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mMdMmisj 30" d MM d » t6j "N Ols! h"hdtesSCd2 Mfjcl L C
dzj S slstster » LOHOY ftojHiYylsjddj lsHOjlsmw kL MY
MdzOo dzd @ O Is wdzd £ Cdzjf stctOo Ftesdzts Mis' ¢ OHOf Isdtetso Ols
LOHOYd BJL MEhjMmlse jdzdzr » IstczHBL OlstcOlIs h JqetsC B (&
Ctedisdud MCdd3 §OHjddi B3 ftetsdLoH IS dz detsfylsd ff s
' Bd L OH Oy dlzdz" tdfzfC thastsms fiplday 7 o'W d3zfC @ B ts
Odzdd kL SCtftesW ddz detsé s f totsE tc O d3d3dats G t
Btsdzj J 90Oy dzr 38 Stedlsjtedj d35, f§tsodzdwehc
9JHJddwY BSd Mtsets CHsdEjud, M IsCo@E st tdndsas
BsedzO B' MydlsOls: Mv¥ HBMISOsyYyde @3 sBKOL B o j ted W
BsoOdz i sHdets?2 Mlsstetsdy B Bsdz! M d Al odsi a3 dafslijsds dzf g
sdo dzse s dBsdzdIststcd dzc © d o dzj MJ dedw dL d3j dkjtsdzde? o
Emizse dwrn tOBSIST t©OBBIS"T dO jtehsdzOd! dsd ¢ tsdif
Bs?2 ftesdLeotsHdlsj d dzsisd MlsOdzs SO esdz dzr d3 € C
9" BisSte HOMz dzgj2h jets flkisd.

rdzv tjhjdzadw LOHOYd Oolststc 9" BtcOdz 8OY tcB o dg 2
fsmistesj dz OdzestedIsdy toj " jdedw MmdMmisji B3 oBdzdztser 7 Ik
tcr odzr 2 B IstsH | Odzj 8¢ d dz0 & Islafets3]) didsyr ¢ d &Gzl . C §
HOJjIs toWHtsds fsdzsy dilsj dz dzn = Mo 2 Mise, Or Hjdzws h dr
4 teB sddhyJifyfinis j &3 ZwwOodzj dzd? . s dedd3 BSlsdesmdlsmw ¢
9 orBBtc]y BOLJIMO.

1 smMlsOdzs9 €O L OH OY(d.

ltotso sHd dzOfy Mmjtedw wOMyjltseo. 1 §jtooatsdy Mmdzzy
GOV MejHO. | foMmdzjHlkzshdr o vyJ dzlstcOds lazte?j tafCmjls2d
GteOdzd yr tOMmMf sdzOc Odziw o jtelsd ¢ Odz dz" 2 tOL dzsdz )«
hdteddzO x o" MtslsO) twOoadz" di3d 200x20x200d3. J[BN dJ
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ofmd s MzEyows WO dgw dzdfm* (4 xzxl) 1800x2000x200
N a0 d M s dz-orapd@dilzify fpdzsMS ddi3 Wiotsdastsdz dzOff cOo dzj o
tcj HddzZO otdkzdztcoatets WtttdzsO tOMf sdzOEOj Ismwv dzO ¢ d
Mrd BO ydmdzj dedztsets + S MY j ted dzd dzls © 10 tedmkzdz¢§ D
= 100 .

D

B

\
@

tc

tdfh. 1 jsdB3isteduiMid) §OLOBIIster d&SH] d&z
dtoj HO lsu’dfnf 9 0OzOM! btets2Cts?2 OO Istetse  f dztsls «
tesfmisd otsdzdz. | twWOMMdsslstej dedz” = + S jtod o3 dals OF L «
(2450—, 3200-,1780-)-H dz¥ o d3j h O h j 2 -# B YicPad stkO 2o3j dz' " Od
Hdzv Mtej HT L Of sdzdgw ¥ h j 2 teOL dzts O3.
I sdzyjdedz § tjL zdz! sOIsT .
tdLbkd O ftjHMmlsOCQodzjdzr © oduj 2D d 3D 9]
Isj dz' desflsd otsdzdzso ' 7 COtlsddz. 1 0 ofMmMin dLBBOY | dz
ssdz M o9jtlsdCOd &3 P EsBEGC dd3 SBtOL 53 EZH Ods
Yyomisd fsd3in o' LoOdzdz » dzj dHJ dz' dzgsfils! ¥ L OH Oded W
BSHdS?2 GctOdzdyr ) d Ctsdaj ydzr & fstev HS 53 Istsydetsfmisc
ydd tjhjddvy). 10 tedmnomif2t i ldeuo@pdpddy {ddsCydpditho tef
o sdzdyr dzO twOL dzsd3. mMbtesh s oadHjdz ftesyj M f sWe dzj

tdfm. 2 tOMftesmstcOd) ddj Sk O sk o]t
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t dfm 5 1 jSltstedetsy fdz MEtstetsMmisj 2 dzO 1

1 OC dz¥ yg ded .

ltetso jHjdzder | tOMyjlsr tsCOL" 908ls oL d3tsy detsfls
dzj dzdztsets d3j SSHO HdzW dBBHJ &zZdtetso Odzdw o tszdzseor 7 f t6
f StctsHOR H&v § sdkizilgddd W otdzagddphjdz) HISAO dzd v . t J Od
IsjIstcO1 HIOdz! dz" » MilsCOr Lotsdwjls Cttetcj Clsdets L O
CteOdzgd yor B dZOMIsd dqdzlsjctcdtctso Odzdw. Clsts § sL o ts5dz?
Yyonm, HAY C(Slste’ - Istcjdgjdotdodd jv oSdzWinjdsdmywdztsdHisddd dg Jda
B R, (OMuibdyr 5 flsjdz § 5COL Odets, yYbsts BilstsH § L
dz" = GctOdzdy oBdzdzr d otsdzdzser j COlsdde MmJ 2 mMmd3d y,
sOlsr wodwe Isfqpw Y BHIso jteyHjded] &3 ftcdo jHjdedzr = Else

df dinsdzd s Ozt
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4. Kvasov |.,E., Petrov, I.,B. Numerical study of the anisotropy of wave responses from
a fractured reservoir using the gataracteristic method // Mathematical Models and Com-
puter Simulations.~- 2012.---V.~4, N.~3.~-- P.~336-343.

5. [Jdewdzls 1. ,1., 1\ bsydid] tdzdzisj | His@ |5 zof tcfs o
ssCdzdttse ls MdMmisj d3 (S dzOMIsj c©®) MkBo jtelsds Odz'
tcOL 9 j-+ 20#2.--~N.~1.~-- P.~5-21.--- (in Russian).
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{1 L1z vrRc JfsreJruvds YT Juvfefrrtrodzre

skBjSCB800 ztdzf Odz,] O¢dh B
S OdzH dHOIs ISJ.-.dchlufr]Qq’: o7
SOftcOdzso © J dSIststcdW R G

[ sCIiste Isjrdedyd MSdr dz0

RBicOddiiso O | Zdzdzz fs v O dzd
[ OedMmiste Isj ~dedyd MSd

1Jojteso O stedfls ¢dz
dlskzH j dzls

sOLOAMEd?2 d2Oyd sdzOdz' dzr 2 q’fr]'

d

O]

o
&
DO

L
Isd - dz du4m€d2 bddod tmdlsdls
.o dzd3OIsT , t j MY kB dzd¢

ygdtsdaedzr | WweodzjdzgdWw dcetcOels 9 Oy dzgzs tetsdzr €
H sl feddimni2, OC d o fwsyjMnos Csdyjd
r ey Rl drj dgjdssme . 1 d st f)Emg]Cid
o sBYydsddy 7 O] ttd Odso wilkfw f 5dk
dzls ts 0 EMUQ{N@@%&B@JHBmBOBQB% qdzls j sduj m¢
jnodduj MS OV fesydshls' , O kOGCy,j Mdsy dtshl
red joB Hdzw ftsdzkyj dzd" fsHsBd & BOkjted Odse
sdzd, vyt dzj M Bdzinteizg GsMssYOJ f esdL o sHMise
GOt &Ezd Uj NS 52 dzdilsj cObke] ddjjlshmy Bod h s,
d LOkke e HkBOBERE MSJdr OBl 6 {6dkyj
s

mMtsteB
s
f

o iz
fn

stedmls' & Odz Bt ifledd C B dzOR ts d3@f b jf Usfiedziss ©Bizq C
i MMOs Mddzlsj L O tslsnsHtse BSEOMN jdadW tolzH dats

d Odz® Bdded™, OLC 3§ CO0¢ d MdMmisj GOJ I

dzJB HOdzdzts2 tOBtSIsT wWodzw jIsw dL Byg dzdgf dzgftsL
CsW s Olsdzr = RO jtcdOdztso 2O BMdzseo ] BIsSABHB B TS
tclzHr By MsstesyH] dzdw ¢S BOCO2, Colstster | dBsckzls B
tsdeeldts| dz! Istclzs h drn BEOIjtedOdzse ftod BydMmlsSj fGJtedteHC
dzd ydz' ~L dzdPl& jledrj 2 .

[Bl jCIstsd3 dmMimdzj Hso Oded 2 Mz ddzd ISR tSHT B SG (

hi?2 k' &My HjddYy ¢SBOCO2. | OdzdzOW tlzH O
HjteyOdedjd3 L sdzsls®O, jj tBtSecOh jdzdj] ftesoatsHYIS fs
fMtsH j oy ON jdelstc stz ysjS scdzts 2 %, o tjLizdz IsOj BtO
Cslsster | o dzOMlstswh jj otej d&d3Y dgj EZlsddzdL dqtelzs Isfyw .

It tejLEd IsOSOd3 toj dzlsc j dztsW OL soatse 5 OdzOdzdL O ts

dzw 6 Is fqw C 9,0t yc dzp dlzepfmisr 2 d fdz¢ Hd Misr 2 d3d dzj t6 ©
(Na,C3o,3(Al,Mg,FerSi010(OH)L N8 d 3z ipAls(SighIKD10(OH, F).

[ Odedz" | BlsatsH' BEON jddw Br dzd ftetsTOdaf dz" o
LOj &3 sftejHjdjdd di tOmsetstddBshls: d dgj R Odedy
dzj dzr o OB dAZdYd 1.
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v OB dzdiy @Mls o sted BsMis! oS Odj dzde’ = SO SHEBO ©B

Ui jcOlztd BYJCEO,
400 \ 600 \ 800
t Oflso sted distsmis! , ©lsdz. %
11,6 \ 4,3 \ 2.1
[irnOddui MS OV fsydetsmls: , %
61,2 | 66,5 | 66,9

RL tojLEzdz sOtse Mdzj HEjls, vyl ttOfMmlses stcd iBsMmlis:
sls jBYpePfed@r yYyjdk o' "j Isji3fjtcOlzteO, Isj d3 dzd
santsHBse. 1 fttsyi mMmi twOMmMlsestcj ddw Br ZO OS]
cOMmMseo sted BsMis! dMrtsHdze = ftesB BlsnBHBSe BBEGEOM | d
ftesyd MMy tOfgldn Stisj dzcBs,OL figo Oded j &3 bk dz! stcOH MY | to
Cslstster §j ftod Wddz steso Odzedd ftesaSHWIS yjtejr Wdadz
BjL HBSBOotsS dzj ftedojdz ¢ tBteOLtso Odzed® d { tetsydz
SBicOBBISOdzdz" = tsB tc GsLOWBEE] YO dkQ .dzd L € 52 (

10 sfifdzse ] 1 Isdr lsatsHtses dzORBd HOdzij BT dzd fd
ted Odzr . wddalsj L { tdssjotadmddudgdin SOt deidai@s sis € ts@s ) d My t
d 8&ks® WshWistedss?2 ¢ dhzcE::P.dwed clgtstsls dzesh if dedsdi 2 € Is
1,4: IsjrLoddesotsHddzd o Isted MIsOHdd: dO fJjtots?2 s
ots? MbikzfC¢)] GlrntHtss BBEOMN jddwy M ttOMkes stecd st
Mssets fOMsssBKOL dzse s fosHECIKO, Clsiste’ 2 ff totsH(
pOoh jcesmwy {iyddzd dzébrdz ClhsOyj dad j( ousAse® W tdipls AHOGBY ) . |
CtoOdgzdzr L OIsjd3 fsHO jtec Odzd Isj ted3tstsB tc @B It j IS tavd
MisOHdw) . 1 jhiMmlse jdadzr 2 MtsMmisOo  t5dzlz y telatiat o fdg s H
OOz L sd5, HCOLOdz 9 IsOBddyYyj 2.

v ®@dzd yiol j2h j mlse j dzdz" 2 MsMmlsOe Mddzd ¢ sW s Olsdzr -
sMdtsej GlsaitsHiss GBEBEONMN jddy ¢ dMmdzj dzdzs? L sdzslsts
¢ 02

H4 stsls dz H4BHjyOdedd, dBOMM. %
h j dzd J o] Na | Mg Al Si P K Ca Ti Fe
SiOz : P.Os

7:1 46,00 1,50 | 0,51 | 6,55 | 30,23| 4,03 | 2,64 | 3,04 | 0,27 | 5,23
1,41 52,11| 1,04 | 0,35 | 4,26 | 20,86| 13,67| 1,76 | 1,60 | 0,23 | 4,12

JudmsC O ftesdLotsHMise jdedz" = Missydz" = o9BH §toj H'
stclzs M jets BOLjtedOdzO f ttOL dzd yde d3d ~dd3dyji MSd OF
tcOL tolzh dls! Mtds sdetzdzdztd 2 BOIsj ted Odz, yYlsts ftedo jHJls
Msd twoOBtslsr Mdibpdtc ttgdfgls ddzd Jdksects GBOIsj tod OdzC
biplss2ydotsmisd § Isjd ojhjmlseoOds, Clstter j MGHj oy
LIssdz dzOd3d, dOtwHEk ) teOfmlsotsted dBsfls: ¥ o otsH,
Ldtetso Odzdz’ & 501l j tod O dzts 0,008N teidsimigHEn telzg & " § dguzdzi & ( 0 O
NticOfilsNe®Hs ftej HOR. RMMdzj Hiseo Odedj teOMmlso tsted BsMisd
f jteObktej ftod oMmlstewidoOdzedd dzOe jMSd ojh jMmlse O
B delzls dzO h j2Cjtej. tdLkzdz Ol ftojHMIsOs dzj dz' o
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vOB dZd Y Bd d BsMls! ©OMse sted Bsfisd d §sydshlsc
Mddzlsj L Jictse Odgdz" = dzO tshdzseo j CSAB-RMBHFE®BY OB & Ol dd W

sl dash vj B jtcOktO MmddasjL O
SIOyPsOs 400 | 600 | 800
{ Oflse sted ditsls! o H dfgls dedzelad t
7,62 | 3,92 | 0,96
{t Omlso stcd BsMKC o 0, 00 ]
12,0 | 8,3 | 0,0
71 t OMmlso stcd d3sMidaOH e 0, 001
4,0 \ 1,96 \ 0,0
[irnOddyj SOV {§tetsydzish
81,2 \ 76,5 \ 76,9
{t Ofmlsea tsted dBsMis! o HdMlsd dzdzd
2,91 \ 1,90 \ 0,0
t OMmlso stcd EsMKCl o 0, 00 ]
141 14,0 | 10,0 | 0,0
o { Oflso stcd dstshiaOH e 0, 00 1
13,7 | 0,0 | 0,0
firnOddyuyj M OW { tetsydetsf
93,3 | 95,0 | 97,1

RL tjLbd Oktss MazjHkjls, vyt MdodS s smy Olsd
BslsC 2 Stedd3g ) slsh-tesBo ¥ 5MBiStc dds?2 Misdflisdiasls § dzd f to
SIiOPOs= 1, 4:1 ftOCIsdyimMséd dgjtcOfmlsoastcddzr o N ot
(OB dZdYyo 3). wddzdSsWshmW ol ftodzkzyjddzs j ftod st
COBBIS d ldsH chsPOsBRdks?2 ¢ dMdksls POt E J : s tf lsdiE s
tcOMmMlso steddzr o CdfMmdzts? d h j dzsydes?2 Mtcj HOR, tsHA2OC
ktseo, Ctktttks ftejHjdvd] f fsEsh! s sdBEBEEER L
dimlsdteOdzd j ), © 1,26 tOL dedyj, UYUJ B HEZUPDteSHEZS IS
= 1,4:1 (sOGBd&dJYyoO 3).

 Sotsdz dgs orf MsC OW tOMlse sted d3ts M s ¢ dzOB dz¢ H Oj Isf
0 Odgdz » fted Is 3 jMot©dsgjieds OO M jdzdj MiHJ oy Oded W
hj2 kojdzdydeOjls tOMmketsted BtsMis! , tMmtse j dadats o € ¢
MowLOdes f Isjd3, ybts ffted BsCtosdz jteilsdtcj ftetss
slsts?2 d fosmdzjHEzeEM j2 HjcdHBOOKRPdLE: SR REkh] &
edd& §, M ddL S22 Misjfjd' s foddkidLoydd, ¢dmc

zseo, orntHWOedrcdaddyfsfiijs' = MsjHddzj dz2d?2 dMrotHd 7
so j ey HOj s tofnif g &sic@®B)OdwRd Jrug M et O0dzOdEzdL O L Isd
Zd ¢ sWsMW Olstse , f Suzkz yd digiz® EMW tedfdzd pdeid o dz" j ff tsdzts fi
dzOMmisd 1630, dmaBg@bPk iindlij Mise ftcdmMizlsMmiseadd Mtz Iskzt
stesdzgy btset, jMdzd d&O rRsy dMrHd » BGlsatsHtS BB

dzdw weodwelsmw §sdshr & c@EGLSS] tldoipissd udz' 7j9 5 Ofgal
dw s lsjlsta@!l ®©BoYiLQ 2, ksho ek gy teligh Ols OF  dzOs
fsdsh d fdjyd o B EOfMSIiOEBCPEEMSdA®RES 4@
BOd" 3Mp ¥t j 2tz CtsdzH j defdtetse Odzdzr 2 W sMW Olstso .

[ [sBHEBd OMstttos?2 | dzj Clotodedzs? BdC wsmS s dd
sjLdesoPdafif EW &y Olstse §iod tOL dePQdd Hls gty IeciEsh iz jtadg
fd dzls j ED BOO Mfzd S d {sdn fsHkzSIsse ftod ©OLth
&0 t©dmi2dg 08 1

sz S Y s O ) MRS jldzd jids dziul dzdzS & d 1) ks @ dz4
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dd Wi MS d2 ,focsedOndd jds § stedfls’ &5 §eshistcOdzhlse s5d5, -
teddzls dL twOmMh dtcjded?2 d My jdd2 tOL ddyds?2 Wtstd'
1, 6). vejdduyjdedj MbHjteyOddY Wsh¥ Oolsds?2 mnmshls
SiOP0s= 1, 4: 1, ftofdedbt qlisy Futfigth p8Az&o JHdzr 7 BLOL
MezdsS 1, 1).

sd &z S W s Ol ) MRGlsdE" [ ded i o3 dz%k nf@ daflal® Is dgref, 8f
ZOB dzk HOj &' i3 Misj S sodrude &3 deEsd yOls™ &3 ©B Ol
ko jteyHOjIs GSBKOL o Odzd j BREEOAs® OL ) d fgls jois@ s ts a3 tzd
Slsdzsh j dzdR@=Sil O4: 1, 1§ tsdzthay ] fhiacdg 2 4 Gafdzv8j0l0 B 52
flsjCdzsodrudy & § zOMisddesS ) ©OL & 8OBd § s ls 0,

¢ ]
t Iz det§ §-Miled S  Md dzd § ts Wiz iyl Eddass, fited MOOIsdatsh j
dzd d 200 -§ : 171,440

¢ J
t dmizde§ §-meed BCd M zd ¢ sV s Olsse , § 6zt dedas T |
dzd d 2:B0s0 -§ : 171,40

[desdlsjdzt dets o' MsC O twOMbse sted i3dsMis! Mddzd S ts
2O tMmdtsej lsntsHise Bt O jdzdw tehrH Y tsd3p fipleay tg sy e jj
Bj dzH s Ols! dm o COyjfMmbkej WMWtsttdsyr » kHBGBtj dzd 2

NOhdr St WehMicstwOd fdlsOlsjd! dr 2 1 dzj Bj dzs € Odzd
tcOfilso StadAisdls? ftosHEZSC IS o toOfgdsd stz dPis fasizist2 d3@ dbd)
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