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B.B. [IEPEI'YIOB, n-p texH. Hayk, npod., .€. [PUT'OP’€B, kann. TexH. HayK,
A10. T'VYK, ripamuntit imxenep, A11 « 111 «kKpuoacmpoekT»
10.I. TPUI'OP’€B, kana. TexH. HayK, KpuBopi3bkuii HalliOHANLHUIA YHIBEPCUTET

MEPCNEKTUBHU NEPEPOBKHA OKUCJEHUX PY ] KPUBOPI3bKOI'O BACEHHY
HA ITPUKJIAZI KAP’€EPY ITAO «IHI'3K»

Merta. CydacHull CTaH BIIKPUTUX TipHUYHX POOIT, a TAKOK EKOHOMIYHA KOH'IOHKTYPA, 1[0 CKJIajacs HaBKOJIO TipHUYO-
OOYBHHX MIANIPUEMCTB, BUMarae MOLIyKy 1 peasi3alii HOBUX MiAXOIIB y BeACHHI IipHUYNX pooiT. OnqHuM 3 6a30BUX NpUH-
LUIIB TaKOTO MiJXOAy € KOMIUIEKCHE OCBOEHHS HAJp, IO CHpHUSE MOKPALICHHIO TEXHIKO-€KOHOMIUHHUX MOKa3HUKIB poOOTH
TIpHUYOIO0YBHUX MiJIPHEMCTB.

Metoan nocaimxenns. {11 yMOB 3amizopyaHux kKap’epiB KpuBOacy 3axydeHHS y BiANpaIfoBaHHS 1 MOJANBILY Iepe-
POOKY OKHCIICHHX 3JII3UCTUX KBAPIIMTIB, MO BBAKAIOTHCS MOODKHOI CHPOBHHOIO, € HAWOUIBI JIOTIYHUM i 3aKOHOMipPHUM
KPOKOM y HAaIPSIMKY KOMIUIEKCHOTO OCBOEHHS POJIOBHIIL.

HaykoBa HoBH3Ha. IllupokoMy BIpOBa)KEHHIO TEXHOJOTiH BUIOOYTKY i MepepoOKH OKHUCICHHX KBapIUTIB Mae Ie-
pemyBaTH OpraHizamis JOCTITHOI IUISHKH, SKa, B CBOIO YEpry, Mae 0a3yBaTHCS Ha IPYHTOBHHX HAYKOBHX IOCTIIKCHHAX
JTAHOTO MUTaHHS, IO 1 € HAYKOBOIO 3a/1aueio TaHOo1 ImyOumiKartii.

[pakTuuna 3HaYUMicTb. B po6oTi Oy70 BUKOPHCTAHO METOAM NATEHTHOTO MOUTYKY, aHAi3y POEKTHHX PIILICHD 1 Ha-
YKOBHUX JUKEpET JUIsl BUKOHAHHS PETPOCIICKTUBHOTO aHAIII3y PO3BUTKY MUTAHHS 3aIy4CHHS OKHCICHUX KBAapIMTIB y Mepepo-
OKY; TEXHIKO-€KOHOMIYHOTO MOJICITIOBAHHS — JUTsl TIMHAMIYHOI OIIIHKH MPOEKTY OpraHi3allii TOCiJHO-IIPOMHUCIOBOT JUISTHKH.

Pe3yabsTaT.B pesynpratax HayKoBO-ZOCTIJHUX 1 MPOEKTHUX POOIT, HABEACHNUX Yy JaHIM CTAaTTi, MICTATBhCS OYiKyBaHi
TEXHIKO-CKOHOMIYHI MMOKa3HUKHA POOOTH IOCITiTHO-IIPOMHUCIOBOI MinsHKK. HaBeneHi pekoMeHAaIlii MI0J0 BIPOBAKCHHS
3aX0/liB KOMIUIEKCHOTO OCBOEHHS POJOBHUIN KOPHCHHUX KOIAINH JUIS MOAAIBIIOr0 HOKPAIEHHS TEXHIKO-€KOHOMIYHHX TIOKa-
3HHKIB JIFOYMX TiPHAY0TO00YBHUX i IITPUEMCTB.

Ki1i04yo0Bi cj10Ba: OKUCIICHI 3ai3UCTI KBapUUTH, KOMIIEKCHE OCBOEHHS POJOBHIL, JOCIITHO-IPOMHUCIIOBA-AUIIHKA, pPe-
TPOCTIIEKTUBHUH aHAIi3, TEXHIKO-€KOHOMIUYHE MOJEIIOBAHH, 3a11aCH KOPUCHUX KOTIAJINH.

doi:10.31721/2306-5435-2022-1-110-9-13

IIpobuiema i ii 3B's130Kk 3 HAYKOBHUMH i MPAKTHYHUMM 3aBIaHHsAMHU. Po3BuTok KpuBopizpkoro
3aIi30pyAHOTO OaceliHy HHHI XapaKTepU3y€eThCsl 3HAYHOIO MipOK0 OCBOEHOCTH 1 BiAmparroBaHHs. [ u-
OuHa OinmpIocti Kap'epi nmepepunrye 300 M, rIMOWHA MiI3eMHUX TIPHUYUX POOIT CKIIA/Ia€ OIUH KiJlo-
MeTp 1 OUIbIIE, IO MOCTYIIOBO HAOIMIKAETHCS O PUCH JOLIIBLHOCTI BiANpPAIIOBAaHHS 3alaciB pyaHOL
cuposunu. Kap'epn xpuBopizpkux ['3K daxTuyHO BXKe BiANpaIloBald BEJIUKY YACTHHY MPOEKTHOTO
TepMiny ekcruryatauii. Tak kap'ep ITAO "IliBal'3K" 3nanmii B excrutyaranito B 1954 p., kap'ep ITAO
"Ia[3K" - B 1961 p., xap'epu ['anniBchkmii 1 [lepmorpasaesuii (ITAO "[TiBal'3K") - B 1963 p. i 1964
p., BiamosinHo, kap'epu Ne26ic 1 Ne3(ITAO "AMKP") - B 1970 1 1977 pp., xap'epu I neroBarcokuid, Ile-
TpiBcbkuii 1 ApremiBebkuit (ITAO "LII'3K"), - 1957, 1977 1 1985 pp. 3amaciB pyau npu OPOEKTHIN
MPOJAYKTUBHOCTI Kap'epiB JocUTh Ha 15-30 pokiB 3aiexHO Bijx pojoBuil. HeoOXiaHO BIAMITHTH, IO
OCHOBHHUH BHJI CHPOBHHH, 110 BUA0OYBaeThCs Ha Kap'epax aitounx ['3K, ckinanaroTh MarHeTUTOBI KBa-
PLMTH.

[TomyTHO BHIy4YeHi Yy BENTUKUX KiJTBKOCTSX KOHIUIIAHI OKUCIIEHI KBapIIUTH BiTHECEHI 10 PO3KPH-
BHUX TIOPiJl 1 y HUHIIITHIN MOMEHT CKJIa{yIOThCS Y BiJIBAIIH.

OTke, OIHUM 3 HalBaKJIMBILIMX HAIIPSIMIB MOJANBIIOTO PO3BUTKY NpomucioBocTi Kpusbacy, mo
y TipHU490A00YBHIH MPOMHCIOBOCTI, IOBUHHO CTATH 3aJTy4Y€HHS 10 MEPEPOOKH OKUCICHUX 3aTi3UCTUX
KBapIUTIB, 110 JO3BOJUTh 3HAYHO 30UIBIIMTH TepMIiHHM ekciulyaTarii KpuBopisbkoro OaceiiHy, 3po-
OWThH parlioHATFHUM 1 KOMIUIEKCHUM BHUKOPHCTaHHS MIHEPaTbHOI CUPOBUHH POJIOBHII i TIO3UTHBHO
BiJli0'€ThCS HAa €KOJIOTIUHIN CKIIaIOBiH mporecy 3100udi.

IMocTaHoBKa 3aBIaHHA. 3amacu OKMCIICHHWX 3alli3UCTHX KBapiuTiB B KpuBopi3bkomy Oaceiini
3HAYHO IEPEBHUIIYIOTH 3aI1aCH MarHETUTOBUX KBAPIIMTIB 1 10 TAMOUMHM 1 KM y MeKaxX TipHHYUX BiJIBO-
JIiB JIFOYHX HiAPUEMCTB MOTEPEIHBO OIIHIOETHCS B S0 MIIpJT TOHH, 1110 BiAKPHUBA€E CEPHO3HI EpCIeK-
TUBH Tepel TipHUY0I00YBHOIO Tamy33io YKpainu. B Toii ke wyac cnpoOu 3aimydeHHs 10 IepepoOKu
OKHCIICHHX 3aJI3UCTUX KBapIIUTIB POOMIIUCH 1 paHille.

Tax B 1985 p. Oyno nmoyaro OynaiBHHLTBO KpHBOPi3BKOro TipHHYO-30arauyBajbHOTO KOMOIHATY
OKHCJICHHX PYIl, Ha SKOMY IUIaHyBajacs IepepoOKa ciaboMarHiTHUX OKHCIEHUX py[ Ha 0a3i Kpuso-
pi3bKoOTo 3amizopyaHoro 6acetiny. IIpoekTHaA TOTYXKHICTH KOMOIHATY CKIIafaia 26,4 MITH TOHH B piK. Y
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Tab7n. 1 HaBeneHo 00'ektu cupoBuHHOI 0a3u KI'3KOP 3a cranom Ha 01.01.2013 p. y paMkax ocTaHHBOT
TIEPEOIIIHKH 1 PO3TIAAY HOIIIBHOCTI JOOYIOBH KOMOIHATY.

Tabmmng 1
CuposunHa 6a3a KI'3KOP
O06’extr cuposunHOi 6a3u KI'3KOP 3anacy OKHCICHUX MarHeTUTOBHX KBApPIUTIB, MIH TOHH
ITAO «ApcenopMitran Kpusuii Pir»
- BigBaau 158
- IPOEKTHUI KOHTYp Kap’epy Ne3 219
TTAO «1iBaI 3K»
- BigBaau 243
- IPOEKTHUI KOHTYp Kap’epy 23
Bceboro 643

Byno po3pobienHo i mpoTecTOBaHO TEXHOIOTiI0 NEpepOOKH OKUCICHUX KBAapUUTIB 3 OTPUMaHHAM
KOHIIEHTpaTy 65-66%. IlnanyBanocs nepepoOasTH OKUCIEH] 3aIi3UCTI KBAPLUUTH, K MOTOYHUH BUI0-
OyTOK, TaK i 3 paHillle CTBOPEHUX TEXHOTCHHHUX poaoBHII. Ha >kanp, MacmTabHICTh IPOEKTY TIO3HAYH-
Jacsi Ha Moro OCTaTOYHIN BapTOCTI i, IK HACHTIIOK, Ha OpaKy KOIMITIB y JAepKaBH, IO 3PEIITOI0 BUKIIH-
KaJo 3ynuHKYy OyamiBHHUITBA. PoOwiuncs psa cnpob onTHMi3yBaTH MPOEKT i BIIHOBUTH HOro peaiiza-
mito. Tak incturyrom HII "/IIII "Kpusbacupoekt" y 2012-2015 pp. y pamKkax TeXHIKO-€KOHOMIYHOTO
OoOTpyHTYBaHHSI IIOIIBHOCTI 3aBepIIeHHS OynaiBHUIITBA KpWBOPI3pKOTo TipHUUO-30aradyBalbHOTO
KOMOIHATy OKHCJIEHUX pyX OyJI0 po3poOiieHO NeKilbKa BapiaHTIB 3alydeHHs A0 KOMIUIEKCHOI Iepe-
POOKHM OKHMCIICHHX KBAapIHTIB. YCi BOHM MOKa3yBalli MEBHY €EKTHBHICTh KalliTAIbHUX 1HBECTHLIN i
JIOXITHICTH MPOEKTY, MPOTE 3HaAYHA CyMa MaHOYTHIX KaIliTaThbHUX iHBECTHIIIH (3a oriHkoro Ha 2013 p.
- 21,5 mnpn), Tak i He O3BOJIMJIA 3aBEPIIUTH OYyAiBHUITBO, a mofansi nepcnektuBu KI'3KOP 3a-
JUIIAIOTHCS. HEBU3HAYCHUMH.

VY 2011-2012 poxkax incturyrom "KpuBOacmpoekt" BukonyBaiocs TEO "BusHaueHHsS mepcnek-
TUBHUX MeX 1 mpoxyktuBHOCTI Kap'epy IIAO "Iu['3K", ne Takoxx po3rismanach MOXKIHBICTH 3aTy-
YeHHS JI0 TIepepoOKH OKHCICHUX KBapLUUTIB. 3anacy OKUCICHUX KBAPIHTIB [HTYJIEIBKOTO POAOBUILA Y
MeXkax JIIEeH31MHOT 1101l 10 ropu3oHTy MiHyc 600 M ckianaroThk Oitbiie 100 MIIH TOHH (BiAIpalbo-
BaHWH KOHTYp Kap’ €py HaBeIeHO Ha puc. 1); 3amacu, po3BiiaHi 10 TOpU30HTY MiHycC 840 M, siKi MOXKHa
BUIIydaTH 1 mepepobutu, - 1,19 mupa 1. Halibinpm onTuManbHUM IUISIXOM MOAATBIIOTO PO3BHTKY
KoMOiHaTy Oyyo 0 3aimydeHHsI OKHCICHUX KBapIUTIB, IO MOMYTHO BUAOOYBAIUCS, B IepepoOKy 1 BH-
POOHMLTBO 3 HUX TOBAPHOI'O KOHLIEHTPATY.

Puc. 1. BignpanpoBanuii Burisig kap’epy ITAO «IHI'3K» 3a mpoektom «BiampaitoBanHs [HI'yIenpkoro pogoBuIna
kap'epom [IpAT «[HI'3K» y Merkax mineH31HHOT MIomi»

Ile 1o3BOIHUTE:
3MEHIINTH HaBaHTa)KEHHS Ha BiJIBaJbHE TOCIIOAAPCTBO KOMOIHATY 1 BIACTPOUYHUTH MOMEHT 3aIlOB-
HEHHS ICHYIOUHX BiJBaJILHUX MiCTKOCTEl;
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301IBLIMTH TEPMiH BiAIpaIlOBaHHA [HIYIeIBKOro pOAOBHILIA 38 PAXYHOK MPUPOCTY JOJATKOBUX
00'eMiB KOPUCHOI KOTIATHHY;

301BIINTH TPY HEOOXITHOCTI BUPOOHUYY MOTYXHICTh Kap'epy (OAHOYACHWN BHAOOYTOK MarHe-
TUTOBHUX 1 OKUCIIEHMX KBapLUTIB) 1, sIK HACTIIOK, 301BIIUTH 00CAT BUPOOHHIITBA TOBAPHOT'O KOHIICH-
Tpary.

Pesynprarn TEO nmanv mo3uTHBHAN pe3ynbTaT, IPOTE YIS peaizallii MPoeKTy TaKoK Oyii moTpiOHi
3Ha4Hi KamiTajabHi iHBecTuii. Ha nanmii Moment Ha kap'epi [TAO "TaI'3K" 3ailicHIOETBCSI TOMTYTHUI BH-
J0OYTOK OKUCTIEHUX KBApLMTIB, OHAK, 3 YpaxXyBaHH;IM 3aTBEpIKCHUX KOHAMIIIN 1 MPOMHCIOBOTO BMICTY,
1151 CHpPOBHHA BiTHECEHA 10 PO3KPUBHHX MOPIT 1 CKIIAy€THCS Y BiIBAIN ITyCTHX MOPII.

OTtxe, mpukianu Hesaeprneroro OyniBauiTBa KI'3KOP i BimMoBa Bij peanizamii iHIIHX aHAIO-
TYHUX MPOEKTIB MOKA30Bi THUM, IO €KCILUTyaTallis HAIBHUX POJOBHIL, BUKOPHUCTAHHSA 3BUYHUX CXEM i
TEXHOJIOTIM PO3TIIAIAIOTHCS BIACHUKAMHU K HalOUIbII pamioHambHI. Bennka yacTuHa TipHHY0I00YB-
HUX Tianpuemcts KpupOacy, 1me Mae B po3MOpsKEHH] TIEBHI 3amacu KOHAWIIIHHOI 3aTi30py/IHOI CH-
POBUHH, ONPAILOBYIOTHCS MPOEKTH NPHUPI3aHHS AOAATKOBHX IUISHOK. Y CHUTYyallii eKOHOMIYHOI He-
CTaOlIBHOCTI 1 BUHUKHEHHI Herepe0aueHNX PU3KKIiB BIACHUKM HE 3alliKaBJIeHi B 3HAUYHMX KalliTallb-
HUX IHBECTHISIX y OymiBHHITBO HOBUX (paOpHK, Imepepo3mojiii CHPOBUHHUX TOTOKIB, OpraHi3amii
MAacIITa0HOTO CEJICKTUBHOTO BUAOOYTKY Ta IHIIMX 3aX0jiaX, HEOOXITHHUX JJIsl BKJIFOUCHHS OKHCICHHX
KBapIMTiB B Mmpolec nepepoOku. Haibinpm pamioHadbHUM MiIXOAOM y BHUpIIIEHHI IIi€i mpoOmeMu
Oyze CTBOpEHHS NOCTIMHOI OUISHKYM TEepepOOKH OKMCICHWX KBApIUTIB 3 TOCTYIIOBHM HOTO PO3IIHU-
PEHHSIM Y Mipy OCBOEHHS TEXHOJIOTI1.

Buknanenns matepiaiy i pesyabraru. [HcTuTyToM "Kpubacnpoekt" B 2020 p. 3ailicHIOBaIN-
Csl YKpYITHEHI €KOHOMIYHI PO3paXxyHKH JOIUIBHOCTI 3alTydeHHs 10 MepepOoOKH OKMCIEHUX KBapIUTIB
Ha HEBEJWKIN MUISHIN 3 MaJOF0 MPOAYKTHUBHICTIO, SIKi MTOKa3ajdl aKTyaJlbHICTh 1 MOIIIBHICTh IHOTO
3axoxy. Opranizatisi 10CIiTHO-TIPOMHUCIIOBOI JUISTHKY epepoOKH Oyia po3TisiHyTa Ha IPUKIaIi yMO-
BHOTO Kap'epy, J€ 3iHCHIOEThCS MOMYTHUH BUAOOYTOK OKMCIICHUX KBAPIHMTIB. Y PO3paxyHKaX BHKO-
PUCTOBYBAIIMCSI MaTepialld iHCTUTYTY, HalpalbOBaHI y paMKaX BHKOHAHHS TEXHIKO-€KOHOMIYHOTO
obrpynTyBanHs fnouinbHOCTI BimHoBIeHHS KI'3KOP, ne Oyna po3pobieHa HOBa TEXHOJIOTIYHA cXeMa
30aravyeHHs OKUCIICHUX KBAPIIHTIB.

TexHosoriuyHa cxema 30araueHHs po3podisuiack ciibHO 3 QiHCchKOI0 KomnaHiero "Outotec”, mo
CIIeIliaNli3yeThcs Ha Ha/IaHHI HOBITHIX TEXHOJIOTIH, 00IaTHAHHS Ta MOCIYT IS TIpHUYOA00YBHIH, TTe-
pepoOHili Ta MeTanypriiiHii npomuciaoBocTi. Y 2020 pori gaHa koMmaHis 00’enHanack 3 (iHCHKAM
MaIMHOOYMIBHUM KOHIIepHOM «Metso Mineralsy.

S BKe TOBOPWIIOCS BHIIIE, 3ATyUYEHHS 10 IEPEPOOKH OKUCIEHUX KBapLUUTIB AOLUIBHO peani3yBa-
TH TIOETAITHO, MTOCTYIOBO 30UTBIIYIOUH iX 00'eMU TIepepOOKH JI0 BCTAHOBJIEHOI BUPOOHHYOT MTOTYKHO-
cti. ®abpuky HeoOXiHO OOy IyBaTH B JIEKUIbKA ITYCKOBUX KOMILJICKCIB, BBOASUN JOJATKOBI CEKIlT y
Mipy 3pOocTaHHs 00'eMiB MOIMYTHOT 100MYi OKMCIICHUX KBAapLUUTIB a00 BUIIyYeHHs iX 3 BiABaliB. Y po3-
[ISHYTOMY NPHUKIJIaZAl nependadanocss mo4aTtd 3 JOCHTITHO-TIPOMHUCIIOBOI AUISHKK 3 BUPOOHMYOIO IO-
Tyx)HicTio 500 THC. TOHH B PiK, OPIEHTOBHI KamiTajJbHi iHBECTHUIIIT MO sIKOMY CKIaayTh 430 MIIH TpH.
L5 minsHKA 103BOJUTH WIOPivHO nepepodisiti 500 THC. TOHH OKMCICHUX KBApLUUTIB 3 BUPOOHULITBOM
167 THC. TOHH TOBapHOTO KOHIEHTPATY.

[NomepenHi TEXHIKO-€KOHOMIYHI pO3paxyHKH MOKa3YIOTh JOUUIBHICTh IIHOTO MPOEKTY 1 MOBEp-
HEHHSI TIEPBUHHUX KaIliTAIbHUX 1HBECTHIIH BIPOJOBXK 4 pOKiB. J[MCKOHTOBaHUI MOTOKOBUH epeKT
(NPV) npoekry 3a 7 pokiB ekciuryaTauii ckiaje Oinpme 500 MiIH TpH NpH NPUHHATIHN 1iHI TOBApHOTO
KoHIeHTpaty 2500 rpH.

B Tabn. 2 HaBeJeHO OCHOBHI TEXHIKO-€KOHOMIYHI TOKAa3HUKU TPOEKTY JIOCIITHO-TIPOMHUCIOBOT
IUISHKA, OTPUMaHi B pe3yJIbTaTi EKOHOMIYHUX OTPAlLIOBaHb.

Takox po3risianach MOXJIMBICTE BUAOOYTKY Ta 30aradyeHHs1 OKMCICHUX KBapLUTiB Ha 0a3i [Hry-
JIEIBKOTO POJIOBHINA. PiuHa MPOyKTUBHICTH 3apOIIOHOBaHOI 30arauyBaibHOT (haOpHKH 1O mepepoo-
Il OKHCJIEHUX KBAapLMTIB CKiIajgae B cepeanbomy 12,14 muH T. TexHomoris 30aradeHHs — MarHiTHO-
¢norariitaa. TexHOIOTIYHI TOKA3HUKY HACTYIIHI:

MacoBa J10J1s1 3ai3a B py/i - 36,68%;

MacoBa JI0J1s1 3a1i3a B KOHIIEHTpaTI - 65%;

cepeHiil Buxig KoHIEHTpaTy - 41,13%);

BUTAT 3aJ1i3a B KOHIICHTpaT - 72,9%.
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Ta0uui 2
TexHiKO-eKOHOMIUHI MOKa3HUKU HPOEKTY JOCIITHO-TIPOMHUCIOBOI JUISHKH MEPEPOOKH OKUCICHUX PYA
npoaykTuBHicTIO 500 THC. TOHH/PIK (KUTTEBHH LUK MPOEKTY 3a 10 pokiB)

Has3Ba nokasHukis 3HaueHHs
CymapHhuii o6csr nepepoOKu pyau, THC. T 3500,0
BupoOHUIITBO KOHIIEHTPATY 3a Nepiof, THC. T 11713
JKuTTeBUIA IMKIT IPOEKTY, YCHOTO 10
CepeTHbOpiYHI 00CSTH MEepepOOKU PYJIH, THC. T 500,0
CepenHbopiuHi 00CSATH BHPOOHUITBA KOHIIEHTPATY, THC. T 167,3
CoG6iBapTiCTh TOBAPHOTO KOHIEHTPATY, MIJIH I'pH / MJIH $ 1130 41
[TpuiiHaTHa 1iHa 1 T KoHIEHTpary, rpH / § 2480 90
BapricTs ToBapHOI pOyKIILii, MITH TpH / MITH $ 2 296 83
Yucrtuit npOyToK, MiIH rpH/ MiH $ 956 35
KamitanbHi iHBecTHIiT, MITH. TPH /MJIH $ 430 16
JuckonroBanuii motokosuii epexr (NPV), myn rpu/ Mita $ 518 19
OKYIHICTh KaliTATbHUX iHBECTHIIIH, POKH 4

OpieHToBHA BapTicTh HaBeAeHOI 30arauyBanbHoi padbpuku B minax 2020 p. ckiaagae 19 mipn rpH.
Sk panime 3a3HavanoCh, po3BifaHi 3amacu okucieHux kBapuutie poposuma [TAO "[HI'3K" csaratots
1189,5 muH T, 0 3a0e3meunTs podoTy Gadpuku Ta Kap’epy Ha 98 poki. OOCSAT BUPOOHUIITBA KOHIIE-
HTpaTy 3 AKicTio 65% cknazaTuMe:

pu poboTi pabpuKu Ha MOBHY MOTYKHICTH - 4,1 MJIH T Ha PIK;

3a BeCh Mepioj eKcIuTyaTallii - 398 MiH T.

OKymIHICTh TMPOEKTY MOPIBHAHO 3 JOCIHIiTHO-IPOMHUCIOBUM BapiaHTOM 3HU3UTHCS 1 MMOBEPHEHHS
BKJIQJICHUX KOIITIB BiIOYIETHCSA MPOTATOM 6 POKIB, IO TAKOX € BIJHOCHO MO3UTUBHUM DIIICHHSAM IO
IHBECTYBaHHIO TPOLIOBUX PECypciB. AKyMyJTbOBaHUM MUCKOHTOBaHWMH moTokoBuil edekr (NPV) 3a
nepuri JecsTh POKiB CTAHOBUTUME 22,3 MIIpA I'PH, 3a BECh Iepiof, 10 cKiIagae 98 pokiB, IMCKOHTOBA-
HUH MOTOKOBUH eeKT ckimagaTume 459 Mupy rpH.

BucHoBkH. 3Bakaloun Ha BUKJIAJACHUN MaTepiaj, HEOOXITHO PO3YMITH, IO MEPCICKTURA 3ajy-
YEeHHS1 OKUC-JICHUX 3aJII3MCTHX KBAapLMTIB B EPEepoOKy, € BKpail akTyaspHOW 1111 KprBopi3bkoro 3a-
ni3opyaHoro 6aceiiHy, mpoTe 0araTo MUTaHb L€l TEMH 1€ HE OCBITJICHO HAJIS)KHUM YHHOM, HE KaXy-
YH BXKe Tpo X pimenHs. [1oTpiOHa KOMIUIEKCHA OIiHKA i pEeBi3isi HASBHUX OalaHCOBUX 3aIlaciB TipHU-
YOpYAHUX mignpueMcTB KpuBbacy, MOXKIMBOCTI 1 IEPCIIEKTUBH iX MOJANBIIOTO PO3BUTKY 3 BHKOPHC-
TaHHAM TPaAULIIHOI CHPOBHHU.

TuM caMuM CTaHyTh 3PO3YMUTUMH MOXKIIMBI TEPMiHH iX JKUTTE€BOro IuKiy. [loTpiOHE mupoke
BIIPOBAKCHHS JIOCIIIHUX TEXHOJIOT1H 30aradeHHs] OKUCIEHNX KBapLUTIB B MPAKTHKY, X MOJabIIe
3MiICHEHHS 1 OIIHKa MOYJIMBOCTEH, BUTPAT 1 TEPMIiHIB MOKJIMBOIO MEPEXOay Ha HOBY TEXHOIIOTIIO.
[loTpiOHI 3MiHM B 3aKOHOJABCTBI, SIKi TOPKAJIWCSA O NMHUTaHb CEIEKTUBHOI'O BHIO0YTKY, €KCIUTyaTamii
TEXHOTEHHUX POJIOBHIII, €KOJIOTIYHUX aCIIEKTIiB MPOOIEMH i CIIPHUSIIH MEePEeX0oay TipHUY0I00YBHUX Ti-
JIPUEMCTB J10 KOMIIEKCHOTO BUKOPUCTAHHS.

[Ipobnema 30aradeHHs] OKMCICHUX KBAapLMWTIB POAOBHII MOB’s3aHAa 3 HEOOXIJHICTIO MOBHOTO iX
BUKOPUCTaHHS 3aBX/H OyJie, € Ta i 3IMIINTHCSI EKOHOMIYHO Ta €KOJOTIYHO aKTyaJIbHO. 3apa3 BOHA
notpedye HalCKOPINIOTo MPaKTUYHOTO BUpIillleHHs. BoHa mpuTamanHa st 6aratb0X poJIOBHI YKpa-
iHM Ta IHIIMX KpaiH, e MAlOThCcS OKUCIEHI KBapUUTH. B ToH e yac, s npobieMa BupillleHa Ha Mpo-
mucnoBomy piBHi B bpazunii, CIIIA, Kutai. Hema HaykoBO-TeXHIYHHX TIEpENOH s ii BUPIIICHHS,
KpiM Tipo0JieM BUOOPY ONTHMAIBHOTO TEXHIKO-€KOHOMIYHOTO BapiaHTy Ta (iHaHCYBaHHS OyJ[IBHUIIT-
Ba (aOpuku 30arauyBaHHs OKUCIICHHUX 3aJ1i3HUX KBAPLUTIB.
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ONIEPATUBHUI KOHTPO.Ib SKOCTI PYJ YHOPHUX METAJIIB
3 BUKOPUCTAHHAM I'AMMA-BHITPOMIHIOBAHHA

Mera. [{yisl miZIBULIECHHS TOYHOCTI BU3HAYCHHSI BMICTY KOPUCHOTO KOMIIOHEHTY B PyZaX YOPHHX METaJliB raMMa-raMma
METO/IOM HEOOXiZTHO PO3pOOUTH MaTeMaTHYHY MOJENb B3a€MOJIl TaMMa-BUIIPOMIHIOBAHHS 3 3pa3KaMH Pyl YOPHUX METaliB
Ta TEOMETPUYHUX MapaMeTpiB 30HM BUMIPIOBaHHS (TabapuTiB KOJMIMALifHOIO OTBOPY, PO3MILICHHS Kepelia HHU3BKO-
€HEepreTHYHOr0 raMMa-BUIIPOMIHIOBAHHS OJIHE BiJJHOCHO OJJHOTO a TAaKOX BiJICTaHI J0 MOBEPXHI JOCIIHKyBaHOTO 3pa3ka) Ta
BMICTY CyMI>dXHUX KOMITOHEHTIB, 1110 BXOJSATH JI0 CKJIAAY PYI.

Metomu nociimxens. {1 pocsrHeHHs chOpMyTbOBaHOI METH 3aCTOCOBAHO KOMIUIEKCHUI METOZ JOCHiIKEHb, IO
BKJIIOYA€E B ceOe TEOPEeTHYHI W IHCTPYMEHTAIbHI METOJM: aHAJI3 BITYM3HSIHUX Ta 3apyODKHHX JDKepel, IUIaHyBaHHS eKCIle-
PUMEHTIB, MaTeMaTHYHa 00poOKa pe3yJbTaTiB, aHaTi3 PEYOBUHHOTO CKIAIy Py, TCOPETHYHI y3arajJbHEHHS 3 BUKOPHCTAaH-
HSIM Teopii B3aeMOJIil raMMa-BHITPOMIHIOBaHHSA 3 TIPCHKUMHU TOPOJIAaMH, METOTH MaTEeMaTHYHOTO, IMITallifHOTO Ta KOMIT'TOTe-
PHOTO MOJICITIOBaHHS, €KCIIEPUMEHTAIIbHI JOCIIKEHHS B Ta0OPaTOPHUX YMOBAX.

HayxoBa HoBu3HA. B pe3ynbrari J0CHi/UKEHb OTPHMAB MOAAIBLIOTO PO3BUTKY METOJ MaTeMaTHYHOI'O MOJIETIOBAHHS
TEOPETHYHOTr0 BU3HAYCHHs BEINYMHU IHTEHCHBHOCTI raMMa-BHIIPOMIHIOBAaHHS SIK (DYHKIIT, IO 3aJISKUTh BiJl TEOMETPHYHUX
napaMeTpiB 30HM BHMIPIOBAHHS Ta PEYOBMHHOIO CKJIaIy JOCHIIKYBaHOTO 3pa3ka. BuzHaueHo macoBi koedimieHTHn ocnad-
JICHHS IS Pi3HOTO BMICTY KOPUCHOT'O KOMITOHEHTY.

MpakTnuna 3nauynMicTh OTpUMaHi aHATITHMYHUX BHPa3H JOLIJIBHO BUKOPHUCTOBYBATH INPU HPOEKTYBaHHI 3aco0iB
OTIEpPaTHBHOTO BU3HAUYEHHS BMICTYy KOPMCHUX KOMITOHEHTIB JJIsl BU3HAUEHHS ONITUMAIBHUX PO3MipiB 30HU BUMIpIOBAaHHS .

PesyabraTtn Ha 0CcHOBI 3aKOHIB B3a€MO/Iii raMMa-BHITPOMIHIOBAHHS 3 TIPCBKUMH MOPOAaMU OOYIOBaHO MaTeMaTHYHY MO-
JIeTTb PO3PaxyHKy BEJIMYMHU TTOTOKY PO3CITHOTO TaMMa-BHTIPOMIHIOBaHHS, KA JTO3BOJISIE BPaxXyBaTH OCOOJMBOCTI 30HH BHMIPIO-
BaHHS. AJICKBAaTHICTb OTPUMAHOI MO/IENi JIOBEICHO 3a/10BUTBHUM 30irOM eKCIIEPUMEHTAIIBHUX IAHUX 3 PO3PAaXYHKOBHMH.

KitiouoBi cjioBa: MareMaTn4Ha MOJENb, IHTEHCHBHICTh BHIIPOMIHIOBAHHS, [ICHTPAJIbHA TEOMETPIisi, B3aEMOJIis BUIIPO-
MiHIOBaHHS, BMICT 3aJ1i3a, KoedilieHTH ocabiieHHs, HEKOTePEHTHE BUTIPOMIHIOBAHHS, XPOMOBI PYAH.
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IIpo6saemMa Ta ii 3B'130K 3 HAYKOBHMH Ta NMPAKTHUYHUMM 3aBAaHHAMU. /[0 py] YOpHUX MeTa-
JIIB BITHOCATRCS 3aJIi3Hi, XpOMOBI, MapraHIIeBi Ta BaHaIi€BI.

Jis  BU3HAYEHHS BMICTY KOPHUCHOTO KOMIIOHEHTa B pyli 3 BHUKOPUCTAHHAM TaMMa-
BUITPOMIHIOBAaHHS 3aCTOCOBYETHCS IIEHTPAbHA Ta O1YHA TEOMETPisi B3aEMHOTO PO3TAllyBaHHS JDKepe-
Jla TaMMa-BUIIPOMIHIOBAaHHS Ta JeTekropa. [1Jis 3a0e3rneyeHHs BUCOKOI TOYHOCTI OIIEPAaTUBHOTO KOHT-
POIIIO SIKOCTI MiHEPAIBHOI CUPOBUHHU TPUCTPOSIMHU PEECTPYETHCS IHTEHCHUBHICTh IHTETPAIBHOTO MTOTO-
Ky PO3CISIHOTO raMMa-BHIIPOMIHIOBAHHS, IO 3AJICKUTH SK BiJi pEYOBHMHHOTO CKJIaay PYAH TaK 1 Bij
napaMeTpiB MPUCTPOrO. )i BU3HAYCHHS 1IUX BILIMBIB IPUCBSIYCHO JAaHy poOOTYy.
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