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HCC/TIEAOBAHHE CXEM OBPAILUEHHA

C HAKOIV/IEHHbIMH PAIMOAKTHBHBIMH
OTXOAAMMH B LIE/TAX HX 110AIOTOBKH
/11 OKOHYATE/IbHOH U3O/TALIUH

ObocHoBaHa HeOOXOAMMOCTh CO3AaHHS H HCITO/Ib30BAHHS S9KOHOMHKO-MAaTeMaTHUECKHUX
Mozeser A/151 ONTHMH3aLMH MIPOLIecca MoArOTOBKH paaHoakTHBHBIX o1xoa0B (PAO)
K OKOHYaTe/IbHOH H30/ALmH. [IpHBeseHbl OCHOBHbBIE BapHAHTbI CXeM ITOATOTOBKH
PAO K OKOHYaTe/IbHOH H3OMALMH H paccMoTpeHbl yrnakoBku a1 PAQO, ocHoBHbre
Tpe6GOBaHHA K IKOHOMHKO-MaTeMaTHYeCKOH MoJeqH, a TakXe MPHBeAéH IpHMep
pacyéta KOHeyHbIX O6BEMOB H CTOMMOCTH mepepabotku 450000 m° pasanurbix

PAO.

KrroueBble c/ioBa: OKOHYaTe/IbHAs H3O0/ALHS, MOAS/MpPOBaHHe, obpallleHHe C palHoaK-
TUBHBIMH OTXOZJaMH, OLIeHKa 3¢hgheKTHBHOCTH BapHaHTOB obparierus ¢ PAO.

B HacTosllllee BpeMsl paspaboTa-
HO OO0/bIlIOe UMC/IO HE THIIO-
BbIX, KOHKYPHUPYIONIMX Mexay cobomr
TeXHO/IOTUl TlepepaboTKU PaavuOaKTHB-
HbeiX oTx0a0B (PAQO), KOTOphIe co3aaBa-
UCh C Y4eToM CrellndUKH 0Opa3yio-
IIMXCH OTXOIOB 17151 KOHKPETHBIX TIpes-
MpUATHH U B OO/BIIMHCTBE CBOEM He
SAB/AIOTCA YHUPULIMPOBAHHBIMH W YHU-
BepPCa/IbHBIMH.

CnoxuBliasicd CUTYallMs, C OIHOM
CTOPOHBI, OObsICHSACTCH  Ha/M4MeM
GO/BIIOrO PasHOOOPasHsl TUIIOB HAKOII-
MEHHBIX OTXOZOB, 3aTPYAHSIOUIMX TMPU-
MeHeHHe eAWHOM TUITOBOM TeXHO/IOTHMU
HX TepepaboTKU U IIOATOTOBKU K 3a-
xopoHeHnuio. Tak, PAO Moryt pa3snu-
yaThCs IO CTEIIeHW aKTHBHOCTH, arpe-
raTHOMY COCTOSIHMIO, CO/ecoaepxa-
HUIO, TOPIOUeCTH, PaaHOHYKAUAHOMY
coCTaBy M ApyruM rokasaTensMm. C
APYroM, OHa ABASETCH C/eNCTBUEM CY-
IIECTBYIOIICH IMPAKTHKU OOpalleHHs C
PAO, uHamnpaB/ieHHON Ha AMWTe/NbHOE
XpaHeHHe OTXO/OB, a He Ha WX OKOH-
yaTeslbHYIO  M3onsLnio. Bcaeactsue
3Toro 3¢ EeKTUBHOCTb IIPHUMEHeHHUs
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CYIIECTBYIOMMX TeXHO/IOTHUECKUX CXeM
Ans 3a7a4  OKOHYATeNbHOM H3O/SLIMU
He ornpenereHa.

Bce 310 06BsCHSACT 3KOHOMMHUECKH
Hes(ppeKTHBHOe TMpHMeHeHWe B Ha-
cTosllllee BpeMsl YaCTHBIX TeXHO/IOTHM
AN KOHKPETHBIX OTXO/IOB KOHKPETHO-
ro MpearnpuATHA U e/laeT HeBO3MOXK-
HBIM TIpOBezeHre B MacluTabax oTpac-
MM eAWHOW TUIIOBOM IOATOTOBKU CY-
IIeCTBYIONIMX OTXO/IOB K 3aXOpOHe-
HUIO.

[nsi oueHKN OGBEMOB [MOCTYI/ICHUS
repepaboTaHHbIX U YriakoBaHHbIX PAO
Ha 3aXOpPOHeHHe HeoOXOAMMO [AeTa/lbHO
paccMOTpeTh CIEKTP HAKOI/IGHHBIX U
06PasyIoLIMXCs OTXOIO0B, a TaKKe Cylle-
CTBYIOLINE TeXHOIOTUHU T10 TepepaboTKe
TeX WY UHBIX TUIIOB OTXOZIOB.

OLIeHKY OMNTUMa/IbHOCTH BapHaHTOB
nepepabotkn PAO  uenecooGpasHo
MMPOBOAUTh MO ABYM Pas3/IM4HbIM Tapa-
MeTpaM — MMHUMM3ALMK CTOMMOCTH
repepaboTKU WM MUHUMH3ALIMK obpa-
3oBaHuA KoHeuyHbIx PAO.

[lnsi mpoBeeHWsl TaKOM OLICHKH pas-
paboTaHa 3KOHOMUKO-MaTeMaTUJyecKas
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Puc. 2. Croumocts noaroroBkn PAO Kk oKoH4YaTe/IbHOH H3O/IALHH B 3aBHCHMOCTH OT
TeXHHYeCKHX pellleHHH

MOJe/lb, TO3BO/IA0IIaA OIrpeae/daTb OIl- 3BO/1AeT YUMTbIBaTb CTOMMOCTHbBIE TIlapa-

THMa/ibHbIe 11enouky rmoarotoBku PAO K MeTpbl MepepaboTKy pPa3nyHbIX KaTe-
OKOHUaTenbHOM u3onAimu. Moaenb no-  ropuit PAO no anbTepHaTUBHBIM lie-
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[IOUKaM, OLIeHWBaTb BpeMs HeoOXoau-
Moe Ha noarotoBky PAO, a Takxke orn-
penenatb W3MeHeHue VaenbHOM aKTHB-
Hocti PAO B 3aBUCMMOCTH OT MpuMe-
HAeMbIX TexHonorwii. [lomuMo aToro
Mo/ienlb YUHThIBaeT M3MeHeHre OObEMOB
PAO B npouecce rnepepaboTKU U TIO-
3BO/IAET OIlpedeniTh TPeOYeMbIil THII
yrakoBok a1 PAO.

C wucrionb3oBaHyeM pa3paboTaHHON
Moflen  TMpoOBeJeHa  CpaBHUTe/bHast
OLIeHKa a/lbTepHATUBHBIX CXeM Ilepepa-
6otkru PAO:

® UK/ TepepabOoTKU KUAKKUX pa-
AMOAKTUBHBEIX oTxX0zm0B (2KPO), mpu
KOTOPOM KOHEYHOM (POpMOH OTXOI0B
OymeT SABAATbCA Pa3/IUTbIE B KOHTEH-
Hepbl COMeBOM I71aB, a TaKke Ipearo-
faraeTcs  IIMPOKOe  UCIOMb30BaHHe
TEeXHO/IOTUM TIPeCcCOoBaHUs  TBepablX
PAO (TPO). [laHHas cxema mnoapasy-
MeBaeT nepepabotky PAO Haubonee
[ellleBbIM CITIocoOoM, 6e3 HCIoAb30Ba-
HUA Haubo/ee MPOU3BOAUTE/NBHBIX U
COBpPEMeHHBIX pellleHull o TMepepa-
OOTKe OTXO/IOB.

e 111K niepepabotku PAO, npu Ko-
TOPOM KOHedHo! ¢hopMoM Mepepabo-
taHHbIX KPO OGymer sABAATbCA lLie-
MEeHTHBIM KOMITayHZ B KOHTelHepax
tunia KPA/l, KM3 unmu H3K, a npeas-
ro/1araeTcsi MCIIo/b30BaHHe YCTaHOBOK
CHKWTMaHWA U I/1a3MEHHOTO CXKHTaHHs
ans nepepabotku TPO. T[lpumense-
Mble B [JaHHOM CXeMe TeXHO/IOTUU
obecrnieurBaloT Gosblive KO3 PULIH-
eHTbl CHMXKEHHsI OOBEMOB I10 OCHOB-
HeiM BuaaM PAO.

[na  paccMOTpeHUs — BapHaHTOB
[MPUMEHEHUs] YKa3aHHBIX KOMIT/IGKCHbBIX
LIMK/I0B Tepepabotku PAO Gbina mpo-
Be/leHa OlleHKa 3Q¢eKTHBHOCTHU CO-
CTaB/AIIMX UX TEXHO/IOTMUECKOM pe-
meHut no noarotoBke PAO kak c
TOYKH 3PEHUs] CTOMMOCTHBIX XapakKTe-
PUCTHK, TaK M C MO3WLMH COKpalleHH s
o6bémMoB PAO mnoanexammx 3axopo-
HeHuto. Hiizke npencraBaeHs rpadprku
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OTpazkalollre 3TU XapPaKTePUCTUKHU /s
PasAMUHBIX CYIIECTBYIOMIMX TEXHO/IO-
ruii noarotoBky PAO.

PesynbTaThl CpaBHUTE/BHBIX OLIGHOK
paccMaTpuBaeMbIX CxeM TepepaboTKH
npvBeseHs! B Tabn. 1—4. [lpu nepeoi
cxeme riepepabotk PAO, oxuaaemble
06béMbl PAO K 3aXOpOHEHUIO C YUETOM
KOHTeHHepH3alliy COCTaBAT:

OueBHAHO, YTO TPHU AAHHOM CXeMme
repepaboOTKU  3HAUWTe/lbHas  4acThb
PAOQO ymapuBaeTcs B COMeBOM KOHLIGH-
tpaT (CK), uTo MoXeT co3aaTh psad A0-
MO/THUTENbHBIX TPYAHOCTEM Ha Moc/e-
ayiommMx 3Tanax obpamenus ¢ PAO.
[ToMrMO 3TOro, AOBO/MBHO 3HAUYMTE/Ib-
HbII OOBEM OTXOAOB B 3TOH CxeMme
TpebyeT OKOHYATe/bHOM H3O/SLMU B
[OPOTOCTOSANIUX U HU3KO3(p(PeKTHB-
HBIX, C TOUKM 3PEHUs HCIIONb30OBAHMS
CcBOOOAHOTO OOBbEMa Kerne306eTOHHBIX
KOHTeNHepax.

[lpu BTOpOI cxeMe TmepepaboTKu
PAO, oxuaaemble o6néMbl PAO K 3a-
XOPOHEHHUIO C YUETOM KOHTEMHEepPU3aLU
COCTaBHAT:

[lpu maHHOM cxeMe TepepaboTKu
BO3pacTaeT 07 KOHTeHMHepOB TUIla
KM3 u 3aMeTHO CHMKaeTcsi KO/TMYEeCTBO
kiaerein 1 H3K. PasHulla B KOHEUHBIX
obbémMax PAO K 3axopoHeHHio 00y-
C/IOB/IeHa OTCYTCTBHMEM B CXeMe TeXHO-
nornu raybokoro yrapusanus 2KPO B
CK, uto yBenMurBaeT OOBEM KOHEUHBIX
PAO.

Kak Hanbornee npuemniemsle npeana-
raioTcsi KoHterHeps! tiia KM3 n KPA/I
1,36 ans PAO c ymensHOM akTHBHO-
cThio, He npebimaomeit 10° Br/kr;
kaety tvna K/1-6 ans PAO ¢ yaensHort
aKTHBHOCTBIO He mpesbimaomeit 10°
Bk/Kr, yrnakoBaHHBIX B Oouky; H3K —
ans PAO ¢ aKTMBHOCTBIO MpPEBbIIIAO-
weit 10° BK/Kr.

3akaoyeHune

1. [pu nepepabotke ¥ Mocaenyio-
meMm obpamieHud ¢ PAO B Lensx ux
OKOHYATe/IbHON H30/ISILIK BO3MOXKHO



Tabmua 1

Ouenka 06bémMoB ynakoBanusix PAO npu nepepa6otke 450000 m*

pa3anuHbix THnoB PAO no nepBo#i cxeme

Tun xomnayuaa conb LIeMeHT OO6wmuii uror,
Tun KoHTelHepa Knertnb, M Kyo +-,M Ky0 | 2KB,m ky6 I Mert,M Ky6 M Ky0
HAO 1140 84 897 86 038
CAO 29 529 1 810 15018 5196 51 553
O61umit utor 30 669 1 810 15018 90 093 137 590

Tabmmua 2

KonnyectBo KOHTeHHepOB pa3/AHYHbIX THIIOB NPH NepBoi cxeMme nepepaborku PAO

Tun KomMnayHaa conib LIeMeHT OO6wmuii utor,
Tun KoHTelHepa Kners, r +-, IIT KB, wr Mer, wr iigy
HAO 950 0 0 27 386 28 337
CAO 24 607 787 10 012 1676 37 082
O6uwmit utor 25557 787 10 012 29 062 65419

Tabmmia 3

Ouenka 06bémoB ynakoBanueix PAO npu nepepa6orke 450000 m>

pasauuHbix THoB PAO no Bropo# cxeme

Tun komnayHaa conb LIEMEeHT OO61ui UroT,
Tun KoHTeliHepa Knern,m Ky6 +-,M Ky | 2KB,m Ky6 | Mert,m Ky6 M Ky6
HAO 71404 71404
CAO 11 875 41 517 7 260 24 036 84 688
O6uwmit utor 11 875 41 517 7 260 95 440 156 092

Tabnuua 4

KonnyecTBo KOHTeHHepOB pa3aHYHBIX THIIOB IPH BTOPOH cXeMe nepepaborku PAO

Tun KomMnayHaa conb LIEMEHT OO61ui uror,
Tun KoHTeliHepa Knerts, mur +-, IUT KB, wr Mer, it mT
HAO 0 0 0 23033 23033
CAO 9 896 18 051 4 840 7 754 40 540
OO6uwit uror 9 896 18 051 4 840 30 787 63 574

HICTIO/Tb30BAHME DPAa3/IMYHbBIX TEXHO/IOTH-
yeckux perieHun. [l OLIeHKU Liesieco-
OOpPasHOCTH MCIIONB30BAaHUA TeX WU
VHBIX TEXHO/IOTMI, a TaKkKe OINTHUMM3a-
LIMKM BCEM CXeMbl MpeaoXeHO HCIIOoNb-
30BaHME  SKOHOMHUKO-MaTeMaTH4eCKOM
Mozend. MogenpoBaHre  MO3BOIWT
OIepaTHBHO OLIGHHTh 3aTpaThl Ha IPo-
BelleHWe TeX WM HHBIX OIepaluii ¢
PAO a Takxke lienecoobpa3HOCTb Tpu-

MEHeHUs] TeX WU MHBIX TEeXHO/IOTHH.
[ToMHMMO OLIGHKM CTOMMOCTH Ilepepa-
6otku PAO Mozernb 1osBo/sieT OLIHUTh
BpeMsi HeoOXOoauMMoe Ha I[IpoBedeHUe
TeXHO/IOTUYECKMX Olepalivii, a TaKXKe
Y4ecTb MaKCHUMA/IbHYIO [MPOU3BOAUTE!Tb-
HOCTb 0OOPYIOBaHUS.

2. IlpoBeneHa oOLeHKa Lieecoob-
PASHOCTH TTPHMEHEHUs] TEeXHO/OTHH Ile-
pepabotku PAO ans 3axopoHeHus, Mo-
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KasaBlllas, YTO MPHOPUTETHBIMH TeXHO-
MOTMUYECKHMU CXeMaMH SIB/IAIOTCS:

[lpu nepepaboTke HMOHOOOMEHHBIX
cMonl - TmepepaboTka TYTEM MHOTO-
CTyreHuyaTolt (UALTPALIMM B COCTaBe
uHbix rpyrn 2KPO. CrouMocTs Takoi
nepepabotku B 200 pa3 HiKe anbTep-
HATUBHOTO BapUaHTa I/1a3MEHHOTO CXKU-
ranvs. C TOUKM 3peHrs O0ObEMOB obpa-
30BaHHsA KOHEUHBIX KOHAUIIMOHWPOBAH-
HeIX opM Haubonee 3PPEeKTHBHBIM
criocobom siBsietcst cxkuranve MOC B
I71a3MeHHBIX T1edax. DToT MeTtoa B 250-
300 pa3 adphekTrBHEE M0 CPAaBHEHUIO C
anbTepHaTUBHBIMU. KpoMe Toro, cxkura-
HUe T103BO/IsIeT rnepepabaThiBaTh CMO/IbI
pa3HOM aKTUBHOCTU B TO BpeMs Kak
MHOTOCTYIeHuatass pu/IbTpaLms — pac-
CUuWTaHa TOMbKO Ha HH3KOAKTHUBHbIC
(HAO) cMorsl.

[lpu nepepaGoTke KYGOBOro OCTat-
Ka, Kak MO CTOMMOCTHBIM, TaK U M0 OOb-
&MHBIM TapaMeTpaM Haubo/iee BHIroa-
HBIM BUAWUTCS €ro YrapuBaHUe /10 co/e-
BOro KoHLeHTpata. Ho 3ToT Metoa He
MO3BO/IAET TMPOBECTH lIeMeHTUPOBaHHe
OTXOZIOB, YTO HaK/IalblBaeT OrpaHuye-
HHMSf Ha MX OKOHYaTebHYIO u3osLmio. B
ciyyae  LIeMEeHTUPOBaHMS — KOHEYHOM
dopmbl Gornee 3¢pPeKTHBHBIM MeTOIOM
AB/AeTCd MX MpeaBapHUTe/bHOe A0VIIa-
puBaHue a0 coneconepxauus B 700-

800 r/n c mocneayomMM LIEMEHTHPO-
BaHUeEM.

[lepepabotka opranuueckux 2KPO
10 CTOMMOCTHBIM TTapamMeTpaM BhIroaHee
Mpy  MpOBeAeHWd MOHHOTO ob6MeHa.
Stot Meton B 30-40 pa3 aemierne cku-
ranus 2KPO. Tlo mapamerpy o6béMa
KOHeuHbIx popM cxkuradve B 50-70 pa3
addreKkTHBHEe HOHHOIO OOMeHa.

[Ipy nepepaboTke HU3KOCOMEBBIX
PAQO Hauboree BBIrOAHBIM Kak C I103U-
LMK CTOMMOCTH, TaK W C TO3ULIMKN OOBE-
MOB K 3aXOPOHEHHIO SAB/SETCS MeTo
MHoroctyrneHuaroi dpuabtpaimu 2KPO.

[lpu nepepabotke ropiounx TPO
Hanboree 3¢pHeKTUBHBIM 10 CTOHMMOCT-
HBIM TIOKa3aTes1sM SfB/SETCH MpPeccoBa-
HUE C TOC/IeayIolMM LIeMeHTHPOBaHU-
eM, HO 3Ta TeXHO/IOTH 3HAUMTe/IbHO Me-
Hee 3eKTHBHa C TIO3WLMH OOBEMOB
KoHeuHbIx popM. CTOMMOCTh CKHTaHUs
TPO B 2 pasa mpeBblillaeT CTOMMOCTh
rpeccoBanus, HO B 25 pa3 adpdperTur-
Hee no Kputepuio o6béMa PAO K saxo-
POHEHHIO.

3. [NokasaHo, YTO TMpHUMEHeHWe B
npotiecce noarotoBku PAQO Hauboree
MepPCreKTUBHBIX PellleHri, HeCMOTPs Ha
Goree BBICOKYIO CTOMMOCTb, TO3BO/ISET
cyiecTBeHHO cHU3uTh 06béM PAO moa-
feXKalliX  OKOHYATe/TbHOM  MU3O/ISLIMM.
rMAB
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