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From ecosystem positions the initial
environment and  industrial-technological
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considered.
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C NMOXKUBIIMHCSA K  HacTosIeMy
BpeMeHU  MeTOAONOTHUeCKHUM
MoAxXoA K OLIeHKe TeXHOreHHOro BO3-
OEVICTBUS TOPHBIX TPeaAlpUATUM Ha OK-
PYKAIOIYIO MPUPOAHYIO Cpeay Harlpas-
feH TIPeHMVIIeCTBeHHO Ha BbIfAB/ICHE
IpeBhIlICHHI ABYX OCHOBHBIX ITOKa3aTe-
neti: TIAK u T1B. Tlostomy wmHOTrHe
Hay4yHble MCC/e0BaHUs OPHUEHTHPOBa-
HBl Ha M3y4eHHe [TPOIIECCOB TeXHOTEeH-
HBIX HapYIIeHWI OTAC/bHBIX KOMIIOHEH-
TOB MPUPOAHOM Cpebl, YTO 3auacTyio
MIPUBOAUT K “TIO-pakTOpHOMY  oOrlpese-
MIEHUIO TEeXHOTeHHOTrO BO3AEHCTBUs, Oe3
ydeta 0COOEHHOCTeM U B3aMMO/ICHCTBYS
MPUPOAHBIX M TeXHOreHHwx cpea. [lo
HallleMy MHEHHIO, pellieHre OBIMX 3KO-
NOTMYECKHX TMpobrieM B CBA3N C (PYHK-
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LIMOHUPOBAHUEM TIPEANPUATHI  MIHe-
PanbHO-CHIPHEBOTO  KOMIZIGKCA  YacTO
MOAMEHSeTCA TMOCTAHOBKOM OTAebHBIX
3aa4 OxXpaHbl MPUPOAHOM Cpesbl, UTO B
WUTOre TIPUBOAUT K (PparMeHTapHOCTU
I10/1Y4aeMbIX BHIBOAOB.

Ha npaxTyke e CHUXKeHre KOHLIeH-
TpaLMii XUMHUYECKOTO 3arps3HeHUs /10
BemuuunH [I/IK nocturaercs, Kak npaBu-
no, nyrteM “pa3yborkvBaHHA” KOHLICH-
TpalMii 3arpssHsAIIEro BelllecTBa 3a
CUeT BOB/ICUEHHS IOTOMHUTE/TBHBIX OOb-
eMOB U (vM) riomanest )OHOBBIX KOM-
noHeHtoB OC (yBennueHrne 0oOGBEMOB
3abopa BOAbl M 3eMe/bHbIX IIIONIaAeH,
CTPOMTE/ILCTBO 0o071ee  BBICOKUX TPYO
/11 YBe/TMUEHUsT Opeorsia pacCesHus U
T.[.), UTO HEW3MEHHO IMPUBOAWT K IIO-
BBINIGHUIO  TIPUPONOEMKOCTU  TOPHBIX
npeanpusTtyuit. [Ipyu sTtoM He yuuTHIBa-
I0TCS OCOBEHHOCTH U CBOMCTBA 3KOCH-
CTeM, KOTOpble aKTHBH3HPYIOT WM HeH-
Tpa/M3yioT BelllecTBa 3arpsisHUTes1eH,
M3MEHSIIOT MX XUMHUECKYIO aKTUBHOCTb.
Ceityac yKe H3BeCTHO, UTO OTZAe/bHhIC
XKMMHMYECKHEe 3/IeMeHThl U MX COelrHe-
HUSL B TIOBEPXHOCTHBIX YC/TOBUSX ITPH-
obpeTaloT HOBbIe CBOMCTBA, B T.Y. TOK-
CHUeCKHe, B pe3yrbTaTe uero MpoMeky-
TOYHBIE WM KOHeYHble POPMBI XUMHUe-
CKHX 3arpsi3HUTesIeN B MMITePreHHbIX Yc-
MIOBUSIX OKa3bIBAIOTCH Hepeako Gornee



TOKCUYHBIMHU, UeM HCXOAHble MUHepab-
Hble (POPMBI.

[lokaszarens I'1/IB akTuBHee Hampas-
neH Ha pa3paboTKy U MpUMeHeHue 6o-
7lee COBepIIeHHBIX OUHCTHBIX COOPYIKe-
HHWM 1 MeHblIle - Ha COBepIlIeHCTBOBaHe
TeXHOMIOTHIT A00BUM U NepepaboTKr
pyaHo Maccel. K Tomy e, 3TOT MoKa-
3aTe/lb OPHUEHTHPOBAaH TMPEHUMYIIeCTBeH-
HO Ha yueT ras’oobpasHbIX BHIOPOCOB M
JKUAKHUX CTOKOB U MPAKTHUeCKH He YUu-
THIBAIOT ~ BE/IMUMHY  OTXOIOEMKOCTH
MPeaNpUATUN B BUAe TBepAblX OTXOZOB
(0o6beM xBocToB OP, MX TOKCHMUHOCTH,
CMoCcoBbl YTWAHU3ALIMK U T.A.), KOTOPhIe
3a4acTyio ABAAIOTCH Hauboriee OracHbI-
MU U AONTOBPEMEeHHBIMH HCTOYHHKaMH
3arpsisHeHUs! IIPUPOAHBIX cUcTeM [3].

B cBsA3u ¢ TeMm, 4TO A0 CHX TOpP Her
pa3paboTaHHOM Hay4HO-METO-NUeCKOMN
CUCTeMbl KOMI/IGKCHOM OLIeHKU B/HUAHHS
TeXHOTeHHBIX (PAKTOPOB TOPHOrO IIPO-
M3BO/ICTBA, KOTOpPble MOXKHO Obl pac-
CMaTpyBaTh B TECHOM B3aHMOICHCTBUU
C OCOGEHHOCTAMH MPUHUMAIOIMX X
KOMITOHEHTOB TMPUPOIHON Cpeabl, BO3-
HUKaeT HacTosiTe/lbHasg HeOoOXOAWMOCTh
B pa3paboTKe TaKol OCHOBBI, MOCTPO-
eHHOM Ha OlIeHKe TIloKasaTesleil 3KO710-
TMYHOCTU TOPHBIX TMPeANPUATUI, MPUH-
LIMITBI M KPUTEPHUH KOTOPOM paccMoTpe-
HbI Hamu B [1].

Kak cneayer us [1], KaTeropusi sKo-
OTU3alIMKM  TMPOU3BOACTBA  OTpaKaeT
YPOBEHb TMPOrPEeCcCHBHOCTU IpHMEHsie-
MBIX TeXHO/MOTUH U 3¢dPeKTHBHOCTH
MIPUPOAOOXPAHHBIX MEPOMPUSITHI, 10/
KOTOPOM [MOHMMaeTCsl MMPOKas CHCTeMa
OPITexXMepOIPUATHI IO COBepIIEHCTBO-
BaHHIO TEXHO/IOTHI TOPHOIO IMPOU3BOA-
CTBa, MPHUBOAAIIAS K OrPAaHUYEHUIO Bbl-
OpPOCOB BpesHbIX BeIIeCTB B OKpYKalo-
VIO Cpeay U 3a CUeT 3TOro — K CHUKe-
HUIO T@XHOT@HHOIO BO3/EHCTBHA Ha ee
KOMITOHeHThl. OTciona 3KOMOrMYHOCTb
TOPHOrO TIPEANPUATHA OTpaxkaeT Mepy
BO3/ICHCTBUSI TEXHOTEHHBIX (PAaKTOPOB
Ha KOMIIOHEHThI OKPY2Kalollert cpe/ibl BO

B3aUMO/IENUCTBUU C UCXOAHBIMU MPHUPOA-
HBIMM YC/IOBUSIMM Ha TAKOM YPOBHE yue-
Ta, KOTOPBIN Obl TIO3BO/W/I OLIGHWUThH B
KO/IMUeCTBeHHON ¢opMe CTereHb ee
HapylleHs (3arpsa3HeHys).

WsBectHo, uTto “...Mephbl, MMpHUHUMae-
Mble [10 3allUTe OKpYKalolller IMpHUpPOa-
HOM cpenbl OT BO3/IGHMCTBUM TOPHOIO-
OBIBAIOLIErO KOMIVIGKCA, CeayeT pac-
CMaTpHUBaTh KaK YaCTMUHbIe, He CIOCOD-
Hble pelrTb TMPO6/IeMy 3KOIOTHUeCKON
6e30IMacHOCTY MPYHLIMITHA/IBHO U B lie-
noMm” [2, c.3]. [/locTtaToyHo TMoOMHasg M
OTHOCHTE/IbBHO  /IOCTOBEpHas  OLIeHKa
SKO/IOTMUHOCTY  FOPHOIPOMBILIZIGHHBIX
MIPOU3BOACTB MOMXKET OBITb OCYIIeCTB/Ie-
Ha Ha OCHOBE BHIGOpa U TIOCTPOEHUS
IPYII HMepapxXxUUHOM CUCTeMBbl IIpH3Ha-
KOB /11 KaKI0r0 MUHEPa/IBHOTO MPOK3-
BO/ACTBA WU TIPEANpPUATHS B LIE/OM.
CdopMyripoBaHHble HaMu  Hauboriee
oblre TPUHLIWILL TTPeACTaB/IeHbl B BU-
e KMaCCU(DHKALIIOHHOM MaTpHLIbI, KO-
Topas II03BO/seT IO/IYYUTh Hanboriee
BaxkKHble YaCTHbIE [IOKasaTe/lrd 10 Kax-
aoMy 6/10KY, COCTOSIIeMY M3 COIOCTa-
BHUMBIX (OAHOPAHTOBBIX) Py (PaKTo-
OB (PHUCYHOK).

Metoaunueckiie
3KO/IOTMYHOCTU

VYuer coOTHOLIeHHS U B3aUMOCBS3U
MIPHUPOAHBIX YC/IOBUM C TEXHOT@HHBIMU
rpolieccaMu A06bUN M MepepaboTKU
MMHEPA/IbHOTO ChIpbsi Ha COBPEMEHHOM
Tarle MCC/1eIOBaHUM BO3MOXKEH /[IHIIb
Ha OCHOBe aHa/lIM3a IPUPOAHO-TeXHO-
re’Hbix cucteM. CTpyKTypa TaKoOM CHC-
TeMbl BK/IOUaeT 6 TPYI arperaTHbIX
KpUTEepHeB, 22 arperaTHhIX KpPUTEepHs U
88 yueTHbIX PaKTOPOB U MMPH3HAKOB. B
MPeVIOKEHHON CXeMe PacCMaTpPUBAIOT-
cA creayiolyie TPYIMIbl MHTErPa/ibHbIX
KpuTepueB: 1) MNpUPOAHO-Teo/roruyec-
KMe, 2) TOpHOTeXHUUYeCKUe, 3) TexXHO/IOo-
rmdeckue, 4) sKororvyeckve, 5) skorno-
rO-5KOHOMMUYECKMe W 6) COLMa/ibHO-
HCTOPUYECKHE.

ACIIeKThbI OLICHKH
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B HasBaHMM HHTErpasibHOTO KpuTe-
Py 3a/I0KEeHO CcoleprKaHWe arperupo-
BaHHOI'O TOKa3aTe/Is, Mpe/ICTaB/ISIoIero
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cobolt CYMMMPOBaHHOE BbIpaxeHue
HECKO/IbKMX OAHOPO/HBIX TPyl gak-
TOPOB, OTBEUAIONIMX 3a BbLIMIO/HEHHE
oaHOM (PYHKLMK TOPHOrO IMMPOU3BOA-
CTBa WAM TIpoliecca MPUPOAHOM cpe-
avl.  [anbHeimas ux audpdpepeHiva-
LY TIPOUSBOAWTCA IO OAHOTHITHOM
cXeMe, OTpaxeHHON B HasBaHHU [IpU-
BOAUMBIX Tpad. B mHTerpanbHOM Kpu-
TepPHH PaCKPbIBAETCH CYIIECTBO U CMbI-
C7I0BOE conepxKaHWe YYeTHBIX (PaKTo-
POB U U3MEPEHHBIX (MM TIPUHATHIX)
BE/IMUMH TPH3HAKOB, BXOASIIMX B 3TY
TPYIIY.

[lornoMHUTebHOrO  MTOSICHEHHST  Tpe-
OyeT MpHBOAMMAasg Ha PHCYHKE TIpyIina
3KO/IOTO-3KOHOMUYECKHX  KPHTEpPHEB,
KOTOpasg OTpaKaeT PecypCHO-ChIpheBble
MoTepu Wi yuiepbsl, CBA3aHHbBIE C I10-
Tpeb/eHrEeM COTPSIKEHHBIX TTPUPOIHBIX
PecypcoB (3eM1eeMKOCTh, BOIAOEMKOCTb
Y 4p.), U, YTO OCOBEHHO BaKHO, IOKa-
3aTenny TOTepb OCHOBHOIO I10/1Ie3HOTO
KOMIIOHEHTa MHHEpPa/IbHOrO ChIphs Ha
PasHBIX CTaAUsX TOPHOIO ITPOM3BOACT-
Ba. Craboe pasBuTHE Ha MPeArIPUATUIX
[anvHero BocToka auBepcudyKaluv
MMPOM3BO/ACTBA, a C/1e[I0BaTe/IbHO M HHU3-
KU YpOBEHb MCIIO/Ib30BAaHUS [TPOMBILI-
NIeHHBIX OTXO/IOB (OTBa/lbHbBIE MaTepHa-
MBI BCKPBILIM, XBOCTbl OOOrallleHUs U
[Ip.) TIO3BO/IIET OTHOCUTh HX TaKKe K
3KO/IOrO-3KOHOMHUYECKHM [IOTePsAM
MIPeATNPUATHS.

[anee B CTPYKTYpe CxeMbl BblAE/ICHbI
ydeTHble (PaKTOPbl U Ipajallid Be/TM4UH
npusHakoB. [locnenHuve mpenctaBasiorcs
B [IO/IIX €IMHHLIBI Ha OCHOBE 3KCIIePTHOM
OLIGHKH U MCITO/B3YIOTCS B CBOAHOM dop-
My7ie B BUAe KO3(p(PHIIMEHTOB K pealb-
HbIM (PUBHUECKUM OObeMaM IMPOU3BOACT-
Ba. K HUM OTHeceHbl TOKasaTesny 3KO/10-
TMUeCKOM U 3KO/IOTO-3KOHOMUUECKOM
IPYII: YPOBHU TEXHOTEHHOM Harpysk,
MoKaszaTe/l aHOMA/IbHOCTH OpeosioB U
MOTOKOB PaccesiHuA U Ap., KOTOpble IpU-
MEHSIIOTC Ha OCHOBaHMM (DaKTUUECKUX
[@HHBIX, OTPaKaeMbIX B 3KO/IOTMYECKHX
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acropTax M CTAaTUCTUYECKUX AOKYMEHTax
MPearpPUATHN.

O6miasi MeTo/muecKkasi cxeMa OLIGHKH
SKO/MOTMYHOCTU  TOPHBIX  [IPeANPHATHI
[MPOBOAMTCS. Ha OCHOBE 3MITMPUYECKOM
dopMyribl WM MaTeMaTU4YeCKOro  a/iro-
PUTMa, XOTH pacyeT SKOIOTMYHOCTH KOH-
KPETHOTO TPedlpUSTHS TI0Ka OCTaeTcs
cnabo MNpopabOTaHHBIM 10  OTAENBHBIM
drakTOpaM B BUAY HEAOCTAaTOUHOCTH hak-
THUECKOTro MaTepuaria. Heobxoarmocts
BblAC/IeHUs B CTPYKTYpe IIPeArPUATUS
OTAeNbHBIX MUHEPA/IbHBIX  [TPOU3BOICTB
(MI'T) ¢ sROMOrMUecKrx MO3WLIMI AHMKTYeT-
Csl MPOSIB/IGHHEM B HUX CIIeLIM(DHKM Tex-
HOTeHHBIX (PAKTOPOB, THIIAMH TEOXUMU-
YeCKOTO 3arpsi3HeHus 1 ap.

OOGrelt  3aKOHOMEPHOCTHIO — XUMUYe-
CKOTO 3arpsisHeHyss OT TOPHOITPOMBILI-
NIeHHBIX TTPOU3BOCTB IIO/THOTO LIMK/A SB-
N5IeTCsl 30Ha/IbHAsi CTPYKTYpa TEXHOTeH-
HbIX T€OXMMHUYECKUX OPeO/iOB W MOTOKOB
paccestus. [Ipu atoM xuMmudeckre arie-
MEHThI, TPeACTaB/AIONIe [/laBHbIe WU
COTMYTCTBYIOIME MeTa/ibl pa3pabaTthiBae-
MOTO MECTOPOXKIEHMS, KaK IPaBU/IO, Ha-
KalVIMBalOTC B LIGHTPA/IbHBIX  YaCTsX
AHOMa&/ILHOTO TIO/IS1 WK B TO/IOBE TOTOKA.
['Ipu Gornee raybokoM paspyllieHHH MUHe-
PanbHBIX hopM (0GOraTHUTE/IbHBIA LIMKA 1
MEeTa/ITYpPriyecKHii riepesiern) MPOHCXOAUT
BbiZIe/IeHHE 3/IeMeHTOB-TIpUMeceli B BUE
ra3oBO-IMCIIEPCHOHHBIX  (pa3, KOTOpble
MepPeHOCATC B TeprdepryecKre 4JacTH
apearioB 3arpsA3HeHrst U CYIIeCTBEHHO IMo-
BBIIIAIOT TeOXHMMUUECKHe TapaMeTphl aHo-
Ma/IbHBIX T10/1eH.

[Ipeanaraembiii a/ropyT™ 718 OLICHKU
3KO/TOTMYHOCTY  TOPHOITPOMBIIIIEHHOTO
MPeATNPUATHST CBOAUTCH K CYMMHPOBAHHIO
OKa3aTesIell SKOMOTMUHOCTA  OTAE/BHBIX
MMHepa/IbHbIX TIPOM3BOACTB U B 0OleM
BHZIe MOXKeT ObITb Mpe/CTaBlIeH Ceayio-
IIUM BbIpakeHHeM:

1
—X
2K -1 (1)
XZ KII[' (alal'llll + a290M11 + a39MM11)
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e Sum Sovm H Supm - TIOKA3ATENN KO-
MOTUYHOCTH OTAE/bHBIX MHHEpPa/bHBIX
IMPOU3BO/ICTB: rOpPHOAOOBIBAIOIIETO,
0BOraTUTE/IbHOTO U MeTalTyprudecko-

ro; » K, - CYMMHpOBaHHble KO3(-

duLieHTs PaKTOPOB TMPUPOAHO-TEO-
NIOTUYECKOM TPYIIbl (MoKasaTenu yc-
TOMUMBOCTH TIPUPOAHBIX CHUCTEM, OT-
HOCUTE/bHOM 11eHHOCTH /aHaadTOB
u ap.); K — Komm4ectBO HapyllaeMbiX
KOMITOHEHTOB TIPUPOAHON Cpesbl; aj,
a2, 03 - KO3PPULIMEHThI, YUUTHIBAIOIINE
[I07IeBOe y4yacThe TexXHOTeHHOM Ha-
rpy3ku pasnnyHeix MIT Ha npupoanyio
cpeay Npv YCIoBUU: a;, + oy + az = 1.
['lpu ouenke skonoruuHoctu MIT ko-
adppULIMeHT o MpUpaBHUBaETCA K 1.

OKOMOTMUHOCT  TOPHOAOOBIBAIOIIETO
MuHepassHoro  mpoussozactBa  ([/T])
0BYC/IOB/IeHa PaspyIilleHreM TOPHbIX I10-
pOa TMPY MPOXO/IKE TOPHBIX BHIPABOTOK,
a00bIuel U nepepaboTKOM TOPHOM MacChl
[/151 TIO/MYUeHHs] KOHEeUHOM TPOAYKLIMM Ha
[aHHOM 3Tarle — pyaHOM Macchl. Hera-
THBHOe BvsHWe padot [/I[1 Ha npupoa-
HYIO cpeny OOYC/aBIMBAETCs MHOXKECT-
BOM TeXHOTEHHbIX (DaKTOPOB, IPUBOZIS-
IIMX K TeOMeXaHHWYeCKOMY HapyYIIeHHIO
MUTOTE@HHOTO  cyOCcTpaTta,  [OYBEHHO-
pacTUTeNs-HOrO TOKPOBa M THAPO/IOrHUe-
CKOTO peKHMa TO/I3eMHBbIX BO/I, ThI/IeBO-
MYy M Fa30BOMY 3arpsi3HEHHUIO TIOUB B Mpe-
fefiax BeTPOBOIO pa3HOCa 3arpsi3HUTes1er,
pexe TMAPOXMMHUECKOTO COCTaBa I1o-
BEPXHOCTHBIX BOI.

[laHHBIM 3Tar MPOU3BOCTBA Xapak-
TepU3yeTCsl BHICOKOM 3eM/IeeMKOCThIO 1
o6pa3oBaHWEeM 3HAYMTE/IbHOIO KO/H-
yecTBa TBEPbIX OTXOAOB B BHIE IIbl-
[1eBbIX OTHO}KQHHPI, OTBaA/IOB BCKPbILI-
HBIX PYAOBMeIlaloMMX [Opoa M He-
koHauimonHeix pya. C [/ nwamps-
MYIO CBSI3bIBACTCHA 3arpsid3HeHue Io-
BEpPXHOCTHBIX W TIOA3eMHBIX BOA B
parioHax paspaboTKH MeCTOPOXKACHUHN
voHamu rpynnsl asota (NHy', NOg,
NOs), o6pasoBaHHe KOTOPBIX CBA3AHO

C pa3foX)eHWeM aMMMAUHOM Ce/uTpPhl
BB, u, B MeHbieii Mepe, cyabdart-
voHamu (SOy) - TPy BCKPBITUM 30H
OKHC/IeHUsI U BBbIBETpenbix Cyabpua-
HBIX 30H. 3arps3HeHHe [OBepPXHOCT-
HBIX U [IOJ3€MHBIX BOA HOCHT [AO/r0-
BpEeMeHHbIM XapakTep. MIHTeHCHBHOCTh
W AAUTeNbHOCTh BO3/ICHCTBUSA Ha 3KO-
CUCTeMbl HaxOAWTC B 3aBHCUMOCTH OT
MacuTaboB HAKOTI/IeHHBIX OTBA/IBHBIX Ma-
TepuasioB, a TaKke COOTBETCTBYIOIMIMX
K/IMMaTUUECKHX YC/TOBHI, 6/1arorpUsTHBIX
[UTs1 PACTBOPEHMs Y BbIIe/IaYMBAHUSA XU-
MHUECKHX 3/IeMEHTOB U3 PY/I.

BaxHbIMM HCTOYHMKaMU 3arpsisHe-
HUS aTMOC(epHOro BO3AyxXa IpU OT-
paboOTKe MeCTOPOXKACHUIM OTKPBITHIM
CIIOCOBOM SIBMSAIOTCS TeXHOOTHUeCKUe
CIOCOOB Y MeXaHH3Mbl A0OBIUKU PYya-
HOM Macchl (6Ypo-B3phiBHBIE PaBOTHI,
paboTa MeXaHU3MOB, TPAHCMOPTHBIX
cpeactB ¥ ap.). Cpean MpoM3BOACT-
BEHHBIX TMpOLIeCCOB o0cobo caeayet
OTMeTUTb OYpPO-B3pbIB-Hble PaboThl U
MaccoBble B3pbiBbl. PasoBas KoOHIeH-
Tpalms TbI/IN B BO3AYXe 30HBI BO3/1ei-
CTBHS Kapbepa BO BpEMeHH CH/IBHO
BapbUpyeT U B Cpe/HeM COCTaB/fgeT OT
0,3-2,0 mr/m° no 4-5 MI‘/M3, 4TO B 2-
12 pas Boime [1/IK v Ha 2-3 nopsiaka
Bolllie  (poHOBOro  ypoBHsA. OObias
dopmyna sronorudHocty [T moxer
OBITb MpeaCTaB/AeHa B CAeayiolleM BU-
ae:

L P, K
BFJH:F K1 Ps Lrs Kory, , (2)
Kyeres Ky Koy 7, 7)

rne K —TioKasaTenb COOTHolleHUa Ah
K AH; p — koadpduimeHt, onpeae-
ASOMWHA  crioco® pa3paboTKU MecTo-
poxaenusi; Pr - cyMMapHasi TOKCHY-
HOCTb OTBa/lbHBIX MaTepuarioB Pr=
Vi - A7); Korx — NoKasaTens OTXo40-
eMkocty  npeanpusatus  (Korx =
Vi Vi) Keck — KoadhdHULMEHT BCKPBI-
M (7719 OTKPBITOM pa3paboTry); Kz — mo-
KasaTesb 3eMneeMKocTH; Kpo — Koadpdhu-
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LIMEeHT, YUMTHIBAIONIMI pasMellieHHe OTBa-
noB; T - KO3(P(ULIMEHT 3KO/IOTMUYECKON
6e30IMaCHOCTH TOPHBIX MaIlMH; y — MOKa-
3aTernb MCTionb3oBaHus BB.

[11s1 OLICHKM 3KO/IOrMUHOCTA OBOraTh-
Te/IbHOTO MHHEPa/IbHOrO  TMPOM3BO/ACTBA
(OMI]) ucrionb3yercss KOMIVIGKC OLICHOY-
HbIX (DAKTOPOB U MPU3HAKOB, XapaKTepu-
3VIOIIMX MPOLIECChl OCOTraIIeHUs Pya U KX
B/VSAHUA Ha 3arps3HeHre KOMITOHEHTOB
cpenbl. HeratnBHOE TexHOreHHoOe BO3-
[IeHCTBUE Ha 3KOCUCTEeMbl TMPOVCXOINUT 3a
CUeT TIbI/IeBblIe/IeHUs] TIPU APOO/IeHHUU U
Vi3Me/IbYeHUH Py,  ITPOU3BOACTBEHHBIX
CTOKOB XMMMYECKH arpPeCcCHBHBIX PaCTBO-
POB 1 OOpPa30BaHWs OIPOMHBIX OOBEMOB
TBePAbIX XBOCTOB OOOTallleHY.

AKTUBHBIMM ~ 3arpPA3HUTE/ISIMU  BOA
ABAAIOTCA TaKKe XUMHUYeCcKWe IIpera-
paThl U PEaKTHBHI, HCIIONb3yeMble B
TEeXHO/IOTHUYECKUX Mpolieccax. PactBo-
peHHble B TeXHO/TOTMUECKHX BOAaX 3TH
peareHThl Yalile Bcero cOpachiBaloTcs B
XBOCTOXPaHW/MIIA W 3aKphIThle 6ac-
cediHbl ans1 060OPOTHOrO BOAOCHabXKe-
HHS M YacTO BBINYCKAIOTCA B BHIE
MMPOMBIIIZIEHHBIX CTOKOB. Habop xumu-
YeCKMX peareHTOB 3aBUCUT OT THIIa
MUHEpasZIbHOIO ChIpb U [IPHUHATOM
TEXHO/IOTMYECKOM CXeMbl 0OOralleHus.
Tak, Hampumep, aasa nepepaboTKU
droopuToBEIX pya Ha fpocraBckoM
[[OKe  wucnonw3yiorcs  Iperaparthbl
O/IGMHOBOM KHC/IOThI, KpeMHeTopH-
CTOTO HaTpHs, AA/IOBHIX KUCIOT, Cep-
HHCTOrO HATpus, KalbLIMHUPOBAHHOM
coabl, BUXpoMaTa HaTpHs, CEPHOM KU-
C/IOTHI Y IP.

O606meHHas opMy/ia 3KOAOTHY-
HOCTH 0OOraTUTE/IbHOTO TPOM3BOACTBA
MpeCTaB/eHa B C/leayiolleM BUae:

1

—(P,,, P,,;,
Ay = F 2K—1( o> LB , (3)
Prps Proys Prgies q)

rae P,y — nokasaTesb OTXOIOEMKOCTH
0BOraTUTE/bHOIO KOMINIEKCa; P
MoKa3aTe/lb IO/MHOTHl HW3B/IGUEHUs I1O-
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71e3HbIX KOMIIOHEHTOB; Ppy, - MNOKasa-
Teb TOKCHUUYHOCTU XHMHUECKHX peak-
THBOB U MaTepHa/ioB, MIPUMEHseMbIX B
TeXHO/IOTHUYeCKOM Mpouecce; Pr,
TEO3KO/IOTUUECKHUI  HWHAWMKATOP  PYI;
Ppex — MOKasaTesnb, YUUTHIBAIOMMI CI10-
co6 PekynbTUBALIMK OTXO/IOB; g - CYM-
MapHbIM TOKa3aTe/lb 3KOHOMUUHOCTHU
MI1, BraoUaOMMK YacTHBIE TOKasaTe-
M BOAOEMKOCTH (q), 3eMreeMKocTH (g
), yTpaTel 6uopecypcoB (q ), MuHe-
panbHBIX PecypcoB (q ) U YTHUAM3ALIMH
TBePbIX MMPOMBIIIZIEHHBIX OTXOI0B (q ).

YpoBeHb 3KOMOTHUHOCTH MeTannyp-
rudeckoro mnpowussoactBa (MIII) on-
penensitoT  PakTOPBl, BO3HHKAIOIIME
MpU  MeTa/lNYPruueckrix TexXHO/IoThye-
CKMX Tpolieccax, MPUBOASIIME K raso-
BbIM U UCIIEPCUOHHBIM BHIGpOCAM ye-
pe3 CHCTeMbl BEHTH/SALIMM, a TaKXke
MpY pPa3pyIileHUn U Pacribl/IeHUH 30710-
U IIIaKOOTBa/IOB, U MPOU3BOACTBEH-
HBIX BBIOpOCaxX I1OATOTOBUTE/IBHBIX U
BCIIOMOTATe/bHBIX  11eXOB. | /1aBHBIC
akonoruueckue npobnemsr MMIT cBs-
3aHBI C IIbI/IGBBIM (Caka, KOIMOTh), ad-
PO30MbHBIM U Ta30BO-AHUCIIePCUOHHBIM
Pa3sHOCOM U, COOTBETCTBEHHO, 3arpss-
HeHHeM aTMOoC(epHOro BoO3aAyXa U
[OYB BBICOKOTOKCUYHBIMU BeIleCTBa-
MU, 0OPa3yIoNMMUCH MTPHU MeTannypr-
yeckoM MpousBoactee. [IpsamMeiM cren-
CTBUEM 3TOTO SABsETCA OOpasoBaHHe
KMC/IOTHBIX 0XKIeH M XMMUUYeCKoe 3a-
rpsi3HeHWe  T1OYBEHHO-PACTUTETBHOrO
[MOKPOBA, TTIOBEPXHOCTHHIX BOIOEMOB.

O6iniee BbipameHHe 3KO/I0TMUHOCTU
MITIT ™MoxHO mnpencTaBUTH Creayio-
MM BbIpakeHHeM:

' p . p
aMMn :F 2K—1 IIBIT TA3> , (4)
P P., P

KHC»> CT > HC)

rae P, — TOKa3aTesnb Mbl/IGHUs 30/10-
U IIaKOOTBANOB; Py, - TIOKa3aTeb UH-
TEHCHBHOCTH Ta30BbIX BHIOPOCOB; Py
— MOKasaTe/lb KUCAOTHBIX BbITaAeHU! B
BHAE aTMOC(EpPHBIX OCaaKoB; P



MOKaszaTeslb Ter/ZIOBOrO BO3AENCTBU;
P,. — nMoKa3aTesnb XWUMHUYECKOH arpec-
CHBHOCTH TTPOU3BOACTBEHHBIX CTOKOB.

B 3akmoueHuM OTMeTUM, YTO MC-
XOAHBIEe MPUPOAHbIE YC/IOBUS W MPOU3-
BOZACTBEHHO-TEXHO/IOTUYeCKHe rnpo-
LlecChl TOPHBIX MpeArpUATHH, pac-

CMOTpPEHHBIe C 3SKOCHUCTEMHBIX I103U-
LM, NpuobpeTaloT 3HaueHHe YUYeTHBIX
dakTOpOB (MPH3HAKOB), KOTOPHIE HH-
TErPUPVIOTCS B BbIpaKkeHUe 3KOI0TUY-
HOCTM TOPHOIPOMBII/IEHHOTO TIpea-
MPUATHUSA B LIe/IOM WU OTAEIbHOTO MU-
HepasibHOTO MPOU3BOACTBA.
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C/1YYAH H3 2KH3HH ITPOPECCOPA
INETBKHHA

\ ]J | Cnyuatii nepebifi. Ero npumep — apyruMm Hayka
; r Korza TMetskuny Gbiio 17 ner, oH xun B Bonoroackoi
ray6uHke. Y3HaB, uyto B MockBe ectb MHAycTpyanbHas akaze-
MUsl, OH pellr/ MOCTYIHTh B Hee. Mama, He Bblea:kaBlias 3a
npesensl parioHa, He XOTesla ero MycKarb, HO pa3Be TaKoro
HacTeIpHOrO peberka yaepxuuib? Otia y [leTbkiHa He GbIIO
— noru6 Ha BoriHe. M oH pewns, uto ero Mecto — cronuiia.

Oaxoro He Mor roHATh [leTbKHH: Kak 3TO B OZHOM MecTe
JKMBYT HECKO/IBKO MW/I/IMOHOB YeroBek? W mpencraButh Obin
He B COCTOSIHMM TaKylo Maccy moaei. Y Hux B nepeBHe Oblia
ThICAYA ZBOPOB M 3TO KasasloCh ThMOM Hapoaa. BooGpakeHure
PHCOBaZIO (DaHTaCTUUYeCKHe KapTHHBL.

[lepen orhe3nom [leThbkuH Ha BCAKUE cr1yuait OTOW/ Terne-
rpammy B [Ipremuyio komucchio: «Bbleaxaio rnoesaom Ne 17,
Baron 10, 28 uions. Berpeuaitte. [letskun». OH aonro yavs-
as71CA Ha BOK3azle OTCYTCTBUIO BCTPEYAlOLIMX M, pa3ouapoBaB-
IVCh B MOCKOBCKHX HpaBax, CTa/l UCKaTh AOPOTY K MOHPABHB-
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1IeMycsi 32a04HO UHCTUTYTY.
W ewe net aBaauaTh 3Ta UCTOPHS Bece/u/ia BY30OBCKUX AeBHLL. [ToKa repoi He KeHW/ICH.
U3 grmre /1.X. Tuteca «Bepxom Ha turpe». M.: I'opHas krmra, 2009. C. 201
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