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P. A . Vasilev. - Method for Quantitative Evaluation of Prognostic Reserves. In this paper is 
proposed a method for quantitative evaluation of t he prognostic reserves of hard minerals , 
which combines and unifies the featur es of the known methods of expert estimation and of 
-extrapolation. New correction coefficients are· introduced for this purpose. The area of prog­
nosis is divided into a series of blocks, a nd the prognostic reserves are determined separately 
for each of them. The eva I uation of the prognostic reserves for each individual bloc k and for 
the whole of the area of prognosis, is done independently by a group of experts. The arithme­
tical mean is adopted as a final result. In fact, the prognostic reserves are calculated t wice: 
at the beginning, by the extr apolation method, and afterwards, by the method of the expert's 
evaluation, the extrapolation method being considered as an improved modification. 

TiporH03HI1Te aanac11 aanot~sat .l{a 11rpa.HT see n o -Ba>KHa poJI.H s csetoseH Ma­
lll.a6. HecJiyt~ali:Ho 11 y Hac notiTH e>KerO.l{HO no HCKaHe Ha Haii-BHCWH opraHH -
ll"hp>KaBeH C"bBeT, JJ,"hp>KaBeH KOMI1TeT 3a DJiaH11paHe 11 .AP., ce H3l!HCJI.HBaT npo­
fH03HHTe 3anacH Ha BCHt!KH BH.l{OBe MHHepaJIHH 11 eHeprHHHH cypoBHHI1. 

06atie Hal!HH"hT, no KOHTO Te y HaC ce onpe.l{eJI.HT, e KpaHHO HeecpeKTI1BeH. 
06HKHOBeHO e.l{HH e.l{HHCTBeH Cne~HaJIHCT .l{aBa MHeHHeTO Cl1 3a ~Hcppata Ha 
npOrH03HI1Te 3anaCI1 OT .l{a.l{eH BH.l{ MHHepaJIHa cypOBI1Ha. flpH TOBa He Ce 3Hae 
KaK e DOJiytieHa Ta311 ~11cppa, 3aW.OTO HI1KOra He ce np11Be>K.l{aT .l{aHHI1, OT KOI1TO 
,ZJ.a ce smK.l{a KaK"hB MeTOJJ. e npHJIO>KeH. Hali:-cppan11p.aur.oto e, tJ:e TaKa npe.l{Jia­
raHHte nporH03H H 3anaCH OT e.l{HH e.l{I1HCTBeH cne~l1aJII1CT 6e3 KaKBI1TO 11 .l{a e 
<>60CHOBKI1 11 .l{OKa3aTeJICTBa Ce n p11el\1aT KaTO Helll.O peaJIHO OT opraHHTe-B"h3JIO· 
)KHTeJII1. 

3a .l{a 6"h.l{at npe.l{JiaraHI1Te nporH03HI1 aanac11 nO-.l{OCtosepHa 11 y6e.l{I1IeJIHI1 , 
e He06XO.l{HMO: 
a. l13tJ:I1CJI.HBaHeTO .l{a Ce H3B"bpll1Ba no onpe.l{eJieHa MeTO.l{I1Ka, KaTO Ce Dp11Be>K· 
,ZJ.aT ·.l{aHHI1Te 11 peayJitaTI1Te Ha OT.l{eJIHI1Te onepa~1111. 
6. l13tJ:I1CJI.HBaHeTO .l{a Ce 113B"hpll1Ba OT rpyna eKcnept11, KaTO BCeKI1 e.l{I1H OT T.HX 
pa60TI1 He3aBI1CI1MO 11 CaMOCTO.HTeJIHO . 

.. ITporH03HI1te aanac11 ce onpeJJ.eJI.HT s rpaHH:~Hte Ha 11asectHI1 HaxoJJ.mr~a 
( ·a .l{"hJI60tJ:I1Ha 11 no !}lJiaHrosete) , B paiioHa Ha HaXOJJ.11W.ata, B PYJJ.HI1 pali:oHH, 
.8'1<o11to 11Ma HaXOJJ.HW.a, H s npe.l{noJiaraeMI1 PYJJ.HI1 paiioHH, s K011TO HaXOJJ.11W.a 
H.HMa, HO ce npe.l{noJiara, tJ:e w.e 11Ma. 

ITo OTHorneHHe Ha nbpsata rpyna nporH03HI1 aanac11 - s rpaHI1~Hte Ha 
H3BeCTHI1 HaXO.l{HW.a , e npe.l{JIO)i{eH npHeMJIHB Hat111H (V a S i 1 e V, 1979). 
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npe~MeT Ha HaCT05HII.aTa pa6ora ca nporH03HHTe. 3anaCH B paHOHa Ha Ha.XO­
~HIU.aTa 11 B rpaHHUHTe Ha py~HH pai1oHH (noJiera), B KOHTO HMa (HJIH HHMa) Ha­
xo~HUI.a Ha llOJle3HH H3KOnaeMH. 3a Te3H CJiyqaH llOHaCTOHUI.eM Ca H3BeCTHH 
qerHpH OCHOBHH HaqHHa 3a onpe~eJIHHe Ha nporH03HHTe 3anacH: Ha eKcnepTHaTa 
OU.eHKa (E bl X 0 Be p, I973; X a p q e H K 0 B, I978), eKCTpanOJIHpaHeTO 
(E bl X 0 Be p, I973; X a p q e H K 0 B, I978), MaTeMaTJ1qeCKOTO MO~eJIHpaHe 
(X a p q e H K o B, I978), a B nocJie~HoBpeMeE y rae u, .U y ~ e H K o (I976) 
npe~JiaraT HOB MeTO~- MeTO~ Ha MaTeMaTHqecKaTa KJiaCH<tJHKaU.H5!. noCJie~­
HH5!T Mero~ ce cqHTa 3a TB'bp~e nepcneKTHBeH, HO 3acera e see OUI.e B cTa~HH 11a 
pa3pa6oTBaHe. · · ~ . 

BcHqKH ropeH36poeHH MeTo~H 3a KOJIHqecTBeHa oueHKa Ha nporH03HH1;e 
3anaCH HMaT e~HH 06UI. npHHUHll - npHHUHlla Ha aHaJIOfHHTa. l13XOJK~aHKH O'T 
aHaJIOfHHTa, MeTO~HKaTa Ha nporH03!1paHeTO Ce CBe)K~a ~0 ycTaHOBHBaHeTO Ha 
cTeneHTa Ha cxo~CTBOTO, Koero oT eraJioHa ce pa3npocrpaHHBa Bopxy riporH0-
3HpaHHH o6eKT. 

B HaCTOHUJ.HH MOMeHT npaKTHqecKH ce H3rrOJI3ysaT MeTo~'bT Ha eKcnepTHata 
oueHKa 11 MeTo~'hT Ha eKcTpanoJIHpaHeTo, KaTo nopBHHT e Hai1-yrrorpe6HBaH. 

~eTO~'bT Ha MaTeMaTHqeCKOTO MO~eJIHpaHe Ce CBe)K~a ~0 C'bCTaBHHeTO Ha 
eMrrHpH~HO ypaBHeHHe Me)K~y npOfH03HpaHHTe 3allaCH 11 nporH03HpaHHTe 
KpHTepHH . Toii 3acera He ce H3nOJI3ysa, 3alll,oTo e CB'bp3aH c o6eMHCTH H3qHc­
JIHTeJIHH OnepaUHH. Q()aqe C H3llOJI3yBaHeTO Ha eJieKTpOHHOH3qHCJIHTeJIHaTa 
TeXHHKa 11 C'bCTaBHHeTO Ha C'bOTBeTHHTe aJirOpHTMH MaTeMaTHqecKOTO MO~eJIH­
paHe MO)Ke ~a ce H3llOJI3ysa see no-qecTo rrp11 KOJIHqecTBeHOTo oueHHBaHe Ha 
-nporH03HHTe 3anac11. . 

CneuHaJIHCTHTe (X a p q e H K o B, I978) oT6eJI5!3BaT, qe 3a ~a 6o~aT npor­
H03HHTe 3anaCH H3qHCJieHH llO-~OCTOBepHO, e He06XO~HMO H3llOJI3yBaHeTO 00-
He Ha ~sa MeTo~a. TaKa, OT e~Ha CTpaHa, ce H3Bopnma KOHTpOJIHa nposepKa 
Ha e<t>eKTHBHOCTTa Ha MeTO~HTe 3a KOJIHqeCTBeHa OII.eHKa Ha rrporH03HHTe 3a­
naCH, a, oT ~pyra, ce noBHIIIasa Ha~e)K~HOCTTa Ha Kpai1HH5! pe3yJITaT. 

no-~oJiy Ce npe~Jiara KOM6HHHpaH MeTO~ Ha eKcrrepTHaTa OIJ.eHKa H eKCT,p­
allOJIHpaHeTO, Karo ce ycos'bpiiieHcrsysa T03H Ha Henocpe~crseHoTo eKcr.p­
anoJIHpaHe. CoUJ.HOCTTa Ha npe~JiaraHH5! MeTa~ ce cse)K~a ~o cJie~Horo: 

a. nporH03HaTa llJ!Olll, Ce pa36HBa Ha cepHH yqaCT'bUH (6JIOKOBe) . 
6. BceKH 6JioK ce oueH5!Ba nooT~eJIHO. 

B. 3a ueJITa ce no~611par cepHH KpHTepHH, KOHTO ce oueHHBaT no 6aJIHara 
CHCTeMa . .Uo6pe H3yqeHOTO Haxo~Hlll,e OT C'blll,OTo HJIH C'hce~HOTO py~Ho rroJie 
cJiy)KH Karo eTaJioH. BceKH KpHrepHii 3a cpasHeHHe MO)Ke ~a HMa oueHKa or 
HyJia (npH J!HllCa Ha CXO~CTBO) ~0 4 (npH ll'bJIHO CXO~CTBO). np11 OII.eHKa I, 2 
11 3 e HaJIHue C'bOTBeTHO CJia6o, cpe~HO H BHCOKO CXO~CTBO Ha KpHTepHHTe (npJ!3.­
HaUHTe). 

r. CrerreHra Ha cxo~CTBO Ha 6JioKa ce onpe~eJIH no <tJopMyJiaTa 

(I) 

K'h~eTo 

C= IK, -· 
IK Max. 

C e CTeneHTa Ha CXO~CTBO (B qaCTH OT e~HHHIJ.aTa); 
IK- cyMa oT oueHKHTe Ha oT~eJIHHre KpHTepHH; 

., 

IKmax - cyMa Ha MaKCHMaJIHO B'b3MO)KHHTe oueHKH Ha OT~eJIHHTe KpHTepHH­
HarrpHMep npH IO cpaBH5!BaHH KpHTepHH 5 ca oueHeHH c 6aJI 2 11 5 c 6aJI 

3. 0TTYK C'hrJiacHo <t>opMyJia (I) 

C= 5X2+5X3 =0 625 
lOX4 ' . "· 
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{2) 

JJ.. CreneHTa Ha nepcrreKTHBHOCT Ha 6JioKa ce onpeAeJIH no <J>opMyJiaTa 

:EK 
C,= "'K-. 100(%), 

~ max. 

K'b,AeTO 
C11 e cTeneHTa Ha rrepcrreKTHBHOCT ( B %) . 
. 3a rrpHBeAeHHH no-rope rrpHMep cTeneHTa Ha nepcneKTHBHOCT Ha rrporHo-
3 HpaHHH 6JIOK e 62,5%. 
· e. KoraTO B AaAeH 6JIOK ce Ha6JIJOAaBa rroBeqe OT eAHa PYAOBMeCTBaw.a 
CKaJJ<l, CTerreHTa Ha CXOACTBO (11 Ha nepcneKTHBHOCT) MO)I{e Aa Ce onpeAeJIH 
nooTAeJIHO 3a BCHKa PYAOBMeCTBaw.a CKaJia. B Te3H CJJyqaH 3a onpeAeJIHHeTo 
Ha CTerreHTa Ha CXOACTBO B 6JIOKa Ce H3IlOJI3yBa <j>opMyJiaTa 

(3) C= IK1+IK2+ ···+IKn , 
IK1Max+IK2~o~ax+ ... +IKnmax 

K'bAeTO 
Il(lt Il\2, IK,. ca cyMa Ha oueHKHTe Ha OTAeJIHHTe KpHTepHH B cKaJIHTe, 03Ha­
qeHH ycJioBHO qpe3 1, 2, n; 

IKlMaX• IK2YaX• IKnMax- CYMa Ha MaKCHMaJIHO B'b3MO)I{HHTe oueHKH Ha OTAeJIHHTe 
KpHTepHH B cKaJIHTe, 03HaqeHH ycJIOBHO qpe3 1, 2, n. 

, HanpHMep, aKo PYAOBMeCTBaW.H ca aHAe3HTH H TpaxHTH H aKo cpaBHHBa­
HHTe KpHTepHH ca 10 H IK 3a aHAe3HTHTe H TpaxHTHTe e C'bOTBeTHO 25 H 35, 
~orJiacHo <J>opM yJia (3) 

25+35 
C= 40+40 = 0.75· 

CTerreHTa Ha rrepcneKTHBHOCT Ha 6JioKa e 75%, HO 3a TpaxHTHTe 11 aHAe-
3HTHTe C'bW.aTa e C'bOTBeTHO 87,5 H 62,5%. 

*· OnpeAeJIH ce CTerreHTa Ha cxoACTBo (nepcneKTHBHOCT) Ha UHJiaTa npor ­

H03Ha nJIOW. C'brJiaCHO <j>OpMyJia (4): 

(4) 

K'bAeTO 
Cc e cpeAHa cTerreH Ha CXOACTBO 3a UHJiaTa rrporH03Ha nJiow.; 
N .:._ 6poH: Ha 6JioKoBeTe, CbCTaBHW.H UHJiaTa nporH03Ha rrJiow.. 

H. l13qHCJIHBaT ce nporH03HHTe 3arraCH TIOOTAeJIHO 3a BCeKH 6JIOK no MeTOAa Ha 
eKCTpanOJIHpaHeTO, KaTO Ce H3I10JI3yBa CTerreHTa Ha CXOACTBO, OnpeAeJieHa 

3a OTAeJJHHTe 6JIOKOBe C'b.rJiaCHO QJOpMyJia (1): 

{5) 

KoAeTo 
Q1 e KOJIHl!eCTBO Ha rrpOrH03HHTe 3aiTaCH B 6JIOKa; 

Si - rrporH03Ha rrJIOW. Ha 6JioKa. 
IlpeAJiara ce q Aa ce H3Be*Aa corJiaCHO <flopMyJiaTa (6): 

{6)'.' 
Qut . KnA + QeB . KnB + Qec.- Knc, + Qec,. Knc• 

q= ~ 

K'I;>)l.eTO 
q,_ e . OTHOCHTeJIHa rrpOAYKTHBHOCT Ha eTaJIOHHaTa TepHTOpHH; 

$, ---.. UJIOW. Ha eTaJIOHHaTa TepHTOpHH; 

Q,'A, Q,a, QeCh Qec2Ca KOJIHl!eCTBO Ha 3arraCHTe Ha eTaJ10HHHH o6eKT, OTHeCeHH 

CoChBeTHO K'bM KaTeropHH A, B, c l H C2; 
K,.Jt, KnB. Knc1', K,.c2 - rron paBbqeH Koe<fJHueHT, oTqHTaW.CTerreHTa Ha npoytieHOCT 
H'Cl 3arraCHTe, OTHeceHH CbOTBeTHO K'bM KaTeropHH A, B, ~If c2. 
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J-i3seCTHO e, qe C HaH-BHCOKa CTeneH Ha npoyqeHOCT ca 3anaCHTe OT KaTe­
ropH5! A, a c HaM-H·HCKa - oT KaTeropHH C2. ETo 3am.o nonpaBbiiHH51T Koe­
<jJHuHeHT, OTtJHTalll. CTeneHTa Ha npoyqeHOCT Ha 3anaCHTe, OTHeCeHH CbOTBeTHO 
K'bM KaTeropHH A, B, ClH C2, e npHeT CbOTBeTHO 3a 1,0, 0,9, 0,7 H 0,5. no T03H 
HatJHH npe06Jia)l.aBalli.OTO KOJIHtJeCTBO Ha 3anaCHTe OT HHCKHTe KaTeropJ.m_:_ 
cl H oco6eHO C2, BO)I.H )1.0 no-HHCKa OTHOCHTeJIHa npO.ZJ.YKTHBHOCT Ha eTaJioH'HaTa 
TepHTOplUI. 06paTHO, 3HaqHTeJIHOTO KOJIHtJeCTBO Ha 3anaCH OT BHCOKHTe KaTe­
fOpHH - A 11 B, noBHrnasa CTOHHOCTTa Ha OTHOCHTeJIHaTa npO.ZJ.YKTHBHOCT Ha 
eTaJIOHHaTa TepnTopHH. TaKa peaJIHo ce oTIIHTa CTeneHTa Ha npoy tJeHOCT Ha 
eTaJIOHHOTO HaXO)I.Hlll.e. 

K. H3tJHCJI5!Ba ce KOJIHIIeCTBOTO Ha nporH03HHTe 3anacH 3a U51JiaTa npor­
H03Ha nnour: 

(7) 

K'b)l.eTO 
Q e KOJIHtJeCTBOTo Ha nporH03HHTe 3anacH s U51JiaTa nporH03Ha nnom.. 

Tosa KOJIHtJeCTBO MO:>Ke .ZJ.a 6b.ZJ.e onpe.ZJ.eJieHo H no <jJopMyJia (8): 

(8)' Q= CcqS, 
S e U.HJiaTa nporH03Ha nnom.. 

ropecnOMeHaTHTe H3qHCJIHTeJIHH onepau,HH Ce H3BbplliBaT CaMOCT051TeJIHO 
OT e.ZJ.HH cneu.HaJIHCT (eKcnepT). 5po5!T Ha eKcnepTHTe o6aqe Tp5!6Ba .ZJ.a 6b.ZJ.e 
He no-MaJIKo oT TpHMa , KaTo e :>KenaTeJIHO .ZJ.a 6b.ZJ.aT neTHMa. BceKH eKcnepT 
H3B'bprnsa He3aBHCHMO e.ZJ.HH oT .ZJ.pyr H36poeHHTe no-rope onepaUHH. AKo 6postT 
Ha eKcnepTHTe e n1, oKoHqaTeJIHaTa u,H<jJpa Ha nporH03HHTe 3anacH B nporH03-
HaTa nnom. e 

(9) 

Q0 e OKOHtJaTenHa {KpaiiHa) UH<jJpa Ha nporH03HHTe 3anacH B nporH03HaTa nnom. 
S; 
IQ - cyMa Ha nporH03HHTe 3anacH s nporH03HaTa nnom. S, npe.ZJ.Jio:>KeHH OT 
sceKH e.ZJ.HH OT eKcnepnne (Ha 6poii n 1). 

no aHaJIOflitJeH llbT MOraT )l.a ce H3tJHCJI5!T H nporH03HHTe 3anaCH B OT)I.eJI­
HHTe 6JIOKOBe: 

IQt (10) Qol = _ _ n, ' 
nl 

Q01 e OKOHtJaTeJIHa (KpaHHa) Uii<tJpa Ha nporH03HHTe 3anaCH B OT)I.e.nt:H tlJIOK; 

IQ1 - cyMa Ha nporH03HHTe 3anacH B OT.ZJ.eJIHHH 6noK, npe.ZJ.JIO:>KeHH OT sceKH n, 
e.ZJ.HH OT eKcnepTHTe (Ha 6poii n 1). 

Pa36HsKaTa Ha yqacTbuH (6noKose) Ha UHJiaTa npor H03Ha nnom. ce H3Bbprn­
sa oT eKcnepnne H 3a)l.bJI:>KHTeJIHO ce Bb3npHeMa OT BCHtJKH eKcnepTH. AHaJIO­
rHtJHO Ce nOCTbnBa H npH no)I.60pa Ha KpHTepHHTe (npH3HaUHTe) 3a CXO)I.CTBO. 
Be)I.Hb:>K no)l.6paHH, Te H CaMO Te Ca o6eKT Ha H3CJie)I.BaHe OT BCHtJKH eKcnepTH. 

npe.ZJ.naraHHHT MeTo.ZJ. 3a KOJIHtJeCTBeHa oueHKa aa nporH03HHTe 3anacH 
CbtJeTaBa H o6e)I.HH5!Ba HaH-llOJIO:>KHTeJIHOTO OT H3BeCTHHTe MeTO)I.H Ha eKCnepT· 
HaTa ou,eHKa H eKcTpanonHpaHeTo. nporH03HHTe 3anacH B'b.ZJ.Hb:>K ce H3tJHCJI5!· 
BaT no MeTO)I.a Ha eKCTpanOJIHpaHeTO, a CJie)l. TOBa no MeTO)I.a Ha eKCnepTHaTa 
oueHKa. npe.ZJ.JiaraHaTa cTeneH Ha cxo.ZJ.CTBO npe.ZJ.CTaBJIHBa nonpaBbtJeH Koe­
<jJHUHeHT, qpe3 Koiho ce KoperHpaT nporH03HHTe 3anacH. KoJIKOTo e no-HHCKO 
CXO)I.CTBOTO, TOJIKOBa T03H KOC<jJHUHCHT e nO-HHCbK, TOJIKOBa nO-HHCKa e uH<jJpaTa 
aa nporH03HHTe 3anacH H o6paTHO. BoBC:>K.ZJ.a ce H nonpaBbtJeH Koe<jJHuHeHT cnpH-
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'MO OTHOCHTeJIHaTa npOJl.YKTHBHOCT Ha eTaJIOHHaTa TepHTOpH.H, OT'IIHTalli: CTe­
neHTa Ha npoytieHOCT Ha oT)l.eJIHHTe KaTeropHH aanacH. KoJIKOTo e no-roJUIMO 
KOJIH'IIeCTBOTO Ha aanaCHTe ' aT KaTeropHSI c2 (HJIH c2 H Cl) cnpSIMO Te3H OT KaTe­
ropH.H B+C1 + C2 (HJIH A+ B+C1+ C2), TOJIKOBa no-HHCKa e OTHOCHTeJIHaTa 
npOJl.YKTHBHOCT Ha eTaJIOHHaTa TepHTOpHSI H o6paTHO. 

Paa6HBKaTa Ha nporHa3HaTa nJioW. Ha 6JIOKOBe noaaoJI.HBa .11.a ce ou.eHH 
nepcneKTHBHOCTTa H paaMepa Ha nporH03HHTe aanacH B'bB aceKH 6JioK. Ou.e­
H.HBaHeTo Ha npOrH03HHTe 3anaCH OT rpyna eKcnepTH He3aBHCHMO e)l.HH OT Jl.pyr 
e 'no-)l.acToaepHo, no-o6ocHoBaHo. TeaH Jl.OCTOHHCTBa Ha onHcaHHSI MeTOJl. aa 
KOJIHtieCTBeHa ou.eHKa Ha nporH03HHTe aanacH noaBOJISIBaT .11.a ce npenopotiBa 
HefOBOTO npaKTH'IIeCKO H3llOJI3yBaHe. 

C OfJie)l. llOBHlUaBaHeTO Ha AOCTOBepHOCTT~ Ha H3'11HCJISIBaHHTe npOrH03Hlf 
aanaca e u.eJiecoo6paaHe Hapen c npe)l.JiaraHH.H MeTOJl. na ce HanaJI3yBa H MeTo­
Jl.'bT Ha MaTeMaTH'IIeCKOTO MO)J.eJIHP?!fe. TaKa Te B3aHMHO IIJ.e, Ce KOHTpOJIHpaT 
H )l.Oll'bJIBaT. 
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