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1.06ocnoBanKe BbIGOPA TeMbI 1HCCEPTALHOHHOI PaGoOThI

BoszeiictBue uMurtaluonHoi nomexud Ha HAII siBnsercs 3¢deKTHBHBIM

CPEJICTBOM I0/JaBieHus, 00phda ¢ TaKOM MOMEXOU SABIAETCS THKEION 3a/1auel u3-

33 TPYAHOCTH OTJIMYHUTEH IIOMEXY OT UCTUHHOIO CHMrHazia. [1oaTomy Iepio JaHHON

paboThl _siBnsieTcs pa3paboTka Metona oOHApY/KeHHs KOOPIAMHAT HCTOYHHMKA

HUMHUTALMOHHON MOMEXH JUISi BO3MOKHOCTH [OCHEAVIOUEeH JTUKBUJALMU JaHHOIO

UCTOYHMKA OpraHU3aLIMOHHBIMUA METOJAMH.

Hayunpiii pykoBoauTeb Boanenkos %4// nara _(8.0S. 104

Cryaent OxioeB (¥ aata O7.09.20]1v

P

2.Koncyabrauuu no pasaeny

[loanucw KoHCyIbTAHTA aaTa

3.KoneyibTauuu no pasueny

[Moanuck KOHCYJ/IbTAHTA JaTa




leZzg jZ[hlu gZ” fZ]bkl_jkdhc ~bkk _jlZpb_c

< Kh” j°Zgb_ jzZza”_eh)\ Kjhd| Ljm”"h-z
i\ \uihe| dhklv
g_gb \
l. L hj _Ibg_kdZy qZklv 30
Hlahj ebl _jZImju gZ I _fm ijb_fZ ¢ 15
kb]J]gZezZ b kihkh[h\ aZsblu hl bf
ihf_ o
JZajZ[hldZ f_Ih~Z h[gZjm _gby 15
bklhgqgbdZ bfblZpbhgghc ihij
. Wdki_jbf_glZevgZy qZklv 30
Fh™ _ebjh\Zgb_ijb_fghc gZklb g4 10
ijb_fgbdZ \ Matlab/Octave
Fhr _ebjh\Zgb_ f _Ih”"Z h[gZjm _(d 10
bfblZpbhgghc ihf_ o MatlabjOctave
Hp_gdZ j_ameviZlh\ fh™_ebj 10
[l. Im[ebdZpbb 10
L abku "hdezZ”*Z gZ kim” _gq | 03.2015
L abku "hdezZ”~Z gZ kim” _gq | 03.2016 5
V. Hnhjfe_gb_ “bkk_jlZpbb 30
lh~"Thlh\dZ \\_* gby h[ahjZ el 11.2014
HibkZgb_kbgl _az Zelhjblfz ij06.2014
HibkzZgb_fh” _eb b baeh  gb_|11.2015
fhr_ebjh\Zgby
HibkZgb_ ihklZgh\db wdki_jbf]|03.2016 5
j_amevlZlh\
lh~]1hlh\dZ ij_a_glZpbb b ij_"|06.2016 5

J _dhf_g"m_fZy ebl_jZImjZ
=EHG:KK ljbgpbiu ihkljh gby b nmgdpbhgbjh\Zgby

B

OZjbkk\® Ba”" - i_J jZ[hlZggh

b

Ahiheg ggh

JZ"bhl_ogbdZ ] k




Bgl jn_ckguc dhgljhevguc *hdmf gl =GKK =EHG: K|
F DGBP k +
3. 1 _jh\ : B |h*u b Zelhjblfu hilbfZevghlh ijb_fZ K
ZiiZjZlmj ihlj [bl e ¢ kimlgbdh\uo jZ*bhgZ\b]Epbhg
JZ”"bhl _ogbdZ k 2

Djzldb_ k\_~ gby h kim~_gl_
>hfZrgbc Z”khikkd h[e Kheg ggighjkdgeéjj dZ dA
L e nhg kem  [gucBBBBBBBBBBBBBBEBRBIBBB "hfZrg

ljbf_qZgbaz”Zgb_ [jhrxjm _Iky \f_kl_k "bkk_jlZpb_c b
jmdh\h”~bl ey b j p_ga_glh\



Hlaupjmdh\h”~bl ey
gZ fZ]bkl_jkdmx jZ[hIm
Kim~ _glZ ]jmidlV J
Hoex \Z He ]Z :e_dkZg”™jh\bqgZ
gZ | _fm ©JZajzZ[hldZ f_Ih"Z h[gZjm _gby dhhj*b
bklhggbdZ bfblZpbhgghc ihf_ob?2

KIm”~ gl Hoex_ \ He ] :e_dkElgtijhébgz JLN GBM FW]
2010 |h*m >biehfgzZy jzZ[hlZ \uiheg_gZ Hoex_ \uf H
khhi\_Ikl\bb k mg_[guf ieZghf

FZ]bkl_jkdzZy “"bkk_jlZpby Hoex \Z H : ihk\ys _gZ
ba gZkmsguo \ gZklhys  \j fy ijh[e_f \ kimlgbdh\hc j
bf ggh [hjv[u k DbfblZpbhggufb ihf_oZfb LiZ "bphbt
aZdexqZ_Ilky \ ih\ur_gbb bffblhklhcdhklb ZiiZjZImju ih
\hafh ghklb ghjfZevgh]h nmgdpbhgbjh\Zgby \ ijb gZebql
ihf _ ob < Ih ~_ \j fy kbkl_fu kimlgbdh\hc jZ"bhgZ\b]Zpbb
hl* evguo ki_pbZevgh \u”_e _gguo qZklhlguo ~"bZiZahgZ
kb]JgZeh\ \ "Zgguo ~bZiZahgZo aZij_s_gh LzZdbf h[jZah
bklhggbdzfb bffblZpbhgguo ihf_o ijZz\h\uf kihkh[ghf H~"
g_h[oh~bfh bf _Iv \hafh ghklv j_ JbkljZzpbb ~Zgguo ihf_o
dhhjrbgzl bo bklhggbdh\ LjZ*"bpbhgguo ih”oedh™ _dbwyij »
bklhggbdb ihfi_@ 2g]Zpbhgguc >Zgguc ih"oh” g_k&brdhf
"Zzl \hafh ghklv hij_~_eblv Ilhevdh gZijz\e_gb_ p#A_bklhq
Zdlb\guo ~ _ckl\bc ih _1h h[gZjm  _gbx < jZ[hl_ jzZzkkfZljb
hij ~ e gby iheh  _gby bklhgqgbdzZ ihf _ob dhlhjuc Hha\he
dhhjrbgzZlu \ j_"bf_ ihklh[jZ[hldb baf_j gbc Z\IhfZlbg_kd|

< oh”_ \uiheg_gby jZ[hlu Hogexragfjyfr aZz~Zq bamq
\ha” _ckl\b_ bfblZpbhgguaziilZzfiZzémg@ ihlj_ [bjlZajzdhlZgZz
fzl_fZlbg_kdzZy fh”~_ev bfblZpbhgguo ihf_o b hij_"_e._
agZq_gby bo izjzf _Ijh\ kha”rzg f_Ih”™ hij_~ e _gby dhhj”



fzl _fZlbg_kdb_ fh™" _eb gZ W<F b ijh\_~ gh bfblZpbhggl
ih~I\_jAb\r__ jZ[hlhkihkh[ghklv kha”Zggh]h Ze]lhjblfz |
lhgghklb hij_~ e _gby dhhj*bgZl bklhqgbdz itxfplob bih"Zg
jZkiheh  _gbx dhgljhevguo klZgpbc

< ijhp_kk_ jZ[hlu Hoex_\azZW _dhf_g~h\Ze k_J[y
"bkpbiebjh\Zgguc kIm”_ gl kihkh[guc kZfhklhyl evgh j |
i _j_~ gbf az”®Zqgb

KgblZx qlh H : Hmokixrgh kijZ\beky k \uiheg_
fZ]bkl_jkdh]lh bkke_~h\Zgby h[tzf ijh\_~zgghc jZ[hlu
ij ~ty\ey fuf Ij_[h\Zgbyf Z H :ijHomx*\gby d\ZebnbdZ|
fZ]1bkljZ ih gZijZ\e _gbx ©JZ~bhl_ogbdza

GZmqguc jmdh\h”*bl_ev
"hp_gl d I g
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HA MATHCTEePCKYIO JUCCePTALMIO
crynenra rpynnsl 3P-25-10 Oxmoena O. A.
Ha temy: «Pa3pabotka MeTona oOHapyXeHUs KOOPIUHAT

HCTOYHHKS HMHT&HHOHHOﬁ HOMEXH»

Marucrepckas guccepranus Oxmoesa O. A. nocesuieHa Bompocam 6opbObt
C UMUTAIMOHHBIMU TIOMEXaMH IIyTeM CO3IaHUS CHCTEMBI, ONpeNeNSIomeit
MECTOIOJIOXKEHHE UCTOYHUKA MoMexd. B pafoTe MpennioxkeH MeToJ OnpeNeNeHs
KOOpAHMHAT OCTAHOBIIMKA MOMEX ¥ OLIEHEHA ero TOYHOCTb.

O6bém paboTel cocrasnser 80 cTpaHMI, COCTOUT Y3 CHHCKA COKpamleHWi,
BBEHECHMS, YETHIPEX TIaB, 3aKIIOYEHHA, CIUCKA HCIONbL3yeMOil JHTepaTypsl.
Taxxe wMmeroTcs 8 MNPWIOKEHHH ¢ JUCTHHTAaMW IPOTPaMM HMHTAIOHHOTO
MOJIETUPOBAHMUS.

Bo Beenmenuu aBTOp OGOCHOBBIBAST aKTyaJIbHOCTH BHIOpaHHOH 3anayy,
ornpeaenser 00BEKT U NPEeAMET UCCIIenoBanus, 0003Ha4aeT 1elb ¥ 3aa4n paboTsl.

[lepsast rjaBa TmoCBsUieHa aHaNM3y MPUHIWNOB JeHCTBHS CHCTEM
CIYTHHKOBOH paJHOHABHUIAlMHM ¢ TO3ULWHM WX TMOJBEPKEHHOCTH BO3EUCTBHIO
AMUTALMOHHBIX TIOMeX. PaccMOTpeHa CTPYKTYpa HaBUTallMOHHOIG PaJUOCHrHAalNa,

CTPYKTYpa HABHTMALMOHHOH anmaparypsl notpebutens. OnpeneneHsl yClIOBUA, B










:gghlZpby
>7Z9g9Zy jZ[hlZ ihk\ys _gZ jZajzZ[hld_ f_Ih~Z t
dhhj*bgzZl bklhggbdzZ bfblZpbhgghc ihf_ob k ih
kha"Zgby kbkl _fu khklhys ¢ ba dhgljhevguo ki

JZ[hlZ kh* 9l @bkl JZ[hlZ khklhbl ba kibkdZz
khdjZs gbc kh” j"Zgby-o\|eZ\gmyZdexqg _gby b
kibkdZ bkihevam_ fhc ebfZjbkhjukdmx
"bkk jlZpbx \dexq _gu ijbeh” _gbc k ebklbg]Zfk
bkihevam _ fuo ijh]jZff

=eZ\gufb gZmqggufb j _amevlZI|IZfb *Zgghc jZ]
yleyxlky

bkke_"~h\Zgb_ G:I dzZd h[t_dIZ \ha”_ckl\by b
ihf_aqb

jZajZd&l I1h*"&Zij_~ e gby dhhj*bgZl bklhggbdZ
bfblZpbhgghc ihf_ob
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KIBKHD HHAG:Q?GBC B KHDJ:S?GBC
KIGKKiEmlgbdh\u_ jZ*"bhgZ\b]Zpbhggu_ kbkl_ fu
E: zE _1Zl _evguc ZiiZjZl
>DB *bnn_j gpbZevgZy dhjj_dlbjmxsZy bgnhjfZpby
GD: &6Z\b]Zpbhgguc dhkfbq_kdbc zZiizjzl
BD> Bgl _jn_ckguc dhgljhevguc “hdmf_gl
GK &6Z\b]JZpbhgguc kimlgbd
G:l £tGZ\b]ZpbhggZy ZiiZjZImjZ ihlj_[bl_ey
|A #k_\"h azZz”_j dZz
;<R £hjlh\Zy rdZez \j_f_gb
RI< tRdZez \j_f_gb ihlj_[bl_ey
FGD E _|Ih” gZbf _gvrbo d\Z~jZIlh\
>D 2Zevghf_jdbe
DK RhgljhevgZy klZgpby
JW-JZ"bhwe dljhggZy [hjVv][Z
<ll-<ae_tghkZz*hggZy ihehkZz

Gl-gZ\b]Zpbhgguc izZjzf _1j



<\_"_gb_

Kimlgbdh\u_ jZ2bhgZ\b]Zpbhggu_ kbkl_fu klZeb
gZklvx g _eh\ _g _kdhc Nyl _evghklb L ogheh]bb
dhhj~bgz\jgh_ggh]h h[_ki_gq_gby bkihevamxlky \ |
| _ogbq_kdbo kbkl_fZo [ulm gZmddhdphpjfbah\dglbb

Kimlgbdh\Zy jzZz~"bhgZ\b]Zpby y\ey Iky h~gbf ba i
gZijZ\e _gbc ijbdezZz”~ghc dhkfhgZ\lbdb HgZ hij "~ ey
ghl\ucmjh\_gv dhhjAbjgdlgmgh]h h[_ki_qg_gby gZa_ fi
fhjkdbo \ha“mrguo b dhkfbq_kdbwihhih? bl jerZ Iky
|Zdbfb \Z gufb ij_bfms_kI\Zfb kh\j f _gguo kiml
jZ"bhgzZ\b]Zpbhgguo kbkl_f IbiZz =EHG:KK b *36 13%¢
]Jeh[Zevghklv jZ[hg_c ahgu g _h]jZgbg_ggZy ijhimkd
kdjulghklv "b\mq_klv [ _ kKij_p_"~_glgh \ukhdZy
g_ij_julghklv baf_j gbc ijhkljZgkl\_gguo dhhj*bgZzZl i
bo kdhjhklb ~\b" _gby b ijhkljZgkl\_gghc hjb_glZpt
\j f_ gb b I ~ MdZaZggu_ k\hcklI\Z ihal\heyxl bkke -
\hafh ghklb bkihevah\zZgbb \ i _jki_dlb\_~ KJGK \
_"bgkl\ _ggh]h kj_"kI\Z ~ey hij_~ e _gby f_klhiheh gl
ZiiZjzlZz b \j_f _gb

JZa\blb_ b fzZkrlZ[gh_ jZkijhkljZzg_gb_ KJGK iheh
jZajz[hld_ gh\ul*h\ jZ"bhwe dljhggh]h ijhlb\h”~_ cklI\
gZjmr_gby jZ[hlu gZ\b]Zpbhguf KbekllZfldbo gZijZz\e gl
yley Iky jZa\blb_ f _Ih*h\ nhjfbjk\edgby abgndjfZpbb
jZ"bhl_ogbqg_kdbo \ |Ihf gbke_ b kgXKlbi]Zphfth gyxd
bfblZpbhggu_ bfblbjmxsb. Hkgh\gbf ij_bfms_klI\hf
|1Zdbo ihfyley |Iky agZqbl _evgh_ kgb _gb_ fhsghklb ¢
"ey ih"Z\e _gby ijb_fgbdZ ihlj_[bl_ey



Kms_ _klI\m_| g _kdhevdh iml_c [hjv[u k bfblZpbhggt
1) ih\ur_gb_ ihf_ohmklhgg@hblKkpbhgghc ZuiZjZImj

HrgZdh g_ kms_kl\m_1 1Zdh]h ijb_fgbdZ dhlhju
ihA\_j° g ~_ckl\bx ihf_o ihwlhfm \ oh”_ JW; Zdlb\gh
\lhjhc imlv [hjv][u k bfblZpbhgghc ihf_ohi

ihfhsvxhj]ZgbaZpbhgguo f_Ih”h\

hjl]ZgbazZpbhggu_  f _Ih?u ih*jZamf_\Zkhhjvim kh]
g_ihkj_~kI\_ggh k bklhggbdhf ihf_o

< Jhkkbckdhc N_4dhjglpwdv b gzZz~ahj \ kn_j_ Kkj_
fZkkh\hc bgnhjfZpbb \ Ihf qgbke_ we_dljhgguo |
dhffmgbdZpbc bgnhjfZpbhgguo | _ogheh]bc b k\yab
JhkdhfgZ~ah{hf h[yaZgghkibggh]h hjlZgZ \dexqg_g
hjl]ZgbaZpbhggu_ f _Ih”~u [hjv[u k g_aZdhgghc ihklZg
|Zzd"_  kbeh\lufb \_~hfkI\Zfb hkrils_jka{dyngsdklhlgh
h[_ki_g_gb_jZA~bhwe _dljhgguo kj_~kI\ ki_pbZevgh]h ¢

>ey [hjv[u k bklhggbdhf ihf_o kgZddgZ' gelhimoh”b
f klh jZzkiheh kZfihyhk IhqgbdZz

LZdbf h[jZahf kms_kI\m_| azZ”~ZqZ h[gZjm _gb
ihf _ob j rz fzy \ ~Zgghc "bkk _jlZpbb >Zggmx a
knhjfmebjh\Zlv ke “mxsbf h[jZzahf jZajz[hldzZ f_|h"Z
dhhj*"bgldklhqgbdZ bfblZpbhgghc ihf_ob gZ hkgh\_
jZkiheh  gby dhgljhevguo klZgpbc

dimZevghklv \u[jZgghc aZz*Zgb h[mkeh\e_gZ
-\ukhdhc \_jhylghklvx b hiZzkghklvgAheZgz£&l\byj ~Zqgb
"Zgguo bfblZpbhggufb;ihf_oZfb
- g_hJoh”bfhklvx [hjv[u k bklhggbdzZfb bfblZpbhgghc
aZsblu hl k[hy b beb \g k _gby eh ghc bgnhjfZpbb ijb
J r_gb_"Zgghc azZ”i4gb flylvkke ~mxsbo h[eZklyo



>ey [hjv[u k g_aZdhgghc ihklZgh\dhc ihklZgfl

hjl]ZgbazZpbhggufb f_Ih*"Zfb hkms_kl\ey fufb Jhkdhfg:

2 >ey jZ "bhwehd[lhhgjaw b Thggh]h p_e _mdZaZgby
ihjZz" _gby bkihevam_fuo Fbgbkl_jklI\hf h[hjhgu b
kbeh\ufb \_~hfklI\Zfb

3 >ey ebd\b”"Zpbb | _jjhjbklbg_kdbo m]jha b k
ith"Z\e _gb_ gZ\b]Zpbb \ | _jfbgZevguo kbkl _fZo Zwjhi
ihjlh\ b ~jm]bo IjZgkihjlguo maeh\ \ Ihf gbke_ ijb
dhgljl_jjhjbklbg_kdbo hi_jZpbc

4 >ey h[_Kki_qg_gby gZ”~_ "ghklb [Ihihijb\yadb h
f _klghklb

5 >ey h[_ki_q_gby [_ki_j_[hcghc jZ[hlu gZ\b]
h[hjm~h\Zgby

P & jZ[hlu jZajz[hldz f_Ih*"Z h[gZjm _gby dht
bklhggbdZ bfblZpbhgghc ihf_ob

H[t _dI bkke_ "h\xbbgZe bfblZpbhgghc ihf_ob

lj_~f_ | bkke_"h\zZfbimW® h[gZjm  _gby bklhqggbdz ki
bfblZpbhgghc ihf_ob

>ey "hklb" _gby ihklZ\e _gghc p_eb g_h[oh”bfh j_rl

Bamqgblv ijbgpbi »_ckl\by bfblZpbhgguo ihf_o

ljh\_klb ZgZeba KJGK dzZd h[t_dlZ \ha”_ckl\by
ithf_ob

JZajzZ[hlzlv f_|Ih”™ hij_~ e _gby dhhj*bgZl bklhggbd-:
ithf_ob

KhanZlv bfblZpbhggmx fh”r_ev jZajZ[hlZggh]h Ze]hjl

ljh\_klb bfblZpbhggh_fh”_ebjh\Zgb_jZajZ[hlZggh]
hp_gblv lThgghklv hp_gdb dhhj~*bgZl bklhggbdZ ihf_o



=E:<: .

11:J:LMJ: KIJIGK D:D H;T?DL <HA>?CKL<BY
BFBL:PBHGGHC IHF?0OB

Kbkl fz KJGK \ p_ehf \dexqZ_ hmgkppyhdgevgu
gZklb \ ijhn_kkbhgZevghc ebl jZImj_  wlb qgZklk
k _]f _glzfb

Dhkfbg_kdbc k_]f_gl \ dhlhjuc \oh”bl hj]
Jimiibjh\dZ bkdmkklI\_gguo kimlgbdh\ A feb bguf
gZ\b]J]Zpbhgguo dhkfbg_kdbo ZiiZzjzlh\ dhkfbqg_kdbc k

K_]f _gl dhgljhey b mijZ\e _gby gZa_fguc
mijZ\e _gby hj[blZevghc ]Jjmiibjh\dhc dhkfbq_kdbo Ziiz
mijZ\e _gby

GZ\b]zZpbhggZy ZiiZjZImjZz ihlj _[bl_e_c
ihlj_[bl_e[lt

ljb ZgZeba_  KJGK dZd h[t_dlIZ bfblZpbhgghc if
mqgblu\Zlv Ihl nzZzdl qlh ihf_oZ bfblZpbhggZy \ha”_ck
gZ\b]Zpbhggmx ZiizZjZIlmjm ihlj [bl_e ¢ I d k_]f_gl
dhkfbqg_kdbc k_]f_ gl bf xlky \\b m kb]gZeu "ey
ihevah\Zgby bkihevam | aZdjulu_ aZrbnjh\Zggu_ b
dZgZeu mijZ\e _gby

lhwlhfm “"*ey ZgZebaZ \ha”_ckl\by DbfblZpbhgc
g _h[oh”~bfh jZzkkfhlj Iv ijb_f kb]JgZeZ \ gZ\b].Zpbhgghf

1 BfblZpbhggZy ihf_0zZ KJGK

< gZklhys_ _\j _fy jmdh\h”~klI\h \hhjm~ _gguo kbe \ul
Jhkm~AZjkI\ ij_~ijbgbfZz | agZqbl _evgu_ mkbeby gZ
ith " j"Zgb_ gZ g _h[oh”bfhf mjh\g_ kms_kl\mxsbo b
NZevg_crbo jZajz[hlhd i_jki_dlb\guo kbkl_f b kj_ 7kl
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JW; HArgbf ba |Zdbo gZijZ\e _gbc y\ey Iky jZa\b
nhjfbjh\Zgby ihf_o MdZaZggu_ ihf_ob J[u\Zxl|l jZagu
"Zgghc jZ[hl_ ij_"klZ\e_gZ deZkkbnbdZpby ihf_o g
j_r_gby ihklZ\e _gghc azZ”*Zqgb

ljb_fgbdb kimlgbdh\hc gZ\b]Zpbb ihl_gpbZevgh
\ha”_ckl\bx ©kbeh\uo? rmfhih”"h[guo ihf_o dhlh
ijb\h~blv d \hkij_s gbx h[gZjm  _gby gZ\b]JZpbhggh]h
kjul\m _Th khijh\h"* gby d aZo\zZlzZf eh ' guo kb]gZeh
baf j gby gZ\b]JZpbhgguo iZjZf _Ijh\ < dhg_qghf bl
ithf_ajb\h”~bl eb[h d kju\m j r _gby gZ\b]JZpbhgghc aZz
ihyl\e _gbx hrb[hd gZ\b]Zpbb ij \urZxsbo |Ij_[h\Zgby ih

<f _kl_k |I_f ~ey ih~Z\e _gby ijb_fgbdh\ ihlj_[bl_
bkihevah\zZlvky g ©kbeh\u_2 bgnhjfZpbhggu_ \b”~u |

dh]_j_glgu_  bfblZpbhggu_ ihf_ ob ]_ g _jZlhjghlh
\hkijhba\_~ gb_f kljmdimju dh”"Z i_j baemqZ_fh]h Kkt
hif Iblv  qlh bfblZpbhggZy ihf_0Z fh | AZIv hij

ij_bfms_kI\Z \ jZz"bhwe_dljhgghc [hjv][_ k kbkl_fzZfb
gZ\b]Zpbb Hkgh\guf |1Zdbf ij _bfms_kI\hf yley Iky e
kgb™ gb_ fhsghklb g h[oh”"bfhc "ey i1h”~Z\e gby
ithlj _[bl_ey

lh ijbgpbizf \ha”_ckl\by gZ ijb_fgbd ih~Z\ey fh]
fh gh jZkkfzZljb\ZIv ke_"mxsb_ ]jmiiu bgnhjfZpbhgguo

Z > ahj]Zgbamxsb_ ihf_ob Wlh ihf_ob ijb
gZ\b]ZpbhggzZy kbkl _fz ijb_fgbdzZz \u”~zZ_ | keZ[h dh
kemgZcgu_ baf_j gby dhhj*bgZl g_ ihalheyxsb_\
“hklh\_jgh hij_~_eblv iheh  _gb_ h[t_dlZ >_ahj]Zgba
dzd ijzZ\beh nhjfbjmxlky i_j ~ZlgbdzZfb ]_g _jZlhjgh
bkihevah\Zgby-ebiAdhd _dms_c¢ bgnhjfZpbb h p_ey
gZ\b]Zpbhgguo kb]JgZeZo *166 Fh]ml [ulv ihf_ob hJ
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hij ~ e ggmx | _g”™ gpbx \ bkdZ gbyo baf_ jy fuc
hit_dlh\ m\h~ysb_ ijb dhlhjuo ] _g_jbjmxlky ihklhygg
mdehg_gby hl bklbgguo dhhj*bgzIl h[t_dIZ ijb\h”y
dhg _gghc azZ”"Zqgb gZijbf_j \u\h”~Z \ha“mrgh]h
\ae_ tghhkZ*"hggmx ihehkm

[ | _j_gZp_eb\Zxsb_  WIh nZdlbg_kdb m\h”ysb
dhlhjuo nhjfbjm _Iky 1ZdZy ihke_ _~h\Z|ImahetigklgbdZeu
dhlhjzy ijb\h”~bl dhhj*bgZlu ihemqz_fu_ hl gz\l
ijbzfgbdZz d dhhjrbgzlzf bfblbjm_fhc lhgdb
I _j_gZp_eb\Zxsb_ ihf_ob g_kml \ k_ [_ gZb[hevrmx
gZ\b]Zpbhgguo ijb_fgbdh\ ihwlhfm |Zdb _ ihf_
jZkkfzljb\zIvky \ jzZ[hl_  GZzijbf_j ijb ~_ckl\bb 1Zdkt
dhg_qgghf blh]_ \ha”“mrgh_ km~gh \f_klh <Il Zwjh”jhfz
Ajm]lhfm h[t_dIlm gZijbf_j dzZd wlh [ueh kK _glyl[jy
F_""mgZjh~gh]lh Thjlh\h]h p_-€lhzd \ @vxbfblZpbhgguf
ihf _ozf fh gh hlg_klb ] _g_jZlhjgu_ ihf_ob ijb dhlhjuc
ithf _o g _ihkj_~kI\_ggh nhjfbjm_| k\hc g_aZ\bkbfuc g.
kb]lJ]gZe gbdZd g_ k\yaulZy _]h k j_Zevghc kb]gZev:
jZchg_ p8leb

K mgqg_Ihf \ur_ baeh-_kighWpbhggZy ihf o0z KJG
ij_"klzZ\ey | kh[hc kb]JgzZe ih klIjmdImj_ kh\iZz"Zxsbc
KJGK <\b”m wlh]h [hjv[Z k 1Zdbfb ihf_oZfb-gXey Iky
keh ghkhdebgblv __ hl kb]JgZeh\ kh[kI\ _ggh]lh dhjj_
HArgZdh kljmdIimjzZ ihf _ob azZjzZzg__ "hklh\_jgh ba\_ Kkl
kljmdimjm kb]JgZeZ k g_agZgbl_evgufb baf_g_gb
"hklZlhggh jZkkfhlj Iv kljmdIimjm kb]JgZeZ K[2BK ijb\_
b [m~_1 ba\_klgZ kljmdImjzZ 1ihf_ob ?keb kljmdlr
h"bgZdh\u |Ih “ey ZgZebazZ \ha”_ckl\by gZ gZ\b]Zphb
ihlj _[bl_ey G:l g_h[oh~bfh jzZzkkfzljb\zZlv izZjzZf _lju k
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dhlhjuo \ghkblky hlebqgb_ ihwlhfm g_h[oh”bfh
fZzl _fZlbg_kdb_ fh~_eb kb]JgZeh\ bfblZpbhgghc ihf_
KJGK
< ~Zgghc jZ[hl_ hibkZgb_ nmgdpbhgbjh\Zgby
N ckl\by jzajEz[hH8E\ \k_ \_ebgbgu b I » [m ml hibku\
KIJGK =EHG:KK | d&Gkd fhf_ | agZqgbl _evguo hlebqgbc
1.2FZ1_fZlbg_kdZy fh* _ev kb]JgZezZ KJGK

Kimlgbdh\u_ jZ*"bhgzZ\b]Zpbhggu_ kbkl_fu nhijf
hdheha fghf ijhkljzZzgkI\_  jZ~bhgZ\b]JZpbhggh_  ihe
h[ _Kki_gb\Zxsb_gZ\b]JZpbx kimlgbdh\u_ gZ\b]JZpbhgg
klzgpbb k ~bnn_j gpbZevguf j_ "bfhf dhgljhevghdhjj
klZgpbb ZiiZjZImjZ hl[kem b\Zgby ijbgbfzZxl b h]
bgnhjfZpbx ba jZ*"bhgZ\b]JZpbhggh]lh ihey b | rzZx
khhi\_Tkl\bb k nmgdpbhgZevguf gZagZq_gb_f

< KJGK Dbkihevamxlky keh ' gu_ kb]JgZeu [Za
ijhba\_~ gb_ihehku gZ ~ebl _evghklv agZgbl_evgh [}
dzZzqg_ kI\ _ |Zdbo kb]J]gZeh\ \ KJGK bkihevamxl
ik_\"hkemqZcghc nZah\hc fZgbimeypb ¢ | d ~Zggu_
\k_1]h h[_ki_qgb\zZxl \ukhdmx lhgghklv baf_j _gb
azZ” _j'db kb]JgZezZz b _]h 7~hie_jh\kdhc qgZklhlu Z |
\_jhylghklv ijZ\bevgh]l]h ~ _dh”bjh\Zgby gZ\b]Zpbhggt
>ey Ihlh gqlhJu kb]JgZeu hI*_evguo kimlgbdkVv dngbd_ "gh |
"he ' gu bf Iv gbadbc mjh\ _gv \azZbfghc dhjj _eypbb
kbl]gZeu KJGK “he gu gZbemqrbf h[jZahf bkihevah\Zz
ihehkm qzZklhl ijb fZehf mjh\g_ \g _ihehkgh]h baemct
\ukhdhc mklhcgb\hklvx d ij_~gZf_j_gguf b g _ij_"
ithf_oZf jZaebqguo \b"h\
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| j "ZgqZ g9gZ\b]JZpbhgguo khh[s _gbc \ h[_bo
hkms_ kl\ey Iky g _ij_julgh i_jbh”bq_kdb ih\lhjyykyv

GZ\b]Zpbhggu_ kb]JgzZeu gKkJGK" "klZ\blv ke _"mxs _
nmgdpfl):.c
5 L #Dy:P FyRP ;... 4y@ FRRAE 1,y (1)
1~ _ #2ZfiebIm”~Z kbiphzekimligbfiizsghklv jZ*"bhkb]gZeZ
ijbgbfz_fh]lh ihlj_[bl_e_f hl GD: =EHG:KK gZ \uoh”
ebg _cgh iheyjbah\Zgghc Zgl_ggu k dhwnnbpb_glhf m
ijb m]Je_ f _klZ GD: [he__ fkhklZ\ey | g_f g __ fbgn
gZklhl ihA""bzizRRhgZ |/
Dv:P FyRP;; 2nmgdpby fh*meypbb ~Zevghf_jguf dh*
gZ\b]Zpbhgguf khhlsh gbmfglesd¥: KIGK baemqgzZxl gZ ™\
gZklhlZzo "\Z dhdyalec “hklimiguc dh” klZg”~Zjlghc Ih
& $ gZ gzZklhl_/ b aZdjulucdhk8 & I@dcaZdjuluc dh~
ijZdlbq_kdb g_\hafh gh \ha”_ckl\h\ZIlv bfblZpbhggufb
hg aZsbdjlgilh]jZnlh _baemqgB” gkkhyj f ggh gZ qZklhlZo /
/ Bf ggh gZ hldjuluc dh” wnn_dlb\gh \ha”_ckl\b_
ihf_ob | d _]1h kljmdImjZz b nhjfbjh\Zgb_  hibkZ
=EHG:KKldjuluc ik _ \"hkemqgZcguc NZevghf jguc
ij_"klzZz\ey | kh[hc ihke_"~h\Zl _evghklv fzZd&KifZevgh
kbf\hehj)\ ]bkljzZ k~\blidikd ~h\Zl _evghklv k i_jbh~hf
kdhjhklvx i _j ~Zqgb kbf\heh\ dibl k
Siv?2 g_kmsZy qzZRWhlVzZuc GD: kbkl _fu =EHG:KK i_j_~7
gZ\b]Zpbhggu_ jZ"bhkb]gZeu \ *\mo qZklhlguo ih**bZ
==p b / a ==
T4vy2 kemgZcgZy gZqZevgZy nZaZ kb]gZeZ

>ey ijhklhlu fhr_eb [m~_f jzZzkkfzljb\Zlv Ilhevdh
fh*meypbb hidjuluf "Zevghf_jgubry dhAA” _j dZ
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"Zevghf_jgh]h dh”*Z aZ\bkbl hl jZkijhkljZg_gby kb]gZe
Ryoa gbiZo Hrghfm qgbim khhI\_IklI\m_I "ebl_evgl

rebl_evghklb h~ghlh kbflheZ ~ZevdhgaighEL dh~z
wsbU&a < i_j\hf ijb[eb _gbb ih az”_j'd_ ~Zevghf_jgh
R:Pth gh ~Zevghklv ik _\"h "ZewdhkwdZ kb]gZeZ KJt
Jbk11) kjZkkgblZgghrhjime y:P; £ ]2_ -kkdhjhklv

K\ 1z

lh1j_[bl_ev

\QJ % P; %P Q)
2 4
Jbk Fh” _ev jZkijhkljZg _gby kb]JgZeZ KJGK

GZ jbkmgd_ ko_fZlbggh :ijkitmklighdbgu- kbgbc
djm] Klj_ehqdZfb ihdZaZgk_\YMarZevghklb
ihlj _[bl _ev a_ezguc d\z"jzZI

1.3FZI| _fZlbg_kdZy fh™ _ev bfblZpbhgghc ihf_ob KJ(

JZklmszZy \h \k_f fbj_ azZ\bkbfhklv \hhjm  _gguo Kk
N eZ | f_ozZgbafu gZjmr_gby gZ\b]JZpbhgguo kb]g.:
hijm b _f \ jZz"bhwe dljhgghc \hcg_~ GZa fgu_ bklhg
gZklhys__ \j_fy \dexqzx!l \ k_[y kj_"~KkI\Z ih”\b ghc b n
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H<&k\yab ijyfu_ jZ"bhebgbb jZ[hlZxsb_ \ ihehk_ q-
]1Zjfhgbg _kdb_ khklZ\eyxsb_ ~ baemqg_gby | _e \babh
g_dhlhju_ jZ"bhehdZpbhggu_ kbkl_fu kbkl_fu
kimlgbdh\hc k\yab b kbkl _fu \h_ggh]h gZagZq _gb
ihy\le _gby 1Zdbo ihf_o azZ\bkbl hl ijZ\be ]Jhkm~Zjkl
bkihevah\zZgby ki_dljz b jzkij_"~_e_gby qgzZklhl Z 1Z
kh[ex™ gby mklZgh\e _gguo ijZ\be \ dZ ~hf Jhkm~Zjkl
KJGK \dexqZxl \ k_ [y dhkfbg_kdbc k_]f gl gZa fg
k ]f _gl ihevah\Zl e c LZd dZd p_e_gZijZ\e_ggl
nmgdpbhgbjh\Zgby dhkfbqg_kdh]h k_]Jf _glZ fZeh\ _jhy
kbkl f \ p_ehf fh ' gh jZa” _eblv gZznNhadjmgida fghc
bgnjZkljmdImj_ kbkljh@autdhevah\Zl _evkdbf hi_jZpbyf

D \hafh guf \ha”_ckl\byf gZ gZa_ fguc k_]Jf_gl kbk
hlg _klb b i_j ~Zgm kb]gZeh\ bfblbjmxsbo GK beb kb
>DB Z 1Zd _ j_ ljZgkeypbx gZ\b]Zpbhgguo kb]JgZeh\ \
\\_ ~ gghc \| f gghc azZz™_j dhc

Dzd kdZaZzZgh jZg_ _ ihf_o0zZz KJGK ij_kblg\ey | b
ith\lThjyxsbc kb]JgZe KJGK k azZ”~Zggufb azjzg__ .
azZ”™ _j dzfb Izdbf h[jZzahf qlh[u ijb j_r_gbb gzZ\b]zZpb

ithlj _[bl _ev bf_e aZjZg__ 9g_\ _jgu_ dhhj*bgZlu Fh~
bfblZpbhgghc ithf_ob fh gh hibkZlv (@2)mgdpb_
SoL Adrw:P FoRERE R&66BY; ... 220k F PR E RaosBy0

1" _#EZfiebIlm~Z ihfi-pb kimlgbdzZ ijb nhjfbjh\Zghb
ihf_ob Zfieblm”~Z ihf_ob "he gZ [ulv \ur_ ZfiebIm”~u Kk
mjh\g_ bfblZpbhggh]h kb]JgZez f _g__ fbgmk A
ijbzfgbd&:1 fh™_1 g_ \hkijbgylv ihf_om . dz kb]gZ
jZ\ _gklZfiebIm”~ ihb_dfieblm” gZ\b]Zpbhggu®G:kb]JgZeh
[mM”A_| bkihevah\Zlv ijb hij_~_e_gbb dhhj*bgzZl bklbgg
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kimlgbdh\ b bfblbjh\Zggu_ qglh dhg_qgh fh _I| ih\ek
G:l h~*rgZdh aZjZg__ jZkkgblZlv j_amevlzZl \ha”_ckl
ij_"klzZ\ey Iky \hafh guf Khhi\_IkI\_ggh Ney

nhjfbjm_fuo bfblZpbhgfum fh gh mdzZazZlv ke “mx

khhilghr_ @b

HoR # (3)

Siov:? g_kmsZy qZkimllZpbhgghc ihf_ob ijb nhjfbjh\Z
ihf _ob ~he gZ kh\iz~Zlv k qZklhlhc bfblbjm_fh]h kb]
ihwlhfm fh gh gZibkzZlv kh@ghzZgglh  khhlghr_gb_
ihal\hey | gzZf g_ jZkkfzZljb\zZIlv kb]JgZeu \\gqgZkdbhghc h
1Z[h)_

(4)
Savl S0v

Tso¥ kemqgZcgZy gZqZevgZy nZaZ kb]lgZeZz

Dow:P F oRP E Rzo6By; 2nmgdpby fh meypbb "Zevghf_]
dh”~hf

RvPR2 ij_~gzZf_j _ggh \\_" _ggZy az”~_j'dzZ jzZkijhkljzZg_c
RoaoeBy _ij_"gZf_j_ggh \W_"_ggZy az”_jdZ jzZkijh
kbl]gzZeZz

Kmlv g_ij_"gZf_j _gghc az*_j db aZdexqZ_lky \ jZ
bfblZpbhggh]lh kb]J]gZeZ hl bklhggbdzZ ~h ihlj_[bl_ey
b kmlv ij_~gZf_j _gghc b g_ij_"~gZf_pegxkdjajatxlKyd
gZ jhR
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. lh1j_[bl_ev
Bfblbim fZv |

HR068BE HvP

45

4c

HR0606cE P e t

BfblZlhj kb]gZeZ KJGK

JbK JZkijhkljZg_gb_ bfblZpbhggh]lh kb]gZeZ KJ

GZ jbkmgd_ ko _fZlbqgh ij_"klZ\e_gu bfblZlh
lj_m]lhevgbd ihlj _[bl _ev a_ezguc d\z"jzl bfblbjr
djZzkguc djm] b kimlgbdb az”~z\zZz_fu_ bfblZlhjhf nbhi

BfblZlhj nhjfbjm_| az”_j"dRWblddejds azZ”Zxlky
|Zdbf h[jZzahf qlhJu "Zevghklb jZkkgblu\Z_ fu_ ih wl
iIjb j_r_gbb gZ\b]Zpbhgghc azZ”~Zqb ~Z\Zeb dhhj*bgZ
lhqdb h~rgzZdh hl bfblzZlhjz ~h ihlj_[bl_ey kb]gZe jZk

dhg_qghc kdhjhklvx b bf__I k\hx az”~_j°dm h~bgzd
bfblbjm_fuo kim(®bdh\
Riocoleficol® L Bioooc ()

dhihjmx 1Zd *_ fh gh jZkkqbI®)v ih nhjfme_

4
RaooBL ©

2 kdhjhklv jZkijhkljZg_gby jZ*"bhkb]gZeZ
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Hikx~Z ke_~m7) qglh
45 L 4L ® L 4 (7)
GZ\b]Zpbhgguc ijb_fgbd k "\mowlZighc h[jZ[hldhc

GZ [Za_ h[sbo ijbgpbihdZ\b]Zpbhgguo hij_" e gbc
hij_~ e _gby dhhj*bgZl ihklmebjm _Iky ke_"mxsZy ijhp._
baf j gb_ ik _\"h az~ j  _d "ey kb]JgZeh\ g_luj_o GK
ithbaf_j gguf agZq_gby jZkqg_Ilguf iml_f \ugbkeyxlky

ithlj _[bl_&WWVM j_rZ 1ky gZ\b]ZpbhggZy aZ~ZqZ

J ZebazZpby "~Zggh]h iheh  _gby \ ijb_fgbd_ kb]
ijb\h~bl d "\mowlZighc h[jZ[hld_
gZ i_j\hf wlzi_ baf_jyxl ik_\"h azZz”~_j db kb]JgZeh\ |
gZ\b]ZpbhggZy bgnhjfZzpby i_j ~Z\Z _fZy \ jZ"bhkb]gZ
gZ \lhjhf wlZi_ bkihevamy |j amevlZlu baf_j gbc
h[jZ[hldb \ugbkeyxl dhhj*bgZlyukihiljfibVxey r_gby
gZ\b]Zpbhgghc aZz”Zqb ik_\"h~rZevghf_jguf f_Ih”hf

< ZiiZjZlmj_ KJGK bkihevamxlky ik_\"h ~Zevghf
hij ~ e gby dhhj*bgzl ihlj _[bl_ey Ik _\"h ~Zevghklb
jZ"bhgZ\b]Zpbhgguc izZjzf_ ljikb\yeaz” jdZ Ihwlhfn
Ney j_ZebaZpbb \u[jZggh]h f |h*"Z gZ\b]JZpbhgguo
g_h[oh”bfh baf_jylv mdZaZgguc iZjZf_1j kb]gZeZ
NmgdpbhgZevgZy ko fZ ijb_fgbdZ kb]JgZeh\ KJGK
h[jZ[hldhc ijb\_~ gZ.3gZ jbk
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Jbk.3NmgdpbhgZevgZy ko _fZ ijb_fgbdZ k *"\mowlZigh
kbl]gZeZz

LZd dizdjzf _lju kb]JgZeh\ aZibkZgu jZg__ kgZqz
jZkkfzZljb\zZIlv [ehd \lhjbgghc hJ[jZ[hldb Ihke_ [ehd
h[jZ[hldb dhlhjuc khklhbl ba [ehdZ ke "~ _gby az izZjz
b [ehdibkdZ kb]gZeZ

15J r_gb_gZ\b]Zpbhgghc azZz”*Zqgb

Hkgh\guf kh”_j Zgb_f gZ\b]Zpbhgghc az*Zgb \ K
hij_~ _e_gb_ ijhkljzgkl¥_ggho dhhj*bgzl ihlj_[bl_ey
l1Zzd" _ khklzZz\eyxsbo _]h kdhjhklb ihwlhfm \ j ame
gZ\b]Zpbhgghc azZ”~Zgb "he _g [ml THIR8SG e- g
\_dlhjzZ khklhygby ihlj_[bd U hj*bgzZlu ihlj_[bl_ey 9]
Vy Vz 2 khklzZz\eyxsb_ \_dlhjzZz kdhjhklb ihlj_dfbsey W
\j_fy

We f _glu \_dlhjz klzkghydlkymigu g_ihkj_~kI\_ggh
baf j gbx k ihfhsvx jZ*"bhkj_"kI\ M ijbgylh]h jZ*"bhk!
baf_jylvky |_ beb bgu_ _lh izjzf_lju gZijbf_j az
“hie_jh\kdh_ kf_s_gb_ qZklhlu Baf_jy_fuc \ bgl_j_Kk
AVARRY jZ"bhkb]gzeZz gZau\Zxl jZ"bhgzZ\b]Zphbl
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kKhhi\_lklI\mxsbc _fm ]_hf_Iljbg_kdboZgdpbjhgguf
lhwilhfm az”_j'dZ kib]gRieeZ jR\kdh_ kf_s_gb_B@Zklhlu
yleyxlky jZ*"bhgzZ\b]JZpbhggufb izjzf_ljzfb Z khhI\_II
NZevghklv ~h h[t _dlZ > b jZ*"bZevgZy kdhjhklv k[eh
8L“kem>Zl gzZ\b]Zpbhggufb izZjzf IjZzfb k\yav f_""m
NZ Iky khhilghr@Bybyfb

“LOR asLBCa (8)

]»  kRdhjhklv ki2l1ZebgZ \hegu baemqgZ_fh]lh GK kb]gZ

= _hf_ljbg_kdh_ f_klh Thqg_d ijhkljzgkl\Zz k h
agZq_gb _f gZ\b]Zpbhggh]h 1ZjzZft_1jz gZau\Zxl i
iheh _gby F_klhiheh  _gb_ hij_~ ey Iky dhhj*bgZzl
i j_k_g_gby Ij_o ih\_joghkl _c iheh  _gby Ijb wlhf h”~g
f klhiheh™ _gb_ fh'gh Ihevdh ijb bkihevah\Zgbb ~hi
ih\_joghklb iheh  _gby beb bghc bgnhjfZpbb h f_k
hit _dlZz

>ey j_r_gby gZ\b]Zpbhgghc azZz”~Zgb | _ "ey gZo
ithlj _[bl _ey | bkihevamx|l nmgdpbhgZevgmx k\yav
dhfihg _glzZfb \ _dlhjz ihlj_[bl_ey KhhlI\_IklI\mxsb_nmg
aZ\bkbfhklb ijbgylh gZau\Zlv gZ\b]Zpbhggufb

Dhgdj _Iguc \b”* gZ\b]JZpbhgguo nmgdpbc h[mkeh\
nZzdlhjzfb |Ibihf GI oZzZjzdl_jhf “\b"_gby gZ\b]Zpbhgg
b ihlj_[bl_ey \u[jZgghc kbkl_fhc dhhj*bgzl b I ~ G
nmgdpbb ~ey ijhkljZzgkl\_gguo dhhj*bgZl ihlj_[bl_ey fl
k ithfhsvx jZaebgguo jZagh\b”ghkl ¢ "~Zevghf jguo
NZevghf_jguo m]ehf_jguo f_Ih~h\ hij_~_e_gby dhh
dhf[bgZpbc >ey aZibkb gZ\b]Zpbhgguo nmgdpbc
khklZ\eyxsb_ \_dlhjz kdhjhklb ihlj_[bl_ey b
kKhhi\_lklI\mxsb_ f_Ih”u hij_"~_e_HBbygzdhijhfkldpgh ik_\"h
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NZevghf _jguc f_Ih? j Zebam_|ky \ G:I | d f_Ih™ g_

 kldbo hljZzgbg _gbc gZ agzZd LgbRijZilzjffobpzgZevghlh

kf s gbx R<I b iha\lhey_ | h~gh\j_f _ggh k hij_

f klhiheh” _gby \ugbkeylv kf_s _gb_rdZeu \[1]f _gb ihlj_
1511k _\*"h*Zevghf_jguc f_Ih~"

DZd [ueh kdZaZgh ik_\"h~"Zevghf_jguc f _Ih~
h~rgh\j _f _ggh k hij_~_e _gb_f f_klhiheh  _gby \uqgbke)
rdZeu \j_f _gb ihlj_[blge&yjbt g jZkkh]eZkh\Zgb_ gZ
ijb\_~_1 d hrb[d_ hij_~_e_gby dhhj*bgzl \ df

lk_\"h~Zevghf_jguc f_Ih® mqgblu\Z_| jZkkh]eZkh!
ihlj _[bl _ey b bklhggbdZ gZ\b]ZpbkgghftZ&blgHahc
jZ[hlu ij_~iheh bf qlh gqZku gZ kimlgbdZo kbgojhgba
kh[hc Z \j_fy jzkijhkljZg_gb_ kb]gZeZ FofbkI).\_ebqgbg
Lh]~"Z baf_j ggu_ jZkklhygby 2~Z° \ hlkmlkl\bb ijhqgb
baf_j_gbc kf_s_gu hlghkbl_evghibxlbgguo gz 2

4 L¥: LFTOSE :YFUQSE :YWFVQ°E2:P;U? )

]I _ R- \_dlhj ik_\"h~"Zev@hkkdhjhklv Kk\TOBDOQVO-
dhhjrbgM{th kimlgbdz

DZ ~uc kimlgbd i_j ~Z I \ k\hzf kb]JgZe_ wn
bgnhjfzZpbx dhlhjzZy iha\hey | jZkkqgblZlv dhhj*bgZl
fhf_gl baemqg_gby Djhf_ IhlJh \ kb]JgZe aZeh _gZ \_
gZkh\ dzZ ~"h]Jh kimlgbdZ hlghkbl _evgh _“~bghc kbk
\j_ f gb >ey hp_gdb I|j_o dhhj*bgZl b ihijZ\db d rc
ithlj _[bl_ey Ij_[mxlky baf_j gby ik_\"h~"Zevghklb
kimlgbdh\

>ey kms_klI\mxsbo kimlgbdh\uo kha\_a*b®kbkl_ fZ
\ [hevrbgkl\_ kemqgZ_ bf__| j_r_gby h”gh ba dh
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hi[jhkblv ih dhk\_gguf ijbakihehf gbx ih”™ ih\_joghklv
a_feb eb[h \ "Ze_ _dhf dhkfhk _
?keb dhebq_kI\h kimlgbdd\ lihegygh-tl”*h-IDb,

lh \hagbdZ_| baJulhgghklv \ kbkl_f_mjzZ\g_gbc
G:l1 dhgljhebjm_| \azZbfhk\yav kimlgbdh\ f_"~m khJh
dhgljhebjm_| izZzjzf_1j g_\yahd ik, Y"h’keédvgHkijbc fgbd
[mM” | ithkImiZlv g_ijZ\bevgh knhjfbjh\ZggZy bfblZpbhg
ijb_fgbd fh | bkdexqgblv bfblbjmxsb_ kb]JgZeu ba |
NZgghfm ijbagXdml\_IkI\_ggh g_h[oh”bfh nhjfbjh
bfblZpbhggmx ihf_om [zZzdbf h[jZahf qglh[ju \k_ bfb
kb]JgZeu [ueb k\yaZgu f_""m kh[hc

152FZ|1 _fZlbq_kdZy fh™_ev j_r_gby gZ\b]Zpbhgghc a

Hkgh\guf kh” j Zgb _f gZ\b]J]Zpbhgghc azZ”~Zqb dZ«
jZg__ \ KJGK yl\ey Ilky hij_" _e_gb_-\jijhkgjdukl\_gc
dhhjrbgzl ihlj_[bl_ey Z IZd _ khklzZ\eyxsbo _]h kdhjl
j_amevlZl_j_ r _gby gZ\b]JZpbhgghc azZ”~Zqb “he g
jZkrbj_gguc \_dlhj khklhygby ihlj_[bl_ey I We _ f_ gl
\_ dlhjz kem ZIl ijhkljZzgkl\_ggu_ dhhj*bgZlu o m ]
\j_f _ggZy ihijz\dz W rdZeu \j_f_gb ihlj_[bl_eyhl
kbkl_fghc R< Z 1Zd _ khklZ\eyxsb_ \_dlhjzZz kdhjhk
jZ[hl_ [m~_1 ijhba\h”~blvky jZkqg_l dhhjrbgzl ihlj_[k
NZevghf_jguf f_Ih~hf

GZ ijzZdlbd_ dhebq_kl\h baf_j gbc ~Zevghklb h]
ljzo Qlh[u ih\ukblv Ihgghklv dhhj*bgZlguo hij_"_
j_r_gby kbkl_fu mjz\g_gbc ijbf_gyxl f_Ih® gZbf_gvrb«
FGD

lhklZzgh\dZ azZz~Zqgb

>7Zgh
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< dlhj baf_j_gbc ik _\*"hNedevghkdgbc
AL ada 3l
DhhjrbgRluhihjguo Ilhgq_d jZA"bhfZydh\ gZ\b]Zp
kimlgbdh\ ik _\"h kimlgbdh\ b 1Zd "Ze _
L TUM L FU% ', ..., L Ty Y

GZclb \_dlhj dhhj*bgZILh[RYd)

J r _gb_

AZibr_f nmgdpbhgZevgmx k\yav f_ ""m baf_jy fh
b dhhjr*bgzlzfb (10} _dlZ

i ¥ TFTSSE:YFUSE :YF VSE P UQ
4L§¥:1;FTt<;5E:uFUt§E:uFVtG,EPUE‘I? (10)

1 - KNI

¥ LFTOSE :WFUQSE :YWFVQSE P DO?

>ey j_r_gby kbkl fu ihemgb\rboky mjZ\g gbc
f Ihr gZbf_gvrbo d\Z~jZIh\ >Zgguc f_Ih™ fbgtk
d\z”jZlbggmx ghjfm \_dI{i® KWohybdhldkiv f ITh*"Z FGD
ihdZazgzZ 4.2 jbk
ASGAETAUGV &P I IE] (11)

egaiaiac
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Jbk5Koh”*bfhklv f_Ih*Z FGD

>ey ijbf _g _gby FGD gZc”™ _f ijhba\{2G@ nmgdp
k\yaulZxs ¢ \_dlhj baf_j gbc k \_dlhjhf khklhygby
khklhygdbwIzZ ijhba\h~rgzZy fZljbp _c gZijZ\eyY¥3bo dhkbc¢

i ¥: TFT8E :UF WsE :V F VWsE P U
(:T.L§¥:TFTﬁ;E:UFu6tE:VFv6tEPU::‘I.> (12)

1 - N

I¥: TFTOE :URJQSE :V QS E P LID?

x .,
—és€S —és n (13)
7€ x| N
X 2 et =6t Z2ét sq
LTe( T LTXé X | KI
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>7ggZy fZIjbpZ bf Ni4jzZaf ]

GZoh~bf \_dlhj kkklithyegtaymy kv FGD
X=[0;0;0;0];- GZgZevgh_ijb[e@®4) gb _
TGLTGFSE :*:T:GFJ*:T:GF&;0*:T:GF &
4 F(:T:GFs;; (14)
=N\ _d4k) _dlhj baf_j gguo ik _\"h~"Zevghkl _c
k- ghf_j bl _jZpbb
Djbl _jb_f hdhggzZgby ih\lhj gbc ZelHGBGIFZ kem'lI
TG Fs+O AJ*Alj _[m_fZy lhgghklv
<Zgh 1Zd"_ mgblu\zZlv ] _hf Ijbg_kdbc nzZdlhj G_
] hf Ijbb \azZzbfgh]h jzZkiheh  _gby jZ~bhfZydh\ b h[t
gZ\b]Zpbhgghc az~zZqb \hafh ' gh =_hf _Iljbg_kdbc nZzZd
ih 1jz~"b_glghc fZ(1®Hpa ~ZelhjblfZ FGD
2&12 L %PNIAAxx  (15)

= hf_Ijbg_kdbc nZdlhj wdh23dhwnnbpb_ gl mom”~r_
lhgghklb hij_~ e gby ijhkljZgkl\_gguo dhhj*bgZl ih
lhgghklvx baf _j gbc "Zevghklb

16lhbkd bke °_gb_aZ jZ~bhgZh\biZjfh gj@ib

GZ\b]ZpbhggZy ZiiZzjZlmjzZz ihlj_[bl_e_c ij_"gZa
\uiheg_gby ke _~mxsbo hkgh\guo nmgdpbc ijb_f
gZ\b]JZpbhgguo kimlgbdh\ \u[hj jZ[hg_]h kha\_a”by
gZoh”~ysboky \ ahg_ jZ*"bh\b~Abfhklb gZ\b]JZpbhggu
kbl]gZeu dhlhjuo [m”ml Dbkihevah\ZIvkyj*"eygyg@gwdb]Zp!
hij_ ~ e gbc bale _gq _gb_ bgnhjfZpbb ba gZ\b]Zpbhg
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i_j_~zZ\zZ_fhlh \ jZ~bhkb]gZeZo hij_~ e _gb_ \_dIh
ithlj _[bl_ey

zL TUVYPSB

D kh\j _f_gguf KJGK ij_"ty\leyxlky \ukhdb_ [Ij_[h

lhgghklb gzZ\b]Zgbhggduo hij_ ~ e gbc WIh h[mkeh)
g_h[oh~bfhklv jZzkkfhlj_gby f_Ih~h\ hilbfZevghc h[jZ][h
b bale_q_gby bgnhjfZpbb ijb ihkljh_gbb G:1 LZd dZc
hl gZ\b]JZpbhgguo kimlgbxP\alkbh lZ eMighf | G&: P;
2 \_dlhj iZjZf _ljh\ kb]gZeZz yleyxlky kem
d\ZabkemqgZcgufb ijhp_kkZfb Z bo ijb_f hkms_ kl\e
\gmlj_gg_]h rmfZ ijb_fgbdZ azZ”~ZqgZ hij_"*_e_gby \_dl
yley |ky klZlbklbg_kdhc b ey _ j_ r_gby g _h[oh”b
klZlbklbg_kdmx | _hjbx ijb_fZ b h[jZ[hldb kb]JgZeh\ |
gZ\b]ZpbhggZy azZ*ZqZ hij_"*_e_gby \ _dlhjZzkRklhygb:
hlghkblky d azZ”~Zq_ hp_gb\Zgby \ | _dms_f \j f _gb
khklZ\eyxsbo \_dlhjZ kdhjhklb h[t_dlIZ ih gZ[ex™ _gby
bklhggbdh\ baemq _gby k ba\_klgufb dhhj*bgZIlZfb

Ba\ _klgh glh  d\ZabhilbfZevgufb kbkl_fzZfb h
f gyxsboky \h \j f gb ijhp_kkh\ y\leyxlky ke "~ysb_
ex[hf \u[hj_ hp_gb\Z _fh]h \ ke_"ys ¢ kbkl_fT:P;dlhjZ
wlh fh™ | Julv \_dlhj khklhygbyZ:ibbjelhpbéx¢lyc ~jm]hc
\_dlhj hg “he’  _g [ulv k\yazZg k \_dlhjhf iAajzf_Ijh\
| &:T:P;; lhwlhfm ke "~ gb_ aZz \_dlhjhf k hk
T:RjZgknhjfbjm _Iky \ ke "~ _gb_azZ \_dlhjhf iZjEf _Ijh\
LZd dZd \ h[s_f kemqgZ a: iAo *yju\l kb]JgZevgmx nmgdrg
5:P&4a;jZz"bhkb]JgZe g _ebg _cgh jzZ~"bhl_ogbq_kdb_ ke
yleyxlky ijbgpbibZevgh g _ebg_cgufb kbkl_fZfb
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Wlh \e_qg_| aZ kh[hc "\Z kms_kI\_gguo_hYkobhyl ev!
g_h[oh*bfh ©aZo\Zlblv kb]JgZe? gZ mklhcgb\h_  Kkhi
hlke_ "b\zZ_fhfm izZjzf-\fimuo\h \hafh _g Kkju\ j_"bfZz
mklhcgb\h]h khijh\h™ _gby | _j\uc nZdlhj ijb\hi#bl d g_
ithemqg_gby ij_~\Zjbl _evguo hp_ghd agZq_gbc iZjzZf
dhlhju_ k h”ghc klhjhgu “~he gu [ulv “hklZlhggh ]jm[
klhjhgu bo Ilhgghklv ~he ' gZ [ulv “"hklZlhgghc ”"ey
aZo\zZlZ kb]JgzZzezZ gZ khijh\h"* _gb_ ih ~Zgghfm iZj
h[jZzahf fh gh ]h\hjblv h “\mo wlZiZo \ ihemqg_gbb I
\_dlhjZz khklhygby ihli:Phlwéxi ij_"~\Zjbl_evghc ]jmJ[F
hp _gdb agZq_gbc iZjzZf _Ijh\ kb]JgZezZ b wlZi nhjfbjh
| dmsbo hp_ghd izZjzf_ljh\ kb]JgZezZ b khhiI\_IkI\_
ithlj_[bl_ey I _j\uc wWlZi gZau\Zxl I h b kdilinf kb]g
khhi\_lklI\mxsbf iZzjzf_|jzf \Mhdmsl?f hp gb\Z f \_dlhj
khklhygby

H[sZy 1ihklzgh\dZ azZ”~Zgb kbgl _aZ hilbfZevgh]l
hilbfZevguo Ze]hjblfh\ h[jZ[hldb kb]gZeh\ nhijf
ke "mxsbf h[jZahf Imklv gZ \oh” ijb_fgbdZ KJGK
j _ZebaZpbk;ij "klZ\eyxsZy kh[hc Z**blb\gmx kf_kv
O:P@a®@aROPaIP;b ihf_abP(16)

UPRL ®P4a&Paf 6RakRoE JPa (16)

KblJ]gZevgZy nnydPpdadFaoPRalr; \ gZ[ex"Z_fhc
j_Zebazpbh,\ az*"Zg_ kimlgbdh\hc gZ\b]Zpbb khklhbl
kbl]gZeh\ khhl\_IklI\mxsbo jZi@ebqguf GK
kP A&EPaR PRAPOL Af o Q:P&a:PARGRAGP;; 17)
] m KemqgZcguc iZjZf_ 1} ijbgbfZxsbc agZq_gb_
0ZjZdl _jbamxsbc gZebgb_ beb hlkmlkiih_ GCkb]§ZeZ
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gZ[ex"Z _fhc j_Ze&@aApdbhj jZ"bhgZ\b]JZpbhgguo iZjZf_
kbl]gZg¢4dh GK | | o iZjZf_1jh\ ba dhlhjuo ba
bgnhjfzpby h dhhj*bgZIlZo b izZjzZf_ljZo "\bJy3yby ihlj_
\_dlhj izjzf_ljh\ kb]JgzZzez \ dhlhjuo g_ -kbfhj blky
gZ\b]ZpbhggZy bgnhjfZpby thwlhfm bo fh gh
g_bgnhjfZlib\gufb 2 "bkdj_lguc VAVARRY g_kmsb
"hihegbl_evgmx gZ\b]Zpbhggmx bgnhjfZpbx gZz
khh[s_gb_

JZ"bhgzZ\b]Zpbhggufb iZ42KJIZKby\eyxlky az”_j d:
kb]J]gZzez 2 "hie_jh\kdh_ kf_sB&bebqakldhZu kblJgzZeZ
JZ"bhgZ\b]Zpbhggu_ izZjzZf_lju kb]JgZezZ \ k\hx hqg_j_
\_dlhjzZz khklhygby 1| ihlj_[bl_ey D g_bgnhjfzlb\guf i.
hlghkblky gZijbf_j Zfieblm”~Z kb]JgZezZ : b _]1h gZc
AMDIb\gmx ihfl:dPmZklh iheZ]zxl [_euf ]Zmkkh\kdbf
;=R k gme_ \uf fZl fZlbq_kdbf h b~"Zgb_ f b ~\n

ki_dljZzevghc iehlghklvx 1 KblgZevgZ G Knfgdplby h
[ulv hibkZgZ khhlgt®): gb_f
5L #0Dyv:P FyRP ;... 2v@ FWRPAE 1,y (18)

|1~ #&2Zfieblm”"Z kb]g@de PR FyRP;;2nmgdpby fh"meypbb
NZevghf_jguf dh”hf b gZ\b]Zpbhggu$,¥hhgskmis Zfy
qgZklhi4y? kemqgqZcgZy gZgqZevgZy nZaZ kb]gZeZ

AZ"ZqZ kbgl_az hilbfZevgh]h ijb_fgbdz hi
Zelhjblfhh[jZ[hldb kb]JgZeh\ b bgnhjfZzpbb \ ijb_
nhjfmebjm_Iky dzZd hlukdzZgb_ 1Zdhc kbkl_fu Ze]hjbl
j_amevlZIl_ h[jZ[hldb gZ[ex™ _gbc \ dZ ~uc | _dimsbc fh
nhjfbjm_| hp_gdm \_dlhjZz khklhygby ihlj_[bl_ey Kk
"bki_jkb_c hritbgdgb\Zgby
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DzZd hlf_gZehkv \ur_ azZ”~ZqZ kbgl_aZ hilbfZevg
h[jZz[hldb kb]gZeh\ b bgnhjfZzpbb \ ijb_fgbd_ jZa[b\.
kZfhklhyl _evguo azZz”~Zgb kbgl_a Zelhjblfh\ ihbkdzZ kb
bguf izjzf_ljzf b kbgl_a Ze]hjblfh\ |_dms_]h h
nbevljZpbb \ _dlhjZ khklhygby ihlj _[bl_ey | _j\Zy az
f IhArZfb | _hjbb hp_gb\Zgby kemqgZcguo iZjZf _Ijh\
\_ebgbg kb]lgzZeh\ f\IIhZZfB | _hjbb hilbfizdeendhZpbb
kemgZcguo ijip_ kkh\

KhhiI\_IkI\_ggh Ze]lhjblfu fh'gh mkeh\gh jzZa”"_el
deZkkzZ tke_"ysb_ b ihbkdh\u_

1. Ke ~ysb_ Ze]lhjblfu hlke_ "b\Zxl [eb Zcrbc fZ
nmgdpbb ijZ\*"hi#*h[b¥l ihd’
2. lhbkdh\u_ i_j [bjzZx]l \_kv \hafh guc *bZiZahg
]Jeh[Zevguc fZdkbfmf
16.11hbkd kb]JgZeh\ ih az™_j°d_ b gZklhl_

Hkgh\ghc azZz™"Zq_c j_"bfz ithbkdZz kb]J]gZeh\
nhjfbjh\zgb_ ij_"\Zjbl _evghc ]jm[hc hp_gdb ]h izjZz
azZ™"ZqZ j_rZ _|ky gZ h]jZgbqg_gghf bgl_j\Ze_\j_f _gb
dhlhjhlh hij_~ ey _ Ilky k h~ghc klhjhgu lj _[m_fh
nhjfbjh\Zgby khhl\_IklI\mxsbo hp_ghd Z k ~“jm]hc klh]
ihklhygkI\Z hp_gb\Z fuo iZjzf_Ijh\ beb fZehklb bo baf

>ey klZg”~Zjlguo agZq_gbc fhsghklb gZ\b]Zpbhggh
kbl]gzZzez \ KIJGK =EHG:KK *36 b \gmlj_gg_]h rmfz
m~h\e I\hjbl _evgu_ o0Zjzdl_jbklbdb Ihgqghklb ij _"\Zjbl
iZjzZf _Ijh\ kb]JgZezZ ~hklb]zxlky ijb \j_f _gb h[jZ[hldb k
GK L a fk >ey 1Zdbo bgl_j\Zeh\ \j f gb
"hie_jh\kdh_ kf_s gb_ gZklhlu kb]JgZezZz f_gyxlky g_a
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bo fh gh kgblzlv dhd¢RlZjdl Z2MIhf kb]J]gZe gZ \oh”_ ijb_fg
gZ bgl _j\Zze_ \j_ f _gb fh™ | [ulv ij_AkKLzZ\e_g \ \b"_

Ba | _hjbb hilbfZevgh]h hp_gb\Zgby kemqgZcguc
kblgZeZz ke "m_| glh fzZdkbfmf Zihkl_jbhjghc
bgnhjfZpbb mqgblu\Zxs_c¢c ijh\_~ ggu_ gZ[ex”™_gby
gZc”™ _g nhj{i@ehc

:6ARAB LYP 64 ReoE J::64 BB (19)

2 h]lb[ZxsZy kb]J]gZeZ gZ \uoh”™_kh]JeZkh\Zggh]h nbevl

c4>1

+:6écﬁt,é,Big4 U:M:P FR;?KP EStRB@ P (20)

c4>1 (21)
3:64R%BR * U:M;:PFRE$P Et&RB@P
¢4

2 kbgnZagZy b d\Z*jZImjgZy dhfihg_glu khhiI\_IklI\_ggl

D\Z"jZImjgu_ dhfikg6adsB3:64 Rgofhjfbjmxiky gZ
\uoh”Zo ~\mo dhjj_eyInHjH\ jbk

Jbk7 Ko _fu kbgnZagh]h b d\Z~jZImjghlh dhjj_eylh
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JZkihezZ]zy :1< fh gh \uqgbkeblv ex[u_ hp_gdb
"hie_ jh\kdh]h kf_s _gby qZklhlu Hluggh jZkkfzZljb\
khhi\_ITkI\mxsb_ fzdkbfmfm :I< [Ijbf_j nmgdpbb :lI<
m\b”~ _|v gZ8jbk

Jbk8 Ijbf_j ljzof_jghc nmgdpbb ijZ\*hih~h[by

lhkdhevdm Zijbhjgu_ iehlghklb \_jhylghklb jZk
1 ZjZf_IjMRbBgygbgylu jZ\ghf_jgufb \ aZ*ZgguobébziZatl
jhev ijb gZoh ~_gbb hp_ghd k\h~blky d nbdkbjh\Zg
h[eZklpR3:B \ dhlhjhc aZ”*Zxlky \hafh RbBhaf_g_g
ijb ihbkd_ wdklj _fmfz :I< Ilhwlhfm _keb m ihlj_|
"hklzZzlhggh 1lhqggZy ZijbhjgZy bgnhjfZpby h \hafh gl
[¢Raca® Ih khhI\_lklI\mxszZy *\mf_jgZy h[eZklv [m~_I
glh h[e_]gZ_I ihbkd wdklj_fmfz
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K mq_Ihf k» _eZggh]lh azZf_qZgby \ujzZz _gby Z IZ
glKy\ey Iky fhghlhgghc nmgdpb_c¢ k\h_]h #Zf]loH_glzZ
aZibkzlv \ wd\b\Ze_@Pphf \b"™_

[RUg BL 'fé)své;t}tl8>wéad}fm@?::6é%§55 (22)

ljb ijZdlbg_kdhc | _ZebaZpbb j_rzZxs_]h ijZ\bez
[¢ Raca® \hafh 'guo agZq_gbc RZRAfY"Kkdj_Ibabjm_Ilky
ljb 1Zdhf ih*oh”~_ ihbkd ih g_ij _julguf Zjjmf_glzf \
[he  ijhklhc ijhp_"mjhc i_j [hjZgilhkdimgagdhfmgbc ~\m
Zjilmf_glh\19pk

Ba \ur_baeh” _ggh]h fh 'gh k~ _eZlv \u\h® qglh gZ
kblJgZehih"h[gZy bfblZpbhggZy ihf _oZ \ha”_ckl\m_1[| \
g_|lj_[m_I khl]eZKbkZig@pg'uKb]JgZehfkh kifph)lgbdZz

JbK9 Ko fZ ihbkdZ kb]gZez ih "\mf izjzf Ijzf
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162 FZl fZlbq_kdZy fh~_ev kbkl_fu ihbkdz az”~_j db |

H[{sZy azZ”~ZqZ ihbkdzZ jzZkkfhlj_glZ6.1\ Iljjba"_e _
ijZdlbq_kdhc j_ZebaZpbb Ze]lhjblfh\ ihbkdZ kb]gZe
itheguc ihbkd b “hihbkd qglh h[mkeh\e_gh dhebqg_kl
bgnhjfZpbb h agZq _gbyo azZz” _j db b ~hie_jh\kdh]h kf
iIjbgbfZ_fh]h kb]JgZeZ Iheguc ihbkd bkihevam_Iky ijb
"hklzZlhggh ]jm[hc Zijbhjghc bgnhjfZpbb h az”~ _j 'd_ b
kf s gbb qzZklhlu kb]JgZezZ Djhf_ Ihlh hlkmlkl\m_
| _ dmsbo wn_f_jb”"Zo b |_dms_f \j_f_gb \ ijbzfgbd_ J
bkihevam_ |ky ijb gZebqgbb bgnhjfZpbb h agZqg_gby
"hie_jh\kdh]h kf_s gby qZklhlu k Ihc beb bghc Ihq
kbilmzpby \hagbdz_| \ ~\moi_keuwoqzZyoj_ <bf_ 12Zd
gZaulZ_fh]lh Jhjyq_lh klzjlz dh]”~Z ijb \dexq_gbb ijb
ZijbhjgZy bgnhjfZzpby h agZq_gbyo azZ”~ _j 'db b “
kf s gby gZklhlu eb[h hl \g _rgbo bklhggbdh\ eb[h h
ba "Zgguo khojZgzggh]h k ijhreh]l]h k_ZgkZ ZevfZgZz
\lhjuo ihke_ kju\Z ke_ "~ _gby aZ kb]JgZehf k p_evx i_j.
b ih\lhjgh]h \oh ™ _gby \ j_"bf ke_" _gby

>ey gZr_c fh”_eb [m”_|I bkihevah\Zlvky | "Dbf
ihbk@aheh”?guc klZjl ijbzfgbdZ b [m”~_f kqgblZlv glh
ihklmizlv gZ \oh” ijb_fgbdZz

HikmlkI\m _| ZijbhjgZy bgnhjfZpby h az”®_j'dZo

HikmlklI\mx|l wn_f_jb”™u

>ey \u[jZgghc fh”_eb kb]JgZeZ k g_ba\ _klghc nZ
ijZ\"hih~h[by ZgZeblbqgq_kdb mkj_"~gy Iky qlh ijb\h
d\Z7jZImjgh]h gZdhi@ Jditky
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Jbk1l0. Ko _fZ dhjj_eylhjZz k d\Z*jZImjguf gZdhie_ gt

LZzd dzd \ j_"bf_ ihegh]l]h ihbkdzZ hlkmlkl\m_I
bgnhjfZpby h az” j°dZo "hie_jh\kdbo kf_s gbyo qgZ|
ghf_jZo \b~bfuo GK |h ihbkd hkms_kl\ey Iky \h \Kk
\hafh'guo az”_j _d jz\ghf ~ebl_evghklb i_jbh~rz 7
dh~z \ ~bzizahg_ \hafh ' guo “hie_jh\kdbo kf_s_
h[mkeh\le _gguo “\b" _gb_f kimlgbdh\ ~\b" _gb_f ihlj_[t
\hafh gufb moh”~Zfb qgZzZklhlu hihjgh]l]h ] g _jZlhjzZ ijb
kb]lJgZeh\ \k_o0o GK

J _amevlZlhf j_r_gby [m~_| fZdkbfmfZarkigihpib b
wlhl nmgdpbb kh\iz~rZ | k fZdkbfmfhf nmgdpbb ijZ\
nmgdpby ijZ\*hih*h[by fhghlhggZy

AgZqg_gb_ fzZdkbfmfz:%gmZqggbZ Iky ijb m\_ebqg_g
P=QjZaj_r_gb_ ih az”™_j d_ glh ijb\h”Abl d mom~r_ ¢
h[gZjm  _gby kb]JgZezZ Ke ~h\ZP=@qghcdEZaZgpu r gby
fh gh \u[bjzZlv ba mkeh\by “himklbfhl]h mom”r_gby
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h[gZjm  _gby L d m\_ebg_gb_ gbkeZ yg__d ih az”_
\ugbkebl_evgu_ aZljZlu b m\_ebgb\zZz_ | \j_fy ihbkd:
ijZdlbd_ ihez]zxl jZRfQuavwygs >Zgghc Ilhgghklb
"hklzZlhggh ~ey |Ih]lh qlhJu ]jm[h hp_gblv azZz~ _j°dm |
ihlhf [m~_ | mlhqg_gZ \ kbkl _f ke "~ _gby
16.3Nhjfbjh\Zgb_ hp_ghd gZ hkgh\_ ke _"“ysbo kbkl

AZ"rZqZ ithemqg _gby hp_ghd bgnhjfZlb\guo
I _j_ghkbfuo jZ"bhkb]JgZehf highkblky d deZkkm aZ
nbevljZpbb j r _gb_ dhlhjhc fh | [ulv ihemq_gh \ |
ijb[eb” _gbb GZb[he__ qgzZklh bkihevam _|ky ]Zmkkh\k
< L:a;,j; < wlhf kemgZ_ hilbfZevgZy d\ZabhilbfZev
ijhp _k&zZnhjfbjm Iky ke 7~ys c¢ kbkl _fhc h[h[s_ggZy kc
Ijb\_~ gZ gZ.ljibk

Jbk.11H[h[s_ggZy ko_fZ ke _"~ys ¢ kbkl_fu

Hikg Uu@AEgZ[ex~Z _fhlh ijhp_kkZ \ fhf_gRu \j f_.

ke _"mxsb_ k rz]hf ~2bkdj_IlbazZpbb 7G thkimiZx
"bkdjbfbgzZlhjz gz \lhjhc \oh” dhlhjhlh ihklmizZ_1 hi
QosRav@ knhjfbjh\Zgguc 7ey wdkljZihebjh\Zggh]h g
\j_f _gB agZq_¢&blyp_gb\Z _fh]lh izZjzf_|jZ >bkdpblhbgZlhj
mkljhckl\h kb]JgZe gZ \uth;_i:Ucﬁhlhijjfh]ikhjpbthe_g

jZkkh]leZkhUzZglb & F 5f ~"m agZq_gbyfb hp_gb\Z f
iZjZzf_1jA2 khhI\_lIklI\mxsbfb \oh~ghfm b hihjghfm kb]g
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| _hjbb hilbfZewdrwljZpbb b \ | _hjbb hp_gdb ihklr
iZzjzf _1jh\  ijb ijb_f_ kb]gZeZ gZ nhg_ ]Zmkkh\kdh]!
ijhp_kk gZ \uoh”_ ~bkdjbfbgZlhjZ hij _~_eg4lky khhigh

Q;tkap oL : BaUJ{“@ o| @O (24)

] :{EFhlj _ahd j ZebaZpbb gZ[ex” _gbc

B;fFa42 nmgdpby hl gZ[ex*Z _fh]lh hlj_adZ §h_ZebaZ
hp _gb\Z fhlh ijap_kkZ

<b” nmgdphffada az\bkbl hl ijbgbfz _fhc ijb kbgl
klZlbklbg_kdhc fh~_eb-itkkb]JgR\ewghh[klZgh\db gZ[h
hp_gb\Z fuo iZjzf_Iljh\ b jy*Z ~jm]bo nZdlhjh\ b dhgdj
jZaebqgguo Ibih\ az~Zq A”_kv ~_ hilf_Ibf qlh _keb
kb]J]gZzez djhf_ hp_gb\Z fuo Bhfaa dk\ey llky nmgdpb_c
ijZ\"hih~h[by gZ[ex"Z_fh]lh hlj_adZ j ZebaZpbb

KIjmdImjZ nbevljZ h[h[s_gghc ke_"ys 1cdlkbkl_ fu
hij_ ~ ey |ky ~bgZfbdhc baf_g _gby bgnhjfZb\gh]h
Ilhwlhfm 1ijb kbgl _a_ hilbfZevghc ke 7~ys ¢ kbkl_ fu
azZ"Zlv Zijbhjgmx fh”_ev baf_g _gby 7~Zggh]h ijhp_
bkihevamxl _]1h hibkzZgb_\ ijhkljZgkl\_rkHkigwgbc <\
\_ dIh], k\yazZgguc k ijlégpkkkhghr_ g&=?TFT ]*_ k 2
fZljbpzZ khhlI\_Ikl\mxs_]h jzZaf jZz AZNZ"bf ebg_cc
baf g _gby \ _dlhjZ khklhygby

ToL (Toos5E ) @25
N &,52 "bkdj _lguc ;=R k gme_\uf fZIl_fZIlbg_kdbf h b
fZljbp_c "“"bki &kbc
KljmdlImjbrevljZ \ dhglmj_ ke_"ys_clkbkl_fu jbk
fh gh hibkzZlv khhlghr_gbyfb
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To L (ThosE Qb &, L (Thos
& 2 wdkljZihebjh\ZggZy hp_gdZ bgnhjfZzlb\gh]h ijhp_Kkl
-p2 fZljbpzZ \_kh\uo dhwnnbpb_glh\ nbevljZ \ h[s_f
kemqgZ_ f _gyxsboky \h \j_ f gb

= _g_jZlhj hihjgh]l]h kb]JgZeZzZ1\Xlkrohjffbjpbkl kb]gZe
QskRad@ g_h[oh”~bfuc “ey jZ[hlu ~bkdjbfbglidhhkh <b~"
kb]J]gZeZ hij_~_ ey Iky bkihevam_fuf Ibiif "bkdjbfbgZlh

164 FZI|l _fZIlbg_kdZy fh™ _ev kbkl _fu ke_~ _gby azZz az*
kblgZeZz

JZkkfhljbf ih~"jh[g__ kljmdImjm kbkl fu ke ~ gby a
Kbkl fZz ke "~ gby azZ azZ” _j dhc bf__| kljmdIimjm ke _
JbXk12)

Jbk12 KljmdImjz kbkl _fu ke " _gby aZ az”_j dhi

>ey ihkljh_gby fh~_eb kbkl_fu ke_~_gby ihkljhb
fh _ev "bkdjbfbgzZlhjz b fh”_ev k]l]eZ b\Zxs_]h nbevljZ

>bkdjbfbgzIlhj wlh mkljhckl\h kbl]gZe gZ \u
dhlhjhQhijhihjpbhgZe_g jZkkh]eZkh\Zgbx f_""m ag
hp_gb\zZ_fhlh izjzf_1jz khhI\_lkl\mxsbfb \oh”ghfm
kblgZeZzf
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?klv g _kdhevdh \ZjbzZglh\ ihkljh_gbc "bkdjbfbg
g _dh] j_glguo ke _"ysbo kbkl _f
Qa L +4,F % E 3:3,F 34; (25)

Qs LE84°E3°F84°E 3° (26)

8A >B ?8A; >E;
QalL (27)

§8A >G5 >8A; >E;

DZ "uc ba "bkdjbfbgzZlhjh\ bf__ | k\hb iexku b fbgn
"Zgghc jZ[hl_ ey fh”_eb ke _"ys\aykokl fu [m~_|
"bkdjbfbgzlhj 1 d _]h “bkdjbfbgZpbhggZy o0zZjzdl_jbkl
Z\lhjm ihdZaZgZ GZ3jbkmgd _

Jbk13>bkdjbfbgZpbhggZy 0Zjzdl_jbklbdZ ~bkdjbfbg

Qs L84’E3°FEH°E &°
Dimlbagm ~bkdjbfbgZpbhgghc o0zZjzZdl_jbklbdb fh"
nhjfm eBhs):
5 L :ME—> (28)
lou
=N 62 \j_fy gZdhieMhpbghr _gb_ kb]JgZe rmf gZ \oh
"bkdjbfbgzZ6&hwpz\j fy "ebl_evghklb kbf\heZzZ
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>ey gZr_c fhr_eb \u[_j _flmbéyyprdZ azZibku\zZ_fh]
nhjfmegBhxy:

L xQJBBQ%U (29)

=N 62\] fy gZdhie @WHP *BehkzZ kbkl _fu ke "~ gby HJu
(1« =p

165Nhjfbjh\Zgb_ iZjZf Ijh\ kb]gZeZ bfblZpbhgghc ih

< G:l gZ hkgh\Zgbb imgdlh\ kb]J]gZeu
h[jZ[Zlu\Zxlky k ihfhsvx dhjj_eypbhggh&elbazZpthddbd
kbkl _fu ihbkdZz b kbkl _fu ke_~_gby y\ley Iky dhj
hij_ ~ e _gby izjzf_Iljh\ g_h[oh”bfuo ”"ey nhjfbjh\Zg
bfblZpbhgghc ihf_ob jzZzkkfhljbf kb]J]gZezZ \h \j_f_ggh
\uoh”_dhjj_eylhjZz dhjj_eypbhggu_ k\hcklI\Z h]b[ZXxs_
k\hckI\Z \KkEEHG:KK ijbgpbiu b ihKljhtmgby m gzZk _klv
bkoh”guc kb]JgZe h]b[ZxsZy _]h ij_"klZ\e_g gZ jbkmg

4 2 86

q=402 §6

9/10lg(511)

A

v

Jbk Dhjj_eypbhggZy nmgdpby h]b[Zxs_c kb]c
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lj_~iheh bf \ha”_ckl\m_1 ihf_o0zZ ?klv \ZjbzglZ °

ithf_ob ~Zggu_ \ZjbZglu ihdZaZgu gZ jbkmgdZo b
A 2 86 q*=50% §6
A & # A
q=40% §6
q*=202 §6
t
Jbk Dhjj_eypbhggZy nmgdpby h]b[Zxs_c kb]gZe

Kb]J]gZe nhjfbjm_fuc bklhqgbdhf bfblZpbhgghc ihf
[ulv hibkZg nhjfmehc
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q*=502 §6

4 2 86
A & #
g=402 86 (% 5
t
Jbk Dhjj_eypbhggZy nmgdpby h]b[Zxs_c kb]gZe
Dzd \b*gh gZ jbk ihf_oZ b kb]gZe hlebqgZxlky

ihf_oZ ijZdlbq_kdb g_ \eby | gZ kb]JgZe GZ jbk a
khleZzkh\zZgzZ k az”_j dhc bfblbjm_fh]h kb]JgZezZ bf_g
bkihevah\Zgb_ bfblZpbhgghc 1ihf_ob y\ley Iky wnn_
ithrZ\e _g®Gbl G:I[m”_| \hkijbgbfZlv bfblZpbhggmx 1ih
\f _klhj _Zevghih]gZe QZklhlgZy hl[ezZklv \ ~Zgghc
jZkkfzZljb\Z |ky kf nhjfmem

Ba jbkmgdh\ fh gh k~ _eZlv \u\h® _keb ihklZ\blv
ithf _om kbevgh hlebgZxsmxky ih az”~ _j°d_ hl bklbggh]
~z h[gZjm bl |1 d hg bs_| ]Jeh[Zevguc fzZdkbfmf
ke "~ gbyw?2l \_"v hg ke_"bl aZ [eb Zcrbf fZdkbfmfhf
j_"bfhf y\ey Iky bf _ggh j_"bf ke "~ gby Ba wlh]h ke
ihklZzgh\db bfblZpbhgghc ihf _ob gm gh kh]leZkh\u\ZlI
gZklhlm kb]JgZezZ k azZz™ _j dhc b gZklhlhc bklbggh]lh kt
"h rbjbgu ibdZ dhjj_eypbhgghc nmgdpbb Ijbgzf w
aZ\bkyl hl dhhj2*bgzZl b kdhjhklb ijbzfgbdZ dhlhjhfm k
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17 <u\h”?u ih jZa”_em

>ey bamqg_gby ijbgpbiz ~ _ckl\by bfblZpbhgguo ih
lezZ\ _

1) ijb\_~ _gZ djzldZy deZkkbnbdzZpby ihf_o ba dhl
Ney jZkkfhlj_gby \ jZ[hl_ ihf_ob i_j_gZp_eb\Zxs_]h Ib

ithdZaZgh glh fzZIl _fzZlbq_kdzy fh”_ev ihf_
kKhhi\_IklI\h\ZIlv fZI_fZIbg_kdhc fh*_eb-BIBJjgZeZ imgdl

3 ihdzazZzg 1ijbgpbi \ha”_ckl\by bfblZpbhggh]h k
gZ\b]Zpbhggmx ZiiZjZImjm jbk

ithdzZzaZgh qlh ey |Ih]h glh[u ihf_ozZ \ha”_ckl\l
\Ilhjbgghc h[jZ[hldb G:I kb]JgZeu bfblZpbhgghc ihf_
[ulv kh]l]eZkh\Zgu f_""m kh[hcih aZ% _j°d_ imgdl

5 ihdZazgh glh \ j_"bf_ihbkdzZ kh]l]eZkh\Zgb_ ihf_oc
lj _[m_lky |l d \ j_"bf_ ihbkdz ijhbkoh”~bl ihbkd
fZdkbfmfz az~_j db,imgd);

6 mklZgh\e _gh glh \' j_bf_ "e&e ThgbZxgh\db
bfblZzpbhgghc ihf_ob gm gh khl]ezZkh\u\zlv az” _j'd
bfblZpbhgghc ikf aad j'dhc b qZkkhdgghkb]gZeZz
Ijbg_f waz”_ j @aZ\bkhl iheh  _gby G:I dhlhjhfm klZ\Db
ithf _oZ imgdl

Ba \k_]h \ur_ kdZazZggh]h ke _~m_1| qglhJu knhjfbj
I _j_gZp_eb\Zxs_]h IbiZ gm ' gh

- knhjfbjh\zZIv kb]JgZeu ih kljmdImj_ ih\lhjyxsb _
kimlgbdZ

-kh]lJezkh\zZlv iZzjzf_lju bfblZpbhgguo kb]gZeh\ f_"~

-i1ZjZf_lju bfblZpbhgguo kb]J]gZeh\ \ gZqZevguc fhf
"he gu [Wi]eZkh\ZgydgZehf ijboh”ysbf gz G:I kh kimlg
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=E:<:

F Ih” hij_ ~ e _gby dhhj*bgzl bklhgqgbdZ bfblZ]
ihf _ob

21Kmlv f_Ih~Z hij_~ e _gby dhhjrbgZl bklhqgbdZ bfbl:
kb]gZezZ KJGK

ljbgpbi jZ[hlu bfblZlhjz ihf_ob KJGK ih&8ZaZg jt
F_Ih~ h[gZjm  _gby bklhggbdZ bfblZpbhggh]h kb]
aZdexqZ_lky \ |hf qlhfu hij_~ _eblvg_ij_"gZf_j_ggn
jZkijhkljZzg_gby bfblZpbhggh]ghkibllg2egh hihjguo lhqg_
dhhj*bgZlu dhlhjuo azZjZg__ ,bah_khggybké gghc
azZ”™_j,dij_~_ellivhj*bgZlu bklhggbdZ

>ey Ih]h qlhfu gZclb \k_ aZ”_jRiRooksRIgZeh\
jZkkfhljbf ihih~jh[g__ iZjzZf_lju \k_o gZ\b]Zpbhgguo ki

kb]gdkimligbdh\ fh” _ev kb]JgZeZ ijb\_~ gz \

kb]gdehklZzgh\sbdZ ihf_o fh”_eb kb]JgZeh\ gZibkzZgu
\ f_klZo

-jZkiheh™ _gby kimlgbdh\
-jZkiheh ™ _gby bfblZlhjZz
-jZkiheh  _gby ih~"zZ\ey_ fhc G:I
-jZkiheh™ _gby dhgljhevguo klZgpbc
21.1Kb]JgZeu GK kZgzZkiheh  gby kimlgbdh\

JZKkkfhljbf jbk @Ked\ihdZaZgu kimlgbdb <havf
Ney ijbf_jZz kimlgbdzZ 1Zdh_ dhebg_kl\h h[hkgh\u\Z _
fbgbfZevghh[oh~bflgbkeh hihjguo |hg_d “ey j_r
gZ\b]Zpbhgghc aZz”Zqgb
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Kimlgbdb kbgojhgbabjh\Zgu f_"~m kh[hc ih \j_f gk
kblJ]gZeu h”gh\j_f ggh Ih \ |Ihgd_ baemq_gby kb]JgZ
fh gh kgblzlv qlh g_| k™"\b]Z mnhhddpdnbd kulZxsmx
kb]gZe "ey dZ "h]hHKighl glzd B k\ ke "mxs (BOxb” _

5L #Ry—; ... a9vBE T4y (30)

] j2 \u[jZgguc kimlgbdN kieWigbdh\ [MAnimgdpbc
hij_ ~ eyxsbo kb]gZe
21.2Kb]JgZeu GK \ Ihgdidoeh™ gby G:1 b DK

Hiylv h[jZsZykv d jbkmgdm \brgh qglh \ f_kI_
kimlgbdz ijbh[j_IZ | azZ™ _j'dm |h az”_j d_ ~Zevgt
fh gh hij_~ _eblv dhhj*bgZlu 1Ilhqgdb KhhI\_IkI\_ggl
hibku\Zxsb_ kb]JgZe \ lhgd_ G:I [m"ml| bf(3ly ke ~mxsb

5 L #Doyi— FyRR; ..o @ FRRAE 4% (31)
]~ R:P-\j_fy jZkijhkljZg_gby kb]lgZeZ hl kimlgbdZ ~h G:

JZkkfhljbf kb]JgzZzeu kh kimlgbdh\ \ f klZo jZk
dhgljhevguo klZgpbd¢hDKmIbKk\h ¢ y\ey |ky gZ\b]Zpb
ijb_fgbdhf bf xsbf k\hb dhhj2legZluihykg gby
jZkijhkljZzg_gby kb]JgZezZ ~h DK fh gh.jZkkfhlj_Iv jbk
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20% P Z \
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X\Y\Z\

Xa,Ya,Za

Jow P

XLY[Z] : ] XY ]Z]

JbklJZKkijhkljZg _gbc gZ\b]Zpbhggh]h kb]JgZeZ ~h

GZ jbkmddko fZlbggh ihdZajaghf PK Ihf Kimlgbd
kbgbjfghf_ j kimlgbdZ

Bkoh”y baljbkmgdpbb hibkul\Zxsb_kb]JgZe \ lhqgd_
gD Kh gh aZib@2iv

5L #Dsiy:— FiBv R ... s 4@ FBvPAE T,y (32)

712 ghf_j kimlgdrdgmd\Z dhlhjhc h[hagZq_gZ [Zah\Zy
KhhI\_IkI\_ggh \k_1h fh gh 0 Gi/bkizrhvg d p b Wi
dhebq_klI\h kimlgbdine bk 2kI\h klZgpbc

213Kb]JgZeu bfblZzpbhgghc ihf_ob \ Thqd_ jZkiheh _

bklhggbdZ ihf_ob

JZkkfhljbf kb]JgZeu ihklZgh\sbdZ ihf_o \ f_kl_ jZzZI
bfblZlhjz G2Z jbk ithdZazg ijbgpbi ~_ckl\by bklhqg
G:I BfblZlhjaz*Z |ky bfblbjm_fzZy 1IlhgdzZ djZkguf
JZkkgblu\zZxlky iheh _gby bfblbjm_fuo kimlgbdh\
bfblbjm_fh]h kimlgbdzZz ~h bfblbjm_fhc Ihqgdb jZk
azZ™ jdZ kbl®s®Z >Zevr_ wlb az”_ j 'db nhjfbjmx
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bfblZlhjhf b ihr"Zxlky gZ GHa Bkoh.kyWZaZggh]h kb]gZe
\uoh”_ bklhggbdZ fh 'gh aZibkzZlv (3Be_"mxs f \b”"_

Syl #B i P FRP: ... * 48KP F RPOE T4 (33)

17 _i2zghf_j bfblbjm_fh]lh kimRgfPdz az~ j dZ
nhjfbjm_fZy ihf_o0Z ihklZgh\sbdhf Dhebqg_ki\h bf
kimlgbdh\ h[hadZqkhBI\_1kI\_ggK fm2\d gbc

Z

Xa,Ya,Za X\Y\Z\

X}YlZ]

Jbk2 <ha”_ckl\b_ bklhggbdZ bfblbjm_fh]h kb]gZeZ

DK ihdZazZgu ju bf p\_Ihf Ilhlja[lelzgwm 2BfblZIhj
g_joguf Q _jgu_ klj_edb wlh bfblbjm_fuc kb]JgZe KJGK
\ kK_[y bfblZpbx 1Zdh]h dhebq_klI\h kimlgbdh\ dhlhjh_
j_r_gby gZ\b]Zpbhgghc azZ”~Zqb DjZzkgufb klj_edz
iheh _gb_ G:I b DK ihemq_gghc ijb j_r _gbb gZ\b]Zpt
ijb " _ckl\bb bfblZlhjzZz kb]gZeh\ KJGK
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KblJ]gZeu bfblZpbhgghc ihfZgbkihlédlgd gby G:I1 b
DK

KblJ]gZeu ijbgbfz_fu_ \ Thqd_ iheh  _gby ihlj_[bl_e\

| dnhjfbjm_fuf ihf_ozZf ~h[Z\ey_Iky \j_fy jZkijhklj
bklhgghkhZ o "h ihlj_[bl_ey

Kb]J]gZeu ijbgbfZ _fu_\ lhgdZo DK iRRdbkddhdy gZ
ba @b fh'gh azZibkzZlv \ ke _"m34_f \b"_
Syl #ii— F RP E RaosBi; ... "4 F RP E Rooaodse (34)

E 44

[N #pZfieblm”~Z baemqZ fh]lh bfblZpbhiggP]lhj Kly]lgZeZz
jZKijhkljZzg _gby kb]gzékz Mmiblbjm_fh]lh kimlgbdzZ
bfblbjm_fhc IRGdEB:s- \j_fy jZkijhkljZg_gby kb]gZeZz
bklhggbd#ZhéhDK

elhjblf hij ~ e _gby dhhj*bgZl bklhqgbdZ bfblZ
ihf _ob

LZdbf h[jZ%aew dZ ~"hc BReaPIB( M _| h*bgZdh\h >ey
\ugbke _gby \ghkbfhc bfblZlhjhf g_ij_~gZf_j _gghc azZ”"_

Hij_~ eblv iheh  _gby DK
<dexqblv bfblZpbhggmx ihf_om mdZaZzZ\ bfblbjm_

J _rblv gZ\b]Zpbhggmx azZ”~Zgm ih ijbgylhfm k
ijb_fgbdb b DK ihdEZhptlbgZlu bfblbjm_fhc Ihgdb |-
h[jZzahf fh gh \ugbkeblv fhf_gl \ dhlhjuc gZgqZehkv
bfblZpbhgghc ihf_ob

L d\ gZ\b]Zpbhgguo IjbzfgbdZo bkihevam |k
"Zevghf_jguc f_Ih” hij_~_e_gby dhhj*bgZl Ihbik_\"h
ijb_f_ bfblZpbhggh]h kb]JgZezZ fh'gh aZibkzZlv \ ke_"m:
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(¥ TFTSSE:YFUSSE :YFVSEPU
AL ¥ LFTISE:YF UtSE YF VISE P U (35)

1 - NI

¥ LFTOPE:YFUQSE :YFVQeE P (D?

F 0,

22

ljb j_r_gbb gZ\b]Zpbhgghc az”~Zqb \_dlhj khklIF
ke _~“mxsbc \b AT Y ,2?P;

Mgblu\Zy imgdilhemqgbf qlh

?78L ?Baooou (36)

LzZzdbf h[jZahf ihke_~gbc we_ f gl \ _dlhjzZ khklIF
kh~ _j"Zlv ik_\"h~"Zevghklv hl dZ "hc DK ~h bklhggbdz
kbl]gZeZz

4. >ey \ugbke_ _glhdwhj*bgZl bklhggbdZ gm gh j_
gZ\b]Zpbhggmx azZz”~"Zqm DKghkblikewgh ~Zevghklyfb [m
kem bP¥ Z dhhj*bgZlu y\eyxlky bklbggufb dhhj*bgZzlZz
klZgpbc "ey j_r _gby gZ\b]JZpbhgghc azZz*ZqgmRkRf limgdl
NZgh

< dlhj baf_j gbc "Aebaglikj gbc

£L 2p2pa 2p!
DhhjrbdNdligljhevgudbgpbc

L TUMILTL UM, ..., TcL EW ¥
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<u\h”u ith jZa”™_em

>ey j_r_gby azZ~Zqgb jZajZ[hldb f_Ih~Z hij_~ e g
bklhggbdZ bfblZpbhggh]h ihf_ob \ "Zgghc JeZ\_
ijhZgZebabjh\Zgu iZjZf_lju gZ\b]JZpbhggh]h Kk
kb]JgZeh\ baemqzZ_ fuo bkbhggblihdhc ihf ob \ dZ ~hc
lhq _d kbK2.1fip.1.4):
-\ f_klZo jZzkiheh  _gby ih"zZ\8Y; fhc G:I
-\ f_klZo jZzkiheh  _gby dhgljhe32guo klZgpbc
khklz\e gz fh"_ev ihf_ob \3334yg ijb_fZ
3) mklZzgh\e_gh qglh ijb\hefblZpBbdghc ihf_ob \k_
G:l bDK hij_~ edkthj*bgZlu bfblbjm_fhc Ilhgdb Ke_“h\
ih baf_g _gbx dhhj*bfhpZghDKbgylv j_r _gb_ h -kb]JgZev
ihf _oh\hc h[klZgh\d_
4) jZajzZ[hlzg Ze]lhjblf hij_~ e gby dhhj*bgZzl
ithf _ob imgdl.
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=E:<: KHA>:GB? BFBL:PBHGGHC FH>?EB G:
W<F

31KIlIjmdImjZ bfblZpbhgghc fh”_eb

'gZeba wnn_dlb\ghklb Zelhjblfbq_kdh]h hi
ijhba\h~blky 9Z hkgh\ _ wdki_jbf _glZz Kj_ b
wdki_jbf _glZevguo bkke ~h\Zgbc gZb[hevrmx ~hklh\
gZIlmjgu_ f _Ih~u fh™_ebjh\Zgby ; a khfg_gby gZImj
jZaebgguo Ze]hjblfh\ h[jZ[hldb bgnhjfZpbb fh]lml "z
Jem[hdmx b h[t_dlb\gmx hp_gdm wnn_dlb\ghklb bo nn
H~rgZdh ijh\_~ gb_ ih~h[guo wdki_jbf_glh\ ij ~klZz
keh 'gmx b “hjh]hklhysmx aZ”Zgm k\yaZggmx kh
\j_f_ggufb b fzZl _jbZevgufb azljzlzfb < k\yab k i_j_
ljm~ghklyfb \hagbdzZxsbfb ijb bamqg_gbb keh guo
ijZdlbd_ rbjhdh_ jzZkijhkljZzg _gb_ ihemqgbeb [he__ 1]b
f Ih~u bfblZpbhggh]h fh”_ebjh\Zgby H[uggh ih”? b
fhr _evx ihgbfzdhkye dk ijh]jzff ~"ey W<F hibku\Zx:
nmgdpbhgbjh\Zgb_ hI® _evguo [ehdh\ kbkl _f b ijZ\be
f ""m gbfb Ohjhrh ihkljh_ggZy bfblZpbhggZy fh" _ev
bkke ~h\Zgby q_f j_Zevguc h[t_dlI F_Ih~ bfb
fhr _ebjh\Zgby fh gh jzZkkfzljb\zZIv dzZd ij_"\Zjbl _e
ith”]lhlh\db d gZImjghfm wdki_jbf_glm GZb[hevrZy ijh
\hijhkzZfb dzZkzZxsbfbky zZ~ _d\Zlghklb fh~_ebjh\Zgby F
fhr _ev h[t_dIZ “he gZ [ulv Z~ _d\ZlgZ nbabd_ ijhbkc
yl\e _gbc b \ k\hx hg_j_~v fzZl _fZIlbg_kdhc fh”_eb I
[ulv zZz~ d\ZIlgh Ze]lhjblfbg_kdh_ h[_ki_qg_gb_ k ihfh
hkms_kl\ey |ky mijZ\e_gb_ h[t_dlhf
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GZ hkgh\Zgbb 1Ih]h glh ijbgyluc ih”oh” d ij
wdki_jbf_glbfedHZpbhggh_ fh™ _ebjh\Zgb_ |h ”"ey ijf
wdki_jbf _glZ bkihevam_ |ky \ugbkebl _evgZy | _ogbdZ
Ahklmigu “ey ijh\_~ gby bkke "h\Zgby >ey hp_gb\Zg!
Zelhjblfz hij_~ e gby dhhj*bgZl bklhggbdZ ihf_ob g_
bkke_ _~h\zZgbx ih~\_j]Zebkv \k_ \hafh 'gu_ kbImZpbb b
baf _g _gby KhhiI\_IklI\ _ggh h[t_f \u[hjdb iZjZf _Ijh\ kb]
h[_ki_qb\ZIlv g_h[oh~bfmx j_ij_a_glZlb\ghklv ey bkk
bkke_ ~h\Zgbb ihezZz]zZzehkv ~"hklZlhgguf y\ey Iky ijb\e
iZzjzf _Ijh\ kb]lJgzez h[t_fhf g_f g _ ~ kylb b g_ [he
Hkgh\ghc aZz”~Zq_c¢c "Zggh]h fh® _ebjh\Zgby y\ey I|ky hp
hij_~ e _gby dhhj*bgZl bklhggbdZ bfblZpbhgghc ihf_ol

J amevlZlhf fh” _ebjh\Zgby y\ey |ky KDH gZc”™_
dhhjrbgzZl h[t_dIZ hl bklbggh]KkDithethij_ ¢gbgyxlky iml_f
ih~"kq |Z ih hiulzf

GZb[he_ _ ih”oh”ysbfb "ey j r _gby azZ”~Zq bfb
fhr _ebjh\Zgby y\eyxlky fhsgu_ bgl _jZdIb\gu_ k
ijh]jZffbjh\Zgby qgbke _gguo jZkq_Ih\ b \bamZebaZpl
|Zdb_ dZdb/OEale.

< oh~_ ~Zgghc jZ[hlu [ue kha*rggleZépmblf
N fhgkljbjnbxshij ~ e gb_ dhhjrbgZl WbfibliZgpdhdyd h]h
kblgZeygbeh  ght) >Zgguc Ze]hjblf fh gh ij_"klZ\bl
ke "mxs_f:\b" _

Hij_ ~ e _gb_ dhhj?bgZl G:I b DK ijb ijb_f_gZ\b
kb]gZklkimlghb:dh\

- klzg~zZjlguc j_"bf jZ[hlu G:I < ~Zgghf imgdl_ ijt
hij_ ~ e gb_ dhhj*bgzl ihlj_[bl _ey b DK Hp_gb\Z
hij_~ e _gby dhhj*bgZzl
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<dexq_gb_ bfblZpbhgghc ihf_ob mdZaZzZ\ bfblbjm_fr
azZ”_j db bfblbljmkbigzeZz

Hij_~ e _gb_ dhhj*bgzl G:I b DK ijb ijb_f_ bfbl
kbl]gZeZz

-ijb th*Zq_ bfblZpbhgghc ihf_ob gZz G:I b DK d
G:l b DK khhI\_IlklI\mxl dhhjrbgzIlzZf bfblbjm_fhc Ihqdl

imgdlh\ gZley~gh ijh~_fhgkljbjh\Zlv \ebygb_ b
ihf _ob gZ G:lI

Hij ~ e dagbhj*bgZl bklhggbdZ ihf_o

-ba jZg__ ihemqg_gguo “"Zgguo ih Ze]hjblfm hibk.

hij " eyxlky dhhj*bgZlu bklhggbdzZ ihf_o

>ey bfblZpbhggh]h fh”~ _ebjh\Zgby hij_~ e gby
bklhggbdZ ihMateb/Octavej Zebamxlky ke "mxsb_ fh” _eb

Fh~_ev ihlj_[bl_ey \ \b”~_ fh”"_eb ijb_fgbdz k ~»
h[jZ[hldhc kb]gZeZz

Fh™ _ev g_IWDKbd \br_ fh”_ e _c¢ ijb_fgbdh\ k "\mowl
h[jZz[hldhc kb]gZeZ

-fzlI  fh™ _ev ijb_fgbdzZ k ~\mo wlZighc h[jZ[hld

khklhbl ba

Z fh™ _eb kbkl_fu ihbkdz kf imgdl \ fZleZ[_
nmgdp'torc’ ijbeh” _gh_
[ kbkl _fu ke_ "~ _gby kf imgdl \ fZleZ[_j_Zebar

"ssz" ijbeh” _gh_
Fh” _ev hij_~ e gby iheh gby kimlgbdh\ ITheh g
jZkkgblZgu ba nZceBk(@fjfZdEl_jZImjm
-NZggu_ nZtEXh™ _jZI NV k_[_ we f _glu hj[blu kimlg
ihijz\db d gbf Ih wlbf ~Zgguf fh gh hij_~ eblv d
kimlgbdzZz < Matlab/Octave ] _Zebam_Ilky nmgdpb_
"sputnikkor" ijbeh” gh _
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Fh _ev gZ\b]JZpbhggh]h kb]JgZeZ b jZkqg_I| ik _\%h
aZ™ _j'd_kb]gzez
-fth _ev gZ\b]Zpbhggh]h kb]JgZeZ hibkZgZ nhjfmeh
"cod GLONASS"ijbeh™ _gb_ \ Matlab/Octave nhjfbjm _Iky
NZevghf_jguc dh” kb]JgZez JZkq_| azZ”™_j db "Zevg
\uihegy | nmghip'byjbeh” _gh _
JZkg_ | iheh  _gby dhiglifgebgulm ihlj [bl_ey hl | Zevg
gZ\b]Zpbhggh]h kb]JgZeZz
JZkqiheh  gkymlgbdh\ y\ey |ky j r _gb_f gZ\b]Zp
azZNZq(kf imgd|l < fZleZ[_ j_Zebah\Zgh 1
"navzad" ijbeh” _gh __
JZkg_ | az”™_j db kb]JgZeZ hl bklhggbdZ bfblZpbhgghc
-fh gh kqgblzlv qglh bfblZlhj ~hklh\_jgh agzZ_| ¢
kimlgbdh\ ihemqg_gguo \ <ugbkeyy ~Zevghklv h
bfblbjm_fhc Ihqdb fh 'gh \ugqbkeblv \ghkbfmx \ kb]JgZ
ithfhsvx nmgdaghipb(ijbeh” _gb.
Fhr _ev hij_~ e _gb_ dhhj*bgzl bklhggbdzZ bfblbjm_fh
- "ey hij_~_edgihy*bgzl bklhggbdZ ihf_ob g_hJc
ijhn_ezZlv Ze]lhjblf hibkzZgguc \h \lhjhc JezZ\_
Ba hibkzZgguo \ur_ k_fb imgdlh\ fh gh khklZ\bl\
bfblbjmxsb_ G:1 k "\mowlZighc h[jZ[hldhc kb]gZeZ jb
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-------------------------------------------------------------------

—  "corr"

i 5 & 1 T

5 EWU
L—>» ssz —» | navzad —

Jbk KljmdIimjgZy ko _fZjbhhfglet#hZ k *\mowlZighc h[jZ[h]
kbl]gZeZz

Fhr _ev \oh”gh]h kb]JgZeZ jbk

___________________________________________________________________________________

D A tau |
o o

N : 252:P FP=Q;
T(#X- % (4> T >< —

Jbk KIjmdImjgZy ko _fZ fh~_eb nhjfbjh\Zgby \oh”"g
< oh”_jZ[hlu [ueb kha”Zgu fhr _eb Fh”™ _ev
\ur_ imgdld) ijbeh” _gb_ b mijhs _ggZy fh™_eyv ijbeh”
\ dhlhjlile® _ev ijb_fgbdZ aZf g _gZ gZ hrb[dm baf_j gl
jZkij_~ _ezggmx ih ghjfZevghfm aZdhgm <lhjZy fh"_
]im[hc hp_gdb jZ[hlu fh”_eb hij_*_e_gby dhhj*bg.
bfblZpbhgghc ihf_ob h~gZdh |Ijf[mgvi_]hj2Aa~h gb
fh _ebjh\Zgby b bkke_ _"h\Zgby \aZbfgh]h iz
klZgpbc KljmdImjgZy ko_fZ fh”_e_c ihdZaZg gZ jbk
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Jbk KljmdImjgZy ko _fZ fh~_eb bfblbjmxs_c hij_~7
dhhjrbgZzl

>ey ijh\_~ _gby wdki_jbf_

fhr_ebjh\Zgby g_h[oh”bfu bkoh”gu_
ijhp_kkh\ \ dzZq_kI\_ bkoh”guo "ZigQudahk|ihZ x|

1)mjh\_gv kbJuizeZ ey_Ilky i_jgénogdih’; =p

glz f_Ih~hf bfblZyp
"Zggu_ Bkoh



2)iZjzZf _lju kbkl_fu ihbkdzZz b az”_j 'db izZjzf_lju
ihbkdzZz b az” _j db fh gh az”~Zlv bjaf_gb\ nmgdpbb

3)dhhjr*bgzZlu b \azbfgh_ jZkiheh _gb_ kimlgbdh
nZcehf dhhjrblgezhAjfzl_ Hij_~ ey |ky iDPO gghc

A)dhhjr*bgzZlu jZkiheh _gby DK Hij "~ eyxlky ba
azZz”"Zgghc i_j_bagyghdf lh kljhdzf fZljbpu jZkiheZ]Z:
dhhj*bgZlu klZgpbb

5)dhebqg_klI\h ijh\h~"bfuo wdki_jbf_glNexp;i_j f _ggZy

6)dhhj*bgZlu bklhggbdZzZ ihf_ob bfbbbhmhfhgblhqgdb
ihlj _[bl _ey az”Z |ky iPPLfdgghciheh™ _gb_ bfblbjm_fh
lhqdib j_ f ggfomm df dhhj*bgZlu bklhqggbdti dif f gghc

<mijhs_gghc fh*_eb hlkmlkl\mxI| \oh”?gu_ i_j_ _f gg

32Nmgdpbb bkihevam_ fu_ ijb hj]J]ZgbaZpbb wdki_jbf
N m g d psputnikkor" ijbeh ™  ®h

KbglZdkbk
[ X,v,a ] = sputnikkaf DOC,N )

HibkZgb_  Nmgdpby hij_~ ey | dhhj*b@gEIU Kkiml
nZceZ

<oh”gu_i_j_ f-DHNnZCcHEE.
N-dhebqg_kl\h kimlgbdh\

<uoh”gu_ i_j_fxgdgudlhj iheh _gby kimlgbdZz
v-\_dlhj kdhjhkl_c kamlgddgZ mkdhj_gbc kimlgbhdZz

>ZggULE nZceZ fh gh ihemqgblv \ j_Zevghf \j_f_gb
http://lwww.celestrak.com/NORAD/elements/supplemental/.
Khnlbkihevam _ fu_7eyjZkq_ |Eindak&ngdsbdAsirodynamics
andApplications[6]

Nmgdpdhp' ijbeh”  &dh
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KbglZdkbk
[ tau,k = chig D)

HibkZgb_ Nmgdpby hij "~ ey | kK M\ Db] Tk _\"YF
ithke_ _"h\Zl_evghklb =EHG:KK
<oh”gZzZy i_j_fDg\gdyhj "Zevghkl_c ~h kimlgbdZ

<uoh”gu_i_j ftamgk”\b] h]b[Zxs_ ¢ kb]J]gZeZ =EHG:
k-dhebg_klI\h iheguo k”\b]h\ ihke_ ~h\Zl _evghklb

AZ™N j°dZ h]lb[Zxs_c hij_A_ey_IRyQ%hAJjBn]ef\rL-ck
kdhjhklv K\ dZklhlZ ke_~h\Zgby kbf\heh\ "ey dh”*Z =ElI

Nmgdpby FRGB*/21%$66

KbglZdkbk
[codGL, codGL_bin,Out,ircod  GLONASS(x

HibkZgb_  Nmgdpby FRGB*/21%$66 \ugqbkey | ik_\
dh =EHG:kKhlke_ _"h\Zl _evghklv

<oh”gu_ i_j_f ggu- dhelig_ kl\h kbf\heh\ \ F
ithke ~h\Zl _evghklb

<uoh”gu_ i_j_f ggu- F-FRK®&*/"h\Zl _evghklv \ kbf\he
"1", "-1" ,codGL_bin- F-ihke _~h\Zl_eghklb \ kbf\heudto
klhe[pu dh”*h\ *ey kj-Z\gbgBydh® Z

Nmgdpdoy" ijbeh”  @gh

KbglZdkbk
[tau_poisk,Dpoisk ] = cofrtau_signal,kqgcno db)
HibkZgb _ Nmgdpby nhjfbjm_| j ZebaZpbx gZ\

kblJgZezZ b fh” _ebjm_| gZ\b]JZpbhgguc ijb_fgbd \ j_
lhqghklv ~h gbiz
<oh”gu_ i_j_f wguwignal - k*"\bM-ihke ~h\Zl _evghklb
kbl]gZzeZ =EHG:KK
k-dhebqg_klI\h iheguo k”\b]h\ ihke_ _~h\Zl _evghklb
gcnodb- mjh\_gv kb]JgZezZz *;=p
58



<uoh”gu_ i_j_f ggwpoisk - hp_gdzZ k" "W]Z
ihke_ _~h\Zl _evghklb ihemqg_ggZy \ j_amevlZl_fh” _ebj
Dpoisk- "Zevghklv ik_\"h ~Zevghklv ithemqg_ggZy
fh" _ebjh\Zgby gZ\b]Zpbhggh]h ijbzfgbhdZz

Nmgdpssy ijbeh” ob

KbglZdkbk
[ tau_ssz,Dszz ] ss{ tau_signal,tau_poisk,k,qcnadb )
HibkZgb _ Nmgdpby nhjfbjm_| | ZebaZpbx gZzZ\
kb]lJgZeZ b fh _ebjm _| gZ\b]JZpbhgguc ijb_fgbd \ j_ "bf_
<oh”gu_ i_j_f _wguwignal - k*"\bM-ihke ~h\Zl _evghklb

kblJ]gZeZ =EHG:KK kem bl 7ey nhjfbjh\Zgby | Zeba.
=EHG:KK h[jZ[Zlu\Zxs_cky \ ijbzfgbd_

tau_poisk kK *\bM-ihke "h\Zl _ewdiglheZ =EHG:KK ihemqg_g¢
\' j_"bf_ ihbkdZ kem bl "ey gZgZevghc hp_gdb h]b[ZX
k-dhebg_klI\h iheguo k”*\b]h\ ihke_ ~h\Zl _evghklb
gcnodb- mjh\ _gv kb]JgZez *;=p

<uoh”gu_ | j_f g@uwssz - hp_gdZz k"\Mq Z
ithke_ _~h\Zl _evghklb ihemqg_ggZy \ j_amevliZl_fh” _ebj
Dszz - "Zevghklv ik_\"h ~"~Zevghklv ithemqg _ggZy

fh _ebjh\Zgby gZ\b]Zpbhggh]h ijbzfgbdz \ j_"bf_ ke _ °
Nmgdprayzad ijbeh” gh._
KbglZzdkbk
[ X ] = navzad D,Anx,Any )
HibkZgb_ nmgdpby h[_ki_gb\Z | j r _gb_gZ\b]Zpl
<oh”gu_ i1_j_f mgwudlhj \oh*guo ik_\~"h "Zevghkl_c
$Q[ $Q\ \ _dlhjz dhhj~bgZzl hihjguo |Ihg_d yih dhhj
khhi\_IkI\_ggh
<uoh”gu_ i_j_f_ggyudlh] iheh  _gby ihlj_[bl_ey
NmgdpBy
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Bkihevam_ |ky 7~ey j r _gby gZ\b]JZpbhgghc azZ”"Zi
nhjfmem.
KbglZdkbk
[ F1=HXSpx,Spy)
HibkZgb_ nmgdpby ijhba\h”*bl jZkq_| "Zevghkl_c
<oh”~gu_ i_j_f:Spg®py\ _dlhjZz dhhjr*bgZl hihjguo Ihq
ih dhhjrbgzl¥fkbhlI\_IkI\_ggh hl dhlhjuo ijhbkoh”bl
NZevghkl _c
X-dhhjrbgZlu IThgdb ~h dhlhjhc jZkkgblu\Zxlky ~"Zevghl
<uoh”gu_i_j fDgqudlhj "Zevghklv

N mgdpHy
Bkihevam_|ky 7~ey j_ r_gby gZ\b]JZpbhgghc azZ”"Z
nhjfmem.
KbglZdkbk

[ H]=H(x,Spx,Spy )
HibkZgb_ nmgdpby ijhba\h”*bl jZkq_lijrba\h”~ghc r
<oh”gu_ i_j f Spg®py\ dlhjzZ dhhj”*bgZl hihjguo lhq
ih dhhjrbgzl¥fkbhlI\ _IkI\_ggh hl dhlhjuo ijhbkoh”bl
NZevghkl _c
X - dhhjrbgzZlu Ihqdb “~h dhlhjhc jzZkkqgblu\Zxlky
<uoh”gu_ i_j fDgdqudlhj "Zevghklv
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<u\h”?u th jZa”_em
ljb kha~Zgbb bfblZpbhgghc fh*_eb gZ W<F \ *Zggl
1)khanrzgz fh”~_ev ”"ey ijh\_jdb jZajZ[hlZggh]lh Ze]lhjk
ijbeh” _gby
ijb\_* gZ kljmdImjgZy kobkZ fh” _eb
3 ijb\_" g Zelhgwijfz[hlZgghc fhrhgedb
A)chklZ\e _gu bkoh”gu_ ~Zggu_ ~ey aZ”Zggh]h Ze]lhjblf
5 hbkzZgu hkgh\gu_ nmgdpbbbkihevam_ fu_ \ fh”" _ e
ijbeh” _gb8g).
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=E:<: BFBL:PBHGGH? FH>?EBJH<:GB?
J amevlzZl hebydby \azZzbfgh]h jZzkiheh  gby
dhgljhevguo klZgpblkkgghklv hij_~ e gby dhhj*bgZl
< jZfdZo "Zgghc aZz”~Zgb |Ij_[h\ZehkvV
- jZkkgblzlv ih]j_rghklv hij_~ e _gby dhhj*bgZzZl ijb
jZkiheh™ _gbb dhgljhevguo klZgpbc mijHsehgggy fh” e
2);

- hij_~ _eblv h[ezklv \ dhlhjhc \hafh g jZkq_ | ¢
Ahikbfufb ih]j_rghklyf

>ey j_r_gby "ZgghjiZkkfhdagbgh "\b" _gb_ ihlj_[bl_ey
\k_c iehsZ”b hg_jg_gghc imgdlbjgufb. Bbgbjhfdv ghik
klZzgpbb bf_xI Thggh ba\_klgu_ dhhj*bgZlu JZkiheh
ij_"klZ\e _gh gZ 44dklovgdd °  gZ jbkmgd_ ij_"~klZ\e_gh d:
baf gylvky \aZbfgh_ jzZzkiheh  _gb_ dhgljhevguo klZgp
klZgpbc f

baz1=[-500 500 ];baz2=[500 500 ];baz3=[500 -500]; baz4€[-%DO ];
Ih]j _rghklv hij_ ~ e _gby NZevghkl _c jZKkij ™
ghjfZevghfm aZdhgm k fZl _fZlbqg_kdbf h b~
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A |

Y |

P v ) —2 :

x a - - :

baz2 !

bazl :

@ >

»a/ Y i

i b :

i baz3 E

<=9 baz4 \)g i
Jbk lhykg _gb_ d ihklZgh\d_ azZ~Zqgb hp_gdb

hij_ ~ e _gby dhhj*bgZl
>ey hij_~ _eh[edklb \ dhlhjhc \hafh™ _g jZkg_I| dhh
Ahimklbfufb ih]j_rghklyf [ueZ Bhklfhiggyfh”? ev
AZ\bkbfhklv ih]j_rghklb hijdhherlpgddlhl dhhj*bgZlu
ithlj _[bl_ey jb&B.ghd
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%
%

JbkmdgRAZ\bkbfhklv ih]j_rghklb hij_~ e_gby dhhj”b
dhhj~bgzZlu ihlj_[bl_ey

GZ jbk ij_~klzZ\e_gu dhhj*bgZlu ihlj_[bl_ey ih
f 1jZzo B ih]j_rghklv hij_~_e_gby dhhj*dpZd ih hkb

< j_amevlzl_ fh~_ebjh\Zgby fh'gh k*_eZlv \u\h”?
hleZklvx \ dhlhjhc fh gh hij_"~_eylv dhhj*bgZlu bklhog
y\ley |Iky h[eZklv g_ [hevr_ h[eZklb h]jZgbqg_gghc
klZgpbyfb

AgZq_gby ith]j_rghklb dhhj*bgZzl ihlj _[bl_ey
] _ hf _ljbg_kdhc nb]lmju h[jZam_fhc dhgljhevgufb kI
hp_gb\Z_fhc fhY jébhqg_c khklzZ\eyxl g_ [he__ f A

ith]lj_rghklb hij_*_e_gby dphjdbgZ?_ aZ nbljmjm fh]r
"hklib]ZlndhY [hef Ijh)\
>Zgguc jhkl h[tykgy_I|ky |I_f qlh ijb m~Ze_gbb hl
klZzgpbc agZq_gby ik_\"h*"Zevghkl|l_cklZgh\ylky f_gvr_
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hl "jm]Z LZdbf h[jZzahf g_h[oh”bfh gZoh”~blky \ h[eZk
Zgl _gg Kbff_Iljby ]JjZnbdh\ h[tykgy I|ky \aZbfguf kb
jZkiheh  _gb_ Zgl _gg

Ld ]jZnbdb kbff_Iljbggu |h \azZbfgh_ jZkiheh _g
[mM~ f f _gylv Thevdh ih hkb o dZd ihdZaZgh gZ jbkmcg
[mMm~_f hp_gb\Zlv hiI*_evgu_ kihKjZxghkstb b m \
aZ\bkbfhklb hl khhlghr_gby klhjhg ijyfhm]hevgbdzZ
nblmjZ yl\eyxsZyky jZ[hq_c h[eZklvx \ "Zgghf kemqgZ _

< j_amevlzl_ fh” _ebjh\Zgby ihemq _gu aZ\bkbfhkl
hij_~ e _gby dhhj*bgZliIx fib yhkyjfbkmgdB b 4.4
khhi\_ITklI\_ggh aZ\bkbfhklb hi khh#gmgrigby.klhjhg

0n

JbkmdBAZ\bkbfkkhe khklzZ\eyxs_c ih]j_rghklb
Hij_~_e_gby d h(rdjf*blkogl f  \ aZ\bkbfhklb hi
khhighr .gblyjgAZ\bkbfhklv hp_gdb hp_gdzZ khklzZ\e
] _hf_Ijbgq_kdbc nzZdlhj kf it khklZ\eyxs_c
ih]j_rghkkibgbfihlj_[bl_\egZ\bkbfhklb hl khhighr_gby kIl

A.
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0n

Jbkmghd AZ\bkbhhkeklkhihZ\eyxs ¢ ih]j_rghklb
Hij_~ e _gby dhhjfdkggalf \ azZ\bkbfhklb hl khhlghr_g
klhjh&y AZ\bkbfhklv hp_gdb hp_gdZ- RhkfZ\glygskabc
nZdlhj Kk f imgd]I -\hc mkhklZ\eyxs_c
ih]j _rghkkibgbfihlj [bl_ey \ aZ\bkbfhklb hl khhlghr_ghb\
A.

ljb m\_ebqg_gbb khhlighr_gby klhjhg ih]j_rghklv ih
xklj fblky d ihklhygghc ?_Ke]tﬂﬁ%g_a?"_N-dhebq_kl\h
dhgljhevguo klsggablcgghkdaf j gbdevghkl c

ljb m\_ebqg_gbb khhlghr_gby klhjhg ih]j_rghklv ih
yg_h]ljZgbg_ggh \hajzklz |

ljb "\b" _gbb lhevdh \“hev hhghetghkbdhhj*bgzZl _
ijbf _j “\b"_gb_ ih_anzZ ih j_evkzf dhgljhibvgh_ klZ
jZa~\b]zZIlv ~“h ]jZzgbp ihl_jb kb]gZeZz

ljb "\b~ _gbb ih ~hjh]_ \ h”ghc ihehk_ khhlghr_ ¢
fhgh m\_ebqgb\zZlv “h iheh\blyehkhijBdyh]b f HIkx"Z
ke ~“m_1 glh khhilghr_gbh][&hhjlfd [ h e Ak=4.
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42 J amevlzl fh~r_ebjh\Zgb_ Zelhjblfz hij_~ e _gby dhh
<hkihevah\Z\rbkv j _amevliZIZfb imgdlZ fh gh
j_amevlZIl fhhijeb_e _gby dhhj*bgZzl ihdéqggpdhlu
dZ ~h]lh [ehdZ Ze]JhpmfedIZlu fhr_ebjh\Zgby fh gh hij_
ih JjZnbdZzf
<u[_j_f h[t_dlu [ebadb_ d j_Zevghklb FZrbgz *
Gh\hjb kdhfm rhkk_ LjZ&k®Z f jbk

Jbk5AhgZ " _ckl\by bklhggbdZ bfblZpbhgghc ihf_

GZ jBk ihdZzazZzg we_f_gl Gh\hjb kdh]h rhkk_ \
kbkl_f_ dhhj*bgzl \ f_ljZo < m]eZo jZkiheh _gu
klZgpbb bf xsb_ dhhj”bgZlud0:-50);(-40;50);(40;-50)
h[hagZg _gu a\_a“hgdzZfb LjZ _dlhjby “\b" _gby ihlj_[b
kbgbfbhgdzZfb Bklhggbd ihf_ob hldexg_g h[hagZqg.
Dhhj*bgZlu bklhqggbdZ30i20), BihjZgbqgbf ~ey gZley”ghkl
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ahgm 2~ _ckl\by bfblzZlhjZz bklhqglgdz i kiblkaqZiedhbb
ithlj _[bl _e f gzjghc ebgbb \dexqgZ Iky bfblZlhj kb]gZez

GZ i_j\hf wlzi_ kf JeZ\m hij_ ~ ey f dhhj*bgZzl
themqgZ_ #.pbk

Jbk6HiIij ~ e gb_dhhj2bgZl G:I b DK
Nbhe Ih\uf p\ _Ihf h[hagZg_gu hij_~ e _gby dhh
BklbggzZyljZz _dlhjby ~\b" _gby ihlj_[bl_ey hl[hagZqg_
lhgdzfb DjzZkguf h[hagZq_ggZy baf_j ggZy |jZ_dlhjb
hij_ ~ e gby dhhj*bgzIl khklz\ey | g_[he_; kf f gZc

]eZ\m H]jZgbgbf “ey gZ]ey~ghklb ahgm 2 _ckl
bklhggbdZ kb]JgZez Ijb i_j_k_q_gbb ihlj_[bl_e_f c
\dexqgZ_Ilky bfblZlhj kb]gZeZ

GZ \lhjhf b Ij_Iv_f wlzi_ ihlj_[bl_ev i_j_k_dZ_

ithdZaZggmx ebgbx b \dexqZ_Iky bklhgqgbd bfblZpbhgg
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G_h[oh”bfh az”Zlv bfblbjm_fmx lhgqdm >4Q0)jbf_jZ \
FZrbgZ hklZgh\dd&A.v

Jbk7Hij ~ e _gb_ dhhjrbgzl G:I ijb \dexq_gbb bklhqgl

T d

Jbk8 Hij ~ e _gb_ dhhj*bgZzl DK ijb \dexq_gbb bklhqgg

69



GZ jBkK djzZzkguf p\ _|Ihf h[hagZq _gu hij_~ e gby d
G:l gZ BB hij_~ e _gb_ dhhj?*bgZl DK ihemqg_gguo \
j_r_gby g9gZ\b]JZpbhgghc azZ”Zgb Ba jbkmgdh\ \b’
\ha”_ckl\bb ihf_ob gzZ\b]Zpbhggu_ ijb_fgbdb hij_"_ey
bfblbjm_f Ihqgdb

GZ q_I\_jlhf wlzi_ hij_~_ey_ f dhhj*bgZlu bklhgghb:

Jbk9 Hij_~ e gb_dhhj*bgZzl bklhggbdZ ihf_ob

GZ jBR nbhe_Ih\uf p\_Ihf h[hagZqg_gu hij_"_
dhhj*bgzl DK BklbggZy |jZ_dlhjby “\b" _gby ihlj_[bl_
kbgbfb IhgdZfb DjZzkguf h[hagZq_ggZy baf_j ggZz
A e guf h[hagZg_gu Ilhgdb baf_j gby bklhqgbdZ ihf_o

Ba jdIb-49 ijb ijh\_~_gbb wdki_jbh gl k*_eZlv
\u\h? glh  fh~_ev KkhhiI\_IkI\m_I h b~r"Zgbyf >ey
ithklZz\e _ggmx azZz*Zgm kf JeZ\m gm gh hp_gblv Ihq
dhhj*bgzZl bklhqgbdZz
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43Hp _gdZ lhgghklb hij_~ e _gby dhhj2bgzZl bklhqgg
bfblZpbhgghc ihf_ob

Ilhke hp ‘gaddbbfpthjZzkiheh™ gbydhgljhevguo klZgpt
imgdl _ g _h[oh”bfh j_rblv aZ*Zgm \u[hjZ mjh\gy Kkl
glhfu hp_gblv g_h[oh”bfuc mjh\ _gv kb]gZeZ dhl
baemqgZlvky bklhggbdhf ihf_ob "ey |hlh qglhJu
hij_~_e_gby dhhhkblgggdbdz [ueZ g- [hdjh\ [ueZ
khklzZ\e _gzZ aZ\bkbfhklv KDH hl mjh\gy kb]JgZezZ <
ZiiZjZlmj_ "~ey hij_"~ e _gby mjh\gy kb]JgZeZ bkihevze

M Ler‘«)gn; No=p bafgqdywt | f_gylvky lhgghklv hij_~ e
dhhj*bgzl Ihkljhbf ]JjZnbd aZ\bkbfdpkthb=KDH f hl

Jbk1lHp _gdZ Ihgqghklb hij_~ e _gby dhhjrbgZl bklhqg
aZ\bkbfhklb hl mjh\gk Kgb FgZj@Z hk+ :ap

< p_ehf ih j_amevlzZIZf bkke_ _"~h\Zgby \ebygby r
bklhggbdzZz ihf_ob gZ hij_~ e _gb_ dhhj*bgZl bklhqg
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fh gh k~_eZlv \u\h? lhgghklv hij_~ e gby dhhj*bgZz
jhklhf mjh\gy kb]JgZeZ mjh\_gv kb]JgZeZ bklhggbdZ
kblJgZezZ "~he g [W8%;¥wpr _

Jbk121h]j_rghklv hij_~ e gby dhhjrbgzl bklhgqgbdZ ih
o b ih PRbf IjZo

Khl]eZzkgh fh” _ebjh\Zgbx hdZaZehkv qglh Ihgghk
dhhj*bgzZl bklhggbdZ bfblZpbhgghc ihf_ob hij_~ ey |

@AHPAéBi:XQBé@émBgm; f Ij@-dhebg_ki\h

wdki_jbf_glh\deltax,deltay-gZ jbkO hldehg _gb_ ih hkb o b |

glh khhi\_IklI\m _| IThgghklb ik _\"h~Zevghf_jghlh f_Ih~".

dhhj~*bgzl hij_~ e _gby dWpjtbgZl kb]J]gZezZ \ul[bjZel

"hklZlhggh \ulghibgdg  >[ =p ih ijbgbgZf hibkZgguf \ ]e
imgdl b j_amevlzZlzZf fh™_ebjh\Zgby

72



44 <u\h”u ih jZa”_em
< ~Zgghc ]JeZ\_  [ueb ithemq gu hkgh\gu

bfblZpbhggh]h fh~_ebjh\Zgby gZ W<F
1)Ilhemqg_gh qglh jZ[hg_c¢c h[eZklvx \ dhlhjhc fh gh
dhhj*bgZlu bklhggbdzZ kihg _bpoh”"bfhc |hagg\reklviky
hjeZklv g_ [hevr h[eZklb hl]jZgbqgq _gghc dh
klZgpbyfb imgdl
2)Ijh~ _fhgkljbjh\Zgu hkgh\gu_ wlZiu jZ[lZle]lhjdébaZpk
jZajZ[hlzZzgghc fimgeb, jbk4.5-4.9).
3)GZ]ey~rgh ihdZaZgh qlh ijbZfimdbkebtu gibfilolZpbhgghc
ihf _ob ih]j_rghklv hij_~_ e _gby dhhj*bgZl bklhggbdZ i
ih ]bi_j[hebqg_kdhfm jakdXigymb mjh\ _gv ihf _ob “~he  _
Ij_\urZlv mjh\_gv "~;=p imgdl
4) JZkkgblzgh qlh Ihgghklv hij_~ e _gby dhhj*bgZl bk
khhi\_IklI\m_| Ilhgghklb hij_~ e gby dhhj*bgzl \ G:I i
imgd]I
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AZdexq_gb _

<ha”_ckl\b _ bfblZpbhgghc ithf_ob gZ G:l
wnn_dlb\guf kj_~kI\hf ih~"Z\e_gby [hjv[Z k 1Zdhc ihf_
ly" ehc aZz""ZgZcljmx*ghkdbgblv ihf _om hl bklbggh]h kb
lhwlhfm \ ~Zgghc jZ[hl_ ij_"eZzZ]Z Iky f_Ih™ hij_" _e_
bklhggbdZ bfblZpbhgghc ihf_ob ey ihke ™Zrpgsh]h ebd'
bklhggbdZ hj]j]ZgbaZpbhggufb f_Ih*Zfb

Hij_~ e _gb_ dhhj*bgZl bklhggbdZ bfblZpbhgghc it
ZdlmZevghc azZ”~"Zg_c 7ey fgh]lbo Ibih\ jZ~bhl_oghb
I _j_"Zqgb "Zgguo < ijhp_kk_jZ[hlu gZ™ “bkk_jlZpb _c
gh\u_ gZmqggu_ j _amevlZlu b \u\h®”u dhlhju_ fh gh hJl

1)>ey nhjfbjh\Zgby bfblZpbhgghc ihf_ob i_j gZp_
lbiz 1Ij_[m_lky

- knhjfbjh\zZlv kb]JgZeu ih kljmdImj_ ih\lhjyxsb _
kimlghdZ

-kh]lJezkh\ZIlv izjzf_lju bfblZpbhgguo kb]gZeh\ f_ "~

-1ZjZf _lju bfblZpbhgguo kb]JgZeh\ \ gZqZevguc fhf
"he gu [ulv kh]JeZkh\Zgu k kb]JgZehf ijboh”ysbf gz G:I
lez\z

2)F _Ih” h[gZjm  _gby bklhgqgbdzZ bfblZpbhggh]h Kkk
aZdexqZ _|Iky \ Ihf qglhfu hij_~ _eblv g _ij_"*gZf _j_gg!
jZkijhkljZzg _gby bfblZpbhggh]h kb]gZ®xK dhhghkgEZlevgh
dhlhjuo aZzZjZg__ balilkkldugblke gaght j,dij ™~ eblv
dhhj~*bgZlu bklhggbdZ ]Jez\Zz

3)J_Zebah\zZgZe]lhjblf gZley®*gh ~_fhgkljbjmxsbc |
dhhjr*bgzl bklhqgbdz bfblZpbhgghjlhehkbddlez
khklhysbc ba ]Jez\Z

- hij_~_e_dbhj*bgZl G:1 b DK ijb ijb_f_gzZ\b]Zphbt
kb]J]gZeZ hl kimlgbdh\
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-\dexq_gbwfblZpbhgghc ihf_ob dmdhalZg Zlu
bfblbjmhdlhqdb

-jZkq_aZ”™ _j db bfblbljmkbilgZeZz

-hij_~_e_dgbhyhj*bgzl G:1 b DK ijb ijb_f_ bfblbjm_
kblgZeZz

-hij_~ _e_gby dhhj*bgzIl bklhggbdZ ihf_o

Lhgqghklv hij_~ e _gby dhhj*bgZl bklhggbdZ &

ihf _ob ih j_amevlzIlzf fh”_ebjh\Zgby khklzZ\ey | \

lez\z

>Zgguc ih~oh”™ fh | [ulv fh I [ulv ijbf_g_g b \
jZ"bhl _ogbq_kdbo. Hkigh¥goy p_ev “bkk _jlZpbhgghc |
mdZazZggZy \h \\_"~ gbb Ahklb]lgmlZz < j_amevlz

"bkk_jlZpbhgghc jZ[hlu j_r_gZ azZz”"ZqZjZajZ[hldb f_Ih
dhhj*bgzZl bklhggbdZ bfblZpbhgghc ihf_ob >Zevg_ crt
p_e_khh[jZagh gZijgkblvhyZgb ijZkthgZlkedazZpbb
"Zgghlh f. lh~Z
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;b[ebh]jZnbg _kdbc kibkhd
=EHG:KK Iljbgpbiu ihkljh_gby b nmgdpbhgbjh\Zgby
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IJIBEH@?GB?

Ebklbg] ijh]jZffu ijh\_jdb Ze]hjblfZ hij_~ e gby dht
bklhggbdZ bfblZpbhgghc ihf_ob

cleagll; clc;closell;

gcno_db=45; hlghr _gb_ kbl]gZe rmf
dhebq_kl\h wdki_jbf_glh\

Nexp=1; dhebq_kl\h wdki_jbf_glh\
N=4; dhebq_kl\h kimlgbdh\
DOC=probe.txf nZce k wn_f_jb"Zfb
dhhj*bgZlu bfblbjhnqgfthic

Pom=[11 0];

dhhj*"bgZlu bklhggbdZ bflkiZ]mhtegZgh]h
ist=[10*rand() 10*rand() O*rand()];

bklbggh_ iheh  _gb_ ihevah\Zl ey
Pol=[0 0 O];

jZkkg_| dhhj*bgzZl kimlgbdh\

[ X,v,a] = sputnikkor( DOC,N );

for n=1:1:Nexp
n
jZkg _| itheh™ _gb_dhgljhevguo klZgpbc df
baz(:,1)=[10 10 0];
baz(:,2)=[-10 10 0];
baz(:,3)=[10 -10 0];
baz(:,4)=[10-10 0],

i _j_ibr_f dhhj*bgZlu kimlgbdh\ ih [ b \ *ey ih*klZgh\c
gZ\b]Zpbhgghc

%azZ"Zqb

fori=1:N

Anx(i)=x(1,1);

Any(i)=x(2,i);

end

fori=1:N

jZkkqg_ | "Zevghklb ~h dhgljhevguo klZgpbc
D(:,i) = F(baz(:,i), Anx,Any);

fhr _ebjh\Zgb_ kbkl_ fu ihbkdZ b ke_~ _gby
[ tau_signal,k ] = chip(D(:,));
[ tau_poisk,Dpoisk ] = corr(tau_signal,k,qcno_db );
[ tau_ssz,Dszz ]=ssz(tau_signal,tau_poisk,k,qcno_db );
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jZkq_| itheh  _gb_ dhgljhevguo klZgpbc
bazst(:,i) = navzad( Dszz,Anx,Any );
end
fprintf( <uiheg _g jZkqg_| dhhj*bgZl [Zahiyo klZgpbc
jZkkg_| bklbggh]h iheh  _gb_ihlj_[bl _ey
Dal = F(Pol, Anx,Any);
fhr _ebjh\Zgb_ kbkl _fu ke_ "~ _gby
[ tau_signal,k ] = chip(Dal);
[ tau_poisk,Dpoisk ] = corr(tau_signal,k ,gcno_db );
[ tau_ssz,Dszz J=ssz(tau_signal,tau_poisk,k,qcno_db );
jZkkg_| iheh  _gby ihlj_[bl_ey
pol=navzad( Dszz,Anx,Any );
fprintf( <uiheg g jZkg_ | dhhj”bgZl il [bl ey

jZkkqg_ | "Zevghklb ey ihf_oh\h]h kb]gZeZz
) 3RP $Q[ $Q\ ~Zevghklv bfblbjm_f Ihqdb

% F(ist, PaO 3RO NZevghklv “h ihlj_[bl_ey
Dalpom=F(Pom, Anx,Any)+F(ist, Pol(1),Pol(2));

fh _ebjh\Zgb_ kbkl _fu ke_~ _gby
[ tau_signal,k ] = chip(Dalpom);
[ tau_poisk,Dpoisk ] = corr(tau_signal,k ,gcno_db );
[ tau_ssz,Dszz ]=ssz(tau_signal,tau_poisk,k,gcno_db);
polpom=navzad( Dszz,Anx,Any );
fprintf( <uiheg g jZkqg_ | dhhj*bgXi);ihf_ob

jZkg | itheh™ _gby DK ijb ih"Zq_gZ gbo bfblZpbhggh]t

fori=1:N

%jZkkqg_lik_\"h~"Zevghklb

D1(:,i) = F(Pom, Anx,Any)+F(ist,baz(1,i),baz(2,i))+randn(1,N)/1000;
jZkkgitheh  gby dhgljhevguo klZgpbc
fhr _ebjh\Zgb_ kbkl_fu ke_~ gby

[ tau_signal,k ] = chip(D1(:,i) );

[ tau_poisk,Dpoisk ] = corr(tau_signal,k ,qcno_db );

[ tau_ssz,Dszz ]=ssz(tau_signal,tau_poisk,k,qcno_db );

bazstl(:,i) = navzad( Dszz ,Anx,Any);

end

fprintf( <uiheg _g jZkqg_| dhhj*bgZl ihf_ob gZ [Zah\uo kk

4/4.\nY;

jZkkg _Ibklbgh_iheh  _gby ihf_ob mj
istpom= navzad( bazstl(3,:),baz(1,:),baz(2,:) );
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dpom(n)=((ist(1)-istpom(1))*2+ (ist(2)-istpom(2))"2 + (ist(3)-istpom(3))"2
)"0.5;

dx(n)=ist(1)-istpom(1);

dy(n)=ist(2)-istpom(2);

% if (n>1)

% clc;

% fprintf('%5d / %5d (%g c)\n', n, Nexp, toc/(n-1)*(Nexp-n+1));
% end

end

figure
plot(dx*1000,dy*1000,";
xlabel(delta x (m))
ylabel(delta y (m))
gridon

holdon
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IJIBEH@?GR?

Ebklbg] mijhs_gghc ijh]jZffu ijh\_jdb Ze]hjblfZ hij_*
dhhj*bgZl bklhqgbdZ bfblZpbhgghc ihf_ob

clearll; clc;closell;

dhebqg_ klI\h wdi_jbf_glh\
Nexp=100;

N=4; dhebqg_klI\h kimlgbdh\
dhhj*bgZlu bfblbjm_fhc lhqgdb

Pom=[1 1 0];

dhhjrbgZlu iheh  _gby ihlj_[bl_ey

Pol=[0 0 O];

dhhj*bgZlu ihf_oh\h]h bklhggbdZ kb]gZeZz

ist=[10*rand() 10*rand() O*rand()]; ihke “~gyy i | f ggZy \k_]|"Z gm

dhhj*bgZlu kimlgbdh\
[ X,v,a] = sputnikkor(probe.txtN );

for n=1:1:Nexp
dhhj*bgZlu dhgljhevguo klZgpbc df
baz(:,1)=[10 10 0J;
baz(:,2)=[-10 10 0];
baz(:,3)=[10 -10 0];
baz(:,4)=[10-10 0],
fori=1:N
jZkkqg | "Zevghklb hl kimlgbdh\ “h dhgljheviguo klZg
D(:,i) = F(baz(:,i), Anx,Any)+1.41* randn(1,N)/1000;
jZkkgblu\z _f iheh  _gb_ dhgljheviguo klZgpbc
bazst(:,i) = navzad( D(.,i)',Anx,Any );
end
i _j_ibr_f dhhj*bgZlu dhgljhevguo klZgpbc ih [ b\
bazx=bazst(1,:);
bazy=bazst(2,:);
highkbl _evgh kimlgbdh\ ijhba\h”~bf jZkkqg_| bklbggh]h
ithlj _[bl_ey
Dal = F(Pol, Anx,Any)+1.41*randn(1,N)/1000;
pol=navzad( Dal,Anx,Any );
xpot(n)=pol(1);
ypot(n)=pol(2);

) 3RP $Q[ $Q\ ~Zevghklv bfblbjm _f Ihqdb
) LVW 3RO 3RO AZevghklv ~h ihlj_[bl_ey
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Dalpom=F(Pom, Anx,Any)+F(ist, Pol(1),Pol(2))+1.41*randn(1,N)/1000;
[ tau,k ] = chip(Dalpom);

polpom=navzad( Dalpom,Anx,Any );

xpom(n)=polpom(1);

ypom(n)=polpom(2);

jZkg | itheh™ _gby DK ijb ih"Zq_9gZ gbo bfblZpbhggh]t

fori=1:N
%jZkkgblu\_f\k_\"h~Zevghklb
D1(:,i) = F(PomAnx,Any)+F(ist,baz(1,),baz(2,i))+1.41*randn(1,N)/1000;
jZkkqg_Il iheh” _gb_ dhgljheviguo klZgpbc iheh  _gb_ dI
klZgpbc
kh\iz~Z | k iheh  _gb_f bfblbjm_fhc Ihqgdb
bazstl(:,i) = navzad( D1(:,i)',Anx,Any );
end

jZkkq _Ibklbgh]h iheh  _gby ihf_ob
istpom= navzad( bazstl(3,:),baz(1,:),baz(2,:));
dpom(n)=((ist(1)-istpom(1))*2+ (ist(2)-istpom(2))"2 + (ist(3)-istpom(3))"2
)™0.5;
dx(n)=ist(1)-istpom(1);
dy(n)=ist(2)-istpom(2);
end

figure(1)
mean(dpom)*1000
plot(dx*1000,dy*1000,";
xlabel(delta x (m))
ylabel(delta y (m))
gridon

holdon
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I JBEH@ ? G B3?
Ebklbglijh]jZtbu".

function[tau_poisk,Dpoisk ] = corr( tau_signal,k,qcno_db )

HibkZgb_ Nmgdpby nhjfbjm_| j ZebaZpbx gZ\b]Zpbt
b fh~r_ebjm_I| gZ\b]Zpbhgguc ijb_fgbd \ j_"bf_ ihbkdZz
gbiz

<oh”gu_ i_j_f ggu_ WIOXBVIhk@D®h\Z|l_evghklb
kbl]gZzeZ =EHG:KK

%k-dhebqg_klI\h iheguo k*\b]h\ ihke_~h\Zl_evghklb
<uoh”gu_ i_j_f ggu_ -WpXBBERkVW]Z O

ithke ~h\Zl _evghklb ihemqg_ggZy \ j _amevlZl_ fh”" _ebj
% Dpoisk-*"Zevghklv ik _\"h ~Zevghklv ihemqg_ggZy \ j_ ¢
fhr _ebjh\Zgby gZ\b]Zpbhggh]lh ijbzfgbdZ

Fd=44.2e6;gZklhlZ "bkdjblbaZpbb kbkl_ fu
Td=1/Fd;

delta tau=0.5;rZ] ih az”~ j d_
N=511; Yg_ _dih az” j'd
N=N*1/delta_tau;

PNSize =511;"ebl_evghklv ihke ~h\Zl _evghklb dhlhjZy
aZibku\Z _ Iky ijhsm ]h\hjy “ebl_evghklv gZdhie _gby
Nd=2*PNSize; gZklhlZ "bkdjblbazZpbb kbf\heh\ \ kb]JgZe _
nhjfbjm_ f "Zevghf_jguc dh” JehgZkk
[PN,PNpm]=cod_GLONASS(PNSize)nmgdpby kha”z |

ithke_ _~h\Zl _evghklv JehgZkk

Tpn=1/511e3;qZklhlZ kbf\heZ

TPSP = Tpn*PNSize;*eb| evghklv ithke ~h\Zl evghklb
fi=Fd/4; gZklhlZ kb]lgZeZ

iZjZf _lju hihjgh]l]hk]bgZeZ

nhjfbjh\gzZzb_k_Idb az”~_j _d

tau= delta_tau;

tau_tilda = (0:N-1)*tau + tau/2;

tau_max = N*delta_tau;

jZkq | Zfeblm”~u kb]JgZeZ
gcno = 10°gcno_db/10); | j \h”™ ba ~; \ jZau
A = sgrt(4*qcno*Td);

y=NaN(1,Nd);
ref=NaN(1,Nd);
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I=NaN(1,N);

Q=NaN(1,N);

X2=NaN(1,N);

%pbdeihbkdZz

fori=1:length(k)

%anhjfbjh\Zgb kb]JgZeZz

y=A * PN(1+mod(fix(((0:Nd-1)*Td +tau_signal(i)*Tpn)/Tpn), PNSize)) ;
%nhjfbjh\Zgbhjghkib]gZeZ

forit=1:N

ref = PN(1+mod(fix(((0:Nd-1)*Td +tau_tilda(it)*Tpn)/Tpn), PNSize));
%jZkqg _1d\Z™jZImj

I(it) = real(y * ref");

Q(it)=imag(y * ref");

end
ihbkd fZdkbfmfZz
X2 =12+ Q"2;

X2max = max(X2);

[it] = find(X2==X2max);
tau_poisk(i)=tau_tilda(it);
%jZkq _I"Zevghklb
Dpoisk(i)=k(i)*2.997924580000000e+02+tau_poisk(i)*29972%8/511e3;
end
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IJBEH@?GB?
Ebklbg] ijh]jzést

function[ tau_ssz,Dszz | = ssz( tau_signal,tau_poisk,k,qcno_db )

HibkZgb_ Nmgdpby nhjfbjm_1| j ZebaZpbx gZ\b]Zpbh
fhr _ebjm_| gzZ\b]Zpbhgguc ijb_fgbd \ j_ "bf ke "~ gby
<oh”gu_ i_j_f ggu_ WVWbDYYB\MbhB®ODWM\ZI _evghklb
kb]J]gZeZ =EHG:KK kem bl "ey nhjfbjh\Zgby j_ ZebaZphb
=EHG:KK h[jZ[Zlu\Zxs_cky \ ijbzfgbd_

%tau_poisk k*"\b]-Ohke ~h\Zl _evghklb kb]JgZeZ =EHG:KK
ithemqg_gguc \ j_"bf_ ihbkdZ kem bl "ey gZqZevghc hy
%k-dhebq_kl\h iheguo k*\b]h\ ihke_~h\Zl_evghklb
%qcno_dbhlighr_gb_ b]JgZe rmf \ ~;=p

<uoh”gu_i_j f ggu - WDXBA/¥1}tb]Z O

ithke_ _~h\Zl _evghklb ihemqg_ggZy \ j_amevlZl_fh”_ebj
% Dszz-"Zevghklv ik_\"h "Zevghklv ihemq_ggZy \ j_al
fhr _ebjh\Zgby gZ\b]Zpbhggh]h ijbzfgbdz \ j_ "bf_ ke °
gZklhlZ "bkdjblbaZpbhb

Fd=44.2¢6;
Td=1/Fd; \] fy “bkdjblbaZpbhb

delta_tau=0.5;lhgghlv kbkl fu ihbkdZ

PNSize =511;"ebl_evghklv ihke_ ~h\Zl _evghklb dhlhjZy
aZibku\Z _ Iky ijhsm ]h\hjy “ebl_evghklv gZdhie _gby
nhjfbjm_f dh” ]JehgZkk
[PN,PNpm]=cod_GLONASS(PNSize)nmgdpby khanzZ |

ithke _"~h\Zl _evghklv JehgZkk
Tpn=1/511e3;*ebl _evghklv kbf\heZ
TPSP = Tpn*PNSize;*ebl| _evghklv ithke ~h\Zl evghklb
fi=Fd/4;, gZklhlZ kb]lgZeZ

ZfiebIlm”™Z kb]gZeZ
gcno = 10”Mgcno_db/10); | _j \h”™ ba ~; \ jZau
A = sgrt(4*qcno*Td);

T=1e3; \| _fy gZdhie_gby
Nd=fix(Fd*T); qZklhlzZ "bkdjblbazZpbb kbf\heZz

deltaf=20; ihehkZ kbkl fu ke =~ gby
K=(deltat/4)*T; dhwnnbp_ gl nbevljZz

for j=1:length(k)

N=1000; gbkeh IThg _d fh™ _ebjh\Zgby
Ud = zeros(1, N);
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PSP=NaN(1,Nd);
y=NaN(1,Nd);
PSPref=NaN(1,Nd);
PSPrefE=NaN(1,Nd);
PSPrefL=NaN(1,Nd);

tau = Tpn*tau_signal(j)+zeros(1, N)nhjfbjm _ f fZkkb\ az” |-
\oh”gh]h kb]JgZeZz
rt = Tpn*tau_poisk(j)+zeros(1,N); g ZqZevgZy hp_gdZ

fori=2:N

rt(i) = rt(i-1);

%nhjfbjm_fkb]gZe

PSP=A* PN(1+mod(fix(((0:Nd-1)*Td + tau(i))/Tpn), PNSize)) ;

y=PSP.* cos( 2*pi*fi*Td*(0:Nd-1)) + randn(1, Nd);

%nhjfbjm_fhihjguckb]gzZe

PSPref= PN(1+mod(fix(((0:Nd-1)*Td +rt(i))/Tpn), PNSizé));

%nhjfbjm_f _jebbeZl_khklZ\eyxsb _

PSPrefE= PN(1+mod(fix(((0:Nd-1)*Td +rt(i)+0.5*Tpn/2 )/Tpn), PNSize));

PSPrefL= PN(1+mod(fix(((0:Nd-1)*Td +rt(i)-0.5*Tpn/2 )/Tpn), PNSize));
jZkkqg | d\Z™jZImj

| = sum(y .* PSPref .* cos( 2*pi*fi*Td*(0:Nd-1)));

Q =sum(y .* PSPref .* sin( 2*pi*fi*Td*(0:Nd-1)));

% jeb

IE = sum(y .* PSPrefE* cos( 2*pi*fi*Td*(0:Nd-1)));

QE =sum(y .* PSPrefE .* sin( 2*pi*fi*Td*(0:Nd-1)));

%eZl

IL = sum(y .* PSPrefL .* cos( 2*pi*fi*Td*(0:Nd-1)));

QL =sum(y .* PSPrefL .* sin( 2*pi*fi*Td*(0:Nd-1)));

T=Td*Nd; \|] fy gZdhie gby

dimlbagZ "bkdjbfbgZpbhgghc o0zZjzZdl_jbklbdb
Sd=((qcno*T)"2)*2/Tpn;

"bkdjbfbgZpbhggZy o0ZjzZdl _jbklbdz
Ud(i)=sqgrt(IE"2+QE"2)-sqrt(IL"2+QL"2);

%Ud=I*(IE-IL)+Q*(QE-QL);

nhjfbjm_f hp_gdm azZ”~ _j db

rt(i) = rt(i) + K*Ud(i)/Sd;

end

jZkg_| hrb[db kbkl_fu
drt())=(tau(i)- rt(i))/Tpn;
tau_ssz(j)=rt(length(rt)) /Tpn;
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%jZkqg lik_\"h~Zevghklbkbkl_ fu
Dszz(j)=k(j)*2.997924580000000e+02+tau_ssz(j)*299792.458/511e3;
end

end
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IJBEH@?GB?
Ebklbg] ijh]jZéfip".

function|[ tau,k ] = chip( D)

Nmgdpby i _j \h~Abl "Zevghklb \ dhebqg_kl\h gbih\
\oh~gu_ iZjzZft-'lju Ilhj "Zevghkl_c ~h kimlgbdh\
\uoh”gu_ iZjZf-tdgyuaZ”™_j dZ kb]gZeZ
%k-dhebqg_ _klI\h pbdeh\ ijhoh » _gby ik _\"hkemqgZcghc

thke_"h\Zl_evghklb

kdhjhklv k\_1Z df k
€c=299792.458;
f=511*1000; gZklhlZ \ | jpZo
N=511; "ebgZ ihke_ ~h\Zl|l _evghklb ey =EHG:KK

1 "ebgZ ihke_"h\Zl _evghklb ey *36
s=((c/f)*N);
for i300=1:length(D)
DAL300(i300)=rem(D(i300),sYyoh k1 ZIhdhl™ e gby
k(i300)=fix(D(i300)/s);
tau(i300)=(DAL300(i300)/c) *f;
end
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IJBEH@?GB?
Ebklbg] ijh]jZ$putniccot.

function[ x,v,a ] = sputnikkor( DOC,N )

HibkZgb_ Nmgdpby hij_* ey | dhhj*bgZlu kimlgbdZ
<oh”gu_ i_j_f -BQG-nZce 7/(

%N-dhebq_kl\h kimlgbdh\

<uoh”gu_i_j_f ggu dlhj iheh _gby kimlgbdZ
%v-\_dlhj kdhjhkl_c kimlIgdhdy mRdhj_gbc kimlgbdZz
>Zggu_ 7/( nZceZ fh gh ihemqgblv \ j Zevghf \] f gb
http://www.celestrak.com/NORAD/elements/supplemental/.

Khnlibkihevam_ fu_7eyjZkq_|Zondaeknégtadgb]

Astrodynamics and Applications.

\oh”*gu_ "Zggu _
%DOCGgZa\l\Zgb _ nZceZ
%N-dhebqg_ klI\h kimlgbdh\

\uoh?gu_ Zjlmf_glu

fZljbpzZ dhhjflbgzklhe[pZf jZkiheh _gu dhm~"bgZliu 1
kimlgbdz df

fZljbpZ kdhjhklb Y ih klhe[pZf jZzkihehlh gu kdhjhklb
kimlgbdzZ df k

fZljbpZ mkdhj _gbc D ih klhe[pZf jZkihehh gu mkdhj ¢
kimlgbdZ \j f ggh jZ\gu_ gmex

kharz f fZljbpu
x=nan(3,N);
v=nan(3,N);
a=nan(3,N);
%cqblu\Z _fnZce
file = fopen(DOCY";
if file ==-1
error(File is not opene)f’
end
typeinput ='e;
typerun=c
kbkl _fu dhhj*bgZz b
whichconst = 84,
ithemqg_gb_ ]jZ\blZpbhgguo ihklhygguo
[tumin, mu, radiusearthkm, xke, j2, |3, j4, ]30j2] = getgravc(whiclston
fori=1:N

88



%St=textscan(file,'%s")";
SP= fread(file,26*char)";
longstrl = fread(file,7Xchar)’;
longstr2 = fread(file,7Xchar)’;
[satrec, startmfe, stopmfe, deltamin] = twoline2rv(whichconst,
longstrl,longstr2, typerun, typeinput);
%jzZkq_ I\ _dlhjz
%tsince\j fywihob
tsince = stopmfe;
tsince = 0.0;
[satrec, ro ,vo] = sgp4 (satrec, tsince);
tsince = stopmfe;
tsince = 1440;
[satrec, rteme, vteme] = sgp4 (satrec, tsince);
% dhg\_jlZpby\ _dlhjZz
% -------- teme2ecef - transformteme to ecef vectors
jdutc = satrec.jdsatepoch + tsince/1440.0;
[year,mon,day,hr,min,sec] = invjday(jdutc);
timezone = 3;
dutl = 0.2048315;
dat =32.1845\ ebgbgZihklhyggZy
%delta of utl - utc
%dat- delta of tai - utc
[utl, tutl, jdutl, utc, tai, tt, ttt, jdtt, tdb, ttdb, jdtdh ]
= convtime( year, mon, day, hr, min, sec, timezone, dutl, dat );

<?DLHJ MKDHJ?GBY
ateme = [0;0;0];

eh2ij _ \ur_gb_ "“ebgu ~gy k_d
lod = 0.0004116;

OJlheyjguc "\b" _gby dhwnnbpb _ gl jz~
%YP-lheyjguc "\b " _gby dhwnnbpb_gl jzZz~
xp = 0.10960020 "
yp = 0.284144;
recef,vecef,aecef] = teme2ecef( rteme’,vteme',ateme,ttt,jdutl,lod,xp,yp );
X(:,h)=recef;
v(:,i)=vecef;
a(:,i)=aecef;
end
end
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IJBEH@ ? G B7?
Ebklbg]ijh]jZfwzad.

function[ x ] = navzad( D,Anx,Any )

nmgphky ki _gb\Z | j r gb_ gZ\b]JZpbhgghc aZ”Zqgb
\oh”gu_ iZjZ%_lju

%D-\_dlhj ik_\"h~"Zevghkl_c

hihjgu_dhhjb~gZlu kimlgbdh\

%AnXx-dhhjrbgZlu ih |

%Any-dhhj*bgZlu ih \

\uoh”~gu_ iZjZ% Iju

%x=[xyctl-dhhj*"bgZlu gZ iehkdhklb b ik_\"h~Zevghklv

N=length(Anx);
j_rZ_f az™"Zqm
gZqZevgu_ mkeh\by
x1=[1; 1, 1];
x=x1;
i=0;
eps=10e10;

while((eps>1e-9)&&(i<100))
i=i+1;
X=x1;
jZkkg_ | hp_gdb ik_\"h~"Zevghkl_c
jZkkq_| hrb[db hp_gdb ik_\"h*"Zevghkl_cG5
dR=D- F(x,Anx,Any);
dhjj _dlbjm_f I _dms__ agZq_gb_
K=inv(H(x, Anx,Any)*H(x,Anx,Any));
x1=x+ K*H(Xx, Anx,Any)*dR’;
eps=sqrt((x1(1)-x(1))"2+(x1(2)-x(2))*2+(x1(3)-x(3))"2);
end;
x=x1;
end
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I JBEH@?GB?
Ebklbg] ijh]jZééd GLONASS.

function[codGL, codGL_bin,Out,n]=cod_GLONASS(n);

% Bfynmgdgbdd GLONASS

%NmgdpeddyGLONASSugqbkey lik_\"hkemqgZcgucdh”*"=EHG:
%(F-ihke_"h\Zl_evgbhhMgu_ "Zggiheb@Q_ kl\h kbf\heh\ \
F-ihke_ _"h\Z

| evghklb

<uoh”gu_ "Zggu - FFRh&®&/ ~h\Zl_evghklv \ kbfitheZo

%codGL_bin-F-ihke ~h\Zl _eghklb \"®p'ftheZo

%Out-klhe[pu dh”*h\ "ey kj-ZAgbgBydh®@Z

shift_ reg=ones(1,9);GZqgZevgh_ khklhygb | ]JbkljZ k"\b]Z

for i=1:n

codGL_bin(i)=shift_reg(7); <uoh”-Fhke "h\Z|l eghklb \ kbf\heZo
"Qr "1

modulo2 = xor(shift_reg(9),shift_ reg(5))Keh  gb fhh mex

kbf\heh\ k b \u

oh~h\ j_]bkljz k~\b]Zz

shift_reg(2:9)=shift_reg(1:8);Kf s gb_ ~Zgguo \ |j |Jbklj_ k~\b]Zz
shift_reg(1)=modulo2; Keh _gb_i1h fh*mex gZ \oh”_ | ]bkl
k"\b]lZz

end

codGL=2*codGL_bini; F-ihke ~h\Zl evghklv \ kBfitheZo
Out=[codGL_bin'codGL']; Klhe[pu dh”~h\ *ey kjZ\g gby

end
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