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OCOENIUBOCTI JOKEMBPINCBKOIO TA ®AHEPO30MCbKOIo
FPAHITO-rHEMCOBOIO CTPYKTYPOYTBOPEHHA

Ap2yMeHMmyembCa pi3Hud cmunb apxelicbKo2o, POMepo3olickKo2o Ma anepo3oLcLKoz
80pEeHHSA, W0 06YMOBIEHO 3MIHOK NOMYXHOCM, MenNosux ma peosioaivHuX pexumie mimoc:
CMpyKMypHUX NPOSA6I8 NaNeonpomepasolicsKoi zpaximu3ayil' ia WupoKumM po3eUmK

_ Different style of Archean, Proterozoic and Phanerozoic granite-gneiss structure-fo
thicknesses, thermal and rheologic regimes of lithosphere. Intermediate character of s

0 epaHimo-2HeLico8020 CMpyKMypoym-
¢epu. [MoxkazaHo NPOMIKHUL Xapaxkmep
oM 2paHimo-2Helicoaux MOHOKITIHANEU.

rmation is argued. It caused by changes of
tructural demonstration of Paleoproterozoic

granite-formation with development of granite-gneiss monacline have been analyzed.

leHeTUuHi Npobnemu rpaHiTo-rHeHCcoOBOro CTPYKTY-
poyTBopeHHsi. Cepepg pi3HOMaHITHUX MOPQONOriYHUX |
AMHAMO-KIHEMATUHHWUX TUNIB TEKTOHIYHWUX CTPYKTYP Pi3HOBI-
KOBUX MeTaMOop@iYHuX KOMNNEKcis ocobnuae Mmicle Hane-
XWTb TPaHITO-rHeWCoBUM CTpykTypam (ITC). Cnia 3aysa-
XUTK, WO NOHATTS "rpaHiTO-THENC" NOGI BUKOPUCTOBYETLCA
Yy Ao pi3HWX 3MicTax. 3a paHHiMu BuaHadeHHam (Eix-
Banba, 1849; Besbopoabko, 1918), rpaHito-rHeicu — Ue
TPaHiTK i3 NEpPBUHHOI rHercoBol TekcTyporo. K. LypkiH
(1957) rpanito-rHeicamu Ha3uBas OpPTO- | Napanopoau —
NPOAYKTUM MeTaMopdiaMmy Ta rpaxiTusadii. AsTopw eonori-
YHOro cnosHuka (1973) pekoMeHAYIOTb BXWBATH Liel Tep-
MiH CTOCOBHO THEWCIB i3 LGUPEKTUBHWMW TEKCTypami Brin-
3bKWX 3a CKNAAoM A0 rpaHiTis Oyab-AKOro NOXOMXKEHHS,
OKpiM NpoAykTiB auHamomeTamopgiamy. Cepen cyqacHux
AOCNIAHUKIB  HawyacTille rpaHiTo-rHedcaMu HasuBalTb
cnaHyloaati NPoAYKTU aBTOXTOHHO! rpaHiTusauii, 6nuabki
3a cknapoM Ao rpaditie, 6e3 obmexenb wLioao cknagy @
TekcTypHux ocobnusoctei cybetpaty. Came HasBHICTb
KpUCTani3ayinHoi CNaHLBaTOCTI € ronoeHo ocobnumeicTio
rpaniTo-rHeicis, ska nigKkpecnioe ixHe cuHaedopmaLliniHe
dopmMyBaHHA [12]. 3a CTPYKTYPHO-TEKCTYPHUMW Xxapakre-
pPUCTUKEMM TPEHITO-THEWCH, AK | CKNaAEHI HUMW TEKTOHIYHI
CTPYKTYpW AOBOMNi CTpoKaTi, Wo siaobpaxae piaHomaHiT-
HICTb LUMAXIB NaniHreHHo-MeTacoMaTUYHUX (PEYOBUHHMX)
nepeTBoOpeHb Ta €BOMIUIK  HanpyXeHo-Aed0pMOBaHNX
cTaHis, y AKX BOHW chopMyBanucs. _

[HLWMM NPUHLMNOBUM MUTAHHAM Y AIarHOCTUUI rpaHiTo-
rHelicis i TC €, o4eBMAHO, XapaKTep rpaHiTuaauii, y4acts
y ixHbOMY (hOpMYBaHHI BMCOKOTEMNEPATYPHOTO KPEMHii-
NYXHOro MeTacomarody i 4acTkosoro aﬁo‘no“suoro nnas-
NEeHHs MeTacoMaTW4HO 3MIHEHOro A0 rpaHiToigHoro ckna-
ay cybeTpaty. Taki nepeTsopeHHsn BiAGYBaOTLCA B Mexax
TEnnoBMX aHOManiv, PO3BUTOK AKux 3abeanedyeTbes dyH-
KUioHyBaHHAM rnubuHHUX bnioiais BigNoBIAKOI cnedjani-
3auii [2]. OctaHHs obcTaBuHa Mae BU3HaYanbHe 3Ha4YeHHA
B CEHCi BNAMBY HE MULLE Ha 3MiHY PEHOBUHM, PEONOTIHHIX
CTaHiB Ta xapakTep npoasy AedopmauiitHuX NpoLUecis, ane
/i Ha xapaKTep Nonis HanpyXeHb Y recnoriyHux cepeaosu-
wax. 3a3HayMmo, 30Kpema, WO 32 eKCnepumeHTanbHUMK
AaHumu BMicT y nopogax Ao 10 % poannasy AocuTe cnabo
aMiHIOE KpMBI "HanpyxeHHs-aecopmMallis”, npyu UboMy 3a-
noporosa po3pA4Ka HanpyxeHb, K i A0 NNaBneHHs, Bia-
3HAYaETLCA LIMPOKMM PO3BUTKOM MOPYLUEHL CKOMOBOro
xapakTepy. 3ate no [OCATHEHHIO KPUTWYHOTO BMICTY po3-
nnasy, eKCIEPUMEHTANbHO BCTaHoBNEHoOro Ban aep Mon-
neHom i MaTtepcoHom Ha pieHi 30-35 %, AOTWYHI Hanpy-
XEHHSA Pi3KO NagaloTb A0 3Ha4eHb, WO HE NPOABNATLER, |
y CepeaosuiLax po3BMBAETLCS CTIWKWIA DEXUM KBA3iB'A3KO-
ro TeyiHHsa. ExcnepumenTansHi AaHi NiATBEPAXYIOTh Takox
3aKOHOMIpPHY OpieHTalil0 30H PO3RNaBNEHHs NapanenbHo
MaKCUManbHUM CTUCKYIOMMM HanpyxeHHam [14]. 3 iHworo
Boky, 3a ouiHkamu BaraTbox AOCNIAHUKIB NULLe TepMonpy-
XHICTb Y KOMOHax PO3BUTKY TENnoBUX aHoManid 3nartHa
CTBOPIOBATH BUCOKI HanpyXeHHs, e 6inbloro 3apocraqHs

piBHA HanpyxeHb Crid ouikyBatu BIfl 96'6‘MHMX edekTis
piHOMaHITHUX (ha30BMX NEPETBOPEHD [9; 10; 13}

BiaTak, piaHoMaHiTHICTb [TC NOACHIETLCA, OKPIM IHWO-
ro, JONYYEHHAM A0 30BHILHIX LLIOAO CUCTEM CTPYKTYpOYT-
BOPEHHS TEKTOHIYHUX CvN BHYTPILLHLOTO CUNOBOrO YMHHM-
ka, porb Akoro moxe ByTu sik ApYropsAHOI, Tak | BU3Ha-
yansHoK. o TOro X, MeTacomaTtun4Hi NepeTBopeHHaA Cnpu-
UMHAKTLCA A0 TYCTWHHOI iHBepCil Ta NoABM apXIMenoBux
cun 3 aKTusisaujelo gianipuamy. He AnBNAYUCH Ha nOCTin-
HuWit iHTepec ao TC, cranoi knacudikauil Takux CTRYKTYP
poci He icHye. HepgoctaTtHbo BUBYEHUMU € TAKOX BIAMIHHO-
CTi MiX ogHOTUNHWUMY, arte piaHosikosumu [TC.

OcHOBHI 0c0BNWBOCTI PI3HOBIKOBWX TPaHITO-THENW-
GOBUX GCTPYKTYp.

Monpu HaaasudanHy pisHoMmaHiTHicTs I'TC, aesaki ix Tu-
AU Habynu 3HAYHOTO MOLWKMPEHHS Y CTPYKTYPHO-(hopMa-
LiAHMX kOMMNMekcax paHHboA0KeMOPINCLKOro yHASMEHTY
npesHix nnatopm Ta Uinoro psay haHepo30vUCHKMX
cknagyactux  obnacted. Cepen  HUX  Big3HaunMo:
1) cknapyacTi hopmu Ta ixHi aHcambni 3 piskum nepeea-
KaHHAM CKNafoK NaMiHapHOro TeYiKHA; 2) NoorocKneniHHi
dOpMU  TUMY  rPaHITO-THEMCOBKUX  Kynonis;, 3) rpaHito-
rHencosi MoHokniHani. OsnadeHi Tunu [TC Ta ix aHcambni
MOXYTb 3YCTPiYaTUCA 5IK OKPeMO OfHa Big OfHOI, Tax i B
neBHUx KomOiHauisx, o6ymoBnioloqu cneundiky pi3HoBIKO-
BUX CTPYKTYPHO-(POPMALIIAHNX KOMMAEKCIB.

AaeHo sin3HayeHa CTPyKTypHa 0COBNUBICTE apXevich-
KX TPaHITO-THEMCOBUX KOMNNEKGIB, Yy TOMY uYWuChi TakmXx,
Lo hopmyIoTh PyHAAMEHT rpaHiT-3eNeHOKaM SHUX NORCIS
NonArae NepLU 3a BCe B LUMPOKOMY POIBMTKY i30METPHUHMX
y TnaHl, pi3HOMaclTabhux NoOnorockneniHHUX CTPYKTYP
(meucoa! Cknang4acTi osanu, rpaHiTo-rHencosi Kynoni T3
BanonoaiGHi dopmu) [4; 5]. Taki komnnekcy sin3rauakoTs-
CA TIOBCIOAHUM METaMOpi3MOM Ha piski amciboniTosd!
¢hauii, macosum NaniHreHHo-MeTacoMaTUHuM rpaHiToyT-
BOpeHijm_w Ta NOWWPEHHAM nnariomirmaTuTie | nnariorpaHi-
Ig;gﬂemcm, ﬂo,1}|6H| CTPYKTYPHI NapareHeancu cikcyoTbCs

Hy Bunaakax amdiGonitosoro AladTopesy Ta po3snT-
KY rpaHiTo-rHeitcis no nopogax rpaMyniTosoi thawyi. NopRA
3 APXENICLkMMY, ¥ dhyHAAMENTI psay KpaToHis, y TOMY HHC-
g' 8 MeXax YKpaiHCbKOTO WWTa, MoTyxHOro po3sky Ha-
g cu, CTRYKTYPHI ocobnmeocti sikux, nonp:
A O.CIHOTMI'II-fVIX FE: CYTTEBO BIAPIIHAKTHCS B
HEMM?‘C:KE')([—LOD?‘Q_B IPaHITo-rHencosmmm Kynonamu 3ei
MOHOKNIHanen DIHMHI-FTDVKWP" TUNY rpaHiTO-THEHCOBHX
Npuknanax 6a.r i Apyriv nonoau_m MWHYNOro cToniTTs H_ﬂ
Tem Ta oﬁnameﬁbix SEHeR0INEE X QRFIELL AR TR _Cm,
AoBeneHD, W | niail::Ho—MarMaTENHm akTuaiaull ‘O\v”s
eTan’ possuTky nnane nDOTeDOJOMCbxo-cpqnepoaom,bnlj‘k
rPaHiTAIALT 3 o BTH He noaﬁaanenvmq aaTomeu:
TPaHITO-rHeRcoBUY My SHEAM fpﬁlHlTO-ryemcoaux x\mo_m‘L
HO-MeTacoMaThykoj OnoKMIHaned (nikidnux 3on naniueey
KUM YnHOM 3aro nePepabi oybetpary) (6. 3 1] .

CTPUNOCA NUTaHHS BiaMiHHOCTER MOPE:

© B. Webwyk, B Weswyk, 2008
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NOFIYHUX Ta reHeTuyHux ocobnuBoCcTed oAHOTUNHMX, ane
pi3HOBIKOBUX [TC Ta rpaHiTO-rHEMCOBUX KOMNNEKSiB Y Ui-
nomy.

"Hencoeumu cknagyacTuMu osanamu J1. Canon Ha3seas
KpynHi (A0 800 kM y nmonepevHuKy) 3aMKHYTI oBanbHi Ta
HenpasunbHi  ("ameboigHi") yrpynosaHHA cknagyacTux
opM, xapakTepHi ANA Tak 3eaHOi NepmobinbHoi cTaaii —
HaWAaBHIWOro etany poasuTky 3emni. Ha noro aymky, iso-
METPWUYHI 3aMKHEHI (DOPMW THEWCOBUX CKMaayacTux osa-
niB, @ TaKOX MIXOBaNbHWX MONIB 3i CBOEPIAKUM MOEAHAH-
HAM Kynonis i GpaxidopMHUX MyrbA, NPUYPOYEHiCTL A0
IXHIX UEHTPANbHUX 4acTUH 3Ha4HUX 3a po3Mipamu nonis
rPaHITOIAIB, ACUEHTPOBA BEPreHUis CKNajok Ha kpunax
OBanIis, CBIAYUTL NPO (POPMYBaHHA THENCOBUX Cknaguac-
TWX OBanis 3a CYTTEBOI POfi BEPTWKaNbHWX PYXiB, Y TOW
4ac AK "TOPU3OHTaNbHI YW AKICb KOCI NEpeMilLleHHA Mac
Bynu No BIAHOLLIEHHIO 4O HUX BTOPUHHUMK abo noxiAHUMK"
[5]. IsomeTpuuna copma oBanie Ta BiACyTHICTL ACHOT BNO-
PAAKOBAHOCTI y XHbOMY pO3TallyBaHHi AalTh NiacTasn
CTBEPAXKYBATH, WO Lj CTRPYKTYpWU HE Manu pamu i ix He ob-
MexyBanu Byab-aki kpaToHHi 6noku. OaHovacHo nigkpec-
NKETLCA, WO NP YTBOPEHHI TakuxX tHPaCTpyKTyp npoue-
Cu cknagyacToi gedopmadii, meTamopdiamy i rpaHiTuaa-
Uit 6ynu TicHO noB's3aHuMK y 4aci Ta npocTopi. Jokasu
uLoMy asTop B6ayae y NOBHIA KOHPOPMHOCTI TEKTOHIMHWX
CTPYKTYP THEWCIB | PO3MILLEHHA Cepen HUX FPaHiTo-rHenciB,
Y 3aneXHOoCTi CTUMK Ta CKNagHOCTI CTPYKTypHUX dopm Big
CTyNEeHA rpaHiTu3auii CynpakpycTanbHux yTBOPEeHb, y NoB-
Homy 36iry kpucTanisauiiHoi CnaHLoBaToCTi W PeniKkToBux
TeKcTyp Ta B i3oghauiansHocTi MmeTamopdiamy i rpaHituaa-
yii. Y TOW e 4ac NOCTYIMOETLCA YTBOPEHHA KOHUEHTpUY-
HWX OBarnie y pesynbTati "NigHATTA KpynHUX mac mMobiniso-
BaAHOrO i YacTKOBO pPeoMopdi30BaHOro MaTepiany 3eMHOI
KOpW, Npu4nHoK sikoro Byno HepiBHOMIpHE NpocyBaHHA
Tennosoro poHTy i3 Hagp nnadetu" [5]. [edopmalji B
oBanax po3rnNsAalTbCA AK pesynbTaT NamiHapHOro TeYiH-
Hs mMaTepiany B HanpsAMi HAWMEHLOTO CYNpOTUBY.

Y cydacHux rinoTesaax HOpMyBaHHA apXerckkoi npoTo-
KOHTWHEHTaNbLHO! KOpY YTBOPEHHA KPYMHWX OBOIAHUX CTPYK-
TypHUX hOPM MOB'AI3YETLCA 3 MIAHATTAM MarMaTiHux Mac i
POCTOM KYNOMbHUX CTPYKTYP Mif Yac (hOPMYBAHHA OKpEMWX
caniyHux AAep 3aBAAKW NIIOM-TEKTOHIHHOMY pexuMy. bara-
TOKYNONbHa CTPYKTYpa cianiunvx spep — Hykrneapis Crnpui-
M3ETLCA SK CBIAYEHHS apeantHoro Ta BoaHodac barato-
OCEpE/IkoBOro XapakTepy npouecis TPAHITOYTBOPEHHS, WO
BM3HAUWIO 3aranbHUA HEMiHIMHWA CTUIb PAHHBOAPXEMCHKOI
TekToHiku [3]. Y noganeuiomy, 3 HapoLlyBaHHAM NOTYXHOCTI
KOHTWHEHTANLHO! KOPW, NoBUHHA Gyna 3pocTary ponk Me-
XaHi3MiB TEKTOHIKu NITOCEPHUX NAUT. :

TakuM UMHOM, KpYTHi OBOIAHI CKNan4acTo-KynoneHi rpa-
HITO-FHECoBi aHcambni — HaNeXHICTb NuLle paHHboapXen-
CbKOT KOHTMHEHTaMNbLHOI KOPH, FOJIOBHOK OCODMMBICTIO SKOI
Byna BiACYTHICTb noainy Ha naarchopmu Ta reocHHKNIHanI. Yy
TOi e 4ac, rpaHiTO-rHeCoBI Kynonu sk OKpeml rc C 6nu-
abki 40 HUX hOpMY hOpMyBanMcCh NMPaKTW4HO Ha YCix eTa-
nax po3BWTKy nnaHeTW. 3a3HaqymMmo, Lo AO CTPYKTYP LbCro
TUMNY OKPIM BNAcHE rpaHiTO-THEACOBUX KYNOMIB — 30HAMNBHIAX
MOOroCKNeniHHMX CTPYKTYP i3 rpaHiToigHuMK AApaMu, BIA-
HOCATL TaXoX CNaHUeBi, rHeicosi, 0BrnsmosaHl rHenCoBI
Kynonu, AianipoBi rpaHiTo-rHeiAcoBi Kynonw, aHTUAOPMHI
rpaHiTo-rHelcosi Bpaxicknaaky TOLWO, YTBOPEHHA AKX Tak
4M iHaKWe noB's3aHe 3 TePMOMNICIAHUMYM aHomaniaMi (no-
TOKamMu rMuBNHHUX TeNOMaCcoHOCIB). ;

He gvensuuck Ha Tpusany iCTOPil0 BUBYEHHA FPaHiTo-
THEMCOBMX KymonmiB, Yy BUTOKax AKOi dirypywTb npaul
K. Bermana, E. Kpaxka Ta [1. Eckona, 3aransHOBU3HAHOI
ixHbOT knacudikayii goci He icHye. MNpu LUpOMY BXE AaBHO
CTana 04eBUAHOK HeoBXigHICTb X Po3noainy Ha paHHbO-
AokemBpilickki Ta chaHepoaomcbki CTPykTypu [11]. Hkilo
paHHbOA0KeMBPINCEKI rpaHiTO-THEWCOBI Kynonu € Temne-
PaTYPHO HWU3LKOrPaZiEHTHVMM, TAKUMK, LLO (hOPMYIOTBCS B
pO3irpiTiii Kopi i BiAPI3HAOTECA NEPEBAXAHHAM NNACTUYHUX

AedopMmalin i, B 3aranbHOMYy BWNaaKy, KOHKOPAATHUMM
3aBASKW PO3BWUTKY NEpeXIgHUX cKnajyacTux aHcambnis
CniBBIAHOLEHHAMMW 3 YTBOPEHHAMU pamMu, TO daHepo3on-
CbKi — XapaKTepusyiTbCA 5K CTPYKTYPW BUCOKOTPaAIeHTH,
3 pi3Ko NpPosiBNEHOI0 MeTamopchidHO 30HANLHICTIO, fAK
NpaBuno, CTPYKTYPHO HE3rigHi, 3 NOTYXHUM pO3BUTKOM
KpUXKUX aedhopmauiit y KpanoBux 3oHax. Taki BiAMIHHOCTI
CNPWYMHEHI, OYEBWAHO, HE CTiNbKU pi3HMUeto y dakTopax
KYNOMOYTBOPEHHA, CKinbkkh PT-ymoBamu Ta peosorieto
BEPXHbLOI KOPY Ha TOMY uYM iHLWIOMY eTani po3BuTky. Oke |
po3noain Ha paHHLOACKEMBPINCEK 1 haHepo3onceki CTpY-
KTYPY AOCHTb YMOBHWNA, OCKINbKW HABiTh y KaHO30( BiAOMI
NPUKNaAu icHyBaHHS B Mexax BEpXHbLOI KopW A0BONI Mac-
WTabHUX 30H rpaHiTU3allii 3 Ayxe pi3HOK BHYTPIWHbOK
AWHAMIKOIO Ta PEeonorielo recnoridHnx cepefosuul, WO
CMPWYMHAE CTBOPEHHSA pizHOoMaHiTHuX [TC, okpemi Tunu
AKX NPAKTMYHO HIYMM He BiAPI3HAKTLCA Bi4 PaHHLOAO-
KemOpiicbkux. MNpruKnaaom MOXYTb Cryrysatu, 30KpemMa,
rpaHiTo-rHeiicosi CTpyKkTypu konisiiHux 3oH [8]. OkpiM
TOro, 0CTaHHIM YacoM ece Binbll BUpa3HO CNpUUMaoTeCs
BiZIMIHHOCTI paHHLOApXEeNCLKOro W ManeonpoTepo30UCh-
KOT rpaHiTU3alii i, BIigNoBI4AHO, rpaHiTo-rHENCOBOro CTPYyK-
TYPOYTBOPEHHA.

Cyu4acHi ysBNEHHA NPO TEKTOHIKY yHAaMEHTY ApesHIX
nnatdopM YCnaaKoBylOTb paHilie BiAoMi TEKTOHIYHI MoAe-
ni Bynosn dyHAaMEHTIB AK NOEAHAHHA apXenucbKUX mMacu-
8iB, po3gineHnx (41 o6'eaHaHWX) PaHHLOMPOTEPO30UCHKU-
MM CKNag4acTUMK 4v pyxnvuBuMu nosicamu [3]. 3asepLueH-
HA npouecy (OpMyBaHHA paHHLOAOKEMOPIMCbKOT KOpW
NOB'A3YETLCA i3 MacoOBUM ManeonpoTepO30UCLKAM TPaHi-
TOYTBOPEHHSAM, reoXiMiYHWA Npodint AKOro 3MIHUBCA BIA-
HOCHO paHHbOAPXEMCLKOro i3 HaTpi-KpeMHIEBOTO Ha Ka-
nid-kpemMHicenii. MacwTabHicTb Lux npouecis nobpe inwoc-
TPYETLCA Ha NpUKNaai YKpaiKCbKOro LuTa, Ae BOHW NOB'A-
3yI0TbCA 3 NOTYKHOK TEKTOHO-MArmMaTU4HO aKTUBI3aUicto.

[laneonpoTepo30nCLKE CTPYKTYPOYTBOPEHHSA 3@ AuHa-
MO-KIHEMaTUYHUMU Ta PEONOriYHUMK YMOBaMK i, BIANOBIAHO,
MOPONOrYHUMK TUNamK CTPYKTYPHWUX (hOpM CYTTEBO BiApI-
IHAETLCA | Big apXEUCbKoro, i Bia haHepo30WCLKOro, Xapak-
Tepuayluncs NPOMiKHUMM O3Hakamu. B ymosax Bxe cdop-
MOBaHOI NOTYKHOI | BIAHOCHO OPCTKOT, XO4a W AOCTaTHLO
NPOrpiTOil, KOHTUHEHTaNLHOI KOpW CTae MOXNWBOK peanila-
Uis ASCTPYKTUBHUX NPOLECIB 3a paxyHOK 30BHILUHLOIO LOAO
CUCTEM CTPYKTYPOYTBOPEHHS CWNOBOrO (PakKTOpy: TEKTOHIY-
HUX nepemilleHb 6nokis kopu. Peanisauif AUHaMiNHUX cxem
CTWCHEHHRA-PO3TAry Ta 3cyBy B pi3Hux kombiHauisx 3abeane-
yye AudepeHUinoBaHY NPOHWKNMBICTL KOPW Ta BIANOBIAHI
maclwiTaby asTOXTOHHOrO ¥ anOXTOHHOrO MPaHITOYTBOPEHHS.
KpynHi cknagyacTi rHEMCOBi 0BanWM He XapakKTepHi, xoya
macwwTabu po3suTky aHcambnis cknanok namiHapHoro Te-
YiHHA B OKPEMMX TEKTOHIYHMX 30HAX MOXYTb ByTW 3HauHu-
mMu. MacwTabu po3BnUTKYy OBOIAHWX CTPYKTYP 3MEHLLYIOTLCS
NP1 3pOCTaHHI MaKCUManbHUX PO3MIpIB OKPEMUX rpaHITo-
rHencoBux kynonis. OCTaHHi CTaloTb MeTamMopgivYHO 30Ha-
NbHAMKU YTBOPEHHsIMU: amiboniToBMIA piBeHL MeTamopdi-
3aMy BHYTPILLHIX 30H 3MIHIOETLCA BNkl HW3bkoTeMNepaTyp-
HUM MeTaMopdiamom nepudepil. KynonsHe cTpykTypoyTso-
peHHa BiabyBaeTbCA Ha (DOHI NMOCNIZOBHOI 3MIHW PEONOriY-
HUX BNACTMBOCTEW Nopia pamu (cybcTpaty), Wwo BUpaxaeTs-
CA NpOABaMW NOPAA i3 NNACTUYHUMM Ta B'AKONNACTUHHUMU
[edopMaLiiMU BHYTPILUHIX 30H KPUXKO-NNACTU4HUX Aede-
pmauiin (knisax, GnactokaTtaknasutv, BNAacTOMINOHITM) y
nepucepifiHiX 30Hax rpaHiTO-rHencoBMX Kynonis. Npw ubo-
My, O4EBUAHO, NOBMHHI 3MILLYBATUCL aKUEHTHM B CEHCI AOMI-
HYBaHHS TOrO YW iHLWOrO MmexaHiamy KYNoNoyTBOPEHHS Mo-
Ha NpUNYCTUTM, WO BNNWB aABEKTUBHOTO MEXaHIIMY CyT-
TEBO 3HWXKYETLCA, A CTUNb HEUCOBO-KYNONLHWX CTPYKTYP
BU3HAUAETHCA CNIBBIAHOLEHHAM 30BHILUHIX TEKTOHIMHKX Cvn
Ta 36inbweHHAM 0B'emiB y cucTemax KynosioyTBOPEHHS,
cnpuumMHeHoro ha3osumMu NepeTBopeHHAMM nig vac nanmx-
reHHO-MeTacoMaTWdHUX nepersopeHb cybctpary. Mpocro-
pose poataluysakHa [TC Habysae NeBHOI BNOPAAKOBAHOCT!
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OkpeMi CTpyKTypy HabyeatoTb eninTu4HOi y nnai chopmu |
PO3BMBAIOTLCA i30MbOBAHO OAHA Big oAHOI abo rpynyroTeCA
3 PI3KO BWOOBXEHI NAHLOMY, NPOCTAraHHA AKWMX 3HAYHOIO
MipOI0 YCNaaKOBYE NOCTAPXEMCHKMI TEKTOHIMHWIA Kapkac.
Mopsg i3 rpaHiTo-THEMCOBUMK  Kynonamu NOTYXHOTO
po3BUTKY HabyBaloTb NiHEaMeHTHI CTPYKTypu cKnapHol Ta
MOHOKNIHanNbHOI  BHYTPILUHBOI OyaoBwu. [ paHiTo-rHEUCosI
MOHOKNIHani, Ak ue iKCYeTbCs HA NPUKNagi piaHWX Mmera-
Bnokis Ta wosHUX 30H YL, cTaoTs ogHUM i3 HarbinbLL No-
WMPEHUX BWPA3IB aKTUBHUX Yy NaneonpoTepo3oi CTPYKTYp
pPO3NOMHOro xapaktepy. POpMYIOTLCA BOHW 3aBAAKM pO3BK-
TKy 30HanbHoro Mervamopdiamy, BUCOKOTEMNEPATYPHOrO
Kanin-kpeMHieBOro MeTacomaroay Ta naniHreHeay B AecTpy-
KTMBHWUX 30HAX, BIiA3HA4alOTLCA 3HAYHOK PI3HOMAHITHICTIO
CTPYKTYPHO-TEKCTYPHWX XapaKTepUCTUK MirMaTuTie i rpaHiTo-
rHeicis, WO 1X CkNaaaTb. Haibinblw 3BMYHWMU € MOHOKMI-
Hani, cknagexi cMyracTumu i nopdipobnactuyHuMK Mirma-
TUTaMu Ta rpaHiTo-rHeicamu 3i CTIKMM 3ansraHHAM Kpuc-
TanisauinHoi cnaHuosaTocTi. JocnimkeHHs xapaktepy B3a-
EMO3B'A3KY PEYOBUHHUX | AedopMauiiHux NepeTBopeHs Y
MEXax rpaHiTo-rHefICOBMX MOHOKIIHaNed i3 pisHOBIKOBUX
CTPYKTYPHUX napareHesucis nokasye cuHaedopMaLliiini
XBPEKTED TPEHITOYTBOPEHHA Y 3MiHHWX MOMAK HENPYREHD.
Bpaxosytoun AoBONI 3HAYHUIA epO3IAHNMA 3pia paHHLOAOKEM-
BpicbKoT KOPW, NOTIYHO NPUNYCTUTU, WO AERKI TUAW rPaHiTo-
THEMCOBMX MOHOKMIHaneR i, B nepwy Yepry, nopdipobnac-
TW4HI, HE HAATO BUAOBXEHI Y NNaHi, MOXyTb BYTU KOPIHHAM
€pOA0BaHuUX rpaHiTo-rHeicosunx kynonis. MNosepTatoumnce 4o
3aranbHoOro TEKTOHIYHOMC pPeXuMy paHHboro Aokembpito,
MOXHa  norogutuck 3  aymkoio  B. Mopanwosa i
M. FnyxoBcbkoro npo Te, Wo cneuudiky recanHamiyHoro
PeXUMy apXeiCbKo-paHHbONPOTEPO30ICLKOrO eTany po3su-
Tky 3emni BU3HA4Yano noeaHaHHA NMOM-TEKTOHIMHOMO
NNEeNT-TEKTOHIYHOTO PEXUMIB, NPUYOMY 3MiHa NEPLLOTo Apy-
TVM cTana cyTTto uboro etany [1; 3].
3asHaveHi ocobnuBOCTI NaneonpoTepo3onCLKOro rpa-
HITO-THEACOBOrO  CTPYKTYPOYTBOPEHHS  AEeMOHCTPYIOTb
Oro BIAMIHHOCTI AK BiA apxeilcbKoro, Tak i Bia haHepo-
3oicbkoro. Moganblie OXONOAKEHHNA Ta 3POCTAHHSA XKOop-
cTKocTi thaHepo3ounckkoi nitocdepy 0BymMOBMNO 3HAYHO
BinblW BMCOKY KOHTPACTHICTb KOPOBUX TepMOdnaigHux
aHoManin, BUCOKI TemnepaTypHi rpaaieHT no nepudepil
rpaHiTo-rHeMCOBUX CTPYKTYP i3 nepexonamu 40 30BCiM
HeMeTamopizoBaHux yTeopeHb. CBOEK 4eprol ue He
MOrMO HE MO3HAYMTUCL Ha MOBCHAHOMY NOEAHAHHI KpUx-
KUX i nnacTudHux gedopMauiil i NofanblIOMy 3HUKEHHI
poni aaBeKTUBHOrO i AianipoBoro mMexaHiamie KyrnonoyT-
BOpEHHSA. 3HauHa PO3NOBCIOAXEHICTb FPaHITO-rHENCOBKUX
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PO3BUTOK BIONOrIYHOI MIHEPANOTIi B YKPAiHI

MpoananizosaHo emanu poisumky Giominepanozivnux docnidxens g Ykpaini. Bidznavan
8 crmaxoesneHHi cy4acHoi Giominepanoeil. PosanaHymo QucKycitini numanng o
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Yupaina nocidac odHe 3 winbHuXx Micus @ ceimi. YpaiHcski Haykoeyi do6un

namozeHHo20 6ioMiHepanoymeopeHHs 8 OpP2aHi3Mi NAUHU.

In paper are analysed of the stages development of blomlneralogical r
becoming of modern biomineralogy. Debatable questions for biomineralo
biomineralogical researches is described in the second half XX — begin
papers of F.V. Zuzuk in the area of urolite mineralogy. It is specified on that by the |
Ukraine occupies one of above all places in the world. The Ukrainjan Yasieilov
of processes of pathogenic biomineral-forming the human organism,

B cyuacHiit MiHepanoriduHii nitepatypi TepMiHu "Giomi-
Hepan", "GiomiHepanisauin” Ta "GiomiHepanoria’ 3'ABUNUcs
y Apyri nonosuHi XX cr. 3aeasku npausm [ JlasencTama,
I'. Hankonnaca, A. Koparo Ta iH. [25; 26; 12]. OgHak cno-
CTEPEXEHHA 33 BNAcTMBOCTAMMU GioMiHEpaNnbHNUX YTBOPEHb
nposoauna we noguHa suay Homo habilis. 3okpema, ce-

anedt no3a Kynonamu npu 3O0BCIM Hesenuyg,,
[yMKy PO MOXIWMBICTE Heanexorg

y nan eonpoTe pOSO'I'.

MOHOKMIH
apisi niaTBEPAXYE
TXHLOF0 PO3BUTKY |

Eiusﬁrg:::ési pexvumn i, AK 'Hacniaon(, peonqriqm CTaku
nitocgepn B apxei, npoTepo3oi 1a y d)_aHepoam 06ymMosuy-
nW CYTTEBY Pi3HMLIO B NPOHUKINBOCTI ﬂITocq:)epiMI KOHTpac.
THOCTI TepMochMoiaHKUX aHoManii, xapakrepi Macosoro
rpaHiTOyTBOPEHHA B nepioan TEKTOHO-MarMaThyHol akTusi-
saLii, a TaKox piauiA CTUMb rpaHiTO-THEHCOBOTO CTPyKTY-
pOyTBOPEHHS. ApXeCbKv CprKTyprw nnaH BiA3Haya-
ETbCH PO3BUTKOM CMPSKEHMX 13 CTPYKTYPOIO pamu OBans-
WX THEACOBO-KyNOMbHMX i KynosbHO-CKiaaiactinx CTpyK-
TypHUX ChOpM, i3 LWMPOKMM NpOSIBOM MAACTUYHOTO | cy6s's-
KOO TeyiHHs Ha (hOHI HM3bKUX NaTepanbHUX TeMneparyp-

HWX TPaiEHTiB. PaHepo30iChki NPosBY rpaHiTsayii sig-

3HaYAl0THCA NepeBaXaHHAM JTiHIAHNX CTPYKTYp UMy rpaHi-
TO-THENCOBUX MOHOKIIHANEeN y Mexax pO3NOMHWX 30H Ta
BIJOBKEHUX, KPUXKWX i KPUXKO-NNaCTUHHUX ,D,QCDOpM?LlM y
BUCOKOTPAAIEHTHUX TENNOBUX NONAX. paHiTo-rHeWcose
CTPYKTYpPOYTBOPEHHS NaneonpoTepo30MCLKOTo eTany mae
NPOMIKHI XapakTepUCTHKK, obyMoBneHi 3Ha4HOH MOTYXHi-

CTIO KOHTWHEHTaNbHGI KOp¥, 3 OAHOIO Goky, Ta we gocraT-
HbO BMCOKOIO IHTEHCUBHICTHO KOPOBUX TEMNIOBUX NONI8.
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4ilwi NpUMITHBHI 3Hapsaas npaul. Ha eupobax i3 KicTok
apxeonoramu (IKCYTbCA CNiAM MEXaHIMHOT Al Ha Hux
(80HW PO3BUTI, posLUenneri Y BiawnidosaHi).

Micna  panHbLOro naneoniTy nodanslui  apxeonorivHi
KyneTypu B 0DOB'A3KOBOMY NOPAAKY MICTUNKW apTedaxtu 3
KicTok. MpuuyoMy 3 4acoM HaWpi3HOMAaHITHIWI AaBHi noau
NOCTIHO BAOCKOHaNoBanu CBOK MaWcTepHicTb B 0Bpobui
KiCTOK. HaBiTh BUKOPUCTaAHHSA KaMeHo (KpemeHr, obcuaiany)
Ta mMeranis (Minl, Bponay, saniza) He amorno swuTichuTy eu-
pobu 3 KICTOK B enoxu HEONITY Ta ekeonity. Tak, y Tpunink-
CbKit KynbTypi abo xyneTypi "KykyTeHi-Tpuninna" (#aisa
noxoAuTs Bia C. Tpuninna Ha KUIBLLMHI T2 HA3BW PYMYHCBKO-
ro cena KykyteHl), Hawi npawypu obpobnanu semni 3a
A0ONOMOrOd MOTUK, 3p0BNeHnx 3 pory cnexs ado 3 KICTku T2
3 NanuUb-KONasIoK i3 3aroCTPERWUMI KIHLSMI, 8 ypoxawn 30um-
panu 3a A0NOMOroH0 KICTAHUX CEePNiB 3 KPEMIHHUM NE30M.

Josoni Tpueanuu nepiog NIOACTBO TOMOBHUM YWUHOM
BMKOPUCTOBYBANO MiHepanu Ta opraHo-MiHepansHi arpera-
TV BIOrEHHOr0 NOXOAMXEHHA. 30KpeMa, PO3BWUTOK @HTUHHOT
Ta CepelHbOBIYHOI MEAUUWHWU CNPUAB BUKOPUCTAHHIO
y niKyBanbHi# npakTuui Takux bGiomiHepanbHux yTBO-
peHb. K BYPLITHH, MyMIRAO, BICK Ta iHLWWX. Y MyMiAX eruneT-
CbKux (papaoHiB BUABNEHO O3HaKW naTtoreHHoro BiomiHepa-
NOYTBOPEHHS: HUPKOBE Ta XOBUHE KamiHHa. TlpoTe BCi Bu-
ule3sranaHi GioMiHepanbHi YTBOPEHHA He nianasanucb
Binbw-MeHwWw nornvbneHoMy BUBYEHHIO.

Mepiog BypXMBOFO BUBHEHHA Ta HArpOMamKEHHR 3HaHb
npo GioMiHepanbHi YTBOPEHHA npunagac Ha KiHeub XIX -
noyaTtok XX cr. Came Togi novanu Bypxnueo po3BWBaTUCE,
Hacamnepes Ha aToMapHO-MOMEKYNAPHOMY Ta MiKpOCKONi4-
HOMy piBHsix, reoximisi, Bionoris, MiHeparioris, rpyHTO3HaBC-
T80. Crlia 3@3HA4UTK, WO BCI Ui HANPSIMW HayKOBUX 3HEHb Y
TOW Yac PO3BWBaNUCL BiAHOCHO @BTOHOMHO. reoximia byna
Ha NO4aTKOBOMY €eTani HakonW4eHHs 3HaHb npo XiMI4HWIA
cxnap, reonoriyHvx opmadti, Gionoris akTMBHO MPOrpecy-
Bana Ha KNiTWMHHOMY Ta CyGKNITUHHOMY DIBHSX Mi3HaHHSA
XMBOro, MIHEPaNoMM noyvanu A0ChimxyBaTH KpUCTanivHy
rpaTky MiHepanis, a 'pyHTO3HaBLI PEKOHCTPYoBaTH cxragHi
NpoLECH IPYHTOYTBOPEHHA. o6 3poaymiT B3IaEMOBIAHO-
CVHY MK XWBOIO Ta HEXMBOKO MPUPOAOIO HA TOM Yac Heob-
xigHo Byno ByTu cneuianicTom sk MIHIMYM Y BCIX UMX YOTH-
pbOX LiapuHax 3HaHb. Jlnwe ToAi MoXHAa 3pO3yMiTh reonori-
YHY POSib XKVBYMX OPraHiaMia Ta ix B3aEMUHM 3 HEOpraHiYHo
marepicio. CaMe Takum BUESHUM-EHLMKNONEAUCTOM Y ranysi
reoximii, Bionorii, MiHepanorii, I'PYHTO3HaBCTBI HanpUKIHLUI
XIX — nouaTky XIX cT. 6yB BUAATHUA YKpaTHCbKUA BYEHWA-
npvpopo3Haseus B. BepHapacbkuid. Came BiH Brieplue Haro-
foCMB Ha BAXWBOCTI BUBHYEHHS MiHeparie bioreHHoro no-
XOLUKEHHA Ta MpOLECIB KUTTELIANLHOCTI OpraHiamis sik no-
TYXKHOTO reonorivHOro pakTopy, Wo NPOTArOM  OCTaHHIX
3,8 MNpA pokis CYTTEBO Br/IMBaB Ha Pi3HOMaHITHI reonoridHi
npouecu. B. BepHapacbkuia Nucas "Ha 3emHiiA NOBEPXHi He-
Mae XimidHoi cunu, Binblw NocTifHo Bitoui, HiX XMBI opraHi-
amy, B3ATI 8 Uinomy. | 4mM GinblUe MW BUBYAEMO XiMiYHI
sevwa Giocdepy, UM Binblue MU NepeKoHYEMOCH, Lo Ha
Wil Hemae Bunaakis, ae 6 BoHK He Bynw He3anexHi Big XuT-
4. | Tak TpUBAnNo NPOTAFOM BCIET reonoriyHoi ictopir™ [14].

B. BepHaacbkui sk NpWPOAOAOCCHIAHNK T8 MUCTTUTEND
He Tinbky cross BinA BUTOKIB TAKOTO PO3AINY Hayku, AK
BioreoxiMisi. 3 AOro BYEHHA NPO POMb XWUBUX OpraHi3miB y
reonoriYyHux NpoLiecax noriyHo BuNIuBae BaXNUBICTb We
OJHOTO HanpsMy, WO PO3BMBAETLCA — Biominepanorii [3].
la BueHHs B. BepHapacbkoro npo Giocdepy BUNnuBae, WO
PO3BUTOK XMBOT | HEXwBOI MarTepii fAK nnaHeTapHoro
SBAWA Maec eauHe Hayano. beanepepeBHa NpoOCTOPOBO-
yacosa B3aEMOAIA KUBOIO W HEXUBOrO (KOCTHOrO) ACK-
paso nposense cebe 4epe3a BioreoxiMiyi npouecu i
npouecw GiomiHepanoyTesopeHHs. MiHepanoyTBOpeHHA B
6ioccepi He 0BMexyeTLCS KOCTHOIO (BIAMEPNOw) MaTepi-

€10, a 3Hax0AWUTLCA B TICHIA B33EMOLII 3 XUBOKO MaTepielo.
Baaemopis | B3AaEMO3B'A30K CBITY XWBQrG Ta CBITY MiHepa-
NbHOrO — CKNagHa akTyansHa W HemocraTHbO BMBYEHA
npoBnema. Ti Ni3HAHHA | € OAHIEI0 3 HAaABAXMBILWNX CTpa-
TeriuHMX 3asaaHb DiomiHepanoril, ske BUpiWyBanock Yy
apyriin nonosuHi XX cT. Takum yMHOM npaui Ta dinocod-
cbKi nornagu B. BepHaackkoro Ha mMexi XIX—XX cT. 3ano-
yaTkysanu GioMiHepanoriuHi AOCTIMKEHHA HE TiNbku B CBITI
aaranom, ane # 8 YxpaiHi ackpema [2; 20].

Cnig 3a3HaunTi, WO came B UeK Yac y 3HaqHol KifNb-
KOCTi MiHepanoris-HayKoBLUiB CTaBMeHHA A0 MiHepano-
yTBOpeHHs B BionoriuHux cuctemax, i 0coBnMBO B TaKUX
cknaaHuy CUCTeMax, AK opradism moawiu byno, a no-
LeKyaW | fani 3anvwaeTsca, A0CTaTHEO0 YNepekeHuM.
A pesiki 3 Hux, sk Hanpuknag fl. FAxowtosa, A. pypes r1a
B. 3sepesa [23; 24], Bia3Hayaoun BaxIMBe 3HAYEHHSA Ki-
BUX OpraHismie B MiHEpanoyTBOPEHHI, BBaXai0Tb LLO izsio-
reHHi Ta natoreHHi biomiHepanu, ski cchopMyBanucs B Op-
radiami ioAuHU, He MOXyTb Dyt NpeaMeToM BUBHEHHS
reonoriuHUK HayK — MiHepanorii un biominepanorii. 3 ixHbO-
ro Mornsay, BOHW MOXYTb ByTh 0B'eKTOM BUBHEHHS Biono-
ril, MeauLMHA YK isvku, OCKINBKA He NpoALn MOBHWUY
reonoridnui Lukn. Ock yuTaTa 3 ix pobotu: "MiHepanono-
niBHI (hasw, AKi BUHWKAKOTL B Opraxiamax no xoly Hop-
manbHoro abo nartonoriyHoro metaboniamy, opmy-
JOTLCA K IPOMDKHWIA peaynbTar pyxy Matepii 8 GIonoridHuX
uuknax. [py UbOMy OpraHiamMn 3HaxoAATbCs B CTaHi iHTeH-
CMBHOMO Maco-, eHepro- Ta iHcopmayiitoro ofmiHy 3 Ha-
BKONUWHIM CEpPeoBULLEM, 3BUYANHO YCKNaAHEHOIO HepiB-
HOBaXHOK TEPMOAWHAMIKOIO HE3BOPOTHUX npouecis. MiHe-
panonodibHi YTBOPEHHR B XUBUX opraHiaMax iHILilTeCS
Ta BWM3HAYEK0TL NapamMeTpy i MexaHismu meTaboniamy, ane
He MiHepanoTBipHOrO CepedoBuLa | reonoriyHoi  hopmu
pyxy marepii, A€ KpucTaniyHi CTPYKTYpu MiHepanis, wWo
chopmyioTbCs, BifobpaxawTb X reonoriyHy icTopito 3a
ONOMOTOK  YHIKaNbHOI CUCTEMU TWNOMOPCHUX O3HaK.
BinsHe 3acTocyBaHHs MOHATTR "GiomiHepan' B Takid cuty-
alji He CTiNbKKY PO3LIMPIOE FOPU3OHTU MiHepanorii, CKiNbku
Jacmidye 17 chakTamh i KOHUenuiamu, npurHobntoyMK
BRAcHy cucTeMy 3HaHb. Ha xanb, e NOBHICTIO HaneXuTb
o motorpacii A. Koparo (1992) [12], hakTu4HuiA Bik akoi
Mae BifHOLWEHHA He A0 MiHeparorii, @ 0 MEAUUNHU i Bio-
norii". OCHOBHUM KaMEHEeM CMNOTUKaHHS Yy HassaHii npaui
A. Koparo cranu BuaHadeHi HuUM oB'ekTH [OCNIAKEHHS
Biominepanorii, a came OiomiHepanu Ta Opraxo-
MiHepanbHi arperatu [12].

Ha waw nornsa, Takuid nigxig 1. Axontosoi, A. py-
pesa Ta B. 3BepeBoi € B npuHUMNI xnMbHKUM, xouda © 3 TOI
NO3uLii, O CynepeynTb BUSHAYEHHIO MiHEPANY siK NpUpo-
QHOT XiMiyHOT cnonykn kpucTanidHol Bynosu. Aaxe MiHe-
panu MeTeopuTiB, MICRYHUX NOPIA Ta IHWUX KOCMIYHWX
NPMpOAHUX Tin CHOPMYyBANWUCH Le 3HAYHO Aansuie Big
Haap 3emni i ix TMNOMOPGHI 03Hakn He BinobpaxaioTs
KNacuUuHWX reonoriydux npouecis. Mepnuxun, BypliTiK,
kaycToBioniTM Ta iHWI KOPWCHI konankhu BioreHHoro noxo-
[IxeHHn cchopmysanuck abo B xveoMy oprakismi, abo € npo-
[yKTOM poakpucTanisauii Biomacu... 3BIACKH BUHUKAE gunema:
YW HanexaTb 0 MiHepanis (a BiATaK € NPEAMETOM BUBYEHHA
miHepanori) L, AABHO BiROMI NPUPOAHI KPUCTaNIUHI Ta amo-
pehHi XiMiuHi cnonyku. MpoTe Ha CbOTOAHI ANCKYCIA B NUTaHHI
NPO BIGHECEHHA YM HE BIAHECEHHF MiHepanis BiorenHoro
NOXOLUKEHHA BTPATWNA CBOIKO aKTYanbHICTb Ha KOPWUCTL Nep-
woro nornagy. TobT1o, AKWo B MiHepanorii 3apoAXEeHHS,
picT i pydHauis MmiHepanis po3rnNAAaloTLCs 3 NO3MUIA
3akoHie chiavkn Ta Xximii, 70 B BiomiHepanorii — Tak camo,
ane obOoB'A3KOBO 3 ypaxyBaHHAM GiOXiMiuRKX 3aKOHIB | 3a-
KoHOMIpHOCTe#. Buxoasun 3 usoro, Biominepanoris B Cy-
4acHOMY PO3yMiHHI — Lie PO3AIN MiHepanoril i 8iANOBIAKO
Gionoril Ta MeaMUMHKM, WO BUBYAE GioreHHi MiHepanu,
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OpraHo-miHepanbHi arperatu, npouecu Ta mexaH!3-
MW BiOMiHEPanoyTBOPEHHA, 1X MeauUHi Hacniaku. bi-
newe TOro, AEfKi ocobnueocTi BioMiHepanbHHUX B3ae-
Moaii npodpecop M. KOwkiH [21], HanpuKnaa, poarnsaaae 3
no3uUit BiTamiHepanoril — BYEHHA Npo MiHepanu Ta XuT-
15 M. Masnikoscbkuit [27], 3 ypaxyBaHHAM cneundiy no-
WMPEHHA Ta poni MiHepanis y KUTTEAIANBHOCTI op;ama:
My MIOAWHW, 3anponoHysas BUAINMTUA AK CaMOoCTIH1K
HAYKOBWIA HaNpAM MiHepanorito NMoAKHU. B aHrnOMOEHnj
intepnpetauii C. MoTanosa Ta A. HYurnuHuesa uen camiu
HanpsM Mae Ha3By XblomeHMiHepanoria [1 8). IHwWi ,qocnig-
HUKW HA3UBAIOTb MOr0 MEAMYHO MiHepanoricko (TepMiH
"MeauyHa MiHepanoris' y Aeulo iHWomMmy JHaueHHi 3anpo-
8aAWB Y HayKy KuTaicbknit BYeHWA Jli Xonr4ao B 1989 p.
Mpu ubOMy CRif 3a3HayWTW, WO POCICEKMA BUEHWA
B. Ceseprid Wwe y 1798 p. Buainss "nikapcbKy MiHepano-
rivo". [Jeuo BiAOKPEMNEHO BiA MiHEpanoyTBOPEHHA B
xusux cuctemax poarnsgae C. CaexeBud "opraHivHy
MiHepanorit” [19]. Y 6yab-akoMy Bunaky TEPMIH Biomi-
Hepanoria HalnoBHille O0Xonnie CyTHICTb, cneundiky,
oB'eKTM Ta MeToau AochiaxeHHs GioMmiHepanis, T06TO Mi-
HEDaNiB, YTBODEHUX XUBWMU OpraHiamMamu afio 3a X
y4acTio, y TOMY YWCNi B OPraHiami noavHw 3]

3HaYHOIO MIPOK CyHaCHOMY PO3YMIHHIO BiomiHepanorii
cnpusiB Baromui AOPOGOK YKPAIHCLKOI GiomiHepanoriy-
HOT LIKONW, sKa aocsrna ocobnueo 3HaAYHWUX ycnixis Ha
Mexi XX—XX| cT. 3asasku npausmM, Hacamneped, AokTopa
reonoriyHux Hayk, npodgecopa @. 3ysyka. Lin TEMaTWLI
®. 3y3yK NPUCBATMB Maimke 35 POKIE. Bigpasy x nicns 3a-
XUCTYy KaHAWAATCHKOT AucepTauii "®opMi 3HAXO[KEH-
HA HiKento B KOpi BUBITPHOBAHHS yneTpabasvtie" (1972)
y 1973 p. 3'AaBunace nepua pobota ®. 3ysyka y cnisasto-
pcTei 3 ®. Mamuypom [13]. 3ropom Hanonernuei Uinecnpsa-
MoBaHi gocnimkeHHs npotarom 15 poKiB [lanw BaroMmi pe-
aynbTatu. OBMiHIOIYMCE pesynbTaTamu Ta aoceigom 3
HWUMK  JOCNifAHUKaMK, 3'ACYBaAnochb, WO HaKONWU4eHO
Likasui aKTUYHWA marepian, siknA HeobxigHo cucTemaTu-
3yBaTM, BUKNACTW, AONOBICTU Ta 06roBOpUTH Ha NpeacTas-
HULIBKMX KOH(PEepeHLIAX.

Came ®. 3yaykom 3a MiATPUMKW YKPATHCbKOrO MiHepa-
noriunoro TosapwcTea y 1988 p. Byno iHiuiloBaxo npose-
[EeHHA nepLuoi pecny6nikaHcokot KoHepeHUil (BWI3HOI
cecii YKpaiHCbKOro MiHepanori4Horo ToBapucTea) 3 Giomi-
Hepanorii, npuceaYeHol 125-pivyio akagemika
B. BepHagcskoro, (Jlyubk, 1988). Yepes uoTMPW POKU B
1992 p. Tak camo Ha 6asi BONUHCHKOTO AEpXKaBHOTO ne-
AArorivHoro iHCTUTYTy imeHi Jleci YkpaiHku, nicns poana-
py CPCP y m. Jlyusky pigbynacs nepwa MmikaepxasHa
KOHdepeHUis "GiomiHepanorin-1992" Ak Bui3Ha cecii
YKpaiHCbKOro MiHepanoriyHoro TosapucTaa. [, HapewrTi, y
1995 p. y M. Jlyusky BigSynacs KoHbepeHUis Ha Temy
"Biominepanoria i meguyHa eKornoria Ta Haykosi aocni-
pxeHHs  naBopatopii  GiomiHepanorii,  Meauko-
SKOMOriYHOro Ta LWKINbHOro KaprorpadysaHHs'. Ha ui
KoHdepeHLii Gynu 3anpolweHi Ta BUCTynanu 3 A[orosigs-
MW AK BiROMI (baxisui-MiHepanoru 3 baratbox KpaiH:
0. MaTkoBCbKU#, B. MasnuwuH, M. tOuwkin,
1. Bopucetko, A. Monikko, Tak i MeOuKU-HaYKoBLi; npo-
tecopu I. babeHko, A. [aHiTkesud Ta iHwi [1 15]. Ornsa-
[aloYMCh Ha iICTOPUYHY peTPOCNeKTUBY, MOXHa ogHo-
3Ha4HO cTBepAXyBaTH, WO came ui koHdepeHUiT ganwn
MOTYTHIi nowToBx Ao akTuBi3auii GioMiHepanoriuuux
AocnigXeHb He Tinbku B YKpaiHi T2 nocTpagfaHcbLKoMy
npoctopi, ane # 3a ix mexamu. Came y 1995p.
®. 3yaykom Byno nepeabaueHo ManbyTHi poasuTok Bio-
MiHepanorii y TpbOX  MaricTpanbHWx  Hanpamax:
1) BUBYEHHA BioMiHepanbHUX YTBOPEHb MUHYNUX reonori-
YHUX enox; 2) AOCNIAKEHHA isioreHH!X i naTtoreHHux
YTBOPEHb Y XUBOMY OpraHiami (B LUMPOKOMY PO3YyMikHi

3) po3BUTOK GioTEXHONOMA Ha 3acapay

b0r0 CMOBR o Ha wani, nicns 1995 p. I 8 Nlydeky
6|(')M“:1ip;imax yipaiHu noaibroro poay KOHDEPEHLii g
Ev:::JaquY [OMIHGHTHY GioMiHEPANOTIHHY Tematuky ye
r]pOBOﬂVIn!ACb- HCTATYEMO, O MOYMHAIOHU 3 CepefuHy

HEW'CT; :Zp.aaxmmsimi HiomiHepanoriuHi koHtepey-
90-x pokie VM) MipKHApOAHOrO piBHs BiADYBannce Ha 6as
yii (ceminap + Komi HL YpB PAH: "Minepanoris i wur-
lHC.TMTyTy reonor!;gga) "Mineparnorisi i XuTTs: BioMiHepa-
il .(C“KTMBK?,?'CMHMéKap 1996), "CTpyKTypa i eBontouis
nbH romonorii éai " (CMK';'VIBKap, 1997), "Mixepanoris i
M'HBP?”‘?”OTO a;ZHi romonori” (CvkTuskap, 2000), "He-
Wﬁ?én?ﬁh;;ecz% TBEPAO! MiHepaanoT peyoBuHN" (Cuk-
:ﬁgﬁap. 2001), "Byrneub: Mi_H‘epanoriﬂ.“ reoxiMmis U Kocmo-
cimis" (CvkTuBkap, 2003). IHiLiaTopom IX nposeaenHs bys
BuaaTHWIA POCIACHKAA MiHEpanor, AVpeKTop IHCTUTYTY reo-
norii Komi HU YpB PAH, akageMik PAH, ﬂpoqaecop, LIOK-
TOP Feonoro-MiHepanori4Hux HaYK'M. FOWKIH. | ue nepepa-
XOBAHO NMILE MPKHApOAHi HayKoBi opyMM, K Gynu npo-
segeHi y M. Cuktuskap, B [HCTUTYTI reonorl'l_'. Kpim Toro, y
2002 Ta 2005 pp. einbynocs pei MixHapoAH Hapaak 3 op-
raniuHoi miHepanorii, 8 CankT-Metepbyp3i Ta 1eTpo3aBoa-
cbky, y 2002 p. B Mocksi BiaBynuch 42 HayKoBi YMTaHHA
im. B. Bepraacskoro, y 2005 p. B HoBocubipceky — MixHa-
popHa Hapaaa "ToXoMKeHHHR Ta esontouis biochepu” Ta
psA IHWKUX HAYKOBUX cdopyMis, AKi aanu HOBUW BigqyTHWA
iMNynbC Po3BMTKY BiomiHepanoril.

M. KOLLKIH Ha Lmx Haykoeux dopymax Bys He Tinbk4 op-
raHiaaTopoM, ane # akTMBHUMM Y4acCHWUKOM, 3anponoHysas
HoBi Hanpsamu B BiomiHeparnorii, a caMe BYeHHSA Npo Biomi-
HepanbHi B3aemopii, rinoTesy abiorexesy Ta BITACUHTESY,
Teopilo MiHepankHOro opraniamobiosy (syrneBoaHesoi
KpucTanizauii vTTs) 3 NO3WUiN HaMHOBILLMX [OCAIHEHb
Miepanorii Ta Gionorii HaHopieHa [21]. Xo4a Ha CbOroaH
NUTaHHSA 33POAXEHHA KUTTA Ha 3emni Ta ponb KpucTaniy-
HOT CTPYKTYpU MiHepanie y iHiLiloBaHHi CUHTE3y CKnagHuX
OPraHivHiX Monekyn Takux, sk Binku Ta HYKJIEIHOBI KMCNO-
TV € AWUCKYCIAHWMY, 3anponoHoBaHi M. FOLWKiHMM HOBI Nif-
X0AM AO MOACHEHHS LMX heHoMeHiB ¢ Be3ymoBHO Haasew-
::”2:0?$::?ﬁéx~ tOWKIHY HanexwTb 3aranbHoNPUAHATA
il ) Gloie ac?]lkaulﬂ 6{0M|H‘epanl_e Ha B reHeTMuHIX
MOBaHi B XWBUX gpr:r-i?apraH.HMM‘A2).6'°M'“9pa”“- caop-
Hi 033 OpraHisson: 4) rg‘ax,.3) 610M1Heganm, gd)opn1oaa-
ranismu; 5) Giominepa o e R YPPI L T
cranisaLii Ta xiMiHSM;l:;emo YTophiilics BHacHapkIEL:
HU; 6) GiomiHepanu, wio CSJELBMOP:HE i
nisauii Giominepanoipis [22] uﬂyximm AEBAAKY KPUSIE?
AKWA BENMKNNA HOPMaLiRHHI acudikauis 3aC8IANY¢.
Panoris, fe KoOXHW W\ NpocTip oxonnioe GioMiHe:
Bremamn wo Bumar;emi?s:w“ TV Blasneyaerses R0

Y ueit Lo Oro BUPIWEHHS.

NOBHUM YuHom y Llapmﬂ ::g”:{ Bynu ckonuenTposaHi 1O-
PanoyTBOpeHHs B opraiami TNIKEHHA NaToreHHoro MiHe-
3BMYaIiHO mmpoxuMp 13MI NoAnHU, Lie nuTanHs € HaA-
IMiHN B KiCTKaX | vt OCKINkKM BOHO Oxonnioe naTonoridH!
pa, octeoditu, o YOax nioaukm (kapiec, chnioopos, noAd!”

 OCTEOKNacTH Tow|o), kamiHHa ceuocTaTeso!

CUCTEMM, XKOBYHU .
X X WNaxi
3anoau, 3y6Hi kamenwi B, CNMHHUX 3ano3, nigwnyHKkoso!

YTBOpEHHA B chnHaxKaME.!H' o4edt, Gionitu nererb, HOBO"
3NOAKICHUX | He 3nosi MA3ax, 3okpema cepum, MOKY.
UMX NaToreHkHmnx chBmKICHMx NyxnuHax towo. CepeA Y&
nexo KOHKPEMeHTaMOPEHb Hanbinbwy ysary Gyno npva”
wnaxie. Y Pocii yum CmoTaTeacl cuctemi Ta XOBHIY
BULearananux M. 1oy, MUTAHHAM HarBinswol ysarw, P
Ainsnu A, Monienko 1 KIHa [21; 22] va A Koparo [12), NP

71 H. Nansumk [16), B. Karxosa (1]

LbOro cnosa);
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Y uew vac B YkpaiHi 3 6iomivepanorii natorenHux Gio-

MiHEPanbHUX yTBOpeHL BYNno 3axuuleHo ABi kaHauaaTceki
ancepraui’ 1{999 p. B. lskis "MikpocTykTypHa Byaosa o-
BUHIX xaMIHHIB Ta ponb dpakTansHoOI KpucTanisayji y ix
cpopmysanHi” [4], y 2001 p. C.KapypiH "MapareHetiuni
acouiaull MiHepanis | OHTOreHisi opraHo-MiHepanbHux arpe-
raTiB Y HUpKax niogen” [10].
_y HepaHi 2005_ p. . 3y3yK 3aXuCTue [OKTOPCLKY Aucep-
Tayitc "Mirepanoria ypanitia". Lin pobora, 2 Tarok BUGala o
2002-2004 pp. TpuTOomMHa MoHOrpadis ly YOTUpPLOX KHK-
rax) ®enopa Bacunsosuya 3yayka "MiHepanoris ypani-
Tig" [6-8], Gea xoaHoro nepebinbuwenHs Hanexars Qo
r_ifane_g:xecmqu:‘ Hagirb enoxanbHUx nogift y po3suTKy
Ciominepanorti B Ykpaiui. YHikanoHicTs Lici poboTi nons-
rae HacaMnepen y BCeOXONMnBaKoCTi Aaxoi npoBnemaTiiu,
YHIKABHOMY thakTuyHoMyY MaTepiani, 3ibpaHomy npoTarom
noHan 30-niTHLOro nepioay AOCMIAKEHb, CHCTEMHOMY aHa-
N3t BENETEHCLKOrO Macuey NiTepaTypHUX AAHWX, HAYKOBO
0br'pyHTOBaHOMY AOKA3i BNNMBY COLIanbHUX Ta eKonorivHmuxX
anHm_dB Ha Npoueck KaMeHeyTBOpeHHR (cknag i cTpykTypa
KameHiB) y CeHoBWAIMbHIA CUCTEMI NIOAVHW 33 TakUMK na-
pameTpami, AK NOKani3auis KamMeHEYTBOPEHHA (HWKHI K
BEPXHI CE4OBMAINbHI WwnsAxu), nepioaw Yacy (XIX ta XX c1.),
BiK (QOpocni, A4iTv), cTaTeBa o3Haka, reorpadiyHi BiAMIHHOCTI
perioHis,

Takui NopiBHANBHUA @Hani3 CTATUCTMUYHUX AAHWX MPO
BIKOBWI | CTATEBUIA LIEH3 XBOPUX PI3HWUX KpaiH €Bponu, Aail,
Adpuku, AMepuiu Ta ABcTpanil nokasas, wo B XIXcT. i
paHille XBOPINW B OCHOBHOMY Q4iTV, MNPU4OMY YOMOBIYOI
cTaTi. Hegyra crtocyBanacst 30eBinkworo HWKHIX Ce4oBKUX
WAAXi8, ToAi AK y XX cT., ocobnueo B Apyrii AOre nonosu-
Hi, xBopitoTe aopocni 3geBinbuoro y Biyi 40-60 pokis, npu-
YOMYy NepeBaxHOo 3 NoKanilauielo KamiHHA y BepXHiX cevo-
BUX WNAxax. KinbKicTb XBOPMX YOMOBIKIB i XIHOK B €KOHOMI-
YHO PO3BUHEHWX [AepXaBax 3PIBHOBAXYETLCHA, TOAI AK Y
cnabo po3BUHEHWX KpaiHax ue cniBBIOHOWEHHA Konuea-
eTbCA B Mexax 1,5-2,0. MiHepansHUii crnag Takox 3miHio-
£TbCS B 38'A3KYy 3 COUianbHUM CTaHOM cycninbcTea, To6T0
33 HU3LKOTO JKUTTEBOTO PIBHA Nepesaxac ypaToBe KamiH-
HR, @ 3a BUCOKOro — (hocthaTHO-OKCANAaTOBI YTBOPEHHS, WO
BuAHO Ha npuknagi CLIA, HimeddnHu Ta iHLLIAMX po3BUHE-
HUX KpaiH €sponu. 3acToCyBaBLK AK KNACUYHI OHTOrEHI4HI
MeTOAW, TaK i PeHTTeHIBCbKI, |Y-cneKTpoCcKoniyKi, TepMIdHi
Towo, ®. 3y3yKkoM BCTAHOBIEHI HanMOLWWPEHILWi TyUNK ypa-
NiTiB, WO CKNaA4aloTbCA 3 Pi3HUX CniBBiAHOLWEH OKCanartis,
coccparia Ta yparis. Ocobnuso 8 poboTax ®. 3ysyka Bpa-
Xae 0B6'EMM Ta AKICTb OHTOTEHIYHWX AOCHILKEHE YpaniTis.
Cepea HUX PO3PI3HAKOTHCA cqaepoip,oniTgai ccheponity,
BiaKkpUTi AeHApUTONOAIBHI ccheponiti, oonitu, BracHe 3e-
pHuCTi arperatu. [JocuTth 4acTo BOHM BIA3HAYaIOTLCA Hep-
ryBaHHAM Pi3HWX CTPYKTYPHUX MOTUBIE. Ha,qaamqawuo Ba-
WITMBUM BUCHOBKOM GiomiHepanoriyHux pobiT ®. 3yayka €
Te3a npo Te, WO kpucranisauis KameHeyTBOPOBanbHUX
GiomiHepanis AK iHAWBIAIB, TakK i arperaris nianopsakoBy-
ETbCA TUM e 3aKOHaM, Wo i B reonoriyHux ob'exTax, ~T061‘_o
chopMyloTbCS iHAMBIAM Ta arperaTn Yy BUINAAl ABIUHUKIB
chepoifonitis, AEHAPUTIB, poaemonognﬁﬂmx 3pOoCTaHb.
BinaHauaeThbcA 3Ha4yHa ponb y (HOpPMyBaHHI CE4OBOro Ka-
MiHHS1 MikpOOPraHiamie, konu BiabyBaeTsCs ncesaoMopgHe
3aMillieHHs yeaeniTy 1BeniTom.

~ QoA

TaK_MM YMHOM, @Hani3 po3suUTKy BionoriyHoi MiHepanorii g
YkpaiHi Bkasye Ha Te, L0 HWHI Halwa Aepxasa Nociaae Yine-
He Micle B CBITi. YKpaiHCbKi HAyKOBL{i JOCAINW Baromux pe-
3ynbTarie y AOCNiAKEHHI NpoOUECis naTorexHoro bioMiHepa-
NOYTBOPEHHA B OpraHiami ntoauHu. HaransHow npobnemoto
€ NPOBEAEHHA PerynApHUX, i3 NeBHOK NEPIOAMYHICTIO cne-
uianiaoBaHux BioMiHepanoriYHMX HayKoBUX KOHGEPEHLR,
aHanoriyninx 4o Tux, wo Gynu y 80—90 pp. Ha 6a3i BonuHck-
KOrC ACpaBHOrc  yHisepcuteTy im. Jleci  Yxpainku y
M. Jlyubky. Lle BWI3HI 3acigaHHA YKkpaiHCbKOro miHepanoriy-
HOFO TOBapWCcTBa YW CWUMMO3iyMiB, Hapah, CemiHapis, Wo
NPOBOAMNUCL B OCTaHHI POKM Nia erifoto aupekTopa [HCTu-
TvTYy reonorii  Komi HU YpB PAH M KuwkiHa vy
M. CHKTHBKapI.
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EBOMIOLIA METPOXIMIYHOIO CKNARY FPAHITOIAIB YKPAIH T

o | AKi MapXyromscs 8idnoei
Ha kinbricHomy pieHi eudinero oxkpemi emanu 2paHimoymeopeHis Ha YHpaiHCbKOMY wurmi, sHi MapKY A 810M08i0Humy tbop.
Mauyiamu nopid.
At a quantitative level separate sta
formations of breeds are aflocated.

ges of formation jf granitoids on the Ukrainian Shield which are marked by comespongin,

MeTa AocnipkeHb. Buknaa martepiany. Buayeyyy
eponioUii rpaxiToipHoro MarMaTuaMy Ha pi3HMX eranay
{i0r0 pO3BMTKY, NOB'A3EHUX 3 OKPEMUMYM TEKTOHO-Marya.

BeTyn. Binomo, wo 8 4okemBpifichki icTOPIl 3EMHOI
xopu YLL| Big nouaTKOBUX CTaAiit hopMyBaHHS | A0 nosHOI
KOHCOMiAAUii 3Ha4YHa pONb HaNEeXWTb rpaHiToiAHUM Nopo- -
A3M, Ha 4acTKy sKuX %punanae no % 'z‘?(Hboroﬂoﬁ'emy. ﬁe TMYHAMW  LMKNamMu, NPUCBAYEHE UE AOCTIDKEHHS. [lng
o3Hauae, Wo Ha TepuTopii YL Mas Micue BENEeTeHChKWA 3a LbOro METOROM ronoBHUX KOMMNOHEHT Yy PEXMMI kopens-
CBOEK TPUBANICTIO MeraeTan rpaHiToOiAHOrO Marmatuamy, | WiHOT MaTpull (R-meT0a) AOCNIAKYBANNCE 33KOHOMIpHOC:
AKAT B ICTOPIT WWTa Binble He nosTopvacs, OcoBaMeicTo | Ti POANOAINY CEPEAHbOro BIICTY e a

usoro Meraetany Gyna aMina XiMIYHOTO, OTXKE, 1 PEHOBUH- pi3HMx BUaxX rpaHiToiais YIU. fo aHanidy 6yno 3anysexo

HOFO ckNagy nopia y 4aci. Xoda Ui 3MiHu A BinOysanuce opwriHanbHi Aadi 3 ximiyHoro cknagy 13 OCHOBHuWX Bugis
rpaniToigis YU (tabn. 1).

MOCNIAOBHO, ane Manu He NOCTIAHUA, a NepicAuYHuA Xa-
paKkTep, L0 BM3Ha4arnoch, Hacamneped, [AWCKPETHICTIO
NDOTIKAHHY CAMOTO MArMATUYHOIO NNOLILCY.

Ta6auys 1.CepeaHii XiMiuHKiA CKNa OCHOBHUX BMAIB rpaHitoigHux nopia YKpalHCLKOro Wura, % Macu

b Mopopu Si0, | TiO; | Al 0, | Fe.0, |FeO|MnO|MgO[CaO|Na;O [K,0| P;Os [H.Q BMMN|{Cyma

55.00|1.07 |16.30 |3.55 |5,96[0,17 |3.87 [6,70[3.46 [1.80[0,43 [0,11]1,25]99.67
60,93(0,63 [17,09 12,17 |3.930,10 2,56 |5.08]4,10 [1,90{0,23 [0,06[1.1 [39.87
61.01]0.74 |16,34 [1,05 |5,38]0,12 |2.83 |5,06]3,90 [1.97/0.26 [0.13]0.89198.79
64,94]0,52 [16,53 [2.00 [2,85|0,07 [1,73[4.12]4,13 |1,95]0,19 [0.10]0.10(99.22
70,03{0,27 [15.59 [1.10_[1,76]0,04 |1,08 |3,06[4,65 |1,53[0,09 [0.08]0.66[99.93
66.26/0,56 [15,70 {1.27 [2.92[0,07 [1,58 [2.77]3.66 |3,82]|0,21 |0.09]0,99]99.88
70.27(0,38 [14,75 [0,79 _|2.34[0,03[0.90 [2.27]3.22 |4.00]0.08 [0.10]0,78[99.52
71.19[0,32 [14,39 0,71 |1,98]0.04 |0.65 [1,61]3.30 |4.69]0.10 |0.13]0,76 |99.87
74,60[0.10 [13.74 |0,30 [1,21]0.03 [0,26 [1,33]3.30 [4,24]0,05 |0,10]0,63 |99.89
: 3t 68,17]0,63 [13,54 [1,94 |[3.62(0,09 |0,63 [2.15]3.16 14.760.13 [0.190.83]99.65
11 |Tpawitw panaiei (24) 71,28]0,33 13,47 |1,23_[2.40[0.04 [0.33 |1.52]3.03 [5.45]0 09 0.08]0 72 |99.20]
12 [T parimn panaxisinoaiGri (21) _ [74,15[0,24 [12,35 10,79 12.01]0,03 [0.46 [1,01 2.86 151300 05 10.090.59 [39.07]
13 |Cy6nyxHi rparity (86) 73.47{0.22 }13.00 {104 |169]0.04 [0,34 |0,85|3.24 |5.08(0.08 0,1210.64 @

1 |Dioputu (15)

2 |Ksapuosi gioputy (14)
3 |Enaepbitu (7)

4 |Towanitu (31)

5 {MnariorpaHiTy (95)
6

7

8

9

panoaiopuTu (63)
YapHokiTy (16)
HopmanbHi rpaHitv (250)
Neiikorpanitu (26)

10 [FpaHocieniTu (35)

NMpumiTka: Ludpy B fYXKKEX — KINbKIiCTb aHaniais.

Pe3ynbTaTu MaTemaTudHol 0Bpobkw NeTPOXiMIYHNX
AaHWX BUHECEHO Ha (hakTopHy Alarpamy B KOOpAWHaTax
F.—F, (pvc.1), BHECOK sKAX Y 3aranbHy Aucnepciio
cknas, signosigHo, 79,3 i 15,0 %. Cnocib rpadiyHoro
300paxeHHs Y BUrNAAi QIrypatmeHuX TOYOK XimiyHoro
cknagy nopig A03BOMUB po3ginuTu rpanitoign YU 3a
BiAMIHHOCTAMM X KPEMHEKNCINOTHOCTI-OCHOBHOCTI W NyX-
HOCTi Ha TPW MOPIAHWUX eBONOLIAHUX pAan. 3oKpema,
eBONIoLil0  KPEMHEKVCNOTHO-OCHOBHUX BNacTUBOCTEN
rpaHiToiAiB XapakTepnaye haxkTop F1,_ Ha Lo Bkasye no-
AApHa acouiauin NeTPOreHHUX okvcnis y voro cknagi, a
came: Si0, i3 NO3UTMBHNM (PAKTOPHUM HaBAHTAXEHHAM i,
signoeigHo, Ca0, MgoO, P,0s, MnO, TiO,, FeO, Fe,0;
(HaBepeHo y NOPAAKY 3MEHLWEHHS aenqumuw IXHBOro
HaBaHTaXEHHRA) 3 HeratmeHUMU. Esontoyifa Ny»HocTi Bi-
pobpaaunack y dakTopi F2, A€ npomCTganeHi Taki oKuc-
s, sk Na,0, AlL,Os3 (nosuTuaHi axTopHi HaBaHTaXeHHSR)
i K,O 3 HeraTUBHVUM 3HaKOM (haKTOPHOTO HABAHTAMEHHS,

TyuM CaMvM Ha KinbKiCHOMY PiBHI OTPUMaHO Harnsa-
He NiATBEePAXEHHA TOro, WO npouyec hopMyBaHHA rpa-
HiToigie YLl| siaBysasca He NOCMIA0BHO, @ PO3BUBABCA
UMKNiYHO. Ha ue BKasyloTb BUAINEH! EBONKOLIMHL pRan
rPaHITOIgHNX nopig, sk came 7] cbit«:ytom_coﬁo;o TPK
KPYNHUX €Tanu rpaHiToyTBopeHHA Ha YL ai 3miHoto ix-
HBOFO PEYOBMHHOO CKnady B YaCi 3aNexXHo BIA xapak-
Tepy BUXiAHOrO MarmaTuamy. Tak, ANA paHHbOro etany
XapakTepHum € YTBOPEHHA nopig nnariorpaHiToigHoro

sgg‘iyh;‘:ﬁ!rﬂ F:wa NPUCYTHI AiopuTy, eH,qepﬁim kaap-
o e OHaniTh, Nnariorpakity. GirypatweHl TON-
Cknapy uwx nopig NocnifoBHO 3MIHOWTE
$3Ha OAHy, yTBop.!mouu ELMHWIA TpeHa y Hanpami no3-
xa;';ﬂgp'::”“ oci Fy. 1Ba HacTynHux psau nopia. sk
YTBOPEHHRA y:'o Tb, cepenHin 1_33KmquMﬁ eTanu rpaxITo
npe;gcm\!ane..q'a LuTi, Ha Bigmivy Bin nmonepeAHsCr
ManbHoi (r z; KWCAMMK rpaHiToigamu, BiANOBIAHO, HOP-
TpaHiTh) | ;?, HO.mopuTMr YapHOKiTW, rpaMiTW i Nenke
panakigi cyaiBMmgHo' NYXHOCTI (rpaHoCieRiTH, rpakim!
Ak Bl;l.qu ?m' PaHITW, panakisinoAioHi rp_am'rm
Huiauii nopm'nnm?”e“' TPEHAW NEeTPOXIMINHOI ancpepe
Tolais YU i ariorpaniToigHoro pagy i Kuciwx par”
HOLLEHHIO go ﬁp.'a"’?'o“cfl CBOEK OpicHTaLielo MO BI,J‘
A maiixe cysngl F1: kpyTiwoio gns nopia nepwor PRAY
MpunyckaeTse PanensHoto fo el ans ocTaHHIX ;1530‘_
rpanitoigis a A, WO Taka smina B opickTaull TPERAC
woro noa'naaiyror-o Ta TpeTtboro psAale BIAHOCHC nep
KOpU y 38'A3k a 31 cTpykTypHOlo nepebyacBor 3eMHO
a0 Doamapyggs 1T cuaniaayicto Lle, 3okpema. npuggeﬂﬁj
NS cmaAO:HRGSEMHO'I' KOPM Ha ggea pi3Hi 3a MiHeR?
HO rpakiToigamu oGonoHkm, sk npegcrasner BIANOH
Fa b Hcepeﬁlm.-.t)ro 1 kucnoro cknagay il
rPaHiToyTBOpeHH € BUHWKaE Cymisy, wo ocTanHil &
3UBHUM | "apamﬂ Ha YLl aa cmoero NP®PoAOIO € IHTRY
nopia, sk rpa EPU3YETLCA NORBOK TakMX CyOﬂy-‘h’“"‘t i
§ PaHocieHiTh, rpaniti panakisi, panamwnﬂﬂ‘{‘ !

arg
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Hi rpaHiTK, GesnocepeAHbO NOB'A3aHUX i3 npouecamu
TEKTOHO-MarmaTu4HO! aKTuBisayii. Takox € nigcrasu
BBaXaTh, Ulo 3 TMA nos'r3aHe HOPMyBaHHS HUIKK MO-
PIA APYroro neTpoxiMiyHoro TpeHay. Nuwwe rpaHiToigu
NePLUOro eBOMILINHOTC psAyY 3a CBOIM NOXOAXEHHAM €
30e6iNbLIOro ynbTpamMeTaMopdiyHumm YTBOPEHHAMMW.
AHani3 reonorivHoi Noavuii BUAiNeHux nopiaHux paais i
IXHIM PEHOBWHHUIA CKNag CBIAYaTL, NO-NEpLE, WO BOHW €
NOCNIAOBHUMK  pepuBaTamu, BIANOBIAHO,  OCHOBHO-
CepeaHbOl, KMCNoi 1 CybnyXHOT BUXiaHMX Mmarm; no-gpyre,
NPO 3HaYHy ponk Kaniw, a Takox SiO;, fKa NOCKMIETLCS B
yaci il psdy A0 psAy; no-TpeTe, npo, VMOBIPHO, pi3Hy
runnHy IXHbOTC (hOPMYBaHHS; BUETEEPTE, NP0, MOXIMED,
BIKOBY NOCMIAOBHICTL CTAHOBMEHHS OCHOBHWMX TWMIB rpaHi-
Toiaie YL y mexax nopigHoro PAAY, @ TaKoX i MidK HAMMW.
T‘aKe NPUNYLEHHA NO3IBONAE CKNACTU yHIBEPCaNsHUA paa
BIKOBOI NOCNIQOBHOCTI MPaHITOIAHWX NOPIA, PO3MICTUBLLM iX
BIANOBIAHO A0 BUABNEHWX EBONIOLIAHUX pAsiB: (piopuTn —

o Al20;

KBapuosi AiopUTHU — eHaepbiTi) — ToHani™ — nnariorpanitv
— IPaHOAIOPUTH — YapHOKITW — rPaHiTM — NefkorpaniTn —
rPaHOCIEHITH — rpaHiTK panakisi — (CybnyxHi rpaHitu — pa-
nakisinogibHi rpaniTh). ¥ ayxku yknaneHi Tunu nopia, Biko-
BE CMiBBIAHOLIEHHA AKX BUKIIMKAE CYMHIBM. Y nepliomy
HabnwxeHHI HaBedeHWA pAa Moxe ByTh KOPUCHUM Y npak-
TUUi reocnorivHux pobiT, ocobnueo B Tux BuUNaakax, Komv
BeanocepeHi CNOCTEPEXEHHS KOHTAKTIB MOPIL HEMOXJTMBI,
abC caii KOHTaKTH YCKNBAHEHI HaKNaAEeHViMA NpoLecani.
[MposegeHa anpobalin UbOro yHisepcansHore psagy BiKOBOI
NOCTIA0BHOCTI NOPIA ANA OKPEMUX iHTPY3MBHUX KOMMNNEKCIB
nokasana noro 3HaqHy 3B6iXHICTb 3 reonoriYHUMKU SaHUMK.
[paBoMipHICTs BUAINEHHR LbOro pagy niATBEPAXYOTb
Takox i fJadi  i3oTonHoi  reoxpoHonorii.  3rigHo 3
M. Wepbakom Ta iH. [9], penepHUit BiK rpaHiTiB XUTOMUPCh-
Koro komnnekcy ctanoeuts 1990 MnH pokie, a nnariorpai-
TiB — 2080 MNH poKis, WO He CynepeynTb IXHbOMY PO3Mi-
LieHHIO B HaBeJeHoMy psagi.

8 F2

eNa;0

Puc. 1. liarpama 3HaueHb 1-ro Ta 2-ro ¢hakTopis XiMiYHOro cknagy OCHOBHWX BMAIB rpaniToianux nopia YL
MPUMITKKA: PUMCLKUMM Luhpamm NO3HAYEHO HOMEPU rPaHITOIARKX pAAis;
Ha3BM Nopif 3a Ix NopAAKOBUMHU HOMEpaMKu QUBHUCL y Tabnuui

BianoBigHO 40 O3HAYEHWX eTaniB rpaHiToigHoro Marma-
TM3MY aHania reonoriYHol NO3uUii BUAINEHNX NOPIAHUX PA-
[iB Yy BepTMKanbHOMY poapisi 3emHoi kopu YL nossonse
TaKOX HaMmiTUTWU chopMaLiiHy HaneXHiCTb 40CNIAXYBaHUX
KOMMNEeKCiB, BUXOARYM 3 TXHbOro acouiaTBHOTO NOPIAHOTO
cknagy. Tak, Ha paHHbOMY eTani rpaHiTOyTBOPEHHSA Ha YLl
(eHaep6it-nnariorpaHiTHoMy) BuAiIneHo Agi (popmauii no-
pia: enpepbiT-(4apHokiToBa), AKa NpeacTasneHa rpaHiTol-
Aamu ra#BopOHCHLKOro, NITUHCLKOrO, TOKMAaLLKOro KoMnne-
KciB, i AiopUT-TOHAMIT-NNariorpaHiTHa y cknaal NpoBIAHMX
NeTPOTUNIB TETIIBCbKOro, 3B€HUrOPOACHLKOrO, IHryNeLbKoro,
AHINPONETPOBCLKOro, CYPCLKOro, CaKCaraHCbKOoro, WeBYeH-
KIBCBKOTO, OBITOMHEHCBKOrO, KapaTiLbKOro rpaHiToiaHux
KoMnnekcis.,

XpoHocTpaturpagivyHo BULLE MOro 3MIHIOKTL OpMy-
BaHHA eTany rpaHoAiopuTis | HOPManNbHUX rPaHITIB, AKUA
XapaKTepuayeTbCA ABOMA TPaHiTOIgHUMKU hopMauismMn —
rPaHOAiOPUT-TPaHITOBOIO Ta rPaHIToBOW. MMopiBHAHO 3 ne-
PLWMM CTAaHOBMEHHA TrPaHITOIAHWX KOMNnekcia Apyroro
eTany npoXoAWNO Y 3HAYHO BYX4OMY BIKOBOMY Aianasoi.
Binbw oaHOPIAHUM € TaKOX iXHIW NopinHui cknag. [o rpa-
HOAIOpUT-rpaniTHOI chopMauil BIAHECEHO Taki KOMNNEKCM
XUTOMMPCLKMIA, BepandiBCbKUA, ralCMHCBKWIA, Kiposorpaa-
CbKWA, JEMYPWHCHKWIA; A0 rPaHITHOI — YMaHCbKUA, CTaBu-
LWAHCbKUA, MOKPOMOCKOBCbKWWA, TOKIBCbKWWA, CanTu4aHChb-
KW, aHaaonbchbkmit. Cepen HasBaHuX BiA3HAYMMO NiasM-
LeHy NYXHICTb rPaHiTiB TOKIBCbKOrG KOMNNEKCy, ska € n-
e pesynbTaTtoM NPOsBY Mi3HIX NPOUECIB IXHLOI IHTEHCHB-
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HOI KaniwnaTuaauii. TUM CaMWM 3HIMacTbCH MPOTMPIYYS
WoA0 TXHLOT hopMaLifHOT HAaNEeXKOCTi.

_ TperTin, i oCcTaHHiW, eTan rpaxiToyTBOPEHHR, AKUA MaB
Mmicue Ha Teputopii YL — MOHUOHIT-CigHIT-rpaniTHua. Y
MeXax UusOro eTany BWAINEHO ABI rpaHiTolaHi chopmauii —
MOHuOH‘lT—CiCHiT-FpaHiTOBa ¥ MOHLIOHIT-CigHiT-panakisirpami-
To-rpaHiToBa. MNeplwa npeacrtasneHa rpaHitoinamu bykuH-
CbKOTO, OCHWUBKOTO, KWLUMHCBLKOTO, HOBOYKPAIHCHKOMO
xniboaapiBCLKOro KoMMnekcis, Apyra — KOPOCTEHCbLbKOrO,
NepXaHCbKOro, KOPCYHb-HOBOMWUProOpPOACHKOro, NiBAEHHO-
Kanb4ULBKOro, Kam' aAHOMOTULCLKOTO.

XapaKTepHo, w0 y BepTukansHomy poapisi YU y pis-
HUX Merabnokax rpaiToiaHi hopmallii 3MiHIITLCA 3 no-
CNIAOBHOK 33KOHOMIPHICTIO (3 TIEK YU iHLIOK NOBHOTOID),
wo an,_nnosip,HMM YUHOM Y3roaXyeTbCs 3 IXHbOK reoXpo-
Honoriet. Bip._aHaqaeTb(:ﬂ nuiwe ABHUA BIKOBWA ONCOHEHC
y 800mnH pokis Mix HU3KOI0 OAHOTUNOBUX thopMaLlilt rpa-
HiToiaie Cepeatboro MNpUAHINPOB'S Ta iHLWMX, HE3ENEHO-
Kam'sHux, merabnokis YL,

Haibinsw paHHs engepbiT-(yapHokiTosa) dopmais vy
CepeaHbonpuaHinpoBCcbkoMYy MeraBnoui 4YiTko He MposB-
neHa (CnaBropoAcbkvia Kommnnekc). Ha Teputopii [JHicTpos-
CbKC:)—BYSbKOI’O Ta [pwasoscbkoro merabsnokis acouiaudis
nopig uwiel hopmauii yTeopioBanack y BiKOBOMY AianasoHi
2730-3650 mnH pokis [2; 11].

CTaHoBMNEHHA HACTynHO! AiopuT-TOHaniT-nnariorpaxi-
Tosoi chopmadii sinbysanoce y CepeaHbonpuaHinpos'i y
npomixky 3200-2952 mnH pokis [3; 10]. Ha Teputopii iH-
wwux merabnokie YL — 2070-2909 mnH pokis [4; 1]. Pagio-
i30TONHUA BIK rpaHiToifie rpaHoAiopuT-rpaHiTosol dopma-
Wi CepegHbONPUAHINPOBCLKOro Merabnoky 3HaxoAvwTbCA 8
mexax 2900-3000 mrH pokis, Ha pewTi Merabnokis —
2020-2110 [9; 7], a nopia dopmauii HopMansHUX rPaxiTis
— 2815 [9] i 1990-2050 (2130) mnH pokis [9; 8] 8iANOBIGHO.
dopMyBaHHA rpaHiTOIAiB ABOX ocTanHix cdopmauin (MoK-
LIOHIT-CIEHIT-TpaHiTOBOl  Ta MOHLOHIT-(CIEHIT-panakisirpa-
HITO-FPaHITOBOI)) 3 i30TONHUM BIKOM 1999-2037 [8; 10] i
1720-1800 mnH pokis [3; 9] BianosigHO NOWWPEeHi nNuue Ha
TepuTopii AEKIMBbKOX HeaeneHokam'sHux Merabnokis YL i
He BusiBNeHi Ha CepeAHbONPUAHINPOBCHKOMY.

TakuM UMHOM, HE3BaxXalouu HasiTb Ha NEPEeKpUBaHHA
ANA OEAKUX TPaHITOIAHWX chopmaLiit  IXHBOTO i3oTONHOIO
Biky, LL|O 3yMOBNEHO He TiNbKY BiACYTHICTIO PENepHOro Aaty-
BaHHS, @ 1 MOXIMBUAM iX BIKOBMM CNOB3aHHAM MO nateparni,
reoXpOHONOrivHI AaHi NIATBEPMKYIOTE NPaBOMIHICTL BUAL-
neHHs OxapaKTepuaosaHux nopinHmux dopmauii YL

Y Cceolo Yepry, Npouec rpaHiToyTBOPEHHSA B Mexax Ko-
XHOrO 3 eTanis NonepeaHbO MOXHA PO3AINUTH Ha ABI CTa-
Aii, Ha Wo BKa3ylTb opmyBaHHA signoal,qiug rpaHiToig-
HUX chopMmalliii. Y LpoMy BUNaAKY foro CTaAifHICTL 3yMOoB-
nena BKe He CTiNbK TMNOM BUXIAHOTO MarMaTusMy, CKinb-
kv pisHoaLianbHUM meTamopdiaMoM Nopi4 APEBHEOMO
cyBeTpaTy pisHOro NOXOAMEHHS | TAMU 3MiHaMmu, Akl MaloTb
Micue npu TxHiX yanpameTaMOdei'-lHHX NepeTBOpPEHHAX.
Cnig MaTu Ha yBaai, o, BUXOARYM 3 BEMUYHUHN ;:_uana;ony
peneprux i30ToNHUX AaT rpaHiToiARNX KOMMNNEKCI8, BIAHE-
CeHWx A0 paHHboro etany rpaHiToyTBOPEHH: Ha _SfUJu 8iano-
pigHo maec ByTu 30inbluena KiNbKICTb #Oro CTaain y MeMax
okpemux merabnokis. Ane Ha nopigHoMy PpiBHI Take 3poc-
TaHHA CTagifHoCTi B rpaHiTOyTBOPEHHI HE NPOCTEXYETLCA.

3a3HaqyumMo, Lo Ans AedkUx KOMMMEKCIB rpaHiToTAwago-
x chopmanin €

pia BiAHECEHHA X A0 cknagy Tx 4v iHLWK

BICHMWK KuisChbKOro HalioHanbHOro yHisepcurerty imeni Tapaca mqueH“a ‘

npobnematiuyHuM | Byae 3 Yacom yTOYHIOBATUCL. Pasgy i,
TM, ANR BINbLUOCTI 3 HKAX TXHA hopMaUiiHa Hanexwicry He
BUKNMKAE 0CODMMBKMX 3anepedeHb, WO A03BOMAe Bippy,
06'eKTMBHO NPOBOANTH METANOrEHIYHY OUIHKY UWX acoyja.
TUBHWX rPyN FPaHiTOIAHUX KOMMMEKCIB Ha NPeaMeT sugg.
NEeHHs B HUX, Y44 FEHETUYHO MOB'A3BHWUX 3 HUMWU Bignosiy-
HUX (TMINOMOPMHUX) TUNiB 3pyAeHiHb.

Y ag'saky 3 TAM, wo hopMaLiviHKi MOAIN nopigxx
acouiauii rpaHiToifis 3AIACHEHO Ha PEYOBUHHIA OCHOg|
T06T0 6e3 BpaxyBaHHs ixHiX reHeTu4HMx ocobnusocren, y
Mexax oCcTaHHbOi hopmauil, fK OCHOBHMA 00'EKT nowyxis
piakicHomeTaneeoro 3PYREHIHHA, cnig OKPEMO BUAINWTY
MeTacoMaTu4Hy dopmadito piAKiCHOMETanesux NenKokpa-
TOBWX [PAHITIB 3 BiHECEHHAM A0 Hei rpaHiToiAie nepxax-
CbKOTO KOMMNEKCy, K METAcoMaTWyHMX aHarnoris Kopoc-
TEHCLKOro, NI3HUKIBCbKUX rPaHITIB i PYCBKOMOMNAHCHKMX
rpaHoCieHITIB (sIKi AesKuMiA pgocnigHukamu [6] poarnsga-
IOTbCH K KOMMMEKCY 3 OAHOMMEHHMMU HA3BamK), a Takox
rpaHiTiB KaM'sHOMOTMNBLCLKOrO KOMNMEKCY AK MOXMNUBOrO
meTacomaTuyHoro aHanora nopia Tak asaHoro CxigHonpu-
330BCbKOrO MNyToHa. Y BCAKOMY paai penepHUi I30TOMHWA
Bik LMX rpaxiTis i rpaniToigis NiBAEHHOKANLYUUBKOrO KOM-
nnekcy ogHakosui — 1800 MnH pokis [9].

BUcHOBKM. BugineHi Ha KinbKiCHOMY piBHi 3 MO3uuii ne-
TPOXiMi4HOi €BOMIOUIl OCHOBHUX BW/IB rpaHiToigie ertany
rpaHiToyTaopeHHa Ha YL, aKi B LiNOMy CUHXPOHI3YHTeCA 3
BignosigHumMu cragiamu K. Ecnnuyka [5], ceiayate He nuwe
Npo MNepeBaxXaHHA MEBHOTO TWMY BWXIAHOTO MarMaTusmy
(BiANOBIAHO OCHOBHO-CEPEAHBLOIO, KUCMOro W cybnyxHoro),
ane i npo piaHy rMubuHy OpMyBaHHR rPaHiTOIgHUX KOM-
nrekcie y Mexax Lux eTanis, a 3Ha4YWThb | Pi3Hy MeTanore-
Hil0, WO € aKTyanbHWUM 3 NPaKTUYHOI NO3uuii.

Pa3om 3 Tum Tpeba 3asnaynTu, wo cnpoba gocniguTy
eBonoLil0 XiMiyHOro cknagy rpaditoigis YU| i3 3anyues-
HAM Ans dakTopHoOro adanisy xoediuieHTis A. 3asa-
pULbKOrO BusBUNace Hesaanok. Lle Bkasye wa Te, wo
BUKOPWUCTOBYBATH X ANA NETPONOriYHUX BUCHOBKIB Tpeba
3 MEBHOK NEPECTOPOrok.
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AOCBIO NOBYAYBAHHA BUPOBHUUMX ®YHKLIW ONA WAXT QOHBACY

',Eer waxm LleHmpam?Hoeo U 3axidrozo flonbacy no6ydoeaHo 8UPOGHUYI (hyHKUII HA NOKA3HUKaxX, W0 XapaKmepu3syromb gakmu-
4Hi BUMPAMU mMa HassHicme 8uUPoBHUYUX pecypcia. (TpoaxanizosaHo NPUYUHHO-HACITIOKOBI 38'A3KU MiX egheKmueHiCMI0 euKopuc-

makHsA Pecypcie i 2ipHu%0-2e0/102iYHUMU yMo8aMu PO3poGKU.

Central and Western Donbas shafi examples were used to design the operating functions based on the parameters which refleci
exact expenditures and work-over resources availability. Causal-investigatory relationships between efficiency of resources charge and

mining conditions have been analyzed.

Beryn. ¥ Barateox ekoHOMiYHUX AO0AAaTKaX 3aNexHiCTb
BUNYCKY npoAykuii Q sig sutpat poBouoi cunv L Ta 3aco-
Ois supobHuuTea K onucyeTbesi BUPOGHUYOIO tyHKUEK
(B®) Kobba - fiyrnaca [4]:

Q=a [" K" abotog Q=a+ By fog L + B, log K.

Y Ui chyHkuii Br i B2 RBNSIOTE COGOI0 €NacTUYHOCTI BY-
NycKy NPOAYKUIT Y BIAHOWEHHI OAHOMO 3 ABOX YUHHWKIB,
T06TO NponopuiiHe 36inbleHHs Q noe's3aHe 3 NPONop-
UitHum 3Binblentsm L abo K. Binsw Toro, npu 3agaHomy
PiBHi BUNYCKY iCHYE TaKe CMONYYEHHA BUTPAT YMHHUKIB
npaui Ta kanitany, sike MiHiMiaye BuTpaTti BUpoBHULTRA.

AKWO MOXIMBO 3MiHIOBATU macwTtabu eupobHuLTea,
TO ONTUMYMY He ICHYE | AOXOA MOXE 3pocTaTv (npu 3poc-
TaHHi BupoBHMuTBA). 3a HE3aA0BINLHOI CTPYKTYPU LWAaXT-
HOro hoHAY, WO cKknanacs (MaeTbCA Ha yBasi piBeHb KOH-
ueHTpauii BupobHuuTea [3]), Taka rinoTesa He 3aBXAU €
NPUAHATHOIO, AKWO BaxaHo BU3HAYMTU ONTUMYM BUKOPUC-
TaHHA BUPOBHUYUX YUHHUKIB.

MocTaHOBKa 3aBAAHHA. Y 3B'A3KY 3 BWULLECKA3aHUM,
npoGnema nobyaysaHHs B® Ha BYrinbHAX Waxrax crnpui-
MaETBLCR HE TiNbKU B PO3YMiHHI ONUCY B3AEMO3B'ASKIB MiX
obcarom BuaoBYTKY Byrinns Ta suTpatamu abo KiNbKICTIO
YyTUi30BaHuX y BrpOoBHULTBI pecypcis, ane i wupLie — sk
TEeXHOMOTIYHWA crnocib BUpobHULTBA, AKMI CTOITL 33 AaHOK
KOHKPETHOIO 3anexHIcTio i BU3Havae il Bug 12 napameTpu.
Lie NpUnyuiEHHA BUMarae HanNoBHILIOTO BUBHEHHS 8UPOG-
HUYMX YMOB, AIKi BNSIMBAIOTb Ha eCHEKTMBHICTb BUKOPUCTaH-
HS Pi3HUX BUAB PECYPCIB, )

Takuil nigxia NpUTaMaHHWiA aHanisy 3a MeToAoM "Bu-
TpaTtu — BANYCK", X04a Mae Aewo BiAMIHHUM E€KOHOMIYHWA
CEHC, OCKiNbKM aMiHHI, WO XxapakTepuayloTb ButpaTtu abo
HasBHICTL pecypcis, Hanexars A0 TEXHOMOriYHMX npoLe-
cis, @ HE A0 RaniTany, o iHBECTYETHCR.

AHani3z npobnemu. AHani3a AaHWX, WO Hanexatb A0
TEXHOMOMYHNX MPOLECIB Ha ripHM4oa00yBHUX NiANPUEMCT-
Bax, NoB'A3aHUiA 3 HU3KOK npobrem. Ha#binsw oyeenaHa
3 HUX NONArae B TOMY, L0 enacTUYHICTb BuaobyTky BigHO-
CHO BUPOBHUUMX YMHHKKIB (BUTPAT npaui, OCHOBHUX cbo:-!-
aie, martepianis, enekTpoeHeprii) po3rNAAaeTbes sk Hacnl-
[OK TUX Y iHWMX NPUPOAHUX YMOB. He 3ynuHstouMch Ha
cyTi uMx 3anexHocTed (aue. Hanp., (1, 2)), sigaHaunmo, Wwo
npu nobyaysaHHi B® noTpiGHO enimMiHyBaTh BNNNB rpHA4O-
reonoriYHUX YMHHUKIB LWNAXom niabopy OAHOPIAHWX CyKyn-
HOCTEN TipHUYMX NIANPUEMCTB, kOXHa 3 Akux Byna 6 npu-
MHATHO AnA "cBoe™ BY.

Y us0OMy BUNAAKY MAeTLCHA Npo pi3HkUio B 3acTocoBa-
HUX TeXHIYHWUX | TEXHOMOriYHKUX 3acobax Ta opraHidauidHux
3axopax BvaoByBaHHA KOPUCHWX KONanuH y Til Mipi, B AKiA
BOHM 0B'eKTMBHO 0GYMOBIIEHI HEOAHAKORICTIO NPUPOAHMX
ymoB. 30kpema, Lie MONOKEHHA Mae Micue Ha ByribHUX
WwaxTax, fe 3 nosulii BNNMBY Ha HaBaHTAXEHHA Ha LWaxTy
Ta TPYAOMICTKICTb 4OUINbHO BUAINATA Asa OCHOBHI HUHHY-
KM: NOTYXHICTb NNACTiB i KyT iXHbOTO NAAIHHS, OCKINbKM L
YMHHUKM OBYMOBMNIOKOTL BUBIP Cy4acHWX BUAIB TEXHIKU 1
TexHonorii Ans ouucHoi euimkn eyrinna. Woao ymos i Tex-
HONOTi4HNX cnoco6is BUPOBHULITBA, TO CYTTEBO PIIHATLCA

M coboto (3a NOTYXHICTIO, YMOBamMu 3aNsraHHa Ta BUKK-
noHeBeanexoio nnacTis) Wwaxtu 3axigroro v LenTpansHoro
[onbacy.

KopoTka xapakTepucTuka OCHOBHWX FipHW4O-reono-
FiYHWX | FIpHUYOTEXHIYHUX YMOB LaxT [2]:

1. 3axigHuit Jonbac. Monori HeenkugoHebesneyHi nna-
ctu. HernuBoki waxTu. BUcokUiA piBEHb KOMMMEKCHOI ME-
xaHizauii BuiMin Byrinna Ta npoeeaeHHs supobok. Cepea-
HA NPOAYKTWBHICTE npaui pobouux 3 BuA0BYBaHHA
53,8 1/mic.

2. LlentpaneHuit lonbac. KpyTi Ta noxuni nnactu ma-
noi noTyxHocTi. WaxTu noHagkateropivHi. Bucokun piseHs
BUAOBYTKy Byrinna 3 BukMgoHebeaneyHWx nNNacrtis, H13b-
KUN — i3 KOMNIIEKCHO-MexaHidoBaHux Bubois i kombaHoBO-
ro npoeegeHHs BMPoBoK. lMpakTu4HO noBHa BIACYTHICTb
KOHBEEPHOTO TpaHcnopTy no Bupobkax. CepeaHs nNpoayk-
TuBHiCTb npaui 20,8 T/mic (no rpyni waxT 19,2-22,2 T/Mmic).

3aKiHUyIl04M XapakTepUCTUKY CYKYMHOCTI LIaxT, MOXHa
KOHCTATyBaTH, WO iXHi BiAMIHHOCTI BU3HAYaKTbCA AK Npu-
POAHWMM, TaK | TEXHINHUMK yMOBaM#K, AKi B JaHOMy BUNag-
KY MOXYTb BYTU BUpaKEHI YEPE3 HaBAHTAXKEHHN Ha LWaxTy,
T06TO € cnpuATnuBi ymMoBK: Ana nobynysaxHa BO.

Bubip 3MiHHuX B, 5.« BUMiptoBay pe3ynbraTie BMpO-
OHULTBA BUKOPWCTOBYETBCA MOKa3HUK obcsry BuaobyTky
Byrinna (y). Butpatu Bupobruuux pecypcis 6vno posnoai-
NEHO Ha Tpw KaTeropii — BUTPaTKU Npaui, OCHOBHUX (hoKAIB,
Marvepianie Ta enekTpoeHeprii.

lNepwa kareropina pecypcis (BuTpaTi npaui) HanbinbLw
cyTTeBa LjoAo cneuudikn BYrinbLHOI NPoOMUCNOBOCTI. [u-
TaHHA, AKe BUHWKAE NpU BUMIPIOBaHHI LUX BUTpAT, nonsrae
B TOMY, WO NPU OUIHIOBAHHI TPYAOMICTKOCTI BMAODYBaHHA
1 1 BYrinns noTpibHo BUMIpIOBATH KiNbKiCTb Npaui, dhakTuy-
HO BUTPaueHy B AaHOMYy BWPODHWUYOMY npoueci, a He uu-
cenbHicTs pobounx Ha ninnpuemMcTei. KinbkicTb poBoumnx 3a
OKpeMUMU KaTeropiamu y B He Bknowanack Yepes siacy-
THICTb BiANPABHUX A@HWUX, XO4a NpW NPMONW3HO 0AHAKOBMX
ripHMyo-reonorivHMX ymoBax cknaz pobiTHWKIB BIiA OAHIET
WaxTh A0 HWOT NOMITHO 3MIHIOETLCA 3aNEXHO BiA 33acobis
mMexaHisauii, Wo 3acrocoByBanucs (Hanpuvknag, Ha ouunc-
Hux pobotax — koMbBaiHu 3 iHAWBIAYANBHUM KpPINNEHHAM
abo mexaHiaoBaHi KOMNNEKCH; Ha NIA3EMHOMY TPaHCNopTi
— enekTpoBo3aHa abo KOHBEEPHA AOCTaBKa BYFiNNA NO Mari-
CTpanbHuX Bupobkax Towo).

K BUMIpIOBaYi BUTPAT OCHOBHWX BUPOBHMYKMX oAl
BMKOPWCTOBYBANWUCA BapTICTb aKTUBHOT YACTMHKW (DOHAIB Ta
amopTu3auin, MoxHa npunycTuTh, WO Ui NOKa3HWKW Baae-
MONOB'A3aHi 3 NPUPOAHVUMK YUHHWUKAMW Ta BUPAXAKOTb
CNiNbHICTE TEXHIKO-TEXHONOTMYHWX eNeMeHTis BUpobHUYoro
npouecy. Ak "HaTypansHi" BUMIptoBasi, Lo onocepeakosa-
HO 4epe3 TexXHIYHWA piBeHb BUPOOHMUTBA BNNMBAIOTL HA
BUTPaTW TPYAOBMX i MaTepianbHWX Pecypcis, BHUKOPUCTO-
BYBarucA TEXHIKO-TEXHOMNOrINHI NOKA3HWKKM, SKi XapaKTepu-
3yl0Tb piBEHb MexaHizaLil 04MCHUX Ta NiaroToBuMX pobiT |
ninaemHoro Tpawcnopty. LLo6 siaoGpaauty y BO daktuu-
HE BMKOPWUCTaHHA OCHOBHWUX (DOHAIB, 3aCTOCOBYIOTLCS NO-
KasHuKM "BigNpauboBaHO MAaWWHO-AHIB B OuMcHuXx abo
nigrotoBuux Bubosx", "0b'eM NigroTosuux BUPoboK 3 KOM-
BarHoBOO npoxogkoi”, "cepeaHbodiloda KiNbKICTe ovuvc-

© 0. Wesuexko, O. Nigrinok, 2006
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HUX BUBOIB", "NPOTANHICTb BiAKATOUHWX KON B OHOKO-
NIAHOMY YUCNEHHI", "BUKOHAHO T/KM 3a pik" TOWO.

Y CTpykTypi cobigaprocTi Byrinna nuroma Bara BUTPaT
matepiania Ha Buao6yBaHHs carae 40 %. Ha KOXHIA KOHKpE-
THI WaxTi Ue NoB'\3aHo 3 0cobNMBOCTAMM PO3pODKM — He-
BaxaHUMWU NPOSIBAMU MPHUYOrO TUCKY, HECTIVKMMM 60}(09;1—
MW NnopoAamu, BucunaxHamM nopia GeanocepeaHbol nokpieni,
ra3oHOCHICTIO Ta BUKMAOHEBE3NeyHICTIO ByrinbHUX MIACTis,
AKi 0ByMOBICIOTL Binbuli YW MeHLWi BUTPaTV MarepianbHiX
pecypcie ANA KpiNMNeHHA ¥ NIATPUMAEHHA TipHUiMX BUPODOK,
KEPYBaHHA MOKpiBNeEto, aera3allii Towo. MartepiansHi BUTpa-
TV BPaxOBYBANWCA TiMbKW y BApTICHOMY BUPaXeEHHI, TOMY
Wl0 B HATYpanbHUX NOKa3HUKAX BUTPATW OKpeMUX BUAiB Ma-
Tepianis He nopisHsAHI. Ha martepianu oAHIET AKOCTI (TaK ca-
MO, 5K | Ha 0BnaaHaHHs) LiHK NocTayanbHUKIB MOXyTb ByTi
Pi3Hi. Y Tir Mipi, B siKi CTPYKTYypa UiH Bnnueae Ha Bubip Toro
44 HWOrO pilWeHHNA, LA ocobnuBicTs BpaxoByBanaca Mpu
nepexofi Big nepiogy nobyayeawHa B® po nepioay, Ans
AKOr0 BOHA BUKOPUCTOBYETLCH, 3aranbHe Npagurio nonarae
B TOMY, WO OAEPXaHi BUCHOBKW € BIpHUMU Npy 1aHOMY Xa-
PakTEPHOMY MeXaHi3mi LIHOYTBOPEHHS.

Peaynstatie pozpaxyuxis. [Jocrynua pignpasHa id-
¢dopmadia possonuna nobyaysatu asi rpynu BO, signosi-
[OHO 32 ABOMa TMNaMK BUMIPIOBAYIB, L0 XapaKTepuayoThb
haKTU4HI BUTPaTU PECYpPCIB Ta HARBHICTb OCTAHHIX.

[Ns KOXHOT rpyny € anbTepHaTUBHI BUMIpIOBaYi 4aHOro
BUAY PEcypciB, KOXEH 3 AKUX MICTUTb 4EL0 BiAMIHHY, no-
PiBHAHO 3 pewrTolo, iHhopmauito. Hanpuknaa, npy ouiHuj
BUTPAT npaui NOKa3HWKW BiANpaubOBaHWUX THOAVUHO-AHIB
poboynmun 3 BUOobyBaHHs Ta Ha ouncHux poboTax (Xs, Xs)
XapaKkTepuayTb hakTUuHi BMTpaTU npawdi, B TOW 4ac sk
NoKasHWKK cepeAHbOCNUCKOBOI YMCENbHOCTI Ha TUX Camux
poGoTax (X1, X2) BPaxoBylOTb HAABHICTb TPYAOBUX PECyp-
ciB. Te came CTOCYETbCA BWDpaHwx BUMipioBadis BUTpaT
OCHOBHUX QOHAIB: BaAPTICTb aKTUBHOI YacTUHU OHAIB (Xs),
amopTuaauia (x7), cepeAHbOMICAYHA KiNbKiCTb KoMbaiHiB
BiANOBIAHO B OYWMCHWX Ta nigroToBuux BuMBOsX (Xs, Xio),
BiANpaubOBAHO MALUMHO-AHIB KOMDANHaMKU B OYUCHUX |
niarotoBumx BUBOAX (Xg, X11), BUKOHAHO T/KM 3a piK (X12).

BumiptoBadi BCepeauHi KOXHOT rpynu BUTPaT Y NEBHIW
Mipi AybnoT 0ogHe oAHOro. AHania Martpuui NapHUx Ko-
ediuieHTiB Kopenawil fo3sonue BiacisTu AyGnoYi YUHHU-
KW A TUM CaMMM YHWKHYTW MynbTWKOMiHeapHocTi. [1oTiMm
oflepXaHi BUCHOBKM yTOuHIOBanucs wnsaxom nobyaysaHHs
B CTaHaapTv3oBaHOMy Maclutabi piBHSIHb MHOXWHHOI pe-
rpecii, CTpykTypa sikux 3a HabOpOM BKMIOYMEHUX A0 HUX
3MIHHWUX BU3HAYanaca Ha oCHOBI NpodpeciinHoro aHaniay.

PoarnsaHemMo nepuwy rpyny B®, nobynosaHux Ha rokas-
HUKax, WO BUMIPIOIOTL (DaKkTU4YHI BUTPaTW pecypcis. BoHa
BMiLLYE: BUTPATU NpaLi (X3, X4), BUTPATU OCHOBHUX (hOHAIB (X7,
Xg, X141, X12), BATPATW Marepianis Ta enekTpoeHeprii (i3, X14).
Ha ocHosi uux nokaaHukis poapaxosaHi B® Ko6b6a-[yrnaca,
AKi BiApiaHAOTLECA KOMBiHaUiAMY BMAIB BUTPAT,

[eTanbHiwe nipoaxaniayemo B®

y - 4'09 . X§,717x§238X:J$157I
SiKa MICTUTb HaMMEHLUY KiNbKiCTb YMHHWKIB i, Y TOW Xe yac,
Ma€ BiAHOCHO Benukui koedilieHT MHOXWHHOI Kopensuii,
KoedilieHTv enacTUyHOCTI (MOKa3HWKK CTYNEeHs) MaloTb
Takuil CeHC: AKWO 30inbWWTH, Hanpuknagd, KineKicTe Big-
NpauboBaHMX MaluHO-AHIB KoMBadHamu B oYncHUx Bubo-
Ax (xg) Ha 1 %, To obcar BupobHMUTBa 3pocTe Ha 0,238 %.
AHANOr4YHO IHTEPNPETYITLCHA NOKA3HUKA CTYNEHA NpW iH-
Wwux uJuHHMKax. Cyma koediuieHTIB  enacTuyHocTi
(Zb; = 1,1118) ana uboro BapiaHTy nokaaye, Wo 3i 36inb-
LWeHHAM MaclwTabis BupobHuuTBa nepenbavaeTbes nig-
BULLEHA BiAAaYa BiA BATPAT AaHUX pecypcis. Tak, 3a dak-
TOPOM X3 CepefHfA rpaHW4yHa NPOAYKTUBHICTb CTAHOBUTL
1,28 T BYrinNA Ha NIOAUHO-AEHL NPY CEPEAHIA NpoayKTMB-
HocTi 1,79 T Ha nmioauHo-aeHs. CepeaHi rpaHnyHi npogyk-

—

TUBHOCTI HWkKdHe CepeAHLoro NpoAYyKTY B PO3paxywyy .
OAVHULIO PEcypcy, TOMY WO KOEQiLienTu ENacTuyHogy,
KO)HOro Buay pecypcy MeHLWIi 338 OAVNHULIO. I3 EPOCTaHHgM
NPOTH CEPEAHbOro 3HA4EHHA BUTPAT AKOTOCk O/Horo Buay
pE(‘,priB npv cepeaHix 3Ha4YeHHAX IHWKX Bignavya Bi,q 36i.
NbLUEHHS BUTPAT LibOro pecypcy 3HMKYETLCA.

AnanoriyHa (3 HaMEHLIO KINbKICTIO YUHHUKIB) Mo,
fens no waxtax LenTpansoro [loHbacy B crangaprygo.
saHoMy MacluTabi Mae Takuu BUrIAL.

y = 2,18 s Xac_512x!(71164x103307 .

Cyma KoediLlieHTiB enagmwocri (2bi=0,983) noka.
aye, o npu 36inbLUeHHi BCIX BUTPAT Ha 1% (no sigwo-
WeHHIO A0 CEpeaHbOreOMETPUUHNX BHAYEHb 3MiHHMX) ne-
pea6ayaeTbcs NponopLinHe aBinbLueHHs obcary Bunobyr.
Ky npubnuaHo Ha 1 %. Mpu CepeaHin NPOAYKTUBHOCTI po.
Gounx 3 BupobysaHHa 0,7 T Ha MOAWHO-AEHbL IPaHU4Ha
NPOAYKTUBHICTb CTAHOBUTH 0,36 1. Lle HawToBxye Ha aym-
Ky WoAo0 Biaaadi, fka 3M8.HLLly.€TbCFl, H,a KOHUEHTpaUilo By-
poBruUTEa, TOBTO MexaHisallisi BUPODHW4MX Npouecis we
sinirpana eupiliansHoi poni B NOKpataHHI CTPYKTYpH (uax-
THOro choHay. JIMITYIouUMMIA YUHHWKAMK € DIBEHb MEXaHi-
aayii KiHUeBMx onepauii 3 BAIMKM BYTINNA Ha KnyTonoxu-
nWX i KpYTUX Anacrax, baraTocTyniH4acTi CXeMM nig3emHo-
ro TpaHCnopTy Ta marepianomicTka AWHAMika 3MiHeHHs
cepeaHix rMubuH po3pobku (3pocTae ra3oHOCHICTb i Buku-
foHebeaneyHicTs BYriNbHUX M1acTiB, HANPYyXeHud crau
nnacTis Ta BOKOBUX MOPIA, Y 30HI pO3TallyBaHHA TipHUYMX
BUpoBOK; BAXXKOKEpPOBaHIi NOKpisni TOWO).

Opyra rpyna B® nobyaosana Ha nokasHuKax, Lo xa-
pakTepu3yTb HasBHICTb pecypcis. La rpyna BO emillye
KOMBiHaUiT 3 Takux KaTeropii BuTpaT: npawi (Xi, Xz), OCHOB-
HUX hoHgiB (X7, Xs, X10), Matepianis Ta enexkrTpoeHeprii (X3
X14). [InA 0BYMCNEHHA PIBHAHL MPAHWYHOI HOPMW 3aMiHHOC-
Ti BUpoBHMYMX pecypciB 0cobnmBoro 3HavyeHHs HabyeatoTs
YUMHHUKKM ONTUMArNbHOr0 BWKOPUCTAHHA pecypciB, sk 3a-
3BuYan ob'eaAHYIOTLCH B NOHATTI TEXHIYHOIO piBHA BMpOD-
HuuTEa. MOXHE BUCYHYTK NoYaTKOBY rinoTeay LWoAo Toro
U0 3 103nLiT NpUYMHHO-HAciAKoBKMX 3B'A3KIB AuHamika
BUTPAT BUPOOHUUMX pecypciB y AEAKUA (IKCOBaHWA MO-
MEHT 4acy CKnafaeTbCa Nif BNNUBOM XapaKTEpUCTHUK Tex-
HIYHOTO PiBHA. [MPUYOMY TEXHIYHWIA DIBEHL HE € YHMHHHMKOM,
HEWTPanbHUM A0 NPUPOAHOT AKOCTI Ta MPHUYO-TE0NOTIHHNX
ymoB Buao0BysanHsa Byrinns. Mig iXHIM BNNMBOM 3MiHIOTb-
CA AK pe3ynbTaTt¥ npouecy BUMPOOHUUTBA, TaK i TEXHIKO-
TEXHONOrIYHI CNocobu, Wo BU3HAYAIOTL Lel npouec.

MepeniveHi ocobnuBocTi BU3HaqakTs cneundiky BO Apy-
roi rpynu. 3okpema, no waxtax LieHtpansHoro Jonbacy BO

y= 0'33 3 XE,GSSXéJl?SX:J!DZE .

O CBIAYNUTL NP0 EKCTEHCUBHWIA BNNWB HOPM BUTpa4aHHs
BUPOBHUUMX pecypeis Ha aMiHEHHA yHKUiOHaNLHO! 03Ha-
k1. EnacTuyHocTi BigHOCHO npaui Ta kanitany AOpIBHKOTS
0,863 i 0,125, T06T0 8 ocHOBHOMY NpupicT BUACGYTKY BIA-
HOCWTBCA Ha paxyHOk BUTPaT npali.

BucHoBku. BukoHani eKCrnepuMeHTanbHi  po3paxyHKH
Manu MeTow aminmu OCHOBHI Tunu B® ana ymos ByrinsHo!
NPOMMCNOBOCTI Ta BUBpaTH HaMBinbl edeKTMBHI BUMIPK-
Badl okpemux kaTeropiin BUTpaT. EKOHOMIGHI BUCHOBKW, 0OE-
PXaHi Ha NIACTaBI LnxX yHKUR, MaloTs oBMexeHui XapaKk:
Tep. Ocman!n LiHM Ha pecypcu Ta npoaykuito Baarani Heé
MOXYTb NPUAMATUCR OAQHAKOBMMMW ANA BCIX LWaxT, TO ue
NpunyLieHHs nepeabavae, WO HENOBHe 3HAHHA abo HEAO"
BEPLUEHICTL PUHKY B NepexigHuii nepiog CTBOPIOKOTL BENUKY
KINBKICTL  CTyneHis ceoBoau ans NOpPIBHANLHOro axan3y
eeKTUBHOCTI pisHUX Buais PECYPCIB Ha PI3HWX NIANPUEMCT
Bax, B AKOMy peayneTati 3anexath Big UiH. [ ONOBHI OOME”
KEHHA, UMOBIPHO, ByayTh BMaHauaTwCch apeksatHicTio 1@
I'lOp'IBHFIHHICT’IO HasBHWX dawux. MMopanblwe ycknapHert?
MOBA3AHE 3 TUM, LLIO 38 YMOBM BpaxyBaHHA AvHamiki PO
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Lecy, KOnu CNOCTEPEXEeHHA OXONMIE Pi3Hi nepioau, Tpeba
BPAX0BYBATH MOX/IMBICTE ABTOHOMHWX 3MiH Y YMCNI BMIHHWX
B®. Lle He cTBOpIOE TPyAHOLLUIB ANS PErpeciiHoro axaniay
(BBOAMTLCA 3MIHHA, WO XapakTepuaye 4ac), ane moxe npu-
3BecTy 00 YCKNaAHEeHb Npw iHTepnpeTalil pesynbTaTtie onu-
cy B3AEMO3B'A3KIB MK BMIYCKOM i BUTPATaMK DECYDGIB.
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TUMI3ALIA CTAQIM NITOMEHE3Y TA PYDOYTBOPEHHHA

Poaananymo npobriemu munizayii cmagid pydoymeopenHs Yy 383Ky 3 npoyecamtt po3sumky ocadoeux | o0cadoeo-
M?’”-’-’JGPC?-U?S&HHX moawy. B ocyeal munizayii nowiaderi Guepeso pycHol pevosuniy, munu ma crmadii nimozeHe3y. Budinaombea
diazeHemuyHi, KamazeHemuYHi, MemazeHemuyHi i MemamopbiuHi podosuila.

Problems of typification of ore-formation stages are considered in connection with development of sedimentary and sedimentary-
metamorphosed rocks. The typification is based on ores substance source, types and stages lithogenesis. Diagenetic, catagenetic,

metagenetic and metamorphic deposits are defined.

MocTtaHoBKa npobrnemu. Tunisauin cragil noctceau-
MEHTaLiiHWUX nepeTBOpeHb Habysae ocobnueoi akTyanbHo-
CTi NPV Cy4acHOMY reHeTUYHOMY MNiAX0Al AOCNIAXEHHA oca-
[0BMx i ocafoso-meTamopdizoBaHuX KOMNNeKcis i Nos'a3a-
HUX 3 HAMU KOPWCHWX konanwe. Lle HeoOxigHo ansa 3'acy-
BaHHA KpWTepiis, fKi MOXyTb BpaTucs 3a OCHOBY Mi3HAHHSA
eTanie i yMOB hOpMyBaHHA OCaA0BMX MOpiA i pya. Taxi pyAHi
POLOBMLLA HANeXaTb JO Tak 3BAHWX amarMaToreHHux, wo
3HAXOASTLCH Ha NAOLAX MOLUMPEHHS OCaAoBWX nopid, Ae
BiCYTHI aKTUBHI BWBEPXKEHI NOPOAW, TiapoTEPManbHUMU
fepvweaTMBaMM RKuX Ui poaceulia moriv 6 Bytu. Pariwe
NPUNYCKanoch, L0 BOHW NOB'R3aHI 3 Macueamin Marmatvy-
HWX MOpiA, AKi po3TalloBaHi Ha rnvbuHi, i X Hasusanu Tene-
TepmarnbHuMu, ToBTO BigAaNeHUMY Bifi MaTepwHCLKUX iH-
Tpysift. MMizHille, Konw 3'ABUNUCE CYMHIBA, WO Ui poposuwa
HaneXaTe 00 MarMaToreHHWX yTBOpeHb, IX CTanu Hasusatu
HeWTparnbHUM TEPMIHOM "cTpaTMOPMHIY, ¥ AKMA MOXHa
BKNaaaTh Byab-AKNiA reHeTuHki amicT [1].

AMariz OCTaHHIX DOCNiMxeHL Ta BUAINEHHS Hesw-
pilleHux paHiwe YacTuH npobnemu. OCTaHHIM 4Yacom
nepeeaxae rinoTe3a npo CUHXPOHHICTb YTBOPEHHA amar-
MaTOreHHUX POACBULL | BMILLYOUNX ix nopia i Tomy pyaHi
ob'ekT cnig po3rnAfaTh AK okpemi hopmu ripcbkvix Nopia i
BECbL NPOLEC YTBOPEHHA POJOBULY MOXHA PO3YMiTH TiflbKN
y 3g'Aaky i3 aaranbHAM MPOLECoM nopoaoyTBOpeHHs. Y
LhOMY BUNEAKY DYNOYTBODEHHS po3nouuHagTecs 3 dhop-
MYyBaHHS CUHIEHETWYHMX | CUHXPOHHIX 3 OTOUYUYUMU MO-
poAaMi BYNKaHOreHHo-0CanoBuX i ocagoswx pya, fKi 3a-
3HAIOTb 3AKOHOMIpHMX AiareHeTUYHUX, KaTareHeTUdHNX,
mMeTareHeTUUHWX | METamMopM@i4HUX NepeTBOPEHb.

Buknag oCHOBHOro mMatepiany.

Cmadis diazeHe3ay. [NoyaTKoBOK CTafield NEPETBO-
PEHHA OCapKiB € AiareHes, AKUIA NPUIAMAEETHLCA BCIMA bes
BUHATKY AOCHIAHMKAMKU i PO3yMieTbCA AK NPOUEC nepe-
TBOpeHHs ocaay B ripcbky nopoay. 3rigHo  3i
M. Ctpaxoeum [10], aiareHes € BPIBHOBaXEHHAM cknap-
HOI 6araTOKOMMOHEHTHOI CUCTEMM 0Cajly B HOBUX Di3nKO-
XiMiYHWX yMOBax cepegosuila. Ha BMHUKHEHHA KOHKpeT-
HOro reoximMiyHOro cepeposulla, WO Kepye BGCIM XOAOM
npouecia nepeTBopeHHs ocady B nopoay i hopmyBaHHA
NeBsHWX MiHepankHUX napareHeaucis CUIbHO BNNMBalOTL
Taki chakTopu: KinbKiCHUiA BMICT i AKICHWA cknap opraHiy-
HOT peuyoBMHW; PEYOBUHHUIA Ccknaa ceUMEHTaLiNHNX
KOMMNOHKEHTIB: ra30BUA PexXum i XiMiam mynosux eog. 3a-
MEeXHO Bia uMX GakTopis AiareHeTU4Hi NpoLecu B KOXKHO-
MY KOHKpETHOMY BWNaaky BiADyBalOTLCA NO-CBOEMY ie
Di3nKO-XiMIYHUMK, XIMIYHUMK YW opraHiyHumu, npu 4Yomy
ocTaHHi 34e6inblIoro NepesaxaioTs.

CuHTe3 AaHWX NPo Pi3HOMAaHITHICTL NposBiB AiareHesy
aanexHo sia ocobnueocrtel BacediHie ceaumeHTalii Mic-

TRThC B poboTax M. JlorsuHeHko [7]. ABTOPOM bynu onu-
caHi reoxiMiuHi MOAENi NPOLIECIB NOPOAOYTBOPEHHS BiAHO-
CHO M'ATW TUNIB AjareHesy, WO MalTb Micle B piaHux Bapi-
ayiax y TepureHHnx, kapboHaTHUX i KPEMEHUCTUX BiaKna-
nax. Bupinsnocs gga TAMM BiAHOBHOTO piarenesy (I i ll),
okucHui (I11) i gea nepexigHux (IV i V).

Haiibinbl po3noBClopkeHi Taki ayTUreHHi MiHepanu cra-
oii piareqeay: cynbgiou (RipUT, MapkasuT, MenbHIKOBIT, ciha-
FIEPWT, TaneHIT, XanbKkonipuT); kapboHamu (KanbumT, Aono-
MiT, cuaepuT); cynbghamu (rinc, awrigpuT, 6apuT, LIENIECTUH),
¢hocpamu (NOAORIT, KypCKiT, BIBIHIT, KEepYERIT, okcuau A
riapokcuau 3anisa, MapraHuo, anioMiHito, TuTaHy, KPEMHII0);
cunikamu (MiHepanu rpynu KaomiHiTy, MApPOCNKA, MOHTMO-
PUTOHITY, MayKOHIT, NeNTOXNOpUTY, LEOAITH).

AyTvreHHi miHepanu ctaaii giarenesy 3yCTpiMatTbes ¥
Burnsai ApibHUX 3epeH y maci ocagy, 4acto yTBOPHIOTh
neniToMopdpHi (MiKpUTORI) arperaTu, KOnNoMopdHI BuAineH-
HS, MAIBKW, CKNAAATb KOHKpeuii. XapakTepHumu dopma-
MU Ana cynsdigie 3anisa yacto € rnobyni — gpomboian,
Ans kapboHaTHVX MIHEPAniB — OONITK, XXOBHU, KOHKpeUil Ta
nceBaoMopd03u MO POCIUHHIUM 3ANULLIKEM.

30Ha Aiareseay Ha KOHTWHEHTI Mae NOTYXHICTb Bia ne-
pLUMX AECATKIB A0 NEPLUNX COTEHb METPIB | TOMY Temnepa-
Typa Ta TUCK € AOCHTb HU3bKUMU (NEPLLI AECATKW rPaaycCis i
5-10 mMNa). Ha 6inbLwi# YacTuHi okeaHiMHOro AHa AiareHe-
TUUHI NEDETRODNEHHS TAKOX NDOXOAATE B YMOBAX HWILKUX
TemnepaTyp i Tucky [7].

3a JaHMMu Unx Xe aBTOpIB BUAINRIOTLCA TPy eTanu Ai-
areHe3ay 3a cTynedem 06804HEHOCTI N KOPUCHOCTI.

Mepwwuit eTan sense cobolo eTan 06B0AREHOTO CTaHy,
Konw BonoricTb | nopucticTs 85-95 % i ocanok € cycneHsi-
€10 3aBUCNKX Y BOAI MiHEPanbHUX HacTWUH i OPraHivHoi pe-
YOBMWHK, A€ ICHYE BiNbHWA 0OMIH Mix Boaamu ocapy i Han-
[JOHHVMMK Boaamu. [ipyrnid eTan Hactynae nicns Toro, sk
Liap CycneH3ii NepeTBopETLCA B 0CaA0K. Ha ubomy etani
BONOFICTb | NOPUCTICTL 3MEHLLYIOTLCA A0 75-85 %, obmin
MK HaQAOHWMMU W MOPOBMMM BOAAMW ycknagHeHuw. Big-
BysaeTbCa [AEeCTPYKLUiA OpraHivHOI PEYOBUHK, BIAHOBNEHHA
cynbcaris NnopoBux BOA, YTBOPEHHA GipkosoaHi, COa i
cynbhinis 3anisa. TpeTin etan xapaxkTepu3yeTbca Ginbu
{HTEHCMBHUM TFPaBITALiHAM  YLUINbHEHHAM, BOMONCTbL |
MOPUCTICTb 3HWKYIOTLCA 10 60—70 %, 3sMeHwyeTbCA pisns-
HicTb BakTepii i 3akinuyeTbes 0BmiH noposux BoA i3 Haa-
OOHWUMK. Yepes HepiBHOMIPHICTb po3noginy napameTpis pH
i Eh ayTureHHi MiHepanu B 0AHWUX MICUAX DO3UYMHRIOTLCS. B
JHWUX — OCAAXYIOTbCR, YTBOPIOOHYN XOBHU W KOHKpeuil.
Llei eTan HaBinbl fOBroTpUBaNUA. ¥ Tix BuUnaakax, xo-
¥ 0cagn He MICTATL OPraHiyHOl PEYHOBUHMW, piareHes npo-
XOAMTL B OKMCHUX NYXHWX YMOBaX, a B ocaaax, siki abara-
YeHi OpraHikoto — y BIAHOBHUX NYXHUX yMoBaXx [7].

© M. Kypuno, 2008
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Cmadis kamazeHeay. 3mina 0canosux Mopi y cTpaTti-
chepi nNpy NiABULIEHOMY TUCKY 1 TeMneparypi, i3 aany4eH-
HAM NiA3EMHWX BOA | NOPOBMX PO3YMHIB HA3NBATL KaTa-
reHe3oM. Lo cTaaiio Le HasneaoThb crapieio ByTTA ocapo-
Bux nopia [7; 13]. )

Mpouecy katareHesy 3a CBOEI0 NPUPOACIO € HeopraHiy-
HUMU — ADI3UKO-MeXaHIHHIMI Vi (IanKO-XIMIHHIMA. Ponb Xu-
BOI PEYOBUHK, 3oKkpema BaKTepii, Akl € OAHWM i3 BEXKNMBUX
dakTopiB AajareHesy, y crajll kartareHesy HecyTTeea. TyT
NPOXOAUTE YLLINBHEHHS NOPIA, BUMasEHHS BOAX | pi3Hi npo-
Lecy MiHepanoyTBOPEHHRA: KOPO3iA W PO3YMHEHHHA YITaMKOBIX
3epeH, pereHepauis Ta yTBOPEHHS HOBUX MiHepanis 13 po3-
YWHiB aBo NpU BIAEMOAII PO3HMHIB i3 TBEPA0I0 (ha3oio (MeTa-
COMaTo3), nofanblli 3MiHW YNamKoBuX 3epeH, poskpucTani-
3auis konoigis | amopdHUX MiHepanie, no4aTkosa nepexkpuc-
Tanizauia 6araTbox ayTUreHHUx MiHeparis.

Haibinblw po3noBClOAKEeHUMM MiHepanamyu craall ka-
Tarexeay €: cynbdigu — NipuUT, MapkasuT, chanepur, rane-
HIT, OKCWAW — KBapy, XanueaoH, KBapLWT, onar, MiMoHIT,
remaTuT, aHaTaa, BpykiT, pyTun; cynbati — bapuT, aHrid-
puT; kapboHaTU — KanbUWT, AONOMIT, 8HKEPWT, CiOepuT,
cunivaTy — vaoniuiT, mouTMopunoniT, riapocmona 1M,
3MiLLaHOBEePCTBYBATI MiHepanu, opTox1opuTh nonituny 1b,

14A, B = 90°, ueoniTv Ta iHwWi.

KaTareHea npOABNAETLCS B 0OCAL0BOMY 40X nnar-
opM, CuHeKNi3ax nnargopm, Nepefosnx nporvHax | reo-
cuHKniHanax. MoTyxHicTe 0capgoBux Nopia piaHa: eifg nep-
LUUX COTEHS MeTpiB A0 2-5 km. KarareHe sl amibm npoxo-
AATbL 3a Temneparypwu Big 30-50° po 150-200 “C i tucky Big
10-20 po 150-200 mMa [7]. Qiana3oH katareHeTuyHvx ne-
peTBopeHb 4OCWTH LUMPOKWIA | TOMy AOCHIAHMKK LIET cTazi
HamaralTbCa Po3pobuTy yHiBEpCAnbHY CXEMY POIHINEHY-
BaHHA Ujel ctagii Ha Binbw ApibHi eTtanu. OaHum (3 Han-
BinbLU PO3NOBCIOMKEHUX HANPAMIB Takux Aocnigpkers basy
€TbCA HA pesynbTaTax CTagianbHOro aHanidy napareHerun
HWX acouiauil NepBUHHKUX (CEAVUMEHTOTrEHHWX) | BTOPUHHMX
(ayTUreHHux) MiHepanis siK iHAVWKaTopIB YMOB i CTaain nito-
reHesy, 3rigHo 3 uicto Tepmobapu4Holo cxemoto [6; 7; 8, 13]
y cTaail katareHeay BWAINAOTL TPU eTanu: paHHin, cepeaHiv
i Ni3HIN, AKi BIOPI3HAKOTLCA 3@ MiHEPaNbHUMW NapareHe3amu,
noniTMNHUMKU MoAudikaLiaMu MiHepanis, di3uyHuMn Bnac-
TUBOCTAMU NOPIA | OPraHivHHOI PEYOBUHW.

TepmobapvyHuiA Niaxia A0 BUAB/IEHHA ETanHOCT kara-
reHeay, OCHOBaHWI Ha aHanisi cTyneHio syrnedikauii Ta
OEeAKNX IHWUX napameTpiB OpraHivHol peyoBUHU B 0Cano-
BUX NOpPOAAXx, LWHPOKO BUKOPUCTOBYETLCA B HAGDTOra3oBil i
ByrinbHin reonorii [3]. ETanu katareHesy Bu3HauawThCA 3a
cTyneHeM Byrnedikalii opraHiqHoi pevoBWHYM, WO OUjiHI0-
ETbCA 3a BENUYUHOK BiABMBHOT 34aTHOCTI BITPUHITY. Ta-
KMM YMHOM BWAINAIOTLCA NpoTOKaTareHes i3 Tpboma rpa-
pauismu (MKy, MKz, MK3), mesokarareHes 3 n'atbma rpaaa-
uismu (MKi-MKs) i anokatareHes 3 Tpboma rpagauismu
(AKy, AKz, AKs). MpokaTareHea signosigae Tpbom etanam
thopmysaHHa Byporo Byrinina (Mapku by, bz, bs), Mesokara-
reHes — N'aTM eranam (OpMyBaHHA KaM'SHOro BYrinns
(mapku 4, T, X, K, [1C), anokatarexes — etanam opmy-
BaHHA NiCHMX, HaniBaHTpauwTis i aHTpauuTis (Mapku 1, HA,
A). Y uiit cxemi npoTokaTareHea KOpenioeTbCA NPUBAN3HO 3
paHHiM KaTareHe3oM, Me3oKarTareHes — i3 cepeaHim i nisHim
KaTareHesoM, a anokaTtareHes — 3 meTareHe3oMm,

MpuHuMnoBo HoBY knacudikauilo Npouecie katareHeay
Ha OCHOBI rigporeonoriyHol  KOHUENUii  3anponoHysas
B. Xonoapos [11; 12], ska Byna oapasy X npuidHaTa BciMa
JAocnigHUKamu crapaiansHux npouecie [9). MonoBHWUM knacu-
thikauiAHUM NPUHLMNOM € BPaxyBaHHA PEXUMY Ta rigpoximii
nia3eMHUx BoAa y nopoanvx BacenHax. 3a UMM npuHUMNom

BUAINEHO Taki TMNW KatareHeady: iHINbTPauiiiHui, noB'A3a-
HWI i3 Ai€l0 Ha NOPOAV METEOTEHHVX | NNACTOBUX PO3YWHIB;
eni3ifHuiA, Lo nNpOTIKAE B OCaA0BO-NOPOAHUX BaceitHax

BHACNIAOK NMpOLECB aHyTpiLu_Hboro nepepcanomny rasosgy.
HuX hnIoiQiB 3 [MUBUHHUX BiAKNaAiB Y KONEKTOPU; rpagira.
LifiHO-PO3CiribHWiA, LU0 0ByMOBrEHUA BNNMBOM €Banopuro.
BMX pO3CONis; AMILUAHA 3i CKIIAAHUM NEPEMNETIHAAM o3ha
iHpinbTpaLiiiHNX Ta eni3inHkX cucTeM, WO BNacTei Gacej.
Ham 3i CKMaaHWM YepryBaHHsAM PISHOTUNHWX rinporeonoriy.
HUX PEXUMIB Y NepioA iX chopmyBaHHsS. ‘
Knacudikauis kaTareHe3y 3a recTeKTOHIYHUMK 03Haka.
mu [8] Takox Bpaxosye, B OCHOBHOMY, Xa8PaKTepuCTuiy
TepMobapuyHoro nons, TaK Lo rpynyBaHHs katarexeruy.
HUX NPOLIECIB 38 BUHATKOM JIOKari3auIiHuX xapaktepucruy
X npoABy (nokaneHicTb, perioHanbHICTb, ¢0H05:c‘m Ha-
KnazeHicTb) FPYRTYETECS Ha YABNEHHAX NPO ABI rpyny
npouecis. Beayuum gakropom Ans NpoLECIs nepwoi rpynu
e aMiHa TepmoBapuyHux YMOB, a Ans Apyrol rpynu -
TpaHcdopmauis rinporeonori4Hol (rx,qporeoxw.:%ié'[) 0
cTaHoBkW. B ocapoBux nopoaax NpoXOAUTk MOCTIMHE n
penneTiHHS Npouecis Lux rpyn i MeXi MDK HUMU € A0CUTh
YMOBHUMM. Y 3B'A3KY 3 UMM A. MaxHa4 [_9} 3anponoHyaas
knacudikauiio, Wo Ba3yeTbCA Ha CHHTE3! ONUCAHUX BULE
rpyn npouecie: 3MmiHa iHTEHCUBHOCTI TEpMODapr4HOr
Topa BM3Ha4ae HOBY TAPOreoximitHy Cyio Mip
reHesy. 3anpornoHoBaHa cxema nepejdayae
ceMy TUMiB kaTareHesy 3a EHE3NCOM NiA3IEMHWX BOA, y
cepeaoBULLi AKMX NPOXOAWTb NEepeTBOPEeHHA nopia. Buok-
peMneHHi Ha L OCHOBI TaKCOHM NPOUECIB (TWUNK, KNa
cimeitcTea) ob'eAHytOTb B €BOMIOUINHI pAgu, ski X Te-

0
€

OLiecii

pU3YIOTb 3aranbHWi HanpsiM reonoriYHCro po3suTky Oa-
cenHy, hopmallil, ropM30oHTY.

Cmadis MemazeHe3y. HacTynHa 3a KkatareHeiom cia-
[isi HacTae 3a Takux HanpykeHux TepmobapuuHux yros

KOMW B rPaHW4HO YLINbHEHWUX | CUNbLHO 3LEMEHTOBAHMX
nopodax 3HWKaE CUCTeMa B3AEMO3B'S3aHWX NOp | No4y-
HaloTbCA peakuii MK MiHepanbHUMW 3epHamu B TBepao-
My cTaHi abo wnaxoM Audgy3ii iOHIB 40 rpaHuub 3epeH
Taki rnuboki CTPYKTYPHI 1 MiHEpPAanoridHi 3MiHK 0Can0BKX
nopia, Wo 3a csoiM xapakTepom Bnuabki 40 NOYaTKOBMX
CTapin perioHanbHoOro MeTamopdiaMy, HaaWBaKTLCS Me-
TarexHeaom [7]. ¥ 3apybixHii nitepaTtypi TepmiHy meTare-
Hes signosigae cinomopthHa cragis aiareneay [4] abo
aHximetamopdiam [15].

. '3a‘ CBOEID NPUPOACKD MPOLIECH MeTareHesy — I3WKO-
XIMidHi. TYT WMPOKO NOWMPEHI MPOLECH PO3YMHEHHS
PEreHepauii nif TUCKOM OCHOBHMX NOPOAOYTBOPIOBANbHIX
MiHepanie. Benuke 3HayeHHs MaiTb NPoOLECH MEeTacoMa-
TO3y. Y_aepuwcrwx nopoaax NpPOXoAuTb NOBHa NEPEeKpHC:
Tani3aauia UeMeHTy, Y rUHUCTUX | KapBOHATHNX — OCHOBHO!
Macu. MNUHUCTWIA MaTepian y Beix nopoaax NoBHICTIO MNA-
POCTIOAN3OBaHNA. Y rinpocnioan3osanux arperatax 3y-
CTPIMaKTLCA HOBOYTBOPEHHSR XnopuTy, BioTuTy, MyckosITY

B ynamkosux nopopax wupoko poanosciomxeri iHKOP
nopauyiuHi 1 pereHepauiiHi cTpykTypw, bopoaari 3epta
KBapuy, NonboBOrO WNaty, npossi BGnacreay, nossa A0F!
HEMCLKUX ABIAHNKIB KBAPLY, WO NPOSBNAKTHCA FONOBHIN
HMHOM NIA Al TaHreHUiansHoro (cTpecosoro) TUCky.
38'A3ky 3 umm O. Anackypt [13] 3anponoHyBaB po3pidHATH
BriacHe mMeTarexea 3aHYpPEHHA, wo NposABNAETLCA B aBnd
KoreHax, pudbToBux sanagmHax, MioreocuHkninansx AC
!r'lg:::;rxy [ |Haepcmuo-cxr_1amamx nepeTsopeHsb, | MeTd

AVHaMOTEpManbHOI akTweizauii, wo sBnRe COLOX
apeaqu HaBKono 30H MeTamopiaMy aeneHocnaKLbOso!
Ta enigoT-amdibonitosoi cragii, siki KOHTPOMOWTLCH 30

HaMW TEKTOHIYHUX NopyLEHb.
HeayHac‘?Pgi:gzﬁro_Amemmmn MiHepanamu craai merarc
ABOOKWCIB TUTaHY: :aaagu, T L see iy BRRE
DUT, MareHaianbgé- POOHATH — KanbuWT, QONOMIT, aHAe
TaeapuuHi rigpocn an e KapOoHaTk; cunikath - A
CTinbNHOMen POCNI0AN nonituny 2M; cepuunT. MychoBl’
aH, xnopur nonituny 11b, 14A, B = 97°. A
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nipodIAIT, @anbOIT, ONIrokNas, MIKPOKNIH, NPEHIT, NymMneniiT,
MIHEpany rpynu enifoTy. I3 HAX CepuunT, MyckoaiT, aparo-
HIT, NPEHIT, NYMNENIT, MarHesianbHi OpTOXNOPUTH 3'ABNA-
0THCA BUKMOYHO Ha CTaail MeTarexesy [7].

MeTareHe3 NposBNAETLCA B HWKHLOMY W CepenHLoMy
CTPYKTYPHUX NOBEPXaxX MeoCUHKMIHANEN, Ae NOTYXHICTb 0ca-
n0BUX ToBLL carae 5-15 kM, Tuck 200-300 mia, TeMnepaTypa
200-300° i Binblue Npu BU3Ha4YanbHOMy Bnnuei cTpecy. Me-
TAareHel | MeTareHeTWuH! NepeTBOopeHHA 2ycTniuanTeea | B
nnaTtOpMEHHWUX BIAKNAAax, A€ NOTYXHICTE CArae BCLOrQ 2—
4 kv, Temnepatypu 200° i Tuck — 200 mMa, ane TpusanicTb
npouecis 3Ha4Ho Binbwa — 1,0-1,5 Mnpg poxis.

Y cTaaii Metaresesy DO3pIsHSIOTL ABa eTanu: paHHii
abo nodaTkoBWW | Ni3HiA abo rnubunHWia MeTarenes [5].
Evan rmubuHHOro Metarereay Harato & somy nosibHuil 4o
npwawoso‘u’ CTaaii perioHanbHoro MeTamopdiamy — Mycko-
BiT-xnopuToBi cybdauii 3enennx cnaduis. OcHoBHa Bif-
MIHHICTb nonsarae B cnabkil nepekpucTanisauii ynamkosux
3epeH i He3HauHin poni anbBiTy # eninoTy, siKi € akuecop-
HUMH Ta ApYrOpsAHUMM. Kpim upboro psip MiHepanis (ksapu,
ar_u:ﬁlT, rinpocniofit 2M, cepuuuT, MYCKOBIT, XAIOpUT, nipo-
qJIl‘IIT,‘eI'I'I,ElOT) YTBOPIOKOTBLCS Ta ICHYIOTb Y LLUMPOKOMY Aia-
nasoHi TemnepaTypyu W TUCKY, NOYMHAIOUK Big CTaAil aiare-
He3y | 3aKiH4ylo4n perioHanbhviM MeTamopdiaMom, ToBTo €
CKPI3HUMU MiHEepanamu i IX NPUCYTHICTb Y 30Hi MeTareHesy
HEe Oac MOWNMBOCTI BIQHOCKTH L0 CTafAio 40 3eneHocnaH-

LboBOI haulii meTamopdizmy.

[TMTaHHA NPO MEeXy MiX 0cagoBUMKN A METamMopdidHu-
MU NOPOAaMU HaneXWUTb A0 BaXMBUX LUE HE MOBHICTIO
BupilleHux npobnem. MNMapareHeauc miHepanie npu nepe-
XOfi BiA 0CcanoBWX A0 MeTamopdivHMx nopig POpMYETLEA
JOBIMIA Yac i B CKNaAHUX YMOBAX, AiKI 3anexaTtb Bif TeMne-
paTypw, TUCKY, NEPBUHHOTO CKaay Mopia, QisrKo-XiMiuKnx
napameTpiB iHTEPCTULiAHUX po3duHiB. OB'eKTUBHAM Kpu-
Tepiem nodyaTky perioHanbHoro MeTamopdismy M. Norsu-
Henko, N. Opnosa [7] BBaXaTb MacoBy NOABY MYCKOBITY,
enifoTy, ansbity, naparoHiTy SK NOpPOACYTBOPKOBANbLHUX
MiHeparnis, @ Mexa MK 0CafoBMMKU i MeTaMopdiYHUMY
noponamn Aense coBol MepexifHy 30HY 3 NOTYXKHICTIO
NepuInx coTeHb MeTpiB, A& CiBiCHYIOTb meTamopdisosaHi
ocafosi Ta cnpaexHi MeTamopdiuHi nopoam [14].

3anexHo BiA TOro, Ha AKiA cTaaji NepeTBOPEHHA 0Caf0BUX
MOPiA, NPOXOAMB MPOLIEC HAKOMUYEHHA, B Pe3ynbTaTi AKoro
YTBOPWANCS Ti UM iHLL pyAHi KOHUEHTPaUIl, | BBaXakun pyau
HEBIA'EMHOI YaCTWHOIO OCaf0OBOro CepefoBMILA, 33 CTyne-
HeM TpaHcdopmaLyi X MOXHE PO3AINUTA HA Taki rEHETUYHI
TMNU: QiareHeTWYHI, KaTareHeTuuHi, MeTareHeTu4Hi 1 MeTa-
mopiyHi. 3a IHTEHCUBHICTIO npossiB Mpouecis TpaHcgopma-
Uil AR KOXHOTO TUNY BUAINAIOTECA paHHi Ta nisHi rpynu (pax-
HbOMETareHeTuuHi, Ni3HbOMETareHeTHyHi i T. n.). KatareHetu-
UHe i MeTareHeTUuYHe py/AOYTBOPEHHS BiANOBIAHO A0 Xapak-
Tepy 0Caf0BO-NOPOAHUX BacenHis MOAINAETLCA Ha enisiHe,
iHpiNbTPaUiAHEe Ta po3cinbHe.

YOK 552.4 : 653.4

BucHoBKW. [1py xapakTepucTuui CTyneHs TpaHcdop-
Mauii poAoBULL AEAKI aBTOPU HaMarakTbCa nepeniunTn BCi
cTaaii nicns ceauMeHTaUiiHUX NepeTBOpEHb, WO NepeTep-
nino Te uwW iHwe poaosuiye. Hanbinblw pauyioHansHo 06-
MEXMUTUCA Ha3BOK OCTaHHLOI CTaAil, PO3yMilo4u, Lo A0
Liel cTamii pofoBvlia NPOALLNO B CBOEMY PO3BMTKY BC
nonepegHi. Hanpuknaa, 3amicTe "QiareHeTUYHo-KaTareHe-
TUYHO-MeTareHeTuyHoro" Binbll MOriYHO roBOpPMTY NPO Me-
TareHeTHUHE, POYMIOUM, LUQ 3 MOMEHTY CeQUMEHTAL! BOHO
nepeTepnino CTajil AiareHeay W katareHesy | 3ynMHunocs e
CBOEMY PO3BMTKY Ha CTaAiil meTareHedy. [lexTo 3 reonoris
po3BKBac rinoTesy npo nonireHHe A NONIXPOHHE NOXOMKEH-
HS 3@3HAYEHWUX POAOBMLL. X NOMIreHHICTL BUPAXKAETLCS CY-
KYMHICTIO Di3H1X 3a CKNAAHICTIO T2 macwrabom npossie ce-
LVIMEHTOTeHHVIX | BYNKaHOTEHRVX NPOLUECIE, 3 MONIXPOHHRICTE
— pi3HWMKM CTaAisMK TpaHcgopMayii poAoBMLL. B ocHosi uiel
rinoTean MoknaaeHo AaHi Npo Tpueanuii PO3BMTOK amarma-
TOFEHHUX POAOBMLY, WO MalTh PUCU AK CHHIEHETUHHOIO
0Ca/l0BOr0 NOXOKEHHS, TaK | enireHeT4HOro YTBOPEHHS.
3anexHo Bif NepeBaaHHA PaHHbOro CUHIEHETUYHOTO YK
Ni2HLOro enireHeTMYHOT0 Y COPMOBAHOTO TakuM HMHOM
pOAOBULLA BU3HAYHUMU € PUCH aBo cuHreHeTudHux, abo
enirfeHETUYHUX YTBOPEHb, PO3YMiloumn Mid enireHeTuyHMA
npoLecu AiareHesy, kata-, MeTareHesy Ta mMeTamopdiamy.
PofoBwvuia, nos'sdaHi 3 npouecamu perioHansHoro Meta-
MopdhisMy Ta yneTpameTamopdiamy Hanexats A0 Khacy
MeTamMopOreHHMX, Wo NoAiNAlTLCA Ha meTamopdizoBaHi,
meTamopdhiuHi i ynbTpameTaMopaivHi, reonoriyxi Ta diau-
KO-XiMIYHi OCHOBM, SKUX AETanbHO PO3rNsAHYTI B KONEKTUBHUX
poboTax nia kepisHuuTeom A. Benesuesa [2].
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CPIENO B NMPOTEPO30UCLKUX KOMMNEKCAX 3AXIAHOI YACTUHM YKPAIHCbLKOI O
IMTA (OCOBSIUBOCTI NOWKUPEHHA, MIHEPANOrO-rEOXIMIHHI ACNEKTH)

PosanaHymo oco6nusocmi hopMyeanHs cpiGHoi minepanizauir e npomepo30UChKUX KOMIIEKCax YKpaiHCbko20 wuma. Y Gaza-
mbox eunadkax npossuy cpibHOT Mikepanizauil npocmoposo cyMiwgyromscs 3 noknadamu pyd ypasy, pidkicnux memanis, nanisemanis
ma 30noma, ¢hopMyHo4i KOMMAEKCHI pydU, U0 MOXe 3Ha4HOI0 mipoto nideuwysamu IX eKOHOMIYNY 3HaYyWicms.

This paper considers features of formation of silver mineralization in proterozoic complexes of the Ukrainian Shield. In many cases
the manifestations of silver mineralization are spatially associated with deposits of uranium, rare metals, polymetals and gold, forming

complex ores that can raise their economic Importance substan tially.

NocranoBka npoBnemu. Ha BiAMiHY Bi4 3onoTa npo-
Bnema MeTanorewii, reoximii T2 miHepanorii cpibna 8 me-

xax YkpaiHcbkoro wura (YL) suceitnena B HayKkoBiR nive
paTtypi HeAOCTaTHLO. 33 BMHATKOM CRELianbHUX TeMarTuy-
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HuX pobiT Ha Gnaropogki MeTanu, Wo NpoBoAWIIUCH B ME-
xax Binoaepcbkoi 3enoHokam'aHoi cTpykTypu B. Kpas-
yeHko [B] Ta A. Nikeperewo [7], pewrTa MiHepanorq-req:
XIMIYHWUX aocniaxeHb WoAO nposBiB cpibHol MiHepanizadl
BUKOHYBANAaCh rONOBHUM YMHOM Pa3oM i3 BUBUEHHAM KOM-
NNexkcHUX pya ypaHy, bepunito MonibaeHy, 3onoTa, aAe cpl-
Bno posrnaganoca B AKOCTI MOXNUBOI J0AATKOBOI KOPUC-
HOI KONanuHu ANA CynyTHboro BuAobyTky [1). Xoua sara-
nOoM, Y NPaKTUUi NPOBEAEHHA reonoriyHmux pobiT niaBULLEH!
BMICTW Ta reoximiyHi aHomanii cpibna dikcyoTbca [0CUTh
4acTo, a OKpeMi BCTAHOBNEHI KOHUEHTpauii BnaropoiHoro
METany MoXyTk MaTwv i NPaKTU4HWA iHTEpeC.

He 3Baxawuu Ha Te, WO 33 CTyneHem MOLUMPEHHA B
reonoriYHUX yTBOPEHHAX CPIBNo HanexuTb A0 HaA3BUYaN-
HO PiAKICHWX METanIB, KNapku AKWX y 3EMHIA KOpi He nepe-
BULLYIOTb n-10°-n 10°, niasuLWeRi BMicTW Uboro Bnaropo-
AHOro Mervany (ikCyloThCs B NOpoAax caMoro pisHOro Biky
Ta reHeaucy. 3aranom AnNs [A0KeMOpPINCLKWX LWWUTIB CBITY
BnacHi pogoeuila cpibna He € xapakTepHumu, a cpibno
3YCTPIMAETLCA TONOBHUM YMHOM Y PO3CIAHOMY BUMMAZI B
noniMeTaniuHUX Ta KonuedanHwx pyaax [8]. Ane Takox
MaTE MiCLle I OKDeM| BUHATKY 11000 3aransHol Texaeuyl
noseaiHkv cpidna, wo Byae poarnaHyTo B NOAANbLIOMY.

Buknaa ocHoBHoOro marepiany. Ha siamidy Big ap-
XENCLKUX YTBOPEHb, A NPOsBM CPiOHOI MiHepanisauii cro-
CTepiraloTbCs BUKNIOYHO B acouiauii 3 pyaamu 3onoTa no-
WHPEHUMU B MeEXax 3erieHokam'sHux cTpykTyp (Cypcbka,
YopTtomnuubka, binosipcebka), npoTepo3onckka MeTanore-
His cpibna YkpaiHCbKOro LWKTa XapakTepuayeThes 3HauHO
LWMPLUMM KOMOM reofuHamivyHux ymoB chopMyRaHHa Ta
PI3HOMAITTAM CTPYKTYPHO-hOpMAaLifHIiX M03ULIKA NposBy
cpibHoT MiHepani3auii.

Cpibno 8 diagpmopumosux 30Hax epaHynim-sHelico-
8ux obnacmed. Xova B uinomy gns obnacren npossy
TPaHyniToBOro Metramopdiamy cpibno He € XapakTepHuM,
nooauHoki nposeu cpibHoi miHepanisauii 6yno scraxos-
NEeHO B rpaHyniT-rHeicoBUX komnnekcax [HICTPOBCLKO-
Byabkoro cepea 30H nolwwupenHs aiactopesy 3MmiH Ta
yneTpametTamopdismy.

Y perioHi CepefHboro Mobyxoks B Mexax niBHIYHOT ua-
CTWHW [1eMOB'APIBCLKOI CTPYKTYPY BYNo BCTaHOBNEHO Mak-
cumanbHi aHadeHHs BMicTy cpibna no 419 r/1, npu emicTi
sonotva 19,9 r/r. [11]. KoHTpacTHi reoximiuni aHomanii cpib-
na i3 eMmictom go 1 r/T i 3onota 0,-0,5 r/T Takox YacTo no-
B'A3aHi i3 30HAaMW OKBApUOBAHKHA Ta Cynbdiausauii ckap-
HOBaHUX MOpiA, WO 3ansraldTe Ha KOHTaKTI rpaHar-
GioTutoBmx rHewicis 3 rabpo-amdibonitamn. Y mexax [e-
MOB'IPIBCLKOT CTPYKTYPW, Ha BigMiHy Bia KanitaHiBcbKoro
pyAcnponABy, Ae NpoABNeHnA 38'a3ok GnaropogHux Mera-
nis 3 Hikenem, AomiHye koGansToBa TeHaeHuis. MinTeep-
[DKEHHAM LbOro MoXe ByTh LUMPOKUIA PO3BUTOK Y CkapHax
[Nemos'spisckkoi cTpykTypn Ni-Co MiHepanisauii (cacbno-
puT, HikeniH, kobanbTuH, pamenscbepruT). Ha Mivepanori-
YHOMY piBHI MiABWLIEHI BMiCTK cpibna nocTiitHo sigmiya-
fOTbCA B XaneKonipuTi, nipoTuHi, kybaHiti. EanHui cpibHun

MiHepan, wo Bys BCTaHoOBNEHWA TYT, NpeAcTaBneHuit Te-

nypvwaom cpibna — recutom.

Mposen 3onoTo-cpibHO-KoNYeAaHHOro TUNY 3pyAeHiHHs
KanitaHiscbkoro pyaonpoBy, fik NpaBuno, po3anoBcroaXeH a
€K30KOHTAKTOBUX 30HaX, CEPes rpaHaT-nipOKCEHOBUX CKap-
HiB, Kanbuudipis, amdiboniaocsaHux rabpo-Hopuria, 33
OKPEMWMMU aHanizamu 3Ha4YeHHs BMIcTy cpibna csraiots 20—
30 r/r, npu BMmicTi 3onota Ao 3-5r/1. Jo cknagy ronoekai
NpOAYKTMBHOT acouiauii BXoAATL Taki pyAHi MiHepanu: nipur,
XanbKonipuT, nipoTuH, KybaHiT, cdaneput, enekTpym, camo-
poaHe cpibno. MiHepanoriyHo NpoABY CAMOPOAHOIO cpifina
3YCTPIHAIOTECA BUKNIOYHO cepel XanbKonipuT-kyGaHitoaux
arperatis y BurmMaai TOHKOAUCNEPCHWX BKIOMEHb. 3aranom
nocninoeHicTe thopMyBaHHA eHaoreHHol BnaropoaHomera-

BICH MK Kuiscbkoro HauioHanbHoro yHiBepcurery
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nesoi MiHepanisauil B Mexax KaﬂiTaHFBICbKOFO p:{ggnpoﬂﬂy
pO3rNAAAETECS B 3aranbHOMY KOHTEKCT €BOMoUi Metgcy.
MaTWUHMX TPOLECB i3 MposiBamMu 30HATBHOCTI Ta pypnyq.
MiHepanori4Horo TeneckonyBsaHHs [4]. .

3 eHgoreHHo MiHepanisayieto 301078 Ta cpibna epi.
[IK0 NpOCTOPOBO noB'A3aHi NiaBULUEH! BMICTHA Brnaropoguuy
vetanie i B Kopi BUBITpIoBaHHs KaniTaHiBCbkoro macusy
Kpim nnowiagHux Kip BUBITPIOBAHHA T@8 30H NOWMpeHHy
APYITIOTMKOBOrO anioBiio, LikaBiuMU B NNaHi PyAGHOCHACT]
wmoxyTb ByTW i NiHIAHI KOPU BWBITPIOBAHHA, A€ NiaBulex|
BMicTy BraropoAHUX MeTanis CNoCTEPIraloTbCs B TekTox-
4HO ocrabrneHnx 30Hax pO3BUTKY CKPEMEHINUX Ta HOHTpo-
Hi30BAHWX CEpreHTHHITIB. 3aranom CyTTEBO CpibHa mive-
panisadis nNpocTopoBo TAXIE A0 NPOAYKTMBHOI 30m0TO-
KBAPLI-TETUT-ri3pOreTTOoBOI acouiauii, y cknaai skoi nowu-
peHi Taki MiHepanu, sk caMmopoAHe cpibno, Annait, ranex.

Ak BigoMo, Ha Maicekomy pPOAOBULLI NEPEBaKaYMM
TUNOM 3PYAEHIHHA € 30710TO-KBAPLIEBUW TWM, 3 XapakTep-
Holo BMCOKOI NpoBHicTio pya 3onora 920-980 [12] | Tomy
OKpemi 3Haxiaku reoxiMidHux aHomanii cpibna (ao
100 r/T) cnpuiManuce AocuTb oBepexHo, Ao Toro uacy,

KOnU Ha niBfeHHOMY NPOAOBMEHH! 2CNCTOHOCHS! CTRyk-
TYPH, Y Mexax pyaonpossy "Kgima" Qyno BCTEHOB/IEHD
[eKinbka nepeciyeHb i3 cepeaHiMu BMICTaMi cplona sig
20 ao 40 /1. MposiBu MiHepani3auil NPOCTOPOBO NoKani-
3yI0TbCA Cepes OKBapLbOBaHWX Ta Cyrnbdign3osanux
rpaHaT-6ioTMTOBMX rHewWcie, Ae BMAINEHHA CamOpPOAHOI0
cpibna noctinHo QKkCyrOTbCA Y BUrAAAi CyOMiKpocKomiy-
HUX BKnloyeHb (5—40 pm) y cynedinax 3aniza. Misepano-
riYyHo cpibno 3ycTpi4aeTbCsa 8K Y MiPOTUHI, Tak I B MipuT,
npuM4yoMy TrONoBHWUM CpibnosBmillyBanbHUX MiHEpANoM
BUCTYNAE BUKMIOYHO NIpWUT ApPYyroi reHepadii, Lo yTBopk-
€TbCA 33 PaxyHoK Aucynb@iauaauil paHilie YTEopeHoro
NipoTuRy. LlikaBo, Lo 30M0TO Npu LbOMY MaiKe BIACYTHE.
Cpibrio 8 npomepo30UCsHKUX 2paHimo-2Heico8ux MOFCax.

YucneHHi reoximMiuHi 4oCNiAKEHHS MOXAMBIX npoABI8 CpioHOI
MiHepanisauii nposoannucs TIE Ne 47 KM "Kiposreonoris’ &
3axigHiA yacTuHi Kiposorpaacbkoro Brioky, y mexax nows-
PEHHA NpoLieciB, NOB'A3aHNX i3 BpaTchbko-3BEHUrOpOLCEKOR
30HO [11]. 3a pesynbTatamu nposeaeHUX AOCHIAKEHb |
aHaniay Ginbw Hix 4000 npob nopig, BiaibpaHux i3 PiaHitx
PYAOHOCHUX CTpyKTyp EpaTCbKO-SBeHmropoACbKoT 30Hu, Oyno
BCTAHOBNEHO OCHOBHI rONOBHI 3aKOHOMIPHOCTI nokani3aly
Gnaropoporo metany Ta smainero MiHEpanoro-recxinivH
TN Mikepaniaauii cpibna [1; 3, 5).

~ Cepen Bcranosnenux Tunis cpibHoi MiHepani3aLil Ha#:
binbw noumpenum e CPiIBHO-KONYeaaHHMit TUN, pyan AKOC
XapaKTePU3YIOTLCA NIABULUEHUMM 3HAUEHHSM BMICTY CPO-
na (po 1-5 /), wo NPOCTOPOBO NpWypoueHi Ao oonacrer
MOLUMPEHHA  KaapU-NipOTWH-rpachiT-GioTutosnx Tosl H3
HEW Hac onHosKauHoi aymk wopo FeHEeancy Lux yT8opers
MOKN Lo He ichye. Mo pisHOMy cnpuiimasTocs | ponb Me-
::r:opdimmg, ynbTpameTamopgiuHux Ta rigporepmans
e fpouecis, aki NPMBOARTL /10 hopmysaHHA CYTTESY
H&’;&“’(ﬁ:ﬁ:;omams, WO XapaKTepuayloTbea enireHeTH
HE 3 Hanna ':") tbopmamu i oarouacko 3BepiraTs A
HAX Tin ne;]éazHHﬂM 3anAraHHA NNacToBMX | DIHS(?HCA"J
AKOGT] ﬁepBMHHO;gHoro GinbuwicTio AOCTIAHMUKIB panom;“,
FMSRAIOTLoR 5 AXepena Enaropom.mx merans p‘::
iHryneuxor cepii i)gﬂKagoreuno-oca,qog. rosu JHW'\:
FPIOTh 3Barauen; « o B0 BAXMBY ponb npw Lsomy 8
Xax skux Mom““' CIPKOIO ByrneussmicHi yraopents. ¥ MO
38'na MaTh micue Gioximiuni peakuyil nepBuHHL‘“

Yaautm Ta KOHUeHTpauji cpibna [1, 10]

. ﬂpyr“l‘d MR MiNepanisayi npe ‘ a1 anare
BICMYT-CpiGHUMK acoujavyisimm P ACTasneH s
BETBHOSNSHD S Tumobine oL NPaRaMERIeS H
BaHOMY B mexax yey SpURCEKoMy PyfianpoAnl po.ntlb-’
FaHHiBCLKa] TexTo:lquTPa”bHOI HacTUHK 3BeHrropoActht
Ol 30HW. Ha nepwomy erani PO
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AEHHA EONOrO-NOWYyKoBUX pobiT Tumodiisckkuin pyao-
npoA8 PO3rNAAABCA B AKOCTI NEPCNeXTWMBHOI HA 30M0TO
(0,2-10 r\1) Ta cpibno (300 r/T) reoximiuHoi aHomanii. Pe-
aynbTath X rMubokoro BypiHHA A0 rNuGWHU Maiixe 500 M
A03BONUNW BCTAHOBUTH MeXi NOWWPeHHn cpibHoi MiHepa-
nisauii 4 Ha OinbW rNUbOKI TOPU3OHTW, Ae MakcumanbHi
3Ha4eHHRA BMICTY caranu 50-60 r\T.
Tperith TUn _cp|6Ho'1' MiHepanisauii npeacTasneHuit CeuH-
Leso BicMyT Cpibhoic acoulauicio, umcensHi nponew | avo-
Mgpn’( gxo‘ﬁ npocToposo CMoCTepiralTbCA Yy BUrNAAI BUTSITHY-
TOI B NIBHIYHO-3aXIAHOMY HanpPAMKY CMYrv B3A0BX 3BeHUro-
po,qcsxo-r_aHHiBCbKOT TEKTOHIMHOT 30HW. Mopogw, wWwo BMi-
LiyloTh CpibHy Mi_Hepaniaauiio, NPeACTaBNEHi YPEHOHOCHUMU
anubiTUTaMu, Ak MOXYTL PO3BMBATMCA K NO MeTamopdid-
HWM YTBOPEHHSAM IHMYNO-iHryNeLbKoi cepii, Tak i No WWpoKo
NOWWPEHUM TyT MirMaTuTaM i rpanitoinam. Hanbinew koHT-
pacTHO CBWHLEBO-BICMYT-CpibHa MiHepanizauia TpeTboro
TMNY NPOABAEHA B Mexax BaTyTuHCbKOro poaoBuMLa ypaHy.
3a AaHuMK CnekTpankHoro aHaniay, y NiBHiYKIKR YacTuki Ba-
TYTWUHCBKOrO PYAHOrO NONA B MATUMETPOBOMY IHTepsani
okBapuUpOBaHWX anbbiTWTIB 3HaYeHHA BMICTy cpibna caranu
300 r\T, a B rpaciTax 3barayeHwx keapuom — 70\t Ha 4,8 m
cToBOYPHOT NOTYXHOCTI, [ONOBHI pyAHi MiHepanu npeacras-
NEHi CAaMOPOLHUM CPIDNOoM Ta MaTiNbAUTOM.
lle oguH, AOCKTL HETPaAMUINHMA Ans aokembpito Tvn
CpibHOT MiHepanisauji, Bye BCTaHOBNEHWA Ha MoTalwHsH-
CbKOMY 30510TO-CPiGHOMY pyaonpoasi (BonuHCbkwui reo-
6nox) [2]. Y mexax pyaonpossy CriBBiAHOWEHHSA Mix Bna-
FOPOAHAMU METanamu XapakTepu3yETbCs NepeBaxaHHAM
cpibna Hag sonoTom, 10 no 1. YvcenbHi Npossw cpibna
Bynu BCTaHOBNEHI Y CKaAi paHHLOI NPOAYKTUBHOT acouja-
Ui (xanbkonipuT-BOpPHIT, xanbko3awH-kosenik-recut-6oraa-
HOBUYMT HW3bKONPOBHE 30NOTO-eNeKTPyM-KIOCTeniT-3010-
TMCTE cpiBno). 30N0TO X, Y CBOK Yepry, XapakTepu3yeTbes
npUypoyeHicTio Ao Binbu Ni3HLOT 30M10TO-TENYPUAHOT aco-
uiauii  (eucokonpobHe 3onoTo-BeicuT-anTaiT-hpobeprit-
MENOHIT-TENYpPOBICMYTUT).
Cpibno 8 30Hax f1a1e0npomepo30UCcLKOl  MEKMOHO-
MazMamuuHoi akmusizayii (BonuHcbkul 2eobnok). Mak-
CUManbHi 3HAYeHHs BMICTY cpibna Ha YkpaiHCbKOMY wmi

Bynu BCTAHOBMEHI B MeXax 30H NaneonpoTepo30NCHKO!
TEKTOHO-MarMaTW4HOI aKkTuBi3auil BonMHcbKoro reobnoky.

3a pesynbTatamu npobipHOro aHanisy nonimertaniy-
HUX pya lMepxaHcbkoro pyaHoro nons (3 xapaxkTepHor
Be-Ta-Nb-TR-Zr-Sn-W-In-Pb-Zn-Cu-Ag-Au MiHepanisaui-
€10), Y NepesaxHo raneHiToBux pyaax dynv BCTaHoBNEHI
IHaYEHHN BMICTY cpibna 4o 2865 /T, Npyn 3HAYEHHSAX BMI-
cTy aonota po 1,36 /1. ¥ pyAax 3 nepeBayaHHAM Xanb-
kenipuT-GOpHITCEUX acouiayis piicTy cpina Ta sonoTta
cTaHosunu 805 Ta 2,11 r/T sianoeigHo. Ha niBHIYHKK 3a-
xia Bia MepkaHCbKOro pyaHOro Nomd, y Mexax [nyuwko-
BUUBKOI reoximiyHoi aHomanii 6ynu BCTAHOBNEHI NPOABK
camopogHoro cpibna, enekTpyMy Ta recuty y cknagi ba-
raTomeTanesoi cynbgiaHo! MiHepaniaauii, HaknageHol Ha
WEEeNiTOROCHI BAMNHAKOBI CKapHW.

Ha CupHWLbKOMY PYAONpOsBI, po3TaloBaHOMy Ha nie-
HiyHui cxig Big c. KosaHka (3a 2 kM BIiA CT. Ospyy) ranexit-
cchaneputoBa MiHepanisauis npuypodeHa Ao 30H MeTaco-
Maro3y, NOWMPEHNX Y NEPXKAHCHKUX rpaHiTax. [1pu 3Ha4eH-
HSIX BMICTY OCHOBHWX PYAHUX KOMMOHEHTIB, fIKi CTaHOBNATb
Pb-7,2 % i Zn-0,46 %, BMICTW cpibna csaranu 95 /1.

BepbeHcbke ponosuuie monibaeHy NpoOCTOpoBO MpH-
ypOUYEHE A0 CXiAHOTO EHAOKOHTAKTY YCTWHIBCLKOTO MacuBy
BIOTUTOBUX NEAKOrpaHiTie 3 ByMNKaHOTEHHO-TEPUTEHHUMU
sigknanamu OBpYyUbKOI 3anaavHu. Moni6aeroBe 3pyae-
HIHHA NpUypoYeHe A0 30H OKBApUIOBaHHA rpe3eHizoBaHux
rpaHiTie Ta TONas-kBapL-UMHBaNLAMTOBUX rpefi3eHis i cy-
NPOBOKYETLCA NiABUALEHNMU smicTamu Cu (0,3-0,6 %),
Pb (1,2-1,5 %), Zn (0,2-0,4 %), Mo (0,6-1.5 %), Bi (01—
02%), Ag (10-110r/1). Cpibno KOHUEHTPYETLCS
rONOBHWM YMHOM Y Ccynbdigax.

BuUcHOBKH. 3 reoxiMidHuMu ocobnueocTsamu cpibna no-
8'Si3aHa YacToTa NOLUMPEHHS TIET Yy IHLWOI MiHepansHoi go-
PMM, @ TaKOX 3aKOHOMIPHOCTI 3HaXOKEHHSA ix y pyaax. Mi-
HepanbHi (hopMy 3HaXOMKeHHA cpibna B pyaax 3HaqHOoW
MipOI0 3anexaTb Bif X CyNbMIGHOCTI. Y mMexax Yil| scTano-
BNEHUI AOCUTH OOMEXEeHWid CNexTp MiHepanbHux opm
cpibna sig camopogHoro cpibna [o cynbdigis Ta Tenypvais
(tabn. 1). QocuTb YacTo cpibno NpUCYTHE B IHLIMX MIOHWX
MiHepanax y Burnsai iSoMopgHUX AOMILLOK (Ag"— cu').

Ta6nuys 1.TONOBHI MiHepanu — KOHUEHTPaTopH cpi6na B pyaonpossax YL

] BmicT Ag :
Ne Minepan (sar. %) CynyTHi enemMeHTH PoaoBHILa Ta pyAONpPORBHM
- Mepxancoke, Kanitauiscbke, Keimka, Maiiceke,
1 Camopoate cpibno (Ag) 99,2-99,9 | Cu, Pb, Zn, S, Fe, U BaTyThHCie ,
2 Kioctenit (Ags Au) 62,2-79,6 | Au, As, Te Actpybeubke, MNoTalwHARCHKUA
3 Enextpym (Ag Au) 4063 Au, Cu, Pb, Zn, S, Fe Mepxarceke, Kanitaniscoke, MNywkosmnyi, Maicbke
; Maixe Ha BCix poao a ) -
. CENEoasonoTS (Au) 0.01-20 Au. As, Te, Bi W POAOBMLIAX Ta PYAONPOABAX 3CN0
.| Fnywkoewui, [MorawHsaHcekud, Maicske, [emo- |
5 Mecut (Agz Te) 60,4-62,9 | Au, Cu, Pb, As, Te, Bi B'ApCLKHA
6 BornarosnunT (AgBiSe:) 22,7 Au,Cu,Te S MoTalwHAHCbKE
7 MakkiHcTpilT ((AgCu)z S) 60,8 Cu, Te, Bi, Cd TumcdiiBCbKIA
8 irpomeneput (AgCu S) 52,1-56,0 | Cu, Pb, Zn MepxaHcbke
9 MatunbauT (AgBiSz) 27,7-28,5 | Pb, U, Bi BaTyTuHCbke
10| BerextiniT ((Cu.Fe): (PbAQ)S:) 22-45 | Cu,Pb,2Zn Meparceke
11 Benwaminut ((AgCu)s(BiPb);S12) 18,3-20,4 | Cu, Pb, Bi, Tl . Kam'sHCBKMA
12| BepuiT ((CuAg)sPbBi Si1) 4,2 Mo, Cu, Pb, Bi BepbeHcbke _
13 BiTnxeHiT CusBiS; 1,4-2.4 Cu, Bi, As, Mo, Pb BepbeHcbke, TUMOIIBCbKIM
, NepxaHcbke, Bepbenceke, Tumodiiacbkii, [lo-
14 | BopHit (CusFeS,) 001-06 | Mo, Cu,Pb, Bi TaWHAHCHKUA
. MoTallHAHCBLKWA,  [epxaHcokuin,  BepbeHcbke,
15 | Xanbkoaun (Cu2S) 0,01-04 | Mo, Cu, Pb, Bi TumodbiiBcbkui
. TnylukoBudi, Mepxanceke, BepBexceke, THMOMI- |
16 | Ourexit (Cuz-xS) 0,01-0,3 | Mo, Cu, Pb, Bi TBCLKIi B
. nywkosuui, MepxaHnceke, Bepbexceke, Tumodi- |
17 | Kosenin (CuS) 0,01-0,3 Mo, Cu, Pb, Bi 'Escybxviﬁ d)
18 | Xanskoniput (CuFesS;) 0,01-0.2 Cu, Ni, Co, Bi, Au Maihxe NoBCioaHo |
19| TenantuT (CuzAs,S;) 0.42-068 | Cu, Bi, As, Ni Crenosu
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Metanoreniuni ocoBnuBocTi cpibHoi Mmixepanisauii Ha
perioHanbHOMY PiBHI BU3HAYaOTbLCA cneujanisauielo Okpe-
MMX FeOnoruHKUX (hopMaLlin Ta reonoro-popmaLlitHux Kom-
nnexcis, npeacTaBnexHux sk beanocepeaHb0 meTamopdiso-
BaHMMI  BYNKAHOrEHHO-0CAA0BMMM  ToBlamu  (iHryno-
iHryneubka, TeTepiscekoi cepii), Tak i MarMaTMiHuMmn BiaMmi-
HaM¥ Ta METacOMAaTUYHO 3MIHEHUMW Pi3HOBUAEMM (OCHWLb-
KWR, NEPXaHCHLKUA Komnnekc). IHoAi PYLOBMILLYBANEHAMU
MOXYTb ByTW HaBiTe ynbTpameTamopdidHo 3miHeHi Nopoan
~ rPaHyniTH, 3 NiABULLEHUMM KOHLEHTPaLIAMA cpitna B 30-
Hax NoLupeHKa aiadTopesy.

Y GaraTbOXx BUNaakax npossu CpibHoi MiHepanizauil
NPOCTOPOBO CYMILLYIOTLCS 3 NOKNaAamMu pya ypaHy, piaKic-
HUX MeTanie, nonimeTanis Ta 3onota. Ane 3aBAAkK CBOIM
reoxXiMiuHUM BRACTUBOCTAM CPIGNo NPOSBNAE TeHAEHL|o
O aKTWBHOI Mirpauii pa3om i3 xanbkodinbHUMK enemen-
Tamu 3 HOPMYBaHHAM NPOABIB HakNafeHol enireHeTU4HoOI
MiHepani3auii Ta HakoNWUYEHHAM Ha Mi3HIX CTaAisX rapoTe-
PManbHOro MiHepanoyTBopeHHs. MPUCYTHICTL HAKNaAeHOT
cpibHOI MiHepani3auii 8 KOMNNEKCHUX pyaax 3Ha4dHolo Mi-
POIO NIABMLLYE EKOHOMiUHY 3HAUYLIiCTb OCTaHHIX Ta 3Binb-

MIUA MARARArTIABUIATL AraTLnv ~R'ATin Al 1A mAasniau
wyS NCPTRCKi«ibnilio BaraTtuLox ob'ciTis, Ak We pO3BiAY

10TbCA, aB0 HaBiTh 3HAXOAATLCA HA CTaLIT ekcnayaTauii.

1. Nposenenns cepebpaHOR MHEPaANU3aLK B 3anaaHou 4actu Kuposo-
rpaackoro Gnoka (Ykpaukckun wut) / C.M. SondapeHKo, B.H. UeaHos,
B.A. Cemka Ta i. I/ Minepanor. xypH, — 2002. - Bun. 22, Ne 1. — C. 20-26.
2. [punyenko A.B., Bondapenko C.H., Cémka B.A., lMamanaxa M.E. Mune-
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TUTAHOHOCHI FrABPOIAX ®ENOPIBCbKOIro ANATUT-INbMEHITOBOIO POOOBULLA

[Hocnidxero pydu dedopieckbrozo podosuwa, n

puypoyeHo20 9o 0GHOUMEHNO20 Mina MuMaHOHOCHUX osligiHo8UX 2abpo 8
mexax BonodapcbK-BonuHcbKo20 Macusy Kopocme.

poidie € munosum dnsa 6a3
Hicmb nnazioxnasie Ansar,

eHCLNO20 KoMnnekcy. Bemanoenero, wo MiHepanbrull cknad pyOHux 2ab
umie aHopmo3um-panaxieizpanimiol ¢opmayjii. XapakmepHuMu ocobnu80CMAMU € ITOMIPHa OCHOE"
nidsuuieHa 3anizucmicms onielie Fase.s; Ma KIUHOMIPOKCEHIE WO 1s40EN10.35F S26.32, @ MaKOK 3HAYHUY

emicm insmeHimy, mumaHdomazHemumy ma anamumy, Wo 6azamiox eunadkax docs2a€ NPOMUCIIOBLX KOHUeHmpayid. Bema:
HOGMIOEMBLCA pUmMMidHe 3mineHHs emicmy TiOz, Fe;05 V205 MnO ma Cr;0, y cnisicHyroyux inbMerimax ma mumaHomazHemu-
max @ 3anexsocmi eid anubuHu. CepedHboe38axeHul ximiuHuil cknad ®edopiecbkozo mina eidnoeidac cy6nyXHOMY 01i8iH0-

soMy ¢hepobazanbmy,
cknady do3sonalome 8i

36azayeqomy Ha Ti ma P. TekmoHiuHa no3uyjs, ocobnueocmi eeonozidHoi Gydoeu ma peyo8uHHOZ0
Anecmu dedopiacbke mino do Knacy po3wiapoeaHux 6a3umosux IHMpy3it, seHeMuYHO 108 'A3anUX i3

npomeposoflcn:uumu 2abpo-aHOpmMO3uMosuUMU MacueamMu aemoHOMHO20 muny.

The ores of Fedorivka deposit occuring in a Ti-rich olivine gabbro intrusion within Volodarsk-Volynsky massif of Korosten complex
have been investigated. It has been established that mineral composition of the ore gabbro is rypicglr fo:}',basic rocks of anorthosite -

rapakivi granite associa
16FS2632 @s so as high co L
MnO and Cri0; contents in the coexiting ilmenites a

MocraHoBka npobremn Ta aHanis nonepeaHix Ao-
cnimkeHb. Pogosullia inbMEHITYy Ta TUTaHOMarHeTuTy B8
NPOTEPO3OMCHKAX AHOPTO3UTaX @BTOHOMHOrO TNy CTaHOB-
nsTs npubnuato 30 % ceiToBuMX 2anacie TUTaHoBux pya [7].
Ha Yxpaiscbkomy wuTi komnAnekcHi ocop-TuTaHoBi pyan
€HZI0reHHOro MOXOAKEHHA po3sigaHi B raBpo-
AHOPTO3UTOBMX MACKBax KOPOCTEHCBKOTO Ta  KOpCyHe-
HOBOMWPTOPOACHKOTO KOMNIIEKCIB [4-5; 8]. Ue nepesaxHo
OigHi Ta cepe.qnbo-akpanneni pyau 3 snictom Fe-Ti okucHo-
pyarnx mivepanis 5-20 %. IHKONMM 3yCTPIMalOTLCA rycTo-
BKpannexi Ta cyuinbHi pyAv. 3a pe4oBUHHUM CKNanom poa-
pi3HAIOTD: anaTuT-iNbMEHITOBI PYAV Y TPOKTONITax, anarur-
iNbMEHIT-TUTAaHOMarHeTuToBi pyav B nepuaoTUTax Ta nipo-
KCeHiTax, anatuT-inbMeHiToBi Ta inbMeHiToBI pyau B raGpo-
voputax [5]. CBoepiaHuiA TN ABNAICTL TUTaHOHOCHI rabpoi-
Av ®enopiBCbKOro poAoBuLLA. Heasaxaloun Ha Ginbw Hix
30-piuHy iCTOPII0 AQCHIAKEHHA LLOTO LiKaBOro poaoBuula, y
HayKoBiW niteparypi BiACYTHI ByAab-aKki AaHi Npo neTporpa-

chilo pyAOHOCHUX nopia i pe4oBMHHWIA cknag horo pya. Pa-

tion. Distinctive features are infermediate plagioclases An,. g, ferrous olivines Fauss: i
i : ! g es Wosswkllx
ntents of ilmenites, Ti-magnetites and apatites. it has been determined a rythmic c‘—;rang?:; ;fu'lqil(t)z, Fez(;:, Vi0s

nd magnetites depending on depth. The average weigh : tion o
Fedorivka intrusion corresponds to subalkaline ofivine ferrobasalt enriched in Ti and P. Geolggy, m%n;e,glggf;fzﬁgl ;girrnogorsaph

Fedorivka intrusion allow to refer it to layered basic intrusion with genetic reiation to Proterozoic massif type anorthosites

y of

30M 3 TUM, depopiBcbKe POAOBMLLE € TMNOBMM NPEACTaBH

KOM KOPIHHUX anaTUT-iNbMEHITOBMX POAOBULL, IO 3anArd”

I0Tb Y PO3LAPOBAHMX IHTPY3iAX TMTaHOHOCHWX rabpolA®

KOPOCTEHCBKOTO KOMNnekcy, | Moxe Gytu etanoHoM NP

BMBYEHHI PYAHWX Tin LsOro TNy, .

QopmynioBanHa Mmetu. Metow nposegeHux ACCT
Axetb Byno patu minepanoro-netporpacpiuHy xapakTeP

CTUKRY TMUTAHOHOCHUX rabpoiais depopiBcKoro poposHLLd:
PakTuuHIUM MaTepianom ans nanucanns cratri ¢ kP
CBEPAMOBUH, NpoBypenux  Mutommpcbkoro  reonore
PO3BiAYBANbHOK ekcneauuicko (qani MPE) nia vac AT
HOT po3BigKkN depopiacbkoro anatuT-inbmeHiToBoro POA
Bulla y 1985-1998 pp. PoBota npucasuyeTsCA nam A7
Ha4yanbHika TUTaHoBOT napTii  MKUTOMUPCHKO!

C. lUsaiiGeposa,

__Teonoriuna Gynosa ®enopischkoro anatut-inbM?
HiToBoro ponoBuwa. ®enopiackke pogoBULS npuypOHe
He 10 OQHOAMEHHOIO TING TUTAHOHOCHMX GMIBIKOBMX rad®?
B NIBAEHHO-3aXiAHIA  yacTuni Bono,uapcz,x-BOmMCbW'o

oe
© O. Murpoxun, T. MuTpoxind: 2
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wacvBy — Hanbinsworo 3 rabpo-aHopToauTorux Macueis
KopoCTEHCLKOTO NNyTOHY. deAopiscuke Tino (T) mae au-
[OBXEHY B NIBHIYHO-CXIAHOMY Hanpsimi KopuTonoaiGHy do-
pMy 3 FOPHIOHTANLHAMKU po3Mipamu 300 x 3500 M. Makcy-
manbHa BEpTUKanbHa NOTYXHICTb Tina craHosuTh 300 M.
TeKTOHI4HI NOPYLWEHHA cyBwmnpoTHoro NpoCTaranHs nopj-
naioTs ®T Ha Tpu Gnoku: nispeHHo-3axignmii, LEHTpanbHui
7a NIBHIYHO-CXiAHWA. Boku aMilyeHi oguu WOAO 0AHOTO Mo
gepTMkani 3 amniiTy4ol 3MiweHHs 60-70 . MisgexHo-
3axiAHWA BnoK, A€ CKOHLUEHTPOBaHi HanbaraTw pyaw, nig-
KMHYTWA BIAHOCHO LIEHTPanLHOro Ta NiBHIYHO-CXiAHOrO 6rokiB.
BypiHHAM BCTaHOBNEHa NepeuHHa posiuaposakicTs OT. Tak,
y Po3pi3i Halkpalle BMBYEHOrO niBAEHHO-3axigHOro Gnoka,
3anexHo BIA KINLKICHOTO NepeBaXxaHHs NeBHUX neTporpabiy-
H¥X BUAMIH rabpaipie, BUOKpPEMAKIOTLCA Tpu FOPU30HTU: BEp-
XHiW, CEPEAHIA Ta HVXHINA.

BepxHil 20pU3OHM NOTYXHiCTIO 70-100 M poakpuTuii
CBEPLNOBUHAMM Y CXIOHIA YaCTUHi niBAeHHO-3axigHoro Gro-
Ky. [OpU3OHT CknageHuin ApiBHo-cepeaHbo3epHUCTUM pya-
HMM OniBiHOBUM rabpo, oaHOpiaHUM 3a cknagom Ta CTpykK-
TYPHO-TEKCTYPHUMU ocobnusocTamu. Mepexia y ninctunbHe
onisiHose menarabpo cepeaHboro FOPU3OHTY NOCTYNOBUA,
CYNPOBOKYETLCH 3DINbLIEHHAM BMICTy Madiunnx Ta Fe-Ti
OKUCHOPYAHWX MiHEPanis, @ TaKOX 3MEHLLEHHSIM 3ePHIUCTOC-
Ti. ¥ Mexax nepexinHoi 30HM y mesokpatoeomy rabpo Mic-
LsMU 3'ABRRAIOTLCA POINNWUBYACTI CMYXKKYBaTi BUOKPEMMEHHA
menarabpo notyxHicTio 20~30 cM, AKi NiaKpecnioTs HeviT-
Ky AMPEKTMBHY TekcTypy. Mexa BepxHbOro Ta cepegHboro
TOPU3OHTIB NPOBOAWUTLCA YMOBHO | XapaKTepU3yETLCA 3ans-
FaHHAM Bif rOPU3OHTAFBHOIO Ta NOXUNOTO 3 KyTamu NagiHHA
10-15° po kpyToro — 3 kyramm 60-70°.

CepeoHili zopuzoHm niacTense pyAHi onisiHoai rabpo
BEPXHLOrO rOPU3OHTY Ha rnubuHax Ginbw Hix 100m, a
TaKOX PO3KPUTUWA CBEPASIOBUHAMM Y NPUNOBEPXHEBIN
LEHTPanbHiA YacTuHi niBaeHHO-3axiaHoro Gnoky. Fopu3oHT
CKnagenuii ApiGHO-cepeaHbO3EPHNUCTUM, iHKONM Nopdipo-
BUAHWM, pyaAHUM oniBiHOBUM Menarabpo, 3 nianopsgkosa-
HUMKM LiNsAHKaMKW me3okpaToBoro cknagy. OpieHTauis me-
rakpucTie nnarioknasy MicusMr 3yMOBIIOE AWPEKTUBHY
TeKcTypy. Y pospiai cepeiHbOro ropu3oHTy TakoX crocre-
piraloTscs AinAHkKM cmyracTol 6yAosK 3 YepryBaHHAM npo-
LapKis, BiAMiHHUX 332 BMICTOM KONbOPOBWX MiHepanis. [u-
PEKTUBHICTbL MerakpucTiB nnarioknady, a Takox cmyrac-
TicTe MaloTh kyTu nagiHHA 40—65°. MOTyXHICTb CepeaHbOro
fOPU3OHTY AOCTATHLO MiHnuea — Bia 32-50 M po 130-
140 m. Mepexia Ao oniBiHOBUX rabpo HWKHBOTO rOPU3OHTY
Moxe GyTH sk NOCTYNOBUM, TaK i Pi3KUM, 31 SMEHLIEHHAM

BMiCTy MacpiyHux Ta Fe-Ti OKMCHOPYAHUX MiHepanis npu
Pl

Puc. 1. MiHepanuHui
KinbkicHui smicT ronoBHUX NOPOA0OYTBOPIOBANELHNX
Ty (llm) Ta THTaHOMAarHeTHTy (Mmt),

Cpx
cKknag TMTaHoHocHUX rabpoiais ®epopisckkoro ponoauula.

minepania - nnarioknasy (Pl), onisiny (Ol), knuHonipokceny (CPx), inbmeni-
BU3IHaYeHMit y 28 Npo3opux neTporpadivnmx wnigax

CTy MadbiyHux Ta Fe-Ti okucHopyagHMX MiHepanis npu 36i-
NbLWEHHI BMICTY Ta 3€pHUCTOCTI nnarioknasy, ax Ao nossu
nopdhiponoAibHNX NENKOKPATOBUX BIAMIH.

Huxwnili 20pu3oHm nigcrensae onisiHose menarabpo ce-
PEAHLOTO FOPU3OHTY Ha FMUBWHI, @ TaKoX PO3KPUTKIA CBEp-
ANOBMHAMM Y NpWUNOBEpPXHEBIl YacTuHi Ha MiBAEHHOMY Ta
3axigHomy cnarrax ®T. MMOTYXHICTb HUKHLOrO rOPU3CHTY
3MiHI0ETbCA Y Aiana3oni 50-250 M. [Opu3oHT NpeacTaene-
HUI naykoto onisiHoBMx rabpoinis BiA NENKOKPATOBMX A0
Me30- Ta MeNnaHoKpaToBMX, L0 YeprylTbCH, NMasHo nepe-
XOZfuM OAAHa B 0AHY. Mabpoian HYKHLOTO rOPU3OHTY BKpai
HeBUTpUMaHi 3a CTPYKTypol: Bif ApPiGHO-CepeaHbo-
3epHUCTUX, NodibHMX oniBiHoBMM rabpo BEPXHbOroO ropu-
30HTY A0 [APi6HO-CepeaHbO3epHUCTUX NOPGIPONOoAIBHUX
abo cepeHbLO-KPYNHO3EPHUCTMX HEPIBHOMIPHO-38PHUCTUX.

Bmiwyroui nopodu pna ®T npeacTasneHi  KpynHo-
riraHTO3epPHUCTUMN aHOPTO3UTaMU, rabpo-aHopTO3UTamMu Ta
nefikorabpo. KoHTakT i3 BMilllyBanbHUMU NOPOAAMM i3k
IHTPY3UBHI i3 BKMIOYEHHAMIU aHOPTO3WTIB y oniBiHOBKX raépo.
MaaiHHA KOHTaKTIB LUEeHTPUKNIHAaNsHe nig KyTamu 40-70°. B
OKPEMMWX CBEPANOBUHAX DIKCYETLCA KyTOBE HEY3roAKeHHs B
3anaraHHi  aupekTMBHOCTI rabpoifiB HUKHBOTO TOPU3OHTY
BiAHOCHO MMOLUMHU KOHTAKTY 3 NiACTWIbHUMK aHOPTO3WTa-
Mu. 3rigHO 3 OAWHWYHMMK BUMIpamy opieHTauii nIoLUH
Teuii, aHOPTO3WUTOBI NOPOAU LLOro paioHy XapakTepusyTb-
€A NOXMNUM NaAiHHAM y 3aXigHOMy Hanpsami [3].

Minepanoro-nerporpachiyHa xapakTepucTuka TUTa-
HoHOoCcHMX rabpoigiB. Kinbkichuii miHepanbHUi cxnaj
TMTAHOHOCHWX rabpoigis PegopiBCbKOro pogoBuLLa Bigno-
BiAae onisiHoBomy rabpo. 'onoBHi NOpoAOYTBOPIOBASBHI
MiHepanu npeacTaeneHi cepegHiM nnarioxnasoMm (21—
70 %), onisiHom (5-37 %) Tta asritom (7-33 %).
XapakTepHo ocobnuBicTiO onieiHOBUX rabpo
Pepnopicbkoro  poAcsulLia € NiABAWEHI KOHUEHTpauii
iNbMeHiTy, TMTAaHOMarHeTUTY Ta anaTuty, ki, y baraTeox
BMNAAKax, MaioTb NOPOAOYTBOPIOBANbHI 3Ha4YeHHRA. PygHi
pisHoBMAW rabpoigis NPONOHYETLCA BUAINATA NpU BMICTI
Fe-Ti okucHopyaHuUx MiHepanis 6inbw Hix 10 %. 3s1yariHo
CYMapHUA BMICT iNbMEHITY Ta TUTAHOMarHeTUTy B pyaAHUX
piaHoBMAaX KONWBAETLCA B Mexax 10-19%, a smict
anatuty moxe caratm 5-12 %. Konboposuit iHaekc M,
AkMiA  ABNSE  CyMy MacdbiyHux cunikatis Ta  Fe-Ti
OKWUCHOPYAHMX MiHepaniB, 3MIHIOETLCA B Aianasoni 30—
71%, wWo Ao3sonsAe BUAINATM newkokpatoei (M < 35 %),
mesokparosi (M = 35-65 %) Ta menaHokpatosi (M > 65 %)
BiAMiHM rabpoinis. Haiibinbw  posnosciogxeHi  pyni
onisiHosi rabpo MesokpaToBoro cknagy. MeHw nowupei
pyaHi onisikosi menarabpo (puc. 1).

Pl

OI+CPx "m"'Ml

Ha inTerpauitHoMy cTonuKy AHaina
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BICHMK KuiBCbKOro HawioHanbLHOro yHisepcurety imeni Tapac

a es4ueHKa

XiMiYHWI cknaa ronoBHWX NOPOAOYTBOPHOBANbHUX Mi-
Hepanis 3 TMTAHOHOCHWX rabpoinie denopiBCbLKOro poao-
B B UinoMy € TunosWM aAns 6asuTie aHOPTO3WT-
panackisirpaniTHoi chopmauii [1]. Bnactueumu € nomipHa
OCHOBHICTb NNAriokNasis, a TakoX Ni4BULLEHA 3aNI3NCTICTb
oniginis i nipoxcexis. Cknaa nnarioknasis, BU3HAYEHWA Ha
henopiBCLKOMY CTOMNMKY, KONWBAETLCA B Alana3soHi Angiar.
Mpu UbOMy HanBinbl NOWWPEHI aHAB3NHN ANgz4s. OCHOB-
HICTb HOPMaTYBHOrO nnarioknady, ska oTpumaHa npu ne-
pepaxyHkax Banosux XimiuHWX aHanisis rabpoiais Ha Hop-
MaTUBHO-MONEKYNAPHWUA cknag 3a metogom Hirni, nonagae
B fiana3oH, YCTAHOBNEHWW KPUCTanoonTU4HWMKU MeToha-
mu. Crnag onisiiB, BU3HEUEHMUM 32 KYTOM ONTWUHWUX OCEW
2V = -73-(-76)°, signosifae rianocuaepuTy Ta roptoHoniTy
Fase.s2. ABIiTW, Cyasun NO BUMIpAHUX ONTUMHUX Xapakte-
PUCTHKAX: Nm = 1,705 + 0,003, 2V = +46-(+48)°,
c: Ng = +38-(+40)°, Ha piarpami Xeca [6] maiTe cknaj
nepexigHui Ao depoasriTis, Npudnuato Woas4oEnao.asFszs.
32. XiMiuHWit cknag MoHodpakuin TUTaHoMarHeTuTie 3 rab-
poiais ®T xapakTepudyetbca 3HaueHnHamu NTi=0,193-
0,746. BMiCT remMaTMTOBOI CKNagoBOi B MOHOMPaKUifX
iNbMEHITIB 3MIHIOETbCR B giana3soni xHem = 0,001-0,064.
Mpu  LULOMY BCTAHOBMIOETLCA  PUTMIYHE  3MIHEHHS
napameTpie NTi Ta xHem, a Takox BmicTy V20s, MnO Ta
Cr;03 y CRIBICHYHOYUX TUTAHOMArHeTMTax Ta iNbMEHITax
3anexHo BiA rMmbukKM 3andranHs. OCTaHHE CBIAYMTL NPo
HasABHICTL NPWXOBAHO! PO3LLIAPOBAHOCTI, AKA YCKNagHKE
Makpo- Ta Merapo3LapoBaHiCTb TUTAHOHOCHUX rabpoiais.
CepeaHiit XiMIYHWA Cknan TUTaHOHOCHMX rabpoigis de-
[OPIBCHKOTO POACEULLA BU3HA4AETLCH ocobnusocTamu X
MiHepanbLHoro cknagdy, @ TakoX CKNafoM rofioBHWX Nopo-
[OYTBOPOBANbLHUX  MiHEpanis. BianosigHo A0 icHylo4ol
knacudikauii, 3a BMICTOM KpeMHE3emy Ta Nyris, Nepesax-
Ha BinblUiCTb TWTAHOHOCHWX rabpoigis opManbHO Mae
HanexaTtn 40 yNbTPAOCHOBHWX nopig cybnykHoro psAay.
MiaBvLLEH] KOHLEHTPaUIT HecunikaTHUX MiHepanis — insme-
HITY, TUTAHOMarHeTUTy Ta anaTuty, obYMOBIIOIOTL HE3BU-
yaiHo manuin Bmict SiO2 Ta AlO3 3a paxyHOK BWMCOKOro
BmicTy TiO,, FeO Ta P,0s. MiABULLEHE HATPOBa NYXHICTb
Ta 3amanui, sk Ana rabpo, BMICT BanHa, Nos'a3aHi 3 NoMi-
PHOKO OCHOBHICTIO nnarioknasy. Piske nepesaxanHua FeO
Hag MgO, a Takox FeO Hap Fez03 BM3IHAYAETLCH BUCOKU-
MW KOHUeHTpauismu Fe-Ti OKMCHOPYAHWX MiHepanis Ta, B
niguift Mipi, nigeuleHor az2niaucTicTio madiuHUx cunikaTia,
BusHayalouy knacuikaujiztHe NONOXeHHs T8 HalMeHYBaH-
HS TuTaHoHocHwx rabpoigis ®T, Mu kepysanuce [lerpo-
rpachiyHUM kogeKcom YKpaiHu [2]. OcTanHi pekomenpye
ans knacudikayil MarmaTuyHUX nopia i3 CYTTEBUM BMICTOM
HECWRIKaTHMX MiHepanie OPIEHTYBATUCA Ha MiHepanbHWii, a
He Ha XimidHwiA cknap. MNMopiBHAHHA TUTaHOHOCHMX rabpoi-
AiB 3 pi3HUX rOPU3OHTIB ®T BUABUNO NeBHi po3bixkHocTi B
ximiunomy cknagi. Tak, onisiHOBI rabpo BepXHLOro ropuao-
HTy, NOpiBHAHO 3 ONIBIHOBMMW Menarabpo cepeaHLoro
TOPW30HTY, XapakTepu3yoTbCs BinbluMMN KoHUEHTPaLismMy
Si0;, Al,03, Na20, K0 Ta meHwumu TiOz, FeO, MgO,
P,Os, WO 3aKOHOMIPHO MOB'A3AHO 3 BiNbl HU3bKUM BMic-
TOM onigiHy, Fe-Ti OKMCHOPYAHWX MiHepanis Ta anartury.
KoediuieHT marHeaianeHoCTi Mg % Ta OCHOBHICTb Hopma-
TWeHoro nnarioknady An % Yy rabpoigax BepxHboro ropu-
30HTY AeWo BULL, HK Y CEPEAHBOMY TOPU3OHTI, a cTyniHb
okucHeHHst F — cama Bucoka ana depopiscekoro Tina, Tu-
TaHOHOCHI rabpoign HWKHLOTO TOPU3OHTY HanbBinbw Miu-
AVBI 33 XiMiyHMM cknaaom. TYT PO3PI3HATLCA onigiHoBI
rabpo me3oKkpaTOBOro Ta MeNaHOKPaToBOro cknagy. Meao-

piaMIHY BIA
kpaTosi rabpoinan HWKHLOMO ropwu3oHTy, U_]OCHOBHi 3a
aHanoriuHNX NOpPif BEPXHBOTO ropr3oHTY. Me: erwe Ti0;
paxyHoK BinbLworo BMICTy nnarioknasy. - uinn Fe-Ti oKi-
Ta P>0s5 3a paxyHok Binbl mManux KOHHEHTP?SHT marHesia-
CHOPY/HUX MiHepanie Ta anaTuTy. Koecb“-\mOHTy camuii
nenocTi mg % y rabpoigax HVKHBOTO roi‘saHo i3 cyTTe-
BUCOKMI AnA OenopiBCLKOrO Tina,“Luo nogquwx wineparls,
BO-NipoKCeHoBOK cnelianizauieto I3 Mad]nariol-(ﬂaiiy B Me-
Mpi UbOMY OCHOBHICTE HopmamaHorO r)](HbOl"O e ticd
3okpaTosmx rabpoinax HUKHLOTO re Bepa O HWXHbBOTO ro-
npakTUuHO oaHakosa. OnigiHOB! menard pcepeﬂHbow ro-
PU3OHTY, Ha BIAMiHY BIA CBOIX aHaﬂor?:yov nepeBaMaHHs
PU3OHTI, AELI0 MeHLL OCHOBHI, 32 Pa'f:’]_q';qw r‘;iHepa.r!iB
nipokceHy, a He onisiy, y CK18A! hiatia KT; HOIO € Hail-
[na menarabpo HUXHLOTO ropn3oHTY e ap)xaHHﬂ HOD-
MeHLA CTyniHb okucHeHHs F T8 Piake nepes 10P
; . i Fe-Ti OKUCHOPYAHWX MIHE-
MaTMBHOTO INBMEHITY y CKNaal me=to EaODIECHKO-
panis. Cepep.Hboaasa;-KeHmﬁ ximiyHWiA CKNaa Aop 6o
fo Tina, BU3HAueHuy i3 BpaxyBaHHAM BIAHOCHMX ODEMIE
TPbOX BUGINEHMX FOPU3OHTIB, BIANOBIAAE cybnyxHoMy oni-
BiHOBOMY (hepoBaaansTy, 36araqeHoMy Ha TitaP.
BucHoskun. OcoBnusocTi reonor4Hol Byaosu Ta peYo-
BUHHOTrO Ccknady @eaopiBcbKOro poAosvL@ A03BOSISIOTE
apobUTM PR/l BUCHOBKIB CTOCOBHO MO0 chopmauinHOl Ha-
MeXHOCTI Ta reHeancy. Geaopiscbke POAOBULLE € TUMTOBUM
npeacTaBHUKOM €HAOreHHUX noknaais anarwT-
inbMeHITOBUX pyAd, NOB'A3aHMX 3 ni3HiMK IHTPY3iaMu TUTa-
HOHOCHUX rabpoigis y Mexax KpyrnHUX rabpo-aHopTo-
3UTOBUX MAcvBie KOpPOCTEHCbKOro komnnekcy. MiHepans-
HWiA cknag, i cknag renoBHUX NOPOAOYTBOPKIBANbHWUX MiHe-
panis TUTAHOHOCHUX OMiBIHOBMX rabpo € TunoB1M ANA 6a-
3UTiB aHOpTO3UT-panakisirpawitHoi dopmayii. CepeaHso-
B3IBAXEHWA XiMiYHWI cknag PeaopiecbKGro Tina sianoeigac
cybnysHomy onisiHosomy cpepobazaneTy, 3baradeHomy Ha
Ti ta P. TicHWit NpocTopoBKMiA 3B'A30K, BAU3bKWIA reononyHud
BiK, HAABHICTb NPOMIXHUX BIAMIH Yy pAAY aHOPTO3UT — rabpo-
aHopTo3uUT — nenkorabpo — rabpo — menarabpo, a Taxkox
ycnaakyBaHHA ocobnuBocTerd MiHepanbHOro W XiMiNHOrM0
CKany BKa3ylTb Ha KOMArMaTWUHICTb TUTAHOHOCHMX rad-
poiais ®edopiBCbKOro pofoBMILA Ta aHOPTO3WTOBUX NOpIa
Bonoaapcek-BonuHcbkoro Macusy. denopiscbke Tino Twta-
HOHOCHUX OniBiHOBKX rabpo Mae BCi 0cOBNMBOCTI PO3Wapo-
BaHux 6a3uToBMX IHTPY3IA, WO hOPMYIOTECS BHACNIAOK Ka-
mepHol audpepedlianll suxiguuy BazansTosux po3nnasiz,
Honatkoeux pocniakeHb noTpebye aeTanbHe BUBYEHHS
MaKpO- Ta XpUNTOpO3LWAapoBaHoCTi PefopiBCLKOro Tina.

1. AHopToanT-panakuenrpannTHan hopMaura BocTouro-Esponeackon
nnatdopmel / [.A. Benukocnaaunckuil, A.f1 bupkuc.. O.A Soeamuxos
ap. / Nog Pea. ® N Mutpocbanosa. — 1., 1978 2. NeTporpadpidHmii K2-
.uBch Ykpainn / P.A. Benesyees, B.A Benikanes, KO./1 Macaros 1a 14
n;%”-apik I.6. lWep6axos. - K., 1999. 3. Monkanos A A MnyTos ragopo-
THTapHg.BbprsToa BonbiHu YCCP. - 1., 1948. 4 Tapacenxo B C. Boratbie
i liss. it pé%bé; raB6p0o-aHOPTOINTOBLIX MACCHBAX YKPAWHCKOrO LinTa
cmpbeéan & - = 1990. — Ne 8. 5 TapaceHxo 5 C. MuHepansHO-
s & 433 TUTaHoBbIX pya Ha YxpawHe // Teon. xypw — 1992 -

@ 5. 6. Tpezep B.E. OnThueckoe ONpeaAeneHne nNopoaocBpa3dyrowny
MiHepanos. — M., 1980. 7. Force ER Geology of Titanium-Minerd
Deosits // Speclal paper. Geclogical Society of America — Vo 259
1091. 8. Gursky D, Nechaev S., Bobrov A. Titanium deposits in U-mame
focused on the Proterozoic anorthosite-hosted massifs // limenite deposits
and their geclogical environment Special Publication of NGU (Geolo ca
Survey of Norway) - Trondheim, 2003 — N2 8. 2
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BU3HAUYEHH .
A KOHUEHTPALIIA ENEMEHTIB-GOMILIOK Y MIKPOKPMCTANAX

AKLECOPHMX MI
] et n:s:&r;:(a METOQOM PEHTIEHO-®NYOPECLEHTHOIO AHANI3Y
ol EHHSA NETPONOro-rEOXIMIYHOI, EHEPIrETUYHOI
ATNOTEHIYHOI EBONIOL|Ii 3EMHOI KOPU

Po3anfiHymo HosulU nepcrnexkmueHuil
wux MiHepanie — XRF-MP/SG (single gra;an},';;ﬁa 8U3HaYeHHA KoHyeHmpauyil enemeHmia-GOMILOK Y MiKpOKpUCManax akyecop-
wumu memodamu (EMP, PMP, SHRIMP, SXRF, g&be X-ray fluorescence analysis). Memod 3icmasnenud i3 cy4acHUMU /T0Kank-
Hocmi NYOPECUEHIMHOZ0 GUNPOMIHIOBaNNS He -ICP-MS). 3anponionoearo wnsix eupiweHHs npoGnemu XRF-MP/SG — 3anex-
gnnueéana Ha MOoYHICMb awHaniay. mineku 8id cxnady mikpokpucmany, a U 6i0 hopMu ma po3mipy 3paska, aka

NMpodemon ; !
pemu4HUX | NPpUKNadHux HayKoeux 32653[45 CMpo8aHo MoXUTUBICML SUKOPUCMaHHA Memody Ons UPIlUeHHA 8@HIUBUX MEOo-

e new promisin ; . ;
mmig;obe 4f rgy o c;rgs gﬁtcloi n‘;; g?!ce_elemenf concentration determination in accessory minerals — XRF-MP/SG (single grain
ysis) is considered. The method is compared with the modern microbeam methods (EMP,

P LICD. -
fgghﬁggﬂ '%ﬁf},;ﬁﬂz’: 'i l}ﬂsS) - The solution of XRF-MP/SG problem — the x-ray fluorescence dependency on microcrystal
’ proposed. The possibilities of method application in the solution of the important theoretical and

practical scientific problems are demonstrated.

nocirauoaf(a npobnemu. EnemMeHTHWI anania akueco-
pHUX MiHEpanis rpae Baxnuey ponb y [ocnimkeHHi gop-
MYBAHHA JEMHOT KOPK (3]. docnimkenns cknany mivepans-
HUX 3pA3KIB CTaABMTL Taki BUMOMM A0 BWKOPWUCTOBYBAHMWX
aHaniTMYHUX METOLMK:

\ MOXNUBICTL @Hanidy Manux KinbkoCcTeln peyoBUHN'

N weuAakicTs aHaniay;

Y HEeQECTPYKTUBHICTD;

v HM3bka BapTiCTL;

V NPUAHATHA TOYHICTb.

lLlo6 3340BOMLHUTU BULLiEHaBEAEHI BUMOTH, Heobxia-
HUA cneumndidHUiA peHTIeHO-(PNyopecUeHTHUI METOA ene-
MEHTHOrO aHaniay.

AHani3 pocnimkeHs i nybnikauin. Ha ceorogHi Wupoko
3aCTOCOBYIOTLCA TaKi NPeL3iiHi aHan TUYHI MeToau BUCOKOI
UyTAMBOCTI A NOKanbHOCTI ("microbeam methods"): EMP,
SIMS (SHRIMP), PMP (PIXE) i LAM-ICP-MS. Bonu xapak-
TEPU3YIOTLCA BiAHOCHOK EKCMPECHICTIO, BUCOKOIO NOKanbHi-
crio (He ripwe N-10 MKM), HU3BKUMU MEXaMA BUABIEHHA

(no n — 0,n ppm) i NPUAHATHUMU noxubkamu aHanisy Ans

Wwupokoro HaBopy enemeHTis. Mpu BCiX nepeearax nepepa-
XOBaHi MeTogu MaioTb Aeski Henonikn: BUCOKY aapTic‘r_b
yCTaTKyBaHHs (AK MIHIMYM, coTHi Tuc. pon. CLA) Ta aHani-
3y, AECTPYKTUBHICTb, TPYLAOMICTKICTD npenapysaHHs. 3 LMX
npuumnH Bys po3pobneHuii MeToa, iMeHoBaHWi X_RF-MPISG
(single grain milliprobe X-ray fluorescence analysis), Lo Mae
NPWAHATHI @HaNiTMUHI  xapakTepucTvkv Ta no3basneHui
BUWeHaBeaeHux Heaonikis [5]. o

Pauiwe Hesupileni 3aaadi. Y nepLiomy BapiaHTi Me-
Tony XRF-MP/SG noTpebysana BAOCKOHAMNEHHA meToand-
Ha YacTWHa: He Gyno BpaxoBaHO 3anexHICTb xapaKTepvc-
TUYHOTO BMMPOMIHIOBAHHS BiA (hopmu, PO3MipiB Ta OpIEH-
Tauii 3paska BigHOCHO nydka nepBUHHOMO BUNPOMIHIOBAH-
HSl, BUKOPUCTOBYBANOChH ANA po3paxyHKy KOrepeHTHo pos-
CifiHE BUNPOMIHIOBAHHS, LIO CUNbHO 3anexuTb Bia CTPYK-
Typu apaska, notpebysanocs AKiCHE nporpamHe 3abeane-
YeHHs, sike peaniayBano O MeToAuky.

Mera craTTi. MeToto Hawoi poboTu € BIOCKOHANEHHSA
BALE3ragaHoro  creungivHoro peHTreHo-q)nyopecueHT-
HOro MeToay, a came.

V onuc anapatHoro 3a6eaneqeHHs; ‘

v pospobka B/IOCKOHAMNEeHoi METOANKMA po3paxyHKis
KOHUEHTpaUii enemeHTi 3a pesynbTaTaMy BUMIpIOBaHD,

V BU3HAYEHHS! METPOMOTiHHIX XApaKTEPUCTUK METOAY.

YcraHoeka anst XRF-MP/SG. Komnnekt aHaniTUYHOro
ycratkysaHHsa (puc. 1) Ans XRF-MF’/SG_ (roknapHo oxapa-
KTepu3osaHo B po6oTi [2]) Brnlo4ae Taki OCHOBHI KOMMNOHE-
HTW: 1, 2 — apa pi3Hi Axepena 36y/KYIOHOrO PEHTTeHIBCH-
KOrO BWNPOMIHIOBAHHA, WO A3E MOXIMUBICTE NpOBOAUTU

BaraToeneMeHTHUI aHasni3 pi3HUX akuecopHUX MiHepanis
(MaTpuup); 3 — MoHOXpomaTop; 4 — mixpockor; 5 — Si(Li)
HaniBNpoBiAHWKOBWIA AETEKTOP, opuriHanbHWiA cnekTpome-
TPUYHUIA TPaKT (cnonyveHun 3 komn'ioTepom). eomeTpis
YCTaHOBKK po3pobnieHa Takvm YMHOM, wob makcumarnsHo
HabnuauTk 3pa3ok A0 AeTeKTopa, Lo 3abeanedye MaKcu-
ManbHy peecTpauiio BUNPOMIHIOBAHHA (Le ocobnuBO BaX-
NWBO ANA MIKPOOB'eEKTIB).

BuaHauenns K, Ca, Ti, Mn, Fe, Ni, Cu, Zn, Ga, Ge, As,
Se, Br, Rb, Sr, Y, Yb, Hf, Pb, Th, U, Zr, Nb, Ta, Mo 3abes-
nedYeHe MOTYXHUMU DEHTIEHIBCbkMMU TpyDkamu 3 monib-
[eHOBUM (aHania MiHepanis UWPKOHIK) i cpibHuM (aHania
IHWWX MiHepaniB) aHogamu.

MeTopuka ananiy y XRF-MP/SG BigpiaHaeTsCsi NpocTo-
TOK NpenapyBaHHs Ta NoBHOW 30epexeHicTio 3paska (no-
OAVHOKOTO 3epHa MiHepany poamipom 20-500 MKM). 3pasok
BUNYYAETHCA 3 NOPOAWN WNAXOM APOBNEHHS Ta/abo cenapy-
BaHHA, Aani 3AIMCHIOETLCR BisyanbHui BIAGID 3epeH nia Mik-
POCKONOM | HAKIEKBAHHS X Ha TOHKY niakNaaKy KioBeTu.

Puc. 1. Cxema yctaHoBkn ans XRF-MP/SG
Lincbpamu Ha cxemi noaHaveHo: 1~ Tpybxa 3 Mo anopom;
2 — tpy6ka 3 Ag aHOAOM; 3 — KPUCTanN-MOHOXPOMATOP;

4 — oNTMYHWIA Mikpockon; 5 — Si(Li) petexTop; 6 — KoniMaTop
petexTopa; 7 — cTonuk mikpockona; 8, 9 - konimaropu
nepBMHHOro nyyka; 10 — 3pa3ok; 11 — xapaKTepucTuuHe
BUNPOMIHIOBAHHA

MeToauka. MonosHo0 ocoBbnmBicTiO KiNbKiCHOTO ananiay
cknagy nooavHokux 3eped metopom XRF-MP/SG e aanex-
HICTb NOTOKY (hNyOPECLEHLIT aHani3oBaHX ENeMEeHTIB He
TinbKK Bif X BMICTY, @ 1 Bia po3mipis (Macu) Ta dopmu 3epem.
MapameTpoM, WO IHAKUKYE BENKMYMHY Macv 3epHa 3pyuHo of-
paTv NoTiK hriyopecueHLyl aHaniT4HOI NiHIl TONOBHOIO MiHe-
panoyTBOPIOBANLHOTO ENeMeHTa, BMICT RKOTO BIGHOCHO Nno-
CTiiHUI. HWKHA MEXa 3Ha4YeHb Macu 3epeH, ANS SKUX MOX-
AVIBUIA KINbKICHWA aHania y TakoMy BapianTi, carae 0,1 mkr.

® O. Bynkesuy, Q. Augpees, 2006
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KOHUEHTpaLii XiMiuHUX EnemMeHTiB y NOOAUHOKMX 3ep-
HaX BM3HAYAETLCH 33 IHTEHCUBHICTIO iXHBOTO XapakTepunc-
TUYHOrO BUNPOMIHIOBAHHA. [ns UbOro BUKOPWUCTOBYETBLCA
CTaHAapT — Habip 3epeH pi3Hux PoaMmipie 3 gifomumu (i
NPUBNU3HO NOCTIMHUMK) KOHLEHTPaUIsMKU 3aAaHnx eneme-
HTi8. 3@ CTaHAApTOM ByayloThCs 3aNeXHOCTI IHTEHCMBHOC-
Teil XapaKTepUCTUYHOrO BWNPOMIHIOBaHHA 33AaHWX 61"19-
MEHTIB BiJ Macy 3epHa (aHanor Mac — IHTEHCUBHICTL "ro-
NOBHOrO" MIHEPANOYTBOPIOBANbLHOO ENEMEHTa).

KoHueHTpaLilo 3aaaHoro enemeHTa A MoxHa pospaxy-
BaT 3a POPMYnNoK:

C

=i (1)
Ay

e Ca — WyKaHa KOHUEHTpaLis enemenTa A; Ca” — KOHLEH-
Tpauis enemMerTa A B CTaHAapTI; |a — IHTEHCUBHICTb Xapak-
TEPUCTUYHOI NiHiT enemenTa A B 3epHi; [s° — IHTEHCMBHICTb
XapaKkTePUCTUUHOI NiHii enemerTa A B cTaHaapTi ans aAa-
HUX PO3MIpIB 3epHa — BUMIPAHOI IHTEHCUBHOCTI MiHepano-
YTBOPIOBANbLHOrO enemexTa lo.

®opmynot (1) BesnocepefHb0 MOXHA CKOPUCTATUCH
TiNbKW 32 YMOBM OAHAKOBOI hOpMMW 3paskiB, TOMY WO Ha
IHTEHCUBHICTL (HNyOPECUEHTHOrO BUNPOMIHIOBEHHA CYTTE-
BO Bnnueae ¢popma 3epHa. [na Toro, wob nogonartu uto
3anexHictb, Tpeba BBECTM nonpasky, Lo npusede iHTeH-
CUBHOCTI Bif piaHux hopM 3epeH A0 IHTEHCUBHOCTI NEBHOI
dopmu. Ons usoro Tpeba npoBecTv TEOpeTUHHUA po3pa-
XyHOK iHTEHCMBHOCTEW ANS Pi3HUX (IOPM 3EPeH, Wo Hau-
BinbLU BipPOriAHO AaNPOKCUMYIOTh peanbhi ropmu. Monpasky
paxyemo 3a (hopmMynoio:

lleor (m)
N,(m) = W‘.’ﬂ’_ ‘ )
A sform
Ae na(m) — nonpaska AN iHTEHCUMBHOCTI enemeHTa A, 3a-
AEXHO Bia OT Macu (06'eMy) 3epHa; 15" (M) om — IHTEHCH-
BHICTb enemeHnTa A Big 3epHa copmu HabnuxeHo! A0 Pe€a-
NBHOI: 1% (M)sform — IHTEHCMBHICTL enemenTa A 8iA 3€PHa
"cranaapTHol" hopmn.
TaKkiuM YMHOM, i3 BpaxyBaHHAM nonpaskv opmyna (1)
maTvme BArnaa:

IC' IG ) ' (‘J}
A (no( m
ae InS — IHTEHCUBHICTb XapaKTepucTUUHOI niHit enemenTa A
B cTaHAapTi AnA AaHUX po3mipis 3epHa "cTaHgapTH0|”‘ do-
pMu; 1o(m) — nonpaska ANs IHTEHCWBHOCTI MiHEpPanoyTeo-
pIOBaMNLHOrO efieMeHTa. o

Po3rnsHEMO METOAMKY Ha NPUKNaAl KINbKICHOro BU3Ha-
UEeHHS BMICTY eneMeHTIB-A0MIlICK (Hf, Y) y noognHokux
3epHax uupkoHis. BoHa nonsarae B kanibpyBaHHi 3anexHo-
CTelt MK IHTEHCWBHICTIO XapakTepUCTUUHOTO PEHTIEHIBCE-
KOrO BMNPOMIHIOBAHHA aHanisoBaHWX enemMeHTIB Ta [HTEH-
cuBHICTIO Zr, wo ByayioTbca AN 3epeH 3 eTancHHOI Mo-
Hodpakuii (3 8iAOMOI0 CEpeAHbOo KOHLEHTpaUie eneme-
HTIB, WO Hac UikasnaTe). [Npuknaan BUKOPUCTAHWUX 3anex-
HocTel (i3 BpaxysaHHsam nonpasok) Hf-Zr Ta Y-Zr Haeeje-
HO Ha puc. 2, a Ta 2, 6 (cepeanin Bmict Hf — 9285 /T, Y -
648 /1)

700
¥ o 600 S
28 500
(3] b, g
s 300 y = 0,0213x%%1?
- 5 200 '
£ @ 100
— 0 L . — - a)
) 20000 40000 60000 80000
InTeHcuBHiCTL Zr, Bignikis / 100 ¢
1500 .
% :
_;__; ?_ 1000 -
i3 :
SE 500 | y = 0,0055x" 1088
Ig
e .2
z° 0 6)
0 20000 40000 60000 80000

IHTeHCUBHICTL 2Zr, Bianikia / 100 ¢

Puc. 2. KaniGpysankHi 3anexHoCTi AnA o64ucneHHn koHueHTpayin

[InA po3paxyHKy [HTEHCUBHOCTEW BiA 3€peH Pi3HWX
thopm Byno HanucaHe nporpaMHe 3abe3neyeHHn, Wo po3-
paxoBye iHTEHCUBHOCTI Bif, 3epeH cepuHHoI, enincq'mﬁo‘i,
LMNIHApPO-enincoiaHoi, napanenenineaHol Ta nipamiganb-
HO-NpU3aMaTU4HO! chopm (HaBeaeHi hopMU anpoKcUMyloTb
peancHi dopmu 3epeH unpkoHy). lporpama npuBoAwUTbL
BUMIpSAHI iHTeHCcHBHOCTI A0 iHTEeHCUBHOCTI Bif 3epHa cde-
puyHoi dopmu, 6yaye kaniGpysanbHi 3anexHocTi Ta pea-
paxoBye IHTEHCUBHOCTI.

Emnipuyra c%opuyna kaniGpyBankHIUX 3anexHocTei Mae
surnag la=a(lz)’, ae la — BUMIpAHe Ta ckopurosaHe (i3 no-

Ta BU3HaYaeMo 3a chopmMynoto; Cp =

6,0%,Y =57 %.

NpaBKoK Ha hopMY) 3HAYEHHSR |
HTeHCUBHOCT .
eme = g nyo
enementy A (A=Hf, Y), lz — sumipsve 1a c?o YGpecLgHLN
NONPaBKOIO Ha hOPMy) 3HaueHHs Opurosare (i3
HUII UMPKOHIO, aTa b - KoecpiqieHTM_

KOHLEHTPaUia enemeHTa A; | — BUMIPsIHE Tg ¢
nonpaBKolo Ha dOPMy) 3HAYEHHS iHTeN Rap
i Ca® g HTeHCUBHOCT]
pecueHuii; Ca” — BMICT A B eTanounii MoRothpakyiy
OTpUMaHa CTaTUCTUIHUMM MeTonamu eM:‘r‘”‘
Ka BIAHOCHOI NOXUBKM BUIHaUEHHS Bmicty H;p""'“a OUiK-
Cranosurs

roeane (13
oro d)nyo_
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Puc. 3. 3anexHicTe Noxubku BuIHAYEHHA Bmicty Y, Hf y uMpkoHax Big Macu 3epHa

MeTponoriudi xapakrepucruku. Ockinbku 3paskamu €
uixpooB'exTi, 8
TUCTUKOK B CrEeKTPIi, KA 3anexuTsb Big KOHUeHTpauii ene-
MEHTa, PO3MIpIB 3epHa Ta Yacy BUMIpIOBAHHS, i Lie BAMW-
BaE Ha TOYHICTL aHanisy. OTxe, BaXMBOK XapakTepucTy-
koo metody XRF-MP/SG € BigTeopiloBaHicTs mnouj nikis
aHaniTUYHUX NiHIA enemenTiB (Wo aKTUYHO CTaHOBUTbL
BUNaAKoBY NOxubKy MeToAy) 3anexHo Bif KoHUeHTpallii
ENeMeHTy, 4Yacy BUMIpIOBaHHA Ta po3mipy 3epHa. Ha
pucC. 3 HaBeAeHO 3anexHiCTb BiATBOPIOBAHOCTI nnouy nikis
L-cepii Hf Ta K-cepii Y y 3epHax UMpKOHIB 3 eTanoHHol
moHodpakuii i3 cepeaHim Bmictom Hf — 9285r/T, Y -
648 r/T. Ha rpadpiky HaseaeHO 3anexHicTe BWUNAAKOBOT
noxubku Bif po3mipis 3epHa (aianasoH poamipis Ha rpadiky
40—-200 MKM) Ta yacy BuMiptoBaHHA. |3 rpachika BuAHO, WO
HaBiTb ANs ApiOHMX 3epeH MeToAvKa A03BOMNAE ofepxaTtu
AOCTATHIO TOYHICTL NpU NPUAHATHOMY Yaci BUMipy (npu-
Knaa: Ana 3epHa po3mipoM 40 mkm npu noxubui 5 % po-
CTaTHBO Yacy sumipioBaHHa 1200 c).

Y cepegHbOMY METOAWKA [O3BONAE BWUKOHYBaTH Ha
ycranosui 4o 20 aHanisis 3a pobody 3miHy, WO CTaHOBUTL
npunuano 5000 aHanisis 3a pik.

BucHoBKK. 3aBAAKM CBOIM XapakTepucTukaMm MeTop,
XRF-MP/SG f0380NvB OAEpXaTi 3HayHWA obcsAr HOBUX i
aHaniTUYHO NOPIBHAHHUX MiX cOBOK AaHWX NpPo poanoain
eneMEHTIB-AOMILLOK Y "HACKpi3HWX" anaTuT-UMPKOHOBUX
acoujiayisx [4], ik akuecopHwx MiHepanis [1], a Takox 6ys

Nna3auvnNLTaTI A
PE3ynsTam MacMe Cnpasy 3 HU3LKOIC CTa-

YNK 553.042 : 622.013.3

BuUnpobyBaHni Ans NOLWYKY POAOBWLL KOPUCHUX KONamnuH,

i iAMiav risaRanniTARLAY Manin
3cKpeMa 4NA NOWYKIB anMa30HOCHMX RIMUTPiiTvenia TTOpIN

[3]. XRF-MP/SG sik iHCTPYMEHT A5 AOCNIAKEHHA ENEMEH-
TiB-AOMILLOK Y MOOAMHOKWUX 3epHax akUuecopH1x MiHepania
Mae Taki XxapakTepuCTMKW: MOXIMBICTb aHanisy manvx ki-
NBKOCTER PEYOBUHU (MIKPOKPUCTANM 3 NiHIAHUMU pO3mipa-
Mu 20-500 MKM), BUcoka npoaykTusricTb (oo 5000 axani-
3iB Ha piK), NPUIHATHA TOYHICTL (BigHOCHA noxubka ckna-
nae 1-12 % 3anexHo Big4 po3mipy 3pa3ska), npocTa npobo-
NiAroToBKa, HEAECTPYKTMBHICTL, HUM3bKa BapTicTe. Onuca-
HUWA MeToZ MoXe ByTi BUKOPUCTEHUW ANS BUPILLEHHA WK-
POKOro Kona BaXJ/MBUX reonoriyHmnx 3agau.

1. Andpeee A.B. CoBpemerHble BOIMOXHOCTH MeToAa ofwero canHua 8
PafuoreoxpoHoNoruiecknx uccnenosannax // feon. ypH. — 1892. — Ne 6. —
C.125-130. 2. CaseHox C.[1. YcTaHOBKA ANA AOCNIANXEHHA €NeMeHTIs-
AOMILLIOK Y MOHOKp/CTanNbHUxX 06'eKTax Manoi macu MeTog0M pPeHTreHocne-
KTpanbHoro ganyopecleHTHoro aKamniay // Ekon. 4oBkinngs Ta 6eaneka xuT-
TeaianbHocTi. — 2005, — Bun. 25, Ne 1. — C. 82-85. 3. [l/Hiokos C €. leoxi-
Mift enemeHTIB-AOMIWOK B Hanbinbll PO3NoBCIOAKEHUX AKLECOPHUX MiHE-
panax: Astoped. guc. ... a-pa reon. Hayk. — K, 2003, 4. [nwoxos C.E.
leoxuMuyeckan Knaccumkauna LUPKOHOB U anaTuTos W3 BEAYWMX TUNOB
rOPHbIX NOPOA W PYA: COBPEMEHHOE COCTORHME, NPUMEHEHWE U NepcnekTyn-
Bbl paasuTua // Meon. xypH. — 2003. — Ne 1. = C. 99-103. 5. li/nioxoe C E.,
Andpees A.B., benoycosa E.A., Caserok C.[1. PeHTreHo-thnyopecyeHTHbi i
aHanu3a MMKPOKONUYECTB BELYECTBA B FEOXMMUK aKLUECCOPHbIX MMHEPAnos:
MCCNeqoBaTeNbCKUE BOIMOXHOCTW B CONOCTABNEHWA C NOKANbHLIMK aHa-
nuTnyeckumu metogamu // Musepanor. xypH. — 2002. — N2 1. — C. 80—-95.
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EKOHOMIUHA OLIHKA PYAOMPOABIB TA POGOBULL EEHTOHITY YKPAIHM
3 BMKOPUCTAHHAM METONUKU KOEDILIIEHTIB NPUBENEHHSA

Mpucesiyeno exorHomiyHil oyinyl podosuw GeHmokrimy YkpaiHu. Oyinky npoegdeﬁo 3 BUKOPUCMAHHAM Memoduru Koeghiyi-
€Hmie npueedeHHs i3 apaxyeaHHAM 6elUYUHU 3aracie, cknadnocmi 2eonoezivnol 6ydoeu ma cmynens suswyeHocmi podosuuy

6enmonimy.

The article dedicated to economical evaluation bentonitic deposits of Ukraine. The evaluation was carried out using method of
reduction coefficient. Quantity of resources, difficulties of geological structure were taken into consideration,

Moctanoska npo6nemu. po6nema reonoro-ekoHo-
MIYHOT OUiHKM MiHEpanbHUX Pecypcie niaHiManace NpoTs-
oM AeKinbKoX AECATUPIY, ane eauHa MeToanka LIET OLlHKM
A0 cux Nip He poapobneHa. OAHIEID i3 NPULKUH € ICHYIOYI Ha
CbOroaHi poabixkHoCTi B NiAxoAax A0 BUPILLEHHA Ui€i Npo-
6nemu. Barato ysaru LibOMY NUTaHHIO MPUAINAETLCS PO-
CiicbkuMu reonoramu, WO B cBOIX nyBnikauiax nponoHy-
I0Tb HOBI Ta BAOCKOHAMIOIOTb ICHYIOHI METOAV EKOHOMIYHOT
OLHKM i3 BpaxyBaHHAM Cy4acCHUX PUHKOBUX YMOB Ta KOH'-
IOHKTYpU CBITOBOIO PUHKY.

AHani3 ocTaHHIX pocnigxeHs Ta nybnikauin. Bentoni-
TOBI MMMHW YkpaiHu cTanW oB'eKTamMu BUBYEHHS NPOoBigHUX
YKpaIHCbKMX reonoris €. NasapeHko, FO. Mekyna,
®. OsyapeHko, M. Knpuuenko, 1. KupuueHko, B. Nebenun-
cekoro, M. Iliobku, A. Octposcekoi, tO. Bparia, A. Mykau-
uesep, J1. ABnaeBsoi Ta iHLWuX.

[€0Noro-eKoHOMIMHOMY aHanisy MiHepanbHO-CUPOBUHHG)
Gasu GeHToHITOBMX MWK YKpaiHM npucesueHo HeBarato pi.
Tepatypu: nuile Po3pi3HEHHI CTaTTi B XypHanax i 3GipHukax

©0. Anapeesa, M. Kypuno, 2006



BICHMK KuiscbKOro Ha

yioHanbHOro yHiaep

curety imeHi Tapaca u"e"“eux
3

~ 26~

Ta AeKinbxa okpemux npab, GinbLuicT skux onyBnikosaHo B

anAHCBKI Yach. ) )
P BupineHH| HeBMpilleHUX paHiwe yacTuH npobnemu

Ta chopMynIOBaHHA uinew crarTi. [MTAHHA eKOHOMI:iHOI
OLljHKY POAOBHLL BEHTOHITOBUX TIMH YkpaiHn Ha Cbaroﬂﬁ | Y
repioA PUHKOBOI EKOHOMIKM, € Aocwm'am'yaanIﬁM. eo Xﬁﬂ
HO NPOBECTV BapTiCHy OLiHKY 3anacie GeHTOHITOBAX s
BPAXOBYKMMU CyHacHi AOCHPKEHHR B cchepi eKOHOMIKA MIHE-
panbHUX pecypcie Ta OCTaHHi AaHi CTOCOBHO CTaHy miHepa-
fbHO-CUpoBYHHOT Basn BEHTOHITOBUX rWH YKpaIHU. )
Buknaa OCHOBHOrO Marepiany. EkoHOMIYHA F)LlIH.Ka
3anacis KOPWCHUX KONanuH y Haapax € BUMIpOM 1X KIfbKIC-
noi Ta mkicHo! cnoxwedoi BaptocTi | nepepbaqae Bi3HA-
YEHHA NPOMUCNOBOI LIHHOCTI AaHOro pecypey. Uen npouec
Ha pi3HUX CTaAifX reonoriyHoro BUBHEHHA Happ mae Ceol
0coBAMBOCTI, SiKi B NepLly Yepry nos'asaHi 3 KINMbKICTIO K-
chopmauii Ta il AocTosipricTio. Ha cTafiax noLyKoBo-
ouiHIoBanbHux pobiT Hanbinbl AOCTOBIPHUMW NOKA3HUKE-
MU, SIKUMM OMepyloThb, € MPOrHO3HI 3anack KOPUCHUX Kona-
IVH Ta OPIEHTOBHUIA YMICT KOPUCHUX KOMNOHEHTIB. Moxnu-
BUM € TAKOX 3aNny4eHHA NeBHUX AaHUX LOAO OPIEHTOBHWX
JHayeHb KaniTanosknaaeHb, eKCnnyaTaliiHux euTpar, ane
TYT BOHM MalOTb y3aranbHIOK41i xapaktep i He € focTaT-
HiMW ANS BUPILLEHHA NUTaHb NPO EKOHOMIYHY UHHICTb po-
AOBMLIA. Ha cTagisx nonepeaHboi Ta AeTanbHOI PO3BiAKM
BWKOPUCTOBYIOTb iaHi reonoriYHoi Ta TexHonorivHol xapak-
TepucTvk o6'ekTy (reonoriuHa Gyaosa poaosuwa, rigpore-
ONOriYyHa XapaKTepuUCTUKa, NPHUYOTEXHIYHI YMOBU eKcnny-
aTauii, pesynstat onpoByBaHHs, TexHonoria BUA0BYTKY
Ta nepepobku pyau), a TakoX NpoOBOAATH PO3paxyHKW eKo-
HOMIuHOT oLiHKM poaceuvwa (cobisapTicTs NPOAYKUIT, Npu-
ByTKOBiCTb | peHTabenbHiCTb MOXMUBOrO NiANPUEMCTBA,
eheKTUBHICTbL KaniTanoBknagerb). MoxnueicTe po3paxyh-

—_—
X UM [HWWX MOKA3HWKIB | 3ACTOCYBAHHS Biﬂﬂosmnm

KiB TH ok
METOAUK EeKOHOMIHHOI
0B'eKTy A0 NEBHOI KATEr

OLHKN BU3HAYAETLCS Hanewy

. . icTiy
opii pecypcie Ta 3anacis, H

Pecypci Ta 3anac BUAINEHWX PYAONPORBIE ta poy.

gyl BEHTOHITY Ha TepuTopii YKpaiHu x;paﬂepmy}mbcn
pi3HUM CTyneHeMm reonoriyHoro Ta TEXHIKO-eKOHOMiypgr,

guBueHHs (Tabn. 1).
[ins [nbHWLILKOTO POAOBULLE NpPOBOAWMNACE OLjiHKg 35,

nacis i3 BU3Ha4EHHAM NOKA3HWKIB EKOHOMIYHOT edekryg.

HOCT L .
ueHi monmepeaHi TipHUHOTEXHIYHI 0CcoBnMBOCTI  0CBOEHH

Moxnuei 0BnacTi BUKOpUCTaHHS CUPOBUMHIA Ta Byno aig.
Gpato TexHonoriuHy npody. Mpu ix BMBHEHHI PO3paxogy.
B2NWCb PI3HOMEHITHI NOKa3HKKK, AKI HacTo He 3Biranrscy
o, y csoi vepry, yCKNafAHIOE 3aCTOCYBAHHA EAMHOI Me.
TOLMKIA EKOHOMIYHOI OLIHKY. _

3a HasBHOCTI PO3pi3HEHMX AaHWX MOXMUBICTL BUKOPUC-
TaHHA MeToAwK, fIki Aal0oTb NesHe yABNEHHA WOAO0 NpoMUcno-
B0 LiHHOCTI Lyx 0B'ekTiB, € OBMEXEeHOI0. PospaxyHok Tosap-
HOT BGpTOCTi NPOrHO3HUX pecypcie i 3anacie GEHTOHITY Mo
fMBO 33 LMX YMOB NPOBECTM METOAVKOL, po3pobneHoty
BCEMEM [2]. Humu 3anponoHOBAHO MPOBEAEHHS excnpec-
OLiHKM BapTOCTi MiHepanbHOT CMPOBUHI 33 dopmynoto:

B=L"-M:-K,

fae B — ToBapHa BapTiCTb NPOrHO3HUX pecypcis abo 3ana-
ciB neBHOI KaTeropii AaHoro suay MiHepasbHOI CUPOBUHM &
Hagpax; L| — cepeaHs csiToBa UiHa KIHUEBOro NpoaykTy
(MeTany, pyav, MiHepany); M — kinbkicTb (Maca) nporxos-
HWXx pecypcie abo 3anacie aaHoi kateropil BifNOBIAHOM
BUAY MiHepanbHO! cupoBuHU; K. — CykynHwiA Koediljest
NpUBEAEHHS BApTOCTi TOBApHOro NPOAYKTY A0 TOBapHC
BApTOCTi NPOrHO3HWX pecypcis abo 3anacie y Hagpax.

Ta6nuys 1. Knacudikauis BITYM3HAHMX POAOBULY BEHTOHITY 32 po3MipoM 3anacis

Poposuua OanHuui 3anacu
BeHTOHITY BUMIPY A+B+C1 Mpuxnany BIEOKE
Mani THC. T <3000 I(ypgiacwe (npomuncnosi 3anacu — 55 Tuc. T, aara- | lepiogM4yHO  po3poGns- |
nbHi — 1270 THC. T). nocb y 1931-1974 pp. |
KyapuHcbke (3anacu — 0,4 MnH T). Po3pobnseTses
ﬁepgmancue((npomwcnoai 3anacu - 426 tuc. T). He poapobnseTtbes
WXiBCbke (3anuvwkosi npomucnosi 3anacu - | P :
:(13 TUC. T, 3aranbHi 241 Tuc. T). 1;;gop6pnnnocs v T
‘ uwTuHebke (1,2 MNH, NPOrHO3HI pecypcu 06
CepeaHi THC. T 3000-20000 Fopria_cn:Ke (npomucnosi 3anacu — Tyg MJ’?I'-I T g;%?é&iﬂm?CR
Tpuropieceke (npomucnosi saanacu — 5,048 mnH T). Po;botinne'rzgﬂ
Benwuki ™C. T > 20000 :!epxacaxe((npomumoai danacw - 50,26 MnH 1) Po3pobnseTses
NbHULbKE (24 MNH T, none iHeHi ; -
PEAHbLO ouiHeHi 3anacw) Mpomucnoeo-aocniaxa
po3pobka.

CykynHuia koedpiLieHT € AoByTkom Tpbox KaediuieHTie: K;
— KoediLieHT NPUBEAEHHA BapTOCTI KiHLIEBOro NpoaykTy Ao
BapTOCTi NPOTHO3HWX pecypcia abo 3anacie MiHepanbHOi
CUpOBUHY; K2 — KOEMILIEHT NPUBEAEHHSA NPOrHO3HUX pecyp-
ciB | nonepeaHLO OLiHEeHWX 3anacie A0 3anacis NPoMUCNOBUX
Karefopiﬁ (A+B+Cy), Akt BpaxoBye HENOBHWI nepexia pe-
CypciB i 3anaciB MeHW AOCTOBIPHUX kaTeropii B Ginbw fo-
CTOBipHI; K3 — nepexiaHui KoedillieHT BUNYYEHHR, AKWIA Bpa-
XOBYE BTpaTu MiHEpanbHOI cUpoBuHW Npw 1i BUAOBYTKy, aba-
radeHHi, TpaHcnopTyBaHHi [2].

3HauyeHHs Takux NokasHwkis, AK BUAHO 3 ropMynu, Bpa-
XOBYIOTb TiNbKWM AOXOAHY YACTWHY BApTOCTi POJOBWLY i He
BPaxoByOTb BUTPATH, AKi NOB'A3aHI 3 WOTO OCBOEHHAM —
KaniTanoBKNaaeHHs Ta eKkcnnyatauiiHi BuTpatn. ToMy BOHW
HE MOXYTb MOBHICTIO BiaoOpaxaT NPOMWCNOBE 3HAYEHHA
Ta pWHKOBY BapTicTe pogosuiia. OAHAK ANA BUSBNEHHN i3
HanBHWUX oB'exTiB HaMbinNbL WiHHUX 3a TaKUMW po3paxyHka-
MU MOXMBE i € AOLINBHWUM NPY HEMOXIIMBOCTI BUKOPWUCTAK-
HS iHWWX iHCTpyMeHTiB. Taki poapaxyHkw nposeaeHi ana

:34:}1:3?%?“? Kuwmucskoro poposiuy nopismsiHo 3 posd-
HUK BnaHaqaag:ITg,' Akl excnnyaryloTbes. QoxoaHuit noxas
Ha 30BHiLUHix pu'HKaO-n:Pme‘ I3 BpaxysaHHAM cepeaHix UH
HOBI BHYTPiLLHiX n [4]; no-npyre, pospaxosysasca wa oc-
3 Yepkackkum | |El éqn A INbHMUBKOrO ponoBuua nopiBHSHO
XYHKiB auauaqm:p KiBCbkum [1]. OBunsa BapiaHT poapa-
BULLA 3HauHO Gim,'mmcf MOKA3HWK f0X0AY INbHULLKOrO POAC-
BucHoeku. 33 22‘ oY rops"'a‘?b"})fo (tabn. 2, 3).
Ginbw wiHHUM nopian PTICTIO pecypcis i 3anacis GeHTOHITY
HuLbke poma“ufe Aoa npOMMan)BHMM oG'skTamu € k-
20 paais, Hix gns K AR AKOTO e NOKasHUK Ginbuit ¥
T IEE ) WLLTUHCBLKOTO, WO Noe'Raane 3i aHaUHON

nyXHoaemensHumu, Kpim Ky

Bnt.l.u' ﬁvgicunmw = NYXHumu, Ginona-
APTICHI  NOKasHUKM  Kiwyumcs kord

CbKOro, rnHW AKoro ¢ 6i
nexumun. Kpim usoro,

i B 1990-x pp.; 4NnA KWWTMHCEKOrO POAOBULLA Buay.
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pOAOBULLIZ MOXYTb Oyt 3BinbweHi B npoueci NoAanbLIOro | reonoriyHoro Ta TEXHIKO-eKOHOMIYHOTO BUBYEHHS.

Ta6nuya 2. Busnauenun BaPTOCTi KOPUCHMX KONANMH 32 METOAMKOIO KoedpilicHTiB HaBeAEHHA

ANA NEPCNEKTUBHUX POAOBML | PyAONPOABIE BeHTOHITY YkpaiHu (i3 BpaxyBaHHAM CepeaHix UiH Ha 30BHIlHIX pUHKaX)

Ta6nuus 3. BuaHaueHHsn BapTOCTi KOPUCHUX KONANUH 3a METOAMKOK KoediuicHTiB HaBeAEeHHA
AR NepCNeKTUBHUX POAOBMLL Ta PyAONPORBIB GEHTOHITY YKpaiHU (HA OCHOBI BHYTRILIHIX LiH)

" Bennuuna BapTicTb pecypcis
Ponosuuwe K:;s;cé?am 3anacie, i 3anacis 6peHTyopHiTy
T™MC. T (B TMC §)
Yepxackke A+B+C1 50257 684736
"opbkiscbke A+B+C1 7594 133369
KyapuHcbke A+B+C1 375 6585
Bepexancoke | A+B+C1 426 7481
MUXIBCbKe A+B+C1 113 1984
Kypuiscoke A+B+C1 55 965
puropieckke A+B+C1 5048 88655
InbHULBLKe c2 24082 410265
KUWTUHCbKe P1 1245 16377

Ponnaouma KaTeropin B‘iﬂ“:‘:?:a :B-.ia?flbspne:!npjf,
Pogosuwe : aanacie, i 2anacie BeHTOHITY
Janacia THC. T (B TUC. TPH)
Yepkacbke A+B+C1 50257 1640863,60
lop6kiscbke | A+B+C1 7594 474306,06
InbHULbKe C2 24082 87376158

1. AepxasHuin BanaHc 3anacis KOpWCHUX xonanud Ha 01.01.2002p. Iu-
Hn BeHTOHITOBI (28) / MiH. exon. Ta NpupoAH. pecypciB Ykpainu. — K., 2002.
2. Hexewnckuld M.A. O pacyeTe TOBAPHON CTOMMOCTU NPOrHO3HLIX Pecypcos
¥ 3anacoB TBEpAbIX NONE3HbIX nckonaemblx /i MuH. pecypesl Poccuun. 3ko-

YK 544.015.2:549.755

HOMWKa W ynpasnexve. — 2003, — Ne 3. — C. 54-56. 3. Kyxeapm M. Heme-
Tannv4eckue nonesHbie uckonaemble. — M., 1986. 4. Mineral Yearbook.
Metals and minerals, 2003. - Wash., 2004.
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OCOEFMUBOCTI GIZUKO-XIMIYHUX YMOB KPUCTAJII3ALII BOAOPO3YUHHUX CONEN

fipucesiyeHo ananizy ma po3pobyi Mamemamu4Ho20 anapamy, @A xapaKkmepucmuKu npouyecis kpucmanilayii meepdoi ¢a-

3U 3 80GHUX PO3YUHIB.

The article is anoted to the analise and elaborate mathematical apparatus, wich is used for characteristic the process of

crystallization of solid tase from solushions.

MNocraHoBka npobnemu Ta aHani3 nonepedHix Ao-
CRipKeHb. Y 38'A3Ky i3 Ha[3BWUYANHO WWPOKUM NpaKThy-
HUM MOLUMPEHHSIM KPUCTANIYHWX PEHOBUH Yy Pi3HWX rany3ax
NPOMWUCNOBOCTI MUTAHHA LWOAO BWPOLLYBaHHA MOHOKDUC-
Tanis € akTyansHUM. 13 HE3NIYEHHOT KiflbKoCTi Ma1’_epian|3,
AKi BUKOPUCTOBYE MIOACTBO Y CBOIX n0TpeGax,_ Hawﬁlnbmy
YaCTWHY CTaHOBNATL KPUCTANIUHI PeHOBMHN, chianyni Bnac-
TMBOCTI AKWX MatoTb NS fI0AUHW HEOUIHEHHY KOpUCTb.
Cepea Hux Ba¥Jmee micue 3aiiMaloTb MipOeneKTpUHICTL
Ta N'e30eNeKTPULHICTL KpUcTasis.

NipoenekTpyiHUi eqeKT (ABUlLE BUHUKHEHHA ENeKT-
PUYHWX 3apaaie NPy 3MiHi TemnepaTy_p) BIRKPUNW B KIHUI
AVl ct. MipoenekTpudHi BNacTueocT nposaanmm?.cn B
KpWcTanax, Ae cepeg KOMNNEKCy enemeHTis cuMeTpil npy-
CYTHS nonsipHa npsaMa (NonsapHuA HanpﬂM.OK) _ .

Ha ocHosi Takux kpucTanis nobyaoBaHi COHAUHI 6arapei.
NipoenekTpuuHi KPUCTaNM HaA3BUYARHO HyTNnBl AO KOMU-
BaHHR Temneparyp. BoHu 3aaTHi BNOBUTU 3MiHy TeMnepaTy-
pu fo 10° rpapyca, a TakoXx peecTpysatu LWBUAKO 3MIHHI
TeNnoBsi NOTOKM 40 MiNbAOHA KONWBaHL 38 CEeKyHAay. 3a Ao-
NOMOroio Takux KpucTaslis BAANOCA CTBOPUTH npunaan HiY-

Horo GayeHHs Ta iHpauepBoHOro "TennobadeHHs [6].

M'ez0enekTpudHUn edPeKT (ABWLLE BUHWKHEHHRA BNeKT-
PUYHOrO Nona B kpvCTanax niA Aielo 30BHILHLOTO Mexani-
YHOro BNMBY) BiAKPWAK B KiHUi XIX cT. GpaTh Xak Ta Mep
Kiopi [5]. }

BuBueHHS N'e30eneKTpUYHKUX BNacTMBOCTEW fano 3mory
CTBOPUTM EXONOT — NpMNag, Lo A03BONAE BUMIPATY rnubu-

HyY MOpS Ta BiALYKOBYBaTW NiABOAHI Nnepewkoan. KpiM ubo-
o Taki KpUcTann BUKOPUCTOBYIOTb K KONWBAIbHWA KOHTYD
Ta crabinizaTop B paaioanapartypi, i ik BANPOMIHIOBaY yNbT-
pasByKOBUX XBWNb MPU MeAWYHUX ODCTEXEeHHSX, BOHWU €
HeoBxigHVMM KOMNOHEHTOM N'e303anansHuYoK [3; 6].

Y TexHiui B AKOCTI Nipo- Ta N'e30€neKTPuKiB BUKOPUCTO-
BYIOTbCA TypManiH, kBapu, NiTid TaHTanar, Nitii HioBar,
rafoniHiin monibaaT, Aki HEPO3UKMHHI Y BOAI | CMHTE3YIOTLCA
B cknagHux ymoeax. [lpoTe icHyloTb BOQOPO34MHHI N'E30-
Ta nipoeneKkTpuku, Wo HabaraTo cunbHitue (y TpW TMC. pa-
31) NPOABAAITL CBOI BNACTUBOCTI, HANpWUKNaa: CerHeToBa
cinb, NiTiK cynethaT, Kaniit aurinporeHdocdar, kanii rinpo-
red dochat Towo. MoHoKpHUCTan OCTaHHiX MOXHa BUpPO-
LyBaTK 3 X BOAHWX PO3YMHIB, WO pobWTL X AOCTYNHItLK-
MU NOPIBHAHO 3 HEPOIYUHHUMW Y BOAI KpUCTanMHUMK pe-
yoBuHamu [2; 3; 5].

Buknan ocHoBHOro marepiany. Y 3B'R3Ky 3 Hanisu-
YaHO LUMPOKUM NPAKTUMHUM NOWMNPEHHAM KPVCTaNIMHKNX
PEYOBMH Yy PIi3HNX ranyasx NPOMMUCNOBOCTI NOCTAE NMTAHHA
NpO MeXaHi3mM BWPOLLYYBAHHA MOHOKPWUCTaNIB 3 BOAHWX PO3-
quHis. CyTb LbOro MeToAy KpucTanisauil nonarac s TOMY,
Lo 32 paxyHOK CTBOPEHHS nepeoxonoaXeHHs abo nepena-
CMYEHHA PO34MHY CONi HAANWLLOK PO3UMHEHOT PEYOBUHK
OCiAAE Ha TBEPAY NOBEPXHIO, YTBOPIOKMN TAKMM YMHOM Kpu-
cTan. Ba¥umBuM NUTaHHAM € BU3HAYEHHA BIAEMO3B'N3KY
MiX CTyneHeM NepeciieHHs (NepeoXONOLXEHHNM), nosep-
XHEBOK EHEPTIEI0 Ta PO3IMIPOM KPUCTaNIHKOro 3aposaky.

Po3pi3HAlOTL ABA BUAN CTYNEHA NEPECHUEHHRA;

© €. MNanka, B. Hectepoacukui, B. Boratnpexko, 2006
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1. ABCONKTHE NepecuyeHHsa — Ue Pi3HWUUA MK KOHLIEH-
Tpauieto nepecuyeHoro poaunHy (C(x}1) Ta KoHLUEHTpaUIE
Hacuyenoro po3uuny (C(x)o) [nepecuyeHHs « = m-mo).

2. BinHOCHE NepecuyeHHn — BiAHOWEHHSA
C(x),-C(x) C(x),
C(x) C(x),

HAKWO nponopuii MiX KOHLEHTpaUisMKU pearylo4ux Kom-
NORERTIB BIARIBHAGTLCA B4 X CTEXiOMETpHYHWX CRiBBIAHO-
WEeHb ¥ PEYOBWHI, L0 KPUCTaNIi3yeTbCA, TO NOHATTAM BiHO-
CHE NEpPEHACHHEHHA KOPUCTYBATUCL HE MOXHa. Y BUNaakax,
KOMW KPUCTanNK YTBOPHOKTLCA 3 iOHIB PO3YUHY HEKpUCTanori-
ApaTiB | YMCNO IOHIB JOPIBHKIE CTEXIOMETDUYHOMY CiBBiA-
HouweHHIO(A,B,), PYWIAHOIG crnow kpuctanisauii € xiMivHa
CropigHeHicTs (A} npoiiecy, poboTa yTBOpeHHs KpucTany.
BoHa BM3HEYAETLCA PIBHULEID MK XiMIYHUM MOTEHLIanom
PO34MHHOT PEHOBUHU B NEPECUHYEHOMY PO3UMHI (1t,) 1 XiMiy-
HWM NOTEHUIanoMm TiEl X PEUYOBUHM B HACWYEHOMY PO3UVHI
(1o) | ANA HekpUCTanoriapaTy AopIBHIOE:

C(x)
A=pn —p0=\'RTIn( 1 ,
" C(x),
V — KiNbKiCTb peyoBuHW, Monb, R —~ rasosa crana;

3 n- Ma .
R-8,31-10 TR T — temnepartypa, K; C(x}1 i C(x)o
KOHLEHTpaUisi pevoBUHMA BIANOBIAHO B NEpecuyeHomy i
HacnM4eHoMy pO34nHax, MOnbAT.

Mpy HecTexioMeTPUYHUX KinbKocTsX ioHiB (AxBy) pobo-
Ta YTBOPEHHSA KPUCTany AOPIBHIOE:
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Omke, pisHUUA NOTEHUianie A p = pp-py ABNAE coboko
PI3HALIKO MDK EHEepreTUMHUMKM CTaHaMKu PevoBWHK, L0 3Ha-
XOAUTLCA B MEPECHMUYEHOMY I HacU4EHOMY poaduHax [1].

TepmoguHamiyHy cucTemy nNpu BUPOLYBaHHI MOHOKpU-
CTanis Mo)Ha YABWTW AK CUCTEMY MaTpu4He CepeaoBuule
— xpucTan. BoHa nepepsHa i cknaaasTecs 3 ABOX MIACUC-
Tem, WO po3dineHi nosepxHeto posnoginy ¢as. lMNpouecu
NepeHocy Macu, eHeprii, XiMiuHi peakuii, CTpyKTypHi nepe-
TBOpEeHHs, a TaKoX MopdonoridHi npouecu NOB'A3aHi 3
Mexelo poanoginy ¢as i npoxoasTe Ha Hii abo Hanpae-
feHHi nepneHaukynApHO A0 Hel. Mexa poanoginy das
PO3rNAAAETLCA MOKanbHUM 00'EMOM, WO BKNIOYAE YECTUHY
NPUASraioHoro MaTouuHOrD cepenoaumia, PicT kpuctany
Mae MMOBIPHUIA xapakTep, a NaHUoXoK noain moxe Bytu
NpeacTaBneHWn paaoM enemMeHTapHWX npouecia: yTeo-
pEHHs KnacTepiB, X NepeMmilieHHn A0 3aTpaBku, peakuis
KnacTtepiB 3 MigNOXKOK, Mirpauis no noeepxHi poanoainy
a3, BOy0BYyBaHHA KNAacTepiB y KpUCTaniyky rpatky.

O6nacTb NepecuyeHHn NogiNAeTbea Ha Asi nigobnacri:

1. MeTactabinkHy nigobnacts — fe KpUCTany A0BINLHO
He YTBOPIOIOTbCH, HE AVBNAYUCL HA HARBHICTb NepecuueH-
HA. Taki po3uMHU MOXYTb iCHyBaTW [OCWTL AOBrO, AKWO
BOHW repmeTu3osaHi. Kpuctanisauis 8 Takomy poauuHi mo-
KNMBa nuile 3a YMOBW BHECEHHS B PO3YMH KpucTana —
3aTpasku.

2. NabinbHy NiaobnacTe — 30Ha HeCTINkUX Poauukie, ge
AOBIfBHO PO34MH PO3NAAAETLCH 3 YTBOPEHHAM KpUCTAafiB.
Y Uit 30Hi WBWAKOCTI 38POMAXKEHHN KPUCTArIB piaHi i 36iny-
WwytoThbes Big 0 40 HECKIHYEHHO BENUKNX 3HAYEHD.,

Y HeAoHacUyeHNX PO3vUHax e dnykTyauii kKoHueHTpawj
PEUYOBMHK, KONU YTBOPIOETLCHA KOMNMEKC KiNbKOX ioHIB Ta
MOnekys, Ae PO3MILLIEHHA YaCTUHOK BiANOBIgae ix poami-
WEHHIO Y BiANCBIAHIA KpUcTaniuwin dasi. ¥ metacrabine-
HOMy poauuHi ymcno Takux obnacrtei i ix poamipu apocra-
10Tb. OaHak cTifKicTh MeTacTabiNbHUX Po3uuHIB BKasye Ha
Te, WO ANA BUHWMKHEHHA KPUCTanis noTpibHo wWe nepecko-
4uTH eHepreTudnuin G6ap'ep. MNpupoda Woro nos'ssana 3
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yTBOPEHHSIM MEXI PO3NOAINY MiX 323pOAKEHUM kpucTall

Ta pO3UMHOM, LLO #0ro oTouye. Lia mexa p93”°mny-f§:;:
Tepu3yETLCA NEBHOI0 NOBEPXHEBOIO EHEpricio. ToAl e
reTuHmiA Bap'ep NPV BUHVKHEHHI 3apoaka kpucTana BgH
KTEpU3yETbCH poBoTOI0 YTBOPEHHA 33pPOAKa, pospaxSMHr ):
3i 3HaueHb XiMiYHUX noTeHuianis peyoeuHu B po3 g
kpuctani Ta AUTOMOT MOBEPXHEBOI eHeprii kpucTana. Ui
BenMuMHa Mac MakcuMym npy NesHomy poamipi :a.eipﬂcinka“
piATviNH v (fvp). PoBoTa yTBOPEHHS
A pO3MIp 3MEHLYTBCS i 36|~'
SibLUEHHAM MEPECUYEHHA. CTabinbHO pOCTH 3AATHI NWLLE Ti
3apoaKu, po3mip AKMX 6iﬂb'LlJE' Mg Y MeTacT?@QPHM 30H|;p
3apoaka BENWKNA | ﬁhﬂOBlleCTb.KpMCTaﬂIaa'l_;ll mana. Ha
e 3 1aBinbHOK 30HOIO fp HACTINbRY Manm‘ﬂo._um.osm.
HiCTb BigNOBIAHOI pnykTyauil Beswika, KpuCTari3aLis nosu-
HaeTbCH Maike MuTTEBO. OTXHE, UJ!BMAKICTb YTBOPEHHSR
3apoakie KpucTanis 3pocTae gignoBigHC 40 3pOCTaHHA
CTYNEHA NEPECUHEHHS | ONMCYETLCA 3aKOHOM EKCMOHEHTH

- f(e’). IcHyBanHA MeTacTabinbHol obnacti, Ae UEHTpu

Frili nasvsacTbCA K

3apoaka Ta AOro KpUTAYH

KpucTaniaaljii cami He yTBOPIOKOTECS, BnacHe, 1 4ae Mox-
NMBICTL BUPOLLYBATI MOHOKpUCTanu [1]. _

PisHuUs XiMiYHMX NOTEHUianis cepeaoBuLla | kpuctany,
LLI0 POCTE, € TONOBHOK PYLLIYHOW CWIO0 kpucranisauii. 3
Liel BenuyMHoW MOB'f3aHe NepeoxoNoPKeHHs, Lo BU-
3HAYAE BiAXWNEHHA CUCTEMM Bif PIBHOBAXHOrO CTaHy. Yu-
CENbHO NEPEOXONOAKEHHS BUPAXAETLCA PISHULIEID MK
peantHOK TEMNEpaTypol CcuUcTeMWM Ta TemMnepartypow
a3080r0 Nepexofly, a 3 PI3HWLEID XIMIYHUX NOTEHWianis
BOHO NOB'A3aHE PIBHAHHAM:

M = ASAT.

MepeoxonogxeHHst — ckansapHa Benu4uMHa, Aka Bnnu-
Bae Ha XiMIYHI peakLii, CTPYKTYPHI NEPETBOPEHHA cepeao-
BULA, B'A3KICTe. [[0NOBHA WOro poribs — 3MiHa MaTpU4HOro
CcepeaoBullia, WO BUPaXAETbCA Y BUHWKHEHHI KNacTepis.
LM WINAXOM NEepeoxonoKeHHA NO3VTUBHO BNNWBAc Ha
NepeHoc Macy NpW pocTi KpucTanis.

MpoTe noBepxHA CaMOroc KpUCTany € HepiBHOMIPHO:,
0 MOXHa oxapakTepusysaTh Pi3HWMMW 3HaYEeHHAMU NoBe-
PXHEBOT eHeprii B piaHux Toukax kpuctany (puc. 1). Yum
MEHLLUE 3Ha4YeHHs1 MOBEPXHEBO! €Heprii rpaxi Kpucrany,
TMMF Kpaule BOHa pocTe. BuHUKaE NEBHUA eHepreTuuHuil
Dap'ep, WO 0BYMOBMIOETLCA NOBEPXHEBUM HATRrOM, SKMI
3@BXAM NPUCYTHIR Ha Mexi po3noainy das. 3i 36inbleH-
HAM 3HAYEHHs noBEpXHEeBOI eHeprii Benvunxa poGoTh,
HEOoBXIAHOI Ans yTBOpeHHs KpucTaniuHoro 3apoaka, 30-
NblyeTbes (kpuea 1). BignosiaHo 3i IMEHLWEHHSM 3HA4EH
HA NOBEPXHEBOI eHeprii BenuuuHa poboTy YTBOPEHHR KpH-
CTani4Horo 3aposka crae MeHLWo (Kpuea 2).

+AF
AFyp |-e e o

Aszp

F2kp Tkp

Txp — poamip kpucraniynoro sapogka;
AFup-poﬁorayTaopauunxpncnuﬂwnoroaaponna
Puc. 1

3anexHicTb papiyca 3apoaka piakoi dasu sig nepecit:
YEHHA NApY MOXHA BUPa3nTy PIBHAHHAM TOMCoNg:
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[€ Prac — PIBHOBAXHWMIA TUCK NAPU KA/ PIAKOIO PA3OKD; Prep
~ PpiBHOBaXHWIA TWCK Napu Haa KpannnuHoto paniycom r,
Vi — MOMBHWA 0B'eM PiBKMHK, CM /MONb; G — NOBEPXHEBUN
HaTAr, mdcmz.

PospaxyHok poboTw, SiKa 3aTpalaeETbCa ANA YTBOPEHHs
3apo/Ka kpannuHu, 3AIRCHIOETLCA 38 PopMyrow:

A :—cS+nRT|np”i

ge S — nnouia NoBepXHi 3aposky.

MoACHeHHs YTBOPEHHA LPIOHVX KpannuH piauHW 3 ne-
pegxono,ux(eHoT napy cNpaseanvee TakoX AN yTBOPEHHSA
APIBHWX KpUCTaNiB TBEPAOT DEHOBUHW i3 NEPEOXONOMKEHO-
ro PO34uHy. Bynticb AOBIB, L0 BCEPeAnHi Byab-sKoro kpuc-
Tany MOXHa 3HaWTWU Taky TONKY, ANS SKOT BiAHOWEHHN No-
BEPXHEBOTO HaTAry o Byas-AKoi /-Toi rpani no BiacTai |,
BiA L€l TOYKU OO0 /-TOI rpaki € BEAUUYUHOKW NOCTINHOW. 3a-
MiHUBLWW O/r = O/l Ta Prep/Puac = Crep/Crac, BBAXAKOUW O i |
ans BCE( rpaHei Kpucrtany ogHaKkoBUMM, OTPUMAEEMO pie-
HAHHA 1OMCOHa ANA KPUTUHHOTO PO3MIPY TBEPAOrO KpUC-
Tani4HOTo 3apojka 3 NePeOX0NIoAKEHOTO PO3HUHY.

RTInSme _ 29Y%
CHBC
a_poGOTa YTBOPEHHA KPUCTaNIYHOTO 3apOAKa BUPAKAETHCS
PIBHAHHAM:
A= —~—a—2  fe a= Em:r’(y""—r”i)2 ,

AT 3 L
ana skoro AT = Tpn — T — NepeoxonogXeHHs po3uuHy;
Tan — TEMNEpaTYpPa NNaeneHHs kpuctany, L., — Tennota
nnaenexHs [4].

3 iHworo Boky BiAOMO, WO kpucTanisauis sig8yBaeTbes
i3 KOHLUEHTPOBAHUX PO3UKUHIB CUMbHWX enexkTpomTiB. OTxe

nn

YAK 552.321:552.164
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BENWUMHM C 3riaHo 3 Teopieto lebas Ta Mokkens cnia 3a-
MIHUTY BENUYMHAMKU aKTUBHOCTE PO3YMHiB.
RTIn 2 _ 20V
aHaC I

Hapani M1 nnaHyeMo nopisHATH BignoBiaHiCT 060X nia-
X0AiB peanbHUM Npouecam KpyucTaniaalii MOHOKpUCTariB.

BucHoBkK. Y peaynbraTi nposegeHoi pobotu Byno
BCTAHOBMNEHO MaTeMaTUHHUIA 3B'A30K MDK:

1) noBepxHEBOK eHeprield KpUcTany Ta po3mipoM Kpu-
craniuHoro 3apoaky. Lie fo3Bonsie npocniakyeatv aa Wwsem-
AKICTIO pocTy rpaHei kpuctany. A oTxe, nonepeavTu cke-
NETHUA PICT KpUcTanie Ta yTBOPEHHA NEPBUHHUX BKITIOYEHb
PiAMHK, WO HeraTMBHO BNNMBAIOTL HA BNAacTWBOCTI N'€30-
Ta nipoenekTpuKis;

2) CTyneHeM nepecudeHHs Ta MoBEPXHEBOK EHEPrieln
KpucTany, Lo Aae MOXIMBICTbL po3paxyBaTtv Take nepecu-
YeHHA PO34uHy, sike Bignosigano 6 yTBOpPEHHIO MOHOKpUC-
Tany;

3) cTyneHem nepecuyeHHs Ta poamipoM kpuctany. Bia-
NOBiAHO, 3a@BLLUX NEBHE NepecuqeHHsl, MOXHa po3paxy-
BaTU PO3MIp MOHOKpUCTANY, AIKUA Mae YTBOPUTUCS.

Po3poBnenuii matemaTiuHwii anapar fo3sonse nigibpari
YMOBW A/1A NOMEreHHs BUPOLLYBaHHSI MOROKPUCTASTIE BOZO-
PO3YMHHNX PEYOBMWH i3 PO3UMHIB, 30KPEMA TaKMUX, SKi MPOsB-
NAI0TL N'E30ENEKTPUYHI Ta MIPOENEeKTPUYHi BNacTUBOCTI.
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MIKPOTEKTOHIMHUK AHANI3 MOPOIPONOLAIEHKUX MPAHITIB
NIBHIYHO-3AXIQHOI YACTHWHU YKPAIHCBLKOIO WMTA

3a pe3ynsmamamu
2pavimie [lieHi4Ho-3axidHo2o
oMb Ha KOXHOMY i3 emanie IX

MIKPOMeKMoHi4Ho20 aHaniay @crmaHoes1eHo emanu CMpyKmMynHO-MexmOoHiYHOT esomouii’ nopghiponodiGHux
idHO20 palioHy YKpaiHCLKo20 wuma. BudineHo U oxapanmepu3osaHo MiHepanbHi napazeHe3ucu, W0 SUHUKA-
rocmmazmMamuyHol nepepobku. Busenexo ennue 2iGpomepmMansHO-MemacoMamuyHuX inpinsmpyto-

"uX PO34UHi8 Ha MinepanbHul cknad nopid Ha acix emanax meKmozexe3sy.

According to the microt
Western region of the Ukra
reworking are distinguis
composition of the rocks on all sta

MoctaHoBKa npobnemu Ta ii 3B'A30K i3 BaXNIUBNUMHU
HAYKOBMMM Ta NPaKTUHHUMW 3aBAAHHAMAU. I'Im’agr!n
HanexHOCTi OKPEMMX Macusis AOKeMGpMCbKv_lx rpaHiTiB
[0 TUX 4n iHLKX crpatvrpadivHnX KOMMNEKCIB NpoAos-
Kye OyTVM KameHem CnoTuKaHHA ANS LUMPOKOTO sarany
reonorie, Wo X BUBYAKTb. Y nlBHNHq-aaXIAHM 4acTuHi
YkpaiHcbKoro wura Ao HUX HanNexuTb Wina HKU3Ka Macusels
nopgiponogibHux rpaHiTia, WO 3HaXOAATLCA AK Y Geano-‘
cepeaHii 6nm3bKkoCTi A0 |'('0p0.CTeHCbK0rO MAYTOHY, TaK i
Ha aHauHitl sipcTaHi Ha 3axig BiA HLoro. Sa. BCIO iCTOPIIO 1X
BUBYEHHS BOHW Hanexanu TO A0  KIPOBOrpaAckKo-
KUTOMMPCHLKOTO KOMMIEKCY, TO A0 OCHULBKOrO, ABAKI — Ao
KWLUIMHCbKOTO. 3a OCTaHHbOK CTpaTMrpamquom_cxemopo
X NOAINNAKM NOMIX KUTOMUPCHKUM, OCHULIbKUM | KMLWWH-
CbKUM koMnnekcamu. Take TPaKTyBaHH\ HanexHocCT! rpa-
HiTie nos'A3aHe B NepLuy Yepry 3 NepexifHUM xapakTepom
x neTporpagiqHux i FeOXiMi4HIX 03HAK, @ TakoX HEOAHO-
3HauHICTIO iHTEprpeTaUil ix i30TONHOTO BiKy.

MosepHyTMCA A0 L€l npobnemu cnoHykana cnpoba
[eskuxX AOCMIAHMKIB BIAOKDEMUTU NOPMIPONOAIGHI rpaHiTy
OCHWLIbKOTO KOMNIEKCY B OKPeMUA MyxapeBCbKUil KOM-

ectonical analysis results the periods of structural-tectonic evolution of megacrystic granites of the North-
inian shield have been determined. The mineral paragenesises which occur on each stage of magmatic
hed and described here. An influence of hydrothermal-metasomatic infiltrating solutions on the mineral
ges of tectogenesis has been discovered.

nnekc [2; 7). NeTporpadivyHe pocnimxeHHs nopciponoait-
HWx rpaHiTis KopocTtuwiscekoro, Myxapescbkoro, Hoso-
rpag-BonuKcekoro, KnwuHebkoro ta YCTUHIBCLKOTO Mack-
BIB MiBHIYHO-3aXiAHOT YACTUHU YKpPaTHCbKOTO LWUTa BUABK-
110 3HAYHWI BNNWUB TEKTOHIYHWMX NEPETBOPEHDb HE TiNbKKU Ha
CTPYKTYPHO-TEKCTYPHI XapakTepucTuku nopia, ane W Ha
KiHLLeBUIA iX MiHEpanbHUIA Ta MIKDOKOMNOHEHTHWA CKNaa,.
Taki 3MiHeHHs XapaKTepHi 4ns enireHeTUYHUX NepeTso-
peHb Nij, Yac aKTMBI3aLii TEKTOHIYHMX 30H, Y AKUX BIADYyBa-
£TbCH CTaHOBNEHHS LMX macusie, OcobnusicTio iX € Te, wo
BOHW BiAByBaIOTHCA 3@ PaxyHOK MMUBUHHUX IHEINBTPYIOuMX
ri4poTepMarnbHO-METACOMaTNUHNX PO3YMHIB, LWO NPOCRKa-
10Tb NOPOAN B PEXKMMI TPAHCTEHCIT (3CyB-PO3TAr) B yMOBaX,
Ak BignoBiAaKTL perpecsHOMY MeTamopdisMy Bia amdi-
BoniTosoi Ao 3aeneHocnaHLsoBOI cTadll Metamopdiamy. Taki
MiHEpanbHi NEpPETBOPEHHA NPUBOAATL NOASKYAM A0 3Hay-
HUX 3MiH Y pEeHOBMHHOMY CKNaai nopi4 Ta iX CTPyKTypax.
AHanis ocTanHix gocnigkeHb Ta nybnikauin, Posa's-
3aHHI0 Npo6nemu iHTepnpeTaLyii MiKPOTEKTOHINHWX enemeN-
TiB TipCbKMX NOPIA 3 METOI BU3HAYEHHR 1X TeHesncy ta
BINWBY Ha (hOpMyBaHHA CTPYKTYP | MIHEPanLHOro cknany Ha

© . Naenos, Q. Nasnosa, O. by6Hosa, C. @ininon, 2006
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CyHdacHWi MOMEHT NPUAINSRETLCA 3HadHa yeara y ceiTi. Lle
npaul H Green ta D.Grigg (1970), C.Passchier Ta
R. Trouw [8], KO. Moposoga [3]. B octaHHi poku i 8 YkpaiHi
Issunucst pobotn  O. flykienka (2002), B. Wesuyxa T2
. Masnosa (6], Wo HanpaBneHi Ha iHTepnpeTauito peaysb-
TaTIB Maxkpo- Ta MIKPOTEKTOHIMHWX AOCNIAXEHb Y NPUCTOCY-
BaHHi 10 TEKTOreHe3dy B8 ymoBax cepefHix i BUCOKMX daulin
MeTamopdiamy. AHani3 UWX OOCNIAXEeHb NOKasas, Wo npo-
Gnem‘_a CTPYKTYPOTEHE3Y Ta MiHEParioyTBOPEHHH Nl TeRTO-
reHeai HacTinbku Baratorparka, Wo He Moxe ByTu BupilLeHa
OKPEMWUMU AOCMIAKEHHAMU. Ane 33BAAKU YXEe BUABNEHNM,
OMUCaHUM Ta HaykoBO OBrpyHTOBaKMM neTporpadivyHnMm i
TEKTCHOMI3UUHVIM 32KOHORMIPHOCTSM 28 ONpaUbCEaHo Me-
TO/MKOK MOXHA NPOBOAUTH IHTepnpeTayiio Ta MmoaenoBaH-
HA ICTOPIT PO3BUTKY KOHKPETHUX r€0rorivyHmx 00 eKTIB.

BugineHHs HeBUpillEHUX paHilwe YacTWH 3aranbHol
npobneMu Ta NocTaHoBka 3aBaaHHs. OaHIEo 3 HEBWPI-
wenux npobnem y neTtporpacil rpaHitToigis YKpaiHCLKOro
wuTa € npobnema opMyBaHHA MiHepanbHOro rnaparexe-
aucy MNpw TekToreHesi, Wo BigbyBaeTbCcA B ymMOBaX MiABH-
WEeHKWX TemnepaTyp Ta TUCkie, occobnueo npu iHDiNbTpauii
no MiXK3epHOBUX TpilWKUHAX NKiais pisHOro cknaay.

MeTa gaHoi poDOTM — 03HAYMTU eTanu NEepPeTBOPEHHA
NPOTEPO30ACLKUX NOPMIPONOAIBHMX rPAHITIB NIBHIYHO-38XIA-
HOI YaCTUHU YKPaIHCLKOro LWWTa Ha NpUKNaal rpaHiTis ocHU-
LUbKOrO M KMWMHCLKOro komnnekcis Ha Hosorpag-Bonuk-
CbKOMY TEKTOHIMHOMY B0Lji, NPOCTEXMUTU BNNNB TEKTOHIYHNX
dhakTopie Ha opMyBaHHA X MiHEPaNLHOTO NapareHesucy Ta
BM3HAYMTH BINMB iHDINbTPALRHUX METacoMaTU3yo4ux pos-
YMHIB Ha NpoLEC CTPYKTYPO- Ta MiHepasoyTBOPEHHS.

PeaynbTatn pocnimkenHs. OB'ekTamn MIKpOTEKTOHI-
UHOTO [OCRIMKEHHA CTanW rpaHiToian KuwuHcbkoro, Yctu-
niscbkoro Ta Myxapescbkoro macusis nopdiponoaiGHux
FPaHiTiB, sIki 3@ OCTaHHIMK YSBNEHHAMU Hanexarts Ao rpa-
HITIB OCHWUBKOTO # KuLMHCbKoro komnrekcis [1]. BoHu
po3syHeHi B NiBHIYHO-3axiAHIN YaCTUHI YKPATHCLKOTO WuTa
8 Mexax Hosorpa/-BonMHCBKOro TEKTOHIYHOTO Brioky.

MacHB KMILMHCHKWUX FPaHiTiB 3HaxoauTeCA Ha 3axin BiA
KopOCTEHCHKOro neyToHy 8 6e3nocepeaHiin A0 Hboro 6nu-
3bKOCTI Ta 3ansirac Cepea XKUTOMUPCEKUX FpaHITie i Mirma-
TWTiB, RKi npopuBac. eakni 4ac cyBnyxHi nekorpaHiTi
KMLIMHCLKOro TUny Hanexanyu abo fo ocHuybkoro, abo Ao
KOPOCTEHCHKOTrO  KOMMMEKCy, YoMy cnpuana HasBHICTb
enemeHTiB 060NOHKOBUX CTPYKTYP HaBKONO nopdiponoai-
BHWUX BKpANIEHWUKIB MIKDOKMIHY Ta reoximiyHa cneuianisa-
Lisi. Ix 0COBNMBOK O3HAKOK € NepeBaxaHHsi MIKPOKMiHY
Hag nnarioknasom, Manke Me30MepPTUTOBUI CKNag nepuwo-
ro Ta BiACYTHICTb y HbOMY MIKPOKMIHOBOIO ABIAHUKYBaHHA.
OcoBnvBicTIo NOMLOBYX LWMATIB Ta KBapLly nopig € Te, Wo
BOHU MEpecydeHi AyXe TOHKAMU [a30BUMU Ta ra3oso-
PIAMHHUMM BKITIOYEHHAMU.

MeTporpadiuni  AOCMIAXEHHS nokasanu, Lo rpaHiT1
nipaasanucs npouecam TekToreHeay, fki BUpPa3umcs B
rpaHynobnactesi keapuy MO KOHTypax 3epeH, cnabkomy
BnokysanHi Ta aecopMaii ABifHMKIB nnarioknasy A He-
3HAYHOMY PO3YLLINBHEHHIO MiXK 3epHaMM MIKDOKMIHY, Mic-
UAMM 3 arperaTMBHOI NepekpucTanisauielo i 3an0BHEHHAM
TpiwwmH anbbiToM 3 TOHKUM MipMEKITOBUM MPOPOCTAHHAM
KBapuy, WO BKA3ye Ha MicueBun iHinbTpauinHuin nepe-
po3noAin nyris i KPEMHE3eMy, MOXIIMBO Ha OCTaHHix eTa-
nax xpucraniaadlii. ledpopmaliis Ta pexpuctanisauis Giotu-
Ty BiabyBacThCcA napanenbHO Katakiasy 3epeH MarHeTuTy
Ta cniooputy 3 po3suTkom Baxpomuyactux obnsmisok ar-
peraTuBHUX ckynuexb YepBoHo-Byporo GioTuty niasuwerol
3anisuctocTi. [poAoBXKEHHAM SBULL TEKTOrEHE3Y € KPUXKa
AechopmMauisn 3epeH MIKPOKMiHY 3 BWMOBHEHHAM TPILLWH
3epHamy KBapuy Ta TOHKVMW nyckamu MycKoBiTy. Pekpuc-
Tanisauia keapuy Ta nepekpucTanisauia AinaHkaMu Mikpo-
KNiH-NepTUTY Mae CTaTW4HWIA xapakTep. BUCokMiA CTyniHb

oKWMCReHoCTi 3anisa NoB'A3YETbCA AESKMMA noChiaAHUKSMY
[7] 3 ANOXTOHHOK MPUPOAOCI0 UMX rpariTia. Ane ix BB
e noka3sye, uio Ha oCTaHHbOMY eTani Ix nepe_TBOPGHHR
BiAGYBacTLCA MipOTEPMAnbHE POIKNEASHHA .6'OTMT{_I g
MarHeTuTy 3i CKMAOM TiApOOKCHAIB 3833 ¥ TRt b
DOChianuHi O3HaKY CBIANATS, WO TPaHITy nepeTBopioBanica
Ha dyxe manux Ta Manwx rr_m6MHax B yMOBax JTiHIMHOrO
p03TArY MpW BMGOKOMY NAPUIAIbHOMY TACKOR! KIcHO (0]
PEKOHCTPYRUIA MO4aTROBOTO BATARDY fpanllia Breeys; o
ix nepeuHHy CTPYKTYPY thopMyHOTb IHOAI iniomopdHi a60_
LACTKOBO ONNaBieHol (hopMK 3epHa KBapLly, NOAOEXEH!
Tabnuyi nnariokriasy Ta KPYMHI BUAINEHHS Me3onepTuty
HEepeWITUECTOr0 MIKPOKIiHY abo opToxnasy Towo. 3a &ci-
M@ 03HAKAMK KWLLKHCBKI TPaHIT MOKHE BiAHECTH AC anox-
TOHHUX YTBOpEHb, WO KpUCTanisyBamca |3 NepeCH-eHo
KpemHe3emMoM razoHacnyeHol marmu, Aka Ckunina nepen
KkpucTanisalielo, 3a paxyHok Horo NopOAOYTBOPOBANLHI
MiHEpani BUABUNNCS HacUHEHUMU AYXKE TOHKUMW Ta30BH-
MY Ta ra3oBo-piAMHHUMI BIITIOYEHHAMMU. o

MacuB YCTUHIBCbKIUX rPaHITIB 3Hax0ANTBCA Ha MIBHIYHWA
3axin Bin KopocTeHcbkoro MsyTOHY B BeanocepeaHit fo
HbOro 6nmabkocTi. [eskui Yac Hanexas A0 KOpPOCTEHCbKOro
Komrnekcy, 0cobnuBo cnpusanu Lpomy enemMeHT¥ rpaHogi-
pOBYX CTPYKTYp Yy NermatoiaHvx pisHoBMAaX Ta reoxiMiyxa
cneuianizauis. Keapl i MikpoKniH ayxe noAiOHI A0 KULUMHCh-
kux rpaHiTis. CTpykTypa nopig nopciponoaibxa, aHanoriyHa
KWULLMHCBbKAM, 3 ENemMeHTaMu TekToHoBNacToBol.

3a CTyrneHem TEKTOHIUHUX NepeTBOPEHb NOPOAN HEOA-
HopiaHi. MNpakTmyHo NOBCHOAHO cnocTepiraeTeca opMmy-
BaHHA IECTOHYACTMX BUAiINeHsb BioTUTY, MarHeTuty, 6ypo-
ro cchery Ta droopuTy. o KBapLy pO3BUBaIOTLCA CMyMH
rpanynofnacresy, iHoAi 3 NEPETBOPEHHAM NEPBUHHUX 3€-
pPeH y CyuinbHWi rpaHynoBnacTuyHui Mo3aiuyHui arperar 3
BUAINEHHSIMI MiX cyb3epHami manxe GeabapsHoro cde-
Hy. Kpucraniaauist cceHy BiaOyBaETECA TaKOX NO KOHTaKk-
Tax 3epeH i TpilyMHax, WO Po3CiKalTb NONbOBI WRATH Ta
poaliennionTe 3epHa BGiotuTy. Pexkpucranizauis keapuy
craTvuHa. Y peaynbTaTi HacTynHoi AedopmMauii 3anexHo
BiZ) TEMNEPATYPHUX YMOB Ta XapakTepucTuK AudepeHia-
NbHUX pyXiB y AinAHKax gunatadii no 6ioTuTy, no TpiluHax
y (hnoopuTi Ta NOMbOBMX WNaTax pPO3BMBAETLCA XNOPUT,
KanbUMT | KBapL, a Y AiNSHKAX CTUCHEHHA PO3BWBAETLCA |
arperaTvBHa KpUNTOpPEeKpUcTanisosaHa Keapuosa, Cnoauc-
Ta abo KBapuoBO-NONbOBOLINATOBA Maca. 3a xapakrepoM
AiathTopUyHUX MiHepanis, cepen sKWX AOMIHYE KamnbuwT,
MOXHa NPURYCTUTY, O PO3HUHM, AKi iHbinbTpyBanuea o
TpiMHax, Bynu nepecudeni  GikapbowaTom  Kkansuik.
OcTaHHilt eTan kaTaknasy Takox, Ak i B KMLUWHCHKOMY Ma-
CMBI, XapaKTEpW3yBaBCA OKUCMIOBANbHUM XapakTepoM
TepManbHUX PO34YUHIB.

3a neTpohiauuHUMU O3HaKaMKU YCTUHIBCBKI rpaHiT! Ha-
nexaTtb A0 TakWx, WO NEpPEeTBOPEHi Ha AyXe Manux Ta Ma-
nux rMUbuHax B ymMoBax HEOAHOPIAHOMO po3Tary nph BUCO-
KOMY NapuianbHOMYy TUCKOBI KUCHIO [5).

MyXapeBcski FpaHiTW, WO CTAHOBNATL OAHOMMEHHH
Macwe, ABNAIOTL coboto poxesi nopdiponoaibHi cepeartl”
Ta KPYNHOIEPHUCTI 3 riNiAIOMOPHOIEPHMCTOK, YaCTO KaTe:
KNacTU4HOIO CTPYKTYPOIO Nopoan. [Ans Hux xapakTepHi™
bnakuTHysaTWit kBaPL, NOAIGHWIA AD KBAPLY OCHALIKAX pa
HITIB. Ha aymky minepanorie, Gnakutie 3abapsneHns ksal”
uy B HWx moxe Bytw noe'R3aHe i3 cy6M|Kp0CKonMHuM“
BK/TIOYEHHAMW BONOCONOAIGHOro pyTUny Ta INbMeEHITY. Al
YTBOPIOIOTBECA Y KBApLi 32 paxyHOK CaMOOYULLEHHA ocrat”
HBOTO BiA AOMILLOK, 3axonneHux y pesynbTarti kpucranizad!
3 BWUCOKOTEMNEpaTypHoOro, BiaHOcHO 3baraueHoro TUTAHOM
MarmaTuyHoro poannasy. OcoBnuBICTIO MIKpOKTiHY nopid €
Te, WO 3a IHTEHCMBHICTIO MPUPOAHOT TEPMOMIOMINICUeHUI 1
PTJ1 BOHM HaBAWkaloTbCS A0 OCHULBLKUX TPANITIB [4]. [1Tnal
oknas (oniroknas) nepesaxae Hal Kaniesmm  nonboskHN
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wnaTtoM, Biotur npe,chaBneHnﬁ aK 6ypo-3en§Ho+o piaHoBK-
AHCTIO y nopdbiponopibHux pisHoBKAaX, Tak | 6ypo"ro B ce-
PEAHLO3EPHUCTHX 3 TTOMIPHOIO TUTAHUCTICTIO, 3BMHANHOI0 Jile]
HOpPMaNbHUX rpaHiTie amdpiGonitosol daui, i3 3aniaucTicTio,
WO KONuBaeTbes B Mexax 50-70 %, Ta NiABWLLEHOI FNUHO-
IEMUCTICTIO. 3aBAsKM 3HAXIAKaM Y HWAX CUMIMaHITY Ta KOpAI-
EPUTY MyXapesbKi rpaHiti BigHeceHi AocnigHukamu [7] fo
anonenitosux abo s-rpaHiTia iIHTPY3UBHOIO NOXOPKEHHA.
Y rpaHitax ¢ikCyETbCR NEPBUHHUIA napareHeavc mixe-
panie, 3i CTPyKTypamu, WO BU3HAYAKTL 4iTKy nocnigos-
HIiCTb KpWcTanisauii Bif nnarioknasy A0 pewlitdacToro mik-
POKITIHY, @ NOTIM i A0 KBapLy, WO 3HaYHO BiAPI3HAE iX BiA
YCTVHIBCBKUX T@ KWLWWHCLKVX rpaHiTis. BioTuT, wo a'aens-
£TLCH Ha OCTaHHIX eTanax Kkpuctanisaudil pa3om i3 inbMeHi-
TOM, anaTWToM Ta LUPKOHOM FOMOBHUM YUHOM dhopmye
Mix3epHOBi BigocobneHHsa. Ha etani noctmarmaTUyHOro
NepeTBOPEHHS, WO 3a TEMNEPaTYPHUMMN YMOBAMM BianoBi-
pae enipoT-amdiboniTosii dauii MeTamopdiamy, Binbysa-
naca pedopmallia Nopia KPUXKO-NNacTUYHOTO XapakTepy 3
OpMYBAHHAM AUNaTauiiAHOro napareHeaucy MiHepanis:
cen + enigot + Giotut(ll). Lle napareHeswc 3anoBHIOE
TpiwHy B MiHepanax, MBK3EpHOBI Ta KniBawHi QOMEHW,
Andiy3ifiHO po3BMBAETLEA NO nnarioknasy. MNpu HapocTaHHi
{HTEHCUBHOCTI 3cyBHUX pyxiB no ckonax abo nnowjuHax
BMCOKOT AndhepeHuiiiHOT Tedil No BXe YTBOPEHUX MiHepa-
fiax po3BUBAIOTLCA KpUNTOpPeKpucTanisauiiiHi HOBOYTBO-
peHHs cdeHy, enigoTy, BioTuTy pasom i3 rpaHynobnacTiy-
HUM KBapLOM, MIKPOKNIHOM, NNarioknasom Ta KpunToxkpuc-
TaniyHumM arperatom keapu-ansBitosoro cknagy, wo 3ani-
KOBYE TPILLMHWA B MEPBUHHUX NonboBux wnaTax. [pu 3Hu-
EHHI TEeMNepaTypy Ha OKpemux AifsHKax crnocTepiraeTecs
3amilieHHA BIoTUTY XIopuUTOM.
[edopmaliia Ta kaTaknaa, 40 AKOrO NpUypoYeHi npoLie-
CW cepuuMTM3auii nnarioknasy, MyckoBiTU3aLil BioTuTy nep-
wwoi Ta Apyroi reHepauii Ta BUNOBHEHHA TPILUMH KBapLOM i3
MYCKOBITOM, AELLO BiajpBaHi 3a 4acom i CTPYKTYpHUM nina-
HOM Big eninoT-amdpiGonitosoro. Moxnvweo Ao uporo etany
npuypodeHa nosiea NiHIoHOK (hionetosoro IIOOPUTY Mo
craviiux nnowmHax GioTuTy. MNeTtpodiianHHi  AOCTIAKEHHS
AO3BONWMW BIAHECTH MyXapiBChKi rpaHiTM JO Takux, Lo oc-
TaToMHO MEPETBOPEHi AK Ha Manux rnvbuHax B yMoBax pos-
TAry, TaK | Ha cepeAHix rubuHax B ymoaax yLLiNbHEHHS Npy
BWUCOKOMY NapujanbHOMY TUCKY KUCHIO [51:
|3 HaBEAEHOTO ONMUCY BAHO, LLO TPaHITH KULLIMHCBKOTO Td
MyXapeBCbKOrO KOMMIEKCIB BiAPI3HAIOTLCA Mix coBoto nep-
BUHHVIMW CTPYKTYPaMK Ta pi3HUM TEMNEepaTypHvM PEXMMOM
TeKTOHI4HOT nepepobKu. [vHamoTtepmanbH1i MeTaMOPFbBM
y Mexax Myxapescbkoro macwBy Bignosifas  enipoT-
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amdiBoniToiit dauii 3 HaknafaHHAM Ha Hel OKPeMUMK 30-
Hamy 3eneHocnaHuesux dauid. binbuw HU3BKWA, TaKkUA, WO
BiAMOBiJae rinpoTepManbHO-MeTacoMaTUYHOMy PiBHIO, pi-
BEHb MEPETBOPEHHSA YCTUHIBCHKMX | KMLLWHCBKWUX rpaHiTis.
HasBHiCTb y OCTaHHIX eNeMEeHTIB cTaTUuHOT pekpucTanisauii
CBiQUATL NpO JOBrOTPMBanWW TepmarnbHWi Bignan nicns
3aKiHYeHHs TEKTOHIYHWX pyxis abo Bianan, nNOB'A3aHWA 3
noAansluvm hopMyBaHHAM KOPOCTEHCEKOro My TOHY.

BucHoBku. QopMyBaHHA ICHYIOUMX MIHEPaNbHUX napa-
TEHEe3uCiB Ta CTPYKTYPHO-TEKCTYPHUX XapakTepuCTUK rpaHi-
TiB, WO poarnsganucs, Binbysarnocs BaraTocTaziiHo i 3 pis-
HO iHTEHCMBHiCTIO. Ha npouecw, Wwo npusseny Ao nepe-
TBOpPEHHS ByaoBK Ta PEHOBMHHOIO CKNagy nopia, CyTTEBO
BMNWBanM TEKTOHIYHI 1 MeTacoMaTUUHO-TiApoTEPManbHI
npoLecy, Wo iX CynpoBofKysanu. PexuM NepeTBOpeHH#
rpaHiTie Mas nynbcauiiiui xapakrep Ha ¢hoHi 3aranbHoro
SHWKEHHA TEMNepaTypy 3 YTBOPEHHSAM Ha KOXHOMY eTani
TeKTOHIYHOT aKTWBI3auil MiHeparbHOoro napareHesucy, Lo
gignosinas enigoT-amdiGonitosin T2 aeneHocnaHLUboBii
thauism MeTamopdiaMy ANt MyxapeBCbkux i METacoMaTny-
HO-FAPOTEPMArbHUM 3MIHEHHAM ANS KWLLUHCBKUX T8 YCTH-
Hiscbkux rpaHitie. besnocepedHiv pKEpENoM eneprii npo-
Liecy Ta MeTacoMaTuayiounx iHdinbTpaLliiHnx pPO24UHIB MO-
rnu ByTn nioiav rMubBUHHOTO NOXOKEHHS, 3 TakoX Kopoc-
TEHCHKWI MNYTOH, Bik CTAHOBEHHS AKOrO 3BiraeTbCA 3 BiKOM
TEKTOHIYHOT akTuBizaLji TepuTopii Grioky. [poBeAeHUA KOM-
NAEKCHWA MIKDOTEKTOHIUHWA aHania ia pekoHCTPYKUElo nep-
BUHHOrO BUrNRAY NopdiponoaibHux rpaxiTie MiATBEPAXYE
0B'eKTUBHICTE NoAiny "aBTOHOMHUX" rpaHiTHUX macueis Ho-
sorpag-BonuvHcekoro Gnioky Ha Apa TWnwW, Sk 3@ NePBUHHOI0
cXeMolo KpucTanisauji, Tak i 3a xapakTepom Ta piBHeM no-
cTMarMaTu4HUX TEKTOHIYHUX MepeTsopeHb.
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rEonoriyHi ®AKTOPHU BNAUBY HA HAMPY)XXEHO-RE®OPMOBAHWUN CTAH
Yy CUCTEMI rEONIONYHE CEPE[JOBULUE - TPYBONPOBIA Y KPIONITO30HI

MposedeHo awania ma eu3Ha4yeHo napaMmempu 2eonozlyHozo cepedosuiya ONs OYiIHKU Hanpyweno-0egopMosanoao cmany

cucmemu 2eoJstoziuHe cepe

Jdoauiye — mpy6onpoeid y Mexax Kpionimoaoxu. BuHayveHo, Wo Ana aupiwenns 3aadans GeaneyHo-

20 (hyHKUioHyBaHHs HeoOXIOHUM € CMEOPEHHS 2eanozivnux Modeneld Ha ocHoal 2eonoziHol ma Mamemamuynol nocmaxnoexu

3aday MexaHiku cyuinsHux cepedosuly.

The geological factors for estimation of strain-deformed state of the system "geological environment-pipeline” in
cryolithozone are analyzed. It Is necessary to develop geological models on the base of geological and mathematical target

setting O

NocTaHOBKa npoﬁne_uu Ta aHania ocTaHHiIX pocni-
pkeHb. Mpy 04eBUAHOCT! HeraTuBHOrO BNAMBY reonoriYHo-
ro cepenosuuia Ha Tpy6ONPOBIAHO-TPAHCNOPTHI KOMNANEK-
cv MOXIMBOCTI MOAENIOBAHHA EKCTPeManbHUX cuTyauin 3

f the continuum mechanics for safe operation of trans pipelines.

HeoBXiAHNM OAEpPXKAHHAM KiNbKICHUX XapakTePUCTUK Cuo-
BOrO BNNUBY Ha Tpy6onposif BUHWK3KOTH TINbKW HA OCHOBI
cnepaTWBHIX po3paxyHKiB NONIB HanNpyxeHb i Aecopmaui
8 CUCTEMI reanorivHe cepeaosvule — TpyGonposiy y wwpo-

© O. Isanlik, 2006
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BiICHMWK KunisCcbKkoro HauioHansHoro

yHiBepcurery imeni Tapaca WwesHeHEE
f

KOMY Aiana3oHi nouaTkoBux i rpaHn4HAX YMOB, @ TaKox
FEONOTIMHUX | MEXaHIYHWX napameTpis PEonoriyHO pigHmx
FEONOMYHWX cepenosull. 3HauYeHHA Taknx po3paxyHkis
OCODNMBO BENWUKE B paroHax 3 enisoauuHUM POIBATKOM
HEDE3aNeuHnx reonoriylux npouecis, Takux, fK KpioreHHi
SIBULLA, eNi30AMYHO BUHUKAKOYi NOTOKM Ta iHWi.

BuaHaueHHa Ta awania ennvay PI3HOMAHITHUX reorori-
HWX Npouecis Ha dyHKUIOHYBaHHA NPUPOAHO-TEXHOMEHHUX
CUCTEM pI3HOI CTpykTypu Ta Opradisaujii NpoBOAMTLCH Ha
QCHOBI BUKOPUCTaHHSA pisHnx meToauk [1; 3], oarak BinbLicTb
I3 HUX CNpAMOBaHAa Ha OLHKY AKICHOTO BNNUBY reonoriyHoro
CepeacsMlla Ha TexHoreHHi cnopyau. OB'ekTueHa X NporHo-
3Ha OUHKa BNIMBY HETATWBHWX rEONOMYHIUX (PaKTopie 3 Me-
1010 BeaneyHor excnnyavauii TpyGonpoBoaiB Mae A0CAraTCA
Lunnxlorvl CTBOPEHHS TEOMOMYHMX | MaTEMATU4HUX MOAENew,
KOMM'I0TEPHUX NPOrpam i YMCeNnLHOro eKcnepuMeHTy Ha 0c-
HOBI rEONOr4HOT 1 MaTeMaTUYHOI NOCTAHOBKW pileHHA 3a-
BAaHb MEXaHIKK CyUiNbHUX Cepenosuul,

MNocTaHoBKa 3aBgaHHA. Y 38'A3Ky i3 BULLEBUKNAAEHUM
MeTol0 NpoBeaeHux pobiT Bys anania napameTpis reonori-
4HOTO CcepenoBUUla ANS OUIHKM  HanpyxeHo-aAedopMo-
BaHOMO cTaHy cucTemu reonofidHe cepeaoBulle — Tpy-
Bonposig aNs BUpilLEHHs 3aegaHe 3abeaneyeHHs Geaneuy-
HOro yHKUIOHyBaHHA MaricTpansHux TpybonpoBoAje Ha
OCH'OBi YUCENBLHOro MOAEOBAHHA BMNNUBY KPIOre@HHWUX reo-
NoriYKuX npouecie Ha dyHKUioHyBaHHA TpybonposiaHo-
TPaHCNOPTHUX cvucTem. [ns LbOro NpoBEAEHO AeTanbHUM
aHania naHAawadTHO-KNIMaTUUHUX, reomMopdonorivnux, ni-
TONOFiYHKMX haKTOpIB Y MeXax TepUTOPIl NPOXOAKEHH] Mari-
cTpansHux Tpybonposogie 3axigHoro Cubipy, a Takox peo-
norivyHmx ocobnueocTen reonoriyHoro cepeaoeuwa [6; 7).
Po3pobka 3acobis UMCenbHOro MoAenioBaHHs BNIMBY Kpio-
fEHHUX reonoriYHKWX npouecis Ha Tpybonposia nepenbavae
OUIHKY MEXaHiYHOro BrMBY Ha TPyGonpoBiaHUA KOMMNeke
YyMOB CE30HHO- | GaraTopiyHOMEP3NNX FPYHTIB 3 pexvumMamu
BaraTopa3oBoro BiATAOBAHHA W 3aMEP3aHHS 3@ paxyHoK
CTBOPOBaHNX LMK npoLecami 0b'emHux edexTis.

BuknagedHs OCHOBHOrc mMartepiany. |3 mepanumu
nopoaamu MoB's3aHi YMCNEHHI mpoueck Ta sBuwWa Kpio-
reHHOro xapakTepy. MOAEenoBaHHA KpioreHHuX npouecis
CNpAMOBaHE Ha OUiHKY BNNvBY rpasitauitHux cun, a Ta-
KOX MPOLIECIB CE30HHOTO i GaraTopidyHoro BrNydYyBaHHs
fpyHTiB, HaneneyTBOPEHHS, TEennosoro OCIA@HHA TpYHTY
i3 BpaxyBaHHAM Pi3HUX KNIMETHYHKX, NITONOTYHUX | Me-
¥aHiuuuy napamerpis.

CTaH MEp3nuMX MOpiA BU3HAYAETLCA POIBUTKOM Yy HUX
MEXaHIYHUX HanNPYXeHb | BUPAXAETLCA Y BUMMAAI B3AEMO-
0ByMOBMEHUX | NOCAIAOBHO Ait0NMX MPOLECiB i ABuL, Ta-
KMX, K MPYXHE, NnacTudHe fAechopMyBaHHs, @ Takox pyw-
HyBaHHs (Kpyxxe npu nopyweHHi cyuinbHocti aBo nnactu-
yHe i3 BTPaTo CTiKOCTi NOPOAW). ] _

Ockinbku Mep3ni nopoau (AIK CE30HHO-, TaK | BaraTopidy-
HOMEp3ni) XapakTepu3ylTeCA NPOSIBOM Y HUX NPYXHWX
Aechopmaliit, BCi HACTYMHI NOCTAHOBKM 3apad, 1X BUPILLEH-
HA 1 MOAENIOBAHHA NPOTIKAHHA PIIHUX KpioreHHUX npoLe-
CiB MaloTh NPOBOAVTNCA 3 yPaxyBaHHAM ULOro hakTopy.

MowupexHa Ta Aia HebeanedHux KpiOreHHuxX reonoriv-
HuX npouecie 3anexark BiA 3aKOHOMIPHOCTEM poanoainy H
TEeHAEHUIN pexumMy BaraTopi4Ho- i CESDHHO-EAEP'-WMX nopiA,
AKi XapaKTepu3ayloThCa PAAOM ocobnusocten.

Y Mexax npOXOKEHHA AOCTIKEHOI Mepex! maricTpa-
nbHMx TpyGonposoais 3axiaxoro Cubipy BUAINAETHCR He-
Kinbka CcyblwmpoTHUX obnacrted, Aki AOKOPIHHO BIAPI3HA-
jOTbCA 33 XapakTepoM MOWWpeHHs T8 CniBBiAHOLLEHHAM
BaraTopiuHOMEp3nUX | CE30HHO-MEp3NuX Mopia ¥ BEPXKIA
yacTuHi poapisy. Ha niBHOYI perioHy 3HaxoauTLCA 30Ha

NPaKTUYHO CyUinsHOTO MOLIMPEHHA BaraTopiuHOMEP3NX

nopig, niBAeHHIWe — 30Ha CRinNbHOro nom!npeHHn 6araropi-

4HO- | CE3OHHO-MEp3NMX MOpIA, 3 nigaeHHilwe cybLmMpoTHOl

Teuil OBi - 30Ha ce30HHO-Mepanux nopia. CniA 3a3HaAT
WO NNOWa NoWMPeHHs ce3oHHo-mep3nvx NopiA € HEDAE:
70 Binbwoto: si Miskiunoro nonsiproro kona A0 NIBAEHHAX
rpaHuue 3axigHocubipeskoi nanTu.

MiBAEKHA rPaHNLR NoLWMpenHs GaraTopivHOMEP3NX NOpiy
NPOXOAUTE NO niHii p. MNenum — Bepxis's P. Tancy# — ACNUHa
P. BucuM — BepxHs Teuin p. Mar. Cocsa — yoTst P- Hasum -
cepeaHs Teuis p. Ben. Canum — yers p. Man. FOraH — HwkHbo-
BapTOBCLK — A0MMHa p. Bax — ycrs p. [Jyddec 2i

FonosHWMKM dhakTopamu, wo snaveaioTe Ha HOPMyBay.
HA Me_panwg TOBUW, €. penbed) TepuTopil, CKNaa nopia, eono-
ricTb | CTyNiHb BOAOHECKMYEHHs nopig (@ TakoxK MOB's3aHa i3
LMK NapamMeTpami NbOAOBUCTICTb), TeNnodidntHi BNactu:
BOCTI NODIA, TEMNepaTypa nosiTps, onaau, Xapakrep cHiro.
HaKoNW4EHHs, 0BBOAHEHHs TepuTopii. PA LMX (akTopis |
BU3HAYaNbHUX IXHIX NapameTpis € roNoBHUMU NPU CTBODEH-
Hi pO3paxyHKOBO-aHaniTW4HOro Moayns 3 aHanizy Bnnusy
KpIOTEHHMX NPOLIECIB Ha IHKEHEPHI NiHIAHI Cnopyau.

MolWwmMpeHHs  NEBHUA PEXumM BaraTtopiqHO- Ta CEe30HHo-
mepanux nopin 06yMOBNIOIOTE MOABY HU3KK reanon4H1x npo-
LeciB, NoB's3aHNX i3 MPOMEP3aHHAM | BINTAIOBaHHAM nopia
Came Ui npouecy 3aaTHi NOPYLWWTU AUHAMINHY piBHOBary s
CUCTEMi reonoriuHe cepeaosuie — Tpybonposia. ¥ pesynbTa-
Ti B3aemogji rasonposoay i3 baraTopi4HOMep3nuMK nopoaa-
MV aKTUBI3YIOTbCS ab0 BUHWKAKTb HOBI HEeraTUBHI MpoLEecH,
Wo npu3BOAsATL A0 Woro Aedopmaliin. HaszemHi obcTexeHHs
HECTPUATAIMBUX AINSAHOK, AelUMpyBaHHs Marepianie aepc-
(hOTO3MOMKN Pi3HUX POKiE, rECAE3NYHI BUMIDW BUIMHIB rasc-
npoBoAYy AEMOHCTPYIOTb, WO HalNOLIMPEHILLMM | IHTEHCHE-
HWUM € NPOLIEC BUNYYyBaHHS ra3onpoBoAiB. 32 KOPOTKU Tep-
MiH exkcnnyaTtauii (5—7 pokis) gecpopmaliii 3a paxyHOK BUMyqy-
BaHHS aocsranTe 1 M i Binble. YHacnigok Hassanux axro-
piB NEPLIOYEPTOBO B MOAYNI 3 PO3PaxyHKy BMIMBY KpIOTEHHMX
npoLecis Ha NiHIMHI CNopyay MatoTe aHaniayBaTucs Ta pospa-
XOBYBaTUCA NpoLecU KpioreHHoro nydiHHs. Lii npouecu B Me-
Xax PO3rnNAHYTOT TEPUTOPI PO3BUMBAKTECA KK NPWU CE30HHOMY,
TaK i npu GaraTopivHOMy NpomMep3aaHHi nopia.

KpioreHHe nydinHs obymosnexe 36inbweHHsm obcary
3aMep3a4oi BONOTM Ta NbOAOHAKONMWYEHHAM (yHacniaok
Mirpauii Boav) npu npomepsanHi. Hanbinbwi aecopmaui
NY4iHHA CNOCTepIralTbCs NPW NPOMEP3aHHi y BiAKPHUTIA
cucTemi 106pe BONOTronNpoBiAHUX, HaAuaCTilLe NUNyBaTHX |
BOJOHACHYEHUX CYMIlLAHAX | CYrMUHMCTUX nopig npu Ma-
NMX WBWAKOCTAX NPOMEP3aHHA Ta BnMabkoMy poaTally-
BatHl BOQCHOCHOTC ICRMIOHTY, YMM BY3HZYASTLCH MIMP3-
LiAHWA MexaHiaMm nydiHHs. r
et e s BIBKDATC! GHCTEMi CrOCTEpiraIoTCA B

PUTOPII po3TallyeanHs [ocnimkeHoi Mepexi Maricr-
paneHuUX TpyGonposonis, ockinbki B LLOMY perioki HaAnowH
PEHILLMMI € ABULLI CE30HHOMD KPIOrEHHOTO MywiHHS, Lo NPo-
ABNAETLCA B PI3HUX 33 cknagom nopoaax. Komnn e'K C 3a3He-
ueHnX (DAKTOPIB NPU3BOAUTL A0 IHTEHCMBHOTO BUNYUYBaHHA
NA3EMHUX a30NPOBOAIB. [loaaTkoBMm chakTo i -
NoE BNNUB  KPIOTEHHWX npouecis. By POM, DA
LKy Temneparypy ra3 + BUCTynae 3miHa piyHOM

Y, WO TpaHcnoptyeTses. B BaH-
HS ra30NPOBOAY, NPOKNAAEHO h e
1ax. Bi : ro B GaratopiuHomepanux rpyH

, BinbysaeThen ToAi, Konwu nitus TeMnepa 0
TP@HCMOPTYETLCR, € MO3UTUBHOIO Npi ”efamaz?a rasy, Lu&
PiuHiA. Y pe3ynbTati Nia rasonposopom Hision :;TOEPQAHbDn
CE30HHOTO BIATAKOBAHHSR, WO B 3UMOBUH nepim‘l’_l ;;‘H ogee 4
LUBOMY BUN@AKY BUNYNYBAHHA rasonposony MO)KE ! ep3 -
5—7_ CM 3a piK. [pw NO3UTHUBHIN CepeaHbopiYHuUi anTaHomm-
BHI JUMOBIA TEMNEPaTYpI rasy 3a paxywok Ceéour?o:c?rr? :}
MEp3aHHA ra3onpoBia NIABULYETLCA. Benuuuua ning DHH
B okpeMi poki Moxe By Ginblue BenuunHy Oca,q"‘fl HULLEH ;
ceaoH, TobTo ra3onposig NOCTYNoBO BUWTOBXyETY Ci 8 J‘Ieru}
Ty. Y sarafibHOMy BMNAAKY BEpTMKankHi Ae‘bopMau‘,-? I‘DV;
npoeoais € HacnlakoM Cl:llanOI Al asox NPoLecia: ':as "
BaHHRA T CNNUBAHHA, HaBiTb 33 HanBHOCT anBaHTa’.“YBatz:y
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MpouecH CE3OHHOTD NYYiHHA HepisHoMi
pnere YTBOPEHHA NNAM-meaanbiioHis, p
peﬂbecby 1 0COBNUBO Ce30HHNX Mirpaviiimx ropbis nysin-
kA, POPMYBAHHSA AKUX CTAHOBUTL HaMBinbLLY HeGeanex 3
ornAgy BNAMBY Ha TpyGonposia, ®opmysaris umx ropéia
AydiHHA BIAOYBAETLCA B XONOAHUA ce3on POKY, HacTynHe
giATABAXHA  NPOMEP3noro wapy CYNPOBOAKYETbE ix
snnkHerHaM. LvupuKa rop6ie craHosuTe nepuwi mertpu, a
nepesUUIEHHA HaR nosepxueio — 0,2-1,5 M. dopmysanns
‘IH‘eK.uMHMX rop6ie nydidua nog'ﬂaaHe 3a3BU4an i3 Hepie-
HOMIPHAM NPOMEP3AHHAM MOPIA Ce30HHO-Tanoro Wwapy, y
pe3ynbTaTl HOro BUHUKaE rAPOCTATMYHMA Hanip y Haamep-
3nOTHWX BOAAX, WO PYXarnTbCs. Taki ssuwa XapakrepHi
ANA NIBHIXCKS CXWAIB. KpioreHHe cesonHe nyuinks noww-
peHe Ha BCIX TeOMOPONOriYHIX PIBHAX. Y MeXax BUCOKMX
riNCOMBTPUYHNX piaHia i NPOUECKH XapaKTepuayioTbes BU-
COKOIO IHTEHCUBHICTIO, OCKINbKW Came Ha uux pisHsx wap
CE30HHOTO BIATAIOBAHHA CKNAAEHWUA NWNYBAaTUMU CyrnuH-
Kamu, Cynickami 1 nunysaTuMu nickamu. Mpouec nydiHHg
NOYMHEETLCR BXKE NPU NPOMEP3aHHi BEPXHIX ropu3oHTia |
TPMBAE NPOTAIOM YCbOro pepiony npomepaanHs. CymapHa
BEMUUUHE NYUIHHA R KOMHIA TOULl He 3anuilacTeca nocTii-
HOIO, @ 3MIHIOETBCA LLOPIMHO, WO MOACHIOETHCH 3MIHOM
HOTYKHOCTi CE30HHO-Mep3noro abo ce3oHHo-Tanoro wapy.
KpioreHHe nydYiHHA NpPORBNAETLCA NO NAOLL ofiHOpinHoT
AINAHKA HEpPIBHOMipHO. Po3Mip okpemux rop6onoaibHux
opM, WO HOPMYKOTECA NPU UBOMY, Y CEPEAHLOMY CTaHO-
Butb 10 M Y nnaxi, amislooumck Big 8 go 15 M (Npu nyuiHHi
nopiA Ce30HHO-Mep3noro wapy) [4].

Mexariam po3BuTKy Aedopmallii Ny4YiHHA BU3HAYEETL-
cA AeKinbkoma diamnko-XiMiYHUMYK Mpouecamu, YacTka Akux
Y (hOpMyBaHHI CymMapHOi BENUYWHW NYYiHHA 3aNexuTb Bif
YMOB NpOMEpP3aHHs [UcnepcHuWx nopid. 3aranbHa Benuuu-
Ha NyYiHHA 3anNeXuTb Bi4 BENUYWMHWN NYYiHHA Nopoau 3a
paxyHoK 36inbweHHs Ha 9 % ob'emy Boawn npu nepexoai B
nia, 8if BENWYMHW MydiHHA 32 paxyHOK BOAM, siKka Hafxo-
AMTb ¥ Mep3ny 4acTuHY Nopoau B pedyrbTarti Mirpauii abo
iH'eKUiT, @ Takox Bif BenuuuHu aedopmauid ycaaku eiara-
noi 30Hu nopoaw, sika 3beasogHI0ETLCA. Hanbinbly ponk y
(hopMyBaHHI CyMapHOT BEMUYMHM NydiHHS Nopia, Wo npo-
Mep3aroTb, Bidirpae NbOAOHAKOMMUEHHS B HUX 38 paxyHoK
BOMOrY, WO Mirpysana B mepany 3oHy (90-95 %). [dedop-
MaLlif ycaakw, Lo 3anexuTs Big cknaay i 6y,qoslg1 nopoav
Ta yMOB i NpOMEp3aHHA, MOXEe AocAraTh 3Ha4HO! Benniu-
HW, yHacninok uoro Byae cnocvepiraTucs He NiAHATTS, a
ONyCKaHHA MoBepxHi rPpyHTy. Tak, Hanpuknaa, Hessaxaouu
Ha 3HAJYHi BEfIMYWUHWM MiIrpauiiHoro nboAOHAKOMWYEHHA B
FAMHI, BENVYWHE MyHiHHA B Hi MOXE OyTu MEHLLO, HiX ¥
CYIMUHKY, 3@ PaxyHOK PO3BUTKY 6inbmx necdopmadin yca-
Akd. TOMy OOHWM i3 rOMOBHUX NUTaHb, WO notpebyloTb
KiNbKICHOrO PO3B'A3aHHA, L € BU3HAYEHHA BENUHNHU 30HHU
ycagku nopig. 3a Aaxumun Garatbox AOCMIAHMKIB, mepani
nopoau, Wo 3anaraiTb HUK4Ye 10-15 ™ Big noBepxHi, oco-
6nueo Ha niBHoui 3axigHoro Cubipy, yTBOpWNUCh Y pe-
3ynbTati enireHeTUYHOro NPOMEP3aHHs, To6TO X npomep-
3aHHA BiaByBanock nicns GOpMyBaHHA 0CaA0HHOro Wapy.
[ins npomep3aHHs Takoro Tuny hopMyBaHHsA HaaNULIKOBO!
nbofoBUCTOCTI NOB'A3aHO, AK Npasuno, 13 cerperauithinm
NbOAOBMAINEHHSAM, ANA SKOro (OKPiM BNNUBY NITONOTIHHOrO
bakTopy), XapaKkTepHiM € iCTOTHWIA BNAUB Baru Bullene-
Xayol ToBLYi HA POo3Mipn LWIpiB NboAy, RKI | BU3HAYaKTh
HaANWULLIKOBY NbOACBUCTICTL NOPIA. o .

JocnigxeHHs BNAWBY BOMOTOEMHOCTI W MOPUCTOCTI
'PYHTY Ha BEMUYMHY My4iHHA NOKa3ye, WO B nopoaax, Wo
NPOMEP3aI0Th, 3MEHLEHHS NOPYUCTOCTI Ta 3HWKEHHS BONO-
FOCTi NPUBOAATL A0 3MEHLLEHHA Benu4iHU Aecopmauiv
NYuiHHA 38 paxyHOK 3MEHLUEHHS CYMapHOro nbojoHakonu-

PHi, 44M 0Bymo-
piBHorop6ucroro

—

YEeHHS. YMOBM NOBHOrO BOMOrCHACWUYEHHA MPU3BOAATE A0
IMEHLUEHHS BENUYNHW YCaAKN IPYHTY.

EkcnepunveHTansHo BCTaHosneHo [5], Wo 3amepaanHs
BOOU B 3aMKHYTOMY CepefoBWLLi, AKMUM MOXYTs ByTW nopu
PYHTY, MOXe NPW3BECTU 40 BUHWUKHEHHS B YMOBaX Heaony-
WeHHss aediopmauii 3HauHKMX HanpykeHs. [pubnusHo BoHu
OUiHIOITLCA 3 PiBHAHHA KnaneiipoHa ~ Knagamyca: Hanpy-
XXEHHA cTaHosnaTe Brmabko 13,4 MMa Ha 1~ 3HWXEHHs Bi-
A'EMHOT TemnepaTypu. OAHaK, OCKINBKY NPUPOAHI 'PYHTH He
MOXYTb PO3FNAGATUCH AK 2akpuTa W HeaedopMoBaHa CUc-
TeMa, TO YacTka HanpyKeHb BUNYJyBaHHS B 3aranbHii Bemm-
YuHi HanpyxeHs i Aechopmauit NyyiHHS NOpiA, WO NpoMep-
3al0Tb, He € OOMIHYIOUOK, a NPOSBMAETLCH AK AONOBHEHHA
10 HanpyxeHb HabyxaHHA, Lo pO3BMBAETbCA 338 PaxyHoK
PO3KMUHIOBAMLHOT 4l TOHKUX MNIBOK MirpyroHoT BOAK.

NPy BUHUKHEHHI HanpyXeHb Ny4iHHS BupilianbHe 3Ha-
YEHHA MaloTb YMOBM HeaonyuleHHs Aechopmauiis Hum 6i-
NbLIOK BUABNAETLCA HegonyweHa aecpopmauis, TumM bi-
NblUi 3HAYEHHA HANPYXeHb hIKCYIOTbCA B NOPOAI, L0 Mpo-
mepaace. MNapameTpu gonyuieHoi aedopmauil BUIHa4AK0Tb-
CA MiUHICTIO TpyBONpOBOAY Ha 3rMH, YCagkow npoTtanci
YECTUHY FRYHTY, MexaHiuiwsd CTHUCHEHHAM (KOMMpECieio)
BiATanoi # Mep3anoi aoH [5; 8].

HanpyxexHs Ta aecdopmadil B HacTWHI, WO NPOMep3aE,
AWCNEePCHWX NOpid, fiKi NOBCIOAHO NOWMWPEHI B MeXax npo-
XOMKEeHHA AOCNiAKeHUX TpyBONpoBoOAiB, pa3oMm i3 Benuyu-
HOK HejonyuleHHst Aecopmadii NoBEpXHi IPYHTY, iCTOTHO
3anexartb Big cknaay v 6ynosu sigknagis. 3i 36iNbLIEHHAM
OWCNEPCHOCTI W NUNYBATOCTI IPYHTIB nNpY NOBHOMY X BO-
OOHACWYEHH] HanpyXeHHA MyYiHHA B LiMOMY 3poCTakTb Yy
3B'A3KY 3i 30iNblUEHHAM NOYaTKOBOT BONOTOCTI, MirpauinHnx
notokis sonory, gedopmauii nydiHHs Ta poni cakrTopa
PO3KMUHIOKYOTO TUCKY. Y 3B'A3KY i3 UMM NITONOrYHUA dak-
TOp i XapaKTep BOAOHACWYEHHS MaiTb DyTU BusHadanb-
HUMW BXIZHUMW NapameTpamun 4N\ 4aHOT0 MOAYNSA.

BucHoBKI:. Y panoHax 3 enisaoMuKuM pO3BUTKOM He-
6e3neuyHux reonoriyHnx NpOUECIB, TakWX, $IK KpIOreHHi
ABWLLA, EeNiZ0AUYHO BMHWMKAIOMI MOTOKM Ta iHWI ouiHKa cu-
MoBOro BNAWBY Ha TeXHOreHHi cucteMu moxe ByTu npose-
JeHa TiNbK Ha OCHOBI KiNbKICHOro aHanisy sisuw, i npoue-
ciB, WO BUHUKAIOTb ¥ NPUPOAHO-TEXHOTEHHKIN cucTeEMI. Taxi
[OCNIMKEHHA MalTh NPOBOANTUCE HA OCHOBI BM3HAYEHHS
HanpyxeHo-AeOpPMOBaHOI0 CTaHy B CUCTEMI TE0NOriyHe
cepeposuule — TpyBonposia, 3MmiHa sKOro came i Npusso-
AWTb A0 NOPYWEHHA AWHaMIYHO! piBHOBarM B Takii cucremi
i BuKnuKae Hu3ky HebeaneuwHux nacnigkis. CTeopeHHs reo-
MOMYHUX | MaTemMaTUYHUX Mofenei, KOMN'IOTepHWX npo-
rpaM Ha OCHOBI PilIEHHA 3aBAaHb MEeXaHiku CYLiNbHUX ce-
peposuly 3abe3neuntb OG'EKTUBHY NPOTHO3HY OUiMKy
8NNUBY HEraTUBHUX reonoriyHux cakTopis 3 MeToo Beane-
YHOI ekcnnyarTauii Tpybonpoeogais.

1. BauyHan MepanoTa K OCBOEHHE HedTeraoHoCHbIX panoHos / Moy pes
E.C. Menshukosa, C E. M'peunuiesa. — M, 2002. 2 legkpuonorus CCCP
3anapHas Cubupb / Moa pea. 3 [ Epwosa. — M., 1989. 3. Mopenux A 5.
BanAaHne TeKy4ECTH NbAA HA NPOTANBAHNE MEPANbIX NOPOA BOKDYF CKBAKMH
{/ Ta3oBan NPOMBIWNEHHOCTL, — 2004, — Ne 11, — C. 59-63. 4. JySuxoe I i1
Cocrae U KpUOreHHOe CTpOeHWe Mepanbix Tonw 3anagHod CuBupw — M
2002. 5 Epwos 3.[]. OUIKKO-XMMHA W MEXAHVKA MEPanbix nopog. — M.
1986. 6 leanik O M. [ONOBHI ACNEKTY KOMNNEKCHOY OLiiMK® CTaMy reonoru-
HOro CEPEABMLLA ANA MYHKLIOHYBAHHA NPUPOAHO-TEXHOTEHHMX TPySonpa-
BiAHO-TPAHCNOPTHUX cucTem 3axigHoro Cubipy // BicH. Kuie. yH-Ty. Meono-
ria. — 2006, — Bun. 36, - C. 41-44. 7 lganik O.M, Muxadnenxo A ™. (l/eg-
yyk B.8. NepeayMOoBK Ta OCHOBHI acnexTw CTBOPEHHA NiACHCTEMM aHaniay
reonoriyHoro cepeaosuila AnA leorpadidHUX  IHDOPMALIAHMX  cucTem
marictpanbiux Tpybonposogos // Bich Kwie. yH-Ty [eonorm. — 2005 -
Bun. 33. — C 53-56. 8. Ubimosuy HA MexaHnka MEPInbIX rpyHToB — M
1973.
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M. Pesa, kaHa. ¢is.-maT. Hayk, |. Ouunwyxk, kand. reos HayK

NPO BNNMB FrEOMETPIi NONOBUX YCTAHOBOK MIKPOENEKTPO30HYBAHHA
HA TOUYHICThL BUMIPIOBAHL MPY MEOEKOSIONIHHUX QOCNIAXEHHAX

HaeedeHo peaynbmamu po3paxyHKig ennuey 2eomempuyHux napamemnpise NonbosUX yCmaHoB8OK MiKpoesneKmpo3o
ma pexomendayii no 3abeineyeHHKO Ix onmuManbHUX poamipie.
The result of calculations of the geometric parameters influence of the microelectrosounding and recommendation

optimal sizes.

Beryn., Mikporeodhianuni  gocnigeHHs npu BUBYEHHI
reoekonoriYHoro CTaHy [OBKinnA [AakTb [0CUTb  LLUMPOKY
iHcbopmaujilo, Wo Acssonse nobygoy O6'EMHUX reoIoro-
reodiauHUX MOAENE TUNOBUX 30H TeXHOreHHoro 3abpya-
HEHHS NPU NOPIBHAHO HE3HAYHMX MaTepianbHUX 3aTpaTax.

BupilueHHA 3aaay reoekonoriyHux AOCHIAXEHs BUMa-
rac HecTaHAapTHUX NiAXOAIB A0 METOAWKW NONbOBUX pO-
Bit, o6pofkn Ta iHTepnpeTauii MaTepianis reodiauiHux
AOCTIAXKEHb, 3aCTOCYBAHHA HOBMX METOAIB | METOAMK. To-
My ANA reodi3nyHOro kapTyBaHHsi BEPXHbOT HacTUHU po3-
pisy (BYP) HeobxiaHO 3acTOCOBYBATM CrieuiansHi MeToau-
KW, B OCHOBI SIKMX NEXUTb NPUHUMM NOFOPU3OHTHOrO BU-
BUEHHS BEPXHLOI YacTUHK poapiay [1-—4].

MeToauka CTaHA4APTHUX MNONbOBWUX FEOENEeKTPUYHMX
focnigxeds Ta iHTepnpeTauii AaHMX BUMaraloTb Moaudi-
kauii Ta aHayHoi aganTauii ix 4o 3agady BueBueHHA BUP, a
TakoX BpaxyBaHHs UiNoro pagy ¢axTopis, NOB'A3aHUX 3
reoMeTpieto MiKpOYCTaHOBOK.

3rigHo 3 AiYUMU METOQNHHUMU pekoMeHaaLisMu, npy
BUKOHEHHI BEpPTUKANbHWUX EneKTpuyHux 3oHaysaHs (BE3)
poamip npuiimanesHoi niHii MN < 1/3 AB. Lle noe'ssaHo 3
TUM, LLIO B CEPEAHIA TpeTUHI NiHii AB siamidaeTbecs BiAHOC-
Ha OAHOPIAHICTL efeKTPWYHOro nons, a omxe MiHimManbHa
noxubka BUMIpPIOBAHHA WMOr0 HanpyxeHocTi E.. 3 Haworo
nornagy, ONMA NIABUWEHHA TOYHOCTI OTPUMaHHS KpUBUX
BE3 (0co6n1Bo npy MiKpOENEeKTPO3OHAYBaHHS:X) Heobxia-
HO El0 MEepernAHYTW BKa3aHy MeTOAUHHY BUMOry 3 Me-
ToK BinbWOoi BigNOBIAHOCTI EKCMEPUMEHTaNBHUX i Teope-
TUUYHUX KDMBUX MIKpOENEeKTPO30oHAYBaHb (ME3). ,[lnﬂ_ Lp0oro
BUKOHAEMO AOCHIDKEHHS BU3HAYEHHA HaNpYXEHOCTI enexk-
TpwuHoro nonst ExBiA po3mMipiB fjpmﬁmaano'i‘ niHii MN.

SuKnan oCHOBHOrO marepiany. )

OpHopiAHKA HanienpocTip. BumipioBaHa pisHuua no-
TeHuianis AU eneKkTpU4Horo nons ninii AB, 3a3emneHor Ha
noBepXHi OAHOPIAHOTO HaNIBNPOCTOPY 3 NUTOMUMM ONOPOM

p, BU3HAYAETLCA.

_fof 1 1 _L+_1_] ™)
AU"Z[AM BM AN BN’
260, 3BaXKaKUM HA CUMETPI0 YCTaHOBKM AMNB (AM = BN,

AN = BM)
Ip MN @

1 AM. AN’
HabrnukeHe 3HAUEHHS HanpYXeHOCTi eMeKTPU4HOro

nons Ex OTpUMaEMo y sUrnaAai:

AU =

= Ip 1 Ip 1
E =AU =B, =t (3
=N T AV AN T A2 ey )
TouHe 3HAUEHHS HaMPYXEHOCTi enekTpuyHoro nons Ex
B UEHTpi 3asemneHol niii AB, BignosigHo Ao (3), y AKOMY
MN — 0, BUpa3uTLCA Yepea PIBHAHHSA!

o
Ey= n(ABJ2)? “

HAy8aHH$

s for their

Moxubky 8 BiaxuneHHs HaBnUKeHoro sHA4EHHA E, B
00 TOYHOrO 3HaYEHHA £, NoAamo y BUrNsa:
= e
5:&.100%:_@&'4’8)—.100%. (5)
E 1- (MN/AB)?

L
Ha puc. 1 HaseaeHo rpacbik 3anexHOCTI noxubku Bu-
3HAYEHHS HanPyXeHOCTi nona Ex BiA BiAHOLWEHHA PO3MIPIB
npuiAManeHoi ninit MN o po3amipy NiHii XUBNEHHA AB.

|
—t s

4] 0,1 0,2 0,3 0,4

Puc. 1. 3anexHicTb noxubku § BUMIpY HanpyxeHocTi
ENeKTPMYHOrO NONA BiA BigHOWeHHA MN / AB

AHania pesyanaT'ia PO3paxyHKiB CBIAUUTL, L0 AN 3a-
BeaneyeHHs TOYHOCTI BUMIPIOBAHHA HaNPyXEHOCTI enexT-
pUUHOro noqg B Mexax 5<5% HeobxigHo, wob pPO3Mi
npuiMansHoi NiKii MN He nepesuwysas 0,22 AB T06Tg
MN <022 AB. Omxe, npu novartkoeux p(l):mo
AB/2=0,3M, sKi 3a3suyair BUKOPUCTOBYIOTLER N ik
POENEKTPO30HAYBAHHAX, HeobxiaHo Bpartu poamip,"1 nMIK-
wmMansHoi niHil MN /2 < 6,5 cm. Taki MiKposoH,qysaz o
NoYaTKoBMX ManuX PO3HOCaX BUMAralTh [OCHUTH CKHH nHEI
NBO3HOMO MIAXOAY LUOAC BUTPUMYBEHHS reoMeTpil 2404
80K Ta 006NawWTyBaHHA 333EMNEHbL., IS

' nsomapgnuﬁ poapis. beanepeuHo, wio MOAenks ogHo-
pigHOro HanienpocTopy He Moxe By BuKopucTana p,ﬁr?n
OLiiHKM noxubok BMMIpIOBaHbL NO3ipHOro onopy pn, ockine
Bi 33BN (HE3anexHo Bin Tvny i reometpii Y.CTaHoaDKg
BignosinaTume AJCHOMY NWTOMOMY ONOpPY Hanianpocro :
Ana BupillenHs Liel 3apadi pauioHansHo obMexuTucs Bﬁ-
HOCHO NPOCTOI0, ANe B TOW Xe 4Yac | ONTUManNLHoI ang po-
CAMHEHHA LIEl METU _MOAenﬂ_*O ABOLIapoBsoro recenekTpuy-
HOTO pO3PI3y, AE HANBUPA3HILLE NPOSBNAETLCS 8Nnne apy-
roro ropy3acHTY Ha CTPYKTYPY W OAHOPIAHICTb eneKTpuyngrg
nons. Bupaetecs, wo OUiHKU NOXMOOK BUMIDIOBaHL p, Ha
OCHOBI LiEl MOAENi € MaXOPaHTHUMU NOPIBHAHO 3 Gargrg.

© M. Pesa, . Onnwyy, 2008
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3ae : ;
MOXE CYTTEBO 3MeHwyBaTy SHesr MOBNAWB ropuacHTiB nons TOYKOBOrO AXepena cunu / Ha NoBepxHi ABOLLAPOBO-

. Heo, i : i .
HTaJI'lleOl KOMMOHEHTH eneKkTpuaroro noﬁ:C’DmHocﬂ ropuso- ro po3pidy BUpaxoBYETLCS 3 HOPMynHU:
PUNYCTUMO, WO Ha nosepxni ' Ip 11 & k"
PXHI aBOWaposoro pospi el 2y
NMTOMHUMI ONOpam po3pi3y 3 u(r)= -+ S S——— (6)
Pamu nepworo T3 APYroro ropuaonTia p1ip2 2n|r e /rz +—_“'(2nh)z

| NOTYXHICTIO Nepuioro ropuao
S HTY h 3a3 iHi ; ; .
LEHTPI AKOT BUMIpPOETLCS piaumx SRsia HAAB, ¥ ne r— BiACTaHb BiA TOYKOBOrO [Kepena A0 TOYKU BUMIDY;

BanbHOI  NiHielw MN. Bi.qomonm[grmaﬂs au B”Mip'o' k= (p2-p1) / (p2+p1) — Kpgmiuicur ai,q@ujn_ o

' HGTERLUEL [3 BpaxyBaHHAM Ui€T 3aNeXHOCTI Pi3HUUS MoTeHuianis
AU nons niHii AB y sumipiosansHiin ninii MN moxe ByTu
3anucaHa y BUrnsai:

/ M , 1
Ay =B MN g o AM AN S 1 - ! . ()
n AM.AN MN 5 | JAM? +(20h)  JAN? +(2nh)?
abo x
1 AB? - MN?
; TN
AUl __4MN_ . @
n AB*-MN?| & ' 1 1
. -
= | J(AB-MN)? + (4nh)  J(AB+MN) + (4nh)?
Habnixete 3HaYeHHS ropUIOHTaNLHOT KOMAOHEHTU HaNPYKEHOCTI eNeKTPU4HOro nons E B LieHTpi nikil AB 0TpuMaemo
’ AB? - MN?
+—_x
E_AU _lp, 4 MN

MN = AB-MN?| &,
xy Kk

n=1

i 1 ‘ ©)
JAB-MNY + (4nhY:  J(AB + MN)? + (4nh)? }

TO4YHe 3HaYEHHS HAaNPYXEHOCTI £ OTPMMAaEMO LNAXOM cnpaMysaHHa MN—0 y nonepesHbOMy CMiBBIAHOWEHHI:

E-img =24 11423 k (10)

w7 AB? :-Za;[‘l+(-”ur)h/AB)2]—m

BiaxuneHHs peansHO BUMIPIOBAHOT HanpyXeHOCTI eNeKTPUYHOro Nons E Bip i TEOPETULHOrO eTanoHy £ BU3HAUMMO Y
BUrNAAI:

LT e T
1 2 én:l |: _r\2 2 ¢ 2:|
: V-8 +(4nh/ ABY'  J(1+8)" +(4nhiABY | | o0 (11)

€ kﬂ
T2
' 21 [1+(4nh! ABY |

e =(E/E-1)-100% =

3/2

ne & = MN/AB — BiAHOCHMIA PO3Mip NPUIAMANBHOT JiHIT.

Bu3Ha4ynMo TakoxX no3ipHUiA oNip p, WO BUMIPIOETHCA PeanbHoIo enekTpUUHoI ycrakoskolo AMNB:

i B? - MN? AU 1-82 &, 1
AM-AN AU _ AB" - MY -——=p,{1+ ; Dk [ . “ (12)

Pn=""muN I 4MN ! | JA=€) +(4nh1ABY  J(+E) +(4nh! ABY
TeopeTnyHe 3HadqeHHs noaipHoro onopy py, sigome [6], a Takox Moxe ByTu oTpumare i3 (10):
r 1 . E S K"
pp =—mAB* - —=p{1+2 13
4 P ;[1 +(4nh1ABY " iR
BigHOLEHH §p NoaipHOro onopy pn Bl OTO ETanoHy pj, , BUPaKeHe y BIACOTKAX, BUIHAUAETLCR:
_r? =
SRS L T —
n=1 (1-E)° +(4nh/ AB) (1+&)* + (4nh/ AB)?
3 =(pn/p;—1)‘100%= — o ) =1+-100%. (14)
1+ zz 32
=t [1 ¥ (4nn/AB)’]
a anarniay 3aKOHOMIPHOCTEW | BCTAHOBNEHHA MOX/K- PoapaxyHku BWUKOHYBanuCA ANA DIi3HWX po3mipis ninil
ﬂnem noxvBOK BUMIPIOBAHHA HanpyxeHocTi nons e i xKueneHHA AB (poamip BupaxaBcA No BiAHOWEHHIO A0 no-
Bux M o OMOpY B Gynu BUKOHaHI BIANOBIAHI po3paxyHKM TYXHOCTi NEPLIOro TOPU3OHTY) Ta N'ATW BIAHOCHWX POaMmipis
nompHc;cuﬁox ANA ABOX NPOTUNEXHUX BUNAAKIB ABOLAPO- npuimansHoi nikii MN, a came MN/AB = 0,15; 0,2; 0,25;
yux no apiay: P /p1=1181p2/ps=8. 0,3; 1/3. Mpachikn BIANOBIAHMX 3aNEXHOCTER NpeaCTaBNEHi
goro PO Ha puc. 2 (a, 6, B).
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Puc. 2. Fpadiku noxubok BUIHaeHHA HanpyXeHocTi
eNeKTPUYHOro NofA NiHil AB, 3a3eMneHOT Ha NoBepxHi
[ABOILAPOBOTO PO3Pidy NPH PI3HUX CRIBBIAHOWEHHAX
MiHIN KUBREHHA Ta NpUitoMy (WKhpPU KPUBKUX — 3HAYEHHA
MN/AB): a—pz/p1=118;6 = p2/p1=8,B—pz=
YMOBHI no3Haukun:1 = —o- (0,15); 2 - -0- (0,2);
3= -x-(0,25); 4 - -A-(0,3); 5 —-0-(113)

AHani3 BiAMIHHOCTEl peanbHo BUMIPSHOI HaNpyXEHOCT
eMEeKTPUYHOrO NONK B UBHTPI NiHIl AB 3a A0NOMOrolo npu-
ManbHoi nikii MN KiHUeBUX po3MipiB Bif il TEOPETUYHOrO
aHauenHsa (puc. 2, 3, 4) CBiAUMTL Npo Te, Wo HasBHICTb
NPOBIAHOrO FOPNU3CHTY CYTTEBO BRANUBAE Ha BENUYKHY pe-
anbHO BUMIPIOBAHOT HAaNPYXEHOCTi.

Tak, Ha po3nocax AB/h =7 Hap poapisom pz2/ps = 1/8
HanpyXeHicTb Nons, BUMIpAHa HaBiTb niHielo MN manux
po3amipis (MN /AB = 0,15), nae noxwbky Bif QiiCHOTrO 3Ha-
UeHHS Ha 6,5 %. Tpu 3acTocyBaHHi npvrmMankHoi NiKil MN,
wo  signogigae  rpaHW4Ho AONYCTUMIA  BenUYuHi
MN / AB = 1/3, us BiaMiHHICTb aocsarae 38 %. Y TOW xe uac
ans poapiais p2/ps=8 ue BiIXUNEHHR CYTTEBO MEHLUE, Wo
CBigUYWTL NPO HaABHICTb 3HAYHO Binbwoi oAaHOPIAHOCTI
@NEeKTPUYHOTO NONS B LEHTPaMbHIA HaCTUHI NIHILKBNEHHA
AB 3a paxyHOK eKkpaHyloH4ux (Bin6vBalounx) BNAcTMBOCTEN
cnabonpoBiaHoro ropu3oHTY. Ha Manux posHocax Ak ans
mogeni 3 pz<pr, TaKk i p2>p1 BiAXMNEHHA BUMIPAHOT Ha-
NPYXEHOCTi enekTpMYyHoro nona Big 77 TeopeTU4HOro 3Ha-
YeHHA NPaKTUUYHO Take came, sk i ANs BUNaAKy OAHOPIAHO-
0 HaniBNpPoOCTOPY, PO3rMAHYTOro BULLIE. o

Ocobnuewid iHTepec, Ge3nepeyHo, BUKNMKaE axania sia-
XVNeHb NO3ipHOro onopy pr, Wo BUMIPIOETLCH CUMETPUYHOKD
YOTUPUENEKTPOAHOIO YCTaHOBKOKO AMNB, Big TEOPETUYHWX

3HaUeHb LBOFO X OMOpy Pl , BUMIPAHOMC iAeanbHoo rpaai-

EHT-yCTaHOBKOIO (L 3HAUEHHA BMKOPUCTOBYKITBCA NPW iH-
TepnpeTauii kpueux ME3 MeToaOM ninbopy). PeaynbTatu
BiANOBIAHWX PO3paxyHkiB NpeACTaBNeHo Ha puc. 3.

fx aHania ceiguUTL NPO, 3HOBY X Takw, BinbLu CYTTEBWIA
BNAWB HA 3HAYEHHS pr, BUMIPAHI MPU 3aCTOCYBAHHI ninii
MN pisHux poamipi, HasBHoCTI NPOBIZHOMO rOPU3OHTY.
Tak, AnA pospiay 3 p2/ pr= 1/8 BIAXUNEHHA noaipHoro ono-

py Big HOr0 TEOPETUYHOTO 3IHAUEHHS Ha po3HOGax
AB/h=7 npu poamipi npuimansHoi kil MN = 0,1548
cTaHoBUTbL Brmu3ska 4 %, a npy poamipax MN = 1/3AB -
29 % HeBaXKO OLiHUTY MOXJIINBI "gopoTa’ KpuBOI NO3ipHo-
ro onmopy npu nepexoai 3 nivii MN=02 AB Ha
MN = 1/3AB. Take pO3XOAXEHHS MOXE CTaHOBUTH Bruabko
15-17 % (Be3 HasBHOCTI rOpPM3OHTANBHNX HeoAHopigHoc-
Ten), 3 AKUMW, 3a38Mual, NOB'A3YKTb NPUCYTHICT "BOPIT",
3a HasBHOCTI B pO3piai CMAbKONPOBIAHOTO TOPU3OHTY (y
Halwomy BUnagky pz=8p1) BiAXWUNEHHS BMMIDAHOIO 3Ha-
YeHHA MO3ipHOro Onopy BiA #oro TEOPETUYHOro 3Hau4Ho
MEHLLE | CTAaHOBUTL Y Mexax Bid 1 A0 6 %, a Ans poapiay 3
pp=oc— 0 7-7,5 %.

0 2

o

2 48 6 B |

Puc. 3. 3anexHocTi BigXMNEeHHA No3ipHKX ONOpiB, BUMIpPAHKX
iAeanLHOK rpaaicHT- Ta peanbHOK CMMETPUYHOK
vetaHoekow AMNR Ha neowapoBoMy DO2DI3I NU DITHUX
PO3MIpax XMBUALHOT Ta NPMAMaNLHOT NIKIT (WhdpKu KPRBUX
— 3HaveHHss MN/AB): a-p,/p1=118;6-p2/p1=8;B—pz=cx
YMOBHI NO3HAYKK Ti cami, Wo i Ha puc. 2

BUKOHaHWA TakoX aHania siaxuneHb peanbHo BUMIPSHUX
ycTaroskoto AMNB HanpyeHOCTI eneKTpU4HOro nons i noai-
PHUX ONOpIB Bif, X TEOPETUMHUX JHAYEHL SNA OAHOMOMIOCHO!
rpafiEHT — YCTAHOBKYK Y BUNAAKY, KONM YCTAHOBKW pO3Tallo-
BYIOTbCA Ha NOBEPXHi TOHKOrO NPOBIAHOTO Wapy 3 NOB3A0BX-
HbOI0 NPOBIAHICTIO S. Y Uil cuTyauil BUMipsiHe NaaiHks Hanpy-
™ B npuiManbHiiA Nikil MN aupaxoByeTbea 3a (hopmynoto:

AU:-’—--InHMN/AB‘ (15)
S 1-MN/AB
BIANOBIAHO BUMIpAHA HanpyxeHicTe E, = AU/MN . Ti pidc-
He TeopeTUYHe 3HaueHHs E] y ueHTpi niHil AB mae BUrnaa

= B (16)
nS AB/2

Binxunenna 8¢ = (£, /E; —1)-100% BisHaqmMTbCA:

1+ MNI/AB

11.100%. (17
1-MNAB b

st 1 __
f |2 (MN/AB)
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BMMIPSHWI yCTaHosko AMNB NO3ipHUIA oni
noBepXHI TOHKOTO NPOBiaHoro wapy | foro Teozegzq:a
T [S]
3Ra4EHHA Py OMUCYETLCH CNiBBIAHOWEHHAMY:

_ A -MN? AU

Y VI VER
:{1_@_1—(MN/AB)2_1 1emviag] (9
12 2 MNIAB 'S "1-mNiaB |
Pn =(AB/2)/S. (19)
TakuM YUHOM, BIAXUNEHHR 3HaYeHHs Py BiR pl MaT-
Me BUFNSA;

8 = (Pn /P ~1)-100% =

2
1A (MNTABY 1wy AB , 20
2 T MNTAB  1-mnsaB | 100%

I‘pa_dpim Ei,D,XMJ"leHb dE i 3n ans piaHux CNiBBIAHOLLEHb
po3mipis NiHii MN no migHowenui ao niHii *kuenenHs AB
A

npeAcTasnexi Ha pu

€hi Ha PWC. 4.

8
6 ——on, %, 2
132
g
1
24
MN/ AB
0+ T T T T .

0,00 0,05 0,10 0,15 0,20 0,25 0,30 0,35

Puc. 4. Mpadikyn NOXMBCK BU3HAUEHHA HanpyxeHocTi nons (1)
y UeHTpi ninii AB i rpachik BiAXMNeHHA No3ipHoro onopy {2)
BUMIPAHOrO iAeansHOK FPRAIEHT- Ta CUMETPUHHOK HOTUPKU-

€NeKTPOAHOI YCTAKOBKOK NPY Pi3HUX po3amipax
npuitMmanbHoT Nikil (ycTaHoBKa po3miueHa
Ha TOHKOMY NPOBIAHOMY Wapi)

Ak ceigyaTh pe3ynbraTi pO3paxyHKiB BiAXWUNEHHR BUMI-
PAHOT HampyxeHocTi nons Big i AiCHOro 3HA4EHHA Npw
poamipax npuAManbHoT nikil MN/AB < 1/3 He nepesuLiye

4%, a BigxuneHHs nosipHoro onopy — 7,5 %. Ao peudi, Ha
puc. 3, B 3ane}HOCTi BiaxuneHs No3ipHOro onopy, BUMIPSHO-
[0 Ha NOBEPXHi ABOLLIAPOBOIO PO3PI3y 3 i30MNIOKHO0 OCHOBOKO
(p2 = ), Bip Oro TEOPETUHHOTO 3HAYEHHSA Ha acUMNTOTUYHO
BENWKWUX BifHOWEHHAX AB/h BuxoAATb Ha acumnToTh, Wo
BM3HaYaloTbCs rpacikom 2 puc. 4. Lle, i3 npuHLMNOBOro Mo-
FSIAY, € NOMYHMM | CBIYUTE NPO BIPHICTE pO3paxyHKiB.

BucHosku. Migbusatoyn NiACYMOK BUKOHEHWUX pocni-
KeHb, CchopMynIoEMO NEBHI BUCHOBKW.

[eoMeTpia ycTaHOBKW Ta CTPYKTypa reoenekTpuyHoro
pO3pi3y MOXYTb CYTTEBO BNIMBATW Ha JHAYEHHA BUMIptO-
BAHOro No3ipHOro oropy. )

3HAYHO GiNbLUMI BNWB Ha HEBIAMOBISHICTL BUMIpOBA-
HOro NO3iPHOrO ONOPY OO TEOPETUHHOMY 3HAYEHHIO MaI0Tb
BUCOKONPOBIAKI TOPUIOHTM B PO3PI3i, aHX cnabkonposian!.

Mepexig sig BumMiptoBarHa pll i3 3acToCyBaHHAM Npu-
AManbHUX nikid MN Manux poamipis Ao Binbwmx (y To4Kax
NEPEKPUTTS) MOXe AaBaTu CYTTEBO BiAMIHHWA pe3ynbTat
HaBiTb 3a BiACYTHOCTI ropu3oHTanbHuUX HeogHOPIAHOCTEN Y
poapiai. Ocobnueo Lie Moxe ByTn BigHYTHUM, KONK B CTpy-
KTypi poapi3y € NPOMIXKHI BUCOKONPCBIAHI ropuacHTH.

BpaxoBylouv peayrnbTaTil BUKOHGHOTO aHaniay I niasu-
LLleHi BUMOTM 10 TOYHOCTI pobiT npw BUKOHAHHI Mikpoenek-
TPO30HAYBaHL HEOOXIAHO METOAMYHY BUMOTY LWOAC pO3Mi-
pie npuimankHoi niHii MN 3pobuTu Binbll XOPCTKOK, a
came MN < 0,22AB.

TouHicTb AochimkeHHs mMeToaom ME3 MoxHa NiaBULMTY
WNAXOM po3pobku Mporpamu aBTOMATWU30BaHO! KiNbKICHOT
iHTEpNpeTaLii ekcnepuMeHTanbhx AaHnK, 0CHOBY AKol cTa-
HOBUTb ONEpaTop Po3s'A3ky npamoi 3agadi ME3 ans ycraHo-
Bk AMNB 3 ypaxysaHHaM po3mipis npuimarnbHoi miit MN.
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3D MOQENIOBAHHA CTPYKTYPHOI AHI3OTPOMII FIPCBKUX NoOPIQ

Po3aansiHymo Hu3ky npodnem
HagedeHo NopisHAHHA MO4YHOCM
permaeniecbKoro ma mikpomomozpa
2ynboeaHi (real-time) modeni cmpyrmyp
Jonomoz2010 AKO20 NPOSOOAMECSA BUMID
ananiay 3d-306paxeHHs cmpykmypu.

The peculiarities of z‘hef capt;llr;as.zré!

ison by precision of paralie v d
ﬁgmgfghgnrs%f these indusgries allow getting hlgl_1-qual:_
Moreover, self-developed mathematical algorithm is appli
using such algorithm it becomes poss

MocraHoska npo6nemun. Y reonorif Ans BUPILLEHHA
HaranbHUX NUTaHb FeHe3ncy ripceKUx Nopia BCE NpLIOro
3acTocysaHHa HabyBaloTb um:p.poai METOAU MOAENIOBAHHA
Ta aHaniay sk nnockux, Tak | NPOCTOPOBMX CTPYKTYPHO-
TEKCTYPHWX XapaKTEPUCTUK ripcokux nopia. AoneaasHa
CXOXi AOCNiAKEHHA 3ACTOCOBYBANUCH nepeBaxHO TiNbKu B

, WO CMOCYROMbCS 3ax0lfIeHHA ma ytgpoeo2o aHanlay cmpykmyp 2ipcskux nopid y 2eanoei.
i Memody napanensHo20 CMOYY8aHHA 3 IHWUMU WUPOKOBXKUBAHUMU MEMOOUKaMU, MaKUMU, K
¢hicro. 3006ymiu 8 Yux 2any3ax do3eonAIoMbL ompumMyeamu axicHi pacmposi ma mpuan-
2panimis, Otpis mo2o, posanaxymo 0ito pPO3Po6NIeH020 MamMeMamuYHO20 anapamy, 3a
u anizomponii cepedosuwa Ma HaKoONUYEHHA CMamucmuYHUX OaNux, OMPUMAaHUX i3

d digital analysis of structures of the rocks in geology are discussed in this articie.
ing with other widely used methods like X-RAY tomography and pCT is mentioned here.
ty rasters and trianguiated (real-time) models of structures of granites
ed to the problem of measurement of anisotropy of environment. B):'
ible to collect statistical Information from the analysis of 3d-image of structure.

meanumHi Ta Bionoril [SkyScan, Belgium, 2004]. Ane sxe
Ha CbOTOAHI LWMPOKO BUKOPUCTOBYETHCA CERCMINHA TOMO-
rpacin ANA NOWYKY Ta PO3BIAKM HadhT Ta rasy, a Takox
npw iHTEPNPETAUIi reonoriukMx noaiit y 3oHax niasuwenol
TEKTOHIMHOT W BYNKaHIuHOI akTusHocTen [3]. OcranHim ya-
COM TakoX 3'ABUNACA MOXNWBICTL NPOCTOPOBOTO Moaeno-

© . Nasnos, ®. lHAYTHUIA, A. InayThui, C. Dininos, 2006
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BaHHA | neTporpadidHuX XapaxTepucTUK nopia, Aki Bupa-
XaloTbCA 4Yepe3 CTPYKTYPHI Ta TEKCTypHi napametpu. Bu-
gYaloMH Taki MOAEN! MOXHa Nerko AoCnifxyBaTW nopwc-
TiCTb, TPILMHYBATICTL, NPOCTOPOBE MOMNOXEHHS arperavie
MiHepanis Ta iHWi TEeKCTYpHi ocobnuBoCTi Nopia, a Takox
BMKOPUCTOBYBATH Li TEXHONOTT ANA KINbKICHOT OLIHKKA aHi-
3oTponii MiHepanbHWX arperartis 3a aHanorielo Ao onucy
ONTUYHUX IRAVKATPUC MIHEpaniB, IX NPOCTOPOROT OpieHTAa-
uit. MOXIMBO TakoX BWKOPWCTOBYBATA TEXHOTION real-time
ANA Bi3yanbHOro BUBYEHHA CTPYKTYpU.

MikpomacwtabHi CTPYKTYPU MOXHa BMBYATH MeToaaMu
cTasgapTHoi PEHTreHIiBCbKOT Tomorpadil (X-Ray
tomography). Liumu MeToAamMu OTPUMYIOTb CTONy napane-
nerux 3pisie 06'ekTy Be3 AOro pyRHaULi LWNAXOM UMdpPOBRO-
rO NEpPETBOPEHHA PAAY KyTOBWUX PEHTTEHIBCbKUX 3HIMKIB B
ob'eMHe 300paxeHHs. PosainbHa 3aatHicts uboro metomy
B BinbwocTi Bunagkis focarac 3 mm/nikcens. Okpemum
BWAOM LbOro aHaniay € mikpotomorpadia (UCT), poagins-
Ha 3partHicTb akol focarae 100 Hm/nikcens. OcTaHHiM Ya-
com uew Bua aHanisy Habyeae nopsp i3 iHWWMMKU BUaAMK
MIKPOCKONIT BCE LUMPLLOTO PO3NOBCHAXKEHHR | B reonorii, sk
HE[OpOrviA, EKCNPECHUA Ta HEAECTPYKTNBHUA.

3aranom o3Ha4eHi MeToau cnpsmosaHi Ha poboty 3 3d-
AaHWMK, Ha aHania Ta eiayanisauilo 06'eMHUx pacTpis po3-
noainy MmiHepanis, Nop, WnapuH Ta TpilWKH Y nopoai, a Ta-
KOX iHWUX neTporpagiynnx XapakTepucTrk, ToMy X MoxHa
HaasaTu "neTpoTtomorpadieto”.

AHani3 ocTaHHiX AocnigxeHb Ta nybnikadin. OgHUM
i3 MeToais 3d-MOAENIOBaHHS, WO € AyXe MONOAUM i Le He
HabyB wwupokoro 3acTtocyBaHHs, € FIB-nwanoTomorpadis
(nocnisHo Big FIB — Focused lon Beam nanotomography).
Mpu o3HauyeHnx [AOCNIAKEHHRAX 3Pas3oK OMNPOMIHKETLCA
[BOMa Ny4ykamy (IOHHUM i eNeKTPOHKUM), SiKi CchoKyCoBaHi
B OZIHiIV ToYUi | HaxWNeH i Nig Pi3HUMK KyTamu. |oHHUA NY4OK
CTpaBnioE LWAp 32 LWApOoM i3 rpaHi 3paska sk MIKPOHIX, a
ENEKTPOHHUM NyYKOM Lelr 3pi3 doTorpadyeTthesn. | xoua
METoA € [OECTPYKTMBHWM, MpOTe po3AinbHa 3AaTHICTb
oTpumysaHoro 3d-pactpy gocsirae 20 Hm/Bokcens [5].

Takox AeCTPYKTUBHUM i AOCTaTHbO TPYAOMICTKUM Me-
Tonom € GeanocepefHe CTPaBnioBaHHA abo CTOYyBaHHA
apa3ska 3 ogHouacHum dhoTorpacysanHam. Voro po3dinbHa
34aTHICTb 3a3Budail  CTaHOBWTL B  Kpawomy Bunaaky
500 pm/sokcens [5].

Lincpposa obpobka cpoTorpadii Ha cboroaHi Habyna
HaA3BUYAMHO LIMPOKOTO PO3MOBCIOMKEHHS 3 MOMEHTY BY-
xoay B ceiT nepworo Adobe Photoshop. VY csiti sxe Hani-
YYeTbCA COTHI TUCAM onyBnikoBaHNX Npaub, npucesHeHnX
06pobui aobpaxeHb, a B 1996 p. BUALIOB nigpy4HWK CBITO-
BOro 3HaueHHs [4]. MNpoTe, 3 06pobkoto 3d-pacTpis cnpasv
obcTosTe ripwe. Moaerb AaHuX y UbOMy gapnam*i cknage-
Ha 3 enemenTapHux "0B'€MHMX nikcenis" BOKCENIB
are CbOrOAHIWHIA piBEHb PO3BWTKY MpOrpamMnoro

(voxels), ane C 3 i
3aBe3nedeHHs @ 0BUMCNIOBaANbHOI TEXHIKW HE [03BONAE

BiNbHO B peanbHOMy 4aci MPpauioBaTh HasiTe 3 pacTpoM
netanbHicTio 500 x 500 x 500 BOKCENIB.

AKLLO TeXHiYHe Ta NporpamMHe aabesneyeHHa 3d-meToaie
nochimkeHb Hinblu-MeHL amp]mye:rbcn, TO MUTEHHA KINbKIC-
Horo aHanisy ob'emHux mogeneus Ci PYKTYP MIHEPanbHHX
arperatis 3anvaeTbes MOBHICTIO HEBUWPILIEHUM, OCKINLKN
BCi 10CNiOXKEHHSA CTPYKTYP MiHepanbHUX arperaTtis Ta 3ako-
HOMIDHOCTEN MpOLECiB CTPYKTYpOYTBOPEHHS, LU0 NpOBOAW-
[11CS OCTAHHIM YacoM, cTocyBanvcsa nvwe 2d-moaene [11.1
TiNbKM HE3HAYHA KINbKICTb HaykoBUX poOIT npucBsueHa nu-
TaHHAM aHanisy 06'eMHUX PacTpiB MpCbkux NOpIA.

MeToto po60oTH, LU0 NPE3EHTYETHCS CTATTEID, € po3pob-
Ka METOWMKM KiNbKiCHOro aHanidy CTpPYKTYpW Ta TEKCTYpw
MiHepanbHuUX arperatis, BUKOPUCTOBYHOUU BQ-MoaeqpaaHHn
/115 BU3HAYEHHA Ta OLiHKM NapameTpis ix aHI30Tponil. _

PesynebTaTy AOCRimKeHHA. [N 0TPUMAHHA pearbHoI
3d-mopeni CTpykTypu 3pasok [ipCbKOl MOPOAW CAOYaTky
CTOYyBaBCA Ha nnaHwanbi 3 oaHoYacHUM cdoTorpadysan-
HAM ANS OTPUMAHHS CTOCY NapanenbHuxX 306paxeHs. Mic-
A ULOro BiABYA0BYETLCA TPUBMMIpHA (POTOpEANICTUYHA
KONLOPOBa KONisi BHYTPIWHLOI CTPYKTYpW pe4vyoBWHU 3 NE-
TanbHICTIO No Hanpsmkax X Ta y Ao 0,02 mm/nikcens, a no
Hanpamky z — ao 0,4 mm/nikcens. Taka po3ginbHa 3aat-
HICTb CTaBWTb METOAMKY Ha piBEHb TOYHOCTI aHaniay, A4ewo
rpybiwoto 3a UCT (peHTreHiscbka MikpoTomorpadis), ska y
ceol0 4epry 3abeaneuyye po3fiNbHy 3AATHICTL 40
0,0001 mm/BoKCENb. AKICTE BWKOHAHHA MoAeni CTPYKTYpw
ripcbkol nMopoau y BUXIAHOMY CTaHi CTaHOBWTb Brun3bko
300 x 300 x 40 sokcenis, a po3ginbHa 34aTHICTE NepeTsBope-
HO! Ans Bisyanisaui'i oKpemMux pa3 Moaenb CKNaaaeTbCs 3
TPUKYTHUKIB. IX cepeqHil BMICT gocarae npubnuaHo mineno-
Ha TPUKYTHUKIB | 3anexmTb BiQ AETankHOCTI CTPyKTypu. Bia-
TBOPEHHA TPMBUMIPHUX MoAenen sibysacTscs 3a [ONOMO-
rol0 AEMOHCTPaLiHIX BEPCI NporpamMHux npoaykTis TGS.

Puc. 1. PesynnTaTi BAMIprOBaHHA aHi3oTponii 3epex keapuy s €TUKIHCLKOMY ama3zoHiToBOMY rpaHiTi:
a - 6iHapHe 306paeHHA 3epeH kBapuy, b — peaynbTaT BUMiploBanHs aNi30TPONIT 3epeH y NNOWMHI ocen Ly L,,

¢ - po3a-giarpama opienTauii ocen L

Hanucana asTopamu Ha Visual Basic nporpama A0380-
nuna BEeCcTA CTaTUCTUYHI NigpaxyHKH 4YacTWUHOK, SAKWMW
cknageHo nopogy. Skwo oB'ekTw, AkumMu POpMYETLER
cTpykTypa (Hanpuknag, nopdipobnactu, cekpedii, okpemi
ropw, wnapuHu, Bynbku), He crnonydeHi Mix coboto, Toai

a 3epeH kBapuy

WNAXOM ABTOMaTW3OBAHUX anfopuTMiB HabUPaeTscs cra-
TMCTUKA X reoMeTpuuHux napamerpis, 8 Came = BiMipio-
ETbCR OGICM, NOAOBXEHHSA, ﬂpOCTOpoB' ‘poaMlpM OKpemoi
4aCTUHKN Ta npocToposa opieHTauin. CMIA 3ANAWTH, wo
PO3pOBneHa metopuka kpawe cpaueoBye AR finockux
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306paxeHb. Y Takux BUNAJKax anroputM poarnanae nnoc-
ke 30BpaxeHHs K 0B'eM TOBILWHOK NO Z-Hanpsamky B

1 BOKcenb (3BICHO i3 BUKOPUCTAHHAM BIANOBIAHMX nonpa-

BOK npu nepepax)’”"ax)- TakuM YMHOM, anroputm € yHi-

BepcansHUM | 3aNeXATe NUUIE Bif AKOCTI OTPUMaHHS BUXI-

AHUx aanvx. 3a AONOMOrOK 3a3HAYEHO! nporpamu crona
napanensHux 30§pa>K8Hb CnovaTky JocnigkyeTsca Ha

npeameT KiNbKOCTi HECNOMYYeHUX YacTUHOK. [lani Moxnsi
ABa BapiaHT ONPALIBAHHR MOAETI. AKWO ripcska nopoua
cknageHa KOHTPaCTHUMK  HECNOMy4YeHWMn yYacTvHKaMu
(Hanpuknaa,  ETUKIHCBKWA  amasoHiTosuit  rpadit  Ha
puc. 1, @), TO ANS KOXHOT YacTuHku BUMIPOETLCA 0B'eM i3
noSyAosoI0 TicTorpam Oro poanoainy. Y apyromy sapia-
HTI anfopuTM A03BOMNAE aBTOMATHYHO ammipmeamy xa paK—
TEP @HI3OTPONIi (POPM 3EPEH Yepe3d BU3HAueHHS ,u,oazmH
scg;: :nwcaHMx Y 3epHa gninco‘mia (puc. 1, b). Ons uporo
niin;qu?o Lwykae ueHTp i AOBrY BiCb Ly koxHOro 3epHa,
BIAWYKYOTLCA | BUMIPIOIOTLCA iHLLI 48] BIAEMHO

nepneHankynapHi Bici L i Lp (y pa3i ABOBUMIPHOro 3o0bpa-
HEHHA TiNbkn Lp).

3aranoHuil  PUCYHOK CTPYKTYpU NOPOAMK, BUpaXeHUA
yepea aHi3oTPONil0 BCiX 3€PEH, MOXHA nobaynTh WNAXOM
aBTOMaTUYHOrO BUHECEHHs BCix ocen Lg abo Lg/lp AnAa
JBOBUMIPHOTrO 300paxeHHs Ha po3y-aiarpamy (puc. 1, ¢)
abo Ha cTepeorpadiuHy npoekuitlo Bynbeda. TakuMm HYUHOM
CTAE MOXMBUMM HE TiNbKM KiNbKICHE BUMIDIOBAHHS @HI30T-
pPOIT 1IPCBKOT NOPOAN, ane i BUSHEYEHHA il xapakTepy.

FAkwo dasa, wo hopmye CTPYKTYpy nopoau abo 1T vac-
TUHW, € LiIMICHOI, MOXSIMBE 3aCTOCYBaHHS IHLIOTO anropu-
Tmy. Cnouatky GiHapHe ob'emHe 30DpaxeHHs niagaeTsen
aii ginbtpy EDM  (Euclidian Distance Map) Ta UEP
(Ultimate Eroded Points), 1jo A03BONSE BUARBUTU LUEHTPH
CTPYKTYPOYTBOPIOBANbHUX enemMeHTiB, HaBiTb AKLIO BOHW
chisnyHo cnonyyeHi i Hemae KOHTPACTHOT rpaHuLi MiX Hi-
mu. Hagani Bci LeHTpY cnony4ainTbCs NpAMUMA niHiAaMK Y
"ckeneT" ripcbkoi nopoau (Aewo cxoxe Ha naByTUHHA)
(puc. 2, a).

Puc. 2. Pe3ynbTaTH [OCHIAKEHHA CTPYKTYPH KOPHIHCbKMX FPaHiTiB: @ — cKerneTHuit BUrMAA poanoginy 6ioTurosoi da3su

KOPHIHCBKOrO rpaHity (06'emHa peko

OCKinbK1 KOXHa MNiHiA ckenety € napameTpudHO BU3Ha-
yeHolo, TO Npw 3aransHoMy BUHECEHHI Ha CTepeorpag)quy
npoekuiio cTae MOXIMBUM CNOCTEPEXEHHS 3aranbHol Kap-
TWHW aHizoTponii CTPYKTYPW (puc. 2, b). MopibHi excriepy-
MEHTH 3 aBTOMaTHHHOrO BU3HAYEHHS xapakTepy aHiaoTpo-
niii NpOBOANICH i paviwe (Davidson C., 2004 p.), ane cTo0-
cyBanucs BUKIIKOUHO NTOCKOTO 300PaXEHHA.

MicnA BMKOHAHHA onucaHoro aHanisy, BpaxoBytosu ne-
Tporpaq)iqui ,D,aHi..BM3Ha'-|alOTbC$.I ronoBHi HanpAMKK Npoc-
TopoBOi opieHTauii  OKpemux MlHepaan@x thas ripcbkoi
nopoax Ta ii CTPYKTYpHUX €NemeHTIB y LInomy, WO MOXe
By™ paxMBuM 4nA BM3HAYEHHS reHesucy v ocoﬁnngoc-
e Ae(popmal_\i'l' ripcbkux nopig, K 3HaWWnNKU CBOE BIAO-
GpaxeHHA Y CTPYKTYPHUX OCOBNUBOCTAX.

BUCHOBKYM Ta NEPCNeKTUBH nofanswux po3pobok y
na"omy Hanpﬂw. » .

yneplue B YkpaiHi mlmcr—ueno'cnpoGy 3d-MOA?nK)BaHHR

earnbHuUx CTPYKTYP FipcbkuUx nopia. Po:_apo6neuv.m marema-
{ anapaT /I03BOfIUB Ha NPUKNaAi aMaloHITOBUX rpa-
HiTIB nposecTy BUMIpWU aHI30TPONIT OpiEHTaLi NOAOBKEHUX

pcTanis keapuy, @ TAKOX CTaTUCTUHHO 0BpabuTi p.arci,
oTpmMaHi 3a aHaniom 3d-306paXeHHs CTPYKTYPW KOPHIH-
cbKUX rpaHiTIB. PoalpoﬁneHa MeToanka Aoseonse sisyani-
syBat KapTvHy of'eMHOr0 po3noainy okpemix MiHepanis
Apy gyBYeHHi peanbHuX nopia, NposecTh cucTeMaTMaaLlito

TAYHU

HCTPYKUin, po3Mip 3pa3ka — 26 x 23 x 27 Mm), b ~ cTepeorpacdhiyHa Npoekuin AiNiA ckeneTy
6ioTMToBOT tha3n (B izoniHaAx)

CTPYKTYP i KinbKiCHO onucatu anizoTponito y Burnsai "cTpy-
KTypHUX enincoigis” ripcbkvx nopia. OTpumani AaHI MOXYTb
ByTi BukOpUCTaHi Npy iHTepnpeTauii peaynsTaris neTpodi-
anyHMX pocnigxerb. MNpu BUpoBHWUUTBI obnuuBanbHUX
maTepianis LA METOAMKA MOXEe 3acTOCOBYBATWUCH ANA Ha-
MiBABTOMATUUHOIO BM3HAYEHHA HANPAMIB PO3NUNIOBAHHA
BnokiB KpUCTaniuHUX Mopia 3 HEODXiAHWUM CTPYKTYPHUM
ManioHKOM.

3d-MOAENOBAHHA CTPYKTYP rPCbKWX NOpid MOXe ctatw
HEeBiA'EMHOI0 YACTWHOIO HABYANLHOTO NPOUECY ANA NOKpa-
LEHHA CNPUAHATTA CTyAeHTamu ocobnueocTen NpocTopo-
BOTO PO3aMILLEHHA MiHepanis y ripCbkux NopoAaax, 3aKOHIB
KkpucTaniaauii miHepanie i3 poannasis Ta ANS chopmyBaHHA
iX yABNEHHA NPO CMMETPII0 CEpenoBuLLa kpucTaniaauii.

1. Myns6uH FO.Jl. MeTofibl KONWHECTBRHHOIO axanuaa u MOAENMPOBaKKe
CTPYKTYPbl MWHEPANbHeIX arperaros. — CN6, 2004 2. UHOymHeid @B
@ununos C.B. Lincposan obpaborka 3d CTPYKTYpb! ropHoi nopoas! // Ma-
TeMaTHYeCKUe UCCNEAOBAHUA B KPUCTANNOTPahMK, MUHEPBNOTMA W NETPO-
rpachu. Tpyasi Bcepoc. Hayd. LWKOAG, 3-7 oxtabps 20051 — AnaTuTsl,
2005. — C 203-210. 3. KopoHoeckutd H.B. CeAcMuueckan ToMoOrpachma. —
M., 2000. 4. Russ J.C. The Image Processing and Analysis Cookbook // A
Hands-on Companion Tutorial using Photoshop-compatible  Plug-ins
Asheville, NC 28801; — 2002. 5 The High-Resolution X-ray Computed
Tomography Facility at the University of Texas at Austin (UTCT

{ www ctlab geo.utexas.edu. — 2003
Hapltwna no peaxoneril 24.05.06



NAM'ATI BIKTOPA IBAHOBUYA LLEBYEHKA

15 nuctonapa 2006 p. nicna TAXkKO! x8opobu nomep kaHawaAaT reonoro-MiHepanoriyHux Hayk, ROLUEeHT kachenpu reosorii
POAOBYLL KOPUCHMX konanuH LLlesueHko BikTop IsaHoBuY.

B.l. lLleBuetiko Hapoausca 22 nunHs 1948 poky y c. Okin JlyGeHcekoro paioHy MonTascbkoi oBnacTi y poauki euutenis, Micns
3aKiHYEHHS i3 30M10TOK MEAANTII0 CEPEAHLOIT WKOMM Y C. Xopoluki y 1966 p. ectynue Ao | kypey KuiBCcbKOro AepXaBHOro yHiBep-
cuTeTy i 3 TMX nip aons oro HepoapusHo Byna noe'R3aHa 3 reonoricto. CTyAEHTOM nif Yac BUPOGHVUMX NPAKTUK BiH NpauoBas
Ha poaoBuLLax Hikononb-3anopiaskoro MapraHUesopyAHOro BaceiiHy; nicns 3akiH4eHHA yHiBEPCUTETY MONOAUM cnevjanicrom y
1971 p. 3a poanoainom noixas Ha po6oty Ao Bipmenii. Tam npoTarom TpLOX POKiB Y MOMLOBUX ymoBax BWCOKOrp'A 3aiMaBcs
PO3BIAKOI0 AHKaA30PCLKOMO KON4eAaHHoro poAoBuLIa. Y 1974 p. Biktop |saHoBud noeepTaeTbest A0 Kuesa, BNalwToBYETLCH HA
poBoty B KWiscbky reonoropoasiayeankHy naprito MpaeoBepexHol excneauuyi, Ae po3Binye yucrieHHi pogosuvLLa HepyaHo! cCUpo-
BMHW, ONaHOBYE CKNaAHi MeToauKMA NiApaxyHky 3anacie, 6epe y4actb y nigroToBlj Martepianis Ans 3axucty B TepuTopiantHin
koMicii no 3anacax MixicrepcTaa reonorii YPCP. HeolliHerHui HaByTuit Aocsia po6otv y BupoBHWYiA reonorii nisxiwe cras Bik-
Topy |eaHoBuMYY B Haroai npu yuTaHHi Kypcy "OpraHisauis i nnaHysaHHs reonoropoasiaysansHux pobiT" exe B YHisepcureri.

Hoswir eTan B xuTTi B.l. LLleBueHka nounHaeTscs Bocenu 1977 p. 3i BCTYnoM A0 acnipaHTypy IHCTUTYTY reoximii Ta dpisniu
miHepanis AH YPCP. Bin Bu3Hauue noaanbuly A0MI0 MONOAOTO HAYKOBLA Ha HacTynHi mavixe 30 pokis. Haykosuid kepiBHUK
acriipaHTa AOKTOp reoyoro-MiHepanoriuHux Hayk Irop Maenoswy LLlep6aHb, sikuit HeLLIOAABHO NEPENLIOoB Ha poboTy 3 IHCTUTYTY
reonorii i reocpiauku Cubipcekoro sipainesHa AH CPCP, noyae aktsHO chopmyeaTu rpyny JocniaHuKIB MeTacoMaTtuTie, Lo
ni3Hilwe crana sApPoM CTBOPEHOro B IFOM sipainy rinpoTepmanbHuX i MeTacoMaTuiHuX npouecis. KaHauaatceka avceprans
B.| LLiesyeHka "MapoTepmarnbHO M3MEHEHHbIE NOPOALI PTYTHBIX mecropoxaeHui [lonbacca v UX NoUCKOBOE 3HaueHue", aky
BiH 3ax1CTVB 4 YepBHa 1985 p., NOBHICTIO Bipnosinana Haykosili Tematuui sinainy. Meracomatv chopmauil iapoTepMankHnX
apriniauTie, AOCNIKEHHIO AKUX BOHA npUcBAYeHa, CTank HaykoBoio cneuianisauieio Biktopa leaHoBu4a Ha Bce noganblue
KUTTA. PeaynbTatv AochifkeHs METacomaTvTia [onbacy ysaranbHeHi B kONeKTUBHIN MoHOrpadii "OkonopyaHsie metacoma-
TWTbI KOHTUHEHTANbHbLIX PUGTOrEHHbIX crpykTyp" (1985).

Y nopanbLuomy, Gyay4n cniBpoBiTHUKOM Il'd)N!_AH YPCP, Biktop |BaHoBiY4 GpaB aKTUBHY y4acTb y BUBUEHHI HaBKONO-
PYAHO 3MIHEHWX NOPIA YUCNEHHNX poposyLY YkpaiHCbKoro BakapnarTa Ta VaﬁneKMCTaHy: BIA NONboBUX pobiTt, 0GpoGku Ma-
Tepianie A0 HayKoBUX y3aranbHeHb y BUrNSAI KONEKTUBHUX MeHorpacqu — "OkonopyaHele MeTacomaTtutsl 3akapnatba®
(1988), "OxonopyAHble METaCOMATHTE 3anapHoro Y3bekuctaHa (1980). :

Lle oanH eTan 'y »uTTi B.l. LLleBYeHka — Ha arb, OCTaHHIN | HE Takvuit TpMBANkW, AK HanexXuts — novaeca y 1989 p., 3
NepexoAoM Ha BUKNAAAaLbKY po6oty Ha kacpeapy reonorit POAOBULY KOPUCHUX KONAnwH. Becb pocaip, HakonuueHwii nip Yac
POBOTY y BUPOGHWUUX reonoriYHuX opraisaiax BipmeHi Ta Yepaim, HaykoBux pocnifketb y 3akapnarri, flouGac, YaGe-
kncTani Ta CxigHomy 3abaiikanni, BikTop IsaHoBKY BKNAB y nigrovosky kypcie "M'eonorin KopucHWUX kKonanuu®, "Opranizauis i
nNaHyBaHHs reoNioropo3siayBanbHuX poBir” Ta iHLWKX, WO WOMY AOBENOCA [WTaT. Mponevs Bk ceGe i sk aocsinueHu
METOAMCT Ha Nocapj 3acTyMHMKa rosiosu HayKOBD-MeTOAHL!HOT komicli "Meonoris “MOH pra\:Hld NpW po3pobuyi HOBITHIX CTa-
HAApTiB OCBiTY, | AK aBTOP Ta cnisaeTop HaB4yanbHWX noglﬁl:llukia i ni.q!layqnuxla MeranoreHNHi‘enoxn i KopUCKI Kananukw
Ykpaiuu! (2000), "HemetanivHi KOPMCHI konanuHu YkpaiHu (2003), "MeTaniuHi kopucHi konanuuw Ykpaiw". Bsarani x
B.I. lieByeHko € aBTOPOM Binblu HiX 50 HaykoBUX | HaEYaNbHO-METOAUMHUX ny6nikaLin. :

YV nam'siTi Koner i3 BUpOGHUYMX OpraHidalid, I'MP HAH YkpaiHu, Kuisckkoro yHisepcutery iMBH} Tapaca lileauenxa,
cTyaeHTis LLies4enko Bikrop |BaHOBWY HA3aBXKAN 3ANULINTLCA AK rnuboko NopRAHA, IHTeNITeHTHa, AenikaTha NioauHa, 3ai6-
Ha, NpalyboBuTa, 3i CBITNIMM PO3YMOM, 33BN roToBa npuitTH Ha gonamory B OyA-AKNX cUTYaUax — | XUTTeBWX, | GRy6o-
BYX. Bcl My rNMBOKO CYMYEMO 3 NPUBOAY HOro nepepg4acHol cmepTi.

B. Muxaiinas, B. Wykeko, M. Kypuno
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