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AHHoOTauusl. PaccMOTpeHBI BOMPOCH! MPOEKTUPOBAHUS OTPAOOTKH 3aracoB YIJIsl M OCBEILICH
IIPOrHO3 Ha MPOEKTUPOBaHME OYAYILIEro Kak pecypca i COBPEMEHHOr0, ¢ U3aHUEM COOTBETCT-
BYIOIIMX HAYYHO OOOCHOBAaHHBIX MPEUIOKEHUH. Pa3o0paHbl maTTepHbl MPOSKTHPOBAHUS B paMKax
9TOTO YIPABJIEHUS «B YCIOBHSAX Xa0Ca» M COCTABJICHO INPEANOIOKEHUE, KaK YaCTH NPOEKTUPOBA-
HUSL.

[TpennoxkeHsl K peanus3aluy KpyINHbIE POEKTHl CTPYKTYPHBIX PAJUKAIBHBIX IEPECTPOEK XO-
3sicTBa CTpaHbl, HEOOXOAUMBIX JUISl €70 JOJITOCPOYHOI0 AP (HEKTUBHOTO PA3BUTHS.

OxapakTepu30BaHbl MOA3EMHbIE CIIOCOOBI J00BIYM CO CIOKHBIMH KOMOWHAIMSAMHU PELICHMS,
Ha3BaHbl IPOTUBOPEUMBBIC LIEJIN U B3aMMOJECHCTBHS MEKIy HOPMAaTUBHOM 0a30i M BBINOJIHEHUEM
IUIaHA, C OTPAaHUYEHUSAMH, UCXOJI U3 IPUPOIHBIX TOPHO-TEOJOTHUECKUX YCIOBUN pa3pabOTKU Mec-
TOpOXJIeHUs1 O0e3 HapyleHul npaBui O0e3onacHOCTH. BriOpaHo HampaBieHHe NPOEKTHPOBAHUS Ta-
PMOHHUYHOTO0, 3 PEeKTUBHOTO U 6€30MacHOr0 BeJleHHUs TOpHbIX paboT. IIpoBeneHa cucremaTu3anus
MIO/IX0JI0OB, METOJIOB U METOAMK IO NMPOEKTUPOBAHUIO U IUIAHWPOBAHUS TOPHBIX PabOT Ha HOBBIX
TOPU30HTAX YroJbHBIX MaxT. [IpennoxkeHsl NTOroBbIE MPOrpaMMbl K NPOEKTUPOBAHUIO YTOJIBHBIX
1axT.

KiroueBble cJI0Ba: NMPOEKTUPOBAHUE TOPHOIO MPOM3BOJCTBA, KOHIIENILNMS, yrojibHas LIaxTa,
IJIaHUPOBAHHE, XaoC.

Abstract. The questions of the design of reserves of coal and highlights forecast for designing
future as a resource for the modern, and the necessary scientifically based proposals. Disassembled
design patterns within this administration "under chaos" and folded assumed as part of the design.

The proposed large projects to implement radical structural rearrangements of the country nec-
essary for its long-term effective development.

We characterize underground mining methods with complex combinations of solutions, called
conflicting goals and cooperation between the regulatory framework and implementation plan with
a restriction based on the natural geological conditions of field development without violating the
SDS. The selected design direction harmonious, efficient and safe mining operations. The systema-
tization of approaches, methods and techniques for the design and planning of mining operations at
new horizons coal mines. A final program for the design of coal mines.

Keywords: Design mining, concepts, coal mines, planning, chaos.
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THE ECONOMIC EFFICIENCY ANALYSIS OF URANIUM OXIDE
EXTRACTION USING GEOTECHNOLOGICAL METHOD IN
UNDERGROUND CONDITIONS OF THE VATUTINSKY DEPOSIT FOR
THE POOR AND EXTREMELY POOR ORES

AHoTauif. Y cTarTi MogaHO METOAMYHMM MIAXiA 0 3MIMCHEHHS €KOHOMIYHOI OI[IHKH OTpPH-
MaHHsI OKHCIB YpaHy Ha pOJIOBHILAX 3 MiJI3eMHUM BUAOOYTKOM JUIsl O1THUX Ta BEIbMH OITHHUX PYI.
BusnaueHo BUXIAHI JaH1 i1 BUKOHAHHS MONEPEIHHOTO PO3PaXyHKY €KOHOMIUHOI OI[IHKU BHITYTO-
BYBaHHA B HiJI3€MHHUX yMOBaX. AJlalTOBaHa pO3paxyHKOBa cxema A BaTyTiHCBKOTO poaoBHINA
II0JI0 TEXHIKO-€KOHOMIYHOT OL[IHKM OTPUMaHHS YPaHOBOI CUPOBUHH, KOTpa IPYHTYEThCS Ha ampo-
OOBaHHUX Y CBITOBIH MPaKTUILIl METOJIaX €EKOHOMIYHOT OLIIHKH 00’ €KTiB POIOBUIL KOPUCHUX KOMAJINH

© JI.B. Manvyes, O.b. Braouxo, 2015

Ta aHaJli31 ePeKTUBHOCTI IHBECTULIIH Yy BUI00YBHI POOOTH.

3riiHO AITOPUTMY PO3PAaXYHKY €TalliB OTPUMaHHs YPaHOBOI CHPOBHMHH: BU3HAUEHO MOMEpeIHI
BUTpaTH Ha OypomiApvBHI POOOTH Ui 3HEMILIHEHHS PYAHOIO MacHBY B 3a)KaTOMY CEpEIOBHUIII;
BapTICTh poOIT 3 OypiHHS Ta OONAIITYBAHHS MOJABAIBHUX Ta MPUUMAIBHUX IIMYpPiB-iH €EKTOPIB 3
ypaxyBaHHSIM BapTOCTI MaTepiajiiB; BapTiCTh BUJIYTOBYIOUOT PEYOBUHU 3 YPaxXyBaHHSM il KOHIICHT-
pamii Ta IMOBIPHUX BTpaT; BapTiCTh TPYOOIPOBOIIB Ta iX CHOPYKEHHS, KUTBKICTh Ta TUIT HACOC-
HOT'O YCTAaTKyBaHHS Ul TPAHCHOPTYBAHHs MPOIYKTUBHOTO Ta BUIYTOBYIOUOI0 PO34MHIB Ha IIOBEP-
XHIO 1 Yy Kamepy BIAIMOBIJHO; BapTICTh CIOPYIKCHHS MiA3€MHOI0 KOHTYPHOTO BIJICTIMHUKA ISt
MPOJYKTUBHOTO PO3YHMHA; BApPTICTh CHOPYA Ta BUKOHAHHS pPOOIT HA MOBEPXHi; BapTICTh CIOPY-
JDKEHHS TII36MHUX 3aXMCHHUX MEPeropojok, siki O Mmomepekany BUTIK MapiB CipyaHOi KUCIOTHU 3
OypoBUX BHPOOOK y pyIHHUHY aTMOc(hepy; BUTPATH Ha OIJIATy MIpaili ToIo. BUKOHaHO MOpiBHSH-
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HSl BAPTOCTI OTPUMAaHHS OKHUCIB ypaHy 3 aHAJIOTIYHUMU MMOKa3HUKAMH TEXHOJIOTI, 110 aie Ha Bary-
TIHCBKOMY POJOBHIII. 3p00JI€HO BUCHOBKHU IIOJI0 BUKOHAHUX PO3paxyHKiB, HMOBIPHOTO 3aCTOCY-
BaHHS 3aPOIIOHOBAHOI TEXHOJIOTIT ISl JOCTIKEHUX YMOB.

KuoiouoBi cioBa: BapTicTe BUAOOYTKY ypaHy I'€OTEXHOJIOTIYHHM CIOCOOOM, ypaHOBa pyna,
OKHC ypaHy, pO3paxyHOK €KOHOMIYHOT €()EeKTUBHOCTI BUIIYTOBYBAHHS, TEXHOJIOTisS BUIIYTOBYBaHHSI.

IMocTanoBka npo6Jjemu. Ha mianpuemcTBax, siki BUI0OYyBalOTh ypaHOBY py.1y,
ChOTOJ[HI 3aCTOCOBYIOTHCS KaMEpHI CHUCTEMHU PO3POOKH 3 3aKJIAIKOI0 BHUPOOICHOTO
IPOCTOPY PEUOBHMHAMHU, IO TBEPIitOTh. Taki cucTeMU po3pOOKH TEXHOJIOTIYHO Iie-
penbdayvaloTh pyHHYBaHHS IPCHKOr0 MAacUBY 3 HACTYITHUM MOTO BUITYCKOM 4epe3 BiJl-
NOBIHI OTBOpH (Iyuku). Takox HEOOX1HE yCTaTKyBaHHS JJIsl JOCTaBKU PY/H JIO Bi-
JKOTHOTO TOPU30HTY 3 MOJANbIINM MiIHOMOM Ha MOBEPXHIO MO TPAHCIOPTHOMY Jia-
HIory. Lls TexHoJoTisl € He JOCTaTHhO €(PEeKTUBHOI, OCKIIBKUA COOIBAPTICTH OTPH-
MaHHS TaKUM YHMHOM O1THMX YPaHOBHUX PYJl 3HAXOJUTHCA OJIM3BKO BapTOCTI peasiza-
11i TOTOBOrO MPOAYKTY 3 MiAnpueMcTBa. KpiM TOro, CcyTTeBy AOJI0 BapTOCTI OTPU-
MaHHsS py/JIHOI CHPOBMHU CKJIa/Ial0Th JOCTaBHI Ta TPAHCIOPTHI BUTPATH A0 MOBEPXHI,
MONEpeIHE 30arayeHHsl y MeKax MiJIINPUEMCTBA, TPAHCIIOPTHI BUTpATH 10 30arauy-
BAJIbHOTO KOMOIHATy, a Ha 30aradyyBaJlbHOMY KOMO1HATI — nepepoOka (moapiOHEeHHs
Ta BUJIYTOBYBaHHS), KOMIUIEKC 3aKJIaJHUX poOIT, 00CIyroByBaHHS BiIXOMIB (TE€pH-
KOHIB) mignmpuemMcTBa Too. OQHUM 31 NUISIXIB 3MEHIIIEHHSI BAPTOCTI OTPUMAaHHS KO-
PHCHMX KOIAJIHMH € 3aCTOCYBAaHHS I€OTEXHOJIOTIT mpu po3poodmi poxosuiia [1]. Ten-
JIEHITisE 10 301IBIICHHS BapTOCTI YCTAaTKyBaHHS, KOTO OOCIYyroByBaHHS, BUKOHAHHS
ripHUYUX POOIT Ta IIHK Ha JIONMOMDKHI MaTepiaad BEAYTh J0 KOMILICKCHOTO 301J1b-
IIEHHS BapTOCTI BUJOOYBaHHS ypaHOBOI pyau. ToMy MOUIYK HIISXIB 3HUKEHHS BH-
TpaT € BXJIMBUM 3aBJIaHHSAM SIK JJIS CAMOTO MIAMPUEMCTBA, TaK 1 JUIsl MAJIUBHO-
€HepreTUYHOr0 KOMILJIEKCY KpaiHU B LIIJIOMY.

Buninennss HeBupimeHnux 3aBaaHb. OCHOBHMM 3aBJaHHSM € BU3HAYCHHSI BU-
TpaT Ha TEXHOJIOTIYHUH JAHITIOT BiJl 3HEMIIIHEHHS FPChKOI0 MACHUBY Ta MPOIECIB BU-
JYrOBYBaHHS KOPHUCHOTO KOMIIOHEHTY 3 MAacHBY JO0 WOTO JOCTaBKM Ha TMOBEPXHIO.
Takum 4YMHOM 3aNpPONOHOBAHA TEXHOJIOTI OTPUMAHHS OKUCIB ypaHy, Ky OyJ0o Omnu-
caHo B cTarTi [1], moTpedye eKOHOMIYHOTO PO3PaXyHKY Ta AESKUX YTOUHEHb. 3T1IHO
3 BUKJIQJCHOI TaM TEXHOJIOT1i MOTPIOHO BU3HAYMTH HACTYIIHI BApPTICHI MOKA3HUKHU:
BpaxyBaTH BUTpaTH Ha OypomiapuBHI poOOTH ISl 3HEMIIHEHHS PYyJIHOIO MAacuBYy B
3a)KaTOMy CEpEIOBHII; BapTICTh POOIT 3 OypiHHSA Ta 00JIaTHAHHS MOJABAIBHUX Ta
MpUAMaIbHUX IITYpPiB-1H €KTOPIB; BAPTICTh BUIIYTOBYIOYOI PEUOBHMHHU 3 ypaxyBaH-
HAM 11 KOHIIEHTpaIlli Ta WMOBIPHUX BTpaT;, BapTICTh TPyOOMPOBOJIB Ta iX CIHOPY-
JOKCHHS, KIJTBKICTh Ta THUIT HACOCHOTO YCTaTKYyBaHHS JIJISl TPAHCIIOPTYBAHHS MPOIYK-
TUBHOTO Ta BHJIYTOBYIOYOTO PO3YMHIB Ha MOBEPXHIO Ta Y Kamepy BIAMNOBIIHO; Bap-
TICTh CIOPYKEHHS KOHTYPHOTO BIACTIMHHKA JUIsI OCAJKEHHS TBEPAUX YACTUHOK B
MPOAYKTUBHOMY PO34MHI; BAPTICTh CIIOPYAKEHHS 3aXMCHUX MEPETOPOAOK, 5Kl O 1mo-
nepepkaid BUTIK MapiB CIpyaHOi KUCIOTH 3 OypOBHUX BHPOOOK Y PYAHHUYHY aTMOC-
depy; BapTICTh CIOPYA Ta BUKOHAHHS POOIT HAa MOBEPXHEBOMY KOMILIEKCI; BUTPATH
Ha OIIaTy IMpall TOIIO.

OpmHuM 13 3aBJIaHb CTATTI € BUBHAUYCHHS €KOHOMIYHOI €(DEKTUBHOCTI 3aCTOCYBaH-
HsI T€OTEXHOJIOT1T P MiJ36MHOMY BUI00YTKY O1THMX Ta BEIbMHU OITHUX ypPaHOBUX
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pya. OCHOBHA BiIMIHHICTb MOJISATA€ Y TOMY, 1[0 MPU BUKOPUCTAHHI T€OTEXHOJIOT1T MU
PO3paxoBYEMO BHUTpPATH HAa OTPUMAHHS MPOJYKTUBHOIO PO3UYMHY (PO3UMH CIpYAHOI
KHCJIOTU HAaCHUYCHHUH YpPaHOBHMH CIIOJIYKaMH), a MpH MII3eMHIA cUCTeMi PO3pPOOKH
JI0JIaTKOBO BPAaXxOBYEMO TPAHCHOPTYBaHHS Ta OOOB’SI3KOBO MOAAJBIITY MEPEepoOKy
0JIep>KaHOi TIPHUYOT MacH 3 YTPUMAaHHSM B1JXO/I1B Ha TOBEPXHI.

AHaJi3 OCTaHHIX J0C/iIKeHb Ta myOJikaniii. Bce6i4HO BUCBITIICHI T€OTEXHO-
JIOT14H1 CIOCOOM BUAOOYTKY KOPHUCHUX KOMAJIMH Ta iX €KOHOMIYHI PO3paxyHKHU B
npansgx B.K. Apenca [5], LI. Illaposapa [6] Ta in. Bonu goBenu ekoHOMIYHY e(ek-
THUBHICTh T€OTEXHOJOTIYHUX CTIOCOOIB 1 BUKOHAIN TOTIEPEIHI PO3PAXYHKH TEXHOJIO-
T1YHOT MOXJIMBOCTI Ta €EKOHOMIYHOI JOLUIBHOCTI BUIOOYTKY KOPUCHUX KOIAJIUH 3ra-
JTAHUM CIIOCOOOM.

IMocranoBka 3aBaanHsi. Ha 6a31 3aponoHOBaHOI TEXHOJOTIT 3p0OUTH PO3paxy-
HOK JIOLIIBHOCTI ii BUKOPUCTaHHS 11 yMOB BaryTtiHchkoro poposuiia. JloBectu
€KOHOMIYHY €(EKTUBHICTh 3aCTOCYBAaHHS T'€OTEXHOJOTIYHOTO METOAY OTpPUMAaHHS
OKHCIB ypaHy Ul 3raJlaHuX YMOB, siKa B ce0€ BKJIIOYA€E: PO3PaXyHOK 3arajibHOro 00-
csATy poOIT Ha POJIOBUII; BU3HAYEHHS 3/I0POKEHHS 3HEMIIHEHHS TPCHKOTO MACHUBY
JUTsl BUIYTOBYBAHHS; BapTICTh CHOPY/IKEHHSI BUJOOYBHUX 1 HArHITaJbHUX CBEPJIO-
BHUH, BH3HAUCHHS OOCSTIB €KCIUTyaTaliiiHOTO OypiHHS BHUJIOOYBHUX 1 JOIOMIXKHHUX
CBEPJIOBHH; TEPMIH pOOIT y KaMepi Ta 4ac il BiANpaIfoBaHHs; BU3HAYEHHS TEXHOJIO-
TYHUX MMOKA3HUKIB, K1 0 MaKCHMMaIbHO BIATIOBIIAIN peaabHO MYl cXemi po3poo-
KU POJIOBUINA; BUSHAYCHHS 00CSTIB BUIOOYBHHUX POOIT, iX COOIBapTICTh 3 BUTPATAMHU
Ha MaTepiaiu TOUIO.

Buxigny iHpopMalliro Moa0 poJAOBHILNA IJiI MPOTHO3YBAHHS €KOHOMIYHHUX MOKa-
3HUKIB BUJO0YTKY YpaHy OTpUMaHO 3 poboTH [3].

OcHoBHA yacTHHA. YKpaiHa JOCTaTHHO 3a0e3rnedyeHa ypaHOM Ta BYTULISM, IO
J03BOJISIE BUKOPHCTOBYBATH €HEprito ypaHy Ha 44 % B MOpIBHSAHHI 3 3arajJlbHUM
00’€MOM BUKOPHCTAHHS €HEpriii. YpaHOBI 3aMacu KpaiHu MO>XKHA OCBOIOBATH TUIbKU
MiJ36MHUM CITIOCOOOM, MPUYOMY OCHOBHA YaCTHUHA ITUX Py € OiTHUMHU, TOMY 1 BCI
BUTPATH HA X OTPUMAHHS € MAJIOPEHTA0CTHHUMHU.

VYkpaina 3a0e3neuye ypaHOBOK CUPOBHHOIO JIEpKaBHE MiAMPUEMCTBO «CXiTHMIA
ripanuo-30arauyBanbauii koMOiHaT» (JI1 «Cxinl 3K»). Ha maxrtax JIIT «Cxinl'3K»
3aCTOCOBYIOTHCS KaMEpHI CHCTEMH PO3POOKH 13 3aKJIaJIKOI0 Ta BUKOPUCTAHHSM B
OUYMCHUX poOOTax OypoIiJpUBHOTO criocoOy BinOiviku [2]. BaTyTiHChKE poaOBUIIE
HiAMOPSIAKOBAHE 3TraJlaHOMYy BHIIE JCpXKAaBHOMY MiANPUEMCTBY. BOHO po3TamoBy-
€ThCS B LIGHTPAJIbHINA YaCTUHI KpaiHU Ta BIANPALBbOBYETHCS CMOIIHCHKOIO IIAXTOIO.
TexHos0r1a OTpUMaHHs pyAH NPU JaHii cUCTEM] po3po0KH Nependavyae pyiHyBaHHS
PYIHOTO MacWBY IUISXOM MiJPUBY BisiJI CBEPAJIOBUH Ta IOCTABKOIO PYIIU IO BIAKOT-
HO1 BUPOOKH 3 HACTYITHUM il TPAaHCIIOPTYBAHHSAM Ha MOBEPXHIO. A TIOTIM B)K€ Ha IO-
BEPXHI BOHA MOMEPEeNHbO 30arauyeThcs (B Mekax BHIOOYBHOTO MiANPUEMCTBA) Ta
BIJIMPABISIETBCSA HA MEPepoOKy 10 30aradyBaibHOTO KoMOiHaTy B M. JKoBTi Bomwm.
Taxa TexHONOTIS € TOCTaTHBO 3aTpaTHOO. LIIIsIX0M 3MeHILIeHHST BapTOCTI BUIOOYTKY
€ 3aCTOCYBaHHS T€OTEXHOJIOTITYHUX CIOCOOIB BHUIOOYTKY, SIKI JalOThb MOXJIMBICTD
3MEHIIUTH BUTPATH Ha IUIMHA KOMIUIEKC MaTepiaiiB, poOIT Ta yCTaTKyBaHHS 3 MEH-
II0F0 KUTBKICTh 3aJITHOTO 00CITyTOBYIOYOTO TIEPCOHATY.
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Ha ocHoBi TexHouorii, ommcanoi B po6oti [1], moTpiGHO 3poOuTH momepenHii
€KOHOMIYHHMI PO3paxyHOK COOIBapTOCTI 3aCTOCYBAaHHS I'€OTEXHOJIOTTYHOTO CIIOCO0Y
B MiJ36MHUX YMOBAaX y MOPIBHSAHHSA 3 JIIFOYOI0 TEXHOJIOTIE€I0 HA IIaxTi. ABTOPH JaHOT
CTaTl IOBOJSATH peajbHICTh BUKOPUCTAHHS I€OTEXHOJIOTIYHUX CIOCO0IB Oe3nocepe-
HbO BUJ00YTKY Ha MICIll Ta poOJIATh MOMEpPEIHI PO3PaXyHKH TEXHOJOTTUHOI MOXKITH-
BOCTI BU00YTKY. BHACHIJOK 1IbOTO OCHOBHOIO METOI0 POOOTH € PO3pPaXyHOK TEXHI-
KO-€KOHOMIYHO1 €()eKTUBHOCTI BUIO00YTKY YpaHy 3alpOlOHOBAaHUM KOMOIHOBaHUM
CIIOCOOOM.

Jlnia peanizaiiii MeTH IOCTaBJIEH1 1 MatOTh OyTH BHUpIIIEH] HACTYMHI 3a/1a4i:

1. Po3poOuTH METOOUKY pO3paxyHKY MapaMeTpiB TEXHIKO-€KOHOMIYHOI OLIIHKH
00’€KTIB BUAOOYTKY YPaHOBOi CHPOBHHHU.

2. HaBecTtu mormepeaHiil po3paxyHOK €KOHOMIYHOI OI[IHKA MO>KJIMBOTO BUKOPHC-
TaHHS F€OTEXHOJIOT1] Ha YPaHOBOMY POJIOBHUIIII.

3. BuzHauuTH raixy3p MOKIMBOTO 3aCTOCYBaHHS KOMOIHOBAaHOI CHCTEMHU pO3p00-
KM 3 J1I0U0I0 TEXHOJIOTIEI0 3aJIC)KHO BiJl BMICTY YpaHy B py/i.

MeToauka i mapaMeTp TeXHiK0-eKOHOMIYHOI OLIHKH PO3pOo0OKHM YPaHOBOIO
poaoBua. [IpuiiHara METOIMKA € aIallTUBHOIO JUISl TOCIHIIKYBAaHUX YMOB JJISl TEX-
HIKO-€KOHOMIYHOI OIIIHKA OTPUMAaHHS YpPaHOBOi CUPOBHMHH, I1I0 IPYHTYETHCS Ha ai-
poOOBaHUX y CBITOBIM IpPaKTHUIIl METOAaX €KOHOMIUHOI OIIIHKH 00’€KTIB POJIOBHIIL
KOPUCHUX KOTAaJWH, aHali3l eeKTUBHOCTI 1HBECTHUIIH y BUI00YBHI poboTu. OCHOB-
HUMHU TIOKa3HHUKAaMU €KOHOMIYHOI €(EeKTUBHOCTI BUIOOYBHHUX POOIT BIAMOBIIHO O
CBITOBOI MPAKTUKHU € iX cOoOIBapTICTh, BUTPATU HA MaTepiaiu, aMOpTH3allsl yCTaTKy-
BaHHs, 3apo0ITHA IJ1aTa, TEPMIH OKYMHOCTI, 1HAEKC MPUOYTKOBOCTI 1HBECTULIH, IO
OyJ10 BKITFOUEHO JI0 PO3PAXYHKY.

[Ipn owmiHLI €KOHOMIYHOI €()EKTUBHOCTI OCHOBHI JlaHI alTOPUTMY PO3PaAXyHKY
€KOHOMIYHHMX MMOKAa3HUKIB 3rpyMOBaHI 32 YOTUPMa OCHOBHUMH MapaMeTpaMHu:

a) HOpMATUBU BUTPAT HA MIA3EMHUH 1 TEOTEXHOJIOTTYHUM CIOCOOU BUAOOYTKY;

0) MUTOMI1 eKCIUTyaTalliiiHi BUTpaTH Ha BUAOOYTOK KOPUCHUX KOTAJIHH;

B) HOPMATHUBHM aMOPTHU3allii YCTaTKyBaHHS,

') BUTpaTU Ha MEepepoOKy ypaHOBOI pyJIu B 3aKUC-OKUC ypaHy HpHU MiJI3€MHOMY
croco0y BUAOOYTKY.

CTpykTypa po3paxyHKy Mojesi co00iBapTOCTI IJisl Te0TEXHOJIOTIYHOI po3poo-
KM. 3a3HaYUMO €TaIly, siKi Oyl BUKOPUCTaHI IPU BUKOHAHHI poOOTH, Ta 300pa3nuMo
CXEMaTUYHO MPOXOJKEHHS IIMX €TaliB 13 3a3HAYCHUMHU TEXHOJIOTISAMU: Tepiia — Ji-
104a TEXHOJIOT1sl BUOOYTKY YPaHOBOI PyIM Ta MOJAJIBIIOI MepepoOKH Ha 30aradyBa-
JHLHOMY KOMOIHAT1 3 OTpUMaHHSM OKHCIB ypaHy, Apyra cxema — KOMOIHOBaHa TEXHO-
jorig (mia3eMHa po3poOKa 3 BAKOPUCTAHHIM I'€OTEXHOJIOT1]) OTPUMaHHS OKHUCIB ypa-
HY Ha MANPUEMCTBI 0€3 JJaHOK TPAHCIIOPTYBAHHS Ta MOJAJBIIOI MepepoOKu Ha 30a-
radyBaibHIA (padbpuili 3 0OCIyroByBaHHSM BIJIXOAIB BUPOOHMIITBA HAa TMOBEPXHI
(puc. 1).

Etan 1. Ha upomMy erami BUTpaTH MIOJ0 TEXHOJOTIN € TPUOIU3HO OJHAKOBUMH Ta
iX MOKHA BIAHECTU O YMOBHO-TIOCTIHHUX.

Etan 2. OOGymoBneHNI CyTTEBUMH 3MiHAMH B 3allPOMOHOBAHINA TEXHOJOT1I, TOMY
Horo mMu 1 OyIeMO pO3TIsAaTy OUIBII I€TAIbHO.
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Etan 3. BuninienHs 3 oTpuMaHuX OKCHIIIB METaJEBOTO ypaHy abo Horo KiHIleBa
nepepoOKa JJisi BUKOPUCTAHHS Ha SIJCPHUX eNeKTpocTaHmisx. Lleit eranm mis Hamrol
poOOTH HE € BUPIIATLHUM, OCKUIBKH MOJ1I0HA TIepepoOKa He 3/IIMCHIOETHCS B MeXax
KpaiHi, a MOXKJIMBA TUTHKH 3a KOPJAOHOM, TOMY ii B COOIBapTOCTi HE Oy/Ie BpaxOBaHO.

ETAIT | ETAIT2 ETAIT 3

. . . .
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YMOBHO-TTOCTIHHI BUTPATH

000X TexXHoJIori

Pucynok 1 — Cxema oTprMaHHs ypaHy 3a JBOMa OPIBHSUIBHUMH TEXHOJIOT1IMHU

Jl1st BU3HAYeHHS cOO1BAPTOCTI BU3HAYAEMO TPAHMII 3MIH JUIsl KOYKHOTO 13 €TalliB,
AK1 3aJ1€XKaTh BIJl KUJIBKOCTI Ta SIKOCTI YCTaTKYBaHHSI, K€ MM BUKOPHUCTOBYEMO, 3a-
TpaTH Ha KO>KHUI eTall, 3apo0iTHY IUIaTy NpaliBHUKIB, a TAKOX €()EKTUBHICTh BKJIA-
JIEHUX KOIITIB B 3alpOINOHOBaHy TexHoJorio. Ha ocHOBI 11b0T0 OYyJI0 pO3p00JICHO
KOMIT IOTEPHY MOJIEb B MpOrpaMHii 00osioHIl MmarematnyHoro nakera MathCAD s
OiIBII TOYHOTO Ta AKICHOTO PO3paxyHKy. li peasmizariis J03BONMIA BU3HAYUTH OPi€H-
TOBHY COO1BapTICTh KOXKHOT'O 3 €TariB.

[Tpu Bu3HaueHH1 cOOIBAPTOCTI APYroro €Tamy BPaxOBYEMO OCHOBHE yCTAaTKyBaH-
HS 13 CEpeIHIM I[IHOBUM [1al1a30HOM JIJIsi KOHKYPYIOUUX TEXHOJIOT1M, 1110 3BEJIEHO 0
Tabmmi 1.

Kanpoa 3a6e3nedyeHicCTh MOBHOTO ITUKITY BUJIOOYTKY 3a JIFOYOI0 TEXHOJIOTIEI0 Ta
13 3aQISTHHAM I'€0TEXHOJIOTI] IT0JaHa B Ta0IuI 2.

3arayibHUI NPUHIMI €EKOHOMIYHOTO PO3paxyHKy 0a3yeThCsl HA OCHOBI CTaHAApPTHOT
METOJIMKH BU3HAYCHHs COOIBAPTOCTI BUAOOYTKY KOPHCHUX KomnayuH [6 — 8], 3 mesku-
MU JIOIOBHEHHSMHM Ta YTOUHEHHSMHU: pO3paxyHOK BUKOHYBaBcs y nonapax CIIA; no-
naBaBcs Koe(iLIeHT A0IUIaTh B po3Mmipi 1,4 y 3B’S3Ky 3 BAXKKMMH YMOBaMHU Mpalll; [iHa
JOTIOMIXHUX MaTepiaiiB Bu3Havanacs B gojapax CIIIA na kineups 2014 poky To1o.

Tabmuus 1 - OcHOBHE TipHUYE YCTaTKYBaHHS JUIsl BUIOOYTKY YpaHOBOI CHPOBHMHH 32 JIII0YOI0 Ta
KOMOIHOBAHOIO TEXHOJIOTISIMU Ha JAPYromMy eTamny MopiBHIHHSI

IlinzemHa po3podka 3 BUKOPHCTAHHAM reo-

ITinzeMmHua po3pooka
A posp TEXHOJIOTII

— J0CTaBKa Pyau

BIOPOKHBUILHHK Ta 1e6iIKOBE YCTATKYBAHHS | BiACYTHI

— TPAHCTIOPTYBaHHS KOPUCHUX KOTIAJIMH HA IMiIITPUEMCTBI

JIOKOMOTHBH Ta BarOHETKU TpyOOIPOB1Jl Ta HACOCHE YCTAaTKyBaHHS

— OypoBi poboTu

BIJICYTHI \ OypoBe ycTaTKyBaHHs JyIsi OypiHHS Ta oOjari-
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‘ TYyBaHHS HITypiB-1H EKTOPIB ‘

Tabmuus 2 - Kagpoa 3a0e31eueHicTh TIITHKA BUIOOYTKY

KinbkicTh nmepconary Ha KinpkicTh nepcoHairy Ha Iia3eMHOMY BH-
Bun nepconany . . .
J36MHOMY BUJIOOYTKY NOOYTKY 13 3aIisTHHSIM T'€0TEXHOJIOT 1]
PobiTHuKH 420 216
Cuyx060BIi 190 120
Bceworo mo aiabHui 610 336

Po3paxyHok Oyi0 BUKOHAHO 3 ypaxyBaHHSIM HACTYIHHUX IPOLECIB Ta 3aITHUX Ma-
TepialiB:

1. 3n0poskeHHsI BUTPATU HA BUKOHAHHS OYypOIIIPUBHUX POOIT JJIsi 3HEMIIHEHHS
PYAHOI'O MacHBy 1 OJAJIBIIOTO HOTO BUITYTOBYBaHHS.

2. Po3paxyHOK BH3HAuY€HHS COOIBApPTOCTI OCHOBHUX POOIT Ta MaTepiaibHUX BU-
TpAar:

- ypaxyBaHHsI BAPTOCTI CIIOPYKEHHS KOHTYPHOT'O B1ICTIHHMKA [l TIPOAYKTUBHO-
r0 pO34MHa,;

- aMOPTHU3allliHI BiIpaXyBaHHS Ha YCTaTKyBaHHS;

- BUTpPATH Ha OIUIATY Ipalli Ta COLIabHI BIAPAaXyBaHHS,

- MaTepiajibH1 BUTPATH;

- eJIEKTPUYHA Ta THEBMATUYHA EHEPTis;

- Hemepen0auyBaH1 BUTPATH.

3. 3MeHIIIeHHs BTpaT PyIH MPH BUIYTOBYBaHHI.

4. BpaxyBaHHsI OTpUMaHHs OKMCIB ypaHy, L0 MOTpedye MOoAAIbIIOLI IepepoOKH Ta
30aradyeHHs.

Kputepiem ontumansHOCTI MOjies OyIJio MPUUHATO COOIBAPTICTh BUAOOYTKY PYIH 1
€KOHOMIUHY €(DEeKTHUBHICTh 1HBECTHIIIH.

Pe3yabTaTu gociaigkenb Mojaesi. 3a OCHOBY MOJeIi OyJI0 MPUHHATO MONEPeIHi
pPO3paxyHKH OTpUMaHHsS ypaHy 3 BarytiHchkoro ponosuina. ba3yrounch Ha joriii,
BUKJIQJICHIN Ha PUCYHKY |, CTPYKTYypyEMO COO1BapTICTh OTPUMAHHS OKCHY YpaHy 1O
JIBOX TEXHOJIOTiSIX B PO3PAXyHKY Ha OAHY KaMmepy 3 3afaHuMu po3mipamu. s Bu-
3HAUYEHHS Tally31 €()eKTUBHOTO BUKOPUCTAHHS MIJ3€MHOI0 Ta KOMOIHOBAHOI'O CIIOCO-
61B BUA00YTKY OyJIO BUBHAUYEHO COOIBApTICTh ABOX CIOCOOIB. J[Jis mepiiioro BapiaHTy
MiI3eMHHUIA crociO po3poOKH MoKa3aB co0IBapTICTh OTpUMaHHS pyau Ha piBHi $ 40 —
50 3a Tony (cepeans $ 45), a apyruii — $ 35 — 45 (cepenus $ 40) 3a Tony. Ilonepenni
PO3paxyHKH 1IOA0 cO0IBAPTOCTI 000X CIOCOO1B 300pa)KeHO Ha puc. 2.

a) 6)
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>

1 — ycratkyBanHs; 2 — 3apo0iTHa Tu1aTa; 3 — JONOMIXHI poOOTH; 4 — MIATOTOBYI POOOTH;
5 — TpaHCMOPTHI BUTPATH

Pucynok 2 — CkiaioBi BUTpAT, OB’ 3aHUX 3 BUJOOYTKOM ypaHy ABOMA MOPiBHUIEHUMH
crocobamu: a — MiJI3eMHUi crocid BUIo0yTKy; 6 — KOMOIHOBaHMI crIoci0 BUIOOYTKY
(mig3eMHa po3poOKa 3 BUKOPUCTAHHSM I€0TEXHOJIOTT)

3 HaBeJIeHUX JiarpaM BHUJHO, [0 IPYTUH Cc1Oci0 po3poOKu Mae B coO1 1HIIE CITiB-
BiJTHOIIICHHS IIIOJI0 TPYI BUTpAT MOpPiBHAHO 3 mepmuM. Lle mo3Bomsie BUKOpUCTaTH
nepeBaru OKpeMo IMiJI3EMHOIO 1 OKPEMO IFeOTEXHOJIOTTYHOTO CIOCO01B 3a/j1s MMi/IBU-
HIeHHS €()eKTUBHOCTI BUAOOYTKY MpPU 3MEHIIEHHI BUTpAT HA HE3aAisiHI poOoUl Mpo-
LIECH pa3OM 31 3MEHILIEHHSM BIJIXOJ1B BUPOOHHUITBA, OCKUIBKM B MEPIIOMY CIIOCO01
BUJI00YTKY ypaHy (ypaHOBOi pyAu) TpeOa BpaxoBYBaTH TPAHCHOPTYBaHHS TPHUYOI
MacH, BUTpaTH Ha 30aradyeHHsl Ta 3akKJiaJHI poOOTH, OOCITYyrOBYBaHHS TEPUKOHIB TO-
0.

OTxe, aHal3 TEXHOJIOT1] BUAOOYTKY ypaHy KOMOIHOBaHUM CIIOCOOOM JOBIB, 1110
1oro MoxkHa e()EeKTUBHO BUKOPUCTOBYBATH JJisi BUAOOYTKY O1IHOT ypaHOBOI pyaH.
AJie 4yaCTUHY ypaHy 3 OJIHAKOBOIO €(PEKTHMBHICTIO MOXXHA OTPUMYBATH 1 MEPUINM, 1
npyrum cnocobamu. Ha 6a3i momepeaHix po3paxyHKiB 300pa3uMo jiarpamy OTpH-
MaHHS YpaHOBOi CUPOBHHU JIBOMa CIIOCO0aMu Ha puc. 3.

BucHoBKkHU. 3acTOCOBaHUN METOAWYHHI MiIX1J JO3BOJISIE OTPUMATH TEXHIKO-
€KOHOMIYHY OI[IHKY MOXJIMBOCTI OTPUMaHHS YPAaHOBOi CHPOBMHU KOMOIHOBaHOIO CH-
CTEMOIO PO3POOKHU 3 BUKOPUCTAHHSIM I'€0TEXHOJIOT1, IKa Ma€ HaCTyIH1 BJACTUBOCTI:

1. Pe3ynbTatt MOJEMIOBaHHS BUAOOYTKY KOPUCHHUX KOMAJIMH MIJ3EMHUM Ta i/13eM-
HO-T€OTEXHOJIOTTYHUM CIIOCO0aMM MOKA3aH, 1110 3aCTOCYBAHHS BUITYTOBYBAaHHS Ha MICIII
011HMX 1 BenbMU O11HUX pya 110 40 % edekTuBHilIE HIX BUTIOOYTOK PYIH 3 HACTYITHUM ii
COPTYBAHHSM 1 TPAHCHIOPTYBAHHSM J10 30arauyBajibHOI ()aOpUKH, /1€ BOHA BHITYTOBY€EThCS
JUTSL OTPUMAHHS 3aKUCY-OKUCY YPaHy.

2. EKOHOMIYHHH pO3paxyHOK 3a aJalTOBAaHOK MaTEeMaTHUYHOIO MOJIEJUIIO TMOKa3ye,
110 3aCTOCYBAHHS M1I3éMHO-T€OTEXHOIOTIYHOTO CIIOCO0Y PO3pOOKU Ma€ psif repesar re-
peIl BUKITFOYHO MMi3EMHAM CTIOc00aM 3 BUZIOOYTKY OiTHHX Ta BETTbMH O1THHUX PY/I.
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[T — BUJI00YTOK ypaHy 3 BUKOPUCTaHHSM I'€0TEXHOJIOT1T; = BUJ00YTOK ypaHOBOT Py BH-
KIIIOYHO MIJJ3€MHUM CIIOCOO0M; HEEE — 30Ha peHTa0eIbHOr0 BUI00YTKY YpaHOBOI CUPOBUHHM 3a
JIBOMA TEXHOJIOT1SIMU

PucyHnok 3 — 3anexxHiCTh BMICTYy ypaHy B py/li Ta cnoco0amu ii BUIoOyTKY 31 30epeKeHHAM
peHTabenbHOCTI TEXHONOTIH 3 ypaxyBaHHSIM cOO1BapTOCTI

3. IlixzeMHy po3p0oOKy 3 BHKOPHCTAHHSIM T'€OTEXHOJIOTiI MOXHa €(PEKTHBHO BH-
KOPUCTOBYBATH JJIsl BUIYTOBYBAaHHS paHillle HEJOCSKHUX a00 HE €PEeKTUBHUX M1Is-
HOK MpHU JII0Yid cUCTEMI PO3pOOKH 3a PI3HUMHU MPUUYMHAMH: BEJIbMH O1HI PYAH,
OXOPOHH1 YaCTHMHU IIAXTHOTO BIJIBOAY TOIIO. Bee 11e 30ubliye Bijilauyy po0OBHUIA Ta
KOIIITU HA KaIiTaJIbHI pOOOTH.
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AHHOTanus. B cratbe mpenacTaBieH METOIWYECKHM MOIXOJ K OCYIIECTBICHHUIO SKOHOMHYE-
CKOW OIICHKM TOJYYEHHUs OKHCEH ypaHa Ha MECTOPOXACHHUSAX C IMOI3EMHOU MOOBIYEH OCIHBIX H
BCCbMa GCI[HBIX pyﬂ OHpGI[eJIeHBI UCXOOHBIC JAHHBIC OJI BBIIIOJTHCHUA HpeILBapI/ITCJILHOFO pacqe-
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Ta YKOHOMHYECKOU OLICHKH BbIIICIIAYMBAHUA B MOA3CMHLIX YCIIOBUAX. A,Z[aHTI/IpOBaHa pacucTHasn
cxema JUIsi BaTyTMHCKOrO MECTOpOXKIEHHUS MO0 TEXHHUKO-3KOHOMHUYECKON OLICHKHU MOJy4yeHUs ypa-
HOBOTO ChIPbS, KOTOpasi OCHOBBIBAECTCS HA alpOOMPOBAHHBIX B MUPOBOU MPAKTUKE METOJIaX IKOHO-
MUYECKOM OIEHKH OOBEKTOB MECTOPOXKACHUI IMOJIE3HBIX MCKOMAEeMbIX U aHalu3e d()(PeKTUBHOCTU
WHBECTUIIMHN Ha J00bIUHbIE paboThl. COrjJacHO aJIOPUTMY pacueTa 3TaIoB MOIYUYEHUsT YPAHOBOTO
CBIPBSI: OIpeENCHbl MpeBapUTeNIbHbIE 3aTpaThl HAa OypOB3pBHIBHBIE PAOOTHI AJS Pa3yNpOYHEHUS
PYIHOTO MaccHBa B 3a)KaTOW Cpese; CTOMMOCTh padoT 1Mo OypeHuto U 00yCTpOICTBY MOJAIONINX U
MIPUEMHBIX IIIMYPOB-UHBEKTOPOB C YYETOM CTOMMOCTH MaTE€pHaliOB; CTOMMOCTh BBIIIEIAYNBAEMOT0
BCIHICCTBA C YYCTOM €TI0 KOHHCHTpALIUHU U BEPOATHBIX NIOTCPb, CTOUMOCTDb pr60Hp0BOI[0B n UXx CO-
OpYy>KeHUsl, KOJIMYECTBO U THI HACOCHOTO 00OPYIOBaHMS Ui TPAHCIOPTUPOBKH MPOIYKTUBHOTO U
BBIICIAYMBACMOI'0 PACTBOPOB HA MHMOBCPXHOCTH U B KaMCPy COOTBETCTBCHHO, CTOMMOCTHL CTPOU-
TEJIbCTBA MOA3EMHOT0 KOHTYPHOTO OTCTOWHHUKA ISl MPOJTYKTUBHOTO PACTBOPA; CTOUMOCTh COOPY-
JKEHUH U pa60T Ha NOBCPXHOCTH; CTOUMOCTb CTPOUTCIILCTBA MOA3CMHBIX 3allIUTHBIX IMEPECTOPOIOK,
KOTOpBIE MPEAYNPEKIAIN YTEUKY MMapoB CEPHOM KUCIOTHI U3 OYPOBBIX BHIPAOOTOK B PYJHUYHYIO
aTMocdepy; pacxo/pl Ha OIUIATy TpyAa U Jap. BeIMOIHEHO cpaBHEHHE CTOMMOCTH MOJYyYEHUs OKH-
ceil ypaHa ¢ aHAJOTMYHBIMH TOKa3aTesIMH TEXHOJIOTUH, JeicTByrolell Ha BaryTuHckoMm mecto-
POXIACHUU. CI[CJI&HI)I BbIBOAbI OTHOCHUTCJIIBHO BBIIIOJIHCHHBIX pacd€TOB BEPOATHOIO NPHUMCHCHUSA
MPEITI0KEHHOM TEXHOJIOTHH ISl UCCIIETyeMbIX YCIOBUH.

KuroueBble c10Ba: cTOoUMOCTb 100bIYM ypaHa I€OTEXHOJOTHYECKUM CIIOCOOOM, ypaHOBast py-
Jla, OKUCh ypaHa, pacueT d3KOHOMUYECKOW 3((EKTUBHOCTH BhIIIETAYUBAHUS, TEXHOJIOTHS BbIIIENa-
YUBaAHUA.

Abstract. A methodological approach to economic evaluation of producing uranium oxides
from deposits with underground mining is presented for poor and extremely poor ores. Source data
were determined for preliminary economic evaluation of leaching in underground conditions. A
calculation scheme was adapted to the Vatutinsky deposit in terms of feasibility of uranium ore
producing, which was based on the approbated world practices for evaluating economics of mineral
deposits and analyzing effectiveness of investments into the mineral mining. According to the
algorithm of calculating the stages of uranium ore mining the following indices were defined:
preliminary costs of drilling and blasting operations for weakening ore massif in sandwiched zone;
costs of drilling operations and equipping of feeding and receiving boreholes-injectors with the cost
of materials; cost of leacheable agents with taking into account their concentration and possible
losses; pipelines and their construction cost, number and type of pump equipment for transporting
leaching and productive solutions to the surface and into the chamber, respectively; cost of
construction of an underground tank contour for productive solutions; cost of structures and works
on the surface; the construction of underground protective walls that would prevent sulfuric acid
fumes leaking from the drilling rooms into mine atmosphere; labor costs, and so on. The resulted
cost of the uranium oxides producing was compared with the similar technological indicators,
which are used at the Vatutinsky deposits. Conclusions made concerns a possibility to use the
proposed technology for the conditions under the consideration.

Key words: cost of uranium mining by a geotechnological method, uranium ore, uranium
oxide, calculation of leaching technology economic efficiency, leaching of ores.
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