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HCC/lE.!lOBAHHE B03MO)J(HOCTH OTPAEOTKH 
TEXHorEHHbIX OTBA/IOB POCCbIllHOH 
30/10TOL/05bIlfH METOL/AMH «PYL/HOft) 
TEXHO/lOrHH 

060CHOBaHa B03MO)J(HOCTb HCnO/lb30BaHHH MeTOLlOB ((PYLlH Oii TeXH O/lOr H H" £l/lH H3B/le­


'1eHHH 30 /l0 Ta H3 rexnoreto-stx OTBa/lOB H H/lOBO-r/lHHHCTbIX q;paKuHii XBOCTOXpaHH/lHllJ
 

npn pespeoorse poccsuten. Flpneeaeus: sscnepnnenreasnue aennue 170 q;/lOTaUHH,
 

arHTaUHOHHOMY UHaHHpOBaHHIO H KyziHOMY BblllJe/la'lHBaHHIO OTXOLlOB poccunno/i 30­


/lOTOLl06bI'lH.
 

Kmoveeue C/lOBa: 30 /l0 TOCOLlep )J(a llJH e POCCbIl7H, TeXHOreHHbJe oreenu, q;/lOTaUHH.
 

rpaBHTaUHH, KyziHoe Bb lllJe/la'lHBaHHe
 

H eo6xOflHMOCTb BOBne4eHHH B 

npOMblwneHHylO nepepaoorxy 

TeXHoreHHbIX MeCTopOlKLleHHH pa3HO­

oopasnoro MHHepanbHoro CblpbH C ue­

nblO flOH3Bne4eHHH nOTepHHHbIX uen­

HbIX KOMnOHeHTOB , BbIHBneHa flnH 
60nbwHHCTBa H3Y4 e HHbIX H H3Y4aeMbIX 

06beKTOB. Oco6oe MeCTO 3aHHMalOT 

TaK Ha3bIBaeMble rexnorenaue MeCTO­

pOlKLleHHH HnH 'rexnoremuse 06pa30­

BaH HH, nOnY4aeMble npu npovsnunen­

HOH sxcrvryarauna pOCCbIneH. n o 

oueuxe Eeaesonscnoro 5 .VI . [1], npo­
ruosnue pecypcu 30nOTa B rexnorea­

HbIX POCCbInHbIX o6pa30BaHHHx COCTaB­

nHlOT 5022 T . flnH BOBne4eHHH 3THX 3a­

naCOB B excrvtyaraumo Heo6xoflHMO 

COBepWeHCTBOBaHHe npHMeHHeMbIX 

cnocoooa H TeXHOnOrHH paapaocrxa H 

L106b14H 30nOTOCOflepIKaWHX neCKOB H 

C03L1aHHe HOBblX 3q)(peKTHBHbIX MeTO­

L10B H3Bne4eHHH uennux KOMnOHeHTOB 

scex KnaCCOB xpyrnrocru [2J. 
MHOrHe craparenscxne aprerm OT­

KpbITOH H flpalKHoH CHCTeM orpaoo­

TOK npOBOflHT noaropuyio H 60nee 
nepcpaoorxy razre -acpezrsnux OTBa­

nOB , H3bICKHBalOT nYTH H aanpaane­

HHH COBepweHCTBOBaHHH TeXHHKH H 

TeXHonorHH o60raweHHH . Oco6oe 

MeCTO B TeXHoreHHbIX MeCTopOlKLle­

HHHX 3a H HM a lOT rnHHO- H HnOOTCTOH­

HHKH H XBOCToxpaHHnHwa , T.e o6pa­

30BaHHH, c o zi e p aca ume nossnuemroe 

KonH4eCTBO HnOBo-rn HHHCTbIX <ppaK­

UHH C npeaxyiuecraennoa xpyrmo­

CTblO 4aCTHU -0 ,5 MM. 30nOTOHOC­

HOCTb ' HnOBo-rnHHHCTbIX cPpaKUHH 

H3Y4eHa HeflOCTaT04HO nonHO. B TO 

IKe BpeMH 60nbwHHCTBO POCCbInHblX 

MeCTopOlKLleHHH Xa6apOBCKoro KpaH 

OTnH4aeT noasnuenaaa rnH HHCTOCTb , 

4TO npHBOflHT K Heo6xOflHMOCTH 

BKn104eHHH zionozunrrensuoro cPPOH­

'ra fle 3HHTerpaUHH H Hcnonb30BaHHH 

nossnuennoro KonH4eCTBa CBelKeH 

BOflbI. VIno H rnHHOOTCTOHHHKH 3a H H­

MalOT 3Ha4HTenbHbie nnoutazrn H cny­
xcar flononHHTenbHbIM HCT04HHKOM 

3KonorH4eCKHX npo6neM. 

CHCTeMam4eCKHX pa60T no onpo­

60BaHHlO rnHH H HnOB H ouenxe HX 

TeXHonOrH4eCKHX CBOHCTB He nposozm­

noes. ECTb orzrezn-nue flaHHble, xa­
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Taozraua 1 

Pespasrerss H3Bne<JeHHR 30nOTa H3 HnOBo-rnHHHCTOH cPpaXUHH pa3nH<JHblMH 

seeroaesu« otiorauiemm 

xapaxrepnayioma e Ha nl14l1e OT nepsux 
r paMMOB na TOHHY 30nOTa LlO y p araa­

HblX COLle p)KaHI1H . VlnOBO- rnI1HI1CTble 

cPpaKUVIVI MOIKHO p a c csiarpaaan, KaK 

OTLlenbHbIH, HeTpanl1UVlOHHbIH Bl1Ll MI1­

HepanbHo ro CblpbH B KOTOp OM 60nbwaH 

4aCTb UeHHbIX KOMnOH eHTOB nOLlrOTOB­

neHa K npoue c c aM 0 60r aWeHl1H 11 XI1­

MI1KO-MeTann ypm4ec KOH n epcpaoorxn. 

3 Ha 4 l1Ten bHbIH 0 6 b e M I1CCneLlOBaHI1H B 

TOM 4l1Cn e 11 TeXHOlIOr l14 eC KOro x apaK­

Tep a BbInOIIHeH DBVlMCOM n o 3aKa 3aM 

np0l13BOLlCTBeHHblx Op raHl13aU l1H [3] . 
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Merozr ofioraure-HaHMeHOBaHHe BbIXOll, % Cozrepacanae 30­ PaCnpelle/leHHe 
HHD, pacxozr pea­

reHTOB, r /T 
npollyKTOB /IOTa, r /T; Mr//I 30/l0Ta, % 

<PnOTaUHOHHoe 060ra L11eHHe tty /uru« HnOBo-rnHHHCToii cPp aXUHH 

PH-9,5-10 
NazSi03-500 

KOHueHTpaT 7,52 94,41 39,5 

XBOCTbl cj:1fI0TaUI1I1 92 ,48 0,19 5,59 
5 KC-TI -250 

Hroro cPfloTaUI1J'1 100 ,00 100,00 3,15 MVl5Kz -20 
T-80 - 40 

A~muH~~eu~HHpoWH~-1 0 ~co~ T )f{ = 1:3 

T::>K= 1:3 An-con. paCTBOp 91.25 OS 545.68 
Ccn'=O.l %KeK 99,5 8.75 0,26 
BpeMJ'I-24 y 

Plr oro 100 ,00 2,99 100 .00 
Ul1aHl1p0BaHl1e 

Peereurnes oopetiorsa - XOHu eHTpaUHfl Ha CTOne (nesecse- l Osr} 

PH=1 0,0 
HaJ- 50r/T 

AI1 ro/toaxa 0,020 10294 ,8 56,41 

KOHueHTpaT 0,097 1466,1 38 ,96 
BpeMJ'I o6p-60 

XBOCTbl 99 ,883 4,63 0, 17 MI1H. 
l-Iroro HaB. 100,0 100,03,65 

Kjl'-lHoe BblL11enaLfHBaHHe rp aHynHpoBaHHoro u erepnaae 

AI1 paCTBOp 2,38" 90 ,23 

KeK(rpaHYflbl) 

115 ,63 

BpeMJ'I -24 cyr. 

Hroro HaB. 

97,62 0,31 9,77 

100,00 

5-Kc-T - 6yrl1f10BbIl1 xcarrr orenar Kafll1H 
., 3OflOTO, onpeziezieunoe B pacrso pe OTHeceHO Kr eepzioa cpase. 
2 MVl5K - MeTI1f111306yrl1f1Kap6I1HOfl 

100 ,00 3,05 

06beKTOM I1CCneLlOBaHYII1 HBmInI1Cb 

I1nOBO-rnI1HI1CTble cPpaKUl111 OLlHO rO 113 

P OCCbInHbIX Me CTOp0}KLleHI1H Xa6 apOB­

CKOro xpaa. 

OCHOBHaH u encsaa 3anal Ja - 060c­

HOBaTb B0 3M OIKHOCTb I1Cn Onb30BaHI1H 

MeTOLlOB «PYLlHOH TeXHOIIOrl1l1» LlIIH 113­

Bn e4eHl1H 30nOTa 113 TeXHOreHHbIX OTBa­

nOB 11 I1n OBO-rnI1HI1CTbIX cPpaKUI1H XB O­

CTOXpaHl1n l1W npn paspaoorxe p OCCbI­

n eH. 

B I1nOBO -r nI1HI1CTYIO cPpaKUI1IO BO­

w nl1 s ee I1lIbI, n OIIYLIeHHble n pu Lle3I1H­

r erpauu n 11 OTMbr 

npoou. I 
HapHLlY C rpa

l 
We Hl1e M n Yfl bn y 1 
UI1I1 noziaepmn y 
HOMy Ul1aHl1p OBaf 

n a411B aHI1IO. DflH! 
noro BbI WeflaLJ Y1 B~ 

pnazt nOLlBe p rH YJ] 

6aBKaMl1 113BeCTI1! 

Hble rpanwtsr paa 
f111 p a CTBOp OM, I 
Ul1 aHI1CTOr O~ HaT~ 

C03LlaBaeM0 l1 Y13~ 

LlHeH . PaCTBOp , rJ 
I 

Hyn bI em.eLlHeBH 

0,1 % no Ul1aH-11
I 

npoue cc. n o 3aJ 

Hyn bI nocne npo ~ 
I

HI1H 11 pacrsops 
CKOMy o npeLlefle~ 
LleplKaHI1H 30flOTC 

Bblwena 4 11BaHI1H I 
MaTe pl1aIIa np l1B~ 

IKe npnsenenu r 
UI1I1 11 aruraunoj 
I1nOBO-rfII1HI1CTOK 

AHaIIl13l1p yH 4 
lITO MaTepl1af1 I1l 

UI1 I1 LlOCTaTOLJHO 

iuacrca MeTOLlaMl 

KO-M eTaIInyprl1LJe 

Coziepxcaane 30, 

TOH cPpaKUl111 K( 

OT 2,99 LlO 3,65 
XB OCTaMI1 Ul1aHI 

BbIWena4l1Ba HI1H 

4TO CBl1LleTeflbCTI 

nOrl14e CKI1X csoi 
pna/ra . BMeCTe C 

4eCTBO rpaHyfl 

p a a/ta KYLII1 rue 

m.aWI1M paCTBOp 

nOCTa BI1MOCTb Lli 

30nOTa B paCTBO 

KYLIHOM Ul1pHI1PI 

er 0 TOM, lITO 301 

Hax OLlVlTCH B pa 
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•pa3nH'tHblMH 

!lIeHHe MeTOll o6orawe­
1,% HUH, pacxozi pea­

I reHTOB, r /T 

, cjJpaKJJf1f1 

PH-9,S-10 ·1 
Na2Si03-S00 j 
5 KC-T 

l -2S0 
)0 

MV!5K2 -20 
T-80 - 40 

= 1:3 

5 T:>K=l:3 
Ccn'=O,1 % 
BpeMH-244 

lO 

?cKa- 10Kr) 

1 PH=10,0 

6 Hal- SOr/T 

I 
BpeMH o6p-60 

MI1H, 
o 
mana 

3 

BpeMH -24 cvr. 

10 

:neLIOBaHI1I1 HBnHnl1Cb 

cPpaKUl111 OLIHOro 113 

lpOlKlleHI1H Xa6apOB­

eBaH 3M a LJa - 060c­

OCTb I1CnOnb30BaHI1H 

TeXHOnOrl1l1» LInH 113­

13 TeXHOreHHbIX OTBa­

I1CTbIX cPpaKUl111 XBO­

paapaoorxe pOCCbI­

lcryJO cPpaKUl110 BO­

IyeIeHHbIe npn LIe3I1H­

rerpaunn 11 OTMbIBKe xpynuux KIJaCCOB 

npoou . 
HapHLIY C rpaanrauuonnua 060ra­

weHl1eM nynbny V1nOBO-rnI1HI1CTOI1 cppax­
UI1I1 nozrseprvm cPnOTaUI1I1, afl1TaU110H­

HOMy Ul1aHl1pOBaH111O 11 KyLJHOMy asnue­
naLJI1BaHI1IO. DnH ccyuiecraneaua KyY­

noro BbIWenaLJI1BaHI1H rnl1HI1CTbII1 MaTe­

pl1an nOLIBeprHyr OKOMKOBaHl11O C LIO­

6aBKaMI1 113BeCTI1 11 ueMeHTa . nonyYeH­

Hble rpaHynbI pa3MepOM 10 MM opowa­

nl1 paCTBopOM , COLIep)KaWI1M 0,1 % 
Ul1aHI1CToro HaTpl1H npu pH 9,5-10, 
C03LIaBaeM0l1 113BeCTblO B TeLJeHl1e 30 
LIHel1 . PaCTBop, npOWeLIWl111 -repea rpa­

HynbI e)KeLIHeBHO nozncpennann LIO 

0,1 % no Ul1aH-110HaM 11 B03BpaWanl1 B 

npouecc. no 3aBepWeHI11O onsrra rpa­

HynbI nocne npOMbIBKI1 11 06e3Bpe)KI1Ba­

HI1H 11 pacrsopu noziaeprzm XI1MI1LJe­

CKOMy orrpezrezremno OCTaTOLJHOro CO­

LIep)KaHI1H 30nOTa. Peswtsraru KyYHOro 

BbIWenaLJI1BaHI1H rpanynaponannoro 
MaTepl1ana npaaeziensr B Ta6n. 1, TaM 

)Ke npnsezieuu peayasraru no cPnoTa­

UI1I1 11 arl1TaUI10HHOMY Ul1aHl1pOBaH111O 

I1nOBO-rnI1HI1CTOI1 cPpaKUI1I1 . 

AHanl1311pyH LIaHHbIe raozi.L, BI1llHO, 

LITO MaTepl1an I1nOBO-rnI1HI1CTOI1 cppax­

UI1I1 LIOCTa TOLJHO 3cPcPeKTI1BHO 060ra­

uiaercs MeTOLIaMI1 rpasuraunu 11 XI1MI1­

KO-MeTannyprI1LJeCKOI1 nepepa60TKI1. 

COLIep)KaHl1e 30 n OTa B I1nOBo-rnI1HI1C­

TOI1 cPpaKUl111 Kone6anOCb no onsrrasr 

OT 2,99 LIO 3,65 r/T. Florepn 30nOTa C 

XBOCTaMI1 Ul1aHl1pOBaHI1H 11 KyYHoro 

BbIWenaLJI1BaHI1H He npeasnnaior 10 %, 
LJTO CBl1lleTenbcTByeT 0 BbICOKI1X TeXHO­

nOrl1LJeCKI1X CBOI1CTBaX ziaauoro MaTe­

pnazra. BMeCTe C TeM, aexoropoe Konl1­

LJeCTBO rpany/t npn OpOWeHl111 MaTe­

pl1ana KyYl1 wenOLJHbIM Ul1aHI1llCOLIep­

)KaWI1M paCTBOpOM paspyunvtocs. Co­

nOCTaBI1MOCTb LIaHHbIX no 113BneLJeHI11O 

30nOTa B paCTBOp npn arl1TaUI10HHOM 11 

KyYHOM Ul1aHl1pOBaH1111 CBl1lleTenbCTBY­

er 0 TOM, LJTO 30nOTO npeanyuiecrsenno 

HaXOLII1TCH B paCKpbITOM COCTOHHI1I1 11 

MO)KeT 6bITb 3cPcPeKTI1BHO 113BneLJeHO . 

Peswtsrarsr cPnOTaUI10HHOrO oooraiue­
HI1H TaK)Ke nOLITBep)KllaIOT 3TOT BbIBOLI . 

<PnOTaUI10HHOe 060raWeHI1e npOXOLII1­

no npn 60nbWOM pa36aBneHI111 nynbnbI 

(TIK=1:7), LJTO npasezier K yBenl1LJe­

HI1IO cpporrra cPnOTaUI1I1. nonyYeHHbII1 

cPnoTaUI10HHbII1 KOHueHTpaT He OTBeLJa­

er KOHllI1UI1HM Ha 30nOTOCOLIep)KaWl1e 

KOHueHTpaTbI 11 rpeoycr LIanbHel1WerO 

060raWeHI1H. VlCXOLIH 113 ssnne 113no­

)KeHHOro, npouecc cPnOTaU1111 LInH ne­

pepa60TKI1 zianaoro I1nOBO-rnI1HI1CTOrO 

MaTepl1ana He pexo-reuziyerca. 
n pezi/raraer-taa TeXHOnOfl1LJeCKaH 

cxena nepepaoorxn rtepepaoorxn rane­

3cPenbHbIX OTBanOB npeztcrasnena aa 
PI1C. 1. 

CyMMapHoe 113BneLJeHI1e 30nOTa B 

paCTBOp 11 rpaBI1TaUI10HHbII1 KOHueH­

'rpar COCTaBl1nO 65,58 %. Florepu 30­

nora C XBOCTaMI1 060raweHI1H COCTaB­

nHIOT 34,42 
OCHOBHoe Ko'nI1LJeCTBO 30nOTa cocpe­

LIOTOLJeHO B V1nOBo-rnI1HI1CTOI1 cPpaKUI1I1, 

LJTO npl1BOLII1T K He06xOLII1MOCTI1 Twa­

TenbHOI1 LIe311HTerpaUI111 necxosoro Ma­

repuana. YCTaHoBneHo , LITO 113BneLJeH­

HbIl1 113 xpynnsrx KIJaCCOB MeTann B LIel1­

CTBI1TenbHOCTI1 npeLICTaBnHeT c06011 -rac­

rnuu, BbilleneHHble npn pa3MOKaHI111 

rnl1HI1CTbIX KyCKOB 11 06noMKoB. 

3neKTpOMarHI1THaH cPpaKUI1H rozios­

KI1 11 KOHueHTpaTa Ha 80-85 % COCTOI1T 

113 I1nbMeHI1Ta 11 15-20 % - renanrra, 

a HeMarHl1THaH cPpaKUI1H B KOTOpOI1 

xonuenrpnpyerca 30noTO, na 93-95 % 
rtpezicraszrena Ul1pKOHOM 11 na 5-7 % 
nl1pl1TOM . B Bl1lle 3HaKOB 11 eLII1HI1LJHbIX 

se p e n npucyrcrayior: KI1HOBapb, ana­

Ta3, pyrazt, KaCCl1Tepl1T, apceuonnpirr, 

anaTI1T. BCTpeLJalOTCH OTLIenbHbIe 3HaKI1 

MeLII1, onosa. 

VlCXOLIH 113 BbIHBneHHbIX oc06eHHO­

CTel1 30nOTa, a I1MeHHO npem-ryurecr­

BeHHoro HaXO)KlleHI1H ero B rpaBI1TaUI1­

OHHO 113BneKaeMbIX cpopnax, LInH 113Bne­

LJeHI1H pexonenziyerca I1CnOnb30BaTb 
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06XOLII1MOCTb rpa
H CXOllHaJI rrp o ca «XBOCTOB» 

pna/ta nepezi Kytli 

eM) 11 MOlKeT 6 blT~ 
w e CTBeHHblX 3ana~ 

r 1I0XO'IeHlle #3 MM fl OB . BKfl104eHVle I•
Fpaerrruuuounoe 

ofioranreune 
B 2 CTa~1I11 

Tpasnra ua oaasni 
xoa uetrrpar 

0,03 3;1649,3 
59,2 

XBO CTbI
 

rpasarauan 2
 
CTII,UHH
 

~ 

copo um- nposozn 
PHC. 1. PeHoMeHLlyeMaH cxeMa nepepetiorsn raae-sepeasmax OTBanOB 3 cPcPe KTI1BHOCTI1 I 

YCJIOBHhle 0603HaQeHWI: 
BbDWI!, % : COp;epllGUrne AlI.rIT 

l'UBJIe qem le,% 

30.1I0Toco,UeplKall1111'i
 

p acTBop
 

0.06;275,3 7
 
6,3 8 

14 

12 

10.0 
r:::: 
C1J .... 
ra S... 
ra 
:.:: 
a 6 

C 

4 

2 

0 

flHeMoro OTHOW; 

3fleMeHTa B KOHU 

I1CnOflb30BaHl1eM I 
HI1IO 3fleMeHTa B 

UI1I1 6e3 I1cnoflb30 

1--- -1--- ­

1. E eHeBOllbCKJfH 

/ 6 .Y1 , E eHeBOllbCKJfJ 

2 . Henrypn», f. 
l1H1ly CTp ,1I1 Poccnn 

3, MHp3ex aHOB, j 

paapaoono- peKOMe~ 

Z r A g w Pt Au Pb Y1HcPopMaU110HHaB 3iC r Mn Fe 

asnne.na-meauue 

XBOCTbI 

ofiorameuua 
99, 8;0,4 

34 ,42 

• npouec coa Llp 06f1 ~ 
~lloo.'leHlle KaK nOKa 3af111 I1cd 

co ocpasao, T.K. 

o 60raweHI111 He 

-3MM +3MM LIefll1Tb e r o B C01 

LIyKTbl , a CTOI1MOC1 

060raTl1TeflbHbIX ~i 
KY'JIIoe 

er He MeH ee 50 l}\, 
aarpar. 

n eHHHaH cPfl OTo 

Ta6fl . 1, HeLlOCTj 
I 

LIfl H zia a aoro 06b~ 
COp 6 Ul1H MOlKeT 

cPfl o TaUl1oHHble n ; 

npeLICTaBfl eHbI pel 
HI1J1 npouecca cP 

BaHl1eM c op6eHTo1
Ouenxa 3cP~ 

• 6 e 3 r.-tcnon b30BaH""R cop6eHTa • c cop6eHTOM-onH/UU1 Ay6a • c c o p6eHTO M - o n ""Il t<"" COCHbl KOPOTKO DE Al 

PHC. 2. 3aBHCHMOCTb nouasarean 3cj7cj7eHTHBHOCTH npouecca OT cnoco6a cj7noTaUHH 
30nOTOCOOepJHamero MaTepHana 

Anescanapoee TH. 
IGD@rambler.ru, 
Aaekcenapoe A.B. 
HOBaUl10HH0l1 paoot 

pa suooopaanue arma par sr rpaBI1TaUI1­ BaHI1H (arI1TaUI10HHOrO I1fll1 Ky4HOro) /lHTBHHOaa HM - K 

oaxoro MeTOLIa . npl1MeHeHl1e zipvrnx con p a xceno C B0 3paCTaHI1eM 3aTpaTH0 J1 E o r OMHKOB PB. ­ M 

npoueccoa, B TOM 411Cfle 11 asnuena-nt­ 4aCTI1 (60flbW0J1 cPPOHT cPflOTaUI1I1 , He­ Y1HCTI11YT r o pnoro L 
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HUJl 

.'! 

Pb 

COCH b l 

rPnoraUHH 

KytlHoro) 

aTpaTHOH 

'lW1I1 , He-

06XO.aHMOCTb 

pzazta nepe.a 

eM) H MOMeT 

weCTBeHHbIX 

rpanwmposanaa MaTe­

KY4HbIM BbIwena4HBaHH­

6bITb onpasziano npn cy­

sanacax no.a06HbIX OTBa­

nOB. BKnlO4eHHe cxevy 060raweHHH 

npoueccos .ap06neHHH H H3Menb4eHHH, 

Ka K rtoxaaazm nccnezioaanna He uene­
co06pa3HO , T.K. npn noczreziyiourej« 
060raweHHH He y.aaeTCH nepepacnpe­

.aenHTb ero B COOTBeTcTBylOwHe npo­

.aYKTbl, a CTOHMOCTb no.arOTOBHTenbHbIX 

060raTHTenbHbIX npoueccos COCTaBnH­

er He MeHee 50 % npoaaaozicrsennux 
sar par . 

neHHHaH ¢noTauHH, KaK nOKa3aHO B 

Ta6n . 1, He.aOCTaT04HO 3¢¢eKTHBHa 

zizra ziaanoro 06beKTa, ozmaxo cpzroro­
COp6UHH MOMeT ycneumo none/mars 
¢noTauHoHHble npoueccsr. Ha pHC. 2 
npe.aCTaBneHbI pe3ynbTaTbI Hccne.aOBa­

HHH npouecca ¢noTauHH C HCnOnb30­

BaHHeM copoenros. 
Ouenxa 3¢¢eKTIlBHOCTH ¢noTo­

COp6UHH npoaoziaziacs no noxasarezno 
3CPcPeKTHBHoCTH npouecca , onpe.ae­

nHeMoro OTHOWeHHeM coziepxcanua 
3neMeHTa B KOHueHTpaTe ¢noTauHH C 

HCnOnb30BaHHeM copoerrra, K coziepxca­
HHIO 3neMeHTa B KOHueHTpaTe ¢noTa­

UHH 6e3 HCnOnb30BaHHH copoerrra. 

l-l s aaanaaa .aaHHblX 3KcnepHMeHTa 

BbIHBneHa .aOCTaT04HO BblCOKaH cezrex­
THBHOCTb copoeirra - orutzrox COCHbI no 

OTHoweHHIO K 3neMeHTaM 6naropo.aHbIX 

MeTannOB. Kpone roro, aaezrenn e Cop­

6eHTa crtocoocr ayer CHHMeHHIO npn­
MeCHblX 3neMeHTOB B KOHueHTpaT ­

xpoxa, MapraHua, Mene3a . TaKHM 06­

pa30M, B peaynsrare 3KcnepHMeHTMb­

HblX Hccne.aoBaHHH, zioxa aana npHHUH­

nHanbHaH B03MOMHOCTb HCnOnb30BaHHH 

npoue cca cPnoTocop6uHH C ueziuo no­

ssuu enaa Ka4eCTBa ncpepaoorxa sozto­
rocoziepacaumx pOCCbIneH . 

3¢¢eKTHBHOe H3Bne4eHHe 30 n OTa H3 

rexnoreaasrx POCCbInHbIX MeCTOp0)Kfle­

HHH B03MOMHO npn KOMnneKCHOM nozi­
xo.ae K .aaHHoH np06neMe: C O.aHOH CTO­

POHbI, CHCTeMaTIl3aUHH zianasrx Hccne­

.aOBaHHH no BeweCTBeHHOMY cccrasy 
r exaorenaux MeCTOp0)KfleHHH, BbIHBne ­

HH e OCHOBHbIX 3aKOHOMepHoCTeH H3Bne­

4 eHHH MT3, C .apyroH CTOpOHbI , C0 3.aa ­

HH e cnocoooa HHTeHCH¢HKauHH H3Bne­

4 eHHH TOHKoro 30 n OTa na OCHOBe HOBbIX 

TeXHonOfHH. OCHOBHbIMH nanpeszreana­
MH peurenaa np06neMbI H3Bne4eHHH 

rouxozincnepcuoro 30 n OTa HBnHeTCH 
paapaoorxa KOM6HHHpoBaHHblx XHMHKO­

MeTMnyprH4eCKl1X TeXHonOfHH. 
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