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KOMflnEKCHAH PYL/OnOL/rOTOBKA 
B COBPEMEHHhlX YC/lOBHHX npOH3BOL/CTBA 
MHHEPA/lhHOHnpOL/YKllHH 

P a CCMOTpeHbl rtpoo n e tes ) psunon ensn o ro HCnO/lb30 BaHHH MHHepa/lbHbIX pecy pcoe C
 

n03HllHH p y LIonoLIrOTOBKH. Flpoeusansnpoeenu OCHOBHble r euaeuunn COBepweHCTBO­


BaHHH TeXHO/lOrHLJeCf<HX cxeu n a COBpeMeHHOM s r e ne.
 

IVIIOLJeBbfe C/lOBa : peunonsauto e HCnO/lb30BaHHe MHHepa/lbHblX pecypcoe, HHTeHCH­


cPHKallHH p y LIonoLIrOTOBKH, ynpaB/leHHH TeXHO/lOrHLJeCKHMH CBOHCTBaMH MHHepa/lOB. 

ttzz»: pa3Bl1Tl1H 3KO­

HOMl14e CKOro MI1HepaflO­

n Oflb30BaHl1H B DaflbHeBocT04HoM 

p erl10He, HapaWI1BaHl1e T eMnOB ao­

6W411 11 np0l13BOaCTBa MI1Hepafl bH o~ 

npozryxuna CBH3bIBalOTCH B nepayio 
o-repezn, C BOCnp0l13BOaCTBOM MI1He­

pazn.no-cupsesor; 6a3bI , a BO BTOpylO 

- C paUl10HaflbHbIM OCBOeH l1eM n ozi­
r OTOBfleHHblX K sx cn zryarauau 06b eK­

TOB. OCBOeHl1 e so nor o pyzmoro no­

TeHUl1afla Hal160fle e n epCn e KTI1BHO B 

6f1l1ma~w e e BpeMH 3a C4 eT 6 0flbwe­

06beMHbIX M e cTOpOmaeHI1~ B 4epHO­

cna nue asrx r oznua x 11 xapooaarusrx 
OTflOmeHI1HX. B noczrezmne r ozn-i B 

pa~oH a x Tp aaI1UI1 0HH O~ 30 flOToa o ­

6 bI411 , B 4 aCTH OCTI1 , B Ma raztan cxoii 
06f1aCTI1, 6bIfll1 nozrrsepaczrensr n ep­

CneKTI1B bI 06Hapy m eHl1H HOBbIX 0 6 b­

eKTOB TaKoro Tl1na , OCBOeH l1e KOTO­

p srx C npl1MeHeHl1eM COBpeMeHHbIX 

Te XHOflOrl1~ a 0 6 W4 11 11 n epepa60TKl1 

p ya n03BOfll1T B cpezmecpo-taoa n ep­

CneKTI1Be B 15- 2 p a sa YB efll14l1Tb 

MacwTa6bl a 0 6 bl 4 11 30flOTa . Hcooxo­
al1MO raioxe BbIHBfleHl1e HOBbIX 30flO­

r o c epc opanux MeCTOpOmaeH I1~ B 

npezieziax rl1raHTCKI1X BYflKaHoreHHbIX 

n OH COB /Iazn.aero Bocroxa . MeCTo­
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p OmaeHI1H 3Toro Tl1na - Hal160flee 

BOCTpe60BaHHble 0 6 beKTbI a06bI411 

6f1arOpOaHblx MeTaflflOB B peruone . K 

HI1M OTH OCI1TCH 60flbWl1HCTBO or paoa­
TbIBaeMbIX B HaCTOHwe e BpeMH M e ­

CT Op Oma eHI1~ 3 0 flOTa 11 c epe6pa (Ky­

6aKI1HC KOe , MHorOBepWI1HHOe , Dy­
KaT, /I ynnce , n OKpOBCK o e , Xaxanzr­
mI1HCKOe, Kvnozr, BaflYHI1CTOe , 511p­

Ka4aH 11 zip .). H eoo xoziusn; p aasezrxa 
11 OC BOeHl1e HOBbIX ce peopopyznn,rx 
M eCTOp OmaeHI1~, n pennocuzrxn aflH 

BblHBfleHI1H KOTOpbIX I1M elOTCH BOC ­

T0 4H O~ 4 aCTl1 HKyTI1I1. OaHI1M 113 

Ba mHbIX <p aKTOPOB p aunouansuoro 11 

3<p<pe KTI1 BHOrO OCB OeH I1H 06beKTOB 

3KOHOMl14eCKOro MI1HepaflOnOflb30Ba­

HI1H B p e rl10He HBflH eTCH p eafll13aUl1H 

a 06bI411 cupsa C MI1HI1MaflbH bIMI1 no­

TepHMI1 11 MI1HI1MaflbHbIM paay tioxor­

BaHl1eM n o ncanux KOMnOHeHTOB C 

u e flblO M aKCI1MaflbHOro 113Bfle4eHl1H 

n Ofl e 3HW X KOMnOHeHTOB C W I1POKI1M 

npl1MeHeHl1eM 3Hepro - 11 pecyp­

cocoeper a icunrx , 6e30TxoaH blX 11 

6 e 30naCHWX Te XHOflO rl1~ nepep a60~ 

KI1 csrp sa . 
Paunouazu.aoe I1CnOflb30BaHl1e MI1­

HepaflbHbIX pec ypco a B ueflOM a OflmHO 

H e TOflbKO noasnuari, Ka4eCTBO noziro­
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PHC. 1. HCXOLlHblH npoH3BoLlcTBeHHO-CTiJ.l1HHHblH COCTaB CKB03HOH TeXHOnOrH<ieCKOH 

aJlbHblX pecypcoe C 

'llHI1 COBepllleH CTBO­

oecypcos , I1HTeHCH­

73aMH MI1HepMOB. 

a - Hal160nee 

beK TbI n06bILJl1 

IB B pernou« . K 
I1HCTBO or paoa­
lee BpeMH Me­

11 cepe6p a (Ky­

pWI1HHOe , fly­

3CKoe, Xaxaun­
lYHI1CTOe, 5Hp­

11I1MbI pas aezixa 
:ep e6 p o p y n H bIx 

llnOCbrnKI1 nnH 
I1Me lOTCH BOC­

11 . OnHHM H3 

UI10Han bHo r o H 

HI1R 0 6 b e KTOB 

~panononb30Ba ­

CR p ea nl13aUHH 

IManbHbIMH no­

blM pa3y601KYI­

lM noHe HTo B C 

o 113B n eLJeHYIH 

)B C illl1pOKHM 

- 11 pecyp­

orxozmux YI 

Hi ncpepaoor ­

nb30BaHl1e MYI­

UenOM nonlKHO 
14eCTBO noziro-

PYLloMHHepanbHoH nOLlrOTOBKH 

TOBKH pynOMYIHepanbHOI1 (B TOM LJHCne 

11 c06CTB eHHO pynHOI1) MaCCbI K nepe­
pa6 0TKe, HO YI npn 3TOM 06eCneLJHBaTb 

cTa6HnbHOCTb rpaHynoMeTpYILJeCKOfO 

CO-CTa Ba, COX p a He H YIe OCHOBHblX r ex­
HOnOrYILJeCKYIX CBOI1CTB pynOMYIHepanb­

aoro cupsa , LJTO B 60nbwel1 CTeneHH 

3a BHCHT OT ypOBHH H COCTOHH YIH rex­
HI1KH H TeXHOnOrYIYI ero nonrOTOBKH . 

np06neMbI nOBbIWeHI1H 3cPcPeKTI1BHO­

CTH 060raTYITenbHbIX npoueccos H Ha­

nelKHOCTYI YICnOnb30BaHHH ooopyzroea­
HHH Moryr 6bITb 3cPcPeKTHBHO p eweHbI , 

eCfIH npn nepepaoorxe rpvznroocora­
THMbIX pyn HeOTbeMneMbIM nonrOTOBH­

TenbHbIM npo-ueccov CTaHeT oprami­
3au H OHHO-Te XHo -n o r YILJe CKa H CHCTeMa 

nanpaenennoro YI3MeHeHYIH TeXHOfIO­

rHLJeCKI1X CBOI1CTB pa szre.raesn,rx nones­
HblX MHHepanOB YI, npexczre acero, no­

BbIWeHYIe YIX KOHTpaCTHOCTYI . MHHe­

p anbHaH nonrOTOBKa -- I1HTerpanbHaH 

xareropna no OTHOWeHYIIO K npouec­
caM n onrOTOBKI1 znoooro MI1HepafIbHO­

ro csrpsa , KOTopaH nonlKHa CTaTb ezm­
HOI1 CHCTeMOI1 cnocoooa H Te XHOfiOrH­

LJeCKHX npYIeMOB ue.renanpaszieaaoro 
cPYI3HLJeCKoro, 6YIonOrYILJeCKOrO , Mexa­

HHLJeCKOrO B03nel1CTBYIH ua nonesxoe 

ncxorraeaoe, MYIHepanbHoe csrpse YI 

nposrrrpoztvicru, 06eCneLJHBalOIllHX no­

asnueuue YIX KaLJeCTBa, pacxpsrrne MYI­

nepa/n.m.rx sepen, ynYLJweHHe HX no­

BepXHOCTHbIX CBOI1CTB YI cTa6HnH3aUYIIO 

OCHOBHbIX TeXHOnOrYILJeCKHX napaxer­
pOB [1]. 

K npoueccaM MYIHepanbHOI1 nonro ­

TOBKH (MnLl) MOIKHO OTHeCTH He 'ro/ts­

KO np06neHHe H YI3M efIbLJeHHe nopo­

zisr, HO H rrocztezryiourue npostexcyro-r ­
Hble eranu B TeXHOnOrl1LJeCKOI1 ucno-r­
Ke nonyLJeHYIH rOTOBOI1 MI1HepanbHOI1 

nponyKUYIYI . 

DaHHaH OpraHYI3aUHOHHO-TeXHOnOrl1­

LJeCKaH CYICTeMa nonlKHa npezicraszrsn, 
c 0 6 0 11 YIepapXYILJecKylO CKB03HYlO py­

nOMYIHepanbHylO nozrroroaxy, HaLJI1HaH 

B npOYI3BOnCTBeHHOM OTHOllleHYIYI C 

reonoropaaaezio-nu,rx pa60T 11 aas ep­
uiaa MYIHepanbHononrOTOBl1TenbHOI1 

onepauYIel1 npYI nonYLJeHl111 MHHepanb­

HOI1 nponyKUYIYI. H a PI1C . 1 npezrcraa­
neHa cxesia, orpascaiouraa n epBHLJHbII1 

ypoaens VlepapXI1LJe CKOI1 CHCTeMbI py­

ztonozrrorosxu. 
B par-txax naHHblX HCCfIenOBaHl111 pac­

CMaTpHBaeTCH B03MOIKHOCTb ynpaezrenna 
TeXHOnOrYILJeCKHMH CBOI1CTBaMYI MHHepa­
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nOB na srane nOLlrOTOBKI1 K OCHOBHbIM 

onepaunaa o60raWeHYlH MYlHepanbHoro 

cupsa , TaK Ha3bIBaeMOH xareropau MYI­

HepanonOLlrOTOBKI1 -- npeLlco6CTBeHHO­

060raTYITenbHOH pyaonozrroroaxa. D aH­

HbIH THn pyaorrozn-orosxa BKnlO4aeT B 

ce6H CTailYlYl -- Lle3Y1HTerpaUHR, zipoone­
HYle , rpOX04eH Yle, vcpezmenne, ocymecr­

BnHeMoe LlO 060raTYITenbHbIX npoueccos: 
cPnOTauYlYI, rpaBYlTaUYIYI YI T.Ll. 

L1Im peWeHHR npo6neMbI CHWKeHHR 

crOYlMOCTYI Y13Menb4eHHR senyrca pa60ThI 

no cneLlYlOWYlM HanpaBneHHRM: ortpezie­
neHYle OmYlManbHOH pa3ManblBalOWeH 

HarpY3K11 n o BceM napaererpav Y13Men b­

4eHHR; nOBbIWeHYle 3cPcPeKTHBHOCTH pa­

60ThI KnaccYlcPYluYlPYIOwero 060pYLlOBa­

HHR; nOYlCK Ha Yl6 0 nee Y13HOCOCTOHKOH YI 

3KOHOMYI4HOH cPyrepOBKI1 MenbHYlUbI; 

peapaoorxa 60nee 3HeproHanpIDKeHHbIX, 

3KOHOMYl4HbIX Y13Menb4Y1TenbHbIX annapa­

TOB YI 3cPcPeKrnBHbIX cnocoooa B03LleHcr­

BHR aa PYLIY. 

Flpu Bbl60pe cnocooos ziesmrrerp a­
UYIYI OCHOBHoe BHYlMaHYle LlomKHO 6bITb 

YLleneHO Y13yt-leHYlIO cPYl3Y1KO-XYlMYl4eCKI1X 

xapaxrepa crnx cupsa , nozrztexcatuero 
nepepaoorxe. 3Ha4eHYle e r o cneuadnr­

4eCKYlX oco6eHHOCTeH n 0 3Bo nHeT paa­

paoorars Ta Ky lO nccziezroaareztsaocn, YI 

Ta KOH ypoaeus B03LleHCTBYlH , xoropsre 
06eCne4Y1BalOT BbInOnHeHYle KnaCCYl4e­

CKOro ypOBHH «He Llpo6Y1Tb HYl4erO 

nYlWHero». n p YlMe HYlTen bHO K c u puo, 

rtepepaoanstaaer-ror-ty na ropno-ooora­
TYlTenbHbIX rrpezm pnaruax, 3TO ycnoaae 

o n peziezia er He o 6 x OLlYlMOCTb p aCKpbITYlH 

CpOCTKOB 6e3 n a p yure n n a u en OCTHOCTYI , 

Y13nYlWHe rO ownaMOBaHYlH n o nesnu x 

KOMnOHeHTOB n p n COXpaHeHYIYI BMe­

uraiourea nopoztu B MaKCYlManbHO xpyn­

HOH cPpaKUYlYI. Y1MeHHo 3Ha HYle npos­

HOCTHbIX YI rexcrypno-crpvicrvpaux OCo­

6eHHOCTeH pyLl YI CBOHCTB no/reanux 

KOMnOHeHTOB n03BonHeT. BbI6paTb pa­

UYlOHanbHble cno coou YI cx e My Lle3Y1HTe­

rpauan, 06eCne4Y1BalOWYle nOHYlEKeHH ble 

KanYITanbHble sar par u YI excrrt varauu­
oanste pacxoziu YI HaHnyt-lWYle rexaozio­
rn-recxue nokasarean noco ezryiourero 
o 6 0 r a We HYlH [2]. 

no LlaHHbIM aHanYl3a COCTOHHHR npax­
THKI1 pyaonozirorosxa 3a py6eEKOM -­

pvaaoe nonycaMoYl3Menb4eHYle LlOMYlHI1­

pyer B xa-recrse OCHOBHOro npouecca na 
cPnOTaUYlOHHbIX 060raTYITenbHbIX cPa6pYl­

xax, BbITeCHHH crauaaprausi cnoco6 era­
LlYlanbHoro Llpo6neHHR YI Y13Menb4eHHR 

cranbHoH cpezion . 0 6 naCThlO y crOH4Y1BbIX 

n03Y1UYlH CTaLIYlanbHOrO Llpo6neHHR B 

npoexrax HOBbIX cPa6PYlK ocraiorca 
npezmpasrna, Y1cnonb3Y1OlllYIe npoueccsr 
KY4Horo BbIWena4 Y1BaHHR YI 3neKrponYITYI­

-iecsoro OCaEKLleHHR. B Ka4eCTBe Mepo­

npHRTHH no CHWKeHYlIO Y13LlepEKeK ropno­
rpancnoprnoro uexa nepBYI4HOe zipoo­
n eHYle past-reuiaxrr nenocpezicrseano B 

«apsepe . flnH Y1HTeHCYlcPYlKaUYIYI n p o u ec­

ca nonycaMoYl3Menb4eHHR B MenbHYlUY 

Llo6aBnHIOT KpynHble urapu , npYlMeHeHH­

lOT LlOLlpa6nYlBaHYle cPpaKUYlH KpYlTYl4e­

CKOH KpynHOCTYI , BbIBOLIHT rpYLlHOYl3­

Menb'laeMble cPpaKI.1J1Y1 B OTLlenbHhrH 

cxnaa. Flpa npYlMeHeHYIYI rpOXOTOB na 

p asrpysxe MenbHYlU YCTaHaMYlBaIOT zisa 

arperara LInH CHWKeHHR npocroea Menb­

HYlUbI. Ha pane cPa6PYlK npu nepepaoor­

xe PYLlbI nOBblweHHOH TBepLlOCTYI Y1CnOnb­

3YIOT TeXHOnOrYl4eCKI1H npYleM -- npeLl­

Llpo6neHYle B Llpo6HnKe cpezmero LlP06­

n eHYlH. LlIm Y13Menb4eHHR KOHUeHTpaTOB 

YI n p OMn p OayKTOB npYlMeHHIOTCH BepTH­

KanbHble MenbHYlUbl (norpeo nen a e 3He p­

rYlYl aa 30 % HYlEKe , 4eM y iuaposux 

Men bHYlU, n p OCTOTa MOHTaEKa, OTcyrCT­

BYle MOWHOro cPYHLlaM eHTa , ManowyM ­

HOCTb npu sxcnnvarauuu) . Buezipeaue 
Llpo6Y1nOK HOBOro nOKOneHYlH rurra MP­

800 , MP-l 000 YI Hudrocone-8 800 

BeLlYWYlX cPYlPM «Metso min erals» YI 

«S an d v ik » Ha6nlOLlaeTcH B OCHOBHOM 

npn MOLlepHYl3aUYIYI Lle HcTBYIOWYlX cPa6­

pYlK -- B 4 Y1 n Yl, Apre-rruae , Knrae, 
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unre nO Hl1fKeHHb ie 

11 axcnoyar aun ­
lfIyYWl1e TeXHOnO­

I nOCnellYlOlller O 

I COCTOHHYlH np ax­
3a py6efKoM ­

'1b4eHl1e 1l0M.l1HI1­

roro npouecca Ha 
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IllblH cnocoo era -
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CTbIO YCTOH4I1BbIX 

) L1p06 n eHYlH B 

16p l1K OCTalOTCH 

/JOWI1e npoucccu 
fI H 3neKTpon l1TI1­

Ka4eCTBe Mepo­

113L1ep>KeK ropao­
tepBI14HOe zipoo­
:ocp ellCTBeHHo B 

)I1KaUI1I1 npouec­
I1H B MellbHI1UY 

ipbl, npI1MeHeHR­

?aKillI\1. Kp mw·\e ­

BOrnIT lp\)ID\om-

M B mLle.t1bHbl~ 

~HVI.VI. rpOXO,OB Ha 

ICTaHaBllVlBalO1' LIBa 

'IW\ f\\X)CtGe.B \eJ\b­

'pVl.II. f\\)VI. nepep a 6 0 T­

)H rsepcocrn I1CnOnb­

illH npl1eM - npell ­

lIlKe cpezuraro zipoo­
04eHl1H KOHueHT p a1'OB 

npHM eHHIOTCH aepru­
(nOTpe6neHl1e 3H ep­

ke, 4eM y uiapoaux 
:I MOH1'a lKa, OTC\)1'C1'­

:w.aMeHTa, MMOlllyM­

laTaUI1I1) . BHellpeHl1e 

nOKOlleHI1H r nna MP­

11 H udrocone-8 800 

-Metso m inerals» 11 

m eTCH B OCHOBHOM 

H L1eHCTBYIOWVlx ¢a6 -

A p r eHTHHe , K I1Ta e , 

Ilonsuie . n OBblWeHHOe BHI1M aHl1e Ha­ llp06neHYlH xp ynasrx Klla CCOB nepezi 
6mOlla e TCH K 113MenbLIalOWl1M BanKaM MenbHHUaMI1 CaM0l13MenbLIeHYlH [2 ] . 

BblCOKOro llaBneHI1H (V1BBLl) , ssmyc­ B Ka LIe CTBe npnraepa p e a n l13a UI1I1 

KaeM blMI1 q mpMaMI1 «K r u p p Pol ysius», cO BpeMeHHoH cxesn-t pYllonOllrOTOBKI1 

«H u m b o ld t W edag» 11 «Ko ppern» (rep­ aoaorocoziepacauren PYllbi npnaezien a 
MaHI1H) . V1BBLl . [3]. cxesia uenn annaparos pyzionozrroro­

B P OCCI1I1 Ta KfK e Ha6nlOlla eTCH TeH ­ Bl1TenbHOro xosmztexca npn OCBOeH l111 

L1eHUI1H p e anl13aUl1l1 cxeM C nc no zisao ­ aozior o-ce pe o panno ro MeCT OpOfKlleHI1H 

BaHl1e M np oueccos nepsrouroro ca rao­ XaKaHllfKl1HCKOe (puc. 1 - xopnyc 
B113Men bLIeH l1H cxe xa x pyaonoziroroa­ xpynnoro 11 cpezniero llp0 6neHI1H , PI1 C. 

KI1, llp06neHl1H B saaxax ssrcoxoro zias­ 2 - xopnyc MenKOro llp0 6neHI1H) np u 
neHI1H (¢a6pI1Ka «C YXOH /lor») . Hapaziy OCBOe Hl111 sonor o-cepeopannoro Me ­
C OCHO BHblMI1 annaparann llnH pyzio­ CTOpOfKlleHI1H XaKaHllfKI1HCKoe . n o 
n OllrOTOBKl1, BbmYCKaeMblMI1 3ap y 6 e fK ­ npoexry 2001 rozia 6blna np eztycnor­
HbIMI1 ¢l1pMaMI1, nepCneKTI1BHblM Ha­ p eHa TpeXCTaLIHanbHa H c xeMa llp06ne ­
npaBneHl1eM CHl1fKeHl1e KpynHOCTI1 HHH 110 KpynHOCTI1 -5+0 MM , B 11Mb­
zipooneuoro npoziyicra 110 10-5 MM HeHweM , llnH yCTpaHeHI1H npoo/rer«, 
HBnH eTCH I1CnOnb30BaHl1e KOHyCHbiX CBH3a HHbiX C TpaHCnOpTl1pOBKOH 11 rp o ­
I1HepUl10HHbiX llp06HnoK (KVlLl) HnK 

XOLIeHl1e M OKOMKOBbIBalOweHCH pyzisr, 
" M e x a H0 6 p-Te XHI1Ka» . 

6 blna CMOHTl1pOBaHa CI1CTeMa OTMbIBKI1 
CaM0l13M enbLIeHl1e (nepBI1LIHOe I1n l1 

p yllbl B UI1Kne MenKoro llp06neHI1H , HO 
pyaxoraaesn oe) 6narollapH nYLIWe H ce­

n OLlHH1'b npOVl3BOllVl1'enbHOC1'b U VlKn a 
n eKTI1BH OCTl1 p a CKpbITI1H CpOCTKOB I1Me­

Men Ko r o llp06neHl1H He YllanOCb. LlnH 
er npeanyiuecraa nepezi TPaLIl1Ul10HHOH 

KOMneHc a u VIVI orpauarensaoro lle\1.CT­
1'eXHOllo m .e\1. Lle3V\\-ITe r -pa u V\V\ n-pV\ non-

B\"& ~¥..~\\w.. ocOOe.\\\\octe\\ ne~ 
1'0'O?Re R o()o\QID.eHVI\o Mo.l:e?Vlana c. 

-paElalb\BaeMbU'. -P\} Ll ? nanbHe~UleM
' OHROBR-pa n.neHHblM 3Oll0,OM V\ K \VILl­

n -peMO>KeHa cxeMa C n?VlMeHe\llieM
pOMelQll ll'Y-prn\{eCKO~ n epepa60TKe 30­

1'eXH0I10rnV\ CaMOVl3M ellb4.eHv\H. Pa60Tancrcconepasaurax P\}Ll . TIp V\ 31'OM B p s­
? \} nOnOIlfO,OBmenbHO,O KOMI\I\eKc.a 

ne C!\'!"'-aeB. n:a:A\.e n"QVI n e"Qe "QaElOThe 
n-pel1\}CMo.lpVffio.~H B Imy.<. p e )KVlMax ".PYLl nOBblilleHHO\1. xpenocra npV\MeHe­
OCHOBHOH p efKVlM - llp0611eHVle pyllbl BHl1e CaM0 l13MellbLIeHI1H n03BonHe1' n epe­
OLlHY CTaLlV\1O V\ noziasa KPynHollp06 I1e ­xpsm, Yllop0>KaHV\e pynononrcroaxa 
HOH pyllbl B MenbHI1UY xopnyca nonyca ­npl16blnblO 01' nono.uurrensno nozty-ren­


uoro Me1'anlla V\ noesuueunoro KaLI eCTBa
 MOVl3Mellb4.eHVlH, pe3epBHbl\1. p e>KVlM ­

KOHueHTpaTOB . TpeXCTaLIl1MbHOe llp06neHl1H C OTMbIB­

l-Icnonsaoaaune MeTOllOB I1HTeHCI1¢I1­ KOH pyllbl ua CTaLIl111 MenKorO zipo one­

KaUl111 n epBI14HOrO caM0113Mellb4.eHYlH HI1H 11 n Olla 4.e H rOTOBoro npollyKTa B 

n03BOMeT pacunrpirn, 06naCTb ee I1C­ rnaBHbl\1. xopny c 3V1.<p. 
n Ollb30BaHYlH - BbIBOll Vl3 UYlKna caMOVl3­ C OC1'aB PYllonOllr01'OBVl1'ellbHoro
 

MenbLIeHYlH ynopaux Kpl1lVl4.eCKYIX wiec­ KOMnne KCa : O1'KPbITblH aBTOM0 6Hllb­


COB KpynHOCTYI , nonrpysxa B MenbHv\UbI HbIH CKnaLl VlCXOllHOH PYllbl ; KO HB e \1.ep ­


CaM 0I1 3Menb4.eHYlH CTanbHbIX MenlOlllYIX Hbl H CKnaLI KpynHollp06neHHOH P Yllbl ;
 

Ten, I1Cn Onb30BaHVle I1HepUl10HHbIX zipo­ KO HBeHep HblH CKnaLI cp enaezipoonen­

6l1ll0K KVIL.I HnK «M ex a H0 6 p -Te XHI1Ka» HOH pyna .
 
llllH 1l01lpa6nVlBaHYlH KpynHOKyCKoBblX 0 6 waH Te XH On Orn4.eCKa H ueno-nca
 
¢paKUI1H . 11 llllH npellBapmenbHOro
 no rpaucnoprupoee-sno VI n e p e p a tiorxe 
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pyziy OT xapsepa 110 rnasuoro xopnyca 

zieznrrca aa CaMOCTOHTenbHble TeXHOnO­

rl14eCKI1e yYaCTKI1: 

• xpynnoe llp06neHI1e B OCHOBHOM 

pelKl1Me; 

• xpynuoe 11 cpezinee llp06neHI1e B 

pe3epBHOM pelKl1Me; 

• KOHBeHepHaH nozia-ta xpynno­

llp06neHOH pyzis: B MenbHI1UY nony­

CaM0l13Menb4eHI1H B OCHOBHOM pe­

lKl1Me; 

• MenKOe llp06neHI1e B pe3epBHOM 

pelKl1Me C nOlla4eH MenKOllp06neHOH 

pyllbl B orne/reuue 113Menb4eHI1H rnas­

noro xoprryca 3V1¢ [4] 
TaKI1M 06pa30M, npn KOMnneKCHOH 

pvnonozircroexe B COBpeMeHHblX ycno­

1. CeXHCOB F'B; Pe3HHK IO.H. MI1He­

panbHaH nOLIrOTOBKa 11 TeXHI14eCKI1e CI1CTeMbI. 

M .: VI3LIaTenbCTBO "B/1AllMO» , 2000. - 392 c., 
28611nn. 

2. 50pTHHKOB AB., CaMyKoB ALl Mere­
LII14eCKI1H nOLIXOLl K Bbl60py paUI10HalIbHOH 

TeXHOnOfl1l1 11 cxeMbI pYLIonoLlroToBKI1. 060­

raurenue pyll. 2010 r. N2 2, C. 3-7. 

3 . Eepenos B. CP. (3AO «Mexauoop I1HIKI1­

HI1PI1HP». COBpeMeHHaH Ml1pOBaH npaKTI1Ka 

BI1HX np0l13BOllCTBa MI1HepanbHoH 

npoziyxun» He06xOlll1MO Y411TbiBaTb 

ace MHoro06pa311e cPaKTopOB, KOTO­

pue MOryT nOBnl1HTb Ha 3cPcPeKTI1B­

HOCTb npl1HHTOH cxevu. T eXHI1KO-3KO­

HOMI14eCKOe 060cHoBaHI1e peKOMeH­

llyeMoH TeXHOnOfl1l1 11 cxeMbl pyzionozi­

rOTOBKI1 czieziyer BbInOnHHTb nocne co­

nOCTaBneHI1H zrsyx-rpex Bapl1aHTOB, 

paapaoorauuax Ha OCHOBaHl111 pe3ynb­

TaTOB npezicraaaransuux uccnezroea­

HI1H 11 aaazroros C I1CnOnb30BaHl1eM 

nOCnellHI1X 1l0CTI1lKeHI1H B TeXHI1Ke 11 

TeXHOnOrl111 lle311HTerpaUI111 C Y4eTOM 

cPI13I1KO-XI1MI14eCKI1X 11 MI1HepanOrl14e­

CKI1X xapaKTepl1CTI1K cups», nonnexca­

niero ncpepaoorxe. 

CflHCOK /lHTEPA TYPbI 

B 06naCTI1 PYLIonOLlrOTOBKI1 (3apy6elKHblH 

onsrr) . «Oooraruenne PYLl" . 2004. N2 3. 
C. 41-46. 

4. Koppesrnpoese paoo-rero npoexra, 
,,30noTo-cepe6pHHHoe MeCTOpOlKLIeHl1e Xa­

KaHIKI1HCKoe. fopHo-MeTannypfl14ecKI1H KOM­
rvtexc . Flepsaa o-repezis. Texuonora-recxve 
peWeHI1H no nepepaocrxe PYLlbP> . TOM 1. 
2005 r. IiThTIl 

KOPOTKO 05 ABTOPAX 

CeKHCOB F'B. - 1l0KTOp TeXHI14eCKI1X HaYK, npocpeccop, 3aBeLlYlOwI1H na60paTOpl1eH,
 

AnexCaHLJpOB AB. - LIOKTOp TeXHI14eCKI1X nayx, nporpeccop, 33M. Lll1peKTOpa,
 
alexandrov27@mail .ru,
 

IlHTBHHOBa H.M. - KaHLIJ1LIaT TeXHI14eCKI1X HaYK, CTapWI1i1 HayYHbli1 COTPYLlHI1K,
 
nauka22@yandex.ru ,
 

V1HCTI1TYT ropnoro zrena DBO PAH.
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xapbepe, 
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\

O nl1paJl \ 

lllylO 1 

PlKeBCKoro 0 \ 

rny60Kl1x Kapb~ 

TeXHI14eCKOH M€ 

COBMeCTHO C 

1l0BaTenbCKI1MI1 

3aUI1HMI1 6brna 

nOT04HaH Tex~ 

pa60T, KOTopaH
I 

xapsepe HKfO\ 
(1974 r.). 3TO 

6neMy 3cPcPeKTI 

rny60KI1X ropns 

Ha scex Kar 
P11011 CHWKeH 

MOlllHocTeH ner 
rpa¢I1KY pelK~ 

3TO rrpnseno I' 

lKeHl1e np0l13E 

no KOHueHTPa' 

Hl1e ero ce6ec 

BbleMKI1 BCKpbl1 

HI1IO llOCTYJlHbl 

6neMa ycyry61l: 

C YBenl14e 

weH 3KCKaBaT( 

nOBbICl1nOCb 

(pYle. 1). 
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