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AHoTauia. Po3rngHyTo 0C06/AMBOCTI iHTepnpeTaulil pesynbTaTiB reoisnyHux  LOCnig>KeHb
HEeOoreHoOBWX BiAKNaAiB CKNagHoT 6y[0BM Y MedKax ra3oKoHAeHCaTHUX POA0BULY, Binbye-BonuubKoT 30HK
MepeakapnaTCbKOro nporuMHy. Ha OCHOBI aHanidy Ta y3aranbHeHHs [AaHux nabopaTopHMX i
CBEPLNOBUHHUX  eKCNepUMEHTaIbHUX  JOCNIAXKEHb BWU3HAYEHO NeTPOogi3nyHi  Ta  reodisnyHi
napameTpu NPOAYKTUBHUX NNACTIB. YA0CKOHANIEHO Niaxif A0 OUiHIOBaHHSA NPUYMH aHOMasbHO BUCOKOT
pafioak TUBHOCTI NICKOBWKIB 6a[eHCbKOro, refbBeTChKOro Ta capmaTCbKoro spycis..

KnouoBi cfioBa: BifKnagW, npupojHa pafioak TUBHICTb, MaTPULA NOPOAK, NiCKOBUK.

AKTYya/IbHICTb TEMU LOC/IXKEHHSA

CknagHa reofioriyHa 6yaoBa rasoBux i ra3soKoHAeHcaTHUX pooBuLL, binbye-BonmubKoi 30HK
MepefkapnaTCbKOro MNPOrvHY  YCKMAAHKE 3acCTOCYBaHHA  pe3ynbTaTiB  reodisnyHmnx
JOCNifXeHb CBepA/I0BMH, 30KpeMa ramMMa-kKapoTaxy, /A8 NiTosoro-crpaturpadivyHoro
po3ynieHyBaHHS TOHKowapysaTux nopig (Kpyncbkuid, 2020). OgHMM i3 nNepcneKTUBHUX
HanpaAMIiB LOCNigKeHHA nopig i3 NigBMLLEHO pPafioaKTUBHICTIO € BUMKOPWUCTaHHA ramma-
CMEKTPOMETPUYHNX BUMIpPIOBaHb. AHaNi3 eHepreTUYHMX CHeKTPiB MPUPOLHOro ramma-
BUMPOMIHIOBaHHSA, pafialiiHOro  3axor/ieHHs TenJioBUX HEWTPOHIB Ta  HaBefeHOoi
PazlioaKTVMBHOCTI Y CBEPA/IOBMHAX Aa€ 3MOry P03B’A3aTh HU3KY BaXK/IMBUX 3aa4, MOB’A3aHUX
i3 MOLUYKOM i po3po6bKOI0 HadTorasosmx pogosuLy, (PefopuLLIvH Ta iHwi, 2024).

MeToguka

[MipcbKi Nopogu, WO cKNajaTb reosiorivyHi KOMNIeKCcH, CyTTEBO PI3HATLCA MK COB0H0 5K 3a
yMOBamMK 0CafoHaKOMUYeHHS, Tak i 3a rigpognHamiyHMMKn BNacTUBOCTSAMU Ta (ifibTpaLiiHo-
EMHICHMMU XapakTepucTnkamu (Kyposeup Ta iHwWi, 2025). Lie 0c06/1MB0O YiTKO NPOCTEXYETLCA
Ha MpuKnagi po3pisy HeOreHoBOl CUCTeMU JIETHAHCLKOrO, BVXKOMIAHCLKOrO Ta iHLIKX
rasosux pogosuy KpykeHeubkoi 3anaguHun (FpuumwmvH, 2012). MiHepanoriyHnin cknag
NopiA-KONEKTOPIB  refibBeTCbKOro, 06afeHCbKOro Ta CapMaTCbKOro SpyciB, HacU4YeHUX
BYI/IEBOAHAMU, MEPEBaXKHO 3YMOBJ/IEHWIA YMOBaMW IXHbOIO reHe3ncy Ta HasIeXHICTIoO [0
NEeBHOI reHeTUYHOI rpynu, AKi XapakKTepu3ylTbCHd HU3bKOK MIDK3EePHOBOK Ta BTOPUHHOKO
NOPUCTICTIO, @ TaKOX OOMEXEHOK e(eKTUBHOK MOPUCTiCTIO. AN umx nopig, 30Kpema
APIGHO3epPHUCTUX MICKOBUKIB 3 TiAPOCAOANCTO-TIMHUCTUM LeMeHTOM (Hanpukniag, cB. No5-
JleTHa, iHTepBan  1570,2-1607,3 M), XxapakTepHa HasiBHICTb  K/IMHOMOZIOHUX i
HaniB3aoOKpyr/eHUX ynamkiB, O6ifbWICTb 3 SAKUX MaloTb XBW/IbOBE 3racaHHs, Crign
CTUCKYBaHHSA Ta CBig4aTb NPo BUHIC i3 MeTamopdizoBaHux mxepen (Puc. 1). Cepes miHepanis
3yCTPivalOThCA UUPKOH, MYCKOBIT, rigpocntogn (4o 0,1 Mm), a TakoxX ApibHI ynamKku innity.
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Buknag oCHOBHOro matepiany

CKnafHicTb reosoriyHoi 6yfoBmM HaTOrasoHOCHUX POAOBULY, YacTo YCKNaAHIOE abo HaBiTb
YHEMOX/IMBJIHOE e(PEKTUBHE 3aCTOCYBaHHA CTaHAAPTHOro Habopy reoqisnyHMX MeToLiB NS
pO34sieHYBaHHS Fe0s1I0MN4YHOr0 Po3pisy, a TaKoX EMHICHUX i PiNbTpauLinHUX XapaKTepuUcTUK.
Oc06/1MBO Le CTOCYETLCA CBEPA/IOBUH i3 TOHKOLLAPYBATOK CTPYKTYPOK Ta MiHepasioriyHo
HeOAHOPIAHUMU nNopojaMu, fie YCKNaAHIETLCA (hikcauisa isnYHUX NapamMeTpiB i 3HKYETLCA
pe3y/bTaTUBHICTb TPAAULLIMHUX MeTOAiB reodisnyHUX A0CNIAKEHb CBEPASIOBUH. Y MNPOLIEC
BMBYEHHSA CTPYKTYpPHOI OyA0BM MNOPiA-KOMEKTOPIB HEOreHOBOT CUCTEMW BCTAHOB/EHO, LWO
MICKOBMKN 3 X/I0PUTO-TNAyKOHITOBUM Ta X/IOPUTO-KA/TbLUUTOBUM LIEMEHTOM 3a CKJ/1afoM
HabNVKeHi 40 aneBpUTUCTMX Pi3HOBMAIB. NS TaKux MNoOpij XapakTepHe Kpalle COpTyBaHHS
yNaMKOBOIro MaTepiasly B OKPemMux AiTOTUNax, NpoTe B 6iNbLUOCTI BMMAAKiB BOHW MalOTb
HU3bKi KOMEKTOPCbKi BnactusocTi (BuxkeBa Ta iHWI, 2025). Ha BiAMiHY Biff HUX, MICKOBUKMA 3
Ka/TbUUTO-TIMHUCTMM  LLEMEHTOM AEMOHCTPYIOTb 3HAYHO Kpalli iNbTpauiiiHO-EMHICHI
XapaKTepuUCTUKN. BoHN MatoTb J06pe PO3BUHEHY CUCTEMY TPILLMH Ta M>K3epHOBY MOPUCTICTb,
siKa BapiloeTbCA B MexXax Big 8% po 27%. Y MiHepanoridHoMy ckiagi Takux rnopig
TPannsaTbCA YNaMK1 UUMPKOHY, anbbiTy, NipUTY Ta rnaykoHiTy. IHOAI BUSBNSAKOTLCA He3HAYHI
ckyn4yeHHs (0,6-1,5%) sICKpaBO-3e/IEHOI0 X/10PUTY, L0 TaKOX BM/IMBAE Ha 3abapB/ieHHS
nopogn. 3a pesynbtatamu reo@isyHMX LOC/igXKeHb, 30KpeMa pafioakTUBHUX MeTOAIB, Uj
MiCKOBUKN Bifl3Ha4alTbCA NigBNLLEHOIO IHTEHCUBHICTIO NPUPOAHOro ramma-
BUMPOMiHIOBaHHA (ly = 18-22 mkP/rof), wo 3ymMoBAeHO BMICTOM INayKOHITY Ta UMPKOHY. 3a
OAHVMWN eNeKTPUYHUX METOLIB, A1 HUX XapaKTepHe 3HMXEHHA MUTOMOro efleKTPUYHOro
onopy (pn = 1,04,7 OM M), L0 MOACHIETLCA HAABHICTIO MiHEpasliB-NPOBIAHUKIB, TaKNX K
NipuT, XaNbKONIPUT Ta rNayKoHiT.
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PucyHok 1. EQpeKTMBHICTb A4epHO-(I3UYHNX METOAIB NPU BUAINEHHI NNACTIB-KONEKTOPIBY
reNbBeTCbKUX BifKnafaxy CBepAnoBUHI 5-JleTHAHCbKA
1 - iHTepBan BigOOPY KepHY; 2 - MICKOBUKW-KONEKTOPU 3 HA3LKOK raMa-ak TUBHICTIO;
3 - NiICKOBMKW-KONEKTOPK 3 NifBULLEHUM BMICTOM ypaHy i TOopito

3 ornagy Ha Te, WO MOTEHWINHUMMK MOPOLaMU-KO/IEKTOPaMWn BYr/IEBOAHIB Y HeOreHoBmUX
BigK/1agax MoXyTb OyTU TaKoX aneBposiTi, 6yn0 NpoBefeHo SOCNILXEHHSA IXHbOI CTPYKTYpW,
MiHepasloriyHoro cknafgy Ta BM3Ha4deHO neTpo@isnyHi napameTpu (KosBanb Ta Pegak, 2022).
PesynbTatn aHanisy nokasanu, L0 LeMeHT afieBponiTiB nepeBaXxHo Mae KBapLOBO-MIMHUCTY
npUpoay " CKNafaeTbes 3 fo6pe BigcOpTOBaHMX ynamkiB Keapuy posmipom Big 0,1 go 0,5 mm.
Y cKnagi Matpuui aneBponiTiB i3 NoKpaLeHNMN iNbTpauiiHO-EMHICHUMUN XapaKTepucTuKaMmm
BUAB/IEHO PO3CISIHI 3rYCTKW TNayKoHITYy, MipuTy, CTaBpoNiTy, LMPKOHY, a TaKoX MOOANHOKI
BKJ/IHOYEHHSA OYPLUTUHY. Y FMIMHUCTOMY LIEMEHTi YacTo 3yCTPivaloTbCA 3a/IMLLKN (hopaMiHidep.
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OKpiM BULLEe3rafaHNX aneBponiTiB, y reosiorivyHOMy po3pi3i HEOreHOBOI CUCTEMM TaKOX
BUSIB/IEHO TPaBiHO-MIWAHUCTI aneBponiTM 3 HEpPiBHOMIPHO PO3MOAIIEHUM Ka/lbLUUTOBUM i
rpaBiiHO-TiAPOCAKANCTO-TIMHUCTUM  LEMEHTOM, WO  MICTUTb  3a/MWIKK  dhayHW.
MeTporpadiyvHi focnif>XeHHA nokasanu, Lo Ui nopoan MICTATb BeNKY KiJIbKIiCTb Yy/1aMKiB
rMIMHUCTOrO BanHAKY po3mipom 0,1—8,5 MM, a TaKoX Mepresto, nillaHUCTOro BarnHsaKy, peLuTok
(hayHn Ta uyepenalllOK HEBU3HAYEHOr0 TaKCOHOMIYHOIO MOXOLKEHHSA. Y MeXax OKpemMmx
crneymgivHMX OpraHoreHHMX CTPYKTYP CrOCTEPIraETbCA CKYMYEHHA MipuTy B Ki/IbKOCTI Bifg
1% po 5%. Pigko y UeMeHTI TpanagaTbCA MOOAMHOKI BUAINEHHA X/I0PUTY, HABKOJO SAKUX
(hopMyeTbCS NepPeKPUCTaNizoBaHNn KanbUMT. Lle cBiguMTb MNP0 enireHeTMYHe HaKNaAeHHs
PYAHOI MiHepani3auii Ha cTagii cnabkoro metamopiaMy B rnpoLieci popmyBaHHS NMOPOAM.

BucHoBKK

TakMM 4YMHOM, BKasaHi NiTOTUMNW, 3 ypaxyBaHHAM I1XHbOro MiHepasioriyHoro cknagy Tta
TEKCTYPHO-CTPYKTYPHUX 0CO6MMBOCTEN, CHOPMYBa/IMCA B yMOBaxX KOHCUAEMEHTALLIHOIO
NIgHATTSA Y MiIJIKOBOAHUX MOPCBLKMX i NaryHHUX 6aceiiHax. MeHeTUYHI 03HaKM NoOpoau cBigvaTb
npo Ti )opMyBaHHS B NPUOEPEXHMX YyMOBax abo B 30HI KOHCUAEMEHTALLIMHOrO MigHATTS.
BennunHa nopucToCTi TakMX BanHAKIB 3MIHIOETLCA B Mexax Bif 8% po 19%. 3a
pe3y/ibTaTaMy KOMMJIEKCHUX eKCrepUMeHTalbHUX AOCNIAKEHb BCTAHOB/IEHO, L0 CApMaTChKi
BilK/afM HeOreHoBOI CUCTEMU XapaKTepusyrTbCA HasABHICTIO MOPIA-KONEKTOPIB 3 Pi3HUM
piBHEM MOPUCTOCTI — Bif BUCOKOMOPUCTUX [0 CepeHbO- Ta HU3bKOMOPUCTUX pisHOBMAIB. Lli
NMOpPOAN [EMOHCTPYHOTb 3HA4YHy NiTONOro-hayiasibHy Ta NeTpomisvyHy HeOLHOPIAHICTb.
MogibHa PI3HOTUMHICTbL reosoriyHoOi 6yf0BM HEOreHOBOro pPO3pi3y CYTTEBO YCKNAHIOE
iHTepnpeTayito pe3ynbTaTiB  reoMisyHUX LOCNIAKEHb CBEPASIOBUH, 0CO6/MBO ramma-
KapoTaxy. Y psagi BUNaLKIiB Le NPuU3BOAUTL [0 YTPYAHEHOro BWAINEHHA MPOAYKTUBHUX
nnacTiB abo HaBiTb IX MPOMNYCKY Mij Yac NPoBeAeHHS MOLLYKOBO-PO3BiAyBa/IbHMUX POOIT.
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