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Abstract

The permanently varied market conditions force each enterprise to provide detailed strategic
planning of production and risk management. To meet simply the requirements of standards and
technical regulations for manufactured products is not sufficient at present time. It is necessary
now to put into practice a quality management system, and its successful certification provides
for an enterprise — certificate owner the required the level of confidence both in domestic and
international markets.

The paper observes creation, development and improvement of the quality management system
at Lebedinsky Mining and Processing Plant (Lebedinsky GOK). Information about certification of the
quality management system according to the requirements of international standards is presented. The
quality policy stipulates obligations of the top management of the enterprise in providing operation
of the quality management system and increase of its efficiency; this policy also determines the main
directions of activity in this area.

Keywords: Lebedinsky GOK, quality management system, IS0 9001, certification, process, quality
policy.
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OcBeLLjeHbl 0CHOBHbIE 38484 MaPKLLIEA[EPCKOro ¥ re0e3necko-
ro obecrneqeHns ropHopygHoro npovssogctea B AO «JleGeguHekuin
[OK>», cTpyKTypa MapKLUeiaepcKoi cryx6bi, ee COBPEMEHHOE TEXHN-
YECcKOe OCHALLEHVE 1 VIHHOBALMOHHbIE TEXHOIOM MPOV3BOACTBA pa-
60T Ha 0CHOBE reayHGOPMALMOHHBIX CACTEM.

Knioyesbie cnoBa: vapkieigepckoe o6ecneqeHne, 3meKTpoH-
Hble TaXeOMETPbI, ABTOMATU3NPOBAHHbIE pabo4ue MECTa, TPEXMEPHbIE
MOZENY, 1183epHOE CKaHVPOBaHME.
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be3onacHocTb 1 3koHOMMuYeckas 3(EKTMBHOCTb FOPHOMO
MpO13BOACTBA BO MHOMOM OMPELEnseTcs Ka4ecTBOM ero obecneve-
HUS TeonorMYeckon 1 MapKLiengepckon nHdopmauyen. OCHOBHbIE
KpuUTepun Kayectsa Takoro 06ecneYeHns — CBOEBPEMEHHOCTb, nos-
HOTa, AOCTOBEPHOCTb W OMepaTiBHOCTL 06paboTku MHcopmauun. B
paboTe Mo YCOBEPLUEHCTBOBAHWIO MapKLLEAEPCKOro 06ecrneYeHns
TOPHbIX PAbOT LUMPOKO WCMOMb3YIOTCH [OCTVXKEHUA HAYKW U NPaKTUKN
B aToin 06nact [1-15].
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OnbiT paboTbl MapKweigepcKoii cnyKobl
AD «Jle6eaunckuii TOK»

Mapkuwerinepckas cnyxba AO «JleGegutcknin TOK» — 3To cTpyk-
Typa, B KOTOPY BXOAST HECKOMbKO MapKLenpepckix OTAENoB W
cnyx6 Kom6uHaTa: Mapklleipepckuin otaen [eonoro-mapkiien-
[EepcKoro ynpaBnexns; MapkLuenaepckas cnyxoa YnpasneHns TexHu-
4eckoro KOHTPONS; MapKLUeAAepsl XBOCTOBOr0 X03sicTBa. [esTenb-
HOCTb CNyXO6bl OCYLIECTBNSETCS HA OCHOBAHWM NMLEH3UA HA NPaBo
NpOBEfEHMs MapKLUeaepckux pa6oT 1 B COOTBETCTBIM C [TonoxeHu-
em «0 mapkiwenpepckoit cnyxee AO «/leGemuHckui TOK», cornaco-
BaHHbIM ¢ BepxHe-[JoHckum ynpaBnexnem PoctexHaasopa v yTBepx-
AEHHbIM NPMKA30M YNPaBNAIOLLEr0 AMPEKTOPA.

(OcHoBHo hyHKLKEN CyXBbl SBNISETCS MapKLLUEAepCcKoe 1 reafe-
3M4eckoe 06ECneyeHne TEKYLMX U CTpaTerMyeckux 3afav B COOT-
BeTcTBIN C Lenamu 1 nnaHamu AO «JTeGeguHckuin TOK»: nonyyenne
[0CTOBEPHON rOpHO-TPatUYECKON 1 TOMOrpaguieckon JOKyMeHTaLmm
no o6bekTam NPeanpusTUs; JOCTOBEPHOE OMpeaeneHie 06beMOB Bbi-
MOSHEHHbIX FOPHbIX PaboT, OCTATKOB ChbIpbs, FOTOBOV NPOAYKUMAM 11 Ma-
TEpVanoB B CKNafax; NaHMpOBaHNE 1 OCYLECTBIIEHNE MEPOMPUSTUI,
HanpaBNeHHbIX Ha TEXHWYECKOE MEpPEeBOOPYXKE-
HUE 11 NEPCMEKTUBHOE Pa3BUTIE MapKLLEAEPCKO-
reofe3nyeckoro 06ecneyeHIs; yHKUMOHaNsHoe
PYKOBOACTBO CNY)XG0/ MOHUTOPIHIA YCTOM4MBO-
CTW YCTYMOB 11 GOPTOB Kapbepos, OTBANOB, 3eM-
HOV NOBEPXHOCTW.

BaxHeiiwyto ponb B NOBbILLEHMN NPON3BO-
OMTENBHOCTM 11 KA4YecTBa MapKLUENAEPCKUX U
reofeanyeckux paGoT WrpaeT TEXHWYECKoe
OCHalleHue cnyx6bl. [ns BbiNOMHEHMS 3aMe-
POB Ha KOMBMHATE MPUMEHSIOT B OCHOBHOM
anekTpoHHble TaxeomeTpbl. C 2011 r. Gonb-
LUMHCTBO 3TVX NPMB0POB 6bIN0 3aMEHEHO Ha Ta-
xeomeTpbl Leica cepumn TS. OcHOBHbIM UX npew-
MYLLECTBOM, KaK Noka3ana npakTika, SBnseTcs
BbICOKAsH [1aNbHOCTb CbeMKM B BE30TpaxaTenb-
HOM peXuMme.

He nocrnepnHee MecTo B npoLecce MapKLuei-
Aepckix paboT 3aHMMAloT CMyTHUKOBLIE CUCTE-
mbl Trimble 5700 (Ha KomGUHAaTE OHW MpUME-
Hatotes ¢ 2005 r.); ¢ 2012 r. cnyxBa Takke
Bblna OCHaLLEHa CMYTHIKOBLIM 0BOPYA0BAHNEM
Leica. Cuctembl GPS xopolwuo 3apekomerpoBani
cebs npu Cbemke OTBANOB MyCThIX MOPOA, rae
He BCErfa ecTb BO3MOXHOCTb MPUMEHUTL
MeKTPOHHbIN TaxeomeTp. [Ang BbINONHEHUS MO-
HUTOPVHra YCTOYMBOCTY BOPTOB Kapbepa 1 apy-
COB 0TBasOB, NOMUMO TPAAULIMOHHbLIX METOMOB
HVBENNPOBAHMS CTBOPOBIX NMHIA, MPUMEHSIOT-
CS M CNYTHIKOBbIE re0fe3n4ecKie CUCTEMBI.

B 2014 r. nocne M3y4eHnst pasnnyHbIX BI-
[10B MacluTabHbIX CbEMOK 1 WCMbITaHS TUMOB
060pya0BaHUa  KOMBVHATOM AN BbIMNOMHEHNS
MacLUTabHO CbeMKM Kapbepa NprobpeTeHa Ha-

—

Pa6ora ¢ o6opyaoBannem
Leica B none

JlasepHas ckanmpylowas cucrema
Riegl VZ4000 & pa6ouem nonoXeHun

3eMHas nasepHas ckaHupytowas cuctema (HIC) Riegl VZ4000. 3ta
cucTeMa 0611aaeT BbICOKOV AanbHOCTLI0 ckaHuposaHus (o 4000 m),
OHa [10CTAaTOYHO KOMMaKTHa 11 TpaHcnopTabenbHa. [uana3oH pabounmx
TEMNepaTyp N03BONSET UCNONb30BATL CHCTEMY B NtOGOE BPEMS rofa.

[ns 06paboTkn pesynbTaToB ChbEMKIA MPUMEHSETCS NPOrPaMMHOE
o6ecneyenme (M0) RiegelRiScanPro, ceteBas Bepcyst KOTOpoV AaeT
BO3MOXHOCTb OCYLIECTBNATb 06paboTKy pesynbTaToB CbeMKM Mo-
BEPXHOCTV Cpa3dy HECKOMbKUM MapKliergepam. bnaropaps atomy
COKPALLIEH CpOK COCTaBNEHIS COBMELLIEHHOTO NiaHa ropHbIX paéoT Ao
Tpex pabounx aHen.

OcBoeHue nporpaMMbl aBTOMATU3aLMI MapKLIEAREPCKIX paboT Ha
OCHOBE KOMMbIOTEPHBIX TEXHOMOMMA Ha KOMOMHATE Havanu B KOHUE
1990-x ropos. [Ins peLueHns aToi 3ana4un B MapKLLeAaepcKoin cnyxee
KOMBMHaTa MPYMEHSIOTCS Pa3nuyHble BUObI MPOrpamMMHOro o6ecneye-
Hus: TUC TEOMIWKC ans mapKLuennepckoro 06ecreyeHns ropHbIX pa-
60T B Kapbepe, Ha 0TBanax, a Takxke [ MOHUTOPWHIA rAap0Co0PYXKe-
HUi1 XBOCTOBOrO X03iACTBa 0BoraTuTensHoi tabpuky; RiegelRiScanPro
Ang 06paboTkn PesynbTaToB U3MEPEHUIA Ha3EMHON J1a3EPHON CKaH-
pytowen cuctembl; CREDO DAT ans 3aMepoB COREpXMMOro CKMafos
roTOBOV MPOAYKLMW W CkNaaoB Chipbst. Bee mpu-
MEHSIEMOE NporpaMmHoe 06ecneyeHne cepTudin-
LIMPOBAHO 11 COrMacoBaHO AN WCNOMb30BaHUS Ha
ropHbIX NpeanpusTax Poccum.

Ha ceropHsiLLHWN AeHb OCHOBHOI Nporpam-
MOW 119 0BEecneYveHns MapKLWwengepckmnx pabot
B Kapbepe sBnseTcs pa3paboTka MHCTUTYTa
«BUOMEM» TIC TEOMIAKC. B HacTosiee Bpe-
M$ Ha NpeanpusaTUM YCTaHOBMEHbI U MUCMOMb-
3yl0TCa Ans Mapkluenaepckux paéot Gonee 50
aBTOMATW3MPOBaHHbIX paBoumx MecT (APM)
mapkievaepa [1].

MNpouecc nepexoaa 0T TPAAWLMOHHBIX METO-
[0B K KOMMbIOTEPHBIM TEXHOMOMMAM MapKLUEl-
[EpCKoro 06ecneyeHss HauHamn ¢ BEKTOpK3a-
UMM MapKLUeaepckux NnaHoB Ha GyMaHo
OCHOBE B 3MEKTPOHHbI BU. B HacToslLLEe Bpems
B pe3ynbTaTe BbINOMHEHHOMO OrPOMHOM0 06bema
paboT Mo BEKTOPM3aLMW MapKLLEEPCKUX nna-
Ho B TVIC TEOMWKC mapkiieinepckim oTae-
nom [eonoro-MapKLenaepckoro  ynpaBneHs
cthopM1poBaHa B aNeKTPOHHOM BIAAE CreaytoLLas
roOpHo-rpachndeckas AOKYMEHTaLMS: reHepanb-
HbIll MNaH TEPPUTOPUI MPEONPUSTAS; NMaHbl 3e-
MErbHbIX Y4aCTKOB; MOTOPW30HTHbIE NNaHbl rop-
HbIX PaBoT; NnaHbl NOA3eMHbIX BbIpaBoTOK 1 0TKa-
TOYHbIX MYTE OPEHAXHON LLIaXThbl; CXEMbl 8BTOA0-
por B Kapbepe; nnaHbl OTBaNoB MyCTbIX MOPOA;
nnaH XBOCTOXPaHWMLLA 11 TMOPOOTBaNa.

Bcs  ropHo-rpadmyeckas  mokymeHTauus
NoafepxuBaeTcss B PaBoyYeM COCTOSHUM B
ANEKTPOHHOM BWAE W MOMOSHAETCS MyTem
TaxeOMETPUYECKO CbEMKW WA HAa3eMHOro
N1a3epHOr0 CKaH1POBaHNS.
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I 06pa6orka nosepxHoct B RiegelRiScanPro

C 2013 r. ans nnaHMpoBaHis ropHbIX paboT BHE[PeHa Nporpam-
ma Surpac. C ee nomoLLbto Gbina co3aaHa auHammnyeckast 3D-Moaenb
Kapbepa 1 6roYHas MOLeNb MECTOPOXAEHMS.

B nocnepnue roabl MapkLengepckas cnyxea komGuHaTa nonos-
HAeTCS GonblIMM KOMYECTBOM MOMOAbIX creuvaninctos. Cenvac B
cryx6e pa6oTatoT MapKLWeAaepbl G pasnnyHbIM CTaxem: oT 1-2 net
0o 30 net v 6onee. Monoaexb He CTECHIETCS 3a[1aBaTb BONPOCHI, a
OMbITHbIE CMIELMANUCTbI ABNSTCS 3HAHMAMIA. 3T0 NO3BONISIET BOCTTbI-
BaTb PaMOTHbIX MapKLerinepos. PaBoTHIKY cnyx6bl HEO[HOKPATHO
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Abstract

The article reviews the key tasks of surveying and geodetic support of mining operations at Lebedisnky
GOK (Mining and Processing Plant), the structure of the surveying service, its modern equipment and
innovation technologies based on geoinformation systems. The authors generalize the experience
gained by the Lebedinsky GOK surveying service in practical application of the state-of-the-art
equipment for measurement and computation: satellite systems produced by Leica; surface laser
scanning system Rigel VZ400, software support RigelRiScanPro, geoinformation systems GEOMIX, Credo
DAT. The service personnel have automated workstations. Introduced in 2013 for mine planning, Surpac
program was used to create the dynamic 3D model of the open pit mine and the block model of the
deposit.

The long-term production development strategy includes further improvement of methods and
technologies for surveying support of mining operations and subsoil protection.

Keywords: surveying support, electronic tachometer, automated workstations, 3D models, laser
canning.
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