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cfvtwybthj cf,zjcfvtwybthj cf,zjcfvtwybthj cf,zjcfvtwybthj cf,zj    
 

   ,f[bf vtkbnjy,f[bf vtkbnjy,f[bf vtkbnjy,f[bf vtkbnjy - igc 3rf[tsbc yfdsj,bc4 utythfkehb lbhtmnjhb8   
 ,thfbf ubjhub,thfbf ubjhub,thfbf ubjhub,thfbf ubjhub - cffmwbj cfpjufljt,f yfdsj,bc thjdyekb rjvgfybf 3cfmyfdsj-

,bc4 utythfkehb lbhtmnjhbc gbhdtkb vjflubkt8 
,efxb't uehfv,efxb't uehfv,efxb't uehfv,efxb't uehfv - utjk8-vby8 vtwy8 ljmnjhb7 ghjatcjhb7 cfm8 vtwy8 frfltvbbc 

/blhjutjkjubbc lf cfby;byhj-utjkjubbc rdktdbsb bycnbnenbc lbhtmnjhb8 
,efxb't bjct,,efxb't bjct,,efxb't bjct,,efxb't bjct, - utjk8-vby8 vtwy8 ljmnjhb7 ghjatcjhb7 cfm8 vtwy8 frfltvbbc 

otdh-rjhtcgjyltynb8 
ufuef sfvfpufuef sfvfpufuef sfvfpufuef sfvfp - cc cfpjufljt,f 3cfmufpbc4 ntmybrehb lbhtmnjhb8  
ujuef't bhfrkbujuef't bhfrkbujuef't bhfrkbujuef't bhfrkb - abp8-vfs8 vtwy8 rfylblfnb7 ghjatcjhb7 cfmfhsdtkjc ntmybrehb 

eybdthcbntnbc 3zf,ehqbkt,bc ,ehqdbc ntmybrbcf lf ntmyjkjubbc4 rfstlhbc ufvut8 
ujxbnfidbkb stbvehfpujxbnfidbkb stbvehfpujxbnfidbkb stbvehfpujxbnfidbkb stbvehfp - ntmy8 vtwy8 ljmnjhb7 ghjatcjhb8 
ue]f,b't bhfrkbue]f,b't bhfrkbue]f,b't bhfrkbue]f,b't bhfrkb - ntm8 vtwy8 ljmnjhb7 ghjatcjhb7 cne-c cfcfhut,kj obfqb-

ctekbc lfveifdt,bc lf vbobcmdtif yfut,j,tsf vityt,kj,bc  rfstlhbc ufvut8 
ujwbhb'tujwbhb'tujwbhb'tujwbhb't fktmcfylht fktmcfylht fktmcfylht fktmcfylht - ntmy8 vtwy8 ljmnjhb7 cfmfhsdtkjc ufpcfltyt,bc cfth-

sfijhbcj rjhgjhfwbbc ghtpbltynb8  
t,hfkb't stbvehfpt,hfkb't stbvehfpt,hfkb't stbvehfpt,hfkb't stbvehfp - utjk8-vby8 vtwy8 rfylblfnb7 igc 3yfdsj,cfvtwybthjc4 lb-

htmnjhb8 
tkbfidbkb lfdbstkbfidbkb lfdbstkbfidbkb lfdbstkbfidbkb lfdbs - cfthsfijhbcj rjhgjhfwbf 3bnthfc4 cfmfhsdtkjc ofhvj-

vflutykj,bc vtsfehbc vjflubkt8 
dfhfpfidbkb kbfyfdfhfpfidbkb kbfyfdfhfpfidbkb kbfyfdfhfpfidbkb kbfyf - utjk8-vby8 vtwy8 rfylblfnb7 ghjatcjhb7  cfmfhsdtkjc ntm-

ybrehb eybdthcbntnbc 3/blhjutjkjubbc lf cfby;byhj utjkjubbc4 rfstlhbc ufvut8 
dfhifkjvb't uehfvdfhifkjvb't uehfvdfhifkjvb't uehfvdfhifkjvb't uehfv - ntmy8 vtwy8 ljmnjhb7 ghjatcjhb8 
df[fybf tduhfabdf[fybf tduhfabdf[fybf tduhfabdf[fybf tduhfab - utjk8-vby8 vtwy8 ljmnjhb7 ghjatcjhb8 
pfenfidbkb ,thlbpfenfidbkb ,thlbpfenfidbkb ,thlbpfenfidbkb ,thlb - utjk8-vby8 vtwy8 ljmnjhb7 ghjatcjhb8 
pdbflf't exfpdbflf't exfpdbflf't exfpdbflf't exf - utjk8 vtwy8 ljmnjhb7 ghjatcjhb8 
stdpf't ybrjkjpstdpf't ybrjkjpstdpf't ybrjkjpstdpf't ybrjkjp - mfhsek-,hbnfyekb yfdsj,bc rjvgfybbc 3GBOUC4 utythf-

kehb lbhtmnjhb8 
stdpf't htdfpstdpf't htdfpstdpf't htdfpstdpf't htdfp - ntmy8 vtwy8 rfylblfnb7 ghjatcjhb7  cffmwbj cfpjufljt,f 

yfdsj,bc thjdyekb rjvgfybf 3cfmyfdsj,bc4 cfvtsdfk.ehtj cf,zjc sfdv]ljvfht8  
sjaxbidbkb vbhbfysjaxbidbkb vbhbfysjaxbidbkb vbhbfysjaxbidbkb vbhbfy - utjk8-vby8 vtwy8 ljmnjhb7 ghjatcjhb7  cfm8 vtwy8 frflt-

vbbc otdh-rjh87 cfm8 vtwy8 frfltvbbc utjkjubehb bycnbnenbc lbhtmnjhb8 
bsjybidbkb ubfbsjybidbkb ubfbsjybidbkb ubfbsjybidbkb ubf - ntm8 vtwy8 rfylblfnb yfdsj,bcf lf ufpbc htcehct,bc vfht-

uekbht,tkb cf[tkvobaj cffutynjc eahjcb8 
kj,;fyb't ubjhubkj,;fyb't ubjhubkj,;fyb't ubjhubkj,;fyb't ubjhub - ntmy8 vtwy8 rfylblfnb7 cffmwbj cfpjufljt,f yfdsj,bc th-

jdyekb rjvgfybf 3cfmyfdsj,bc4 ofhvjt,bc vtyt]vtynbc ufy.jabkt,bc eahjcb8 
kj,;fyb't bdfytkj,;fyb't bdfytkj,;fyb't bdfytkj,;fyb't bdfyt - cffmwbj cfpjufljt,f yfdsj,bc thjdyekb rjvgfybf 3cfmyfd-

sj,bc4 utythfkehb lbhtmnjhbc vjflubkt8 
kjvbyf't sfvfpkjvbyf't sfvfpkjvbyf't sfvfpkjvbyf't sfvfp - utjk8-vby8 vtwy8 ljmnjhb7 ghjatcjhb7 cfmfhsdtkjc ntmyb-

rehb eybdthcbntnbc 3pjuflb utjkjubbcf lf gfktjynjkjubbc4 rfstlhbc ufvut8  
kjvb't behbkjvb't behbkjvb't behbkjvb't behb - ntmy8 vtwy8 ljmnjhb7 ghjatcjhb7 cfmfhsdtkjc ntmybrehb eyb-

dthcbntnbc 3/blhjvfymfyt,bc4 rfstlhbc ufvut8  
vfvekfbidbkb pfpfvfvekfbidbkb pfpfvfvekfbidbkb pfpfvfvekfbidbkb pfpf - 3Frontera Resources Georgia" (FRG) utythfkehb lbhtmnjhb8 
vfbcehf't uekbrjvfbcehf't uekbrjvfbcehf't uekbrjvfbcehf't uekbrj - cffmwbj cfpjufljt,f yfdsj,bc thjdyekb rjvgfybf 3cfmyfd-

sj,bc4 cfvtsdfk.ehtj cf,zjc sfdv]ljvfhbc vjflubkt7 ghjarfdibht,bc sfd-
v]ljvfht7 yfdsj,bcf lf ufpbc vhtodtkj,bc cfvtwybthj cfpjufljt,bc vlbdfyb8 

vf[fhf't ktdfyvf[fhf't ktdfyvf[fhf't ktdfyvf[fhf't ktdfy - ntmy8 vtwy8 ljmnjhb7 ghjatcjhb7 cfm8 vtwy8 frfltvbbc cfvsj-
vtmfybrbc bycnbnenbc lbhtmnjhbc vjflubkt8 

vf[fhf't ubjhubvf[fhf't ubjhubvf[fhf't ubjhubvf[fhf't ubjhub - cffmwbj cfpjufljt,f yfdsj,bc thjdyekb rjvgfybf 3cfmyfd-
sj,bc4 utythfkehb lbhtmnjhb8  

vutkf't pehf,vutkf't pehf,vutkf't pehf,vutkf't pehf, - utjk8-vby8 vtwy8 ljmnjhb7 ghjatcjhb7 cne-c  cfvsj-utjkj-
ubehb afrekntnbc ltrfyb8  
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vbhw[ekfdf wjnytvbhw[ekfdf wjnytvbhw[ekfdf wjnytvbhw[ekfdf wjnyt - cfm8 vtwy8 frfltvbbc frfltvbrjcb7 cfmfhsdtkjc o.fksf 
vtehytj,bcf lf cfby;byhj trjkjubbc bycnbnenbc lbhtmnjhb8 

yfvufkf't lbvbnhbyfvufkf't lbvbnhbyfvufkf't lbvbnhbyfvufkf't lbvbnhb - ntmy8 vtwy8 ljmnjhb7 ghjatcjhb8 
yfyf't fdsfylbkyfyf't fdsfylbkyfyf't fdsfylbkyfyf't fdsfylbk - utjk8-vby8 vtwy8 ljmnjhb7 cfm8 vtwy8 frfltvbbc vbythfkehb 

htcehct,bc ufy.jabkt,bc vsfdfhb vtwybth-sfyfvihjvtkb8 
jybfidbkb vfvbfjybfidbkb vfvbfjybfidbkb vfvbfjybfidbkb vfvbf - fqvjcfdkts cfmfhsdtkjc vbkcfltyt,bc rjvgfybbc utythf-

kehb lbhtmnjhb8 
gfgfdf lbnjgfgfdf lbnjgfgfdf lbnjgfgfdf lbnj - utjk8-vby8 vtwy8 rfylblfnb7 cffmwbj cfpjufljt,f yfdsj,bc th-

jdyekb rjvgfybf 3cfmyfdsj,bc4 vsfdfhb utjkjub8 
cfyf't uehfvcfyf't uehfvcfyf't uehfvcfyf't uehfv - utjk8-vby8 vtwybtht,fsf ljmnjhb7 ghjatcjhb7 igc 3yfdsj,ut-

jabpbrbc4 utythfkehb lbhtmnjhb8 
]fafhb't stbvehfp]fafhb't stbvehfp]fafhb't stbvehfp]fafhb't stbvehfp - ntm8 vtwy8 ljmnjhb cfmfhsdtkjc vbkcfltyt,bc rjvgfybbc 

flubkj,hbdb vvfhsdtkb8 
cnehef htdfpcnehef htdfpcnehef htdfpcnehef htdfp - ntmy8 vtwy8 ljmnjhb7 cne-c gbhdtkb ghjhtmnjhb8  
jmhefidbkb ktyjhjmhefidbkb ktyjhjmhefidbkb ktyjhjmhefidbkb ktyjh - utjk8-vby8 vtwy8 rfylblfnb7 cne-c ljwtynb7 s,bkbcbc 

gjkbntmybrehb rjkt]bc lbhtmnjhb8 
mewyfidbkb jvfhmewyfidbkb jvfhmewyfidbkb jvfhmewyfidbkb jvfh - utjk8 vby8 vtwy8 ljmnjhb7 ghjatcjhb7 igc 3utjby;bythb-

yubc4 utythfkehb lbhtmnjhb8 
]fib jsfh]fib jsfh]fib jsfh]fib jsfh - igc 3bjhbc dtkbc4 utythfkehb lbhtmnjhb8 
.babfyb utkf.babfyb utkf.babfyb utkf.babfyb utkf - ntmy8 vtwy8 ljmnjhb7 ghjatcjhb7 cne-c cfvtwybthj-rdktdbsb 

cfveifjt,bc cfvvfhsdtkjc eahjcb8 
ityutkfbf uehfvityutkfbf uehfvityutkfbf uehfvityutkfbf uehfv - utjk8-vby8 vtwy8 ljmnjhb7 ghjatcjhb7 cfm8 vtwy8 frfltvbbc 

otdh-rjh87 vtwybht,fsf frfltvbbc utjabpbrbc bycnbnenbc ctbcvjkjubbc ctmnjhbc 
eahjcb8  

x[tb't lfdbsx[tb't lfdbsx[tb't lfdbsx[tb't lfdbs - utjk8-vby8 vtwy8 rfylblfnb7 ghjatcjhb8 
zfynehbf ubjhub zfynehbf ubjhub zfynehbf ubjhub zfynehbf ubjhub ----    cfmfhsdtkjc yfdsj,bc cfthsfijhbcj rjhgjhfwbbc ~GIOC̀ 

ghtpbltynb8 
[ehj't hfvfp[ehj't hfvfp[ehj't hfvfp[ehj't hfvfp - ntmy8 vtwy8 ljmnjhb7 ghja87 cne-c htmnjhb 
[eylf't yfyf[eylf't yfyf[eylf't yfyf[eylf't yfyf - abp8-vfs8 vtw8 rfylblfnb7 ljwtynb7 cne-c 3yfdsj,bcf lf ufpbc 

cf,fljt,bc 'bt,bcf lf lfveifdt,bc4 rfstlhbc ufvut8  
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cfhtlfmwbj rjktubfcfhtlfmwbj rjktubfcfhtlfmwbj rjktubfcfhtlfmwbj rjktubf    
    

u8 fcfsbfybu8 fcfsbfybu8 fcfsbfybu8 fcfsbfyb    
v8 ,f[bfv8 ,f[bfv8 ,f[bfv8 ,f[bf    
h8 ,f,eyfidbkbh8 ,f,eyfidbkbh8 ,f,eyfidbkbh8 ,f,eyfidbkb    
s8 ,fhf,f'ts8 ,fhf,f'ts8 ,fhf,f'ts8 ,fhf,f't    
c8 ufuefc8 ufuefc8 ufuefc8 ufuef    
u8 lehukbidbkbu8 lehukbidbkbu8 lehukbidbkbu8 lehukbidbkb    
s8 t,hfkb'ts8 t,hfkb'ts8 t,hfkb'ts8 t,hfkb't    
l8 df[fybfl8 df[fybfl8 df[fybfl8 df[fybf    
u8 dfhiu8 dfhiu8 dfhiu8 dfhifkjvb'tfkjvb'tfkjvb'tfkjvb't    
h8 pbhfmf'th8 pbhfmf'th8 pbhfmf'th8 pbhfmf't    
y8 stdpf'ty8 stdpf'ty8 stdpf'ty8 stdpf't    
b8 sfdlevf'tb8 sfdlevf'tb8 sfdlevf'tb8 sfdlevf't    
y8 reghfdfy8 reghfdfy8 reghfdfy8 reghfdf    
f8 kj,;fyb'tf8 kj,;fyb'tf8 kj,;fyb'tf8 kj,;fyb't    
k8 kt;fdfk8 kt;fdfk8 kt;fdfk8 kt;fdf    
u8 vf[fhf'tu8 vf[fhf'tu8 vf[fhf'tu8 vf[fhf't    
y8 vfzfdfhbfyb y8 vfzfdfhbfyb y8 vfzfdfhbfyb y8 vfzfdfhbfyb ----    vsdfhb  vsdfhb  vsdfhb  vsdfhb      
    htlfmnjhbc vjflubkt    htlfmnjhbc vjflubkt    htlfmnjhbc vjflubkt    htlfmnjhbc vjflubkt        
P8 vutkf'tP8 vutkf'tP8 vutkf'tP8 vutkf't    
v8 jybfidbkbv8 jybfidbkbv8 jybfidbkbv8 jybfidbkb    
k8 jmhefidbkbk8 jmhefidbkbk8 jmhefidbkbk8 jmhefidbkb    

l8 gfgfdfl8 gfgfdfl8 gfgfdfl8 gfgfdf    
f8 hecf'tf8 hecf'tf8 hecf'tf8 hecf't    
f8 cfybidbkbf8 cfybidbkbf8 cfybidbkbf8 cfybidbkb    
d8 cf.dfhtkb'td8 cf.dfhtkb'td8 cf.dfhtkb'td8 cf.dfhtkb't    
u8 nf,fnf't u8 nf,fnf't u8 nf,fnf't u8 nf,fnf't ----    vsdfhb  vsdfhb  vsdfhb  vsdfhb      
        htlfhtlfhtlfhtlfmnjhbc vjflubktmnjhbc vjflubktmnjhbc vjflubktmnjhbc vjflubkt    
n8 mtv[f'tn8 mtv[f'tn8 mtv[f'tn8 mtv[f't    
u8 ityutkfbfu8 ityutkfbfu8 ityutkfbfu8 ityutkfbf    
d8 [bsfhbidbkbd8 [bsfhbidbkbd8 [bsfhbidbkbd8 [bsfhbidbkb    
y8 [eylf'ty8 [eylf'ty8 [eylf'ty8 [eylf't    
s8 othtstkb s8 othtstkb s8 othtstkb s8 othtstkb     
P8 zfyrdtnf'tP8 zfyrdtnf'tP8 zfyrdtnf'tP8 zfyrdtnf't    
f8 zbzbyf't  f8 zbzbyf't  f8 zbzbyf't  f8 zbzbyf't      
c8 qeleifehbc8 qeleifehbc8 qeleifehbc8 qeleifehb    
d8 qkjynb d8 qkjynb d8 qkjynb d8 qkjynb     
j8 ]fibj8 ]fibj8 ]fibj8 ]fib    
w8 [fhfnbidbkb w8 [fhfnbidbkb w8 [fhfnbidbkb w8 [fhfnbidbkb ----    gfcegfcegfcegfce[bcvut[bcvut[bcvut[bcvut----        
        ,tkb vlbdfyb,tkb vlbdfyb,tkb vlbdfyb,tkb vlbdfyb    
v8 cfhfkb't v8 cfhfkb't v8 cfhfkb't v8 cfhfkb't ----    gfcegfcegfcegfce[bcvut[bcvut[bcvut[bcvut,tkb ,tkb ,tkb ,tkb     
        vlbdfybvlbdfybvlbdfybvlbdfyb       
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nt[ybxtcrjuj eybdthcbntnf b Yfexyj-nt[ybxtcrbv j,otcndjv ytanb b ufpf& 

 
Yfexysq cjdtn 

 
<f[bz Vtkbnjy Ifkdjdbx — Utythfkmysq lbhtrnjh JJJ @Rf[tnbc Yfdnj,b@&  
<thfz Utjhubq Jnfhjdbx-gthdsq pfvtcnbntkm utythfkmyjuj lbhtrnjhf 

frwbjythyjuj j,otcndf yfwbjyfkmyjq ytanzyjq rjvgfybb @Uhepytanm@& 
<efxblpt Uehfv Bjcbajdbx- lbhtrnjh Bccktljdfntkmcrjuj bycnbnenf ubl-

hjutjkjubb b by;tythyjq utjkjubb FY Uhepbb^ ljrn& utjk&-vby& yfer^ ghja&  
<efxblpt Bjcba Vjbcttdbx- xkty-rjhh& FY Uhepbb^ ljrn& utjk&-vby& yfer^ 

ghja& 
Dfhfpfidbkb Kbfyf Bkmbybxyf- pfd& rfatlhjq ublhjutjkjubb b by;tyth-

yjq utjkjubb Uhepbycrjuj nt[ybxtcrjuj eybdthcbntnf^ rfyl& utjk&-vby& yfer^ ghja&  
Dfhifkjvblpt Uehfv {ectbyjdbx-ljrn& nt[y& yfer^ ghja& 
Df[fybz Tduhfa Rfhfvfyjdbx- ljrn& utjk&-vby& yfer^ ghja& 
Ufuef Nfvfp Bdfyjdbx-nt[ybxtcrbq lbhtnjh JJ @Uhepufp@& 
Ujueflpt Bhfrkbq Rbhbkkjdbx- pfdtle.obq rfatlhjq nt[ybrb b nt[yjkj-

ubb ,ehtybz crdf;by Uhepbycrjuj nt[ybxtcrjuj eybdthcbntnf^ rfyl& abp&-vfn& 
yfer^ ghja&  

Ujxbnfidbkb Ntqvehfp Ifkdjdbx-ljrn& nt[y& yfer^ ghja& 
Ujwbhblpt Fktrcfylh Atjljhjdbx- ghtpbltyn Uhepbycrjq vt;leyfhjlyjq 

rjhgjhfwbb ufpf^ ljrn& nt[y& yfer& 
Uel;f,blpt Bhfrkbq Rbhbkkjdbx - ljrn& nt[y& yfer^ ghja& pfdtle.obq 

rfatlhjq hfphf,jnrb vtcnjhj;ltybq gjktpys[ bcrjgftvs[ b cnhjbntkmcndf 
gjlptvys[ cjjhe;tybq&  

L;fib Jnfhb Dkflbvbhjdbx-utythfkmysq lbhtrnjh JJJ @Bjhbc dtkb@& 
L;fgfhblpt Ntbvehfp L;jyljtdbx — ljrnjh nt[& yfer^ vtcnysq eghfdkz-

.obq Uhepbycrjq nhe,jghjdjlyjq rjvgfybb& 
Pfenfidbkb <thlb Pf[fhmtdbx- ljrn& utjk&-vby& yfer^ ghja& 
Pdbflflpt Exf Bdfyjdbx-ljrn& utjk& yfer^ ghja& 
Bnjybidbkb Ubf >hmtdbx- rfylblfn nt[& yfer^ yfxfkmybr Ujcelfhcndtyyjuj 

futyncndf htuekbhjdfybz htcehcfvb ytanb b ufpf& 
Rbgbfyb Utkf Jnfhjdbx - yfxfkmybr Eghfdktybz yfexyj-bccktljdf-

ntkmcrb[ hf,jn UNE^ ljrn& nt[y& yfer^ ghja& 
Rewyfidbkb Jvfh Pf[fh]tdbx — utythfkmysq lbhtrnjh JJJ @Utjby;tyt-

hbyu@^ ljrn&utjk&-vby& yfer^ ghja& 
Kj,;fyblpt Utjhubq Bcvfqkjdbx-pfdtle.obq jnltkjv vtytl;vtynf ghj-

bpdjlcndf frwbjythyjuj j,otcndf yfwbjyfkmyjq ytanzyjq rjvgfybb @Uhepytanm@^ 
rfyl& nt[y& yfer&  

Kj,;fyblpt Bdfy Frfrbtdbx-pfvtcnbntkm utythfkmyjuj lbhtrnjhf 
frwbjythyjuj j,otcndf yfwbjyfkmyjq ytanzyjq rjvgfybb @Uhepytanm@& 

Kjvbyflpt Nfvfp Fhxbkjdbx- pfd& rfatlhjq j,otq utjkjubb b gfktjynjkj-
ubb Uhepbycrjuj nt[ybxtcrjuj eybdthcbntnf^ ljrn& utjk&-vby& yfer^ ghja&  

Kjvblpt >hbq <fhyf,jdbx- pfd& rfatlhjq @Ublhjvfibys@ Uhepbycrjuj 
nt[ybxtcrjuj eybdthcbntnf^ ljrn& nt[y& yfer^ ghja&  

Vfbcehflpt Uekbrj Ifkdjdyf-ctrhtnfhm Yfexyj-nt[ybxtcrjuj j,otcndf 
ytanzyjq b ufpjdjq ghjvsiktyyjcnb Uhepbb^ pfv& ghtl& cjdtnf yf,k.lfntktq 
frwbjythyjuj j,otcndf yfwbjyfkmyjq ytanzyjq rjvgfybb @Uhepytanm@ b ghtlct-
lfntkm ghjarjvf& 

Vfvekfqidbkb Pfpf <blpbyjdbx-utythfkmysq lbhtrnjh @Frontera Resources 
Georgia". 

Vf[fhflpt Ktdfy Bkmbx-pfv& lbhtrnjhf bycnbnenf ujhyjq vt[fybrb FY 
Uhepbb^ ljrn& nt[y& yfer^ ghja& 

Vf[fhflpt Utjhubq Dkflbvbhjdbx-utythfkmysq lbhtrnjh frwbjythyjuj 
j,otcndf yfwbjyfkmyjq ytanzyjq rjvgfybb @Uhepytanm@& 
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Vutkflpt Pehf, Dbrnjhjdbx-ltrfy ujhyj-utjkjubxtcrjuj afrekmntnf UNE^ 
ljrn& utjk&-vby& yfer^ ghja& 

Vbhw[ekfdf Wjnyt Tdutymtdbx-lbhtrnjh Bycnbnenf djlyjuj [jpzqcndf 
Uhepbb b by;tythyjq 'rjkjubb FY Uhepbb^ frfltvbr Frfltvbb yfer Uhepbb& 

Yfvufkflpt Lvbnhbq Ktdfyjdbx-ljrn& nt[y& yfer^ ghja& 
Yfyflpt Fdnfylbk Jnfhjdbx-ukfdysq yfexysq cjnhelybr jnltkf vbythfkm-

ys[ htcehcjd Rjvbccbb ghb Ghtpblbevt FY Uhepbb^ ljrn& utjk&-vby& yfer& 
Jybfidbkb Vfvbf Ifrhjtdbx-utythfkmysq lbhtrnjh nhe,jghjdjljd 

djcnjxyjq Uhepbb& 
Jrhefidbkb Ktyjh Bdfyjdbx-lbhtrnjh N,bkbccrjuj gjkbnt[ybxtcrjuj 

rjkktl;f^ rfyl& utjk&-vby& yfer^ ljwtyn& 
Gfgfdf Lbnj >cnbyjdbx-ukfdysq utjkju frwbjythyjuj j,otcndf yfwbjyf-

kmyjq ytanzyjq rjvgfybb @Uhepytanm@^ rfyl& utjk&-vby& yfer& 
Cfyflpt Uehfv Bdfyjdbx-utythfkmysq lbhtrnjh JJJ @Ytantutjabpbrf@^ 

ljrn& utjk&-vby& yfer^ ghja& 
Cnehef Htdfp Bdfyjdbx-ljrn& nt[y& yfer^ gthdsq ghjhtrnjh UNE& 
Ntdpflpt Ybrjkjp Htdfpjdbx-utythfkmysq lbhtrnjh uhepbyj-,hbnfycrjq 

ytanzyjq rjvgfybb @GBOUC". 
Ntdpflpt Htdfp Ybrjkftdbx-ghtlctlfntkm Cjdtnf yf,k.lfntktq frwbjythyjuj 

j,otcndf yfwbjyfkmyjq ytanzyjq rjvgfybb @Uhepytanm@^ rfyl& nt[y& yfer^ ghja& 
Njgxbidbkb Vbhbfy Dkflbvbhjdbx-lbhtrnjh Bycnbnenf utjkjubb FY 

Uhepbb^ ljrn& utjk-vby& yfer^ ghja&^ xkty-rjhh& Frfltvbb yfer Uhepbb& 
",hfkblpt Ntqvehfp Gtnhjdbx-lbhtrnjh JJJ @Ytantyferf@^ rfyl& utjk&-

vby& yfer&  
"kbfidbkb Lfdbl Rfgbnjyjdbx-pfvtcnbntkm herjdjlbntkz uhepbycrjuj 

ghtlcnfdbntkmcndf vt;leyfhjlyjq rjhgjhfwbb @Bnthf@& 
Ityutkfz Uehfv Ifkdjdbx- yfxfkmybr ctqcvjkjubxtcrjuj ctrnjhf Bycnb-

nenf utjabpbrb Frfltvbb yfer Uhepbb^ ljrn& utjk&-vby& yfer^ ghja&^ xkty-rjhh& 
FY Uhepbb& 

X[tblpt Lfdbl Dkflbvbhjdbx-rfyl& utjk&-vby& yfer^ ghja& 
 Xfynehbz Utjhubq Bkmbx-ghtpbltyn Uhepbycrjq ytanzyjq vt;leyfhjlyjq 

rjhgjhfwbb (GIOC) 
 {ehjlpt Hfvfp Fljkmajdbx — htrnjh UNE^ ljr& nt[y& yfer&  
 {eylflpt Yfyf Ijnftdyf- pfdtle.obq rfatlhjq 3Hfpdtlrf b 'rcgkefnfwbz 
vtcnjhj;ltybq ytanb b ufpf@ UNE^ rfyl& abp&-vfn& yfer^ ljwtyn&  
 

Jcyjdfntkm b ukfdysq htlfrnjh ;ehyfkf  

Ujueflpt Bhfrkbq Rbhbkkjdbx^ pfd&rfa& UNE^ ghjatccjh& 
 

Htlfrwbjyfz rjkktubz 
 

Fcfnbfyb U& I& 

<f[bz V& C& 

<f,eyfidbkb H& <& 

<fhf,flpt N& U& 

Ufuef C& B& 

Ueleifehb C& D& 

Ukjynb D& R& 

Lehukbidbkb U& Y& 

L;fib J& D& 

",hfkblpt N& G& 

Df[fybz L& "& 

Dfhifkjvblpt U& {& 

Pbhfrflpt H& V& 

Reghfdf Y& U& 

Rtv[flpt N&D& 

Ntdpflpt Y& H& 

Nfdlevflpt B& G& 
Kj,;fyblpt F& D& 

Kt;fdf K& G 

Vf[fhflpt U& D& 

Vfxfdfhbfyb Y& F&-pfv& uk& htl& 

Vutkflpt P& D& 

Hecflpt H& B& 

Jybfidbkb V& I& 

Jrhefidbkb K& B& 

Gfgfdf L& A& 

Wthtntkb N& K& 

Cfybidbkb F& N& 

Cfrdfhtkblpt D& D& 

Nf,fnflpt U& G&-pfv& uk& htl& 

Ityutkfz U& I& 

Xfyrdtnflpt P& B& 

Xbxbyflpt F& Y& 

{bnfhbidbkb D& "& 

{eylflpt Y& I& 
{fhfnbidbkb W&H& ---- jnd& ctrhtnfhm 

Cfhfkblpt V& I& ----    jnd& ctrhtnfhm 
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wdfkt,fl gbhj,t,sfy7 hfw gbhlfgbh lfvjrblt,ekt,fibf jgthfnbekb 
byajhvfwbbc ufwdkfcsfy8 

ofhcekc xf,fhlf bc lhj7 hjwf dqt,ekj,lbs .dtkfathc7 hfcfw 
udsfdfpj,lyty8 vrfwhb rjyrehtywbbc xfhxjt,ib cfzbhjf itdbcofdkjs gfhn-
ybjht,bcf lf ufcfqt,b ,fphbc gjdyf7 uf.bldf8 

lqtc vsfdfhbf dbgjdjs7 lfdlufs7 lfdfv.fhjs lf ufdpfhljs 
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;ehyfkib ufvjcfmdt.yt,kfl itvjnfybkb yfihjvb eylf frvf.jabkt,-

ltc itvltu vjs[jdyt,c5 
;ehyfkib cnfnbt,b mdt.ylt,f cfm8 vtw8 frfltvbbc fy cfby;byhj frflt-

vbbc yfvldbkb otdht,bc7  otdh-rjhtcgjyltynt,bc fy lfhubc ofv.dfyb cgtw-
bfkbcnt,bc ofhlubyt,bs8 

yfihjvc eylf f[kltc itcf,fvbcb rfstlhbc c[ljvbc fvjyfothb fy 
cfvtwybthj-rdktdbsb lfotct,ekt,t,bc cfvtwybthj cf,zjc uflfo.dtnbkt,f 
vbcb ufvjmdt.yt,bc vbpfyitojybkj,bc itcf[t,8 

yfihjvbc vjwekj,f fh eylf fqtvfnt,jltc obyfvlt,fht ;ehyfkbc $ 
yf,tzl udthlc7 sfylfhsekb 'bhbsflb kbnthfnehbc xfvjyfsdfkbs ~fhfevt-
ntc (-!_ lfcf[tkt,bcf`8 cnfnbf itb'kt,f lfothbkb b.jc mfhsek7 hecek 
fy byukbceh tyfpt ~fdnjhsf cehdbkbc vb[tldbs`8  

yfihjvc eylf thsdjltc lfhubc ofv.dfyb cgtwbfkbcnbc htwtypbf fy 
ofhlubyt,f8 

cfcehdtkbf7 yfihjvb vjudfojljs rjvgbenthib fo.j,bkb lbcrtnbs7 
hjvtkbw eylf frvf.jabkt,ltc itvltu vjs[jdyt,c5 

!8 mfhsekb yfihjvb bo.j,f ACADEMIURY A&V   ihbanbs9 
@8 hecekb lf byukbcehb yfihjvt,b bo.j,f BaltikaTD, Times New Roman     
  ihbanbs9 

    #8 ihbanbc pjvf !@8  
yfihjvc wfkrt aehwtkpt eylf f[kltc hecek lf byukbceh tyt,-

pt htpbevt ~lff[kjt,bs $-% cnhbmjyb`7 fdnjhbc cf[tkb lf udfhb7 yfihj-
vbc cf[tkojlt,f lf ibahb7 se vtwybtht,bc hjvtk lfhuc vbtresdyt,f bub8 

yfihjvc eylf lfthsjc fdnjhbc cfrjynfmnj htrdbpbnt,b5 vbcfvfhsb 
~cf[kbc7 cfvcf[ehbc7 cfcofdkt,kbc`7 cfvtwybthj [fhbc[b lf ojlt,f7 
sfyfvlt,j,f7 ntktajybc yjvthb8 

vjvltdyj  yjvhbcfsdbc yfihjvt,b vbbqt,f f8o8 ! ltrtv,hfvlt8 
;ehyfkb b,tzlt,f @___ okblfy8 ufvjlbc otkboflib js[]th8 
 
xdtyb vbcfvfhsbf5 
#(__*% s,bkbcb7 rjcnfdfc **7 cne-c 666 rjhgecb7 jsf[b $!(  
ntk5 #^-#%-@^9 #^-^_-%_9 #^-^_-*@8 
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D <KB:FQITV <ELEOTV UHE-
PBZ CDJBVB CBKFVB B C BCGJ-
KMPJDFYBTV BYJCNHFYYS{ BYDT-
CNBWBQ  CVJ:TN  ELJDKTNDJHBNM 
CJ,CNDTYYST GJNHT<YJCNB D YT-
ANB B UFPT& 

 
GGEEOORRGGIIAA  IISS  SSUURREE  TTOO  SSAATTIISSTTYY  IITTSS  NNEEEEDDSS  FFOORR  OOIILL  

AANNDD  GGAASS    IINN    TTHHEE    NNEEAARREESSTT  FFUUTTUURREE  BBYY  FFUULLLL  UUTTIILLIIZZAA--
TTIIOONN  OOFF  IITTSS  RREESSOOUURRCCEESS  AANNDD  FFOORREEIIGGNN  IINNVVEESSTTMMEENNTT    

 
cfmfhsdtkjc uffxybf 580 vbkbjyb njyf yfdsj,bcf lf ufpbc 

ghjuyjpbht,flb htcehcb^ fmtlfy 
200 vbkbjyb njyf vjlbc ifdb 
pqdbc itkaeh yfobkpt^ [jkj 
lfyfhxtyb yfobklt,f fqvjcfdkts 
lf lfcfdkts cfmfhsdtkjc [vt-
ktspt& 
 fqybiyekb ghjuyjpbht,flb 
lf'bt,bcf lf vjgjdt,bcfsdbc cf-
zbhjf afhsj cf'bt,j ,ehqdbsb 
cfveifjt,bc xfnfht,f& hfw vjbs-
[jdc lbl rfgbnfkeh lf,fylt,fc 
bydtcnbht,bc upbs& 
 cojhtl fv vbpybs itbmvyf 
yfdsj,bcf lf ufpbc htcehct,bc 
vfhtuekbht,flb cf[tkvobaj cf-
futynj^ hjvtkvfw [tkb eylf 
iteo.jc afhsj vfcinf,bs by-
dtcnbwbt,bc vjpbldfc^ hfsf ufb-
pfhljc ,ehqdbsb cfveifjt,bc 
vjwekj,f lf yfdsj,bcf lf uf-
pbc vjgjdt,f cfmfhsdtkjib& 
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 vjvfdfk sfj,fpt pheydf xdty .jdtklqbeh cf-
mvbfyj,fib vrfabjl eylf b.jc ufvjrdtsbkb .dtkf 
cathjib8  

cfmfhsdtkjib mfhsek yfdsj,c mfhsdtkb cgt-
wbfkbcnt,b vjbgjdt,ty ew[jehb bydtcnbwbt,bc lf[vf-
ht,bs8 mfhsekb yfdsj,b rb cfmfhsdtkjc rtsbkvj-
o.j,fcf lf fqjh'byt,fc7 mfhsdtkb [fk[bc w[jdht,bc 
gbhj,t,bc ufev]j,tct,fc eylf vj[vfhltc8 fvbcfsdbc 
cfzbhjf7 f[fkb yfdsj,bc cf,fljt,bc uf[cyf7 hfw 
vfqfkrdfkbabwbehb by;byth-ntmybrehb gthcjyfkbc 
vjvpflt,fc cfzbhjt,c8 cfmfhsdtkjc /.fdc ghjatcb-

jyfkb vtyfdsj,t utjkjut,b lf v,ehqfdt,b7 cfmfhsdtkjc ntmybrehb 
eybdthcbntnb fvpflt,c fv lfhubc vfqfkrdfkbabwbeh cgtwbfkbcnt,c8 
cfzbhjf v[jkjl cfveifj ahjynb lf xdty dbn.dbs xdty cbn.dfc! 

serb yfdsj,bc cfthsfijhbcj rjhgjhfwbf utjby;bythbyucf lf 
cfby;byhj utjkjubbc rfstlhfc fcfmvt,c lf fabyfyct,c7 [jv itcf'-
kt,tkbf c[df abhvt,vf bsfyfvihjvkjy xdtysfy0 cfcehdtkbf7 rf-
stlht,b xfudhsjy7 lfudfcfmvjy7 hjujhw vfghjabkt,tkb8 fvbs ufwb-
kt,bs  ertstcb gbhj,t,b ittmvyt,fs xdtyc f[fkufphlt,c8 ud]thf7 
hjv ufhrdtekb abhvt,b brbcht,ty xdtysfy sfyfvihjvkj,fc ~dsmdfs7 
3GBOC4 1((-bc7 3fyf-lfhrj4 rb 1*_ rfstlhbc`8 
 smdty [jv uzbhlt,fs ufhrdtekb rdktdbsb cfveifjt,bc xfnf-
ht,f7 lfghjtmnt,f lf vbcb itchekt,f0 ef[ktcb ntmyjkjubf fvfq-
kt,c atybc ghjlemnbekj,fc lf [tkc eo.j,c zf,ehqbkbc vofhvj-
t,kj,fc ~[hf[yekb cfcfyuhtdj 'hfdt,bc ufvj.tyt,f7 hjnfwbekb ne-
h,j,ehqbc itmvyf lf vbcb lfythudf7 atypt ptvjmvtlt,bc [th[t,bc 
xfnfht,f lf c[df f[fkb NOUTBUT ntmyjkjubt,b`8  
 smdtysfy f[fkb vbvfhsekt,t,bc lfythudf vtnfl [tkcf.htkbf 
trjyjvbrehb sdfkcfphbcbs7 hjvtkbw hfvltybvt sdtib ufvjbc.blbc 
vfspt lf[fh]ek rfgbnfklf,fylt,fc lf cjkbleh vjut,fc vjuwtvs8 
 fv ukj,fkehb ghj,ktvt,bc uflfcfo.dtnfl xdtysfy itmvybkbf 
vtwybthsf ]ueab7 hjvtkcfw ite'kbf fqybiyekb rdktdbsb7 cfghjtm-
nj7 cfrjycnhemnjhj lf cfrjyceknfwbj cfveifjt,bc xfnfht,f8 xdty 
ufudfxybf lbl'fkb f[fkb byajhvfwbekb vjyfwtvt,b8  
 ye lff.jdyt,s7 tcohfats xdtysfy rfdibhc8 .jdtk ufhrdtek 
cfveifjpt ufdfajhvt,s smdtysfy jhv[hbd [tkitrhekt,fc7 smdtyb 
vjs[jdyt,bc lfrdtsbc cf[bs8 xdty rb7 hjujhw itvchekt,kt,b itdf-
chekt,s smdty vjs[jdyt,c itrdtsfpt ufhrdtek dflt,ib8 lfudb]t-
hts7 fctsb vtwybth-ntmybrehb sfyfvihjvkj,f eahj vtnfl [tkcf-
.htkbf smdtysdbc lf hfcfrdbhdtkbf7 xdtysdbcfw8 
 rfhub bmyt,jlf ;ehyfkbc htlfmwbbc vbodtdf vtyfdsj,tt,bc it-
[dtlht,pt7 cfvsfdhj,j lf vfhtuekbht,tkb cffutynjc sfs,bht,cf 
lf c[df qjybc'bt,t,pt8 fvbs cfiefkt,f vjudtwtvf erts ufdffyfkb-
pjs lf ufdfiemjs7 eahj vtnbw7 itcf'kjf thsfl cfbynthtcj itlt-
ut,c vbdfqobjs8 w[jdht,f vjbs[jdc7 hjv .dtkfathb ufvzdbhdfkt lf 
tatmneh b.jc8 
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tc bmyt,jlf lblb bvtlb lf lblb gthcgtmnbdf xdtyb lfhubc 
ufydbsfht,bcfsdbc8 dbabmhjs7 dbpheyjs vjvfdfkpt8 .jdtkbdt tc xdt-
yb dfkbf lfhubcf lf mdt.ybc ufydbsfht,bcfsdbc8 
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    rfhuf [fybf7 hfw yfdsj,b lf ufpb fhf 
vfhnj trjyjvbrbc7 fhfvtl lblb gjkbnbrbc 
yfobkbw uf[lf8 mdt.yt,c ijhbc gjkbnbrehb 
lf trjyjvbrehb ehsbthsj,t,b rdkfd hxt,f 
tythutnbrekb7 gbhdtk .jdkbcf7 yfdsj,bc 
afmnjhbc ufdktybc mdti8 
 cfmfhsdtkjc uffxybf yfdsj,bcf lf uf-
pbc vfhfut,bcf lf htcehct,bc bctsb abpb-
rehb hfjltyj,f7 hjvkbc hfwbjyfkehb lf 
,fphbc rjybeymnehbc itcf,fvbcfl ufvj.tyt,f 
cfmfhsdtkjc thjdyekb vtehytj,bc vjs[jd-

yfc f[kj vjvfdfkib vskbfyfl lffrvf.jabkt,c8 
 yfdsj,ufpbc cf,fljt,bc fsdbct,bc ~utjkjubehb rdktdf-'bt,f7 
cf,fljt,bc lfveifdt,f` cfmvtib sfdbcb odkbkb itfmdc mfhsek-idtb-
wfhbek yfdsj,bcf lf ufpbc rjvgfybf 3bjhbc dtkc47 hjvkbc utythf-
keh lbhtmnjhfl !))) okblfy veifj,c ,fnjyb jsfh ]fib8 
 xdtyb cfpjufljt,bc lbl yfobkc rfhufl vjt[ctyt,f se hf 
'ytkb upf ufydkj cfmfhsdtkjc yfdsj,ufpvhtodtkj,fv !))! okblfy8 
nhflbwbekb /jhbpjynekb rfdibht,bc vjikfc .jabk cchr yfdsj,-
ufpvjvgjdt,tk jhufybpfwbt,sfy7 wtynhfkehb lfabyfyct,bcf lf vfnt-
hbfkeh-ntmybrehb vjvfhfut,bc hqdtdfc7 hfcfw ptl lfthsj ~wtw[k-
pt yfdsbc lfc[vfcfdbs` rhbvbyjutyekb cbnefwbbc ufv'faht,f cfmfhs-
dtkjib7 w[flbf7 dthw yfdsj,ufpbc ofhvjt,f uflfehxf8 yfdsj,bc lf-
nfwt,t,vf7 bfhfqbc vemfhbs yfdsj,bc cfhtot,bc vnfwt,kehvf tmcg-
kefnfwbfv 'fkpt lffcecnf yfdsj,ofhvjt,bc trjyjvbrf8 cojhtl fcts 
gbhj,t,ib7 cfmfhsdtkjib .dtkfpt yfrkt,b yfdsj,vjgjdt,f ufy[jhwb-
tklf8 !))% otkc fvjqt,ek bmyf $*7% fsfcb njyf yfdsj,b ~itlfht-
,bcfsdbc !)$@-$# okt,ib otkboflib vjbgjdt,lyty %%-%^ fsfc njyfc`8 
 fcts gbhj,t,ib lfhubc htf,bkbnfwbbc lf ufydbsfht,bc vbpybs7 
vbqt,ek bmyf trjyjvbrehfl lf gjkbnbrehfl cojhb uflfo.dtnbkt-
,f5 vjbpbljy yfdsj,ufpbc vhtodtkj,fib ew[jehb bydtcnbwbt,b ~vj-
vfdfk bydtcnjht,sfy vjkfgfhfrt,t,b lfbo.j !))! okblfy`8 !))% 
okbc ,jkjcfsdbc fvjmvtllf 3bjhbc dtkb4- cfmfhsdtkjcf lf idtb-
wfhbekb abhvbc 3tygtkbc4 thsj,kbdb cfofhvj8 3bjhbc dtkvf4 sfdb-
lfy rfhufl ofhvfhsf cfmvbfyj,f7 itvlujv okt,ib rb vskbfyfl vbf-
njdf cf'bt,j cfveifjt,b lf uflfdblf evjmvtlj,fib v.jab zf,ehqb-
kt,bc htvjynt,pt8 fvfcsfy7 itcecnlf trjyjvbrehb fyfkbpb7 lfbo.j 
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bydtcnbht,ekb sfy[t,bc fhfhfwbjyfkehb [fh]df8 lf7 hjwf mfhsek-
vf v[fhtv !))( otkc uflfo.dbnf ~[tkitrhekt,bc sfyf[vfl` uftrjy-
nhjkt,byf veifj,bc itltut,b7 3bjhbc dtkbc4 vfibyltkvf [tkv'qdf-
ytkj,fv vbfnjdf cfmfhsdtkj egfce[bcvut,kjl8 vfs vbth fhfcojhfl 
ufy[jhwbtkt,ekb vtyt]vtynbc ufvj7 itvwbhlf cfveifjsf vjwekj,f 
~w[flbf7 yfdsj,vjgjdt,fw`7 @__-vlt flfvbfyb eveitdhfl lfnjdtc lf  
cfmfhsdtkjc ,be]tncfw lffrklf itcf,fvbcb sfy[f8 
 lqtclqtj,bs vtyt]vtync mfhsekb v[fht f[jhwbtkt,c fqybi-
yek abhvfib7 bydtcnbwbt,b rb vskbfyfl idtbwfhbekb v[fhbcff8 fmdt 
eylf bsmdfc7 hjv cfzbhjf f[fkb [tkitrhekt,bc lflt,f v[fhtt,c 
ijhbc7 cfmfhsdtkjc f[fkb rfyjybc - 3yfdsj,bcf lf ufpbc itcf[t,4 
itcf,fvbcfl ~rfyjyb fvjmvtllf !))) okbc ( vfbcblfy`8 
 fv;fvfl ,fnjyb jsfh ]fib [tkv'qdfytkj,c fqybiyek rjvgf-
ybfc lf eylf bsmdfc efvhfdb sfdcfnt[b cfmvt fmdc8 jhbjlt cbn.df 
vbc ,bjuhfabfpt8 vfy !)^* otkc lffvsfdhf cfmfhsdtkjc gjkbntm-
ybrehb bycnbnenbc cfvsj-utjkjubehb afrekntnbc 3yfdsj,bcf lf 
ufpbc cf,fljt,bc utjkjubf lf 'bt,f4 lf veifj,f lfbo.j cfmfh-
sdtkjc cch vtwybtht,fsf frfltvbbc gfktjpjjkjubbc cfvtwybthj-
rdktdbs bycnbnenib7 vtht fcgbhfynehfw lffvsfdhf lf stjhbekb 
wjlybs ufvlblht,ekb lfe,heylf ghfmnbrek cfmvbfyj,fc8 ]th b.j 
fqvjcfdkts cfmfhsdtkjc ,ehqdbc cfvvfhsdtkjc eahjcbc vjflub-
kt7 itvltu - cfnfvgjyf;t rfynjhbc eahjcb7 !)(* okblfy rb - 3cf-
myfdsj,bc4 utythfkehb lbhtmnjhbc vjflubkt8 
 hjujhw xfyc7 ,fnjy jsfhc fh ufedkbf bthfhmbekb rb,bc md-
tlf cfat[eht,b lf ptlf cfat[eht,pt vjtmwf7 vfuhfv fctsb 3,tlb4 
vfy vfhskfw lfbvcf[ehf8 bvbnjv7 hjv fv okt,bc ufyvfdkj,fib bub 
[tkt,lfrfgbot,ekb bqdojlf sfdbc cfvjmvtlj e,yt,pt7 fqbvfqkf 
ghjatcbekb wjlyf lf itb'byf [tkv'qdfytkfl veifj,bc ufvjwlb-
kt,f8 
 vfbyw hbs vbfqobf ,fnjyvf jsfhvf fcts obycdkfc0 gfce[b fv 
rbs[dfpt thsbf - sfdbcb gbhjdyekb sdbct,t,bs5 ghjatcbjyfkbpvb7 
ibyfufyb reknehf7 ueks,bkb ehsbthsj,t,b flfvbfyt,sfy8 
 wyj,bkvf fvthbrtkvf vrdktdfhvf ,thytv ofvjf.tyf bltf7 hjv 
flfvbfyt,b bqt,ty hf vybidytkjdfy uflfo.dtnbkt,t,c sfdbc sfdpt 
lf c[dt,bc vbvfhs7 f.fkb,t,ty sfdbc 'bhbsfl w[jdht,fcfw8 ,thytc 
vjltkbc itcf,fvbcfl7 jsfhc fmdc w[jdht,bctekb gjpbwbf -3vt otc-
hbuib dfh7 smdtyw otchbuib [fhs48 fctsb gjpbwbbc vbvltdfhb lfh-
oveyt,ekbf sfdbc sfdib7 bodtdc hovtyfc flfvbfyt,ib7 vidblb7 
vuh'yj,bfhtf cbnefwbt,bc wdkbkt,t,bcflvb8 hjv bn.dbfy7 bub sfyf-
vtlhjdt wbdbkbpt,ekb vtyt]thbf8 hbs vnrbwlt,f tc0 
 rjvgfybfib jsfhbc vjcdkbc itvltu 3bjhbc dtkbc4 veifj,bc 
ntmybreh-trjyjvbrehb vfxdtyt,kt,b cfuh'yj,kfl ufev]j,tclf8 bcbyb 
nhflbwbekfl fnfht,ty zf,ehqbkt,bc vbvlbyfht lf rfgbnfkeh ht-
vjynt,c7 hfw [tkc eo.j,c zf,ehqbkt,bc lqtqfvehb lt,bnt,bc lf 
cf,jkjjl7 yfdsj,ufwtvbc rjtabwbtynbc uflblt,fc8 hfw vsfdfhbf7 
ufbpfhlf fv htvjynt,bc xfnfht,bc [fhbc[b lf bub ufvjb[fnt,f 
bvfib7 hjv uflbllf htvjynsfijhbcb gthbjlbc [fyuh'kbdj,f8 se 
ufdbsdfkbcobyt,s7 hjv fctsb htvjynt,b ~ufycfresht,bs rfgbnfkehb` 
vtnfl 'dbhflqbht,ekbf7 w[flb uf[lt,f7 se hf lflt,bs trjyjvbreh 
tatmnc bodtdc htvjynt,cijhbcb dflbc uf[fyuh'kbdt,f8 vbvlbyfhtj,c 
evjmvtlj zf,ehqbkt,bc fqlutyf lf tmcgkefnfwfib ufidt,f8 !))^ 
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otksfy itlfht,bs7 3bjhbc dtkib4 evjmvtlj zf,ehqbkt,bc hfjlt-
yj,f cftmcgkefnfwbj ajylib !))) otkc @_+-bs itvwbhlf8 
 vjgjdt,ek yfdsj,c f,fht,ty cfhsbzfkbc yfdsj,uflfcfveifdt-
,tk mfh[fyf 3ufjhc47 hjvtkbw ytlk yfdsj,c yfdsj,ghjlemnt,fl 
uflffveifdt,c8 
 cfofhvjc ufht ufhtvjc vpfhlb wdfkt,flj,f7 vjcfkjlytk cb-
nefwbfsf ufyecfpqdhtkj,f cek eahj vtn vjs[jdyt,c e.tyt,c cf-
,fphj trjyjvbrbc ghbywbgt,bs vjmvtl cfofhvjc [tkv'qdfytkc8 fcts 
gbhj,t,ib vtyt]thvf eylf uffafhsjjc sfdbcb eyfhb lf itcf'kt,-
kj,t,b7 vfhsdbc tatmnehfl lf ofhvfnt,bs ufy[jhwbtkt,bcfsdbc8 
 ,fnjy jsfhc fmdc flfvbfyt,sfy ehsbthsj,bc lf veifj,bc sf-
dbct,ehb vtsjlb8 vbc vfhsdbc [tkjdyt,fib vsfdfhb flubkb ezbhfdc 
flfvbfyeh afmnjhc7 hjvtkcfw bub ofv.dfy cfofhvjj htcehcfl vbbx-
ytdc8 fhf lf tc afmnjhb cfsfyfljl fh b.j lfafct,ekb cf,zjsf 
lbhtmnjhj,bc gthbjlib8 uflfo.dtnbkt,t,bc vbqt,bcfc cbnefwbeh 
vblujvfc b.tyt,c lf ibuf lf ufht afmnjht,c bsdfkbcobyt,c8 bcvtyc 
[tkmdtbssf fpht,c lf uflfo.dtnbkt,t,bw pju]th rjktmnbehb uf-
vjlbc8 hjujhw yfsmdfvbf - thsvvfhsdtkj,bc ghbywbgc vidtybdhfl 
e[fvt,c ltvjrhfnbekc8 
 lf,jkjc7 hjwf dkfgfhfrj,s ofhvfnt,ek vtyt]thpt7 udthlc 
dth fdedkbs bv afmnc7 hjv vbcb w[jdht,f lf vjqdfotj,f cfdctf 
vqtkdfht,bsf lf cnhtct,bs8 vfuhfv bub ojyfcojhj,blfy ufvjcekb 
fhfdbc eyf[fdc8 cfmvt bcff7 hjv vbc vidbl [fcbfspt lflt,bs ufd-
ktyfc f[ltyc j]f[bc afmnjhb - vidtybthb v.elhj ufhtvj lf7 hfw 
vsfdfhbf7 cfkjwfdb [fnt,b - gfnfhf jsfhb lf sfpj8 
 udbvhfdkjc fctsb flfvbfyt,b8 
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 b.j lhj ~!)(_-(# oo8`7 hjltcfw cfmfhsdtkjib #7# vky njyfpt 
vtn yfdsj,c vjbgjdt,lyty lf tc vjwekj,f 
htcge,kbrbc vfibyltk vjs[jdybkt,fc sbsmvbc 
^%-^( ghjwtynbs frvf.jabkt,lf8 itvlujv gt-
hbjlib j,btmnehb ~,eyt,hbdb` vbptpt,bc ufvj7 
yfdsj,vjgjdt,f itvwbhlf lf )_-bfyb okt,blfy 
vj.jkt,ekb !))% okfvlt cek lfqvfdfkb 
upbs ofdblf8 fv gthbjlib7 hjujhw wyj,bkbf7 
gjkbnbrehb lf trjyjvbrehb mfhnt[bkt,b b.j 
cfmfhsdtkjib7 hfcfw ptl thsdjlf rhb-
vbyjutyekb cbnefwbbc ufv'faht,f8 

 !))^ okblfy rb cnf,bkbpfwbbc gthbjlb lfbo.j lf tc yfd-
sj,ufpbc vjgjdt,fcfw lftn.j8 cojhtl fv okblfy lfbo.tc ew[jehb 
yfdsj,rjvgfybt,bcf lf 3cfmyfdsj,bc4 vbth itmvybkvf thsj,kbdvf cf-
ofhvjt,vf veifj,f lf yfdsj,bc vjgjdt,f obyf okt,sfy itlfht,bs 
sbsmvbc ufcfvvfulf8 eiefkjl 3cfmyfdsj,bc4 ufhlf7 yfdsj,ufpbc vj-
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gjdt,bs cfveifjt,c fofhvjt,lf mfhsek-idtbwfhbekb thsj,kbdb cf-
ofhvj 3bjhbc dtkb4 lf mfhsek-,hbnfyekb yfdsj,bc rjvgfybf8 itv-
lujvib c[df thsj,kbdb cfofhvjt,bw itbmvyf8 

itmvybkb vlujvfhtj,bc lf yfdsj,ofhvjt,bc tatmnbfyj,bc fcf-
vfqkt,kfl itbwdfkf 3cfmyfdsj,bc4 vfhsdbc jhufybpfwbekb cnhem-
nehfw8 vfyfvlt lfvjerblt,kfl fhct,ekb cfofhvjt,b-wtynhfkehb 
vbkt,bc ,fpf7 cfofhvjj vjvcf[eht,bc ,fpf7 ntmyjkjubehb cfnhfy-
cgjhnj jhufybpfwbt,b7 cfofhvjj ntmybrehb vjvcf[eht,bcf lf vjo-
.j,bkj,fsf rjvgktmnfwbbc cfvvfhsdtkj7 rfdibhuf,vekj,bc cfofhvj 
ufthsbfylf lf xfvj.fkb,lf 3yfdsj,cthdbcbc4 cfvvfhsdtkj7 behblbe-
kb gbhbc cnfnecbs8 
 cojhtl fv jhufybpfwbfc [tkv'qdfytkj,c !))) okblfy ,fnjyb 
uehfv pjltkfdf7 hjvtkvfw !)^* otkc lffvsfdhf hf cfmfhsdtkjc 
ntmybrehb bycnbnenbc cfvsj-utjkjubehb afrekntnb cgtwbfkj,bs-
3yfdsj,bc lf ufpbc cf,fljt,bc utjkjubf lf 'bt,f47 veifj,f lfbo.j 
3cfmyfdsj,bc4 cbcntvfib utjkjufl8 itvlujv b.j yfdsj,bcf lf ufpbc 
ntmybrevbc lbhtmnjhbc vjflubkt8 ufhrdtekb gthbjlb vcf[ehj,lf 
3cfmif[nvityib4 vfqfk sfyfvlt,j,fpt8 
 hf cfmvbfyj,fc totdf 3yfdsj,cthdbcbc4 cfvvfhsdtkj0 bub vjv-
cf[eht,fc eotdc yfdsj,bcf lf ufpbc jgthfwbt,c ~v8i8 thsj,kbdb 
cfofhvjt,bc xfsdkbs` lf itb'kt,f bsmdfc7 ofhvjt,bc tatmnbfyj,f 
gbhlfgbhb aeymwbff fv cfvvfhsdtkjc veifj,bc [fhbc[bc vfxdtyt,-
kbcf8 3yfdsj,cthdbcb4-c cfmvbfyj,fib itlbc lhjekb lf vfqfkb 
ljybc vfnthbfkeh-ntmybrehb vjvfhfut,f7 vjo.j,bkj,fsf rjvgktmnf-
wbf7 cfnhfycgjhnj lf rjveybrfwbehb vjvcf[eht,f8 
 fhflf7 cf,fphj trjyjvbrbc gbhj,t,ib fv cfrbs[t,bc lhjekb 
vjudfht,f lbl 'fkbc[vtdfcsfy fhbc lfrfdibht,ekb ~flht [jv vjvf-
hfut,f wtynhfkbpt,ekb otcbs [lt,jlf htcge,kbrehb ,fpt,blfy lf 
lfabyfyct,fw wtynhfkbpt,ekb b.j`8 f[kf vjvojlt,kt,bc 't,yf 
c[dflfc[df mdt.fyfib e[lt,fs7 hflufy cfmfhsdtkjc ,fpfhpt cgtwb-
abrehb vfymfyf-lfyflufht,b lf vfcfkt,b ~hfw vfhnj yfdsj,ufpbc 
jgthfwbt,bc lhjc ufvjb.tyt,f` fh fhct,j,c8 v.bldtksf afhsj mct-
kbc fhfhct,j,bc ufvj7 fewbkt,tkbf cnfylfhnbpfwbf7 vfcfkt,bc 
rkfcbabrfwbf8 vfufkbsfl7 bv vjo.j,bkj,bc fqothf7 hjvtkbw ufvjb-
.tyt,f abhvf 3Aramco4-c vbth7 @$ njvc itflutyc8 
 bcts vc[dbk abhvt,ib7 hjujhbwff 3itkkb4 fy 3,hbnbigtnhj-
ktev4 vstkb njvt,bf sfhjt,pt vfcfkt,bc ntmybrehb fqothbkj,bcf 
lf ntmyjkjubehb ghjwtct,bc itcf[t,8 sfyfvtlhjdt tnfgpt fewbkt-
,tkbf itc.bldbc fmnbc behblbekb fcgtmnt,bc ufsdfkbcobyt,fw8 
 hf vlujvfhtj,f fmds lfabyfyct,bc v[hbd0 cffdnjvj,bkj gfhrb 
sbsmvbc !_ otkbf fh ufyf[kt,ekf8 cfeo.t,j rfdibhuf,vekj,fib cf-
rf,tkj vtehytj,bc ufyf[kt,fc ufhrdtekobkfl f[th[t,ty8 cfvvfhsdt-
kjc uffxybf ,fpt,bcf lf cfcfo.j,j vtehytj,bc afhsj mctkb7 hjv-
kbc ufvj.tyt,bc rjtabwbtynb lqtclqtj,bs vwbhtf7 vfuhfv cfzbhjt-
,bc itvs[dtdfib vybidytkjdyfl ufphlbc cfiefkt,fw fhct,j,c8 
 fv cfmvtsf [tkv'qdfytkb7 ,fnjyb uehfv pjltkfdf ufojyfcoj-
ht,ekb7 lby]b7 e[vfehj7 cfmvbc thsuekb lf uekitvfnrbdfhb rfwbf8  
fctsb gbhjdyekb [fcbfsb cfiefkt,fc f'ktdc bct vfhsjc rjktmnbdb7 
hjv [vf fh fqbvfqkjc lf hfw vsfdfhbf7 cfmvt rtslt,f mdt.ybcf lf 
[fk[bc cfrtsbklqtjl8 
 3cfmvtvfy ityvfy ufvjufxbyjc4-esmdfvc ,h'tyrfwc8 
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@___ okbc #! vfbcc cfmfhsdtkjc gfhkfvtynvf 
vbbqj uflfo.dtnbkt,f cfmfhsdtkjc7 fpth,fb]fycf lf 
sehmtsc ijhbc7 vfsb nthbnjhbt,bc ufdkbs ,fmj-s,b-
kbcb-]tb/fybc 'bhbsflb cftmcgjhnj vbkcfltybs yfd-
sj,bc nhfycgjhnbht,bc !))) okbc !( yjtv,hbc [tk-
itrhekt,bc hfnbabrfwbbc itcf[t,8 
 yfdsj,cfltybc gfhfvtnht,b5 

1. cfo.bcb othnbkb - cfylfxfkbc nthvbyfkb 
~fpth,fb]fyb 9̀ 

2. cf,jkjj othnbkb - ]tb/fybc nthvbyfkb ~se-
hmtsb 9̀ 

3. fpth,fb]fybc vjyfrdtsb -$^( rv9 
4. cfmfhsdtkjc vjyfrdtsb - @%_-#%_ rv ~cbuh't lfpecnlt,f vfhi-

henbc cf,jkjj lflutybc itvltu 9̀ 
5. sehmtsbc vjyfrdtsb - !_#* rv9 
6. vskbfyb cbuh't !*#_-!(#_ rv9 
7. lbfvtnhb - !_%_ vv9     
8. cfghjtmnj vofhvjt,kj,f - $%-^_ vky njyf otkboflib9 
9. ghjtmnbc vjmvtlt,bc gthbjlib ~$_ o` !7(*! vkhl8 n9 

10. qbht,ekt,f - @7$ vkhl fii ljkfhb9 
11. vityt,kj,bc lfo.t,f - @__! o9 
12. vityt,kj,bc lfvsfdht,f - @__$ o8 
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fqybiyekb ghjtmnbc [jhwitc[vf [tkc iteo.j,c cfmfhsdtkjc 
cf,jkjj lfvrdblht,fc vcjakbj gjkbnbreh lf trjyjvbreh cbd-
hwtt,ib7 hfw ufphlbc cfmfhsdtkjcflvb bynthtcc lf ylj,fc8 
 trjyjvbreh-abcrfkehb sdfkcfphbcbs7 ,fmj-s,bkbcb-]tb/fybc 
'bhbsflb cftmcgjhnj vbkcfltybc ghjtmnbc ufy[jhwbtkt,bs vbcb 
vjmvtlt,bc gthbjlib ~$_ otkb` cfmfhsdtkjc ,be]tnb ufhfynbht,e-
kfl vbbqt,c @ vbkbfhl %__ vky fii ljkfhc7 fye cfiefkjl ot-
kboflib ^@ vbkbjyb %__ fsfc fii ljkfhc7 sfyfw byakfwbbc ufs-
dfkbcobyt,bs8 ufhlf fvbcf7 ghjtmnbc ufy[jhwbtkt,f uekbc[vj,c 
vybidytkjdfy bydtcnbwbt,c itcf,fvbcb byahfcnhemnehbc ufydbsfht,bc 
vbpybs7 f[fk cfveifj flubkt,c7 vbkcfltybc ufcodhbd v'kfdhb7 
sfyfvtlhjdt vjo.j,bkj,f-lfyflufht,bs fqzehdbkb j,btmnt,bc vit-
yt,kj,fc8 
 [tkitrhekt,fib ufycfresht,ekb .ehflqt,f tsvj,f ufhtvjc 
lfwdbc qjybc'bt,t,bc ufy[jhwbtkt,fc7 fqbfht,ekbf flfvbfybc  ]fy-
vhstkj,bc lf ufhtvjc lfwdbc ghbjhbntnekj,f8 
 yfdsj,cfltybc ghjtmnbc ufy[jhwbtkt,f c[df cjwbfkeh-trjyj-
vbreh cbrtstt,cfw /gbhlt,f cfmfhsdtkjc8 rth'jl7 yfdsj,cfltypt 
lfcfmvt,eksf (_+ ~lff[kjt,bs $_-^_ fsfcb rfwb` flubkj,hbdb cgt-
wbfkbcnb lf veif[tkb bmyt,f7 vfmcbvfkehfl bmyt,f ufvj.tyt,ekb 
cfmfhsdtkjib ofhvjt,ekb cfvityt,kj vfcfkt,b lf vfymfyf-lfyfluf-
ht,b8 
 ghjtmnbc ufydbsfht,bcfsdbc cfzbhj ndbhst,bc ^_+ itvjdf ,f-
sevbcf lf ajsbc gjhnt,bc7 cfhrbybupj7 cffdnjvj,bkj lf cffdbfwbj  
nhfycgjhnbc cfiefkt,bs8 nhfycgjhnbht,ekb ndbhsbc sbsjtek 
njyfpt mdt.ybc itvjcfdfkb bmyt,f (-!_ ljkfhb8 
 yfdsj,cfltybc [tkitrhekt,bs ufsdfkbcobyt,ekbf7 hjv cfmfh-
sdtkjc vhtodtkj,fib ufysfdclt,f itrdtst,b cfdfhfelj vjwekj,bs 
!#_ vky ljkfhb bv gbhj,bs7 se xdtyb ghjlemwbf ~vbkt,b7 cfvityt-
,kj vfcfkt,b7 [t-n.t lf c[d8` cfthsfijhbcj cnfylfhnt,bc vjs[jd-
yt,c lffrvf.jabkt,c8 
 ghjtmnt,ib ufvj.tyt,ekb bmyt,f evfqktcb ljybc cfthsfijhb-
cj ufhtvjclfwdbsb lf ntmybrehb cnfylfhnt,b8 cfmfhsdtkjc nthb-
njhbfpt ghjtmnbc ufydbsfht,bc .dtkf tnfgpt ufy[jhwbtklt,f yfd-
sj,cfltysfy lfrfdibht,ekb cfmvbfyj,bc chekb rjynhjkb fhfcfv-
sfdhj,j jhufybpfwbt,bcf lf cfofhvjt,bc ofhvjvflutykt,bcfufy xf-
vj.fkb,t,ekb cgtwbfkehb vjybnjhbyubc ]ueabc vbth8 ghtcbcf lf 
ntktdbpbbc cfiefkt,bs vjcf[ktj,f velvbdfl bmyt,f byajhvbht,ekb 
ghjtmnsfy lfrfdibht,ekb cfmvbfyj,bc .dtkf fcgtmnbc itcf[t,8 
 cfmfhsdtkj dfklt,ekt,fc bqt,c vbc [tks fhct,ekb itcf'-
kt,kj,t,bcf lf cfiefkt,t,bc ufvj.tyt,bs uflflufc .dtkf fewbkt-
,tkb ujybdhekb yf,b]b7 hfsf lfbwdfc yfdsj,cfltyb lf fv ghjtmnib 
vjyfobkt gthcjyfkb7 fuhtsdt bydtcnjht,bcfsdbc vbybzt,ekb eakt-
,t,b8 se cfmfhsdtkj vbc [tks fhct,ekb itcf'kt,kj,t,bcf lf cf-
iefkt,t,bc ufvj.tyt,bs uflflufvc .dtkf ujybdhek yf,b]c7 yfdsj,-
cfltybc lfpbfyt,bc itvs[dtdfib bub fh bmyt,f abyfycehfl gfce[bc-
vut,tkb yfdsj,rjvgfybt,bc obyfit8 
 yfdsj,cfltybc lfcfwfdfl cfmfhsdtkjc itcf,fvbcb cnhemneht-
,bc vbth itveifdlt,f thsbfyb cfvjmvtlj ghjuhfvf7 hjvkbc rjjhlb-
ybht,fc vjf[ltyc thjdyekb eibihjt,bc cf,zj8 xfvj.fkb,lt,f rfdrf-
cbbc tythutnbrekb lthtaybc htubjyekb ecfahs[jt,bc cbcntvf9 cf-
mfhsdtkjc vjcf[ktj,bc vfmcbvfkehfl lfcfmvt,bc vtidtj,bs7 mdt.f-
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yfib itbmvyt,f ghjtmnbcflvb rtsbkufyo.j,f flubkj,hbdb vw[jdht,-
kt,bc v[hblfy8 
  ybifylj,kbdbf7 hjv  fqybiyekb ghjtmnbc bhudkbd vjkfgf-
hfrt,bc ghjwtcib ~c[dflfc[df hfeylt,bc lhjc` cfmfhsdtkjv vbfq-
obf vbc vbth lf.tyt,ekb cfrbs[t,bc vfmcbvfkehfl ufsdfkbcobyt,fc8 
c[df cfrbs[t,sfy thsfl7 cfmfhsdtkjc bynthtct,bc ufsdfkbcobyt,bs7 
ghjtmnbc [tkitrhekt,fib chekfl fbcf[f itvltub 'bhbsflb cfrbs-
[t,b5 ufhtvjclfwdbsb7 vbofscfhut,kj,bc7 cfmfhsdtkjcfsdbc uflfcf[-
ltkb nfhbabc lf cfmfhsdtkjc dfklt,ekt,t,bc8 
 fvhbufl7 cfmfhsdtkjc dfklt,ekt,t,bf5 

1. vityt,kj,bcobyf tnfgpt - yfdsj,cfltybc  lthtaybc ufyvnrb-
wt,f9 fv tnfgpt vj[lt,f yfdsj,cfltybc vfhihenbc ithxtdf 

I tnfgpt - ithxtekb bmyt,f !_ rv-bfyb cbufybc lthtafyb7 
hjvkbc chekb itcofdkbcf lf uffyfkbpt,bc itvltu itbh-
xtdf ghbjhbntnekb vfhihenbc lthtafyb7 hjvkbc cbufyt 
bmyt,f %__ v8  

II  tnfgpt - %__-vtnhbfyb ghbjhbntnekb lthtaybc afhukt,ib 
vj[lt,f utjkjubehb7 trjkjubehb7 fhmtjkjubehb lf ctbc-
vjkjubehb ufvjrdktdt,bc xfnfht,f8 fctdt itcofdkbkb 
bmyt,f cfn.tj vtehytj,f7 yfrh'fkt,b7 frh'fkekb pjyt,b7 
lfwekb nthbnjhbt,b8 fqbotht,f vbobc rth'j lf cf[tkvob-
aj cfresht,f7 cfcjakj lf fhfcfcjakj cfvtehytj 
lfybiyekt,bc vbot,b lf ptvjs fqybiyekbc ufsdfkbcob-
yt,bs7 %__ vtnhib itbhxtdf ufycfpqdhekb lthtafyb7 hjv-
kbc cbufyt !__ vtnhb bmyt,f8 

III  tnfgpt7 vfc itvltu7 hfw lfcheklt,f !__-vtnhbfy ufycf-
pqdhek lthtafyib ptvjs xfvjsdkbkb rdktdt,bc rbltd 
eahj ltnfkehb itcofdkf7 vfcib ufybcfpqdht,f @@ vtnhb 
cbufybc cfvityt,kj lthtafyb8  

IV  tnfgpt @@ vtnhb cbufybc cfvityt,kj lthtafyib vj[lt,f ( 
vtnhb cbufybc vbkcfltybc lthtaybc ithxtdf7 hjvkbc afh-
ukt,ibw vbobc cbqhvtib xfkfult,f 'bhbsflb cftmcgjhnj 
vbkcfltyb8 

 bydtcnjht,bcfsdbc vbofscfhut,kj,bc eakt,t,bc uflfwtvf [lt-
,f v[jkjl @@ vtnhbc cbufybc cfvityt,kj lthtafyib - vityt,kj,bc 
gthbjlib lf ( vtnhb cbufybc vbkcfltybc lthtafyib vityt,kj,bc 
itvltu7 tmcgkefnfwbbc gthbjlib8 

2. cfghjtmnj tnfgpt - cfthsfijhbcj cnfylfhnt,bc cfmfhsdt-
kjib byntuhbht,f9 ufhtvjclfwdbsb lf cfby;byhj tmcgthnbpbc xfnf-
ht,f9 ufhtvjclfwdbsb lf cfby;byhj ljrevtynfwbbc lfvnrbwt,f8 

3. vityt,kj,bcf lf vjynf;bc tnfgpt - ufhtvjclfwdbsb vjybnj-
hbyub9 cfby;byhj-ntmybrehb vjybnjhbyub8 

4. vityt,kj,bc itvlujv tnfgpt - ufcfvfhsb cfveifjt,bc ptlf-
v[tldtkj,f9 flubkj,hbdb cgtwbfkbcnt,bcf lf tmcgthnt,bc cofdkt,f 
~nhtbybyub`9 cfby;byhj-ntmybrehb vjybnjhbyub9 vbkcfltybc ecfahs[j-
t,bc cbcntvbcf lf ghjuhfvbc ajhvbht,f8 

lfdekjwjs upf fv lbl thjdyek cfmvtc xdtyb mdt.ybc fqjh'b-
yt,bcfsdbc8 
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ooffhhlluuttyybbkkbbff  ccffbbyy;;88  ffrrffll88  ffrrffllttvvbbrrjjcc  ff88  ,,tthhjjiiddbbkkbbcc  vvbbtthh  

 
 cfmfhsdtkjib yfdsj,bc recnfhekb otcbs 
vjgjdt,f vt-!) cfereytib lfbo.j7 [jkj vbcb cfv-
htodtkj vjgjdt,f - !)#_ okblfy8 fv otksfy 
fhbc lfrfdibht,ekb gbhdtkb cf,fljc uf[cyf7 lt-
ljakbco.fhjib8 fv;fvfl7 cfmfhsdtkjib @_-pt 
vtnb cf,fljf uf[cybkb7 vfs ijhbc !( yfdsj,bcf 
lf @ ufpbc8 
 yfdsj,pt lblvf vjs[jdybkt,fv lf vwbht 
hfjltyj,bc vjgjdt,fv cftzdjw rb uf[flf nhtcn 
4cfmyfdsj,bc4 fhct,j,f7 vfuhfv ,fnjy htdfp std-
pf'bc ghjatcbjyfkbpvvf lf ghbywbgekvf 

sfdlflt,fv erdt !)*$ otkc ufyfgbhj,f cfvujh-gfnfh'tekbc cf,fljc 
1* zf,ehqbkpt gbhdtkb yfdsj,bc iflhtdybc ~!___-!!__ njyf2lqt-
qfvtib` vbqt,f8 
 !)(!-(# okt,ib cfmfhsdtkjib yfdsj,bc vjgjdt,fv # !__ ___ 
njyfc vbfqobf otkboflib8 lqtc rb wyj,bkb vjdktyt,bc ufvj7 *___ 
njyf yfdsj,c dbqt,s sdtib7 hjvkblfyfw ^___ njyfc fveifdt,c cc 
4cfmyfdsj,bc4 vbth lfae'yt,ekb mfhsek-fvthbrekb mfh[fyf 4ufjhb48 
 cfmfhsdtkjc otkboflib czbhlt,f #-$ vbky njyf yfdsj,b8 
serb fvbc vjgjdt,bc ghjuyjpbht,fc udf'ktdc xdtyb mdt.ybc yfdsj,-
utjkjubf lf tc yfvldbkfl fctf7 bmyt, lfdabmhlts bvfpt7 hfnjv 
eylf itvjdbnfyjs yfdsj,b c[df mdt.yt,blfy0 
 lfcfvfkb fh fhbc7 hjv lblb cfmvt lbl rfgbnfklf,fylt,fc 
vjbs[jdc7 fvbnjv cfzbhj b.j bydtcnjht,bc vjpbldf7 hfw itcfybi-
yfdfl ufyzdhbnf cc 4cfmyfdsj,vf4 lf ]th rbltd cch rfdibhbc lfi-
kfvlt7 lffv.fhf rfdibht,b lf vjbodbf bydtcnjht,b thsj,kbdb ghj-
tmnt,bc htfkbpfwbbcfsdbc8 
 lqtc cfmfhsdtkjib veifj,ty rjvgfybt,b5 idtbwfhbekb 4tvgt-
kb47 fvthbrekb 4ahjynthf47 byukbcehb 4hfvrj47 rfyflehb 4rfyfhuj47 
byukbcehb 4]tb-mtbc-jbk-tyl-ufp-b4 lf ,jkjc7 [tkb vjtothf [tk-
itrhekt,fc fvthbrek elbltc rjvgfybf 3fyj lfhrjc4-sfy7 hjvtkbw 
sfdlfgbhdtkfl ctbcvj-utjabpbreh cfveifjt,c xffnfht,c ifdb pqdbc 
itkaeh yfobkib7 [jkj itvlujv - utjkjubeh-cf'bt,j cfveifjt,c8  
 yfdsj,b rb trjyjvbrbc cathjlfy erdt lblb [fybf ukj,fkeh 
gjkbnbrfc ufyfut,c7 lf hflufy cfmfhsdtkjib udfmdc rfhub [fhbc[bc 
yfdsj,b cfzbhjf7 egbhdtktc .jdkbcf7 vbcb hfwbjyfkehb ufvj.tyt,f8 
 vcjakbjc .dtkf vjobyfdt mdt.fyf ytk-ytkf uflflbc tsbkbht-
,ekb ,typbyblfy fhjvfnbpt,ekpt7 hjvtkibfw ,typjkbc hfjltyj,f 
!-_7(+-vlt lf,fkbf8 vfuhfv tc [lt,f sfylfsfy7 ufhrdtekb ghjuhf-
vt,bs7 f[fkb ntmyjkjubt,bc lfythudbs8  
 frfltvbrjc v8 hecnfvjdbc jabwbfkehb vjyfwtvt,bc vb[tldbs 
,fmjlfy itvjnfybkb ,typbyb @%-#_+ ,typjkc itbwfdc7 [jkj 3ufjh-
bc4 ,typbyib bub !%-@_+-bf8 
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 cf[tkvobaj vbybcnhbc u8 fhctybidbkbc vbth itmvybkvf rjvbcb-
fv lfflfcnehf7 hjv mfhsek-fvthbrek abhvf 3ufjhc4 uffxybf yfdsj-
,bc gbhlfgbhb ufvj[lbc trjkjubehfl ecfahs[j ntmyjkjubf lf 
lffcrdyf7 hjv fewbkt,tkbf itvjnfybkb s[tdflb gbhjkbpehb ghj-
lemnt,blfy ufvjb[fljc ,typjkehb ahfmwbf ~,typjkbc vbybvevfvlt 
lff.dfybc vbpybs`8 lfhxtybkb gbhjkbpehb ghjlemnb lftvfnjc yfd-
sj,c lf ufvjb[fljc xdtekt,hbdb F-76 ~yjhvfkb` ,typbybc vbqt,bc 
vbpybs8 fy lffvjynf;jy /blhbht,bc lfyflufhb7 hbajhvbyubc lfyfluf-
hbc fut,fvlt7 hjvtkbw cfrvfjl 'dbhbf7 vfuhfv ef[kjtc vjvfdfkib 
ufsdfkbcobyt,ekbf vbcb itvjnfyf8 
 3ufjhb4 fofhvjt,c 4yjhvfk-(_4-bc ,typbyc7 L-40 lf L-62 vfhrbc 
lbptkbc cfodfdc7 fdbjyfdsc lf vfpesc7 hfw fewbkt,kb7 cfzbhj 
yfdsj,ghjlemnt,bf mdt.ybcfsdbc8  
 flfvbfybc jhufybpvpt vtn-yfrkt,fl vjmvtlt,c cfthsjl mbvbeh 
vhtodtkj,fib ufvj.tyt,ekb .dtkf mbvbrfnb lf bc vjvofvdktkb gh-
jlemnbf7 vfuhfv tc fh ybiyfdc7 hjv flfvbfyt,vf efhb smdfy vbc uf-
vj.tyt,fpt8 
 ye lfudfdbo.lt,f7 hjv ,fsevbc yfdsj,uflfvfveifdt,tkb mfh[f-
yf vstkb fv [ybc vfy'bkpt ,typbybc vbcfqt,fl gbhjkbp T9-c b.tyt-
,lf8 
 xdty eylf db,h'jkjs 4ufjhbc4 htgenfwbbcfsdbc8 eylf udmjy-
ltc xdtyb ,typbyb lf cfthsjl7 xdtyb yfdsj,ghjlemnt,b8 ye itdmvybs 
bcts tbajhbfc7 hjv cfmfhsdtkj fh b.jc lfbynthtct,ekb sfdbcb 
,typbybs lf c[df yfdsj,ghjlemnt,bs8 cojhtl fvbnjv ezthc v[fhc 
ghtpbltynb 4ufjhc4 lf rjvthwbek-rkfyehvf bynthtct,vf dth eylf 
itkf[jc tc ztivfhbnt,f8 
 fv;fvfl7 yfdsj,bcf lf ufpbc vhtodtkj,f7 hjujhw lfhub7 ufy-
dbsfht,bc bv ljytptf7 hjv vbcb itxtht,f ite'kt,tkbf8 @-# otkbof-
lib udtmyt,f bvltyb yfdsj,b lf ufpb7 hjv itd'kt,s xdtyb mdt.ybc 
cfresfhb vjs[jdyt,bc lfrvf.jabkt,fc8 fvfc se lftvfnt,f vbcb fl-
ubkpt uflfveifdt,f lf vj[vfht,f7 vjut,f fs]th ufbphlt,f lf .j-
dtkokbehfl ,be]tnib itdf @__ ___ ljkfhpt vtnb8 hfw vsfdfhbf7 
xdty fqfh dbmyt,bs c[df mdt.yt,pt lfvjrblt,ekyb8 

fh eylf lfdbdbo.js bv bydtcnjht,bc lfvcf[eht,fw7 dbcfw cf-
mfhsdtkjib itvj/mjylfs lf itvjfmds yfdsj,ghjlemnt,b8 bcbyb eylf 
xfluyty fv ath[ekib7 hjujhw mctkib ufyvsfdct,kt,b yfdsj,ghj-
lemnt,bcf8 tc eylf uf[ltc ukj,fkehb ithbut,bc gjkbnbrf8 fvfpt7 

fk,fs7 cfzbhjf itlutc 
cf[tkvobaj ghjuhfvf7 
hbc vb[tldbsfw thsj-
,kbdfl eylf dtvcf[e-
hjs mdt.fyfc8  

lblfl lfcfafct-
,tkbf ijhcvzdhtntkj-
,f7 hjvtkbw fv [ybc 
vfy'bkpt ufvjbxbyf cc 
tr 3cfmyfdsj,vf4 lf rt-
h'jl7 ,fnjy h8 stdpf-
'tv8 vfcsfy thsfl it-
vjmvtlt,bs cfmvbfyj,fc 
fuh'tkt,c cctr 3cfmyfd-
sj,bc4 f[fkufphlf [t-
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kv'qdfytkb u8 vf[fhf't lf lfhoveyt,ekb dfhs7 hjv ef[kjtc vjvf-
dfkib udtmyt,f cfresfhb yfdsj,bs xdtyb vjs[jdyt,bc lfrvf.jabkt-
,bc cfiefkt,f8 lfcfmvlt,f fsfcj,bs f[fkufphlf cgtwbfkbcnb8 
 f[fkvf sfj,fv 'dtkb sfj,t,bc pytj,hbdb ghbywbgt,bs eylf 
b[tkv'qdfytkjc lf vfs yfrdfktdpt bfhjc8 
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ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  oottddhh--rrjjhhttccggjjyyllttyynn  uu88  ..bbaabbffyybbcc  vvbbtthh  

  
    afmnbehfl ghj,ktvf7 hjvtkbw 
fv;fvfl fhct,j,c rfgbnfklfv,fylt,kbcf-
sdbc7 fhbc fhf bc se hjujh7 fhfvtl 
pecnfl cfl lff,fylt,c aekc7 hfluf-
yfw vbobc hfjltyj,bc qbht,ekt,f ~fr-
ht,ib` lqtclqtj,bs ufvjrdktdbcf lf 
't,yf-ufydbsfht,bcfsdbc vfqfkbf7 dblht 
jltcvt8 sevwf fv;fvfl jgthfnjht,b ve-
ifj,ty ufycfpqdhekb aekflb yfrflt-

,bc rjvgfmneh cfpqdht,ib7 eknhfituyt,ekb qbht,e-
kt,bc ht;bvib7 hjvtkcfw sfy f[kfdc cfpjufljt,bc 
rjyrehtywbf itpqelekb aekflb htcehct,bs7 rfgb-
nfkbc cf[fh]j ajylt,bc cohfafl vjgjdt,f gjnty-
wbehb ghjtmnt,bcfsdbc8 vsfdfhb 'fkt,bc sfdvj.hf 
pecnfl bv fhtfkibf7 cflfw vbfxybfs7 hjv tmyt,fs 
hjujhw abyfycehb7 fctdt /blhjrfh,jyfnekb htpth-
dt,bcf lf ofhvjt,bc ljybc ufev]j,tct,bc vtnb it-
cf'kt,kj,f8  

fvbc ufvj7 vfcinf,ehb qbf pqdbc [fh]t,bc 
ljytv gbrc vbfqobf 1996 otkc7 78735  vbkbfhl fii 
ljkfhc7 3333Norland  Consultants4444  erfyfcrytkb vjyfwtvt,bc 

sfyf[vfl, fvbc itvltu rb lfbo.t,f sfyfvbvltdhekb rkt,f8 c[dflfc[df 
ctuvtynt,fl lf.jabc lhjc7 1996 otkc cf'bt,j afhsj,t,pt ofhvjt-
,ek mvtlt,t,pt vcjakbj vfcinf,bs lfb[fh]f 42119 vbkbfhlb fii 
ljkfhb7 [jkj veifj,fpt - 28129  vbkbfhlb fii ljkfhb8 vfiby7 
hjltcfw rdktdbsb [fh]t,b b.j lff[kjt,bs 8586 vbkbfhlb fii 
ljkfhb8 

 
 

zzffvvqqggii!!gg--ffttcc((uu!!
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33ccffmmyyffddssjj,,bbcc44  ccffvvtt--
ssddffkk..eehhttjj  ccff,,zzjjcc  

ssffdd88  vvjjfflluubbkktt  
!

3qbf pqdbc yfdsj,bcf lf ufpbc bylecnhbf vcjakbj vfc-
inf,bs gbhlfgbh lfvjrblt,ekbf [tkcf.htkb bydtcnbwbt,bc 
vpfhl hbw[dt,pt7 fctdt f[fkb ,fpht,bc vfxdtyt,kt,cf lf c[df 
vpfhl chek.jabk ~vjvobat,ek` vfxdtyt,kt,pt84 
                                         
                                      vfhr njvfcbvfhr njvfcbvfhr njvfcbvfhr njvfcb    
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cfcehdtkbf7 afhsjl bmytc ufvj.tyt,ekb pqdbcmdtif lf 
vwehfdb ntmyjkjubt,b7 hjvkt,bw ufygbhj,t,ekbf gkfnajhvekb nt-
myjkjubt,bc qbht,ekt,t,bs8 vfufkbsfl7 !))@ otkc pqdbcmdtif 
tktvtynt,b cfthsfijhbcj qbf pqdbc tktvtynt,bc )+-c ofhvjfluty-
lf7 vfiby7 hjltcfw !))* okbcfsdbc @_+ uf[lf8 vstkb hbub vbvf-
hsekt,t,b vwehfdb ntmyjkjubbcfsdbc 'bhbsflfl ufygbhj,t,ekbf 
bvbs7 hjv ufphlbkbf jgthfnjhsf cfcehdtkb .ehflqt,f qhvf o.-
kt,bc fhtt,bcfrty7 vfufkbsfl7 vtmcbrbc .eht7 ijnkfylbbc lfcfdkt-
sb lbl ,hbnfytsib7 lfcfdktsb fahbrf lf ijhtekb fqvjcfdktsb8       
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yfdsj,bc vjs[jdyfyfdsj,bc vjs[jdyfyfdsj,bc vjs[jdyfyfdsj,bc vjs[jdyf    

 
vjvfdfkib .dtkf fv [fh]bc itvwbht,f bvfpt vbesbst,c7 hjv 

!))^ otkc yfdsj,cf lf ufppt vjs[jdyf vfmcbvevb b.j lf rdkfd 
vfmcbvevb bmyt,f @___ okbc ,jkj vjyfwtvt,bs7 hflufyfw tdhjufth-
sbfyt,bc mdt.yt,bc vbth yfdsj,bc qbht,ekt,bc [tkjdyehfl ufphlfv 
vjgjdt,bc itvwbht,bc [fh]pt7 gbrc vbfqobf lf itbmvyf cbnefwbf7 
hjltcfw fknthyfnbekb tythubbc lf cfodfdb o.fhjt,bc ufvjxtyf vj-
cfkjlytkb uf[lf8 fvfcsfy7 cfthsfijhbcj tythubbc cffutynjc vjyf-
wtvt,bc sfyf[vfl7 vjojlt,bc phlbc vtnb obkb vjlbc fhf tdhj-
ufthsbfyt,bc mdt.yt,bc vjvojlt,kt,pt lf vjvfdfkb okbcfsdbc vfcI-
nf,ehb vjs[jdyf yfdsj,pt ufbphlt,f @7#%-bs7 hfw !7^ vbkbjyb 
,2l-bc trdbdfktynehbf7 vfiby7 hjltcfw !))) otkc udmjylf *!7# vb-
kbjyb ,2l8 tc obyfcofhvtn.dtkt,c bvfcfw7 hjv @__! okbcfsdbc mdt-
.yt,b7 hjvkt,bw tdhjufthsbfyt,fib fh itlbfy7 vjojlt,fc ufphlbfy 
$$ vbkbjyb ,2l-vlt7 hfw !7( vbkbjyb ,2l-bs vtnbf oktdfyltk ot-
kboflsfy itlfht,bs8 oktdfyltkb vfxdtyt,tkb !7! vbkbjyb ,2l-bs 
vtnb b.j7 dblht !))) okbcf8  

fctdt tdhjufthsbfyt,fib fhitvfdfkb mdt.yt,bc fmnbehj,fv lf 
vfs vbth ofhvjt,bc phlfv7 tdhjufthsbfyt,bc mdt.yt,b b'ekt,ekb 
uf[flf uflft[tlfs sfdbfysb gjkbnbrbcfsdbc lf ittvwbht,byfs afct-
,b vjgjdt,bc ufphlbc [fh]pt8 yjhdtubfcf lf lbl ,hbnfytsib ofh-
vjt,f dfhfelj,c ufphlfc **____ ,2l-bs8 phlf vjcfkjlytkbf xbyt-
sib7 vfkfpbfcf lf byljtsib7 fctdt .fpf[tsib7 btvtycf lf bnfkbfib8 
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v[jkjl jh mdt.fyfib7 hectscf lf fii-ib7 vjcfkjlytkbf vhfdkb-
cvtn.dtkb itvwbht,t,b7 vjgjdt,bc lfwtvf itcf,fvbcfl itafclt,f 
*____ ,2l lf !#____ ,2l-bs8 

yjhdtubekb ufpbc vbojlt,bc rjvbntnbc !@ otdhblfy evtntcj-
,f ~!_ otdhb rjvgfybf` htrjvtylfwbfc eotdc “asgard”-bc afhsj,c lf 
sdkbc7 hjv vfc ite'kbf tdhjgfc vbfojljc itsfy[vt,ekb ufpbc vj-
wekj,f8 

sevwf lfhxtybkvf jhvf otdhvf ufycf[bkdtkfl ufbnfyf vjob-
yffqvltubc htrjvtylfwbf yjhdtubbc bylecnhbbc lf tythubbc cfvbyb-
cnhjib7 hjvtkbw ofhvjflutyc yjhdtubbc gfhkfvtynib htrjvty-
lfwbt,c ufpbc ufyfobkt,fcf lf ufydbsfht,fpt7 vjvfdfkib ofhvjt,bc 
vjwekj,fpt8 evwbhtcj,f7 t8b8 4Norsk Hydro” lf “ELF” egbhfntcj,fc 
fybzt,lf uflfo.dtnbkt,bc uf.jafc “Osedery”-bc lf “Asgard”-c afh-
sj,t,c ijhbc7 sevwf “Osedery”-bc ofhvjt,bc vjwekj,f !_ vbkbfhlb 
cv#-bf otkboflib8 bcbyb obyflflt,fc b'ktjlyty 4Osedery”-c uflftwtc 
@ vbkbfhlb cv# otkboflib8 “Asgard”-sfy thsfl lfvfnt,bsb vbojlt,f 
~) vbkbfhlb cv#` vjbs[jdt,f @___ okblfy8 jgthfnjht,b fvnrbwt,ty7 
hjv uflfo.dtnbkt,bc uf.jaf fhbc bltfkehb7 hfvtse bc vjvfhfut,fc 
eahj lhtrflc uf[lbc8  

4vjut,f-vjut,f4 vlujvfhtj,bs7 jhbdt afhsj,b .dtkf vf[fcbf-
st,kbs cfbvtljf7 FU-c ite'kbf vfs htrjvtylfwbfc lfesvjc geymnb 
jc,thubc ufhfynbt,bs7 hjujhw ths-thsb vsfdfhb vbvojlt,tkb hjv-
tkbvt f[fkb cfdfzhj [tkitrhekt,bcfsdbc7 yjhdtubbc ufpbc vjvkf-
gfhfrt,tkb rjvbntnbcfsdbc vjvfdfkib8 

!_ otdhb ,,Statiol”, ,,Saga”, ,,Total”, ,,Sholl”, ,,Conoco”, ,,Ecgo”, ,,Neste”,  
,,Phillips”, ,,Mobil” lf “Agip” -udsfdfpj,c7 hjv ,,Asgard”-c lfo.t,ekb bmyt-
,f ofhvjt,f @___ okbc jmnjv,thib hfqfw ptlvtnb vjwekj,bs7 
hjvtkbw ufvjb.tyt,f  Troll/s leipner  vbth jgnbvfkehb trjyjvbrehj,bc 
sdfkcfphbcbs8 fctdt udsfdfpj,ty7 hjv vfnthbfkbpt,ekb bmyt,f .dt-
kf cfdfzhj [tkitrhekt,f8 Osbery ufpbc vjwtvfc lfbo.t,c @___-@__@ 
okt,ib8 

fuhtsdt FU ufycf[bkdtkfl ufvjbnfyc sfdbc htrjvtylfwbt,c7 
afhsj,b ufvjb.jc ,,Asgard”  ufpcfltybc vfubcnhfkehb [fpbcfsdbc8 
,,Karst” eahj cfcehdtkb hxtekb uf[lf7 dblht ,,Kollsnes “-b8 hfvtse 
bsdkt,f7 hjv cfo.bcb bydtcnbwbt,bc vfxdtyt,kt,bc cf[bc vb[tldbs7 
,,Karst” yfrkt,fl 'dbhbf7 dblht vbcb rjyrehtynb7 hjvtkcfw czbhlt,f 
vybidytkjdfyb ufafhsjt,f7 hfsf vbethsltc ,,Haltenborken”- lfy vjvf-
dfk vbkcfltyc lf cftmcgjhnj [fpt,bc vtidtj,bs vbfojljc vihfkb 
ufpb rjynbytync8 

vjvojlt,kt,b yjhdtubbc rjynbytynehb itkablfy lfafhfdty 
uthvfybbc vbth yfnehfkehb ufpbc vjwekj,bc vpfhl vjs[jdyfc7 
yfwdkfl okt,bc vfy'bkpt vjmvtlb bctsb ufpbc vofhvjt,kt,bcf7 hj-
ujhbwff hectsb lf yblthkfylt,b8 

ufpbc itvc.bldtkb ,,Ruhrgas”-bc ltgfhnfvtynbc [tkv'qdfytkbc 
hfka lbrtkbc sfyf[vfl7 yjhdtubekb ufpbc obkb uthvfybbc ,fpfhpt 
@__% okbcsdbc sbsmvbc jhvfufl ufbphlt,f lqtdfyltk vfxdtyt,kt,-
sfy itlfht,bs ~!$+-lfy sbsmvbc #_+-vlt`8 ,fnjyvf lbrtkvf fqybiyf7 
hjv 3.dtkf c[df vjvojlt,tkb lfrfhufdc ,fphbc obkc7 ufycfresht-
,bs cfibyfj ufpb lf bvgjhnb yblthkfylt,blfy8 yjhdtubf fv;fvfl 
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akj,c vjobyfdt gjpbwbt,c48 vfy lffvfnf7 hjv 3!_ otkboflib yjhdt-
ubf bmyt,f  hectsbc 3njkb4 uthvfybbc ,fpfhpt7 hjvtkbw fhwse 
lblb [ybc oby fqvjcfdkts tdhjgfib elbltcb b.j84  

vfyfvlt7 NETRA - c  ( Norddeutsche  Erdgay  Trahsversale ) vbkcfltybc 
jabwbfkehb uf[cybc wthtvjybbcsdbc - lfcfdkts tdhjgfib ,eyt,hbdb 
ufpbc ufdhwtkt,bcsdbc7 fqybiyek bmyf flubkb jlty,ehuib7 /fv,eh-
ublfy cfv[htsbs8 

'bhbsflvf vakj,tkvf ,,Ruhrgas” lf ,,BEB Erdgas and ErdLI-”  Stat-
iol”- sfy lf ,,Norsk  Hyrdo”-sfy thsfl lf[fh]tc ths vbkbjy uthvf-
yek vfhrfpt vtnb @)@ rv vbkcfltybc uf.dfyf-ufydbsfht,bcfsdbc8 vfc 
ite'kbf uffnfhjc !^-!( vbkbjyb re,ehb vtnhb ufpb okbc ufyvfd-
kj,fib8 vbkcfltyb uflfzbvekbf tn,tkblfy ~uthvfybbc xhlbkjtsb 
yfobkb` cfnpdtltkfvlt7 hjvtkbw f[kjcff ithkbysfy8 ufpbc vakj-
,tkbcfsdbc 3Netra4 vybidytkjdfyb 3afy]fhff4 lfcfdktsbc ,fpfhpt7 cf-
lfw 3yfnehfkehb ufpbc vjs[jdyf bphlt,f48 3Statoil4-bc yfnehfkehb 
ufpbc ,bpytcbc ufydbsfht,bc dbwt ghtpbltynbc ,fn8 jbdbyl ~Brats-
berg̀ ,hfnc,thubc fphbs7 vbkcfltyb uffnfht,c $ vbkbjy re,eh vt-
nh yjhdtubek ufpc7 lfcfdkts uthvfybbcsdbc rjynhfmnbc cfae'dt-
kpt7 hjvtkbw lfblj Satoil / Norsk Hydro / Saga-cf lf Verbundnetz Gas 
(VNG) ijhbc8  
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    ufht rf[tsbc pjyf brfdt,c hf 
cfmfhsdtkjc vsfsfietsbc erblehtc 
cfv[hts-fqvjcfdkts yfobkc7 vrfabjl 
ufyc[dfdlt,f hjujhw abpbreh-utjuhf-
abekb7 bct utjkjubehb fut,ekt,bc 
vb[tldbs cfmfhsdtkjc c[df ntmnjyb-
rehb pjybcfufy7 hbc lfcf,est,fcfw 
t'qdyt,f xdtyb cnfnbf8 
 ufht rf[tsbc htkbtab vl8 fkf-
pybcf lf bjhbc qfhb,b /blhjutjuhf-
abekb mctkbs fhbc lfcthbkb lf  
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dhwtklt,f ce,ufytlehb vbvfhsekt,bs !__ rv vfy'bkpt mfhskbc 
pjyblfy fpth,fb]fybc htcge,kbrbc ~ufy]f` cfpqdhfvlt - vl8 bjhbc 
ief lbyt,blfy - vl8 fkfpybc mdtvj otkfvlt8 

ufht rf[tsbc pjybc hjujhw cfthsj7 bct wfkrtekb hfjltyj-
,bc utjkjubehb fut,ekt,bc itcf[t, fhct,j,c c[dflfc[df fdnjhsf 
,tdhb yfihjvb8 vfs ijhbc sfdbfysb cbchekbs ufvjbhxtdf l8 ,ekt-
bidbkbc [!] 7 t8 ufv.htkb'bc [@] 7 p8 vutkf'bc [#] 7 l8 gfgfdfc [$] lf 
u8 cfyf'bc [%] yfihjvt,b7 hjvtksf ibyffhcb ffirfhfdt,c fphsf c[df-
lfc[dfj,fc fv pjybc ntmybrehb cfrbs[t,bc itcf[t,8 ufht rf[tsbcf 
lf vtpj,tkb hfbjyt,bc afhukt,ib uf,ehqekb qhvf zf,ehqbkt,bc 
vjyfwtvt,b cfiefkt,fc udf'ktdc xfvjdf.fkb,js xdtyb sdfkcfphbcb 
fv pjybc ntmnjybrbc itcf[t,8 

gbhdtk hbuib fqdybiyjs7 hjv ufht rf[tsbc nthbnjhbfpt af-
hsjlff ufdhwtkt,ekb jkbujwty-gjcngkbjwtyehb vjkfcehb ajh-
vfwbf7 hjvkbc zhbkib ufvjb.jaf mfhsk-rf[tsib wyj,bkb .dtkf 
kbsjcnhfnbuhfabekb thstekb8 fvfcsfy7 vfbrjgehb cthbf7 xjrhfre-
kb lf fqxfubkehb cfhsekt,bc yfktmt,b nhfycuhtcbekflff ufykf-
ut,ekb vfs mdti vlt,fht yfktmt,pt8 vjkfcehb ajhvfwbbc cbv'kfd-
ht wdfkt,flbf7 hfw ufvjodtekbf ctlbvtynfwbbc gbhj,t,bs lf itv-
lujvb uflfhtw[dbc byntycbehj,bs7 [jkj chekb cbv'kfdht *-( rv-
c fqotdc8 ytjutyehb yfktmt,bc mdtvjs7 ,fblfib lf nfhclfkbfhib 
uf,ehqekb qhvf zf,ehqbkt,bs ufb[cyf tjwtyehb fcfrbc vthutkt-
,bcf lf rbhmdt,bc o.t,f7 hjvtkbw m8 hecsfdbcf lf c8 cfvujhbc vb-
vfhsekt,bs afwbtcehfl bwdkt,f dekrfyjutyehb yfktmt,bs8 

----ptlfbehekb gbhj,bsb ctbcvehbptlfbehekb gbhj,bsb ctbcvehbptlfbehekb gbhj,bsb ctbcvehbptlfbehekb gbhj,bsb ctbcvehb    
    /jh/jh/jh/jh----c bpj[fpbc bpj[fpbc bpj[fpbc bpj[fpb    
----ieftjwtyehb gbhj,bsb ctbcvehb ieftjwtyehb gbhj,bsb ctbcvehb ieftjwtyehb gbhj,bsb ctbcvehb ieftjwtyehb gbhj,bsb ctbcvehb     
/jh/jh/jh/jh----c bpj[fpbc bpj[fpbc bpj[fpbc bpj[fpb    
----iefcfhvfnekbc gbh8 ctbcvehbiefcfhvfnekbc gbh8 ctbcvehbiefcfhvfnekbc gbh8 ctbcvehbiefcfhvfnekbc gbh8 ctbcvehb    
    /jh/jh/jh/jh----c bpj[fpbc bpj[fpbc bpj[fpbc bpj[fpb   
----ieftjwtyehb gbh8 ctbcv8 /jhieftjwtyehb gbh8 ctbcv8 /jhieftjwtyehb gbh8 ctbcv8 /jhieftjwtyehb gbh8 ctbcv8 /jh----c c c c     
ptlfgbhekb ufptlfgbhekb ufptlfgbhekb ufptlfgbhekb ufvjcfdfkbvjcfdfkbvjcfdfkbvjcfdfkb    
----iefcfhvfnekb gbh8 ctbcv8 /jhiefcfhvfnekb gbh8 ctbcv8 /jhiefcfhvfnekb gbh8 ctbcv8 /jhiefcfhvfnekb gbh8 ctbcv8 /jh----c c c c     
ptlfgbhekb ufvjcfdfkbptlfgbhekb ufvjcfdfkbptlfgbhekb ufvjcfdfkbptlfgbhekb ufvjcfdfkb    
----ieftjwtyehb gbh8 ctbcv8 /jhieftjwtyehb gbh8 ctbcv8 /jhieftjwtyehb gbh8 ctbcv8 /jhieftjwtyehb gbh8 ctbcv8 /jh----c c c c     
cfdfhfelj ufvjcfdfkbcfdfhfelj ufvjcfdfkbcfdfhfelj ufvjcfdfkbcfdfhfelj ufvjcfdfkb    
 

----iefcfhvfnekbc gbh8 ctbcv8iefcfhvfnekbc gbh8 ctbcv8iefcfhvfnekbc gbh8 ctbcv8iefcfhvfnekbc gbh8 ctbcv8    
    /jh/jh/jh/jh----cccc cfdfhfelj ufvjcfdfkbcfdfhfelj ufvjcfdfkbcfdfhfelj ufvjcfdfkbcfdfhfelj ufvjcfdfkb    
----ntmnjybrehb hqdtdbc [fpbntmnjybrehb hqdtdbc [fpbntmnjybrehb hqdtdbc [fpbntmnjybrehb hqdtdbc [fpb    
    
----cfdfhfelj cbqhvekb hqdtdfcfdfhfelj cbqhvekb hqdtdfcfdfhfelj cbqhvekb hqdtdfcfdfhfelj cbqhvekb hqdtdf    
    
----pjyf7cflfw ctbcvehb vjyfwtpjyf7cflfw ctbcvehb vjyfwtpjyf7cflfw ctbcvehb vjyfwtpjyf7cflfw ctbcvehb vjyfwtvt,b vt,b vt,b vt,b     
fh bmyf vbqt,ekbfh bmyf vbqt,ekbfh bmyf vbqt,ekbfh bmyf vbqt,ekb    
----fynbrkbyehb qth'bc [fpbfynbrkbyehb qth'bc [fpbfynbrkbyehb qth'bc [fpbfynbrkbyehb qth'bc [fpb 
 

FYNBRKBYEHB CNHEMNEHFYNBRKBYEHB CNHEMNEHFYNBRKBYEHB CNHEMNEHFYNBRKBYEHB CNHEMNEHT,B LF IDTHBKT,BT,B LF IDTHBKT,BT,B LF IDTHBKT,BT,B LF IDTHBKT,B    
IEFTJWTYEHBC VB[TLDBIEFTJWTYEHBC VB[TLDBIEFTJWTYEHBC VB[TLDBIEFTJWTYEHBC VB[TLDBS5S5S5S5    

!8 kbcb9 @8 cfvujhb!8 kbcb9 @8 cfvujhb!8 kbcb9 @8 cfvujhb!8 kbcb9 @8 cfvujhb----!9 #8 cfvujhb!9 #8 cfvujhb!9 #8 cfvujhb!9 #8 cfvujhb----@9 $8 gfnfh'tekb9 %8 lblb@9 $8 gfnfh'tekb9 %8 lblb@9 $8 gfnfh'tekb9 %8 lblb@9 $8 gfnfh'tekb9 %8 lblb----kbkj9 ^8 vfkbkj9 ^8 vfkbkj9 ^8 vfkbkj9 ^8 vfvfvfvfvf----
lflflflfdbdbdbdbsb9 *8 stktsb9 (8 yfwdfko.fkb9 )8 hecsfdsb9 *8 stktsb9 (8 yfwdfko.fkb9 )8 hecsfdsb9 *8 stktsb9 (8 yfwdfko.fkb9 )8 hecsfdsb9 *8 stktsb9 (8 yfwdfko.fkb9 )8 hecsfdb9 !_8 ifdcf.lfhbc idthbkb9 !!8 b9 !_8 ifdcf.lfhbc idthbkb9 !!8 b9 !_8 ifdcf.lfhbc idthbkb9 !!8 b9 !_8 ifdcf.lfhbc idthbkb9 !!8 
vfvfvfvfhhhhytekbc idthbkb9 ytekbc idthbkb9 ytekbc idthbkb9 ytekbc idthbkb9 !@8!@8!@8!@8    ubfehfybc idthbkb9 !#8 ufhlf,ybc idthbkb9 !$8 cfubfehfybc idthbkb9 !#8 ufhlf,ybc idthbkb9 !$8 cfubfehfybc idthbkb9 !#8 ufhlf,ybc idthbkb9 !$8 cfubfehfybc idthbkb9 !#8 ufhlf,ybc idthbkb9 !$8 cf----
[f[f[f[fhtshtshtshtsn,bc idtn,bc idtn,bc idtn,bc idthbhbhbhbkb9 !%8 vfyfdb9 !^8 yfmfhfkb9 !*8 lfc8 elf,yj9 !(8 fqv8 kb9 !%8 vfyfdb9 !^8 yfmfhfkb9 !*8 lfc8 elf,yj9 !(8 fqv8 kb9 !%8 vfyfdb9 !^8 yfmfhfkb9 !*8 lfc8 elf,yj9 !(8 fqv8 kb9 !%8 vfyfdb9 !^8 yfmfhfkb9 !*8 lfc8 elf,yj9 !(8 fqv8 
elf,yj9 !)8 lfc8 dfikbfyb9 @_8 dfikbfyb9 @!8 rbkfelf,yj9 !)8 lfc8 dfikbfyb9 @_8 dfikbfyb9 @!8 rbkfelf,yj9 !)8 lfc8 dfikbfyb9 @_8 dfikbfyb9 @!8 rbkfelf,yj9 !)8 lfc8 dfikbfyb9 @_8 dfikbfyb9 @!8 rbkf----reghf9 @@8 cf]fubc reghf9 @@8 cf]fubc reghf9 @@8 cf]fubc reghf9 @@8 cf]fubc 
idthbkb9 @#8 fhidthbkb9 @#8 fhidthbkb9 @#8 fhidthbkb9 @#8 fhvevevevelkbybc idthbkb9 @$8 bjhbc idthbkb9 @%8 xfsvbc idthbkb9 lkbybc idthbkb9 @$8 bjhbc idthbkb9 @%8 xfsvbc idthbkb9 lkbybc idthbkb9 @$8 bjhbc idthbkb9 @%8 xfsvbc idthbkb9 lkbybc idthbkb9 @$8 bjhbc idthbkb9 @%8 xfsvbc idthbkb9 
@^8 kfv,fkjc idt@^8 kfv,fkjc idt@^8 kfv,fkjc idt@^8 kfv,fkjc idthbkb9 @*8 ybyjovbylbc idthbkb9 @*8 ybyjovbylbc idthbkb9 @*8 ybyjovbylbc idthbkb9 @*8 ybyjovbylbc idthbkb9 @(8 cfsb,tc idthbkb9 @)8 hbkb9 @(8 cfsb,tc idthbkb9 @)8 hbkb9 @(8 cfsb,tc idthbkb9 @)8 hbkb9 @(8 cfsb,tc idthbkb9 @)8 
tklfhbc idttklfhbc idttklfhbc idttklfhbc idthbhbhbhbkb9 #_8 yfpfhkt,b8kb9 #_8 yfpfhkt,b8kb9 #_8 yfpfhkt,b8kb9 #_8 yfpfhkt,b8    

IEFCFHVFNEKBC VB[TLDIEFCFHVFNEKBC VB[TLDIEFCFHVFNEKBC VB[TLDIEFCFHVFNEKBC VB[TLDBS5BS5BS5BS5        
#!8 rfrf,tsbc idthbkb9 #!8 rfrf,tsbc idthbkb9 #!8 rfrf,tsbc idthbkb9 #!8 rfrf,tsbc idthbkb9 #@8#@8#@8#@8    kfv,fkjc idthbkb9 ##8 cfv[8 kfv,fkjc idthbkb9 kfv,fkjc idthbkb9 ##8 cfv[8 kfv,fkjc idthbkb9 kfv,fkjc idthbkb9 ##8 cfv[8 kfv,fkjc idthbkb9 kfv,fkjc idthbkb9 ##8 cfv[8 kfv,fkjc idthbkb9 
#$8 vofht[tdb9 #%8 cfsb,t9 #^8 rbkf#$8 vofht[tdb9 #%8 cfsb,t9 #^8 rbkf#$8 vofht[tdb9 #%8 cfsb,t9 #^8 rbkf#$8 vofht[tdb9 #%8 cfsb,t9 #^8 rbkf----reghf9 #*8 bjhbc idthbkb9 #(8 ,fblf9 #)8 reghf9 #*8 bjhbc idthbkb9 #(8 ,fblf9 #)8 reghf9 #*8 bjhbc idthbkb9 #(8 ,fblf9 #)8 reghf9 #*8 bjhbc idthbkb9 #(8 ,fblf9 #)8 
nbnbnbnbekrbekrbekrbekrb----nfgf9 $_8 xj,fynfgf9 $_8 xj,fynfgf9 $_8 xj,fynfgf9 $_8 xj,fy----lfub9 $!8 vkfibc[tdb9 lfub9 $!8 vkfibc[tdb9 lfub9 $!8 vkfibc[tdb9 lfub9 $!8 vkfibc[tdb9 $@8$@8$@8$@8    reibc[tdb9 $#8 lblb ibhfmb9 reibc[tdb9 $#8 lblb ibhfmb9 reibc[tdb9 $#8 lblb ibhfmb9 reibc[tdb9 $#8 lblb ibhfmb9 
$$8 jk$$8 jk$$8 jk$$8 jkttttmmmmc[c[c[c[tdb9 $%8 ,fubh[tdb9 $^8 tklfhb8tdb9 $%8 ,fubh[tdb9 $^8 tklfhb8tdb9 $%8 ,fubh[tdb9 $^8 tklfhb8tdb9 $%8 ,fubh[tdb9 $^8 tklfhb8    

PTLFBEHEKBC VB[TLDBSPTLFBEHEKBC VB[TLDBSPTLFBEHEKBC VB[TLDBSPTLFBEHEKBC VB[TLDBS5555        
$*8 [bhcf8$*8 [bhcf8$*8 [bhcf8$*8 [bhcf8  
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 ufht rf[tsbc pjyfib tjwtyeh fcfrpt eahj 'dtkb kbsjcnhf-
nbuhfabekb thstekt,bc itcf[t, itlfht,bs vobhb afmnbehb vfcfkf 
fhct,j,c7 vfuhfv xfvjudb.fkb,lf vjcfpht,f7 hjv wfhwekb lf ptlf- 
behekb ajhvfwbt,b fv pjyfib ofhvjlutybkb eylf b.jc rbhmdt,bs7 
[jkj ,fbjcehb cfhsekb - gjhabhbnekb cthbbc yfktmt,bs7 hfcfw 
vjovj,c itvltub5    

!8 ltljakbco.fhjc vblfvjt,ib ,ehqdfv lfflubyf7 hjv gjyne-
hb cfhsekbc kjlj,htmxbek ~jkbcjcnhjvek` o.t,fib vtjhtek 
ufykfut,fib bv.jat,f ptlfbehekb fcfrbc ,htmxbekb rbhmdt,bcf lf 
gjhabhbnekb cthbbc lfevhudfkt,tkb kjlt,b9    @8 fctsb kjlt,b 
ptlfgbhpt uf[cybkbf ltljakbco.fhjc f[kjc7 fhobdbc-[tdib9 #8 
xhlbkjtsbs7 c8 [bhcfcsfy uf,ehqekvf zf,ehqbkvf wfhwekb yfkt-
mt,bc mdtvjs uf[cyf ptlfbehekb ,htmxbekb rbhmdt,b lf dekrfyj-
utyehb gjhabhbnekb cthbf gbhdtkfl ufykfut,fib7 [jkj fh fhbc 
ufvjhbw[ekb7 hjv ufht rf[tsib gjhabhbnekb cthbbc mdti ufykf-
ut,ekb b.jc mdtlfbehek-ffktyehb ajhvfwbf8 
 ctbcvj'bt,bsb cfveifjt,bc vb[tldbs7 lfyfktmb cfafhbc cbv'kf-
dhtv ufht rf[tsib itflubyf lff[kjt,bs !% rv ~fmtlfy ytjutyehb - 
( rv`7 hfw fvfdt lhjc ufycfpqdhfdc behekbcobyf aeylfvtynbc pt-
lfgbhbc xf'bhdbc cbqhvtcfw7 [jkj se dbvc]tkt,s lfyfktmb cfaf-
hbc lfyfjzt,bc [fhbc[bc vb[tldbs7 vfiby ufht rf[tsbc nthbnjhbf 
itb'kt,f lfyfobkltc # ntmnjybreh thstekfl8 xhlbkjtsbs vlt,f-
htj,c ltljakbco.fhjc fvjotdf7 hjvtkbw fqvjcfdktsbs ujv,jhbc 
fvjotdfc erfdibhlt,f7 vfuhfv vrfabjl ufyc[dfdt,ekb cnhemnehekb 
cfhsekt,bs fhbc ofhvjlutybkb5 ptlf cfhsekb - mdtlf gkbjwt-
yehbs7 [jkj mdtlf - eahj 'dtkb yfktmt,bs8 fmtlfy7 ptlf ufwbkt-
,bs cecnfl fhbc lfyfjzt,ekb8 fvfcsfy fqcfybiyfdbf bcbw7 hjv pt-
lfgkbjwtyehb ~fkfpybc cthbf` bxtyc hf nhfycuhtcbekj,fc7 lblb 
res[ehb esfy[vjt,bs ~#__-vlt` fltdc mdtlfgkbjwtyehc7 [jkj fkf-
pybc ptlyflt,b hjab cojhtl fv cthbbs fhbc fvjdct,ekb8 
lflutybkbf7 hjv ujv,jhbc fvjotdbc mdtlf cnhemnehekb cfhsekb 
jh[tdbc htubjyekb hqdtdbs xhlbkjtsblfy cfv[htsbcfrty itw-
jwt,ekbf cfmfhsdtkjc vsfsfietsbc vtjneh-gjyneh yfktmt,pt7 
hjvkbc ahjynfkehb [fpb yfskfl xfyc c8 a[jdtkbc lfcfdktsbs 
vlt,fht ptlfgbhek zhbkt,ib ~fvfdt cjakbc fqvjcfdktsb uflfaf-
hekbf fkfpybc cthbbs`8 fv hqdtdbc fvgkbnelf afmnbehb vjyfwtvt-
,bs fhcfl lflutybkb fh fhbc7 vfuhfv cfdfhfeljf7 hjv bub afhfdc 
thscf[tkf cbqhvek hqdtdfc7 hjvtkbw cfmfhsdtkjc vsfsfietsc 
ufvj.jac rfdrfcbjybc cfv[hts athlbc yfjzf cbcntvbcfufy8   

ltljakbco.fhjc fvjotdbc cfv[htsbs vlt,fhtj,c nfhb,fyb-ib-
hfmbc hjab7 hjvtkcfw ufhlf,ybc ~hecsfdb-tdkf[bc` hjabcfufy uf-
vj.jac bjhbcgbhf fvjotdf8 fvfcsfy7 fv erfyfcrytkbc ptlfgbhpt uf[-
cybkbf jkbujwty-gkbjwtyehb ajhvfwbf7 vfiby hjwf vbvlt,fht hj-
at,b fvjdct,ekbf ptlfgkbjwtyeh-gjcngkbjwtyehb yfktmt,bs8  

ufht rf[tsbc nthbnjhbfpt lfyfktmb cfafhbc lfyfjzt,f ce,-
,fmyehb nbgbcff7 vfuhfv vbcb [fhbc[b .dtkufy thsyfbhb cb'kbthbc 
fh fhbc8 fm firfhfl xfyc7 hjv bjhbcgbhf fvjotdfpt jkbujwty-gkb-
jwtyehb ajhvfwbf ufwbkt,bs byntycbehfl fhbc lfyfjzt,ekb7 dblht 
vtpj,tk hjat,ib8 sfyfw tc fvjotdf rkltrfhbc htubjyekb hqdtdbs 
itwjwt,ekbf ufhlf,ybc hjabc xhlbkj ahsbc fqxfubk-faithjyek 
cfhsekt,pt8 lfyfjzt,bc [fhbc[b7 vfhsfkbf7 vwbhlt,f cfv[hts vbvfh-
sekt,bs7 vfuhfv fv pjybc erblehtc gthbathbfptw itbvxytdf fcbvtn- 
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lf fhfthsudfhjdfyb8 thsudfhjdfyb cf[ehfdt,b thsyfbhb kbsjkjub-
ehb itlutybkj,bs [fcbfslt,f - sb[t,bs lf vfhbkt,bsff ofhvjlut-
ybkb7 [jkj fhfthsudfhjdfyb - ithtekb sb[bfy-mdbibfyb7 sb[bfy-rfh-
,jyfnekb itlutybkj,bcff8 
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htubjyek cf[ehfdt,c7 hjvkt,bw cfmfhsdtkjc vstk fy vbc 
evtntc nthbnjhbfpt dhwtklt,f7 vstkb yfdsj,ufpbfyb cfhsekbc 
uflf[ehdf ite'kbf8 tc erfyfcrytkb rb jh htubjyek cf[ehfdc ij-
hbc vjsfdct,ek c[dflfc[df fcfrbcf lf kbsjkjubbc mfyt,sfy lfrf-
dibht,ekb ,elj,t,bc thsj,kbj,fc ofhvjflutyc8 kjrfkehb cf[e-
hfdt,b ud[dlt,f yfdsj,ufpbfyb cfhsekbc ibuybs7 htubjyekb cf[e-
hfdbc mdti7 wfkrtekb ,elj,t,bc afhukt,ib8  

cf[ehfdb mfyt,bc itcofdkf c[dflfc[df abpbreh-mbvbehb vtsj-
lt,bs [lt,f7 vfsb lftrhfyt,bc sdbct,t,b lfvjrblt,ekbf ufvnfhj,bc 
lf ajht,bc cbdhwbc cnhemnehbc [fcbfspt7 hfw7 sfdbc v[hbd7 cbv-
rdhbdtcsfyff lfrfdibht,ekb8 tc erfyfcrytkb rb cf[ehfdb mfyt,bc vb-
ythfkeh itlutybkj,fcf lf ufykfut,bc cbqhvtptf lfvjrblt,ekb8 
thsyfbhb kbsjkjubehb itlutybkj,bc thsb fcfrbc sb[t,bs ofhvj-
lutybk cf[ehfdt,c7 hjvkt,bw thscf lf bvfdt ghjlemnbek /jhb-
pjync [ehfdc7 vfuhfv ufykfut,ekbf c[dflfc[df cbqhvtpt7 vrdtshfl 
ufyc[dfdt,ekb cbvrdhbdt lf ufvnfhj,f fmdc8 cf[ehfdbc vluhflj,f 
lfvjrblt,ekbf vbc fut,ekt,fpt - thsudfhjdfybf7 se ihtt,hbdb lf 
hf cbv'kfdht fmdc8 cbv'kfdhbc phlfcsfy thsfl7 ufvnfhj,f rkt,e-
kj,c8 cf[ehfdb mfyt,bc .dtkfpt rfhu [fhbc[j,hbd vfxdtyt,tkc vfs 
mdti fhct,ekb yfdsj,bcf lf ufpbc lfuhjdt,t,b ofhvjflutyc8 vfuf-
kbsfl7 s,bkbcbcgbhf hfbjyib ieftjwtyehb ghjlemnbekb o.t,bc 
lftrhfyt,fc ptlftjwty-vfbrjgehb fcfrbc sb[t,b f[ltyty8 tc rb7 vbe-
sbst,c cf[ehfdb mfyt,bc vfqfk [fhbc[cf lf vjcfkjlytk c[df yfd-
sj,ufplfuhjdt,t,pt vfsb htubjyekb ufdhwtkt,bc afhukt,ib8  

fvf se bv nthbnjhbbc yfdsj,ufpbfyj,bc gjntywbfkb ufybcfp-
qdht,f lfyfktm cfafhib htubjyekb cf[ehfdt,bc hfjltyj,bs7 [fhbc-
[bsf lf ufdhwtkt,bc afhsj,bs8 yfdsj,ufpbfyj,bc sdfkcfphbcbs7 
nthbnjhbt,bc itafct,bcfc itcfcofdkbf fhf vfhnj cf[ehfdt,b lf 
rjktmnjht,b7 fhfvtl bctsb mfyt,bw7 hjvkt,cfw eyfhb fmdc uffnfhjc 
yfdsj,b lf ufpb7 vfuhfv vfsb frevekfwbf fh ite'kbf8 

lqtbcfsdbc cfmfhsdtkjib @_ ,elj,bf wyj,bkb7 hjvtksfufyfw 
!( - yfdsj,bfybf7 @ - ufpbfyb8 vfssfy lfrfdibht,ekb htubjyekb cf-
[ehfdt,bc lf rjktmnjht,bc cnhfnbuhfabekb vlt,fhtj,f itvltuyfb-
hfl ufvjb.eht,f8 

uuuuuuuu        dddddddd        bbbbbbbb        ffffffff        yyyyyyyy        bbbbbbbb        eeeeeeee        hhhhhhhh        eeeeeeee        kkkkkkkk        bbbbbbbb htubjyekb cf[ehfdb ufdhwtkt-
,ekbf lfcfdkts cfmfhsdtkjib7 rjk[tsbc lf,kj,pt lf ofhvjlut-
ybkbf athflb sb[t,bsf lf vfhbkt,bc vjhbutj,bs7 hjvkt,bw ytjrj-
vehb fcfrbc rbhmdt,bcf lf ljkjvbnt,bc mdtiff ufykfut,ekb8 vbcb 
cbv'kfdht xhlbkjtsblfy wtynhbcfrty bphlt,f %_ v-lfy ~zf,8 1!-
cj[evb` ^__ v-lt ~zf,8 1@$-mdfkjyb`8 cfv[htsbs cbv'kfdht bctd rk-
t,ekj,c lf ktcbc cnhemnehbc afhukt,ib vbybvevfvlt vwbhlt,f8 
cbv'kfdhbc itvwbht,f [lt,f fuhtsdt lfcfdktsblfy fqvjcfdktsbcf-
rty ^__ v-lfy !__ v-vlt ~zf,8 1! vfqkfrb`8 eahj fqvjcfdktsbs rb7 
'bhekbc idthbkbc vbvfhsekt,bs bc vskbfyfl bcjkt,f nhfycuhtcb-
ekb ytjrjvehb fcfrbc yfktmt,bc mdti [!] 8  

udbfybehekb cf[ehfdbc cfbvtljj,fpt vbesbst,c uelfesf-wty-
nhfkehb cfvtuhtkjc vsbcobyf hjabc xhlbkj ,jhnpt fqvjxtybkb 
jmevbc yfdsj,bc cf,flj7 hjvkbc afhukt,ibw fqybiyekb cf[ehfdb 
bzthc ptlfbehekb fcfrbc rbhmdt,sfy7 ljkjvbnt,sfy lf mdbifmdbfy 
rjktmnjht,sfy lfrfdibht,ekb yfdsj,bc lfuhjdt,t,c8 ufhlf fvbcf7 
vfc htfkehfl ite'kbf uflf[ehjc mdtlf lf iefbehekb fcfrbc 
vstkb yfdsj,ufpbfyb cfhsekb7 hjvkbc ibuybs7 [tkcf.htk cnhem-
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nehek lf /blhjlbyfvbreh gbhj,t,ib kjrfkehb cf[ehfdt,bc hjkb 
itb'kt,f itfchekjc cjhbc o.t,bc sb[t,vf7 fhubkbnt,vf lf ,fbjce-  
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hb fcfrbc pjubthsvf ufevnfhvf dekrfyjutyehvf ihtt,vf7 hfw rbltd 
eahj phlbc lfcfdkts cfmfhsdtkjc behekb yfktmt,bc gthcgtmnbe-
kj,fc8 

cfmfhsdtkjc ,tknbc wtynhfkeh lf xhlbkj yfobkt,ib ctyj-
vfyehb cfereybc ,jkjc xfvj.fkb,lf cfrvfjl v'kfdhb ffffffff        kkkkkkkk        ,,,,,,,,        --------                
cccccccc        tttttttt        yyyyyyyy        jjjjjjjj        vvvvvvvv        ffffffff        yyyyyyyy        eeeeeeee        hhhhhhhh        bbbbbbbb fcfrbc sb[bfy-vthutkjdfyb htubjyekb 
cf[ehfdb7 hjvkbc cbv'kfdht xhlbkjtsblfy cfv[htsbcfrty vfnekj,c 
#($ v-lfy ~zf,8 1!-peulblb` (!_ v-lt ~zf,8 1!( fqv8 zfkflblb`8 
rjk[tsbc lf,kj,bc cfv[htsbs lf vstkb fzfhf-shbfktsbc yfjzf 
pjybc afhukt,ib bc afwbfcehfl bwdkt,f lf ofhvjlutybkbf dekr-
fyjutyeh-lfyfktmb mfyt,bs [!]8 fvhbufl7 fqybiyekb sb[bfy-vthutkj-
dfyb o.t,f lfcfdkts cfmfhsdtkjc v[jkjl wtynhfkeh lf xhlbkj 
yfobkt,ib ofhvjflutyc cfbvtlj htubjyek cf[ehfdc7 cflfw vfc 
ite'kbf lffrfdjc vstk mdtlfwfhwek yfktmt,sfy lfrfdibht,ekb 
yfdsj,ufplfuhjdt,t,b8  

vsbfyb rf[tsbc nthbnjhbfpt7 dt't,bc yfdsj,bc cf,fljc afhu-
kt,ib fgnehb lf fk,ehb fcfrbc sb[bfy-vthutkjdfyb yfktmt,b bzthc 
fvfdt fcfrbc mdtlf /jhbpjynt,sfy lfrfdibht,ek yfdsj,bc lfuhjdt-
,t,c8  

rfbyjpjehb thbc lfcfo.bcib cfmfhsdtkjc nthbnjhbfpt itb-
mvyf [tkcf.htkb utjkjubehb gbhj,t,b gggggggg        ffffffff        kkkkkkkk        tttttttt        jjjjjjjj        wwwwwwww        tttttttt        yyyyyyyy        eeeeeeee        hhhhhhhh        
--------                mmmmmmmm        dddddddd        tttttttt        llllllll        ffffffff                vvvvvvvv        bbbbbbbb        tttttttt        jjjjjjjj        wwwwwwww        tttttttt        yyyyyyyy        eeeeeeee        hhhhhhhh        bbbbbbbb htubjyekb cf[ehfdbc 
ajhvt,bcfsdbc7 hjvtkbw lfcfdkts cfmfhsdtkjib ofhvjlutybkbf 
athflb sb[t,bsf lf vthutkt,bs8 kbsjkjubehfl tc fhbc thsudf-
hjdfyb o.t,f7 hjvkbc lf.jaf cnhfnbuhfabek thstekt,fl fh [lt-
,f8 uehbf-bvthtsbc vsbcobyf hjabc7 rjk[tsbc qhvekbcf lf uelf-
esf-wtynhfkehb cfvtuhtkjc vsbcobyf hjabc afhukt,ib vbcb cbv-
'kfdht #_-#%_ v-vlt wdfkt,flj,c lf vfc htfkehfl ite'kbf lff-
rfdjc vstkb ptlfwfhwekb yfdsj,ufpbfyb cfhsekb8 zfkflblbc yfd-
sj,bc cf,fljc nthbnjhbfpt gfktjwty-mdtlftjwtyehb cf[ehfdbc cbv-
'kfdht %_-^_ v-bf8 xdtyb fphbs7 ptvjlfy nhfycuhtcbekfl ufykfut-
,ekb v'kfdhb vtjnehb fcfrbc sb[t,bcfufy lfvjerblt,kfl7 bc bzthc 
ptlfwfhwekb fcfrbc yfghfkjdfy rjktmnjht,sfy lfrfdibht,ek yfd-
sj,-ufplfuhjdt,t,c8  

fzfhf-shbfktsbc yfjzf pjybc lfcfdkts lf wtynhfkeh yfob-
kib gfktjwty-mdtlftjwtyehb htubjyekb cf[ehfdbc cbv'kfdht !___-
!#__ v-bf lf ofhvjlutybkbf akbiehb yfktmt,bs8 m8 ,jh]jvsfy yt'-
db 1# zf,ehqbkib fv cf[ehfdbc mdti vlt,fht ptlfwfhwekb fcfrbc 
yfghfkjdfyb rbhmdt,blfy vbqt,ekbf yfdsj,b [2]8 

 fqvjcfdkts cfmfhsdtkjib7 rth'jl7 fzfhf-shbfktsbc yfjzf 
pjybc fqvjcfdkts lf'bhdbc lf s,bkbcbcgbhf hfbjyt,ib bc ofhvj-
lutybkbf 'bhbsflfl sb[t,bs mdbifmdt,bc ief ihtt,bs7 hjvtksf 
vfmcbvfkehb cbv'kfdht ~@$__v` lfabmcbht,ekbf stktsbc 1!) 
zf,ehqbkib8 fv htubjyekb cf[ehfdbc mdti vlt,fht ptlfwfhwekb 
yfdsj,ufpitvwdtkb yfktmt,b vjvfdfkib qhvf ,ehqdbc xfnfht,bc 
fewbkt,kj,fc vjbs[jdc8  

cfmfhsdtkjc nthbnjhbbc utjkjubeh-utjabpbrehb lf ,ehqd-
bsb itcofdkbkj,bc lqtdfyltk tnfgpt yfdsj,bcf lf ufpbc 't,yf-
'bt,bc sdfkcfphbcbs7 .dtkfpt cfertstcj j,btmnc ofhvjflutyc ief-
tjwtyehb fcfrbc dekrfyjutyeh-lfyfktmb yfghfkjdfyb mfyt,b7 hjvkt-
,sfyfw lfrfdibht,ekbf cfvujhb-gfnfh'tekbc7 cfvujhbc cfv[hts sf-
qbc7 ybyjovbylbc7 stktsbc7 lfcfdkts hecsfdbc yfdsj,bc cf,fljt,b 
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lf vhfdfkhbw[jdfyb yfdsj,ufpufvjdkbyt,t,b [2]8 fv yfktmt,c lf'bh-
dt,bc pjyt,ib7 rth'jl7 fzfhf-shbfktsbc yfjzf pjybc fqvjcfdkts 
lf lfcfdkts lf'bhdt,pt7 fctdt shbfktsbcf lf uehbf-bvthtsbc vsb-
cobyf hjat,bc afhukt,ib ptvjlfy fltdc v'kfdhb @___-@%__v pppppppp        tttttttt--------        
llllllll        ffffffff        tttttttt        jjjjjjjj        wwwwwwww        tttttttt        yyyyyyyy        eeeeeeee        hhhhhhhh        bbbbbbbb        llllllllffffffff        jjjjjjjj        kkkkkkkk        bbbbbbbb        uuuuuuuu        jjjjjjjj        wwwwwwww        tttttttt        yyyyyyyy        --------        mmmmmmmm        dddddddd        tttttttt--------        
llllllll        ffffffff        vvvvvvvv        bbbbbbbb        jjjjjjjj        wwwwwwww        tttttttt        yyyyyyyy        eeeeeeee        hhhhhhhh        bbbbbbbb fcfrbc ]th vthutkjdfyb7 itvltu rb 
sb[bfyb yfktmt,b mdbifmdt,bc ief ihtt,bs8 tc v'kfdhb o.t,f ofhvj-
flutyc htubjyek cf[ehfdc7 hjvtkbw fzfhf-shbfktsbc fqvjcfdkts 
lf'bhdfpt vstk s,bkbcbcgbhf yfdsj,ufpbfy cfhsekc bzthc lf it-
e'kbf yfjzf pjybc vstk gthbathbek lf'bhdfpt cfbvtlj cf[ehfdbc 
hjkb itfchekjc8 ufhlf fvbcf7 ptvjs ufy[bkekb yfktmt,bc ibuybs 
kjrfkeh cf[ehfdt,fl itb'kt,f xfbsdfkjc7 hjujhw ieftjwtyehb 
fcfrbc pjubthsb ufevnfhb dekrfyjutyehb ihtt,bs7 fctdt ptlftjwt-
yehb lf jkbujwty-mdtlfvbjwtyehb fcfrbc sb[t,b8 fvbc rfhub vfuf-
kbst,bf5 yfdsj,ufpufvjdkbyt,t,b ieftjwtyehb mfyt,blfy 'bvbsbc 
11% lf ^ zf,ehqbkt,ib7 ptlftjwtyehb mfyt,blfy - s,bkbcbcgbhf 
hfbjyib lf jkbujwtyehb fcfrbc mdbifmdbc atyt,blfy - xj[fnfehbc 
ltghtcbfib8  

vbjwtyehb tgjmbc ,jkjc7 cfmfhsdtkjc nthbnjhbfpt htubjye-
kb cf[ehfdbc hjkb itfchekf iiiiiiii        eeeeeeee        ffffffff        cccccccc        ffffffff        hhhhhhhh        vvvvvvvv        ffffffff        nnnnnnnn        eeeeeeee        kkkkkkkk        bbbbbbbb 
fcfrbc yfktmt,vf7 hjvkt,bw vjwbcahj rfh,jyfnekb sb[t,bs7 stshb 
vrdhbdb vthutkt,bcf lf odhbkvfhwdkjdfyb mdbifmdt,bc vjhbutj,bsff 
ofhvjlutybkb uehbfib7 ceacf-jvafhtsbc fynbrkbybc afhukt,ib7 fv 
htubjyekb cf[ehfdbc cbv'kfdhtf *__-(__v lf bc bzthc mdtlfcfhvf-
nekb fcfrbc mdbifmdbfy /jhbpjynt,sfy lfrfdibht,ek ceacbc wyj,b-
kb yfdsj,bc cf,fljc8 fqvjcfdkts cfmfhsdtkjib - mfhskcf lf uf-
ht rf[tsib vbcb cbv'kfdhtf @%__-#___v lf vfc ite'kbf uflf[ehjc 
vstkb vbjwtyehb yfdsj,ufpbfyb cfhsekb8 hfw itt[t,f cfw[tybcbc7 
yjhbjcf lf ,fblfc yfdsj,bc cf,fljt,c7 cflfw yfdsj,ufplfuhjdt,t,b 
lfrfdibht,ekbf itcf,fvbcfl mdtlfvbjwtyeh7 iefvbjwtyeh lf 
mdtlfcfhvfnek mdbifmdbfy rjktmnjht,sfy7 fm lftrhfyt,fc f[jhwb-
tkt,c bvfdt fcfrbc sb[bfyb ihtt,b7 hjvkt,bw itb'kt,f cfbvtlj kj-
rfkeh cf[ehfdt,fl xfbsdfkjc8  

cfmfhsdtkjc nthbnjhbfpt gkbjwtyehb fcfrbc yfktmt,ib wyj-
,bkbf cfrvfjl vybidytkjdfyb yfdsj,ufplfuhjdt,t,b8 lfcfdkts cfmf-
hsdtkjib tc fhbc ihjvbce,ybc yfdsj,bc cf,flj lfrfdibht,ekb vt-
jnehb fcfrbc mdbifmdbfy /jhbpjynt,sfy lf fqvjcfdkts cfmfhsdtkj-
ib - vbhpffybc7 gfnfhf ibhfmbc7 yfpfhktdbc7 nfhb,fybcf lf vofht[t-
dbc yfdsj,ufplfuhjdt,t,b lfrfdibht,ekb vtjneh-gjynehb ~ibhfmbc 
o.t,f` fcfrbc mdbifmdt,sfy8 se lfcfdkts cfmfhsdtkjib gkbjwtyb 
pqdehb yfktmt,bsff ofhvjlutybkb7 fqvjcfdkts cfmfhsdtkjib bc 
rjynbytynehbf lf 'kbth /ufdc fpth,fb]fybc bvfdt fcfrbc yfktmt,c7 
hfw vfs ths cflbvtynfwbeh fepib ajhvbht,fpt vbesbst,c8 fpth,f-
b]fybc nthbnjhbfpt lfyfktmb cfafhbc cbcmt @_-@@ rv-bf7 [jkj uf-
ht rf[tsib -!#-!% rv8 itcf,fvbcfl mdtlfgkbjwtyehb yfktmt,b bm ea-
hj v'kfdhbf lf lf'bhekb7 dblht ufht rf[tsib7 hfw cfcehdtk /b-
lhjlbyfvbreh gbhj,t,ib [tkc iteo.j,lf yf[ibho.fk,flt,bc kfnt-
hfkeh vbuhfwbfc8 fvbc ufvj7 ufht rf[tsbc nthbnjhbfpt [tkcf.htk 
cnhemnehek gbhj,t,ib mdtlfgkbjwtyehb fcfrbc mdbifmdbfy /jhbpj-
ynt,ib7 hjvtksf hfjltyj,f # fstekc fqotdc7 cfrvfjl cthbjpek 
yfdsj,ufplfuhjdt,t,sfy itb'kt,f udmjyltc cfmvt8 hjujhw lfcfdkts 
cfmfhsdtkjib7 fctdt fqvjcfdkts cfmfhsdtkjib yfdsj,ufpitvwdtkb 
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vtjnehb fcfrbc mdbifmdt,b vjhbutj,ty ufevnfh sb[t,sfy7 hjvkt,bw 
wfkrtek mdbifmdbfy /jhbpjynt,c cfrvfjl cfbvtljl [ehfdty8  

fvhbufl7 utjkjubeh-utjabpbrehb lf ,ehqdbsb vfcfkt,bc fyf-
kbpbc cfae'dtkpt7 cfmfhsdtkjc nthbnjhbfpt [esb htubjyekb cf-
[ehfdb itb'kt,f ufvjb.jc7 hjvkt,cfw cfthsj utjkjubeh zhbkib 
ufhrdtekb cnhfnbuhfabekb ljytt,b erfdbfs7 tctybf5 ptlfbehekb7 
fk,-ctyjvfyehb7 gfktjwtyeh-mdtlftjwtyehb7 ptlftjwty-jkbujwty-mdt-
lfvbjwtyehb lf iefcfhvfnekb lf vfssfy lfrfdibht,ekb kjrfkehb 
cf[ehfdt,b8 

 
 
 
 

kbnthfnehfkbnthfnehfkbnthfnehfkbnthfnehf    
 

1. pbhfmf't v87 pbhfmf't h87 ututzrjhb y8 fqvjcfdkts ifdb pq-
dbc yfdsj,ufpbfyb fepbc utjkjubehb fut,ekt,f lf yfdsj-
,ufpbfyj,bc gthcgtmnbdt,b8 22ltgfhnfvtynb 3cfmyfdsj,bc4 aj-
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lfcfdkts cfmfhsdtkjib lqtvlt 
itchekt,ekbf cfrvfjl lblb vjwe-
kj,bc yfdsj,utjkjubehb cfveifjt,b7 
utjabpbrehb lf utjkjubehb rdktdt,b7 
cnhemnehekb lf qhvf ,ehqdf8 cnh-
emnehekb ,ehqdbs itcofdkbkbf jw-
lffsfvlt afhsj,b8 lff[kjt,bs fvltyb-
dt afhsj,pt yfdsj,bcf lf ufpbc 't,yf 
-'bt,bc vbpybs xfnfht,ekbf qhvf ,eh-
qdf8 yfdsj,pt uf,ehqekb qhvf zf,e-
hqbkt,bc hfjltyj,f @__-c fzfh,t,c8 ufvjdktybkbf 

js[b vwbht yfdsj,bc cf,flj5 ceacf7 ihjvbce,fyb-o.fkovbylf7 fqv8 
zfkflblb lf jmevb8 fv cf,fljt,pt ghjlemnbekbf mdtlf gkbjwtye-
hb nthbutyekb ~ihjvbce,fyb-o.fk-ovbylf`7 ptlf vbjwtyehb nthbut-
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yekb ~ceacf`7 ptlf wfhwekb rfh,jyfnekb ~fqv8 zfkflblb` lf pt-
lf behekb nthbutyekb-vfhbkjdfyb ~jmevb` mfyt,b8 

vbqt,ekb itltut,b itchekt,ekb cfveifjt,bc 
vjwekj,bc ajypt fhwse isfv,tzlfdbf7 dbyfblfy yfd-
sj,bc lfuhjdbkb ]fvehb vjgjdt,f ceacbc7 ihjvbce-
,fyb-o.fkovbylbcf lf fqv8 zfkflblbc cf,fljt,blfy 
itflutyc v[jkjl !#^ fsfc n-c8 hfw itt[t,f cf,fljc7 
bub fqvjxtybkbf (_-bfyb okt,bc ,jkjc lf mdt.fyfib 
ufydbsfht,ekb gjkbnbreh-trjyjvbrehb vjdktyt,bc uf-
vj7 fh ofhvjt,ekf vbcb itvlujvb lf'bt,f lf yfdsj-
,bc vjgjdt,f8 

ifdb pqdbc cfmfhsdtkjc ctmnjhib xfnfht,ekbf 
v[jkjl utjabpbrehb lf utjkjubehb rdktdt,b7 egb-
hfntcfl itchekt,ekbf ctbcvj-cf'bt,j cfveifjt,b 

~lff[kjt,bs !$___ uh'8 rv`7 hjvkt,bw 'bhbsflfl htubjyekb [fcb-
fsbcff lf v[jkjl itkaehb yfobkbc hfvltybvt e,fyptf xfnfht,ekb 
ltnfkehb 'bt,bc ghjuhfvbs8 ,ehqdbsb cfveifjt,b pqdfib ]th fh 
ofhvjt,ekf8 

cflqtbcjl lfuhjdbkb afmnbehb vfcfkf lf itchekt,ekb vt-
wybthekb rdktdt,bc itltut,b [!-)] lfcfdkts cfmfhsdtkjc lf vbcb 
vbvlt,fht ifdb pqdbc frdfnjhbbc utjkjubehb fut,ekt,bc lf yfd-
sj,ufpbfyj,bc itcf[t,7 cfiefkt,fc b'ktdf ufhrdtekobkfl lfpec-
nltc fv htubjybc ntmnjybrehb fut,ekt,bc wfkrtekb fcgtmnt,b7 
vjybiyek bmyfc yfdsj,ufpbfyj,bc ufyvfgbhj,t,tkb pjubthsb 'bhbsf-
lb afmnjht,bc ~yfdsj,ltlfmfyt,bc7 htpthdefht,bc7 lfvztht,bc ufdh-
wtkt,f lf f8 i8` cbdhwtib wdfkt,flj,bc rfyjypjvbtht,t,b lf ufvj-
bsmdfc vjcfpht,t,b fvf se bv ntmnjybrehb pjybc lf yfktmt,bc yfd-
sj,ufpbfyj,bc gthcgtmnbekj,bc itcf[t,8 

hjujhw wyj,bkbf7 yfdsj,ufpbfyj,f lfrfdibht,ekbf ltlfvbobc 
mthmbc afhukt,ib ufdhwtkt,ekb lfyfktmb mfyt,bc fept,sfy lf uf-
yb[bkt,f hjujhw fv fepbc vbth vfsb utjkjubehb ufydbsfht,bc uf-
hrdtek tnfgpt it'tybkb sdbct,f7 hjvtkbw lfyfktmb mfyt,bc fepc 
uflffmwtdc yfdsj,ufpbfy fepfl8 fv sdbct,bc itcf'tyfl cfzbhjf fep-
ib lfuhjdltc cfrvfjl v'kfdhb lfyfktmb cfafhb7 hjvtkbw eylf 
itbwfdltc gjntywbeh yfdsj,ltlfmfyt,c lf rjktmnjht,c ~htpthdef-
ht,c`8 qhvfl lf'bhdbcfc7 vpfhlb ntvgthfnehbcf lf oytdbc gbhj,t,-
ib7 yfdsj,ltlfmfyt,b ghjuhtcekb kbsjutytpbcbc ghjwtcib bo.t,ty 
bv yf[ibho.fk,flt,bc lblb hfjltyj,bs utythfwbfc7 hjvkt,bw vbu-
hbht,fc ufybwlbfy vbvlt,fht htpthdefht,ib lf ,elj,t,bc cf[bs 
uhjdlt,bfy lfvztht,ib8  

fv stjhbfpt lf.hlyj,bs7 lfcfdkts cfmfhsdtkjc lf vbcb vbv-
lt,fht ifdb pqdbc frdfnjhbbc yfdsj,ufpbfyj,bc gthcgtmnbekj,f 
lfrfdibht,ekbf fqvjcfdkts ifdb pqdbc yfdsj,ufpbfy fepsfy ~yf[8! 
lf @8` 

tc fepb itvjcfpqdhekbf xhlbkjtsblfy lblb rfdrfcbjybc 
vsbfyb yfjzf yfut,j,t,bs7 cfv[htsblfy vwbht rfdrfcbjybc lf fqvjcf-
dkts gjynjc vsbfyb yfjzf-,tknehb yfut,j,bs8 cfmfhsdtkjc [vtkt-
seh yfobkib fepb ofhvjlutybkbf hbjybc vsfsfief fkgehb vjkf-
cehb qhvekbs7 hjvtkcfw fqvjcfdktsblfy tcfpqdht,f bvthtsbc vj-
kfcfvltkb mfyt,bs fut,ekb fvjotdf8 tc erfyfcrytkb fqvjcfdkts 
ifdb pqdbc yfdsj,ufpbfy fepc ufvb]yfdc cfv[hts rfcgbehb yfdsj,-
ufpbfyb fepbcfufy7 hjvkbc v[jkjl erblehtcfl lfcfdktsb yfobkb 
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itvjlbc cfmfhsdtkjc nthbnjhbfpt vnrdhbc vsfsfief fkgehb vj-
kfcehb qhvekbc cf[bs8 lfcfdktsblfy fqvjcfdkts ifdb pqdbc yfd-
sj,ufpbfy fepc tcfpqdht,f ufhlbufhlvj fylhecjdbc pdbyekb8 
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lfcfdkts cfmfhsdtkjib ufvjdktybkb yfdsj,bc cf,fljt,b7 
,ehqdbc ghjwtcib lf ptlfgbhpt lfabmcbht,ekb vybidytkjdfyb yfd-
sj,ufpufvjdkbyt,t,b vskbfyfl rjywtynhbht,ekbf hbjybc qhvekib 
lf vbc vjvb]yfdt nthbnjhbfpt fye fqvjcfdkts ifdb pqdbc yfdsj,-
ufpbfyb fepbc [vtktseh yfobkib8 

yfdsj,ufpbfyb fepb lfcfdkts cfmfhsdtkjc lf vbc vbvlt,fht 
frdfnjhbbc afhukt,ib itlut,f hfvltybvt cnhemnehekb thstekb-
cfufy7 hjvtksf ntmnjybrehb ,eyt,f lf ufydbsfht,bc sfdbct,eht,fyb 
ufyfgbhj,t,ty fepbc fv vjyfrdtsbc yfdsj,ufpgthcgtmnbekj,fc8 fepbc 
'bhbsflb yfobkb erfdbf ifdb pqdbc qhvekc7 hjvtkbw fqvjcfdkt-
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sbs [vtktspt itvjlbc lf wtynhjrkbyehfl ,jkjdlt,f hbjybc 
vjkfcehb qhvekbc cf[bs8 
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 ifdb pqdf-hbjybc qhvekbc cfv[htsb yfobkb erfdbf uehbbc 

hjac7 hjvtkbw cfrvfjl afhsjf sfdbc pqdbeh yfobkib lf cfv-
[hts-lfcfdktsbs ufbltdyt,f nhf,pjybc idthbkfvlt8 hjab ofhvjfl-
utyc vwbht rfdrfcbjybc ths-thsb itvflutytkb ntmnjybrehb thste-
kbc fzfhf-shbfktsbc hbanekb ofhvjij,bc yfjzf cbcntvbc xhlb-
kj-lfcfdkts fhfbydthcbht,ek e,fypt ajhvbht,ek vjkfcehb lf'b-
hdbc pjyfc8 vbc afhukt,ib jkbujwtyeh-vtjs[tekb v'kfdhb ~^-( 
rv-vlt`7 vjkfct,bs uflfafhekbf wfhwek-tjwtyehb fcfrbc fhfyfrkt, 
v'kfdhb nthbutyek-rfh,jyfnjk-dekrfyjutyehb cfrvfjl byntycbehfl 
lfyfjzt,ekb yfktmt,b7 hjvkt,bw ofhvjflutyty fzfhf-shbfktsbc hb-
anbc cnhemnehek-ajhvfwbek ofhvjyfmvyc8 cfv[htsblfy uehbbc 
hjac tvb]yt,f fzfhf-shbfktsbc yfjzf cbcntvbc bydthcbekb pjyf7 
hjvtkvfw htubjybc ufydbsfht,bc udbfy jhjutyek cnflbfpt cfthsj 
fqptdt,fcsfy thsfl7 ce,vthblbfyekb revidbc gbhj,t,ib ufybwflf 
itc[ktndbsb lf yfobkj,hbd ifhbf;ekb vj'hfj,t,b xhlbkjtsbc vb-
vfhsekt,bs8 fvbc ufvj7 yfjzf cbcntvf ofvjwjwt,ekbf uehbbc hjabc 
cfv[hts rbltpt7 [jkj hjabc vjkfceh yfktmt,sfy thsfl vybidyt-
kjdyflff uflvjflubkt,ekb xhlbkjtsbcfrty lf itc[ktnbsb lf if-
hbf;ekb cnhemneht,bc cf[bs ntmnjybrehfl uflfafhfdc ifdb pqdf-
hbjybc qhvekbc eahj xhlbkjtsbs ufykfut,ekb ntmnjybrehb pj-
yt,bc wfkrtek e,yt,c [$]8 

uehbbc hjabc xhlbkjtsbs ufykfut,ekb ifdb pqdf-hbjybc 
qhvekbc lfyfhxtyb yfobkb ofhvjflutyc vjkfct,bs uflfafhek fvb-
thrfdrfcbbc vbrhjgkbnbc lfcfdkts ahfuvtync ~cfmfhsdtkjc ,tknc`8 
vbc afhukt,ib vjkfct,bc mdti lfvfh[ekbf gkfnajhvekb [fcbfsbc7 
itlfht,bs vwbht cbv'kfdhbc lf vljhtl lfyfjzt,ekb behek-tjwt-
yehb nthbutyekb7 rfh,jyfnekb lf dekrfyjutyeh-lfyfktmb mfyt,b7 
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hjvkt,bw ptlfgbhpt ibidklt,f fqvjcfdktsbs bvthtsbc fvjotdbc 
afhukt,ib8 

hbjybc qhvekbc xhlbkjtsb ,jhnb erfdbf fa[fpts-cfvtuht-
kjc hsekfl fut,ek hjac7 hjvtkbw ofhvjflutyc wfkrtekb ltg-
htcbt,bc ~uelfesbc7 fyfrkbbc7 wtynhfkehb cfvtuhtkjc` lf vfsb 
ufv.jab fvjotdt,bc ~cj[evbc7 cfv[hts-cfvtuhtkjc` vjhbutj,fc8 fv 
pjybc pqdbeh ufuh'tkt,fpt vlt,fhtj,c fyfkjubehfl fut,ekb ce,-
rfdrfcbehb vbvfhsekt,bs uflfzbvekb ifncrbc pdbyekbc fqvjcfd-
ktsb lf,jkjt,f8 sfdbc lfcfdkts yfobkib pdbyekb lblb rfdrfcb-
jybc vsbfyb yfjzf yfut,j,t,bcfufy ufvjb.jaf qhvf nefactc lf'bh-
dbs7 hjvtkbw cfmfhsdtkjc nthbnjhbfpt itvjlbc lf wtynhbrkbye-
hfl ,jkjdlt,f uelfesbc ltghtcbbc cf[bs8 sdbsjy pdbyekb cfmfh-
sdtkjc nthbnjhbekb o.kt,bc afhukt,ib ofhvjlutybkbf vc[dbkb 
uelfesbc lf .ektdb-jxfvxbhbc fvjotdt,bs lf vfsb ufv.jab tithbc 
ltghtcbbs8 ifdb pqdf-hbjybc qhvekbc vstk fv xhlbkjts yfobkib 
~ifncrbc pdbyekbc fqvjcfdktsb lf,jkjt,f7 fa[fpts-cfvtuhtkjc 
hjab` ufdhwtkt,ekb jkbujwtyehb-vtjs[tekb vjkfcehb cfafhbc 
cbv'kfdht vth.tj,c _-!7% rv afhukt,ib fvjotdfpt lf @7%-#7% rv 
afhukt,ib ltghtcbt,ib8 

ifdb pqdf-hbjybc qhvekbc wtynhfkehb7 qth'ekb pjyf erf-
dbf fqvjcfdkts ifdb pqdbc qhvekbc qhvf o.kjdfy yfobkc lf vbc 
eiefkj fqvjcfdkts7 efqhtcfl itdbohjt,ek ufuh'tkt,fc [vtkts-
pt-zfkflblb-[jybc ytjntmnjybreh hjac8 fv pjybc pqdbehb yfobkb 
xhlbkjtsblfy itvjafhukekbf ifncrbc pdbyekbs7 [jkj cfv[htsbs 
bub tcfpqdht,f uehbbc hjac ~yf[8@`7 vbc afhukt,ib fvbthrfdrfcbbc 
vbrhjgkbnbcsdbc lfvf[fcbfst,tkb jkbujwtyfvltkb7 cecnfl lfyfj-
zt,ekb mfyt,b vjmwtekbf v'kfdhb ~^-* rv` vjkfcehb cfafhbc mdti8 
xhlbkjtsbc vbvfhsekt,bs ifncrbc pdbyeksfy itho.vbc pjkib7 
hjvtkbw ofhvjflutyc ifdb pqdbc jkbujwtyfvltk rjynbytyneh rf-
ksfc7 gfktjutyeh-vbjwtyehb yfktmt,b sfylfsfyj,bs bcjkt,f lf fm 
wfhwekb yfktmt,bc uflfhtw[bk ptlfgbhc eiefkjl tlt,f gkbjwt-
yehb yfktmt,b8 fv vc[dbkb cnhfnbuhfabekb [fhdtpt,bc ufdhwtkt,bc 
pjkb ufbltdyt,f fqvjcfdktsbs [vtktsptw7 zfkflblb-[jybc hjabc 
afhukt,ib7 hjvkbc qth'ek yfobkib wfhwek mfyt,pt esfy[vjl 
ufykfut,ekb7 sbsmvbc lfyfjzt,ekb gkbjwtyehb yfktmt,bc cbv'kfd-
ht itflutyc @___-@%__ v-c7 [jkj eahj 'dtkb vbjwtyehb lf gfkt-
jutyehb yfktmt,b zhbkc sfylfsfyj,bs fdct,c v[jkjl vbc xhlbkj 
lf cfv[hts7 itcf,fvbcfl7 fa[fpts-cfvtuhtkjc lf uehbbc hjat,bc 
vbvlt,fht ,jhnt,pt8 fvudfhfl7 zfkflblb-[jybc pjyf itb'kt,f ufydb-
[bkjs7 hjujhw fqvjcfdkts ifdb pqdbc qhvekbc qhvf o.kjdfyb 
yfobkbc egbhfntcfl xhlbkjtsb ,jhnbc [vtktsehb ufuh'tkt,f7 hj-
vtkbw hbjybc qhvekbc sfyfvtlhjdt cnhemnehfib ofhvjflutyc 
ytjntmnjybreh hjac8 bub gkbjwtyfvlt hxt,jlf itlfht,bs fvjotek 
pjyfl7 [jkj itvlujv ufybwflf v'kfdhb7 lfktmdbs rjvgtycbht,ekb 
lf'bhdf7 hfcfw vj/.df cfv[htsblfy lf xhlbkjtsblfy vbcb vjcfpq-
dht ntmnjybrehb pjyt,bc fqptdt,ekb yfobkt,bc vbcrty ofvjweht,f 
lf vbcb ,jhnt,bc wfkrtekb vjyfrdtst,bc ntmnjybrehb uflfafhdf8 

ufycf[bkdtkb yfdsj,ufpbfyb fepbc cfmfhsdtkjc yfobkbc yfd-
sj,ufpbfyj,bc gthcgtmnbdt,b7 ufvjvlbyfht vbcb utjkjubehb sfdbct-
,eht,t,blfy7 ufygbhj,t,ekbf hfvltybvt vybidytkjdfyb ufhtvjt,bs8 

gbhdtk hbuib fqcfybiyfdbf7 hjv fepbc pqdbehb yfobkb bvcf-
[eht,c gthcgtmnbekj,bc ufwbkt,bs vfqfk itafct,fc7 dblht [vtkt-
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sehb8 fepb pqdfib vrdtshfl afhsjdlt,f7 [jkj lfyfktmb cfafhbc 
cbv'kfdht vybidytkjdyfl bphlt,f @-% rv-lfy bvthtsbc fvjotdfpt7 
*-) rv-vlt hbjybc qhvekbc pqdbc gbhf pjkib lf !$-!% rv-vlt 
ifdb pqdbc qhvf o.kjdfy yfobkib8 

frdfnjhbbc wfkrtek ntmnjybreh pjyt,ib ufdhwtkt,ekb fy-
nbrkbyehb yfjzt,b7 hjvkt,bw esejl itbwfdc yfdsj,bcf lf ufpbc 
lfvztht,c7 vybidytkjdyfl eahj lblb pjvbcff7 dblht bc yfjzt,b7 
hjvkt,bw ufdhwtkt,ekbf fv pjybc [vtktseh e,yt,pt8 

cfdfhfelj yfdsj,ltlfmfyt,bc lf rjktmnjhekb atyt,bc cbv-
'kfdhtt,b lf vfsb cfthsj vjwekj,t,bw pqdfib vybidytkjdyfl vj-
vfnt,ekb eylf b.jc7 hfw ufygbhj,t,ekbf lfyfktmb cfafhbc cfthsj 
cbv'kfdhbc vrdtshb phlbs frdfnjhbfib8 

wfkrtekb cnhfnbuhfabekb rjvgktmct,bc gthcgtmnbekj,bc 
sdfkcfphbcbs7 ufycf[bkdtkb fepb vrfabjl b.jaf jh yfobkfl8 

xhlbkjts yfobkib7 hjvtkbw pqdfib vjbwfdc ifncrbc pdbye-
kbc fqvjcfdkts lf,jkjt,fc7 [jkj [vtktspt -fa[fpts-cfvtuhtkjc 
lf zfkflblb-[jybc hjat,c7 'bhbsflb gthcgtmnbdt,b erfdibhlt,f vt-
pjpjeh yfktmt,c7 hjvkt,ibfw [vtktspt erdt ufvjdktybkbf fqv8 
zfkflblbc lf jmevbc cf,fljt,b8 pqdfib ufycfresht,ek .ehflqt,fc 
bvcf[eht,c vtpjpeh yfktmt,ib rfhufl ufvjcf[ekb uelfesbc lf 
.ektdb-jxfvxbhbc vc[dbkb fvjotdt,b8 [vtktspt vjgjdt,ek afmnbeh 
vfcfkfpt lf.hlyj,bs7 fv fvjotdfsf afhukt,ib itb'kt,f dbdfhfeljs 
wfhwekb rfh,jyfnekb yfghfkjdfyb rjktmnjht,bc lf behekb nt-
hbutyekb7 dekrfyjutyeh-lfyfktmb lf rfh,jyfnek ajhjdfyb lf aj-
hjdfy-yfghfkjdfyb rjktmnjht,bc fhct,j,f8 fepbc fv yfobkbc [vtkt-
seh e,fypt gthcgtmnbdt,b erfdibhlt,f 'bhbsflfl behek yfktmt,c7 
hjvkt,bw lblb cbqhvtt,bc ufvj7 yfrkt,flff ,ehqdbs itcofdkbkb8 
hfw itt[t,f wfhwek yfktmt,c7 bcbyb [vtktspt uf,ehqek evtntc 
afhsj,t,pt o.fkitvwdtkb fqvjxlyty8 

fepbc cfv[hts yfobkib7 uehbbc hjabc lf vbcb vbvlt,fht fq-
vjcfdkts ifdb pqdbc qhvfo.kjdfyb e,ybc afhukt,ib gthcgtmnbdt,b 
lfrfdibht,ekbf rfbyjpjeh yfktmt,sfy7 hjvkt,bw [vtktspt ufvjbhx-
tdf yfdsj,ufvjdkbyt,t,bc lblb cbe[dbs hjujhw ptlfgbhpt7 fctdt 
,ehqdbc ghjwtcib lf vfs afhukt,ibf ufvjdktybkb yfdsj,bc cf,f-
ljt,b ceacf lf ihjvbce,fyb-o.fkovbylf8 eahj 'dtkb yfktmt,b fm7 
ufycfresht,bs frdfnjhbfib7 fv;fvfl ,ehqdbcfsdbc vbeodljvtk cbq-
hvtt,ptf ufykfut,ekb lf vfsb gthcgtmnbekj,bc ufy[bkdf fv tnfgpt 
vbpfyiteojytkbf8 vfqfk gthcgtmnbekfl eylf itafcltc7 gbhdtk hb-
uib7 uehbbc hjabc pqdbeh yfobkib ctbcvj'bt,bs vjkfceh yfktmt-
,ib ufvjdktybkb !%-vlt fynbrkbyehb yfjzb8 vfs afhukt,ib cfdfhf-
eljf ajhjdfyb nbgbc nthbutyekb rjktmnjhekb atyt,bc fhct,j,f7 
hjvtksf gfhfvtnht,b vjcfkjlytkbf7 hjv [vtktssfy itlfht,bs vyb-
idytkjdyfl ufev]j,tct,ekbf8 fv yfjzt,bc utytpbcb erfdibhlt,f 
jkbujwtyeh-vbjwtyeh v'kfdh sb[jdfy o.t,t,ib ufydbsfht,ek lbfg-
bhek vjdktyt,c [#]. hfw vcufdcb utjkjubehb fut,ekt,t,bc vmjyt 
c[df htubjyt,bc lflfcneht,ekb yfdsj,ufpbfyj,blfy ufvjvlbyfht 
~mdtvj vnrdhbc lf'bhdf7 cfv[hts rfcgbbc pqdbc frdfnjhbf7 byljkj-
.e,fybc lf'bhdf`7 rbltd eahj phlbc vfs yfdsj,ufpgthcgtmnbekj,fc 
[(]8 

yfdsj,ltlfmfyt,bc ufdhwtkt,bc sdfkcfphbcbsfw7 fepbc ptvjs 
vj[ctyt,ekb jhb yfobkb cfrvfjl ufyc[dfdt,ekbf8 vbc cfv[hts yf-
obkib vjkfcehb yfktmt,b itbwfdc epfhvfpfhb cbv'kfdhbc sb[jdfy 
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lfcnt,c7 hjvtksf utjmbvbehb gfhfvtnht,b wfkcf[fl flfcneht,c 
vfs vfqfk yfdsj,ltlfmfyeh gjntywbfkc8 vfsb rfnfutytnehb ufhlfm-
vybc [fhbc[bw cfrvfjl vfqfkbf7 hfw vbesbst,c7 hjv vfs erdt vjf[-
lbytc yf[ibho.fk,flt,bc vybidytkjdfyb yfobkbc utythbht,f8 

fepbc lfyfhxty xhlbkjts yfobkib vjkfcehb yfktmt,b fuhts-
dt itbwfdc yfdsj,ltlfmfyt,bc lfcnt,c7 sevwf vfsb vf[fcbfst,kt,b 
fv yfobkib yfdsj,ltlfmfyt,fl ufyb[bkt,f fuhtsdt mdtlf behekb7 
ief behekb ~ptlf ,fbjc-,fsehb` nthbutyekb7 ptlf behekb nthb-
utyekb7 rfh,jyfnekb lf mdtlf wfhwekb sb[jdfy rfh,jyfnekb mf-
yt,b8 sevwfqf7 se dbvc]tkt,s vfsb utjmbvbehb gfhfvtnht,bc vb[tl-
dbs7 vfsb yfdsj,ltlfmfyehb gjntywbfkb fhwse 'fkbfy vfqfkbf8 vb-
e[tlfdfl fv ufhtvjt,bcf7 cfzbhjf fqbybiyjc7 hjv pqdbc xhlbkj 
yfobkib vlt,fht ifncrbc pdbyekbc fqvjcfdktsb lf,jkjt,f7 vfcpt 
ufykfut,ekb rjyctlbvtynfwbekb uelfesbc lf .ektdb-jxfvxbhbc 
fvjotdt,bs7 vfbyw itb'kt,f ufy[bkek bmyfc vfqfk gthcgtmnbek 
vc[dbk yfdsj,ufplfuhjdt,bc pjyfl7 dbyfblfy bub vlt,fhtj,c vbcb 
cfv[htsbs lf xhlbkj-lfcfdktsbs vtpjpjeh-rfbyjpjeh yfktmsf 
qhvfl lf'bhek e,yt,pt utythbht,ekb yf[ibho.fk,flt,bc vbuhfwbbc 
upt,pt8  
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        cfv[hts-lfcfdkts cfmfhsdtkjc nthbnjhbfpt 
vtjnehb fcfrbc yfktmt,b ufibidkt,ekbf uehbbc vs-
bcobyf hjabc afhukt,ib7 rjk[tsbc lf,kj,pt bcbyb 
lfabmcbht,ekbf zf,ehqbkt,bs7 [jkj ifdb pqdbc 
frdfnjhbfib7 uehbbc hjabc ufuh'tkt,fpt gkbjwtye-
hb mfyt,b ctbcvehb rdktdt,bc itltufl fhbc lflut-
ybkb [1]. 
 tc yfktmt,b 'bhbsflfl nhfycuhtcbekfl lf 
res[ehb esfy[vjt,bs fhbfy ufykfut,ekb vbjwtyeh 
lf eahj 'dtk ~gfktjutyeh lf vtpjpjeh` mfyt,pt8 
  uehbfib vtjnehb yfktmt,bc zhbkb sbsmvbc 

.dtkufy bo.t,f ,fpfkehb rjyukjvthfnt,bs7 cflfw mdfhudfkt,b ofh-
vjlutybkbf rbhmdt,bsf lf ieftjwtyehb dekrfyjutyt,bs8 rjyukjvt-
hfnt,bcfsdbc lfvf[fcbfst,tkbf sb[bfyb wtvtynb8 ptvjs vfs vj/.dt,f 
sb[t,b mdbifmdt,bc lf stshb vrdhbdb vthutkt,bc iefihtt,bs8 fv yf-
ktmt,ib yfgjdybf vlblfhb vjkecrehb afeyf [2]: Modiola incrassata 
minor Andrus., Ervilia minuta Sinz., Mohrensternia aff pseudoalvania Andrus., M. 
subinflata Andrus., Hydrobia ex gr. micra stek., Trochus maceticus Andr., Abra 
tellinoides Sinz. 
 uehbfib vtjnehb fcfrbc yfktmt,c7 hjvtksf cbv'kfdht @__-#__ 
v-c fh fqtvfnt,f7 ptvjlfy esfy[vjl tlt,f gjynehb fcfrbc mfyt,b7 
hjvtksf cbv'kfdht wdfkt,flj,c @_-lfy #__v-vlt7 [jkj kbsjkj-
ubehfl b.jaf mdtlf mdbifmdf-rjyukjvthfnbfy lf ptlf-sb[bfy mdtcf-
hsekt,fl8 vfsib yfgjdybf gjynehb fcfrbc yfktmt,bcfsdbc lfvf[fcbf-
st,tkb vjkecrehb afeyf5 Dreissena tenuisima Sinz., D. ex gr. rimenstiensis 
Font., Melanopsis micraeformis Andrus., congeria digitifera Andrus., Paradaena 
abichi R.Hoern., Didacna planicostata Desh., Bithinia marasinica Sinz., Phillocardium 
planum Desh lf c[d8 
 rjk[tsbc lf,kj,pt vtjnehb yfktmt,b afwbtcehb wdfkt,flj-
,bs [fcbfslt,f8 ceacf-jvafhtsbc fynbrkbybc itwjwt,bc mdtif xhlb-
kj ahsfib bcbyb uflfrdtsbkbf 11#@7 ##7 #(7 $@ lf c[df zf,ehqb-
kt,bs itcf,fvbcfl @@__-#)$_7 @)*%-#%^%7 #___-#^__ lf @^$_-#%*@v by-
nthdfkt,ib lf ofhvjlutybkbf c[dflfc[df vfhwdkjdfyb gjkbvbmnehb 
mdbifmdt,bcf lf sb[t,bc vjhbutj,bs7 dekrfyjutyehb mfyt,bc mdf-
hudfkt,bsf lf rjyukjvthfnt,bc iefihtt,bs8 fv yfktmt,bc fcfrb lf-
lutybkbf 1## zf,ehqbkbc @*)(-@(_#v bynthdfkblfy fvjqt,ek rt-
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hyt,ib7 cflfw ufycfpqdhekbf lfvf[fcbfst,tkb vjkecrehb afeyf5 
Congeria cf. novorossica Sinz., Macetidia sp., Micromelania sp., Neritina cf., sinulans 
Andrus lf c[d8 
 ,ehqdbsb vjyfwtvt,bs ceacf-jvafhtsbc fynbrkbybc itwjwt,bc 
mdtif xhlbkj ahsfib7 cflfw vtjnehb yfktmt,bc cbv'kfdht !!__ 
vtnhbf7 ufvjb.jaf tmdcb ufvot7 ajhbfyb mdbifmdf-rjyukjvthfnbfyb 
/jhbpjynb ~cbv'kfdhbs %-lfy !$%-vlt`7 tatmnehb yfdsj,ufpufvjdkb-
yt,t,bs7 hjvkt,sfyfw lfrfdibht,ekbf ihjvbce,ybc wyj,bkb yfdsj-
,bc cf,flj [1]. ufhlf fvbcf7 vtjnehb yfktmt,bc zhbkib lflutybkbf 
vstkb hbub kbypbct,hb ajhvbc mdbifmdbc atyt,b7 hjvkt,bw [ibhfl 
vbvfhst,fpt bcjkt,f8 
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eylf fqbybiyjc7 hjv tc mdbifmdf-rjyukjvthfnbfyb /jhbpjynt,b 
lfcfdktsblfy ~zf,8 1^#` fqvjcfdktsb vbvfhsekt,bs cbv'kfdhtib 
sfylfsfy vwbhlt,f $-@_ v-vlt ~zf,8 1%(`7 [jkj cfv[htsblfy xhlb-
kj vbvfhsekt,bs afwbtcehfl bwdkt,f lf ktcbc cnhemnehbc 
afhukt,ib7 zf,ehqbkt,bc vjyfwtvt,bs7 'bhbsflfl sb[t,bsff ofhvj-
lutybkb7 hjvkt,ibw bidbfsfl mdbifmdt,bc iefihtt,b vjhbutj,c8 fv 
yfktmt,bc ptlf yfobkib ufykfut,ekbf mdbifmdf-rjyukjvthfnbfyb 
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lfcnf cbv'kfdhbs !#_-#__v7 hjvtkbw zf,ehqbkt,ib rfhjnf;ek lb-
fuhfvt,pt rfhufl ufvjb.jaf sfdbcb vfqfkb obyffqvltuj,bs8 ktcbc 
fynbrkbybc afhukt,ib fv yfktmt,bc cbv'kfdhtf %%_-*%_ v8 rjk[tsbc 
lf,kj,bc wtynhfkeh yfobkib ~zfkflblb7 .ektdb7 cfqdfvbxfj7 mdf-
kjyb lf c[d8` vtjnehb yfktmt,b 'bhbsflfl sb[bfybf ~yf[8!`8 

ceacf-jvafhtsbc fynbrkbybc itwjwt,bc mdtif xhlbkj ahsfib 
vtjneh yfktmt,c ptvjs vj/.dt,f afeybcnehfl lfsfhbqt,ekb gjy-
nehb fcfrbc sb[t,b mdbifmdt,bcf lf bidbfsfl7 rjyukjvthfnt,bc 
iefihtt,bs cbv'kfdhbs (__-)__v7 hfw lfabmcbht,ekbf 11##7 %*7 
%(7 ^#7 ^( lf c[df zf,ehqbkt,ib7 [jkj rjk[tsbc lf,kj,pt 
gjynehb yfktmt,bc cbv'kfdht %__-*__ vtnhbf8 

ifdb pqdbc frdfnjhbbc afhukt,ib7 uehbbc hjabc ufuh'tkt,f-
pt gktjwtyehb yfktmt,bc lf.jaf wfkrtek cfhsekt,fl ufhsekt-
,ekbf8 ctbcvehb vjyfwtvt,bs fv yfktmt,bc cbv'kfdht @__-lfy @___v-
vlt wdfkt,flj,c [3]. 

cfdfhfeljf7 hjv ceacf-jvafhtsbc fynbrkbybc itwjwt,bc mdtif 
xhlbkj ahsfib ,ehqdbs lflutybkb yfdsj,bfyb mdbifmdf-rjyukj-
vthfnt,bfyb /jhbpjynt,b uehbbc hjabc ufuh'tkt,fpt pqdbc frdf-
njhbfibw dhwtklt,f7 cflfw fyfkjubehb yfdsj,ufpbfyb ,elj,t,bc 
fhct,j,f vjcfkjlytkbf8 

fvhbufl7 uehbbc vsbcobyf hjabc afhukt,ib vtjnehb fcfrbc 
yfktmt,b res[ehb lf cnhfnbuhfabekb esfy[vjt,bsff ufykfut,ekb 
mdti vlt,fht mfyt,pt lf itbwfdc lfvf[fcbfst,tk afeyfc8 ptvjlfy 
bcbyb uflfafhekbf afeybcnehfl lfsfhbqt,ekb gjynehb fcfrbc sb-
[t,bs mdbifmdt,bcf lf bidbfsfl7 rjyukjvthfnt,bc iefihtt,bs8 kb-
sjkjubehfl vtjnehb fcfrbc yfktmt,b sb[t,bcf lf mdbifmdf-rjy-
ukjvthfnt,bc vjhbutj,bsff ofhvjlutybkb8 cojhtl fv mdbifmdf-rjy-
ukjvthfnt,bfy /jhbpjynt,sfy fhbc lfrfdibht,ekb ihjvbce,ybc yfd-
sj,bc cf,flj ~flht wyj,bkb b.j7 hjujhw ihjvbce,fyb-o.fkovbylbc 
yfdsj,bc cf,flj`7 hjvtksf vbvfhst,bs ufdhwtkt,fpt vjcfkjlytkbf 
fyfkjubehb yfdsj,ufpbfyb ,elj,t,bc fhct,j,f8 
 ptvjs smvekblfy ufvjvlbyfht7 tc yfdsj,itvwdtkb yfktmt,b7 
vbcsdbc lfvf[fcbfst,tkb kbsjkjubehb fut,ekt,bs7 vbpfyitojybkbf 
ufvjb.jc ihjvbce,ybc o.t,bc        cf[tkojlt,bs8        

        
        
        

kkkkkkkkbbbbbbbbnnnnnnnntttttttthhhhhhhhffffffffnnnnnnnneeeeeeeehhhhhhhhffffffff        
 

1. pbhfmf't v87 pbhfmf't h87 ututzrjhb y8 fqvjcfdkts ifdb pqd-
bc yfdsj,ufpbfyb fepbc utjkjubehb fut,ekt,f lf yfdsj,uf-
pbfyj,bc gthcgtmnbdt,b8 22ltgfhnfvtynb 3cfmyfdsj,bc4 ajylt,b7 
!))^8 

2. Pbhfrflpt V&B&^ Pbhfrflpt H&V& b lh& Utjkjubxtcrjt cnhjtybt 
b ytantufpjyjcyjcnm hfpdtljxys[ gkjofltq >uj-Pfgflyjq 
Uhepbb& 22Ajyls g2j @Uhepytanm@^ 1983& 

3. Neujkjcjd L& F&^ Ujhirjd F& <&^ Vtqyth F& B& Ntrnjybrf vt-
pjrfqyjpjqcrb[ jnkj;tybq Xthyjvjhcrjq dgflbys& V&#Ytlhf^ 
1985& 
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efr %%!8%%#)~$*)8@@` 
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hbub okt,bc ufyvfdkj,fib xfnf-
ht,ekb utjkjubehb futudvbc [!-*7)7 
!@7!#7!^7!(7@_]7 utjabpbrehb rdktdt,bcf 
[!_7!)7@_] lf ,ehqdbc  vjyfwtvt,bc fy-
fkbpb udbxdtyt,c7 hjv cfmfhsdtkjc 
vsfsfietsbcf lf vjcfpqdht yfjzf pj-
yt,bc cbqhvekb fut,ekt,bc itcf[t, 
fphsf c[dflfc[dfj,f ufvjodtekbf fhf-
cfrvfhbcb afmnbehb vfcfkbs7 hfw fa-
th[t,c lfyfktm cfafhib yfdsj,bcf lf 
ufpbc ,elj,t,bc 't,yf-'bt,bc gthcgtmnbdt,bc 

ufycfpqdhfc8 
cfmfhsdtkjc nthbnjhbbc ntmnj-

ybrehb lfhfbjyt,bc fhct,ekb cmtvt,b-
lfy 'bhbsflfl fqcfybiyfdbf g8 ufv.ht-
kb'bc7 t8 ufv.htkb'bc7 t8 df[fybfc7 l8 
,ektbidbkbc7 l8 gfgfdfc7 v8 pbhfmf'bc 
cmtvt,b7 hjvtksf cfae'dtkpt wfkrt-
ekb pjyt,bcfsdbc xdtyc vbth okt,bc 
ufyvfdkj,fib bmvyt,jlf hjujhw ntm-
njybrehb7 bct yfdsj,ufpgthcgtmnbekj-
,bc cmtvt,b7 hjvtksf ,jkj dfhbfynt,b 
vjwtvekbf !-!_ yf[fpt,pt8 

cfmfhsdtkjc ,tknbc rjk[tsbc pjybc afh-
ukt,ib ufdhwtkt,ek v'kfdh ~(-!_ rv` vtpjpjeh-rfbyjpeh lfyfktm 

cathjib fhct,ekb yfdsj,ufpufvjdkbyt,t,bcf ~ptlfgb-
hekb lf ,ehqdbc ghjwtcib` lf cf,fljt,bc cfae-
'dtkpt ufvjb.jaf yfdsj,ufpofhvjvij,b lf yfdsj,-
ufpitvwdtkb mfyt,b7 [jkj rjk[tsbc pjybc vc[dbkb 
ntmnjybrehb thstekt,bc ehsbthsit[t,bc ajypt yfd-
sj,ufplfuhjdt,bc vfufkbsc jmevbc cf,flj ofhvjf-
lutyc7 cflfw okt,bc ufyvfdkj,fib xfnfht,ekb utj-
kjubehb futuvdbcf [@7%] lf cnhemnehekb ,ehqdbc 
itltufl itveifdt,ekb htrjvtylfwbt,bc cfae'dtkpt7 
!))_ okbc 1 ! qhvf  ~#__% v` cf'bt,j zf,ehqbkib 
ptlfgbhekb athflb o.t,bc rbhmdt,blfy lf ptlf,fb-

jcehb neajmdbifmdt,blfy vbqt,ek bmyf yfdsj,bc vjltyb8 zf,ehqb-
kvf7 hjvtkvfw sfyfvbvltdhekfl uf[cyf vtjs[tekb - )_ v7 gfkt-
jwty-ptlfwfhwekb rbhmdt,b - @@_ v7 fk,-ctyjvfyehb vthutkt,b lf 
rbhmdt,b - !(_ v7 fgnehb vthutkjdfyb rbhmdt,b7 ytjrjvehb rbhmdt,b 
lf ljkjvbnt,b *#_ v7 ptlfbehekb vfhbkbfyb sb[t,b7 mdbifmdt,b7 
rjyukjvthfnt,b7 rbhmdt,b lf ljkjvbnt,b @$_ v7 ptlf,fbjcehb ne- 
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6 6 6 6 ----    rfdrfcbjybc vsbehb mtlbc vtuffynbrkbyjhbevb9rfdrfcbjybc vsbehb mtlbc vtuffynbrkbyjhbevb9rfdrfcbjybc vsbehb mtlbc vtuffynbrkbyjhbevb9rfdrfcbjybc vsbehb mtlbc vtuffynbrkbyjhbevb9    
66 66 66 66 ----    rfdrfcbjrfdrfcbjrfdrfcbjrfdrfcbjybc cfv[htsb athlbc yfjzf cbcntvf5 66 ybc cfv[htsb athlbc yfjzf cbcntvf5 66 ybc cfv[htsb athlbc yfjzf cbcntvf5 66 ybc cfv[htsb athlbc yfjzf cbcntvf5 66 ----    vtcnbfvtcnbfvtcnbfvtcnbf----sbfytsbc pjyf9 66 sbfytsbc pjyf9 66 sbfytsbc pjyf9 66 sbfytsbc pjyf9 66 ----    
fkfpybc ptlyflt,b hjab9 66 fkfpybc ptlyflt,b hjab9 66 fkfpybc ptlyflt,b hjab9 66 fkfpybc ptlyflt,b hjab9 66 ----    x[fksf kfbkfibc pjyf9 66 x[fksf kfbkfibc pjyf9 66 x[fksf kfbkfibc pjyf9 66 x[fksf kfbkfibc pjyf9 66 ----    ufuhfufuhfufuhfufuhf----]fdbc pj]fdbc pj]fdbc pj]fdbc pjyf9yf9yf9yf9    
666 666 666 666 ----    cfmfhsdtkjc vsfsfietsb5 666cfmfhsdtkjc vsfsfietsb5 666cfmfhsdtkjc vsfsfietsb5 666cfmfhsdtkjc vsfsfietsb5 666!!!!    ----    rjk[tsbc pjyf9 666rjk[tsbc pjyf9 666rjk[tsbc pjyf9 666rjk[tsbc pjyf9 666!!!!

!!!!    ----    uelfesbc hjab9 666uelfesbc hjab9 666uelfesbc hjab9 666uelfesbc hjab9 666!!!!
@@@@    

----    cj[evbc fvjotdf9 666cj[evbc fvjotdf9 666cj[evbc fvjotdf9 666cj[evbc fvjotdf9 666!!!!
####    ----    jxfvxbjxfvxbjxfvxbjxfvxbhbc hjab9 666hbc hjab9 666hbc hjab9 666hbc hjab9 666!!!!

$ $ $ $ jmevbc fvjotdf jmevbc fvjotdf jmevbc fvjotdf jmevbc fvjotdf 
~cnhemnehekb rjyw[bs`9 666~cnhemnehekb rjyw[bs`9 666~cnhemnehekb rjyw[bs`9 666~cnhemnehekb rjyw[bs`9 666!!!!

%%%%    jlbibc hjab9 666jlbibc hjab9 666jlbibc hjab9 666jlbibc hjab9 666!!!!
^̂̂̂    cfv[htscfv[htscfv[htscfv[hts----cfvtuhtkjc cfvtuhtkjc cfvtuhtkjc cfvtuhtkjc 

fvjotdf9 666fvjotdf9 666fvjotdf9 666fvjotdf9 666!!!!
****    mdtvjmdtvjmdtvjmdtvj----hbjybc hjab9 666hbjybc hjab9 666hbjybc hjab9 666hbjybc hjab9 666!!!!

((((    ----    [jybc hjab9 666[jybc hjab9 666[jybc hjab9 666[jybc hjab9 666@@@@    ----    bvthtsbc bvthtsbc bvthtsbc bvthtsbc 
fptdt,bc pjyf5 666fptdt,bc pjyf5 666fptdt,bc pjyf5 666fptdt,bc pjyf5 666@@@@
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ajmdbifmdt,b lf sb[t,b - $*_ v lf mdtlf,fbjcehb dekrfyjutyehb 
mfyt,bc ptlf yfobkb - !__% v ~yf[8@`7 vlt,fhtj,c jmevbc cnhemne-
hekb rjyw[bc cfv[hts-lfcfdkts ahsfpt ~ufkbc hfbjybc c8jmevsfy`8 
jmevbc cnhemnehekb rjyw[bc xhlbkj ntmnjybreh cfpqdfhc ofhv-
jflutyc ufuhf-]fdbc cbqhvekb hqdtdf7 [jkj jxfvxbhbcf ~lfcfdkt-
sb` lf jlbibc ~fqvjcfdktsb` hjat,sfy rb lfyfktm cfafhib sfylf-
sfyj,bs uflfcdkbc ufvj7 cfpqdfhb gbhj,bsfl itb'kt,f ufnfhltc 
ptlfwfhwek-gfktjwtyeh yfktmt,ib ufvjcf[ek  aktmceh uf.jkt-
,fpt7 hjvtkbw ufygbhj,t,ekbf xdtyc vbth ufvj.jabk jlbibcf lf 
jmevbc cfdfhfelj cbqhvekb hqdtdt,bc fhct,j,bs8 fvbc ufvj7 jme-
vbc cnhemnehekb rjyw[b firfhfl fvjpblekbf vtpj,tk hjat,sfy 
itlfht,bs lf cfnfy]jc vthblbfyekb cbqhvekb hqdtdbsff ufhse-
kt,ekb8 cfv[htsb vbvfhsekt,bs tc rjyw[b dbohjdlt,f lf cojh-
lt,f c8 xtqfksfy7 cflfw vbcb ,hfmbyfhzt,b rekbcbct,ehfl tyfwdkt-
,bfy fqybiyekb hjat,bcf lf cfv[hts-cfvtuhtkjc fvjotdbc cnhem-
neht,c9 .dtkf kjrfkehb ufdhwtkt,bc yfjzb ~cf'bt,j cnhemneht,b` 
hqdtdbc cnhemneht,bc rfntujhbfc vbtresdyt,f8 

fcts ehsbthsit[t,bc pjkib ~c8 xtqfksfy` ufvj.jabkbf ths-
cf[tkf ntmybrehb rdfy'b ~yf[8#`7 hjvkbc lfcfdkts yfobkibw vlt,f-
htj,c jmevbc yfdsj,bc cf,flj ~@-$`8 fm vjvfdfkib fewbkt,tkbf 't-
,yf-'bt,bsb cfveifjt,bc xfnfht,f rjyw[bc cfv[hts-lfcfdktsb ~jlb-
ibc hjasfy` ahsbc behek yfktmt,ib7 vfuhfv v[jkjl fhct,ekb 
cf,fljc chek.jabkb fsdbct,bcf lf lfqhvfdt,bc ~%___-%%__ v-vlt`  
itvlujv8 fvfdt lhjc7 behek yfktmt,ib gthcgtmnbdt,bc ufphlbc 
vbpybs htrjvtylt,ekbf 1@ cf'bt,j zf,ehqbkbc ,ehqdfw ~%%__ v`7 
hflufy fvfdt vbvfhsekt,bs sfylfsfyj,bs bphlt,f ief lf ptlf be-
hekb fcfrbc mdbifmdt,bc cbv'kfdhtt,b ~yf[8 @`8 

se uflfd[tlfds ufuhf-]fdbc7 rjk[tsbcf lf bvthtsbc pjyt,c 
~yf[8 $ lf %` behekb ajhvfwbt,bc kbsjafwbtct,bc7 cbv'kfdhtt,bcf   



CFMFHSDTKJC YFDSJ,B CFMFHSDTKJC YFDSJ,B CFMFHSDTKJC YFDSJ,B CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ LF UFPB 1@ @___ LF UFPB 1@ @___ LF UFPB 1@ @___ 61 

 

 
 

        
        
        
        
        
        
        
        
        
        
yy yyyy yy ff ffff ff
[[ [[[[ [[
88 8888 88 @@ @@@@ @@
88 8888 88         
jj jjjj jj
mm mmmm mm ee eeee ee
vv vvvv vv bb bbbb bb
cc cccc cc
        
yy yyyy yy ff ffff ff
dd dddd dd ss ssss ss
jj jjjj jj
,, ,,,, ,, bb bbbb bb
cc cccc cc
        
cc cccc cc
ff ffff ff ,, ,,,, ,,
ff ffff ff ll llll ll
jj jjjj jj
cc cccc cc
        
uu uuuu uu
tt tttt tt jj jjjj jj
kk kkkk kk
jj jjjj jj
uu uuuu uu
bb bbbb bb ee eeee ee
hh hhhh hh
bb bbbb bb         
zz zzzz zz
hh hhhh hh
bb bbbb bb kk kkkk kk

bb bbbb bb         
~~ ~~~~ ~~ ll llll ll
88 8888 88         
dd dddd dd ff ffff ff
[[ [[[[ [[
ff ffff ff yy yyyy yy
bb bbbb bb ff ffff ff
cc cccc cc
        
vv vvvv vv bb bbbb bb
[[ [[[[ [[
tt tttt tt ll llll ll
dd dddd dd bb bbbb bb
ss ssss ss
77 7777 77         
!! !!!! !! )) )))) ))
)) )))) )) (( ((
(( ((         
oo oooo oo
88 8888 88̀̀̀̀ `̀̀̀         

!! !!!! !! 88 8888 88
        
ss ssss ss
bb bbbb bb [[ [[[[ [[
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ 88 88
88 88         
mm mmmm mm dd dddd dd
bb bbbb bb ii iiii ii
ff ffff ff mm mmmm mm
dd dddd dd tt tttt tt
,, ,,,, ,, bb bbbb bb
99 9999 99         
## #### ## 88 8888 88
        
rr rrrr rr jj jj
jj jj
yy yyyy yy uu uuuu uu
kk kkkk kk
jj jjjj jj
vv vvvv vv tt tttt tt
hh hhhh hh
ff ffff ff nn nnnn nn
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
$$ $$$$ $$ 88 88
88 88         
rr rrrr rr bb bb
bb bb hh hhhh hh
mm mmmm mm dd dddd dd
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
%% %%%% %% 88 8888 88
        
vv vvvv vv tt tttt tt
hh hhhh hh
uu uuuu uu
tt tttt tt kk kkkk kk
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
^̂̂̂̂̂̂̂88 8888 88
        
ll llll ll
jj jjjj jj
kk kkkk kk
jj jjjj jj
vv vvvv vv bb bbbb bb
nn nnnn nn
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
** **** ** 88 88
88 88         
tt tttt tt dd dddd dd
ff ffff ff gg gggg gg
jj jjjj jj
hh hhhh hh
bb bbbb bb ss ssss ss
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
(( (((( (( 88 88
88 88         
nn nnnn nn
ee eeee ee
aa aaaa aa
jj jjjj jj
-- ---- --     
    

mm mmmm mm dd dddd dd
bb bbbb bb ii iiii ii
ff ffff ff mm mmmm mm
dd dddd dd tt tttt tt
,, ,,,, ,, bb bbbb bb
99 9999 99         
)) )))) )) 88 88
88 88         
gg gggg gg jj jjjj jj
hh hhhh hh
aa aaaa aa
bb bbbb bb hh hhhh hh
bb bbbb bb nn nnnn nn
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
!! !!!! !! __ ____ __
88 8888 88         
ss ssss ss
bb bbbb bb [[ [[[[ [[
ff ffff ff -- ---- --
aa aaaa aa
bb bbbb bb mm mmmm mm
kk kkkk kk
tt tttt tt ,, ,,,, ,,
bb bbbb bb         
ll llll ll
ff ffff ff         
ff ffff ff hh hhhh hh
uu uuuu uu
bb bbbb bb kk kkkk kk
bb bbbb bb nn nnnn nn
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
!! !!!! !! !! !!!! !!
88 8888 88         
rr rrrr rr dd dd
dd dd ff ffff ff
hh hhhh hh
ww wwww ww
gg gggg gg jj jjjj jj
hh hhhh hh
aa aaaa aa
bb bbbb bb hh hhhh hh
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
!! !!!! !! @@ @@@@ @@
88 8888 88         
uu uuuu uu
hh hhhh hh
ff ffff ff yy yyyy yy
bb bbbb bb nn nnnn nn
jj jjjj jj
bb bbbb bb ll llll ll
tt tttt tt ,, ,,,, ,,
bb bbbb bb 99 9999 99
        
!! !!!! !! ## #### ##
88 8888 88         
vv vvvv vv tt tttt tt
jj jjjj jj
ss ssss ss
[[ [[[[ [[
tt tttt tt ee eeee ee
kk kkkk kk
bb bbbb bb 99 9999 99
        
!! !!!! !! $$ $$$$ $$
88 8888 88         
mm mmmm mm dd dddd dd
tt tttt tt -- ---- --
        

ll llll ll
ff ffff ff gg gggg gg
kk kkkk kk
bb bbbb bb jj jjjj jj
ww wwww ww
tt tttt tt yy yyyy yy
ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
!! !!!! !! %% %%%% %%
88 8888 88         
ii iiii ii
ee eeee ee
ff ffff ff         
ll llll ll
ff ffff ff         
pp pppp pp
tt tttt tt ll llll ll
ff ffff ff vv vvvv vv
bb bbbb bb jj jjjj jj
ww wwww ww
tt tttt tt yy yyyy yy
ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
!! !!!! !! ^̂̂̂̂̂̂̂
88 8888 88         
jj jjjj jj
kk kkkk kk
bb bbbb bb uu uuuu uu
jj jjjj jj
ww wwww ww
tt tttt tt yy yyyy yy
-- ---- -- mm mmmm mm
dd dddd dd tt tttt tt
ll llll ll
ff ffff ff vv vvvv vv
bb bbbb bb jj jjjj jj
ww wwww ww
tt tttt tt yy yyyy yy
ee eeee ee
hh hhhh hh
bb bbbb bb         
~~ ~~~~ ~~ vv vvvv vv
ff ffff ff bb bbbb bb
rr rrrr rr jj jj
jj jj
gg gggg gg ee eeee ee
hh hhhh hh
bb bbbb bb         
cc cccc cc
tt tttt tt hh hhhh hh
bb bbbb bb ff ffff ff
`̀̀̀̀̀̀̀99 9999 99         
!! !!!! !! ** **** **
88 8888 88         
gg gggg gg ff ffff ff
kk kkkk kk
tt tttt tt jj jjjj jj
ww wwww ww
tt tttt tt yy yyyy yy
-- ---- -- tt tt
tt tt jj jjjj jj
ww wwww ww
tt tttt tt yy yyyy yy
ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
!! !!!! !! (( (((( ((
88 8888 88         
pp pppp pp
tt tttt tt ll llll ll
ff ffff ff ww wwww ww
ff ffff ff hh hhhh hh
ww wwww ww
ee eeee ee
kk kkkk kk
bb bbbb bb 99 9999 99
        
!! !!!! !! )) )))) ))
88 8888 88         

ff ffff ff kk kkkk kk
,, ,,,, ,, -- ---- --
cc cccc cc
tt tttt tt yy yyyy yy
jj jjjj jj
vv vvvv vv ff ffff ff
yy yyyy yy ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ __ __
__ __ 88 8888 88
        
ff ffff ff gg gggg gg
nn nnnn nn
-- ---- -- yy yy
yy yy tt tttt tt
jj jjjj jj
rr rrrr rr jj jj
jj jj
vv vvvv vv ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ !! !!
!! !! 88 8888 88
        
pp pppp pp
tt tttt tt ll llll ll
ff ffff ff bb bbbb bb
ee eeee ee
hh hhhh hh
ee eeee ee
kk kkkk kk
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ @@ @@
@@ @@ 88 8888 88
        
,, ,,,, ,, ff ffff ff
ss ssss ss
ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ ## ##
## ## 88 8888 88
        
pp pppp pp
tt tttt tt ll llll ll
ff ffff ff ,, ,,,, ,,
ff ffff ff bb bbbb bb
jj jjjj jj
cc cccc cc
ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ $$ $$
$$ $$ 88 8888 88
        
mm mmmm mm dd dddd dd
tt tttt tt ll llll ll
ff ffff ff -- ---- --
,, ,,,, ,, ff ffff ff
bb bbbb bb jj jjjj jj
cc cccc cc
ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ %% %%
%% %% 88 8888 88
        
nn nnnn nn
jj jjjj jj
ff ffff ff hh hhhh hh
cc cccc cc
-- ---- -- ff ff
ff ff ff ffff ff
kk kkkk kk
tt tttt tt yy yyyy yy
ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ ^̂̂̂̂̂̂̂
88 8888 88         
mm mmmm mm dd dddd dd
tt tttt tt ll llll ll
ff ffff ff -- ---- --

bb bbbb bb ee eeee ee
hh hhhh hh
ee eeee ee
kk kkkk kk
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ ** **
** ** 88 8888 88
        
pp pppp pp
tt tttt tt ll llll ll
ff ffff ff gg gggg gg
ff ffff ff kk kkkk kk
tt tttt tt jj jjjj jj
pp pppp pp
jj jjjj jj
ee eeee ee
hh hhhh hh
-- ---- -- nn nn
nn nn
hh hhhh hh
bb bbbb bb bb bbbb bb
ff ffff ff cc cccc cc
ee eeee ee
kk kkkk kk
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ (( ((
(( (( 88 8888 88
        
ii iiii ii
ee eeee ee
ff ffff ff         
ll llll ll
ff ffff ff         
pp pppp pp
tt tttt tt ll llll ll
ff ffff ff gg gggg gg
ff ffff ff kk kkkk kk
tt tttt tt jj jjjj jj
pp pppp pp
jj jjjj jj
ee eeee ee
hh hhhh hh
bb bbbb bb 99 9999 99
        
@@ @@@@ @@ )) ))
)) )) 88 8888 88
        
cc cccc cc
bb bbbb bb qq qqqq qq
hh hhhh hh
vv vvvv vv ee eeee ee
kk kkkk kk
bb bbbb bb         
hh hhhh hh
qq qqqq qq
dd dddd dd tt tttt tt
dd dddd dd ff ffff ff
99 9999 99         
## #### ## __ ____ __
88 8888 88         
cc cccc cc
nn nnnn nn
hh hhhh hh
ee eeee ee
mm mmmm mm nn nnnn nn
ee eeee ee
hh hhhh hh
ee eeee ee
kk kkkk kk
bb bbbb bb         
[[ [[[[ [[
ff ffff ff pp pppp pp
bb bbbb bb 99 9999 99
        
## #### ## !! !!!! !!
88 8888 88         
uu uuuu uu
ff ffff ff ,, ,,,, ,,
ee eeee ee
hh hhhh hh
qq qqqq qq
ee eeee ee
kk kkkk kk
bb bbbb bb         

zz zzzz zz
ff ffff ff ,, ,,,, ,,
ee eeee ee
hh hhhh hh
qq qqqq qq
bb bbbb bb kk kkkk kk
bb bbbb bb 99 9999 99
        
## #### ## @@ @@@@ @@
88 8888 88         
cc cccc cc
ff ffff ff gg gggg gg
hh hhhh hh
jj jjjj jj
tt tttt tt mm mmmm mm
nn nnnn nn
jj jjjj jj
        
zz zzzz zz
ff ffff ff ,, ,,,, ,,
ee eeee ee
hh hhhh hh
qq qqqq qq
bb bbbb bb kk kkkk kk
bb bbbb bb 99 9999 99
        
## #### ## ## #### ##
88 8888 88         
zz zzzz zz
ff ffff ff ,, ,,,, ,,
ee eeee ee
hh hhhh hh
qq qqqq qq
bb bbbb bb kk kkkk kk
bb bbbb bb cc cccc cc
        
yy yyyy yy jj jjjj jj
vv vvvv vv tt tttt tt
hh hhhh hh
bb bbbb bb         
ll llll ll
ff ffff ff         
aa aaaa aa
ff ffff ff mm mmmm mm
nn nnnn nn
bb bbbb bb ee eeee ee
hh hhhh hh
bb bbbb bb         
cc cccc cc
bb bbbb bb qq qqqq qq
hh hhhh hh
vv vvvv vv tt tttt tt
        
vv vvvv vv -- ---- --
bb bbbb bb ss ssss ss
99 9999 99         
## #### ## $$ $$$$ $$
88 8888 88         
yy yyyy yy ff ffff ff
dd dddd dd ss ssss ss
jj jjjj jj
,, ,,,, ,, bb bbbb bb
cc cccc cc
        
,, ,,,, ,, ee eeee ee
ll llll ll
jj jjjj jj
,, ,,,, ,, bb bbbb bb
99 9999 99         
## #### ## %% %%%% %%
88 8888 88         
yy yyyy yy ff ffff ff
dd dddd dd ss ssss ss
jj jjjj jj
,, ,,,, ,, bb bbbb bb
cc cccc cc
        
vv vvvv vv jj jjjj jj
-- ---- --

cc cccc cc
ff ffff ff kk kkkk kk
jj jjjj jj
ll llll ll
yy yyyy yy tt tttt tt
kk kkkk kk
bb bbbb bb         
~~ ~~~~ ~~ cc cccc cc
ff ffff ff dd dddd dd
ff ffff ff hh hhhh hh
ff ffff ff ee eeee ee
ll llll ll
jj jjjj jj
`̀̀̀̀̀̀̀        
,, ,,,, ,, ee eeee ee
ll llll ll
jj jjjj jj
,, ,,,, ,, bb bbbb bb
8 



62    CFMFHSDTKJC YFDSJ,BCFMFHSDTKJC YFDSJ,BCFMFHSDTKJC YFDSJ,BCFMFHSDTKJC YFDSJ,B    LF UFPB 1@ @___LF UFPB 1@ @___LF UFPB 1@ @___LF UFPB 1@ @___ 

        
yyyyyyyyffffffff[[[[[[[[88888888        ########88888888        xxxxxxxxttttttttqqqqqqqqffffffffkkkkkkkkbbbbbbbbcccccccc        nnnnnnnnttttttttmmmmmmmmnnnnnnnnjjjjjjjjjjjjjjjjyyyyyyyybbbbbbbbrrrrrrrreeeeeeeehhhhhhhhbbbbbbbb        rrrrrrrrddddddddffffffffyyyyyyyy''''''''bbbbbbbbcccccccc        uuuuuuuuttttttttjjjjjjjjkkkkkkkkjjjjjjjjuuuuuuuubbbbbbbbeeeeeeeehhhhhhhhbbbbbbbb        hhhhhhhheeeeeeeerrrrrrrrffffffff        jjjjjjjjmmmmmmmmeeeeeeeevvvvvvvvbbbbbbbbccccccccffffffff        ~~~~~~~~!!!!!!!! `̀̀̀̀̀̀̀        llllllllffffffff        ccccccccffffffffvvvvvvvv[[[[[[[[hhhhhhhhttttttttssssssss--------

ccccccccffffffffvvvvvvvvttttttttuuuuuuuuhhhhhhhhttttttttkkkkkkkkjjjjjjjjcccccccc        ~~~~~~~~666666666666666666666666 `̀̀̀̀̀̀̀        ffffffffvvvvvvvvjjjjjjjjoooooooottttttttddddddddtttttttt,,,,,,,,bbbbbbbbcccccccc77777777        jjjjjjjjllllllllbbbbbbbbiiiiiiiibbbbbbbbccccccccffffffff        ~~~~~~~~6666666666666666 `̀̀̀̀̀̀̀        llllllllffffffff        jjjjjjjjxxxxxxxxffffffffvvvvvvvvxxxxxxxxbbbbbbbbhhhhhhhhbbbbbbbbcccccccc        ~~~~~~~~66666666||||||||`̀̀̀̀̀̀̀        hhhhhhhhjjjjjjjjaaaaaaaatttttttt,,,,,,,,bbbbbbbbcccccccc        
eeeeeeeehhhhhhhhssssssssbbbbbbbbtttttttthhhhhhhhssssssssiiiiiiiitttttttthhhhhhhhoooooooo>>>>>>>>vvvvvvvvbbbbbbbbcccccccc        ppppppppjjjjjjjjkkkkkkkkiiiiiiiibbbbbbbb        ~~~~~~~~llllllll88888888        ddddddddffffffff[[[[[[[[ffffffffyyyyyyyybbbbbbbbffffffff77777777        !!!!!!!!))))))))################77777777        @@@@@@@@________________________`̀̀̀̀̀̀̀88888888        

 
 



CFMFHSDTKJC YFDSJ,B CFMFHSDTKJC YFDSJ,B CFMFHSDTKJC YFDSJ,B CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ LF UFPB 1@ @___ LF UFPB 1@ @___ LF UFPB 1@ @___ 63 
 

yyyyyyyyffffffff[[[[[[[[88888888        $$$$$$$$88888888        ccccccccffffffffmmmmmmmmffffffffhhhhhhhhssssssssddddddddttttttttkkkkkkkkjjjjjjjjcccccccc        vvvvvvvvssssssssffffffffssssssssffffffffiiiiiiiieeeeeeeettttttttssssssssbbbbbbbbcccccccc        llllllllffffffffccccccccffffffffddddddddkkkkkkkkttttttttssssssssbbbbbbbb        
llllllllffffffff''''''''bbbbbbbbhhhhhhhhddddddddbbbbbbbbcccccccc        ~~~~~~~~rrrrrrrrjjjjjjjjkkkkkkkk[[[[[[[[ttttttttssssssssbbbbbbbbcccccccc`̀̀̀̀̀̀̀        ppppppppjjjjjjjjyyyyyyyybbbbbbbbcccccccc        ccccccccfffffffftttttttthhhhhhhhssssssssjjjjjjjj        kkkkkkkkbbbbbbbbssssssssjjjjjjjj--------

kkkkkkkkjjjjjjjjuuuuuuuubbbbbbbbeeeeeeeehhhhhhhh--------ccccccccnnnnnnnnhhhhhhhhffffffffnnnnnnnnbbbbbbbbuuuuuuuuhhhhhhhhffffffffaaaaaaaabbbbbbbbeeeeeeeekkkkkkkkbbbbbbbb        ccccccccmmmmmmmmttttttttvvvvvvvvffffffff 

yyyyyyyyffffffff[[[[[[[[88888888        %%%%%%%%88888888        ccccccccffffffffmmmmmmmmffffffffhhhhhhhhssssssssddddddddttttttttkkkkkkkkjjjjjjjjcccccccc        ,,,,,,,,ttttttttkkkkkkkknnnnnnnnbbbbbbbbcccccccc        bbbbbbbbvvvvvvvvtttttttthhhhhhhhttttttttssssssssbbbbbbbbcccccccc        ~~~~~~~~wwwwwwwwttttttttyyyyyyyynnnnnnnnhhhhhhhhffffffff--------
kkkkkkkkeeeeeeeehhhhhhhhbbbbbbbb`̀̀̀̀̀̀̀        ffffffffppppppppttttttttddddddddtttttttt,,,,,,,,bbbbbbbbcccccccc        ppppppppjjjjjjjjyyyyyyyybbbbbbbbcccccccc        ccccccccfffffffftttttttthhhhhhhhssssssssjjjjjjjj        kkkkkkkkbbbbbbbbssssssssjjjjjjjjkkkkkkkkjjjjjjjjuuuuuuuubbbbbbbbeeeeeeeehhhhhhhh--------
ccccccccnnnnnnnnhhhhhhhhffffffffnnnnnnnnbbbbbbbbuuuuuuuuhhhhhhhhffffffffaaaaaaaabbbbbbbbeeeeeeeekkkkkkkkbbbbbbbb        zzzzzzzzhhhhhhhhbbbbbbbbkkkkkkkkbbbbbbbb        ~~~~~~~~llllllll88888888        ddddddddffffffff[[[[[[[[ffffffffyyyyyyyybbbbbbbbffffffff77777777        !!!!!!!!))))))))))))))))((((((((`̀̀̀̀̀̀̀ 

 



64    CFMFHSDTKJC YFDSJ,BCFMFHSDTKJC YFDSJ,BCFMFHSDTKJC YFDSJ,BCFMFHSDTKJC YFDSJ,B    LF UFPB 1@ @___LF UFPB 1@ @___LF UFPB 1@ @___LF UFPB 1@ @___ 

yyyyyyyyffffffff[[[[[[[[88888888        ^̂̂̂̂̂̂̂88888888        jjjjjjjjmmmmmmmmeeeeeeeevvvvvvvvbbbbbbbbcccccccc        ffffffffvvvvvvvvjjjjjjjjoooooooottttttttddddddddbbbbbbbbccccccccffffffff        llllllllffffffff        vvvvvvvvbbbbbbbbvvvvvvvvlllllllltttttttt,,,,,,,,ffffffffhhhhhhhhtttttttt        nnnnnnnntttttttthhhhhhhhbbbbbbbbnnnnnnnnjjjjjjjjhhhhhhhhbbbbbbbbbbbbbbbbcccccccc        hhhhhhhhjjjjjjjjaaaaaaaatttttttt,,,,,,,,bbbbbbbbcccccccc        ggggggggffffffffkkkkkkkkttttttttjjjjjjjjnnnnnnnnttttttttmmmmmmmmnnnnnnnnjjjjjjjjyyyyyyyybbbbbbbbrrrrrrrreeeeeeeehhhhhhhhbbbbbbbb        
uuuuuuuuffffffffyyyyyyyyddddddddbbbbbbbbssssssssffffffffhhhhhhhhtttttttt,,,,,,,,bbbbbbbbcccccccc        ccccccccmmmmmmmmttttttttvvvvvvvvffffffff        

yf[ibho.fk,flt,bc utytpbcbc7 vbuhfwbekb ~gbhdtkflb lf vtjhtekb` uptyf[ibho.fk,flt,bc utytpbcbc7 vbuhfwbekb ~gbhdtkflb lf vtjhtekb` uptyf[ibho.fk,flt,bc utytpbcbc7 vbuhfwbekb ~gbhdtkflb lf vtjhtekb` uptyf[ibho.fk,flt,bc utytpbcbc7 vbuhfwbekb ~gbhdtkflb lf vtjhtekb` upt----
,bcf lf yfdsj,bcf lf ufpbc ,elj,t,bc ajhvbht,bc xdtyt,bs ~l8 df[fybf7 !)))`8,bcf lf yfdsj,bcf lf ufpbc ,elj,t,bc ajhvbht,bc xdtyt,bs ~l8 df[fybf7 !)))`8,bcf lf yfdsj,bcf lf ufpbc ,elj,t,bc ajhvbht,bc xdtyt,bs ~l8 df[fybf7 !)))`8,bcf lf yfdsj,bcf lf ufpbc ,elj,t,bc ajhvbht,bc xdtyt,bs ~l8 df[fybf7 !)))`8    

udbfynhbfcekb 
~behbekbcobyf` 

udbfy,fsehb 
~udbfybehekbcobyf` 

udbfytjwtyehb 
~jkbujwtyehbcobyf` 

udbfyvbjwtyehb 
~gkbjwtyehbcobyf` 

udbfyvtjs[tekb 
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lf yfdsj,ufpitvwdtkj,bc ufyfobkt,bc rfyjypjvbtht,fc7 vfiby itb'-
kt,f lfdfcrdyfs7 hjv yfdsj,ufpofhvjvij,b mfyt,bcflvb of.tyt,ek 
vjs[jdyt,c egbhdtktcfl frvf.jabkt,c mdtlfbehekb ~/tnfy;eh-gkby-
c,f[ehb cfhsekt,b` sb[bfyb yfktmt,b7 hjvtksf cbv'kfdht cfv[ht-
sblfy xhlbkjtsbcfrty bphlt,f itcf,fvbcfl !___ v-lfy @___ v-vlt8 

rjk[tsbcf lf bvthtsbc pjyt,bc afhukt,ib  yfktmlfuhjdt,fv 
flhtbehek lhjib ufybwflf uhflb lf'bhdf ~#7%-$ rv` lfyfjzt,bc 

udbfy,fsehb afpbc 'kbth ufvjdkbyt,fvlt8 vfhsfkbf7 fqybiyek nt-
hbnjhbfc cfo.bcb vjhajcnhemnehekb bthcf[t behekbc obyfrhbc-
nfkehb aeylfvtynbc xfvj.fkb,t,bc ghjwtcib vbtwf lf udbfyffkt-
yehib jlyfd ufhseklf7 vfuhfv ntmnjybrehb thstekt,bc  gbhdtkb 
itcfvxytdb xfcf[df cojhtl lfyfjzt,bc udbfy,fsehvf afpfv ufyfgbhj,f 
~yf[8 ^8`8 
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flhtwfhwekb gthbjlbc ,jkjc mdtlfbehek yfktmt,ib ofhvj-
ij,bkvf yf[ibho.fk,flt,vf yfdsj,ltlfmfyt,ib ltcnhemwbekb [fpbs 
lfbo.j gbhdtkflb vbuhfwbf7 [jkj udbfywfhwek - flhtgfktjwtye-
hbc ufyvfdkj,fib - vhfdk]thflb cfat[ehbct,hbdb vbuhfwbf lf cf-
,jkjj frevekfwbf ptlfbehekb fcfrbc rbhmdt,cf lf ljkjvbnt,ib8 
vjcfkjlytkbf7 hjv /blhjlbyfvbrehfl lf[ehek gbhj,t,ib jmevbc 
cf,fljc vjcfpqdht hfbjyt,ib vj[lf yfdsj,bcf lf ufpbc c[dflfc[df 
nbgbc ,elj,t,bc ajhvbht,f7 hfptlfw vtn.dtkt,c rjk[tsbcf lf 
bvthtsbc pjyt,bc afhukt,ib vhfdfkhbw[jdfyb ptlfgbhekb ufvj-
cfdkt,b7 ufvjdkbyt,t,b lf vjltyb ,ehqdbc ghjwtcib ~yf[8 $ lf %`8 

mdtlfbehekb fcfrbc sb[bfyb yfktmt,bc ufhlf7 yfdsj,ofhvjvij, 
mfyt,fl itb'kt,f xfbsdfkjc5 ,fsehb sb[bfyb7 ptlfbehekb7 fk,-ct-
yjvfyehb lf gfktjwty-tjwtyehb sb[bfy-vthutkjdfyb7 jkbujwty-mdt-
lfvbjwtyehb lf mdtlfcfhvfnekb sb[bfyb yfktmt,b7 [jkj ,fbjcehb 
dekrfyjuty-nehbutyekb7 ptlfwfhwekb rfh,jyfnekb7 jkbujwty-mdt- 
lfvbjwtyehb7 iefvbjwtyehb lf mdtlfgkbjwtyehb nthbutyekb yfkt-
mt,b ofhvjflutyc yfdsj,ufpitvwdtk o.t,t,c ~rjvgktmct,bc vb[tldbs`8 

ufwbkt,bs fqvjcfdktsbs7 s,bkbcbcgbhf yfdsj,ufpbfy hfbjyib7 
cflfw gfktjwty-ytjutyehb fcfrbc yfktmt,sfy lfrfdibht,ekbf wyj,b-
kb yfdsj,bc cf,fljt,b7 yfjzf pjyt,bcf lf vsfsfietsbc sfyfvtlhjdt 
ntmnjybrehb thstekt,bc it[t,bc afhukt,ib sfdvj.hbkbf5 lfc8 st-
ktsbc7 sf,jhbc7 kbcbc7 vfvflfdbsbc7 yfnf[nfhbc7 dfhrtsbkbc7 yjhbj-
vfhn.jabc7 cfw[tybcbc7 lblb-kbkjc7 cfvujhbc7 cfvujhbc cfv[h8 sf-
qbc7 ybyjovbylbc7 gfnfh'tekbc7 vfyfdbc7 rfrf,tsbc7 hecsfdbc lf lfc8 
hecsfdbc cnhemneht,b8 fm yfdsj,bcf lf ufpbc ,elj,t,b lfrfdibht-  

,ekbf ieftjwtyeh8 jkbujwtyeh7 mdtlf lf iefvbjwtyeh yfktmt,sfy7 
hjvtksf yfdsj,ufpitvwdtkj,f7 ufhlf cfresfhb vrdt,fdb fhtt,bcf7 
itb'kt,f ufyfgbhj,t,ekb b.jc vtpjpjeh-rfbyjpjehb fcfrbc lfyfktm 
cfafhib yf[ibho.fk,flt,bc vbuhfwbbc ]fvehb tatmnt,bs8 ptvjs fq-
ybiyek nthbnjhbfpt yfdsj,ltlfmfyt,c itbwfdc mdtlfbehekb7 fk,-
ctyjvfyehb7 gfktjwty-mdtlftjwtyehb sb[bfyb yfktmt,b7 [jkj ief lf  

gbhj,bsb ybiyt,b 

bpj[fpt,b ief tjwtyehb 
yfktmt,bc cf,ehfdpt 
ntmnjybrehb hqdtdf 

ghjlemnbekb zt,b 

yfdsj,bcf lf!!o.kbc 
cfo.bcb!!!!

yfdsj,b 

ufpb 

yyyyyyyyffffffff[[[[[[[[88888888        ********88888888        ssssssss,,,,,,,,bbbbbbbbkkkkkkkkbbbbbbbbccccccccbbbbbbbbccccccccggggggggbbbbbbbbhhhhhhhhffffffff        hhhhhhhhffffffffbbbbbbbbjjjjjjjjyyyyyyyybbbbbbbbcccccccc        yyyyyyyyffffffffddddddddssssssssjjjjjjjj,,,,,,,,bbbbbbbbcccccccc        ccccccccffffffff,,,,,,,,fffffffflllllllljjjjjjjjtttttttt,,,,,,,,bbbbbbbbcccccccc        vvvvvvvvbbbbbbbbvvvvvvvvjjjjjjjj[[[[[[[[bbbbbbbbkkkkkkkkddddddddbbbbbbbbssssssssbbbbbbbb        ccccccccmmmmmmmmttttttttvvvvvvvvffffffff 
 

fhfghjlemnbekb zt,b 
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ptlfbehekb7 ytjrjvehb7 ptlfwfhwekb7 ieftjwtyehb lf vbjwtyehb 
yfktmt,b - yfdsj,ufpitvwdtk mfyt,c8 fmdt eylf ufdbsdfkbcobyjs bc-
bw7 hjv .dtkf yjhvfkeh-pqdbehb lfyfktmb mfyt,b vtnyfrkt,fl it-
b'kt,f b.jc yfdsj,ufpofhvjvij,bw8 yfdsj,bcf lf ufpbc cf,fljt,bc 
ajhvbht,f-ieftjwtyeh7 jkbujwtyeh7 mdtlf iefvbjwtyeh yfktmt,ib 
itcf,fvbcfl vj[lf udbfyvbjwtyeh lf udbfygkbjwtyeh lhjib8 

ntmnjybrehb ghjwtct,bc ufsdfkbcobyt,bs7 yfdsj,ufpitvwdtkb 
mfyt,bc kbsjafwbtct,bcf lf cbv'kfdhtt,bc ufyfobkt,bc rfyjypjvbt-
ht,blfy ufvjvlbyfht7 xdtyc vjwtvek yfdsj,ufplfuhjdt,bc lfhfbjyt-
,bc cmtvbc vb[tldbs mfhskbc7 ufht rf[tsbc7 vsbfyb rf[tsbc pjyt,b 
lf shbfktsbc fvjotdbc fqvjcfdktsb yfobkb vbtresdyt,f cfv[hts-
rfcgbbc yfdsj,ufpbfy ghjdbywbfc7 [jkj rjk[tsbc pjyf7 uehbbc vsb-
cobyf hjab lf fzfhf-bvthtsbc fvjotdf - fqvjcfdkts ifdb pqdbc 
yfdsj,ufpbfy jkmc7 hjvtkbw ufyv[jkjt,ekbf wtynhfkehb cfmfh-
sdtkjc ce,ufytlehb fptdt,bs ~kjmbc7 [hfvbc7 lf'bhekb shbfktsbc 
lf 'bhekbc idthbkt,b`8 fmtlfy ufvjvlbyfht7 bvthtsbc pjybc ifjhbc 
hjabs uf.jabkb jrhb,f-fc[bc lf ve[ehf-cfx[thbc fvjotdt,b itcf-
,fvbcfl vbtresdyt,f fqv8 ifdb pqdbc jkmc lf cfv[hts-rfcgbbc ghj-
dbywbfc8 fvfdt cmtvbc vb[tldbs7 ifdb pqdbc yfdsj,ufpitvwdtkj,bc 
jkmib ufvjb.jaf5 uelfesbc7 jxfvxbhbc7 jmevb-jlbibc7 ajsb-zfkflb-
lbc7 uehbbc7 fzfhf-bvthtsbc lf jrhb,bc yfdsj,ufpbfyb pjyt,b7 [jkj 
cfv[hts-rfcgbbc ghjdbywbfib vsbfyb rf[tsbc7 ufht rf[tsbc7 s,bkbcbc-
gbhf7 mfhskbc7 cfx[tht-[htbsbc lf ,jkybcb-ufhlf,ybc yfdsj,ufpbfyb 
pjyt,b ~yf[8 !_`8 

ufcfsdfkbcobyt,tkbf fuhtsdt rfdrfcbjybc cfv[htsb athlbc 
ufuhf-]fdbc pjybc fvjotdbc behekb ajhvfwbbc yfdsj,ufpitvwdtkj-
,fw8 tc sdfkcfphbcb ufvjvlbyfhtj,c cfv[htsb athlbc yfjzf pjyt-
,ib fhct,ekb ptlfgbhekb yfdsj,ufpufvjdkbyt,t,bc cbe[dbs7 [jkj 
xdtyc vbth vjwtvekb cmtvt,b vjvfdfkib vtwybthekb rdktdt,bc 
cfae'dtkpt eahj ltnfkeh lf[dtofc bs[jdc8  

        
        
        
        

kkkkkkkkbbbbbbbbnnnnnnnntttttttthhhhhhhhffffffffnnnnnnnneeeeeeeehhhhhhhhffffffff        
        

1. Flfvbz I8F8  Ntrnjybrf b utjkjubxtcrfz bcnjhbz F,[fpbb 
$$FY UCCH7 Utjk8by-n7 Nhels7 Yjdfz cthbz7 dsg8 547 N,b-
kbcb5 Vtwybtht,f7 !)**8 

2. Df[fybz L8T8 R utjkjubxtcrjq bcnjhbb ajhvbhjdfybz Jrev-
crjuj gjlyznbz8 $$Nhels Uhep8 Gjkbnt[8 bycnbnenf 1! ~@_@`8 
N,bkbcb7 !)*(8   

3. Df[fybz L8T8 Cnhernehyj-ntrnjybxtcrfz [fhfrnthbcnbrf 

Jrevcrjuj gjlyznbz b cvt;ys[ hfqjyjd F,[fpbb b Vtuhtkbb8 
$$Rfylblfncrfz lbcc8 7 N,bkbcb7 !)(@8 

4. Df[fybz T8R7 Vutkflpt P8D87 Df[fybz L8T8 J, eckjdbb htubj-
yfkmyjuj pfktufybz jcyjdys[ gjlhfpltktybq .hcrjuj rjv-
gktrcf Uhepbycrjq uks,s b cvt;ys[ pjy8 22Nhels  UGB 1 !! 
(281)7 N,bkbcb7 !)($8 
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5. df[fybf t87 gfgfdf l8 vfwjw[kt,tkb iflhtdfyb ~cfmfhsdtkjc 
yfdsj,bcf lf ufpbc vhtodtkj,bc ufydbsfht,bc bcnjhbf`8 s,b-
kbcb5 cfmfhsdtkj7 !))^8 

6. Ufvrhtkblpt B.G. Vt[fybpv ajhvbhjdfybz cnherneh b ytrj-
njhst j,obt djghjcs ntrnjutytpf. //Nh. Utjk. by-nf FY UCCH, 
yjd. cth., dsg 52, bpl. N,bkbcb5 Vtwybtht,f7 !)*^8 

7. Ufvrhtkblpt B.G. Ntrnjybxtcrjt cnhjtybt b fkmgbqcrfz utj-
lbyfvbrf Rfdrfpf. D ry. 4Ntrnjybrf b vtnfkkjutybz Rfdrfpf4. 
//Nh. Utjk. by-nf, yjd. cthbz, dsg. 86, N,bkbcb5 Vtwybtht,f^ 
!)(@8 

8. Utjkjubz ytanb b ufpf ~ ". F. <frbhjd`7 V&#Ytlhf7 !))_8 
9. sjaxbidbkb v8 cfmfhdtkjc mdtlfbehekb lf ffktyehb yfkt-

mt,bc cnhfnbuhfabf8 22cflbcthnfwbj vfwyt utjk8 vtwy8 ljm-
njhbc [fhbc[bc vjcfgjdt,kfl8 s,bkbcb7 !))#8 

10. Neujktcjd L.F., Ujhirjd F.C. Ntrnjybrf vtpjpjqcrjq jnkj-
;tybq Xthyjvjhcrjq dgflbys. V85 Ytlhf8 !)(%8 

11. Ujh.xbt bcrjgftvst. $$Nhels vt;leyfhjlyjuj utjkjubxtcrjuj 
rjyuhtccf ~\\| ctccbz` FY yfer CCCH7 V&# Yferf7 !)*^8 

12. pbhfmf't v8 fqvjcfdkts ifdb pqdbc yfdsj,ufpbfyb fepbc 
utjkjubehb lf[fcbfst,f lf yfdsj,ufpbfyj,bc gthcgtmnbdt,b8 
4cfmyfdsj,bc4 ajylt,b7 !)(^8 

13. vutkf't p8 cfmfhsdtkjc ,tknbc behekb yfktmt,bc kbsjc-
nhfnbuhfabekb [fcbfsb lf yfdsj,ufpbfyj,bc gthcgtmnbdt,b8 
22cfm8 ntm8 eybdtncbntnbc ihjvt,b7 1# ~$!$`7 s,bkbcb7 !))*8 

14. Vt[nbtd I. A. Ghjwtccs ajhvbhjdfybz b ghtj,hfpjdfybz 
cjcnfdf ytanb b ufpf d ghbhjlt. FY Fp. CCH7 <fre7 KV, 1985. 

15. Jcfljxyst ,fcctqys b b[ ytantufpjyjcyjcnm. //I| Dctcj.pysq 
ctvbyfh7 VUE. Ntpbcs ljrkfljd, V&^ !)(!8 

16. Ghj,ktvs ytantufpjyjcyjcnb Rfdrfpf. //FY. CCCH. C,jhybr 
yfexys[ nheljd. V&#Yferf7 !)((8 

17. Ghj,ktvs utjlbyfvbrb Rfdrfpf8 22C,jhybr yfexys[ nheljd 
CCCH. V.: Yferf7 1982. 

18. Ghj,ktvs utjkjubb Fl;fhj-Nhbfktnbb. //FY. UCCH. Nhels. 
Yjdfz cthbz, dsg. 44. N,bkbcb# Vtwybtht,f, 1974. 

19. Ndfkndflpt U. B. b lh.  Uke,byyjt utjkjubxtcrjt cnhjtybt 
Vt;ujhyjq ltghtccbb Djcnjxyjq Uhepbb gj ctqcvbxtcrbv 

lfyysv. FY. UCCH, Utjk. bycnbnen, N,bkbcb# Vtwybtht,f, 1973. 
20. mfhskbc ltghtcbbc utjkjubbc cfrbs[t,b7 cfmfhsdtkjc vtw-

ybth8 frfltvbf7 cfm8 utjkju8 cfpjufljt,f8 22ihjvfsf rht,ekb7 
s,bkbcb5 vtwybtht,f7 !)*_8 
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efr %%!8@$5%%)~$*)8@@` 
h8 pbhfmf't7 v8 ,f[bf7 u8 vf[fhf't7 y8 [eylf't 

 
VVSSBBFFYYBB  RRFF[[TTSSBBCC  UUTTJJKKJJUUBBEEHHBB  FFUUTT,,EEKKTT,,FF  

YYFFDDSSJJ,,UUFFPPLLFFUUHHJJDDTT,,TT,,BBCC  ''TT,,YYFF--''BBTT,,BBCC  SSDDFFKKCCFFPPHHBBCCBBSS  
  

ooffhhlluuttyybbkkbbff  ccffmm88  vvttwwyy88  ffrrffllttvvbbbbcc  oottddhh--rrjjhhttccggjjyyllttyynn  uu88  iittyyuuttkkbbffcc  vvbbtthh  
 
vsbfyb rf[tsb jhb lblb utjntmnj-

ybrehb thstekbc cfpqdfhpt cfmfhsdt-
kjc ,tkncf lf lblb rfdrfcbjybc cfv[-
hts athlbc yfjzf cbcntvfc ijhbc vlt-
,fhtj,c lf ntmnjybrehfl vtcnbf-sbfytsbc 
yfjzf pjybc fqvjcfdkts lf'bhdfc vbt-
resdyt,f8 nthbnjhbbc afhukt,ib ptlfgb-
hpt 'bhbsflfl wfhwekb lf gfktjutye-
hb fcfrbc akbiehb yfktmt,bf ufibidkt-
,ekb7 hjvtksf ]fvehb cbv'kfdht $___ 
v-bf8 cbqhvek fut,ekt,fib rb eahj 

'dtkb ^___-^%__ v cbv'kfdhbc vtpjpjehb fcfrbc ~mdtlf7 ief7 ptlf 
behf lf mdtlf wfhwb` ofhvjyfmvyt,b qt,e-
kj,c vjyfobktj,fc8 

ntmnjybrehb sdfkcfphbcbs7 vsbfyb 
rf[tsb hsekb fut,ekt,bcff lf ifhbf;t,bc 
afhsj ufdhwtkt,bc pjyfc ofhvjflutyc8 
utjkjubehfl bub rfhufl fhbc itcofdkb-
kb lf .dtkf vrdktdfhb7 dbcfw fm eveif-
dbf7 vbc afhukt,ib ufvj/.jac fkjmnjyeh7 
fdnjmnjyeh pjyt,c lf fkfpybc ptlyflt, 
ltghtcbfc [1]8 

pp  tt  ll  ff  --  ff  kk  jj  mm  nn  jj  yy  ee--    
hh  bb    pp  jj  yy  ff 'bhbsflfl fut,ekbf wfhwekb lf gfktjutyehb 
fcfrbc akbiehb yfktmt,bcfufy7 hjvkt,bw 'kbth lbckjwbht,ekbf lf 
xhlbkjtsblfy cfv[htsbcfrty lbl vfy'bkptf uflfflubkt,ekb8 fv yf-
ktmt,ib rjyukjvthfnt,bc fhct,j,f cfae'dtkc b'ktdf dbdfhfeljs7 
hjv fv ntmnjybrehb cfafhbc mdti fhct,j,c rf[tsbc 'dtkb fvjotdf7 
hjvtkbw ajhvbht,ekb b.j ,fsehb jhjafpbc lhjc8 vc[dbkvfhwdkj-
dfyb vfcfkbc fyfkbpb udbxdtyt,c7 hjv tc fvjotdf 'bhbsflfl ,fbjcehb 
fcfrbc dekrfyjutyehb ofhvjyfmvyt,bcfufy lf ptlfbehekb fcfrbc hbaj-
utyekb rbhmdt,bcfufy fhbc fut,ekb7 itcf'kt,tkbf7 pju flubkfc 
behfvltkb rhbcnfkehb mfyt,bw ibidklt,jlf8 

mm  dd  tt  ll  ff    ff  dd  nn  jj  mm  nn  jj  yy  ee  hh  bb    pp  jj  yy  ff  we-
lfl fhbc itcofdkbkb7 sevwf itbvxytdf ntmnjybrehb lf'f,ekj,bc 
itcecnt,f8 bub e'hfdbf lf behekb lf mdtlfwfhwekb yfktmt,bsff 
fut,ekb8 fhw thsb zf,ehqbkb7 hjvtksf hbw[db vsbfy rf[tsib !%_-pt 
vtnbf7 fh ufcekf ptlf fkjmnjyehb pjyblfy8 fdnjmnjyehb pjyf 
vjbwfdc wyj,bk 4rf[tsbc fvjotdfc47 hjvtkbw yfdsj,bcf lf ufpbc gth-
cgtmnbekj,bc sdfkcfphbcbs7 efqhtcfl vybidytkjdfybf8 

 
 
vvttkkbbnnjjyy  ,,ff[[bbff  
33rrff[[ttssbbcc  yyffddssjj--
,,bbcc44  uuttyy88  llbbhhttmm--

nnjjhhbb  

 
 

yyffyyff  [[eeyyllff''tt  
aabbpp88  vvffss88  vvttwwyy88  
rrffyyll88  lljjww88  rrffss--
ttllhhbbcc  uuffvvuutt  

 
 

hhjjkkffyyll  ppbbhhffmmff''tt  
uuttjjkk88  vvbbyy88  vvttwwyy88  

rrffyyllbbllffnnbb  

 
  

uubbjjhhuubb  vvff[[ffhhff''tt  
33ccffmmyyffddssjj,,bbcc44  uuttyy88  

llbbhhttmmnnjjhhbb  
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ff  kk  ff  pp  yy  bb  cc    pp  tt  ll  ff  yy  ff  ll  tt  ,,  bb    ll  tt  gg  hh  tt--  
cc  bb  ff  vlt,fhtj,c vsbfyb rf[tsbc xhlbkj-fqvjcfdkts yfobkib lf 
fut,ekbf ptlfgkbjwtyehb ~fqxfubk-faithjyb` !%__-@___v cbv'kfdhbc 
rjynbytynehb yfktmt,bs ~sb[t,b7 mdbifmdt,b7 rjyukjvthfnt,b`7 hjvkt,bw 
cnhfnbuhfabekb lf res[ehb esfy[vjt,bs ptvjlfy fltdc ptlf lf 
mdtlf wfhwekb fcfrbc c[dflfc[df /jhbpjynt,c8  

vsbfyb rf[tsbc nthbnjhbf vlblfhbf ptlfgbhekb yfdsj,ufvj-
dkbytyt,bs8 sbsmvbc .dtkf zf,ehqbkib7 hjvkt,bw c[dflfc[df cf'bt,j 
vjtlfypt bmyf uf,ehqekb ~bklj.fyb-dt't,b7 iefujhf7 ,frfyf7 s[bkb-
c[tdb lf a[jdtkb`7 wyj,bkbf yfdsjufpufvjdkbyt,t,b8 ufycfresht,bs 
cfbynthtcjf bb  kk  ll  jj  ..  ff  yy  bb  --  dd  tt  ''  tt  ,,  bb  cc  cf'bt,j vj-
tlfyb7 cflfw !)^@-*# okt,ib utjkjubehvf cf'bt,j rfynjhfv $) 
cnhemnehekb zf,ehqbkb uf,ehqf8 yfdsj,ufvjdkbyt,t,b itbvxytdf !! 
zf,ehqbkib7 hjvkt,blfyfw 1$# b'ktjlf @-@7%n-c lqt-qfvtib9 1!% -
*n-c lqt-qfvtib lf 1#! - #n-c lqt-qfvtib [2]. 

!))! okbc utjkjubehvf cf'bt,j rfynjhfv jhb 1! lf 1# cf'b-
t,j zf,ehqbkb uf,ehqf7 sbsjtekblfy vbbqtc @-@7% n yfdsj,b8 bklj-
.fyb-dt't,bc cf'bt,j vjtlfypt yfdsj,b fgnehb fcfrbc ufvrdhbdt,ek lf 
yfghfkjdfy rbhmdt,sfy lf vthutkt,sfy fhbc lfrfdibht,ekb7 kjrfke-
hb cf[ehfdbc hjkc rb fvfdt fcfrbc sb[bfy-vthutkjdfyb mfyt,b fche-
kt,c8 

ii  ee  ff  uu  jj  hh  bb  cc cf'bt,j vjtlfyb7 cflfw 4cfmyfdsj,vf4 1! 
gfhfvtnhekb lf 11 @7 #7 % lf $ qhvf cf'bt,j zf,ehqbkt,b uf,eh-
qf7 vlt,fhtj,c wbdujv,jhbc mtlbc xhlbkj-lfcfdkts yfobkib8 1! 
zf,ehqbkib !@#_-!@$) v bynthdfkblfy mdtlf lf ieftjwtyehb yfktmt-
,blfy !% lqbc ufyvfdkj,fib vbbqtc @_ v# yfdsj,b8 1@ zf,ehqbkib 
!$@( -!#)# v bynthdfkblfy ptlfwfhwekb yfktmt,blfy vbqt,ek bmyf 
_7%@ v# yfdsj,b lqt-qfvtib7 !)*# okbc cfvb sdbc ufyvfdkj,fib fvjb-
qtc *(n yfdsj,b8 1#2% zf,ehqbkib @%$( v cbqhvblfy rfvgfyehb fcf-
rbc yfktmt,blfy sb[bc [cyfhib ufpbc ,eint,b lf yfdsj,bc fgrt,b it-
bvxytdf8  

,,  ff  rr  ff  yy  ff  cc cf'bt,j vjtlfyb ofhvjflutyc bklj.fybcf lf 
iefujhbc fqvjcfdkts ufuh'tkt,fc lf sfdbc cnhfnbuhfabekb lf 
ntmnjybrehb gbhj,t,bs ef[kjdlt,f vfs utjkjubeh fut,ekt,fc8 fm 
!)(*-!))@ okt,ib utjkju-cf'bt,j rfynjhbc vbth @! zf,ehqbkb ufb,e-
hqf7 hjvtksfufy ,tdhib itbvxytjlf yfdsj,ufpufvjdkbyt,t,b7 11! lf 
@ zf,ehqbkt,bc cfwfd vbkt,ib ufhrdtek ljytpt lufc yfdsj,b7 hjvt-
kbw vbqt,ekbf jkbujwtyehb fcfrbc yfktmt,blfy7 ufhrdtekb lhjbc 
bynthdfkib - fvjnev,dbc itvltu7 bcbyb rdkfd yfdsj,bs bdct,f8 

ss  [[  bb  kk  bb  cc  [[  tt  dd  bb  cc cf'bt,j vjtlfypt !)(_-!)(% okt,bc 
ufyvfdkj,fib utjkju-cf'bt,j rfynjhfv !$ zf,ehqbkb uf,ehqf8 ,ehq-
dbc ghjwtcib yfdsj,ufpufvjdkbyt,t,b mdtlfwfhwekb lf gfktjutyehb 
fcfrbc yfktmt,sfy b.j lfrfdibht,ekb8 11$7^7!_ lf !@ zf,ehqbkt,ib 
fv yfktmt,blfy sb[bc [cyfhib ufpbc ,eint,b lf yfdsj,bc fgrt,b itb-
vxytjlf7 [jkj 1!! zf,ehqbkbc ,ehqdbcfc $(_ v cbqhvtpt fgnehb 
yfktmt,blfy yfdsj,b bmyf vbqt,ekb8 

aa  [[  jj  dd  tt  kk  bb  cc cf'bt,j vjtlfypt !)^^-!)*_ okt,ib !* 
zf,ehqbkb ufb,ehqf8 ,ehqdbc ghjwtcib jkbujwtyehb fcfrbc yfktmt-

mailto:!%25__-@___v
mailto:!@#_-!@$)v
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,blfy yfdsj,ufpufvjdkbyt,t,b itbvxytjlf8 1# zf,ehqbkib @%v cbqhvb-
lfy lfabmcbhlf ufpbc ufvjdkbyt,f8 1@ zf,-ib fgn-fk,ehb fcfrbc 
mfyt,blfy itbvxytjlf ufpbc ufvjdkbyt,t,b7 [jkj 1$ zf,-lfy **#-**%v 
bynthdfkib rfvgfyvffcnhb[nekb fcfrbc mfyt,blfy sb[bc [cyfhib lfab-
mcbht,ekb b.j ufpbc ,eint,b lf yfdsj,bc fgrt,b8 

vsbfyb rf[tsbc nthbnjhbfpt yfdsj,ufvjdkbyt,t,b fkfpybc cthbbc 
yfktmt,blfyfw fhbc wyj,bkb8 m8 ueh]ffysfy utjkjubehb cfvvfhsdtkjc 
vbth !)%%o8 uf,ehqek 1@!@ zf,ehqbkib @^@-@^(v bynthdfkib fkfp-
ybc cthbbc rjyukjvthfnt,blfy vbqt,ek bmyf ufpb7 hjvtkcfw lblb 
[ybc ufyvfdkj,fib b.tyt,lyty c[dflfc[df cfzbhjt,bcfsdbc8 !)^_-^! okt-
,ib fvfdt cfvvfhsdtkjc vbth ufb,ehqf 1$)@ zf,ehqbkb7 hjvtkibw 
**(v cbqhvtpt fkfpybc cthblfy tatmnehb yfdsj,ufpufvjdkbyt,t,b bmyf 
lfabmcbht,ekb [2]. 

fvhbufl7 hjujhw ,ehqdbsb vfcfkt,blfy xfyc7 vsbfyb rf[tsbc 
nthbnjhbfpt yfdsj,ufpufvjdkbyt,t,b7 wfhwekb7 gfktjutyehb lf gkbj-
wtyehb yfktmt,blfy7 fkjmnjyeh pjyfcsfy fhbc lfrfdibht,ekb8 fv 
ufvjdkbyt,t,bc cfo.bcb7 t8b8 atcdt,b7 xdtyb fphbs7 lfrfdibht,ekb eylf 
b.jc fdnjmnjyeh yfktmt,sfy7 cflfw yfdsj,bfyb itb'kt,f b.jc mdtlf-
behekb fcfrbc nthbutyekb ofhvjyfmvyt,b7 hjvkt,sfyfw lfcfdktsbs 
~vl8hbjybc ief otkb lf vl8.dbhbkfc cfsfdtt,b` vhfdfkhbw[jdfyb tatm-
nehb yfds,ufpufvjdkbyt,t,b fhbc lfrfdibht,ekb8 ufhlf fvbcf7 yfdsj,-
ufpbfyb itb'kt,f xfbsdfkjc mdtlf wfhwbc lf ptlf behbc rbhmdt,b 
lfvfh[ekb rf[tsbc fvjotdbc afhukt,ib8 

vsbfyb rf[tsbc nthbnjhbfpt fkjmnjyehb pjybc afhukt,ib vj-
cfkjlytkbf ufvjcjkdbc pjyt,sfy7 kbsjkjubeh7 cnhfnbuhfabek lf 
ntmnjybreh  trhfyt,sfy lfrfdibht,ekb yfdsj,ufpbfyb ,elj,t,bc fhct-
,j,f7 [jkj fdnjmnjyib7 hjvkbc yfdsj,ufpbfyj,bc itcfcofdkfl cfzb-
hjf %___v cbqhvbc zf,ehqbkt,bc ,ehqdf7 fynbrkbyeh cnhemneht,sfy 
lfrfdibht,ekb yfdsj,ufplfuhjdt,t,b8 

!))*-!))( okt,ib byukbcehb rjvgfybf IMC-c vbth vskbfyb rf[t-
sbc nthbnjhbfpt xfnfhlf htubjyekb ctbcvehb cfveifjt,b7 hjvtksf 
itltufl pjubths hfbjyib lfpecnlf lfyfktmb cfafhbc utjkjubehb 
fut,ekt,f lf ufvj.jabk bmyf hfvltybvt gthcgtmnbekb cnhemnehf 
qhvf ,ehqdbcfsdbc8 vjvfdfkib7 ctbcvehb cfveifjt,bc ufafhsjt,f rb-
ltd eahj vtn byajhvfwbfc vjudwtvc vsbfyb rf[tsbc nthbnjhbbc cbq-
hvek fut,ekt,fpt8 

 
 
 

kkbbnntthhffnneehhff  
 
1. Ljylef U&V&^ W[jdht,flpt C&C&  Utjkjubxtcrjt cnhjtybt b yt-

antufpjyjcyjcnm Ujhyjq Rf[tnbb& $$Ajyls G2J @Uhepytanm@^ 

1980& 
2. sfsfhfidbkb k8 vsbfyb rf[tsbc yfdsj,ufpbfyb hfbjybc utj-

kjubeh-cf'bt,j cfveifjt,bc rjvgktmcehb fyfkbpb8 223cfmyf-
dsj,bc4 ajylt,b7 !))#8 
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efr %%!8@$8%%#8) ~$*)8@@` 
l8 df[fybf7 p8 vutkf't7 y8 ]bmbf7 y8 [eylf't 

  

  
JJXXFFVVXXBBHHBBCC  HHJJAABBCC  CCBBQQHHVVEEKKBB  UUTTJJKKJJUUBBEEHHBB  FFUUTT,,EEKKTT,,FF  

YYFFDDSSJJ,,BBCCFF  LLFF  UUFFPPBBCC  ,,EELLJJ,,TT,,BBCC  ''TT,,YYFF--''BBTT,,FFCCSSFFYY  
LLFFRRFFDDIIBBHHTT,,BBSS  

  
ooffhhlluuttyybbkkbbff  ccffmm88  vvttwwyy88  ffrrllttvvbbbbcc  ffrrffllttvvbbrrjjcc  tt88  uuffvv..hhttkkbb''bbcc  vvbbtthh  

  

 cfmfhsdtkjc vsfsfietsbc rjk[t-
sbc pjybc ths-ths vc[dbk vjhajcnhe-
mnehek thstekc ofhvjflutyc jxfvxbhbc 
hjab7 hjvtkbw dhwtklt,f ce,ufytlehb 
vbvfhsekt,bs !__rv vfy'bkpt tyuehbcf 
lf vfzfhbc vlbyfhtsietsib7 [jkj m8 
jxfvxbhbc vthblbfypt  vbcb cbufyt *_ 
rv-c itflutyc8 hjabc ntmnjybreh cfp-
qdht,c cfv[hts-fqvjcfdktsbs7 xhlbkj-
lfcfdktsbs lf xhlbkjtsbs itcf,fvbcfl 
ofhvjflutyc jmevbc cfv[hts-cfvtuhtkjc 

fvjotdt,b7 mdtvj-hbjybc hjab7 cj[evbc fvjotdf lf 
ufuhf-]fdbc pjyf [@7#7$7%7^7*]8 

 jxfvxbhbc hjabc cbqhvek fut,ekt-
,fib vjyfobktj,c v'kfdhb rfbyjpjeh-vtpj-
pjehb fcfrbc lfyfktmb cfafhb8 fmtlfy7 pt-
lfgbhpt afhsj ufdhwtkt,bs cfhut,kj,c 
vtjs[tekb7 gkbjwtyehb lf yfobkj,hbd vb-
jwtyehb yfktmt,b7 vfiby7 hjwf gfktjutyehb7 
wfhwekb lf behekb yfktmt,b ptlfgbhpt 
ibidklt,f hjabc xhlbkj gthbathbfpt lf 
ufuhf-]fdbc pjyfib7 cflfw .dtkfpt 'dtk 
cnhfnbuhfabek thstekc mdtlf behek-
ffktyehb sb[f-abmkt,bfyb ajhvfwbf ofhvj-
flutyc ~#___ v`8 vfc ptvjs vj/.dt,f ,fbjcbc 
gjhabhbnekb cthbf ~#___ v` lf ,fsehb cfhsekbc ~@__-

$__ v` mdbifmdt,b lf sb[t,b mdfyf[ibhbc ghjlemnbekb atyt,bs ~n.df-
hxtkbc o.t,f`8 iefbehek yfktmt,pt vrdtshb res[ehb esfy[vjt,bs 
ufykfut,ekbf ptlfbehekb frfhvfhbc ~athflb` o.t,f ~_-^__ v`7 [jkj 
wfhwekb7 gfktjutyehb lf ytjutyehb yfktmt,b ofhvjlutybkbf rjk[t-
sbc pjybcfsdbc lfvf[fcbfst,tkb kbsjafwbtct,bs8 
 jxbvxbhbc hjabc wtynhfkeh yfobkib 3cfmyfdsj,bc4 vbth !)%_-
bfyb okt,blfy c[dflfc[df afhsj,pt uf,ehqekb qhvf zf,ehqbkt,bs 
- m8 jxfvxbhtcsfy ~1 !-#@__ v9 1 @-##__ v9 1 #-$!($ v9 1 $-$%_! v9 
1 %-$^%_ v9 1 ^-#@#@ v` c8 vjmdsfy  ~1 !-@#%^ v9 1 @-@*)^ v9 1 #-
##__ v9 1 $-@^@* v`7 c8 lhfylfcsfy ~1 !-#(*! v9 1 @-#$## v`7 c8 rby-
lqsfy ~1 @-#$__ v`7 m8 ufksfy ~1 ##%_# v lf 1 $-#%#@` lf c8 htx[-
sfy ~1 !-#$!_ v`8 uf[cybk bmyf rfbyjpjehb lf wfhwekb yfktmt,bc  

 
 

yybbffpp  ]]bbmmbbff  
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!!88  ggjjccnnggkkbbjjwwttyyeehhbb99  @@88  yyttjjuuttyyeehhbb99  ##88  ggkkbbjjwwttyyeehhbb99  $$88  jjkkbbuujjwwttyyeehh--mmddttllffvvbbjjwwttyyeehhbb99  %%88  
ggffkkttjjuuttyyeehhbb99  ^̂88  ggffkkttjjwwttyyeehh--ttjjwwttyyeehhbb99  ppttllffwwffhhwweekkbb99  ((88  mmddttllffwwffhhwweekkbb99  ))88  bbeehheekkbb99  
!!__88  ppttllffbbeehheekkbb88  !!!!88  ,,ffsseehhbb99  !!@@88  ,,ffbbjjcceehhbb99  !!##88  mmddttllffbbeehheekk--ffffkkttyyeehhbb99  !!$$88  mmddffhhuuddffkktt,,bb99  
!!%%88  ssbb[[tt,,bb99  !!^̂88  ffkkttddhhjjkkbbsstt,,bb99  !!**88  mmddbbiiffmmddtt,,bb99  !!((88  rrjjyyuukkjjvvtthhffnntt,,bb99  !!))88  rrbbhhmmddtt,,bb99  @@__88  
vvtthhuuttkktt,,bb99  @@!!88  ssbb[[bbffyybb  vvtthhuuttkktt,,bb99  @@@@88  vvffhhbbkkbbffyybb  ssbb[[tt,,bb99  @@##88  nneeaajjmmddbbiiffmmddtt,,bb99  @@$$88  
ddeekkrrffyyjjuuttyyeehhbb  mmffyytt,,bb  ggjjhhaabbhhbbnntt,,bbcc  uuffyyaattyytt,,bbss88  @@^̂88  ssbb[[ff  aabbmmkktt,,bb  llff  ffhhuubbkkbbnntt,,bb88  @@**88  
bbppjj//bbggcctt,,bb99  @@((88  ffvvhhttrrkkffddbb  iihhtttt,,bbcc  ppttllffggbbhhtt,,bb99  @@))88  yyffddssjj,,bbccff  llff  uuffppbbcc  uuffvvjjddkkbbyytt,,ff99  
##__88  vvjjllttyybb  uuff,,eehhqqeekk  zzff,,eehhqqbbkktt,,iibb99  ##!!88  yyffddssjj,,bbcc  vvjjccffkkjjllyyttkkbb  ,,eelljj,,bb99  ##@@88  
uuff,,eehhqqeekkbb  zzff,,eehhqqbbkkbb99  ####88  ccffgghhjjttmmnnjj  zzff,,eehhqqbbkkbb99  ##$$88  ccnnhheemmnneehheekkbb  [[ffppbb99  ##%%88  
eessffyy[[vvjjtt,,ff99  ##^̂88  gghhjjaabbkkbbcc  [[ffppbb88    
sbsmvbc chekb zhbkb7 [jkj m8 jxfvxbhtcsfy ~11 $ lf %`  - ptlf 
lf ieftjwtyehb yfktmt,b ~yf[8 !`8 

jxfvxbhbc hjabc xhlbkj-fqvjcfdktsbs rblt lfmfyt,ekbf wbwf-
,jl cfv[hts-lfcfdktsbcfrty7 fut,ekbf ief lf ptlfbehekb8 wfhwek-
gfktjutyehb yfktmt,bc v'kfdhb rjvgktmcbs7 hjvtkbw mvybc vrfabjl 
ufvj[fnek ntmnjybreh cfat[ehc ~aktmcehfc` lf ufuhf-]fdbc 
cbqhvekb hqdtdbc ptlfgbhek ufvj[fnekt,fc ofhvjflutyc [#7%7 ^7 
(7)]8 fv erfyfcrytkbc fhct,j,f aeylfvtynib fuhtsdt fbcf[t,f vwbht fv-
gkbnelbc vmjyt lf wbwf,jl lfmfyt,ek vhfdfkhbw[jdfyb itc[ktndt-
,bs ~cc8 ]uthlb7 rdtpfyb lf c[d8`8 

jjxxffvvxxbbhhbbcc  ffyynnbbrrkkbbyybbcc  ccnnhheemmnneehheekkbb  ccmmttvvff  
ppttllffwwffhhwwbbcc  ccff[[eehhffddpptt  ~~yyff[[88  ##`̀77  uuttjjkkjjuubbeehhbb  
gghhjjaabbkkbb  ~~yyff[[88  $$88`̀  llff  ccttbbccvvjjuuttjjkkjjuubbeehhbb  gghh--

jjaabbkkbb  ~~yyff[[88  %%88`̀ 
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 fqybiyekb aktmcehb cfv[htsbs7 cfdtkt utjkjubehb [@7$7%7^7*] 
lf ,ehqdbsb cfveifjt,bc itltufl7 ltnfkehfl fhbc itcofdkbkb jxf-
vxbhbc hjabc xhlbkj yfobkb7 cflfw ufvj.jabkbf gfnfhf[ewfc7 gfl-
ue-s[byfc7 ]uthlbc lf vjmdf-ajmdtibc fynbrkbyt,b lf f]bvwdfhfc7 
f[ewfc lf xkjec cbyrkbyt,b7 [jkj cfv[htsbs7 vtjs[tekbs uflfaf-
hek yfobkib xfnfht,ekb ctbcvj'bt,bsb lf ,ehqdbsb cfveifjt,bc it-
ltufl ufvjdktybkbf5 jxfvxbhbc7 cfv[hts-jxfvxbhbc7 lhfylbc7 ufkbc fy-
nbrkbyt,b lf ,tckf[e,bc7 rbylqbc7 fxbudfhbc7 tithfc lf jnj,fbfc cb-
yrkbyt,b [@7 %7 ^7 *]8  

vjwtvek yfihjvib ufy[bkekbf v[jkjl gbhdtkb hbubc cnhem-
neht,b7 hjvkt,bw cfbynthtcjf yfdsj,bcf lf ufpbc cf,fljt,bc 't,yf-
'bt,bc sdfkcfphbcbs8 

ufytlehb vbvfhsekt,bc vmjyt jxfvxbhbc fynbrkbyb ctbcvj'bt,bcf 
lf qhvf ,ehqdbc vjyfwtvt,bs ufdhwtkt,ekbf m8 jxfvxbhbc vblfvjt,b-
lfy fqvjcfdktsbs !_ rv vfy'bkpt8 vbcb ahst,b lfvhtwbf ~!_-!%_` lf 
sfqehb yfobkb ptlfwfhwekbc cf[ehfdbc vb[tldbs ufykfut,ekbf 
!(__-@___ v cbqhvtpt7 [jkj vbcb cfv[hts-lfcfdktsb yfobkb ifd pq-
dfib b'bht,f [@7 %7 ^7 *7 )]8 jxfvxbhbc fynbrkbybc cbqhvek fut,ekt,f-
ib vjyfobktj,c vtpjpjeh-rfbyjpjehb lfyfktmb rjvgktmcb7 hfptlfw 
qhvf ,ehqdbc vjyfwtvt,b vtn.dtkt,c ~11 !7 @7 #7 $7 % lf ^`8 fvfcsfy7 
zf,ehqbkt,bc itgbhbcgbht,f udfabmht,byt,c7 hjv mdtlf-ffktyehb cfh-
sekbc yfktmt,b vjmdf-ajmdbibc fynbrkbysfy itlfht,bs7 fm eahj yfr-
kt, cbqhvtptf ufykfut,ekb8 

m8 jxfvxbhbc cfv[htsbs7 eiefkjl ifdb pqdbc itkaeh pjkib 
xfnfht,ekb ctbcvj'bt,bsb cfveifjt,bc itltufl ufvjdkbylf jxfvxbht-
pqdbc7 cfv[hts-jxfvxbhbc7 lfcfdkts-jxfvxbhbcf lf fqvjcfdkts jxfvxb-
hbc fynbrkbyehb cnhemneht,b7 hjvtksf sfqehb yfobkt,b ptlfwfh-
wekb cf[ehfdbc vb[tldbs ufykfut,ekbf !%__-@___ v cbqhvtpt7 [jkj 
fvgkbnelf @__ vtnhc itflutyc [)]8 

jxfvxbhbc vjtlfypt *_-bfy okt,ib c2u 3cfmyfdsj,b4 qhvf cf'bt,j 
zf,ehqbkt,bc [!7@7#7$] ,ehqdbc ghjwtcib vfbrjgehbc cthbbc7 ytjrjve-
hb7 ptlf lf iefbehekb yfktmt,blfy c[dflfc[df cbqhvbc bynthdfkt,-
ib flubkb /mjylf vhfdfk yfdsj,ufpufvjdkbyt,fc7 [jkj 1$ zf,ehqb-
kib - ptlfbehekblfy ~$!$_-$!(_ v bynthdfkblfy` vbbqtc yfdsj,bc 
cecnb vjltyb ~yf[8 @7 #`8 
 jxfvxbhbc hjabc eiefkjl fqvjcfdktsbs vlt,fht jmevbc fvjot-
dbc cfv[hts-lfcfdkts gthbathbfpt ^_-bfy okt,ib c2u 3cfmyfdsj,bc4 
vbth 11 !!7 ! lf # cnhemnehek zf,ehqbkt,ib ptlfbehekb athf-
lb o.t,blfy ~@__ v` vbbqtc yfdsj,bcf ~_7@ n8lq2q` lf ufpbc vjltyb 
~%___ re,8v2lq8q`9 [jkj !))_ otkc7 !7% rv cfv[htsbs ~vl8 jmevbc [tj-
,fib` 1! qhvf cf'bt,j zf,ehqbkbs !%__-!^__ v bynthdfkib vbbqtc 
yfdsj,bc cfvhtodtkj vybidytkj,bc vjltyb ~!%-@_ n2ql8q-ib`8 

cfdtkt utjkjubehb lfrdbhdt,t,bc cfiefkt,bs lubylt,f7 hjv 
.dtkf ptvjs xfvjsdkbkb kbsjcnhfnbuhfabekb thstekb lfmfyt,ekbf 
vjyjrkbyehfl cfv[hts-lfcfdktsbcfrty7 [jkj lfmfyt,bc res[tt,b vt-
jneh cfhsekib fh fqtvfnt,f !_-!%_-c8 fvfcsfy thsfl7 hjujhw zf-
,ehqbkib7 bct vstk jmevbc e,fypt7 cnhemnehek zhbkc frkbf jkb-
ujwty-vbjwtyehb lf ,fsehb cfhsekbc yfktmt,b8 dbyfblfy ptlfbehekb7  



78 CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

yyff[[88@@88  jjmmeevvbbcc  yyffddssjj,,bbcc  ccff,,fflljjcc  uuttjjkkjjuubbeehhbb  zzhhbbkkbb  ~~ll88  ddff[[ffyybbffcc  
vvbb[[ttllddbbss77  !!))))((  oo88`̀  

!!88  ssbb[[tt,,bb99  @@88  mmddbbiiffmmddtt,,bb99  ##88  rrjjyyuukkjjvvtthhffnntt,,bb99  $$88  rrbbhhmmddtt,,bb99  %%88  vvtthhuuttkktt,,bb99  ^̂88  lljjkkjjvvbbnntt,,bb99  
**88  ttddffggjjhhbbnntt,,bb99  ((88  nneeaajjmmddbbiiffmmddtt,,bb99  ))88  ggjjhhaabbhhbbnntt,,bb99  !!__88  ssbb[[ff--aabbmmkktt,,bb  llff  ffhhuubbkkbbnntt,,bb99  
!!!!88  rrddffhhwwggjjhhaabbhhtt,,bb99  !!@@88  uuhhffyybbnnjjbblltt,,bb99  !!##88  vvttjjss[[tteekkbb99  !!$$88  mmddttllffggkkbbjjwwttyyeehhbb99  !!%%88  iieeff  
llff  ppttllffvvbbjjwwttyyeehhbb99  !!^̂88  jjkkbbuujjwwttyy--mmddttllffvvbbjjwwttyyeehhbb  ~~vvffbbrrjjggeehhbb  cctthhbbff`̀99  !!**88  ggffkkttjjwwttyyeehh--
ttjjwwttyyeehhbb99  !!((88  ppttllffwwffhhwweekkbb99  !!))88  ffkk,,eehh--ccttyyjjvvffyyeehhbb99  @@__88  ffggnneehh--yyttjjrrjjvveehhbb99  @@!!88  
ppttllffbbeehheekkbb99  @@@@88  ,,ffsseehhbb99  @@##88  ppttllff,,ffbbjjcceehhbb99  @@$$88  mmddttllff,,ffbbjjcceehhbb99  @@%%88  nnjjffhhcceekk--
ffffkkttyyeehhbb99  @@^̂88  mmddttllffbbeehheekkbb99  @@**88  ppttllffggffkkttjjppjjeehh--nnhhbbffcceekkbb99  @@((88  iieeff  llff  
ppttllffggffkkttjjppjjeehhbb99  @@))88  ccbbqqhhvveekkbb  hhqqddttddff99  ##__88  ccnnhheemmnneehheekkbb  [[ffppbb99  ##!!88  uuff,,eehhqqeekkbb  
zzff,,eehhqqbbkkbb99  ##@@88  ccffgghhjjttmmnnjj  zzff,,eehhqqbbkkbb99  ####88  zzff,,eehhqqbbkkbbcc  yyjjvvtthhbb  llff  aaffmmnnbbeehhbb  ccbbqqhhvvtt77  
vv99  ##$$88  yyffddssjj,,bbcc  ,,eelljj,,bb99  ##%%88  yyffddssjj,,bbcc  vvjjccffkkjjllyyttkkbb  ~~ccffddffhhffeelljj`̀  ,,eelljj,,bb  
,fsehb lf ,fbjcehb yfktmt,b fh frvf.jabkt,c yfdsj,ofhvjvij,b mf-
yt,bcflvb of.tyt,ek vjs[jdybkt,t,c8 kjubrehbf lfdeidfs7 hjv yfdsj-
,b ofhvjij,bkbf yf[ibho.fk,flt,bc vbuhfwbbc itltufl7 mdtlfbehekb 
sb[bfyb mfyt,blfy8 
 jxfvxbhbc hjaib mdtlfbehekb7 fk,eh-ctyjvfyehb lf vfbrjgehb 
cthbbc sb[bfyb yfktmt,b ofhvjflutyc yfdsj,ufpofhvjvij,7 [jkj nj-
fhcek-ffktyehb7 ptlf,fbjcehb7 ,fsehb7 ptlfbehekb7 ytjrjvehb7 pt-
lfwfhwekb lf vbjwtyehb yfktmt,b ofhvjflutyty yfdsj,ufpitvwdtk 
mfyt,c8 fmdt ufcfsdfkbcobyt,tkbf yfktmt,bc xfojkbc cbqhvt7 hflufy 
pjubths cf'bt,j j,btmnt,pt njfhcek-ffktyehb yfktmt,b ufykfut,e-
kbf ^-* rv-pt7 [jkj lfyfhxtyb rjvgktmct,bc xfojkbc cfthsj cbqhvt 
fh fqtvfnt,f $-% rv-c8 
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.jdtkbdt ptvjs smvekbc cfae'dtkpt7 itb'kt,f xfvj.fkb,ltc 
itvltub cf[bc htrjvtylfwbt,b5 

1. ufyf[kltc ctbcvj'bt,bsb cfveifjt,b ifdb pqdbc itkaeh pj-
kib ffktyehb cfhsekbc cf[ehfdbc vb[tldbs8 

2. utjabpbrehb cfveifjt,bc fyfkbpbc cfae'dtkpt ufybcfpqdhjc 
qhvf cf'bt,j ,ehqdbsb cfveifjt,bc xfnfht,bc sfyfvbvltdhj,f7 fvfcsfy7 
se ufdbsdfkbcobyt,s ,fbjcehbc xfojkbc cbqhvtc ~#-$ rv-pt` lf cbv-
'kfdhtc ~@-@7% rv`7 vfiby ffktyehb cfhsekbc cf[ehfdb ufykfut,ekb 
eylf b.jc %7%-^ rv cbqhvtpt8 vfuhfv ptlfbehekbc nhfycuhtcbekb 
,eyt,bc ufvj7 itb'kt,f ffktyehbc cf[ehfdvf fvjbobjc $-% rv-vlt7 hfw 
cfzbhjt,c ltnfkeh rdktdf-'bt,fc ~vbs evtntc7 hjv ifdb pqdbc 
itkaeh pjkib o.kbc atybc cbcmt fh fqtvfnt,f !__-!%_ v-c`8 

3. vtjs[tekbc mdti lfvfh[ek nfvbibc7 lhfylbc7 ufkbc7 jrdbyf-
hbc lf ,fhqt,bc ufvjdktybk cnhemneht,pt ufyf[kltc ctbcvj'bt,f 
ffktyehbc cf[ehfdbc vb[tldbs8 

4. utjabpbrehb cfveifjt,bc xfnfht,bc itvlujv7 cf'bt,j j,btmnt,-
pt ,ehqdbc ofhvfhsdbcfsdbc uflfvo.dtnb vybidytkj,f tybzt,f jmevbc 
fvjotdfpt htfkehb gthcgtmnbdt,bc lflutyfc7 cflfw eylf ufyf[kltc 
!))_ otkc lfo.t,ekb cf'bt,j ,ehqdf - %%__ v cbqhvtvlt lf lf'bt-
,ek bmyfc hjujhw ptlf7 bct iefbehek ~njfhcek cfhseksfy thsfl` 
yfktmt,ib yfdsj,ufplfuhjdt,t,b fvjotdbc gthbathbt,pt7 hfw vstkb 
hbub okt,bc ufyvfdkj,fib vjwtvekbf xdtyc vbth itveifdt,ek htrjvt-
ylfwbt,ib [%7^]8  

5. jmevbcf lf jxfvxbhbc cf'bt,j j,btmnt,pt ,ehqdbc lflt,bsb 
itltut,bc vbqt,bc itvs[dtdfib7 eylf ufyf[kltc qhvf cf'bt,j ,ehqdf 
gflue-s[byfc lf vjmdb-ajmdtibc cnhemneht,pt - %___ v cbqhvtpt 
cjhbc o.t,bc ufcf[cytkfl8 

6. ,ehqdbc ghjwtcib fewbkt,tkbf xfnfhltc mfyt,bc utjmbvbehb 
lf /blhjutjkjubehb fyfkbpt,bc chekb rjvgktmcb8 

7. .jdtkbdt fvbc itvltu7 eylf lfbcf[jc qhvf cf'bt,j ,ehqdbc 
htfkehb htrjvtylfwbt,b ifdb pqdbc itkaeh pjkib ufvjdktybk cf-
'bt,j j,btmnt,pt8 

 
 
 

kkbbnntthhffnneehhff  
 

1. Fuhttd D&G&  Utjkjubxtcrjt cnhjtybt Jxfvxbhcrjq ltghtcbb d 

cdzpb c gthcgtrnbdfvb tt ytantufpjyjcyjcnb& $$Fdnjhtathfn 

rfylblfncrjq lbccthnfwbb& Ajyl @Uhepytanm@^ 1967& 

2. Flfvbz I&F& Ntrnjybrf b utjkjubxtcrfz bcnjhbz F,[fpbb& $$Nh-

els   utjkjubxtcrjuj by-nf FY UCCH^ N,bkbcb# Vtwybtht,f^ 1977^ 

yjd& cthbz^ dsg& 54^1977& 

3. <erbz C&U& b lh& Utjkjubxtcrfz rfhnf b rfhnf gjktpys[ bcrjgft-

vs[ F,[fpcrjq FCCH& $$J,]zcybn& pfgbcrf& Ajyls Uhep& Utjk& 

ltgfhnfvtynf^ 1971& 
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4. Df[fybz L&T& Ntrnjybrf Jrevcrjuj gjlyznbz b cvt;ys[ hfqjyjd 

Vtyuhtkbb b F,[fpbb d cdzpb c ytantufpjyjcyjcnm.& $$Lbccth-

nfwbz yf cjbcrfybt extyjq cntgtyb rfyl& utjk& vby& yfer^ N,b-

kbcb^ 1982& 

5. Df[fybz T&R& Utjkjubxtcrjt cnhjtybt Rjk[blcrjq ybpvtyyjcnb (d 

cdzpb c ytantufpjyjcyjcnm.)& $$Nhels DYBUYB^ dsg& 151^ N,b-

kbcb# Vtwybtht,f^ 1973& 

6. Ufvrhtkblpt B&G& R ntrnjybrt gjkjcs cjghbrjcyjdtybz crkflxf-

njq cbcntvs >;yjuj crkjyf <jkmijuj Rfdrfpf b Uhepbycrjq 

uks,s& $$Cjj,o& FY UCCH^ n&44^ 13^ 1966& 

7. Pfhblpt U&V&^ Nfnhbidbkb Y&B& Bynhepbdyst j,hfpjdfybz& D ry& 

@Utjkjubz CCCH@^ n& {& UCCH^ V&# Ytlhf^ 1964& 

8. C[bhnkflpt Y&B&^ Xtxtkfidbkb B&L& Kbnjkjubz euktyjcys[ jnkj-

;tybq ctdthyjq gjkjcs Nrdfhxtkmcrjuj rfvtyyjeujkmyjuj vt-

cnjhj;ltybz& $$Nhels Utjk& by-nf FY UCCH^ cthbz vbyth&-gtnh& 

n& |6^ 1961& 

9. Neujktcjd L&F&^ Ujhirjd F&C& Ntrnjybrf vtpjrfqyjpjqcrb[ jnkj-

;tybq Xthyjvjhcrjq dgflbys& Vby& Utjk& CCCH^ GL^ >;vjhut-

jkjubz^ V&# Ytlhf^ 1985& 
 
 
 
 
 

 
elr 5518@$8%%#8)8~$*)8@@` 

TT&&RR&&  DDff[[ffyybbzz^̂  PP88DD88  VVuuttkkffllpptt77  FF88BB88  HHeeccffllpptt  
  

YYTTAANNZZYYSSTT  VVTTCCNNJJHHJJ::LLTTYYBBZZ  UUHHEEPPBBBB  
 

GGhhttllccnnffddkkttyy  xxkkttyy--rrjjhhttccggjjyyllttyynnjjvv  ffrrffllttvvbbbb  yyffeerr  UU&&  II&&  IIttyyuuttkkffzz  
 

Gthdst cdtltybz j ytantufpj-

ghjzdktybz[ Uhepbb cjlth;fncz d 

nhelf[ gentitcndtyybrjd \66 dtrf7 
gjdtncnde.ob[ j dsdjpt ytanb d 

,ehl.rf[ yf dth,k.lf[ b vjhtv d 

Tubgtn7 >;ye. Hecm b d lheubt cnhf-

ys8 Bcnjhbz bcgjkmpjdfybz ytanb 

bvttn nsczxtktny.. lfdyjcnm8 D lht-

dyjcnb tt ghbvtyzkb njkmrj lkz jcdt-

otybz bkb ktxtybz7 yj e;t dj dnjhjq 

gjkjdbyt \|666 dtrf ghjlerns tt gththf,jnrb d dblt rthjcbyf b ,ty-

pbyf cke;bkb d rfxtcndt ujh.xtuj lkz ldbufntktq dyenhtyytuj cujhfybz8 
 D Pfgflyjq b Djcnjxyjq Uhepbb ytanzyst vtcnjhj;ltybz jn-

rhsnst utjkjubxtcrjq ctvrjq^ ,ehtybtv ctqcvjhfpdtlrjq b ghbjhextys 

r jnkj;tybzv .hs^ vtkf^ gfktjutyf b ytjutyf& 

 
 

PPEEHHFF,,  VVUUTTKKFFLLPPTT  

Ghja& CNE^ ltrfy 

ujhyj-utjk& af-

rekntnf 

 
  

TTDDAAUUFFAA  DDFF{{FFYYBBZZ  

Ghja& CNE^ ljrnjh 

utjk& vby& yfer& 
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 Yf nthhbnjhbb Pfgflyjq Uhepbb jnrhsnj xtnsht vtcnjhj;ltybz# 

Jrevcrjt^ Xfkflblcrjt^ Cegcbycrjt b Ihjvbce,fyb-

W[fkwvbylcrjt& 

 JJrreevvccrrjjtt  vvttccnnjjhhjj;;llttyybbtt  yyttaannbb hfcgjkj;tyj 

dljkm h& Jrevb yf >P rhskt Jrevcrjuj vjhajcnhe-

rnehyjuj djplsvfybz& Ytantyjcyjcnm cdzpfyf c rhfc-

ysvb ukbyfvb b gtcxfybrfvb dth[yt .hcrjq Jrhb,c-

rjq cdbnjq& Pltcm d crd& 1! c bynthdfkjd uke,by 1517-

1540 b 1600-1680 v ,sk gjkexty ajynfy ytanb c cenj-

xysv lt,bnjv ,jktt 20 njyy& Ytanm dscjrjuj rfxtcndf^ 

tt gkjnyjcnm 0^790 u/cv3 c ytpyfxbntkmysv cjlth;fybtv 

cths-0^16+ b fcafkmntyjd-0^05+& Ds[jl ytantghj-

lernjd ghb 3500C cjcnfdkztn 80+& 

 XXffkkffllbbllccrrjjtt  yyttaannzzyyjjtt  vvttccnnjjhhjj;;llttyybbtt hfcgjkj;tyj d >P xfcnb 

Rjk[blcrjq ybpvtyyjcnb yf ghfdjv ,thtue h& Hbjyb& D cnhernehyjv 

jnyjitybb jyj ghbehjxtyj r yfb,jktt ghbgjlyznjq xfcnb Djcnjxyj-

Xfkflblcrjq b r >D gthbrkbyfvb Pfgflyj-Xfkflblcrjq ,hf[bfynbr-

kbyfktq& 

 Ghjvsiktyyfz ytantufpjyjcyjcnm yf Xfkflblcrjv  vtcnjhj;lt-

ybb ecnfyjdktyf ddth[f[ dth[ytvtkjds[ (vffcnhb[ilfn) bpdtcnyzrjd& 

Xfkflblcrfz ytanm jnyjcbncz r nz;tksv dscjrjcvjkbnysv gfhfabyb-

cnsv hfpyjcnzv b cjlth;bn cthyjrbcks[ cvjk-42+^ gfhfabyf-8^8+7 
fcafkmntyjd-6^2+7 vtnfyj-ytantyjdst euktdjljhjls cjcnfdkz.n 

Jrevb 

h&Jrevb 

Ufkb 

h& Byuehb 
Peulblb 

h& X[jeib 

Utjkjubxtcrbt ds[jls 

jnkj;tybb 

Jctdfz kbybz  

fynbrkbyfkb 

Jctdfz kbybz  

cbyrkbyfkb 

Crdf;bys 

Ujhbpjyn ytanzyjq  

pfkt;b 

Uke,byf crdf;bys  

d vtnhf[ 

HHbbcc&&  11&&  UUttjjkkjjuubbxxttccrrffzz  rrffhhnnff  bb  gghhjjaabbkkmm  JJrreevvrrjjuujj  yyttaannzzyyjjuujj  

vvttccnnjjhhjj;;llttyybbzz  ((ggjj  TT&&  RR&&  DDff[[ffyybbzz^̂  LL&&  >>&&  GGffggffddff))  

6 

 ghjabkm 6-6 

 
 

FFVVBBHHFFYY  HHEECCFFLLPPTT  

Rfylblfn utjk&vby& 

yfer ujhysq by;-

tyth^ utja& 
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HHbbcc&&  22&&  XXffkkffllbbllccrrjjtt  yyttaannzzyyjjtt  vvttccnnjjhhjj;;llttyybbtt  

h& Hbjyb 

ghjabkm 6-6 

1& Bpjkbybb gjdth[yjcnb vtkjds[ jcflrjd^ 

2& Ntrnjybxtcrjt yfheitybt^ 

3& Crdf;bys& 

((ggjj  TT&&  RR&&  DDff[[ffyybbzz)) 

57^5+7 fhjvfnbxtcrbt euktdjljhjls-lj 23+7 gkjnyjcnm ytanb-0^878 

u\cv3^ ntvgthfnehf pfcnsdfybz +220C& 

 CCeeggccbbyyccrrjjtt  vvttccnnjjhhjj;;llttyybbtt hfcgjkj;tyj d CP xfcnb Uehbqcrjq 

ytantyjcyjuj hfqjyf& D cnhernehyjv jnyjitybb jyj ghbehjxtyj r 

cdjljdjq xfcnb Cegcf-Jvgfhtncrjq ,hf[bfynbrkbyfkb& 

  

        Ghjvsiktyyfz ytantufpjyjcyjcnm ghbehjxtyf r gtcxfybrjv yb-

;ytuj cfhvfnf^ ult dsltkz.ncz 9 ujhbpjynjd& Yfb,jktt 'aatr-

nbdysv chtlb yb[ zdkzkbcm 66 b |666 ujhbpjyns^ rjnjhst 

gthdjyfxfkmyj lfdfkb lj 4-6 njyy ytanb d cenrb^ njulf rfr lt,bn 

jcnfkmys[ yt ghtdsifk 0^5-1^5 n/c& Gkjnyjcnm ytanb-0^863-

0^897 u/cv3^ dzprjcnm-1^75-5^00 v&Gf&c& Cjlth;fybt d ytanb cvjk 

ljcnbuftn-37+7 fcafkmntyjd-2^5+ b cths-0^3+& Ds[jl 

ytantghjlernjd ghb 3000C ljcnbuftn 50+8 
 IIhhjjvvbbccee,,ffyybb--WW[[ffkkwwvvbbyyllccrrjjtt  yyttaannzzyyjjtt vtcnjhj;ltybt dcne-

gbkj d 'rcgkefnfwb. d 1974 u b ghbehjxtyj r gjlyfldbujdsv vtjnb-

xtcrbv jnkj;tybzv ctdthyjuj rhskf Cegcf-Jvgfhtncrjq fynbrkbyfv& 

D v'nbxtcrb[ jnkj;tybz[ gjlyfldbujdjq xfcnb ,skj dsltktyj itcnm 

ujhbpjynjd gtcxfyj-rjyukjvthfnjds[ j,hfpjdfybq& Ghbnjr ytanb ,s-

kb gjkextys d crd& 1$@  bp | ujhbpjynf c yfxfkmysv lt,bnjv jrjkj 

150 n$c^ bp 66 ujhbpjynf c lt,bnjv ytanb 8^0 n/c b bp 6 ujhbpjynf c lt-

,bnjv  24^2 n$c& D crd&  1^# bp 66 ujhbpjynf ,sk  gjkexty ghbnjr ytanb  

Xfkflblb 

XX
//
hh
yy
jj
tt
  vv

jj
hh
tt
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lt,bnjv 30 n$c& 

 Ytanm bp | b 66 ujhbpjynjd bvttn chtly.. gkjnyjcnm 0^931 b 

0^895 u$cv3^ ghbxtv ,jktt nz;tkfz ytanm ghbehjxtyf r | ujhbpjyne& 

Cjlth;fybt gfhfabyf-1^12+7 vtnfyj-ytantyjds[ euktdjljhjljd- 

> 
C 

CCEEGGCCBBYYCCRRFFZZ  PPFFKKTT::MM                                                                                  IIHHJJVVBBCCEE,,FFYYBB    

                                                                                                                                  WWRRFFKKWWVVBBYYLLCCRRFFZZ  PPFFKKTT::MM  

Hbc& 3& Ghjabkm Cegcbycrjuj b Ihjvbce,fyb-Wrfkwvbylcrjuj 

ytanzyjuj vtcnjhj;ltybq (gj V& B& Pbhfrflpt)  

1& Ghjckjq gtcxfybrjd9 2& Kfyx[enb-Cegcbycrbq yfldbu9 3& Crdf;bys9 4& Pf-

kt;m ytanb9 5& Ghjzdktybz ufpf& 

 

Cnhernehyfz c[tvf rhjdkb yb;yt cfhvfncrb[ jcflrjd cegcbycrjuj 

ytanzyjuj vtcnjhj;ltybq (gj V& B& Pbhfrflpt) 

X
/
h
y
j
t
 v

j
h
t
 

Uhbujktnb 

H& Cegcf 

Jvgfhtnb 

Ehtr

b 

Rjyxrfnb 
Ptvj-yfnfyt,b 
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38^14-48^15+7 fhjvfnbxtcrb[ euktdjljd-29^60-27^99+7 ,typjkmys[ 

cvjk-13^36-13^14+7 cgbhnyj-,typjkmys[ cvjk-7^66-4^68+7 fc-

afkmntyjd-9^98-9^73^ cths-0674+8 Yfxfkj rbgtybz -930C& 

 D djcnjxyjq Uhepbb yf gkjoflb Ghbn,bkbccrjuj hfqjyf jnrhsns 

itcnm ytanzys[# -Yjhbqcrfz^ Cfw[tybccrfz^ Cfvujhb-Gfnfhlptekb-

Ybyjwvbylcrfz^ >;ysq regjk Cfvujhb^ Ntktncrfz^ Pfgflyj-Hecnfd-

crfz b gj jlyjq Djcnjxyj-Hecnfdcrfz ufpjrjyltycfnyfz b Cfvujhcrfz 

ufpjdfz pfkt;b& 

YYttaannzzyybbtt  vvttccnnjjhhjj;;llttyybbzz  YYjjhhbbjj jnrhsnj d 1935 u& Jyj hfcgf-

kj;tyj yf .;yjv jghfrbyenjv rhskt Yjhbj-{fivbycrjq fynbrkb-

yfkb& Hfpdtljxysv ,ehtybtv ecnfyjdktyf pltcm ghjvsiktyyfz ytant-

yjcyjcnm vfqrjgf^ chtlytuj vbjwtyf b cfhvfncrjuj zhecf& Jcyjdysvb 

bp yb[ zdkz.ncz 5 gtcxfybcns[ gkfcnjd xjrhfrcrjuj ujhbpjynf ch& vb-

jwtyf& 

 Ytanm ytantyj-fhjvfnbxtcrjuj nbgf^ chtlyzz gkjnyjcnm 0^885 

u$cv3^ cjlth;fybt fcafkmntyjd-3^12+7 cvjk-6^05+7 gfhfabyf-0^9+7 
cths-0^32+8 Yfxfkj rbgtybz 970C^ ds[jl ahfrwbb ytanb ghb 3000C-

47^2+8 Yfxfkmysq ufpjdsq afrnjh-368 v3$n& Gkfcnjdst djls jnyjczncz 

r ublhjrfh,jyfnyj-yfnhbtdjve nbge& Vbythfkbpfwbz djl chtlytvbj-

wtyjds[ jnkj;tybb 25-39 u$k^ cjlth;fybt bjlf lj 37 vu$k^ ,hjvf-

50-80 vu$k& 

 YYttaannzzyyjjtt  vvttccnnjjhhjj;;llttyybbtt  CCffww[[ttyybbccbb jnrhsnj d 1956 u^ hfcgjkj-

;tyj yf ctdthyjv gjlyfldbyenjv rhskt Yjhbj-{fivbycrjq fynb-

-Bpjubgcs gkjcrjcnb yfldbuf ctreotuj xfhrfhcrbt jnkj;tybz^ 

- Bpjubgcs gj xfhrfhcrb[ jnkj;tybq^ 

 -Ds[jls  xfhrfhcrb[ jnkj;tybq yf lytdye. gjdth[yjcnm^ 

 

HHbbcc&&  44&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  ggjj  rrhhjjddkktt  rrffhhxxffnnccrrbb[[  jjnnkkjj;;ttyybbqq  YYjjhhbbqqccrrjjuujj  vvttccnnjj--

hhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnffddkkttyyff  PP&&  DD&&  VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  vvffnntthhbbffkkffvv^̂  11998899))&&  

-kbybb ntrnjybxtcrb[ yfheitybq yf gjdth[yjcnb^ 

-Kbybb gthtctxtybz ntrnjybxtcrb[ c xjrhfrcjq jnkf;tybzvb^ 

 -Crdf;bys lf.obt ytanm^ 

-Rjyneh ytantyjcyjcnb xjrhfrf b 66 gfxrb vfqrjgf^ 

 -Rjyneh ytantyjcyjcnb xjrhfrf& 
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rkbyfvb& Yf exfcnrt Cfw[tybcb fynbrkbyfkm ckj;tyf jnkj;tybzvb 

vfqrjgf b vbjwtyf& 

 Ghjvsiktyyfz ytantufpjyjcyjcnm cdzpfyf c gkfcnfvb gtcxfybrjd 

dth[ytq xfcnb dnjhjq cdbns vfqrjgf (cfrfhfekmcrbq zhec)& Ytanm 

yfantyj-fhjvfnbxtcrjuj nbgf^ chtlyzz gkjnyjcnm 0^800 u$cv3& Cj-

lth;fybt fcafkmntyjd-0^58+7 cvjk-0^96+7 gfhfabyf-1^8+7 cths-

0^2+8 Yfxfkj rbgtybz-730C^ ds[jl ahfrwbb ytanb-3000C-76+8 Yf-

xfkmysq ufpjdsq afrnjh 600 v3$n& Gkfcnjdst djls jnyjczncz r 

ublhjrfh,jyfnyj-yfnhbtdjve nbge^ cjlth;fybt bjlf-10-26 vu$k^ 

,hjvf-2-3 vu$k& 

HHbbcc&&55&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  ggjj  rrhhjjddkktt  cchhttllyyttuujj  jjnnllttkkff  vvffqqrrjjggff  CCffww[[ttyybbccccrrjjuujj  

vvttccnnjjhhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnffddkkttyyff  PP&&  DD&&  VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  vvffnntthhbbffkkffvv^̂  11998899))&&  

 YYttaannbbffyyjjtt  vvttccnnjjhhjj;;llttyybbtt  CCffvvuujjhhbb jnrhsnj d 1974 u& D cnhe-

rnehyjv jnyjitybb vtcnjhj;ltybt ghbehjxtyj r rhegyjq Cfvujhb-

Gfnfhlptekb-Ybyjwvbylcrjq nht[regjkmyjve gjlyznb.& 

 Ytantyjcyjcnm cdzpfyf c dekrfyjutyyj-jcfljxysvb jnkj;tybz-

vb chtlytuj 'jwtyf& Chtlyzz dtkbxbyf gjhbcnjcnb cjcnfdkztn-1^25+7 
ghjybwftvjcnm-0^211 vrv2& Pfkt;m ytanb vfccbdyfz^ cdjljdfz^ ht;bv 

djljyfgjhysq& 

 Ytanm jnyjcbncz r vtnfyj-yfantyjdjve nbge^ gkjnyjcnm-0^825 

u$cv3^ dzprjcnm-0^415 v&Gf&c& Cjlth;fybt fcafkmntyjd-1^6+7 cvjk-

10^6+7 gfhfabyf-5^4+7 cths-0^26+8 Yfxfkj rbgtybz-1000C^ ds[jl 

ahfrwbb ytanb-3000C-51^5+8 Yfxfkmysq ufpjdsq afrnjh 102 v3$n& 

Gkfcnjdst djls [kjhrfkmwtdjuj nbgf^ vbythfkbpfwbz d chtlytv 5^73 u$k& 

Rhjvt jcyjdyjq pfkt;b d chtlyt'jwtyjds[ jnkj;tybz[ yf vtcnjhj-

;ltybb Cfvujhb ,skb gjkextys ghjvsiktyyst ghbnjrb ytanb bp 

nthhbutyys[ jnkj;tybq dth[ytuj 'jwtyf& Ytantyjcyjcnm b[ cdzpfyf c 

gkfcnfvb gtcxfybrjd b fktdhjkbnjd& Ghb 'njv dtkbxbyf gjhbcnjcnb 

cjcnfdkztn-15+7 f ghjybwftvjcnm-0^0086 vrv2& Ytanm bvttn gkjnyjcnm 

-Bpjubgcs gj rhjdkt chtlytuj jnltkf vfqrjgf^ 

-Rjyneh ytantufpjyjcyjcnb^ 

-Ds[jls kbybb yfheitybz yf lytdye. gjdth[yjcnm^ 

-Gthtctxtybt gkjcrjcnb yfheitybz c rhjdktq chtlytuj yf jnltkf vfqrjgf^ 

-Ds[jl rhjdkb ghjlernbdys[ jnkj;tybq yf lytdyjq gjdth[yjcnb^ 

-Crdf;bys lf.obt ytanm& 
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0^833 u$cv3^ cjlth;fybt cvjk b fcafkmntyjd-7^2+7 gfhfabyf-6^68+7 
cths -0^19+8 
 VVttccnnjjhhjj;;llttyybbtt  yyttaannbb  NNttkkttnnbb jnrhsnj d 1977 u& Jyj hfcgj-

kj;tyj yf djcn& gjuhe;tybb Ntktncrjq fynbrkbyfkb& Ytantyjcyjcnm 

cdzpfyf c dekrfyjutyyj-jcjljxysvb rjkktrnjhfvb chtlytuj 'jwtyf& 

Chtlyzz dtkbxbyf gjhbcnjcnb-0^80+7 ghjybwftvjcnm-0^066 vrv2& 

Pfkt;m ytanb vfccbdyfz^ dbczxfz^ ublhjlbyfvbxtcrb 'rhfybhjdfyyfz& 

HHbbcc&&  66&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  ggjj  rrhhjjddkktt  cchhttllyyttuujj  ''jjwwttyyff  CCffvvuujjhhbb--GGffnnffhhllpptteekkbb--

YYbbyyjjwwvvbbyyllccrrjjuujj  vvttccnnjjhhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnjjddkkttyyff  PP&&  DD&&  VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  

vvffnntthhbbffkkffvv^̂  11998899))&&  

Ytanm ytantyj-fhjvfnbxtcrjuj nbgf^ gkjnyjcnm-880 ru$v3^ 

dzprjcnm d gkfcnjds[ eckjdbz[ 3^33 vGf& c& Cjlth;fybt fcafkmntyjd-

1^7+7 cvjk-5^7+7 gfhfabyf-1^32+7 cths-0^29+8 Yfxfkj rbgtybz-

280C^ ds[jl ahfrwbb ytanb-3000C-44^6+8 Yfxfkmysq ufpjdsq afrnjh-

25^2 v3$n& Gkfcnjdst djls fyfkjubxys djlfv vtcnjhj;ltybz Cfvujhb& 

 VVttccnnjjhhjj;;llttyybbzz  >>;;yyssqq  rreeggjjkk  CCffvvuujjhhbb jnrhsnj d 1979 u& 

Pfkt;m ytanb vfccbdyfz^ cdjljdfz ghbehjxtyf r cnhernehyjve dscnege 

djcnjxyjuj jrjyxfybz Ntktncrjq fynbrkbyfkb& Ytantyjcyjcnm fyfkj-

ubxys Cfvujhcrjq& 

-Crdf;bys lf.obt ytanm^ 

-Pfkt;m ytanb^ 

-Ufpjdfz ifgrf^ 

-Rjyneh DYR& 
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-Crdf;bys lf.obt ytanm^ 

 -Pfkt;m ytanb^ 

 -Ufpjdfz ifgrf^ 
-Rjyneh DYR& 

 
HHbbcc&&  77&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  ggjj  rrhhjjddkktt  cchhttllyyttuujj  ''jjwwttyyff  NNttkkttnnccrrjjuujj  vvttccnnjj--  

hhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnjjddkkttyyff  PP&&  DD&&  VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  vvffnntthhbbffkkffvv^̂  11998899))&&  

HHbbcc&&  88&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  ggjj  rrhhjjddkktt  cchhttllyyttuujj  ''jjwwttyyff  CCffvvuujjhhccrrjjuujj  vvttccnnjjhhjj--

;;llttyybbzz  ((>>;;yy&&  rreeggjjkk))  yyttaannbb  ((CCjjccnnjjddkkttyyff  PP&&  DD&&  VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  vvffnntthhbbffkkffvv^̂  

11998899))&& 

Ytanm jnyjcbncz r vtnfyj-yfantyjdjve nbge^ gkjnyjcnm 0^835 

u$cv3^ dzprjcnm-0^38 vgf&c& Cjlth;fybt fcafkmntyjd-1^26+^ cvjk-

-Crdf;bys lf.obt ytanm^ 

-Pfkt; ytanb^ 

 -Rjyneh DYR& 



88 CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

5^88+7 gfhfabyf-4^68+7 cths-0^28+7 Yfxfkj rbgtybz 980C^ ds[jl 

ahfrwbb ytanb-3000C-61^7+8 Gkfcnjdst djls fyfkjubxys djlfv vtc-

njhj;ltybz Cfvujhb& 

 HHbbcc&&  99&&  CC[[ttvvff  yyttaanntt--ppffrrjjyyllttyyccffnnyyss[[  ppffkktt;;ttqq  RRhhwwffyybbccff^̂  PPffgg&&  HHeeccnnffddbb  bb  

HHeeccnnffddbb  ((ggjj  TT&&  RR&&  DDff[[ffyybbzz  bb  LL&&  >>&&  GGffggffddff))&&  

h&Rehf 
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pfg& Hecnfdb       Rhwfybcb 

pfg& Hecnfdb      Hecnfdb 

Bpjkbybb rhjdkb 
chtlytuj 'jwtyf 

xthtp 500 v^ 
Bpjkbybb xthtp 

100 v^ 

Crdf;bys^ 

Ntrnjybxtcrbt 

hfphsds 

Ghtlgjkfuftvfz 

uhfybwf pfkt;b^ 

Ytanm 

Ufpj-rjyltycfn 

Ghtlgjkfuftvfz 

ytant ufpjdjuj 

rjynfrnf 
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Ytanzyjt vtcnjhj;ltybt Pfgflyjq Hecnfdb jnrhsnj d 1988 u& Jyj 

yf[jlbncz yf ghfdj,tht;mt h& Rehb Ytantyjcyjcnm cdzpfyf c dekrfyj-

utyyj-jcfljxysvb rjkktrnjhfvb chtlytuj 'jwtyf& Pfkt;m cdjljdfz c 

djljyfgjhysv ht;bvjv^ ibhjnyfz^ lde[regjkmyfz (Rhwfybcb b Pfg& 

Hecnfdb) c ctdthf b .uf juhfybxtyf hfphsdfvb& 

 UUffppjjrrjjyyllttyyccffnnyyjjtt  bb  yyttaannzzyyjjtt  vvttccnnjjhhjj;;llttyybbtt  HHeeccnnffddbb jnrhsnj d 

1988 u& Jyj yf[jlbncz yf ktdj,tht;mt h& Rehs b d cnhernehyjv jnyj-

itybb cdzpfyf c djcnjxysv ghjljk;tybtv Hecnfdcrjq fynbrkbyfkb& 

Ytantufpjyjcyjcnm ghbehjxtyf dekrfyjutyyj-jcfljxysv jnkj;tybzv 

chtlyt'jwtyf& Yf 'njb gkjoflb ghj,ehtyf 5 crdf;by^ bp rjb[ d lde[ 

crdf;byf[ gjkexty gj 120 nsczx$v3 ufpf b 10-12 re,jvtnhjd rjylty-

cfnf d rf;ljq crdf;byt& Rhjvt 'njuj bp yb;ytq xfcnb chtlyt'jwtyj-

ds[ ujhbpjynjd gjkexty ghbnjr ytanb& 

D .;yjq Rf[tnb d ghtltkf[ Uhepbb jnrhsnj gznm ytanzys[ vtc-

njhj;ltybq# Vbhpffycrfz^ Gfnfhf-Ibhfrcrfz^ Yfpfhkt,crfz^ Nfhb-

,fycrfz b <fqlbycrfz&  

YYttaannzzyyjjtt  vvttccnnjjhhjj;;llttyybbtt  VVbbhhppffffyybb yf[jlbncz d 'rcgkefnfwbb c 

1930 u& Cnhernehyj jyj hfcgjkj;tyj yf Vrhfkb[tdcrjq fynbrkbyfkb& 

Crkflrf d ghbcdjljdjq xfcnb hfpjhdfyf& 

HHbbcc&&  1100&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  ggjj  ggjjlljjiiddtt  \\66  uujjhhbbppjjyynnff  IIbbhhffrrccrrjjqq  ccddbbnnss  VVbbhhppffffyy--

ccrrjjuujj  vvttccnnjjhhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnffddbbkk  PP&&  DD&&  VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  vvffnntthhbbffkkffvv^̂  

11998899))&&  

-Bpjkbybb gj gjljidt \6 ujhbpjynf^ 

-C rdf;bys lf.obt ytanm^ 

-Rjynehb  pfkt;b ytanb^ 

-Ytanzyfz pfkt;m& 
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Ytantyjcyjcnm cdzpfyf c gkfcnfvb gtcxfybrjd ibhfrcrjq njkob 

(v'jnbc-gjyn)& Bp nhblwfnb ytantyjcys[ gkfcnjd ghjlernbdysvb zd-

kz.ncz 11^ 12 b 16 ujhbpjyns& B[ gjhbcnjcnm rjkt,ktncz d ghtltkf[ 10-

28+7 f ghjybwftvjcnm 60-24 vbkkblfhcb& Cenjxysq lt,bn ytanb 

,jkmibycndf ghj,ehtyys[ crdf;by hfdyf 0^5-0^2 n$cen& Lt,bn ytanb d 

jnltkmys[ crdf;byf[ cjcnfdkzk lj 10-25 n$cen& 

 Ytanm ytantyjdjuj nbgf^ chtlyzz gkjnyjcnm-0^875 u$cv3^ dzp-

rjcnm 5^4 vGf&c& Cjlth;fybt fcafkmntyjd-1^46+7 cvjk-!^7(+7 gfhf-

abyf-2^5+7 cths-0^35+8  
Yfxfkj rbgtybz 550C^ ds[jl ahfrwbb ytanb-3000C 48+8 Yfxf-

kmysq ufpjdsq afrnjh 205-243 v3$n& Gkfcnjdst djls jnyjczncz r ubl-

hjrfh,jyfnyj-yfnhbtdjve nbge c vbythfkbpfwbtq 0^35-1^5 u$k& 

 VVttccnnjjhhjj;;llttyybbtt  yyttaannbb  GGffnnffhhff--IIbbhhffrrbb hfcgjkj;ty >D Vbh-

pffycrjuj vtcnjhj;ltybz^ rjnjhfz c 1939 u ddtltyf d 'rcgkefnfwb.& 

Ytantufpjyjcyjcnm cdzpfyf c jnkj;tybzvb ibhfrcrjq cdbns& Jcyjd-

ysvb ytantyfcsotyysvb gkfcnfvb zdkz.ncz 15 b 18 ujhbpjyns& Rjk-

ktrnjhs nthbutyyst^ gjhjdst^ chtlyzz gjhbcnjcnm-16+7 ghjybwftvjcnm 

0^014 vrv2& Pfkt;m ytanb gkfcnjdfz^ cdjljdfz^ ntrnjybxtcrb 'rhfybhj-

dfyyfz& 

 Ytanm jnyjcbncz r ytantyjdjve nbge^ gkjnyjcnm-0^885 u$cv3^ 

dzprjcnm-8^3 vGf&c& cjlth;fybt fcafkmntyjd-6^16+7 cvjk-27^0+7 
gfhfabyf-2^0+7 cths-0^2+8 Yfxfkj rbgtybz-650C^ ds[jl ahfrwbb 

ytanb-3000C-47^5+8 Yfxfkmysq ufpjdsq afrnjh 100-160 v3/n& 

HHbbcc&&  1111&& CCnnhheerrnneehhyyffzz  rrffhhnnff  ggjj  rrhhjjddkktt  \\||666666  uujjhhbbppjjyynnff  yybb;;yyttuujj  jjnnllttkkff  IIbbhhffrrccrrjjqq  

ccddbbnnss  GGffnnffhhff--IIbbhhffrrccrrjjuujj  vvttccnnjjhhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnffddbbkk  PP&&  DD&&  VVuuttkkffllpptt  ggjj  

aajjyylljjddssvv  vvffnntthhbbffkkffvv^̂  11998899))&&  

-Bpjubgcs gjrhjdkt \|666  ujhbpjynf ^  
-Kbybz ds[jlf yfldbuf^ 

-Ghjtrwbz gthtctxtybz gkjcrjcnb yfldbuf c rhjdktq  \|666  uujjhhbbppjjyynnff^̂ 

-Ds[jl ujhbpjynf yf gjdth[yjcnm^ 

-Crdf;bys lf.obt ytanm^ 

-Rjynehs pfkt;b ytanb gj \|666  uujjhhbbppjjyynnee^̂ 

-Pfkt;m ytanb& 
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VVttccnnjjhhjj;;llttyybbtt  yyttaannbb  YYffppffhhkktt,,bb ghbehjxtyj r cvt;yjq r .ue c 

vtcnjhj;ltybzv Gfnfhf-Ibhfrb b jnrhsnj d 1988 u& Ghjvsiktyyst 

ghbnjrb ytanb ghbehjxty r 15 ujhbpjyne yb;ytuj jnltkf ibhfrcrjq 

cdbns& Vtcnjhj;ltybz dj vyjujv fyfkjubxyj vtcnjhj;ltyb. Gfnfhf-

Ibhfrb& 

HHbbcc&&  1122&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  ggjj  rrhhjjddkktt  gghhjjlleerrnnbbddyyss[[  jjnnkkjj;;ttyybbqq  IIbbhhffrrccrrjjqq  ccddbbnnss  

YYffppffhhkktt,,ccrrjjuujj  vvttccnnjjhhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnffddbbkk  PP&&  DD&&  VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  vvffnntt--

hhbbffkkffvv^̂  11998899))&& 

 YYttaannzzyyjjtt  vvttccnnjjhhjj;;llttyybbtt  NNffhhbb,,ffyyff jnrhsnj d 1962 u& Yf gjdth-

[yjcnb ibhjnyst Nfhb,fyf-Lblbujhcrfz cnhernehs ghtlcnfdkz.n 

cj,jq hfpjhdfyye. gj cdjle fccbvtnhbxyst fynbrkbyfkb^ rjnjhst c 

uke,byjq ckbdftncz b gtht[jlbn d jlyj rhegyjt gjlyznbt& 

 Ytantyjcyjcnm cdzpfyf c jnkj;tybzvb gjlyfldbujdjuj .;yjuj 

jnltkf ibhfrcrjq cdbns (vtjnbc-gjyn) b 'kmlfhcrjq cdbns (dth[ybq 

cfhvfnf)^ d hfphtpt rjnjhs[ dsltkztncz 21 ujhbpjynf ckj;tyys[ gtcrf-

vb^ gtcxfybrfvb b fktdhjkbnfvb& Jcyjdysv j,]trnjv zdkz.ncz 9^14 15 

b 19 ujhbpjyns& Rjkktrnjhs nthhbutyyst^ gjhjdst^ chtlyzz gjhbcnjcnm 

rjnjhs[ 17-18+7 f ghjybwftvjcnm-0^014 vrv2& Pfkt;m ytanb gkfcnj-

dfz^ cdjljdfz^ ht;bv djljyfgjhysq&  

 Ytanm vtcnjhj;ltybz bvttn gkjnyjcnm-0^850^ u$cv3^ dzprjcnm-

5^27 vGf&c&^ cjlth;fybt fcafkmntyjd-4^7+7 cvjk-9^5+7 gfhfabyf-

5^9+7 cths-0^26+8 
Yfxfkj rbgtybz-800C^ ds[jl ahfrwbb ytanb-3000C-lj 56+8 

Yfxfkmysq ufpjdsq afrnjh 15 v3$n& Gkfcnjdst djls ibhfrcrjq cdbns 

jnyjczncz r ublhjrfh,jyfnyj-yfnhbtdjve nbge cj chtlytq vbythfkb-

pfwbtq 5^2 u$k& Djls  'kmlfhcrjq cdbns [kjh-rfkmwbtdjuj nbgf c 

vbythfkbpfwbtq lj 19-27 u$k& 

-Bpjubgcs gj rhjdkt ghjlernbdyjuj gkfcnf^ 

-Crdf;bys lf.obt ytanm^ 

-Rjyneh ytantufpjyjcyjcnb^ 

-Ghjlernbdysq gkfcn^ 

-Ds[jl cdbns yf gjdth[yjcnm^ 

-Kbybz ntrnjybxtcrb[ yfheitybq& 
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HHbbcc&&  1133&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  NNffhhbb,,ffyyccrrjjuujj  vvttccnnjjhhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnffddbbkk  PP&&  DD&&  

VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  vvffnntthhbbffkkffvv^̂  11998899))&& 

<<ffqqllbbyyccrrjjtt  vvttccnnjjhhjj;;llttyybbtt  yyttaannbb hfcgjkj;tyf d .ujdjcnjxyjq 

xfcnb ctdthyjuj rhskf ukfdyjuj fynbrkbyfhbz >;yjq Rf[tnb& Ctdthyjt 

rhskj^ ult hfcgjkj;tyj vtcnjhj;ltybt^ ckj;tyf jnkj;tybzvb v'j-

nbc-gjynf^ cfhvfnf^ b ch& vbjwtyf& Crkflrf jckj;ytyf yfldbujv b 

c,hjcfvb& Vtcnjhj;ltybt bplfdyf ghbdktrfkj dybvfybt ,kfujlfhz 

ghjzdktybzv ytanb b ufpf^ cdzpfyys[ c j,yf;tybzvb ytanzys[ gkfcnjd 

dth[ytuj cfhvfnf b vyjujxbcktyys[ uhzptds[ cjgjr& D crd& 1!_ c uke-

,bys 547 v bp dth[ytq xfcnb 30-vtnhjdjq gfxrb gtcxfybrjd dth[ytuj 

cfhvfnf ,sk gjkexty ajynfy ytanb lj 6-7 n$cen^ f crd& 1!^ bp 'njuj 

;t gkfcnf^ ajynfybhjdfkf ytanm. c cenjxysv lt,bnjv lj 250 n$c&

 Ytanm vtcnjhj;ltybz bp 30 vtnhjdjq gfxrb bvttn gkjnyjcnm-

0^976-0^990 u$cv3 jnujys lj 3000C 16-23+7 Cvjks frwbpyst-75-90+7 
fcafkmntys 1^59-5^16+7 gfhfaby-0^55-0^79+7 fpjn-0^33-0^84+7 
cthf-0^46-0^74+8 Ytanm bp ch& cfhvfnf (tcntcndtyyst ds[jlf) bvt.n5 
gkjnyjcnm-0^978-1^01 u$cv3^ jnujy lj 3000C 10-12+7 cvjks frwbpyst-

65-85+7 fcafkmntys-290-690+7 gfhfaby-0^64+7 fpjn-0^39-1^28+7 
cthf-0^45-0^82+8 Ufps dsltkz.obt bp uhzptds[ csgjr j,kflf.n ckt-

le.obvb gjrfpfntkzvb5 vtnfy-15^5-94^5+7 'nfy lj 2^44+7 ghjgfy b 

,enfy lj 1^52+ b fpjnf lj 75^6+8 Djls dth[ytuj b chtlytuj cfhvfnf^ 

cdzpfyyst c uhzptdsvb dekrfyfvb b ds[jlfvb ytanb jnyjczncz r ubl-

hjrfh,jyfnyj-yfnhbtdjve b [kjhvfuybtdjve nbgfv c cjlth;fybtv 

bjlf 7^6-19 vu$k b ,hjvf 3^2-10 vu$k& 
  

  

  

-Crdf;bys lf.obt ytanm^ 

-Pfkt;m ytanb gj 30v gfxrt gtcxfybrjd dth[ytuj cfhvfnf& 
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HHbbcc&&  1144&&  CCnnhheerrnneehhyyffzz  rrffhhnnff  <<ffqqllbbyyccrrjjuujj  vvttccnnjjhhjj;;llttyybbzz  yyttaannbb  ((CCjjccnnffddbbkk  PP&&  DD&&  

VVuuttkkffllpptt  ggjj  aajjyylljjddssvv  vvffnntthhbbffkkffvv^̂  11998899))&& 

Dctuj d Uhepbb jnrhsnj 14 ytanzys[ b 2 ufpjds[ vtcnjhj;ltybq& 

Ghb 'njv jyb ghbehjxtys5 Jrevcrfz r gtcxfybrfv dth[ytq .hs^ 

Pfgflyj b Djcnjxyj Xfkflblcrfz r bpdtcnyzrfv dth[ytuj vtkf^ Cfvujhb 

-Gfnfhlptekb-Ybyjwvbylcrfz^ >;ysq regjk Cfvujhb^ Ntktncrfz^ 

Pfgflyj b Djcnjxyj Hecnfdcrfz r dekrfyjutyysv j,hfpjdfybzv chtlytuj 

'jwtyf b Yjhbqcrfz- Cfw[tybccrfz r jcflrfv gtcxfybrjd vfqrjgf b 

yb;ytuj^ chtlytuj b dth[ytuj gkbjwtyf^ Cegcbycrfz b <fqlbycrfz r 

gtcxfyj-ukbybcnsv jnkj;tybzv chtlytuj b dth[ytuj vbjwtyf^ Ihj-

vbce,fycrfz^ Vbhpffycrfz^ Gfnfhf-Ibhfrcrfz b Yfpfhkt,crfz r 

gtcxfyj-rjyukjvthfnjdsv j,hfpjdfybzv v'jnbc-gjynf b frxfusk-

fgithjyf b Nfhb,fycrfz r jcflrfv "kmlfhcrjq (dth[ybq cfhvfn)-

Ibhfrcrjq (V'jnbc-gjyn) cdbnfv& 

 

 

Kbnthfnehf 

 

1. Df[fybz  "&R&^ Ybrehflpt U&Y&^ Gfgfdf L&>&^ Ctgfidbkb J&F& 

Ytantufpjyjcyjcnm Pfgflyjq Uhepbb& Ghbhjlyst htcehcs 

Uhepycrjq CCH& V&# Bpl& FY CCCH^ 1963& 

2. df[fybf t87 gfgfdf l8 vfwjw[kt,tkb iflhtdfyb8 
3. Rt,flpt Y&B& Ytantufpjyjcyjcnm Djcnjxyjq Uhepbb& Ghbhj-

lyst htcehcs Uhepbycrjq CCH& V&#Bpl FY CCCH^ 1963& 

4. Kfkbtd F&Y& Ytanm b Ujh.xbt ufps& Utjkjubz CCCH^ n { 

Uhepbycrfz CCH& Gjktpyst bcrjgftvst& V&# Ytlhf7 1974& 

-Crdf;bys lf.obt ytanm^ 

-Pfkt; ytanb gj 30v gfxrt gtcxfybrjd dth[ytuj cfhvfnf& 
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5. Vutkflpt P&D&  Utjkjubxtcrjt cnhjtybt b gthcgtrnbds yta-

ntufpjyjcyjcnb Djcnjxyj-Uhepbycrjuj ghjub,f b cyt;ys[ 

hfbjyjd Pfrfdrfpmz& $$Ljrnjhcrfz lbccthnfwbz& N,bkbcb^ 

1991& 

6. Hecflpt F&B& Uke,byyjt cnhjtybt jcfljxyjuj xt[kf Ghbn,b-

kbccrjuj hfqjyf gj utjabpbxtcrbv lfyysv& 22Rfylblfncrfz 

lbccthnfwbz&N,bkbcb^ 1998& 

7. pbhfmf't v87 cfyf't u8 yfdsj,bcf lf ufpbc lfuhjdt,bc 't,yf-
'bt,bc stjhbekb cfae'dkt,b lf vtsjlt,b8 s,bkbcb5 ufyfs-
kt,f7 !))(8 

 

 
 
 
 
efr8 %%!8 @$8 ~$*)8 @@` 

l8 df[fybf7 t8 df[fybf7 p8 vutkf't 
 

CCJJHHBBCC  OO>>TT<<BBCC  YYFFDDSSJJ<<UUFFPPBBFFYYJJ<<BBCC  GGTTHHCCGGTTMMNNBBEEKKJJ<<FF  
CCFFMMFFHHSSDDTTKKJJIIBB    

  
ooffhhlluuttyybbkkbbff  ttrrjjkkjjuubbeehh  vvttwwyy88  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  uu88  ccffyyff''bbcc  vvbbtthh  

  
 cjhbc o.t,f7 hjvtkbw afhsjl fhbc 
ufdhwtkt,ekb rfdrfcbjybc cfv[htsb ath-
lbc ufuhf-]fdbc ~yf[8!` lf cfmfhsdtkjc 
,tknbc wtynhfkehb ~bvthtsbc` fptdt,bc 
ntmnjybreh pjyt,ib yfdsj,bcf lf ufpbc 
,elj,t,bc 't,yf-'bt,bc sdfkcfphbcbs7 gth-
cgtmnbek j,btmnfl bsdkt,f8 cjhbc o.t,bc 
cnhfnjnbgb ufykfut,ekbf cja8 cjhsfy8 fv 
v'kfdhb ~!%__ v` akbijblehb nthbutyekb 
ajhvfwbbc fcfrb f8]fytkb'bc [#] vbth fvjybnehb afeybs 

lflubylf njfhcek-ffktyehfl8 vjudbfyt,bs7 t7 df[fybfc [@] vbth fv 
o.t,bc ltnfkehb zhbkt,b itlutybk bmyf7 hjujhw 
cja8 cjhsfy7 cjhbc fynbrkbybc cfv[hts ahsfpt ~vl8 
cjynfhekfc [tj,f`7 fctdt ufwbkt,bs lfcfdktsbs7 jme-
vbc fvjotdbc jrfkvf[bc fynbrkbybc cfv[hts ahsfpt 
~vl8jrfkvf[bc [tj,f` lf cja8 cjhbc fqvjcfdktsbs7 
ktct-xjhlbc fynbrkbybc sfqeh yfobkib ~rehjhn 
ktctcsfy` fv erfyfcrytksfy lfrfdibht,ekbf wyj,bkb 
vbythfkehb o.kbc7 yfdsj,bcf lf ufpbc ~yf[8@` tat-
mnehb ptlfgbhekb ufvjcfdkt,b [!7 @7 %7 ^]8 

cja8 cjhsfy tc o.t,f ofhvjlutybkbf fhfrfh,jyf-
nekb vemb athbc sb[f-abmkt,bc7 fhubkbnt,bcf lf 
mdbifmdt,bc akbijblehb vjhbutj,bs8 fvfcsfy7 mdbifmdt-
,bc wfkrtekb ihtt,bc cbv'kfdht vth.tj,c !-!_ cv-lfy @-# vtnhfvlt7 
[jkj lfcnt,bc fqotdc #_-$_ vtnhfvlt8 fvfdt lhjc7 mdbifmdbfyb ihtt- 

 
  

ttdduuhhffaa  ddff[[ffyybbff  
utjk8 vby8 vtwy8 
ljmnjhb7 ghja8 

 
  

llffddbbss  ddff[[ffyybbff  
uuttjjkk88  vvbbyy88  vvttwwyy88  

rrffyyllbbllffnnbb 

 
 

ppeehhff,,  vvuuttkkff''tt  
lljjmmnn8877  ccnnee--cc  

gghhjjaa8877  ccffvvssjj  uuttjjkk88  
aaffrreekknnttnnbbcc  llttrrffyybb  
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,bc hfjltyj,f lf cbv'kfdhtt,b vfnekj,c o.t,bc cfut,blfy cf[ehf-
dbcfrty lf cfv[htsbs7 cfmfhsdtkjc ,tknbc vbvfhsekt,bs8 cjhbc 
o.t,f itbwfdc vwtyfhtek ltnhbnecc7 yf[ibhbc vwbht kbypt,bc xf-
yfhst,c lf vwbht pjvbc vrdhbd cathek cblthbnbc rjyrhtwbt,c [!-
*]8  

  

  
  

yyff[[88  !!88  ccffmmffhhssddttkkjjcc  ,,ttkknnbbccff  llff  uuffuuhhff--]]ffddbbcc  ppjjyybbcc  aaffhhuukktt,,iibb  uuffddhhwwttkktt,,eekkbb  
bbeehheekkbb  yyffkkttmmtt,,bbcc  zzhhbbkktt,,bbcc  rrjjhhttkkffwwbbeehhbb  ccmmttvvff 
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 cjhbc o.t,f cfvbdt zhbkib sfy[vj,bs tlt,f mdtlfbehekb 
fcfrbc eahj 'dtk ~vefibc` o.t,fc lf bafht,f ,fbjcehb  dekrfyj-
utyehb ofhvjyfmvyt,bs8 o.t,bc vhfdfkb zhbkbc itcofdkf lf rjht-
kfwbf vbesbst,c vbc kbsjafwbtceh ufvotj,fpt rfdrfcbehb vbvfh-
sekt,bs7 [jkj cfv[htsb vbvfhsekt,bs7 bvthtsbc fptdt,bc pjybc 
jrhb,bcf lf cfx[thbc fvjotdt,bc afhukt,ib 'bhekbc vfcbdpt ofh-
vjlutybkb zhbkt,bc vb[tldbs7 eylf dbuekbc[vjs7 hjv cjhbc o.t-
,bc itvflutykj,fib ufvjthtdf rfh,jyfnekb mfyt,bw ~yf[8 #`7 hfptw 
vbesbst,c b8 rf[f'bc [$] vbth ,fbjcehb gjhabhbnek cthbfib yfgjd-
yb rbhmdt,bc mctyjkbst,bw8 

  
yyff[[88  ##88  bbvvtthhttssbbcc  ppjjyybbcc  nnjjffhhcc--ffffkkttyyeehhbb  ffccffrrbbcc  yyffkkttmmtt,,bbcc  kkbbssjjaaffwwbbttcctt,,bbccff  llff  

ccbbvv''kkffddhhtttt,,bbcc  uuffyyffoobbkktt,,bbcc  ccmmttvvff  
!!88  [[vvttkkttssbb99  @@88  kkbbssjjaaffwwbbttcceehhbb  ccffppqqddffhhbb99  ##88  ccbbvv''kkffddhhttssff  bbppjj[[ffpptt,,bb99  $$88  vvttnnffvvjjhh--
aajjpptt,,eekkbb  ssbb[[tt,,bb  llff  aabbmmkktt,,bb99  %%88  ffhhuubbkkbbsstt,,bb99  ^̂88  rrbbhhmmddtt,,bb99  **88  mmddbbiiffmmddtt,,bb99  ((88  rrjjyy--
uukkjjvvtthhffnntt,,bb88 
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ufuhf-]fdbcf lf bvthtsbc pjybc afhukt,ib fhct,ekb vhf-
dfkhbw[jdfyb ptlfgbhekb tatmnehb ufvjcfdkt,bc7 ,ehqdbc ghjwtc-
ib vjltybcf7 se cfvsj ufvjyfveitdht,ib 'kbthb ufvjdkbyt,t,bc cf-
ae'dtkpt ~yf[8 @`7 mdtlfbehekb yfktmt,b lblb [fybf cfmfhsdtkjib 
bsdkt,f lfyfktmb cfafhbc .dtkfpt 'dtk cnhfnbuhfabek yfdsj,-
ufpofhvjvmvytk thstekfl7 [jkj cjhbc o.t,bc mdbifmdt,b lf rbh-
mdt,b bvthtsbc pjybc jrhb,bc fvjotdbc afhukt,ib7 /blhjlbyfvbre-

yyff[[88  ^̂88  jjrrhhbb,,bbcc  ffvvjjoottddbbcc  yyffvvff[[ddffyybbcc  ffyynnbbrrkkbbyypptt  ~~cc88  jj]]jjkkff`̀  ccffgghhjjttmmnnjj  
ccff''bbtt,,jj  zzff,,eehhqqbbkkbbcc  vvjjccffkkjjllyyttkkbb  uuttjjkkjjuubbeehhbb  zzhhbbkkbb88  
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hfl lf[ehek gbhj,t,ib ~yf[8 #` ofhvjflutyc yfdsj,ufpitvwdtk cf-
'bt,j j,btmnc [!7 @7 %7 ^]8 

cjhbc o.t,bc zhbkbcf lf yfdsj,ufpbfyj,bc itcofdkbc vbpybs7 
cfmyfdsj,bc vbth c[dflfc[df lhjc ufb,ehqf zf,ehqbkt,b jyztbibc7 
,pbfehbc lf gthtdbc vblfvjt,ib8 vfuhfv ntmybrehb vbptpt,bc ufvj7 
kbrdblbht,ek bmyf lf ,fbjceh gjhabhbnekb cthbbc mdti ufykf-
ut,ekb cjhbc o.t,f ufe[cytkb lfhxf [!7 @]8 fmdt eylf fqbybiyjc7 
hjv gthtdbc 1! ~yf[8 $` cf'bt,j zf,ehqbkbc ,ehqdbc ghjwtcib 
~mfhpvfybc fynbrkbybc cfv[hts ahsfpt` (__-!%___ v bynthdfkib 
flubkb /mjylf ufpbc vjltyc [!7 @]8 

cjhbc o.t,fib yfdsj,bcf lf ufpbc ,elj,t,bc 't,yf-'bt,bc 
sdfkcfphbcbs7 gbhdtk hbuib7 .ehflqt,fc bvcf[eht,c bvthtsbc fpt-
dt,bc jrhb,bcf lf cfx[thbc fvjotdt,bc7 itcf,fvbcfl yfvf[dfybcf lf 
mfhpvfybc fynbrkbyt,b7 cflfw )__-!___ v-bfyb cbv'kfdhbc rfh,jyf-
nek-nthbutyekb yfktmt,bc yfdsj,ufpitvwdtkj,bc gjntywbfkb cfsf-
yflj utjabpbrehb itcofdkbc itvltu7 eylf ufybcfpqdhjc qhvf cf-
'bt,j ,ehqdbc cfiefkt,bs [!7 @7 ^]8 

fmtlfy ufvjvlbyfht7 xdtyc vbth htrjvtylt,ekbf5 
 !8 cfdtkt utjabpbrehb cfveifjt,bc xfnfht,f yfvf[dfybcf lf 
mfhpvfybc cnhemnehekb fut,ekt,bc lfcflutyfl ffktyehb cfhse-
kbc cf[ehfdbc vb[tldbs ~yf[8 $7 %`8 

@8 qhvf cf'bt,j ,ehqdf ~$___ v` yfvf[dfybc fynbrkbybc sfqeh 
yfobkib7 cja8 j]jkjc vblfvjt,ib7 cflfw ffktyehbc cf[ehfdb cfdf-
hfeljl ufykfut,ekb eylf b.jc #___-#!__ v cbqhvtpt ~yf[8 %7 ^`8 

#8 yfvf[dfybc cnhemnehbc sfyflhjekfl qhvf cf'bt,j ,ehqdf 
~#%__ v` mfhpvfybc fynbrkbybc sfqeh yfobkib7 fvfdt cf[tkojlt,bc 
cjakbc vblfvjt,ib ~yf[8 $`7 cflfw cjhbc o.t,bc cf[ehfdb lff[kjt-
,bs @^__-@*__ v-pt eylf b.jc ufykfut,ekb8 

$8 ,ehqdbc ghjwtcib fewbkt,tkbf behekb yfktmt,bc utjmb-
vbehb lf /blhjutjkjubehb fyfkbpt,bc xfnfht,f8  

%8 gbhdtkb hbubc cf'bt,j j,btmnt,pt lflt,bsb itltut,bc vb-
[tldbs7 cfzbhjf cfdtkt utjabpbrehb cfveifjt,bc xfnfht,f lfyfhxty 
cf'bt,j j,btmnt,ptw7 hflufy sbsjtekb vfsufyb cfresfhb yfdsj,ufp-
itvwdtkj,bc gjntywbfkc akj,c8 qhvf cf'bt,j ,ehqdf eylf ufdbs-
dfkbcobyjs jyztbibc7 ,pbfehbc ~jrhb,bc fvjotdf`7 ve[ehf-[htbsbc7 
pjcodthbc7 ,bkehsfc lf cbyfuehbc ~cfx[thtc fvjotdf` fynbrkbyt,-
ptw8 
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ooffhhlluuttyybbkkbbff  ccffmmffhhssddttkkjjcc  vvttwwyybbtthhtt,,ffssff  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  uu88  ppffhhbb''bbcc  vvbbtthh  

 

vhfdfkb okbc cfdtkt utjkjube-
hb veifj,bc itltut,bc fyfkbpbs [1-9]7 
,ehqdbc vjyfwtvt,bcf lf kbnthfnehe-
kb o.fhjt,bc ufsdfkbcobyt,bs7 cfief-
kt,f vjudtwf cfmfhsdtkjc ,tknbc be-
hekb rjvgktmcbc kbsjcnhfnbuhfabekb 
lfyfotdht,bc cmtvbc itcf[t, xfvjudt.f-
kb,t,byf xdtyb it[tlekt,t,b7 hjvkbc 
vbpfybf lf[vfht,f ufeobjc fv rjvgktmc-
ib yfdsj,bcf lf ufpbc cf,fljt,bc 't,yf 
-'bt,bc ghjtmnekb j,btmnt,bc ithxtdbc 

cfmvtc8 
cfmfhsdtkjc ,tknbc ce,,fmyehb nbgbc behe-

kb fcfrbc v'kfdhb ~$___-%___ v` lfyf-
ktmb /tnthjutyekb rjvgktmcb vrf-
abjl b.jaf mdtlf7 ief lf ptlfbe-
hek ajhvfwbt,fl7 hjvkt,bw7 sfdbc 
v[hbd7 vhfdfk kbsjcnhfnbuhfabek 
o.t,t,fl lfotdhlt,f8 fvfcsfy7 tc ajh-
vfwbt,b lf o.t,t,b vrdtshfl fhfsf-
yf,hflff ufdhwtkt,ekb ,tknbcf lf 
vbc vjcfpqdht hfbjyt,ib7 hfw ufhrdt-
ekobkfl f'ytkt,c cbqhvekb fut,e-

kt,bcf lf yfdsj,ufpbfyj,bc itcofdkfc7 [jkj jrhb,bc7 
cfx[thbcf lf jmevbc fvjotdt,pt ufdhwtkt,ekb behekb rjvgktmcb 
lblb [fybf 3cfmyfdsj,ib4 bsdkt,f yfdsj,bcf lf ufpbc cf,fljt,bc 
't,yf-'bt,bc gthcgtmnbek hfbjyt,fl8 fqybiyekb lf,hrjkt,f vybi-  
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dytkjdfyobkfl itb'kt,f uflfbkf[jc 'bhekbc idthbkbc ~vfcbdbcf` 
lf rfdrfcbjybc cfv[htsb athlbc yfjzf cbcntvbc afhukt,ib ptlf-
gbhpt uf[cybkb behekb yfktmt,bc zhbkt,bc ehsbthsitgbhbcgbht,bs 
~yf[8 !`8 

'bhekbc idthbkbc mdtlfbehekb-ffktyehb ajhvfwbbc zhbkib 
~yf[8 @` ufvjb.jaf5 vfhnjse,ybc7 ihjibc7 zjysjcf lf ,thtnbcbc 
o.t,t,b ~#7*`8 vfhnjse,ybcf ~@%_ v` lf ihjibc ~*_ v` o.t,t,b 'bhe-
kbc idthbkbc xhlbkj-fqvjcfdkts gthbathbfpt kbsjafwbtcehfl 
bwdkt,f zjysjc o.t,bs ~%__ v`7 [jkj ,thtnbcbc o.t,fc ~!@_ v` 
ptlvbotdybs kjrfkehb ufdhwtkt,f fmdc vbc thscf[tkf cjakbc 
vblfvjt,ib lf b8 rf[b'bc ~!)$*` vbth gbhj,bsfl ufycfpqdhekbf 
njfhc-ffktyehfl8 js[bdt o.t,f thsvfytssfy sfylfsfyj,bsb uflfcd-
kbsff lfrfdibht,ekb7 nhfycuhtcbekflff ufykfut,ekb behekbcobyf 
rhbcnfkehb aeylfvtynbc mfyt,pt lf fctdt nhfycuhtcbekfl bafht,f 
v'kfdhb ~@___ v` ,fbjcjehb fcfrbc gjhabhbnekb cthbbc mfyt,bs 
~#7*`8 'bhekbc idthbkbc fqvjcfdktsbs7 c8 vj[bcsfy ~yf[8 #`7 
,ehqdbs uf[cybk bmyf gjhabhbnekb cthbbc mdtlf yfobkb ~#%_ v`7 
hjvtkbw esfy[vjl fhbc ufykfut,ekb vfhnjse,ybc o.t,fpt ~#%_ v`8 
hfw vjovj,c7 hjv 'bhekbc idthbkpt behekb gthbjlbc lfcfo.bcib 
lfo.t,ekb vfhx[b pqdbc nhfycuhtcbf ytkb ntvgbs dbsfhlt,jlf 
flht ffktyehfvlt7 [jkj ffktyehbc ,jkjc flubkb /mjylf lfyfj-
zt,bc ljytwbehb afpbc ufvjdkbyt,fcsfy lfrfdibht,ek htuhtcbfc7 
hjvtkbw flht,fbjcehib afhsj nhfycuhtcbbs itbwdfkf [#7*]8 'bhe-
kbc idthbkbcfufy ufyc[dfdt,bs7 rfdrfcbjybc cfv[hts yfjzf cbcntvf-
ib7 mdtlfbehek-ffktyehb ajhvfwbf ofhvjlutybkbf v'kfdhb ~#___v-
vlt lf vtnb` erfh,jyfnj sb[fabmkt,bc7 fhubkbnt,bcf lf s[tkb 
mdbifmdt,bc ~akbib` vjhbutj,bs [!7 @7 @7 #7 *]7 hjvkbc ptlf yfobk-
ib c8 cjhsfy ~jybc hfbjyb` f8 ]fytkb'tv ~!)$^` ufvj/.j fvjybnehb 
afeybs lf[fcbfst,ekb cjhbc o.t,f ~njfhcek-ffktyehb`8 itvlujvib 
tc o.t,f ltnfkehfl itbcofdktc t8 df[fybfv7 l8 gfgfdfv lf b8 cgfhb-
fidbkvf ~!)*^` cjhbc7 jrfkvf[bc lf ktct-xjhlbc fynbrkbyt,bc 
afhukt,ib8 ufuhf-]fdbc pjybc cfv[hts yfobkib mdtlfbehek yfkt-
mt,sfy jlbsufydt wyj,bkbf yfdsj,bcf lf ufpbc vhfdfkhbw[jdfyb lf 
tatmnehb ptlfgbhekb ufvjcfdkt,b7 ufycfresht,bs rb ktct-xjhlbc 
e,fypt9 hflufy mdtlfbehekb ajhvfwbf itbwfdc cfmfhsdtkjc lfyf-
ktmb cfafhbc .dtkfpt 'dtk lf afhsj htubjyekb ufdhwtkt,bc 
vmjyt yfdsj,ufpofhvjvij, sb[bfy mfyt,c ~eahj 'dtkb fcfrbc yfkt-
mt,blfy ufvjcfdkt,b wyj,bkb fh fhbc`7 l8 df[fybfc vbth gbhdtkfl 
bmyf ufvj.jabkb ktctc cthbbc cf[tkojlt,bs lf vjbwfdc /tnfy;eh-
cbytvehek-gkbyc,f[eh cfhsekt,c8  

cjhbc o.t,f ofhvjlutybkbf fhfrfh,jyfnekb sb[fabmkt,bc7 
fhubkbnt,bcf lf mdbifmdt,bc vjhbutj,bs8 erfyfcrytksf cbv'kfdht 
vth.tj,c !-!_ cfynbvtnhblfy @-# vtnhfvlt7 [jkj sbsjtekb lfcnbc 
cbv'kfdht fqotdc #_-$_ vtnhc8 fvfdt lhjc mdbifmdt,bc hbw[db lf 
cbv'kfdht vfnekj,c hjujhw mdtvjlfy ptdbs zhbkib7 bct cfv[hts 
cfmfhsdtkjc ,tknbc vbvfhsekt,bs [!7@7#8*]8 
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yf[8@8 bvthtsbc ~wtynhfkehb` fptdt,bc pjybc mdtlf behek-ffktyehb cfhsekbc 

yfktmt,bc kbsjkjubeh-cnhfnbuhfabekb zhbkt,bc itsfdct,bc cmtvf  
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 vsf jrfkvf[tcsfy lf c8 cjhsfy ofhvjlutybkb ptlfgbhekb 

yyff[[88##88  mmffhhsskkbbcc  ppjjyybbcc  aaffhhuukktt,,iibb  zzff,,eehhqqbbkktt,,bbcc  iittssffddcctt,,bbcc  ccmmttvvff  
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zhbkt,b ~!#__-!%__ v` kbsjafwbtcehfl thsvfytsbc fyfkjubehbf7 
[jkj cjhbc o.t,f sfy[vj,bs fuh'tkt,c hf utjcbyrkbyehb ajhvfw-
bbc eahj 'dtkb fcfrbc vefibc o.t,fc7 nhfycuhtcbekfl bafht,f ,f-
bjcehb gjhabhbnekb cthbbs8 vhfdfkb zhbkbc itcofdkf lf itsf-
dct,f ~yf[8 !` vbesbst,c mdtlfbehekb o.t,t,bc htubjyek kbsjaf-
wbtceh ufdhwtkt,fc ptufytlehb ~rfdrfcbehb` vbvfhsekt,bs8 cfv[ht-
sbs7 'bhekbc idthbkbcfrty cbv'kfdhtt,bc itvwbht,fcsfy thsfl7 it-
bvxytdf mdbifmdbfyj,bc ufphlbc firfhf ntyltywbf [!7@7#7^]7 [jkj jr-
hb,bcf lf cfx[thbc fvjotdt,pt eylf lfdeidfs7 hjv cjhbc o.t,f 
~(__-)__v` ofhvjlutybkbf mdbifmdt,bc7 sb[fabmkt,bc7 fhubkbnt,bc7 
rbhmdt,bcf lf vthutkt,bc vjhbutj,bs7 hfcfw vjovj,c ,fbjceh ofh-
vjyfmvyt,ib rbhmdt,bc mctyjkbst,bw [#7*]8 

,fbjcehb cfhsekb ofhvjlutybkbf v'kfdhb ~#%__v` gjhabhb-
nekb cthbbs7 [jkj 3cfmyfdsj,bc4 vbth !)^@ o8 n.b,ekbc hfbjy c8 
,pbfehsfy uf,ehqekb 1! gfhfvtnhekb zf,ehqbkb ~@*^_v` fv cthb-
blfy dth ufdblf7 hbc ufvjw jrhb,bc fvjotdbc cjhbc o.t,bc zhbk-
bcf lf vfcib itcf'kt,tkb yfdsj,ufpbfyj,bc itcofdkbc fvjwfyf 'f-
kfib hxt,f8 gjhabhbnekb cthbf gbhj,bsfl yfotdhlt,f kb[tsbc7 
jyztbibc lf ,pbfehbc o.t,t,fl [#]8 fmtlfy gbhdtkb itflutyc gjh-
abhbnekb cthbbc mdtlf yfobkc ~@___-@%__v` lf itbwfdc qfhb, mdt-
lf,fbjceh afeyfc7 [jkj ,pbfehbc o.t,f ~%__-!___v-vlt` ofhvjlut-
ybkbf ptlf,fbjcehb afeybs lf[fcbfst,ekb nthbutyekb yfktmt,bs 
~yf[8$`8 

,fsehb cfhsekb ofhvjlutybkbf vnryfhb lf zfj,bfyb fepbc 
ofhvjyfmvyt,bs lf fh itbwfdc cf[tkv'qdfytkj afeyfc7 [jkj jrhb-
,bc fvjotdbc ptlfgbhek zhbkt,ib ~vl8 gfnb;tekbc [tj,fib` f8 ]f-
ytkb'tv  ~!)$_` jhb o.t,f ufvj/.j7 vfs ijhbc mdtlfc vjudbfyt,bs t8 
df[fybfv ~!)*^` gfnb;tekbc o.t,f ~@%_ v` eojlf7 [jkj ptlfc - 
n.b,ekbc o.t,f ~#%_v`7 hjvkbc ptlf yfobkib ~(%v` n.b,ekbc7 if-
jhbc lf utkfsbc cf,fljt,pt ufvjb.jaf mdfyf[ibhbc ghjlemnbekb 
atyt,b8 n.dfhxtkbc yf[ibhbc cf,fljc vblfvjt,bc ufhlf7 ,fsehb yf-
ktmt,b itlfht,bs vwbht ufdhwtkt,bs cfhut,kj,c ~!%_-@%_v` lf 
ithxtybkbf v[jkjl udbfybehfvltkb lhjbc itlfht,bs lf'bhek e,-
yt,ib ~c8 o.fdfib lf m8 jxfvxbht`7 cflfw tc yfktmt,b n.dfhxtkbc 
o.t,bc cf[tkojlt,bs fhbc wyj,bkb [!7@7#]8  

cfmfhsdtkjc ,tknbcf lf vbvlt,fht nthbnjhbfpt ptlfbehekb 
ajhvfwbf ofhvjlutybkbf kfueyeh-rjynbytynehb lf pqdbehb tgb-
rjynbytynehb yfktmt,bs [!7@7#7%]8 fvfcsfy7 kfueyeh-rjynbytynehb 
o.t,f afhsjlff ufdhwtkt,ekb bvthtsbcf lf rjk[tsbc pjyt,ib lf 
vfsb vjcfpqdht ufuhf-]fdbc pjybc hfbjyib ~hfzf-ktx[evbc7 cfvtuht-
kjc lf fqvjcfdkts fa[fptsbc afhukt,ib`7 vfiby hjwf ufuhf-]f-
dbc pjybc lfyfhxty nthbnjhbfpt ufdhwtkt,ekbf tgbrjynbytynehb 
yfktmt,b [!7@7#7%]8 

vrdktdfhsf lblb evhfdktcj,bc fphbs7 ptlfbehekb kfueyeh-
rjynbytynehb o.t,f ofhvjij,bkbf udbfybehek kfueyeh fepib vi-
hfkb lf s,bkb rkbvfnehb gbhj,t,bc ufhtvjib7 hjvtksfw jrhb,fib 
tvfnt,f jkbdbybfyb ,fpfknt,bc ufyatyt,b7 [jkj rjk[tsbc pjyfib - 
fy/blhbnbc lf /fkbnbc kbypj,hbdb ihtt,b lf lfcnt,b [!7@7#7%7(]8 tc 
o.t,f ufybwlbc vrdtsh kbsjafwbeh lf cbv'kfdhtt,bc wdfkt,flj-
,fc ~!___v-vlt` lf fh itbwfdc cf[tkv'qdfytkj afeyfc8 hbc ufvjw7 
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vbcb fcfrb7 utytpbcb7 cnhfnbuhfabekb lf cnhemnehekb lfvjrblt-
,ekt,f vjcfpqdht o.t,t,sfy bodtdc fphsf c[dflfc[dfj,fc8 

erfyfcrytk fsb-s[esvtnb okbc ufyvfdkj,fib ~!)(# okblfy` xf-
vj.fkb,lf hbanbekb rjywtawbf [%]7 hjvkbc sfyf[vfl rjk[tsbc pj-
ybc afhukt,ib7 rth'jl7 c8c8 wfbibcf lf zfkflblbc vblfvjt,ib 3cfmyfd-
sj,bc4 vbth !)%_-^_ okt,ib uf,ehqek qhvf zf,ehqbkt,ib ptlfbe-
hekb athflb ~jrhb,bc` o.t,bc mdti uf[cybkb v'kfdhb ~@-@7%rv` dekrf-
yjutyehb jkbdbybfyb ,fpfknt,bc o.t,f ofhvjij,bkbf ifdb pqdf-rj-
k[tsbc udbfybehek ufytleh hbanib7 hjvtkbw dhwtklt,jlf ifdb 
pqdbc fqvjcfdkts qhvekbc frdfnjhbblfy vstkb rjk[tsbc lf,kj,bc 
nthbnjhbfpt8 fvfcsfy7 jrhb,bc o.t,f vbtresdyt,f rbvthb]ek lf nbnj-
yeh7 [jkj vbc mdti ufykfut,ekb ,fpfknt,b-rfkjdbeh-jmcajhlek 
cfhsekt,c8 fvbc ufhlf7 nehjyek-ptlfwfhwekb fcfrbc 3vsfdhbc4 o.t-
,bc nhfmb,fpfknehb ajhvfwbbc ofhvjij,f lfrfdibht,ekbf vtvrdblht-
j,bs ufydbsfht,fl cbqhvekb hqdtdt,bc uffmnbeht,fcsfy cfmfhsdtkjc 
,tknbc bv yfobkib7 cflfw udbfybehek lhjib flubkb /mjylf hbanj-
utytpbcc8 ifdb pqdbc fqvjcfdkts qhvekbcf lf rjk[tsbc pjybc 
nthbnjhbfpt rfkjdbeh-jmcajhlek cfereytt,ib uf[cybkb hbanb  
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gbhj,bsb ybiyt,b 

!8sb[f9 @8 vfhbkbfyb sb[f9 #8 fktdhjkbsb9 $8 mdbifmdf9 %8 rdfhwfhrjaekb 
mdbifmdf9 ^8 rjyukjvthfnb9 *8 neajmdbifmdf9 (8 dekrfyjutyehb mfyb9 )8 jkbdbybfyb 
,fpfknb9 !_8 yf[ibhbc iht9 !!8 cnhfnbuhfabekb esfy[vjt,f 

 
yf[8 $8 jrhb,bcf lf vfcsfy vbvlt,fht hfbjyt,bc afhukt,ib ptlfgbhek 

yfhxtyt,ib ofhvjlutybkb behekb yfktmt,bc cbv'kfdhtt,bc itsfdct,bc cmtvf  
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flhtjmcajhlekib b[eht,f lf .hel ,jkjdlt,f bvthtsbc pjybc 
jrhb,bc fvjotdbc fqvjcfdkts gthbathbfcsfy7 [jkj jmcajhlek-nb-
njyehib uhjdlt,f kfueyeh-rjynbytynehb athflb ~jrhb,bc` o.t,bc 
tdfgjhbnekb yfktmt,b [5]. 

sfyfvtlhjdt tnfgpt7 hjltcfw cfmfhsdtkjc ,tknbc lf ifdb 
pqdbc fqvjcfdkts qhvekbc cbqhvekb fut,ekt,f behekb rjv-
gktmcbc vb[tldbs ]th rbltd cfzbhjt,c chek.jabk itcofdkfc7 fh-
ct,ekb afmnbehb vfcfkf ,ehqdbc7 utjabpbrehb vjyfwtvt,bcf lf 

kbnthfnehekb o.fhjt,bc cfthsj fyfkbpbc cfae'dtkpt7 itb'kt,f 
itvltuyfbhfl xfvj.fkb,ltc5 

!8 wfbibcf lf zfkflblbc qhvf zf,ehqbkblfy fvjqt,ekb 
jkbdbybfyb ,fpfknt,bc ybveit,b ufbupfdyf m8 gtnth,ehubc cfsfyf-
lj kf,jhfnjhbfib7 cflfw K-A2 vtsjlbs ufybcfpqdhf vfsb fcfrb 
- !^( vky   !@ vky9 sevwf fv vtsjlbs ufycfpqdhekb ybveibc 
fcfrb itb'kt,f hfvltyflvt uff[fkufphlfdt,ekb b.jc9 xdtyc itv-
s[dtdfib7 hjltcfw uflfvo.dtnb vybidytkj,f pecn lfsfhbqt,fc 
tybzt,f7 !@ vky8 otk8 fk,fsj,f 'kbth vybidytkjdfybf7 hflufy 
vbudbsbst,c itcf,fvbcfl mdtlf fy ptlfbehekpt7 [jkj sdbs !^( 
vky - ,fbjceh fcfrpt8 fvfcsfy7 v[tldtkj,fib eylf vbdbqjs7 hjv 
cfthsjl7 ptlfgbhblfy se zf,ehqbkt,blfy fqt,ekb dekrfyjutyb 

yyff[[88  %%88  vvrrddttsshhbb  ccnnhheemmnneehheekkbb  eessffyy[[vvjjtt,,ff  ppttllff  llff  iieeff  bbeehheekk  yyffkkttmmtt,,cc  iijjhhbbcc  
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mfyt,bc fcfrb itb'kt,f vbf[kjt,bs ufybcfpqdhjc hjujhw vbcb itv-
wdktkb7 fctdt mdti lf ptvjs ufykfut,ekb yfktmt,bs7 fcfrt,bc 
sfyfafhlj,bsfw7 vbs evtntc7 hjv wfbibc 1$ ~%___ v` lf 1% ~%@%_ 
v` qhvf cf'bt,j zf,ehqbkt,ib fqothbkb rthybc vb[tldbs ptlfbe-
hekb athflb ~jrhb,bc` o.t,bc ~$__-%__ v` mdti ufykfut,ekb jkb-
dbybfyb ,fpfknt,bc cbv'kfdht fh fqtvfnt,f %__ v-c ~1$-ib $@%* v-
pt ufb[cyf gjhabhbnt,b`8 hbanbekb rjywtawbbc vb[tldbs se 
lfdeidt,s7 hjv ,fpfknt,b udbfybehekb fcfrbcff7 vfiby vstkb 
ptlfbehekbc cbv'kfdht fqybiyekb zt,bc vb[tldbs - rjk[tsbc 
pjybc mdtvj - hbjybc hjabc afhukt,ib fh fqtvfnt,f !___-!!__ v-c 
lf fqybiyek ,fpfknt,c7 l8 df[fybfc fphbs7 itb'kt,f zfkflblbc 
o.t,f tojljc ~yf[8%`8 

@8 cfmfhsdtkjc ,tknbcf lf ufuhf-]fdbc pjyt,bc afhukt,ib 
ufdhwtkt,ekb ptlfbehekb ajhvfwbf ufybwlbc kbsjafwbtct,bcf lf 
cbv'kfdhtt,bc vrdtsh wdfkt,flj,fc kfueyeh-rjynbytynehblfy-tgb-
rjynbytynehfvlt lf chekb uflfhtw[dblfy !___ v-vlt8 fvfcsfy7 tc 
o.t,f bvthtsbc7 rjk[tsbc lf ufuhf-]fdbc pjybc afhukt,ib lblb 
res[ehb esfy[vjt,bs ~#_-*__` tlt,f iefbehek yfktmt,c ~,fsehblfy 
- ffktyehbc xfsdkbs` lf sfdflfw nhfycuhtcbekfl7 vfuhfv ufwb-
kt,bs yfrkt,b res[ehb ~%-!__` esfy[vjt,bs7 bafht,f mdtlfytjrjve-
hbs8 

#8 bvthtsbc fptdt,bc pjybc cfv[hts-lfcfdkts nthbnjhbfpt 
ptlfbehekb jrhb,bc o.t,bc ptlf yfobkib ~c8c8 utkfsb7 vjofvtsf7 
cjhvjyb7 jaehx[tsb7 ]bvfcnfhj7 hbjyb lf c[d8` vjyfobktj,fc qt,e-
kj,c jkbdbybfyb ,fpfknt,bc ufyatyt,b lf gbhjrkfcnjkbst,b7 [j-
kj hbanekb rjywtawbbc sfyf[vfl7 bubdt ,fpfknt,b rjk[tsbc pj-
ybc afhukt,ib ufykfut,ekbf ptlfbehekbc mdtlf yfobkib ufhrdt-
ekb cbv'kfdhtt,bs ~@-@7% rv-pt vtnb`9 hflufy athflb o.t,f .dtkufy 
nhfycuhtcbekbf7 ufcfhrdtdb hxt,f vbcb cflt,bc lfvjrblt,ekt,f vt-
pj,tk cnhfnbuhfabek thstekt,sfy8 

$8 jrhb,bc fvjotdbc lfcfdkts gthbathbfpt ptlfbehekb jkb-
dbybfyb ,fpfknt,bc rbvthb]ekb fcfrb ufycfpqdhekbf u8 'jotyb'bcf 
lf y8 c[bhnkf'bc vbth8 vfsb cfthsj cbv'kfdht fvfdt nthbnjhbfpt 
thstekb vtnht,blfy ~c8 vjofvtsf` fh fqtvfnt,f #__ v-c ~c8 jaeh-
x[tsb`8 

%8 udbfybehekb hbanbc cfpqdht,b eylf ufvjbcf[jc itcf,fvbcb 
ufdhwtkt,bc vmjyt cbqhvekb hqdtdt,bc fhct,j,bs rhbcnfkeh ae-
ylfvtynib7 hfw cfvoe[fhjl7 bvthtsbcf lf rjk[tsbc pjyt,ib yfs-
kfl fh ufbltdyt,f7 lfyfktm cfafhib sfylfsfyj,bs uflfcdkbc ufvj7 
hfw sfdbcsfdfl f'ytkt,c pecnb ntmnjybrehb cfpqdht,bc lflutyfc8 

^8 rjk[tsbc pjybc afhukt,ib uf,ehqekb vhfdfkhbw[jdfyb 
zf,ehqbkt,bc zhbkt,bc itsfdct,bc cmtvbc vb[tldbs7 ptvjs fqybI-
yekb zt,bc ufhlf7 ptlfbehekb athflb ~jrhb,bc7 frfvfhbc` o.t,bc 
mdti jkbdbybfyb ,fpfknt,b fhcfl fh ud[dlt,f7 [jkj fqybiyekb 
o.t,f esfy[vjl tlt,f ,fseh-ptlf,fbjceh yfktmt,c lf vstk hbu 
flubkt,ib sfdflfw uflfhtw[bkbf mdtlfytjrjvehb nhfycuhtcbbc uf-
vj ~yf[8 %`8 

*8 fqvjcfdkts ifdb pqdbc frdfnjhbbc afhukt,ib xfnfht,ekb 
utjabpbrehb rdktdt,bc itltufl [(] wfhwekb yfktmt,bc vb[tldbs 
itlutybk bmyf cnhemnehekb cmtvt,b7 sevwf behekb rjvgktmcbc 
vb[tldbs fm uf'ytklf cbqhvekb fut,ekt,bc vrdtshb cehfsbc itm-
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vyf7 vfuhfv vfbyw vjwtvekbf vfsb kbsjafwbtct,bcf lf cbv'kfdhtt,-
bc ufyfobkt,bc rfyjypjvbtht,fpt ufhrdtekb ofhvjlutyf ~yf[8 ^7*`8 

fvfcsfy7 fvfdt fdnjht,vf ufvjsmdtc vjcfpht,f [(]7 hjv fqvjcf-
dkts ifdb pqdbc qhvekbc fut,ekt,f cfmfhsdtkjc ,tknbc rjk[t- 

!!  --  ffyynnhhjjggjjuuttyybb99  @@  --  vvttjjnnbbcc--ggkkbbjjwwttyybb99  ##  --  iieeff  vvbbjjwwttyy--ccffhhvvffnnbb99  $$  --  vvffbb--
rrjjggbbcc  cctthhbbff99  %%  --  ggffkkttjjwwttyy--ttjjwwttyybb99  ^̂  --  wwffhhwwbb99  **  --  ppttllff  bbeehhff99  ((  --  iieeff  bbeehhff99  ))  
--  mmddttllff  bbeehhff99  !!__  --  hhqqddttddtt,,bb99  !!!!  --  zzff,,eehhqqbbkktt,,bb88  

  
yyff[[88  **88  iiffddbb  ppqqddbbcc  ccffvv[[hhttss--ffqqvvjjccffddkkttssbb  yyffoobbkkbbcc  ccttbbccvvjjkkjjuubbeehhbb  zzhhbbkktt,,bb  ~~ff88  cc88  

uujjhhiirrjjddbbcc  llff  cc[[ddffssff  vvbb[[ttllddbbss77  !!))((##--((((oo88`̀ 
sbc pjybc ufuh'tkt,fc ofhvjflutyc7 [jkj ctbcvjutjkjubehb lf 
rjk[tsbc pjybc lfyfktmb cfafhbc zhbkt,bc itsfdct,bc cmtvt,b vj-
vfdfkib vjbs[jdc ltnfkeh utjabpbreh itcofdkfc7 ifdb pqdf-rj-
k[tsbc udbfybehekb hbanb utjabpbrehb rdktdt,bc itltufl fh 
ufvjbcf[t,f8  

(8 vstkb hbub okt,bc ufyvfdkj,fib c[dflfc[df fdnjhbc vbth 
cfmfhsdtkjc ,tknbcf lf ufuhf-]fdbc pjybc afhukt,ib ufdhwtkt-
,ekb behekb yfktmt,bc zhbkt,bc ltnfkehb itcofdkbc cfae'dtk-
pt lfuhjdlf vlblfhb afmnbehb vfcfkf7 hjvkbc fyfkbpb udfabmht-
,byt,c7 hjv jkbdbybfyb ,fpfknt,b ud[dlt,f vstk behek rjvgkt-
mcib7 hfw ufvjb[fnt,f itvltuib5 f` u8 'jotyb'bcf lf y8 c[bhnkf'bc 
vbth 'bhekbc idthbkbc cfv[hts lf cfv[hts-lfcfdkts gthbathbbc 
mdtlf lf ief kbfcehbc yfktmt,ib fqbybiyf jkbdbybfyb ,fpfknt,bc 
ufyatyt,b9 ,` i8 rbnjdfybc ~!)$*` vbth hbjy-w[tybco.kbc iefvlbyf-
htsib ,fbjcehb gjhabhbnekb cthbbc mdtlf yfobkblfy fqt,ek yb-
veit,ib u8 'jotyb'bc vbth ufybcfpqdhf jkbdbybfyb fyltpbnt,b lf 
,fpfknt,b9 u` fvfdt nthbnjhbfpt f8 ]fytkb'tv ~!)^$` ,fbjcehbc mdt-
lf yfobkblfy ,fpfknt,bc @__-#__ v cbcmbc lfcnblfy fqt,ek ybv-
eit,ib ufycfpqdhf jkbdbybc atyjrhbcnfkt,b9 l` i8 flfvbfc vb[tl-
dbs ~!)**` wtynhfkehb fa[fptsbc ~aeylfvtynbc idthbkbc` afh-
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ukt,ib ,fbjcehb gjhabhbnekb cthbbc itvflutykj,fib vjyfobktj-
,fc qt,ekj,c v'kfdhb jkbdbybfyb ,fpfknt,bc ufyatyt,b ~sbsmvbc 
vstk zhbkib`7 [jkj ptlf,fjcehbcfsdbc rb lfvf[fcbfst,tkbf rfkb-
evbfyb ,fpfknjblt,b lf fyltpbnt,b ~udbfybehfvltk gthbjlfvlt`8 

yf[8(8 cfmfhsdtkjc behfvltkb rhbcnfkehb aeylfvtynbc ptlfgbhbc 
htkbtabc cnhemnehek-ntmnjybrehb herf ~v8 bjctkbfybc vb[tldbs7 

!)()o8`8 

yyff[[88  ))88  ffyyffrrkkbbff--''bbhheekkbbcc  vvffccbbddbbcc  ccttbbccvvjjkkjjuubbeehhbb  zzhhbbkkbb  ~~vv88  bbjjccttkkbbffyybbcc  vvbb[[ttllddbbss77  
!!))(())oo88`̀  

)8 cfmfhsdtkjc vtwybtht,fsf frfltvbbc utjabpbrbc bycnbnenbc 
ofv.dfyb cgtwbfkbcnt,bc [$] vbth vstkb hbub okt,bc ufyvfdkj,fib 
bmvyt,jlf hjujhw behbcobyf rhbcnfkeh aeylfvtynib fhct,ekb cb-
qhvekb hqdtdt,bc ufdhwtkt,bc lf vbobc'dhbc rtht,bc ufyfobkt,bc 
cmtvt,b7 fctdt aeylfvtynbc ptlfgbhbc htkbtabc xfojkbc cbqhvbc 
cnhemnehekb cmtvt,b ~yf[8 (7)`7 hjvtksf vb[tldbs fqybIyekb 
ptlfgbhb ufykfut,ekbf @ rv-lfy ~jrhb,bc` fvjotdf ) rv-vlt ~ifdb 

aeylfvtynbc ptlfgbhbc htkbtabc 
xfojkbc cbqhvbc fvcf[dtkb bpj[fpt,b7 
rv-bs 

cbqhvekb 
hqdtdt,b 

GBHJ,BSB YBIYT,B 

GBHJ,BSB YBIYT,B 

vtcfvtekb yfktmt,b9  vtpjpjehb yfktmt,b9 
rhbcnfkehb aeylf- 
vtynbc ptlfgbhb 
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pqdbc cfyfgbhj`7 hfw afmnbehfl ittcf,fvt,f rjk[tsbc pjybc vtpj-
pjeh-rfbyjpeh lfyfktm cfafhbc afmnbehfl fhct,ek cbv'kfdhtt,c7 
[jkj bv itvs[dtdfib se lfdeidt,s7 hjv @7% rv ~itb'kt,f vtnbw` 
cbv'kfdhbc ptlfbehekb jkbdbybfyb ,fpfknt,bc mdti ufykfut,ekbf 
,fsehb7 ,fbcehb lf mdtlfbehek-ffktyehb ajhvfwbt,b ~itb'kt,f pt-
lfgfktjpeh-nhbfcekbw`7 vfiby fhct,ekb utjabpbrehb cmtvt,b lf 
ghjabkt,b lfpecnt,fc cfzbhjt,c8  
 !_8 cfmfhsdtkjc ,tknbc vtpjpjehb yfktmt,bc yfdsj,ufpbfyj-
,bc gthcgtmnbdt,bc itafct,bc lhjc [^] fv cfrbs[c uflfvo.dtnb vyb-
idytkj,f tybzt,f7 vfuhfv fvfdt lhjc cfzbhjf yfdsj,ufpbfyj,bc gth-
cgtmnbekj,fcsfy thsfl7 hbanekb rjywtawbbc ufsdfkbcobyt,f8 fmt-
lfy ufvjvlbyfht7 yfskfl xfyc rjk[tsbc pjybcf lf fqvjcfdkts if-
db pqdbc cbqhvekb fut,ekt,bc ltnfkehb itcofdkf7 hfw vjbs[jdc 
ufyc[dfdt,ekb gjpbwbt,bc thsj,kbd fyfkbpc7 ufycfresht,bs rb 
behek yfktmt,ib yfdsj,bcf lf ufpbc cf,fljt,bc 't,yf-'bt,bcfsdbc 
hbub okt,bc ufyvfdkj,fib wyj,bkb vtyfdsj,t-utjkjut,bc vbth uf-
vj.jabkb gbhdtkb hbubc cf'bt,j j,btmnt,bc vb[tldbs [#7^]8 

yyff[[88  !!__88  zzffkkffllbbllbbcc  yyffddssjj,,bbcc  ccff,,fflljj  
!!8 fqybiyekblfy ufvjvlbyfht7 cbqhvekb fut,ekt,f7 ef[ktcb 

utjabpbrehb vtsjlt,bs rdktdbc xfnfht,fcsfy thsfl7 sfyflhjekfl 
vjbs[jdc ptqhvf zf,ehqbkt,bc uf.dfyfc cojhtl bm7 cflfw jkbdb-
ybfyb ,fpfknt,b bmyt,f fvjqt,ekb ~yf[8 !_` aeylfvtynfvlt ~(-) rv` 
se fhf njfhcek-ffktyehb yfktmt,bc chek uf[cyfvlt ~* rv` vfbyw8 

 ghjabkb 6-6 

!8 wfhwekb yfktmt,bc cf[ehfdbc bpj[f- 
pt,b9 
@8 ntmnjybrehb hqdtdf9 
#8 zf,ehqbkt,b8 
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fvbc cfzbhjt,f rb ufygbhj,t,ekbf itvltub vjcfpht,t,bs5 mdtlf lf 
iefbehek gthbjlt,ib cfmfhsdtkjc ,tknbc rjk[tsbc lf'bhdbc 
pjybc dhwtkb7 ,fmybciblf fepbc ufydbsfht,bc ,jkj tnfgpt7 lfyfj-
zt,bc udbfy,fsehb afpbc 'kbthb ufvjdkbyt,bc itvltu7 fvfdt fepbc 
rbltt,pt itb'kt,f ufydbsfht,ekb.j dbohj ufdhwtkt,bc uhf,tyb7 
vfuhfv fhf rjk[tsbc pjybcf lf fqvjcfdkts ifdb pqdbc qhvekbc 
vstk nthbnjhbfpt7 hfw fhct,ekb gjpbwbt,bc thsj,kbd7 ltnfkeh 
fyfkbpc vjbs[jdc8 
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JJHH,,JJ''FFKKBBCC  UUTTJJKKJJUUBBEEHHBB  FFUUTT,,EEKKTT,,FF  

  
wwaarrddggeenniilliiaa  ssaaqq..  mmeeccnn..  aakkaaddeemmiiiiss  wweevvrr--kkoorreessppoonnddeenntt  mm..  TTooffCCiiSSvviilliiss  mmiieerr  

  

orboZalis mTa mdebareobs Sida qarTlSi mdi-
nareebis: patara liaxvisa da mejudis wyalgamyof qe-
dze. saxeli albaT ewoda rifuli kirqvis ori maRa-
li Sverilis gamo. 
 geoteqtonikurad igi moTavsebulia qarTlis 
vakis Crdilo kideze mdebare kordilieris zonaSi [1, 
2]. 
 Cvenamde orboZalis ubani sxvadasxva mkvlevar-
ma Seiswavla geologiurad. k. sorokinma [6] aq gaSiS-
vlebuli kirqvebi kapronitulad miiCnia da mimarTu-

lebiT mdinare qsnis sof. wirqolTan gavrcelebul baqnuri tipis 
qanebs daukavSira. aRniSnuli mTa g. donduas [3] zogadad aqvs 
moxseniebuli Tavis angariSSi da igi carculi naleqebiT agebulad 
CaTvala. o. SiriaSvilma [7] pirvelma gamoarkvia, rom es kirqvebi 
zeda iurulia, oRond isini cal-calke beltebad miiCnia, romelTa 
diametri 50 metrs aRwevs. aseTive azris arian g. CiCua, g. xatiskaci 
da j. kandelaki, oRond es beltebi zeda eocenSi gadaleqilad 
warmoidgines [4, 8].  
 detalurma agegmvam da Wrilebis guldasmiT Seswavlam dag-
varwmuna, rom orboZalis mTis amgebi kirqvebi uwyvetad vrceldeba 
saSualod 0,5 km siganiTa da 5 km-mde sigrZiT. am kirqvebSi paleon-
tologiuri naSTebi ver vipoveT, magram isini liTologiurad iden-
turebia zeda iuruli rifogenebisa, romlebic blomadaa qarTlis 
vakis CrdiloeTiT. kirqvebis qveS mTis irgvliv garSemoyolil 
porfiritebisa da tufbreqCiebis wyebaze uTanxmod aris mileqili 
zeda eocenuri lodbreqCiebis, fxvieri qviSaqvebisa da momwvano 
Tixebis dasta, romelic `veluri fliSis~ saxelwodebiTaa cnobili. 
es dasta yvelgan uwyveti rodia. misi eroziuli narCenebi alag–
alag qudebiviTaa dadebuli zemoT moxseniebul vulkanogenur 
wyebaze. es ukanaskneli liTologiuri msgavsebiTa da petrografi-
uli SedgenilobiT baiosuria. amaSi gvarwmunebs aRniSnuli qanebis 
Slifebis SeswavliT miRebuli Sedegebis Sedareba aRmosavleT saqa-
rTvelos sxva adgilebSi arsebul baiosur naleqebTan. 

l. TaTaraSvilis mier petrografiuli gamokvleviT orboZa-
lis mTis im vulkanogenur naleqebSi, romlebSic ZiriTadad ganla-  
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1..  ssttrraattiiggrraaffiiuullii  ssaazzRRvvaarrii;;  22..  rrRRvveevvaa;;  33..  ssttrraattiiggrraaffiiuullii  uuTTaannxxmmooeebbaa;;  44..  wwoolliiss  
eelleemmeennttii;;  55..  pprrooffiilliiss  xxaazzii  

gebulia albitofirebi, kvarciani albitofirebic aRmoCnda. es uka-
naskneli Sedis kordilieris zonis dasavleT daboloebaze mdebare 
soflebTan: soxtas, qvemo abanosa da wonasTan, agreTve sirxlabir-
TasTan valxoxis mTebze gaSiSvlebuli baiosuri eruftiuli nale-
qebis SedgenilobaSi [9]. garda amisa, Zirulis masivis aRmosavleT 
periferiaze md. lofanis xeobaSi, imave baiosur porfiritul se-
riaSi aRwerilia [10] kvarciani albitofirebi, romlebic daikebis 
saxiTaa.  
 g. ZoweniZe aRniSnavs, rom albitofirebi baiosuri naleqebis 
qveda horizontTan – splitebTanaa dakavSirebuli da belturi war-
monaqmnebia [9], xolo i. kaxaZe mJave albitofirul vulkanizms Zvel 
masivebsa da kordilierebs ukavSirebs [5]. 
 qvemoT mogvyavs orboZalis mTis samxreT kalTaze gaSiSvle-
buli naleqebis erT-erTi Wrilis aRwera: 

orboZalis mTaze arsebuli sinklinis RerZidan samxreTi mima- 
rTulebiT SiSvldeba: 

1. nacrisferi, agreTve mowiTalo da momwvano nacrisferi 
breqCiuli kirqvebi, romlebic Zlier danapralianebulia 
da gamofitulic, alag-alag ki saRi da mkvrivi  
_______________________________________ 124 m. 

2. Ria nacrisferi da TeTri, metnaklebad breqCiuli da sqe-
lSreebrivi zoogenuri kirqvebi __________ 22,5 m. 

                                          _______________ 
      349 m. 



118  CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

 kirqvebis nimuSebis Slifebi Seiswavla l. TaTaraSvilma. kir-
qvebi namsxvrevi da detritul–namsxvrevi Semadgenlobisaa. qanebi 
Tavis petrografiuli SedgenilobiT kavkasionis samxreTi kalTis 
zeda iuruli rifogenuli naleqebis analogiuria. 
 aRniSnuli kirqvebi zemoT SiSvldeba: 

1. momwvano, alag-alag moyviTalo nacrisferi uTanabrod 
mkvrivi porfiritebi. mokroskopuli Seswavlisas masSi aR-
moCnda kvarciani albitofiri, xolo zog adgilebSi por-
firits qlorizacia ganucdia ______________71,5 m; 

2. moyviTalo nacrisferi, muqi nacrisferi da movardisfro, 
Zlier gamofituli tufbreqCia, romelSic CarTulia dam-
wvari kirqvebis natexebi, agreTve momwvano nacrisferi da-
napralianebuli porfiritebi ______________ 7,5 m; 

3. muqi nacrisferi da momwvano molurjo, alag-alag moyvi-
Talo uTanabro simkvrivis porfiriti. fxvieri qanis nimu-
Sis fliSSi aRmoCnda gaTixebuli da rkinis JangiT gamdi-
drebuli efuziuri qani ___________________ 25,5 m; 

4. muqi nacrisferi, mowiTalo da momwvano, aqa-iq mkvrivi, ume-
tesad fxvieri tufuri qani, romlis nimuSis SlifSi aRmoC-
nda tufqviSaqva; masSi blomadaa porfiritisa da argili-
tis namsxvrevebi __________________________ 7,5 m; 

5. muqi nacrisferi, danapralianebuli da alag-alag gamofi-
tuli porfiriti, romelSic moCans TeTri, iSviaTad wiTe-
li feris mineralebi. SlifSi Seswavlis mixedviT aq gvaqvs 
avgit–plagioklazuri porfiriti, andezit – bazalti da 
litoklasturi tufi ______________________ 25,8 m. 

6. Ria yavisferi tufbreqCia __________________ 17 m; 
7. momwvano elferis muqi nacrisferi, mkvrivi, ganapraliane-

buli porfiriti, romelSic moCans TeTri da momwvano fe-
ris mineralebi. SlifSi aRmoCnda pelituri tufic 
__________________________________________ 8,1 m. 

8. moyviTalo ncrisferi, Ria yavisferi da muqi yavisferi tu-
fbreqCia __________________________________ 18 m; 

9. Ria yavisferi da mewamulis feri, alag-alag zolebrivi 
aRnagobis, xSirad gamofituli da gaTixebuli porfiriti, 
SlifSi aRmoCnda pelituri tufi da albitofiri 
__________________________________________ 30 m. 

10. moyavisfro nacrisferi tufbreqCia __________ 27 m; 
          _____________ 

                                                237,9 m. 
 WrilSi aRwerili vulkanogenebi liTologiuri Sedgeni-
lobiT baiosuria, romelsac aqa-iq zeda eocenuri breqCia adevs 
(2 da 4 dastebi). 

Semdeg, samxreTiT mohyveba zeda eocenuri lodbreqCiebi, rom-
lebSic iuruli da carculi qanebis natexebTan erTad, granituli 
masalac gvxvdeba. 
 ufro samxreTiT, zeda eoceni carcul naleqebzea uTanxmod 
ganlagebuli carculi senimanuri kaJebiTa da polimiqturi qviSaq-
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va–gravelitebiTaa warmodgenili. am ukanasknelSi uxvadaa vardisfe-
ri da ruxi granitis qvamrgvalebi da xvinWka. 
 orboZalis mTis Crdilo ferdze gaSiSvlebul porfiritebze 
uTanxmod ganlagebuli zeda eocenuri naleqebi, ZiriTadad fxvieri 
qviSaqvebiTaa warmodgenili. am ukanasknelze Semococebulia fli-
Suri carculi naleqebi, romlebic ufro CrdiloeTiT rexis mTis 
midamoebSi did farTobze gavrcelebuli olistostromuli zeda 
eocenuri naleqebis qveS aqa-iq Cans eroziul fanjrebSi. aRsaniS-
navia, rom orboZalis mTis CrdiloeTiT, rexis ubanze gaSiSvlebul 
qanebSi granituli masala ar gvxvdeba. 

orboZalis mTaze arsebuli qanebis Sedgenilobisa da ganla-
gebis Taviseburebas im daskvnamde mivyavarT, rom gvaqvs Zveli, iuru-
li asakis sinklinuri agebulebis masivi, romlis gulSi Cawolilia 
zeda iuruli kirqvebi, xolo frTebze SiSvldeba baiosuri vulka-
nogenebi. es ukanasknelni bevrgan gadafarulia uTanxmod ganlagebu-
li zeda eocenuri naleqebiT. naoWis gulSi alag-alag SemorCeni-
lia paleontologiurad munji baqnuri tipis alevrituli kirqvebi, 
romlebic SesaZloa qveda carculi iyves. sinklini asimetriulia: 
Crdilo frTa TiTqmis Sveulad, xolo samxreTi frTa 45-500 –iT 
ecema. aRmosavleT centriklinze baiosi mTlianad gadafarulia ze-
da eocenuri TixebiT. ufro rTuladaa agebuli struqturis 
dasavleTi centriklini. aq reliefi dadablebulia da fliSuri 
zeda carculi naleqebi teqtonikuri uTanxmoebiT adevs rogorc 
orboZalis sinklinis iurul naleqebs, ise mis dasavleTiT mdebare 
antiklinis aRmosavleT periklins, romelic miocenuri naleqebiTaa 
Sedgenili. aSkaraa, rom aq saqme gvaqvs SariaJTan, romelic motani-
lia fliSuri carculi naleqebis gavrcelebis aridan. 

sakvlevi ubnis samxreTi zolis zedaeocenur da gansakuTre-
biT, senomanur terigenebSi arkozuli masalis arseboba miuTiTebs 
kordilieris kristaluri substratis siaxloves. granitoiduli qa-
nebi irecxeboda senomanSi, xolo zeda eocenur auzSi albaT car-
culi naleqebidan moxda granituli masalis xelmeored gadaleqva.  

sakvlev ubanze yuradRebas ipyrobs is faqtic, rom mesameuli 
naleqebis teqtonikuri elementebi patara liaxvis marcxena sanapi-
rodan dawyebuli, jer samxreTiT iRuneba, Semdeg aRmosavleTiT mie-
marTeba da raki rkalurad uvlis orboZalis mTas, mdinare mejudis 
xeobidan kvlav saerTo kavkasiuri mimarTulebisa xdeba. aseTi te-
qtonikuri suraTi Camoyalibda im masivis gavleniT, romlis amaRle-
buli nawili orboZalis mTazea Sverilebis saxiT, xolo nawili 
damarxulia rexis mTis midamoebSi fliSuri carculi naleqebisa 
da zeda eocenuri olistostromuli qanebis qveS.      

amrigad, orboZalis ubnis geologiuri Seswavla imas adas-
turebs, rom kordilieris zols didi gavlena Qhqonda aRmosavleT 
saqarTvelos mTaTaSueTisa da kavkasionis samxreTi kalTis naoWa 
sistemis Sesayarze miwis qerqis geologiur ganviTarebaSi, rac did 
wvlils Seitans aRniSnuli regionis perspeqtivis gaSuqebaSi navTo-
bairianobis TvalsazrisiT. 
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ННЕЕККООТТООРРЫЫЕЕ  ООССООББЕЕННННООССТТИИ  ТТЕЕККТТООННИИККИИ  ССЕЕВВЕЕРРННООЙЙ  

ЧЧААССТТИИ  ККААРРТТЛЛИИЙЙССККООЙЙ  ВВППААДДИИННЫЫ  
  

ППррееддссттааввллеенн  ччллеенн--ккоорр..  ААНН..  ГГррууззииии  ММ..  ТТооппччиишшввииллии  
      

Исследованная нами территория северного борта Кар-

тлийской впадины расположена в пределах Тирифонской, 

Мухранской и Бодорнской долин и окаймляющих их с 

севера предгорий южного склона Большого Кавказа. Она, в 

геотектоническом отношении, входит  в южной периферий-

ной части Жинвали-Гомборской подзоны Местиа-Тианетс-

кой складчатой зоны  (аллохтон), в зону собственно Грузин-

ской глыбы Закавказского срединного массива  (автохтон)  и 

в ее северном обрамлении – полосе Мугути-Аранисской 
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кордильеры Гагра-Джавской паравтохтонной зоны (рис.1). 

Тектонно-формационные отличия между этими крупными геотектониче-

скими элементами довольно резки. В аллохтонной Жинвали-Гомборской фли-

шевой подзоне большинство складок опрокинуто к югу и осложнено пологопа-

дающими надвигами, местами вызвавшими чешуйчатое строение. Степень ша-

рьяжных перемещений северной области рассматриваемой тектонической зоны 

менее интенсивна по сравнению с ее восточным продолжением [3]. В целом по-

дзона надвинута на вытянутую в общезакавказском направлении Гагра-Джав-

скую паравтохтонную зону [3], сдвинутую к югу в сторону автохтона Грузин-

ской глыбы, однако полностью сохранившую здесь свою структурно-фаци-

альную специфику кордильерного строения. Характерной чертой этой своеоб-

разной полосы является тот факт, что здесь имеются переотложенные в поздне-

эоценовое время многочисленные глыбы и гальки докайнозойских пород, что 

вполне реально при кордильерном режиме седиментации. Однако не все 

выходы юрских пород можно считать включениями в верхнеэоценовые осадки. 

На утесах юрских пород несогласно залегает пестрофациальная олистостромо-

вая толща эоцена, а местами субплатформенные породы мела  (Ксанское 

ущелье). 

Утес юрских пород у села Мугути (рис&1) является восточным ответвле-

нием Восточно-Имеретинского поднятия мезозойских осадков. Выход длиной 

свыше 3 км имеет последовательный разрез стратиграфического интервала: вер-

хний лейас - верхняя юра с перерывом в бате. Последнее явление – региональ-

ный фактор для Грузинской глыбы. На разных горизонтах юры (глинистые 

сланцы, аркозовые песчаники, андезито-базальты, туфобрекчии, рифогенные из-

вестняки) стратиграфически несогласно залегает олистостромовый горизонт 

глыбовых брекчий, гравелитов, песчаников и глин верхнего эоцена  ("дикий 

флиш"), а с севера и с юга выступ ограничен разрывами. 

Под выходом верхней юры Орбодзальской горы (рис&1) обнажены вулка-

ногены. По маркирующим компонентам  (альбитофир и кварцевый альбитофир)  

эти осадки коррелируются с байосскими отложениями восточной периферии 

Дзирульского массива  (Сирх-Лабирта, Сохта, Цона, Вах-Хох и др.). Длина юрс-

ких выходов Орбодзальского утеса около 5 км, а ширина в среднем 0,5 км. Над 

вулканогенами стратиграфически несогласно залегают "дикофлишевые" породы 

верхнего эоцена. 

Аналогичное строение имеют юрские утесы Алевис-Клде  (Лорцома)  

(рис&1), которые опрокинуты к югу и над ними также несогласно залегает вер-

хний эоцен [1]. 

Армази-Аранийский выступ юрских пород (рис&1), протяженностью 

около 30 км, от реки Лехура до реки Арагви сложен осадками верхнего лейаса – 

верхней юры с выпадением из разреза батских пород. На них повсеместно со 

стратиграфическим несогласием залегают эоценовые олистостромовые, а места-

ми и меловые субплатформенные породы. 

  История формирования современного облика северного борта Картли-

йской низины уточняется данными геологического строения Рехско-Орбодзаль-

ского участка. На Рехской горе на меловых флишевых породах залегает эоцено-

вый брекчиевый горизонт с базальной формацией, в которой доминирует пере-

отложенный  обломочный материал флишевых пород: пестроцветные песчани-

ки сеномана, пестроцветные, пелитоморфные известняки турон-сенона. Этот 

факт подтверждает, что перед эоценом на кордильере местами уже были надви-

нуты аллохтонные массы флиша, а на интенсивные постэоценовые движения 
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указывает Орбодзальская шарьяжная "пластина флиша", которая юго-восточнее 

Орбодзальского горного массива залегает на эоценовых породах. По характеру 

залегания отмеченный тектонит  является своеобразным аналогом давно извест-

ного в Душетском районе “аргунского покрова” (I), где сползшие с севера мело-

вые породы также тектонически залегают на разных горизонтах палеогена. 

Северная часть автохтона Грузинской глыбы, в пределах исследуемого 

региона, сложена двумя структурными этажами: юрским и мел-неогеновым. Ни-

жний структурный этаж подвержен интенсивной складчатости. Дислокация вер-

хнего структурного этажа происходила довольно плавно. 

HHbbcc&&11&&  NNttrrnnjjyybbxxttccrrffzz  cc[[ttvvff  ccttddtthhyyjjuujj  ,,jjhhnnff  RRffhhnnkkbbqqccrrjjqq  yybbppbbyyss  ((dd  

vvtt;;lleehhttxxmmtt  GGffwwff--ffhhffuuddbb))  
  

1-fdnj[njyyfz pjyf Uhepbycrjq uks,s* 2-Veuenb-Fhfybccrfz gfhfdnj[njyyfz 

gjlpjyf* 3-:bydfkb-Ujv,jhcrfz fkkj[njyyfz gjlpjyf* 4-ifhmz;yfz gkfcnbyf 

vtkjdjuj akbif* 5-yflakbitdjt ytcjukfcyjt pfktufybt dth[ytuj 'jwtyf* 6-

vfccbdyst entcs .hcrb[ gjhjl# +-Veuencrbq^ + +-Jh,jlpfkmcrbq^ + + +-Kjhwjvcrbq^ 

+|-Fhvfpb-Fhfybccrbq* 7-akbitdst gtcxfybrb^ fhubkkbns^ bpdtcnyzrb^ rhtv-

ybq^ vtk-gfktjuty* 8-'jwtyjdst jkbcnjcnhjvjdst uks,jdst ,htrxbb b gtcxf-

ybrb* 9-vjkkfccjdst gjhjls* 10-htubjyfkmysq hfphsd* 11-dyenhbpjyfkmysq 

hfphsd* 12-jcb uhfdbnfwbjyys[ vbybvevjd* 13-jcb uhfdbnfwbjyys[ vfrcbve-

vjd* 14-kjrfkmyst uhfdbnfwbjyyst fyjvfkbb& 

Основные складки автохтона  (Дисеви-Громская, Орчосанская, Одзисс-

кая, Мчадиджварская антиклинали)  слегка асимметрично наклонены к югу. 

Разница в наклоне крыльев 5-10. Структуры кулисообразно замещают друг 

друга и приурочены к полосе антиклинальных поднятий (I) автохтонной зоны 

северного борта Картлийской низины. Структурным анализом этих складок, ос-

нованным на данных геофизических исследований, бурения и геологической 
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съемки фиксируется общность их геометрической конфигурации. Южные кры-

лья разорваны довольно пологими  (до35)  разрывами надвигового характера, 

которые не затрагивают нижних горизонтов. В результате происходит смещение 

к югу сводов антиклиналей (рис.2). Это, вероятно, обусловлено медленным 

поднятием и механической дисгармонией в разрезе. Первое вызвано характером 

тектогенеза автохтонной зоны,  а второе - условиями седиментации и диагенеза. 

Отрыв свода и его наибольшее относительное перемещение происходили в 

пределах хрупкой толщи: нацхорской песчано-конгломератовой и душетско-

конгломератовой свит (верхний сармат и нижний плиоцен). Амплитуда надвига  

 

HHbbcc&&22&&  CC[[ttvvff  hhffppddbbnnbbzz  ffyynnbbrrkkbbyyffkkttqq  ffddnnjj[[hhjjyyff  

уменьшается в менее хрупкой песчано-глинистой толще нижнего миоцена - 

среднего сармата и полностью затухает в пластичных глинистых породах олиго-

цена, которые в разрезе  Куринской впадины выделяются склонностью к пере-

1& Rjvgfrnysq ujhbpjyn ,htrxbtdj-gtcxfybcnjq njkob yf rfh,jyfnyjv 

wtvtynt-dth[ybq 'jwty* 2& Gkfcnbxysq ujhbpjyn ytrfh,jyfnys[ ukby-

jkbujwty* 3& Chfdybntkmyj [hegrbq ujhbpjyn^ xthtljdfybt gkjnys[ ukby b 

gtcxfybrjd* 4& {hegrbq ujhbpjyn^ rjyukjvthfn-gtcxfybcnjq njkob% dth[ybq 

cfhvfn-gkbjwty* 5& Uhfybwf vt;le ujhbpjynfvb hfpys[ nt[ybxtcrb[ cdjqcnd* 
6& Hfphsd& 
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мятости и выжиманию. Сцементированная карбонатом компактная песчано-

брекчиевая толща нижней части верхнего эоцена уцелела от разрыва. 

Вышеописанная схема структурного строения не относится к южной по-

лосе северного борта Картлийской низины, где, по-видимому, в разрезе мел-па-

леогена языками появляются туфогены, широко развитые на южном борту. Ве-

роятно, на такое фациальное замещение указывают гравитационные аномалии 

(рис.I), не совпадающие со складчатостью.Интерес представляет тот факт, что в 

пределах рассматриваемого региона зигзагообразно состыковываются:  аллох-

тонные массы с паравтохтоном, а последние с автохтоном. Сдвинутые массы 

местами далеко продвинуты в сторону автохтона, а в ином случае отстают. Это 

можно объяснить зубчатым северным обрамлением фундамента Грузинской 

глыбы или неравномерностью скорости субдукционного движения субмеридио-

нальных блоков фундамента. 
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ñàõàðçåäêíñ ëèüèñ üèàöè, ëãèãàðèà ìàå-

çíáèç ãà âàæèç.  

ñòàáèêèæàúèèñ ãàë÷àðäáàñçàì äðçàã, 

çàìãàçàì èæðãäáà óúþíäçèñ  éíëîàìèäáèñ ãàèì-

òäðäñäáà ùåäìè õåä÷ìèñ ìàåçíáâàæèàìè ðàèíìä-

áèç. àë ëþðèå, àöëíñàåêäç ñàõàðçåäêíøè óúþí-

äêè èìåäñòíðäáèñ ëèäð ñàëóøàíäáè óéåä ãàü÷ä-

áóêèà ãà üàðëàòäáèç âðûäêãäáà. ãàñàåêäç 

ñàõàðçåäêíøè éè èìåäñòíðäáèñ ëèäð ñàëóøàíäáè 

àðú äðç ñàþëäêäçí âäíêíâèóð áêíéæä àð ëè-

ëãèìàðäíáñ. 
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33ccffmmyyffddssjj,,bbcc44  ggbbhh88  
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àëèñ äðç-äðçè ëèæäæè èñ àðèñ, ðíë ëèóþäãàåàã ùàòàðä-

áóêè ãèãè ëíúóêíáèñ  ûäáìà-ûèäáèçè ñàëóøàíäáèñà (âàèáó-

ðöà 3500-5500 ë ñèöðëèñ àçäóêíáèç ýàáóðöèêè), 

ãàñàåêäç ñàõàðçåäêíøè, ñàëüóþàðíã, ëàöàêãäáèòèàìè 

ìàåçíáèñf ãà âàæèñ ñàáàãíäáè åäð èõìà àöëíùäìèêè. 

âàëíìàéêèññ üàðëíàãâäìñ ñóôñèñ ñàðëàòóê, øðíëèñóáàìè-

ü÷àêüëèìãèñ ëäíòóð ãà ýàêàãèãèñ æäãà úàðúóê ìà-

êäõäáçàì ãàéàåøèðäáóêè ìàåçíáèñ ëúèðäãäáèòèàìè ñàáàãí-

äáè, ðíëêäáèú ðçóêè âäíêíâèóðè ãà íðíâðàôèóêè îè-

ðíáäáèñ âàëí, ñàáíêííã àð àðèñ ãàûèäáóêè.  ðàú øääþäáà 

æäãà èóðóê åóêéàìíâäìóð õàìäáøè íõóëèñ ôàðçíáæä ½1 ýàáóðöèêèñ ëèäð 

âàþñìèê ìàåçíáèñ áóãíáñ, ëèñè øäëãâíëè ãàûèäáà åäð ëíþäðþãà àôþàæäçøè ëíëþãàðè 

úìíáèêè ëíåêäìäáèñ âàëí. 

øóà äíúäìóðè, ìäíéíëóðè ãà æäãà èóðóêè ìàêäõäáèñ  ãàñèìÿåèñ øäãäâàã  ìà-

åçíáèñ ãà âàæèñ áóãíáäáè (âàðãà æäëíç àöìèøìóêè íõóëèñ ìàåçíáèñ áóãíáèñà), àð 

âàþñìèêà  ëçäê ðèâ èñäç îäðñîäõòèóê ôàðçíáäáæä, ðíâíðèúàà: âóðèàøè – ûèëèçè, 

ëäðèà, ìàòàìäáè, éíìýéàçè, êäñà; ñàëäâðäêíøè - ëàêçà÷åà, àöëíñàåêäç ýàêàãèãè, 

÷óêäåè, õåàêíìè, ñàöåàëèùàí, æóâãèãè; àôþàæäçøè - íùàëùèðä, ëíõåà, òàëèøè, ñà-

òàìÿí. ìàåçíáèñà ãà âàæèñ ñàáàãíäáèñ âàóþñìäêíáèñ âàëí, ÷åäêà àöìèøìóêè ôàð-

çíáè ùàèçåàêà    àðàîäðñîäõòèóêàã  ãà  âàëí÷åàìèê èõìà áóðöåèãàì. 

ëàâðàë, ðíâíðú àöìèøìóê ôàðçíáäáæä âàáóðöóêè ýàáóðöèêäáèñ âäíêíâè-

óð-âäíôèæèéóðè ëíìàúäëäáèñ àìàêèæè âåèùåäìäáñ, óàð÷íôèçè øäãäâäáè âàëíüåäóêè 

è÷í àðà àöìèøìóê ôàðçíáäáæä ìàåçíáèñà ãà âàæèñ áóãíáäáèñ àð-àðñäáíáèç 

ëäæíéàèíìíæíóð (øóà äíúäìè, ìäíéíëè, æäãà èóðà) ìàêäõäáøè, àðàëäã ìàåçíáâàæøä-

ëúåäêè ôäìäáèñ âàþñìèñà ãà ãàñèìÿåèñ îðíúäñøè  ãàøåäáóêè âäíêíâèóðè ãà òäõìí-

êíâèóðè øäúãíëäáèç. 

ãàñàåêäç ñàõàðçåäêíñ âäíêíâèóðè àâäáóêäáèñ øäñüàåêèñ çàìàëäãðíåä äò-

àîæä ãàãâäìèêàã øäèûêäáà ùàèçåàêíñ, ðíë ýàáóðöèêäáèñ ëèäð âàþñìèêè è÷í ëûêà-

åðè (1000-4000 ë) ëàöàêè éíêäõòíðóêè çåèñäáäáèñ ëõíìä åóêéàìíâäìóðè õàìäáè 

øóà äíúäìøè (âóðèà) ãà æäãà èóðàøè (ñàëäâðäêí,àôþàæäçè) ìàåçíáèñà ãà âàæèñ äôä-

õòóðè âàëíåêèìäáäáèç. 

éíêþäçèñ ãàáêíáæä ãà âóðèàøè, àñäåä ëàöàêè çåèñäáäáèñ ëõíìä éíêäõòíðäáè  

âàþñìèêèà ìäíéíëóð ãà æäãà úàðúóê (òóðíì-ñäìíìè) éàðáíìàòóê ìàêäõäáøèú 

ìàåçíáèñà ãà âàæèñ ìèøìäáèç. 

ìàøðíëèñ ëèæàìèà âóðèèñà ãà ëèñ ëíñàæöåðä òäðèòíðèäáæä ìàåçíáèñ ãà âàæèñ 

àþàêè ñàáàãíäáèñ àöëíñàùäìàã, øóà äíúäìóðè åóêéàìíâäìóðè ìàêäõäáèñ ëàöàêè 

îäðñîäõòèóêíáèñ ãàñàáóçäáà. 

  âóðèèñ ãà ëèñ ëíñàæöåðä àýàðèñ ãà èëäðäçèñ (åàìèñ ãà áàöãàçèñ ðàèíìäáè) 

òäðèòíðèäáæä øóà äíúäìóðè åóêéàìíâäìóðè ü÷äáèñ ìàêäõäáè ôàðçí âàåðúäêäáèç 

ñàðâäáêíáäì ãà üàðëíãâäìèêìè àðèàì ûèðèçàã ëàñèóðè òóôíáðäõùèäáèç, òóôäáèç 

ãà äôóæèóðè õàìäáèñ (àìãäæèòäáè, áàæàêòäáè, ãèàáàæäáè ãà ñþå.) âàìôäìäáèç, ü÷äáèñ 

õåäãà ãà æäãà ìàüèêøè  ëäðâäêäáèñ ãà àðâèêèòäáèñ øóàøðääáèç.    

øóà äíúäìóð åóêéàìíâäìóð ìàêäõäáøè ìàåçíáèñ ëàöàêãäáèòèàìè ñàáàãíäáè 

àöëíùäìèêèà ðíâíðú ñàõàðçåäêíøè (ñàëâíðè, îàòàðûäóêè, çäêäçè, ðóñçàåè ãà 

ñþå.), àñäåä ùåäìñ ëäæíáäê àæäðáàèÿàìøè (ëóðàãþàìêè ãà ñþå.).  

àðèñ çó àðà âóðèèñ øóà äíúäìóð åóêéàìíâäìóð ìàêäõäáøèú ìàåçíáèñ ãà âà-

æèñ ñàáàãíäáèñ àöëíùäìèñ îäðñîäõòèåäáè  
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yyff[[&&  11&&  uueehhbbbbcc  llff  vvjjccffppqqddhhtt  hhffbbjjyytt,,bbcc  vvbbvvjj[[bbkkddbbssbb  ccmmttvvff 

ýàáóðöèêäáèñ âäíêíâèóðè ãà âäíôèæèéóðè ëàñàêäáèñ éíëîêäõñóðè 

àìàêèæèñ ñàôóûåäêæä ãàñàáóçäáóêàã óìãà ùàèçåàêíñ, ðíë âóðèèñ 4000 ëäòðàëãä 

ñèëûêàåðèñ  øóà äíúäìóð  ìàêäõäáøè  øäñàûêäáäêèà àöëíùäìèê èõìàñ ìàåçíáèñ ãà 

âàæèñ àðà äðçè, àðàëäã ðàëãäìèëä áóãíáè, ðíëäêçà ôíðëèðäáèñà ãà ñàèëäãíã 

øäìàþåèñàçåèñ  ÷åäêà îèðíáàà ãàúóêè. 

äðç-äðçè ûèðèçàãè îèðíáàà ìàêäõäáøè ìàåçíáèñ àì âàæèñ áóãíáäáèñ àðñäáíáà.  

ìàåçíáèñ áóãíáäáèñ àðñäáíáà øóà äíúäìóð ìàêäõäáøè, ðíâíðú óéåä àöåìèø-

ìäç, úìíáèêèà çáèêèñèñîèðà ìàåçíáâàæèàì ðàèíìøè. àë ìàêäõäáçàì  âóðèàñà (ñ.ñ. 

ãíìàóðè, áàèêäçè) ãà èëäðäçøè (ñ. âóðçà)  ãàéàåøèðäáóêèà ìàåçíáèñ æäãàîèðóêè 

âàëíåêèìäáäáè.  

yfdsj,bc cf,fljt,b5 6-zfkflb-
lbc7 66-ihjvbce,ybc7 666-cea-
cbc 

gthcgtmnbekb cnhemneht,b 

gbhdtkb hbubc ufcf,ehqb 
cnhemneht,b 

htubjyekb hqdtdt,b 

'bvbsbc 1% zf,ehqbkb 

yfdsj,bc ufvjdkbyt,f ieftj-
wtyeh yfktmt,ib 

ufpbc ufvjdkbyt,f ieftjwt-
yeh yfktmt,ib 
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ìàåçíáèñà ãà âàæèñ ûêèäðè âàëíåêèìäáäáè 80-èàì üêäáøè ãàôèõñèðäáóêè è÷í 

àâðäçåä  ûèëèçèñ (½½4,5) ãà  ëäðèèñ (½½3,9) ôàðçíáäáèñ ýàáóðöèêäáøè (ìàþ.1). 

âàìñàéóçðäáóê èìòäðäññ èëñàþóðäáñ ûèëèçèñ ôàðçíáæä âàáóðöóêè (5000 ë 

ñèöðëäëãä) ½5 ýàáóðöèêèñ ëíìàúäëäáè. àë ýàáóðöèêøè ìàåçíáèñ îèðåäêè áóãíáèñ  

âàþñìà ãàãàñòóðäáóêàã øäèûêäáà ùàèçåàêíñ 1795-2189 ë èìòäðåàêøè (ìàþ.2), ñà-

ãàú áóðöåèñ îðíúäñøè çàìàëèëãäåðíáèç âàëíúãèê èõìà  äõåñè èìòäðåàêè ãà ãà-

ôèõñèðäáóêè è÷í ìàåçíáèñ ãà ëèñè çàìàëãäåè âàæèñ äôäõòóðè âàëíåêèìäáäáè. âàìñà-

éóçðäáèç àöìèøåìèñ öèðñèà 2140-2189 ë èìòäðåàêèñ âàëíúãèñ øäãäâäáè. àë èìòäð-

åàêèãàì 30 ñààçèñ âàìëàåêíáàøè ëèèöäñ: ìàåçíáè – 0,420 ë3, çèþèñ þñìàðè ìàåçíáçàì 

äðçàã – 2,84 ë3 ãà õêíðéàêúèóëèàìè ôäìèñ ü÷àêè – 1,5 ë3. àõåä àöñàìèøìàåèà èñ 

ôàõòèú, ðíë ôäìäáèñ ãàëñèìÿàåèñ õåäãà 12 ëäòðè ñèâðûèñ ëèêè âàýäãèêè è÷í õàìäáèñ 

ìàáóðöè øêàëèç, ðèñ âàëíú, ùåäìè àæðèç, àð ëíþäðþãà  øàãðäåìèñ ëèöäáà 

ýàáóðöèêèñ îèðæä. 2093-2122 ë èìòäðåàêèãàì ëèöäáóêè ìàåçíáèñ ñèëéåðèåä – 

0,821 â/ ñë3-èà (ñàëâíðèñ ñàáàãíñ –0,826 â/ñë3). àñäåä ëñóáóõèà (0,864 â/ ñë3) 2140-

2189 ë èìòäðåàêèãàì ëèöäáóêè ìàåçíáè. àöìèøìóêè ìàåçíáäáè àð øäèúàåñ âíâèðãñ 

ãà àñôàêòäìäáñ, îàðàôèìèñ øäëúåäêíáà 10%-ëãäà. ãóöèêèñ ñàü÷èñè òäëîäðàòóðà 

560-èà, þíêí áäìæèìèñ ôðàõúèèñ âàëíñàåàêè 2000 ë-ëãä 40% øäàãâäìñ. àöìèøìóêè 

ôèæèéóð-õèëèóðè ëíìàúäëäáèç, ûèëèçèñ øóà äíúäìóðè áóãíáèñ ìàåçíáè ëàöàêè 

þàðèñþèñàà. 

ìàåçíáèñ ëäíðä áóãíáèñ  àðñäáíáà øóà äíúäìøè øäèûêäáà åèåàðàóãíç 2562-

2505 ë èìòäðåàêèñ ôàðâêäáøè. ñàäõñîêóàòàúèí éíêíìàøè ãàñèìÿåèñ ëíìàúäëäáèñ 

ëèþäãåèç, íáèäõòèãàì ëèöäáóêè ìàåçíáèñ ñèëéåðèåä 0,884 â/ ñë3-èà ãà ëéåäçðàã âàì-

ñþåàåäáóêèà 1795-2189 ë èìòäðåàêèãàì ëèöäáóêè ìàåçíáäáèñàâàì, ðàú ëèóçèçäáñ 

ëèñ èæíêèðäáàñ àë áóãíáèñàâàì. 

ìàåçíáèñ ëäñàëä øäñàûêí áóãíáè âàìêàâäáóêè  óìãà è÷íñ 3295-3346 ë 

èìòäðåàêèñ ôàðâêäáøè. áóðöåèñ îðíúäñøè ôäìäáèñ âàëíúãèñàñ èìòäðåàêèãàì 4,5 

ñààçøè ëèöäáóêè è÷í 0,29 ë3 çèþèñ þñìàðè ìàåçíáèñ àîéäáèç. àõàú ãàëñèìÿàåèñ õåäãà 

ëèêè âàýäãèêè è÷í õàìäáèñ ìàáóðöè øêàëèç. äñ èìòäðåàêè ñàäõñîêóàòàúèí 

éíêíìàøè àð ãàñèìÿóêà. 

âàðãà æäëíç àöìèøìóêè ìàåçíáèñ øäñàûêí ñàëè áóãíáèñà, øóà äíúäìóð 

ìàêäõäáøè ëíñàêíãìäêè è÷í âàæèñ ñàëè àì äðçè ëàñèóðè òèîèñ âàæèñ áóãíáèñ 

àöëíùäìà 3896-4948 ë èìòäðåàêøè. 

øóà äíúäìóð ìàêäõäáøè âàæèñ øäëúåäêè ôäìäáèñ àðñäáíáà ãàôèõñèðäáóêè è÷í 

ûèëèçèñ ½4 ýàáóðöèêøèú (âàáóðöóêèà  ûèëèçèñ ½5 ýàáóðöèêèñ ñàëþðäçèç 2400 

ë-øè). 3868-3946 ë èìòäðåàêèñ áóðöåèñ îðíúäñøè ôäìèñ âàëíúãèñàñ 1 ñààçèñ 

âàìëàåêíáàøè ëèöäáóêè è÷í 6,25 ë3 ãàâàæèàìäáóêè çèþèñ þñìàðè. âàæè øäèúàåñ: 93% 

ëäçàìñ  ãà 7% ëûèëä ìàþøèðü÷àêáàãäáñ. áóðöåèñ îðíúäñøè ýàáóðöèêøè âàëíúãèêè 

è÷í ëäíðä èìòäðåàêèú (4220-4301 ë), ñàèãàìàú 55 üóçøè ëèèöäñ âàæè – 1,86 ë3. 

âàæè øäèúàåñ: 96% ëäçàìñ, äçàìñ ãà ñþåà ëûèëä ìàþøèðü÷àêáàãäáñ - 4%. úàêñàþà øä-

ãäâäáèñ ëèöäáèñ ëèæìèç, âäíôèæèéíñäáè ëíèçþíåãìäì íðèåä èìòäðåàêèñ âàìëäíðäáèç 

ãàñèìÿåàñ, ðàú  òäõìèéóðè ëèæäæäáèñ âàëí àð øäñðóêäáóêà. 

ýàáóðöèêèñ áóðöåèñ ãàëçàåðäáèñ øäëãäâ, òäõìèéóð éíêíìàøè ôäìèñ âàëíëú-

ãäêèç âàëíèúàãà 3 íáèäõòè (4420-4350, 4301-4180 ãà 3960-3838 ë), ðàú èìñòðóõ-

úèèç àéðûàêóêèà, åèìàèãàì ôäìèñ âàëíúãà ôäìèñ âàëíëúãäêèç ãàñàøåäáèà ëþíêíã 

öèà êóêàøè ôäìèñ âàþñìèãàì àðàóëäòäñ 3-5 ãöèñà. àêáàç àëèòíë, àöìèøìóêè 

íáèäõòäáèñ âàëíúãèñàñ åäð ëèèöäñ áóðöåèñ îðíúäñøè ãàôèõñèðäáóêè âàæèñ ëíãäìè. 
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øóà äíúäìóðè ìàêäõäáèñ âàæøäëúåäêíáèñ øäñàþäá ñàèìòäðäñí ôàõòäáè 

àöèìèøìäáà  ëäðèèñ ôàðçíáæä âàáóðöóê ½½3 ãà 9 ýàáóðöèêäáøèú. 

½3 ýàáóðöèêøè áóìäáðèåè âàæèñ âàëíåêèìäáàñ àãâèêè ¾õíìãà áóðöåèñ 

îðíúäñøè. 3736 ë ñèöðëèãàì 8 üóçèñ âàìëàåêíáàøè àëíãèíãà ûêèäð ãàâàæèàìäáó-

êè çèþèñ þñìàðè. þñìàðèñ ñèëéåðèåèñ 170-ãàì 1,72 â/ ñë-ëãä âàæðãèñ øäëãäâ, ãàéä-

òèêè îðäåäìòíðèñ ãðíñ, 4 ñààçèñ âàìëàåêíáàøè üìäåà áóôäðæä âàèæàðãà 10 àòë-

ëãä, þíêí ëèêâàðäøä ñèåðúäøè - 18 àòë-ëãä. ýàáóðöèêèñ áóðöåèñ îðíúäñøè âàæèñ 

âàëíåêèìäáäáñ àâðäçåä àãâèêè ¾õíìãà: 4390, 4450, 4840 ãà 4930 ë ñèöðëääáèãàì. 

ýàáóðöèêèñ áóðöåèñ ãàëçàåðäáèñ øäëãäâ, èñäå  âàëíëúãäêèç  5180-5150, 

5020-4957, 4920-4840 ë íáèäõòäáèãàì ëèöäáóêè è÷í ëþíêíã ëúèðä ãäáèòäáèñ 

ëõíìä ãàâàæèàìäáóêè çèþèñ þñìàðäáè ãà ëòéìàðè ü÷êäáè. 

ðàú øääþäáà ëäíçþä íáèäõòñ (3740-3675 ë), ëèñè ãàñèìÿåà ñàäðçíã åäð ëí-

þäðþãà ôäìäáèñ âàëíëúãäêèñ ìàáóðöè øêàëèç âàýäãåèñ âàëí. 

 ½9 ëäðèèñ ýàáóðöèêøè 4419 - 4552 ë  èìòäðåàêèñ áóðöåèñ îðíúäñøè ôä-

ìäáèñ âàëíúãèñàñ 30 üóçøè ëèöäáóêè è÷í 0,95 ë3 ãàâàæèàìäáóêè çèþèñ þñìàðè. 

àöäáóêè ñèìÿè êèóëèìäñúäìúèóðè àìàêèæèñ çàìàþëàã, øäèúàåãà 6,26% ìàåçíáèñ 

òèîèñ ñèçþäñ, ûèðèçàãàã æäçíåàì-àñôàêòäìóðè éíëîíìäìòäáèñ  øäëúåäêíáèç. 

âäíôèæèéíñäáèñ ãàñéåìèç, èìòäðåàêè èçåêäáíãà âàæøäëúåäêàã. 

àë ýàáóðöèêøè øäñàûêí âàæøäëúåäêè íáèäõòäáè (4990-4950, 4850-4770, 

4420-4400) ôäìèñ âàëíëúãäêèç âàëíèúàãà, ðèñ âàëíú ëèèöäñ ëþíêíã ãàâàæè-

àìäáóêè ëúèðä ãäáèòèàìè ëòéìàðè ü÷êäáè. âàëíìàéêèññ øäàãâäìñ 4990-4950 ë 

èìòäðåàêè, ñàèãàìàú 42 ñààçøè ëèèöäñ 82 ë3 ûêèäð ãàâàæèàìäáóêè (âàæè-ëäçàìè 

87%) ôäìèñ ü÷àêè. 

âàðãà æäëíç àöüäðèêè ûèðèçàãè îèðíáèñà, øóà äíúäìóðè ìàêäõäáè àéëà÷í-

ôèêäáñ ñþåà àóúèêäáäê îèðíáäáñàú: 

ëàöàêâàëòàðè õàìäáèñ àðñäáíáà ü÷äáàøè, ðíëêäáèú øäèûêäáà àöëíùãäñ ðä-

æäðåóàðàã ìàåçíáèñà ãà âàæèñ áóãíáäáèñ ôíðëèðäáèñàçåèñ. øóà äíúäìóð ìàîðà-

êíåàì ãà ôíðíåàì õàìäáøè àöèìèøìà çèþèñ þñìàðèñ éàòàñòðíôóêàã øçàìçõëèñ 

àðàäðçè øäëçþåäåà; 

þäêñà÷ðäêè ñòðóõòóðóêè îèðíáäáèñ àðñäáíáà. øóà äíúäìóðè ìàêäõäáè 

ëíìàüèêäíáñ àìòèéêèìóðè ñòðóõòóðäáèñ øäõëìàøè. âàðãà æäëíç àöìèøìóêèñà, 

àñäç ñòðóõòóðäáñ ëèäéóçåìäáà: âóêèàìèñ, ìàòàìäáèñ, øðíëèñ, áàèêäçèñ ãà ñþåà 

ìàíýäáè; 

ýðèêøè ëûêàåðè çèþèàìè àì ñþåà  ôêóèãâàóëòàðè õàìäáèñ àðñäáíáà. øóà 

äíúäìøè ãàâðíåèêè ìàåçíáèñà ãà âàæèñ áóãíáäáèñ ñàèëäãíã øäìàþåàñ âàìàîèðí-

áäáñ 4000 ëäòðæä ëäòè ñèëûêàåðèñ íêèâíúäì-ëèíúäìèñ çèþèàìè ìàêäõäáè; úàêéä-

óêè áóãíáäáèñàçåèñ ñàôàðèñ ðíêñ àñðóêäáñ çåèç øóà äíúäìóð ìàêäõäáøè ëàñè-

óðè, ëíìíêèçóðè äôóæèóðè õàìäáèñ âàìôäìäáè. 

þäêñà÷ðäêè ¾èãðíâäíêíâèóðè îèðíáäáè áóãíáäáèñ ñàèëäãíã øäìàþåèñàç-

åèñ. øóà äíúäìóðè ìàêäõäáèãàì ëèöäáóêè ôäìäáèñ ü÷êäáè óëäòäñàã  õêíðéàê-

úèóëèàìèà, ëèìäðàêèæàúèèñ þàðèñþèç 7-55 â/ê-ëãä, ëàøèì, ðíãäñàú ñàëâíðèñ øóà 

äíúäìóðè ìàåçíáèñ ñàáàãíæä àìàêíâèóðè òèîèñ ü÷êäáèñ ëèìäðàêèæàúèà 5 â/ê-

ëãäà, ðàú âóðèàøè áóãíáäáèñ øäìàþåèñ óéäçäñ ¾èãðíâäíêíâèóð îèðíáäáæä ëèó-

çèçäáñ. 

  ëèóþäãàåàã  øóà äíúäìóð ìàêäõäáøè ìàåçíáâàæøäëúåäêíáèñ þäêñà÷ðäêè 

îèðíáäáèñà, ûèëèçèñ ãà ëäðèèñ ôàðçíáäáæä âàáóðöóê ýàáóðöèêäáøè ìàåçíáèñà 

ãà âàæèñ áóãíáäáèñ âàþñìà åäð ëíþäðþãà. 
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ðíâíðú úìíáèêèà, ìàåçíáèñà ãà âàæèñ áóãíáäáèñ âàóþñìäêíáà, þøèð øäë-

çþåäåàøè, âàìîèðíáäáóêèà îäðñîäõòèóêè ôàðçíáäáèñ âäíêíâèóðè øäñüàåêè-

êíáèñ ãàáàêè ãíìèç ãà îðíãóõòèóêè ôäìäáèñ âàþñìèñà ãà ãàñèìÿåèñ àðàñðó-

êôàñíåìàã ùàòàðäáèç. ùåäìñ øäëçþåäåàøè óàð÷íôèçè øäãäâäáèñ ëçàåàð ëèæäæàã 

øäèûêäáà ùàèçåàêíñ èñ, ðíë ìàåçíáâàæøäëúåäêè ôäìäáèñ ãàñèìÿåà ½4 ûèëèçèñ ãà 

½3 ãà ½9 ëäðèèñ ýàáóðöèêäáøè ùàòàðãà àðà ùåäóêäáðèåè ëäçíãèç ñàäõñîêó-

àòàúèí éíêíìàøè, àðàëäã ôäìèñ âàëíëúãäêèç òäõìèéóð éíêíìäáøè. àñäçè 

ëäçíãèç ãàñèìÿåèñàñ åäð þäðþãäáíãà çèþèñ þñìàðèñ øäúåêà ü÷êèç, ôäìäáèñ þàì-

âðûêèåè ãðäìèðäáà éíëîðäñíðèñ ñàøóàêäáèç, ëàçè ãàëóøàåäáà ëàðèêèñ ñèëïàåèç 

ãà ñþåà ðäàâäìòäáèç. ðàú øääþäáà ½ 5 ûèëèçèñ ýàáóðöèêñ, èõ ñàäõñîêóàòàúèí 

éíêíìà éè ùàóøåäñ, ëàâðàë ûèðèçàãè øäñàûêí ìàåçíáèñ áóãíáè  àöëíùìãà âà-

ãàþóðóêè 324 ãà 140 ë-èàìè ñàëàâðè éíêíìäáèç ãà úäëäìòèñ õåèñ ãèãè (180 

ëë) ñèñõèñ âàëí, îäðôíðàúèèñ ãðíñ åäð ëíþäðþãà ôäìçàì ñðóêôàñíåàìè ãàéà-

åøèðäáà. àëèñ  ãàëàëòéèúäáäêèà èñ ôàõòè, ðíë 1795-2189 ë èìòäðåàêèãàì åäð 

ëèèöäñ èñ 0,4 ë3-ëãä ìàåçíáè, ðíëäêèú ôäìäáèñ âàëíëúãäêèç è÷í ëèöäáóêè 

áóðöåèñ îðíúäñøè. 

ìàåçíáâàæøäëúåäêè ôäìäáèñ âàþñìèñà ãà ãàñèìÿåèñ îðíúäñøè ãàøåäáóêèà 

ñþåà ãàðöåäåäáèú, ðíâíðèúàà: ôäìäáèñ âàþñìà ãèãè ðäîðäñèèñ õåäø 1,5-1,8 

â/ñë3 ñèëéåðèåèñ þñìàðäáèç; ãèãè èìòäðåàêäáèñ (100 ë-æä ëäòè) âàëíúãà, ðèñ 

âàëíú ìàåçíáâàæøäëúåäê ôäìäáçàì äðçàã èñ ü÷àêøäëúåäêè ¾íðèæíìòäáèú 

èñèìÿäáíãà, ðíëêäáèú àþøíáãìäì ìàåçíáâàæøäëúåäêè ôäìäáèñ àõòèåíáàñ ãà 

ñþå. 

ýàáóðöèêäáèñ æäëíç ëí÷åàìèêè ëíìàúäëäáèñ ñàôóûåäêæä, âóðèèñ ëþàðèñ 

øóàäíúäìóðè ìàêäõäáè óìãà ëèåèùìèíç äðç-äðç ñàáàæèñí íáèäõòàã ìàåçíáèñ 

ãà âàæèñ ëàöàêãäáèòèàìè áóãíáäáèñ àöëíñàùäìàã, îèðåäê ðèâøè, ûèëèçèñ, 

ëäðèèñà ãà ìàòàìäáèñ ôàðçíáäáæä 2000-5500 ë ñèöðëääáæä. 

ûèëèçèñ ôàðçíáæä ½5 ýàáóðöèêèñ àþêíñ îèðåäê ðèâøè óìãà âàèáó-

ðöíñ ñàûèäáí ýàáóðöèêè 2200 ëäòðèñ ñèöðëäëãä, øóà äíúäìøè ëíñàêíãìäêè 

îèðåäêè áóãíáèñ øäñàñüàåêàã. àëèñ øäãäâäáèñ ëèþäãåèç ãàîðíäõòãäáà ñàýèðí 

ðàíãäìíáèñ ñàûèäáí ýàáóðöèêäáè áóãíáèñ øäëíñàéíìòóðäáêàã.  

 ôàðçíáæä ìàåçíáèñ îèðåäêè áóãíáèñ øäëíéíìòóðäáèñ øäëãäâ, ñàèëäãíã 

èõìäáà ãàñàáóçäáóêè öðëà (5000 ë) ñàûäáìè ýàáóðöèêèñ âàáóðöåèñ àóúèêäá-

êíáà øóà äíúäìóð ìàêäõäáøè 2200-5000 ë èìòäðåàêøè ëíñàêíãìäêè ìàåçí-

áèñ éèãäå 2 ãà âàæèñ áóãíáäáèñ àöëíñàùäìàã.  

ëäðèèñ ôàðçíáæä ãàñàáóçäáóêàã ëèâåàùìèà ñàûäáìè ýàáóðöèêèñ âàáóð-

öåà 5500 ë ñàîðíäõòí ñèöðëèç ½½3 ãà 9 ýàáóðöèêäáèñ ëèäð øóà äíúäìóð 

ìàêäõäáøè âàþñìèêè âàæøäëúåäêè ôäìäáèñ øäñàñüàåêàã. àë ýàáóðöèêèñ áóð-

öåèñ øäãäâäáèñ âàçåàêèñüèìäáèç, óôðí ñàèëäãíã ãàîðíäõòãäáà áóðöåèçè ñà-

ëóøàíäáè ôàðçíáèñ âàâðûäêäáàæä øàåè æöåèñ àéåàòíðèèñ ôàðâêäáøè. 

ìàòàìäáèñ ãàëàðþóêè ñòðóõòóðèñ çàöóð ìàüèêøè (ñäèñëíûèäáèç øóà 

äíúäìèñ ìàêäõäáèñ ùàüíêèñ ñèöðëèñ ãàãâäìèñ øäëãäâ) ëèæàìøäüíìèêàã ëèâ-

åàùìèà ñàûäáìè ýàáóðöèêèñ áóðöåà 5500 ë ñèöðëäëãä øóà äíúäìèñ ìàåçíáâà-

æèàìíáèñ øäñüàåêèñ ëèæìèç. àë ôàðçíáæä àöìèøìóêè ìàêäõäáè ìàåçíáâàæèñ 

îðíãóõòèóêíáèñ ãà ëàçè ñàèëäãíã øäìàþåèñ çåàêñàæðèñèç, óéäçäñ îèðíáäá-

øè óìãà è÷íñ, åèãðä ûèëèçèñà ãà ëäðèèñ ôàðçíáäáæä.  

æäëíç ãàñàþäêäáóêè ýàáóðöèêäáèñ éåàêèôèúèðäáóêàã âàáóðöåèñ ãà 

ãàñèìÿåèñ øäãäâàã äýåâàðäøäà, ðíë ûèëèçèñ, ëäðèèñà ãà ìàòàìäáèñ ôàðçíáäáæä  



130  CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

 õàìäáèñ 

àñàéè 

êèçíêí-

âèóðè 

 ñåäòè 

ñèöðëä, 

ëäòðè 
õàìäáèñ ãàþàñèàçäáà ãà ãàñèìÿåèñ øäãäâäáè 

 

ìäíâäìè 

 

 
o   o   o   o   o   157 

çèþäáè, éíìâêíëäðàòäáè 

î 
 à

  
ê

  
ä 

 í
  

â
 ä

  
ì 

 è
 

ø
  
ó

  
à 

  
  
ä 

 í
  
ú

  
ä 

 ì
  

è 

         

  

         

  

         

  

        

  

        

 

 

 

 

 

 

 

 

1795 

åóêéàìíâäìóðè-ãàìàêäõè 

 

üàðëíìàõëìäáè 

 

 

 

 

2189 

 ìàåçíáèñ áóãíáè ãàãâäìèêè áóðöåèñ 

îðíúäñøè ãàñèìÿåèç. ìàåçíáèñ ñàëéåðèåä 

0,821 â/ñë3 

        

    

        

 

 

2505 

åóêéàìíâäìóðè-ãàìàêäõè 

üàðëíìàõëìäáè 

   ìàåçíáèñ øäñàûêí  áóãíáè. ìàåçíáâàëíåêèìäáà éíêíìàøè 

ãàñèìÿåèñ øäãäâàã. ìàåçíáèñ ñèëéåðèåä 0,884 â/ ñë3 

        

  

        

  

         

2562 

 

 

 

3925 

 

åóêéàìíâäìóðè-ãàìàêäõè 

üàðëíìàõëìäáè 

  ìàåçíáèñ øäñàûêí áóãíáè. ìàåçíáèñ âàëíåêèìäáèç áóðöåèñ 

îðíúäñøè 

         

     

         

3346 

 

3890 

åóêéàìíâäìóðè-ãàìàêäõè 

üàðëíìàõëìäáè 

  

âàæèñ øäñàûêí áóãíáäáè. âàæâàëíåêèìäáà 

ãàãâäìèêèà ñàäõñîêóàòàúèí éíêíìàøè 

èìòäðåàêäáèñ ãàñèìÿåèñ øäãäâàã.  

íçþèåä èìòäðåàêèãàì ëèöäáóêè âàæäáè øäèúàåñ 

91% ëäçàìñ  ãà 9% ëûèëä ìàþøèðü÷àêáàãäáñ. 

         

     

3910 

4140 

 4220 

          4338 

  

  

          

       

4400 

 

4815 

 4948 

      5000  

 

 

 

  o   o   o   o  o 

 

çèþäáè, 

éíìâêíëä- 

ðàòäáè 

        

      

        

åóêéàìí- 

âäìóðè 

ìàêäõäáè 

 

ìàåçíáè 

 

âàæè 

yyff[[&&22&&  ''bbvvbbssbbcc  1155  zzff,,eehhqqbbkkbbcc  uuttjjkkjjuubbeehhbb  zzhhbbkkbb  

    

    

   

   

  

 



  

CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 131  

 
 

vaxtang Rlonti 
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øóà äíúäìóð ìàêäõäáøè àöëíùäìèêè èõìäáà ëàöàêîðíãóõòèóêè ìàåçíáèñ ãà 

âàæèñ áóãíáäáè, ðíëäêçà äõñîêóàòàúèà, ñþåà òðàãèúèóê ãàðâäáçàì äðçàã, 

ëìèøåìäêíåìàã âààûêèäðäáñ õåä÷ìèñ äéíìíëèéàñ.  

àöìèøìóê ôàðçíáäáæä ìàåçíáèñà ãà âàæèñ áóãíáäáèñ àöëíùäìèñ øäëãäâ, 

ãàèñàþäáà åðúäêè îðíâðàëà ñþåà àþàêè áóãíáäáèñ àöëíñàùäìàã ðíâíðú âó-

ðèèñ, àñäåä àýàðèñ ãà èëäðäçèñ îäðñîäõòèóê ôàðçíáäáæä ãà øàåè æöåèñ àéåà-

òíðèèñ ôàðâêäáøè. 
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wwaarrddggeenniilliiaa  mmeeccnn..  aakkaaddeemmiiiiss  wweevvrr--kkoorreessppoonnddeenntt  gg..  SSeennggeellaaiiaass  mmiieerr 

  

amerikuli navTobis kompaniis “fr-

ontera risorsiz korporeiSenis” inves-

ticiebiT 1999 wels dedofliswyaros 

raionSi, taribanas moedanze, 150 kv.km 

farTobze Catarda samganzomilebiani sei-

smoZieba (pirvelad kavkasiaSi) (nax.1). 

samganzomilebian seismoZiebas mena-

vTobebi 3D-s uwodeben (SemdgomSi Cvenc 

am Semoklebuli formiT visargeblebT). 

D-inglisuri sityvis DDimension (rac gazomvas niSnavs) pirveli asoa.  

 geofizikis am umniSvnelovanesi “instrumentis” ga-

moyeneba navTobis sabadoebis Ziebisa da damuSavebis sfero-

Si SesaZlebeli gaxda miwis zedapirze drekadi talRebis 

aRZvris marTvadi da, Sedegad, dedamiwis qerqSi arekvlili 

talRebis miRebis mZlavri da uaRresad mgrZnobiare saSu-

alebebis SeqmniT.  

savele samuSaoebs mosdevs miRebuli cifruli seis-

muri Canawerebis damuSavebis gacilebiT rTuli da xangrZ-

livi procesi. 3D-s damuSaveba ganxorcielda Sesabamisad 

udidesi swrafmoqmedebisa da maxsovrobis kompiuteruli 

teqnikisa da mZlavri, daxvewili programuli 

aRWurvilobis Seqmnis Sedegad.  

dRes navTobis mrewvelobaSi gamoyenebuli geofizikuri meTodebidan 

3D aris yvelaze ZviradRirebuli, magram yvelaze efeqturi saSualeba nav-

Tobisa da gazis Ziebis detalur etapze.  

Cveni mizania mokled gadmogceT 3D-s savele samuSaoebis Catarebis Zi-

riTadi principebi taribanas magaliTze. 

profiluri seismikisagan gansxvavebiT 3D-sTvis damaxasiaTebelia far-

Tobze ganawilebul ramdenime xazze erTdrouli dakvirvebis Catareba. xa-

zebis raodenoba da TiToeul xazze seismomimRebebis ganlageba damokidebu-

lia seismuri informaciis Camweri mowyobilobis (seismosadguri) SesaZle-

 
 

artem saniSvili 
3ahjynthfc4 vjyfw8 
,fpbc vtyt]thb 

 
 

baCo (vaxtang) 

Rlonti 
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blobaze. dRes 3D-Tvis ZiriTadad 1000-1200 arxian seismosadgurebs iyene-
ben. Uupiratesad sargebloben 960-1000 aqtiuri seismoarxiT –mimRebiT. 

taribanas moedanze 8 paralelur xazze 960 mimRebi (mimRebi niSnavs 

seismomimRebTa jgufs) iyo ganawilebuli, rasac erT srul gaSlas uwodeben. 
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nax.1.    samganzomilebiani seismoZiebiT dafaruli taribanas moedani
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mimRebebis mTel am erTobliobas emsaxureboda specialuri maZliereblebi da 

gadamcemi mowyobilobebi, romlebic kabeluri sistemiTaa dakavSirebuli sei-

smosadgurTan.  
xazze 50 m intervaliT CarTuli iyo 120 mimRebi. TiToeuli mimRebi 

warmoadgenda 50 m bazaze wrfivad ganlagebul Tormet 10-hercian seismomim-

RebTa erTobliobas. seismomimRebebis xazis sigrZea (120-1)*50=5950m, xazebs 

Soris manZili 500 metria. mimRebi seismuri xazis marTobulad, erTmaneTisa-

gan 500 metris intervaliT ganlagebulia (8-1)*500=3500 metri sigrZis 13 

paraleluri wyaroTa xazi. wyaroebi TiToeul xazze 50 metri bijiTaa ganla-

gebuli (nax.2). 
drekadi talRis aRZvris wyaros warmoadgenda seismomimRebebis xazebis 

marTobulad wrfivad ganlagebuli oTxi sinqronulad moqmedi vibraciuli da-

nadgari, romelTa gruntze zemoqmedebis jamuri efeqti daaxloebiT 100 to-

nas Seadgens.Ggruntze  zemoqmedeba grZeleboda 8 wams. drois am monakveTSi 

vibraciis sixSire 8-dan 96 hercamde icvleboda. gruntze aseTi zemoqmedeba 

eqvsjer sruldeboda. yvela aRniSnuli parametri ganisazRvra uSualod tari-

banas moedanze sacdeli kvlevebiT, sawarmoo procesis dawyebamde.  

mesame naxazze warmodgenilia vibratorebis ganlagebis sqema, romlis 

mixedviTac xdeboda drekadi talRebis aRZvra. Ggruntze sawyisi ori zemoqme-

deba sruldeba, roca wyaros aRmniSvneli droSa pirvel da meore vibrato-

rebs Sorisaa. Semdeg xdeba vibratorebis win wanacvleba ise, rom wyaros 

aRmniSvneli droSa aRmoCndes meore da mesame vibratorebs Soris. Sesruldeba 

ra kidev ori zemoqmedeba, xdeba vibratoris isev win wanacveleba ise, rom 

wyaros aRmniSvneli droSa ukve mesame da meoTxe vibratorebs Soris 

aRmoCndes. Sesruldeba bolo ori zemoqmedeba da vibratorebi gadavlen 

Semdeg wyaroze imave operaciis Casatareblad. 

drekadi talRebis aRZvris aseTi wyaros gamoyenebam uzrunvelyo maRa-

lxarisxovani korelirebuli eqvswamiani seismuri Canaweris miReba.  

aseTi sqemiT muSaobisas TiToeul xazze gvaqvs 3500:50+1=71 wyaro. xa-

zebi erTmaneTisagan 500 metriTaa daSorebuli da erT srul gaSlas wyaroTa 

13 xazi sWirdeba. sul gvaqvs 71*13=923 wyaro, e.i. erTi sruli gaSlis Sem-

TxvevaSi Cven viRebT 923*960=886080 eqvswamian cifrul seismur Canawers 

0,002 wm diskretizaciis bijiT.  

aRniSnuli sruli gaSlis damTavrebas mosdevs pirveli seismuri xazis  

gamorTva seismosadguridan da mecxre axali xazis CarTva da a.S., vidre mTli- 

nax. 3. vibratorebis ganlagebis sqema wyaros mimarT 
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,,ttyyjj  ,,ffkkffddff''tt  
vvttwwyy88  ffrrffllttvvbbbbcc  
ffrrffllttvvbbrrjjccbb  

 
  

uueehhffvv  iittyyuuttkkffbbff  
vtwy8 frfl8 otdh-
rjhtcgjyltynb 

 
  

uuhhbbiiff  vvffyyffuuff''tt  
abp8vfs8vtwy8 rfy-
lblfnb7 sce-c 

ljw8 

anad ar iqneba moculi 3D-s Casatareblad gansazRvruli farTobi.  

sruli gaSla uzrunvelyofs L=(59502+35002)1/2 >6900 m sigrZis wya-

ro-mimRebis maqsimalur daSorebas. 

aq  warmovadgineT seismomimRebebis “gaSlis” maqsimaluri SesaZlebloba. 

cxadia, SeiZleba “gaSla” iyos naklebi raodenobis mimRebebiT warmodgenili, 

magaliTad, sakvlevi moednis napirebSi.  

taribanas moednis 3D-Ti srulad dasafarad saWiro gaxda 

(10000:50)*(15000:500+1)=6200 mimReb seismojgufebis (sul 6200*12=74400 

seismomimRebi) da (15000:50)(10000:500+1)=6300 wyaros ganlageba.Ee.i. Sesru-

lda 6200+6300=12500 wertilis moniSvna miwis zedapirze, maTi koordina-

tebis da altitudis gansazRvra.        

Catarebuli seismuri samuSaoebi uzrunvelyofs 150km2 farTobze 

240000 Tanabrad ganawilebul wertilebSi (25 m sigrZis kvadratebis 

wveroebSi) siRrmuli agebulebis amsaxveli eqvswamiani seismuri Canaweris 

miRebas, romlis jeradoba 24-idan (moednis napirebSi) aRwevs 250-mde 

(moednis centralur nawilSi).  
 

 

 

uak 55.1241 (479-22) 

           b. balavaZe, g. Sengelaia, g. managaZe, z. mgelaZe 

           g. nikuraZe, a. rusaZe, a. svanaZe, n. RirsiaSvili, n. xundaZe 
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wwaarrddggeenniilliiaa  mmeecc..  aakkaaddeemmiiiiss  aakkaaddeemmiikkooss  nn..  ssxxiirrttllaaZZiiss  mmiieerr  
 

saqarTvelos beltis kristaluri 

fundamenti Zirulis masividan, sadac igi 

dRiur zedapirze amodis, iZireba dasavle-

Tis mimarTulebiT. kolxeTis depresiis Savi 

zRvis sanapiro zolSi fundamentis Cawolis 

siRrme 8-9km-s aRwevs. 

daZirvis zona Sevsebulia mezo-kaino-

zouri naleqebiT, romlebSic gamoisaxeba 

mravali struqtura. 

    kolxeTis navTobis Zebna-ZiebasTan dakavSirebiT ormociani wlebidan 

daiwyo geofizikuri samuSaoebi. ufro 

gvian, samoc-samocdaaTian wlebSi daiw-

yo Savi zRvis akvatoriis geofizikuri 

Seswavla. am saqmeSi didi wvlili miuZ-

Rvis saqarTvelos mecnierebaTa akademi-

is geofizikis institutis, trest "saq-

navTobgeofizikis" da gelenjikis sazR-

vao geofizikuri eqspediciis wamyvan 

specialistebs. 

 
  

ppeehhff,,  vvuuttkkff''tt  
uuttjjkk88  vvbbyy88  vvttwwyy88  lljjmm88  
ccnnee--cc  gghhjjaa88  ccffvvssjj--uuttjjkk88  
aaffrreekknnttnnbbcc  llttrrffyybb  
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ffvvbbhhffyy  hheeccff''tt  
uuttjjkk88  vvbbyy88  vvttwwyy88  
rrffyyllbbllffnnbb77  ccffvvssjj  
bbyy;;bbyy88  uuttjjaabbppbbrrjjccbb88 

 
  

ffvvbbhhffyy  ccddffyyff''tt  
3utjabpbrbc4 vtwy8 
sfyfvihjvtkb 

 
  

llffhhtt]]ffyy  
qqbbhhccbbffiiddbbkkbb  

33uuttjjaabbppbbrrbbcc44  vvttwwyy88  
ssffyyffvviihhjjvvttkkbb 

       miRebuli Sedegebis safuZvelze 

Sedgenilia sakmao sizusis geofizikuri, 

kerZod, seismuri (struqturuli) da si-

mZimis Zalis anomaliis rukebi [1,3,4,5,6, 

9]. 

seismuri struqturuli rukebis 

Sedgenis dros amreklavi zedapirebis Ca-

wolis siRrmis dasadgenad drekadi tal-

Rebis gavrcelebis efeqtur siCqareebTan 

erTad, gamoyenebul iqna seismuri karota-

Jis monacemebi, xolo amreklavi zedapirebis stratificireba moxda Wa-

burRilebis WrilebTan SeTavsebiT. 

 kolxeTis dablobis teqtonikuri 

daraionebisa da calkeuli lokaluri 

struqturebis Seswavlis saqmeSi seismur 

rukebTan erTad, gamoyenebul iqna gravimet-

riuli ruka (nax.1). 

seismur struqturul rukebze pi-

robiTi horizontebi Seesabameba carcis 

gadarecxil zedapirs (nax.2), turonuli 

sarTulis sagebs (nax.3) da zedaiuruli 

feradi wyebis qveS vulkanogenuri warmonaqmnebis saxuravs 

(nax.4). aRsaniSnavia, rom am zedapirebs Soris kuTxuri 

uTanxmoeba ar SeimCneva. 

geofizikuri Ziebis monacemebis safuZvelze, 

kolxeTis dablobze meoTxeuli safaris qveS gamovlenilia: 

malTayvis, dasavleT da aRmosavleT Waladidis, saRvami-

Caos, qvalonis, dRvabis, siriaCkonis, oqvinaris, galis, 

zugdidis, oCamCiris, tamiSis, moqva-fokveSis, kindRis da 

drandis antiklinuri struqturebi. zogierTi maTgani 

grZeldeba Savi zRvis akvatoriis aRmosavleT zonaSi. 

navTobisa da gazis Zebnisa da Ziebis mizniT kolxeTis dablobze ga-

burRuli iqna mravali WaburRili. burRvis procesSi malTayvis, foTis, Wa-

ladidis, qvalonis, saRvamiCaos, caiSis, oqumis, oCamCiris, moqva-foqveSis 

da yulevis moednebze adgili hqonda sxvadasxva stratigrafiuli horizon-

tebidan navTobisa da gazis gamovlinebebs [6,7,8]. 

aRmosavleT da dasavleT Waladidis navTobis sabadoebi dakavSirebu-

lia zedacarcul kirqvebTan. samwuxarod, am sabadoebis Semokontureba ver 

moxerxda sxvadasxva mizezis gamo. 

oqumis #1 Rrma WaburRilSi zedaiuruli feradi wyebidan da mis 

qveS ganlagebuli vulkanogenuri qanebidan miRebul iqna samrewvelo mni-

Svnelobis navTobi, romlis debiti dRe-RameSi Seadgenda 20 tonas. aq nav-

Tobis simkvrive iyo 0,790 g/sm3, umniSvnelo gogirdis (0,16%) da asfalte-

nebs (0,05%) SemcvelobiT, navTobproduqtebis gamosavali 3500C Seadgenda 

70%. oqumis budobis saboloo daZieba afxazeTTan Seqmnili situaciis gamo 

ver moxerxda. 
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nnaaxx..11..  kkoollxxeeTTiiss  ddaabblloobbiiss  ddaassaavvlleeTTii  nnaawwiilliiss  ssiimmZZiimmiiss  ZZaalliiss  aannoommaalliiiiss  rruukkaa  bbuuggeess  

rreedduuqqcciiaaSSii  ((   ==22,,33  gg//ssmm))  

geologiur-saZiebo 

samuSaoebiT miRebuli masa-

lebis analizis safuZvel-

ze SeiZleba davaskvnaT, 

rom kolxeTis dablobSi 

navTobisa da gazis budo-

bis Senaxvis TvalsazrisiT 

zedaiuruli, neokomuri da 

zedacarculi naleqebi hi-

drodinamikurad xelsayr-

el pirobebSi imyofebian. 

kolxeTSi navTobgaz-

Semcvelobis perspeqtiulo-

bis mixedviT gansakuTrebul 

yuradRebas imsaxurebs ze-

daiuruli feradi wyebis 

qveS vulkanogenuri warmo-

naqmnebi (1500m), romlebic 

ZiriTadad warmodgenilia 

tufebiT, tufobreqCiebiT 

da oliviniani bazaltebiT, 

romlebic gadafarulia 

mZlavri (500m) marilian-Tixiani wyebis gaumtari qanebiT. msoflios 

nnaaxx..22  kkoollxxeeTTiiss  ddeepprreessiiiiss  ddaa  mmiissii  mmiimmddeebbaarree  SSaa--

vvii  zzRRvviiss  aakkvvaattoorriiiiss  zzeeddaaccaarrccuullii  nnaalleeqqeebbiiss  ggaa--

ddaarreeccxxiillii  zzeeddaappiirriiss  ppiirroobbiiTTii  sseeiissmmuurrii  hhoorrii--

zzoonnttiiss  ssttrruuqqttuurruullii  rruukkaa  
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mraval qveyanaSi aseTi gaumtari qanebis qveS cnobilia navTobisa da gazis 

maRalproduqtiuli sabadoebi. 

vulkanogenuri wyebis zeda nawilSi gamovlenilia navTobis budobebi. 

am budobebis qvemoT daaxloebiT 500m amave wyebaSi formirebuli unda iyos 

meore budobic, romlis saxuravis rols SesaZlebelia asrulebdes monoli-

Turi efuziuri qanebi (bazaltebi, diabazebi da sxva ganfenebi). am ori bu-

dobis gancalkavebaze miuTiTebs navTobebis qimiuri Sedgenilobis sxvadas-

xvaobac oCamCiris farTobze gaburRul WaburRilSi. 

 unda aRiniSnos, rom qvalonis, saRvamiCaos, oCamCiris da sxva far-

Tobebze gaburRuli Webis monacemebiT zedaiurul fenebSi arsebuli wylebi 

qlorkalciumiani tipisaa da xasiaTdeba mineralizaciis maRali xarisxiT 

(100-250 g/l). 

zedaiurul naleqebSi navTobSemcveloba cnobilia gagris midamoebSi 

(md. bzifis xeobaSi) da javis raionSi (kvaisis polimetaluri sabado). 

garda amisa, samtrediidan oCamCiremde TiTqmis yvela WaburRilSi dafiqsi-

rda navTobisa da gazis gamovlinebebi am naleqebSi. 

oCamCiris #3 WaburRilis burRvis procesSi 418 m siRrmidan 

adgili hqonda gazis Sadrevnul amosrolas 1,65 g/sm3 simkvrivis Tixis 

xsnaris pirobebSi. aq qlorkalciumian wyalTan erTad momdinare navTobis 

apkebis simkvrive udrida 0,843 g/sm3 da Seicavda 0,29% gogirds, 7,32% 

asfaltenebs, 14% parafins, xolo 3500C-ze navTobproduqtebis gamosavali 

Seadgenda 51,5%-s. 

nnaaxx..33..  kkoollxxeeTTiiss  ddeepprreessiiiiss  ddaassaavvlleeTTii  nnaawwiilliiss  ttuurroonnuullii  ssaarrTTuulliiss  
ssaaggeebbiiss  ppiirroobbiiTTii  sseeiissmmuurrii  hhoorriizzoonnttiiss  ssttrruuqqttuurruullii  rruukkaa  



138 CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

caiSis #3 da qvalonis #24 WaburRilebSi Sesabamisad 3532-3842m 

da 4002-4340m intervalebSi zedaiurul vulkanogenuri naleqebidan dafiq-

sirebulia navTobisa da gazis gamovlinebebi. amasTan erTad, aRiniSneboda 

Tixis xsnaris katastrofuli STanTqma. vulkanogenuri qanebidan (4432-

4461m intervalSi) navTobis modenas adgili hqonda Waladidis #17 Wabur-

RilSi. am fenis gamocdis dros miRebul iqna 200 litramde navTobi 0,938 

g/sm3 simkvriviT. 

 vulkanogenuri qanebi kolxeTis mTel teritoriaze xasiaTdeba cemen-

tisa da Tixis xsnarebis STanTqmiT, rac miuTiTebs maT maRal gamtarunari-

anobaze. es Tavis mxriv, navTobisa da gazis dagrovebis xelsayreli piroba-

caa. 

geologiuri agegmvis, geofizikuri Ziebisa da burRvis monacemebis 

Sedegad mivdivarT im daskvnamde, rom kolxeTis teritoriaze jerjerobiT 

daudgeneli navTobis da gazis potenciali gamowveulia ara misi maragebis 

simciriT, aramed dRemde Catarebuli burRvis teqnikuri da teqnologiuri 

procesebis arasakmarisi doniT. 

yovelive zemoaRniSnulis safuZvelze, kolxeTis teritoriaze zeda-

iuruli feradi wyebis qveS ganlagebuli vulkanogenuri qanebi navTobisa da 

gazis sabadoebis aRmosaCenad (1500-5000m siRrmeze) rogorc xmeleTze, ase-

ve zRvis akvatoriaSi, erT-erT perspeqtiul obieqts warmoadgens. 

am TvalsazrisiT, Cveni Rrma rwmeniT, yuradRebas imsaxurebs Wuriis 

farTobi, radgan igi navTobisa da gazis budobebis formirebisaTvis yvelaze 

xelsayrel pirobebSi unda imyofebodes. am sakiTxis gasarkvevad SevecadeT 

detalurad gadagvexeda geofizikuri monacemebisaTvis, Wuriis ubanze iuru-

li naleqebis struqturisa da saerTod siRrmuli agebulebis dasadgenad, 

maTi informaciulobis TvalsazrisiT. 

nnaaxx..44..  kkoollxxeeTTiiss  ddeepprreessiiiiss  ddaassaavvlleeTTii  nnaawwiilliiss  zzeeddaaiiuurruullii  vvuullkkaannooggeennuurrii  
wwyyeebbiiss  ssaaxxuurraavviiss  ppiirroobbiiTTii  sseeiissmmuurrii  hhoorriizzoonnttiiss  ssttrruuqqttuurruullii  rruukkaa  



  

CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 139  

Wuriis ubanze, zRvis sanapiro zolSi jer kidev 1948 wels akad b. 

balavaZis mier Catarda variometriuli samuSaoebi. amis Sedegad, aq 

pirvelad iqna gamovlenili simZimis Zalis anomaliis maqsimumi, romelic 

Tavis mxriv, dakavSirebul iqna carculi naleqebis struqturul amowevas-

Tan [1]. Semdgomi gravimetriuli agegmvis [3] Sedegad mopovebulma monace-

mebma daadastura variometriuli agegmvis Sedegebi. orografiuli pirobe-

bis, Waobianobis gamo, seismuri Ziebis profilebiT aRniSnuli teritoria 

kondiciurad ver iqna dafaruli. miuxedavad amisa, seismuri Ziebis arekvli-

li talRebisa da saerTo siRrmuli wertilis meTodebiT samuSaoebis Cata-

rebis Sedegad gaSuqda am farTobis Semogarenis agebuleba [4,9]. mopovebul 

iqna mdidari masala fizikuri Tvisebebis Sesaxeb. pirvel rigSi, es exeba 

kernebis simkvriveTa mniSvnelobebs da WaburRilebSi seismuri karotaJis 

monacemebs. 

WaburRilebis saSualebiT mdidari masalaa miRebuli agreTve kolxe-

Tis depresiis dasavleT nawilSi naleqebis stratografiisa da liTolo-

giis Sesaxeb, romlis safuZvelze Sedgenilia am teritoriis geologiuri 

Wrilebi. 

dasmuli amocanis aqtualobidan gamomdinare, aRniSnuli monacemebi 

gamoyenebul iqna, rogorc winapiroba Wuriis farTobze gravimetriuli mo-

nacemebis xelaxali da rac mTavaria, raodenobiTi interpretaciisaTvis. 

aseTi interpretaciis erT-erT Sedegs warmoadgens gravitaciuli modeli. 

ama Tu im teritoriis gravitaciul modelSi igulisxmeba dedamiwis qerqis 

agebulebis iseTi siRrmuli modeli, romlis gravitaciuli efeqti emTxveva 

dedamiwis zedapirze gazomviT miRebuli simZimis Zalis anomaliis mniSvne-

lobebs. aseTi midgomiT calsaxa pirdapiri amocanis saSualebiT xdeba gra-

vimetriis aracalsaxa Sebrunebuli amocanis gadawyveta. 

im SemTxvevaSi, rodesac interpretacia moiTxovs danaleqi safaris 

gravitaciuli modelis agebas, misi gravitaciuli efeqti unda daemTxves 

danaleqi fenis Sesabamis simZimis Zalis anomaliis mniSvnelobebs. es ukanas-

kneli ki moiTxovs dedamiwis zedapirze gazomviT miRebuli danaleqi safa-

ris, granituli da bazalturi fenebis Sesabamisi jamuri simZimis Zalis 

anomaliidan gamoiyos mxolod danaleqi safaris Sesabamisi anomalia, rac 

gravimetriaSi anomaliuri velis gayofis meTodis saxeliTaa cnobili. gar-

da amisa, gravimetriuli monacemebis geologiuri interpretaciis dros 

aucilebelia yuradReba mieqces samganzomilebiani meTodis upiratesobas. 

 zemoTqmulis gaTvaliswinebiT, avageT Wuriis farTobis mezo-kaino-

zouri naleqebis samganzomilebiani gravitaciuli modeli, romlis meridia-

nuli Wrili foTi-anakliis profilze, mocemulia me-5 nax-ze. 

am naxazze mocemulia sakvlevi teritoriis simZimis Zalis jamuri 

ΣΔg  anomaliuri velis mrudi da misi gayofis Sedegad miRebuli regionu-

li 
666-66

Δg  da lokaluri 
6

Δg  anomaliebis Sesabamisi mrudebi, saidanac 

gravitaciuli modelis Sesadgenad gamoyenebul iqna mxolod danaleqi  fe-

nis Sesabamisi anomaliis 
6

Δg   mrudi.  

am modelis mixedviT dadginda iuruli, qveda da zedacarculi nale-

qebis SesaZlo simZlavreebi,Cawolis siRrmeebi da maTi maqsimaluri TaRuri 
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amoweva md.Wuriis SesarTavTan da ara md.xobis SesarTavTan, rogorc es zo-

gierTi mkvlevaris mier Sedgenil geologiur Wrilebze yulevis struqtu-

riTaa gamosaxuli. 

    amasTanave unda aRiniSnos, rom gravitaciuli modelis mixedviT md. 

Wuriis SesarTavTan dadgenili mezozouri naleqebis TaRuri amowevis maqsi-

mumis Sesabamisad koreqtivebis Setanas moiTxovs seismometriuli monaceme-

biT miRebuli zedacarcis gadarecxili zedapiris (nax.2), turonuli sar-

Tulis sagebis (nax.3) da zedaiuruli kimerijuli vulkanogenuri wyebis  

zedapiris (nax.4) seismuri pirobiTi horizontebis sqemebze aRniSnuli TaRuri 

amowevebi. am sakiTxSi sicxades Seitans Wuriis farTobze gravitaciuli mona-

cemebiT dadgenili TaRuri amowevis dasazusteblad Casatarebeli samganzomi-

lebiani seismuri tomografiis samuSaoebi. dazustebas moiTxovs agreTve md. 

rionsa da md. xobs Soris da md.engurTan seismur rukebze pirobiTad gamoyo-

fili rRveviTi dislokaciebis arseboba, romlebic gravimetriuli monacemebiT 

damajereblad ver iqna gamovlenili. 

yovelive zemoaRniSnulidan gamomdinare, mizanSewonilad migvaCnia Wuri-

is farTobze (md.Wuriis SesarTavTan), sadac gamovlenilia mezo-kainozouri 

naleqebis struqturis TaRuri amoweva, gaiburRos 4700m siRrmis WaburRili. 

aqve gvinda aRvniSnoT, rom Cvens mier Sedgenilia am saproeqto WaburRilis 

nnaaxx..55..  WWuurriiiiss  mmooeeddaannzzee  mmiiRReebbuullii  mmeezzoo--kkaaiinnoozzoouurrii  nnaalleeqqeebbiiss  ssaammggaannzzoommiilleebbiiaannii  

ggrraavviittaacciiuullii  mmooddeelliiss  mmeerriiddiiaannuullii  WWrriillii  ffooTTii--aannaakklliiiiss  pprrooffiillzzee  

ΣΔg   --  ddeeddaammiiwwiiss  qqeerrqqiiss  SSeemmaaddggeenneellii  ddaannaalleeqqii,,  ggrraanniittuullii  ddaa  bbaazzaallttuurrii  ffeenneebbiiss  

aarraaeerrTTggvvaarroovvaannii  aaggeebbuulleebbiiTT  ggaammoowwvveeuullii,,  ggaazzoommvviiTT  mmiiRReebbuullii  ssiimmZZiimmiiss  ZZaalliiss  jjaammuu--

rrii  aannoommaalliiaa;;  
6

Δg --  ggaayyooffiiss  SSeeddeeggaadd  mmiiRReebbuullii  ddeeddaammiiwwiiss  qqeerrqqiiss  ddaannaalleeqqii  ffeenniiss  aaggee--

bbuulleebbiiss  SSeessaabbaammiissii  ssiimmZZiimmiiss  ZZaalliiss  aannoommaalliiiiss  eeffeeqqttii;;  
6 6 6-6 6

Δg --  ggaayyooffiiss  SSeeddeeggaadd  mmii--

RReebbuullii  ddeeddaammiiwwiiss  qqeerrqqiiss  ggrraanniittuullii  ddaa  bbaazzaallttuurrii  ffeenneebbiiss  aaggeebbuulleebbiiss  ssiimmZZiimmiiss  ZZaa--
lliiss  aannoommaalliiiiss    eeffeeqqttii;;  XX--  WWuurriiiiss  ffaarrTToobbzzee  mmeezzoo--kkaaiinnoozzoouurrii  nnaalleeqqeebbiiss  ssaammggaannzzoommii--
lleebbiiaannii  ggrraavviittaacciiuullii  eeffeeqqttiiss  ggaammooTTvvlliiTT  mmiiRReebbuullii  mmnniiSSvvnneelloobbeebbii 
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pasporti, romelic 1998 wels gatarebulia saxelmwifo registraciaSi. es 

WaburRili garkveul Sefasebas miscems zedaiuruli naleqebis perspeqtiulo-

bas rogorc xmeleTze, aseve mimdebare zRvis akvatoriaSi. garda zedaiuruli 

vulkanogenuri warmonaqmnebisa, burRvis procesSi Seswavlili unda iyos, ze-

dacarculi da neokomuri naleqebis navTobgazSemcvelobac. 

Wuriis WaburRiliT sasurveli Sedegebis miRebis Semdeg, saZebni bur-

Rva pirvel rigSi unda gagrZeldes qvalonis, caiSis da oCamCiris farTobeb-

ze, romlebic momzadebulia rogorc geologiuri, aseve geofizikuri gamok-

vlevebiT, da zRvis akvatoriis Selfze gamovlenil struqturebze. 
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cflfw 
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minmax xx
xm


 8 

fmtlfy ufydcfpqdhfds wbkbylhekb ajhvbc c[tekbc thstekb 
cbuh'bc   vfcfc8 

cathekb c[tekbc vfufkbsb h gfhfvtnhbc ufycfpqdhbcfsdbc 
itb'kt,f lfdb.dfyjs ecfchekj ufdhwtkt,bc ohbekb wbkbylhbc 
vfufkbspt8 fvbcfsdbc cfzbhjf cathjc ajhvbc c[tekbcfsdbc uhfdb-
nfwbekb tatmnbc ufvjcfsdktkb aeymwbf 
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kbs8 

se dbcfhut,kt,s   sxgF ,  aeymwbbc tmcnhtvfkehb vybidyt-
kj,t,bs7 ufydcfpqdhfds vbc   vfcfc7 [jkj itvltu 
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 vbqt,ekb cfbynthghtnfwbj ajhvekt,bc vfhst,ekj,f itvjo-
vlf /jhbpjynfkehb ohbekb wbkbylhbc stjhbek vfufkbspt7 hjwf 

2h rv7 1R rv lf 2,0 u2cv#9 ~@` cfkjrfkbpfwbj aeymwbbc cfae-
'dtkpt7 1s rv vybidytkj,bcfsdbc fut,ekb uhfabrbc vb[tldbs ufy-

cfpqdhekb 67,10 x rv lf 1s rv vybidytkj,t,bc ~!_` ufynjkt,fib 
itnfybc itvltu7 vbdbqt,s5 
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 fvhbufl7 hjujhw ufy[bkekb vfufkbsblfy xfyc7 h gfhfvtnhbc 
ufycfpqdhbc wljvbkt,f %+-pt yfrkt,bf lf vtsjlbc htrjvtylt,f 
itcf'kt,tkbf ghfmnbrekb ufvj.tyt,bcfsdbc8 
 fyfkjubehb itltut,b bmyf vbqt,ekb /jhbpjynfkehb vfnthb-
fkehb yf[tdfhcb,hn.bc vfufkbspt7 hjwf 2h rv-c7 1 rv-c lf 

2,0 u2cv#8 
 

kbnthfnehf 
 

1. Fylhttd <&F&^ Rkeiby Y&U& Utjkjubxtcrjt bcnjkrjdfybt 

uhfdbnfw/yys[ fyjvfkbq& V&5Ytlhf^ 1962& 

 

 

 

 

uak 550.834             

v. Rlonti, a. saniSvili, b. Rlonti 
 

33DD --   ssaa mmggaa nnzzoommiilleebbii aa nnii  sseeiiss mmooZZii eebb iiTT  mmiiRReebbuullii  ii nnffoorrmmaacciiiiss  

ddaammuuSSaavv ee bbiiss  ZZiirriiTTaaddii  pprriinncciipp eebbii    ttaarriibb aann aass  mmaagg aalliiTTzzee 
 

wwaarrddggeenniilliiaa  mmeeccnn..  aakkaaddeemmiiiiss  wweevvrr--kkoorreessppoonnddeenntt  gg..  SSeennggeellaaiiaass  mmiieerr  

  

farTobuli dakvirvebiT miRebuli seismuri Canawerebis damuSaveba 

rTuli da xangrZlivi procesia. igi gulisxmobs winaswar gansazRvruli 

TanamimdevrobiT gamoTvliTi operaciebis mTeli kompleqsis Catarebas kom-

piuteruli teqnikis saSualebiT. 
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vaxtang Rlonti 
3ahjynthfc4 utj- 
abpbrjc vtyt]thb 

 

 Zneli warmosadgeni ar aris, Tu 

ra didi SesaZleblobebis unda iyos 

3D-s dasamuSaveblad gamoyenebuli kom-

piuterebi.MmagaliTad, mxolod erTi 

dakvirvebis SemTxvevaSi velze, roca 

CarTulia 960 arxi, 0,002 wm diskre-

tizaciis bijiT eqvswamiani Canaweris 

miRebisas, magnitur firze ganTavsdeba 

or milionamde cifruli informacia 

(biti).  

 sazogadod monacemebi, romlebic aucilebelia seismuri informaciis 

dasamuSaveblad, iyofa sam jgufad: 

 velze magnitur firebze Sesrulebuli seismu-

ri Canawerebi; 

 savele dakvirvebebis parametrebi; 

 damuSavebis parametrebi.  

 cifruli damuSavebis gamoTvliTi operaciebis Tana-

mimdevroba da Sinaarsi damokidebulia im moTxovnebze, 

romlebic ganpirobebulia miRebuli 3D-savele monacemebis 

gansakuTrebulobebiT. 

 Ddedoflis wyaros raionSi taribanas moedanze 

miRebuli 3D monacemTa cifruli damuSavebis ZiriTad 

etapze Sesrulda gamoTvliTi operaciebi Semdegi TanamimdevrobiT: 
 

savele magnituri firebi 
 
 

seismuri Canawerebis ganTavseba, 
formatis Semowmeba da vizualizacia 

 
 

demultipleqsireba 
 
 

redaqtireba 
 
 

sferuli divergenciis koreqcia 
 
 

seismuri Canawerebis (trasebis) balansireba 
 
 

fazebis koreqcia (dinamiti   vibro) 
 

 
dekonvolucia 

 
 

artem saniSvili 
3ahjynthfc4 vjyfw8 
,fpbc vtyt]thb 

  
bbaaCCoo  ((vvaaxxttaanngg))  

RRlloonnttii  

33aahhjjyynntthhffcc44  rrjjvv--

ggbbeenntthheekkbb  eepphh--

eeyy88  vvttyytt]]tthhbb  
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statikuri da kinematikuri Sesworebebi 
 
 

jami (s.s.w-saerTo siRrmuli wertilebis  
Sesabamisi jamuri trasebis miReba) 

 
 

siCqaris analizi  
                       

                            ramdenjerme            
       
        statikuri Sesworebis koreqcia 
 

 
jamis miRebamde nawilobrivi migracia 

 
 

migraciis Casatarebel siCqareTa analizi 
 

      
        s.s.w jami 

 
 

migracia 
 
 

signalis gaZliereba 
 
 

filtrebi 
 
 

trasebis balansireba 
 

 damuSaveba iwyeba velidan miRebuli magnituri firebidan cifruli seis-

muri Canawerebis kompiuterSi ganTavsebiT da maTi vizualizaciiT. sruldeba Ca-

naweris formatis Semowmeba, vibraciuli sistemis mmarTveli signalis sigrZisa 

da speqtris kontroli.  

 Ddemultifleqsacia aris operacia, romelsac savele cifruli seismuri 

informacia gadahyavs damuSavebis procesSi gamoyenebul standartul formatSi. 

 Aamis Semdeg, mimdinareobs seismuri Canawerebis redaqtireba- dabrkole-

bebiT gadatvirTuli da cudi monacemebis gamosworebis an sulac damuSavebidan 

maTi gamoricxvis mizniT. Cvens SemTxvevaSi TiTqmis yvela cudi monacemi Seic-

vala maTi mosazRvre monacemebis bazaze interpolirebuli mniSvnelobebiT. ano-
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maliurad maRali amplitudebi, romlebic ZiriTadad dabrkolebebs warmoadgens, 

Semcirda winaswar gansazRvrul donemde, zog SemTxvevaSi – nulamdec ki.  

 redaqtirebis farglebSi Catarda damuSavebidan seismuri Canaweris gar-

kveuli nawilis gamoricxva. kerZod, yvela seismogramaze gamoiricxa pirveli 

Semosvlebis is nawili, sadac dabrkolebebis intensivoba Zalian maRalia da 

xels uSlis mcire siRrmidan mosuli arekvlili talRebis gamoyofas. aseve 

Sesrulda damuSavebidan amoReba drekadi talRebis aRZvris wyarosTan axlos 

ganlagebuli mimRebebiT registrirebuli seismogramebis im nawilebisa, rom-

lebic gadatvirTuli iyo bgeriTi talRebiTa da sxva mcire siCqariani inten-

siuri dabrkolebebiT. 

 aseT RonisZiebebs mimarTavdnen maSin, roca ar xerxdeboda arsebuli al-

goriTmebis safuZvelze aRniSnuli dabrkolebebisagan ganTavisufleba. 

 im parametrebis SesarCevad, romelTa meSveobiTac sruldeba damuSavebidan 

seismuri Canaweris garkveuli nawilis gamoricxva, aucilebelia yvela (an 

umetesi) savele Canaweris daTvaliereba. 

 redaqtirebis es etapi geofizikosisagan yvelaze met drosa da yuradRe-

bas moiTxovs.  

 amplitudebis regulireba (seismuri Canawerebis normalizaciis procedu-

rebi) aucilebelia seismuri talRebis sferuli ganSladobisa da milevis efe-

qtis gamosaricxad, raTa talRis intensivobas SeZlebisdagvarad, maqsimalurad 

gansazRvravdes mxolod arekvlis koeficienti. taribanas 3D-s damuSavebisas 

aseTi samuSao Sesrulda sferuli divergenciis koreqciisa da trasebis ba-

lansirebis saxelwodebis mqone procedurebiT.   

 saerTo siRrmuli wertilis mixedviT ajamva da sxva mravalarxiani pro-

cedurebis efeqturoba swored am operaciebis koreqtulobazea damokidebuli.  

 rTuli reliefis gamo, taribanas farTobze vibraciuli danadgarebiT 

drekadi talRebis aRZvra yvela piketze ver moxerxda. aseT piketebze drekadi 

talRebis aRsaZravad Sesrulda afeTqebebi. radgan drekadi talRebis aRZvris 

gansxvavebuli saSualebebi iqna gamoyenebuli, amitom miRebuli seismuri Canawe-

rebic gansxvavdeba sixSiruli maxasiaTeblebiT. Aam gansxvavebebis Sesamcireblad 

Sesrulda afeTqebebiT miRebuli seismuri Canawerebis fazuri koreqcia.  

 seismuri monacemebis damuSavebis mTel kompleqsSi centraluri adgili 

ukavia dabrkolebaTa fonze, sasargeblo signalis gamoyofis procedurebs, rom-

lebic gaerTianebulia filtraciis saxeliT. 

 sazogadod, seismuri Canaweris filtraciaSi igulisxmeba yvela is ope-

racia, romelTa daniSnulebaa gazardos damokidebuleba signali/ dabrkoleba. 

 dekonvolucia, anu Seqceuli filtracia, warmoadgens TiTqosda anti-

filtracias, romlis mizania talRis pirvelsawyisi formis damaxinjebis aci-

leba, romelic garemos filtraciuli moqmedebebiTa da sxva mizezebiTaa gamow-

veuli. 

 dekonvoluciis Casatareblad gamoyenebul iqna 0,002 wm xangrZlivobisa 

da 10-96 hc sixSiris fanjara.  

 taribanas farTobze aprioruli statikuri Sesworebebis gamosaTvlelad 

sargeblobdnen gardatexili talRebiT, romlebic registrirebulia savele 

seismuri Canawerebis pirvel SemosvlebSi. Aam meTodiT miiRes Wrilis zeda 

nawilis zusti da detaluri daxasiaTeba.  statikuri Sesworebebi gamoTvlil 
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x 

y 

t 

iqna 750m dayvanis zedapiridan. Mmiwis piridan dayvanis zedapiramde areSi 

gamoyenebulia 2000 m/wm siCqaris mniSvneloba.  

 pirveli jamuri trasebis miReba Sesrulda maqsimaluri jeradobiT-60 

da aprioruli statikuri da kinematikuri SesworebebiT. Ees ukanaskneli gamo-

iTvales taribanas farTobis siRrmuli agebulebis modelisa da vertikaluri 

seismoprofilirebiT miRebuli siCqaris grafikis safuZvelze.  

 amis Semdeg, Tanamimdevrulad sruldeba procedurebi statikuri Seswo-

rebebis koreqciisa da siCqaris analizis Casatareblad. 

 narCeni statikis aRmosafxvrelad arCeuli yvela algoriTmi efuZneba im 

ubralo WeSmaritebas, rom statikuri Sesworebebis sidide ar aris drois fun-

qcia da ar aris damokidebuli wyarodan mimRebamde manZilze. statikuri Ses-

worebebi ganisazRvreba wyarosa da mimReb punqtebSi. 

 siCqaris analizi yovel momdevno etapze Catarda siCqaris iteraciuli 

meTodiT erTi kilometri sixSiriT.  

 saboloo moculobiTi migraciuli jamuri suraTis miRebamde migraciis 

Casatareblad gamoyenebuli siCqaris velis analizis mizniT, Sesrulda nawi-

lobrivi migracia da sruli ajamvis operacia maqsimaluri jeradobiT 90.  

 amis Semdeg sruldeba migracia da miRebuli moculobiTi egreT wodebu-

li “seismuri kubis” filtracia.  

 
ttaarriibbaannaass  mmooeeddaannzzee  CCaattaarreebbuullii  ssaammggaannzzoommiilleebbiiaannii  sseeiissmmooZZiieebbiiTT  mmiiRReebbuull  mmoonnaacceemmTTaa  

ddaammuuSSaavveebbiiss  SSeeddeeggiiss  ffrraaggmmeennttii..  
  

 aRniSnuli gamoTvliTi operaciebis Catarebis Semdeg, 150 km2 farTobze 

miiRes siRrmuli agebulebis amsaxveli “seismuri kubi,” koordinatebiT x, y da 

t  (x=10km; y=15 km; t=6 wm).   

 pirvel naxazze gamosaxulia miRebuli mTliani “seismuri kubis” mcire 

nawili kveTebSi sami xiluli gverdiT (ori vertikaluri da erTi horizon-

taluri). 
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aalleekkoo  WWiiWWiinnaaZZee  

3GBOUC4 vsfdfhb 
by;bythb 

 
  

iirraakkllii  

TTaavvdduummaaZZee  

3GBOUC4 vsfdfhb 
utjkjub 

 
  

mmaammuukkaa  bbaaxxttaaZZee  

3GBOUC4 flvbyb-
cnfhnjhb 

 
  

nniikkoolloozz  TTeevvzzaaZZee  
3GBOUC4 utythf-
kehb lbhtmnjhb 

 
efr ^@@8@$5_%~_#!` 
 

y8 stdpf't7 b8 sfdlevf't7 f8 zbzbyf't7 b8 ujuef't7 v8 ,f[nf't  
 

CCFFMMFFHHSSDDTTKKJJIIBB  GGBBHHDDTTKKBB  //JJHHBBPPJJYYNNFFKKEEHHBB  
ZZFF,,EEHHQQBBKKBBCC  ,,EEHHQQDDFF  YYBBYYJJOOVVBBYYLLFF  ))(( FF  

  
ooffhhlluuttyybbkkbbff  vvbbyytthhffkkeehhbb  hhttcceehhcctt,,bbcc  ccfftthhssffiijjhhbbccjj    ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  

  pp88  vvuuttkkff''bbcc  vvbbtthh    
  

pjuflb wyj,t,b 
 

 yfdsj,bcf lf ufpbc ,elj,b7 hj-
vkt,bw uf[cybkbf ybyjovbylbc ,hfmb-
fynbrkbyeh cnhemnehfpt7 ofhvjf-
lutyc cfvujhb-gfnfh'tekb-ybyjovbylbc 
cfvuev,fsjdfy thsbfyb cf,fljc yfobkc8 
sfdlfgbhdtkfl vfs /mjylfs thsbfyb 
cfo.bcb yfdsj,bcf lf o.kbc rjynehb 
pqdbc ljyblfy @!@_ v cbqhvtpt lf 
thsbfyb /blhjlbyfvbrehb ht;bvb8 
 fv;fvfl cf,flj lf.jabkbf # fd-
njyjvbeh ,elj,fl7 hjvtksf sfyfvtl-

hjdt rjyneht,b ufygbhj,t,ekbf cnhemnehekb lfvzthbc vjhajkj-
ubbs8 yfdsj,ufpbfyj,f lfrfdibht,ekbf 
ief tjwtyehb fcfrbc neat,sfy8  
 ntmnjybrehvf afmnjht,vf lf 
vtjhtekvf ghjwtct,vf neat,ib ufyf-
gbhj,f vhfdfkhbw[jdfyb yfghfkbcf lf 
rfdthybc ofhvjij,f8 yfghfkt,c fmdc 
c[dflfc[df vbvfhsekt,bcf lf lf[hbc 
res[tt,b8 .dtkfpt vtnfl ufydbsfht,e-
kbf dthnbrfkehb yfghfkt,b ~*_-(%_`7 
hjvkt,ibw ufvjbhxtdf jhbtynfwbbc 
cfvb cbcntvf5 xhlbkj-lfcfdkehb7 xh-

lbkj-fqvjcfdkehb lf ce,ufytlehb8 
 ybyjovbylbc cnhemnehfpt fqvjxtybkbf ufpbc melb8 yfdsj,bcf 
lf ufpbc rjynfmnb !%(_ v-pt vlt,fhtj,c8 
 fv;fvfl yfdsj,bc fvjqt,bc ntvgb dth frvf.jab-
kt,c cf,fljc lfveifdt,bc yjhvfnbek lf trjyjvbreh 
vjs[jdyt,c8 

@___ okbc cfveifj ghjuhfvbs uflfo.lf7 hjv 
vfqfkb trjyjvbrehb tatmnbc vbcfqotdfl ufb,ehqjc # 
/jhbpjynfkehb zf,ehqbkb8 /jhbpjynfkehb kekbs  
,ehqdf ufygbhj,t,ekbf itvltub gbhj,t,bs5 

  
,,EEHHQQDDBBCC  NNTTMMYYBBRRFF  LLFF  NNTTMMYYJJKKJJUUBBFF 77  

VVFFHHSSDDBBCC  FFDDNNJJVVFFNNBBPPFFWWBBFF  

  
  
  

 
 

bbhhffrrkkbb  uujjuueeff''tt  
ccnnee--cc  gghhjjaa88  ,,eehhqq--
ddbbcc  rrffssttllhhbbcc  uuffvvuutt  
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 zf,ehqbkbc /jhbpjynfkehb kekf uflfrdtsc .dtkf bv dth-
nbrfkeh yfghfkc7 hjvkt,bw cnhemnehbc sfqeh yfobkib vf-
qfk ghjlemnbekj,fc epheydtk.jac9 

 /jhbpjynfkehb kekf ufb,ehqt,f ufpbcf lf yfdsj,bc rjy-
nfmnbc mdti !_-@_ v-bc lfijht,bs7 fvbs sfdblfy bmyt,f fwb-
kt,ekb o.kbcf lf yfdsj,bc rjynfmnbc yfflhtdb fvjotdf lf 
o.kbc rjyecbc itvjzhf9 

 /jhbpjynfkehb kekbc fsdbct,f vj[lt,f lfwtvtynt,bc ufhtit7 
abknhfnbc cfiefkt,bs9 

yy bb
yy jj
oo
vv bb
yy ll
ff   
)) (
(ff
  

// jj
hh
bb pp
jj
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ff kk
ee
hh
bb   
gg hh
jj
aa
bb kk
bb 
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yy ff
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88   
@@ 8
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 /jhbpjynfkehb kekf ufb,ehqt,f yfdsj,bfyb pjybc ufphlbk 
cbv'kfdhtt,ib7 hfw ufyfgbhj,t,c yfdsj,bc lblb hfjltyj,bs 
vjgjdt,fc9 

 .jdtkbdt tc epheydtk.jac yfdsj,bc vfqfk lt,bnt,c ~@-#-
]th vtnc7 dblht dthnbrfkeh kekfib`8  
/jhbpjynfkehb ghjabkbc zf,ehqbkbc ufcf,ehqfl ufvjb.tytc 

1)( dthnbrfkehb zf,ehqbkbc kekbc ptlf yfobkb ~_-@^$_v-vlt`8 
tc erfyfcrytkb uf,ehqekb b.j mfhsek-,hbnfyekb yfdsj,bc rjvgf-
ybbc vbth ybyjovbylbc cnhemnehbc cfv[hts-fqvjcfdkts yfobkib 
#_!@ v cbqhvtvlt8  welb rjktmnjhekb sdbct,t,bc ufvj7 zf,ehqb-
kbc dthnbrfkehb kekblfy yfdsj,bc lt,bnb fhfcfrvfhbcb b.j ~!%-
!^ v#2lq8q`8 fvbnjv uflfo.lf uf,ehqekb.j /jhbpjynfkehb kekf7 
hjvtkbw cnhemnehbc qth'ek yfobkc cfv[htsblfy xhlbkjtsbs 
uflfrdtslf8 
  

yybbyyjjoovvbbyyllff  ))((ff  //jjhhbbppjjyynnffkkeehhbb  zzff,,eehhqqbbkkbbcc  uuttjjkkjjuubbeehh--nnttmmyybbrreehhbb    

vvjjyyffwwttvvtt,,bb  

cbqhvt cnhfnbuhf- 
abf 

kbsjkjubf cfdfhfelj 
cbvrdhbdt 

zf,eh8 rjycnh8 itcf'kt,kj,t,b 

gkbjwtyb 

ptlf 
 

cfhvfnb 

ptlf 
 
tjwtyb 

dekrfyjutyehb   
ctlbvtynfkehb 
mfyt,b  

ief 
 
tjwtyb 

ief 
 

cfhvfnb 

rjyukjvthfnb 
sb[jdfyb 
atyt,b 

 
 
 
 
 

rjyukjvthfnb 
mdbifmdt,b 
fktdhbnt,b 
sb[t,b 

sb[t,b 
 

mdbifmdt,b 

sb[jdfyb 
 

mdbifmdt,b 

mailto:~@-#-]th
mailto:~@-#-]th
mailto:~_-@%5e$_-vvlt%608
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zf,ehqbkb 1)( GBOC 

fv vbpybs itcheklf itvltub cf[bc cfveifjt,b5 
!8 cgtwbfkehb ahtpt,bs xfb,ehqf fqybiyekb zf,ehqbkbc !@* 

vv cftmcgkefnfwbj rjkjybc 3relb4 @$**-@*_*v bynthdfkib9  
@8 lff.tytc wtvtynbc [blb @*_*-@%(% v bynthdfkib9 
#8 ufb,ehqf wtvtynbc @%(%-@^@_ v  hjnjhbs lf @^@_-@^$_ v 

neh,bybs9 

nhfycgjhnbht,bc + 

mud 

ctmwbf ! 

ctmwbf @ 

ctmwbf # 

cbuh't v8 

cbuh't v8 

cbuh't v8 

cbqhvt ufzhbkb 

v 

v 

v 

 
50/40:

100/50

2010

2

strGel

ftIbsYP

cPPV





 

vm=MUD  cbxmfht 

zhbc cbxmfht 

,ehqdbc res[ehb cbxmfht 
nhfycgjhnbht,bc + 

vm=MUD  cbxmfht 

,ehqdbc cbxmfht 

,ehqdbc res[ehb cbxmfht 

,ehqdbc res[ehb cbxmfht 

,ehqdbc cbxmfht 
nhfycgjhnbht,bc + 

vm=6 cv 

v2os 

v2os 

v2os 

mud 

nhfycgjhnbht,bc + 

yyff[[88  ##88  

mailto:!@*vv
mailto:!@*vv
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$8 @^$_ v-lfy @()) v-vlt zf,ehqbkb ufb,ehqf7 hjujhw lf[-
hbk-vbvfhsekb8 ufvhelt,bc hflbecb !^_ v7 ,ehqbc ghjabkbc cbu-
h't @%) v9 

%8 @(()-#@*@ v bynthdfkib ,ehqdf ofhvjt,lf /jhbpjynfkehb 
kekbs8 uflfflubkt,f #*# v9 

^8 cek dthnbrfkehb kekblfy uflfflubkt,fv itflubyf %## v9 
*8 xfidt,f !!$P!!_^7)) vv7 cfwfdb rjkjyf @$%^-#@_ v bynth-

dfkib9 
(8 abknhb lf.tyt,ek bmyf #@^_-@*(% v bynthdfkib9  
 

llff[[hhbbkkbb  //jjhhbbppjjyynntt,,bb  
 
mdtvjs vj.dfybkbf 11)( lf )(f zf,ehqbkt,bc utjkjubehb 

zhbkbc vjrkt cnhfnbuhfabekb zhbkb 

 mdtlf gkbjwtyb ~vtjneh-gjynb`   _-#%v9 

 ptlf cfhvfnb                #%_-!^!_v9 

 ief cfhvfnb                 !^!_-@##_v9 

 ptlf tjwtyb                 @##_-@^$_v9 

 ief tjwtyb ~,ehqdbc ghjabkbs`  @^$_-#@*@v8 
ybyjovbylf cnhemnehbc fqvjcfdkts yfobkib ief tjwtybc 

zhbkb kbsjkjubehb itvflutykj,bcf lf cnhfnbuhfabekb vlt,fht-
j,bc vb[tldbs b.jaf !$ yfobkfl7 hjvtksfufy gbhdtkb * ufzhbk 
bmyf8 bcbyb 'bhbsflfl ittcf,fvt,bfy t8o8 jhsjneabnt,bcf lf dbnhj-
abhekb neat,bc o.t,fc8 

ief tjwtyehb zhbkbc mdtlf yfobkb7 hjvtkbw 'bhbsflfl ofh-
vjlutybkbf kbsjrkfcnehb neat,bs7 zf,ehqbkc fh ufezhbf8 

lf[hbk-/jhbpjynfkehb zf,ehqbkbc ,ehqdbcfc .dtkfpt cf.e-
hflqt,j lf vybidytkjdfyb b.j cf,ehqb bfhfqbc  mdtlbc fyfrht,b 
rjycnhemwbbc itsfyfo.j,f7 hjvtkbw #-]th itbwdfkf ufvhelt,bc 
ufvj8 

,ehqdf vbvlbyfhtj,lf lbptkbc cfodfdbc ,fpfpt lfvpflt,ekb 
gjkbvthekb [cyfhbs8 )(_-!_@_ ru2v#7 cb,kfynt #^-#(ov7 'dhbc cnf-
nbrehb 'f,df @_2$_7 o.fkufwtvf _-!8 

cfnt[pt qth'ekb lfojkff #-% njyblfy bfhfqbc chek ufy-
ndbhsdfvlt ~/jhbpjynfkeh kekfib`8 zf,ehqbkbc ,ehqdbc vbvf-
hsekt,bc fqhbw[df [lt,f cgtwbfkehb [tkcfo.jc vtidtj,bs ~3ge-
kcfnjhb4`8 vbvfhsekt,bc htuekbht,f [lt,f ufvhtw[b [cyfhbc vofh-
vjt,kj,bc itwdkbc cfae'dtkpt8 

,ehqdbc ghjwtcib cheklt,jlf zhbkbc itcofdkf ufvf-rfhj-
nf;bc vtsjlbs8  

mfyt,bc kbsjkjubehb itvflutykj,bc7 cbvrdhbdbc ajhbfyj,bc7 
yfghfkjdyt,bc7 rfh,jyfnekj,bc7 ufpufvjdkbyt,bc ahfmwbekb itvfl-
utykj,bc itcofdkf itcheklf utjkjubehb rjynhjkbc cfluehbc 
vtidtj,bs8 

@())-#!%^ vtnhpt mdtlbc itsfyfo.j,fib itlbjlf5 
!%@ vv cfvcfqfhfdbfyb cfnt[b9 FJoat FRJ nbgbc $ #2$ [c'7 hjv-

kbc rjhgecbc cbuh'tf ^7@(9 lf[hbc res[t b.j !7#_0 + cnf,bkbpf-
njhb !%_ v9 + 120 vv -)7$# fhfvfuybnehb vbkb9 -_8*@ vv gekcfnjhb9 
+ 120 vv -#7_% v fhfvfuybnehb vbkb9 +89 vv-%**7#% v cf,ehqb vbkt-

mailto:$8@%5e$_v-lfy
mailto:/#@^_-@*(%v
mailto:!%5e!_-@##_v9
mailto:_-!_@_==7
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,b9 + 120 vv -!$% v E<N9 + 120 vv-bfyb9 !@_ v-bfyb )7_) vv + 120 vv  

E<N @*7!! v9 -() vv cf,ehqb vbkt,b8 

  
yyff[[88  $$88  

/jhbpjynfkehb kekbc ,ehqdf lfbo.j #8_*8@___ lf lfvsfd-
hlf !(8_*8@___ O8 

,ehqdbc lfvsfdht,bc itvltu lfcby]ek bmyf /jhbpjynfkehb 
kekf8 yfdsj,bc lt,bnvf itflubyf #^ re,8 v32lq7 ufpb @@___ re,8 
v32lq7 hfw @-]th fqtvfnt,f zf,ehqbkbc dthnbrfkehb kekbc lt-

v 

v 

v 

v 

 !8 @^$_-@()) v bynthdfkib 
,ehqdbcfc cf,ehqb bfhfqbc 
mdtlbc fyfrht, itsfyfo.j,fib 
itlbjlf !%@ vv cfvcfqfhfdbfyb 
cfnt[b (Fjoat), Ako $ #2$ [c' ^7 
@@ v cbuh'bs ~neh,byekb 
'hfdf` rjhgecbc lf[hbc res[t 
!7*_9 )7$# v lbfvfuybnehb vbkb9  
+() VV cf,ehqb vbkt,b9 hjvt-
ksf rjhgecbc uflf[hff #_7 
+!@_ vv-)7)#v cbuh'bc fhfvfuyb-
nehb vbkb +!@_vv-_7*@v cbu-
h'bc gekcfnjhb +!@_ vv #7_% 
v lfv'bvt,ekb vbkt,b7 +() vv 
cf,ehqb vbkt,b8 

 

v 

mailto:!%25@vv
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dfkthb 
[bsfhbidbkb 
ntm8 vtwy8 rfyl-
blfnb7 ljwtynb 

 
 

nfhbtk 
cfh]dtkf't 

,ehqdbc rfstlh-
bc fcbcntynb 

 
 

yyjjllffhh  
vvffzzffddffhhbbffyybb  

,,eehhqqddbbcc  rrffssttllhhbbcc  
lljjwwttyynnbb  

,bnc8 ,ehqdbc lfvsfdht,blfy erdt vbqt,ekbf @%__ n yfdsj,b lf @ 
vky v# ufpb8 

@___ okbc ,jkjvlt ufb,ehqt,f rbltd @ /jhbpjynfkehb zf-
,ehqbkb 11$(F^ 53F^ hjvkt,ibw ufsdfkbcobyt,ekbf vfqfkb 
rjktmnjhekb sdbct,t,bc kbsjrkfcnehb neat,bc uf,ehqdf8   

          
 
 
 

efr ^@@8 @$$8 $$@8  
 d8 [bsfhbidbkb7 y8 vfzfdfhbfyb7 n8 cfh]dtkf't 

 
GGJJKKBBVVTTHHEEKKBB  LLFFYYFFVVFFNNTT,,BBCC  AAKKJJRREEKKFFWWBBEEHHBB  

SSDDBBCCTT,,TT,,BBCC  UUFFVVJJRRDDKKTTDDFF  
  

ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  hh88  ssttddppff''bbcc  vvbbtthh  

  
zf,ehqbkt,bc ,ehqdbc ghjwtcib 

cfhtw[ cbs[tt,c ufyeo.dtnkbd lftvf-
nt,f uf,ehqekb mfybc yfobkfrt,b7 hfw 
bodtdc zf,ehqbkt,bc lfikfvbfyt,fc8 fv 
lhjc bphlt,f cf,ehqb bfhfqbc xfzt-
ldbcf lf xfzthbc hfjltyj,f7 'kb-
thlt,f nev,jt,bc7 ,heyfhfc cf.hltyt-
,bc wdtsf cfhtw[ cbs[tib v.fhb 
afpbc ufphlbc ufvj7 cfuh'yj,kfl vj-
bvfnt,c vbcb cb,kfynt lf cfhtw[b 
cbs[t rfhufdc sfdbc ntmyjkjubeh sd-

bct,t,c8 .jdtkbdt tc ufdktyfc f[ltyc ,ehqdbc yjhvfkeh ghjwtcpt8 
cfhtw[b cbs[bc uf,ehqekb mfybc yfobkfrt,bcf-

ufy ufcfovtylfl ufvjb.tyt,f vtmfybrehb cfiefkt,t,b 
db,hfwbekb cfwht,b7 /blhjwbrkbyt,b ~mdbifufvjv.jab 
lf kfvufvjv.jab` lf wtynhbaeut,b8 

fhct,ekb vjyfwtvt,bc sfyf[vfl7 db,hfwbekb cf-
whbc ufvj.tyt,bcfc [cyfhb ufbovbylt,f (-!_% -bs uf-
,ehqekb mfybc yfobkfrt,bcfufy8 /blhjwbrkbybc ~mdb-
ifufv.jabc` ufvj.tyt,f cfhtw[ cbs[tc fceasfdt,c 
@_%-bs7 vjfwbkt,c vjyuhtekb mfybc *%-!__ vrv pj-
vbc yfobkfrt,c8 *$ vrv pjvfpt yfrkt,b yfobkfrt,bc 
vjwbkt,f cfhtw[b cbs[bcfufy itb'kt,f v[jkjl /bl-

hjwbrkbybc ~kfvufv.jabc` lf wtynhbaeubc vtidtj,bs7 vfuhfv [cyfh-
ib vfbyw hxt,f @_ vrv-pt yfrkt,b pjvbc vjyuhtekb mfybc yfobkt,b8 

fv;fvfl7 vstk vcjakbjib vbvlbyfhtj,c lblb cfrdktdb cfve-
ifjt,b eahj chek.jabkb lf lf[dtobkb ntmybrehb cfiefkt,t,bc 
itcfmvytkfl cfhtw[b cbs[tt,bc ufyf,ehqb mfybc yfobkfrt,bcfufy uf-
cfovtylfl8 

cfhtw[b cbs[bc ikfvbcfufy ufovtylbc mbvbeh vtsjlsfy ~hjvt-
kbw ,jkj [fyt,ib bythut,f zf,ehqbkt,bc ,ehqdfib` thsfl7 ufce-
asfdt,bc vtmfybrehb cfiefkt,t,bc ufvj.tyt,f cfiefkt,fc b'ktdf ct-
ktmwbehfl ufceasfdltc cfhtw[b cbs[tt,b @_ vrv-vlt yfrkt,b pj-
vbc yfobkfrt,bcfufy lf cfuh'yj,kfl itvwbhltc [cyfhib v.fhb af-
pbc rjywtynhfwbf8 
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cfhtw[ cbs[tib v.fhb afpbc rjywtynhfwbbc itvwbht,f bodtdc 
cfyuhtdpt /blhjcnfnbrehb oytdbc7 cfhtw[b cbs[bc cb,kfynbcf lf 
oytdbc lfyfrfhut,bc itvwbht,fc /blhfdkbrehb obyfqj,t,bc uflfkf[-
dfpt7 hfw cfiefkt,fc b'ktdf zf,ehqbkb cfuh'yj,kfl vfqfkb ntmyb-
reh-trjyjvbrehb vfxdtyt,kt,bs ufb,ehqjc8 

sb[fvwbht lf esb[j [cyfht,bc mbvbehb ufovtylbcfsdbc ufvjb.t-
yt,f gjkbvtht,b5 UGFF /bgfyb^ vtnfcb7 V-20^ R-4^ R-9 lf c[dt,b8 
 fv gjkbvtht,c f[fcbfst,c akjrekfwbehb sdbct,t,b8 cfhtw[ 
cbs[tib v.fhb yfobkfrt,bc lfktmdbcfsdbc ufvjb.tyt,f t8 o8 jhaeymwb-
ehb7 ctktmwbehb lf cfthsj mvtlt,bc akjrekbfynt,b8 
 jhaeymwbehb - [tkc eo.j,c e[tib lbcgthcbekb yfobkfrt,bc 
lfktmdfc lf phlbc sb[fvwbht cfhtw[b cbs[bc cb,kfyntc9 
 ctktmwbehb ~fhxtdbsb` - f[ltyc akjrekbht,fc e[tib lbcgth-
cbekb yfobkfrt,bcf lf [cyfhbc cb,kfynbc ufphlbc ufhtit7  cnf,b-
kehc [lbc rjkjbleh ahfmwbfc9 
 cfthsj mvtlt,bc akjrekbfynt,b cfhtw[b cbs[blfy lfktmfdc 
hjujhw uf,ehqekb mfybc yfobkfrt,c ~e[ti lbcgthcbekc`7 fctdt ,ty-
njybnehb sb[bc yfobkfrt,c ~rjkjbleh ahfmwbfc`8 
 jhaeymwbehb lf ctktmwbehb akjrekbfynt,bs fveifdt,ty cf-
htw[ cbs[tt,c fhflbcgthcbekb v.fhb afpbc lf,fkb rjywtynhfwbbc 
lhjc8 
 cfthsj mvtlt,bc akjrekbfynt,b ufvjb.tyt,f v[jkjl bctsb cf-
htw[b cbs[bc vbcfqt,fl7 hjvtkbw fh itbwfdc v.fh afpfc9 
 cfhtw[b cbs[tt,bc bv vfqfk[fhbc[jdfyb itlutybkj,t,bc vbcfqt-
,fl7 hjvkt,bw lffhtuekbht,c [cyfhbc sdbct,t,c7 ufvjb.tyt,f sbsmvbc 
bubdt gjkbvtht,b7 hfw cfhtw[ cbs[tib vjyuhtekb mfybc yfobkfrt,bc 
akjrekfwbbc lhjc8 vfqfk[fhbc[jdfyb cfhtw[b cbs[tt,bc htwtgne-
ht,bc vbcfqt,fl ufvj.tyt,ek ptvjs xfvjsdkbk gjkbvtht,c fmdc vf-
qfkb ghjwtynekb itvwdtkj,f cfhtw[b cbs[bc vjwekj,bc vbvfhs7 
rth'jl7 !-$%-vlt8 [jkj fv gjkbvtht,c akjrekfwbehb sdbct,t,b 
fmdc cfhtw[ cbs[tib _7_!-_7__!% itvwdtkj,bc lhjc lf vfs 
cfwbhrekfwbj cbcntvbc cfktmthib [cyfhc evfnt,ty vtmfybrehb ufo-
vtylbc itvltu7 [jkj itvlujv fv gjkbvtht,bs [lt,f cfhtw[b cbs[bc 
lfveifdt,f lf cfzbhj gfhfvtnht,bc vbwtvf8 
 gjkbvtht,bc akjrekfwbehb sdbct,t,bc itcfcofdkfl kf,jhf-
njhbek gbhj,t,ib xfdfnfhts wlt,b8 tmcgthbvtynt,bc xfcfnfht,kfl 
ufvjdb.tyts kf,jhfnjhbekb wtynhbaeuf8 
 wtynhbaeuf itbwfdc !%_ vk ntdflj,bc lfyf.jat,bfy cby]fht,c8 
vfcib xffc[fvty #%-bfyb v.fhb afpbc ~,tynjybnehb sb[bc` vmjyt cf-
htw[ cbs[tt,c7 hjvtkcfw fveifdt,ty _7%% KMW-sb8 tc cby]fht,b 
,heyfdc !% os-bc ufyvfdkj,fib7 #___ os-! cb[ibhbs8 fv cby]fht,ib 
cfhtw[ cbs[tt,c devfnt,s UGFF-bc7 /bgfybc7 R-4-bc7 vtnfcbc lfyfvf-
nt,c _7___%-lfy-_7!+-vlt8 gjkbvtht,bc akjrekfwbbc [fhbc[b cfhtw[b 
cbs[tt,bc kf,jhfnjhbekb ufvjrdktdbcfc7 fv wtynhbaeubc cf-
iefkt,bs ufybcfpqdht,f sb[bc o.kbfyb rjvgjytynbc ctlbvtynfwbbc S 
vfxdtyt,kbs8 ufvjrdktdt,bc itltut,b vj.dfybkbf w[hbkib7 cfblfyfw 
xfyc ufvj.tyt,ekb gjkbvthekb lfyfvfnt,bs lfveifdt,ekb cfhtw[b 
cbs[tt,bc ctlbvtynfwbbc vfxdtyt,kbc lfvjrblt,ekt,f gjkbvtht,bc 
ghjwtynek itvwdtkj,fcsfy [cyfhib8 
  cfhtw[b cbs[bc ctlbvtynfwbbc vfxdtyt,tkb S gjkbvthekb lf-
yfvfnt,bc ufhtit njkbf !7^-bc8 
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sfvfh nehbfidbkb 
mbvbeh vtwy8 rfylb-
lfnb ljwtynb 

ghjwtynekb  
itvwdtkj,f 

ctlbvtynfwbbc vfxdtyt,tkb S, vk 

/bgfyb UGFF vtnfcb R-2 

 
_7___% 
_7__! 
_7__% 
_7__! 
_7_% 
_7! 

@7*% 
#7^% 
#7$ 
@7( 
@ 
!7! 

@ 
#7@% 
$7^ 
%7*% 
$7*% 
!7^% 

@7% 
#7$ 
# 
@7! 
!7# 
_7) 

@7^% 
#7%% 
#7#% 
@7% 
!7( 
!7_% 

  

w[hbkblfy xfyc7 hjv [cyfht,bc .dtkfpt rfhu akjrekbfync 
ofhvjflutyc UGFF& vbcb akjrekfwbf bo.t,f 0,0_!% itvwdtkj,blfy 
lf elbltcb akjrekfwbbc vbqotdf ~fv lhjc ctlbvtynfwbbc vfxdtyt,t-
kb S njkbf %7*% vk-bcf7 hfw ufwbkt,bs vtnbf c[df itcofdkbkb gj-
kbvtht,bc ctlbvtynfwbbc vfxdtyt,tkpt` itcf'kt,tkbf vbcb rjywtynhf-
wbbc _7_!%-vlt ufphlbs8 UGFF-c rjywtynhfwbbc itvlujvb ufphlf 
fvwbht,c [cyfhbc akjrekfwbfc8 UGFF _7!%-pt vtnb itvwdtkj,bcfc 
akjrekfwbf [cyfhib cfthsjl fh itbvxytdf8 
 /bgfybc7 R-4 fy vtnfcbc lfvfnt,bs [cyfhib elbltcb akjrekf-
wbbc vbqotdf itb'kt,f vfsb rjywtynhfwbbc _7__!%-vlt ufphlbs7 gjkb-
vtht,bc rjywtynhfwbbc itvlujvb ufphlf fvwbht,c [cyfhbc akjrekf-
wbfc lf _7!%-pt vtnb itvwdtkj,bcfc  akjrekfwbf [cyfhib cfthsjl 
fh itbvxytdf8 ufyc[dfdt,f bcff7 hjv /bgfyc ertstcb akjrekfwbehb sdb-
ct,t,b uffxybf7 dblht R-4-cf  lf vtnfcc8 
 fvhbufl7 hjujhw ufvjrdktdt,vf udbxdtyf7 fv gjkbvtht,bc ufvj.t-
yt,f akjrekbfynt,bc cf[bs7 cfuh'yj,kfl fev]j,tct,c cfhtw[b cbs[bc 
ufovtylfc vjyuhtekb mfybc yfobkfrt,bcfufy lf phlbc zf,ehqbkt,bc 
,ehqdbc tatmnehj,fc8   

           
 
 

efr8 ^@$8@*^8*@ 
b8 ujuef't7 s8 nehbfidbkb7 v8 ,f[bf7 u8 dfhifkjvb't 

 

RRFFKKWWBBYYBBHHTT,,BBCC  GGHHJJWWTTCCBBCC  HHTTUUEEKKBBHHTT,,FF  YYFFDDSSJJ,,BBCC  VVJJGGJJDDTT--
,,BBCC  LLHHJJCC  RRJJVVGGBBEENNTTHHEEKKBB  VVJJLLTTKKBBHHTT,,BBSS  

 
ooffhhlluuttyybbkkbbff  ccffmm88  vvttww88  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  uu88  wwbbyywwff''bbcc  vvbbtthh  

  
rfkwbybht,f ths-thsb afhs-

jl ufdhwtkt,ekb vtsjlbf vfhbk-
ofhvjmvybc7 hjvtkbw fhsekt,c yf-
dsj,bc vjgjdt,fc cf,fljpt8 bub 
vjbs[jdc rjynhjkc lf itcf'kt,-
kj,bc afhukt,ib7 htuekbht,fc 
hbu cf,fljt,pt7 cflfw [jhwbtk-
lt,f zf,ehqbkt,bc ufo.kbfyt,f 
vnryfhb o.kbs7 flubkb fmdc rfk-
wbybht,bc ghjwtcc8 cekafnehb vf-
hbkt,bcfufy ufyc[dfdt,bs7 rfk-

wbevbc rfh,jyfnbc ofhvjmvyf ~CaCO3` evtntc itvs[dtdfib lfvjrblt-

 
 

bbhhffrrkkbb  uujjuueeff''tt  
ccnnee--cc  gghhjjaa88  ,,eehhqq--
ddbbcc  rrffssttllhhbbcc  uuffvvuutt  
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uueehhffvv  
ddffhhiiffkkjjvvbb''tt  
nnttmm88vvttwwyy88  lljjmm8877  
gghhjjaattccjjhhbb  

,ekbf atyib sthvj,fhek gbhj,t,pt lf 
[jhwbtklt,f itvltub cmtvbs5 

  
22323

COOHCaCOHCOCa  ,   

   

2

2

3

2

23
22 COHCaHCOCaHCOCa 8 

oytdbc dfhlybcf lf ntvgthfnehbc 
phlbc ghjwtcib 'kbthlt,f rfkwbevbc 
rfh,jyfnbc ktmdf7 hjvtkptw vybidytkj-
dfy ufdktyfc f[ltyc yf[ibh,flbc lbjmcb-
lbc ~CO2` o.fkib uf[cyf8  

yfdsj,cfhtofjc ghfmnbrfib fqyb-
iyek tktvtynsf mbvbehb fyfkbpbc lhjc ufybcfpqdht,f /blhjrf-
h,jyfnekb bjyt,b ~HCO3`7 hjvkt,bw o.fkib bv.jat,f8 

rfkwbevbc rfh,jyfnbc lfktmdf cfdtkt gbhj,t,ib itcf'kjf 
ufybcfpqdhjc itvltub gbhj,t,blfy [!]: 

                            







2

1

2

22

3

33

caK

KN

mco

mm

HCo

cacoCaHCO



7                                                ~!` 

cflfw m-o.fkib bjyt,bc afmnbehb rjywtynhfwbf fye vjkehb hbw-

[db .jdtk !___ u o.fkpt9 
31 CaCOKK ! -velvbdb rjycnfynt,b yf[ibh-

v;fdfc lbcjwbfwbbc gbhdtk lf vtjht cfat[ehpt CaCO3  lfikbc 
ghjwtcib7 hjvkbc vybidytkj,t,b ufybcfpqfht,f tmcgthbvtynekb lfr-
dbhdt,t,bc upbs9  -fmnbehj,bc rjtabwbtynb7 hjvtkbw ufybcfpqdht,f 
ufvjsdkbs [2,3] . 

lfktmdbc G hfjltyj,f o.kbc itcdkbc lhjc ufybcfpqdht,f 
itvltub njkj,bs5 

                 

    
 

 
 

,
1

21

23

3

2

33

2

2

2

2

2

1

2

21




















Ca
HCOH

CaCO

CO

N

HCOHCO

K

K

m

GCama

mCO

CamaGmaam



                        ~@` 

cflfw a gbhdtkflb o.kbc hfjltyj,fib yfhtdbc obkbf8 
cftmcgkefnfwbj rjkjyfib fvjvfdfkb yfdsj,bc vj'hfj,bc ityt-

kt,bc7 ltufpfwbbc lhjc oytdbc itvwbht,bcfc ufvjb.jaf CO27 hfw 
fvwbht,c ufypfdt,bc rjywtynhfwbfc lf [tkc eo.j,c rfh,jyfnbc uf-
vj.jafc8 

atybc o.fkib uf[cybkb CO2 -bc hfjltyj,bc ufycfpqdhbcfsdbc 
fvjvfdfk yfrflib db.tyt,s itvltu lfvjrblt,ekt,fc5 

              
yfr

a

T22

T
mm n

CO

T

CO
 7 

cflfw n

CO

T

CO
mm

22
, fvjvfdfk yfrflib lbjmcblt,bc vjkehb hbw[dbf7 

lfvjrblt,ekb ntvgthfnehfpt9 aT  lf yfrT 8-ntvgthfnehbc cblbltt,bf 

atycf lf zf,ehqbkbc kekfib8 
'ytkbf o.fkib CO2-bc ufycfpqdhf7 hflufy bub lfrfdibht,e-

kbf cbqhvekb7 t8 b8 atybc o.kbc ybveibc fvjqt,fcsfy7 hfw [ibhfl 
ite'kt,tkbf8 atybc o.fkib CO2-bc ufycfpqdhbcfsdbc8 fhct,j,c f8 b8 

yfvbjnfybc vbth  6,4  uffyufhbit,bc afpehb ojyfcojhj,bc velvb-

 
 
vvttkkbbnnjjyy  ,,ff[[bbff  
33rrff[[ttssbbcc  yyffddssjj--
,,bbcc44  uuttyy88  llbbhhttmm--

nnjjhhbb  
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dt,bc ufycfpqdhbc vtsjlb8 bub ufvjhbw[fdc cby]t,bc fvjqt,fc7 hfw 
fvfhnbdt,c ufvjsdkbc ghjwtcc8 

xfnfht,ekb rdktdt,bc cfae'dtkpt7 ]8 jujv lf v8 njvcjyvf 
!)(@-)$ okt,ib itflubytc vtnhbrekb cbcntvf7 hjvkbc ufvj.tyt,f 
cfiefkt,fc udf'ktdc sthvj,fhekb gbhj,t,bc ufsdfkbcobyt,bs ufyd-
cfpqdhjs vfsb mbvbehb itlutybkj,f fvjvfdfk yfrflib7 hjujhw 
ths-thsb gbhj,f vfhbkofhvjmvybcf7 hfsf bub ufy[jhwbtkltc rjv-
gbenthekb vjltkbht,bs8 ~!` lf ~@` ufynjkt,fsf cfae'dtkpt itl-
utybkbf !-tkb w[hbkb7 hjvtkbw cfiefkt,fc udf'ktdc obyfcofhb 
tmcgthbvtynbc ufhtit7 cgtwbfkehb cfhtofj ufycfpqdht,bs xfnfhltc 
bnthfmnbekb uffyufhbit,f yfdsj,bc vjgjdt,bc .dtkf ntmyjkjubehb 
upbs8 cblbltt,b7 hjvkt,bw vbqt,ekbf tmcgthbvtynekfl  2  c[dflf-
c[df sthvjlbyfvbrehb gbhj,t,bcfsdbc  2 7 udf'ktdc wljvbkt,fc lf-
cfidt, afhukt,ib8 

vt-# ufynjkt,bc cfiefkt,bs vbqt,ekb yf[ibhv;fdf ufpbc 
hfjltyj,bc ufycfpqdhf atyblfy ufvjvfdfk o.fkib itcf'kjf ufvfh-
nbdltc oytdbc gfhwbfkehb cblblbc itvwbht,bs7 yfdsj,blfy ltufpf-
wbbc ufvj8 

rdktdt,bc itltufl lflubylf7 hjv atybc o.kbc oytdbc dfhl-
ybc ufvj7 yf[ibhv;fdf ufpbc ufvj.jaf bvltyfl vwbhtf7 hfvltyflfw  
vtnbf atybc ufo.kbfyt,f8 fvbnjv @_%-bfyb ufo.kbfyt,bc lhjc lfcf-
idt,bf yfdsj,bc vjgjdt,bc lhjc o.fkib oytdbcf lf ntvgthfnehbc 
dfhlyf8 [cyfhib bjysf ijhbc vjmvtlb 'fkbc cblblt njkbf5 

,245,21087,12103,3

10055,1109,5107,7

35

225,02

22









P

TPCO COg

B

COg 
                 ~$` 

cflfw 
2CO

P  fhbc 
2

CO -bc gfhwbfkehb oytdf ltufpbht,ek yfdsj,ib8  
 

w[hbkb ! 
 

rjycnfynt,b rjycnfynt,bc ufycfpqdhbc ufynjkt,fyb 
 

3
CaCO  

5,045,15,0 10227,51207,0183,1734,2lg
3

 TCaCO   

.146,810011,110623,310964,9 2253   PTT  
 

1K  
318,610719,310314,210667,0

10624,210506,6379,0538,0lg

3253

5,035,125,0

1













TT

TK
 

 

11K  
39,1010072,310012,31035,6

10858,2174,0867,0306,1lg

3253

5,035,15,0

11













TT

TK
 

 
se afpehb ojyfcojhj,bc velvbdf yf[ibh,flbc lbjmcblbcf-

sdbc o.fk-ufpb [cyfhib ntvgthfnehbcf lf oytdbc lfvjrblt,ekj,fc 
f8 b8 yfvbjnfybc vjyfwtvt,bc vb[tldbs tvgbhbekfl ufvjdcf[fds7 vfiby 
afpehb ojyfcojhj,bc velvbdf - yfdsj,b-ufpb-o.kbc cbcntvbc vel-
vbdt,b ufybcfpqdht,f tmcgthbvtynekfl8  

ghfmnbrf .jdtksdbc vjbs[jdc hfjltyj,hbd itafct,fc ghjuyj-
pbht,bcfsdbc7 hfw vhfdfkb zf,ehqbkbc vjyfwtvt,bc cfae'dtkpt it-
cf'kt,tkbf7 vfuhfv vjbs[jdc lblb vjwekj,bc cfveifjt,bc xfnfht-
,fc8 
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hjv ufy[jhwbtkltc rfkwbybht,bc ghjuyjpbc htuekbht,f7 fd-
njvfneh ht;bvib velvbdt,bc lf gfhfvtnht,bc v[hbd rfh,jyfnekb 
vfhbkufwdkbc ghjwtcib7 cfzbhjf bub fqbothjc fkujhbsvekfl7 hf-
lufy tmcgthbvtynekb vybidytkj,t,b ufvj[fnfdc v[jkjl vbc rth'j 
itvs[dtdfc7 hfw fh fhbc cfrvfhbcb uffyufhbit,bc bnthfwbekb rjvgb-
enthbpfwbbcfsdbc8  

velvbdt,bc nf,tkbht,ekb vybidytkj,bc yf[ibhv;fdfc lbcjwb-
fwbbc rfh,jyfnekb [cyfht,bc uf[cybcfc mbvbehb lf abpbreh-mbvbehb 
wyj,fht,bc vjyfwtvt,b dbohj lbfgfpjybs vjud.fdc vt-@ w[hbkib8 

  
w[hbkb @ 

 

n
tv
gt
h
fn
e
h
f7
 

C
0
 

7

1 10K  11

11 10K  910
3

CaCOL  

w
l
bs
 

c
ff
yu
fh
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u
fl
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h
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w
l
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c
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yu
fh
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u
fl
f[
h
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w
l
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c
ff
yu
fh
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j
 

u
fl
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h
f7
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#_ 4,71 4,84 -2,7 5,15 5,84 -11,8 3,51 3,56 -1,4 

$_ 5,06 4,94 2,4 6,03 6,55 -7,9 2,88 2,67 7,3 

%_ 5,16 4,68 9,3 6,74 7,12 -5,3 2,32 2,12 8,6 

^_ 5,02 4,54 9,6 7,25 7,64 -5,1 1,82 1,63 10,4 

*% 4,42 4,13 6,6 7,59 8,26 -8,1 1,24 1,15 7,3 

 
o.fkib 

2
CO -bc vfcehb rjywtynhfwbbc ufvjsdkbc lhjc ~$` 

ufynjkt,f cfiefkt,fc b'ktdf ~@` ufvjcf[ekt,bc vb[tldbs fdnjvf-
nehfl ufvjdsdfkjs hbw[j,hbdb hfjltyj,f rfh,jyfnekb yfktmt,bcf7 
hjvtkcfw flubkb fmdc yfdsj,vjgjdt,bc lhjc mbvbehfl itesfdct-
,tkb o.kbcf lf yfdsj,bc fhtdbcfc8  

fdnjvfnbpt,ekb ghjuyjpekb itafct,bcfsdbc yfrflbc vj'hfj,-
bc lhjc afpbc ufhtit itcf'kt,tkbf ufvjdb.tyjs itvltub afpehb 
lfvjrblt,ekt,f7 hjvtkbw vbqt,ekbf vstkb hbub rdktdt,bc cfae-
'dtkpt  6  vtnhbrekb cbcntvbc thstekt,ib5 

      
   

 



 



5,2205

2

2

3

2

10136,1695,0966,1 
BCO

HCOCa
SJ yc   

   ,07,41076,110925,210565,110887,2 32535,4   PTTT o    ~%` 
cflfw 

c
SJ  rfh,jyfnbc rfkwbevbc uf]tht,bc byltmcbf ~lflt,bsb 

vybidytkj,bc lhjc buekbc[vt,f ktmdf7 [jkj efh.jabsbc lhjc -
uf]tht,bc ltabwbnb`9 

     
23

2 ,, COHCOCa  -vjkehb rjywtynhfwbt,b cfsfyflj rjvgjyty-
nt,bcf o.fkib7 vjkb2k8 

hbw[j,hbdb sfyfafhlj,f yf[ibhv;fdfc .dtkfyfbh ajhvt,c ij- 

hbc ~ 

32
HCOCO lf 2

3
CO ` itcf'kjf ufybcfpqdhjc rjywtynhfwbt,bs 

o.fk,fl bjyt,bc [cyfhib7 t8 b8 PH  cblbltt,b8 
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w[hbkb # 
 

gjkbyjvt,b 2R  
392,35,0104 26   Cl  0,99 

82,9425,0107 26   KN  0,988 

53,702,010,310 2538

3   HCl  0,84 

82,9101,0102 25   Ca  0,82 

49,8003,0102 26   PH  0,91 

 
iittyybbiiddyyff8 

2R  ltnthvbyfwbbc rjtabwbtynbf7 hjvtkbw ufycfpqdhfdc rjht-
kfwbehb rfdibhbc cbvzblhjdtc8 

M -vbythfkbpfwbf vu2k9 
3

,,, HCOCaKNaC -o.kbc itvflutytkb 
rfsbjyt,b vu-td2kbn8 

PH -c eiefkjl ufpjvdt,b fvfhnbdt,c uffyufhbit,fc7 hflufy  
cfiefkt,fc b'ktdf itafcltc rfh,jyfnekb vfhbkt,bc ktmdbc cblb-
lt lf fctdt ufpjdfyb afpbc fhfhct,j,f yfrflib8 

fvfcsfy lfrfdibht,bs7 vtnhbrek cbcntvfib itlutybk bmyf itv-
ltub ufynjkt,f8 

,242,2104,71011,61063,110335,2

1037,5316,043,1)()(

3263053

5,125,0

3

2
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





PoTTT

PHHCOCagSJ c


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   ~^` 

cflfw )( 2Ca  cfsfyflj bjyt,bc vfcehb rjywtynhfwbt,bf7 vu2k8 
~$`-~^` ufynjkt,t,b cfiefkt,fc udf'ktdc xfdfnfhjs fhf vfhnj 

bnthfwbekb rjvgbenthekb ufvjsdkt,b ghjuyjpekb itafct,bcfsdbc7 
fhfvtl fctdt itdflubyjs cfhtofj vjs[jdyt,bcfsdbc vhelt,b rfh,j-
yfnekb vfhbkt,bc ktmdbc ghjwtcbc htuekbht,bcfsdbc8 

ufydb[bkjs itvs[dtdf ghjlemnbekb atyt,blfy yfdsj,sfy ths-
fl sfyv[kt,b o.kbcf7 hjvtkbw vbbqt,f zf,ehqbkblfy <D8 cfvujh-
bc yfdsj,cf,fljlfy8 bub [fcbfslt,f yf[ibho.fk,flbc vfqfkb lbjm-
cblehb cblblbs yfdsj,cf lf o.fkib8 atybc o.fkib CO2-bc itvwdt-
kj,f sbsmvbc itflutyc u2k-pt vtnc7 [jkj xdtyib xfcfmfx vnryfh 
o.fkib vbcb cblblt fzfh,t,c fv vybidytkj,fc8 atybc [cyfht,sfy vf-
cfsf ufwdkbc itltufl fvjnev,ekb vnryfhb o.fkb atyib ]thlt,f 
yf[ibhv;fdfsb7 hjvkbc itvflutykj,f yfhtdbc vbythfkbpfwbbc phlfc-
sfy thsfl7 atybc o.kbc cblbltvlt bphlt,f8 o.fkib uf[cybkb 
yf[ibh,flbc lbjmcblt,bc rjywtynhfwbf ufybcfpqdht,f oytdbs lf 
vbcb dfhlybs7 fuhtsdt CO2-bc ufvj.jabs8 fv lhjc bhqdtdf yfktm-
ofhvjmvybc cbcntvbc ojyfcojhj,f8 

wfkrtekb e,yt,bcfsdbc fy wfkrtekb cf,fljt,bcfsdbc sbsjt-
ekb zf,ehqbkblfy vbqt,ekb o.kt,blfy lubylt,f lfvjrblt,ekt,f 
bjyehb itvflutykj,bc vbythfkbpfwbbc [fhbc[bc vb[tldbs8 vbcb uf-
ycfpqdhf fhwse bct 'ytkbf rjvgbenthbc ufvj.tyt,bs ithxtdbc yt,b-
cvbth itvs[dtdfib8 vbqt,ek lf ufypjuflt,ek lfvjrblt,ekt,fsf 
vb[tldbs lf ufynjkt,t,bc cfiefkt,bs lubylt,f lfvjrblt,ekt,f 
vbythfkbpfwbbc [fhbc[bcf lf gfhfvtnht,bcf7 hjvkt,bw ufycfpqdhfdc 
rfh,jyfnekt,bc ktmdfc ~ntvgthfnehf7 oytdf fy o.fkib uf[cybkb 
CO2-bc cblblt lf c[d8`8 fvudfhfl7 rjyrhtnekb itvs[dtdbcfsdbc7 bvbc-
lf vb[tldbs7 se hjujhb fhbc vbojlt,ekb vfcfkf7 zf,ehqbkt,b 
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itcf'kjf itbhxtc gfhfvtnht,bs7 hjvkbc lhjc itb'kt,f rfh,jyfnt,b  
fh lfbifkjc o.fkib8 

rfyjypjvbtht,fyb7 hjvkt,bw ufycfpqdhfdc rjvgjytyneh itvfl-
utykj,fc yfdsj,sfy thsfl vbqt,ek atybc o.fkib7 lubylt,f afmnb-
ehb cby]t,bc vb[tldbs fhf vfhnj htfkehb ufyc[dfdt,fyb ghjlemn-
bekb atybcf ~kbsjkjueh-afwbfkehb vf[fcbfst,kt,b7 atybc akeb-
lbc sdbct,t,b lf c[d8`7 fhfvtl gbhj,t,b7 hjvkt,bw vjmvtlt,c atypt8 

vfufkbsbcfsdbc vjud.fdc vf[fcbfst,tkb o.kbc vbythfkbpfwbbc 
[fhbc[pt cfthsj oytdbc cblblbs7 <B atybcfsdbc zfkflblbcf lf 
.ektdbc cf,fljlfy8 

vvbbyytthhffkkbbppffwwbbbbcc  llffvvjjrrbblltt,,eekktt,,ff  ccfftthhssjj  ooyyttddbbcc  ccbbllbbllbbllffyy  aattyytt,,bbccffssddbbcc  
ss,,bbkkbbccbbccggbbhhff  hhffbbjjyyiibb88  
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vvffyyffyyff  iiffhhff''tt  
,ehqdbc rfst-
lhbc fcgbhfynb 

 
  

nniikkoolloozz  TTeevvzzaaZZee  
3GBOUC4 utythf-
kehb lbhtmnjhb 

 efr ^@@8@*^8_#!8%#     
 b8 ujuef't7 y8 stdpf't7 v8 ,f[nf't7 v8 ifhf't 

 
LLFF,,FFKK  GGKKFFCCNNBBRREEHHBB  YYFFDDSSJJ,,BBCC  AATTYYBBLLFFYY  UUFFVVJJLLBBYYTT,,BBCC  

GGHHJJWWTTCCBBCC  VVJJLLTTKKBBHHTT,,FF  RRJJVVGGBBEENNTTHHBBSS  
  

ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  ff88  ,,tthhjjiiddbbkkbbcc  vvbbtthh  
 

 gfhfabybcf lf fcafknjabce-
hb rjvgjytynt,bc itvwdtkb yfdsj,b 
bsdkt,f fyjvfkbeh cbs[tt,fl7 hj-
vtksfw uffxybf cnhemnehek-vtmfy-
brehb sdbct,t,b8 cf,fljt,b7 hjvtk-
sf yfdsj,b vfqfkgfhfabybht,ekbf7 
gfhfabybc kqj,bc ntvgthfnehf at-
yib enjklt,f sbsmvbc atybc ntv-
gthfnehfc8 vbcb lfotdf bodtdc gf-
hfabybc rhbcnfkbpfwbfc lf aj-
ht,bfyb fh[t,bc lfwj,fc8 

 se ufydb[bkfds ihtj,hbd atyt,c7 hjvtkibfw ihtt,bc hbw[db 
itcf'kjf yt,bcvbthb b.jc7 vfsb ufydkf-
lj,f c[dflfc[dff lf /blhjlbyfvbrehfl 
bpjkbht,ekfl bsdkt,f8 vfuhfv sthve-
kfl rjynfmnbht,flb cbs,jc ufwdkf [j-
hwbtklt,f sb[jdfyb xfyfhst,bs7 hjvkbc 
,jkjlfy bub ufthsbfyt,ekbf cfut,sfy8  

.jdtk wfkrtek ihtt,ib ufvjlb-
yt,f [jhwbtklt,f fdnjyjvbehfl8  

vfqfkgfhfabybht,ekb yfdsj,bcfsdbc 
abknhfwbbc rfyjyb ufyc[dfdlt,f lfhcbc 
rfyjybcfufy8 fv itvs[dtdbcfsdbc yfdsj,bcf 
lf o.kbc  vjltybc cbxmfht itcf'kjf ufvjb[fnjc itv-

ltuyfbhfl5 [1] 

                                     
 

  ,/

;/





gradKKV

gradKKV

yyy

ooo




               (1) 

cflfw  K -f,cjkenehb ufydkflj,f7 vrv29 R57R6-cfsfyflj o.kbc lf 
yfdsj,bc afhlj,bsb ufydkflj,f9   -cnhemnehekb vfvhfdkb7 hjvt-
kbw atybc ntvgthfnehbc gbhj,t,ib enjklt,f thsc9 H-oytdf8 

uffyufhbit,bc lhjc   vfvhfdkb fbqt,f itvltub gbhj,t,bs5 

                                   0 7   hjwf   0
Ggrad   

                      = 1 fye GO / grad ,  hjwf 0Ggrad  7           (2)                                            

cflfw Go 'dhbc cfo.bcb uhflbtynbf7 hjvtkbw ntvgthfnehbc lfotdbc 
lhjc bphlt,f tmcgjytywbfkehb rfyjybs lf ufydkflj,blfy rdflhf-
nekb atcdbc cblblbc ereghjgjhwbekbf8 uffyufhbit,bc lhjc ufvj-
b.tyt,f vbcb fghjmcbvbht,ekb cblblt 

                                        ,1,05exp5,00 TKG                                          (3) 

cflfw T ntvgthfnehbc cblbltf7 _C8 

 
 

bbhhffrrkkbb  uujjuueeff''tt  
ccnnee--cc  gghhjjaa88  ,,eehhqq--
ddbbcc  rrffssttllhhbbcc  uuffvvuutt  
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abknhfwbbc fewbkt,tkb gbhj,ff7 hjv 0GgradG   7 hjvtk-
bw ufycfpqdhfdc abknhfwbbc pjyt,c8 vbc ufhts7 t8b8 atyib yfdsj,b 
fh vj'hfj,c [2,3]. 

gfhfabybc ufvjcdkbc ufsdfkbcobyt,bs7 afhlj,bsb afpehb 
ufydkflj,f yfdsj,bcf lf o.kbcfsdbc8 

                                                ;1/15,0
85,2

11 SSSK o                                        (4) 

                                               ,/195,0
95,1

1212 SSSSRK y                             (5) 

cflfw  01 001,035,0 TTS  9  02 002,072,0 TTS  8 

hjwf 0TT  7 vfiby 0R 9 [jkj7 hjwf rhTT  7 yfdsj,b e'hfdbf 

~fhfltyflbf` lf 0yK 8 ntvgthfnehbc itvwbht,bcfc7 hjltcfw yfdsj-

,b fhff uf[cybkb atyib7 K  ufvjbsdkt,f itvltub ajhvekbs [3]5  

                                          4,1

00 / rhTTTTR  8               (6) 

yfdsj,bcf lf o.kbc cb,kfynt ufybcfpqdht,f wyj,bkb fyfkbnbrehb 
ufvjcf[ekt,bs5 

                                              7,15/02,07,035 2  TCCo 8                             (7) 

                                     ,)20/(151

)20/(151


















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

rhbncfu

rhbn

hjwf

hjwf

cfu TTeT

TTT

TTo                       ~(` 

cflfw C - o.fkib vfhbkbc rjywtynhfwbbc cblblt9 rhbnT - atyib 

yfdsj,bc ufvj.tyt,bc rhbnbrekb ntvgthfnehf7 hjvkbc lhjc yfdsj-
,b atyib e'hfdbf8 

ufdfhxbjs jhufypjvbkt,bfyb fvjwfyf atyblfy yfdsj,bcf lf 
o.kbc fhfbpjsthvekb s[tkb thsudfhjdfyb atyblfy ufvjlbyt,bcfc8 

atyib oytdbs lfezbh[yfj,bc gbhj,t,ib7 hjltcfw v[tldtkj,fib 
fh fhbc vbqt,ekb s,ehb ufafhsjt,f7 ityf[dbc rfyjybc sfyf[vfl7 
afpf fhbc yfdsj,b lf o.fkb8 

abknhfwbf atybc ajht,bfy rjktmnjht,ib ufvjb[fnt,f itvltub 

ufvjcf[ekt,bs  5,4 5 

                                                      0
oVdiv

dt
sm 9                                           (9) 

                                                    0 yVdiv
dt

sm 8                                            (10) 

cfthsjl7 oytdbc dtkbc cblblbc ufycfpqdhbcfsdbc db.tyt,s ]fveh 

cblbltc   0 yo VVdiv 8 
oytdbc dtkbc wyj,bkb cblblbc vb[tldbs dgjekj,s cbxmfhbc 

dtkc lf itvlujv ufxtht,bc yfphlc o.kbc vfcbc ufvfhnbdt,ekb 
uflfnfybs5 

                                                        0



oVdiv

t
sm 8                                           (11)                                

cbs,jc uflfnfybc ufynjkt,f .jdtk wfkrtek atyib ufvjbcf-
[t,f itvltuyfbhfl5 

                                      KKK ggHTVCVCdivtcT  1)(/)( yo yo 7          (12) 

cflfw kC  atybc s,jeyfhbfyj,ff sb[jdfyb xfvrtnb ihbc ah  ufsdf-

kbcobyt,bs9 yC  lf oC  - yfdsj,bcf lf o.kbc vjwekj,bsb s,jntdf-
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lj,f7 aH 9 - atybc cbv'kfdht9 kq  - cbs,jc yfrflb7 hjvtkbw uftlb-

yt,f atyblfy8 
thstek afhsj,pt vjcekb reshb s,jntdflj,f ufvjbsdkt,f 

sb[jdfyb xfyfhst,bc ufsdfkbcobyt,bs 

                                  kkkk hhCrHmSCSCmCC  10 5,011 yo 8             (13) 

s,ehb obyffqvltuj,f atyt,c ijhbc vtnbf7 dblht sb[jdfy xf-
yfhst,c ijhbc7 hflufyfw ntvgthfnehfib buekbc[vt,f cfiefkj ntv-
gthfnehf atyt,c ijhbc7 [jkj ntvgthfnehbc ohabdb ufyfobkt,bc 
lhjc7 cfzbhjf vtpj,tk atysf yf[tdfhc lfdevfnjs ntvgthfnehbc 
cblblt 

                                                       kkkk TTag 1 7                                               (14) 

cflfw    
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01 2/)()(
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
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



  

 KK
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k
k HH

h
a 8 

fv ufynjkt,t,c tvfnt,f fuhtsdt s,jufvnfhj,bc ufynjkt,f lfyfhxtyb 
cfvsj mfyt,bcfsdbc 

                                    )()( 2

2

Z
T

t
TC





  7                                            (15) 

cflfw Z  lfihtdflj,bc gthgtylbrekfhekb rjjhlbyfnb9 C  cf[ehf-
dbc fy cfut,bc vjwekj,bsb s,jeyfhbfyj,f8 

vt-~!%` ufynjkt,bc fyfkbpbs itcf'kjf lfdfcrdyfs7 hjv s,juf-
vnfhj,f [fcbfslt,f lf ufvjbcf[t,f fhf atyj,hbdb ufdhwtkt,bs7 
fhfvtl kjdthbc /bgjstpbc dthnbrfkehb ofhvjlutybs8 
cbs,jc uflfnfybc ufynjkt,f ajhjdfy ufhtvjib  itcf'kjf 
ufvjd[fnjs fct5 

                         )(/)( 7 gradTdivTVCVCdivtCT  yo yo 7                  (16) 

cflfw C  ajhjdfyb ufhtvjc vjwekj,bsb s,jntdflj,ff9 

5
 - tatmnehb s,jufvnfheyfhbfyj,f7 hjvtkibw yfuekbc[vt,bf cbs[t-
sf vj'hfj,f8 sevwf [ibhfl7 erfyfcrytk cblbltc vybidytkjdfyb 
hjkb fh tybzt,f8 fvbnjv tc ufynjkt,f itcf'kjf yekc ufenjkltc8 

itcf'kt,tkbf fuhtsdt ufvjdb.tyjs cbs,jc uflfnfybc ufynj-
kt,f5 

                                          0)(/)(   TCVVdivtCT oyo  8                               (17) 

atybc vjwekj,bsb s,jitvwdtkj,f ufybcfpqdht,f7 hjujhw 
akeblbc afpbc s,jeyfhbfyj,bc lf atybc crbktnbc ]fvb 

                                          mSCSCmCC )1(10  yo 8                                  (18) 

zf,ehqbkt,bc cfvhbuf ufykfut,bc itvs[dtdfib7 hjltcfw thsb 
zf,ehqbkb fhbc lfvoyt[b7 [jkj jhb - vbvqt,b cftmcgkefnfwbj zf-

,ehqbkb 2q  lf 3q 8 se lfvoyt[b zf,ehqbkbc lt,bnc fqdybiyfds 

321 qqq   jh ufypjvbkt,bfy cbcntvt,bcfsdbc ufvjlbyt,bc fvjwfyf 

oytdbc vtidtj,bs ufvjbcf[t,f itvltub ufynjkt,bs  9,5,3,2 5 
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cflfw H  atybc cbv'kfdhtf5 of  lf yf  - afhlj,bsb ufydkflj,bc 
cblbltt,b o.kbcf lf yfdsj,bcfsdbc8 

cfchekc[dfj,bsb ufvjcf[ekt,bc fghjmcbvfwbbc itvs[dtdfib vt-
~!)` ufvjcf[ekt,fib ~ij` rdtsbc ,flbcfsdbc cfzbhjf rjhtmnbdt,bc 
itnfyf8 hjwf vbcb vtpj,tkb rdfy't,b fh ofhvjflutyc zf,ehqbkt,c7 

,fkfycbc gbhj,t,b xfbotht,f itvltuyfbhfl  10,8 5  
               0

1,21,1,21,,121,121


 ijjijiijjijiijjijiijjiji
PPPPPPPPU 8  ~@!` 

se ~i,j+1` rdfy'ib bv.jat,f cftmcgkefnfwbj zf,ehqbkb7 vfiby 
udtmyt,f5 

                                      0212121   ctgqxVYUU jijiji 7           ~@@` 

cflfw ctmq  gfhfvtnhb ufvj[fnfdc oytdsf c[dfj,fc lf /blhjobyfqj-

,fc8 
hujkeh fhtib7 lfvzbh[yb zf,ehqbkt,bc pjyfib afpbs abk-

nhbht,ekb ]fvehb cblblt itcf'kjf ofhvjdflubyjs itvltub cf[bs5 
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tc erfyfcrytkb ajhvekf vfhst,ekbf .dtkf atybcfsdbc8 ~@#` 
ufynjkt,f oytdbc uhflbtynbcsdbc qt,ekj,c itvltu cf[tc5 
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zf,ehqbkbc lt,bnb atybc thstek cbcmtpt njkbf5 
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cflfw Pcfl oytdbc cblbltf cflfoytj cfzbh[y zf,ehqbkib byltmcbs8 
sfyf,fh cojh[fpjdfyb ,flbcfsdbc rjywtynhekb hujkt,bs abknhf-
wbekb obyfqj,bc cblblt ufybcfpqdht,f itvltub ajhvekbs5 
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 tmcgkefnfwbfib v.ja zf,ehqbkt,pt ntvgthfnehf lf uf]tht,f 
cfrvfjl vljhtl bwdkt,f lf vfsb vybidtkj,fyb ctmnjht,ib itcf'k-
jf xfdsdfkjs velvbdfl7 [jkj oytdbc dfhlybkb v[tldtkj,fib fh 
vbdbqjs8 
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ctm
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uffyufhbit,bc htfkbpfwbbc lhjc ghjuhfvfib7 hjvtkbw itlutybkbf 
cfchekb c[dfj,bc vtsjlbs7 [@!] vbqt,ekbf bnthfwbekb vtsjlbs8 
pjubthsb cblbltt,bc ufvjsdkf vfufkbsfl7 htkfmcfwbehbcf oytdt,bc 
ufycfpqdhbc lhjc bnthbht,ek bmyf fuhtsdt lfvzbh[yb zf,e-
hqbkt,bc lt,bnbc vybidytkj,t,b lf c[d8 cffyufhbij vfxdtyt,kt,vf 
udbxdtyf7 hjv bnthfwbfsf hbw[db cnhemnehfsf vb[tldbs fh 
fqtvfnt,f @7#-c8 

yyffddssjj,,bbcc  ffvvjjqqtt,,bbcc  rrjjttaabbwwbbttyynnbb  cc[[ddffllffcc[[ddff  nnttvvggtthhffnneehhbbcc  llhhjjcc88  
   
 
 

kkbbnntthhffnneehhff  
  

1. ujuef't b8 zf,ehqbkbc ,ehqdbc vjltkbht,bcf lf ntmyjkjub-
ehb ghjwtct,bc jgnbvfkehb lfghjtmnt,f8 s,bkbcb5 3ntmybrehb 
eybdthcbntnb74 !))*8-@#_ud8 

2. Fpbp {& Ctnnfhb "& Vfntvfnbxtcrjt vjltkbhjdfybt gkjcnjds[ 

cbcntv& V&# Ytlhf^1982&- 430c& 

3. Fkbvjd V&U&^ F[vtljd C&F& {fpfvjd U&J& Rfyjxyj-hfpyjcnysq 

hfcx/n ytbpjnthvbxtcrjuj dsntcytybz ytanb^ djls d 

vjyjuecnyjv gkfcnt 22cn& Lfutcnfycrbq ujc& eybdthcbntn^ 

Vf[fxrfkf^ 1985&- 100c& 

4. Fkbvjd V&U&  Hfcx/n ntvgthfnehyjuj gjkz gkfcnf ghb bytrwbb 
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nniikkoolloozz  TTeevvzzaaZZee  
3GBOUC4 utythf-
kehb lbhtmnjhb 

 
  

aalleekkoo  WWiiWWiinnaaZZee  

3GBOUC4 vsfdfhb 
by;bythb 

 
  

yyeeuuppffhh  ff,,eessbb''tt  
,,eehhqqddbbcc  rrffssttllhh--
bbcc  ffccggbbhhffyynnbb  

5. Fkbvjd V&U&^ Hjpty,thu V&L&^ Ntck.r T&D& Ytbpjnthvbxtcrfz 

abknhfwbz ghb hfphf,jnrt ytanzys[ vtcnjhj;ltybb& V&# 

Ytlhf^ 1971&- 271cn& 

6. Rjxby Y&T&^ Rb,tkm B&F&^ Hjpt Y&D& Ntjhtnbxtcrfz ublhj-

vt[fybrf& x 5^ abpvfnubp^ 1963&- 584cn& 

7. Cfvfhcrbq F& F&^ Ybrjkftd T&C& Vtnjls htitybz cx/njxyjuj 

ehfdytybz& V&# Yferf^ 1971&- 592 cn& 

8. Cfvfhcrbq F& F& Cdtltybt d ntjhb. hfpyjcnys[ c[tv& V&# 

Yferf^ 1971&- 656cn& 

9. Afpbktd H&U& Gkjoflyst pfdjlytybt ytanzys[ vtcnjhf;lt-

ybb& V&# Ytlhf^ 1979&-254cn& 

10. Itbyvfy F&<&^ Vfkfattd U&T&^ Cthuttd F&B& Djpltbcndbt yf 

gkfnt ntgkjv ghb lj,sxt ytanb& V&# Ytlhf^ 1969&- 256 cn& 
 
 
 
 
 
 

efr ^@@8@$5_%~_#!` 
 

b8 ujuef't7 y8 stdpf't7 f8 zbzbyf't7 y8 f,esb't7 d8 stsdf't 
 

,,EEHHQQDDBBCC  HHTT::BBVVBBCC  VVFFHHSSDDFF  [[HHFF[[YYEEKKBB  CCFFCCFFYYUUHHTTJJ  
''HHFFDDTT,,BBCC  UUFFVVJJ>>TTYYTT,,BBCC  LLHHJJCC    

 
ooffhhlluuttyybbkkbbff  ccbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  hh88  ssttddppff''bbcc  vvbbtthh  

  
[hf[yekb cfcfyuhtj 'hfdt,b 

~[c'` itlbc hsekb lbyfvbrehb cb-
cntvt,bc itvflutykj,fib8 bub itl-
ut,f vtmfybrehb lf /blhfdkbrehb 
mdtcbcntvt,bcfufy7 hjvtksfw fh[t-
,bc vtidtj,bs vbtojlt,f cbs[bc 
yfrflb vjwtvekb [fh]bs8 bub uf-
yfdbsfht,c /blhj'hfdbc cbxmfhtc7 
[jkj vtmfybrehb mdtcbcntvbc vti-
dtj,bs [jhwbtklt,f qth'ekb lf-
ojkf G  cfyuhtdpt7 hbsfw ofhvjbmvyt,f /blhj'hf-

dbc v,heyfdb vjvtynbc cblblt M 8  
zf,ehqbkbc ,ehqdbc tatmnehj,f 

lfvjrblt,ekbf fhf vfhnj jgnbvfkehb 
,ehqdbc ht;bvbc ithxtdfpt7 fhfvtl vbc 
ityfhxeyt,fcf lf vfhsdfpt8 [c'-c vfhs-
df 'fkptl 'ytklt,f7 hflufyfw ufyeo.-
dtnkbd ofhvjbmvyt,f itiajst,t,b7 hjv-
kt,bw f,hrjkt,c ,ehqdbc ht;bvc8 

,ehqdbc ghfmnbrfib [c'-c vfhs- 
dbc jhb 'bhbsflb cfiefkt,f fhct,j,c 
[1,2]5 

 
 

bbhhffrrkkbb  uujjuueeff''tt  
ccnnee--cc  gghhjjaa8877  ,,eehhqq--
ddbbcc  rrffssttllhhbbcc  uuffvvuutt  
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ddffccbbkk ssttssddff''tt 
,ehqdbc rfstlh-
bc fcgbhfynb 

1. nhflbwbekb7 hjvkbc cfo.bct,b hjnjhekb ,eh-
qdblfy ufvjvlbyfhtj,c7 vfhsdf cfnt[pt qth'ekb 
lfojkbs7 ojybc bylbrfnjhbc xdtyt,bs8  

2. sfyfvtlhjdt7 hjvtkbw lfae'yt,ekbf ,ehqdbc 
ht;bvbc vfhsdbcfc [c'-bc vfhsdfpt res[ehb 
cbxmfhbc fy ,heydbc vjvtynbc eiefkj 
rjynhjkbs8  

 jhsfdt cfiefkt,fc f[fcbfst,c efh.jabsb v[-
fhtt,b7 hjvkbc fwbkt,f ]th]thj,bs cfrvfjl lbl 
cb'ytktc ofhvjflutyc8  

nhflbwbekb vfhsdbc cfiefkt,bc ufvj.tyt,bcfc eiefkjl 
qth'ekb lfojkbc cblblbc ufycfpqdhf fh ofhvjt,c7 hbc ufvjw 
cfzbhj [lt,f lfvfnt,bsb ufvjsdkt,bc xfnfht,f7 rfdpt vjcekb 
ojybc xdtyt,bs8  

lf[hbk lf /jhbpjynfkehb zf,ehqbkt,bc uf.dfybc lhjc 
[c'-bc ufvj.tyt,bcfc /blhjfv'hfdbc vfhsdf [jhwbtklt,f byajhvfwb-
ekb cfiefkt,t,bs ~,heydbc res[ehb cbxmfhbs fy v,heyfdb vjvty-
nbs` cfvfhsfdfl vfhsdbc rjynehib [3]8 ufvjb.tyt,f cbxmfhbc uflfv-
ojlb ~nfmjutythfnjhb` fy vjvtynbc ~ntypjvtnhb`7 hjvkt,cfw cfyuht-
dpt fmdc vbvqt,b vjo.j,bkj,f7 cbuyfkt,bc rjlbht,bc lf uflfwtvbc 
cfiefkt,fyb7 rfdibhbc fh[b cfyuhtdsfy ~/blhfdkbrehb7 tktmnhekb 
fy vtmfybrehb`7 fctdt vbobc ptlfgbhpt ufyrjlbht,bc cbcntvt,b byaj-
hvfwbbc lf ufIbadhbc ~u8u8` cfiefkt,fyb8 .jdtkbdt tc ofhvjflutyc 
hsek lf 'dbh ntmybreh cbcntvt,c7 hbc ufvjw7 vfsb lfythudf 'yt-
kbf8 cfpqdfhufhtsek ghfmnbrfib vbqt,ekbf vfhsdbc ntmybrehb 
cbcntvt,b ~n8c8` zf,ehqbkbc nhftmnjhbbc vfhsdbcfsdbc8 vfc ite'kbf 
pecnfl ufvjbwyjc nhftmnjhbf ~lbfuyjcnbrehb` ghjwtct,b7 hjvkt,-
cfw flubkb fmdc cfyuhtdpt7 lf itbyfhxeyjc ,ehqdbc jgnbvfkehb 
cblbltt,b [4]8 

MWD cbcntvt,ib ufvj.tyt,ekbf c[dflfc[df cmtvt,b cfyuhtdsfy 
cfrf,tkj fy c[df rfdibhbc cfiefkt,t,bs7 hjvtksfufy eahj ufdh-
wtkt,f gjdf /blhfdkbrehvf cfiefkt,t,vf8 

 MWD-cbcntvbc ths-thsvf vfsufyvf ufbfhf ufvjwlf hectsib7 
hjvtkbw vbtresdyt,f /blhjbvgekceh Anadrill cbcntvfc abhvf 3Shlum-

berger4-c [4]8 vbobcmdtlf ntmybrehb cbcntvf ufysfdct,ekbf fynbvfuyb-
neh vbkib7 hjvtkbw vjsfdct,ekbf [c'-bc sfdpt7 vjbwfdc cfyuht-
dpt vjmvtl uflfvojlt,c7 byajhvfwbbc itvyf[dtk7 vfrjlbht,tk lf 
uflfvwtv cfiefkt,t,c vbobc ptlfgbhpt8 cbcntvbc tktmnhjrdt,f fd-
njyjvbehbf lf [jhwbtklt,f cfcfyuhtj neh,jutythfnjhblfy8 

/blhfdkbrehb cbuyfkt,b ptlfgbhpt gbtpjuflfvojlt,bc vtidt-
j,bs vbbqt,f7 ufybwlbc lfveifdt,fc lf itlbc jgthfnbekb rjynhj-
kbc rjvgbenthek byajhvfwbek cbcntvfib8 'bhbsflb gfhfvtnht,b 
le,kbhlt,f v,ehqfdbc vjybnjhpt8 cfyuhtdblfy vbqt,ek byajhvfwb-
fcsfy thsfl veifdlt,f vjyfwtvt,b vbobc ptlfgbhpt v.jab uflfvoj-
lt,blfy ~hjujhbw fhbc ,fubhbc lfzbvekj,f7 nev,jc lueibc o.db-
kcdkfsf hbw[db7 ufdkbc vtmfybrehb cbxmfht lf c[d8` lf t'ktdf it-
afct,f zf,ehqbkbc nhftmnjhbfc7 ,ehqdbc tatmnehj,fc7 utjkjubfc7 
atybc oytdfcf lf c[df vfxdtyt,kt,c8 

cfcfyuhtj gfhfvtnht,b itcf'kjf ufd.js cfv ]ueafl5 zf,eh-
qbkbc kekbc cbdhwbsb nhftmnjhbf7 utjkjubehb7 ,ehqdbc ht;bvbc 
gfhfvtnht,b ~Q,M,G` lf oytdbc cblblt hjujhw vbkibuf7 fctdt vbk-



  

CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___  173  

ufht cbdhwtib8 fqcfybiyfdbf7 hjv vfufkbsfl7 ,heysf hbw[dbc ufpj-
vdf [jhwbtklt,f .jdtkb !__-!@_ ,heydbc itvltu8 ufpjvdbc gthbjlb 
rb itflutyc %_o8 fqcfybiyfdbf bc7 hjv [c'-bc vf[fcbfst,k7 fctdt 
rjynhjkbc ufdhwtkt,ek vtsjlfl itcf'kjf xfbsdfkjc oytdbc cb-

lblt lufhpt 0P 7 hjltcfw bfhfqb ofvjotekbf lf PPP  0 7 hj-
vtkbw ittafhlt,f [c'-bc ,heydbc vjvtync ,ehqdbc lhjc8  

[c'-bc jgthfnbekb vfhsdbc ufyc[dfdt,ekb vtsjlb itbveifdf 
gthvbc 3DYBB,N4-c rdktdbsvf bycnbnenvf [5,6]8 vfhsdf lf rjynhj-
kb itcf'kjf ufy[jhwbtkltc cf,ehqb vbkt,bc db,hjrjynhjkbc 
upbs lf c[d8 vfuhfv rjynhjkbc ntmybrehb .dtkf cbcntvf bsdkt,f 
cfbyajhvfwbj cbcntvt,fl8 vcjakbjc ghfmnbrfv udbxdtyf7 hjv sfyfvt-
lhjdt tnfgpt vfqfkb vfxdtyt,kbc vbqotdf itcf'kt,tkbf v[jkjl 
vfhsdbc fdnjvfnehb cbcntvt,bc afhsj lfythudbs8  

wyj,bkbf cfpqdfhufhtsekb dfhbfynb-vbojlt,bc tc fdnjvfnb 
lf[hbk vbvfhsek ,ehqdbcfsdbc7 hjvtkibw ufvj.tyt,ekbf vfhsdbc 
fhfnhflbwbekb vtsjlb8 Wildcat abhvbc 3Sperry-Sun4 f[jhwbtkt,c vfh-
sdfc hjujhw qth'ekb lfojkbs7 fctdt oytdbc dfhlybc wdfkt,flj-
,bs8  

[c'-bc vfhsdbc lf rjynhjkbc fyfkbpvf udbxdtyf7 hjv cfyuht-
dcf lf ptlfgbhpt vjmvtlb fdnjvfnt,bc aeymwbjybht,f [jhwbtklt,f 
cfrvfj v'bvt hsek gbhj,t,ib8 vfsb ufvj.tyt,f lbl [fh]t,sfyff lf-
rfdibht,ekb ~hjujhw vfsb lfghjtmnt,f7 fctdt vfsb itmvyfw`8  

!))$ okblfy itbmvyf [c'-bc vfhsdbc f[fkb cbcntvt,b7 hjvtk-
ibw ufvj.tyt,ekbf ht;bvbc cfvfhsfdfl cf,ehqb nev,jc fv'hfdbc7 
htfmwbf ~ufvj'f[bkpt`8 nev,jc lueibc lfojkbs ufvjodtekb cflfo-
ytj oytdbc wdfkt,flj,bc [7] htuekbht,bc gfhfvtnhfl bsdkt,f 
nev,jc fv'hfdbc res[ehb cbxmfht fy nev,jc v,heyfdb vjvtynb8  

fqybiyekb vtsjlb ,fpbhlt,f cbcntvbc vf[fcbfst,kt,pt ufvj-
cf[ekb ltnthvbybht,ekb lfvjrblt,ekt,bs8 

oytdbc dfhlyf P lf /blhjfv'hfdbc v,heyfdb vjvtynb M 9 cf,-
ehqb nev,jc oytdf P n lf v,heyfdb vjvtynb M n9 res[ehb cbxmfht 
lf fv'hfdbc ,heydbc vjvtynb M fv ~ltybc fy tktmnhjfv'hfdbc v,he-
yfdb vjvtynb`8  

cfcfyuhtj /blhjfv'hfdbc qth'pt lfndbhsdbc wdfkt,flj,bc 
itltufl cfnt[pt qth'ekb lfojkbs aeymwbjybhlt,f ]fzdb 

hf,nn MMPPMG  8 ofhvjt,c cfsfyfljl cbxmfhbc wdkbkt,f fy 

'hfdbc vbth vjs[jdybkb ltybc cblblbc wdkbkt,f8  
fvudfhfl7 bhb,b ufpjvdt,bc upbs itcf'kt,tkbf ,ehqdbc ht;b-

vbc lbfuyjcnbht,f8  
fqybiyekb cbcntvf ~yf[8 !8` ufvjbhxtdf bvbs7 hjv vfcib cf,e-

hqb nev,jt,bc lf vbojlt,bc vtmfybpvbc vfhsdbc cbcntvf ufthsbfyt-
,ekbf vbrhjrjynhjkbjhbs ~vr` ths cfbyajhvfwbj-vfhsdbc rjvgktm-
cfl8 vvfhsfdb ptvjmvtlt,fyb rjynhjkbjhblfy cf,ehqb nev,jt,bc 
~cn` lf qth'ekb lfojkbc vfhsdbc vtmfybpvbc ~qlvv` vbvfhs [jh-
wbtklt,f cf,ehqb nev,jc uflfvojlblfy vbqt,ekb cbuyfkbs8 

 cn lf qlvv aeymwbjybht,bc itsfy[vt,f fvfqkt,C vfhsdflj-
,fc hjujhw vstkb cf,ehqb lfyflufhbc rjvgktmcbc7 fctdt sdbs 
,ehqdbc ghjwtcbc vbvfhs7 hfw cfiefkt,fc b'ktdf ufydf[jhwbtkjs 
c[dflfc[df vfhsdbc fkujhbsvt,b8 
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vfhsdbc fdnjvfnehb cbcntvbc tmcgthbvtynekb ybveib itbmvyf b8 v8 
ue,rbybc cf[tkj,bc yfdsj,bcf lf ufpbc frfltvbfib7 lf WFNB  V"B-ib 

  

  
yyff[[88  !!88  [[cc''--,,eehhqqddbbcc  hhtt;;bbvvbbcc  VVFFCC  

vvgg--vvffhhssddbbcc  ggeekknnbb99  hh,,--hhttuueekkbbhhtt,,bbcc  ,,kkjjrrbb99  PPGGDD--~~ccvvvv`̀--ccffnntt[[bbcc  vvbboojjlltt,,bbcc  
vvttmmffyybbppvvbb99  ttaa88vv--ttkkttmmnnhhjjffvv''hhffddbbcc  aa[[ddyybbkkjjddffyybb  vvee[[hheezzbb99  nnvv--nnffkkqqeehhbb  vvttmmffyybbppvvbb99  ,,--
,,hheeyybb99  ccnn--ccff,,eehhqqbb  nneevv,,jj99  ttkk88''hh--ttkkttmmnnhhjjffvv''hhffddbb99  nn88vv--nnbbhhbbccnnjjhheekkbb  uuffllffvvoojjllbb99  
cc,,rr  --ccff,,eehhqqbb  rrjjkkjjyyff99  nn88cc--nnttkkttccbbccnnttvvff99  [[cc''--[[hhff[[yyeekkbb  ccffccffyyuuhhttjj  ''hhffddbb99  cc--ccffnntt[[bb99  
vvrr--vvbbrrhhjjrrjjyynnhhjjkkbbjjhhbb99  iivv--iitt..ddffyybbcc  vvjjoo..jj,,bbkkjj,,ff99  uu88rr--uuffllffccffnnffyybb  rrjjvvggbbeenntthhbb99  ccrr--
ccnnffwwbbjjyyffhheekkbb  rrjjvvggbbeenntthhbb99  II--vvffhhssddbbcc  ootthhnnbbkkbb88  

[2] cf,ehq lfyflufh <E-2500 "V htuekbht,fl tktmnhjfv'hfdpt 
velvbdb ltybc PGD-sb8 cbcntvf itlut,f vbrhjghjwtcjhekb rjy-
nhjkbc7 vbvlbyfht gfhfvtnht,bc it.dfybc cfiefkt,t,bc7 htuekbht-
,bc ,kjrbc ~,h`7 lfve[hezt,bc ,kjrbcf lf vfhsdbc ,kjrbcufy ~v,`8 

fqybiyek cbcntvfib ufvj.tyt,ekbf GBL-htuekbht,f8 vfhtue-
kbht,tk gfhfvtnht,fl bsdkt,f tktmnhjfv'hfdbc ltyb I 7 [jkj vf-
hsdbc ptvjmvtlt,f [jhwbtklt,f 'f,dbc wdfkt,flj,bs8 cfve[hezt 

U
B  cbcntvfib7 vbbqt,f cfve[hezt vjvtynb cM 8 cfve[hezt 'f,df fd-
njvfnehfl bwdkt,f ,ehqdbc ghjwtcib lfvjrblt,ekb ltybc uflfv-
ojlblfy vbqt,ekb cbuyfkbc ufdktybs8 

vfhsdbc fkujhbsvb itud.fdc cbcntvfib gjhnfnekb rjvgbent-
hbc vtidtj,bs7 hjvkbc nbgbf 3Notebook4 ~GR` lf fldbkfl itcf'kjf 
dwdfkjs ghjuhfvek ljytpt yt,bcvbth vjvtynib8 vfhsdbc fkujhbsvb 
itcf'kjf ufthsbfyltc c[df yt,bcvbth fkujhsvt,sfy7 hjvkt,bw ep-
heydtk.jac ,ehqdbc jgnbvfkeh vfhsdfc lf cfnt[bc jgnbvfkeh 
lfveifdt,fc8 fqybiyekvf cbcntvfv itcf'kjf ufyf[jhwbtkjc aeymwb-
jybht,f hjujhw fdnjyjvbehfl7 fctdt MWD cbcntvblfy8 vfufkbsfl7 
se ,ehqdf [jhwbtklt,f [c'-bs fqybiyek nc-bc vtidtj,bs cnfwb-
jyfhekb rjvgbenthbs ~cr`8 fct hjv7 itcf'kjf jhb cbcntvbc uft-
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hsbfyt,f7 cfo.bcb byajhvfwbbc it.dfybc jgthfwbf lf vfhsdbc fkuj-
hbsvt,bc ufy[jhwbtkt,f cr-rjvgbenthbs8 

fvudfhfl7 ,ehqdbc htuekbht,bc vfhsdbc fdnjvfnehb cbcntvf 
3,hvfc4 ofhvjflutyc cfrjynhjkj-cfpjv cfiefkt,fc velvbdb ltybc 
nbhbcnjhekb tktmnhjfv'hfdbs lf fh vjbs[jdc f[fk uflfvojlt,c8 
ltybc uflfvojlfl ufvj.tyt,ekbf 'hfdbc v,heyfdb qepbc ohtlbc 
ieynb8 fvudfhfl7 fvc-f itcf'kjf ufvjdb.tyjs hjujhw [fh]cfpjvb7 
nev,jc cdkfsf cb[ibhbc htuekfnjhb7 hjvtkbw epheydtk.jac 
jgnbvfkehb cbs[bc vbojlt,fc7 /blhjlbyfvbreh ht;bvc zf,ehqbkib7 
[c'-bc lf tktmnhjvtmfybrehb rjvgktmcbc lbfuyjcnbht,fc8  

se cbcntvfc itethslt,f ,fubhbc lf'f,ekj,bc ,G  lf vtmfyb-

rehb cbxmfhbc vV  uflfvojlt,b7 vfiby bub uflfbmwtdf vhfdfkaeymwb-
jybht,fl fdnjvfnbpt,ek cbcntvfl7 hjvtkbw flfgnbht,ekbf ,ehq-
dbc wdfkt,flj,bc gbhj,t,sfy8 bub lfvfnt,bs cfiefkt,fc b'ktdf5 

1. xfnfhltc cf,ehqb bfhfqbc 3fojydf4 [f[eybc 'fkt,bc ufd-
ktybc ufsdfkbcobyt,bs9 

2. lhjekfl fqvjfxbyjc lf lfflubyjc fhfcfinfnj lf fdf-
hbekb cbnefwbt,b ,ehqdbc ghjwtcib8 ufycfpqdhjc cfnt-
[bc wdtsbc cblblt lf vbcb itwdkbc fewbkt,kj,f8 

bv itvs[dtdfib7 hjltcfw 3,hvfc4 xfhsekb fmdc ~cfzbhjt,bc 
itvs[dtdfib` oytdbc uflfvojlb7 vfy itcf'kjf ufyf[jhwbtkjc aeym-
wbjybht,f bv nbgehb cnhemnehbc xfhxjt,ib7 serb htuekbht,f ofh-
vjt,c lufhpt fy cf,ehqb nev,jc ufvjcfcdktkpt oytdbc cblblbs8 
.dtkf itvs[dtdfib vfhsdbc lhjc cfzbhjf ufvjdb.tyjs flfgnfwbbc 
vtsjlb8 

tmcgthbvtynekb ufvjwlt,bc itltut,b vjwtvekbf w[hbkib8 fq-
cfybiyfdbf7 hjv ,ehqdbc lhjc ufvj.tyt,ekb b.j N<GD 1279 nbgbc 
cf,ehqb vbkt,b9 cfnt[b M@!(!2@9 [c'-A-675M lf ntktcbcntvf 3Anad-

rill4-ufydbsfht,ekb mctkbs vbobcptlf uflfvojlt,bs7 hjvkt,vfw cf-
iefkt,f vjudwf j,btmnehfl itudtafct,byf ofhvjlutybkb vfhsdbc 
cbcntvf8 
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iittyybbiiddyyff88 cf,ehqb [cyfhbc cbvrdhbdt 3
1150 vru 7 cfnt[pt 

lfndbhsdf %_ ry9 ufpjvdt,bc bynthdfkb !os8 
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dfkthb 
[bsfhbidbkb 
ntm8 vtwy8 rfyl-
blfnb7 ljwtynb 

 
 

nnffhhbbttkk  
ccffhh]]ddttkkff''tt  

,,eehhqqddbbcc  rrffssttllhh--
bbcc  ffccbbccnnttyynnbb  

tmcgthbvtynvf lfflfcnehf [c'-bc veifj,bc ht;bvbc vfhsdbc 
itcf'kt,kj,f cf,ehqb nev,jc tktmnhjfv'hfdbc ltybc vb[tldbs8 
[tkbs vfhsdfcsfy itlfht,bs7 [c'-3vfc4 cfiefkt,fc b'ktdf cfnt[pt 
lfndbhsdf ufy[jhwbtkltc cnf,bkehfl7 fctdt vtmfybrehb ,ehqdbc 
cbxmfhbc lf oytdbc cblblt cfwbhrekfwbj cbcntvfib8 bub b'ktdf 
lblb htpthdbht,bc cfiefkt,fc7 ufycfresht,bs /jhbpjynfkehb ,e-
hqdbc lhjc8 

 
  

kkbbnntthhffnneehhff  
  

1. <fkltyrj L&A&^ <fkltyrj A&L&^ Ivbln F&G& Fyfkbp [fhfrnthbcnbr 

dbynjds[ pf,jqys[ ldbufntktq c wtkm. jgnbvfkmyjuj eghfdktybz 

ghjwtccjd ,ehtybz $$YNV Cnhjbntkmcndj ytanzys[ b ufpjds[ 

crdf;by yf ceit b yf vjht& 1995& 11-2& 

2. <fkltyrj L&A&^ <fkltyrj A&L&^ Ivbln F&G& Dsynjdst pf,jqyst 

ldbufntkb# Yjdst rjycnherwbb b cgjcj,s eghfdktybz $$Ytanz-

yjt [jpzbcndj^ 1997& 11& 

3. Vbhfrzy D&B&^ Bjfytczy >&H&^ "crby V&U& b lh& Cbcntvf fdnj-

vfnbpbhjdfyyjuj eghfdktybz ghjwtccf neh,byyjuj ,ehtybz $$ 

Ytanzyjt [jpzqcndj ^1991& 17& 

4. Rjxytd F&V&^ Ufklj,by D&<& Yjdst yfghfdktybz d cjplfybb dsy-

njds[ pf,jqys[ ldbufntktq $$ Th-bytnf 3DYBB<N47 1989^ Dsg 68& 

5. Ltvby D&T& J, byajhvfnbdyjcnb ybprjxfcnjnys[ rjkt,fybb^ 

djpybrf.ob[ d ybp[jlzitv gjnjrj-ghjvbdjxyjq ;blrjcnb 

ghb hf,jnt dbynjdjuj ldbufntkz& $$Th-bynb  3DYBB<N4 1981& 

6. ujuef't b8 qth'ekb lfojkbc vbojlt,bc fdnjvfnehb vfhsdbc 
cbcntvbc fyfkbpb 22;ehyfkb 3cfmfhsdtkjc yfdsj,b lf ufpb47 
@___8 1!7 )^-!_@ ud8 

7. <fkltyrj L&A&^ <fkltyrj A&L&^ Vjwj[tby <&B&^ Ivbln F&G& 

Cgjcj, eghfdktybz ghjwtccjv ,ehtybz pf,jqysv ublhj-

ldbufntktv& 22Gfntyn 9401318 HA& c ghbjhbntnjv 15&04&199b&  
 

 

 
efr ^@@8@$$8$$@  

d8 [bsfhbidbkb7 n8 cfh]dtkf't7 y8 vfzfdfhbfyb7 v8 ifhf't 
 

GGJJKKBBVVTTHHRRFFKKBBEEVVBBFFYYBB  CCFFHHTTWW[[BB  CCBBSS[[TTTT,,BBCC  UUFFDDKKTTYYBBCC  
IITTCCOOFFDDKKFF  FFHHFFVVLLUUHHFFLLBB  SSBB[[BBCC  MMFFYYTT,,PPTT  ZZFF,,EEHHQQBBKKTT,,BBCC  

,,EEHHQQDDBBCCFFCC  
  

ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  hh88  ssttddppff''bbcc  vvbbtthh  
 

hsek gbhj,t,ib zf,ehqbkt,bc 
,ehqdbcfc7 ths-ths .dtkfpt eahj ct-
hbjpekb ufhsekt,f lfrfdibht,ekbf 
zf,ehqbkt,bc rtlkt,bc itvflutytkb 
fhfvluhflb mfyt,bc xfvjmwtdt,sfy7 ufycf-
resht,bs sb[t,bc7 fldbkfl /blhfnbht-
,ekb lf lbcgthubht,ekb sb[bc abkt-
,bc7 fhubkbnt,bc lf fktdhjkbnt,bc 
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vvffyyffyyff  iiffhhff''tt  
,ehqdbc rfstlh-
bc fcgbhfynb 

 
 

yjlfh 
vfzfdfhbfyb 

,ehqdbc rfstlhbc 
ljwtynb 

uf,ehqdbcfc8 xfvjmwtdt,bc itltufl ofhvjt,c rfdthyt,bc ofhvjmvyf7 
cf,ehqb rjkjyt,bc xfztldt,b lf 
xfztht,b8 fvfcsfy7 vybidytkjdyfl 
efhtclt,f zf,ehqbkt,bc htw[dbc 
gbhj,t,b8 cfhtw[b cbs[tt,b cmtklt,f7 
yfobkj,hbd fy vskbfyfl rfhufdc 
sfdbc ntmyjkjubeh sdbct,t,c8 fctsb 
ufhsekt,t,bc itltut,bc fqvja[dhf 
lf itvlujvib zf,ehqbkt,bc ,ehqdbc 
epheydtk.jaf 'fkbfy 'ytkbf8  

fcts mfyt,ib ,ehqdbcfc zf,eh-
qbkt,bc vluhflj,bc itcfyfhxeyt,-
kfl itveifdt,ekbf cfhtw[b cbs[tt,bc cgtwbfkehb 

htwtgneht,b7 hjvkt,cfw byub,bht,ekb cfhtw[b cbs[tt,b tojlt,f8 fv 
[cyfht,ib byub,bnjhek rjvgjytynt,c ofhvjflutyc tktmnhjkbnt,b 
lf gjkbtktmnhjkbnt,b8 xdtekt,hbd7 vfbyubht,tk tktmnhjkbnt,c 
ofhvjflutyc vbythfkehb vfhbkt,b lf bidbfsfl jhufyekb v;fdt,b8 
vfsb ptufdktybs7 v.fhlt,f jcvjcehb ojyfcojhj,f cfhtw[ cbs[tt,cf 
lf sb[bc yfobkfrt,bc /blhfnek ihtt,C ijhbc7 hbc itltuflfw 
vwbhlt,f sb[bc yfobkfrt,bc /blhfnfwbf7 [jkj gjkbtktmnhjkbnb 
fvwbht,c vbc ntvgt,c8 fv lhjc ufvfuht,bc tatmnb ofhvjbmvyt,f 
hjujhw rfsbjyt,bc7 fctdt fybjyt,bc vjmvtlt,bc itltufl8 rfsbjyt,b 
vjyfobktj,c ufwdkbs htfmwbt,ib sb[bc vbythfkt,sfy lf fvwbht,c 
vfs /blhjabkj,fc8 fybjyt,b ehsbthsmvtlt,ty rhbcnfkehb vtcht,bc 
fnjvt,sfy lf ofhvjmvybfy ptlfgbhek ityfthst,c7 hjvkt,bw fve[he-
zt,ty /blhfnfwbbc ghjwtcc8  

c[dflfc[df vfbyubht,flb rjvgjytynt,bc vjmvtlt,bc itcfafct,k-
fl vbvfhsfdty vfsb ufdktybc ufycfpqdhfc sb[t,bcf lf sb[bc itvwd-
tkb mfyt,bc uf]bh]dt,bc [fhbc[pt7 ufntybfyt,fpt7 lfk,j,fpt lf 
c[d8 

sb[t,bc uf]bh]dt,bc [fhbc[bcf lf ufntybfyt,bc cblbltt,bc 
ufycfpqdhfc lblb vybidytkj,f fmdc cfhtw[b cbs[tt,bc itlutybkj-
,bc ithxtdbcfc rjyrhtnekb zhbkt,bcsdbc7 hfsf yjhvfkehfl ofhb-
vfhsjc zf,ehqbkt,bc uf.dfybc ghjwtcb8 tc cblbltt,b ufyfgbhj,t,c 
cbs[bc rjvgjytynt,bc cf[tt,bcf lf vfsb rjywtynhfwbbc vbpfyitoj-
ybk ithxtdfc7 hfw cfiefkt,fc b'ktdf vbybvevfvlt bmytc lf.dfybkb 
sb[bc mfyt,bc uf]bh]dt,f lf ufntybfyt,f8  

fv;fvfl7 zf,ehqbkt,bc ,ehqdbcfc sb[bc mfyt,ib tatmnehfl 
ufvjb.tyt,f gjkbvthrfkbevbfyb cfhtw[b cbs[tt,b8 gjkbvtht,bc .jayf 
fv cbs[tt,ib ufygbhj,t,ekbf vfsb eyfhbs7 itfvwbhjy sb[bc mfyt,bc 
/blhfnfwbbcf lf itcf,fvbcfl uf]bh]dt,bc ntvgb7 fctdt cfhtw[b cb-
s[tt,bc mfyt,bcflvb vflbcgthubht,tkb vjmvtlt,f7 t8b sb[bc mfyt,bc 
uflfcdkf [cyfht,ib8 rfkbevbc vfhbkt,c7 hjujhw thsdfktynbfyb rf-
sbjyt,bc itvwdtk tktmnhjkbnt,c7 fmdc eahj vfqfkb byubhbht,bc 
eyfhbfyj,f jh lf cfvdfktynbfyb rfsbjyt,bc vmjyt tktmnhjkbnt,sfy 
itlfht,bs8 

 xdtyc vbth kf,jhfnjhbek gbhj,t,ib itcofdkbk bmyf /bgf-
yjrfkbevbc sb[fvwbht [cyfht,bc vfbyubht,flb sdbct,t,b7 rth'jl7 uf-
vjrdktek bmyf [cyfht,bc itvwdtkb /bgfybcf lf KCl rjywtynhfwbt,bc 
ufdktybc lfvjrblt,ekt,f sb[t,bc uf]bh]dt,bc [fhbc[cf lf ufntyb-
fyt,fpt8  
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/bgfyjrfkbevbc sb[fvwbht [cyfht,b ntmyjkjubehb sdbct,t,bc 
ufcfev]j,tct,kfl itbwfdc sb[fc-#+7 A{KCc-%+ lf RVW-c-_7%+8 

gbhdtkfl wlt,bs itafclf /bgfyjrfkbevbc sb[fvwbht [cyfht-
,bc ptvjmvtlt,f cfiefkjl fhfvluhflb lf 'kbthfhfvluhflb sb[bc 
ybveit,bc uf]bh]dt,bc [fhbc[pt ~w[hbkb!`8 tmcgthbvtynt,b xfnfhlf 
f8v8 dfcbkbtdbc vtsjlbrbc vb[tldbs r8 a8 ;fufxbcf lf f8b8 bfhjdbc 
[tkcfo.jt,bc ufvj.tyt,bs8 uf]bh]dt,bc [fhbc[b ufybcfpqdhf itvltub 
ajhvekbs5 

%100
0

01 



V

VV
P 7 

cflfw 0V -sb[bc ybveibc cfo.bcb vjwekj,f7 v#9 1V -uf]bh]dt,ekb 
sb[bc ybveibc ~cf,jkjj` vjwekj,f7 v#8  

w[hbkb ! 
 

1 
n/n 

[cyfhbc itlutybkj,f7 + 
uf]bh]dt,f7 P7+ 

cfiefkjlfhfvluhflb 
sb[t,bc ybveit,b 

'kbthfhfvluhflb 
sb[t,bc ybveit,b 

! 
 
@ 
 
# 
 
$ 
 
% 
 
^ 
 
* 
 
( 
 
) 
 
!_ 

sb[f~#`7 A{KC ~%` 
 

sb[f~#`7A{KC~%`7RVW~_7%` 
 

1@ + /bgfyb ~_7%` 
 

1@ + /bgfyb ~!` 
 

1@ + /bgfyb ~!7%` 
 

1@ + /bgfyb ~@` 
 

1^ + KOH ~_7_@`7 KCl ~!` 
 

1^ + KOH ~_7_@`7 KCl ~@` 
 

1^ + KOH ~_7_@`7 KCl ~#` 
 

1^ + KOH ~_7_@`7 KCl ~$` 

!_7! 
 
(7$ 
 
$7( 
 
#7@ 
 
!7^ 
 

_7#( 
 

- 

 

- 

 

- 

 

- 

!^7$ 
 

!$7( 
 
)7* 
 
(7_ 
 
^7$ 
 
%7@ 
 
@7# 
 
!7$ 
 

_7$% 
 

_7$! 

 
!-tk w[hbkib vj.dfybkb itltut,blfy xfyc7 hjv cfiefkjl 

vluhflb sb[t,bc ybveit,bc uf]bh]dt,bc [fhbc[bc cblblbc .dtkfpt 
vtnb itvwbht,f vbbqotdf [cyfhbc /bgfybs lfveifdt,bcfc ~[cyfhb it-
bwfdc fuhtsdt A{KC lf RVW mbvbeh htfutynt,c`8 cbs[tib /bgfybc 
rjywtynhfwbbc ufphlf @+-vlt fvwbht,c ybveit,bc uf]bh]dt,bc [f-
hbc[bc cblbltc7 vfhnj RVW-bcf lf A{KC-bs lfveifdt,ek cf-
htw[ cbs[tcsfy itlfht,bs rb - @^7^-]th8 ptvjs vj.dfybkb cfhtw[b 
cbs[bc itlutybkj,f fh b'ktdf lflt,bs itltut,c 'kbth fhfv-
luhflb sb[t,bc uf]bh]dt,bc [fhbc[bc cblblbc itcfvwbht,kfl8 
fcts sb[t,ib eahj tatmnehbf ufvj.tyt,f /bgfyjrfkbevbfyb [cyfht,b-
cf7 hjvkt,bw fvwbht,c uf]bh]dt,bc [fhbc[bc cblbltc /bgfybc [cyf-
hsfy itlfht,bs !!7^-]th7 [jkj RVW-bcf lf A{KC-bs lfveifdt-
,ek [cyfhsfy itlfht,bs - #^7$-]th8 mkjhrfkwbevbfy [cyfht,ib 
KCl -bc tatmnehb itvwdtkj,f fqotdc #+-c7 vbcb rjywtynhfwbbc 
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itvlujvb ufphlf ghfmnbrekfl ewdktkc njdt,c 'kbth fhfvluhflb 
sb[t,bc ybveit,bc uf]bh]dt,fc8 

fvbc itvltu7 ufycfpqdhek bmyf /bgfybcf lf KCl-bc ufdktyf 
sb[t,bc ntybfyj,fpt8 xfnfhlf itvltuyfbhfl5 vpfllt,jlf re,bc ajh-
vbc ybveit,b7 hjvkt,bw itlut,jlf ! yfobkb ,tynjybnehb sb[bcfufy7 
! yfobkb mfhcbc sb[bcf lf o.kbcfufy ~vbf[kjt,bs of[yfubs7 pjvbs 

#cv` bojyt,jlf @$ cffsbc ufyvfdkj,fib ~ 00 25t ` lf fsfdct,lyty /b-
gfybc lf KCl-bc c[dflfc[df rjywtynhfwbbc itvwdtkj,bc sb[fvwbht 
[cyfhib ~cbs[bc itlutybkj,bc itcf,fvbcfl kf,jhfnjhbekb ufvj-
rdktdt,bs lflutybkbf7 hjv o.kbc ufdktyf ybveipt sfdc bxtyc 'b-
hbsflfl wlbc gbhdtkb cffsbc ufyvfdkj,fib7 fvbnjv itb'kt,f xfbs-
dfkjc7 hjv tmcgthbvtynbc @$ cs-bfyb [fyuh'kbdj,f ofhvjflutyc ht-
futynt,bc [fyuh'kbdb lhjbsb ptufdktybc sdfkcfxbyj vfufkbsc`8 sb-
[bc re,bc ajhvbc ntybfyj,f ufvjbsdkt,f itvltub ajhvekbs5 

%100
1

12 



m

mm
W 7 

cflfw 1m -ufvjrdktdt,bcfsdbc lfvpflt,ekb sb[bc re,bc ybveibc vf-

cf7 ru9 2m -sb[fvwbht [cyfhib vjsfdct,ekb sb[bc re,bc ybveibc vf-
cf7 ru8 

w[hbkb @ 
 

 n/n [cyfhbc itlutybkj,f7 + ybveit,bc ntybfyj,f7 + 

! 
@ 
# 
$ 
% 
^ 
* 
( 
) 
!_ 

sb[f~#`7A{KC~%`7RVW~_7%` 
1! + /bgfyb ~_7%` 
1! + /bgfyb ~!` 
1! + /bgfyb ~!7%` 
1! + /bgfyb ~@` 
1! + /bgfyb ~@7%` 

1% + KOH ~_7_@`7 KCl ~!` 
1% + KOH ~_7_@`7 KCl ~@` 
1% + KOH ~_7_@`7 KCl ~#` 
1^ + KOH ~_7_@`7 KCl ~$` 

@* 
@# 
!)7% 
!^7^ 
!$ 
!#7( 
!_7% 
( 
* 
^7% 

vt-@ w[hbkib vj.dfybkbf /bgfybcf lf KCl ufdktyf re,bc ajh-
vbc ybveit,bc ufntybfyt,fpt8 

vt-@ w[hbkblfy xfyc7 hjv sb[t,bc byub,bht,bcf lf cnf,bkb-
pfwbbc cfertstcj itltut,b vbbqotdf /bgfybcf lf KCl-bc thsj,kbdb 
vjmvtlt,bc lhjc8 fvfcsfy7 ybveit,bc ntybfyj,f vbybvfkehbf7 bcbyb 
byfhxeyt,ty sfdbc ajhvfcf lf cfrvfjl vfqfk cbvnrbwtc8 

lfvwfdb rjkjblt,bc ~A{KC-%+7 RVW-_7%` velvbdb itvwdtkj-
,bcfc vbqt,ekb /bgfybc [cyfhb ybveit,bc ntybfyj,fc lfvwfdb rjkj-
blt,bs lfveifdt,ek [cyfhsfy itlfht,bs !7)-]th fvwbht,c8  

/bgfybc itvwdtkj,bc @+-pt vtnfl ufphlbcfc ybveibc ufntybf-
yt,f ghfmnbrekfl fh vwbhlt,f8 

ybveit,bc ufntybfyt,bc itvlujvb itvwbht,f vbbqotdf rfkbevbc 
jybyt,bc ~KOH-0,02%, KCl-3%` lfvfnt,bcfc8 [cyfhib KCl-bc itvwdtkj-
,bc ufphlf #+-vlt fvwbht,c ybveibc ufntybfyt,fc7 /bgfybc [cyfhsfy 
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nniikkoolloozz  TTeevvzzaaZZee  
3GBOUC4 utythf-
kehb lbhtmnjhb 

 
  

aalleekkoo  WWiiWWiinnaaZZee  

3GBOUC4 vsfdfhb 
by;bythb 

itlfht,bs @-]th7 [jkj lfvwfdb rjkjblt,b - lfveifdt,ek [cyfh-
sfy itlfht,bs #7*-]th8  

[cyfhib KCl-bc pqdhekb vybidytkj,f #+-bf7 vbcb itvwdtkj-
,bc itvlujvb ufphlf bodtdc ybveit,bc ufntybfyt,bc itvwbht,fc 'f-
kbfy ytkf lf /bgfyjrfkbevbc [cyfhbc gfhfvtnht,b efhtclt,f8 

xfnfht,ekvf ufvjrdktdt,fv fxdtyf7 hjv /bgjrfkbevbc sb[fvwb-
ht [cyfht,c fmdc eyfhb vfqfktatnehfl itfvwbhjy sb[t,bc uf]bh-
]dt,bc [fhbc[bc vfxdtyt,tkb lf ufntybfyt,f8 fctsb [cyfht,bc ufvj.t-
yt,f 'kbth fhfvluhfl sb[bc mfyt,ib ,ehqdbcfc vbcb vfqfkb vfby-
ub,bht,tkb eyfhbc ufvj7 cfiefkt,fc b'ktdf sfdblfy fwbkt,ek bmy-
tc vjcfkjlytkb ufhsekt,t,b lf ofhvfnt,bs bmytc zf,ehqbkt,b 
lf.dfybkb cfghjtmnj cbqhvtvlt7 vfqfkb ntmybreh trjyjvbrehb 
vfxdtyt,kt,bs8  

 

 

 

 
efr ^@@8@$5_%~_#!` 

b8 ujuef't7 u8 ,thfbf7 y8 stdpf't7 f8 zbzbyf't7 y8 f,esb't7 d8 stsdf't 
 

LLFF[[HHBBKK--VVBBVVFFHHSSEEKKBB  LLFF  //JJHHBBPPJJYYNNFFKKEEHHBB  
ZZFF,,EEHHQQBBKKTT,,BBCC  ,,EEHHQQDDFF  

  
ooffhhlluuttyybbkkbbff  ccffbbyy;;88  ffrrffllttvvbbbbcc  ffrrffllttvv88  hh88  ssttddppff''bbcc  vvbbtthh  

 
lqtc ghbjhbntnek vbvfhsekt-

,fl bsdkt,f lf[hbk-vbvfhsekb lf 
/jhbpjynfkehb ,ehqdf7 hjvkbc af-
hsj vfcinf,bs lfythudf f[fkb ,eh-
qdbc ntmybrbcf lf ntmyjkjubt,bc 
vbqotdt,sfyff lfrfdibht,ekb8 

vtnfl vybidytkjdfybf ntktvt-
nhbekb cbcntvt,bc (MWD, LWD, PWD) 
cfcfyuhtj [hf[yekb 'hfdt,bc7 vfqfk-
vofhvjt,kehb cfnt[t,bc7 gjkbvthekb 
[cyfht,bc lf cf,ehqb rjkjybc vfqkbd tktmnhjfv-

'hfdsf rjvgktmcehb ufvj.tyt,f8 
/jhbpjynfkehb ,ehqdbc ~/,` 

ths-ths tktvtynfl bsdkt,f [hf[-
yekb cfcfyuhtj 'hfdb ~[c'`8 bub bsd-
kt,f fhf vfhnj cfnt[bc fv'hfdfl7 
fhfvtl vjo.j,bkj,fl7 hjvtkbw zf,e-
hqbkbc kekbc vjwtvekb nhftm-
njhbbc ajhvbht,fc f[jhwbtkt,c [1,2]8 

.jabk cf,zjsf rfdibhib7 /jhb-
pjynfkehb zf,ehqbkt,bc ,ehqdf 
]th rbltd %_-bfy okt,ib lfbo.j8 
hectsib ,ehqdbc tc vtsjlb afhsjl ufdhwtklf 

)_-bfy okt,ib8 bub lfrfdibht,ekb b.j lf,fkb ghjlemnbekb 
cf,fljt,bc lfveifdt,bc byntycbabrfwbfcsfy lf vjbs[jdlf lblb 
rfgbnfklf,fylt,t,bc xflt,fc f[fkb yfdsj,vjvgjdt,tkb cbv'kfdhtt,bc 
itcfmvytkfl8 cfrvfhbcbf fqbybiyjc7 hjv hectsib ,jkj okt,ib uf-

 
 

bbhhffrrkkbb  uujjuueeff''tt  
ccnnee--cc  gghhjjaa8877  ,,eehhqq--
ddbbcc  rrffssttllhhbbcc  uuffvvuutt  

  

 
 

uubbjjhhuubb  ,,tthhffbbff  
33ccffmmyyffddssjj,,bbcc44  uuttyy88  
llbbhhttmmnnjjhhbbcc  ggbbhh--
ddttkkbb  vvjjfflluubbkktt  
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dfcbk stsdf't 
,ehqdbc rfstlh-
bc fcgbhfynb 

 
  

yyeeuuppffhh  ff,,eessbb''tt  
,,eehhqqddbbcc  rrffssttllhh--
bbcc  ffccggbbhhffyynnbb  

b,ehqf (__-pt vtnb lf[hbk-vbvfhsekb lf /jhbpjynfkehb zf,eh-
qbkt,b7 rfh,jyfnek lf nthbutyek 
yfktmt,ib8 

/z ,ehqdfib 'bhbsflfl ufvjb.t-
yt,f itvltub nbgbc [c'7 L3-172^ L5-

172^ JI-172^ LU-172^ LU-155 xf-
luvekb ufvfhnbdt,bc vtmfybpvbs ~uv`8  

cc 3ufpvhtodvf4 /z ,ehqdbc lh-
jc @$^ vv-bc ntmybrehb rjkjybc uf-
cf,ehqfl ufvjb.tyf [c'8 LU-240  ,e-
hqdbc lhjc cfptybnj res[bc I  fyf-

rht,b 22 0/30' .jdtk !_ vtnhpt8 ,ehqdbc ht;bvb rb 
itvltub b.j5 qth'ekb lfojkf 6050G ry7 cfhtw[b cbs[bc [fh]b 

osk42Q 8 hectsib yfdsj,cf lf ufppt ,ehqdbc lhjc lf[hbk-
vbvfhsekb7 /jhbpjynfkehb zf,ehqbkt,bc ,ehqdbcfc .jdtk e,fypt 
ufvjb.tyt,f mdtlbc cfsfyflj itsfyo.j,f cf,ehqb rjkjybcf lf uf-

lfv[htkbc rjvgktmcsfy [3]. 
yf[8 !8 uflfv[htkbc itsfyo.j,bc c[dflfc[df uflf[hbc vtmfybpvt,b f8 thsb 

vj[hbkb uflfv.dfybs9 ,8 jhb vj[hbkb uflfv.dfybs9 #8 vj[hbkb uflfv.dfybs lf 
cf[chjdfyb vjo.j,bkj,bs9 u8 vj[hbkb uflfv.dfybs lf lfvfnt,bsb cf.hltyb 
vjo.j,bkj,t,bs9 !8 cfnt[b9 @8 rfkb,hfnjhb9 #8 igbyltkehb [c'-ctmwbf9 $8 vj[-
hbkb uflfv.dfyb9 %8 ctmwbf veif jhufyj9 ^8 ntktvtnhbekb cbcntvf9 *8 cf[chj-
dfybc rjhgecb9 (8 lfvfnt,bsb cf.hltyb tktvtynb8 

xdtekt,hbd7 /z lblb uflf[hbc hflbecbc htfkbpt,f [jh-
wbtklt,f ,exmehb ,ehqdbc lhjc hjujhw [vtktspt7 fctdt pqdfpt8 
evtntc itvs[dtdfib dthnbrfkblfy uflf[hbc lhjc7 hjwf 7,0I -@0/10 
v /jhbpjynfkehb e,ybc cbuh't ^__ v-c fqotdc lf ufvjb.tyt,f ct-
hbekb [c' L5-172^ L3-172 lf L2-195 ~b[8yf[8!`8  

fctdt /z cfiefkj hflbecbs uflf[hf ufvjb.tyt,f ,exmeh ,eh-
qdfib ~[vtktscf lf pqdfpt ,ehqdbc lhjc` lf cftmcgkefnfwbj zf-
,ehqbkt,bc ghjlemnbekj,bc fqlutybc vbpybs7 uflf[hbc byntycbe-
hj,bs @-!_0/10 vtnhpt8 cfthsjl7 /z ,ehqdf cfiefkj hflbecbs ea-
hj trjyjvbehbf7 hflufy uflf[hbc kekbc cbuh't fv itvs[dtdfib 
ufwbkt,bs yfrkt,bf lf vbc lhjc eahj lblb cbpecnbs [jhwbtk-
lt,f vbpfyvbvfhsekb ,ehqdf nhftmnjhbbs ghjlemnbek /jhbpjynt-
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,ib7 hfw vtnfl vybidytkjdfybf lf,fkb cbv'kfdhbc yfdsj,cfltyt,bfyb 
atyt,bcfsdbc8  

/z-bc cfiefkj lf vjrkt hflbecbs ,ehqdbcfsdbc htrjvtylt-
,ekbf uflfv[htkt,bc ufvj.tyt,f vfmcbvfkehb  lbfvtnhbc  c[dfj,bs  
[c'-bc lf cfnt[bc vbvfhs8  

fctsb zf,ehqbkt,bc ufcf,ehqfl ufvjb.tyt,f JI-172^ Lu-

155 lf LU-172 'hfdt,b7 [jkj JI-172 lf Lu-155 ufvjb.tyt,f uf-
lfv[htkb uflfv.dfyt,bs ctmwbt,c ijhbc lf 'hfdbc sfdpt itthst,bs7 
hjvkt,bw itlbc cf,ehqb vbkt,bc mdtlbc itsfyo.j,fib8 vfsb vtidt-
j,bs itcf'kt,tkbf ufy[jhwbtkltc fyfrht,b %_-^_ v hflbecbc bynt-
hdfkib8  

/z ufqeydbc vwbht hflbecbs ufvjb.tyt,f cf,fljc ufcf,ehqfl7 
hjvtkbw bv.jat,f tmcgkefnfwbbc udbfy cnflbfib lf fctdt lfvfnt-
,bsb kekbc cftmcgkefnfwbj rjkjyfib ~t8o8 afy]hbc ufcf.dfyfl`8  

fctsb zf,ehqbkt,bc ghjabkt,b b'ktdf vj[dtlhbc vfqfk cb-
pecntc yfdsj,bfy atyib8 /z vwbht hflbecbc vj[hbs cfiefkt,fc b'-
ktdf vfsib ufydfkfujs cbqhvekb nev,jc dthnbrfkehb yfobkb8  

hjv ufydf[jhwbtkjs kekbc !_-#_ vtnhbc hflbecbs vj[hf7 

cfzbhjf lf[hbc res[t b.jc 05,21,1 I  .jdtk vtnhpt8 fctsb vfxdt-
yt,kt,b vbbqotdf cgtwbfkehb [c'-bc ufvj.tyt,bs fy lfvfnt,bsb cf.-
hltybc lf uflfv[htkbc itsfyo.j,bs ~b[8yf[8! u`8 fv itsfyo.j,fib 
lf[hbc res[bc itcfvwbht,kfl bct7 hjv fh lfbhqdtc zf,ehqbkbc 
cojh[fpjdyt,f lf lbfvtnhekb pjvt,b7 ufvjb.tyt,f vskbfypjvbfyb 
uflfv[htkt,b7 hjvkbc lbfvtnhekb pjvt,b 'hfdbc rjhgecbc elblt-
cb lbfvtnhbc njkbf8  

/jhbpjynfkehb bynthdfkbc ufdkbc lhjc ufvjb.tyt,f itvj-
rkt,ekb [c'-b ufqeydbc vtmfybpvbc ufhtit7 rjhgecpt wtynhfnjhbs8   

'hfdt,bc lbfvtnhekvf lf qth'ekvf uf,fhbnt,vf eylf ephey- 
dtk.jc zf,ehqbkt,bc ghjabkb cf,ehqb vbkt,bc fyfrht,  rjvgktm-
cib lf xftothjc zf,ehqbkbc ghjabkib8  

vfufkbsfl7 dbtnyfvib uf,ehqekb /jhbpjynfkehb zf,ehqbkb 
3<tksq nbuh4-itkapt ufy[jhwbtklf cf,ehqb vbkt,bc fyfrht,b it-
sfyo.j,bkb rjvgktmcbs ry,r^ hjvtkbw itlut,jlf5 @!%7) vv pjvbc 
cfnt[bc7 rfkb,hfnjhbc RKC-@!%7 [c'-LU-!@* ~gbhlgbhb uflfv.dfybs`7 
uflfvidt,b cfhmdkbc7 cf,ehqb vbkt,bcufy C<N-!@*8 hflufyfw /jhb-
pjynfkehb zf,ehqbkbc ,ehqdf [jhwbtklt,jlf lblb hflbecbs7 
cf[chjdfyf [c'-bc sfdpt fh lfe.tyt,bfs8 qth'ekb lfojkf !_ry7 
cfiefkj lf[hbc res[t 5,8I 02.jdtk !__ vtnhpt8  

3cfhfnjdytdnbc4 [hbyjdcrbc e,fypt 1%) zf,ehqbkbc ,ehqdb-
cfc ufvj.tyt,ekb b.j cf,ehqb vbkt,bc fyfrht,b itvltu itsfyo.j-
,bs5 cfnt[b @!%7) vv7 'hfdb LU-!%% gbhlfgbhb rjhgecbs lf wtynhf-
njhsfy thsfl7 cf,ehqb vbkt,b K<N-!@*~@%_ v` lf C<U-!@*8 
,ehqdf fqybiyekb itsfyo.j,bs ufy[jhwbtklf ^^_-(__v-vlt8 fv 
lhjc ptybnehb res[t @@_-lfy !_)_-vlt ufbpfhlf lf vbqotek bmyf 
ufqeydbc vskbfyb byntycbdj,f !!7%_2!__ vtnhpt8  

vtnfl cf.ehflqt,j lf vybidytkjdfybf bc7 hjv cfmfhsdtkjib 
ybyjovbylbc zf,ehqbk 1)( @^__v-lfy ufy[jhwbtklf dthnbrfkehfl 
)_+-bs uflf[hf lf #*! v /jhbpjynfkehb zf,ehqbkbc uf,ehqdf7 
cflfw mfhsdtkvf v,ehqfdt,vf ufvjb.tytc itvltub cf,ehqb rjkjybc 
fyfrht,b mdtlbc itsfyo.j,f5 !%@ vv cfvcfqfhfdbfyb cfnt[b9 [c' FRJ 
$#2$_ lf [c'-bc res[bs #_9 hjvkbc cbuh'tf ^7@(v9 )7(#v cbuh'bc fhf-
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vfuybnehb vbkb9 gekcfnjhb _7*@v9 #7_%v cbuh'bc fhfvfuybnehb vbkb9 
()vv cf,ehqb vbkt,b cbuh'bs @((v9 lfv'bvt,ekb cf,ehqb vbkt,b 
E<N-145v-120vv9 120vv bfcb )7_)v9 !@_vv E<N @*7!v ()vv cf,ehqb 
vbkt,b8  
 fqcfybiyfdbf7 hjv zf,ehqbkbc ufvhelt,ekb e,yt,bc ghjab-
kbc ,ehqdbc lhjc7 [c'-ib vj[hbkb uflfv.dfybs ,ehqdf bsdkt,f 
vtnfl cfgfce[bcvut,kj qjybc'bt,fl7 cflfw uflfv[htkbc uflf[hbc 
gbhdtkb res[t vjwtvekb fpbvenbs lf vbcb ityfhxeyt,f lfqhvfdt-
,bc ghjwtcib7 res[bc itcf'kj vjcfkjlytkb itwdkbs7 cf,ehqb vb-
kt,bc itvj,heyt,bc itvltub res[bs ofhvjt,c5 

PP IG

Ml
 7 

cflfw l cf,ehqb vbkt,bc cbuh'tf9 PG -'dhbc vjlekb9 PI -vbkt,bc 

bythwbbc gjkfhekb vjvtynb7  321 44  udI p 8 

L2-!)% [c' ,ehqdbcfc vtmfybrehb cbv'kfdhbc ht;bvb M=5…7ry7 
l =2000 vtnhb cbqhvbc lhjc7 ajkflbc cf,ehqb vbkt,bs 

~ 8108,0 pG vgf` vbkbc lbfvtnhb 9127 9 [c'-c cffyufhbij lfqeydbc 

res[t 858613  _ itflutyc8 
afhsj ufvj.tyt,f gjdf ntktvtnhbekvf cbcntvfv ~/blhfdkbre-

hb fy rf,tkehb rfdibhbs` cf,ehqb rjkjybc hjnjhbs vj,heyt,fv8 
fv vtsjlbc efh.jabs v[fhtl eylf xfbsdfkjc bc7 hjv cfzbhj fhbc 
uflfv[htkbc vlt,fhtj,bc rjhtmwbf emvb cdkbc ht;bvblfy veif 
ht;bvpt uflfcdkbc lhjc7 fctdt v,heyfdb vjvtynbc itwdkbc lhjc7 
hfw lfyflufhbc res[bc ufvelvt,bs rjynhjkc vjbs[jdc8  

tgbpjlehb rjynhjkbc vtsjlb uflfv[htkbc vlujvfhtj,bc vb-
vfhs zf,ehqbkib7 hjvtkbw ofvjf.tyf cfvtwybthj rdktdbsvf ufthsb-
fyt,f 3NJ<EC4-vf [1,2,3], bsdfkbcobyt,c itvltub itsfyo.j,bc ufvj-
.tyt,fc ~b[8 yf[8 @`7 hjvtkibw uflfv[htkbc vjmvtlt,bc cb,hn.bc it-
yfhxeyt,f fh fhbc lfvjrblt,ekb [c'-bc htfmnbekb vjvtynbc wdfk-
t,flj,fpt8 tc vbbqotdf ltwtynhfnjhbc ufvj.tyt,bs7 vwehfdb rfhrf-
cbs lf vrdhbdfl vj[hbkb cf.hltyb vfcbs7 hjvtkbw lf.tyt,ekbf 
igbyltkehb ctmwbbc rjhgecpt8 ltwtynhfnjhbc itsfyo.j,bc ufvj.ty-
t,f fvwbht,c [fh]t,c ,ehqdbc ghjwtcbc cfbyajhvfwbj cfiefkt-
,t,pt8 

yyff[[88  @@88  33NNJJ<<EECC44--bbcc  uuffllffvv[[hhttkkbbcc  iittssffyyoo..jj,,ff55  !!--ccffnntt[[bb99  @@--llttwwttyynnhhffnnjjhhbb99  ##--  ccffccff--
yyuuhhttjj  ''hhffddbb 

cfpqdfhufhtsbc ghfmnbrfib /z-bc ,ehqdf [jhwbtklt,f 'bhb-
sflfl ,ehqdbc vvfhsfdb ntmyjkjubbs (Steerable drilling)7 hjvtkbw 
gbhdtkfl lffveifdf rjvgfybf Eastman christensen [5]. 

fvudfhb ntmyjkjubbc htfkbpfwbf itcf'kt,tkb uf[lf bvbc it-
vltu7 hfw itbmvyf vfqfktatmnbfyb cfcfyuhtdb bycnhevtynt,bc [c'-bc7 

1 2 3 
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yf[8 #8 zf,ehqbkbc ghjabkb vbq-
otekb uflfv[htkbc ufthsvskb-
fyt,bs abhvf 3Baker Hughes4  !!88  
LLNNBB  ((II==4400//3300vv))99  @@88  FFRRJJ  ((113300//3300vv));;  33&&  

FFRRJJ22FFDDSS((II==224400//3300vv))99  $$88  SSPPGG  44,,8800//11  vv88    
 

vfqfk[fhbc[jdfyb cf,ehqb vbkt,bcf lf cfbvtlj ntktvtnhbekb 
cbcntvt,b7 hjvkt,cfw ite'kbf fofhvjjc ufpjvdt,b ,ehqdbc ghjwt-
cib ~MWD` htfkehb lhjbc vfcinf,bs8 /z ,ehqdbc lhjc7 egbhfnt-
cj,fc f'ktdty ntktvtnhbekb cbcntvt,bc ~nc` ufvj.tyt,fc /blhfdkb-
rehb rfdibhbc upbs8  

,ehqdbc vfhsdbc ntmyjkjubf bsdfkbcobyt,c vskbfyfl zf,e-
hqbkbc fy vbcb ufhrdtekb e,ybc ufdkfc7 cf,ehqb bfhfqbc fy fyf-
rht,bc rjvgktmnbc RY<R itewdktkfl7 hfw b'ktdf lhjbc trjyjvbfc 
lf zf,ehqbkbc ,ehqdbc vbybvfkeh uflf[ht,c cfghjtmnj vjyfwt-   
vt,blfy8  

ufvhelt,ekb e,yt,bc ufdkf [jhwbtklt,f ,ehqdbc jhbtynb-
ht,ek ht;bvib7 'hfdbcf lf uflfv-
[htkbc cfghjtmnj fpbvenbc lf.t-
yt,bs8 ohabdb e,ybc ufdkf rb [j-
hwbtklt,f hjnjhekb [th[bs7 hbu 
itvs[dtdt,ib rb cgtwbfkehb ufl-
fv[htkb cbcntvbs7 hjvkt,bw htu-
ekbhlt,f7 bvfhst,f cfyuhtdpt ufv-
helt,bc vtmfybpvbs ~uv`8 vfuhfv fv 
vtmfybpvt,vf afhsj ufvj.tyt,f dth 
gjdf7 hjujhw hsekvf lf 'dbhfl 
qbht,ekvf vtmfybpvt,vf8  

fv;fvfl vvfhsfd cbcntvt,c 
eidt,ty vstkb hbub abhvt,b lf 
rjvgfybt,b8 rjvgfybf 3Baker Hughes4 
[6] cfcfyuhtj 'hfdbc 3Navi-Drill4 -bc 
,fpfpt7 hjvtkbw epheydtk.jac 
fpbvenbc res[bc byntycbeh frht-
,fc I -lfo.t,ekb !_-lfy #_ v $7(_-
vlt .jdtk ! vtnhpt ~b[8yf[8#`7 hfw 
epheydtk.jac afhsj vfcinf,bc 
fvjwfyt,bc uflfo.dtnfc /jhbpjynf-

kehb ,ehqdbcfc8 .jdtkbdt tc rb vbbqotdf [c'-sfy c[dflfc[df 
dfhbfynbc uflf[hbkb rjhgecbc lf wtynhfnjhbc ufvj.tyt,bs8  

3DNU4 cbcntvf ufvjhbw[fdc ufvhelt,ek uflfv.dfyc jhv[hbdb 
uflf[hbs7 hjvtkbw ufykfut,ekbf igbyltkcf lf 'fkeh ctmwbfc 
ijhbc ~b[8yf[8 $7 f`8  

'hfdbc itsfyo.j,bc jhvfub vj[hbkb rjhgecb vybidytkjdyfl 
fvwbht,c RY<R-bc tmcwtynhbcbntnc7 hfw cfiefkt,fc f'ktdc f,he-
yjc cf,ehqb rjkjybc cfyuhtdb [fyuh'kbdb lhjbc ufyvfdkj,fib8  

3FRJ4 cbcntvf itbwfdc htuekbht,fl cf,ehq vhelpt uflfv.-
dfyc ~b[8 yf[8 $7 ,`8  

FRJ2FDS cbcntvbc itvflutykj,fibf lfvfnt,bsb vfhtuekbht,t-
kb uflfv.dfyb 'hfdpt ~yf[8 $7 u`8 [c' cf[bs ufvj.tyt,ekbf 'hfdt,b 
vhfdfk,b]bfyb veif jhufyjt,bs ~3Mach -14`8  

SP cbcntvf ufyresdybkbf /z ufcf.dfyfl vwbht hflbecbs ~b[8yf[8 
$7 l`8 vbc itvflutykj,fib itlbc itvjrkt,ekb vjlbabwbht,ekb 
'hfdb 3Mach-147 vfhtuekbht,tkb uflfv[htkb uflfv.dfybs lf rjhge-
cekb ufhybht,bs7 hjvkt,bw fthst,c 'hfdt,bc ctmwbfc8  
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fqybiyekb cbcntvt,bs ,ehqdbc vfhsdf afhsjl ufdhwtklf8 
rjvgfybf 3Baker Hughes4-bc vjyfwtvt,bs [7], v[jkjl !)(^-!))# okt,bc 
xfsdkbs uf.dfybk bmyf !$___ lf[hbk-vbvfhsekb lf /jhbpjynfkehb 
zf,ehqbkt,b lf fqcfybiyfdbf bc7 hjv 3Navi-Drill4 'hfdt,bc veifj,bc 
]fvehb lhj !%_ ___ cffsc itflutyc8  

ofv.dfyvf rjvgfybt,vf ,ehqdbc vfhsdbc itvflutykj,fib itb.df-
ytc jhctmwbfyb [hf[yekb cfcfyuhtj 'hfdt,b7 hjvkt,bw htrjvtylt,e-
kbf7 hjujhw v'kfdhb tythubbc cfnt[sfy vbv.dfyb cfIefkt,f8 fvbc 
itltufl7 itcf'kt,tkb uf[lf ufvjt.tyt,byfs vfqfkvofhvjt,kehj,bc 
vjvtynjntdflehb cfnt[b7 hjvkbc nbgbf 3HLC4 [8,9]. 

 
yyff[[88  $$88  uuffllffvv[[hhttkkbbcc  iittssffyyoo..jj,,ff  ,,eehhqqddbbcc  vvffhhssddbbccffssddbbcc  ''hhffddbbss  33NNaavvii--DDrriillll4477  
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jhctmwbfyb [c'-bc ,ehqdbc vfxdtyt,kt,b cnfylfhnek 'hfdt,-
sfy itlfht,bs vybidytkjdyfl ufev]j,tclf5 3,heydbc4 ht;bvib vbq-
otekbf vtmfybrehb cbxmfhbc ufphlf ((+-bs7 [jkj 3chbfkbc4 ht-
;bvib-!$^+ jltyj,bs8 

/jhbpjynfkehb zf,ehqbkt,bc ,ehqdbc vfhsdbcfsdbc bltyneh 
cbcntvt,c b.tyt,c rjvgfybt,b 3Schlumberyer4 lf 3Halliburton48 

/z ,ehqdbc v[hbd7 fhct,j,c lblb htrjhlekb vfxdtyt,kt,b7 
hjvkt,bw .jdtklqbehfl afhsjdlt,f8 

ufdkbc v[hbd7 @*!# v ufyf[jhwbtkf 3Anadrill4 'hfdfv ths htb-
cib ~byukbcb7 !))$ o8` [10,11]8 

vtmfybrehb cbxmfhbc v[hbd7 vfmcbvevc ~!__ v2cs` vbfqobf yjhdt-
ubbc rjvgfybbc 'hfdvf 3Duna-Drill4 xhlbkjtsbc pqdbc ctmnjhib7 
gkfnajhvf B-42-pt [11]8 

dthnbrfkblfy lf[hbk-vbvfhsekb ,ehqdbc htrjhlekb cbqh-
vtt,b ufyfdbsfhtc 3Duna-Drill4 'hfdbs yjhdtubbc ctmnjhib xhlbkjts-
bc pqdfib !_7%(% v cbuh'bs [11] lf fctdt 3Anadrill4 'hfdbs fhutynb-
yfib zf,ehqbkb CN-! !)))o8 vbqotek bmyf htrjhlekb cbuh'bc ,e-
hqdf  !! !($ v [11]8 

fvfdt lhjc ufvjdkbylf bc7 hjv [c'-bc cfbvtljj,f fv tmcnht-
vfkeh ,ehqdbc gbhj,t,ib vybidytkjdyfl twtvf8 

f , u l 



186  CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

fvthbrtkt,bc vjyfwtvt,b [10] $@+ [c'7 hjvkbc lbfvtnhbf !@) 
vv7 eahj vwbht efh.jabsb itltut,bs vsfdhlt,f8 'hfdt,bcfsdbc7 hj-
vtksf lbfvtnhbf !@*-@$_ vv7 tc vfxdtyt,tkb eahj vwbhtf7 @(+8 

hectsbc cnfnbcnbrehb vjyfwtvt,bc vb[tldbs7 /z [c'-t,bs 
,ehqdbc lhjc vybidytkjdyfl lf,fkb vfxdtyt,kt,bf lf 'fkpt lf,f-
kb htcehcb igbyltkbc 'hfdc uffxybf8 lf,fkb vfxdtyt,kt,b /z ,eh-
qdbc lhjc ufvjodtekbf cfcfyuhtj 'hfdbc vf[fcbfst,kbc lf,fknt-
dflj,bs cfnt[sfy hflbfkehb vjmvtlt,bc ufvj qth'ek 'fkfcsfy 
thsfl7 hfw vjvfdfkb rdktdbc cfufybf8  

hectsbc afhukt,ib ufvj.tyt,ekvf LU-155 'hfdt,vf vfqfkb 
vfxdtyt,kt,b fxdtytc |666 lf 6\ rfntujhbbc mfyt,ib ,ehqdbc itlt-
ut,bc vb[tldbs [3]. 

'fkpt cfbynthtcjf [c'-bs vlbyfhtt,bc mdti udbhf,bc uf.dfyf8 
fv v[hbd7 lblb ghfmnbrekb ufvjwlbkt,f vbbqj rfyflehvf abhvfv 
3Zeeland Horizontal48  

hectsib7 vlbyfht j,bc mdti LU-155 [hf[yekb cfcfyuhtj 
'hfdbc vtidtj,bs ufb.dfytc udbhf,b7 hjvtkbw itfchekf hectsbc 
,ehqdbc cfvcf[ehvf 3hjcntktrjvvf4 ~b[8yf[8 %`8  

yyff[[88  %%88  //jjhhbbppjjyynnffkkeehhbb  zzff,,eehhqqbbkkbb--uuddbbhhff,,bb  vvllbbyyffhhtt  jj,,bbcc  mmddttii88  
uuff,,eehhqqeekkbbff  LLUU--115555  ''hhffddbbcc  vvttiiddttjj,,bbss 

,ehqdf xfnfhlf itsfyo.j,bs7 hjvtkbw itlut,jlf !)_ vv lb-
fvtnhbc cfqfhfdbfyb cfnt[bc7 'hfdbc LU-1557 fhfvfuybnehb cf,ehqb 
vbkbcfufy7 hjvkbc cbuh't b.j )7% v7 cfthsj zf,ehqbkbc cbuh't 
()_ vtnhb8 vfs ijhbc @*% vtnhc itflutylf !@_-bfyb lf[hbkb vjyf-
rdtsb7 itvltu rb /jhbpjynfkehb lf bctd !__-bfyb fvjvfdfkb e,fyb8 
LU-155 'hfdb7 'bhbsflfl ufvj.tyt,ekb b.j erfyfcrytkb %__ vtnhbc 
,ehqdbcfsdbc ~vfs ijhbc @@_ vtnhb b.j abmkt,b lf @(_ vtnhb 
mdbifmdt,b`8 cbs[bc [fh]b ^-* v2os7 oytdf #7%-%7_ vgf8 cfiefkj vtmf-
ybrehb cbxmfht itflutylf (v2cs-c78 cfthsj ,ehqdbc [fyuh'kbdj,f 
^_ cffsc8 'hfdbc veifj,fpt fhfdbsfhb itybidyt,b fh fhct,j,c8  
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dfcbk stsdf't 
,ehqdbc rfstlh-
bc fcgbhfynb 

 
  

aalleekkoo  WWiiWWiinnaaZZee  

3GBOUC4 vsfdfhb 
by;bythb 

xfnfhlf lff[kjt,bs #%_ ___ htbcb hjujhw fkvfceh7 
fctdt cfqfhfdbfyb cfnt[t,bc vtidtj,bs !__-lfy %%__ 

vtnh cbqhvtt,pt8 fqcfybiyfdbf7 hjv 
[c'-bs rjkbc yf[tdfhrey'ekpt uf,eh-
qtc ptqhvf zf,ehqbkb CU-3 $##@-
)_$_ vtnh bynthdfkib7 fctdt itchek-
lf !__-pt vtnb htbcb fqvjcfdktsbc7 
cfv[hts-fqvjcfdktsbc lf fpbbc mdt.-
yt,ib8  

ufycfresht,bs7 hectsbc ehfk-
djkubc fepib erfyfcrytkb @_ okbc vfy'bkpt 
xfnfhlf lblb vjwekj,bc cfveifjt,b [c'-bc ufvj.t-
yt,bs *__-!(__ vtnhbc bynthdfkib [1]8 

DYBBJ"YU-bc !))* okbc vjyfwtvt,bs7 [c'-bc ,ehqdfib 
ufvj.tyt,fv lff[kjt,bs #!+-c vbfqobf8 fv lhjc 
ufvjb.tytc UYE lf UFE nbgbc cfnt[t,b8 qhvf ,eh-
qdfib lfcfdkts wbv,bhib @%__-#___ vtnhfvlt ufd-
kbc vtmfybrehb cbxmfhbc vjyfwtvt,vf [c'-bs ,ehqdb-
cfc7 ufwbkt,bs uflffzfh,f neh,j,ehqdbc vjyfwtvt,c8  
 vhfdfkb okbc cfhtofj tmcgkefnfwbbc vjyfwt-
vt,vf fxdtyf7 hjv ntmybreh-trjyjvbrehb vfxdtyt,kt,b 
ufycfresht,bs7 rjvthwbekb ,ehqdbc cbxmfhtt,b [c'-
bs ,ehqdbc lhjc eahj vfqfkbf7 dblht c[df [th-
[t,bcfc8 tc jgnbvfkehb vf[fcbfst,kt,bf5 lf,fk ,he-
ysf hbw[db7 vfqfkb ,heydbc vjvtynbc gbhj,t,ib9 
c[dflfc[df nbgbc cfnt[t,bc tatmnehb lfveifdt,f9 

lf,fkb oytdfsf dfhlybkb7 /blhjvjybnjhekb cfnt[t,bc ufvj.tyt,bs 
,ehqdbc ht;bvbc rjynhjkbc cfiefkt,fc b'ktdf lufhpt oytdbc 
cblblbc vb[tldbs9 yt,bcvbthb cfhtw[b cbs[bc ufvj.tyt,f7 lfo.t,ekb 
! k2cv#-lfy @ u2cv#9 cb,kfynt )_ cgd-vlt lf hfw vsfdfhbf7 [c'-bc 
vtidtj,bs itcf'kt,tkbf /jhbpjynfkehb ,ehqdbc yt,bcvbthb 
ghjabkbc lf vbvfhsekt,bc ufy[jhwbtkt,f8  
 ,ehqdfib [c'-,bc ufvj.tyt,bc gthcgtmnbdt,b ufvjvlbyfhtj,c5 
 -qhvf zf,ehqbkt,ib cfnt[pt ufdkbc cblblbc phlbs7 hfw 
epheydtk.jac trjyjvbreh tatmnehj,fc8  
 -lf[hbkfl vbvfhsekb lf /jhbpjynfkehb ,ehqdf9 
 -/thvtnekb ptsitdct,ekb cf.hltyt,bc lf /blhjvjybnjhekb 
cfnt[t,bc ufvj.tyt,f9 
 -fbhbht,ekb cfhtw[b cbs[tt,bc afhsj ufvj.tyt,f9  
 -,ehqdf rthybc fqt,bs lf c[d8 
 vcjakbjib bsdkt,f7 hjv hjnjhekb ,ehqdf ljvbybht,ekb 
cf[tj,ff8 gbhdtkb [c'7 hjvkbc ybveibf 3Legf-Drill47 egbhfntcfl 
ufvjb.tyt,f lf[hbkfl-vbvfhsekb lf /jhbpjynfkehb ,ehqdbcfc8 vb-
e[tlfdfl fvbcf7 vhfdfkekbfyb  /jhbpjynfkeh lf lf[hbk-vbvfhse-
kb ,ehqdbc ntmyjkjubfib vybidytkjdfyb [dtlhbsb obkb vjlbc cf-
cfyuhtj /blhfdkbreh 'hfdt,pt [2]8 fvfc vjovj,c [c'-bc ufvj.tyt,bc 
afhsj vfcinf,t,bc itcf[t, cfpqdfhufhtsbc rjvgfybt,bc vhfdfkv[hb-
db ge,kbrfwbt,b fii-ib7 rfyflfib7 cfahfyutsib7 uthvfybfib7 xbytsib7 
fdcnhbfcf lf c[d8 fqcfybiyfdbf7 hjv fii-ib ,ehqdbc cfthsj vjwe-
kj,fib [c'-pt lff[kjt,bs !%+ vjlbc8  
 [c'-bc ,ehqdbc ntmyjkjubf ufyc[dfdlt,f neh,byekb ,ehqdbc  
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ntmyjkjubbcfufy [3, 4, 5]8  
 ,ehqdbc gbhj,t,blfy ufvjvlbyfht7 mfycfyuhtdb cfnt[t,bc ith-
xtdbc lhjc egbhfntcj,f t'ktdf cfqfhfdbfy cfnt[t,c7 hjvkbc nbgt-
,bf UFE lf UYG7 gjkbrhbcnfkehb abhabnt,bs HLC7 fctdt bvgjh-
nek 3vjnjhek4 cfnt[t,c8 cfnt[bc fqzehdbkj,bc cf[t itbhxtdf uf-
cf,ehqb mfyt,bc cbcfkbcf lf cbvfuhbc vb[tldbs8 
 cfnt[t,bc hfwbjyfkehb lfveifdt,bc ht;bvbc ithxtdbcfc cfzb-
hjf vfspt vfqfkb vjs[jdyt,bc ufsdfkbcobyt,f vf[fcbfst,kt,bc vb-
vfhs8 g-V ,heydbc cb[ibhbc dfhlyf emvb cdkblfy7 vfmcbvfkehb 
cbv'kfdhbc ht;bvfvlt7 fhfevtntc !%-@_+-bs8 tc cfiefkt,fc b'ktdf 
,ehqdbc ghjwtcib itbhxtc cfnt[pt qth'ekb lfojkf7 hjvtkbw 
epheydtk.jac vfmcbvfkeh vtmfybreh cbxmfhtc8 
 [c'-t,bc tmcgkefnfwbbcfc vtmfybrehb ,ehqdbc lhj vybidytkj-
dyfl bphlt,f8 xdtekt,hbd7 cfnt[t,bc fvjqt,bc vjvtynb [c'-bs veif-
j,bc lhjc ufybcfpqdht,f vtmfybrehb cbxmfhbc vybidytkjdfyb itvwb-
ht,bs #-$-]th8 vfiby7 hjltcfw neh,byekb ,ehqdbc lhjc bub vtmf-
ybrehb cbxmfhbc itvwbht,bc @-@7%-bc njkbf8 cf,ehqb bfhfqbc fvj-
qt,f [jhwbtklt,f fuhtsdt vfibyfw7 hjltcfw flubkb fmdc oytdbc 
gekcfwbfc7 hfw ufvjodtekbf cfqfhfdbc cf.hltybc wdtsbs8     
 veif jhufyjt,bc fhfcojhb rjycnhemwbf bodtdc ufhrdtek 
ntmyjkjubeh cb'ytktt,c [c'-bc tmcgkefnfwbbc gbhj,t,ib8 cf,ehqb 
[cyfhbc cbajybc sfdblfy fwbkt,bc vbpybs7 fvjqt,bc lhjc lf cf-
,ehq rjkjyfib [cyfhbc xfc[vbc epheydtkcf.jafl7 ufsdfkbcobyt,e-
kbf [c'-bc ufthsvskbfyt,bc itsfyo.j,fib uflfvidt,b cfhmdkbc xfh-
sdf8 .jdtk xfidt,f-fvjqt,bc jgthfwbbc lhjc cfzbhjf itvjovltc 
uflfvidt,b cfhmdkbc vlujvfhtj,f8 
 vfiby7 hjltcfw cfhtw[ futynfl ufvj.tyt,ekbf o.fkb7 cf,ehqb 
bfhfqbc cfyskbc lfvfnt,bc oby7 [c'-bc fvjqt,bcf lf cfnt[bc itwd-
kbc oby cfzbhjf zf,ehqbkbc byntycbehb fvjhtw[df cfcfyuhtj pj-
yfib7 itvltu bfhfqb cfyuhtdblfy !_-!@ vtnhbs fvjbobjc lf v[jkjl 
fvbc itvltu eylf ufvjbhsjc cf,ehqb nev,j8 
 lfikfvdbc cfobyffqvltuj qjybc'bt,fyb ghfmnbrekfl itvltubf5 
cf,ehqb rjkjybc fyfrht,bc rjvgktmcbc itsfyo.j,f eylf b.jc - 
cfnt[b7 'hfdb7 ikfvlfvzthb vbkb cf,ehq vbkib7 erecfhmdtkb7 uf-
lfvqdhtkb cfhmdtkb [c'-blfy ^-( vtnhbs eylf b.jc lfijht,ekb8 
 [c'-bc veifj,bc eyfhbfyj,fpt vybidytkjdfyb ufdktyf fmdc hj-
njhcnfnjhbc o.dbkib lfzbvekj,fc8 
 veif jhufyjt,bc wdtsflj,bc ufvj7 ufycfresht,bs vfiby7 hj-
ltcfw [c' cfhtw[ [cyfhib bv.jat,f7 vbcb lfzbvekj,f cecnlt,f 
wfkrtekb yfobkt,bc wdtsbc itltufl7 hfw vbc ufthsvskbfyt,bc it-
cecnt,fc bodtdc8 fvbnjv htrjvtylt,ekbf cf,ehqb bfhfqbc xfidt,bc 
oby itvjovltc [c'-bc ufthsvskbfyt,f oytdbc ufhrdtek dfhlyfpt7 
hbcsdbcfw cfzbhjf zf,ehqbkpt b.jc pecnb [fh]cfpjvb8 
 veif jhufyjt,bc wdtsflj,bc rjvgtycbht,bc vbpybs7 lfcfidt,bf 
[fh]bc ufphlf @_+-vlt7 vjwtvekb [fh]bc cblblblfy7 hfw [c'-c 
cfgfcgjhnj vjyfwtvt,ib ufsdfkbcobyt,ekbf8 
 [c'-bs cf,ehqb bfhfqbc veifj,bcfc vfhw[tyf ,heydbc cfobyf-
fqvltujl7 hfw itcf'kjf ofhvjbidfc htfmwbekb vjvtynbc vtidtj,bs7 
ofv.dfy vbkc - rdflhfnc fabmcbht,ty cgtwbfkehb cjkt,bs7 hjv fh 
itvj,heyltc hjnjhbc vfublfib8 cf,ehqb bfhfqb cfyuhtdpt cfzbhjf 
vbtojljc vljhtl7 yf[njvt,bc ufhtit8 ,ehqdbc cfertstcj vfxdtyt,-
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kt,c itcf'kjf vbdfqobjs7 se ufvjdb.tyt,s cfyuhtdpt vbojlt,bc 
htuekfnjhc [6]8 
 .jabk cf,zjsf rfdibhcf lf xdtyc cfvfvekj ghfmnbrfib [c'-
bs dthnbrfkehb zf,ehqbkt,bc ,ehqdbcfc7 ,ehqdf ofhvjt,c cf,eh-
qb rjkjybc ,heydbc ufhtit lf v[jkjl bfhfqbc gthbjlekb it-
vj,heyt,bs itvjbafhukt,bfy8 cfpqdfhufhtsbc ghfmnbrfib [c' ,ehq-
dbc lhjc ufvj.tyt,ekbf fuhtsdt vskbfyb cf,ehqb bfhfqbc ,heydf 
velvbd ,heysf hbw[dbs7 hjvkbc lhjc vbbqotdf5 
 ,ehqdbc vtmfybrehb cbxmfhbc fvfqkt,f9  
 cfyuhtdbc fvjceasfdt,f ufyf,ehqb yfobkfrt,bcfufy9 
 RY<R-bc itwdkbc ufhtit7 zf,ehqbkbc nhftmnjhbbc cnf,bkb-  
    pfwbf9 
 qth'ekb lfojkbc lf.dfyf mfycfyuhtd bfhfqfvlt7 cfyuhtdbc 
lblb xfqhvfdt,bc itvs[dtdfibw rb8 
 tmcgthbvtynekfl lflutybkbf7 hjv ,ehqdbc tatmnehj,f [c'-
bs lf vskbfyb RY<R-,heydbs7 vybidytkjdyfl phlbc ,ehqdbc vfx-
dtyt,kt,c7 ,ehqdbc cb[ibhbc frhtabs7 cbcntvf cfnt[b-/blhj'hfdf-
cf,ehqb rjkjyf [7]8 
 h[tdbsb ghjwtct,bc jgnbvbpfwbf ~htpjyfycekb vjdktyt,bc uf-
vjhbw[dbs` [jhwbtklt,f [c'-bc bctsb ,heydbc cb[ibhtt,bc vbqot-
dbs ~cf,ehqb nev,jc vbojlt,bs` lf cf,ehqb rjkjybc ~hjnjhbs` 
nP^ hjvkbc lhjc cfnt[bc f,cjkenehb ,heydbc cb[ibht P

nnn F 7 
hjvtkbw epheydtk.jac cfnt[bc vfmcbvfkeh lfveifdt,fc8 
 tmcgthbvtynekb ,ehqdbc lhjc !($!-!)!_ vtnh cbqhvtpt 'hf-
dbs L1-195 lf cfnt[bs 215^)NP-UYERO5 vtmfybrehb lf htbcekb 
,ehqdbc cbxmfht7 cbcntvbc cb[ibhekb fyfrht,bc ht;bvib7 cfsfyfljl 
@7* lf @7@-]th ufbpfhlf7 hjltcfw ufvhtw[b cbs[bc [fh]b =32 c\os 
lf hjnjhbc jgnbvfkeh ,heysf hbw[dbc ^* ,h2os b.j8 

[c'-bc rjycnhemwbf itcf'kt,kj,fc b'ktdf7 hjv tatmnehfl 
ufvjb.tyjy hjujhw ntmybrehb o.fkb7 fctdt yt,bcvbthb nbgbc cf,eh-
qb [cyfht,b ~o.kbc ae'bs9 rfkwbybht,ekb7 vfhbko.fk[cyfht,b7 sb-
[bc [cyfht,b lf c[d8` yf[ibho.fk,fljdfy ae'tpt7 ytlk yfdsj,pt7 
lbptkeh cfodfdpt7 uflfveifdt,bc ghjlemnt,pt9 gjkbvthekb [cyf-
ht,b7 hjvkt,cfw uffxybf lf,fkb cb,kfynt lf v.fhb afpbcfufy vj-
ijht,bc cohfaeyfhbfyj,f lf c[d8 
 ufhlf fvbcf7 veif futynfl itcf'kjf ufvjb.tyjy /fthb7 ufpb7 
fthbht,ekb [cyfht,b8 
 cfpqdfhufhtsbc abhvt,ib ufycfresht,bs lbl .ehflqt,fc es-
vj,ty [cyfht,bc htjkjubeh sdbct,t,c8 [c'-ib htuekfhekfl .jdt-
kv[hbdb .ehflqt,f eylf vbtmwtc fhf vfhnj [cyfht,bc sdbct,fsf 
ufvjrdktdfc ,ehqdbc ghjwtcib7 fhfvtl 'hfdbc vtmfybpvt,bc wdtsfc 
,ehqdbc chek gthbjlib [7]8 

[c'-bs veifj,bcfc [fyuh'kbdvf ufvjrdktdt,vf w[fl.j7 hjv 
ufvhtw[ [cyfhib v.fhb afpbc itvflutykj,f @+-c fh eylf fzfh,t,-
ltc vjwekj,bc vb[tldbs ~egbhfntcfl bsdkt,f fk,fs !+-pt yfrkt-
,b`8 
 isfysmvt,bc lhjc7 isfysmvbc cfobyffqvltuj vfcfkt,bc ufvj.t-
yt,bcfc cf,ehq [cyfht,ib cfzbhjf sdfk.ehb dfltdyjs7 hjv lf-
vfnt,fyb htfutynt,bc cf[bs it.dfybkb b.jc sfyf,hfl8 itvdct,kt,bc 
rjywtynhfwbbc ufphlfv itcf'kjf ufvjbodbjc 'hfdbc lfikfvdf fy 
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vskbfyfl ufxtht,f8 hbc ufvjw7 itvojd [fppt cfzbhjf lff.tyjy ,flt7 
hfsf [cyfhib fh vj[dltc kbsjyb lf c[df c[tekt,b8 
 o.kbs lf sb[bc [cyfhbs ,ehqdbc ghjwtcib7 [cyfhib uf[cyb-
kb /fthbc hfjltyj,f fvwbht,c [fh]bc cblbltc7 hjvtkbw vbtojlt,f 
'hfdc8 ufhlf fvbcf7 /blhjcnfnbrehb oytdbc ufdktybs cfyuhtdpt cf-
htw[ [cyfhpt fhct,ekb ufpb fqotdc 'hfdbc cnfnjhbc tkfcnjvtht-
,c lf 'hfdbc fvjotdbc lhjc zf,ehqbkblfy itcf'kjf flubkb tmytc 
fv ufpbc ufafhsjt,fc7 hfw bodtdc cnfnjhbc tkfcnjvtht,bc lfpbfy-
t,fc8 .jdtkbdt fvbc ufvj7 cfzbhjf [cyfhib xfdfnfhjs ltufpbht,f8 
fctdt fewbkt,tkbf nev,jc itcfcdktkpt ufy[jhwbtkltc oytdbcf lf 
ntvgthfnehbc rjynhjkb8 ntvgthfnehf fh eylf fqtvfnt,jltc ^%_C-c8 
 yf[ibho.fk,fljdfyb ae'bc [cyfhb7 hjvtkbw itbwfdc fhjvf-
nek yf[ibho.fk,flt,c7 bodtdc cnfnjhbc tkfcnjvtht,bc ufaet,fc8 
hbc ufvjw7 cfzbhjf vfsb hfjltyj,f vbybvevflt itvwbhltc8 
 pjubthsb ybdsbtht,bc tvekcbt,b [fcbfslt,f lf,fkb fyfkbyehb 
othnbkbs7 hfvfw cfcfyuhtj gbhj,t,ib itcf'kjf ufvjbodbjc fhfche-
kb htfmwbf yfdsj,cf lf tkfcnjvthc ijhbc7 rth'jl7 tkfcnjvthbc 
cfatybc ufaet,f cnfnjhbc ahsfpt8 hbc ufvjw7 cfuh'yj,kfl bp-
hlt,f vbcb wdtsf7 hfw bodtdc ufxtht,fcfw rb8 vfufkbsfl7 se cfy-
uhtdbc ntvgthfnehff (__C7 itcf'kjf [cyfhbc ufvj.tyt,f yfdsj,bc 
ae'bs7 fybkbyt,bc othnbkbs fhfevtntc *%_C-bcf8 
 [c'-bc ths-thsb vybidytkjdfy ntmyjkjubeh egbhfntcj,fl 
bsdkt,f veif futynfl /fthbc fy fthbht,ekb [cyfht,bc ufvj.tyt,f7 
hfw ufycfresht,bs tatmnehbf ghjlemnbekb atyt,bc uf[cybcf lf 
fsdbct,bc cnflbfpt [1, 8, 9]. 
 /fthbc lf fthbht,ekb yfhtdbfyb [cyfht,bc revidflj,bc ufvj7 
cf,ehq rjkjyfib cbvrdhbdt lf cbs[bc [fh]b lfvjrblt,ekbf oytdf-
pt7 [c'-bc itcfcdktkpt lf bwdkt,f zf,ehqbkbc lfqhvfdt,bc ghj-
wtcib7 cfnt[pt lfndbhsdbc phlbc itvs[dtdfib8 fvbnjv 'hfdt,b it-
lfht,bs eahj vuh'yj,bfhtf cfnt[pt lfndbhsdbc phlbcfc lf uffx-
ybf lfmdtbst,ekb lfndbhsdbc vf[fcbfst,kt,b8 fvbc ufvj7 htrjvtylt-
,ekbf lf,fkb vjvtynntdflj,bc vmjyt cfnt[t,bc ufvj.tyt,f8 
 rjvghtcjhbc fy 'fkehb fuhtufnbc oytdbc lfcfotdfl htrjvty-
lt,ekbf cfnt[t,bc ufvj.tyt,f /blhjvjybnjhekb cfwvt,bc ufhtit8 
 /fthbc ufvj.tyt,bc lhjc vtnfl vybidytkjdfybf cfcfyuhtj 'hf-
dbc ufidt,bc lflutyf ~[c'-bc ufidt,f [jhwbtklt,f vbybvfkehb 
lfndbhsdbc gbhj,t,ib`8 vfsb vfqfkb ,heydbc cb[ibhbc ufvj7 lfei-
dt,tkbf [c'-bc veifj,f emvb cdkbs8 fctdt lfeidt,tkbf etwfhb lb-
lb vfqfkb lfndbhsdt,b8 veif jhufyjc itptsdbcf lf ufwbdt,bcfsdbc 
/fthsfy thsfl evfnt,ty ptlfgbhek fmnbeh ybdsbtht,t,c7 fctdt - 
uhfabncf lf yfdsj,c8 
 cfzbhj /fthbc cffyufhbij [fh]b QC~v#\os` itcf'kjf ufybcfp-
qdhjc abhvf Hallilurton-bc vtsjlbs [8].           

                       CBSCFY QQ 2 7 

cflfw QCBS - 'hfdbc cfgfcgjhnj [fh]bc vjyfwtvt,b k\o8 
 vfufkbsfl7 hectsib ufvj.tyt,ekb L5-95 lf LU=108 itv-
s[dtdfib7 /fthbc [fh]b itflutyc !@-@_ lf 12-@$ v7#2os7 [jkj 
rjvghtcjhbc oytdf )-!@-*-!! vgf-c8 
 lqtclqtj,bs [c'-dt,vf vbbqj afhsj vfcbehb ufvj.tyt,f7 hj-
ujhw ths-thsb itvflutytkb rjv,bybht,ekb ,ehqdbc [th[b [9,10,11]8 
vfufkbsfl7 yfdsj,ib ! uh'bdb vtnhbc qbht,ekt,bc vbybvevbc ephe-
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ydtkcf.jafl ptlf bynthdfkt,b lff[kjt,bs ^__-*__ vtnhfvlt b,e-
hqt,f PNCI1-195 neh,j,ehqbc ufvj.tyt,bs7 hbc itvltu rb !^__-
!^%_ vtnhfvlt b.tyt,ty [c'-t,c7 !$@ lf !)% vv lbfvtnhbs8 ,jkj 
erfyfcrytkb (_-!__ vtnhb zf,ehqbkbc ghjlemnbek pjyfib b,ehqt-
,f hjnjhekb [th[bs8 
 fctsbdt ntmyjkjubbs b,ehqt,f cfmfhsdtkjib ybyjovbylbc 
afhsj,pt zf,ehqbkt,b8 !(__-@$__v b,ehqt,f neh,bybs dthnbrfkehb 
vjyfrdtsb7 [jkj itvltu @$__-#_#! vtnhfvlt [c'-bc vtidtj,bs8 
 

w[hbkb ! 
 

,ehqdbc [th[b vtmfybrehb cbxmfht7 v2cs cfnt[pt ufdkf7 v 

neh,j,ehqbs #_-#( !__-!@_ 

[c'-bs !(-@_ !*_-!)_ 

hjnjhbs @7@% ^_-*% 

 
 ofhvjlutybkb ntmyjkjubbc ufypjuflt,fv w[fl.j7 hjv bub ufvfh-
skt,ekbf7 hjltcfw ufvj.tyt,ekbf cfnt[b 215^9NR3UYE lf hjltcfw 
hjnjhekb ,ehqdbc lhjc ufvj.tyt,ekbf sb[bc [cyfhb8 
 vfufkbsfl7 ,fiytdsbc EH< lf vbc f[kj c[df hfbjyt,ib ufvj.tyt-
,ekb b.j itvlujvb fyfrht,bc sfyfito.j,f5 cfnt[b ~215^9NR3UYE lf 
215^9NRP-UYE 7̀ db,hjxfv[ij,b7 'hfdb L1-195^ E<N 178 vv7 cbuh'bs @$ v7 
cf,ehqb vbkt,b N<GD 127^98 ,ehqdf ufy[jhwbtklf hjujhw o.kbs7 fc-
tdt sb[bc [cyfhbc ufvj.tyt,bs cfsfyflj bynthdfkt,ib8 

vstk hbu hfbjyt,ib [c'-t,bc ufvj.tyt,f eahj tatmnehbf !(__-
@(__ vtnhbc itvltu cf,ehqfdfl7 hfw vj.dfybkbf w[hbkib8 

 

w[hbkb @ 
 

cbqhvt7 v cfcfyuhtj 'hfdb 
cfnt[pt ufdkf7 

v 
vtmfybrehb cbxmfht 

 

^__-!(__ 
L-195 

neh,j,ehqb 
!*_-!(_ 
!^_-!^_ 

$-^ 
@_-@% 

 

!(__-@(__ 
L-195 

neh,j,ehqb 
!#_-!%_ 
^_-*_ 

*-) 
!@-!# 

 

cfpqdfhufhtsbc ghfmnbrfv udbxdtyf7 hjv [c'-t,bc tatmnehb ufvj-
.tyt,f7 vbcb ufvjxtybc vjvtynblfy ufycfresht,bs pqdfpt ,ehqdbc lhjc7 
'fkptl [tkcf.htkbf7 hflufyfw cojhtl lf[hbk-vbvfhsek7 /jhbpjynf-
kehvf ,ehqdfv afhsj ufvj.tyt,f gjdf pqdbc itkaeh yfobkib ,eh-
qdbcfc8 erdt (_-bfyb okt,blfy7 abhvf Drilex xhlbkjtsbc pqdfib b.tyt,c 
L3-172 [c'-c lf cfnt[ Stratopax-c7 #%__-$___ vtnhpt ,ehqdbcfc7 hjv-
kbc vtidtj,bs cbxmfht @7%-$-]th ufbpfhlf hjnjhek ,ehqdfcsfy it-
lfht,bs8 

vfqfk vfxdtyt,kt,c vbfqobtc fuhtsdt [c'-bc ufvj.tyt,bs fpth,fb-
]fyib8 bvfdt L3-172 [c'-bs ufb,ehqf $_@(-$_^% v cbqhvtvlt7 hjvkbc 
lhjc [cyfhbc cbvrdhbdt b.j !7)-@7* h2cv#7 cb,kfynt *)-)_ CGD-%-bc vb-
[tldbs lf cfiefkj ufdkf @^) vv-bfy cfnt[pt ufbpfhlf !7̂ -@7#-bs ne-
h,byek lf hjnjhek ,ehqdfcsfy itlfht,bs [12]. 
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fctdt zf,ehqbkb 3,jhlfyb-@4 ~eyuhtsb` 'hfdbs L3-172  lf cf-
nt[bs YH-127 hjvtkcfw eidt,c abhvf Reed, ths ufdkfpt %#^ v uf-
b,ehqf $(7% cffsib8 cfiefkj vtmfybrehvf cbxmfhtv !*$*-@@(# v bynthdf-
kib itflubyf 7̂( v2cs8 ,ehqdbc ht;bvb itvltubf5 cfnt[pt qth'ekb 
lfndbhsdf !* n7 cfhtw[b cbs[bc [fh]b 32-36 k2cs8 

wyj,bkbf fuhtsdt7 hjv rjkbc yf[tdfhrey'ekpt ptqhvf zf,ehqb-
kbc CU-# ,ehqdbcfc ufvjb.tytc LP-172 'hfdb7 hjvkbc lhjc wfkrte-
kb bynthdfkt,blfy fbqtc rthyb )_$_ v cbqhvblfy8 zf,ehqbkbc ntvgt-
hfnehf !#__C-c itflutylf8 dthnbrfkj,bc itcfyfhxeyt,kfl itpqelekb 
b.j qth'ekb lfojkbc cblblt %-$ ry8 cdtnehb cfnt[bc lbfvtnhb @!$ 
vv7 ufdkf vfufh mfyt,ib itflutylf ! v2cs [15]. 

fvudfhfl7 hjujhw cfvfvekj lf cfpqdfhufhtsbc ghfmnbrfv udbxdt-
yf7 cfthsj lfybiyekt,bc rjkjybc itsfyfo.j,fib rthybc fcfqt,fl7 vf-
qfk ufvjcfdfkc udf'ktdc ufycfresht,bs 3ytlhfc4 nbgbc cdtnehb cfnt-
[b8 cdtnehb ,ehqdbc ntmyjkjubbc fyfkbpvf w[fl.j7 hjv uh'bdb nbgbc 
cdtnehb cfnt[bc lf.tyt,f 'hfdbc mdti sbsmvbc epheydtk.jac rthybc 
)(-!__+-bs fvjqt,fc [16]8 
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 xdtekt,hbd7 ufpbfy zf,ehqb-
kib vfqfkb oytdbc mdti ,ehqdbcfc 
/blhfdkbrehb ntmybrbc ufvj.tyt,f 
bsdfkbcobyt,c rjynhjkc fvjchjk-
bc cfobyffqvltuj lfyflufht,bc vb-
vfhs cfatyt,bc cojh ithxtdfc lf  
/blhfnekb ofhvjyfmvyt,bc fhblt,fc 
veifj,bc lhjc8 f[fkb ntmyjkjubf 
bsdfkbcobyt,c ,ehqdbc lhjc cfve-
ifjt,bc ecfahs[j vfhsdfc7 ufhtvj-
cf lf vjvcf[eht gthcjyfkbc7 lfyf-

lufhb vjo.j,bkj,t,bc ecfahs[jt,fc8 
zf,ehqbkib7 hjvtkibw ufpb vfqfkb oytdbsff7 cfveifjt,bc xf-

nfht,bc hbcrbc itcfvwbht,kfl ufvjb-
.tyt,f /blhfdkbrehb ntmybrf7 hjvkbc-
sdbcfw itveifdlf cgtwbfkehb ecfah-
s[j otct,b8 vbcb itchekt,f .dtkfcf-
sdbc cfdfklt,ekjf lf fewbkt,tkb8 
cbyfvldbktib tc cfveifjt,b .jdtksdbc 
lblb hbcrbc mdtiff7 hflufy fhct,j,c 
hbub othnbkt,b7 cflfw ufpbc uf;jydbc 
cfibihjt,f cfrvfjl vfqfkbf8 uf;jydbc 
tc othnbkt,bf5  

 ghtdtynjhsf rjvgktmcb lf vskbfyfl zf,eh-
qbkbc gbhbc vjo.j,bkj,f8 

 'fkptl 'ytkbf cf,ehqb vbkt,bc zf,ehqbkib xfidt,bc 
jgthfwbbc xfnfht,f7 hflufy ufpb itcf'kjf ufbgfhjc itvf-
vzblhjt,tkib7 hbc ufvjw ghtdtynjhb ufvjlbc vo.j,hblfy8 

 ufpb rjyltycbhlt,f7 hbc ufvjw ntyb itcf'kjf ufbgfhjc 
zf,ehqbkib8 

 se fvjchjkbc cfgbhbcgbhjl velvbdfl wbhrekbht,c fhffuht-
cbekb cbs[t7 vfiby bub [tkc eo.j,c cfveifjt,bc yjhvfkeh ofh-
vjt,fc8 fvbnjv7 vbcb ufvj.tyt,f itcf'kt,tkbf ghtdtynjht,bc cojhb 
ecfahs[j vjmvtlt,bc cfrjynhjkjl7 hbcsdbcfw cfzbhjf cojhfl it-
bhxtc tkfcnjvtht,b itvzblhjt,bcfsdbc7 hjv /blhfnt,bc ofhvjmvyfc 
sfdb fdfhbljs8 tc vjs[jdyt,b eylf ufvjb.tyjy f[fkb7 eahj che-
k.jabkb lfyflufhbc rjycnhebht,bcfsdbc lfyf[fh]t,bc lf htvjy-
nsijhbcb vjvcf[eht,bc gthbjlbc ufphlbcfsdbc8 

 
 

bbhhffrrkkbb  uujjuueeff''tt  
ccnnee--cc  gghhjjaa8877  ,,eehhqq--
ddbbcc  rrffssttllhhbbcc  uuffvvuutt  
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yybbrrff  rreegghhffddff  
,ehqdbc rfstlhbc 
eahjcb vfcofdkt-

,tkb 

 ufpbfy zf,ehqbkt,ib cfhtvjynj cfveifjt,b 
eylf nfhlt,jltc fewbkt,kfl /blhfdkbrbc ufvj.t-
yt,bs8 /blhjwbkbylht,bc 'fkbc vjmvtlt,bcfc cdf,b-
ht,bc lhjc7 vbkt,bc ecfahs[j xfidt,bcfc7 eylf 
ufvjbhbw[jc vfsb ltajhvfwbf8 cf,ehqb rjirbc 
fhct,j,f cfdfklt,ekj fh fhbc8 fv ghjwtcbc vsk-
bfyfl  vjlbabwbht,f itcf'kt,tkbf ufhtvjc vfmcbvf-
kehb lfwdbc ufsdfkbcobyt,bs7 vfmcbvfkehb oytdt-
,bc fhct,j,bc gbhj,t,ib8 
 zf,ehqbkib cf,ehqb bfhfqbc b'ekt,bsb @Sn-

ubbing@ cdf,bht,bs ~bfhfqbc xfidt,f lblb oytdt,bc 
mdti` xfidt,f flht ofhvjt,lf cgtwbfkehb lfyflufhbc cfiefkt,bs7 
rf,tkbc ufvj.tyt,bs8 fv;fvfl fv lfyflufht,bs fqfh cfhut,kj,ty7 
hflufy /blhfdkbrbc ufvj.tyt,fv afhsj ufvj[vfeht,f gjdf cfhtofjt-
,pt7 hfvfw uffvfhskf8 
 fhct,ekb 'dtkb lfyflufhbc vjlthybpfwbf /blhfdkbrbc ufsdf-
kbcobyt,bs7 cfiefkt,fc b'ktdf ,ehqdbsb lf cfhtvjynj cfveifjt,b 
xfnfhltc ufhsekt,t,bc lhjcfw7 ujubhlo.fk,flbc ufvj.jabc gbhj-
,t,ibw7 !#(-vgf oytdbc lhjc7 cfrdfkstt,bc vfhsdbs mdtdblfy fvjc-
hjkbc cfobyffqvltuj ghtdtynjhbc vfhsdbs7 ecfahs[j otct,bc lfw-
dbs8 
 zf,ehqbkib cfhtvjynj jgthfwbt,bcfc7 /blhfdkbrehb ntmybrbc 
ufvj.tyt,f bsdkt,f fknthyfnbek cfiefkt,fl zf,ehqbkbc lfvsf-
dht,bcf lf ufvjwlbc lhjc7 hjvkbc ofhvjt,f vjbwfdc itvltu jgt-
hfwbt,c5 

 vfqfkb oytdbc mdti vbkt,bc xfidt,f-fvjqt,f9 
 cfveifjt,bc xfnfht,f7 hjujhw itvce,emt,ekb cf,ehqb vb- 

kt,bs7 fctdt lfv'bvt,ekb vbkt,bs E<N-sb9 
 zf,ehqbkib cf,ehqb fy cfhtvjynj cfveifjt,bc ofhvjt,f7 

~cdf,bht,bs` b'ekt,bsb xfidt,f vfqfkb oytdt,bc fhct,j,bc 
gbhj,t,ib .jdtkudfhb ufvhelt,bc ufhtit9 

 zf,ehqbkbc uflfrtndf lblb oytdt,bc  gbhj,t,ib7 hjvkbc 
xf[ij,f ptdblfy sbsmvbc ite'kt,tkbf9 

 zf,ehqbkbc gbhbc cfcohfaj uflfrtndf ~xfrtndf`9 
 ecfahs[jt,bc otct,bc ufvrfwht,f xfvjcfchbfkt,tkb qfht-

,bc cbcntvbc ufvj.tyt,bs7 fdfhbekb cbnefwbbc itvs[dtdfib8 
gghhttddttyynnjjhhtt,,bbcc  gghhjj,,kkttvvff 55  zf,ehqbkib cf,ehqb vbkt,bc 

b'ekt,bs ~'fkbs` xfidt,bc lhjc ~cdf,bht,bs` vbkt,bc ufht lf ibuf 
ptlfgbhb lfwekb eylf b.jc /blhjrfh,jyfnt,bc ptvjmvtlt,bcfufy7 
hjvtkcfw itcf'kjf flubkb /mjyltc zf,ehqbkbc fvjvfdfk yfrflib8 

/blhfdkbrbc ufvj.tyt,f [ibhfl vjbs[jdc lfvfnt,bs /thvtnb-
pfwbfc vbkufht fy vbkibuf cbdhwtib7 hfsf /blhjrfh,jyfnt,vf fh 
itfqobjc fvjvfdfkb yfrflbs ufpcf lf zf,ehqbkbc rtltkc ijhbc8 
gbhdtk obyffqvltuj,fl fv ghjwtcib bsdkt,f erecfhmdtkb7 hjvt-
kbw itlbc cf,ehqb bfhfqbc mdtlbc itvflutykj,fib8 vtjht obyffq-
vltuj,fl  hjujhw otcb7 bsdkt,f ghtdtynjht,b8 

,ehqdbc gbhj,t,b sfdbcsfdfl bctsbf7 hjv itcf'kjf ufvjbo-
dbjc itvfvzblhjt,kbc rjhjpbf7 hbsfw vwbhlt,f ecfahs[j veifj-
,bc [fyu'kbdj,bc dflt,b hjujhw gfrthib7 fctdt ghtdtynjht,ib8 

zf,ehqbkbc cfyuhtdpt ufpbc vfqfkb oytdbc fhct,j,bc lhjc7 
rjhjpbht,ekb fbh-cbs[bfy vfqfkntvgthfnehbfy yfhtdc ite'kbf of-
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hvjmvyfc /blhfnekb cfwj,t,b7 hjvkt,bw fctdt fvwbht,c ghtdty-
njht,bc vjmvtlt,bc [fyuh'kbdj,fc lf vfsb fhfcojhb veifj,bc 
ths-ths vbptpfl bsdkt,f8 

rrjjyynnhhjjkkbb 88  gghhttddttyynnjjhhbbcc  iibbuuff  ,,kkjjrrbb  ~~aabbkktt,,bbcc `̀  vvlluujj--
vvffhhttjj,,ff 88    

bv cbs[bc itlutybkj,bc wjlyf7 hjvtkbw rjynhjkbc ufy[jh-
wbtkt,bc vbpybs bv.jat,f ghtdtynjht,c ijhbc7 cfiefkt,fc b'ktdf 
dfrjynhjkjs vfsb ecfahs[j veifj,f8 fhct,j,c js[b 'bhbsflb vt-
sjlb5 

1. cfhtw[b [cyfhbc eo.dtnb wbhrekfwbf ghtdtynjht,bc ,kj-
rbc ufdkbs7 hjvtkbw pqelfdc fuhtcbekb o.kt,bc lf 
ufpbc vfdyt ptvjmvtlt,fc itvfvzblhjt,tkcf lf sdbs ght-
dtynjht,ptw8 

2. oytdbc ufsfyf,ht,f bv lfvfnt,bsb nev,jt,bc vtidtj,bs7 
hjvtkbw byfhxeyt,c cflfoytj [fpib oytdbc cblbltc7 fdnj-
vfnehb erecfhmdkbc vtidtj,bs fvwbht,c vbc gekcfwbfc 
zf,ehqbkib cfveifjt,bc ofhvjt,bc lhjc8 

3. ufvhtw[b [cyfhbc rjv,bybht,ekb wbhrekfwbf ghtdtynjht,b-
cf lf cf,ehqb nev,jt,bs veifj,bcfc7 oytdfsf ufsfyf,ht-
,bs8 

4. vbkibuf lf vbkufht oytdfsf ufsfyf,ht,f7 vbcb cblblbc 
lfotdf ghtdtynjht,bc ufdkbs ths-thsb [fpbc ufvj.tyt,bc 
vtidtj,bs8 

ptvjs fqybiyekb upt,b lf vtsjlt,b cfiefkt,fc b'ktdf uf-
df'kbthjs rjynhjkb ecfahs[jt,bc ufsdfkbcobyt,bs7 [jkj vfs 
ijhbc vt-$ vtsjlb ths-ths .dtkfpt hfwbjyfkeh cfiefkt,fl bs-
dkt,f8 hfw bwfdc ufpbc ufvjdkbyt,fc7 hflufyfw vstkb fv lhjbc 
ufyvfdkj,fib [jhwbtklt,f byntycbehb wbhrekfwbf zf,ehqbkib8 

fvudfhfl7 t;tmnjhekb abkf xfrtnbkbf8 t;tmwbbc ghjwtcb vbv-
lbyfhtj,c eo.dtnb wbhrekfwbbc gbhj,t,ib cfrdfkstt,bc ufdkbs8 
abkt,bs 1@ ~yf[8!` ereyfrflb fvjlbc ghtdtynjhbc vstkb ufybdr-
dtsbc afhsj,bs7 hfw bwfdc ufpbc ufvjcdkbcufy8 vt-@ yf[-pt yfxdt-
yt,bf itvs[dtdf7 hjwf 1! lf 1@ abkt,c ijhbc bv.jat,f cfrtnb8 
oytdbc ufojyfcojht,f abkt,c ijhbc ufvjhbw[fdc gekcfwbfc 
,kjrbc ufdkbs7 hfw cfiefkt,fc b'ktdf dfrjynhjkjs ufhtvj lf 
itvfvzblhjt,tkb8 

t;tmnjhbc 1@ abkf hjwf qbff7 eo.dtnb wbhrekfwbbc lhjc 
cfrtnb bv.jat,f 1@ abkbc mdtvjs ~b[8yf[8#`8 1@ abkf xfrtnbkbf 
~b[8yf[8 $`8 bqt,f /blhfdkbrehb vbkbcf ~hjvtkbw bv.jat,f vbobc 
ljytpt`7 oytdbc lfcfotdfl 1@ abkbc ptdbs8 bqt,f 1! abkf lf 
ghjwtcb vtjhlt,f vfyfv7 cfyfv vbkt,b fh xfbidt,f cfzbhj cbqhvtvlt8 

//bbllhhffnntt,,bbcc  ooffhhvvjjmmvvyy ff  
/blhfnb ofhvjflutyc yfhtdc fy o.kbcf lf c[df yfhtdt,bc  

bjyt,bc thsj,kbj,fc8 
hjltcfw cbs[t vjvpflt,ekbf /blhfdkbrbcsdbc7 bub itfqotdc 

zf,ehqbkib7 bhtdf bm fhct,ek /blhjrfh,jyfnt,sfy7 hjvkt,bw ofh-
vjmvybc /blhfnc8 /blhfnb itlbc vfqfkb oytdbc vmjyt zf,ehqbkib8 
lblb oytdt,bc lhjc7 /blhfnekb cfwj,t,b itcf'kjf ofhvjbidfc 
@@_C-ptw8 

/blhfnb itcf'kjf ofhvjbmvyfc bv itvs[dtdfibw7 hjwf akebl-
ib7 hjvtkbw fhct,j,c zf,ehqbkib7 fh fhct,j,c o.fkb8 zf,ehqbk-
ib v.jab jhsmkb itlbc rfdibhib atybc /blhjrfh,jyfnt,sfy lf 
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ofhvjmvybc /blhfnc8 /blhfnekb yfthst,blfy itcf'kjf ofhvjbidfc 
.byekbc cfwj,t,b7 hjvkt,bw xfrtnfdc zf,ehqbkc8 fvbc ufvj7 ofh-

vjbidt,f ghj,ktvf cf,ehqb vbkt,bc xfidt,bc cfobyffqvltujl8 
fcts gbhj,t,ib flubkb fmdc ghtdtynjht,bc ,kjrbc uf.bydfc7 

hjvkbc lhjc erdt dtqfh brtnt,f cfrtnb abkt,b7 hbc ufvjw zf-
,ehqbkb fh bmyt,f /thvtnbpt,ekb8 tc cbnefwbf erblehtcfl cfib-
ibf zf,ehqbkbc vjvcf[eht gthcjyfkbcfsdbc8 fct se bct7 /blhfne-
kb yfthst,b [ibhfl fhfcfcehdtk cbnefwbfc7 lfvfnt,bs cf[cht,bc 
[fh]dfc lf ufhrdtek hbcrc bodtdc8 

xdtekt,hbd7 /blhfnekb yfthst,bc xfmhj,f [jhwbtklt,f w[t-
kb [cyfht,bc vtidtj,bs8 e;fyufdb vbkt,bc vtidtj,bs [jhwbtklt,f 

cfrtnehb itthst,f 

 

ghtdtynjhb 1@ 

ghtdtynjhb 1! ghtdtynjhb 1! 

ghtdtynjhb 1@ 

cfrtnehb itthst,f 

 

yyff[[88  @@88    
11!!  gghhttddttyynnjjhhbbcc  llffrrttnnddbbcc  iittvvll--
ttuu77  ooyyttddff  aabbkktt,,cc  iijjhhbbcc  ssffyyff--
,,hhlltt,,ff  zzff,,eehhqqbbkkbbcc  ooyyttddffccssffyy 

yyff[[88  ##88  
11@@  gghhttddttyynnjjhhbb  qqbbffff77  ccffrrttnneehhbb  
iitttthhsstt,,ff  uuffyykkffuutt,,eekkbbff  ffvv  
gghhttddttyynnjjhhbbcc  mmddttvvjjss 

1! ghtdtynjhb 

cfrtnbfyb itthst,f 

1@ ghtdtynjhb 

cbs[bc wbhrekfwbbc 
vbvfhsekt,f7 ghtdtynjhsf 
itthst,f 

lufhb 

nev,jlfy7 hjvtkbw 
fodlbc cbs[tc 
wbhrekbht,bcfsdbc 

fdfhbekb [fpb  
zf,ehqbkbc xf[ij 

cfhbyb [fpb lf [fpb 
oytdbc ufsfyf,ht,bcfsdbc 

ufpb7 hjvtkbw bv.j-
at,f zf,ehqbkib 

inewthpt [fpb7 hjvtkbw 
itbwfdc fbh-cbs[jdfy yf-
htdc 

,f 

yyff[[88  !!  
ffuuhhttccbbeekkbb  uuffhhttvvjjccuuffyy  gghhttddttyynnjjhhbbcc  vvbbkkbbcc  ccffrrttnneehhbb  iitttthhsstt,,bbcc  llffwwddbbcc  

vvbbppyybbss77  ttaattmmnneehh  vvttssjjllffll  bbssddkktt,,ff  ffvvcchhjjkkbbcc  ccffoobbyyffffqqvvllttuujj  ,,kkjjrrtt,,cc  iijjhhbbcc  ffhhff--
ffuuhhttccbbeekkbb  ccbbss[[bbcc  vveellvvbbddbb  wwbbhhrreekkffwwbbff88  gghhjjwwttccbbcc  llffoo..tt,,bbcc  oobbyy  11!!  gghhttddttyynnjjhhbb  
qqbbffff77  [[jjkkjj  11@@  llffrrttnnbbkkbbff88  vvbbkktt,,bbcc  rrjjkkjjyyff  lluutt,,ff  bbcctt77  hhjjvv  vvbbkkbbcc  ccffrrttnnbb  11!!  
llff  11@@  gghhttddttyynnjjhhtt,,cc  iijjhhbbcc  bbvv..jjaatt,,jjllttcc88 
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w[tkb o.kbs ufnev,df zf,ehqbkib7 hfsf vbcufy ufysfdbceakltc 
cftmcgkefnfwbj rjkjyf8  

//bbllhhffnntt,,bbcc  ooffhhvvjjmmvvyy bbcc  ccffoobbyy ff ffqqvvllttuujj  qqjjyybbcc''bbtt,,ff yy bb  
lf,fkb ntvgthfnehf7 ufpbc vfqfkb oytdf lf fjhsmkt,ekb 

/blhjrfh,jyfnekb ahfmwbt,b bsdkt,f /blhfnekb cfwj,t,bc ofhvj-
vmvytkt,fl8 jgthfnjht,b wlbkj,ty fv ghjwtcbc ufrjynhjkt,fc7 
hjvtkbw 'bhbsflfl [jhwbtklt,f ghtdtynjht,c ijhbc8 fvbcsdbc cf-
zbhjf obyfcofhb vjvpflt,f7 hjv lflubyltc vbcb ofhvjij,bc gbhj-
,t,b8 

fhct,j,c hfvltybvt vtsjlb /blhfnt,bc ofhvjmvybc sfdblfy 
fcfwbkt,kfl8 tc fhbc7 egbhdtktcfl7 oytdt,bc h[tdf fy ufpbc vj'-
hfj,bc gekcfwbf5 

 fhfclhjc fh eylf ufvjb.tyjs ceasf o.fkb ufpbfy zf,eh-
qbkpt veifj,bc lhjc9 

 itcf'kt,kj,bc vb[tldbs eylf vjfwbkjs ufpb vbkufht 
cbdhwblfy zf,ehqbkbc xfrtndbc oby8 itfhxbts cfsfyflj 
ufvhtw[b cbs[t7 bvbcfsdbc7 hjv yfrflbc erelf,heyt,bc itv-
s[dtdfib sfdblfy fdbwbkjs ufpbc ufvjcdkf ptlfgbhpt9 

 ufyltdyts vskbfyb ufpb ghtdtynjht,blfy zf,ehqbkbc lf-
rtndbc oby9 

 ufvjb.tyts ltghtcfynt,b7 /blhjvfajhvbht,tkb ntvgthfnehbc 
lfcfotdfl9 

 lfeidt,tkbf cfwbhrekfwbjl ceasf o.kbc ufvj.tyt,f7 hfw 
[tkc eo.j,c /blhfnt,bc ofhvjmvyfc zf,ehqbkib9 

 se itcf'kt,tkbf7 fcobts cfwbhrekfwbj [cyfhbc ntvgthf-
nehf9 

 velvbdfl ufyf[jhwbtkts ghtdtynjht,bc itvjovt,f veifj,bc 
lhjc9 

 itcf,fvbc [tkcf.htk gbhj,t,ib7 ufyf[jhwbtkts ghtdtynj-
ht,ib ukbrjkt,bs ufnev,df zf,ehqbkbc lfrtndbc oby8 

  
  

1! ghtdtynjhb  

1@ ghtdtynjhb 

cfrtnehb itthst,f 

yyff[[88$$88  
//bbllhhffddkkbbrreehhbb  ccffhhbbyybb  iinneewwtthhbb  uuffqqtt,,eekkbbff88  [[jjhhwwbbttkklltt,,ff  ooyyttddtt,,bbcc  uuffssff--

yyff,,hhtt,,ff  aabbkktt,,cc  iijjhhbbcc77  hhjjvvkkbbcc  iittvvllttuu  bbqqtt,,ff  11!!  gghhttddttyynnjjhhbb88  !!--$$  gghhjjwwttccbb  
vvttjjhhlltt,,ff77  hhffww  ccffiieeffkktt,,ffcc  bb''kkttddff  uuffyy[[jjhhwwbbttkkllttcc  vvbbkkbbcc  xxffiiddtt,,ff  zzff,,eehhqqbbkkiibb77  
gghhttddttyynnjjhhssff  ,,kkjjrriibb  ccbbss[[bbcc  eeoo..ddttnnbb  wwbbhhrreekkffwwbbbbcc  ggbbhhjj,,tt,,iibb88 
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iittvvff vvzzbbllhhjjtt,,kktt,,bbcc  iitthhxxttdd ff  
 itvfvzblhjt,kt,b7 hjvkt,bw lfvpflt,ekbf tkfcnjvtht,bs7 
vybidytkjdfy hujkfl bsdkt,f8 bub epheydtk.jac oytdbc ityfh-
xeyt,fc8 
 tkfcnjvtht,b itbhxtdf veifj,bcfsdbc ufvhtw[b [cyfhbc mb-
vbehb itlutybkj,bc7 oytdbc7 ntvgthfnehbcf lf wdtsfvtltuj,bc vb-
[tldbs8 
 tkfcnjvtht,bc sdbct,t,b7 se bub cojhfl fhbc ithxtekb7 vyb-
idytkjdfy ufdktyfc f[ltyc cfveifjt,bc cojhfl ofhvfhsdfpt8 
 tkfcnjvtht,bc ithxtdf [jhwbtklt,f bv gbhj,t,bc ufsdfkbc-
obyt,bs7 hjvtkibw vfc e[lt,f veifj,f ghtdtynjht,sfy8 tkfcnjvtht-
,b b.jaf mbvbehb itlutybkj,bc vb[tldbs8 .jdtkb wfkrtekb tkfc-
njvthb htfubht,fc f[ltyc fuhtsdt ufhtvjc gbhj,t,pt8 pjubths 
gbhj,t,ib itcf'kjf vfy fh bveifjc bct7 hjujhw tc vjts[jdt,f8 
fvbnjv cfzbhjf ufycfresht,ekb .ehflqt,f vbtmwtc vbc ithxtdfc8 

eeccffaahhss[[jjtt,,bbcc  nnttmmyy bbrrff  
 fhfyfrkt,b 'fkbc[vtdf b[fh]t,f bvfpt7 hjv lfdbwdfs bv vjv-
cf[eht gthcjyfkbc ecfahs[jt,f7 hjvkt,bw f[jhwbtkt,ty /blhfd-
kbreh cfveifjt,c ufpbfy zf,ehqbkpt8 velvbdb wbhrekfwbf ghtdty-
njht,bc ufdkbs7 f[fyuh'kbdt,c itvfvzblhjt,kt,bc veifj,fc lf 
[tkc eo.j,c ghtdtynjht,bc cojh vjmvtlt,fc8 tc rb fvwbht,c bv 
gthcjyfkbc vjvcf[eht,fc7 hjvtkcfw [ibhfl e[lt,f wfkrtekb 
tktvtynt,bc itrtst,f lf htvjynb fvjchjkbc cfobyffqvltuj vstk 
,kjrib8 
 sfdbc v[hbd7 abkt,bc vjmvtlt,fpt rjynhjkb fvwbht,c vbc 
itwdkfpt lf[fh]ek lhjc8 
 vybidytkjdfy afmnjhfl bsdkt,f yt,bcvbthb /blhfdkbrehb cf-
veifjt,bc ofhvjt,bc obyfcofhb lfutuvdf ~se hf vbvltdhj,bs itc-
hekltc`8 fv cnflbfpt fyfkbplt,f sbsmvbc .dtkf ecfahs[j afmnj-
hb7 hjvtksf vjmvtlt,f vjwtvek cwtyfhsf vb[tldbs .dtkfpt tat-
mnehbf8 cgtwbfkehb rjvgbenthekb ghjuhfvf7 hjvtkbw f[jhwbtkt,c 
rjyrhtnekb cbnefwbbc ghjuyjpbht,fc7 cfiefkt,fc b'ktdf ufybcfp-
qdhjc vjmvtlb 'fkbc cblblt zf,ehqbkib vbkt,bc xfidt,bcfsdbc 
oytdbc mdti lf lfcfidt,b lf'f,ekj,bc cblblt vbkt,bc fvjqt,bc 
lhjc8 fv lhjc ufybcfpqdht,f vbkt,bcf lf vfcfkt,bc [fhbc[bw8 fv-
ot rfkfsib lf ghtdtynjht,bc vjmvtl fvot ,kjrib v.jab veit,b7 
fqzehdbkyb eylf b.dyty mfvhbs lf eylf fhct,j,ltc cgtwbfkehb 
uflfcfcdktkb cfiefkt,t,b8 veit,b7 hjvkt,bw veifj,ty @ vtnhpt 
ptdbs cbvfqktpt7 eylf b.dyty itrhekb mfvht,bs8 fvot rfkfsib vj-
veifdt veit,bc epheydtk.jaf fewbkt,tkbf ktynehb rb,bs lf c[d8 
 fdfhbekb cbnefwbbc itvs[dtdfib7 fvot rfkfsblfy tdfrebht,f 
eylf ufy[jhwbtkltc tdhjgekb lfv[vfht cfvfh]dt,bc vtidtj,bs8 bub 
bv ofvcdt vjmvtlt,c lfdfhlybc fy ofmwtdbc itvs[dtdfib8 fv lhjc 
vfc t[eht,f cfafhb7 hjvtkbw bafht,f mfabs8 
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yyff[[88  !!88  nnhhffllbbwwbbeekkbb  ccbbqqhhvv--
eekkbb  ccffnneevv,,bb  llffyyfflluuffhhbb  

 
  

nniikkoolloozz  TTeevvzzaaZZee  
3GBOUC4 utythf-
kehb lbhtmnjhb 

 
 

ybrf reghfdf 
,ehqdbc rfstlh-
bc eahjcb vfcof-

dkt,tkb 

 
  

mmaammuukkaa  bbaaxxttaaZZee  

3GBOUC4 flvbyb-
cnfhnjhb 

efr ^@@8#@#8^(!8#@%8% 
b8 ujuef't7 y8 stdpf't7 v8 ,f[nf't7 y8 reghfdf   

  
YYFFDDSSJJ,,VVJJGGJJDDTT,,BBCC  UUHH''BBDDBB  CCDDKKBBCC  CCFFOOTTDDBB  CCFFNNEEVV,,BB  

LLFFYYFFLLUUFFHHBB  VVBBRRHHJJGGHHJJWWTTCCJJHHEEKKBB    
VVFFHHSSDDBBCC  ,,KKJJRRBBSS  

  
uuhh''bbddbb  ccddkkbbcc  ccffnneevv,,bb  llffyyfflluuffhhbb  ccffoottddbb  kkttyynneehhbb  vvttmmffyybbppvvbbss  

  
ooffhhlluuttyybbkkbbff  ccffbbyy88  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  hhttddffpp  ssttddppff''bbcc  vvbbtthh 

  

fv;fvfl yfdsj,bc cfhtofjt,pt 
cftmcgkefnfwbj zf,ehqbkt,bc tm-
cgkefnfwbf [jhwbtklt,f cbqhve-
kb infyuehb cfnev,b vjo.j,bkj-
,bc vtidtj,bs ~iciv`8 fqybiyekb 
vjo.j,bkj,bc lflt,bsb v[fhtf rj-
ycnhemwbbc cbvfhnbdt lf vjcf[th-
[t,tkb vjvcf[eht,f vbcb tmcgkef-
nfwbbc lhjc ~b[8 yf[8 !`8 

vfuhfv [ibhfl cfhtofj tmc-
gkefnfwbbc gbhj,t,ib7 ofhvjbmvyt,f 

ghj,ktvf8 fcts cbnefwbfc vbtresdyt,f bc fewbkt,kj,f7 hjltcfw 
cfzbhjf fyjvfkbehb sdbct,bc vmjyt yf-
dsj,bc fvjnev,df ~vfqfkb cb,kfynbc 
vfqfkufpitvwdtkj,bc fy gfhfabyitvwdt-
kb yfdsj,b`8 ufhlf fqybiyekbcf7 ths-
ths efh.jabs v[fhtl bsdkt,f veifj,-
bc wbrkehb [fcbfsb8 vbcb wbrkbc gt-
hbjlekj,f 'fkpt lf,fkbf lf sbsmvbc 
lfyflufhbc vstkb tktvtynt,bc vbvfhs 
vfc uffxybf lfndbhsdbc lblb fcbvtnhb-
ekj,f8 .jdtkbdt fvbc ufvj7 bub [ibhfl 

ufvjlbc vo.j,hblfy8 
fqybiyekb ghj,ktvbc uflfkf[dbc 

lf yfdsj,bc fvjnev,dbc ufphlbc ths-
thsb upf fhbc uh'bdb cdkbc cfnev,b 
lfyflufhbc ~uccl` itmvyf8 fv vbvfhsekt-
,bs byntycbehfl veifdlt,f cfnev,b lf-
yflufht,b vjmybkb ~ktynehb` cfotdb vt-
mfybpvbs8 

uh'bdb cdkbc cfotdb ktynehb cf-
nev,b vjo.j,bkj,bc7 cfinfyujcufy 'bhb-
sflb ufyc[dfdt,ff itvltub5 cbuh't7 cfi-
nfyuj cfnev,b lfyflufhbc veif cdkbc 
cbuh'tf ^-( vtnhb7 [jkj yfdsj,b zf,eh-
qbkib ufwbkt,bs vtn cbqhvtptf7 hjvt-
kbw fzfh,t,c nev,jc cdkbc cbuh'tc8 
yfdsj,bc fvjnev,df vbobc ptlfgbhpt [j-
hwbtklt,f ufbIdbfst,bs7 hjvtkbw bmvyt,f 
zf,ehqbkbc kekfib nev,jc wbrkehb 
veifj,bc lhjc8 fv ghjwtcib [ibhfl of-

hvjbmvyt,f emvb cdkbc cbnefwbf - hjwf nev,j veifj,c7 [jkj yfd-

 
 

bbhhffrrkkbb  uujjuueeff''tt  
ccnnee--cc  gghhjjaa88  ,,eehhqq--
ddbbcc  rrffssttllhhbbcc  uuffvvuutt  
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yf[8 @8 uh'bdb cdkbs cfnev,j lfyflufhbc cfthsj [tlb 

sj,bc fvjnev,df fh [jhwbtklt,f8 .jdtkbdt tc lfrfdibht,ekbf vj-
gjdt,ekb yfdsj,bc 
[fhbc[pt ~ufycfre-
sht,bs ufbidbfst,-
bc ghjwtcib`8 uh'b-
db cdkbc cfotdb 
cfnev,b lfyflufhbc 
veifj,bc ghbywbgb 
bcff7 hjv bub f[-
jhwbtkt,c yfdsj-
,bc fvjnev,dfc fhf 
vfhnj ufbidbfst,bc 
[fh]pt zf,ehqbk-

bc kekfib7 fhfvtl yfdsj,bc cdtnbc eiefkj fvjnev,dbs nev,jc 
rjycnhemwbbc .dbysfhbs bct7 hjv uffxybf itepqelfdb cdkf sbsmvbc 
zf,ehqbkbc vstk cbqhvtpt8  

cfnev,b lfyflufhbc vjmybk ktyneh cfotd vtmfybpvt,c uffxybf 
vstkb hbub egbhfntcj,fyb7 hjvkt,bw vfs vfqfk ntmybreh-trjyjvb-
reh vfxdtyt,kt,c ufyfgbhj,t,c8 tmcgkefnfwbbc gbhj,t,bf5 

 .dbysfhbc cdkbc cbuh'bc itepqelfj,f zf,ehqbkbc vstk 
cbuh'tpt9 

 cgtwbfkehb rjycnhemwbbc cbqhvekb cfnev,b .dbysfhbc uf-
vj.tyt,f7 hjvtkbw epheydtk.jac /thvtnekj,fc o.dbk wb-
kbylh lueibc cdkbs vfvzblhjt,kt,bc vskbfy ufwdtsfvlt9 

 uh'bdb infyut,bc yfwdkfl7 uh'tkb vfqfkb cbvnrbwbc vmjyt 
ktynt,bc ufvj.tyt,f lf .dbysfhib vbojkbc yfwdkfl vbcb 
cfresfhb ojybc 'fkbs vj'hfj,f7 hjvtkbw cfiefkt,fc b'kt-
df itvwbhltc .dbysfhbc wdtsf9 

 vhfdfk]thflfl itvwbhltc veif wbkbylht,bc hbw[db7 hfsf 
ufbpfhljc lfyflufhbc veifj,bc [fyuh'kbdj,f7 hflufyfw wf-
krtekb rdfy't,bc lfqkbkj,bc pqdfhb bphlt,f9 

 hfvlty]thvt ufbphlt,f .dbysfhbc cfiefkj vj'hfj,bc cbxmf-
ht9 

 vybidytkjdyfl itvwbhltc lbyfvbrehb 'fkt,bc vjmvtlt,f8 fv-
udfhb ths-thsb rjycnhemwbf lffveifdtc hectsbc ntmybrehb 
abpbrbc bycnbnenib ~DYBBNA u& Cyt;byjr`8 vbcb cfthsj 
[tlb ofhvjlutybkbf vt-@ yf[-pt8 vbc itvflutykj,fib itlbc5 
 veif ,jh,kbc ,heydbc 'hfdb9 
 lfyflufhbc tktmnhjfv'hfdb ~H"GCRY`9 
 htlemnjhb9 
 uflfcfnfyb lfyflufhbc gkfnajhvf7 hjvtkptlfw lfvj-
ynf;t,ekbf veif ,jh,fkb lf cfotdb ktynb9 
 lfyflufhbc veifj,bc vfhsdbc ,kjrb9 
 tktmnhjve[hezb8 

UCCL ufvj.tyt,ekbf vbrhjghjwtcjhekb vfhsdbc ,kjrib7 hj-
vtkbw itmvytc DYBBNA cgtwbfkbcnt,vf8 bub cfiefkt,fc b'ktdf 
chekbfl bmytc htfkbpt,ekb uh'bdcdkbfyb oytdbsb cfnev,b lfyf-
lufhbc egbhfntcj,fyb7 rth'jl5 

 vbtwtc lfdfkt,bc cf[bs xfidt,f2fvjqt,bc wbrkbc hfjltyj-
,f9 
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 vbtwtc lfdfkt,f .jdtkb xfidt,f2fvjqt,bc cbxmfhbc cblblt-
pt wbrkib9 

 vbtwtc lfdfkt,f .jdtkb xfidt,f2fvjqt,bc cbqhvtpt9 
 vbtwtc lfdfkt,f .jdtkb gfepbc [fyuh'kbdj,fpt lf mdtlf 

othnbkb .jdtkb xfidt,f2fvjqt,fpt wbrkib9 
 ufy[jhwbtkltc lfyflufhbc sdbsufidt,f jgthfnjhbc xfeh-

sdtkfl9 
 ufy[jhwbtkltc cfotdb ktynbc vlujvfhtj,bc rjynhjkb 

ktynbc vfmcbvfkehb lfzbvekj,bcfc7 ufo.dtnbc lfabmcbht,f 
.dbysfhbc ufztldbc ufvj ptvjs fy mdtvjs cdkbc lhjc9 

 itbyfhxeyjc vjwtvekb sfyf,fhb vj'hfj,f xfidt,bcf lf fvj-
qt,bcfc wbrkib9 

 ufyf[jhwbtkjc lfyflufhbc [tkbs vfhsdf7 fdnjvfnehb vfh-
sdf lbcnfywbeh ht;bvib8 

 
vvffhhssddbbcc  ,,kkjjrrbbcc  ccnnhheemmnneehhff  llff  iittvvfflluuttyykkjj,,ff  

 
tktmnhjfv'hfdbc vfhsdbc cmtvf ofhvjlutybkbf vt-# yf[-pt8 

vfhsdbc ,kjrbc itvflutykj,fib itlbc itvltub vjlekt,b lf ,kj-
rt,b5 

 rdt,bc ,kjrb9 
 lbcrhtnekb it.dfybc ,kjrb MDBB7 hjvtkbw ufyresdybkbf 

veifj,bc rjynhjkbc cbuyfkbc itcf.dfyfl7 ,heysf hbw[dbc 
uflfvojlb <HU7 ktynbc lfzbvekj,bc uflfvojlb KLU7 ,j-
kj ufvjhsdbc uflfvojlb <UU9 

rkfdbfnehf lbcgktb rdt,bc ,kjrb 

vlv vbrhjghjwtcjhb slv 

lbcrhtnekb 
it.dfybc vj-
lekb 

lbcrhtnekb 
ufvj.dfybc 
vjlekb 

fyfkjuehb 
it.dfybc 
vjlekb 

,heysf 
hbw[dbc 
uflfvojlb 

 ktynbc  
lfzbvekb    
uflfvojlb ,jkj 

ufvjvhsdtkb 

LYE 
H"GCRY-1 
tktmnhjfv'hfdb 

yf[8#8 uh'tkb cdkbc cfnev,b ufotdbc tktmnhjfv'hfdbc vfhsdbc ,kjr-cmtvf 
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 lbcrhtnekb cbuyfkbc ufvjv.dfyb vjlekb LCUV7 hjvtkbw 
ufyresdybkbf veifj,bc cbuyfkbc ufvjcf.dfyfl8 LYE fvjne-
v,df2xf.dbysdbc cbxmfhbc cblblbc rjlbc ltnfkt,bcfsdbc8 
DYE-c veif sdkbc ,heydbc vbvfhsekt,bc lf lfyflufhbc 
veifj,bc ht;bvbc vfhsdbcfsdbc9 

 fyfkjuehb cblblbc it.dfybc vjlekb FIV7 hjvtkbw ufyre-
sdybkbf LYE-c tktmnhjfv'hfdbc cbuyfkbc rjynhjkbcf-
sdbc9 

 rjynhjkbjhb ufyresdybkbf gbhdtkflb cbuyfkt,bc rjynhj-
kbcfsdbc7 lfyflufhpt lhjbsb vfdfkt,kt,bc lf ghjuhfvbc 
vfhsdbc cbuyfkt,bc ufvjveifdt,bcfsdbc7 tktmnhjfv'hfdbc 
veifj,bcfsdbc9 

 rkfdbfnehf ufyresdybkb LYE veif gfhfvtnht,bc vbcfwtvfl9 
 lbcgktb veifj,bc ht;bvbc ofhvjcf[dbcfsdbc LYC veifj,bc 

fcfo.j,fl ufhrdtek ht;bvib9 
 velvbdb lf[cjvt,bc vjo.j,bkj,f VLV ufyresdybkb LYE-c 

veifj,bc vjwtvekb ghjuhfvbc ityf[dbcfsdbc9 
 jgthfnbekb lf[cjvt,bc vjo.j,bkj,f JLV ufyresdybkb 

iefktlehb vjyfwtvt,bc lf cbuyfkt,bc lfveifdt,bc itlt-
ut,bc rjynhjkbc lf LYE-c vfhsdbc lhjt,bsb lf[cjvt-
,bcfsdbc8 yfuekbc[vt,bf7 hjv cfdtkt gbhj,t,ib ufy[jhwb-
tkltc uh'bdb cdkbc cfnev,b lfyflufhbc tmcgkefnfwbf8 
fmtlfy ufvjvlbyfht7 vbcb .dtkf rjvgjytynb7 vfs ijhbc vfh-
sdbc ,kjrb7 eylf b.jc veifeyfhbfyb ntvgthfnehbc afhsj 
cfpqdht,ib8 fqcfybiyfdbf bcbw7 hjv fv gbhj,t,c frvf.jab-
kt,c abhvf Octagon Systews8 fvbnjv cf,fpjl fqt,ek bmyf 
vfhsdbc ,kjrbcfsdbc Micro PC abhvbc vjlekb8 

lbcgktb 

rdt,bc 
,kjrb 

tktmnhjfv'hfdb 

bynthatbcb 

rkfdbfnehf 

ktynbc 
lf'f,ekj,bc 
uflfvojlb 

,heysf 
hbw[dbc 
uflfvojlb 

,jkj 
ufvjvhsdtkb 

yf[8$8 cfnev,b lfyflufhbc vfhsdbc cnhemnehekb cmtvf 
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yf[8 %8 vfhsdbc ,kjrbc ufht 
[tlb 

UCYL-bc vfhsdbc ,kjrbc tktmnhekb cmtvf ofhvjlutybkbf vt-$ 
yf[-pt7 hjvkbc rjynhjkbjhbc itvflutykj,fib itlbc5 

 vbrhjrjynhjkbjhbc vjlekb ^_$_9 
 it.dfy-ufvj.dfybc jhb vjlekb %^@$9 
 fyfkjuehb cblblbc it.dfybc gjhnb ~AIN`9 
 ghjwtcjhb #(^ nfmnehb cb[ibhbs @% v/h lf xfluvekb 

jgthfwbekb cbcntvbs DOS ^8@@9 
 gfhfktkehb gjhnb ~P2P`9 
 jhb sfyfvbvltdhekb gjhnb ~Com1 lf Com2`9 
 velvbdb lf[cjvt,bc vjo.j,bkj,f ~vvv-GPE`9 
 jgthfnbekb lf[cjvt,bc vjo.j,bkj,f ~vvv-JPE`8 
gfhktkehb gjhnbc vjlekb ^_$_7 hjvtkbw ufvjb.tyt,f !^-hbuf 

rkfdbfnehf KP-3, /thvtnekfl itthst,bcfsdbc7 [jkj vbvltdhj,bsb 
Com2 gjhnbs htfkbpt,f ufpehb ufyve[ndbc bylbrfnjhekb gfytkbc 
vbthst,f ~lbcgktb VE` ajhvfnbs $ cnhbmjyb @_-@_ cbv,jkjsb vj-
ltkb _#^!@ Centure® abhvf  Indusrtial Electronic Engineers8 

vbrhjghjwtcjhbc ^_$_ vjlekb lf lbcrhtnekb bpjkbht,ekb 
itv.dfy-ufvjv.dfyb vjo.j,bkj,f vjynf;lt,f $-atybfy rfhrfcib %@_$ 
RM Octagon Systems abhvbc8 

rkfdbfnehbc7 lbcgktbc7 rjynhjkbc lf vfhsdbc ufht cbuyfkt-
,bc vbthst,f vjlekt,sfy [jhwbtklt,f CMA cthbbc rf,tkbs7 vwbht-
uf,fhbnekb rktvehb cthbbc STB gkfnt,bs lf cfvjynf;j gkfnbs 
ATB-20. 

rfhrfcb gkfnt,bs7 rdt,bc ,kjrbs7 lbcgktbs lf rkfdbfnehbs7 
cfrjveybrfwbj tktvtynt,bs ~itvfthst,tkb rf,tkt,b lf rktvehb 
gkfnt,b` lfvjynf;lt,f rjhgecib Conceptline abhvf Schroff/Hoffman ~b[8 
yf[8%` ufht [tlb8 

vfhsdbc ,kjrbcfsdbc itvfdfk cb-
uyfkt,fl bsdkt,f5 

 ,heysf hbw[dbc7 ktynbc lfzbve-
kj,bc lf ,jkj fvjvhsdtkbc 
uflfvojlt,b9 

 tktmnhjfv'hfdbc rjynhjkbjhbc 
lbcrhtnekb cbuyfkt,b9 

 tktmnhjfv'hfdbc veifj,bc ht;bv-
bc vf[fcbfst,kt,bc fyfkjuehb 
cbuyfkt,b8 

vfhsdbc ,kjrbc ufvjvfdfk cbuyfkt-
,fl bsdkt,f ~H"GCRY`-bc UCCN tktm-
nhjfv'hfdbc vfhsdbc cbuyfkt,b5 

 cbxmfhbc lfdfkt,bc rjlb ~^-
sfyhbuf jhj,bsb rjlb`9 

 tktmnhjfv'hfdbc ,heydbc vbvfhsekt,bc cbuyfkt,b9 
 veifj,bc ht;bvbc vfhsdbc cbuyfkt,b ~[tkbs fy fdnjvfneh 

ht;bvib`9 
 lfyflufhbc lfve[hezt,bc cbuyfkt,b8 
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 gfhfvtnht,bc it.dfybc itvltu7 [jhwbtklt,f vbcb lf[cjvt,f 
velvbdb vf[cjdhj,bc vjo.j,bkj,fib ~VVV- GPE`7 hjvkbcsdbcfw ufvj-
b.tyt,f vbrhjrjynhjkbjhb ^_$_-bc akti vf[cjdhj,f8 

fdnjvfnehb ht;bvb ufyresdybkbf ~uccl` veifj,bcfsdbc vjwt-
vekb ghjuhfvbs8 fv lhjc vfhsdbc ,kjrb tktmnhjfv'hfdbc rjyn-
hjkc f[jhwbtkt,c8 

 xf.dbysdf-fvjnev,dbc hfjltyj,f .jdtk wbrkib9 
 xf.dbysdbcf lf fvjnev,dbc cbxmfhbc vjwtvekb gfhfvtnhb9 
 xf.dbysdbc cbqhvt .jdtkb xfidt,bcfc9 
 ufcfotdb jhufyjc vlujvfhtj,f ~ktynbc ufo.dtnf fy xfzhf` 

nev,jib9 
 ptlf lf mdtlf vlujvfhtj,fib .dbysfhbc itxtht,bc lhj .j-

dtk wbrkib9 
 tktmnhjfv'hfdbc veifj,bc gfhfvtnht,b9 
 uflfvojlbc vlujvfhtj,bc ,jkj ufvjvhsdtkb8 
lbcnfywbeh ht;bvib vfhsdf [jhwbtklt,f bv rjvgbenthbc vti-

dtj,bs7 hjvtkbw vbthst,ekbf vfhsdbc ,kjrsfy vbvltdhj,bsb by-
nthatbcbs RS-@#@8 fv ht;bvib vfhsdbc ,h'fyt,t,b7 ntmyjkjubehb 
itn.j,byt,fyb7 hjvkt,bw ufvjlbc vfhsdbc ,kjrbc lbcgktbpt7 nhfy-
cbkbhblt,f lfijht,ek rjvgbenthpt8 byajhvfwbbc ufyf[kt,bc lhj 
% ofvc itflutyc8 ufhlf fvbcf7 lbcnfywbeh ht;bvib fhct,j,c cfie-
fkt,f xfdndbhsjs lf htlfmnbht,f ufdertsjs UCCL veifj,bc gfhf-
vtnht,c8 
 

gghhjjuuhhffvveekkbb  eepphheeyyddttkk..jjaaff  
 
uh'bdb cdkbc cfnev,b lfyflufhbc ghjuhfvekb epheydtk.jaf 

UCCL lfveifdt,ekbf cb tyfpt7 hjvtkbw cfiefkt,fc b'ktdf vtmfybp-
vb dvfhsjs hjujhw [tkbs7 fctdt fdnjvfnehfl7 hjujhw lbcnfywb-
eh7 fctdt ghjuhfvek ht;bvib8 

[tkbs ht;bvb ufyresdybkbf UCCL wbrkehb xfidt,bc lfveifdt-
,bcf lf jgnbvfkehb vfhsdbc gfhfvtnht,bc ufvjveifdt,bcfsdbc wbr-
kib ~fvjqt,bc lf xfidt,bc7 ufxtht,bc ,jkj othnbkbc`8 vfhsdbc 
,h'fyt,t,bc ~xfhsdf lf ufvjhsdf`8 cfotdb ktynbc xfidt,bc lf fvj-
cdkbc cbxmfhbc7 veif sdkbc vj'hfj,bc cbxmfhbc8 bvfhst,f [tkbs 
ufvjnfybk vfhsdbc geknbc vtidtj,bs8 jgnbvfkehb gfhfvtnht,bc uf-
vjveifdt,bc itvltu fqybiyekb gfhfvtnht,b itb.dfyt,f tythujlfvj-
erblt,tk vf[cjdhj,fib ghjuhfvbht,bc ht;bvib8 

ghjuhfvbht,bc ht;bvb ufyresdybkbf UCCL fdnjvfneh ht;bvib 
veifj,bc lfdfkt,bcfsdbc8 

gfhfvtnht,bc it.dfyf [jhwbtklt,f lbfkjueh ht;bvib8 gfhfvt-
nht,b b.jaf jh ]ueafl8 gbhdtk ]ueac vbtresdyt,f fdnjvfnehb 
vfhsdbc itvltub gfhfvtnht,b5 

 ktynbc cbcmt9 
 ths wbrkib xfidt,fsf hbw[db9 
 .jdtkb xfidt,bc cbqhvt9 
 .jdtkb fvjqt,bc cbxmfht wbrkib9 
 .dbysfhbc ufxtht,bc lhj .jdtkb xfidt,bcfc wbrkib ptlf 

lf mdtlf vlujvfhtj,fib9 
vtjht  ]ueac vbtresdyt,f veifj,bc fdnjvfnehb rjynhjkb5 

mailto:-@#@8
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ktjy vf[fhf't 
nvl7 ghja87 cfvsj-vtm8 
bycnbnenbc vbkcfltyb 
nhfycgjhnbcf lf /bl-
hjvtmfybpfwbbc kf,8 

[tkv'qdfytkb 

 tktmnhjfv'hfdbc qth'pt veif vjvtynbc vfmcbvfkehb  vybi-
dytkj,f9 

 ~uccl`-bc fdnjvfnehb ufidt,bc lhj8 
~uccl` veifj,bc gfhfvtnht,bc it.dfyf [jhwbtklt,f rkfdbfneh-

bc vtidtj,bs7 hjvkbc rjynhjkb dbpefkehfl lbcgktblfy ofhvjt,c8 
 

llffccrrddyyff  
 

UCCL lfveifdt,fcf lf itmvyfib ~Dybbnf` bycnbnenbc sfyfv-
ihjvkt,sfy thsfl7 vjyfobktj,f vbbqtc jhty,ehubc cf[tkvobaj 
eybdthcbntnbc sfyfvihjvkt,vf7 rth'jl7 bycnbnenbc htmnjhvf d8 
,jylfhtyrjv8 fv;fvfl fqybiyekb lfyflufhb lfvpflt,ekbf lf jhty-
,ehubc cfhtofjpt 4cnhtkf@ uflbc ufvjwlfc8 

 
 

kbnthfnehf 
 

1. Bcfrjdbx H& Z&^ Kjubyjd D& B&^ Gjgflmrj D& T& Fdnjvfnbpf-

wbz ghjbpdjlcndtyys[ ghjwtccjd ytanzyjq b ufpjdjq 

ghjvsiktyyjcnb& V&# Ytlhf^ 1983&-423 c& 

 

 

 
 
  
 
 
 
 
efr ^^%8%5^^^8%8__$ 

k8 vf[fhf't 
  
,,FFMMJJ--CCEEAACCBBCC  YYFFDDSSJJ,,CCFFLLTTYYBBCC  ~~LLFFCCFFDDKKTTSSBBCC  VVBBKKCCFFLLTTYYBB `̀  
GGHHJJTTMMNNBBCC  CCFF[[TTKKVVOOBBAAJJ  NNTTMMYYJJKKJJUUBBEEHHBB  TTMMCCGGTTHHNNBBPPBBCC  

''BBHHBBSSFFLLBB  IITTLLTTUUTT,,BB  
 
ooffhhlluuttyybbkkbbff  vvbbyytthhffkkjjuubbbbcc  ccfftthhssffiijjhhbbccjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  ss88  uujjxxbbnnffiiddbbkkbbcc  

vvbbtthh  
  

ii tt cc ff dd ff kk bb   
  

,fmj-ceacbc yfdsj,cfltybc ~lfcfdktsbc vb-
kcfltyb` ghjtmnbc cf[tkvobaj ntmyjkjubehb 
tmcgthnbpbc xfcfnfht,kfl7 cfmfhsdtkjc eh,fyb-
pfwbbcf lf vityt,kj,bc vbybcnhbc !))* okbc $ 
st,thdkbc 1 _!-*@ othbkbc itcf,fvbcfl7 cfmfh-
sdtkjc trjyjvbrbc cfvbybcnhjc vtwybtht,bcf lf 
ntmyjkjubt,bc ltgfhnfvtynbc sfdv]ljvfhbc !$ 
st,thdkbc 1! ,h'fyt,bs7 itbmvyf cf[tkvobaj 
ntmybrehb cftmcgthnj rjvbcbf obyfvlt,fht cnfnb-
bc fdnjhbc sfd]ljvfhtj,bs8 
 tmcgthnbpf xfnfhlf itvltub 'bhbsflb vbvf-
hsekt,t,bs5 

YYFFDDSSJJ,,CCFFLLTTYYTT,,BB 77  YYFFDDSSJJ,,BBCCFF  LLFF  UUFFPPBBCC  CCFF,,FFLLJJ--

TT,,BBCC  LLFFVVEEIIFFDDTT,,FF  LLFF  TTMMCCGGKKEEFFNNFFWWBBFF  
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!8 yfdsj,bc nhfycghjnbht,bc cbcntvf lf vbcb cftmcgkefnfwbj                         
ht;bvb9 

 @8 cfby;byhj yfut,j,t,b lf cfvityt,kj byahfcnhemnehf9 
 #8 nthvbyfkt,b lf vbkcfltyt,bc uflfcfcdktkt,b9 
 $8 ufs,j,f7 dtynbkfwbf7 rjylbwbht,f lf [fy'fhecfahs[jt,f9 
 %8 tythujvjvfhfut,f9 
 ^8 yfdsj,cfltybc cbcntvbc rjhjpbbcfufy lfwdf9 
 *8 vfhsdbcf lf rjynhjkbc cbcntvf9 
 (8 cf'bt,j cfveifjt,b9 
 )8 trjkjubf lf ufhtvjc lfwdf8 
 rjvbcbbc itvflutykj,fib it.dfybk bmyf xdtyb mdt.ybc ofv.dfyb 
vtwybtht,b lf cgtwbfkbcnt,b5 s8 fukf't7 s8 ujxbnfidbkb7 b8 vidtybt-
hf't7 i8 jybfyb7 p8 cb[fhekb't7 f8 ahfyubidbkb7 j8 mewyfidbkb7 v8 
.baib't7 v8 wbwmbidbkb8 vfsb [tkv'qdfytkj,bs xfnfhlf tmcgthnbpf 
wfkrtekb vbvfhsekt,bs8 vfsbdt it[tlekt,t,bcfvt,h tmcgthnbpbc 
ljybc fvfqkt,bc vbpybs7 rjvbcbbc veifj,fib vbcfqt,fl lfvfnt,bs 
vjodtekyb bmyty itcf,fvbcb lfhut,bc vtwybtht,b lf cgtwbfkbcnt,b5 
p8 fpvfbafhfidbkb7 s8 ,f[nf't7 p8 ufcbnfidbkb7 d8 ujukb't7 k8 bvyf-
bidbkb7 d8 rbryf't7 ]8 rjybfidbkb7 p8 vutkf't7 b8 vtkfidbkb7 y8 gfgt-
yfidbkb7 b8 hjljyfbf7 h8 cfv[fhf't7 ,8 cehuekf't7 r8 afyjpfidbkb7 
l8 x[tb't7 p8 wb[tkfidbkb7 r8 othtstkb8 
 tmcgthnbpbcfsdbc ofhvjlutybkb b.j cfmfhsdtkjc yfdsj,bc 
cfthsfijhbcj rjhgjhfwbbcflvb lfcfvnrbwt,kfl ofhlutybkb ,fmj-
ceacbc ~lfcfdktsbc vbkcfltyb` cfghjtmnj fyufhbib ~ghjtmnb` # 
njvfl8 gbhdtkb njvb itbwfdlf ntmybreh fqothbkj,fc7 [jkj vtjht 
lf vtcfvt - yf[fpt,c8 
 eylf fqbybiyjc7 hjv fyufhbib ghfmnbrekfl ofhvjflutylf ob-
yfcfghjtmnj cnflbfc lf fhf chek.jabk cfveifj ghjtmnc8 bub 'b-
hbsflfl itbwfdlf rjywtgnefkeh ntmyjkjubeh lf ntmybreh vjcf-
pht,t,c7 by;bythbyubc tktvtynt,c8 
 cfghjtmnj fyufhbib7 hjvtkbw itlutybkbf byukbcehb abhvbc 
]jh] ,hfeybc vbth7 tmcgthnbpfpt ofhflubyf cfmfhsdtkjc vbkcflt-
ybc rjvgfybfv8 
 tmcgthnbpf xfnfhlf jh tnfgfl8 gbhdtkflb tmcgthnbpbc itlt-
ut,bc ufsdfkbcobyt,bs itlutybkb lfcrdyt,b ufcfwyj,fl uftupfdyf 
cfghjtmnj fyufhbibc fdnjhc8 fv lfcrdyt,ib vjwtvekb itybidyt,bc 
gfce[bc uffyfkbpt,bc cfae'dtkpt ufrtslf cf,jkjj lfcrdyf7 hjvt-
kbw ufycf[bkdtkfl lf lfcfvnrbwt,kfl uflftwf cfmfhsdtkjc trj-
yjvbrbc cfvbybcnhjc7 vtwybtht,bcf lf ntmyjkjubt,bc ltgfhnfvtync8 
 

66 66 88   TTMMCCGGTTHHNNBBPPFFPPTT  OOFFHHVVJJLLUUTTYYBBKKBB  CCFFGGHHJJTTMMNNJJ    
FFYYUUFFHHBBIIBBCC  VVJJRRKKTT  IIBBYYFFFFHHCCBB  ~~ VVBBVVJJ{{BBKKDDFF `̀ 

  
,fmj-ceacbc yfdsj,cfltyb7 fye t8 o8 lfcfdktsbc vbkcfltyb7 

ufsdfkbcobyt,ekbf rfcgbbc flhtekb yfdsj,bc nhfycgjhnbht,bcfsdbc 
cfyufifkblfy ~fpth,fb]fyb` ceacfvlt8 yfdsj,bc nhfycgjhnbht,f ufs-
dfkbcobyt,ekbf %#_ vv ~ufht lbfvtnhb` lbfvtnhbc *7% lf )7_ vv rt-
lkbc cbcmbc vbkcfltyt,bs8 vbkcfltybc vskbfyb cbuh't cfyufifkb-
lfy ceacfvlt itflutyc (^* rv-c8 bub itlut,f itvltub 'bhbsflb 
vjyfrdtst,bcfufy5 fpth,fb]fyib-!@ rv f[fkb vbkcfltyb ~cfyufifkb-
ifrufbf`7 yfobkj,hbd lfvsfdht,ekb fhct,ekb vbkcfltyb lff[kjt,bs 
$@! rv ~ifrufbf-fmcnfaf`7 f[fkb uflfv.dfyb vbkcfltyb lff[kjt,bs (% 
rv ~fmcnfaf-cfvujhb`9 cfmfhsdtkjib fhct,ekb lf fqlutybkb vbkcf-



208 CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

ltybc cbuh't #$) rv ~cfvujhb-ceacf`7 f[fkb )@_ vv ~ufht lbfvtnhb` 
lbfvtnhbc vbkcfltyb ceacbc nthvbyfkblfy nfyrtht,ib xfcfndbhsfl8 
yfdsj,bc vbojlt,bcfsdbc ~nhfycgjhnbht,bcfsdbc` ufsdfkbcobyt,ekbf 
[esb cfiefktlj cfnev,b cfluehb ~cfvb fpth,fb]fyib7 jhb cfmfh-
sdtkjib` lf jhb oytdbc lfvotdb cfluehb ~jhbdt cfmfhsdtkjib`8 
 cfo.bc gthbjlib ufsdfkbcobyt,ekbf %7! vk njyf yfdsj,bc 
nhfycgjhnbht,f otkboflib8 vbcfojlt,tkb yfdsj,bc cfghjtmnj cbv-
'kfdhtf *^@ v#2cs ~yjhvfkehb cffyufhbij (%_ v#2cs`8 cfnhfycgjhnb-
ht,tkb yfdsj,bc cbvrdhbdtf ($% ru2v#8 vbkcfltybcfsdbc cffyufhbij 
ntvgthfneht,bf5 cnfylfhnekb vbybvfkehb -%_C7 cnfylfhnekb vfmcb-
vfkehb +250C. vbkcfltyt,bc /blhfdkbrehb uffyufhbit,bc lhjc fqt-
,ekbf itcf,fvbcfl __C lf +400C. 
 cfnev, cflueht,ib nev,jt,bc tktmnhjfv'hfdt,bcfsdbc ufsdf-
kbcobyt,ekbf fdnjyjvbehb tktmnhjvjvfhfut,f lbptkutythfnjht,b-
lfy8 yfdsj,bc itcfyf[fl ~lfcfuhjdt,kfl` ceacfib ufsdfkbcobyt,e-
kbf js[b nthvbyfkb7 sbsjtekb #)*$% v# vjwekj,bs8 pqdfib 
ufxtht,ek nfyrtht,ib yfdsj,bc xfcfndbhsfdfl )@_ vv lbfvtnhbc 
vbkcfltybf ufsdfkbcobyt,ekb7 hjvkbc ,jkjpt vbvfuht,ekbf !@ v 
cbuh'bc $__ lf %__ vv lbfvtnhbc jhb vwehfdb vjmybkb vbkcfltyb8 
 vfubcnhfkehb vbkcfltyt,b lfvpflt,ekbf \%@ vfhrbc ajkf-
lbcfufy7 vfsb vfmcbvfkehb veif oytdff $^7% rgf7 yjhvfkehb veif -
!%7_ rgf7 [jkj cbvnrbwtpt ufvjcfwltkb - ^_7_ rgf8 
 gthcgtmnbdfib ufsdfkbcobyt,ekbf yfdsj,bc vbojlt,bc hfjlt-
yj,bc ufphlf (7(% vk njyfvlt otkboflib7 hbcsdbcfw cfzbhj uf[-
lt,f !# cfnev,b cfluehb7 [jkj !_7*@ vk njyfvlt itvlujvb ufp-
hlbcfsdbc otkboflib - !( cfnev,b cfluehb8 
 

66 66 66 88   TTMMCCGGTTHHNNBBPPBBCC  ''BBHHBBSSFFLLBB  LLFFCCRRDDYYTT<<BB 77  
  IITTYYBBIIDDYYTT<<BB 77  HHTTRRJJVVTTYYLLFFWWBBTT<<BB  LLFF  CCEEHHDDBBKKTT<<BB 

  
  fewbkt,tkbf fqbybiyjc7 hjv tmcgthnbpbc vfqfk ljytpt xfnf-
ht,fc vybidytkjdyfl eikblf [tkc ofhvjlutybkb vfcfkbc fhfrdf-
kbabwbehfl itchekt,ekb sfhuvfyb7 ufycfresht,bs nthvbyjkjub-
ehb epecnj,t,b8 

htwtypbht,ekb cfghjtmnj fyufhbibcflvb lflt,bs itafct,fc-
sfy thsfl7 rjvbcbbc vbth fqybiyek bmyf vstkb hbub efh.jabsb 
vjvtynt,b7 hjvkt,bw fbcf[f itybidyt,ib8 vfsufy 'bhbsflb vjwtvekbf 
mdtvjs wfkrtekb vbvfhsekt,t,bc vb[tldbs8 

 
!! 88   YY FF DD SS JJ << BB CC   NN HH FF YY CC GG JJ HH NN BB HH TT << BB CC   CC BB CC NN TT VV FF   

LL FF   VV BB CC BB   CC FF TT MM CC GG KK EE FF NN FF WW BB JJ   HH TT :: BB VV BB   
 

a) cfiefktlj cfnev,b cflueht,bc PS-11 lf PS-15 itlfht,bs 
vfqfkb aeymwbehb lfybiyekt,bc ufsdfkbcobyt,bs7 vbpfyit-
ojybkbf nev,jt,bc eahj vfqfkb hbubc htpthdbc fqt,f 
ajhvekbs $\%_%8 tc vybidytkjdyfl ufphlbc vskbfyfl cb-
cntvbc veifj,bc cfbvtljj,fc9 

b) cbcntvbc tmcgkefnfwbbc cfbvtljj,bc fvfqkt,bc vbpybs7 vb-
pfyitojybkbf cfnev,b cflueht,bc lfvzbh[y vbkcfltypt vf-
htuekbht,tkb cfhmdkbc lfhtpthdt,f ajhvekbs #\%_%7 yf-
wdkfl ufsdfkbcobyt,ekb @\%_%-cf8 fvbcfsdbc cfzbhj bmyt,f7 
cfnev, cflueht,pt rjktmnjhbc ufsdfkbcobyt,f9 
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g) vbpfyitojybkbf ceacbc nthvbyfkpt yfdsj,bc jaibhek vbk-
cfltyt,pt vbojlt,bcfsdbc nev,jt,bc lfhtpthdt,f ajhvekbs 
$\##%7 yfwdkfl ufsdfkbcobyt,ekb #\##%-bcf8 vskbfyfl cbc-
ntvbc cfbvtljj,bc fvfqkt,bc ufhlf7 tc vybidytkjdyfl ufp-
hlbc yfdsj,bc nfyrtht,ib xfndbhsdbcfsdbc cfbvtljj,fcfw lf 
epheydtk.jac ghjtmnbs ufsdfkbcobyt,ekb xfndbhsdbc [fyu-
h'kbdj,bc lfwdfc yt,bcvbth itvs[dtdfib9 

d) vbpfyitojybkbf7 vbkcfltybc lfpbfyt,ekb e,yt,bc ufyvfv[jkj-
t,tkb cfhmdkt,b lfvfnt,bs fqbzehdjc lbcnfywbehb vfhsdbc 
tktmnhjfv'hfdbs7 hfw cfiefkt,fc b'ktdf fdfhbek cbnefwbfib 
cfuh'yj,kfl itvwbhltc ufqt,bcf lf lfrtndbc [fyuh'kbdj,f 
lf jgthfnbekfl itchekltc fqybiyekb vfybgekfwbt,b9 

e) vbpfyitojybkbf cftmcgjhnj vjmybkb vbkcfltybc [fpbc lf-
vfnt,f7 hfw vybidytkjdyfl ufphlbc vbcb tmcgkefnfwbbc cfbvt-
ljj,fc7 ufycfresht,bs xfcfndbhsb nfyrthblfy jgthfnbekb vf-
hsdbc lhjc8 ufhlf fvbcf7 fewbkt,tkbf lfvfnt,bsb qjybc'bt,t-
,bc ufsdfkbcobyt,f ~lfpbfyt,ekb ctmwbt,bc fdnjvfnehb ufyvfv-
[jkjt,kbc ufhlf` fdfhbbc itvs[dtdfib pqdbc frdfnjhbfib lf-
qdhbkb yfdsj,ghjlemnt,bc ufdhwtkt,bc kjrfkbpfwbbcfsdbc9 

v) ghjtmnib fhfathbf yfsmdfvb vfubcnhfkehb vbkcfltybc uh'bd 
rjvgtycfwbfpt lf fhw vbcb ufybdb h[tdt,blfy lfwdfpt7 hfw uf-
evfhskt,kbf9 

z) ghjtmnib 'fkpt hsekfl fhbc ofhvjlutybkb vfubcnhfkehb 
vbkcfltybc ufvjwlf8 tzdc bodtdc vbcb chekb htfkbpfwbf7 se-
rb ufvjwlbc ntmyjkjubehb ghjwtcb chekfl ufy[jhwbtklt,f7 
vfiby ghjtmnbc fv yfobkib 'fkpt ,eyljdyfl fhbc ofhvjlut-
ybkb trjkjubehb ecfahs[jt,bc cfrbs[b9 

T) fhflfvfrvf.jabkt,kfl fhbc ufiemt,ekb vbkcfltyblfy  ufgf-
hdt,bcf lf lfpbfyt,bc flubkt,bc fqvjxtybc cfrbs[b8 ithxtekb 
vtsjlb ~oytdbcf lf yfdsj,bc vfcbc hfjltyj,bc rjynhjkb` fh 
fhbc chek.jabkb lf cfbvtlj8 ev]j,tcb bmyt,jlf cohfab ht-
fubht,bc sfyfvtlhjdt vtsjlt,bcf lf cbcntvt,bc ufvj.tyt,f9 

i) cbcntvbc vbojlt,bc cfhmdkt,bs htuekbht,bc yfwdkfl7 vbpfy-
itojybkbf ufsdfkbcobyt,ek bmyfc eahj h,bkb7 cfbvtlj lf 
trjyjvbehb vtsjlb - nev,jc ,heydbc cb[ibhbc htuekbht,f7 
cflfw rb tc itcf'kt,tkbf9 

k) ufyc[dfdt,ekb abpbreh-vtmfybrehb vf[fcbfst,kt,bc vmjyt ghj-
lemnt,bc nhfycgjhnbht,bc lhjc7 hfw itcf'kt,kfl fhbc vbx-
ytekb ghjtmnbc sfyf[vfl7 bmvyt,f cbcntvbc vrdtshfl ufyc[dfdt-
,ekb gfhfvtnht,bs aeymwbjybht,bc7 pju itvs[dtdfib rb7 cfth-
sjl veifeyfhbfyj,bc lfrfhudbc cfibihjt,f lhjbc ufhrdtek 
gthbjlib yfrflbc /blhfdkbrehb vf[fcbfst,kt,bc lf veifj,bc 
ht;bvbc itwdkbc ufvj8 

  
  

@@ 88   CC FF BB YY :: BB YY HH JJ   YY FF UU TT << JJ << TT << BB   LL FF     
CC FF VV II TT YY TT << KK JJ   BB YY AA HH FF CC NN HH EE MM NN EE HH FF   

  

a) ufehrdtdtkbf hjujh o.lt,f vlbyfhtt,bcf lf [tdt,bc uflfr-
dtsbcfc vbkcfltybc vluhflj,bc cfrbs[b flubkj,hbdb /bl-
hjlbyfvbrehb lf cfby;byhj-utjkjubehb gbhj,t,bc ufsdfkbc-
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obyt,bs7 dbyfblfy fh fhbc vjyfwtvt,b vsbc vlbyfhtt,bcfsdbc 
lfvf[fcbfst,tkb cfthsj lf kjrfkehb ofhtw[dbc cbqhvtt,bc 
lflutybc fewbkt,kj,bc itcf[t,9 

b) nthbnjhbbc ctbcvjfmnbdj,fcsfy lfrfdibht,bs ~'bhbsflfl (-
,fkbfyb pjyf` vbpfyitojybkbf ltvgathsf cbcntvbc vjo.j,f 
vfkbc vbkbc yfitycf lf ,eh]t,c ijhbc7 hfw cfvoe[fhjl7 
ghjtmnib fh xfyc9 

g) fh fhbc vjwtvekb fhct,ekb cfby;byhj yfut,j,t,bc cgtwbf-
kehb itvjovt,bc itltut,b8 fhfathbf yfsmdfvb ,tnjybc lfcf-
vpflt,kfl ufvj.tyt,ekb vfcfkt,bc itcf[t,7 ,tnjybc lfvpf-
lt,bc lf xfc[vbc ntmyjkjubbc7 ,tnjybc [cyfhbc lfybiyekt-
,bc flubkfvlt nhfycgjhnbht,bcf lf ufv.fht,bc gbhj,t,pt9 

d) o.kbfy lf,hrjkt,t,cf lf zfj,bfy flubkt,pt vbkcfltyb ,t-
njybs bafht,f8 ghjtmnib tc ,tnjybc atyf vj.dfybkbf v[j-
kjl vbkbc efh.jabsb fvjyfpytmbc ~itnbdnbdt,bc itvs[dtdf` 
cfgbhojytl7 hjltcfw ,tnjybc aeymwbf ufwbkt,bs afhsjf 
~vbkbc vtmfybrehb lfpbfyt,bcfufy lfvwfdb cfiefkt,f7 fynbrj-
hjpbekb atyf zfj,bfyb flubkt,bcfsdbc`8 fmtlfy ufvjvlbyfht7 
ghjtmnb eylf itbwfdltc fv atybc vjo.j,bc ntmyjkjubehb 
ghjwtcbc fqothfc lf sdbs ,tnjybc itlutybkj,bc itcf[t, 
byajhvfwbfc9 

e) ghjtmnib cfsfyfljl ofhvjlutybkb fh fhbc yfdsj,cfltysfy 
vbcfcdktkb cffdnjvj,bkj upt,bc vjo.j,bc rjycnhemwbekb 
lf ntmyjkjubehb cfrbs[t,b8 

 
## 88   NN TT HH VV BB YY FF KK TT << BB   LL FF   VV BB KK CC FF LL TT YY TT << BB CC     

UU FF LL FF CC FF CC DD KK TT KK TT << BB   
  

a) ofhvjlutybkb vfcfkt,blfy ufvjvlbyfht ~cfghjtmnj fyufhbib7 
njvb !` cfvityt,kj rjycnhemwbfsf ufcffyufhbit,kfl fh fh-
bc ufsdfkbcobyt,ekb atsmt,bsb7 lfhn.vbsb7 mfhbc mvtlt,bcf-
ufy ufvjodtekb fthjlhtrflb vjdktyt,bc ~vlbyfhtt,pt7 fh[t-
,cf lf [tdt,pt ufykfut,ekb uflfcfcdktkt,bc rjycnhemwb-
t,bcfsdbc`7 kbsjybc htpthdefhbc [ibhb itdct,f-lfwkbs 
ufvjodtekb db,hfwbekb lf rjhgecbc ztmehb lfndbhsdt,b 
lf vfsb cblbltt,b9 

b) nthvbyfkbc utyutuvfpt lfnfybkbf uf,fnjyt,ekb mfhbc mvt-
lt,bc cmtvf8 ghjtmnbc cfbyajhvfwbj xfvjyfsdfkib fh fhbc 
vbsbst,ekb byajhvfwbbc vbqt,bc o.fhj8 cfmfhsdtkjc htcge-
,kbrbcfsdbc vjmvtl yjhvt,cf lf otct,ib fh fhbc ceacbc7 
jrfvbc7 f[fkb cfvujhbcf lf vbkcfltybc nhfcbc c[df geymnt-
,bc mfhbc lf sjdkbc lfndbhsdbc cblbltsf vjyfwtvt,b7 hbc 
ufhtitw j,btmnt,bc jgnbvfkehb lfghjtmnt,f lf vityt,kj,f 
ite'kt,tkbf9 

g) lbptkbc cfodfdbc itcfyf[b kbsjybc htpthdefhbc rjycnhem-
wbfl ghjtmnib ufsdfkbcobyt,ekbf 4dthnbrfkehb wbkbylhe-
kb htpthdefht,b vwehfdb ~vwjwfdb` cf[ehfdbs48 [ctyt,ekb 
cf[ehfdbfyb htpthdefht,bc ufvj.tyt,f ~fityt,f` (-,fkbfyb ct-
bcvehb pjybcfsdbc lfeidt,tkbf7 hflufyfw ctbcvehb ptvjmvt-
lt,bcfc htpthdefhib itcfyf[b cbs[bc nfkqbc cbvfqkt fq-
otdc !7% vtnhc lf vtnc8 hjujhw wyj,bkbf7 htpthdefhbc 
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vwehfdb cf[ehfdbc cfdfhfelj ~lfcfidt,b` uflfathlt,f ~uf-
lf[hf`7 /thvtnekj,bc gbhj,blfy ufvjvlbyfht7 itflutyc !%_ 
vv-c8 ofhvjlutybkb yf[fpt,bc vb[tldbs ite'kt,tkbf bvbc 
lflutyf7 se hf rjycnhemwbek qjybc'bt,t,c bsdfkbcobyt,ty 
ghjtmnbc fdnjht,b [ctyt,ekb uflf[hbcf lf nfkqbc lfh-
n.vbc ,fkbc mvtlt,bc cfobyffqvltujl9 

d) 3nthvbyfkb ceacf4-c utyutuvfpt fh fhbc lfnfybkb htpth-
defht,bc ufhitvj cffyrthj abkt,b8 yf[fpt,pt7 cflfw vjwt-
vekbf vbkcfltyt,bc uflfcfcdktkt,b fh[t,pt7 vlbyfhtt,cf lf 
[tdt,pt7 fh fhbc yfxdtyt,b vbkt,bc lffyrtht,f uheynsfy it-
zblekj,bc ufphlbcfsdbc9 

e) fityt,ekb htpthdefht,bc ufvjwlbcfsdbc utyutuvfpt fh fhbc 
lfnfybkb cfsfyfljl itvjovt,ekb vwbht vjwekj,bc htpth-
defhb8 fctdt fh fhbc vjwtvekb htpthdefhbc ufvjwlbc vt-
sjlbrf9 

v) vfcfkt,b fh itbwfdc vbkcfltybc uflfcfcdktkt,bc7 kbsjybc 
htpthdefht,bcf lf vbcb cf'bhrdkt,bc yf[fpt,c7 hbc ufvjw 
fv fcgtmnbs cf,jkjj lfcrdyt,bc ufrtst,f ite'kt,tkbf8 

 
$$ 88   UU FF SS << JJ << FF 77   DD TT YY NN BB KK FF WW BB FF 77   RR JJ YY LL BB WW BB HH TT << FF     

LL FF   {{ FF YY '' FF HH EE CC FF AA HH SS {{ JJ TT << FF     
  

a) vbpfyitojybkbf vbkcfltybc ufhtvjvwdtkb vfcbdbc s,j- lf 
ntyabpbrehb sdbct,t,bc ~cbs,jufvnfhj,bc7 ntvgthfnehfufvnf-
hj,bc7 cbs,jntdflj,bc7 ntyufvnfhj,bc7 ntybc uflfnfybc gj-
ntywbfkufvnfhj,bc7 ntyntdflj,bcf lf ntyitvwdtkj,bc` ufy-
cfpqdhf7 vbkcfltycf lf ufhtvjvwdtk vfcbdc ijhbc w[flb 
lf afhekb cbs,jc vbvjwdkbc ghjwtcbc ufsdfkbcobyt,f9 

b) vbkcfltybc ufhtvjvwdtkb uheynbc cffyufhbij vbybvfkeh 
ntvgthfnehfl vbqt,ekbf gkec %_C7 hfw firfhfl vfqfkbf8 
kb[bc mtlcf lf vbc vbcflujvt,pt7 pqdbc ljyblfy !___-!!*_ 
vtnh cbvfqktpt lf vbkcfltybc ufykfut,bc ~lff[kjt,bs ! 
v-bc` cbqhvtpt7 fhfhtfkehfl vbudfxybf pfvshbc gthbjlib 
uheynbc tcjlty vfqfkb ntvgthfnehf8 vbpfyitojybkbf nhfcbc 
lfvf[fcbfst,tk othnbkt,ib # v cbqhvtvlt ntvgthfnehekb 
ufpjvdt,bc xfnfht,f9 

g) cfnev,b cflueht,bc ufs,j,f7 dtynbkfwbf-rjylbwbht,bc cbc-
ntvbc ufht vbybvfkeh cffyufhbij ntvgthfnehfl vbqt,ekbf 
gkec %-!%_C ~ud8 #_`8 fm7 fk,fs itwljvff8 fh itb'kt,f pfv-
sfhib /fthbc ufhtvjc fct vfqfkb ntvgthfnehf /mjyltc8 cft-
hsjl7 hjltcfw kfgfhfrbf /fthbc vbybvfkeh lf vfmcbvfkeh 
ntvgthfneht,pt7 vfiby fewbkt,tkbf vbsbst,f7 cf[tklj,h 
hjvtk ntvgthfnehfptf kfgfhfrb - cfiefkj ctpjyehpt7 cf-
iefkj sdbehpt7 cfiefkj lqt-qfvehpt7 se f,cjkenehpt9 

d) ufs,j,f-dtynbkfwbf-rjylbwbht,bc cbcntvt,bs fqzehdbk yfut-
,j,t,ib /fthbc ufhtvjc vbybvfkehb lf vfmcbvfkehb lfcfi-
dt,b ntvgthfneht,bc ufycfpqdhbc lhjc ~ud8#_` eylf bmyfc 
vbsbst,ekb /fthwdkbc cb[ibht lf afhlj,bsb ntybfyj,bc bc 
vybidytkj,f7 hjvkbcsdbcfw lfcfidt,bf ntvgthfnehbc vjwt-
vek afhukt,ib wdfkt,flj,f9 
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e) fewbkt,tkbf vtnb .ehflqt,f lftsvjc [fy'ht,bc fqvjwtyt,bc 
vbptpt,bc fqvja[dhfc7 rth'jl7 yfut,j,t,bc tktmnhekb lf 
vtmfybrehb yfgthorfkofhvjmvybc lfwdfc7 yfdsj,bc jhsmkbc 
/fthib cfibib rjywtynhfwbbc ofhvjmvyfcsfy ,h'jkfc lf 
tktmnhjcfltyt,bc bpjkfwbbc eo.dtn rjynhjkc8 vbpfyitoj-
ybkbf cfnev, cflueht,ib velvbdvjmvtlb7 cnfwbjyfhekb uf-
pjfyfkbpfnjht,bc lf.tyt,f7 hjvkt,bw /fthib yfdsj,bc jh-
smkbc rjywtynhfwbbc pqdhekb lfcfidt,b cblblbc uflfzfh-
,t,bc itvs[dtdfib fdnjvfnehfl xfhsfdty fdfhbek dtynbkf-
wbfc7 iemehbs lf ,uthbs cbuyfkbpfwbfc8 cfnev,b cflueht,b 
fatsmt,f - lf [fy'fhcfibib j,btmnt,bf7 vfsb ufybfdt,f eylf 
[lt,jltc [tkjdyehb lf fhf ,eyt,hbdb dtynbkfwbbs8 fvfcsfy7 
ufsdfkbcobyt,ekb eylf b.jc fv yfut,j,bc fdfhbekb dtynb-
kfwbfw9 

v) cfcehdtkbf fdnjvfnehb [fy'fhcfmhj,b cfiefkt,t,bc ufsdf-
kbcobyt,f cfnev,b cflueht,bc ityj,t,bcfsdbcfw8 

  
%% 88   TT YY TT HH UU JJ VV JJ VV FF HH FF UU TT << FF   

  

a) vbpfyitojybkbf ufy[bkek bmyfc cfmfhsdtkjc nthbnjhbfpt 
ufykfut,ekb cfnev,b lf oytdbc lfvotdb cflueht,bc7 fu-
htsdt ceacbc nthvbyfkbc tythujcbcntvblfy tktmnhjvjvfhf-
ut,bc ufy[jhwbtkt,bc trjyjvbrehb vbpfyitojybkj,f lf ntm-
ybrehb itcf'kt,kj,f gthcgtmnbdfib7 hbsfw itb'kt,f vybidyt-
kjdyfl ufev]j,tcltc kjrfkehb trjkjubehb cbnefwbf9 

b) flubkb fmdc ntmcncf lf yf[fpt,c ijhbc ghbywbgek itecf-
,fvj,fc8 vfufkbsfl7 gbhdtkb njvbc !() ud-pt vjwtvekbf7 
hjv ceacbc nthvbyfkbcfsdbc tktmnhjutythfnjht,bc cbv'kf-
dhtf #__ rdf7 [jkj itcf,fvbc yf[fppt ~^%%!-Z-60-M-EL-SD-

002` -(__ rdf8 ntmcnib bmdt vbsbst,ekbf7 hjv fdfhbekb tk-
tmnhjutythfnjhbc cbv'kfdht $%_ rdf7 [jkj itcf,fvbc yf[fp-
pt -#%_ rdf8 

 
^̂ 88   YY FF DD SS JJ << CC FF LL TT YY BB CC   CC BB CC NN TT VV BB CC     

RR JJ HH JJ PP BB BB CC FF UU FF YY   LL FF WW DD FF   
 

a) ghjtmnib lfidt,ekbf jhb nbgbc lfwdf8 gfcbehb -vbkcfltybc 
ufht bpjkfwbf lf fmnbehb - rfsjlehb lfwdf8 hbu itv-
s[dtdfib7 fuhtsdt ufsdfkbcobyt,ekbf lfwdf ghjntmnjht,bc 
vtidtj,bs8 vskbfyj,fib tc qjybc'bt,t,b cfrvfhbcbf vbkcflt-
ybc cbcntvbc ufht rjhjpbbcfufy fltrdfnehb lfwdbcfsdbc9 

b) buekbc[vt,f7 hjv fhct,ekb vbkcfltybc lfpbfyt,ekb bpj-
kfwbf fqlutybkb bmyt,f kjrfkehfl8 fvfdt lhjc fh fhbc 
fqothbkb kjrfkehb lfpbfyt,bc fqvjxtybc vtsjlb7 vbcb cfb-
vtljj,f8 bubdt t[t,f ajkflbc ufhcfwvbc lfpbfyt,bc 
fqvjxtyfc9 

g) lfghjtmnt,bc fv tnfgpt fh fhbc ufycfpqdhekb rfsjlehb 
lf ghjntmnjhekb lfwdbc afhlj,f8 fh fhbc vjwtvekb lf 
uffyfkbpt,ekb uheynbc fuhtcbekj,f ~tktmnhjobyfqj,f7 ft-
hfwbf7 ntybfyj,f lf f8 i8` lf ntvgthfnehf nhfcbc ufcodhbd8 
fvfdt lhjc fv gfhfvtnht,bc rjv,byfwbf ~hjvtkbw7 sfdbc 
v[hbd7 lfvjrblt,ekbf nhfcbc ufykfut,bc cbqhvtpt` ufycf-
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pqdhfdc ufkdfyehb ltybc cblbltc7 t8 b8 ghjntmnjhbc tat-
mnehj,fc8 .jdtkbdt tc fhsekt,c fhuevtynbht,ekb lfcrdyt-
,bc ufrtst,fc tkmnhjmbvbehb lfwdbc tatmnehj,bc lf [fy-
uh'kbdj,bc ~@% otkb` itcf[t,9 

d) ghjtmnib fh fhbc ufsdfkbcobyt,ekb vj[tnbfkt ltyt,bc 
xf[ij,bc cbcntvf8 eahj vtnbw7 fh fhbc fqothbkb rjhjpb-
ekb rjynhjkbc lf vjybnjhbyubc cbcntvf7 hjvkbc ufhtit 
'ytkfl ofhvjcflutybf vbkcfltyt,bc cfbvtlj aeymwbjybht,f9 

e) vbkcfltybc cbcntvf lfwekbf v[jkjl ufht rjhjpbbcfufy8 
buekbc[vt,f7 hjv iblf rjhjpbbc cbxmfht efqhtcfl vwbhtf7 
hfvltyflfw ufvfdfkb yfdsj,b sfdbceafkbf gfhfabybcfufy lf 
itbwfdc ujubhlbc vwbht hfjltyj,fc8 se gbhj,f lfhqdtekb 
bmyt,f7 ufsdfkbcobyt,ekbf iblf lfwdbc lf by/b,jnjhbc vb-
ojlt,bc cbcntvbc lfvjynf;t,f8 fvfcsfy lfrfdibht,bs7 vbpfy-
itojybkbf ufsdfkbcobyt,ek bmyfc itvfdfkb yfdsj,bc itv-
lutykt,bc velvbdb mbvbehb rjynhjkb8 

 
** 88   VV FF HH SS DD BB CC FF   LL FF   RR JJ YY NN HH JJKK BB CC   CC BB CC NN TT VV FF   

 
a) vfhsdbcf lf rjynhjkbc cbcntvbc ofhvjlutybkb cmtvf rjyw-

tygnefkehbf lf vstkb hbub cfrbs[t,bc itafct,bcfc fh fh-
bc vjnfybkb rjyrhtnekb vjyfwtvt,b lf lfcf,est,t,b8 cbcn-
tvbc fut,bc pjuflb ghbywbgt,b eylf t.hlyj,jltc htfkeh 
vjyfwtvt,c9 

b) ljrevtynib vjnfybkb hbub cfrbs[t,bc itvs[dtdfib vjwtve-
kbf bctlfw w[flb rjyrhtnbrf ~vfufkbsfl7 ud8 !!!`7 [jkj 
yfobkb cfrbs[t,bcf vtnbcvtnfl pjuflb lf ,eyljdfybf ~ud8 
)^`8 eahj vtnbw7 pjubthsb cfrbs[b ljrevtynib ofhvjlutyb-
kbf cehdbkt,bc ljytpt ~ud8 )@`9 

g) itvjsfdfpt,ekb pjubthsb vtsjlbc ufvj.tyt,f trjyjvbrehb 
vjcfpht,t,blfy ufvjvlbyfht7 cftzdjf ~ud8*%` lf itcf,fvbcfl 
itb'kt,f itcecnltc vfhsdbc cbcntvbc tatmnehj,f7 cfbvtlj-
j,f7 ecfahs[jt,f lf f8 i9 

d) yfdsj,cfltybc vfhsdbc [tkbs veifj,bc ht;bvbc itvs[dtdbcf-
sdbc v[jkjl jgthfnjhbc ufvjwlbkt,fpt lf.hlyj,f7 fk,fs 
ufevfhskt,tkbf ~ud8 )$`8 eahj vtnbw7 fv ht;bvib veifj,bc 
lhjc jgthfnjht,bc cfveifj tyfw rb fhff ufycfpqdhekb8 

 
(( 88   CC FF '' BB TT << JJ   CC FF VV EE II FF JJ TT << BB   

  

a) ghjtmnib vjwtvek utjvjhajkjubeh7 utjntmybreh lf nj-
gjuhfabek cf'bt,j cfveifjt,sfy thsfl cfzbhj b.j rjv-
gktmcehb cfby;byhj-utjkjubehb7 /blhjkjubehb lf rkbvf-
njkjubehb rdktdt,bc ufsdfkbcobyt,fw9 

b) utjvjhajkjubeh cfveifjsf itchekt,f %_ vtnhbc cbufybc 
rjhbljhib vbeqt,tkbf8 bub itb'kt,f ufvfhskt,ekb .jabk-
b.j dfrt htkbtabcf lf chekbfl thsudfhjdfy utjkjubeh 
gbhj,t,ib8 vjwtvekb j,btmnbcfsdbc rb7 cflfw htkbtabc wdf-
kt,flj,bc ufhlf flubkb fmdc mfyt,bc7 utjkjubehb ghjwtc-
t,bcf lf vjdktyt,bc vhfdfkathjdyt,fc7 yfdsj,cfltybc nhfc-
bc cfby;byhj-utjkjubehb gbhj,t,bc lfcflutyfl fctsb dbohj 
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pjkb cfrvfhbcb fh fhbc lf c[dflfc[df itvs[dtdt,ib bub 
hfvltybvt fctekblfy hfvltybvt rbkjvtnhc itb'kt,f fqotd-
ltc9 

g) obyfcofhb utjvjhajkjubehb rdktdt,bc vbpfyb fh itb'kt,f 
b.jc v[jkjl uheynbc ]ltyflb e,yt,bc ufvjdkbyt,f8 fhfyfr-
kt,b vybidytkj,f fmdc yfdsj,cfltybc vstkb nhfcbc ufcod-
hbd vjcfkjlytkb c[df utjkjubehb ghjwtct,bcf lf vjdkt-
yt,bc itcofdkfc lf vfs hfjltyj,hbd lf[fcbfst,fc9 

d) fhfathbf yfsmdfvb vbobcmdtif7 rth'jl7 uheynbc o.kt,bc itc-
ofdkfpt7 vfsb ljytt,bc lflutybcf lf fuhtcbekj,bc [fhbc-
[bc ufvjdktybc sdfkcfphbcbs9 

e) fh fhbc vbsbst,ekb cfdtkt lf kf,jhfnjhbekb rdktdt,bc 
ltnfkehj,bc lf vjyfwtvsf cnfnbcnbrehb epheydtk.jabc 
itcf[t,8 hfw itt[t,f zf,ehqbkt,bc cbqhvtt,bc vbsbst,fc7 
w[flbf7 gbhj,bsfl eylf xfbsdfkjc7 hflufy wfkrtek rjy-
rhtnek itvs[dtdfib7 vfsb cbqhvtt,b itb'kt,f vybidytkjdyfl 
itbwdfkjc9 

v) fh fhbc ufsdfkbcobyt,ekb cfby;byhj-utjkjubehb gbhj,t,bc 
sdfkcfphbcbs hsek lf cfibi e,yt,pt ~vto.hekb7 ctkehb7 
]ltyflb7 lfzfj,t,ekb7 pqdbc itkab lf c[d8` cgtwbfkehb 
ltnfkehb rjvgktmcehb cfby;byhj rdktdt,bc xfnfht,f8 

 
)) 88   TT RR JJKKJJ UU BB FF   LL FF   UU FF HH TT VV JJ CC   LL FF WW DD FF   

  
a) ghjtmnbs ofhvjlutybkb vfcfkt,b fh b'ktdf cfiefkt,fc 

chekfl xfnfhltc tmcgthnbpf trjkjubbcf lf ufhtvjc lfw-
dbc yfobkib8 bcbyb eahj vhfdfk itrbs[dfc ofhvjij,ty7 
dblht b'ktdbfy rjyrhtnek itafct,fc vskbfyfl yfdsj,cflt-
ybc trjkjubehb ecfahs[jt,bcf fy vbcb wfkrtekb yfobkbc 
ntmyjkjubehb lf ntmybrehb uflfo.dtnt,bc chek.jabc 
itcf[t,9 

b) ufy[bkekb vfcfkt,blfy w[flbf7 hjv cfmvt udfmdc ehsektc7 
fhfecfahs[j7 lblb vjwekj,t,bc xfyfltyt,bcf lf fvjyfa-
hmdtdbc cbdhwtib ufdhwj,bk j,btmnt,sfy8 fvltyfl7 fewbkt-
,tkbf vbcb vfmcbvfkehb lbcnfywbeh-nthbnjhbekb ufvb]dyf8 
fh fhbc yfstkb ofhvjlutyf bvbc itcf[t,7 se hf ufdktyfc 
vjf[ltyc yfdsj,cfltyb cbcntvf vbcb ufdhwtkt,bc pjyfib 
~hbu itvs[dtdfib @_-#_ rv lf vtnb` htrhtfwbf-nehbcnek7 
akjhbcnek-afeybcnehb lfybiyekt,bc /f,bnfnt,pt8 tc cf-
rbs[b vtwybthekfl lfecf,est,tkbf9 

g) fh fhbc ufvjveifdt,ekb thsbfyb vblujvf lf ntmyjkjubeh-
ntmybrehb uflfo.dtnf vstk hbu cfrdfy'j cfrbs[t,ib8 pju 
itvs[dtdfib ~rth'jl7 [vfehb ceacbc nthvbyfkpt lf f8 i8` 
lfhqdtekbf yjhvfnbekb vjs[jdyt,b9 

d) fh fhbc chek.jabkb ufhtvjib c[dflfc[df njmcbrehb vbyf-
htdt,bc vjltkbht,bc cfrbs[b8 ghjtmnbs ufsdfkbcobyt,ekb 
4trjkjubehb epheydtk.jabcfc4 fh fhbc ufvj.tyt,ekb vtw-
ybtht,bc sfyfvtlhjdt vbqotdt,b9 

e) cfthsjl fh fhbc fhuevtynbht,ekb ghjtmnbs ufsdfkbcobyt-
,ekb evybidytkjdfytcb tnfgbc - vbkcfltyt,bc fqlutybcf lf 
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ufvjwlbc itvs[dtdfib itcfchekt,tkb cfveifjt,bc trjkj-
ubehb ecfahs[jt,bcf lf ufhtvjc lfwdbc cfrbs[t,b8 

 
!! __ 88   PP JJ UU FF LL BB   LL FF CC RR DD YY FF 77   HH TT RR JJ VV TT YY LL FF WW BB TT << BB   

  LL FF   CC EE HH DD BB KK TT << BB   
 

a) cfghjtmnj fyufhbibc ufy[bkdbcf lf itcofdkbc cfae'dtkpt 
cftmcgthnj rjvbcbf fcrdybc7 hjv ofhvjlutybkb vfcfkf rjy-
wtgnefkehb sdfkcfphbcbs ghbywbgib cojhfl fhbc uffpht-
,ekb lf vbcfqt,bf8 ntmyjkjubehb lf ntmybrehb uflfo.dt-
nt,b 'bhbsflfl ittcf,fvt,f vfubcnhfkehb yfdsj,cfltyt,bcf-
lvb of.tyt,ek vjs[jdyt,c lf bsdfkbcobyt,c cfthsfijhbcj 
vfcinf,bs lfuhjdbk ufvjwlbkt,fc9 

b) fvfdt lhjc cftmcgthnj lfcrdyfib vjwtvekb itybidyt,b vybi-
dytkjdfybf lf fewbkt,tkbf vfsb ufsdfkbcobyt,f lfghjtmnt-
,bc itvlujv tnfgpt7 vityt,kj,bcf lf tmcgkefnfwbbc lhjc9 

g) vbudfxybf7 hjv bv itybidyt,bcf lf mdtvjs xfvjsdkbkb cfmfh-
sdtkjc cgtwbfkbcnt,bc cfby;byhj lf ntmyjkjubehb uflfo-
.dtnt,bc ufsdfkbcobyt,f lflt,bsfl bvjmvtlt,c yfdsj,cfltyb 
cbcntvbc cfbvtljj,fpt7 ntmybreh-trjyjvbreh vfxdtyt,kt,cf 
lf trjkjubehb ecfahs[jt,bc epheydtk.jafpt7 rth'jl5 

 ufhlfvfdfk lf fdfhbek ht;bvt,ib ~/blhfdkbrehb lfh-
n.vt,bc lhjc` cbcntvbc lfpbfyt,bcfufy lfvwfd-vfhtue-
kbht,tkb cbcntvt,b lf vtsjlt,b9 

 vbkcfltyt,ib ufgfhdt,bc abmcfwbbcf lf lfpbfyt,bc fl-
ubkbc ufyvcfpqdhtkb vtsjlb9 

 jaijhekb cbcntvbc rjhjpbbcfufy lfwdbcfsdbc ghfmnb-
rfib ufvjwlbkb7 tatmnehb7 bfab lf [tkvbcfodljvb 
ghjntmnjhekb lfwdf vfyufyevpt ityflyj,bc cfae'dtk-
pt9 

 fyfrht,b lf 4hekjybct,hb4 bydtynfhekb cfupfj cfafht-
,b9 

d) mdt.ybc bynthtct,blfy ufvjvlbyfht7 vbpfyitojybkfl vbudfxybf 
itbmvyfc cfvtsdfk.ehtj ntmptlfv[tldtkj,bc velvbdvjmvtlb 
]ueab ~rjvbcbf`7 hjvtkbw ufyb[bkfdc lfcfdktsbc yfdsj,cf-
ltybc lfghjtmnt,bc7 vityt,kj,bcf lf tmcgkefnfwbbc cfrbs-
[t,sfy lfrfdibht,ekb .dtkf vbqt,ekb uflfo.dtnbkt,bc vf-
hst,ekj,fc lf tatmnehj,fc8 tc [tkc iteo.j,c yfdsj,cf-
ltybc yjhvfkeh tmcgkefnfwbfc7 cfzbhj qjybc'bt,t,bc lhj-
ekfl lf ujybdhekfl uflfo.dtnfc lf hfw vsfdfhbf7 trj-
kjubehb ecfahs[jt,bc epheydtk.jafc8 

 vbpfyitojybkfl vbudfxybf fqbybiyjc7 hjv cftmcgthnj rjvbcbfv 
fhfths[tk vbvfhsf s[jdybs cfmfhsdtkjc yfdsj,bc cfthsfijhbcj 
rjhgjhfwbfcf lf cfmfhsdtkjc yfdsj,bc rjvgfybfc7 hfsf rjvbcbbc 
c[ljvt,c lfcoht,jlyty ghjtmnbc fdnjhsf rjktmnbdbc ofhvjvfluty-
kt,b7 vfuhfv eitltujl8 cfrbs[bcflvb fvudfhb vblujvf .jdkfl uf-
evfhst,kfl vbudfxybf8 cftmcgthnj rjvbcbbc c[ljvt,c hfvlty]thvt 
lftcohj fqybiyekb rjhgjhfwbbcf lf rjvgfybbc ofhvjvflutykt,b7 
hjvkt,bw ufycfresht,ekb rjvgtyntynehj,bs fh ufvjbhxtjlyty7 hfw 
xfylf .dtkfpt vybidytkjdfyb cfrbs[t,bc fyfkbpbcfc8 
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 yfdsj,cfltyb ,fmj-ceacf erdt fitylf lf tmcgkefnfwbfib it-
dblf ufcek otkc7 vfuhfv hjujhw cf[tkvobaj cftmcgthnj rjvbcbbc7 
fctdt lfhusfy lfrfdibht,ekb xdtyb mdt.ybc c[df cgtwbfkbcnt,bcsdbc 
lqtvlt ewyj,bf se hjujh fbcf[f vfsb itybidyt,b lf cehdbkt,b 
yfdsj,cfltybc vityt,kj,bcf lf tmcgkefnfwbbc lhjc8 fhfse fh it-
mvybkf cfvtsdfk.ehtj fy ntmptlfv[tldtkj,bc velvbdvjmvtlb ]ueab 
~fy rjvbcbf`7 fhfvtl yfdsj,cfltyb mfhsdtkb cgtwbfkbcnt,bcfsdbc gh-
fmnbrekfl ufcfblevkjt,ek j,btmnfl bmwf ~sevwf vbc vityt,kj,f-
pt lf fv;fvfl tmcgkefnfwbfib vjyfobktj,lf lf vjyfobktj,c mfhs-
dtksf 'fkpt itpqelekb rjynbyutynb`7 hfw .jdkfl lfeidt,kfl 
vbudfxybf8 tc itwljvt,b hjv fh ufvtjhltc7 vjvfdfkib cfzbhjf 
itveifdltc bctsb cfrfyjyvlt,kj behblbekb fy cf[tkitrhekt,j 
,fpf7 hjvtksf vb[tldbsfw vfmcbvfkehfl bmyt,f lfwekb xdtyb mdt-
.ybc vjcf[ktj,bc bynthtct,b lf ghbjhbntnekfl bmyt,f fqbfht,ekb 
vfsb vjyfobktj,f vfubcnhfkehb yfdsj,cfltyt,bc ufy[jhwbtkt,bc 
.dtkf tnfgpt7 seylfw bvbnjv7 hjv fctsb j,btmnt,bc htf,bkbnfwbf 
lf vityt,kj,f7 vfs ijhbc ,fmj-s,bkbcb-]tb/fybc cftmcgjhnj 
vfubcnhfkehb vbkcfltybc7 cekfw fh fhbc ijhtekb gthcgtmnbdf8  
 fewbkt,tk gbhj,fl vbudfxybf cf[tkvobaj cftmcgthnj rjvbcbbc 
hjkbc fvfqkt,f7 hjvkbc uflfo.dtnbkt,fc rfyjybc 'fkf eylf uffx-
yltc8 tc v[jkjl cbrtsbc vjvnfyb bmyt,f xdtyb mdt.ybcfsdbc7 hflufy 
oby ofvjotdc mdt.ybc bynthtct,c7 [tkc iteo.j,c lfghjtmnt,bc 
ljybcf lf tmcgkefnfwbbc cfbvtljj,bc fvfqkt,fc8 
 cojhtl fv fvjwfyt,bc vbpyt,bc [fpufcvbs fqybidyfc bcf[fdc 
vbpyfl erdt rfhuf [ybc obyfs xfnfht,ekb tmcgthnbpbc itltut,bc 
ufvjmdt.yt,f7 vbcb ufwyj,f vtwybht,bcf lf cgtwbfkbcnt,bc eahj af-
hsj ohtt,bcfsdbc8 fqybiyekb vbvfhsekt,bs ~fqybiyek lfhuib` bub 
gbhdtkb mfhsekb cf[tkvobaj cftmcgthnj rjvbcbbc itltut,c fcf-
[fdc lf itcf'kjf cfhut,kj,f vjenfyjc vjvfdfk sfj,fc sfdbcb 
cfmvbfyj,bcfc8 
 
 
 

l. kurdRelaSvili 
 

nnaavvTToobbiiss   wwaarrmmooeebbiiss   ppeerrssppeeqqttiivveebbii   mmssoofflliiooSSii   
  

wwaarrddggeenniilliiaa  mmiinneerraallooggiiiiss  ssaaeerrTTaaSSoorriissoo  aakkaaddeemmiiiiss  aakkaaddeemmiikkooss  TT..  ggooCCiittaaSSvviilliiss  mmiieerr  
 
msoflio ekonomikaSi navTobi umniSvnelovanes 

rols asrulebs. msoflios pirveladi energiis moxma-
rebis daaxloebiT 40%-s navTobi Seadgens da misi 
moxmareba kvlavac izrdeba. aRniSnulis gaTvaliswine-
biT, metad aqtualuri sakiTxia navTobis samomavlo 
momaragebis saimedooba.  

optimisturi SexedulebiT, navTobis wliuri 
msoflio mopoveba amJamindeli 25 miliardi barelid-
an 2020 wlisaTvis gaizrdeba 40 miliard barelamde 
[3]. sxva ufro pesimisturi prognozebis mixedviT ki 
navTobis msoflio warmoeba piks miaRwevs 2004 wels, 
ris Semdegac moxdeba misi permanentuli dacema, ra-

mac SesaZloa gamoiwvios morigi msoflio energetikuli krizisi [1]. 
navTobis samomavlo momaragebis saimedooba mniSvnelovnad aris 

damokidebuli mis potenciur resursebze, amoRebis teqnikur, teqnolo- 
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giur, ekonomikur da politikur faqtorebze. potenciuri amoRebadi 
navTobis moculobis ganxilvisas saWiroa moxdes navTobis resursebisa 
da rezervebis gamijvna (ix. cxrili). navTobis resursebi ganixileba ro-
gorc navTobis sruli moculoba mocemul adgilas, xolo rezervebi 
navTobis is nawilia risi amoRebac SesaZlebelia Tanamedrove teqno-
logiuri saSualebebiT da gamarTlebulia ekonomiurad.  

rezervebi SeiZleba daiyos dadgenil (Proved), SesaZlo (Possible) da 

albaTur (probable) kategoriebad. dadgenili rezervebi aris navTobis 
is moculoba, romelic praqtikulad SesaZlebulia amoRebul iqnas cn-
obili navTobis resursebidan arsebul ekonomikur da saeqspluatacio 
pirobebSi [2]. arsebobs 90% albaToba imisa, rom realurad amoRebu-
li navTobis moculoba gadaaWarbebs dadgenil rezervebs. albaToba 
imisa, rom realurad amoRebuli navTobis moculoba gadaaWarbebs da-
dgenili da albaTuri rezervebis jams aris 50%, xolo dadgenili, 
albaTuri da SesaZlo rezervebis jams 10%-iT aWarbebs. amrigad, samre-
wvelo prognozirebis miznebisaTvis mizanSewonilia mxolod dadgenili 
da albaTuri rezervebis gaTvaliswineba. 

sxvadasxva dros da rigi avtorebis mier navaraudebi iyo msofli-

oSi  navTobis potenciuri amosaRebadi maragi (Ultimate Recovery), rome-
lic moicavs ekonomikurad amosaRebad resursebs da savaraudo aRmo-
saCeni navTobis resursebis im nawils, risi amoRebac SesaZlebeli iqne-
ba Tanamedrove teqnologiebis gamoyenebiT (ix. nax. 1). 

 amerikis SeerTebuli Statebis geologiuri samsaxuris mier Cata-
rebuli gamokvlevis safuZvelze, msoflioSi navTobis potenciuri ma-
ragis moculoba 3 trilion barels utoldeba [6]. amis safuZvelze, 
amerikis energetikis sainformacio saagentos mier warmodgenili iqna 
navTobis msoflio warmoebis 2 savaraudo versia [4]. pirvel SemTxveva-
Si navTobis wliuri warmoeba gaizrdeba 2%-iT da daaxloebiT 2016 
wels, rodesac msoflioSi navTobis maragis mTliani moculobis naxe-
vari iqneba moxmarebuli, navTobis warmoeba miaRwevs piks. amis Semdeg 
navTobis warmoeba permanentulad daecema. meore SemTxvevaSi (nax. 2, wy-
vetili xazi) navTobis warmoeba gaizrdeba manam, sanam rezervebis da 
warmoebis Tanafardoba ar gautoldeba 10-s. aRniSnuli Tanafardoba 

navTobis sruli potenciuri resursebi (Total Oil Resource Base) 

aRmosaCeni navTobis resursebi 

(Undiscovered Resources) 

aRmoCenili navTobis resursebi 

(Discovered Resources) 

ekonomikurad amoRebadi resursebi 

(Economically Recovered Resources) 
ekonomikurad amouRebadi resursebi 
(Economically Unrecovered Resources) 

dadgenili mTliani 
rezervebi  

(Proved Ultimate Recovery) 

sxva rezervebi 

(Other Reserves, Not Proved) 

SesaZlo 
rezervebi 

(Possible Reserves) 

albaTuri 
rezervebi  

(Probable 

Reserves) 

dadgenili 
rezervebi 

 (Proved 

Reserves) 

dagrovili mopoveba 

 (Cumulative 

Production) 

navTobis resursebi da rezervebi [2] 
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aRebulia amerikis SeerTebuli Statebis gamocdilebis magaliTze, ro-
desac navTobis warmoebam piks miaRwia (1970 w.).   

amerikis energetikis sainformacio saagento upiratesobas aniWebs 
meore versias. aRniSnuli prognozidan gamomdinare, 2020 wlisaTvis 

msoflioSi navTobis wliuri warmoeba miaRwevs daaxloebiT 40 milia-
rd barels, rac Seesatyviseba optimistur varauds. magram aRniSnuli 
meTodologiis gamoyeneba mTeli msofliosaTvis kiTxvis qveS SeiZleba 
davayenoT. magaliTad, dasavleT cimbirSi navTobis mopovebis pikis 
dros (1980-ian wlebSi) rezervebisa da warmoebis Tanafardoba iyo 35-
40 farglebSi, xolo volga-uralis regionSi (1972-73 w.w.) 21-28 farg-
lebSi [5]. amrigad, amerikis gamocdilebis gamoyeneba mTeli msoflios 
masStabebiT usafuZvlod SeiZleba CaiTvalos. 

navTobis warmoebis prognozirebisaTvis aRsaniSnavia amerikeli ge-
ologis king habertis Teoria, romlis mixedviTac navTobis warmoeba 
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nax. 2. aSS-s energetikis sainformacio saagentos mier warmodgenili  

navTobis warmoebis prognozi [4] 

nax. 1. navTobis potenciuri maragebi [4] 

msoflioSi navTobis potenciuri maragebi (sxvadasxva

avtoris varaudiT)

0 0.5 1 1.5 2 2.5 3 3.5 4
trilioni bareli

Pratt 1942
Weeks 1948
MacNaughton 1953
Weeks 1959
Shell 1968
Moody 1970
Moody 1972
Linden 1973
Adams & Kirby 1975
Folinsbee 1976
Nelson 1977
Nehring 1978
Meyerhoff 1979
Halbouty 1981
Nehring 1982
Martin 1984
Masters 1987
Bookout 1989
Campbell 1992
Masters 1994
Campbell 1995
USGS 95% 2000
USGS Mean 2000
USGS 5% 2000



  

CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 219 

piks aRwevs, rodesac pirveladi navTobis maragis moculobis daaxlo-
ebiT naxevari aris moxmarebuli. 1956 wels habertma sakuTari meTodo-
logiiT ivarauda, rom  amerikis SeerTebul StatebSi navTobis warmo-
eba miaRwevda piks 1970 wels, rac Semdgom sakmaod didi sizustiT ga-
marTlda. aRniSnulidan gamomdinare, im SemTxvevaSi, Tu msoflios nav-
Tobis maragis moculobas CavTvliT 3000 miliard barelad (rac sakma-
od optimisturad SeiZleba CaiTvalos) da gamoviyenebT zemoT aRni-
Snul midgomas, maSin msoflio navTobis warmoebis piki mosalodnelia 
2016 wels. 

aRsaniSnavia am dargSi iseTi cnobili eqspertebis mier gamoqveyne-
buli prognozebi, rogorebic arian kampbeli da lahere. maTi varaud-
iT msoflioSi navTobis maragis mTliani moculoba Seadgens mxolod 
1800 miliard barels. amis safuZvelze, msoflioSi navTobis warmoebam 
SesaZlebelia piks miaRwios uaxloes momavalSi, daaxloebiT 2004 
wlisaTvis (ix. nax. 3). 

zemoT aRniSnuli gamokvlevebis Sedegebis SejerebiT SeiZleba gake-
Tdes daskvna imis Sesaxeb, rom msoflioSi navTobis warmoebis piki mo-
salodnelia \\6 saukunis pirvel meoTxedSi, rac gansakuTrebul mni-
Svnelobas aniWebs msoflios im regionebs, sadac navTobis warmoebis 
gazrdaa SesaZlebeli. erT-erT aseT regions warmoadgens kaspiis regi-
oni, romlis navTobis resursebis aTvisebam didi ekonomikuri sargebe-
li SeiZleba moutanos ara marto navTobis uSualo mwarmoebel qvey-
nebs, aramed maT mezobel qveynebsac. ekonomikuri sargeblis garda, nav-
Tobis transportireba regionis qyveynebSi politikuri stabilurobis 
erT-erT umniSvnelovanes garantad SeiZleba mogvevlinos, rac friad 
mniSvnelovania saqarTvelosTvis. 
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IIGGCC  33BBJJHHBBCC  DDTTKKBB44  LLFF  VVBBCCBB  GGFFHHNNYYBBJJHHTT<<BB  
 

ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  hh88  ssttddppff''bbcc  vvbbtthh  
 

 cfmfhsdtkj-idtbwfhbbc thsj,-
kbdb itpqelekb gfce[bcvut,kj,bc 
cfofhvj 3bjhbc dtkb4 itbmvyf !))% 
otkc lf vbc lfvae'yt,kt,fl bsdkt-
,bfy7 cfmfhsdtkjc  v[hblfy7 vfibyltkb 
ltgfhnfvtynb 3cfmyfdsj,b47 hjvtkcfw 
vbybzt,ekb /mjylf cf[tkvobajc cf[t-
kbs [tkvjothbc eakt,f7 lf idtbwf-
hbbc v[hblfy 3ytitytk gtnhjkbev 
kbvbntlb48 itcf,fvbcfl jh gfhnybjhc 
ijhbc [tkitrhekt,bc [tkvjothbc 

itvltu7 cf[tkvobajc vbth ufwtvek bmyf @%-okbfyb rjv-
gktmcehb kbwtypbf7 hjvkbc vb[tldbsfw igc 3bjhbc dtkbc4 cfvjmvtlj 
fhbfkb ufybcfpqdhf s,bkbcbcgbhf yfdsj,ufpbfyb hfbjybs7 hjvkbc cfth-
sj afhsj,b !!__ rdflhfnek rbkjvtnhc itflutyc8 
 ufwtvekb kbwtypbbc lf ofhvjt,bc otclt,bc sfyf[vfl7 3bjhbc dt-
kbc4 cfmvbfyj,f ufybcfpqdhf cfvb 'bhbsflb vbvfhsekt,bs5 yfdsj,bcf lf 
ufpbc cf,fljt,bc  't,yf-'bt,bs7 fhct,ekb cf,fljt,blfy yfdsj,bc lf uf-
pbc vjgjdt,bs lf vbqt,ekb ghjlemwbbc vfhrtnbyubs8 
 ptvjs fqybiyek cfkbwtypbj afhsj,ib itdblf bctsb wyj,bkb 
yfdsj,bc cf,fljt,b7 hjujhbwff cfvujhbc cf,flj ~cfvujhbc lf gfnfh'te-
kbc sfqt,b ybyjovbylbc sfqbc ufvjrkt,bs`7 cfvujhbc cfv[htsb sfqb 
lf rhofybcb7 fuhtsdt hecsfdbc ufpbc cf,flj8 
 !))% okbc yjtv,hbc sdblfy igc 3bjhbc dtkvf4 lfbo.j yfdsj,bc 
vjgjdt,f cfvujhbc cf,fljlfy lf itvlujvib !))^ otkc tnfgj,hbd itb-
.dfyf lfveifdt,fib cfvujhbc cfv[htsb sfqbc lf rhofybcbc cf,fljt,b8 

eiefkjl zf,ehqbkt,bc htf,bkbnfwbf lf vfspt rfgbnfkehb ht- 
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vjynt,b lfbo.j !))^ okbc bfydhbc sdblfy7 vfc itvltu7 hfw 3bjhbc 
dtkvf4 vbbqj lfcfdktsbc nbgbc rfgbnfkehb itrtst,bc lfpuf RRJJ<<JJNNBB  
lf c[df vjo.j,bkj,f-lfyflufht,b ~ctgfhfnjht,b7 yfdsj,bc lt,bnbc cf-
pjvb vj,bkehb lfyflufht,b7 vj,bkehb utythfnjht,b lf c[d8 8̀ yfdsj,bc 
vjgjdt,bcfsdbc8 fvfdt otkc itvjbnfytc TTVVCCRRJJCC nbgbc cf,ehqb lfpuf7 
hjvtkbw lfvjynf;lf lfcfdkts stktsbc afhsj,pt lf gbhdtkb vtnht,b 
ufb,ehqf !))^ okbc fghbkbc sdtib8 itvlujvib7 !))* otkc cfvujhbc 
afhsj,pt uf,ehqtc rbltd jhb zf,ehqbkb8  

ptvjs fqybiyekb cf,fljt,blfy yfdsj,bc vjgjdt,f ofhvjt,lf cf-
iefkjl !% zf,ehqbkblfy7 hfw 3bjhbc dtkbc4 vbth c2r 3cfmyfdsj,blfy4 
vbqt,ekb zf,ehqbkt,bc @* +-c itflutyc8 

igc 3bjhbc dtkb4 zf,ehqbkt,bc cbqhvek htvjynt,cf lf rfgbnf-
keh itrtst,fc fofhvjt,lf jhb rfgbnfkehb itrtst,bc lfpubs ~thsb 
hecekb nbgbc -  A-50,  lf vtjht7 lfcfdktsbc nbgbc - RRJJ<<JJNNBB 8̀ fqcfyb-
iyfdbf7 hjv zf,ehqbkt,bc *_ +7 hjvtkbw itfvjovf 3bjhbc dtkvf4 fqyb-
iyekb lfput,bs7 vtnfl hsek ntmybreh vlujvfhtj,fib fqvjxylf8 js[-
vjwlffsbfyb okt,bc lfcfo.bcib fhct,ekb yfdsj,bc lfnfwt,bc itltufl 
lblbf zf,ehqbkt,bc cfyuhtdt,bc lf,by'eht,f lf c[d8 fhct,ekvf ufht-
vjt,fv ufvjbodbf zf,ehqbkt,bc itrtst,bcsdbc lfutuvbkpt vtnb lhjbc 
lf cf[cht,bc lf[fh]df lf7 se ufdbsdfkbcobyt,s bv ufhtvjt,fcfw7 hjv 
afmnbehb rfgbnfkehb itrtst,fsijhbcb lhj !@_ lqtf7 fldbkb ufcfut-
,bf7 hfnjv [lt,f vjgjdt,f fct vwbht hfjltyj,bc zf,ehqbkt,blfy8 
 !))^ okbc fudbcnjib7 cfvujhbc sfqbc zf,ehqbkt,b xfhstc ufp-
kbanbc cbcntvfib7 hjvtkbw lfcfdktsbc ntmyjkjubbc ufvj.tyt,bs lf-
vjynf;lf lf itdblf tmcgkefnfwbfib8 ufpb vfs gbhdtk tnfgpt vbtojlt-
,jlf 1@_@ zf,ehqbkblfy7 [jkj itvlujvib 1!@_-blfy8 fqcfybiyfdbf7 
hjv lfcfo.bcib fqybiyekvf vjgjdt,bc cbcntvfv rfhub itltub ufvjbqj7 
vfuhfv7 hjujhw itvlujvib ufbhrdf7 ufpkbanbc cbcntvbc fhfcojhvf tm-
cgkefnfwbfv zf,ehqbkt,bc yfflhtdb ufo.kbfyt,f ufvjbodbf8 lqtbcfsdbc 
ufpkbanbc cbcntvf gthbjlekfl lf fhfchekb lfndbhsdbs veifj,c8  

yfdsj,bc vjgjdt,bc fhct,ekb lf[ehekb cbcntvblfy qbf otcpt 
uflfcdkbc itvltu vj[th[lf yfdsj,cfltybc oytdbc !% fnvjcathjlfy # 
fnvjcathjvlt lfotdf lf fvbc itltufl7 yfobkb vtmfybrehb otcbs vjve-
ifdt zf,ehqbkt,bc iflhtdyek otcpt uflf.dfyf8 hfvfw 3bjhbc dtkc4 
vbcwf cfiefkt,f yfdsj,bc lqbehb vjgjdt,f #%-lfy !__ njyfvlt uftpfh-
lf8 
 .jdtkbdt ptvjs xfvjsdkbkvf7 3bjhbc dtkc4 cfiefkt,f vbcwf vbt-
qobf lhjt,bsb ofhvfnt,bcfsdbc lf !))^ okbc ,jkjc !))* okbc lfcf-
o.bcbcfsdbc lqbehb vjgjdt,f #%_-$__ njyfvlt uftpfhlf8 vfuhfv itvluj-
vib7 pjubthsvf j,btmnehvf lf ce,btmnehvf vbptpt,vf ufvjbodbf vjgjdt-
,bc dfhlyf lf lqtbcfsdbc lqtqfvehb vjgjdt,f (_-lfy !__ njyfvltf8 hf 
smvf eylf7 fqybiyekb vtnfl vwbhtf afmnbehfl itcf'kt,tk gjntywbfk-
sfy itlfht,bs8 

!))( okblfy bydtcnjhbc v[hblfy bydtcnbwbt,bc 'kbth itvwbht,bc7 
[jkj itvlujvib ~cfdfhfeljf lhjt,bs` cfthsjl ito.dtnbc itvltu7 
kjubrehbf itvwbhlf zf,ehqbkt,bc fqlutybsb cfveifjt,bc ofhvjt,f7 
hfw gbhlfgbhghjgjhwbekfl fbcf[f yfdsj,bc vjgjdt,bc ntvgpt8 se !))^-
!))* okt,ib lfyf[fh]t,b zf,ehqbkt,bc rfgbnfkeh htvjynt,pt b.j vf-
qfkb7 itcf,fvbcfl fv okt,ib xfnfhlf !^ lf !_ rfgitrtst,f8 itvlujv 
okt,ib fqybiyekb itvwbhlf lf itflubyf !))( otkc - @ zf,ehqbkb7 
[jkj !))) otkc - !8 lfvjrblt,ekt,f yfdsj,bc vjgjdt,fcf lf rfghtvj-
ynt,c ijhbc rfhufl xfyc mdtvjs vj.dfybk uhfabrpt8  
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!))) okbc ,jkjcfsdbc 3bjhbc dtkib4 lfbybiyf f[fkb vtyt]vtynb8 
fvbc itvltu7 3bjhbc dtkvf4 cfresfhb vjgjdt,ekb yfdsj,bc htfkbpfwbbs 
vjf[th[f uftcnevht,byf .dtkf lfdfkbfyt,f7 hjvtkbw vfc uffxylf cf[tk-
vobajc vbvfhs7 ufbcnevhf [tkafct,bc lfdfkbfyt,f lf7 hfw fqcfybiyfdbf7 
@___ okbc $ sdtib rfgbnfkehb htvjynb xffnfhf $ zf,ehqbkpt7 hfw 
cfrvfjl vfqfk ntvgpt vbesbst,c8 itcf,fvbcfl ufbpfhlf yfdsj,bc lqb-
ehb vjgjdt,fw8 se !))) otkc cfiefkj lqbehb vjgjdt,f itflutylf *@ 
n2lqq8-ib7 @___ okbc $ sdtib vfy itflubyf )_ n2lqq8 
 hf smvf eylf7 tc fhfcfrvfhbcbf lf 3bjhbc dtkb4 fh fgbht,c vbq-
otekpt ufxtht,fc8 itcf,fvbcb bydtcnbwbt,bc ufyf[kt,bc itvs[dtdfib7 lf-
utuvbkbf yfdsj,bc vjgjdt,bc ufphlf hjujhw fhct,ekb zf,ehqbkt,bc 
htf,bkbnfwbbc lfxmfht,bc [fh]pt7 fctdt f[fkb zf,ehqbkt,bc ,ehqdbs 
fhct,ek cf,fljt,pt lf f[fkb cf,fljt,bc uf[cybc [fh]pt8 
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 ief tjwtyehb dekrfyjutyehb 
yfktmt,bc vjltkbc itmvyfc lf vb-
cb abknhfwbek-ntdflj,bsb sdbc-
t,t,bc itcofdkfc lblb [ybc bcnj-
hbf fmdc lf  bo.t,f vfc itvltu7 
hfw !)*$ otkc cfvujhbc afhsj,-
pt fqybiyek yfktmt,ib ufb[cyf 
yfdsj,bc cf,flj8 c[dflfc[df lhjc 
fv ghj,ktvbs lfbynthtclf lf cf-
vtwybthj rdktdt,c fofhvjt,lf hf-
vltybvt sfj,bc vtwybthb - ,fnjyt-
,b fktmcfylht kfkbtdb7 lfdbs ,e-
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ktbidbkb7 ijsf rbnjdfyb7 lbnj gfgfdf lf vhfdfkb c[d8 fqybiyekb 
cfrbs[t,b ufiemt,ekbf vfs vbth ufvjmdt.yt,ek vhfdfk cfvtwybthj 
yfihjvcf lf cnfnbt,ib8  
 fqybiyekb cfrbs[bc [ibh itvs[dtdfib fhfcojhb ufut,f fy bu-
yjhbht,f bodtdlf lf cfvoe[fhjl7 lqtcfw bodtdc wfkrtekb zf,eh-
qbkbc lf vskbfyj,fib cf,fljc fhfcojh lfveifdt,fc lf itcf,fvb-
cfl7 lblb hfjltyj,bc yfdsj,bc cfvhtodtkj vfhfut,bc lfyfrfhut,c8 
 ptvjs fqybiyekb fdnjht,bc efvhfdb cfvtwybthj yfihjvbc uf-
fyfkbpt,bcf lf 3bjhbc dtkbc4 utjkjubehb cfvcf[ehbc [tks fhct-
,ek eybrfkeh afmnbeh vfcfkfpt lf.hlyj,bs7 xdtyc sfdc eakt,fc 
df'ktds xfdthbjs fv ehsektcb cfrbs[bc ufydbsfht,fib7 ufdfrtsjs 
pjubthsb lfcrdyf lf itdbnfyjs vwbhtlb7 vfuhfv ghbywbgekb rjht-
mnbdt,b lqtvlt fhct,ek vjltkib8 
 xdtyc vbth vjgjdt,ekb vfcfkbc eybrfkehj,f bvfib vlujvfht-
j,c7 hjv lfo.t,ekb !))^ okblfy yfdsj,bc rjvgfybf 3bjhbc dtkib4 
lfcfdktsbc ef[ktcb ntmyjkjubt,bc ufvj.tyt,bs xfnfht,ekb cfveif-
jt,bs gbhdtkfl bmyf vjgjdt,ekb cfhtofj utjabpbrehb vfcfkf7 
hjvtkvfw uffv.fhf flht xfnfht,ekb rdktdt,bc itltut,b ~'bhbsflfl 
ptlfgbhek ufvjcfdkt,pt lfrdbhdt,t,b lf ,ehqdbc ghjwtcib 
ufvjdktybkb ief tjwtyehb yfktmt,bc vjhajkjubehb sfdbct,eht,fyb`8 
 cfvujhbcf lf gfnfh'tekbc sfqt,pt fhct,ek uf,ehqek zf,e-
hqbkt,ib xfnfht,ekb utjabpbrehb rdktdt,bc vfcfkt,vf ~FMS - zf-
,ehqbkbc kekbc crfythb lf IDA - bynthfmnbehb cbqhvekb fyf-
kbpb` lffpecnf ief tjwtyeh-dekrfyjutyeh mfyt,ib fhct,ekb yfghf-
kt,bc jhbtynfwbt,b lf vjudwf cfiefkt,f gbhdtkfl7 eiefkjl zf-
,ehqbkib lfrdbhdt,bs7 vbudtqj 3hjp bc 4 lbfuhfvt,b ~yf[8!8`8 

hjujhw !-tk yf[-pt vj.dfybk lbfuhfvt,pt d[tlfds7 cfvujhbc 
sfqpt ufydbsfht,ekbf jhb 'bhbsflb vbvfhsekt,bc yfghfkb7 hjvtk-
sf jhbtynfwbt,b itvltub fpbvent,bs ufybcfpqdht,f5 gbhdtkb - ##_-
!%__7 [jkj vtjht !_-!)__8 hfw itt[t,f gfnfh'tekbc sfqc - yfghfkt-
,b jhbtynbht,ekbf jhb 'bhbsflb vbvfhsekt,bs5 #!_-!#__ lf %_-@#__8 
fqybiyekblfy yfskfl xfyc7 hjv gbhdtkb hbub yfghfkt,bcf jhbtynb-
ht,ekbf cnhemnehbc ufhlbufhlvj hjujhw cfvujhbc7 fctdt gfnfh't-
ekbc sfqt,pt7 [jkj vtjht hbub7 ufycfresht,bs gfnfh'tekbc 
sfqpt7 cnhemnehbc qth'bc vbvfhsekt,fc tvs[dtdf8 

flht xfnfht,ekb rdktdt,bc itltut,bs lf cfresfhb lfrdbhdt-
,t,bs lfcnehlt,f7 hjv ief tjwtyeh dekrfyjutyeh-lfyfktm mfyt,ib 
ufydbsfht,ekbf cfvb nbgbc yfghfkjdfyb rjktmnjhekb cbcntvf5  

!8 vfrhjyfghfkjdfyb cbcntvf [fcbfslt,f akeblbc 'fkbfy vfqf-
kb ufvnfheyfhbfyj,bs ~hfvltybvt fsfcb lfhcb`7 vfsb uf[cybkj,f wf-
krtek itvs[dtdt,ib hfvltybvt fstekb cfynbvtnhbc njkbf lf ofh-
vjflutyc akeblbc 'bhbsfl ufvnfht,c yfdsj,itvwdtkb atyt,blfy zf-
,ehqbkfvlt8 fv cbcntvt,ib akeblbc vj'hfj,f zf,ehqbkbc kekbcf-
rty neh,ektynehbf8 bcbyb [fcbfslt,bfy yfdsj,ufwtvbc 'fkbfy vfqfkb 
rjtabwbtynbs ~wfkrtek itvs[dtdt,ib (_-)_ +`8 

@8 vbrhjyfghfkjdfyb cbcntvf [fcbfslt,f cfiefkj cblblbc ufv-
nfheyfhbfyj,bs ~hfvltybvt fstekb vbkblfhcblfy - hfvltybvt fctek 
vbkblfhcfvlt`8 fv cbcntvbc yfghfkt,bc uf[cybkj,f 'fkbfy vwbhtf lf 
bpjvt,f vbkbvbrhjyt,blfy vbrhjyt,fvlt8 bcbyb ofhvjflutyty yf[ibh-
o.fk,flt,bc lfuhjdt,bc 'bhbsfl zehztkc ~ntdflj,fc` lf vfrhjyf-
ghfkt,bc thsvfytssfy lfvfrfdibht,kt,bf8 vfsb abpbrehb vf[fcbfst,-
kt,b 'fkbfy f[kjf nhflbwbekb uhfyekehb rjktmnjhbc abpbreh 
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vf[fcbfst,kt,sfy lf akeblbc vj'hfj,f fv cbcntvbc yfghfkt,ib 
hjujhw vfrhjyfghfkt,bcrty7 fctdt zf,ehqbkt,bcfrty kfvbyfhekbf8 

#8 ajhbfyb rjktmnjht,bc cbcntvbc obkb ief tjwtyeh dek-
rfyjutyeh-lfyfktmb o.t,bc zhbkib bvltyfl vwbhtf7 hjv fv nbgbc 
rjktmnjht,bc euekt,tk.jaf sbsmvbc fhfdbsfh ufdktyfc fh f[ltyc 
cf,fljc lfveifdt,fpt8 

se fqybiyekb vjltkb vbcfqt,bf7 vfiby zf,ehqbkt,bs ghjlem-
nbekb atyt,bc uf[cybc7 vfsb fsdbct,bc lf tmcgkefnfwbbc lhjc ve-
if bynthdfkt,bc /bacjvtnhekfl ptdbs uflfnfybc fhct,ekb cbcntvf 
.jdkfl ufvjecfltufhbf7 dbyfblfy se zf,ehqbkc uflfrdtsbkb fmdc 
thsb fy hfvltybvt vfrhjyfghfkb7 hjvkt,ibw cbs[bc vj'hfj,f ,tdhfl 
eahj uffldbkt,ekbf7 dblht vbrhjyfghfkt,ib7 lblb ltghtcbt,bs 
tmcgkefnfwbbc lhjc ~hfw cfvujhbc cf,fljc lfveifdt,bc flhtek 
cnflbfpt cfrvfjl vrdtshfl fhbc ufvj[fnekb`7 o.kbc itvjzhbc cf-
ibihjt,f zf,ehqbkib 'fkbfy vfqfkbf8 vfrhjyfghfkt,ib itvjzhbkb 
o.fkb fath[t,c vbrhjyfghfkt,blfy yfdsj,bc byntycbehfl ufvjltdyfc7 
vbtvfhst,f yfrkt,b obyffqvltuj,bcfrty ~zf,ehqbkbc kekf`7 
zf,ehqbkib itzhbc itvltu brfdt,c sfdbc cnfnbreh ljytc ~#%_-$__v` 
lf atybcf lf /blhjcnfnbrehb oytdt,bc sfyfafhlj,bc ufvj7 fqfh f'-
ktdc ghjlemnbek atyc yfdsj,bc ufwtvbc cfiefkt,fc8 fv vjvtynib 
abmcbhlt,f zf,ehqbkbc vskbfyb ~!__+-bfyb` ufo.kbfyt,f8 o.kbc vj-
ltybc cfbpjkfwbjl lut,f wtvtynbc [blb7 hjvtkbw [ibh itvs[dtdf-
ib fhftatmnehbf7 lf [blbc mdtlf bynthdfkib brfhut,f lblb hfjlt-
yj,bc yfhxtyb yfdsj,b7 hjvkbc itvlujvb vjgjdt,f erdt ite'kt,tkb 
[lt,f8 hf smvf eylf7 fqybiyekb ufhtvjt,f [ibh itvs[dtdfib bodtdc 
itemwtdfl ghjwtct,c lf itcf,fvbcfl yfdsj,bc fvjcfqt,b vfhfut,bc 
lbl lfyfrfhut,c8  

ufhlf fqybiyekbcf7 se zf,ehqbkc uflfrdtsbkb fmdc jhb lf 
vtnb vfrhjyfghfkb7 hjvtksf /blhjlbyfvbrehb vf[fcbfst,kt,b vrdts-
hfl ufyc[dfdt,ekbf7 fhct,j,c lblb fk,fsj,f7 hjv vj[ltc eahj 
vfqfkb /blhjlbyfvbrehb vf[fcbfst,kt,bc vmjyt yfghfkbc flhtekb 
ufo.kbfyt,f8 lf se fvudfhb yfghfkb zf,ehqbkbc vbth /bacjvtnhe-
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kfl eahj vfqkff uf[cybkb7 dblht vbc mdtdbs vlt,fht vfrhjyfghf-
kt,b7 vfiby wtvtynbc [blbc tatmnehj,f yekfvlt lflbc lf zf,eh-
qbkb ufvjlbc tmcgkefnfwbblfy7 vbe[tlfdfl bvbcf7 hjv vbc cfyuhtd-
bcgbhf pjyfib lfhxtybkbf cfrvfjl lblb hfjltyj,bc yfdsj,bc vfhfub8 

  .jdtkbdt ptvjs smvekblfy ufvjvlbyfht7 fewbkt,tkbf ufuh't-
kltc f[fkb lf fhct,ekb ntmyjkjubt,bc 'bt,f lf ufev]j,tct,f 
itvltub vbvfhsekt,t,bs5 

 .jdtkb f[fkb zf,ehqbkbc ,ehqdbc lf ghjlemnbekb atybc uf[-
cybcfc fy qbf kekblfy tmcgkefnfwbbc lhjc zf,ehqbkib eylf 
xfnfhltc ghjuhtcekb utjabpbrehb cfveifjt,b lf gbhdtk hbuib7 
FMS lf IDA vtsjlt,b9 

 fqybiyekb vtsjlt,bs vbqt,ek vfcfkfpt lf.hlyj,bs eylf vj[-
ltc zf,ehqbkbc vbth uf[cybkb ghjlemnbekb atyt,bc vbrhj- lf 
vfrhj-yfghfksf cbcntvt,bc thsvfytsbcufy bpjkfwbf-ufyv[jkjt,f8 
itcf'kj dfhbfynfl itb'kt,f ufvjlutc ghjlemnbekb atyt,bc bp-
jkfwbf-ufyv[jkjt,f t8o8 3cfwfdb rjkjybc ufht gfrtht,bc4 ~lfcf-
dkehb ntmyjkjubf` ufvj.tyt,bs9 

 tmcgkefnfwbbc gthbjlib o.kbc vjltybc bpjkfwbf eylf vj[ltc 
v[jkjl utjabpbrehb vtsjlt,bs zf,ehqbkib o.kbc vjltybc by-
nthdfkbc lflutybc itvltu8 bv itvs[dtdfib7 se o.kbc vjltyf zf-
,ehqbkib vbvlbyfhtj,c cfyuhtdbcgbhf mdtlf bynthdfkt,blfy7 bpj-
kfwbf lfcfidt,bf wtvtynbc [blbc cfiefkt,bs8 .dtkf c[df itvs[-
dtdfib o.kbc vjltybc lf[ij,f eylf ufy[jhwbtkltc ctktmwbehb 
cfbpjkfwbj vfcfkbc ufvj.tyt,bs9 

 rfntujhbekfl lfeidt,tkbf ief tjwtyeh dekrfyjutyeh-lfyfktm 
yfktmt,ib zf,ehqbkt,bc tmcgkefnfwbf vfqfkb ntvgt,bs lf vfqf-
kb ltghtcbt,bs8 
fqybiyekbc rjvgktmcehfl ufy[jhwbtkt,bc itvs[dtdfib7 vbybvevfv-

lt bmyt,f lf.dfybkb yfdsj,bc fvjcfqt,b vfhfut,bc lfyfrfhut,b8 
 
 

 
efr ^@$8@$ 

]8 ]jh,tyf't7 d8 x[j,f't7 d8 rfrekbf 
  
ZZFF,,EEHHQQBBKKTT,,BBCC  HHFFWWBBJJYYFFKKEEHHBB  RRJJYYCCNNHHEEMMWWBBFF  IIEEFF  TTJJWWTTYYBBCC  
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AAFFHHSSJJ,,TT,,PPTT  
  

ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  hh88  ssttddppff''bbcc  vvbbtthh 
 

hjujhw wyj,bkbf7 yfdsj,bc 
cf,flj cfvujhbc7 gfnfh'tekbc lf 
cfv[htsb sfqbc afhsj,t,pt lfrfdib-
ht,ekbf ief tjwtybc yfktmt,sfy lf 
ofhvjlutybkbf dekrfyjutyehb yfghf-
kjdfyb mfyt,bs7 hjvtksfw uffxybfs 
fyjvfkbehfl lf,fkb atybc oytdt,b7 
/blhjcnfnbrehb oytdbc uhflbtynb 
njkbf  _7()8 cf,fljc zhbkb ofhvj-
lutybkbf jkbujwtyehb yfktmt,bs7 
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ddff;;ff  rrffrreekkbbff  
33bbjjhhbbcc  ddttkkbbcc44  nnttmm88  
ccffvvccff[[eehhbbcc  eeaahhjjccbb  

hjvtksf cbv'kfdht itflutyc !@__-!%__ v9 ptlf tjwtyehb yfktmt,bc 
cbv'kfdht itflutyc !__-!@__ v7 [jkj ief tjwtyehb 
yfktmt,bc cbv'kfdht - ^__v8 
   cfvujhb7 cfv[htsb sfqbc afhsj,pt jkbujwtye-
hb lf ptlf tjwtyehb yfktmt,b b,ehqt,f !7# u2cv# 

cbvrdhbdbc cf,ehqb [cyfhbs8 ief tjwtyehb yfkt-
mt,bc ,ehqdf ofhvjt,c o.kbs wbhrekfwbbc ufhtit7 
[jkj pju itvs[dtdt,ib itvce,emt,ekb cf,ehqb 
[cyfht,bs7 hjvtksf  cbvrdhbdt njkbf _7)^-)7(* 
u2cv#  ~zf,-b 1%!7 1#% gfnfh'tekb`8 
    gfnfh'tekbc afhsj,pt jkbujwtyehb yfktmt,b 
b,ehqt,f !7*%u2cv# cbvrdhbdbc lfv'bvt,ekb cf,ehqb 
[cyfhbs7 kekbc xfvjyuhtdbcf lf xfvjikbc sfdblfy 

fwbkt,bc vbpybs8 
    ptvj[ctyt,ekbc cfae'dtkpt7 hjujhw otcb7 cfvujhbc lf cfv-
[htsb sfqbc afhsj,t,pt #__ v cbqhvtpt rjylemnjhbc xfidt,bc 
itvltu7 cftmcgkefnfwbj rjkjyfc eidt,ty ief tjwtybc cf[ehfdfvlt7 
[jkj gfnfh'tekbc afhsj,pt jkbujwtyehb yfktmt,bc uflfcf[ehfdfl 
eidt,ty lfvfnt,bs cfwfd rjkjyfc8 

cfbynthtcjf ief tjwtyehb ghjlemnbekb yfktmt,bc uflf[ehdbc 
cfrbs[b fyjvfkbehfl lf,fkb atybc oytdbc gbhj,t,ib7 hjvtkbw bodt-
dc rfnfcnhjaek isfysmvt,c $__ v-vlt ljybc lfwtvbs8 fewbkt,tkbf 
fqbybiyjc hjujhw jkbujwtyehb7 bct ptlf tjwtyehb yfktmt,b7 
hjvkt,bw itbwfdc atybc o.kt,c7 uffxybf !7_-pt vtnb atybc oytdbc 
uhflbtynb lf cfwfdb rjkjyt,bs e[fhbc[jl ufvfuht,bc itvs[dtdfib7 
[lt,f fv o.kbc uflflbyt,f ghjlemnbek yfktmt,ib lf zf,ehqbkt-
,bc tmcgkefnfwbf ite'kt,tkbf ~zf,-b 1!_ cfvujhb7 zf,-b 1!$$ gf-
nfh'tekb lf f8 i8`8 qbf cfyuhtdbs zf,ehqbkt,bc [fyuh'kbdfl tmc-
gkefnfwbbc ufvjwlbkt,fv lfudfyf[f ief tjwtyehb yfktmt,bc cf-
[ehfdfvlt cftmcgkefnfwbj rjkjybc itcf'kt,kj,f8 rjkjybc xfidt,f  
'ytklt,f bvbc ufvj7 hjv flubkb fmdc isfysmvt,c ghjlemnbekb 
yfktmt,bc cf[ehfdbcgbhf pjybc ,ehqdbcfc7 dbyfblfy ,ehqdf ofhvjt,c 
lfv'bvt,ekb [cyfhbs lf cohfab isfysmvf bodtdc zf,ehqbkbc ufevf-
uht,tk yfobkib zf,ehqbkbc rtlkt,bc xfvjyuhtdfc8 fv vbptpbc ufvj7 
hbu zf,ehqbkt,pt cftmcgkefnfwbj rjkjyt,b fhbc xfidt,ekb 
fhlfcekb %_ v-bs lf vtnbs ghjlemnbekb atybc cf[ehfdfvlt8 bv 
zf,ehqbkt,pt7 cflfw cftmcgkefnfwbj rjkjyt,b xfidt,ekbf ief tj-
wtybc cf[ehfdfvlt7 bvbclf vbe[tlfdfl7 hjv zf,ehqbkt,bc tmcgkef-
nfwbf [lt,jlf qbf cfyuhtdbs7 zf,ehqbkbc rtlkt,bc xfvjyuhtdf fh 
itbvxytdf lf hfvltybvt ~!%-@_` okbc tmcgkefnfwbbc itvltu bycnhe-
vtynb xflbc cfyuhtdfvlt ~vfufkbsfl7 gfnfh'tekbc zf,ehqbkt,b 1 
!#7 ^_7 )%7 cfv[htsb sfqb 1 $! lf f8 i8` 

   bv zf,ehqbkt,ib7 hjvkt,ibw cftmcgkefnfwbj rjkjyt,b fh 
fhbc xfidt,ekb  ghjlemnbekb yfktmt,bc cf[ehfdfvlt lf vfsb tmcg-
kefnfwbf [lt,f qbf cfyuhtdbs7 flubkb fmdc cthbjpek ufhse-
kt,t,c zf,ehqbkt,bc rtlkt,bc xfvjyuhtdbc lf cfwj,t,bc ofhvjm-
vybc cf[bs8 cftmcgkefnfwbj rjkjybc ,eybrbc mdti zf,ehqbkbc 
kekf vybidytkjdyfl afhsjdlt,f8 

vfufkbsfl7 gfnfh'tekbc 1#% zf,-ib cftmcgkefnfwbj rjkjyf  
xfidt,ekbf ghjlemnbekb yfktmt,bc cf[ehfdblfy @% v-bc ptdbs7 cfv-
[htsb sfqbc 1$_ zf,ehqbkib ## v-bc ptdbs7 cfv[htsb sfqbc 1!!) 
zf,-ib %@ v-bs ptdbs7 gfnfh'tekbc 1!$$ zf,-ib #_ v-bc ptdbs8 
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bv zf,ehqbkt,bc yfdsj,ufwtvf7 hjvtksf tmcgkefnfwbf [lt,f 
qbf cfyuhtdbs lf fuhtsdt afhekb rjkjyt,bc abknht,bc ufvj.tyt,-
bs7 vrdtshfl fh ufyc[dfdlt,f thsvfytsbcfufy7 sevwf yfdsj,bc vfmcb-
vfkehb vjgjdt,f vbqt,ekbf bv zf,ehqbkt,pt7 hjvtksf tmcgkef-
nfwbf [lt,f qbf cfyuhtdbs8 

cfvujhbc7 gfnfh'tekbc lf cfv[htsb sfqbc afhsj,t,pt ief 
tjwtyehb yfktmt,bc ufvfuht,bc vtsjlbc ithxtdbcfc fewbkt,tkbf 
ufdbsdfkbcobyjs bc ufhtvjt,f7 hjv ghjlemnbekb yfktmt,bc ,ehqdb-
cfc [lt,f vfrhjyfghfkt,bc uf[cyf7 hjvtksf vtidtj,bsfw zf,ehqb-
kt,ib itcf'kt,tkbf akeblt,bc itvjlbyt,f vbcb qth'blfy vybidyt-
kjdfyb lfijht,bs8 hbu itvs[dtdt,ib7 sfqeh yfobkib vlt,fht zf,e-
hqbkib ghjlemwbbc itvjcdkf itcf'kt,tkbf vfrhjyfghfkbs rjyne-
hc ufhtsf yfobkblfy8 fk,fs fvbs itb'kt,f  fb[cyfc bc ufhtvjt,f7 
hjv gfnfh'tekbc 1^(f zf,ehqbkb7 hjvkbc /bacjvtnhekb ybiyekb 
fhbc -!%!$7 b'ktdf o.fkc7 [jkj gfnfh'tekbc 1*_ zf,ehqbkb /ba-
cjvtnhekb ybiyekbs !%%^ - iflhtdybht,c yfdsj,bs8 

cf,fljpt vfrhjyfghfkt,bc ufdhwtkt,bc itcofdkf ghfmnbrekfl 
lblfl cfbynthtcjf8  

hjltcfw zf,ehqbkb [cybc hfvltybvt vfrhjyfghfkc7 hjvtksfw 
uffxybfs ufyc[dfdt,ekb rdt,bc rjynehb7 fewbkt,tkbf vfsb ufv[jkj-
t,bsb tmcgkefnfwbf7 hflufy ths-thsbc ufo.kbfyt,f ufvjbodtdc 
zf,ehqbkbc ufxtht,fc8 

sfdbc lhjpt xfnfhlf bv rjkjyt,bc afhekb lfwtvtynt,f7 hjv-
kt,bw [ehfdlyty ghjlemnbek yfktmt,c oytdbc vj[cybc vtsjlbs7 
vfuhfv lflt,bsb itltubc vbqt,f dth vj[th[lf8 fv [th[bs lfwtvty-
nlf gfnfh'tekbc 1)#7  1%) lf cfv[htsb sfqbc 1!!^ zf,ehqbkt,b8 

fldbkb itcf'kt,tkbf7 cfvujhbc7 gfnfh'tekbcf lf cfv[htsb 
sfqbc cf,fljt,pt rfnfcnhjaekb isfysmvbc gbhj,t,ib fyjvfkbehfl 
lf,fkb atybc oytdt,bc fhct,j,bcfc7 ufvjdfdkbyjs zf,ehqbkt,ib vfr-
hjyfghfkt,b7 hjvkt,bsfw  'bhbsflfl itvjlbc akeblb zf,ehqbkib7 
lf bpjkfwbf ufdertsjs vfs rjkjybc ufhtsf gfrtht,bs7 hfw cfief-
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kt,fc vjudwtvc dfofhvjjs ghjlemnbekb pjyt,bc ufyv[jkjt,bsb tm-
cgkefnfwbf mdtdblfy ptdbs8 

 

lfcrdyf8 
1. zf,ehqbkbc qbf cfyuhtdbs tmcgkefnfwbbcfc ufhsekt,t-

,bc sfdblfy fwbkt,bc vbpybs7 fewbkt,tkbf epheydtkd.js cftmc-
gkefnfwbj rjkjyt,bc xfidt,f ief tjwtyehb yfktmt,bc cf[ehfdfv-
lt9 

2. fewbkt,tkbf cf,fljpt vfrhjyfghfkt,bc ufdhwtkt,bc it-
cofdkf7 hfw cfiefkt,fc vjudwtvc tatmnehfl ufydf[jhwbtkjs 
yfdsj,bc vjgjdt,f9 

3. zf,ehqbkib ief tjwtyehb yfktmt,bc vfrhjyfghfkt,bc 
ufyv[jkjt,f vj[ltc rjkjybc ufhtsf gfrtht,bc cfiefkt,bs7 hfw 
cfiefkt,fc vjudwtvc ufydf[jhwbtkjs ufyv[jkjt,bsb tmcgkefnf-
wbf mdtvjlfy ptdbs8 

 
 
 
 

efr ^@$8@$8@*^8~_#!` 
]8 ]jh,tyf't7 d8 x[j,f't7 d8 rfrekbf 
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[ibhfl atybc odtsjdfyb uf;-

qtysdf ~AOU` ufvjb.tyt,f zf,ehqb-
kbc cfyuhtdbcgbhf pjybc ufcfovty-
lfl sb[bc [cyfhbcf lf ikfvbcfufy7 
t8 b8 ,ehqdbc lhjc atybc uf[cybc 
efh.jabsb itltut,bcfufy8  
    ptlfgbhekfl fmnbehb ybdsbt-
ht,bs ~PFY` cfyuhtdbcgbhf pjybc uf-
ovtylbc vfqfkb tatmnehj,f lf at-
ybc akeblbc byntycbabrfwbf erdt 
lfvnrbwt,ekbf hjujhw stjhbekfl7 
fctdt tmcgthbvtynekb ufvjrdktdt,bs8 

ghjlemnbekb atybc odtsjdfyb uf;qtysdbc fphb fctsbf5  oyt-
dbc mdti cfyuhtdbcgbhf pjyfib fmnbeh ybdsbtht,bfyb 
o.kbc xfnev,df7 vbcb itxtht,f atyib vfyfvlt7 cfyfv 
vskbfyfl vj[lt,f odtsjdfyb uf;qtysdf cnfnbreh 
gbhj,t,ib8 
    tc vtsjlb ufvjb.tyt,f zf,ehqbkt,ib7 cflfw 
ghjlemnbekb atybc cfyuhtdbcgbhf pjyfc uffxybf we-
lb rjktmnjhekb sdbct,t,b7 lfvfrvf.jabkt,tkb vbv-
qt,eyfhbfyj,f7 ntmybrehfl ufvfhsekbf lf fsdbct,bc 
lhjc vbqt,ekbf vwbht vjltyb8  
    mdtlf cfpqdfhb AOU tatmnehb ufvj.tyt,bcfsdbc 
ufybcfpqdht,f rjktmnjhbc cf,jkjj vbvqt,eyfhbfyj-
,bs !\!)-# vrv@7 [jkj ptlf cf,jkjj vbvqt,eyfhbfyj-

,bs !__\!_-# vrv@8 
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atyib [cyfhbc ufxtht,bc lhj lfvjrblt,ekbf PFY flcjh,wbek 
sdbct,t,pt vsbc mfyib lf rjktmnjhbc nbgpt8 
        AOU hjltcfw fhbc .dtkf vjyfwtvb atycf lf zf,ehqbkpt7 
ghjwtcb eylf nfhlt,jltc sbsjtekb j,btmnbcsdbc bylbdblefkehb 
utuvbc vb[tldbs8  
    dbsdfkbcobyt,s7 hjv .dtkf o.kbfyb PFY-bfyb [cyfhb wyj,bkb 
pjvbs lf ufhrdtek sthvjlbyfvbreh gbhj,t,ib7 [tkc eo.j,c tvek-
cbbc itmvyfc nbgbs 3yfdsj,b o.fkib4 fy 3o.fkb yfdsj,ib48   

fewbkt,tkbf qjybc'bt,t,bc vbqt,f7 hfsf fh ofhvjbmvyfc tvekcbf 
eiefkjl cfyuhtdbcgbhf pjyfib8 hjujhw ufvjrdktdt,vf fxdtyf7 vluh-
flb tvekcbbc ofhvjmvybc cfobyffqvltuj fewbkt,tkb gbhj,ff7 v;fdb-
fyj,bc ufphlf o.kbc afpfib7 hjvkbc vbqotdf itb'kt,f vfhbkv;fdfc 
lfvfnt,bs PFY [cyfhib8 v;fdbfyb [cyfhb PFY bodtdc tvekcbbc ufhcbc 
lfikfc lf vbc rjfkbcntywbfc8 
    AOU ntmyjkjubehb vtsjlb vfhnbdbf lf vbcb ufvj.tyt,f bodtdc 
vfqfk tatmnehj,fc8 
    mfhsek-idtbwfhbek thsj,kbd cfofhvjib 3bjhbc dtkb74 zf,eh-
qbkt,pt xfnfhlf hfvltybvt ghjwtcb AOU7 hfvfw vjudwf cfiefkt,f 
vbudtqj lfvfrvf.jabkt,tkb itltub8  
    cfvujhb-cfv[htsb sfqbc 1$! zf,ehqbkpt ief tjwtyehb atybc 
odtsjdfyb uf;qtysdf @@^*-@@#^ v bynthdfkib xfnfhlf itvltub ntm-
yjkjubehb cmtvbs5 zf,ehqbkb ueklfcvbs ufbhtw[f ^_ v# vjwekj-
,bc o.kbc [cyfhbs7 hjvtkibw uf[cybkb b.j @_ru cekafyjkb ~PFY` 
lf !__ ru vfhbkv;fdf8 
    vjdfvpflts ^ v# [cyfhb itvltub itlutykj,bs5 o.fkb vjwekj-
,bs ^ v# + !^ru cekafyjkb + %_ ru vfhbkv;fdf lf xfdnev,ts zf,e-
hqbkib isfysmvfpt8  
    vjdfvpflts #_ v# [cyfhb itvltub itlutybkj,bs5 o.fkb vjwe-
kj,bs #_ v# + $^ ru cekafyjkb lf xfdnev,ts zf,ehqbkib isfys-
mvfpt8  
    vjdfvpflts ^ v# [cyfhb itvltub itlutybkj,bs5 o.fkb vjwe-
kj,bs ^ v# + * ru cekafyjkb lf xfdnev,ts zf,ehqbkib isfy-
smvfpt8  

zf,ehqbkb htfubht,fpt @ lqt-qfvt ufdfxthts7 itvltu ufvjdb-
odbts vjltyb rjvghtcjhbc vtidtj,bs8 fv cmtvbc lfythudfv cfiefkt,f 
vjudwf vbudtqj vjltyb8 lfdflubyts vjltybc byntycbdj,f7 xfdeidbs $$ 
vv-bfyb cbqhvekb nev,j8  
    ghjlemnbekb  atybc odtsjdfy uf;qtysdfvlt zf,ehqbkib itb-
ybiyt,jlf vwbht vjltyb7 zf,ehqbkvf rjvghtcjhbc cfiekt,bs ^ sdbc 
ufyvfdkj,fib vjudwf $( v# tvekcbf7 o.kbc itvwdtkj,bs $%+8 ghj-
lemnbekb atybc odtsjdfyb uf;qtysdbc itvltu7 bub b'ktdf !%-@_ v#  
tvekcbfc7 o.kbc itvwdtkj,bs @%-#%+8 

fv;fvfl mfhsek-idtbwfhbekb yfdsj,bcf lf ufpbc rjvgfybf 
3bjhbc dtkb4 fofhvjt,c rfgbnfkeh itrtst,fc @ zf,ehqbkpt ~cfvuj-
hb-cfv[htsb sfqbc 1!* lf 1$_`7 cflfw ufvj.tyt,ekb bmyt,f Ghjle-
mnbekb atybc odtsjdfyb uf;qtysdbc vtsjlb8    
 
 

kkbbnntthhffnneehhff  
 

1 Щуров  В. И . Технология и техника добычи нефти. М.:  Недра,   1983. 

2 Испытание нефте-газоразведочных скважин в колонне. М.: Недра,   1983. 
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]]ttvvffkk  ]]jjhh,,ttyyff''tt  
33bbjjhhbbcc  ddttkkbbcc44  uuttyy88  
llbbhhttmmnnjjhhbbcc  vvjjffll--

uubbkktt  

 
 

ddff;;ff  xx[[jj,,ff''tt  
33bbjjhhbbcc  ddttkkbbcc44  nnttmm88  

llbbhhttmmnnjjhhbb  

 
 

ddff;;ff  rrffrreekkbbff  
33bbjjhhbbcc  ddttkkbbcc44  nnttmm88  
ccffvvccff[[eehhbbcc  eeaahhjjccbb  

efr ^@$8@$ 
]8 ]jh,tyf't7 d8 x[j,f't7 d8 rfrekbf 

 
CCFFVVUUJJHHBBCC77  GGFFNNFFHH''TTEEKKBBCCFF  LLFF  HHEECCSSFFDDBBCC  AAFFHHSSJJ,,TT,,PPTT  ZZFF,,EE--

HHQQBBKKTT,,BBCC  RRFFGGBBNNFFKKEEHHBB  IITTRRTTSSTT,,BBCC  LLHHJJCC  SSFFYYFF,,FFHHCCBBVVNNRRBBWWBBFFYYBB  
UUFFHHTTSS  UUFFCCMMTTKKTT,,EEKK,,JJKKJJTT,,BBFFYYBB  @@**22((''''  ~~**##  VVVV`̀  ^̂88%%  NN--8800  EEUUEE  VVFFHHRRBBCC77  
%%77%%  VVVV  RRTTLLKKBBCC  CCBBCCMMBBCC  VVMMJJYYTT  CCFFNNEEVV,,--CCFFRRJJVVGGHHTTCCJJHHJJ  VVBBKKTT,,BBCC  

UUFFVVJJ>>TTYYTT,,BBCC  UUFFVVJJWWLLBBKKTT,,FF  
 

ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  hh88  ssttddppff''bbcc  vvbbtthh  
  

 !))^ okblfy7 mfhsek-idtbwfhb-
ekb thsj,kbdb cfofhvjc 3bjhbc dt-
kbc4 itmvybc itvltu7 yfdsj,bcf lf 
ufpbc zf,ehqbkt,ib rfgbnfkehb it-
rtst,bc xfnfht,bcfc afhsj ufvj.tyt-
,f gjdf bvgjhnekvf ~fii`  ^7% N-80 

EUE  vfhrbc ~*# vv` cfnev,-cfrjvght-
cjhj vbkt,vf7 hjvkbc rtlkbc cbc-
mtf %7% vv8  
 vfqfkb cbvnrbwbcf lf vwbht 
ojybc vbkt,bc ufvj.tyt,fv cfiefkt,f 

vjudwf ofhvfnt,bs xfudtnfht,byf bfhfqbc xfzthbs ufvjodtekb fdf-
hbekb cfveifjt,b7 wtvtynbc [blt,bc ,ehqdf7 zf,ehqbkt,bc lfqhvf-

dt,f7 xfzthbkb bfhfqbc itvj,ehqdf lf c[d8 
 vfufkbsfl7 gfnfh'tekbc 1 !#( zf,ehqbkpt 
@@8!_8)@o8 wtvtynbc [blbc ,ehqdbc lhjc @##( v cb-
qhvtpt bfhfqbc xfzthbc ufvj7 vj[lf fdfhbf8 fdfhbbc 
cfkbrdblfwbj cfveifjt,b7 xfzthbkb bfhfqbc lfcfi-
ktkfl vfhw[tyf bfhfqbs veifj,bc xfsdkbs7 vbv-
lbyfhtj,lf !!8_%8)$o8-vlt8 !))$ okblfy !))) okfvlt 
zf,ehqbkb fdfhbek vlujvfhtj,fib bv.jat,jlf8 
 !))) otkc zf,ehqbkpt lfvjynf;lf vj'hfdb lf-
yflufhb Cabot-5507 hjvkbc ndbhsfvotj,f !!# njyfc 
itflutyc8 fbrhb,f bvgjhnekb @7/8'' ~*# vv` ufcmtkt,e-

k,jkjt,bfyb N-80 EUE vfhrbc ^7% vv rtlkbc cbcmbc vmjyt cfnev,-
cfrjvghtcjhj vbkt,b8 fdfhbekb vbkt,bc rjkjyfcsfy itcfthst,kfl7 
zf,ehqbkib xfeidtc BOWEN-bc nbgbc jdthijnb lf bv lblb lfndb-

hsdt,bc ~ ^%n` ufvj.tyt,bs7 hjvtkbw ef[kjdlt,f vbkt,bc cbvnrb-
wbc pqdfhc7 fdfhbf kbrdblbht,ek bmyf evjrktc dflfib8 
 zf,ehqbkbc fsdbct,bc lhjc vbbqtc yfdsj,bc vjltyb lf zf,eh-
qbkb uflftwf vjgjdt,fc8 
 gfnfh'tekbc 1!#( zf,ehqbkpt fdfhbbc kbrdblfwbbc itvltu7 
ptvjs fqybiyekb cc vbkt,bc rjvgktmnb uflfbnfytc hecsfdbc 1@ 
ufpbc zf,ehqbkbc fcfsdbct,kfl7 cflfw fbsdbctc jhb j,btmnb #^__-
##__ v bynthdfkib8 
 fqybiyekb j,btmnt,bc fsdbct,bc ghjwtcib xfnfhlf itvltub 
cfveifjt,b5 

 ^5/8'' ~!^) vv` gfrthbc xfidt,f - $ htbcb9 

 wtvtynbc [blbc lf.tyt,f - jhb jgthfwbf9 
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 wtvtynbc [blbc ,ehqdf ##*$-#$_# v bynthdfkib9 

 1% HCl v;fdbs lfveifdt,f !%)-!*_ru2cv@ oytdt,bc itmvybs - 
@ jgthfwbf9 

 xfnfhlf atybc lfveifdt,f itvfdct,kbsf lf ptlfgbhekfl fm-
nbehb ybdsbtht,bs (pfy)9 

 [fyuh'kbdb cdf,bht,f @!__ v-vlt ~fv lhjc ufht oytdf 
ru2cv@-pt fqotdlf @!_ru2cv@-c`8 

 hecsfdbc 1@ zf,ehqbkblfy ptvjs fqybiyekb cc vbkt,bc rjv-
gktmnb uflfbnfytc gfnfh'tekbc 1@_# zf,ehqbkpt7 cflfw xfnfhlf 
xfzthbkb bycnhevtynbc itvj,ehqdbc lf  fdfhbbc cfkbrdblfwbj 
hsekb cfveifjt,b8 
 xfzthbkb bfhfqbc fvjcfqt,fl7 @!(_ v cbqhvtpt ufrtslf % htbcb 
lfvzthb bycnhevtynbs BOWEN-bc nbgbc jdthijnb7 lf /blhfdkbrehb 
cfhn.fvb vtmfybpvbs8 fdfhbbc cfkbrdblfwbj cfveifjt,b nfhlt,jlf 
@%_ru2cv@ oytdbc mdti lf bfhfqbc fotd-lfotdbs pqdhekfl lfcfidt,b 
lfndbhsdbs hjujhw ptdbs7 bct mdtdbs8 
 fdfhbbc kbrdblbht,f dth vj[th[lf lf cfzbhj uf[lf lfhxtybkb 
bfhfqbc itvj,ehqdf !*( vv lf !$_ vv cfwfdb vbkt,bs7 hjvtksf cf-
thsj cbuh'tv $^ v itflubyf8 lfhxtybkb bfhfqbc itvj,ehqdf ufy[j-
hwbtklf itvltub mdtlbs5 

 3udbhudbyb4  !(( vv + !*( vv9 cfwfdb vbkt,b - @% v + !$_ vv9 
cfwfdb vbkt,b - @! v + !_( vv9 lfv'bvt,ekb vbkt,b - !) v + @7/8'' ~*# 
vv` ccv ~ufcmtkt,ekb ,jkjt,bs`8 
 lfhxtybkb bfhfqbc itvj,ehqdf xfnfhlf ofhvfnt,bs lf 
fvudfhfl7 kbrdblbht,ek bmyf fdfhbf7 hbc itltufl xfb,ehqf ikfvbc 
cfwj,b @@_#-@@@* v bynthdfkib lf zf,ehqbkblfy vbqt,ek bmyf 
yfdsj,bc vjltyb8 fvfcsfy fqcfybiyfdbf7 hjv fdfhbbc cfkbrdblfwbj 
cfveifjt,b nfhlt,jlf @$% vv cftmcgkefnfwbj rjkjyfib8 
 cfveifjt,bc lfchekt,bc itvltu7 rfgbnfkehb itrtst,bc vj'hfdb 
lfyflufhb cc vbkt,bc rjvgktmnsfy thsfl7 uflfbnfytc gfnfh'tekbc 
1!#) zf,ehqbkpt7 cflfw ufbsdfkbcobytc ief tjwtybc yfktmt,ib zf-
,ehqbkbc lfqhvfdt,f7 rfnfcnhjaekb isfysmvbc gbhj,t,ib7 lf ^5/8'' 
~!^( vv` gfrthbc xfidt,f ghjlemnbekb /jhbpjynblfy !*( vv lfhqdt-
ekb cftmcgkefnfwbj rjkjybc bpjkbht,bcfsdbc8 
 zf,ehqbkib xfnfhlf cfveifjt,b qbf kekbc ufcfafhsjt,kfl 

lf xfb,ehqf @@#%-@@%@ v bynthdfkb !$@ vv cfnt[bs8 
 zf,ehqbkbc lfqhvfdt,f ofhvjt,lf itvltub mdtlbs5 

 # - cfqfhfdbfyb cfnt[b !$@ vv + !_( vv9 lfv'bvt,ekb vbkt,b - 
@( v + @7/8'' ~*#vv` ccv ~ufcmtkt,ekb ,jkjt,bs` - cek ufrtslf % 
htbcb8 

 itvltu7 zf,ehqbkib lff.tytc vtmfybrehb gfrthb  !$% vv lf 
fsdbct,f vj[lf cdf,bc cfiefkt,bs8 
 hjujhw ptvjs fqdybiyts7 cfveifjt,b nfhlt,jlf Cabot-550 
nbgbc vj'hfdb lfyflufhbs7 hjvkbc ndbhsfvotj,f itflutyc !!# njyfc7 
rjirbc cbvfqkt - ## v lf 3cfyskt,bc4 cbvfqkt - !(-@_ v8 
 cdf,bht,f [lt,jlf "GULBERSON"-bc cdf,bc cfiefkt,bs8 
 cc vbkt,bc it[hf[dyf lf uflf[hf [jhwbtklt,jlf FOSTER %(-
)(R-bc vtjltkbc vfyjvtnhbfyb fv'hfdb ufcfqt,bs8 
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 zf,ehqbkbc ufhtw[dbcfc ufvjb.tyt,jlf zf,ehqbkbc gbhbc 
vfvzblhjdt,tkb sfdb HALLS STRIP HEAD8 
 bfhfqbc xfidt,f-fvjqt,bc jgthfwbt,b [jhwbtklt,jlf BOWEN P-

52.5 vjltkbc 'fkehb vjvtyncfpjvbfyb vf,heybc ufvj.tyt,bs8 
 zf,ehqbkbc ufhtw[df [lt,jlf CARDNER-DENVER-bc nbgbc cfv-
gkey;thbfyb nev,jc cfiefkt,bs7 hjvkbc fv'hfdbf GM 8V 92 vjltkbc 
lbptk-utythfnjhb Allison 6061 vjltkbc tktmnhjuflfvwtvbs8 
 sfyf,fhcbvnrbwbfyb @7/8'' ~*# vv` lbfvtnhbc7 N-80 vfhrbc7 %7% vv 
rtlkbc cbcmbc7 ufcmtkt,ek,jkjt,bfyb cfnev,-cfrjvghtcjhj vbkt,bc 
ufvj.tyt,bcfc vbqt,ekb ufvjwlbkt,f cfiefkt,fc udf'ktdc lfdfcr-
dyfs7 hjv fqybiyekb cc vbkt,bc ufvj.tyt,bs itcf'kt,tkbf yfdsj,b-
cf lf ufpbc zf,ehqbkt,bc rfgbnfkehb itrtst,bc cfveifjt,bc xfnf-
ht,f #^__ v cbqhvtvlt8 
 zf,ehqbkbc rfgbnfkehb itrtst,bc lhjc ufvj.tyt,ekb ptvjs 
fqybiyekb cc vbkt,bc oeylt,f [lt,jlf 'bhbsflfl mehjt,bc lfve-
ifdt,bc lhjc8 fvfcsfy fqcfybiyfdbf7 hjv mehjt,bc lfveifdt,bc ufvj 
lfoeyt,ekb ptvjs fqybiyekb cc vbkt,b ofhvfnt,bs bmyf ufvj-
.tyt,ekb vbobcmdtif kbanbc cf[bs7 gfnfh'tekbc 1!#) zf,ehqbkbc 
fsdbct,bc lhjc8 

 

 

 

 

    

 

 

 

 

efr %#@8%@) 
l8 yfvufkf't7 k8 ifnfrbidbkb 

 
NNTTHHVVBBYYFFKKBBLLFFYY  NNFFYYRRTTHHTT,,BBCC  YYFFDDSSJJ,,BBSS  IITTDDCCTT,,BBCC  

CCNNJJMMFFCCNNBBRREEHHBB  GGHHJJWWTTCCBBCC  FFKK,,FFSSEEHHBB  VVFF[[FFCCBBFFSSTT,,KKTT,,BBCC  
UUFFYYCCFFPPQQDDHHFF  

  
ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  ll88  llffyyttkkbbffcc  vvbbtthh  

 ,jkj okt,ib rfcgbbc pqdfib fqvjxtybkvf yfdsj,bc lblvf vf-
hfuvf ufyfgbhj,f htubjybc vybidytkj,f7 hjujhw yfdsj,bc v'kfdhb 
tmcgjhnbjhbc \\6 cfereytib8 vbkcfltybc lfcfdktsbc vfhihenb 
ofhvjflutyc cfrdfy'j tktvtync bv vbkcfltybc byahfcnhemnehfib7 
hjvtkbw fewbkt,tkbf yfdsj,bc nhfycgjhnbht,bcfsdbc vcjakbj ,f-
pfhpt lf itcf,fvbcfl7 yfdsj,bc cf,fljc gjntywbfkbc tmcgkefnfwb-
bcfsdbc8 erdt lfchekt,ekbf )__ rv cbuh'bc bv yfdsj,cfltybc vit-
yt,kj,f7 hjvkbc cfiefkt,bs ofhvjt,c flhtekb yfdsj,bc nhfycgjh-
nbht,f rfcgbbc pqdbc yfgbht,blfy ~cfyufxfkf` fpth,fb]fybcf lf cf-
mfhsdtkjc nthbnjhbt,bc ufdkbs7 xfvndbhsfd nthvbyfkfvlt ifdb 
pqdbc yfgbhpt ~gjhnb ceacf`8 

  

YYFFDDSSJJ,,BBCC  VVJJVVPPFFLLTT,,FF  LLFF  NNHHFFYYCCGGJJHHNNBBHHTT,,FF 77  

UUFFLLFFVVEEIIFFDDTT,,FF  
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 lqtbcfsdbc yfdsj,cfltybc ufvnfheyfhbfyj,f itflutyc !@_ ___ 
,fhtkc lqt-qfvtib7 [jkj yfdsj,bc nhfycgjhnbht,f ofhvjt,c bv ^ 
cfnev,b cfluehbc cfiefkt,bs7 hjvtksfufy cfvb fpth,fb]fybc nthb-
njhbfptf7 [jkj cfvb cfmfhsdtkjib8 sbsjtek cfnev, cfluehpt 
fhbc cfvb vfubcnhfkehb nev,j7 %_+-bfyb vofhvjt,kj,bs7 [jkj cfy-
ufxfkbc cfsfdt cfnev, cfluehpt lfvfnt,bs lfvjynf;t,ekbf cfvb 
,ecnthekb nev,j8 vbkcfltybc cmtvf yfxdtyt,bf !-tk yf[-pt8 

yyff[[88!!  ccffyyuuffxxffkk--cceeaaccff  vvffuubbccnnhhffkkeehhbb  yyffddssjj,,ccffllttyybbcc  ccmmttvvff  
ceacbc nthvbyfkblfy yfdsj,b xfbndbhst,f nfyrtht,ib cfvb 

nev,jc cfiefkt,bs7 sbsjtekbc vofhvjt,kj,bs @)_ ___ ,fhtkb 
lqt-qfvtib8 hflufy ceacfib vjlbc c[dflfc[df o.fko.dbc nfyrtht,b7 
[jkj bynthdfkb nfyrtht,bc itvjcdkfc ijhbc cnjmfcnbrehb cblb-
ltf7 fvbnjv xfndbhsdt,bc ghjwtcbc nbgeh uhfabrc tmyt,f itvltub 
cf[t ~yf[8 @`5  

 
yyff[[88@@88  nnffyyrrtthhtt,,iibb  yyffddssjj,,bbcc  xxffnnddbbhhssddbbcc  ccnnjjmmffccnnbbrreehhbb  gghhjjwwttccbb  

fvudfhfl7 udfmdc ltnthvbybht,ekb lhjbc bynthdfkt,bc vorhbdb 
~

67452301
;;; tttttttt   lf f8 i8`7 hflufyfw wfkrtekb nfyrthbc xfndb-

hsdbc lhj vrfwhfl ltnthvbybht,ekbf lf cnjmfcnbrehb lhjbc by-
nthdfkt,bc vorhbdb ~

321
;;   lf f8 i8` nfyrtht,bc itvjcdkfc ijhbc 

itvs[dtdbsb cblbltf8 
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 fqothbkb ghjwtcb vcufdcbf cnjmfcnbrehb ajnjntktuhfabekb 
 t   cbuyfkbcf7 hjvtkbw vjotchbut,ekb lhjbsb othnbkt,bcfsdbc 

 ...2;1;0; kt
k

 gefcjybc yfrflbc ,fpfpt ajhvbhlt,f itvltuyfbhfl5 jh 
vtpj,tk othnbkc ijhbc  t   velvbdbf lf itb'kt,f vbbqjc vybi-

dytkj,t,b q ~yjhvbht,bc itvltu thsb` fy yekb7 itcf,fvbcb fk,fsj-
,t,bs p lf ! - p 8  t -c vybidytkj,t,b c[dflfc[df bynthdfkt,ib 
lfvjerblt,tkbf8 ufydcfpqdhjs fctsb ghjwtcbcfsdbc rjdfhbfwbekb 
aeymwbf8 
 lhjbc yt,bcvbthfl ithxtekb t vjvtynbcfsdbc7 ghjwtcbc vfst-
vfnbrehb vjkjlbyb njkbf5 

                      PtttM   0011  PP 8           

~!` vfiby rjdfhbfwbekb aeymwbf ufybcfpqdht,f itvltuyfbhfl5 
                  1;1

1
 TttTttMTttK  8          ~@`                           

fv ufvjcf[ekt,fib itvfdfkb thsj,kbdb fk,fsj,bc ufyfobkt,bc cbv-
rdhbdt lfvjrblt,ekbf bvfpt7 lhjbc t lf  t+T vjvtynb thscf lf 
bvfdt7 se c[dflfc[df bynthdfkibf5 

      









f8bynthdfkib c[dflfc[dflfse 

f9bynthdfkib thslfse 

 

 

Tttp

Tttp
Tt

,2

,
1;1  tP  ~#` 

hflufyfw gefcjybc ghjwtcb fqbotht,f itvltub ufvjcf[ekt,bs5 

                 0;...;2;1;0;
!

tk
k

e
ttP

t
k

k




 7              ~$`  

cflfw  fhbc wbrkt,bc cfiefkj hfjltyj,f lhjbc thstekib8 fvb-
njv fk,fsj,f bvbcf7 hjv t lf t+T bv.jat,f ths bynthdfkib7 fhbc 

  TeP  
0

8R  lhjpt lfvjerblt,kfl7 [jkj fk,fsj,f bvbcf7 hjv t lf 

t+T c[dflfc[df bynthdfkibf7 fhbc  
0

1 P 8  fvudfhfl7 

              22 11 PePPePPeK   

  8           ~%` 

ufydb[bkjs rjyrhtnekb vfufkbsb7 hjltcfw -1cs 006,0  lf p=07@8 
rjdfhbfwbekb aeymwbbc cf[t yfxdtyt,bf vt-# yf[-pt8 

yyff[[88##88  gghhjjwwttccbbcc  rrjjddffhhbbffwweekkbb  aaeeyymmwwbbff 
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 fvjwfyf vfhnbdlt,f7 hjltcfw ofhvjt,c thsb lf bvfdt o.fk-
o.dbc nfyrtht,bc itvjcdkf8 fv itvs[dtdfib itdct,bc ghjwtcc tmyt,f 
itvltub cf[t ~yf[8 $`5 

yyff[[88  $$88  tthhssyyffbbhhbb  oo..ffkkoo..ddbbcc  nnffyyrrtthhtt,,bbcc  iittddcctt,,bbcc  gghhjjwwttccbb  
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 w[flbf7 fyfkjubehfl itb'kt,f ofhvjdflubyjs aehbtc vorhb-
dbc cf[bs c[df nbgbc gthbjlekb ghjwtct,bw7 [jkj7 se ghjwtcb 
hsekbf7 itb'kt,f ufvjdb.tyjs hbw[dbsb vtsjlt,b8 
 lfde,heylts cnjmfcnbreh ghjwtcc8 dsmdfs7 T=t_+ , cflfw   
fhbc yjhvfkehfl ufyfobkt,ekb cblblt vfstvfnbrehb vjkjlbybs   

lf cfiefkj rdflhfnekb uflf[hbs .  fv itvs[dtdfib7 qQQ   cb-

lblbc vfstvfnbrehb vjkjlbyb Q  lf cfiefkj rdflhfnekb uflf[-

hf Q  ufybcfpqdht,f itvltuyfbhfl5 
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 fvudfhfl7 vbqt,ekb ghjwtcbc fqvothtkb .dtkf fk,fsehb vf-
[fcbfst,tkb itb'kt,f cf,fpbcj ofyfv'qdht,fl ufvjdb.tyjs yt,bcvbthb 
rjyrhtnekb itvs[dtdbc itltut,bc vbcfqt,fl8 

 

 
 
 
efr ^^%8^#*8@9^%(8@                                        

b8 tlbkfidbkb 
 

CCFFMMFFHHSSDDTTKKJJCC  YYFFDDSSJJ,,BBCCFF  LLFF  GGBBHHJJKKBBPPEEHHBB  GGHHJJWWTTCCBBCC  
SS[[TTDDFFLLBB  GGHHJJLLEEMMNNTT,,BBCC  RREEGGFF::BBHHTT,,BBSS  VVBBQQTT,,EEKKBB  YYFFHHTTDDBBCC  

UUFFVVJJ[[LLBBSS  AA--7766  VVFFHHRRBBCC  ,,TTYYPPBBYYBBCC  OOFFHHVVJJTT,,BBCC  IITTCCFF''KKTT,,KKJJ--
,,BBCC  SSFFJJ,,FFPPTT  MMFFHHSSEEKK--FFVVTTHHBBRREEKKBB  RRJJVVGGFFYYBBBBCC  ~~GGAAOORR `̀  YYFFDD--

SSJJ,,UUFFLLFFCCFFVVEEIIFFDDTT,,TTKK  MMFFHH[[FFYYFFIIBB 
 

ooffhhlluuttyybbkkbbff  ccffmm88  vvttwwyy88  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  ss88  ffyyllhhjjyybbrrffiiddbbkkbbcc  vvbbtthh  
  

 mfhsek vfcvtlbfib lblb ufvj'f[bkb gjdf 
gbhjkbpehb ghjwtcbc itltufl vbqt,ekb t8 o8 4gb-
hjkbpehb abcbc4 tmcgjhnvf7 ghjlemwbbc rkfcbab-
wbht,bc lf vbcb yfdsj,sfy yfhtdbc cf[bs ntmyj-
kjubehb uflfveifdt,bc cfrbs[t,vf-hfw vrfwhb7 vfu-
hfv7 xtvb fphbs7 ecfae'dkj rhbnbrbc cfufyb uf[lf 
jabwbfkehb ohtt,bc pjubthsb ofhvjvflutykbc 
v[hblfy8 
 fphsf c[dflfc[dfj,bc lf ufeut,hj,bc ths-
ths vbptpfl vtcf[t,f bvgjhnbht,ekb ghjlemnbc 
lfcf[tkt,f8 sfyv[kt, cthnbabrfnib bub vjb[ctybt,f 
4:blrbq ghjlern gbhjkbpfcvjkf ytanzyyjuj nbgf 

T47 bub vbbxybtc cfibi 
yfhxtyfl lf 4,fptkbc rjy-
dtywbbc4 fhfcojhb bynth-
ghtnfwbbc cfae'dtkpt7 vj-
bs[jdtc gbhjkbpbc s[t-
dflb ghjlemnt,bc itvjnf-
ybcf lf ufvj.tyt,bc frh'f-
kdf8 cfrbs[b vhfdfkof[yf-
ujdfybf lf itdt[t,b vfc7 
hjujhw yfdsj,mbvbrjcb8 

ghjlemnb7 hjvtkbw 
ofhvjt,ek bmyf cevufbsbc cr mfh[fyfib lf fpth,fb]fyblfy itvjbnfytc 
cfmfhsdtkjc yfdsj,sfy regf;bht,bc vbpybs lf itvlujvb ntmyjkjubehb 
uflfveifdt,bs A-*^ vfhrbc ~4yjhvfkb (_4` ,typbybc vbcfqt,fl7 gbhlfgbh-
yf[flb ,typbybc ahfmwbbc gbhjkbpehb ufhlfmvybs vbqt,ek s[tdfl sf-
yfvltd ghjlemnc ~fhf yfhxtyc` ofhvjflutyc8 bub itlut,f fhjvfnekb 
yf[ibho.fk,flt,bcufy - ,typjkbc7 njkejkbc7 mcbkjkt,bcf lf lb-7  
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vjyjjktabyt,bc7 cnbhjkbc lf byltybc nbgbc yfthst,bc7 fuhtsdt wbr-
kjjktabyt,bcfufy7 hjvkt,bw ufvjb.jaf gbhjkbpbc ghjlemnt,blfy7 htm-
nbabrfwbbs #_-@___C-bc afhukt,ib8 fqybiyekb ghjlemnb cfvtwybthj lf 
ntmybreh kbnthfnehfib vjb[ctybt,f7 hjujhw gbhjkbpbc s[tdflb ghj-
lemnt,b7 C6-C8 yf[ibho.fk,flt,bc ahfmwbf7 gbhjrjyltycfnb lf pju]th7 
nhflbwbekb cf[tkojlt,bs 4gbhjkbpehb abcb4 [1-8]8 [fpufcvbs fqdyb-
iyfd7 hjv pjubths jabwbfkeh ohtt,ib tc cf[tkojlt,f uf[lf ufeut-
,hj,bc gbhdtkb vbptpb8 
 w[hbkib vj.dfybkbf gbhjkbpbc s[tdflb ghjlemnt,bc ~ahfmwbf 
C6-C8` 'bhbsflb rjvgjytynt,bc itvwdtkj,bc lfvjrblt,ekt,f ytlkte-
kbc vf[fcbfst,kt,bcf lf gbhjkbpbc ghjwtcbc gbhj,t,pt [7]. 

gbhjkbpbc s[tdflb ghjlemnt,bc ~leqbkbc ntvgthfnehbs l8l-
@___C` itvlujvb uflfveifdt,f [jhwbtklt,f jhb vbvfhsekt,bs5 mbvbehb 
cmtvbs fy e]thb yfthst,bc vjwbkt,bc ~/blhbht,bc ghjwtcib` itvltu 
bub itb'kt,f ufvjdb.tyjs7 hjujhw ~jmnfybc hbw[db (_-(% thstekbf 
'hfdfc vtsjlbs` vfqfkjmnfyehb rjvgjytynb ,typbyt,bc itlutybkj,fib 
[1, 5, 7].  

#_-@@__C-vlt vleqfht gbhjkbpbc s[tdflb ghjlemnt,bc mbvbe-
hb cmtvbs uflfveifdt,bc itltufl7 qt,ekj,ty yfdsj,mbvbehb vhtodt-
kj,bc 'dbhafc ufvjcfdfk ghjlemnt,c5 ,typjkc7 njkejkc7 mcbkj-
kt,c lf c[d8 fqybiyek yf[ibho.fk,flsf ]fvehvf ofhvjt,fv vcjakb-
jib !))% okbc vjyfwtvt,bs %% vky njyfc vbfqobf7 vfs ijhbc ,typj-
kbcfv - @* vky njyfc [2]. fhjvfnekb yf[ibho.fk,flt,bc yfdsj,mbvbeh 
ofhvjt,fib ufvj.tyt,bc vbvfhsekt,t,b ltnfkehfl fhbc fqothbkb cf-
vtwybthj se cfwyj,fhj kbnthfnehfib [1-8] lf lfbynthtct,ek vrbs-
[dtkc ite'kbf uftwyjc vfs8 

 
gbhjkbpbc s[tdflb ghjlemnt,bc lf[fcbfst,f 

 

 
 
 
 

'bhbsflb 
rjvgjytynt,b 
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18,6 

 

60,3 

  

@___C-vlt vleqfht yfobkbc htmnbabrfwbbs vjwbkt,bc itvltu7 
s[tdflb ghjlemnt,bc yfhtdc ~T>2000C)  b.tyt,ty yfanfkbybc7 gjkbvtht-
,bc7 fuhtsdt rjmcbc7 ntmybrehb yf[ibh,flbcf lf c[df ghjlemnt,bc vb-
cfqt,fl8 
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 itmvybk ufeut,hj,fib cbw[flbc itcfnfyfl vbpfyitojybkfl vbvf-
xybf lfvfnt,bs vjdb.dfyj pjubthsb vjyfwtvt,b uf[vfeht,ekb gbhjkb-
pehb abct,bc vofhvjt,tkb cevufbsbc cbystpehb rfexerbc mfh[ybc nt-
mybrehb gbhj,t,blfy ~NE 38& 402-62-130)8 gbhjkbpbc s[tdflb ghjle-
mnt,b ~T nbgbc yfdsj,ehb abct,b tmcgjhnbcfsdbc` fqybiyekb ljrevty-
nbc sfyf[vfl7 ofhvjflutyc sfyfvltd ghjlemnt,c lf vbybzt,ekb fmdc 
/fhvjybpt,ekb cbcntvbc rjlb - NYDL 391190000 lf fvltyfl7 bub fh 
itb'kt,f ofhvjflutyltc yfhxtyc8 fqybiyekb ghjlemnt,bc flfvbfybc 
jhufybpvpt vjmvtlt,bc [fhbc[b vbtresdyt,f cfibihjt,bc vtjht fy vtcf-
vt rkfcc ~fhjvfnekb yf[ibho.fk,flt,bc rjywtynhfwbbc itcf,fvbcfl`8 
cfveifj pjybc /fthib vfsb jhsmkbc pqdhekfl lfcfidt,b rjywtynhf-
wbf ujcn !@8 !8 __%-bc sfyf[vfl7 rjycnhemwbf ufycfpqdhekbf !%-%_ 
vu2v# cfpqdht,ib8 gbhjkbpbc s[tdflb ghjlemnt,bc ofhvjt,bc7 ufvj.t-
yt,bc7 nhfycgjhnbht,bcf lf ityf[dbc vbvfhs hfbvt ufycfresht,ekb uf-
htvjc lfwdbsb gbhj,t,b ufsdfkbcobyt,ekb fh fhbc7 lfodbcfc fqybi-
yekb ghjlemnt,b njmcbreh ybdsbtht,t,c fh ofhvjmvybc8 T nbgbc s[t-
dflb ghjlemnt,b wtw[kcfibihjt,bc sdfksf[tldbs7 ghfmnbrekfl fh 
ufyc[dfdlt,f ,typbybcfufy lf [fy'hbc itvs[dtdfib7 fctdt ufvjb.tyt,f 
itvltub [fy'fhcfmhj,b cfiefkt,t,b5 ufahmdtekb o.fkb7 mfab7 yf[ibhj-
h;fyub7 mdbif lf c[d8 
 vtjht vjcfpht,f7 hjvkbc cfae'dtkptw jabwbfkehb ohtt,bc 
pjubthsb ofhvjvflutykt,b vjbs[jdlyty cfmfhsdtkjc ytlkb yfdsj,bcf 
lf gbhjkbpehb ghjwtcbc s[tdflb ghjlemnt,bc regf;bht,bs vbqt,ekb 
yfhtdbc ufvj[lbs F-76 vfhrbc ~3yjhvfk-(_4` ,typbybc ofhvjt,bc frh-
'fkdfc7 vfsb fphbs b.j mfhsek-fvthbrekb rjvgfybbc ~GAOR) yfdsj,uf-
lfcfveifdt,tk mfh[fyfib fvbcfsdbc ntmyjkjubehb itcf'kt,kj,t,bc 
fhfhct,j,f8 vjuf[ctyt,s xtvc vjcfpht,fc fvfcsfy lfrfdibht,bs8 
 mfhsek-fvthbrekb yfdsj,rjvgfybbc ~GAOR)  yfdsj,uflfcfveifdt-
,tkb mfh[fyf aeymwbehb lfybiyekt,bs ofhvjflutyc yfdsj,bc gbhlfgb-
hb ufvj[lbc f[fkb nbgbc cbcntvfc7 hjvkbc ufvj.tyt,bs itb'kt,f fn-
vjcathekb oytdbc gbhj,t,ib vbqt,ek bmytc5 ,typbybc ~l8 l-!(__C`7 
yfdsbc ~!@_-@$__C`7 lbptkbc ~!(_-#%__C` ahfmwbt,b7 yfhxtybc cf[bs - vf-
pesb8 ntmybrehb lf fgfhfnekb ufajhvt,bs bub ufyc[dfdlt,f .jabk 
cf,zjsf rfdibhib ufdhwtkt,ekb FN nbgbc vbkfqevkbfyb lfyflufht-
,bcfufy8 fvthbrek cflbcnbkfwbj cbcntvfib ufvj.tyt,ekbf jhtnfgbfyb 
fjhsmkt,bc ghjwtcb7 hjvtkibw FN vbkfqevkbfyb cbcntvbcfufy ufyc-
[dfdt,bs7 [jhwbtklt,f s,jvfnfht,kbc-4sthvbyjk-^^4-c ufvj.tyt,bs7 
hfw ufvjhbw[fdc uf[eht,bcfc yfdsj,bc lfrjmcdbc fk,fsj,fc8 yfdsj,bc 
ufvj[lbc vjojlt,ekb ghjwtcb hjujhw trjkjubehb7 fctdt trjyjvbre-
hb sdfkcfphbcbs eahj ghjuhtcekbf FN nbgbc lfyflufht,sfy itlf-
ht,bs8 ufvjcf[ltkb cbcntvf fqzehdbkbf tatmnehb cfhtmnbabrfwbj 
cdtnbs7 cbcntvcfpjvb7 vfrjynhjkt,tkb lf fdnjvfnehb vfhsdbc cbcnt-
vt,bs7 hfw ghjwtcbc efdfhbj vfhsdbc itcf'kt,kj,fc b'ktdf8 
 mfh[fyfc uffxybf ytlkb yfdsj,bcf lf vpf ghjlemwbbc ufysfdct-
,bcfsdbc cfzbhj cfhtpthdefhj gfhrb7 o.fkvjvfhfut,bcf lf cfrfyfkbpf-
wbj cbcntvf9 nthbnjhbf lf vbcb wfkrtekb aeymwbehb cbcntvt,b it-
vjhfuekbf7 mfh[ybc ufhitvj fhct,j,c cfybnfhekb lfwdbsb pjyf8 
 hfw itt[t,f ytlkb yfdsj,bcf lf gbhjkbpehb s[tdflb ghjlem-
nt,bc regf;bht,bs vbqt,ekb yfhtdbc ufvj[lbs F-*^ vfhrbc ,typbybc 
ofhvjt,bc itcf'kt,kj,fc mfhsek-fvthbrekb rjvgfybbc yfdsj,uflfcfve-
ifdt,tk mfh[fyfib7 fvbc sfj,fpt vjuf[ctyt,s itvltuc5 
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 ytlkb yfdsj,bc obyfcofhb regf;bht,f uflfveifdt,fvlt7 vbqt,ekb 
lf afhsjl ufdhwtkt,ekb cfofhvjj vtsjlbf8 cfmfhsdtkjc yfdsj,t,b 
'bhbsflfl gfhfabyek-yfantyehb ,eyt,bcff lf fhjvfnekb yf[ibho.fk-
,flt,bs vlblfhb gbhjkbpehb s[tdflb ghjlemnt,bc #_%-bc hfjltyj-
,bs ithtdf7 cfiefkt,fc b'ktdf vbqt,ek bmyfc uflfcfveifdt,tkb ytl-
ktekb7 hjvtkibw itojyfcojht,ekbf gfhfabyek-ytantyehb lf fhjvf-
nekb yf[ibho.fk,flt,bc itvwdtkj,f8 yfdsj,bcf lf gbhjkbpbc s[tdf-
lb ghjlemnt,bc ~T vfhrbc` obyfcofhb ithtdf xfnfhlt,f fvbcfsdbc 
ufvj.jabk 1!_# htpthdefht,ib8 yfhtdbc ufvj[lf F-*^ vfhrbc ,typb-
ybc7 lbptkbc cfodfdbc lf vfpesbc vbcfqt,fl ufy[jhwbtklf mfh[fyfib 
fhct,ekb jhb bltynehb yfdsj,ufvjcf[ltkb lfyflufhbc ufvj.tyt,bs 
~ntmybrehb lf ntmyjkjubehb [fpbc wdkbkt,t,bc ufhtit`7 fhct,ekb 
ntmyjkjubehb htukfvtynbc vjs[jdyt,bc ufsdfkbcobyt,bs8 
 mfh[ybc vbth ofhvjlutybkb ljrevtynt,bc sfyf[vfl7 fqybiyekb 
upbs vbqt,ekb vpf ghjlemwbf chekbfl ittcf,fvt,f UJCN 2084-77^ 

UJCN !%^*)!)^-__@-)( lf UJCN !%^*)!)^-__#-)( vjs[jdyt,c8 ,typbybc fv 
upbs ofhvjt,f lbfvtnhekfl ufyc[dfdlt,f ,typbybc recnfhekb vtsj-
lbs lfvpflt,bcfufy7 hjvkbc lhjcfw gbhlfgbhb ufvj[lbc ,typbybc 
ahfmwbfc t8 o8 4yfanfc4 ehtdty gbhjkbpbc s[tdfl ghjlemnt,c7 hfw 
chekbfl lfeidt,tkbf8 mfh[fyf GAOR-ib yfdsj,bcf lf gbhjkbpbc 
s[tdflb ghjlemnt,bc yfhtdb7 ufvj[lbc ghjwtcib #%_-#^__C-vlt [eh-
lt,f lf vfsb 'bhbsflb yfobkb uflflbc jhsmkbc afpfib8 fcts gbhj-
,t,ib7 /fthbc ;fyu,flbc sfyfj,bcfc7 yfhtdib itvfdfkb e]thb yf[ibho.f-
k,flt,b7 ujubhlitvwdtkb lf c[df yfthst,b vjyfobktj,fc qt,ekj,ty 
;fyudbcf lf gjkbrjyltycfwbbc htfmwbt,ib7 hbc itltuflfw ofhvjbmvyt,f 
abcjdfyb ybdsbtht,t,b7 hjvkt,bw htmnbabrfwbbc ghjwtcib cwbklt,f 
,typbybc lf lbptkbc ahfmwbt,c lf hxt,f vfpesib8 fqybiyekbc 
yfstkb lflfcneht,ff mfh[ybc vbth kf,jhfnjhbekb wlt,bc itltufl 
vbqt,ekb F-*^  vfhrbc ,typbyib ufycfpqdhekb 4afmnbehb abct,bc 
itvwdtkj,bc4 vybidytkj,f7 hjvtkbw _7#% vu2!__ vk-bc njkbf7 vfiby 
hjltcfw UJCN 2084-77  fv vfxdtyt,kbc vybidytkj,fc % vu2!__ vk-vlt 
eidt,c8 
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 !8 gbhjkbpbc s[tdflb ghjlemnt,b ~gbhjrjyltycfnb7 yfdsj,ehb 
abct,b T nbgbc cftmcgjhnj` ofhvjflutyc gbhjkbpbc ghjwtcbc sfyfvltd 
ghjlemnt,c ~fhf yfhxtyc`7 hjvkt,bw ufvjb.jaf htmnbabrfwbbs l8l8 -
@___C ntvgthfnehek iefktlib gbhjkbpehb ghjlemnt,blfy7 'bhbsf-
lfl itlut,f ,typjkbcf lf vbcb fkrbkofhvjt,ekt,bcfufy7 fuhtsdt 
e]thb hbubc yfthst,bcfufy8 
 @8 mfhsek-fvthbrekb rjvgfybbc ~GAOR` yfdsj,uflfcfveifdt,tk 
mfh[fyfib fhct,j,c ntmyjkjubehb lf ecfahs[jt,bc gbhj,t,b7 hjvkt-
,bw epheydtk.jac fhct,ekb ntmyjkjubehb htukfvtynbc itcf,fvbcfl 
uflfveifdltc cfmfhsdtkjc yfdsj,t,bcf lf gbhjkbpbc s[tdflb ghjle-
mnt,bc ~ T vfhrbc` regf;bht,bs ~*_-#_%` vbqt,ekb ytlktekb lf bofh-
vjjc F-*^ ~UJCN 2084-77  ` vfhrbc ,typbyb8 
 

 
kbnthfnehf 

 

1. Cjrjkjd D8P87 {fhkfvgjdbx U8L8 Ghjbpdjlcndj b bcgjkmpjdfybt  
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ggiivvii  aassaaTTiiaannii  

GGAAOORR--bbcc  uuttyytthhff--
kkeehhbb  llbbhhttmmnnjjhhbb  

  
  

eellgguujjaa  ggvveennccaaZZee  

GGAAOORR--bbcc  vvssffddffhhbb  
bbyy;;bbyytthhbb  

     fhjvfnbxtcrb[ euktdjljhjljd7 V85 {bvbz7 !)(_-c8###8 
2. {bvbz ytanb b ufpf ~gjl8htl8xk8-rjhh FGYCCCH l-hf nt[y8 

yfer ghja8 D8F8 Ghjcrehzrjdf`8 V85 {bvbz7 !)()8- c8 $@!8 
3. {bvbz ytanb (gjl8 htl8 l-hf nt[y8 yfer^ ghjatccjhf P8B8 C.-  
   yftdf8 

4. Kt,tltd Y8Y8 {bvbz b nt[yjkjubz jcyjdyjuj b ytant[bvbxtc-

rjuj cbyntpf7 V85 {bvbz7 !)((8- c& 5858 
5. "hb[ D8Y87 Hfcbyf V8U87 Helby V8U8 {bvbz nt[yjkjubb ytanb b 

ufpf7 V85 {bvbz7 !)(%8- c& $_*8 
6. <thtyw F8L87 Djkr-"gintby K8<87 Ve[byf N8Y8 b lh8 Gththf-

,jnrf ;blrb[ ghjlernjd gbhjkbpf7 V85 {bvbz7 !)(%8 
7. Cghfdjxybr [bvbrf ~gjl8 htl8 ljrn8 nt[y8 yfer C8 R8 Jujhjl-

ybrjdf`, K&: {bvbz7 !)*(8- c& 5928 
8. Cekbnjd F8L8 Ghjbpdjlcndj fhjvfnbxtcrb[ euktdjljhjljd bp 

ytanzyjuj cshmz8 V85 {bvbz7 !)*%8- #_$ c8    
 
 
 

efr 665.5.004                                

 g. asaTiani, e. gvencaZe 
 

qqaarrTTuull--aammeerriikkuullii  nnaavvTToobbggaaddaassaammuuSSaavveebbeellii  

kkoommppaanniiiiss  mmuuSSaaoobbaa  ddaa  mmiissii  ggaannvviiTTaarreebbiiss  

ppeerrssppeeqqttiivveebbii  
  

ooffhhlluuttyybbkkbbff  ccffbbyy;;bbyyhhjj  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  hh88  ssttddppff''bbcc  vvbbtthh  
 

qarTul-amerikuli navTobgadasamuSa-

vebeli kompania ganlagebulia s. sarTiWa-

laSi samgoris saTavo nagebobebis mimdebare 

teritoriaze. qarxanas ukavia 4178,2 m2 

farTobi. 

pirveli navTobgadasamuSavebeli dana-

dgaris samSeneblo samuSaoebi daiwyo 1997 

wlis oqtomberSi, xolo 1998 wlis I kva-

rtalSi dasrulda mSenebloba da montaJi. 

II kvartalSi 

daiwyo gaS-

veba-gamarTvi-

Ti samuSaoe-

bi da 16 iv-

nisisaTvis 

miviReT qar-

xnis mier ga-

moSvebuli 

pirveli pro-

duqcia. 
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navTobis sadistilacio danadgari Seqmnilia da damzadebulia 

amerikis SeerTebul StatebSi firma ~qemeqsis~ mier. igi warmoadgens 

blokuri tipis danadgars, romelsac sWirdeba Zalze mcire teritoria. 

misi saproeqto mwarmoebloba 263 tonaa (2000 bareli) dRe-RameSi. 

danadgari gaTvlilia navTobis gadasamuSaveblad da misgan SesaZlebe-

lia Semdegi saxis mza navTobproduqtebis miReba: nafta anu meoreuli 

gadamuSavebisaTvis nedleuli, dizelis sawvavi, mazuTi.  

qarxanaSi gadamuSavdeba saqarTveloSi mopovebuli dabalgogirdi-

ani (0,18-0,23%) navTobi, romelic gadis momzadebas saTave nagebobebSi 

da milebis saSualebiT gadaitumbeba qarxnis navTobis rezervuarebSi.  

qarxanas gaaCnia stacionaruli sakuTari eleqtromomarageba. da-

montaJebulia 1 gazis (240kv) da 1 dizelis (330kv) generatori, rom-

lis simmZlavre 570 kv-ia da gamoimuSavebs 60 hercis sixSiris dens. 

navTobproduqtis gasaciveblad gamoyenebulia antifrizi, rome-

lic Caketil ciklSi moqmedebs. cirkulacia mimdinareobs tumbos saSu-

alebiT, xolo antifrizi civdeba haeris eleqtromacivris saSualebiT 

(ABO).  

qarxanas gaaCnia nedli navTobis misaRebi ori 400 m3 da erTi 

1100 m3 moculobis rezervuarebi, sadac navTobi gadmoitumbeba saTave 

nagebobis rezervuarebidan. 

navTobis gaxurebas vaxdenT “Terminoli-66” saSualebiT, rome-

lic, Tavis mxriv, 3600C-mde xurdeba specialurad agebul RumelSi. 

meore navTobgadasamuSavebeli danadgari damontaJda 1999 wlis 

oqtombris TveSi. misi mwarmeblobaa 263 tona dRe-RameSi. gamocda da 

gawyobiTi samuSaoebi damTavrda amave wlis bolosaTvis. 

qarxanaSi moqmedebs dabinZurebuli wylebis Semkrebi saka-

nalizacio sistema, romelic mierTebulia saTavo nagebobebis sistemis 

koleqtorTan. teqnikur wyals vRebulobT samgoris saTave nagebobidan, 

xolo sasmeli wyali Semogvaqvs manqanebiT. 

saxanZro uSiSroebis TvalsazrisiT, gaTvaliswinebuli da agebu-

lia wylisa da qafis miwodebis sistema. amitomac qarxnis teritoria-

ze da mza produqciis sawyobSi damontaJebulia 8-8 monitori, romle-

bic mierTebulia navTobis saTave nagebobebis arsebul avtomatur sis-

temasTan, saidanac xdeba sistemaSi qafis miwodeba.  
 

nnaavvTToobbiiss  ggaaddaammuuSSaavveebbiiss  tteeqqnnoollooggiiaa  ddaa  xxaarriissxxii  
 

saqarTvelos teritoriaze mopovebuli dabalgogirdiani nedli nav-

Tobi, romelsac qarxana amuSavebs (ix. danarTi 1), gaivlis momzadebas sa-

Tave nagebobis rezervuarebSi, sadac xdeba navTobSi Semcveli marilebisa 

da wylis moSoreba. navTobis momzadebis xarisxi mowmdeba erToblivad, 

rac aisaxeba xarisxis serTifikatebSi.  

saTave nagebobidan gadmotumbuli navTobi Semowmebas gadis qarxnis 

rezervuarebSic, sadac aSoreben darCenil wyalsa da marilebs, tardeba 

navTobis fraqciuli gamoxda da mxolod amis Semdeg, miewodeba danadgar-

ze gadasamuSaveblad.  navTobis gadamuSavebis teqnologiuri cikli or eta- 

DANAD 
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AdanarTi 1 
s a q a r T v e l o S i  m o p o v e b u l i  n a v T o b i s  

a n a l i z i s  m a x a s i a T e b l e b i   
  

 maxasiaTeblebi  ninowminda samgori 

simkvrive                            200C-ze g/sm3 0,8307 0,8292 

                                            150C-ze g/sm3 0,8343 0,8383 

kinematikuri siblante  200C-ze   cCT 6,5 4,75 

molekuluri wona API 34 33,6 

gayinvis temperatura 0C +3 +3 

afeTqebis temperatura 0C 37 35 

mJavianoba KOH  mg/100ml 0,056 0,028 

nacrianoba % 0,002 0,0017 

gogirdi  % 0,23 0,18 

parafini                       % 5,9 7,1 

merkaptanuli gogirdi  % 0,012 0,014 

distilacia %   

                                          2000C-ze  32 28 

                                          3600C- ze  65,6 71,5 
 

pad aris dayofili. igi tradiciuli navTobgadamuSavebisagan gansxvavdeba 

imiTac, rom navTobis gaxureba sadistilacio kolonaSi xdeba Tbomatareb-

liT - “Terminol-66”, romelic uSualod navTobis Tanmdeb gazis wvis 

Sedegad xurdeba 350-3600C-mde misTvis gankuTvnil RumelSi da gacxele-

buli “Terminoli-66” Tbomcvlelebis saSualebiT siTbos gadascems nedl 

navTobs, romelic Sedis pirvel safexurze (V-101), sadac xdeba mazuTisa 

da sufTa produqtebis gayofa; mazuTi gamoiyofa da miedineba sawyobSi 

Tbomcvlelebis gavliT, sufTa produqtebis orTqli (nafta, dizeli, 

navTi) ganicdis kondensacias da kondensati grovdeba meore safexurze V-

102 aparatSi. siTxe Tbomcvlelis saSualebiT xurdeba 220-2300C-mde, 

gaivlis sareqtifikacio kolonis TefSebs da orTqli fraqciebad daiyofa: 

nafta gaivlis macivrebs da tumbos saSualebiT gadaitumbeba sacavebSi. 

dizelis sawvavi ki rogorc ufro mZime, rCeba V-102 moculobis ZirSi da 

tumbos saSualebiT gadaitumbeba sawyobSi Sesabamis rezervuarSi da imave 

proceduriT Seitumbeba sacavebSi. teqnologiuri procesis dros gamoyofi-

li Warbi airebi ikribeba da erTad miedineba CiraRdnisken dasawvavad, raTa 

Tavidan aviciloT bunebis dabinZureba naxSirwyalbadebisagan. 

qarxana gamoimuSavebs Semdeg navTobproduqtebs:  

I. naftas – mas uwodeben teqnologiur benzins an nedleuls meo-

reuli gadamuSavebisaTvis, aqvs dabali oqtanis ricxvi, misi pirdapiri 

gamoyeneba avtomanqanebSi dauSvebelia. gamoiyeneba navTobqimiur proceseb-

Si, misgan SesaZloa sxvadasxva gamxsnelebis miReba da karg nedleuls 

warmoadgens meoreuli procesisaTvis, raTa miviRoT misi gadamuSavebis 

Sedegad riformati, romlisganac SesaZlebelia sxvadasxva markis maRa-

loqtanuri saavtomobilo da saaviacio benzinebis damzadeba. naftas ma-

xasiaTeblebi mocemulia me-2 danarTSi.  
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danarTi 2 

naftas gost. sr 15617996-001-98 meoreuli gadamuSavebisaTvis 
 

# maxasiaTeblebi GOgosti faqtiurad 

1 simkvrive 200C-ze, g/sm3 0,710-0,730 0,730 

2 fraqciuli Sedgeniloba: 

gamoxdis sawyisi temperatura, 0C   a/u 

 

35 

 

35 

10% gamoixdeba temperaturaze, 0C  a/u 75 70 

50% gamoixdeba temperaturaze, 0C a/u 125 107 

90% gamoixdeba temperaturaze, 0C a/u 170 170 

duRilis dasasruli, 0C 180-208 180 

produqtis narCeni kolbaSi, % 1,5 0,5 

narCeni da danakargebi, % 4,0 4,0 

3 mJavianoba gamosaxuli KOH-is, mg 100 ml 

benzinze 

1,05 ar aRmoCnda 

4 faqtiuri fisebis koncentracia, mg 100 ml 

benzinze 

5,0 0,49 

5 gogirdis masobrivi wili, % 0,1 0,009 

6 cda spilenZis firfitaze uZlebs uZlebs 

7 wyalSi xsnadi mJavebi da tuteebi ar Seicavs ar Seicavs 

8  meqanikuri minarevebi ar Seicavs ar Seicavs 

9 wyali, % ar Seicavs ar Seicavs 

10 feri gamWvirvale gamWvirvale 

 

II. qarxnis laboratoriaSi Catarebuli cdebis da Semdgom damuSave-

buli reglamentis safuZvelze, pirdapiri gamoxdis gziT SemuSavda benzini 

~normali 80~, romlis maxasiaTeblebi mocemulia me-3 danarTSi.  damzade-

bulma benzinis nimuSebma gaiara gamokvleva saqarTvelos teqnikuri unive-

rsitetis saavtomobilo transportis kaTedraze, gaiara sastendo gamocda 

gaz-24 ZravSi sak 670 markis eleqtrosamuxruWo stendze. gamoicada ag-

reTve praqtikulad satvirTo da msubuq avtomobilebze. kaTedris daskvnam 

warmodgenil nimuSze dagvidastura, rom antidetonaciuri Tvisebebis mixe-

dviT qarxnis mier warmoebuli benzini akmayofilebs Osost.sr 15679196-

004-98-s da Osost 2084-77 moTxovnebs, romelic Seesabameba ~normali 

80~-is standarts. benzinis nimuSebs Cautarda gamocda ekologiur sisu-

fTaveze gaz-3110-is motorze. gamonabolqv airebze yvela monacemi normaze 

dabalia. saavtomobilo benzinis maxasiaTeblebi mocemulia me-3 danarTSi. 
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                            danarTi 3A                                               

saavtomobilo benzini A-76 
 

# maxasiaTeblebi sost 2084-77 faqtiurad 

1 detonaciuri mdgradoba:   

 oqtanis ricxvi motoruli meTodiT 76 76.5 

oqtanis ricxvi kvleviTi meTodiT 80 86.5 

2 tyviis Semcveloba g/kg benzinze 0,17 0,13 

3 fraqciuli Sedgeniloba:   

 duRilis dasawyisi a/u, 0C 35 35 

 10% -benzini gamoixdeba a/u, 0C 75 72 

 50% -benzini gamoixdeba a/u, 0C 120 112 

 90% -benzini gamoixdeba a/u, 0C 180 165 

 duRilis dasasruli, 0C 205 195 

4 najeri orTqlis wneva, mm vercx. wy. 

sv. a/u 

500 500 

5 gogirdis masuri wili, %  0,1 0,05 

6 faqtiuri fisebis Semcveloba, a/u 5,0 0,34 

7 mJavianoba mg KOH 100 sm3 benzinze, 

a/u 

3,0 1,5 

8 cda spilenZis firfitaze uZlebs uZlebs 

9 wyalSi xsnadi mJavebi da tuteebi  ar unda Seicavdes ar Seicavs 

10 meqanikuri minarevebi da wyali ar unda Seicavdes ar Seicavs 

11 feri moyviTalo moyviTalo 

12 kuTri wona 200C, g/sm3  0,7525 

 

III. qarxnis mier gamoSvebuli dizelis sawvavi Seesabameba Osost.sr 

15679196-002-98-s da Ogost 305-82-is sazafxulod dizelis sawvavis moT-

xovnebs, romelic Tavisi zogierTi monacemebiT, rogoricaa merkaptanuli go-

girdi-0,008%, gogirdis saerTo SemcvelobiT 0,013%, cetanis ricxvi 47-50 

utoldeba evropul standartebs. vinaidan, Cven vamuSavebT maRalparafinul 

navTobebs, amitom parafinis didi nawili rCeba dizelis sawvavSi, rac produq-

ciis gayinvis temperaturaze uaryofiTad moqmedebs. Tumca am problemis mogva-

reba SevZeliT. depresatoris saSualebiT gayinvis temperatura 200C-mde gav-

zardeT. dizelis sawvavis maxasiaTeblebi mocemulia me-4 danarTSi.  

IV. qarxana periodulad uSvebs saaviacio navTs, romlis parametrebi sa-

kmarisi ar aris safren aparatebSi gamosayeneblad, magram gamoiyeneba sayofa-

cxovrebo pirobebSi. saaviacio navTis maxasiaTeblebi mocemulia me-5 danarTSi. 
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danarTi 4 
dizelis sawvavi sost.sr 15679196-002-98 

 

# maxasiaTeblebi sost-iT  faqtiurad 

1 cetanis ricxvi, ara nakleb  45 47 

2 fraqciuli Sedgeniloba   

 duRilis sawyisi temperatura, 0C 160-180 160 

50% gamoixdeba 0C  a/u 250 246 

90% gamoixdeba 0C a/u 340 335 

duRilis dasasruli 0C 360-380 370 

3 kinematikuri siblante 200C -ze 3-6 3,7 

4 gayinvis temperatura, 0C araumetes -10 -10 

5 SemRvrevis temperatura, 0C araumetes -5 -5 

6 afeTqebis temperatura, 0C araumetes 40-62 62 

7 gogirdis Semcveloba, % 0,2 0,013 

8 merkaptanuri gogirdi, % 0,01 0,008 

9 gogirdwyalbadebis Semcveloba ar Seicavs ar Seicavs 

10 gamocda spilenZis firfitaze uZlebs uZlebs 

11 wyalSi xsnadi mJavebi da tuteebi ar Seicavs ar Seicavs 

12 faqtiuri fisebis koncentracia, mg1/00 ml 30-40 9,85 

13 mJavianoba, KOH mg/100 ml 5,0 2,25 

14 iodis ricxvi, 6,0 2,89 

15 nacrianoba, % 0,01 0,001 

16 koqsianoba, % 0,3 0,020 

17 gafiltvris koeficienti 3,0 2 

18 meqanikuri minarevebis Semcveloba, % ar Seicavs ar Seicavs 

19 wylis Semcveloba, % ar Seicavs ar Seicavs 

20 simkvrive 200C-ze, g/sm3 0,8256-0,840 0,8305 

 

V. ZiriTadad qarxana gamoimuSavebs m-100 mazuTs, xolo SekveTis 

SemTxvevaSi SesaZlebelia rogorc m-40 mazuTis, aseve saRumele sawvavis 

damzadeba, romlis maxasiaTeblebi mocemulia me-6 danarTSi. 

navTobi qarxanas miewodeba milebis saSualebiT, xolo sxva navTob-

produqtebi, depresatori da sxva saWiro Txevadi masalebi Semodis avto-

mobil-cisternebiT. qarxnis sakuTrebaSia 4 avtomobil-cisterna saerTo 

tevadobiT 105000 litri. mza produqtis dasatvirTad aSenebulia esta-

kada, romelic uzrunvelyofs mza produqtis individualurad CatvirTvas 

avtomobil-cisternebSi, agreTve mis gadazidvas momxmareblamde. 
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danarTi 5 
saaviacio navTi sax. standarti– 10227-86 

 

# maxasiaTeblebi sax. standarti faqtiurad 

1 fraqciuli Sedgeniloba: 

duRilis dasawyisi, 0C 

10%  gamoixdeba, 0C 

50%  gamoixdeba, 0C 

  

150 1480 

165 1650 

195 1820 

 90%  gamoixdeba, 0C 230 2300 

 98% gamoixdeba, 0C 250 260 

2 kinematikuri siblante, 200  1,50 1,43 

3 arambolavi alis simaRle 25 25 

4 afeTqebis temperatura, 0C  28 270 

5 kristalizaciis temperatura, 0C -50 -550 

6 gogirdis mTliani Semcveloba % 0,2 0,05 

7 cda spilenZis firfitaze uZlebs uZlebs 

8 wyalSi xsnadi mJavebi da tuteebi ar unda Seicavdes ar Seicavs 

9 meqanikuri minarevebi da wyali ar unda Seicavdes ar Seicavs 

10  simkvrive 200C, g/sm3 0,780 0,772 

 

 

danarTi 6 

mazuTis sost.sr 15679196-003-98 

 
# maxasiaTeblebi sosti-iT faqtiurad 

1 simkvrive 200C-ze, g/sm3 0,9190 0,912 

2 siblante pirobiTi, gradusebi   

 500C-ze,   

 800C-ze, 10-16 14,7 

3 nacrianoba, % 0,14 0,05 

4 meqanikuri minarevebis Semcveloba, % 1,0 0,025 

5 wylis Semcveloba, % ar Seicavs ar Seicavs 

6 wyalSi xsnadi mJavebi da tuteebi ar Seicavs ar Seicavs 

7 gogirdis Semcveloba, % 0,5 0,2 

8 koqsianoba, % _ _ 

9 gogirdwyalbadebis Semcveloba ar Seicavs ar Seicavs 

10 afeTqebis temperatura 0C-ze, a/n   

 daxurul tigelSi   

 Ria tigelSi 110 92 

11 gayinvis temperatura 0C-ze, a/u +42 +30 

12 wvis siTbos qveda zRvari, a/n  

gadaangariSebul mSral sawvavze k.kal kg-ze 

 

41454 

 

41998 
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ggaarreemmooss  ddaaccvvaa  ddaa  xxaannZZaarruussaaffrrTTxxooeebbaa  
 

qarxanas uWiravs 4172m2 farTobis teritoria, romelzec ganlagebu-

lia 2 navTobgadasamuSavebeli danadgari, 3 Rumeli terminalis gasaxureb-

lad, 1 gazSemkrebi mowyobiloba Tavisi CiraRdniT. 3 navTobis, 3 mazuTis, 

4 dizelis sawvavis, 3 navTis, 7 benzinis rezervuarebi. sul 20 rezervu-

ari, romlebsac mowyobili aqvs sasunTqi da aalebis sawinaaRmdego mowyo-

bilobebi. misi Semowmeba xdeba yovelTviurad, raTa ar moxdes aorTqlebis 

Sedegad haeris dabinZureba. qarxnis teritoriaze mowyobilia 19, xolo 

rezervuarebis parkSi-13 Wa, romlebic erTmaneTTan dakavSirebulia milsade-

nebiT. Tavis mxriv, igi qmnis hidroCamket sistemas da uerTdeba qarxnis bo-

loSi damontaJebul 20m3 tevadobis sacavs, sadac grovdeba qarxnis 

teritoriaze CaRvrili dabinZurebuli wylebi, xdeba wylisa da navTo-

bproduqtebis gancalkeveba. wyali miedineba saTave nagebobebSi, xolo ~da-

Werili~ navTobproduqtebi ubrundeba navTobis rezervuars xelmeored ga-

dasamuSaveblad. 

yoveli gaSveba-gaCerebisas danadgari hermetulobaze mowmdeba azotis 

saSualebiT, Sesabamisi dokumentis gaformebiT, raTa adgili ar hqondes 

atmosferos dabinZurebas. 

afeTqebis saSiSroebis mixedviT qarxana miekuTvneba B 1 klass, vinai-

dan teqnologiuri, Tu damxmare mowyobiloba ganlagebulia Ria teritori-

aze da afeTqebis SemTxvevaSi ar gamoiwvevs axlomdebare nagebobebis dazi-

anebas, xolo xanZarusafrToebis TvalsazrisiT, igi miekuTvneba II zonis III 

klass. 

qarxana ZiriTadad orientirebulia saqarTveloSi mopovebuli navTo-

bis gadamuSavebaze. 

danadgar-mowyobiloba teqnikurad mzadaa. magram yvelaze metad prob-

lemurad migvaCnia nedleulis stabiluri mowodebis da gansakuTrebiT, nav-

Tobproduqtebis realizaciis sakiTxi, vinaidan Zalze didia dabegvra, gada-

saxadebi, romlebic produqtis Rirebulebas zrdis da qarxnis mier gamo-

Svebuli produqti kontrabandis gamo, konkurencias ver uwevs saqarTve-

loSi arsebul sabazro fasebs. erT tona sawvavze (dizelis sawvavi, 

benzini) dabegvris gadasaxadi 200 aSS dolars utoldeba, maSin rodesac 

qarxnis mogebaa 20 aSS dolari. amis gamo, produqtis 70% gagvaqvs saz-

RvargareT, rac Cven arasworad migvaCnia. amitom es sakiTxi mosawes-

rigebelia xelisuflebasTan. rac Seexeba samomavlo perspeqtivebs, gvinda 

SeviZinoT navTobis gadasamuSaveblad mesame danadgari, amiT qarxanas eqneba 

700 tona simZlavre navTobis sadReRamiso gadamuSavebisaTvis. 

Cveni qarxnis ganviTarebis perspeqtiva da gamoSvebuli produqciis 

rentabeloba, didad aris damokidebuli meoreuli procesebis mSeneblobaze. 

kerZod, riformingis danadgaris SeZena gaTvaliswinebulia 2001 wlis 

bolosaTvis. igi gadaamuSavebs naftas da miviRebT produqts, romelsac re-

formats uwodeben, misgan mzaddeba mTeli gama benzinebisa da Txevadi gazi. 

qarxnis ganviTarebisaTvis saWiroa 10 000 000 aSS dolari investicia, ris 

gamoc amJamad vawarmoebT molaparakebebs ucxoel investorebTan.  
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eellgguujjaa  ggvveennccaaZZee  

GGAAOORR--bbcc  vvssffddffhhbb  
bbyy;;bbyytthhbb  

  

  

nnaaTTeellaa  

xxeeccuurriiaannii  

GGAAOORR--bbcc  kkff,,jjhhff--
nnjjhhbbbbcc  [[ttkkvv''qqddff--

yyttkkbb  

uak 665 66:547.912                                

                                         n. xecuriani, e. gvencaZe 

 

nnaavvTToobbiiss  ggaaddaammuuSSaavveebbiiss  ggaannvviiTTaarreebbiiss  ppeerrssppee--  

qqttiivveebbii  ssaaqqaarrTTvveellooSSii   

 
wwaarrddggeenniilliiaa  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  aakkaaddeemmiikkooss  rr..  TTeevvzzaaZZiiss  mmiieerr  

  

saqarTveloSi navTobis gadamuSavebis 

perspeqtivebi mizanSewonilia ganxorcieldes 

etapobrivad. gasaTvaliswinebelia rogorc 

saxelmwifoebrivi interesebi, ise ekonomikuri 

mizandasaxuloba. pirvel etapze saWiroa mini 

navTobgadasamuSavebeli qarxnis montaJi da 

eqspluatacia, rac pirvelad  saqarTveloSi 

1998 wels ganxorcielda sarTiWalaSi. damo-

ntaJda da eqspluataciaSia qarTul-ameriku-

li navTobgadasamuSavebeli kompania. mini ngq 

eqspluataciis ganvlilma gamocdilebam gviCvena, rom misi 

arseboba saSualebas gvaZlevs navTobproduqtebze fasebi vareguliroT da 

uzrunvelvyoT saxelmwifos minimaluri ekonomikuri usafrTxoeba navTob-

produqtebiT momaragebis sferoSi. 

meore etapze unda daidgas pirdapiri gamoxdis benzinis riformingis 

danadgari. rac momavalSi xels Seuwyobs saqaTvelos saavtomobilo benzine-

biT TviTuzrunvelyofas. 

benzinis warmoebis ganviTarebis ZiriTad tendencias warmoadgens oq-

tanis ricxvis gazrda, aromatuli naxSirwyalbadebis Semcvelobis Semcire-

ba, JangbadSemcveli naerTebis Semcvelobis gazrda, romelic xels uwyobs 

sawvavis srul wvas. maRaloqtanuri benzinebis warmoebis erT-erT ZiriTad 

process warmoadgens riformingis procesi. am procesSi parafinuli naxSi-

rwyalbadebis Semcireba, rogorc wesi, iwvevs oqtanuri ricxvis Semcirebas. 

Tumca amjerad muSavdeba da inergeba ufro mkacri riformingis pro-

cesebi, romlebic uzrunvelyofs acikluri naxSirwyalbadebis konversias. 

cikluri naxSirwyalbadebis (naftenebis) koncentratis riformingi Cveule-

briv katalizatorzec ki iwvevs, erTis mxriv, benzinebis moculobisa da 

meores mxriv, oqtanis gazrdas. 

saavtomobilo parkis gazrdasa da amasTan, garemos daWuWyianebasTan 

dakavSirebiT, gamomuSavebul benzinebs uyeneben mkacr moTxovnebs, gansaku-

TrebiT ekologiuri TvalsazrisiT. 

amasTan, saqarTveloSi ekologiis saministros xelmZRvanelobiT xor-

cieldeba tyviaSemcveli benzinebis xmarebidan amoRebis programa, romlis 

iniciatoria norvegiis saxelmwifo. eTilirebuli benzinebis gamoyeneba war-

moadgens garemos tyviiT daWuWyianebis wyaros da sawarmoos mier 

katalizuri sistemebis gamoyeneba minimumamde amcirebs maT mavne gavlenas. 

evropul ekologiur programaSi saqarTvelos CarTvam Seqmna saavto-

mobilo benzinebze saqarTvelos standaris SemuSavebis aucilebloba, rome-

lic xarisxiT evropuli moTxovnebis Sesabamisi iqneba (direqtiva EN 228) 

saqarTvelos specifikis gaTvaliswinebiT. dasamuSavebeli standarti iTva-
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TTiinnaa  

SSaaqqaarraaSSvviillii  
ccnnee--cc  lljjwwttyynnbb  

  

  

mmzziiaa  aannddRRuullaaZZee  
ccnnee--cc  lljjwwttyynnbb  

liswinebs araeTilirebuli benzinebis ai-80, ai-91 da ai-98 warmoebas da 

gamoyenebas. tyviis Semcveloba dasaSvebia 10mg/l.gardamaval periodSi Sesa-

Zlebelia manganumis antidetonatoris gamoyeneba 50mg/l benzinisaTvis ai-

80 da 18mg/l ai-91. manganumis danamatebianma benzinma gamocdis dadebiTi 

Sedegebi miiRo da rekomendebulia misi warmoeba da moxmareba.  

msoflio tendenciis mixedviT, SezRudulia benzolis Semcveloba 

5%-mde. ucxoeli mkvlevarebi aRniSnaven benzinSi benzolis Semcvelobasa da 

gamonabolqv airebs Soris wrfiv damokidebulebas.  

benzolis Sedgenilobaze mkacri zomebis SemoReba iwvevs damatebiT 

xarjebs navTobgadamuSavebaSi. 

garda amisa, axal standartSi SemoRebuli iqneba aorTqlebadoba EN 

228 specifikaciiT. yvela saavtomobilo benzini iyofa 8 klasad. ama Tu im 

klasis benzinis gamoyeneba ganisazRvreba klimaturi pirobebiT da avtotra-

nsportis TaviseburebebiT. 

saerTaSoriso teqnikuri moTxovnebis Sesabamisad, axali standartis 

proeqti adgens normebs fraqciuli Sedgenilobis maCveneblebsa da najeri 

orTqlis wnevaze, romelic SesabamisobaSia aorTqlebadobis evropul kla-

sebTan.   
 
 
 
 
efr ^^%8^#*8@9^%(8@ 

s8 ifmfhfidbkb7 v8 fylqekf't 
 

VVBBCCFFHHSSTT,,BBCC  UUFFDDKKTTYYFF  YYFFDDSSJJ,,BBCC  YYFFSSTTKKBB  AAHHFFMMWWBBTT,,BBCC  
UUFFVVJJCCFFDDKKBBFFYYJJ,,FFPPTT   

 
ooffhhlluuttyybbkkbbff  ccffmm88vvttwwyy88  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  uu88  wwbbyywwff''bbcc  vvbbtthh  

  
sfyfvtlhjdt stjhbbc sfyf[vfl 

[1], yfdsj,b ofhvjflutyc lbcgthcbek 
cbcntvfc7 cflfw vfqfkvjktrekehb 
rjvgjytynt,b uf[cybkbf lf,fkvjktre-
kehib8 ofhvjmvybkb hsekb cnhemne-
hekb thstekbc ~hct` wtynhib rjywt-
ynhbht,ekbf vfqfkvjktrekehb lf 
vfqfktythutnbrekb rjvgjytynt,b ~fc-
afkntyt,b7 v.fhb gfhfabyt,b lf abct-
,b`7 [jkj vbc ufhitvj cjkdfneh 

ihtib bv.jat,f lf,fkvjktrekehb lf lf,fktythutnbrekb rjvgjyt-
ynt,b8 rjvgjytynt,c ijhbc flubkb fmdc ehsbthsvjmvtlb 'fkt,bc 
fhct,j,fc7 hjvkt,bw7 sfdbc v[hbd7 ufyfgbhj,c hct-c vfqfk ptlf-
gbhek lfzbvekj,fc8 bvfdt stjhbbc sfyf[vfl7 hct-c cjkdfynt,b yfd-
sj,bc htmnbabrfwbbc ghjwtcib dth f[th[t,c hct-lfy ufvj.jafc8 
htmnbabrfwbbc gbhj,t,b cfrvfhbcb fh fhbc hct-c ptlfgbhekb lfzb-
vekj,bc lfcfcecnt,kfl8 cfcehdtkb tatmnb vbbqotdf7 se yfdsj,bc 
htmnbabrfwbf xfnfhlt,f8 hfw bodtdc cnhemnehbc hqdtdfc7 yfstkb 
ahfmwbt,bc rjvgjytynt,bc ufvjsfdbceakt,fc lf itltufl yfstkb 
ahfmwbt,bc ufvjcfdkbfyj,bc ufphlfc8 
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kbnthfnehblfy wyj,bkbf bctsb ;fyu,flitvwdtkb jhufyekb 
ybdsbtht,t,b7 hjujhbwff5 cgbhnt,b7 fklt/blt,b7rtnjyt,b lf f8i87 hjv- 
kt,bw tatmneh vbcfhst,c vbtresdyt,f8 

ofhvjlutybkb cfveifjc vbpfybf cfmfhsdtkjc yfdsj,blfy yfst-
kb ahfmwbt,bc ~,typbyb7 yfdsb7 lbptkbc cfodfdb` ufvjcfdkbfyj,bc 
ufphlbc itcf'kt,kj,bc itcofdkf8 

[2,3] cfveifjt,bcf lf xdtyc vbth xfnfht,ekb rdktdt,bc [4,5] 
cfae'dtkpt lflutybkbf7 hjv yfdsj,blfy yfstkb ahfmwbt,bc ufvjcf-
dkbfyj,bc ufphlf itcf'kt,tkbf vwbht hfjltyj,bs vbcfhsbc cf[bs 
tsbkbc cgbhnbc lfvfnt,bs8 

rdktdt,bc j,btmnc ofhvjflutylf ybyjovbylbc cf,fljc yfdsj,b7 
hjvkbc itcofdkbc itvltu lflubylf vbcb abpbreh-mbvbehb vf[fcbf-
st,kt,b8 rdktdbc itltut,b vj.dfybkbf !-tk w[hbkib8 

w[hbkb ! 
ybyjovbylbc yfdsj,bc abpbreh-mbvbehb vf[fcbfst,kt,b 

 
 
1 

vf[fcbfst,kt,b ufypjvbkt,f vybidytkj,f 

! @ # $ 
!
@ 
#
$
% 
 
 
 
 
 
 
 

o.kbc itvwdtkj,f 

cbvrdhbdt7 20

4 7 @__C 

cb,kfynt7 20  
ptlfgbhekb lfzbvekj,f 
ahfmwbekb itlutybkj,f 

cfo.bcb 
!_+ 
@_+ 
#_+ 
$_+ 
%_+ 
^_+ 

+7 ojy8 
ru2v# 

v@2ov 
 

ly2cv@ 
 

_7* 
(#% 
^7!# 
 

$@7!* 
 

*% 
!!) 
!%@ 
!)@ 
@$_ 
@*% 
#!^ 

 
 ybyjovbylbc yfdsj,bc ahfmwbekb itlutybkj,bc lflutybc 

itvltu7 xfdfnfhts yfdsj,bc htmnbabrfwbf c[dflfc[df cgbhnt,bc ~C1-

C12` lfvfnt,bs8 hflufy obyfcofhb vjyfwtvt,bs [4]  tsbkbc cgbhnbc 
_7%+ojy8 lfvfnt,bc itvs[dtdfib fqbybiyt,jlf yfstkb ahfmwbt,bc 
ufvjcfdkbc vfmcbvfkehb yfvfnb7 fvbnjv C1-C12  cgbhnt,bw lfdfvfnts 
_7%+ojy8 hfjltyj,bs yfdsj,bc vfcbc vbvfhs8 

htmnbabrfwbf xfdfnfhts kf,jhfnjhbekb nbgbc yf[tdhfl mfh-
[yek fgfhfnpt FHY-@ fnvjcathekb oytdbcf lf dfreevbc mdti 
~yfhxtyb oytdf @-# vv dthw8o.8cd8` cfo.bcblfy-#^__C ntvgthfnehek 
bynthdfkib8 

cgbhn-yfdsj,t,bc yfhtdt,bcfsdbc ufybcfpqdhf cb,kfyntt,b 

@__C-pt7 20  v@2ov ~w[hbkb @`8 
w[hbkb @ 

cgbhn-yfdsj,bc yfhtdt,bc cb,kfynt 
 

cgbhnb C1 C2 C4 C6 C8 C9 C10 C11 C12 

yfhtdbc cb,kfy-
nt7 _7%+ 

lfyfvfnbc lhj 

 

5,97 

 

5,83 

 

6,36 

 

7,18 

 

6,61 

 

6,31 

 

6,02 

 

7,09 

 

7,21 
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yyff[[88  !!88  !!--##______  CC  --vvlltt  aahhffmmwwbbbbcc  uuffvvjjccffddffkkbb77  @@--ccggbbhhnn--yyffddssjj,,bbcc  __77%%++--bbffyybb  
yyffhhttddbbcc  ccbb,,kkffyynnbbcc  llffvvjjrrbblltt,,eekktt,,ff  ccggbbhhnnbbcc  uuddffhhjj,,ffpptt  

fdfuts cgbhn-yfdsj,bc yfhtdt,blfy yfstkb ahfmwbt,bc ufvjcf-
dkbfyj,bc lfvjrblt,ekt,bc uhfabrb ~yf[8 !` cgbhnbc udfhj,bcf lf 
yfhtdbc cb,kfynbcflvb8 tmcgthbvtynbc itltut,bcf lf uhfabrbc cfae-
'dtkpt itudb'kbf lfdfcrdyfs7 hjv tatmneh vbcfhst,c ofhvjflutyc 
C1, C2  lf C10  cgbhnt,b8 vfsufy7 egbhfntcj,f tybzt,f C2-c - tsbkbc 
cgbhnc7 hjvkbc lfvfnt,bs yfstkb ~#___ C-vlt vleqfht` ahfmwbt,bc 

ufvjcfdfkb ~ %+-bs bphlt,f8 cgbhn-yfdsj,bc yfhtdt,bc cb,kfyntt-
,bcf lf yfstkb ahfmwbt,bc ufvjcfdfk kbfyj,t,c ijhbc lfvjrblt-
,ekt,f tmcnhtvfkehbf5 ufphlbk ufvjcfdfkc ittcf,fvt,f itvwbht-
,ekb cb,kfynt7 hfw hct-c cnhemnehbc hqdtdbc lfvflfcneht,tkbf8 

rdktdbc itvlujv tnfgc itflutylf tsbkbc cgbhnbc lfvfnt,bc 
vbybvfkehb ~jgnbvfkehb` hfjltyj,bc lflutyf8 lfvpfllf _7_@+9 
_7_$+9 _7_^+9 _7_(+ lf _7!+-bfyb cgbhn-yfdsj,t,bc yfhtdt,b8 tmcgthb-
vtynbc itltut,bc cfae'dtkpt fdfuts tsbkbc cgbhnbc c[dflfc[df 
hfjltyj,bc yfhtdt,blfy yfstkb ahfmwbt,bc ufvjcfdkbfyj,bc lfvjrb-
lt,ekt,bc uhfabrb tsbkbc cgbhnbc vbybvfkehb rjywtynhfwbt,bcfl-
vb ~yf[8 @8`8 uhfabrblfy xfyc7 hjv tsbkbc cgbhnbc vbybvfkehb hfj-
ltyj,ff _7_@+ ojy8 yfdsj,bc vfcbc vbvfhs8 fqybiyekb vbybvfkehb 
hfjltyj,bs yfdsj,ib tsbkbc cgbhnbc lfvfnt,f yfdsj,blfy yfstkb 

ahfmwbt,bc ufvjcfdfkc ~ ^+-vlt phlbc8 
eylf fqbybiyjc xdtyb lfbynthtct,f tsbkbc cgbhnbc vj[vfht-

,bc vbybvfkehb hfjltyj,bc lflutybc sfj,fpt8 bub ufvjodtekbf cf-
[fk[j vtehytj,bc c[dflfc[df lfhuib tsbkbc cgbhnbc afhsj ufvj-
.tyt,bs8 

UF
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B
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N
 

CGBHNIB C-C ITVWDTKJ,F 
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yf[8 @8 ybyjovbylbc yfdsj,bc #___C-vlt ahfmwbbc lfvjrblt,ekt,f tsbkbc 
cgbhnbc vbybvfkehb rjywtynhfwbbc wdkbkt,fpt8  

  
  

kkbbnntthhffnneehhff  
  

1. {bvbz ytanb& Gjl htlfrwbq P&B&C.ztdf& K85 {bvbz& Ktyby-

uhflcrjt jnl&^ 1984& -c& 360& 

2. Cbljhtyrj F&G& //Rfylblfncrfz lbccthnfwbz& VBYU bv& Ue,-

rbyf^ 1985&- c& 177& 

3. Uheitdtyrj F&"& //Rfylblfncrfz lbccthnfwbz VBYU bv& 

Ue,rbyf^ 1989& -c&186 

4. Gjw[dthfidbkb U&J&^ Fyluekflpt V&R&^ Ifrfhfidbkb N&C&^ 

C.bztdf P&B&^ Ukfujktdf J&A& Frnbdbheofz lj,fdrf lkz fn-

vjcathyjq gthtujyrb ytanb^ //Cjj,otybt FY UCCH^ 1993^ 12& 

5. gfntynb8 223yfdsj,bc fnvjcathekb ufvj[lbc [th[b4 s8ifmfhf-
idbkb7 v8 fylqekf't7 j8 ukfujktdf7 u8 ajw[dthfidbkb8 
22A1996002213, 1999, cfmgfntynb8  

 
 
 
 
efr5 ^^%8^!@2%#   

s8 ifmfhfidbkb7 v8 fylqekf't 
  

CCFFMMFFHHSSDDTTKKJJCC  YYFFDDSSJJ,,TT,,BBCC  YYFFHHTTDDBBCC  GGBBHHDDTTKKFFLLBB    
UUFFLLFFVVEEIIFFDDTT,,FF  LLFF  RRDDKKTTDDFF  

    
ooffhhlluuttyybbkkbbff  ccffmm88  vvttwwyy88  ffrrffllttvvbbbbcc  ffrrffllttvvbbrrjjcc  uu88  wwbbyywwff''bbcc  vvbbtthh  

 

yfdsj,bcf lf yfdsj,ghjlemnt,bc vbvfhs ufphlbkb vjs[jdyb-
kt,f lfrvf.jabklt,f sfyfvtlhjdt ntmybrehb vjo.j,bkj,f-lfyfluf-

#_
__
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TTiinnaa  

SSaaqqaarraaSSvviillii  
ccnnee--cc  lljjwwttyynnbb  

  

  

mmzziiaa  aannddRRuullaaZZee  
ccnnee--cc  lljjwwttyynnbb  

ht,bs fqzehdbkb mfh[yt,bc itmvybs7 
hfw7 sfdbc v[hbd7 lfrfdibht,ekb bmyt,f 
lbl rfgbnfk lfyf[fh]t,sfy8 
 wyj,bkbf7 hjv cfmfhsdtkjc yf-
dsj,t,bc uflfveifdt,f .jabk cf,zjsf 
rfdibhib ofhvjt,lf bv lhjc vbqt,ekb 
yjhvt,bc vb[tldbs8 lqtclqtj,bs cfmf-
hsdtkjv sdbsjy eylf uflfo.dbnjc 
yfdsj,bc vhtodtkj,bc ufydbsfht,bc gt-
hcgtmnbdt,b vcjakbj ,fpfhpt lfuhj-

dt,ekb .dtkf cfcfhut,kj vjyfwtvbc ufsdfkbcobyt,bs8 gthcgtmnb-
dt,ib buekbc[vt,f hjujhw yfdsj,bc vjgjdt,f7 fctdt vbcb gbhdtkflb 
lf qhvf uflfveifdt,f7 vfs ,fpfpt yfdsj,mbvbehb ofhvjt,t,bcf lf 
itcf,fvbcb rjvgfybt,bc itmvyf8 
 yfdsj,bc qhvf uflfveifdt,f .ehflqt,fc fvf[dbkt,c bctsb gh-
jwtct,bcflvb7 hjujhbwff5 yfdsj,bc sthvekb lf rfnfkbpehb lfve-
ifdt,f7 yfdsj,ghjlemnt,bc /blhjufovtylf lf /blhjrhtrbyub9 yfhxt-
yt,bcf lf v'bvt lbcnbkfnehb ahfmwbt,bc fyfhxtdbc lfrjmcdf9 ltgf-
hfabybpfwbf7 ufeptsjdyt,f lf c[d8 
 vfqfkb [fhbc[bc yfdsj,ghjlemnt,bc vbcfqt,fl cfzbhjf gbhdt-
kflb ~gbhlfgbhb` ufvj[lbc ,typbyehb ahfmwbt,bc ufrtsbkij,bkt,f-
hbajhvbyub-gkfnajhvbyub ~bpjvthbpfwbf7 lt/blhjwbrkbpfwbf7 fhjvf-
nbpfwbf7 /blhjrhtrbyub lf f8i8`7 wtjkbnt,bc cfiefkt,bs yfdsj,bc 
lbcnbkfnt,fl lf.jaf7 fuhtsdt gkfcnbrehb itvptsfdt,bc lfvpflt,f 
lf vfssdbc lf cfodfdt,bcfsdbc vbcfhst,bc ~lfyfvfnt,bc` ofhvjt,bc 
ufydbsfht,f8 

ccmmttvvff  !!88  yyffddssjj,,bbcc  ccnnff,,bbkkbbppffwwbbbbcc  llffyyfflluuffhhbb  
KK--11  --  ccffccnnff,,bbkkbbppffwwbbjj  ccddttnnbb77    KK--22  --  ffbbhhccttggffhhffnnjjhhbb77  EE--11  ––  iieeffkkttlleehhbb  ccffwwffddbb77  TT--11,,  

TT--22  --  ss,,jjvvwwddkkttkktt,,bb77  TT--33  ––  hhbb,,jjbbkktthhbb77  TT--44  ––  vvffwwbbddffhhrrjjyyllttyyccffnnjjhhbb77  HH--11  ––  yyttllkktteekkbbcc  
nneevv,,jj77  HH--22  ––  ccnnff,,bbkkeehhbb  yyffddssjj,,bbcc  nneevv,,jj77  HH--33  ––  vvjjhhoo..ddbbcc  nneevv,,jj77  HH--44  ––  rrjjyyllttyyccffnnbbcc  
uuffvvmmffxxffddbb  nneevv,,jj  

ofhvjlutybkb cfveifjc vbpfybf yfdsj,bc gbhdtkflb uflfveif-
dt,bc 'bhbsflb ntmyjkjubehb ghjwtct,bc cmtvfnehb fqothf xdtyc 
vbth kf,jhfnjhbek lf yf[tdhflmfh[yek lfyflufht,pt7 cfmfhsdt-
kjc yfdsj,t,bc yfhtdbc gbhdtkflb uflfveifdt,bs vbqt,ekb rdkt-
dbc vjyfwtvt,bc xfhsdbs8 
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 fhct,ekb ntmyjkjubt,bc vb[tldbs7 yfdsj,bc uflfveifdt,f bo-
.t,f vbcb cnf,bkbpfwbbs ~ufeo.kjt,f lf ufevfhbkt,f7 !-tkb cmtvf` 
lf @__-@!__C-vlt ufw[tkt,bs8 

   
ccmmttvvff  @@88  yyffddssjj,,bbcc  ffnnvvjjccaatthheekkbb  uuffvvjj[[llbbcc  llffyyfflluuffhhbb  

!!77  **--))77  !!@@77  !!##77  @@__--@@@@  --  nneevv,,jjtt,,bb99  @@77  !!$$  --  ccffhhttmmnnbbaabbrrffwwbbjj  ccddttnntt,,bb99  ##77  !!%%77  @@$$77  ##__  --  
//fftthhbbcc  vvffwwbbddhhtt,,bb99  $$77  !!^̂77  @@%%77  @@((77  ##!!  --  vvffwwbbddhhtt,,bb99  !!__77  !!!!77  @@##77  @@^̂77  @@))  --  ss,,jjvvwwddkktt--
kktt,,bb99  %%77  !!**  --  ffbbhhccttggffhhffnnjjhhtt,,bb--oo..ffkkuuffvvjjvv..jjaatt,,bb99  ^̂  --  vvbbkkjjddffyybb  qqeevvttkkbb99  !!((77  !!))  --  
ffvvvvjjhhssmmkkffddbb  ccddttnntt,,bb  

  
ccmmttvvff  ##88  ffnnvvjjccaatthheekk--ddffrreeeevveehhbb  uuffvvjj[[llbbcc  llffyyfflluuffhhbb  

!!77  ##77  $$77  !!##--!!%%77  !!))77  @@%%77  @@^̂77  ##!!--####77  --  nneevv,,jjtt,,bb99  @@77  @@))  --  vvbbkkjjddffyybb  qqeevvkktt,,bb99  %%77  !!((  --  
iittvvrrhhtt,,tt,,bb99  ^̂77  !!__77  !!**  --  vvffwwbbddhhtt,,bb99  **77  !!@@77  !!^̂77  @@$$77  @@((77  ##^̂77  ##((77  $$__  --  //fftthhbbcc  vvffwwbb--
ddhhtt,,bb99  ((77  @@__77  ##$$  --  ccffhhttmmnnbbaabbrrwwbbjj  ccddttnntt,,bb99  ##__  --  ddffrreeeevvbbcc  iittvvmmvvyyttkkbb  vvjjoo..jj,,bbkkjj,,ff  
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yfdsj,bc [fcbfsbcf lf vbcfqt,b ghjlemnbc cf[tj,bc vb[tldbs 
yfdsj,bc gbhdtkflb uflfveifdt,f itb'kt,f ufy[jhwbtkltc itvltub 
ntmyjkjubehb cmtvt,bs5 

1. yfdsj,bc fnvjcathekb ufvj[lf ~cmtvf @`9 
2. yfdsj,bc fnvjcathek-dfreevehb ufvj[lf ~cmtvf #`9 
3. ,typbybc vtjhtekb ufvj[lf ~cmtvf $`7 hjvtkbw itb'kt,f xf-

nfhltc hjujhw wfkrt ghjwtcbc7 fctdt vt-@ lf vt-# ntmyjkjubeh 
cmtvt,ib xfhsekb ctmwbbc cf[bs8 

  
ccmmttvvff  $$88  ,,ttyyppbbyybbcc  vvttjjhhtteekkbb  uuffvvjj[[llbbcc  llffyyfflluuffhhbb  

KK--11,,  22,,  33,,  --  ccffhhttmmnnbbaabbrrffwwbbjj  ccddttnntt,,bb77  GG--11,,22  ––  qqeevvkktt,,bb77  TT--11,,33  ––  rrjjyyllttyyccffnnjjhh--vvffwwbbddhhtt,,bb77  
TT--44  ––  hhbb,,jjbbkktthhbb77  TT--55--77  ––  ss,,jjvvwwddkkttkktt,,bb77  HH--11--1111  ––  nneevv,,jjtt,,bb77  EE--11--33  ––  ccffwwffddtt,,bb  

yfdsj,bc fnvjcathekb ufvj[lbc ~cmtvf @` ghjlemnt,bf5 $ lb-
cnbkfnjhb ahfmwbf - ~!__-!(__C`7 yfdsb ~!$_-@$__C`7  lbptkbc cfo-
dfdb ~@$_-#^__C` lf vfpesb yfhxtybc cf[bs8 
 yfdsj,bc fnvjcathek-dfreevehb ufvj[lbc ~cmtvf #` ghjle-
mnt,bf5 .dtkf ptvjs xfvjsdkbkb lbcnbkfnb lf vfpesbc dfreevehb 
ufvj[lbc itvltu vbqt,ekb afhsj ahfmwbf ~hjvtkbw cfzbhjt,bc 
itvs[dtdfib lfb.jaf c[dflfc[df cb,kfynbc vmjyt ptst,bc lb-
cnbkfnt,fl`7 vihfkb lf ufs[tdflt,ekb fbht,b - htakemcb7 dfre-
evehb vcev,emb ufpjbkb lf uelhjyb yfhxtybc cf[bs8 
 ,typbyt,bc vtjhtekb ufvj[lbs ~cmtvf $` vbbqt,f fhjvfnekb 
yf[ibho.fk,flt,bc dbohj lbcnbkfnt,b5 !` cfsfdj ahfmwbf - ~cfo.8 
ntvg8 - ^@_C`9 @` ,typjkbc ahfmwbf - ~^@ - (%_C`9 #` njkejkbc 
ahfmwbf - ~(%- !@__C`9 $` mcbkjkt,bc ahfmwbf - ~!@_ - !$__C` lf 
%` yfhxtyb - ~!$_ - !(__C`7 hjvtkbw ofhvjflutyc C)-C!! itvwdtkj,bc 
yf[ibho.fk,flt,bc yfhtdc8 
 fhjvfnekb yf[ibho.fk,flt,bc lbcnbkfnt,b ufvjb.tyt,f gb-
hlfgbh yf[flb ,typbyt,bc rfnfkbpehb hbajhvbyubc ghjwtcib vfqf-
kjmnfyehb ,typbyt,bc cfofhvjt,kfl8  
 vfqfk[fhbc[bfyb cfodfdt,bc vbcfqt,fl fewbkt,tkbf yfdsj,bc 
gbhdtkflb lbcnbkfnt,bc vtjhtekb uflfveifdt,f8 bub uekbc[vj,c 
,typbyt,bc rfnfkbpeh hbajhvbyuc7 rfnfkbpeh  lf sthvek rhtrby-
ut,c lf gbhjkbpc9 v'bvt ahfmwbt,bc ~ufpjkbc7 vfpesbc7 uelhjybc` 

mailto:2!$_-@$__C27
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rfnfkbpeh lf sthvek rhtrbyut,c7 gbhjkbpc8 tc erfyfcrytkb 'bhb-
sflfl ufvjb.tyt,f e]thb lf vfcsfy thsfl7 fhjvfnekb  yf-
[ibho.fk,flt,bc vbcfqt,fl8  
 vtjhtek uflfveifdt,fc tresdybc fuhtsdt uelhjybc sthvekb 
;fyudf c[dflfc[df vfhrbc ,bnevbc ~cfupfj cf[ehfdb7 cfvityt,kj7 
cgtwbfkehb ,bnevb` vbcfqt,fl8 
 yfdsj,ehb lbcnbkfnt,bc vtjhtekb uflfveifdt,f vbtresdyt,f 
qhvf uflfveifdt,bc cathjc8 
     xdtyc vbth yf[tdhflmfh[yek lfyflufhpt - FHY-@-pt xfnf-
hlf cfmfhsdtkjc yfdsj,t,bc yfhtdbc ~ufxbfyb` gbhdtkflb uflfve-
ifdt,f- fnvjcathek-dfreevehb ufvj[lf8 vbqt,ek bmyf lbcnbkfnt,b7 
hjvtksfsdbcfw ufybcfpqdhf ufvjcfdfkb7 vf[fcbfst,kt,b lf mbvbeh-
]ueaehb itlutybkj,f8 rdktdbc itltut,b vj.dfybkbf !-tk lf vt-@ 
w[hbkt,ib8 
     w[hbkt,blfy xfyc7 hjv cfmfhsdtkjc yfdsj,bc yfhtdblfy vb-
qt,ekb ,typbyehb ahfmwbf lfvfrvf.jabkt,tkb gfhfvtnht,bs [fcbfs-
lt,f lf vbtresdyt,f fhjvfnek nbgc8 jmnfyehb hbw[dbc fvfqkt,bc 
vbpybs bub cfzbhjt,c rfnfkbpeh hbajhvbyuc8 
     ytlkb  ,typbyt,bc jmnfyehb hbw[db cfiefkjl vth.tj,c $@-
%%-bc  afhukt,ib8 vjwtvek itvs[dtdfib bub $)-bc njkbf8 
     lfveifdt,fc cfzbhjt,c fuhtsdt lbptkbc cfodfdb lf afhsj 
ahfmwbf8 rth'jl7 bcbyb tmdtvlt,fht,bfy /blhjufovtylfc5 lbptkbc cf-
odfdb ufeujubhljt,bc7 [jkj afhsj ahfmwbf -fhjvfnekb yf[ibh-
o.fk,flt,bc itvwdtkj,bc  itvwbht,bc vbpybs8 
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iirraakkllii  ggoogguuaaZZee  
ccnnee--cc  gghhjjaa8877  ,,eehhqq--
ddbbcc  rrffssttllhhbbcc  uuffvvuutt  

 
 

ybrf reghfdf 
,ehqdbc rfstlhbc 
eahjcb vfcofdkt-

,tkb 

 
 

vfvbf jvbfidbkb 
fqvjcfdkts cfmf-
hsdtkjc vbk-

cfltyt,bc rjvgfybbc 
uty8 lbhtmnjhb 

kkbbnntthhffnneehhff  
  

1. Rfgecnby D&V&^ Rertc C&U&^ <thnjkecby H&U& Ytantgththf,fns-

df.ofz ghjvsiktyyjcnm CIF b ,sdituj CCCH& V&# {bvbz^ 

1995& -6&301& 

2. Uehttd F&F&^ Fptd D&C&  Fdnjvj,bkmyst ,typbys^ cdjqcndf b 

ghbvtytybt& V&# Ytanm b ufp^ 1996& -c&44& 

3. Fkm,jv nt[yjkjubxtcrb[ c[tv ghjwtccjd gththf,jnrb ytanb b 

ufpf& Gjl htlfrwbtq <&B& <jylfhtyrj& V&# {bvbz^ 1993&- c&127&  

4. Ubkzptnlbyjd K&G&^ Ahtkjdf J&T& Nt[yjkjubxtcrbq hfcxtn 

ecnfyjdrb fnvjcathyjq gthtujyrb ytanb c ghbvtytybtv 

ghjuhfvv yf ajhnhfyt& V&# {bvbz^ 1985&- c&121& 

5. Ubkzptnlbyjd K&G&^ Ahjktdf J&T& Nt[yjkjubxtcrbq hfcxtn 

ecnfyjdrb dfreevyjq gthtujyrb vfpenf c ghbvtytybtv ghjuhfvv 

yf ajhnhfyt& V&# {bvbz^ 1985&- c& 92& 
 
 
 
efr ^^%8^#*8@ 

b8 ujuef't7 y8 reghfdf7 v8 jybfidbkb 
 

HHFF  IITTBB''KKTT,,FF  XXFFBBSSDDFFKKJJCC  CCFFEERRTTSSTTCCJJ  FFKKNNTTHHYYFFNNBBEEKK  
CCFFOODDFFDDFFLL  

  

 !))^ okbc bv ufvjrdktdt,bc 
itltut,bc cfae'dtkpt7 hjvtkbw xf-
nfhlf byukbcib cfvtwybthj-rdktdbsb 
rjvgfybf AEAT Technology-c vbth7 
itcofdkbk bmyf hdf c[dflfc[df cf[-
bc cfodfdbc ufvjyf,jkmdb fnvjcat-
hjib7 vbcb ofhvjt,blfy 'hfdt,ib 
odbc vskbfy wbrkpt lfrdbhdt,bs 
~yf[8!`8 itltut,b wfkcf[fl fvnrbwt,c7 
hjv htfkehb fknthyfnbdf ,typbypt 
fh fhct,j,c7 sevwf fknthyfnbekb 

cfs,j,bc pjubthsb ybifyb ,fpfhpt vfbyw fhbc8 vfuf-
kbsfl7 fdnj,ect,bc gfhrb8 cfbynthtcjf7 hjv ceasf 
tnfkjyb eahj vtnfl f,by'eht,c fnvjcathjc7 dblht 
,typbyb8 fqcfybiyfdbf fctdt bc7 hjv tktmnhjtythubf 
fh bsdkt,f trjkjubehfl .dtkfpt ceasf tythubbc 
o.fhjl8 

  
TTYYTTHHUUBBBBCC  VVCCJJAAKKBBJJCC  VVJJSS[[JJDDYYTT,,BBCC  GGHHJJUUYYJJPPBB--

HHTT,,FF  
  

tdhjgekb rjvgfybbc jjy tdhjgekb tythutnbrf 
@_@_ okfvlt fqybiyekbf tktmnhjvjvfhfut,bc cnf,b-
kehj,bsf lf cfbvtljj,bs8 vfuhfv 3hfyut,bc nf,tk-

ib4 tythutnbrbc wfkrtek lfhut,ib flubkb tmyt,f uflfflubkt,t,c8 
yfdsj,b eahj bfab fqvjxylf7 dblht ghjuyjpbht,ekb b.j flht8 
ufhlf fvbcf7 f[fkb cf,fljt,bc fqvjxtyf ntmybrehfl itcf'kt,tkbf8 
fnjvehb tythutnbrbc ufydbsfht,f tdhjgfib rfhufdc ufydbsfht,bc 
ntvgc7 [jkj tythubbc ufyf[kt,flb ntmyjkjubt,bc ufvj.tyt,f cf.jd- 



CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___  259 

 
yf[8!8 AET Technology-c vbth xfnfht,ekb ufvjrdktdt,bc itltub 

  

tksfj .ehflqt,bc wtynhib lut,f8 fhct,j,c vstkb hbub wlt,b7 hjv-
kt,bw itmvybc f[fk jhufybpfwbek cnhemnehfc ,eyt,hbdb ufpbc lf 
tktmnhjtythutnbrbc hjujhw 'bhbsfl tythujcfiefkt,fc8  

tythubfpt vjs[jdybkt,bc phlbc ntvgvf thslhjekfl itwdfkf 
,fphbc vjs[jdybc cnhemnehf ~yf[8@8`8 tythubbc vjv[vfht,kt,c ittmvyfs 
f[fkb vjs[jdyt,b lf f[fkb ajhvt,b tythujvj[vfht,fib7 vfufkbsfl7 
ufhsj,f7 vjupfehj,f7 fmnbehb lfcdtyt,f lf c[d8 

 trjkjubeh vjs[jdyfsf ufsdfkbcobyt,bs7 tythutnbrekb ,fphbc 
cohfavf ufydbsfht,fv ufdktyf vjf[lbyf wfkrtekb mdt.ybcf lf htub-
jyt,bc tythutnbrek vjs[jdyt,pt lf ufyfdbsfhf tythujvjvfhfut,bc lf-
cfmvt,bc cfbvtljj,bc epheydtk.jaf8 

vcjakbj tythutnbrf8 ufvjrdktdt,bc cfae'dtkpt lfcnehlt,f7 
hjv tythutnbrekb vjs[jdyf bphlt,f @7_+-bs .jdtkokbehfl7 [jkj 
fnjvehb tythutnbrf - _7%+-bs otkboflib8  

.dtkfpt cohfafl bphlt,f vjs[jdyt,b ,eyt,hbd ufppt8 vbcb [dt-
lhbsb obkb cfthsj tythutnbrfib lff[kjt,bs @7*+-bs bphlt,f otkb-
oflib9 vfiby7 hjltcfw vjs[jdyf yfdsj,pt _7%+-bs bphlt,f otkboflib8 
vcjakbj tythutnbrek ,fkfycib @_@_ okbcfsdbc yfdsj,bc obkpt7 hj-
ujhw 'bhbsfl tythujvfnfht,tkpt7 vjs[jdyf bmyt,f #_+ ~yfwdkfl #*+-
bcf lqtdfyltkb lqbcfsdbc`8 

vcjakbj yfdsj,bc vjgjdt,fib vjcfkjlytkbf cfuh'yj,b wdkbkt-
,t,b8 itvwbhlt,f yfdsj,bc vjgjdt,f fvthbrbc itthst,ek infnt,cf lf 
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tdhjgfib8 cfuh'yj,kfl ufbphlt,f yfdsj,bc vjgjdt,f fpbfib7 fahbrfib7 
xbytscf lf kfsbyeh fvthbrfib8 

\\6 cfereybc gbhdtkcfdt otkc ghjuyjpbhlt,f yfdsj,bc vjgj-
dt,bc vrdtshb phlf7 hjujhw ibuf vjs[jdybc tythujghjlemnb .jabk 
cf,zjsf rfdibhbc mdt.yt,ib8 

@_@_ okbcsdbc f[kj fqvjcfdktsb 'bhbsflb ljvbybht,flb bmyt,f 
vcjakbj yfdsj,bc vjgjdt,fpt8 

,eyt,hbd ufppt vjs[jdyt,b jh]th lf vtnfl ufbphlt,f 'bhbsf-
lfl tktmnhjtythubbc ofhvjt,fpt8 v.fhb cfs,j,bc obfqbctekpt vjs-
[jdyt,b @_@_ okbcfsdbc sbsmvbc thsb vtcfvtlbs itvwbhlt,f7 hjujhw 
trjkjubehfl vfdyt cfodfdb8 

yfdsj,cf lf yfdsj,ghjlemnt,pt vjs[jdyt,b uflfyfobklt,f lf 
ufbphlt,f vce,em lbcnbkfnt,pt vjs[jdyf8 ufbphlt,f vjs[jdyt,b ,ty-
pbypt tdhjgbc cfv[hts mdt.yt,ib7 vfuhfv ufvjbrdtst,f lbptkeh cfodf-
dpt vjs[jdybc ufafhsjt,f vce,emb fdnjvj,bkt,bcfsdbc7 hfw itpqe-
lfdc vjs[jdyt,c ,typbypt8 ufbphlt,f vjs[jdyt,b yfdspt fdbfbwbfib lf 
lbptkeh cfodfdpt fdnjcfnhfycgjhnj cfiefkt,t,ib8 trjkjubehb vjcf-
pht,t,bs7 v'bvt cfmdf,t cfodfdb ~vfpesb lf c[d8` itbwdkt,f ,eyt,hbdb 
ufpbs7 hjv vbbqjy fhftythutnbrekb lfybiyekt,bc yfhxtyb ghjlemnt,b 
~,bnevb7 rjmcb lf c[d8`8 

 
BBPPHHLLTT,,FF  VVCCJJAAKKBBJJ  VVJJSS[[JJDDYYBBKKTT,,FF  ,,TTYYPPJJKKPPTT  

 

DeWitt&Co7 /becnjybc7 nt[fcbc infnbc rdktdbsb rjvgfybf b'ktdf 
ghjuyjpc7 hjv vcjakbjib vjs[jdyf @___ okfvlt ,typjkpt .jdtk-
okbehfl ufbphlt,f $7!+-bs lf vbfqotdc #!7( vbkbjy njyfc8 !))6 
okblfy @___ okfvlt vj[vfht,f ufbpfhlf %7) vbkbjyb njybs7 hfw 
@#+-bs vtnbf7 dblht !))% otkc8 vbe[tlfdfl bvbcf7 hjv tmcgkefnfwbfib 
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it.dfybk bmyf f[fkb cfofhvjj cbv'kfdhtt,b7 vfsb ufvj.tyt,bc rjtabwb-
tynb vfbyw itvwbhlf8 o.yfhb jrtfybc htubjyib ,typjkbc vj[vfht,f 
*7%+-bs ufbphlt,f otkboflib lf vbfqotdc !!7@ vbkbjy njyfc @___ 
okbcfsdbc8 lfcfdkts tdhjgfib ufppt vjs[jdyf ufbphlt,f @7@+-bs 
otkboflib lf vbfqotdc *7#% vbkbjy njyfc7 fqvjcfdkts tdhjgfib -
#7)+-bs otkboflib lf vbfqotdc @7! vbkbjy njyfc8 f[kj fqvjcfdktscf 
lf fahbrfib itbvxytdf vjs[jdybc phlbc .dtkfpt vtnb ntvgb7 !!+ ot-
kboflib ~_7)% vbkbjyb njyf`8 fpbfib cfofhvjj cbv'kfdhtt,b ufbphlt,f 
%_+-bs vfiby7 hjltcfw fii-ib lf f[kj fqvjcfdktsib cfsfyfljl !7( 
lf !7@% vbkbjy njyfvlt ufbphlt,f8 

 
BBPPHHLLTT,,FF  VVJJSS[[JJDDYYBBKKTT,,FF  GGJJKKBBTTSSBBKKTTYYNNTTHHTTAANNFFNNPPTT  

 
cfuh'yj,bf cfofhvjj cbv'kfdhtt,bc phlf gjkbtsbktynthtanf-

npt~gtn`8 /becnjybc infn nt[fcib DeWitt&Co rdktdbsb rjvgfybbc itlt-
ut,b udbxdtyt,c7 hjv !))% okblfy @__% okfvlt ufppt vjs[jdyt,b ufb-
phlt,f @%)+-bs8 tc ufvjodtekbf bvbs7 hjv ]th rbltd !))( otkc cb-
v'kfdhtt,bc ufvj.tyt,bs rjtabwbtynb ^_-*_+ lf eahj vtnflfw b.j 
lf,fkb8 hfw vjovj,c bvfc7 hjv ,fpfhb vfmcbvfkehfl b.j uf]tht,ekb7 
[jkj @___ okblfy vjs[jdyf ufbphlt,f vrdtshfl7 ufycfresht,bs rdt,-
bc vhtodtkj,bc lfcfafcjt,tk vfcfkt,ib8 lblb vjs[jdyf tmyt,f gjkb-
tsbktypt ,hfpbkbfc7 fhutynbyfc7 vtmcbrfc7 xbytsc7 dbtnyfvc7 byljtsc lf 
byljytpbfc8 f[fkb rfgbnfklf,fylt,fyb xfblt,f thsj,kbdb cfofhvjt,bc 
itmvyfib8 rjycjkblfwbfc tmyt,f flubkb w[jdht,bc ufev]j,tct,bc vbp-
ybs8 @__$-@__% okt,bcsdbc gtn cfcfmjykj ghjlemwbbc cf[tc vbbqt,c 
hjujhw sfdbcb gjkbvthekb sdbct,t,bs7 fctdt cf,fphj vtmfybpvt,bs8 

    
UUFFBBPPHHLLTT,,FF  CCBBVV''KKFFDDHHTTTT,,BB  GGJJKKBBTTSSBBKKTTYYBBCC  OOFFHHVVJJTT,,FFPPTT  

 
!))% otkc .dtkf rfntujhbbc gjkbtsbktybc ofhvjt,f epheydtk-

.jabkb b.j lff[kjt,bs )_+-bs8 vfuhfv ,fpfhpt vbcvf uf]tht,fv cfu-
h'yj,kfl lfcobf qbht,ekt,f7 hbc ufvjw vbcb cfofhvjj cbv'kfdhtt,b 
lfendbhsfdb lfhxf8 !))( otkc ofhvjt,ekb b.j @! vbkbjyb njyf8 vht-
odtkj,bc fv lfhubc vjvut,bfyj,bcfsdbc epheydtkcf.jafl cfdfzhj fc-
jwbfwbbc obyflflt,bs cfzbhj uf[lf vjs[jdybc uflfzfh,t,f ~!$ vbkb-
jyb njybs7 cfofhvjj cbv'kfdhbc @@ vbkbjyb njybc lhjc`8 fctsbdt 
cehfsc flubkb fmdc gfhfmcbkjkbc ofhvjt,fib ~@$_ ufphlbkb cfofh-
vjj cbv'kfdhtt,b`8 

cc[[ddff  gghhjjlleemmnntt,,bb 88 ufhlf fqybiyekbcf7 rbltd jhb ghjlemnbc 
ofhvjt,f [jhwbtklt,f fqybiyek ]fzdib8 tc fhbc tsbktyjrcbkb lf 
tsbkukbrjkb7 hjujhw ytlktekb ~gjkbtsbktyb-gjkbptst,b`8 vfs 
vbcfqt,fl zfh,b cfofhvjj cbv'kfdhtt,b fh fhct,j,c8 vfsb ofhvjt,f lf 
vj[vfht,f afhsjl ufydbsfhlt,f f[kj fqvjcfdktsib7 fpbfcf lf cfv[-
hts fvthbrfib8 fii-ib lf lfcfdkts tdhjgfib fhct,j,c lfendbhsfdb 
cbv'kfdhtt,b ukbrjkt,bc ofhvjt,bcfsdbc8 vbcb vjvut,eyfhbfyj,f fh xf-
vjedfhlt,f c[df cf[bc lfhut,c tsbktyukbrjkbc ufvj.tyt,bc cathjib8  

fqybiyekb ghjlemwbbc ofhvjt,bcfsdbc fh fhbc cfzbhj v'kfdhb 
j,btmnbc vityt,kj,f7 hflufy fhct,ekb cfofhvjj cbv'kfdhtt,b lfndbh-
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sekbf (%+-bs8 rhbjkbyt,bc ofhvjt,bcfsdbc cbnefwbf yfrkt,fl rhbnb-
rekbf ,fphbc vjmybkj,bc ufvj8 zfh, ofhvjt,ekb rhbjkbyt,bc ufvj.t-
yt,f rb itcf'kt,tkbf7 hjujhw rjvgjytynb ,typbyib ufcfhtdfl8 

  
BBPPHHLLTT,,FF  VVCCJJAAKKBBJJ  ,,FFPPHHBBCC  VVJJSS[[JJDDYYBBKKTT,,FF  GGJJKKBBTTSSBBKKTTYYPPTT  

 

SRI Consulting  rfkbajhybbc infnbc vjyfwtvt,bs7 lf,fkb cbvrdhb-
dbc ohabdb gjkbtsbktybc LLDPE-vf vcjakbj ,fphbc vybidytkjdfyb 
yfobkb lfbrfdf7 se !)*) LLDPE vj[vfht,fv itflubyf !#^ fsfcb njyf7 
erdt !))$ otkc vfy uflffzfh,f * vbkbjy njyfc lf %7% vbkbjy ljkf-
hflff itafct,ekb8  

fv ghjlemwbbc gjkbvthekb vfcfkt,bc vjs[jdyt,bc vcjakbj ,f-
pfhpt flubkb yfobklt,f itvltuyfbhfl5 rfyflf-^(+7 fii - $(+7 bfgj-
ybf - #%+7 lfcfdktsb tdhjgf-@$+ lf f8i8 cbv'kfdhtt,vf LLDPE ofhvjt-
,bcfsdbc !)($ otkc itflubyf    !#% vbkbjyb njyf2otkboflib7 hjvkblfy 
yf[tdfhpt vtnb vjlbc fii-pt7 lfcfdkts tdhjgfcf lf bfgjybfpt8 @!+ 
erfdbf rfyflfc lf cfelbc fhf,tsc8   !))) otkc fitylf f[fkb cbv'kfd-
htt,b *7% vbkbjyb njyf2otkboflib7 hjvtkbw 'bhbsflfl ,fpbhlt,f 
ufpafpeh ofhvjt,fpt hjujhw lf,fkb7 fctdt vfqfkb cbvrdhbdbc gjkb-
vthekb yfthst,bcsdbc8 sbsmvbc fv cbv'kfdhbc #$+ it.dfybkb bmyt,f 
tmcgkefnfwbfib fpbfib7 @_+ xhlbkj fvthbrfcf lf !(+ lfcfdkts td-
hjgfib8 

!))) otkc LLDPE ofhvjt,fv fpbfib $_+-c uflffzfh,f vbc cfthsj 
vjs[jdyt,c8 se lfdevfnt,s cbv'kfdhtt,bc ufphlfc fqvjcfdkts tdhj-
gfib7 vfy itcf'kjf ufvjbodbjc cthbjpekb itltut,b vcjakbj ,fpfhpt8 

wyj,bkbf7 hjv !))$-!))% okt,ib LLDPE-c vcjakbj ofhvjt,f uf-
bpfhlf (_+-bs ~xhlbkj fvthbrfib #_+7 fqvjcfdkts tdhjgfib-@^+7 
fpbfib-@_+`8 fii vbcb ofhvjt,bc cbzfh,t fh uflffzfh,t,c )+-c otkb-
oflib7 lfcfdkts tdhjgfib-!%+-c okbehfl7 LLDPE ofhvjt,bc vskbfyfl 
gjkbtsbktybc vcjakbj ofhvjt,fib lff[kjt,bs $(+-yfwdkfl ##+-bcf8 
.jdtkbdt fvfc [tkc iteo.j,c vbqotdt,b f[fk ntmyjkjubt,cf lf vtj-
ht sfj,bc rfnfkbpfnjht,ib8 

  
YYFFDDSSJJ,,BBCCFF  LLFF  YYFFDDSSJJ,,GGHHJJLLEEMMNNTT,,BBCC  VVJJSS[[JJDDYYFF  LLFF  VVFFSSBB  VVBBOOJJLLTT,,BBCC  

GGHHJJUUYYJJPPBB  FFIIII--IIBB  
 

Independent Petroleum ASSN. of America IPAA-c vbth ufvjmdt.yt,ekb 
vfcfkt,bc vb[tldbs7  cfthsj okbehb vjs[jdyf yfdsj,pt ufbphlt,f 
@7%+-bs lf itflutyc @7)# vbkbjy v#2lqt-qfvtib8 

cffdnjvj,bkj ,typbybc vj[vfht,f !))^ okblfy @___ okfvlt  
!7^ !7*+-bs ufbphlt,f lf !7$ vbkbjy v#2lqt-qfvtib8 hfw ufvjodtekbf 
fdnjcfnhfycgjhnj gfhrbc ufphlbs lf fctdt eahj rjvajhnekb fdnj-
vfymfyt,bc ofhvjt,bs8 vjs[jdyt,b cffdbfwbj cfs,j,pt ~yfdspt` ufbphlt,f 
cfsfyfljl lff[kjt,bs @7$+-bs lf vbfqotdc @%_ fsfc v#2lqt-qfvtib8 
fctsb ghjuyjpbc 'bhbsflb cfae'dtkbf cfvjmfkfmj lf cfndbhsj cffdb-
fwbj uflfpbldt,bc ufphlf8 
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bphlt,f fctdt vjs[jdyt,b lbcnjkbht,ek cfs,j,pt lff[kjt,bs 
!7^-!7)+-vlt lf bub vbfqotdc %%_ fsfc v#2lqt-qfvtib8 hfcfrdbhdtkbf7 
cfodfdbc fv cf[tib buekbc[vt,f lbptkbc cfodfdb cffdnjvj,bkj lf fd-
njcfnhfycgjhnj cfiefkt,t,b lf fctdt tktmnhjcflueht,cf lf ufs,j-
,bc cbcntvt,ib ufvj.tyt,ekb cfs,j,b8 fqcfybiyfdbf7 hjv fii-c ghfmnb-
rfib ( okbc vfy'bkpt gbhdtkfl itbvxytdf cfmdf,tt,bcfsdbc vj[vfht,e-
kb cfs,j,bc ~vfpesbc` phlf @7^+-bs .jdtkokbehfl7 hfvfw itflubyf 
!$_ fsfcb v#2lqtqfvehb [fh]b8 hfw fk,fs fb[cyt,f vfpesbc lf,fkb 
qbht,ekt,bs8  

fctdt s[tdfl ufpcf lf vfsb rjvgjytynbc yfhtdpt vjs[jdyt,b lf-
f[kjt,bs #7@+-bs bphlt,f8 

 
YYFFDDSSJJ,,--MMBBVVBBEEHHBB  VVHHTTOODDTTKKJJ,,BBCC  YYTTLLKKTTEEKKBBCC  VVCCJJAAKKBBJJ  ,,FFPPHHBBCC  

FFYYFFKKBBPPBB  
 
ef[kjtc ofhcekib ufvjmdt.yt,ekb vfcfkt,bc fyfkbpbc vb[tldbs7 

vcjakbj ,fphbc vjs[jdyt,b afhsjl bphlt,f yfdsj,-mbvbehb vhtodt-
kj,bc ytlktekpt7 hfw vjfvpflf lf ufvjfmdt.yf CMAI lf Purvin fc 

Certz7 hjvtkbw vjovj,c7 hjv @_!%-@_@_ okt,ib vj[lt,f afhsj vfc-
inf,bc wdkbkt,t,b fqybiyek ytlktekpt cf[tj,fsf lf vbc afcofh-
vjmvyfc ijhbc7 hjvkbc 'bhbsflb vjs[jdyt,b lf lt,ekt,t,b vjud.fdc 
mdtvjs5 

ttssbbkkttyybb - vcjakbj vj[vfht,f fv 'bhbsfl yfdsj,-mbvbeh ytl-
ktekpt erfyfcrytk !% okbc ufyvfdkj,fib ufbpfhlf jh]th7 hfw 'b-
hbsflfl ufyfgbhj,f bvfy7 hjv vrdtshfl ufbpfhlf yfdsj,-mbvbehb vht-
odtkj,f fpbfib8 ef[kjtc !% otkboflib7 fctdt vjcfkjlytkbf rbltd 
jh]th ufbpfhljc vjs[jdyt,b lf cfiefkj okbehvf yfvfnvf $7(-%+-c 
vbfqobjc8 fv vjs[jdyfsf lfcfrvf.jabkt,kfl cfzbhj bmyt,f vybidytkj-
dfyb rfgbnfklf,fylt,t,bc xflt,f jktabyt,bc ofhvjt,fib8  

yyffaannff - itbyfhxeyt,c vbc ljvbybht,ek hjkc7 hjujhw 'bhbsf-
lb ytlktekb7 hfsf vbqt,ek bmytc tsbktyb ~%_-%%` sbsmvbc vstkb 
vcjakbjc vfcinf,bs ~pjubthsb mdt.yt,bc lfhtubjyt,fib evybidytkj 
uflf[ht,bs`8 tsbktybc ofhvjt,fv ufecohj s[tdflb ufpbc ofhvjt,fc7 
fvbnjv cfzbhj bmyt,f v'bvt [cyfht,b8 tsbktybc vbcfqt,fl afhsjl uf-
vjb.tyt,f tsfyb7 vfuhfv gjntywbehb vjs[jdyf vhfdfk]th fzfh,t,c vbc 
vjgjdt,fc8 

rjyltycfnbc vjgjdt,bc lfxmfht,f vhfdfkv[hbd iteo.j,c [tkc fv 
ytlktekbc htcehcbc ~hjujhw gbhlfgbh7 fctdt fhfgbhlfgbh` ofhvjt,fc7 
vfuhfv chekb ,fkfycbcsdbc cfzbhjf afhsjl bmytc ufvj.tyt,ekb yfd-
sj,bc mfh[yekb otcbs vbqt,ekb yfanf8 

gghhjjggbbkkttyybb - vcjakbj ,fphbc vjs[jdyt,b ghjgbktypt ufygbhj-
,t,ekbf vbcb vj[vfht,bc phlbs7 hfw !))%-@_!% okt,ib ufbphlt,f #) 
vbkbjyb njyblfy )_ vbkbjy njyfvlt2okbehfl8 fv ghjuyjpbc ufsdfkb-
cobyt,bs7 fk,fs cfzbhjf lblb rfgbnfkehb lf,fylt,fyb vbpyj,hbdfl fv 
vybidytkjdfy ghjlemnpt7 hflufy vbcb vbqt,f itcf'kt,tkbf7 hjujhw 
,eathekb ghjlemnb tsbktyeh rjvgktmcib8  hjujhw udthlbsb ghjl-
emnb 'bhbsflb ofhvjt,bcf7 eylf ufbpfhljc vbcb ofhvjt,f yfdsj,uflf-
cfveifdt,tk mfh[yt,ib8 
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pjubths ghjlemnt,ib rjmcb7 cfrjmcj af,hbrf KKA lfyflufhbc 
yfut,j,fib jhbtynbht,ekbf ghjgbktybc vfmcbvfkeh ofhvjt,fpt8 ,fkfy-
cbc ufphlbc lf vbcb ityfhxeyt,bc vbpybs afhsjl ufvj.tyt,ekb bmyt,f 
ghjgfybc lt/blhbht,bc ghjwtcb7 vfuhfv tc vblujvf yfrkt,fl tatmne-
hbf rfgbnfklf,fylt,bc fvfqkt,bc sdfkcfphbcbs8 
 ffhhjjvvffnneekkbb  yyff[[iibbhhoo..ffkk,,fflltt,,bb - ,typjkpt afhsj vjs[jdyb-
kt,f erfyfcrytk !_ okbc ufyvfdkj,fib ufbpfhlf lf vbfqobf !@7@ vb-
kbjy njyfc8 ,typjkb ,eathekb ghjlemnbf 'bhbsflb ofhvjt,bcf8  

cohfab ntvgt,bs ufbphlt,f vjs[jdyt,b rhbjkt,pt7 ufycfresht,bs 
gfhjmcbhjkt,cf lf ithtek rhbkjkt,pt7 gjkbtsbktybc vjs[jdyfsf 
phlbc ufvj8 vcjakbjc vjs[jdyt,b rhbkjkt,pt cek eahj bphlt,f 
.jdtkokbehfl %+-bs lf !))% otkc vbfqobf !( vbkbjy njyfc7 [jkj 
@_!% otkc vbfqotdc %_ vbkbjy njyfc8 

vvttssffyyjjkkbb - ,eyt,hbd ufppt vjs[jdyt,bc phlfcsfy thsfl7 bph-
lt,f vtsfyjkpt vjs[jdyt,b7 hjujhw trjkjubehfl ceasf cfodfdpt8 
ef[kjtc hfvltybvt fsoktekib vtsfyjkpt vjs[jdyt,b vrdtshfl ufbp-
hlt,f7 ufycfresht,bs fii-ib7 vfuhfv itvlujv vbcb phlf cnf,bkehb 
uf[lt,f8 
 f[fkb chek.jabkb lfyflufht,bc vityt,kj,f vtsfyjkbc ofhvj-
t,bcfsdbc7 hjvtkbw vjbs[jdc fhwse bct lbl rfgbnfkeh lf,fylt,t,c7 
ufbphlt,f8 vbcb vbqt,f itcf'kt,tkbf ufy[jhwbtkltc v'bvt s[tdflb yt-
lktekblfyfw7 hfw ufvjbodtdc vbqt,bc hfwbjyfkehb [th[t,bc itveif-
dt,fc8 cfodfdbc cbbfatv lf ntmyjkjubbc vjmybkj,fv itcf'kjf uffafh-
sjdjc vbcb ufvj.tyt,f lf vrdtshfl ufpfhljc vfcpt vjs[jdyt,b8 

  
FFNNVVJJCCAATTHHJJIIBB  UUFFVVFFDDFFKKBB  UUFFPPTT,,BBCC  UUFFVVJJCCHHJJKKBBCC  FFWWBBKKTT,,FF  

 
abhvf ESSO-v ~m8 byujkinb7 uthvfybf` lflj rjynfmnb rjvgfybf 

Krupp Koppers Gmbn-sfy fv lfyflufhbc lfghjtmnt,fpt7 hjvtkbw lfikb-
lf fvbfrc vofhvjt,kj,bs @%_ rv NH32cs7 lf epheydtk.jalf fv lfyf-
lufhbc vbojlt,fc8 rjmcbht,bc lfyflufhpt lfgfnfynt,ekvf ghjwtcvf7 
gbhdtkfl gjdf ufvj.tyt,f yfdsj,uflfcfveifdt,tk mfh[yt,ib8  

fvbfrb7 hjvtkbw rfdlt,f ufvovtyl ctmwbt,ib ufvfdfkb o.kbc xf-
lbyt,bs7 ufybwlbc rfnfkbpeh lfikfc fqvluty fnvjcathjib8 lfikbc 
itltufl7 fvbfrb ufybwlbc sfyfvbvltdhek lfveifdt,fc yum-ib s,ehb lf 
ujubhljdfyb rjvgjytynt,bc H2 S /blhbht,bc  enbkbpfwbbs bct7 hjv 
vskbfyfl ufvjbhbw[t,f ufpt,bc ufvjcdkf fnvjcathjib8  

rjvgfybf Krupp Koppers Gmbn fghjtmnt,c lfyflufhc7 hjvtkbw vfrj-
mcbht,tkb qevkblfy ufvj.jabk ufpt,c ufovtylc ujubhlbcf lf fvb-
frbcufy8 xbytsib itylt,f erdt vt[est fvudfhb nbgbc lfyflufhb8  

ufpt,b ufybwlbc ujubhlblfy ufwkfc crhe,tht,ib fvbfrbc [cyfh-
ib8 #@ fsfcb v#2cs vofhvjt,kj,bc lfyflufhpt fhbc yfhxtyb itlutyb-
kj,f H2 S @__vv2v#8 fvbfrb7 hjvkblfyfw sfdbceaklt,f ufpb7 ufybwlbc 
rfnfkbpeh lfikfc lfyflufhib Combichaus7 [jkj ujubhlo.fk,flb 
ufhlfbmvyt,f xdtekt,hbd ujubhlfl8 ufvfdfkb ufpt,b Combichaus lfyfl-
ufhblfy [dlt,f ufpbc yfrflib7 hjvtkbw vjtlbyt,f rjmcbht,bc qevkb-
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lfy Amasulf lfyflufhbc oby8 fcts itvs[dtdfib fnvjcathjib ufpt,bc uf-
;jydf ufvjhbw[ekbf8 

vtcfvt fv tnfgbc lfyflufhb it.dfybk bmyf tmcgkefnfwbfib mfh[f-
yf Svenstf Stol AB mfkfm jmctkty,eylib ~idtwbf`8 lfyflufhbc vofhvjt,-
kehj,ff @$ fsfcb v#2cs8 ufpb vbtojlt,f vfrjmcbht,tk lfyflufhc7 yfh-
xtyb H2 S itlutybkj,f %__ vu2v#8 bctdt7 hjujhw ptvjs fqothbk itv-
s[dtdt,ib7 fvbfrc ufyfwfkrtdt,ty cfnehfneht,bs7 [jkj ujubhlo.fk-
,flc ufhlfmvybfy ujubhlv;fdfl cdtkb rfnfkbpbc ghbywbgbs8 

 
  
 
 
 
 
 

f8 rklbfidbkb 
 

  OOFFHHCCEEKK  ,,TTLLYYBBTTHH  LLQQTTSSFF  UUFF[[CCTTYYTT,,FF  
  

ooffhhlluuttyybbkkbbff  cc88cc88  ccffmmffhhssddttkkjjcc  tthhjjddyyeekkbb  rrjjvvggffyybbff  33ccffmmyyffddssjj,,bbcc44  vvbbtthh  
 

,fblf-xfsvf vlt,fhtj,c cfv[hts rf[tsib7 obstko.fhjc cfv[hts 
lfcfdktsbs @%-#_ rv-bc lfijht,bs8 fv flubkc eojlt,ty bv ybiyt,bc 
ufvj7 hfw cfthsjl elf,yjc f[fcbfst,c5 pfvsfhb vrfwhb7 vjcf,tpht,tkb 
sjdk-z.fgbs7 vjkbgekb upt,b sbsmvbc ufedfkbf8 vwtyfhtt,b vfhnj 
vlbyfhbc gbhfc ud[dlt,f8 fm thsflthsb vlbyfht bjhbf7 hjvtkbw ,jh-
,fkjc vst,ib bqt,c cfsfdtc lf vstk rf[tsc tcb.dfhekt,f8 pfa[ekbc 
gfgfyfmt,f cbw[tib uvbhbdbs vbbrdktdc upfc vbyutxfehbc n,fvlt8 cek-
vjesmvtk sfrfhf cbw[tib lf]tmb lf e.eht7 hjujh vjahbyfdty lf 
vjh,bfy [hbjrb ujht,blfy ahbydtk-w[jdtkt,b8 tybs feothtkb cbkfvf-
pt fmdc rfr,t,bc ueylc - frbljcfdbs lfvorhbdt,ekt,b vjh,bfy8 
 lfdbs ,ektbidbk lf fhrflb 'buhfidbksfy thsfl sj[kbfehblfy 
xfdtlb ,fblfhib8 tc b.j !)%# okbc ctmntv,thb8 vfiby gbhdtkfl dyf[t7 
,bkbrt,pt hjujh ufh,jlyty zhtk[fnekf rfr,t,b sfdbcb gfnfhf obob-
kt,bs8 fh vtujyf7 se ahtyf bwjlyty lf hfvltybvt [fyc at[bs dlbt7 
lfzthf vbyljlf8 cbwbkbs lfb[jwyty lfsbrj lf fhrflb8 cfjwht,ff7 
gbhlfgbh sfdb cbpvfhib vtujyf8 lqbc !@ cffspt ujht,blfy xfvjlbc 
o.kbc lfcfktdfl5 rehlqtkb7 rfrf,b7 lehf]b ~c[dfsfijhbc7 fv [fnekf 
ahbydtkc vtabc mfsfvc t'f[bfy`7 [j[j,b7 uyjkb lf dby vjsdkbc rbltd 
hfvltyb hfv8 

,ev,thfpb dth[dt,b lf ve[t,b vlbyfhbc gbhpt fhbfy ufvorhbdt-
,ekyb9 hfc dbabmht,lb vfiby7 se fv 3]eyukt,bc4 kfvfp v[fhtib vjvb-
otdlf veifj,f8 ) otkb dbveifdt utjkjubehb futuvdbs gfhnbfib7 sbs-
mvbc vstkb fqvjcfdkts cfmfhsdtkj itvjdbfht7 xfmexbsf lf rjvgfcbs 
[tkib8 

!)%( otkc gfhnbf rfvthek cfveifjpt b.j xfvjcekb s,bkbcib8 
vsfdfhvf utjkjuvf yjt mt,f'tv ufvjvb'f[f7 ufvtcfe,hf lf vjekjlyt-
kfl bv ,ehqdbc gfhnbbc vsfdfhb utjkjuj,f itvjvsfdfpf7 hjvkbc 

 

HH TTNNHHJJCC GG TT MMNNBB DD FF   
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ghjtmnb xdtyb htrjvtylfwbbs itluf8 cojhtl ,fblf-xfsvfib eylf ufy-
kfut,ekb.j ufcf,ehqb zf,ehqbkt,b8 ,tdhb abmhbc itvltu7 sfy[vj,f 
vbdtwb8 

 
ghjtmnbs !% zf,ehqbkb b.j ufcf,ehqb $ ghjabkpt8 

 veifj,bc lfo.t,f gbhdtkfl 'fkbfy ufvbzbhlf8 lfecf[kt,tkb ,fblf 
erfwhbtkbf7 pfvshj,bs vfhnj vtw[dfhtt,c se it[dlt,bs8 udbzbhlf bvlt-
yfl7 hfvltyflfw erfwhbtkbf8 fhfyfbhb ufcfhsj,b7 thsb .he ,e[/fknthb 
ud.fdlf lf .dtkf yfnj dfxyf'tc flfht,lf8 itvltu bct vbdtxdbts7 bct it-
dtuets bmfehj,fc7 dtqfhw rb d'kt,lb c[dfufy8 lqt fh ufdbljlf7 hjv 
yfyflbht,b rfrf,b7 [j[j,b fy rehlqtkb fh udmjylf cflbkpt8 
 f[kf 'fkbfy vbrdbhc7 hjujh d'kt,lbs fv erfwhbtk flubkt,ib 
vstkb sdtj,bs j]f[c vjo.dtnbkt,b7 fk,fs b.j gfnhbjnbpvb7 cfmvbcflvb 
cb.dfhekb8 gfnfhf ofhvfnt,fcfw lblb cb[fhekbs d[dlt,jlbs8 elbltcb 
vybidytkj,f /mjylf seylfw !-@ njyf yfdsj,bc vjvwtv zt,c8 hjltcfw cf-
vbybcnhj ~vjcrjdc dtvjhxbkt,jlbs vfiby` lfbyf[fdlf7 hjv fhfahbc vjwt-
vf itudt'kj7 udfvwbht,lf lf eveitdhfl udnjdt,lyty8 fct b.j .jdtk 
otkboflc8 utjkjubehb rfynjhbcfsdbc ,fblf b.j jmhjc ajylb7 vfcpt 
b.j lfvjrblt,ekb vstkb rf[tsbc cfveifjt,bc ufuh'tkt,f8 gbhdtkb vth-
w[fkb b.j 1# zf,ehqbkb7 hjvkbcufy )@* vtnhblfy _7% njyf yfdsj,b 
lf ufpb vbdbqts8 gbhdtkb lblb cb[fhekb !)^@ okbc bfydfhib ufydbwf-
lts7 hjwf 1!^ zf,ehqbkblfy ifdb jmhjc iflhtdfyb vbdbqts8 

 
lblb cb[fhekb 

  

lqbc jh cffspt vjvfrbs[f ,ehqdbc jcnfnvf l8 t,tkfidbkvf8 
vt'byf lf fhw rb vtcbfvjdyf vbcb lfyf[df8 if/f,fcbc ibrhbrbdbs welb 
fv,fdb [jv fh vjbnfyt vtsmb8 ekdfit,ib uftwbyf8 
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 zf,ehqbkblfy fmfat,ekb sb[bc [cyfhb fvjlbcj7 cfcohfajl lf-
vfv'b,tkb vzbhlt,f7 obyffqvltu itvs[dtdfib zf xfbyuhtdf lf sfdblfy 
cf,ehqb bmyt,fj8 ufdt[evht - sfdblfy ]j,bf ,ehqdf utuvfc eahj it-
dfchekt,s8 
 xtvc vbth lf[fpek utjkjubeh herfc lf vfcpt ufnfht,ek 
ghjabkc dfvjovt,lbs jhbdtyb8 ghjabkpt7 hjvtkptlfw jhb zf,ehqbkb 
b.j erdt uf,ehqekb -cfv[htsbs @!-t lf !_ yjvthb8 @!-t yjvthb7 
hjvtkbw sbsmvbc iefcfhvfnib ufb,ehqf7 wjnf hfjltyj,bs ufpc lf 
yfdsj,c b'ktjlf7 [jkj 1!_- !_ v# tvekcbf yfdsj,c lf vkfit 
vfhbkbfy o.fkc8 cojhtl 1!_ zf,ehqbkbc vjyfwtvt,bc cfae'dtkb b.j 
!^ yjvthb zf,ehqbkbc lfcvf9 f[kfw ityf[ekb vfmdc d8 cf.dfhtkb'bc 
3hflbjuhfvt,b47 hjwf 1!_ zf,ehqbkbc lfvsfdht,bc cfrbs[c o.dtnlyty8 
vt vfiby rfntujhbekfl vjdbs[jdt %_ vtnhbc lfvfnt,bs ,ehqdf7 hbc-
sdbcfw rbyfqfv cfvcf[ehb lfdrfhut8 xtvb ufvjsdkbs7 %_ vtnhb frklf 
bv yfdsj,bfy atybc uf[cyfc7 hjvtkbw bmdt f[kjc ptlfgbhpt b.j ufib-
Idkt,ekb8 qfvt fdtlb veit,sfy7 lblb [dtoybs lf lfgbht,t,bs ufdfu-
h'tkt,byt ,ehqdf8 pecnfl #% vtnhb lfvzbhlf lf atybw ufb[cyf8 lb-
kbc * cffsbcfsdbc zfw erdt veifj,lf8 %%% vtnhblfy !_ njyf 
tvekcbfc b'ktjlf7 fmtlfy # njyf ceasf yfdsj,b b.j8 lf fb bctd 1!^ 
zf,ehqbkpt lfbo.j rfvfsb8 [cyfht,bc lfv'bvt,bc cfcnbrb obyffqvltub 
db.fdb8 ,jkjc itvtwjlf lf lfdtsfy[vt8 flubkpt fhfdby b.j vt lf 
dfkbrj tkbp,fhfidbkbc ufhlf8  
 qfvbc ! cffspt bctd ufvfqdb'f lbvbnhbv - 3rfwj7 vbidtkt hfvt7 
fmfat,ekvf [cyfhvf kfvbc bfhfqb fvj.fhjc zblfy48 vfiby vstkb utj-
kjubehb cfvcf[ehb bvtlbc sdfkbs de.eht,lbs vwbht yfdsj,bc vbqt-
,fcfw rb8 ufyf[tdht,ekb b.j vstkb cfvcf[ehb7 cfveifjt,bc itvwbht,bc 
ufvj8 !)^@ otkc vj[lf vstkb e,yt,bc lf[ehdf8 
 utjkjubeh rfynjhfcfw egbht,lyty lf[ehdfc8 ofhvjblubyts7 hf 
bvtlt,c dfv.fht,lbs ,jkj7 1!^ zf,ehqbkpt8 fv zf,ehqbkbc lfcvfib 
'bhbsflfl $ rfwb dqt,ekj,lbs vjyfobktj,fc5 tduhfa df[fybf7 jsfh 
ctafidbkb7 dfkbrj tkbp,fhfidbkb lf vt8 
 'kbdc lfdbsfy[vts zf,ehqbkbc fityt,fib by;bythb lf ,ehqdbc 
jcnfnb8 htkbtab b.j 'fkbfy hsekb7 vfuhfv xdtyb ufdbnfyts lf zf,eh-
qbkbw fitylf8 mtbabs fqdybiyts rbltdfw tc fv,fdb8 ,bzt,vf lf gfhnbbc 
eahjcvf ujub othtstkvf ztlbkf lfrktc lf xj,fy .fehvbs ufu-
dbvfcgby'klyty8 lf7 ofhvjblubyts7 hf vlujvfhtj,fib xfddfhlt,jlbs7 
hfbvt ufhsekt,bc ufvj7 se vj[lt,jlf fv zbc kbrdblfwbf8 
 hfqfc dbpfvlb7 qfvbc cfv cffspt erdt flubkpt db.fdb8 lfvfv'b-
vt,tkc wjnfsb lfeo.yfht,bf zf7 vfuhfv hfqfw cfibytkb ceyb nhbfkt-
,lf8 pju]th [vfehbw bcvjlf8 vstkb lqt lfdhxb zf,ehqbkpt8 .dtkf-
athb yjhvfib xfluf7 ,ehqdf ufuh'tklf8 fsfcvtjhvjwt vtnhb b,ehqt-
,jlf8 lfbvtlt,ekb ofvjdtlb8 
 vtjht lbkbs v,ehqfdbc vbth ufvjupfdybkb veif vjdblf-udbidt-
kts zblfy o.kbc vjltyf lfbo.jj8 ce.dtkfyb cfcohfajl ufdbmtwbs 
zf,ehqbkpt8 jwlfjhb vtnhb ufe,ehqfds7 t8 b8 zbc cfyuhtdb !_^@ vtn-
hb dbfyufhbits8 sfdpfhb lfvtwf7 fmfat,ekb o.fkb vjlbjlf8 ofhvjbl-
ubyts7 ,jkj zbc bvtlbw brfhut,f8 brfhut,jlf vstkb hfbjyb7 ,fblf-
xfsvf8 ofhvjblubyts fvltyb cfveifjt,bc ito.dtnf lf dby bwbc7 rbltd 
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hfvltyb ecbfvjdyt,f vj/.dt,jlf8 lfbo.t,jlf ufhrdtdf - fm rb fhf7 bm 
eylf lfudtcdf zf,ehqbkb8 
 erdt cfcohfaj pjvt,bc vbqt,f b.j cfzbhj8 uflfo.dtnbkt,f cfvvf 
rfwvf vbdbqts8 lfdbo.ts bfhfqbc fvjqt,f8 thsb cfystkb ~t8 b8 !( 
vtnhb` fvjdbqts8 !_$@ vtnhpt bfhfqb ufbztlf-fqfhw ptdbs7 fqfhw 
mdtdbs fqfh lfb'hf8 hfqfc dbpfvlbs7 itdwmthbs .eht,xfvj.hbkt,b8 
zblfy o.kbc iflhtdfyb sfylfsfyj,bs vfnekj,lf8 cfqfvjc ( 
cffsbcfsdbc o.kbc lt,bnvf !( v# cffsib vbfqobf8 hflbjuhfvbs 
itdfn.j,byts s,bkbcib rfynjhbc [tkv'qdfytkj,fc8 o.kbc ybveit,bc 
fqt,f lf cfcohfajl kf,jhfnjhbfib ofqt,f vjuds[jdtc8 
 at[pt ufdb[flt7 3;eke,sfy4 xfvjd]tmb lf qfhblfy vjvfdfk jl-
yfd s,bk o.fkc at[t,b itdeidbht7 'fkbfy vtcbfvjdyf lf lfv]lfhc 
xfvt'byf8 fk,fs cbpvfhb b.j hfcfw dabmhj,lb - hfc dfodfkt n.ebkfl 
,bzt,b7 hjwf vt[dtot,jlyty othnbkb jlyfd mdtdbs @% vtnhbs xfvjvtobf 
fy xtvb e,hfkjl f[bht,f [jv fh b.j8 vfuhfv fhw tuht .jabkf cfmvt8 
 sdfkb hjv ufdf[bkt7 xtvlf eyt,ehfl at[pt ofvjd[nb lf hfc 
d[tlfd9 at[t,b cek yfdsj,bs vmjylf lfcdhbkb7 ufd,hfplb7 dbabmht7 
fk,fs dbyvtv lfvfc[f7 vfuhfv d[tlfd7 @%-#_ vtnhb cbvfqkbc ifdb cdtnb 
3dbirfc4 wbklt,jlf7 ifdb jmhj ueueyt,lf8 @__-kbnhbfyb rfchb xfdel-
ub qfhib8 ths oesib rfchb fbdcj8 dth fqdoth bv ufywlfc lf cb[f-
hekc7 hfw xdty vfiby ufydbwflts8 veit,bw rb .dbhjlyty ub;t,bdbs7 
pjub bwbyjlf7 vt lf vbnj7 ,ehqdbc jcnfnb dnbhjlbs7 fk,fs cb[fhe-
kbcfufy8 tc b.j lqbc !( cffsb8 lqt bct vbbkbf7 lfqfvt,fw rb dth 
ufdbuts8 qfvbc !@ cffspt uflfdtwbs byajhvfwbf8 ufyvtjht,bs vjvs[jdtc 
lfvtpecnt,byf hfw uflfdtwb7 [jv fh utikt,fsj8 #__ njyf yfdsj,bc 
iflhtdfyb cftzdjl vbbxybtc8 
 'kbdc ufdfstyt qfvt8 cb[fhekbcfufy fh vt'byt,jlf8 vstkb qfvt 
cfdct vsdfhtc itdwmthjlb7 hfc fh dabmhj,lb8 lbkbs xfvt'byf8 ( cffsb 
bmyt,jlf7 hjwf zbc iflhtdybc [vfehvf ufvjvfqdb'f8 vbcb cbvfqkt 
sfylfsfy vfnekj,lf8 fewbkt,tkb b.j cfibib nthbnjhbbc bpjkfwbf8 
vfkt s,bkbcblfy xfvjdblyty rfynjhbc [tkv'qdfytkj,f8 .dtkfyb udbkj-
wfdlyty ufvfh]dt,fc8 vfiby7 fhfdby abmhj,lf bvfpt7 hjv xdty fewbkt,-
kfl aekfl ]bkljpt ofhudflutylyty8 e,hfkjl tc b.j cfmvbcflvb 
thsuekt,f lf cb.dfhekb8 f,f ofhvjblubyts7 vstkb sdtj,bs cf[k-
rfhc vjijht,ekb cflqfw elf,yjib7 f[fkufphlt,b7 vjrkt,ekb .jdtk-
udfh ufhsj,fc8 vf[cjdc7 ^ sdt dth xfvjdtlb s,bkbcib lf vfvfxtvvf 
cfveifjpt xfvjvfrbs[f7 wjw[fkb [fhj7 vrbs[f lf uf,hfpt,ekb fqfhw 
rb lfvtkfgfhfrf7 bct uf,heylf erfy8 
 zf,ehqbkb ~hjvtkptlfw lblb yfdsj,bc iflhtdfyb xfyc` 
ntmybrehfl ufvpflt,ekbf lfcby]dbcfsdbc8 vfiby dth vj[th[lf vbcb 
lfcby]df7 hfqfw vbptpbc ufvj8 w[jyt,ekvf jsfh ctafidbkvf smdf - 
3b.jc7 itb'kt,f hjltcvt ufvjudflutc48 bvbc itvltu #( otkb ufdblf-dby 
bwbc hjujhb vlujvfhtj,ff8 .jdtk itvs[dtdfib xdty cfbvtljl 
lfdfrjycthdts8 eylf yf[df7 vfuhfv dby udbidt,c f[kjc8 
 1!^ zf,ehqbkbc udthlbs7 hjvtkptw lblb yfdsj,bc zf,ehqbkb 
xfyc7 lfcby]dbcfsdbc ntmybrehfl ufvpflt,ekbf 1@) zf,ehqbkb8 dt't,s 
cgjycjhc lf yfdsj,bc vbqt,f itb'kt,f (_+-bs8  



  

CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 269 

  

  
vvffhh]]ddyybbllffyy  vvffhhww[[yybbdd  --  ff88  xxbbkkjjxxffddff77  ww88  vvbbhhww[[eekkffddff77  [[88  mmffddssffhhff''tt77  vv88  vvffvveekkffiiddbbkkbb77  ff88  

''bbuuhhffiiddbbkkbb77  rr88  ,,ffhh,,ffmmff''tt  
 
 

 
 

 
 
 
 

 
b8 ujuef't 

VVFFQQKKBBDDBB  FFVV''HHFFDDBBCC  CCBBCCNNTTVVFF    
JJFFJJ  44EEHHFFKKVVFFIIBB44   

  
cf,ehq lfyflufht,ib vfqkbdb tktmnhjfv'hf-

dbc cbcntvfv afhsj ufvj.tyt,f gjdf vcjakbjc ,eh-
qdbc ntmybrbc ghjtmnt,ib hjujhw pqdfpt7 fctdt 
[vtktspt ,ehqdbcfc8 erdt vjmvtlb vfqkbdb fv'hfdbc 
cbcntvt,vf cfpqdfhufhts uflffzfh,f ^__ rjvgktmnc7 
hjvtksfufy !__ ufvj.tyt,ekbf [vtktspt ,ehqdbcfc8 

vcjakbj ghfmnbrfib vfqkbdb fv'hfdbc cbcnt-
vbc ufvj.tyt,f fb[cyt,f bvbs7 hjv vfc lblb egbhf-
ntcj,f fmdc hjujhw dthnbrfkehb7 fctdt lf[hbkb 
zf,ehqbkbc uf.dfybc lhjc8 

erdt !))) otkc cffmwbj cfpjufljt,f 4ehfk-
vfi4-bc vsfdfhvf cfrjycnhemnjhj ,behjv HFJ 
ufpghjvsfy itsfy[vt,bs lffveifdf veif ghjtmnb 

  
BBYYAAJJHHVVFFWWBBEEKKBB  CCBBFF[[KKTTYYBB  
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vwbhtuf,fhbnbfyb vfqkbdb fv'hfdb 
rjvgfybf Tesko fqzehdbkbf uflfv-
[htkb vjo.j,bkj,bs7 hjvtkbw 
cfiefkt,fc b'ktdf7 hjv uflfd[f-
hjs bub iehabc vbvfhsekt,bs  

vwbht pjvt,bcf lf vfcbc vmjyt vwbht-
uf,fhbnbfyb vfqkbdb fv'hfdb cfiefkt-
,fc b'ktdf itdfvwbhjs cfodfdbc [fh]b 
lf nfkehb ,fubhbc cftmcgkefnfwbj 
[fh]t,b 

vfqkbdb fv'hfdbc cbcntvf 4CDn-%__4 ~'f-
kehb ,heyfhb` lfcfidt,b lfndbhsdbs 
%___ ry8 lfghjtmnt,f ufy[jhwbtklf 
cfsfyflj ntmybrehb lfdfkt,bc vb[tldbs7 
hjvtkbw itsfy[vt,ekb fhbc 4HFJ ufp-
ghjvsfy4 lf ujcnjgntmyflpjhsfy8 
cf,ehqb lfyflufht,bcfsdbc <E-(___2%__ 
L"H itcfkjf ufvj.tyt,ek bmytc c[df 
cf,ehq lfyflufht,ibw8 

fv;fvfl 4CDG-%__4 <E (___2%__ 
L"H xfidt,ekbf ofhvjt,fib 4JFJ ehfk-
vfib48 
 
  
 
        
 
 
 
 
 

   
  CBn-%__ ntmybrehb lf[fcbfst,f 
 
lfcfidt,b lfndbhsdf7 ry2v %___ 
v,heyfdb vjvtynb5 
cf,ehqb rjkjybc ,heydbcfsdbc7 ry9 
vjmvtlt,bc [fyuh'kbdj,f7 $!9 
v,heyfdb vjvtynb7 $! ry8 v c-!  @7̂ @9 
,heydbc vjvtynb uflf[cybcfsdbc7 ryv (_9 
vfmcbvfkehb oytdf cfhby [fpib7 vgf $_9 
tktmnhjfv'hfdbc cbv'kfdht velvbd 
ltypt atsmt,flecfahs[j7 *%_9 
ufvj.tyt,ekb cf,ehqb vbkt,bc 
lbfvtnht,b7 ($7 !_@7 !!$7 !@*7 !$_7 !$^vv8 
 cehfst,pt ofhvjlutybkbf 
vfqkbdb fv'hfdb fvthbrekb cbcntvf8 
bubdtf 3ehfkvfibc4 vfqkbdb fv'hfdb cbcntvf8 ufyc[dfdt,f fhbc v[jkjl 
F-ct,hb nbgbc rjirbc rjycnhemwbfib8 
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HRI 
b8 ujuef't 

 

CCFF<<EEHHQQBB  LLFFYYFFLLUUFFHHTT<<BB      
 

rjvgfybf 4Heartland-Rig-International7  Jnc4 ~fii` 
 

 rjvgfybf HRJ fodlbc sfdbc vfy-
mfyfsvityt,kj,bc mfh[fyfib lfvpflt-
,ek cf,ehq lfyflufht,c7 m8 ,htblb 
nt[fcbc infnb8 
 vj,bkehb sdbsvfdfkb cf,eh-
qb lfyflufht,b zf,ehqbkt,bc ,e-
hqdbcf lf rfgbnfkehb htvjynbcfsdbc7 
lfo.t,ekb $_-@__ n ndbhsfvotj,bs8 
vsfdfhb fv'hfdbc cbv'kfdht !%_-!___ 
w8'8 lfyflufhb itchekt,ekbf5 sdbsvf-
dfk7 nhfbkthek lf fctdt vjltkehb 
nbgbc7 hjvkbc ufvj.tyt,f itcf'kjf 

cfpqdfj gkfsajhvt,bcfsdbc9 

 rjv,bybht,ekb lfyflufht,b xmfhjcyekb 
,ehqdbcfsdbc7 vjmybkb vbkt,bs kekbc ufy-
injt,bcfsdbc7 /jhbpjynfkehb ,ehqdbc xfsd-
kbs9 

 sdbsvfdfkb lf nhfbkthekb vjmybkb 
vbkt,b7 zf,ehqbkt,bc cthdbcekb vjvcf[eht-
,bcfsdbc9 

 cf,ehqb nev,jt,b jh.dbynbfyb7 cfv.dby-
nbfyb lf js[.dbynbfyb itchekt,bs veif oyt-
dbc lf vbojlt,ekb [cyfhbc c[dflfc[df hbu-
bs9 vfs uffxybf cbv'kfdht @%_-@___ w8'8 ne-
v,jc vfcf #_-$%+-bs yfrkt,bf c[df fyfkj-
ubehb rjvgfybt,bc nev,jt,sfy itlfht,bs9 

 nhfbktht,b fhfuf,fhbnekb  ndbhst,b-
cfsdbc7 vfs ijhbc yfdsj,bc lfyflufht,bcf-
sdbc9 

 vjlekehb lfyflufht,b o.kbc ,bjkj-
ubehb ufovtylbcfsdbc7 yfdsj,bc vbyfhtdt,b lf 
Wasterbuster 66 vofhvjt,kj,bs _7^(-^7(v#2cs8 
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cfrjynfmnj ntktajyt,b vjcrjdib ntk2afm ~_)%`##%(%)* lbh8 dfktynby 
uhf,tyrjdbc cyu mdt.yt,bc ghjtmnbc lbhtmnjhbc rjvgfybbc vsfdhb 
jabcb m8lfkfcb ~%_!)` Mckinney Avenue7 Suite 200 Dallas7 Texas 75205 . ntkta8 
+!~@!$` %@@$*%%8 afmcb +!~@!$` %@@*_%!` ,fnjyb tlefhl l;jytcjy7 dbwt 
ghtpbltynb8 

 

||66 66  CCFFTTHHSSFFIIJJHHBBCCJJ  CCGGTTWWBBFFKKEEHHBB  UUFFVVJJAATTYYFF  YYFFDDSSJJ,,BB  
  LLFF  UUFFPPBB  @@______  ~~>>FFPPFFYYBB 77  %%--((  CCTTMMNNTTVV,,TTHHBB 77  @@______  OO 88 `̀ 

 

ufvjatyf to.j,f sfshtsbc htcge,kbrbc vsfdhj,bcf lf m8 .fpfybc 
flvbybcnhfwbbc v[fhlfzthbs8 ufvjatybc stvfnbrf5 

 yfdsj,bcf lf ufpbc cf,fljt,bc lfveifdt,bcfsdbc cfzbhj lf-
yflufht,b9 

 yfdsj,bcf lf ,eyt,hbdb 'ytkflfvjcfqt,b ,bnevt,bc fsdbct,f9 
 yfdsj,cfhtofj utjkjubf9 
 yfdsj,bcf lf ufpbc nhfycgjhnbht,f lf ityf[df9 
 yfdsj,bcf lf ufpbc uflfveifdt,bc f[fkb ntmyjkjubt,b lf vf-

cfkt,b9 
 yfdsj,mbvbehb vhtodtkj,bc sfyfvtlhjdt ntmyjkjubt,b lf f[fkb 

lfyflufht,b9 
 cfpjv-cfrjynhjkj ntmyjkjubt,b lf fdnjvfnbrbc [tkcfo.jt,b9 
 ghjlemwbf cfs,j,-tythutnbrekb rjvgktmcbcfsdbc-tythujvjvzbhyb 

ntmyjkjubt,b9 
 ufpbcf lf yfdsj,bc vhtodtkj,bc rfdibhbc cbcntvt,b9 
 cfvtwybthj-rdktdbsb lf cfghjtmnj cfveifjt,b9 
 j,btmnt,bc vityt,kj,f yfdsj,bcf lf ufpbc yfdsj,uflfcfveif-

dt,tkb vhtodtkj,bcfsdbc9 
 yfdsj,cfltyt,bcf lf lfyflufht,bc rjhjpbblfy lfwdf9 
 cgtwnfycfwvtkb7 cgtwat[cfwvtkb7 bylbdblefkehb lfwdbc cf-

iefkt,fyb9 
 sfyfvtlhjdt rjvgbenthekb ntmyjkjubehb vjybnjhbyub7 ufvjatybc 

ghjuhfvf9 
 rjyathtywbbc7 ctvbyfht,bc lf vhudfkb vfublbc xfnfht,f9 
 cfmvbfyb it[dtlht,b lf vjkfgfhfrt,fyb7 [tkitrhekt,t,bcf lf 

rjynhfmnt,bc ufajhvt,f9 
 abhvt,bcf lf ofhvjt,t,bc ~ghjtmnsf` ghtptynfwbf8 
 
 

b8 ujuef't 
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 ghtgfhfnb vjmvtlt,c %-#*_C ntvgthfnehfpt yfdsj,bc hjujhw pt-
lfgbhpt7 fctdt cbcmtib7 flfgnbht,c vfhbkufhtvjcsfy !%* u2k lf uf-
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htvjc vybidytkjdfy mbvbeh ufzez.bfyt,t,sfy7 fh fhbc njmcbrehb lf 
fhfgfntjutyehb7 trjkjubehfl ecfahs[jf8 bub ofhvjflutyc yfdsj,bc 
lf yfdsj,ghjlemnt,bc ,bjltcnhemwbbc ghjlemnc lf fh f[ltyc efh-
.jabs ufdktyfc trjcbcntvfpt8 
 ghtgfhfnb vfhnbdfl ufvjcf.tyt,tkbf8 vjvpflt,ekb [cyfhb  cfzb-
hjf vjdfc[ehjs yfdsj,bs uf,by'eht,ek-ufzez.bfyt,ek ptlfgbhc8 vjm-
vtlt,bc tatmnbc [fyuh'kbdj,f thsblfy jh sdtvlt ~ufhtvjc jgnbvfke-
hb ntvgthfnehf @_-#__C` uf,by'eht,bc afhsj,bc vb[tldbs8 ybflfubcf lf 
o.fkcfwfdt,bc ,bjkjubehb ufceasfdt,bc tc vtsjlb sbsmvbc en.efhbf 
ufycfresht,bs 'ytkfl vbcflujv flubkt,ib7 cflfw vtmfybrehb ufovtylf 
sbsmvbc ite'kt,tkbf ~zfj,t,b7 vlbyfhbc gbhb7 pqdbc gbhb7 cfhrbybupj 
mdbif.hbkb7 cf,ehqb ikfvcfktmht,b7 cfyfjcyj lf cfyfdcfluehj frdf-
njhbt,b lf c[d8`8 ghtgfhfnb vbtojlt,f a[dybkbc fy uhfyekt,bc lfaf-
cjt,ekb njvht,bs !%ru-vlt8 vbcb [fh]b .jdtk ! njyf yfdsj,bs 
lf,by'eht,ek afhsj,pt vjlbc %-( uhfvb ~hfw itflutyc lff[kjt,bs ! 
/f8 obyfcofh vtmfybrehfl ufceasfdt,ek e,fyc7 uf,by'eht,ek ybflfuc 
fy o.kbc ptlfgbhc`8 
 uffxybf cfytgblptlfv[tldtkj,bc lf cf[tkvobaj tmcgthnbpbcf lf 
hectsbc atlthfwbbc cf[tkvobaj trjkjubbc cfvbybcnhjc .dtkf yt,f-
lfvhsfdb ljrevtynb7 fctdt lflt,bsb htwtypbt,b8 bub ufvjb.tyt,f !))# 
okblfy8 vfufkbsfl7 afhsjl ufvjb.tyt,f 3fcnhf[fy,ehufpib47 3fcnhf[fy-
ytantghjvib47 3fh[fyutkcrytdntghjvib47 3rhfcyjlfhufpib47 hb,bycrib7 
gthvib7 3vjcrjdb-njdfhyfbf4 lf c[df mfkfmt,ib8 
 ]fvehb lfyfrfhut,b yfdsj,bs uf,by'eht,ekb flubkt,bc 3ltdjhj-
bkbs4 ufceasfdt,bcfsdbc rjyrhtnek j,btmnt,pt itflutyc @+-!@+-c 
]fhbvbc uflfcf[flblfy7 hjvtkcfw e.tyt,c ufhtvjclfwdbc jhufybpfwbf 
ufvzez.bfyt,tkc8 
 ityf[dbc dflf @ otkb7 ityf[dbc lfwdbc gbhj,t,ib8 
 vbojlt,f ofhvjt,c 3,bjmbvghjvbc4 vbth8 vbcfvfhsb5 
 !!#!$) vjcrjdb7 cbvathjgjkbc ^-s7 $f8 ntk2afmcb ~_)%` #!^-)^-@*8 
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CFTHSFIJHBCJ [TKITRHEKT,T,B7 LFHUBC  

JHUFYBPFWBF LF VFHSDF 
 
EFR ^^%+^%8_!^ 
b8 ujuef't - dbpheyjs xdtyc vjvfdfkpt 
B& Ujueflpt – Pf,jnf j ,eleotv&  

 D cnfnmt hfccvjnhtyj ghtlkj;tybt j cjnhelybxtcndt ytanzys[ rjvgfybq^ 

dtleob[ frnbde. ltzntkmyjcnm yf nthhbnjhbb Uhepbb b ghjabkbhe.ob[ rfatlh 

Uhepbycrjuj nt[ybxtcrjuj eybdthcbntnf (170 b 188)^ j dsltktybb cjjndtncnde.-

ob[ vfnthbkmys[ chtlcnd^ rjnjhst ytcjvytyyj ekexifn yt njkmrj eckjdbz 

j,extybz cneltynjd^ f nfr;t erhtgzn yfexyj-kf,jhfnjhye. ,fpe erfpfyys[ 

rfatlh^ b gjdsczn yfexyj-nt[ybxtcrjt cjnhelybxtcndj vt;le Uhepbycrbv 

nt[ybxtcrbv eybdthcbntnjv b ytanzysvb rjvgfybzvb& 

I. goguadze – Care for the Future of the generation 

 the article deals with the suggestion of cooperation with oil companies leading work on the 

territory of Georgia and at the adequate chairs of the technical university of Georgia (170-180). 

Providing the means will improvc not only the studying conditions of students, but also it will 

strengthen the scientific-laboratory basis of the mentioned chairs. It will improve scientific-technical 

cooperation between the Georgian Technical University and oil companies.   
  
EFR ^^%+^%8_!^ 
b8 ujuef't7 u8 nf,fnf't - cfmvtvfy ityvfy ufvjufxbyjc 
B& Ujueflpt^ U& Nf,fnflpt – Lf ckfdzn nt,z ltkf ndjb& 

 Jgbcfys ujhmrjt ghjikjt rjkktrnbdf @Bjhbc Dtkb@^ hjkm herjdjlbntkz b 

tuj cgjcj,yjcnb# yfcnjqxbdjcnm b wtktecnhtvktyyjcnm& Gjckt ddtltybz pfrjyf @J 

ytanb b ufpt@ jn 8 vfz 1999 u @Bjhbc Dtkb@ ecgtiyj ghfdjlbn htvjynyst hf,jns^ 

dct edtkbxbdfz lj,sxe^ jlyfrj rfgdkj;tybz lkz lfkmytqituj hfpdbnbz abhvs^ dc/ 

;t^ jn idtqwfhcrjq abhvs @JYGTK@ j,zpfntkmyj ytj,[jlbvs& 

I.Goguadze, G. Tabatadze – Let the deeds shou you out 

 Biitter past of the group "Ioris-Veli" and the capability, insistance and purposetullness of its 

head is described in this article. 

 Since putting a law of "Oiland Gas" in force of May 8, 1999 "Ioric-Veli" successfully 

conducts the repair work incrasing the output all the time. But the invest-ments from the swiss 

"JYGTG" are necessary for the further development of the firm. 

 

EFR ^^%+^%8_!^ 
b8 ujuef't7 u8 nf,fnf't - cfmvbc wjlybs lf thsuekt,bs 
B& Ujueflpt^ U& Nf,fnflpt – Ndjhb ltkf cj pyfybtv b ghtlfyyjcnm.& 

 Jgbcsdftncz dyjdm jhufybpjdfyyfz cnhernehf c .hblbxtcrbv cnfnecjv rfr 

wtynhfkbpjdfyyjt yfghfdktybt d tlbyjq cbcntvt @Uhepytanm@& Jgbcfys b[ hjkm b 

ghfdf rfr d vfnthbfkmyj-nt[ybxtcrjv cyf,;tybb^ nfr b nhfycgjhnt b d rjvvey-

brfwbz[^ rjnjhst ghzvj jnhf;f.ncz yf j,otv gjrfpfntkt 'aatrnbdyjcnb d wtkjv& 

I.Goguadze, G. Tabatadze – Doing thinds thourally and with devotion 

 Reorganized structure having juridical status, as a directed, centralized body is described in 

the article. It is integrated into the common system "Saknavtobi". The role and rights bothin the 

material-technical supply and transport and communication are also described. It has direct effect on 

the index effectieness at large. 
 

EFR ^@@8@*^+^@!8^8_* 
b8 ujuef't7 u8 nf,fnf't - bcnjhbekb uflfo.dtnbkt,f 
B& Ujueflpt^ U& Nf,fnflpt – Bcnjhbxtcrjt htitybt& 

31 vfz 2000 ujlf Gfhkfvtyn Uhepbb ghbyzk bcnjhbxtcrjt htitybt# 

hfnbabrfwbb ljujdjhf j ghjdjlbvjv ytantghjdjlt <fre-N,bkbcb-L;tq[fy& 
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Ytantghjdjl bvttn cktle.obt gfhfvtnhs# j,ofz ghjnz;tyyjcnm- 1730-1830 rv^ 

d njv xbckt lkbyf ytantghjdjlf d Fpth,fql;fyt-468 rv^ d Uhepbb 250-350 rv^ d 

Nehwbb 1037 rv& Ghjljk;bntkyjcnm 'rcgkefnfwbb – 40 ktn^ c gthtrfxrjq 1^871 

vbkkbfhljd njyy ytanb; yfxfkj b ghjljk;bntkmyjcnm cnhjbntkmcndf 2001-2004 ujl^ 

yfxy/ncz d Cjyljxfkt (Fpth,fql;fy)^ rjyxbncz – d L;tq[fyt (Nehwbz)& 

I.Goguadze, G. tabatadze – Historical Decision 

 On may 31 st, 2000 parliament of Georgia passed a historical resolution to ratify the 

agreement on the oil pipe-line Baku-Tbilisi-Jeikhan. The pipel-lin has the following parameters; total 

extent-1730-1830 km, pipe-line lenght in Aserbaijan is 468 km, in Georgia 250-350 km, in Turkey-

1037 km. Duration of the exploitation-40 years, wit hpumping over 1,871 billiard tons of oil; starting 

point and duration of building 2001-2004, starting piont-Songochol (Aserbaijan); the terminal- Jeikhan 

(Turkey).   
 
EFR ^@@8^@!8^@!8^8^!@ 
b8 ujuef't - lblb yfdsj,bc ,bpytcb ~thsb v[hbd7 vbcb 'bt,f7 vjgjdt,f lf uflfve-
ifdt,f7 vtjht v[hbd7 vbcb nhfycgjhnbht,f7 tmgjhnb` - ukj,fkehb gjkbnbrbc 
ghj,ktvf 
B& Ujueflpt - <jkmijq ,bpytc ytanb (c jlyjq cnjhjys^ gjbcr^ hfpdtlrf b lj,sxf^ 

c lheujq cnjhjys^ tuj nhfycgjhnbhjdrf b 'rcgjhn^) - djghjc ukj,fkmyjq gjkbnbrb& 

 Jgbcsdftncz bcnjhbxtcrjt ghjikjt hfpdtlrb b lj,sxb ytanb d Uhepbb d 

ghjikjv& Pfckeuf utjkjujd-d jnrhsnbb 18 pfkt;tq ytanb b 2 pfkt;tq ufpf& Gj 

ghjuyjpfv bvttncz ,jkmijq pfgfc ytanb b ufpf& JJ @Uhepytanm@ ghbdktrftn 

byjcnhfyys[ bydtcnjhjd lkz ghjdtltybz cjdvtcnys[ ghjtrnjd& Xthtp 2-3 ujlf 

ytanzyfz ghjvsiktyyjcnm cvj;tn eljdktndjhbnm cj,cndtyyst gjnht,yjcnb& By-

dtcnjhs ytantghjlernjd ljk;ys cnfnm chtlybv pdtyjv vt;le Uhepytanm. b 

gjnht,bntkzvb& 

 <jkmijq ,bpytc c 'rjyjvbrb gtht[jlbn d gjkbnbre ghbvbhtybz& 

I. Goguadze – Great oil Business (Searh, survey and mining on the one hand and transportation and 

export on the other hand) - globl politics 

 Historical past of survey and mining of oil in Georgia is described in the work. Here is great 

service of the geologists in opening 18 oil pools and gas. According to the prognosis there is a great 

reserve of oil and gas. "Saknavt" attracts foreign investors attention for joint work. In 2-3 yers the oil 

industry will meet the requirements of the country. The investors should become the link between 

"Saknavtobi" and consumers. 

 Great business passes from economics to global politics of reconciliation. 

   
EFR ^^%8#(!(8##(8)$ 
y8 f,esb't7 d8 kj,;fyb't7 u8 vfbcehf't - rjyrehtywbf rfgbnfkbcfsdbc 
Y& F,enblpt^ D& Kj,;fyblpt^ U& Vfbcehflpt - Rjyrehtywbz lkz rfgbnfkf& 

Jcyjdysv yfghfdktybtv rfgbnfkbydtcnjhjd  Tdhjgs zdkztncz njxyjcnm# ult 

b d rfrjv vtcnt dkj;bnm rfgbnfk^ xnj,s jrfpfnmcz yf hfdys[ gjpbwbz[ c Hjccbtq b 

Uthvfybtq& Dvtcnt c 'nbvb cnhfyfvb^ jyb bvt.n ibhjrbq hsyjr ufpf b 

rjyrehbhe.n& 

N. Abutidze, V. Lobjanidze, G. Maisuradze - Competition for capital 

The main problem now facing many of the majior capital investors is where they should invest 

their money, and in what to have the equal positions with Ressia and Germany. 

 Gas exporter, is now heading for a leading the latter cantries they have the largest natural gas 

market in westerm Europe and the compete. 
 

 
YYFFDDSSJJ,,BBCCFF  LLFF  UUFFPPBBCC  UUTTJJKKJJUUBBFF77  UUTTJJAABBPPBBRRFF  

 
EFR %%!8@$8%%#8)~$*(8@@` 
u8 vf[fhf't7 p8 vutkf't - ufht rf[tsbc pjybc lfyfktmb cfafhbc pjuflb lf[fcbfst,f 
,ehqdbcf lf utjkjubeh-utjabpbrehb rdktdt,bc vjyfwtvt,bc vb[tldbs 
U& Vf[fhflpt^ P& Vutkflpt – J,ofz utjkjubxtcrfz [fhfrnthbcnbrf jcjljxyjuj xt-

[kf Ufht-Rf[tncrjq pjys gj lfyysv ,ehtybz b utjkjuj-utjabpbxtcrb[ bccktlj-

dfybq& 

D Ufht-Rf[tnbb ibhjrbv hfpdbnbtv gjkmpetncz jkbujwtyj-gjcngkbjwt-

yjdfz vjkfccjdfz ajhvfwbz^ c rjnjhjq cdzpfys bpdtcnyst pfkt;b ytanb b ufpf& Gj 

ceotcnde.obv lfyysv utjkjuj-utjabpbxtcrb[ bccktljdfybq b ,ehtybz cjcnfdkt-
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yf cdjlyfz kbnjkjuj-cnhfnbuhfabxtcrfz c[tvf vtpjpjqcrj-rfqyjpjqcrjuj jcflj-

xyjuj xt[kf b hfccvjnhtyj t/ htubjyfkmyjt cnhjtybt cj cvt;ysvb hfqjyfvb&  

G. Makharadze, Z. Mgeladze - General geological characteristics of sedimentary mantle of  Gare-

Kakheti zone according to drilling and geophysical data. 

In the limits of Gare-Kakheti zone of intermountain system of Georgia The Oligocene-Post-

Pliocene mollucic formation with connected known oil and gas fields is widely distributed. 

On the basis of existed geophysical and drilling data general Lithological-stratigraphic section of thick 

Mesozoic-Cenozoic sedimentary mantle and general regional characteristics of geological structure are 

presented.   
 
EFR %%!8)8^!8~$*()8@@` 
u8 vf[fhf't7 h8 pbhfmf't - cfmfhsdtkjc lfyfktm cfafhib yfdsj,ufplfuhjdt,bc 
htubjyekb cf[ehfdt,bc itcf[t, 
U& Vf[fhflpt^ P& Pbhfrflpt - J htubjyfkmys[ gjrhsirf[ ytantufpjyfrjgktybq d 

jcfljxyjv xt[kt Uhepbb& 

Gj lfyysv fyfkbpf utjkjuj-utjabpbxtcrb[ b ,ehjds[ vfnthbfkjd d 

jcfljxyjv xt[kt Uhepbb vj;yj dsltkbnm dth[yt.hcre.^ fkm,-ctyjvfycre.^ 

gfktjwty-yb;yt'jwtyjde.^ dth[yt'jwty-jkbujwty-yb;ytvbjwtyjde. b chtly-

tcfhvfncre. htubjyfkmнst gjrhsirb b ghbehjxtyyst r ybv kjrfkmyst gjrhsirb& 

G. Makharadze, R. Zirakadze – Concerning Regional Cover Deposits of Oil and Gas Accumulation 

in Georgian Sedimentary Rocks. 

 According to the analyses of geological-geophysical and drilling data upper Jurassic, Albain-

Cenomanian, Paleocene-lower Eocene, upper Eocene-Oligocene-lower Miocene and middle Sarmatian 

regional coverings and local cover deposits can be singled ont in Georgian sedimentary rocks. 
 
EFR %%!8@$5%% ~$*)8@@` 
c8 qeleifehb7 u8 ,thfbf7 l8 gfgfdf - lfcfdkts cfmfhsdtkjc lf ifdb pqdbc 
frdfnjhbbc yfdsj,ufpbfyj,bc gthcgtmnbdt,b 
C8 Ueleifehb7 U8 <thfbf7 L8 Gfgfdf - Gthcgtrnbds ytantufpjyjcyjcnb Pfgfl-

yjq Uhepbb b ghbktuf.otq frdfnjhbb Xthyjuj vjhz8 
 Gthcgtrnbds ytantufpjyjcyjcnb Pfg8 Uhepbb b ghtktuf.otq frdfnjhbb 

Xthyjuj vjhz jghtltkz.ncz ntrnjybxtcrbv cnhjtybtv Djcnjxyj-Xthyjvjhcrjuj 

YU<8 Yfb,jktt gthcgtrnbdyf vjhcrfz xfcnm ,fcctqyf7 ult dszdkty hzl ljdjkmyj 

rhegys[ kjrfkmys[ gjlyznbq8 D .;yjq xfcnb gthcgtrnbds cdzpfys c rfqyjpjq-

crbvb nthhbutyysvb jnkj;tybzvb9 d ctdthyjq-c vtpjpjqcrbvb7 ghtbveotc-

ndtyyj rfh,jyfnysvb b dekrfyjutyyj-jcfljxysvb j,hfpjdfybzvb8 
S. Gudushauri, G.Beraia, D. Papava – The west Georgia and the adjacent aree of the Black Sea oil 

and gas prospects. 

 Oil and Gasbearing prospects of the West Georgia and the adjacent of the Black Sea are 

determined by the tectonic structure of the East Black Sea OGB. The offshore area is more prospective 

where some rather large local uplifts are discovered. In the south the prospective is connected with the 

cainozoic terrigenic formations; in the north-with mesozoic, mosty carbonate and volcanic sediment 

formations. 

 
EFR %%!8@$8~$*)8@@` 
h8 pbhfmf't - ihjvbce,ybc o.t,bc ufvj.jabc itcf[t, 
H& Pbhfrflpt –Dsltktybt ytantyjcys[ cdbn Ihjvbce,fyb& 

 D ghtltkf[ Uehbqcrjuj ghtlujhyjuj ghjub,f d jnkj;tybz[ vtjnbcf^ gj 

lfyysv ,ehtybz^ bpdtcnys ytantyfcsotyyst gtcxfyj-rjyukjvthfnjdst ujhbpjyns^ 

r rjnjhsv ghbehjxtyj Ihjvbce,fycrjt ytanzyjt vtcnjhj;ltybt& "nb jnkj;tybz 

d jcyjdyjv hfcghjcnhfytys d wtynhfkmyjq xfcnb Uehbqcrjuj ghtlujhyjuj ghjub,f^ 

rfr yf ceit^ nfr b d ghtltkf[ frdfnjhbb Xthyjuj vjhz& 

 "nb jnkj;tybz^ c [fhfrnthyjq lkz yb[ kbnjkjubtq^ ;tkfntkmyj dsltkbnm rfr 

ihjvbce,fycre. cdbne& 

R. Zirakadze - On the Shromisubani suite 

Drilling of Meotian sediments within Guria foredeep reveals the oil bearing sandstone-

conglomerate horizons the wellknown Shromisubani oil field. 

 These sediments are spread in the central part of Guria foredeep both on the onshore and on 

offshore areas of the Blak Sea. Having characteristic lithology it is advisable to single them out as 

Shromisubani suite. 
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EFR %%!8%%#)~$*)8@@` 
l8 df[fybf7 u8 vf[fhf't7 p8 vutkf't7 y8 stdpf't7 h8 pbhfmf't - cfmfhsdtkjc lfyfktmb 
cfafhbc cnhemnehek-ntmnjybrehb fut,ekt,bcf lf yfdsj,utjkjubehb lfhfbj-
yt,bc pjubthsb cfrbs[t,bc itcf[t, 
L& Df[fybz^ U& Vf[fhflpt^ P& Vutkflpt^ Y& Ntdpflpt^ H& Pbhfrflpt - J ytrjnjhs[ 

djghjcf[ cnhernehyj-ntrnjybxtcrjuj cnhjtybz b ytantutjkjubxtcrjuj hfqjybhj-

dfybz jcfljxyjuj xt[kf Uhepbb& 

 Fyfkbp afrnbxtcrjuj vfnthbfkf^ yfrjgktyyjuj d htpekmnfnt utjkjubxtcrjq 

c]tvrb^ utjabpbxtcrb[ bccktljdfybq b ,ehtybz^ gjrfpsdftn^ xnj d jcfljxyjv xt[kt 

ytantufpjjj,hfpjdfybt b crjgktybt jghtltkz.ncz cnhernehyj-ntrnjybxtcrbv 

[fhfrnthjv b utjkjubxtcrbv hfpdbnbtv ntrnjybxtcrb[ tlbybw^ yfkbxbtv uke,byys[ 

hfpkjvjd b cntgtym. byntycbdyjcnb ghjzdktybz afp crkflxfnjcnb^ f fyfkbp 

ceotcnde.ob[ c[tv ntrnjybxtcrjuj hfqjybhjdfybz Uhepbb gjpdjkztn cjplfnm 

fyfkjubxye. c[tve b c[tvs ytantufpjhfqjybhjdfybz b gthcgtrnbdyjcnb& 

D. Vakhania, G. Makharadze, Z. Mgeladze, N. Tevzadze, R. Zirakhadze. - In connection with 

several problems of structural-tectonic character and petroleum geological zoning of the sedimentary 

mantle of Georgia. 

 Analysis of the actual data, result of the geological photographing,  geophysical explorations 

and drilling shows that oil and gas accumulation in the sediment man the is mainly  connected with 

structural tectonic character and geological development of the tectonic units, existance of deep fauldts 

and the intensity of folding stages. The analysyy a of the existed schemes of tectonic zoning of Georgia 

anable to create the analogou scheme and schemes of petroleum and gas geological zoning and 

perspectivity. 

 
EFR %%!8@$5%%)~$*)8@@` 
h8 pbhfmf't7 v8 ,f[bf7 u8 vf[fhf't7 y8 [eylf't - vsbfyb rf[tsbc utjkjubehb fut,ekt,f 
yfdsj,ufplfuhjdt,bc 't,yf-'bt,bc sdfkcfphbcbs 
H& V& Pbhfrflpt^ V& I& <f[bz^ U& D& Vf[fhflpt – Utjkjubxtcrjt cnhjtybt Ujhyjq 

Rf[tnbb d cdzpb c gjbcrfvb ytantufpjyfrjgktybq& 

Bp ntrnjybxtcrb[ pjy^ hfcghjcnhfytyys[ yf nthhbnjhbb Ujhyjq Rf[tnbb^ 

df;ytqibvb^ c njxrb phtybz gjbcrjd ytanb b ufpf^ zdkz.ncz cnhernehs^ ghbe-

hjxtyyst r jnkj;tybzv yb;yt-fdnj[njyyjq pjys& Lkz bpextybz b[ uke,byyjuj 

cnhjtybz b ytantufpjyjcyjcnb ye;yj ghjljk;bnm htubjyfkmyst ctqcvbxtcrbt 

bccktljdfybz^ f pfntv ghjdtcnb uke,jrjt ,ehtybt& 

R. Zirakadze, M. Bakhia, G. Makharadze, N. Khundadze – Geological structures of the 

mountainous Kakheti from  the point of view of  prospecting and exploration of oil and gas 

accumulation. 

 From the tectonic zones, spread on the territory of the mountainous Kakheti from the point of 

vrew of prospecting and exploration of oil and gas, the most important are stuctures, connected with 

deposits of the lowest – autokhtonous zone. In order to study the deep construction and oil and gas 

content of these stuctures the regional seismic explorations should be carried on and after that deep 

drilling carried out. 

 
EFR %%!8@$8%%#8)~$*)8@@` 
l8 df[fybf7 p8 vutkf't7 y8 ]bmbf7 y8 [eylf't - jxfvxbhbc hjabc cbqhvekb utjkjubehb 
fut,ekt,f yfdsj,bcf lf ufpbc ,elj,t,bc 't,yf-'bt,fcsfy lfrfdibht,bs 
L& T& Df[fybz^ P& D& Vutkflpt^ Y& T& L;brbz^ Y& V& {eylflpt-Uke,byyjt utjkjub-

xtcrjt cnhjtybt jxfvxbhcrjuj ghjub,f d cdzpb c gjbcrfvb pfkt;tq ytanb b ufpf&  
 Jxfvxbhcrbq ghjub, ghtlcnfdkztn cj,jq zhrj dshf;tyye. rhegye. 

vjhajcnhernehye. tlbybwe Rjk[blcrjq pjys Uhepbycrjq uks,s& Ghjub, gj cdjtve 

utjkjubxtcrjve cnhjtyb. pfcke;bdftn ,jkmijq bynthtc c wtkm. gjbcrjd pfkt;tq 

ytanb b ufpf d hfpyjdjphfcnys[ cnhfnbuhfabxtcrb[ rjvgktrcf[ vtpjpjqcrj-

rfqyjpjqcrjuj jcfljxyjuj xt[kf^ ult d ntxtybt hzlf ktn d htpekmnfnt utjkjuj-

utjabpbxtcrb[ bccktljdfybq b ,ehjds[ hf,jn dszdktys gjbcrjdst j,]trns& 

 Jcj,jt dybvfybt j,hfoftn yf ct,z b cjghtltkmyfz nthhbnjhbz itkmaf 

Djcnjxyj-Xthyjvjhcrjuj ghjub,f b Jxfvxbhcrjuj hfqjyf^ ult cktletn ghjdtcnb 

ltnfkmyst utjuhfabxtcrbt bccktljdfybz gj .hcrbv jnkj;tybzv& 

 Yf jcyjdfybb bvt.ob[cz lfyys[ vjuen ,snm yfvtxtys ytrjnjhst ht-

rjvtylfwbb gj ghjdtltyb. lfkmytqib[ utjkjuj-utjabpbxtcrb[ b ,ehjds[ hf,jn& 
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D. Vakhania, Z. Mgeladze, N. Jikia, N. Khundadze – Geological Construction of Ochamchire Fore-

deep constructions and links with  Prospecting-Exploration of Oil and Gas Fields 

 Ochamchire foredeep is one of the precisely distinguished structural unit on Kolkheti 

Depression which is considerable for exloration and prospecting of oil and gas fields because of the 

prospecting targets revealed during several-year deep drilling. Ochamchire Foredeep, Black Sea 

Offshore Foredeep is also considerable and it requires detailed survey nowadays. Based on the existing 

data, it is possible to make some recomendations to carry out further geologic-geophysical and drilling 

operations. 

 
EFR 551&24&553&9&(479&22) 

t8 df[fybf7 p8 vutkf't7 f8 hecf't - cfmfhsdtkjc yfdsj,bc cf,fljt,b 
T& Df[fybz^ P& Vutkflpt^ F& Hecflpt-Ytanzyst vtcnjhj;ltybz Uhepbb& 

 Cnfnmz jgbcsdftn dct ytantufpjdst vtcnjhj;ltybz^ j,yfhe;tyyst utjkjuj-

ctqcvbxtcrbvb bccktljdfybzvb dvtcnt c uke,jrbv ,ehtybtv d Pfgflyjq b Djcnjxyjq xfcnz[ 

Uhepbb& Cnhfnbuhfabxtcrb jyb ghbehjxtys r Pfgflyjq b Djcnjxyjq xfcnzv Uhepbb^ cnhfnb-

uhfabxtcrb-r jnkj;tybzv .hs^ vtkf^ gfktjutyf b ytjutyf& 

D cnfnmt nfr;t ghtlcnfdktys5 
-ahfrwbjyysq cjcnfd ytantq b ufpf d j,yfhe;tyys[ vtcnjhj;ltybz[9 
-c[tvs ytanzys[ pfkt;tq c yfytctyysvb yf yb[ ghjlernbdys[ ujhbpjynjd b rjynehjd 

DYR9 
-ht;bv lj,sxb ytanb b ufpf& 

E. Vakhania, Z. Mgeladze, A. Rusadze – Oil deposits of  Georgia 

The article describes all the oilfields discovered by the geological-seismic surveys and the deep 

driliing in the Western and Eastern parts of Georgia. Stratigraphically they are related to the Jurassic, 

Cretacataceous, Paleogene and Neogene sediments. 

The article also presents: 

-oil and gas fractional composition in discovered oil-gas fields; 

 -schemes of oil deposits with  water-oil contact contours; 

-production regime of oil-gas fields. 

 
EFR %%!8@$8~$*)8@@` 
l8 df[fybf7 t8 df[fybf7 p8 vutkf't - cjhbc o.t,bc yfdsj,ufpbfyj,bc gthcgtmnbekj,f 
cfmfhsdtkjib 
L& Df[fybz^ T& Df[fybz^ P& Vutkflpt - Gthcgtrnbds ytantufpjyjcyjcnb cjhcrjq 

cdbns d Uhepbb& 

 Cjhcrfz cdbnf ibhjrj ghjcnbhftncz d ghtltkf[ Ufuhcrj-L;fdcrjq pjys 

.;yjuj crkjyf <jkmijuj Rfdrfpf& C yt. cdzpfys vyjujxbcktyyst ghjzdktybz 

ytanb b ufpf& Yf jcyjdt fyfkbpf vyjujxbcktyys[ ytantufpjghjzdktybq cjhcrfz 

cdbnf d ghtltkf[ Bvthtnbycrjq pjys Uhepbycrjq uks,s d ,kfujghbznys[ eckjdbz[ 

ljk;yf cjlth;fnm ghjvsiktyyst crjgktybz ytanb b ufpf& 

D. Vakhania,   E. Vakhania, Z. Mgeladze. - Oil and gas prospects on Sori suite in Georgia 

 Sori suite is widely spead within the Gagra-Java zone of the south slope of the Great 

Caucasus. There are various oil and gas shows related to this suite. Based on the analysis of a number 

of oilshows within Georgian plate the Sori suite must contain industrial acrumulatien of oil and gas in 

favourable conditions. 

 
EFR %%!8@$8~$*)8@@` 
l8 df[fybf7 p8 vutkf't7 h8 pbhfmf't7 y8 [eylf't - cfmfhsdtkjc ,tknbcf lf fqvjcfdkts-
ifdb pqdbc qhvekbc ~itkab` behekb rjvgktmcbc lf[fcbfst,f yfdsj,ufpbfyj,bc 
gthcgtmnbdt,sfy lfrfdibht,bs 
L& T& Df[fybz^ P& D& Vutkflpt^ H& V& Pbhfrflpt^ Y& {eylflpt - {fhfrnthbcnbrf 

.hcrjuj rjvgktrcf uhepbycrjq uks,s b djcnjxyj-xthyjvjhcrjuj ghjub,f (itkmaf) 

d cdzpb c gthcgtrnbdfvb ytantufpjyjcyjcnb& 

Ythfdyjvthyj hfpdbnsq yf nthhbnjhbb Uhepbycrjq uks,s b cvt;ys[ 

ntrnjybxtcrb[ pjy .hcrbq rjvgktrc gj kbnjkjubxtcrjve cjcnfde^ afeybcnbxtcrjq 

[fhfrnthbcnbrt^ eckjdbzv ctlbvtynfwbb b cntgtyb crkflxfnjcnb jnxtnkbdj hfcxkt-

yztncz yf yb;yt.hcrj-ffktycrjt^ ,fqjccrj-,fncrjt b dth[yt.hcrjt gjlhfplt-

ktybz^ d cjcnfdt rjnjhs[^ d cdj. jxthtlm^ dsltkz.ncz vtkrbt cnhfnbuhfabxtcrbt 

tlbybws& Gjcktlybt hfpltktys gjplytffktycrbv (Ljytwrfz) b ,fncrjq (Xtutvcrfz) 

afpfvb crkflxfnjcnb b cjghjdj;lf.obvb b[ gththsdfvb b ytcjukfcbzvb^ d cdzpb 

c xtv rf;ljt gjlhfpltktybt ckfuftncz bp yb;ytq nhfychtccbdyjq b dth[ytq 

htuhtccbdyjq xfcntq& 
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 Yf jcyjdt vyjujktnyb[ kbxys[ gjktds[ yf,k.ltybq^ c extnjv lfyys[ 

,ehtybz^ utjabpbxtcrb[ bccktljdfybq b kbn& bcnjxybrjd^ fdnjhfvb ghbdtltys 

afrnbxtcrbt vfnthbfks j pfrjyjvthyjcnb hfcghtltktybz kbnjafwbq b vjoyjcntq^ 

eckjdbq ctlbvtynfwbb b bcnjhbb utjkjubxtcrjuj hfpdbnbz Rjk[blcrjq pjys 

gjuhe;tybz b itkmajdjq gjkjcs Djcnjxyj-Xthyjvjhcrjuj ghjub,f d ntxtybt 

.hcrjuj gthbjlf^ d xfcnyjcnb^ ghbdjlzncz cj,cndtyyst cjj,hf;tybz j rjywtgwbb 

gjplyt.hcrjuj hbanjutytpf& 

Rk.xtdst ckjdf# .hf^ kbnjkjubz^ crkflxfnjcnm^ hbanjutytp^ ytanm& 

D. Vakhania, Z. Mgeladze, R. Zirakadze, N. Khundadze - Oil and gas prospects of jurassic complex 

of georgian and east-black sea depressions 

Irregularly spread Jurassic complex on the Georgian depression and neighbor tectonic is split 

zones by lithological consistence, fauna characteristics, sedimentation conditions and folding degree, in 

to lower Jurassic-Aelenian, Bajocian-Bathonian and upper Jurassic sub formation, in which consistance 

narrower stratigraphic unitscould be sipgled out. This formations are separated by late-Aelenian 

(Donetsk) and Bathonian (Chegemian) fold phases and accompanying lacks and nonconformity. That is 

each of them is represented by the with lower-transressive and upper-regressive formations. 

Bassed on the personal field observation analyses, geophysical research, drilling data and 

other theoretic sources there are given points of view concerning rift conception of Kolkheti and east-

Black Sea depression zone territories in the beginning of late-Jurassic. 

 
EFR %%!8*^#8!@~$*)8@@` 
u8 utkf't - jh,j'fkbc utjkjubehb fut,ekt,f 
 Г. Геладзе - Геологическое строение "Орбодзальской горы". 

 В статье даётся новая интерпретация геологического строения `Орбодзальской горы~, 
одного из перспективных участков в отношении нефтегазоносности кордильерной полосы, 

расположенной на северном борту Картлийского межгорья. Установлено  коренное залегание 

обнаженного здесь утеса юрских отложений, чем уточнено его геолого – тектоническое 

строение, с целью дальнейшего исследования проблемы формирования нефтегазоносности 

этого региона. 

G. Geladze - Geological structure of the Orbodzala mountain 

 The  new interpretation of one of the areas of the cordillier region, located on the northern 

border of the Kartli mountains and perspective with respect to oil-and-gas capacity, has been given in 

the paper. Fundamental bedding of jurassic deposits is fixed and with it the geo-tectonic structure of the 

area is specified that serves further exploration of the problem of  oil-and-gas regional capacity. 

 

EFR 551.763.12(479.22) 

u8 utkf't - mfhskbc qhvekbc xhlbkj yfobkbc ntmnjybrbc pjubthsb sfdbct,e-
ht,f 
Г. Геладзе – Некоторые особенности тектоники северной части Картлийской впадины. 

В статье приводится уточнённая тектоническая характеристика Северного борта 

Картлийской низины, являющаяся северо-западной – нешарьированной частью Западно-

Куринского межгорного прогиба: подтверждены кордильерное строение северного обрамления 

Грузинской глыбы и в целом тектоническая зональность, выделены структурные этажи; 

предложена схема генезиса антиклинальных складок Грузинской глыбы. 

G. Geladze - Some tectonic features of northern part of the Kartli cavity 

The defined tectonic description of the northern border of the Kartli depression, which 

presents north-west non-sharired part of the Western-Kura funnel is set forth in the paper. The 

cordilliera structure of northern side of the Georgian block and tectonic zone as a whole is confirmed, 

structural stages are singled out, the chart of the Georgian block anticlinal filds’ genesis is offered. 

 
EFR %%!8@$~$*)8@@` 
u8 ybrehf't7 l8 gfgfdf7 s8 t,hfkb't - uehbbc v[fhbc ieftjwtyeh yfktmt,ib yfdsj,bcf 
lf ufpbc cf,fljt,bc 't,yf-'bt,bc gthcgtmnbdt,bc itcf[t, 
U& Ybrehflpt^ L& Gfgfdf^ N& ",hfkblpt – J gjbcrf[ b hfpdtlrt pfkt;tq ytanb b 

ufpf d jnkj;tybz[ chtlytuj 'jwtyf Uehbqcrjuj rhfz& 

На основании комплексного анализа фактических материалов, полученных  из скважин, 

пробуренных на площадях Дзимити и Мерия, установлено, что мощные вулканогенно-

осадочные отложения   среднего   эоцена  в  пределах   Гурии  являются   одним  из  первоочере-

дных  базисных  объектов   для   открытия  месторождений  нефти  и  газа Обоснована  необхо-
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димость  бурения  поисково-разведочных  скважин  на  площадях  Дзимити,  Мерия  и  Земо-

Натанеби 

G. Nikuradze, D. Papava, T. Ebralidze – About exploration and prospecting of oil and gas fields in 

middle Eocene deposits of Guria area 

On the basis of the complex analysis of the actual obtained material from the deep wells 

situated on the areas of Dzimiti and Meria it is concluded that volcanic-sedimentary layers of Guria 

region representone of the main basis unit for discovery of oil and gas deposits. Necessity of searching-

prospecting of oil and gas well drilling in the areas of Dzimiti, Meria and Zemo-Natanebi is proved 

scientifically. 

 
EFR %%_8(#$ 
d8 qkjynb7 f8 cfybidbkb7 ,8 qkjynb - cfvufypjvbkt,bfyb ctbcvj'bt,f cfmfhsdtkjib 
В.Глонти,  А.Санишвили, Б.Глонти  - Трехмерная сейсморазведка в Грузии.  

В статье крaтко изложены основные принципы проведения сейсморазведочных работ 

методом 3Д-трехмерной сейсмики на примере площади Тарибани. Проведенная сейсморазведка 

обеспечивает получение 6 – секундной записи, отражающей глубинное строение, на площади в 

150 кв.км в 240 000 равномерно распределенных точках, находящихся в вершинах квадрата со 

стороной в 25 м. Достигнутая кратность наблюдения в пределах указанной длины записи: от  24-

х в краях площади до 250-ти в ее центральной части.    

V.Glonti, A.Sanishvili, B.Glonti - 3 dimensional seismic survey in  Georgia  

The article presents a short description of the main principles of the 3-D seismic prospecting. 

for the Taribani area by means of 3D-threedimensional seismic.  The conducted seismic survey 

provides with  6 sec record reffecting the depth structural construction of 150 sq. km in the equally 

spread 240000 points located in the upper parts of the square with the side of 25 m length. Within the 6 

sec record of the survey within 24 fold at the edges of the area and 250- in the central part was 

obtained.   
 
EFR %%8!@$!~$*)-@@` 
,8 ,fkfdf't7 u8 ityutkfbf7 u8 vfbcehf't7 p7 vutkf't7 u8 ybrehf't7 f8 hecf't7 f8 cdfyf't7 y8 qbhcb-
fidbkb7 y8 [eylf't - rjk[tsbc lf,kj,bc lf vbvlt,fht ifdb pqdbc frdfnjhbbc pt-
lfbehekb7 ytjrjvehb lf ptlfwfhwekb yfktmt,bc yfdsj,itvwdtkj,bc gthcgtmnb-
ekj,bc itcf[t, 
Б. Балавадзе, Г. Шенгелая, Г. Манагадзе, З. Мгеладзе, Г. Никурадзе, А. Русадзе, А. 

Сванадзе, Н. Гирсиашвили, Н. Хундадзе - О перспективности нефтогазоносности верхнеюрск-

их, неокомских и верхнемеловых отложений Колхидской низменности и прилегающей 

черноморской акватории. 

На основе гравиметрических и сейсмических данных установлено конусообразное 

воздымание мезозойских сложений у устья р. Гурия, где и рекомедовано заложение глубокой 

разводности скважины (5000 м) с целью выяснения нефтегазоносности верхнеюрских, неоком-

ских и верхнемеловых отложений. 

B.Balavadze, G. Shengelaia, G. Managadze, Z. Mgeladze, G. Nikuradze, A. Rusadze, A. 

Svanadze, N. Girsiashvili, N.Khundadze - The article deals with the oil and gas prospective of the 

Southwestern part of the Kolkheti lowland and the adjacent area of the Black Sea. 

On the basis of the seismic and gravity data as well as deep well drilling a number of 

structures isofound among which Cugria (Kulevi) uplift attracts attention. Existence of the Okumi and 

Chaladidi oil fileds make prospective Middle and Upper Jurassic sedimentin the Churia uplift and his 

Northwest extension. 

 
EFR %%_8(#! 
uh8 vfyfuf't7 h8 vfyfuf't7 h8 ujwbhb't - cbv'bvbc 'fkbc fyjvfkbehb dtkblfy vtjs[t 
[fhbc[bc gjkbyjvehb dtkbc ufvjhbw[dbcfsdbc cfzbhj cfkjrfkbpfwbj aeymwbf lf 
vbcb vtidtj,bs jltyj,bsb bynthghtnfwbbc itchekt,bc [th[b 
Uh& Vfyfuflpt^ H& Vfyfuflpt^ H& Ujwbhblpt - Kjrfkbpfwbjyyfz aeyrwbz^ ytj,[j-

lbvfz lkz bcrk.xtybz bp fyjvfkmyjuj gjkz gjkbyjvyjuj gjkz xtnd/hnjq cntgtyb^ b 

cgjcj,s xbcktyyjq bynthghtnfwbb& 

Ddtl/yf yjdfz kjrfkbpfwbjyyfz aeyrwbz 
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c gjvjom. rjnjhjq bp yf,k.ltyyjuj gjkz g  dsltkztncz ajy^ vtyz.obqcz gj 

gjkbyjve xtnd/hnjq cntgtyb& Hfphf,jnfyj htitybt j,hfnyjq pflfxb lkz caths^ 

ujhbpjynfkmyjuj rheujdjuj wblbylhf b ujhbpjynfkmyjq vfnthbfkmyjq gjkegkjcrjc-

nb^ 'aatrnbdyjcnm rjnjhjq ghbdtltyf yf vjltkmys[ ghbvthf[ b lf/n eljdktndj-

hbntkmysq htpekmnfn& 

GR. Managadze, R. Managadze, R. Gorgadze - Localisation Function necessary to single out the 

polynomic field of the four the hjree from the surveyed gravity field; and its way of numerical interpret  

Newly introduced localisation function 
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Enables to single out from the surveyed  field according to the fourth  degree as the variable 

background field .Solution of the inverse problem of Gravimetry for a horizontal sphere cylinder and a 

horizontal half-plane are worked out. Efficiency of the method is tested for several  examples and the 

results are satisfactory. 

 
EFR %%_8(#$ 
d8 qkjynb7 f8 cfybidbkb7 ,8 qkjynb - 3D–cfvufypjvbkt,bfyb ctbcvj'bt,bs vbqt,ekb 
byajhvfwbbc lfveifdt,bc 'bhbsflb ghbywbgt,b nfhb,fybc vfufkbspt 
D& Ukjynb^ F& Cfybidbkb^ <& Ukjynb - Jcyjdyst ghbywbgs j,hf,jnrb byajhvfw-

bb^ gjkextyyjq d htpekmnfnt nh/[vthyjq ctqcvjhfpdtlrb 3D  yf ghbvtht Nfhb,fyb&    

 D cnfnmt bpkj;tys jcyjdyst ghbywbgs j,hf,jnrb ctqcvjlfyys[^ gjkext-

yys[ vtnjljv 3D yf gkjoflb Nfhb,fyb Ltljgkbcwrfhjqcrjuj hfqjyf& Ghtlcnfdktys 

gjkysq cgbcjr ghjwtleh j,hf,jnrb^ b[ yfpyfxtybt b rhfnrjt jgbcfybt& 

V. Glonti, A. Sanishvili, B. Glonti – The main principales of processing the data obtained by means of 

the 3-D seismic, on the Taribani example. 

 The main principal issues of processiing of the 3-D seismic data, obtained on the Taribani 

field (Dedoplistskaro district), are considered. Full list of the processing is presented as well as their 

meaning, purpose and short description. 

 

 
,EHQDBC NTMYBRF LF NTMYJKJUBF7 VFHSDBC FDNJVFNBPFWBF 

 
EFR ^@@8@$5_%~_#!` 
y8 stdpf't7 b8 sfdlevf't7 f8 zbzbyf't7 b8 ujuef't7 v8 ,f[nf't - cfmfhsdtkjib gbhdtkb /j-
hbpjynfkehb zf,ehqbkbc ,ehqdf ybyjovbylf )(f  
Y& Ntdpflpt^ B& Nfdlevflpt^ F& Xbxbyflpt^ B& Ujueflpt& V& <f[nflpt - <ehtybt 

gthdjq ujhbpjynfkmyjq crdf;bys d Uhepbb yf gkjoflb Ybyjwvbylf 98f& 

 D hf,jnt ghtlcnfdktyf utjkjubz Ybyjwvbylcrjq ,hf[bfynbrkbyfkb c t/ 

vjhajkjubtq b rjynehjv ufpf-ytantyjcyjcnb& 

 C wtkm. edtkbxtybz lj,sxb ytanb dthnbrfkmyfz crdf;byf 1)( gtht,ehtyf 

c uke,bys 2640 lj 2899 v yfrkjyyj-yfghfdktyyj c hflbecjv bcrhbdktybz 160 

vtnhjd& Pfntv ,ehtybt dtkjcm ujhbpjynfkmyj d bynthdfkt 2884-3272 v lkbyjq 373 

v c j,obv jnrkjytybtv jn dthnbrfkb 573 v& 

 Nt[yjkjubz ,ehtybz-hjnjhyj-neh,byyjt& Jcdtotys5 ht;bv ,ehtybz^ 

hfcndjh yf jcyjdt lbp& njgkbdf c eltkmysv dtcjv 0^98 u/cv3^ cjcnfd rjvgjyjdrb 

ybpf ,ehbkmyjq rjkjyys b lh& Ujhbpjynfkmyjt ,ehtybt eldjbkj lj,sxe ytanb& 

N. Tevzadze, I. Tavdumadze, A. Chichinadze, I. Goguadze, M. Bakhtadze – Drilling of the first 

Horizontal well in Georgia (Ninotsminda oil Field)98f8 
 The work deals with the Ninotsminda Brachiantichine geology with oil-gas bearing conture 

and morphology. 



288 CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

To increasethe output of the Ninotsminda 98 vertical well ranging from 2640-2899 meters has 

been redrilled drilling aprorimity deviation of 1600. begining with 2384-3272 meter the well was being 

drilled as horizontal with the length of 373 m. with a total displacement by 533 m from the vertical. 

The tecnology of the drilling is rotor-turbine. 

 The drilling condition, solution of diesel fuel 0,98 gr/cm3 and composition of the lowermost 

strada of the drill pipestring colon have been treated. 

 It is necessery to note, that the horizontal well has considerably dubbed the output of oil and 

gaz. 
 
EFR ^@@8@$$8$$@ 
d8 [bsfhbidbkb7 y8 vfzfdfhbfyb7 n8 cfh]dtkf't - gjkbvthekb lfyfvfnt,bc akjrekf-
wbehb sdbct,t,bc ufvjrdktdf 
D& {bnfhbidbkb^ Y& Vfxfdfhbfyb^ N& Cfhl;dtkflpt- Bccktljdfybt akjrekbhe-

.ob[ cdjqcnd gjkbvthys[ lj,fdjr& 

 Hfccvfnhbdf.ncz djghjcs [bvbxtcrjq jxbcnrb ghjvsdjxyjq ;blrjcnb jn 

xfcnbw ds,ehtyys[ gjhjl c lj,fdktybtv gjkbvthjd& Ghbdtltys htpekmnfns kf,j-

hfnjhys[ jgsnjd gj bpextyb. akjrekbhe.ob[ cdjqcnd gjkbvthys[ lj,fdjr& 

 Bccktljdfybz gjrfpfkb^ xnj ghbvtytybt gjkbvthys[ lj,fdjr d rfxtcndt 

akjrekzynjd cjdvtcnyj c vt[fybxtcrjq jxbcnrjq ghjvsdjxyjq ;blrjcnb jn ikfvf 

ekexiftn ghjwtcc ,ehtybz crdf;by b gjdsiftn nt[ybrj-'rjyjvbxtcrbt gjrfpf-

ntkb& 

V. Khitarishvili, N. Machavariani, T. Sarjveladze - The Investigation of flocculative poperties of 

polymer adjuncts. 

The questions of chemical cleaning of flashing liquid from the particles of bored rocks by 

adding of polymers are discussed. The results of aboratory tests for studying the flocculiative) 

properties of polymer adjuncts are mentioned. 

The investigationis showed that using the polymer adjuncts as floccula together with the 

mechanical cleaning of the flashing fluid from the silt improves the process of boring wells and raises 

the technical and economical indices. 

 
EFR ^@$8@*^8*@ 
b8 ujuef't7 s8 nehbfidbkb7 v8 ,f[bf7 u8 dfhifkjvb't - rfkwbybht,bc ghjwtcbc htue-
kbht,f yfdsj,bc vjgjdt,bc lhjc rjvgbenthekb vjltkbht,bs 
B& Ujueflpt^ N&Nehbfidbkb^ V& <f[bf^ U& Dfhifkjvblpt - Eghfdktybt rfkmwbq-

j,hfpe.obv ghjwtccjv ghb lj,sxt ytanb b ufpf yf cyjdt rjvgm.nthyjuj 

vjltkbhjdfybz& 

 Yf jcyjdt ehfdytybq hfphf,jnfy vtnjl ghbvtytybz^ rjnjhsq gjpdjkztn 

hfccxbnfnm lbyfvbre nthvj,fhbnys[ ht;bvjd b bpvtytybt [bvbxtcrjuj cjcnfdf 

fccjwbbhjdfyyjq djls& Rhjvt njuj ghjbpdjlbncz rjvgm.nthyjt vjltkbhjdfybt lkz 

fdnjvfnbxtcrb[ cbcntv& Ecnfyjdktyj^ xnj lkz jghtltk/yyjuj cjcnfdf dyenhbntxys[ 

djl crdf;by djpvj;yj gjlj,hfnm nfrbt gfhfvtnhs^ ghb rjnjhs[ j,hfpetncz 

rfh,jyfnyjt jcf;ltybt& 

I.Goguadze, T. Turiashvili, M. Bakhia, G. Varshalomidze – Cmputer Modelling of calcination 

Process when extracting Oil and Gas. 

 The process of calcination is described when  applying termocoupling process for the well 

water-supply development. Specific hydrocarbonate ions (HCO3) dissolved and the process of salt 

precipitation are also described. 

 The formulas obfained permit to determine the constants for the calculating modelling and to 

make a mineralization diagram (schedule) depending on pressure and temperature. 

 
EFR ^@@8@*^8_#!8%# 
b8 ujuef't7 y8 stdpf't7 v8 ,f[nf't7 v8 ifhf't - lf,fk gkfcnbrehb yfdsj,bc atyblfy 
ufvjlbyt,bc ghjwtcbc vjltkbht,f rjvgbenthbs 
B& Ujueflpt^ Y& Ntdpflpt^ V& <f[nflpt^ V& Ifhflpt – Rjvgm.nthyjt vjltkbhjdf-

ybt ghjwtccjd dsntcytybz bp gkfcnjd ybprjgkfcnbxtcrb[ ytantq& 

 Lf.ncz vfntvfnbxtcrbt jcyjds pfrjyjd dsntcytybz ybprjgkfcnbxtcrb[ 

ytantq b djl^ rjnjhst yt gjlxbyz.ncz pfrjyfv Lfhcb& Dsdtltys ajhveks abk-

mnhfwbb ytantq b djl bp gjhjls^ b gj pfrjye gthtlfxb ntgkf d pfdbcbvjcnb jn 

ntvgthfnehs dsdtltyf vjltkm jghtltktybz ytanb b djls d tlbyjv j,/vt gkfcnf& 
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Cjcnjfdktyf lbfuhfvvf ytantdsntcytybz d ntxtybt 'rcgkefnfwbjyyjuj gthbjlf 

gkfcnjd&    

I.Goguadze, N.Tevzadze, M. Bakhtadze, M. Sharadze - Computer modelling of of viscose-plastic 

oil displacement process by water in multy-layered formation. 

 An attenpt is made to produce solutions to the main problems, arising durring madelling and 

calculation of cross-section and areal obijectives of non-isotermal filtration ltis noted, that such 

problems concern not only development of physical-matematical model of-isotermal filtration in milty-

layerd fomation but also realisation of sush model in the form of soft –wear complex, aimed at 

calculation of basic parameters of multy-loyered formation development in case of nonlsotfermal 

filtration model application. 

 
EFR ^@@8@$5_%~_#!` 
b8 ujuef't7 y8 stdpf't7 f8 zbzbyf't7 y8 f,esb't7 d8 stsdf't - ,ehqdbc ht;bvbc vfhsdf 
[hf[yekb cfcfyuhtj 'fhdt,bc ufvj.tyt,bc lhjc 
B& Ujueflpt^ Y& Ntdpflpt^ F& Xbxbyflpt^ Y& F,enblpt^ D& Ntndflpt - Eghfdktybt 

ht;bvjv  ,ehtybz ghb ghbvtytybb pf,jqys[ dbynjds[ ldbufntktq& 

D cnfnmt jgbcfys ghbywbgs hf,jns dbynjds[ pf,jqys[ ldbufntktq b vtnjls 

eghfdktybz yfrkjyyj-yfghfdktyysv b ujhbpjynfkmysv ,ehtybtv& Ghbdtltyf b 

jgbcfyf ghbywbgbfkmyfz c[tvf FCE^ DPL& Ghtlcnfdktys nfr;t htpekmnfns 'rcgt-

hbvtynfkmys[ bccktljdfybq c nt[ybrj-'rjyjvbxtcrbvb gjrfpfntkzvb& 

I.Goguadze, N. Tevzadze, A. Shishinadze, N. abutidze, V. Tetvadze - Drilling condition control 

when applied screw drilling engine (SDE) 

The principles of SDE work is described in the article, also the ways of controlling the sloping 

and horizontal drilling. The principle scheme of the automatic contol system of SDE is also given and 

described. The results of the experimental researches together with the technical-economic indices are 

also presented. 

 
EFR ^@@8@$8$$@ 
d8 [bsfhbidbkb7 n8 cfh]dtkf't7 y8 vfzfdfhbfyb7 v8 ifhf't - gjkbvthrfkbevbfyb cfhtw[b 
cbs[tt,bc ufdktybc itcofdkf fhfvluhflb sb[bc mfyt,pt zf,ehqbkt,bc ,ehqdbcfc 
D& {bnfhbidbkb^ N& Cfhl;dtkflpt^ Y& Vfxfdfhbfyb^ V& Ifhflpt - Bpextybt 

dkbzybz gjkbvthrfkbtds[ ghjvsdjxys[ ;blrjcntq d ytecnjqxbds[ ukbybcns[ 

gjhjlf[ ghb ,ehtybb crdf;by& 

 Hfccvfnhbdf.ncz htpekmnfns bccktljdfybz gj bpextyb. dkbzybz gjkbvth-

rfkbtds[ ghjvsdjxys[ ;blrjcntq d ytecnjqxbds[ ukbybcns[ gjhjlf[& Ghjdtltys 

'rcgthbvtyns lkz jwtyrb djpltqcndbz ubgfyjds[ b ubgfyjrfkbtds[ vfkjukbybcns[ 

hfcndjhjd yf cntgtym yf,e[fybz b dtkbxbys dkf;yjcnb j,hfpwjd chtlyt - b 

cbkmyjytecnjqxbds[ ukby& Htpekmnfns gjrfpfkb^ xnj ghbvtytybt ubgfyjrfkbtds[ 

vfkjukbybcns[ hfcndjhjd ghb ,ehtybb crdf;by d cbkmyj ytecnjqxbds[ ukbybcns[ 

gjhjlf[ ghtljndhfoftn jckj;ytybz b lf/n dscjrbt nt[ybrj-'rjyjvbxtcrbt gj-

rfpfntkb& 

V. Khitarishvili, T. Sardjveladze, N. Machavariani, M. Sharadze - Study of  Potassium-Pjlemere 

Flushing Fluid nfluence in the Unstable-Clay Rocks When Drilling the Wells. 

 The results of the investigations to  study the influence of potassium polimere flushing fluid in 

the unstable clay rocks are being discussed. 

 The experiments have been done to eveluate the   influence of hypein  and  hypanpotassium 

argilleceous solutions on the swelling intensity and humidity volume of the samples of average and 

strongly unstable clays. 

 The results have shown that applying the hypanpotassium argilleceous solutions when drilling 

the holes in the strongly unstable clay rocks prevents complications and gives  high technical-economic 

results.  
 
EFR ^@@8@$5_%~_#!` 
b8 ujuef't7 v8 ,thfbf7 y8 stdpf't7 f8 zbzbyf't7 y8 f,esb't7 d8 stsdf't - lf[hbk-vbvfhsekb 
lf /jhbpjynfkehb zf,ehqbkt,bc ,ehqdf 
B& Ujueflpt^ V& <thfbz^ Y& Ntndflpt^ F& Xbxbyflpt^ Y& F,enblpt^ D&Ntndflpt -<e-

htybt yfrkjyyj yfghfdktyys[ b ujhbpjynfkmys[ crdf;by& 



290 CFMFHSDTKJC YFDSJ,B LF UFPB 1@ @___ 

 Jgbcsdftncz dctvbhyfz ghfrnbrf ujhbpjynfkmyjuj ,ehtybz c pf,jqysvb 

dbynjdsvb ldbufntkzvb^ cjcnfd rjvgjyjdjr b ghfrnbrf b[ ghbvtytybz c yfbkex-

ibvb nt[ybrj-'rjyjvbxtcrbvb gjrfpfntktzvb& 

I. Goguadze, M. Beraia, N. Tevzadze, N. Chichinadze, A. Abutidze, V. Tetbadze - Drilling of the 

Drifted and Horizontal Bore-Holes 
 All over the world practice of horizontal drilling with screw driving engines is described in the 

work. Also mounting composition and the practice of their application the defflecting tools of various 

firms and corporations having the best technical-economic indices are described. 

 
EFR ^@@8@$5_%~_#!` 
b8 ujuef't7 y8 stdpf't7 f8 zbzbyf't7 y8 f,esb't7 d8 stsdf't - [hf[yekb cfcfyuhtj 'hfdt,bc 
ufvj.tyt,bc fyfkbpb ,ehqdbc ntmyjkjubfib 
B& Ujueflpt^ Y& Ntdpflpt^ F& Xbxbyflpt^ Y& F,enblpt^ D& Ntndflpt - Fyfkbp 

nt[yjkjubb ,ehtybz crdf;by c pf,jqysv dbynjdsv ldbufntktv& 

D hf,jnt lf/ncz fyfkbp hf,jn DPL gj nt[yjkjubb ,ehtybz yfrkjyyj-

yfghfdktyys[ b ujhbpjynfkmys[ ytanzys[ b ufpjds[ crdf;by^ ghj,ehtyys[ d 

Hjccbb^ CIF^ Rfyflt^ Ahfywbb^ Uthvfybb^ Fdcnhbb^ b Uhepbb& Ghjfyfkbpbhjdfys 

hf,jnf hfpys[ nbgjd DPL b hfpkbxyst rjvgjyjdrb ybpf ,ehbkmyjq rjkjyys^ f 

nfr;t hf,jnf DPL c gjcnjzyysv dhfotybtv dctq rjvgjyjdrb hjnjhysv cgjcj,jv^ 

c xfcnjnyjq yfcnhjqrjq cbcntvs ljkjnj-ublhjldbufntkm-,ehbkmyfz rjkjyyf& 

Lf.ncz htrjvtylfwbb gj nt[ybxtcrbv chtlcndfv lkz jn,jhf rthyf^ d xfcnyjcnb^ 

cyfhzljv 3Ytlhf48 
I. Goguadze, H. Tevzadze, Q. Chichinadze, H. Abutidze, V. Tetvadze -  Analysis of the Drilling 

Technology with screw Driving Engines 

In the work the analysis of drilling technology of oil and gas holes is given applying scrtew 

driving engine in the slope-directional and horisontal well Russia, Usa, France, Germany, Canada, 

Austria and Georgia. 

Examples of putting together lowlans are givtn in a large scale from. 

Various types of SDE in operation have been analysed and various putting together of the 

KHBK lowland, also with continuous rotating of the whole colomn of drilling pipes by means of rotor. 

Recomtydations on technical means are given to pick out the kern with the 3Nedra4. 
 
EFR ^@$5^@@8( 
y8 stdpf't7 b8 ujuef't7 v8 ,f[nf't7 u8 dfhifkjvb't7 y8 reghfdf - ufpbfy zf,ehqbkib /blhfdkb-
rbc ufvj.tyt,bs ,ehqdbsb cfveifjt,bc ecfahs[j ofhvjt,bc cbcntvf  
Y& Ntdpflpt^ B& Ujueflpt^ V& <f[nflpt^ U& Dfhifkjvblpt^ Y& Reghfdf – Ghbvtyt-

ybt ublhfdkbrb  d ,ehzob[cz  ufpjds[ crdf;byf[ c njxrb phtybz nt[ybrb ,tpjgf-

cyjcnb&  

D cnfnmt jgbcsdftncz ,tpjgfcyjt dtltybt nt[yjkjubxtcrb[ ghjwtccjd ,eht-

ybz b 'rcgkefnfwbb crdf;by^ d njv xbckt htvjynys[ ghb cdf,bhjdfybb^ c ghbvt-

ytybtv ublhfdkbrb^ rfr yfb,jktt ,tpjgfcysv b yflt;ysv& 

N. Tevzadze, I. Goguadze, M. Bakhtadze, G. Varshalomidze, N.Kuprava - Controlling the drilling 

condition when apllying the screw driving engine (SDE) 

In the article the principles of screw driving engine working and the methods of controlling 

the sloping and horizontal conditions of drilling are described. 

The priciple scheme of the automatic controlling the SDE technical system is described. The 

results of the experimtntal pesearch with its technical-economic indices are also presented. 

 
EFR ^@@8#@#8^(!8#@%8% 
b8 ujuef't7 y8 stdpf't7 v8 ,f[nf't7 y8 reghfdf - yfdsj,vjgjdt,bc uh'bdb cdkbc cfotdb 
cfnev,b lfyflufhb vbrhjghjwtcjhekb vfhsdbc ,kjrbs 
B& Ujueflpt^ Y& Ntdpflpt^ V& <f[nflpt^ Y& Reghfdf – Vbrhjghjwtccjhysq ,kjr 

eghfdktybz c lkbyyj[jljdsv ktynjxysv vt[fybpvjv ytantlj,sdf.otq yfcjcyjq 

ecnfyjdrb& 

D cnfnmt jgbcfys cnhernehs b cjcnfd vbrhjghjwtccjhyjuj ,kjrf eghfdkt-

ybz^ d[jlzotuj d cjcnfd lkbyyj[jljdjq yfcjcyjq ecnfyjdrb lkz lj,sxb ytanb& 

Hfccvfnhbdf.ncz ht;bvs hf,jns ecnfyjdrb^ htfkbpetvst ,kjrjv eghfdktybz9 
gjhns d[jljd b ds[jljd b lfnxbrb ecnfdjr uke,bys cgecrf b rjkbxtcndj cgecrjd d 

djlyjv wbrkt& 

I. Goguadze, N. Tevzadze, M. Bakhatze, N. Kuprava - Longrunning Oilextracting Pumping 

Adjustment with Microproccessing Conntrol Block 
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 The article describes the structure and composition of the microproccessing block which is the 

part of the longrunning pumping adjustment for extracting oil. 

 The conditions of  adjustment work carried out  by the controlling block are considered. 

 The software is given in short that is devided in two groups. At the end the short conclusions 

of the test are given. 

 

 
YFDSJ,CFLTYT,B7 YFDSJ,BCF LF UFPBC CF,FLJT,BC LFVEIFDT,F LF 

TMCGKEFNFWBF 
 

EFR ^^%8%5^^%8%8__$ 
k8 vf[fhf't - ,fmj-ceacbc yfdsj,cfltybc ~lfcfdktsbc vbkcfltyb` ghjtmnbc cf[t-
kvobaj ntmyjkjubehb tmcgthnbpbc 'bhbsflb itltut,b 
K& Vf[fhflpt-Jcyjdyst htpekmnfns ujcelfhcndtyyjq nt[yjkjubxtcrjq 'rcgthnbps 

ghjtrnf ytantghjdjlf <fre-Cegcf (pfgflysq nhe,jghjdjl)&  

Hfccvjnhtys jcyjdyst htpekmnfns ujcelfhcndtyyjq nt[yjkjubxtcrjq 'rcgt-

hnbps ghjtrnf ytantghjdjlf <fre-Cegcf (pfgflysq nhe,jghjdjl)^  f nfr;t ghb-

dtltys gj;tkfybz 'rcgthnyjq rjvbccbb^ htrjvtylfwbb b genb lkz b[ htfkbpfwbb& 

Leon Makharadze – Main results of state technologigal emination of-Supsa oil pipeline project 

(western pipeline) 
 The paper presents the main results of the state technological examination of Baku-Supsa oil 

pipeline project (Western pipeline), as well as the expert commision, s advice, recommendations and 

ways of their realization. 

 

EFR ^@@8@*^+##(8@  
k8 rehlqtkfidbkb - yfdsj,bc ofhvjt,bc gthcgtmnbdt,b vcjakbjib 
K& Rehlutkfidbkb – Gthcgtrnbds ghjbpdjlcndf ytanb d vbht& 

 <eleobt djpvj;yjcnb ghjbpdjlcndf ytanb d vbht ghtlcnfdkz.n jlby bp 

pyfxbvs[ djghjcjd lkz ghbyznbz 'rjyjvbxtcrb[ b gjkbnbxtcrb[ htitybq& 

Ceotcnde.n hfpyst vytybz gj 'njve djghjce& C njxrb phtybz jgnbvbcnbxtcrjuj 

dpukzlf^ kbvbn ytanzys[ htcehcjd yt ghtlcnfdkztn ghj,ktvs d ,kb;fqibt 20 ktn& 

C njxrb phtybz hzlf cgtwbfkbcnjd^ d ,kb;fqitt dhtvz vbhjdjt ghjbpdjlcndj 

ytanb ljcnbuytn vfrcbvevf b gjckt 'njuj yfxbyftncz gjcntgtyyjt evtymitybt 

lj,sxb ytanb& 

 Lfyyfz cnfnmz hfccvfnhbdftn hfpkbxyst ghjuyjps vbhjdjuj ghjbpdjlcndf 

ytanb b tuj yfl/;yjcnm rfr bcnjxybrf 'ythubb& 

L. Kurdgelashvili  –  Analisis of future world oil production trends 

 Availability of future oil supplies represents one of the most important economic and plitical 

issues of the world energy sector. There are different opinions on the problem of the future oil 

production trends. By the optimistic point of view oil supply will not be constrained by rescource 

limitation through out next 20 years. However, other analysis predict an oil production peak and 

aftermath decline in the near future. 

 This articsle, by discusses differente world oil production forecasts, examinees varius views 

about future reliability of the world oil supply. 

 
EFR ^@@8@$8@*^8~_#!` 
j8 ]fib7 fk8 sf.fbidbkb - igc 3bjhbc dtkb4 lf vbcb gfhnybjht,b 
J& L;fib^ Fk& Nfrfbidbkb -  JJ @Bjhbc Dtkb@ b tuj gfhny/hs& 

В статье приводятся данные об "Иjhbc Вели" и его партнёрах, о результатах проведён-

ных работ за прошедший период, проанализированы причины временных неудач и перспективы 

развития производства. 

O.  Jash, Al. Takaishvili  - Ioris Valley ltd and its partners  

Information about Ioris Valley Ltd. and its partners, results of carried out operations for the 

last period are given in the article, also analysis of  reasons of temporary failures and prospects of the 

production development is presented here. 

 
EFR ^@$8@$8@*^8~_#!` 
fk8 sf.fbidbkb7 l8 gfgfdf - ief tjwtyehb dekrfyjutyeh-lfyfktmb o.t,bc vjltkb 
lf vbcb abknhfwbek-ntdflj,bsb sdbct,t,b 
А. Тfrfbidbkb^ L& Gfgfdf - J vjltkb b /vrjcnyj-abkmnhfwbjyys[ cdjqcndf[ 

dekrfyjutyyj-jcfljxys[ gjhjl chtlytuj 'jwtyf& 
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В статье рассмотрены полученные новейшие материалы по среднеэоценовым 

отложениям при бурении и проведении промышленно-геофизических исследований на 

площадях лицензируемой територии «Иорис Вели». Сделан сравнительный анализ с ранее су-

ществующим представлением о модели и ёмкостно-фильтрационными характеристиками 

среднего эоцена. Дана попытка внести коррективы в существующую модель коллектора в 

отношении ориентации трещин и их взаимосвязи. Даны рекомендации по улучшению 

получения информации и углублению знаний о коллекторах типа среднего эоцена 

Притбилисского района. 

A. Takaishvili, D. Papava - Concerning еру model and capacity-filtration properties of middle eocene 

volcanogenic-sedimentary rocks  

The up to date data of middle Eocene formation obtained during drilling and geophysical 

research carried out on Ioris Valley Oil and Gas ltd. concession area is presented in this article. The 

comparative analysis with the previous concept about model and capacity-filtration properties of еру 

middle Eocene formations has been done here. Here you can find the attempt to introduce corrections 

in the existing  resevoir model related with fractures and their orientation and their interdependence. 

Recommendations аoк improving getting information and deepen the knowledge in middle Eocene 

collectors of Tbilisi vicinity are also given. 

 
EFR ^@$8@$ 
]8 ]jh,tyf't7 d8 x[j,f't7 d8 rfrekbf - zf,ehqbkt,bc hfwbjyfkehb rjycnhemwbf ief 
tjwtybc ghjlemnbekb yfktmt,bc lfveifdt,bcfc s,bkbcbcgbhf hfbjybc cfvujhbc7 
gfnfh'tekbc lf cfv[hts sfqbc afhsj,t,pt 
Д. Д;jh,tyflpt^ D& X[j,flpt^ D& Rfrekbz - Hfwbjyfkmyfz rjycnherwbz crdf;by lkz 

hfphf,jnrb chtlyt'jwtyjdjq pfkt;b d Ghbn,bkbccrjv hfqjyt yf gkjoflz[ 

Cfvujhb^ Gfnfhlptekb b >;ysq regjk& 

На основании  опыта  многолетней  эксплуатации  cреднеэоценовой  залежи   на  площа-

дях   Притбилисского  района  предлагается  рациональная   конструкция скважин  для  обеспе-

чения  качественного  разобщения пластов и длительной безремонтной эксплуатации  скважин.   

J. Jorbenadze, V. Chkhobadze, V. Kakulia - Efficient well Diagram for development of middle 

eocene formation of Samgori, Patardzeuli, fnd south dome in Tbilisi vicinity 

On the basis of several years experience in production operations  in Tbilisi vicinity fields  

efficient well diagrams are proposed to provide the quality formation dissolation and without repair for 

a long   period of time. 

 
EFR ^@$8@$8@*^8~_#!` 
]8 ]jh,tyf't7 d8 x[j,f't7 d8 rfrekbf - ghjlemnbekb atybc odtsjdfyb uf;qtysdf7 
ptlfgbhekfl fmnbehb ybdsbtht,fyb o.kbs v;fdfyfhtdb [cyfhbs 
Д. Д;jh,tyflpt,  В. X[j,flpt,  В. Кfrekbz -   Кfgbkkzhyfz    ghjgbnrf   ghjlernbdyjuj 

gkfcnf djlysvb hfcndjhfvb GFD^ gjlrbcktyysvb cjkzyjq rbckjnjq&  

В  статье   рассмотрена   сущность метода   капиллярной   пропитки  пласта   водными  

растворами  ПАВ,  подкисленными   соляной   кислотой. 

J.Jorbenadze, V. Chkhobadze, V. Kakulia –  The capillary saturation of productive layer with water 

solution SAS, acidified by mariatic acid 

The point of capillary  saturation  of productive formation with water solutions SAS acidified 

with salt acid is discusseed in the article. 

 
EFR ^@$8@$ 
]8 ]jh,tyf't7 d7 x[j,f't7 d8 rfrekbf - cfvujhbc7 gfnfh'tekbcf lf hecsfdbc 
afhsj,t,pt zf,ehqbkt,bc rfgbnfkehb itrtst,bc lhjc sfyf,fhcbvnrbwbfyb ufhts 
ufcmtkt,ek,jkjt,bfyb @*2(" ~*# vv` ^8% N-80 EUE  vfhrbc7 %7% vv rtlkbc cbcmbc 
vmjyt cfnev,-cfrjvghtcjhj vbkt,bc ufvj.tyt,bc ufvjwlbkt,f 
Д. Д;jh,tyflpt, В. Ч[j,flpt, В. Кfrekbz - Оgsn  ghbvtytybz   2 7/8" (73 vv) 6.5 N-80 

EUE yfcjcyj-rjvghtccjhys[   nhe,   c dscf;tyysvb   yfhe;yj  rjywfvb  njkobyjq  

5,5 мм ghb ghjdtltybb  rfgbnfkmyjuj htvjynf crdf;by  yf gkjoflz[   Hecnfdb,    

Пfnfhlptekb     С.   П . "ИОРИС ВЕЛИ" .    

В статье рассмотрен опыт проведения   работ  по капитальному ремонту  скважин  2 7/8” 

(73 vv) 6.5 N-80 EUE   насосно-компрессорными  трубами  с  высаженными  наружу  концами 

толщиной 5,5 мм.  Показана  возможность  применения  указанных  труб  для  проведения  всего  

комплекса  работ,  предусмотренных  капитальным ремонтом  в глубоких  нефтяных  и  газовых  

скважинах .     
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J. Jorbenadze, V. Chkhobadze, V. Kakulia – Experience of usage of  tubing  on Samgori, 

Patardzeuli and Rustavi Fields.  

In this article you’ll find the review of experience in the well thorough repairs with 2 7/8” 

(77mm) 6.5 N-80 EUE having  external ends with pump compressing tubes. The possibility of applying 

these tubes to carry out the whole process of repair operations in oil and gas deep  wells is offered. 

 
 

YFDSJ,BC VJVPFLT,F LF NHFYCGJHNBHT,F7 
 UFLFVEIFDT,F 

 
EFR %#@8%@) 
l8 yfvufkf't7 k8 ifnfrbidbkb - nthvbyfkblfy nfyrtht,bc yfdsj,bs itdct,bc 
cnjmfcnbrehb ghjwtcbc fk,fsehb vf[fcbfst,kt,bc ufycfpqdhf 
L& Yfvufkflpt^ K& Ifnfrbidbkb - Jghtltktybt dthjznyjcnys[ gjrfpfntktq cnj-

[fcnbxtcrjuj ghjwtccf yfkbdf nfyrthjd ytanm. bp nthvbyfkf& 

 D hf,jnt hfccvjnhty cnj[fcnbxtcrbq ghjwtcc^ djpybrf.obq ghb yfkbdt 

nfyrthjd ytanm. bp nthvbyfkf& Jghtltktys dthjznyjcnyst gjrfpfntkb ghjwtccf 

(rjdfhbfwbjyyfz aeyrwbz^ vfntvfnbxtcrjt j;blfybt^ chtlytrdflhfnbxyjt jnrkj-

ytybt)& Fyfkbnbxtcrb jghtltktys  rj'aabwbtyns  Aehmt-hfpkj;tybz aeyrwbb 

hfc[jlf ytanb^ gjcnegf.otq bp nthvbyfkf d nfyrth& 

A. Namgaladze, L. Shatakishvili - The Furier coefficiend of the oil expenditure, passing into the 

tanker from the terminal is  analitically determined.    

The stokhastic process that occurs when filling up tankers from the terminal is examined in 

the work and the probable indices of the process are determined (the function of covariance, 

mathematical  expectation and standard deviation). 

The Furie coefficient of the oil expenditure passing info the tanker from the terminal is 

analytically determined. 

 
EFR ^^%8^#*8@9^%(8@ 
b8 tlbkfidbkb - cfmfhsdtkjc yfdsj,bcf lf gbhjkbpehb ghjwtcbc s[tdflb ghj-
lemnt,bc regf;bht,bs vbqt,ekb yfhtdbc ufvj[lbs A-76 vfhrbc ,typbybc ofhvjt,bc 
itcf'kt,kj,bc sfj,fpt mfhsek-fvthbrekb rjvgfybbc ~GAOR` yfdsj,uflfcfveif-
dt,tk mfh[fyfib 
B& "lbkfidbkb - R djghjce ghjbpdjlcndf ,typbyf vfhrb F-76 gentv ghtldfhb-

ntkmyjuj cvtibdfybz ytantq Uhepbb b ;blrb[ ghjlernjd gbhjkbpf b lfkmytqitq 

gththf,jnrb gjkextyyjq cvtcb yf ytantgththf,fnsdf.otv pfdjlt Uhepbycrj -

fvthbrfycrjq rjvgfybb (GAOR)& 

 Cvjkf ytanzyfz nbgf T-;blrbt ghjlerns gbhjkbpf zdkz.ncz gj,jxysvb 

ghjlernfvb gbhjkbpf^ f yt jgfcysvb lkz xtkjdtrf jcnfnrfvb& B[ lj,fdktybt r 

ytanb b lfkmytqifz gththf,jnrf cvtcb yf ytantgththf,fnsdf.otv pfdjlt GAOR, 
c wtkm. gjkextybz ,typbyf vfhrb F-76^ djpvj;ys b yt dspjden 'rjkjubxtcrjt 

pfuhzpytybt jrhe;f.otq chtls& 

I.  Edilashvili - To the problem of producing petroleum A-76 by premix of oils of Georgia and 

pyrolize liquid products and further reprocessing of the obtained mixture at the oilprocessing plant 

GAOR, Georgian-American Compane. 

E-type petroleum tar-liquid products of pirolise of petrolem are by-products of the process of 

petroleum pirolyse, residues not dangerous for man. It is possible to add them to the crude oil and  

further process of this mixture on the petroleum  processing plant - GAOR  to obtain petroleum A-76 –

Mark.  It won,t provoke ecological pollution of the environment. 
 
EFR ^^%8%8__$ 
u8 fcfsbfyb7 t8 udtywf't - mfhsek-fvthbrekb uflfcfveifdt,tkb rjvgfybbc veifj,f lf 
vbcb ufydbsfht,bc gthcgtmnbdt,b 
U& Fcfnbfyb^ T& Udtywflpt - Uhepbyj-fvthbrfycrfz ytantgththf,fnsdf.ofz 

rjvgfybz& 

 D hf,jnt ghbdtltys bcnjhbz cnhjbntkmcndf uhepbyj-fvthbrfycrjuj pfdjlf^ 

nt[ybxtcrbt lfyyst b ytrjnjhst gjlhj,yjcnb pfdjlf ,kjxyjuj nbgf^ tuj jcj,ty-

yjcnb^ ghbjhbntns b ytrjnjhst gjghfdrb^ rjnjhst dytckb uhepbycrbt cgtwbfkbcns; 

jgbcfys ytrjnjhst gjlhj,yjcnb nt[yjkjubq b dsgecrf ujnjdjq ghjlerwbb& 
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 D hf,jnt jgbcfys nfr;t djghjcs gj;fhyjq b nt[ybrb ,tpjgfcyjcnb^ 

rjnjhst bvt.n df;yjcnm ghb ytantgththf,jnrt; hfccvjnhtys djghjcs ,eleotuj b 

ytrjnjhst ghj,ktvs^ cdzpfyyst c hsyjxyjq 'rjyjvbrjq b yfkjujj,kj;tybtv& 

G. Asatiani, E. Gvtntsadze - Georgian-American Oil Refinery Company 

 In the article is given the history of  GAOR plant construction, Georgian Specialists' 

contribution in this work, The technical process of receiving oil products. Is described fire and techni 

securities are discussed, which are very important to GAOR. Future perspectives and some problematic 

questions concerning the economic and taxation system are also given.  
 
EFR ^^%^^5%$*8)!@ 
y8 [twehbfyb7 t8 udtywf't - yfdsj,bc uflfveifdt,bc ufydbsfht,bc gthcgtmnbdt,b cfmfh-
sdtkjib 
B& {twehbfyb^ T& Udtywflpt - Gthcgtrnbds hfpdbnbz ytantgththf,jnrb d Uhepbb& 

Hf,jnf ghtlecvfnhbdftn hjkm ytantgththf,fnsdf.otuj pfdjlf d 'rjyjvbrt 

Uhepbb^ tuj pyfxtybt d wtyjj,hfpjdfybb ytantghjlernjd&  

Yf dnjhjv 'nfgt df;yj cnhjbntkmcndj dnjhbxys[ ghjwtccjd^ jcj,tyyj 

ecnfyjdrb htajhvbyuf^ xnj lftn pfdjle djpvj;yjcnm dsgecrfnm ujnjdsq ,typby 

FB-80^  FB-91^ FB-95-95-98^ xnj pyfxbntkmyj j,ktuxbn hf,jne b 'rjyjvbre 

pfdjlf^ nfr rfr d yfcnjzott dhtvz jxtym nz;tkf htfkbpfwbz ghzvjujyyjuj ,typbyf 

( yfanf) b 'nj^ vj;yj crfpfnm^ zdkztncz njhvjpjv ghjbpdjlcndf& 

N. Xetsuriani,  E. Gventsadse - Oil Refining Development Perspectives in Georgia 

In this Article GAORC
,
s importance is considered in producing oil products, its role in the 

economic situation in Georgia. 

On the second  stageit is important to build the secondary processes, especially toadjust 

Reformer Project which will help GAOR to produce Gasoline AB-80^ AB-91^ AB-95^ after 

treating Straight Run Naphtha through the Reformer GAOR will have no difficulties in selling 

Naphtha.   
 
EFR ^^%8^#*8@9^%(8@ 
s8 ifmfhfidbkb7 v8 fylqekf't - vbcfhst,bc ufdktyf yfdsj,bc yfstkb ahfmwbt,bc 
ufvjcfdkbfyj,fpt 
N& Ifrfhfidbkb^ V& Fyluekflpt - Dkbzybt ghbcfljr yf ds[jl ytanzys[ cdtnks[ 

ahfrwbq&  

Wtkm. ghtlcnfdktyyjq hf,jns zdkzkjcm bpextybt djpvj;yjcnb edtkbxtybz 

ds[jlf cdtnks[ ahfrwbq (,typby^ rthjcby b lbptkmyjt njgkbdj) bp uhepbycrjq 

ytanb ghb t/ fnvjcathyjq htrnbabrfwbb d ghbcencndbb ghbcfljr& 

J,]trnjv bccktljdfybz ,skf ytanm vtcnjhj;ltybz «Ybyjwvbylf»^ f d 

rfxtcndt ghbcfljr cgbhns-C1-C12& 

Htpekmnfns 'rcgthbvtynf gjrfpfkb 'aatrnbdyjcnm C!-^ C2- b C10- cgbhnjd^ 

bp yb[ ghtbveotcndj ghbyflkt;bn C2- 'nbkjdjve cgbhne& 

Vbybvfkmyjt rjkbxtcndj 'nbkjdjuj cgbhnf (0^02 % vfcc& jn vfccs ytanb) 

edtkbxbdftn ds[jl cdtnks[ ahfrwbq yf 3-6%& 

T. Shakarashvili, M. andguladze -  Influence of additivs on to the yield of light fractions      

The present paper deals with the study of possibility increase the yield of light fractions 

(gasoline, kerosene and diesel fuel) from the Georgian oils at atmospheric rectification in the presence 

of additives. 

 Oil of the origin ''Ninotsminda'' was investigated and C1-C 12 alcohols were used as additives. 

 The results of the experiments proved the efficiency of  C1-, C2- and C10- alcohols, among 

which  C2-ethyl alcohol appeared the most efficient. 

 Minimal amount of ethyl alcohol (0,02% mass of the oil mass) increases the yield of light 

fractions by 3-6%& 

 

EFR ^^%8^!@2%# 
s8 ifmfhfidbkb7 v8 fylqekf't - cfmfhsdtkjc yfdsj,t,bc yfhtdbc gbhdtkflb uflfve-
ifdt,f lf rdktdf 
N& Ifrfhfidbkb^ V& Fyluekflpt - Gthdbxyfz gththf,jnrf cvtcb uhepbycrb[ yt-

antq b bccktljdfybt& 
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 Wtkm. yfcnjzotq hf,jns zdkztncz ghtlcnfdbnm c[tvfnbxtcrjt jgbcfybt 

jcyjdys[ nt[yjkjubxtcrb[ ghjwtccjd gthdbxyjq gththf,jnrb cvtcb uhepbycrb[ 

ytantq rfxtcndt yfvb gjkextyys[ bccktljdfntkmcrb[ lfyys[& 

 "rcgthbvtyn gjrfpfk^ xnj ,typbyjdfz ahfrwbz^ dsltktyyfz bp cvtcb^ 

jnyjcbncz r fhjvfnbxtcrjve nbge b lkz gjdsitybt jrnfyjdjuj xbckf (bvttn j& x& 

49) gjlkt;bn htajhvbyue;  lbptkmyfz ahfrwbz^ ytcvjnhz yf ybprjt cjlth;fybt 

cths^ nht,etn ublhjjxbcnrb; ibhjrfz (vfckzyfz) ahfrwbz nfr;t ye;lftncz d 

ltajhvfnbpfwbb& 

T. Shakarashvili, M. andguladze – Initial treatment of a mixture of Georgian oil and their study 

 The present paper deals with schematic description of the principal technological processes of 

the initial treatment of Georgian oils by the use of the data of the studies carried out by us. 

 Experiments have shown that gasoline fraction, isolated from the mixture belongs to the 

aromatic type fractions and for increasing the octane number (49) it is to be subjected to the reforming; 

diesel fraction irrespective to its low sulfur content needs hydro treatment; likewise, the wide fraction 

(oily) needs defromatization. 

 
EFR ^^%8^#*8@ 
b8 ujuef't7 y8 reghfdf7 v8 jybfidbkb - hf itb'kt,f xfbsdfkjc cfertstcj fknthyf-
nbek cfodfdfl0 
B& Ujueflpt^ Y& Reghfdf^ V& Jybfidbkb – Xnj vj;yj cxbnfnm yfbkexibv 

fkmnthyfnbdysv njgkbdjv* 

 D cnfnmt lf/ncz j,pjh ytrjnjhs[ dbljd njgkbdf b b[ djpltqcndbt yf 

jrhe;f.oe. chtle&  

 D cnfnmt nfr;t bpkj;tys djghjcs ghjuyjpbhjdfybz vbhjds[ gjnht,yjcntq 

d 'ythubb^ f nfr;t gjnht,yjcntq yf ,typjk^ gjkb'nbkty b lh& 

 Ghbdtlty fyfkbp vbhjdjuj hsyrf ytant[bvbxtcrjq ghjvsiktyyjcnb& 

I. Goguadze, N. Kuprava, M. Oniashvili – Which could bi considered the best alternative foel 

 The article deals with the review of some kinds of fuel and their influence on the invironment. 

The problems of prognosis of the world demands for energy, bensol, polyethil, etc and the analysis of  

the world market of the oil and chemical industry of are also set forth.  
 


