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Ynepwe 6 exonomiuniii meopii 3anponoHosano epapoanarimuuHull Memoo 6apmicHoi OYiHKU
P0o008uULY KOPUCHUX KonanuH. Poskpumo ocobnusocmi ybo2o memooonoziunozco nioxody, AKui
IPYHMYEMbCA HA  OUCKOHMYBAHHI 2POULOBUX NOMOKIE 3 OOHOYACHUM YPAXYBAHHAM CXeMU
AHCUMMEBO2O YUKTY POOOBUWY KOPUCHUX KONAMUH I umpam y RICAAEeKCHayamayitinuil nepioo.
3aszuaueno, wo maxuii RIOXi0 0acms 3M02y ompumamu Oibl MOYHY 8APMICHY OYIHKY POO0SUA
abo OiNsHKYU HAOP.

Knrouoei cnosa: sapmicna oyinka, OUCKOHMYBAHHA, MEeMOO0I02is, 2pahoananimudHull Memoo,
cxema, JHCUMMEOIAIbHICMb POO0GUWd, THME2PATbHe OOYUCIEHHs, THMEeSPOSAHICMb, HENnepepPeti

yHxyii.

The importance of cost estimation of mineral resources in modern economic theory is noted in
the article. It is noted that all currently existing methodical and methodological approaches to the
valuation of minerals by their economic nature are in fact an analysis of the economic feasibility of
realization of investment projects for the development of deposits, which actually answers the
guestion: is the investment project for the development of the field economically viable. Based on the
analysis of literary sources, it is established that at the present stage of development of the world
economy, the interest in the economic evaluation of the efficiency of development of mineral
resources is not waning. However, methodological approaches are different and there is still no
unity in them. Experts point out that the current methods require improvement due to the low
accuracy of calculations, since the size of the cost estimate depends on the amount of rental
payments for the use of mineral resources in mining and the starting price of the sale of a special
permit for the development of deposits at auction.

For the first time in the economic theory economics, a graphoanalytic method for the cost
estimation of mineral deposits has been proposed. The features of this methodological approach
based on integral calculus, including the integration of continuous functions, as well as the method
of discounting cash flows with simultaneous consideration of the life cycle scheme of deposits,
namely mining and geological conditions of mining are opened. The step-by-step sequence of
realization of the proposed method is resulted. It is stated that this approach will allow to obtain a
more exact cost estimate of a deposit or subsoil by taking into account the following factors: the life
of the deposit, the market conditions of the mineral resources, capital and current expenses
connected with extraction of minerals and costs of the subsoil user in the post-mining a period of
time related to the closure of mines and quarries and the reclamation of disturbed lands formed
during the extraction of minerals.

Key words: cost estimation, cash flow discounting, methodology, graphoanalytic method,
integral calculus, integrability of continuous functions, the scheme of ability to live of a deposit.

IMocranoBka  mpodaemu. ExoHOMIYHA  OIIHKM MiHEPaIbHO-CUPOBUHHUX PECYpCIiB, 3a
(BapTicHA) OIlIHKa HEPYXOMOCTi, Y TOMY YHMCIli CBO€I0 E€KOHOMIYHOIO CYTHICTIO IEPEBAXHO €
POAOBHIIL KOPUCHUX KOITaJTHH, 3aliMae  aHaNli30M EKOHOMIYHOI JOIUIBHOCTI peatizarii

LEHTpaJbHEe MiICIlE B CydacHI EKOHOMIYHIi
Teopii. Ciij 3a3HaYMTH, 1110 BCI METOOJIOTIYHI
Ta METOAWYHI MiAXO0MH, SIKi BUKOPHUCTOBYIOTHCS
Y CBITOBIM NPAKTHIII )i BU3HAYCHHS BapTiCHOT
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IHBECTHIIIMHUX TIPOEKTIB PO3POOKH POMOBHIILL.
Tak, 4uM BUIA 1X pO3paxyHKOBa BapTiCHA
OIliHKa, THM BiJIIOBIHO OiJbII MPHBAOIMBUM
Oyne 1HBECTHIIIMHUI TPOEKT 3 pPO3poOKH
pomoeuil. [Ipu MBOMY TIPOEKT BBaKAETHCS
peHTa0eNnbHUM,  SKIIO  BiH  3a0€3MeYnTh
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OTpUMaHHs TNPHOYTKY, SKHUH, Y CBOIO depry,
320€3MeYnTh PEHTAOCTBHICTh I1HBECTHINH HE
HIWK4Ye OaxkaHoro st iHBectopa piBHA. Came
UM 1 OOyMOBJIGHA HEOOXITHICTH PO3POOKH
CIeIialbHUX METO/IiB OIliHIOBAHHSI.

AHaiiz  momepenHix  gocaiTKeHb i
nyoJikanid. EKOHOMIYHOIO OIIIHKOIO POJOBHIL
(iHBeCTHLIMHUX  MTPOEKTIB  1X  PO3POOKH)
3aiimamucs M. Aromkos, T.M. €ropymikina,
0.€. Mensenesa, €.1. [MorpeOunpkuii Ta iHII
[1-4], a MeTomuUHMMHU MiAXOAaMH 10 TaKOTO
OIiHIOBaHHS — (axiBIi JaleKOro 3apyOiNoKs,
30KpeMa @.-B. Bensmep i Horo
criBpoOiTHHKH [5].

IIpakTuka CBiTUHTH, IO HA CyYaCHOMY €TarTi
PO3BUTKY CBITOBOi E€KOHOMIKH I1HTEpec [0
€KOHOMIYHOI OLIHKH €(QEeKTUBHOCTI PO3POOKH
POIOBUII MiHEPaTHLHO-CUPOBHHHUX PECYPCIB HE
sMenmyersest [6-10]. Ha  ocHOBi  anaimizy
€KOHOMIYHO1 JiTepatypu 00TpyHTOBaHO
BHCHOBOK, IO JI0 TEMEPIIIHBOTO Yacy He iCHye

4+ Q — 00’eM BHIIOOYTKY
KOPHUCHOI KOTIaJINHHU,
THC.T, a00 THC. M>

€IMHUX  METOOMYHUX 1  METOAOJIOTIYHUX
MIXOMIB 70 BapTICHOI OIIHKHA  POJIOBHII
KOPHCHHX KOTIaKH, OCKITBKH KOXKEH METOJl Ma€
CBOi IepeBaru Ta HeJOJIKH.

Metow miei pobotm €  po3poOKa
METOJIOJIOTIYHOTO MiIX0Iy J0 BapTICHOI OIIHKH
MiHEepalbHO-CUPOBUHHHUX PECYpCiB Ha OCHOBI
CXEMH JKUTTEBOTO IHKIY POAOBHUILNA KOPHCHUX
KOMAIMH 1 BUTPaT y MICISeKCIUTyaTaliiHui
nepios.

Buxaax ocHoBHoro marepiamy. Ha namry
OyMKY, BapTiCTh  MiHepaIbHO-CHPOBHHHHAX
pecypciB (JOITBHICTE KalliTATbHUX BKJIA/ICHB)
000B’SI3KOBO MOTPIOHO BH3HAYATU 332 PO3MIPOM
YHUCTOTO JMCKOHTOBAHOTO JOXOAY (YIHCTOTO
JIOXOJTy TPUBEICHOr0 Ha TEHepilTHiii MOMEHT
Yacy), a BJIaCHE PO3Mip CYMapHOTO YHCTOTO
JIOXOIly BiJl PO3pOOKH pPOJIOBHINA — HAa OCHOBI
MPOTHO30BAHOTO JKUTTEBOTO IHKIY POIOBHIIA
(puc. 1), kpuBa SKOTO JIETKO allPOKCUMYETHCS B
mapaboiny (puc. 2).

A
3pocraroumii Crnannuit 3aBeprianbHUit
BUJI00YTOK BHI00YTOK eramn
Puc. 1. Cxema XUTT€BOTO LUKy POIOBUIIA
3amTpuxoBasa ILJIOIIA oOMmexeHa . ab? 4h
p 1ma, - ¢ sizku —h =—; —4h =ab?, a= -=
napaboJior, SBISE COOOK CyMapHUM YHCTHIA 44}}1 b
JOXiZl ~ HaJPOKOPHCTYyBaya  Big  po3pobku (¢ = h;a = — =)
POMIOBHINIA, OTXKE, 3aBHaHHS IIOJSrae B i JUis  BuBeneHHS DOPMYTH  PO3PAXYHKY

KUTbKICHOMY BU3HAUYCHHI.
3anuiieMo piBHAHHS MapaboiM y BUIIISAL
y = ax? + c i 3naiizemo a i C 3a TaKUX yMOB:

Y(O):h;y=0npnx:i§;():T+h,
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IUIOII, 0OMEXeHOi MmapadoJiorn, BUKOPUCTAEMO
BitoMy GopMmyiy:

k
S=[,fdx=F)|§=F—-F (@
st ysknii y = ax? + ¢ i Mex inTerpyBaHms

_ )
y=0; x=1.

t —ygac
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Puc. 2. Cxema XKUTTEBOrO LUKITY POJOBHIIA, ATPOKCUMOBAHA y BUIJISAII TTapa0oIu

TomS—fo (——x + h)dx =
(hx——x )|2 —2(hx—4—h><b—)=

3b? 8

2hx — B _ ———hb—— Zhb.
3b“x8 3b 3

Ockinbkn 300paxkeHa KpHBa (,Z[I/IB. puc. 1)
Jye 0yn3bKa 3a (hopMOIo 710 mapadoiii, MOXKHA
3a3HAYUTH, M0 mapamerp b (auB. puc. 2) — e
TEpMIH BHKOPHCTaHHS POJOBHINA IO MOMEHTY
BHBEJIEHHS HOro 3 eKcrutyararii, a h — gucruit
MPOTHO30BaHWK JIOX1J HaJpOKOopHCcTyBaua (y
TIPHUYOrO MiANPUEMCTBA BiH HaBEACHUH Y
Oi3Hec-TIaHi PO3BUTKY), OTPUMAaHUH HHUM Y
poleci po3poOku poaoBuia. Toai mapamerp S
(dbopmyna 1) 3a CBOEHO €KOHOMIYHOIO CYTHICTIO
SIBIISITEME COOOI0 MPOTHO3HMIT uncTHil 1oxiz (D)
HaJPOKOPUCTYBa4ya BiJ PO3pOOKH POJIOBHIIA
KOPDHUCHMX KONaJWH, TOOTO HOro BapTicHy

OITiHKY.

[lpuBeneHHss  MPOTHO30BAHOTO JIOXOTY
HaJPOKOPUCTYBaya BijJ po3pOOKH POIOBHINA Ha
med MOMEHT 4Yacy 3JiHCHEHO  METOJIOM
JTUCKOHTYBAHHS:

__ D @)
@+r)’

ne D — uncrnit moxim HazmpokopuCTyBada 3a
BECh TEPMIH eKCIUTyaTalii poJOBHUIIa KOPUCHUX
KOTaJINH;

I — HOpMa JAUCKOHTY (CTaBKa MPUOYTKOBOCTI)
B YacTKax OJUHUIIL;

t — TepMiH BHKOPHCTAaHHS POJOBHUINA IO
MOMEHTY BHBE/ICHHS HOT0 3 eKCILTyaTaItii.

SIkmo  mpoekT  po3poOKH  POAOBHINA
KOPHCHHUX KONAJIMH a0  JUIAHKA  Haap
po3rsAaTH  HE 3 MO3UIIH  JUCKPETHOCTI
TPOIIOBHX  TIOTOKiB, IO  BHU3HAYAETHCS
Bemmunnom0 (1 + 1)|, a 5K GesnepepsHuii y yaci
nporiec (e™), TO YHCTHIl TOXia Bix ekcrutyaTartii
B iHTepBam wyacy (t,t + dt) € TUM4YacoBolO
¢yskuiero f(t) dt. Tlpu upomy iHTErpagbHHI
epekr @ (T) € TOKA3HUKOM  HYHCTOTO
JUCKOHTOBaHOTO noxonay (B) i mpu 3aBepiieHHi
eKCIuTyaTalii poxoBHIIa B MOMEHT dacy T
PO3paxoByBaTUMETHCS 32 PiBHSIHHSM:

®(T) = [ f(t)edt, 3)
ne f(t)dt — Qynkuis, mwo BuU3HAYAE YUCTUH
JIOXi7 Bl po3poOku pojoBuiia ab0 iISTHKU
HaJp, OTPUMaHUH B 4acoBOMy iHTepBami (t,t +
dt);

e —
(2,718).

Opnak piBHSHHA (3) HEe BpaxoBye
BUTPAaTH, IOB’sA3aHI 3  PEKYJIbTHBALIIEIO
HOPYIIEHNX 3€MeNb Yy MOCTIPOTHO3HUM Tepion
yacy (t, t + dt). Cxix 3a3Ha4nTH, IO BiJIMOBIIHO
oo crarti 166 3emenbHOro Konekcy YKpaiHw,
3eMJIi, SKi 3a3HaJU 3MIH y CTPYKTYypi penbedy,

OCHOBa HATypaJbHOTO JoTapudmy
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€KOJIOTIYHOMY CTaHi IPYHTIB 1 MaTepHUHCBKUX
MOPiJT Ta Y TiAPOJOTIYHOMY PEKHUMi BHACIIIOK

MIPOBECHHS ripHUY0I00YBHUX,
reOJIOTOPO3BIAYBANBHUX,  OYyIiBENbHHX  Ta
IHMUX  poOIT, MIATAOTh  PEeKyJIbTHBAIII.

3rigHo 13 1. 4 cT. 24 tnaBu 3 Kogekcy Ykpainu
npo Hajapa, HAAPOKOPUCTYBad 3000B’sI3aHUI
NPUBOJIUTH 3EMENbHI NUISHKH, MOPYIIeHI Mpu
KOPHCTYBaHHI HaJpaMH, J0 CTaHy, HPUIATHOTO
JUIA  TOJANbIIOTO  iX  BUKOPUCTAaHHS B
CYCHUIBHOMY BUPOOHHUNTBI. 3 ypaxyBaHHAM
MOCTEKCIUTyaTallifHNX ~BHUTpAT IHTETPaIbHUMA
e(heKT MOXKHA pO3paxyBaTH 3a POPMYIOIO:

D(T) = [ p(the "dt—Le™, (4

ne p(t)dt — mnokasHuK 4YHCTOro NpPUOYTKY,
OTPUMAHOTO BiJl PO3pOOKH pojaoBHUIIA abo
TUISTHKA HaJp y TUMYacoBoMy iHTepBami (t, t +
dt);

L — moBHI mocTekcIIlyartaiiiiHi BHUTpaTH,
MOB’S3aHI 3  PEKYNbTHUBAIIEID IOPYIICHUX
3eMellb, 0 BUHUKIN B PE3yibTaTi pPO3POOKHU
pojioBHIIa 200 TIISTHKH HAJP.

Buxopucrosytoun Ttotokmicts [ e*dx =

eax e—Tt —1_

o +c i
[ re~"tdt, bopmyna (4) MaTHMe TaKuil BUTIISA;
O(T) = [(p(t) +rL)e ™ dt — L.  (5)
3 exonomiunoro mormaay  ¢opmyna (5)
CBIIUUTh MpO Te, IO pealbHa BEIHMYUHA
BapTICHOI OIIHKY POJOBUINA 200 TUISHKH HaIp
YpaxoBy€ SIK YHACTHH EKCIUTyaTalliiHUNA TOXif
HA/IPOKOPUCTYBaya y MPOTHO3HUH IMEpioj dacy
(mepiom  po3poOKHM  pOAOBHUINA), TaK i
nmocTekcIuTyaTariitai urparu (L), moB’s3ani 3
PEKYJIBTUBAIIIEIO TOPYIICHUX 3€MEITb.
BucnoBku. 3anpornoHOBaHO
METOJIONIOTIYHANA TiAXiJ A0 BapTICHOI OIIHKH
POJIOBUIIl KOPUCHUX KOTAINH, IO 0a3yeThcs Ha
rpadoaHaiTHYHAX MiAX0Aax po3paxyHky. lLle
JacTh 3MOTY BH3HAUUTH BapTICThb MPUPOTHOTO
pecypcy BHXOASYM OJHOYACHO 3 OCOOIMBOCTEH
KOH IOHKTYPH PUHKY Ha TOBapHY MiHEpaibHO-
CHUPOBUHHY TPOJYKIIIO 1 TipHUYO-TEOJOTIHHAX
YMOB PO3POOKH POIOBHII KOPUCHUX KOTIAJIMH,
BUTpaT, TIOB’SI3aHMX i3  PEKYJIbTUBAIIEIO
MOPYIICHUX 3eMellb.
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