ISSN 1728-2713 FEONOriA. 4(67)/2014 ~49 ~

YOK 551.25:550.83(075.8)
0. Be3spogHui, KaHA. reon. Hayk, gou,.
E-mail: manific2@ ukr.net,
J1. Tkayos, acn.
E-mail: lionia_tkachov@bigmir.net,
|. Be3poaHa, KaHA. reosn. Hayk
E-mail: bezin3@ukr.net
KuiBcbkui HauioHanbHUIM yHiBepcuTeT imeHi Tapaca LlleByeHka,
HHI "IHcTuTyT reonorii”, Byn. BacunbkiBcbka, 90, M. Kui, 03022, YkpaiHa

BUBYEHHSA XAPAKTEPY NMPY)XXHOI AHI3OTPONMII NNAFIOMIFMATUTIB
KPUBOPI3bKOI HAQrMUBOKOI CBEPAJIOBUHU
3A AAHUMMU NETPOAKYCTUYHUX OOCNIAXKEHDb

(PexomeHAo8aHO YrieHOM pedakyiliHoi koneaii 0-poM ¢hi3.-mam. Hayk, npodp. I". T. [podatisodoro)

Ha ocHoei enacHux nempoakycmu4Hux 0ocJliOXeHb 8UBYEHO 81U MPOYECY 3MiHU MEKMOHIYHUX PeXuMie Ha akycmu4Hi enac-
mueocmi 3pa3kie kepHa nnaziomiamamumie Kpueopi3bkoi Had2rnu6okoi ceepdsio8uUHU.

lMocmaeneHi 3ae0aHHs supiliyeanucsi 3a AoroMo20r celicMoaKycmu4YyHoO20 iHeapiaHmHo-nonspu3ayiliHo2co Memody, sikuli 0ae MOX-
Jnugicmb ompumyeamu weudkocmi rno300eXHix i nornepeyHux xeuwsb y dee'ssmu HanpsiMkax. Aemopamu 3 8UCOKOI0 MOYHICMIO 8U3Haqe-
HO weudKocmi NMPYXHUX Xeuslb 3pa3kie KepHa niiaziomizmamumie Kpueopizbkoi Hadz2iubokoi ceepdnoeuHu (iHmepeas 3261-5296 m).

Ha ocHoei inmepnpemauii nempogizuyHux docnidxeHb ompumMaHo MoeHUl Habip Mampuyb egheKmUBHUX aKyCMUYHUX i NPYXHUX
nocmitiHux, a makox 0ema’sibHO GOCJTIOXeHO xapaKkmep aKycmu4HoI U npy»XHoi aHi3omponil, su3Ha4YeHO napamempu aHizomponii ma
munu mekcmyp 2ipcbKuUX nopio.

YcmaHoeneHo, wo 6inbuiocmi 3pa3kie npumamaHHUl akcianbHO-poMbidHUl mun cumempii mekcmypu. IHmezapanbHuli Koegiyi-
€HmM aHizomponii 3a2arioM 3MeHWyembcsi 3 2rubuHoro eid 2,6 do 15 %, sUHSIMOK cmaHoeumMb Kamakna3oeaHul rnaziomiemamum.
AHani3 napamempie aHizomponii noka3ae, wo e iHmepearni 2nubuH 3700-4620 M cnocmepizarombcsl Halibinbwi 3Ha4eHHs1 iHmezpasb-
HO20 KoegbiyieHma akycmu4Hoi aHizomponii, a napamemp JliHiliHoOcMi 3Ha4YHO repesuwye craHyro8amicmao.

3 ypieHosaxeHuUx 3Ha4yeHb weudkocmel 6ynu ompumaHi cmepeornpoeKyii 8Ka3ieHUX MO8EPXOHb WEUOKOCMI PO3rMo8ClOOKEHHS
n03006XXHbOI xeusti, pi3HUUi Mix " weudkoro" ma "noeinbHor" wWeudKoCcMSsIMU MonepeYyHUX Xeusb i dughepeHyianbHo20 KoegiyieHma
npy>xHoi aHizomportii.

Llleudkocmi Mo3006XHIX Xeusb Ha CIMEePEONPOEKYisIX XapaKmepu3yombCs MEHWOH aHi30MporHicmio, HiXx iHwi npedcmaeneHi
napamempu. Pi3Huysi mix "weudkoro" ma "rnoeinbHo" weudKocmsiMU MonepeyHuUx xeusb Onsi desikux 3pa3skie (Ne 16240 i 17725)
matixe 1 km/c, Wo eKa3ye Ha Hasi@HiCmMb iHMeEHCUBHUX MPoyecie Po3wiensieHHs1 NMPYXHUX Xeusb y nnaziomiemamumax. Cknadnull i
cmpokamul xapakmep npYyXHoi aHizomponii cnocmepizaembcsi Ha cmepeonpoekyisix dughepeHyianibHO20 KoegbiyieHma aHizomponnit,
8eJIu4UHa sIKko20 3MiHembcsi 8id 14 do 48 %. Kinbkicmb ekcmpemymie Ha cmepeornpoeKyisix napamempie aHizomponii ceidyums npo
3Ha4Hy HeOOHOPIGHICMb meKkcmypu nnaziomizamamumis i 3MiHIOEMbBCST MakuM YuHoM: V, — 3+6, 05151 pi3HUUi weudkocmell nornepeyHuUx
xeusb pi3Hoi nonspu3sayii — 6+14, A;— 8+11, wjo nokasye iHghopmamueHicmb ompuMaHuXx rnapamempie 0s1s1 USYEHHS aHi3ompornHocmi
cepedosuuwja. [qns 3pa3skie Ne 17010 i 19148 icHyromb miHiMym 08a ekcmpemMymu, de xapaKkmep po3ro8croOXeHHS MPYXHUX X8UJTb Xa-

pakmepu3sye cepedosuuye sIK i30mporHe, 0HU po3mauwosaHi nid kymom 60° Ao oci ceepdrio8uUHU.

Pe3ynsmamu docnidxeHb ceid4amb rpo me, wio rmopodu po3asisHyImo:2o iHmepeasy ceepOrio8uHU rnepebysarnu 8 ymogax 3HayHo20 60-
Ko8020 cmucHeHHs. Tun cumempii akycmu4Ho20 meH3opa c/1abko eryiueae Ha 3MeHWeHHs1 KoedbilieHma aHizomponii, W0 MosICHIEMbLCS
36inbWeHHsIM MUCKy i 8i0noeioHo 2ycmuHu 3 2ru6buHoro, wjo 6e3nocepedHbO 8MNIUBAE Ha Xapakmep aHizomponii mopio y niacmax.

IMepcnekmueu docnidxeHb — y 6inbw 251u60KOMy eueveHHi pe2ioHy 3i ckriadHoro 2eosioziyHoro 6ydoeoro, sikull poskpuna Kpueopizbka
Hadznuboka ceepdsi08uUHa, Ha OCHO8i KOMI/IEKCHO20 nempozpagho-rnempoghi3uyHoO20 aHasli3y 3 ypaxyeaHHsIM 8cebiyHoI aHizompornil.

Knroyoei cnoea: eghekmueHi akycmuyHi ma npy»xHi nocmitini, aHisompornisi, mekcmypa, deghopmayisi.

BcTyn. BuBYEHHSI akyCTUYHOI aHi3oTponii 3eMHUX Hagp
— OfHe 3 aKTyarnbHWX MNWTaHb Cy4aCHOI reoriorivyHOI HayKu,
LLIO [03BONSE PO3B'A3yBaTW PiIBHOMaHITHI Npobnemu i3nkm
3ewmni, perioHanbHOI reonorii Ta reodiavkn, 3oKkpema CTpyK-
TYPHOI reonorii Ta TeKTOHOI3nku. Mpn LpOMY 3Ha4HY pPonb
Bifirpae akyCcTuka TeKCTyp FipCbKUX MOpi4 — cydacHa ranysb
3HaHb TEH30PHOI NEeTPOi3nKM i CeMCMOaKyCTUKK, sika Oo-
cnigkye BNNMB Ha edeKTUBHI aKyCTUYHI Ta MpYxHi cTani
BMNOPSOKOBAHOCTI CTPYKTYPHUX €NEMEHTIB TEKCTYp TipCbKMX
nopia 3 MeTol BU3HAYeHHs (DYHKLiA po3noAiny opieHTauii
MIKPOTPILLMH i MiHEpaniB, a TakoX BUBYEHHS NMPUPOAU reo-
AVHaMIYHUX NPOLECIB | ManeopeKoHCTPYKLiT AedopmauinHol
icTOpii hOpMyBaHHSA CTPYKTYP 3€MHOI KOPW.

MeTa po60oTu: fOCNIANTY XapaKkTep NPYXHOI aHi30Tpo-
nii nnariomirmatnTie KprBopi3bKkoi Hagrnmmbokoi csepano-
BMHM 3a OaHVMMW BMAACHWX NETPOaKyCTUYHWUX AOCHiAXKEeHb
iHBapiaHTHO-NONSPM3aLINHUM METOLOM.

CtaH npo6nemu. [oCnimMKeHHA aHI3oTponii MPYXHWUX
XBUWIb TPCbKMX NOpig — [MHKepeno LiHHOI iHdhopmalulii npo reo-
AVHaMiYHi yMOBU IXHBOro POpMyBaHHS | Baxnnea Ans 3'acy-
BaHHsI CEMCMIYHOI aHi3oTponii 3eMHUX Haap. HasBHICTb aHiso-
TpOMii CENCMIYHMX XBWIb CBiAYMTb MPO HAsIBHICTb y reonoriy-
HOMY CepefoBULLi BMNOPSAKOBAHOCTEN PIBHOMAHITHOI i3ny-
HOI Npvpoaun. Tunu BNOPSAKOBAHOCTI BU3HAYAIOTLCA MEXaHi-
3MoM fecbopmallii reonoriyHoro cepeaoBuLLa.

®daKkT iCHyBaHHS aKyCTUYHOI aHi3oTponii CBigYMTb Mpo
HasiBHICTb Y peanbHOMY reoforiYyHOMYy cepedoBuLLi BNopsi-
[OKOBaHOCTI Pi3HOI reonoriyHol Ta gisnyHoi npupoamn [1-4,

6-9]. JocTtaTHbO 04EBUAHO, WO BCi 6€3 BUHSATKY napameT-
py asmmyTanbHOI aKyCTUYHOI aHi30Tponii KOHTPOMOKTLCA
TUNOM CUMETPIi BNOPSAAKOBAHOCTI CTPYKTYPHUX eNeMeHTiB
reonoriyHoro cepeposuila. Lle opraHiyHO BunnuBae i3
npuHumny Henmana — Kiopi [6], 3rigHO 3 Akum cumeTpis
CTPYKTYpV BMOPSAKOBAHOrO reornoriYHoro  cepenoBuLla
BM3HAYaE i xapakTep CMMETPIii TeH30pa NPYXHUX cTanux. Y
CBOIK 4epry, MpyxHa CUMETPIis Haknagae XopcTki obme-
XXEHHS Ha BCi NapamMeTpy as3mMyTarnbHOI aHi3oTponii cenc-
MiYHMX XBUIb YNOPSIAKOBAHOIO reosioriYHOro cepeioBuLLa.

Teopist NpyXHOI aHi3oTponii HaBedeHa B HayKOBUX Npa-
usax A. Nlaea, B. donrta, ®. |. depoposa, I'. |. MNeTpaweHs,
K. C. Anekcangposa, I". T. lNMpogansoau Ta iH. [1-4, 6-9].
[ns ekcnepuMeHTanbHOro AOCHIOKEHHS aHi30Tponii Npyx-
HMX CTanux ripCbKMX Nopig 3aCTOCOBYIOTb TaKi METOAM:
MeTOZ, OPTOrOHaNbHNUX HanNPsIMKIB;
meTof ccepm;
akycrononspuvsauiviiuii MeTog;

MeToA 0COBNMBUX HaMPSMKIB;
iHBapiaHTHO-NONSPU3aLinHUA MeTos,.

ICHytoYi ekcnepuMeHTanbHi ynNbTpa3BykoBi MeToau BU-
BYEHHS MPYXXHOI aHi30Tponii ripCbKMx nopig AatTb MOXIU-
BiCTb BMSIBUTU N OLIHWUTW MPY>KHY aHi30TPOnMito, a 3anexHo
Bif obpaHoro metoay Lie  BU3Ha4YaTV AeTarnbHWUA NPOCTo-
pPOBMIN PO3MNOAIN LWBMAKOCTEN KBA3iNOB3O4OBXHIX i KBa3ino-
NnepeYHnx XBurlb, YUCIO i NPOCTOPOBY OPIiEHTALL0 enemMeH-
TiB MPYXHOI cUMETPIT NpYy>XHUX cepenoBuLl. o OCHOBHUX
HeAoniKiB 3a3Ha4YeHnX BuLLIE METOAIB Cnif BiAHECTM HEMO-
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XIMBICTb KiNbKICHOI OLHKM perynsapHoi i dnykTyauinHoi
CKrnagoBux epeKkTMBHOI (ha30BOI LUBUAKOCTI NPY>KHOT XBUIi,
Lo 3abesnevye po3pisHEHHsT edpekTiB aHi3oTponii HeogHo-
piHOCTEN Ta MOXMMBICTb BU3HAYEHHST aKyCTUYHOI A NPYX-
HOI cUMeTpIl TeKCTypu FipCbKnX NOpia 3a BiACYTHOCTI anpi-
OpHOI iHpopmaLii 1 AOBINBbHOI OpieHTaLii nabopaTopHOI
CMCTEMM KoopAMHaT.

Y peanbHuX TeKCTypax ripCbKUX MOpiA, NOPYLUYHOTLCS ro-
TOBHI MPUHLMNM CUMETPIMHOTO aHarniay: i30pOo3MIpHICTb CTPYK-
TYPHUX €NEeMeHTIB, a IXHS NepioanYHICTb HOCUTL CTaTUCTUY-
HUIN xapakTep. AKWO 3HATU OOMEXEHHS, AKi HaknaaakTbCs
Ha IAEHTUYHICTb CTPYKTYPHUX €NEMEHTIB TEKCTYpW, i 3aMiHUTH
Ti KBa3iiAEHTUYHICTIO 1 YMOBOI TPUBUMIPHOI perynsipHocCTi, TO
TOAI MOXXHa CKOpUCTaTUCS NPUHLMNaMK y3ararnbHeHol cTaTtu-
CTVUYHOI cumeTpii, cchopmynbosaHi [Ix. BepHanom [5].

3rigHo 3 UMK NpUHUMNaMY BNOPSAKOBAHUIM CTaH Oyab-
AKOI reocMcTemMm MOXHa OnucaTW, CNMparyncb Ha Taki
BUXiOHI NOMNOXEHHSA CTAaTUCTUYHOI CUMETPII:

a) pO3MIpHICTb  YNOPSAKOBAHOCTI, sika BUMIPKETLCSA
NPOCTOPOBOI PO3MIPHICTIO MOBTOPKOBAHOCTI CTPYKTYPHUX
E€JIEMEHTIB;

6) CcTyniHb perynspHoOCTi TEKCTYpW;

B) CTYNiHb KBa3iiAEHTUYHOCTiI CTPYKTYPHUX €NEeMEHTIB.

dyHOameHTarnbHi OCHOBU 3aCTOCYBaHHSA MPWHLUMNIB CK-
MeTpIi 4O BMBYEHHSI TEKCTYPOBAHOIo cepeoBuLLa 3aknane-
Ho B pobotax O. B. lLly6Hukosa Ta |. |. LlacdpaHoBCcbKOro
[10]. Mig TekcTypoto po3ymitoTb Aesike ogHopigHe Tino (Bia-
HOCHO MEBHMX BMacTUBOCTEN) HErpaTyacToi CTPYKTYpu, sike
CKNafaeTbCs 3 MHOXWHU CTPYKTYPHUX €NEMEHTIB, Lo MeB-
HAM YMHOM, 3rigHO i3 3aKOHaMWM CUMETPIi, OpIEHTOBaHI Y
npocTopi. KO CTPYKTYpHi €neMeHT! PO3MHOXyBaTu 3a
O0MOMOrol0 onepavuii AOBINIbHMX 32 BENMYMHOK HanpsMKiB
NnepeHoCiB, BKOYAKOYN I HECKIHYEHHO Marni TakuM YUHOM,
Lwo6 BoHWM Oynu po3nogineHi y npoctopi 3 GinbLI-MeHL oa-
HaKOBOIO LLMBHICTIO, TO MOXHa OAEpPXaTu HECKIHYEHHY Kinb-
KICTb TEKCTYp i BiANOBIAHMX M NPOCTOPOBMX TOYKOBUX rpyn
cuMeTpii. TekCTypu ripCbKux nopig MoXHa BigHeCTV 40 N'STn
KnaciB TOYKOBMX Fpyn KpucTanorpadivyHoi Ta CTaTUCTUYHOI
CUMETPIT: CEepUYHOi, MNOMNEPEYHO-i30TPONHOI, POMBIYHOI,
MOHOKMIHHOI Ta TPUKMIHHOI.

[MpocTopoBi TOYKOBI rPynM CUMETPIT TEKCTYP, SKi BKIHO-
YyalTb y cebe HeckiH4eHHO Mani nepeHocu, MakTb OCi CU-
MeTpii HECKIHYEHHOro NopsAAKY i HAa3MBaOTLCA rPaHNYHUMU
abo HernepepBHUMW TOYKOBMMM rpynamu cumeTpii. Taki
TEKCTYpU He MalTb nepioanyHoi 6yaoBu aHi 3 0gHOro i3
TPLOX BMMIPIiB MPOCTOPY.

Ha [ouinbHiCTb  3acToCyBaHHS  MPOCTOPOBMX — FpyM
O. B. Wy6Hukoea i npuHumny 1. Kiopi BnepLue 3BepHyB yBary
I. I. lWadppaHoscbkuii [10]. MprHUMIM CUMETPIi BUKOPUCTOBY-
Banucs M. MNaTtepcoHom i J1. Beiicom ans iHTepnpeTadii cTpy-
KTYpHUX Adiarpam geopMoBaHuX ripcbkux nopig. OCHOBHI
NPVHLMNKX KNacK4HOI KpuctanorpadivyHoi cumeTpii ans aHani-
3y TEKCTYpP TipCbKMX MOpig MOXHa 3aCTOCOBYBaTW 3 NMEBHUMM
obmexeHHaMN. YHacnigok 6aratbox NpuyvH, ski 06yMoBneHi
yMOBaMun pOpMyBaHHS! i reTepOreHHICTIO MiHeparnbHOro ckra-
Ay TipCbKUX Mopig i BNAMBY MOCTTEHETUYHUX MEPETBOPEHD,
OpMyBaHHA B HUX [JOCKOHANol TPUBUMIPHO perynsipHol
CTPYKTYPU NPaKTUYHO HEMOXIMBE.

[na BUBYEHHS MPYXHOI aHi3oTponii TEKCTYp ripCbKMX
nopig i po3B'si3aHHSA MOB'A3AHUX 3 HEK PiI3HMX reonorivYHMX
3agay aouinbHO BMKOPUCTOBYBaTU aKyCTUYHWIA iHBapiaHT-
HO-NoNApu3aLlinH1in MeToA. 3anponoHoBaHui
. T. NpoganBogoto [6-8], uen mMeToa BUKOPUCTOBYETLCS
ANSt BU3HAYEHHS MPYXHUX CTanux i CUMeTPIi TeKCTYP ripCb-
KMX Mopig LUASXOM BMMIPIOBaHHA ()a3oBUX LUBUAKOCTEN
pi3HOI nongapu3adii B AeB'ssTU HanpsiMkax kyéopomboaoae-
kaegpa (Kyb 3i ckoweHummn nig kytom 45° pebpamu). Ha-
NPsIMKM  BUMIpIOBaHHA  (ha3oBMX  LUBMOKOCTEN MPYXXHUX
XBUMb [6-8] yHacnigok BigCyTHOCTI anpiopHOI iHdopmaLil

npo CUMETPIi TEeKCTypu TPCbKOi MOPOAM He Y3roaXeHi 3
NPOCTOPOBUM NOJSIOXKEHHAM E€fIEMEHTIB CUMETPI.

MakpockoniyHuin 06'em 3paska ripcbkoi nopoau Mae Gy-
TN HabaraTo GinNbLUMM, HiXXK XapaKTePHUA PO3MIp CTPYKTYp-
HUX HeoaHopigHOCTeN Ti TEeKCTypW, a NPO3BYyYyBaHHS 3pas-
Ka 3AINCHIOETBCA YNbTPa3BYKOBUMU MPYXXHUMU XBUIMSIMMU,
OOBXMHA SKUX Takox Mae ByTu BinbLUOIO, HiXX XapakTepHuit
pO3Mip HEOAHOPIAHOCTEN FipCbKOI Nopoau. Mpu BUKOHAHHI
LUMX YMOB MaKpOCKOMi4YHMIM 06'eM TEKCTYpW FipCbKOi mopoau
MOXKHa po3rnagaTtv Sk Aesike KBasiogHOpiAHe aHi3oTporHe
reornoriyHe cepefoBulle, WO 3a40BONbHAE YMOBW [OBrO-
XBUITbOBOro HabnmxeHHsa: V >> L3n, ne L — xapaktepHumn
pPO3Mip CTPYKTYPHUX HEOOHOPIAHOCTEN FipCbKOi MOpoaMu,
iX>>L,, Oe A — goBXuHa XBUi.

[ns BuMmiptoBaHHA (©a3oBUX LUBMAKOCTEW TPCbKMX MO-
pid 3acTOCOBYETBLCS IMMYNbCHO-(PA30BUN YrbTPa3ByKOBUM
meToz.

MeToauka. [Ina peanisauii BUCOKOI TOYHOCTI BUMIpHO-
BaHb, WO 3abe3nevyeTbCcs iMNyNbCHAM MeTo40M, 0cobnu-
Ba yBara npuginanacs BpaxyBaHHIO Noxvbok, obymosne-
HUX BMOOPOM MapameTpiB iMMNynbCiB. Y neplly Yepry Bpa-
XOBYBaBCs1 TOM (PaKT, WO B FipCbKUX MopoAdax yrnbTpasBy-
KOBi XBWNi PO3CIOOTBECS | NOMNMHAOTLCH, | KOXHE 3 LMX
Di3NYHMX SBULL 3anexuTb Big 4YacTtoTu. [pu NOLIMpPEeHHi
aKyCTU4HOrO iMMyrbCy rayccoBoi hopmMu B cepefoBuLi i3
3aracaHHAM Moro edeKkTUBHa 4acToTa 3arnoBHEHHS, Lo
BiANOBIAAE MaKCMMyMy CMeKTpa, He 3anuwaeTbCsa MocCTin-
HOHO i 3MiLLyeTbCA B BiK HU3bKUX 4acToT.

Y pianasoHi ynbTpasBykoBux yactoT Big 0,5 no 5 My
ANns GinNbLIOCTI TipCbkUX MOpiS XapakTepHa KBagpaTudHa
3anexHiCTb 3aracaHHs Bif YacTtoTu. lMowmprooymncs y rip-
CbKMX MopoAax, Takui iMnynbC OTPUMYE CMOTBOPEHHS, SAKi
OyayTb TMM Oinblui, YiM Ginblua LWKMPUHA WOro ChekTpa.
Y BUMNagKy NPsSIMOKYTHOrO akyCTUYHOIO iMMynbCy, WMpUHA
1oro crnekTpa obepHeHo nponopLiiHa TPMBarnocTi.

[nsi OOCArHEeHHs1 BMCOKOI TOYHOCTI NpW BUMIptOBaHHI
pa3oBMX LUBMAKOCTEN YNbTPa3BYKOBMX XBWSb Yy 3paskax
ripCbKMx Nopig HeobxigHO BpaxoByBaTW YMOBW, LLIO BUKIHO-
YatTb 0gHa ogHy. 3 ogHoro 6okKy, ANA AOCSArHEHHST BUCOKOT
TOYHOCTI BMMIPIOBaHHS Yacy MOLUMPEHHSA XBWMi y 3pasky
JouinbHO 6yno 6 NpoBOAWUTM BUMIPIOBAHHS MOrO Ha Mak-
CUMarnbHO MOXINUBIW YacToTi, ane 3 iHLWOoro, — BMCOKoYac-
TOTHI KONMMBaHHS LWBWALLE 3aracarlTb, L0 BUKIMKAE CMo-
TBOPEHHSA YacCTOTHOrO crnekTpa Ta opMu iMnynbey, i Ta-
KOX NPOSIBNSAETLCS YacTOTHa AMCNEPCis LWBUAKOCTI.

Mpun gocnioXeHHsX y 3paskax, Wo CUMbLHO NOrMUHaKTh,
aKyCTUYHUIA 30HAYIOUMIA iIMNYNbC MOBUHEH MaTu [obpe
BUPaXeHN MakCMyM CreKTpanbHOI LLiNbHOCTI Ha HeCyYin
4YacToTi ¥ 3a40BOMbHATA YMOBY MOHOXPOMATUYHOCTI CTa-
LiioHapHOro cnekTpa. Moro TpusanicTe Mae 6yTu Takoio,
o6 3abesneynTn CTauioHapHUI PEXNM KONMMBaHb B aKyc-
TUYHOMY IMMYMbCi, KU MOLUMPKETBECA Y 3pasky ripCbKoi
nopoaun. CrvHdasHe 3icTaBNeHHs CUrHaniB 34iNCHIOETLCS B
cTauioHapHi obnacTi iMnynbCHOro curHany.

Y xopi pocnigxkeHb Oyno BMKOPUCTAHO YCTaHOBKY
"KepH-4" (puc. 1), po3pobrnieHy B KuiBcbkOMy HaLjioHanb-
HOMy yHiBepcuTeTi iMeHi Tapaca LlleByeHka, sika ocHalle-
Ha NakeTom nporpaMHoro 3abesneyeHHss Ans cTabinbHOI
po6otn B cepepoBuwli Windows. MNpunag nigknioyaetbca
0o komn'totepa vepe3 USB-iHTepdeic. "KepH-4" obnagHa-
HWIA OBOMa nopTamMu BUXOAY curHany (4ns nigkmoveHHs
BMMPOMIHIOBaya) i O4HMM NOPTOM BXOAY (ANS MiAKMHYeHHS
npuiMada). YnpasniHHs Npunagom MoBHICTHO aBTOMaTM30-
BaHe | 3[4INCHIETBCS Yepe3 MporpamHuin iHTepdenc Ha
nigknio4YeHomMy Ao Hboro komn'totepi. MNporpama gae Mox-
NMBICTb BUOUpPATK YacToTy CUrHany, Wo reHepyeTbes BOY-
OOBaHUM UMPOBMM reHepaTopoM iMMNyrbCiB, MOro amni-
TyAy i NiACUneHHa Ha BXOAi. TakoX y Hil MOXHa 3agaBaTtu
KifbKiCTb reHepoBaHMX iMMyJSbCiB — Big OAHOro A0 AeKinb-
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kox ("navkamn"). MNepen 3anyckoM yCTaHOBKM B Nporpami B
noni "YactoTa, K" 060B'A3KOBO BBOAUTLCA 4YacToTa, Ha
SIKy KOHCTPYKTMBHO pO3paxoBaHWI BUMNPOMIHIOBaY (peso-
HaHCHa YacTtoTa).

Mig yac gocnigXeHb BUKOPUCTOBYBanNuca n'e3okepami-
YHi BUNPOMIHIOBaYi 1 NpuiMadi (9K Ha NO3[0BXHI, TaK i Ha
nonepeyHi xauni) yactototo 1000 kl'y (ans Bu3HayYeHHs Vs)
i 1110 'y (8Ns BM3HAYEeHHN Vp) BIANOBIAHO. Y 3aTUCKN MiX
BMNPOMIHIOBaYeM i NpuMavemM akyCTUYHOro curHany cra-
BUTBCA 3pa3oK AOCNigKyBaHOi ripcbkoi nopoau (puc. 1),
AKAN [OOCTIMKYETHCA B AEB'ATU HanpsiMKax Anst KOXHOro
TMNy XBuUni (NO300BXHBLOI, NonepeyHoi "WwBnakoi” i nonepe-
YHOI "noBinbHOI"). Ona BUMiptoBaHHS "WwBMAKoI" 11 "NoBinb-
HOI" XBUNb MONepeyvHoi nonspusauili Ta BU3HAYEHHSA Ha-
NpAMKIB IXHLOI nonspu3adii [3] cnovaTky BUMKOPUCTOBYBA-
nucs imnynecu manoi TpuanocTi. Lile 4onoMorno yHUKHyTH
iHTEHCUBHOI iHTepdepeHLii MK LumMu XBunamu npu 36y-
[PKEHHI n'e3onepeTBoptoBaya Tpusanumm imnynbcamu. Ons
OoKpeMoi peecTpauii "WwBuakoi" n "MoBinbHOI" NONepeyHnx
MO YTpMMyBa4 3pas3ka OCHalLeHW TEeOoAOoNiTHUM Mpu-
cTtpoem. BiH 3abesnedye cniBBicHe obepTaHHA i HagiHy
peecTpaLito KyTiB NOBOPOTY 3pa3ka BiAHOCHO (DiKCOBaHUX,
B3aEMHO-OPTOrOHasnbHMX, MAOWMH nonsipusadii BUNpOMi-
HloBayva i npuimava.

Puc. 1. Komnnekc akyctuyHux gocnigxkeHnb "KEPH-4"

Ons nobynoBu cTepeonpoekLiii, a Takox Ans BU3Ha-
YeHHS KoeqilieHTIB cnaHLuBaToCTi, NiHIMHOCTI 1 TUMNYy Ccu-
MeTpii TEKCTYpW 3paskiB ripCbKMX Mopif BUKOpPUCTOBYBana-

ca nporpama "KERN_DP" (aBTop — 0. A. OHaHKko) (puc. 2),
sIka Ia€ MOXIUBICTb SIK Y Py4YHOMY, TaK i B aBTOMaTU4HOMY
pexumi NpoBoaMTY 0O6pOo6KY AaHuX. Y nporpami NpUcyTHIN
TaKoX 3B'A30K 3 6a30t0 AaHMX 3paskiB, BUMIPSIHUX paHille.
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Puc. 2. ®parmeHT nporpamu "KERN_DP"

O6pobka faHuX I'pyHTYETbCS Ha Po3B'A3aHHi 06epHEHOT
3ajadi LWNsSxXoM iHBepCii asumyTanbHOI 3anexHOCTi pery-
NSAPHUX CKNaA0BUX aKyCTUYHOTO i MPYXXHOro TeH3opis [6].

O6pobka faHyx NPOXoauTb y TpU eTanu:

1) Bu3HadeHHs iHTerpanbHoro koediuieHTa akyCTU4HOI
aHi3oTponii, CnaHutoBaTOCTi Ta MIHIMHOCTI, a TakoX Tumy
cUMeTpIi TEKCTypW;

2) Po3paxyHOK MpY>XHUX MOCTINHUX, aKyCTUYHOrO TEH-
30pa Ta BU3HAYEHHSI aKyCTUYHOI TEKCTYpU 3pas3ka;

3) MobynoBa cTepeonpoekLii napaMeTpiB asumyTarb-
HOI aHi3oTponii.

Pesynbtatn. BukopuctoBytoun  iHBapiaHTHO-MoONsipu-
3auUiiHAA MeToA Ha HOBITHIN LUBMAKOZjOYIN anapatypi, 6yno
NPOBEAEHO YUCMEHHI BUMIpK (ha30BMX MO3OOBXHIX i KBA3INO-
nepeYHnX LWBWOKOCTEN, HA OCHOBI SIKMX 32 AOMOMOro crneLli-
anbHOro MporpaMHoro 3abesnevyeHHst BU3HaYeHo napameTpu
aHi3oTponii Nopia Konekwuii 3paskiB nnarioMmirMaTuTiB KepHa
KHIC-8 3 iHTepBany 3261-5296 m.

Y tabn. 1 Ta puc. 3 HaBefeHo pe3ynbTaTu iHTEpNpeTa-
Uil NeTpoakyCTUYHUX AaHUX BMBYEHOI KONekuii 3paskiB 3
kepHa KHIC-8.

Tabnuys 1

BnacHi 3HaueHHs Ta ixHi goBip4i Mexi npu 5 % piBHi 3HaYyLlOCTi (B 10° Mzc'z) — Y YMCenbHUKY Ta iXHi BacHi HanpsAMKn —

Yy 3HaMEHHUKY JeTepMiHOBaHOI CKIagoBoi aKyCTUYHOro TeH30pa 3paska ripcbKkoi nopoga
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13313 | 3261 MnariomirmaTtnT |55,63+0,08 51,73+0,07 49,05+0,08 1,08 |1,05 |5,2 AkcianbHa
KataknasosaHui | 0,713; —0,006; 0,70 |0,13; 0,984; —0,122 | -0,689; 0,176; 0,703 mmm

16240 | 3702 Mnariomirmatut | 34,856+0,3625 27,873+0,3927 23.844+0.3995 1,251 (1,169 | 15,57 AkcianbHa
-0,21;-0,21; -0,95|-0,63; 0,77; -0,03 |0,74; 0,598; —0,29 mmm

17010 |3995 |Mnariomirmatut |63.050+0.0431 62,770+0,0482 51,682+0,0479 1,004 | 1,215 | 8,91 MnaHanbHa
-0,21;0,08;0,98 |-0,68;0,71;-0,20 |-0,71;-0,7;-0,096 mmm

177254243 Mnariomirmatut |41,159+0,1068 33,709+0,1061 29,908+0,1007 1,221 (1,127 [ 13,26 AkcianbHa
-0,12; 0,93; -0,35 |0,05;-0,35;-0,94 |-0,99;-0,127; 0,003 mmm

19148 | 4617 MnariomirmaTtnT |39,032+0,0545 34,637+0,0585 32,256+0,0569 1,127 {1,074 | 7,92 AkcianbHa
0,9; -0,33; -0,283 |0,43; 0,6; 0,674 -0,056; —-0,729; 0,68 mmm

20540 | 5232 MnariomirmaTtnT |59,83+0,18 58,86+,0,20 62,50+0,19 1,04 (1,02 [2,6 AkcianbHa
0,9; -0,44; 0,57 0,4; 0,74; -0,54 -0,19; -0,507; 0,84 mmm

20604 | 5296 Mnariomirmatut |59,963+0,0670 57.403+0.0641 54,550+0,0641 1,045 (1,052 | 3,86 MnaHanbHa
0,49; -0,43; 0,76 |0,04; -0,86; —0,52 |0,871; 0,285; —0,401 mmm
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Puc. 3. YKka3iBHi noBepxHi iHAUKaTpUC pPisHULi MiX " LUBMAKOK" i "NOBINBbHOIO" NonepeYHMMU XBUNAMMU:
a) 16240, 6) 19148, B) 17725, r) 20604

AHani3 WBMAKOCTEN PO3NOBCIOMKEHHS MPY>XHUX XBUIb
y nnariomirmatutax nigTBepavB iCHYBAHHS iHTEHCUBHOI
asvMyTanbHoI aHisoTponii ha3oBMX LUBMAKOCTEN MPYXHUX
XBWUMb Pi3HOI nonspusadii. Hanbinblui 3HavyeHHst 3 No3aoB-
XKHIX LWIBMOKOCTEN nokasaB 3pa3ok amdidonity (Ne 16589).
[MpoTe npocTe 3icTaBNeHHA BEMUYUH LLIBUOKOCTEN He Aarno
06'EKTMBHOI KiNbKICHOI OLLiHKM aHi3oTponii TEKCTypy nnario-
MirMaTuTIB, O CrnepLly OOMEXMIIO MOXMMBICTb HafaHHS
BignoBiai Npo 1i xapakTep i npupoay.

PeanbHa ouiHka aHisoTponii ©6yna 3giicHeHa npu Bu-
3HaYeHHi MOBHOrO Habopy MaTpuLb aKyCTUYHMX i NPYXHUX
ctanux. [pu LbOMY 3acToCcyBaHHs onepaLii BpiBHOBaXeH-
HS [0 eKCrneprMeHTanbHNX 3HavyeHb ha3oBUX LLIBUAKOCTEN
NPYXHUX XBWIb AO3BOSMUO iCTOTHO YCYHYTW BMMMB (Oryk-
TyauifHOI CKNnagoBoi.

Knacudikaujto Tekctyp nnariomirmatuTti (Tabn. 1) Ha
BULLY, CEPEOHIO 1 HWXKHIO KaTeropii 3aiMCHEeHO 3a cumeTpi-
€10 aKyCTUYHOrO TEH30pa 3 ypaxyBaHHAM [OBIipYMX MeEX
3HaMOEHMX BNacHUX 3HayeHb. YCTAHOBMEHO, WO Ans BCiX
3paskiB BUKOHYETbCA ymoBa <u11>#<u22>x<u33>, T06TO
iM npuTamaHHa pombivyHa cumeTpis (mmm).

BinbLicTb i3 nnariomirmaTuTiB Mae akciarbHO-POMOIYHWIA
™R cumeTpii TekcTypu (Tabn. 1), xo4 oOOMH 3pa3ok
(Ne 17010) 3 niHiHO crnabocMyracTol TEKCTYPOK MOXHA
YMOBHO BiHECTU O NMOMNEPEeYHO-i30TPOMNHOI cUMeTpii. IHTer-
panbHU KoeilieHT aHi3oTponii (A,) 3aranom 3MeHLLYETbCA
3 rnmnbuHoto Bia 2,6 Ao 15 %, BUHATOK CTAHOBUTbL KaTakna-
30BaHuMi nnariomirMatnT (3pasok Ne 13313), KoediuieHT
aHizoTponii gkoro 5,2 %. AHani3 napameTpiB aKyCTU4HOro
enincoiga nokasae, WO B iHTepBani rmunouH 3700—-4620 m
crocTepiraloTbCsi Hambinblui 3Ha4YeHHs iHTerpanbHOro koe-
dilieHTa aKkycTU4HOI aHizoTponii 1 napameTp L, 3HayHO ne-
pesulye S, (3a BuHATKOM 3pa3ka Ne 17010). Lle ceiguntb

npo Te, Lo NOPOAMN PO3MSHYTOro iHTEepBany CBEPANOBUHM
nepebyBanv B ymoBax 3Ha4HOrO GOKOBOro CTUCHEHHS. Hu-
3bKi 3HayeHHs Ay, L, Ta S, y npn3abiiiHin YacTuHi ceepano-
BVMHW MOSCHIOOTLCS 30HOK iHTEHCMBHOI  TPILLIMHYBATOCTI.
Cnig 3a3HaumTK, WO TUN CUMETPIl aKyCTUYHOrO TEH30pa He
OyXe BMnMBae Ha npouec "3MeHLweHHs" koediuieHTa. Lle
NMOSICHIOETLCS 30iNbLUEHHSAM TUCKY i BIiOMOBIAHO TYCTUHM 3
rmubuHoto, Wo 6e3nocepeaHbO BNIMBAE HA XapakTep aHiso-
Tponii nopig y nnacrax.

[ns BceGiyHOro aHanisy npyxHoi aHizoTponii nnariomi-
rMaTuTiB 3 YPIBHOBaXEHUX 3HA4YeHb LUBUAKOCTEN Oyno
OTPMMaHO 3a MEeTOAMKOK iHBapiaHTHO-NONSAPU3aLinHOro
MeTofy MOBHI Habopu MaTpuub NPYXHUX CTanux, Lo, Y
CBOI Yepry, Aano MOXIMBICTb NOOyaAyBaTU CTEpeonpoekx-
Lii BKa3iBHMX NMOBEPXOHb LUBWUAKOCTI PO3MOBCIOMKEHHS MO-
3[00BXHBOI XBUIi, Pi3HULI MiX "WBMAkow" Ta "noBinbHOK"
nonepevyHnMmn XBuUnsaMu, AndepeHuianbHOro kKoedgilieHTa
NPY)XHOI aHi3oTponii Ta KyTa BiOXUINEHHSI BEKTOPA NPYXXHUX
3MiLLEeHb Bif HAaNPsIMKyY XBUINbOBOI HopMarni (puc. 3).

LLiB1aKocCTi MO3A0BXHIX XBUMb Ha CTEPEONPOEKLSX Xapak-
TEepU3YTbCA MEHLLOK aHI30TPOMHICTIO, HiXK iHWI npeacTas-
neHi napameTpu. HaiGinbll iCTOTHI KONMMBaHHS LLUBMAOKOCTI
crioctepiraloteca  Anst 3pa3ka Ne 17725 (Big 3,85 pno
5,35 km/C), a HaiMeHLUi KONMMBaHHA XapaKTepHi Ansi 3paska
Ne 19148 (Bin 4,3 po 4,95 km/c). KinbkicTe ekcTpemymiB 36i-
NbLUYETHCA Bif, TPbOX (Ans 3paskiB Ne 16240 i 20604) oo wec-
™7 ong 3paska Ne 17725, Lli Hanpsimku 36iratoTbCsa 3 Hanpsm-
KaMu pO3MNOBCIOYKEHHS XBUIb MO340BXHbLOI MONspuaalLlii.

Posnogin pisHnui mix "wenakor” Ta "nosinbHOK" nonepe-
YHMMW XBUNSIMU HaBedeHo Ha puc. 3, a—T. K BUOHO 3 pUCYH-
KiB, KiMbKICTb €KCTpeMyMiB 3MIiHIOITbCS Big 6 Ans 3paska
Ne 20604 0o 14 ans 3paska Ne 19148, wo cBiguMTb NPo 3Ha-
YHY HEOOHOPIAHICTb TekCcTypu nnariomirmatutie. Cama pisHu-
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ua ana geskux 3paskiB (Ne 16240 i 17725) cdarae maibke
1 km/C, WO BKa3dye Ha HasBHICTb IHTEHCUMBHMX MPOLECIB pO3-
LLENIEHHS NMPY)KHUX XBWIb, @ OTXKE, i HE3HAYHy aHi3oTpon-
HiCTb MnariomirmaTuTiB. MNpryoMy HaBiTb ANs HANMEHLL aHi30-
TponHoro 3paska Ne 20540 uen napameTp gocsirae 0,4 km/c.

CknagHunm i CTpoKaTMI XapakTep MpY>XHOI aHizoTponii
CMOCTepiraeTbCsl Ha CTepeonpoekUiax i AudepeHuiansHoro
koedpiuieHTa aHisoTponii (Ag). BennunHa uboro napamertpa
3MiHeTbCA Big 14 % ang 3paska Ne 19148 po mamxe 48
% ans 3paska Ne 16240. KinbKicTb eKCTpeMYMIB 3MiHIOETb-
ca Big 8 (ona 3paska Ne 17010) go 11 (mns 3paska
Ne 19148), wo fobpe Kopentoe Ansa LMx 3paskiB 3 BignoB.i-
OHVIMWU 3HAYEHHAMW iHTerpanbHOro kKoediuieHTa akycTuy-
Hoi aHizoTponii. [Ans 3paskie Ne 17010 i 19148 icHyoTb
MiHIMYM [Ba eKCTpemMymu, e 3Ha4yeHHs Ag Mano Bigpi3HS-
€TbCH BiA HyNns, BOHW po3TalloBaHi nig Kytom 60° o oci
X3. Y UMX HanpsaMKax xapaktep pO3MnOBCIOMKEHHS MPYXKHUX
XBWUIb XapaKTepu3ye Le CepeoBuLLE SK i30TPOIHe.

Mpy>xHa TekcTypa BCiX JOCAIMKEHMX NnarioMmirmaTuTie —
TpUKNiHHA. TEKCTyp BULWUX NOPSOKIB HE BUSIBIIEHO.

BUCHOBKM. YHikanbHICTb AaHOI METOANKM BUMIPIOBaHHSA
O03BONSAE 3i 3HAYHOK TOYHICTIO BMMIpIOBaTU LUBUOKOCTI
NPOXOJXKEHHST Yepe3 3pa3ok K MO3J0BXKHIX, Tak i nonepe-
YHMX XBWUIb 3 Pi3HOID YACTOTOW, sIka 3a4aeTbCs Nporpam-
HO. |HBapiaHTHO-NONAPMU3aLiiHMn MeToA, nepeBefeHui B
aBTOMATUYHUIA pexum oBpobku AaHWX pesynbTaTiB BUMI-
ptoBaHb LUBUAKOCTEN aKyCTUYHMX XBWMb, MOKa3ye HaginHi
pe3ynbtatn 06poOKK, iHTepnpeTauii Ta MOOENtoBaHHS.
BukopucTaHHsa cyyacHoro obnagHaHHsa Ta LUBUAKOAIKHOro
nporpamHoro 3abesnevyeHHs Aae 3mory obuucnoBaTn pe-
3ynbTaTh JOCMiMKEHHS KONeKLii 3paskiB, cTBoptoBaTy 6asm
AaHux 3i 36epexxeHMN BUMIPSHUMW OaHUMK NapameTpis
aHi3oTponii Ta TMNIB TEKCTYP.

3a pesynbTataMu OOCHIAXEHHSA KOMEKLii 3pas3kiB kepHa
3 iHTepBany 3261-5296 m ceepanosuHn KHIC-8 nepesa-
XKHa YacTuHa Nopi4 Mae akcCianbHUA TUN CUMETPIi TEKCTY-
pu. Takox Ha BigMiHY Bi4 nopig 3 nnaHanbHUM TUMOM CU-
METpii TEeKCTypyu MOpOAM 3 akcianbHUM MawTb OGinblumi
iHTerpanbHUn koedilieHT aHisotponii Ay. Lle moxe nosic-
HIOBATUCb iHLLIOK BENMYMHOK Ta OpieHTaLie0 3epeH y no-
poAi, Ha Lo BNANHYMM MPOLIECU CTUCKAHHSI MOPOAM B MEB-
HOMY HanpsiMKy, kKonu BoHa Oyna Lie y BUrnsiai 3anernoro
nig, NeEBHUM KyTOM nriacTa.

LLIBnaKoCTi NO340BXHIX XBUMb HA CTEPEONPOEKLisX Xa-
pPaKTepPU3yTbCA MEHLLOK aHi30TPOMHICTIO, HiX iHWI npea-
cTaBrneHi napameTpu. PisHnuda mix "wemakow" Ta "nosinb-
HOK" ronepevYHMMu  XBUINAMM  ANS  OesKMX  3paskiB
(Ne 16240 i 17725) carae maike 1 kM/c, WO BKasye Ha Ha-
SIBHICTb iIHTEHCMBHMX MPOLIECIB PO3LLENIEHHS MPYXKHUX
XBUNb y nnariomirmatutax. CknagHui i cTpokaTuid xapak-
Tep NPYXHOI aHi3oTponii CnocTepiraeTbCsl Ha CTepeonpoe-
KUisiX gudpepeHuianbHoro koedilieHta aHisotponii, Benu-
YMHa Akoro 3miHeTbes Big 14 0o 48 %. KinbkicTb ekcTpe-
MyYMIiB Ha CTEepeonpoeKLiaX napameTpiB aHi3oTponii CBia-
YNTb NPO 3HAYHY HEOAHOPIAHICTb TEKCTYpU MnariomirmaTu-
TiB i 3MIHIOETbCS TakMm uunHoMm: Vp — 3+6, Aons pisHuui
LBMAOKOCTEN MNOMEPEYHUX XBWUIb PI3HOI nonapusauii —
6+14, Aqg — 8+11, Wwo nokasye iHPOPMATUBHICTb OTPUMAHUX
napameTpiB AN BMBYEHHS aHi30TPOMHOCTI cepenoBuLLa.
Onga 3paskis Ne 17010 ta 19148 icHytoTb MiHIMyM OBa ekc-
TPEMYMW, € XapaKkTep PO3MNOBCIOKEHHS MPY>KHUX XBUITb

XapakTepusye cepefioBuLLE §iK i30TPOMHe, BOHM pO3TaLLo-
BaHi nig kytom 60° 4O OCi cBEPAOBUHM.

[MpoBeaeHi gocnigpKeHHs nokasanu CTyniHb aHi30TPOMHO-
CTi BUBYEHOI KOMeKLii nnariorpanitis KpmBopidkoka Ta i 38'930K
3 TEKTOHIYHUMW NEepPeTBOPEHHAMU B perioHi. [MepcnekTmem
JocnimpkeHb aBTopamu nepeadavarTbcs B GinbLu rnmbokomy
BMBYEHHI PEriOHy 3i CKNagHOK reornoriyHol OyaoBoto, SKui
poskpuna KpvBopisbka Haarnmboka cBepasfioBMHa, Ha OCHOBI
KOMMIEKCHOro netporpado-neTpodisnyHoro aHanisy 3 ypa-
XyBaHHsIM BCeBiYHOI aHizoTponii.

Cnuncok BUKOPUCTaHUX axepen

1. Thomsen L. Weak elastic anisotropy / L. Thomsen // Geophysics. —
1986. — 51, 10. — 1954-1966.

2. AHusoTponusa ynpyrux cBoicTB ropHbeix nopod / K. C. AnekcaHapos,
T. B. PeixoBa, b. IN. Benukos, J1. A. LLlabaHosa // 3. AH CCCP. — 1968. —
Ne 6. — C. 17-28.

Aleksandrov K.S., Ryzhova T.V., Belikov B.P., Shabanova L.A., (1968).
Anizotropiya uprugix svojstv gornyx porod. lzv. AN SSSR, 6, 17-28. (In
Russian)

3. Bespognui [l. A. MaTemaTnyHe MoaentoBaHHA BNAUBY KpucTanorpa-
ivHOI opieHTaLii MiHepaniB Ta MIKpPOTPILLMH Ha NapameTpu NPYXHOI i akyc-
TuyHoi anizotponii / . A. BeapoaHuii, |. M. BespogHa // BicH. KuiB. Hau. yH-
Ty Im. T. T". LLleBueHka. Cep. eonoris.— 2008. — Ne 45. — C. 49-52.

Bezrodnij D.A., Bezrodna .M., (2008). Matematichne modelyuvannya
vplivu kristalografichnoi orientacii mineraliv ta mikrotrishhin na parametri
pruzhnoi i akustichnoi anizotropii. Visnyk Kyivsk. un-tu: Geologiya, 45, 49-
52 (In Ukrainian).

4. bespogHun [I. A., MatematniHe MoAentoBaHHSA TEKTOHOMauin me3o-
30HM Ha OCHOBI aKyCTMYHOro aHanisy metamopdiyHux nopia Kpusbacy /
[. A. bespogHun // BicH. KniB. Hau. yH-Ty Im. T. T. LLleByenka. Cep. 'eono-
ris. — 2008. — Ne 44. — C. 13-16.

Bezrodnij D.A., (2008). Matematichne modelyuvannya tektonofacij
mezozoni na osnovi akustichnogo analizu metamorfichnix porid krivbasu.
Visnyk Kyivsk. un-tu: Geologiya, 44, 13—16. (In Ukrainian)

5. bepHan [x. [. MNons o6xBaTa 06o6LieHHOW KpucTannorpadum /
Ix. O. Bepnan, C .X. Kaponawn // Kpuctannorpadgus. — 1968. — Ne 13. —
C. 927-951.

Bernal Dzh. D., Karolajl S.X., (1968). Polya obxvata obobshhennoj
kristallografii. Kristallografiya, 13, 927-951. (In Russian)

6. AKYCTUYHWIA TEKCTYpHWIA aHanis meTamopdidHnx nopig Kpusopiioks :
MoHorpadisi / . T. MNpopaiieoaa, C. A. Buxsa, . A. Bespognui, I. M. Bes-
pogHa. — K., 2011. — 368 c.

Prodajvoda G.T., Vizhva S.A., Bezrodnij D.A, Bezrodna I.M., (2011).
Akustichnij teksturnij analiz metamorfichnix porid krivorizhzhya: monogr.,
Kyiv, 368. (In Ukrainian)

7. MpyxHa cumeTpia i napameTpu aHi3oTponii MeTamopdiyHuX nopig
Kpuopisbkoi Hagrnnbokoi ceepanosunn / . T. MNpogaiisoga, O. A. Bespo-
aHvi, | M. BespogHa, O. M. KoxaH // BicH. Kuie. Hau. yH-Ty Im. T. I, LeB-
yeHka. Cep. leonoris. — 2001. — Ne 24. — C. 91-95.

Prodajvoda G.T., Bezrodnij D.A,.Bezrodna .M., Kozhan O.M., (2001)
Pruzhna simetriya i parametri anizotropii metamorfichnix porid Krivorizkoi
nadglibokoi sverdlovini. Visnyk Kyivsk. un-tu: Geologiya, 24, 91-95 (In
Ukrainian).

8. Mpopaveoga . T. MatemaTtuyHe MoferntoBaHHS aHi3oTponii edhekTue-
HUX aKyCTUYHMX i MPYXHWUX MOCTIHWX TEKTOHIYHO-Ae(OPMOBaHMX MeTa-
MopdiuHux ripcbkux nopig / . T. Mpopaieoga, O. A. Bespognuin, T. I
Mpopansopa // BicH. Knis. Hau. yH-Ty Im. T. I'. lLeByenka. Cep. eonoris. —
2003. —Ne 26. — C. 20-24.

Prodajvoda G.T., Bezrodnij D.A, Prodajvoda T.G., (2003). Matematichne
modelyuvannya anizotropii efektivnikh akustichnikh i pruzhnikh postijnikh
tektonichno-deformovanikh metamorfichnikh girskikh porid. Visn. Kyiv. un-
tu: Geologiya, 26, 20—-24. (In Ukrainian)

9. ®enopos ®. N. Teopusi ynpyrux BonH B kpuctanax / ®. . depopos. —
M. : Hayka, 1965. — C. 384.

Fedorov F.I., (1965). Teoriya uprugikh voln v kristalakh. Nauka, 384. (In
Russian)

10. WadpaHosckuii M. U. Mpynnbl cuMMeTpumn B CTPYKTYpHOW NeTpono-
rin / N. W. Wadpparosckuin // 3an. Bececotos. muHepan. o6-sa. — 1956. — Ne
85. — C. 491-497.

Shafranovskij I.1., (1956). Gruppy simmetrii v strukturnoj petrologii. Zap.
Vsesoyuz. mineralog. ob-va., 85, 4, 491—497 (In Russian).

Hapinwna pno peakonerii 27.09.14



~54 ~ B 1 C H U K KuiBcbkoro HauwioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka ISSN 1728-3817

D. Bezrodniy, Cand. Sci. (Geol.)., Assoc. Prof.

E-mail: manific2@ ukr.net,

L. Tkachov, Postgraduate Student

E-mail: lionia_tkachov@bigmir.net,

|. Bezrodna, Cand. Sci. (Geol.).

E-mail: bezin3@ukr.net,

Institute of Geology, Taras Schevchenko National University of Kyiv,
90 Vasylkivska Str., Kyiv, 03022 Ukraine

ELASTIC ANISOTROPY OF PLAGIO-MIGMATITE CORE SAMPLES FROM KRYVORIZ'KA ULTRADEEP WELL:
A PETROACOUSTIC INVESTIGATION

This paper investigates the influence of changes in the tectonic regime on the acoustic properties of plagio-migmatite samples from the
Kryvoriz'ka ultradeep well based on petroacoustic analysis.

The seismic-polarization method was used in the research to obtain velocities of longitudinal and transverse waves in nine directions. The
velocity of plagio-migmatite core samples from Kryvoriz'ka ultradeep well an interval of 3,261-5,296 m have been defined with high accuracy.

Based on petrophysical data, the authors obtained a full set of effective acoustic and elastic constants matrices and determined the parameters
of anisotropy and rock texture types.

It has been found that most of the samples exhibit an axial-rhombic type of texture symmetry. The integral anisotropy coefficient generally
decreases with depth from 2,6 to 15 %, with the exception of cataclased plagio-migmatite. Analysis of anisotropy parameters showed that the depth
interval 3,700-4,620 m is associated with the highest values of the integral coefficient of acoustic anisotropy, with the linear parameter significantly
exceeding schistosity. From balanced velocity values there were obtained stereo-projections of directing surfaces of longitudinal wave propagation
velocity, differences between "fast" and "slow" velocities of transverse waves and the differential coefficient of elastic anisotropy.

Velocities of longitudinal waves at stereo-projections show less anisotropy than the other parameters. The difference between "fast" and "slow"
transverse wave velocities for some samples (#16240 and #17725) is nearly 1 km/s, which suggests intensive elastic wave splitting in plagio-migmatites. The
complexity and heterogeneity of elastic anisotropy is observed on stereo-projections of the differential anisotropy coefficient whose value ranges from 14 to
48 %. The number of extreme points on the stereo-projections of anisotropy parameters indicates significant heterogeneity of plagio-migmatite texture and
changes as follows: V, — 3,6, for the difference of transverse waves with different polarization — 6,14, Ay — 8,11. The parameters obtained are highly
informative for research on the anisotropy of the medium. For samples #17010 and #19148 there are at least two extreme points where the nature of elastic
wave propagation shows the medium to be isotropic, these are located at a 60 °angle to the well axis.

Research results show that the rocks from the well interval in question have been under high lateral compression. The type of acoustic tensor
symmetry has little effect on reducing the anisotropy coefficient, which can be accounted for by an increase in pressure, and hence in density, with
depth, the latter directly affecting the nature of rock anisotropy in the strata.

Further research into the complex geological profile revealed by the Kryvoriz'ka ultradeep well should be based on a thorough petrographical
and petrophysical analysis, with multidirectional anisotropy taken into account.

Keywords: effective acoustic and elastic constants, anisotropy, texture, deformation.
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M3YYEHUE XAPAKTEPA YNPYrOW AHU3OTPOMUU NNATUOMUTMATUTOB .
KPUBOPOXCKOWU CBEPXIITYBUHHOWU CKBAXWHbI MO AAHHBbIM NMETPOAKYCTUYECKMX UCCNEOOBAHUAN

Ha ocHoee co6cmeeHHbIx nempoaKycmu4yecKkux uccriedoeaHuli u3y4eHo eslusiHue rnpoyecca UMeHeHUsI MeKMOHUYECKUX PeXumMoe aKycmu-
4ecKux ceolicme obpa3yoe KepHa nnazuomuamamumoe Kpueopoxckol ceepxasy60Kol CK8aXXUHbI.

MocmaeneHHble 3adayu pewanucb ¢ MOMOWbIo celicMoOaKyCmu4ecko2o UHeapuaHMHO-MOMAPU3ayUOHHO20 Memoda, Komophkll no3eossem
nosyyame ckopocmu rnpodosibHbIX U MOMNepeYHbIX 80JIH 8 deessmu HanpaesseHusIX. Aemopamu ¢ 8bICOKOU MOYHOCMbIO onpedesieHbl cKopocmu
ynpyaux eosiH o6pa3yoe KkepHa nnazuomuemamumoe Kpuesopoxckoli ceepxasy6okoli ckeaxuHbl (uHmepean 3261-5296 m).

Ha ocHoee unmepnpemayuu nempogu3sudeckux uccredosaHuli mosy4eH nonHbili Habop Mmampuy 3¢ghheKmueHbIX aKyCmu4ecKux u ynpyaux
nocmosiHHbIX, @ makxe demasnbHO uccredoeaH xapakmep aKkycmu4yeckol u ynpyaol aHuzomponul, onpedesieHbl napamempb! aHusomponuu u
munbl mekcmyp 20pPHbIX MOPO0.

YcmaroeneHo, ymo 6onbwuHcmey o6pa3yoe npucyuw, akcuanabHO-pomM6uYyeckull mun cuMmempuu mekcmypbl. MHmeapanbHbil K03ghpuyu-
eHm aHu3omponuu 8 uesioM ymeHbwaemcsi ¢ a2iaybuHoli om 2,6 do 15 %, ucknro4eHue cocmaesnsiem Kamakia3upoeaHHbIl ninazuomusmamum.
AHanu3 napamempoe aHU30mponuu rokasas, 4Ymo e uHmepeane 2nay6uxH 3700-4620 M Habnrodaromcess Haubonbwue 3HaYeHUs1 UHMe2pPasabHO20
KoaghgpuyueHma akycmuveckol aHU3omponuu, a napamemp JIUHeUHOCMU 3Ha4yumesIbHO fpesbiwaem cJaHyee8amocms.

N3 ypasHogeweHHbIx 3Ha4eHull ckopocmel 6bI/IU MOJly4YeHbl CMePEeornpoeKyuU yKkazamesibHbIX 08ePXHOCMel CKOPOCMU pacrnpocmpaHeHus
npodonbHOl 80/HbLI, pasHUUbI Mexdy "6bicmpol" u "MedsIeHHOU" cKopocmsiMu ronepeYHbIX 80JIH U OughghepeHyuanbHbIM Ko3ghguyueHmom
ynpyaol aHuzomponuu.

Ckopocmu npodosibHbIX 80JIH HA CMEPEONPOEKYUsSIX XapaKmepu3yromcsi MeHbwel aHU30mpornHOCMbI0, YeM dpyaue npedcmassieHHble napa-
mempsbl. PasHuya mexady " 6bicmpoll” u " mMedneHHOU" cKopocmsiMu rnonepeyHbIX 80JIH Ol Hekomopbix o6pa3yoe (Ne 16240 u 17725) docmuzaem
noymu 1 km/c, Ymo yKkasbleaem Ha Hasu4yue UHMEHCUBHbIX MPOUECCo8 pacuersieHus yrnpyaux 6oJiH 6 rniazuomuamamumax. CroxHbIl U HeOOHO-
POOHbIU xapakmep ynpyaol aHuzomponuu Habodaemcsi Ha cmepeonpoeKkyusix ouggepeHyuanbHO20 KoaghghuyueHma aHU3omMponuu, eenuvyuHa
Komopozo u3meHsiemcsi om 14 do 48 %. Konuyecmeo akcmpeMymMo8 Ha CmepeornpoeKkyusix napaMempos aHuzomponuu ceudemesibcmsyem o
3Ha4YumesneHoOU HEOOHOPOOHOCMU MeKCmMyphbl NiazuoMuaMamumos u usmeHsiemcs credyroujum obpasom: V, — 3+6, OnA pasHocmu ckopocmell
nonepeyYyHbIX 80JIH pa3uyHol nonspudayuu — 6+14, Ay — 8+11, a makxe nokasbieaem UHOPMamueHOCMb MoJy4YeHHbIX Napamempoe Ossi usy4e-
Husi aHu3omponHocmu cpedsl. [nsi o6pasyoe Ne 17010 u 19148 cyuwjecmeyrom MuHumMyMm dea 3Kcmpemyma, 20e xapakmep pacrnpocmpaHeHusi
ynpyaux e0JIH Xxapakmepu3yem cpedy KaK U30mpOrHyI0, OHU PacrosioxeHbl nod yaiom 60° K 0CU CK8aXKUHbI.

Pe3ynbmamsi uccnedoesaHuli ceudemenibcmeayrom o MoM, 4Ymo nopodbl paccMampueaemMo20 UHmepeasna ckeaxuHbl HAX0OUJIUCL 8 yCII08USIX
3HavyumenbHO20 60K08020 cxamusi. Tun cuMmMempuu aKycmu4ecko20 meH3opa crabo enusiem Ha ymMeHbUWeHUe Ko3ghguyueHma aHU3omponuu,
4mo o6bsiCHsiemcs yeenuyeHuem dassieHusi U COOMeemcmeeHHO MIoOMHOCMU ¢ 251y6uHol, Ymo HernocpedCMeeHHO enusiem Ha xapakmep aHu30-
mponuu nopod & niacmax.

IMepcnekmuebl uccnedogaHuii — e 6osee 2/1y60KOM U3YyYeHUU pe2UuOHa CO CIIOXKHbIM 2€0/102U4eCKUM CmpoeHuUeM, eckpbimozo Kpueoposxckoli
ceepxasy60koli ck8aXKuHoU, Ha 0OCHO8e KOMIT/IEKCHO20 rempozpagho-nempoghu3uyecKo2o aHasu3a ¢ y4emom eCecmopoHHel aHu30mponuu.

Knrouesnie crosa: aghgpekmueHble akycmuveckue u yrnpyaue rnocmosiHHble, aHu3omponusi, mekcmypa, degpopmayusi.





