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Llent pa6otsi — 06ocHOBaHMe HEOBXOAMMOCTY NPEABAPUTENLHOTO MITAHMPOBa-
HMS Npu fobblve TBEPAbIX MOME3HbIX MCKOMaeMblX C UCMOMNb30BaHWEM BMOYHbIX MO-
[Aenen Kak BaXXHOro aneMeHTa NpoekTUPOBaHNS 9KOHOMUYECKN U 9KOMOrn4eckun ad-
heKTMBHOrO NpeanpuATus no paspabotke MectopoxaeHus. O6beKTomM nccnegosa-
Hus aBnsetcs KyTuHckoe BypoyronbHOoe MeCTOpPOXAEHNEe, UMetoLLIee yqacTKN yrmewn
C NOBbILLEHHBIMN COAEPXXaHNSAMM eCTECTBEHHbIX PaAMOHYKNMA0B. PaccmaTtpuBaeTcs
MeToAMKa NIaHWPOBaHUSI KayecTBa yrren ¢ y4ETOM KpUTEpUst OMacHOCTU MPOAYK-
TOB WX nNepepaboTku ¢ NpuMeHeHneM nporpammHoro obecnedenus (MO) Micromine
Alastri. 3agava nccnefoBaHusi 3aKmnio4aeTcs B NPOBEPKe rMnoTe3bl aBTopa OTHOCK-
TenbHO mcnomnb3oBaHus BM B npouecce NporHo3MpoBaHWs kadecTBa 4oObiBaeMoro
M no nonyyeHHbIM xapakTepucTvkam. OxuaaemMble pesynbTaTbl Hay4YHOro Mccre-
[0BaHus: hmkcaums NpeBbILLEHNs B HECKOMNBbKO pa3 yaenbHOW akTUBHOCTH B npobax
Nbifin 1 WNaka; npu NpoBeAeHUV NONeBbIX UCCNefoBaHU Ha cogepxaHve EPH B
YrofbHbIX NacTax v yronbHOW Mbifn € BKIOYEHWEM NOPOAbI — yCTAaHOBIEHNE 3aKOHO-
MEPHOCTUN YBENMYEeHNst 3Ha4eHns Aaddd B YronibHOW MbINN C BKIOYEHNEM MOPOAHbBIX
YacTuL, OTHOCUTENBLHO YrofibHbIX NPo0. MpuBeAeHbl pesynsraTbl MHTEPNONALMN CO-
nepxxanui EPH B 6noku undposoin 6novHor mogenu yronbHoro nnacra | KytuHckoro
OypoyronbHOro MecTopoxaeHus. B 3aknoveHnun, aBTopoM npegnaraercs metoguka
onpeaeneHns napaMmeTpoB A06bIBAEMOrO YISt U YronbHOW NPOAYKLMUM C YHETOM Kpu-
Tepus ONacHOCTU, KOTOpas UMeET CreayoLLyto JTOTMKY: CXXUraHue OnbITHOM napTum
YINsi; aHanu3 3akoOHOMEPHOCTW KOppensuumM mexay cpegHum cogepxaHnem EPH B
yrnsx no 6noky n cpegHum cogepxannem EPH B npogykTtax cxwranus yrnen; ycra-
HOBIEHVE 3aBUCUMOCTUN codepxanHus EPH B yrmax u npoayktax cropaHusi; npuceo-
eHve nyTémM obpaTHOWM UHTEPMNONSALMM NOMYyYEHHbIX MPOrHO3HbIX 3HAYEHUIN KaXaoMY
TpEXMepHOMY OGroky GrioYHon mopenu, Bxomsiiemy B A0OblYHble GrokuM no Bcem
rOPM3OHTaM M NMEePEeHOC UX Ha KapTbl MOrOPU3OHTHOrO MIIaHWPOBaHNSA rOpHbIX paboT.
Takum 06pasom, NocTpoeHme kapTbl 6ezonacHocTy AobbiBaemoro MY ¢ nporHo3HbIMK
3HadeHnamn cogepxxaHust EPH B npoaykTtax cropaHusi no3BonsieT ynpaensTb Kade-
CTBOM Yrriel Mo KpUTEPUIO NX ONACHOCTY.
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The purpose of the research is to substantiate the need for preliminary planning
with the use of block models in the extraction of TPI as an important element of de-
signing an economically and environmentally efficient enterprise for the development
of a deposit of solid minerals. The object of the study is the Kuta brown coal deposit,
which has areas of coal with increased concentrations of natural radionuclides. The
method of planning the quality of coals, taking into account the hazard criterion and
products of their processing with the use of Micromine Alastri software (software) is
considered. The objectives of the study are to test the author’s hypothesis regarding
the use of BM in the process of predicting the quality of the extracted Pl according
to the obtained characteristics. Expected results of the scientific study: it is expected
that the specific activity in the samples of dust and slag will be recorded several times;
when conducting field studies on the content of carbon in coal seams and coal dust
with the inclusion of rock, it is necessary to establish the regularity of increasing the
value of Aeff in coal dust with the inclusion of rock particles relative to coal samples.
The results of the interpolation of the contents of the ORE into the blocks of the dig-
ital block model of the coal seam | of the Kuta brown coal deposit are presented. In
conclusion, the author highlights the methodology for determining the parameters of
mined coal and coal products, taking into account the hazard criterion, which has the
following logic: burning of an experimental batch of coal; analysis of the correlation
regularity between the average content of OER in coal by block and the average
content of OER in coal combustion products, determination of the dependence of
the oxygen content in coals and combustion products; assignment by reverse inter-
polation of the obtained forecast values to each three-dimensional block of the block
model included in the mining blocks for each horizon and their transfer to the maps of
horizon-by-horizon mining planning. Thus, obtaining a safety map of the extracted PI
with the predicted values of the content of N in the combustion products.

Anknowledgment: The research was carried out at the expense of the grant of the Russian Science Foundation
No. 2-27-20057, https://rscf.ru/project/22-27-20057.

BeedeHue. OCHOBbLI MCMOMb30BaHUSA Treo-
rniormdecknx Moaenen Hadanm dopmMmpoBaThCs C
Hadana XX B. Bo MHOrom 370 CBA3aHO C UHTErpa-
LMen OOCTMKEHUW MaTemMaTUKU U CTaTUCTUKM B
reoniornto, a Takke nocrnegyroLwmm GypHeiM pas-
BUTUEM 3NEKTPOHUKM, KOTOopasi ctarna crocobHa
obpabatbiBaTb 60MnbLUME MACCUBLI AAHHbIX.

CoBetckuii matematuk bopuc [enoHe B
1934 r. onucan crnocob6 o6beguHEeHUs MHOXe-
CTBa TOYeK, Nexalmux B OAHOW MIOCKOCTU NMpu
MOMOLUN TPEYrofIbHUKOB, YTO MOCAYXWUMO Ha-
yanom TeopUW TPUAHTYNALUKW, BMOCNEACTBUN
HasBaHHOW TpuaHrynsaumen [enoHe [10]. Ha
CErOAHSALWHUA AeHb 3TOT METOA TPWUaHrynsaumum
nexnT B OONbLUMHCTBE anropuTMOB CO34aHUs
KapKacHbIX MOAeren NpMMeHsieMbIX B reoaesunu,
Tonorpaduu, kapTorpacdum, reonormum n apyrmux
Haykax. [lonesHble MaTematudeckne mogenu
TonorpadomMm MECTHOCTU K MONIEe3HOro Mckonae-
moro (M) wnpoko Havanu BHeLpATbCSA B Npo-
Lilecc reofiorm4yeckon passedkm U OCBOEHUSI Me-

ctopoxaeHun B 60—70-x . XX B. [3]. OpueHTu-
POBOYHO B OHO M TO e BPEMS UCMOMNb30BaHMe
MaTeMaTU4YeCKMX MoAernen ctano HabnogaTecs
B 0COOOM pasgerne martemMaTMyYecKon reornoruu,
nosxe MornyyYnBLIE/ Ha3BaHWE reoCTaTUCTUKN,
B re0TEXHOMOMMM Y B 3KOHOMUYECKOW reorioruu.
LLivpokoe pacnpocTtpaHeHue nony4vaet rnybo-
KA MaTemaTUYecKUn NOAXOA K OnpedeneHuto
boptoBoro copepxanua (BC) I MopTtumepa
[15]. Knura XK. MaTtepoHa «OcHoBbI Npuknag-
HOW reocTtaTUcTUKM» BbIXoguT B 1962 . n cTaHo-
BUTCS OCHOBOMONarawLwmM TpyaoMm B obnactu
reocTaTUCTUKW, YTO OKOHYaTernbHO odopMnseT
€€ KaK camocTodATenbHyto Hayky [Tam xe]. An-
ropuTm Jlepya n poccmaHa pa3pabaTtbiBaeTcs B
1965 r.: OH NO3BONSAET HA OCHOBE AaHHbIX 6Mnou-
HOro MOZenupoBaHust paspaboTaTb npedenb-
HYH 9KOHOMMYECKM LienecoobpasHyto 060mouky
npegeneHoro kapbepa. ANropuTM UCMOMb3yeT-
Ccsl 4ns onTMMM3aunMy OTKPbITbIX KapbepoB U B
HacTosLee Bpems [13]. BaxHyto ponb npu op-
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raHusaumm [o6bl4M UMEKT MMEHHO OrnoyHble
mMogenu nonesHoro muckonaemoro (W), Ha oc-
HOBaHWUW KOTOPbIX MPW BbINOMHEHUN ONTUMU3a-
UMM MECTOPOXAEHMUS MHXEHEP-MPOEKTUPOBLLMK
nony4aeT npefenbHbI KOHTYP Kapbepa B Buae

HE3aMKHYTOM MOBEPXHOCTU YCEYEHHOM ULn-
poBOW MoAenbto Tonorpadum penbeda n 3am-
KHYTOM OObeMHON MOAENbIO BHYTPUKAPbEPHOTO
NPOCTPaHCTBa, Takke OrpaHNYEHHOro Kapkacom
nosepxHocTtu (puc. 1).

BecmHuk 3ably. 2023. T. 29, Ne 2.
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Puc. 1. Mogenu kapbepa KyTnHckoro 6ypoyronbHOro MecTopoXaeHusi. A — Bug B nnaHe Ha
NonoxeHne ropHbix pabot Ha 22 anpensi 2022 roga. b — Bua B nnaHe yawu kapbepa KyTuHckoro
6ypOyrornbHOro MeCTOpOXAEHNS Ha KOHeL, oTpaboTku B rpaHMuax Tekyllen NMULUEH3NN Ha KOoHeL|
2027 r. B — BuA B nnaHe Ha o6bemHyto moaens (conva) KyTrHckoro 6ypoyronbHOro Mectopoxae-
HUS Ha koHel, oTpaboTku / Fig. 1. Models of the quarry of the Kruta brown coal deposit. A is
a plan-view of the mining situation as of April 22, 2022. B — plan-view of the open pit of the Kuta
brown coal deposit at the end of mining within the boundaries of the current license at the end of
2027. C — plan-view of a three-dimensional model (solid) of the Kuta brown coal deposit at the end
of mining

AKmyanbHocmb membl uccriedogaHusi. B
peanusx HacTOsILLEero BpEMEHU He NpeacTaBns-
€TCSl BO3MOXHbIM CMPOEKTUPOBaTb 3KOHOMMUYE-
Ckn achdbeKkTMBHOE NpeanpusTne no paspaboTtke
MECTOPOXAEHNA TBEPAbIX MOMNE3HbIX Mckonae-
mbIx (TTTN) 6e3 ocyLlecTBneHWs NpegBapuTenb-
HOro NNaHMPOBaHKS HAa OCHOBE WCMOSb3yeMbIX B
[obbiye T 6noyHbix mogenen (BM). BM — yHu-
BepcarnbHas undpoBasi Mogerb, Kaxaomy 6roky
KOTOPOI MOXHO NPUCBOWTL Ha OCHOBE Ntoboro 13
M3BECTHbIX FEOCTATUCTUYECKMX METOL0B OLIEHKY,
M3BECTHbIE MO AaHHbLIM OMPOBOBaHUS Ka4YeCTBEH-
Hble XapakTepucTuku [7].

O6bekmom uccnedosaHus sensetcs Ky-
TUHCKOE OypOoyroribHOe MECTOPOXAEHUE, NMEo-
LLlee Y4YacTKM yrmew C NoBbILEHHBIMU coepXa-
HUSIMW €CTECTBEHHBIX PaAMOHYKIMAOB.

lpedmem uccnedoeaHusi — TnpoLece
nnaHvpoBaHusi 6e3onacHoro KayecTea yrnew u
B JanbHeNLEeM NPOAYKTOB UX NepepaboTKu.

Mpouecc nnaHuMpoBaHWs A06bIUM Ha Me-
CTOpOXAeHWUM Bypbix Yrrien NoKaxem ¢ UCMosb-

30BaHMeM nporpammMHoro obecneyenus (I10)
Micromine Alastri. YCnoBHO MOXHO pasgenuTb
anroputM MMAaHMPOBaHMSA Ha OnNpefenéHHoe
KONMMYecTBO nocrnefoBaTenbHbIX 3TanoB. Pas-
OvpaTb BCE B paMkax Tekyluen paboTbl He Le-
necoobpasHo, OCTAaHOBMMCSH TONbKO Ha 3Tane
npeaBapuTenbHOM NogrotToBkn 3anacos B Mi-
cromine Alastri Rapid Reserver. iIMeHHO Ha
3TON cTagum oTpaboTKM MECTOPOXOEHUSA He-
obxogumo BbIOpaTb M 00OCHOBAaTb BapuaHT
HanpaBneHnss oTpaboTkM yrmen, MMeKLmX B
CBOEM COCTaBE ECTECTBEHHblE PaOVNOHYKIN-
Obl Ans obecneyeHns 6€30MacHOCTU YrofibHOM
NPOAYKUMM N CHUMXEHMST JO30BOW Harpysku Ha
OKpY>KaloLLYIO cpesy.

Lenb uccnedoeaHusi — 060CHOBaHNE He-
06X0QMMOCTIN NPeBapUTENBHOTO MITAHMPOBaHUS
npu gobbide TIN ¢ ncnonb3oBaHMEM GroYHbIX
MoZernen Kak BaXKHOIro arieMeHTa MpoekTupoBa-
HUA 3KOHOMWYECKM N 3KONOrM4eckn adhdeKkTns-
HOro NpeanpusaTUs No pa3paboTke MeCTopoXae-
HWS1 TBEPAOBIX MOME3HbIX MCKOMaeMbIX.
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3adayu uccnedosaHusi. OcCHOBHas 3aja-
Ya — NpoBepKa rmnoTesbl aBTopa OTHOCUTENbHO
uenecoobpasHocTn ucnons3osaHmss M B npo-
Luecce nNpPOrHO3MpoBaHWs KadvecTBa AoObiBae-
mMoro M no nomyyYeHHbIM XapakTepucTUKaMm.
MnoTesa 3akno4aeTcs B TOM, YTO MPU NOMOLLM
reocTaTMCTUYEeCKUX METOAO0B OLIEHKM MONEe3HOro
MCKOMaemoro NMoMMMO KayeCTBEHHbIX XapakTe-
pucTuk M MOXXHO NPOU3BOAUTL OLIEHKY Xapak-
TEPUCTMK TOKCUYHOCTU, pagmaumoHHonm ©Ge3o-
nacHoct 1 T. . danee genutb gobbitoe M no
copTaMm M B 3aBUCUMOCTM OT BbISIBMIEHHbIX Xa-
PaKTEPUCTMK KadecTBa M KaTeropmm onacHoCTu
npuceaveath [/ onpegeneHHbIn copT U BbINOM-
HATb AanbHENWWA TEXHOMOrMYeckni npoLecc
yXe onvpasicb Ha U3BeCTHble napameTpbl 406bI-
Toro M. [JononHUTEnNbHO peLuatTes 3aaquu:

1) 6noyHOro MogEenupoBaHUA  y4dacTka
nnacta | KyTuHckoro 6ypoyronbHOro MecTto-
pOXAEHUS;

2) cosgaHusa KapkacHOM moJenu kapbepa
no gobelye yrns B npegenax nnacra | KytuHcko-
ro 6ypoyronbHOro MECTOPOXAEHNS;

3) OCyLLeCTBMEHNA MNOropm3OHTHOro nna-
HMpPOBaHUA Jobbl4M HA MECTOPOXAEHUN Nocpea-
cTBOM mcnonb3oBaHus MO Micromine Alastri;

4) ocCylecTBMNeHUs 3KCNepuMeHTanbHbIX
nccregoBaHnii No onpefeneHnio CoaepXKaHums
EPH B npegenax y4yacTtka yronbHoro nnacta «I»
N MHTEpPNonsLun Ha OCHOBE MOSTyYEHHbIX 3HaYe-
HWUI codepXXaHni B TPEXMepHble Brioku 6rnoyHon
MoZenu C nocrnegyoLwmmM cocTaBeHMemM npo-
rHo3a kayectBa [obObIBaeMOro yrmsi no Kpure-
pWo0 €ro ONacHoOCTMK.

Memodsbi uccnedoegaHusi. OCHOBHOWN Me-
TOO, MPUMEHsieMbIN B paboTte — meton maTte-
MaTMYECKOro MOAENUPOBaHNS MECTOPOXOEHUN
TI. Tlpn HaxoXZeHUU MPOrHO3HbIX 3HaYEHUN
cofepxXaHun B BNOYHY0 Moaernb NpUMEHSAeTCs
mMeTon obpaTHbIX paccTosHui. [Npu yctaHoBne-
Hun cogepxaHui EPH B npobax npumeHsietcs
MeTO[, CNIEKTPOMETPUN.

PaszpabomaHHocmb membl uccredoea-
Hus. [lpobnemaTvke nNMNaHMPOBAHUS TFOPHbIX
paboT NOCBALWEHO MHOXECTBO Hay4YHbIX UCChe-
[oBaHW. PestoMnpys nx, MOXHO C YBEpPEHHO-
CTblO yTBEpXAaTb, YTO NNaHMpoBaHWE AOObIY-
HbIX W BCKPbILIHbLIX paboT Ha nNpeanpuaTun Ha
CErofHsAWHNA AeHb cuynTaeTcs obssatenbHbIM
3NeMeHTOM NOAroTOBUTENbHbIX PaboT npu nNpo-
€KTUPOBaHUN Kapbepa. 3JTa HeobxoouMMOoCTb
NpoOuKTOBaHa pacnpeaeneHvemM pecypcos, 3a-
TpaumBaembIX Ha onpefenéHHble BuAabl pabot
Ha nobom ropHogobbiBatOWEM NpeanpuaTUn.
OT1an NogroToBKM 3anacoB CYMTaAETCS OOCTaTou-
HO Tpygoémkom 3agaden. B Micromine Alastri

OH COCTOUT M3 MHOXecTBa nocregoBaTternibHO
3anonHaeMbix TabrnuyHbIX NokasaTenen no npo-
eKTpyeMOMy MEeCTOPOXAEHUIO, KOTOpbIE 3apa-
Hee paccyMTbIBAOTCA U MOLENUPYHOTCS B rop-
HO-reonornyecknx MHAPOPMaLMOHHBLIX CUCTEMAX
(FMUC). OgHMM M3 ocHoBOMONararLLMX LIaros
ANS nocregyroLLero ycnewHoro nnaHnpoBaHus
N NporHosmpoBaHuns Aobbium MM — mcnonb3o-
BaHne BM, obnagatowen HeobGXxoaMMbIMU Ka-
yecTBeHHbIMK nokazatensamu NN, OtaenbHoN
CTaTb€M [OOIMKHO paccmaTpyBaTbCsl KayecTBO
npoeenéxHHon oueHkn BM [7]. Ha aTtane cono-
cTaBneHnsa 6GnovyHon moaenu ¢ nonsimMu, npeana-
raembiMu B 10, onpegensoTca copTa KayecTsa
NornesHoro uckonaemoro. [ins onpegeneHns co-
ptoB W, ncnonb3yercss aBTOPCKUNA anropuTM,
HanucaHHbIN Ha s3blke nNporpamMmmmnpoBaHnsa C#
(puc. 2). B none conoctaenexus Parcel ykasbl-
BaeTCs pacnpegeneHune no coptam 3a cYeT yka-
3aHMNs HEeOBXOAMMbBIX Ananas3oHOB OTHOCUTENb-
HO nons 6noyHom mogenu «EPH», B koTOopom
coaepXarcsi NPOrHO3Hble 3Ha4YeHUs oueHkn BM,
noryyYeHHble B pesynsrate raMmma-criekTpome-
TPUYeCcKoro aHanm3aa.

Heobxoammo o6paTtnTb BHMMaHUe Ha TO, YTO
npw onpeaeneHnmM CopToB NOME3HOro NCKonaemo-
ro MCMonb30BaHO aBTOPCKOE MporpamMmmHoe obe-
cneveHne «leHepatop copTtoB [MW», HanncaHHoe
Ha A3blke nporpaMmmupoBaHnsa C# onsg ncnonb3o-
BaHUsA coBmecTHO ¢ Micromine Alastri. Pesynbra-
TOoM conocTaeneHus nonen bM yuyactka nnacra
| KyTrHcKkoro GypoyronbHOr0o MeCcTopoXOEeHUS U
nonen Rapid Reserver 6ynet reHepauusa 6nou-
Hon mogenu M ¢ y4étom pacnpegeneHust no
copTtam, B Buae ot4yéta (Tabn. 1).

Ob6s3aTernbHbIM  31IEMEHTOM  3aMNOSIHEHWS
Tabnuy Rapid Reserver siBnserca co3gaHue wa-
GrnoHa BbICOT YCTYNOB ¥ conocTaBneHue Lwabno-
Ha C KapKaCHOWM MOAENbI MECTOPOXAEHNS. DTO
No3BONSAET Mpu JanbHenwem MnaHMpoBaHUK
FOpHbIX PaboT MMeTb YETKMUIA NPOrHO3 MO BbIHU-
Maemow Bekpbiwwe, M n ero kavecTsy (puc. 3).

Eweé ogHom oTnnuyYnTenbHOM 0COBEHHOCThLIO
MO Rapid Reserver ansetca gu3aviHep npoek-
TUPOBAHWS BblEMOYHbIX BrOKOB. OTOT WMHCTPY-
MEHT Mo3BONsAeT pasbuTb rOpu3oHTbI Kapbepa
Ha onpeaenéHHoe KONMYecTBO BblIeMOYHbIX 6ro-
KOB, B COOTBETCTBUMN C UX PACCHUTAHHOWN reome-
Tpuen. O6bIYHO BbicOTa BGrioka NpupaBHMBAETCS
K BblcOTe ycTyna H, npuHATOn Ha 3Tane npo-
€KTMpoBaHuA, WwupuHa bnoka L, = 1,7 - R, rae
R, — 970 paguyc YepnaHus aKckaeBaTopa, OCy-
wecrtanatouero nobeidy MK, a gnvHa L, 06b14HO
NPUHUMAETCH B 3aBUCMMOCTU OT MPOTHAXEHHO-
cTn bpoHTa paborT, kak npasuno, He meHee 300
M [11]. Topu3oHT, pa3buTbii Ha BMOKK, MOXHO
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BM3yanuanpoBaTtb ftobbIM yaA0OHBIM METOAOoM.
Ha pucyHke npenctaeneH nnaH 505 ropusoHTa
(puc. 4). PasgeneHne ropusoHTa Ha AOObIYHbIE
OGNoKM BBINOMTHEHO C YY4ETOM NapamMeTpoB Tex-
Horormyeckoro obopyaoBaHus, UCMONb3yeMoro

Ha OOQO «[lprapryHCKMn yronbHbIA paspes».
[obbiyHble Brioky oKpalLeHbl 6eXeBbIM LIBETOM,
Bnoku, xapaktepusyloLime gopory — rony6bim,
NPUKOHTYPHbIE, IAe BbINOMHAETCA 3a0TKOCKa —
3€eMnéHbIM LBETOM [6].

Mone MuHMM.... | Makau... | DopmaT ParcelMapping1
X (m) -co o None - | N(X)
Y (m) -0 © None - [NCY9)
Z (m) -0 © None ~ |N(Z9)
DX (m) 1 © None - [NE_X9)
DY (m) 1 o None ~ INC_Y?)
DZ (m) 1 © None - (N2
Bearing -c0 o None ~ | MetaN("Rotation)
A Parcel None ~ JIN("EPH") > 20 ? ("OnacHas”) : ("Panosas”)
%, | volume (m?3) © 550 « INCX)NCYINC_2Z)
.| DryTonnes o £,520 ~ | NCTINOTHOCTL ) *(N("_X")*N("_Y")*N("_Z")
X, 3onbHocTs -co © #,%20.00 ~ | N(3onsHocTs AdY)
X, EPH - © #,#%0.00 ~ | N(EPHY)
l L PaTop OpTOB O Ooro O d Ooro -
Meroa 1 Metoa 2 Meroa 3
MonesHoe uckonaemoe  3HaueHue Ycnosue Ycnosue sepHo WHaue
EPH | | 20 | | o nthie | | OnacHas | | Pagosas
| N("EPH") > 20 ? ("Onacnas") : ("Psaosas") |

Puc. 2. ConocTtaBneHue nonew 6novHont mogenu B MO Micromine Alastri Rapid Reserver ¢ onpegneneHvem copta
yrnsa no cogepxanuto EPH / Fig. 2. Comparison of block model fields in Micromine Alastri Rapid Reserver software
with determination of coal grade by NRN content

Tabnuua 1/ Table 1

MopacyéT nokasatenen no BM c yyetom copros MU /
Calculation of indicators for BM, taking into account varieties of PI

Copm I / Grade PI OnacHsliti / Dangerous Psidoeoli / Private
CymmapHo /
Total 3HayeHue/ | MuH./ | Makc./ | 3HayeHue/ | MuH./ | Makc./
IMone / Field Meaning Min. Max. Meaning Min. Max.
O6bem (m?) / Volume (m3) 8542 205,24 | 1478652,08 | 0,03 125 7 063 553,15 0,03 125
ToHHax, T/ Tonnage, t 10 250 646,28 | 1774 382,5 0,03 150 8 476 263,78 0,03 150
3onbHocTb, % / Ash content, % 25,34 21,18 16,58 34,9 26,21 15,96 39
EPH, Br/kr / Weight, Bg/kg 18,17 21,26 20 30,18 17,52 10,92 20
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Puc. 3. ConocTtaBrneHune kapkaca kapbepa ¢ wabnoHom BbicoTbl ycTyna MO Micromine Alastri Rapid
Reserver / Fig 3. Matching the pit frame with the bench height template Micromine Alastri Rapid Reserver

LiseToBas 3anmeKa 6no4Hoi Moaenu

17.0021054117303

18.015789634303

] 19.0294738568758

20.0431580794485

21.0568423020212
1| 22.070526524504
[ ] 23.0842107471667
[ | 24.0978949697394
[ 25.111571923121

I 25. 1252634148849

27.1389476374576

28.1526318600303

I 20. 1663160826031 |
| |3o.1aoooosos17ss [+]
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Puc. 4. NnaH 505 ropnsoHTa KyTuHCKOro 6ypoyronsHOro MectopoxaeHus. brnodyHasi mogens npokoaupoBaHa LuBe-
Tamu no cogepxaHuto EPH cornacHo nerexae / Fig. 4. Plan 505 of the horizon of the Kuta lignite deposit. The block
model is color-coded according to the NRN content according to the legend

Tabnuuya 2/ Table 2

XapaktepucTtuku 6noka 1 no 505 ropusoHTty/ Characteristics of block 1 along horizon 505

Copm [N / Grade Pl lMopoda / Stratum Psidoeoli / Ordinary
CymmapHo /

i total 3Hayenue /| Mun./ | Makc./ | 3na4eHue /| MuH. /| Makc. /
ITone / Field Value Min. Max. Value Min. | Max.
O6bem (m?) / Volume (M) 199 998,27 3417,26 |3417,26 | 3417,26 | 196 581,01 0 103,34
ToHHax, T/ Tonnage, t 244 440,36 8 543,15 |8543,15| 8543,15 | 235 897,21 0 124
3onbHocTb, % / Ash content, % 27,33 0 0 0 28,32 15,96 39
EPH, br/ka / 17,13 0 0 0 17,75 14,23 | 9,18

Xop uccnepgoBaHun. Ha npumepe KyTuH- nnacta |, BOBNEYEHHOro B pa3paboTKy, 3050-
CKOro GypoyrorilbHOro MECTOPOXAEHUS, TAe NMpU  Lnaka U3 oTearna KoTeflbHOW Ha MecTopoXae-
npoBefeHMM nonesbix paboT B pamkax paHTa HWMM M YronbHOW MbifK, B3ATOW C AOPOXHOrO
Poccuiickoro HayyHoro ¢oHga Ne 2-27-20057 nomnoTHa OT Bble3da M3 kapbepa A0 YrofibHOro
B 2022 r. otobpaHbl KyckoBble Mnpobbl yrnen cknaga (puc. 5).
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Mockonbky Macca oTobpaHHbIX npob wna-
Ka 1 yrnsa npesblwana 1 kr, 4nsg raMma-cneKkTpo-
METPMYECKOro aHanmsa BblOpaHa reomeTpus,
COOTBETCTBYOLWAasA Macce npobsl — cocyn Mapwu-

Macca yronbHow npo6bi
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Macca npo6bl 30n0wWwnakKa

1400
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Hennu. MNpo6bl Nbiny oTobpaHbl B MNacTUKOBbIE
nakeTbl, Macca KOTopbIX He npesbiwana 250 r.,
BCNEACTBUE Yero Ans nx aHanusa eBolbpaHa reo-
mMeTpus Yawka MNetpu (puc. 6).
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Macca npo6bi nbiam
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Puc. 6. 'padmkun aHanuaa maccel Npob. A. YronbHble npobbl. b. Mpo6kl 3onownaka. B. Mpobbl nbinu /
Fig. 6. Graphs of sample mass analysis. A. Coal samples. B. Samples of ash and slag. C. Dust samples

BtopbiM aTanom nccnegoBaHun SBMSNOCH
npoBeAeHne raMmma-crnekTPoOMETPUYECKNX WUC-
nelTaHMn. B npegcraBneHHbIx Tabnuuax npwu-
BeOeHbl pesynbraTbl  CNEKTPOMETPUYECKOrO
aHanusa, npoBeAéHHble Ha CUMHTUNNALUOH-
HOM ramma-crnekTpomeTtpe «[lporpecc-rammar
(tabn. 3-5). Pesynbratom aHanu3a SBUUCH
YCTaHOBIEHHbIE 3HAYEeHWsI eCTECTBEHHbIX paau-
oHyknugos (EPH) 40K, 238U 1 232Th n nogc4u-
TaHHasa ydenoHad 3d@eKTUBHaA aKTMBHOCTb
EPH B npobax wnaka, yrneri u nbinum — Aam.
HwxHel cTpokon BbligeneHo cpegHee copepxa-
HWe 3HayeHus No BceM npobam. Takke npuse-
AeHa dopmyna, ucnons3yemasa Ang nogcyéra
yaensHon agpdekTuHoCcTM (1)

A, =ARa +1,31ATh + 0,085 A40K. (1)

M3 aHanusa Tabnuubl MOXHO MpPOBECTU
YETKUI BbIBOA O TOM, YTO Ae(mb wnaka B 7 pas
NpeBbILWAET MoKa3aTenu akTUBHOCTU yrnen, a
nein — B 8,5 pas.

lMony4yeHHble pe3ysibmambl Hay4YHO20
uccnedoeaHus. [peBbllleHNe yOernbHON ak-
TMBHOCTU B HECKOMBKO pa3 06bACHUMO. [binb —

3TO TOHKOAMCMEPCHbIE YacTuLbl YroflbHOro Ma-
Tepuana, KoTopble 0caxaatTCs Ha NOBEPXHOCTb
rpyHTa B pesynbrare ABWKEHUS aBTOTPaHCMop-
Ta N NepemeLLeHnNs YIS Ha YronbHbIN cknag.
Mo Ton xe gopore, KoTopas BeOéT OT Bble3aa
13 Kapbepa [0 YronbHOro cknaga, TpaHcnopTu-
PYIOTCS BCKPbILIHbIE MOPOAbI, KOTOPbIE TaKkKe B
BMAE TOHKOAMCNEPCHbIX YacTUL, OCaXaaloTCs Ha
NOBEPXHOCTb rpyHTa. [pn npoBegeHnn npobo-
oTbopa B Npoby nonagakT NOMUMO YrOfbHOMO
mMaTepuana BCKPbILUHblIE MOPOAbl U YACTUYHO —
rPYHT ¢ MecTa 3abopa npobsbl.

[Mpn npoBeaeHUn MNOMeBbIX UCCNEeLOBaHWUMA
Ha cogepxaHue EPH B yronbHbIX nnactax u no-
POAHbLIX MponacTkax yCTaHOBIEHa 3aKOHOMeEp-
HOCTb, YTO B MOPOAHbIX MPOMacTkax 3Ha4YeHns
Aam BbllLe, YeM B yronbHbIX npobax [1; 5; 9;
12]. Tarke oBbACHSAETCA MHOrOKpaTtHoe npeBbl-
WweHne nokasartensa A o B npobax 3onoiunaka,
NMOCKOMbKY Pe3ynsTtaTtoMm npouecca ropeHnst SB-
nsieTcsa TBEpAbIN MUHEpParbHbIA OCTATOK Heopra-
HUYecknx B3Becen, a Takke okenaos K, Ca, P n
T. 4. OTOT MVHeparibHbI HEOPraHMYeCcKMn ocTa-
TOK 1 ABNAETCA (haKTOPOM yBENUYeHNs A e
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Cnegywowmm  3TanoM  UCCNeaoBaHUn  sB-
nsieTca  npoBedeHMe npouecca MHTEepnonsaumm
cogepxxaHui EPH B 6rnokn umdposon GrovHom
mogenu nnacta | KytuHckoro 6ypoyronsHoro me-
CTOPOXAEHWS U YCTaHOBINEHWE KOppenaLumm noka-
3aTenewn 3onbHoCTM 1 cogepxanns EPH [2; 4; 9].

Bbi600hb1. [lockonbKy B Hallel cTpaHe He
CYyLLIeCTBYET HOPM U NpaBUsl, KOTOpblE perynmpy-
toT 6e30nacHOCTb CaMOmn YrofibHOW MPOZYKLUNK,
Oyoem onupaTtbCs Ha HOPMbl paguvaunMOHHON
6esonacHoctn HPB-99/2009 ot 7 nona 2009 r.
B 3TOM OOKYMEHTE YETKO BbIOENSATCS OTXOAbl
NPOMBILLIIEHHOTO MPOU3BOACTBA, B KOTOpbIE, B
TOM yucne, 300bl, WIakM U T. 4., KOTopble noa-
pasgensTca CormacHoO CyMMapHbIM BblYMUcrie-
Huam no dopmyne (1) Ha yeTbipe knacca onac-
HOCTH:

I knacc —A < 370 Br/kr;

Il knacc — 370 Bk/kr > Aam_ < 740 Bk/kr;

Il knacc — 740 Bk/kr > Aa(m_ < 1500 Bk/kr;

IV knacc —A_,, > 1500 Br/kr.

YunTbiBad  BbILLEUINOXKEHHOE, aBTOPOM
NPUHATO pelleHne nontm ot obpaTtHoro. [ngd
onpegeneHnst XapakTepUCTUK Yrms No KPUTEpPUIO
OMacHOCTM npejnonaraeTcs NCnonb3oBaTh chne-
OYIOLLYI0 METOAMKY:

Cnucok numepamypsbl

1. CxuraTb OMbITHYIO NapTUK yrns B
MECTHOW KOTENbHOW UNW TEeNno3neKTPoCTaH-
umm (TAC) B TeyeHMe onpeaeneHHoro npomMe-
XyTKa BpeMeHu T, AOObITYI0O U OTIPY>KEHHYIO
B npepenax ogHoro 6rnoka, nocne 4yero npo-
BOAUTb aHann3 nNpogyKToB CXUraHus yrnen —
30Mbl ¥ WNaka Ha cogepxaHue B HUX EPH.

2. T[lpoaHanunsnpoBaTb 3aKOHOMEPHOCTb
KoppensuMn Mexay CpegHvVM CcopepXaHuem
EPH B yrnax no 6noky n cpegHnm cogepxaHmem
EPH B npogyktax cropaHus yrnen.

3. Ha ocHoBe nonyyeHHbIX OaHHbIX ycTa-
HOBUTb 3aBMCMMOCTb codepxaHus EPH B yrnax
N NpodyKTax CropaHus, npeacTaBUTb COOTBET-
CTBytOLLME AManasoHbl B Tabnuuax.

4. Ha ocHOBe AaHHbIX Tabnuubl NpoL,eccom
oBpaTHOM MHTEPNONALUN MPUCBOUTL NOMYyYeH-
Hbl€ MPOrHO3HbIE 3HaYEHUS KaKOoMY Tpexmep-
HOMy Oroky 6rmoyHon mopenu, BxoAslemy B
A06bIYHbIE BNOKM MO KaXKAOMY FOPU3OHTY.

5. lNepeHecTn Ha KapTbl MOFOPU3OHTHOrO
NNaHMPOBaHWS FOPHbIX paborT.

Takum obpasom, Ha BbIXoAe Mbl NOAYYUM
kapTy 6esonacHoctu gobbiBaemoro M ¢ npo-
FHO3HbIMW 3HaYeHusAMK codepxaHns EPH B
npoayKTax cropaHus.
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