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CUHTETUYHE CEMCMIYHE MOAENIOBAHHSA BIOAKNAAIB OCAAOBOIO YOXJIA
KAPKIHITCbKOIO MPOrnHy

(PexomeHA08aHO YrieHOM pedaKyiliHoi Kosezii 3-pom ¢hiz.-mam. Hayk, npogp. I.T. [fpodaiieodoro)

Y mexxax mepumopii KapkiHimcbko20 npo2uHy eepxHbO- Ma HUXHbOKpelidoei eidknadu po32s1si0arombCsi sIK NepcriekmueHi onsi
nowykie syaneeodHie. Lli cmpamuzpaghiyHi moswi sueyeHi HeAocmamHbO, OCKIJIbKU, 8 Mexax mepumopii 0oclidxeHb, po3kpumi
nuwe OeKinbkoma ceepdsio8UHaMU.

Y po6omi po3ansiHymo acrniekmu nobydosu 2eosio2o-2eohizudHUX modersiell podosuuy 8yas1ee00HI8 ma OKpecsIeHO rnepcreKkmusy
iXHbO20 3acmocyeaHHs1 8 cy4yacHoMy 2eosio2opo3eidyeanbHomy npouyeci. Memoro po6omu € eu3Ha4yeHHsI OCHOBHUX HanpsiMKie no6by-
doeu moderni nepcrekmueHuUx 06'ekmie Hagpmu ma 2a3y mepumopii KapkiHimcbko2o npoauHy e mexax akeamopii YopHo2o Mopsi Ha
npuknadi cmpykmypu opdieguya. Ocobnueicmro cmpykmypu N'opdieguya € me, w0 eoHa He 6yna po3bypeHa, He 8U3Ha4YeHO MoMeH-
yitiHux NpPodyKmueHuUX xapaKmepucmuk roknadie.

HocnidxeHHs1 kpelidoeux eidknadie MemodaMu cuHMemMu4yHo20 celicMiYyHO20 MOOesIto8aHHSs nepedbavae MoXJ/lueicmb 8U3Ha4YeH-
Hs1 OCHOBHUX XapakKmepucmuk po3pi3y, Wo eriuearoms Ha celicMiyHe xeusiboge rosie. 3a GorNoMo20l0 CUHMEeMUYHO20 celicMi4HO20
ModesroeaHHs nid2omoesieHo celicMozeorsiozidHi Modesti cmpykmypu Fopdiesuya 3 pi3HUMU KOJTEKMOPCLKUMU eslacmueocmsiMu (no-
pucmicms, ¢proidoHacuyeHHs1). lTpoaHanizoeaHo pe3ysibmamu celicMidyHUx AocnidxeHb MUHynux pokie. lpoeedeHo aHani3 celicMo-
2eos102iYyHUX yMo8 Memodamu ma 3acobamu CUHMemMuU4YHO20 MOOesTI08aHHS celicMiYHUX OaHuX, a came — CrligcmasJsieHHs1 peaslbHO20
X8uJsIb08020 10J15, OMPUMaHOo20 8 pe3yJibmami Mosibo8uUX celicMopo38idysasibHUX pobim, 3 HA6OPOM CUHMeMUYHUX X8UJTbO8UX I10-
nig (y suansadi egpekmugHUX cuHMemu4YHUX modesiell), ompumMaHux y pesysnibmami celicMiYHO20 MOOesIH08aHHSI.

3a pesynbsmamamu MoOdesiro8aHHSI Ma iX NMOPI8HSIHHSIM 3 peaslbHUMU celicMiYHUMU GaHUMU 6CIMaHoBJ/1eHO, W0 CUHMemuYyHa Mo-
Oesib Ha sIKicCHOMY pieHi eidobpaxkac HeobXiOHi Napamempu xeusIbo08020 IoJIsA, 8IJIU8 Pi3HO20 8I0COMKOB020 3Ha4YeHHs1 mopucmocmi
ma c¢prroidoHacuveHHs1. Halibinbwe cnienadiHHs nposiensiembcsi y QuHaMiyHil nodi6Hocmi eidbuearoyux 2opuszoHmie. Ocobnueo ye

cmocyembcsl gidknadie HUXHBOI | 8epXHBOI Kpeliou.

Knro4doei cnoea: celicmiyHe ModesroeaHHs1, celicMO2e0s102i4HUl po3pi3, CUHMeMmMuYHe Xeusboee roisie.

BcTtyn Ta noctaHoBka npo6nemu. [MiBHIYHO-3axiaHUN
wenbd YopHoro mMopsi BXOAMTb A0 YMCra NepcrekTMBHUX
Had)TOrasoHOCHMX panoHiB. He3Baxaloun Ha 3Ha4YHy Kifb-
KiCTb npoBeAeHWX MOLLIYKOBO-PO3BiAyBanbHNX pPobBIT Ha
HadTy Ta ras y LbOMYy perioHi, BCe Lie 3anuwaroTbes cna-
6KO BMBYEHVMM MUTAHHSA PO3MNOBCIOMKEHHS Ta akymynsuii
NPOMMCIIOBMX CKyM4eHb BYrMeBOAHIB i, sk pesynbTaT, —
[OCTaTHbO HM3bKa peanisauis npomucrnoBoro HadToraso-
BOro MOTeHUjiany nopiBHAHO 3 iHLWMMW NPOMWUCIIOBUMU PO-
posuwamn. OcHOBHI nepcnekTuBm KapkiHiTCbKOro NporuHy
i MpryopHOoMOopcbko-KprMCbKoi HadhTora3aoHOCHOI obnacTi
B LiifloMy, NOB'A3aHi 3 NaneoreHOBUMW YTBOPEHHSAMMW, Npo-
Te AOCTaTHbO BWCOKWI BYrNMEBOAHEBWI MOTEHLUjian Xxapak-
TEPHUI ONSA BEPXbO- i HMKHLOKPENAOBMX Bigknagis, npo-
OYKTUBHICTb SIKMX 3aNnvLLAETbCsl MarioBMBYEHO. AK 3a3Ha-
YatoTb haxiBLi HadTorasoBoi NPOMMCIOBOCTI, Ha BinbLuoc-
Ti nnow, niBHiYHO-3axigHoro wenbgy YopHOro mopsi peko-
MEHAYETbCA BWKOHaHHSA nepeiHTepnpeTauii  CencMmiyHmX
npoginiB i3 3aCTOCYyBaHHAM Cy4aCHUX MeToAMK 0BpobKM i,
3a HeoOXigHOCTI, 3 BiANpaLlBaHHAM HOBWX A0AATKOBUX
CEeNCMiYHMX NpodifniB 3 MeTo MiaBULLIEHHS OeTanbHOCTI
CTPYKTYpHUX nobyzaos [1].

Mopoau paHHLOKPEWAOBOro BiKy B Mexax MiBHIYHO-
3axigHoro wernbdy YopHOro Mopsi y CnpusTIMBKUX YMOBaXx
MOKM L0 HE OOCHIMXYBanucs, a Ha MaTepUKOBIA YacTUHI —
nuuie Ha nooauHokmx nnowax. 3a gaHumu A.T. Boraeub
Ta iH. (1981), M.I. €sgowyka (1998), HKHBOKPEAOoBI Bia-
Knagu posrnagaroTbCs K OAWH 3 OCHOBHMX O6'ekTiB Ans
NpoBEeAEHHs MOLUYKOBO-PO3BiAyBarnbHMX POBIT y Mexax
wenbdy YopHoro mops [3]. MNMpoayKTUBHICTL AoBeAeHO
OypiHHSM y Mexax piBHUHHOrO Kpumy (pogoBuila TeTsHiB-
cbke 1 3axigHooKTsbpcbke razokoHaeHcaTHe, OKTsOpcbke
HadpToBE, NO OAHOMY MOKINady B HWXKHIA Ta BEpPXHIn Kpen-
4i), niBHiYHO-3axigHoMy NepenkaBkassi Ta Ha PyMyHCbKOMY
wenbdi YopHoro mops [2].

Y Mexax TepuTopii gocnigxkeHb BignpauboBaHo 2D
CelcMiYHi Npoini Ta BUKOHAHO iXHIO 0OpOoOKy i3 3acTocy-
BaHHAM Cy4YaCHWX nNporpamHuX npoaykTie. [poBedeHwn
aHania xapakTepHuWX OCODNMBOCTEN, HasBHWX MOMbOBUX
OaHux i pesynbTaTtiB 00pobkM MUHYNUX POKIB 3acBigyvB
MPUCYTHICTb Ha MNEPBUHHUX CelcMorpamax iHTEHCUBHMX
AndparoBaHnx, pesepbepauiiHnX Ta iHWWX perynspHux

xBUnb-3aBag. CnoctepiraetbCa 3HaYHMM (POH KpaTHUX,
YaCTKOBO KpaTHUX Ta perynsipHuUX xBunb-3aBag, sik Ha nep-
BMHHMX 3anucax, TaK i Ha anpiopHMX 4YacoBuX po3pisax.
Kpim TOro, xapakrep 3anucy Ha cencmorpamax, HaBiTb Yy
MeXax 0OHOro Npodinto, AOCUTb CYTTEBO 3MIHIOETHLCS, LLO
3acBigyye HasiBHICTb 3HaYHWX Bapiauin napameTpis XBUSb-
OBOrO Nofisi B lateparnbHUX HanpsiMkax.

Takun maTepian cnig BBaXatu 4OCUTb CKMNagHMM 3 TOY-
KM 30py oOnTuUMi3auii obpobku pi3HMX 3a XxapakTepom
CeNCMiYHMX  XBUNMbOBMX  MOMiB Ta  OOHO3HAYHOrO
po3B'A3aHHA reonoriyHnx 3agady. Tomy B npoueci BUKOHaH-
HA 00pobkM HeoOXxigHO BpaxoByBaTW BCi 3a3HauyeHi BULle
YUHHWKM Ta, Nopsag i3 TpaguuinHMMn npunomamm obpobkm
CENCMIYHUX AaHuX, BNpoBagXXyBaTW B NPaKTUKy pobiT HOBI
cyyacHi nigxoau Ta MeToanYHi po3pobku.

3acTtocyBaHHSA TpaguuiiHMX MeTOoAuK iHTepnpeTauii
CEeNCMiYHMX JaHuUX OOBIrMA Yac He [03BONAno 00'eéKTUBHO
OLHNTM B MOBHOMY OOCA3i pO3MoAin KONEeKTOPCbKMX Bria-
CTMBOCTEN  NEepCrneKkTUBHWX  iHTepBaniB  reonoriyHoro
po3pidy. PaHHi nigxoau, ki npaulooTb BUKMOYHO Ha
rpapieHtax 3miHn amnnityg (tuny NAK — nceegoakyctuy-
HWUIA KapoTax), po3rnsaalnTb XBUITbOBE MONe SK NeBHY Ma-
TemaTu4Hy TpaHcopMaHTy K gocuTb fobpe BMAINsAOTb
CTPYKTYPHY CKNaoBy reosioriyHoro pospisy. Haxanb, pe-
3ynbTatM MaTemMaTuyHoi TpaHcdopmadii amnnityg 6es
ypaxyBaHHA ganux OC (reodisanyHi gocnimkeHHs cBepa-
NOBWH), HE MOXYTb ByTW BUKOPUCTaHI AN KiNbKiCHOro npo-
rHO3y BMacTMBOCTEN reonoriYHoro pospisy. MNMpuynHowo To-
My € BIACYTHICTb MOXNMBOCTI KanibpyBaHHS CeNCMIYHOI
cknaposoi Ta aaHux FAC. CyyacHi TexHonorii aHanisy reo-
noro-reoqisanyHoi iHdopmauii 403BONATb, 3 MEBHOK Ya-
CTKOKO WMMOBIPHOCTi, KOMMMEKCHO OLiHIOBaTXU napamMeTpu
reornoriyHoro cepefosuilia B NMOBHOMY 06cs3i HaBiTb 6e3
BMKOPUCTaHHS AaHWX TPMBMUMIPHOI CEMCMOpPO3BIAKN.

PospaxyHok Ta nobygoBa CUMHTETUYHUX XBUIbOBUX MO-
niB po3rnagaeTbCs K iIHCTPYMEHT 3B'A3KY MK peanbHUMMU
reodisanyHMMM gaHuMmy Ta "poboyoto” reonorivyHo Moaen-
no. Ha ocHoBi NoGyA0OBaHNX CUHTETUYHUX MOZENEeR MOX-
NMBO OTPMMYBaTK JOAATKOBY CEMCMiYHy iHopmalito, ska
[03BONSE NpoaHaniayBaTy reofloriyHy Mogernb nig pisHuMu
KyTamu ornsgy.

Mixx neTpodisanyHMMM 0cobnMBOCTAMM pO3pi3y Ta KiHe-
MaTUYHO-AUHAMIYHMMUN XapaKTEPUCTUKAMWN XBUIb iCHYIOTb
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TiCHi 3B'sI3KKM, OOCHIMKEHHA SIKMX [0O3BONSIE BM3HAYUTK Ta
0o0rpyHTYBaTV BMAcTMBOCTI Nopig 3a OaHUMWU CEeNCMIYHUX
CMoCTepeXeHb i OUIHUTM BMMOTM Ansi OOpOGKM OaHWX.
3B'A30K MiX MapameTpamMu cepefoBuia Ta 0COGMMBOCTS-
MU XBWUSIbOBOIO MOJIS 3AINCHIOETBCS LUMAXOM PO3B'A3aHHS
npsMoi 3agadvi, Konu 3adalTbCs BNAcTUMBOCTI CepenoBu-
Lia, NONOXEHHS DKepen Ta NpuiMadie, XxapakTepuCcTUKKN Ta
napameTpu CENCMIYHUX XBUIb.

AHani3 nonepegHix gocnigxeHb i ny6nikauin. Cen-
CMiYHEe MOLEIBAHHSA € BaXXMMBOK CKMNagoBoOK npu obpo-
Oui, HeobXigHOK CKNagoBOK YACTMHOK NpoLecy iHTepnpe-
Tauii Ta ogHUM 3 HanBiNbl MOTY>XHUX 3acObiB BUBYEHHS
BNACTUBOCTEN T[EOMOMNYHOrO pPo3pidy, MaKCMManbHO Ha-
OnmxeHoro 4o peanbHOro reonorivHoro cepefoBuLLa.

Peanisauis npouecy cercMiYHOro MoaentoBaHHs Ha pi-
BHi FOTOBUX MaTemMaTU4HUX MPOAYKTIB [O3BOMSIE BMpoOBa-
OXyBaTW MOro B MpakTUYHY HayKOBO-AOCMHiAHY Ta BMPOO-
HWYY AisnbHicTb. Baromi pesynbTati B ranysi mogentoBaH-
HS CelCMiYHMX nonie nos'asaHi 3 npausamu: 3.B. MopHska,
O.C. KocTttokeBnya, HO.K. TankiHa, H.A. MapmaneBcbkoro,

lO.B. PoraHoBa, B.l. TynbumHcbkoro, A.A. LleB4eHko,
I.KO. Xpomosoi, T. XKapHikoBa, M. ®ykyxapa, . Kpayknica,
I.J1. CocbpoHoBa, [".H. loroHeHkoBa, A.T. TuweHka,
M.M. KysbmeHka, B.O. Unbynbcekoro, [I.T. Mpopansoaw,
M.I. Puckina, K.B. CokyniHa, J1.0. YcneHcbKoi,
AB. WnnnbmaH, C.1HO. WyTtbko, G. Mavko, T. Mukeriji,
J. Dvorkin Ta iH. [4, 6, 7, 8, 9].

Buknap ocHoBHoro martepiany. [ns iHTepnpeTtadii
UiHHICTb NpeAcTaBnsie He MoAernb, L0 HECKIHYEHHO Ha-
OnvxeHa OO peanbHOro cepefoBuLLia, a MOAENb, sika Npu-
JaTHa Ons po3B'A3aHHA KOHKPETHUX CEeNCMOreonoriyHnx
3afau, Wo Bigobpaxae TiNbku Ti eNeMeHTN peanbHUX reo-
NOriYHUX CcepefoBuL, sIKi AOCTaTHbO MOBHO MOSICHIOIOTh
0CcobBNMBOCTI CcrnocTepexyBaHWX B €KCMEePUMEHTI XBUIbO-
BMX MoniB. Y pe3ynbTaTi BUHWKAeE HeoOXiaHICTb NobynoBu
MakCcMMarnbHO MPOCTUX MoAenen, siki, 3 ogHoro Goky, Ao-
3BOMSAOTb PO3B'A3yBaTU MOCTaBreHi 3adadi, a 3 iHWOoro,
BMKOHATW PO3paxyHKW XBMIbOBKX MOMiB, WO B HaWbinbLLIO-
My HabNWXKEeHHI BiANOBigaloTb CrocTepeXxeHoMy nosto [5].

r Vo

Puc. 1. TmMbuHHa cericMoreonoriyHa moaenb CTpykTypu lopaieBuya

3acTocyBaHHs cydacHux 3acobiB mogentoBaHHsi (Tesseral
2D, komnanii Tesseral Technologies) fae MOXNMBICTb BUKO-
pVCTOBYBaTU Malke BCIO HasiBHY reororo-reodiavnyny iHgo-
pmaLiio, BKIMYAOUM CKIMadHi CXeMU CecMiYHUX criocTepe-
XeHb, rpynyBaHHsA Jkepen 30ymKeHHs Ta npuiimMadis.

Bnbip 06'ekTy MOOenoBaHHS BU3HAYAETLCH, BUXOOAUN
3 OUiHKW reonoriyHoi cuTyauii AocnigxXyBaHOi TepuTopii,
NepcrnekTMBHOCTI 3 TOYKM 30py HAsABHOCTI MOKNaziB
BYrNeBOAHIB, reoMeTpii OKpemMux nnacTiB, po3noginy
NPYXXHUX i FYCTUHHMX BNAacTUBOCTEMN.

3 METO BMBYEHHS TakUX TOBLY BBEOAEHO MOHATTS
eheKTMBHOI CUHTETUYHOI Mopeni sk Moamdikauii TOHKoLapy-
BaTOro cepefoBula, WO MIiCTUTb  MiHIManbHy  KinbKiCTb
HeoaHOPIOHOCTEW, e XBUMbOBE MOre 3 3a4aHoK TOYHICTIO
cniBnagae 3 mMorem, $Ke 3reHepoBaHe Yy  BUXIOHOMY
cepefoBuLLi. AHanmi3yeTbCA 3B'A30K MapameTpiB edeKTUBHOI
MoZeni Ta XapaKTepuUCTUK CEMCMIYHOrO 3anuncy, SIKUA MOSICHIOE
LUNSIX NiABULLIEHHS AeTarbHOCTI PO34NEHyBaHHs po3piay.

MopentoBaHHS XBWMbLOBOrO MOMsS MOXE MpOBOAUTUCS
METOAOM MPYXHOI Ta akyCTU4YHOI MoAeni cknagHonobyno-
BaHOro cepegoBuia. MNMporpamMHMIn NakeT 4O3BONSIE po3pa-
XOBYBaTU Pi3Hi XBUbOBI ehekTn. CUHTETUYHWUIA XBUITbOBUN

po3pi3 MOPIBHIOETLCS 3i CMNOCTEPEXEHUMU OAHUMW, MpU
LbOMY MNepeBipseTbCa AiCHA HasBHICTbL TOPU3OHTIB Ta
iHLIMX 0cobnuMBoOCTel reonoro-reodianyHoi mogeni. Y cuc-
TeMi BUKOPUCTOBYIOTLCS Taki AaHi:

1) CencmoreonorivHini pospia — maclitaboBaHuin po3pis
3 ropM3oHTamu, nnactamu Ta ix isn4HMMU BNacTUBOCTS-
MU: @) LUBUAKOCTI (MOB3ZO0BXHI, nonepeyHi); 6) ryctuHa;

2) YacoBuii po3pi3: a) nepBUHHWUIA; 6) MirpoBaHUin cen-
CMiYHMIN PO3Pi3;

3) PosTaluyBaHHs ceicmivyHoro npodpinto (npodinie) Ta
cucTema crnocTtepexeHb (MyHKTW 30yaKeHb, po3TallyBaHHS
cencmonpuiMadis).

Ha npaktuui npy BUKOHaHHI TECTyBaHHA Ta pO3pobku
rpadie 06pobkM CENCMIYHUX AaHUX, OOCUTb 4YacTO BUHU-
KalTb HEOAHO3HauHi cuTyauii y NPUAHATTI pilleHb Npo
[OOUINbHICTE 3aCTOCYBaHHS TUX YW iHWKX npoueayp, abo
YTOYHEHHS MapaMeTpiB LMX npoueayp i3 ypaxyBaHHAM
cneumadikm KOHKpeTHUX celcmivHux faHux [8]. Baromum
YMHHWKOM Y MPUAHATTI TakUX pilleHb, HA OYMKY aBTopa, €
BMKOPUCTaHHS pe3ynbTaTiB MOAENOBaHHA XBUMbOBUX MO-
niB, po3paxoBaHWX BIAHOCHO 3afaHOi CercMOreonoriyHol
mMozeni cepegoBuLla.



~ 46 ~ BICHUK

KuiBcbkoro HauioHanbHoro yHisepcurerty imeHi Tapaca LleBuyeHka

ISSN 1728-3817

L L T TR TAT

L L L T AT

PRRRRRRRRNN AN RN NN RN A idaiiiiidnnennnnne

R T TL L LR L L LR AR LA LTSI Tt

BORRRR AR RN RN n i banannnnns

Biiiiionannnn

= e
Puc. 2. CuHTeTUYHI cercmiuHi Moaeni 3 peanisauissmmn BigHOCHO 3MiHK nopucTtocTi — 8%, 13%, 17%:
a — MirpoBaHuin YacoBUiA PO3pi3 peanbHUX AaHuX; 6, B — MirpoBaHWn CUHTETUYHMIA PO3pi3, 8% nopucTocTi, BiANOBIAHO,
[ — raso- Ta B — BogOHacUYeHHS; T, 4 — MirpoBaHWin CUHTETUYHUI po3pi3, 13%, BianoBiaHoO, M — raso- Ta B — BoAOHACUYEHHS;
e, € — MirpoBaHuUii CUHTETUYHUIA po3pi3, 17%, BianosigHo, I — raso- Ta B — BogoHacn4eHHs

MobynoBa CUHTETUYHUX CENCMIYHUX Mogenen
cTpykTypu lNopaieBuya. Y poboTi HaBegeHo pesynbTaTtu
MOLEIIOBAHHSA CUMHTETUYHMX CelcMorpam, po3paxoBaHMX
nporpamMmHummn 3acobamm cuctemum Tesseral Ha 6a3i peanb-
HOro cencMiyHoro npoqinto cTpykTypu [opaiesuya. Pe-
3ynbTaT¥ MOAENIOBAHHA MOXYTb OyTW BMKOpWUCTaHi npu
dopmyBaHHi AeTanbHoro rpady o6pobku Ha peanbHWMX
CeNCMiYHMX maTepianax.

Ha ocHOBI LWBMAKICHUX 3aneXHOCTeln NiaroToBrneHo cu-
HTETUYHY reonoriyHy mogenb (puc. 1) Ha npuknagi CTpyk-
Typu [opgieBnya Ans CUHTETUYHONO CEWCMIYHOro Mope-
NOBaHHA Anst noganbLuoi nobyaoBu eeKkTUBHOI cerncMo-
reosioriYyHOT Mofeni 3 METOK BM3HAYEHHS KONEKTOPCbKUX
BNacTMBOCTEN. 3Ha4YeHHs1 MOPUCTOCTI B Mexax Bigknaais

HWXHBOI | BepxHbOi Kpenan KapkKiHITCbkoro nporuHy, 3a
CBEPAJIOBMHHUMW OAaHUMW, KonuBarTbea Big 8% — rpaHu-
YHe 3Ha4YeHHs1 MOPUCTOCTI ANsA konekTtopa, Ao 17% — mak-
cvMmanbHi 3HaveHHsa. Mogeni 6ynu nobynoBaHi 3i 3Ha4eH-
HAMK nopucTtocTi 8%, 13% Ta 17% ans Toro, Wwobu nopie-
HIOIOYM Ha SAKICHOMY PiBHI 3 pearnbHWM pPO3pi3oM, MOXHa
Oyno BU3HAYUTK, 3 SIKUM 3HAYEHHSIMU NMOPUCTOCTI NPUCYTHI
KONeKTopu B AAHOMY CeNcMiYHOMY po3pisi (puc. 2).

OCHOBHI acnekTn 3aCTOCYBaHHS CEMCMIYHOrO Moaento-
BaHHS MEpPCNeKTUBHUX CTPYKTYP MiBHIYHO-3axigHOro Lie-
nbcy HYopHoro mops:

1) 3miHa CelCMiYHMX i reonoriYHnUX XxapakTepUCTMK pos-
pi3y no natepani;
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2) MogentoBaHHS XBUNbOBOrO MOMsi B yMOBax cknag-
HoMoOyaAoOBaHMX POAOBULL BYrMEBOOHIB 3 HEOOCTATHLOK
po30ypeHicTio TepuTopii ANs npoBeAeHHs TpaauuinHuX
MeTOoAiB NoLWyKy HadT Ta rasy;

3) NiTonoro-WwBMAKICHI  JOCNIOXEHHST  NEePCNEeKTUBHUX
(kpengoBux) BigkNagdiB — AalTb MOXMUBICTb BU3HAYUTU
NPOCTOPOBUIA PO3BUTOK NMOTEHLIMHNX NOPIA-KONEKTOPIB;

4) BusiBneHHsi 3B's13KiB Midk CTPYKTYPHUMM efleMEHTaMMU,
BCTAHOBNEHHSA KOpensuii WBMAKICHUX NapaMeTpiB oTpumMa-
HOro po3pisy i HaPTOra3oHOCHNX KONEKTOPIB.

3a JoNoOMOro NOBHOXBUIILOBOrO MOAEMOBAHHS, 34i-
CHEHHS! SIKOrO MOXIMBE Y MporpamHoMy npoaykTi Tesseral
2D, 6yno otpumaHo 8 mopgenen cTpyktypu [opaieBnya
TepuTopii KapkiHiTcbkoro nporuHy (puc. 2).

HocnigXeHHs NnpoBOAMNOCS METOAOM aKyCTUYHOro MO-
AentoBaHHs. BnactmMBocTi cepefoBulla 3a4alnTbCs ABOMA
napameTpamM — LUBUAKICTIO PO3MOBCHOKEHHSI MPYXHUX
XBUINb V=V(X1,X3) i FyCTUHOIO p(X1,X3) [10].

[ns pospaxyHKy CUHTETMYHOI Mogeni i3 noganbLivm
aHani3om cniBnagiHHA Ha SKICHOMY PiBHi 3 peanbHUM Celc-
MiYHMM pO3pi3oM, Byno BM3HAYEHO Taki mapameTpamu Ons
NPOAYKTMBHUX FOPU3OHTIB HKHBOT Ta BEPXHbLOI Kpenau:

1) MpyxHi napamempu. [1ns BEpXHbOi YaCTUHU PO3pi3y
XapakTepHi HU3bKi 3HaveHHs wsuakocten: 2000-3000 m/c
(oniroueH — HWXHIN eoueH); 3100-4500 m/c (BepxHivi naneo-
LeH — HWXKHI naneoueH); 4500-5000 m/c (BEpXHS Ta HWDKHSA
Kpeviga). BuaHaueHo cniBBIOHOLWIEHHS LUBUAKOCTEN MOLUM-
PEeHHS NOB3AOBXHIX i nonepeyHux xsuns Vp/Vs;

2) Konekmopceki enacmugocmi. 'yCTMHa BU3HayeHa
3a [J0MOMOrow BMPOOHMYOI niTepaTypu Ta MNONMacToBMX
po3paxyHkiB 3a piBHAHHAM [FapgHepa 3 koediuieHTom 0,23.
3HaYeHHA ryCTMHU MeHW AndpepeHuinoBaHi: Ana nnacTis
IMWH XapakTepHi 3Ha4YeHHs ryctuHm 1800-2200 Kr/M>, BanHsi-
KOBI NfiacTu MaroTb rycTuHy B cepeaHbomy 2300-2600 riem®;

3) F’eomempuyHi napamempu. [NbBuHa 3ansraHHs
nnacTiB, X NOTYXHOCTI, KyTW MaiHHsA, NpUypoYeHiCTb A0
TEKTOHIYHWNX MOPYLUEHb — Lii XapaKTEPUCTUKN BU3HAYEHO Ha

———
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OCHOBI aHanisy ctpaturpadiyHux BiAMITOK CBEPANOBUHHNX
OaHuX, rMmubuHHUX po3spisiB. ToBWwuHK: Big 58 M (BepxHin
naneoueH) go 1100 m (HWxHA Kperga);

4) Cmpamuezpadgbis (i meKmoHika: HWKHbOKPENO0BUIN
KOMMJSIEKC — aprifiTh, BEPXHA YaCcTUHa — IMIMHUCTI Mepreni
anbbcKoro spycy; BEpPXHbOKPEWAOBUIA KOMMMEKC — nepe-
BaXXHO, kapboHaTu, TepureHHo-kapboHaTHI Bigknaau; rpa-
GeHonodibHa CTpyKTypa paHHbOI Kpenau BHYTPILLIHbOKOH-
TUHEeHTanbHoro pudTa. JlokanbHi NQHATTA NpeacTaBneHi
NPMPO3NOMHMMUN BpaxiaHTMKMNIHaNbLHUMK cknagkamm, cdo-
PMOBaHUMU B KPEWOOBO-€OLEHOBUX BigKMagax 3 Makcu-
ManbHUMK amnmliTygamu.

5) 3miHHi nempoghizuvHi napamempu. Taki napame-
TpW 3aCTOCOBYBanucs Ans BiAKnagiB HAXHLOI Ta BEPXHLOT
Kpenau: 3HadeHHst nopuctocTi konektopa 8% (dntoig —
BOAO-, razoHacudeHun), 13 % (dnioig — Bogo-, rasoHacu-
YeHuw) i 17 % (dntoig — Bogo-, rasoHacuyeHun). na su-
KOHaHHSA BCiX HEOOXigHNX YyMOB ANst OTPUMaHHSA HanbinbLw
HabnwmxkeHoi 0O pearnbHOro cepenosuvwa mogeni dyno Bu-
KOpWUCTaHO TakKi BXigHi AaHi:

e 2D cencMmiyHi gaHi, B TOMy 4YuChi 1 XapakTepucTuka
curHany, WO BM3HAYEHUA Ha  OCHOBI  pearnbHOro
cencmiyHoro xennbosoro nons 2D npodinis (puc. 3);

e CTPYKTYPHO-TEKTOHIYHI NobynoBu TepuTtopii, e pos-
TalloBaHWi 06'EKT AOCNIMKEHHS;

e 3anexHicTb "4yac-rnnmouHa";

¢ KpunBi akyCTM4YHOro KapoTaxy.

AHanisyoum MirpoBaHi CUHTETUYHI CEMCMiYHI faHi Ta
NOPIBHIOIOYM iX 3 pearnbHUM CEACMIYHMM PO3Pi3OoM, MOXHa
ckasaTu, WO HalKpalle CniBBigHOLWEHHSA (Ha siKiCHOMY Bi-
3yanbHOMY piBHi) oTpMManu MirpoBaHi pesynbTatu Mope-
NOBaHHS 3i 3HaYeHHsM nopuctocTi 8%. Haxanb, ouiHuTK
BMNMIMB HAaCU4YeHHS Ha OaHin cTafil MoaentoBaHHS He BAa-
noca. Hanbinble cniBnagiHHs BUSABMSAETLCA Y AMHAMIYHIN
nogibHocTi Bigbusatoumx ropusoHTie. OcobnmBeo Le CcTocy-
€TbCA BiAKNaAiB HUKHBOI Ta BEPXHLOI Kpenau.

6),

Naear 0
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Puc. 3. Xapaktepuctuka curHany:
a — cpopma curHany, BensneT; 6 — yactoTa

BucHoBku. MNMobynoBaHo edeKTUBHY CUHTETUYHY MO-
Oenb oniroueH-naneoLeHoBMX Ta KpengoBux Bigknagis
rasokoHgeHcaTtHoro (I'K) pogosuwa lMNoniymHa Ta nepcnek-
TUBHOI CTPYKTYypw MopaieBunya.

lMpoBegeHo aHamia cemcMoreonoriyHMx ymoB MeTofa-
MU Ta 3acob6aMn CUHTETUYHOrO MOAENOBAHHSA CENCMIYHMX
OaHuX, a came — CrMiBCTaBMNEHHSIM pearibHOro XBUITbOBOIO
nonsi, oTpUMaHOro B pe3yrnbTaTi MONbOBUMX CEACMOPO3Bi-
ayBanbHUX pobiT, 3 HAGOPOM CUHTETUYHUX XBUITbOBUX MO-
nis (y Burnagi epekTMBHNX CUHTETUYHUX MOAENeNn), oTpu-
MaHuX y pesynbTaTi CEMCMIYHOro MOAENtOBaHHS.

Ha 6asi WBMAKiICHNX XapaKTepucTuk nodyaoBaHoO cen-
CMoreororiyHy mogens dparmeHTa cTpykTypu ropaiesnya.
3mofenboBaHe CUMHTETUYHE XBWUIMbOBE MOfe BigoOpaxae
OCHOBHi acnekTy 3MmiHM NITONOriYHNUX BAAcTUBOCTEN Mnopig,
AKi BMpaXKeHi 3a AONOMOroK 3MiHW LUBUOKOCTEN NOLUMPEH-
HS NPY>XHUX XBUIb | NYCTUHW Tipcbkux nopig. MNoganbini
PO3BUTOK OOCMiAXeHb BiAKnagiB Kpenan aBsTop NoB'sA3ye i3

nobynoBot 06'emMHOI Mogeni 06'ekTy Ta MPOrHO30M KOmnek-
TOPCbKMX BNAaCTUBOCTEN.
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SEDIMENTARY COVER OF KARKINITSKA DEPRESSION: SYNTHETIC SEISMIC MODELLING

The Upper and Lower Cretaceous sediments within Karkinitska depression are considered to be prospective for hydrocarbons. However, these
stratigraphic thicknesses remain insufficiently explored, for only a few wells have been disclosed within the study area.

This paper considers some aspects of building geological and geophysical models of hydrocarbon deposits and provides a perspective on
their use in the modern exploration process. The aim of this study is to determine the ways of building the model for oil and gas-bearing deposits
within Karkinitska depression in the Black Sea, in the case of the Gordievich structure. The singularity of the Gordievich structure is in the fact that
there have been drilled no wells to evaluate the potential production of the deposits. The exploration for the Cretaceous sediments in the cut aided
by synthetic seismic modeling allows for determining their properties that affect the seismic wave field.

Synthetic seismic modeling helps to prepare seismic models of the Gordievich structure, which bears different reservoir properties (porosity,
fluid saturation). The paper covers the findings in seismic surveys over the previous years.

There have been analyzed seismic and geological environment based on synthetic modeling of seismic data — namely, on comparing a real
wave field resulting from seismic acquisition with a set of synthetic wave fields (in the form of effective synthetic models) derived from seismic
modeling.

Comparing simulation data with real seismic data reveals that a synthetic model qualitatively reflects the parameters necessary for the wave
field and the effects of dependencies between the cut heterogeneous porosity and fluid saturation. A dynamic similarity of the reflecting horizons is
most concurrent for the Lower and Upper Cretaceous layers.

Keywords: seismic modeling, seismogeological cut, synthetic wave field.
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CUHTETUYECKOE CEACMWYECKOE MOOENUPOBAHUE
OTNOXEHMN OCALOYHOIO YEXJIA KAPKUHUTCKOIO NMPOIrMBA

B npedenax meppumopuu KapkuHumckoz2o npozuba eepxHe- U HUXHeMesl08ble OMIIOKEHUS] paccCMampuearomcesi Kak nepcriekmueHbie ons
nouckoe yanesodopodos. [laHHble cmpamuzpaghudeckue monuju HeAocmamo4HO U3y4eHbl, MOCKOJIbKY 8 npedesiax meppumopuu uccnedosaHud,
PacKpbIMbI TUWB HECKOIbKUMU CK8)XXUHaMU.

B pabome paccMompeHb! acrnekmbl MOCMPOEHUsT 2e0J1020-2e0¢hu3udecKux modesieli Mecmopox0eHul ya2/1e8000p0008 U 04ep4eHa Nnepcrek-
muea ux npumMeHeHuUs1 8 COBPEMEHHOM 2eosio2opa3eedoyHom npoyecce. Llenbto daHHOU pabombl sienisiemcsi onpedesieHUe OCHOBHbLIX HarnpaeJie-
Hull nocmpoeHusi Modesnu nepcrekmueHbix o6bLekmoe Hegpbmu u 2aza meppumopuu KapkuHumckozo npozuba e npedenax akeamopuu YepHozo
Mopsi Ha npumMepe cmpykmypbi Fopduesuya. Ocob6eHHOocmbI0 cmpykmypbi [opOuesuya siesisemcsi Mo, YmMo oHa He 6bina pa3bypeHa, He onpede-
J1eHbl TOMeHYuanbHble NepcrekmueHble Xapakmepucmuku 3anexeu.

HccnedoeaHue menoebix omoxeHuli Memodamu CUHMeEeMUYecKo20 celicMuyecko2o ModesniuposaHus npedycmMampueaem 803MOXHOCMb Of-
pedesieHUs1 OCHOBHbIX XapaKmepucmMuK paspesa, eusilouux Ha celicMu4yeckoe 80sIHogoe fose. C MoMowb0 CUHMEeMUYecKo20 celicMUYeCKo20
modenuposaHusi Nod2omosJieHbl celicMozeosiozudyeckue modenu cmpykmypbl opduesuya ¢ pa3/lu4HbIMU KOJIIIEKMOPCKUMU ceolicmeamu (no-
pucmocms, ¢hroudoHacsiuwjeHue). lpoaHanu3zupoeaHsbl pe3ynbmamsl celicMudecKkux uccrnedoeaHuli npownbix sem. [lpoeedeH aHanu3 celicMo-
2eonozudeckux ycnosuii Memodamu u cpedcmeaMu CUHMemMuU4Yecko2o mModenuposaHusi celicMUYecKUX OaHHbIX, @ UMEHHO — COMocmassieHuemM
peasibHo20 80JIHO8020 M0JIsl, MOJIy4EHHO20 & pe3y/ibmame rnoseeabix celicMopa3eedoyHbix pa6om, c HA6OPOM CUHMEMUYECKUX 80JTHOBbIX rnosnel
(e sude aghgpekmueHbIX cCUHMemu4eckux modesnel), Nosy4eHHbIX 8 pe3ysibmame celicMU4ecKo20 MOOesTuUpPO8aHUs.

Mo pe3ynbmamam MoOeslupo8aHuUsl U UX CPaBHEHUIO C peaslbHbIMU celicMuYecKuUMu aHHbIMU YCMaHOB/IeHO, YMO CUHMemuyeckasi Mooesb Ha
KayecmeeHHOM ypoeHe ompaxaem Heob6xoduMble napamempb! 80JIHO8020 [10JIsl, 8/IUSHUE Pa3/Iu4HO20 MPOYEHMHO20 3HaYeHUs1 nopucmocmu u
¢nroudoHacbiuweHust. Haubonbwee coenadeHue nposienssemcsi 8 AuHaMu4yeckoM cxodcmee ompaxaroujux 2opuzoHmos. Ocob6eHHoO amo kacaemcsi
omIoxeHuUll HUXHe20 U 8epxHe20 Mena.

Knrouyeenle cnoea: celicmu4deckoe modenupoeaHue, celicMo2eosi02udecKull pa3pes, CUHMemu4ecKoe 80JIHO80¢€ oJie.





