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sYjdSj toOmmistswdzd?2 Ht ftodj BBdzsets L dzj dBJ
CEHO BN Ojsmw dfMis st § Is ftdzidtiydpdfaff v iy dif
PtcOo dzj dzgd?2 odHO
(X-Xen)“+ (Y-Yim) “+(2-Zm) == (), (2.3)
GHJ
XmYmZm - S 5 15 t6 H {dz@ Y Orsl§ 82 8 § j joodzts?j Cls@staists
fMdflsj 8] CttteHddOls, ftodowL Odadzets?2 € tcO2 ¢
(cjBetOWduimed) SCtottHddzOIsT; § jtojojH] dz
Xyz-C ststoH d dzOIsT ftod j d3dese s { dzj d3j dzls O
c-if stetsfls! to O fdet@ids g 1© dziy filztf) @ Bz@ tz
th - 9te] d&BY twWOMY tctsMmis tc OdpsdzPw toff f g de@alz@ ¢
fted j Blesets { dzj d3j dzls O.
ltoj sBtcOL 2 d2ix)tc o dpjdiadlzj  (

X* - 20, +Y* - 2yy, +2° - 227, =D, (2.2
GHJ

b, =R%- X0~ V- 2, (2.3

17 00Oy j dzdfv 224" o O8 Is ktcOo dzj dzd Va3 MfipWO St
O sdztsy jdedV tojffjtedzr 7 bsyujS d GftejH,
fsLdydtsddtetse Odedw . [ B d&OfMls! jtej Mj uj dac
SftejHjdvjls &BjMssyfsdsyjddj JIMSsdks2 |
L dzj B dZlsEPAazdzOv ¢ jsijlstedyuj MSd ddets ki
PtcOo dzj dfRczd uj Mlsots Cistster & s tej Hj dzufj Is
Htsdzy dzs B'" Is' .dzj d3j dzjJ Istej m
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VicQodzgj dedw (2. 2) fteddydfdod ds weao dz
tejh jdedw MmdMmlsj 30 IsOC ff 68 dzztct®® GiAg WAy & O W s Uz
B IssH" , o YOMIsdesifdsS]d, | &3§ ©OBY Mise § s z@o s
Hdzw e h jdedw Mmdmlsg d3r Bsclkzls BT Is L Odzts
M dzO MisOdzsoh JC O dz2O0 dBsdzd dzls ¢ dzOH € ¢
fjtcjojH] dzddpdzzeg BIO®Y (oW Bckzesd dglz® fr
Cslststets? BERHEI tjH]jdjd CtststeH d dzOk

212. [ Yyj dz2C O wlsdesmdlsj dz' dgf = CtSStGH C
lteddzeydf JOdz! dets L OHOYykz tyjdbd ¢ sdWd
syjdeCd Blsdtshdlsj dzt dzr = CtsteH d dzOIls f tod J d3¢
sy4d dz¢ d OB Misdz® Isdz w CtstcH d dzOIs COYHB
dmMf sdz' L soa Odagd jd3 HOdz detsd3j tedese s  d3j IstsH O
or hj.

[JHABOCE o HOdz! desd3 tedztsdy d3d StSH | ) C
(I sdRB3dd3ts L dzOyj dzd?2 CttstcH ddzOls dMmistsyded € s
cOMf esMistcOdzj dzgdw OCEMmisduyj MEBes fdc dzO dz
COYHBEB fftodj diddese s 1 dzj d3j dzls @O OHztlyj alz@zj Is &
UjilSts?2 MddrntsddLOoydd ©Oostls' sk j &’
2O ted R t6 tsBJ MY Juddd] otL Bs)dshisd §jte]
tcOLWjh jdedw dL dzzyg dedw dzde s BB M J udc
dL &zz yogofji@j IdMmlsj dsj oJjoH dizetea] .

RN sdz’ L s9 Odzd § mMddzms etsdzd L Oyd g tcOB tsls
fsHimdMmisj d3,-L ZHisSIBgdOIs figfls o dw  dzj sB - SH  d3tsM s «
Lz yjddy, ds ktjekjls dodduydw bkinkss2y
oMJeHO BiMYijude O IsmYy dzdi¥ fn w®s g s dgdf) & EHAD A
Mjojtodzr . hdJleslsOR

1 51 Ists iz, dmfsdzr LzjIsmw MdMmlsj BZO j H
dL dzzyj dedw dzj f stej Hilse j dgdets dzg@ Mk H dzj dat

[ sd3d dzls dL dzEyj dzedv MdedzOdzO o99dHEZ BT
Hdzd Is j dz' detsfilsd jdRBpdE Isf) BtS ldsdzts fipdfyls | dz! dats o r fit
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ot B wLijedMmstoydd Mdedodkd &0 ft.djoc
fzh jMlse j dedzs? G sGtejh dagtsfls: s . Jtedyj ds !
LOadMmdls k dMicd Lkzjdsecs MfshHss0
O ted i3 6, j 5 ¥ pBasiz, yJ@A2GEz | BOMRQdE +
LdzOydlsj dz' dets Bjde M j2 LdzgjtecjlsdSs? M
cOMmMf etsMmistceOdzj dzdd d, Ylss mMOds] o Oy detsy ,
fs otj 3 dgdets? tsfd L O Mudlb wdMfJendd
]l 56 tej B idEsyy dzts € tcOMMmis 5 ded{ 2 d3dfdifls s Wdeqd Tzd Y ¢
bojdzdujddjd tOmmsswddw sl Odglsj dzdz
ftcdotsHdls Msslse j sMise j dfdEss tc jCh dztstiggedz b d dz
Slsdetsmdlsjd dF & StsteHddzOl ftodj dsdzr & 1 dzj ¢

l s stsdglz, 8o " N jdzd W s tisusddsshfrjsdls § s wzh defizq
ftedj dsdz’ 7 { dzj d3j delstse (B toj Hj dajjdedjvin sosts dei
E2Isdf tstss ¢ &Y ez e it ds dstdg &j dz 6 OMY tosf
OSkMmisdud MSdn Mdc dzOzigls tc jdd3 @ firjtsuzli Hedp Odgs ¢
slsdzsmdlsj dz dz¥ & otej di3j dz OMY tots s efo=Zkag®
 dmf sdz f tsé& P ded) $ B diz B’ ts to to | dz uig]] tistisoia!

(sMisy Ssets oot tej ddd o dj Mists ©0O
ftodd ddded ¢ tOL detsfylsj 2 tc Ofinds sfr Aagt? 2 o3 5 i Jzc3dl
(fted Btsdz' " dr fHo@®@E'Cdgteflsw 83) 3 1 dzj d3j dzls dz" =
2Ot e ©O9o dzj dzd J zO0 dMmilssyded ¢ dL dzlz yj ded v,
COL deHsdslzs i3] tdsc s &i3j ssHO L dy®s @iet
syjdSd ldsmdlsj d dgdf o C t tedg wigj daBls o § )
M sd L 50 Odzd jHID dZte@E digsthdEasts &j SsHO. )
ftodj gdzr 8 | dzj d3j dzls s o, slsdsmdlsj & dats G
CosteHddzOls” sMisOdz dz' 7 d3fts d Js Bz dsis Pialgj Higpi2
L dzj d3d dzls Ouzlizyy dzdzC s ls ts tods clftic ts A '8dr @ g fijds dzy Is dz
f totsfyls tc Oz s b ¢ Uedzts dzd ts s 0 Odzd j

| iy di Od ds®j ekt B ssHO L dy!
COL deHnsdtslzs B3] tdzsd s d5j ssHO §We dzw j Isfyw
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fdMmisj &3 EttOodzj dzd2 d HOMjdLOJuIGESs dEd
ey hjddy Mmdmhilsj d dzdepn? &H3 R-8P dndzp dd 2
lted | SERS B s MS OL OdztkO Xk 1Odzj 5 OC ©HA ¢
Wsted3ddteso Odzed W  Mmd Mmisd d3r ZtcOo dzj dzd 2 , Ctsls
tcjLEzdz sOIs fsetej N detsfmisd dL digticds j d3{ g dzjf
&ZOos e Oydtsdedz” =) .
1 EfMmis C & tordtfsiaOlss d o tsLBERYHJ ddW (dfr

(XnYnZn) 0] CotsteH d dzOIsxy z) 1, tc d |p gdzed © ts otc Onfpfiisls ts v
d fls 5 W dageSEO  fhitds itz S=EN)
Ry =Coti =% - X)2+(¥; - ¥2)* +(z - 2,)° (2.4

l"BdtddB o8 COY) b3 gdsded) i3dd ¢ S50 f
(X01yOZO)

R) (Coton) _Xs' 2X0Xn+X§+y§- ZyOyn+y§+Z§- 2202n+zn (25)

Ry =(Coti)” =X - XX, + X0 +Y - 2y Y, +Y, +2 - 222, +7, (2.6
{ OL dzsfyls! CoOHEKOIEe tOMMIstW dzd %6 tsls
fted § dsced € 5o

DI%on Rn Ron ( in " ):X|2 X2 (X Xo)xn -I-yi2 ) y§ ) 2(y| ) yo)yn +Zi2- Zy -
-2z - 2)z, =wl(t, -t ), +t,)=CXDt (t, +Dt  +t )= (2.7

0 ion

=C2Dt, (2, +Dt, )=C3(2, Di, +Dt2)

GHJadn L d3j oW j &3OV 9 J dzd yd dzO tcOL dztfipslg =2 o
sSsySd dL desypdedfv sE® D d2O dz'
ton T dL d3d tod dedzts j ftod syd dzf J © i ff) W3z
tcOMf esMistcOdzff detf B2 MK & dgO O L kY B jcdeth € ts t t
ltcjHMsOoadd3 MdMmis] B2 EZtcOo dzj dzd?2 o o
20% = %)% + 2Y; - Yo)Y, +2(z - 2,)7, =

2.8
=X - X Y- Yo+ 7 - 7 - CDt g, (24, + Dt ) &9
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vydlsr o Ow Yls ts CtssteH d dzOIsT f ted J d3dz
Slsdesfdls j dz' dats 2 mMd Mmlsj d&zj CststoH d dzOIs ( sl
1 dzj d3jHdAY'O C slststetsdts s toj H | dzj dz® 15O Biffrjdsdes wisLd
ofme MdMmlsj Bz dzj sBrsHd B ¢ fstcdsdklz 1 d
sos?2 MdMmisj ki StEHddOls.

UBGHOxMWz2ed( @, O, Od IN dadf dgjsag@re daj dizd 2 sy j
CotsteH ddzOIs ff tod j d3de” = 1 dzj o3J difltdxfodzdads CiyldsO 1pddt

2X %, +2Y,Y, +22.2, =X, + Y, + 2, - CoDt (2, + Dt ) (29)

GHJ BftejHjdvslsipy,z) s tdfHtedEodsdz’ & (1 { dzj
dL o j Misde o3 SNadSsHeH{dSdzCisL gzl JnelkdNY  (

[lsdzd ydlsj dz' dzts? tsftse j dzdztsfls ! sls sH O dpdstEs?
Wodzw j lsfw MmdMmisj dsts?  dzd dzij B HztlzB Lip@iOegpiapcizd 2 |

led 1t fd | sl otss Osal gk tEs
ptoj i3j dzd twOMYtesmisteOdzj dzd¥ Mde zOEO s
ftodj dgded € © Odzls j dadz" .

vd fdte! toOumiffuighsacERiE @HOUO d d3j dzdzts, 5
CtststeH d dzOIs Odgo { 1 b Js d3driE®@AMiste j wizpalz] dzdzts?2 f to
syd dedls! 3 Mistsy sdzsy § ded { o d iy listsQ dzdyCjO  txfla e
fMdMmisj &3 CtteHddzOls) .

}Eflst ¢ sieH d By d flas W (ol T 1§ o
Viz), kBGEHO tcOMmMmlstsvideth it BisedEPlstsydzd € O H s
R =Coti =y(% - X2 +(%i - ¥g) 2+ (7 - 2)° (2.10
[ wis orBjtejd3 o COyd Mo j S stcdzts G

CtteH d d@is@isd (

RS =(Col6)? = X5 - 2XoXg + X§ + Y8 - 2YoYq + VG + 25 - 2202q + 2§ (2.11)

RZ =(Cot )2 =X7 - 2XXqg +XG + Y7 - 2YiYq + VG + 27 - 2zz4 + 2§

{ OL detsfls! CoOHKOLEB tOMMsEY dzdi® 5 5ls
fod j d3dzd € 5o :
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RP - RE=CP(tf - 15)=x - X5 - 2% - X )Xg + ¥ - V& - 2% - Yo)Vg +7 - 25 -
- Az - Zo)zq:b'g(ti - o) +l‘o):Cng‘io(l‘o +Dtjp +1,) = (2 13
=CC%Dl‘io(ZI‘o + I:)l‘io) :Cg(ZoD[io + Dti%)

CHifi MC B Mis! o0 e iedisOs CriaidnzO & ® ¢
s L dsjtw j BOW o) e yd 2O ©OL dasflsj 2 o to]
t, i otej " wOMfsmsieOd ddvw fdc dzo ko

MY cdddls | & &Ov dzj Lo jflsdOw
lj k0o & Mdmis] Bk kiOs dsj dzd? o dzts

dzj d L o j *ylydel to

2(Xi2' on)xq ‘;2(%2' yOZ)Yq "2‘2(Zi 2‘ 202)2q +20 5Dt ot o = (2.13
=X - Xg tY - Yo tZ - Z5 - CoDijg
. 5. fdMmis] 8O b0 dsj dzd?2 ftej HMlsOo cow j L
AX =F (2.19

d dzd
ax+hy+cz+ds, = f; (2.19

GHJ
& =2(% - X,);
b =2(y; - Y,);
¢ =2(z - 2,); (2.16)
d =2c.°Dt,,

f =x?

] HOdMksHB mMdezyo0] wommdkslstjd M d?2
HOdz dzs a3 tedets G s a3 Isys .t Is bizts Sts dg@iAlz ju 1O disststfs tasd
Bj stHHd®Y yjdeSd IsjSkhjets B My sdsy j dz
BEzSCMdetse § d ftcd fd dzls j L d o jQalsdzdte r o Lo
cOMf esMisteOdzj dzgd¥ s L d&ZzEyOlsjdv HB
dL d&3j e & B' dzts ) S QLEOsdidzE @ dzdffifPdyddn to ts dzd L C
dL &z yfj tdaff 30 ddzd 5@ Oz L g HMise L dzkz y
fdmisj & J HJddztst tsdzh @ 1 Wfifsstigfis O O dzj diu dnjsfp Isi3
Fftesh Of sfqw .

2 2 2 2 2 2 2
- Xo+yi - y0+zi - ZO_C‘SDl‘io
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2.2. [iktH' wjhjddY mdmlsjd ki
2.2.1. [jlsH 1 '¢lssdO tjh jddy fdhls]
[dzv tog N dad W fndmisd & dzj dzd dzj 2 dz' =

dlsjeOydBdede j HBjlssHT, o GOMisdsiisd, d3jk
[ O sentéydsdy sz dzj dzd dzj 28z) ~ o z & D6 Hzfs tlade® 2
F(x) =0, (2.17)

H dzw toj h j dedw Coltes? dMfsdz L 2§ B
fted B dzd ¥ 4 dzd 2
f(x® + Dx®)= 0. (2.18)
ltoj H SdzOE Ov, fylgts d¥jAfdeljvef vo dats H W W j
dzj Sslststes?2 9" 26 dzs?2 ¢ xPO M ikedd, L dAist5 1o fi3tc YL he
FtcOo dzj2d@f v (s fMilsjfjdzv a3 B3Ats e s 6asjO0s e
dzd dzj 2 dz" d3d ydzj dzO &3q ,
fx®+Dx¥)=f (x¥) +f (x&¥) Dx¥=0. (2.19)
1 s5H i tots (e s o dzEA] dg®@l§ tsdy O € G lssjpdfr W Iz dz$
fr, T . faslsdats i d Is j dz' datsxy, A, .. 1%y O J$ txdes \B(X).
] 5l b3z WHEI RBEPj 6 B' s LOfdMORO o

f(x®) + W(x®) Dx¥ = 0, (2.20)
o j Ctodftsf tcPotsftcj HfpdzY i e Bsd 5 B L OL 53
D x® = - wW(x®) f(x¥). (2.21)

tdhdddi Mmdmhilsj &r dzj dAfldej Mgl fikls stdsO oodz] id
dlsjtcOydtsdedets? f sfmdzj Hise Olsj dz' desfisd:
x® Y = xO wx®) £ (x¥) (2.22)
k= 0, 1, 2, é),
O ftsyimm oMyl 5OF pEsE v j Usdg® y jHdis] 2 Is
fsftcQoCd dzfj MlsOdesoawiIsmpw ftoj dzgj Btej Y d BB ¢

222.f jIstsH dzOdd3j dz' h dbd " § oG W e DI ds § d3 dzd ©
ztc Oo dzj dzd 2
} od d3gj dzv v dijdis O H] ndzCcp@i® H fip QBEED O d M ls § o34



50

b tc Oo 24P.9ed

V=34 (f -ax-by-cz-dt,)’ =

=a (Ifi2 raix +h?y? +c? 2 +d%? - 2fax- 2thy- 2fcz- 2fdt, +  (2-29
+2abxy+2acxz+2adxt, +2bcyz+2bdyt +2cdzt));
%:(é 231-2)x- a 2fa +(q 2ab)y+(q 2ac)z+(g 2ad,)t, (2.27)
=@y 8201+ (8 220)x (@ )2+ A 20 ),
‘l‘}z’:(a 27)z- 4 261, +(8 286)x+ (& 206)y+(& 24,
=@ 2, - A 20 1 +(8 20a)x (A 20d)y (8 2002

(o]

(2.29

ﬂ:o’ﬂzo’ﬂzo,ﬂzo,

oW gz W

fskzEyojd sStduolsjd ds fdhlsj gz dd d

(@ a’)x+(@ab)y+(@ac)z+(@ ad),=gqaf,

@ab)x+@b’)y+@hbc)z+@hd),=anbf (2.29

@ac)x+@be)y+@cHz+@de),=acf,

(@ ad)x+(@bd)y+@cd)z+@d),=adf

vydmdzts kOosdzj dzgd?2 Msslse jlsMmisakzjls ¢ tsdzd
g f jtedg' 7 byjS Hbodyds fttjo' hOls! Cwddy

[ Odzdz" 2 f SHR SH ¢ toj M j dzed ® L OH Oyd
ZOd &3 dz' " d A CoOHtEOLBS sflsd BOdzj dz M
o ydmdzdlsjd d 7 LOOl d ktcjBts Oded?2 §

223 ¢z jBteOdEpmegRh idzd W MmdMmlsj &3 dzd dzd

l BOBtedydesdz oadH] sMlsOdstsa O L OHOY(d
Hdzv dzd dzj Oted L 59 Odzdzts?2 9nd fif boji g’ is B & Gy gizls ey
sBtcOL 543:

65 =b (2.30)
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[ dzv Istsets yYlssBr 1 Ists EkZteOo dzj dzd j dzdedejh 20 Is
dzts?2 Odzdgmp.te6H,3 B Yydats Mistej d3w Is mwy @ B "lsds@i3lz
CoOHEDERdy tsf tcj W3P&RM@IEHgYAzdzi tcOo j Kz Jjkz dzezO 16 1
dzj © " tots)y H J dzdzOW ) , 30)s s5d & joOlo dzjj vlaf{defm I§ £ j dzdzts j

n A'b, (2.31)

GHY'-s5BtOIsdzOv BOIs tapd'@yO(-j s PEPY dzAQ B dgO Is t

sO0Cddz BBtOL t5d3, H tzvizd dzj P gedzel v [z i@ didzji di
HidsiPlstsydes dz0O2Isd tsBteOlsdzz RZOIstcd ykz MmdMmls

MBIsw Hdzvw o' ydmdzj dzgdwv BBOldats? dBOIsStec
hddzdw MmdMmlsj i3 fmiztied@odig sdss{fRy  tsHded d s v,
dzr , 9 C(deCtcjlsdzr = L OHOYOR datsy dets 1 tsdziz
dzj sBatsHd B3 tsBI Yy i3y fOBWISd d MEtstetsMmisd
MsB O tjn jdedw.

pdze jBteOduUjMECdj dBjIstsHT By des ted@LjH.j d
l Oydgj2hdd3 dL Hftewdyr m» oBjIssHtse tojh jdedw
FtcOodzj dzgd?2 wodzw jlsmw sj IstsH dMmC dzs yj dedw

I sB" ydzsd3 MY ssej tjh jddv HdhHbj b3
sfkh jfise dv sy o ydhd ded i 3tz ¢ PitBdas 2 d3C

Cltsls MftshHBL " 9 O Ismw Mmtse jJ dadzets o " G SH
ftcOoar 7 byofisl®OL?2 COC BtOIsdzzs HKBOtcd ykz dzj
SHddz tcOL .

[JHds?2 dL tMhdetso dzr = ftotsBdzj d3, o 5L dgd & C
fpowL Odedz" » M tej " jdedj &3 MdMisj d3 e iz @iz
EmMss2 ydetsmisd tojh jddw, CslststcOW 9" Oy
L Qo dfgtifgls d ted h J ded v tsls o Otcd Oyd?2 b, O
Ctl WWdyd) delsse fmdMmilsj di3r d shdeS or ydme

1d 2Mss?2 ydessmils: tjh jdzdw MmeweL Odes f
BOdzr j dgffdedzgy ontsHAzr » HOdzdzr = dBBSGkIs o7 L3
detsted3j ) dL d3d dfPed W e M j dad W
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gowL! dBiYHE ldtshdlsj d d GET s § g 20 ¢:
o § dzd  d| b ColststeOw dZOL ' 9 O] Is fidzts fiyls df iy dzt
sB L dZOYyOg.smw cond

fy A= | @b [|Fmy/my (2.32
sddzezdzv tedz” 3 ( U MAEOB dz@L r 9 O Isfqpw  dz]
CoOHEBOIM j dL Mmtsefise j dedzr 7 Lodgd yjr a2 dij e
tctsy Hjdzdzr = ¢ RGO N Mif cOo j H dzthens>0.dz] to
1 H4 M Pudls' o 0j Isflj 3 § 8™ dsi@stc 3@ édd  ‘@BOds te d -
1 CMistej] d3@dzt dzgOyj ded W ds3d MmMddzcG zdzv tcdz" = YdMmg c
BELSENE A (2.33)
sO0Cdds tsBOL 503, ydmdzs tsBEZMdztso dzj ezdzts fi
dzdJ wlsdatsmd s | dA SdztsRlIs datd fiffoBlE jddz! dulgfis 24 1999 dizfidets |
dzjitsy 4 Is Brls: d3j dzr M j 1.

Iy dzsd3s udfmdzts tsB ZANGasd) shgas s v JnSsls d
ke, dOMCsi tesBOISEFYyYBIsdzsh jdds ¢- or
pdzV j 3" 3 & sy M tjh jdad Wb dateqefiysjddy Vis
dets CsL W W IdBPRAs h Y@ H Odzr M shdBCB2, Is s
9 jdzdyd dz@ f fgsa b dzvydpls ‘f stz j dzC 2 Mo jter lz o
tejh jdzdv Mtsec dzOMdasOMizdzdidze M j &gz o '

|IDX|/]Ix+Dx||> M sABG V][] .¢ | | (2.34)

l Jdzdyddddmsmdzj Hise Olsj dz¢ des, Misj f j dz
LOadMmdls tsils tsilsdetsh jdzdw dzOdBtsdzd " j 6 ts/mg daC
d dzd , OdzO dzts ¢ d y dzts sls slsdatsh j dzdWw dzOd B 5¢C
L d2O0 Y J gBHRBOIstodf.y"

sdzj HIZ ] Is Slsd3j sdIs , Ylsts¢ i s P inls dzos
CsdWdektcOydJ 2 M Mise j dzdzts MdMmisg d3 fts
tOL d3j " j ded v ff tod J CHidc § jdsaitf PO P B fdzzy d o
mMdmlsy di3s?2 L dydoddese Odzdwy IsjtetcdIststed d
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oJ M BBO 90y dzr &3 Wodzw jIsw otfftetsh or BStcO
dz¢ B3z L ftweddzsyjdd?2 LOHOYd 6L dydisdac

23. uvsydshlsd | RO0LOCkjtedmisdSd L

) SCtejh desfls' OB Gisdr 7 d tldshdls]:c
ftedd dgde" » 1 dzj BiEflsigpior” g sQuzls § teday Jc2tcOYd J -
stsydetsfls: 5 dLd3jtej dzdw C fsiskomqdrdisls & § g e
otoj di3j dzdz’ & o OHNCtsfgisthisd t©OMY tesfmls s Odzj dzd
fd ¢ dz® d&zO

[ fMdzd  d L ciztfubOisS) Qg Is fidzts fid Isfj lewdzOs L OH O dac
ssys¢d deEZSm@pkishy b o] tcn dilfigyd dz6
ftso jten desmisd d 1) dzOGPSzdzisds 1 tsd e iz G
qazde kv  Meslse jlsflse j dzdzs L dzz yOls j dzv
df sd L sed@ididjjtel deyd Odz! dzts2 M d fls j dgrm dzf ts s
WEdS ydsdd el jls o . tPdBiz o] deEipals)dzOw
fsLdydtdd g @ daf Mafte Od3ts ¥ dats iy ls syd b d
ftedd B3@EIIMO Hi Yydd3j stesots?2 d HOYJ MOdelsd d3d
CstH daoRod [

1 Of tod &34 ts, HdW W jted dydOod! dzow mdmhisd &
sBd My JudeOjls HJydu]tsjcHspdzf dzads BoufitasitisH o QzC
Mds &« f dzOdej d .15 M3 s o' Mislsj

Jted dfsd L so Odzdkl lsHsPidD datscfiasApst) ts tsydj
dL dzz y-Ols g gzogadgfiCi Is o d H:

., Yo , 1t - ., 4+ (2.35)

GHJGC d Rj dMmlisYy gladzdzO W J migdts tc sdn@sfiglf tets M ls tc O dzy
tcOMMmistsw dzd v ;

FPO=1% X@-ndif jtedy tyjdtd otj dj dadats?

gBilsdetsh fpded gzO© dz/ M 2 d3;

1. WWiClkdo dzOvW §szsO yYOflstsls ttOB Y]
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[ dzv  tsyd de¢d btsydzsmisd dL d3d e dad 2 o s

d B zdz' Mdesets L dzzyOlsj dzv § d2f 2850 I dzddn L ts

dMistsyded ¢ tBiMfjudeOjls dL dziz wigsdedjo 2d3tnz

ORY dzd IszHBB2 otsdzdzr HOo dzF &8O DO OMMISBW C
OB dZdlszZHO fteWw Bsets Mdec dzOdzO o IssysS

P

C=E""OU DOTR (2.36)
b zdlszHO hEdtesets MdeEzORO o Issys |
P =N, QD (237)

Noftf j SlstcOdz dzOW  detslsdesfyls! " & RO .
Jftcj HiptzdetB" j dadj MJdcdeOdz/ " s & IstsyS g
_PF — P s - 0.05 b *R
q_/DW_NOGRQ/EOO _
e jSstOd dzOw f dzisls dzts f)ls89] oz dslRd spdzjdel dzS
UG s dzs s H d GAO@ swdEjs v 9(0.0036G j 6 ) &ZP5 1 O/

Csi WWdJ§d grtmlius 6180Is k- Odzd-8 . B3] 01 02 k.
JHtojHjdzdd tslsdetsh jdzed ] Md e dzOdz/ h 3 -dz0O
TEHY N | B &0 eOdhsEY @EhHEs RIS O dL diz i
fsdsfj MO0 of =251y ftd MM 36w E0Od
1 O/ AEBL g% d KofjdaEsdj s QkBC®ddY bH=0. 03H

('10— 0.050.03D0 — 103 | (2 39)

(2.38)

a= 3605/(104 D.006(5)

UBSEHO ftslsjdydod dzoOwv Istsydtsmis! tyj dzt
9= NPy = Jao =407 (1) - (240

vyuydist o OV  f tsdziz ud tatizts j dzusdeidsis yddetlsj dz¢ d

o ted dBif @Y tcts M ishedOdizal@EG@ d3ts d iy ldsts v dzdpC @) ko j to]
stedjdZsdtso O! MW dz0 t©j Odz dzb® (cCtojo das

Hd Of CoLjtscdejyd-do*fh 0
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) setej h desfls: Byj kS d MSstshisd ©OMY o
dL B dlsj dz' dz @M e disp ®©de dzd yddlz M’

10fteddisjte dL dBjtedlsj dz f tots WelertMiSUB tc ts fi
sBiMfiudoeOjls HJOYOLsdz dL d3jdsjldadd20 figt/ tn
HdMStej sdesmls' ¥ dL dsjtej ded?2 O, 00-D, KRyl fyc

[ HdzOGSKSIs j dzyd Odz! e skl s s sy d
M stesmisd LokSO dO@ or MBSt (jHdddyr
ftetsmistcOdzilso j .

[ dzw dzd L C syOMmilssilsdzts @fts dyj JdzC BHadtOH{dD L As dz@
o sdzdats © s H dz" O3, Hd MY j eid tsdadz” 3 n Otc OF
cdHEEBE®sd Y] MSdE fMdc kzOdss sYj zC O MSt
ftcjHMsOo dzw jIs M2 ©lsHj d dzk¥ HEo sdz dat

1 st Istsdflas,j H jsdzd 3 ff 56 to j h tdaBfpfipls sty sz AscisCgC
dL dziz yj dzd ¥ d jHdsdz" - 1 dzj dfjmdglsststs L tf ac@dzdddr - to
L dzOy jfdei2e j " gz d MCsipBis§ 6 S @ Usyd
tc Ot tots i) Isks @dg). dzd W

rdmy j eidw IsENkj deCOfffslsisOded{ds o j dzd yd dalz

o =czarr +8R/ 8 arc -1500 c‘610'3)2+(1000}y Jz @5 °13( B (241)
0 */C,2 1500 @ :

s OC Ow Istsydztsmls B sdzj j Yd B3 HBMIsOIst
CsBsteH d dzOIls Odzls § dzdz’ [ HodzO § 5 s fipiisiy O dzff) 13 gz
Odzls j dgdz" ddzd lsdesmdlsj dz’ dzf 7 S tststcH d dzOls
sBJ MY Jyud ddvw otsL By dzsmils d mddaW OL dats 2 i
ftesMmistc OdzMmis o j dzdzts s st plebfrishigesizty d dizj is B Is O Is ts g
Mz yoj bt prisKENB sdY jf Bt MsC OW Issydetsmls-

O dzOdzd L o BBy jHd=[WO L(T e.fPdptisg dztyds 5o € dzOH ¢
syj ddsmdls tOMmMmlistswidm(djj ddlad d&zlz y ClsQ dzf sis s to
JdLd&zjtew jlsmw LOHJty SO Mdc dz0dzO.

RA3j dgdes sS4 IstsdBz Hdzw tsyj deg€d tslsdesmd
Ldzj B3 dzlstso dzg 50 &is§ dedgfs toOte diatsgn@aeiidisitzts d3j te dz" 2
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fsLdydsddtetse OddY, dhnfsd Lkzshd2 fed M
oMYy tesMistcOdzj dzd™¥ cdHEESOCEMisddag MSHE MEx
ftodj BBdesets L dzj d3j dels© Odzlsj deder , © sy dzs
e dzOk0 &0 Mmeslks jlsMiss kY, dB s udesfijldsdz §
Cslstsigk T j fiso j dzdzts o1 h j .

) sl skl fejHfsdkOcOY dMftd Lo Odad |
ot6] B dadz’ 7 zsod dzlRfsa® Lo jtoj dzdats tsted g dzls
dL d3j tj ded v tsldesfd Bgl@indy tod LAy BHdv
ftetsj Sydd B! dzj Bj dzsdesets twOMMistsw dad W
dL &z yd @ itcd dr ¢ ddzsdjlssisb fiplez godtt aaj dald dzd

o 2
o?Dl =C2 @t +§eDR Co§ r’C =1500 Lo ) + (100%50C)2 ®.52° 0.1( OB (242

vOCddB BBEOLt®R, o ftetsgihifict dudctsdydst
i ted J d3@etizl § dzdz By dets B M § yudls- Is ts Y dzts
CststcH ddzOls fted j dBBded Ctso o Odzlsjdzdzj o o]+

] tsdzlz yj dzdzOw Is ts Y dztf fiplis' Is tc © upf) Bz6 §f dzdzts € s
ftodj odsded € 59 ) O dzls j dzdzi sBj M jyude O
ftotsmistcOdzMise j dzdets?2 tsBtOB SIS d fdeodgOdzso ¢

ddzOdzdL o" Oy jdedw (2.42) sCOL" 90 s
syd dfStas§ Cydd d3 4 ddg ey aimiztyeldss totg O figkhtg i) Hz¢ d
MisttsMmMisd ttOMftesMmistceOdzj dzdV cdHteSOS EZMis d 1

JHddB qL oL@y d =~ o' aBHB dL 1 Ists¢
M stetsmis d tcOMYf tctsMmistc Odzj dzd W ) MsMmilsOo
Msslse jIsMiseakzs h j 2 fifFPlipls j &3¥ EteOo dzj dzd 2

{ HdzOC " 2 @dzgeds gds L 3tz dzd 1w g dzts & Bleifigaizts o d 2
cOMf tsMisteOdzj dzd v cCdHEcBOREEE@RUEBS ER )¢
slsfzlsmise dd yYOMmktslsdats?2 L OoadMmdRshmisd MS tst

l Emdztse dpis dzdets o sH dese s tcOMY totsmistc O dzj dzd
NnOtO? IsRjedih o BHHS W so 52 Litsdzj ttsMMmd2me:
fMsMtej HslssYj d2 shdtsoadzr j L OYJOM' d & Mis
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Mdzj Hiz BBudls™ § Ot di3ssy dztsjy Mbkh j Mo asjdoiizs js H ol
Hd MY Jj afipfeed@@dOid tctsistc Odzj dad W dndfHs telzO@EOEZ )

RMY sdzr L 59 Odzd jdzdm t£eshiemjlsdedsi2s 2 d L Hlalzwy O
ftesMistcOdzMise j dedzets?2 € O dzd B t@ts 9 £ if dztfotafdf indz dals 2
s &3 Blstzigzgdse CAlz " | Mise | dedez® H MY J efd®
ftedfkzh s dd3j degdets dzd L S sYOfMmstsisdzgsdidz H d Off «

Lydls Ow Is ts sBMistswisj dz2 flse s, Yls ts f
ftod j Bdzts 2 jRAfisfzts S Oyd sdzdetsets S s dzj S MO
Cdasdi) seifse zuj §§dgOls f)bzd detsizOn 53 H j dzd v 6§t
d L dzz ygijdpd@dz! dzj 2 OF€ & fyls dlzunj A jtsi2d ju sfizj diAsE@ IS
f ted J d3dzts 2 o dzts fdzts 2 Yyomlsd dksyil Mshls
Cddzsd3j Istdtdcod ISOCtsd3 tOL dzj M g1 Isls sdgQ & dz® d
mMkzh j Mise j dadzts § L Olswedo Odzd J d B3 zdz' mdztsct
SIsHjdz' dzg" = BsSH, Yl &y jls Mnhikfd|E@Ee | dadzty
MEstesMisd ©WOMftesMistceOdzj dzgdv, I[sOIr Adts HESWF d
1 Ists@ts fsdztsy J dzd v ff mHsits Q@ Hsj € & O Is elzts 2 BsH
tOMf tetsMisteOdzj ded¥ cdHEsOBE M Wdzhézdsd hng
HOdz! dzgj 2 hdjfjtf sglzy L s Oded j 3 ftesyj HEzZtcOR f
sSBtOBBISCd dda stedzOydd .

24.] " Bste disH jdzd Mtej HT tcOMYf totsfyls tc Odzj

md c dzO dzts o

J dzdL Csd3 HJOY OL tsdzj Yyomilstis 34 dz€ ts
OCEmMlsdyi MSd?2 otdzdetso sH ) d3tsH tsoff) ddg dZD@AESC
sBEMdzOo dzdo O h dd3 dOdzdydd HdMY jtemdd W OL

[ O dgdzts § sBMisswilsj dz Mise ts, M BGHds2 0l
tcOBtslsk cdHtesOC EZME,,yuj @S dy Hipdz jcHERls eaffsisdxvic
Z dzlz yh d s ~ Otc QF Is 10 ddn lsxfsCCigils © O H EAff s gz dz! dz’
Wk d ydtdzOdziddz ¢ Oy d 5 dedz. f3ts ) defiigled 61 H dzw
cdHtsOC EMIsdyj MSdr Mmtej HMIse , O H Gstfddy dj to
ssets fowodw jlsipw o tsL @Bsy desyls 1 d 1 i ts eef 5 ¢
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Eidzse g2 tc Oy iede s o ©etafs dizg & o GdzciizO 1 fj degj da0O dzte
f tetsmlis tc Odpfidsjodgideddty d3d Mo s2 Mlse Od3d [ 38, 39

[ HdzOS 5, H dzw tj O dzs @ ts dMfsd L &
O tsflstOdzj dad v CqHEBOS EMmisdyj MS dn
OHJ C o Olsdets?  BHHYIAR[I], Meg s MY J udo O N 2
f todzts L qtotseo Odad Vv tfatctésjinds jtcddddzfids offj Qeisdsj Istctso

VHBB A2, M boySd LijddY tfdhodd"
COMY esMsteOdzj ded™w MJecdzOdzse, Wodw jlsfyw
OBfMtd sdets % j MsCddsd ddzd Op fus dzs BUABSL iv ¢
f. 448623 90 -11¢. 109

| dHjOd desd3 odsEAdAs® e | G dzze g dgs2 1 C
ssyd ydese s 6 Oteisded yi ME sets dMmMistsyded ¢ © yC

v hild B 6 X & (2.43
f OtORj bt ©OMYtesMisteOdzj dzdWw otsdzdz 9 § slist
r d - A, (2.44)

HJ] O+)-CsdzdyjMmlsots satsLBEYHO) &3 7
dm=sin  z) dn(r z)-Oky dzdiskBD dstekOd ds2 o

r = -9 Jlsd S Odz! desy o tsdzdzse 5§ yd mdzts;

a = - ( -GstedL sdzlsOdz! detsy o tsdzdzso 5§ Y

MmMéstesmls! LakCO 9 o9tHMsE Mz, .

[ OdzdzOW  dBtsH j dz' , o j M BO el jdéyis/df ef daiz!
ocftcsmise f smistetsj dzd W CqHEtsOC EMIsd yd ME ¢
OB BIsT ) Emdzse dw A 9 sdzdztso SH dztsG s tcOMm
BB HJ dz' dz' n LOHOY 9 f etsyd MO dze stsld ts E38[ sl
ted N J ded 2. [ HdOC 5 sdz0 toj H ez S tisec@dRO

ftOCdyuj Mttt fteddj dzj dedv o toj Odz dzr & &
1iMStd S5 Bdjj Mhsyds?2, ds Wk
s dMOdedw otdzdetso sHdzsEts tOMY tetsls tc Odzj dac
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6jOdz dzF 7 BsteMCdR kidse dw R4 6wW3aTRA07TE BDY o3

f]. 112§, ftojHMsOodvshOw MsBc2 GHARSEEHC

YdHS sMisd, dzj ¥ O d2 dzO Y dHECtsd3 BHAStH G

f OO Iste’ detStodBOdz dzr = otdzdz S tej Hj dzv s Ish
7

T N -
& ° — o»p & Ol e e— (2.45

GHJ M "M ifdslsdtsls!  MStstetsMmis! GO
NJqHEBB Mdzsy o §oHds)Sd;

Vi W OL 59 OV Rl ts2c tsdptists d30 dz! dzts 2 o ts dzdz™ .

[ dz2¥ H | BsdemistcOyd d mMizh j Mise j dzdzts s d
n OsQUcd Risef § dzd Y dHSEC Bt Mdzsw, dzj 3y Oh jets
(BsHjd&zd ) jS s tHisjOd dscts 8.5 ddzt
ftcj HMIsOo dzj dz@¥ Mtsslse jlsMlsakze h dj HIMY J e
o 5 dzdzo 5 Hztlzts G dsdzlieiats dzts 2. 1 =100 o3
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\ gy dad@mbz-agstH j dz2 dHJ Odz! dgs@ 650 6 gtzileis o ISH O f
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JHj ,-MEsfgsMils! LoaEZCO o oBHHE Mds,,

Je- dzslsdes s+ G oz dzls O,

fp-MS stesfmls! LoakSO o Ccbkds.

R d3J dzdzts d3tsH j dz! 1 jCjtedmMO o' BteOdzO H &z
f tetsfis tc Odpfidsjodfidedaats 2 MistckzClskter GCJHEGSOC 2T
YOmlstslsdzse s HJOf OLtsdzO o Bj 2SR dBstej
1 Otej dzyj 9 O distewW) .

] sHB SO dfjstetso  d3OIs | BORE y j § sz of s jo dd
fts tojL kzdz IsOfsd@jsladafsiyf gete ) sdzedz" = =~ OteOC Is j
cozffsorn MEBsMmMisj 2 dstedzOd dF = 9o dzdz.

rd mMimiddgsdzdz" | =~ OtcOCIsjtedMmisdSd ctkzffso
dzj S5 Bdsckzls Bkt ZdzsldBlsj dzyOfplstsisdats?2 W d ¢
MdedzOdzO ftoddW stsets tsls dhstsyded e O L dzlz-
HisfMisOlstsydetsds Hdzv tcOL Hjdzj dedw tcOMYf totsls te(

rdzw  tsyd deSd yd HdMY J emdtsdzedzr = <~ OO
4 dzOIs j dz' des J O g dzshdese s o " MsC sMisOB (
dL &z yOlsjdzv Hdzw sBiMfjyjddy otL i3ty dsf
ftoesMstcOdemlseo j HtsffdzjtesomMSdr yYoOfmlssls (d
fllsj B HEY Y dj tetso fijhdsd® G tdjoze sketE)ip aftelzd Bpth dzls
ftesmistcOdzfls o j z ¢ dzts odzGrdzd S efstdntdsHOdsdzQsizts § tdf s ts
f tod J doudrs?j [@2128,31-37).

t 4 Odzd L P yyfevis Offc QO dzlslzj M dstsIstew dzO ¢ Qy kzh
f tctsB dzjddg® Is dfiyo W dzgff sBfif sH d O Mts OBEUSE tHls 50 dzj dz
HOdz! dzj @ Y &tz sl Mdtelz ] d3stsd3 o CtcBCHHEALfs dats j
Mz dsldat§ syOMmstslsdetse s dL dzz yOls j dzw

O olsstes? o O PHEAFC O h 2 dMfsd L 59 Odac
uyd fmdzj ., dzd o i301Is d y JofffSudeds)) tafjOeiEdg dafje® , o
Msmis Qo | M4 2 M dsedrts)@ @ 1) tsdp @ jj dedzts dzd L € sy
§ etsfis tc Oda@slon) s’ § tod J @dzG'L dzz QPlS ) dzj d3 d
ftesMisOv ff dzj o€dPEt Ihfifls@s ydzd € dzd L € 5yOMmis sls dz
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10 9" ARBBHJ ftotsyj Hizter H ff © 6 fig 1® d3ekdzfs B &
cOLodlsts?2 G dHtets O ztidscodrd] dy@sts"2 j 20 dilpd] dzdd dz o
gL &z yOls j dzv o degQisddBtsidi@Y BHtc JZOC Md Bz Zsse , M
[ dested3Odz' dz" d3 o sdzdzO 3. v tetso dzgd BOC md i3z d3
otsLBEYHjddY dtttdOd d'r otdzdz o d3j Misj
drzc dzso tisp J flafdz sBo (fffipdilssdz L 2 Bsects o | te
Mtcj HD tsdzdzts 9 s ckis) tayd\fniidd®, sH de®tf § 02 dz] gz Is d
BOSMdBzRS dBsy s dzay Msef OHOI! M dzOf tec

vydisr e 0w, yls s—dde ff deliple wlaj ddzf{Y L ¢ j dethy S
sftejHjdYvEISMW ftosHsd dzf | otdzdzseor j ydmec

p,=—— E

J HAZOC B H dzw f sdzlz y4 dzd v CtsdaW e ztc Oy
dzj SsBRatSHdRBO dJdaW stcdzZOydw M Sta=oSiddyls d g @
Md ¢ dzO dzts o (WOLtsots? gqdzd ctwekzftf so 2 )
B N4 dzj BBJ dzlsdzr = tcOMMissw dzd 2 ) .

Clss L dOYyOoJ s, ysts sy mm L dyd
Yyomlsd Htsdzy jdz B" Is! dlsj teOyd tsdadz 3.

25. [ B sfdzso Oded ] Stodlsj tod ¥ sdeW ¢ ¢sici@®P) ff PdeORz
stsug SMdMmisj B YL dydtsdadtetse Odzad

[ OCMd BOdz! des EZf tesfmisdds tej" Oj Az L OH
dzj 5B A tsHJd dGigtsfyls ' sxy) dz¢ § s slisBe dpdDOts, ( § d d
fsLdydsdidecEw ®EAGGC 2Misd yd MEtsets dL dzzyOlsj ¢
Hisdedets 2 Md bz B3J § teg f fgded &€ B9 Misdz’ B, t6Odzj,
CSBHJ ddls Oid)

RMY sdz' L W -1 GeddL dissdy)jistelzts” Y jedg) stB dz aL B to
ftedy dzdzed S tso o COyjMmse] Gfttedsets d sy, ¢
dL dzzyOlsj dz¥ fHes jifdefjdes aftigdgd ¢ O:

R*- R* =G°(t,* -8 (2.46)
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R®-R* Ax 3 (¥ Y (x- ¥ Ay ¥V - =
=x? 2xx £ yF 2y Y +¥ 2xx+k ¥ 2y ¥
=X7 % ¥ % 20 2x% 2 yy+ 2 yy- =

=2(% X)X Hy, Wy X+ ¥- ¥ +

4 HEkzeB2,ddig Bicte dz'ar,FH D, fUdsjiSsSB e OL 2] O3
t?- f A, t+ Pt > t7=2t,+ DI’ t+°D2t - ,t F°
d sdzEy0Oj d3 &zOo deOydodzdztsy ktcOo dzj (
2065- X)x 2(% Y)Yy ® - ¥+¥ -6GQ2% ¢ DY (2.48)
1 tod is[ th)dsdp@HO] ¢ O\ ts @zolZdzgxcas(f tc j H MiIs O dzw j L
dzste 3O dz! detsd3 o d H §

(2.47)

X+ a% = (2.49)

GHQEY -t dzj d3j dels™ (Bdetsy jxNlsoa O o j Clsstetse
2, =2(% %)

2, =2(Yo -Y) (2.50)

b=CG2 DB § + B x> x*+y* -y
[ftejHjddd Istydsfldz j nOKOCIsjtedls
FtcOo dzjadzghy Clststets] L Of diir O] BODj 29 dH P
weodzW jIsfpw sBifMfJ udddi &BdddBdL Oydd xtshd
ftcd dzOdzdydd ©hdetsS o GyjdsOn ofMmjn Cisc
1 sMStsdzr Sk MeawL! &jyHE Gldshdl jud dr
sftcj HjdglpisBridztse dzj dzdztsAnlsd BOIsted yr

[/ e

condA =|A] C'WA*H = i

(2.51)

min |

GHJ o fin - BOSC M BOMZ! des§ d  3d dzd B3O dz! defs §
BOIstepyr dzO2HY &3 M j SIstc MisB Mis ap dader & i dzidas
9" oSy H j dzdzts s d/ di3Offstdeadfryls o j dzdateda d/U1 clz mdztse d W

] OMmM®kOsede O Bsds MkzyO®] ®HBOtedyO® ¢

A %Z(XO- %) 20y -W)
2(%- %) 2(Yy Y,

I BSL d&z2OyYd o3

(252)
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2(% - %) =Dx

2(Xy - %) = Dx, (253)
-7 Dy | _

de‘lA'/ QI|_‘ Dx, Dyz-/ _(DX1'/)(D)’2'/)' Dx,Dy, =0 (254)

(DX1'/)(DY2'/)'DX2DY1:O!

DxDy, - /Dx, - /Dy, +/% - Dx,Dy, =0, (2.35)

/2'/(D(1+DYZ)+D(1DV2'DX2DY1=O-
rzv tsyj dz€d mtse Misoe j dzdz' AndzjLsBGUSIHERS d&
CoOHtWOIdts] LktcOo dzj dad j

/*-b/€ € (2.56)
Cstedzd CBlststetse s

/.= 40b 0 4e)  Hb-Jd) (2.57)
GHJ

b=Dx, +Dy,

¢ = Dx,Dy, - Dx,Dy,, (2.58)

d= (DX1 +Dy2)2 - 4(Dx1Dy2 - szD)ll)-

v O0Cdd3 sBteOL 543, Euydls™ 8 OwW yls o S

CL WWdydj dzlsts o dz0 o d ¢ O yff ttedpdaty cdiyy | Idzfiten© o digjl
BOS Md ROz datgq dzd d3@dz' deshiplase § diw By j dz dzj 5B -
BOS M B3dL dfctfo Gged L oS8O IsSsSEHO tslsdztsh j d
d3d dzd B3O dz' dzts .

t OmMmdsslstedds HOo O CtO2dzedr o Ot de@ Jzlsizbzd &
(teday). 2.

tdfdteder j ftodjdBBdedSd ©® o90tedOdalsj 1 tof
90tedOdzlsj] 2 5 GHo2 Mstswtsd] C9OHEOIl
WEdeC ydosdedtetso OdzedwW . t OfMmisswdzd jr. 3 Y HEZ Mt
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o Oted Odzls 1 9 Oted Odzls 2
(%' ¥ ) =(0,0) (%' ¥ )=(0,0)
(%', y;)=(r,0) (%", %)=, )
(%', Y, )=(0,r) (%' ¥, )=(0r)

{yd dzd &3 B Iz fjdzts 9 dz S disdztsifyIs y dqEddtsSh ys Ots d C
tc O M ils GfdexojCdgfded=Ctotc dzr 2 f ted Y d3ded &€ B L dZ2ZOYJ
vydlsr e Ow, Ykt o tOMMdzOtceds O B Mz
[/ mel = 3] W)
[/l =3(b| ~/d)
syd dde O &3 ydMmdzs B3Ois o dgs & dzgf dpdztp filds 6 o
Vel J0[+Vd
7 B (2.60)
[ HO §dvisdats, yYlsts Emdtse dj dd dod dzd
Wo dzv § s B3@LN OEEdzd@3gfd Oy d v
UBSGEHO HzV 9 Oted Offfdtsddj dsdzdeOtindnls Odzts o ¢ d

(2.59)

cond

_ b
El;zr /= 4:%% E (2.61)

d Mtslso | ofiilsd, | dadss csotstedls 8 NEesh,
BOltdy" .
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[ dzZv o9 OtedOdzls©: 2 twOMmMMlsOdetso € d

p"|=r

d" =r?

Jd =

17.." =3¢ ) (2.62)
=l 2] =

cond" =ﬂ =
/2]

Clsts eBotstedls 5 o' sy Hj dzdzs s BOIstedy
9" o SH s Istsds, Ylsts Hdzw B dzd &3d L Oyd g
Istc § B Ay d3@d2'L ditg fnJd ded Js staffitf] sfip] & S ssteH d

10 tod MIBALGj HMIsOo dzj dz tej L kzdz SOIST ¢
RORGBYHj ddv §lsdBOd dsc ts sted Kl tsdzsS § 828 @
B kidse dj dzdets f)lad B kdgQ lists d W dzd BO dz' dats q
B ded B3O dzr dzO0 f tsctej h desmls! ByJ BEE Bz F Jsd

tdfm. 2.3. uwbjfjde o' tesyHj dzdesfls g
LOodmddissfisd Sl oL OdBhscts wOM] s ds:

1 OHOYO dBsHj dzdtese Odzedw L OI€ fizs y © R0 iP'dzd
fsdztsy j dzd 5 Ho lbE Yl SdfjjeddZ H d Bs &z02Isd O
SEOMs! )21 Uyt g dBay Bddfiwd Cdsds 836 dzd3d3O dz! d:
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CteC tsfis COYHB2 stsy¢d dzO ted iz dzC
o' BEY HJ dedetsisd ROtedy" s d N dgdyds DERstadiz]
ssys¢k. vyjd&ig wteyd Iyt o, Isj &3 Btsda. h j ydf

1 Olsjd3 dzOrBBHdIsMY IsdsinG ddd dzdcdsQidz! 1datzO Y Jdslz
Mz Hizj s tOMY 5 dzeHadlsi'Bdztbd StedzHy dzw & Isw ts
L dzOyfjodad iz ftcjor hOjls B3 dzd 30dz! detsj dzO 1 C

g dzj H Iz jhlg BB IsdIs'f,sMiyGdztso ¢ O Ho lzd3j t
fsLdydsdzdtetseo Odad v MH J d&zO dzO dme¢ dzs ydlisg d
206 dzv H desfyls d O oM tcalMfimdssiy jodalg)dmsi) dr j lsias
f sdzdzts?2 d3d tod slsdetsmw Isqpw  d Z PRy O Istg yigwd
ftedj d3dzd ¢ O) .

26. 1 d2OB] G i5< d yd s dzd deiscdeiOAA s § dzv
lteddzyd i d Odzizvdafsts L d y d ts dad tedsio ®Ria O Is j dzW
dmf sdz' L s Ols'" |15 jC sits todzjj Is t&[HN ff tisdz! d Ly stslsthg e ts |
ftedj dsded € s . ( fndzd stcj Blzj Isfyw stftcj HJ dz
dL &z yj dedw o ftotsmisteOdzmlise j , ss HBMISOL
fsrdydtddtetse Odzd d ftod ] Bdad @ ise d Is ztf te ts Mfiy de
ted f J todz’ n dL dzlz yOls j dzj e Odz® ( figditddsiny lsigdrO dztg [ #

ftod ] BAEEDS so

s ZzOMmMmdyj M& OW fdfMmilsd 8O M Hdzd dzdats 2
fsLdyddzdteso Odzgdwy ftsHoaBHMBsSets B JCISO
ftoed Jfdtte j H Olsyd ¢ O d sBBtckzH O Oded j tc O
f tetsfls tc Odm@sLoojdiisis? Md Mmis jodgds2yd BOY C sodzj gt
CBlstster = L OOdzj J Gt HJ dz dzts. it OB syow
sBr Yydets fMtsmisOQoadzw jIs HiMWwIisSCd SCddzsejtey d
YoOmlstsls dats ¢ s Hd Of OL t5dz0 My 2MBsOC 2Mmisd y.
dMmy sdz' L s Oded ™ e ] @S d o Hadzsfmda j dzj 2
dL &z yOlsj dzv yOMmls+ ftedd dqgde" = 1 dzj A3 delstso
YyOmlstslsdgr @ HJ Of OL fsdzts 3. Clstsls o Oted Odzls
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fsLdydsdzdtetseo Odzdw fMmbkh jMmlse j dedets ftsor h Oj
yomlilsd L O »fglajjdisf v & fifdets | d3dz" - stcOCIstso g
ddaW stedzsOydd o yj dztsds.

1 smetsdzr Ckz fted J dzdzOWw o " dats fndzO W YoMl
sno 0Ol 90jls fsdzdshmis! ¥ ©O02td dMMmdzj Hise C

U dzj By dzlst Bsckls dhMisd Lss Ols! v o
f 5L d yeftsed@dzd v L dzlz Y Ols § dzw .

| dHtes0CEMisdud MEdJd fnd ¢ dzO dz' d fn
COMYf esMlsteOdzv s h djMmw o Isdhj otH', {i

COudMmbej foikind MI2MBsOCEMsJUuI MEJd3 M
ddait stedgOyds 5 B Mistsy sdtsyjddd ks tsydzd
dmMfsdz: L soeOdzr o MdMmisj disdi L dydsdzdtctse Oc

 OMdBsstedd3 cdHesOCEMisdud ME ks MYMIs
qL azzyj dedv, o fjHfsdsyjddd 6BJMfiud
tcOB SIS qLAEEyoOeEh j2 d ftodj diddets?2 § sHMd Mis ]

rdzv  tejhjddw LOHOUY] 4 isdefsqd dzfpfkOlg ic
o f§f sddfnviz ju Odz' dgls L3gmEgiz’

(%-%)*+(y-y)*+(z-2)* =R%=(c &)*, (2.63)

GH J

XY,z -C BistoH d-E20B " ) f jtodaets? Istsy¢d ftedj dz®
fsLdydsdzd &6 Qeifftfiay?ddgtsz e sdz! dets?2 MmdMmilsj dzy €

XYy,Z-S tststeH d dzOIs dL &z yoOlsj d&zv (ftsL dydtsd
Mdmlsj &3y CtsteH d dzOIs;

R=cA - tcOfflstsw dzd j-IstsBj 3 el f jitc dats 2 Ists Y¢S E
fsLdydtsddtelzj & & B | §I5B5AG;

c-MSstetsMis! wWOMfosMistcOdzj dzdv SdHESOS Iz

t-otcd d3v tOMY tc sMmlis s®dz]ddeddrlz yiPds ¢ RO dehH 5§ o
stsys d.

1l toj sBtocOL zj d2.60)tc o dpjdiadlzi  (
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X% - 2x x+y?- 2y +z2- 2z&, - b =0, (2.64)

G HR =R?- x*- y?- Z.

rdzv  tejhjddw Mmdmisj & daj dzd dzjj 2B jAs s Hz
18 s8R0 |

[ OlstedyO c¢tB(d Hdzv -;tsB g &6 o ki Gaw
ftoddgd dedIsj dz' des € HOdz desdzj tedes gz ( MW j tod -
fsHtcOLERj 900 h jdBE dMftsd LseO0dd o €O
ot 3 dzd wWOMY esMmistc Odzj ded W d MPIE tzdpdsd UQ MG usdzl
COYHB2 tjfjtodes? IstsySd, ddidls odH:

(

( i - i

B _ (2.65)
(

) 2 fls stejBkjlsfpw 1 o' MsC 2 s j{
B Miststf sdapy gzidad,Pls faBF sHWH j ¢ tsfipet 5 0dd® ol )5 o
ftodd BdzOW yOfMmls!: MdMmisj B L dydsddtetss C
tcQo dzs 3 tedzts tcOMY S dztsy § dzdz’ nry (H0ASA326 @ B xpiFjzts M
Sldetsfdlsjdz’ dets HtesjSydd tBi jSCIO dO H
sB kzMdztse dzj dzdzts iy SV KBSt d ¥ AAd j dzdzd € 59 f
fsLdyddzdtetso OdzdWY HBSdzydz' IsOCyj tslsdzdyo
BOIstc\Waep ftoj otcOlsd dzOfm'1 tog Hdf rsteaO+0 igizz 6Llsdzd
otsL dzd ¢ O B Afglsj Mise j dzdzts 2 dzj tetso dztsfls
Mstslse jIsMiso bzt Y psis qzdf ®r o tod j tHedzl{ Q figeg. ©

1 O 17X ¥is*) ftcj HiNIsOo dzj dzr tcjLizdz sOIsT
BSH| zZdtetseo Odedw 85 sy dzf | s t5 Y deEffrdssdar Ghdzd
sBl JCIO, O dqd3j dedets Mmtcj Hdzj C o OHtcOlsdfyl j TGS ¢
9 telsd¢ Coty dis@tstdH k@Y stfitisdhf j dzd d  tej f j tede" n
tOmMMmisswddd s fsLdydsdigbizsayds SHE das s
tcOMYf tesMistc Odz] dzd W dt=0Bl dffisc tcj " desfyls* &
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10 4 fftcj HMIsOo dzj dz@ tsyj deb d S BtsteH d dzO]|
fted Jjets B3] ffls daPts dasIieded dziste ] J( BQ dzj dzr 2, Cto
56 tcOdzd Yd dzdzets 6 5 dats Msdz® dzjtc O tiskrizts ¥ j(%ad @ iy dff tg
Stz Mhlsy 3" (1L dydtdd wEsle0@dzd ¥ 2 QDB E d ) ©
cOMmMf sdzsy J dzdd HtedJ dgded S s 20O Hdzy dzO 5
W hdzts ekMdztse dzj dzdes s dBOIsted yr cStsBd
cond-1®, yYbtt cteottdls © oL Bsydsiisd {§ dt
syj dz€ On C s®tdH d gz Hsio s bizd B € ) syJ o
tcOMf esMistcOdzd dzgdW cEcdHEsOCEMIsdyud MEda Mmdec

r=100rn r=200rmn r=300rm
200 dt=0.00ms 200 dt=0.01ms 200 dt=0.00ms
cond=7 . 1e+00G cond=7 . 1e+00G cond=1.2e+007
dez=21m/ts dcz=13m/ts doz=5.2m/is
150 150 150 *
100 100 100 :
[ |
a0 a0 a0
d=y=0.13 d=y=].053 d=y=0.044
dgTJ dgw dg‘lﬁ
X o1 X <
200 00 o
DD ]
S00 e
] ]
] ]
Y s0 sm X Y s00 s X Y s0 s ¥

it B4 Odz' dzt®csj thdents j fRPtc iBj Istclz L O2 5 dzO

l L3y dz" &5 9 Oted Odzlstsdz ftsor h j dzd W Is t5 1
CtststeH  dzOIs T ) tc O 3¢ On toj OdzdL Oydd HO
sBd MY Judddd L dOydlsj dz' detsets teOLyjojddedsyy dff t
fjtcj Cter 9O h jets o j M! sBl Jd3 otL &3tsy didsc
Yyofmlsdetsmis d, dL d3d dzd dzd J G dzlz B d dz' S H dzts 2
ftcdo sHifdRd Y& e MdzO BEMdzce dzj dzgdetsisd RFOIs &
(tcdH). 2.



200

160

100

t dM5r O dets dzj te dzOW

{ HdzO ¢

r=100m
dt=0.01ms
cond=5.1e+005
dcz=1.8m!s

dey] 021
YTy

o

o
Ot

o

Y &0 sum X

s

L &z20udlsj dz' dzr o3d

dzj 5B~ BHJ BsMIs! ¥
ftodJ d3ded ¢ 59

200

160

100

tcOLodIsdj

{ H dzO Cxlzd y f dzd

By jls BT Is!
ftoedJ dgdes?2 yOMmliIsd
r=100m
200 dt=0.01ms 200
cond=2.2e+005
doz=5.5mls
160 180
100 100
20
g
]
)
200 Oég
0
]
Y so0 s ¥ Y

{ d.1867 Od dz©@dgidtidsej dOs tcd 02 t5dzO dzO
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r=200m r=300m
dt=0.01ms 200 dt=0.01ms
cond=Se+005 cond=2.5e+005
docz=1.1mis doz=0.64m /s
180
100
20
d | I
vae Shr
]
o ]
o+
]
]
]
Y s00 smm X Y s .sim X
fMdMmisj BO o dzlsted tcO2

ftodg dgdztsd dzj nd b ff
s = dzd w4 MS d &g
sBJ MY J W ded B is f5is © Q detdztizO tc ¢
dzd eftsh dsce@ dgpliy Juig Sdsfevs § sL d yd 5dz

s tolz H dzts fi)Is »

yd mdzO d s elzOfg dfts eOdg Jf dzdizets 2

HsfMlsd e dzzlsts

r=200m
dt=0.01ms
cond=3.2e+005
docz=1.2m/'s

-500  -500

x

200

150

100

¥

Bisdzj j
odzzlsted t©WO2tdkO L dydtc

feshis" &

r==00m
di=0.01ms
cond=1.9e+005
doz=0.68m s

800 =00 %
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RLBjdzj dzdji CStdfdekzteOoydd §todj didats?
fsLdydtsddtetse Odedw, O dd3j dzdzts tc O Mt ®F B gz
B MlssdzOA sy Hjdzdvw BI j SO, HOjls OS¢ T:
OMY toj HY dzf dadets? Y5 § Jjted.3i stelz MdMmisy 3"
JHdAdd dL ofkRsY difdsdizyj dd¥ Btdzj |
CotteH  tz@lg " Jedor Oyd ¢ L d ydfiplsas edzh ©@zd o L
wWodzw jIsiqw dmf sdz H OazO det §l3] s dzts ) RBRgzels s H O .
[sdzd ydlsj dz' dats 2 sftsB | dedss B izt d3j to d
(edfjteBddyd MEsets)  djdsdeHdts O of ddzfs g { |
weo W jlsfyw dzj otej BW wOMfttsmisteOdzj dzadw fyd
(9 HOBEsE Mazzy®j Ht ftedj BzdS O Mmdmlsj
ote] d3j dz cOMY tesMisteOdzj dedW¥ MJGe dzOdzsBd HEB 6]
RL B oW j &3 teOL dzts fiyls tc Oalzp §lzcgy tzfg i @ P R fiy O Is
dMS sl i5d Sl dzz@iseas J Gfsttdset it
CotsteH d dOIgORE (x, v, z)Mtstslse jIsMise j dzdats.
tdhOd &3 MdMmisj asf H RtcOo dzj dzd 2

o P +(y- y ) +(z- 2) - J(x- %F +(y- o +(z- z) =Cot, (2.66)
5 Chlttd &OsdcOydsddy & f Otc Ok k
LOHJj Y § O
o = R-Ro DR 267
c c

Vitwifdh jds 286Poe daj dzd i J (
(xz-ZX>§+xi2+y2-2Wi+yi2+22'224+42)%'

(- 20 47 +y? - 2y +yP 42 - 222 42) 2 - 0D =0
L OnBHdd Oedylz cCBBd HdY - ®jsHaR] v

i =200 2022 (269)
SR DK

(2.68)
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2y(K) - 2y, Zy(K) -2y (2.70)
(K) = P
(Y)WizK = Di(K) D(()K) >
2z) - 2z 22 27 (2.71)

() i
(Z) VV|3K - Di(K) DéK) :
(C)V\/igK) =-Dxjo (2.69)
GHJ
D) = f(x®) - x P +(y -y, P+ (29~ 2 ) (2.70)
D) =[x - x F o+ (y®) -y, F+(2%- 2, ] (2.71)

10 wWffftcjHmlsOodzjde tojLizdz SOl 5L d
Isd = Md EkMmdse d24, daslstf sdzkzdaQ des fj. §ted- to
HOdz) desc3j tedesG s B sSsSHO. wdzjHEZjls Glsdjlsd
SB kzMdzts 9 dzj dadzts iyNs B d3 oD |9 tafcfolzgs iy - dzOconts-10Y  # s
cf jtod i3j Istetso tsd3e o Otcd Odzls j tcOL d3j h § dad W
OdzOdzis ¢ d yd&f  thysWsszdjyded W B tsdzr h da tshz B¢

r=100rn r=200rn r=200rm
200 dt=0.01ms 200 dt=0.01ms 200 dt=0.01ms
cond=1.de+003 cond=5e+002 cond=5.6e+002
dcz=1.%+002m s docz=21m!s doz=9.1mis
180 180 180
100 100 100
20 a0 I a0 '
wdop=0 02 d=y=0.02 d=y=0.02
dwz=Ee+I:II:I1 d% .dg
]
0 0 T 4 0 o
i8le}
500 Ho 500 O+ 4 500 o o+
]
500 500 o © 500
] ] 0
] ] ]
Y oe0 s X Y e0 s X Y e00 e X

{ .fR71 OL dzsH@GdizsdzB® 8] g dafnts j fhdted &3j stek © 02 t

tdJLikd OIsT syg dets € CststeH d dzOIs L dzC
tcOLdzgj Mjdedd btsyj & fHtodj ©z0 528 j tolf di WA ts(



Eyj 6Gbd&jyodksf:, ©OLodlsdj §todj ddats?
sftcj HJ dzj dzgdz" d3d IstekzH dzsmlswdsd d daj o9 MJ GHC
r=100rm r=200rm r=200nm
200 dt=0.09ms 200 dt=0.01ms 200 dt=0.01ms
cond=5.2e+002 cond=3.9e+002 cond=2.Se+002
doz=1.8miz doz=1m/ts doz=0 B8m/is
150 180 180
100 100 100
a0 a0 a0
deay=001 dany=0.01 =001
S i SRy D'd%.
]
0 DD 0 o 0 o
500 e 500 Q g o 500 o+
500 500 o @ 500
] ] 0
Y s00 s00 X Y 00 son X 500 500 X
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t .88t OL detsHnGdiztsdz® 83 5 dandzlg Is3O] 1O DHdsO ¢ dzlz B

10 tfddMftcj HMIsOo dzj dz
HOdz! desd3j tcdzets @ s B3 stsH O
CsdWdekztcOydd ftedj d3daets?

tojLizdz sOIT - d3ts|
dL d3j tej ded 2 )
Yyomlsd M BHA&S2 2

r=100rm r=200rm r=200rm
200 dt=0.00m=s 200 dt=0.01ms 200 di=0.01m=s
cond=39e+002 cond=2.7e+002 cond=1.9e+002
docz=5.7mls docz=1.2m/'s doz=l.8mts
150 150 150
100 100 100
a0 a0 20
=000 =001 dany=0.01
e e |
0 0 o oo 0 2 o
500 % 500 DEPO 500 &
500 500 ¢ 500
] ] ]
] ] ]

Y s0 smp ¥

it d.891 OL datsHn@sdiztsdz® dg f th)dBo) ddiz Is tc Hids@RAEORO

Y s0 smm Y s0 smm
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lted { IssdsBldyigase dzj dzdzsmisd BOIstedy"r (¢S E
stsets 3j §swHSO, vyt d ftd ojtlds O
(cond~10°).

[OdzdzO% CdW dekteOyd™y tcOL disj b Oozff ™ B §
o jtolsdC Odz dzts ¢ tlzj j jiz Mis@u DO ks dseffdad dizffetDdoufifs s ¢
sYj 2 $ O6ted L 5 dzEBdstedd qizOls, s OC Sds tsio i tf iz
fsLdyttdtes sBi jSlO.

10dzd ud oL iBtsy detsls d tsBd MY J ud dzd
TOEOCkjtedMisdS Bl jBdkscs sLdydsddise
stsd 8 f§dsmMStet ©OL d&jjhd dzdisO dzdptedQ Hiass -
M 2MBsRE GRS tePBjoddls ¢ teddydy d Qdz flaasy st
Yyjd&zj NssBteOL des otstsBh j dmeds ydls' tsyj dzl t
dzi dL o j hsdgsehf&E 9 ds'OE L OH Oy DL I j 50 Jz Eisd dzt
L &z yOlsj dzr dzdets HOLYEE&BOEBM@DIsz| gz ls aAd
dzj f sMiejHilse j dedesets L Bjtejded™w IjCkhjets
H dzts d3, Colststots j dzj sB R SH d B Eydlsr 9 Ols
LOHj ey ¢d fted.]w o SstashyiRf fdsdow @iz ddsfisfos dz! L Iz §
CoOyd mse gy BByjdeSd cdzizs ddze B3y MsO dL dzlz Yy«
ssd S5 Slsdsmdlj d dts ¢XGdL sds0d d 7 ¢t

uts o to j d3] dpdziziy ¢ OB Otctsdis Ig T sBjMfj yde O
dL B tej dedW cdzzBddzs” 3 MisO M Iftecysdyy ks O,
Bscdkzls MMisOodvis!: juHdddy' MOdsdd®jsttss,

( Hd dzfls o § @elizls thte tLdisIstster 2 dzj tsBYfRtasH d g j
ke, ddr st fesWdd mMCtesMmsd LokSO dj Y|
s kydlsr o Ow, vyl dL &zizj OB Hz2 ¢ PI dz@is j dzts
H dzlz , GHJ dzOB dz¥ H OB Isfpyw Bd dzd B3O dz¢ dz" | |
dL Bjtedlsj dzr ) Coitsstoytsthtls dls OCaqkiS Oz Mls Odzts o d Is
bilstc s 8 Ip® mplidis dzz OIs j oz
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1 tod Yjodz { stsd3 linshapdgtof ls ¢ syd dzt d Cstste
dL &y ddw o cttedL sdisOdz ds?2 f dzsmC sMmisd
toj f J todz’ n Istsyd ¢ ftcdj &3O slsdzesd Is j dz' dzts
fsi stz dBeydts dhf sdz L 59 Ols? ftcOCIsd yy
mMdmilsd d&3r , WhteBf e B3O dzzt Ctsdzt JekzteOyde .

lted tjhjdedd LOHOYd toLrdyddzdtetseo O
dL dzizyg ded ¥ ) df fefstinds’ toL Orsigfn@scize]) gikgss?  Mis Oy
Hisdedets?2 ftodj dzgdets?2 MdMmisj dzgr fswedzw jlsmw o
cOmMMmMdssistej dede’ =~ d3d Is =EdYYe | 6 5 LdEOW[dB tdsz]] tg t5 9 I©tS
B M sdztsy j ded v dL &z yOls j dzv ) ftotsyd M)
Of jtelskzter 9 tojOdzt dzr = Emdzsedwr ftcdd3j dz
tc OL dztsHndsddztsdzts d3 to dz" 2 Ctstetej dzw yd tsdadz” 2 . d3d
10dzdydj BBdz M 565 o pdeif ROzlsdste L Azt pde'tedd toj ff
dL Moy dOtedets? ftoedJ dgdes?2 MdMmisd 37, f I
O Ctltster n dzOB dz¢ H Oj Isfw BOSC M Bzd3 o |
CtsteH d dzOIsT € 5s ts tc "y g Bz &zt @ didp@atafsdn®y d s d
BOIsted yr .

{0 s diaz@zts mls CsdWdekzteOydd te § J todz
fsLdydsdzdtetseo Odad v tcOMMd3OIsted 0 O Isdnds dztfizts «
B ded 3L Oydd shdescdlf zk 4O sdzf tctso Odzd W

Il T 9tsHT OB J

1. rdzw ted h J dzad v L OH OYyd syd dzt d dzJ |
1 dzj d3j dzls # 6 s ls tc O didn@sLo 9] izt H tsdzdz’ ~ fn)
Mj2MBsOS msdyj S dn Odzls j dedz  yJj dzj tstss
cdf jteesdzdyj MEBsets RBjlstsHise L dydtsddtctse
2. 1 dzw BBj dz€ 59 SH dz' A Emdztse d 2 ftetsyg
dzdL CsyOMmlstsisdzts 2 f tcdlsdpdzsid] tsa - dzte ff digs?2 6@ o
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Hd MY j emd sdedz” R Mo ts2 Mise o tsdzdzts o SH dets G 5
cdHsOSCEMIsdyd MSdr Mdc dzOdtse .

3. t1jLEzd IsOlsOdd BOIs j BOIsdyj M¢ s s
LWWjiClsdo desfyls! L OO J dztijdeddiseidy tc dzsif s tse O
5B dzgOtclz ) j ded W dv sfHipsie) d@§ tz B Mis s dzts>
Mj2MBsosemsdyui MSsets dL azyj ddy, shdass C
oLOdddes? SCwtetcj dzv ydd MdedzOdzseo dzO 4 tod .
cOLodlsts?2 ftodj dgdes?2 MmdMmilsj 3" d tsMdzsoe O dzdat
5L dysftsed@dzd Y dL izzyOlsjdzv o sy Mg
Of jtolskzter .

4, 1t JLEd sOIsOB]d BOIs j BOIsdyj M¢ s s
MftcOo jHdZzdo sMis: L O dh Oj dizscets st sdftsizg jL dadu
Cd dektwOydd tjfjtedr = bsyjS it Stdls,
0o dc Oyd tsdadz’ R Csi WWdydj dzlstse f tod
fsLdydsdzdtctse Oded W 1 dzj d3ip @els &5 f Is 5 ¥ toffs i) df jo B diz
d HddORdyj MSsets L dydsddtetseo Odedw dL dz
Of J elskter H Odz' dzts d3jH@iE delzts dfj tdad@ L deztsoff)jlddigsH O d3



77

| ZOB.OtesctcOdRdids 2 Stdfdzj $f *sBtOBSls

] 65¢teOBid 2 QIS jdy C MsB OB BIs-C df )
CdHsOCEMIsdyd MS-der! [ Bd ¢ 2@ gzis 620 L dz® Y J g tco
syd ted HY , H d¥B @ eday IOUL flztsddzts 6 5§ O dzO dz! dzts 2
CcdHisOCEMIdyi ME2 dJdW sted3Oydd. [ B dzOMEk
CdHE S OydWw OCIsdodzr di3d d § OMmMMmde dzr d3c
WoLdekj & & d MddesjLdekzj &g 5 Odzlsj dzdzr A

I §0O0Cjlsj i tc 3 g[tat@dgdg tc j © dadoLdss tsfdzts o
WEdS ydtsdOd dzr j] ftesyjHEzter , dzj SB R tSHJ
citWdLrdyjmé¢dr LOHOY, © YyofmlsdesMmisd:

-YyOMmlstvlcdEs dds?2 tBttOBISSd ¢ O0dOdz! dzts
My j StcOdz! dz" 2 d Ctstetej dzv ydtsdedz 2 OdzOdzd L

-ByjdeCd f OtcOd3jIstetso f jtoj HPIEjuzgT s &
Med H' BOMJtesMisteOdzy dzgdw MJ 2 MBsSOC EZMisd yd
BOdr & MSstsmisj?2 d o&j ZCsosHdE2 hjd ¥

- Byd dzs d CststcH d dzO Is ftcd 4 dgdz’ ~ 1 dz
Mi2MBsOSEmMisdyuj MSdn Odidsjdedz 2O B OL j
HOdz! desd3j tetslatstsds iR Usd yd sdzd tctso Odzd v m d
dzd dzj 2 dzs? d dzj dzd dzj ? dzs?2 OdzG j B t6 '

. Vit oiPdayj L d oo Odzdzts 2 dL dzkzfy O |
dmMf sdz' L s Odzd j OB dzj f sMtcj HMIse j dzdats s ts
et Omh®GL g dasias? § 6dJ Bdes?2  MdMmisd &3
C Bt dimlstsyded $ 0 dL dzzyj dedv ( Hd dzOd3d

3lt;aq’ fsHeEtslstsoCj HOdbket ttOL MizgzO x § i) tf k@ dzd § Od|ff ff ts dzo I
Oo s tsdedsaglzs ddzd o MtsOolststeMmisej, o SCwlstster n, MtsedzOMmMds 1
slsteOy j dz hdesodgr | tjLbkzdz sOIr, ftsdztsyjdedw d o" eatsH' (M
1. ssdzdcOjb0O@j . 5B tc OB s Sad] Hflg 20 digfdsed dp@ cld bdpnd | o €
sodHjIsjd Msets 5 EtsMmtej ¢ dMls ROASHH2F720Ss 6 e O dgds” Hdzv € )

2. ssdzdce Oj, sz § O jotsdgsdhdz, 1 .} ., (JedmsteOydwy, BtOBBISCO
q dzlt s te BAPA(E), s j & Msets & ¢Mte] ¢ d Mis RESFIPLAY I 0c3e COAFd3" 2 OHLdBY.
. ssdzdcOj,gmazlsffdz | .}. wddertesddL Oydw w©OBBIr M Bjttjcear

swodHjjd Mot 5 cEMte] ¢ dMls 2ASGAR. 0B C e Odsds’  Hdzw € §
4. stddcOjd mie .) tocLOBRBE 2 Ctdf dj i oo derididls jScsAizlststy d2v
C 53t dzjeSofpfsioj Isj dz' Mo ts & cMiej cdMsteOydd20l2sctcORET Hdv


http://www1.fips.ru/fips_servl/fips_servlet?DB=EVM&DocNumber=2015662772&TypeFile=html
http://www1.fips.ru/fips_servl/fips_servlet?DB=EVM&DocNumber=2015617212&TypeFile=html
http://www1.fips.ru/fips_servl/fips_servlet?DB=EVM&DocNumber=2015617212&TypeFile=html

78

-ftesmMistcOdzmise J dzdets?2 W ddz' s.eOydd mMJ 2 M
Cts@jtoj delsdets? tsBteOBBSISC d -tofpdnd deQ dztg alz| fladas @
ftodJ dgdz' ~ HOIsydG¢ tse d mMddzlsj L dtctseo Odad
sBJ My j ydo O h j2 tej OdzdL Oyd s ) BsteMS dn
B3y ssHse COC w[ a1 ] d o [C.

31 I LBy dzr | 90tedOdzlsr ftsdzzyj dedw o+
3117 06tk O dL WO2dtsa tOL dzd yder = W 5te d3(
TBd &2Otcdz" j WO2dz'; ) LOGtsdzse € 53
TWO2 dzr W=Dz OI, SSM,

TifslbtsSCsor § MiAMmMdBdud MSEED HOdzdzr | o W istec
T 2Mdsd ud MEdJ4 H O\ JSEGD;W stc B3OS §
frokCser §J WO2MMAVe WstedzOls ]

3.12) atsH o tj Odz! detsd3 9 to jrdgjndzds s MdydEtoEBIGED
1 fdzO l&.-Card

1 fdzO BAR2208

1 §dzO B@24DSI32

1 fdzO BACN10PC|

TrokzCtser" j OkzHgdtkzMmlstes?2 Mise O

Tddelsj e j 2" MmewiLd M cdHEesOCEMIsdU) MEdc
ThlsjoOv bteOdhdaYydw Mmj.2MmMddud M2 ddaht
313f BHj dzdtetso Odzdj O nmtSHAZ = H Odzdz' =

fTdsHj dzdteso Odzedj dL iz yOj 3" » Mde dzOdzso o
TdsH] zdtef g ®GA LIS Y » - O WIS s]] afifridstalc dz i

fd ¢ dzO dzts o
I disH j dzd e s 9 O dzi3jdetsiy B REARED dzf -~ -fotOr fg I s © defn

ftdj Bdz" 2. MdMmlsj d3
Il yOMmls @t figls[dn,. 3dz1l 1 toj HMIs Oo dzj ILGT W@ dzhts 99. 9
dzj o 52 Yyomisqd ¢z ftcj tefdls Qo@Bjtdzl 2 ts BHAAAMT,



79

WO2dse, O o fLOoBOLOKE LBEGE' L OPHDOPE ) ot
dMsj & CtstenddOls.

ﬂ
|EI o [windows7_oz) ;I | THn AoK.ALHH ICJ’IEIEI j OTKPEME Yo aneHHYD Nanky |
== B 0 maﬁnel cno3 I Cotbmrua  CNBO ws SEG | naDaMETDbII D I
[=- DEXTER — CAEM
Iil D WA ehaiina | data_copyzgy
£ res £
£ Crpucrypei —3 Otkpeme SEG-Y ®aiin
M CTOMHME OB MpUEMHKEDE 360
Terywii M erouHueg |1 | 1 BSES0.00; 769376.00; -2625 60
| 3FFID
4| = | % | F Bre dafine
IBce paline [ %7 ] j
[ 3arpysaTh KOOPIHHATE! NPHEMHHECE [~ "CreozHoe Bpema’
CLYD. &
Z MNpHEMHUKOE = £0 ZWetounmka=2Za [ GPS spema IEI 'I
data._copy_COP_D00DD.sgy I zMe L
data_copy_minSMRS5.00_events gy . %
data_time.sqy T D8nacte O6zopa Q} O&nacTe OTpa. it Mogens Cpeakl
flid_1210_raw.say
WCHOAHEIA. £0Y [ Asto [ AsroZ [ &eto [~ Aeto
CEEPTRA 3Oy
CEEpTKaZ. zgy | s
Cagmnyre CeTku no Z |
|Z ofs0pa IEI IEI

fdm. 3.1 J[G dets SEG B0 das® dzdz’ = d L
321 t6jHO Otedls j dz' dzOV 15 ES tOUBOSHS D AdZE m A5 H dz' 7
321. ststote j CIsdtetso C D @ P o3ip deets ¢ s

M Eydbtsd $ddzj BOdui Médr fftcOotC

1 Eyibsd MisOldyiMSdr fsfteOotsC
3221 sC O0dzOdz! dzO" Bt OBSISC:O ot o tcj d3j dzdats:
TS dzj Sdesj e jlsjtesH ddedtetse Odzd j
T¥OL e j footwls' CtdifdjMdsets fdce dzO
TSSBH | d3sH EZdzw ydvw dL SCtsdi3f dzj Cmdese s fd ¢ dzO
Tmjtsto (ofddm@dsects Mdc

I =BtcOBHBEERMEY 35 CtBYftdj Zsdtsets fdc dzO dz
To Hj dzjPdHgisdzdz L 37 Cl@fsdzj dzlsdesects Mmdc
THOd dd] (ohistwdizs? MshlsOs dwe h j 2
Tddels j 6f 5dzv ydw

TRz y j dzd ] dzO0 tsCisdzdzz® Wk dzS yde

T Ei3dzsy j dzd j dzO W;zdzC yde 16t v



80

TMUTEo toj o] dedz’ 7 Jdzls j oo Odzis o

fdstcdzdtetso €O dzO dBOS Md i3z &3

fdstedzdtetso €O MEBd LwWh i3 S dets

TsrRm Wddz Iste

TCOOHWOIsEZtcdz 2 ;srRMm Wddz' Iste

1 SSBA3tsH &z dzv yd v

323.1 sC 0dzOdz dzOv BtcOBISC Q@ o M j CIlstcOdz!
1 3detsy § dzad § dzOB@fbisdass R OtcOCIsj tedMmlisd €
fdstcedzdtetso €O dzO dBOS Md i3z a3

T Whisslsdzsj ¢ o;r Bj dzd o Odzd j €

1S3 § dafn CARdi?@%z0 dapgitstc 5§ s 5 58 6 O (¢H &) O dzd v
TteOMmydl {1 dgjtecjlsdSd © HJOH OL sdzj .
TteOMyjls WOL"T o HJOf OL tsdzj ;

I stetsls WOL T

fodzj M dzedj WOLBoOT A LOHJjtYJC

Tty dz2¢ © yoOfmlsslsdzts L o f Pl d § 5o 52
TSsd3f § dzmMOydw yYyOMmistsisdzls L Ooadmd diis?2 ME st
10 tdhtcPIuBlsOodzj dets tsSHdets dL tsCtsdz L OH Odz
SBOBBISCd OO df Elstm@Ealz o YOMmlsdatsmis d

odHO GBELOBKICH MJdcdOdkss,  cdetdaqQdsj s

fto] SBtcOLBoa.Odzd?2 Akt §
|

Hactpoicn |STAWTA | () | Haxonnerwe | AN | Mogens | Kanvposka | HADT | 3syx [FTP |
& Cracrpannas . T i r
-- KoppenAuoHHan [ ] [10]

BAI::E':E:HBHZ | CKOpOCTE 38YKa [m)c] |31 5.0 ILI _>|

-- CoxpaHenue PezyneTaTta |I'I0|:|or Koppensum [%] |2IJ u _| _'I
| OnopHENA KaHan [Na] j | CikHO IHET j [~ dT Uenm
[Favceo. SRR [ [SEEREIN [Com =const 24 [7
et [z6 | [6M@2 |62 | [ war [14 ~| [Com=var [ 2d [T 34
| Hucno anep [max] |4 [ War I'IE—

tdfm. 3. 2 [{@sO BjO0HOE] "B tcOB IS d ¢ O



81

33. utso 3] MIsdzO"Y BB OBSISC O HOdzdz =

331 yd RSAtcj dzw yqd sdedets?2 BOIsted yr

332t Offyd br 8 Ctotcj dzv ydsdades?2 di3OIstcd y 4
To ydmdzj dzedJ Sttt ddzQls dMmistsyded § © Md 6 dzC
Tty ls MsOldyu MSdr tftcOeas HEzdSIsse
TtOMmMudls OB dzd Is z H dzf RO dgCQ=detsvoW o y d 4 dzls ts o
TfesMmistcOdzMmis o j dzedzOW C OdzdBtotso C.O Odzls j dedzr
333. uso 3] MselAO@®B SISC O o MY jJCIstcOdz dets? tsB
TtOMyUd s yYyomsskde shGRERHHBFE2 L o 2¢O
TtOmMydls yomlstslsdets L Oodmddzr;m Sts4 W W JydJ c
TtOmydls tj OdzdL Oyd?2 .9 syt WesCEkmMmdteso S
3344 jIssyds j 9o:r ydmdzj dad v
TfetsmMisteOdzis e j dzdzO S ¥ ks sBOPdw d W

Toyd eSO VY d O fdetizj dzed W; Odels § dzdz'

Tyd 2Oz s dMY j thd sdzdzs?2 Mt HJ
TfsLdydsddtese Oded §  firidfQ\pfgfcis d20 ta drigj 2d3 j Qidslss) oc
THddzOod3dud My L dydsdaditedsy @ digdejs o dodatily y
14§ tesmis tc Odpfidsjods jdezatzsO W utf K OB sIsC O

1§ tesmis tc O dpfidsjods jdedazsO W utfB g OB tsSIsC O

17 tctsmls tc ©dafipdsjodsjdedetsO W [ BRI OB SISC O

1 5yd eSOy H j diggdeddsd y©  f tefd d il Jo @ dzdzg dzd

T 5yd @LYoO tesisirziz4fy d

7 disH g tizs 0 Qi gefzOf tc O o dfj dzdets s
Tddzls j off sdzv ydw .C Otclsr ¢ dzzs d dz

10 tedfm. 3.3. fHtjHMmMisOodzj dets S dzts L GH Oz
BIsCd MdcedzOdzse fteddzd dedlsj dz' dzs & L OH OY
Md 2 MdB3sdzsC Oyd d BotkCdixs onfOertOE §) ditfcs@n,ls tc © dzfls o
5B dzOHESEOBdS ISt Qtc O dzj Istctseo  j j tOL Bd4lgrded v dzO



82

=
~ W Braowme @@ 95 ‘B
| |5BE50.6424 [56377.8477 | wepuna  [227.193 |27
| |7EE025.75  [FEE745.75 [ eewara  [720 24
|2 |-2894.2366 |[-2444.2366 | rauSuna 450 {15
[war 57 ] [EONER Lo _ 1| -26382
| war Z ] [30.00 2] 1 _+| | FEE4D0E
| P YHELLMA : IEJ'IEIEI ueHTE A [NoTok. ;I
| Tpynna: INi‘I Bce npuetaHued [360] LI
|e:¢ 4o [ 10 o [ &Pd |n_9 [~ Min (GO0
g720 - | ff ==
I CrarvcTuea g == ] T Hakannueate |2 vI
I MuHwa nopora F.—:E
T MNpospasnaa [ HanosweHwde
—CAED / CA03
| crnoa [ &4 4= [ O B H =
[ ChED Oy [1s ¥ Abs =
|9?20 TOYER |CL|MTanou:- 433 mc f0 |I'Ia|:laM. 458 mc
tdfMm. 3.3. [Cdzs LOHOddY §OLOB| stetso

3.4. [ Is 5B t O>fsjj dzdzjiz' tsOE@DE IS C
341 [ lstsBteOy jdzd j ey @dz§ @A d 2

T otcj d3j dzdz" J
T4kt

6 OdzdL Oyd

1 Sstetej dzv yqd sdedzg’ § W bz dzC
 Cstetej dzw yqdtsdedz' j BOIste
{ fis dzts Gdis .0 o3

342{ stsBtcOy j dzd J BMmdatso '
1 Omlstetsa ;] C Otels”

1 WOMlstesor 2 Wdgsor 2 to
M1 oj Cstedz’ ;j C OtelsT

343 [ stsB Oy j dad |
 ®sHjdz' dgr §
T Q@ls j dzdz" |

s WJ wde J
ey jstd

odL zZOd dzF %

d

ydd
dyr’

COtlsT

d Mk dzts €

C s3] tsdzj dals s ¢
sBi jCIsT

1 & § Ote Q¥sldazd yuif O ¢ to @l tc Oo dzj dzdztsfls d

{ o deOydesdgdze § Istej & d



83
T iy lstsyds § ;581 j CIsT
1 odtclszOdz dz'.y S OByt

10 ©dfM.§ 33 .tcj HMlsOodzj d¥ o OtedOdzls’ ISt o

alnocc - e a0 sorams] JREIE
|1 rmee emeen ] Coceme mamvee O e Scanvms v Orpirave . E L L R L e L CES

--® moe =er--e
- W3 A Wl ou-d-FAgRy M

B 1o bttt g
Hynernd

“
|

j i way

= = _rm%:tm« u";"mﬁm:‘mMm-»wu&x VEEE|
Euassse eemegoe) | 3t} | | | Buamse Peemamc) st mein] b W |
tdf. 3.4. 10ttdOd tdfm. 3. 5.ckls@isPid
pRBSHA & toj Odzd pnBSHA & toj Odzq

10 ©@f. @ 3fjHsOs dzjdr@ WsttdkOl' s
WdeC yd2 d Stsis®fdy yd s dzdz

EI NoCurrC - [CnoxHan KoppenaunonHan dyHKuna | e
El rnasroe  Mpuemmmias ] OcHosroe saganme  OikHa  [NaHenn  BUSyanbHLIE KOMOOHEHTE!

O nporpamme ... = |

I ; ; f =)

A R !
[ dM6.sts3g dzv ydsdz § 1t dMme. Fstete] dzv yde

10 w@f.Btej HMilsOo dzj der 9 Oted Odzls T ts s tsog@c O

tcOL iz CRE Mdzlo OO0 dzB9 fed nH MisOo dzj dzes ¢

o ydMmadzj dzd 2 .




500

N
-700
T—) £
1400 700 ] 700 1400
& -
b4
TS
o
o
it
Bonbluasn
Bonra

SO0

H)G0 0 dnlmg d3(

Pag kog W

zoom Level = 14

500

d Yandgxzlsd 3 )Y an digdxs ts H
t dM8. 3 .0tcd Odklff)dzs® Otcls

[Anoc 1l

| rrssoe Mpversian [T]OowsHoe sansme Oa Mawen  Bitsyansteie KonnonenTs! O mporpane ...

-0l

[ v Braguime ﬁ &
Bl ) e e e
[V [Feeen 275 | [7eec0nars) [emeora [f20 | [22 g
HEE Ty

[war 3 ] |3uuu [« o| [ #8392

]
[warZ[] [3000  [] mEEnlET

i
=F

=)

[Puusa: [C03 e ¢ Moror, =l
[ Tryana: [N Bo npuemmaca [360] |
[of 4010 o» Taruis Wi [eio

3720 o [ § & =

[~ Cremcrika [§ 4 [ 0 [ Hacanmears |2 =

ﬁ [ = Cpeanes MC3 — MaxcumyuMC3 @ Cofemns |
g, ‘, . IR 1 3 0
() 3 s )
& 2 2 2 0
18 3 4 0
= 16 4 23 Bpws 0 O a i
14 . . 5 05 Cosr 400 =
12 6 22 Bpws 0 O
1 7 21 Bpwee 0 (D fea Haiima
038 8 13 Bpws 0 0
06 | fe0 Yo
o 04 e H
= 02 o D a MepemecTuTs H
=] 0 T |BspeE ¥ 200 56 100
x 000000 00:00:30 000100 000130 000200  00:02:30 v @ 0 I &% .0 D@™ = @ E X
|no1491: FFID 6 [3872] [o0-01-0100:01:35 0.13] /| |[s5540.95;-2930.60]  [z0om = 0.44 I
[ > cam[m con @ |44 0 w» | [ A H[5 & ®[recer sanemexnonyesonnazent G| [ 2[5
[01.01.2000 0:00:00 [Pos =9199 (18398 M. ) [1642 (224438 ms [ 1061 ms /31ms) [0 ] |

{dm9. JSdes M bssyde = o' ydmdzj dac



85
Il 7" 9aBHT dOB J

1.¢1 0Cjls tBtcOBBESCEdMEpBOREBMIsdy] S d-
clfuadiwme] My jmda sy dzsMie] cofHtEOBd 0B S
ddetv stedBOydd b diye HBeao danky ] dl fRsse
tc § Oldzdsis fn dzts o dzr | W Iz dz$ tytd tsqz0nidz tdiZ] jsB ~ SH d O3
e N j ded W AstsaeiinEW d L d ug M &: udmay
- Yyomilstv gz dzdzs?2 BtcOBBISCd dBdetec st O0dz0 d&z
MfJSltcOdz! dzr 2 d Ctttej dzw ydtsdadzr 2 0OdzOdzd L
-syj S d fOoOdzj steseo f jtoj HOIBYdets?2 =~ Ot O
tOMmMf tetsMisteOdzj dzd W ) 2 fpdgti QectzCh§ Idzdiyds ffoald digs af
Istsdz ydnodzj] dBBOdzr 7 di Sdig e fiple js2H dzts2 h j dz2 W s o

syd dz d CtsteH d dzOls ftod J d3dz’ n 1 dzj
Md2MBsOCEmisdyd @20d ~B @Dk jetkdz] cdztse s -
HOdz! desd3j tedetse s diB3j ssHtse L dydsddictse O
dzd dzj 2 dzs? d dzj dzd dzj 2 dzs? O dzG i B 6"

-syj S d IsjSEhdas CtBtHddzOIS dmils syda
fsLdydsddtess Odzdw) M dMftsd Lo Oded § d3 |
tejdaf L Oydd WwlzdzC ydd i disdidsdidl taftdeots@ dacizdzts 2
Of jelskzter ;

-fesmMistcOdzmise j dzdets?2 W ddzt steOydd md 2 M
Ctsejtoj dgsdets? tsBtocOBSISC d -tefPdnd deQ dztg alzj fladas @
ftodJ dgdz' ~ HOIYydeS tso d Mddzlsj L dtcts g Odzd
sBj M j ydo O h j2 tcj OdzdL Oyd s ) BsteMS dn
BBy ssHsB9 COC wf[a ] d & [C.

2 . 1 O dh O d3r 2 fOCjls f tets6 tc Od3A3 S5
CdHEBOS EMIsdyd MS d = Md e dz0 dzts o (cl fuady oc¢
dZzOB stesd3 fftesyj HEZtG MO, d toddaf fiplastedgOud]c
o tod d3J dzdzats 2 YOofMmistsis dzts 2 d f etsmistc OdzMmlis o
tcj OdzdL Oyds LOMdh O] diisets MM O d@stem t



86

] Z04.0C MY Jtedd3j dzlsOdz! dzr | dMmMmdzj HisO
41. [lstcOB tsly Gz dfsd dfdy d s dzd fets g Pdpdzts 2 i d fls
Mtsc dzOMs 9 O dzdztisB tehiprs tSilpt€ jdH w220 ts tc d30 L
4111t Jydsdedtetseo Oded j Hldj dzdets?2 iy

t OmMmdsslstej dzder | © cEdzOoj 2 B lstorzr s
ftesyd mMMmJ ~ Yofmilsj 2
CdHtesOSC EMisd yj MEhoejtd jCdajdyt dfjSHipCs H dzts? B My

[ Mdeseo 2 f sHoO SHdats?2 Y O fiyiifff tc 1€ szl padede'mO |
CdHtesOS EMisdyd MSd4 Bdzs 6 514 dzj d34 dzls dzr § 00
Bjtejotsor &3 fsmMistsdz ydWtesots?2 C OB dz' daets?2 ¢

I Coudmisej dMmistsydedsSyg dzdeds dgf te Odiaf)ts o J
fsdztsy j dedw Htodj dgder = 1 dzj d3gj dzlstse 1 Isdm HTES
toj M jdfpd tiscz'Otfzflp) o B3OSy MEd2 dL dzzyOlsj dz!

RL Ozz YyJ ddfOdzd B tetso syde” ~ s finahejdaPsiatsday wdzts fi
sftcj HJ dzj dgdz" -, dzOf j toj H L OH® tzdzC RByO(ds 5y
¢ ts TamO Is o ¢ dzg yow GjBetOWdui MESdJ CstsH
dmstsydzd O o dsd3d dzls dL dzzyg ded W .

1 OHOdzd ] SttstcHddzOls Istsyges fig@C dhiy jsdede'c
Ylstse sBj Mt j ydls: Sflsd d30dz dgtisjyu s dd ~ L tdg
Bd ded B L Oydd Yscte] " dztsfylsyld tsifiadafs ? tc § 'OH @A
COzdBtelzj d3r = Odzls j dzdz, Is. J . 5B 4 MY p3udedzd W
sBEzMdztse dzj dzdzs s MdMmilsj &3 dz0e d ¢ Oy d tsdzdz" ~

4ltg;q’ fsHEeBIss9C ] HOddBdses ©GOLHJ O HdMMjlsOydd dMmf sdz Lt
Oo stsdedsgzlzs ddzd o MmMtsOoelststeMmilse j, o ChpdsysHel d2d d Mg jdo? fifdztsh 18 jistfo
swoygMzso dz" | tojL Ezdz IsOIsr, ftsdzsyjddY d o atsHT
l.ssdzdc O] 9 esfizdc Oj o . 0. 14 SBlsster j st j dzdzsised o 51
oCEMmMsdud MSdas d MJ2AMBsOCEMIsd ud ) Sq el ¢ BEIB-dOIG s-82d3 = md
2.5 5dzdcOjpsd®0Oj g ®OMMsOdzso ¢ j HOLyd<tse o rhdfffdsdiddsits oo
AU JRITRjHjOd dzsc s dQipk@dediiofipngjcimdese 5 yj dzlstc® B Stesd
eBtstedzd ¢ toj W jtcOltse 1 RIG@O7G1. wjtedw RS .

3. ssdzdc O os suzdc.0jp HUBwwdydtsddtess Odd O wiHis B O defipl g pdaizE
yomlsi?2 d dL dzzyOljidv o fttyd mMmy MddlsiL dtese Odzdw dL dzlz
vdLdmr HIK] ZOmERMOG S H dds P 7 diaPDigjuigdists 2§ th)des j tdzffdey ded] Mizte s
t siid2Mtsets M jd WO: ¢t6CIsd-2028). . 00 fitddd3 2O2EEsASE4 A [ [ 1 ¢
4. Avrorin A.D., Avrorin A.V., Belolaptikov I.A., Kebkal K.G., Kebkal O.G., Koligaev S.O. BaikaltGVD
collaboration A positioningsystemfor Baika-GVD, 36thInternationalCosmicRay ConferenclCRC2019),2019,
Madison,WI, U.S.A.


https://istina.msu.ru/workers/5391271/
https://istina.msu.ru/workers/5391342/
https://istina.msu.ru/workers/9148870/
https://istina.msu.ru/workers/1416007/
https://istina.msu.ru/workers/9149724/
https://istina.msu.ru/workers/91650675/
https://istina.msu.ru/workers/413888787/
https://istina.msu.ru/workers/413888787/
https://istina.msu.ru/conferences/presentations/264636389/
https://istina.msu.ru/conferences/238300414/
https://istina.msu.ru/conferences/238300414/

87

10 tdff.tcjémlsOo dzj dzs tOMY sdztsy j dzd j o
dMmf sdz L 2j & 7 H dzw f totsfls tc O dan lsim j dzd
ftiojH sdzsy dIsj dz¢ des 2@ tsH @O | P dgdzs.dg 3¢ nfisls d

[dzv cOBfMtsdz sdzts?2 S PzdB g 6§ & ¢ d Otz
fMdfmisj B&i SttteHddzOl thkzh jMise dzv zOM! tYj
Ldzd B dzlstso o0zl tp Ypdemis § d3d ¢ H)sdefp ff a2 jsdy ©
HOdz! dzts BfedpjddstsH 5L d yd s dzd tgtavo dzdyvy j dz$ d mts
CodW e ztcOydd Odalsj dzdz’ tsyj dzed o Odzd ! tsls dat
M dmf sdz' L 59 OdadQday dm=slpjdasifHsdas di3j StsHO ff sL

—
|--210 000 10000 m
130 000 140 000 000 50 000 00 180 000 190 000

tdiml 4sdldeEPiedud ¢ dL dzizyj ddv .

1 0 digkz dzC2p9 #ftcj HiIls O dzj dz o tod d34 dzdz" |
qsf zdzt Mdese s dMlssyded $ O L zzyg dedv  dzO
Yyo jIssds or" HJjdzj &2ZO 8B dzOMmIs! dmtf sdz2 Bz j O3
ftoj HMisOodedlztlzry BCOBS@®Cd MdedzOdzse, MY jCIs
&zO tefgdn. 4.

10 tdm.tcOMd2 alz Yo jIstsdz o7 HJ dzj @ | 16O
BOSC M BOMz! detsets kZttsodgw dJL dzzyd dedw  dzj 9 O3
Ctstetej dzw ydtsdzdz" =« WkdzC yd2 d yd dzf d O tiggzezd
Ctstotej dzv yd sdzdz” | WiEdzC ydd dBEIstecdusdstc fipy a
ftoj HMisOo dzj dz@ dzO tedm. 4. 3.




88

B )
tdm2.  4.6] &3 dedz’ J( @) Bdiztdpr O dzde( &) dn'f g € s%ed

f)d ¢ dzO ezfs o

[ sB o dH dzsfls! Ctete] dzv yqdsdedes? kOt
yjdzstej Odglsj dzdzr ftedj BdzdSd tOMY sdzsy j dzf
slIs Hiclzc O.

s A A oo e Mk s @ PesyneTaT Koppenausonnod Marpausl

Q) B )
tdfm. 4.3. sttetej dzv ydtsdedz" § Wbkdydd (C

] SOoyifle] Gfttdscs dhnisd LkjkhnYy Nej
Cobttesets d ftejH L@ itsdvs dats 2f EDeggERdgs o S
edMafBjHMisOo dzj dz¥ WwOcdj delst dhkjteOoydsd
OBfMtsdzt Isdz' 7 CtststeH d dzOls s stedzsets ff tod j dgdzac



89

Q) B )
[ BdzOMmIs 100100 [ BdZOMIs! 10~10 ¢
t dMmdt jALzdz PP B Mads dzs Isdz" = CsteH d dzOIls 5t

10 tdhiftcjHmisOo dzj d&z0 Htcj Ho OtcdIsj dz' dzOW
ted hdlsSCd, (odzzyd ddoOvy M dmfsd' L s O0ddJ &3
FCOLOdzgdztsdz HJ O OL sdzj yYOMmilstsis.

{ M5t j4.bdz kOl ©OMYjlsO sldshndlj d

sifjtefts fodzugddsLa@rs e Otedlsj d
fsLdydsddetsd Pdadz" ~ 1 dzj d3idsisls|Eias  Jf deldsgdgigzizC fiy
fOLO®) steso § jtojHOBYds?2 - OwOS IS joidfyfrisi ¢
(sl fmolbttdl! fsyjHkzel §6Ldydsda



90

412456 ZOMso Odedj Mts Mtej His2 ftod 5L d-
fnd s dsr

t OLHjdzjdzgd ] destcdzOdzi dz' » otsdzdz L O Myl ls
sfizh jMlsodzw jlsiqfw ot otcj d3j dedets?2 B dZOMlis
SlsHjdzt dz" » destedzOdz! dz" = o tsdzdz dzO ff ted j d3dz
YyofMmlsslsdzsets Mf Jj CIstcO® Md e dzO dz@tc @ d3tflzlz Yiz! M tizts ¢
Hdzw teOLHjd ddy dstedOdz' dzf = o tdzdz d { tsdzl
dn ctbkffsorns MCtstsMhisj?2 HoMlsOlydsts dzO
d BHdsets ftodj idzd ¢ O.

ltgjHMisOoadd OCkMmisdyujMStsj fdj € OXH
JBf L zsMdBEs Y dkdS O MdcdkOdk0 o odHj Mkdd

Plr.t)=& A, @l j(ut - ag,r St r/v,) @l ) (4.1)

[edB O h OV Sf)dedddgd de@® MistcOdzv j smw ) veE ozt
Gt BOd df & o tdde [ Isdd yd jv. dets 3O il €0 o
ftedosHdls ¢ ktsdkz, ykts scdsOshow dd&fkd
fts tOLddyd i3 BSHOBR HtsAatsHI HEt IsySd
otjdijded d ftod bkfdsedd ®&Odkshlsd Hddl
dfd MO ddd HeMsOksydamT 0Y I s & fiydets o dizts f
dste3EOdz! dzr = otdzdz 5 otcj dzgi dZOdZ o O L fHtg i) t=kz
GsttdBOd df & eotdd LO fujls ©OL&dydw dr
sMkh j Mise dzj dats 9 ftosfistc Odzils o j dzdzts 2 w
f ot fls o O defdsLon] qisiEs? OjiFs j Bzt 2 Mt jMlsj Mise

Lo (sHEEkBoC ] HOMEEEE ©OLHj &O HdMMmjekoydd JdMmfsd Lt
Oo ls sdedsaglzs ddzd o MsOolkshmisej, o Cwlsskr R, MNocdkOfds I s
stwoygMzso dz" | tojL Ezdz IsOIsr, ftsdzsyjddY d 9" atsHT

1. ¢MsORtsa O 1.1, [ tBtewdhEgd&ddO],o ,secERias®d] o . H.,¢.[] s5BS50 | .
cutfiMse Byjdld cjsdsedyj Mis?2 MbtekzClskter o jterndedrn Mdztsj o
2. s sdzdcOj,ssdzd §Ojo [.¢., ¢clweOClsdujmits] ftoddjdej dadj o tsd
ciidLdyuj MEs?2 d&tsH juadlz v 'Otelj Xayfj poPH Hx@E O©F tatf Y j (ipQks Azps s dat
cfsteMSdj dmidj Htso CMaEgsed2{0 2 dsfPL 20D200dE. |
3.stsdkzdcOj,stsdzdEOjo [. 0., ¢l Sttt j §8OSdUuijMSdj tjlLk
1 jCjdefifO dmfdzj Hseo Oded d dedL S sYyOMmstslsdy & cdHtesOSC EZMisdyy MS
XVII[ Y HEZdzOtetsH ddsj?r diaPlgjufifiiss? CtsdaW jtoj deydd cubotej d3j dede’ j 3
8¢ jOdsdsecdyuj MSdn dRPRjIHse dsdXe O, L0 16 .



91

dmS kMmMmise j dedats?2  ( MddzlsjL dtetse Odzdats2) of j
qRf zdz fMdzr 2 (ddzd ksdOd d& 2) Mmdcdod
9 jChts® CtifjdnNoydd BEZHjlk MtHjtey Ols!
My d ShgtsH j ey O 2 [ KBOCMdBzBss, Mistise |
o 5 dzdzO d3. Lictso dzd BOCHdBzdse Mlse jlsMmlise
st dBOd d 7 otsdd o HBjfmksji ©OM§sdsyjoc
ZOf tOodij @GYMwls s Misd Lkzjdsecs & ]
o s o s¢ 5 kyd iy j ds, Oy cOo dzj dzdJ dzd ©H
By jl dzj Mo f OH OIS ) dzOf tcO ofdrjdEEk s Isisd
L dzO dzd | CststeHd dzgOIls  IstsySd dL dzizyj dedw d
CtststoH d dzgOIls  Odzls j dzdz d 44 ¢ tdaW ddelrftsQ g diz
COkdB e S d, s dmOdzdzr &3 o' hj) HOJIs
OLdBEIsOdz! dzts G s dy ddgyf tc @ &tz js dgdzy € dL dzz yJ dzd
cOMMse dzOMs o O dfdits dfiif. oSS Wdts dzdztso T = yd MmJd
Pn=k4+— (4.2)

I jLbkd O] dlsjtcQydB dap@s iyl bejslsfj s
syJj dzts € o sdzdzetso ' - ydmyj dz destcdz©dz' dz' n )
HfOGCtOBBO dzOf teOo dzj dzdzsflsd fts¢ ZOMB o O dzd
fisOdetso d Is v ( fisdrfiptissovd2isiEds iIOT O Bids 2 O 3 dzd Is
W HO HESY sddzgthj ipstzsd O ds?2 ¢ S Ediisdzonts
SftejhHddvjbhv uydiNEsEHBOY] ISOdd2 dL

[ Mdzts o dzjsP j fifls[tOe tc O dzd3” zO f tc O 9o dzj,dsdl®m Is
dilstsydd ¢ OnafteszDjd?, | cjhv s fijdzjdd@mvds 2 O
dMisd Lkjd 7 dstdOd d & ot dd

| BteBOdz dzF j otdzdy o S &OMMduj MStsd M
Eidzso dd 0b@p/@®R,>3(5¢H] T L) S ydw O dzls § dzdz
dL dzz yjutlzg @ lstc deste 3Oz dzr ° otsdzdz Sftej Hj d
cdzke ddzs?2 bkilsOdaso $d dL dzyOlsjdv d f§tdj
SBEOLEBd, o tjLbkd O] MfjChktOd dscts



92

Azt j) fteshistOdzfise j dzdzts 2  toj Ocdzd L OGd
Codi3tf sdzj dzls otcj d3gj dede" = toj OdzdL Oyd2 Hted] di
e OO dL dkyj ddw, Wsttddtkzjlshw Mg jcl

Clstster 2 HOMj | ) osdigEdr: ol QOEsisis digs

5 Q0 =2 (4.3)

] CoyjMmej ftodj dsdzs?  Odzls j dzdz dMf &
fosmisttOdhlse j dzdzs?2 S Odzd B totsp &l F da® Sdgts@ W |
kfls Odzts o S q125Qzls | dRABE ) H M Db @ WPusj L Zdz s O
dlsj tOyd cdedzs? § fdglisdyg Btz @Yy v Ogzlirj dedzi @O o
COMY sdsy j dzdv §dzj o BOdUi MS et dflstsyda
wOMmfls v dzd 21165 & (s dzOodcOy( s dady
HOdzdets?2 IstsySd dLdzzyj dzdwyw dOdddzizyh ddz B
BjGkhj2 otsdds , S8 j MY jjud se@pdesjodgy  de@
GsttBOd df & 2 otdd o fshscOdflss, ¢t
fosWodVsh jdkkmw o ftsyjmMni §ishlsitcOds
M sd L so Odzed j o5 Odzlsj dadzts?2 tejh jIsC (.

A

EALEETRTER]

S

T

{ M6y jAscBj stedw Odzls j dzdats? tejh jIs¢
10 tfdd).84.cj HiNlsOo dzj dz¥ HOMY jteidsdedzs j =
d WOoLsots2 MmCswsmlsd, f§odkbyjdd j o tj




93

d B zdz' Mdetsa s d mls ARG B ddD fgsizizs af 6] d3 a3,
ftodj dgdzse s + dzj dzd dzs © Odzls j dzdz d JeB2 ftot
Of jtelsktej Odzlsj dedz .

1 jdzr j Ibsyf dmnsxdls ogidldis edz.s s H MY j emd 5dz
ctoczff sora MEBtotsMmisj 2 Istej » dzSted3Odzr dz' A
1jSitdmoO.

14 dzr B bsyYSORf slsaBi ugda. 4 MY J eddi dals
WOLtse" n MOCsttsMis) dr ( EOESEHY 3O ozz di3 L dzO L
ZOf tt O dzj dzdztsmisd ) , o dzj f toj tor o dg' d3d dzo
tcOMmMYf sdzOG O Isfyw slsd3d ud dz' Yyofmlssisdz § L C
destc 3O dz! dz" » o tsdzdz, WOMMUdIsOdzdz §j 5 BSHJ
{uyd dz¢d ¢ OOl steclsts d3 d3iftr o0 6z te o dzd v :

-G dzzB d d2O0 stew 1 =125 d3;

- stesMmis! ,91 &g dak/j] u

-1 dzts Is dzts ) Is™,=2.%. tc [z dzls O

t diyrd.my J temd tsdz t digr4.my J emd tsda
TOEOCjedMsdCO ¢t ROLOCIjedmlsdc O W

¢ dzOdzd L HdMY jtemMdBdzdz" = SCtedor n (tdm. 4.
stcj - BcsHBo e wOMY totsMmistc Odzgj dzd W ) 9 ts dzdz
ftod o3 flecaet-1 3) fycq(22€ 3) | Y.

1 O twdfife dnflsOo dzj dz¥ HOMY jteMdsdzdzr j ¢ OtsC



94
d WOLsos2 MCstsmisd, §odzyjdd j o tojLt
i3 zdz Mdzsets f)lsZsbdddg © dzO ¢ dzlz B (f dzj

1955

et e

~ 4 L

0 0
tdfm. 4.9 r1dMmfjtemdtsdzder j] R OtcOCIsj
WOLBots?2 (B) MEttetsfmisd

1 HdMY §j ed sdade” = ~Ss0QAdagdt@dsh sedFHORE s is fr
BsHT ftod wodssdE fedmklsfisoadd yjlsojtlts:
stejls! j2 dsHT o MdedOdj, dhssyddS dL d
50d5, Bl WhdjlMmw Isjd GeMissYIs] d Mise t
e flse j dzdp®v IsWelf dg8 1y 2 RBsH' G jtej DsHdl Yt

"0 gy Vs

0 80 60 40 -2 0 20 4 60 80 100

t dMOsEmMIse jdade' § WhlkdeCydd d3sHj d



95

JHdzso toj d3j dzdzts  Mdzj Hizj Is slsdzj Isdls: ¢
slsfzlsmlsokzes h j2 5 Ists?2 xj Htedyuyddzj §ted

10 tdihftchn s Oo dzj-bpS uOEfipldsdestds t©OL tej L
tjLizdz sOIsj ftetsiistcOdzMmise j dedets?2 W d dz' Istc O
d i3 dedzs, Mmtse Mise j detles fifd 9] xedyts od Liplidzng@ds j dzw .
MdedzOdz HdMStej lsdzs? f=tpROplsPo dzitsB fB o j dzde'
SHEzs L dzOydets dztsy dlsfw  dzO t6Odzj § 1§ tsdzizyj dedzlz
cOfydlsOdzdzzs 5 &BsHjdzd) HIMY j temd s dedzz s
M ctetsfisl 6 2 @&dg/ ).

10 yOfistslsj HOdzdzs?2 HIMCtejlsdats?2 Msfls
BB H T (Stedlsdyj MOV YOmizskOsdsE jsis! g2h j
Eydlsr a0vw, ybts dhissyddS " EzdhsdL dizyj dzdv
GdzzB ddzj 6RtEWHR,C Ost 5ftcj o Odztetso Odedj o lsBts

T
L]
.....
] Seagg
- hLLFN.
g

{dMidd My j ehdsddzs 2 OdzOdzd L dzj § t
1 Odzdydd uOMmlistsls dpgs2s teus@dsdfm diedsiy ldets s te O d
Mkh jMmlse j dzdzs B3z L Olsw e do Odeds ot o tej d3j dzd
O dzls j dzdz" 120 § d f420.) .4 . [ HA&OC s 99 jHJded j
MeflsOodvs hdj MdcdzOdss &O f(todj dd & !
©OMY st Odszd™d dyy ffjsijdgicHsd ot otej d3j d
¢ fkh jMmise j dzdzsdBlz fy Olsd¥é (¢ dz@akts odl2e 14is &5



96

dOf OL s5dz1 4O lyts|

s Sosdif Jd 1 sfydzj

I g d34 dzdz" J

N A A
B Nv\/\/\mw_
e AN
w-—wwm\f\/\/\/\/\/\_
e AV VAVAVAWENE s
Y FAVAYAVAV - .
A~AVANAN
A ""/w/\N NAAVAY
AR A A

e AR A
BT TTAVAVAE
! fm,/\ A

e AARANAA L

A AV, (\/\/\ VAV

e AR,
oy

VAAAA e —

mv v’\ AOVAVAVEE
WA \]\/’\’\/’\/’v\._—_—_—

PR /‘/'V\/V\ NS

AN v\
A /\/ [AVAY

dOf OL 5dz1 30|

s Sy d 1 tsfydzg

tdm2déy @lsqdJ

R sdz' L s9 Odzd j

fsLotdMipl] Mise | dadats
@B Missf sdzsy  ddv o
OB Mtsdzs Isdz =

[ B d&zOMls!
[ d413t J L k2 dz' IsDdsls jftg @ figts ¢ dzOMmts o O dzdz

100~100

[ Of OL tsdz -3ydd fiylsus
s Ssiyfd
tc J GdZdL Ooydd

Mrm A A A AAN ANASAS At it

s AN s
s AT APt
e AN AN AP A
e VA YA A
e AI\\“‘gé,'Aviwﬂvv\"vv\"M'\.W‘f\‘J\'\l‘aV\/W‘J\Mw»w-—-—--u

e ot AV ANMNAN o
e A AR s
e i NS MAMANAR A At
e s AN st
e A AMAANANAN A A
== «n\wl PN R IR VEVN e m——"
A AN AN IANARAAAN Ao
s M\w\ AN ANAAR A e
e AT MM N AN s
s s AR AN AN A
et A AT AAAAN At
AN AR
e AR NN A
AN A A
st A AU AN s
e AR A
e N AR e e
e o AL AN A s
e A A AR AV AN A A
nmo s AP ANt it
A AL VAot
st AR AAA AN AR st

[  Of OL tsdz -3ydd fylsus
s Ssdifd
fd ¢ dzO dzO
ftesyj Hizter

ftodj BdAS §f j toj H Ols ts Yy dzts 2

ML dIs:

ftosmistcOdzmis o j
CttteH d dzOls

[ B dzOMls

1 s fi) dzj

) ts ) dzj

dz® ts G s s
~nOOCIsjtcedMmisd ¢ ts2
tsB dzOfls

M is ¢
Ylsts 37 tte.=ih. 4 4d dzc

10~10



97

[ Bd&ZzOMIss 1002100 [BdZOMIS! 10R10 ¢
tdim. (4.0 4z s O ldjlsidsm@spds] ( Msc dzOMmt
s By J dhoydw Hd MY jusGnfgidts t finls ts@dsndad 1
fsorh jdagde MmMicjHdzgjets kRZtesoeodaw Cttetej dzv ydd
O dzls j dzdz" . o HJdAROL tgdg YPMskl (bts 0. 9
Hd Of OL sdzj -3Q90Migtmyls ( st ftosH ] BB dhisted tots:

[JOfOL Gdzl RO G [ Of OL & dz -3ydd fylsus

r s Soditf § 1 sfmdzy |1 & SBYJ ] sfmdzj

Ststetej dzv ydesdedz" § dBOIStedyr

monnoii Marpa

O] B / ) | G
t M5Usd" h jdadj Lktotse dav f totsfls tc O dal
1 sorh jdedj kZteseodw Ctstetoj dzvydd Mde dzO
Istsydztsfis d syd dets ¢ slsdesdIlsj dz' dzr = otcj d3
C OdzO dzO di3( . Clsts, o Mottt yjtijH!', ftdots

slsdgsfdlsj dz d 7 CtotoHdi@ENY . cd,j kéz F L dzj




98

RN
e cxsr

8
N o -nkﬂl/
g 10 f:_%f‘ﬁmm%« Y
5

2 &
[--174 200 %t‘

QVV

—_—
200 m
165 000 165 500 a0 000

t d M16. r4N.A ts HidaD Yds ¢ (2 Gz d ¢ i oizlsfj dzdz’

10 tdfMm. dddddi 6 yo jijstsdz Htcj HMIsOo dzj dzO ¢
i tsdzlz yJ dzdzOw fts twjLikzdz OO f jtco 52 d
CtotstcHd dzOIs ftod j dgder = 1 dzj d3j delstse B jL EZyjl
dd  fodzzyjddv), TudlsEs w5 OYe FOEBdgY d cOdzls §
dmMf sdz' L so Odad j B3 f sdzz yj dedets?2 BtsH j dzd Ttej +

stedlsjtedjdz SOyjmsea O f(tosMmisteOdzMmliso j dzdzts
Bsyjls wWodwis! qw Cst WWdydj dagls Efmddzj dad w
Wistcdsd totso Odad W Hd OG tc O dzdz’ dz0 tf uedd® figlty ! dzdzts fig |
zOf tc ©o dzjfidad Y dzdz2® oL dzlz yJ dzd v .

1 O tw4lin. § o HMlis Ofetal g t6 O dpfiddsoC jdedpigzls | diafa

fdcdzdm 2 dhissydedSse dLdzyj ddw,  dzOR
]t ydets s (scOo j toL dats &) slsdetsfdls j dz
Meslse jlsMlse j dadets, TOEOCIkjedLEs N dj € O

slsdgsfdlsj dz d &7 CttteHddOls §todj dgde & 1 dzj ¢



99

[=-150 000

-----------------------------

[=-130 000

10000 M —omon
140 000 150 000 180 000 170 00 180 000 1410 15 00 180 000 170 0m 18 00 130 000

Yron MCTUHHWI = 270.3°

Yron no annapatHoi = 270.5°
_so/| Yronno OH = 270.0° 0
Morpewnocts = 0.342°
I| Makcumym B JIH = 176 604 o

Yron ucTuRHbG = 182.3°
Yron no annapartHoi = 182.5"
Yronno IH = 181.5*
Morpewnocte = 0.803°
MakcuMym g [IH = 176.381

Wupuna IH = 30.5°

Bokosoi min = 20.5°/ 41.4%
Bokosoi max = 23.0° } 41.7%
Koadg. K = 5.698

| WupuHa IH = 4.5}
|| bokoeoii min =4

Bokogoit max = J{I*
0| Koag. K=17737

] 1 1 1 1 1 1 l 1 1 1 =
3 0 30 W& W s a0 A 50 @ 0 4 @ m B0 M0 om0 #0050

[o[ft;l?.ltslsfnls|tGOdzfr]lsaszdsz sLsc;dzq'gq
] SGtejh desfls! yjdeSd k¢ dse sc'w &OJ3EDs
Ci WWdydj dals &z f)dndsjidsdoe o Gxizls jsdiafy’'y 176 o
ylsts ftod dOdzdydd 180 ftodjBzdStses o O
BOSC fd BOdz' dets Hisfisdy d BsBEz L &zOYj dzd & .
413.[yj @M Odz dzsfisd o H MY j tefyd tsdzdats
{Hddd dL i) 4ff fts A Is atz] Gedzts f to d d3d dzj dad 2
nOwOCIs] O dag O] tc flSEBD dzO Wo dzw j sfw  f tod C
syj dz€ d tc Qi Is 8 Eaffad & ud g ez yd s j dz dzs  f s
OdzO dzd L O -sy®jindsjtsdeddztsn f @ i Gatsfipdsdsds® dzO
lted HMsOsyd = [ toipsdZiss g dd zQdie 0.
f dzj © BBOIs d UsiHMEdAdds sfdn  dH dotiuij elgfots dedz” 2 O dzO oz



100

M stetsdpjs d Istej Blzjls dzj sBrBBHdsMIsd dmif 5d
ZOS s ddPdatdy dzdzts2d ) 6§ Mo jf ldsSdzdz Bsyjls BT s
dmMf sdz! L so Odzdj &3 SH B yYydese s ftod J dZdzse 5 4

1 O tc 18f.204 .M dzj o Pt Is Oo dzj dz' s dzts ¢ t6 O &
fdzj o BOIsdyj MSsets dMmistsydzd ¢ O, dzOR SHWH j
ftedj Bded S O. 1 jdzr 3  E2deS Isdtedsr o3 dzd dzd v d3¢
Ctezf f sos?2 MCtetsMmisd fjtcor 7 Istcjn BsSH, f
dLdziz yd ded v, ~tc O MinyetslOazdds ise dd M d3OIsj BOI
B Ister Clsstets? fsdzkyjdr o tjLbkzd O]

O d2OdzdL HOdzdzr 7 todMmMkzdzise fsCOL" 90]ls
BOIs j 3OIsdyJ M¢ 52 d3ts H j dzd toj Odz' dzr o3 H O d
ftesmMistcOdzmise j dzdz" = BOMh IsOBOR sIs 15 HE 4

10 tIsda x4 tedtntz pgal PIE O ofplf jtal@ adaBic j Q dizfdz Asy
Mdcec dzOdzO 5 tcOfipQ jflgdagH Os A flztz? dz .~lCtc OF fig jj -
Moz yow n dzig § @ dz@ dfle3jj lsiAgats dzO Ists?2 H Odz! detsfyls
EmMlisOdzso dzj dz dMmistswirdl | JiskE g ddf MY sdz' L
f OcOd3j Istets o BsHjdzd M dhftsd Lo Oded j d3
mils Odaste lf g Oxzs@dpydzets?2 Odzls j dzdz zmls ©dats o dz
50Isd S B, HO@EBE" jj] Motlse jlsMisedj 2kcj Odz' dz

- 15:35:1

tdm. Adh§jiemdy cukffses? MEstshisd
L=1466In (H= 1 2 5 &)



1315102 068

1915103 753

- 13:15:14 565

- 131517 061

- 03:40:20 777

- 03:40:21603

-0340:23 273

Sos4026 601

WOQY 433

- 03:40:25 265
yor |
16

- 17:30:10 765

- 17:30:12 013

-17:30:13 261

- 17:30:43 677

-17:30:14 033

- 17:30:14 509
' |
3 16

-13:15:12 063

= 19:15:17 061

- 13:15:18 725

' ' 1 ' | ' ' |
15000 20000 25000 30000 35000 40000 45000 50000

-03:40:21603

' ' | ' ' | ' | ' | |
102 103 10000 15000 20000 25000 30000 35000 40000 45000 50000

' ' ' 1 ' ' ' ' | ' | |
34 102 109 10000 15000 20000 25000 30000 35000 40000 45000 50000

tdm2lr 4 My Yy f sos?2 MEstesMmisd d Byl
L=17200n (H= 1 6 0 )




102
) s dzlz y g dzdz CjLkd lSOIsT fsCOL" o O
fsMmistesj dzdv BOGJ BOYMHGEEHEE2 1 Otcj dy
dzOd B tsdzj j 9 Oy dztsG ) MstcOIsjedyj MS 3
ftoesd3r " dzj dedetse s tsfmetsj dzdw L Of OMmtse kcdzj o
Ltej ddw, teBifmfjudddvndBlyB2sndy ] tdy dat
f cHO SHdzts?2 tsB Mis Odztisg Wnfiisde M A sasty ton OISO 1 i

4144 5¢ ZOMSo OdzdzOY Mts MejHEB2 fsiisto
fd e dzqdme) on dzsfyls dz' & o tsdzdz

1 B9 jton detsisdzr J o ts dzdg’ ) Btsdz' h d dzfmlse
GdWwdLdscd o dzWd Isd®tc! fBEAB] A 5 22d B 94 HJ
CsdzmlstelzCIsdo dz 7 jh j dzd 2 o1 datsfdz 7
OzestedlsdBd ud MECdn tef " fodzdRd ) dedals §s dze3@ny 4§ ts dE
Meslse j Isfamko j dzdzts

[Hd&ZOC B MmEhjfmsokjls t©wH fOSlsdyujme
ftso jtendesMmisdzy j o tsdzdyr Wodzws lshw 1 tizdsfid s jS @
ftsdzj Ladzr ;nd 2 MBI dd Issdp  Ydjfipdrjlz dzO te ts H dats 2
Besdzd sstcddze © | setatstcO® 8 ofMmjtsBi jJ d3dze M j o
[42-45].

JHdddB3 dL OS¢ dn sstddzts ¥ fy o] B Badnt 5 dsv
SoteOdedzs 2 M d88ldzO dzd L Oy d d

] josv EdsMB@cOSIsjtodmisdCd B dzOtLlY j dzo
Is sy dzts iy ls - syd dbd SCotsteHddzOls dMmistsydzed ¢ C
sdets o dzr 3 -Is JsOds LI dd3d ~ OtOCIsjtedMmisd S O
sftejHjdvslsw Mots2Mso Ok fodjL dses M
Mtejilse MBBtc® d tBKOBBISd ddWstedsOydd 1
shdsodgr & fMots2flss (odjLdsds Mdcdodko
nOtcOCIsjtedMmMisdSd, wWodzws Isfpw Ektetse jdz@ d dc
sftejHjdwshd2 tcOL d3gj tor Of jtcskztctsp OlsP 5Is &
mMddzW OL dets? BB OBSISC .



103

1ted | s, ¥ jd&Oljd des dMisd Lo O
COMY esMisteOdzv 6 h 26 fpw  fy  &3d dzd BOdz dz' a3
otSLBEYHjddwY otdzdz dzj yOh ks o dady dzj d3 vy

[HdzOC 5, dJd3j dedats o {2 yoOfisd MY j
HdM jemdw MSsksmisd ©OmMftesmistOdzj dzd™ o
Mde kOO0 o fsyjmmji ©OMYtesmlstOdsj dzd W
qdzs jteo Oz d° ftesMisteOdzmise j dzdzts?2 € stetej dzv

| sffls Odzts oWasjtedidsf j M) d ¢ dzO dzO oL RSy dats
Had MY Jj teind t dzdzm 200 (A TRESE B dzts O OSC s j e Misd S d
oMY tetsfistcOdzaj dad v .

v syjdSd yOmbsskds? LOsdhndksfiisd |
247 S 0O0deOdz' dz" § MJ2MBsctcOd3d3" f tsdzlz yJ dzck
d daxizij tc dzts 2 fnd 2 M d3ts iPlEQ dzy difdtc f S Gl dzj 2 dets 2
Mj2MBsH O ydStse M ddzsjteo Odzsds 2. 5 d3j Ists
fzdSsO oBLBEYHJddY MsMmisOs dzv dzs 6 0 d3. {
fdzCsO otLBEYHJdY 2dL cBtOY j 2O dO t dfm.

boooooooeoy 060w GO T 1

t dM.2 ¥4n. j2B30 tOMMisOdzseo ¢ d HOLydStse d tOM
ltoj d3j dedz" j toj OdzdL Oydd Mdcec dzOdzseo dzO
ftcj HMIsOo dzj A dzOi4 fjffiid IR L Isls e j dzdzats.




LA
00 2047 (2048) Mosuuwia: 1997.000 me. | 7 oom=032768 | 0.007u.. 43951 Mu(B00.00Mw)  Moswuwa: 193.85 M.

tdm.3. 41l 2] d3d dzdz" j tdmédd4 . L2 j CIster .
1 0 tedfdi.C40d20 otej d3j ded (Y5 GeBstedL tsdzls Odzd )
(s ojtlsds Odzd) dstcBZdtetso OdzO 1040 3@ .m4f.
hCOkzO yomkssls (s ettedL sdzls Odzd) sls O
o) GIsdCOdzd) destedzdictso OdzO dzO0 BOSCdyd a3z |z dej
cOBBBYd?2 HJOYf OLtsdz yombssils sIs 6 HB 45

Oosydsd Mmj2mismisOdydd ftoj HMisOs dzw s
Odzls j dedets?2 tjh jIsCd, O Byjd¢ O WOoLters2 f
M4 SlstcOdz! dats 2 Csli3f sdzj dzls ' ) H Of OL tsdzd
BOCMd B LOjydqz dz? Isdtelze M jets SCdzdE O Odlsj
JGB oatsLBEZYHJddW.

rdzv COYHEB2 MPJjClsteOdz! dets?2 € sBY sdzj dzls
Zmd dzy dzd W O dzls j dzdz" |, MY sCkmMdccse Odzdalsids o
Cshststetse & zdshjjdis pwOted Oydd MmE dzs migd ¢ tzO@d® tc

84 |5, (m2 H* w0

AL g ot b,
DAl

GHj MW - CBBY dj ChdoY MfjSktOd EZaes ¢t

ftodj Bdescts | dzj 35 dzls© ug Of j ekt dzO yOfl

NiSCsdzdyj mMlsots ftodj dpee)§ so o Odzlsj dzdzaj |

r-cOH PG st sls IssySdgetsf i aod C &, H

(44)



105

Hwr,o-f jt8j HOlsBYdZOW W EkdSydw MejHr to
ktsySd oL BrEsE jidmdj ids] S O.

l sdzsmM©O yYOfmlstsls or BdteOj Ismw  dzOMmlssdzr €
By des B' s IMisd Lo Ols! ftojHY SdsY j
COMf esMistcOdzj ded™ . | HOdsdesds Mz yOj d MY t

] jtoj HOBsYdzOW W hkdeSydwy o lstsd MmdzkzyC
L Olsdzdh JO)

HwT c,) = ol- jon)]= eXpe'JW—S j
Cw (45)

I ®jLbkd O] dzOR 5 ls fifvs dls ECEIS iR s it
Eid dzj dedw dz@ H@eztzB Is Y HOS B 5Od dzf . 1
HdMY J emd sdadzs?2 Mted HT ZO COYHEB2 YOMml
dmMfsdz' L so Odzedd BHdsEB L dzOyj dedv MC tstotsml
UyOmistsls ftedotsHdl ¢ fMmdadyjdeds St W¥dyd.
dMf sdz 4 51 Oz dzy O zO O dzls j dadz' .

1 0 todSyl 64.82 HMMisOodzj dz@ L Oadmddizsmisd ¢
Odzls j dzdzr tsls MSC stetsmidd a{c;mehﬁjzis{ﬁg{,uteﬁmomlkstsslksacﬂ

tdfr]5$40@2fn(1617 14t 1t dMm6sb.(EE45 | V.
zCOBOBstsMisd (s ctcdisdlsOdzd) ls 0

[OCHdBOd dr 2 Sl ¥Wdydydls Eiddzj dedw
su. =22.9 fisslkejlkilsolkjls\i). HOGBEHGEE da 2
Ci WWgydjdas bfdd ddy, ftd dhfisd Lse



106

f smistsw dedgtieds fryldy * tceOMYf tctsMistc Odzj dad W ) h g
mMsmMs@e dgdz 6. 1 ftod =141 d3/ .

10 t M4 HiNlsOo dzj dz" toj L zdz' IsOIT tOMYJ
O dzls § dzdz |, ZOG dzV Hdgs H | I deMmistcdtelze h d !
MetetsMisd. zC OO yYyOmbtsls (fts etedL tsdzls O
o jtelsd S Odzd) s 100 HE 400CHRE i thEzRdey
LOoadMmddiismisd WOLBots?2 MEttesMmisd ftoj HMIsOe
J COyjmseaj OdOBZdJIsdyjMétsets or Oy j ded W
9" BteOdze Misy f j dedets?2 L O¢ tsda:

C(f) = AQf - f) K+C (4.6)

o)

tiLkd sOIr § sHB Q& o Cotiteduedijglsds o  dz
4. 27 © odHj BJdzs?2 dzd dzd (.

@PEE'—IET YACTOTHO 3AEMCHMON CKOpPOCTH 3BYKA

F=18.2 C=399.2 | | 4

{ §fR7.4 .1 Oodid dssMmls! ¥ OL so 52CF). MS S
) Sdzzyj dedz’ § Bj ssHsdR dZOddBjde hdR S o OH

O dzO dzd Is d U € 15 ¢ A=1R00 O g *Bq vk=-15, Cop=125

dmisd L so OdzdfM' o HOdL dj2hjd ftod tOM:




107

tcOMf esMistcOdzd dzgdw Hdzv JtotsMisteOdzMmlso j dzdats 2
My jSlstess MdedzOdzse dzO (ted J dgdz” = + dzj oz dal

[ dzw syd dz€ L WWJiClsde desfylsd dmYf sdz' L
MEtetsMisd BEHJ B MtcOodzdo Ols! 2 OO Iste
ftcd CilRqtesoaC ] o© ItsySkz dqLdzkzyjdddvw dd Mt
BOltedyr , tOMMUudlsOddets? 5 ofmjd3 ftodj
ftesdLoHWIsSIw o H4§O0fQL tsdzgj YyOfmlssls 6

10 t R8d @AdHftcduMmlsOodzjdz tojL zdz sOIsT
MCOdzdicseo Odzed v C BB EWR] Vi JdhHfsd Lo O
W lzdzC ydd Mg HT L] f shiss®atafifsd 3sy Ot
oMy esMistcOdzj dedv, dL Cwobktte' & fMmdjHEjls,
Me stetsmis d ftcdotsHdls ¢ mMizh j Milse § dzdzts d3lz
OLted "N jddvw d Ydspydjdasi® Sisddzj dzdvw Odzls,
dimyf sdz! LApAezd d1 B/ M His sv=22. Lfverd dMmyt

vz yh jdzdj fGtetsMmistcOdemise j dzdzs?2 dL B JtcOls
Cst WWdydjdzesO Emddzj dzgdw HBsMisdeOjIsmw L (
Mo s2Mise tpdc dg@tgodsdz »  dzj d3j dzlsOr §ted
LOoadMmMddiis?2 fjtejHOIBYds?2 WEkdCydd ¢ OdzO dzC

{ 1881 eismistcOdzMise j & { d M29) &LisMisteOdzlse j d
Odzls j dzdze, =deed141 3/ Odzls j dzdzt, = Mare@(f).
10 i 4Bl ©¥j BMls 0o dzj dz' C st dzv yd

Cttetej v ygdtsdeder | KBOtedyr dhMosudy & fdcd



108

d MdedzOdss f § @R [Jhd chy@dzdas? - OtcOC Is,
tcOMf etsMistcOdzj dzgdv © HJOf OL sdzgj YOMlssls sk

ro

8. (4.7)

Co 2

i .org 4
SNWZ%MVHwﬁmm=SMWWmQJ%;WmQW
¢ G €

S e e

e

B)

{dM.O0s &) dv ydsdeds § W EfdgsuscHdidghgdsg
Ctstetej CsdBso C 52 o (

;|g|5| @PnﬂyanaT KoppenauMoHHoHR MaTp ;|g|5|

|Cpeanee 0.623 | | 4| lcpeanes 0812 | | i

0) B )

t M. ls s dzv ydsdadz | BOkiERmH defpats o
Ctetej CIsdBso C 52 o (



109

gtoj Hdzd 2 Ftctse j dg Cstetej dzv ydd
BB j dahoydd dMms Oy jded?,-L Osding &Kz -
tcOMf tesMistcOdzd dzd W Md e dzOdzts 9, o tsL tots
otsL sy desisd wWOMh qto dedvw f tod J dzdzts2 J et
L dzgjteejIsduyu MEsets fslsjdydodzO d twOL te]

wdzj Hizj Is Slsdzj sdls! Yls s dmf sdz L ts9
nOtcOCIsjtedMmisdS d Me stetsmis d tcOMYf tetsistc O
f sdzlz yj dedats 2 ) dzOff c©o dzj dzd d BJGkhj2
tcOL toj hsOsftesmMisB desils: d fYseor Mdls: Ctst W
Hiczednrn d&zOf tcOo dzj dzd v = .

J Yyomlsdztsmis d , ftod P,6 dzglzO &£ dzsozif G joiiony d
Cst WWdydjdzasO Ekfmddzj dedw Odzls j dzdz (fm 17
Hd OG tc O iZA' dzO0 {f tc O 9 dz)) dzdzts fipsls(ts Is j( dpedifips g4z j3Is
1 WWJjCIlsde detsflisd dmf sdz' L s9 Odad W Hd Mt J te
SHdsttsHdsMIsd EMdazsed?2 oM tctsfipls to @R dsdzy)
fesojHjddY ©OBBIS.

i dmM2ec@&OMtseo Odzdz 2 Mts Micj HS2 JlosMmMiste O
v OC dd3 sBiOL 53, tcjLizdz sOIsT ftctso j
dmmdzj Hse ©Odzd?2 MmModH jIsj dzt Mlsekzsls & yYjdzj fr



110

FnOtcOCIsjtedMmMisdSd MEttetsMmisd tOMf tosfylstc Odzj «
d wOfmhdtej dzdw ddzlsj tco OdzO { tets s tdZDdzPlY g jodkac
O dzls j dzdz' d fMtlse jlsMmise jdedets ftsor h jdgdw
teOLtejhOsh j2 MmMiftshte dsfilsd.
415RMfsdz L s9 Odedj o Bdzdetso SH dats2 ¢
bydlsr e Ow, Yt e jtorndatsMisdz j o tsdzde
ftoedftseo jtorndesflsde 2 Mmdzs?, Is szh dididg dz€ B is vt
oL ded P jelp H P L) fighgits WPy cp sdzdztso sSHdz" d3 6OMY
CdHsOCEMIsdyd MEsets Mmd e dzOdzO.

1l e w L dif tdn Hifldadddgz? Is Ptc df d3 jfvolz isfidfizts o s H dats 2
Hdzw tsyjdeSd d sfdmodedvw § jted HOIsBYdzes?2 A«
fso i @Bdats? o 5dzdz .

[ dzv tsyjdeSd yoOmlstslsdes?2 L Oadmd izgsMmisd
241 CO0dzOdz' dzr j Md 2MdBsc e OB , f sdzlz yj c
BO dzts ¢ dzlz B d dzdzts 2 gdzy j dzj todzets-B ELMj § figdsts mdrd i
COMMsOdsoCj Mj2MBsHOydStss Mj ddsj gy O
Hickesdd 02 sdzj .

t OfMMmsswdedj ls CtcO®2dzj ets HOIYdE O HTS
tcOMMlsOdeso € d d tOMfsdsy jdd fE2zdilsO0 oL

"""J:"'"""""'"’1"‘?"%'"&'E"‘E"’?'%‘;’ﬁ"ﬁ'ﬁ‘ﬁ"ﬁ:ﬂ“lé“ﬁ EREATCAPAERE i ie-c - R
biegn soeas ¥ e R 1

80,00k 0.00°

e i e ]

tdf. 4.33. ufjk0 LOMMsOdsaSd d tLOmf



111

o] d3j dedzr j toj O dzqe@O fciald jfuiside RO detinj o3 dals
ftojHMsOo dzj dz7 &O tdf. 4.34. d tdfm. 4. 35.

—

dZstcdzd totso € 4 destocd3dtotse C 52  dzg(
. te3 M3 dedzr ] toj OdzdL Oydd 102

Q_.Q—.
=)

1 jL destedzsd tets g 4 dzstcdzdtetso C 82 ¢

(M. ¥ BBIsts’ o HJOG§ OL WdzjH jEig 0P HAJEOPK
I fj 6GNsOd d j fsyjHkzter (6 Gyjd

HOLBe 2 MCssflsd o' § sdd ddh' 1§
fesyj HEEOKIdEZY 5 djLbd SO §iojHls




112

t M. (4.L%62 O Oz usjodzSd MS stets

1 ssYyj MM (oHBEGKO §O0LOMK] stess o
HdMf jemdsdzdzgs? R OLOSIsjedmisdSd ¢ tzd s
dzgw =, plds e @My tsMiste Odzj dzd v @ Mif) deis]

O tefistOdzj dzd ¥ ou 2f =z 5Peidsadgatifid®d
= 15 &slsdshls! o 6@k FicREI100 &igls o

[ dzw H O dzdzts 2 BtsH j dzd o sdzdztso sSH O Hd f

COM tofistOdY h j2 MW &sH' fijHNlsOs dzj dzO




113
10 ttdf. 4.38 d .4.39 fojHmsOsdjd to
dilssyddS O dLdzyjddy f dhisd Lse Oded ]
YOMsE @& Md Bs2 & HdN jfifdjs digrsr . 5 QoS

BO.00 M 0.00°

Tl N om

.. 1 e
T bt 10m
i

tdMm.. 48O dZOMBe OdzdzOW f totsMistcOdeMmliso |



114

RN sdz' L tso Odzd-j Oo PHiBtsE detsM S stetsfiyls d tc O fit
fMstslse jIsflsoadd f d&sHjd ds2 HINWYjtehdsd
biistcOdzj ded ¥  dzj SH dzsL dzOydetsmlsd tsyj &z d |
L dzzyj dzdw, fsorh jdds CwiWW¥dydjdadsoO ¢
Zfyddedjv Odzlsj dzde” dzO 25 %.
416.[ Yyj d2C O fOO®Rjlsteses L Olskf Odz
[YjdC O fO0LOdRjlsteseo L OlknOdzdw fec dzO
COdzOdz' dzr = M 2 Mdstsc te © d3d3, f sdzz yd dzdz" = M
d dzy j dzj tc dats 2 fpj 2 i dSsHls O dafytgdf — Bdddj 2 dzfs 2
Mj2MBsHOdgLtseOdsds] 2.5 *Bjlste®. 1 zdzCls
OMmsswddd 1t Bjlsted s fjteotsets fMj2 M
[ dzw dzOn s H j dad W LOSCBdzO L OlskzrE@ded v ,
Ldzj eedd Mde dz@dzO 102040 i @ is 5 Is @) dz Js az'dzw -Is & 0
Yofmistslsde" & § @& @5tsdziy.3 ¥IO f ghHH HBEpedz) dz
e Oted¥ B yj MS s BOMh IsOB j, Eff ikt te@dthis o'
rt Offujls { dzjtecjlsdSd ftetsdL otshi,dczipw o § Oy

E(f):égS(fH) (4.8)

1 O { dAfigsdiznIB " d3d dzddzd W di3d o HMIsOo dzj d
Ef)HdzY cteOdzd ydz' 7 YOMsEBis Bdjdls bSo L2 S tstd
ftotsd L o tsteidffodzided 14 . @CdetslzzS L Olskn Odzd v dzs M § &

E(f,r)=¢&"M® (4.9)

] Sdzlz yj dzdzOW o W HalgCiddm s @ 1©p d fiyd di3ts
LOIsEr Odzdw sls yOMmlilstsist Bf &zO BdzdL €O
9" Oy jdedV dMisdz L so Odzts! EktcOoe dzj dzd |

b(f)=kOF + b, (4.10)

[ OdzdzOV f teWw BOW dJLtsBtoOY j dzO dzO
zd dzd j 2 B HOBGBGSSWOV SOOSs tedilsd:
fjtejHOBYds?2 ROLOSkjtedmisdSd HOIYC



115

80000 1

70000

60000 \
!

50000 T

—

—
—t
—t
—t

0,1

40000 \VZa
\
30000 \\
\""‘X\ 0,01
20000

10000 = S e

= === == =3=3=33= 3= = = =
ITITITITITITITIIIIIITIITIILITILITIITI

0 5 10 15 20 25 30 35 40 45 501 (0,001

t 04 Oo d MdEEBMIs { d il Oe d M dldgEdrl.

0,14

0,12 /
0,1 /

0,08 - /

'\7, y = 0,0018x + 0,0393 RZ =1
0,06 /

o 10 20 30 40 50 60

t  ip2d0myy Isdz j b, 1= G208, k d42(00185

] coyjfmlsej OffEttypEddersdg o 8OO cdi{.
Colsttes? Wodwjlsfyw fsdizyj ddow §w Eow.

b (f)=(f - f,)? +DF2 th+ b (411)

¢cnjfo -t6jL czOEZMdzOY YOMisssO fj2MdsH OyYdS O;
Df -h dtod dz0 o L ts5dzO dzf) O;

by =b(f,)) ¢t ¥Wdydjdeds LOEEOded" 20 YOMmsls
[Odzjj (odkyjdeder j L dzOUjdedy BT ded M sd L &
Sfttdsets B'dz sLWl tjOd d 2 Mmdcdod
j2hbsttedj BB)S. O 1(qljffs 44 Odzdz’ 2 4 o dz AW iy d
COYHBEE CORO®XO M bkyjbtsd HOM dsfhlsd, YO
BOLBe' & MCsmisj?2.



116

@lonoperioran _ioix

CECEEE I

Wiew Sel Aall

oom = 1.000 [ Ooo 421 (422) Mazigea : 371,000 rac. | 4

{ P34 ) o) dgj decdzO™ toj OcdzedL Oydv &Y &t dets

| O M4d4d. 45 tejHimlsOo dzj dr (BsHjdz dgr j toj OczdL O
Ldzj i3j dzls OF  Odglsj dgder  der §F sy A el stesh € SIS
LEMmY Jted d3sd dzls Odz! dgtf toff 8 iz QP dadafibgstbAfiicd #gidDd

@Bpeueuﬂble PEanH3aL|H1 BROAHBIX CATHAN0B

moR 2 Y

Wiew  Sel Al

09 - foi | = F~ 31 51| 8l 4

a
lx

09~ i b - 3 o

ST

‘oo = 0,00003 00 1023 (1024) Moswawa: 407000M [ 00 1023 (1024

{ ipddd C ZOd CBiSHJ t (54 . udezOd toj
dof ol
w3y =L - EENEER

0o~ 5 u - W2 g o ¢ wo~Toiu - E e ¢

000 4SBT E0N0TL)  Mozausm: 2482Tu 7 00T, BRI EOO0N)  Noswws: 42285, |

4

t ot j Slster dBsHjdz2 tdMmr7atf4Clster toj Odz'



117

42. CCMy jted dBj dels Ocdz? dzOw tslstcOB SISC O Isj A det
dMmssyded ¢ O L dzlz yj dad v

CCf jted di3j dzls Oz dzOW SlstcOB 5Is¢ O Is j A
qLdzEyOljdv d ftese jl O flosetOBBdses t
fsLdydsddtese Odzdw dL dzz yOls jlatiwvts dgs filz hfj dz® L
Edzso dw e &0 bkd steOLokCj ( yOHB IO yizj
dMmysd L soOdzdj B3 MdMmisj &3 kdzd o § te ) Qudg' olz'
M smMtsBdz" = twOBKSISOIs! d4 to jaEPdaRFh jdzdizlzry j dix
BOGdMisteOdz! dzsd3 € OB j4dRjdz da@s A& O fifshisls itedzdsd® . 3 C
421. ) st dyddzdtetso Odedj dL dzz yOlsj ¢

10 tdmMEIEFS GL.OZO cCkzf, My gd 8z ju3 f o
L dzj d3j dels 50 qmm@mm@&m@ajm@@@msz fd mlsj &'

{ dM48] OB stcOptselpfr sOdedY MdMmisy 3" L dyd
10 tdMOGEiodHnjd §Od ©OMMsOdss Cd § i

1 6d sHeckBoC ) HOMMEEE ©OLHj&ZO HdMMmjtkoydd dMmfsd Lt
Oo btsdefsaglzs ddzd o MsOelstemlsaj, o SCsktter i, Mscd&OMds 1 tc
slsteOy j dor Bideseods | tjLizdz O, :fsdztsy jdedw o o7 atsH' (M

l.ssfimOjo , o.sfs.dzdcOj o I.¢. 1J€tslststsf4' smtse j dzdztsmls ef f
ockmisdui Médn d Mi2MBsOCEMisdud/ns o § datf tats BRIO L) Qa8 = M
2. ssdzd e O 9 guff shmtss 5B dzOtclzy j dad W d st ted HJ ddgodedz d s jj e
BRtcOdY j Bs?2 L tsdz 28116862000j7dgls. t A C
.stsdzdcOjbsuddsddtese Oddj ©BI jClktse o Mj2MBsOSEmlsdyy i
Is tc z HX\W dzO Iz y dzts 2 Csdg¥ jtojdzydd HtejfsHOo Olsj dzj 2, Mlskzh j dzls s
[ ifHEZdEgRe Zdzd o jtemdlsjlsO ¢ zBdz®e, 1 kBdz®, 2007¢.



118

tcjLEzdz sOIsT fsLdydsdzdtetseo Odzd W d mls sy da
fsmdzj Hs9 Olsj dz! dzes EMlsOdzOe dzd @8 Odzmpw o Yy |
fosotdddzi ets s dydouzfietzy Odz@ i tcOIlsd yj MS C
CtssteHd dzOIls L dzyOlsj dzv dzj ftejor MddzO 10 A

{ ogsdy dezteOydwY orf dsfmdets? yOMmisd d toj
tiLkd 80T HddOBdyj NS tddls jiigedoinyduizzdL o
HOdzdzts 2 e @Oazfilss 3 dzfigg Mis j &3 o j dzdz’ 7
bidzso dW R cdHEsOCkMisdyj MS et 5.5 dd ¢ & dzO

2N

{ M50sHEde¥ detwOYdY or dsmdes? yOMmisd d toj



119

[ dzw fSHIso j o) H ] dzd W tcj Odz' dzts 2 o tsL B
dzdL C sYyOMmilstsilsdats G ts d B3] zdzt mdztsG s f dzj 8 BBOIs
dzdL C sYyOmlistsis dats 2 ftod ] 3O toff 18 {H Tzl dz@etz® s o
fesojnHnjd L SCMYjeddyjdels™ M dej o 3Olsdyy
Csse s dzOdBttsdzj j o jtoswWilsdets ftod toj OdzdL O
Nd  MmdMmilsy B fedj idde” = dBBSHEZAZ] 2. 15 s,
LOf dIsr 9 Ols! v Issdz? ¢ M BJjte]j GO, Jets B
EMlsOdzOe dzd 9 Ols* Mw  Istsdz' €5 9o 56 tcO® dzdecPB dzdzt
Yyomlssilsdz 2 HJOY OLBsdze fted] dddz'r = G dHEBESOSC 21
fsLdydsdzdteso Odzdw, ftod twWOBBIS] M  dzj o 3
LIssets Y4 yYyomlstslsdzses HJdOF OL 5dzO, dzj MBE|
fstewHCBO d3j dz' M j tsiintddtss digts ¢ ) d ¢ df@EO@ L ts dzO
YyJ dzi 8 dBsHjdzdJtese Odzdwv EfmMdzsed?2 tOBBIST
mMdMmlsj @32, H dzw fsLdydsdzed tetso Odzed W dmy t
slsW d dz Istetso OdzdzOW o ts f Idsedgtsidng Isteo j A0 Qigts 2 i
Md 2 Mdi3stcOL 9 jdpOxa(zts ¢ & firajgei Mis @o dzj dz@ e dB O
fdzj odssf 2h €d dzO Gted d3de" » HBsHEZEZVW - Mdmls
60 €1y o toztsij 2ty HiplsOCodzy @ tcdBHd ®BGc 4§
070) 1vy. ?WFwpdmlsOddjd oL O0ddd §yddt
1Isdr sedBOs T dn, ft Ctbktster &3 BYyJ dzd © O dzd fi

t dM51[ &dB Os Ft dMm2dy 5% ddzwlk  t d M53) A



120

10 tephd 455 Jtcj HMilsOo dzj dz tejLEdz sOIst
fdzgj o dssf " € d -H @@L dasdglstdaz’ o3 B IstsH s
Cototej dzw ydsdedes?2 WEkdz2Cydd M fted d3j dzgj ded J B
CoOHWOItss Mistslse jIsMmise j dzdats.

ltejHMIsOodzj deder | tejL zdz sOIsT f8COLT acC
oL By desMmisd fsLdydtsddteses OdzdwY dL dzz yOls
dmMfsdz LEzj &2 Hdzv t6j OdzdL Oydd Mmtse Mlilse j da
fls ts dz dzj s Isd ©gOdz! dzts 2 H dzw f sdztsy J dad W
CBdt dezteOYydd ftodj igde” » t6] § J todal jnd3dejsdg@ s
1d3) bydsfls! oL dydtsddteses Odzedw dL dzz yOLk

tdmb4f 4l Mmjls t dM55[ ¥ s

422) sLdydsdzdtetseo O 5o g gB e bp &z 7 M 2 fdzq

JHdzdds dL ftod dzts ) j dzd 2 tcOMMdiItsiste j dzdzr n
wodzw jlsfipw otL B3y desfls: dMf sdz' L so Odzedw
ZsC OdzdL Oydd dOtkzh dilsj dzv ftod d&3j dedIsj dz! dzts
SrtcOdzdzs?2 M dzOdzdL Oydd st 90Oy dzr = BE

rdzv tjhyE@ad MOftcsotyHjddw (dzsC Odzd L ¢
stsySsd dL dzz y 4 dzed v (hOcetso zOtckzh dlsj dzv
ftotsmistcOdeMls o j dzdets G 15 tcOL dgj M ded v stsygj ¢



121

CtsteHd dzOIsOd3.Isd | H dzvO ) ldf sy € 5 2 GHj tsfipis) Asldasy
tcOL dzj Mj dzdv ftodd BddzdX,BHo s CtststcH  dzOIls O
[ dzw tej M j dedw CtsteH d dzO Is dzts 2 L OH Oy(qd
dzd © 5L dBsy detsfls d ) d dzr t6ts dzd £f Gyld) SO M d fij dnjlsdp
dMmf sdz L s Odzd j ¢cd{ j tcB SHAf dz'j gt dg 5 tsdzts ¢(ttg O
f sL dy desQiEgdes.
{yd dzdo O " B § OwOR) steOR WeodwWe® Ismw:
-otcjd3jdedzr j] LOHjtYSCd MdedzOdzse dzO0 f to
9" BtloOdzles e 5 S stedztsets Mj2Missy ted j dzdzed S O;
-MestetsMis! twOMftosMmistcOdzj dedw Mdc dzOdzO s
-CBtsteH d dzOIs "™ Yxew)d dedzdd@jtLosIsstts?2 Mmd Misj d3,
{yd &SA@stcH d dzOls ftedj d3dzd Ctso o HOdzdzts? L
Mzsy desMisd d ftesdLotsHdlsmy §tsmdzi EMlsOdzt
o dzts ) dzd J sBMissdls Hj dzts fn) sy dz§ 52
otcj dgj dzdzr = , L O fipdtEdtclsiAn s ' tcOMY tesfyls tc O
mMh J MwQaafifsdls tsls " OLOSCIsjtedMisdE ctolzdzlsC
HOYJd © HtjHjdzOr tlsdsmdlsj dz/ dzts dzj B sdz! N«
H ts dzy dz’ L dzOyd ded v mMe stetsmis d tcOMYf tctsMls tc C
ftcj HO Otcd Isj dz! dats 2 COdzdBtetso € d tc © 2 & @0
sB dzOtclzy § ded W , ColsstcOW L OC dzs yO,  Isfmyw )
MdedzOdzO fted drLojMmlsder » fosdzsy jdzdwWw - Istsn
EmMkzc ke dzw j Isfw d HdMY J emdtsdzdzr B3 =~ OO ks
fco jtorn detsMmisdzr = 9 tsdzdz. s sdzj ydzts,w dp@dsdziajh
mMetsttsmMisd tOMf ttsMistcOdzj dedw wo dzw j Isfypw sy
L OoadMmd iigsmis d . JHAZOC s fJtedd3d dzd Is§ dz' dets €
smtse J dzdzts € B MistctstcOL 9 j tels™ 9 O d&37 3, (
tejhjddy otftesMO & MHEswehkd Isthoh fotety finlg te
dzj Lo jMmisder = MdMmMlsj di3r LktcOode dzgd2. wdady J «
FtcOodzj dzd?2 fted {Istsds ftcOCIsdyj mMcd dzj Mm<
O MECOyjImw, o fjttokr yjtjH!', dO Ity



122

dzj JLdegdns f OtcORJ stcO® M MEstosmis! & tOMY !
d 3 pIs H Odzdets B d@MEZzIyOYyJ MEsets L dzgOyJ ded v .
bjLizd sOIy o {fYttsyjmmj tih jddw Mdmlsjc
CoOHOIss9 Qo lstsdizOIsdyj MS d BEkHJjIs fislay],d
sBd My Jjyudo O h OV o3 dzd B30 dz! dzlz¥ f tsetej h datsfls
sO¢C ECOLOMdHBOdz] gets?2 sftcsyjHEZteS2 BYJ
tcOMmMf csMisteOdzj dzdvV¥ Mde dzOdzO sIs Issys¢d duiL d
(otcj d3j dgdz" = L OHJjtY ] &) fn Is sy Siigls qLSte jvwdaddrw
dmf sdz L s Oded j Ctstetej dzv yd s dzdz” ~ Wkd€ yd.
fsLdydededtetseo Odzdw d f tIsts?2 ktsySd L toj dac
lted {1 stsd3 dzO (jtcotsdy 1 IsOf 4 Ctstotej dz
smizh j Mlso dzv j Ismw mMtse Mise j dzdzats ftetsyd,H 2t
LOC dzs yoe h owfmw o yj dzf J Ftctso dgv C tstotcj ¢
fstetsetsds. 1ted ftejorhjdedd kttsodw Ctstots]
otcj gj dzgdzts?2 L OHJjtySCd 5 Aty jdds GOCH
Cslstster | HOdzjd dMfsde L ke lsmwj dfdt@d Htegvh j=d
CsteHd dz2OIs dMlssydzd $ O dL dzkyj dedv ( dzetc O ¢
dlstczC IskztedzOW Mn j @BO EkMmlstes?2 Mise O, tcj Od
MsftcsotsyHjdzdw fHtejoBMmisOo dzj dz0 dzO tdfm. 4.

] dzts € b [ desE s 1 dzsC sy 1 dzts € v istets 2
bhddj ki ¢odod d |S6BEjdy| |orudhdd|
Wddz Isted o A1 | det R Wlkd | dgf 2 | slstsB o Oy

/HJ?fndstSUtGdJ

t M6y bickS SZtedzOY Mnrnj BO EMistes2 MIseo O 5B



123

ddGCdzOdzr MmiffdrgfyjcBele’sd ( MJ 2 MBSHOIsSYJEC tso
srtcOdw | Bsects ke j ) O, fts MmMdMmilsj &5y § jtoj+
OkOIsetsots?2 COBjd dzgs?2) ik Orls  &O
Wddz steOydd, shizhjmlsedyjlshv {§sBdds )
wWddzr Oy

1 tsfdzj dzd L € syOMmls sls dats 2 Wddzt stcOydd
Bdzs e ¢ OdzO dz! dzts G t5 o A1, GHJ -yte iy bshts p fipl:
ftcj sSBtcOL s Odzd j md e dzO dzts o M yYyomlstsilsts?
CtcO2dzd 2 BJWy EZHoOots] dedzz® yYyOMslslz 1 ©2Cs
Yyflstslsr MtejL O Wddz stctse dzgdy dedr yoOmistsis,
Wddzr steOydd. [ Odzj j sydWtetse Odzdz" § Md G dal
syd dzs d Ctstotej dzv y d s dzdz” ~ WEdCyd?2, G HJ
Cstej dzdzv yd sdzgdzOvY Bt OBSISC O, §tetsdL dstyy dids
Slsdetsdlsj dz' dgr = LOHjteY jJ & MdcecdzOdzse dzO
or BtetsS, 5 Ctlstster d3 HJ d&zOs Isfqw o fyj {1 Isd
Ylsts BT o9 ddr YsfiOHOMs dj Btsdzjj BHdzs
ftej HYf sdzOG Oj &3 d3 Is jtedgth tsfds j HiV d » J decffv {ds@ d3 o
Ctstotej dzvw y d tsdzdz” A WikdC yd? sfmikzh j Mise dzv j Is
Wddzt stcOydw f 9" BBtotsd dzO0d B sdzj | d da®
Mtsslse jIsMmisozs h j2 My j CSlstcOdz’ dzts? nOtcO!
tcOMf esMistcOdzj dzd W dz0 i zs FdzastEj o 5L H jo?
B Is! tOLddyde dc3 Hdzw tOL dzd ydz' = bkMmdztse d 2

{yd dz& d slsdetsmdIlsj dz dzr = LOH jteY 4 € fnd
or ydmdzdlsj dz¢ dz" 2, GHJ ) tejLEzdz sOIsj
sftcjHjdzweE Isw CtststecH d dzOIsT Is 5y ¢ fifls zdffLQizAsy j
EmMtcts2 Mlsots SlstsBteOy j dad v .

CCMmY jted d3j dzls Odz? dzOv ftetso jtcC O MY tsmtse O
ftod 3 ded Isj dz! dets € telzB jydesdgz M 2 Md3d ud MS
dmMf sdz L so Odzedj &3 BOC jIsdesets tsBtOL YyoO MmdMm
16lsd 1 dgpagRdzmj 2 Mdsd yd MEs2 CtsMmr .



124

1 0 edfs7 f#jHMmlsOs dzj dzO CsdW JEzteOy
Mi2MBsftedj Bded S s o CMi. 1twd) d3dzd ¢
o sfnyj d3 ftod j ddded S s o dzd dzd d . t OfmMmlis tsv dz
Bj stetso . t OmMmlsswdzdi d3d ) HE J dzdBdzd ds 3 tc ot ¢
CsdW dekeOoydw o ' dzts fi) dzts 2 yofmisd tBj MY
sBEMdzte dzj dzdesmisd dBEOtedyr MdMmilsj @3r dzd dzj
jh Oj Bs2 RBjlssHBsR dZOdBj dz hdr CoOHEOIE

t d M57s &det d ¢ At dvdztipy Rdpfiys f tod J dsded € s ¢

1O { S8 .FHMIs0o dzj dzr  toj L b dz' IsCOusts to @iy s
WldCyd?2 MmdedzOdzse ftedj dsder B 4 dzj d3jcdEs ts ¢
ftodj Blzsc s | dzj d3j dels ©, G tscdzbyj dede j © toj Lk
AdUW cOdRd d@sBbEhUj d. Skiesedd S Stote) & yffd
fdcdodesd §&dj ddzd S O. | dH dzts, st bkt
MtshlsOo dvels §Q .0 yd dan OPj 8B tsdzj § .

] BOSdBzdkOr Stk d ydeddsy & WhkdSyd
LOHOdd 2 f(stese (0.85) fusdLotHddkzOmn:
e dzodksgls [ sdas sy stedzses) d HOdziJ o
bieOo dzj ded2 Y  dzd o Ocdzd iy CststH d dzOls T q
SlstsBteOy Odzd ! 2O { CtOdzj RsdedIlststcO.



125

J tcjLizdz OIsj ZO | CtcOdzj B dzed s stc O
SlstsBtcOY jdedWw IsjCkhdr ¢ tststsixolsQfley j &) 8z0 to Uy
steOMMO Jjets it ddin jdedw.

1
2
3
4
L
B
7
8
9
10
11
12
13
14
15
16

t M58 4 Od-Etdetetc j dzWw yd sdzdz jJ W Iz dzC y
1 0 tod miBe] i HMils Oo dzj dz' tcjLzdz sOIsT ts
CotsteH d dzgOIs ¢ dzgOtclzh dilsj dzv e ftod JjeEts § jtoj d3d

t M0 BOMMO slsdjlssC ¢ dOtkh dlsj



126

1 0 edMmMizdz$6p  tdj HMIsOo dzj dzr tcjLEzdz sOIsT
fsLdydsdzdtetseo OdedWw ¢ dzOtelzh dlsjdzve f(ted J G
tcOMY sdztsy j dad W ftod J dzdz’ n L dzj d3j dzlstso .
cMsftoctso sy H j dad j € fn d3d dzd d3O dz! dats 2 Hd
dzOB dzt H Oj Is MO didtdd ctaOfc@H dIsj dzv e o dzlz Is tc!
ftod j Bdes?2 MdMmlsjdr ) Astsh j2 sBkhdsse dj c

t M0 BOMMO BlsdjlssS ¢ Otk dls
R L ftcj HMIsOo dzj dzdz" - tc j 1o iz dzeizts P Is st B dz® f
AdzOtelzh d l§fj dzvj e s mMtsf tetso sy H j dzad j . [ Odz! dz
Motslse jIsMmise j dedats, Mtsf tetso sy H j dzefsvd iz dede tsfp
Bdzdy ©2h j2 dzdddd wOmf tsdtsyjddv ftedj d3dzd
il50 3j steso.
lted {lstsd tj OdzdL 2jlsmw i lsoiPdg ded@w
LOHj Y J &, tBiMfjude Ot Ow d&ddddBdL Oyds*
gdzj HEzjls lsd3jilsdls!, yYbt o tlsdazdyd) tls
Mfdydwdsd dmfsd L@ ~ (69 jtendsiisds
HsMIsOsydetsy SCtdzduyj Mlse s { tedsp dgd Lots tofip |
md ¢ dzO dzO, ® LOHOYJ §sLrdydbddtetseo Odzdw
mMdkzOydw dJdejd o4 tesWIsdzO. ]l st sz o



127

ftevwdiise s MdcecdzOdzO &O BBdz hddzmise j Y tedJ d
ftoesmistcOdzmise j dedzets 3dz3dzle @ L o Y BPIfd ¢ dstfy dzd € O
9" BdtcOls! Hdzw Wistd3dteseo Odzdw Mmdmisj d3" Iz
Cslstster § sBiMfjydoeOsls flsddizOdz dzlz & ¢ ts
sB 4 MY J ud ded 4 - stesh j 2 B kZzMdztse dzj dzdets My Is
CeLt WWdydj dzlstse .



128

43. CC MY j ted d3] diddOai® BdAsE Otc O RZARZdzs E F v ff P& J Is
ftod & dzd Is & gzisitztf L YRaz)i g@df sd MG O § sdzj L
dmS s I a3 A

4311 Ofpfpd o dzOW fyj Ahfd{tFzs S Oy d W
1 ©0OC Isd WwisipPBMHsISC O flesctOBBdsets B j MY
tej OdzdL Oyde ¢ OMmMmdodz" ~ d3d IstsHftgfom{ tshelz' A fisdg X
LEMY j tod d3d dzls O dff tslalziey jiededdeddsd)J gt Oyd d. M€
Ajdzdatsfyls: L Sy jtod Bj delsOczr dzr 7 HOdzdz' 7 L«
CststeH ddzOls B MO §jte¥seOoydd, ykt B f
tjLbid KOs , B EOEYHE®@SHs , fjj 2 MBS &2 fl
Bsdzd sstcd dze © M sdz! L s9 Odgr Hoj §todj dzdz
stcQodzd 3 toj L zdz' IsQOlsr Bsdzd sstcd dze ©  ff tot
dmy sdz’ L s Odzd J B fnd 2Mdi3d ud M¢ d =~ O dzls § dzdz
Cod JekteOoydd, ftojHaps0o dzj detlzdsn i YRFPUSSEOE 19
¢ [ Cteky dzomilsigler, i3 YR jlsislsiz e © ¢ Y ozPpyy B B3, 2 S C
fetsj Cydw B3 MO ¢ jeWtsteOydd dz0 59 tenc
10 tdMkzdSO0r 4.62 d 4.63 {§tjHimlsOs
Mdc OO f§jte¥sttOoydd d "bdkO d&O Of jtelsktsC

7lte:q’ fsHEIst9C ] HOdMMEEEs ©OLHJEZO HdMMmjtlsOydd dmMfsd Lt
Qo ssdedsqylzs ddzd o MOelststmMlsaj, o Clter a, Mtsec dzOMdes 1
slstc Oy izt sedp'L jz dz! sOIsr, sty jddw d " esH' dMmMmo
l.skL dzifjytgg O dzQdety 9. OH apOdpy e SRA.dpt L OesB.sdzd 6 OJ d tof &3] dzj dzd J
fmd 2 M dsd ugjOfyfhpl ~dozdds d-m ) d tb dzdidoy so * N jdidivj € Is d & s f§ glsdifis Ste sy H J dz
Zcdzj o sH/sltejsmiddotd fC tso INdatb @ fStofg g o fly @ 5 dzis @ALF.T -~ 4w . -594

2. vyqdqueSddz rR. ¢., $HEZQdEBpo [(fBfaflststeddc BCtetsh]? et ME
ZOf tOo dzj dzdj ©WOLoadlsdw Mmj 2 fifdssipdmle jjd'S QL o jzHstsaPdiss 7 / ¢ j it a
3.vydwes¢dd RrR. ¢., tdL Odztso Bsazd ¢ O »0Odzy QP o Qudz | .¢,. ¢ . i

Bsc s 2mMBdud MEs2 L ddmMmdd Hdv tBJjMYJjyjddy {Csdsedyd
3 Misstetsy Hj ded 2 de@ SO O IRBLE I .. 17 44.)1. 8-84.

4. s zL dzfytead e Crf.dff .OH opOdit.d L Odzsp sdzdc O & J d8i@ld uj MCdj dmmdzj
tOL OB O 90 d3" 7 d3j Mis 56 i deis fdzd) ezt o Gy ¥ g Q WsHSER) AISHY Y .

270 ,12.0 ¢ .39 66.

5, skLrdzi yso [ . [ ., ydeSddz rR. ¢. , U9 J toH tsnsdyg BISHO jfo. Rutgtfa o
o. ¢., JrehCddO [ . 1. Rdzdztso Oy ts dziEfiggazRl)j i~2628-dztS dhg d -7 2 M I
6. Kouznetsov O.L., Lyasch Y.F., Chirkin I.A., Rizanov E.G., LeRoy SKpljgaev S.O.Longterm monitoring

of microseismic emissions: Earth tides, fracture distribution and fluid content// Interpreta@iaf- V4.-~ 2 - P.
T191-T204.

7. s kL dzif 5o d tc CrRdbddzy © j toH 59 dzj Blste v j 95 totsd.¢0.,{ d L Oas g s dzd cHfJ.,

Lyasch Y.F., LeRoy S.D., Radwan A A &z@pg ot®jwe szt ydw: &d¥r, tdWwr d fJtemt
sfmMeotsj dzdw MdzOdzyj o' n 34 M IslsitdslsfdapljSde@0220dmj A As. 4.0 ¢ 6@ E&BL ©. /[ /

8. KuznetsovO, Chirkin I, RadwanA, Ismail A,Lyasch Y, LeRoy S, Rizanov Boligaev S, AbdelmaksoudA. //
ArabianJournalof Geoscience®021. Vol4 . 14. Ar t ikl -~ 288.


https://istina.msu.ru/workers/2964242/
https://istina.msu.ru/workers/10885038/
https://istina.msu.ru/workers/91650672/
https://istina.msu.ru/workers/33663935/
https://istina.msu.ru/workers/20670282/
https://istina.msu.ru/publications/article/92569379/
https://istina.msu.ru/publications/article/92569379/
https://istina.msu.ru/publications/article/92569379/
https://istina.msu.ru/journals/94019/
https://istina.msu.ru/workers/2964242/
https://istina.msu.ru/workers/33663935/
https://istina.msu.ru/workers/91650672/
https://istina.msu.ru/workers/20670282/
https://istina.msu.ru/workers/2964242/
https://istina.msu.ru/workers/33663935/
https://istina.msu.ru/workers/91650672/
https://istina.msu.ru/workers/588283177/
https://istina.msu.ru/workers/588899405/
https://istina.msu.ru/journals/53623/

129

{ d4pls sdev dezwOyYd©™ f§wdj i3de” = Mmd

T T

s T O g

L

. ...
-,

t d4p2¢ 4 d ¢ O dz+ M 2 3&z0d Off 7 leds& tej ¢ [ Stk

EEETIEES aae [
t d4p3cu dc dzOdz+ " Z BzOJOff Z etRgEte] ¢ o]
wlzh jMmilse j dedats d3j dz' M d 2 tcse j dz Ctote j
Of jtelskztots? Cl1o9jJLHOE dsydzs sBi W ided s



130

Odzls j dzdz Sl detsmdls j dz dets tshdatse desets h 2 dgwh j
Of jwlskter, O Il5OCy sjd WOSktsd, Ykt
COOd o' fdzdzj dz7 M ctbkffdetse Odedj &5 1 t
fdedL dls! oddwddj o jthdshmisdscts hk&O.
gz HEE &I Isd s d JSIsfgloly fdds ayd W )Y Wf jilz@ gzizaiz’ &
C OdzO@kls j dedz, yYlsts fsLotsdwjls fMHj &Ol! of
ficjorh Ovtso Odalzls§ stets j 2 y 1 tefj d dzdRARR@EG dzd L ¢
Ctetej &v ydsdede &7 &Otedy B dd B 'k isewe
(ot 5] c S sl o s BupEas s ¢ O .
tjLbkd OIsT o] HBad@sskzj dz7 &O { dfy. 4

[zom Level = 1:

OL002 € OdzOdC B $36S O dzO dzts o

{  ipAfAsC OdzdL Oyd»y &jMmsO §je¥seoyd

I dHudes, ylsts Mmkh jfhse jdedesj kdsj dz' b j ded .
dzj Mlh jflse j dzdes ™MC OL Odetsfy'  daj tojL kdz O
ftcOo ddz dgts tslspietsh j dzdzr 7§ OdzO ZOS czd Welrpd W ts ¢
tjLbd O’ fotshisteOdmise j dadzts?2 ¥ d dz' steOycC



OP0 C O&Odss
[ J4p5] ¢ Odzd L Oyd W
HOdz! dzj 2M jGts
CdHEBLOL ' 90 § ZOMO ¢ 0L Odry dz0 td .

tdLizdz sOIsT

td#H. 66

I
‘\
}
" Nopr 2.
’\
4
I

BY¥6 COdzOdztso

A Nopr 4.
76 m, 759

Nopr 3. s
70 m, 25° -

118 M, 1350 7
NMopt 1. @

<

f.165 m, 1380

B MO i sOydd
Bsdzd Is s te ( «

MakcumansHas AnnHa u
OCHOBHOW a3uUMyT
30H 8KTUBHOIO TPeLMHO0bPa3oBaHUs

| sdzd ststeddzc 4t}



132
43.2.¢ € Isd 9 dz@ In d3fts dzts(C O yud V)

J] stcOBBISE O Pordas dstic@ dgalgiiz | MSC sets § OGS p s
cl JudHudB®C Isdo dzs?2 Mmj 2 Md3ts dzts SO NG df HiP wBidzd F +
Codif dzj ¢ Mmde” = MJ 2 Mdsd uJ MEtetSEd L oy iy jlistsoy O dagf
42 ¢.

[Bh O®j ssH sdzs G d W 5B tc OB t5IsHcQ@fdzdzy B dzlzfy j
ftescttOGEO (01 [wdimpdmMOdedd 44 L sOf 9
ol L Zdz! BB dets’ s @) clsOydd ¢BHJ dz
dBHJjd WOISSOR O { OHo OdzO dzO MsdmME Odzd J |
B dzj cOflpSd J yj dzOkz ¢ cltsorh jdad | G Jj Bdzs G«
Md2MBdUd MSEdn dMMdzj Hise Odzd 2 d2O B MisstEt
CRf dzj € Mdets@ s dL z2yugd dzd v Slstc Oy § dzdz" n
fd 2 mMdisd ud ML O d9 5 dizdig=] 37 co.

1 51 Ists 3z LHJ g ' 5B joif o jfjddn®Oulaie’'j =  H)O dzdz!
dzj SBIstster j tjLEzd sOGKHEB" dgBicOdkiIlsSHftcj H .
Blztej ded VW ) i3S dlgifOgizisizC s5d3 dzj wisq .

{Bl jCltsd dhfydjdrtgdsindzd ¢j sdtsedyd msow
fdzj Hizs M dj tOL dBjter : § dzsh OH! f tovekEdzde sz
ddzls j 5820100 0 0 -3V0AsO0 (H =W Is .

l C0OyjMmbej dmsH dz'edc©Om @fdly'di-m IO o dzj dzr :

I 2 MBS tcOBBD-dzQBIdEE H3dzd?2 M tBhddz ¢t
~11293794

e S SRMSHIEZY2 § &zsh Ond ;Mijdzj H 50 Oded W

TR §d 8O M 2MmBdud M dr -30aR26 df ez UaRd [ d fpfg.
M CotHd ZOSORd flkzdSIstse dL dzzyd dedw d  t

dnd BO dzOB dz¥ HIPAZOW § fzeh OHd dMMdzj H 59 O dac
O WM™ &zO0 wOLB IO dz2O ilsH jdzr dz" | d+HJ dzls
sdedz’ | dzsC Olstster , E Clttegdwva dy jfdagtgrd3o fffnjst



133

t dme7.l MfzrdCis’ ftodd BO dap o slatse OHH[J didn'h) dzj
0f josbtcO (HEFSEOEDBEROH BAG i) ©OL &)
6160 Whklsses. [Bhjj Ctdduyjflsots fkdClss
MsflsOs ddzs ©ls Bl Es B isdt o &) datslstfsso j o R dats f ks
0f jtolskte® dLazyjddy Jd@Bjjl Wtedz § s
stsdduj fise s izl we o d OF 55 B sy F 4 ® Onsts d Lo
SOCHjdas Edzso dzj dzgs § S0 j ©F desMls dzr 5 Iz iy dzts
{BhidJ Codduyimbets Mi2MmMddud M¢dr IstcC
o Ot @dddN ' 5244 HEs 41844,
I cOoyjmisej 1 tcEadfjtctd® Miz@o trd O S dasddk
TsCOsiese M ftdj dgds?2 yOfMmls:' s dL 140
MddalsjLdekj dds?2 194 ksyCodkd slkilst] &zO
























