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HaBepeHO 0COOAMBOCTI Ta pe3yAbTaTH iHTEpPIpeTallil AQHUX reo(i3UUHUX AOCAIAKEHB CBEPA-
AOBHH (@aKyCTUYHHUU KapOTa’k, raMMa-raMMa KapoTak, HEMTPOH-HEUTPOHHUHM KapoTaiK, CIIEKT-
ParbHUM raMMa-KapoTaK, eAeKTPUYHI Ta aKycTu4Hi ckaHepu FMI/DSI) 3a BUBUeHHS KOAEKTOPIB
KpucTtaniu"oro dyHpamMeHTy poposuilia bianit Turp (LlerTparbHe ckaeninHsg). LinboBrMU napa-
MeTpaMU BUBUEHHS € IIOPUCTICTh (IyCTOTHICTB), IPOHUKHICTD i MOP(OAOTiuHI XapaKTepUCTUKHI

TPILINUH.

Special features and results of geophysical data interpretation of the bore holes (acoustic
logging, gamma-gamma logging, neutron-neutron logging, spectral gamma-logging, electric and
acoustic scanners FMI/DSI) have been given while studying crystal basement collectors of the
White Tiger deposit (the Central Dome). Target parameters of the studies are porosity (voidage),
permeability and morphologic characteristics of fissures.

Beeapenue. Mectoposkaennie bearrit Turp pas-
pabaTeIBaeTCs Ha IIO3AHEN CTaAMH, KOTOPasl Xapak-
TEePU3yeTCs CHIKeHNEeM AOOBIYM U BEICOKOM 00-
BOAHEHHOCTEIO. Ha yHAaMeHT IpoOypeHo OKOo-
A0 150 cKBaskKUH, KOTOpPhIE AQIOT 85 % oO6I11ielt Ao-
Obrun HedpTU. ITO3TOMY GKTyaAbHO BHIIBACHUE U
U3y4eHUe HOBLIX Pe3epBYapOB B KPUCTAAUUEC-
KOM (DyHAAMEHTE.

M3yueHne XapaKTePUCTUK TAKUX KOAEKTOPOB
MeTOAAMU reo(pU3UUECKUX UCCAEAOBAHUU CKBa-
xxuH (ITIC) cTarKuBaeTcs ¢ PIAOM CAOKHOCTEN,
KOTOpPBIE CBSI3aHBI C HEOAHOPOAHOCTBIO PE3ePBY-
apa, CAOJKHOM CTPYKTYPOM ITyCTOTHOTO IIPOCTPAH-
CTB&, MHOTOKOMIIOHEHTHBIM COCTaBOM TBEPAOH (ha-
3bl ¥ HUBKHMMM 3HaUEHUSIMU (PUABTPAIIMOHHO-eM-
KocTHBIX cBoMcTB (DEC). B HacTos11Iel cTaThe IIpea:
CTaBAEHBI Pe3YAbTAThl U3YUeHUsI CBOMCTB I'PaHU-
TOUAHBIX KOAMEeKTOpoB beaoro Turpa Tpapunon-
upIMu MeTopaMu ['MIC, a TaksKe AOCTAaTOYHO HO-
BBIMU MeTOA@MU dAeKTpruueckoro (FMI) u akycTtu-
yeckoro (DSI) ckanupoBanus. CrielTuarbHO pac-
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CMOTpeHa BaykHas 3apada [ Hryen, Vcaes, 2011]
— OIleHKa IPOHUIIAEMOCTH TPEIIUHHBIX KOAAEK-
TOPOB U IIPUBEAEHBI PE3YALTATHL €€ PelleHus.
Crparturpacus u He(pTera30HOCHOCTb U3Y-
4aeMoro o0bekra. KuelyaoHICKasa BIIapMHa pac-
IIPOCTPAHAETCS BAOAB IT0Oepeskbsa FOxHOro Bret-
HaMa, BBIXOAS 3allaAHOM YacThIO Ha Cylry (puc. 1).
AnvHa BriapuHb! 450—500 kv, mmuprHa 75—100 KM.
MOIITHOCTE KaMHO30MCKUX OCAAKOB BO BIIAAMHE AO-
cturaeT 6—8 kM. B mpepenrax KelyAaOHTCKOM BIia-
AUHEI BEIAeATIOTCA LleHTparbHO-KBIyAOHTCKadA 1
IOxHO-KBIYAOHTCKasA MyABABL, KOTOPBIE PA3AEAs-
1orcda LlenTparbHbM nopHSTHEM. B peaenax LlenT-
PAABHOTO TIOAHATHS C FOr0-3allapa Ha CEBEPO-BO-
CTOK ITIPOCAEKMBAETCS PSIA IIOAOKUTEABHBIX CTPYK-
Typ, cpeau KoTopbix Hom-Hom, Apakon (Rong), be-
Aett Turp (Bach Ho), 3aps (Rang Dong) u ap.
l'eonornueckuut paspes MecTopoxxpeHus be-
ABIY TUTD, BCKPBITHIN CKBaXKMHAMU, TPEACTABAEH
AOKAMHO30MCKUMU KPUCTAAMUYECKUMU IIOPOAGMU
dbyHAAMEHTA U IPEUMYIIeCTBEHHO TEPPUTEHHBIMU
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Puc. 1. IloroxeHue MecTtopokpeHus: beavii Turp Ha 0630pHON cxeMe KBIyAOTCKOM BIIAAWHBL
(Cuu Long Basin).

IIOPOA@MHU OCAAOUHOTO YyexAa. CyMMapHas TOAIIH-
Ha BCKPBITBIX 0Opa3oBaHul (DyHAGMEHTA 110 Bep-
TuKaAu pocturaet 1990 M, ocapOuHOTO Yexra —
4740 m.

dyHpameHT Beaoro Turpa mpeacraBaser co-
0011 ropCTOOOPAa3HBIN OATOAUT CAOKHOTO CTpPOe-
Hus, pazMmepom 30 X 6—8 kM. BaToAauT cocTouT u3
Tpex cBoAOB — HO>xHorO0, LlenTparsHoro, Cesep-
HOTO, KOTOPBIe Pa30UTEL CepHUel Pa3AOMOB OCHOB-
HOTO CyOMepHANOHAABHOTO IIPOCTUPAHUS U TTOA-
YMHEHHBIX CYOLIUPOTHBIX PA3AOMOB (PHC. 2).

B npepenax LIeHTpaABHOTO CBOAA IO AQHHBIM
U3y4eHUs KepHa paclpocTpaHeHbl IPeuMyIecT-
BEHHO OMOTHUTOBbLIE ABYCAIOAUCTBIE I'PAHUTEI, B ITpe-
Aenax CeBepHOTro — OMOTUTOBBIE A€HKOKPATOBBIE
I'PAHOAMOPHUTHL M aAQMEAAUTHI IIPY 3HAYUTEABHOM
COAEP’KaHNUU KBapIeBbIX MOHITOHNUTOB, KBApPIIEBBIX
MOHIJOAMOPHUTOB U CyOIIeAOUHBIX AHOPUTOB, FOX-
HOTO — TPAHUTHI, PAHOAUOPUTE] ¥ KBaplieBble
MOHIIOAUOPUTEL.

Papmonormnueckue onpepereHNs1 aOCOAIOTHO-
IO BO3pAacTa II03BOAMAU BLIAEAUTDH B COCTaBe (PyH-
AaMeHTa MeCTOpPO>kAeHmud bearnt Turp (o aHa-
AOT'MIH C TIOPOAAMH MaTepUKOBOM cyIu FO>KHOTO
BreTHama) Tpu pa3HOBO3PACTHBIX MHTPY3UBHBIX
MarMaTU4eCcKUX KOMIIAeKca: KoMIIAeKC XoH-Xoal
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— TPHUACcOBOI0O Bo3pacTa, KoMnaekc Aun-Kyan —
FOPCKOTO BOo3pacTta, KoMmraekc Ka-Ha — menoBo-
ro BO3pacTa.

Komnaekc AuH-KyaH, CAOJKeHHBIN IpEUMYyIIle-
CTBEHHO I'PAHUTOUAAMY, PACIIPOCTPAHEH B I[€HT-
paabHOM yacTu CeBepHOIro CBOAQ, @ KOMIAEKC XOH-
Xoati (kBapiieBbie aMpUO0OA-OMOTUTOBBIE MOHIIO-
AMOPUTHI M aMPUTOA-OMOTUTOBBIE AMOPUTHI) 3aHU-
MaeT BOCTOYHYIO 4acTh CeBepHOro cBopa. Komi-
rekc Ka-Ha, npepCTaBA€HHBIY I'PaHUTaMM, CAQTa-
eT BeCchb LIeHTpaAbHBIN CBOA, a TakKKe parMeH-
TaMu CeBepHbIU U IO>xHBI. [Topoas! hyHAAMER-
Ta B PA3AUYHOM CTeIIeHU N3MEHEeHbBI BTOPUYHBIMU
nporeccamu. Cpear BTOPUYHBIX MUHEPAAOB Hau-
OoAee MUPOKO PACIPOCTPAHEHEI ITEOAUT M KaAb-
uT. [To AQHHBIM PAAMOAOTUYECKUX OITPEAEAEHUH
a0COAIOTHBIN BO3PACT KPUCTAMMMUUYECKIX IIOPOA, PyH-
AaMeHTa KoaebaeTcs oT 245 £ 7 po 89 £ 3 MAH AeT.

BoawimHacTBO ckBaykuH Ha beaom Turpe, mpo-
OypeHHBIX Ha (PYHAAMEHT, IBASTFOTCSI BEICOKOAE-
outHEIME (AeOuTEI 60Aee 1000 T/cyT). HuokHss Tpa-
HUIIA 3aAeKU He ycTaHOBAeHa. HedTecopepika-
IIIMMU SIBASTFOTCSI TPEIITMHOBATEIE KOAAEKTOPHI, ITyC-
TOTHOCTB KOTOPBIX IIPEACTaBAEHA TPEITMHAMHY, U30-
MeTPUYeCKHUMU ITyCTOTaMU, CTPYKTYPHOU (OAOKO-
BOM) IIyCTOTHOCTEBIO.

Ieogpusuueckutl xypnar Ne 3, T. 35, 2013
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Puc. 3. CxemaTudyecKull reOAOrHYeCKUN pa3pe3 MeCTOpOXAeHUA beawii Turp: I — TeKTOHUYECKOe

HapyuleHue, 2 — 3areXb YB 0Cap0YHOTO uexAa, 3 — CKBaKHMHa.

Ocapo04HBIH 9YeX0A, IEPEKPLIBAOITUH CO CTpa-
TUrpaUUeCKUM U YTAOBLIM HECOTAaCHeM II0BEPX-
HOCTb (PyHAAMEHTA (pHUC. 3), IPEACTaBAEH TEPPU-
TeHHBIMU OTAOYKEHUSIMU TIaA€OTeHa, HeoreHa 1 4eT-
BepTUYHOM cucTeM. Pazpes ocap0uHOTO yexaa pac-
YAEHEH 110 AUTOAOTMYECKUM, TTAAMHOAOTUYECKUM
Y TAA€OHTOAOTMYECKUM TTPU3HaKaM Ha CBUTHI MECT-
HOU cTpaTurpaduiecKoy MKaAbl: YaKy (HIDKHUAN
oaurolieH), Yaman (BepxHutt oauroiieH), bambxo
(Hv>RHEUN MUolleH), KoOHWoOH (cpepHul MUOIIEeH),
AoHnrunat (BepxHuil MuolleH) u brengonr (Hepac-
YAeHEeHHBIE TIAMOTIEH-9YeTBEPTUYHEIE OTAOKEHUS).

B paspese ceumst Yaky — P é BBIAEASIOTCS Hedp-
TeHocHbIe ropu3oHThl VI, VII+VIII, X, X+ XI, koTo-
pble OTAEAEHEL APYT OT APyTa FAMHUCTBIMU pas3pe-
AQM¥ TOAIIIMHOM OT HECKOABKUX AO AECSITKOB MeT-
POB. OTH TOPU3OHTHI XapaKTePU3YIOTCSI HEBBIAED-
>KaHHOCTBIO MOIITHOCTEH U COoCcTaBa nopoa,. OTA0-
SKEeHUsI CBUTHI 00111eM Mo1THOCTEI0 300—400 M cao-
>KeHBI YepeAOBaHUEeM ITeCYaHbIX TAACTOB, TTaueK
APTUAAUTOB U TAVH PEYHON, O3€PHOM U AAaTYHHOU
danuii. C norpy>keHrneM OTAOKEHUU B CTOPOHY
CMHKAMHAAEH UX MOIITHOCTBb BO3PACTaeT C OAHO-
BPEMEHHBIM YXYAITIIEHUEM KOAEKTOPCKUX CBOUCTB
IIeCYaHbIX ITAACTOB.

Oraoxenus cBUTH HYaman — P; MOIIIHOCTbBIO
oT 50 po 1800 M HecorAaCcHO 3aAeraioT Ha OTAO-
SKeHHUSIX CBUTHL Haky, a Ha 60Aee IPUIOAHATHIX
yuacTKax (LleHTpaAbHBINM CBOA) — HEIIOCPEACT-
BEHHO Ha ITOBEPXHOCTH (pyHAaMeHTa. B paspese
CBUTHI BCTPEYAIOTCSI AMH3EI ITECYaHUKOB U aAeB-
poAuTOB, oO0bepuHsemble B mauku I, 11, 111, IV, V.
B HEKOTOPBIX U3 HUX YCTAHOBAEHBI 3aAeKU Hed-
Ti. B cpepHel yacTu pa3pesa TAMHUCTBIE TIOPO-
MBI CBUTEI COAEPIKAT MaCCOBBIE KOHITEHTPAITUY Op-
TaHMYECKOTO BeIllleCTBa U SIBASIOMCS XOpouwuMu
HepmemamepuHCKUMU NOPOJAMU, @ TaKKe XO-
POIITMMY TTOKPHIIIKAMY AT 3aAeKer HepTH B Kpu-
CTaAAUYEeCKOM (PYHAAMEHTE.
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Csuta bambxo — N f (mormHOCTE 750—900 M)
II0 AMTOAOTO-TIETPOrpadUIeCKOMY COCTaBY IIOA-
pas3AeAsieTcst Ha ABe YaCTH: BEPXHIOIO ¥ HUXKHIOO.
BepxHss yacTb mpeACTaBA€Ha, B OCHOBHOM, TAU-
HUCTBIMY ITOPOAAMU CEPOTO, 3eAeHO-CEepoTo IIBe-
Ta C YepepOBaHUEM U YBeAMUYEeHUEeM CBepXy BHU3
COAEPIKaHUST aAeBPOAUTOB M ITIECUaHUKOB. B ca-
MOM BepXHeM 4aCTH pa3pesa BHIAEASTIOTCS TTaYKHA
POTaAMEeBBIX TAWH, KOTOPhIE PACITPOCTPAHSIOTCS
TIOYTH BO BCeM NAOIAAU KBIYAOHTCKOM BIIAAWHEI
U SIBASIIOTCSI PETHOHAABHOM TTOKPBITITKOU AAST BCEU
TIAOIIIAAYM BIIAAMHEBL. B HU>KHEM 4acTu CBUTHI T1O-
POABI IPEACTaBAEHEI IIPEUMYIIeCTBEHHO lecya-
HUKaMU U areBpoAuTamMu (Bhirie 60 %) ¢ uepepo-
BaHWEM TAMHUCTBIX ITPOTIAACTKOB.

YepeaOBaHHO 3aAeTarolIne TeCYaHUCThIe TIAa-
CTBI UMeIOT AOBOABHO Xopotme OEC u sBAgioTCS
OCHOBHBIMU OO'BEKTAMM ITOWCKA Y Pa3BEAKH B OCa-
AOYHOM uexie KBIyAOHTCKOU BIIAAMHEL. B paspe-
3€ CBUTHI BHIAEATIOTCS IPOAYKTUBHBIE TOPHU30H-
ThI 23, 24, 25, 26, 27, ipepcTaBAeHHBIE KBaPIEBHI-
MM ¥ apKO30BBIMHY ITeCUaHUKaMU. 3areKU HepTr
TOPU30HTOB 23 1 24 MeeT CTPYKTYPHOE, IIAACTO-
BOe CTPOEHUEe, a MPOAYKTUBHBIE TOPU3OHTHL 25,
26 1 27 pa3BUTHI B BUAE OTAEABHBIX AUH3.

B pa3pese cBum KoHwoOH — N? (MoIITHOCTD
700—900 M), AoHrnati — N‘f (MmomtHOCTE 650—
700 M) u brengonr — Ny + O (MOIIHOCTE 650—
700 M) TpeobAaAAIOT TTeCUaHO-aAEBPOAUTOBEIE TT0-
POABL, UEPEAYIOITHAECS C TAYKaMU TAMHUCTBIX aAeB-
POAUTOB, TAUH U OYPHIX yrAel. [TpOAYKTHUBHBIX
IIAQCTOB B paspese CBUT HE YCTAaHOBAEHO.

XapakTepucTuKa IyCTOTHOTO IPOCTPaHCT-
Ba KPUCTaAAMYECKHUX MOPOA pyHAaMeHTa. Mar-
MaTUYeCKUe IMTOPOABI B CBOEH 3BOAIOIINHU ITPOXO-
AT ABe (ha3bl — MAACTUYECKYIO, COOTBETCTBYIO-
IIYI0 HavyaAy (DOPMUPOBAHUS UHTPY3UB], U a3y
KECTKOTO TeAd, COOTBETCTBYIOIIYIO KOHITY (hopMu-
poBaHMs MHTPY3mWBa. [ l03TOMy MarMaTidecKue 1o-

Ieogpusuueckutl xypnar Ne 3, T. 35, 2013
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POABI ITO CBOE IIPHUPOAE SIBASIIOTCSI KOHEYHBIM IIPO-
AYKTOM 3TUX ABYX Pa3AMYHEIX a3. iMeHHO 3TO
TIPOSIBUAOCH B MHOT'OOOPAa3nu MeTPOTUIIOB, CAOK-
HOCTH CTPYKTYPBI IyCTOTHOI'O IIPOCTPAHCTBA U
BBICOKOM HEOAHOPOAHOCTHU €T0 B TeAe UHTPY3U-
Ba. DTUM JKe 00BICHSIeTCS OOABIIIOe pa3HooOpa-
31e TeHeTHYeCKU TUIIOB ITyCTOTHOI'O IIPOCTPAHCT-
Ba. 'paHUTOUAHBIE KOAEKTOPHI 11O IIPE0OAaAAT0-
1[eMy TUITy ITyCTOTHOTO IPOCTPAHCTBA ( puc. 4)
MO>KHO ITOAPa3AEAUTD Ha TPY OCHOBHBIX THIIA [Son
et al., 2006]: TpeIUHHBIM, KABEPHOBO-TPEIINHHBIN
U CTPYKTYPHBIU (OAOKOBBIM, MATPUYHBEIM).

K mpewjunHOMy muny OTHOCSITCSI KOAMEKTOPHI
C XOPpOIIIO Pa3BUTON MUKPO- ¥ MaKpPOTPEUINHO-
BaTOCTBIO, KOTOPAast OOBIYHO YBEPEHHO (DUKCUPY-
€TCsI Ha KPUBBIX 3AEKTPUYECKOTO CKAHUPOBAHUS
(FMI, ARI) n akycTtuueckoro kaporaxa (AK) nmo
CHUABHOMY 3aTyxaHUIo BOAH CTtoyHAU. KaBepHO-
Bas U CTPYKTYPHAs IYCTOTHOCTU UMEIOT ITOAUNU-
HEeHHOe 3HaueHue.

K xaBeprOBO-mpewuHHOMYy muny IIyCTOTHO-
CTH OTHOCSITCSI KOAEKTOPHI, B KOTOPHIX ITyCTOT-
HOCTB IIpeACTaBA€Ha MUKPO- U MaKpOKaBepHaMy,
MUKPOTPEIMHAMI U KPYITHBIMU IIOPaMY, B TOW UAU
WHOU CTEIleHU CBSI3aHHBIMU MeXXAy coboit. Tpe-

Puc. 4. CxeMaTrnueckoe n3obpa>keHue TUIIOB IIyC-
TOTHOT'O TPOCTPAHCTBA: | — TpPeWWHHBIN, 2 —
KaBEePHOBO-TPELIUHHEBIM, 3 — CTPYKTYyPHBIN (OAO-
KOBBIM, MaTpUYHBIN).

TI'eogpusuueckutl xypnar Ne 3, T. 35, 2013

HIIMHHAs TyCTOTHOCTDh UMeeT MOAUMHEHHOe 3Ha-
yeHue. KOAEKTOPHI 3TOrO THIIa UMEIOT ITOBBIIIEeH-
HYO OOIIIYIO ITyCTOTHOCTH (K | (<) TIO HEUTPOH-HENT-
porromy (HHK) u rammaramma (ITK) kapoTaskam.
I'To AK oHM BEIpa’KEHBI IIOBBIIIIEHUEM HHTEPBAAB-
HOro BpeMeHnwu, A0 210—215 Mrc/M.

[Mopoar! ¢ 6A0K0BOU NycmMOMHOCIbIO OOAAAA-
10T oTHOCUTeAbHO HeboAabmuMu OEC u 1o cBo-
UM XapaKTepUCTUKaM OAU3KHM K KOAAEKTOpPaM C
Me>K3€PHOBOM ITyCTOTHOCTBEO. AAST 3TOTO TUIIA KOA-
ACKTODPOB XapaKTepPHBI AMHeWHast CBsi3b K| 5 C
UHTEPBAABHBIM BpeMeHeM 110 AK, OTHOCUTEABHO
HU3KKe 3HaueHus nopucroctu no HHK u ITK.

B HacTog11ee BpeMs IPpU UCCAEAOBAHUU KOA-
AEKTOPCKUX CBOUCTB NOpPoA hyHpameHnTa B CI1
"BpeTcoBIeTPO" UCIOAB3YIOT KOMIIAEKC KapOTasK-
HBIX UCCAEAOBAHUU, KOTOPBINA MOKHO Pa3AE€AUTh
Ha gBe Irpynnbl MemogoB — MpPAgUUUOHHbLE Me-
mogsl I'MIC 1 Memogsl u3yvuenus mpewuHoBamo-
cmu Nopog CMeHKU CKBAKUHBL (CKAHUPOBAQHUE).

MeTtoasl IIC 1 ux nHTEpHIpeTanus Npyu n3y-
YyeHUU paspesa pyHAaMeHTa. [lepBas rpynma
MeToAO0B ['VIC oTHOCUTCS K MeEMOgam AUMoOAOruu
u nAOMHOCMU. ITO aKyCTUYECKUM 1 PAANOAKTUB-
HBIY KapoTaku. AK m3MepsieT MHTepBaAbHOE Bpe-
Ms C [IeABIO OIIPeAEAeHHUS O0IIel TOPUCTOCTHU IO~

poa 1o popmyae
~ DTyog — DTy
DTy, — DTy

bl

KHOG

rae DT, log — WHTEPBAAbHbIE BpeMEHA Perucrpa-
uuu ipubopa, DT, DT, (pa — MHTEPBAABHBIE Bpe-
MeHa MaTpHULBl U (PAIOUAA B IITYCTOTHOM IIPOCT-
paHCTBe.

I'TK usmepsieT MAOTHOCTDH HOPOA U (hoTOId -
ekt (Pe) ArsL OLIpeAereHUus O01Iel IIOPUCTOCTH
IIOPOoA IO POpPMyAe

RHOB,,, — RHOB
~ RHOB,,, — RHOB ,

KHOG

TAE RHOBlOg — OAOTHOCTB IIOPOA,, M3MepsaeMad
npubdopom, RHOB ., RHOB ¢a — TAOTHOCTH MaT-
PHLLL U (DAIOKAQ B TyCTOTHOM IIPOCTPAHCTBE CO-
OTBETCTBEHHO.

HHK wmn3MepseT KaxXylllee BOAOPOAOCOAEPIKA-
HIe A OTIpepAeAeHUs 001Iel TOPUCTOCTU ITOPOA,
o popmyare

NPHI oy = NHPI
NPHI 4, — NPHI

KHOG

rae NPHI log — BOAOPOAHBIN UHAEKC PETUCTPAITUN
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npuGopa, NPHI ,, NPHI ¢a — BOAODOAHBIE MH-
AEKCBl MaTpUIBL U (DAIOMAA B IIyCTOTHOM IIPOCT-
PpaHCTBe.

Memog cnekmpairbroro ramma-xapomaxa (I'K-C)
NIPUMEHSETCS AT OIIPEACAEHUSI COACPIKAHUSA ypa-
Ha, TOPUS U KaAus B TOpoAax. VI3MeHeHUe cocTa-
Ba PAAMOAKTUBHEIX SA€MEHTOB B ITOpojpax PyH-
AAMEHTa CBS3HO C COOTHOIIIEHHEM II0POA00OPasy-
IOIIUX MUHepaAoB. [ TostoMy ucnioabzoanue 'K-C
AQ€ET BOKHYIO MH(POPMAITUIO O AMTOAOTUYECKOM Xa-
PaKTEePUCTHUKE TOPOA-KOAAEKTOPOB. KpoMe 3TOTO,
nucnoaszyemsle cootHotenust U /K, Th/ U, Th /K
MIO3BOASIIOT OOHAPY KUTh 30HBI TPEIMHOBATOCTH 1
BBIBETPUBAHUS.

MeToarKa KOMIEKCHOU UHMepnpemayuu Aas-
HBIX METOAOB AUTOAOTMU M IAOTHOCTHU 3aKAIOUA-
€TCs1 B TOM, UTO C IIOMOIIBIO MaTeMATAIYECKOU MO-
ACAU TIPU OIIPEACACHUH IIOPUCTOCTU K | [« MOXK-
HO UCKAIOUUTH BAUSTHUE AUTOAOTMYECKOT'O COCTa-
Ba IOPOA IIyTEM PeIleHUs CAEAYIOIIeN CUCTEeMBL
YPaBHEHUM:

DENS ., = DENS, V' + DENS, V, +

+ ...+ DENS, V, + DENS 4, K o5

DTI()g:DT1 Vi+DT,V,+..+DT, Vn+DT(bAKH06,
W10g= W\Vi+WyVy+ . + W, V, + W®AKH06,
PelOg=Pe1 VitPe,Vy+...+Pe,V, +PequH06,

Ujpg = Uy Vi + Uy Vyt o+ UV,

n-n’

THOR, = THOR, V', + THOR, Vy + ...+ THOR, V.

rAe DENSIOg . DENSOb A — [IAOTHOCTB TIOPOA, U3Me-
pseMas IpubopoM, U TAOTHOCTE (PAIOUAQA B ITyC-
TOTHOM IIPOCTPAHCTBE KH o6 DENS1 , DENSZ, .
DENS, u V{, V,, ..., V, — TAOTHOCTH U OOBEM-
HBIE COAEPKaHUs IIEPBOT0, BTOPOTO ... U n-TO MU-
HEepaAOB COOTBETCTBEHHO; DT log" DT A~ AHTep-
BaAbHOE BpeMsi uepes MOPOALI, U3MepsieMoe TTpu-
OOpOM, U MHTEePBAABHOE BpeMsd yepes3 (DAIOUA B
ITyCTOTHOM nipocTpaucTse; DTy, DT,, ..., DT, —
MHTepPBAaAbHBIE BDEMEHA Yepes IIePBLI, BTOPOH ...
U n-1 MUHEPAAHI; Wlog' qu — BOAOPOAHBIE MH-
AEKCHI TIOPOA U (PAIOUAS; Wi Wai Wn — BOAO-
POAHBIE MHAEKCHI IIEPBOTO, BTOPOTO ... ¥ 1-TO MU-
HEepPaAOB; Pelog, Peqm — doToadeKTs TOpoA U
(aroupa; Pey, Pe,, ..., Pe, — poTosdeKThI mep-
BOTO, BTOPOTO ... U n-T'O MUHEPAAOB; Ulog' U, Uy,
... U, — copeprkaHMs ypaHa IIOPOA, TEPBOTO, BTO-
POroO ... U n-TO MUHEPAAOB; THORIOg, THOR1 , THORZ,
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... THOR, — copep>XaHusi TOPUSI TIOPOA, TIePBO-
To, BTOPOTO ... U 1-TO MUHEPAaAOB. 3HaUeHHUe /1 MO-
KeT AOCTUTATh 5-TU (A0 5-TU IPYIIII MUHEPAAOB).

MeTOoABI "TTOPUCTOCTU—AUTOAOTUHN' TIPUMEHS-
FOTCSI C BEICOKOM 3(P(DEeKTUBHOCTBIO B pa3pese Mar-
MaTHUYeCKUX TOPOA PYHAAMEHTA TOABKO B CAydYae
OAHOBPEMEHHOTO IIPUMeHeHUs 3TUX MeTOAOB. Or-
peAeAsieTCsT COCTaB MUHEPAAOB U COOTHOIIIEHUSA
MeXxAy Humu — Vy, V,, ..., V, . [loaTOoMy BoillIe-
ykaszaHHble MeTOABI [ TIC aBAgroTCSA 0043aTEeAD-
HBIMU, BKAIOYae€MBIMH B KOMIIAEKC.

Mertoap! 3aekTpuyeckoro (FMI) u akycTu-
yeckoro (DSI) ckannpoBaHus mopop GpyHAa-
MeHTa 1 MX MHTepnpeTtanus. Bropas rpynmna —
METOABI U3Y4eHUs TPEIIMHOBATOCTH IIOPOA — BKAIO-
4aeT MeTOABI YAEABHOI'O CONIPOTHUBAEHUS (OOKOBOU
KapoTax) u ckauupoBanus (FMI — saekTpuuec-
KOe CKaHupoBaHue, DSI — akycTuyeckuil cKaHU-
pyroiui Kapotak, UBI — yABTpa3ByKOBO€ aKycC-
TUYecKoe 30HAnpoBanue, FWSL — noaHokapTuH-
HBIM aKyCTUYEeCKUU KapOTaK). MeTOAB], BXOAAIIIE
BO BTOPYIO I'PYIILY, IO3BOASIIOT BBISIBUTE 30HBI APOO-
A€HUS, TPEUIMHOBATOCTU U OIPEAEANTH TPEeIUH-
HYIO IIOPUCTOCTD, lTapaMeTPhI TPEIIUH (YTOA ITape-
HUS, IAOTHOCTE TPEIIUH, a3UMYyT IIPOCTUPAHUS
PacKphITOCTh) . B AaHHOM cTaThe IpeACTaBAEHBI
PE3yABTATEI UHTEPIIPETAIUN AQHHBIX METOAOB FMI
u DSI.

OreKTpriecKoe CKaHHPOBAHHE, BHITIOAHEH-
Hoe npubopamu FMI (Formation Micro Image)
dpupwmbl LLIrtoMbeprke, AOCTUTAETCST peTucTpariu-
el IAOTHOCTU 3AEKTPHUUYECKOTO IIOASI C BELICOKUM
AVICKPETHBLIM paspeliieHueM (2,5 MM ) 1 UCIIOAD-
3yeTcs A CO3AaHMA oOpasa (image) IpoBOAUMO-
CTH YaCTH CTEHOK CKB&)KMHBI, ITIOKPHIBaeMOU Oalll-
MaKOM IIprubopa BO BpeMs ero ABM>KeHusd. Opuen-
TUPOBAHHOCTH N300pa’KeHUST OTHOCUTEABHO I'eo-
rpapudecKrUX KOOPAUHAT IIO3BOASIET OIIPEAEAUTH
YTOA TTAaA€HMS, 3UMYT IIPOCTUPAHUS TPEelIuH 1
IIAOCKOCThH HAIllAACTOBaHUA. BripeAeHMe TpellliH
OCHOBAHO Ha U3MEHEeHUHU MPOBOAUMOCTU TPEUIH
OTHOCUTEABHO BMEIIAIOIINX ITOPOA.

TpelirHa MOAeAUPYeTCS KaK TOHKUY IIAOCKUM
CAOM C OAHOPOAHBIM COIIPOTUBAEHUEM , PABHBIM
COIIPOTUBAEHHIO PacTBOpPa B 30HE IIPOHUKHOBE-
Hus. [ lapamMeTpbl MOAEANPOBAHYS CAEAYIOIINE: CO-
IIPOTUBACHHUE ITOPOA B 30HE MPOHUKHOBEHUS P,
passHo 10, 100, 1000 OMm - M; yroa HaKAOHA Tpe-
e oT 0 A0 40°; PACKPEITOCTE TPeIIuHEL b = 50 +
+ 200 MKM; COTIPOTUBAEHUE PACTBOPAa ITOCTOSTHHO
upasHo 0,1 OM - M; OTRAOHEHHUe Tpubopa OT CTeH-
K1 cKkBaXXUHBI 0—25 MMm. [Tpu 3TuxX napaMeTpax
TIoAy4YeHa yBepeHHasl CBI3b MeXXAY dAeKTpUuec-
KUM CONIPOTUBAEHUEM U TTapaMeTpaMu CUCTEMEI
CKBa’KMHa—TIIOPOAQA:
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a-1

Apy _ pia
b cPp ’

rae ¢ — KOo3(PUIIUEeHT NPOIOPIUOHAABHOCTH,
KOTOPBIM YCTaHaBAUBAET CBSI3b 3aMEPEHHOTO CO-
MIPOTUBAEHWUSI C COIIPOTUBACHUEM P, i P — YACAB-
HOe COIIPOTUBAEHNE ITAACTOBOM BOABI; a OIIpeAe-
ASIeT YyBCTBUTEABHOCTB A MPpUOOPa K KOHTPACTY
COIIPOTHUBAECHUN MESKAY ITIOPOAAMU U OYPOBBIM PacT-
BOPOM; P, — CONPOTHBACHHUE OypOBOrO pacTBopa.

PacKpBITOCTE TPeIHbLI paCCUMTHIBAETCS C 10-
MoOTIITbIO TporpamMmbl FracView (pupma LIaromGep-
>Ke ) U3 IPEAIOAOKEHUST, YTO IIPOBOAUMOCTD 110
FMI nponiopiiioHaAbHA paCKpPBITOCTHA TpeliyH. [ 1o
AQraeTcsd, 4TO B OTKPBITOM TpELIUHE IIOCAe Oype-
HUS OCTAaeTCs TOABKO OAMH TUTI (PAIOUAA ((DUABT-
paT) C COIPOTUBAEHHEM P p Kpowme Toro, npu
pacyeTe paCKpBITOCTU TPEIHHA IPEATIoAaraeT Ha-
AWYHE CAEAYIOUINX YCAOBUHN: 1) TOCTOSHCTBO OAO-
KOBOU IIOPUCTOCTH; 2) MOCTOSHCTBO HACHIIIEHUS
B MHTEpPBaAe NCCAEAOBAHUM TPUOOPOM; 3) OTCYT-
CTBUE IIPOBOAAIIUX MUHEPAAOB (IIMPUT U AP.) B
HU3y4aeMbIX IOPOAAX; 4) BEICOKHI KOHTPACT MeJK-
Ay IPOBOAMMOCTBIO TPEIINH U MaTPHUITHL.

B peanbHBIX YCAOBUAX OBIAO YCTAHOBAEHO, 4TO
PacKpBITOCTD TPEIINH B He(PTIHON YaCTU 3HAUYU-
TEABHO HI)Ke PACKPBITOCTH TPEUINH B BOAOHACKI-
IIIeHHOU YacTu 3aresku. [ToaToMy IIpu pacueTe pac-
KPBITOCTH TPEIUH BBOAUTCS ITOITPaBKa 3a OCTa-
TOYHYIO BOAOHACHIIEHHOCTE K . [Tompaeka pac-
CUUTBIBAETCS 10 OAHOMY U3 MeTop0B [MIC: p pr =
=pp /Ky, TAC Ppx — KaXylljeecs: CONPOTUBAL-
Hue OypoBoro pactsopa (puaprpara ). OOBUHO
npuHUMaeTcs 3Havenue K, =0,15.

B paspese psipa CKBa>kKMH AAS M3YUEHUS Ipa-
HUTOMAHOTO (PYHAAMEHTa NIpuMeHsdeTcs aKyCTH-
YeCKHH CKaHUPYIOIHH KapoTa’k anlapaTypoi
DSI (Dipole Sonic Imager) ¢ 3anuchio nomnepey-
HOM, IPOAOABHOU U BOAH CToyHAHU. [TocrepHss
paccMaTpuBaeTcda Kak BOAHQ, XapaKTepU3yIollas
IIPOHUIIAEMOCTE IIOPOA, @ B TPEIMHOBATHIX KOA-
AEKTOPaxX MOJKET UCIIOAB30BATHCS AN BBIAEAEHHUS
TpemuH. BoaHa CTOyHAM MeeT OOABIITYIO S3HEp-
reTUYeCKyIO MKy Ha 4acTtoTe 2 KI'1 ¥ HEeKOTo-
pble noBbiIeHus sHepruu Ha 10 KI'11. AArHa BOA-
HBI TopsAKa 0,76 M (~ 3,5 AmaMeTpa CKBa’KUHHI).
B sToMm cayuae BoaHa CTOYHAU ITIEPEXOAUT B TPYO-
HYIO BOAHY, KOTOPYIO MOKHO YCAOBHO IIPEACTa-
BUTDb AeUCTBUEM MOPIIHS, CBI3aHHBIM C PaAUanb-
HBIM COKpallleH’eM U paclliipeH’eM ero CTeHOK.
EcAm OoTKpBITas TpellliHa nepeceKkaeT CTBOA CKBa-
>KUHBI, BOAHa CTOYHAM BBI3BIBAET '3aKauKy' CKBa-
SKUHOM JKMAKOCTH B 3Ty TPEIIUHY, YTO COIIPOBOXK-
MAETCsl paccermBaHUEM YHEPTUU — MPOUCXOAUT
ocrabaeHUe BOAHBL. OAHOBPEMEHHO C 3THUM IIPO-
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HUCXOAUT U3MEHEHUE aKyCTUYECKOTO COIIPOTUBAE-
HUS, 9YTO BBI3LIBAeT OTPa’keHUe YaCTU CUTHaAd
BOAHBI CTOyHAH. TakuM 0Opa3oM, HaAWU4Ue OT-
KPBITOM TPEUIMHEI B CKBa)KMHE BeAeT K 0CArabAe-
HUIO @MIIAUTYABLI BOAHBL CTOYHAY M K OTPAyKEHUIO
BOAHBI CTOYHAH.

Omnupasich Ha YKa3aHHbIe AOITyIIleHUs 1 000C-
HOBaHUS, MOKHO KOHCTaTUPOBATh, YTO COBMECT-
Hast mHTepnpeTtanusa aAaHHBIX FMI 1 DSI umeer
Ba’XKHOEe 3HaueHue. Bo-nepBhIX, HH(popManusa u3
AAQHHBIX ABYX METOAOB AQ€T BO3MOKHOCTD AyYIIle
OIIPEAEAUTH 30HBI BTOPUYHOTO N3MeHeHUs1. Bo-BTo-
PBIX, MOJKHO UCKAIOUMTD OIMINOKY IIPU PerucTpa-
1IMH M3-38 TEXHUUECKUX OCAOKHEHMN CTEHKU CKBa-
SKUHBL.

HekoTopsie pe3yAbTaThl HCCAEAOBAHUS MO~
POA-KOAAEKTOPOB (pyHAaMeHTa MeTopaM TVIC.
HHTepnperayuss MaTepuaAOB TPAAHULHOHHBIX
MeToA0B I'HC BLITOAHSETCSI C NCTIOAB30BaHUEM
nporpaMmmsbl Basroc 3.0, pazpaborannou B HUTTM-
MopHedTera3 CI1"BreTrcoBneTpo” [Son et al., 2006].
ANt IOpoA paspes3a PyHAAMEHTa ONPEAECAAIOTCS
CAeAyIOIIIMe IIapaMeTpsl, Xapakrepuaytoline OEC:
BrOopuYHas (K ,.) ¥ TperuHHas (K Tp) IIOPUC -
TOCTH, 9(p(PEKTUBHASA MOIITHOCTD (Haq)) U [IPOHU-
1aemocTh (K Hp)' I'To pe3yabTaTaM UHTEPIIPETAIIAN
U MCCAEAOBAHUAM KepHa IIPUHATO HUJKHEE Ipa-
HUYHOE 3HaYeHNe BTOPUYHOMU IIOPUCTOCTH K || . =
= 0,3 %, IpuHUMaeMoe IIpU IMOACUETE 3aIlacoB.
[TpoHMKHOBEHME PACTBOPA B TPEIMHBI CHIKAeT
COIIPOTHBAEHHE TPEIUHOBATHIX TOPOA,. [TosTomy
AAsT ompepeneHust K | rp 1O AQHHBIM 9AEKTPOMET-
puu IpuMeHseTcsl ypaBHeHUe MakcBeana (Maxell),
KOTOpOEe B OOABIIIEN CTEIIeH! ITIOAXOAUT AAST UUC-
TO TPELIMHHBLIX KOAEKTOPOB. AAS IOBBIIIIEHUS AO-
CTOBEPHOCTH PE3YABTATOB OIlpeAereHusd 3ddek-
TUBHBIX TOAIITUH ITPUMEHSIIOTCS AOTIOAHUTEABHBIE
KpUTEPUUN — DTlog > DTlog var TA€ DTlog Ma — U3
MepeHHOe UHTepPBaAbHOEe BpeMsI AAS IIOPOA, C MaT-
PUYHON IOPUCTOCTLIO, U K | - >0,05%.

KomniareKcHast nHTeprpeTamnns MaTepHaAOB
ckanupoBaHusg FMI u DSI BBITIOAHSIETCS TIPOT-
pammolt Porospect [TyxTaeB u Ap., 2002] u peliia-
€T CAeAYIOIINe 3apaul: 1) BEIAeAeHUS, KAaCCUDU-
Kalluy U ONIpeAeAeHUs INOTHOCTH TPelnH; 2) Oll-
peAeAeHIe TapaMeTPOB TPEITUH — PaCKPBITOCTU
U TPEUTUHHOU ITOPUCTOCTH; 3) OIIpEeAeAeHe OPH-
eHTAaIluU U yTAA MaAeHUs TPellyH.

Brigeaenue u kaaccugukauyus mpewjun. Ipu
uuTpnperanuu FMI u DSI mopoa dyHAaMeHTa BI-
SIBA€HO (IO MOP(POAOTHM) IIITH IAABHBIX TUIIOB TPE-
IIUH, KOTOpEIe 00ycA0BAUBAIOT DEC KOANEKTOPOB:!
1) HenpepBIBHBIE TPEILIUHEI (0e3 KaBepH) — Con-
tinuous (non vuggy) fractures; 2) npepeIBUCTHBIE
— Discontinuous fractures; 3) OpeKuneBUAHBIE
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— Brecciated fractures; 4) konTakTHBEIE — Boun-
dary fractures; 5) kaBepHO3HBIe — Vuggy frac-
tures.

B KauecTBe mpuMepa (puc. 5) TPUBOAUM BHI-
AEAeHMe U KAaCCU(UKAIIUIO TPEIINH CKBa)KUHBI
32 (3pech U paAee BCeEM CKBaKMHAM IIPUCBOEHBI
YCAOBHBIE HOMePA). B ckBa’kuHe OBIAU ITOAyYe-
HBI IPUTOKY HeTU B uHTepBarax 3895—3905,
3960—3993, 4045—4065 1 4115—4140 M (c 00-
muM Ae6uToM 524 M3/CyT), KOTOPBIE COOTBETCT-
BYIOT 30HaM OpeKUMeBUAHOY, KaBEPHO3HOM U IIpe-
PBIBUCTOM TPEUIMHOBATOCTH II0 Pe3yAbTaTaM WH-
Teprpetanyu FMI / DSI.

Onpegearenue napamempoB mpewuH. Packpbi-
mocmpb MpeujuH OIIPeAEASIETCS METOAOM UHBEP-
cuu paHHBIX FMI / DSI. TTo pauabiM FMI noay-
4aeTCcs BUAUMAs (KaKYIascs) paCKPBITOCTS, a II0
DSI—3nauenue pacKpBITOCTH (AMHUS OPTOTOHAAD-
HOTO IlepeceueHNs OTKPLITON TPelIuHEI).

CpeaHne 3HaUeHMs PaCKPBITOCTU IO CKBayKH-
HaM U3MEHSIOTCS B IIMPOKOM AMala3oHe — OT
0,001 po 1,664 M. MakcuMarbHOe 3HaUeHMe BCTpe-
yeHo B CKB. 19 (0,87 u 1,66 MM), a MUHUMaABHBIE
— B cKB. 28 u 29 (0,001—0,003 mM). TpemuHEL C
MAaABIMU 3HAQUEHUSIMU PACKPBITOCTH B 3TUX U APY-
TUX CKBa)KWHAX OOLIYHO UMEIOT CeBepPO-I0KHOe

060

z Vug v f T
gy fraciure 11 uggy fraciure
CLt2 - AB/m 0 [Sinusaid) True Dip
FWID Orientation Norih
Sad 0 55| — |0  Deq %
"EI fia | |
H 1‘] ' |
] i .
-. 30967 bt - |
! | )
1 FPacHpRTOCTE |
Tpeapn (DSI)
] y : EpEkunennyan
. 4 FOHa
u, L |
I 3964 \ :
| Y ( : |
8 4
Hil
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]

Ocaabrenne
wpeprun (DS

3970

ks

Puc. 5. Mecropoxxpenue beawrt Turp, cks. 32. Oaekrpudyeckud uMupK (FMI) u pesyabTaThl MH-
TepIpeTallud aKycTUuecKoro ckaHuposaHus (DSI). BreipereHBl OpeKunmeBUAHAS M KaBePHO3HBIE
30HBI TPENIMHOBATOCTU KPHUCTAAANUECKOTO (PyHAAMEeHTa.
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UAM 3aIIaAHO-BOCTOYHOE HallpaBA€HMEe U KPYTOU
yroa napenus (70—85°). He ycTaHOBAEHO sIBHOMU
CBSI3U MEKAY CPEAHEN PaCKPBITOCTHIO U ITPOAYK-
TUBHOCTBIO CKBa KUH.

CpeAHssT paCcKpBITOCTD IO 50-MeTPOBBIM MH-
TepBaraM uaMeHsieTcs B mpepeae ot 1,037 (uaTep-
BaAbl TAyOouH 3550—3600 M) po 0,044 MM (4700—
4750 m). PaCKpBITOCTE KABEPHO3HBIX TPEIUH Ae-
KUT B ITpepenax oT 1,378 (uarepBar 3350—3400 M)
20 0,004 mm (4750—4800 m). Huske otMeToK 4450 M
CpeAHUe 3HaUeHUsI PACKPBITOCTH OBICTPO YMEHB-
1IAIOTCS.

INopucmocmb mpew,uHOBAMbIX NOPOG OIIPEAE-
ASETCS IO AQHHBIM 3AeKTPUYEeCKOTO CKaHMPOBa-
ausg FMI. AnoMaansa Ha UMUAKE DAEKTPOIIPOBOA-
HOCTHU CTEHKU CKBa)KUHBI OTPa’kaeT, TAaBHOM 00-
pa3oM, KOHTPaCTHOCTb DAEKTPOIIPOBOAHOCTU OAO-
KOBOM M M3MeHEeHHOU TpellrnHaMM YaCTU IIOPOA
3a CUeT IPOHUKHOBeHMs (puabTpaTta. [ToprucTocTs,
onpeapeaeHHas 1o FMI, TecHo cBsizaHa ¢ u3MeH-
YUBOCTBIO ITIOPOA,. AAST MHTEPBAAOB, TAe OAOKOBasd
YacTh IIOPOA He U3MeHEeHA, TIOAyYeHHasl ITIOPHC-
TOCTB ITIOKA3bIBAET BEAUUNHY KaBEePHO3HO-TPeIlN-
HOBATOW MOPUCTOCTH K ... 3HaYeHus K .. KO-
aedarores ot 0,03 po 1,49 % o 50-MeTpOBBEIM UH-
TepBaAaM.

OnpegeneHnue opuenmayuu u yraa nagernus mpe-
wjuH. OCHOBHBIM HallpaBA€HUEM TpeljuH (Mak-
CUMaAbHasl IIAOTHOCTD) SIBASIETCSI: CeBepO-3aIlap—
IOT0-BOCTOK M IOTO-3allaA—CeBepo-BocToK. Kpo-
Me TOTO, IPUCYTCTBYIOT UHBIE AOTIOAHUTEABHEIE
HalpaBAEHUSA (BOCTOK—3allap U ceBep—Ior). Ta-
KHUM 00pa3oM, TPeUIUHEL B (DyHAAMEHTe OTHOCAT-
Cs K PA3AUYHBIM CUCTEMaM, OTANYAIOMINMCS APYT
OT ApyTa II0 YCAOBUAM (DOPMUPOBAHUSA. TpelInHb
UMeIOT KpyToH yroa napeHus ot 40 oo 85°, mpe-
00AAAQIOIINI YTOA B IIpeAenax 65—75°.

YroA napeHUs U a3UMyT IPOCTUPAHUS TPEIlluH
COOTBETCTBYIOT HallpaBA€HUSIM OCHOBHBIX Hapy-
HIeHUHU (CM. pUC. 2). OTU Pe3yAbTATHl SBASIOTCS
Ba’KHBIMM MCXOAHBIMU AQHHBIMU IIPU CO3AQHUU
TeOAOTMYECKON MOAEAU AAST TIOCAEAYIONIETO THA-
POAMHAMHUUYECKOT0 MOAeAUPOBaHMsA. CBOAHEIE OC-
pegHeHHble Pe3yAbTaThl UHTePIIpeTallui AQHHBIX
FMI u DSI npuBepeHb B TaOA. 1.

SIBHas1 3aKOHOMEPHOCTh N3MeHeHNs (yMeHbIIIe-
HUS) 3HaUeHUS BTOPUYHOU IIOPUCTOCTHU C TAYOU-
"o Kak 1o FMI taku o 'MC, peMoHCTpUpyeT-
csl puc. 6. XoTs BUAHA OOABIIIast pa3HUIla 3Have-
HUY BTOpuuHOU nopuctoctu mo FMI u o I'MC,
OAHAKO ABe KpUBBIE U3MeHEeHUs BTOPUYHOM T0-
PHCTOCTHU 11O TAYOUHE AOCTATOYHO YBEPEHHO KOP-
PeAupYIOT. 3AeCh JKe XOPOIIIO BUAHO, YTO PE3YAD-
TaThl UHTepHpeTanuu AQHHBIX FMI He TOAHOCTEBIO
OTPa’kalOT BEAMYUHY TPEIUHHON ITyCTOTHOCTH.
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ChaepyeT OTMETHUTh, YTO YCTAHOBAEHHEBIN (PaKT
00ABWIUX CPEgHUX BEAUYUH Nopucmocmu No gaH-
HbiM TMC no cpaBHEHUI CO CKAHePHOU nopuc-
mocmbio FMI (Taba. 1, puc. 6) He coraacyeTrcs C
BBIBOAAMU paboTHI [AykuHa, AyxmuHCcKui, 2008],
NOCBAIIeHHON aHAaAU3y AQHHBIX KapoTayka Tpe-
IIMHHBIX ¥ KABEPHO3HEIX TOPOA,. B HazBaHHOM pa-
0OTe IPUBEAECHO COIIOCTABAECHUE B OMJeAbHbIX CKBA-
JKUHAX CpepAHUuX 3HaueHud nopuctoctu nmo HKT
u 1o FMI u, panee, mokasaHo, YTO UMEIOT MECTO
yBeAndeHusa nopucrtoctu no FMI no cpaBHeHMIO
c nopuctocTbkio 1o HKT.

MopucTocTs, %
1] 0.5 1.0 1,5 20 L5 3,0
F000m } } i - -
500
=
2
S 4000
B
=
.
4500
F000
& !
Ll

Puc. 6. Vi3aMeHeHUs ¢ TAyOMHON OCpepHEeHHOM 1o 50-MeT-
POBBIM HMHTEpPBaAaM BTOPUYHOM ITyCTOTHOCTH (K ..)
IOPOA KpUCTaaAmueckoro dyHpameHTta beaoro Twur-
pa: 1 — 1o pe3yAbTaTaM MHTepIIpeTanuu AQHHBIX FMI;
2 — 1o pe3yAbTaTaM HHTepnperanuu AaHHBIX [MC.

139



HI'YEH XbIY BHMHbB, B. U. HCAEB

Tao6awumna 1. Iycrorocts (K ,.), PACKPBITOCTh U MAOTHOCTH TPEIIMH MOPOA (yHAAMEHTa
no 50-MeTpoOBBIM HHTEpPBaAaM II0 pe3yAbTaTaM uHTeprperanuu AaHHbIx TVIC u FMI/DSI
(ocpeprenHsre paunbie 17 ckBaxkuH lleHTpaarbHOro Kymoaa beaoro Turpa)

Jas] Jus 1

TAybuna, M a 2 s ® é E’ E’i ?’;

Kisr, | Kupro | 22 | 587 | 42 g g = 2
% r{)BT HOBT g " ) % ISIR3) = 2 % X 2
: . ol E§ | 5% Be | e | g8 | &3
e or AO (o (o g &an g 4 §3 g E g &

TU1C) FMI) g9 @) < 5 8 2 = = E =

¥ g < g 5 o o

o g = 2 0 <

= EFE =
1 3150 3200 2,45 — — — — 1,04 0,20 0,24
2 3200 3250 2,32 1,49 0,746 0,622 0,828 4,78 0,74 1,82
3 3250 3300 1,37 1,09 0,555 1,511 0,400 6,68 1,06 2,43
4 3300 3350 1,26 0,56 0,835 0,331 0,164 9,17 1,72 2,28
5 3350 3400 1,63 0,72 0,737 0,672 1,378 10,02 1,79 2,88
6 3400 3450 2,10 0,90 0,638 0,751 0,488 16,86 3,01 4,81
7 3450 3500 2,22 1,37 0,841 0,540 0,267 17,29 2,80 6,08
8 3500 3550 1,57 0,72 0,666 1,325 0,714 28,56 5,63 6,05
9 3550 3600 1,50 0,72 1,037 0,457 0,685 34,41 6,32 9,14
10 3600 3650 1,35 0,66 0,840 0,377 0,319 39,63 7,80 8,45
11 3650 3700 1,43 0,65 0,891 0,485 0,307 31,69 7,01 9,88
12 3700 3750 1,37 0,84 0,729 0,305 0,215 21,11 518 9,18
13 3750 3800 1,86 0,84 0,856 1,524 0,983 53,30 5,67 9,98
14 3800 3850 1,14 0,70 0,848 0,324 0,223 31,26 5,66 9,46
15 3850 3900 1,13 0,75 0,673 0,219 0,154 29,65 5,44 7,87
16 3900 3950 1,25 0,60 0,544 0,322 0,857 32,90 5,95 9,52
17 3950 4000 1,23 0,55 0,828 0,304 0,314 25,64 4,83 6,22
18 4000 4050 1,36 0,58 0,632 0,417 0,412 25,36 4,65 6,10
19 4050 4100 1,35 0,63 0,891 0,547 0,590 23,89 4,28 6,52
20 4100 4150 1,00 0,34 0,572 0,205 0,215 15,35 2,68 3,99
21 4150 4200 1,22 0,40 0,534 0,229 0,232 17,41 3,36 4,23
22 4200 4250 0,83 0,39 0,474 0,294 0,162 16,20 3,30 3,39
23 4250 4300 0,63 0,28 0,580 0,243 0,116 13,12 2,74 3,65
24 4300 4350 0,90 0,50 0,614 0,273 0,193 13,55 3,10 2,37
25 4350 4400 0,81 0,47 0,778 0,385 0,226 12,18 2,36 2,59
26 4400 4450 0,86 0,44 0,732 0,208 0,096 10,71 1,97 2,26
27 4450 4500 0,94 0,55 0,049 0,786 0,123 7,71 1,27 1,76
28 4500 4550 0,76 0,83 0,067 0,581 0,801 6,15 0,65 2,73
29 4550 4600 0,73 0,62 0,067 0,395 0,310 3,75 0,52 1,57
30 4600 4650 0,53 0,49 0,053 0,205 0,556 3,08 0,55 1,14
31 4650 4700 0,19 0,52 0,052 0,441 0,236 0,91 0,13 0,33
32 4700 4750 0,30 0,69 0,044 1,087 0,209 1,67 0,29 0,37
33 4750 4800 0,02 0,26 0,364 1,167 0,004 2,15 0,20 0,06
34 4800 4850 — 0,03 — 0,022 0,033 0,52 0,03 0,03
35 4850 4900 — — — 0,017 0,021 1,21 0,08 0,12
36 4900 4950 — — — 0,038 0,032 0,20 0,05 0,14
37 4950 5000 — — — 0,020 0,042 0,15 0,04 0,05

* HpI/IBeAEHLI AdHHBIE I10 CACAYIOINM 4 Tumam TpeniyuH: HelIpEPhIBHLIE, IIPEPLIBUCTLIE, 6peK‘IeBI/IAHI)Ie, KOH-
TAKTHBIE.
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I'lo conocmaBaenuto pe3yAbmMamoB UHMepnpe-
mayuu FMI / DSI ¢ gaHHbIMU NPOMBICAOBOU Treo-
AOruu U gaHHbIMU pa3pabomxu yCmaHOBAEHO, 4IMOo
Hegpmeomgarowjue uHMepPBAAbl MECIOPOKGEHUA
Beanlii Turp obaagarom HwKecAegyrowumMu NPpUu3Ha-
kamu: 1) “"HTEHCUBHOM aHOMaAMel BOAHBEI CTOYH-
AM; 2) pPaCKpPBITOCTHIO TpeIliuH 6oaee 1 MM; 3) Ka-
BepHaMH, BUAMMBIMU Ha UMUAXKAX SAEKTPUUECKUX
CKaHepoB; 4) K .. B uHTepBare 2—4 %; 5) yme-
PEHHOM IAOTHOCTBIO TPEIINH, IPEeUMYIIIeCTBEeH-
HO 2—5 TpeuUIuH Ha MeTp.

KommnekcHast nHTepIpeTanys AaHHBIX FMI /
DSI paeT BO3MOKHOCTH K&9€CTBEHHO OITEHUTE CO-

CTOSTHUE TPAHUTOUAHOTO pe3epByapa B pas3Anud-
HBIX UHTepBaAaX CKBa’KUH U COIIOCTaBUTH CKBa-
KUHBI AT OIIeHKU UX TTEePCIeKTUBHOCTH.
OrnpepeneHNSI IPOHUILAEMOCTU KOAAEKTO-
POB B KpPUCTAaAANYeCKOM (pyHAaMeHTe. Ha oc-
HOBe KMHeMaTu4eCKOTro U AMHaMU4YeCKOI'O aHaAU-
3a CHUCTeM TPellH yCTaHOBAeHO [TuMyp3ues, 2008],
4YTO gebumbl CKBa>KUH TECHO CBSI3aHbI C NPOHUUA-
eMOCIMbl0. TOT BBIBOA XOPOIIIO COTAACYETCS C AQH-
HBIMU, IPUBEACHHBIMU B TaOA. 2. TecHas npsamasa
KOPPEASIIMOHHAS CBA3b YASABHBIX AeOUTOB (G) pa-
60TaIOIINX MHTEPBAAOB B IIOPOAAX KPHCTAANIeC-
KOro OyHAAMEHTA U IIPOHUIIAEMOCTH (Knp), orpe-

Taoarwuma 2. ComocraBAeHNe BEeAMYHUH YAEABHOro Aeburta (G) paGoTaomux UHTEPBAAOB
B IOPOAAX KPHCTAAAHMYECKOTO (pyHAAMEHTa M NMPOHUI[@EMOCTH (Knp)

VeAOBHEL I'rybuna paboTatorero Aebur Pa6ora- Apamerp YAeABHBIN TTpoHmma-
HOMEP HHTEpBAAa, M HedTH forai HITyIepa AeouT eMOCThb
5 / ' MOIITHOCTb, ' HedpTu G, K
CKBa’kKUHBI oT A0 M /cyT i, MM o oyT/ /v up: A
11 3348 3358 34 10 0,019 0,055
3358 3377 26,5 19 0,077 0,216
3387 3407 105,4 20 0,293 0,859
3427 3447 65,0 20 18 0,181 0,530
3457 3467 471 10 0,262 0,768
3477 3516 300,5 39 0,428 1,225
3526 3556 209,4 30 0,388 1,138
3566 3586 140,7 20 0,391 1,147
12 3470 3500 24,6 30 0,059 0,056
3510 3530 62,3 20 0,223 0,212
3540 3560 61,5 20 0,220 0,209
3570 3590 19,0 20 0,068 0,065
3600 3620 25,1 20 " 0,090 0,086
3650 3660 53,3 10 0,381 0,363
3670 3680 83,5 10 0,596 0,569
3690 3720 18,2 30 0,043 0,042
3730 3761 41,4 31 0,095 0,094
3781 3811 254,3 30 0,605 0,577
14 3263 3281 27,8 18 0,077 0,028
3300 3319 33,3 19 0,088 0,033
3376 3395 29,1 19 0,077 0,029
3433 3452 16,4 19 2 0,043 0,016
3490 3509 29,5 19 0,078 0,029
3529 3548 27,7 19 0,073 0,028
3567 3625 54,4 58 0,047 0,018
3723 3820 573,8 97 0,296 0,114
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Tao6aruiga 3, Beanunnsl yaeAbHOro Aeburta (G) paGoTaInX MHTEPBAAOB B MOPOAAX

KPHCTAAAMYECKOro ()yHAAMEHTa M reo(usnyecKue rnapaMmerpsl nycrorHoctu K, o, K, ..
I'Ary6una Mou- s
YIEJ;?;' paboTaroIero . HOCTL | Amamerp ’E ) ;
UHTEPBaAQ, M eour, paboTa- HITY- RS o o
HOMEP M /c FOITeTo epa, 2 a8 Knos % | Kner: %
crpa- o mﬁep- uMliq ;% < 5
JKUHBL oT AO «
BaAd, M =
12 3470 3500 24,6 30 0,0586 2,24 0,27
3510 3530 62,3 20 0,2225 1,52 0,18
3540 3560 61,5 20 0,2196 4,91 3,47
3570 3590 19,0 20 0,0679 4,94 3,77
3600 3620 251 20 14 0,0896 4,90 1,59
3650 3660 53,3 10 0,3807 5,62 4,00
3670 3680 83,5 10 0,5964 6,33 2,50
3690 3720 18,2 30 0,0433 2,78 0,15
3730 3761 41,4 31 0,0954 518 2,41
3781 3811 254,3 30 0,6055 547 2,10
3480 3500 3,6 20 0,0225 2,27 0,25
3510 3530 14,4 20 0,0900 1,52 0,18
3580 3630 41,8 50 0,1045 5,36 3,23
3650 3670 4,8 20 8 0,0300 5,53 2,07
3690 3720 12,8 30 0,0533 2,78 0,15
3730 3771 37,4 41 0,1140 5,66 3,04
3781 3811 55,3 30 0,2304 547 2,10
3480 3550 27,7 70 0,0396 2,42 0,71
3560 3610 58,2 50 0,1164 545 3,93
3620 3660 29,2 40 10 0,0730 3,80 2,25
3690 3720 25,8 30 0,0860 2,78 0,15
3730 3761 46,4 31 0,1497 518 2,41
3781 3811 29,7 30 0,0990 547 2,10
3470 3540 26,2 70 0,0312 2,02 0,23
3560 3620 49,0 60 0,0681 524 3,28
3630 3640 54 10 0,0450 2,75 1,10
3650 3660 10,6 10 0,0883 5,62 4,00
3670 3690 13,6 20 12 0,0567 5,69 1,78
3700 3710 4,0 10 0,0333 2,25 0,38
3720 3730 2,2 10 0,0183 2,22 0,42
3750 3771 32,7 21 0,1298 6,75 4,84
3781 3811 120,5 30 0,3347 547 2,10
13 3375 3395 18,5 20 0,0584 3,87 1,81
3396 3404 3.1 8 0,0242 519 3,25
3406 3410 4,9 4 0,0773 1,96 0,16
3415 3424 67,0 9 16 0,4658 4,67 2,65
3426 3434 0,7 9 0,0049 3,98 2,03
3435 3439 0,5 4 0,0079 2,44 0,50
3441 3460 0,02 19 0,0001 2,77 0,59
14 3263 3281 27,8 18 0,0772 6,07 3,13
3300 3319 33,3 19 0,0876 5,62 2,45
3376 3395 29,1 19 0,0766 6,42 2,71
3433 3452 16,4 19 20 0,0432 5,49 0,42
3490 3509 29,5 19 0,0776 3,71 0,84
3529 3548 27,7 19 0,0729 5,06 2,58
3567 3625 54,4 58 0,0469 4,85 1,69
3723 3820 573,8 97 0,2958 3,12 1,18
15 3487 3527 140,0 40 0,194 6,67 2,91
3537 3587 441 50 0,0490 5,40 1,80
3607 3677 98,0 70 18 0,0778 4,46 1,15
3687 3707 43,7 20 0,1214 4,79 1,10
3747 3777 468,9 30 0,8683 9,97 6,12
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OKoHYaHHEe TabA. 3

VerOB- I'rybuna Mor- = é
HBL paboTaroliero 5 H(6)CT13 AnameTp E (: E
UHTEPBaAQ, M UrT, paboTa- mITy- < o o
}(1:11\]’;2? M°/cyT FOIITero ue}?;’ g ng) E Krnog: % | Knsri %

SKUHBL oT AO uHTep- MM § < mg
BaAg, M =

16 3617 3622 15,1 5 0,1888 4,21 0,35

3637 3642 10,6 5 16 0,1325 5,40 0,32

3657 3672 88,4 15 0,3683 5,99 1,80

17 3243 3255 22,5 12 0,1569 5,02 2,20

3260 3270 29,0 10 12 0,2426 3,81 1,01

3300 3308 27,2 8 0,2844 4,42 1,25

3406 3408 24,7 2 1,0292 8,58 —

3243 3255 35,6 12 0,1862 5,02 2,20

3260 3270 45,5 10 16 0,2855 3,81 1,01

3300 3308 42,7 8 0,3348 4,42 1,25

3406 3408 38,8 2 1,2125 8,58 —

18 3919 3929 113,2 10 20 0,5660 5,85 0,95

3939 3954 72,0 15 0,2400 517 2,74

22 3682 3687 9,1 5 0,1820 5,43 —

3697 3712 19,6 15 0,1307 3,94 2,06

23 3459 3464 63,6 5 0,7950 2,75 1,51

3539 3549 58,2 10 16 0,3638 4,90 2,23

3584 3589 81,4 5 1,0175 6,65 4,15

25 3576 3582 87,6 6 0,9095 4,05 2,13

3600 3605 58,4 5 16 0,7329 9,52 5,82

3622 3630 29,2 8 0,2276 4,78 2,71

26 3446 3495 53,9 49 0,0688 3,99 1,63

3505 3525 41,4 20 16 0,1294 5,04 2,64

3644 3674 306,7 30 0,6390 4,06 1,47

3714 3734 293,8 20 0,9181 4,80 2,80

27 3442 3452 1,8 10 0,0113 2,57 1,28

3472 3482 2,0 10 0,0125 1,90 0,00

3487 3502 3,0 15 0,0125 3,31 1,25

3512 3537 5,6 25 16 0,0140 5,98 3,27

3547 3592 12,6 45 0,0175 6,24 3,16

3602 3647 75 45 0,0104 5,60 3,18

3687 3742 176,1 55 0,2001 2,27 0,57

29 3428 3435 2314 7 1,8365 10,16 6,83

3448 3451 46,3 3 18 0,8574 6,08 4,62

3461 3473 99,2 12 0,4593 5,44 2,82

3428 3435 194,4 7 1,7357 10,16 6,83

3448 3451 43,2 3 16 0,9000 6,08 4,62

3461 3473 81,0 12 0,4219 5,44 2,82

32 3662 3672 56,0 10 0,2316 2,76 1,15

3725 3757 157,0 32 25 0,1945 3,25 2,14

3808 3828 156,0 20 0,3180 2,19 0,95

3878 3902 178,0 25 0,2859 6,60 3,35

3662 3672 17,0 10 0,1099 2,76 1,15

3725 3757 78,0 32 16 0,1510 3,25 2,14

3808 3828 19,0 20 0,0605 2,19 0,95

3878 3902 226,0 25 0,5673 6,60 3,35

3662 3672 13,0 10 0,1344 2,76 1,15

3725 3757 16,0 32 10 0,0496 3,25 2,14

3808 3828 72,0 20 0,3670 2,19 0,95

3878 3902 79,0 25 0,3173 6,60 3,35

37 3556 3591 246,6 35 14 0,5033 2,63 1,18

38 4047 4072 28,0 25 0,1120 5,57 3,98

4147 4162 42,0 15 10 0,2800 3,53 1,83

4192 4212 14,2 20 0,0710 3,13 1,85
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Puc. 7. ConocraBaeHUEe YAEABHBIX AeOUTOB ((G) paboTarollMX HMHTEPBAAOB B IIOPOAAX KPHUCTAAAUYECKOTO
dpyHAaMEHTa U NPOHUILAEMOCTHU (Knp), ONIPEAEAEHHOM II0 pe3yAbTaTaM THMAPOAMHAMHYECKUX HCCAEAOBAHUN

CKBA’>XXHH.

AEAEHHOM 110 pe3yAbTaTaM TMAPOAMHAMUYECKUX
HMCCAEAOBAHMN CKBa’KMH, YOEAUTEABHO AEMOHCT-
pupyercs puc. 7.

PesyAbTaThl THAPOAMHAMUYECKUX MCCAEAOBA-
HUU UMEIOTCS AQAEKO He 10 BCeM CKBaykuHaM. [ lo-
3TOMY AASI CO3AQHUSI UHTEPIPETalMOHHO-IIPOT-
HocTudeckoM 6a3bl ['VIC, yuuThIBas TeCHYIO IIps-
MYIO CBSI3b IIPOHUIIAEMOCTH U YAEABHBIX AeOUTOB
PpabOoTaIOIIX MHTEPBAAOB, IOCTPOUM 3aBUCUMOCTh
G OT reo(pM3UUECKUX ITaPaMeTPOB MyCTOTHOCTHU
K o6 Kypgr (PHC. 8). AAs aHaAM3a AQHHBIX U 10~
CTPOEHMSI 3aBUCUMOCTEH UCIIOAB3YeM AQHHBIE KOM-
TIAeKCHOM MHTEPIpPeTaliiu AQHHBIX MeToA0B [TIC
U Pe3yABTATHI 23-X UCIIBITaHUY 84-X paboTarommx

WHTEPBAAOB KPHUCTAAMUYECKOTo (DyHAaGMeHTa B 16-Tu
CKBa’kmHax (TabA. 3).

3akaloueHue. 1. [TpuBepeHa KpaTKasi Xapak-
TEePUCTUKA CTpaTUTrpaduu, AUTOAOTHU, HedpTeTa-
30HOCHOCTH 1 ITyCTOTHOTO IIPOCTPAHCTBA KOAAEK-
TOPOB OCAAOUYHOTO YeXAA U KPUCTAAANIECKOTO (PyH-
AaMeHTa KBIyAOHTCKOM BIIAAUHEI Ha Ileabde FOx-
Horo BreTHama.

2. OxapaKTepu30BaHbl TPAAUIIMOHHBIE METO-
MBI TVIC 11 MEeTOABI CKAaHUPOBAHUS CTEHKH
ckBaykuHbBI FMI / DSI, mprMeHsieMbIe AASI BbI-
AeAeHUs U U3y4eHUsI KOAEKTOPOB B KPUC-
TaAANYeCKOM (DYHAGMEHTE MECTOPOKAESHUS
Beart Turp.
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Puc. 8. Kpocc-IAOTHI U 3aBUCHMOCTU YAEABHBIX AeOUTOB (G) paboTalOIIUX MHTEPBAAOB B IIOPOAAX KPUCTaA-

AMYECKOTO PyHAAMEHTa OT reopU3N4YeCcKUX MapaMeTpOB IyCTOTHOCTH K. o5, K oo

HUM AeduToB N = 106.
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3. IlpuBepeHBI CBOAHBIE PE3yABTAThl KOMII-
AEKCHOU uHTepnpeTannu AaHHBIX [VIC u
ckaumpoBaHus 1o onpeperernio OEC Tpe-
IIMHHO-KaBEPHO3HBIX KOAEKTOPOB (DYHAQ-
meHTa Beaoro Turpa.

4. Pe3yAbTaThl UHTepIpeTaluu AaHHBIX [VIC
u FMI/ DSI 17-T11 CKBa>KUH, BCKPBIBIINX (hyH-
AAMeHT LIeHTpaAbHOTO CBOAA MECTOPOIKAE-
HUSA 110 BEPTUKAAU AO 2 KM, IO3BOAUAU yC-
TaHOBUTH 3aKOHOMEPHOE YMeHbIIIeH!e BTO-
PUYHOM IIYCTOTHOCTU C TAYOMHOM, CXOAS -
11ei Ha HeT Ha aOCOAFOTHBIX OTMETKax I10-
PAAKa 5 KM.

5. AaHHBIe CKAHUPOBAHUA AAAEKO He ITOAHO-
CTBIO OTPA’KAIOT BEAMYMHY TPELUHHOM ITy-
CTOTHOCTU. KOMIIAeKCHasl MHTepIpeTalusa
pauubx FMI / DSI paeT BakHYI0 KQuecm-
BEHHYI0 XapaKTePUCTUKY TPELIMHHO-KaBep-
HO3HOU ITyCTOTHOCTH AASI BEIAeAEHUS Hed-
TEOTAQIOIINX NHTEPBAAOB.

6. KoMnnekcHag HTepIIpeTanysa TPaAuIIOH-
HbIX MeTOAOB I'VIC (AK, ITK, HHK I'K-C)
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