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ITEPEAYMOBW CTBOPEHHJI ITPHNYOPYIHOTI'O BY3JIA
B ITIPMA30B'T IK OCHOBU ®OPMYBAHHS TA PO3BUTKY
PIIKICHOMETAJIEBO-PIIKICHO3EMEJIbHOI TAJTY31 YKPAIHU

Haesedeno xapakmepucmuxy eeonoeiuroi 6ydoeu Mazypoecvkoeo, A306cbikoeo0 ma Aradoabcbko2o podosuu (Yxpaincokuil wjum,
Cxione Ilpuazoe’s), 3’acoéani cmpyKkmypHO-meKmoHiuHi yM0o8U A0KaAi3ayii py0 ma ixHs MIHepanoe0-2eoxXimiuna munizayis.
Po3zensanymo xapaxmep po3nodiny ma KoHueHmpayii piokicHux i piokicHozemenbHux enemenmie y pyouux minax. Iliopaxoearo

HutyBanus: [Tonomapernko O.M., lllepemer €.M., Kozap M.A., llInunsouii JI.B., Ctpeko3os C.M., Hikonaes 1.10.,
Kpusnik C.I., Ceras JI.. [lepeayMoBU CTBOPEHHSI FipHUYOPYAHOTO By3Jia B [1pra3oB’i ik oCHOBU (hpOpMYBaHHS Ta PO3-
BUTKY DPiIKiCHOMeTaJleBO-PiaKicCHO3eMeabHOI Tay3i Ykpainu. Minepan. xcypu. 2020. 42, No 2. C. 74—89. https://doi.
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[MEPEIYMOBV CTBOPEHHSI TIPHMYOPYIHOIO BY3JIA B TTIPMA30B'T

banawncosi 3anacu pyo i npoeHo3Hi pecypcu 0Kcudie YUpKoHiio, pioKicHO3eMeabHUX eaemermie, Hiobir i manmany y Ma3zypoe-
cbiomy, Azoecvkomy ma Anadoavcokomy podosuwax. Pozeasnymo mexnonoeiuni acnekmu 36azavenns ma nepepooku pyo. Ha-
8e0eHO pe3yAbmamu po3paxyHKy OHiKY8aHUX MEXHIKO-eKOHOMIYHUX NOKA3HUKIE PO3pOOKU podoguuy Y cKaadi eipHU4OpYOH020
8yzna. Exonomiuno o6rpyHmoeano 0oyinbHicms ma ingecmuyiiHy npueadausicms CmeopeHHs 2ipHUMOPYOH020 8Y314 6 Ni6OeHHO-
cxionomy Ilpuaszoe’i. Ha ocnosi nomyxcrnocmeit IXM3 (loneuvkuii ximiko-memanypeiiinuii 3a600, cmm Jloncvke Boanosacw-
K020 patioHy) NPONOHYEMbCS CIMBOPUMU NPOMUCA08ULL KOMHIAEKC, ulo éKkatouac "Tanman-niobiese nionpuemcmeo” (nepepobka
aexcanux xeocmie IXM3 i pyo Mazyposecvkoeo podosuwia) i "PidkicHozemenvhe 6udodyene nionpuemcmeo” s cmpyKmypHuil
niopo3din nepuioeo (6udo6ymox pyo Az06cvkoeo i Anadosvevkoeo podosuuy). Mema npomucio6oeo Komniexcy — 30ilUCHeHHs
NOBHO020 3aMKHYMO020 YUKAY POOIm Ha NPONOHOBAHUX POOOBUWAX, NOHUHAIOYU 3 2€04020P036I0Y8ANbHUX POOim, pO3poOKU, 30a-
2aUeHHs, BUNYCKY MOBAPHOI NPOOYKUii' y 6uensoi KOHueHmpamie i 3aéepuiyrouu eAuboKo nepepodKoio ix 3 OmpuMaHHiIM Heo0-
XIOHOI KiHyesoi npodykuii, a makoc ii peasizauicto Ha HympiwHbOMY [ 308HIUHbOMY puHKax. Ilepedbauacmovcs cmeopeHus
dodamiKosux HeseauKux po36i0yeanrbHO-eKCnAyamayiiiHux nionpuemcema 3 6u000ymKky iHuux auodié cupoguHu, wo 3abeznevams
pobomy mexHoA02IMHUX NPOYecie nPoMUCA08020 Komnaekcy. [ipnunopyonuii 8y3on 6yde 6a308uUM RIONPUEMCMBOM 0151 CMBOPEH -
Hs piOKicHOMemaneso-pioKicHo3emMenvHoi eanysi Yxpainu, uwo 3a6e3neuums UKOPUCMAHH CIMpamecitHux euodie MiHepanbHol
cupoguru (pioKicHuX i piOKICHO3eMeNbHUX Memanig) — 00H020 3 BANCAUBUX NOKAZHUKIE PI6HS PO3GUMKY eKOHOMIKU KPAiHU.

Karouoei caosa: Ilpuazos’s, piokicnozemenvHo-pioKicHoMemaneea cuposuHa, ineecmuuyii, eipHu4opyoHuil 8y304.

Bceryn. HasiBHiCTh cTpaTeriyHMX BUIIB MiHepallb-
HO1 CUpPOBUHU (PiAKICHMX METaliB) i CTYMiHb iX
BUKOPUCTAHHS € BaXJIMBUMM MOKa3HWKAMU DPiB-
Hs PO3BUTKY €EKOHOMiKM KpaiHu. Hacammepen 1ie
crocyetbesi Nb, Ta, pinkicHO3eMeJbHUX eJeMEeH-
TiB (REE), Z1, V, Mo, W, Ti y BUrisiiii KoH1ieHTpa-
TiB, OKCHIiB 200 XiMiYHUX CITOJIYK, METaJIEBUX I10-
POIIKIB i CIIaBiB.

IIporHo3u po3BUTKY pilKiCHOMETaJIeBOro pUH-
Ky OyXe CIpUSTAMBI. Yci HaAMarHiTHi, HaIJIerkKi,
HaJATBEP/i, HAIXKAPOCTIlKi i BACOKOMIIIHI MaTepi-
aJli CTBOPIOIOTHCSI HA OCHOBI a00 3 BUKOPUCTAH-
HsIM pinkicHux MeTtaniB. HaiiOinbini crioxubadi
pinkicanx metajiB — CIIA, kpainu 3axigHoi €B-
ponu, fmnonisg, Kuraii. HaitGinpini TeMnu 3poc-
TaHHS — B S MOHI1, SIKa HE Ma€ BJIACHUX PiIKICHO-
MeTajIeBUX pecypciB. YKpaiHa iCTOTHO BiICTa€ Bif
€KOHOMIYHO PO3BUHEHUX KpaiH y CIIOXXWBaHHI
pinkicHux MeTaiiB. Tak, cnoxuBaHHs Nb Ha ogHY
TOHHY BUILIABJICHOI CTaJli CTAHOBUTH 6—8 T, B TO
yac SK y MPOBiAHMX KpaiHax el MOKa3HUK A0Cs -
rae 50—60 T [19].

bararopiyHMMHU T€OJIOTIYHUMU TOCJIiIKEHHSI-
MU BCTAHOBJICHO, 110 YKpaiHa € YHiKaJIbHOIO pif-
KicHOoMeTajieBoIo IpoBiHIi€elo [2, 5, 9, 10, 14, 15].
OpHak e MOTY>KHUIA TTOTeHIlial PO3BUTKY €KO-
HOMIKM KpaiHU y MOBHIili Mipi HE BUKOPHUCTOBY-
eTbcs. [loKazHUKM iMIOPTY piAKiCHOMETaJIEBOL
MPOAYKIIil IMOKa3yloTh, IO YKpaiHa, sIKa Mae€
3HAYHi 3aIlacy PiIKiCHUX 1 PiIKiCHO3eMEIbHUX
METaJliB, 3MyllIeHa 1X 3aBO3UTHU. Lle cBimuuTh Mpo
HEPO3BMHEHICTb PiIKICHOMETAJIEBOI Taly3i B Iep-
xkagi [10].

B yMoOBax iCTOTHOTO MiABUILEHHS LIiH Ha AesKi
BUIU MiHEpaJbHUX PECYPCiB BUHSITKOBE 3HAaUeH-
HSI Ma€ aKTHUBi3allisl IHBECTULIIMHOI Ta IHHOBAaLlili-
HOI IiSIJIbHOCTI Y HAAPOKOPUCTYBaHHI. 3alydeHHSs
OpsSIMUX IHBECTUILi, y TOMY YHCJi iHO3€MHUX, B
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MPOEKTU PO3BUTKY Ta OCBOEHHST MiHEPAJIbHO-CH-
poBuHHO1 6a3u (MCDB) YkpaiHu 30ii1b11aTh Mpu-
OyTOK nepxkaBu i 3abe3reyaTh 3afiHSTICTb Hace-
JIEHHSI, TiABUILIATH KOHKYPEHTOCITPOMOXHICTh YK-
paiHCHKUX MiATIPUEMCTB 3 OIJISITY Ha HIKYY LiHY
CUPOBUHU BJIACHOTO BMIOOYTKY, sIKa JO TOTO X
OyIoe MaTu HaJiliHUI pUHOK 30yTYy.

V Hanpax YkpaiHu 30CepemKeHO BeIMYe3HU
peCcypCHUI TIOTeHLian JJs PO3BUTKY ii Hallio-
HaJIbHOTO TOCIoJapcTBa. ¥ KOHUEIMIii pO3BUTKY
TipHUYO-METATYPriifHOro KOMITIEKCY YKpaiHu mpi-
OPUTETHUM € 3a0e3IeUYeHHsI MeTaJlyprii HOBUMU
BUIaMM (epocraBHOI MpoayKiii. depkaBHOIO
KOMILJIEKCHOIO MPOrpamMoI0 PO3BUTKY KOJIbOPOBOL
METaJIyprii TPOTHO3YETbCS BHYTPIlIHIN IIOpid-
Huit mormut Ha Nb i Ta — 250 i 35 1, BimmoBinHO, a
oro 3abe3reuyeHHs TUIAHYEThCS 3a PaxyHOK iM-
nopty. BomHouac mnepiiouyeproBuM 3aBIaHHSIM
Ha3BaHO 3a0€3MeYeHHS BJIACHOIO MiHEPaJIbHOIO
CUPOBUHOIO 3i CKOPOUEHHSIM iIMITOPTY i OiHOYAaC-
HUM 3POCTaHHSIM €KCITOPTHOTO MoTeHLiany [7].

Vkpaina B CPCP 0Oyjna OCHOBHUM CMOXMBa-
yeM Ta (6s13bK0 40 % Bin 3aralbHOTO OOCSTY CITO-
JKMBaHHS) 1 BeJIMKUM crioxuBaueMm Nb (He MeHIe
20 %). JoHeUbKHI1 XiMiKO-MeTaIypriiHUIA 3aBO
(AXM3) oo kinusg 1990-x pokiB BUpOOJISIB 3TUTKHU
Nb (30 T Ha piK), iforo po0OoTy 0yJI0 IPUITMHEHO
depes BiICyTHiCTh Nb,O,. 3aBon BUPOOIISIB KOH-
neHTpatu Nb i Ta, okcuamn, MeTajieBi MOPOLIKH Ta
ximiyHi cionyku Nb i Ta, nepepo0:siroun jona-
pUTOBI KOHLIEHTpaTu JIOBO3epPCHhKOIO pOIOBUIIA
(Pocist) [1], a ykpaiHcbKi pomoBuia Nb i Ta Tomi
He PO3pO0JISITIUCH.

3abe3neyeHicTh rajy3i Zr y 1iJloMy 3aJ10BijbHA.
Ha croronHi 06’eKToM CBiTOBOTO piBHSI € Manu-
weBcbke poposulle Ti-Zr pya, sike po3po0JsieTb-
cs 3 1961 p. i 3am0BOJIBHSIE TTOTPEOY TTPOMUCIIO-
BocTi. OHaK HEOOXiTHO 11IyKaTu HOBi pe3epBU.
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Puc. 1. MazypoBcbke, A30BCbKe
i AHanoJbCbKe pPOJOBMIIA Ha
reojioriyHiit cxemi CximHoro
I1pua3zoB’si: I — cieHiTu, rpaHoO-
Ci€EHITH, TpaHiTH; 2 — IIOPUTH,
rpaHogiopuTv; 3 — THeMcH,
KPUCTAJIOCAaH1; 4 — PO3JIOMU;
5 — ponoBuila

Azov

megablock

Fig. 1. Mazurovka, Azov and
Anadol deposits on the geological
scheme of the East Azov: [ —
syenites, granosyenites, granites;
2 — diorites, granodiorites; 3 —
gneisses, crystalline shists; 4 —

[t lamv<liak

faults; 5 — deposits

3HMKEeHHSI BHYTPIIIHBOTO CIIOXMBAHHS CTaji B
YKpaini mpu3Besio 10 Toro, 1o moHan 70 % merta-
JIyPTiitHOI ITPOAYKIIil AepxXaBa ekcroprye. Ouiky-
€TBCS, 1110 PiYHE BUPOOHMILITBO CTali CKOPOTUTHCSI
10 20 miH T [3]. 30epertu oOCsT BaJIOBOI ITPOAYK-
111 Ta IPUOYTOK BITYM3HSTHOI METATyPTil MOXJIH-
BO JIMIIIE LIJISIXOM 30iIbIIEHHS BUITYCKY SIKICHUX i
JOPOXUUX cTajleii a00 OCBOEHHSIM HOBOTO BUIY
rOCIIOJAPCHhKOI IisUTbHOCTI, TOOTO CTBOpPEHHSIM
auBepcudikoBaHUX Kopriopauiil [4], Ae BUPOO-
HULITBO cTajli Oyne Jjuile OJIHUM 3 OCHOBHHUX
anpsiMiB.

IMonimuuTy BIaCTUBOCTI pi3HUX CTaJIeH i CIIIa-
BiB MOXKHa JieryBaHHSIM. {J1s1 IbOTO 3aCTOCOBYIOTh
(depocraBu i TexHiuHO uymcTi MeTanu. Pepo-
CIUIaBHA MPOMUCJIOBICTh BUKOPUCTOBYE OJIM3bKO
25 eIeMeHTiB, 0cO0IMBe 3HAUYCHHS MalOTh PiIKic-
Hi i pinkicHo3emenbHi MeTanu [6]. B YkpaiHi Bu-
poOHUITBO (hepoCIyIaBiB Ha OCHOBI PiAKICHUX
TyromiaBkux metaniB (W, V, Mo, Nb) Oyso po3-
noyato 1993 poky Ha [IXM3. PinkicHomeTanaeBy
cupoBUHY (3a BUHSITKOM Tii Zr) 3aB03sTh i3 Pocii,
Kwurato ta bpasumnii [3].

Bupo6HuuTBO B YKpaiHi (epocriaBiB mMano-
TOHHAXXHOI TPpYIIM HE 3aA0BOJIbHSIE BHYTPIlIHI 1O~
TpeOH, ajie YKpaiHChKi CIUIAaBU MOXYThb CTaTH KOH-
KypeHToCcpoMOXHUMU. locTyn 1o mxepen ae-
1IeBOi CUPOBUHMU € ONHI€I0 3 OCHOBHUX YMOB
3HIDKEHHS CO0iBapTOCTi BUPOOHUIITBA, TOOTO KOH-
KYpPEHTOCITPOMOXKHOCTI (hepoCIliaBiB. 3pOCTaHHS
CHOXWBAHHS PIAKICHUX i piIKiCHO3EMEIbHUX M-
TaJliB MPOTHO3YETHCS SIK Y TPAAMLIMHUX, TaK i B
HOBITHIX BUCOKWX TEXHOJIOTISIX, IS 90TO HEOOXis-
HUIi PO3BUTOK iX MaTepialbHO-CUPOBUHHOI 0a3u.

OcCHOBHUMM CITOXKMBadyamMu (pepocIuiaBiB Ha
OCHOBI piakicHux meTaniB (PM) € MapiynoJyibch-

76

KUl MeTallypriiHuii KomGiHar im. Ditiva, "A30B-
cranp”, "JIHimpocnelcTanp”’, "3anopixkcranb' Ta
iH. [1pu Tomy, 1110 (hepocIiaBu BUPOOJISIIOTH i3 10~
poroi iMIOPTHOT CUPOBUHM, IXHE BUPOOHUIITBO €
BUCOKOPEHTA0EJIbHUM, a MOMUT Ha MPOLYKILilo
JIIOCUTb CTa0iIbHUIA. BUPOOHULITBO BHUCOKOSIKIC-
HUX JIETOBaHUX CTajiel (mepeBaxkHo i HadTora-
30MpoBOMiB) 3ocepemkeHo y JloHeubko-ITpu-
JIHIIPOBCHKOMY perioHi. JIJIst Iboro MeTanypriiiti
MiATPUEMCTBA IIOPIYHO 3aKYITOBYIOTb COTHI TOHH
Nb, V, Mo, cunikokansiio, REE i BUTpayaioTh
Mminbitonn ponapi CILA.

CrBopenns BnacHoi MCDB, 30kpema Takmx
CTpaTeTiyHO BaXXKJIMBUX BUIB CUPOBUHU SIK Pifd-
KiCHi 1 pigKiCHO3eMeJIbHi MeTall, ChOTOAHI Ha-
OyBae 0c00MBOI akTyajdbHOCTI. [To3uTuBHI pe-
3yJabTaT reosoropo3sinyBaibHuX (I'PP) pobit y
CxigHo-ITpuazoBcbkoMy perioHi (MasypoBchbke po-
JIOBUIIE KOMIUIEKCHMX IOJIbOBOIINAT-HeMe iH-
LIMPKOH-TaHTaJI-HiO0I€EBUX pyl, A30BChKE POIO-
BUIIE KOMITJIEKCHUX IUPKOH-PiKICHO3EMETbHUX
pPya i AHaOJbChKE PiIKiCHO3eMeIbHE POJOBUIIIC)
Ta eEKOHOMIiYHI PO3paxXyHKN OCTAHHIX POKIiB ITOKa-
3411 MOXJIMBICTb iICTOTHOI'O PO3IIMPEHHS BiTUM3-
HSIHOI pimKicHOMeTasieBO-pinkicHo3emensHoi MCB.
[Tpy 1bOMYy CUPOBMHHUI MOTEHIIIaT MOXe OyTU
PO3LIMPEHUI 3a PaxyHOK iHIIMX, Pi3HOIO MipOIo
BUBYEHUX, MEPCIIEKTUBHUX 00’ eKTiB CxigHo-ITpu-
a30BCBhKOro periony. Ockiibku BiaacHy 6azy PM i
REE B YKpaiHi B MOBHIi Mipi He peasizoBaHoO,
HEOOXiTHICTh PO3pOOKM 30ajlaHCOBaHOI Ta eheK-
TUBHOI Jep>KaBHOI MpOrpaMy CTBOPEHHSI cTpare-
TiYHO BaXXJIMBOI IS €eKOHOMIKM KpaiHM ramy3i,
sika 06a3yeThCSI HA KOMILIEKCHOMY ITiIXO/i 10 BU-
BUEHHS i OCBOEHHSI IXHiX POJOBUIILL 3 BAKOPUCTAH-
HSIM CyYaCHMX TEXHOJIOTi|, He IiJIIra€ CyMHIiBY.
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ToMy MeTow AOCHIIKEHHA € OOIPYHTYBaHHS
€KOHOMIYHOI JOLIJIbHOCTI CTBOPEHHSI TipHUYO-
pYIHOro By3ja B MiBAeHHO-cXigHOMY [Ipuazon’i
Ta (OpMyBaHHS piIKiCHOMETaJIeBO-PiAKiCHO3e-
MEJbHOI Taly3i B YKpaiHi. [HBecTuiiliHa TIpH-
BaOJIMBICTh TPHbOX HAWMIIIIIIE MiATOTOBIEHUX O
eKcITyaraiii pogoBuil — Ma3ypoBCHKOTO KOMII-
JIGKCHOTO TaHTaJI-HiOOili-IMPKOHii-HedeaiH-T10-
JIbOBOILTIATOBOTO, A30BCHKOI'O LIMPKOHI-pinKic-
Ho3eMesibHOro (P3M) i AHamoiabChbKOro piakic-
HO3eMeJIbHOTo — Oyjia HaMU PO3IJISIHYTa paHillie
[11, 12, 16, 17]. ¥ wiit craTrTi MM Maiau Ha MeTi
MoKa3aTu, 110 CTBOPEHHSI TipHUYOPYTHOTO BY3-
Jla y miBaeHHo-cximHoMy ITpua3oB’i gacth 3mMory
chopMyBaTH pPigKiCHOMETaJIEBO-PiIKiCHO3EMETb-
Hy Trajly3b B YKpaiHi.

PesyabraTu nociimkenb Ta iX 00roBopeHHs. [H-
Hogayilina npueabaugicms pooosui, 00paHux 0as
6KAHHEeHHS Yy pyOruill 8y30o4. EKOHOMiIUHA AOIiIb-
HICTh Ta IHBECTHUIIiliHA MHpPUBAOIMUBICTHL A30BCh-
Koro, Ma3ypoBCBbKOTO i AHaIOJbCHKOTO PilIKiC-
Ho3emeJibHOro (P3M) popoBuill, po3TallloBaHUX
MopyY, Ja€ MiJCTaBU 3aIPOMOHYBaTH MTPOEKT CTBO-
PEHHSI Ha ix 0a3i TipHUYOPYIHOIO MiAIIPUEMCTBA.

CupoBuHHA 0a3a ripHuyopyaHoro By3iaa. Mas3y-
poscvke pidkicHomemanese podosuuse [2]. Posra-
moBaHe y BoimHoBackkomy paitoHi JJoHelbKoi 00-
nmacti, B 0,5—2,0 xM Ha 3axig Bim cMT JloHCBKe
(puc. 1). PonoBuliie mpocTopoBO i FEHETUYHO MO~
B’s13aHO 3 TTopogaMu OKTSI0PChKOTO JY>KHOTO Ma-
CUBY — TIPOTEPO30HCHKOTrO MIaThOPMHOTO IMPo-
sIBY He(heJIiIHOBOTO MarMaTu3My Ha YKpaiHCbKOMY
wuti (YII). MacuB 3HaxoauTbesl y MiBHIYHO-
3axigHiit yactuHi CximHo-IIpra3oBCchbKOro 010Ky
Mix Oankoro Bami-Tapama (Ha 3axomi) i p. Kanb-
YUK (Ha CXO[i).

¥ reonoro-cTpykTypHOMY IlIaHi Ma3ypoBchbKe
POIOBUILE MTPUYPOUYEHO M0 IiBHIYHO-CXiTHOI €K-
30KOHTaKTOBO1 YaCTUHU OKTAOPCHKOTO JYXKHOTO
MAaCHBY, 10 HOro HaiOiIbIIOrO GJIOKY OCHOBHMX-
YJIBTPAaOCHOBHUX Mopin (puc. 2).

3pyneHiHHS MOB’S13aHO 3 KWJIbHMMU Marma-
TUYHUMU TOpoJaMu (Jy>KHUMM Ci€eHiTaMu i Ma-
piyrojiitaMu), TMOIIMPEHUMU Y HAWIMOTYXKHIIIii
"000JIOHIII" OCHOBHMX-YJISTPAOCHOBHUX MOPif, Mep-
moi ¢aszu OKTIOPCHKOro KoMIuiekcy (radpo, Imi-
POKCEHiTH i NepUaOTUTH).

Ha pinsgHiii po3BUTKY OCHOBHMX Hopin (mepe-
BaXKHO rabpo) BUSIBJIEHO YOTUPU Tijla MapiyroJi-
TiB i JIy>KHUX MErMaTUTIB, SIKi 3aJISITalOTh I10JIOTO i
"moBepxamu” (puc. 3). BepxHe Tijio po3KpuTte Ka-
p’epoMm. PynHi Tina npeacrapieHi MapiynositTamu,
HedeliHOBUMHU TlerMaTuTaMu (MiKpoKJTiH-Hede-
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Puc. 2. TeonoriyHa cxeMa J1OKeMOpiiicbkuX yTBopeHb OK-
TI0pcbkoro pyaHoro mojis (3a marepianamu KIT "[TiBneH-
ykpreoJorist”, I[puazoscbka KI'TI, 2003): / — aHamosib-
CbKMIA KOMIUIEKC: aruliTH, I'paHiTH MYCKOBIT-0iOTUTOBI;
2— 10— xnibomapiBCcbKuii KOMIUIEKC (2 — rpaHiTh 6i0TUT-
aM}iboJ10Bi, 3 — KBaplIOBi CieHiTH aM®ib0JI0Bi; OKTIOP-
CbKUIi KOMITJIEKC: 4 — 1abpo; 5 — MipOKCEeHITH; 6 — JIy>KHi
cieHitu; 7 — doiisgitn; & — nyaackitu; 9 — mMapiynoJiitu;
10 — GiotuToBi HedeNMiHOBI cieHiTH); /] — PO3PUBHI MO-
pyiueHHs1; 12 — KoHTyp Ma3ypoBCbKOTO poaOBUILIA

Fig. 2. Geological scheme of the precambrian formations of
the Oktiabrsky ore field (according to "Pivdenukrgeologiia”,
Pryazov KGP, 2003): I — Anadol complex: aplites,
muscovite-biotite granites; 2— /0 — Hlibodarivka complex
(2 — biotite-amphibole granites, 3 — amphibole-quartz
syenites; Octiabrsky complex: 4 — gabbro; 5 — pyroxenites;
6 — alkaline syenites; 7 — foyaites; § — pulascites; 9 —
mariupolites; /0 — biotite-nepheline syenites); /1 — faults;
12 — outline of the Mazurovka deposit

JIIHOBUMMH i HeDeJTiH-MiKPOKJTiIHOBUMMU), MTOJILOBO-
LIMAaTOBUMU METAaCOMATUTAMU 1 KCEHOJIITaMU Tie-
pPETBOPEHMX BMiCHHUX MOpia. YChOro Ha poaOBMIIL
OKOHTYpPEHO 44 pyaHUX Tijla (ecsArta 4yacTMHA — Y
MexXax MPOEKTOBAHOro Kap’epy). JloBxuHa Oijib-
wocTi pyaHux i noHan 500 m (27 tin, 61 %), nes-
Ki Tima (15 Tin, 34 %) Ge3nepepBHO TATHYTHCS OLTBIIT
Hixk Ha 1000 M. ITOTYXXHIiCTb pyIHUX TiJ 3MiHIO-
€THCS BiI MEePIINX AECATKIB CAaHTUMETPIB 10 78,3 M.

Pynu MasypoBCbKOIro poJoBUIla HAJIEXATh J10
Ta-Nb-Zr tuny: 3a Nb i Ta — 3 HepiBHOMipHUM
pO3MOAiJIOM KOPUCHOTO KOMIIOHEHTA; 3a Zr — 3
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Puc. 3. Teomoriunmii po3piz Ma3ypoBCHKOTO pOIOBMIIIA:
1 — yeTBepTUHHI YTBOPEHHS; 2 — CBEPIJIOBUHU; 3 — MeXi
PO3BUTKY KOPU BUBITPIOBAHHSI

Fig. 3. Geological cross-section of the Mazurovka deposit:
1 — quaternary formation; 2 — boreholes; 3 — borders of
the distribution of weathering crust

IOCUTh HepiBHOMiIpHMM posnoniioMm. Ilim dac
KOMIIJIEKCHOTO BUKOPUCTAaHHSI Pyl MPOMUCIOBO
LIHHUMM MiHepalaMM € ITpoXJIop, LHUPKOH, He-
(bestiH, MONBOBI 1ITATH, LIBMEHIT i OPUTOJIIT.

IMinpaxyHok 3amaciB y pyaHux nokiaagax 1—10
3a TJIMOMHOIO OOMEXEHUII KOHTypaMu Kap’epy,
obrpyHroBaHoro TEO tumuacoBux konauiii. Ce-
PEIHBO3BAXXKEHA TTOTYXXHICTh PYIHUX TiT y OJ0-
kax — 4,1—30,4 M, B cepennbomy — 12,7 m. Ce-
penHiil BMiCcT szOS, T21205 i ZrO2 — BiIMOBIAHO,
0,135, 0,0045 i 0,60 %. 3aranbHi GajgaHCOBI 3a-
nacy pyau CtaHoBnATh 4 486,1 tuc. T, Nb,O; —
6 038,31, Ta,05 — 202,51, ZrO, — 26 762,2 1. Io-
Hag 93 % minepanbHux pecypciB Nb, Zr i Ta 3oce-
PEIKEHO B IIEPILIOMY i I’ SITOMY PyIHUX MOKJIaIax.

Axuo Bunoo6yTok craHoButume 150 TUC. T pyau
Ha piK, TipHUYOJ00YBHE IIiAIIPUEMCTBO Oyae 3a-
OesneyeHo 3amacamMu cupoBuHU Ha 30 poKiB.

s peanizaiii mpoayKiiii ripHrn4Y030araayBajib-
HOT0 BUPOOHUIITBA (32 HASIBHOCTI TigpoMeTanyp-
rifiHoro mepexiny) HaioGinbmry dactky (38,0 %)
Yy PiuHiil 3arajbHiil BapTOCTI TOBApHOI MPOMYKIIil
CTAaHOBUTHME He(e/liH-II0JIbOBOILINATOBUM KOH-
LIEHTpaT; MEHIIy — LIMPKOHOBUI Ta iJIbMEHITO-
Buii koHueHTpatu (22,0 i 2,9 % BiomoBigHO).
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YacTka okcuiB Hiobito, TaHTany i REE-niponyk-
Ty y saranbHiii Baprocti — 20,0, 16,0 i 1,1 %
BiIMOBITHO.

A3oecvke piokicHomemanego-piokicHo3eMmenbHe po-
dosuue |11, 16] posramoBane y Bomogapcekomy
paiioHi JoHelbkoi obsacti B 1,5 KM Ha 3axim Bifg
cmT Bonomaperke (muB. puc. 1). Y reosorivHomy
BiIHOIIIEHHI BOHO IPUYypOYEHE 10 By3ja MepeTH-
HY TEKTOHIYHWX 30H MEPUAIOHAITBHOTO, MTiIBHIYHO-
3aXiTHOTO i CyOIIMPOTHOTO MPOCTATaHHS (puUc. 4).

Y nmani popoBUIE SIBISIE COOOIO ENTITICOTOAI0-
HE TiJI0 MEPUIiOHAIBHOTO MPOCTATaHHS ILIOIIEIO
3,8 km2. ¥ iioro 6ya0Bi 6epyTh y4acTh MOPOIM JBOX
rnerporpadiyHuX TUITB — "TIAMUCTI" JTy>KHO3e-
MeJIbHI KBaplLBMICHi MipoKceH-aM¢ibo10Bi, aMdi-
00J10Bi 1 JIy>KHO-TIOJIbOBOIIIIATOBI OJIiBiH-ITiPOK-
CEHOBI Ta OJIiBiH-TIipoKCceH-aM(i00JI0Bi CiEHITH.

Pamoto nisg HuX € mopoau OJM3bKOIO IeTPo-
rpacivHOTro CKJIaay 3 OMHOPIAHIILIMMU TEKCTYPOIO
1 CTPYKTYpOIO i MEHIII JIy>KHUM CKJIag0M T€MHO-
KOJIipHUX MiHepaniB. PymHi Tina ckiaaeHi 1BomMa
MPUPOAHMMU PI3HOBUIAMU PYI: OJiBiH-ITiPOK-
ceH-ampibosoBUMHU i ampibosOBUMU CieHiTAaMU
3i CKJIaIHMUM 1 HE3aKOHOMIpHUM PO3MOJIIJIOM Pi3-
HOBMIiB PYII SIK 3a BEPTUKAJLIIO, TaK i MO JIaTepaJli.
OCHOBHI pyIHi MiHepaJu — OPUTOJIT, LIMPKOH,
OPTUT i TIceBAOMOP( 03U MO OPUTOJTITY. Y NMPOAYK-
TMBHIM 30Hi BUSIBJICHO JI€B’SITh pyAHUX Til1. Tos0-
BHE DPYIHE TiJIO XapaKTepU3YETbCSI MaKCUMasb-
HOIO MOTYKHICTIO, TOBXXUHOIO, TIJIONIEI0 PO3BUTKY
i 3armacamm pynu (87 % Bim 3araiabHOI KiIBKOCTI).
Bci iHmi pyaHi Tisia € anodizamMu roJI0BHOIO pyji-
HOTO TiJja.

Excrutyataniis A30BCbKOTO ILIMPKOHIM-piAKic-
HO3EMEJIbHOTO POAOBMILA 3 OTPUMAHHSIM pPiAKic-
HO3eMeJIbHOTO, [IMPKOHOBOTO Ta MOJIbOBOIIITATO-
BOTO KOHIICHTpATIB i MIepepoOKOI0 pigKicHO3e-
MEJIBHOTO KOHILIGHTPATy TiApoMeTaaypriiHuM
MeToaoM Ha okcuau REE (85%-ii KOHIIEHTpAT) €
€KOHOMIYHO BUTiIHOIO.

A30BCbKE POJIOBUIIE MOXHA BilMpallbOByBaTH
BiIKpuTUM a0 MiA3eMHUM CIOCOOOM, a TaKOX
MOEIHAHHSIM 1IMX croco6iB. HaliekoHOMiuHiIIMM
3a piBHEM PEHTA0EIbHOCTI i YMCTOro IPUOYTKY
€ KOMOiHOBaHMI (BiIKPUTO-MiA3eMHUI) CMOCiO
PO3pO0OKHU.

Ha puc. 5 mokazaHo CTPYKTypy pidHOI BapTOCTi
TOBApPHOI MPOAYKIIii Y pa3i BUpOOHUIITBA Ta peai-
3auii REE-npomnponykry 3 BMictom TR,0,9,3 %
(a) i REE-KOHIIEHTpATY 3 PO3IiJIEHHSIM Ha iTpieBY
Ta HepieBy rpymnu (b).

V Bumnanky peainizailii mpomyKiiii TiIbKKM 30a-
raqyyBaJIbHOTO BUPOOHUIITBA HAWOIIBIIY 4YacTKy
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Puc. 4. TeonoriuHa kapta A30BCbKOIO poaoBulIa: /—7 — iHTPY3UBHiI MOPOAM MiBAEHHOKAIbUYUIILKOTO KOMIUIEKCY
(PR pkl): cienitn (/) mepuoi asu, "onHopinHi" cienitu apyroi ¢asu (2), 0IHONOIBLOBOIINATOBI IEHKOKPATOBI (3), Tak-
CUTOBI (4), TAKCUTOBI 3 KBap1ieM (J5) i IBOMOJILOBOIINATOBI (6, 7) CieHITH TpeThoi (pa3u; & — IUIACTOBI Tijla PyIHUX CiEHITIB
3 pYIHOIO MiHepami3aui€eio; 9 — po3puBHi mopymieHHs1; /0 — reoloropo3BigyBabHUI MPOdiib, CBEPIIOBUHA

Fig. 4. Geological map of the Azov deposit: /—7 — intrusive rocks of the South Kalchik formation (PR,pkl): syenites (/) of
the first phase, "homogeneous" syenites of the second phase (2), single-feldspar leucocrate (3), taxites (4), taxites with quartz
(5) and two-feldspar (6, 7) syenites of the third phase; § — layerred bodies of ore syenites with ore mineralization; 9 — faults;
10 — geological profiles, borehole

Tabauys 1. Biporinni 3anacu pyay i KOpuCHUX KOMIOHEHTIB y poaosumax I[Ipua3os’s
Table 1. Probable reserves of ore and useful components in the Azov deposits

Ponosuiie
ITokasHuk
MasypoBcbke | MasypoBchbKe TeXHOTeHHE A30BCBKE AHanoabChbKe
BanancoBi 3amacu pyau, THC. T 4486, 1 825,740 9995,0 207,34
Okcuau Zr, TUC. T 26,76 0,857 550,0 —
Oxkcuou P3M, tuc. t — — 361,0 14,23
Okcuau Nb, Tc. T 6,04 0,713 — —
Oxcuau Ta, T 202,50 — — —
TTob0BOLITNIATOBA CUPOBUHA 2990,80 825,740 6685,0 —
Cepenniii BmicT ZrO,, % 0,60 0,11 2,33 —
Nb,O, 0,135 0,09 — —
Ta,Oq 0,0045 — — —
Cyma TR, 0O, — — 1,48 6,86
ISSN 2519-2396. Minepan. ucypn. 2020. 42, Ne 2 79
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Puc. 5. CTpyKTypa piuHOI BapTOCTi NMPOAYKIIii 32 6a30BUM BapiaHTOM OILIIHKU: @ — KiHLIEBUI LUK
BUPOOHUIITBA — 30arayeHHs; b — KiHUEBUI LIMKJ BUPOOHULITBA — TipOMETATyPriliHUIA TIepeIi

Fig. 5. The structure of the annual cost of production under the basic variant of evaluation: a — final
production cycle — enrichment; b — final production cycle — hydrometallurgical redistribution

(45,1 %) y 3aranbHiii BapTocti Mae REE-poayKT,
MEHIIY — MOJIbOBOIITIATOBU i IUPKOHOBUIA KOH-
LIeHTpaTH, BigmosigHo, 26,7 i 23,5 %. 3aBngku
rizpomeranypriiHomy mnepenainy, 4dactka REE-
CKJIAIOBOI Yy 3arajibHiii BapTocTi 3pocte 10 59,3 %.

Anaooavcvke pidkicnozemenvhe podosuue [18]
po3taiioBaHe B 2,0—2,5 KM Ha IiBHIYHMIA CXiJ Bi
c. Ananonb (6. TaBna) BonHoBachbkoro paitoHy
JloHeubkoi obJacTi Ta B 5 KM Big cMT JloHCBbKe
(nuB. puc. 1). ¥ cTpykTypHOMY TIJIaHi POJOBUILE
3HaxoIuThcs y Mexkax I1prnazoBcekoro 6oky YIII
i TpUypouYeHO [0 MiBHIYHO-CXinHOTrO JaHry
Kpupopisbko-ITaBniBcbkoi mMeTanoreHiuHoi (Ce,
La, Pr, Nd) 30Hu (puc. 1).

V reosioriuHiit 0yaoBi ponoBuilia 6epyTh y4acThb
IPaHITOINM i MIrMaTUTU aHAI0JIbChKOTIO KOMILIEK-
Cy 3 UMCJIECHHUMHM KCEHOJIITaMH1 TOpia TOKMallb-
KOTO KOMIIIEKCY i TeMpIOLbKOi CBiTH (puc. 6).
OcTaHHi HasgBHi iHOAI Yy BUIJISIAL JIiH3 i CMYT LM~
puHoto 50—250 M i npotskHicTio 350—1500 M. Y
CKJIaJli KOMILUIEKCY BUIILJICHI TBOIIOJIbOBOIIIIATOBI
rpaHiTOinM, OIOTUTOBI, JIGMMKOKPATOBi, MacCHUBHI,
THelCcONnoaioHi Ta MirMaTuUTH OiOTUTOBI, aM@idoI-
0ioTUTOBI, TIHBOBI MTOPDipoOIACTUYHI i CMyTacTi.
Bci pi3sHOBUIM KCEHOJITIB pi3HOIO MipOIO IpaHi-
TU30BaHi i pO3CiueHi XujaMu T'paHiTiB aHaJ0Jb-
ChKOT'O KOMILIEKCY.

ITopoau kpuctaniyHoro pyHaaMeHTY, 110 Mic-
TSTb PYAHE TiJIO i HABKOJOPYIHI MeTacoOMaTUTH,
MEPEKPUTI YETBEPTUHHUMM BiIKIagaMU ITOTYXK-
HicTio 10 5 M. Po3puBHI mopyiieHHs npeacTaB-
JIEHI 30HaMM MUJIOHITM3alii Ta ApoOJieHHS IIiB-
HIYHO-CXiTHOTO i CyOMepuIiOHaIbHOIO MPOCTSI-
raHHsi. YacTuHy 3 HUX IepeadavyeHo BiAMOBiI-
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HO 70 pe3yabraTiB BUKOHAHUX paHilie reodi-
3UYHUX POOIT.

VY nopoaax aHaJ0JIbCbKOIO KOMILUIEKCY MOIIK-
PEeHi 30HM METaCOMATUTIB i3 IiIBUILEHOI OCHO-
BHICTIO, HU3bKMM BMIiCTOM KPEMHIIO i TTIMHO3EMY,
a TaKOX 0araTOKOMIIOHEHTHUM CKJIAJJOM PYIHUX
eJIeMEeHTIB (TUTaH, 3aJ1i30, PiIKiCHO3eMEeIbHi efe-
MEHTH, CTPOHIIii1).

B onHilfi 30Hi MeTacoMaTUTIB PO3TalllOBAHO
pPyIHE OPTUTOBE TUIO XUJIbHOro THILy. IIpoTsk-
HICTb 30HU 3pYAEHIHHS, 11O BMIlllyE pyaHE Tijlo,
CTaHOBUTH 0J1M3bKO 650 M, 3a mamiHHSM ii ITpocTe-
>keHo Bif 175 mo 470 M (cepeaHsl MPOTSKHICTh 3a
namiHasIM 325 m). [1oTyXHICTh pyaIHOIO Tija KO-
nuBaeThbes Binx 0,38 mo 3,69 M (cepemHs CIIpaBXHS
notyxHictb 1,70 M). IHOmi y Mexkax pygHOro Tija
CIOCTEPIraloThCs PETIKTU BMICHUX MOPiJ MOTYX-
HiCTIO Binm mepiux caHtumeTpiB g0 1 M. IIpocts-
raHHs1 pyaHoro tija — 310—325°, Ha hiaHrax Ha-
IpsIM 3MIHIOETHCSI Ha cyOmepumioHaabHMid. Kyt
nagiHas Tita — 21—49° Ha niBneHHMit 3axig. OpTut
1 OpUTOIIT $SIK TOJIOBHI pyIHI MiHEpaayd KOHIIEH-
TpyIoTh 6;113bK0 97 % cymu REE. 3a TeXHOJIOTIEI0
rpaBiTalliiiHO-MarHiTHOro 30arayeHHsi OyB OTpU-
MaHMil KOHUEHTpar i3 BMicTom X7R,0; 10 19 %.

IMepcriektuBHi pecypcn REE AHamoabChbKOTO
pyznonposiBy ckinangatoTb 207 339 T pyau (cepenHiii
BMiCT KOMITOHEHTY B pyai — 6,863 %) i X TR,0, —
14230 T.

V Tabn. 1 BKazaHO BipOrimHi 3amacu KOpHC-
HUX KOMITOHEHTIB (ITOTpeOyTh YTOUHEHHSI B MPO-
Leci OLIIHKM OO’€KTIiB) Y PO3IJISTHYTUX POMXOBU-
Iax PiAKICHO3eMEIbHUX 1 PiAKICHOMETAITbHUX
pyn [Mpuasos’s.

ISSN 2519-2396. Mineral. Journ. (Ukraine). 2020. 42, No. 2
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Puc. 6. CxemaTnyHa TreosioriyHa KapTa AHAZOIbCHKOTO POMOBUINA: [ — TPaHITU MPOTEPO30MCHKOTO aHAIOJIbCHKOTO
KOMIUIEKCY, 2 — TJIaTiOMirMaTUTU apXeiChbKOro TOKMAIIbKOTO KOMIUIEKCY, 3 — THeMCH i KpUCTaIocaaHIli TeMPIOIbKOI
CBiTH apxelo, 4 — TEKTOHITH HEpPO34JICHOBaHi (30HU MIJIOHITH3allii, APOOJIIEHHS, KaTakia3y), 5 — pPO3pUBHI MTOPYIICH-
Hsl, ependavyBaHi 3a reopisMUHUMU TaHUMU, 6 — TiependadyBaHi PO3PUBHI TOPYIIEHHS, 7 — TeO0JIOTiuHI TPaHUIli CTpa-
TU(hiKOBaHUX MAPO3AiNIB, & — YyCTAHOBJIEHI KOHTYPU PYIHOTO Tijia, 9 — KOHTYPU PyAHOTO TiJia, ITepeadavdyBaHi 3a reo-
XiMiYHUMU TaHUMU, [0 — maiikoBUi KOMIUIEKC (¢ — miabasu, b — nammpodipu 6iotuTosi Ta amdidonosi), /1 — 1uIo-
IIOBi TeoXiMiyHi aHoMallii (¢ — y KOpiHHUX Topoaax, b — y I'PYHTOBO-pOCIMHHOMY Iapi), /2 — KaHaBa Ta ii HoMep
(y YMCENbHUKY — MOTYXHICTbh PYIHOTO Tijla, METPiB; Y 3HAMEHHMKY — cepenHiit BMicT TR,0, (3a manumu xiMiuHOoro
aHauizy, %)), 13 — ninist po3pisy, 14 — cBepJIOBUHA

Fig. 6. Geological scheme of the Anadol deposit: 7 — granites of the Proterozoic Anadol complex; 2 — plagiomigmatites of
Archean Tokmak complex; 3 — gneisses and crystalline shists of Archean Temriuk complex; 4 — indiscriminate tectonites
(zones of milonitization, crushing, cataclasis), 5 — faults, inferred by geophysical data; 6 — inferred faults; 7 — geological
boundaries of the stratified subdivisions; & — established ore body contours; 9 — ore body contours, inferred by by
geochemical data; /0 — dyke complex (@ — diabase, b — biotite and amphibole lamprophyres); // — areal geochemical
anomalies (¢ — in the bedrock, b — in the soil); /2 — trench and its number (numerator — ore body thickness, m,
denominator — average TR,0; content (by chemical analysis, %)); /3 — cross-section line; /4 — borehole
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[TopiBHAHHSA 3amaciB po3mIAHYTUX BULle pin- | Kuraii (Bayan Obo)iMayurin-Ilac, CILIA (Moun-
KiCHOMETAJIEBO-PiIKICHO3EMEJIBHUX ~ POLOBULL | fain Pass) CBiAYUTH PO iX MOBHICTIO MPUAHATHUIMI
Cxinnoro ITpuason’s i 3anaciB REE 3 bagn-O060, | mis BigmpalioBaHHs moTeHian (puc. 7).
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Puc. 7. 3icraBneHHs 3amaciB ponoBUII YKpaiHU i3 3aKOPIOHHUMY aHAJIOTaMU

Fig. 7. Reserves of Ukraine deposits in comparison with foreign analogues

Texnosoriuni acmekTH 30aravyeHHs i mepepooKu
PyA pinkicHMX i piakicHo3eMeJbHUX MeTatiB. K
I0Ka3aB CBITOBUI JOCBI (IeTaabHO 1Ie PO3TJISTHY-
TO Y 3BiTi MPO MOMNEPEeIHIO re0JIOr0-eKOHOMIUHY
oLiHKYy Ma3sypoBcbhkoro pomosuia, 2017 p., aB-
top JI.B. llInunvoBuit), ajst 36araueHHs pyAd pil-
KiCHMX 1 piIKiCHO3eMeJIbHUX METaliB, 3BUYaliHO
OiIHUX i TOHKOBKpAIJICHUX, 3aCTOCOBYIOTHCS T1€-
peBaxKHO CKJIaAHiI TEXHOJOTiIUHI CXeMM Mepepoo-
KW, SIKi BKJIIOYAIOTh METOAM rpaBiTallii, (pJioTaltii,
MAarHIiTHOI 1 eJIeKTPUYHOI cemapallii, XiMiYHOTO
JIOBEJICHHSI KOHLEHTpaTiB. Pyau OibIIOCTI Mpo-
MMCJIOBUX POJIOBUIILL LIMX METaJIiB BaXKKO 30arauy-
I0ThCS1, 1110 3yMOBJIEHO HU3bKUM BMiCTOM MeTasliB
Yy BUXIIHII pyai, TOHKOIO BKPAILJICHICTIO PYyIOyT-
BOPIOBAJILHUX MiHEpasiB, 3MiHEHHSIMM MiHepa-
JIiB, $IKi HiBEIIOIOTh BIAMIHHOCTI IXHiX (Pi3MYHUX
BJIACTUBOCTEl (PO3IJISIHYTO Y 3BiTi MpO OLIiHKY
OxkTs16pcbkoro poposuiia (1984), ast. JI.b. 3y6-
KOB Ta iH.). IpaBiTauiliHUiII METOA € OCHOBHUM
MEeTOJ0M 30araueHHsl LIMPKOHIEBUX, TaHTaI-HiO-
OieBUX i pinkKicHo3zeMmenbHUX pya. IlepBUHHUNI
(4OpHOBMI1) TpaBiTalliiiHMII KOHLIEHTpPAT JOBO-
ISTh 10 KOHIMIIL 3 3aCTOCYBaHHSIM (DIOTOIpaBi-
Tallii, MarHiTHOI, eJIEKTPOMAarHiTHOI Ta €JIeKTPO-
CTaTUYHOI cemnapalliii, iHoai B TO€EAHAHHI 3 Pi3HU-
MU XIMIYHUMHU ciocobaMu. Y 0aratbox BUIAIKAX
y LMKJIi 30arayeHHs pilKiCHOMETaJeBUX Py 3a-
CTOCOBYETbCSI KOMILUIEKC METO[IB TipoMeTanyp-
TiiHOI MEepepoOKU IJI OTPUMAHHS PiAKiCHOME-
TaJIeBUX 1 PiAKiCHO3eMEeIbHUX IIPOAYKTIB, IO
MICTSITh JIJAaHTAHOIAM, CKaHAii, iTpiii. JloBemeH-
HSI YOPHOBUX PiIKiCHOMETaJeBUX KOHILIEHTPATIB
3MiMICHIOETHCS LIJISIXOM TMOEAHAHHS Pi3HUX BUJIIiB
MEXaHIYHOTO 30aradyeHHsI, TiIpoMeTadypriiHux i
0iOXiMIYHMX MPOLIECiB BUJIYrOBYBaHHSI, a TaKOX
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METO/1iB BilIHOBJIIOBAJIbHOTO IJIaBJEHHSI. 3aCTOCY-
BaHHSI 10 OimHUX KOHLEHTPATIB i MPOMMIPOAYK-
TiB XiMiKO-MeTalyprifiHUX CIOCO0IB IIepepoOKH,
sIKi iepeadayvaloTh CTafii CIiKaHHS 3 BallHSIKOM,
cynbdaTHIMHU a00 KpeMeHe(PTOPUIHUMU 100aB-
KaMmu [8] i BOTHOTrO BWJIYTOBYBaHHSI €KOHOMIYHO
MpUBaOIMBillIe, ajie 3 Pi3HUX IMPUYNH TeX He Ha-
OyJ10 IIMPOKOTO MPOMUCIOBOTO BUKOPUCTAHHSI.
3 iHIIMX MeTOiB ITepepoOKM OimHOI HIODIEBOI CH-
POBUHM 3aCJyTOBY€E Ha yBary XjopyBaHHs [13].
AHaji3 CBITOBOro JOCBimy 30aradyeHHs piakic-
HOMETAaJIEBOI i piAKiCHO3eMeJIbHOI CUPOBUHMU MO-
KaszaB, 1110 TEXHOJIOTis nmepepoOKu pya (rpasiTa-
LifitHa abo duoraliiitHa) Ma3ypoBcbKoro, A30B-
CbKOTO a00 iHmmx pogouill [1prna3oB’st moTpedye
JIKepeJl TEeXHIYHOI BOAM 1 XBOCTOCXOBMIIA LTS
OCBITJICHHS IIPOMMCIOBOL BOAM i 00OOPOTHOTO BO-
nornocradyaHHs. Tomy B mpolieci MPOEKTYBaHHS
HEOOXiZHO BpaXOByBaTU CTaH BOIHMX pecypciB [1pu-
a30B’d 1 BUOIp Miclis Il 00JIaIITyBaHHSI XBOCTOC-
xoBuia. Ilepepobka OimHMX YOPHOBUX KOHIICHT-
patiB a00 TPOMITPOAYKTIB A30BCHKOTO i AHAIOb-
CbKOTO POAOBUII XIMIYHMMM, TigpOMETaIypTiii-
HUMM (XJOpyBaHHsI) abo MipoMeTanypriiHUMu
MEeTOoJaMM TepeadayeHa Ha MPOMUCIOBOMY Maii-
naHuuky JIXM3, o norpedye CTBOpeHHs 6a3uc-
HUX CKJIaJiB KMCJIOT a0o JIYTiB, iHIIIMX PEareHTiB,
XJIOPHOTO TOCIOJAPCTBA 1 ITAMOHAKOIMMYYBaJIbHUX
IIPOMMUCIOBMX BiIXO/iB, 30KpeMa paaioaKTUBHUX.
3acTocyBaHHS y XOAi IepepoOKu pyn A30B-
CbKOTO POJIOBUIIIA PATIOMETPUYHOTO TTOKYCKOBO-
ro 30arayeHHsl pyau AJIsl MOJadbIIOr0 MarHiTHO-
rpaBiTalliiiHOTO 30ara4eHHs JOIIOMOXE CKOPOTH-
™ obcsar pymu B 2—3 pasu. lle macte 3mory
Hagaji mepepoosiTh 30aradyeHi pyan A30BCbKOTO
poaoBuia Ha ¢adbpuii B cMT JIOHCBbKE i 3HU3UTHU
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[MEPEIYMOBV CTBOPEHHSI TIPHMYOPYIHOIO BY3JIA B TTIPMA30B'T

BUTpaTH Ha OyIiBHUIITBO 30aradyyBajibHOi (habpu-
K1 Ha A30BCBKOMY POJIOBUIIII.
l'eos0ro-eKOHOMiUHE OOTPYHTYBAHHSI TMPOEKTY.
HaiinpuBabnuBiliuM i3 pO3TJSIHYTUX POJOBUIIL
JIUISI CTBOPEHHSI TipHUYOPYIHOTO By3ia € Ma3sy-
POBCBKE, SIKE paHillle po3pOo0JISIIIN i 3 SKUM MOPYyY
€ TeXHOT€HHE POJIOBUIIIE BiIXO/iB 30araueHHsI BU-
BITpEeHUX pyj i MpoMucaoBuil MaligaHuuk JIXM3.
Lle ponoBullle My pO3IJIIAEMO SIK €TaTOHHUM TTi-
JIOTHUM 00’€KT IJIs1 pO3POOKM CUCTEMHOTO ITiIX0-
Jly y BUpillIeHHi Mpo0JieMU BUBYEHHSI i pallioHasb-
HOTro MPOMUCIOBOIO OCBOEHHS pigKicHOMeTae-
BO-PIIKiCHO3eMEIbHUX POJOBUIL YKpaiHU.

IlependavaeThbes, 1110 nepepodKa LUX Py Bif-
OyBaTMMeTbcs Ha Mictii. JIuist riinbokoi nepepooKu
MPOAYKTiB 30araueHHsT Ma3ypoBCHKOIO POIOBU-
1a 3 OTPMMAaHHSIM OKCHU[IB ab0 iHIIMX CHOJYK
PiIKiICHMX MeTalliB K ajbrepHatuBHy "Cxinl 3K"
MOXKHa pO3MISiAATH TaKOX KOJUIIHIN JlIoHelbKuii
XiMiko-MeTanypriitnuii 3aBoa (JIXM3). OctaHHiit
BimmoBimHO 10 posnopsmkeHHs Kabdinery Mini-
ctpiB Ykpainu Big 08.07.1999 Ne 660-p Gyno pe-
opraHizoBaHo, a 2015 poky itoro MaliHO CHilb-
HUM Haka3zoM PoHIy nepkaBHOTo MaliHa YK-
painu Ta MinekoHoMiku Ykpainu Bia 30.12.2015
Ne 2033/1820 mnepemanHo JlepXkaBHili ycTaHOBI
"Jlep>KaBHUIA HayKOBO-IOCHIAHUI 1 MPOEKTHUI
iHCTUTYT ocHOBHOI ximii "HIOXIM" (XapkiB).

InBecTuiiiina nmpuBadaMBiICTL Ma3ypoBChKOTO
pOIOBMILA Y CKJIaai TipHUYOPYIHOIO By3jla BU-
3HauyeHa I1e i TuM, 1o Ma3ypoBCcbKe KOMILIEK-
CHE pOJOBMILE TaHTaJI-HIOOIM-IUPKOHI-Hede-
JIiH-TI0IbOBOLUIIATOBUX DY i TEXHOTEHHE POIO-
BUILIE BIiAXOMiB 30aradyeHHs BUBITPEHUX pPYI
Ma3zypoBCbKOTO POJIOBUILIA 3HAXOASTHCS MOPYY 3
JAXM3 3i 30epexkeHoI0 iH(PaCTPYKTypOIO 3aBOIY
(XBOCTOCXOBHIIIE i IIJJTaMOHAKONMU4yBau). Y pasi
nepepodku pyn Ma3zypoBchbKOro KopiHHoro i Ma-
3YpPOBCHKOI'O TEXHOT€HHOTO POAOBHUIIL SIK TOBApO-
MPOIYKIlisl OyAyTh OTpUMaHi HedesiH-T10JIbOBO-
LIMATOBUI KOHLIEHTPAT, LIMPKOHOBUIA i TaHTaj-
HiOOi€EBUI KOHIIEHTpPATH, a 3aBASIKUA TTOJAJIbIIIA
repepoOIli OCTAHHBOIO MOXXHA OTPUMATU OKCUIN
abo xiMiuHi crmoyku Ta i Nb.

MazypoBcbKe poloBUIlE Ma€E HaJEeXHY iH(ppa-
CTPYKTYpYy — po3TalioBaHo y 12 KM Big 3ami3-
HU4HOI craHuii BomHoBaxa. B 1 kM Big pomoBu-
1112 TIPOXOAUTH aBTOMOOIJIbHA JopoTra Jep>KaBHO-
ro 3HaueHHs1 Mapiynosb — [loHeubk. PogoBuiiie
MepeTUHAOTh JBi BMCOKOBOJIBTHI €JIEKTPOJiHil
no 110 kB. JIo mpoMKCIOBOTO MaiilaHUMKa 3aBO-
Iy MiABEeIeHO Ta30pO3IONiJIbHI MepexXi BUCOKO-
ro TUCKY i BOIOIIPOBOAM TeXHIUHOI Boau 3 Bai-
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Tapamcekoro BomocxoBuina i IliBmeHHO-IIOH-
Oacpkoro kaHaiy. PomoBuiie po3TalioBaHe Ha
3eMJISIX TTIPOMMUCIIOBOTO MPU3HAYEHHS AePKaBHOL
BJIACHOCT!.

Bapto 3a3HauuTtu, mo JAXM3 (1939—1992 pp.),
SIKMIA po3po0isiB Ma3ypoBChbKE POMOBUILE LIMP-
KOHIEBUX Py, BUPOOJISIB Pi3HI BUAU LIMPKOHIEBOL
nponyKuii (IMPKOHOBUIT KOHILIEHTPAT — TEXHIid-
HUM 1 YMCTUIT; TBOOKMC LIMPKOHIlO, cTabintizoBa-
HUI Kanbli€eM, iTpieM ab0 cKaHOieM; pi3Hi coii
LIMPKOHiI0 — HOro CHOJIyKU, MOPOLIKHU i 3IMBKU
LIMPKOHIO; MommaHuii, ra¢pHi€EBUIl KOHLIEHTPAT
LIMPKOHI0; IBOOKHUC radHil0; MOPOIIOK i 3IMBKU
ra(pHio MeTaJIeBOro) CIIovaTKy 3 MiCLIEBOI LIMPKO-
Hi€BOI pyaM, a Mi3Hillle, ITicJIs 3aKPUTTS Kap’eEpy —
3 LIMPKOHOBOIO KOHLIEHTpATy BilbHOropchbKoro
I'MK ([IHinpormneTpoBchKa 001.).

AHAIOIbCHKUI PYAONPOSB PO3TAlIOBAaHUN Y
6 xM Bix kommuiHboro JIXM3, a A30BCbKe poao-
BUIIe — Ha BigcraHi 35—40 kM, TOOTO BOHM Ma-
[OTb BUTiTHY JIOTiCTUKY.

st A30BCBKOrO pomoOBHUINA 30aradyeHHs Py
TUIAHYEThCS 3AIMCHIOBATU y MeXaX POJOBMIIA, a
riIpoMeTanypriiiHy IepepoOKy HaIliBIIPOIYKTIB i
YOPHOBUX KOHIIEHTPATIiB — Ha MianpueMcTBi Cxi-
HUI TipHn4o30aradyBaibHU KoMOiHaT (Cxinl 3K,
M. ZKoBti Boan).

OuikyBaHi TeXHIKO-€KOHOMIYHi MOKa3HUKU PO3-
POOKM pOJOBUIL Y CKJIaAi TipHUYOPYAHOIO By3Jia
HaBeJieHi B Ta01. 2.

Takum yrHOM, y pasi po3poOKM YOTUPHOX PO-
JIOBUILL, 1110 PO3IJISIAAIOThCS, MPUOYTOK Jep>KaBu
Ta iHBECTOpa Bill IXHBOTO MPOMUCIOBOTO OCBO-
€HHS 3a BeCb nepioa Oyae cKaaaaTu, BiAMOBIAHO,
8438,7 muH rpu i 13 366,7 MJH rpH.

OniHka KamiTaJbHHX BKJAaJeHb y OYNiBHHITBO
TipHUYOPYAHOTO BY3Ja. AHaJIi3 TipHUYO-Te0sI0riu-
HUX YMOB PO3IJISIHYTUMX DPOJOBHUII MMOKAa3aB, IO
Ma3zypoBchbKe KOopiHHe i Ma3ypoBChbKe TEXHOTEH-
HE POIOBUINA €KOHOMIYHO JOLIBHO BiIMIpalbo-
BYBaTU BiIKpUTUM cIOCOOOM, A30BCbKe i AHa-
JIOJIbCbKE — KOMOIHOBAaHMM BiIKpUTO-MiA3eM-
HUM CITOCOOOM.

HagBHicTb TpoMUCIIOBOTO MalifjaHYMKa 3 He-
3a/1isIHO0 iHPPACTPYKTYpolo Mopyy 3 Ma3ypoBCh-
KMM pPIiIKiCHOMETaJeBUM i TEXHOTEHHUM pPOIO-
BUILIAMU € BM3HAYaJIbHUM (DaKTOPOM iHBECTU-
LifHOI MpUBaOJMBOCTI OCBOEHHS POIOBUIL Yy
CKJIaAi EAMHOTO TipHUYOPYAHOro By3ia. Ha upo-
My MaillaHYuKy JOLIJbHOIO € Mojajibliia Tepe-
poOKa YOpPHOBUX pPiAKiCHOMETAJIEBUX 1 piaKic-
HO3eMeJIbHUX KOHIIEHTpaTiB A30BCHKOIo i AHa-
JI0JIbCHKOTO POIOBUIII.
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KamitanbHi BKIageHHsI B OCBOEHHSI Ma3ypoB-
CbKOI'O POJOBHUIIIA 3 YpaXyBaHHSIM HasiBHOI iH(D-
pPaCTPYKTYpU i HE3adisTHUX BUPOOHWYUX TPUMi-
meHb JIXM3 3aBoay HaBeneHi B TabJI. 3.

KamitanbHi BK1aaeHHs Y IPOMUCIOBE OCBOEH -
HsI A30BCBHKOTO POJIOBHIIIA BUBHAYEHI 3 ypaXyBaH-
HSIM BUTpaT Ha JOPO3BiAKY poaOBMIIA, OYAiBHU-
LITBO pyAHMKA, 30arayyBajibHOI (haOpUKU, XBOC-
TOCXOBMUIIIA, 00’EKTIB BHYTPIllIHBOI i 30BHIlLIHHOT
iH(pacTpyKTypu, BUTpAT Ha IIIATPUMKY BHPOO-
HWUYOI MOTY>KHOCTI MiAMIPUEMCTBA TOIIIO.

InBecTullii B 00’exTu iHdpacTpykTypu (OymiB-
HUILTBO 3JTI3HWYHOI Ta aBTOMOPIT, TPOKJIACHHS
JIiHII eJeKTpoIriepenaydi, Bog0-, ra3oIpoBOIiB Ta
iH.) BU3HAYeHi 3 ypaXyBaHHSIM BiITOBiIHUX iH-
JIEKCiB IepepaxyHKy B L[iHM Ha MOMEHT OLIiHIO-
BaHH. KariTajbHi BKIaAeHHS Ha MiATPUMKY BH-
POOHUYMX MOTYKHOCTEN MiANPUEMCTBA TTPUNHS -
TO B po3mipi 5 % Big cymmu iHBecTHIiit y Oy-
IIBHULITBO PYyAHMKA i 30arayyBajibHOI (haOpuKU.

Tabauys 2. OdikyBaHi TeXHIKO-€KOHOMIUHI TOKA3HHKH
Table 2. Expected technical and economic indices

KamitanbHi BKJIageHHsS B OYIiBHMLTBO PYIHU-
Ka, 30arauyyBajibHOI (HaOpUKu 3 XBOCTOCXOBM-
IeM i CTBOPEHHSI HEOOXiAHOI 30BHIIIHBLOI Ta
BHYTPIIIIHBOI iH(MPACTPYKTypu Ha A30BCHKOMY
pOIOBUILI IJI1 BUIOOYTKY i mepepooku 800 tuc. T
pyau Ha pik ckiamaioTh 1 8§13 MJIH IpH, y TOMY
YMCJIi, MJIH TPH:

¢ y IOJAJIbIIY PO3BiAKY pogoBuia — 18,0;

¢ B 00’ekTH iHDpacTpykTypu — 109;

* B pyIHUK — 523;

ey 30arayyBajibHy (aOpuKy 3 XBOCTOBHM
rOCIIOJApCTBOM 1 OOOPOTHMM BOJOIIOCTAaYaH-
Ham — 1 076;

¢ BUTPATH Ha ITiATPUMAaHHSI BUPOOHMYOI M0~
Ty>XHOCTI — 87.

KanitanbHi BKJIaJieHHS B OCBOEHHSI AHA0/b-
CbKOTO poJloBMIIA CKIanawTb 243 mMuH rpH. L
CcyMa BpaxOBY€E BUTPATU Ha OyIiBHULITBO PyIHUKA,
00’€KTIiB BHYTPILIHBOI i 30BHIITHBOI iHPPACTPyK-
TypH, Ha IOPO3BiIKy pomoBuilia. 30araueHHs pya

PonoBuie
Howasmme ABOBCBHKE Ma3sypoBchbke h:?;}iggg;:;e AHaI0JIbChbKE
Piune eupobruumeo nionpuemcmaea
3 BUIOOYTKY i 30arauyeHHs pyau, TUC. T 800 150,0 134,0 32,0
3a tpuokcugamu REE, T 6780 — — 1377
3a HIMPKOHOBUM KOHLICHTPATOM, THUC. T 16,3 1,074 0,085 —
3a MoJIbOBOIITTATOBUM KOHLIEHTPATOM, THC. T 175,9 104,76 84,5 —
3a mipoxJIOpOBUM MPOMITPOAYKTOM, THC. T — 0,735 0,047 —
BasnoBuit mpuOyTOK Bin peajtizailii mpoayKilii 3a Becb
repion po3poOKM, MITH TPH 48700, 0 3272,2 404,7 7115,0
TIpubymok nicas cnaamu ycix euoamiie, naamexncie i 300pie
PiuHuit, MaH rpH 402, 9 12,7 5,02 194,2
3a Bech nepioa po3poOKU, MITH TPH 12087,0 381,0 30,1 1262,0
TepMiH OKyIHOCTI KaImiTaJlbHUX BKJIaIE€Hb, POKiB 45 6,5 2,8 1,25
[TIpubymox depacasu 6i0 npomuca08020 0C80EHHS podosULA
Piunuii, MaH rpH 248,75 7,79 2,7 114,5
3a Bech epion po3poOKM, MJIH TPH 7462,5 215,1 16,2 744.9
(30 pokiB) (30 pokiB) (6 pokiB) (6,5 pokiB)
Tabauys 3. CTpyKTypa KamiTaJIbHAX BUTPAT I YaC 0CBOEHHS Ma3ypoBChKOro poIOBHINA
Table 3. The structure of capital costs in the development of the Mazurovka deposit
KorropucHa BapTicTh
Howmep Bumu po6iT i BUuTpaT
MJIH ITpH %
1 KommrropucHa BapticTh OyIiBHMIITBA, Y T. U.: 83,5 100,0
1.1 OyaiBeJIbHUX POOIT 25,0 30,2
1.2 MOHTaXKHUX poOIT i 00amHaAHHS 57,0 69,3
1.3 iHIII BUTpaTH 1,5 0,5
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Tabauys 4. Buau podiT i BUTPAT 10 eTanax CTBOPEHHS TipHUYOPYIHOTO By3Ja
TiJ] 9ac OCBOEHHS PiIKiCHOMETAIeBO-pinKicHO3eMeabHUX poaosuml [1pua3os’s

Table 4. Types of works and costs by stages of creation of a mining site
during the development of the rare-metal-rare-earth deposits of the Azov

Cyma |Y T 4. i3 npubyTKy
Pix Buz po6iT i BuTpar BUTPAT | MiANPHEMCTBA
MJIH TPH
1-ii | 1.1. OcdopMIeHHS CIeIIO3BOJIiB Ha BUKOPUCTAaHHS Haap y Mexax MasypoBcbkoro, | 85,0
A30BCBHKOro i AHa0JIbCLKOTIO POJOBMIL, 3€MJIEBIABEACHHS; TTPOEKTYBAHHSI Kap’epy i
30arauyBayibHOI (habpuku y cMT JJoHCBKe 3 TpOAyKTUBHIicTIO pynu 150 THC. T/pik
1.2. Po3po0Oka 6i3Hec-T1aHiB, MOIITYK iHBECTOpa 0,5
2-1i | 2.1. ByniBHULITBO 30arayyBajibHOI (haOpuKu y cMT JIoHChKe 83,0
2.2. [IpoBeeHHS MiArOTOBYMX i FMipHUYO-KAIiTAIbHUX POOIT HA TEXHOT€HHOMY 2,0
POIOBMUIII
3-ii | 3.1. BunoOyTok i 30arayeHHsI MOJbOBOLLINATOBOI CUPOBUHU, BUITYCK Ta peajiidallis Mmo- 4,0 1,50
JILOBOIIITIATOBOTO KOHIIEHTPATy HeoOXimHoi sikocTi (150 Trc. T/pik)
3.2. BukoHaHHS reojIoropo3BiayBaIbHUX POOIT Ha AHATOTBCHKOMY POIOBUIIII 18,0
3.3. IlpoexkTyBaHHHS i OyIiBHULTBO PyAHUKA HAa AHAI0IbCHKOMY POJIOBUIL 205,0
3.4. YnockoHaJIeHHsI TEXHOJIOTii 30aradyeHHs pyaiu, MapKeTUHTOBI AOCIiI>)KEHHSI PUHKIB 2,5
30yty
3.5. Bunyck LIMPKOHOBOIO i MipOXJI0pPOBOT0 YOPHOBOIO KOHLEHTPATY, AOCAiIHO-TTPO- 4,0
MMCJIOBI POOOTU JISI OOTPYHTYBaHHS €(PEKTUBHOI TEXHOJIOTii MOMAIbIIOlI MepepoOKu
pinKicCHOMETaJleBUX KOHIIEHTPATIB i BUITYCKY MPOAYKIIil BUCOKOTO CTYIIeHSI TOTOBHOCTI
(oKcuaiB, XiMiYHUX CMOJYK TOLIO)
4-ii |4.1. BumoOyToxk i 30arayeHHsI TOJIbOBOIIIATOBOI CUPOBMHHU, BMITYCK 1 peajizallis 1,5 1,5
MOJLOBOIINATOBUX KOHILIEHTPATiB HEOOXiIHOT SIKOCTI
4.2. BukoHaHHST HEOOXiTHUX Teosoropo3BinyBasibHuX pobiT (PP) Ha Masyposcekomy | 12,0 12,0
i A3B0BCHKOMY POIOBHILIAX 32 PaXyHOK MPMOYTKIB Bil peaisallii MOJbOBOIIATOBOTO
KOHILIEHTpaTy
4.3. TlepepoOKa pyau AHaI0IbCHKOTO POIOBMILA, BUITYCK YOPHOBUX PiIKicHO3eMeabHUX | 16,0
(P3M)-KoHIIeHTpaTiB AT AOCTIIHUX POOIT 3 iX IepepoOKK
4.4. OcbopmiieHHST 1O3BiIBHOI JOKYMEHTAaLi1l 10 A30BCbKOMY POJOBUIILY 2,4
5-i1 | 5.1. BupgoOyTok i 30arayeHHsI MOJILOBOIIIATOBOI CUPOBMHM, BMUITYCK 1 peasizaliist 1,5 1,5
MOJIbOBOIINATOBUX KOHILIEHTPATiB HEOOXiHOT IKOCTi
5.2. I1poBeneHHS HEOOXiTHUX re0JJOTOPO3BiAyBAIBHUX POOIT 32 paXyHOK MpUOYTKiB Bix | 15,0 15,0
peasizallii MoJIbOBOIIIATOBOrO KOHIICHTPATY
5.3. [lepepoOka pyau AHaI0JIbCHKOTO POIOBHILA, BUITYCK YopHOBUX P3M-koH1ieHTpariB | 10,0
JUTSL JOCHTITHUX POOIT 3 iX repepooKu
5.4. OpopMIeHHS 103BiIBHOT JOKYMEHTAallil MO0 A30BCHKOMY POIOBHUIILY 2,0
5.5. TIpoexTyBaHHS AOCiAHO-TTPOMUCIOBOTO TiAPOMETATYPriiHOTO i XiMiYHOTO 1IEeXiB. 8,0
Hocninni po6oTH 3 TigpomMeTaTypriitHoi i XiMiuHoi mepepooku P3M-koH1IeHTpaTiB
5.6. IIpoekTtyBaHHsI ripHryo30aradyBaabHoro komoinary (I3K) Ha AzoBcbkomy pomoBui | 18,0
6-11 | 6.1. BunoOyTOK i 306araueHHsI IT0JIbOBOIIIIATOBOI CHPOBUHM, BUITYCK i peali3allisl IoIb0- 1,5 1,50
BOLUTMATOBUX KOHLIEHTPATiB HAJIEKHOT SIKOCTi
6.2. ByniBHUIITBO MPOMUCIIOBOTO TiIPOMETATYPTilfHOTO 1IeXa 62,0
6.3. ByniBauurso I'3K Ha A30BCbKOMY POIOBMILI y CKJIAAi IIAXTH, Kap’epy, 36arauy- |1272,0
BasIbHOI (pabpuKu i 06’ €KTIB iHPpacTpyKTYpH
6.4. TligrotoBui Ta TipHU4YO-KaIliTaabHi po60TH Ha Ma3ypoOBCbKOMY POJOBUIIII 10,0
7-i1 |7.1. BumoOyTok i 30arauyeHHsl IOJbOBOLINATOBOI CHUPOBUHM, BUITYCK i peaizallis 1,5 1,50
TIOTHOBOIITIATOBUX KOHIIEHTPATIB HAJIEXHOI SIKOCTI
7.2. 3aBeplIeHHS TATOTOBYMX i TipHUYO-KaITiTaIbHUX POOIT Ha Ma3ypoOBCHKOMY POIOBMIII 4,0
7.3. ByniBHULITBO Apyroi yepru 30arauyBajibHoOi (hadpuKu y cMT JloHChbKe 82,0
7.4. 3aBepilieHHs OyAiBHUITBA 30arayyBajibHOi (pabpuku Aigd nomnepeaHboro 30araver- | 120,0
HSl pyAy 3 BEJIMKOKYCKOBOIO palioOMETPUUHOIO cenapalicto Ha A30BCbKOMY POJOBUILL
7.5. BukoHaHHS TipHUYO-KaIliTAJIbHUX pOOIT Ha A30BCHKOMY POJIOBUILI 97,5
8-11 | 8.1. 3aBepilieHHs pO3pOOKKM TEXHOTEHHOTO POIOBMUIIA, BUITYCK i peastizallisl MoaboBO- 1,0 1,0
IITTATOBUX KOHIICHTPATIB HAJIEXXHOI STKOCTi
8.2. [TouaTok po3poO6KM Ma3ypoBChKOTO pOIOBHIIA KOPIHHUX PYI 6,0
8.3. [TouaToK po3poOKM A30BCHKOTO IMPKOHili-pilKiCHOMETaIeBO-PilKiCHO3eMEIbHOTO 9,6
pOIOBUILIA
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rnepeadavyaEeTbCsl Ha MMPOMUCIOBOMY MalIaHIMKY
Ma3zypoBCbKOIro pomoBuila. TakuM 4YMHOM, 3a-
TaJIbHi KamiTaJdbHi BKJIaJCHHS B CTBOPEHHS TipHU-
YOPYIHOTO By3Jia CTAHOBJATH 2 139 MJIH TpH.

Crpareriynmii IJaH CTBOPEHHS TiPHUYOPYIAHOTO
By3Ja. 3 ONJIsiAy Ha KOMIUIEKCHUM XapakTep pya
Ma3zypoBCbKOTro i A30BCHKOTO POJOBUIL, HU3BKY
€KOHOMIUHY e(eKTUBHICTh eKCILIyaTallil pomo-
BUIII O€3 TMMOBHOI peati3ailii BCiX KOPUCHUX KoTla-
JIMH, BKJIIOYaloYy HedeliH-I0Ib0BOIIIATOBI Ma-
Tepiaiu, MicoK i meOiHb, 3arajbHi 00CATH IIOPid-
HOTO BUAOOYTKY i IepepoOKM pya (CyMapHi ABOX
pPOMIOBHUILL), SIK i MPOEKTHA TMOTYXHIiCTh 30aravy-
BaJibHUX (DaOpuK, MOBUHHI OyTWM BU3HAYEHi 3a-
JIEXKHO BiJl IEPCIIEKTUB 30yTy MOJbOBOLINATOBOTO
KOHIIEHTpPATY.

Buxozasiuu 3 aHai3y pyMHKIB 1ioro 30yTy Ha ChO-
roJiHi, 0OCST BUPOOHMIITBA i peaizallii ToJIbOBOTO
LIMaTy Ha BHYTPIIHbOMY PUHKY MPOTHO3YETHCS
Ha piBHi 160—170 Tuc. T Ha pik. Takoro o6csry
MOXHa JOCITTH 3a Iepepodku 150 Thc. T Ha pik
pyau Ma3zypoBCchbKOTO ponoBuiiia (200 TeXHOTeH-
Horo) i 400 Tuc. T Ha piK pyau A30BCbKOTO POHO-
BUILIA. 3 OIJISINYy Ha BiIHOCHO HE3HAYHi 3aracu
CHPOBUHU B TEXHOTEHHOMY POIOBUII (5—6 poKiB
poboTu 3a moTyKHOCTI padbpuku 150 Tuc. T pyau
Ha piK), BiICYTHIiCTb HEOOXiIHOCTI BUKOHAHHS
TipHUYO-KaIliTAJIbHUX i PO3KPUBHUX POOIT, HasIB-
HICTb TTPOEKTY PO3POOKU Kap’epy i 30arauyBajib-
HOI padpuKu, IKUIA IPOMIIIOB AEPKaBHY €KCIIep-
TH3Y, 1 HasSIBHICTh HeOOXimHOI iH(PpacTpyKTypu Ta
He3aMisIHUX BUPOOHWYMX IPUMIILIEHb Ha IIPOMUC-
JloBoMy Maiimanuuky JIXM3, nouiabHO Hacamie-
pel 3OiCHUTH BiANpalioBaHHS TEXHOI€HHOIO
ponoBuiia. Lle 1acTb MOXIUBICTB:

e BIJIMpALIIOBATU Y MPOMUCIOBUX YMOBAaX TEX-
HOJIOTi0 30arayeHHsl piAKiCHOMeTaJleBUX Pyl i
OTpUMAaTH IOJATKOBY iHdoOpMallilo IJisl SIKiCHOTO
MPOEKTYBaHHsI 30arauyBajibHO1 (aOpuKu Ha
A30BCHKOMY POJIOBHUIIII;

e OTpUMATHU 3HAYHUII OOCST IIMPKOHOBOTO i
MipOXJIOPOBOr0 KOHIIEHTPATIB [JIs HAyKOBO-I0C-
JIJHUX 1 TOCTiAHO-TIPOMUCIOBUX POOIT 3a Tex-
HOJIOTI€I0 XiMiuHOI a00 TigpoMeTalypriiiHOiI Iepe-
POOKM YOPHOBMX KOHIIEHTPATIB i HAMiBIIPOIYKTiB;

e OTPUMATU HEOOXiAHY iH(opMallito 115 Mpo-
€KTYBaHHS TipOMeTalypriiHOTO 1ieXy; Harmpa-
LI0BAaTU 3B’SI3KW 3 MOTEHLIIHHUMU CIIOXKMBavYaMu
MOJIbOBOIITATOBOI 1 PiAKICHOMETAIEBOI MPOIYK-
11i1 i OCBOITH pUHKU 30YTY;

e HAKOMWYUTU (biHAHCU IJISI TIPOEKTYBAHHS i
OyIiBHMILITBA TiApOMETaIypriiHOIO 1EeXY;

e BUKOHATU ITiArOTOBYi poOOTH Ha MaszypoB-
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CbKOMY POJIOBHUIIlI i JOJATKOBI T€OJOrOPO3Bimy-
BaJIbHi poOOTH Ha AHAI0JbCHKOMY.

3 orjsiy Ha HE3Ha4yHi 3aracu piiKicHO3eMeb-
HOI CUPOBMHM Ha AHAZOJIbCHKOMY POIOBMINI i
OMM3KiCcTh toro 1o Ma3ypoBCHKOIO pPOAOBMINA,
3MificHIOBaTU IIepepoOKy HOro piaKiCHO3eMEIlb-
HUX PYA JOUJIBHO Ha XiMiKO-MeTadypriiHoOMy 3a-
BOJli, CTBOPUBIIM IS 1IOTO JOCJiAHO-TIPOMMUC-
JIOBY JIiHiIO. ¥ pe3yibTaTi poOiT OyayTh OTpHUMa-
Hi HeoOXimHi maHi IJisg IPOEKTYBaHHS i OymiB-
HUIITBA TipHUYO-30araqyBaJilbHOTO KOMOiIHATy Ha
A3oBcbkoMy pogoBuilli. DakTUUYHO AHATOIbCHKE
POMOBHUILIE CTAHE MIJTIOTHUM 00’ €KTOM ISl OpraHi-
3allii BupooHuurBa REE.

TakuM 9YHOM, 3a 5—6 pOKiB OyIyTh CTBOpEHI
MepeayMoBU JJI1 OMHOYACHOTO BBEIEHHS B €KC-
TyaTallito JBOX OCHOBHMX ponoBuill [Tpua3op’st —
Ma3zypoBCBKOIO pinKicCHOMETaJIeBOIo i A30BCh-
Kkoro REFE-1IMPKOHIEBOTO. SKIIO Ha TIEpIIUX eTa-
rnax poOit KiHileBa repepooka REE-KOHIIEHTpaTiB
Moxxe 3ailicHioBatucst Ha Cxinl'3K (M. ZKosti Bo-
JI1), TO B MOJAIBIIOMY JIOLIBHO 11 3AiCHIOBaTU
B cMT JlOHCBKE.

Iloerannuii mjaH peami3anii iHBecTHLiiHOTO
npoekTy. CTpyKTypy KaIliTaJbHUX BUTpAT Ha CTBO-
PEHHSI TipHUYOPYIHOIO By3/1a Y XOIi OCBOEHHS
ponosuil [1pna3os’st HaBeneHo y Tao. 4.

Pazom: 2 139,0 MJiH rpH, y T. 4. 35,5 MJIH I'pH 32
PaxXyHOK TTpUOYTKY IiIMPUEMCTBA.

OpraHni3zaniiiHi 3axoay, BAKOHAHHS SIKHX € He-
OOXigHMM /ISl TiJABWINEHHS iHBECTHUUIHOI MpH-
BA0JMBOCTI CTBOPEHHS TiPHUYOPYIAHOrO By3Ja IS
t¢opmyBanHd pinKicHOMeTAI€BO-PiIKiCHO3EMENbHOI
rajay3si YKpainu.

1. ITocranoBoto KabiHety MiHicTpiB YKpaiHu
BimHOBUTHU JlOHEUbKUI ep>KaBHUM XiMiKO-MeTa-
JIypriiHUI 3aBOI SIK OKpeMUll cy0’eKT rocrnoja-
pIOBaHHs, MIepeaaTy oMy Ha OajlaHC He3adisHe Y
BUpOOHMYOMY Mpolieci maiiHo Big Y "HIOXIM"
(M. XapkiB).

2. CtBoputu Ha 6a3i [IpomucioBoro mianpu-
€MCTBa TipHUYOPYIHOTO By3Jja Ta [HCTUTYTY reo-
Ximii, MiHepastorii Ta pynoyrsopenss im. M.II. Ce-
meHeHka HAH VYkpainu HaykoBo-TexHOJIOTiY-
HUI LIEHTP PO3BUTKY PilKiCHOMETaJIeBO-PilKO-
3eMeibHOI raysi npomuciioBocti (HTL PPTII).

3. KepiBHuurBy HoBocTtBOopeHoro HTLI PPITI
JIOPYYUTHU PO3pOOKY MpOorpamMu 3axo/IiB 1010 Bifl-
HOBJIEHHSI BUpoOHMLTBa REE B KpaiHi, po3BUTKY
BUPOOHUIITBA PiIKICHUX METaJliB i MeplIoYepro-
BOMY BBEIIEHHIO B €KCILTyaTalito Ma3ypOBCbKOIO
PiIKiCHOMETAJIEBOr0 POAOBMILA SIK OCHOBU CTBO-
PEHHSI TipHUYOPYIHOTO By3J1a.
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4. KepiBuuurpy IlpoMucioBoro mianpueMcT-
Ba TipHUYOPYAHOrO BYy3Ja i HOBOCTBOPEHOIO
HTL PPITI po3pobutu iHBeCTULIMHUMN TIUI1aH
OCBOEHHSI CUPOBMHHOI 0a3u pigKiCHOMEeTaleBOi
ray3i B [Ipra3oB’1 oj1s mOLIyKY iHBECTOPIB.

5. 3 oAy Ha BUCOKI pU3UKU Fe€0JI0TOPO3BiLy-
BaJIbHUX POOIT, 30ilICHIOBAaHUX HAa POIOBUILAX Pifl-
KiCHUX 1 piIKiCHO3eMeJIbHUX MeTajliB, mnepeada-
YUTU TIOAATKOBI MiJIbIM [JIS1 BUKOHAHHSI TaKUX
poOIT i 3HM3UTHU IUIATEXKi OO AepKaBHOI cKapO-
HUIII 32 BUAOOYTOK Py PiMKiCHUX i piAKiCHO3e-
MEJIbHUX MeTaliB. JlepxkaBHiil ¢iTy>K0i reoJiorii Ta
Haap YKpaiHW po3poOUTH MPOLEAYPY TTepeIaHHs
iHBecTOpy Ha 0e30IUIaTHiii OCHOBI HasIBHOI I'e0-
JIoriyHoi iHdopmamii moao A3oBcbKoro, Ma3zy-
POBCBHKOTO i AHAI0JILCHKOTO POJOBMUIII.

6. IHcTuTyTy reoximii, MiHepaJiorii Ta pyIoyT-
BopeHHs iM. M.II. Cemenenka HAH VYkpainu ta
rajgy3eBMM iHCTUTYTaM BKJIFOUUTHU Y TIEPCIIEKTUB-
Hi IUIaHW HAyKOBO-IOCIiIHUX POOIT TeMU 3 PO3-
POOKM TEXHOJIOTiT 30arauyeHHsl PiIKiCHUX MeTaJliB
1 PiIKiCHO3eMEIbHUX Py, TEXHOJIOTIN TifpomeTa-
JIyPTiiHOI, XiMiYHOI TepepOOKN YOPHOBUX KOH-
LIEHTpaTiB i BUPOOHMUITBA MPOAYKIIil BUCOKOTO
CTYIMEHSI TOTOBHOCTI.

JITEPATYPA

7. OpraHaM BUKOHaBYOi BJIaAyd CIIPUSITA HaMI-
pOKOpHCTYyBayaM y BUPIllIEHH]i 3eMeJIbHUX [TUTaHb
I yac MpOBEACHHS T'e0J0TOPO3BiTyBaTbHUX PO-
0iT, MpOo€eKTYBaHHS i OydiBHUIITBA TipHUYO30ara-
YyBaJIbHOTO KOMOiHAaTY, 3 OIJIsSIIY Ha Te, 1110 OCBO-
€HHSI MiHEpaJbHO-CUPOBMHHOI 0a3u piIKiCHUX
METaJliB y JEMPECUBHOMY PETiOHi, SKUM HUHI €
ITpuaszor’s, npusBene N0 CoOlialbHO-€KOHOMIU-
HOTO PO3BUTKY MiCIIEeBUX TpoMajl, BUpilIEHHS
mpo06JieMu OI0IXKETHOI'O 3a0e3I1eUeHHST BIaCHUMU
MPUOYTKaMHU i CTBOPEHHST POOOYMX MiCIIb.

8. MiHicTepCcTBY €HEpreTUKM Ta 3aXMCTy HaB-
KOJIMIITHBOTO cepenoBuina Ta JlepkaBHiil cyxK0i
reoJIorii Ta Hamp YKpaiHu BHECTU 3MiHM A0 3aKO-
HOJABUMX aKTiB, 10 PErJIAMEHTYIOTb MPOLIEIypY
HaJaHHS CHeliaJlbHUX J03BOJIiB HAa KOPUCTYBaH-
HS1 HaJipaMu 3 METOI0 BUBUEHHSI Ta PO3POOKU poO-
JOBULL PiIKiCHOMETAJIEBUX PYI, CIIPOCTUTU OT-
pUMaHHSI ITpaBa Ha pO3pOOKY TaKUX POTOBUIII.

BucnoBkn. doBeaeHO HEOOXiOHICTb, HOLITb-
HICTh i IHBECTHUIIIHY TTPUBAOJIUBICTE CTBOPEHHS
TFipHUYOPYAHOrO BYy3/Ja 3 PO3POOKM POIOBUIIL
[TprazoBchbkoOro OJJOKY YKpaiHCHKOIO IIUTA JJISI
(opMyBaHHS piIKiCHOMETAJIEBO-PiAKiCHO3EMEb-
HOI TajTy3i YKpaiHu.
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CREATION OF A MINING UNIT IN THE AZOV REGION — BASIS
FOR THE FORMATION OF RARE-METAL AND RARE-EARTH INDUSTRY OF UKRAINE

The geological structure of the Mazurov, Azov, and Anadol deposits (Ukrainian Shield, Eastern Azov region), the structural
and tectonic conditions of ore localization and their mineralogical and geochemical types are presented. The distribution
and concentration of rare elements including rare earths (REE) in ore bodies is given. The balance reserves of ores and the
estimated resources of zirconium oxides, REE, niobium and tantalum in these deposits have been calculated. The
technological aspects of ore enrichment and processing are considered. The results of the calculation of the expected
technical and economic indicators of the development of deposits in the mining unit are presented. The feasibility and
investment attractiveness of the creation of a mining association in the southeastern Azov region is economically justified.
On the basis of the Donetsk chemical and metallurgical plant (DCMP, in the Donske, Volnovakha district) the creation of
an industrial complex (mineral deposits association) is proposed, capable of processing stale tails of DCMP and ores of the
Mazurovka deposit by means of "Tantalum-niobium enterprise" and its structural unit "Rare-earth mining enterprise”
targeted for mining ores of Azov and Anadol deposits. The objective of the industrial complex is to carry out a complete
closed cycle of work within the above mentioned ore deposits, starting with exploration, development, enrichment,
production of commercial products in the form of concentrates, and ending with their deep processing to obtain the necessary
final products, as well as their implementation in domestic and foreign markets. The creation of additional small exploration
and production enterprises for the extraction of other types of raw materials is envisaged that ensure the work of technological
processes of the industrial complex. The mineral deposits’ association will be the base enterprise for the creation of the REE
industry of Ukraine, ensuring the use of strategic types of mineral raw materials — rare metals — as one of the important
indicators of the level of development of the country’s economy.

Keywords: Azov, rare-metal and rare-eath raw material, investments, mining unit.
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