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KonceTpykumns CKBaKHHbBI Well Construction

Obcaanan kononna / Casing Size ~ 168 mm,

«“ .
roimuHa crerky / wall thickness — 8.9 mm

HKT / Tubing Size — 73 mm,
Tonmuna crenku / wall thickness - 5.5 mm

I 4—( [nybuna yeranosku nakepa / Packer Depth — 731.88 m l

s { Xsocrosuk / EOT ~ 740.83 m l
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—
e >~e—| llepdoparn / Perfs — 790.1-795.6 m
3ona obpabotku / Zone of interest

LI}

3 . . =3
M3onsms nnacra K-57 B npesenax / Isolation of K-5" at— 816 m |

. Cyutectsyionpie nepdopainn / Existing Perfs
859.1-865.3 m
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flsj e & dz dzs?2 st jlh d dz H dzd dzts 2
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CBdduimise s § zOMismyg," ~o tiCdg"O>Hdjde OLh Gsysfed, §
o j M EJE@yh ods/EPmujlsO MO tsdzts fydats s o
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IredteOj 3 " O JL d3j d¥b dzdp® f 5 G JBeats ldBA] Is
USGHO GCBdzdyj Mlse s ke dB wjEijadi'c s HOGEESO dffX
stejHjdvjlsmBElEs Y st dzdj

1-- R zpt R— (3.16)

stsdzd yd mMsets dLodzj yj dedetsgts d3j IsOdz0 t6
gL diBj dzgj dzed j &3 G OL tsdetsmdzs s d .

o (@B% &O2HjdB Ctdduifmset dL e dzjt
d dzls j tc o O dzO YifipfcLe Cojtaf@ier dzj dzd W :

17 " mine YN ming YN mipz YN8
i O T N, (3.17)
&= Qm ¢ 410,5*0,98 (3.18)

GHQP02X20, 98f sdztsy J ded J ssyj ¢ ) e dz dets 3
HjGcOLOydtsdzdzets?2 mMB8.Oydder (tedmizdatsC

[ Bl jdgdzr 2 o jfm kZedzw, Mtstslse jlsMmisolkze hgf 2
Hdzw ff Jtcosets ddzlsj tco OdzO:

y YNz s* “zmma s ", (3.19)

[Bi jo&B badw, MoslejlkMmisobksh 2 s ad i deh

)

Vo L (3.20)
1 O sHd B f dzts M "@fH - te Aijduzifried W
S= &/ Lﬁ]g;g R= : (SZL)

3420 z0cdzdL ®jLbkd sOse ©OMY)sso
' fesdddd ©OfMyjls’ t6 O H didi@ Is adzd dzdf
o jdzlsd dzW yd s dzdzs G Hei A 16| BME Btoc & 54 0 B dzed dzO
RfMn SHdz j HOdzdz" | Hdzw tcOMmyjls®:s 1§.6cd t
MejHdd2 HjBdl d3jls0d0 I d3d gedz®ls sadzdidzOm C
S o Oy HHH) O3 C sdz@ilsatsr MBS TF Oy ddzj BYISHJ C
1720; Bl jdgdze 2119 $Uf§g ;2 ¢, dls/dggdzj e W ¢ OL
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v OB B3P OMUSKHY o ddwddwY f zOMistser a Mo O
Y 4 4R Y A > o
2615 143 100 1 0,57 0,4
2535 143 100 2,01 0,8 0,9
2402 143 100 3,01 0,98 1,9
2268 143 100 4,01 1,13 2,8
2135 143 100 5,02 1,26 3,7
2002 143 100 6,02 1,38 4,6
1868 143 100 7,02 15 5,6
1735 143 100 8,03 1,6 6,5
1601 143 100 9,03 1,7 7,4
1468 143 100 10,03 1,79 8,4
1334 143 100 11,04 1,87 9,3
1201 143 100 12,04 1,96 10,2
1067 143 100 13,04 2,04 11,2
934 143 100 14,05 2,12 12,1
801 143 100 15,05 2,19 13
667 143 100 16,05 2,26 13,9
534 143 100 17,06 2,33 14,9
400 143 100 18,06 2,4 15,8
267 143 100 19,06 2,46 16,7
133 143 100 20,07 2,53 17,7
53 143 100 21,07 2,59 18,2
15 L dzOyJ dzd W id3ts MdO@HEE f @3J Is O dzts dztf fig dzts fig lis g
tcOMyjlsdzOwv L OoadMmddstsmils! dL d3j dzaj dad v § tod tot
(tod MBS
18 i’
2 mts = 27-9,56I68-10,6283
5 10 R“=10,9997
=3
’ ’ ’ t ow d'z’frl o dzd ’ ’ ’
{ IMEzABES Oo dMd BsMis! GMsOsyds?2 ¢ OL tsdzts i
f zOMstse 52 fMCBeAN] drORllsir 4 0d5d3. [ j dzd
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O dz20OdzdL WOSIduj MSdr HOdzdz" = ff toj HepdD o C
fcsCOLOdz, vybts wOHdEM oddwddw f dzOMmlstsoe T
OBfMMtsdzs sdeséts cOLBOr HydzjdedWw © MG o Oy ddz
MCoOyddz BT dzd ftEsBiptcj B2 SWPEPY , 4 Ylsts tcC
o jdgz 2n O lsqq;fr]s: dv 4 HisdElss] GLABAO wEddzd f dzOf
j dzd d&z0d3)(.2, 60 h ORlsOR ¢c¢BO2MCOWeEe d ¢s
fnlsc[G@z,dzq’ld:J,S Bstslse j sise j dzdzts. VHj dz' dats j
GOLOYdbdedets?2 MC o Oy dder dzO DR iz, d dgO
R ®C aod7dd/ disd dz, dzO " OR Is j -0¢ sOELIBREG s OaindC
GOLOYydd dzO0 hORlsjy dd3. [ j dzd dzO@ MtsfiRKOO o
Is., dzO@ " Orlsj-2¢6s00 LifAldnls O Oy ¢ H dats  d L
8¢ HJGOLOYdqd o dyd Qdzdzticdgh Pzl y@ L dzOyj dz
Btsdz' " j wOHdEM odzdwdadwY HJjCEOLOYdtsdadets?2 f

RMYftsdz L s9 Odzd | ftcj HdztsY J dzdats 2 d3J IstsSH C
HjGOLOydtsdade" 7 f d&zOfmlstse " 7 MCo Oy ddz f toj H
PfitcOodzwiIs! 1 WW jSCIsdddztgb O JquzOB BB dzf Iy d 9 C
HjGcOLOWddlsj d3 MOd3" d3 dMmif sdz L s9 Ols! dzts o '
f dzOfMmls Hdzw Mdzdy J dzdv JeEBB GOL sdshmdsmisd 1

d

S Tox I‘*ﬁ

35Cdzj e jIsdujMSdj L OtOls' oL HY 2unjlsda
Wstcd3ddteso Odzg 3 fMdMmisj 3" Istej M d dz

ltcd dHiBOMYdizOdgjsddd dz ¢ dzw (|t 1) BBKOL
BICesf sdsmls 2 ©OL ddydssdun &0 LUsd) siod fis j
Msseh Qs hdafmw &jyHE M2, tBtOL 59 Odz
CdHEBteOMYydzj dzj dzfaP M IE@ s dz'odzsE SIssfie s d3  §f dzO ¢
ftojHo OtedIsj dz' i3y | HigssBAa CladfydPiis Jsdgj " d dz,
mMtse jteh dls! tftcjHjdzj dedzzs tcOBSIskz (1 dzgj toG C

7 0i2i)h (3.21)

GHUT f dzOMmistsoatsj H O dzj dzd j :
YimS o O ddzdzOW f dztsh OH !
‘OHdd O Istej h d dzr
Yyistse " f s RIS dzH(BiHzpal ff L dzts 5 | Hefiapde

s OB ZdNjDOBOM3j st [ [}

WCoONdd uCoONdd wuCoOyddd utjhdd Cdgj @d
HgOdjIstd ¢ dzk B dz@ HOo dzpded jp | Hzd @O [ 1 Y

0.010 600.0 200.0 80.0 3.01C0
0.015 800.0 150.0 100.0 5.71C
0.020 1000.0 100.0 120.0 7510

g kZojddyjddjd cdzzeddzr MCoOyddz 1 dz
Yylsts wodzw jlsmqw ByjodHdz &3 W OC Istsds. v J a3t |
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yd dz MssBtcOL dets ffteso BH IS HtS cdzzeddz 80
dzZsdlsj dzv Ltsdz0 fosctej o O B HzPls dHzslsm dzy 56
MsOydtsdzOtedzr | dzOGtej o Olsj dzd s;qms@smq jc

[dzv tOMmyd sO { dzj ecdzd (RBMf2Rdy L 2J BB ¥ 5te

7 1tl  #s4tini  mieh (3.22)
CGHjizetsdz! dzOWY sy f dztsj i3S sfls ¢
"Tkzesdz dzOW Y dztsls dats fyls ¢
W= 40Uwu
Gikzetsdz dzOw BOMMO.

v OB Zd5iDOBOM] IsteT Isj B j cOlsktedzts? BtOB Sl

|50 fif wCooydd , VEBW d@q vesd d oL

o cabsaag SiTEsi &S| §asbasn ¢

i ’ Cr ¥/ EEO H s 13 d3 [
10.0 600.0 1.17 1.27 110
15.0 800.0 1.21 1.45 3710
20.0 1000.0 1.40 1.60 66.7 10

HtcOo dzd o OV AlgOBIAf[ydzets ,3 . Yysts Isj B j cOIskzte
Fedzv s LOIGOSOR + dzgj e dd o cfflsts sis@in ysz
FPetsdz dzgtsegts ff dzOMisO.

YIstsB T o j dzd ydls: GOL ssIsHOYykz dL.  d&zO
Msdzw dzlze ddzd EkZetsdz dzze S dmAzg lBoz' | 559 Qs s
CsiBf sdzgj dzls © o9dH] O9BSHBKGBHO, oBLHERO,

Lihdzsodw o' BtstcO® f OtOd3j stetso Eff tcOo dzj d
d je Hj2Mlsadw, Wtttdkdzdlkze smw IsOC dd3 f

O) ftejorhjddy dBsdj Ckdzvtcdats? + dzj tec dd
&4 dz' M Js g feets H d dz2Od3d yd S O MmisOB ddz' detsfls’ ;

B) o MmMttlkejlMlsadd M oj d&zduyddes?2 Isj teod
By dets cOMf sdzsy dls! o twH 5. jJj kBT o Odac

U OB dzd6j© dzg e fisteB ydoodedets?2 Moew L d hisdzy € k2 dz

Cdzj tcc d Cdzj oG d [ Bh OW [Isdetsh j dz
4isieE Ol Hd MY j e q’dzHIzQucf_ts 4dzcthGidth_qu’q’
oLOdBBH Y oL OddisH j| MsteB Y a3 Is © dzO
Cr q/ d3ts d Cry/ &3sd Sr1 3/ d3t Cr / dBs(
[ isOd 13.2 - 13.2 100.0
VEdzj S dMmd 15.0 - 15.0 113.6
mzsted misr |
6 BHEEE K 17.9 2.5 20.4 154.5

) 6d &3] \i@dsdnjs Oo dzj dets {3 3@M)s 5y dzd S b
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gowL ! CtedMlsOdzdzd yj MSs2 twjh jlsCd kcd
Bsdzj Szdz B IsOdzO, M Yyomlsdyodzd r dzbtedztsce s
o tOBtslsP3250] 3, I M.IsOB dzd y 4 3.6 {C0L O0d&zO
9" BtcOdzdz = 9 Jh jMmMlse M EkZcedzj tesHdats?2 tejn jls
cOMmMyjlsO® ftsHIse jtoyHO IS or MG OL Odzgdz" | Is J
Ef tcOo dzw s h dQ mMtcj HMIse otsLHj2Msadw dzO
ddzldjddé d C Oydd jcets ¢cOLBBISHOY].

gtslsdatsh jdedw Hdzw or" ydmdzj ded?2 BEZHEIL Is

7 7 —it—nh (3.23)

GHogwlfr]tstGBuo[tsdzdeW 1 dgj eddw;
L. Tketsdz dzOW ljdzlslsdztsfr]lsJ d 6O0LO Bkcdz ¢

Wwitel jd3 MsteBydtsdader 2 d Bi j &3 dtsdzv tod
v OB ZdNDORBOM] Ister BKOBSISCd § dZzOMIsO k¢ dzv
sl S| uteOydd Cseeudsd L. o | € @)
i wond Gz B'G dz@ + dzj o W [ 1 T fr
10.0 600.0 0.04 0.64 21.0 183
15.0 800.0 0.04 0.73 70.0 163
20.0 1000.0 0.04 0.80 171.01 &°

RL OBy HBjls, Yl L OO’ 1 dzjtee
B sBtcOBtslIsCd f dzOMmlstseo EZedzvw cOL O3]
tcOL Bsdzr " j 1 dzgjteejlsdyimsé&dres L O
dud MEts2 tsB tc OB EILE iz yf jdzOtlds dggo@dRGag =ty . to C
dz' L so Odzd j quQBﬁ]IsJS) Hdzw  tsfkzh j Mis
m yJ dzv ¢ ftsor h jddw GOL stslsH O
Bﬂ%@d&JOWdLEJ$r$ B IstsHsd3 H Y ts dydaif
kso L O Mylj®s MELROdf)y WissBse 52 ISt
o tstc® Mtsdzv dats 2 [19df iB6izts 1632 L L0 dAftds j G260 dats
j CSlsdodetsmls! ScdHtestcOMydzj dzaj dedw L © fmyy
JHj &0 MmtcjHdww S OtOCIsjtcd HEY S &d deP k6
Yjdzed?2 o bkcecdwas hMPORlsr dd. stsflsj dzl ts
3. BzjHEZjlk lsdjls 1, oyt ftedmizismls
ftedmizlsmise dj di3d dzj tc Cfizre, of ol
tots fdizs & ¥ § te te Oyizts g § dBngDﬁllﬁfM
Is

c
-

)
@

TOEIFONORETIT
® ® Q. (,738_3[7"& =S Q.

H
B S mMdzj Hizj Is
Iso tstej dzd J 1
tetstc Ofydzj dzj dzqd

QTN GO T FARFHOG G
003208 =0Q- g TN

ISFHEI M.




5 OB dzd8i O d 8z t© O ez O | dzd * OF it dzsis fyls j dzl s

o tsHj oySOmBjsdzOIstse o dzj stec Odzed yj M
s OtcB tsdz S OtcOc OdzH d dzfifE 52 Mo dlIsT
i} klZ k10 k? k4 k3 k2
s Odz' WH#E| 6 15 14 7 2 1
udHj&HB 2 3 3 9 1 3
1l tod 3] \i@dednjs Oo dzj dets 88] d Mmistsyded € Iz
t Zyy ssdz Istsc s, Yysts oL Bsyd &3 (B
Bddzj cOdzseo (sOBdEZJYO 3. 9) M Modwds?2 Cdf
Gz ddzOr Hts 70006 & 4 dzCj lyfhvzts dzi Ists M
MsLHO OIs! Itejh ddzr o HeBdjdZOUS@rmyY Is toj O
1HJM i (OGBdZdYy® 3.9), ftede jH] da
JeOmyy s apfiad ydztz] C Zdzv todzts?2 W istedzy tod O
Clsd tcjLEzdzt sOIsT s c lzls B ' fists d d34 Gz tedrdfia &
Ctsdi3tf dzj € M6 dzis 5 ts t6 Gy dzj dzg dzff 2z ¥ s 0z dz
U OB &ZdRj@P OBy s &f tkd RFdz] Gz dzv tcdzts?2 W st d3d
vdy 1 OLoOdg mdBdyj w oW 3' *h
B dzj | ] dzj OY seRE o | R E®EOM WEed oo g
Il dlsjtedls " A# -AB + (0 -8,0
s Odz ydls # AN# -A 0 (# O -11,7
b o O¢ tsdzqd # AN# -13,0
[ sdzsdBdls| #A-1# -31,4
sOtetsduedH jtodls & N# +10,9
[ Ocdzj L - CH -31,0
| SHBSA oS -1 K +6,3
s Odzd y d dz + (# -2,5
Ajtkimmd 0 A/# +9,2
1 jted € dzO - C/ A+ (0 -249,7
| Odze Odats -1/ -A 0 (/ -98,1
[¢dma 1 jJ BBOIsd s &A1 Al + ( 0 +9,6
¢-A 0 o/
b dze dHted # A3 AB + (0 +15,9
L d1 M # N#HDE | - 0 3 0 -16,8
1 Oted Is " A3 +33,5
MOdz! § sy # O3 -26,0
wlzdz W OIs &A3 -17,2
dlzdz WGubkzdz W Ols - CR3 -43,2
ulzdz W OIs TR -18,4
B3O tc ¢ Odzy
U j dzOteH g A3/ -6,3
dbdzg dzj L d 0 A/3 +35,6
AddS sL d . 1/3 -31,4
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WWiSlksdoe desfls CdHteBtecOMydzj dzj dzdw Lk Gt
s s CBYf dzj S Mtsdzts o , Sftej Hjdvjlsmw:
dz' dz" A f dd@tirpilsuxpj; &3 -6 difH stz Stetso 5@
ftesMisteOdzj dzadj NdHSBMIsd o ftojH]j dzO:
stsdzd yj MSdr dzOtekh jdzd2 o ftej Hj dzOR
Y Bzs?2 MC sk 8 sk dj ddy ttOfls:
Yd b BOgdMmdztsls d otej i dzd o Hijtey & d te
LiNsOdzse dAdj-82%, C Qe dzOIstse o bkeBdz! dzf -~
j280 ftdkztetsyjd ¢ IbtejhddkzOk odls
Cbktkz WeLjddlso.

h fLdztsy jdede' j] S OwOSIjtedMmisdSd d §jte
J 6Odz dz" » &Cd[OE(df&" IP) MY sdz' LEz2j & HC
jtedd ¢ dH ol di@sipylrd Bzgafzg@d MYy sdz! L W OH (
| tddemO fitod ,IinsHBo] § Mtsisfhlgo,j dztztzy tcdz
Y j dzlsfte Qizjdenade M) O-¢ wRd dzj e O dz' dats @ s M Hb fyjj
sOQastsE 8 @Y sHz] QEM@® zH jIs: tcOo dzO

B8' h (3.24)

sSEHO f328ujlstd
7 ' i—8 (3.25)

1HJ Y sBhOW 1 dgjtecdwy | dBB MO, sfftcj HJ d
WwimsteBydtsdadz 2 d dBdzwitcdzr 2 BI j d3r .

s OB dzd Q0 BtcAd3j Iste’ ol iz jHGEBfTH asz@ls ko dzv Mt

ol n Sy idEBdd (deemEGd| (8 jads | € wisd

COHdLmH NSO OXdd] O, [ 108 fro
10.0 600.0 6.3 18.0 1.1316
15.0 800.0 6.3 54.0 3.40 16
20.0 1000.0 6.3 120.0 7 .16°

RLOBSIY yBIdzj HE jyds 5 k¢ sd dz 2f sfndafidss, C
CdHtesteOMmydzj dzj dzed®* tOMise sEEdOHBE &Y dzz@d
LOtOIO®Rd * dzj tecd (.

36 | JHtestcOMydzj dzj dzd J Zesdz dz" n f dzOMmls
tcOMlseo steOBRd € dMmdztsls

Clstsls d3jIstsH BFr dz ftejHzsEy jdz 5. A. | @Mme
[3f)3-250; 139, {868. 3

sOS¢ kx4 Bbdj yodsh' ,EGdE) di By H p &H dz
Cdmdzts s H dzw GdHtetstc OMmydzj dzj dzd W f izOfmls O
tcOMmlsotstej dadwV B daj Oz dz' = 9 C dzs-gicgel 9 dztg o
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MstczC Iskztcr gL dzj dzv s h j 2 f tetsdediytdj ditisfilsizj H Iz
L OB dzOC 59 teljj g jOdzeddigX] 5 dz! dzts dofs i OB BdZO VY Is &
ftcdotsHdIls €% Wig€figldpCdtdddt sC OL Odz0O dz0  {f ted
CsOLOmrMIsOdZmMG OWe (sOBdZJYO 3. 11).

s OB dzZd yo i 3.61810L Ols j dzd L OB dzOG ts9 to ] d3j dzdzts
CsOLORMIsOdzMS Ow e

- {Bl Jd&BB 6 wdad j dz
1 i3 o]} tesHBAdZY dIs . : .
) dLodzj yd| cOL sdztsfiy 1 ted d3d YG
MCoOyYdHIEOL Oyd(d ( Bk (#&ls)

23 126 0.93 4.02 g Ostsd Mmls
24 126 1.27 6.32 g ORtsd Mls
25 120 1.09 5.44 4 Is O Xy O
30 106 0.56 2.80 4 Is O ety O
31 103 0.60 5.46 g4 Ostsd Mmls
37 80 0.80 4.01 g ORtsd Mls

[HAOCEs 56 5 fpdzd 3 4 ded W fMtsH j oy Odad W ¢}
dzj HEMIsOlssydz" d3 Hd&zw B JjL s Omdesets f totso j H
9 J ton dzj Blz fn dztde  dzChfplsv@L d fn dzj HisMIsOIs ts
L OB dzOGetsotej d3 dzgdzets?2 HJGcOLOYydd fted §fsHGT
EyomisC O fteddzd dgw jIsfqpw jhj 3 [18B0Y B-13Hj 2 OL

1. ltcj Ho Oted Isj dz' dzOW HjGOLOydw. g ¢
Ctodeagiddsjc s d o deslsddzv ydoodzdesets Nilstoj C 50,

MCoOYdde f jtof jdzH S Edzv todes tshdeseo desdzgz € d
Bktcjdedd MSCoOyddz f jtolf jdzHdS dzw tedets € € dzc
cOL 5 MteOodzjdzd® M BERtc] dzgd s fjcg @9 Pdzd
HjceOLOydd 6 f dzOfmMlskz HBdjdz BT Is! dz4
GOL sdzsmdztsmis d f zOMmls O HsMisdcg O Is 25 %.
sftcjHjdzvjlsmw tOmMyjltsdy d MtsmisOoadzw jIs s
sBd My dudddiy COoyj médj dadats? | & i Kl dxdia)
ftcde j Hj dg tojLzdz sOIsT syjdeCd odzdwdad W
Coi3f sdzj dzlsdzr 2 MMmMisOe dLodzj COJ B2 d3j SO
mMeh jMlsolze h j2 dt1OCIsdSj d dzO  CMmf jtod d3j ¢
GJtodidi3xR8, 359. 124

2 . JUjtiOshOw HjEOLOYdqw o Ltsdzgj o
fsorh jddy ftoesddyOj dsmisd § zOMIsO o L dg
sBtcOL tso Odad W dztso ' n stej Pddz (LO MmMydls
1 WWJjiSCIlsde des@ s froldisdidgtozpls'd  cf@eGdn Is © dzj tsB
s jtejyOsh j2 HjeEeOLOYydd f§tsHCd yols! ¢ i
o0CkEEd3 dOMsMmdzkzE TMisOCEdyds v zHOEZl§ tsIs d3j
fsor h j dedats G s GOLisafH;dz;dz,q’W, COo¢ fHe@o d
f OtOc BOWMS B L] 7I0dE) , O LYWW jCldos datsfls:
fl tesMistsdy dzOctolzL 5§13 820 W{IPYJ HBMzs?2 L OB 52
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3. [ J 6OL Oydw 9" OB BIsOdzdzs G 5 f totsmls

ftoj HSIsSo tcON jdzedWw Modzdy j dedvw § sMiskzy dzj ded v
f odPlslzhmiso © o twOBBYkRZE Ldkz. | d&v 1 Istsets
Bkztcd d3r M e jten detsis(d d dzd dL f SHL J
ftosMistcOdzmlso s, O SOCY] BlsotsH GG OL oL HL
ddzj Hizj s Blsdjisdls! , Ykt Mmj dzdo¥j dzd g fpded g d
L WWJjClsdo detsls HJjGOLOyYydd o j tolsd[I3Bdz! d&.d3
135.

X 100§

= S0 \.\

E = \“""---._~___H * . « IKCIIepPHMEeHTALHBIH Y4aCTOK

R .

z

S 40

z

& 20

= SN— ) Y4aCTOK CpaBHEHIA

¥4 | I |

0 20 40 60 80 100 120 140
BAKYYM, MM PT. CT.

{ dfkdese dzgwdedj ‘WWjiSlkdodesfisd ¢ jtedkjlsd
MCo O dde d oJ dzd ud dz" O WYd¥C 2dgjd3OO dd & tscflayg)

) o d B i@dsdnjs Oo dzj dzts {18 8 ¢ i) KISy dzq @ Lz

1 0dBtsdz hd2 +WWJ CIsf telfO jGsts d3ff jdaj Q Lin@apdly'
o jtlsdCOdz dzr T cthE @Oy dedtls = ) , § o j G ldASstls 3
¢ dHtetste Offgdzg flgf tedzy L 5o @ ded fay UafclQEMs ] (5t
zO0 tOfmMmlsswdedd or hj -dfjdsGdideQ@ dgjts dzapj déls fo (
dmf sdz’ L keeDQdeRj ds j » e dze dd MtsMisOo dzv jIs
HIGOLOYdd o' tcOBSlsOdzdzts ¢ 5 [(3tBts IPMABE dzm s 0 ©

3.6.1f Olsj &30Is  Yj MEtOWH jdsimlgedef v  dz0 k6 sdz! dz
MCoOyddz osHdzr &3 tOMlse sttOBRI ¢ dmdsls

l1tcd t©OLw©OBSISC ] ketsd dZF 7 f dzOfilstse |
BjlssHise otsLHj2Misadw dzO  dzje st s toa3d tiztinelz
MsMisswdadw, HdW fsorh jdzdve o @y =g szt d 4
Fedzj  stesHdzsets BBOMMde O, s dats o-B fZez®dzd wigC
Mots2Mmise fzlsjd® cdHtesHddZORB] Yj MSSE 5 o SL H
ftso jton dztsylsd .

[fdzser s jSlsdieseo Odzd™Y & dHtetstc Ofydzj
o jdzd gP&EEIsH OUyd kZetd dscts ff (z0f)s D eosdz
fn 3-268].
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| Bhg’ COfSBEOCOdH &N 56t kZEsd dsds

dZOdetsdzj J] cOLBtsBddz! dgf =« MejH EZGdzj HEBBT ¢
f ZzOMmlp' 180 20 G dzkB dzO- Mmor hj 500 o B &
18y d dajels dedL Sz  BIRYzd o Qs BEMEs ‘o dijls
or BtotsmMOd3 HFMIB25013 8 OL A35. 1 2 ®L tcOB $I5:¢ A i
&ZO BBBdz hdms cdzze ddzOr of tets® jOH jsdzdi¥] ts1B @ Hsdz
HjGcOL Grnyddd my sdz' L 1§t © tdzg gzgzdzdz" - Is J ~ dzt€ @2t€ G
GdHtetstc O WagOdgjlsdpd jdtldzs @ dzd j )3 o BH A = t©WOMIso
Colf dzj ¢ de" = #Wisd MOz dzed 2 [ 1
s OB dZdyoOiT BL BRdzj dad J COL sdesmdztsmis d ([ tec
ftesdzd yoj dismlsd ketsdz dz@f = § d&zOMmistse M G dzize
1 &zOMls | &z B d dd | OL fsdets fiftlzls| 1 tets ded Yy O 4 daisyf
400 16,316,9 1,512,77
S10812 600 15,020,0 0,190,35
800 22,027,0 0,050,09
400 12,013,0 5,853,89
d:-d6 600 13,016,0 0,750,50
800 17,019,0 0,190,13
d6é 600 25,035,0 0,3
1 tod &3 Vi @dedjs O o defjfplsts RS,z 435 12 4

RMfsd L soOdzdj] MIdkso et oBLHj2Misa W
Mtse B4 Misdes M -~ d di3d Yd Mfdgdsd s HrOy ) @ sd L O
B dzj tOdz dzr & oS s yjded? besd dsces f &zOf
fsLotsdYjls MddLdk! {djecjlduijmSdj L Ot
fesddy0o] sl HEd dscs § zOflso

) sy M ¥ stedd et O tedzezj Matzi E d dgof dzj ts O dz’

oHd & LOMISs ictsldy i s dz etz PIH EhgOdE [ o 3@E0].
| wodMls ] ©-84 BPtjHj d&zj 20 MCseshls! t
L dzj &3j des Qe dzs? f s @QZES S8 1 4 )z

z -A, d3/ M, (3.26)
G HY —;
bif sdzzh dqted dzO0 Istej M  dzr .
T —Totej BBY ] OcdJeso Odedw o9 Issy< gy, iz

o Istejh ddzsj dz@ twOMMistsw dzd §
0imMSMmls! Ydd stOydd ©OMsssELO &
0 THdZddO Istej h ddz ;
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QiCsi WWdydjdas tj ©Sydd, Eydlsr 9 O h
Codif sdzj dels©O dzO JHddedykz dBOMMS festcj OG
N=0, 73, HMO= M HGIS]dSOS. H. ) ;

T dzslsdzs st B3P dzj tOZzO, ¢/ A

LISBdMisOdsO MestesMmisd tojlOR ydd dif & ldsjfds),,

- T d20yodzt dzOv Ctsdzyd dzZlstceOydw tOMmlse stc0O.

ssdzh dz20 twOMmlse stew | dG3tsG s mdsw { tcdsdi deildy
o' Oy J dad J a:

o AAogp—= . (3.27)

[BOBISCO Eketd dzsets § d&zOMlsO ¢ dMmdzslst
dz dL slsj e ud MEdd3 Iste » BJ tedz" dts izt tiztg 2 ) M) 1 «
¢ o O d dzlff Hifctisde O ) Y dzPdzds @d U 8§ S-Gftedfute MO sz
Bq dzd e Odz! dg' d3d o € dz¥ qJsded "aBdO O dE ™ dedz o d H
Bdzsydzs2 MEgMisjjdzd SO0 dLEzyjddw Wdd
f dzOMlsds 912,90 R s cuOOdMCOwe, cutsSkztems OW
sj dzL st Istej h ddzdzs?2 fesded yoOj digsmisd ke sdz
Mo 52 fls o

E @@ uvpnB A, OEJjAT & Al 9, (3.28)

¢ HGi 8 OMS tit2ls dnid fls j d3F  Istej b d dz:
DitOmMmisswdd) &iyHE lstejh ddzOdd:
| iketdz fin jipdds j &7 Istsj h d dz:
% T Zetsdz BjYHE LOHjOOj] B d&dd dzOf tow ¥y j dad
HOdzdzts2 Mdflsj g Istej M d dz.

3.6.20 2O dztf H glslgc O dzftf stclsdetse s f SIssC O Yj o

t O dstdistadjoglzy @ slstsC O o tsHdEsEts tOMmise ts
otsHdse s ttOMlsostce® ) YAMsEYOBE EZcdzv d

]l OB cPhmdicRB g &8 mMEMis iz0dtshistclz  Is Iz
COdBj dedzsets kedzv. 1 s8SOLOdE, vyt MmMbik
ftoejHMIsOQodzw jIs MtsBts?2 MtsoatsC iz dtsMmils! f dztsf
Ctsdzj y dL EZedzjtesHO, MmowiL Odader » dBBiyHE M
Rdzsjtodfm fwojHmsOodz jlsduy BUdEed J OwPBNb®
HiMsOBddzdL Jtctse Ols ZOdsMistczC sktclz k¢ dzj
BOMM" Z ¢ dzw ) ¢ OL d ftedudde $tsdzmd tco O
ftocj HiNlsOo dzj dadz" 7 HtctsB dzj dz' d3d [zt ey jsf = s
mMdzsj d3, € Bls@dedz?j Iff toff mantis? S&E@ZRHEBERIZC sEztckz

] sHdz 2 t0OMmlso 'R ot difstsIsistayls? “Ho dy j sTw
I 0 @ z ) dzts o dats 2 yddzd dzH tod yj MY 2 Hlsiag gii2igP o
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Msslke j kMmlsalkze n j2  Mmdhls] ds2 € 5t i o @z dz
HdWWEL dd:
LU QL R e WL (329)

dd tOfMmlse stcO.
ZOyOdz detsj |k fdz

~
~

<« 3¢

GHG OISt WWdydjdals HdWWEL
viMdzse dw dzO cteOdzedyy (

AOL 1 N GU
ADIOL 2 1 UD
AU 1 o 30

~ v

ANROY 1 & r Gdh

(3.90)

) O«

1 OHOYD JdB30 2 f satsy O dzO L OHOYkE twjhj d
tcOB K] M73, 6 FH,] Isj B jtcOkztcO L Od3j dzgj dzO «
Odz0Odzsc dydz" &3 tsBteOL tsd3, § tsdzlz yd ds:

A

AN * — R ———1 Db —K 11
B = 331

[ Mdzd o\l Bod htsj, ks o tjLbzd 5O

AR —* — t—h (3.2
T sdkzizd 5 OdzOdzd L t5dzf dfh kzdats 5! Z KOs g
ik "D Odijtp ¢iHS st mis! o 5 ©-oateg BV &

odxyjddv. rodyiddj woLnjdwo wTO g
s sdz' L 2 BB OMd i3 ssilsd yd M d d3[75, tc 3#6jN Is C
BEHO ©CBdyOkj d das f s dziz U ds:

T

Moo — —— (3.33)

H PDiHAddO Istejh dder

Aijy twOHdEkf.

Irhj Bt Oy eassis! tcOfls o ERs@E joazlsly tlag
] 5dzOC OPOD Ly@ses] Md s Istsdz O s tisislz uf dolistds) daistfingtisay
"o, wOmMEBafEmHuefm &BOSMdBOdE das® Y &Rk ts drt
stejh ddzr THOEGESIEBMWO s HE § tdds, shHisOs
" 0O &sHjd dzOL " o Qjolffed daEmPdz v 1 . 1 .
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[ Ol j BOIsqisg MR ffdzse 'O Cor & dzv H W Is

P — m ¥ 1 (3.34)

1L BOW dud M d MBIFIsfd@s3y) jddig) “ols/ 1f,L 5B LOY | dad
edfmzdSj 3. 12.

r .
F A0

‘_-.I"u'

B

0
OiLOodmddismls: §dsksdshisd §slsss 0O islsO ok fsdodst
f esldshisd §slsC0 sl ot d3j dzd

t

d Mk dztsiCs t&8d 91" 2]

[ Mdzd  tsH f dzts s dgtyffp 1€ ‘st df devislss'S Ofmis j f j dz
BBddzj tOdz! dz" = Gzt Yygdzed2 Cdmazsilsts?, O
Metstetsmis! tj OCydd ttOMsotstc® (CtslststcOW {ft
0) , st ftsdzzyddy + CMf jted d3j dzls Odz! dz" j L O
(I . ©dIlse d20H) Clsster j i sSCHidscpojrtcp) H stds iz d
sfdmr o O BBz Wdz{BBIPch dddRizd3

lwiL Csiis: RaOmMiswmtsdpi®)lzr o  Bdz@ Mikh j Mise j dz
f dzslsdzsmisd fsktsCO w©WOMsoatstc® s CL WWJ
lelslstsfl) tGOagdZOfnﬁmdfsqﬁzf@ﬂi]tdz'Blslﬁmwo , GH

-Cddglelyf yj M d2 St WWdydjdals awiL Csmisd

tGﬂandSBlstGdJ®08‘nWSL8Q5WSf@ISM fsLdyuydd Isj teaRtst
COud Msej W Izddlddd dly bisldzg BPdgj 3OIsd ud Mz
SSGHO BRHJAB i s :

4 —z—7_, (3.35)
GHOQY” @ @ p "THOodzjdzdj o HbtsCj tOMIse

wiCdda sdud MCOw 1 dzgjtecdy wWOHsdy ( @Itsdzj
00t dzj wadr fMdsfd (LOMso5EO) ;

Ty )Y r
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ai B3OMMO ;uOMmisdy
LIdme MEBotsMIs! . 5 v tdfQedddjjded jo d(H3:. 3

y -z z{ 0. (3.36)

vydlsr » 0O, , WRisj Hdddfid®Y OH! , fsdkzy0oj
bicOodej dzdj MowLd owLSsMmisd tc0OMmlsadEads i i
fso jten sMsdse s MAsy k¢ dv

g -, (3.37)

CHO  SMissw dzdzO% Y dH S &Misd §tod HOdzdz & Isjt

gowL ! IsCabfgls §sksC 0O M . i@ dlsdzds 2
MftcOo jHdzdots d HA&Y bkdsd dtsctso iflcnasds Of
ftesf steydtsdzOdzj dz § 59 j t6r,dets fiflOdzs2d y4ff deifte gld3d
Mlstelz C Is b S jjtc FiPldaf® § ke v tOL dzd ydzr & EOts

sOBddYOD) Bo ]l BY datsfls dzOW H i drtd§qiedivdpts | dfS s ls
s Otc O¢ O dzHE] IS JEXdB0

o~ . , | v f dztsj &S

[OBCO bkediYO d "M, s|l.,,  dgr2y I
1 Zte() 214.2 1473 1178 1440
[ dzd dzdzts ff dzQdBj dzdz| 198.7 1588 1270 1380
LOL 5@) 4 198.5 1590 1272 1333
r d to ddr ) 190.4 1657 1326 1280
SBS MED) " J 180.8 1745 1396 1080
[ 50 j-fgafizsC Oy had 4| 197.4 1508 1278 1327
v BN @) 175.8 1826 1461 1161
O dzs tc O Y Is ' 151.5 2083 1667 815

1HIMOTI ssdzh ddz0 Y tso jten deslsdzse s fdztsw
ZOdzsMistc S sk telz .

RL kZttOoadzj dzgdw (@B .’3 Q0 o¢dzsh &z jisirs Isudst
Cdfzslsdzsets tcOMlso ste® bEd&gjdz " Ojlsfw s B
or MsS 52 MCtetsMmisd Bzje® Gy dd d & i dets fydzd ey O] |

wdzj HEE h dd3 o Oy dzr o5 s d3j dzls ts d, ZO ¢t
o dzd 3O dzdijo, Wia # [p tzlsdp f dzts jJJBE ey Isls s dzh f dzts 2 ff ts 9
Mo, 0 OS] &0 b, vyt kH[4 dzeps3 |
HsMisObsydets Sotetej dzdielzjls o jten dzsf
sjfdztsj BSsMis! dzOB dzs H Gnj ISiYH joy Oz B3 [z G
M sMsed 7 ¢ MOdsEOsd3jcds'tchORd sz Odals s Oydlsts

YyissBMigPlsOls! MtekzClkztek Istejhdd o ke
sBteOBBICd, dMftd LEkslk ydids [ ORSY dj teC

100



— (3.38)

G HR 7 1hD;
0-cOMAtsH YJHSCMIsd 5 otej igj dad o dzzlsted
Q QO-HdOdj Iste Istej h d dz" ;
O-Hdzd dzO Istej h d dz" ;
DCtsdisOdls0 MStstetsmisd tej OSydd.

] ©OpwIO) Otetf Iz ta(H daiPfgzjj tai s © Usd W2 dA® O SEH. 2048,
188MYytedo jHjdzr Sy jteddzj delsOadz dz' j] t6j L Izdz
tcOLdzZr 7 L OSCtsdpOn iMMOS @isdsfizse s ttOMlse stc O
Ctodzdzj SIstste, L Ctslstster o odHdets, Yt fted
0, 07% dinfdgz) o jlso dzj e jsdz'ls to OGRS Is j to dzts 2,
BOC M B3O dz! dets. 1 ted o j dzd uj ded d o3 ladzef tsdpdigd
ftcOCIsdud@ dlstej h ddz0@ ) &Odz o5, o jlse dzj dzd
dd3d ¢ "Cad Isd ud MCid P43tc OB2|z 11D | dAEIEEOS E 5 d3ts:
sftcjHjdzj dgO o' tcOY j dgd j d3:

o — — (3.39)

CHj TABRIYIWOL ] ;d2OIsvw y j dd 4
OigsdY tedz” 2 B j &3
Yizdzd o j e Odz! dzOW ¢@;0L 59 OW ff tsflstsW dzdzOW
Yilsj &5 j cOkktcO.
sO0Cdd3 tsBtOL 5dB9) [tcDoadtg ddadjjls (8yj dzed Is* ¢
fssC 0O tOwjste jsusO R OteOCIsjtedmisdCd ols &Y dd

Cddzi sdud M OW 1 dejtecd™ WOHsdy ( BBsdzj ¢k dz)
4 kuyjltdz BB §sdzydl' Wt dkzdkez
¢ tsdzd Y Mls o0Q@iGs tg jHhddddd Yz § dzsh OHd kZetsd dsd

-~

— i 1p —, (3.40)

CGHJQ T f sMistsw dzdzOW 1 sdz' Yy BCREOE - 1] dajste(d jolg dHy
1 CodoOdzj dzls tsHdets?2 jHddzdyr ddaW stedzOydd.

vydfmds ktejhdd O jHdddyk § dsh OHEe
FdtsHdas B dzstasds, ftestf stcydtsdzOdz! des jets
sydtedH!, sHftcfuchddryldy Odsd § dztslsdzj 2M j2 Y«

RL o®j flsdsty, B I@EEstds dzts ¢ 5 ff de@Ayls@ dRaai)fiplsic
tOMmisjls d dMfrilsr o0 &ksj § ZOMissd ¢ j tsMls Ol

[ Misj Mise j dedzts, Iwts] H tousldctO piciiafidsy i€ 5 dz
BlH jolf daff 50Is! 1 Isd f OtcOd3j Istsr .
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sO0Cddi3 sEHOBISE S yj s kEteOo dzj dzedd f dz
stej " ddzj EedzW f €dH Y cus®ijdip@iyd@l v 1 dzv  f
COL 5slsH Owd fogaddmppizse W R | [ 4J citszw fi) tiyogts )
yJ @ jL szt yd kZodzvw Y sHL j B3de &3 M sMisB s

I r otsHT ff jegbis@Lj Hsj dzlz

11 OLcOBEHSBBAJCO t©OMUjkO t©OHdEMO
TOMkstor & @GOoPHddjtei WOCIduimMSdr HOd
L §d&Ofmksser n MSCoOydds Ut HOjl Wlisis|
WWjClkdodesfmls: & 5 OBl .

2.1 cts9 J H g Gplipdz] H B320 dzf48 HAOFEI dzts o Odzed J 1 to
Isj - detsdzsdzef ¥ f tcj HiSlso tc ON j dzd W GOL sH d dzOd3d
Ctedy & OB Glsd f o CHb@Blzlc j dzdj TS o Oy d dz
GOL SHtc] dzOy dzts 2 or OB BISC d, ftocso sH d d3ts 2
f OtOd3d Ister + C Bif stotf B3jtsdfldcQiels jletlfY L Odztsy § dz" o
ficslsdotso Btesmdyr 7 o5j esftedwisd? .

3.ufnlsG)dzlsa dzj 20 L Qo dMmd d3tslis! ¢ {ff ezts Is 6D figdmf oy
1 WY dydj deldsO THsRANC K betalfr i alzy Mo W L2 ©
fnlSd tsls  HOo dzj dzdf Y H 8 ts t¢f GohiUBHE] iy taigieftishp 1
Yz e dd | d g B fipd fidg@Hisdedf | Haj waipp®d f ls; d
J 20 Mmoo w L Os W Ctstndsdtc ~ta@eidsodis talz dzO Is
f s5o J tcn dzlpyfizkizletetfytisclzlz y J dets EZteOo dzj dzedd Mo w L d,
stejhddz cdHicteOMmydz) dzj ded™ MMowL '™ o @ h dj
Zetsdz' dz" 2 sifftedzioHnjsdzy dz S tcdilsd yj m< d2 tcOHd Iz
b ipsizs o dzj dz@ MmowiL ! Hdd&zOdBdyj MSts2 owLCsh
sj &3 j Ok kter

4.1 sdzlz yj dadzr j ZtcOo dzj dzd W Mo w L d f dz
GdHsteOMydzj dzjr dadiw  ffyte{dnddzj ddefiels c 5 O dzOdzd L O
bedzj 2 ©OL dzdyde & &EOwLsS da@zd ¥ W Wsjc 18 of atzztof
Yydmdgd 2yy ssd3 ¢ ddaj di3OIs @  JlsnStdsidts H of a0 @3 fg I df)
LOdzj cOded" bkcetsd deséts f dzOMmls O

g
q
1

Bl N}
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At o1t o Jowgay [T LA RR I yrciwosd RIS 71 3
1 ovurfc V{1 3z1RC LorvLfvrovyRr t v
Lot tcrrradaftfirt IO L1d 8l C1LRC

41 06 j n detsdztse d W OBLHJ2MIsodwHddEO {fAsots dzi
GOL stslsH OYyd

) SOtOGOdzH  dzM ¢ 3 | zEldstal® pdissis OB OAETg 2/ ¢
Bsh detsmils 8 Is 1 HB 6 dBjlstese tsMizh j Mise dz
1 © hORlsOR HtsB' 9 O Ismw € £ fipksy & ) nv s ded dag
fs odzgjLOfdzgr &3 o' BtetsMOdz Zedzw d [#3QL ERpkd
130.

1 dzOdgso dzv j Isfqw  gsh dz" ds f dzOMmissdz M-1, 4RI €
o dedydej 2 YyOfMmlsd § zOMIsO, ¢ oy d ) EalsTlish
ftesded yoj dgsfils: dzedL S OwW, ylsts L OlstczHdg" j Is
dit O kZetdz dets?2 o3 fizisdalsl . H gWsW W Wd d dad y dzj 2
fstcwHCBB Btsdz hj yJ d3.leg teinlsidlg R tff ©Feqffirigitt dk
sfOfmMjdze s o' BtlesMmO, d (smtse j dztzts d3glzq P gk
fsorh jdadesj] MmtsH j toy OdzdlBs, MBYIBOEH desc s d3j Is C

H Fojdzduyj ddj dd ¢ d&zizs d dz L Odzj ¢ Odzd v
MsH jtoy Odedj djIsOdzO d kZd3j dz@ h IPIsMw {f tc s dac

LMis Odzts 9 dzj dzdz" | L OC sdets 3 todets s d Is tc
ftcj Ho OQtcd Isj dz' dztsctfsts & el fadzds s o OWA] dzd d O JOdgtisfipls
L O frpydjHiste tstc O fp ydgjtedgjLdzd & j tols € Odzd dzr § mC o O
f SHtcOBBISS d.s O@cOEZIgE@ZINE S ts Zetsdz! dzgse 5 |
ftod d3j dg¥ ¥ sfqpw M smtse r 9 Cdztk yos hdj oJtls
CGOLBSHtoj dzOy dzr | o' tcOBtstsifLd] dgdz" i< ofiA8)ta(Clg s IS
130.

1 O ftod d3j tcj tcj L Ezdz! sSOIstse i ts OotSLHJ 2
fsorhjddw ¢ OL Etgls He@pdD, M ol lezi@d-jls d d3. [ |
csOLORMsOdzME OW e, fsC OL Odats, Ylsts tsH dzd o
dL o dzj yj 2@z ,d3 w o dzv dzts iy mMtsB dz¥ H j dzd j tcj C

dLoeodzj yj dzds tOBMLyjRsdp'd HE sisd?2 Miseo d v , Is (
ftesyj MM sy dw jlsvw Wstktdkdtetse Odzd j 63 ff tot
m< o Oy d dz. [ oz G 52 ftod yd dzts 2 s d ists o © tal
BdCtctsor BtosMmiso . RMfsdz! LsoaOdzedj ~ddzdyd Mm
fsLotsdzy jIs Mmded L dabs Qdpdzgd Ofzd gz k£ O6 tzf dzts?2 3,
Yylsts o ftsmdzjHkzs hdzds B dzts fftsHIse jtoy Hj ddS ¢
[133, Mm130.12 4

I yddzve MmdzdxJ dzdv MH ]ty Oddv 3 Isc
fteso jHjddVw HtHeElBoadlsjdzt dz' = o7 tcOB SIsts!
odzj LOfdzr » o' BtesmMse kedzw d ¢cOLO B dzO

dz
feBitHSd COLBEEOEGRBFAdsY & Q. Gdls H ds b
dv d BRtjdd"Y dL dadd o ¢ dzOfjS8 K ifg
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{ Mk dzE8@D4otfL LOddL OydY fdzj o2

1 ted d3j O ded
117 Hj dzj dets © £@Eozn jizdz’ | 4§ tsdzj afmjf so c @ ©EA ¢ d3f) H
MCoOYddz HdzZvW Y Hetsltsadlsjdz' dzr mn T @A tEBE | 3] §
or OB EISC(
2.4 sfis Oo dzj dzts {188 ,d fifl &hyldad4S &z

] ©OHmj f 5COL Odes, yYbts ftod ltc@s sl
HtsB ' Yydz" dsd BipOfI9822dsd 1o sL dzd € dzd tsMmdztsy dzj «
or MsC 52 RBjlsOdtstse d dz? dztsfyls! € Is ts y fif Y5 oizO Ezts o
B sOO L ddydicett MmMasw Eetd fese s H § dzf
BilsOdO dL cOL tcOB OIS 9 0] B3sets ff dzOMIs O
Mtstslse jIsMise j dallzs2 GO AB5 B0 D59 L tsdzf 6 J 5dz
llsd LdOyj dzdv @cw@®@dBsosls o 1,5

10 tfdse | i UW@M@@@MBBL@Bx@B f tots

ByjdeSz otsL sy des?2 dOctelzL € dzO tydmls dats:
mis s {440 Mm56). 5 3

1 O uOfr]lsc{ h On sdese s ff tsdzv , dzdy 4 Gtsted
fsojtorndetsiisd 15 MCoOyddz, -H2EEEsskciHj dz
g tcj Hﬁiztz[dsdz,(a@dzflj]!s@)i dayj diz@Blglstls OB dA] y@ tc4[. H j 6 OL
f SHGBIStso3dAfls-1dz® 99" L t5 dzO A Qisd31]’©lzu®hdz@@lsaﬂtg;§
ftcjHO OtcdlIlsjdzr dzgOW) o 1, 9 tOL O Btdzdlj,
MsMis O d2Q s osls¥ & dij, 198 daz (11 { Ists fr]lstslsd
ybsts jhj t©OL f§HIso jto)y HOjH] @LWQ\fkdsdd, o dafsii
tGOB[SL%J m134].1 2 4

s BBEOGAE j2H dzdh?2 S OflsOy ) sOdzO® S o O
Slsdesdls j dz' das’ jCd3ta @l Gy Cinls s d) s o Mcly @ eizlzd y «
Bj OO0 &0 HEB' Yyd &7 EZyOMmlsC OR ¥34.2 kBRIl
NCoOYddzOdRd dz0 bk yOmBUsOd Housa0dej B dis YL .j 3 -
COL dr 5] MesS OBd o] HAMD K GHSG.d' des2 HJ 6 OL
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OB dZdLj @ L B3O dz 2 MisjHdzd2 S OFlsOy dj Is O da

{8l dd dLod Ul o g wiejHdd

[ 5B YO B sOdOE Is' iy, ; . )

ouemst [ §&Onk §esud LIS(?‘Iﬁ]Of” mLédf@,;d?
mMeéad | M st ’

312dsl L | 37715 | 2772 3725 1426 7,20

322ds1 L | 5689 1813 1886 2070 3,75

*TeOL, ©"Hjdzdehd2Mmw o  sOB o Int 58 WZOPj tzdz&
f zOMmMssor 7 o' ttOBBISBE ; COfIsdictso Odzdzr 2 G OL G
fsdzj or = o' ttOBBISEBS.

1 tod i3 Wi@dsdnjs Oo dzj dzts 184, d MISis b dzd € Iz

[ dzw sBi j CIlsdo dats 2 syj dz€ d , s dH O fdBBts
HtsB' Yydz' » EZyOmlsCtse L @t @O @E dhtls O RO® e h @
B sOdesdesmdetsmisd  dzOMls O. [ dzv tOMmyjlso
Clstste’ | bkfdse s MydlOddn:' ddtsfa0k3dd o e e
pdzdwdedj Lt} dzj Mzt ] fRYdciddedets.j dal |5 Orlata] Y J
B sOdO o 1 Isdr [IAzOMmS6H 83 2MC O dzOo
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VERILrrURE O
0CIst o dzj Hicj dad W

«YTBEPKJIAIO»

Yaen [lpasaenusi-
[IpopexTop
110-aKAACMHYECKHM BOINPOCAM
HAO «Kaparanausckuii
TeXHHIQCKIii YHHBEPCHTET
Abniikaca Carnnopa»
3 \___A.Temepbaesa
« s 2022r.

AKT BHEJAPEHU S
pe3y/IbTaTOB HAYYHO-HCC/Ie10BATEIbCKONH PaboThl B yueOHbIH npouece

HacrosiuM ~ akTOM — MOATBEPXKJAI0  KCIIONB30BAHHE  PE3YJIHTATOB
aucceprauun Myiiaraniesoit Jlunuu ®annycosusl «Mccieoanue u paspaborka
HOBBIX METOJIOB BO3/IEHCTBMS HA YrOJIbHBIN IJIACT JUIS TIOBBILIEHHS Ia300T/1auH C
Y4€TOM €ro HarpsikKeHHO-1e()OPMUPOBAHHOTO COCTOSIHHS», MPEACTABIEHHONW Ha
COMCKaHHe CTeneHH J0KTopa ¢punocodpuu (PhD) no oGpaszosarenbHOM nporpamme
8D07202 «I'opnoe neno» HAO «KaparaHIMHCKWI TeXHMYECKHI yHHBEPCHUTET
umeHn AbGbuikaca CarviHoBa» Ha Kadespe «Pa3paboTka MeCTOPOXKIEH I MOE3HBIX
HCKOIIaeMbIX»

B pamkax opraHuzauum y4eGHOro mpouecca NpPOBEAEHHS JEKIMOHHBIX
3aHATHH 10 quctuIuivHe «ObecriedeHue MPOMBILLIEHHOW 0€30MacHOCTH» ObLUTH
BHE/IPEHBI Pe3YJIbTaThl aHaA/IM3a MCCIIE0BaHUI TOKTOPCKOH JUCCepTallii HA TEMY
«Hccnenosanue u paspaboTka HOBBIX METOJOB BO3JEHCTBUS Ha YrOMbHBIH ILIACT
AJISL TIOBBILICHHS Ia300TAa4u C y4Y€TOM €ro HampsHKeHHO-Ae(PpOPMHUPOBAHHOIO
cocTosiHus). B yacTHOCTH, OBlIa MPUCBOEHA TeMa JIEKUMH [ MarkCTpaHTOB |
Kypca obpasosaresibHO# nporpammsl 7D07203 «I"opHoe menoy.

Hasanue sekimm  Ne6:  «DKcriepuMeHTaIbHBIE — MCCIIEJOBAaHHA 110
BO3JCHCTBUIO Ha YrOJNIbHBIH IUTaCT IJIsl MOBBIIEHMS I'Aa300TJa4H M CHHXXEHHIO
BEPOSTHOCTU BHE3AITHBIX BEIOPOCOB YIJisi H METAHay.

Kparkas anHoTalus: paccMaTpyUBarOTCs BOIPOCHI MpeaynpexaeHus BBYT.
Vcnonesyemass  texnonorus — mpenynpexaennss BBYI  npemycmarpusaia
ocywiecTBiIeHHe paboT BOJIM3U BepXHEro cios miacta d6 ¢ ocTaBieHHeM KpenKoi
Mayky miacta d6 MOLIHOCTBIO He MEHee OJHOrO MeTpa B MOYBE BHIPAOOTKH H
OypeHust pasrpy304HBIX CKBaXXHH auametpoM 130 MM no BepxHeil nauke u
onepexaromuii auamerpom 200-250 MM B HUXKHIOIO Mauky ¢ riy6usoi 12-14
METPOB C HECHH)KAEMBIM OIEPEKCHHEM He MeHee 7 MEeTpOB.

Ilpu sTOoM npakTuueckn yepes kaxzable 12 merpoB mpoxomku (7%) npu
NPOBEJICHUH TEKYILEro MPOrHo3a BhIOPOCOONACHOCTH (DMKCHPOBAIUCH OIACHBIE
3Ha4CHUs (LOTONHUTENLHOE OypeHne oT 3 10 6 CKBakuH). 3ara3upoBaHKe IpHU
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NPOBE/IEHHH IIPOTUBOBBIOPOCHBIX MeponpusiTuii coctaBisio 0,49 Ha | MOroHHBIH
METp MPOXOAKH.

B cnyuae, korna mpoucxoaur BBYI, To obHapykeHne 0ocoObIX SMOK
YrolbHOM  Macchl  He  npoucxomuT. CIOXHOCTH — pa3paboTku  0co6o
BHIOPOCOONACHOTO [1aCTa COCTOMT B OTCYTCTBUH IL1ACTA 3AIIUTHI H TONO dakra, uto
YroibHbIH d6 IIacT HMeeT BBICOKYIO Ta30HOCHOCTb., DTOT (aKT 3aTpyaHSAET
MEpONPUSATHS, KOTOPbIe NpensTcTBy0T BBYT .

Jisi penoTBpalleHys 3ara3MpoBaHUs BBIPAGOTOK CTAlM NeEPBOHAYAIBHO
OypuTh CKBaXXMHBI 1HameTpoM 80MM C mociemyiomeit ux pa3dypkoit 1o 130-200
MM. HecMoTpst Ha Takoi Goibioit 06beM Gy peHnst pasrpy304HBIX U OTepesKaloIuX
CKB2XHWH BpeMs OT BpemeHu mnpoucxoaund BBVYI'. Cawmsiii kpynusii BBVYT,
KOTOPBI# 6611 06HapyxkeH B miacte yruist d6 nipu 580 MeTpoB ry6GHHBI, MpoLIes Ha
waxre JleHuHa.

KonuyecTBo BeIGpoIIeHHON ropHON Macchl cocTaBuio 3 250 ToHH, 06beM
merana 1 300000 m3, mansHOCTH 0TOpPOCA ropHOM Macchl 236 METPOB, yeIbHOE
rasosbiienenue npu BBYI' 650 m3/r (Gonee wem B 30 pas mpesblmaromas
NPUPOJIHYIO Ta30HOCHOCTh Iulacta), Kpenocte yrius 0,24 y.e. no mkaie
[lporomesikonosa. B 2-x  BbIpaGoTKax  MPOM3OLIIO  ONPOKHABIBAHHE
BEHTUJISILIHOHHOM CTPYH, B 58 BhIpabOTKaX KOHLEHTpALMs MeTaHa COCTaBIIsIa OT 2
no 100%. OcHOBHBIMM TPHYMHAMH JAHHOTO Ta30JUHAMHYECKOrO SBJICHHS
ABJIAIOTCS 30HA ocnablieHus MOpOJ IOYBBI IUIACTA; PE3KOe HM3MEHEHHe ero
THIICOMETPUH; OTCYTCTBUE TPOTHBOBBIOPOCHBIX MEPONPHSATHH (HE COBEPIIEHCTBO
HOPMaTHBHBIX JOKYMEHTOB). OTO O0ObBSCHSETCS TeM, YTo B mpouecce BBYI
IIPOUCXOAUT MPUTOK METaHA U3 pa3rpy)KEHHOH 30HbI IIACTA YTJIsl, IPHIIETAIOIIMX K
nojioct BBYT'. I1pu 310M nosiocTs BEIGpOCa 3am0HseTes MATKMM YITTEM HHKHEro
CIIOA.

Jist ipesioTBpaleH s ra30IMHAMHUYECKUX SBIEHUH NIPH BeJleHuH paboT 1o
rOpHO¥ BhIpaboOTKe 110 macty d6 GbLia Mpe/IoKeHa U anpoGHPOBaHa TEXHONOTHS
Npe/IBApUTENLHON Jlerasallii Iiacta C II0JIeBOM Ia30JpeHaXHOH BBIPabOTKH,
MPOBOAMMOM MOA MJIACTOM Ha paccTosiHuK 10-12M ¢ HCMOIb30BaHHEM CKBAKHMHBL.
Jist onpenenenus napamMeTpoB CKB@XKKMH INpeABAPUTENBHOM [era3aliu MiacTa ¢
MOJIeBOH BBIPAOOTKU OMBITHBIX MyTeM (mateHT Baiimyxamerosa C.K, 2021 rox)
Obl1a mpoGypeHa KOHTPONbHas CKBa)XHHA, KOTOpas Gblla 3arepMeTH3MpOBaHA
OBl yCTaHOBJIEH MAHOMETP.

HlaBnenne B 9TOi ckBaxkuHe paBHOe 4.5 MIla B TeueHue JBYX Helelb He
CHHXKaJIOCh, 3aTeM ObLiIa IpOGypeHa OMOHUTeIbHAs CKBKUHA HAa PACCTOSHHH 8
METPOB OT KOHTPOJIbHOI CKBa)XXHHBI, B KOTOPOH JaBlieHHe ObLIO PaBHBIM JaBIEHUIO
B KOHTPOJIbHOW CKBakuHe. JlaBieHHe B 3TON CKBaXMHE CHMXKAJIOCh B TEYEHHE
Hemenu. B Tperbell ckBakMHe, NpOOYpEHHONM HAa pPAaccTOSHMM 4 Merpa OT
KOHTPOJIbHOM, [1aBjieHue ynano B TedeHue 4 jaueii 10 2 MIla. Ha ocHOBaHMH 3THX
3aMepoB OblI ONpelenéH pajuyc BIMSHUS CKBAXUHBI M OTH TApaMeTpHl GbLIA
3aJ105K€HBI B [IACTIOPT NPOTUBOBBIOPOCHBIX MEPOTIPUSTHIA.

st ucenesioBals NPOHULIAEMOCTH MSATKONO YIS HUKHEH Maukd Ha
MOBEPXHOCTH ObLI NPOBEAEH IKCTIepUMEHT. MeTtaminyeckas Tpy6a JnameTpom 6
JHOHMOB ObLiIa 3aI10JHEHA BIAKHBIM YITIEM HUKHETO CII05 M CIIPECCOBAHA. 3aTeM 10
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TopLam pr6b] IMOoCTaBUJInu 3arjlylIKu ¢ OTBEPCTHSIMU 110 10MM | IMOAKITFOYUJIIU UX K
OallIOHy €O CXKaThiM BO3IyXOM Moja aaBieHuem 20 MIla. YcTaHoBneHO, 4TO

CHKaTbld BO3ZYX CTall IPOHMKATH Yepe3 MSTKHMHA Yrojib MUl NpPH JaBIeHHH 6,3
MITa, To ecTb yronb HuxHero ciost mpakTHuecku GbLN HENPOHALAEM. Bropouem,
MO’KHO yIHTbIBATh, YTO [V IPEAOTBPALLCHUS HECAHKIIMOHMPOBAHHOM DUIBTpaLMK
B 10JIEBYIO OTPabOTKy rasa M passssbiBanust 151 ee Heo6X0OMMMO MPOBOAUTH Ha
PacCTOAHWK OT TO4BBI d6-TUIaCTa He MeHee pPasMepoB 30H, TJe MPOMCXOIMT
MHTEHCHBHOE TpeIlIMHOOOpa3oBaHue (30Ha 1) HAa MOMEHT MOJICOeIMHEHHs
Aera3alliOHHOM CKBaXKMHBI K CUCTEME BaKyyMa.

IIpoBoHuKOM MeTana u3 d6-mulacTa B Jera3’alluOHHYIO BBHIPAGOTKY MOXET
ABIATBCS TOJNBKO 30HA | (TaKk KaKk MMEHHO B Hell pa3BUBAIOTCA pafHalbHble —
ra3sonpoBOASAIIME TPEIIMHBI) K TO3TOMY Jake HE3HAYUTENbHOE IpeBBIIIEHHE
pa3MepoB 3TOi 30HBI (~ 0,5 M) IONHOCTHIO MPEIOTBPATHT HECaHKIMOHUPOBAHHYO
$uibTpaumio B Hee raza. OnbIT GypeHus pasrpy304HBIX CKBAKHH ¢ repeceyeHueM
MSTKHX IMa4YeK YIJIs I1oKas3all, 4YTO B OTAEJIbHBIX cirydasix np06ypeHHaﬂ CKBaXMHa
3aMOJIHSANACk yIIEM HMIKHETO CJI0si M OHa paboTaina Kak repMeTusaTop. B KoHie
9TUX CKBAXKHH CKAIIMBAJICS CBOOOAHBIH MeTaH Moj GOJBIIMM JaBI€HHEM U TPH
npuOKeHnH 32605 BBIPAOOTKU K 5THM MecTaM nporncxomui BBYT.,

Tak npu Gypennn paspenouHoll ckBaxwuHbl jJuamerpom 80 MM B 3a00e
AEMOHTaXKHOH cOoliKn Neb6 Ha maxTe uM. JIEHHHA IIPH BXO/Ie CKBAKHHBI B HUXKHIOK
nauky mmacra d6 (BO3MOXHO B paHee NpoGypeHHYIO Ta30IpeHaKHYI0 CKBAYKHHY
AuameTpoM 130 MM) NPOM30LIIO ra30MHAMHYECKOe SBJICHHE. YTOMbHBIH MAacCHB
Ob11 ocnabnen MpoGypeHHBIMU ra30/IpeHAKHBIMU CKBOXKMHAMU B KojuuecTse 70
UTYK NpH OTpabOTKe IJ1acTa Ha MepBoM 3Tane. bypeHue GONBLIOrO KOJIMYecTBa
Pasrpy304HBIX CKBKHH BEIET K OCIA0IEHHUIO POYHOCTH LIEJUKa MEX/Iy MECTOM
CKOIIEHHsl CBOOOHOIO MeTaHa U Ipybio 3a005.

BblilensnoxkenHoe  aeT  OCHOBaHME — pEKOMEHI0BaTh CJIe 1Y IOLIY IO
TexHouoruo. Jlist ee peanusauun GypHTCs HECKONBKO PA3rpy304YHBIX CKBAXHUH U
BCKPbIBAeTCs d6-1171aCT M3 BEPXHETO CIIOS [0/ IJIACT. DTO JeNIaeTCs sl TOrO, YTOBBI
NPOBECTH MOJEBYIO BhIpaGoTKy nox d6-ruiacrom. [lanee, Gypurcs LeHTpanbHAs
CkpakuHa AuameTpom 150-180 Mm Ha anuHy He meHee 20 MeTPOB, 3aMepseTCs
BbIXOJ IIThIOA U OOBEM MeTaHa NpU OypeHMM CKBAKHHBI. YCTAHABJIMBAIOTCS
FEPMETH3ATOPBI U 3aMepseTcs JaBieHue rasa. Takue ke CKBaKXHMHBI GypsaTCs C
paccTOsIHHEM MeXly HUMH 2 MeTpa.

ExxecmeHnHo nepea npoxonkoii Heo6xoaumo [POBEPSATH YUCTOTY CKBaXXUH OT
yroibHOro mraba, W NMpU HEOOXOAMMOCTH MNPOYHILATh MX. B KaxmoM 3aGoe
HEOOXOAMMO MMeTh NPHOOPBI I OMpe/eNeH s TPAaCKTOPUH U UIMHEI
npoOypeHHbIX CcKBaXHH. COINAacCHO MOMy4YeHHbIX pe3ynbTaToB, JaHHBIH Crocoh
MeponpuaTHii 1o 6opsde ¢ BBYT ¢ panee npumeHsiemMbiM crioco6om [I03BOJISIET, B
3aBUCHMOCTH OT CPOKOB JleTa3aluy, Goliee yeMm B 2,5 pasa CHH3UTH PUPOIHYIO
ra30HOCHOCTD ILJ1acTa.

O¢¢ext or BHenpeHHs: MeTOMONOrHsS HCCNENOBAHMA M HCIONB30BAHHE
(QyHAAMEHTANbHBIX — [0JI0KEHHH  TreOMeXaHHKH NPy CO3JAHUU  MOJeJel,
000CHOBAHHOCTBIO ~MPUHATBIX HCXOAHBIX NPEINOChIIOK W COOTBETCTBHEM
TIOJTyYCHHBIX BBIBOJIOB [IPH AHAIIM3€ PE3YJIbTATOB HATYPHBIX IIAXTHBIX HAGIIONEHUH
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