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HU3B/IEYEHHE 30/10TA H3 TPYIHOOBOIATHMOH
PY/Ibl C HCIIO/Ib3OBAHHEM METO/A
AI/IOMEPALIMOHHOH ®/IOKV/IALIHH

T'okasaHa BO3SMOXHOCTb HCITO/IB30BaHHMA IpoLiecca arioMepaLlliOHHON Gh/IOKV/IALIMH A1
H3B/IeYeHHS 30/10Ta U3 YOOToH MasoCy/IbhHAHON pyabl. H3ydeHo B/IMAHHe THIIa HOCHTe-
717, ero pacxoaa M H3HOCOCTOHKOCTH Ha 3GhGheKTHBHOCTb MpoLiecca.

KrmioueBbie c/10Ba: arvioMepallioHHas QIOKY/IALIA, XBOCTbl, SHID, yboras manocyispuaHas

pyaa.

P OCCHSl  OTHOCMTCS K  UMCAY
cTpaH ¢ GoraTediiMMy [PUPOI-
HBIMH pecypcaMM AparolleHHbIX MeTasl-
OB U TPAAULIMOHHO HaXOAUTCSA B Mep-
BOM pfAYy MPOU3BOAMTe/NeN 30710Ta U
apyrux aparmetannioB. OTeuyecTBeHHBIN
PBIHOK ~ SIB/ISIETCH  SKCTMIOPTHO-OPHEH-
TUPOBAHHBIM — M06bIBAEMbIX APArolieH-
HbIX METa//IOB XBaTaeT He TOMBbKO Ha
obecrieyeHre CBOMX HYXK/A, HO elle U
[7151 IOBO/IbBHO MacCOBOM TMPOAaxky ApY-
TVIM CTPaHaM.

Crparervio colLMaibHO-3KOHOMUHYEC-
KOTO pas3BUTHs KpacHOsIpCKOro Kpasi B
HacToslllee BpeMs OllpenensiioT Ga3oBblie
OTpac/y TPOMBILIICHHOCTH, Cpeau KO-
TOPBIX BeAYIIYIO PO/b 3aHHMMAaeT FOPHO-
nobeiBaomasg. Taxk, mo aaHHbM A.A.
['He3auoBa, B CTPYKTYpe MMPOM3BOACTBA
MPOMBIIIZIGHHON MPOAYKLIMK MHHepasb-
Hble PecypChl U IMPOM3BOAMMbBIC U3 HUX
npoaykTel cocraBasior 70-75 % wnwm
48-50 % oT BaZIOBOrO pPErMoHaZILHOTO
MPOAYKTa.

CoipbeBasi 0asza 30710Ta KpacHosp-
croro kpas ¢ 1994r. umeeT ycTOMUMBBIT
OTpuLIaTenbHbll GamaHc. ExeroaHo mo-
raiiaemble 3arachl PYaHOTO 30710Ta He
KOMITEHCHPYIOTCA TIPUPOCTOM 3arlacos.
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PasBenanHoro pesepra, ¢ pa3paboTaH-
HBIMH TEXHO/IOTHSIMU M3B/ICUEHHS 30710~
Ta, KOPEHHbIX MeCTOPOXKACHUI TpaKTH-
YeCKM HeT. Pymbl HOBBIX MeCTOpOXKIe-
HUM, Kak TMpaBW/IO, TPYAHOOOOTaTHMBI,
[718 W3B/IeYeHUsl 30/10Ta U3 HUX, Tpeby-
IOTCA CrelLra/IbHble TexXHo/1oruu. BhHu-
MaHWe 30/I0TOIMPOMBIIL/ICHHBIX KOMIIa-
HUM HalpaB/eHO Ha MeCTOPOXKAEHUs
30710Ta C HU3KKUM CO/IepKaHreM MeTaria —
2 — 5 r/T, 1IpyU YCAOBUU 3HAUYMTE/TBHBIX
3aracoB, BO3MOXHOCTM  OTpaboTKU
KapbepaMM M PacrioZIOKEeHUH B Hero-
CpenCTBEeHHOM O/M30CTH OT AeHCTBYIO-
X npeanpustyii [1].

Crioco6 arniomepaiivy  30710Ta  3a-
K/IOYAeTCs B CE/IeKTMBHOM H3B/IeUEeHUH
0reoPU/bHBIX 3epeH 30710Ta MTOBEPXHO-
CTBIO HOCHTe/sl, NpeaBaprTebHO 06pa-
GOTaHHOTO ArO/SIPHBIM MAC/IOM.

DroryaLma Kak npotiecc ais 06o-
raiieHuss pya Obl/l MPerIONReH H0XKHO-
acppukaHckoi komnaHuer «Gold Fields
Mining & Development» ans usBreye-
HUs Kaccuteputa [2]. B manHOM mipo-
Lecce nriaMbl OGPaGaThIBAIOT — CIIeLIH-
aZbHBIM peareHTOM, B KayecTBe KOTOPO-
0 WCIOAB3YIOT MOAUPUILIMPOBAHHBIN
MTO/TUAKPUIAMUA.



[lpotiecc yrompHO-Mac/IsIHOM — arzio-
Mepalii Obl/I Pa3BUT U 3allaTeHTOBaH
gomranvert Bpurum [lerponeym. ItoT
MPOLIeCC HAB/IAETCH a/lbTePHATHBOM CY-
IECTBYIONIMM METO/IaM M3B/IeUeHHsT 30-
0Ta ¥ OCHOBaH Ha OTZAe/IeHWUM THUAPO-
(OBHBIX YACTHLI OT PYAbl B arsioMepaThl,
copMHpOBaHHble U3 Yrais ¥ Macia. B
Kanazne nnst o6oraiieHust TOHKOBKpArl-
NeHbIX GeHbIX 30/10TOCOAePKANINK Py
paspaboTaH criocob «cdepudueckoi ar-
OMepaLMK», KOTOPBIF MpeaycMaTprBa-
eT [lepeMellMBaHUe PYAHOM MY/IbIIbI,
06paboTaHHOM MpeaBapUTe/IbHO COOU-
pateneM, ¢ 60MbIIMM KO/IMUECTBOM arlo-
ASIPHOTO Mac/ia U TOCAeNYIoMHH OOKUT
Mac/IgHOrO arzioMepaTta. B Acrpanuu
paspabotan Carbad-nipouiecc ans us-
B/ICUeHHs 30/10Ta M MeTa/l/IoB I/IaTHUHO-
Boi rpyrrel. lpoliecc ocHoBaH Ha siB-
NIeHUM CeNIeKTUBHOM ar/ioMepalMi 4Yac-
THL 30/10Ta M META//IOB II/IaTHHOBOH
[PYIIbl [IYTEM 3axBaTa OSTHX YaCTHLI
Carbad-cpenoit (yraepoa-yraesomopon-
HOM Mac/ssHOM cpeaoi) [3].

OnwHako, potiecc arioMepaLoHHON
QIORYSLIMK MIMEeT PAI HeAOCTATKOB.
Yronb, KOTOPBIN SBASETCH OCHOBOM B
3TOM IIpOLIeCCe, 7IerKO pa3pyliaeTcs,
HeT BO3MOKHOCTH WCIIO/Ib30BaTh €ero
[TOBTOPHO.

OTCyTCTBYIOT AaHHbBIe 0O MCIIONh30BaA-
HUM CHHTETHUECKUX HOCHTeslel, Iapa-
MeTpax IIpoLiecca Mpy KOTOPBIX AOCTHra-
IOTCS BbICOKHE TOKa3a
Te/y U3B/IeYeHHsl.

Tabnvia 1
Pe3yabrarsl pauHoHa/IbHOTO aHa/AH3a
(kpynHocts -0,1 Mm)

WiccnenoBanuss  mpoBoaWAuch — Ha
npobe pyabl, OTOOpPaHHOM Ha LieH-
Tpa/IbHOW YacTU PYAHOM 30HBI Ha Y4acT-
ke 3onoTort TelcKo-YBOmKCKOM 30/10TO-
HOCHOM Iviomand (EHMCeHCKUIT KpsikK).
CpentHee coaeprkaHye 30710Ta 10 [IaHHBIM
racriopTa rpo6sl coctapaser 1,48 r/T.

Pyna TexHOOrHMUecKoM Mpobbl IMpak-
THYECKH He OKMC/IeHa, OOpasiibl C BUAM-
MBIMM BK/IIOUEHUSIMH /TMMOHMTa BCTpe-
YaIOTCHA /IMIb B eAWHWYHBIX C/IYYasx H
[IpeACTaB/IeHbl CH/IBHO TPELIMHOBATHIMU
ODOXPEHHbIMU ~ MeTac/laHLIaMK  Pa3/ny-
HOM, HO HeOO/IBbIIOM MOIMHOCTH - 10 5
cM. B HeumsmeHeHHBIX OKMC/IeHHEeM 00-
pasliax MpW BU3Ya/IbHOM OCMOTpPE BO
BKpalVICHHbIX PYyaax HaO/MOAIOTC BKIIO-
YeHMs! TIMPUTA, PeXKe apCeHONMPHTA, Xallb-
KOTIMPHTa U MMPPOTUHA.

KpyrHele 3epHa 30710Ta OOHapPYXKU-
BAIOTCS B KBaplie M0 TpellMHKaM B CO-
MPOBOXKAGHWN KapOoHaToB. Pasmepsl
3epen a0 0,37 MM, bopMBI ero Bblaese-
HUM 3aBMCAT OT KOMOHHALIMIA MHKPO-
TpemH. Bonee Menkue sepHa 3ormoTa
umetot pasmepsl a0 0,05MM u MeHee.
DopMbl  3epeH  30710Ta  HerpaBW/IbHbIC
OCTPOYro/bHbIe, MHOTAa HM30METPUYHbIE
1 KpioukoBaThie. B kauectBe mexaHuue-
CKOM TpHMecH B cynbduaax B eArHHY-
HBIX C/IyYasix 30/I0TO BCTPEUEHO B MHPH-
Te U apCeHOIpUTe, pasMephbl ero Bbl-
nenenuii 1o 0,006MM, popMbl 3Be3aUa-
Thie U Kall/IeBUAHBIC.

C uenbio YyTOYHEHUs POPM HaxOXK-
[IeHHs 30/10Ta B WCXOAHOM pye BINO/-
HeH palMOHa/IbHbIM aHa/M3 [0 CTaH-

JapTHOUM Metoauke. Pesynb-
TaThl aHa/M3a I[IpeacTaB/e-
Hbl B Tabn. 1.

Pdopma Conepxanue Pacnpenenenne, % Kak rmokasblBalOT aaH-
HaxoKze- Au. r/1 Hble M3 Taba. 1, B caMmo-
HuA poaHOM hopMe 30/10TO Ha-
Qgﬂ‘lﬁ’f“ 0,85 72.7 xomtea 72,7 %, B cymb-
Au ey dunHor dopme — 26,5 %
cbrtioe 0,31 26,5 MeTtariia. To ectb cymmap-
AU i Has 40718 CaMOPOAHOTO U
KaTHOe 0,009 0.8 cynbPUAHOTO  30/10Ta  CO-
T Au 1,169 100 craBnsieT ~99,2 %.
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O nameneyeHue
HOCHTENb U
anonsApHbIA
cobuparenb

NepemelunBaHune

"'poxoyeHue

<—— peareHThl

KOHUeHTpaT XBOCTbI

Puc. 1. Cxema onbIToB

Bce uccnenoBaHus poBOAWIKCH TIO
cxeMe TpeacTaB/IeHHoM Ha puc. 1.

[laHHBIM TIpOLIECC Peann30BbIBA/ICS
TPY CIeAYIONINX YC/TOBHSAX:

- HaBecKa KpyriHocThio 85 % kmacca -
0,074 mm;

- comepxanue teepaoro 50 %;

- YacToTa BpalleHus Memanku 1350
06/MHH;

- BpeMms nepemenmBanys 90 MuH;

- Temriepatypa 22 rpaa. (KoMHaTHasi);

- pearentsl: coma 200 r/T; MeaHbIi
ryriopoc 40 r/T1; kcantorenar 100 r/T;

- TeMIieparypa CYLIKW I10/IYYeHHBIX
npoaykroB 100+10 rpaa.

OTU yc1oBusi MOAOBPaHbl COTIACHO
peroMetaaLivam [4,5,7]. DrcriepyuMeHTHl
IPOBOAM/IMCE C TIOMOIIBIO /1abopaTop-
HOTO arapara, Ha KOTOPOM MCXOHBIN
MIPOAYKT CMelyBaercss ¢ Boaou. [lanee
B Hero a00aBAsiiOT peareHTbl U HOCH-
Te/nb, C TOC/EAYIOUINM IepeMelIrBaHU-
em. Hocurens npeasapurensHo obpa-
OaThlBa/iCsl  allo/ISPHBIM — cOBUpaTeneM
[Py TIOMOIIM HerloCPesCTBEHHOrO CMe-
IIMBAHYA U TIepeMellMBaHus HOCHTe/IS U
SMY/ILCUY arloIAPHOro cobrpartens, Ko-
Topas IIPUroTaB/IMBa/lach MexXaHuue-
ckuM criocobom [6]. Tlonyuennsiit npo-
OYKT OTAe/SIOT C TIOMOIIBIO 1abopaTtop-
HOTO CHUTa.

OLieHKa Bcex pe3ynbTaTOB OCYIIEeCT-
B/SI/IACh  TEXHO/IOTMYECKUMU  KPUTEPUS-
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MM, TAaKUMH KaK H3B/IeUeHre MeTa/l/la B
KOHLIGHTPAT, CoJepxKaHHe MeTa/ia B
KOHLIGHTpaTe, CTeleHb COKpalleHHs MU
Kputeprn XaHKOKa.

[lepBbitt 3Tanm wuccnenoBaHUs  Obla
HarlpaB/IeH Ha r1oaO0p THIa HOCHTeNs U
ero pacxona. K Hocurenio 6wy npeab-
sIBIeHbl ~ OTpeaesieHHble  TpeGoBaHuUs:
HOCHUTE/b [IO/MKEH BbIZICPKUBATH 3HAKO-
[epeMeHHble HarpysKy, AOMKeH ObITh
MIerKO AOCTYIHBIM, MMeTb CU/IBHO Pa3BU-
TYIO BHEIIHIOI MOBEPXHOCTb, 0b/1anaTh
eCTeCTBeHHON ruapodOBGHOCTBIO, 0
BO3MOXKHOCTU /O/MKEH /IeTKO W TPOCTO
OTAeNATHCA OT LIGHHOTO KOMIIOHEHTa, U
obragaTh BO3MOXKXHOCTBIO MHOTOKPAaTHO-
ro vcronb3oBaHus. [lostomy npeaBapu-
TenbHO OblM BbIOpaHbl TaKHe MaTepua-
bl KaK OAHOKOMITOHEHTHbIM TeHOTO-
MUYPeTaHOBBI repMeTuK (reHa), ama-
CTWYHBIM TIEHOMOMNYpeTad  (MOPO/IoH),
TabayHasd Tb/Ib U 719 CPaBHEHUS -
Yrofib.

[Ipouiecc olieHuBany 1o 3gpdpeKTHB-
HOCTH oGoraiieHus. Pacuet BoinonHszics
cneayioumM o6pasom:

E=e-y, (1)
rae € — V3B/ledeHre MUHeparna B KOHLICH-
TpaT, %; ¥ — BbIXOA KOHLIEHTparta, %.

[lo monyyeHHBIM AaHHBIM ObIIH TIO-
CTpOeHbl T'padoHUecKrie 3aBHCHUMOCTH 3dp-
(PeKTUBHOCTH MpoLiecca OT PacXoja HOCH-
Tes1, KOTOPbIe TMPeACTaB/IeHbl Ha PHC. 2.

Ha nanHoM atarie vccneaoBanus Obl-
MY HalAeHbl OITUMAa/IbHbIe TOUKK pac-
XO/a [/1s KaXkaoro Braa Hocutens. Tak
YU pe3y/bTaT C YraeM Obi1 MoayyeH
Ipy ero pacxoae 25 Kr/T, ¢ OAHOKOM-
[MOHEHTHBIM TIeHOIO/TMYPETaHOBBIM rep-
MeTHKOM Tipu pacxoae 10 xr/T, ¢ ana-
CTMUHBIM TIpU pacxoae 15 kr/T, ¢ Ta-
GayHo¥M MbI/IbIo TIpy pacxoae 20 Kr/T.

Crieayrolyit sTarn UCC/IeIOBaHUU Obl/l
Hampab/eH Ha noabop ONTUMa/IbHOrO
pacxoaa aro/spPHOro cobrparess.

ArnonapHbele Macna MOXHO 3ddek-
THMBHO HCIIO/Ib3OBATb TO/IBKO ITPHU TIPU-
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Puc. 3. 3aBucumocts 3(ppeKTHBHOCTH mnpouecca OT

pacxoda alno/IAPHOro Mac/1a

poaHO TUAPOOBHBIX WM HCKYCCTBEH-
HO TMAPOPOGH3NPOBAHHBIX MHUHEpasnax.
Vcxons y3 3Toro, Ansi TOHKOM3Me/TbUeH-
HBIX IIZTAMUCTBIX Py peareHTaMu OITTH-
Ma/IbHOTO /IeMCTBUSA SIB/AIOTCA TeXHUUe-
CKMe aronsipHble /1erkKre Macna I7I0THO-
ctoio 0,82-0,87 r/cm’, KOTOphble 0br1a-
[IAI0T MeHblllel BA3KOCThIO [6]. 3Has or-
THMa/IbHbl PacXo/ HOCUTe/Isl, BbIU MPo-
Be/leHbl OTIbITHI /718 OTpeae/leHUs] OITH-
Ma/IbHOTO pacxoza arlo/IsiPHOro Mac/a
[7151 KaKAOTO THIA HOCUTE/IA.

[lo monyyeHHbIM AaHHBIM OBLT T10-
CTpoeH rpadyK 3aBUCHMOCTH BAMAHMUS

pacxoaa ariosApHOro cobu-
patens Ha 3dpdPEKTUBHOCTb
rnpoliecca, NpeACTaB/IeHHbIM

Ha puc. 3.
Vamenenuve pacxona
—+—yrom TpaHCOPMaTOPHOrO Mac/a
~S= i ¢ 1000 r/T mo 2500 r/t
TETINpOIOH  MIPUBOAMT K U3MEHEHHUIO
=——eHa

3(pPeKTHBHOCTU W3B/ICUEHHs
30/10Ta IIPH MCIIO/IB30BaHUN
pasHbIX HochTenel ot 7,66 %
no 60,76 %. VM3 Bcex wmccne-
AyeMbIX HOCHTerler, Xyalive
pe3ynbTaTthl IIOAYYeHbl TPH
WCIIO/b30BaHMK yr7is. B rpa-
HYZlaX HeT KOHLIEHTpaLUU
30/10Ta M BBIXO KOHILIGHTpa-
Ta coctasnset 3,5-4,4 %.
Boree BhICOKHE TexHOO-
rMyeckre ToKasaTenu Ioy-

YeHBl TP MCIIO/Ib30BaHUU

MeHbl: CTereHb KOHLICHTpa-
—+—Vrom umMu cocraensger 7/-11 mpu
—8—nieHa usBneuennn 49-67 %. Cne-

~a=mopono  IYeT OTMETHUTb TEHEHIIHIO,
KoTopass Habaodanachk BO
BCeX OINBITax: C YBe/TMueHreM
pacxoda Macna YBenuurBa-
ercsl coaepxKaHUe MeTa/lla B
rpaHyiax.

MakcuMasibHOe 3HaueHHe
H3B/eUeHNss U 3(pPeKTUBHO-
CTH TPY HCMO/NB30BaHUM T10-
POMOHa COOTBETCTBYET pac-
xomy Macma 1500-2000 r/t1. Tlpu
AanbHeNIeM YBe/IMYeHUU pacxoia Mac-
na 3¢pPeKTHBHOCTD Mpoliecca YMeHbIa-
eTcsl, BepOSATHO, 3TO CBA3AHO C TEM, UTO
MTPOMCXOIMUT CTeKaHKe Mac/ia C MoPO/IoHa.

[lanbHerie ucc1eqoBaHUSA TPOBO-
OWIHMCh Ha 3/1aCTUYHOM TIEHOTIONMNYpe-
TaHe (IOPO7IOH) C Lie/Iblo OIpe/esieHUs
ero M3HOCOCTOMKOCTH.

Metoavika wccneaoBaHUs —3aK/aOua-
ach B ONpeeNieHry KO/MNyecTBa LIMK-
710B, KOTOPHIE BbIAEPKUBACT MOPO/IOH.
[ns yueta pe3ynbTaToB ObLANM BHIOPAHBI
TP OOMHAKOBBIX KyOWKa [IOPO/IOHA,
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Puc. 5. 3aBHCHMOCTB BbIxO4a KOHUEHTpaTra H 3(p(heKTHBHOCTH OT KO/IHYeCTBa UHK/IOB

KOTOpble B [a/lbHeMIleM M3y4a/iuch Tpr
MHOTOKPATHOM YBe/TMUEHWH Ha OIThye-
CKOM 0BGOPYIOBaHMU C LIe/blo Orpeae-
NeHUsl KonudecTBa Iop. KomumuecTtro
[Op CUMTA/IOCh KaK CpeaHeapudMeTH-
yeckoe.

[To monydeHHBIM pe3ysibTaTaM Obla
[OCTPOEHa aAuarpaMMa H3HOCOCTOMKO-
CTH TIOPO/IOHA.

Kak BuaHO w3 puc. 4 ¢ yBemMueHvieMm
KO/IMUECTBA LIMK/IOB YMEHBIIACTC KOo/rye-
CTBO TIOP Ha eAVHHLY IVIOWaau. ITO CBH-
3aHO C TeM, UTO MPOWCXOANT MeXaHWue-
CKMM M3HOC HOCUTe/d T.K. Ha Hero AewcCT-
BYeT abpasvBHBIM MaTepUari, MepeMelln-
Balolllee YCTPOMCTBO, HArpy3KW MU pere-
Hepaumy HocuTens. [ IpoaHamsupoBaB
[IAHHBIA IpadoMK, MOXKHO CaeaTh BBIBOZ
YTO MAaKCHMa/IbHOE KO/IMUECTBO BO3MOXK-
HBIX LIMK/IOB COCTaB/sgeT 37.
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3aBUCUMOCTb TEXHO/IOTHUECKUX [10-
KasaTesiei MpoLecca U3B/IeUeHHs 30/10Ta
OT UMC/a LIMK/IOB WCMO/IB30BAHUS TT@HO-
Mo/IMypeTaHa MokKasaHa Ha puc. 5.

Kak BUaAHO, TIpH MOBTOPHOM HCIO/b-
3oBaHuM Hocutens (1o 20 LMKIOB) BhI-
XO[ KOHLIGHTpaTa IPaKTUYEeCKU He U3-
MEHSIeTCHl.

YBenuuenve uvkaos ¢ 1 no 10 npu-
BOAWUT K YBe/INUeH o 3pdeKTUBHOCTH
Ha 13 %. lloBepxHocTh HOcCHTEns B
5TOM caydae ellle He M3MEHW/IOCh, a OC-
TaTOYHas KOHLEHTpALMs aro/AspHOro
Macna Crioco6CTBYeT TOBHINICHUIO 3d)-
deKTMBHOCTH Tipoliecca. [lpu yBennue-
HUM LIMK/IOB MCITO/Ib30BAHUs HOCUTE/IS C
10 no 20 mnpowucxoauT YMmeHblieHHe
adpdpextuBHocTr Ha 28,77 %. OGbsic-
HUTb 3TO MOMKHO M3MEHEHHeM COCTOSI-



Puc. 6. IloBepxHocTts neHononauyperana: a — 0 UHK-

n0B, 6 - 10 unkaoB, B - 20 uHKI10B

HUsSI TIOBEPXHOCTH [IeHOIO/MUYpeTaHa,
KOTOpasi orpesesnsieT MPOYHOCTh 3aKpe-
/IeHUsl aro/IAPHOrO Mac/a, U B KOHey-
HOM cyeTe YCTOMUMBOCTH arzioMepata.
ameHeHre COCTOSIHMS —TTOBEPXHOCTU
BUIHO Ha puc. 6.

M3 prcyHKa BUIHO, UTO MMOBEPXHOCTh
roposioHa usHamvBaercs. K 20 uwmkmy
pasMep TOp CH/IBHO YBe/TUYMBAeTCH,
Mexay TOpaMH HeT YeTKOM TI'PaHHLIbL.

[Topsl 3anumMaior Gonee 50
% oT obelt I7Iomanau opo-
MOHa.

B naHHOM paboTe MoKa-
3aHa [IPUHLIMITHa/IbHAA BO3-
MOMXHOCTb  HCIO/Ib30BaHUs
CHHTETHYeCKUX  HocHTernemn

B and H3B/1eYeHHA 30/10Ta U3

yborot Ma/10Ccy/1IbprAHON
pyasl. CHHTeTHUYecKue HOCU-
Tend AOCTYIHBI, BbIACPKU-
BAlOT 3HAKOIEepeMeHHble Ha-
IPY3KYU, KMEIOT  Pa3BUTYIO
BHEIIHIOIO T[TOBEPXHOCTb, YTO JaeT BO3-
MOKHOCTb /IeTKO MX pereHepypoBaTh IO
cpeactBoM omkuMa. /[laHHBIM TpoLiecc
BO3MOKHO MCTIONB30BaTh /715 M3B/IeUeHHsT
MEeTa/I7IoB M3 TPYAHOOOOraTUMOrO U Tex-
HOTE@HHOTO ChIPbs, @ TaK Ke HCIO/Mb30BaATh
Q711 [IOU3B/IeUEHUsT MeTa//la M3 XBOCTOB
3P T1.K. mnpolecc arzoMepaLrioHHOM
daoryasIK  obecreurBaeT H3B/IeUeHHe
TOHKOT'O U «[/IaBY4ero» 30/10Ta.

Pa6ota BoirtosHera B pamkax ripoerta Ne 2.1.2/4741 «KoMIiIeKCHbIe HCCIeA0BaH|A
TPAAHLIMOHHBIX H OHOTEeXHO/IOTHYEeCKHX MeToA0B oOorallleHHs H I11epepabOTKH  pPy/a
LIBETHbIX M O/1aropoAHbIX MeTa//IOB» aHA/TUTHYECKOH BeJOMCTBEHHOH Lle/IeBOF IIpo-
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