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IKOHOMHYECKAA 9PPEKTHBHOCTD
VYTH/TH3ALIHH OTXO40B I'OPHOI'O ITPOH3BO/ICTBA

Tpennoxern HOBBIH MOAX0A SKOHOMHKO-9KO/IOTHYECKOF OLICHKH 3¢DGheKTHBHOCTH Iiepe-
pabotku xBocroxparuiui CeBepo-KaBKa3cKoro pertoHa.

KrtoueBble croBa: oborailieHHe, OTXOAbl, 3pGheKTHBHOCTb, SKO/IOTHS, 3KOHOMHKA, I1e-
pepaboTKa, XpaHeHHe, 3aTpPaThl, YTH/IM3ALIHA.

H a Cesepo-KaBkasckux Mecto-
POXKACHHUSX. HECMOTPS Ha pa-
AVIKa/IbHOe YMeHbllleHne obbeMa A06bI-
yu ¢ 1991 no HacTosiee BpeMs. B OK-
PECTHOCTSIX XPaHW/MII OTXOAOB OOOra-
IIeHUs] Cco/AepXKaHye CBUHLA, LIMHKA,
ra/i/ivisi, HUKerisl, PTYTH, Ce/leHa B ITOUBe
BOo3pacraeT. Harprmep, B TeXHOreHHBIX
Mmectopoxaenusx CeepHoit Ocetnn Ha
TeppuToprr okoro 250 ra HakoIIeHO
[0 9 M/IH. TOHH XBOCTOB OOOTallleHys1 1
MeTannypruy, coaepxaimx: ptyts —110
T; ceudelt —5390 T; cypemy-52000 T;
topuit —1,3 T; KobansT 150 T; MeTasn/bl
razibBaHUKY — 43 T; Mbibsak- 50 T (tab-
ULIA).

B Tenzior u BraxHOM cpene xXpaHH-
W XBOCTOB IIPH AOCTYIE KHUC/IOPOAa
PasBHBaETCs OKHC/IeHHe, Tpexae BCero,
CyIbPUAHBIX MaTepHasioB, MpHUYeM, Ka-
Ta/N3aTOPOM (PUBUKO-XUMHUUECKUX TPO-
LIECCOB SIBMSCTCH YITICKUC/IOTa XBOCTO-
XPaHW/IMIIL.

OKucneHrie XBOCTOB SIBASCTCS Cl1efl-
CTBHEM C/IOXKHBIX XMMHUYECKHX U Gakre-
pyanbHbIX MpoLeccoB. [ Ipy HarpesaHuu
TOPHBIX TMOPO/ BIAC/SIOTCS Tasbl, Ipe-
umyitectBeHHo COz u N2 B Konmuect-
Bax 10 30 m>/1. [lpu pacTBOpeHHH
HU3MEHSIIOTCH  KPUCTa/l/IMUECKUe  pe-
IeTKM MHHepa/ioB W rasbl BBICBOOOXK-

faroTcH,
MPOLIECCHI.

HMuuiatopoM NpUPOAHOTO  Bhllle-
MTAUMBaHUs SIB/ISETCHA TMPUT, WUIPAIOIIMi
ponb KaToda. [leicTBUe 3SeKTPOAHBIX
MPOLIECCOB TPOSAB/ASETC Ha TPaHMLIaX
MMHEPa/IOB C Pa3IMUYHBEIMK TTOTEHLIMa/Ia-
mu. Ha adpdperTrBHOCTE MpoLieccoB
B/IMfAeT CKOPOCTb Yaa/leHHs TasoB, pac-
TBOPOB, TepeMellleHHs TBepAblX OCTaT-
KOB, T.e. PAaCKPbITUS AOTIO/THUTE/TbHBIX
pabourx M/I0CKOCTeR.

OrtBanbHble BOAbI BLIHOCAT B OKPY-
JKAIOIIVIO cpeay MPOAYKThI MPUPOAHOTO
BhIllle/TauMBaHUsA B BUAE COeAWHeHM Zn
504, Cu 504, Ca 504 u Fe SO47H20
Bo BTOpHUHBIX XBOCTax IMPUPOAHOTO
BhilllesiauvBaHus octaioTcs Zn COs, Pb
COg, Cu COg, Pb 504 u Fe SO4 [lo-
CNeACTBYs TTPUPOAHOTO BhIlle/TaulBaHUsA
XBOCTOB /151 OKPYXKAIOLIeH cpeabl 3a-
BUCUT OT COOTHOIIIGHUS 3THX TPYIIIT.

C yBennueHWeM KO/MUYECTBA CYilb-
$UIOB U YMeHbllleHHeM KapboHaTOB
3P eKTUBHOCTD Bblllle/IayMBaHUA
yBenuunBaerca. [laa CanoHa 3TO co-
OTHOllIEHHEe COoCTaBaseT okKorno 6:1.
STO 3HAUUT, YTO IIPU ITIOHOM OKMC-
MeHUU B YI7IGKHUC/IOTH COeArHeHUs
nepexoanaTt ao 20%, a 80% nHaxoauT-
ca B cynbdaTHON dpopMme.

YCHU/riBad OKHC/TUTe/IbHbIe



TexHoreHHble MecCT OPOKAeHHA MeTa/1/iocoaepialluX XBOCTOB

Mecropo:xaenusa XapakTepHCTHKa
MeTani coaepxkaHue, % 3anacel, T
YHanbcKoe XpaHWUILE XBOCTOB OOora- | CBUHeLl 0,21 5460
mwenus 2 600 000 TonH Ha rzowaan 61 | uHK 0,32 8320
ra Me/b 0,10 2600
Kerneso 6,2 161200
THUTaH 0,18 4680
MapraHer 0,16 4160
cepebpo 42r/T 10.92
DuraraoHCcKoe XpaHU/UIIEe XBOCTOB 000- | CBUHEL 0,19 4560
ramenus 2 400 000 ToHH Ha rIOW@AN | LIMHK 0,35 8400
56 ra mMesb 0,12 2880
Kerneso 6,8 163200
THUTaH 0,16 3840
MapraHer 0,14 3360
cepebpo 40r/T 9.6
XpaHuiviie XBOCTOB MeTa//lyprud 3a- | CBUHeLl 0,6 18840
BOAa «DMEKTPOLIMHK» LIMHK 0,8 34560
3 140 000 T Ha naowaau 30 ra Meb 1,1 34540
Kereso 20,6 646840
THUTaH 1.2 37680
MapraHert 0.19 5966
cepebpo 3.5 10.99

3TO COOTHOIIIEHWE HapylaeTcs yriae-
KMC/IOTOM, 0Opa3yeMoit pas/ioxkeHreM B
KOHTYpe XBOCTOXPaHW/IHIa OpraHuue-
CKUX BellleCTB a30THBIMU COeAUHEeHHS-
MM, KOTOpble OOpasyioTcs Mpy Bblaere-
HUM Ta3oB - MPOAYKTOB B3PBIBHBIX PabOT
(n0 3 kr BB Ha 1 M® ropHoit Macch).

OcHoBHoM npu3Hak 3¢pdEeKTUBHOTO
BbIllle/lauMBaHHsA - PacTBOPUMOCTb BO3-
HUKAIOUIMX COeAWHEHUI, T.K. KpoMe Tie-
peBoaa B pacTBOP, BaxkHa ellle ¥ TpaHC-
noptabenbHOCTh  [IPOAYKTUBHOIO — pac-
TBOpa. [lpyu aocTtaToyHOM KoMMyecTse
MMpyTa ¥ KUCopoda MPHUPOAHOe Bbl-
e/layvBaHle XBOCTOB [IPOTeKaeT ak-
TUBHO M, HaoOOPOT, MpH HeaoCTaTKe
KHC/Iopoaa Tpotiecc 3aMeansercs. Pac-
X0/ TeI/IOThI TIOBBIIIAETCH MPU HaTUYHU
Ka/lblLIUTa, KOTOPBIA HeWTpa/ivu3yeT Ku-
C/IOTHI.

B TexHonoruy oboraiieHus MpuMe-
HSIOTCA LIMaHUAbl U CBOBOAHAs KpeMHe-
KUcoTa. TOHKO pa3MorioTasi B Ipoliec-
ce oborallleHusi KBaplieBasi COCTAB/ISIO-
mas 3arpssHAeT aTMocdepy.
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B cocraBe xBoCTOB ob6oralieHus
MpeACTaB/ieHa W PaavOaKTUBHAsA —Co-
CTaB/fiiollasi, KOTOpasi PacTBOpsieTCs
HMHTEHCHBHee, ueM cynbquabl CBHHLIA U
uvHKa. Hanvuwe ypana u topus oby-
C/IOB/IGHO TE€HETUYECKH, T.K. U3 UeThipex
CTabUIbHBIX HM30TOMOB CBUHIIA TPH SB-
MSIOTCH  KOHEUHBIMM  ITPOAYKTAMH  pa-
[MMOAKTHBHBIX PsZoB YpaHa 238, 235 u
Topus 233.

B mpoliecce KOMITIEKCHOTO paaroak-
TUBHO-XMMMYECKOTO  BO3ACHCTBUS  Ha
MMHepasibl MPOHCXOANUT PAAUONU3  KHW/-
Kot (paskl «BOAA - PYIAbl - MeTa/l/IbD,
POKAAIOIIMM KHUC/IOPOA B BHIE THAPO-
KCW/IBHBIX TPV, THUAPOIePEeMeHHbIX
paavKa/ioB, TIePEeKHCH BOAOpOAa U T.IL.,
YroIbHYIO, a30THYIO, CEPHYI0 M OpraHu-
YeCKYIO KWUC/IOThl U aTOMapHBIA X/10D,
YTO MHTEHCHUULIMPYET [POLIeCC BhIlle-
MTauMBaHUs.

PaGota paavaliMy 3akaioyaeTcs B
paspyliieHU MUHEPaZIoB C PacKpPbITHEM
HOBBIX aKTHBHbIX HOBerHOCTef;I yargs:|
[IPOHWKHOBEHHs peareHta. Pyabl ¢ BbI-



COKMM Cco/epXaHWeM pPaauOaKTUBHBIX
KOMITOHEHTOB B TeUeHHe ToUTH 2 BeKOB
B MPOMBIIIZIEHHBIX MacliTabax A0ObIBanu
Ha CamoHCKMX MeCTOPOXIACHUAX W Ile-
pepabatbiBasiv, (QOPMHPYS 3HAYUTE/Ib-
HYIO 4YacTh OTBa/ioB CalOHCKOTO CBUH-
LIOBO-LIMHKOBOTO KOMOMWHaTa ¥ 3aBoa
«MeKTPOLIMHK?.

MHeplIMOHHOCTh  OMAaCHOCTH TOPHO-
[MPOMBIIIZICHHOTO TIPOU3BOACTBA A/ OK-
pyXKaloler cpedbl 3aKIo4aeTcs B TOM,
YTO TOC/e 3aBepliieHus paboT Mo A0ObI-
ye pya U Mopoa M3 XPaHWIMIL B OKPY-
JKAIOIIYIO Cpe/ly M3 HaKOIZIeHHBIX 3aria-
COB ellle [/IUTe/IbHOE BpeMsi OyAyT Mo-
CTYIaTh 3arpA3HAIOLINe 3/IeMeHTH.

C u3MeHeHHeM (DU3HKO-XUMHYeEC-
KOM OOCTaHOBKU CYabpUabl, HaXoads-
imyecsi B MacCUBe I[IPUPOAHOTO Me-
CTOPOXKIEHUS B COCTOSHHUU pPaBHOBe-
cusi, TpHOOpeTaloT MOTeHIINAIbHYIO
SHepPTHIO U OKUC/SAIOTCS.

['Ipu yBAaKHEHUM OTBA/IOB CY/Ab(ATHI
YaCTUYHO PaCTBOPSIOTCS, TMOAAePKUBast
YPOBEeHb KOHLIGHTpAallMM HOHOB B OT-
Ba/lbHBIX BOZAX, I[IO3TOMY K3MeHeHHe
TUAPOANHAMUYECKOTO pexkUMa TMPUHIIM-
MUaZbHO He M3MeHseT MHHepa/U3allvio
B CUCTeMe.

OcHoBHOM  hakTOp TMOpaKakolero
BO3/ICMCTBUS XBOCTOBBIX XPaHUW/IMII -
MUTpallis MeTa//IoB OTBa/IbHBIMU BOZA-
MU B OKPVIKAIOIYIO Cpeay.

[loKasibHBle  HapVIIEHUs  CHUCTEMBI
6GroreolLieHo3a B/IEKYT 3a coOol rocniesn-
CTBUA /11 COLIMO- NPHUPOAHON CHUCTEMBI,
OCOBEHHO, ecM 3TO KacaeTcs KOH-
(AMKTa arpapHoOd U POMBIII/ICHHOM
cdep, Tak Kak pacTeHHeBOACTBO U KU-
BOTHOBOZICTBO, CBsI3aHbl C MHTE@HCUBHOM
SKCII/IyaTallMer 3eMe/bHBIX PeCcypCcoB, a
MPOMBIIIZIGHHbIe BBIOPOCH, COPOCHl U
OTXO/Ibl TPOU3BO/CTBA 3arpPA3HAIOT IOU-
BbI, CHIKAIOT UX I/I00POAHe U MPHBO-
[AT K Aerpajaliiy.

BeiiliesioueHHble  NPUPOAHBIMH  TTPO-
LleccaMM MeTa/l/bl: KaZMMi, LIMHK, CBU-
Hell, MBIIIbSK, PTYTh U APYrUe Aerpaau-

PVIOT TOuBHl. M3OBITOK MeTa//ioB OTpH-
LIaTe/IbHO B/IMSET Ha IOYBEHHYIO OHOTY
y yrHetaeT pacreHus. CylleCTBEeHHYIO
OMACHOCTb /151 TIOUB TPEACTAB/AIOT pa-
AVOHYK/IWABI - CTPOHLIMHA (*°Sr), koBanbT
(®°Co), wmnk (®°Zn), uesuit (13}7Cs), KO-
TOpble OCOBEHHO HMHTEHCHUBHO IIOCTYIIa-
IOT B PacTeHHs Ha 6eaHbIX [10YBaX.
MareMaTtrueckasi Mozelb MexaHu3Ma
MopakeH sl OKpYzKalolllell cpesbl IPo-
AYKTaMM TIPUPOAHOTO  Bhillle/laYMBaHUS
XBOCTOXPAHW/MII YBA3bIBAET ITPOLIECCHI,
MpoMCXOoAslle B Mpeaenax OTBA/IOB,
KaK 3aK/II0UUTE/IbHBIN 3Tarl PeakLny [Py
OTZIe/IcCHUW MHHepPa/ioB OT MacCHBa U
TPAHCIIOPTUPOBKE 0 TEXHOIOTMYECKOM
Llerd, a Takke B OGuocdepe mocre Bbl-
HOCa PacTBOPOB 3a IIpenesnbl XBOCTO-
XPaHW/IMIIL:
Y=fWM_,M, Q,aT)=

o T

333 3 [(0+0,+0.) (o —a)]x

n=1 p=1 o=1 =1

x(z KC.K},-KT-Z.Kﬁ.Kr.KRpKV)% max

rae Y — akTophbl TOpaKeHUs OKpY-
JKalolller cpeabl TMPOAYKTaMM  TPUPOA-
HOTO Bblllle/laurBaHus; M. — Macca XBo-
ctoB; M, — Macca npUpoAHBIX peareH-
ToB; (Q — 06BbeM MPOU3BOACTBA; a — KOH-
LleHTpalMaA BellectBa; [1 — KomuuecTBO
MpearpUsaTUi Mo Aobblue U rnepepaboT-
Ke MuHepasioB; P — KonunuectBo komrio-
HeHTOB B xBocTax; O — orepalmu Tex-
HO/ZIOTMYECKOM nepepaboTky; T — Bpems
repepaboTry; Qu, Qn, Qm — KoMmMuecTBo
pacTBOpHTesieil  aTMOC(epHOro, Toa-
3eMHOTO U TEXHO/IOTMYECKOTO ITPOMC-

X X
XOX/IeHHs, COOTBETCTBEHHO; d . ,d.

HUCXOAHasi M KOHeuHas KOHLIGHTpalMs
BellleCTB B XBocTax; K. — koadpcpurimeHT
caMOOpraHH3aLK reOXUMHUeCKOro
naHamwadTa; K |y — KoaddulimeHT yreu-
KU TPOAYKTOB BbILe/IaurBaHUA 3a Ipe-
faenbl XBocToxpaHuauil; K ; — koadpdou-
LIMeHT Aa/lbHOCTH YTeUYKU PaCTBOPOB;
K¢ — roadpcpuimeHT BavsaHuA Ha 6uo-
cdepy; K; — KoadpduimieHT rnobanbHO-

3



cty; K 5p — KoadduliveHT peanmsaLvu
ornacHOCTH co BpemeHeM; K, — koad-
(bULIMeHT pUCKa OT HeyuTeHHbIX (PaKTo-
POB.

OcHOBHOe 3BeHO MexaHH3Ma 3arpss-
HeHUsl OKpYzKalolllel cpeabl - H3BIeye-
HUe 3arpsA3HAIOIIerO 3/IeMeHTa U3 XBO-
CTOB B pe3y/bTare MPHUPOAHBIX (PHU3HKO-
XUMUUYECKUX, IS/eKTPUYeCKUx U 6akTe-
PUA/IBHBIX TTPOLIECCOB.

EMy MozkeT OBITb MPOTHBOIIOCTAB/IC-
HO VYIpaB/ifeMoe TeXHO/OTMYeckoe Hu3-
B/IeUeHMe MeTa/l/IoB U3 XBOCTOB  C TIO-
My4eHWeM [AOCTYIHBIX A7 HeorpaHu-
YeHHOM YTH/IM3allihd KOMITIOHEHTOB.

B kauecTtBe KpuTepus lienecoobpas-
HOCTHM TaKHMX TEeXHO/IOTUH HCIIO/MB3VIOT:
ce6eCTOMMOCTb  MPOAYKLIMKM, MPUOLIIb,
Be/IMUMHY KallUTa/ZlbHbIX 3aTpaT M CPOK
HX OKYIIaeMOCTU, peHTabe/lbHOCTh Mpo-
M3BO/ICTBA, YWCTBIM [0XO, IpHBeaeH-
Hble 3aTpaThbl, HaLMOHa/bHBIM [10XO.,
auddepeHLMaIbHYIO TOPHYIO PeHTY U
Ap. TIOKasaTen1

O6umit HemoCTaTOK H3BECTHBIX Me-
TOAVK 3aK/I04YaeTCs B TOM, YTO OHM He
UUMTBIBAIOT ~ 3KO/IOTHMUECKHE  aCIIeKThI
paspyLIeHUs OKpYXKalollel cpeasl OTXO-
namu. OTCYTCTBUE METOAMK [A0CTOBEp-
HOTO oripeneneHus yiepba, HAHOCHMO-
IO HEKOPPEKTHBIMU WU KOPPEKTHBIMU C
MPEXKHUX TIO3ULIMHI  TeXHOOTMUEeCKHUMU
peleHUAMH, [IPUBOAUT K MOrPEIIHOCTAM
B S5KOHOMHUECKHX pacuyeTrax.

BBeneHve B TMpakTWKY pacyeTa
CTOMMOCTH MUHEepa/IbHO-ChIPbeBOM MPO-
AYKLIMK TTPHUPOAOOXPAHHBIX 3aTpaT Tpe-
6yeT M3MeHeHUI B MeTOAWYeCKOM Moa-
XOoZle K BbIOOPY KpUTepus U IOKa3aTe-
el 3KO/IOTO-3KOHOMMWUYECKOHM  OLIeHKU
MHHEPa/IbHO-ChIPHEBOTO MoTeHLIMana
pervoHa.

OKOHOMHKO-3KO/TOTMUYECKYIO  OLIeHKY
3 PEeKTHBHOCTU TepepaboTK XBOCTOB
pervoHa, rzae yke HMMeeTcs He 3aeiCT-
BOBaHHBIM B PHIHOUHOM TOBapoOOMeHe
BTOPUYHBINM MHHepa/IbHO-ChIPbeBOM  T10-
TeHLlMa7l, HaMH Tpe/naraeTcs orpene-
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ASTb Kak CYMMY 3KO/IOTMYECKHX, COLIU-
anbHBIX Y 3KOHOMHUECKHX 3(D(EKTOB.

DTOT MoaXOA MMeeT TPEeUMYIIeCTRa,
B TOM 4HC/Ie:

- y4eT 3KO/IOr0-3KOHOMHYECKOH CH-
TYyallnH;

- pacuMpeHue acCOPTUMEHTa BhITYC-
KaeMbIX TOBapOB;

- KOMIVIGKCHOCTb TOPHOTO MPOU3BOA-
CTBa;

- palMOHa/IM3allls BapHaHTOB Coue-
TaHWfA A0OBIUM M UCIIO/MB30BaHUS OTXO-
AOB;

- TMO/IHOTa WCIO/Ib30BaHUA TPHUPOA-
HBIX PEeCcYpCOB.

[lpennaraemeitt Kputepuit 3dpdex-
TMBHOCTH YTW/IM3aLMM OTXOAOB Mpesa-
CTaB/IeH CYMMOM MPUOBIIN WK Belndu-
HOM YC/OBUMI MPUOBIIA TIPU  YCAOBUU
6e30TXOHOCTH TEeXHOMOTUU WU YTH-
nvs3almMu  OTXo4O0B. BBeaenne atoro
KpUTepHs CTaBUT IpeArpHATHs B PaB-
Hble TO/IOXKeHHs, TaK KaK 3aTpaTbl Ha
YTUAM3ALMIO OYayT 3aBHCETb OT MX
TeXHO/IOTUYECKOro TOTeHLMasta - yem
KOPPEeKTHee TexXHO/IOrUs, TeM MeHblle
3aTpaT Ha peabu/uTalHrIio OKpYXKalo-
1Ieu cpensl.

OPPeRTUBHOCTh  YTUIM3ALMKU  XBO-
CTOB OOoTallleHHs1 U MeTa/lTyprun CKia-
[bIBACTCS U3 CHIIKEHUS Be/TUUMHBI 3KO-
7IOTMYeCKOro yiiepba OT XpaHeHUsl XBO-
CTOB, CTOMMOCTU IO/TYYEeHHBIX IIpU Tie-
pepaboTKe MeTa/rioB, ChIpbsl A CTPOU-
Te/IbHOM WHAYCTPUH U TIOTNYTHOM TOBap-
HOW TPOAYKLIMH.

CyMMa TIPUOBITA WM MHTErPallbHbIN
KpUTepui 3pPeKTHBHOCTHU:
ta+ty t 1
2 M= -
=1 o 1+E

HI

—iH-Cy(1+Eﬂy)>O—>max
t=1

rae t;, ty - BpeMsa Ha A06GbIYY MeTasi1a U
Ha YTUiu3auMio otxonoB; C, - 3aTpaTbl
Ha Martepuasnbl, 3Hepruio, obopyaoBa-
HYe U orviaty yruausaumy; E ; - Koadp-



pULIMEHT TPOLIGHTHOM CTaBKKM Ha Kpe-
auT ansa Ao6bluu M oborameHus; E g -
KO3(pPHLIMeHT TPOLICHTHOM CTaBKH Ha
KPeauT A/s YTHAM3ALIHHU.

[Ipy olLieHKe BAMSHUS CKIAAWMPOBAHMS
MaTepHasioB OBGBIMHO YUUTHIBAIOT TO/BKO
OIIYTUMBIE ACTIeKThbl: 3aHATOCTb 3eM/H T10a
XBOCTOXPaHWIHIIA, OTBa/bl U T.01. [lake B
HEeIo/HOM BUZe V1l YC/IOBUH, HarlpyrMep,
KMA stot yiep6 moctvraer 50-75% ot
3atpar Ha A00bMYy. PaKTHMUecKui ke
yiiepd Oorbllle, eciv Y4ecTb Yiepd OKpy-
JKalollelt cpesie He TO/bKO BO BpeMsi ZI00kI-
4y, HO U CIYCTH Heolpeze/ieHHO A0/roe
BpeMsi BrioczieAicTein. Hanpumep, npupoa-
HOe Bblillle/la4VBaHUe MeTa/VIOB Ha pasBe-
[aHHBIX, HO KOHCEepPBHPOBAaHHBIX WU Ke
BPEMEHHO OCTAHOB/ICHHBIX MECTOPOMK/ICHU-
;X obeqiHseT 3arachl M 3arpsisHAeT 3eMH,
BOZIHBbIe MICTOUHUKH, atMocdhepy U T.4.

['lpu srcrinyataimu pyaHuka 1 06o-
ratutenibHoMt (paGprKU OT YTUAU3ALIMH
XBOCTOB BO3MOXKHO [O/IyUeHUe TOBap-
HOM IIPOAYKLIUU, [TO3TOMY:

> (ML L)+

n=1 k=

t n

stc. = Z

t

iZ(QHq _QYL[CIY) — max

=1
t f
n

t=1 r=l f=1
rne M ¢y - KOMMYeCTBO MeTa/IoB, IO7y-
YeHHbIX TpPY aKTUBALMKM W YTH/IM3ALMA
XBOCTOB oforaleHusi U oTxoaoB; Ll  y -
LieHa YTWIMSHPOBAHHBIX MeTarrios; Q -
BOCCTAQHOB/IGHHBIC B DPe3yribTaTe YTH/M3a-
LMY Torte3Hble 3dpdperTol; Q - KOMMUYecTBo
MOTEPSHHBIX TMPH HApYIIEHUH 3KO/IOTHH
norie3HbIx adpdekTos; Ll - cronmocts no-
TepsHHbIX 3(pPeKToB U KauecTBa; Ll o -
LIeHa YTW/IM3MPOBAHHBIX BEIIECTB: CTPOM-
TeNbHBIX MaTepHasIoB, BOCCTAHOB/ICHHOIO
[/I00POAUS], TIPOAYKTOB U T.I1.

[pu nvkBUzaLIMK MpeanpUATUN 6e3
YTH/IHM3ALIMKM XBOCTOB U OTBA/IOB, @ TO/lb-
KO C peKyIbTHBallMell 3eMernb, orac-
HOCTb OKpYXKalollleil cpesie He YMeHblla-
eTcsl, a Bo3pacTaeT 3a CUeT MPOsB/IeHUs
HOBBIX, HEM3YUeHHbIX U HeIpPOrHo3u-
pyeMbIX T7106anbHBIX (PAaKTOPOB, OT/H-

YaIOIIMXCH OT pervoHanbHbeiX. Ormac-
HOCTb YBE/IMUMBAETCA TeM OOCTOSITe/b-
CTBOM, UTO ZIOCTYIT K OIACHbIM OTXOaM
MpeKpalaeTcs.

Yiep6 oKpyKalolleli cpeae oT pe-
KY/IBTUBUPOBAHHBIX ~ 6e3  YTW/IU3aLIMK
XBOCTOXPaHM/IUILL:

3D RIS 3 XLUR

t=1 \ n=1 k=1 r=1 f=1

+iQrHrJ — max

e q - 4nicio PakTOpPOB I7I06aMBHOTO BO3-
JIeHCTBMS. XBOCTOB M OTXO/I0B; QI - Ko/mue-
CTBO T71I00aMBHBIX 3(PEKTOB TMOpPaKEeHMs
OKpyzKatolert cpespy; LIr - 1ieHa koMrieHca-
LMY (PaKTOPOB IMOpazKeHH s Cpe/bl.

Marematiueckas 3KO/IOT0-3KOHO-
MHUecKas Mozens 3¢peKTUBHOCTU YTH-
IM3ALIMU XBOCTOB IO KPHUTEPHIO TTPUOLI-
MU C YU4eTOM 3KO/IOTUM perruoHa UMeeT
BU:

n-3

; p=Il o=l n=l t=1 f=I n=I
_Z[K(1+E“y)+Eq +E, |-[ (M1, +QI1, )+ Q11 |

xK K K, K;K K, K, — max

KK KKK,
rae P - npoaykte yrrnusaumu; O - BUABI
OTXO/IOB, BOB/IeKaeMble B repepaboTKy;

[T - TexHOMmornyeckre mpoLeccel Ie-
pepaboTKU OTXOA0B; | - BpeMmsa TMepe-
paboTkK 0TX040B; F - chasbl cyiiecTtBo-
BaHWA pyaHuKa U gabpuku; N - ctaaus
YTH/IM3ALIMKM OTXOOB; 3 - 3aTpaThl Ha
YTH/IM3ALIMIO OTXOAOB; K - KarnuTasbHbe
B/IOKEHHS /11 OpraHyh3aliy  yJacTKa
yrinusauny; K. - koadpduimeHTt camo-
OpraHu3alLMK OTBA/IOB.

OKOHOMHUYECKU 3peKT MonyueH s
MPOAYKLIMU U3 XBOCTOB OOOTallleHUs:
e} Zt: P- ]—I - 3a

to+1! I,OSHO

rae P - mpoaykuMs monydeHus OT YTu-
nvisaumy, Bec ea.; Ll - LeHa nmpoaykuuu,
fleH. en.; 3a - MpyBe/IeHHbIe 3aTpaThl Ha
aKTHMBALMIO, /leH. enl./en. Beca; to U t -

[¢)



BpeMsl Haua/la ¥ OKOHUaHUs paboT; A -
0oObeM YTH/IM3aliK XBOCTOB.

OKROHOMUUECKUHM 3peKT, He YUUThHI-
BaeMbIil B ZIeHEe;KHOM BHZe:

9Hu = 93}( + 9B.M + 3c.n + 35/‘0 + 31‘.£l

raoe 93.1(, 3B.M7 9c.ru Sy.o, 31‘.;[ - COOTBET-
CTBEHHO, 3(p(PeKTUBHOCTb CHIDKEHUsS 3a-
TpaT B 3aBUCUMOCTU OT KOHBIOHKTYPHI Ma-
TepHaZIOB, MPOW3BOACTBA IIOMYTHBIX Ma-
TepHasioB, 3aHATOCTU HaceeH s U T.I1.

['onoBass mpubhIZIb OT TepepaboTKH
XBOCTOB OOOrallleHHs U MeTa/Iypruu C
YUeTOM 3KO/IOTMYECKOro yiiepba:

n

le (Cro=300~ 30.,\,)-Q0
t

+C) +

I,

Ny

Z(CTM - 30.,\: - 3.u.vu)'QM
+

tu

rae [y — romoBas mpubbIIL OT Tepepa-
GOTKH XBOCTOB, pyb./T; C ; , — CTOUMOCTb
peaMzaLMy  NPOAYKLIMM  IepepaboTKy
XBOCTOB, Py6./T; 3, , — 3aTpaThl Ha 060-
raieHue XBOCTOB oborailieHus, pyo./T;
3om - 3aTpaThl HA META/TYPrUUEeCKUil Tie-
penen XBocToB oboramieHyst, pyb./T; ng —
KO/TMYECTBO M3B/IGKA@MbIX KOMITOHEHTOB
13 XBOCTOB oboraiieHusi; Qg - Macca XBo-
CTOB oforallieHus, T; t o - Bpems nepepa-
GoTKU XBOCTOB Oboraienus, roa; C ,° —
mTpadbl 3a XpaHeHHe XBOCTOB obOoraille-
nus, py6/ron; C; , —peanuzams MpOoaYK-
TOB TepepaboTK XBOCTOB META/ITYPIrHH,
py6/T; 3, v — 3arpaThl Ha oCorauieH’e
XBOCTOB MeTa/Typru, pyo/T; 3y v — 3a-
TpaThl Ha MeTa/VTYPriueckuil repezern
XBOCTOB MeTa/TyPruu, py6/T; N, — KOMU-
YeCTBO M3B/ICKAEGMbIX M3 XBOCTOB MeTall-
MYPruM KOMIOHEeHTOB; QQ,, - Macca XBoO-
CTOB MeTa/ypruy, T; t , — BpeMs repe-
pPaboTKU XBOCTOB MeTaryprud, ret; C "
— wrpadbl 3a XpaHeHUe XBOCTOB MeTall-
nypruu, pyo,/roa.

+C,

Mertoavka aHaiM3a  BO3AEHCTBUL
XBOCTOXPaHW/AMIL,  OCHOBaHHag  Ha
MPHHLIMIIE TTOC/IeI0BATe/IbHbIX MTPUOIU-
JKEHHH, TI03BO/IAeT COKPATHUTh 3aTPaThI
Ha MOHUTODHHI B3aUMOJAENCTBUA OOBb-
eKTa C OKpyXKalollle cpelod U I10BbI-
CUTb ero 3(pPeKTUBHOCTS.

VIHTeHCHBHOCTb OMaCHOro A1s OK-
pYKamoler cpeabl MPUPOAHOTO BbIle-
/lAUMBaHNs XBOCTOB OIMpeae/seTcs Xa-
PaKTepoM K BpeMeHeM KOHTaKTa TBep-
OO U XKWIAKOM cpel, COOTHOIlIeHHeM
KOMM4ecTBa CYnbPUAOB U KapOOHATOB,
KO/IMYECTBa YI7IGKUC/IOTH U MUPPOTUHA.

[lpn peryasTHBaLIK  XBOCTOXPaHH-
avm 6e3 YTH/IM3aLUMK XBOCTOB  OIlac-
HOCTb OKpVIKalOIlleH cpese BO3pacTaeT
3a CueT MpPOsB/IEHUs HOBBIX, HEW3yYeH-
HBIX U HEIPOTHO3HMPYeMbIX (DAaKTOPOB U
TeM, UTO 3arpsA3HSAOLIMe 37IeMeHThl Oy-
OYT TIOCTYIaTh B OKPYXKAIOUIVIO cpeay
ellle /TMTe/IbHOE BpeMsl.

Kpurepuit 3ppeKTHUBHOCTU TeXHO-
IOTHM YTU/IHU3ALIMKM XBOCTOB - MPHOBIAb
MpU YC/IOBUM 6e30TXOAHOCTU TEXHO/IO-
MU WU YTU/IM3alUM OTXOAOB CTaBUT
NpearnpuaTHs B PaBHble I10/I0KEeHNH,
Tak Kak 3aTpaThl Ha YTUAM3ALMIO 6YayT
3aBUCETb OT KOPPEKTHOCTU TEeXHO/IO-
TUii, orpeaessiolMX Be/NYHHY 3aTpat
Ha peabuIvTalMIO OKpyrKalollel cpe-
abl.

OPpheKTHBHOCTb TEeXHOMOTHHM YTH/IH-
3alld XBOCTOB OOOrallleHHss Y MeTasl-
AYPrUY CKAaAbIBAeTCS U3 CHIDKEHUs Be-
AWYUHBL  3KO/IOTHMUeCKOoro yimepba oT
XpaHeHHs XBOCTOB, CTOHMMOCTH [O/Y-
YeHHBIX MpU IepepaboTKe MeTas/oB,
CBIpbA A1l CTPOUTENIBHOM WHAYCTPUU U
MOMYTHOM TOBAPHOM MPOAYKLIMK, a 06-
acTb TIPUMEHEHUsT HaXOdAT KaK COBO-
KYITHOCTb 3HAUeHHI, OTBeYalolMX IIpU-
eM/1IeMOMY KayeCTBY HU3e/INH YTHU/N3U-
PYeMBIX OTXOAOB IPH 3KOHOMHUYECKU
AOCTYITHBIX PacXoAax 3HePryu.

Kopomko 06 asmopax
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