCTBEHHOro CTPOUTENLCTBA,
ero BbicOKas cebecToMMocTb M 3a4acTyio
HM3KOe Ka4yecTBo.

Bmecte c Tem cyuwecTBylolWwMe MeToAbl
WHTEHCcKUdMKaLuM Npov3BOACTBA MaTepuanos
CTPOUTENBHOIO HasHa4YeHWsi No3BONsSOT obe-
CNeYnTb CyLIECTBEHHbIN pocT obbemoB mMo-
Ne3HbIX pe3ynbTaTtoB Ha )OHe OTHOCUTENbHON
CcTabunbHOCTM MaTepuarbHbIX 3aTpar.

BeToHHble wu3penua un xene3obeToHHble
KOHCTPYKLUM SIBNSHOTCS B OyKBarNIbHOM CMbICIE
OCHOBOW COBPEMEHHOro CcTpouTenbcTBa. be-
TOH MPOYHO 3aHMMAaET BefyLlee MonoXeHune no
CpPaBHEHWIO C APYrMMU CTPOUTENMbHBIMU MaTe-
pvianamu.

HapexHocTb M [OonroBeYHOCTb GETOHHbIX
N Kene3o0EeTOHHbIX KOHCTPYKLIMIA, CTOMKOCTb
K BO3AEWCTBUIO arpecCuBHbIX Cperd, OTHOCWU-
TEMbHO MpocTasi TEXHONOorusi NpPOu3BOACTBA,
BO3MOXHOCTb PEeryrnmpoBaHUsi OCHOBHbIX TeX-
HWKO-3KCNIyaTaLUMOHHbIX Mokasatenen u du-
3MKO-MEXaHWUYECKNX XapaKTEPUCTUK, HaKoHeLl,
npakTU4YeCcKn Hencyeprnaemas cbipbeBas 6asa
ONst NPOU3BOACTBA BSBKYLLMX MaTtepuarnoB U
3anonHuTenert OObSACHSAET LUMPOKOE pacnpo-
CTpaHeHVWe 3TOro Matepuana MW MNo3BOnseT
paccmaTtpvBaTb OGETOH Kak OCHOBHOW KOMMO-
HEHT KanuTanbHOro CTPOUTENbCTBa HE TONbKO
HacTosLero, HO 1 byayLuero.

M Bce ke, HECMOTpPS HA MHOrMe 3amevda-
TEMbHbIE KayecTBa W AOCTYMHOCTb CblPbEBbLIX
KOMMOHEHTOB, GETOH OTHOCUTCS K BECbMa 3HEp-
rOEMKUM CTpOUTENbHLIM MaTtepuanam. [pu
3TOM Hambornee AOPOroCTOAMUM KOMMNOHEHTOM

Ta — BCe 3TW (hakTopbl CAMbIM HErATUBHbLIM 06-
pa3oM BRUSIIOT Ha KavyecTBO U cebecToMMocTb
6eToHa.

Tak, Mcnonb3oBaHWe MecYaHO-rPaBUNHBLIX
cmecelt 6e3 KOPPEKTUPOBKU  hpPaKLMOHHOIO
cocTaBa BbI3blBaeT Mepepacxoq LemeHTa [o
100 kr/m®. TonbKO NpU TakoM pacxofe LeMeH-
Ta yaaetcs MofyyYuTb  3arnpOEKTUPOBaHHYH
Mapky ©eToHa no npoyHocTM K obecneunTb
HY>KHYIO MIacTU4HOCTb OeTOHHOW cmecu. 3a-
YacTyto TOMbKO Afst YCKOpeHUst Habopa pacna-
ny6oYHON NpoYHOCTM BGETOHA Ha NPeanpUATUSX
YXBUuK pacxog uemeHTa yBenuumneatoT Ha 20-
25 % oT konuyecTBa, 4OCTAaTOMHOro Ans nony-
YeHus maTepuana 3agaHHou npoyHocTu. Hus-
Kasi M3HavanbHasi aKkTUBHOCTb LieMeHTa nmbo
ee KaTacTpopUYECKOE CHWKEHVE B pesyrrare
HEeMNpaBUIbHOTO  CKIMaaMpOBaHWsl,  HEBPEXHOro
TPaHCMOPTMPOBAHMWS 1 YacTbIX MEPErPY30K TakkKe
BbI3bIBAET €0 Nepepacxos.

MpuHMMasn BO BHMMaHWe, YTO Ha poHe Ha-
CTOATENbHOW HEOOXOAUMOCTU CHYDKEHUS YO ENb-
HOrO pacxofa [AOPOroCTOSILLUX KOMMOHEHTOB
COBpPEMEHHOE CTPOUTENBCTBO 0COBEHHO OCTPO
Hy>KOaeTcsl B BbICOKOMPOYHbIX ObICTPOTBEp-
Jewownx 6GeToHax, CTaHOBUTCS COBEPLUEHHO
04YeBMAHO, YTO NPaKTUYECKOe BOMIOLLEHME pe-
cypcocbeperalLmx TEXHOMOMMIN HEBO3MOXHO
6e3 npoBeaeHUst Lienoro kommnrekca pabot no
YBENUYEHNIO aKTUBHOCTM LIEMEHTA U CHUKEHUIO
€ro pacxofa B CTPOUTENbCTBE.

Xopowo M3BECTHO, YTO OCHOBHblE CBOW-
CcTBa LieMeHTa, B TOM YMCNEe ero akTUBHOCTb
N CKOpPOCTb TBEPAEHUS, ONpeaensTcs He
TONbKO XWMWUYECKUM U MUHEPANOrnMYecKum
COCTaBOM KIMHKepa, hopMOon M pasMmepamu

NpoOBEAEHO COBETCKUMU Yy4yeHbiMM B 50-60-x
rogax npoLusioro Beka. Toraa xe 6bin 3anoxeH
byHOAMEHT CeroAHsILHMX 3HaHWA O Teopun
W NpakTuKe YBENUYEeHWsi MOomne3HbiX CBOWMCTB
MUHepanbHbIX  BSXKYLUMX  BelyecTB. bbinu
ncyepnbIBatoLLe MOMHO M3y4YeHbl 0COBEHHOCTU
NPOV3BOACTBA W NMPUMEHEHWNS LLEMEHTOB MOBbI-
LUEHHOW aKTMBHOCTU, pa3paboTaHbl PEeKOMEH-
Aaunn ANs UX U3roTOBMEHWS, C Y4ETOM MUHe-
panorn4eckoro coctaBa LieMEHTHOIO KIMHKepa,
OonTMMarnbHbIX AO3MPOBOK runca, Heo6XoAMMO
TOHKOCTU MOMOfa, BO3MOXHOCTW BBEAEHUS
MUHepanbHbIX f06aBOK M Lenoro psaga aApyrux
napameTpoB.

Bonpocamn npousBoacTBa U NPOMbILL-
TNIEHHOTO MPUMEHEHUSI aKTUBMPOBAHHbIX Lie-
MEHTOB 3aHUManucb Takme N3BEeCTHbIE COBET-
ckue ydeHble, kak b.I' CkpamTaes, B.H. IOHr,
C.M.Posk, HO0.M.byTT,A.E. lWekun, M. Pyyk,
M.N. CtpenkoB n mHorue gpyrue. Hecmotps
Ha TO YTO pe3ynbTaTbl paboT OTAenbHbIX
YUYEHbIX W LenblX Hay4HbIX LUKON HECKONbKO
oTnuyanucb Apyr oT Apyra, B 0606LieHHOM
BWAE WX MOXHO NpeacTaBuTb Creaylowmnm
obpasom. KnuHkep Ans npon3BOACTBA BbICO-
KOaKTMBHbIX LIEeMEHTOB [OMXEeH coaepxaTb
NoBbILLIEHHOE KONMMYecTBO OblCTpoTBEpAeto-
LMX KMUHKEPHBIX MUHepanoB. OnTumanbHas
[03UpOoBKa rMnca 3aBncuUT OT MUHepanoruye-
CKOro cocTaBa KNuHKepa, TOHKOCTW ero nomo-
na, coaepxaHusi CTeknosuaHon dasbl 1 T.4.
ToHKOCTb NoMona 6bICTPOTBEPAEILLMX BbICO-
KOaKTMBHbIX LIeMEHTOB A0/KHa OblThb Bbille,
HeXenu y psaoBbIX LEMEHTOB.

Ha ocHoBe TeopeTuyecknx Wu3bICKaHun
N HaTypHbIX 3KCMEPUMEHTOB Obinn caenabl
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BbIBOAbl O TOM, YTO YBEMUYEHUE TOHKOCTU
rnomMona LeMeHTa cKasblBaeTcs Ha ero npou-
HOCTM U CKOPOCTUN TBEPAEHUS ropasao cunbHee
BCEX OCTarbHbIX paccMaTpuBaeMbiX Meponpu-
ATWIA, NO3TOMY ANSI MOSyYEHWUS! BbICOKOAKTMB-
Horo BbICTpOTBEPAEIOLLErD LieMeHTa Heobxoau-
MO YBEMUYEHUE TOHKOCTM MOMoMa C 0BbIYHbIX
2000-3000 cwm?/r go 3500-4500 cm?/r. Takke
OoTMeYanocb, YTO YBENUYeHWe YyaenbHOW no-
BEPXHOCTN LEMEHTHOro mnopoluka csepx 6000
cM?/r HeLlenecoobpasHo. 3ameHsist nokasaTtenu-
yOernbHOW NOBEPXHOCTU PSLIOBOrO LIeMEHTHOrO
nopoLuka, BO3MOXHO MOSlyYeHNe LieMeHTa Ma-
pok 600, 700 n 700 BT, npn aTom MuHepano-
s U XMMUYECKNIA COCTaB KIIMHKEpa OCTatoTCs
HEN3MEHHbIMU.

Ha ocHOBaHMM nony4YeHHbIX pesynbTa-
TOB B KOpOTKOe Bpems 6bino paspabotaHo
HeobxoouMmoe TexHonornyeckoe obopyaoBa-
HWe cpefHen U Marnon MOLHOCTMW, NpefHa-
3Ha4YeHHoe Ans Aomona psaoBOro LieMeHTa.
Hauvanocb akTMBHOE BHeApPEHUE TEXHOMNOrum
aKkTUBaLUuM Ha npepnpusTUSX Mo BbIMYCKY
BGETOHHbBIX U3AenUIn U KOHCTPyKumi. Konnye-
CTBO BMOPOMOMOSbHBIX Y3[0B CTPEMUTENBHO
pocCro, HO CMyCTsi KOPOTKOE BPEMSI MHTEpec
K aKTuBauMW LemMeHTa NOCTENeHHO Havan
yracatb BMMAOTb [0 MNPakTUY4eCKU MOMHOro
3abBeHus. bonee Toro, Tema M3roToBneHUs
ObICTPOTBEPAEIOLMNX BbICOKOAKTUBHBIX BSIXKY-
KX maTepmanos Ha 3aBogax XXbBW, To ectb B

pesynbrataMm, Tak Kak 3adpdekT noBbieHUs
BSKYLLIMX CBOWCTB LiEMEHTa He MoKpbIiBan pac-
XO[OB Ha ee OCyLLEeCTBIEHNE.

[ns Toro 4To6bl NOHSTb, HACKONBLKO NpakK-
TMyeckas 3ddeKTUBHOCTb akTuBauuum Le-
MEeHTa 3aBUCUT OT TpebyeMoln ANCNepCcHOCTH
npoAykTa M BblGPAHHOrO TUMa MOMOSIbHOrO
mMexaHu3ma, HeobXoAMMO KOPOTKO OCTaHOo-
BMTbCHA HAa OCHOBHbIX CMOCO6ax n3amMenb4yeHnst
TBEPAbIX Ten.

WTak, non u3mensyeHveMm TBepAbIX Ten
Mbl MOHMMAaEM HarnpaBreHHOe YMEHbLUEHUE 1X
nepBoHavarnbHbIX pa3MepoB B pesynsrate Me-
XaHW4eCcKOoro Unn NHoro Bo3aencTeus. B npouns-
BOACTBE LiEeMEHTa MPYMEHSETCA U3MenbYeHne
unun gucnepruposaHue (oT nat. dispergo — pac-
ceuBalo, paccbinaw) TBepAablX Temn, npuBoAs-
Liee K 06pa3oBaHNIO ANCNEPCHBIX CUCTEM UMK
MopoLLKOB. PaspylueHvne TBepAbIX TEM MOXeT
NPOV3BOAUTLCS Pa3nMYHbIMU cnocobamu, Hau-
Honee pacnpocTpaHeHHble U3 HUX NpeacTaBre-
Hbl Ha pucyHke 1.

O6blYHO B pa3MOrnbHbIX MaluMHax Wnu
MernbHMLax pa3pyLLueHne TBepAoro Tena npomc-
XOOWT HecKomnbkuMU criocobamu B pesyrnbsrate
KOMOVHMPOBaHHOTO BO34eNCTBUSA, HO Npeobna-
[arLLmM siBnsieTcs oauH unu aea cnocoba. Vc-
X0Asa 13 hm3nyecknx CBOWCTB TBEPAOro Tena,
COOTBETCTBEHHO BbIOMpaeTcs © Haunbonee
onTuMarnbHbI cnocob ero paspywexusi. OgHa-
KO MOMMMO (DU3NYECKMX CBOMCTB Marepuana

MenbHUUbI, Ae3nHTerpatopbl). Wcxoasa w3
BbILLECKa3aHHOro, HanpalwvBaeTcsi BbIBOA,
YTO NPV HEU3MEHHbIX (PU3NYECKNX CBOMNCTBAX
TBEpAOro Tena Hambonee oNTUManbHbINA CMo-
cob paspyLleHnss MoOXeT MEHSATLCS B 3aBUCK-
MOCTM OT pasmepa u3Menb4yaemblX 4acTul.
Ecnu oamH cnocob namenbyeHns onpasaaH
npu NOMyYeHUn YacTuL, OTHOCUTENbHO 6orb-
LIOro pasmepa, COBEPLUEHHO HeOoYeBUAHO,
YTO 3TOT Xe cnocob okaxeTcs aPPEKTUBHBLIM
npu ee paneHenwem paspywenun. Hanpo-
TUB, NpakTWka WCMONb30BaHUS MOMONbHO-
ApobunbHoro obopyaoBaHUsi B pasnuyHbIX
06nacTAX NPoV3BOACTBEHHOW AEATENbHOCTH
rnokasbiBaeT, YTO ANS MakcuManbHO adek-
TUBHOTO W3MeNbYeHUs NPU MUHUManbHOM
pacxofe aHeprum ¢ M1aMeHeHnem obbema unu
TNIMHENHBbIX pa3MepoB YacTuLbl Heobxoamma u
cMeHa camoro cnocoba namenbyeHus.
CyluecTByeT 4eTkas 3aBUCUMOCTb Mexay
pa3MepoM YacTulbl U PacXOLOM 3HEPruu Ha
ee paspyLieHue. MiamenbyeHve Tpebyet 3aTpat
3Heprun Tem Gorblue, Yem Bbile Tpebyemas
cTeneHb m3mMeneyeHusi. [laHHas 3aBUCUMMOCTb
npuobpetaeTr 0COBGEHHYH HarnsgHOCTb Mpu
paboTe C BbICOKOAMCNEPCHbIMW CUCTEMAaMU, K
KOTOPbIM OTHOCUTCS U LIEMEHTHBIV MOPOLLIOK.
Bce TBepable maTepuanbl xapaktepusy-
0TCA MPUCYLLMM MM COMPOTUBNEHWEM pPa3py-
LUEHWIO, MPUYEM Ha PasHbIX CTYMEHSX TOHKOro
N3MerbYEHNS  COMPOTMBIIEHWE  Pa3pyLUEeHUIo

Bce TBepAble MaTepuanbl, XapaKTepUu3yIoTCA NPUCYLUUM UM
CONPOTUBAEHUEM Pa3pPYLUEHUIO, NPUYEM Ha Pa3HbIX CTYMEHAX TOHKOrO
U3MEAbUYEHUSA COMPOTUBAEHME Pa3PYLLUEHMIO MOXET CYLLECTBEHHO PasAMUaThCs

HenocpeACcTBEHHOW 6NN30CTH OT MecTa MU3ro-
ToBNeHus 6eToHa, Obina 3akpbiTa HaCTONMbKO
NIOTHO, YTO HECKOIBbKO AecATUneTui akage-
MUYecKkas Hayka K Hell cepbe3HO He BO3Bpa-
Ljanace.

Ho kak Morno crny4utbCsi, YTO NepcneKkTuB-
Helillee HanpaeneHve, obellatollee MHOro-
MUITIMOHHYIO  3KOHOMUIO U KapAuHarbHoe
ynyuylleHne OCHOBHbIX XapaKTepUCTUK LieMeH-
Ta, nocne Toro Kak Obinun nonyyeHsl BneyaTns-
owmne pesynerartbl, HanaxeH NPOMbILLNEHHbIV
BbINyCK 00OOpyAoBaHWs, 3anylueHbl 3dKcnepu-
MEHTanbHble Y4acTKN W KPYMHOTOHHaXHblEe
Npoun3BOACTBA, ObINO COBEPLUEHHO 3abbITO?

MpuunHa aToro, kasanocb Obl, Napagok-
canbHoro akta, Ha Hal B3rMsSA 3akfoya-
eTCcA B 9KOHOMMWYECKOW HECOCTOATENbHOCTU
npeanaraemoro MeToga akTuBauuun, KoTopast
obycrnoeneHa HeBepHO BbIOpPaHHbLIM CMOCO-
60OM u3MenbYeHns LeMeHTHoro 3epHa. Wnn,
WHBIMW  CNOBaMW, MHOTOYUCHEHHbBIE MOMBITKN
BHEAPEHNA aKkTMBauMKM LeMeHTa Ha MecTax
€ro MUCMosb30BaHUS He MPYBENM K Xenaembim

2aanapnuBeaHne
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HMcTvpanue

Ha BbIOOp MexaHu3ma U3MenbYeHns, peanuay-
toLero Hanbonee onTuMarnbHbI CNOcob paspy-
LLIEHUsI, OKa3blBAET BMUSIHNE UCXOAHbLIN pasmep
TBEpAoro Tena v, B 6onblue cteneHu, Tpebye-
MbIi pa3amMep YacTuL, NpodyKTa N3Mens4YeHust.

MIMeHHO TpeboBaHWs k AUCNEepPCHOCTH Npo-
OyKTa UMeNT onpefensioliee 3HadyeHve npu
BbIGOpe TWMa MOMOMbHOrO OGOpyAOBaHUS W,
COOTBETCTBEHHO, CNOCODOa N3MenbYeHus.

[na npumepa, UNNOCTPUpPYOLLEro 3aBu-
CMMOCTb Hanbornee pauroHanbLHOro, a 3HaunT
N HaMMeHee 3HeprosaTpaTHOro cnocoba us-
MenbYeHUsl, OT UCXOAHOrO pa3Mepa mMatepu-
ana, MOXHO MPUBECTW CNeAYoLLY0 3aBUCU-
MOCTb: AN15iCPEAHEr0 UKPYNMHOrO U3MENbYeHNs!
TBepAbIX TEN UCNonb3yeTcs pa3gasBnvBaHue,
packanbiBaHue, n3rnb, pexe ygap (Apobunkm
KOHYCHbI€E, LIEKOBbIE, BanKoBble, POTOPHbLIE).
B To Bpems kak Ons TOHKOro uamenbYeHusi
NpenMyLLECTBEHHO NCNONb3yeTCs NCTUPaHNe
n yaap, nmbo kombuHauus aTux ABYX CNOCO-
60B (LWapoBble MenbHULbI Pa3fnNYHOro crno-
coba nobyxAeHnss MemnoLmX Ten, CTpynHble
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MOXeT CyLIeCTBEHHO pasnuyatbes. Tak, npu
nomorsie LeMeHTa B LUapoBOW MenbHULEe [0
yoenbHon noeepxHocTu 3000-3500 cm?/r ee
NpYPOCT NPaKTUYeCKn NPonopLnoHaneH 3arTpa-
YeHHoW pabote. OgHako npu Gonee BbICOKUX
CTeNeHsIX U3MeNbYeHNa AanbHENLWn NpupocT
yAenbLHOM MOBEPXHOCTU COMPOBOXAAeTcs Mo-
BbILLIEHHbIM PACXOAOM 3Hepruu, adekTUB-
HOCTb U3MEeSBYEHNS CHIDKaEeTCS.

Takum ob6pas3om, C TOYKM 3pEeHuUs onTu-
MarnibHOro COOTHOLUEHWSI KonMyecTBa 3aTpa-
YnBaemown 3Hepruu, cnocoba unsmenbveHUs
W [OUCNEePCHOCTM Mofly4YaemMoro npoaykTa
nokasartenb yAenbHOW noBepxHocTu 2500-
3000 cm?r OGBEKTUBHO SBMSIETCSt NPeAno-
4yTuTenbHbIM. O6bIYHO LieMEHTHbIN MOPOLLOK
AomarnbliBaeTcs 40 O3HAaYeHHOro pasmepa u
He 6onee Toro. MponcxoanT 3TO NOTOMY, YTO
Aaxe C y4eTOM yBeNMYeHus akTUBHOCTM Lie-
MeHTa, NOBbLILLEHNS ero Mapku AanbHenLwnia
NMOMOS C UCMONb30BaHNEM MPENMYLLECTBEH-
HO ncTmpatowero cnocoba namenb4yeHms no-
NPOCTY 9KOHOMUYECKM HEBLITOAEH. B>

v v {
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s

Pacxanweanve yaap
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B paboTtax no akTuBauuu LeMeHTa nyTem
€ro ;OMOs1a B OCHOBHOM NPUMEHSIIOTCSH OQHOKa-
MepHble 6apabaHHble 1 BUOPaLMOHHbIE LLapo-
Bble MEMbHULbI Manon 1 cpegHer MOLLYHOCTY.
To ecTb, ANS aKTUBaLMM LieMeHTa UCMOMnb3yeTcs
nomMornbHoe obopynoBaHue, aHeproadeKTnB-
HOCTb KOTOPOrO 3HAYUTENbHO YCTYNnaeT MHOro-
KamepHbIM 6apabaHHbIM MenbHMLAaM 6ombLIOW
NPOV3BOAUTENBHOCTU, UCMOMb3YEMbIM Ha Lie-
MEHTHbIX 3aBofax. JKCnryaTtauusi BbICOKOMNPO-
N3BOAMTENBHOTO MOMOJIbHOTO 06opyaoBaHUS,
NpUMeHeHVe BO3AYLUHbIX CenapaTopoB U 3am-
KHYTOrO UMKIa MpoM3BOACTBA LEMEHTa, Teo-
peTuyeckn ob6OCHOBaHHOE W NOATBEPXAEHHOE
MHOrOfIeTHel NPaKTUKOM «30510TOE» COOTHOLLIE-
HVe Mexay NoTeHuMarnbHbIMU BO3MOXHOCTSMM
MenbHWL, AAaHHOTO TUMa, pacxoAoM 3Hepruu 1
ONTMMarbHOW TOHMHOW NOMOrIa NO3BOMSAIOT Lie-
MEHTHbIM 3aBofaMm BblnyckaTb Gonbluve 06b-
eMbl PSA0BOro LleMeHTa Npy JOCTaTOYHO BbICO-
KOM ypOBHe peHTabenbHOCTL.

CoBepLUeHHO 1Has cuTyaums Habniogaetcs
npu MonbITKax MPOBECTW aKTMBaLMIO LeMeHTa
C UCMOMb30BaHWEM OAHOKaMEPHbIX LLIAPOBbIX
UM BUBPaLMOHHBIX MenbHUL, HebonbLLOoW Npo-
N3BOAWTENBHOCTU. [JaHHbIN Knacc NoMOornbHOro
obopynoBaHus B LIENOM XapakTepusyetcs [0-
CTaTO4HO HU3KMM KOI(PDDULMEHTOM MOSIE3HOIO
OeNCTBNs, HemnocpeacTBEHHO Ha obpasosa-
HVME HOBbIX MOBEPXHOCTEN 3aTpayMBaeTcs He
6onee 8-10% oT Bcel NOABOAUMON 3HEPruu.

ee OCyLleCTBMeHNe nepcrekTUBHOE HanpaB-
nieHne ObINo 3aKpbITO Ha AECATKM NET, faxe
CerofHs «knaccuyeckoe» 6eTOHOBeAeHUE C
BOnbLIOA HACTOPOXEHHOCTbID OTHOCUTCS K
BOMPOCY YBEMUYEHUSI aKTUBHOCTU LeMeHTa
Ha MecTax ero Ucnonb3oBaHus. Tak MHOro
Hagexn ObiNo CBA3AaHHO C «MOCTPOEYHON»
aKkTMBaLUMeN LeMeHTa, YTO YyBCTBO pasova-
pPOBaHNsi OT ee HeyJa4yHOro BHEAPEHUS OLLy-
LaeTcsa 4O CUX nop.

Ho HeBepHoi Gbina BoBce He cama uaest
aKkTMBauuuW, a ee UCMONHEHUe, annapaTHoe
obecneveHne u T.4. PesynbtaTtbl uccnenosa-
HWA BbICOKOAKTUBHBLIX LEMEHTOB, MPOM3BOa-
CTBEHHas NpakTuka N3rotoBrneHusi 6eToHa ¢ nc-
nonb3oBaHMeM BbICTPOTBEPAEIOLLEND LIEMEHTa,
HaKOHEL,, COTHW Hay4HbIXx paboT, aBTOpamu
KOTOPbIX SBMSOTCA Hauboriee aBTOPUTETHbIE
npeacTaBUTENN OTEYECTBEHHOW Hayku, Aoka-
3bIBAOT MEPCMNEKTUBHOCTb U AAXe HacCyLLHYo
HeobX0AMMOCTb NPOAOIKEHMS paboT B JaHHOM
HanpasneHWn, ECTECTBEHHO, C Y4ETOM NPOLLIIO-
rO OnbiTa U HOBbIX 3HAHWIA.

Tak 4To Xe BCTano Ha MyTW MepCrnekTUB-
HOW TEXHOMOrMK, Kakne NpobnemMbl He yaanoch
PELLUUTb MHXEHepaM 1 TEXHOIOraM, 3aHSTbIM B
paboTax no akTMBauuu LemeHTa?

Mpobnema nepBasi COCTOMT B TOM, YTO
OfiHOKaMepHbIe LIapoBble MeNbHULbI, UCMOSb-

OTHOCUTENbHO Manol NPOYHOCTbLIO Ha M3ruoG.
MpOYHOCTb LIEMEHTHOrO 3epHa Mnpu cxaTtum
B 6-12 pa3 Gonblue ero xe NPOYHOCTW Npw
narnbe, pacTtsbkeHumn, casure. B wapoBbix
MenbHULax 3epHa LEeMEHTHOrO nopoLuka nog-
BEprawTCca MNpenMyLIeCTBEHHO OENCTBUIO
CXMUMaLLMX CUN C ABYX CTOPOH, B pe3ynbTa-
Te BO3JENCTBUS CXMMAaKLUX CUl B 3epHax
MaTepuarna BO3HUKAKT HanpsiKeHusl, NpuBo-
asimne k paspbiBy ¢ obpasoBaHuem 6onee
MEeNKMX YacTul,. Takol cnocob namenbyeHus
peanusyeTcs B LUApPOBbIX MeNbHULLAX pasnuy-
Horo crnocoba nobyxaeHus Menowux Ten.
[o onpepeneHHOW TOHWHbLI MOMOMa AaHHbIN
cnocob BMonHe onpaBAaH, Tak kak nnowaab
HOBOOOpPAa30oBaHHbIX MOBEPXHOCTEN NPSIMO
nponopunoHanbHa 3aTpavyeHHon pabote. Ho
C yBENMYeHneMm yaenbHOW NMOBEPXHOCTU MO-
pollKa pacxod 3Hepruu Bo3pacTaeT, a npu-
pOCT yAenbHOW MOBEPXHOCTU 3aMefnsieTcs.
lMocne pocTuxkeHuss onpeneneHHOn TOHWUHBbI
nomona cnoco6 u3Mernb4yeHUss LEeMEHTHOro
3epHa MeTOAOM CXaTUS-UCTUPAHUS YyXe He
SIBMSAETCA ONTUManbHbIM.

C yBenuyeHnem TpeboBaHWA K TOHUHE
nomona LEeMEHTHOro MOpoLLKa CyLeCTBeH-
HOE YMEeHbLUEHMe 3aTpaTt SHEepPrum MoryT gaTb
NUWb Te cnocobbl, NPU KOTOPLIX MaTepuanbl
namMenb4yanucb Obl Nog BAUSIHUEM MNPSAMbIX
cABWramLwWwmnx, paspbiBalLNX BO3AENCTBUN
Ha HUX, a He B pesyrnbTaTe NepBoHa4anbHO

EcAu cnoco6 ucTtupaiowero uaMmeAb4eHHs No LeAOMY PAAY NPUUYMH He
NOAXOAMT ANA MOAYYEHHA 60AbLIeH TOHMHDbI NOMOAA LLeNMEeHTHOro NopoLuKa,
TO HY)XHO NMPUMEHUTb APYror cnocob namenbueHus!

YaenbHas npov3BoanuTENbHOCTL (B Kr/yac) Ha
1kBT adhdeKkTMBHOM MOLLHOCTM MHOrokamep-
HbIX LUAPOBbLIX MeMbHWL, JKCMnyaTupyemblx
Ha LeMEHTHbIX 3aBofax, CYLUECTBEHHO Bbille,
HeXenu y MoMOSbHOro 0bopynoBaHWS Marow
MOLLHOCTM.

Takum o06pa3oM, OCHOBHOE HeCcOOoTBeT-
CTBME MeXAy NOCTaBNEHHOW 3aaaven n cpea-
CTBaMU ANsi ee pelleHns CTaHOBUTCS o4eBua-
HbIM. Bbicokonpon3soanTensHoe NoMonbHoe
obopyaoBaHue ncnonb3yeTcs AN NonyyYeHus
60nbLUNX 0OBEMOB LleMeHTa CpeHen akTuB-
HOCTK, KOrAaa 3aTpaTbl 3HEprum nponopLmo-
HarnbHbl yBEMMYEHUIO YAENbHOW MOBEPXHOCTM
nopotuka. B To e Bpems foMON LeMeHTa Ans
NOBbILUEHUSI €0 aKTUBHOCTU C MPUMEHEHNEM
naMmenbuMTENbHOrO 060pyAOBaHMSA, Xapak-
TepuayloLWwerocs KpanHe HU3KUM Koadduum-
€HTOM MOnes3Horo AencTsus, npegnonaraet
yBenm4eHne yaenbHON NoBEPXHOCTH MOPOLL-
Ka CBepx 9HepreTMyeckoro onTuMyma Ans
AaHHoro cnocoba namenbYeHus.

[MoTeHumanbHble BO3MOXHOCTU 3HEeproad-
(PEeKTVBHOTO M3MENBYEHUsI LIEeMEHTHOrO 3epHa
METOAOM MCTUPaHUA OKasblBaloTCA ucvepna-
Hbl y)xe Ha pybexe yaernbHOW NMOBEPXHOCTU B
3000 cm?r. MMonyyeHne LEeMEHTHOro mnopoLuka
Gonbluen AMCNepCHOCTU C WCMOMb30BaHWEM
OfHOKaMepHbIX LLIAPOBbIX MEMbHUL, OTKPLITOrO
LUMKNa B YCroBMAX [AeWCTBYOLWMX npeanpu-
At XKBW nonpocTy SKOHOMUYECKM HeBbIroa-
HO, u GecnnopgHble, XOTH M MHOTOYUCIIEHHbIE
noMbITKM BHEAPEHUSI OaHHOW TexHomnorun B
NPOU3BOACTBO GETOHA NULLHWIA pa3 NOATBEPX-
[aloT 3TO 3aKIoYeHne.

MIMeHHO K13-3a HecOOTBETCTBUS Mexay
pesynbraTtaMu akTUBauuMu C 3aTpatamu Ha

3yeMble B paboTax Mo akTvBauuu LeMeHTa, no
OCHOBHbIM  39KOHOMMWYECKUM, 3KCMlyaTaLMoH-
HbIM U TEXHUYECKMM MoKasaTensiM npourpbiea-
10T 060pYA0BaHUIO @HANOMMYHOrO Ha3Ha4YeHus,
HO GorblLUEl MOLHOCTH.

[na nony4yeHusi BbICOKOAKTUBHOrO Obl-
CTPOTBEPAEIOLLEro LeMeHTa Heobxogumo, B
TOM YuUcIe, yBENUYNTb TOHUHY NOMOSa psifoBO-
ro uemeHTta. Ho ucnonb3yemble B paboTtax no
aKTMBaLMN LWIapOBble MeNbHULbI Manon MOLL-
HOCTU Cepbe3HO npourpbiBany B 4Yactu cebe-
CTOMMOCTU NOMOSIa U3MenbYUTENbHOMY 060py-
[OBaHWI0, 3KCMIyaTMpyeMOMy Ha LiEMEHTHbIX
3aBogax. [lombITkKM yBENMUUTL MokasaTenu
yOEenbHON NMOBEPXHOCTU LIEMEHTHOMO MopoLulka
obopaymBaloTca CHWXKeHNMeM n 6e3 Toro He-
00nbLLION NPON3BOAUTENBHOCTU MAaIOMOLLHbIX
MerbHUL-aKTUBaTOPOB M BbI3bIBAOT KaTacTpo-
dryecknin pacxon dHeprum Ha noryveHve npo-
OyKTa 3agaHHou ancnepcHoctu. Kasanoch 6bl,
pa3opBaTb 3aMKHYTbIA Kpyr HeBo3MoxHo. C
OJHOW CTOPOHBbI, ANCMEPCHOCTb NPOAyKTa Tpe-
byeTca Bonbluas, Yem y psAoBOro LEeMeHTa, a
C [ApYrol CTOPOHbI MerbHULbl-aKTUBaTOPb! B
NPUHLMNE He MOTyT COMepHNYaThb C BbICOKOMPO-
N3BOAMTENbHBIM 000PYAOBaHNEM LIEMEHTHbIX
3aBOJOB B nnaHe cebectonmmoctn nomona. Ho
BbIXO[, U3 CO3[aBLUENCS CUTYyaL K BCE Xe eCTb.
Ecnu cnocob wncTupatowero un3amenbyeHus,
peanu3yemMoro LiapoBbIMU MefbHULaMK1, Mo
LenomMy psigy NpuUYuH He NOAXOAMUT ANS nony-
YeHnst Gonblue TOHWHbLI MOMOSa LEMEHTHOMO
nopoLLKa, TO Hy>KHO MPUMEHUTL APYron cnocob
namensyeHns!

CblpbeBble Martepuvanbl, UCMOMb3yeMble
npu W3roTOBMEHMM LiEMEHTa, XapakTepu-
3ylOTCA BbICOKOW MPOYHOCTbIO Ha cCxaTue u

CXMMatoLWmMx cun. B cTpyiiHbIX MenbHuLax v
Ae3nHTerpaTtopax LLeMeHTHble 3epHa u3Mernb-
YalTCA MOYTU UCKMIOYUTENBHO MyTeM CBO-
604HOro yaapa o NomornbHble opraHbl 1 (Mnwu)
B3aUMHOrO COy@apeHNs B BO3AYLLIHOM NOTOKe
npu nx asmxeHun. COBOKYNHOCTb Takux BO3-
AeNCTBUiA Bbi3blBaeT ObiCTpoe paspylueHue
LlEMEHTHbIX 3epeH Mo MecTaM CTPYKTYPHbIX
AedeKkToB 1 Mo3BonsieT nonyvaTb NPOAYKT,
XapakTepusyemsblii ONTUManbHbIM FpaHyno-
METPUYECKUM COCTABOM U OCKOJTOYHOW hop-
MO YacTul,.

MNpvHUMasa BO BHWMaHWe, 4TO Hambonee
NnepcrnekTUBHbIM HanpaBreHWeM CHUXEHUS
mMaTepuanbHbIX M dHEPreTUYecKnx 3aTpaTt npu
aKTMBaLUM LEeMeHTa SBMNAEeTCA MOHMXeHne
3HEepProemMKoCcTV camoro rnpotecca nsmesnbye-
HKA, ncnonb3oBaHue arperatoB cBo6ogHOro
yAapa — Ae3NHTerpaTopoB U CTPYWHbIX Mefb-
HUL, MOXET paccMaTpuBaTbCs Kak npakTuye-
ckun 6e3anbTepHaTUBHbIV CNOCO6 NOBbILLEHUS
BSXKYLLIMX CBOMCTB W CHWXEHMSA pacxoja Le-
MEeHTa B NMPOW3BOACTBE M3genuin n3 6etoHa.
MNprvmMeHeHne nomonebHoro obopyaoBaHus
yAapHOro AeNCTBMA NO3BONAET NonyyaTb BA-
XyLLue BeLecTBa U HANOMHUTENN NP MUHWU-
MarnbHbIX 3aTpaTax.

NMpobnema BTOpas 3akn4aeTca B ca-
MO HeobxoAMMOCTM Gornee TOHKOro nomona
LIEMEHTHOro MopoLuKa. TOHKWIA nomon marte-
prana asnsgercsa Hanbonee SHeprosaTpaTHbIM,
a 3HauwWT, ¥ JOPOroCTOALLMM Nepeaenom B npo-
n3BOACTBE LemeHTa, Ao 70% 3artpar npuxo-
OUTbCS UMEHHO Ha nomor. B cebectoumocTtun
aKTVBaLMM MOMON Takke SBMSETCS OCHOBHOW
cTaTbel pacxodos.
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YoenbHas Copepxanue, %, pakumnii, MKM
HaumeHoBaHue matepuana NOBEPXHOCTb, Mpenen ”pquOCngp” oxatvm, Ma,
oM <5 <10 <20 <30 <40 <50 <60 | 6onee60 Hepes 26 CyToK
VicxoaHbI uemMeHT 2250 11,07 8,25 14,64 | 17,97 | 16,66 13,5 9,36 8,55 39,5
AKTVBMPOBAHHbIN LIEMEHT,
[OMOSOTbIV Ha LLapoBon
MesbHULE 3200 15,32 | 7,11 12,54 | 20,51 | 19,62 | 15,03 | 6,52 3,35 50,9
AKTUBMPOBAHHbIN LIEMEHT,
,El,OMOﬂOTbII7I Ha naMmenbynTene-
AesviHTerpartope 2800 12,84 | 15,22 | 29,67 | 24,13 | 10,58 5,37 2,19 - 51,3
Ho Tak nn HeobxoauMbl BbICOKME MoKasate- 3aBWCUT OT Tuna MOMOSMBbHOIO MeXaHW3ma. LEeMEHTbl, akTUBHOCTb KOTOpbIX Ha 7.5-15 Mlla

NN yaernbHOW NOBEPXHOCTU LiemeHTa? NmetoTcs
M cnocobbl NONy4YeHUs BbICOKOAKTUBHOTO Lie-
MeHTa 6e3 CyLIeCTBEHHOrO yBeNMYeHUs TOHW-
Hbl noMona? Takue cnocobbl CyLLECTBYIOT, OHU
XOPOLUO WM3BECTHbl W aKTUBHO MPUMEHSIOTCH
yXe He OAVH OeCHATOK neT.

Bbilwe Mbl oTMe4anu, 4To, No AaHHbIM UC-
CrnefoBaHuii, MOBbILLEHWE TOHKOCTU nomona
— 3TO AENCTBEHHbIN CNocob yBenuyeHns npoy-
HOCTM LieMeHTa 1 CKopocTu ero TBepaeHusi. Ho
yBenuyeHve yaenbHom NoOBePXHOCTU LIeMEHTHO-
ro MOpPOLLKa, KaK 1 ero akTMBHOCTb, HEMb3S pac-
cMaTpuBaTh B OTPbIBE OT rPaHyNoMeTPUYecKux
rokasaresnei BbICOKOANCNEPCHOWN CUCTEMBI, KO-
TOPON U ABMSAETCH LEMEHT.

Tak kak pasnuyHble pakuMn LEMEHTHOro
MopoLLKa Mo-pasHOMy BIIMSIKOT HA MPOYHOCTbL Lie-
MEHTHOIO KaMHsi M Ha CKOPOCTb €ro TBepAeHus,
Lienblin psag uccnegoBaTenen pekoMeHayeT xapak-
Tepu3oBaTb aKTVBHOCTb LIEMEHTa He TOIbKO Mo

[0TOBbIM MPOAYKT, NOMYYEHHbIN C UCNONb30-
BaHVWEM LLapOBbIX MerbHUL, XapaKkTepuay-
eTCS LUMPOKMM 3EepPHOBbIM COCTaBOM, a €ro
yacTuubl MMeIOT oKaTaHHyto hopmy. PasHoo-
6GpasHbIii 3epHOBOW COCTaB NpeAcTaBreH Kak
0YeHb TOHKMMU YacTuLaMm (pa3aMepomM meHee
5 MKM), Tak U OTHOCUTESbHO KPYMHbIMM YacTu-
uamu (6onee 60 MkM), cogepxaHve KOTopbIX,
[axe B BbICOKOMapOYHbIX LieMeHTax, focTa-
TOYHO BbICOKO. B TO e Bpems Ans yaapHoro
N3Menb4yeHns ¢ NpUMeHeHneM aesunHTerpa-
TOPOB U CTPYWMHbIX MENbHUL, XapakTepHO no-
nyyeHve matepuana y3Kon rpaHynomeTpum,
Koraa 3epHOBOW COCTaB LIEeMEHTHOro MopoLu-
ka 6rm3ok Kk onTUMansHoOMy.

BoamoxHocTH rpaHyrnomMeTpuyeckoro
«oboralleHnst» LLeMeHTHOro nopoLuKka Harnsa-
HO [EMOHCTPUpYeT npeacTaBneHHas Tabnuua.
oBblleHVe aKkTMBHOCTU LieMeHTa nocne Ae-
3UHTErpaTopHOro MoOMona, B OTNM4Me OT Mare-

BblLLIE aKTUBHOCTU LIEMEHTOB TOW e TOHKOCTY
NMoMOna, HO M3MENBYEHHbIX B LUAPOBON Meflb-
HULUe.

CyuuecTByloLias 3aBUCMMOCTb (hOpPMbI Lie-
MEHTHOrO 3epHa OT TuMna NOMOMbLHOro arperarta
no3BonseT caenaTb BblBOAbI O Hanbornee npea-
noYTUTENBLHOM crnocobe paspyLUeHUs LeMeHT-
Horo 3epHa, obecneumnBaioLLem MonyveHne Ya-
CTUL, OCKOMOYHON (HOPMbI.

Takum obpasom, ygapHoe u3menbyeHue
LleMEHTHOro MopoLLKa NO3BOMSAET CyLEeCTBEH-
HO MOBBLICUTb €ro PUINKO-XMMUYECKYHO aKTUB-
HOCTb Haubornee pauuoHarnbHbIM criocobom,
B Oomnbllen Mepe 3a cyeT KOPPEeKTUPOBKM
rpaHyroMeTpnYecKoro coctaBa, U3MEHeHUs
dopmbl 3epHa.

3akno4yeHue
CerogHs, korga cylwlecTByloLMe MoAenu
NMOMOJIbHOrO 060pyAOBaHNSA MO3BOMSOT pea-

YapapHoe Ae3MHTerpaTopHoe usMmeAabyeHue, onTUMU3auua
rpaHyAOMEeTPUUYECKOro coctaea LEMEeHTHOro nopoiluka, no3mTuBHbie
U3MeHeHUA GopMbl LEMEHTHOro 3epHa, BAFIOTCA MHCTPYMEHTaMu
9KOHOMMHYECKH OﬂpaBAaHHOVI dKTBaUnn

yAenbHOWM NOBEPXHOCTU MOPOLLIKA, HO 1 MO 3epHO-
BOMY cocTaBy. MHOrouMcneHHble CCNeaoBaHNs,
NpOBOAMBLUMECS KaK B Hallei cTpaHe, Tak W 3a
pyGexom, No3BONMAN yCTaHOBWTL 3aBUCUMOCTb
MeXay KONMMYeCTBOM 3epeH OmnpeaeneHHoro pas-
Mepa, NPOYHOCTBIO U CKOPOCTLIO TBEPAEHUS Lie-
MeHTa. Ha ocHoBaHum pa6ot A. H. MBaHoBa-lo-
popoBa ObINo YyCTaHOBMEHO, YTO PABHOMEPHOE 1
ObICTpOEe TBepAEeHWE LieMeHTa AOoCcTUraeTcs npu
cneaytoLyx 3epHOBbIX COCTaBax: 3epeH Mernsye
5 Mkm — He 6onee 20 %, 3epeH pasmepamu 5-20
MKM — okorno 40-45 %, 3epeH pasvepamu 20-40
MKkM — 20-25 %, a 3epeH kpynHee 40 mkm 15-20
%. [MNpaBunbHO CHOPMUPOBaHHBIN FpaHyrome-
TPUYECKUIN COCTaB MO3BONSIET MOMyyaTb BbICO-
KOaKTMBHbI ObICTPOTBEPACIOLLMIA LIEMEHT npu
abComntoTHO PAAOBBIX NMOKa3aTeNsAX ero yaerbHon
NMOBEPXHOCTY.

N3veHeHne  OMCNEepCHOCTU  LieMEHTHO-
ro nopoLuKa npu ero noMorne MpOVUCXOAUT Ha
hOoHe N3MEHEHMS 1 ero rpaHynoMeTpUYecKoro
coctaBa. OgHaKo COOTHOLUEHME PasfnYHbIX
dpakuyuii, bnnskoe Kk ONTUManbLHOMY, Mpu no-
More B LUapOBOW MerlbHULE [OCTUraeTcst npu
Mofy4YeHU OTHOCUTENbHO BbLICOKUX MoKasaTe-
nen yaenbHoW MOBEPXHOCTW, B TO BPEMS Kak
npy MCMNomnb30BaHUN [Ee3NHTEerpaTopoB, CTPyM-
HbIX MefbHUL, U APYr1X arperatoB yAapHOro ns-
MernbYeHUst ONTUMMU3ALINSA rPaHYNOMETPUYECKNX
rokasarenen npovicxoauT 6e3 CcyLecTBeHHOro
N3MEHEHNs ANCNEePCHOCTUN NPOAYKTa.

Ha ocHoBaHMM MHOro4MCrneHHbIX nccne-
[0BaHU BbINO YCTAHOBMEHO, YTO rpaHymno-
MEeTPUYECKNIN COCTaB NPOAYKTa U3MeNbYeHns

pviana, U3Mernb4eHHOro Ha LapoBO MefbHULE,
pocturaetca npu Gonee HWM3KMX nokasaTensix
yAenbHOW NoBepxXHOCTU. Takum obpa3oM, TOH-
KW MOMON C Nory4eHneM LIeEMEHTHOro MopoLL-
Ka BbICOKOW AMNCNEPCHOCTUN Kak Hanbonee aHep-
FOHanpsHKeHHbIN MpoLEecc akTuBauum MOXeT
ObITb YCMELHO 3aMeHeH KOPPeKTUPOBKOWN rpa-
HYNOMETPUYECKOro cocTasa.

Ewe ogHuM fencTBEHHbIM crnocobom yBe-
NUYEeHNs aKTUBHOCTU LieMeHTa 6e3 CyLLecTBeH-
HOTO M3MEHEHWS ero AMCMEePCHOCTU ABMSETCS
n3meHeHne opMbl LIEMEHTHOTO 3epHa npu ero
nomorie. B 3aBucMmocT OT Tuna nomosibHOro
MexaHu3Ma CyLLECTBEHHO M3MeHsieTcs dopma
LeMeHTHOro 3epHa. Tak, dopma 4vactuy Lue-
MEHTa OCKOJTOYHOMN «LiebeHo4YHoNY» hopMbl C
OCTPbIMM yrflaMn U CUMbHO PasBUTOW KOHMU-
rypauveln B3aumopgencTByeT ¢ Bopow Gonee
MHTEHCWBHO, B OTNNYME OT 4YacTul, LemeHTa
OKPYTrMEeHHOW, ranbkoobpasHow hopMbl.

[Mpn paBHbIX NokasaTensx yAenbHOW no-
BEPXHOCTWU, paBHOM COAEpPXKaHWW YacTul, Le-
mMeHTa pasmepamu 0-20 MKM, OAWHAKOBOM
XVMUYECKOM COCTaBe MPOYHOCTb LIEMEHTHOrO
KaMHs1, COCTOSILLIEro M3 YaCTUL, OCKONOYHOM dhop-
Mbl, ByAeT Bbllle, HeXenu NPOYHOCTb LEMEHT-
HOrO KaMH$l, COCTOSILLEro U3 4acTuL, OKpyrnom
dopmbl. COOTBETCTBEHHO, U CKOPOCTbL TBEPAE-
HWUSI MOpPTNaHAUEMEHTa C OCKOMNOYHOWN hopMoW
yacTuL, Bbllle, YeM C OKpYrfieHHON (OpMOMN.
Wccneposanus 1O.W. [ewko, B.WN. AkyHosa,
B.J1. MawnkpatoBa u a.p. (HAWLlemeHT) no-
Kasanu, 4TO MNpU WU3MEMbYEHUUN LIEMEHTHOro
KMUHKepa B CTPYMHOW MerbHULE norny4varTcs

nv3oBaTb Hanbonee aHepronpoAyKTUBHbIE CMO-
COObl U3MeNbYeHUs], Naen akTMBauuy LeMeHTa
Ha npegnpuaTusax KB nonyyatoT BTOpoe pox-
OeHve. YoapHoe [e3VHTerpatopHoe W3Merb-
yeHue, ONTUMU3aALUS TPaHyNIOMETPUYECKOrO
coCTaBa LEMEHTHOrO MOPOLLUKa, MO3UTUBHbIE
M3MeHeHUs1 popMbl LLIEMEHTHOIO 3epHa SBMsi-
IOTCA MHCTPYMEHTaMu 3KOHOMWYECKM OrnpaB-
AaHHoW akTuBauumu. O6beguHeHue pesynbra-
TOB (pyHAaAMeHTanbHbIX nccregosaHuin 50-60
rogoB Y COBPEMEHHOW KOHLENUMUM pauuoHanb-
HOrO MCMOb30BaHUS 3HEPrOPECYPCOB BMOSHE
BO3MOXXHO, €CINN PeLUnTb [ABE OCHOBHbIE MPO-
Onembl, KOTOpble U ABUNUCH NPENnsiTCTBUEM K
peanu3auuy TEXHOMNOrMK akTUBaLun pPsiioBOro
LleMeHTa Ha MecTax ero UCrorb30BaHus. m
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