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AHoTaLlisl. BuknageHi pesynbTaTu y3arajbHeHHs Ta aHaslisy JaHWX Npo reoioriyHy no-

Received 01.02.2018; 3ULLit0 NOKNAAIB i MiHepabHWIA Ta XiMiUHWIA CKNag Py CEMU MiHEPaNoro-TeXHOMOMYHMX
Received in revised form 05.04.2018;  pisHoBugiB, AKi CKNaalOTb NPOAYKTVUBHY TOBLLY IHIYMELbKOTO POAOBULLA. Pyan KOX-
Accepted 09.06.2018 HOTO PI3HOBMAY XapaKTepU3YIOTHCA YiTKOK CTPaTUrpatiuHol MpUB’A3KoHo. MepLuomy

pi3HOBMAY BiAMOBIAAE LIOCTUIA 3a1i3UCTUIA TOPU3OHT; APYTOMY — M’ ATUIA 3a1i3NCTWIA; Tpe-
TbOMY — M’ATUIA CAHLEBWIA; YETBEPTOMY — YETBEPTUIA 3aMi3UCTUIA; N’ATWIA Pi3HOBMA 06’ €AHYE BEPXHIO YaCTMHY PO3pi3y ApYroro 3a-
Ni3UCTOr0 ropu3oHTY, a TaKOX TPETIiA, YeTBEPTWIA CNaHLEBI Ta TPETIl 3ai3MCTUIA FOPM30HTK; LLOCTOMY Pi3HOBMAY BiAMNOBIAaE LieHTpa-
NlbHa YacTUHA APYroro 3a1i3uCTOro ropnu3oHTY; CbOMOMY — 6a3a/ibHi BEPCTBY APYroro 3a1i3ucToro ropu3oHTy. OCKINbKN 4151 KOXKHOTO
cTpaturpadivyHoOro ropusoHTy BAacTMBa ayTUreHHa MiHepanorivyHa 30HalbHICTb, MiHEPaNOro-TeXHOMONYHI PI3HOBUAW pYy[, XapakTe-
PU3YOTbCA 3HAYHOK HEOAHOPIAHICTIO MiHEPasIbHOMO Ta XiMiYHOro cknagy. JoAaTKoBuM (PakToOpoM BapiaTUBHOCTI AKICHUX NMOKa3HM-
KiB pyf € Y4iTKO NposiBeHa BEPTUKaNbHA 30HANIbHICTb PYAHMUX MOKNaAiB. BepxHs iX yacTWHa CKnajeHa reMaTMuToBMMM KBapLuTami
(NpofyKTamu rinepreHHUX 3MiH NepBUHHUX MarHETUTOBMX KBAPLMTIB); NMPOMIXHA — MiHEPaIorivyHO i XiMiYHO HE3MIHEHUMMU, ane po-
3yLiNbHEHMMY iX pi3HOBMAAMU. TToUMHAKOUN 3 TAMBUHM -250 M, MarHETUTOBI KBapUMTW HaeXaTb 40 30HU LieMeHTaLii Kopy BMBIT-
POBaHHS, XapaKTepu3yTbCs NiBMLLEHMM BMICTOM 3a/1i3a Ta MOKasHMKaMmn QisnyHuX (rycTuHa, 06’eMHa Maca) Ta TeXHiYHMX (Mil-
HiCTb, BYpPUMICTb, MOAPIOHIOBaHICTL) NapameTpiB. 3a3HaueHe YCKIagHIOE BUKOHAHHS ONepPaTMBHOIO Ta NEPCNEKTUBHOIO MaHyBaHHs
reos0ropo3BigyBanbHUX, FipHUYOA00YBHUX POGIT, 36aradeHHs pya. Y 3B’A3KY i3 UMM HeobXigHa akTyanisallis iCHyr40i MiHepanoro-
TEXHOMOTIYHOT, a Ha Ti OCHOBI — MiHEpaNoro-TeXHIYHOT Knacudikaliii pya.

KnrouoBi cnoBa: 3anisucTo-KpeMHucTa dopmauis, Kpmeopissbkuil 6aceiiH, MarHe TUTOBI KBapUMTH, XiMiYHWIA CKnag pys, yMOBH
YTBOPEHHSA pyg, Knacudikauis pya.

The regularities of changes ore composition Ingulets’ ore mining and processing works
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Abstract. The Inhulets’ke deposit of low-grade magnetite ores (magnetite quartzites) is characterized by a complex structure of pro-
ductive series, which includes five ferruginous (from the second to the sixth) and four schistose (from the third to the sixth) horizons
of the Saksagan suite of the Kryvyi Rih series. All of them are stratigraphically tied: the first ore variety corresponds to the sixth
ferruginous horizon; the second one to the fifth ferruginous horizon; the third one to the fifth schistose horizon; the fourth one to the
fourth ferruginous horizon ; the fifth one to the combined rock mass of the second ferruginous and also the third, the fourth schistose
and the third ferruginous horizons; the sixth one is tied to the central part of the second ferruginous horizon; the seventh one to the
lower part of the second ferruginous horizon. Stratigraphic control of determining varieties of ores defines the high level of heteroge-
neity of each variety by mineralogical, chemical, structural, textural indicators, i.e. by parameters, which determine the main indicator
of iron ore raw materials that is ore dressability. All this requires updating ores classification, which must be based on the material
rather than stratigraphic characteristics of ore deposits. The results of studying the chemical composition variability of ores during
2011-17 showed a steady tendency to increase the indexes of total iron content in ores (Fetwt.) and iron content in the magnetite (F€magn.)
with the growth of mining operations and the depth of working out ore deposits. The reason is iron repositioning from the crust of
weathering to the hypergenetically unstable magnetite ores of deep (over 250 metres) hypsometric horizons, as well as iron redistribu-
tion in the process of folding between the limbs and the trough of the Lichmanivska syncline which is the main geological structure of
the deposit.
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BcTyn. bigHi marHeTUTOBI pyamn (MarHeTUTOBI KBa-
punTn) IHrYNeLsKoro pofoBMLLA, PO3TALLIOBaHOrO
Ha KpaiHbOMYy MiBAeHHOMY (hnaH3i KpmBopi3bKoro
6aceliHy (Belevtsev, 1962), po3pobnstoTbCs, Noyun-
Haroum 3 1961 p.; BUpPOGNAETLCA 3a/1i30PYAHWIA KOH-
LIeHTpaT i3 BMiCTOM 3ai3a 621M3bko 65 mMac.% (¢hab-
puka Nel) i 68 mac.% (thabpmka Ne 2). PogoBuLLe €
YHiKa/lbHUM 3a KiNbKICTIO cTpaTurpapivyHnx ropu-
30HTIB Y CKnagi npoayKTueHOT ToBLWi [Ahkozov,
1982, Pedan, 1973]. BugobysatoTbcs pyam n’ st 3a-
nismcTux (Big Apyroro A0 LIOCTOro) Ta YOTUPLOX
(Bif TPETLOro A0 LIOCTOro) CNaHLUEeBUX roOpU30OHTIB.
3a iCHYI4O00 Knacugikauieto, pyam 06’eHaHi B CiM
MiHepanoro-TexHoMOriYHuX pPisHOBUAIB (COPTIB).
Benuka KinbKicTb pisHMX 3a MiHepaslbHUM CK/1afoM
pyA 06yMOB/HOE BUCOKMIA piBeHb BapiaTMBHOCTI 3a-
rasibHoro BMICTy 3ani3a (Fesr) I BMICTY 3a/i3a B
cknagi MarHeTuTy (Fewarw) — rOIOBHMX MOKA3HUKIB
AKOCTI pyan. [logaTkoBuM (hakTOpPOM 3MiHW CKnagy
PYA € 3HaYHe 3arMbneHHs Kap’epy (B NOTOYHMI Yac
ioro rnnbuHa noHag 400 M) i po3LWMPEHHS (DPOHTY
ripHM4o0A006YBHMX POGIT.

MpoTsarom maiixe 60 pokiB ekcrinyatauii pogosuLa
B 3B’13KY 3 CYTTEBOIO 3MiHOKO XiMIYHOIO CKNagy pys,
HarpoMapKyoTbCA NPOSABM HELOCTaTHLOT BifMoBiA-
HOCTI NOKa3HWKIB SKOCTi pyp, napaMeTpam, ofepxa-
HUM 3 BUKOPUCTaHHAM ICHYHOYOT TX MiHepasioro-Te-
XHOMOrYHOT Knacudikauii. B 38’A3Ky 3 LM Ha3pina
HeoOXifgHICTb aKTyanisayii MiHepanoro-reHeTUYHO,
MiHepasioro-TexXHOM0NYHOT Ta IHWKX Knacugikawiii
PYA pojosuLa.

MeTa po60TW — BM3HAYEHHSA TOIOBHUX TEHAEHLiV
3MIHWM AKICHUX MOKa3HWKIB pyf 3i 36i/bLUEHHSAM
rAMGWHM ekcnnyatauii IHryneLbkoro pogosuLa.
O6’eKT [OCMIMPKEHHA — MarHeTUTOBI KBapuuTh
NPOAYKTMBHOT TOBLL IHIyNeLbKOro poaoBuLLa.
MpegmeT LOCNILKEHHS — MIHEPa/IbHUIA | XiMIYHWIA
CK/1af, MarHeTUTOBMX KBApLUTIB.

BuxigHnin matepian i meToguka po6oTtwu. bynu
y3ara/ibHeHi 1 npoaHani3oBaHi AaHi Npo 3arasibHui
BMICT 3a/1i3a Ta BMICT 3a/i3a B CK/afi MarHeTuTy,
ofepxaHi npotarom 2011-17 pp. Ans pyz4 BCixX MiHe-
panoro-TexXHiYHMX PisHOBUAIB, AKI BUAINAIOTLCA B
NPOAYKTMBHIA  TOBLWi pogosuwa. PesynbTatu
XiMiYHMX aHanisie 6ynnM ofepxaHi B (hoHAax
IHF3Ky Ta KprBOpi3bKOoro HauioHabHOro yHiBep-
cuTeTy. B npoueci cTBOpeHHS 6aHKy BUXIgHWX fa-
HMX, X 06pO6KM Ta aHanisy BMKOPWUCTOBYBA/INCH
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anpo6oBaHi MakeTy CTaTUCTUYHUX KOMM’HOTEPHUX
nporpam.

OpepxaHi faHi Ta iX 06roBopeHHs. PesynbTati
y3ara/ibHeHHs Ta aHani3y AaHuX npo BMICT rosios-
HUX XiMiYHMX KOMIMOHEHTIB Yy CKnagi pya 6ynu Bu-
KOpPUCTaHI aBTopamun Ans CKMajaHHS reHepanisosa-
HUX XapaKTepUCTUK pyf CeMU MiHepasioro-TexHo-
NOTiYHUX Pi3HOBWAIB Ta BCTAHOB/EHHS 3aKOHOMIp-
HOCTI 3MiHM BMICTY 3ani3a B CKnagi pyz 3 pO3BUTKOM
(hpOHTY ripHMYOL06YBHMX POGIT 3a nepiog 3 2011
[0 2017 p.

PisHoBug |. MarHeTMTOBI pyan MiHepasioro-TexHo-
NOriYHOrO pi3HOBMAY | CKNagatoThb LWOCTWIA 3ani3unc-
TWUIA FOPU30OHT CakcaraHCbKol CBIiTU. B 3B’53KY 3 YiT-
KO CTpaTuUrpagivyHo NpMB’A3KoK0 PyAn Lboro pi-
3HOBWY XapaKTepu3ytoTbCs MiHEpanorivyHow Ta Xi-
MIYHOK HeOAHOPIAHICTIO. B po3pisi WwocToro 3ani-
3UCTOrO FOPU3OHTY MepeBaXKaroTb 3a/1i3HOC/HOLKO-
MarHeTUTOBI KBapUWTW, MiANOPALKOBaHe 3HAYeHHS
MatOTb MarHeTUT-3ai3HOCNOAKOBI | MarHeTUTOBI
(vepBoHOLLIAPYBATI Ta CipoLlapyBaTi) KBapuutu. J1o-
Ka/lbHO pyau 6ynu 3MiHeHi B 3B’A3KY 3 HaTPiEBUM
MEeTacoMaT0o30M, IKUIA MPOSBMBCA TX eripuHisauieto
Ta pubekiTusauieto (Evtehov 1989, Kalyaev 1965,
Kushev 1972, Pirogov 1975). B 3B’A3KY 3 BifAroH-
KO0 KpeMHe3eMy BifnpaLb0BaHUMM MeTacoMaTu3y-
FOUMMM PO3UMHAMM i3 30H eripuHisaLlii Ta pubekiTn-
3auii, Tina HaTpieBMX MeTacoMaTUTIB YacTo obpam-
NeHi ManonoTykHuMmu (go 10 M) 30Hamu OKBap-
LyBaHHA pyg. B 30HaxX po3pyBHUX NOPYLUEHb PYAn
LbOro pi3HOBMAY 3a3Hann [LpobneHHs, BGpekdiiy-
BaHHS, iHOAI KaTaknasy, MinoHiTusauii [Belevtsev
1962, Eliseyev, 1961]. MeTacomaTo3 i TeKTOreHes
3HAYHOK MIPOKD BM/IMHYNN HA SAKICHI MOKa3HWKK
pya. B uinomy BOHM BiHOCATLCS A0 HanbiNbL BU-
COKO3a/li3UCTUX PyJ POLOBULLA: 3ara/lbHWI MICT 3a-
ni3a (Fesr) B X Cknafi konusaetbea Bif 35 go 40
mac.%, cepeaHili nokasHuK — 38,00 mac.%; BMICT 3a-
ni3a B cknagi marHeTUTy (Fewarw.) 3MIHIOETLCA Bif 29
[0 35 Mac.%, B cepefiHbOMY CTaHOBUTL 32,68 mac.%
(tabn. 1). AHani3 pe3ynbTaTiB CKOPOYEHOro (ha3o-
BOr0 aHanisy pyp 3a nepiog 2012-17 pp. nokasas,
LLLO 3 PO3BUTKOM (DPOHTY, NOrMNBNEHHSAM FipHUYO-
[06YBHMX POBIT CNOCTEPIraeTbCa YiTka TeHAeHLis
[0 3pOCTaHHA 3HaYeHb XiMIYHNX MOKa3HUKIB AKOCTI

pyA (puc. 1).
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Puc. 1. XapakTtep 3MiHW 3ara/ibHOro BMICTY 3ai3a (Fesar. — &) Ta BMICTY 3ani3a B cknafli MarHeTuty (Fewars. — 6) B pyaax | pisHosugy

3 FNGMHOIO BignpautoBaHHs poaoBHMLLA.

PisHoBug 1. AK i MarHeTUTOBI pyan MiHepanoro-
TeXHONOrivyHoro pisHosuay |, pyau pisHosuay Il ui-
TKO CTpaturpauyHo npue’sa3aHi, CKNajaroTb
NA’TUIA 3a1i3UCTUIA TOPU3OHT CakCaraHCbKOi CBITU
BHAC/TiJOK YOr0 TaKOX XapakTepu3ytTbCs 3HA4HOO
MiHepasioriyHor, XiMiYHOK HeO4HOPIAHICTIO. B iX
CKnafii nepesaxaroTb YepBOHOLLAPYBATI (3a1i3HOC-
NOAKO-BMICHI) MarHeTUTOBI KBapuuTu, nignopsg-
KOBaHe 3Ha4yeHHs MaloTb CcipowlapyBsati (cunikat-
BMICHI) MarHeTuTOBI KBapuuTh Ta CUHbLOLLIAPYBATI
3aNi3HOCNIOAKO-MarHeTUTOBI KBapuMTW. B 30Hi Ko-
HTaKTYy 3 M’ATUM i LUOCTUM C/IaHLIEBUM FOPU30OHTOM
Bifj3Ha4ar0TbCA MaONOTYXXHI BEPCTBOMNOLIOHI Ta fi-
H30BWAHI Tina CWNiKaT-MarHeTUTOBUX KBapUMWTIB.
Pyan pisHoBugy I, sik i pisHoBuay |, nokanbHO 3a-
3Ha/IM Aii HaTPIEBOrO MeTacomaro3y Ta PO3pUBHOI
TEKTOHIKM. BHacnifoK LbOro cepef, HUX NPUCYTHI
NPoAyKTW X eripuHisauii, pubekiTu3aLii, okBap-
LlyBaHHS, 6peKuYitoBaHHS, KaTaknasy, MinoHiTu3auii
(Belevtsev 1962, Evtehov 1989, Eliseyev, 1961,
Kalyaev 1965, Kushev 1972, Pirogov 1975). Ximiu-
HWIA cknag pya pisHosuay |l 6amsbkuid 4o cknagy
Py4 pi3HOBUAY |: 3araibHUIA MICT 3asi3a KONMBa-
eTbca Big 36 [0 42 mac.%, cepefHili MOKasHUK —
38,02 mac.%; BMICT 3ani3a B CKnafi MarHeTuTy — Bif
31 no 39 mac.%, cepefiHiin NokasHWK — 34,53 mac.%.
AK i ana pya pisHosuay |, ans pya pisHosuay 1l xa-
paKTepHa TeHAEHLiA A0 3pOCTaHHA 3HaYeHb XiMiy-
HMX MOKAa3HMKIB X AKOCTi 3 rMMOBUHOI BignpaLto-
BaHHA pofoBuLLa (puC. 2).
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PisHosug I11. Moknagun pya uboro pisHOBUAY TaKoX
XapaKTepu3yrTbCsA CTPATUTPaMUHO NPUHANIEX-
HICTIO: BOHW CKNafatoTb M’ATUIA CnaHUeBWin ropu-
30HT. MNeTporpadiyHa i MiHepanoriyHa HeoLHopiA-
HiCTb pyf 06yMOBNeHa ayTUreHHO-MeTaMopgoreH-
HOK 30HanbHICTIO (Pedan 1973, Hodyush 1967)
N’ATOr0 CNaHLEBOr0 rOPU30HTY: LEHTPa/IbHI Yvac-
TUHW Oro po3pisy CKnafeHi BepCcTBaMM CuiKaT-
MarHeTUTOBMX KBapUMTIB, nepudgepiiHi — marHe-
TUT-CUNIKATHMX 3 NPOBEPCTKaMM BiJHUX MarHeTuT-
BMICHUMX CMNIKaTHUX KBapuUTiB Ta cnaHuiB. Kinbki-
CHO MepeBaXat0Tb MarHeTUT-CUMIKATHI KBapuuTw.
3pifKa B LEHTpa/IbHMUX 30HaX FOPU3OHTY Bif3Hava-
FOTbCA NIH30BUAHI Tifa CipoLLapyBaTUX MarHeTuTo-
BUX KBapUMTIB. JOCKTb NOLLUMPEHI 30HN APOGSIEHHS,
BUMOBHEHI BpekYisMK, iHOAI KaTakiasutamu, mino-
HiTaMK 3a1i3UCTUX KBapLMTIB i CNaHuiB; NOKaIbHO
Opekuyii Ta Npunerni 30HN TEKTOHIYHO HeropyLue-
HWUX PyA 3a3HaBa/Ii BTOPUHHOIO OKBapLlyBaHHSA. 3a
XIMIYHUM CKNafom pyau pisHosmay |11 BigHoCATLCA
[0 Haibinblw 6igHWMX pyA POAOBULLA: 3araibHWI
MiCT 3ani3a konmeaeTbea Big 30 Ao 37 mac.% cepea-
Hili NoKa3HKK — 34,04 mac.%; BMICT 3ani3a B cKnaai
marHeTuty — Big 19 fo 31 mac.%, cepefHili nokas-
HUK — 26,44 mac.%. [nsa pya uboro pisHoBuay Ta-
KOX YITKO NposiB/ieHa TeHAEHLIA [0 3pOCTaHHA BMi-
CTy 3ani3a 3i 36i/1bLUEHHAM INUOUHM TipHUYOL00YB-
HUX pobIT (puc. 3).
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Puc. 2. XapakTep 3MiHV 3ara/ibHOro BMICTY 3ani3a (Fesr. — a) Ta BMICTY 3ani3a B cknagi MarHeTuty (Fewars. — 6) B cknagi pyg Il pis-

HOBWAY 3 IMMBWHOIO BiANpaLloBaHHs POAOBULLA.
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Puc. 3. XapakTep 3MiHV 3ara/ibHOro BMICTY 3ani3a (Fesr. — a) Ta BMICTY 3ani3a B cknagi MarHeTuty (Fewars. — 6) B cknagi pyg 11 pis-

HOBWAY 3 IMMBWHOIO BiANpaLloBaHHs POAOBULLA.

PisHosug V. Tina pyg uboro pisHoBMay Bignosija-
0Tb YETBEPTOMY 3a/1i3MCTOMY FOPU3OHTY CaKcaraH-
CbKOT CBIiTK. Pyau TakoX neTporpaivHo i MiHepa-
NOrivyHo HeogHOPIAHI. B po3pisi ueTBepTOro 3asisu-
CTOr0 rOpW3OHTY 6ifbll YITKO B MOPIBHAHHI 3
M’ATVM i LLOCTUM 3a/1i3UCTUMW FTOPU30HTaMM NPOSiB-
NeHa ayTUreHHO-MeTaMop(OreHHa MiHepanoriyHa
30HasbHICTL (Pedan 1973, Hodyush 19670). BoHa
(DIKCYETLCA 3MIHOK B HanpsAMKY Bif LEHTPa/IbHUX
[0 nepudepiiHnX 30H po3pi3y FOPW3OHTY BEPCTB,
CKMafleHVX HaCTYyMHUMW MiHepasibHMK BiAMiHaMU
3a1i3UCTUX  KBapUWTIB:  3a/i3HOCNHOAKO-MarHeTu-
TOBi — MarHeTUTOBI YepBOHOLLIAPYBaTI — MarHeTu-
TOBI cipoluapyBarti — CW/likaT-MarHeTUToBI — Mar-
HETUT-CUNIKATHI. Y BepPXHiil YacTWHI po3pi3y ropu-
30HTY MPUCYTHIl TaKoXX ManonoTy>XXHuiA (ao 10 m)
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MPOBEPCTOK MarHeTuT- i CTaBpO/IT-BMICHUX rpa-
HaT-KyMIHT TOHIT-KBapL-6i0TUTOBMX CcnaHuiB. He-
YMCNEHHHI 30HW APO6NEeHHs CKNageHi Gpekdisamu,
iHOZi KaTaknasutTaMu, MioHiTaMuM 3ani3MCTUX KBap-
LMTIB | CNIaHL|iB YeTBEPTOr0 3a/1i3UCTOr0 FOPU30HTY.
JlokanbHOo 6pekyii Ta NpUneri 30HN TEKTOHIYHO He-
MOPYLLEHNX 3a/i3NCTUX MOPif 3a3HaBaN BTOPUH-
HOr0 OKBapLlyBaHHA. BUCOKWIA piBeHb MiHepasioriy-
HOI BapiaTMBHOCTI OOYMOB/IHOE 3HAYHI KOMMBAHHS
MOKa3HWKIB XiMiYHOro CKnagy pya: 3araibHuil MicT
3ani3a konmeaetbes Bifg 30 fo 40 mac.% cepepHii
nokasHukK — 35,89 mac.%; BMICT 3ani3a B ckagi ma-
rHeTUTy — Big 15 Ao 35 mac.%, cepeaHili NOKasHMK
- 30,19 mac.%. AK i ans pya BuULLE ONUCaHNX Pi3HO-
BUAIB, ANA PyL pisHoBUAY |V XapakTepHa TeHAeHL s
[10 3pOCTaHHA BMICTY 3ani3a 3 rMOMHOI0 Bignpawo-
BaHHA pogosuLla (puc. 4).
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Puc. 4. XapakTep 3MiHW 3ara/ibHOro BMICTY 3a/i3a (Fesar. — &) Ta BMICTY 3ani3a B cknagi MarHeTuTy (Fewarn. — 0) B cKnagi pya 1V pis-

HOBWAY 3 IMMBWHOIO BiANpaLloBaHHs POAOBULLA.

PisHoBug V. Ha BigMiHy Big pya iHWKWX MiHepa-
NOTO-TEXHO/OTIYHNX PI3HOBUAIB, PYAN Pi3HOBULY
V CKNafaroTb He OAWH, & YOTUPY CTPaTUrpagiyHnX
FOPM30HTM CaKcaraHCbKOi CBITW: YeTBEPTWIA i TPETild
CNaHLEeBi FOPU30OHTK, TPETIlA 3aNi3NCTUIA FTOPU30HT, a
TakoX BUCAYY MayKy Apyroro 3aniauctoro ropmso-
HTY, fKa 6e3rnocepeiHbO NpuArae 4o TPeTboro cna-
HLIEBOrO ropu3oHTy. B neTporpadiyHomy Ta MiHe-
pasioriyHoMy BiHOLLEHHAX PYAM LbOro piHOBUAY
TaKOX Ay>Ke HeoAHOPIAHI. KiflbKiCHO nepeBaxaroTb
MarHeTUT-CUIIKaTHI  KBapuuTK, nignopsgkoBaHe
3HaYeHHs MatTb CW/iKAT-MarHeTUTOBI, MarHeTuT-
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BMICHI cunikaTHi KBapUMTW, HEPYAHI CUNiKaTHI KBa-
pUMTY Ta MarHeTUT-BMICHI KBapLL-CUNIKATHI CnaHLi.
B cknafi BepcTBM BUCAYOT NAYKK LpYroro 3anisuc-
TOro0 FOPU30HTY NPUCYTHI NiH30BUAHI Tina MarHe-
TUT-BMICHUX  FpaHaT-KyMiHI TOHIT-KBapL-6i0TUTO-
BUX CnaHuiB. B cknazi TpeTboro i YeTBepToro cnaH-
LieBUX TFOPU3OHTIB MepeBaXKatoTb MarHeTUT-BMICHI
KBapL-CuNiKaTHI cnaHLi 3 npowapkammy MarHeTuT-
CUNIKATHWUX, CUMIKATHWUX | MOHOMIHepa/IbHNUX KBap-
uuTiB. B cxigHoMy i 3axigHOMY Kpunax JInxmaHis-
CbKOT CMHKNiHai, MEHLLOK Mipoto B i 3aMKOBIi1 Ya-
CTWHI B po3pi3ax pyAHUX TiN CNOCTepiratoTbCa 30HM
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[po6neHHs, bpekUitoBaHHS, iHOAI KaTaknasy Ta Mi-
NOHITU3aUIT 3ani3UCTUX KBapuuTiB i cnaHuie. Jlo-
KaJlbHO pyAM UbOro pPi3HOBUAY BTOPUHHO OKBapLo-
BaHi. Pyan pisHoBMAY V BIHOCATLCS 40 HaiMeHL
AKICHWX py/ poAoBuLLa. 3aranbHuiA MICT 3anisa B iX
cknafi KonumeaeTbes Big 25 A0 35 Mac.% cepeaHii
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[iNCOMETPUYHMIA piBeHb, M
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Fe mard., mac.%

nokasHuk — 31,92 mac.%; BMICT 3ani3a B cknagi mMa-
rHeTUTYy — Bif 15 A0 26 mac.%, cepeaHili NOKasHMK
22,04 mac.%. B pygHuX NoKnagax TakoxX npossneHe
3aKOHOMIipHe 3pOCTaHHS BMICTY 3ai3a 3 FM16UHO
Ta PO3WMPEHHAM (PPOHTY BIAMPaLtOBaHHA POAO-
BuLla (puc. 5).
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Puc. 5. XapakTtep 3MiHM 3ara/ibHOro BMICTY 3ani3a (Fesar. — &) Ta BMICTY 3ani3a B cknagi MarHeTuty (Fewarw. — 6) B cknagi pys V pis-

HOBWAY 3 IMMBWHOIO BiANpaLloBaHHs POAOBULLA.

PisHoBug VI. Pyam uboro pisHoBUAY CK/1ajakTb
LeHTpaNbHY YacCTWHY [ApPYroro 3aii3ucToro ropu-
30HTY — HalibinbLl NOTY)KHOrO B NPOAYKTUBHIiA TO-
BLLi poZoBMLLa. Mexy pyAaHOT BEPCTBM LibOro pi3HO-
BUAY Y BUCAYOMY (KOHTAKT 3 TijlaMun pya pi3HOBUAY
V) Ta nexkxadyomy (3 Tinamu pyg pisHosuay VII) npo-
BOAATb 3 ypaXyBaHHSM [BOX MOKa3HUKIB: 1) 3a BMi-
CTOM Fevarn, KW y pyaax pisHosuay VI nepesuiye
20 mac.%; 2) 3a BMICTOM CUNiKaTIB, AKi B HE3HAUHIl
KifIbKOCTi MpucyTHi B pygax pisHosugy VI, a B
CKnagi pyf BMCAYOro i nexaqoro 60KiB € OCHOB-
HVMW MOPOAOYTBOPOBA/IbHYMW MiHepanamu i AKi B
BUCAYOMY Boui npefcTaBneHi NPrbN3HO B PiBHOMY
CMiBBiAHOLIEHHI 6I0TUTOM i KyMIHITOHITOM, a B fe-
Xayomy 6oui — KYMIHITOHITOM 3 He3Ha4yHOH
[JOMILLKOK 6i0TUTY, XnopuTy. Ona noknagis pya
LbOro pi3HOBUAY TaKOX XapakTepHa neTporpadi-
YHa, MiHepasioriyHa HeoAHOPIAHICTb, 06YMOB/EHa
MPOSBOM ayTWUTreHHO-MEeTaMOpP(OreHHOI 30Ha/IbHO-
CTi Agpyroro 3anisauctoro ropusoHty (Pedan 1973,
Hodyush 1967). LieHTpasibHa YyacTUHa pygHoro no-
Knagy CKnageHa MalonoTy)XHVMW MPOoBepCcTKamMu
45,00
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3a/1i3HOC/TIOAKO-MarHeTMoBMX KBapumTIB. Y Hanps-
MKy [0 nepudepiiHiX Y4acTUH po3pi3y Moknagy ix
3MiHIOKOTb NOTYXXHI BEPCTBM YEePBOHO- Ta Cipolua-
pyBaTMX MarHeTUTOBUX | CUNiKaT-MarHeTUTOBUX
KBapUMWTIB. Takum YMHOM, NOKNag pys pi3HoBULY
VI cKnageHwin Haibinbll BMCOKO3ani3nCTUMK py-
[aMun pyroro 3a1i3ucToro ropusoHTy. B cxigHomy
i 3aXiflHOMYy Kpu/iax, MEHLUOI Mipol0 B 3aMKOBIVi
YyacTUHi  JIMXMaHIBCbKOT CUHK/iHaN (hiKCytTbCS
30HW ApOGNeHHs, OPeKYitoBaHHSA, iHOAI KaTaknasy,
MIJIOHITM3aLT Ta BTOPUHHOIO OKBapLlyBaHHS py4. B
XIMIYHOMY BiJHOLUEHHI PyAM LbOro pisHOBUAY
6iNbLL 0AHOPIAHI B MOPIBHAHHI 3 pyAaMu iHLLIMX Pi-
3HOBMAIB. 3arasibHUIA MIiCT 3ani3a B iX CKnagi Konun-
Ba€TbCA Bif 25 10 37 mac.% cepefHiin NOKasHUK —
33,00 mac.%; BMicCT 3ani3a B CKNnafi MarHeTuTy — Bif
15 fo 26 mac.%, cepefHii nokasHuk 25,19 mac.%.
TakoX (DIKCYETLCA NMOCTYMNOBE 3POCTaHHA BMICTY 3a-
ni3a B cKnagi pya y npoueci ekcnayarauil pogosuila
(puc. 6).
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Puc. 6. XapakTep 3MiHW 3ara/ibHOr0 BMICTY 3ani3a (Fesar. — &) Ta BMICTY 3ani3a B cknagi marHeTuty (Fewarn. — 0) B cknagi pya VI pis-

HOBUAY 3 MMBMHOLO BifMNpaLoBaHHA POAOBMLA.
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PisHoBug VII. Pygamu LbOro MiHepanoro-TexHoso-
riYyHOro pisHOBMAY CKafeHa 6asaibHa YacTuHa
[pyroro 3ai3ucToro ropusoHTy. Mexa pyaHoi Bep-
CTBW B T BUCSYOMY 6OLLi 3 BEPCTBOKO py[ pisHOBUAY
VI npoBoAMTbCA 3a BMICTOM Y CKnafdi pya Fewarn.
6/m3bKo 20 Mac.% (peasibHO Lie NMOKa3HUK MOXe
pocsratun 25 mac.%). Pyam miHepanoro-TexHosnoriy-
Horo pisHosuay VII B neTporpadivyHomy i miHepa-
NOriYHOMY BiJHOLUEHHI Giflbll OAHOPIAHI B MOpiB-
HAHHI 3 pygaMu IHLWKXX pisHOBMAiB. Bulle 3a3Hava-
NOCb, LLO AN ApYroro 3a1i3ucToro, [K i iHWKWX cTpa-
TUrpadivuHNX ropu3oHTIB CakcaraHCbKOi CBITU Xapa-
KTepHa ayTWreHHo-mMeTaMmopqoreHHa MiHepaori-
YyHa 30HanbHicTb (Pedan 1973, Hodyush 1967).
Pyaun Lb0oro pisHOBMAY CKNajatoTb BEPCTBY KYMiH-
FTOHIT-MarHeTUTOBMNX | MarHeTUT-KYMIHT TOHITOBKX
KBapLMTiB 1exxayoro 60Ky Apyroro 3a1isucToro ro-
PW3OHTY. JIOKaIbHO B PO3Pi3i Ljiei BEpCTBU MPUCYTHI
NIH30BUAHI Tina cipowwapyBatux MarHeTUTOBMX
KBapuuTiB. B cxigHOMY Ta 3aXiAHOMY Kpunax, MeH-
LLOK MIpOK0 B 3aMKOBIli YaCTWHI JINXMaHiBCbKOI
CUHK/IVHaNI B pO3pi3ax PyLHUX TiN LbOro PisHOBUAY
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BUAINAIOTLCA 30HWM [APO6MeHHs, OBpeKYitoBaHHS,
IHOLI KaTaknasy Ta MiIoHITM3aLT 3a1i3UCTUX KBap-
umTiB. JTOKaNbHO PyAmM 3a3HasI BTOPUHHOIO OKBap-
LlyBaHHA. 3aranbHuii MicT 3aniza (Fes.r) B CKnagi
py4 UbOro pi3HOBMAY KONMBAETbCA Bif 25 o 40
mac.% cepefHili nokasHuk 30,83 mac.%; BMICT 3a-
nisa B CKnagi marHetuTy — Bif 15 fo 26 mac.%, ce-
pefHiin nokasHmk 19,23 mac.%. [Ans pyn pisHoBmay
V11 TakoX (hiKCY€ETLCA MOCTYMNOBe 3pOCTaHHA BMICTY
3a/1i3a 3i 30i/IbLLUIEHHAM FUOWHY | PO3LLNPEHHS (hpo-
HTY BignpaLtoBaHHs pogosuLia (puc. 7).
Y3ara/lbHeHHA pe3y/bTaTiB XiMIYHMX aHanis pyf
BUABMNO ABI X 0CcO6MBOCTI: 1) 3Ha4Hy BapiaTvs-
HIiCTb KOXHOI0 MiHEPaNOro-TeXHOOriYHOro Pi3Ho-
BUAY 3a MOKa3HWKaMuK 3araibHOro BMICTy 3anisa i
BMICTY 3a/i3a B CKNagi MarHeTuTy; 2) CnifibHy Ans
BCiX MiHepasioro-TexXHONOriYHUX pPisHOBUAIB pya
TEH/EHLI0 A0 3pOCTaHHA NOKa3HWKIB BMICTY 060X
(hopm 3ani3a 3i 306i/bLLUEHHAM FNUGVHY BiAnpaLo-
BaHHA PYAHMX MOKNALiB 1 PO3LUMPEHHAM (PPOHTY
ripHMY0[00YBHUX POGIT.
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Puc.7. XapakTep 3MiHU 3arasibHOro BMIicTY 3ani3a (Fesr. — @) Ta BMICTY 3ani3a B cknafi marHeTuty (Fewars. — 6) B CKNagi

pyg VI pisHoBMay 3 FMGMHOMO BifNpawtoBaHHs POAOBULLA.

MepLue NOACHIOETLCA MiHepasoriyHo HeoaHopIA-
HICTIO pya MiHepasioro-TeXHOMOriYHMX Pi3HOBULIB
AKi BUAINAKTLCA Y BIANOBIAHOCTI 3 X Knacugika-
Li€r0, MPUAHATOK reonoriyHoo cnyxo6oto IHM3KYy.
Knacudikauis 6yna po3pobneHa HanpukiHui 60-X Ta
Ha noyatky 70-x pokis XX cT. BugineHHs miHepa-
NOro TEeXHONOrYHWUX Pi3HOBMAIB BifOYBaNoCh Yy
NpoLeci 3aTly4eHHs 40 PO3POOKU pyf N’ATK 3ani3n-
CTUX FOPU3OHTIB, WO 06YMOBWUIO CTpaTMrpagivuHy
NpWB’A3KY PI3HOBMAIB pyf. Y NOTOYHMI yac Taka
Knacudikallis pya cnpuidMaeTbes SiK 3acTapina.
MpuumnHa 3pocTaHHA BMICTY 3ani3a B CKnagi pya
yCiX Pi3HOBUAIB 3i 36iNbLUEHHAM N6UHK Bignpa-
LIKOBaHHS PYAHMX MOK/ALIB | PO3LUNPEHHAM PPOHTY
ripHMUMX pobiT He 3’sicoBaHa. Ha AymKy aBTopiB, Lie
morno 6yTu noe’si3aHe 3 ABOMA reo1I0riYHUMmM Npo-
Liecamm:
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— Mirpauieto XiMiYHMX KOMMOHEHTIB Y PO3pi3i Kopu
BUBITPIOBAHHA 3ai31CTO-KPEMHUCTOT hopMaulii i
MoB’A3aHMM 3 UMM NepeBifKIafeHHAM 3ai3a, po3-
YMHEHOTr0 Ha PiBHI BEPXHIX riMNCOMETPUYHUX FOpK-
30HTiIB (Big +60 0 -100 M) y pyaax 6inbLu rIM60oKmMx
riNCOMETPUYHKX rOpU30HTIB (MoHaz -250 m);

— Mirpauiero pyL0yTBOPHOB/IbHUX XIMIYHUX KOMIO-
HeHTIB B npoueci hopMyBaHHSA JINXMaHIBCbKOI CUH-
KniHani — rofloBHOT reonorivyHoi CTPYKTYpu pofo-
BULLA,— SIKE CMPUYMNHSNO0 NEPEPO3MNOAiN KpemMHe3emMy
i oKcupis 3aniza MiX ginsgHKkammn pyaHuX noknagis y
Kpunax Ta 3aMKOBII YaCTWHI CKNaf4KK, Ha Lo 3Bep-
Tann ysary nonepegHi pocnigHuku (Tokhtuev
1973). KpemHesem, 6ifbll MirpayiiHo3gaTHUiA y
MeTaMOP(IOreHHNX POo34MHax, Mirpyeas 3 Kpun
CK/afIKV AKi 3a3HaBa/IN CTUCHEHHS, [0 i LapHipy.
MeHL XiMIYHO aKTUBHE 31130 KOHLEHTPYBa/IoCh Y
BUINALI MarHeTUTY, rematuTy, CUNIKaTiB Yy pyaHNX
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noknagax Ha Kpunax cuHkKniHani. MipHNM4oa06yBHi
poboTn B Kap’epi IHryneyskoro M3Ky cnpsMmoBaHi
Bif, LIAPHIpY [0 Kpwn JINXMaHIBCbKOT CUHK/iHaNI. 3
UMM MOB’s3aHe MOCTiliHe 3aKOHOMIpPHe 3pOCTaHHA
BMICTY 3ani3a B CKnagi BUaooyToi pyau.
MOX/IMBUIA TakoX CMifIbHWIA BM/IMB Ha XiMiYHWIA
cknag pyg 060x (hakTopis.

3MiHM XiMIYHOrO CKNagy MarHeTUTOBUX KBapUUTIB
POLOBYMLLA HE TifIbKW BNMHYNN Ha TX SKICHI NOKa3-
HUKW, e TakoX CMPUYUHUAN 3MIHW TX LWifbHUC-
HMX, MiLHICHUX MOKa3HMKIB. B 3B’A3KY 3 LM Heob-
XiHe KOMM/IEKCHE BUBYEHHS 3MiH CKagy 1 BnacTu-
BOCTEN pyj 3 rMBUHOKO Ta aKkTyanisauis iCHyUMX
MiHepasioro-reHeTUYHOI, MiHepasiioro-TexHooriy-
HOT, MiHepanoro-TexHiYHOI X Knacudikauin, Ha
AKUX TPYHTYETLCS OMTUMI3aLis Cy4acHOro OLiHto-
BaHHA SKOCTI pyfd, NPoBefeHHs 6ypo-BUOYXOBUX,
ripHM40400YyBHMX POGIT, TpaHCNOPTYBaHHI PyAHOT
macu Ta 36arayeHHs pya.

BucHoBKNM

1. MpogykTnBHa TOBLLA IHryNeubLKOro poaosuLa
KpuBopi3bKoro 6aceiiHy € YHiKa/lbHOK 3a KifbKi-
CTHO CTpaTUrpagiyHUX ropu3oHTIB AKI BXOAATH [0 i
cKnagy — M’aTb 3a1i3UCTUX | HOTMPK CnaHuesnx. Bu-
LiNATbCS CiIM MiHEPaNOro-TeXHONOTYHUX Pi3HO-
BUAIB pYA.

2. Heponikom miHepanoro-TexHosoriyHoi Knacugi-
Kauil pya e ctpaturpaivyHa npue’s3ka ix pisHOBU-
AiB. Uepes Le [0 CKnagy KOXKHOro 3 MiHepaoro- Te-
XHOMIOMYHMX PI3HOBUAIB Py4 BXOAUTb [eKiflbKa Mi-
HepaB Ha CaWTi K 0()OPMUTK NIOTIYHKX Pi3HOBUAIB,
LU0 CMIPUYMHAE BUCOKY BapiaTUBHICTb FO/IOBHUX NO-
KasHWUKIB SKOCTi pyf — 3araibHOro BMICTYy 3asisa
(Fesar.) Ta 3ani3a B cknagi MarHeTuty (Fewarw,)-

3. Hesgaxkatoum Ha BHYTPILLHIO BapiaTUBHICTb XiMi-
YHOrO0 CK/Magy KOXHOro 3 CemMu pi3HOBUAIB pya, Ans
BCiX X YITKO NPOSBNEHWNIA TPEHS, [0 3pOCTaHHS BMi-
CTy 3a1i3a 3 [NTIMOUHOK PO3POOKM PYAHMX NOKNagiB
i po3WwMpeHHSM (POHTY BignpautoBaHHS Pojao-
BMLLIA.
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