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A3zapsH B. A,, K.T.H., poueHT, XXykoB C. A, A.T.H., npodeccop
(FBY3 «KpnBOPOXCKMI HauMOHanbHbIA YHUBEpPCUTET», I. Kpusoi Por)

NPOBJIEMA FEHEPAJIN30BAHHOW CUCTEMbI YNPABJIEHUA
KAYECTBOM PYAONOTOKOB KAPbEPA U EE AJITOPUTMU3ALNA

OnpepeneHbl paKTopbl M 0COGEHHOCTU KoNe6aHNA KayecTBa Xene3o-
PYAHOro cbipbsi B Kapbepax ropHo-o6oraTuTenbHbiX KOM6MHaToB Kpu-
B6acca Bo B3aMMOCBSI3M C COCTAaBOM M PUTMUYHOCTbIO paboTbl Kapbep-
Horo o6opyaoBaHusa 1 TpaHcnopTa. OnucaH npMHUUn ¢opMUPOBaHUS
pyAonoToKoB B Kapbepax. [IpeacTaBneHa xapakrepucTuKa npouecca
o6oraweHus pyabl. ChbopMmynupoBaHa npo6nema co3gaHus reHepanu-
30BaHHOM o6LEeKapbepHO CUCTEMbI YNpaBJ/iIeHUsl Ka4eCcTBOM pyaono-
TOKOB M NyTu ee pewieHus. N3noxkeHa nocnenoBaTeNlbHOCTb airOPUT-
MM3auUM pelueHus npo6neMsbl.

KnioueBbie cnoBa: pyaa, BCKpbila, Kapbep, NOrpysKa, TpaHCNopT, py-
AOMNOTOK, yNpaBJfieHWe KauyeCTBOM, afirOPUTM.

Mpo6neMa n ee cBA3b ¢ npaKTU4ecknMm 3apgavyamu. ObecneyeHme
HeobXx0oMMOro ypoBHS KauyecTBa pyAabl M cTabunumsauum npenenos ero
KonebaHWM B pynonoTOKe SIBNISIETCS MO BAaXKHOCTU, CJIOXKHOCTU U MacLu-
TabaM akTyanbHoWn npobnemMon. Heob6xoQMMoOCTb CTPOroro n yCToM4MBOro
COOTBETCTBUSA KayecTBa CPOPMMPOBAHHOIO PYAOMNOTOKA 3afAaHHbIM Ka-
YeCTBEHHbIM MOKa3aTenaM obycroBieHa TeEM, YTO OMNTMMaJIbHbIE PEXMU-
Mbl oboraweHnss MoryT 6biTb 06ecneyeHbl TOSIbKO MPU XECTKO OrpaHu-
YEHHbIX OTKJIOHEHUAX COAEPXKAHMUS MOME3HOr0 KOMMOHEHTA WUMEHHO B
3TOM MOTOKE, @ He MO0 Ka)[oMy B OTAE/IbHOCTU, COCTaBAAKLWMM €ro, 4YTo
ABNAETCA XapaKTepHbIM ana coBpeMeHHbix [OKoB.

AHanm3 uccnepoBaHui. Ha cerogHSaWHWA geHb pa3paboTaHbl U
BHEOPEHbl B MPON3BOACTBO Pa3fiMyHble CUCTEMbI, KOTOpPbIE UMEKT 3ne-
MEHTbI YyNpaB/ieHNs Ka4eCTBOM PyA0NOTOKOB KapbepoB: aBTOMATU3NPO-
BaHHas cuUcTeMa ynpaBJieHUs FOPHO-TPAHCMNOPTHbIM KomnnekcoM (ACY
MK) «KAPBEP» komnauuun «BUCT pynn» [1], cuctema pucnetuepusa-
LUK aBTOTpaHCMNopTa U KoHTpons pyaonotoka «MHTEMPA»-«HEBO» [2],
aBTOMAaTM3MPOBAHHAs KOPMOpPaTMBHAas CUCTEMA YMNpPaBiIEHUS FEOTEXHO-
NIOTMYECKMM KOMMJIEKCOM HAa OTKPbITbIX pa3pabotkax «IXXETbITAPA»,
CMCTEMa TOPHO-TPAHCMNOPTHOW AucneTyepusauumn «ABTO» (KasaxcTaH)
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[3]; cuctema «KAPAT» n «KAPAT-M» (ULHUUKA, P®), cuctema «KBAP-
LUNT» (MHITOK), «Komnnekc-AT» n «TEPMEC» (CeslOK) (YkpawuHa) u ap.
[4]. Cuctema komnauum «Quebec Cartier Mining» (KaHapa) umeet
LEHTPaNbHbIN BbIYLEHTP, YNPaBASOWMN Kak camocBanamu, Tak n 90
rpynnamu obopynoBaHus ¢abpuku, a KpoMe Toro, ApobunbHbIM oTaene-
HMEM M npoueccamMm oboralleHuns xenesHon pyabl. [laHHas cuctema 06-
napaet BCEMWU Npu3HaKaMu rnobanbHoOM cucteMbl ynpasneHus. OgHoun
N3 COBPEMEHHbIX pa3paboTok B 06/1aCTU FrOPHO-TPAHCMOPTHOW AuMCneT-
yepusaumm sasnseTcs KomnbtoTepHas cuctema RAN oupmbl «Pincot,
Allen and Holt Inc.» (CLUA). Takxe B CLLIA pa3paboTaHbl cucteMa aBToO-
MaTUYecKoro ynpaeneHusa aetocamocBanom (CAYA) komnaHuum «Unit Rig
Equipment», u cuctema DISPATCH komnanum «Modular Mining
Systems», ncnonbsyemon Ha 105 kapbepax 1 25 waxTax. 3Ta KOMNaHuA
ABNAETCA BeOyLlen, ee [0S HA PbiIHKE CUCTEM AUCMEeTYEepPU3aLmnm cocTa-
BnsieT nopsgka 90%. Haumnasa ¢ 1983 ropa, Boinyckaet ceoto ACY I'TK
KaHagckaa komnaHua «Wenco International Mining Systems» [5]. MO
CepBepoOB NMPUJIOKEHMN C MOMOLLBIK CneumanbHO pa3paboTaHHbIX TEXHO-
nornn UMP.NET obpabaTbiBatoT BXogHY MHPOpPMaLMI, a Ha cepBepax
6a3 paHHbix ORACLE xpaHuTcs BCcs uHpopMaums o pabote obopypoBa-
Hus. N0 paboumnx MecT Ha 6a3e NI XRTL Explorer, B3anMogencTeyeT ¢
6a301 AaHHbIX Yepe3 cepBep NPUIOXKEHUN N CUCTEMbI CBSA3N TPAHCNOPTa
C ANCNETYEPCKUM LIeHTPOM (TpaHKUHIroBas cucTema paanocssasu TETRA)
[5]. Bbicokas TouHoCTb nnaHupoBauus NP gocturaetcsa Takxe 6naropa-
ps NPUMEHEHMIO NPOrPaMMHOI0 KOMMJIEKCa MMUTALMOHHOIMO MOLENnpo-
BaHuA paboTtbl [TC kapbepoB «CEBADAN» (MMNMK «CEBADAN») pna ka-
PbEpPOB C aBTO-, -4 U KOMBUHMPOBAHHbLIM TPAHCMOPTOM.

OpHaKo pacCcMOTPEHHble CUCTEMbl MPEUMYLLECTBEHHO aaanTupo-
BaHbl, TM60 K PyHKUMAM cOOCTBEHHO AMcneTyepmusaumm, nmbo K ynpas-
NIEHUIO Ka4YeCTBOM MPOAYKLUMUN B OTAENIbHO BbIAENSIEMOM FPy30MN0TOKE U3
MHOXECTBa, CyLlecTByoWwmMx B rybokmx kapbepax [OKos, He obecneun-
Bas ynpaB/ieHUs obLieKapbepHOro.

MocTaHoBKa 3apaHmMsA. Heob6xooMMOCTb NPUMEHEHUSA reHepanm3o-
BAaHHOM CUCTEMbI YNPAaBNEHNS Ka4eCTBOM 00LLEeKapbepHbIX PYAOMNOTOKOB
obycnoBneHa 06beKTUBHbIMU pakTopamMu. B kapbepax Tpebyemoe cope-
p>XaHWe NOoNIe3HOro KOMMOHEHTa B pyae obecneymBaeTcs, Kak npaBuno,
NULWb B CPEAHEM 3HAYEHUN B HEKOTOPOM 3HAUYUTESIbHOM BPEMEHHOM WH-
TepBane (cyTku, Mecsu). BHyTpu e 3Toro nHTepBana cogeprkaHue no-
Ne3HOro KOMMOHEHTA KonebneTcsa, HepeaKo BbIXOAs 33 npeaenbl gonyc-
TMMOro gMana3oHa. [1o3aToMy OCHOBHOM 3a4a4vyen CO34aHUA reHepanunso-
BaHHOM CUCTEMbI YNPaB/IEHNS Ka4YeCTBOM PYAOMNOTOKOB Kapbepa ABAseT-
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ca obecneyeHne yCTOMYMBO MJIAHOBOMO KayecTBa PyAbl, NOCTYMNawLLen
N3 Kapbepa B LEOM U MUHUMU3ALNSA aMMIIUTYOHbIX U BPEMEHHbIX KoJle-
6aHMM copepXKaHMsa MOe3HOro KOMMNOHEHTa B MOTOKE B rapaHTUPOBaH-
HbIX FPAHMLAX 33[4aHHOrO MHTEpPBana NyTeM MHTErpauuMm BCeX 3/IEMEH-
TOB CUCTEMBI.

lNpMMeHeHMe TaKoW CUCTEMbI YNPaBAeHNS Ka4eCTBOM Py[oONOTOKOB
A3aCT BO3MOXHOCTb MAKCMManbHO OMepaTMBHO pearnpoBaTb Ha ntboe
N3MEHEHNE COCTOSIHMS [O00bIYHbIX 3ab60€eB, KOMMJIEKCHO KOPPEKTUpPYS
paboTy BbIEMOYHO-MOrPYy304HOro 060PYyAOBaHNSA B HUX U TPAHCMOPTHOIO
— BO BCEX 3BEHbsAX 00LlEeKapbePHOro pyaonoToKa ana obecnevyeHuns Bbl-
MOJSIHEHMS NTAHOBOIO 3a4aHMS.

Usno)keHne matepmana u pesynbrtatoB. AHanu3 otyetHoctn [0-
Ko Kpuebacca nokasan, HaCKONIbKO BECOMbIM siBNsieTCA npouecc 060-
raleHus pyabl B CTPYKTYype 06Lwmnx 3aTpaT Ha NPOU3BOACTBO MUHEPasb-
HOM nNpoayKumun. Ha puc. 1 npuBeaeHo pacnpeaesieHme 3aTpaT No 0CHOB-
HbIM TEXHOJIOFMYEeCKUM npoueccaM (BCKpbIWHble paboTbl, 40ObIYHbIE pa-
6oTbl 1 oboraweHune) ona CeslOKa, «LOKa, FOFOKa u MonTtasckoro 0-
Ka. M3 gmarpamm BWAHO, 4YTO GOMbLIYK YacTb B 3aTpaTax KaxkOoro ux
3TUX KOMOMHATOB 3aHMMaKT pacxodbl Ha oboraweHue. Ctabmunumsaums
KayeCTBEHHbIX NMOKa3aTesien pyAonoTOKa BbIBOAUT Pacxod 3Hepropecyp-
COB B OMTMMaAJIbHbIN PEXUM.
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B 10 ke BpeMsa cTabunmsaums KayecTBa NPOAYKUUM B €e MOTOKe
3aBUCUT OT MHOXXeCcTBa PaKTOPOB, MMaBHbIMU U3 KOTOPbIX SAB/ISIIOTCS reo-
NOrMYecKne n TexHonormyeckme. 'eonormyeckne cyuwecTBeHHee CKasbl-
BAlOTCH HA LUMKIIMYECKM OPraHM30BaHHbIX NEPBUYHbBIX FPY30M0OTOKAxX Ka-
pbepa (puc. 2). B KOHeYHbIX 3Xe MarucTpanbHbiX KOHBEWEpPHbIX MOTOKax
Hanbonee CyLeCcTBEHHO NposABNATCS BTOpble (puc. 3).
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Puc. 2. KonebaHus cogeprkaHus »enesa MarHMTHOMO B PyAONOTOKe Kapbepa
Ne3 'l MAO «ApcenopMutran Kpueoit Por» 3a sHBapb Mecal 2012 .
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Puc. 3. XapakTep nynbcauun peanbHon 3arpy3ku TpakTa UMNT NHITOKa

Mpwn 3TOM onepaunoHHO-perynmMpoBoYHbin peseps LUMT, kak BugHo
n3 puc. 4 Ha npuMepe 3anagHoro TpakTta MHIOKa, aBnseTcsa BecbMa orpa-
HWYEHHbIM BCNEACTBME HAIMUYNSA MHOXKECTBA «Y3KUX MECT».

Hapsay ¢ 3aTum 1 BCneacTBme BANAHUA OTMEeYEeHHbIX PaKTOpPoB CUC-
TE€Mbl FOPHO-TPAHCMOPTHOM AUCNeTYepu3aunm He MOTyT JOJIKHbIM 06pa-
30M obecneuntb 3pPeKTMBHOE yMpaBfieHWEe Ka4YecTBOM pPyAOMOTOKOB
Kapbepa, HO rNaBHbIM 06pPa3oM — B CBA3U C TEM, YTO B UX CTPYKType He
npenycMOTPEH reHepasin30BaHHbIM B MacliTabax pyaHMKa onepaTuBHbIN
KOHTPOJIb COAEPXaHMSA NONIE3HOr0 KOMMOHEHTa B 3a60sx 1 B cpopMmpo-
BaHHOM pyAOMNOTOKe.

[aHHble Xe MoaennMpoBaHUa UM reoMeTpM3aummn He BCcerga nos-
BOJIAKOT NONy4YaTb JOCTOBEPHYI M CBOEBPEMEHHYI MHbOPMaUUO O AN-
HaMMKe U3MeHeHUs KayecTBa B 3abosix n B pyaonoToke. A oTcyTcTBME
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OOCTOBEpPHbIX CBEAEHUN O COAEPXKaHUM NONe3HOr0 KOMMNOHEHTa B 3ab60-
X N B PYOOMNOTOKE B PEXMME peasibHOro BPeMeHU 3HAUYNTENBHO CHUXa-
eT 30 PEeKTUBHOCTb CUCTEM FOPHO-TPAHCNOPTHON gMcneTyepmusaumu npu
yrnpaB/ieHUN KAa4yeCcTBOM.

Hannuve py4yHOro BBOOA [OaHHbIX B CEpBEpPbl CUCTEM T[OPHO-

TPAHCMOPTHOM OUCNETYEPU3ALNN CHMXKAET UX HAOEXHOCTb U CTaBUT Nof
COMHEHMe aBTOMATU3MPOBAHHOCTb NpoLLecca ynpaBieHus.

MniH. TOHH pyAkI B rog
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Puc. 4. TexHn4yeckmun nMMUT 060pynoBaHua 3anapgHoro Tpakta MHIMOKa

AHann3 PU3NKO-XMMUYECKNX CBOMCTB CbIPbS Xene3opyaHblX Ka-
pbepoB Kpnebacca cBMOeTeNbCTBYET O C/I0XKHOM M HEOAHOPOLHOM CTPO-
€HUW PYOHbIX TEN, YTO BbI3bIBAET 3HAYUTENIbHbIE KONebaHMUs KavyecTBa B
PYAOMNOTOKAxX Npu oTpaboTKe AaHHbIX MecTopoXaeHun. MoaToMy cyuec-
TBYHOLME CUCTEMblI KOHTPOJIS KayecTBa B XeNe30pyAHblX Kapbepax He
obecneymBatoT HEO6XOAMMON TOYHOCTN KOHTPOS COAEPIKAHMS NOSIE3HO-
ro KOMMOHEHTA, He 061afdanT [OCTAaTOUYHbIMU CPEACTBAMU KOHTPOSISA U He
OXBaTbIBAOT OCHOBHbIE 3Tamnbl FOPHOro NPOM3BOACTBA.

OTcyTCTBME KaHanoB CBSA3M OJ1S Nepefayy AaHHbIX Ha LeHTpasb-
HbI cepBep CHMXAT 3GDEKTUBHOCTb CYLLECTBYHOLWMX CUCTEM KOHTPONS
KayecTBa B XXeNe30pyAHbIX Kapbepax.
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lMo3aToMy TONIbKO NPUMEHEeHME reHepann3oBaHHON obLeKapbepHON
TEXHOJIOTMW YNpaB/IEHUS Ka4yeCTBOM PYyAOMOTOKOB KapbepoB obecneyuT
peLLeHne cnenyLWwmx BaXXHeNLWNX 3aaay:

- pacwmpeHus coipbeBon 6a3bl YKpauHbl U NOBbLILLEHUS KOHKYPEH-
TOCNOCOBHOCTU ropHOA00bIBaOLLEN NPOMBILLIEHHOCTH;

- MNOCTPOEHMUS PAUNOHANBbHOM 3KONIOr0-3KOHOMUYECKOW MOLENU
OKos;

- obecneyeHna pexXMMOB pecypco- U aHeprocbepexeHMs ropHo-
oboraTuTeNbHbIX NPON3BOACTB.

TexHonorns ynpaBneHUss Ka4yeCTBOM [OJIXKHA MMOKO pearvpoBaTb
Ha M3MEHEHUSA XapPaKTEPUCTUK PyOOMNoOTOKAa B PeXXWME peasibHOro Bpeme-
HKW, obecneynBas MMHMMaNbHOE 3HaYeHNe Kputepus apodekTusHocTn F.

B cBsiI3n ¢ 3TMM 6b110 pa3paboTaHO HOBOE TEXHUYECKOE pELUEHME.
MNpepnaraembli BapuMaHT MOBUNbHOroO OPOOGUIBLHO-COPTUPOBOYHOIO pa-
avoMmeTtpuyeckoro komnnekca (MOCPK) asnseTcs cuHeprue MobunbHoO-
ro [pobnabLHOrO KOMMJIEKCA M paaMOMeTPUYECKOro cenapaTopa.

OcHOBHbIM TexHonornyecknm npeummywectsom MOCPK sensetcs
ero MobunbHOCTb, KOTOPas NO3BONSET EMY NePEMELLATLCS BCaef 3a no-
ABUraHneMm 3a60s, 3KCKaBMpyeMasi pygHas mMacca 3arpyaeTcs Hemoc-
pencTBEHHO B NMpUMeMHbIN ByHKkep kKomnnekca. lpu aTtoM He TpebyeTtcs
OOMNOJIHUTENbHOE TPAHCMOPTHOE 3BEHO, CHMXKAKTCA KanuTalbHble 3a-
TpaTbl 33 CYET OTCYTCTBUSA HEOOXOAMMOCTU B NOATOTOBIEHHOM MJlOWaaKe
N KanuTaNbHbIX COOPYXEHUSX, B KOTOPbIX pa3MeLLaeTcs CTaluMoHapHbIN
KOMMIEKC COPTUPOBKM.

PyHKLMOHaNbHasa cxeMa MOBbUNbHOro APOBUNBHO-COPTUPOBOYHOO
KOMMJeKCca COCTOUT U3 npueMHoro 6yHkepa 1, Bubponutatensa 2, ppobu-
nKkn 3, BUBpoOrpoxoTa 4, KOHBeNepa 5, NCTOYHMKA MOHU3NPYHOLLETO U3NY-
YyeHusa 6, 4aTyMKa usnyyenus 7, 6noka o6paboTku curHana 8, McnonHum-
TeNbHOro ycTponcTea (wnbepa) 9, pyaHoro otceka 6yHkepa 10, nopoaHo-
ro otceka 6yHkepa 117, pyaHoro KoHBerepa 12, nopogHoro KoHeenepa 13,
CMOHTMPOBAHHbIX Ha 06LEeM Waccu B BUAe eanHoro arperata (puc. 5).
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Puc. 5. ®PyHKUMOHanNbHaa cxemMa MOOUIbHOIO APOOUNBHO-COPTUPOBOYHOIO
paguoMeTPUUYECKOro KoMmneKca

B3opBaHHaa ropHasa Macca 3KCKABAaTOPOM 3arpy»aeTca B NpueM-
Hbin OyHKep, BubGponuTaTeneM nopaeTcsa B APO6USKY, 3aTeM MENKUK
Knacc yaanseTtcsa ¢ MoMolbio rpoxoTa (4), no koHeenepy (5) HagpewerT-
HbI MaTepuan NopaeTcsa B 30Hy U3MEpPeHUs, rae pyaHaa Macca noasep-
raeTca BO34EMCTBUIO raMMa-usnyyeHus. PaccesHHoe ramma-mnsny4dyeHue
perncTpupyetcs gatymkoM (7), curHan c KoToporo noctynaeTt B U3Mepu-
TeNbHbIN 650K, roe GopMUpPYeTCs KOMaHOHbIN UMNYNIbC AN yNpaBieHns
pasgenuTenbHbIM ycTponcTBoM (wmnbep 9). LUnbepHoe ycTpolcTBO pas-
AeNnsieT UCXOQHYI FTOPHYK Maccy Ha NPOAYKTbl 060raleHns U Hanpas-
NsieT B COOTBETCTBYHOLWME DyHKepa.

TeopeTuyeckne paboTbl NO ynpaBfeHUO KavyeCTBOM MPOAYKUMKN B
Kapbepax, npoBeAeHHble B KpMBOPOXKCKOM HaLMOHANIbHOM YHMUBEpPCUTE-
Te nof pykosoacteoM npo¢. beizoBa B.P., n npaktuueckme paspaboTku
Hay4yHoro konnektuea lNpobneMHo-oTpacneBon nabopaTtopmMm KOHTpoONSA
N ynpaBneHUsl KAYeCTBOM MUHepanbHOro cbipbs nNpu MNBY3 «Kpueopox-
CKMW HaUWOHANbHbIN YHUBEPCUTET» CO3[aNN 0O6bEKTUBHbIE NPEANOChIs-
KW Ona co3aaHunsl reHepasM30BaHHOM CUCTEMbl KOHTPOJS U YNpaBiieHus
KayeCTBOM pyAONOTOKOB KapbepoB, KOTopas OyaeT sSIBNSAITbCS OCHOBOW
obLeKapbepPHON TEXHOMNOMNM YNPaB/IEHUS KayeCTBOM PYAOMOTOKOB Ka-
pbepoB.

OcHoBHas 3ajayva CUCTEMbI YNpPaBieHWS KAa4eCTBOM PynoOnOTOKOB
KapbepoB — obecneyeHne 3afaHHON BEJIMYNHBI COAEPXKAHUSA MONIE3HOIO
KOMMOHEHTa U MUHUMM3AUMS ero KonebaHnn B onpeaeseHHOM rpaHuny-
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HoOM auana3oHe. OHa obbeaumHsieT B cebe pelleHne psaaa JOKaNbHbIX 3a-
Aau:

1. ObecneyeHMe OUCKPETHOro ONEPaTUBHOIO KOHTPOJSA KayecTBa B
3abosax MeTopaMu reoPumsnyeckoro onpoboBaHNs U HEMPEPbLIBHOIO KOH-
TPONS KayecTBa B PYAOMOTOKE C LEsbi MNOJIYyYEHUS [OCTOBEPHbIX OAH-
HbIX O COOEPXaHUN NONEe3HOr0 KOMMOHEHTA;

2. Co3paHuMe KaHaNIoB HAAEeXXHOW CBA3M Ana nepenadun nHeoopma-
LMK 0 pe3ynbTaTax 0NepaTUBHON0 KOHTPONA Ka4yecTBa HAa LEHTPaNbHbIN
cepBep;

3. MpunBsA3Ka BCeX BbIEMOYHO-MOMPY304YHbIX U TPAHCMOPTHbLIX eaun-
HUL obopyamoBaHMs K cuctemMe rnobanbHoro nosnumoHupoBanus GPS ¢
LeNbi0 KOHTPOJIS UX MOJIOXKEHWS U MOCNENYOLWEro ynpaBleHus uMu;

4. Co3paHne 06beagMHEHHbIX KaHanoB 06paTHOM CBA3WM aucneTyep-
CKOr0 MyHKTa CUCTEMbI C 3KCKABaToOpaMu M aBTOCAaMOCBaNlaMU C LEeNbHo
ynpaBneHus npoueccoM G¢OpMUPOBAHMS PYOOMNOTOKOB.

5. MporpaMMHas KOPPEKTUPOBKA HArpy3Ku Npu OTKJIOHEHUWN Kaude-
cTBa B 3a605X OT pac4YeTHOr0 3HAa4YEHMS MU B PYAONOTOKE OT MJIaHOBOTO.

[ns anropnutMM3aunm gaHHbIX UccnegoBaHui bbina pa3paboTaHa
crnenylLwas CTPYKTYPHas CXeMma, 0TpaXkakL,aa OCHOBHbIE 3Tanbl UX Bbl-
NOJTHEHUS puc. 6.

CornacHo nNpuBeneHHOMW CXeme, Ha MepPBOM 3Tane MPOU3BOAMIICS
KPUTUYECKMU 0630p CMCTEM YyMNpaBiieHUA Ka4yeCTBOM B PyAOMOTOKAX Ka-
PbEPOB N CUCTEM KOHTPOJIS Ka4yeCcTBa, PaCCMATPUBANMUCh XapaKTepUCTu-
KN PU3NKO-XMMUYECKUX CBOMCTB Cbipbs XenesopyaHbix NOKoe Ykpau-
Hbl, @ TaKXe ONpeaensiInCb OCHOBHbIE LENM U 3a4ayn ynpaBieHns Ka-
4YecTBOM B pynonoToKax KapbepoB. [lpon3Boguncsa aHanus pasnuyHbIX
CUCTEM TOPHOW gMcneTyepusaunm ¢ TOYKM 3PEeHUss BO3MOXKHOCTU UCMO-
Nb30BaHUA UX B AaNIbHENLIEM KaK 3/IeMeHTa reHepann3oBaHHOM TEXHO-
oMW yNpaBneHMs Ka4eCTBOM PyLONOTOKOB Kapbepos.
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AHanmm3 CynieCcTBYIOIMX CHCTCM YNPABJICHHS Ka4CCTBOM PYJOTIOTOKOB KaphCpOB |

12

XapakTepUCTUKH (PH3UKO-XHMHUUYCCKUX CBOHCTB Kene30pyaHoro ceipbs ' OKoB YkpauHsl,
ONPEETSIONINE OCHOBHBIC LIETH U 33241 YIIPABJICHHUA Ka4e€CTBOM PYAOIOTOKOB KapbepOB

v

HccnenoBanne u kinaccupuKanys TECXHOJOTHYCCKHX M TCXHHYCCKUX (pakTopos,
BIMAIOIMX HA 3¢ ¢CKTHBHOCTH YIPABICHAIL KAYCCTBOM PYJOIOTOKOB KapbCpOB

/ \
Hccnenosanue u xnaccuduxamms Paspaborka MaTeMaTHICCKHX MOZIENICH CTATHICCKOM
cnoco60B CTaOHIHM3aHUU KA9CCTBA IPU M JUHAMMYCCKOH CTaOMIM3AIMH KAYCCTBCHHBIX
(dhopmupoBanHMH pyIOIOTOKA XapaKTCPHCTHK PYJONOTOKOB Kapbepa.

v v

HccnenoBanue BiMsiHUs IEpUOa O6ocHoBanME IEproOa OPOOOBaHMS KAYCCTBA B
onpoboBanus 3200¢B Kapbepa Ha 3a00s1X Kapbepa Ha OCHOBE CTATHCTHICCKHX
nokaszaresns npudsu 'OKa JIQHHBIX O COJCPIKAHMH MOJIC3HOT0 KOMITOHCHTA

v v

CuHeprus cucteM KOHTPOJIS U YIPABICHUSA KaK OCHOBA TEXHOJIOTHH YIIPABICHHA
Ka4eCTBOM

/\

Pa3paborka cTpyKTypHOIi CXCMBI MoOunbHBIA APOOUIBHO-COPTHPOBOYHBIH
TCXHOJIOTHH YIIPABJICHUA KA9CCTBOM KOMIUICKC KaK 4acThb TEXHOJIOTUH yIIPABICHUS
JKENE30PYTHOTO CHIPBS B YCIOBHAX Kapbepa KaueCTBOM B PyJOIOTOKAX KapbepoB

v v

Ipuampmsr dopmupoBaHus Kputepuu OICHKH TOYHOCTH ONICPATHBHOTO KOHTPOIS M
PYAOIOTOKOB KapbepoB C —»| 3¢ dexTHBHOCTH yIpaBICHAS KAYCCTBOM JKEIIC30PYIHOTO
3aJaHHBIMHA TTOKA3ATCIAMHA CBIDBSL B PYAOIIOTOKAaX Kapbepa

v v

O6ocHOBaHME 11E1eCO00PA3HOCTH IPHMEHEHHS TEHEPATM30BAHHON TEXHOIOTHH
YIIPaBJICHHS Ka4eCTBOM PYIOMNOTOKOB KapbepOB

/\

TeXHHKO-9KOHOMHYECKOE 0OOCHOBAHHE TexHONOrNIecKas ¥ SKOJOrHIECcKas OLCHKA
TIPUMCHCHHUA KOMIUICKCHOH CHCTEMBI 3¢ PEKTHBHOCTH HCTIONH30BAHAA CHCTCMBI
KOHTPOJIA ¥ YIIPABJICHUA Ka4€CTBOM KOHTPOJIA M YIIPaBJICHHA Ka4€CTBOM

PYAOHOTOKOB KapbepOB MHHCPAIBHOTO CHIPb

v v

[TapameTpuueckas amantanus K IPOU3BOACTBCHHBIM YCIOBHUAM U BHEIPCHUE 00IICKapbEPHOM
TCHEPATN30BaHHOM TEXHOJOTUH YIIPABJICHUA KAYECTBOM PYIOIIOTOKOB KOHKPETHOIO Kapbepa,

Puc. 6. CTpykTypHasa cxeMa uccnenoBaHuim U X anroputMu3saumnm

BTtopown aTan BKNK4YaeT UccnenoBaHue U KnaccupumKkauuw ¢akro-
poOB, BAUSAIOLWMX HA TOYHOCTb ONEPATUBHOIO KOHTPONS U 3PDEKTUBHOCTD
ynpaBfeHMs KayeCcTBOM B pPy[o0noTOKax KapbepoB.. [1pn aTom uccnenyoT-
cs paKTophbl, BANAKOWME HA TOYHOCTb KOHTPOA KaYyecTBa MUHEPANbHOIO
Cbipbsi B MacCuBe, MPU KapoTaXke CKBaXWH, B 3aboe, nocsie B3pbiBaHus, B
NOTOKE, Ha KOHBEMEPHOM NEHTE.

Takke Ha 3TOM 3Tane B6bIN UCCNedoBaHbl TEXHONMOrMYeckme dak-
TOpPbI, BAMSIOLWME HA KAaYeCTBEHHbIE NOKAa3aTenn pyaAonoTOoKOB, pacCMoT-
PEHO BAUAHWE HECTAOMNBHOCTM KayecTBa MMHEPASIbHOMO Chipbs Ha Mo-
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KasaTtenun oboralieHuns, a TakXe UCCNen0BaHO BAUSIHUE Ka4yeCTBEHHbIX
XapaKTEPUCTUK PYOONOTOKOB Ha TEXHWKO-3KOHOMMYECKME MNOKa3aTesnmu
ropHo-oboraTutTenbHbiX KOMOMHATOB. TpeTui 3Tan rnaBHbIM 06pasom
COCPefoTO4eH Ha pa3paboTKe MaTeMaTUYECKMX MOAesiem MpoLeccos
cTabunmnsauum KavyecTea pygonoToKoB Kapbepa. B naHHOM pasgene pas-
paboTaHa MaTeMaTMyeckass Mogenb CUCTEMbl YNPAaBIEHUS Ka4yeCTBOM
PYAOMNOTOKOB Kapbepa C UCMOIb30BaHUEM TEOPUM yNpaBneHUsl, MaTeMa-
TMYecKas MoAeflb CTabunmsaumm KavyecTBEHHbIX XapaKTEePUCTUK pPyno-
NMOTOKA, BbIMOMHEHO MCCNeAoBaHWe CNy4YanHOro npouecca, OnucbiBaKo-
Lero cogepkaHue nosie3Horo KOMNOHeHTa B PyOONOTOKe C Lesnbl ero
NMPOrHO3MpPOBaHMS M nociepywen ctabunmsaunm konebaHun. Bropas
YyacTb TpeTbero pasfgena pa3pabaTbiBaeT obocHOBaHWE nepuopa onpo-
6oBaHNA 3ab60eB Kapbepa: Ha OCHOBE CTAaTUCTUYECKUX AAHHbIX U MO KPU-
TEPUIO MMHUMM3ALMKN NOTEPM MHPOPMaLMKM, @ TaKXKe B HEN MPOBEAEHO
nccnepoBaHve BAMSIHUA nepuopa onpoboBaHMs Ha nokasaTtesnb Npubbl-
NN ropHo-0b0oraTUTeNIbHOro KOMbMHaTa.

YeTBepTbi 3Tan nocBsiLeH MOO6MIbHOMY APO6UIIbHO-COPTUPOBOY-
HOMY pPaANOMETPUYECKOMY KOMMJIEKCY, KOTOPbIM pacCMaTpPUBAETCS KakK
COCTaBHasa 4acTb FeHepasM30BaHHON TEXHONIOrUM YNPABNEHUS KauyecT-
BOM PYyOOMNOTOKOB »XeNe30pyAHOro Kapbepa: onnucaHo BnaunsiHue addek-
TUBHOIO S4€PHOr0 HOMEpa Ha NpoLecc pagMoMeTPUYeCKON COPTUPOBKMU
XKene3opyaHoro cbipbs B 3aboe Kapbepa, pa3paboTaHa ¢yHKUMOHanNb-
Has cxeMa, anropmTM U MeTononornsa NpMMeHeHnsa MobunbHoro opobu-
NbHO-COPTUPOBOYHOIO PAANOMETPMUYECKOrO KOMMJIEKCA, @ TaKXe Npous-
BeAeHo obocHoBaHue ucnonb3oBaHua MIOCPK B ycnoeusx xxenesopya-
HOro Kapbepa. PaccMoTpeH TeEXHONOrMYECKMIN, IKOHOMUYECKUIN N 3KON0-
rmyecknin sadPeKT, NoayyaeMbln 0T NPUMEHEHNSS MOBUIBHOIO APO6UIIb-
HO-COPTMPOBOYHOI0 PAaAMOMETPUYECKOr0 KOMMJIEKCa.

MATbIM 3Tan nocBswWweH pa3paboTke PyHKLUNOHANBbHOM CXEMbIl U an-
ropMTMa reHepanmM3oBaHHON TEXHOMOMNM YNpPaBEeHUS Ka4yeCcTBOM pyao-
NMOTOKOB Kapbepa. B aToM ke pa3pene onpegeneHbl KPUTEPUU OLLEHKMU
TOYHOCTM OMEpPaTMBHOIrO KOHTPONSA KayecTBa M 3QPEKTUBHOCTU ynpas-
NIEHUSA Ka4yeCTBOM Xene30pyaAHOro Cbipbs B PyAONOTOKAax Kapbepa.

LLlecton aTan comoep>XuT aHanu3 LenecoobpasHoCTU NPUMEHEHUS
reHepann3o0BaHHOMW TEXHOJIOTUU YMNpPaBieHUS KayeCTBOM PYAOMOTOKOB
Kapbepa B ycnoBusax xenesopynHbix FOKoB YkpaunHbl. B aTom 6110Ke BbI-
NMONMHEHO TEXHUKO-3KOHOMMUYecKoe 060CHOBaHMe W pa3paboTaH anro-
PUTM TEXHONOTMYECKON N 3KOHOMUYECKOWN OLLEHKWN NMPUMEHEHUS reHepa-
NIN30BAHHOWN TEXHOMOMMKU YMNpaB/ieHUS Ka4yeCTBOM PYAOMNOTOKOB Kapbe-
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poB, AAHA 3KONOrMYecKasa oueHKa ee UCNOoNb30BaHUS U NPUBEAEHbI HO-
PMbl pagnaumMoHHOM 6e3onacHoCTH.

BbiBoabl. BbinoNHEHHbIN aHANn3 [OCTYNHON MHPOpPMaLMKN 1 aBTOP-

CKMe pa3paboTKu CBUAETENLCTBYIOT O TOM, YTO MMEIOTCS BCE MPeanochl-
KN, Heobxoanmble ans co3panums Ha NOKax reHepann3oBaHHbIX CUCTEM
yrnpaBneHns Ka4yeCcTBOM PyAOMNOTOKOB Kapbepa, YTo obecneynt ycTtonyun-
BO€ Ka4yeCTBO pyAbl, NOCTYNaKLWen n3 Kapbepa Ha oboraleHne, 1 MUHU-
MU3auUMK0 aMNANUTYOHbIX U YaCTOTHbIX KolebaHn copepXaHusa nonesHo-
ro KOMMNOHEHTa B €e NOTOKe B rpaHuuax 3aJaHHOro MHTepeBana nytem
MHTErpauum Bcex 3JIEMEHTOB CUCTEMbI COr1acHO pa3paboTaHHOMY anro-
pUTMYy.
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PROBLEM OF GENERALIZED QUALITY CONTROL SYSTEM OF ORE
STREAM IN THE OPEN PIT AND ITS SOLUTION ALGORITHM

The factors and features of iron ore quality fluctuation in open pits of
Kryvbass mining Plant in relation to the regularity of the pace of pit
equipment and transportation are given, as well as the problem of
creating a generalized quality control system of ore stream of the
open pit and its solutions are formulated.
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The main objective of the research is formulation of the problematic
level assessing the feasibility of creating that kind of system and its
implementation techniques as a technology of the open pit.

The key point and peculiarities of the modern problem of raw
materials quality control in the iron ore of open pits, the
organizational and technological tasks in creation of generalized
quality control system of ore stream in the processing plant are
defined, which will provide the sustainable quality of ore coming from
the pit in general, and minimize the amplitude and frequency
fluctuations of the grade of mined ore in the flow within the limits of
specified interval by integrating all elements of the system. An
algorithm for solving this problem is given.

Development recommendations for using the generalized quality
control system of ore stream in the open pit are proposed. Further
development and manufacturing application of the research results
will provide a significant reduction in the cost price of iron ore
products by increasing the efficiency of ore enrichment and quality of
manufactured articles of the mining and processing plants.
Keywords: ore, capping, open pit, loadings, transport, ore stream,
quality control, algorithm.
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NMPOBJIEMA FrEHEPANI30BAHOI CUCTEMU YMNPABJIIHHSA
AKICTIO PYZIONOTOKIB KAP’EPY TA 1l AJITOPUTMI3ALLISA

Bu3HaueHo ¢pakTopu 1 0CO6NBOCTI KONIMBAHHA AKOCTi 3ai30pYyAHOI
CUPOBUHU B Kap'epax ripHuyo-36arayyBanbHux kombiHaTtiB Kpusbacy y
B3a€EMO3B’'A3KY 3i CKJIafilOM Ta PUTMIiYHiCTIO po60TK Kap'epHoOro ycrar-
KyBaHHS i TpaHcnopTy. OnucaHo npMHUMn ¢popMyBaHHSA PyAONOTOKIB Y
Kap'epax. [lopaHo xapakTepucTuKy npouecy 36arayeHHs pyau. Coop-
MYyJ/1bOBaHO Npo6neMy CTBOPEHHSA reHepanizoBaHo| 3arajibHOKap' epHoOI|
CUCTEeMM YynpaB/liHHA AKICTIO PYAONOTOKIB Ta WAAXMU || BUPilLeHHS. Bu-
KNaAeHo NOoCNiAOBHICTb anropuTMisauil BupilleHHs npo6nemu.
KnrouoBi cnoBa: pyaa, po3KpuB, Kap'€p, HABAHTAXXeHHSA, TPAHCNOPT, py-
AONOTIK, YNPaBniHHA AKICTIO, aJITOPUTM.
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