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I0.A. Onaunko

ABTOMATU30OBAHA CUCTEMA AHAJII3Y
JAHUX BUMIPIOBAHb AHI3OTPOIIII B TTPCBKUX IMOPOJIAX

PosrisiHyTo nporpaMHO-aaropuTMiyHi 3aCO0M aBTOMAaTHU30BaHOI CUCTEMU YU CEIbHOTO aHATI3Y JaHUX YIbTPa3ByKOBUX
BUMIipIOBaHb NapaMeTPiB aHi30TPOITii IIBUIKOCTEH B TipChKUX MOPOIax sl eKCIpec-00poOKH, sIKi 3a0e3MeuyIoTh ypa-
XyBaHHs BIUIMBY HEOJHOPITHOCTI CKJIamy i OYIOBM TEKCTYp TipChbKUX MOPi Ta iX YIOPSIAKOBaHOCTI. OnepxkaHo MpyKHi
crani C, mickoBuKiB BoanHo-IToainbcbKoro periony, AKi cBiqyath po poMOiYHy NPYXKHY CUMETPIilo, a HE Mornepey-
HO-i30TponHy. OTpUMaHi pe3yJbTaT MalOTh BaXJIMBE 3HAUEHHS /Il MOOYIOBU CEMCMiIUHUX MOJIeNIel pealbHUX Ireo-

JIOTIYHUX CepeoBUILI.

Kiro4oBi cioBa: aBTOMaTH30BaHa CHCTEMa, KOJIEKTOP, TPIIMHY, YATPAa3BYKOBI XBHUJIi, IPY>XKHi KOHCTAHTH.

Beryn. AHiZoTpomilo MBUAKOCTEN MOIIMPEHHS
MPYXHUX XBUJIb V y TripchbKux Tmopojax (mami —
LIBUAKOCTEH V') po3risimaroTh SIK OOWH i3 HailiH(hop-
MAaTHUBHIIIMX MapaMeTpiB FeOAWHAMIYHUX MPOILIECIB,
110 BimOyBa€eThbcd B Hampax 3emin. Pazom 3 TuM exc-
TMepUMEHTaIbHI TOCTIIKEHHS i YMCEIbHAM aHAJTi3 Ma-
paMeTpiB aHi30TPOIIi1 IBUAKOCTENW V icTOTHO yTpya-
HeHuit. [Ilim dYac pJoCHiIXeHb TipChbKHAX MOPIN
HacaMmmepen CJil po3pi3HIOBATM HEOAHOPiAHICTb
cKJIamy i OymoBM TEKCTYp TipChKMX MOPiJ Ta iX YIO-
PSIKOBAHICTh, 11O MAa€ HEJOCKOHAIMM i 31e611b110TO
CTaTUCTUYHMU xapakTep [7, 5]. [lommpeHHs yapTpa-
3ByKOBUX (Y 3) NMpyXHUX XBUJIb Y TipChKUX TTOpPOAaX
CYNPOBOJIXKYETbCSI PO3CIIOBAaHHSIM 1 MOTJIMHAHHSIM,
SIKE€ 3JIEXKWUTD BiJl 9aCTOTH f i CIPUUYMHIOE CIIOTBO-
PEHHS aKyCTMYHMX iMIYJIbCiB YHACTIAOK CKiHYEHHOI
IIUPUHN iX CHEKTpa Ta YCKJIAIHIOE BUMiplOBaHHS
¢azoBux mBuakocreit V[1, 2, 5, §].

ITocTaHoBKa mpodJeMu. Y CTaTTi PO3IIISTHYTO aB-
ToMatn3oBaHy cucteMy (AC) YMceIbHOTO aHaji3y i
Bisyautizaiiii maHux ¥Y3-BUMipIlOBaHb IMapaMeTpiB aHi-
3oTporii mBuakocreit V (puc. 1).

Pospobneny AC 06po6ku maHux ¥Y3-BUMipIOBaHb
aHi30TpoMii IBUAKOCTEH V mogaHo y BUIJISIAI OJIOK-
cxeMmu (puc. 2). ¥V meHTpi OJIOK-CXeMU po3TalioBaHe
“Aaapo” — CYKYIHICTh mporenyp i dyHKIii, aKi 3a-
0e3IIeuyIoTh Mif0 IporpaMu SK €auHe Irte. “Ampo”
(aKTUYHO peatizye MPUHIIMIT MOIYJIBHOCTI CUCTEMHU,
Ha MepLIoOMY eTamni poOOTH MPOTpaMu BilMIOBIAHI MPO-
nenypu i (pyHKIIi IpOBOAATH iHilliallil0 IIpOrpaMu B
mimomy. Iig yac anamizy KoH@iryparmii mporpama e-
PeXOoauTh 10 eTaIry (hopMyBaHHS Mpale3aaTHOTO MPo-
TPaMHOTO KOMIUIEKCY, BUXOASYM i3 HASIBHUX MOMYJIiB
i BCTaHOBJIEHUX KOpUCTyBaueM mnapamMmeTpiB. bymosa
“gnpa” 300paxeHa Ha puc. 3.

Monynb iHimialii hopMye 000JOHKY TIpOTPaMH i
Kepye poOOTOI0 ITPOTpaMu B MPOLECi 3aBaHTAKEHHS.
CriouaTKy BUKJIMKAIOTh MOIYJIb KOH(ITYparii, SKuit,
aHaJI3yIoun ImapaMeTpy KOH(Iryparii Ta 3apeecTpo-
BaHi KOMIIOHEHTH, BUKJIMKAE MOMYJIb KOHCTPYKTOPA,
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11O TIPUETHYE HeOOXiTHI Momysi, GOpMYyIOUN TTOBHO-
IIiIHHY aBTOMAaTM30BaHy CHUCTeMy. Y Tpoleci Mmpu-
€MHAHHS BUKJIMKAIOTh MOIYJIb iHTepdeicy, SKAi
BIAMOBIIHO OO MapameTpiB KoHQirypamii dpopmye
BidyanbHy 000JIOHKY mporpamu. Ilicis 3aBeplueHHS
BCiX KPOKiB MporpamMa MePeXOauTh y PEXUM OUiKy-
BaHHS KOMaH]l KOpUCTyBayva.

I'pymma MomymiB mim Ha3BolO “KepyBaHHS HaHU-
Mu” mae 3Mory (popMyBaTH 3BiTH, IO MICTATH pe-
3yJbTaTU MPOBEIEHUX PO3PAXYHKIB, BUKOPUCTOBYIO-
yu MOXJIMBOCTI Tiporpamu Microsoft Office Word,
a TaKOX OyIyBaTH CT€PEOINPOEKIlii Ta AiarpamMu, BU-
KOPHCTOBYIOUM MOXKJIMBOCTI mporpamm Surfer.

Mopaynb Bi3yanisallii Ja€ MOXJIMBICTh Bi3yasb-
HOTO KOHTPOJIIO HaJ XOAOM PO3PaxyHKiB i Ma€ CBOIO
CUCTEMY 3BYKOBHMX ITOBiIOMJIEHb MPO 3aBEPIICHHS
KOXHOTO 3 eTamiB po3paxyHKiB. KopuctyBau moxke
BUBYUTH PE3YJIbTATH PO3PAXYHKIB Ta MOOYIOBU, BU-
KOHAaHi 3a JOImoMoroio mporpamu Surfer (cTepeorpo-
eKIIil Ta miarpaMm) y BiKHi IIpOrpaMu.

Monaynb NOMiUYHMKA peaji3oBaHO 3 MiAXOA0M
“3aBXIM TaM, I¢ ToTpioHo”. BriMm, He3Baxkaioun Ha
JNOCIiTHAKA, MOIYJb Bi3yaJJbHO Ma€ BUIJISAN ITiIKa-
30K, SKi MOBIZOMJISIIOTH KOPHUCTYBaya Ipo [ii, sKi
HEOOXiTIHO BMKOHATU IJi MPOBEAECHHS PO3PaxXyHKiB
ab0 aHamizy pe3yabTaTiB pPO3paxyHKiB, 1O BXe Ha-
SIBHI y 0a3i JaHUX pe3yJbTaTiB 0OpOOKM.

HaiironoBHilIow € rpymna MOAYJiB UYMCIOBUX
PO3paxyHKiB, SKi OPTaHi3ylOTh MPOLEC PO3PAXYHKY
i 3a0e3meuyoTh YMCIOBI PO3paxyHKH Ta PO3B’SI30K
3agavi oOpoOKM naHWX Y3-BUMipIOBaHb aHi30TPOITil
mwBuakocreir V. Ilpouec po3paxyHKiB peanizoBaHO
Tak, 11100 KOPUCTYBay Mir Ha OyIb-IKOMY €Talli po-
00TH MporpaMy BHOCHUTH MOTPiOHI 3MiHM B Iapa-
METPU PO3pPaxyHKy abo 3YMUHATU MPOLEC po3pa-
XYHKY 1 BUBOOWTHM MNONEPENHi pPe3yJIbTaTU Ha
OKpeMMX eTamnax po3paxyHkKiB. Kopucrtysau yepes
Jiajor 3 MOIYJIEM KEpyBaHHS MPOLECAMHU 3aJa€ He-
00OXigHI mapaMeTpud pO3paxyHKy i BHOMpae Maker
iHcopmarlii TOTOYHOTO OOCIIIKEeHHS, IKWi 3aBaH-
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!

Po3paxyHOK mapameTpiB aHi30Tporil ripcbKoi mopoan (a3uMyTaabHOI 3aIeKHOCTI (pa30Boi MBHAKOCTI V 1 MOyIist
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!

[TobynoBa crepeornpoekiiii i301iHil (a30BUX MIBUAKOCTEH KBa3iMO3I0BKHBOI XBUIII V||; pi3HMLI MiX “mBuAKo” V| 1
“10BiNBHOI” V> KBa3iNONEPEUHUMH XBIIIIMH; JTU(EpeHIianbHOro koedinienTa npyxHoi aHizorponii Aq; KyTa BiIXHICHHS
BeKTOpa MpyxHUX 3MimeHs U Bij HanpsMKy xBriiboBoi Hopmati (U, n) i giarpam posnoziny BekropiB nosspu3arii P
KBa3iMo31oBkHL0i V|, “mBuakoi” V,; i “noBinbHoi” V|, KBa3inonepeyHnx XBHIb

!

BreceHHs pe3ynbTaTiB 00poOKH aHUX YJIbTPa3ByKOBUX BUMIpIOBaHb aHi30TpOMii MIBUAKOCTEH V ripchbkux rnopin 1o 6a3u
JIAHHUX

Puc. 1. TIpyHUMIIOBA CXe€Ma AJITOPUTMY POOOTHM aBTOMATM30BAaHOI CMCTEMU YMCEIbHOrO aHaji3y i Bidyasizauii JaHUX YJIbTpa3By-
KOBMX BHMMIipIOBaHb MapaMeTpiB aHi30TPOMii LIBUIKOCTEH MOUIMPEHHS MPYXHUX XBWJIb Y TiPCbKMX MOPOAAX
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Puc. 2. 3aranpbHa 610k-cxeMa AC 00poOKM JaHUX YJIbTPa3By-
KOBUX BHUMIpIOBaHb aHi30TpOMii MIBUAKOCTEH V B TipcbKuUX
noponax

TaXEHUI A0 OTEepaTUBHOI MaM’sTi KOMIT'IoTepa IS
30iJbIIEHHS NPOAYKTUBHOCTI mporpamu. Ilicas xo-
MaHAXA “pO3IMOYaTH OOYMCICHHSI” BUKJINKAIOTh MO-
Iydb ONTUMi3allii, SIKW, B3aEMOMIIOUM 3 MOAYJIEM
YUCJIOBUX PO3PaxyHKiB i Bi3yanmisallii, po3MMOYnHAE
po6oty. Ilicnsa 3aBeplIeHHS, TPUMAHEHHS ab0 3y-
TMAHEHHS OOYMCIIEHb PE3YJbTaTU HAAXOASATh A0 MO-
IyJisl KEpyBaHHS TaHWUMM, SIKWH, BiAITOBIZHO IO KO-
MaHAY KOPUCTyBaya, Mepeaae ix MOAYJII0 KepyBaHHS
nakeTaMu JJIs MOJIbIIOl pOOOTH 3 HUMM.

AC nmae 3MOry CTBOpUTH 0a3y JaHUX Pe3yJIbTaTiB
00pOOKM Ta MpalloBaTHU 3 HEIO IS MOJAJIbIIOTO aHa-
JIi3y pesyabTariB. baza gaHux pes3ysbraTiB 00pOOKU
JaHux Y 3-BUMipOBaHb aHI3OTPOIIii IIBUIKOCTE V
MICTUTB: KiJIbKiCTh 3pa3KiB, 110 HasBHiI B 0a3i ma-
HUX, Ta €KCTpeMyMH (MiHIMyMU Ta MaKCUMYyMH)
CTepEOIpPOeKIIiil i30JiHiN (a3oBUX MMIBUIKOCTEH
KBa3iMoO3I0OBXHBOI XBWIIi VH’ pi3HMII MiX “IIBUA-
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Puc. 3. Bnok-cxema 6ymoBu “smpa” AC

KOW0” i “IIOBiIbHOIO” KBa3iMmOMEepeYHUMU XBUJISIMU
AV =V —V, 1$udepeHLiadbHOro KoedilieHTa
NPYXHOI aHi30Tpomii A, Kyra BiIXWJIEHHs BEKTOpa
npyxHux 3MileHb U Bil HAIPsSAMKY XBUJIBOBOI HOP-
mami (U, m) i miarpam po3mofioy BEKTOPIB MOJISIpH-
3aMii KBa3iMmo340BXHBOI V", “mBnakoi” Vi “mo-
BUIBHOI” V , KBa3ilIONEPEYHNX XBUJIb, & TAKOX HA3BH
namnok, B IKUX 30epiraioTh 3BiTU 3 pe3yJbTaTaMu 00-
poOKM naHuX ¥Y3-BUMipIOBaHb aHi30TPOIMii MIBUIKO-
creir V'y TipchKuX moponax.

I'eonoro-nerporpadiyia XapakTepucTHKa AOCJi-
JUKYBAHUX 3pas3KiB ripcbkux mopia. 1 excriepumeH-
TAJILHOTO BUBYEHHS MPYXHUX CTAIUX OyJId BimiOpaHi
3pa3Ku TipcbKux nopin i3 JlyauHcbkoi mioii Boau-
Ho-ITominbCchbKOro perioHy. Y pesyabTaTi meTporpa-
GiTHMX DOCTIIXeHbh YCTAHOBJICHO iX JIITOJOTIUHUM
CKJIa, CTPYKTYPHO-TEKCTYPHi OCOOJIMBOCTI, TUM Lie-
MEHTY.
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PesyabTaTnn nociimkens. I3 mTydhiB KepHa Ha Ka-
MEHEpPi3aJbHOMY BEpCTaTi OyJIM BUTOTOBJIEHI 3pa3Ku
y BUIISAI  KybopomOomoaekaenpiB, po3Mipom
L =130x30x30 mm. 3abe3redyeHHS MapaJeabHOCTI
BiATIOBiAHMX Map rpaHeil He ripure || < £0,015 mm.
OpieHTarliss HampsIMKiB BUMIpiB — 3 TOYHICTIO
Ao = *1,5°. CtaHgapTHUMU TETPOPiI3MIHUMHU METO-
JaMU BU3HAYaJIM TYCTHHY p i e(PeKTUBHY TTOPUCTICTh
3pa3kKiB MicKoBUKYy. Pa30Bi 1IBUAKOCTI V 006’eMHMX
MPY>XHUX XBWJIb OJEPXKaHi 3a JOMOMOIOK iMITyJbC-
HOI yCTaHOBKM ISl Y3-BUMipIOBaHb IIBUAKOCTEH V
Ha vacToTi f ~ 1670 kI'u. SIk m’e30BUNpPOMiHIOBAY i
NpUiiMay MO3MOBXHIX i MONEPEYHUX MOJ BUKOPU-
CTOBYBJIM IT’€30KBAapIM BiAMOBIMHOI IMOJSpU3aIlii.
TounicTh Bu3HAUYeHHS (ha30BUX WIBMAKOCTEH IIO-
3MOBXHIX 1 TTorepeyHux mon AV/V=0,5 %.

[IIBMAKOCTI TOMMPEeHHS OO0 €MHMX MNPYXHHUX
XBWJIb V, aKyCTUYHi KOHCTaHTH i mpyxHi crani C
MiCKOBUKIB 3MiHIOIOTbCS Y IMPOKUX Mexax. Lle mo-
B’sI3aHe 3 BapiallisiMH JIITOJIOTIYHOTO CKJIAAY i CKIIamy
LIEMEHTY IIOpil, HASBHICTIO IMOp i MIiKPOTPIilllAH.
HaiiBumii 3HauyeHHS (pa30BUX IMIBUIAKOCTEH i MpyX-
Hux craqux C, = BinmiyeHo i mickoBuky (J1y-9),
OCHOBHa Maca SIKOTO CKJIAIA€ThCS 3 YJIaMKiB KBapily
6i1or0 KONIBKOPY, 10 (POPMYIOTH LIYKPOITOMiOHY Macy.
HaitHixai 3HaueHHsT (ha30BUX MIBUIAKOCTER Vi IpyXk-
HUX CTaJliX CW BimMideHO mis micKoBuky (JIy-37),
OCHOBHA Maca SKOro MpeacTaBjieHa YJIaAMKOBO-TEPU-
reHHoro @pakuieo (kBapu, MarhHetur) — 80 %.
IIpy>XHa aHi30TpoOMis XapaKTepHa SK Ui pi3HOBUIIB
3 MakKpo- i MiKpolIapyBaTiCTIO, TaK i AJsI MacCUBHUX
Pi3HOBMIIB TiCKOBUKIB.

3a pesyjabTaTaMu aHaji3y mapaMmeTpiB aKyCTWY-
HOI aHi30TpoIii OCHOBHHUX IETPOTUIIIB OCAJTOBHUX
nopig — mickoBUKiB JlymuHchbKOi muiomi BosmHO-
ITominbCHKOTO peTioHy, BCTAHOBJIEHO, 110 iHTErpaib-
HUI KOoedillieHT aKyCTUYHOI aHi30TPOITii IMCKOBUKIB
3MmiHIoeTbest — 7,17 % < A, < 13,62 %, ckinamarouu B
cepenHboMy ~10,33 %. 3a 3HaYeHHIMM aKyCTUYHOTO
TEH30DY |, iIHTErpaIbHUiI KOePiLlieHT aKyCTUYHOI aH-
i3oTpormii AH 3MiHIOETBCS 3a CTOBOYpaMM CBEPIJIOBUH
Yy IOCUTh LIMPOKUX MexaX. Tak, B iHTepBali INIMOUH
H 2850—3100 m 7,17 % < Au < 13,62 %, y cepeaHbo-
My i periony 5 % < A, <15 %.

PesyabraTi reoingopmMaTHanoi 00poOKu. Y pe3yiib-
TaTi YMACJIOBUX PO3PAXYHKiB, IIPOBEICHMUX 3a CXEMOIO
(mmB. puc. 1), oTpuMyeEMO BpiBHOBaXXeHi IIBUIKOCTI
TMOIIMPEHHS KBa3iMO310BXHiX V|| i KBazinmomepeyHmx
XBWIb V|, 3HAYEHHS aKyCTUYHOTO TEH30DpY W, B pO-
Oouili cuUCTeMi KOOpAMHAT, BJIACHI 3HauYe€HHS i iX
JIOBipYi TPaHUIIi Ta iX BJIACHi HAMMPSIMKU JE€TEPMiHOBA-
HOI CKIagoBOi aKyCTUYHOTO TEH30pY W, 3pasKiB
TipChKMX MOpif, ePeKTUBHI MPYXHi cTami Cijk[ 3pasKiB
TipCBKUX MOPiJ, aKyCTUYHY JiHIHICTh LH Ta CJIAHLIIO-
BaTiCTh (1IapyBaTiCTh) SH 3pasKiB TipCbKMX MOPiA, ma-
paMeTpy a3UMYTAJIBHOI aHI30TPOIIii MPYXHUX XBUJIb,
1[0 TPEACTaBJIeHI CTEPEOIPOEKIIisIMU i301iHii (ha3o-

BHUX LIBUIKOCTEN KBa3iMmO3M0BXHbO1 XBUJIi V"; pi3HULI
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MiX “IIBMAKOIO” i “TIOBiIIPHOI0” KBa3iMOIIepeYHUMU
xpuiamu AV, =V  — V ,; indepeHtiatbHoro Koegi-
LieHTa MMPYXHOI aHi30TPOIIiI 4 ; KyTa BilXUJIEHHS BEK-
Topa NpyXHUX 3MilleHb U Bil HanpsMKy XBUJIbOBOIL
Hopmauti (U, n) i giarpaMaMu po3noiiay BEeKTOPIB IT0-
JIsIpuU3allii KBa3inmo3a0BXHbO1 f “mBuakoi” Vi “mo-
BUIBHOI” V|, KBa3iNONEPEYHNX XBUIIb.

[Ticist KoxxHOTO eTanmy 0OpoOKM maHux Y 3-BUMi-
pIOBaHb aHi30TpoMii MBUAKOCTEH V pe3ynbraTé 00-
poOKm 30epiraroTh y BUNISLI 3BiTy, (hOpMY SIKOTO
3aal0Th 3a3jajieriab. B 0a3zy JaHUX BHOCSTb. €KCT-
peMyMu (MiHIMyMHU Ta MaKCUMYMM) CT€PEOTIPOEKITiit
i30iHIN (Pa3oBUX IMIBUOKOCTEH KBa3iMO3MOBXHBOI
XBWJIi V"; pi3HAII MiX “IIBMAKOI” 1 “IIOBiIBHOIO”
KBa3inonepeyHUuMu XBWisMu AV, =V —V ; nngde-
PEHLIaTbHOro KoedillieHTa npyxXHoi aHizoTporii 4
KyTa BiIXWIEHHS BEeKTOpa IpYyXHMX 3MillleHb U Bil
HarpssMKy xBuaboBoi HopMmadi (U, n) i miarpam po3s-
Moaily BeKTOpiB mojisipu3auii P KBa3ino3aoB:KHbO1
V", “mBuakoi” V| i “nosinpHOI” V , KBasinonepey-
HUX XBMJIb, a TaKOX Ha3By Manku, B SKiii 30epira-
IOTh 3BiTH 3 pe3yiabTaTaMHW OOpOOKM HaHWUX Y3-BH-
MipIOBaHb aHi30TPOITil IIBUAKOCTEH V B TipChKUX
MopoAax.

[Ticnsg BBeAE€HHS Ha3BM i 3HAYEHHS TYCTUHU p
JIOCHIIKYBaHOTO 3pa3Ka TipChbKOl MOPOAM Ta BUOODPY
pexumy poboTu Tporpamm KHomka “OK” crae ak-
tuBHOMWO. [licna Hatnckanus kHomku “OK” y BikHi
BBOAY “Ha3BM” i “TycTMHA” 3pa3Ka TipChbKOi MOPOaMN
Ta BUOOpPY peXuMy poOOTHM Mporpamu, SKIno OyB
BUOpaHUI “pYyIHUIT” peXruM poOOTHU MpOTpaMu, BU-
KOHYETBHCS TIepIIMA €Tal pO3paxyHKiB Ta 0OpoOKHU
mananx. Ha puc. 4 mokazaHo BiKHO 3aBEpIIIEHOTO TIep-
IIOTO eTary oOpoOKM maHmX Y3-BHUMiplOBaHb aHi-
30TPOIii IBUAKOCTEN V'y ripchKill mOpozi.

Komanga “Eram Ne 2” 3amyckae mocIligoBHE BU-
KOHAHHS MEPIIOTO Ta APYroro eTariB pO3paxyHKiB Ta
00poOku maHux. Ilicisl 3aBepllieHHS OPYyroro eramy
JIYHA€ BIiAMOBIIHUNA 3BYKOBUUM CHUTHAJI Ta BiIKpH-
BaeTbes Bkianka “Eram No 27, 1m0 MicTUTh pe3yiib-
TaTH IPYTOro eTalry 0OpoOKM JaHUX Y 3-BUMipiOBaHb
aHi3oTporii mBugkocreit V (puc. 5).

Komanga “Eram Ne 3” 3amyckae mociligoBHE BU-
KOHaHHS IepUIOro, IPYroro i TpeTbOro eTaIliB po3-
paxyHKiB Ta 00poOku naHux. [licis 3aBeplieHHs Tpe-
ThOTO €Tally JIYHA€ BiANOBIAHWIN 3BYKOBMI CUTHAJI
Ta BiTKpuBa€eThcsd BKIaaka “Eram Ne 37, mo MicTuth
pe3yIbTaTH TPETHOTO eTaIry oOpoOKM maHux ¥Y3-BH-
MipIoBaHb aHi3oTpormii mBKuakocrein V (puc. 6, 7).

Komanma “/lomatu B 6a3y maHux”’ 3aIlycKae€ IT0-
CJIITIOBHE BMKOHAHHS IEPIIOro, IPYroro i TpeThoro
€TalliB pO3paxyHKiB Ta OOpOOKM JaHUX i J0HA€ pe-
3yJIbTaTU BCiX €TalliB O0OpoOKM maHux ¥Y3-BUMipIO-
BaHb aHi30TPOIil IIBUAKOCTEW y TipChbKil moponi y
6a3y paHux. Jlayi mpoBOAUTHCA MepeBipKa Ha 30ir iMeH
3pasKiB i, SKILIO 3aJaHa Ha3Ba 3pa3Ka AOCiIKyBaHOI
TipCBKOI MOPOAM BXe € B 0a3i MaHWX, TO PE3YyJbTaTH
BCix eTalrtiB oOpoOKM maHux Y3 BHMIipIOBaHb aHi30-
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Puc. 6. BepxHs yacTMHA BiKHA 3aBEpPILEHOrO0 TPEThOrO €Talmy OOpPOOKM HaHMX YJIbTPAa3BYKOBUX BHMIpIOBaHb aHi30TpoOMii IIBUI-
Kocteit V'y ripcbkiii mopoi
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Puc. 7. HukHs1 yacTMHa BiKHa 3aBEPIIEHOTO0 TPETbOTO €Tamy OOpOOKM JaHMX YJbTPa3ByKOBUX BUMiplOBaHb aHi3OTPOMii IIBUI-
Kocteit V'y ripcbkKiii mopoi
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TPOMii IBUAKOCTEN V He 3aHOCAThCS A0 0a3u JaHUX,
Mpo 1ie CHOBilIA€E BiAMOBIAHE MOBIAOMJIEHHSI.

Crepeomnpoexilii mapaMeTpiB MPYKHOI aHi30TPOITii
Oyau po3paxoBaHi 1Jis1 ocagoBux nopia BoauHo-Ilo-
JIiTbCBbKOTO periony. IIpyxHa cuMeTpis cepeaoBuIla
HaKJIaga€e JOCUTb XOPCTKI OOMEXEHHS Ha XapakTep
a3UMYTaJIbHOI 3aJIEXXHOCTI MapaMeTpiB aHi30TpOMii.
IMpyxxHa aHI3OTpOIIis BigoOpaxkae icTopiro medop-
Malrii ocagoBux nopin. JedopmoBaHi ocamoBi Mopo-
IV MalOTh BHPa3Hy BOOPSAKOBaHICTb OyAOBM, SKa
MPU3BOAUTH 10 1€ OiJbll BHPaKeHOI aHi30TpoOmMii
MPYXHUX XBWJIb. AHI30TPOMis i BIOPSAKOBAHICTH
CTPYKTYPHHUX €JIEMEHTIB OCaJOBUX IOPil — B3aEMO-
noB’s13aHi QyHAAMEHTAJIbHI BJIACTHUBOCTI, IIO Bim-
00paxyIoTh AedopmMmalliliHi polecu ix hopMyBaHHS
i mepeTBopenHs. HaliindopmaTuBHiIIMM TTapaMeTpom
aHizorpomii € nudepeHIiaIbHII KOehillieHT TPYyX-
HOI aHi3oTpomnii A, AKWii XapaKTepu3y€e BiIXMUICHHS
TEKCTYPH TipChKOI MOPOAX Bifl HAWOJIMXKIOTO OO HHO-
rO i30TPOMHOTO cepeaoBHIa. 3a JOMOMOIOIO IOTO
KoeilieHTa MOXHA TOPIBHITU aHi30TPOTIiI0 TIPYX-
HUX CEepemoBHUII pi3HOI cuMeTpii. BKa3iBHiI MoBepxHi
napaMeTpiB aHi30TPOIIii 300paxylOTh Y BUIJISI CTe-
peonpoeKIIiil i30/iHiNi. L9 moBepXxHs gae BUYEPIIHI
YSBJIEHHS TIPO MPOCTOPOBiI 3MiHUA MapaMeTPiB aHi30-
Tpomii 00’€MHMX TIpYKHUX XBWJIb 1 BimoOpaxye
BILUIMB Ha HUX CUMETpii.

ExcrieprMeHTaabHO BCTAHOBJIEHO, 1110 OLJIbIIICTh
JOCHiIXYBaHMUX 3pa3KiB € MPYXKHOAHi30TPOIMHUMMU.
KoeimieHT mpyXHOi aHi30TpOITii AH 3MiHIOETHCS Bif,
7,17 1o 13,62 %. Ocoba1BO CYTTEBO BILJIMBAE Ha KO-
edimieHT AH MPOCTOPOBUM 30ir HaNpsIMKiB Opi€H-
Tallil CTPYKTYpPHHUX €JIEMEHTIB, HacaMmIlepen KpucTa-
JiorpacdivHOI Opi€eHTAllii i opieHTalil 3epeH 3a (popMoIo
pa30M i3 OpieHTAlIi€I0 MiKPOTPIllIMH. AHI30TPOTIisT 10-
CJTIIKYBaHUX MOPiZ 3yMOBJIEHA TEKCTYPHUMM OCOOJIH -
BOCTSIMH, BITOPSIIKOBAHICTIO CTPYKTYPHO-MOPDOJIOTiY-
HOTO TapareHe3ucy, SKWAU  TPOSBISETBCI Y
CMYTacCTOCTi i JIIHIAHOCTI, 1110 TTOB’s13aHa 3i CILIOIIe-
HO-JIIH30MOMiOHUM PO3BUTKOM CMYTAaCTOCTI i CJaH-
IIOBATOCTi, OPiEHTYBaHHSIM ILIAPHIPiB i OCbOBUX IJIO-
IIMH JIHIKHUX CKJIaJOK Ta 3 Opi€EHTYBaHHSIM
MiHepaliB 3a ¢gopmoro i oymoBoro. Lls aHizoTpotis
YCKJIAMHIOETBCS  HAKJIAAEHOK  YMOPSAKOBAHOIO
MiKpOTPIiIIMHYBATICTIO, 1O CIPUYMHEHA CYYaCHUM
CTaHOM TipchKuX Topin [3, 4, 6, 9, 10—12].

3 omrany Ha mpyxHi crani C —0ocagoBUX IOPin
BonuHo-IloaiabCchbKoro perioHy, MoxHa TiATH BU-
CHOBKIB 1IOJIO CUMETPil IXHiX TEKCTYyp, IKa € poMOiU-
Hoto (9 C, ). Ilpu ubomy nesxi crani C,He3HAYHO
BiIPi3HAIOTBCS Bil HyJd. TeKCTypu HOCIiAXYBaHUX
3pa3KiB MOXHa BiTHECTHU A0 KiIacy IUTaHAIBHUX (aKy-
CTUYHO CJIAHITIOBATHX) ab0 aKCiaJIbHUX (aKyCTUIHO
nmiHiitHnx). [lomepeyHo-i30TpomHa anpoKcuMAalIis
MPY>XKHOI aHi30TPOITil OCaAOBUX MOPiJ € HAOIUXKEH-
HsAM. Bubip HaGnMXeHHS MPYy>XHOI CUMETpPil HakJIa-
Jla€ XXOPCTKi OOMEXEHHS Ha a3uMyTalbHi 3ajiex-
HOCTi BCiX 0€3 BHHSATKY MapaMeTpiB aHi30TpOIii
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00’€MHUX TIPYXKHUX XBWJIb, PO3ILIETUICHHS MOIepey-
HUX XBWJIb i MOJISIpU3aIiiiiHi eheKTH.

BucnoBgu. Po3po06iieHy aBTOMaTU30BaHY CUCTE-
My YMCEJIBHOTO aHajli3dy i Bisyamizamii maHnx Y3-Bu-
MipIOBaHb IMapaMeTpiB aHi30TPOMii IMBUAKOCTEN MO-
IIMPEHHS TIPYXHUX XBWJIb Y TipChbKUX IOpOAax
MOXHa BUKOPMCTOBYBATH JIJISI EKCTIIPEC-00POOKHU €KC-
MepUMEHTAIbHUX 3HaYyeHb (ha30BUX ILIBUIAKOCTEH
KBa3iIMO3IOBXKHIX V", “mBuakoi”’ Vi “nosixbHOI”
V , KBasinonepe4yHux XBWIb Ta TYCTUHU p MOPia KO-
JIEKTOPiB. PO3MIsSIHYTO TIpOTpaMHO-aJITOPUTMIiYHI 3a-
co01 aBTOMAaTU30BaHOI CUCTEMU YMCEJIBLHOIO aHaJlizy
i Bigyamizauii manux Y3-BuMipioBaHb ITapaMeTpiB
aHI30TPOITil IIBUIAKOCTEM TOIIMPEHHS TPYXKHUX
XBUJIb Yy TipCbKUX MOpOJAaX, SKi 3a0e3meuyroTh ypa-
XyBaHHS HEOJHOPiMHOCTI CKJIaday i OymoBU TEKCTYp
TiPCBKMX MOPIJ Ta 1X YIMOPSIKOBAHOCTI.

3a npyxxHumu craaumu C, TicKOBMKiB BonnHo-
[TominbChKOro pPErioHy BCTAHOBJIEHO, IO TPyXHa
CUMETpisl € poMOiYHOIO, a HE MOMNEPEYHO-i30TPOII-
Hot. JI7s1 TicKOBUKIB KOedillieHTH TIPYXHOI i aKy-
CTUYHOI aHi30Tpomii AH 3MiHIOIOTBCS B IIMPOKUX M€~
xax. IlokazaHo, IO IJ HUX TaKOX XapaKTepHi
SIBUIIA AKYCTUYHOTO JBOIIPOMEHE3ATIOMJICHHS, TTOJIS-
pu3anliiiHi e(eKTH i CUHTYJISIpHA TTOBEIiHKa BEKTOPiB
npyXHux 3MileHb U HaBKOJIO aKyCTUYHUX OCEM, SKi
He 306iraroThCs 3 HANpPSIMKaMU OCEW CUMETPil TEeK-
ctyp. OTpuMaHi pe3yabTaTH MalOTh BaXKJIMBE 3Ha-
YeHHS IS TTOOYIMOBU CEHMCMIYHUX MOIENEN peayb-
HUX T€OJIOTIYHUX CEPENOBUIIL.
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PaccMaTpuBaloTcst IpOrpaMMHO-aJITOPUTMUYECKUE CIIOCOOBI aBTOMATU3MPOBAHHOM CHCTEMbI YHCICHHOTO aHAIM3a TaH-
HBIX YJIBTPa3BYKOBBIX U3MEPEHUI MTapaMeTPOB aHW30TPOITMU CKOPOCTE B TOPHBIX TTOPOIAX JJIsT SKCIpecc-00paboTKH,
KOTOpBIe 00eCTIeUYMBAIOT YIET BIMSIHUS HEOTHOPOTHOCTE COCTaBa M CTPOSHUST TEKCTYP TOPHBIX TIOPOI ¥ UX YIIOPSIIO-
yeHHocTU. Onpe/eieHb! yIpyrue noctosiHHble C - necyaHuKoB BosbiHo-TlomonschKoro pailoHa, KOTophle CBUIETENb-
CTBYIOT O pOMOMYECKOM YIIPYTroil CAMMETPUM, a He MOMePeYyHO-N30TPONHOM. [ToyyeHHbIe pe3yIbTaThl aKTyalbHbI
IUTS TIOCTPOEHHUSI CEMCMUYECKUX MOJIeJIei peabHBIX TeOJIOTMYECKUX CPEl.

KiroueBbie cj10Ba: aBTOMaTU3MPOBaHHAs CHCTeMa, KOJUIEKTOP, TPEIIWHBI, YIETPAa3BYKOBbIE BOJHBI, YIIPYTHe ITOCTOSTH-

HBIC.

Yu.A. Onanko

AUTOMATED SYSTEM OF DATA MEASURING ANALYSIS OF ANISOTROPY IN ROCKS

60

Discussed here are program-algorithm methods for numerical analysis by an automated system of ultrasound measuring
parameters of anisotropy velocity in rocks for express-treatment, where the effect of heterogeneity of rocks composition
and texture as well as their ordering are taken into account. The elastic constants C of Volyno-Podolskiy region
sandstones are determined, suggesting that elastic symmetry is rhombic and not transversal-isotropic. The obtained results
are relevant for designing seismic models of a real geological environment.

Keywords: automated system, collector, cracks, ultrasound waves, elastic constants.
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