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K& X{TB"T^    Y&  }DFHTKBF^  Y& <JZJHBIDBKB^  B& <JZJHBIDBKB 

 

PJUFLB  LF  CFBY:BYHJ  TRJKJUBBC  CFAE"DKT<B 

 

 

cf[tkv'qdfytkj ufyresdybkbf ntmybrehb eybdthcbntnbc cfvsj afrekntnbc 

#trjkjubf^ ofhvjt,t,bcf lf ntmyjkjubehb ghjwtct,bc ecfahs[jt,bc@ cgtwbfkj,bc 

~=5200` cneltynt,bcf lf vfubcnhfynt,bcfsdbc& bub vbpyfl bcf[fdc vjvfdfk 

cgtwbfkbcnt,ib t&o& #trjkjubehb fphjdyt,bc@ ufydbsfht,fc& 

cf[tkv'qdfytkjib sfyvbvltdhekflff ufy[bkekb trjkjubbc cfae'dkt,b^ 

,eyt,hbdb ufhtvjc cnhemnehf lf vbcb hjkb ^ ukj,fkehb trjkjubehb ghj,ktvt,b^ 

wfkrtekb cfvtehytj lfhut,bc ~tythutnbrf^ nhfycgjhnb^ vityt,kj,f lf 

c[d&`ptvjmvtlt,f ufhtvjpt^ ufhtvjc lfwdbc trjyjvbrehb lf behblbekb fcgtmnt,b& 

ufy[bkekbf hjujhw mbvbehb^ bct abpbrehb lfv,by'eht,kt,b^ vfsb hfj,f lf ufdktyf 

ufhtvjpt& ufiemt,ekbf ybdsbtht,fsf oht,heydf ,eyt,fib^ flfvbfybc trjkjubf^ 

ufhtvjc lfwdbc qjybc'bt,t,b^ ufhtvjc vlujvfhtj,bc vjybnjhbyub&  

fdnjhsf rjktmnbdb bvtljdyt,c^ hjv cf[tkv'qdfytkj cfbynthtcj bmyt,f  

ntmybrehb eybdthcbntnbc .dtkf cgtwbfkj,bc cneltynt,bcfsdbc^ ofhvjt,fib 

lfcfmvt,eksfsdbc lf pjuflfl^  .dtkf vjmfkfmbcfsdbc^ dbcsdbcfw 'dbhsfcbf ltlf-

,eyt,f&  

 

 

 

 

htwtyptynt,b% ghja& s& kfqb't 

                           ghja& j& kfyxfdf 
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OBYFCBN>DFJ<F 

 

,eyt,hbd ufhtvjpt efh.jabs ufdktyfc f[ltyc hjujhw flfvbfybc cfmvbfyj,f^ bct 

,eyt,hbdb afmnjht,b ~vfufkbsfl^ dekrfybc fvjahmdtdf`^ sevwf^ eylf fqbybiyjc^ hjv 

,eyt,hbdb ufhtvj ufycfresht,bs cohfafl ltuhflbhlt,f flfvbfybc fyshjgjutyekb 

cfmvbfyj,bc  itltufl& 

,eyt,hbdb ufhtvjc lf,by'eht,fv bcts vfcinf,t,c vbfqobf hjv^ sfdbc v[hbd^ 

ufhtvjw cf.jdtksfj efh.jabs ufdktyfc f[ltyc flfvbfybc cfvtehytj cfmvbfyj,fpt lf 

]fyvhstkj,fpt& 

fctsb ptvjmvtlt,bc ths-thsb itltubf rkbvfnbc wdkbkt,f& dbsfhlt,f t& o& 

#cfs,ehbc tatmnb@^ pbfylt,f jpjybc iht lf itcf,fvbcfl^ bphlt,f eknhfbbcathb 

hflbfwbbc byntycbdj,f&  erfyfcrytk  fsoktekt,ib vjv[lfh  vybidytkjdfy rkbvfneh 

wdkbkt,t,c cgtwbfkbcnt,b [cybfy fyshjgjutyekb ofhvjij,bc yf[ibhv;fdf fbhbc lf  

fnvjcathekb vndhbc rjywtynhfwbbc ufye[htkfl phlbs& rkbvfnehb wdkbkt,f 

ufycfresht,bs mfkfmt,ib itbvxytdf^ cflfw /fthbc ntvgthfnehf ufhte,fysfy itlfht,bs 

1-100-bs vfqfkbf^ mfhbc cbxmfht cfuh'yj,kfl itvwbht,ekbf^ [jkj  fnvjcathekb 

yfktmt,b lf qhe,kbfyj,f - vfqfkb& 

fnvjcathekb cfmvbfyj,bc itltufl bktdf gkfytnbc htcehct,b^ rfnfcnhjaekb 

cbcohfabs ,by'ehlt,f  cbwjw[kbcfsdbc fewbkt,tkb ,eyt,hbdb rjvgjytynt,b% /fthb^ 

ybflfub^ o.fkb* mdbifl ufhlfbmvyt,f yf.jabthb vbot,b* sdfkoby vwbhlt,f n.bc 

vfcbdt,b* ujht,fl [dfdlt,f  cfofhvjj yfhxtyt,b& firfhf [lt,f ,eyt,hbdb htcehct,bc 

ufvjabndbc^ ,bjcathjc itemwtdflfl lf,by'eht,bc lf wdkbkt,bc^ ufhtvjib 

trjkjubehb ojyfcojhj,bc lfhqdtdbc cfibihjt,f& .jdtkbdt tc fhf vfhnj fefhtct,c   

ufhtvjc trjkjubeh [fhbc[c^ fhfvtl [tkc eo.j,c hjujhw htubjyfkeh^ bct 

ukj,fkeh trjkjubeh fikbkj,fc lf trjkjubeh rhbpbccfw rb& 

fvfcsfy^ flubkb fmdc ufhtvjc abpbreh  $s,eh^ frecnbreh^ tktmnhjvfuybneh 

lf f&i&$^ mbvbeh^ abpbreh-mbvbeh lf ,bjkjubeh lf,by'eht,fc& ufycfresht,bs 

fqcfybiyfdbf ,eyt,hbdb ufhtvjc mbvbehb lf,by'eht,f^ hjvtkcfw bodtdc bv mbvbeh 

ybdsbtht,fsf tvbcbf^ hjvkt,bw fhff lfvf[fcbfst,tkb ,eyt,hbdb ufhtvjcfsdbc& fcts 

ybdsbtht,fsf hfjltyj,f 7000-c fqtvfnt,f^ hjvtksf ijhbc fhbc njmcbrehb^ 

venfutyehb lf rfywthjutyekb ybdsbtht,t,b& .dtkfpt ufdhwtkt,ekb 

lfv,by'eht,kt,bf% fpjnbc jmcblt,b $/fthib$^ ,typjkb $/fthib$^ gtcnbwblt,b $o.fkib$^ 

ybnhfnt,b $o.fkib$^ lbjmcbyt,b $rdt,bc ghjlemnt,ib lf ybflfuib$^ vfhbkv;fdf 

$ybflfuib$& ufhtvjc lfv,by'eht,tksf cbf .jdtkokbehfl bphlt,f& trjcbcntvt,bc 

lf,by'eht,fv bcts vfcinf,t,c vbfqobf^ hjv ,eyt,fib vbvlbyfht sdbsufovtylbc 

ghjwtct,b e'kehbf vbc obyfit& 

itbmvyf gfhfljmcekb cbnefwbf - vcjakbjc wbdbkbpfwbfv ufycfwdbaht,tk 

cbvfqktt,c vbfqobf lf^ fvfdt lhjc^ fqvjxylf eacrhekbc gbhfc& sfyfvtlhjdt 

vcjakbjib pjuflgkfytnehb ghj,ktvt,blfy  obyf gkfypt uflvjbyfwdkf 



 4

trjkjubehvf ghj,ktvt,vf& rfwj,hbj,fc lbl cfahs[tc emvybc rkbvfnbc itcf'kj  

wdkbkt,f lf ukj,fkehb lfs,j,f^ jpjybc ihbc itvwbht,f^ v;fdehb odbvt,b^ 

o.fkcfntdt,bc  #lfj,t,f@ ~tdnhjabrfwbf`^ njmcbrehb lf hflbjfmnbehb yfhxtyt,bc 

lfuhjdt,f lf f&i& trjkjubeh [fcbfsc fnfht,c  ,bhsdekb jvbc cfibihjt,fw& 

flfvbfybcf lf ufhtvjc ehsbthslfvjrblt,ekt,bc jgnbvbpfwbf itcf'kt,tkbf 

flfvbfybc cfvtehytj cfmvbfyj,bc trjkjubehb htukfvtynbht,bs^ hbcsdbcfw 

fewbkt,tkbf hjujhw vjpfhlb sfj,bc^ bct  xdtyb gkfytnbc vstkb vjcf[ktj,bc 

trjkjubehb fqphlf - ,tdhvf e,hfkjl fhw bwbc vjcfkjlytkb trjkjubehb 

rfnfcnhjabc lf bv efh.jabsb itltut,bc itcf[t,^ hjvtkcfw bodtdc ufhtvjcflvb 

elbthb lf obylfe[tlfdb lfvjrblt,ekt,f& 

sfyfvtlhjdt vfqfkrdfkbabwbehb by;byhbc^ vtyt]thbc^ trjyjvbcnbc^ 

abyfycbcnbc^  behbcnbcf se gtlfujubc vjvpflt,f ofhvjelutytkbf ,eyt,bclfwdbsb 

fcgtmnt,bc^ trjkjubbc cfae'dkt,bc  itcofdkbc ufhtit& 

,eyt,bcf lf flfvbfybc ehsbthsj,bc c[dflfc[df fcgtmnc itbcofdkbc  

vtwybtht,fsijhbcb lbcwbgkbyf - trjkjubf^ hjvkbc vbvfhsekt,t,bf% flfvbfybc 

trjkjubf^ cjwbfkehb trjkjubf^ ukj,fkehb trjkjubf^ ,bjkjubehb trjkjubf^ 

kfylifanehb trjkjubf^ ufvj.tyt,bsb trjkjubf^ mfkfmbc trjkjubf lf .jaf-

w[jdht,bc trjkjubf& 

trjkjubf fhbc ,eyt,hbdb upf]dfhtlbyb  c[dflfc[df lfhubc 

cgtwbfkbcnt,bcfsdbc - yfnehfkbcnt,bcf lf by;byht,bcfsdbc^ tmcgthbvtynfnjht,bcf lf 

vtwybtht,bcfsdbc^ ,bjkjut,bcf lf vtntjhjkjut,bcfsdbc^ trjyjvbcnt,bcf lf 

vtyt]tht,bcfsdbc& 

rfwj,hbj,bcfsdbc trjkjubf fhbc fhf vfhnj vtwybtht,f^ fhfvtl fphjdyt,bc^ 

w[jdht,bc otcb& trjkjubf vjbwfdc cekbtht,fc^ flfvbfybcf lf ufhtvjc thsbfyj,bc 

ufut,fc^ vfqfk reknehfc^ byntktmnc& 

,eyt,hbdb ufhtvjc ityfhxeyt,f itcf'kt,tkbf fqvphltkj,bsb^ jhufybpfwbek-

utuvehb^ cfvtwybthj-ntmybrehb^ cftmcgkefnfwbj lf cfvfhskt,hbdb qjybc'bt,t,bc 

rjvgktmcehfl ufvj.tyt,bs& 

ofhvjlutybk cf[tkv'qdfytkjib #pjuflb lf cfby;byhj trjkjubbc 

cfae'dkt,b@ it'kt,bclfudfhfl fvjvoehfdfl fhbc ufy[bkekb fqybiyek 

qjybc'bt,t,sfy lfrfdibht,ekb cfrbs[t,b& obuyb vbpyfl bcf[fdc vjvfdfk by;bythib 

#trjkjubehfl fphjdyt,bc@ ufydbsfht,fc^ hjvtkbw ntmybrehb qjybc'bt,t,bc 

ufy[jhwbtkt,bcfc lft[vfht,f vfc vjdktyt,bc obyfcofh ufyzdhtnfib^ hfsf flfvbfybc 

cfmvbfyj,fv fh ufvjbodbjc ,eyt,fib trjkjubehb ojyfcojhj,bc lfhqdtdf& 

yt,bcvbthb ntmybrehb cbf[kt obyfcofh .jdtkv[hbd uffpht,fc vjbs[jdc! 
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SFDB 1 

PJUFLB TRJKJUBBC CFAE"DKT<B 

§ 1&1&  'BHBSFLB NTHVBYT<B^ WYT<T<B LF UFYCFPQDHT<T<B 

 

trjkjubf fhbc ,bjkjubbc yfobkb _ vj'qdht,f^ hjvtkbw itbcofdkbc 

jhufybpvt,bcf lf vfsb ufhtvjc ehsbthslfvjrblt,ekt,fc& ufhtvjib buekbc[vt,f^ 

hjujhw jhufyekb^ bct fhfjhufyekb ufhtvj^ ehsbthsj,fib rb _ hjujhw 

vtuj,hekb^ bct vnhekb ehsbthsj,f& nthvbyb # trjkjubf@ $,th'& oikos cf[kb lf 

logos vj'qdht,f$ gbhdtkfl uthvfytkvf ,bjkjuvf thytcn /trtkvf itvjbnfyf 1866 

otkc& nthvbybc ibyffhcvf tdjkewbf ufybwflf& wjw[fkb ,eyt,bc itcofdkbcflvb 

trjkjubehb vblujvf [ibhfl cwbklt,jlf ,bjkjubehb vtwybtht,bc afhukt,c lf 

wjlybc c[df cathjt,ibw bzht,jlf&  

ufydb[bkjs trjkjubfcsfy lfrfdibht,ekb nthvbyt,b lf wyt,t,b& 

UFHTVJ fhbc flfvbfybc ,byflhj,bcf lf cfofhvjj cfmvbfyj,bc ufhtvjvwdtkb 

,eyt,hbdb vfnthbfkehb cfv.fhj& bub vjbwfdc^ hjujhw ,eyt,hbd^ bct flfvbfybc vbth 

itmvybk [tkjdyeh $ntmybreh$ ufhtvjc& 

<EYT<HBDB UFHTVJ $ufhtvjvwdtkb ,eyt,hbdb ufhtvj$ fhbc rfwj,hbj,bc 

,byflhj,bcf lf cfofhvjj cfmvbfyj,bc ufhtvjc ,eyt,hbdb itvflutytkb yfobkb _ 

ufhtvjc yfobkb& 

<EYT<F $cfv.fhj$ fhbc flfvbfysf cfpjufljt,bc ,eyt,hbdb fhct,j,bc 

thsj,kbj,f^ ufhtvjc j,btmnehb yfobkb& 

NTMYJKJUBEHB UFHTVJ fhbc flfvbfybc cfvtehytj cfmvbfyj,bc itltufl 

[tkjdyehfl itmvybkb ufhtvj _ FYSHJGJUTYEKB UFHTVJ $fyshjgjcb$&  

TRJKJUBEHB {FHBC{B& ufhtvjib gbhlfgbhb rfdibht,bc lfhqdtdf 

.jdtksdbc bodtdc ufhtvjc 'bhbsflb ,eyt,hbdb rjvgjytynt,bc _ /fthbc^ ybflfubc^ 

,eyt,hbdb o.kt,bc^ w[jdtkehb lf vwtyfhtekb cfv.fhjc ehsbthsmvtlt,bc ht;bvbc 

lfhqdtdfc& ufhtvjc uf,by'eht,f fefhtct,c vbc trjkjubeh [fhbc[c lf [tkc eo.j,c 

htubjyfkeh^ fy ukj,fkeh trjkjubeh fikbkj,fc lf trjkjubeh rhbpbccfw rb& 

flfvbfybc cfmvbfyj,bc ufdktybs ,eyt,hbdb gbhj,t,bc itcf'kt,tkb wdkbkt,t,bc 

ghjuyjpbht,bcfsdbc fewbkt,tkbf trjkjubehb [fhbc[bc itafct,f& 

sfyfvtlhjdt trjkjubeh cbnefwbfib lblb .ehflqt,f tsvj,f yfrtsj,bc^ 

vj[vfht,bc cfuyt,bc ecfahs[jt,fc& yf[&1-pt vjwtvekbf cfcfmjykj ybiyt,b^ 

hjvkt,bsfw fqbybiyt,f ufhtvjcf lf flfvbfybcfsdbc ecfahs[j yfrtsj,f& 

CFBY:BYHJ TRJKJUBF itbcofdkbc cfpjufljt,hbdb ofhvjt,bc ghjwtcib 

cfpjufljt,bcf lf ,eyt,hbdb ufhtvjc ehsbthsmvtlt,fc& vbcb ufvj.tyt,bc cathjf% 

vhtodtkj,f^ tythutnbrf^ nhfycgjhnb^ .jaf-w[jdht,f&  
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cfby;byhj trjkjubfib egbhfntcj,f tybzt,f ufhtvjc ityfhxeyt,bcfsdbc htfkeh 

mvtlt,fc& rfwj,hbj,fv cfvtehytj cfmvbfyj,bc lhjc eylf b[tkv'qdfytkjc itvltub 

ghbywbgt,bs% 

_ fh eylf uffzez.bfyjc ,eyt,hbdb ufhtvj* 

_ erjynhjkjl fh eylf ufxt[jc n.tt,b* 

_ efhb eylf smdfc byntycbeh vbofsvjmvtlt,fpt lf f&i& 

cfpjufljt,f eylf ufydbsfhltc ghbywbgbs% @FH FDYJ!@ 

 

 
 

yf[& 1&  cfcfmjykj ybiyt,b ufhtvjcf lf flfvbfybcfsdbc ecfahs[j yfrtsj,fpt& 

 

 

TRJKJUBEHB CBCNTVF^ fye TRJCBCNTVF^ fye <BJUTYTPB 

<BJUTYTPB $,th'& bios- cbwjw[kt^ koinos-cfthsj$ vjbwfdc hjujhw 

ufycfpqdhek nthbnjhbfpt c[dflfc[df cf[tj,bc .dtkf gjgekfwbfc1^ bct fhfwjw[fk 

,eyt,fc&  

FLFVBFYEHB UFHTVJ ufyb[bkt,f^ hjujhw ,bjcathjc itvflutytkb yfobkb& 

UTJKJUBEHB UFHTVJ fhbc kbsjcathjc $ltlfvbobc mthmbc$ ptlf yfobkb& 

utjkjubehb ufhtvj vjbwfdc vsbc mfyt,c^ vbobcmdtif o.kt,c^ ,eyt,hbd fbhc lf 

vbrhjjhufybpvt,c^ hjvkt,bw bv.jat,bfy ehsbthsmvtlt,fib lf lbyfvbreh 

ojyfcojhj,fib&  

utjkjubeh ufhtvjc uffxybf ufycfpqdhekb abpbrehb^ utjmbvbehb^ 

,bjkjubehb lf cfby;byhj-utjkjubehb sdbct,t,b^ hjvkt,bw afclt,f trjkjubehb 

[fhbc[bs& ,eyt,hbdb htcehct,bc hfwbjyfkehb ufvj.tyt,bc vbpfybf ufhtvjpt 

ntmyjutyehb ghjwtct,bc ptvjmvtlt,bc sfdblfy fwbkt,f fy itvwbht,f& 

UFVZEZ>BFYT<KT<B $UFV<BY"EHT<KT<B$ bctsb ybdsbtht,t,bf^ hjvkt,bw 

f,by'eht,ty ,eyt,hbdb ufhtvjc rjvgjytynt,c& vfufkbsfl^ cf/fthj ufhtvjc f,by'eht,c 

fdnjvj,bkt,bc lf cfvhtodtkj cfofhvjt,bc  ufvjyf,jkmdt,b^ o.kbc ufhtvjc - 

cfvhtodtkj cfofhvjt,bc xfvlbyfht o.kt,b lf f&i& ,eyt,hbd ufhtvjib bctsb 
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lfv,by'eht,kbc ufvj.jabc ghjwtcc^ hjvtkbw ,eyt,bcfsdbc fhff lfvf[fcbfst,tkb^ 

uf,by'eht,f tojlt,f& fctsb lfv,by'eht,tkb ybdsbtht,t,bf% ujubhlbc^ lf yf[ibh,flbc 

jmcblt,b^ n.dbf lf f&i& 

<EYT<BC LFWDF  fhbc ,bjcathjc^ ,eyt,hbdb htcehct,bc lf f&i& lfpjudf^ 

ufahs[bkt,f& 

UFHTVJC LFWDF fhbc .jdtkbdt bvbc lfwdf^ hfw ufhc fhn.bf flfvbfyc - 

,eyt,hbdb ufhtvj^ mfkfmb^ cjatkb^ cfofhvj^ cfw[jdht,tkb& fvhbufl^ ^^,eyt,bc lfwdf@ 

lf ^^ufhtvjc lfwdf@ ehsbthslfrfdibht,ekb lf ufye.jatkb nthvbyt,bf& 

\\ cfereybc 70-bfy okt,ib xfvj.fkb,lf FLFVBFYBC TRJKJUBF^ fye 

cjwbfkehb trjkjubf^ hjvtkbw itbcofdkbc flfvbfybc lf ufhtvjc  ehsbthsmvtlt,bc 

rfyjypjvbtht,t,c^ fuhtsdt ufhtvjc lfwdbc ghfmnbrek ghj,ktvt,c lf vjcf[ktj,bc 

ufydbsfht,bc^ ]fyvhstkj,bc ityfhxeyt,bcf lf ufev]j,tct,bc^ flfvbfybc abpbrehb lf 

acbmbrehb itcf'kt,kj,t,bc chek.jabc cfrbs[t,c& flfvbfybc trjkjubf vjbwfdc 

c[dflfc[df fcgtmnc - abkjcjabehc^ cjwbfkehc^ utjuhfabekc^ fuhtsdt  trjkjubeh 

tsbrfc& trjkjubehb tsbrf itbcofdkbc vjhfkc lf pytj,fc flfvbfysf cfmwbtkib 

hjujhw thsvfytssfy^ bct ,eyt,fcsfy ehsbthslfvjrblt,ekt,fib& hjujhw fv,j,ty^ 

vblbc vtwybtht,bcf lf fphjdyt,bc trjkjubpfwbf& bmvyt,f c[dflfc[df cfpjufljt,hbdb 

jhufybpfwbt,b $vfu& #vodfytt,b@ - tdhjgfib$^ hjvkt,bw ufvjlbfy ,eyt,bc lfcfwfdfl ^ 

vhtodtkj,bc^ tythutnbrbc^ nhfycgjhnbc lf rjveyfkehb vtehytj,bc fyshjgjutyekb 

ptvjmvtlt,bc obyffqvltu& tc jhufybpfwbt,b b,h'dbfy  ,eyt,bc cbceasfdbc 

fcfvfqkt,kfl& 

fmdt eylf fqbybiyjc cfpjufljt,hbdb lfvjerblt,tkb trjkjubehb jhufybpfwbf 

UHBYGBCB $GREENPEACE$^ hjvkbc 'bhbsflb vbpfybf ukj,fkehb trjkjubehb 

ghj,ktvt,bcf lf fvjwfyt,bc uflfo.dtnf& UHBYGBCB lffhclf 1971 otkc& fv 

jhufybpfwbfc 2^8 vbkbjyb v[fhlfvzthb /.fdc vcjakbjib& vbcb htubjyfkehb jabct,b 

vjmvtlt,c 45-pt vtn mdt.fyfib& 

trjkjubbc cfufyc ofhvjflutyc ,eyt,bcf lf flfvbfybc w[jdtkmvtlt,bc itcofdkbc 

vhfdfkb vbvfhsekt,f% flfvbfybc trjkjubf $sbsjtekb bylbdblbc$^ cjwbfkehb 

trjkjubf $cfpjufljt,bc trjkjubf$^ ukj,fkehb trjkjubf $ltlfvbobc trjkjubf$^ 

,bjkjubehb trjkjubf $itbcofdkbc jhufybpvt,bc^ gjgekfwbt,bc lf cf[tj,t,bc 

ehsbthsmvtlt,fc$^ kfylifanehb trjkjubf $[vtktsbc^ o.kbc^ vst,bc$^ ufvj.tyt,bsb 

trjkjubf $vhtodtkj,bc^ tythutnbrbc^ nhfycgjhnbc^ cjakbc vtehytj,bc trjkjubf $^ 

mfkfmbc trjkjubf lf .jaf-w[jdht,bc trjkjubf & 
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§ 1&2&  WJNF HFV TRJKJUBBC BCNJHBBLFY 

 

rfwj,hbj,bc ufydbsfht,fc .jdtksdbc sfy cltdlf ,eyt,hbdb lf fyshjgjutyekb 

[fcbfsbc vjdktyt,b& ,eyt,fib fhfths[tk vjv[lfhf rfnfcnhjaf^ hjvkbc itltuflfw 

ufvmhfkf mfkfmt,b lf cf[tkvobajt,bw rb& 

xd&o&fq-vlt 427 otkc rfnfcnhjaekvf o.fklblj,fv lfn,jhf mdtlf 

vtcjgjnfvbbc vstkb hbub cf[tkvobajt,b $vl& nbuhjccf lf tdahfnc ijhbc$^ hjvkt,bw 

e'dtktcb wbdbkbpfwbbc gbhdtk rthfc ofhvjflutylyty& 

'dtk,th'yekb uflvjwtvbc sfyf[vfl^ abkjcjajc gkfnjybc fqothbs^ 

fhct,j,lf fnkfynblbc epfhvfpfhb rey'ekb $/b,hfknfhblfy lfcfdktsbs _ fnkfynbc 

jrtfytib$^ hjvtkbw vbobc'dhbc lhjc xfb'bhf lf f&i& 

hfw itt[t,f flfvbfyc^ vbcb fhct,j,bc gbhdtkb lqblfy bub efh.jabsfl 

vjmvtlt,lf lf vjmvtlt,c ,eyt,fpt& 

fdfhbt,bc itltufl^ yfdsj,bcf lf yfdsj,ghjlemnt,bc uf;jydbc itltufl 

,by'ehlt,f o.fkcfntdt,bc epfhvfpfhb afhsj,b& yfdsj,bsf lf yfdsj,ghjlemnt,bs 

,by'ehlt,f vcjakbj jrtfyt^ hjvkbc gkfymnjyb2 epheydtk.jac fnvjcathjib 

itvfdfkb ;fyu,flbc 70)-c& 1978 o& cfahfyutsbc cfyfgbhjcsfy nfyrthbc fdfhbbc itltufl 

jrtfytib xfbqdfhf lff[kjt,bs 200 fsfcb njyf yfdsj,b& ofhvjbmvyf hfvltybvt vbrhjybc 

cbcmbc yfdsj,bc facrb^ hjvtkbw fath[t,lf o.fkib ;fyu,flbc itqotdfc^ lf itcf,fvbcfl^ 

fvfy ufvjbodbf wjw[fkb jhufybpvt,bc  _ ctkfgt,bc^ stdpt,bc^ ahbydtkt,bc lf f&i& 

lf[jwdf& bubdt ufyvtjhlf 2002 otkc tcgfytsbc cfyfgbhjcsfy& 

xthyj,bkbc fnjvehb tktmnhjcfluehbc fdfhbbc itltufl cfibib uf[lf 30 rv 

hflbecbc pjyf^ cfblfyfw vj[lf 120000 flfvbfybc tdfrefwbf& hflbjfmnbehvf yfktmvf 

,tkjhecbfvlt lf hectsfvltw vbfqobf& fv hflbjfmnbehvf uf,by'eht,fv flfvbfyt,ib lf 

w[jdtkt,ib bveybntnbc lfmdtbst,f ufvjbodbf& 500000-pt vtnb flfvbfyb cfzbhjt,lf 

vrehyfkj,fc& 

,eyt,fpt ytufnbehfl vjmvtlt,c vhtodtkj,f^ tythutnbrf^ nhfycgjhnb lf .jaf-

w[jdht,f^ vfuhfv ,eyt,bc elbltcb vnthbf jvb& bub elf,yjt,fl fmwtdc epfhvfpfh 

nthbnjhbt,c lf,jv,dbcf lf cffhnbkthbj chjkt,bc itltufl* ve[ke[f vfymfyt,b bct 

fpbfyt,ty ybflfuc^ hjv vbc fqlutyfc fsoktekt,b czbhlt,f& 

fmdt eylf fqbybiyjc^ hjv rfwj,hbj,f jlbsufy fnfht,lf ufhrdtek qjybc'bt,t,c 

,eyt,bc lfcfwfdfl& 

<EYT<BC LFWDF fhbc qjybc'bt,fsf rjvgktmcb^ hjvtkbw vbvfhsekbf 

wjw[fkb $vwtyfhtsf lf w[jdtksf cfv.fhj$ lf fhfwjw[fkb$ ybflfub^ o.fkb^ 

fnvjcathj lf c[d&$  ,eyt,bc lfwdbc^ vbcb hfwbjyfkehb ufvj.tyt,bcf lf fqlutybcrty& 

\\ cfereybc 50-bfyb okt,blfy  vhtodtkj,bc^ tythutnbrbc lf nhfycgjhnbc 

byntycbehfl ufydbsfht,bc^ cjakbc vtehytj,bc lf  .jaf-w[jdht,bc mbvbpfwbbc^ 

vjcf[ktj,bc eh,fybpfwbbcf lf c[df afmnjht,bc ufdktybs vrdtshfl uf'kbthlf 
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flfvbfybc ptvjmvtlt,f ,eyt,fpt*  firfhf uf[lf ,eyt,hbdb htcehct,bc ufvjabndbc^ 

ufhtvjc lf vskbfyj,fib vstkb ,bjcathjc itemwtdflfl lf,by'eht,bc lf wdkbkt,t,bc 

cfibihjt,f& 

sfylfsfy brfhut,f vwtyfhtsf lf w[jdtksf cfv.fhjc vhfdfkudfhj,f lf 

vskbfyj,f& vfufkbsfl^ \|+ cfereybc ,jkjlfy lqtvlt ltlfvbofpt ufmhf [th[tvkbfyb 

w[jdtkt,bc 200 cf[tj,f^ vfs ijhbc 'e'evojdfhfsf 64 cf[tj,f& ufyflueht,bc 

cfibihjt,f tvemht,f 25-30 fsfcb cf[tj,bc evfqktc vwtyfhtt,c $vbrhjakjhbc 8-10)$& 

'kbth cfvtehytj ptvjmvtlt,fc ufybwlbc [vtktsbc lff[kjt,bs 55) $ n.t^ cfdfyf^ 

cntgb lf f&i&$& 

.jdtkokbehfl vcjakbjib bodt,f lff[kjt,bs 1 vkhl njyf gbhj,bsb cfodfdb& 

odbc itltufl ofhvjbmvyt,f lblb hfjltyj,bs - fstek vbkbjyj,bs njyf yf[ibh,flbc^ 

fpjnbc^ ujubhlbc lf c[d& jmcblt,b& vfsb yfobkb^ ethslt,f hf /fthib ntyc^ 

ufhlfbmvyt,f itcf,fvbc v;fdt,fl lf v;fdehb odbvbc cf[bs vjtdkbyt,f ltlfvbobc .jdtk 

cathjc^ fzez.bfyt,c vfs lf bodtdc vwtyfhtsf lf w[jdtksf ufyflueht,fc& yfwhbc^ 

zdfhnkbc lf c[dflfc[df vndhbc ufvjahmdtdf otkboflib 400 vky njyfc fzfh,t,c& 

,bjcathj ,by'ehlt,f c[dflfc[df mbvbehb^ bythnekb^ jhufyekb ybdsbtht,t,bs^ 

gtcnbwblt,bs^ /th,bwblt,bs^ v'bvt kbsjyt,bs $dthw[kbco.kbs^ n.dbbs lf c[d&$^ 

hflbjfmnbehb ybdsbtht,t,bs lf f&i& 

lf,by'eht,bc vfcinf,t,b bctsb epfhvfpfhbf^ hjv ,jcathjc sdbsufovtylbc 

eyfhb pqdhfvltf lfcekb& 

 .jdtkbdt tc ufyfgbhj,t,c ,eyt,bc lfwdbc cathjib cfthsfijhbcj 

sfyfvihjvkj,bc fewbkt,kj,fc& 

1948 otkc itbmvyf ,eyt,bcf lf ,eyt,hbdb htcehct,bc lfwdbc cfthsfijhbcj 

rfdibhb& 1972  otkc ufthsbfyt,ekb tht,bc jhufybpfwbbc $UFTHJ$ rjyathtywbfpt 

$cnjr/jkvib$ itveifdt,ek bmyf ,eyt,bc lfwdbc cathjib cfthsfijhbcj 

sfyfvihjvkj,bc pjuflb ghbywbgt,b& 

ufthjc utythfkehvf fcfv,ktfv vbbqj  ^^ufhtvjc ghjuhfvf@& 

1970 o& beytcrjv $ufthjc jhufybpfwbf ufyfskt,bc^ vtwybtht,bcf lf reknehbc 

cfrbs[t,pt $ vbbqj ghjuhfvf ^^flfvbfyb lf ,bjcathj@& 

1981 o&  ufthjc utythfkehvf fcfv,ktfv vbbqj htpjkewbf ^^cf[tkvobajsf 

bcnjhbekb gfce[bcvut,kj,bc itcf[t, f[kfyltkb lf vjvfdfkb sfj,t,bcfsdbc ,eyt,bc 

lfwdbc sfj,fpt@& 

\\ cfereybc 70-bfyb okt,blfy  cfthsfijhbcj cfpjufljt,hbj,f tythubekfl 

wlbkj,c trjkjubbc ghj,ktvt,bc uflfo.dtnfc& w[h& 1-1 vj.dfybkbf evybidytkjdfytcb 

vjdktyt,b ufhtvjc lfwdbc cathjib lf cfthsfijhbcj cfpjufljt,hbj,bc vwltkj,t,b 

trjkjubbc ghj,ktvt,bc uflfo.dtnbc cfmvtib& 
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ufhtvjc lfwdbc lf ,eyt,hbdb htcehct,bc hfwbjyfkehfl cfhut,kj,bc 

vtsjlt,bc lfveifdt,bc lf thsj,kbdb vjmvtlt,bc rjjhlbyfwbbc cfrbs[t,pt veifj,c 

200-pt vtnb cfthsfijhbcj velvbdvjmvtlb jhufybpfwbf lf jhufyj& yf[& 2-pt 

vjwtvekbf cfthsfijhbcj jhufybpfwbt,bc tv,ktvt,b^ hjvkt,bw veifj,ty ,eyt,bc 

lfwdbc c[dflfc[df ghjuhfvfpt& 

 

w[hbkb =1-1 

 

sfhbqb vybidytkjdfyb vjdktyf 

1972^ 

bdybcb 

1972^ 

ltrtv,thb 

1973^ 

st,thdfkb 

 

1974^ 

fudbcnj 

1974^  

yjtv,thb 

1975 o& 

 

 

1976^ 

vfbcb 

1977^ 

vfhnb 

1977^ 

fudbcnj 

1980^ 

vfhnb 

1980^ 

bdkbcb 

ufthj-c rjyathtywbf ufhtvjc ghj,ktvt,bc itcf[t, ~cnjr/jkvb` 

 

ufhtvjc lfwdbc ufthj-c ghjuhfvf^ vbbqj utythfkehvf fcfv,ktfv 

 

dfzhj,bc cfthsfijhbcj itsfy[vt,fpt [tkvjothf dtkehb akjhbcf lf  

afeybc cf[tj,bc itcf[t,^ hjvkt,cfw ufyflueht,f tvemht,f $1989 o& 

ctmntv,hbcfsdbc [tkb vjfothf 102 cf[tkvobajv$ 

rjyathtywbf vcjakbj vjcf[ktj,bc cfrbs[t,pt 

 

cfrdt,bc yfrkt,j,bcf lf ibvibkbc fqvja[dhbc vcjakbj ltrkfhfwbf 

 

rjyathtywbf cfvhtodtkj yfhxtyt,bsf lf c[df vbptpt,bs o.fkcfntdt,bc 

lf,by'eht,bc sfdblfy fcfwbkt,kfl& 1989 o& ctmntv,hbcfsdbc [tkb 

vjfothf 61 cf[tkvobajv& 

ufthj-c rjyathtywbf flfvbfysf ufycf[kt,bc itcf[t, $,eyt,hbdb ufhtvj$ 

 

ufthj-c rjyathtywbf o.kbc ghj,ktvt,pt 

 

ufthj-c rjyathtywbf vbot,bc ufelf,yjt,bc ghj,ktvt,pt 

 

ufvjw[fllf lf ufvjmdt.ylf ,eyt,bc vcjakbj lfwdbc cnhfntubf 

 

ufvjmdt.ylf fii ghtpbltynbc vj[ctyt,f #vcjakbj 2000 okbcfsdbc@ 
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ufuh'tkt,f w[h& =1&1 

 

1981^ 

bdkbcb 

1982^ 

bdkbcb 

1985^ 

vfhnb 

1987^ 

fghbkb 

1987^ 

ctmntv,thb 

1987^ 

ltrtv,thb 

1989^ 

vfhnb 

1990^ 

bdybcb 

ufthjc rjyathtywbf tythubbc f[fkb o.fhjt,bcf lf 'dtkbc itwdkbc 

itcf[t, 

itluf ufthjc [tkv'qdfytkb cf,zj ufhtvjc lfwdbc ghjuhfvbc itcf[t,& 

ltrkfhfwbf ufvjmdt.ylf yfbhj,bib& 

dtybc itsfy[vt,f jpjybc ihbc lfwdbc itcf[t,& 1989 okbc ctmntv,hbcfsdbc 

[tkb vjfothf 44 cf[tkvobajv& 

ufhtvjc ufydbsfht,bcf lf lfwdbc ghj,ktvt,bc cfthsfijhbcj rjvbcbfv 

ufvjfmdt.yf ljrevtynb ^^xdtyb cfthsj vjvfdfkb@& 

vjyhtfkbc jmvb jpjybc atybc ufvjvabnfdb ybdsbtht,t,bc itcf[t, 1989 o& 

ctmntv,hbcfsdbc [tkb vjfothf 39 cf[tkvobajv& 

43-t ctcbf ufthjc utythfkehb fcfv,ktbcf& ufydbsfht,bc ofv.dfyb 

ghbywbgbc rjyathtywbbc lflfcneht,f& 

,fptkbc itsfy[vt,f cfpqdfhpt vfdyt yfhxtyt,bc uflfnfybc 

rjynhjkbht,bcf lf vfsb ufyflueht,bc itcf[t,& 

vjyhtfkbc jmvpt [tkvjvothb mdt.yt,bc vtjht rjyathtywbf& jmvib 

itbnfytc itcojht,t,b^ hjvkt,bw vjeojlt,lf mdt.yt,c 2000 okbcfsdbc 

jpjybc lfviktkb fbht,bc lfvpflt,bc itxtht,bcfrty& 

 

 

 
 

 

yf[& 2& cfthsfijhbcj jhufybpfwbt,bc tv,ktvt,b $,eyt,bc lfwdbc ghjuhfvt,b$%    

1 - /blhjkjubehb ghjuhfvf^ 2 _ jrtfyjuhfabekb rjvbcbf^ 3 _ ufhtvjc cathjib 

ufyfskt,bc ghjuhfvf^ 5 _ ,eyt,bc lfwdbc f[fkufphlekb ,hbuflf_ fii& 
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cfmfhsdtkjc rjycnbnewbfib f[kfyltkb lf vjvfdfkb sfj,t,bc bynthtct,bc 

ufsdfkbcobyt,bs itnfybkbf rfyjyt,b vbobcf lf obfqbctekbc^ o.kbc htcehct,bc^ 

vwtyfhtsf lf w[jdtksf cfv.fhjc lfcfwfdfl lf hfwbjyfkehb ufvj.tyt,bcfsdbc^ /fthbc 

lf o.kbc cbceasfdbc lfcfwfdfl^ ,eyt,hbdb cbvlblhtt,bc rdkfdofhvjt,bc 

epheydtkcf.jafl lf ufhtvjc sdbct,t,bc ufcfev]j,tct,kfl& 

 

 

 

 

§ 1&3&  TRJKJUBBC FVJWFYT<B 

 

trjkjubf ,bjkjubehb lbcwbgkbyff& flfvbfysf wyj,btht,fib trjkjubf 

fcjwbhlt,f ghj,ktvt,sfy^ hjvkt,bw ofhvjbmvyt,f flfvbfybc cfmvbfyj,bc itltufl& 

trjkjubf tae'yt,f itvltu stjhbek vtwybtht,t,cf lf fqvjxtyt,c% 

_ x& lfhdbybc ,eyt,hbdb ithxtdbc fqvjxtyfc* 

_ r& kb,b[bc fqvjxtyfc bvbc sfj,fpt^ hjv vwtyfhtt,b ybflfublfy ufvjb.tyt,ty 

mbvbeh tktvtynt,c lf fhf ytijvgfkfc $/evecc$* 

_ ajnjcbystpbc htfmwbbc fqvjxtyfc _ ,eyt,fib vwtyfhtekb jhufybpvt,bc 

ofhvjmvyfc yf[ibh,flbc lbjmcblbcf lf o.kbcfufy* 

_ fnvjcathjlfy fpjnbc abmcfwbbc lf fpjnjdfyb yfthst,bc _ fvbyjv;fdt,bc 

ofhvjmvybc fqvjxtyfc $fvbyjv;fdf ofhvjflutyc wjw[fkb jhufybpvt,bc $wbkt,bc$^ vfs 

ijhbc flfvbfybc wbkt,bc 'bhbsfl itvflutytk yfobkc$& 

trjkjubf vzblhj rfdibhibf bcts vtwybtht,t,sfy hjujhbwff% abkjcjabf^ 

,bjkjubf^ vfstvfnbrf^ mbvbf^ abpbrf^ utjuhfabf^ vtlbwbyf^ trjyjvbrf^ 

cfvfhsfkvwjlytj,f& 

trjkjubf lfvjerblt,tkb cfvtwybthj lbcwbgkbyff^ hjvkbc fvjwfyff% 

_cbwjw[kbc rfyjypjvbtht,fsf ufvjrdktdf^ vfs ijhbc ,eyt,hbd cbcntvt,pt^ lf 

cfthsjl ,bjcathjpt fyshjgjutyek ptvjmvtlt,t,sfy rfdibhib* 

_,bjkjubehb htcehct,bc tmcgkefnfwbbc vtwybthekb cfae'dkt,bc itmvyf^ 

flfvbfybc cfmvbfyj,bc ufdktybs ,eyt,bc wdkbkt,bc ghjuyjpb lf ,bjcathjib 

vbvlbyfht ghjwtct,bc vfhsdbc cbcntvt,bc itmvyf^ flfvbfybc cfw[jdht,tkb ufhtvjc 

itmvyf* 

_bcts qjybc'bt,fsf cbcntvt,bc itmvyf lf itveifdt,f^ hjvkt,bw epheydtk.jaty 

flfvbfybc w[jdtkmvtlt,fib mbvbehb cfiefkt,t,bc vbybvfkehfl ufvj.tyt,fc* 

_wjw[fkb jhufybpvt,bc htuekfwbf* 
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_,eyt,hbdb ufhtvjc vlujvfhtj,bc lf uf,by'eht,bc bylbrfwbf lf vbc cfae'dtkpt 

itcf,fvbcb qjybc'bt,t,bc ufnfht,f& 

^^FLFVBFYB_<EYT<F_UFHTVJ@ thsb vskbfyb cbcntvff& fv cbcntvbc ,jkj 

otdhptf lfvjrblt,tkb cbcntvbc gbhdtkb tktvtynbc _ flfvbfybc vlujvfhtj,f^ 

hfvltyflfw flfvbfybc ]fyvhstkj,fpt ufdktyfc f[ltyc vhfdfkb trjkjubehb afmnjhb% 

lffdflt,bc ufvjvodtdb vbrhjjhufybpvt,b* e[fhbc[j lf fhfcojhb rdt,f* /fthbc^ o.kbc 

lf ybflfubc uf,by'eht,f* fvbylbc itwdkf& vfufkbsfl^ fnvjcathjib yf[ibh,flbc 

lbjmcblbc ufvj.jaf bodtdc t&o& #cfs,ehbc tatmnc@^ fpjnbc lf ujubhlbc lbjmcblt,bcf 

_ #v;fdeh odbvfc@^ ybflfubc uf,by'eht,fc^ vbcb vjcfdkbfyj,bcf lf [fhbc[bc lfmdtbst,fc 

lf f&i& 

ufhlf fvbcf^ lflutybkbf^ hjv flfvbfysf rb,jsb lffdflt,bc 60-90) 

ufygbhj,t,ekbf ufhtvjc afmnjht,bs& erfyfcrytkb 100 okbc ufyvfdkj,fib 

ltlfvbofpt lfbktmf 20 vkhl njyf oblf^ 3 vkhl njyf yfwfhb^ vbkbjy njyfpt vtnb 

rj,fknb^ ybrtkb^ lfhbi[fyb^ sesbf lf c[d& ,tdhb vfsufyb rfywthjutyekbf& 

flfvbfybc vbth ufvj.tyt,ekb htcehct,blfy yfobkb fvjoehdflbf^ yfobkb rb 

fvjeoehfdbf - bub fqlut,f& fvjoehdflc vbtresdyt,f bctsb htcehct,b^ hjvtksf 

fqlutyf fh [lt,f - vbobc obfqb% yfdsj,b^ mdfyf[ibhb^ ,eyt,hbdb fbhb& fqlutyflb 

htcehct,bf% ybflfub^ vwtyfhtsf lf w[jdtksf cfv.fhj& fvjeoehfdb htcehct,bf - /fthb^ 

o.fkb& 

,eyt,bc .dtkf rjvgjytync $/fthbc^ o.kbc^ vbobc^ ,bjkjubeh ufhtvjc$ tojlt,f 

cathj% fnvjcathj^ /blhjcathj^ kbsjcathj^ ,bjcathj& 

 

 

 

SFDB 2 

<EYT<HBDB UFHTVJC ITVFLUTYKJ<F^ CNHEMNEHF 

LF VBCB HJKB WJW{FK CFV>FHJIB 

 

,eyt,f afhsj ufut,bs fhbc .dtkfathb fhct,ekb^ vstkb cfv.fhj vbcb ajhvt,bc  

vhfdfkathjdyt,bs& nthvbyb #,eyt,f@ ufvjb.tyt,f bctsb wyt,t,bc udthlbs^ hjujhbwff% 

vfnthbf^ eybdthcevb^ cfv.fhj& 

ufhtvj vjbwfdc hjujhw ,eyt,hbd ufhtvjc^ bct [tkjdyeh $ntmyjkjubeh$ 

ufhtvjc^ t&b& ,eyt,hbdb ybdsbtht,t,bcfufy flfvbfybc ihjvbs  lf ituyt,ekb yt,bs 

itmvybkb ufhtvjc tktvtynt,bc thsj,kbj,fc^ hjvkt,cfw fhf fmds fyfkjub 

[tke[kt,tk ,eyt,fib $ityj,f^ yfut,j,f lf f&i&$& 

ltlfvbobc .dtkf cathj eylf aeymwbjybht,ltc hjujhw thsbfyb 

ehsbthslfrfdibht,ekb cbcntvf& yf[& 3-pt cmtvfnehflff ofhvjlutybkb kbsjcathjc 

lf fnvjcathjc fut,ekt,f& 
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§ 2&1&  KBSJCATHJ& YBFLFUB 

 

kbsjcathj $,th'& lithos mdf lf sphaira ,ehsb$ fhbc  ltlfvbobc gkfytnbc ufhtsf 

ptlf ufhcb - #ltlfvbobc mthmb@^ ltlfvbobc ptlf vfynbbc yfobkb& vbcb cbcmt itflutyc 

50-75 rv& [vtktsc erfdbf gkfytnbc ptlfgbhbc 29^2 )& vbofib .jdtkb 100 v-bs 

xfqhvfdt,bcfc ntvgthfnehf cfiefkjl 30 C  -bs vfnekj,c& ltlfvbof  itcofdkbkbf 20 

rv cbqhvtvlt&  

kbsjcathjc ufycfresht,ekb rjvgjytynbf ybflfub& 

ybflfub fhbc ltlfvbobc mthmbc ptlfgbhekb atyf^ hjvtkbw ofhvjbmvyf 

[fyuh'kbdb lhjbc ufyvfdkj,fib cbyfskbc^ /fthbc^ ntybc^ vwtyfhtekb lf w[jdtkehb 

jhufybpvt,bcf lf flfvbfybc cfmvbfyj,bc itltufl& ybflfub fhbc ltlfvbobc vjcfdkbfyb 

yfobkb& ybflfubc 2 cv cbcmbc atybc ajhvbht,fc 100 otkb czbhlt,f^ vbcb 'bhbsflb 

rjvgjytynt,bf% uheynb^ vwtyfhtekb lf w[jdtkehb jhufybpvt,b lf^ ufycfresht,bs^ 

vbrhjjhufybpvt,b /fthbc sfyfj,bcfc& 

cf[yfdb vbot,bc lff[kjt,bs 10) vbobc yf.jabth yfobkc - ybflfuc erfdbf^ 

ptlfgbhbc 19) erfdbf cf'jdht,c^ vltkjt,c^ lff[kjt,bs 30) - n.tt,c^ 10) - 

elf,yjt,c& vbobc 'bhbsflb sdbct,ff - vjcfdkbfyj,f& vbobc trjyjvbrehb itafct,f  vbobc 

rflfcnhbc3 itcf,fvbcfl [lt,f& 

vbobc itvflutykj,bc itafct,f wfkrtekb tktvtynt,bc vb[tldbs uf'ytkt,ekbf 

vfsb vhfdfkudfhj,bc lf ltlfvbobc ptlfgbhpt fhfsfyf,hfl ufyfobkt,bc ufvj& 

 
yf[&3&  kbsjcathjc lf fnvjcathjc fut,ekt,f 



 15

htubjyfkehb yjhvfnbdbc itcf,fvbcfl vbot,b b.jabfy lfybiyekt,bc vb[tldbs 

$yf[& 4$& 

 

 

 
 

 

 

 

 

 

 

yf[& 4 vbot,bc rkfcbabrfwbf 

 

ybflfub ufyf[kt,fl htcehct,c vbtresdyt,f& ybflfubc ,eyt,hbdb htcehct,bf% 

_ybflfubc jhufybpvt,b _ ,fmnthbt,b^ cjrjt,b^ o.fkvwtyfhtt,b lf c[d& 

_ybflfubc /fthb _ 3-10)* 

_ybflfubc ntyb - 25)-vlt& 

ybflfubc itvflutykj,f ahbfl ufyc[dfdt,ekbf& bub lfvjrblt,ekbf vbobc nbgpt 

$ifdvbof^ he[vbof^ tothbfyb ybflfub lf c[d&$& ybflfubc atybc cbcmt 30 cv-vlt 

fqotdc(hfbjyt,bcufy lfvjrblt,ekt,bs)& tothbfyb ybflfut,b^ hjvkt,bw 2-4) 

ytijvgfkeh ybdsbtht,t,c itbwfdc^ vwbhtvjcfdkbfybf& ybflfubc itvflutytkb 

rjvgjytynt,bf% 

_vbythfkehb itvflutytkb^ fhfjhufyekb yfobkb _ sb[f^ mdbif^ sb[yfhb^ 

mdbiyfhb* 

_jhufyekb itvflutytkb _ vrdlfhb jhufybpvt,b^ ytijvgfkf^ ybflfubc 

vjcfdkbfyb yfobkb& 

ybflfuc uffxybf vhfdfkb aeymwbf% 

 -ybflfub fhbc ,eyt,fib ybdsbtht,fsf oht,heydbc .dtkf hsekb ,bjkjubehb 

]fzdbc cfo.bcb hujkb& ybflfubc cfafhbc ufhtit ite'kt,tkb bmyt,jlf ,bjcathjc 

ofhvjmvyf lf vbcb fhct,j,f& vfc ltlfvbobc #cfcbwjw[kj rjvgjytync@ eojlt,ty& 

-ybflfub vybidytkjdfy ufdktyfc f[ltyc /blhjcathjpt& o.kbc ,fkfycbc dthw 

thsb vjdktyf dth fedkbc udthlc ybflfuc^ hfvltyflfw o.fkb ybflfubc itvflutytkbf& 

ybflfuc uffxybf o.fkvfhtuekbht,tkb eyfhb^ hjvtkbw [tkc eo.j,c fnvjcathekb 

yfktmt,bc uflfyfobkt,fc^ vlbyfhtsf xfvjyfltybc ajhvbht,fc^ hjvtkbw tobyffqvltut,f 

vlbyfhtsf lfihj,fc^ thjpbbc uf'kbtht,fc lf f&i& 

vhtodtkj,bc^ nhfycgjhnbc^ 
rfdibhuf,vekj,bc^ vbvjcdkbc 
$fdnj^ hr&upbc nhfycgjhnb$ 

vbot,b 

cfcjakj 
cfvtehytj 

ufvj.tyt,bc vbot,b 

htrhtfwbekb4 ^ ,eyt,bc lfwdbc^ 
ufvf]fycfqt,tkb lfybiyekt,bc vbot,b 

cfn.tj ajylbc 
vbot,b 

o.kbc ajylbc 
vbot,b 

vbot,b 

lfcf[kt,ekb 
geymnt,bc 

vbot,b 
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-ybflfub sfdbcb yfobkfrt,bc fmnbehb ptlfgbhbc o.fkj,bs isfysmfdc vfdyt 

yfthst,c& ybflfub fmnbehb ,eyt,hbdb cjh,tynbf& o.kbc trjkjubeh cbcntvt,ib $vfsb 

vbuhfwbbc  upfpt$  fmdfnjhbevbc lfvwdtkb ,fhbthbc hjkc fchekt,c& 

-ybflfub fmnbeh ufdktyfc f[ltyc fnvjcathjc itvflutykj,fpt lf cbceasfdtpt& 

ybflfusfy fnvjcathjc mdtlf atybc ehsbthsmvtlt,f ufyfgbhj,t,c fbhwdkfc& fct^ 

vfufkbsfl^ 1 u ,bjvfcbc itcfmvytkfl cfzbhjf 1 vu ;fyu,flb& ybflfubc 

vbrhjjhufybpvt,b isfysmfdty yf[ibh,flbc lf ujubhlbc jmcblt,c^ ujubhlo.fk,flc lf 

cf/fthj ufhtvjc c[df itvflutykt,c^ vfs ijhbc vfdytcfw& fye ybflfub fhtuekbht,c  

ltlfvbobc /fthbc  ufhcbc fbhfl itvflutykj,fc& 

-ybflfub ufdktyfc f[ltyc fnvjcathjc tythutnbrek ht;bvpt& bub isfysmfdc lf 

fbhtrkfdc vpbc hflbfwbfc lf ufycfpqdhfdc /fthbc vfct,bc  cbs,jc lbyfvbrfc& 

vfufkbsfl^ tothbfyb ybflfub fbhtrkfdc 35)-vlt vpbc hflbfwbfc^ ifdvbof ybflfub - 

7)-vlt& 

-ybflfub lfikbcfufy bwfdc kbsjcathjc& bc vpbc tythubfc ltlfvbobc obfqib 

uflfcwtvc& fnvjcathjc fbhflb ybdsbtht,t,b vjyfobktj,ty vsbc mfyt,bc^ vfufkbsfl^ 

rfh,jyfnt,bc lf sf,fibhbc ofhvjmvyfib% 

CaO +CO2                     CaCO3 

CaO +SO3                     CaSO4 

-ybflfub ofhvjflutyc ,bjcathjib ,bjkubeh lf utjkjubeh ybdsbtht,t,c 

ijhbc itvfrfdibht,tk hujkc& 

-ybflfub vbrhjjhufybpvt,bc $,fmnthbt,bc^ cjrjt,bc$ lf evfhnbdtcb 

jhufybpvt,bc cf,byflhj fhtf^ ,bjkjubehb ghjlemwbbc itvmvytkb jhufybpvt,bcfsdbc 

cfrdt,b tktvtynt,bcf lf ntybc o.fhjf& 

-ybflfuib jhufybpvt,bc hbw[jdyt,f lfvjrblt,ekbf ybflfubc vfcfpt^ 

v;fdbfyj,fpt lf c[df gbhj,t,pt& 

-ybflfub fchekt,c vfcib vj[dtlhbkb vwtyfhtekb jhufybpvt,bc lfyfwdtybc^ 

w[jdtksf ytisbc^ fyshjgjutyekb ufvzez.bfyt,kt,bc uflfveifdt,bc cfybnfhbek 

aeymwbfc^ hbc itltuflfw [lt,f vfsb yfobkj,hbdb fy vskbfyb ufedyt,kt,f $ybflfubc 

sdbsufovtylf$& 

-ybflfub fchekt,c  ybdsbtht,t,bc lf tythubbc nhfycajhvfwbfc lf fhtuekbht,c 

trjcbcntvt,bc hbw[jdyj,fc^ itvflutykj,fc lf cnhemnehfc& 

trjcbcntvf fhbc vbobc thsudfhjdfyb e,fyb^ wjw[fkb jhufybpvt,bc lf 'dkjdfyb 

rjvgjytynt,bc ufycfpqdhekb itvflutykj,bs& 

flfvbfyb efh.jabs ufdktyfc f[ltyc hjujhw kfylifanpt^ bct vbofpt& ybflfupt 

fyshjgjutyekb ptvjmvtlt,bc cmtvf vjwtvekbf yf[&5-pt& 

ybflfub ufybwlbc vhtodtkj,bc^ tythutnbrbc^ nhfycgjhnbc ytufnbeh 

ptvjmvtlt,fc hjujhw kjrfkehb lf htujyfkehb^ bct ukj,fkehb vfcinf,bs& 
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ybflfub bhqdtdf cfcfhut,kj obfqbctekbc vjgjdt,bcfc^ yt,bcvbthb cf[bc 

cfvjmfkfmj^ cfvhtodtkj^ cfupfj lf f&i& vityt,kj,bcfc& 

lfvf,by'eht,tkb ybdsbtht,t,bc lblb hfjltyj,bs revekfwbbc itltufl ybflfub 

[fyuh'kbdb lhjbc ufyvfdkj,fib [lt,f vjvb]yfdt ufhtvjib $uheynbc o.fkib^ /fthib^ 

fuhtsdt vwtyfhtt,cf lf w[jdtksf jhufybpvt,ib$ vfdyt ybdsbtht,fsf vbuhfwbbc o.fhj& 

.dtkfpt cfibibf njmcbrfynt,bc vbuhfwbf vwtyfhtt,ib lf uheynbc o.kt,ib& ybflfubc 

uf,by'eht,bc 'bhbsflb afmnjhbf cfvhtodtkj yfhxtyt,b^ hjvkt,bw [ibhfl  

cf.jafw[jdht,j yfufdcf.fhpt b.ht,f^ hbc itltuflfw cfcjakj-cfvtehytj cfdfhuekt,b 

v'bvt kbjyt,bs vlblhlt,f& 

ybflfupt efh.jabsfl vjmvtlt,c .dtkf cf[bc^ ufycfresht,bs cffdnjvj,bkj-

cfupfj nhfycgjhnb^ hjvkbc aeymwbjybht,bc sfyv[kt,bf yf[ibh,flbc^ fpjnbc^ 

ujubhlbc jmcblt,b^ yf[ibho.fk,flt,b^ vjweht,bc cfobyffqvltuj vfcfkt,b^ v'bvt 

kbsjyt,b $n.dbf^ rflvbevb^ ybrtkb lf c[d&$^ vndthb lf zdfhnkb& 

ybflfubc lfwdbc vbpybs ufvjb.tyt,f c[dflfc[df qjybc'bt,f% 

-mfhbs lf o.kbs ufvjodtek thjpbfcsfy ,h'jkf $athljc^ rbedtnbc lf vbcs& 

ufvfuht,f$* 

-cffdnjvj,bkj upt,pt lf fthjlhjvt,pt^ cfofhvjt,ib vndhbc  ofhvjmvyfcsfy 

,h'jkf* 

-ybflfubcf lf o.fkcfntdt,bc lf,by'eht,bc itvwbht,f lf sfdblfy fwbkt,f* 

-vbot,bc htreknbdfwbf^ yt,bcvbthb j,btmnbc vityt,kj,bcfc ptlf atybc 

ityfhxeyt,f $ntmybrehb^ ,bjkjubehb htreknbdfwbf$& 

ybflfubc 'kbthb $pqdhek lfcfidt, rjywtynhfwbfpt vfqfkb$ uf,by'eht,bc 

itvs[dtdfib fewbkt,tkbf cgtwbfkehb qjybc'bt,t,bc xfnfht,f^ vfufkbsfl^ ybflfubc 

ufrbhbfyt,f* hflbjyerkblt,bs lf,by'eht,bc itvs[dtdfib - ybflfubc ptlf atybc 

vj[cyf^ vbobc htreknbdfwbf lf f&i& cfvjcf[kj pjybc ybflfuib yfdsj,ghjlemnt,bc 

itvwdtkj,f fh eylf fqtvfntdjltc 180 vu$ru ybflfupt& 

 

 

 

§ 2&2&  FNVJCATHJ 

 

fnvjcathj $,th'& atmos ceysmdf^ fjhsmkt,f lf sphaira cathj$ fhbc ltlfvbobc 

bhudkbd /fthbc ufhcb^ hjvtkbw vfcsfy thsfl ,heyfdc& ltlfvbobc fnvjcathj 

eybrfkehbf& vbcb itvflutykj,f $)$ fctsbf% fpjnb _ 78^1* ;fyu,flb _ 21* fhujyb _ 0^9 

lf c[df fbht,b $CO2, H2, He, Ne lf f&i&$& 

fnvjcathj itlut,f velvbdb^ wdkflb lf itvs[dtdbsb rjvgjytynt,bcfufy& 

fnvjcathjc velvbdb rjvgjytynt,bf% ;fyu,flb^ fpjnb^ bythnekb fbht,b& fnvjcathjc 

wdkflb rjvgjytynt,bf% yf[ibh,flbc lbjmcblb $0^02_ 0^04 )$^ o.kbc jhsmkb $4)-vlt$& 
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yf[& 5& vbofpt fyshjgjutyekb ptvjmvtlt,bc cmtvf 

 

 
90rv cbvfqktvlt fnvjcathjc velvbdb rjvgjytynt,bc afhlj,bsb itvflutykj,f 

ghfmnbrekfl ewdktkbf& 90rv ptdbs vpbc eknhfbbcathb c[bdt,bc ufdktybs vblbc 

fnvjcathjc fbht,bc vjktrekt,bc lbcjwbfwbf lf fnvjcathjc itvflutykj,bc 'kbthb 

wdkbkt,f& fnvjcathjc fv yfobkbc nbgehb vf[fcbfst,tkbf jpjybc atyf lf 

fnvjcathjc cfresfhb yfst,f& 

fnvjcathj fewbkt,tkbf cbwjw[kbcfsdbc% bub [tkc eo.j,c ceysmdbc 

ghjwtct,c $;fyu,flb$^ uflffmdc fbhflb ybdsbtht,t,b - vwtyfhtekb jhufybpvt,bc 

cbwjw[kbc cfae'dtkb^ fhtuekbht,c ltlfvbofpt ntvgthfnehfc^ rkbvfnc^ fuhtsdt 

qhe,kt,bc^ yfktmt,bc ofhvjmvybc lf vfsb uflfnfybc gbhj,t,c& fnvjcathj itfrfdt,c 

vpbc eknhfbbcathb ufvjc[bdt,bc lbl yfobkc& ufhlf fvbcf^ fnvjcathj fhbc cf/fthj 

nhfygjhnbc lf ahbydtkt,bc uflfflubkt,bc ufhtvj^ hflbjnfkqt,bcf lf ,uthbsb 

MBVBEHB% 
fbhflb^ s[tdflb lf 

fthjpjkehb ybdsbtht,t,bc 
ufvjyf,jkmdt,b 

O>KBS UFVJODTEKB 
THJPBF 

NHFYCGJHNB

CFVHTODTKJ LF  
CF>JAFW{JDHT<F 

YFHXTYT<BC 
CF>HTKB 

hrbybupbc^ o.kbc^ 
cffdnjvj,bkj^ cf/fthj 

ABPBREHB% 
[vfehb^ db,hfwbf^ tk& 

vfuybnehb ufvjc[bdt,f 

fhfchekb lf lfudbfyt,ekb 
enbkbpfwbf 

MFHBS UFVJODTEKB 
THJPBF 

VHTODTKJ<F 

CJAKBC VTEHYTJ<F

/th,bwblt,bc  fhfcojhb 
lf fhfhfwbjyfkehb 

ufvj.tyt,f 

/tc-bc^ stc-bc^ ftc-bc 
fut,f lf tmcgkefnfwbf 

cf,byfj-rjveyfkehb 
vtehytj,f 

VITYT<KJ<F TYTHUTNBRF 

 
 
YBFLFUB 
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h[tdt,bc ufdhwtkt,bc ufhtvj& fnvjcathj fhbc ;fyu,flbc^ fpjnbc^ ytjybc^ fhujybc lf 

c[df bythnekb fbht,bc vbqt,bc ,eyt,hbdb htcehcb& 

 fnvjcathekb /fthbc vfct,bc vj'hfj,f ths-thsb vybidytkjdfyb afmnjhbf^ 

hjvtkbw ufycfpqdhfdc ,eyt,hbdb ufhtvjc vluhflj,fc& fv sdfkcfphbcbs 

ufycfresht,bs [tkcf.htkbf vecjyehb rkbvfnbc hfbjyt,b& cflfw epheydtk.jabkbf 

,eyt,hbd ufhtvjib ufvj,jkmdbkb lf,by'eht,fsf uf,ytdbc jgnbvfkehb gbhj,t,b& 

.dtkfpt yfrkt,fl [tkcf.htkbf rjynbytynfkehb rkbvfnbc hfbjyt,b^ hjvtksfsdbcfw 

lfvf[fcbfst,tkbf fynbwbrkjyt,bc uf,fnjyt,f lf ntvgthfnehekb bydthcbt,b& /fthbc 

vfct,bc vidblb vlujvfhtj,f it[fvt,ekb ntvgthfnehek bydthcbt,sfy^ hjvtkbw 

nbgehbf vsfsfijhbcb qhvekt,bcfsdbc^ bodtdc fnvjcathjc fmnbehb wbhrekfwbbc 

itvwbht,fc lf [tkc eo.j,c /fthib rdfvkbcf lf bctsb rjvgjytynt,bc lfuhjdt,fc^ 

hjvtkbw f,by'eht,c ybflfuc^ ptlfgbhek lf^ [ibhfl^ vbobcmdtif o.kt,cfw& 

lqtbcfsdbc fnvjcathj ufybwlbc 'kbth fyshjgjutyek ptvjmvtlt,fc^ hjvtkbw 

lfvqegdtkbf ,eyt,hbdb ufhtvjcfsdbc _ fhct,j,c fnvjcathjc ;fyu,flbc ojyfcojhj,bc 

lfhqdtdbc lblb cfibihjt,f& vfufkbsbcfsdbc^ 1ru mdfyf[ibhbc^ vfpesbc ^ fy 1v3 

,eyt,hbdb fbhbc lfodbcfc b[fh]t,f 11 v3 /fthb^ [jkj sfyfvtlhjdt htfmnbekb 

sdbsvahbyfdb tdhjgblfy fvthbrfib uflfahtybcfc bvlty ;fyu,flc vjb[vfhc^ hfvltycfw 

vstkb lqbc ufyvfdkj,fib ofhvjmvybc 10 fsfcb /f n.t& fyshjgjutyekb ptvjmvtlt,bc 

itltufl cf/fthj ufhtvj itbwfdc% vtsfyc^ yf[ibh,flbc^ ujubhlbcf lf fpjnbc jmcblt,c^ 

o.fk,flc^ jpjyc^ vndthc^ zdfhnkc lf f&i& cbvfqkbc vjvfnt,bcfc fnvjcathjc 

lf,by'eht,f vwbhlt,f& 

fnvjcathjc vfcf 5^15 х1015 njyfc enjklt,f& tc vfcf ltlfvbobc ptlfgbhc 1ru$cv2 

'fkbs fodt,f& 1k /fthbc vfcf yjhvfkeh gbhj,t,ib itflutyc 1^293 u& /fthbc cfiefkj 

vjktrekehb vfcff 29& 

 

 

 

§ 2&2&1&  :FYU<FLB 

 

;fyu,flb .dtkfpt ufdhwtkt,ekb tktvtynbf ltltvbofpt& ;fyu,flbc obkpt 

vjlbc ltlfvbobc mthmbc vstkb vfcbc lff[kjt,bs yf[tdfhb^ [jkj vcjakbj jrtfybc 

vfcbc - 89)& flfvbfybc jhufybpvbc 65)-c ;fyu,flb itflutyc& 

sfdbceafkb ;fyu,flb v[jkjl fnvjcathjibf^ cflfw ;fyu,flbc obkpt vjlbc 

vfcbc 23)^ fye vjwekj,bc 21)& fnvjcathjib ;fyu,flbc fctsb rjywtynhfwbbc 

velvbdfl ityfhxeyt,f [lt,f ajnjcbystpbc ghjwtcbc o.fkj,bs^ hjvkbc lhjcfw 

vodfyt vwtyfhtt,b vpbc c[bdt,bc vjmvtlt,bs yf[ibh,flbc lbjmcblc lf o.fkc 

ufhlfmvybfy yf[ibho.kt,fl lf ;fyu,flfl% 
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6CO2+6H2O  vpbc cbyfskbc tythubf      C6H12O6+ 6O2 

                                     
mkjhjabkb   

 
cbwjw[kbc itcfyfhxeyt,kfl ;fyu,flb lf vbcb yfthst,b itewdktkbf& bc 

vybidytkjdfy hjkc sfvfij,c ybdsbtht,fsf wdkbcf lf ceysmdbc ghjwtct,ib& ;fyu,flb 

fewbkt,tkbf fuhtsdt .dtkf  itcf'kj cfodfdbc lf s,ehb vfcfkt,bc lfcfodfdfl& 

,eyt,hbd ufhtvjib ;fyu,flb ofhvjflutyc fnvjcathjib jpjybc ofhvjmvybc cfo.bc 

ytlktekc& 

 

 

 

§ 2&2&2&  FNVJCATHEKB  FPJNB 

 

fnvjcathj itbwfdc 109 n $/fthbc vjwekj,bc 78)$ vjktrekeh fpjnc $N2$& vbcb 

itvwdtkj,f ghfmnbrekfl fh bwdkt,f& fpjnb eathj^ eceyj fbhbf^ welfl b[cyt,f 

o.fkib^ fh eo.j,c [tkc ceysmdfc lf odfc& ufhlf fvbcf^ fpjnb wbkt,bc cf[bs itlbc 

.dtkf wjw[fkb jhufybpvbc itvflutykj,fib& vwtyfhtekb jhufybpvt,b ajnjcbystpbc 

lf wbkt,bc ofhvjmvybc ghjwtcib ybflfublfy b.tyt,ty fpjnbc itvwdtk $NH4
+ 

^NO–
2^NO3

– 

lf c[d&$ vbythfkeh ybdsbtht,t,c& vwtyfhtt,bcf lf w[jdtkt,bc vbth fcfsdbct,tk 

ajhvfib fnvjcathekb fpjnbc ufhlfmvybc ghjwtcc fpjnbc uflf,vf $fye abmcfwbf$ 

tojlt,f& fpjnbc uflf,vf itb'kt,f vj[ltc jhb upbs% 

 - tkdbc ufyve[ndbc lhjc fnvjcathjib fpjnbc lf ;fyu,flbc ufhrdtekb 

hfjltyj,f ethslt,f thsvfytsc^ ofhvjmvybkb fpjnbc jmcblt,b b[cyt,f o.fkib lf 

ofhvjmvybc ufypfdt,ek fpjnv;fdfc^ hjvtkbw^ sfdbc v[hbd^ ybflfuib ufhlfbmvyt,f 

ybnhfnt,fl*   

-fnvjcathekb fpjnb ufhlfbmvyt,f fvbfrfl^ hjvtkbw itvltu ,fmnthbt,bc 

vjmvtlt,bs ufhlfbmvyt,f ybnhfnfl& fv ghjwtcc ybnhbabrfwbf tojlt,f& pjubthsb 

fctsb ,fmnthbf bv.jat,f ybflfuib^ vfiby hjltcfw c[df ,fmnthbt,b ,jkmdt,bfyb 

vwtyfhbc atcdsf cbcntvbc rdfy't,ib bv.jat,f& ybnhfnt,b itfmds fuhtsdt ybflfuib 

cfcemt,bc cf[bs& vwtyfht ybnhfnt,c bsdbct,c ybflfublfy atcdsf cbcntvbs& 

vwtyfhtsf lf w[jdtksf cbrdlbkbc itvltu wbkt,b ,fmnthbt,bc lf[vfht,bs 

b[hoyt,f^ bikt,f bjyeh ajhvt,fvlt^ bmvyt,f fvjybevbc  yfthst,b& tc yfthst,b ,jkjc 

lf ,jkjc  ,fmnthbt,bc cfiefkt,bs ufhlfbmvyt,f ybnhfnt,fl $hjvtkbw hxt,f 

ybflfuib$ lf fpjnfl $hjvtkbw ,heylt,f fnvjcathjib$& .dtkf tc ghjwtcb 

ofhvjflutyc ,eyt,fib fpjnbc oht,heydbc itvflutytk yfobkc - ,eyt,fib fpjnb velvbd 

oht,heydfib bv.jat,f $yf[&6$& 

flfvbfyb sfdbcb cfmvbfyj,bs ufdktyfc f[ltyc fpjnbc oht,heydfpt% 

- gfhrjcfyb vwtyfhtt,bc vj.dfybs* 



 21

-fpjnbc ufvj.tyt,bs% vhtodtkj,fib - vfwbdfh futynfl^ vtlbwbyfib - yfhrjpbc 

cfiefkt,fl^ s[tdfl cfhfrtnj cfodfdib - lfv;fyudtkfl lf vfybnhbht,tk futynfl& 

 

 
  

yf[&6&   fpjnbc oht,heydf ,eyt,fib 

 

 

 

§ 2&2&3&  FPJNITVWDTKB YBDSBTHT<T<B FNVJCATHJIB& 

AJNJMBVBEHB CVJUB 

 

fnvjcathjc gbhdtkfl ufv,by'eht,kfl bsdkt,f fpjnbc jmcblt,b $pjuflfl 

NxOy$^ hjvtkbw fnvjcathjib c[dflfc[df cfodfdbc _ odflb obfqbctekbc lf c[df 

jhufyekb ybdsbtht,t,bc lfodbc itltufl [dlt,f& fpjnbc jmcblt,bs ufhtvjc 

f,by'eht,c s,jtktmnhjcflueht,b^ yfdsj,uflfvfveifdt,tkb mfh[yt,b^ cfvhtodtkj 
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cfofhvjt,bc rdfvkbc fbht,b lf cffdnjvj,bkj nhfycgjhnbc ufvjyf,jkmdb fbht,b& 

fpjnbc jmcblt,c itbwfdc hfrtnbc cfodfdbw& 

 fpjnbc jmcblt,b 'kbthnjmcbrehb ybdsbtht,t,bf& 0^5 vu$k rjywtynhfwbbc 

lhjc fpjnbc jmcblt,b bodtdc abkndt,bc^ cfceysmb upt,bc v'bvt lffdflt,t,c& fpjnbc 

jmcblt,bc pqdhekb lfcfidt,b rjywtynhfwbff 0^005 vu$k& 

jhufyekb cfs,j,bc odbcfc ofhvjbmvyt,f ybnhjpjlbfkrbkfvbyt,b^ pjuflb 

ajhvekbs R2N-N=O $cflfw R fhbc yf]thb yf[ibho.fk,flbc hflbrfkb$^ hjvtkbw 

vbtresdyt,f cfibihjt,bc 1 rkfcbc rfywthjutyek ybdsbtht,t,c& ufcekb cfereybc 50-bfy 

okt,ib fqvjxtybk bmyf fvjybevybnhjfvblb - (O2N)2NH4^ hjvtkbw ufvjb.tyt,f 

hfrtnbc cfodfdfl lf hjvtkbw trjkjubehfl ceasf cfodfdc ofhvjflutyc&  

fpjnbc jmcblt,c ite'kbf ufvjbodbjc ufhtvjc jhvfufl lf,by'eht,f%  

_ fpjnbc jmcblt,b b[cyt,f o.fkib fpjnv;fdfc lf fpjnjdfyb v;fdfc ofhvjmvybs& 

tc v;fdt,b vbtresdyt,f ufhtvjc vtjhfl ufv,by'eht,kt,c lf ujubhljdfy v;fdfcsfy lf 

ujubhlv;fdfcsfy thsfl bodtdc v;fdeh odbvt,c $b[& § 3&5$* 

_fpjnbc jmcblt,b vjyfobktj,c t&o& #cfs,ehbc tatmnbc@ itmvyfib lf^ 

itcf,fvbcfl^ gkfytnbc cfiefkj ntvgthfnehbc fotdfib& #cfs,ehbc tatmnbc@ itmvyfib 

fpjnbc jmcblt,bc obkbf 10)^ yf[ibh,flbc lbjmcblbcf _ 55)^ vtsfybc  _ 20)^ 

yf[ibho.fk,flt,bc _ 15)& 

_ fpjnbc jmcblt,c ite'kbf fnvjcathjib itethsltc yf[ibho.fk,flt,c^ hfw 

bodtdc ajnjmbvbeh cvjuc& yf[ibho.fk,flt,bw cfodfdb obfqbctekbc lfodbc itltufl 

[dlt,f fnvjcathjib lf fvbnjv gbhdtkfl ufv,by'eht,tkc ofhvjflutyc& 

ajnjmbvbehb cvjub ofhvjbmvyt,f htfmwbfsf hsekb cbcntvbc itltufl^ 

hjvtkibw vjyfobktj,ty hflbrfkt,b& fv hsekb ghjwtcbc gbhdtkb cnflbbc 

vbvlbyfhtj,bcfsdbc fewbkt,tkbf vpbc eknhfbbcathb c[bdt,b%  

NO2     vpbc eknhfbbcathb c[bdt,b         NO + O∗ 
                                                                                  hflbrfkb 
itvltu ;fyu,flbc hflbrfkb htfubht,c ;fyu,flbc vjktrekfcsfy jpjybc 

vjktrekbc ofhvjmvybs% 

O∗ + O2                              O3  
jpjyb njmcbrehb fbhbf hjujhw w[jdtkt,bcfsdbc^ bct vwtyfhtt,bcfsdbc& bub 

fnvjcathjc vtjhfl ufv,by'eht,tkc ofhvjflutyc& se /fthib fh fhbc 

yf[ibho.fk,flt,b^ bc ethslt,f fpjnbc vjyjmcblc^ hbc itltuflfw rdkfd fpjnbc 

lbjmcblb ofhvjbmvyt,f% 

NO + O3                           NO2 + O2  

fvhbufl^ fqybiyek #itrhek wbrkib@ fpjnbc lbjmcblbc itvwdtkj,f 

fnvjcathjib ewdktkb hxt,f& vfuhfv fnvjcathjib yf[ibho.fk,flt,bc fhct,j,bc 

itvs[dtdfib tc wbrkb bhqdtdf $ituf[ctyt,s^ hjv yf[ibho.fk,flt,b ofhvjbmvyt,bfy 

cfodfdbc fhfchekfl lfodbc itltufl& rfirfif vpbc cbyfsktpt tc yf[ibho.fk,flt,b 

bodtdc ajnjmbvbeh cvjuc& fv ghwtcib yf[ibh,flbc lf fhfchekfl lfvodfhb cfodfdbc 
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v.fhb yfobkfrt,bw vjyfobktj,c$& jpjyb^ hjvtkbw fqybiyekb wbrkbc ths-ths 

rjvgjytync ofhvjflutyc^ htfubht,c e]th yf[ibho.fk,flt,sfy^ hbc itltuflfw 

ofhvjbmvyt,f jhufyekb hflbrfkt,b $vfu& CH3O, HC=O$^ hjvkt,bw ethslt,f fpjnbc 

jmcblt,c lf ofhvjmvybc fklt/bleh lf ybnhfnek jhufyek yfthst,c& vcufdcb yfthst,b 

rb jpjysfy thsfl fnvjcathjc vtjhfl ufv,by'eht,tkc ofhvjflutyc^ hjvtkbw 

ajnjmbvbehb cvjubc ofhvjmvyfc bodtdc $yf[&7$& 

 
yf[&7&  ajnjmbvbehb cvjubc ofhvjmvyf 

 
bydthcbekb atyf 

 
yf[&8* ajnjmbvbehb cvjubc ofhvjmvybc [tkitvo.j,b fnvjcathekb gbhj,t,b& 

f$ fh fhct,j,c bydthcbekb atyf^ 

,$ fhct,j,c bydthcbekb atyf& 
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vcjakbjc ,tdh mfkfmib tc ghj,ktvf hseklt,f fnvjcathjib t&o& bydthcbekb 

atybc fhct,j,bs $yf[&8$& bydthcbekb atyf ofhvjflutyc uf[eht,ekb /fthbc atyfc^ 

hjvtkbw  #ufojkbkbf@ mfkfmbc sfdpt lf /fthbc mdtlf^ eahj wbd atyfc fh f'ktdc 

ufcfcdktkc& bydthcbekb atyf fh itbwfdc ntyc lf uffxybf vfmcbvfkehb ufvzdbhdfkj,f 

vpbc ufvjc[bdt,bcfsdbc& fvbc itltufl [lt,f /fthbc mdtlf atyfib itxtht,ekb vtjhflb 

ufv,by'eht,kt,bc lfuhjdt,f& fcts gbhj,t,ib fq'hekb ajnjmbvbehb cvjubc itvxytdf 

[ibhfl itb'kt,f w[tk fvbylib mfkfmbc sfdpt rdfvkbc cf[bs& tc rdfvkb 

ufygbhj,t,ekbf cvjubc yfobkfrt,bs& 

 

 

 

 

§ 2&2&4&  JPJYB 

 

jpjyb $O3$ vjwbcahj fbhbf& /fthib jpjybc itvwdtkj,f cfiefkjl 0^000001) 

$vjw&$ fqotdc^ hfw ittcf,fvt,f 3  vv-bfy atyfc& yjhvfkeh oytdfpt jpjyb b[cyt,f o.fkib 

$100 vjw&%45 vjw& o.fkib$& 

fnvjcathjib jpjybc 'bhbsflb vfcf 10-50 rv cbvfqktpt bv.jat,f& jpjybc atybc 

cbcmt 2^3 - 5^2 vv afhukt,ib vth.tj,c& ,eyt,fib itbvxytdf jpjybc itvwdtkj,bc ufphlf 

trdfnjhblfy gjkecbcfrty* jpjybc atybc cbcmt vbybvfkehbf itvjlujvfpt^ vfmcbvfkehb 

- ufpfa[ekpt& 

ltlfvbofpt cbwjw[kbc ityfhxeyt,f cf/fthj ufhtvjib jpjybc atybc fhct,j,bc 

o.fkj,bsff itcf'kt,tkb& jpjyb 'bhbsflfl cnhfnjcathjibf sfdvj.hbkb lf fhct,bs 

ufdktyfc f[ltyc cnhfnjcathjc s,eh ht;bvpt& jpjybc atyf isfysmfdc vpbc 

eknhfbbcath hflbfwbfc& fvbs jpjyb bwfdc ltlfvbofpt .jdtkbdt wjw[fkc vpbc 

eknhfbbcathb hflbfwbbcfufy  $b[&§ 3&4& lf§ 6&2&$& 

jpjyb ofhvjbmvyt,f fnvjcathekb ;fyu,flbcfufy% 

1& ztmf-me[bkbc lhjc itvltub cmtvbs% 

3О2                2О3 

NO+2O2                    NO2+O3 

2NO2+2O2                        N2O5+O3  

2& ltltvbobc fnvjcathjc ptlf atyt,ib vpbc ufvjc[bdt,bc eknhfbbcathb 

c[bdt,bc vjmvtlt,bs% 

3О2               2О3 

pfa[ekj,bs lbl mfkfmt,ib^ cflfw fdnjnhfycgjhnbc byntycbehb vj'hfj,ff^ 

bphlt,f /fthib jpjybc itvwdtkj,f& jpjybc rjywtynhfwbbc vjvfnt,bc gbrb itbvxytdf 
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17 cs-pt^ [jkj lfrkt,bcf - 22 cffsbc itvltu& tc bvbs fb[cyt,f^ hjv fdnjvfymfyt,bc 

ufvjyf,jkmdb fbht,bc rjvgjytynt,b vpbc tythubbc vjmvtlt,bs ofhvjmvybfy jpjyc& 

jpjyb vwbht rjywtynhfwbbs fhfnjmcbrehbf^ vfuhfv se vbcb rjywtynhfwbf 100 

v&o& $vtvbkbjytl obkc$ fqtvfnt,f^ bub njmcbrehb [lt,f& [fyuh'kbdfl .jayf bcts 

fnvjcathjib^ hjvtkbw 0^000001) jpjyc itbwfdc^ bodtdc ufqbpbfyt,ekj,fc^ 

lfqkbkj,fc lf sfdbc nrbdbkc& eahj vfqfkb  rjywtynhfwbbc lhjc jpjyb bodtdc 

uekbchtdfc^ w[dbhblfy cbc[kltyfc lf sdfkbc fyst,fc& jpjybc [fyuh'kbdfl 

ptvjmvtlt,fv itb'kt,f ufvjbodbjc uekbc reysbc uflfudfht,f $#pfa[ekbc i[fvb@$& 

uthvfybfib itvjqt,ekbf cgtwbfkehb rfyjyb^ hjvtkbw bsdfkbcobyt,c 

vjcf[ktj,bcfsdbc /fthib jpjybc itvwdtkj,fpt^ vbcb rjywtynhfwbbc vjvfnt,fpt 

byajhvfwbbc itn.j,byt,fc& ufycfpqdhek hfbjyt,ib lf ufycfpqdhek gthbjlib 

lhjt,bs brh'fkt,f nhfycgjhnbc vj'hfj,f& 

 

 

 

 

§ 2&2&5&  YF{IBH<FLBC LBJMCBLB 

 

yf[ibh,flbc lbjmcblb fye yf[ibhv;fdf fbhb $CO2$ o.fkib rfhufl [cyflb $1%1$ 

fbhbf& ltlfvbobc fnvjcathjib CO2-pt vjlbc fnvjcathjc vfcbc 0^046)& CO2 [tkc fh 

eo.j,c ,fmnthbt,bc^ j,bc cjrjc w[jdtkmvtlt,fc& fvbnjv CO2-bc fnvjcathjib 

vybidytkjdyfl bphlt,f rdt,bc ghjlemnt,bc ityf[dbc dflf& cfs,eht,ib CO2-bc vfqfkb 

itvwdtkj,f [tkc eo.j,c vwtyfhtsf phlfc& fvbc ufvj CO2-c [ibhfl #yf[ibhv;fdf 

cfcemc@ eojlt,ty& /fthib 3 )-vlt CO2-bc itvwdtkj,f ufdktyfc fh f[ltyc flfvbfybc 

jhufybpvpt& CO2-bc rjywtynhfwbbc ufphlf efh.jabsfl vjmvtlt,c flfvbfypt& /fthib 

10)  CO2-bc  itvwdtkj,bcfc flfvbfyb hfvltybvt oesib rfhufdc ujyt,fc lf rdlt,f 

ceysmdbc ufxtht,bc itltufl^ [jkj /fthib 20)  CO2-bc  itvwdtkj,f hfvltybvt ofvib 

bodtdc cfcbwjw[kj wtynht,bc gfhfkbxc&  CO2  vybidytkjdfy hjkc fchekt,c ,eyt,fib 

yf[ibh,flbc oht,heydfib $yf[&9$&  
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                                                               ceysmdf                                                ajnj- 

                                                                                        vwtyfhtekb               cbystpb        

                                                                                            cfrdt,b  

   

odf     

 

 

 

 

 

 

 

yf[& 9&  yf[ibh,flbc oht,heydf ,eyt,fib 

 

yf[ibh,flbc lbjmcblb fhbc ltlfvbofpt vwtyfhtekb jhufybpvt,bc cbwjw[kbc 

o.fhj& vbcufy ofhvjbmvyt,f% vjyj-^ lb_  lf gjkbcfmfhblt,b& vfufkbsfl^ ukerjpf^ 

ahemnjpf^ cfmfhjpf lf c[d& vwtyfht isfysmfdc CO2-c ajnjcbystpbc ghjwtcib^ [jkj 

w[jdtkb^ gbhbmbs^ ufvj.jac CO2-c ceysmdbcf lf cfzvkbc vjytkt,bc ghjwtct,bc lhjc& 

CO2  fhbc w[jdtkehb jhufybpvt,bc ceysmdbc ghjlemnb& bc ethslt,f /tvjukj,byc lf 

cbc[kbc yfrflbs uflflbc abkndt,ib^ cflfw uflfbwdkt,f ;fyu,flpt& 

cf/fthj ufhtvjib 0^06)  CO2-bc itvwdtkj,f bodtdc t&o& #cfs,ehbc tatmnc@ 

$#jhfy;thtfc tatmnc@$ fmtlfy ufvjvlbyfht .dtkf itltubs $b[&§ 3&3&$& 

fnvjcathjib yf[ibh,flbc lbjmcblbc vj[dtlhbc vbptpt,bf% 

-.dtkf wjw[fkb jhufybpvbc fvjceysmdf* 

-ltlfvbobc yfghfkt,blfy ufvj.jaf lf dekrfyehb fvjahmdtdf* 

-.dtkf cf[bc jhufyekb cfodfdbc $yfdsj,b^ mdfyf[ibhb^ fbhb^ vthmfyb$ lfodf& 

vcjakbjib v[jkjl s,jtktmnhjwtynhfkt,bc qevkt,ib^ hjvkt,bw veifj,ty 

jhufyek cfodfdpt^ .jdtkokbehfl ofhvjbmvyt,f lff[kjt,bs 6 vkhl n CO2& vbcb  

'bhbsflb yfobkb frevekbhlt,f rfh,jyfnek rhbcnfkeh mfyt,ib^ jrtfybc acrthpt^ 

vwtyfhtek lf w[jdtkeh jhufybpvt,ib& fnvjcathjib  CO2-bc itvwdtkj,f ytk-ytkf 

vfnekj,c& erfyfcrytkb 100 okbc vfy'bkpt CO2-bc itvwdtkj,f fnvjcathjib 25)-bs 

ufbpfhlf& fvfy ufvjbodbf ltlfvbofpt cfiefkj ntvgthfnehbc ufphlf 0^5-0^70C-bs& 

dfhfelj,ty^ hjv \\+ cfereybc ,jkjcfsdbc ltlfvbofpt ntvgthfnehf 1^5-4^50C-bs 

cfodfdb vfcfkt,b 
$cfs,j,b$ 

mdfyf[ibhb^ 
ytlkb yfdsj,b 

wfhwb^ 
rbhmdf 

w[jdtkt,b 
 

vwtyfhtt,b 

CO2 
fnvjcathjib 
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ufbphlt,f& sevwf pjubthsb vtwybthbc fphbs rkbvfnbc wdkbkt,f lfrfdibht,ekbf 

rjcvjcsfy - vpbc fmnbdj,fcsfy^ ltlfvbobc qth'bc lf[hfcsfy^ vndhbc qhe,kt,sfy lf 

f&i& 

fnvjcathjib CO2-bc itvwdtkj,bc ufphlbs ufvjodtekb rkbvfnbc 

wdkbkt,t,bc ghjuyjpb vjwtvekbf w[hbkib =2-1& 

fnvjcathek /fthib ntysfy  CO2-bc  ehsbthsmvtlt,bc itltufl ofhvjbmvyt,f 

cecnb yf[ibhv;fdf% 

CO2+H2O               H2 CO3 

$b[&§ 3&5& #v;fdehb odbvf@$ 

                       

  w[hbkb =2-1 

yf[ibh,flbc lbjmcblbc itvwdtkj,bc ufvj 

rkbvfnbc wdkbkt,bc ghjuyjpb 

VJCFKJLYTKB lhjsf ufyvfdkj,fib vjcfkjlytkb 

1& pqdbc ljybc cfiefkj-

ukj,fkehb fotdf& 

vjcfkjlytkbf vjvfdfkib 

rkbvfnbc lfs,j,bc itltufl 

pqdbc o.kbc s,ehb ufafhsjt,f& 

pqdbc ljybc fotdfpt ,tdhfl 

eahj yfrkt, ufdktyfc vjf[ltyc 

v.bydfhekb .byekbc lyj,f fy 

v.bydfht,blfy fbc,thut,bc 

vj[ktxf 

 

2& ptlf ufytlt,ib yfktmt,bc 

hfjltyj,bc ufphlf& rkbvfnbc 

lfs,j,bc rdfklfrdfk gjkecbc 

vbvfhsekt,bs s,bkb /fthbc 

byntycbehfl itzhfv itb'kt,f 

ufvjbodbjc yfktmt,bc ufphlf fv 

ufytlt,ib& 

 

1& .byekbc pqdbc vfcbc itvwbht,f& vjcfkjlytkbf 

rkbvfnbc lfs,j,bc itcf,fvbcfl& 

 

2& vbobc ptlfgbhbc ntvgthfnehbc cfiefkj-

ukj,fkehb fotdf& fnvjcathjib yf[ibh,flbc 

lbjmcblbc itvwdtkj,bc ufjhvfut,bcfc 

vjcfkjlytkbf ntvgthfnehbc fotdf 1&5-4&5 0C -bs& 

3& gjkfhek jkmt,ib pfvsfhib vbobc ptlfgbhbc 

ntvgthfnehbc fotdf& 

gjkecbcfrty pqdbc .byekbc cfpqdhbc 

uflfyfwdkt,bc itltufl vjcfkjlytkbf gjkfhek 

jkmt,ib pfvshbc ntvgthfnehbc vrdtshfl fotdf& 

o.kbc qbf ptlfgbhbc afhsj,bc ufphlbc lf pqdbc 

.byekbc cbcmbc itvwbht,bc itltufl vjcfkjlytkbf 

gjkfhek cathjt,ib fnvjcathjc mdtlf atybc 

ntvgthfnehbc cfv]thflb fvfqkt,f cfiefkj-

ukj,fkeh lfs,j,fcsfy itlfht,bs& 

4& yfktmt,bc cfiefkj-ukj,fkehb hfbjyt,bc 

ufphlf& vbobc ptlfgbhbc ufs,j,bc vjvfnt,f 

ufvjbodtdc eahj byntycbeh fjhsmkt,fc lf^ 

itcf,fvbcfl^ yfktmt,bc cfiefkj ukj,fkehb 

hfjltyj,bc ufphlfc& sevwf^ wfkrtek htubjyt,ib 

itcf'kt,tkbf yfktmt,bc hfjltyj,bc itvwbht,f& 
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cfdct,bs vjcfkjlytkb sbsmvbc etzdtkb 

rjynbytynfkeh hfbjyt,ib 

pfa[ekib ybflfubc ufvjihj,f 

lf uflf[eht,f& pjubthsb 

vrdktdfhbc ghjuyjpbs [fyuh-

'kbdb gthbjlbc ufyvfdkj,fib 

cfdct,bs vjcfkjlytkbf cfiefkj 

ufytlbc pjyfib  pjubths 

ibufrjynbytynfkeh htubjyib 

ybflfubc itcfvxytdb ufvjihj,f^ 

hfw lfrfdibht,ekbf^ 'bhbsflfl^ 

sjdkbc lyj,bc lf fnvjcathekb 

yfktmt,bc itlfht,bs  flht 

lfvsfdht,bs^ fuhtsdt ufpfa[e-

kblfy pfa[ekib uflfcdkbc 

gthbjlib ybflfubc ntybfyj,bc 

itvwbht,bc eahj flht lfo.t,bs& 

[fyuh'kbdb ojyfcojhj,bc tc 

vjltkb itvlujvb hfvltybvt 

fsoktekbc vfy'bkpt 

fnvjcathjc itvflutykj,bc lf 

rkbvfnbc wdkbkt,bc 

ntyltwbbcfsdbc cfbvtlj jhb-

tynbhfl dth ufvjlut,f& 

cnhfnjcathjc vybidytkjdfyb ufwbdt,f&  

ptlf cnhfnjcathjib jpjybc rjywtynhfwbbc 

itvwbht,f ufvjbodtdc vpbc eknhfbbcathb 

ufvjc[bdt,bc isfysmvbc itvwbht,fc lf^ itcf,fvbcfl^ 

vbcb ufs,j,bc itvwbht,fc&  

cnhfnjcathjib yf[ibh,flbc lbjmcblbc lf 

c[bdehb tythubbc visfysmvtkb c[df fbht,bc 

rjywtynhfwbbc ufphlf uff'kbtht,c  cnhfnjcat-

hjlfy cbs,jc ufvjc[bdt,fc& 

fwbdt,bc vjvfnt,fcsfy it[fvt,ekb ufs,j,bc 

itvwbht,f ufvjbodtdc ptlf fnvjcathjc 

ntvgthfnehbc itvwbht,fc 

 

 

 

 

2&2&6&  YF{IBH<FLBC VJYJMCBLB 

 

yf[ibh,flbc vjyjmcblb $CO$ fhbc eathj lf eceyj^ o.fkib welfl [cyflb 

$2^5%100 vjw&$ fbhb& yf[ibh,flbc vjyjmcblb ofhvjbmvyt,f jhufyekb ofhvjij,bc 

ghjlemnt,bc fhfchekb odbcfc% 

С6H14+6^5О2                             6CO+7H2О 

3C+2O2                           2CO+CO2 

yf[ibh,flbc ~++` jmcblbc o.fhjt,blfy fqcfybiyfdbf vtnfkehubekb mfh[yt,b& 

CO lblb hfjltyj,bs itlbc ,h'vtlbc fbhib $30)-vlt$^ tktmnhjajkflcflyj, 
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hrfkehb qevkbc ufvjyf,jkmd fbhib $15-25)-vlt$^ rjydthnthbc fbhib 80-85)-vlt 

$vjw&$^ rjmcbc lf utythfnjhbc fbht,ib& 

yf[ibh,flbc vjyjmcblb ofhvjbmvyt,f fdnjvj,bkbc 'hfdbc xfrtnbk cbdhwtib 

veifj,bcfc& CO-c itvwdtkj,bc vfqfkb ljyt itbvxytdf nhfycgjhnbc uf'kbtht,ekb 

vj'hfj,bc flubkt,ib^ vfqfkb ityj,t,bs ufityt,ek mfkfmbc mext,ib& yf[ibh,flbc 

vjyjmcblb itlfht,bs vfqfkb rjywtynhfwbbs itlbc cbufhtnbc rdfvkibw& 

xfceysmek /fthsfy thsfl jhufybpvib vj[dtlhbkb CO ethslt,f /tvjukj,byc 

lf ofhvjmvybc dfhlbcath rjvgktmcc-rfh,jmcb/tvjukj,byc^ hjvtkbw fath[t,c 

yjhvfkehfl ceysmdfc^ hfvfw itb'kt,f ufvjbodbjc cbrdlbkb& fvltyfl^ CO 'kbth 

njmcbreh yfthsc ofhvjflutyc^ vfc #v[esfd fbhcfw@ eojlt,ty& /fthib yf[ibh,flbc 

vjyjmcblbc pqdhekb  lfcfidt,b rjywtynhfwbff $plr$ 0^02 vu$k& vjofvdkbc ybiyt,bf% 

lfqkbkj,f^ sfdbc nrbdbkb^ sfd,he^ ujyt,bc lfrfhudf& 

lblb mfkfmt,bc wtynhfkeh yfobkt,ib fqvjxtybkbf yf[ibh,flbc jmcblbc 

itvwdtkj,bc ljyt^ hjvtkbw 60 v&o&-c fqtvfnt,f^ vfiby^ hjltcfw ]fylfwdbc vcjakbj 

jhufybpfwbbc yjhvt,bc vb[tldbs /fthib CO-c pqdhekb itvwdtkj,f 8 cs ufyvfdkj,fib 

fh eylf fqtvfnt,jltc 8 v&o&-c fy  1 cs ufyvfdkj,fib - 36 v&o&-c& 

yf[ibh,flbc vjyjmcblb fh ehsbthsmvtlt,c o.fksfy^ nentt,sfy& welfl 

isfbysmvt,f fmnbdbht,ekb yf[ibhbs& fvbnjv fbhobyfqib cjh,tynfl ufvjb.tyt,f 

cgbkty'bc jmcblb $CuО$^ vfyufyevbc jmcblb $МnO2$^ t&o& /jgrfkbnbc fbhobyfqb& 

/jgrfkbnbc vjmvtlt,f tae'yt,f yf[ibh,flbc vjyjmcblbc yfpibh,flbc lbjmcblfl 

lf;fyudbc rfnfkbpeh lfxmfht,fc% 

2СО+О2   
rfn&

     2CО2+Q 
vfuhfv fctsb fbhobyfqb vje[th[t,tkbf^ dbyfblfy cjh,tynbc ntvgthfnehf 

sfylfsfy bphlt,f lf flfvbfyc s,bkb /fthbs e[lt,f ceysmdf& 

 

 

 

§ 2&2&7&  FNVJCATHEKB  /FTHBC C{DF LFVF<BY"EHT<KT<B 

 

UJUBHLBC JMCBLT,B& ujubhlbc lbjmcblb $ujubhljdfyb fy/blhblb - ЅO2 lf 

ujubhlbc nhbjmcblb  $ujubhlbc fy/blhblb$- ЅO3 ofhvjbmvyt,f ujubhlitvwdtkb 

$0^05)-vlt$ cfs,j,bc odbcfc& fv jmcblt,bs uf,by'eht,ekb /fthb efh.jabsfl vjmvtlt,c 

ufhtvjpt^ vwtyfhtt,pt^ wjw[fk jhufybpvt,pt& flfvbfybc vbth ujubhlbc jmcblt,bc 

xfceysmdf bodtdc gbhib ecbfvjdyj utvjc^ kjhojdfyb ufhcbc ufqbpbfyt,fc^ [jkj 

itvltu cfceysmb upt,bc fyst,fc& flfvbfybcfsdbc ujubhlbc jmcblt,bc plr - 0^02 vu$v3& 

ujubhlbc jmcblt,b efh.jabsfl vjmvtlt,c  vwtyfhtt,ptw^ ufycfresht,bs yf'dpt^ 

cjzpt^ ve[fpt^ fh.bc [tpt^ dfppt& 
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ujubhljdfyb yfthst,bc ptvjmvtlt,bs obodbfyb vwtyfhtt,bc phlf itlfht,bs 

cohfafl o.lt,f^ [jkj .eh'tyb qt,ekj,c vjyfwhbcahj itathdfc lf v;fdt utvjc 

$ukerjpbc ofhvjmvybc ito.dtnbc ufvj$& ufycfresht,bs vfdytl vjmvtlt,c ujubhljdfyb 

fy/blhblb^ hjvtkbw wdkbc mkjhjabkbc itvflutykj,fc^ hbsfw vwtyfhbc jhufybpvib 

bhqdtdf ybdsbtht,fsf yjhvfkehb wdkf& 

VEHB^ fye ntmybrehb yf[ibh,flb& vehb ifdb athbc odhbklbcgthcbekb 

ybdsbtht,ff^ hjvtkbw ofhvjbmvyt,f jhufyekb cfs,j,bc fhfchekb odbc fy sthvekb 

lfikbc itltufl& 

rdfvkib vehbc fhct,j,f vbesbst,c cfs,j,bc fhfchek odfpt& vehb 

ufycfresht,bs lblb hfjltyj,bs ufvjb.jaf s,jtktmnhjcfluehib mdfyf[ibhbc 

fhfchekb odbcfc^ lbptkbc 'hfdbc veifj,bcfc lf f&i& ufhlf bvbcf^ hjv sdbsjy vehbc 

yfobkfrt,b njmcbrehbf^ vfs ptlfgbhpt flcjh,bhlt,f c[dflfc[df rfywthjutyekb 

ybdsbtht,f^ vfufkbsfl^ gjkbwbrkehb fhjvfnekb yf[ibho.fk,flt,b& 

vehb afhsjl ufvjb.tyt,f vhtodtkj,fib% htpbybc yfrtsj,fsf^ njgjuhfabekb 

cfqt,fdbc^ neibc lf f&i& lfcfvpflt,kfl& 

vehbc plr% 

-vfmcbvfkehb ths]thflb - 0^15 vu$v3* 

- cfiefkj lqt-qfvehb ljpf - 0^05 vu$v3& 

vehb vbtresdyt,f cfibib ybdsbtht,t,bc +++ rkfcc& 

uthvfybfib ufvjyf,jkmdb fbht,blfy vehbc lfzthbc vbpybs #lfbvkth,tywbc@ 

abhvbc fdnjvfymfyt,pt ufvjb.tyt,f rthfvbrekb abknht,b& 

RDFVKB& rdfvkb vfqfklbcgthcbekb fthjpjkbf^ hjvtkibw v.fhb afpf 

odhbklbcgthcbekb yfobkfrt,bc cf[bsff itnbdnbdt,ekb& 

rdfvkb ofhvjbmvyt,f jhufyekb ybdsbtht,t,bc odbcfc $;fyu,flbc fhfcfrvfhbcb 

hfjltyj,bc itvs[dtdfib$& rdfvkb itbwfdc c[dflfc[df njmcbreh ybdsbtht,fc^ [jkj 

sdbsjy rdfvkc fmdc ybckbcf lf cvjubc ofhvjmvybc eyfhb& 

YBCKB fhbc /fthb^ hjvtkbw fthjpjkbc cf[bs itbwfdc o.kbc eodhbktc 

odtst,c& ybckb ofhvjbmvyt,f /fthib uflf]tht,ekb o.kbc jhsmkbc rjyltycfwbbc 

itltufl&  

CVJUB itlut,f vndhbc v.fhb yfobkfrt,bcfufy^ zdfhnkbcfufy^ rdfvkbcf lf 

ybckbcfufy& cvjub bodtdc ceysmdbc jhufyjt,bc lffdflt,t,c lf cbc[kbc vbvjmwtdbc 

lfhqdtdfc& lbl mfkfmt,ib cvjub lf ybckb 'fkbfy ,tdhb flfvbfybc lffdflt,fc bodtdc& 

SFV,FMJC RDFVKB itbwfdc njmcbreh ybdsbtht,fc ,typ-fkaf-gbhtyc $.jdtk 

cbufhtnpt 20 vu-vlt$^ fuhtsdt vtsbkghjgbktyc^ lbdbybkc^ bpjghtyc^ ,typjkc^ 

ybnhjpj- lf  ybnhjlbfkrbkfvblc^ hjvkt,bw rfywthjutyt,c ofhvjflutyty& 

]fyvhstkj,bcfsdbc cfibibf fuhtsdt ybrjnbyb^ hjvtkcfw itbwfdc sfv,fmj& ybrjnbyb 

cbs[tf^ hjvkbc leqbkbc ntvgthfnehff 2450C& ybrjnbyb b[cyt,f o.fkib lf jhufyek 

ufv[cytkt,ib& /fthpt lf;fyudbc itltufl qt,ekj,c .fdbcathc& vfqfknjmcbrehbf^ 
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cfcbrdlbkj ljpff 40 vu& vwbht hfjltyj,bs vjmvtlt,bcfc bodtdc wtynhfkehb lf 

gthbathbekb ythdekb cbcntvbc fqupyt,fc^ cbc[kbc oytdbc vjvfnt,fc^ ybrjnbyb 

rfywthjutyekbf& bodtdc abkndt,bc rb,jc& 

ybrjnbyb bodtdc mhjybrek vjofvdkfc $ybrjnbybpvc$^ hjvkbc cbvgnjvt,bf% 

vt[cbtht,bcf lf ihjvbceyfhbfyj,bc lfmdtbst,f^ [dtkt,f& ybrjnbybpvbc ajypt [ibhfl 

dbsfhlt,f o.kekjdfyb lffdflt,f fy ufcnhbnb^ /bgthnjybekb lffdflt,f^ 

cntyjrfhlbf lf c[d& 

rfywthjutyek ybdsbtht,t,c vbtresdyt,f fuhtsdt sfv,fmjib itvfdfkb 

gjkbwbrkehb fhjvfnekb yf[ibho.fk,flt,b^ ybnhjpjfvbyt,b  lf c[df 30-pt vtnb 

ybdsbtht,f& vfsb itvwdtkj,f sfv,fmjib vth.tj,c afhsj pqdht,ib - 1 cbufhtnib 91 yu5 

lf vtnb& fv njmcbrehb ybdsbtht,t,bc rjywtynhfwbf vcjakbjc fhw ths mdt.fyfib fh 

htuekbhlt,f& 

1994 otkc hectsib ufvjdblf lflutybkt,f^ hjvtkvfw lffotcf htukfvtynb 

cbufhtnib abct,bc pqdhek lfcfidt, ljytpt $pll$& fv uflfo.dtnbkt,bc sfyf[vfl 1 

cbufhtnib abcbc pll itvwbhlf 12 vu-vlt^ [jkj ybrjnbybcf - 1^1 vu-vlt& cbufhtnbc 

vj[vfht,bc itcfvwbht,kfl itveifdt,ekbf ybrjnbyxfvyfwdkt,tkb ghtgfhfnt,b^ 

hjvkt,bw itbwfdty vce,em yfhrjnbrek ybdsbtht,t,c $cfk,eyb^ nf,ktnt,b^ cfqtzb 

htpbyf lf c[d&$& bcbyb tyfwdkt,bfy hf ybrjnbyc^ fh bodtdty jyrjkjubeh lffdflt,t,c 

$vbbqotdf 50) tatmnb$& 

cfmfhsdtkjib vjcf[ktj,fpt sfv,fmjc rdfvkbc vfdyt vjmvtlt,bc itvwbht,bc 

vbpybs 2004 okbc bfydhblfy 'fkfib itdblf rfyjyb^ hjvkbc sfyf[vfl lfotct,ekt,t,ib^ 

jhufybpfwbt,ib lf cfpjufljt,hbdb sfdit.hbc flubkt,ib cbufhtnbc vjotdf 

yt,flfhsekbf v[jkjl vjotdbcfsdbc ufvj.jabk cfsfyflj flubkt,ib& fyfkjubehb 

rfyjyb erdt vjmvtlt,c vcjakbjc vhfdfk mdt.fyfib& 

AJCAJHB& ajcajhb itlbc vsbc mfyt,ib lf ofhvjbmvyt,f vwtyfhtt,bc lf 

w[jdtkt,bc w[jdtkvjmvtlt,bc ghjlemnt,bc lf jhufyekb yfist,bc vbythfkbpfwbbc 

itltufl& 

trjcbcntvt,ib ajcajhb ofhvjbmvyt,f PО4
3--bc cf[bs& 

ajcajhb ofhvjmvybc hfvltybvt vjlbabrfwbfc% stshb ajcajhb fldbkfl 

sdbsffklt,f^ cb,ytktib fyfst,c& 

obstkb ajcajhb mbvbehfl yfrkt,fl fmnbehbf^ vjvofvkfdbf& 

ajcajhb itlbc wjw[fkb e]htlt,bc itvflutykj,fib jhsj- lf 

gbhjajcajhv;fdfc lf vfsb ofhvjt,ekt,bc cf[bs& ajcajhb fewbkt,tkbf .dtkf 

wjw[fkb jhufybpvbcfsdbc^ sevwf ltlfvbofpt ths-thsb yfrkt,fl vbcfodljvb 

tktvtynbf& 

vbobcptlf trjcbcntvt,ib ajcajhb itlbc ,vekb ajhvbs^ hjvtkbw 

vbeodljvtkbf vwtyfhtt,bcfsdbc& vwtyfhtt,bcfsdbc ajcajhbc cbzfh,t fhff cfcehdtkb 

$bctdt^ hjujhw vbcb yfrkt,j,f$& 
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ajcajhb ufvjb.tyt,f cfhtw[b cfiefkt,t,bc^ cfcemt,bc^ fcfysbc ofhvjt,fib^ 

vtnfkehubfib $hjujhw ufyv;fyufdb^ pjubthsb ityflyj,bc rjvgjytynb$^ jhufyek 

cbystpib& 

ajcajhbc jmcblb $P2O5$ ufvjb.tyt,f hjujhw fbht,bcf lf cbs[tt,bc ufvihj,b^ 

hjujhw ufvfeo.kjt,tkb htfutynb^ hjujhw rfnfkbpfnjhb gjkbvtht,bc 

$gjkbbpj,esbktybc lf cpd&$ vbqt,bcfc& 

ajcajhbc mkjhblb $PСL5$ ufvjb.tyt,f jhufyek cbystpib^ hjujhw 

vfmkjhbht,tkb futynb& i[fvbfybf^ f[fcbfst,c ajcajhtctywbbc $kevbytcwtywbbc$ 

sdbct,f& 

pjubths mdt.fyfib ufhtvjclfwdbsb bynthtct,blfy ufvjvlbyfht frh'fkekbf 

ajcajhjdfyb cfcemt,bcf lf ajcajhitvwdtkb ufvhtw[b cfiefkt,t,bc ofhvjt,f& 

KBSJYT,B& fnvjcathjc lfv,by'eht,kt,blfy ufycfresht,bs fqcfybiyfdbf 

c[dflfc[df kbsjybc vndthb^ hjvtkbw lbl ufdktyfc f[ltyc flfvbfybc ]fyvhstkj,fpt^ 

vbcb cbwjw[kbc [fyuh'kbdj,fpt& ufycfresht,bs f,by'eht,c ufhtvjc v'bvt kbsjyt,b% 

dthw[kbco.fkb^ n.dbf^ wtpbevb^ cgbkty'b^ sesbf^ rflvbevb^ rj,fknb^ cnb,bevb^ 

,bcvenb^ rfkf^ dfyflbevb^ mhjvb lf c[d& ,tdhb vfsufyb afhsjl ufvjb.tyt,f 

vhtodtkj,fib^ tythutnbrfib^ nhfycgjhnpt lf .jafw[jdht,fib& 

vjcrjdbc cf.jafw[jdht,j yfudbc cfodfd =1 mfh[fyfib oblbc fyfkbpvf fxdtyf^ 

hjv vjcrjdbc cf.jafw[jdht,j yfudbc cf.fhpt .jdtkokbehfl b.ht,f% Mo - 8,3 n; Co - 

11,4 n; V - 12,4 n; Ag - 27,6 n; Ni - 75 n ; Sb - 1 15 n; Sn - 244 n; Cr - 639 n; Pb - 1573 

n;  Cu - 2180 n; Zn - 6762 n. 
fqvjcfdkts .fpf[tsbc htubjyib athflb vtnfkehubbc cfofhvjt,bc yfhxtyt,bc 

cf.fhpt ~lff[kjt,bs 1200 rv2 nthbnjhbfpt` ybflfuib n.dbbc^ lfhbi[fybc^ sesbbc^ 

cgbkty'bc^ ujubhlbc itvwdtkj,f 2^5-200_]th fqtvfnt,f lfcfidt, ljytc& v'bvt 

kbsjyt,bs ybflfubc lf,by'eht,bc itltufl mfh[yblfy 5rv-bc hflbecib uheynbc 

o.kt,bc lf,by'eht,f 8^3-]th fqtvfnt,f pll-c& fvbc itltufl tc kbsjyt,b uhjdlt,f 

vwtyfhtt,ib - rdt,bc ghjlemnt,ib& fv nthbnjhbfpt vj.dfybk ,jcnytekc lf 

vfhwdktekc fmdc lf,fkb rdt,bsb qbht,ekt,f^ ufvjbhxtdf wbkt,bc^ yf[ibho.kt,bc^ 

dbnfvbyt,bc lf,fkb itvwdtkj,bs lf vfdyt ybdsbtht,fsf vfqfkb itvwdtkj,bs& tc 

bodtdc bctsb lffdflt,t,bc uf[ibht,fc^ hjujhbwff% ytdhfkubf^ wtafkubf^ 

gjkbytdhbnt,b^ qdb'kbc^ rfybc lf kjhojdfybc lffdflt,t,b lf c[d& 

v'bvt kbsjysf yfthst,c .dtkfpt byntycbehfl fuhjdt,c vodfyt rekneht,b^ 

ufycfresht,bs^ cfkfsf^ bcgfyf[b^ v;feyf^ ceahbc zfh[fkb lf c[d& 

fdnjnhfycgjhnbc ufvjyf,jkmdt,bc pjyfib yf.jab yfrkt, ifmht,cf lf 

dbnfvbyt,c itbwfdc^ [jkj cfrdt, ,fkf[ib lf,fkbf ghjntbybc - vybidytkjdfyb cfrdt,b 

wbkbc itvwdtkj,f& 
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ybflfuib v'bvt kbsjyt,bc vj'hfdb ajhvt,bc itrdhfc [tkc eo.j,c v;fdf 

ybflfut,bc ufrbhbfyt,f^ ybflfuib lblb hfjltyj,bs jhufyekb cfcembc itnfyf $ertstcbf 

yfrtkb cegthajcafnsfy thsfl$& 

v'bvt kbsjyt,bc yfthst,b erts itfqotdc votht,bs lfpbfyt,ek ajskt,ib lf 

qthjt,ib& fctsb vwtyfhtt,b cfq vwtyfhtt,sfy itlfht,bs 5-]th eahj ,by'ehlt,f vfdyt 

ybdsbtht,t,bs& 

hrbybupbcfsdbc lflutybkbf 150 v cbufybc pjkb^ hjvtkptw lfeidt,tkbf 

cfw[jdht,tkb yfut,j,t,bc fityt,f lf cfcjakj-cfvtehytj cfdfhuekt,bc vjo.j,f& 

cffdnjvj,bkj upt,bcsdbc tc lfijht,f lfvjrblt,ekbf itvltu afmnjht,pt% upt,bc 

tmcgkefnfwbfpt^ flubkj,hbd htkbtapt^ uf,fnjyt,ekb mfht,bc vbvfhsekt,fpt^ 

/fthbc ntybfyj,fpt& 

hrbybupbc eiefkjl cbf[kjdtc fqvjxtybkbf% upbc vndthb^ v'bvt kbsjyt,bc 

vndthb* rhtjpjnbc jhsmkb^ hjvkbsfw uf;qtysbkbf igfkt,b* cfve[hezt [eylbc 

vfdyt vndthb* vehb^ zdfhnkb^ n.dbf^ fpjnbc jmcblt,b lf c[df vfdyt ybdsbtht,t,b^ 

hjvkt,cfw itbchenfdc vwtyfht lf yf.jab lf^ fvltyfl^ vjv[vfht,kbcfsdbc htfkeh 

cfibihjt,fc ofhvjflutyc& 

DTHW{KBCO>FKB $Hg$ ,eyt,fib thsflthsb s[tdflb kbsjybf& afhsjl 

ufvjb.tyt,f cfqt,fdt,bc^ sthvjcfqt,fdt,bc^ aeyubwblt,bc ofhvjt,fib^ sthvjvtnht,ib^ 

tktmnhjvjo.j,bkj,fib^ r,bkt,bc lfgkjv,dbcfc& dthw[kbco.fkb ufvjbhxtdf o.kbc 

vbuhfwbfib xf,vbc vfqfkb byntycbdj,bs^ vwtyfhtt,bc vbth isfysmvbc vfqfkb 

rjtabwbtynbs* Hg v.fhfl abmcbhlt,f ybflfubs& ybflfublfy yf[tdfhufvj.dfybc 

gthbjlbf 250 otkb& 1 v3 odbvbc o.kblfy ltlfvbofpt ufvjbktmt,f 200 vru Hg^ hfw okbc 

ufyvfdkj,fib 100 000 n-pt vtnc itflutyc& dthw[kbco.kbc ,eyt,hbd yfthst,sfy 

itlfht,bs trjkjubehb sdfkcfphbcbs eahj cfibibf ntmyjutyehfl ufvj,jkmdbkb 

Hg $jhsmkb^ o.fkib [cyflb vfhbkt,b^ jhufyekb yfthst,b$^ hjvtkbw utjmbvbehb 

'dhflj,bs ufvjbhxtdf& fnvjcathjib vj[dtlhbkb dthw[kbco.kbc jhsmkb 

cjh,bhlt,f fthjpjkt,bs^ ufvjbhtw[t,f fnvjcathekb yfktmt,bs^ cjh,bhlt,f 

ybflfubs^ xfthsdt,f oht,heydfib ybflfucf lf o.fkib $Hg bjybpbhlt,f^ ufhlfbmvyt,f 

vfhbkt,fl^ vtsbkbhlt,f^ vj[lt,f vbcb fsdbct,f vwtyfhtt,bc lf w[jdtkt,bc vbth$& 

tvbcbfib ljvbybht,c Hg_bc jhsmkb^ hfw ufyfgbhj,t,c vbc lbl vfy'bkpt ufdhwtkt,fc 

lf ukj,fkeh wbrkib xfhsdfc& 

dthw[kbco.fkb ufvjbhxtdf cbwjw[kbc .dtkf ajhvbcfsdbc vfqfkb 

njmcbrehj,bs& Hg fath[t,c njnt,bc lf atcdt,bc phlfc^ fxmfht,c vwtyfhtsf uf[vj,fc& 

trjkjubehb itltub htfkbplt,f egbhdtktc .jdkbcf o.kbc ufhtvjib% shueyfdc pqdbc 

thse]htlbfyb o.fkvwtyfhtt,bc w[jdtkmvtlt,fc^ fath[t,c ajnjcbystpbc ghjwtcc^ 

bodtdc w[jdtkmvtlt,bc lfhqdtdfc stdpt,bc ufydbsfht,bc flhtek cnflbfpt^ vfsb 

phlbc cbxmfhbc itytkt,fc& w[jdtkt,pt lf flfvbfyt,pt vjmvtlt,bcfc vbcb vjmvtlt,bc 
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vtmfybpvbc vsfdfhb cfae'dtkbf wbkbc vjktrekbc ,bjkjubehfl fmnbehb ]ueat,bc 

,kjrbht,f& dthw[kbco.fkb 'bhbsflfl e]htlbc ,bhsdib uhjdlt,f& 

sfyfvtlhjdtj,bc ths-ths ghj,ktvfc ofhvjflutyc ybflfuib^ o.fkib^ wjw[fk 

jhufybpvt,ib^ vfs ijhbc vbrhjjhufybpvt,ib dthw[kbco.kbc vj[dtlhbc itvwbht,f& 

wyj,bkbf^ hjv vjkecrt,b^ bsdbct,ty hf o.kblfy vfcib uf[cybk dthw[kbco.kbc 

yfthst,c^ fuhjdt,ty dthw[kbco.fkc stdpt,bcf lf flfvbfyt,bcfsdbc cfibi 

rjywtynhfwbfvlt& dthw[kbco.kbc cfiefkj lqtqfvehb rjywtynhfwbf itflutyc  

0^0003 vu$k&  Hg vbtresdyt,f cfibihjt,bc 1 rkfcc& 

WTPBEVB -137 hflbjfmnbehb lfikbc ghjlemnbf& rfkbevbc vcufdcfl itb'kt,f 

lfuhjdltc flfvbfybc jhufybpvib& 

CNHJYWBEVBC hflbjfmnbehb bpjnjgb ufhtvjib ud[dlt,f rfkwbevsfy 

thsfl ,bhsdekb htfmnjhblfy ufvj;jydbc itltufl& jhufybpvib vj[dtlhbcfc itb'kt,f 

lfuhjdltc 'dkbc mcjdbkt,ib lf ufvjfdkbyjc rfywthjutyekb vjmvtlt,f& 

N>DBF LF RFLVBEVB njmcbrehb kbsjyt,bf^ ufycfresht,bs fpbfyt,ty 

vfhwdkjdfyb rekneht,bc cfitvjlujvj cbcntvt,c^ .dtkfpt yfrkt,fl cfufpfa[ekjc& 

lf,by'eht,ek cfrdt,sfy thsfl flfvbfybc jhufybpvib vj[dtlhbkb rflvbevb lf n.dbf 

bodtdc vbjrfhlbc byafhmnc^ cbc[kbc vbvjmwtdbc jhufyjt,bc v'bvt lfpbfyt,t,c^ 

fdsdbct,bfyb cbvcbdytt,bc ofhvjmvyfc& rflvbevb lf n.dbf vwbht hfjltyj,bsfw rb 

cfibibf ]fyvhstkj,bcfsdbc^ hfvltyflfw 'ytkfl ufvjlbc jhufybpvblfy lf uhjdlt,f 

vfcib njmcbreh rjywtynhfwbfvlt& 

n.dbf afhsjl ufvjb.tyt,f flfvbfybc cfmvbfyj,bc c[dflfc[df cathjib% rf,tkbc 

ofhvjt,fib* vtnfkehubfib - vhfdfk ityflyj,ib rjvgjytynfl* ufvf ufvjc[bdt,bcfufy 

lfvwfd trhfyt,ib^ ntkttrhfybc lfwdbcfc* tktmnhjfrevekfnjht,bc^ cfqt,fdt,bc^ 

gbuvtynt,bc ofhvjt,fib* gjkbuhfabfib* gbhjntmybrfib* cgtwbfkehb zehzkbc 

lfcfvpflt,kfl* ntnhftsbkn.dbbc vbcfqt,fl^ hjvtkbw ufvjb.tyt,f ,typbypt 

lfcfvfnt,kfl $hjujhw fynjltnjyfnjhb$& 
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§ 2&3&  MFKFMB LF FNVJCATHEKB  /FTHB& 

MFKFMBC /FTHBC CBCEASFDBC LFWDBC GHJ<KTVF 

 

flfvbfybc ]fyvhstkj,bcfsdbc lblb vybidytkj,f fmdc mfkfmt,bc lf cfvhtodtkj 

wtynht,bc fnvjcathjc /fthbc cfybnfhbek lfwdfc^ hjvtkbw lqbc otchbuib lfluf \+\ 

cfereybc ,jkjc lf vfc itvltu cek eahj fmnefkehb [lt,f vhtodtkj,bc^ tythutnbrbc 

lf nhfycgjhnbc ufydbsfht,bc rdfklfrdfk& 

flfvbfybc cfcbwjw[kj ghjwtct,bc cohfafl ofhvfhsdbcfsdbc elbltcb 

vybidytkj,f fmdc /fthbc yjhvfkeh mbvbeh itvflutykj,fcf lf abpbreh sdbct,t,c& 

fnvjcathjc vlujvfhtj,bs ufybcfpqdht,f fvbylb^ rkbvfnb lf ,eyt,bc c[df vhfdfkb 

vjdktyf& 

lfcf[kt,ekb flubkt,bcfufy vjijht,bs^ ufycfresht,bs vsbfy flubkt,ib lf 

pqdbc cfyfgbhjpt /fthb ceasff& mfkfmbcf lf cfvhtodtkj wtynhbc /fthib ,tdhbf 

ufvf,by'eht,tkb ybdsbtht,f* /fthbc uf,by'eht,bc [fcbfsb  lf byntycbdj,f 'bhbsflfl 

lfvjrblt,ekbf ufvf,by'eht,tkb o.fhjc sfdbct,eht,fpt lf cbv'kfdhtpt& 

mfkfmbc /fthbc itvflutykj,fib evsfdhtcfl d[dlt,bs vndthc^ zdfhnkc^ 

ujubhljdfy fbhc^ yf[ibh,flbc vjyjmcblc& vjmvtlb cfofhvjt,bc cgtwbabrbc vb[tldbs^ 

/fthib itb'kt,f itd[dlts c[df vfdyt ybdsbtht,t,cfw^ hjujhbwff% fpjnbc jmcblt,b^ 

ujubhlyf[ibh,flb^ mkjhb^ ujubhlo.fk,flv;fdf^ asjhb^ dthw[kbco.fkb^ n.dbf^ 

lfhbi[fyb lf c[d& 

.dtkfpt ufdhwtkt,ekb ufv,by'eht,tkbf vndthb^ hjvtkbw ud[dlt,f /fthib 

.dtkufy^ .dtkfpt ceasf /fthbc gbhj,t,ibfw rb& /bubtyehb sdfkcfphbcbs lblb 

vybidytkj,f fmdc vndhbc mbvbeh itvflutykj,fc lf yfobkfrt,bc pjvfc& cfvhtodtkj 

mfkfmt,bc vndhbc vbythfkehb yfobkb itbwfdc sfdbceafkb cbkbwbevbc lbjmcblc 

$20)-vlt$& vndhbc jhufyekb yfobkb itlut,f evsfdhtcfl zdfhnkbcfufy^ hjvtkbw 

ofhvjbmvyt,f cfodfdbc fhfchekb odbc itltufl& 

fnvjcathjc ptlf atyt,ib vndhbc lfuhjdt,f bodtdc ltlfvbobc ufwbdt,fc^ 

hfvltyflfw f'kbtht,c ltlfvbobc fnvjcathjc vbth vpbc c[bdt,bc fhtrdkfc $yf[&10$& 

lfcf[kt,ek flubkt,ib /fthbc uf,by'eht,bc o.fhjc ofhvjflutyc ybflfub^ 

cf,byfj ufvs,j,b lfyflufht,b^ cfvhtodtkj cfofhvjt,b^ nhfycgjhnb lf c[d& 

ufycfresht,bs vfqfkbf ybflfubc vndhbs /fthbc uf,by'eht,bc [fhbc[b 

rtsbkvjeo.j,tk mfkfmib& fcts flubkt,ib hfw eahj byntycbehbf vj'hfj,f^ vbs 

vtnbf /fthbc lfvndthbfyt,bc [fhbc[b& 

ufhlf fvbcf^ fnvjcathj .jdtksdbc itbwfdc rjcvjcehb ofhvjij,bc vndthc& 

ltlfvbobc ptlfgbhpt lqt-qfvtib lff[kjt,bs 100 n rjcvjcehb vndthb ufvjb.jaf& 

ceasf flubkt,ib ltlfvbobc ptlfgbhbc 1 rv2-pt okbc ufyvfdkj,fib ufvj.jabkb 

rjcvjcehb vndhbc hfjltyj,f 50 njyfc itflutyc& sevwf^ rjcvjceh vndthc /bubtyehb 
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vybidytkj,f fhf fmdc^ hflufy vbcb rjywtynhfwbf 'fkpt evybidytkjf& ,eyt,fib vndthb 

ofhvjbmvyt,f fuhtsdt vsbc mfyt,bc lfikbc itltufl& 

 

                                                                    vndthb fnvjcathjc ptlf 
                                                                    atyt,ib  
                   

                          
 

yf[& 10& vpbc c[bdt,bc fhtrdkf ltlfvbobc fnvjcathjc ptlf 

atyt,ib vj[dtlhbkb vndhbc yfobkfrt,bs 

 

 

mfkfmt,bcf lf cfvhtodtkj wtynht,bc /fthbc uf,by'eht,bc 'bhbsfl o.fhjl 

bsdkt,f cfvhtodtkj cfofhvjt,b^ hjvkt,bw cfodfdbc odbc lf ntmyjkjubehb 

ghjwtct,bc itltufl ufvj.jaty /fthib rdfvkc lf vndthc^ vfdyt fbht,cf lf fthjpjkt,c& 

fcts cfofhvjt,c vbtresdyt,f ifdb lf athflb vtnfkehubbc^ mbvbehb vhtodtkj,bc 

cfofhvjt,b^ cfvhtodtkj cfmdf,tt,b^ wtvtynbc mfh[yt,b^ tktmnhjcflueht,b^ 

s,jtktmnhjwtynhfkt,b lf c[d& 

.dtkf cfvhtodtkj cfofhvj thsyfbhfl fh f,by'eht,c fnvjcathjc /fthc& /fthbc 

uf,by'eht,bc [fhbc[c ufyfgbhj,t,c cfofhvjc [fcbfsb^ ntmyjkjubehb ghjwtcb^ 

ytlktekb lf ghjlemwbf^ cfofhvjc cbv'kfdht^ ufvj.tyt,ekb cfodfdbc hfjltyj,f& 

cfodfdbc odbc itltufl ofhvjmvybkb rdfvkbc hfjltyj,f^ itvflutykj,f 

lfvjrblt,ekbf cfodfdbc cf[tj,fpt lf [fhbc[pt^ odbc ht;bvpt lf cbchektpt& cfodfdbc 

fhfchekb odbc itvs[dtdfib /fthib ufvjb.jaf fhfchekb odbc ghjlemnt,bc 

$yf[ibh,flbc jmcblb^ yf[ibho.fk,flb^ zdfhnkb$ itvwdtkb cmtkb lf ifdb rdfvkb& 

cfodfdbc chekb odbc gbhj,t,ib /fthib ufvjb.jaf lf;fyudbc cf,jkjjj ghjlemnt,b% 

yf[ibh,flbc lbjmcblb^ o.kbc jhsmkb^ ujubhljdfyb fy/blhblb lf yfwfhb $vndthb$& 

ufycfresht,bs cfibibf athflb vtnfkehubbc cfofhvjt,b^ hjvkt,bw ufvj.jaty 

/fthib vtnfl vfdyt - n.dbbc^ cgbkty'bc^ sesbbc lf c[d& itvwdtk fthjpjkt,c& 
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yf[ibh,flbc jmcblbs mfkfmbc /fthbc vybidytkjdfyb ufv,by'eht,tkbf 

fdnjnhfycgjhnb& lflutybkbf^ hjv cfndbhsj vfymfyf mfkfmbc gbhj,t,ib vj'hfj,bc 

lhjc ths cffsib ufvj.jac 6 v3  CО-c^  vce,emb fdnjvfymfyf - 3 v3&   mfkfmib vj'hfdb 

1000 fdnjvfymfyf 1 cffsbc  ufyvfdkj,fib fnvjcathjc /fthib 4500-5000 v3 yf[ibh,flbc 

jmcblc ufvj.jac& 

fdnjvfymfyt,bc vbth ufvj.jabkb fbht,bc itvflutykj,fib itlbc fuhtsdt 

hsekb yf[ibho.fk,flt,b^ hjvtksf /bubtyehb vybidytkj,f 'fkbfy lblbf& 

ufhtvjc /fthib ufvf,by'eht,tkb ybdsbtht,t,bc rjywtynhfwbf lfvjrblt,ekbf 

vhfdfk afmnjhpt% /fthib lhjbc thstekib ufvj.jabkb ybdsbtht,bc f,cjkeneh 

hfjltyj,fpt^ /fthib vfs ufypfdt,fpt^ fnvjcathjc sdbsufovtylbc ghjwtct,pt^ /fthbc 

ntvgthfnehfpt^ ntybfyj,fpt lf c[d& 

/fthib vbyfhtdt,bc ufyfobkt,f lfvjrblt,ekbf lfv,by'eht,tkb ybdsbtht,bc 

abpbreh-mbvbeh sdbct,t,pt^ vfufkbsfl^ c[df sfyf,fh gbhj,t,ib^ fnvjcathjc 

yf[ibh,flbc jmcblbc rjywtynhfwbf 'bhbsflfl /fthbc vfct,bc uflfflubkt,bs lf /fthbc 

atyfib neh,ektynehb ithtdbs htuekbhlt,f& fnvjcathekb vndhbc rjywtynhfwbf 

htuekbhlt,f uhfdbnfwbekb lfktmdbs^ [jkj ujubhljdfyb fy/blhblbcf - lf;fyudbs 

lf c[df yfthst,ib nhfycajhvfwbbs& fvfcsfy^ ububhljdfyb fbhbc c[df yfthst,ib 

uflfcdkf  vybidytkjdyflff lfvjrblt,ekb vpbc hflbfwbbc byntycbdj,fpt^ fpjnbc 

jmcblt,bc lf jpjybc fhct,j,fpt^ fuhtsdt /fthbc ntybfyj,fpt& 

 

 

 

§ 2&3&1&  FNVJCATHJC  /FTHBC  SDBSUFOVTYLF 

 

fnvjcathjc /fthbc uf,by'eht,bc  gfhfktkehfl flubkb fmdc /fthbc 

sdbsufovtylbc ghjwtct,c^ hjvtkcfw cfae'dkfl eltdc abpbrehb lf mbvbehb 

ghjwtct,b& 

/fthib itnbdnbdt,ekb vndhbc yfobkfrt,b sfylfsfyj,bs bktmt,bfy vbobc 

ptlfgbhpt& fvfcsfy^ vbs eahj cohfafl^ hfw eahj lblbf vndhbc yfobkfrbc lbfvtnhb 

lf hfw eahj vwbhtf /fthbc vj'hfj,bc cbxmfht& 

fnvjcathjib flubkb fmdc fuhtsdt fbht,bc ufytbnhfkt,fc& vfufkbsfl^ 

ujubhljdfyb fy/blhblb sfylfsfyj,bs ufhlfbmvyt,f ujubhlv;fdfl lf $fy 

ujubhljdfyv;fdfl$^ hjvtkbw itvltu ytbnhfklt,f /fthib itvfdfkb fvbfrbs fy vndhbc 

yfobkfrt,bs& 

/fthbc sdbsufovtylbc ghjwtcb vzblhjl fhbc lfrfdibht,ekb fnvjcathekb 

yfktmt,bc hfjltyj,fcsfy& yfktmt,bc cfiefkt,bs /fthb sfdbceaklt,f hjujhw vndhbc 

yfobkfrt,bcfufy^ bct /fthib ufahmdtekb ybdsbtht,t,bc yfobkbcfufy^ hbc ufvjw 

yfodbvfhpt /fthb itlfht,bs ceasff& 
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fnvjcathekb /fthbc sdbsufovtylbc ghjwtcb 'fkbfy ytkf vblbc^ fvbnjv 

fewbkt,tkbf fnvjcathekb /fthbc lfwdbc tatmnehb qjybc'bt,t,bc ithxtdf lf 

ufnfht,f& 

 

 

 

§ 2&3&2&  FNVJCATHEKB  /FTHBC  LF<BY"EHT<F  

VBRHJJHUFYBPVT<BS 

 

lfcf[kt,ekb geymnt,bc fnvjcathekb /fthb c[df lfv,by'eht,kt,sfy thsfl 

vbrhjjhufybpvt,cfw itbwfdc& fnvjcathjc /fthbc vbrhjakjhf 'bhbsflfl 

cfghjabnekb6 vbrhj,t,bcufy itlut,f& wyj,bkbf^ hjv ,eyt,hbd gbhj,t,ib /fthib 

ud[dlt,f 100-pt vtnb c[dflfc[df cfghjabnekb vbrhj,b^ hjvtksfufy /fthib eahj 

[ibhfl ud[dlt,f cjrj^ cgjhjdfyb lf gbuvtynbfyb ajhvt,b^ hjvkt,bw itlfht,bs 

ufv'ktf ufhtvjc afmnjht,bc ptvjmvtlt,bc vbvfhs& vbe[tlfdfl bvbcf^ hjv /fthb fh 

itbwfdc vbrhjjhufybpvt,bc cbwjw[kbcfsdbc fewbkt,tk ybdsbtht,t,c^ bcbyb 

ufhrdtekb lhjbc ufyvfdkj,fib hxt,bfy /fthib lf /fthbc evybidytkj vj'hfj,bc 

itltuflfw rb dhwtklt,bfy c[dflfc[df vbvfhsekt,bs& 

/fthib vbrhjjhufybpvt,bc hfjltyj,f lfvjrblt,ekbf mfkfmbc cfybnfhbek 

rtsbkvjo.j,fpt^ vjcf[ktj,bc cbvzblhjdtpt^ nhfycgjhnbc vj'hfj,fpt^ 

vtntjhjkjubehb afmnjht,bc wdfkt,flj,fpt&  

vbrhjjhufybpvt,bc hfjltyj,f vfqfkbf ybflfubc ptlfgbhsfy f[kjvlt,fht 

/fthbc atyt,ib^ [jkj ptlf atyt,ib - vybidytkjdyfl vwbhlt,f& fnvjcathjib 

,fmnthbt,b vndhbc yfobkfrt,bc ptlfgbhptf abmcbht,ekb& pfa[ekj,bs ,fmnthbt,bc 

hfjltyj,f /fthib bphlt,f^ pfvshj,bs rb vwbhlt,f& vihfk fvbylib ,fmnthbt,bc 

hfjltyj,f eahj vtnbf^ dblht odbvbc itvltu& mfkfmbc wtynhfkeh yfobkib /fthb 

,fmnthbt,bc vtn hfjltyj,fc itbwfdc^ dblht ufhte,fyib& ,eyt,hbd gbhj,t,ib 

,fmnthbt,bcfufy fnvjcathjc /fthbc sdbsufovtylbc ghjwtcb cfrvfjl cohfafl vblbc& 

 

 

 

§ 2&3&3&  FNVJCATHEKB /FTHBC LF<BY"EHT<BC 

/BUBTYEHB VYBIDYTKJ<F 

 

ufhrdtek gbhj,t,ib lf,by'eht,ekb fnvjcathekb /fthb flfvbfybc jhufybpvib 

fvf se bv gfsjkjubbc ufydbsfht,bc vbptpb itb'kt,f uf[ltc& ufhlf fvbcf^ bub ufdktyfc 

f[ltyc vtntjhjkjubeh gbhj,t,pt& rkbvfnbc ukj,fkeh wdkbkt,fc bodtdc flfvbfybc 

cfvtehytj cfmvbfyj,bc itltufl ufvj.jabkb yf[ibhv;fdf fbhbc^ fnvjcathekb vndhbc 
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rjywtynhfwbbc lf s,ehb tythubbc ufphlf& rdfvkbc itvflutytkb v.fhb yfobkfrt,b 

mvybfy t&o& rjyltycfwbbc ,bhsdt,c^ hjvtkptw [lt,f /fthib fhct,ekb o.kbc jhsmkbc 

rjyltycfwbf& tc [tkc eo.j,c ybckbc lf fnvjcathekb yfktmbc ofhvjmvyfc& 

mfkfmbc ufhte,ybc vbrhjrkbvfnpt ufdktyfc f[ltyc cfvhtodtkj 

ufvjyf,jkmdt,b& fvfpt itb'kt,f dbvc]tkjs hsekb vtntjhjkjubehb gbhj,t,bc 

ufyvtjht,flj,bc vb[tldbs^ hjvtkbw fath[t,c fthjgjhnib sdbsvahbyfdbc fahtyfc lf 

lfidt,fc& wyj,bkbf^ hjv ahtybc vtntjhjkjubehb gbhj,t,bc [fhbc[b ufybcfpqdht,f 

'bhbsflfl qhe,kbfyj,bc lf [bkdflj,bc cbijhbc vlujvfhtj,bs^ hfvltyflfw 

sdbsvahbyfdbc fahtyf^ lf]ljvf lf gbkjnbht,f^ ufycfresht,bs lf,fk cbvfqktpt^ 

uf'ytkt,ekbf qhe,kbfyj,bcf lf itpqelekb [bkdflj,bc lhjc& 

ybckbc cbvrdhbdtc lf vbc vlujvfhtj,fc ufyfgbhj,t,c rdfvkbc itvflutykj,fib 

ujubhljdfyb fbhbc fhct,j,f^ hjvtkbw vpbc eknhfbbcathb c[bdt,bc ufdktybs 

ufhlfbmvyt,f ujubhlbc fy/blhblfl& tc erfyfcrytkb ehsbthsmvtlt,c fnvjcathekb 

/fthbc ntysfy ujubhlv;fdfc ofhvjmvybs^ hjvtkbw [fcbfslt,f vfqfkb 

/buhjcrjgekj,bs& fvltyfl^ rjyltycfwbbc itltufl ofhvjbmvyt,f ybckb lf 

fnvjcathekb yfktmb^ vwbhlt,f ,eyt,hbdb ufyfst,ekj,f lf vpbc eknhfbbcathb 

hflbfwbf& ybckb [tkc eo.j,c fuhtsdt rdfvkbc yfobkfrt,bc lfktmdfc fnvjcathjc 

mdtlf atyt,ib lf phlbc /fthbc lfrdfvkbfyt,fc& fyfkjubehb njmcbrehb ybckb [ibhfl 

itbvxytdf kjyljyib lf c[df mfkfmt,ib&  

vtwybthsf fphbs^ fnvjcathjib vndhbc rjywtynhfwbbc phlf^ CO2-cufy 

ufyc[dfdt,bs^ bodtdc ghjwtct,c^ hjvkt,cfw xdtyc gkfytnfpt fwbdt,bcrty vbd.fdfhs& 

eahj vtnbw^ ltlfvbof erdt itdblf fwbdt,bc gthbjlib&  

fnvjcathek /fthib se vndhbc lf zdfhnkbc rjywtynhfwbf 2 vu$v3-c fqotdc^ 

eknhfbbcathb ufvjc[bdt,f 90)-vlt vwbhlt,f& vpbc hflbfwbf 10-30)-bs yfrkt,bf 

mfkfmib^ dblht ufhte,fyib& vfufkbsfl^ gfhbpib vpbc hflbfwbf 20-30)-bs yfrkt,bf 

ufhte,fysfy itlfht,bs^ [jkj ,thkbyib 50-60)-bs yfrkt,b& mfkfmib ufyfst,ekj,f 

itcf,fvbcfl 50)-bs vwbhtf ufhte,fysfy itlfht,bs& fctsb vlujvfhtj,ff ybe-bjhrib^ 

kjyljyib lf vcjakbjc ,tdh lbl mfkfmib& 

rdfvkb vfdyt ufdktyfc f[ltyc vwtyfhtsf cfafhptw^ vfs ajskt,pt& rdfvkb 

fpbfyt,c fuhtsdt cfvityt,kj vfcfkfc^ kbsjyrjycnhemwbt,c^ reknehbc 'tukt,c lf 

c[d& ufycfresht,bs lblbf rdfvkbs ufvjodtekb vfnthbfkehb pfhfkb vc[dbk 

cfvhtodtkj wtynht,ib& 

mfkfmt,ib lf vc[dbk cfvhtodtkj wtynht,ib fnjcathjc lf,by'eht,f gbhdtk 

hbuib flfvbfyt,bc ]fyvhstkj,fpt f[ltyc efh.jabs ufdktyfc& tc ptvjmvtlt,f 

lfvjrblt,ekbf /fthbc lfvf,by'eht,tkb rjvgjytynt,bc mbvbeh-abpbreh sdbct,t,pt^ 

rjywtynhfwbfpt^ ptvjmvtlt,bc [fyuh'kbdj,fpt^ jhufybpvib vj[dtlhbc upt,pt lf f&i& 
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ufycfpqdhekb mbvbehb ybdsbtht,t,b cgtwbabehfl vjmvtlt,ty flfvbfybc fvf se 

bv jhufyjpt& vfufkbsfl^ n.dbf lf ,typjkb cbc[kpt vjmvtlt,c^ nhbmkjhtsbktyb lf 

fv mbvbehb ]ueabc c[df ofhvjvflutykt,b 'bhbsflfl ythdek cbcntvfpt vjmvtlt,ty& 

vndhbc vc[dbkb yfobkfrt,b ptlf cfceysm upt,ib bktmt,f^ lf v[jkjl 5 vrv-pt 

vwbht pjvbc yfobkfrt,c uffxybf abkndt,bc fkdtjkt,ib vj[dtlhbc eyfhb& 

hfw eahj vtnbf fnvjcathjib mbvbehb ybdsbtht,t,bc hfjltyj,f fy hfw eahj 

vtnfl t[t,f rfyc^ vbs vtnbf vbcb vfdyt ptvjmvtlt,bc ufvjdktybc fk,fsj,f& tc vjmvtlt,f 

itb'kt,f uf'kbthltc /fthib c[df vfdyt ybdsbtht,bc sfyffhct,j,bc itvs[dtdfib& 

pjubthsb ybdsbtht,bc vbvfhs vuh'yj,bfht flfvbfyt,b fv ybdsbtht,bc vtnfl vwbht 

rjywtynhfwbfptw rb htfubht,ty& 

hfw eahj [fyuh'kbdfl vjmvtlt,c vfdyt ybdsbtht,f jhufybpvpt^ vbs eahj 

'kbthfl v;qfdylt,f tatmnb& vfdyt ybdsbtht,t,bc rjywtynhfwbbc lf vbcb ptvjmvtlt,bc 

[fyuh'kbdj,bc ufsdfkbcobyt,bs itveifdt,ekbf itcf,fvbcb cnfylfhnt,b^ lflutybkbf 

cfiefkj rjywtynhfwbf lf vjmvtlt,bc [fyuh'kbdj,f^ hjvtkbw lfcfidt,bf fvf se bv 

ghjatcbbc flfvbfyt,bcfsdbc& fyfkjubehb cnfylfhnt,b lflutybkbf [vfehpt^ 

hflbfwbfpt^ db,hfwbfpt lf f&i& 

flfvbfybc jhufybpvpt vfdyt ybdsbtht,fsf vjmvtlt,f rkfcbabwbhlt,f itvltub 

vfxdtyt,kt,bs% ufvfqbpbfyt,tkb^ ab,hjutyekb^ njmcbrehb^ fkthubekb^ rfybc^ 

rfywthjutyekb lf f&i& 

vfdyt ybdsbtht,fsf ufvfqbpbfyt,tkb vjmvtlt,f v;qfdylt,f sdfkbc^ w[dbhbc^ 

ptlf cfceysmb upt,bc^ abkndt,bc^ rfybc ufqbpbfyt,fib& pjubths ybdsbtht,fc ^ vfu& 

fvbfrc $NH3$^ ajhvfklt/blc $CH2O$^ 'kbthb ufvfqbpbfyt,tkb eyfhb fmdc lf bodtdc 

whtvkltyfc^ [dtkfc fy ecbfvjdyj ituh'yt,fc w[dbhib lf vrthlib^ vfuhfv vybidytkjdfy 

lfpbfyt,fc fh f.tyt,c jhufybpvc& pjub ybdsbtht,f rb^ vfu& fpjnbc jmcblt,b^ eiefkjl 

ptvjmvtlt,bc gthbjlib bodtdc evybidytkj ufqbpbfyt,fc^ vfuhfv ufhrdtekb lhjbc 

itvltu $lff[&12 cs$ bodtdc abkndt,bc itiegt,fc lf afnfkeh lfpbfyt,fcfw rb& 

ufvfqbpbfyt,tkb ybdsbtht,bc vjmvtlt,bc cfibihjt,f ufybcfpqdht,f ybdsbtht,bc cf[bs^ 

rjywtynhfwbbs lf vjmvtlt,bc [fyuh'kbdj,bs& 

vndhbc ,tdhb cf[tj,f^ vfufkbsfl^ yf[ibhbc^ rf;vbobc^ fp,tcnbc lf c[d& bodtdc 

gytdvjrjybjpbc c[dflfc[df cf[tc^ hjvtkbw ghjuhtcbhlt,f itevxytdkfl& 

gytdvjrjybjpb bodtdc flfvbfybc lfbydfkblt,fc lf cbrdlbkcfw rb&  

xfceysmek /fthsfy thsfl fy rdt,bc ghjlemnt,sfy thsfl flfvbfybc jhufybpvib 

vj[dtlhbkb njmcbrehb ybdsbtht,f ufvfyflueht,kfl vjmvtlt,c cfcbwjw[kj 

ghjwtct,pt lf flfvbfybc abpbjkjubeh aeymwbt,pt& ,tdh itvs[dtdfib pbfylt,f 

wtynhfkehb ythdekb cbcntvf& fctsb mvtlt,bc ybdsbtht,t,blfy fqcfybiyfdbf 

ujubhlo.fk,flb $H2S$& vbcb ptvjmvtlt,f v;qfdylt,f sfdbc ndbybc ceysmdbc wtynhbc 

cohfab lfpbfyt,bs lf ceysmdbc itxtht,bs& lf,fkb rjywtynhfwbbc itvs[dtdfib vbcb 



 41

ceyb vfbywlfvfbyw fh buh'yj,f^ hfw ktnfkehb itvs[dtdbc vbptpb [lt,f& ,tdh 

itvs[dtdfib lfpfhfkt,ekbcfsdbc cfzbhjf [fyuh'kbdb [tkjdyehb dtynbkfwbf& 

'kbthb njmcbrehb ybdsbtht,t,bc vbvfhs ufycfresht,bs vuh'yj,bfhtf cbc[kb& 

ufhtvjc lf,by'eht,bc sfyfvtlhjdt gbhj,t,ib cbc[kbc 'bhbsflb cfofvkfdbf n.dbf^ 

hjvtkbw fath[t,c flfvbfybc jhufybpvib /tvjukj,bybc ofhvjmvybc ghjwtcc& itltufl 

dbsfhlt,f fytvbf& 

,typjkb fpbfyt,c thbshjwbnt,c lf ufvjfysfdbceakt,c vfsib fhct,ek 

/tvjukj,byc^ fpbfyt,c sbhrvkt,c^ [ibhfl cfcbrdlbkjl& 

vfdyt ybdsbtht,f gthbathbek ythdek cbcntvfcfw fpbfyt,c& vfufkbsfl^ n.dbf 

bodtdc gthbathbek ytdhbnc^ hjvtkbw v;qfdylt,f #lfrblekb vntdybc@ cf[bs& 

gthbathbek ythdek cbcntvfc .dtkfpt vtnfl fpbfyt,c ajcajhjhufyekb yfthst,b^ 

hjvkt,bw byctmnbwblt,fl ufvjb.tyt,f& ajcajhbc yfthst,b shueyfdty athvtyn 

mjkbytcnthfpbc vjmvtlt,fc^ hbc itltuflfw dbsfhlt,f gfhfkbxb^ hjvtkbw itb'kt,f 

vstk jhufybpvib ufdhwtkltc lf cbrdlbkbw rb ufvjbodbjc& 

pjubthsb ybdsbtht,bc vbvfhs jhufybpvc f[fcbfst,c lfvf[by]t,ekb 

vuh'yj,bfhj,f^ fye htfmnbekj,f& fkthutyb itb'kt,f b.jc c[dflfc[df ybdsbtht,f - 

evfhnbdtcb ybdsbtht,f^ hsekb wbkjdfyb fy fhfwbkjdfyb^ wfkrtekb cfqt,fdb^ 

cfvrehyfkj ghtgfhfnb lf f&i& 

flfvbfybc jhufybpvib ufhtvjlfy vj[dtlhbkb fkthutyb $trpffkthutyb$ 

itb'kt,f b.jc byatmwbehb $lffdflt,bc ufvjvodtdb lf fhflfvffdflt,tkb vbrhj,t,b^ 

dbhect,b$ lf fhfbyatmwbehb $cf[kbc vndthb^ vfn.kb lf ,ev,ekb^ .dfdbkbc vndthb^ 

cfvrehyfkj ghtgfhfnt,b^ mbvbehb ybdsbtht,t,b^ [jhwb^ stdpb^ [bkb^ ,jcnytekb^ 

rtyrhf^ h't  lf vbcs&$ ofhvjij,bc& 

fkthutyb itb'kt,f b.jc sdbs jhufybpvbc mcjdbkbw^ t&o& fenjfkthutyb& 

vfufkbsfl^ sdfkbc ,hjkbc mcjdbkb^ ythdekb mcjdbkbc vbtkbyb^ afhbct,hb ]bhrdkbc 

mcjdbkb& ufhrdtek gbhj,t,ib fkthutyb itb'kt,f uf[ltc jhufybpvbc c[df mcjdbkt,bw^ 

vfufkbsfl^ uekbc mcjdbkb $vbjrflhbc byafhmnbc lhjc$^ lfvodfhb fy lfc[bdt,ekb 

mcjdbkb& 

jhufybpvib fkthutyt,bc itqotdbc gfce[fl kbvaehb mcjdbkt,b $tktysf^ 

kbvaehb rdfy't,b$ ufvjbveifdt,c fynbc[tekt,c^ hjvkt,bw fytbnhfkt,ty fkthutyt,c& 

jhufybpvib fkthutyt,bc ufyvtjht,bsb vj[dtlhbcfc vrdtshfl bphlt,f fynbc[tekt,bc 

ufvjveifdt,f lf fynbc[tekt,bcf lf fkthutyt,bc ehsbthsmvtlt,bc itltufl 

ofhvjbmvyt,f fmnbehb ybdsbtht,t,b^ vfufkbsfl /bcnfvbyb^ hjvtkbw fpbfyt,c cbc[kbc 

rfgbkfht,bc ufvnfhj,fc^ hfw bodtdc mcjdbkt,bc lfpbfyt,fc lf fyst,fc^ hfw cf,jkjj 

]fvib ythdek htwtgnjht,pt vjmvtlt,c& 

fkthubf $rfypt ufvjyf.fhb^ ,hjymjcgfpvf^ fyst,f$ itb'kt,f ufydbsfhltc^ hjujw 

fkthubbc vjmvtlt,blfy hfvltybvt oesbc^ bct - hfvltybvt cffsbc itvltu& 

erfyfcrytk okt,ib 'fkbfy ufdhwtklf fkthubf ufhtvjc lf,by'eht,fcsfy 

lfrfdibht,bs& fkthubbs lffdflt,bc cb[ibht hfvltybvt fstek]th ufbpfhlf^ hfw bvbc 
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vfxdtyt,tkbf^ hjv ,eyt,fscfhut,kj,bc lf ufhtvjc lfwdbc vfhsdbcfc fewbkt,tkbf 

trjkjubehb rfyjyt,bc lfwdf& 

flfvbfyvf sfdbcb rtsbklqtj,bc ufev]j,tct,bcfc eylf babmhjc lf bpheyjc 

hjujhw sfdbcb^ bct vjvfdfkb sfj,t,bc flfvbfysf ]fyvhstkj,fpt& 

fnvjcathjc lf,by'eht,f bodtdc vtw[jdtktj,bc ghjlemnbekj,bc itvwbht,fc 

lf w[jdtksf lffdflt,t,c^ hfw lfrfdibht,ekbf lf,by'eht,ek ufhtvjib ufphlbkb 

cfrdt,bc ufvj.tyt,fcsfy& 

 

 

 

§ 2&4&  /BLHJCATHJ 

 

/blhjcathj fhbc ltlfvbobc yfobkb^ hjvtkbw ofhvjflutyc jrtfytt,bc^ pqdt,bc^ 

n,t,bc^ vlbyfhtt,bcf lf itcfhsfdt,bc^ o.fkcfntdt,bc lf vbobcmdtif o.kt,bc 

thsj,kbj,fc& /blhjcathj ltlfvbobc .dtkfpt s[tk ufhcc ofhvjflutyc&  

o.fkb fhbc thsflthsb ybdsbtht,f ,eyt,fib^ hjvtkbw itb'kt,f b.jc cfvbdt 

fuhtufnek vlujvfhtj,fib - cfreshbd o.fkb^ .byekb lf jhsmkb& o.fkb ofhvjflutyc 

eathj^ eceyj cbs[tc& Tleq= +100 oC * .byekbc Tly= +4 oC* o.kbc Tuf.< -1oC* o.fkb 

itbwfdc vfhbkt,c^ xdtekt,hbd^ yfnhbevbc^ rfkwbevbc mkjhblt,c& s[tdfl 

vlujvfhtj,fib o.fkb fcjwbht,ek vlujvfhtj,fibf ~H2O`x-bc cf[bs& fctsb 

vjktrekt,b velvbdfl ofhvjbmvyt,bfy lf bikt,bfy% \H2O ↔ ~H2O`\ 

uf[eht,bcfc o.kbc fcjwbfwbbc [fhbc[b vwbhlt,f& c[df ybdsbtht,t,bcfufy 

ufyc[dfdt,bs^ ufwbdt,bcfc o.kbc cbvrdhbdt bphlt,f lf vfmcbvfkehb cbvrdhbdt uffyxbf 

+4 oC-pt& 

ceasf o.fkb sbsmvbc fh fnfht,c tktmnhek ltyc& o.fkc c[df ybdsbtht,t,sfy 

itlfht,bs .dtkfpt  vtnb s,jntdflj,f uffxybf^ t&b& o.kbc ufcfw[tkt,kfl cfzbhjf 

vtnb cbs,jc lf[fh]df^ dblht bubdt uhflect,bs bubdt vfcbc vmjyt c[df hjvtkbvt cbs[bc 

fy v.fhb ybdsbtht,bc ufcfw[tkt,kfl& ufwbdt,bcfc o.fkb ufvjfc[bdt,c vtn cbs,jc^ 

dblht bubdt hfjltyj,bc yt,bcvbthb v.fhb c[tekb fy s[tdflb ybdsbtht,f& ufs,j,bcfc 

o.kbc cb,kfynt vwbhlt,f& o.fkb [fcbfslt,f lblb ptlfgbhekb lfzbvekj,bs^ fvbnjv 

vwbht hfjltyj,bc o.fkb wlbkj,c vbbqjc cathjc ajhvf& o.fkb pjubths ptlfgbhc 

fcdtkt,c $vfu& vbyfc^ [tc$^  [jkj pjubthsc  $vfu& gfhfabyc$ fh fcdtkt,c& 

o.fkb .dtkfpt ufdhwtkt,ekb yfthsbf ltlfvbofpt& vbcb hfjltyj,f 1018 n-c 

fqotdc lf bub ltlfvbobc ptlfgbhbc lff[kjt,bs 4$5 yfobkc afhfdc& o.fkb 

vybidytkjdfy hjkc fchekt,c vhtodtkj,fib^ .jaf-w[jdht,fib& o.fkb ufycfresht,bs 

fewbkt,tkbf cbwjw[kbc ityfhxeyt,bcfsdbc& 

o.fkb epfhvfpfh hjkc  sfvfij,c gkfytnbc w[jdht,fib% 
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- bub epheydtk.jac ltlfvbofpt .jdtkbdt wjw[fkbc fhct,j,fc& o.fkb itlbc 

yt,bcvbthb w[jdtkehb lf vwtyfhtekb e]htlbc itvflutykj,fib $60-99^9)$*-flfvbfybc 

c[tekbc lff[kjt,bs 2$3-c o.fkb itflutyc& ,tdhb cfrdt,b ghjlemnbw egbhfntcfl 

o.kbcufy itlut,f* 

- flfvbfybc cfzvkbc vjytkt,bc ghjwtcb vblbc lqt-qfvtib 10 k o.kbc 

vjyfobktj,bs& cfrvfhbcbf flfvbfyvf lfrfhujc o.kbc 10-20)^ hjv lfbqegjc& cfrdt,bc 

ufhtit flfvbfyb 'kt,c 30 lqtc^ eo.kjl rb 3-4 lqbc itvltu rfhufdc cbwjw[kbc 

ybifyo.fkc* 

- o.kbc sfyfj,bcfc vblbc mbvbehb^ ajnjmbvbehb lf ,bjkjubehb ghjwtct,b& 

vfufkbsfl^ ajnjcbystpbc ghjwtcb - yf[ibho.fk-vjyjcfmfhblt,bc ofhvjmvybs* 

- /fthc hjv ntybfyj,f fh /mjyltc^ bub ceysmdbcfsdbc fh ufvjlut,jlf* 

- o.fkb flfvbfybc^ w[jdtkbcf se vwtyfhbc cbwjw[kbc 'bhbsflb cfae'dtkbf& 

bcbyb eo.kjl dthw xfbcf[t,bfy^ dthw ofhvjbij,bfy lf ^ vbsevtntc^ dthw ufbphlt,bfy& 

,eyt,fib fh fhct,j,c  cbwjw[kt eo.kjl& ufvjvihfkb lf ufv[vfhb e]htlb 

vjmybkj,fc vjrkt,ekbf^ rfhufdc ufvhfdkt,bc eyfhc - cbwjw[kbcf lf fhct,j,bc 

fewbkt,tk gbhj,fc* 

- fnvjcathjib o.kbc jhsmkb itfrfdt,c ltlfvbobc vbth ufvj.jabk cbs,jc^ 

ofhvfhsfdc #cfs,ehbc tatmnc@ $b[& § 3&3&$* 

- lblbf o.kbc hjkb ltlfvbobc utjkjubeh ufhlfmvyfib* 

- ltlfvbofpt rkbvfnb lf fvbylb ufybcfpqdht,f o.kbc fhct,j,bs $.dtkf vbcb 

ajhvbs$* 

- o.fkb cfertstcj ufv[cytkbf& o.fkb^ hjvtkcfw itbwfdc ybflfub $ybflfubc 

ntyb$ ofhvjflutyc c[dflfc[df ybdsbtht,bc ufv[cytkc& fv ybdsbtht,t,c itbsdbct,ty 

vwtyfhtt,b& ybflfubc vjcfdkbfyj,f o.kbc ufhtit $udfkdbc lhjc$ yekfvlt lflbc& 

fvhbufl^ o.fkb f.fkb,t,c ltlfvbobc ptlfgbhc^ ybflfuc^ akjhfc lf afeyfc& 

flfvbfybc cfmvbfyj,f ofhvjelutytkbf o.kbc ufhtit& fvfcsfy^ ufyfc[dfdt,ty jh 

wyt,fc% o.fkcfhut,kj,fc lf o.fkvj[vfht,fc& 

o.fkcfhut,kj,f uekbc[vj,c o.kbc^ hjujhw ufhtvjc fy vtmfybrehb o.fhjc 

ufvj.tyt,fc $ o.kbc nhfycgjhnb^ /blhjtythutnbrf^ stdpbc vtehytj,f$^ o.fkvj[vfht,f 

rb uekbc[vj,c vjcf[ktj,bc^ cf.jafw[jdht,j jhufybpfwbt,bc^ vhtodtkj,bc^ cjakbc 

vtehytj,bc vbth o.kbc fqt,fc $ufvj.tyt,fc$ o.fkcfntdt,blfy lf o.fkcflbyfht,blfy& 

kbsjcathjib vlt,fhtj,bc vb[tldbs o.kt,b b.jaf% ptlfgbhek^ uheynbc lf 

cbqhvbctek o.kt,fl& 

vfhbkt,bc itvwdtkj,bc vb[tldbs o.kt,b b.jaf vnryfh lf vfhbkbfy o.kt,fl& 

ufyfc[dfdt,ty  fuhtsdt  sthvek $vfqfkb ntvgthfnehbc vmjyt$ lf cfvrehyfkj $vfu& 

vbythfkehb o.kt,b% #,jh]jvb@^ #eothf@^ #yf,tqkfdb@ lf c[d&$ o.kt,c& 

 vcjakbj n,t,blfy qbhcitcfybiyfdbf eybrfkehb ,fbrfkbc n,f $hectsb$^ 

hjvtkbw itbwfdc 23 rv3 ceasf  cfcvtk o.fkc& 
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§ 2&4&1&  YBDSBTHT<FSF  OHT<HEYDF  <EYT<FIB&  O>KBC  OHT<HEYDF 

 

ybdsbtht,fsf oht,heydf ,eyt,fib evybidytkjdfytcb cfcbwjw[kj ghjwtcbf& 

,eyt,fib fhct,j,c lblb lf vwbht $,bjkjubehb$ oht,heydf* yf[ibh,flbc oht,heydf^ 

fpjnbc oht,heydf ^ o.kbc oht,heydf & bc tae'yt,f  vbythfkehb ybdsbtht,t,bc 

ltlfvbobc gkfytnbc vfcinf,bs thsb flubkblfy vtjhtib uflfnfybc ghjwtcc& fv 

ghjwtcpt b[fh]t,f vpblfy vjcekb tythubbc ~30)& 

O>KBC OHT<HEYDF $nty,heydf$ fhbc ltlfvbobc fhtt,ib o.kbc 

uflfflubkt,bc ghjwtcb^ hjvtkbw itlut,f itvltub ghjwtct,bcfufy%  o.kbc fjhsmkt,f^ 

o.kbc jhsmkbc uflfnfyf fnvjcathjib^ o.kbc jhsmkbc rjyltycfwbf^ yfktmb^ vbcb 

xflbyt,f $yf[&10$& 

o.kbc vybidytkjdfyb yfobkb ltlfvbobc ptlfgbhblfy fnvjcathjib flbc lf bm 

qhe,kt,bc atyfc mvybc& itvltu bctd ltlfvbofpt tidt,f sjdkbc^ ctn.dbc se odbvbc 

cf[bs& tc oht,heydf ufycfpqdhfdc ,eyt,hbdb pjyt,bc rkbvfnbc [fcbfsc& 

 xdtyb gkfytnbc o.kbc ptlfgbhblfy .jdtkokbehfl jhsmklt,f lf 

fnvjcathjib  flbc 449 fsfcb v3 o.fkb^ [vtktsbc ptlfgbhblfy rb - 62 fsfcb v3& fvfdt  

lhjc fnvjcathjlfy  yfktmbc cf[bs pqdt,c lf jrtfytt,c e,heylt,f 412 fsfcb v3 ^ 

[vtktsc rb - 99 fsfcb v3 o.fkb& fvhbufl^ ltlfvbobc ptlfgbhblfy thsb okbc 

ufyvfdkj,fib jhsmklt,f lf fnvjcathjib flbc 511 fsfcb v3 o.fkb ^ yfktmbc cf[bs 

ltlfvbofpt ,heylt,f bubdt hfjltyj,f - 511 fsfcb v3& fnvjcathjcf lf ltlfvbofc ijhbc 

[lt,f ehsbthsufojyfcojht,ekb ufwdkf& o.kbc tc ,heydf hjv fh .jabkb.j^ 

ltlfvbofpt cbwjw[kt vjbcgj,jlf& 

,eyt,fib oht,heydfpt vybidytkjdfy ufdktyfc f[ltyc flfvbfyb $n.tt,bc 

ufyflueht,bs^ cfstcb vbot,bc itvzblhjdt,bs lf f&i&$^ hfw bodtdc rkbvfnbc  

wdkbkt,t,c& fv vbptpt,bc ufvj o.kbc xflbyt,f jrtfytib bphlt,f^ uheynbc o.kt,bc 

hfjltyj,f rb vwbhlt,f& fvbnjv pjubths flubkt,ib  o.fkb ufyef[kt,tk htcehcc 

ofhvjflutyc& 

 
yf[&11 o.kbc oht,heydf ,eyt,fib 
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VNRYFHB O>KBC O>FHJT,B LF VBCB UFVJ>TYT,F& ltlfvbofpt 1018 n  

o.kblfy vnryfh o.fkpt vjlbc vbcb v[jkjl 3)^ fmtlfy 80) ufvjcf.tyt,kfl 

vbeodljvtkbf^ hfvltyflfw ofhvjflutyc .byekc^ hjvtkbw mvybc gjkfhek melt,c& 

vnryfhb o.fkb [tkvbcfodljvbf flfvbfybcfsdbc /blhjkjubeh wbrkib vjyfobktj,bc 

fye ,eyt,fib o.kbc oht,heydbc itltufl& stjhbekb ufvjsdkt,bs^ ufvjcf.tyt,kfl 

[tkvbcfodljvb vnryfhb o.kbc vfmcbvfkehb hfjltyj,f otkboflib itflutyc 

lff[kjt,bs 40000rv3& cfe,fhbf bv o.fkpt^ hjvtkbw ltlfvbobc ptlfgbhblfy xftlbyt,f 

pqdt,cf lf jrtfytt,ib $t&o& xfvjyfltyb$& 

vnryfhb o.kbs cfhut,kj,f vbqt,ekbf lfb.jc vhfdfk]thfl ufvj.tyt,fl lf 

lfe,heyt,tk lfyf[fh]fl& 

o.kbc vhfdfk]thflfl ufvj.tyt,bc vfufkbst,bf% yfdbufwbf^ vtstdptj,f lf 

/blhjtktmnhjtythubbc vbqt,f& 

lfe,heyt,kfl lf[fh]ekb vnryfhb o.fkb erdt vbeodljvtkbf ufyvtjht,bsb 

ufvj.tyt,bcfsdbc& vfc vbtresdyt,f% - vnryfhb o.fkb^ hjvtkbw ufvj.tyt,bc itvltu 

brfhut,f fjhsmkt,bc itltufl $vfs ijhbc vwtyfhtsf ajskt,bs$* - ghjlemnt,bc 

itvflutykj,fib itvfdfkb o.fkb* - xfvjyfltybc o.fkb^ hjvtkbw bqdht,f pqdfib 

$jrtfytib$ lf thtdf vfhbkbfy o.fkc& ltlfvbofpt vnryfhb o.kbc .jdtkokbehb 

lfe,heyt,tkb lfyf[fh]b 2500 - 3000 v3 fqotdc& fv hfjltyj,blfy lff[kjt,bs 10) 

b[fh]t,f cf.jafw[jdht,j vbpyt,bs^ 8) - vhtodtkj,fib^ [jkj lblb evtntcj,f - 82) 

vblbc cjakbc vtehytj,fib - bhbufwbfpt& 

O>KBC {FH}B CF>JAFW{JDHT<J VBPYBS& cf.jafw[jdht,j vbpybs 

o.fkb b[fh]t,f  lfcfktdfl^ cfrdt,bc vjcfvpflt,kfl^ ufcfhtw[fl^ lfcf,fyfl^ 

cb,by'ehbc xfcfhtw[fl  rfyfkbpfwbfib lf ,fqt,bc lf mext,bc vjcfho.fdfl& tdhjgfib 1 

cek vjcf[ktpt cf.jafw[jdht,j vbpybs o.kbc lqtqfvehb [fh]b itflutyc 

lff[kjt,bs 230 k& sfyfvtlhjdt mfkfmt,ib 1 flfvbfyb lqt-qfvtib 300-500 k o.fkc 

vjb[vfhc& 

O>KBC {FH}B CFVHTODTKJ VBPYBS& cfvhtodtkj vbpybs ufvj.tyt,ekb 

o.kbc 85)-pt vtnb b[fh]t,f ufwbdt,bc ghjwtct,ib& lfyfhxtyb yfobkb b[fh]t,f 

ytlktekbc htw[dbc^ fbht,bc ufhtw[dbc ghjwtct,ib^ /blhjnhfycgjhnbht,bcfsdbc lf 

ufv[cytkfl& .jdtkb vce,emb fvnjvj,bkbc ufvjidt,fpt b[fh]t,f lff[kjt,bs yf[tdfhb 

vbkbjyb kbnhb o.fkb* tc hfjltyj,f vjbwfdc hjujhw o.kbc lfe,heyt,tk [fh]c^ bct 

ufyvtjht,bs ufvj.tyt,ek o.fkc& 

O>KBC {FH}B CJAKBC VTEHYTJ,IB& o.kbc vybidytkjdfyb hfjltyj,f 

b[fy]t,f cfcjakj cfvtehytj rekneht,bc vjcfho.fdfl& vfu& ujuhbc vjcf.dfyfl 150 k 

o.fkb b[fh]t,f & 

O>KBC {FH}B /BLHJTYTHUBBC VBCFQT<FL& o.fkb ufvjb.tyt,f 

/blhjtktmnhjcflueht,ib^ fuhtsdt s,jtktmnhjcflueht,ib hjujhw jhsmkbc 

vbcfqt,fl^ bct ufcfwbdt,kfl& lbl ,hbnfytsib o.kbc vjlbyt,bc 50)-pt vtnb b[fh]t,f 
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tktmnhjcflueht,ib& sevwf tktmnhjcflueht,b  lblb hfjltyj,bc o.fkc vjb[vfhc^ 

vfuhfv bub ufvjb.tyt,f ghfmnbrekfl elfyfrfhut,jl ^ itrhekb wbrkbs& 

fhct,ekb itafct,t,bc vb[tldbs^ \\+ cfereytib vstk vcjakbjib vj[vfht,ekb 

o.kbc hfjltyj,f vbc ,eyt,hbd itvjcfdfkc uflffzfh,t,c& fv ghj,ktvbc uflfcfzhtkfl 

byntycbehfl vblbc vnryfhb o.kbc vbqt,bc c[flfc[df vtsjlbc itveifdt,f& 

VNRYFHB O>KBC XFVJYFLTYBC UFPHLF& ltlfvbobc ptlfgbhblfy jrtfytib 

xflbyt,ekb o.fkb flfvbfybc cfzbhjt,bcfsdbc ecfhut,kjl brfhut,f& htpthdefht,bc 

vityt,kj,f lf uheynbc o.kt,bc fvjcfqt,fl zf,ehqbkt,bc ,ehqdf phlbc flfvbfybc 

vbth ufvj.tyt,ekb o.kbc hfjltyj,fc& 

w[tk fvbylib n,t,blfy lf htpthdefht,blfy lblb hfjltyj,bs o.fkb 

jhsmklt,f lf brfhut,f& fv upbs o.kbc lfyfrfhubc itvwbht,f itcf'kt,tkbf^ se o.kbc 

ptlfgbhc lfdafhfds cgbhnbc  $/tmcfltrfyjk-1-bc $ s[tkb facrbs&  

VNRYFHB O>KBC VBQT<F PQDBC O>KBLFY LF VFHBKBFYB 

O>KT<BLFY& vnryfhb o.kbc vbqt,f itb'kt,f pqdbc o.kblfy vfhbkt,bc vjijht,bs 

fcfjhsmkt,tk fgfhfnt,ib dfreevehb ufvj[lbc upbs& o.kbc ufvj[lf [jhwbtklt,f 

lf,fkb oytdbc gbhj,t,ib& tc vtsjlb vjbs[jdc tythubbc lbl [fh]c lf trjyjvbrehfl 

[tkcf.htkbf v[jkjl bctsb mdt.yt,bcfsdbc^ hjvtksfw bfab tythubf fmds^ [jkj 

odbvbc o.fkb - 'fkbfy wjnf^ vfufkbsfl^ medtbsbcfsdbc& 

vnryfhb o.kbc vbqt,f itb'kt,f fuhtsdt vfhbkbfyb o.kbc tktmnhjlbfkbpbs&  

fv;fvfl vcjakbjib 2000-pt vtnb mfh[fyf veifj,c o.kbc ufvnryfht,fpt& 

o.kblfy vfhbkt,bc vjcfijht,kfl ufvjb.tyt,f fctdt o.kbc uf.bydbc^ bjyehb 

vbvjwdkbc lf erejcvjcbc vtsjlt,b& 

 

 

 

§ 2&4&2&  O>KBC LF<BY"EHT<F 

 

o.kbc lf,by'eht,f fhbc vlbyfhtib^ yfrflekib^ n,fib^ pqdfib lf jrtfytib 

c[dflfc[df abpbrehb^ mbvbehb lf ,bjkjubehb ybdsbtht,t,bc vj[dtlhbc itltufl vbcb 

[fhbc[bc ufefhtct,f& o.kbc lf,by'eht,fc vhfdfkb vbptpb fmdc& o.fkb lblb 

hfjltyj,bs ufvjb.tyt,f vhtodtkj,fib& vfufkbsfl^ 1 n wtvtynbc ofhvjt,fpt b[fh]t,f 

100v3 o.fkb& yt,bcvbth ghjwtcib ufvj.tyt,bcfc o.fkb ufybwlbc lf,by'eht,fc^ hjvtkbw 

itb'kt,f b.jc njmcbrehb^ fhfnjmcbrehb^ ,fmnthbekb^ s,ehb lf f&i& 

 

XFVLBYFHT O>KT<B $XFVJYFLTYB$& lf,by'eht,bc o.fhjcufy 

lfvjrblt,ekt,bs xfvlbyfht o.kt,b b.jabfy cfvtehytj-cf.jafw[jdht,j $cfvtehytj-

atrfkeh$^ fnvjcathek $ybfqdhek$ lf cfvhtodtkj xfvlbyfht o.kt,fl& 
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cfvtehytj-cf.jafw[jdht,j xfvlbyfht o.fkb itbwfdc jhufyekb lf vwtyfhtekb 

ofhvjij,bc lfvf,by'eht,kt,c& fctsb xfvlbyfht o.fkb lfvfnt,bs ufovtylfc vjbs[jdc& 

cf.jafw[jdht,j xfvlbyfht o.fkb^ hjvtkbw itbwfdc^ vfufkbsfl^ cbystpeh 

cfhtw[ cfiefkt,fc^ ,jkjc lf ,jkjc [dlt,f vlbyfhtib lf pqdfib& ybflfubc 

ptlfgbhblfy uflfhtw[bkb cfcemb [dlt,f o.fkcflbyfhib^ [jkj bmblfy n,t,cf lf 

pqdt,ib& .jdtkbdt tc bodtdc o.kbc 'kbth lf,by'eht,fc^ ufycfresht,bs rb xfrtnbk 

fepib - n,t,ib^ .ehtt,cf lf abjhlt,ib& 

fnvjcathekb xfvlbyfht o.fkb itbwfdc upbc cfafhbc lfpbfyt,bc ghjlemnt,c^ 

odhbk-odhbk yfufdc^ yfdsj,ghjlemnt,c& fctsb o.fkb trjkjubeh cfibihjt,fc fh 

ofhvjflutyc lf vbcb xfidt,f o.fkcfntdt,ib ufovtylbc ufhtit itb'kt,f&cfvhtodtkj 

xfvjyfltyb^ hjvtkbw itbwfdc fhfjhufyek lf jhufyek yfhxtyt,c^ [ibhfl xftlbyt,f 

vlbyfhtt,cf lf pqdt,ib& o.fksfy thsfl .jdtkokbehfl xftlbyt,f fsfcj,bs mbvbehb 

ybdsbtht,f^ hjvtksf vjmvtlt,f ufhtvjpt ,jkjvlt wyj,bkb fhff& vfsufy fcj,bs 

ybdsbtht,f f[fk yfthsc ofhvjflutyc& sevwf cfvhtodtkj xfvjyfltyb [ibh itvs[dtdfib 

obyfcofh bovbylt,f^ bc vfbyw itbwfdc njmcbreh ybdsbtht,t,c^ hjvtksf fqvjxtyf 

'ytkbf& 

o.fkcfntdib vj[dtlhbkb lf,by'eht,f uhjdlt,f acrthbc lfyfktmt,ib^ pjj- lf 

abnjgkfymnjyib& vnryfhb o.kbc stdpt,ib fqvjxtybkbf rflvbevbc^ n.dbbc^ mhjvbc^ 

cnhjywbevbc^ rj,fknbc lf c[df v'bvt kbsjyt,bc vfqfkb itvwdtkj,f& fct^ vfufkbsfl^ 

rj,fknbc lf rflvbevbc itvwdtkj,f stdpbc reysbc mcjdbkt,ib itflutylf 0^1-0^4vu$ru& 

fvfcsfy^ eylf fqbybiyjc^ hjv rflvbevbc ufyvtjht,bsb vj[dtlhf flfvbfybc jhufybpvib 

$lfo.t,ekb 0^3 vu ljpbs$ bodtdc flfvbfybc bynjmcbrfwbfc $vfvfrfwt,ib bodtdc 

gjntywbbc lfmdtbst,fc$& 

ufycfresht,bs v'bvt vlujvfhtj,ff ief fpbfib^ cflfw fuhjmbvbrfnt,bs cfcvtkb 

o.kbc  byntycbehb lf,by'eht,bc itltufl bofvkt,bfy flfvbfyt,b& ief fpbbc vw[jdht,sf 

jhufybpvib fqvjxtybkbf mkjhjhufyekb gtcnbwblt,bc vybidytkjdfyb itvwdtkj,f& 

lflutybkbf^ hjv o.kbc lf,by'eht,bc itltufl fv hfbjyt,ib vybidytkjdyfl ufbpfhlf 

ceysmdbc^ cfzvkbc vjvytkt,tkb^ bveyehb cbcntvbc lffdflt,t,b^ fuhtsdt dbhecekb 

/tgfnbnbc^ fdsdbct,bfyb ofhvjyfmvyt,bc itvs[dtdt,b&  

o.fkib mkjhblt,bc^ cekafnt,bc^ ybnhfnt,bc^ jhufyek ybdsbtht,fsf 

uf[hoybc ghjlemnt,bc lf c[d& itvwdtkj,fv itb'kt,f ufvjbodbjc vfsb lfuhjdt,f 

cfrdt, ghjlemnt,ib^ akjhbcf lf afeybc sfdbct,ehb wdkbkt,t,b^ hfw cf,jkjj ]fvib 

fbcf[t,f flfvbfysf ]fyvhstkj,fpt& 

ufyfc[dfdt,ty itvltub cf[bc cfvhtodtkj xfvlbyfht o.kt,c% 

- gbhj,bsfl ceasf o.fkc* 

- zez.bfy^ sfdbcb itvflutykj,bs cfvtehytj-atrfkeh o.fksfy f[kj vlujvb 

xfvlbyfht o.fkc* 

- 'fkbfy zez.bfy o.fkc^ hjvkbc o.fkcfntdt,ib xfidt,fv itb'kt,f ufvjbodbjc 

v'bvt itltut,b^ hjujhw flfvbfyt,bcfsdbc^ bct w[jdtkt,bcfsdbc lf vwtyfhtt,bcfsdbc& 
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cfvtehytj-atrfkeh lf^ hjujhw otcb^ cfofhvjj xfvlbyfht o.fkb ptlvbotdybs 

eylf ufbovbyljc^ hfvltyflfw^ bc itb'kt,f itbwfdltc jhufyek $cfrdt, yfhxtyt,c^ 

vwtyfhtek ptsc^ jhufyek v;fdt,c lf f&i&$ lf vbythfkeh $mdbifc^ oblfc^ uf[cybk lf 

ufe[cytk vfhbkt,c lf vbcs&$ ybdsbtht,t,c& jhufyekb ybdsbtht,t,bs uf,by'eht,fc sfy 

f[kfdc ,fmnthbekb uf,by'eht,f& 

gbhj,bsfl ceasf o.fkb ufovtylbc ufhtit itb'kt,f bmytc xfidt,ekb 

o.fkcfntdib^ zez.bfyb rb - v[jkjl ufovtylbc itvltu& ufovtylbc [fhbc[b 

lfvjrblt,ekbf ufzez.bfyt,bc vfxdtyt,tkpt^ hjvtkbw f[fcbfst,c ufzez.bfyt,bc 

[fhbc[c lf itvflutykj,fc& xfvlbyfht o.kt,bc ufovtylfcsfy lfrfdibht,ekb 

lfyf[fh]t,b 'fkbfy lblbf^ fvbnjv ufovtylbc rjyrhtnekb cmtvbc ithxtdf 

lfvjrblt,ekbf cfybnfhbekb sdfkcfphbcbs ufovtylbc cfzbhj [fhbc[pt& ufovtylbc 

[fhbc[bc vf[fcbfst,kt,bf% 

- ufe[cytkb itnbdnbdt,ekb ybdsbtht,t,bc itvwdtkj,f* 

- ;fyu,flbc ,bjmbvbehb vj[vfht,f* 

- ;fyu,flbc mbvbehb vj[vfht,f* 

_ fmnbehb htfmwbf lf c[d& 

 

 

V>FHB YFHXTYT<B& se o.fkib v.fhb ybdsbtht,bc lblb hfjltyj,ff 

itnbdnbdt,ekb^ bub [lt,f  ufevzdbhdfkt vpbc cbyfskbcfsdbc lf fvbs ath[lt,f o.kbc 

fepib ajnjcbystpbc ghjwtcb $b[&§ 2&5&3&$& tc sfdbc v[hbd bodtdc fcts fept,ib rdt,bc 

]fzdib lfhqdtdt,c& ufhlf fvbcf^ v.fhb yfhxtyt,b bodtdc vlbyfhtt,bcf lf cfyfjcyj 

fh[t,bc lfkfvdfc^ hbc ufvjw fewbkt,tkbf acrthbc xfqhvfdt,bc cfveifjt,bc [ibhfl 

xfnfht,f& 

 

TDNHJABRFWBF& cfvhtodtkj lf cfcjakj-cfvtehytj xfvlbyfht o.kt,ib  

lblbf ybnhfnt,bc lf ajcafnt,bc itvwdtkj,f& tc bodtdc xfrtnbkb o.fkcfntdt,bc 

uflf]tht,fc cfcemb ybdsbtht,t,bs lf o.fkcfntdt,ib evfhnbdtcb vbrhjjhufybpvt,bc - 

o.fkvwtyfhtt,bc uf'kbtht,ek phlfc^ vfuhfv cfvoe[fhjl tc o.fkvwtyfhtt,b stdpt,bc 

evtntcj,bcfsdbc cfzvtkfl edfhubcbf& o.fkvwtyfhtt,bc uf,fhldf bodtdc o.kblfy lblb 

hfjltyj,bc ;fyu,flbc isfysmvfc& hbc itltuflfw [lt,f ;fyu,flpt  o.kbc ,bjmbvbehb 

vjs[jdybkt,bc ufphlf& fvfcdt bodtdc o.fkib ,bjkjubehb yfhxtyt,bc^ vfufkbsfl^ 

vthmybc wtkekjpbc fy lfeveifdt,tkb rfyfkbpfwbbc o.kbc vj[dtlhf& fcts fhtib 

ite'kt,tkbf c[df vwtyfhtt,bcf lf wjw[fkb jhufybpvt,bc fhct,j,f& cfvfubthjl^ 

'kbth vhfdklt,bfy vbrhjjhufybpvt,b^ hjvkt,cfw vrdlfhb vwtyfhtekb lf 

w[jdtkehb mcjdbkt,bc uf[hoybc eyfhb uffxybfs& fqybiyekb vbrhjjhufybpvt,b 

isfysmfdty rbltd eahj vtn ;fyu,flc lf ofhvjmvybfy rbltd eahj vtn ybnhfnt,c lf 

ajcafnt,c& sfylfsfyj,bs fcts o.fkcfntdib vybidytkjdyfl vwbhlt,f vwtyfhtsf lf 
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w[jdtksf cf[tj,t,b& ufycfresht,bs pbfylt,f stdpt,bc cfv.fhj& cf,jkjj ]fvib^ 

vrdlfhb mcjdbkt,bc ufv[hoytkb o.fkvwtyfhtt,bc  lf vbrhjjhufybpvt,bc ufvhfdkt,bc 

itltufl vwbhlt,f ;fyu,flbc rjywtynhfwbf^ hfw bodtdc n,t,bc lf'dtkt,fc lf vfs 

lfzfj,t,fc& fv ghjwtcc tdnhjabrfwbf tojlt,f& 

tdnhjabrfwbbc rkfcbrehb vfufkbsbf thbc n,f $fii$& fv n,fib 25 okbc vfy'bkpt 

fpjnbc itvwdtkj,f 59)-bs ufbpfhlf^ [jkj ajcajhbcf - 500)-bs^ hfw 'bhbsflfl 

ufvjbodbf n,fib cbystpehb ufvhtw[b cfiefkt,t,bc itvwdtkb cf.jafw[jdht,j 

xfvlbyfht o.kt,bc vj[dtlhfv $cbystpehb ufvhtw[b cfiefkt,t,b lblb hfjltyj,bs 

ajcafnt,c itbwfdc$& 

 

FHFJHUFYEKB YFHXTYT<BC NJMCBREHJ<F& vlbyfhtt,cf lf pqdt,ib 

cfvhtodtkj xfvlbyfht o.kt,bs xfnfybkb v'bvt kbsjyt,bc rjywtynhfwbfv itb'kt,f 

cfibi ljytc vbfqobjc& cnf,bkehb njmcbrehb mbvbehb ybdsbtht,t,b acrthpt bktmt,f 

lf fv o.fkcfntdt,bc velvbd vtjhfl lf,by'eht,fc bodtdc& vfufkbsfl^ ,fknbbc pqdbc 

acrthpt lfyfktmb itbwfdc v'bvt kbsjyt,c^ ajcajh- lf ujubhlitvwdtk yfthst,c^ 

mkjhjhufyek yfofhvt,c lf c[df lfvf,by'eht,tk ybdsbtht,t,c& vtwybtht,vf 

ufvjfdkbytc pqdbc stdpbc $ufycfresht,bs dbhstdpfc^ mjhzbkfc^ [trbc$ lf,by'eht,f 

'kbthnjmcbrehb vtsbkdthw[kbco.kbs^ [jkj pqdbc bcts ghjlemnt,ib^ hjujhbwff 

rhtdtnb lf pqdbc cfdfhw[tkf^ fqvjxtybkbf fctdt 'kbthnjmcbrehb 

tsbkdthw[kbco.fkb& fv v[hbd cfbynthtcjf vbyfvfnbc .eht $bfgjybf$^ hjvtkibw 

xftlbyt,jlf vtsbkdthw[kbco.fkfwtnfnbc itvwdtkb cfvhtodtkj xfvlbyfht o.kt,b& 

fvbc itltufl dthw[kbco.fkb vj[dlf rdt,bc ]fzdib% dthw[kbco.kbc itvwdtkj,f 

bvltyfl vfqfkb b.j^ hjv fvbc itltufl ufbpfhlf fv htubjyib f[fkij,bk ,fdidt,ib 

sfylf.jkbk cbvf[by]tsf itvs[dtdt,b lf f[fkij,bksf cbrdlbkbfyj,f& fv gfsjkubfv 

vbyfvfnbc fdlv.jaj,bc cf[tkb vbbqj& 

lfvfabmht,tkbf fuhtsdt cfcvtk o.fkib ybnhfnt,bc ljybc fvfqkt,f& o.fkib 

ybnhfnt,bc vfqfkb itvwdtkj,f rezbc rb,jc bodtdc^ [jkj ,fdidt,ib - ufphlbkb 

cbrdlbkbfyj,bc vbptpc ofhvjflutyc& 

w[hbkib =2-3 vjwtvekbf o.fkib lf ybflfuib pjubthsb v'bvt kbsjybc 

pqdhekfl lfcfidt,b rjywtynhfwbf lf cfibihjt,bc rkfcb% 
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w[hbkb =2-3 

 

o.fkib lf ybflfuib pjubthsb v'bvt kbsjybc plr lf cfibihjt,bc rkfcb 

 

tktvtynbc  

lfcf[tkt,f 

pqdhekb lfcfidt,b 

rjywtynhfwbf$plr$^ 

vu$k 

cfibihjt,bc rkfcb 

dthw[kbco.fkb 

n.dbf 

ctktyb 

rfkf 

vfuybevb 

rflvbevb 

lfhbi[fyb 

rj,fknb 

cgbkty'b 

ybrtkb 

hrbybc jmcblt,b 

0^0003 

0^0003 

0^0001 

0^02 

0^005 

0^0003 

0^003 

0^0004 

0^002 

0^001 

0^04 

+ 

+ 

 

+ 

++ 

+++ 

+ 

++ 

++ 

++ 

++ 

+++ 

 
 

O>KBC VJRHJ<BJKJUBEHB LF<BY"EHT<F& ihjvbc cfthsfijhbcj 

jhufybpfwbbc vjyfwtvt,bc vb[tldbs^ ltlfvbobc vjcf[ktj,bc 70) e[fhbc[j o.kbs 

cfhut,kj,c& tc ghj,ktvf ufycfresht,bs vodfdtl lufc ufydbsfht,fl mdt.yt,ib& cjakbc 

vfw[jdht,kt,bc lff[kjt,bs 90) lfcfktdfl lf lfcf,fyfl lf,by'eht,ek o.fkc 

[vfhj,c& 

]fylfwdbc vcjakbj jhufybpfwbbc vjyfwtvt,bc vb[tldbs vcjakbjib 

lffdflt,fsf 80) ufygbhj,t,ekbf o.kbc e[fhbc[j,bs lf fynbcfybnfhbekb 

vlujvfhtj,bs& o.kbc e[fhbc[j,bc ufvj dbsfhlt,f bctsb lffdflt,t,b^ hjujhbwff% 

mjkthf^ nbab^ vfkfhbf^ gfhfpbnekb wbhjpb lf rtshb& o.kbc fynbcfybnfhbekb 

vlujvfhtj,bs ufvjodtekb fdlv.jaj,t,bs lqtc ltlfvbofpt lffdflt,ekbf 

lff[kjt,bs 55 vky flfvbfyb& 

 o.kbc lf,by'eht,bcf lf vbcb fynbcfybnfhbekb vlujvfhtj,bc ghj,ktvf fh 

itvjbafhukt,f ufydbsfht,flb mdt.yt,bs& vstkb [vtksfief pqdbc cfyfgbhjc vtjs[tlb 

cfibifl lf,by'eht,ekfl bsdkt,f& [vtksfief pqdbc lf,by'eht,bc fyufhbibc sfyf[vfl 

[vtksfief pqdfib lfzthbkb vjkecrt,b lf fcsfrdt,b ]fyvhstkj,bcfsdbc cfibibf& fv 

htubjyib ufdhwtkt,ekbf nbab^ gfhfnbab^ lbptynthbf^ gjkbjvtkbnb^ dbhecekb 

/tgfnbnb& fv lffdflt,fsf evtntcj,f ufvjodtekbf pqdfib ufeovtylfdb xfvlbyfht o.kbc 
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yfc[ktnbs& fhct,ekb itafct,t,bs^ pqdbcgbhf 120 mfkfmblfy yfhxtyt,bc 85) xftlbyt,f 

[vtksfief pqdfib^ hjvtkibw ,fyfj,ty lf stdpc bzthty lfvcdtyt,kt,b lf 

flubkj,hbdb vfw[jdht,kt,b& ,fhctkjyfcf lf utyefc ijhbc cfyfgbhj [fpbc .jdtk 

vbkpt  .jdtkokbehfl lff[kjt,bs 200 n  xfidt,ekb yfhxtyt,b vjlbc& 1980 otkc 

fk;bhvf^ tudbgntv^ cfahfyutsvf^ vjyfrjv^ neybcvf lf sehmtsvf vbbqj cfthsfijhbcj 

itsfy[vt,f [vtksfief pqdbc uf,by'eht,bc .dtkfpt cthbjpek o.fhjt,sfy ,h'jkbc 

itcf[t,& tc itsfy[vt,f 1983 otkc itdblf 'fkfib& 

cfyfgbhj pqdbc o.kbc cfybnfhbekb vlujvfhtj,bc fyfkbpbc itltufl .jabkb 

cchr 'bhbsfl cfrehjhnj pjyt,ib - ifdb^ fpjdbc^ ,fknbbc^ rfcgbbc pqdt,bc lf 

ijhtekb fqvjcfdktsbc cfyfgbhjpt rhbnbrekb cfybnfhbekb vlujvfhtj,f lflubylf& 

byntycbehb htrhtfwbekb o.fkvj[vfht,bc flubkt,ib itebfhfqt,tkb sdfkbsfw 

itb'kt,f yfdsj,ghjlemnt,bc kfmt,bc fqvjxtyf& ,fmnthbekb lf,by'eht,bc ljyt fc]th 

lf fsfc]th fqtvfnt,f /bubtyeh yjhvfnbdt,c^ ufvjbhxtdf gfsjutyehb 

vbrhjjhufybpvt,b $vewkbc nbabc lf gfhfpbnt,bc^ lbptynthbbc^ cfkvjytkjpbc^ 

tynthjdbhecekb byatmwbt,bc^ rfylbljpt,bc lf c[d& ufvjvodtdb$& fqybiyek 

cfrehjhnj pjyt,ib itbvxytdf cfybnfhbekb vlujvfhtj,bc ghjuhtcekb ufefhtct,f& 

O>KBC LF<BY"EHT<BC C{DF O>FHJT<B& o.kbc .dtkfpt ufdhwtkt,ekb 

ufv,by'eht,tkbf yfdsj,ghjlemnt,b& v[jkjl fii-ib .jdtkokbehfl yfdsj,bc 

uf;jydbc 13000 itvs[dtdf fqbhbw[t,f& pqdbc o.fkib .jdtkokbehfl 12 vky njyfvlt 

yfdsj,b xftlbyt,f^ [jkj lbl ,hbnfytsib .jdtkokbehfl 1 vky njyfvlt  

ufvj.tyt,ekb vfymfybc ptsb bqdht,f& 

o.kbc ptlfgbhpt yfdsj,bc thsb odtsb 1^5 v2 afhsj,bc vmjyt  kfmfc ofhvjmvybc^ 

[jkj1 n yfdsj,b - 12 rv2 kfmfc&  yfdsj,bc facrb $vr -vv$ ytufnbehfl vjmvtlt,c pqdbc 

trjcbcntvfpt% 

- b[jwt,bfy  ahbydtkt,b - b'bht,bfy^ uflf[ehlt,bfy vptpt fy hxt,bfy  cfrdt,bc 

ufhtit& fv vbptpbs lbl ,hbnfytsib .jdtkokbehfl c[dflfc[df cf[tj,bc 250000 

ahbydtkb bqegt,f* 

- yfdsj,b f,hvfdt,c o.kbc ,byflht,c  $ctkfgt,c^ ythgfc lf c[d&$* 

 - yfdsj,b fvwbht,c cbyfskbc itqotdfc o.fkcfntdt,ib lf itb'kt,f ufvjbodbjc 

wjw[fkb jhufybpvt,bc w[jdtkmvtlt,bc lfhqdtdf& tc ufycfresht,bs 

ufvfyflueht,tkbf bctsb jhufybpvt,bcfsdbc^ hjvkt,cfw v[jkjl itpqelek ntvgt-

hfnehek bynthdfkib  ite'kbfs fhct,j,f* 

- yfdsj,b itbwfdc njmcbreh rjvgjytynt,c^ vfufkbsfl fhjvfnek yf[ibh-

o.fk,flt,c^ hjvkt,bw ufvfyflueht,kfl vjmvtlt,c o.kbc wjw[fkb jhufybpvt,bc 

pjubths ajhvfpt bctsb vwbht rjywtynhfwbbsfw rb^ hjujhbwff obkbc vtvbkbjytlb& 

o.fkib yfdsj,ghjlemnt,bc lfcfidt,b itvwdtkj,ff 0^05 vu$v3&  

cf.jafw[jdht,j vbpyt,bcfsdbc o.kbc mkjhbht,bc itltufl cf,jkjj ]fvib  

ofhvjbmvyt,f 'kbthnjmcbrehb ybdsbtht,t,b - lbjmcbyt,b& fctsbdt njmcbrehb 

ybdsbtht,t,b ofhvjbmvyt,f /fkjutyitvwdtkb yfhxtyt,bc lfodbcfc^ cfgj[b ptst,bc lf 
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ufvfwbdt,tkb cbs[tt,bc ufvj.tyt,bcfc& .dtkf tc ybdsbtht,f [dlt,f hf rfyfkbpfwbfib^ 

o.kbc j,btmnt,ib fy uheynbc o.kt,ib^ fzez.bfyt,c o.fkc& fhct,j,c lbjmcbyt,bc 135 

bpjvthb^ hjvtksfufy 10 'kbthnjmcbrehbf& 

lbjmcbyt,bc plr 0^26-0^2 gu$k7 itflutyc& lbjmcbyt,b vbtresdyt,f 

rfywthjutyekb lf bveyjutyehb [fcbfsbc + rkfcbc cfibihjt,fc& lbjmcbyt,bc 

vjmvtlt,bcfc itbvxytdf bvgjntywbf $vfvfrfwt,ib$^ vewkbc vjikf $mfkt,ib$ lf f&i& 

vcjakbjc ,tdh mdt.fyfib lbjmcbyt,bcufy ufhtvjc lfwdbc vbpybs itveifdt,ekbf 

cgtwbfkehb qjybc'bt,t,b& vfu&^ 1994 otkc hectsib itbveifdtc ghjuhfvf #ufhtvjc lf 

vjcf[ktj,bc lfwdf lbjmcbyt,bcufy lf vcufdcb njmcbrehb ybdsbtht,t,bcfufy@& 

,fbrfkbc n,f zez.bfylt,f wtkekjpf-mfqfklbc rjv,byfnbc vbth 200-vlt 

ufv,by'eht,kbs^ hjvtksfufy rjynhjkbhlt,f v[jkl 13& 

njmcbrehbf ptlfgbhek-fmnbehb ybdsbtht,t,b $pfy$^ hjvkt,bw afhsjl 

ufvjb.tyt,f cfpjufljt,bc w[jdht,bc c[dflfc[df cathjib% 

- ufvhtw[b cfiefkt,t,b - ltnthutynt,b* 

- gfhabevthbf lf rjcvtnbrf $r,bkbc gfcnf^ kjcbjyt,b^ rhtvt,b lf vbcs&$* 

- ufvfstsht,kt,b^ cfqt,ht,b lf lfvfcdtkt,kt,b* 

- tvekufnjht,b $vufkbsfl^ cffdnjvj,bkj upt,pt cfupfj ,bnevbc tvekcbf 

ufevndthbfyt,bcfsdbc$* 

- cfgj[-ufvfwbdt,tkb cbs[tt,b* 

- cbs[tt,b wtw[kvmhj,t,bcfsdbc lf f&i& 

1995 okbcfsdbc vcjakbjib lfvpfllf 10 vky njyfpt vtnb ptlfgbhek-fmnbehb 

ybdsbtht,f^ hjvtkbw fvwbht,c hf o.kbc ptlfgbhek lfzbvekj,fc^ efh.jabsfl 

vjmvtlt,c o.fkib wjw[fk jhufybpvt,pt& 

fybjyehb nbgbc ptlfgbhek-fmnbeh ybdsbtht,t,c vbtresdyt,f xdtekt,hbdb 

cfgjyb^ pfy-bc ,fpfpt lfvpflt,ekb cfhtw[b cfiefkt,t,b uflbfy njmcbrjkjubeh lf 

trjkjubeh itvjovt,fc% rfypt^ cfceysm upt,pt^ sdfkpt  lf vskbfyfl flfvbfybc 

jhufybpvpt ptvjmvtlt,bc sdfkcfphbcbs& 

ptlfgbhekfl fmnbehb ybdsbtht,t,b ufvj.tyt,bc itvltu^ [dlt,f hf ufvovtyl 

yfut,j,fib^ cfho.fd dtkpt^ vlbyfhtt,ib fy  n,fib fy ufvovtylb yfut,j,t,bc udthlbc 

fdkbs^ gbhlfgbh vlbyfhtib fy n,fib^ bikt,f& se tc fh [lt,f^ vfiby ptlfgbhek-

fmnbehb ybdsbtht,f ufvjecojht,tk trjkjubeh cfahs[tc emvybc ,eyt,hbd ufhtvjc - 

bodtdc stdpt,bc lf o.kbc ahbydtkt,bc lffdflt,fc lf lfqegdfc^ fath[t,c 

o.fkvwtyfhtt,bc phlfc& 

ptlfgbhek-fmnbehb ybdsbtht,t,b ,bjkjubehfl lfikbc vb[tldbs b.jabfy cfv 

]ueafl%  

1&,bjkjubehfl rfhufl ikflb  $fhfyfrkt, 85)$* 

2&,bjkjubehfl cfiefkjl ikflb  $70-80)$* 

3&,bjkjubehfl 'ytkfl ikflb  $70)-pt yfrkt,b$& 
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pjubthsb ptlfgbhek-fmnbehb ybdsbtht,f^ vfufkbsfl^ ajcajhitvwdtkb pfy^ 

htw[dbcfc vjbs[jdc lblb hfjltyj,bs o.fkc lf vfqfk ntvgthfnehfc^ hfw 

ufyfgbhj,t,c lfyf[fh]t,bc ufphlfc^ lf o.kbc trjkjubehb ecfahs[jt,bc itvwbht,fc& 

nbgbehb cfhtw[b a[dybkb itbwfdc lff[kjt,bs 20) cbystpeh cfhtw[ 

cfiefkt,fc lf lff[kjt,bs 30) fhfjhufyek ajcafnt,c& tc ajcafnt,b [dlt,f 

xfvlbyfht o.kt,ib^ [jkj itvltu yfrflekt,ib^ vlbyfhtt,ib^ n,t,ib fy pqdt,ib& 

ajcafnt,b ufhrdtekb cf[tj,bc o.fkvwtyfhtt,bcfsdbc cfrdt, ufhtvjc ofhvjflutyty^ 

hfw bodtdc vfs uf'kbtht,ek phlfc^ ufycfresht,bs xfrtnbk o.fkcfntdt,ib $b[& 

tdnhjabrfwbf$& 

o.fkcfntdt,ib pfy-bc plr - 0^05 vu$k& 

o.fkib lblb hfjltyj,bs ptlfgbhek-fmnbehb ybdsbtht,bc sfyfj,bcfc 

ofhvjbmvyt,f mfabc vfqfkb atyf^ hfw f'ytkt,c vlbyfhbc nhfycgjhnbc veifj,fc& tc 

vjdktyf itvxytek bmyf tdhjgbc bcts lbl mfkfmt,ib^ hjujhbwff gfhbpb lf ,thkbyb& 

fvfcsfy lfrfdibht,bs^ vhtodtkj,bc obyfit lqbc otchbuib lufc ,bjkjubehfl 

ikflb fye^ t&o& h,bkb cbystpehb ptlfgbhek-fmnbehb ybdsbtht,bc itmvyf& 

o.kbc lf,by'eht,bc ajhvt,bf fuhtsdt hflbjfmnbehb lf s,ehb lf,by'eht,f& 

o.kbc hflbjfmnbehb lf,by'eht,bc vsfdfhb o.fhjf fnjvehb tktmnhjcfluehbc 

lf,fkb fmnbehj,bc yfhxtyt,b& fv uf,by'eht,bc ths-thsb vybidytkjdfyb ghj,ktvff 

pqdbc jhufybpvt,bc^ vfu& o.fkvwtyfhtt,bc vbth^ hflbjfmnbehb bpjnjgt,bc lfuhjdt,f 

fy lfrjywtynhbht,f^ itvltu rb rdt,bc ]fzdib vj[dtlhf& 

o.kbc s,eh lf,by'eht,fc bodtdc s,ehb fy fnjvehb tktmnhjcflueht,b^ 

rth'jl^ yfveitdfhb ufvfwbdt,tkb o.kbc o.fkcfntdt,ib xfidt,f& fv o.fkcfntdt,ib 

o.kbc ntvgthfnehbc  fotdbc itltufl xmfhlt,f pjubthsb ,bjmbvbehb ghjwtcb^ [jkj 

o.fkib uf[cybkb ;fyu,flbc itvwdtkj,f vwbhlt,f^ tc bodtdc tktmnhjcfluehbc 

vf[kj,kfl ,bjkjubeh ufhtvjib cohfa lf fhct,bs wdkbkt,t,c%  

- bhqdtdf c[dflfc[df jhufybpvt,bc ufvhfdkt,bc afmbpfl lf,fkfyct,ekb wbrkb* 

- s,ehb lf,by'eht,bc gbhj,t,ib itbvxytdf o.fkvwtyfhtt,bc 'kbthb uf,fhldf* 

- o.fkib vw[jdht,b pjubthsb cf[tj,bc jhufybpvt,bc uflfityt,f& 

 

 

 

§ 2&4&3&  O>KBC UFOVTYLF LF VJVPFLT<F& 

CFRFYFKBPFWBJ CBCNTVT<B 

 

vlbyfhtt,blfy^ yfrflekt,blfy^ n,t,blfy lf c[df o.fhjt,blfy o.kbc 

ufvjcf.tyt,kfl^ hjujhw lfcfktdb^ bct cfvhtodtkj vbpyt,bs^ fewbkt,tkbf vbcb 

obyfcofhb ufovtylf lf cfcvtk o.fkpt fhct,ekb cnfylfhnt,bc vj[jdyt,sfy 

itcf,fvbcj,fib vj.dfyf& o.kbc abpbreh-mbvbehb vf[fcbfst,kt,bc ufycfpqdhf eylf 
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[lt,jltc cf[tkvobaj cfybnfhbekb ptlfv[tldtkj,bc vbth #ufzez.bfyt,bcufy 

ptlfgbhekb o.kt,bc lfwdbc otct,bc@ vb[tldbs lf yjhvfnbek-ntmybrehb 

ljrevtynt,bs& 

xfvlbyfht o.kt,bc uflfult,f lf vbcb ufovtylf ofhvjt,c vjmvtlb yjhvfnbekb 

ljrevtynt,bc itcf,fvbcfl^ hjvkt,ibw ufycfpqdhekbf vfsb xfidt,bc lf ufovtylbc 

[fhbc[bc gbhj,t,b& xfvlbyfht o.kt,bc ituhjdt,f^ uflfult,f^ ufovtylf [jhwbtklt,f 

cfrfyfkbpfwbj cbcntvt,bs^ hjvkt,bw itlut,f itvltub tktvtynt,bcufy% 

- iblfcffvmhj cfrfyfkbpfwbj vjo.j,bkj,t,b*  

- ufhtsf cfrfyfkbpfwbj mctkb* 

- nev,jt,bc cfluehb* 

- ufvovtylb yfut,j,t,b* 

- o.fkcfntdib xfvlbyfht o.kt,bc xfvidt,b vjo.j,bkj,f& 

O>KBC UFOVTYLBC LF VJVPFLT<BC VTSJLT<B& o.kbc ufcfovtylfl lf 

vjcfvpflt,kfl ufvjb.tyt,f abpbrehb^ mbvbehb lf ,bjkjubehb ghjwtct,b& 

o.kbc ufovtylbc lf vjvpflt,bc abpbrehb vtsjlt,b ufvjb.tyt,f xfvlbyfht 

o.kblfy e[cyflb vbythfkehb lf fhfjhufyekb vbyfhtdt,bc ufvjcf.jafl& hjujw otcb^ 

fctsb ufovtylf obyfcofhb ufovtylbc cnflbfc ofhvjflutyc& o.fkc fnfht,ty lfvoljvib^ 

cfwthib^ vtmfybreh w[fehib^ cbkfcfzthib^ fmnbdbht,ekb yf[ibhbc atyfib& 

UFW{HBKDF fhbc o.fkufovtylbc gbhdtkb cnflbf^ hjvkbc lhjcfw [lt,f 

o.fkib vjwehfdt lblb cfuyt,bc lf itnbdnbdt,ekb yfudbc vjijht,f& o.kbc 

lfveifdt,bc itvlujv cnflbfpt ufvjb.tyt,f eahj odhbkb w[fehb^ hjvtkbw odhbkb 

itnbdnbdt,ekb yfobkfrt,bc vjijht,bc cfiefkt,fc b'ktdf& 

FTHBHT<F& o.kbc fthbht,f c[dflfc[df vtsjlbs [jhwbtklt,f^ vfufkbsfl^ 

xfyxmthek rfcrflpt& fv ghjwtcbc lhjc [lt,f o.kblfy ujubhlbc lbjmcblbc^ 

ujubhlo.fk,flbc lf fmhjkflb ptst,bc vjijht,f^ hjvkt,bw o.fkc cgtwbabeh utvjc 

fy ceyc f'ktdc& fthbht,bc lhjc fctdt [lt,f o.fkib uf[cybkb hrbybc lf vfyufyevbc 

bjyt,bc lf;fyudf& 

AKJREKFWBF& tc ghjwtcb vblbc o.kbc ahs[bkb ity]qhtdbs^ hfw bodtdc 

odhbkb yfobkfrt,bc rjyukjvthfwbfc eahj vc[dbkb yfobkfrt,bc ofhvjmvybs& 

ofhvjmvybkb rjyukjvthfnb cohfafl bktmt,f acrthpt& 

CTLBVTYNFWBBC lhjc [lt,f o.fkib itnbdnbdt,ekb yfobkfrt,bc acrthpt 

ufvjktmdf& 

ABKNDHBC lhjc [lt,f o.kblfy odhbkb itojybkb vfcfkbc ufvj.jaf^ 

hbcsdbcfw o.fkc fnfht,ty ceasf fy lfamdbkb [bc yf[ibhbc lf mdbibc yfhtdbc atyfib& 

mdbibc atyf lf.hbkbf qjhqbc ae'tihtpt& 

 

 

O>KBC UFOVTYLBC LF VJVPFLT<BC MBVBEHB VTSJLT<BF% 
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1&RJFUEKFWBF& o.fkib itojybkb odhbkb lf rjkjblehb yfobkfrt,bc 

rjfuekfwbbcfsdbc ufvjb.tyt,f cgtwbfkehb rjfuekfynt,b^ hjvtksf vjmvtlt,bsfw 

o.fkib ofhvjbmvyt,f vce,emb nbdnbdfht,b^ hjvtksf yfobkfrt,bc pjvf lf cbvrdhbdt 

ctlbvtynfwbbs vjijht,bc cfiefkt,fc b'ktdf& o.kbc itvflutykj,fib itvfdfkb nent 

ybdsbtht,t,bc vjcfijht,kfl ufvjb.tyt,f bctsb rjfuekfynt,b^ hjujhbwff yfnhbevbc 

fkevbyfnb lf fkevbybc cekafnb& 

2& LTPBYATMWBF& o.fkib itvfdfkb vbrhjjhufybpvt,bc vjcfcgj,fl [lt,f 

ltpbyatmwbf^ hjujhw otcb^ mkjhbs& mkjhbht,f^ xdtekt,hbd^ ofhvjflutyc o.kbc 

vjvpflt,bc erfyfcrytk cnflbfc& v[jkjl cfyrn-gtnth,ehuib o.kbc^ vfs ijhbc 

cfcvtkb o.kbc ufcfovtylfl ufvjb.tyt,f 15 n $lqt-qfvtib$^ 5000 n $otkboflib$ mkjhb& 

o.kbc lfmkjhdbcfc  $ufovtylbcfc$ o.fkib hxt,f 1^5 vu$k mkjhb& 

o.kbc ufecyt,jdyt,bcfsdbc ufvjb.tyt,f fuhtsdt jpjybht,f lf eknhfbbcathb 

c[bdt,bs ,fmnthbwblekb lfc[bdt,f& 

3& O>KBC LFH<BKT<F& o.kbc lfh,bkt,bc lhjc [lt,f o.kbc cb[bcnbc 

vjijht,f^ hjvtkcfw bodtdc vfcib uf[cybkb rfkwbevbc lf vfuybevbc vfhbkt,b& fv 

vbpybs o.fkcflty cflueht,ib o.fkib evfnt,ty rfkwbevbc /blhjjmcblc fy yfnhbevbc 

rfh,jyfnc& o.kbc lfcfh,bkt,kfl itb'kt,f bjyvbvjwdkbsb abct,bc ufvj.tyt,fw& 

4& FLCJH<WBF& flcjh,wbf tojlt,f thsb ybdsbtht,bc ptlfgbhbs vtjht 

ybdsbtht,bc isfysmvfc& o.kbc vjvpflt,bc ghjwtcib o.kblfy jhufyekb yfthst,bc 

vjcfijht,kfl [lt,f vfsb flcjh,bht,f fmnbdbht,ek yf[ibhpt& o.kbc vjvpflt,bcfc 

pjubthsb jhufyekb yfthsbc vjijht,f xdtekt,hbdb ghjwtct,bs dth [th[lt,f& 

5& LF:FYUDF& o.kblfy pjubthsb fhfcfcehdtkb ybdsbtht,bc vjcfijht,kfl 

itb'kt,f vfsb lf;fyudf lf fvbs yfrkt,fl vfdyt ajhvfib uflf.dfyf& vfufkbsfl^ jpjybs 

lf;fyudf b'ktdf o.fkib uf[cybkb wbfyblt,bc wbfyfnt,fl ufhlfmvybc cfiefkt,fc& 

6& AKJNFWBF&  akjnfwbbc vtsjlb tv.fht,f mfabc ofhvjmvyfc& c[dflfc[df 

ybdsbtht,fc c[dflfc[df lfcdtkt,flj,f f[fcbfst,c^ hbc ufvjw pjub yfobkfrb /fthbc 

,einekfc sbsmjc #vbtot,t,f@ lf fvjnbdnbdlt,f o.kbc ptlfgbhpt& fv vtsjlbs 

bovbylt,f ptlfgbhek-fmnbehb ybdsbtht,t,bc lf yfdsj,ghjlemnt,bc itvwdtkb 

xfvlbyfht o.kt,b& vtsjlb trjyjvbehbf lf vj[th[t,ekb& 

mbvbehb vtsjlt,b ufvjb.tyt,f rjkjblehb lf itnbdnbdt,ekb yfobkfrt,bc 

ufvjcfktmfl^ v'bvt kbsjyt,bcufy ufcfsfdbceakt,kfl^ v;fdfsf lf nentsf 

ufcfytbnhfkt,kfl^ vjvofvkfd ybdsbtht,fsf ufcfedyt,kfl&  mbvbehb ufovtylf 

ufvjb.tyt,f hjujhw ufovtylbc lfvjerblt,tkb vtsjlb hjujhw cf,heyb 

o.fkvjvfhfut,bc cbcntvfib^ bct o.fkcfntdt,ib o.kbc xfidt,fvlt& mbvbehb ufovtylbc 

vtsjlbc ufvj.tyt,f vbpfyitojybkbf ,bjkjubehb vtsjlbs ufovtylbc oby& mbvbehb 

vtsjlt,bs xfvlbyfht o.kt,bc ufovtylbcfc gfhfktkehfl [lt,f c[dflfc[df 

rjvgjytynbc^ 'bhbsflfl athflb kbsjyt,bc vbqt,f& 

 

O>KBC UFOVTYLBC <BJKJUBEHB VTSJLT<B 
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jhufyekb vbyfhtdt,bcfufy xfvlbyfht o.kt,bc ufcfovtylfl .dtkfpt vtnfl 

vbpfyitojybkbf ,bjkjubehb vtsjlt,bc ufvj.tyt,f& xfvlbyfht o.kt,bc ,bjkjubehb 

ufovtylf [lt,f fthj,ek lf fyfthj,ek gbhj,t,ib& ovtylbc fthj,ekb vtsjlt,b 

lfae'yt,ekbf fthj,ekb vbrhjjhufybpvt,bc ufvj.tyt,fpt^ hjvtksf w[jdtkmvtlt,f 

itcf'kt,tkbf o.fkib sfdbceafkb ;fyu,flbc fhct,j,bc itvs[dtdfib& fthj,ekb 

ufovtylf vbvlbyfhtj,c hjujhw ,eyt,hbd gbhj,t,ib $o.fkcfntdt,ib^ lfv;fyudtk 

n,jht,ib$^ bct  [tkjdyeh ufvovtyl yfut,j,t,ib $fthjabknht,ib^ ,bjabknht,ib lf 

f&i&$& eahj [ibhfl fthj,ekb ovtylf [jhwbtklt,f ufvlbyfht nbgbc qbf fept,ib^ 

cflfw bv.jat,f fmnbehb kfvb& kfvbc yfhtdb $xfvlbyfht o.fkb lf fmnbehb kfvb$ 

ufybwlbc bynthcbeh fthfwbfc^ hjvkbc [fyuh'kbdj,f  lfvjrblt,ekbf ufvlbyfht 

o.fkib vbyfhtdt,bc rjywtynhfwbfpt lf ufovtylbc cfzbhj [fhbc[pt& fv lhjc [lt,f 

xfvlbyfht o.kt,ib itvfdfkb hsekb jhufyekb ybdsbtht,t,bc lf;fyudf vfhnbd 

ghjlemnt,fl& 

bubdt ghbywbgb ufvjb.tyt,f ,bjabknht,pt xfvlbyfht o.kt,bc ufovtylbcfc& 

ufyc[dfdt,f bvfibf^ hjv fv lhjc o.fkb babknht,f hjvtkbvt ajhjdfyb vfcfkbc $rjmcb^ 

rthfvpbnb^ oblf lf f^i&$ ufdkbs& ;fyu,flbc ufhtit rb vblbc fyfthj,ekb ghjwtct,b^ 

hjvkt,bw 'bhbsflfl fmnbehb kfvbc  lfcfleqt,kfl ufvjb.tyt,f& ,bjkjubehb 

ufovtylbc lhjc  ufvf,by'eht,tk ybdsbtht,fsf thsb yfobkb^ hjvtkbw 

vbrhjjhufybpvt,bs b;fyut,f^ ufvjb.tyt,f ,bjcbystpbc ghjwtct,ib $,bjvfcbc 

ofhvjmvyf$^ [jkj vtjht yfobkb uflflbc lf;fyudbc eo.byfh ghjlemnt,ib - H2O, СO2, 

NH3  lf c[d& fyfthj,ekb vtsjlt,bs xfvlbyfht o.kt,bc ufovtylf [lt,f lf[ehekb 

nbgbc htpthdefht,ib^ hjvkt,bw itbwfdty fyfthj,ek kfvc& tc kfvb itbwfdc c[dflfc[df 

]ueabc vbrhjjhufybpvt,c^ hjvkt,bw bodtdty leqbkbc ghjwtct,c& fyfthj,ekb ovtylf 

vblbc 20-60 oC ntvgthfnehbc lbfgfpjyib lf ufvjb.tyt,f rjywtynhbht,ekb xfvlbyfht 

o.kt,bc ufcfovtylfl^ fctdt htpthdefht,ib ofhvjmvybkb yfktmt,bcf lf zfh,b kfvbc 

ufcfedyt,kfl& 

vcjakbjc vjobyfdt ufydbsfht,ek mdt.yt,ib [lt,f cf.jafw[jdht,j lf 

cfvhtodtkj xfvlbyfht o.kt,bc ufovtylf^ hjvtkbw cfv cnflbfl vblbc% 

+&GBHDTKFLB UFOVTYLF& fv cnflbfpt [lt,f o.kbc ufw[hbkdf^ vbcufy lblb 

j,btmnt,bc lf itnbdnbdt,ekb vfcfkbc vjcfijht,kfl& 

++&VTJHFLB UFOVTYLBC CNFLBFPT vbrhjjhufybpvt,bc vjmvtlt,bs [lt,f 

xfvlbyfht o.kt,ib itvfdfkb jhufyekb yfthst,bc lfikf& jhufyekb ybdsbtht,t,bc 

,bjlfikf 'kbthlt,f lfvoljvt,ib /fthbc ufmhtdbc upbs& 

gbhdtkflb lf vtjhflb ufovtylbc itltufl ofhvjmvybk kfvc xfeidt,ty pqdfib^ 

fy b.tyt,ty% 

- fvjqt,ekb mdbc cfvnt[kjc itcfdct,fl* 

- cfvtkbjhfwbj cfveifjt,bc xfnfht,bcfc*  
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- cjakbc vtehytj,fib vltkjc vbot,bc ufcfyj.btht,kfl^ hfvltyflfw bc vlb-

lfhbf fpjnbs lf ajcajhbs* 

- kfvb itb'kt,f fctdt ufvj.tyt,ek bmytc^ hjujhw ,bjvfcf ,bjufpbc $vtsfybc$ 

vbcfqt,fl& fv ghjwtcbc itltufl jh]th vwbhlt,f kfvbc vjwekj,f& ,bjufpb bfaafcbfy 

cfodfdc ofhvjflutyc& fvbs vybidytkjdyfl vwbhlt,f ufvovtylb cfveifjt,bc xfnfht,bc 

qbht,ekt,f& 

+++&VTCFVTEKB UFOVTYLBC CNFLBF vjbwfdc xfvlbyfht o.kt,bc 

,bjkjubeh^ mbvbeh lf abpbreh lfveifdt,fc^ hjvkbc lhjcfw vjijhlt,f% 

- cfrdt,b ybdsbtht,t,b vwtyfhtsfsdbc^ vfufkbsfl^ ajcafnt,b^ hfsf fvbs itf-

ath[jy  o.fkvwtyfhtt,bc ptlvtnb uf,fhlyf o.fkib* 

- cfvhtodtkj jhufyekb  lfvf,by'eht,tkb ybdsbtht,t,b ^ vfufkbsfl^ v'bvt 

kbsjyt,bc uf[cybkb bjyt,b* 

- ,bjeikflb jhufyekb yfthst,b^ vfufkbsfl^ /fkjutyxfyfwdkt,ekb 

yf[ibho.fk,flt,b^ hjvkt,bw ufvjb.tyt,bfy gtcnbwblt,bc ofhvjt,fib& 

vtcfvtekb ufovtylf xfvlbyfht o.kt,bc bcts ljytvlt ufovtylbc cfiefkt,fc 

b'ktdf^ hjv frvf.jabkt,ltc cfcvtkb o.kbc cnfylfhnt,c& cf.jafw[jdht,j xfvlbyfht 

o.kt,bc chekb ufovtylbc itvltu vfc^ xdtekt,hbd^ f,heyt,ty vlbyfhtib fy xfeidt,ty 

pqdfib& lbl ,hbnfytsib fhct,ekb cnfylfhnt,bc sfyf[vfl^ ufovtylbkb 

cf.jafw[jdht,j xfvlbyfht o.kt,bc ;fyu,flpt vjs[jdybkt,bc rjtabwbtynb 20 vu$lv3-

pt yfrkt,b eylf b.jc lf itnbdnbdt,ekb v.fhb ybdsbtht,t,bc itvwdtkj,f fh eylf 

fqtvfnt,jltc 30 vu$lv3& 

cfyrn-gtnth,ehuib xfvlbyfht o.kt,bc ufovtylbcfc ofhvjmvybkb yfktmt,bc 

lfodf [lt,f mfh[fyfib& fv vtsjlbc egbhfntcj,t,bf% 

- 10-12-]th vwbhlt,f lfyf[fh]t,b yfktmbc cfo.j,ib nhfycgjhnbht,fpt^ 

vwbhlt,f fuhtsdt ,eyt,hbdb ufhtvjc lf,by'eht,bc itcf'kt,kj,f* 

- odf vblbc sdbs yfktmbc s,jeyfhbfyj,bc [fh]pt^ [jkj enbkbpbht,ekb 

cbs,j ufvjb.tyt,f uflfveifdt,bc cfzbhjt,bcfsdbc lf c[df vbpyt,bcfsdbc* 

- odbc ghjwtcib ofhvjbmvyt,f trjkjubehfl ecfahs[j yfwfhb^ hjvtkbw 

itb'kt,f ufvj.tyt,ek bmyfc  fcafkn-,tnjybc ofhvjt,fib^ [jkj tc erfyfcrytkb - 

cfupfj vityt,kj,fib^ fuhtsdt cfvhtodtkj lf cfvjmfkfmj vityt,kj,fib cf[ehfdt,bc 

/blhjbpjkfwbbcfsdbc* 

- yfktmt,bc odbc  ghjwtcbc lhjc ufvj.jabkb cbs,jc ufvj.tyt,f 

ufhrdtekobkfl bwfdc n.tc ufxt[dbcfufy* 

- cf/fthj lf o.kbc ufhtvj [lt,f eahj ceasf& 

 

o.fkcfntdt,bc cfybnfhbekb lfwdbc vbpybs frh'fkekbf bv cfofhvjt,bc^ 

cfvmhjt,bcf lf fuhtufnt,bc tmcgkefnfwbfib ufidt,f^ hjvtksf ntmyjkjubehb [fpb fh 

bsdfkbcobyt,c xfvlbyfht o.kbc obyfcofh fewbkt,tk ufovtylfc& .jabk cchr 

htcge,kbrt,ib o.fkcfntdib o.kbc xfidt,f yt,flfhsekbf bv itvs[dtdfib^ se 
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c[dflfc[df lfv,by'eht,kbc lf itnbdnbdt,ekb ybdsbtht,bc itvwdtkj,f 15-20 vu$k-c 

fh fqtvfnt,f& 

ufzez.bfyt,ekb o.kbc itcfuhjdt,kfl ufvjb.tyt,f% 

-s[tdflb thsafpbfyb yfc[ktnbc vfuhjdt,tkb yfut,j,f $ptlfgbhekb lf 

vbobcmdtif xfvjyfltyt,bs vjofvdkbc sfdblfy fwbkt,bc vbpybs$* 

-n,jht,b^ vfuhjdt,kt,b^ fvfjhsmkt,kt,b $'kbth ufzez.bfyt,ekb 

xfvjyfltyt,bcfsdbc$*  

-[hfvekb n,jht,b* 

-mdf,ekb vfuhjdt,tkb $'dtkb rfhbthbc udbhf,t,ib$* 

-bpjkbht,ekrtlkt,bfyb ikfvcfwfdb o.fkvjvfhfut,bcf lf rfyfkbpfwbbc 

cbcntvt,ib& 

ltlfvbofpt o.kbc oht,heydbc vybidytkjdfyb hujkbf VLBYFHT^ hjvkbc 

o.fkcfw ufycfresht,ekb vjs[jdyt,b oft.tyt,f& 

vlbyfht ufvjb.tyt,f flfvbfybc cfmvbfyj,bc .dtkf cathjib& ltlfvbofpt 20 vky-pt 

vtnb vlbyfhtf^ hjvtksf cfthsj cbuh't 67 vky rv-c fqtvfnt,f& 

vlbyfht ofhvjflutyc o.kbc ,eyt,hbd upfc^ /blhjtythubbc velvbdfl ufyf[kt,fl 

o.fhjc^ cf,byflhj flubkc stdpt,bcf lf vnryfhb o.kbc jhufybpvt,bcfsdbc^ hjvkt,bw 

cfzbhjt,ty trjkjubeh ecfahs[jt,fc& 

vlbyfhbc yfgbht,pt^ hjujhw otcb^ ufykfut,ekbf lfcf[kt,t,b^ mfkfmt,b^ hbc 

ufvjw vlbyfhbc o.fkb 'kbth zez.bfylt,f cfvhtodtkj lf cf.jafw[jdht,j 

xfvjyfltyt,bs^ fuhtsdt odbvbc o.kbs^ hjvtkbw yfgbht,blfy xfhtw[fdc lf vlbyfhbc 

o.fkib xfbnfyc c[dflfc[df lfvf,by'eht,tk ybdsbtht,fc^ vfs ijhbc njmcbrehcfw& 

vlbyfhtib o.kbc xfvjyfltyb itb'kt,f b.jc^ hjujhw vfhsdflb^ bct evfhsfdb 

$ufycfresht,bs vjv[lfhb fdfhbt,bc itltufl$& 

vlbyfhtt,c velvbdfl xffmdc jrtfytib lff[kjt,bs 3^5 vkhl n vbythfkehb 

ybdsbtht,t,b^ hjvtksfufy 1^8 vkhl n acrthpt ufvjbktmt,f^ [jkj lff[kjt,bs 1^7 

vkhl n vbythfkehb ybdsbtht,f bv.jat,f o.fkib uf[cybk vlujvfhtj,fib& vfs 

rjywtynhfwbfptf lfvjrblt,ekb o.fkib v.jab .dtkf wjw[fkb jhufybpvbc 

vlujvfhtj,f^ fuhtsdt cfcvtkb o.kbc lf cjakbc vtehytj,fib ufvj.tyt,ekb o.kbc 

[fhbc[b& 

ufzez.bfyt,ekb xfvjyfltybc itpqeldbc^ fy itvwbht,bcfsdbc fewbkt,tkbf 

itcf,fvbcb qjybc'bt,t,bc cbcntvehfl ufnfht,f& eylf ufvjbhbw[jc o.kbc lf,by'eht,f 

ybdsbtht,t,bs^ hjvkt,bw fhff lfvf[fcbfst,tkb ,eyt,hbdb o.kbcfsdbc& 

o.kbc ufv,by'eht,kt,b itb'kt,f b.jc hsekb hjujhw mbvbehb itvflutykj,bs^ 

bct njmcbrehj,bc sdfkcfphbcbs& 

vcjakbjc evtntc mdt.fyfib cfsfyflj ljytpt fh nfhlt,f cfcvtkb o.kbc 

fyfkbpb& ,tdh ybdsbtht,fpt ]th rbltd fh fhbc lflutybkb /bubtyehb yjhvfnbdb^ t&b& 

ufehrdtdtkbf vfsb ptvjmvtlt,f flfvbfybc ]fyvhstkj,fpt& 
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wyj,bkbf^ hjv zez.bfyb o.fkb^ [dlt,f hf flfvbfybc jhufybpvib^ bodtdc .dtkf 

wyj,bk lffdflt,fsf 70-80)-c& tc lffdflt,t,bf% 

-htcgbhfnjhekb lffdflt,t,b $,hjynbmb^ htybnb$* 

-rez-yfokfdbc nhfmnbc lffdflt,t,b $ufcnhbnb^ lejltybnb$*            

-fkthubekb lffdflt,t,b $tuptvf^ ytbhjlthvbnb$* 

-byatmwbehb lffdflt,t,b& 

o.kbc ,eyt,hbdb ufyf[kt,f [fyuh'kbdb lhjbc ufyvfdkj,fib vblbc& vfufkbsfl^ 

[vtksfief pqdbc ufyf[kt,fc 80 otkb czbhlt,f& 

hfvltyflfw o.fkb rfhub ufv[cytkbf^ bub bidbfsfl ud[dlt,f f,cjkenehfl 

ceasf cf[bs& .dtkfpt ceasff vbobcmdtif o.fkb& vfufkbsfl^ bsdkt,f^ hjv cfyrn-

gtnth,ehub vfhfult,f trjkubehfl ceasf o.fkcfltybc o.kbs^ hjvtkbw fbqt,f 

uljdbc o.kjdfyb /jhbpjynblfy^ hjvtkbw lfwekbf rtv,hbbc sb[bc 600 vtnhbfyb 

atybs& o.fkb fbqt,f 5-12 v cbqhvblfy& 

o.kbc dfhubcbfyj,f lfcfktdfl lf cfwehfj fept,bc fcfdct,fl lfvjrblt,ekbf 

vbc [fhbc[pt& 

 cfcvtkb o.kbc abpbreh-mbvbehb vf[fcbfst,kt,bf% 

- ntvgthfnehf $8-200C$* 

- cbvqdhbdt - o.fkib jhufyekb lf vbythfkehb ofhvjij,bc v.fhb 

itnbdnbdt,ekb yfobkfrt,bc itvwdtkj,f $1^5 vu$k-vlt$* 

- athflj,f - bpjvt,f gkfnbyf-rj,fknbc crfkbc uhflect,ib $20 uhflecfvlt$* 

- o.fk,flbc vfxdtyt,tkb pH - fuhtcbekj,bc [fhbc[b $6÷9$&  

se pH ≤ 6^0^ o.fkb fuhtcbekbf^ 

se pH= 6^0 ÷ 6^5 o.fkb cecnfl fuhtcbekbf^ 

se pH= 6^5÷8, o.fkb fhff fuhtcbekb^ 

se pH =7, o.fkb ytbnhfkehbf& 

- fjhsmkt,bc itvltu uf[cybk ybdsbtht,fsf  itvwdtkj,f $1u$k$* 

- o.kbc cb[bcnt - ufygbhj,t,ekbf o.fkib Ca+2 lf Mg+2 bjyt,bc fhct,j,bs $7vu-

tmd&$k-vlt$& 

h,bkb o.fkb itbwfdc  Ca+2 lf Mg+2   bjyt,c fhfevtntc 5 vu-tmd&$k* 

[bcnb o.fkb -#-  9 vu-tmd&$k-vlt* 

'fkbfy [bcn o.fkib Ca+2 lf Mg+2  bjyt,bc itvwdtkj,f fqtvfnt,f - 9 vu-tmd&$k* 

- ceyb lf utvj - bpjvt,f ,fkt,ib^ f[fcbfst,c o.kbc jhufyek sdbct,t,c $2 

,fkfvlt$* 

- ,fmnthbekb lf,by'eht,f $1 vk o.fkpt 100-vlt ,fmnthbf$* 

- fpjnjdfyb yfthst,bc - ybnhfnt,bc^ ybnhbnt,bc^ fvjybevbc vfhbkt,bc 

itvwdtkj,f $fhf evtntc 45 vk$k$* 
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cf[tkvobaj cnfylfhnt,bs lfvfnt,bs fqybiyekb eylf b.jc cfcvtk o.fkib 

cekafnt,bc^ asjhbc^ hrbybc lf c[df tktvtynt,bc lf yfthst,bc itvwdtkj,f& 

vybidytkjdfyb vf[fcbfst,tkbf fuhtsdt o.fkib akjhbcf lf afeybc fhct,j,f&  

 

 

o.fkcfltybc lf odbvbc o.kbc itlfht,f vjwtvekbf w[hbkib =2 - 5 

                                                                                                    

                                                                                                      w[hbkb =2 - 5 

o.kbc 

vf[fcbfst,kt,b 

o.fkcfltybc 

o.fkb 

odbvbc o.fkb 

athflj,f^ ,fkb 

ceyb^ ,fkb 

cbvqdhbdt^ vu$k 

o.fk,flbc 

vfxdtyt,tkb^ pH 

hrbyf^  vu$k 

ybnhfnt,b^  vu$k 

mkjhblt,b^  vu$k 

cekafnt,b^  vu$k 

cb[bcnt^ vu - tmd&$k 

17-19-lfy 35-

vlt 

1-2 

<1^1 

6^85 

0^1 

0^1 

10 

3^5 

1^6 

11 

0 

>1^27 

>7^0 

>0^18 

>1 

>20 

>67 

3^0 

  

 

 

 

§ 2&4&4&  O>FKCFNTDBC O>KBC CFYBNFHBEKB VLUJVFHTJ<BC 

                                                 ITAFCT<F 

 

fvjwfyf& ufydcfpqdhjs  lf itdfafcjs o.fkcfntdbc o.kbc cfybnfhbekb 

vlujvfhtj,f^ se vfcib fqvjxtybkbf% 

- ybnhfnt,b - 5 vu$k $fpjnpt uflfsdkbs$* plr -10 vu$k& 

- nhbybnhjnjkejkb - 0^3 vu$k* plr - 0^5 vu$k& 

- njkejkb - 0^1 vu$k* plr - 0^5 vu$k& 

fvj[cyf& o.fkcfntdbc o.fkvf ybdsbtht,t,bc itvwdtkj,bc vb[tldbs eylf 

lffrvf.jabkjc vjs[jdyf% 

C1/C1plr + C2/C2plr +...+ C¡/С¡plr ≤ 1  
vjwtvekb vfxdtyt,kt,bc itvs[dtdfib% 

5$10 + 0^3$0^5 + 0^1$0^5 = 0^5 + 0^6 + 0^2 = 1^3 
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lfcrdyf% o.fkcfntdbc cfybnfhbekb vlujvfhtj,f fh frvf.jabkt,c of.tyt,ek 

vjs[jdyt,c^ hfw ufyfgbhj,t,c zez.bfyb o.kbc ceasf o.kbs ufypfdt,bc fy vbcb 

ufovtylbc fewbkt,kj,fc& 

ufypfdt,bc ]thflj,f ufvjbsdkt,f ufvjcf[ekt,bs% 

     Сzez.  ≤  n]th × Сplr 

cflfw Сzez.   fhbc ufvzez.bfyt,kbc rjywtynhfwbf^ vu$k* 

- n]th    - ufypfdt,bc ]thflj,f* 

- Сplr-   ybdsbtht,bc pqdhekb lfcfidt,b rjywtynhfwbf^ vu$k& 

n]th= Сzez. $  Сplr= 5$10 = 0,5 - ]th 

lfcrdyf% o.fkc uffxybf ufypfdt,bc fy vpbc tythubbc ptvjmvtlt,bs sdbsufovtylbc 

eyfhb^ vfuhfv 'kbthb ufzez.bfyt,bc itvs[dtdfib o.fkb fewbkt,kfl eylf ufbovbyljc& 

eylf fqbybiyjc^ hjv  cfcvtk  fhfufpbht,ek ceahbc  o.fkib^ hjvtkbw lblb 

[ybc ufyvfdkj,fib bv.jat,f cbs,jib lf sfdqbf zehztkib^ ofhvjbmvyt,f ,fmnthbt,b^ 

cjrjt,b^ j,b lf yfokfdbc x[bht,b bctsb hfjltyj,bs^ hjvtkbw hfvltyt]thvt fzfh,t,c 

yjhvfc& fvbnjv fctsb o.kbc vbqt,f lfcfidt,bf v[jkjl ueklfcvbs ofvjleqt,bc 

itvltu& 

cfmfhsdtkjc rfyjyvlt,kj,bs $#cfmfhsdtkjc rfyjyb o.kbc itcf[t,@^ ve[kb 15^ 

18&$%  

1& frh'fkekbf o.kbc j,btmnt,ib cfofhvjj^ cf.jafw[jdht,j lf c[dfudfhb 

yf.fhbcf lf yfhxtyt,bc xf.hf* 

2& frh'fkekbf njmcbrehb^ hflbjfmnbehb^ fuhtsdt c[df cf[bafsj yfhxtyt,bc 

.jdtkudfhb  ufysfdct,f lf lfvfh[df pqdfib^ o.kbc c[df j,btmnt,ib lf vfsb lfwdbc 

pjkt,ib* 

3& o.kbc nhfycgjhnbc^ vbkcfltyt,bc^ o.kbc j,btmnt,pt fhct,ekb vwehfdb lf 

c[df yfut,j,t,bc vakj,tkyb^ [t-n.bc lfvweht,tkb jhufybpfwbt,b^ fuhtsdt c[df 

abpbrehb lf behblbekb gbht,b dfklt,ekb fhbfy fh lfeidfy o.kbc uf,by'eht,f lf 

lfyfudbfyt,f ptsbs^ vthmybs^ mbvbehb ybdsbtht,t,bs^ yfdsj,bs^ vbythfkehb lf 

jhufyekb cfcemt,bs^ i[fvmbvbrfnt,bs lf c[df ghjlemnt,bs* 

4&[t-n.bc lfweht,bs lfrfdt,ekb abpbrehb lf behblbekb gbht,b 

dfklt,ekt,b fhbfy htuekfhekfl ufovbyljy lfweht,bc upt,b xf'bhekb lf 

vjnbdnbdt vthmybcufy& 

ve[kb 18& fewbkt,tkbf itvltub gbhj,t,bc lfwdf% 

f$ o.kbc j,btmnib xfcfidt,b xfvlbyfht o.kbc ufovtylf lflutybk yjhvfvlt* 

,$ frh'fkekbf ,eyt,hbdb o.fkcfntdbc ufvj.tyt,f xfvlbyfht o.kbc 

ufypfdt,bcsdbc* 

u$ frh'fkekbf xfvlbyfht o.kt,bs bv vbot,bc vjho.df^ hjvtksfw fh uffxybfs 

vbobcmdtif o.kt,bc ht;bvpt lf itvflutykj,fpt lfrdbhdt,bc mctkb& 
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§ 2&5&  <BJCATHJ 

 

,bjcathj $,th'&bios - cbwjw[kt lf sphaira -cathj$ fhbc ltlfvbofpt cbwjw[kbc 

ufdhwtkt,bc fht& ,bjcathj 4 vkhl okbc obyfs xfvj.fkb,lf& fv gthbjlib 

xfvj.fkb,lf wjw[fkb lf fhfwjw[fkb ,eyt,bc thsbfyj,f& 

epfhvfpfhbf ,bjcathjc hjkb% 

-jhufybpvt,bc w[jdtkmvtlt,bc ghjwtcib mbvbehb tktvtynt,bc 

rjywtynhbht,ekb lfuhjdt,f& vfu&^ pqdbc jhufybpvt,b fuhjdt,ty rfkwbevc^ [jkj 

njmcbrehb ybdsbtht,t,bc lfuhjdt,f bodtdc vfs lfqegdfc* 

- vpbc tythubbc  tythutnbrekb frevekfwbf^ vfufkbsfl^ ajnjcbystpb& tythubf 

uflftwtvf rdt,bc ]fzdbs^ ufyb,ytdf^ uhjdlt,f jhufybpvib $ybflfub-'hj[f-h't-

flfvbfyb$* 

- ltcnhemwbekb - jhufyekb ybdsbtht,t,bc uf[hoyf lf vbythfkbpfwbf bcts 

yfthst,fvlt^ hjujhbwff% CO2, H2O, NH3,  H2S,  CH4 &        ,fmnthbt,b^ cjrjt,b lf c[df 

vbrhjjhufybpvt,b vjmvtlt,c vbythfkt,pt^ bqt,ty vfsufy  bcts tktvtynt,c^ 

hjujhbwff% Ca, K, Na, P, S  lf xfhsfdty vfs cbwjw[kbc wbrkib* 

- ufhtvjc ofhvjvmvytkb  - mvybc ,eyt,fib ,fkfycc lf wjw[fkb jhufybpvt,bc  

fhct,j,bc trjkjubehb gbhj,t,bc cnf,bkehj,fc& /fthbc itvflutykj,f velvbdbf& 

- cfnhfycgjhnj - mbvbehb tktvtynt,bc uflfnfyf ybflfuib^ o.fkib^ wjw[fk 

jhufybpvt,ib& 

 

 
 

yf[& 12&  ,bjcathjc fut,ekt,f 
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vtwybthsf ufvjsdkt,bs^ \\ cfereybc 20-bfyb okt,bc ,jkjc ltlfvbofpt 

wjw[fkb ybdsbtht,t,bc cfthsj vfcf itflutylf 1015 njyfc& fmtlfy vwtyfhtt,pt vjlbjlf 

99^2)^  [jkj wjw[fk jhufybpvt,pt - 0^8)& ,bjcathj ofhvjflutyc ltlfvbobc cathjc 

afmbp itvflutytk yfobkc lf ltlfvbobc c[df cathjt,bc vcufdcfl vjbs[jdc lfwdfc& 

fvfcsfy^ ufcfsdfkbcobyt,tkbf vwtyfhtekb lf w[jdtkehb htcehct,bc - n.tt,bc^ 

cfdfhuekt,bc^ ntmybrehb vwtyfhtt,bc^ ufycfresht,bs rb - bidbfsb^ uflf]bit,bc gbhfc 

vlufhb cf[tj,t,bc^ fuhtsdt ufhtekb w[jdtkt,bc^ ahbydtkt,bc^ cfcfhut,kj votht,bc 

$vfufkbsfl^ yfnehfkehb f,htievbc^ sfakbc^ cfvtlbwbyj ghtgfhfnt,bc vbcfqt,fl$ 

lfwdbc lf hfwbjyfkehfl ufvj.tyt,bc sfdbct,eht,fyb& tc rb eylf ufy[jhwbtkltc 

yflbhj,bc htukfvtynbht,bc^ ,hfrjybthj,bc frh'fkdbc^ n.tt,bc utuvfpjvbthb ufrfadbc 

upbs&  

,eyt,fib $trjcbcntvfib$ w[jdtksf cfv.fhjc sbsjtek cf[tj,fc  sfdbcb 

ufycfpqdhekb flubkb erfdbf lf fchekt,c ufycfpqdhek cfveifjc $aeymwbfc$& 

pjubthsb jhufybpvb vwtyfhtsf ajskt,c vjb[vfhc $abkjafut,b$^ vtjhtyb - vthmybc 

mcjdbkt,c $mcbkjafut,b$^ vtcfvtyb - vrdlfh jhufybpvt,c $cfghjafut,b$& fct 

vbvlbyfhtj,c trjcbcntvfib ybdsbtht,fsf wdkbc tythutnbrekb ghjwtct,b lf sdbs 

w[jdht,f& 

,bjcathj fhbc flfvbfybc ,byflhj,bc thsflthsb flubkb& ite'kt,tkbf vbcb 

itwdkf c[df hfvtsb $,bjcathjc itewdktkj,bc rfyjyb$^ hfw ufyfgbhj,t,c vbc vbvfhs 

ufycfresht,ek vpheydtk lfvjrblt,ekt,fc& 

 

 

 

§ 2&5&1&  TRJCBCNTVT<BC TYTHUTNBRF LF GHJLEMWBF 

 

trjcbcntvfib $,bjcathjib$ ufhtvjcf lf jhufybpvt,c ijhbc velvbdfl vblbc 

tythubbcf  lf ybdsbtht,fsf wdkf& jhufybpvt,bc evsfdhtcb sdbct,ff mbvbehb 

ybdsbtht,t,bc fsdbct,bc^ sdbsufyf[kt,bc eyfhb& w[jdtkt,b^ vwtyfhtt,b lf 

vbrhjjhufybpvt,b thvfytssfy lf ufhtvjcsfy lfrfdibht,ekb fhbfy tythubbc velvbdb 

vbvjwdkbs& 

trjcbcntvf fhbc fhtfkb^ cflfw ufhtvjcsfy ehsbthsrfdibhib v.jab .dtkf 

wjw[fkb jhufybpvb aeymwbjybht,c hjujhw thsb vskbfyb $nthvbyb #trjcbcntvf@ 

gbhdtkfl itvjbnfyf byukbctkvf vtwybthvf f&ntyckbv 1935o&$& 

,bjcathj dth baeymwbjybht,c tythubbc ufhtit& fhct,j,c tythubbc js[b cf[t% 

vtmfybrehb^ ,bhsdekb^ mbvbehb lf s,ehb& 
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§ 2&5&2&  TYTHUBF 

 

tythubf fhbc veifj,bc itchekt,bc eyfhb& ltlfvbofpt tythubbc 'bhbsfl o.fhjc 

ofhvjflutyc vpt $b[&§ 4.4$& .jdtkokbehfl ltlfvbobc ptlfgbhb vpbcufy qt,ekj,c 

3&1024 ] tythubfc& vwtyfhtt,b vjb[vfhty vpbc tythubbc 0^5)-pt yfrkt,c& 

thsb uhfvb vihfkb jhufyekb ybdsbtht,f itbwfdc 18^7 r] tythubfc& thsb uhfvb 

w[jdtkehb [jhwb itbwfdc 23^5 r] tythubfc& 1ru cfmjykbc [jhwbc ofhvjcfmvytkfl 

fewbkt,tkbf 70-90 ru ,fkf[bc vj[vfht,f& 

w[jdht,f fhbc tythubbc lf trjcbcntvt,bc ehsbthsrfdibhb& 

trjcbcntvfib w[jdtkt,bc lf vwtyfhtt,bc cbwjw[kbc itcfyfhxeyt,kfl brdht,f 

rdt,bc ]fzdb^ hjvtkbw itb'kt,f ofhvjdflubyjs gbhfvblbc cf[bs% vfhwdkjdfyb - 

renrfkbf - ,f.f.b - udtkb - fhobdb&  

tythubbc yfobkb brfhut,f cbs,jc cf[bs lf b[fh]t,f ceysmdfpt& 

,eyt,hbd ufhtvjib tythubf uhjdlt,f jhufyekb cfs,j,bc^ yfdsj,bc^ 

mdfyf[ibhbc^ njhabc^ abmfkt,bc lf f&i& cf[bs^ hjvtkcfw erjynhjkjl [fh]fdc 

flfvbfyb& 

vpbc tythubf b[fh]t,f itvltub vbvfhsekt,t,bs% 

-jhufyekb ybdsbtht,t,bc ofhvjmvyf $ajnjcbystpb^ mbvbehb cbystpb$* 

-ceysmdf* 

-s,ehb vbvjwdkf* 

 -vj'hfj,f $uflfflubkt,f^ vnhbcufy ufmwtdf^ cfrdt,bc 't,yf lf f&i&$& 

 

 

 

§ 2&5&3&  AJNJCBYSTPB 

 

ajnjcbystpbc htfmwbt,ib vpbc tythubbc [fh]pt ofhvjbmvyt,f jhufyekb 

ybdsbtht,t,b^ t&b& vpbc tythubf uhjdlt,f ybdsbtht,fib - trjcbcntvfib& ajnjcbystpb 

thsflthsb ,bjkjubehb ghjwtcbf^ hjvtkbw vblbc sfdbceafkb tythubbc ufphlbs lf 

ltlfvbobc .dtkf jhufybpvc epheydtk.jac fldbkvbcfodljvb mbvbehb tythubbs& 

ajnjcbystpb hsekb ghjwtcbf^ hjvkbc lhjcfw vwtyfhtt,bc vbth ofhvjbmvyt,f 

yf[ibho.kt,b% 

6CO2 + 6H2O      vpbc cbyfskbc tythubf      C6H12O6 + 6O2  

                                  mkjhjabkb                ukerjpf 
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ajnjcbystpbc ghjwtcib vodfyt vwtyfhtt,b lf ,fmnthbt,b .jdtkokbehfl 

isfysmfdty fnvjcathjlfy lff[kjt,bs 200 vkhl n yf[ibh,flbc lbjmcblc& fv lhjc 

[lt,f fnvjcathjib lff[kjt,bs 130 vkhl n ;fyu,flbc ufvjysfdbceakt,f lf 

cbystpbhlt,f 50 vkhl n yf[ibh,flbc jhufyekb yfthst,b& 

ukerjpf lf c[df evfhnbdtcb yf[ibho.kt,b itvltu ufhlfbmvyt,f eahj hsek 

yf[ibho.kt,fl& vfufkbsfl^ cf[fvt,kfl lf wtkekjpfl& v.fhb vwtyfhtekb vfcfkbc 

lff[kjt,bs 60-90) yf[ibho.kt,bcfufy itlut,f& vwtyfhtt,b yf[ibho.kt,c b.tyt,ty 

hjujhw vpbc cbyfskbcfufy vbqt,ekb tythubbc mbvbeh cfrezyfjc^ rth'jl^ 

yf[ibho.kt,c b.tyt,ty tythubbc ufvjcfysfdbceakt,kfl ceysmdbc ghjwtcib& tc 

ghjwtcb fhct,bsfl ajnjcbystpbc it,heyt,ekb ghjwtcbf% 

C6H12O6 + 6O2                                     6CO2 + 6H2O + tythubf  

vwtyfhtt,ib itvfdfkb yf[ibho.kt,b $ukerjpf^ cfmfhjpf^ cf[fvt,tkb lf c[d&$ 

ltlfvbofpt vj,byflht wjw[fkb jhufybpvt,bc evtntcj,bcfsdbc tythubbc vsfdfh 

o.fhjc ofhvjflutyc& ajnjcbystpb lfvfrfdibht,tkb hujkbf wjw[fk lf fhfwjw[fk 

,eyt,fc ijhbc& 

ajnjcbystpb ]th rbltd fhff ,jkjvlt itcofdkbkb^ fv ghjwtcc lqtcfw 

itbcofdkbfy ajnjmbvbrjct,b lf c[df cgtwbfkj,bc vtwybtht,b& 

 

 

 

§ 2&5&4&  YBDSBTHT<T<BC <BJKJUBEHB OHT<HEYDF 

 

trjcbcntvfib c[dflfc[df jhufybpvt,b ofhvjmvybfy rdt,bc ]fzdc lf rdt,bc mctkc& 

rdt,bc ]fzdb fhbc jhufybpvt,bc hbub^ hjvkt,bw lfrfdibht,ekbf thsvfytssfy 

tythubbc wfkv[hbdfl vbvfhsekb uflfwtvbs o.fhjlfy $fdnjnhjablfy$ 

vjv[vfht,kbcrty $/tnthjnhjabcrty$& rdt,bc ]fzdb fut,ekbf jhufybpvt,bc rdt,bc 

nbgbc vcufdcb ljytt,bc vb[tldbs& rdt,bc ]fzdt,b ufyc[dfdlt,f thsvfytsbcufy cbuh'bs& 

rdt,bc vjrkt ]fzdbc vfufkbsbf% 

      ,fkf[b                                    rehlqtkb                                        vtkbf 

$ghjlewtynb$                                ,jwdthb                           $11hbubc rjycevtynt,b$  

                                            $1 hbubc rjycevtynt,b8$   

rdt,bc uh'tkb ]fzdbf% 

abzdb            vwtyfhbc nbkb             zbfvfbf            j,j,f        i[fvbfyb votht,b 

ahbydtkt,b            vnfwt,tkb ahbydtkt,b 

rdt,bc ]fzdt,b thsvfytssfy vzblhjlff lfrfdibht,ekb lf uflf]fzdekb lf 

mvybfy rdt,bc mctkc^ vfufkbsfl% 

       ,e 
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rehlqtkb                vtkbf              vnfwt,tkb ahbydtkb 

 

 

   flfvbfyb                  vutkb  

 

.dtkf w[jdtkb^ vwtyfht lf vbrhjjhufybpvb thsvfytssfy lf ufhtvjcsfy 

lfrfdibht,ekbf ybdsbtht,fsf wdkbs& fvfcsfy^ ,bjcathjib vblbc cbystpbcf lf hsekb 

jhufyekb ybdsbtht,t,bc vfhnbd ybdsbtht,t,fl lfikbc $ybdsbtht,fsf vbythfkbpfwbbc$ 

ghjwtct,b& ,bjcathjib .dtkf ghjwtcbc eo.dtnfl vbvlbyfhtj,bcfsdbc fewbkt,tkbf 

,bjkjubehfl vybidytkjdfyb ybdsbtht,t,bc oht,heydf $cbystpb - lfikf - cbystpb - 

lfikf lf f&i&$& ybdsbtht,fsf ,bjkjubehb oht,heydf fhbc ufyvtjht,flb ghjwtcb 

ltlfvbofpt - ybdsbtht,t,bc ufhlfmvyf lf uflfflubkt,f ,eyt,fib^ fye o.kbc^ fbht,bc^ 

mbvbehb tktvtynt,bc $;fyu,flbc^ yf[ibh,flbc^ o.fk,flbc^ rfkwbevbc lf c[df 

,bjutyehb tktvtynt,bc$ oht,heydf& 

,bjcathjc velvbdb aeymwbjybht,bcfsdbc fewbkt,tkbf ybdsbtht,fsf eo.dtnb 

oht,heydf^ fye ,bjkjubehb oht,heydf^ hjvtkcfw cfae'dkfl eltdc ajnjcbystpbc 

ghjwtcb& fv oht,heydfib vybidytkjdfy hjkc sfvfij,c vbrhjjhufybpvt,b^ vbrhj,t,b - 

eodhbktcb^ evtntcfl thse]htlbfyb jhufybpvt,b& tcff ,fmnthbt,b^ vbrhjcrjgekb 

cjrjt,b lf o.fkvwtyfhtt,b& vbrhjjhufybpvt,c c[dflfc[df rkbvfneh gbhj,t,ib $w[tk 

o.fhjt,ib^ jrtfybc acrthpt^ sjdkib^ vsfib lf vbcs&$ fhct,j,bc eyfhb uffxybf& 

vbrhjjhufybpvt,b ufvjb.tyt,f vtqdbytj,fib^ gehbc w[j,fib^ fuhtsdt wbkt,bc^ 

fvbyjv;fdt,bc^ dbnfvbyt,bc ofhvjt,fib& 

lqtbcfsdbc fqvjxtybkbf 500 cf[bc ,fmnthbf^ hjvtksf xfvjyfsdfkb vjwtvekbf 

#,fmnthbt,bc yjvtyrkfnehbc cfthsfijhbcj rjltmcib@& lflutybkbf^ hjv fctekb 

vbkbjyb okbc obyfl ,fmnthbt,b itflutylyty ltlfvbobc cfo.bc ,bjkjubeh cbcntvfc& 

fqcfybiyfdbf^ hjv fnvjcathj itbwfdc fhf vfhnj fyshjgjutyekb ofhvjij,bc 

vtsfyc^ fhfvtl vbrhj,ekb^ ,fmnthbekb ofhvjij,bc vtsfycfw^ hjvtkcfw ofhvjmvybc 

vtsfyofhvjvmvytkb ,fmnthbt,b& tc erfyfcrytkyb lfntybfyt,ek fy zfj,bfy ybflfuib 

bodtdty jhufyekb ybdsbtht,t,bc fyfthj,ek uf[hoyfc& fv ghjwtcib vjyfobktj,c 

,fmnthbt,bc vstkb ufthsbfyt,f^ hjvkt,bw rdt,bc ]fzdbsff thsvfytssfy 

lfrfdibht,ekb& 

fthj,ekb wjw[fkb jhufybpvt,b dbsfhlt,f v[jkjl ;fyu,flbc sfyfj,bcfc^ 

tythubfc lf;fyudbc ghjwtcbc itltufl qt,ekj,c& 

.dtkf cfwbwjw[kj ghjwtcb ltlfvbofpt vpbc tythubbc yfrflbc vjmvtlt,bs 

vblbc& vpbc tythubbc yfrflbc cmtvf lf trjcbcntvt,ib vbcb [fh]df vjwtvekbf yf[&13-pt% 
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yf[&13  vpbc tythubbc yfrflbc cmtvf lf trjcbcntvfib vbcb [fh]b 

,bjcathj^ ltlfvbobc c[df cathjt,bc $fnvjcathj^ /blhjcathj^ kbsjcathj$ 

vcufdcfl cfzbhjt,c lfwdfc& ,bjcathjc lfwdbcfsdbc fewbkt,tkbf itvltub 

qjybc'bt,t,bc ufy[jhwbtkt,f% 

-vwtyfhtekb htcehct,bc $n.t^ cf'jdht,b lf f&i&$ hfwbjyfkehb ufvj.tyt,f* 

-bidbfsb lf uflf]bit,bc gbhfc v.jab vwtyfhtekb jhufybpvt,bc ityfhxeyt,f* 

-ufhtekb w[jdtkt,bc^ ahbydtkt,bc^ stdpt,bc^ cfcfhut,kj votht,bc 

hfwbjyfkehb ufvj.tyt,f lf lfwdf* 

-ufhtek w[jdtkt,pt^ ahbydtkt,pt^ v[twt,pt yflbhj,bc htukfvtynbht,f& 

flubkc^ cflfw ,byflhj,ty w[jdtkt,b lf vwtyfhtt,b^ TRJKJUBEHB YBIB 

tojlt,f& erfyfcrytk gthbjlib ltlfvbobc cathjc ufy[bkdbcfc ufvj.jaty 

nthj,bjcathjc& tc fhbc ,bjcathjc yfobkb [vtktsbc cfpqdht,ib% vbc ptlfgbhpt lf 

cbqhvtib& bc vjbwfdc abnjcathjc lf kbsjcathjc& 

,bjcathjc ityfhxeyt,bcfsdbc flfvbfyvf sfdbcb cfmvbfyj,f itvltub 'bhbsflb 

vbvfhsekt,bs eylf ufyf[jhwbtkjc% 

-ofhvjt,fib eyfhxtyj lf vwbhtyfhxtybfyb ntmyjkjubt,bc lfythudf* 

-,eyt,hbd ufhtvjib njmcbreh ybdsbtht,fsf ufvjahmdtdbc frh'fkdf fy vfsb 

itvwbht,f plr-vlt* 

-kfylifanbc aeymwbt,bc lfwdf^ [jkj erdt lfhqdtekbc - fqlutyf* 

-n.tt,bc trjkjubehb aeymwbt,bc lfwdf* 

-,h'jkf vbot,bc ufelf,yjt,bc lf thjpbbc obyffqvltu* 

-,eyt,fib wjw[fkb jhufybpvt,bc lf vwtyfhtt,bc utytnbrehb vhfdfkudfhj,bc 

lfwdf* 

-,eyt,hbdb ufhtvjc vjybnjhbyub* 

-,eyt,hbdb cathjc vlujvfhtj,fpt lf vbcb ufev]j,tct,bc qjybc'bt,t,pt 

byajhvfwbbc vbqt,f& 

VPBC TYTHUBBC YFRFLB 

tythubbc lfyfrfhub 
tmcrhtvtynbc lf 

ufvjyf.jabc cf[bs 

ufvje.tyt,tkb 
tythubf 

s,ehb ajhvbs 
ufy,ytdbc tythubf 

vj[vfht,bc^ isfysmvbc 
ufy,ytdbc tythubf 

uh'tknfkqehb s,ehb 
ufvjc[bdt,bc tythubf 

ceysmdfpt ufvj.tyt,ekb 
tythubf 
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§ 2&6&  CBWJW{KBC VJOTCHBUT<EKJ<BC LJYTT<B 

 

cbwjw[kt fhbc vfnthbbc fhct,j,bc ths-thsb ajhvf^ hjvtkbw rfyjypjvbthfl 

ofhvjbmvyf vbcb ufydbsfht,bc ufycfpqdhek gthbjlib& wjw[fkb jhufybpvt,b 

fhfwjw[fkb j,btmnt,bcfuy ufyc[dfdlt,bfy ybdsbtht,fsf wdkbs^ fqupyt,flj,bs^ 

fuhtsdt ufvhfdkt,bc^ phlbc^ ufydbsfht,bc^ sfdbcb itvflutykj,bc lf aeymwbt,bc 

fmnbehb htuekbht,bc lf ufhtvjcsfy ituet,bc eyfhbs& wjw[fkb jhufybpvt,b tuet,bfy 

trjkjubeh afmnjht,c - evnrbdytekjl bnfyty vfs ptvjmvtlt,fc& fv eyfhc 

NJKTHFYNEKJ,F tojlt,f& 

sfyfvtlhjdt ofhvjlutyt,bc sfyf[vfl cbwjw[kt ufxylf ,bjutytpbc upbs& 

#cbwjw[kbc rb,tpt@ ufvjb.jaf idblb cfat[ehb% utyt,b - e]htlt,b - jhufyjt,b - 

jhufybpvt,b - fhct,t,b - gjgekfwbt,b - cfpjufljt,f& fvfcsfy^ gjgekfwbf fhbc cbcntvf^ 

thsb lf bubdt cf[tj,bc c[dflfc[df fcfrbc fhct,fsf thsj,kbj,f* tc fhct,t,b 

ufthsbfyt,ekbf utytnbrehb byajhvfwbbc vbvjwdkbs lf fhct,j,bc cfthsj gbhj,t,bs& 

gjgekfwbf [fcbfslt,f cbvzblhjdbs^ ij,flj,bs^ cbrdlbkbfyj,bs& 

cbwjw[kbc jhufybpt,f itb'kt,f ofhvjdblubyjs fctsb cmtv% 

VJKTREKEHB LJYT 

 

E}HTLJDFYB 

 

MCJDBKEHB 

 

JHUFYEKB 

 

BYLBDBLB 

 

GJGEKFWBF 

 

CF{TJ<F 

 

TRJCBCNTVF 

$<BJCATHJ$ 

cbwjw[kbc itcfyfhxeyt,kfl ,eyt,fib [jhwbtklt,f ybdsbtht,fsf oht,heydbc 

jhb cf[t%  

-lblb utjkjubehb^ f,bjnbrehb - fhfwjw[fkb* 

-,bjnbrehb - wjw[fkb& 

,eyt,fib fhct,j,c jhufybpvt,bc jhufybpt,ekb cbcntvf% 

BYLBDBLB                                    GJGEKFWBF                                TRJCBCNTVF   
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BYLBDBLB 

bylbdblb fhbc ltlfvbofpt cbwjw[kbc tktvtynfhekb  thstekb $flfvbfyb^ 

bhtvb^ vutkb^ rehlqtkb^ j,j,f^ yf'db^ fh.bc [t lf vbcs&$& bylbdblbc 'bhbsflb 

sfdbct,eht,ff vtvrdblhtj,bsj,f^ t&b& vtvrdblhtj,bsb byajhvfwbbc uflfwtvf utyt,bc 

vtidtj,bs& bylbdblbcfsdbc lfvf[fcbfst,tkbf ufhtvjcsfy flfgnfwbf - ituet,f^ 

vfufkbsfl^ flfvbfybc uflfhxtyf cfufyut,j cbnefwbt,ib $cbw[t^ cbwbdt lf f&i&$& 

 

 

 

GJGEKFWBF 

gjgekfwbf fhbc  cbwjw[kbc ths-thsb ajhvf - wjw[fkb jhufybpvt,bc 

lf]ueat,f^ thsfl vj,byflht bylbdblt,bc thsbfyj,f^ hjvkt,cfw vcufdcb 

vtvrdblhtj,bsj,f uffxybfs& flfvbfyt,bcfsdbc bylbdblbf thsb flfvbfyb^ [jkj 

gjgekfwbf - ]ueab^ j]f[b& 

fhct,j,c gjgekfwbbc hfvltybvt cnhemnehf% 

-utjuhfabekb - thsb cf[tj,bc w[jdtksf ]ueab^ vfufkbsfl^ vukt,b* 

-trjkjubehb gjgekfwbf - c[dflfc[df cmtcbc bylbdblsf ]ueab^ hjvkt,cfw 

sfyf,fhb fk,fsjbs ite'kbfs thsvfytssfy it]dfht,f*  

-vbrhjgjgekfwbf - gfnfhf ]ueab^ vfufkbsfl^ vukt,bc [hjdf^ xbnt,bc ,fpfhb 

lf c[d& 

gjgekfwbfc fmdc ufycfpqdhekb ybiyt,b%  

+ ybifyb - fcfrj,hbdb%  

-,fdidsf gjgekfwbf* 

-vjobaeksf gjgekfwbf - fvhfdkt,c sfdbc vcufdc jhufybpvt,c* 

-,t,ht,bc gjgekfwbf - fh vjyfobktj,c rdkfdofhvjt,fib& 

++ ybifyb - ufhrdtekb cmtcj,hbdb sfyfafhl,f $ltlkt,bc lf vfvkt,bc$ bctsb 

sfyfafhlj,bs^ hjvtkbw fh enjklt,f 1%1& 

+++ ybifyb - cbwjw[kbc cbdhwbsb cnhemnehbc vb[tldbs% 

-utjuhfabekb gjgekfwbf* 

-trjkjubehb gjgekfwbf* 

-vbrhjgjgekfwbf& 

w[jdtkbc^ vwtyfhbc yt,bcvbth cf[tj,fc ite'kbf b,byflhjc^ bwjw[kjc^ 

ufydbsfhltc lf brdt,jc v[jkjl bv flubkt,ib^ cflfw bc tdjkewbbc - fsfcokjdfyb 

ufydbsfht,bc itltufl #xfothf@ ,eyt,fv& vfsb ,byflhj,bc fv flubkc trjkjubehb ybib 

tojlt,f& 

YBIB fhbc ufhtvj gbhj,t,bcflvb w[jdtksf lf vwtyfhtsf .dtkf vjs[jdybc 

thsj,kbj,f -trjkhubehb afmnjhb $rkbvfnb^ fehf - cf[tj,bc ,byflhj,bc flubkb$& 

FEHF fhbc gbhj,t,bc - ,bjnbrehb lf f,bjnbrehb ufhtvjc - cbdhwj,hbdfl 

itpqelekb thsj,kbj,f^ hjvtkbw epheydtk.jac bylbdblt,bc^ thsb cf[tj,bc - 
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]ueabc ufydbsfht,bc vstk wbrkc& vfufkbsfl^ ofhvjelutytkbf ;bhfat,bc ,byflhj,f 

gjkfhek .byekt,ib^ [jkj stshb lfsdt,bcf - .fhf.evib& pjubthsb stdpb vnryfh 

o.fkib ,byflhj,c^ pjub rb - vfhbkbfy o.fkib& 

TRJKJUBEHB YBIB fhbc n.t^ vltkj^ n,f^ vlbyfht lf f&i& trjkjubehb ybib 

fmdc flfvbfycfw& vfy fbsdbcf nhjgbrt,b^ ce,nhjgbrt,b^ vfuhfv flfvbfyb w[jdhj,c 

v[jkjl [vtktsbc cfpqdht,ib& 

flfvbfyb wlbkj,c itfvwbhjc vfcpt ntmyjkjubehb ptvjmvtlt,f& 

ntmyjkjubehb afmnjht,b rb itb'kt,f b.jc mbvbehb $jmcblt,b^ v;fdt,b lf c[d&$ fy 

abpbrehb $[vfehb^ db,hfwbf^ tktmnhjvfuybnehb dtkt,b lf c[d&$& 

pjuflfl^ .jdtk wjw[fk ybdsbtht,fc fmdc fyshjgjutyekb ptvjmvtlt,bc itvltu 

sfdbcb ,byflhj,bc gbhj,t,bc fqlutybc eyfhb^ t&b& fmdc sdbsfqlutybc^ sdbsufovtylbc 

eyfhb& 

,eyt,fib w[jdtkt,bcf lf vwtyfhtt,bc cfcbwjw[kj ghjwtct,b 

ehsbthsrfdibhibf& vwtyfhtsf thsb cf[tj,bc lfqegdf cfahs[tc emvybc w[jdtksf 

jhufybpvt,bc fspt vtnb cf[tj,bc^ vfs ijhbc pjubthsb vothbc^ fhct,j,fc^ hjvkt,bw 

.dfdbkj,bc gthbjlib vwtyfhtsf ufvndthbfyt,fpt  veifj,ty& .dtkfathb tc rb 

trjcbcntvfib [lt,f& 

   TRJCBCNTVF& fhct,j,c trjcbcntvbc cfvb ljyt% 

- vbrhjljyt^ vfufkbsfl^ kgj,flb [t* 

- vtpjljyt $cfiefkj ljyt$ - n.t^ n,f^ ue,ehf* 

- vfrhjljyt - jrtfyt^ rjynbytynb& 

gjgekfwbf velvbd  lbyfvbreh ufydbsfht,fibf - vbcb hfjltyj,f bwdkt,f lhjcf 

lf cbdhwtib $akemnfwbf$& flfvbfyb vfhsfdc gjgekfwbbc hbw[jdyt,fc jhb vbpybs* 

- ufvjb.tyt,c cfrdt,fl* 

- pbfybc vb.tyt,bc itvs[dtdfib fyflueht,c $vfu& vukt,c$& 

,bjkjubfib^ cjakbc vtehytj,fib^ w[jdht,fib fewbkt,tkbf afhsj,bc 

thstekpt $rv2^/f^ v2$ gjgekfwbbc cbvzblhjdbc^ hbw[jdyt,bc wjlyf& vfufkbsfl^ w[ty-

bhtvbc cbvzblhjdt ufybcfpqdht,f vbcb  hbw[jdyt,bs 1 /f-pt^ [jkj gfnfhf 

jhufybpvt,bcfsdbc - 1v2-pt& gjgekfwbbc lfcf[fcbfst,kfl ufvjb.tyt,f bctsb 

afmnjht,b^ hjujhbwff ij,flj,f lf cbrdlbkbfyj,f^ t&b& rdkfdofhvjt,f& 

RDKFDOFHVJT<F fhbc gjgekfwbbc hbw[jdyt,bc vjvfnt,f lhjib& bub 

lfvjrblt,ekbf w[jdtksf nbgpt& vfufkbsfl^ ,fmnthbt,b vhfdklt,bfy hfvltybvt 

cffsib vhfdfk]thflb uf.jabs^ vc[dbkb s,bkcbc[kbfyb w[jdtkt,b 3-4 otkboflib 1-2 

yfibthc fxtyty^ votht,b otkboflib - 2-3 sfj,fc& 

flfvbfyb yflbhj,bc^ zthbc $vfu& stdpbc$^ ,hfrjybthj,bc lf f&i& itltufl fvwbht,c  

w[jdtksf gjgekfwbbc hbw[jdyt,fc lf wdkbc cnhemnehfc& 

w[jdht,fib xylt,f w[jdtksf lf votht,bc f[fkb f[fkityt,bw^ vfufkbsfl%  

- yfhxtyt,bcf lf cf.htkt,bc flubkt,ib xylt,bfy dbhs[t,b^ ,ept,b lf f&i& 

- flfvbfybc cfw[jdht,tkib - ,fqkby]jt,b^ nfhfryt,b lf c[d& 
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 bctw [lt,f^ hjv flfvbfybc obyfit bmvyt,f gjgekfwbbc $vfu& vukt,b$ hbw[jdyt,bc 

htuekbht,bc fewbkt,kj,f& 

lblb [ybc obyfs fdcnhfkbfib w[jdtkt,bcufy  lfcfwfdfl qj,bc cf[bs lfhutc 

rfmnect,b^ hjvkt,bw bct ufvhfdklyty^ hjv lfafhtc byukbcbc njkb afhsj,b& 

flfvbfyt,c vje[lfs rfmnect,sfy ,h'jkf votht,bc lf[vfht,bs^ hjvkt,bw v[jkjl 

rfmnect,bs brdt,t,bfy& votht,b cohfafl ufvhfdklyty^ hbc itltuflfw lfv.fhlf 

ojyfcojhj,f& 

 

 

CF{TJ<F 

cf[tj,f fhbc gjgekfwbt,bc^ bylbdblt,bc thsbfyj,f& sbsjtekb wjw[fkb fhct,f 

fhbc vbkbjyj,bs cf[tj,bc ths-thsb ofhvjvflutytkb^ sbsjtekb cf[tj,f hfvltybvt 

gjgekfwbbcfufy itlut,f& 

fv;fvfl ,bjcathjib ,byflhj,c w[jdtkt,bcf lf vwtyfhtt,bc 10 vky cf[tj,f& 

vfsufy v[jkjl lff[kjt,bs 2 vky-c fmdc lfcf[tkt,f& 

trjcbcntvbcfsdbc lfvf[fcbfst,tkb ybiyt,bf% 

- tythubbc vbqt,f lf uflfwtvf* 

- vwtyfhtsf lf  w[jdtksf ehsbthsrfdibhb cf,byflhj ufhtvjcsfy* 

- cfrdt,b ybdsbtht,t,bc oht,heydf& 

\\+ cfereybc lfcfo.bcbcfsdbc trjcbcntvbc 63) lfpbfyt,ekbf& trjcbcntvbc 

cfpjvbf vfcib vbvlbyfht ghjwtct,b lf fv ghjwtct,bc sdbshtuekfwbf& 

 fhct,j,c trjcbcntvbc jhb cf[t% vbobcptlf lf o.kbc& bcbyb ufyc[dfdlt,bfy 

cnhemnehbs lf ibyffhcbs& 

cnhemnehbc vb[tldbs trjcbcntvf vhfdfkbfhecbfybf lf dthnbrfkehfl 

ufyihtdt,ekb& fct^ vfufkbsl^ n.tc fmdc fctsb bfhect,b% 

- + cblblbc [tt,b * 

- ++ cblblbc [tt,b $yjhxb n.t^ fvjyf.fhb$* 

- ,fkf[jdfyb vwtyfhtt,b* 

- [fdct,b^ kbmtyt,b& 

w[jdtkehb jhufybpvt,bw c[dflfc[df bfhecc brfdt,ty^ cflfw ufykfut,ekbf vfsb 

trjkjubehb ybib $votht,b^ ahbydtkt,b^ w[jdtkt,b$& fvfcsfy^ fm itb'kt,f b.jc 

cf[tj,t,b^ hjvkt,bw ljvbybht,ty c[dt,pt^ t&b& erfdbfs ofv.dfyb vlujvfhtj,f& 

vfufkbsfl^ vsfdfhb n.tofhvjvmvytkb ]bit,bf% yf'db^ abzdb lf c[d&^ hjvkt,bw 

ljvbybht,ty fhf vfhnj  ajhvfkehfl^ fhfvtl ufycfpqdhfdty rbltdfw ufhtvjc ,tdh 

afmnjhc% ntvgthfnehek ht;bvc^ ntybfyj,fc^ ufyfst,fc^ ybflfu-uheynjdfy gbhj,t,c 

$wjw[fkb jhufybpvt,b^ vbrhj,t,b$& 

wjw[fkb vfnthbbc 2$3 erfdbf n.tc^ hjvtkcfw sdbsofhvjt,bc eyfhb fmdc& n.bc 

vybidytkjdfyb aeymwbff thjpbbcfufy ybflfubc lfwdf lf ;fyu,flbc ufvjysfdbceakt,f& 

n.t fhbc fuhtsdt flfvbfybc w[jdht,bc epheydtkcf.jafl ytlktekbc o.fhj& n.bc 
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ytlktekbcfufy fvpflt,ty  25  fsfc c[dflfc[df ghjlemncf lf vfcfkfc& vfuhfv n.t 

fhf[tkcf.htk fyshjgjutyek ptvjmvtlt,fc ufybwlbc & .jdtkokbehfl yfluehlt,f 11 

vky /f-vlt n.t^ [jkj fqlut,f v[jkjl 10) $2000 okbc vjyfwtvt,bs$& tc vjyfwtvt,b 

bvfpt vtn.dtkt,c^ hjv n.tt,bc nthbnjhbf .jdtkokbehfl 0^6)-bs vwbhlt,f& fvfcsfy 

lfrfdibht,bs cfuekbc[vjf itvltub vjyfwtvt,b% hectsib ths vjcf[ktpt vjlbc 

ufvjveifdt,ekb mfqfklbc 35 ru^ [jkj vfrekfnehbc cf[bs ,heylt,f v[jkjl 6 ru& 

idtbwfhbfib ths cek vjcf[ktpt 45-lfy 77 ru-vlt  vfrekfnehf uhjdlt,f& 

trjcbcntvt,ib ufycfresht,ekb flubkb erfdbf o.kbc trjcbcntvt,c 

$o.fkcfntdt,c$^ hjvkt,cfw vbtresdyt,f jrtfytt,b^ pqdt,b^ n,t,b^  vlbyfhtt,b lf 

yfrflekt,b^ ue,tt,b lf zfj,t,b& o.kbc trjcbcntvt,b b.jaf jh ]ueafl% ufvlbyfht 

$vlbyfht^ yfrflekb$ lf ufevlbyfht $n,f^  ue,t^ zfj,b$& o.fkcfntdt,bc o.fkb 

[fcbfslt,f ufycfpqdhekb [fhbc[j,hbdb vf[fcbfst,kt,bs% 

- ufvzdbhdfkj,bs* 

- iemufvnfhj,bs* 

-uf[cybkb fbht,bc^ vfhbkt,bc^ wjw[fkb jhufybpvt,bc^ vwtyfhtt,bc 

itvwdtkj,bs* 

- lbyt,bc cbxmfhbs& 

trjkjubehb cbcntvt,b b.jabfy jh ]uea-nbgfl% ,eyt,hbd lf [tkjdyeh 

trjcbcntvt,fl& 

,eyt,hbd trjcbcntvt,c vbtresdyt,f% vltkj^ neylhf^ elf,yj^ n.t^ pqdf^ n,f^ 

jrtfyt& 

[tkjdyeh trjcbcntvt,c vbtresdyt,f% mfkfmt,b lf c[df lfcf[kt,t,b& yf[&14-pt 

vjwtvekbf ,eyt,hbdb ufhtvjc lfwdbc vbpybs uflfo.dtnbkt,t,bc vbcfqt,fl 

trjcbcntvt,bc fyfkbpbc cmtvf& 

 
yf[& 14& trjcbcntvbc fyfkbpbc cmtvf 
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xdtyb gkfytnbc cbwjw[kbc ufydbsfht,bc ufhrdtek tnfgpt trjcbcntvt,ib 

jhufyekb ybdsbtht,t,bc cbystpbc cbxmfht zfh,j,lf vfsb lfikbc cbxmfhtc^ hfw 

fnvjcathjib yf[ibhv;fdf fbhbc itvwdtkj,bc itvwbht,bcf lf ;fyu,flbc lfuhjdt,bc 

vbptpb uf[lf& vwtyfhtt,vf bsfvfitc 'bhbsflb hjkb ltlfvbobc utjmbvbehb fhbc 

xfvj.fkb,t,fib^ hjvtkbw [tkcf.htkbf .dtkf wjw[fkb jhufybpvbc fhct,j,bcfsdbc& 

;fyu,flbc lfuhjdt,fv ufyfgbhj,f cbwjw[kbc evfqktcb ajhvt,bc ufxtyf lf tdjkewbf& 

300 vky okbc obyfs jhufyekb ghjlemwbbc cbzfh,tv ufyfgbhj,f cfodfdb 

obfqbctekbc ofhvjmvyf^ hbc cfae'dtkptw flfvbfyvf it'kj cfvhtodtkj htdjkewbbc 

vjo.j,f& 

erfyfcrytkb 60 vky okbc ufyvfdkj,fib fnvjcathjib ;fyu,flcf $21)$ lf 

yf[ibh,flbc  lbjmcblc $0^03)$ ijhbc velvbdb sfyfafhlj,f xfvj.fkb,lf& 

trjcbcntvt,c cbdhwbsb cnhemnehf fmds& pjub ghjwtcb ofhbvfhst,f ptlf 

atyt,ib^ cflfw vbcfodljvbf vpbc cbyfskt^ [jkj pjub ghjwtcb - mdtlf atyt,ib - 

ybflfuib^ acrthpt lfyfktmib^ cflfw ghjwtct,b eahj byntycbehfl vblbc& 

trjcbcntvbc ibuybs flubkb fmdc tktvtynt,bc htwbhrekfwbfc& htwbhrekfwbbc 

fmnbehj,bc vb[tldbs itb'kt,f fv tktvtynt,bc ufykfut,f vorhbdib% 

K > Na > N > Ca > P > Mg > S 
trjcbcntvbc wjw[fkb lf fhfwjw[fkb rjvgjytynt,b thsbfy rjvgktmcc mvybfy& 

trjcbcntvbc f,bjnbrehb rjvgjytynt,bf% 

-fhfjhufyekb ybdsbtht,t,b^ hjvkt,bw vjyfobktj,ty wjw[fk lf fhfwjw[fk 

vfnthbt,c ijhbc ybdsbtht,fsf vbvjwdkfib - o.fkb^ ;fyu,flb^ yf[ibh,flbc lbjmcblb^ 

rfkwbevb^ vfuybevb^ rfkbevb^ yfnhbevb^ hrbyf^ fpjnb^ ajcajhb^ ujubhlb^ mkjhb lf 

c[d& 

-jhufyekb ybdsbtht,t,b^ hjvkt,bw frfdibht,ty trjcbcntvbc f,bjnbreh lf 

,bjnbreh yfobkt,c& vfs vbtresdyt,f% yf[ibho.kt,b^ w[bvt,b^ fvbyjv;fdt,b^ wbkt,b lf 

c[d& 

-[vtktsbc^ o.kbc lf /fthbc ufhtvj* 

-rkbvfnb lf f&i& 

,eyt,hbd trjcbcntvfc flfvbfybc lf[vfht,bc ufhtit ite'kbf fhct,j,f^ vfuhfv 

flfvbfyb sfdbcb cfmvbfyj,bs ytufnbehfl vjmvtlt,c trjcbcntvfpt^ fhqdtdc fv 

trjcbcntvfib ojyfcojhj,fc^ vnfwt,kehfl fyflueht,c hf n.tt,c^ w[jdtkt,c^ stdpt,c 

lf f&i& vfufkbsfl^ kfylifanb bwdkt,f fhf vfhnj ,eyt,hbdb ghjwtct,bc itltufl^ 

fhfvtl flfvbfybc fmnbehb ptvjmvtlt,bc o.fkj,bsfw& ybflfubc atybc fy vbobc 

ptlfgbhbc yt,bcvbthb vtmfybrehb lfpbfyt,f fy obfqblfy ufhrdtekb vjwekj,bc vsbc 

mfybc fvjqt,f^ ufycfresht,bs qbf cfvsj cfveifjt,bc cfiefkt,bs^ ewbkj,kfl 

ufvjbodtdc ,eyt,hbdb kfylifanbc lfvfyuhtdtk ghjwtcc& 

fnvjcathjib fy o.fkcfntdt,ib ufvf,by'eht,tkb ybdsbtht,t,bc ufvjidt,f^ 

ufvj,jkmdf fy ufy,ytdf gbhlfgbh fh vjmvtlt,c utjkjubeh ufhtvjpt $vbobcmdtif 
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o.kt,bc lf,by'eht,bc itcf'kt,kj,bc ufvjrkt,bs$^ vfuhfv tc ptvjmvtlt,f itb'kt,f 

ufvjv;qfdyltc vbobc ptlfgbhc lf fnvjcathjc ijhbc s,ehb ,fkfycbc wdkbkt,bs^ 

rjhlbs lfafhekb atybc lfpbfyt,bs lf vbc vbth thjpbbc cfobyffqvltuj lfvwdtkb 

sdbct,t,bc lfrfhudbs& cfvsj cfveifjt,bc ntvgt,bc ufphlbs byntycbehfl vblbc vfcsfy 

lfrfdibht,ekb kfylifant,bc ntmyjkjubehb ufhlfmvyt,b& 

ltlfvbobc ptlfgbhpt vsbc vfct,bc uflfyfobkt,f $vfufkbsfl^ mfkfmt,bc fy 

o.fkcfntdt,bc vityt,kj,fcsfy lfrfdibht,bs$^ obfqblfy yfdsj,bc^ fbhbc lf vbobcmdtif 

o.kt,bc fvjqt,f [tkc eo.j,c ltlfvbobc mthmib uhfdbnfwbekb lf'f,dbc ufydbsfht,fc^ 

hjvtkbw pju]th vsfdhlt,f ybflfubc ytkb^ sfylfsfyj,bsb xfojkbs fy vbobc'dht,bs& 

lblb o.fkcfntdt,bc itmvyfv ufvjbodbf ufhtvj nthbnjhbt,bc uheynbc o.kt,bc 

ljybc lf o.fk-vfhbkbc ,fkfycbc wdkbkt,f& 

utjkjubehb ptvjmvtlt,bc byntycbdj,bc uf'kbtht,fcsfy thsfl itbwdfkf 

,eyt,fpt flfvbfybc utjmbvbehb ptvjmvtlt,f^ hfw itvltub ufhtvjt,t,bs fb[cyt,f% 

1& vj[lf vhfdfkb $vbkbjypt vtnb$ bctsb ybdsbtht,bc cbystpb^ hjvtkbw 

,eyt,hbd gbhj,t,ib fh fhct,j,c lf [fcbfslt,f bctsb sdbct,t,bs^ hjvkt,bw fhff 

lfvf[fcbfst,tkb ,eyt,hbdb yfthst,bcfsdbc* 

2& vbvlbyfhtj,c fbh- lf yfdsj,cfltyt,bc^ upfnrtwbkt,bcf lf hrbybupbc afhsj 

mctkbc vityt,kj,f^ hfvfw ufvjbodbf% c[dflfc[df ytlktekbc vfcbehb nhfycgjhnbht,f 

vjgjdt,bc hfbjyt,blfy uflfveifdt,bc hfbjyt,ib^ lf,by'eht,bc uflfyfobkt,f lf 

ufy,ytdf& ufhtvjib ufvf,by'eht,tkb ybdsbtht,t,bc ufy,ytdfc [tkb iteo.j fnvjcathjc 

ufrdfvkbfyt,fv s,jtktmnhjcflueht,bc^ vtnfkehubekb^ mbvbehb^ 

yfdsj,uflfvfveifdt,tkb mfh[yt,bc cffdnjvj,bkj lf cffdbfwbj nhfycgjhnbc 

ufvjyf,jkmdt,bs* 

3& vblbc cfcjakj-cfvtehytj ghjlemwbbc byntycbehb ofhvjt,f^ hjvtkvfw 

vjbs[jdf cfcemt,bc^ /th,bwblt,bc lf gtcnbwblt,bc vfcbehb ufvj.tyt,f& ufhtvjpt 

cfcemt,bc^ /th,bwblt,bc lf gtcnbwblt,bc efh.jabsb ptvjmvtlt,f v[jkjl [fyuh'kbdb 

lhjbc itvltu dkbylt,f& 

\\ cfereybc cfpjufljt,bc cfofhvjj'fkt,bc ufydbsfht,fv vjbs[jdf tythubbc 

.dtkf cf[bc lf^ egbhdtktc .jdkbcf^ tktmnhjtythubbc ufvjveifdt,bc vhfdfk]thflb 

fvfqkt,f& v'kfdhb s,jtktmnhjcflueht,bc itmvyfv ufvjbodbf /blhjcathjc chekbfl 

f[fkb - #s,ehb@ lf,by'eht,f& sfdbc v[hbd^ s,ehb xfvjyfltybc htuekbht,fv ufvjbodbf 

keh]-vodfyt lf c[df o.fkvwtyfhtt,bc ufydbsfht,f^ o.fkcfntdt,bc uf,fhldf^ vfsib 

o.kbc lfj,t,f^ lfzfj,t,f lf ;fyudf-fqlutybsb ghjwtct,bc itwdkf& lf ,jkjc^ 

nhfycgjhnbc $ufycfresht,bs^ cffdbfwbj$ lf hflbjntmybrbc ufydbsfht,fv ufvjbodbf 

fnvjcathjc lf,by'eht,f t&o& abpbrehb lfv,by'eht,kt,bs $[vfehb^ db,hfwbf^ 

tktmnhjvfuybnehb dtkb lf c[d&$^ hjvtksf ljyt lhjlflhj fqtvfnt,f flfvbfybcfsdbc 

lfcfidt, yjhvt,c& 
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ufhtvjc vlujvfhtj,bc ufefhtct,fv lf hjujhw fhfufyf[kt,flb^ bct 

ufyf[kt,flb htcehct,bc ufvjktdbc cfibihjt,fv vhfdfkb vtwybthbc .ehflqt,f vbfg.hj 

ufhtvjc lf,by'eht,bc ghj,ktvbcfrty& 

sfyfvtlhjdt vtwybtht,f ltlfvbobc utjuhfabek ufhcc ufyb[bkfdc^ hjujhw 

ytjcathjc - ,eyt,bc lf cfpjufljt,bc ehsbthsmvtlt,bc cathjc^ hjujhw ibyfufyfl 

obyffqvltuj,hbd ukj,fkeh cbcntvfc% #<EYT<F - FLFVBFYB - NTMYBRF@& 

flfvbfyb thsflthsb fhct,ff^ hjvtkcfw ite'kbf trjcbcntvbc aeymwbjybht,bc 

itwdkf $hf smvf eylf^ ,eyt,hbdb rfnfrkbpvt,bc ufhlf$ lf vfy eylf itfvwbhjc ufhtvjc 

lf,by'eht,bc ljyt^ itbyfhxeyjc ,eyt,fib lfv.fht,ekb trjkjubehb ojyfcojhj,f lf 

trjyjvbehfl vjb[vfhjc ,eyt,hbdb htcehct,b& 

 

 

 

§ 2&7&  FLFVBFYBC   TRJKJUBF 

 

xd&o& fq-bs 1 cfereytib ltlfvbofpt w[jdhj,lf 100 vky flfvbfyb^ \+\ cfereytib 

-1 vkhl flfvbfyb^ [jkj \\+ cfereybc lfcfo.bcbcfsdbc - 6 vkhl flfvbfyb& bsdkt,f^ 

hjv ltlfvbof zfh,flff lfcf[kt,ekb& fvfcsfy^ vcjakbjc vjcf[ktj,bc vfnt,f [lt,f 

v[jkjl ufydbsfht,flb mdt.yt,bc [fh]pt& vtwybthsf fphbs^ ef[kjtc okt,ib 

ltlfvbobc vjcf[ktj,f 10-12 vkhl-vlt ufbphlt,f& vjcf[ktj,bc vfnt,bc ntvgb 

bphlt,f& 

fsfcb okbc obyfs rfwj,hbj,bc yfvfnb otkboflib itflutylf 0^1)-c& 

200 okbc obyfs  -#-  0^5)-c^ 

100 okbc obyfs  -#-  1)-c^ 

lqtbcfsdbc  -#-  2 )-c& 

fvfcsfy^ bphlt,f vcjakbjib vj[ewt,bc hfjltyj,f^ [jkj f[fkufphlt,bc - 

vwbhlt,f& dfhfelj,ty^ hjv lff[kjt,bs 2050 okbcfsdbc  vfsb hbw[db ufsfyf,hlt,f^ 

[jkj itvltu vj[ewt,bc hbw[jdyt,f uflffzfh,t,c  f[fkufphlt,bcfc& 

\\ cfereybc ,jkjcfsdbc cbwjw[kbc cfiefkj [fyuh'kbdj,f 80 otkc 

itflutylf& fv fcfrsfy f[kjc b.j bfgjybf^ cfahfyutsb^ yblthkfylt,b^ uthvfybf^ fii& 

hectsib cbwjw[kbc cfiefkj [fyuh'kbdj,f b.j 70 otkb^ xbytsib - 60 otkb^ 

byljtsib^ fyujkfib - 40-43 otkb& 

sfyfvtlhjdt flfvbfyc tmvyt,f trjkjubehb ghj,ktvt,b^ hfvltyflfw ltlfvbobc 

.dtkf cathj lf,by'eht,ekbf fyshjgjutyekb ybdsbtht,t,bs& vfufkbsfl hectsib  

trjkjubehb afmnjht,bc ptvjmvtlt,bs  .jstkokbehfl bqegt,f lff[kjt,bs 1 vky 

flfvbfyb& vfufkbsbcfsdbc^ cfyrn-gtnth,ehuib ,fknbbc dfupfksfy /fthbc lf,by'eht,f 

12-]th fqtvfnt,f pqdhek lfcfidt, rjywtynhfwbfc&  
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,bjcathjcf lf fyshjgjcbcntvbc ehsbthsmvtlt,bc pjufl rfyjyt,c^ 

rfwj,hbj,bc cnhemnehek ljytt,c^ vbc ]ueat,c lf bylbdblevt,c^ flfvbfyt,pt lf 

flfvbfysf ]ueat,pt ,eyt,hbdb ufhtvjc ufdktyfc itbcofdkbc rjvgktmcehb lbwbgkbyf - 

FLFVBFYBC TRJKJUBF& 

flfvbfybc trjkjubf ufhtvjcf lf flfvbfybc ehsbthsmvtlt,bc rfyjypjvbtht,bc 

ufhlf itbcofdkbc mdt.ybc vjcf[ktj,bc ufydbsfht,fc^ ]fyvhstkj,bc lfwekj,bc^ 

flfvbfybc abpbrehb lf acbmbrehb itcf'kt,kj,t,bc chek.jabc cfrbs[t,c& 

,eyt,f fh wyj,c flvbybcnhfwbek cfpqdht,c& fvbnjv fewbkt,tkbf kfgfhfrb fhf 

flfvbfybc trjkjubfpt^ fhfvtl rfwj,hbj,bc trjkjubfpt& ,eyt,bcf lf flfvbfybc 

ehsbthslfvjrblt,ekt,bc ufy[bkdbcfc ufvjb.tyt,f bctsb nthvbyt,b^ hjujhbwff 

#ptvjmvtlt,f@ lf #hbcrb@& 

ptvjmvtlt,bc mdti eylf ufdbujs ,eyt,hbdb fy fyshjgjkjubehb ojyfcojhj,bc  

.jdtkb wdkbkt,f&   

hbcrb fhbc ,eyt,hbdb cbcntvt,bc^ j,btmnt,bc^ afmnjht,bc fyshjgjutyekb 

wdkbkt,t,bc fhf[tkcf.htkb itltut,bc fk,fsj,f& 

flfvbfybc jhufybpvb itbwfdc mbvbeh tktvtynsf vtyltkttdbc gthbjlekb 

cbcntvbc lbl yfobkc^ t&o& vbrhjtktvtynt,c% Al, Fe, Cu, Mn, Zn, Co, Mo, I lf c[d&^ 

hjvtkcfw flfvbfybc jhufybpvb itbwfdc lf,fkb rjywtynhfwbbs $xdtekt,hbd^ 

ghjwtynbc vtfsfctl yfobkc lf eahj yfrkt,c$& tc tktvtynt,b fewbkt,tkbf 

jhufybpvbc yjhvfkehb w[jdtkmvtlt,bcfsdbc^ itlbc vstkb hbub tktvtynt,bc^ 

dbnfvbyt,bc^ /jhvjyt,bc^ ceysmdbc gbuvtynt,bc itvflutykj,fib& vbrhjtktvtynt,b 

ufdktyfc f[ltyc phlfpt $Mn, Zn,  I $^ ufvhfdkt,fpt $ Mn, Zn $^ cbc[kbc ofhvjmvyfpt $Fe, 

Cu, Co$^ lf f&i& vfsb yfrkt,j,f fy cbzfh,t bodtdc ybdsbtht,fwf wdkbc lfhqdtdfc& 

ufycfresht,bs efh.jabsfl vjmvtlt,c flfvbfybc ]fyvhstkj,fpt cgbkty'bc^ sesbbc lf 

ctktybc cbzfh,t& njmcbrehb vbrhjtktvtynt,bc vfdyt ptufdktybc vfufkbsbf vbyfvfnbc  

fdflv.jaj,f^ ufvjodtekb xfvlbyfht o.kt,ib dthw[kbco.kbc itvwdtkj,bs $b[& 

#fhfjhufyekb yfhxtyt,bc njmcbrehj,f@$& 

flfvbfybc ]fyvhstkj,fpt ufdktyfc f[ltyc vhfdfkhbw[jdfyb trjkjubehb 

afmnjhb% uf,by'eht,ekb o.kbc ufvj.tyt,f^ /fthbc uf,by'eht,f^ fhfcojhb rdt,f^ 

,eyt,bc ufvjwdkf^ ,eyt,hbd ufhtvjib lffdflt,bc ufvjvodtdb jhufybpvt,bc fhct,j,f^ 

tktmnhjvfuybnehb dtkt,b lf c[d& 

               cnfnbcnbrehb vjyfwtvt,bs fdsdbct,bfyb lffdflt,t,bc 60-90 ) 

trjkjubehb afmnjht,bsff ufygbhj,t,ekb& erfyfcrytkb 100 okbc vfy'bkpt 

c[dflfc[df vbptpbc itltufl ltlfvbofpt lfbktmf 20 vkhl njyfpt vtnb oblf^ 3 vkhl 

njyf yfwfhb^ vbkbjyj,bs njyf njmcbrehb tktvtynt,b - rj,fknb^ ybrtkb^ lfhbi[fyb^ 

sesbf lf c[d& 
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flfvbfybc w[jdht,fib vybidytkjdfy afmnjhc ofhvjflutyc rdt,bc ghjlemnt,bc 

ecfahs[jt,f^ vfsb [fhbc[b& flfvbfybc ecfahs[jt,f lblflff lfvjrblt,ekb rdt,bc 

ghjlemnt,ib ufhtit mbvbehb ybdsbtht,t,bc itvwdtkj,fpt& 

flfvbfybc jhufybpvib ybdsbtht,t,bc lblb yfobkb $30-95)$ cfrdt,sfy thsfl 

[dlt,f& tc ybdsbtht,t,bf* ybnhfnt,b^ rflvbevb^ n.dbf^ ctktyb^ hflbjyerkblt,b^ 

gtcnbwblt,b lf c[d& fv ybdsbtht,t,c ite'kbf ufvjbodbjc% cfthsjnjmcbrehb 

ptvjmvtlt,f^ wtynhfkehb ythdekb cbcntvbc lfpbfyt,f^ cfzvkbc vjytkt,bc 

vbvjwdkbsb ghjwtct,bc lfhqdtdf^ jhufybpvbc bveyj,bjkjubehb htfmnbekj,bc 

itwdkf lf cf,jkjj ]fvib^ rfywthjutyekb^ fkthutyekb lf c[df cthbjpekb 

lfpbfyt,t,b& 

ybnhfnt,c^ sfdbcsfdfl^ ufvjrdtsbkb njmcbrehj,f fh f[fcbfst,c^ vfuhfv 

flfvbfybc cfzvkbc vjvytkt,tk nhfmnib rezbc v;fdbfyj,bc lfmdtbst,bc itvs[dtdfib^ 

fuhtsdt vpf cfrdt,bc ityf[dbc ht;bvbc^ cfrdt,bc vjvpflt,bc ntmyjkjubbc^ cfrdt,b 

ghjlemnt,bc htfkbpfwbbc dflt,bc lfhqdtdbc itvs[dtdfib lf f&i& ybnhfnb 

ufhlfbmvyt,f ybnhbnfl& 

jhufybpvib vj[dtlhbcfc ybnhbnb fqotdc cbc[kib^ cflfw /tvjukj,bybc 

jhdfktynbfy hrbyfc ;fyufdc cfvdfktynbfyfvlt $Fe+2   Fe+3$ lf ofhvjmvybc 

vts/tvjukj,byc^ hjvtkcfw fqfh fmdc ;fyu,flsfy lfrfdibht,bc eyfhb& cbc[kib 

vts/tvjukj,bybc vfqfkb itvwdtkj,f $2)-pt vtnb$ bodtdc% next,bc ufkeh]t,fc $8-

10) itvwdtkj,bcfc$^ bynjmcbrfwbfc - mjibyc^ uekbcwtvbc fxmfht,fc^ cbcecntc^ sfdbc 

nrbdbkc $10)-pt vfqfkb itvwdtkj,bcfc$& 

ufhlf fvbcf^ jhufybpvib itb'kt,f ofhvjbmvyfc ybnhjpjfkrbkfvbyt,b 

~R(x)NH(x)-NO2`^ hjvtkvfw itb'kt,f ufvjbodbjc rez-yfokfdbc nhfmnbc rb,j& 

ghjlemnt,bc ybnhjpjfkrbkfvbyt,bc itvwdtkj,f bphlt,f ghjlemnbc [fyuh'kbdb 

ityf[dbcfc& vjphlbkb flfvbfybcfsdbc ybnhfnt,bc lfcfidt,b ljpff 5 vu$ru c[tekbc 

vfcfpt $t&b& cfiefkjl 300-325vu$& 

ghjlemnt,b $[jhwb^ vfhwdktekb^ ,jcnytekb^ [bkb^ h't$ c[dflfc[df 

hfjltyj,bs itbwfdty ybnhfnt,c& vfufkbsfl^ ,jcnytekb itbwfdc 35-74 vu$ru 

ybnhfnt,c& fhct,j,c vwtyfhtek ghjlemnt,ib ybnhfnt,bc itvwdtkj,bc lfvfnt,bsb 

ljytt,b& ybnhfnt,c .dtkfpt lblb hfjltyj,bs itbwfdc ceahbc zfh[fkb $1400 vu$ru$^ 

.dtkfpt wjnfc - cfpfvshj $60 vu$ru$& fqcfybiyfdbf^ hjv cfpfvshjc mthmib uhjdlt,f 

3^5-8-]th vtnb ybnhfnt,b^ dblht h,bkib& ufycfresht,bs cfibibf rtyrhjdfyb vwtyfht 

injib^ hjvkbc yf.jaibw rjywtynhbhlt,f hflbjfmnbehb ybdsbtht,t,b 

$ufycfresht,bs Cs-137$& 

flfvbfybc ]fyvhstkj,fpt efh.jabs ufdktyfc f[ltyc sfv,fmjw& sfv,fmj 

hflbjfmnbehbf& fvthbrtkb vtwybtht,b sdkbfy^ hjv ljpf^ hjvtkcfw votdtkb 

qt,ekj,c thsb okbc ufyvfdkj,fib lqtib 1^5 rjkjab cbufhtnbc vjotdbcfc^ njkbf 

ljpbcf^ hjvtkcfw qt,ekj,c flfvbfyb htynutybc c[bdt,bs 300-]th ufiemt,bcfc& 
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sfv,fmj itbwfdc gjkjybev - 210 $T1/2=138,4lq&$& sfv,fmj fhbc gjkjybevbc lf ,typ-

fkaf-gbhtybc abnjrjywtynhfnjhb& tc ybdsbtht,t,b [dlt,f hf jhufybpvib $rth'jl^ 

abkndt,ib$^ bodtdc rb,jc^ fpbfyt,c votdtkbc bveybntnc& 

sfv,fmjc vihfkb ajskt,b itbwfdc ybrjnbyc $1-3^7)$^ tsthbc ptst,c $0^1-

1^37)$^ abct,c $4-7)$& ufhlf fvbcf^ sfv,fmjc rdfkb itbwfdc yf[ibh,flbc jmcblc^ 

hjvtkbw /tvjukj,bypt vjmvtl cfofvkfdc ofhvjflutyc& 

I{FVMBVBRFNT<B ufvjb.tyt,f uflfvlt, lffdflt,fsf uflfvnfyt,bc vjcgj,bc lf 

vjcfdkbc vybidytkjdyfl fvfqkt,bc^ fuhtsdt ituhjdbkb vjcfdkbc lfwdbc vbpybs& tc 

vtnfl vybidytkjdfybf^ hfvltyflfw fhct,ekb vjyfwtvt,bs v[jkjl fii-ib lff[kjt,bs 

35 vky n cfrdt,b yfluehlt,f lf aezlt,f dbhs[t,bc^ votht,bc^ vnfwt,kt,bc lf 

cjrjdfyb lffdflt,t,bc vbth& pjubths ufydbsfht,fl mdt.fyfib cfrdt,b ghjlemnt,bc 

lfyfrfhub ityf[dbcfc 40) fqotdc&  

gtcnbwblt,b i[fvmbvbrfnt,bf^ hjvkt,bw ufvjb.tyt,f reknehekb vwtyfhtt,bc 

cfhtdtkt,sfy $/th,bwblt,b$^ vfdyt,kt,sfy $byctmnbwblt,b$^ lffdflt,t,sfy 

$aeyubwblt,b$ cf,h'jkdtkfl& vfsb evtntcj,f fhbc cbystpehb jhufyekb ybdsbtht,f& 

vfsb ufvj.tyt,f .dtkf mdt.fyfib htukfvtynbht,ekbf rfyjyvlt,kj,bs^ hjvtkbw 

ufycfpqdhfdc ufvj.tyt,ekb gtcnbwblt,bc cf[tt,c^ hfjltyj,fc^ vbvfhsekt,fc lf f&i& 

ufycfresht,bs fqcfybiyfdbf mkjhjhufyekb yfthst,b^ hjvtksf ufvj.tyt,f 

vybidytkjdfy trjkjubeh ghj,ktvt,sfyff lfrfdibht,ekb& vfufkbsfl^ voth-

vfdyt,kt,bc ufyflueht,fv itb'kt,f ufvjbodbjc rdt,bc ]fzdbc lfhqdtdf^ hbc itltuflfw 

thsb cf[tj,bc vfdyt,tkb itb'kt,f itfdbohjdjc vtjht cf[tj,fv& gtcnbwblt,blfy bctsb 

mkjhjhufyekb yfthst,bc ufvj.tyt,f^ hjujhbwff DDT $vfu& vfkfhbbc rjqjc 

vjcfcgj,fl$^ bodtdc ufhtvjc ukj,fkeh lf,by'eht,fc - DDT ybflfublfy uflflbc 

o.fkib lf /fthib^ hbc itltuflfw mvybc yfhxty njmcbrehj,fc ahbydtkt,cf lf stdpt,ib& 

vfufkbsbcfsdbc^ DDT fqvjxtybkbf fynfhmnbrfib gbyudbybc rdthw[t,ib& 

itb'kt,f cfibib fqvjxyltc bctsb yfthst,bw^ hjvtksf ufvj.tyt,f fh bodtdc 

yfhxty njmcbrehj,fc& fvbc vfufkbsfl ufvjlut,f gfhfmdfnb^ hjvtkbw fh fhbc 

mkjhjhufyekb yfthsb& 1981 otkc nfbkfylvf itb'kt,f 4 fsfcb njyf gfhfmdfnb 

rfexerjdfyfc gkfynfwbt,ib lf ,hby]bc vbyldht,ib cfhtdtkt,bc ufcfyflueht,kfl& 

vbcvf ufvj.tyt,fv ufvjbodbf nfbkfylbc vlbyfhtt,ib^ yfrflekt,cf lf fh[t,ib 

gfhfmdfnbc rjywtynhfwbbc ufphlf^ hbsfw elbltcb cfahs[t ittmvyf trjkjubeh 

dbsfht,fc - lfbqegf vnryfhb o.kt,bc vbkbjyj,bs stdpb^ [jkj nfbkfylbc dfrt 

yfobkib stdpb fhbc wbkbc 'bhbsflb o.fhj& 
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§ 2&8&  NTMYJCATHJ 

ntmyjcathj fhbc flfvbfybc vbth w[jdht,bc c[dflfc[df cathjib $vhtodtkj,f^ 

tythutnbrf^ yfhxtyt,bc uflfveifdt,f lf f&i&$ cfmvbfyj,bc itltufl 'bhtekfl itwdkbkb 

,bjcathjc yfobkb& 

 ntmyjcathj vjbwfdc ltlfvbobc cfvbdt cathjc - kbsjcathjc^ fnvjcathjc lf 

/blhjcathjc& ,eyt,hbd ufhtvjib yt,bcvbthb wdkbkt,f% ofhvjt,f^ vlbyfhbc  

vbvfhsekt,bc itwdkf^ /blhjrdfy't,bcf lf f[fkb o.fkcfntdt,bc vjo.j,f lf f&i& lf f&i& 

- ufdktyfc f[ltyc ,eyt,hbdb cathjc vlujvfhtj,fpt lf^ itcf,fvbcfl^ flfvbfypt& 

vfufkbsfl^ cfofhvjt,bc^ tythutnbrbc^ nhfycgjhnbc^ .jaf-w[jdht,bc o.fkj,bs 

cf/fthj ufhtvjib yf[ibh,flbc lbjmcblbc itvwdtkj,bc ufphlf bodtdc cfs,ehbc 

tatmnc^ itvlujvib ntvgthfnehbc vjvfnt,fc^ .byekt,bc lyj,fc^ vjcfdkbfyb vbot,bc 

ufyflueht,fc^ flfvbfybc cbwjw[kbcfsdbc cfzbhj ghjlemwbbc ofhvjt,bc itvwbht,fc lf 

flfvbfybc w[jdht,bc ljybc lfwtvfc& .jdtkbdt fvfy rfwj,hbj,f itb'kt,f vbb.dfyjc 

cfrdt,b ghjlemnt,bc ervfhbcj,fvlt^ ibvibkj,fvlt lf flfvbfyt,bc lfqegdfvlt& 

 

 

 

SFDB 3 

<EYT<HBDB UFHTVJC {FHBC{B LF WBDBKBPFWBBC GHJ<KTVT<B 

§ 3&1&  TRJKJUBEHB CBNEFWBF GKFYTNFPT 

 

flfvbfyb ,fh,fhjcekfl b.tyt,c ,eyt,fc& flfvbfybc vjmvtlt,bc itltufl ,eyt,hbdb 

ufhtvj cohfafl ltuhflbhlt,f% bktdf gkfytnbc htcehct,b^ rfnfcnhjaekfl cohfafl 

,by'ehlt,f /fthb lf o.fkb^ mdbifl ufhlfbmvyt,f yf.jabthb vbot,b^ sdfkoby  vwbhlt,f 

n.bc afhsj,t,b^ [dfdlt,f yfhxtyt,bc ujht,b&&& vjrktl^ flfvbfyb ghjdjwbht,fc ertst,c 

,eyt,hbd rfnfcnhjat,c& 

itbmvyf gfhfljmcekb cbnefwbf% vcjakbj wbdbkbpfwbfv vbfqobf 

ufycfwdbaht,tk cbvfqktt,c lf^ fvfdt lhjc^ wbdbkbpfwbf eacrhekbc gbhfc fqvjxylf& 

cfthsjgkfytneh ghj,ktvt,blfy^ hjujhbwff% vjcf[ktj,bc cohfab phlf* 

tythutnbrekb rhbpbcbc ufvodfdt,f* cehcfsbc ervfhbcj,f lf cbqfnfrt cecnfl 

ufydbsfht,ek mdt.yt,ib* tsybrehb rjyakbmnt,bc tcrfkfwbf lf vwbht jvt,b* 

tgbltvbt,b^ ,fylbnbpvb lf nthjhbpvb^ htkbubehb rjyakbmnt,b* reknehbc^ pytj,bc^ 

j]f[bc rhbpbcb* htubjyfkehb lf ukj,fkehb ljybc trjkjubehb ghj,ktvt,b lf f&i&^ 

sfyfvtlhjdt vcjakbjib obyf gkfypt uflvjbyfwdkf trjkjubehvf ghj,ktvt,vf& 

lbl cfahs[tc emvybc rfwj,hbj,fc rkbvfnbc itcf'kt,tkb lfs,j,f^ jpjybc ihbc 

itvwbht,f^ v;fdehb odbvt,b^ o.fkcfntdt,bc tdnhjabrfwbf^ njmcbrehb lf 

hflbjfmnbehb  yfhxtyt,bc lfuhjdt,f lf f&i & lf f&i& tc ukj,fkehb ghj,ktvff& fmdt 

eylf fqbbiyjc^ hjv vstkb hbub mdt.yt,bcfsdbc trjkjubehb ghj,ktvt,b fh lufc 
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v'fahfl& ufhtvjc lfwdbc ghj,ktvt,pt ,tdh cf[tkvobajc fh vbeodlt,f [tkb& 

fvthbrtkb trjkjubc ]& /jkbvfybc fphbs% #bm^ cflfw ceatdc  vfcbehb eveitdhj,f^ 

,j,jmhj,c fdflv.jaj,t,b lf ufzbhdt,f^ [jkj mdt.ybc vjcf[ktj,f ecfidtkjl 

bphlt,f^ bm ,eyt,hbdb ufhtvjc lfwdfc e.eht,ty hjujhw aeaeyt,fc^ hjvkbc eakt,fw 

v[jkjl  ghjuhtcbc rb,bc  ptlf cfat[ehpt v.ja mdt.yt,c fmds@& 

 trjkjubehb fvjwfyt,bc rjvgktmcb bvltyfl vjwekj,bsbf lf vcjakbjc 

c[dflfc[df htubjyib bvltyfl ufyc[dfdt,ekb^ hjv ite'kt,tkbf cnfylfhnekb lf 

fldbkb uflfo.dtnbc vj't,yf& 

trjkjubeh [fcbfsc fnfht,c lf ufycfresht,ek ufyufic bodtdc ,bhsdekb jvbc 

cfibihjt,fw& 

fv;fvfl gkfytnfpt lfuhjdbkbf fsfcj,bs ,bhsdekb cf,h'jkj ve[nb^ 

hjvtksf ]fvehb cbv'kfdht vbkbjy]th fqtvfnt,f /bhjcbvfpt xfvjult,ekb ,jv,bc 

cbv'kfdhtc& ,bhsdekb bfhfqbc fhctyfkb^ hjvtkbw lfuhjdlf fii-ib^ hectsib^ lbl 

,hbnfytsib^ cfahfyutsib lf xbytsib^ hfvltybvt oesib ecbwjw[kj elf,yjl fmwtdc 

vstk gkfytnfc& fvfcsfy^ bphlt,f bv cf[tkvobajsf hbw[db^ hjvtksfw fnjvehb 

bfhfqbc akj,bc cehdbkb fmds& 

,bhsdekb jvbc itltufl rb lfbqegt,f fhf vfhnj .jdtkbdt wjw[fkb^ fhfvtl 

itbwdkt,f% rkbvfnb^ /fthbc lf o.kbc vfct,bc wbhrekfwbf^ fnvjcathjc itvflutykj,f& 

t&b& vj[lt,f vskbfyfl ,bjcathjc ltuhflfwbf - fbvqdhtdf fnvjcathj^ lf,ytklt,f 

gkfytnf $#,bhsdekb qfvt@$^ ptlfgbhb ufwbdlt,f fstekb uhflecbs^ lflut,f 

#,bhsdekb pfvsfhb@^ hjvkbc itvltufw lflut,f #,bhsdekb pfa[ekb@^ t&b& 

ntvgthfnehf vrdtshfl fbotdc^ lfpbfylt,f jpjybc atyf& 

fvhbufl^ ,bhsdekb jvbc utjabpbrehb lf trjkjubehb itltut,b fhfyfrkt, 

cfibytkb bmyt,f^ dblht bfhfqbc gbhlfgbhb vjmvtlt,f& 

fnvjcathjc lf,by'eht,f bodtdc flfvbfyt,bc fdflj,bc lf cbrdlbkbfyj,bc 

ufphlfc^ akjhbcf lf afeybc ufyflueht,fc^ ybflfubc uf,by'eht,fc^ v;fdeh odbvt,c& tc 

erfyfcrytkb bodtdc ityj,t,bc^ yfut,j,t,bc^ reknehbc 'tukt,bc lf f&i& yfflhtdfl 

lfpbfyt,bc ghjdjwbht,fc& 

fnvjcathjc lfv,by'eht,tkb .dtkf  o.fhj itb'kt,f lfd.js js[ ]ueafl% 

1& lf,by'eht,bc [fcbfsbc vb[tldbs% 

   - cnfwbjyfhekb* 

   - vj'hfdb& 

2& ufvjyf,jkmdt,bc [fcbfsbc vb[tldbs* 

- jhufybpt,ekb% vhtodtkj,f^ tythutnbrf* 

- fhfjhufybpt,ekb% nhfycgjhnb^ yf.fhb^ fdnjufcfvfhsb cfluehb 

$fhf/thvtnekb vjvcf[eht,f$& 

3& fuhtufnekb vlujvfhtj,bc vb[tldbs% 

- v.fhb $vehb^ vndthb^ ofnfwt,ekb yfwfhb^ oblf$* 

- s[tdflb $yfc[ktnb^ v;fdehb odbvf lf vbcs&$* 
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- fthjpjkehb $,jkb^ rdfvkb$& 

4& lhjbc thstekib ufvj,jkmdbkb hfjltyj,bc vb[tldbs% njyf $otkboflib* 

njyf$lqt-qfvtib* njyf$ cffsib& 

fnvjcathjc ^ lf cfthsjl^ ,eyt,hbdb ufhtvjc lfv,by'eht,kt,blfy ufycfresht-

,bs fqcfybiyfdbf yfdsj,b lf vbcb uflfveifdt,bc  ghjlemnt,b $cfodfd - cfgj[b 

vfcfkt,b$% ,typbyb^ lbptkb lf rfh,ehfnjhbc cfodfdb^ itcfgj[b ptst,b^ ufvfwbdt,tkb 

cbs[tt,b& bcbyb ,eyt,hbd ufhtvjc f,by'eht,ty yt,bcvbth fuhtufnek vlujvfhtj,fib &  

\\ cferybc 80-bfy okt,ib mdfyf[ibhbcf lf yfdsj,bc lfodbc itltufl 

fnvjcathjib ufvjb,jkmdf 52 vky njyf fbht,b& 1 n yfdsj,b f,by'eht,c 10 v3 o.fkc^ 

10)-bs fvwbht,c vfcib ;fyu,flbc itvwdtkj,fc& fcts gbhj,t,ib bqegt,f stdpb^ 

o.fkvwtyfhtt,b^ gkfymnjyb& 

cfodfd-cfgj[b vfcfkt,bc odbcfc ofhvjbmvyt,f fnvjcathekb /fthbc 

lfv,by'eht,kt,b^ hjujhbwff% yf[ibh,flbc vjyjmcblb $v[esfdb fbhb$^ yf[ibh,flbc 

lbjmcblb^ fhfchekfl lfvodfhb yf[ibho.fk,flt,b^ n.dbbc yfthst,b^ yf[ibh,flbc lf 

fhfchekfl lfvodfhb yf[ibho.fk,flt,bc v.fhb yfobkfrt,b^ fpjnbcf lf ujubhlbc 

jmcblt,b& 

,typbybc^ hjujhw 'hfdbc cfodfdbc [fhbc[b ufybcfpqdht,f vbcb jmnfyehb 

hbw[dbs& e[fhbc[j 'hfdbc cfodfdc yekjdfyb jmnfyehb hbw[db fmdc^ [jkj rfhub 

cfodfdbc jmnfyehb hbw[dbf 100& ytlkb yfdsj,blfy vbqt,ekb ,typbybc ahfmwbbc 

jmnfyehb hbw[db  60-c fh fqtvfnt,f& ,typbybc odbc vf[fcbfst,kt,b ev]j,tclt,f vfcib 

fynbltnjyfnjhekb vbcfhsbc lfvfnt,bs& fcts vbcfhsfl ufvjb.tyt,f ntnhftsbkn.dbf 

$+|$  -  Pb ~C2H5)4 & ntnhftsbkn.dbbc  $+|$ itvwdtkb ,typbybc odbcfc ofhvjbmvyt,f 

n.dbbc $++$ jmcblb lf n.dbbc yfobkfrt,b^ hjvkt,bw fytkt,ty ,typbybc cfodfdbc odbc 

ufycfpqdhek cnflbt,c lf fvbs [tkc eikbfy vbc ltnjyfwbfc& ntnhftsbkn.dbfcsfy 

thsfl ,typbyc evfnt,ty 1^2 - lb,hjvtsfyc^ hjvtkbw htfubht,c n.dbfcsfy lf n.dbbc$++$ 

jmcblsfy lf ofhvjmvybc n.dbbc$++$  ,hjvblc& tc erfyfcrytkb fmhjkflb yfthsbf  lf 

ufvjb.jaf fdnjvj,bkbc 'hfdblfy ufvjyf,jkmd fbht,sfy thsfl& fhct,ekb vjyfwtvt,bs 

fdnjvj,bkbc ufvjyf,jkmd fbht,sfy thsfl fnvjcathjib .jdtkokbehfl 

ufvjbahmdtdf 7500-10000 n n.dbf& fv fbht,bc lblb yfobkb sfdvj.hbkbf lblb 

mfkfmt,bc pjyt,ib^ cflfw n.dbbc itvwdtkj,f /fthib^ odbvbc o.fkib lf f[kjvf[kj 

vj.dfyhbk cfcjakj- cfvtehytj ghjlemnt,ib ,tdhfl^ pjubths flubkt,ib rb jh]th 

fqtvfnt,f lfcfidt, ljytc& fcts flubkt,ib n.dbbc itvwdtkj,bc ljyt fvfqkt,ekbf 

,fdidt,bc cbc[kib lf^ sdkbfy^ hjv tc fmdtbst,c vfs ujyt,hbd itcf'kt,kj,t,c& 

,typbybc jhsmkbc PLR lfvjrblt,ekbf vbc nbgpt& ufycfresht,bs njmcbrehbf 

tsbkbht,ekb ,typbyb& ntnhftsbkn.dbbc $+|$ itvwdtkj,bc ufvj vbcb PLR itflutyc 

0^0003 vu$k& tsbkbht,ekb ,typbyb vbtresdyt,f cfibihjt,bc 1 rkfcc $lfcfdktsbc 

mdt.yt,ib cfibihjt,bc 11 rkfcc$& tsbkbht,ekb ,typbyb dth gfce[j,c trjkjubeh 

vjs[jdyt,c& 
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erfyfcrytk okt,ib lblb ,hbnfytsbc gfhkfvtynib vbbqtc rfyjyb^ hjvkbc 

sfyf[vflfw ,typbyib eylf itvwbhltc n.dbbc itvwdtkj,f 0^15u$k-vlt& vfyfvlt 

fhct,ekb cnfylfhnt,bs ,typbyib n.dbbc itvwdtkj,f lfcfidt,b b.j 0^4u$k-vlt $ufhlf 

fvbcf^ htrjvtylt,ekbf n.dbbc itvwdtkj,bc itvwbht,f cf.jafw[jdht,j lfybiyekt,bc 

f[fk cfqt,fdt,ib lf n.dbbc uflfvfveifdt,tkb mfh[ybc yfhxtyt,ib& fctdt cgtwbfkehfl 

eylf lfveifdltc ,eyt,hbdb o.fhjt,blfy v;fdt cfcvtkb o.fkb^ hfsf itvwbhltc vfcib 

uf[cybkb n.dbbc itvwdtkj,f$& 

fvfcsfy lfrfdibht,bs cfbynthtcjf cfmfhsdtkjib fnvjcathekb /fthbc lfwdbc 

vbpybs vjs[jdyt,b ,typbybcf lf lbptkbc cfodfdbc [fhbc[bcflvb $#cfmfhsdtkjc rfyjyb 

fnvjcathekb /fthbc lfwdbc itcf[t,@& ve[kb 49$% 

1& fnvjcathekb /fthbc vfdyt ybdsbtht,t,bs lf,by'eht,bc itvwbht,bc vbpybs^ 

tdhjrfdibhbc rfyjyvlt,kj,bs  lflutybkb vjs[jdyt,bc ufsdfkbcobyt,bs^ ,typbybcf lf 

lbptkbc cfodfdbc [fhbc[bc yjhvt,b ufybcfpqdht,f tdhjgbc trjyjvbrehb ufthsbfyt,bc 

cf,zjc 1993 okbc 23 vfhnbc #ufhrdtekb cf[tj,bc s[tdfl cfodfdt,ib ujubhlbc 

itvwdtkj,bc itcf[t,@ lflutybkb vjs[jdyt,bc itcf,fvbcfl& fv vjs[jdyt,bc cfae'dtkpt 

ufycfpqdhekb  ,typbybcf lf lbptkbc cfodfdbc [fhbc[bc yjhvt,b vnrbwlt,f 

cfmfhsdtkjc cnfylfhnbpfwbbc^ vtnhjkjubbcf lf cthsbabrfwbbc cf[tkvobaj 

ltgfhnfvtynbc sfdv]ljvfhbc^ ufhtvjc lf ,eyt,hbdb htcehct,bc lfwdbc vbybcnhbc lf 

]fyvhstkj,bc lfwdbc vbybcnhbc thsj,kbdb ,h'fyt,bs& 

2& brh'fkt,f bctsb ,typbybcf lf lbptkbc cfodfdbc cfmfhsdtkjib bvgjhnb^ 

cfmfhsdtkjc nthbnjhbfpt ofhvjt,f lf vj[vfht,f^ hjvkbc [fhbc[bw dth 

frvf.jabkt,c fv ve[kbc gbhdtkb geymnbs ufycfpqdhek yjhvfnbekb fmnbs lflutybk 

yjhvt,c& 

yfdsj,ghjlemnt,bc^ mdfyf[ibhbc lf abmfkbc lfodbcfc^ fuhtsdt 

yfdsj,ghjlemnt,bc uflfveifdt,bcfc ofhvjbmvyt,f gjkbwbrkehb fhjvfnekb 

yf[ibho.fk,flt,b $gfy$^ hjvtksf PLR - 1 vru$100v3& vfs ijhbc .dtkfpt njmcbrehbf 

,typ-fkaf-gbhtyb& yfdsj,ib vbcb itvwdtkj,f vth.tj,c  250÷850 vu$ru& 

cfodfdbc lfodbc itltufl ltlfvbobc fnvjcathjc .jdtkokbehfl uflftwtvf 

14^2×1018 r]jekb cbs,j& fvhbufl^ flubkb fmdc s,eh lf,by'eht,fcfw& 

cf/fthj ufhtvjc fbhflb lfv,by'eht,kt,blfy ufycfresht,ekb .ehflqt,f eylf 

lftsvjc yf[ibh,flbc lbjmcblc^ hjvtkbw ufdktyfc f[ltyc rkbvfnbc lfs,j,fpt^ t&o& 

#cfs,ehbc tatmnbc@ itmvyfpt $b[& § 3&3&$& fv;fvfl gkfytnbc cfiefkj ntvgthfnehff 

15^3oC& 1^3oC-bs ntvgthfnehbc ufphlbcfc vj[lt,f gjkfhekb .byekt,bc lyj,f^ 

jrtfytt,ib o.kbc ljybc vjvfnt,f^ hfw ufvjbodtdc rkbvfneh rfnfcnhjafc& fvbnjv 

rfwj,hbj,bc fvjwfyf vlujvfhtj,c yf[ibh,flbc lbjmcblbc ufvjyf,jkmdt,bc 

itvwbht,fib $60-80)-bs$& fv;fvfl fnvjcathj itbwfdc 0^03) CO2& 
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vtwybtht,bc fphbs 2010 okbcfsdbc fnvjcathjib uflfdf 1^5 nhbkbjyb njyf 

yf[ibh,flbc lbjmcblb^ hfw ufvjbodtdc rkbvfnbc ukj,fkeh lfs,j,fc 1^5-4oC-bs& tc rb 

.jdtkokbehfl 200 fsfcb flfvbfybc cbrdlbkc ufvjbodtdc& fii-vf itb'kt,f lfrfhujc 

n.tt,bc 40) lf vnryfhb o.kbc 10)& eahj [ibhfl bmyt,f udfkdf& se f[kf udfkdf 20 

otkboflib ths[tk [lt,f^ ukj,fkehb lfs,j,bcfc udfkdf bmyt,f .jdtk vtjht otkc& 

ltlfvbof fv;fvfl erdt 1)-bs vtn cbs,jc isfysmfdc^ dblht obyf fsoktekt,ib& 

se jhufyekb cfodfdbc $yf[ibhb^ yfdsj,b^ fbhb$ ufvj.tyt,bc sfyfvtlhjdt ntvgt,c 

ufdbsdfkbcobyt,s^ fldbkb lfcf]tht,tkbf vjcfkjlytkb ukj,fkehb lfs,j,bc 

gthcgtmnbdf& ,hbnfytkvf vtwybthvf^ ghjatcjhvf vfhnby gthbv bdfhfelf^ hjv 2080 

okbcfsdbc tdhjgfib fqfh bmyt,f pfvsfhb& 

vtwybthsf fphbs nhjgjcathjib yf[ibh,flbc lbjmcblbc $CO2$^ fpjnbc $1$ 

jmcblbc $N2O$^ vtsfybc $CH4$^ jpjybc $O3$ lf mkjhanjhyf[ibho.fk,flt,bc $CHClF$n 

itvwdtkj,bc ufphlf ufdktyfc f[ltyc ltlfvbobc rkbvfnpt^ hfw ufvjbodtdc pqdbc 

ljybc fotdfc 20-40 cv-bs& 

ufhtvjc lf,by'eht,bc lblb obkb vjlbc cffdnjvj,bkj nhfycgjhnpt^ hjvkbc 

obkb itflutyc $)$% 

yf[ibh,flbc lbjmcblbc vb[tldbs - 95* 

yf[ibho.fk,flt,bc vb[tldbs - 83* 

fpjnbc jmcblt,bc vb[tldbs - 35& 

cfnhfycgjhnj vfubcnhfkt,bc trjkjubehb vlujvfhtj,f ufyc[dfdt,ekbf lf 

itafct,ekbf hjujhw lf,by'eht,ekb lf trjkjubehfl fhf[tkcf.htkb& 1952 otkc 

kjyljyib^ 1993 otkc gfhbpib cf/fthj ufhtvjib vrdtshfl ufbpfhlf yf[ibh,flbc 

vjyjmcblbcf lf lbjmcblbc itvwdtkj,f& fbrh'fkf bctsb cfnhfycgjhnj cfiefkt,t,bc 

ufvj.dfyf^ hjvkt,bw fqzehdbkb fh b.dyty cfs,j,bc ,jkjvlt odbc rfnfkbpfnjht,bs& 

njrbjc mext,ib fv sdfkcfphbcbs cfibi gthbjlt,ib f.tyt,ty vjmfkfmtsf ceysmdbcfsdbc 

ufyresdybk cgtwbfkeh vjo.j,bkj,t,c& 

cffdnjvj,bkj upt,bc lfghjtmnt,bcfc ufycfresht,ekb .ehflqt,f tmwtdf 

trjkjubehb ecfahs[jt,bc cfrbs[t,c& cffdnjvj,bkj upt,bc e,yt,bc ghjtmnt,ib 

ufhtvjc lfwdbc cgtwbfkehb ufy.jabkt,ff ufsdfkbcobyt,ekb& 

trjkjubehb rhbpbcbc itmvyfib lblb hjkb tresdybc vhtodtkj,fcfw& vfhnj 

cfvhtodtkj cfvityt,kj vfcfkt,bc obkpt vjlbc 1 vky njyfpt vtnb fbhflb lf 

vndhbct,hb yfobkfrt,b $)$% 

yf[ibh,flbc jmcblt,b - 23* 

ujubhlbc^ fpjnbc jmcblt,b& 

yf[ibho.fk,flt,b - 10* 

vndthb - 55& 

cf/fthj ufhtvjc v.fhb lfv,by'eht,kt,blfy fqcfybiyfdbf yfvodb fbht,bc vbth 

ofnfwt,ekb yfwfhb^ oblf^ vehb^ hjvkt,bw ofhvjbmvyt,f /fthbc ;fyu,flbc sfyfj,bcfc 
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v.fhb cfs,j,bc odbcfc 800oC-pt& yfwhbc lbcgthcbekb itvflutykj,f lfvjrblt,ekbf 

lfvodfhb cfs,j,bc $mdfyf[ibhbc^ abmfkbc lf c[d&$ lfmewvfwt,bc [fhbc[pt& .dtkf cf[bc 

yfwhbc 'bhbsfl rjvgjytync ofhvjflutyc rhbcnfkehb afpf^ hjvkbc itvflutykj,fib 

itlbc% yf[ibh,flb $vehb$^ ,jhb^ uthvfybevb^ ehfyb^ ,thbkbevb^ vjkb,ltyb^ lfhbi[fyb^ 

n.dbf lf dthwkbw rb& 

1 njyf cfs,j,bc lfodbs vbqt,ekb yfwfhb itbwfdc $u$%

 ,jhc &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&600 

uthvfybevc&&&&&&&&&&&&&&&&&&&&&&&500 

lfhbi[fyc&&&&&&&&&&&&&&&&&&&&&&&&&500 

ehfyc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&400 

,thbkbevc&&&&&&&&&&&&&&&&&&&&&&&&&&&300 

vj,bkltyc&&&&&&&&&&&&&&&&&&&&&&&&&&&&200 

n.dbfc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&100 

dthw[kc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&2



 

mdfyf[ibhbc odbcfc cfwtw[ktlfy fbht,bs ofnfwt,ekb yfwhbc obkb 0^01÷0^3 u$n 

itflutyc& fbht,sfy thsfl ufvj,jkmdbkb yfwhbc hfjltyj,f vbybvfkehbf cfs,j,bc 

[tkbs vbojlt,bcfc^ [jkj vfmcbvfkehb - vtmfybpt,ekb vbojlt,bcfc& 

,eyt,fib uf,by'eht,bc gfhfktkehfl velvbdfl vblbc sdbsufovtylbc ghjwtcb& 

sdbsufovtylf fhbc ,eyt,hbdb ghjwtct,bc thsj,kbj,f^ hjvkt,bw ufyfgbhj,t,ty 

ufvf,by'eht,tkb ybdsbtht,t,bc vfdyt lf fhf[tkcf.htkb ptvjmvtlt,bc itvltu 

,eyt,hbdb ufhtvjc fy jhufybpvt,bc fqlutyfc^ vfs ,eyt,hbd ufedyt,kj,fc& vfufkbsfl^ 

fnvjcathjib CO2-bc itvwdtkj,bc itvwbht,fib ltlfvbofc t[vfht,f vwtyfhtt,b 

$ajnjcbystpbc upbs$& vfuhfv ,eyt,fib vbvlbyfht sdbsufovtylbc ghjwtcb e'kehbf 

vhtodtkj,bc^ tythutnbrbc^ nhfycgjhnbc lf f&i& ufydbsfht,bc sfyfvtlhjdt ntvgt,bc 

gbhj,t,ib& cfmvt bct ijhc ofdblf^ hjv flfvbfyb b'ekt,ekbf lft[vfhjc ,eyt,fc^ hfsf 

iteyfhxeyjc bub sfyfvtlhjdt lf vjvfdfk sfj,fc& 

fvfcsfy lfrfdibht,bs^ rfwj,hbj,fv .dtkf cfofhvjcfsdbc lf j,btmnbcfsdbc 

itbveifdf trjkjubehb qjybc'bt,t,b^ hjvtksf lfwdf fewbkt,tkbf& 

ufhtvjc lfwdbc qjybc'bt,t,b itb'kt,f lfb.jc% 

-lfutuvfht,bc qjybc'bt,t,fl* 

-ntmyjkjubeh qjybc'bt,t,fl* 

-cfrfyjyvlt,kj-cfjhufybpfwbj qjybc'bt,t,fl& 

fqybiyekb  ghjabkfmnbrehb qjybc'bt,t,blfy ufycfresht,bs fqcfybiyfdbf 

cfvhtodtkj j,btmnt,bc hfwbjyfkehb lfutuvfht,f& hfvltyflfw cfvhtodtkj 

cfofhvjt,b f,by'eht,ty hjujhw fnvjcathek /fthc^ bct qbf o.fkcfntdt,c^ fvltyfl 

cfvhtodtkj cfofhvjt,b eylf fityltc mfkfmbc fy lfcf[kt,ekb geymnbc ufyfgbhfc& 

fvfcsfy^ ufsdfkbcobyt,ekb eylf bmytc uf,fnjyt,ekb mfht,bc vbvfhsekt,f $t&o& mfhsf 

sfbuekb$& uf,fnjyt,ekb mfht,b vbvfhsekb eylf b.jc mfkfmbc lfcf[kt,blfy 

cfvhtodtkj cfofhvjc vbvfhsekt,bs& 

ufhtvjc lfwdbc qjybc'bt,t,b b.jaf gfcbeh lf fmnbeh qjybc'bt,t,fl& ufhtvjc 

lfwdbc gfcbeh vtsjlt,c vbtresdyt,f% cfvhtodtkj cfofhvjcf lf lfcf[kt,ek geymnc 

ijhbc lfvwfdb pjybc vjo.j,f^ vodfyt yfhufdt,bc ufityt,f^ vfdyt ufvjyf,jmdt,bc 

ufn.jhwyf vbkblfy fnvjcathjc vfqfk atyt,ib& 

lfutuvfht,bc vybidytkjdfyb tktvtynbf lfvwdtkb pjybc cbufyt^ hjvtkbw fbqt,f 

j,btmnbc vb[tldbs^ vfufkbsfl% 

- wtvtynbc ofhvjt,bc mfh[yt,bcfsdbc - 1000 v* 

- fcafkn,tnjybc ofhvjt,bc mfh[yt,bcfsdbc - 

                       uflfcfflubkt,tkb lfyflufht,bcfsdbc - 500 v* 

                       cnfwbjyfhekb lfyflufht,bcfsdbc - 500 v-pt vtnb* 

- cfvityt,kj vfcfkt,bc ofhvjt,bcfsdbc - 50÷300 v* 

- mdbc vfcfkbc vjgjdt,bcf lf lfveifdt,bc cfofhvjt,bcfsdbc - fhf evwbhtc 50 v* 
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- cffdnjvj,bkj vfubcnhfkbcfsdbc - 60 v lf vtnb& 

ufycfresht,ekb j,btmnt,bcfsdbc cfybnfhbekb yjhvt,bc lflutyf [lt,f 

rjyrhtnekfl $ufv,by'eht,kbc cf[tj,bc^ hfjltyj,bc^ ufvjahmdtdbc [fyuh'kbdj,bc lf 

f&i& vb[tldbs$ & fvfcsfy^ buekbc[vt,f^ hjv cfofhvj fqzehdbkbf  vfdyt ufvjyf,jkmdt,bc 

lfvzthb lfyflufht,bs& 

gfcbehb lfwdbc vybidytkjdfy cf[tc ofhvjflutyc vodfyt yfhufdt,bc ufityt,f^ 

hjvtkbw cfuh'yj,kfl frfdt,c [vfehc^ vndthc $[bc ajskt,pt bktmt,f /fthib 

itnbdnbdt,ekb vndhbc yfobkfrt,bc 72 )$ lf fvfdt lhjc ofhvjflutyc sfdbct,eh 

mbvbeh abknhc ujubhljdfyb yfthst,bc lf c[df fbht,bcfsdbc& 1 /f n.t otkboflib 

fceasfdt,c 18 vky v3 /fthc lf  bzthc 60 n-vlt vndthc& 

hfwbjyfkehb lfutuvfht,bc c[df qjybc'bt,t,blfy eylf fqbybiyjc utjuhfabekb 

flubkvlt,fhtj,f^ htkbtabc cojhfl ufvj.tyt,f& rth'jl^ cfvhtodtkj cfofhvjt,b 

it'kt,bclfudfhfl eylf ufykfultc vfqkj,pt^ hfsf  cfvhtodtkj ufvjyf,jkmdt,bc 

tvbcbf vj[ltc fnvjcathjc vfqfk atyt,ib^ hfw [tkc iteo.j,c vfs ufypfdt,fc& 

 ths-thsb vybidytkjdfyb qjybc'bt,ff cfofhvjib vfqfkb rdfvkufvnfhb vbkt,bc 

lfvjynf;t,f^ hfw fev]j,tct,c odbc ghjwtcc^ [jkj rdfvkbc fbht,b lf vndhbc 

yfobkfrt,b ufvjb.jaf fnvjcathjc ptlf atyt,ib& tc erfyfcrytkb [tkc eo.j,c vfs 

ufafyndfc^ ufypfdt,fc lf ufvj.jabc flubkblfy ijh vfy'bkpt uflfnfyfc& cfrdfvkt 

vbkbc cbvfqkt lfvjrblt,ekbf cfofhvjc [fcbfspt lf cfodfdbc lfyf[fh]bc cblbltpt& 

vfufkbsfl^ cfvhtodtkj cfmdf,tt,ib lf tktmnhjcflueht,ib cfodfdbc [fh]bc 

itcf,fvbcfl cfrdfvkt vbkbc cbvfqkt fbqt,f 30÷120 vtnhb& cfw[jdht,tkb rdfhnkbc 

ibuybs vlt,fht ufvs,j, cfmdf,tc eylf /mjyltc cfrdfvkt vbkb^ hjvkbc cbvfqkt 10 

vtnhbs vfqfkb bmyt,f 100 vtnhbc hflbecib vlt,fht .dtkfpt vfqfkb ityj,bc 

cbvfqktcsfy itlfht,bs& 

cfvhtodtkj cfofhvjt,blfy vfdyt ufvjyf,jkmdt,bc itvwbht,bc .dtkfpt 

hflbrfkehb cfiefkt,ff fnvjcathjc /fthib ufvj.jafvlt rdfvkbc fbht,bc obyfcofhb 

ufovtylf& 

rdfvkbc fbht,bc ufovtylbc vtsjlt,b itb'kt,f ufb.jc js[ 'bhbsfl ]ueafl% 

1& vtmfybrehb ufovtylf - ufvjb.tyt,f /fthbc ufcfovtylfl vndhbcf lf 

fthjpjkbcfufy* vtmfybrehb ufovtylbc lhjc yfobkfrt,bc lfktmdf [lt,f uhfdbnfwbekb 

'fkt,bc ufdktybs $ufcfovtylb fbhbc cbxmfhbc fy vbvfhsekt,bc itwdkbcfc$& ufvjb.tyt,f% 

vfhnbdb lf ,fnfhtekb wbrkjyt,b^ veknbwbrkjyt,b* 

2& fbhbc abknhfwbf - fbhbc ufnfht,f mcjdbkbc fy lbcgthcbekb vfcfkbc 

abknht,ib* 

3& cdtkb ufovtylf^ vfufkbsfl^ ofnfwt,ekb yfwhbcufy ufovtylf fbhbc ufnfht,bs 

o.fkib* 

4& fbhbc tktmnhekb ufovtylf tktmnhjabknhib& ufovtylbc tc vtsjlb 

ufvjb.tyt,f bv itvs[dtdfib^ se /fthib itnbdnbdt,ekb yfobkfrt,bc pjvf 0^01 vrv-vltf& 
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yfobkfrt,b qt,ekj,ty ve[nc lf bktmt,bfy lflt,bs fy efh.jabs tktmnhjlpt $fbhbc 

ufnfht,bc cbxmfhtf 1^0-1^5 v$ov$&  

fv vtsjlt,blfy egbhfntcj,f tybzt,f tktmnhekb ufovtylbc vtsjlc^ hjvtkbw 

vstk hbu itvs[dtdt,ib ufovtylbc thsflths itcf'kj upfc ofhvjflutyc& 

ufhtvjc lfwdbc ntmyjkjubehb qjybc'bt,t,b eiefkjl ofhvjt,fc t[t,f lf 

vbpyfl bcf[fdc ofhvjt,bc ufvjyf,jkmdt,bc hfjltyj,bcf lf /fthib vfsb rjywtynhfwbbc 

itvwbht,fc& ntmyjkjubehb qjybc'bt,t,blfy vybidytkjdfyb qjybc'bt,t,bf% qevkbc 

chek.jaf lf vfcib cfodfdbc chekb odbc epheydtk.jaf& vfufkbsfl^ yfvod fbhib 

itvfdfkb ujubhlbc lbjmcblbc ufvj.tyt,f ujubhlv;fdfc vbcfqt,fl itvltub cmtvbs% 

                 +O2                                   +H2O                            

SO2                                     SO3                                           H2SO4 

               rfnfkbpfnjhb 

 

fdnjnhfycgjhnbc vbth fnvjcathjc lf,by'eht,bc itvwbht,f itcf'kt,tkbf% 

- 'hfdt,bc htuekbht,bs* 

- ytbnhfkbpfnjhbc ufvj.tyt,bs& vstk hbu mdt.yt,ib fdnjvfymfybc 'hfdblfy 

yfvodb fbht,bc ufvj,jkmdf fnvjcathjib rfnfkbpfnjhbc rjkjabc ufdkbs [lt,f& 

rfnfkbpfnjhbc rjkjaib [lt,f fbhbc chekb odf& rth'jl^ CO  b;fyut,fCO2-vlt* 

- cffdnjvj,bkj nhfycgjhnbc uflf.dfyf tktmnhj'hfdpt* 

- fbhflb cfodfdbc fy tsbkbc cgbhnbc ufvj.tyt,f $,hfpbkbbc vcufdcfl$* 

- fynbltnjyfnjhfl ntnhftsbkn.dbbc ufvj.tyt,fpt efhbc smvf* 

- fdnjnhfycgjhnbc trjkjubeh ecfahs[jt,fpt rjynhjkb& fv aeymwbfc 

trjkubehb gjkbwbf fchekt,c& bycgtmnjh-trjkjuc eakt,f fmdc uffxthjc 

cfnhfycgjhnj cfiefkt,f lf uffrtsjc emv cdkfpt ufvjyf,jkmdb fbhbc fyfkbpb 

$cfmfhsdtkjc upt,pt vj'hfdb fvnjvj,bkt,bc 30)-pt vtnb sfdbcb ntmybrehb 

vlujvfhtj,bc ufvj dth frvf.jabkt,c cfybnfhbek vjs[jdyt,c$& ufhtvjc lfwdbc 

cfrfyjyvlt,kj - cfjhufybpfwbj qjybc'bt,t,c  vbtresdyt,f rfyjyvlt,kj,fib ufhtvjc  

lfwdbc qjybc'bt,t,bc ufsdfkbcobyt,f lf itcf,fvbcb cfybnfhbekb yjhvt,bc itveifdt,f^ 

hjvtksfw rfyjybc 'fkf fmdc& 

cfmfhsdtkjc rfyjyvlt,kj,bs vndthlfvzthb lf fbhufvovtylb lfyflufht,bc 

vjo.j,f fewbkt,tkbf /fthbc ufv,by'eht,tk .dtkf cfvhtodtkj cfofhvjib& 

frh'fkekbf vc[dbkb cfvhtodtkj cfofhvjt,bc vityt,kj,bc^ htrjycnhemwbbc lf 

fqlutybc ghjtmnt,bc lfvnrbwt,f vndthlfvzthb lf fbhufvovtylb lfyflufht,bc 

ufsdfkbcobyt,bc ufhtit& rfyjyvlt,kj,bsff fuhtsdt ufsdfkbcobyt,ekb cfvhtodtkj 

cfofhvjt,cf lf lfcf[kt,ek hfbjyt,c ijhbc lfvwfdb pjybc itmvyf $b[& sfdb 12$& 
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§ 3&2&  LTVJUHFABEKB LF CFCEHCFSJ GHJ<KTVT<B 

 

gkfytnbc vjcf[ktj,f ufyeo.dtnkbd vfnekj,c& lqtc tc ghj,ktvf fqtkdt,c 

ltvjuhfat,cfw^ cjwbjkjut,cfw^ trjyjvbcnt,cfw^ trjkjut,cfw lf gjkbnbrjct,cfw& 

vjcf[ktj,bc vfnt,f vybidytkjdyfl ufycfpqdhfdc gkfytnbc vjvfdfkc% 

vfnekj,c vjcf[ktj,f - vfnekj,c vjs[jdybkt,t,b^ bktdf ,eyt,hbdb htcehct,b^ 

bphlt,f ,bjcathjpt lfndbhsdf& 

a& yjencnjbyvf itbveifdf $1945 o$ ltvjuhfabekb uflfcdkbc stjhbf^ hjvkbc 

sfyf[vfl vjcf[ktj,bc phlf vjbwfdc cfv tnfgc^ hjvtkcfw ufycfpqdhfdc trjyjvbrehb 

lf cjwbfkehb ufydbsfht,f& 

gbhdtkb cnflbbcfsdbc lfvf[fcbfst,tkbf vfqfkb ij,flj,f lf vfqfkb 

cbrdlbkbfyj,f& tc cnflbf rfwj,hbj,fv ghfmnbrekfl erdt ufbfhf& vtjht cnflbfpt 

ij,flj,f hxt,f vfqfkb^ [jkj cbrdlbkbfyj,f vwbhlt,f $trjyjvbrbc ufydbsfht,f^ 

]fylfwdbc ghjuhtcb$& fv cnflbfpt vjcf[ktj,bc hbw[jdyt,f cohfafl bphlt,f - fv;fvfl 

fv tnfgpt bv.jat,f ufydbsfht,flb mdt.yt,bc evtntcj,f& vtcfvt cnflbfpt ij,flj,bc 

vfxdtyt,tkb vwbhlt,f^ thslhjekfl vwbhlt,f ,fdidsf cbrdlbkbfyj,f& bwdkt,f 

cfpjufljt,bc trjyjvbrehb lf cjwbfkehb vbpyt,b& [lt,f ij,flj,bcf lf 

cbrdlbkbfyj,bc vfxdtyt,kt,bc ufsfyf,ht,f& tc cnflbf lfvf[fcbfst,tkbf tdhjgbc 

ufydbsfht,ekb mdt.yt,bcfsdbc^ fii-bc lf bfgjybbcfsdbc& 

vjcf[ktj,bc ghjuhtcbek vfnt,fcsfyff eiefkjl lfrfdibht,ekb vjcf[ktj,bc 

ibvibkbc ghj,ktvf& fpbbc^ kfsbyehb fvthbrbc lf^ ufycfresht,bs^ fahbrbc mdt.yt,ib 

vjcf[ktj,bc evtntcj,f ibvibkj,c& 

ufthjc cgtwbfkbcnt,b sdkbfy^ hjv vjibvibkt flfvbfysf hfjltyj,f 500 vky 

rfwc fqotdc& tmcgthnsf yfobkb rb sdkbc^ hjv lqtc vcjakbjib ibvibkj,c 1vkhl 

flfvbfypt vtnb^ [jkj rbltd eahj vtnb- yf[tdhfl ibvibkj,c^ t&b& ufybwlbc rdt,bc 

hfwbjyib fewbkt,tkb cfrdt,b ghjlemnt,bc $wbkt,bc^  w[bvt,bc^ dbnfvbyt,bc^ 

vbrhjtktvtynt,bc^ vfhbkt,bc$ yfrkt,j,fc& ]fylfwdbc vcjakbj jhufybpfwbbc 

tmcgthnt,b sdkbfy^ hjv kfsbyeh fvthbrfib ,fdidsf $5 okfvlt$ cbrdlbkbfyj,bc 50) 

wel rdt,fcsfyff lfrfdibht,ekb& v'bvt vlujvfhtj,ff lcs-c mdt.yt,ibw& 

 

 

 

 

§ 3&3&  CFS<EHBC TATMNB 

 

\\ cfereytib erfyfcrytkb 15 otkb .dtkfpt s,bkb b.j& ,eyt,fib vhfdfkb 

vjdktyf udfabmht,byt,c^ hjv lfbo.j ukj,fkehb lfs,j,f% 1988 otkc ybe-bjhrib 

/fthbc ntvgthfnehf 40 lqbc ufyvfdkj,fib 310C-pt lf,kf fh xfvjcekf* vrfwhb 
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udfkdbc itltufl fii-ib [jh,kbc vjcfdfkvf  mdt.ybc vjs[jdybkt,f dth lffrvf.jsbkf* 

bfvfbrfpt uflfbmhjkf cfibytkvf mfhbi[fkvf^ hjvtkvfw ecf[krfhjl lfnjdf 500000 

flfvbfyb* vecjyehvf odbvt,vf lfn,jhf ,fyukfltibc nthbnjhbbc 2$3 - 25 vky flfvbfyvf 

lfrfhuf cfw[jdht,tkb* fynfhmnblfib .byekbc vfcbdc vjo.lf 130 rv cbuh'bc 

ubufynehb fbc,thub* exdtekjl w[tkjlf tdhjgfibw lf f&i lf  f&i& 

rkbvnbc lfs,j,fc erfdibht,ty t&o& #cfs,ehbc^ fye jhfy;thtbc tatmnc@& 

#cfs,ehbc tatmnb@ fhbc gkfytnt,bc $ltlfvbobc^ dtythfc lf c[d$ fnvjcathjc ibuf 

atyt,bc uf[eht,f^ hfw ufvjodtekbf vpbc ufvjc[bdt,bc 'bhbsflb yfobkbcfsdbc 

fnvjcathjc ufvzdbhdfkj,bs lf fnvjcathjc vbth s,ehb ufvjc[bdt,bc 'bhbsflb 

yfobkbc $byahfobstkb c[bdt,bc$ isfysmvbs& ltlfvbobc fnvjcathjib vpbc ufvjc[bdt,bc 

byahfobstk c[bdt,c isfysmfdc H2O^ CO2 ^ O3  lf c[d& vjktrekt,b& #cfs,ehbc tatmnb@ 

fvfqkt,c gkfytnbc cfiefkj ntvgthfnehfc^ fh,bkt,c ufyc[dfdt,fc lqbc lf qfvbc 

ntvgthfneht,c ijhbc& 

#cfs,ehbc tatmnb@ itvltuyfbhfl fb[cyt,f% 

vbkbfhlj,bs njyf yf[ibhv;fdf fbhb $ CO2 $ ufvjb.jaf fnvjcathjib itibc^ 

yf[ibhbc^ yfdsj,bc^ ,eyt,hbdb fbhbc lfodbc itltufl& ufhlf fvbcf^ fbhbc 

uflfveifdt,bcfc  lf jhufyekb yfhxtyt,bc uf[hoybcfc .jdtkokbehfl ufvjb.jaf 

vbkbjyj,bs njyf vtsfyb^ fnvjcathjib bphlt,f o.kbc jhsmkbc itvwdtkj,fw& 

fnvjcathjib ufvjb.jaf fuhtsdt fpjnbc ce,jmcblb $N2O$^ gthasjhbht,ekb 

yf[ibho.fk,flt,b $PFC$^ o.fk,flitvwdtkb asjhjdfyb yf[ibho.fk,flt,b $HFC$^ 

tmdcasjhbfyb ujubhlb $SF6$& tc fbht,b mvybfy #cfs,ehbc tatmnc@& bctdt^ hjujhw 

cfs,ehib ieibc cf[ehfdb fnfht,c vpbc hflbfwbfc^ [jkj cbs,jc fh f'ktdc ufhts 

ufcdkbc cfiefkt,fc^ fctdt fnvjcathjib lfuhjdbkb  #cfs,ehbc fbht,b@ itfxtht,c hf 

ltlfvbobc uh'tknfkqjdfy s,eh ufvjc[bdt,fc^ cbs,jc  rjcvjcib ufdhwtkt,bc 

cfiefkt,fc fh f'ktdc^ t&b& pqelfdc ltlfvboblfy rjcvjceh cbdhwtib s,ehb tythubbc 

hflbfwbfc $yf[&15$& 

 vpbc c[bdt,b ufbdkbc hf cnhfnjcathjc lf nhjgjcathjc^ fqotdc ltlfvbobc   

ptlfgbhfvlt& ltlfvbobs isfysmvekb cbs,j ufvjc[bdlt,f ufhtvj cbdhwtib& vfuhfv 

cnhfnjcathjvlt vbqotekb s,ehb c[bdt,bc v[jkjl yfobkb ufbafynt,f rjcvjceh 

cbdhwtib& 
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yf[& 15& #cfs,ehbc tatmnb@ - ufvjodtekb fnvjcathjib #cfs,ehbc 

fbht,bc@fhct,j,bs 

 

 

cfs,ehbc tatmnbc vjcfkjlytkb itltut,blfy .dtkfpt vtn ibic bodtdc vcjakbj 

jrtfybc ljybc fotdf& 

fhct,ekb vtwybthekb rdktdt,bc vjyfwtvt,bc cfae'dtkpt rkbvfnjkjut,bc 

cfthsfijhbcj rjydtywbfv fdcnhbfib $1988 o&$ bobyfcofhvtn.dtkf 2030-2050 

okt,bcfsdbc ntvgthfnehbc fotdf 1^5-4^5oC-bs^ hfvfw itb'kt,f ufvjbodbjc jrtfybc 

o.kbc ljybc fotdf 50-100 cv-bs^ [jkj \\+ cfereybc ,jkjcfsdbc - 2 vtnhbs& 'ytkbf 

.dtkf bv cfibytkb itltubc obyfcofhvtn.dtkt,f^ hfw itb'kt,f vj/.dtc pqdbc ljybc 

vjvfnt,fc% uf'kbthlt,f lf uf[ibhlt,f udfkdt,b* vbobcptlf trjcbcntvt,b dth 

vjfcoht,c rkbvfnbc wdkbkt,bcflvb ituet,fc& epfhvfpfhb n.bc vfcbdt,b uf[hoybcf lf 

odbc itltufl CO2-bc lfvfnt,bsb o.fhj uf[lt,f^ hfw eahj uff'kbtht,c lfs,j,fc& 

cfs,ehbc tatmnbc ukj,fkehb vfcinf,t,bc ufvj rkbvfnbc ghj,ktvf dth 

uflfo.lt,f wfkrtekb cf[tkvobajt,bc vbth& vcjakbj vfcinf,bsff lfcvekb fvjwfyf 

cfs,ehbc fbht,bc ~CO2, CH4  lf c[df` tvbcbbc ljybc itpqeldbc lf fv sdfkcfphbcbs 

ecfahs[j ntmyjkjubt,bc epheydtk.jabc itcf[t,& rkbvfnbc ukj,fkehb lfwdbc 

vbvfhsekt,bs vybidytkjdfyb yf,b]t,bf uflfluvekb& 

cfthsfijhbcj gjkbnbrf tae'yt,f rkbvfnbc itcf[t, itsfy[vt,fc^ hjvtkbw 

uflvjwtvekbf ufhtvjc lfwdbc lf ufydbsfht,bc cfrbs[t,pt hbj-lt-;fytbhjib 1992 

otkc ufvfhsek ufthsbfyt,ekb tht,bc jhufybpfwbbc rjyathtywbbc nbgeh 

rjydtywbt,ib& tc itsfy[vt,f hfnbabwbht,ekbf 160 cf[tkvobajc vbth& 

1997 okbc ltrtv,thib rbjnjib $bfgjybf$ itluf ufthsbfyt,ekb tht,bc 

jhufybpfwbbc rkbvfnehb ufhtvjc rjydtywbbc vjyfobkt cf[tkvobajt,bc vtcfvt 
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rjyathtywbf^ hjvtkptw vbqt,ek bmyf uflfo.dtnbkt,f bv fbht,bc ufvj,jkmdbc 

itpqeldfpt^ hjvkt,bw ufdktyfc f[ltyc rkbvfnpt& vbpfyb lfrjyrhtnt,ekbf t&o& 

rbjnjc ghjnjrjkib& ghjnjrjkbc lfyfhsib htukfvtynbht,ekbf cfs,ehb fbht,bc 

ufvj,jkmdbc itvwbht,f cfiefkjl 5^2)-bs& itlfht,bcfsdbc fvjcfdfk ,fpfl vbqt,ekbf 

1990 otkb& rbjnjc itsfy[vt,f 'fkfib itdblf 2005 okbc 16 st,thdkblfy& 

tdhjrfdibhbc otdh-cf[tkvobajt,vf fbqtc sdbsdfklt,ekt,t,b 2005 okbcfsdbc 

CO2-bc ufvj,jkmdbc itvwbht,fpt^ [jkj pjuflfl cfs,ehbc fbht,bc ufvj,jkmdbc 8)-

bs itvwbht,fpt 2008-2012 oo gthbjlfvlt & 1998 otkc tdhjrfdibhbc mdt.yt,bc ufhtvjc 

lfwdbc vbybcnht,bc vjkfgfhfrt,t,pt dfklt,ekt,t,b uflfyfobklf otdh-

cf[tkvobajt,c ijhbc& tdhjrfdibhbc lf wtynhfkehb lf fqvjcfdkts tdhjgbc mdt.yt,vf 

eylf itfvwbhjy sfdbcb ufvjyf,jkmdt,b 8)-bs^ 

fii-vf -#- 7)-bs* 

rfyflfv^ bfgjybfv^ gjkjytsvf lf eyuhtsvf  6)-bs& 

erhfbyfc lf hectsc vjts[jdt,f ufvjyf,jkmdt,bc v[jkjl cnf,bkbpt,f& 

pjubthsb cfvhtodtkj mdt.fyfc $vfu& fdcnhfkbfc lf yjhdtubfc$ ufvjyf,jkmdt,bc 

ufphlbc eakt,f t'ktdf& ufydbsfht,flb mdt.yt,bc obyfit CO2-bc ufvjyf,jkmdbc 

itvwbht,bc vbpfyb fhff lfcf[ekb& 

CO2-bc tvbcbbc itvwbht,fpt dfklt,ekt,t,b ufyfobkt,ekbf [fyuh'kbd 

gthbjlpt 2005-2012 $cf,be]tnj gthbjlb$& 

ufvjyf,jkmdt,bc itvwbht,fpt dfklt,ekt,t,b^ hjvkt,bw cfthsj ufyw[flt,fib 

20)-c itflutyc^ vhtodtkj,bc c[dflfc[df lfhubcfsdbc ufyc[dfdt,ekbf& vfufkbsfl^ ifdb 

vtnfkehubbcfsdbc^ hjvtkbw lfvfveifdt,tkb lfhut,blfy tythubbc .dtkfpt vc[dbkb 

vjv[vfht,tkbf^ bc itflutyc 16-17)& [jkj rfkbevbc cfcemt,bc ofhvjt,bcfsdbc - 78)& 

cfs,ehbc fbht,bc ufvj,jkmdbc itvwbht,bc tatmnehb cfiefkt,ff tythujntdfl 

cfofhvjt,ib tythubbc ufvj.tyt,bc tatmnehj,bc ufev]j,tct,f& wfkrtek gfhfvtnht,fl 

ufvjb.tyt,f^ hjujhw tythubbc [fh]b^ bct CO2-bc tvbcbf& 

rbjnjc ghjnjrjkbc itchekt,f lbl vfnthbfkeh lfyf[fh]t,sfy $ofhvjt,bc 

vjlthybpfwbf^ ofhvjt,bc vjwekj,bc itvwbht,f lf f&i&$ fhbc lfrfdibht,ekb& fv 

ghj,ktvt,bc bhudkbd it[tlekt,t,b thsvfytsc tobyffqvltut,f^ hbsfw fb[cyt,f bc 

afmnb^ hjv ghjnjrjkc [tkb vjfothf rjyathtywbbc vjyfobkt .dtkf cf[tkvobajv^ 

vfuhfv ghjnjrjkb .dtkf mdt.fyfib $vfu& fii-ib^ xbytsib^ byljtsib$ hfnbabwbht,ekb 

fh fhbc& 

vjcfkjlytkbf^ hjv tdhjrfdibhbc vhtodtkj,f CO2-bc ufvj,jkmdfc ef[ktcb 

hfvltybvt fsoktekib 15)-bs itfvwbht,c $nhfycgjhnbcfufy ufyc[dfdt,bs^ hjvkbc 

ufvjyf,jkmdb cfdfhfeljl 40)-bs ufbphlt,f$& 

rbjnjc ghjnjrjkbc dfklt,ekt,t,bc itchekt,f itcf'kt,tkbf 

jhufybpfwbek-cfrfyjyvlt,kj qjybc'bt,t,bc^ cf,fphj trjyjvbrbc vtmfybpvt,bc lf 

dfklt,ekt,fsf yt,f.jakj,bsb vbqt,bc thsj,kbdb vjmvtlt,bs& 
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cfs,ehb fbht,bc tvbcbbc itvwdtkj,bc cfmvtib lblb vybidytkj,f fmdc tythuj-

gjkbnbreh qjybc'bt,t,c% vfufkbsfl^ ufyf[kt,flb tythujhtcehct,bc lfythudbc 

uf'kbtht,ek cnbvekbht,fc& tdhjrfdibhbc evtntc mdt.fyfib vbqt,ekbf rfyjyb 

tktmnhjtythubbc ufvj.tyt,fpt^ hjvkbc sfyf[vflfw mfhbc tythubblfy fy ,bjvfcblfy 

vbqt,ek tktmnhjtythubfpt ufsdfkbcobyt,ekbf itqfdfst,b& fctsbdt qjybc'bt,fc 

vbtresdyt,f trjkjubehb cfuflfcf[flj htajhvf& rfyjyb^ hjvtkbw 'fkfib itdblf 

tdhjrfdibhbc evtntc mdt.fyfib^ tythubbc eahj trjyjvbehfl [fh]dbc cnbvekc b'ktdf^ 

[jkj vtjhtc v[hbd^ fysfdbceakt,c ihjvbc afmnjhc& 

fnvjcathjib cfs,ehbc fbht,bc tvbcbbc itvwbht,bc vbpybs tdhjrfdibhbc 

mdt.yt,ib 2000 okbc 1 fghbkblfy ufbpfhlf uflfcf[flb fdnjvj,bkbc cfodfdpt^ 

yfdsj,pt^ vfpespt^ ,eyt,hbd fbhpt& 

 

 

 

§ 3&4&  JPJYBC  {DHTKT<B 

 

gkfytnfpt cbwjw[kbc ityfhxeyt,f [lt,f gkfytnbc bhudkbd jpjybc trhfybc 

ofhvjmvybc o.fkj,bs^ hjvtkbw lfvwdtkb abknhbc hjkc sfvfij,c lf ,bjcathjc 

bwfdc vjvfrdlbyt,tkb eknhfbbcathb c[bdt,bcfufy& erfyfcrytk fsoktekt,ib fv 

lfvwdtk atyfib itvxytek bmyf jpjybc itvwdtkj,bc itvwbht,f $b[&§ 2&2&4&$  

lflutybkbf^ hjv jpjybc ihbc 50)-bs lfpbfyt,f ufvjbodtdc eknhfbbcathb 

ufvjc[bdt,bc fvfqkt,fc 10-]th& 

jpjybc trhfybc lfpbfyt,f itbvxytdf 1975 okblfy vj.jkt,ekb .jdtk 

ufpfa[ekpt fynfhmnblbc sfdpt& vjudbfyt,bs xhlbkjts gjkecbc sfdpt bmyf 

itvxytekb jpjybc cdtnbc itvjrkt,f 10)-bs^ [jkj fynfhmnblbc sfdpt - 40)-bs 

$jpjybc cdtnb fhbc jpjybc hfltyj,f^ hjvtkbw eylf ufbfhjc eknhfbbcathvf c[bdt,vf 

fnvjcathjc ptlf atyt,blfy ltlfvbobc ptlfgbhfvlt vjwtvek geymnib$& c[dfyfbhfl 

hjv dsmdfs^ lfvwdtk jpjybc atyfib ufxylf #[dhtkt,b@& 

cnhfnjcathjib jpjybc rjywtynhfwbf itflutyc lff[kjt,bs 0^0003)^ sevwf 

c[dflfc[df utjuhfabek flubkib vbcb itvwdtkj,f vth.tj,c& thsb lf bubdt flubkpt 

jpjybc rjywtynhfwbbc wdfkt,flj,f 30)-bc afhukt,ib yjhvfkehfl bsdkt,f& 

cfiefkj ljybc wdfkt,flj,fv itb'kt,f 10)-c vbfqobjc^ hfw cfdfhfeljl 

ufygbhj,t,ekbf jpjybc itvwdtkj,bc ,eyt,hbdb akemnefwbbs& 

#jpjybc [dhtkt,bc@ ufxtybc vbptpt,c c[dflfc[dfyfbhfl [cybfy& itcf'kjf tc 

lfvjrblt,ekb b.jc ,eyt,fib ,eyt,hbd wbrksfy^ hjvtkptw flht fh vbemwtdbfs 

.ehflqt,f& gbhdtkfl @jpjybc [dhtkbc@ ofhvjmvybc 'bhbsfl vbptpfl sdkblyty 

jpjybc atyfpt pt,uthbsb cfnhfycgjhnj sdbsvahbyfdt,bc ufvfyflueht,tk 
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vjmvtlt,fc* rth'jl^ pt,uthbsb sdbsvahbyfdbc ufvjyf,jkmdib fhct,ekb o.fkb lf 

fpjnbc jmcblt,b ehsbthsmvtlt,ty jpjysfy itvltub ufynjkt,bc vb[tldbs% 

N2O+O3                 2NO+O2  

vfuhfv fctsb ahtybc vfqfkvf qbht,ekt,fv bvltyfl itfath[f pt,uthbsb 

uflfpbldt,bc ufydbsfht,f^ hjv bc fqfh ofhvjflytc jpjybc trhfybcfsdbc fhct,bs 

cfibihjt,fc& 

vtwybtht,b thsvfytsc tsfy[vt,bfy ths cfrbs[ib% jpjybc atybc ufyflueht,fc 

[tkc eo.j,c fnvjcathjc ptlf atyt,ib itqotekb ahtjyt,b 

$mkjhasjhyf[ibho.fk,flt,b$& flfvbfybc vbth itmvybkb tc mbvbehb ybdsbtht,t,b 

bythnekbf^ vluhflbf lf fh bodbc^ fhf fmdc ceyb lf f[fcbfst,c lf,fkb njmcbrehj,f& 

ahtjyb afhsjl ufvjb.tyt,f hjujhw fthjpjkbc ufvjvahmdtdb cfiefkt,f^ hjujhw 

vfwbdfhfutynb lf hjujhw ufv[cytkb& vj[dlt,f hf cnhfnjcathjib^ 

mkjhasjhyf[ibh,flo.fk,flb bikt,f vpbc ufvjc[bdt,bc eknhfbbcathb c[bdt,bs lf 

fv lhjc ufvj.jabkb mkjhbc bjyb rfnfkbpehfl ikbc ptlf fnvjcathjib jpjybc 

ihtc% 

Cl - + O3               СlO - + O2 

ofhvjmvybkb mkjhbc vjyjmcblb $СlO- $ ehsbthsmvtlt,c ;fyu,flbc fnjvt,sfy lf 

fqflutyc mkjhc 

ClO - + O                Cl -  + O 2 
itvltu vblbc jpjybc lfikbc ]fzdehb htfmwbf&  

vcjakbjib mkjhasjhyf[ibho.fk,flt,bc ofhvjt,fv lbl vfcinf,t,c vbfqobf% 

vfhnj fii  fofhvjt,c vcjakbjib ofhvjt,ekb ahtjyt,bc yf[tdfhc - 800-900 fsfc n$o& 

mkjh - lf asjhxfyfwdkt,ekb yf[ibho.fk,flt,b fhf vfhnj vjmvtlt,c jpjypt^ 

fhfvtl vfcsfy thsfl isfysmfdc byahfobstk ufvjc[bdt,fc^ hfvfw itb'kt,f rbltd eahj 

uff'kbthjc cfs,ehbc tatmnb& 

rjcvjcehb hfrtnbc ufidt,bcfc ptlf fnvjcathjib ufvjbahmdtdf lblb 

hfjltyj,bs mbvbehfl fmnbehb ybdsbtht,t,b^ hjvkt,bw fxmfht,ty jpjybc [dhtkbc 

ufxtyfc $b[& § 5&8&$& 

jpjybc hfjltyj,bc itvwbht,f efh.jabsfl fbcf[t,f flfvbfyt,bc ]fyvhstkj,fpt 

lf ltlfvbobc rkbvfnpt& 

1987 otkc vcjakbj ljytpt bmyf vbqt,ekb rjydtywbf jpjybc atybc lfwdbc 

itcf[t,& 

1992 otkc vbqt,ek bmyf vjyhtfkbc jmvb bvbc itcf[t,^ hjv rfwj,hbj,f 

itiajst,ekbf jpjybc atybc lfpbfyt,bc ghjuhtcbc ufvj& 

1996 otkc yj,tkbc ghtvbf vbtybzf a& hjekfylc^ v& vjcbyfc $fii$ lf  g& rhenwtyc 

$uthvfybf$ jpjybc ihtpt ahtjyt,bc lfvfpbfyt,tkb vjmvtlt,bc fqvjxtybcfsdbc& 

lqtbcfsdbc frh'fkekbf ahtjyt,bc ufvj.tyt,f fthjpjkt,bc ufvjcfahmdtdfl& 
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tdhjgfib 200-vlt cfluehbf itmvybkb^ cfblfyfw [lt,f jpjybc atybc 

vlujvfhtj,fpt sdfksdfkb& 

#jpjybc ihbc lfwdbc itcf[t,@ rjydtywbbsf lf #jpjybc ihbc lfviktk 

ybdsbtht,fsf itcf[t,@ vjyhtfkbc jmvbs cfmfhsdtkjv fbqj dfklt,ekt,f^ hjvkbc 

sfyf[vfl cfmfhsdtkj dfklt,ekbf vstk nthbnjhbfpt tnfgj,hbdfl itfvwbhjc fy 

ito.dbnjc  bctsb mbvbehb ybdsbtht,t,bc ofhvjt,f lf ufvj.tyt,f^ hjvkt,bw ptufdktyfc 

f[ltyc jpjybc ihtpt lf ikbc vfc& cfmfhsdtkjib jpjylfviktkb mbvbehb 

ybdsbtht,t,bc itvwdtkb ghjlemwbbc itvjnfyf lfcfidt,bf v[jkjl cgtwbfkehb 

yt,fhsdbs  $cfmfhsdtkjc rfyjyb #ufhtvjc lfwdbc itcf[t,@^ rfhb 1& ve[kb 54$& 

 

 

 

§ 3&5&  V:FDEHB   ODBVT<B 

 

vtwybtht,vf crfylbyfdbfib^ vjudbfyt,bs fii-ib^ rfyflfib^ xhlbkjts tdhjgfib^ 

bfgjybfib lf f&i& fqvjfxbytc^ hjv odbvbc o.fkb^ hjvtkbw ,eyt,fib .dtkfpt ceasf eylf 

b.jc^ lblb hfjltyj,bs itbwfdc v;fdfc $pH<4$& 

v;fdehb odbvbc 'bhbsflb vbptpbf fnvjcathjib ujubhlbc lf fpjnbc jmcblt,bc 

fhct,j,f^ hjvkt,bw fnvjcathjib [dlt,f s,jtktmnhjcflueht,bs^ 

yfdsj,uflfvfveifdt,tkb mfh[yt,bc^ vtnfkehubekb lf c[df cfofhvjt,bc^ fuhtsdt 

cffdnjvj,bkj nhfycgjhnbc vbth ufvjahmdtek yfveitdfh fbht,sfy thsfl& vfs ijhbc 

gbhdtkb flubkb erfdbf mdfyf[ibhc $90)-vlt$^ vtjht flubkptf yfdsj,b^ vybidytkjdyfl 

xfvjhxt,f ,eyt,hbdb fbhb& yf[ibhbcf lf yfdsj,bc lfodbcfc ofhvjbmvyt,f ujubhlbc jhb 

jmcblb% ujubhljdfyb fy/blhblb $SO2$ lf ujubhlbc fy/blhblb $SO3$& fnvjcathjib SO2  

b;fyut,f SO3-vlt% 

2SO2 + O2                          2SO3   

yjhvfkeh gbhj,t,ib tc ghjwtcb cfrvfjl ytkf vblbc^ vfuhfv fnjcathjib 

itvfdfkb hrbybc lf vfyufyevbc yfthst,bc vwbht hfjltyj,f^ hjujhw xfyc^ fxmfht,c 

ujubhlbc lbjmcblbc lf;fyudfc& 

ofhvjmvybkb ujubhlbc fy/blhblb htfubht,c fnvjcathjib itvfdfk o.kbc 

jhsmksfy lf ofhvjmvybc ujubhlv;fdfc% 

SO3 + H2O                    H2SO4  
tc erfyfcrytkb /fthib bv.jat,f vfqfklbcgthcbekb vce,emb ybckbc cf[bs& 

cfs,j,bc lfodbcfc fnvjcathjib ufvjb,jkmdt,f fuhtsdt rfkwbevbcf lf hrbybc 

jmcblt,b^ hjvkt,bw htfmwbfib itlbc ujubhlv;fdfcsfy lf ofhvjmvybc rfkwbevbcf lf 

hrbybc cekafnt,bc v.fh yfobkfrt,c% 

CaO + H2SO4                  CaSO4 +  H2O 
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Fe2O3 + 3H2SO4                    Fe2(SO4)3 + 3H2O  

mfkfmbc /fthib itvfdfkb cekafnt,bc v.fhb yfobkfrt,bc lf ujubhlv;fdfc 

odtst,bc hfjltyj,fv itb'kt,f 20)-c vfqobjc& mfhb vfs vbvjafynfdc ufvj,jkmdbc 

flubkblfy fctekb rbkjvtnhbc lfijht,bs^ ofhvjmvybc ybckcf lf cvjuc& 

cfs,j,bc odbcfc ofhvjbmvyt,f fctdt fpjnbc jmcblt,b $NOx$^ hjvtksf ofhvjmvybc 

vybidytkjdfyb o.fhjf fuhtsdt cffdnjvj,bkj nhfycgjhnb& /fthib fpjnbc jmcblb 

b;fyut,f lbjmcblfvlt^ hjvtkbw fctdt b[cyt,f /fthib itvfdfk o.kbc odtst,ib lf 

ofhvjmvybc fpjnv;fdfc% 

2No + O2                  2NO2  

4NO2 + 2H2O + O2                   4HNO3     

ujubhlv;fdf lf fpjnv;fdf^ fuhtsdt vfsb vfhbkt,b ufyfgbhj,t,ty v;fdehb 

odbvbc vjcdkfc& ofhvjmvybkb v;fdt,b odbvbc cf[bs ,heylt,f ltlfvbofpt - pju]th 

lf,by'eht,bc o.fhjlfy vhfdfkb fctekb rbkjvtnhbc lfijht,bs& vwtyfhtt,pt^ 

ybflfupt lf o.fkpt twtvf fuhtsdt vfhbkt,bc v.fhb yfobkfrt,b& 

ceasf ,eyt,hbd odbvbc o.fkc cecnb v;fdf htfmwbf $pH=6$ fmdc^ hfvltyflfw 

o.fkb rjynfmnibf CO2-sfy $fnvjcathjc ,eyt,hbd rjvgjytynsfy$ lf [cybc vfc cecnb 

yf[ibhv;fdfc ofhvjmvybs% 

CO2 + H2O                   H2CO3 

f[fk byukbcib $fii$ vjcek odbvfc pju]th exdtekj vfqfkb v;fdbfyj,f fmdc 

$pH=4$& sevwf^ c[df htubjyt,ib [ibhfl itbvxytdf bctsb odbvfw^ hjvkbc pH<4& 

v;fdehb odbvt,b tdhjgfibw itbvxytdf& lbl ,hbnfytsib lf wtynhfkeh tdhjgfib 

'bhbsfl cfs,j,fl yf[ibhb ufvjb.tyt,f^ hfw v;fdehb odbvbc vbptpb [lt,f& v;fdehb 

odbvf ufvfyflueht,kfl vjmvtlt,c ,eyt,hbd trjcbcntvfpt& fv vbptpbs vhfdfkb vlbyfht 

lf n,f lfhxf vwtyfhtt,bcf lf stdpbc ufhtit bcts mdt.yt,ib^ hjujhbwff% rfyflf^ fii^ 

uthvfybf^ xt[tsb^ ckjdfrbf& 

v;fdehb odbvf efh.jabsfl vjmvtlt,c vbobcptlf trjcbcntvt,ptw& etzdtkbf^ hjv 

v;fdehb odbvf fhbc n.tt,bc ltuhflfwbbc ths-thsb vbptpb& fhct,ekb vjyfwtvt,bs^ 

vfufkbsfl^ xt[tsib lf ckjdfrbfib cthbjpekflff lfpbfyt,ekb [tt,b 200 fsfc /f 

n.tib pecnfl bv flubkt,ib^ cflfw byntycbehfl odfdty vfqfkb ujubhlitvwdtkj,bc 

vehf yf[ibhc& gjkjytsib 500 fsfc /f-pt fhbc lfpbfyt,ekb [tt,b bv hfbjyt,ib^ cflfw 

vehf yf[ibhb ufvjb.tyt,f& bubdt fqbybiyt,f fdcnhbfib^ idtbwfhbfib^ idtltsib^ 

uthvfybfib^ /jkfylbfib^ hevbytsib^ fii-ib lf c[df mdt.yt,ib& 

v;fdehvf odbvfv itb'kt,f ybflfublfy ufvjfysfdbceakjc vbythfkt,b^ hfw 

ufvfyflueht,kfl vjmvtlt,c wjw[fk cfv.fhjpt& cfmvt bcff^ hjv lf,fkb o.fk,flehb 

hbw[dbc vmjyt o.fkb [fcbfslt,f uheynblfy njmcbrehb vbythfkt,bc $vfs ijhbc Al ,Cd, 
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Pb,  Hg  lf f&i&$ ufvjnendbc  $t&b& uf[cybc$ eyfhbs& tc ybdsbtht,t,b vwbhtl [cyflbf 

ytbnhfkeh o.fkib lf xdtekt,hbd gbhj,t,ib cfibihjt,fc fh ofhvjflutyc& 

v;fdehb odbvt,b fpbfyt,ty fuhtsdt cfvityt,kj vfcfkt,c $[cyfht,c^ sf,fibhc^ 

mdfc lf c[d&$^ htfubht,c fv vfcfkt,ib itvfdfk rfkwbevsfy lf vfuybevsfy* f'kbtht,c 

hrbybcufy lf c[df kbsjyt,bcufy lfvpflt,ekb cfvityt,kj rjycnhemwbt,bc rjhjpbfc& 

idtlvf cgtwbfkbcnt,vf fqvjfxbytc 'kbthb ehsbthslfvjrblt,ekt,f odbvbc 

v;fdbfyj,fcf lf ajkflbc rjhjpbfc ijhbc& 

v;fdehb odbvt,bc itltut,bc sfdblfy fwbkt,f fldbkb fhff& idtltsib lf fii-ib 

tmcgthbvtynbc cf[bs vjf[lbytc  n,t,bc ufrbhbfyt,f& rbhmdf itbwfdc rfkwbevbc 

rfh,jyfnc^ hjvtkbw fvwbht,c o.kbc v;fdbfyj,fc lf mvybc obyffqvltuj,bc ufotdbc 

eyfhbc ufhrdtek htpthdc - ,eathek cbdhwtc% 

СаСO3+ H2SO4               CaSO4+H2O+ CO2   

ufrbhbfyt,f itb'kt,f ufvj.tyt,ek bmyfc n.tt,ib ybflfubc v;fdbfyj,bc 

itcfvwbht,kflfw& idfhwdfklib $uthvfybf$ ths-thsb n,bc ybflfuib itbnfytc vfuybevbc 

cekafnbc $800 ru$/f$ lf rbhmdbc $2270 ru$/f$  yfhtdb* fctsb lfveifdt,bc itvltu 

lfpbfyt,ekvf [tt,vf #ufvj]fycfqt,f@ lfbo.tc& 

v;fdeh odbvt,sfy cf,h'jkdtkfl ufvjb.tyt,f fnvjcathjib ujubhlbcf lf 

fpjnbc jmcblt,bc ufvj,jkmdbc itpqeldf& 

cfvhtodtkj cfofhvjt,bc yfveitdfhb fbht,blfy fpjnbc lf ujubhlbc jmcblt,bc 

vjijht,f itb'kt,f yfveitdfhb fbht,bc ufhtw[dbc upbs^ vfuhfv fv jmcblt,bc 

ghfmnbrekfl chekfl vjijht,f 'fkbfy 'dbhb ]lt,f& 

fv;fvfl ,tdh ufydbsfht,ek mdt.fyfib vrfwhlt,f rfyjyvlt,kj,f^ hjvtkbw 

epheydtk.jac cfofhvjt,bc vbth ufvjahmdtek fbht,ib ujubhlbc lf fpjnbc jmcblt,bc 

itvwdtkj,bc itvwbht,fc& 

1982 otkc yjhdtubf^ abytsb lf idtltsb ufvjdblf fnvjcathjib ujubhlbc 

ufvj,jkmdbc 30)-bs itvwbht,bc bybwbfnbdbs& vfs vbethslf lfybf^ uthvfybf^ 

idtbwfhbf^ fdcnhbf^ rfyflf& vfuhfv lblvf ,hbnfytsvf lf cfahfyutsvf efhb smdf fcts 

gfce[bcvut,kj,fpt& rfyflfv ujubhlbc jmcblt,bc ufvj,jkmdbc 50)-bs itvwbht,f 

lfbcf[f vbpyfl& 

tdhjgekb trjyjvbrehb ufthsbfyt,bc rjvbcbfv 1984 o vbbqj htrjvtylfwbf^ 

hjvtkpt lf.hlyj,bs 1995 otkc ufvjahmdtek fbht,ib ujubhlbc lbjmcblbc 

itvwdtkj,f itvwbhlf 60)-bs^ [jkj fpjnbc jmcblt,bcf - 40)-bs& 

lqtbcfsdbc^ vbe[tlfdfl vbqt,ekb qjybc'bt,t,bcf^ fnvjcathjib ujubhlbc 

jmcblt,bc ufvj,jkmdf 1975 otksfy itlfht,bs v[jkjl 20)-bs itvwbhlf& vhfdfkb 

o.fhj lf cfvhtodtkj j,btmnb^ hjvtkbw ufvjfahmdtdc ujubhlbc jmcblt,c^ fv 

gthbjlib e,hfkjl uflfbnfytc thsb flubkblfy vtjhtib& 

fdnjvj,bkblfy ufvj,jkmdbkb fpjnbc jmcblt,bc itcfvwbht,kfl ufvjb.tyt,f 

rfnfkbpehb rjydthnjht,b lf chek.jabkb 'hfdt,b& fii-ib tc qjybc'bt,t,b cfrvfjl 
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afhsjl ufvjb.tyt,f^ tdhjgfib erfyfcrytk okt,fvlt fh frjynhjkt,lyty 

fdnjvfymfyt,bc ufvjyf,jkmd fbht,c^ sevwf fvbc gjntywbehb itcf'kt,kj,f tdhjgek 

cffdnjvj,bkj vhtodtkj,fc uffxylf& fii-ib tmcgjhnbht,ek fdnjvj,bkt,pt 

lfvjynf;t,ekbf lfvwdtkb vjo.j,bkj,t,b& fv;fvfl lfcfdkts tdhjgbc mdt.yt,ibw lbl 

.ehflqt,fc fmwtdty fdnjvfymfybc ufvjyf,jkmd fbht,c* tmcgkefnfwbf lfcfidt,bf 

v[jkjl bctsb fdnjvfymfyt,bcf^ hjvkt,cfw fmds ufvjyf,jkmdb fbht,bc ufvovtylb 

vjo.j,bkj,f& 

.jabk cf,zjsf htcgekbrt,ib tdhjrfdibhbc cf[tkvobajt,blfy  itvjlbc 'dtkb 

fdnjvfymfyt,b^ hjvkt,bw dth frvf.jabkt,ty trjkjubeh vjs[jdyt,c& 

 

 

 

§ 3&6&  VBOBCPTLF  TRJCBCNTVT<BC  LTUHFLFWBF 

 

cgtwbfkbcnt,bc fphbs^ rfwj,hbj,fv sfdbcb fhct,j,bc vfy'bkpt  erdt 

uffyfluehf ,eyt,hbdb trjcbcntvt,bc 70)& trjcbcntvt,blfy^ egbhdtktc .jdkbcf^ 

.ehflqt,f eylf vbtmwtc ybflfuc^ n.tc^ o.fkcfntdt,c^ vwtyfhtek lf w[jdtkeh 

cfv.fhjc& 

YBFLFUB evybidytkjdfytcb ,eyt,hbdb htcehcbf $§ 2&1&$& ecbcntvj ufvj.tyt,bc 

o.fkj,bs wbdbkbpfwbbc vstkb bcnjhbbc vfy'bkpt lff[kjt,bs 2 vkhl /f yf.jabthb 

vbof elf,yjl uflfbmwf% vboflvjmvtlt,bc ufhb;hf;pt yf.jabthb vbot,b itflutylf ~ 4^5 

vkhl /f-c^ [jkj lqtc ~ 2^5 vkhl /f lfhxf& cfibihfl fafhsjt,c cfpqdht,c cf/fhf - 

vcjakbjc elbltcb elf,yj& ctytufkbc^ vfkbc^ ybuthbbc^ xflbc lf celfybc vsfdhj,fsf 

jabwbfkehb vjyfwtvt,bs cf/fhfc rbltt,bc .jdtkokbehb uflfflubkt,bc ntvgb 1^5÷10 

v-c itflutyc& erfyfcryrkb 60 okbc ufyvfdkj,fib bub 700 fsfcb rd& rv-bs ufbpfhlf& xd& 

o& fq-vlt 3000 otkc cf/fhbc nthbnjhbf ofhvjflutylf cfdfytc rfhufl ufydbsfht,ekb 

/blhjuhfabekb mctkbs& bm^ cflfw fhw se ijhtek ofhcekib vbofsvjmvtlt,f .dfjlf^ 

lqtc mdbibc cfafhb yf[tdfhvtnhbfy cbcmtc fqotdc& 

.dtkfathb tc itb'kt,f fb[cyfc ufydbsfht,fl mdt.yt,ib nhflbwbekb 

vbofsvjmvtlt,bc lf vjvsf,fht vtcfmjyktj,bc vjikbs& 

vjyjrekneht,bc stcdbc byntycbabrfwbfv ufvjbodbf cjakbc vtehytj,bc 

vfdyt,kt,bc cf[tj,fsf hbw[dbc ufphlf& efh.jabsfl vjmvtlt,c o.kbc thjpbf lf 

rjrbcgbhekb odbvt,bw^ hfw vbobc yf.jabthb atybc xfhtw[dfc bodtdc& ybflfubc 

ytufnbeh fyshjgjutyek wdkbkt,fc [ibhfl [tkjdyehb vjho.dbcfc ybflfubc 

ufyvtjht,bsb lfvkfit,fw bodtdc& 

n.t eybrfkehb trjkjubehb cbcntvff& n.bc ltuhflfwbf [tkc eo.j,c ybflfubc 

hqdtdfc lf thjpbek ghjwtct,c& n.bc vfcbdt,bc itvwbht,f ewbkj,kfl bodtdc 
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fnvjcathjc itvflutykj,bc^ kfylifant,bc^ o.kbc ,fkfycbc lf uheynbc o.kt,bc 

ljybc wdkbkt,fc^ hfw sfdbc v[hbd^ ufdktyfc f[ltyc ybflfubc yf.jabtht,fpt lf 

vbrhjrkbvfnpt& 

n.bc vfcbdt,bc trjyjvbrehb gjntywbfkb lfrfdibht,ekbf vthmybc $cfodfdb lf 

cfvityt,kj vfcfkf^ wtkekjpf-mfqfklbc vhtodtkj,bc ytlktekb$^ fuhtsdt lfyfhxtyb 

n.bc ghjlemwbbc $vwtyfhtt,b^ rtyrhf^ cjrj^ abcb lf c[d&$ lf w[jdtkt,bc 

ufvj.tyt,fcsfy& 

lblbf n.bc vfcbdt,bc vybidytkj,f hjujhw htubjyfkehb^ bct ukj,fkehb 

vfcinf,bs ,eyt,bc vluhflj,bc $СO2-bc isfysmvf$  lf jhufybpvt,bc vhfdfkcf[tj,bc 

itcfyfhxeyt,kfl& n.bc vfcbdt,bc lfepjufdfl ufrfadfv  erdt vbudb.dfyf trjkjubeh 

rhbpbcsfy fahbrbc^ fpbbc^ kfsbyehb fvthbrbc mdt.yt,ib& sdfkoby #lyt,f@ fvfpjybbc 

n.tt,b& fvfpjybbc ]eyukt,bc e,tleht,fc ofhvjflutyc fuhtsdt [fy'ht,b $vjcf[ktj,f 

wtw[kc b.tyt,c cfstcb vbobc yfrdtst,bc ufcfovtylfl$% fii-bc rjcvjcehb rdktdbc 

yfwbjyfkehb bycnbnenbc vjyfwtvt,bc vb[tldbs ,hfpbkbfib 1987 otkc wtw[kvf  

uffyfluehf ]eyukt,bc 20  vky  /f& [jkj 1990 otkc - 12 vky /f& sfyfvupfdht,b 

.jdtklqbehfl fabmcbht,ty 8^5 fsfcfvlt [fy'hbc rthfc& fv [fy'ht,bc itltufl 

ofhvjmvybkb rdfvkb [tkc eikbc cf/fthj lf cfpqdfj yfdbufwbfc& se ,hfpbkbbc 

vsfdhj,f uflfvo.dtn pjvt,c fh vbbqt,c fvfpjybbc n.tt,bc lfcfwfdfl^ vfiby vcjakbj 

vfcinf,bc trjkjubehb rfnfcnhjaf udtvemht,f& 

n.tt,bc ghj,ktvf vodfdtl lufc fahbrfibw^ cflfw cf[kbc rthfib cfodfdfl 

jlbsufy itif ufvjb.tyt,f& ufydbsfht,fl mdt.yt,ib .jdtkokbehfl rdfvkfl bmwtdf 12 

vky /f n.t& fct^ vfufkbsfl^ byljtsib 40 okbc obyfs n.tt,c trfdf mdt.ybc nthbnjhbbc 

22)^ fv;fvfl n.tt,pt vjlbc mdt.ybc nthbnjhbbc fhfevtntc 10)& itiajst,ekt,b 

fhbfy fii-bc^ lfcfdkts tdhjgbc^ hectsbc^ fdcnhfkbbc trjkjut,bw& vfufkbsfl^ cfibib 

ntvgt,bs vwbhlt,f wbv,bhbc n.tt,b& wbv,bhib .jdtkokbehfl bxt[t,f 500 fsfcb /f-pt 

vtnb n.t& vtwybtht,b fabmcbht,ty wbv,bhc kfylifanbc wdkbkt,fc% ufxt[dbc flubkpt 

bo.t,f vblfvjc lfzfj,t,f& xt[fdty^ egbhdtktc .jdkbcf^ 'dbhafc obodjdfyc^ [jkj 

pju]th rtlhbc n.tcfw^ fvbnjv cf.jdtksfjl itbvxytdf n.bc ufqfhb,t,f fv ]bit,bs& 

flfvbfybc ptvjmvtlt,bs n.tt,b vwbhlt,f .dtkf rjynbytynpt^ ghfmnbrekfl 

.dtkf mdt.fyfib& 

gkfytnbc VWTYFHTEKB LF W{JDTKEHB CFV>FHJ vstkb sfdbcb n.tt,bs^ 

cntgt,bs^ vlbyfhtt,bs^ n,t,bs^ pqdt,bs ofhvjflutyc ubufyneh cegthjhufybpvc& 

fvbnjv^ hjwf cfe,fhbf ybflfupt lf n.tt,pt^ fh itb'kt,f fh itdt[js vwtyfhtek lf 

w[jdtkeh cfv.fhjc^ hjvtksf ,tdhb cf[tj,f xdtyc sdfkoby mht,f& vfsufy pjubthsbc 

itcofdkfw rb dth vjfcohj flfvbfyvf& tc [lt,f fhf vfhnj vfsb ufyflueht,bc ufvj^ 

fhfvtl bv ,eyt,hbdb trjcbcntvt,bc ufxfyfut,bc itltufl^ hjvtkibw bcbyb ,byflhj,lyty& 

vwtyfhbc sbsjtek lfrfhuek cf[tj,fc ite'kbf sfy ufb.jkjc votht,bc fy c[df 

e[th[tvkj w[jdtkt,bc [esb cf[tj,f& vtwybthsf ghjuyjpbc vb[tldbs^ ntybfyb 
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nhjgbrekb n.tt,bc ufyflueht,fv itb'kt,f 2-lfy 5 vbkbjyfvlt cf[tj,bc w[jdtkbc 

lfrfhudf ufvjbodbjc& lf tc vfiby^ hjltcfw ltlfvbofpt cek 10 vbkbjyb cf[tj,ff& 

\|+ cfereybc lfcfo.bcblfy lqtvlt c[dflfc[df vbptpbc ufvj ufmhf 

'e'evojdfhsf 36 lf ahbydtksf 94 cf[tj,f& 

1966 otkc ,eyt,bc lfwdbc cfthsfijhbcj rfdibhvf $ufthsbfyt,ekbf 100-pt vtnb 

mdt.fyf$ lfbo.j t&o& #obstkb obuybc@ ufvjwtvf& 80-bfyb okt,bc ,jkjc fv obuyib 

fqybiyekb b.j% [th[tvkbfysf 768 cf[tj,f^ ahbydtkt,bc 264 cf[tj,f^ vwtyfhtsf 250 

cf[tj,f^ hjvtksfw tvemht,jlf ufyflueht,f& 

1984 otkc obstk obuyib itbnfytc% 'fhqdbfyb vwtyfhtt,bc 608 cf[tj,f^ 

[fdcbct,hb vwtyfhtt,bc 32 cf[tj,f^ kbmtyt,bc - 29 cf[tj,f^ cjrjc - 20 cf[tj,f^ stdpbc 9 

cf[tj,f& 

obstk obuyibf itnfybkb% jhfyuenfyb^ ujhbkf^ stshb othj^ rjyljhb^ pqdbc 

re^ vfhnjhmf^ cgbkj^ dta[db^ utgfhlb lf ,tdhb c[df w[jdtkb&  

2000 okbcfsdbc obstk obuyib itbnfytc hjujhw ufmhj,bc cfibihjt,bc mdti 

v.jab% 

- 'e'evohdht,bc 236 cf[tj,f* 

- ahbydtkt,bc 287 cf[tj,f* 

- mdtofhvfdkt,bc119 cf[tj,f* 

- o.fk[vtktsf w[jdtkt,bc 36 cf[tj,f& 

fv lhjbc ufyvfdkj,fib vj[lf dtifgt,bc vfcbehb lfqegdf& 80-bfy okt,ib vj[lf 

vfsb vfcbehb ufvjhb.df fvthbrbc cfyfgbhjt,pt& ,eyt,blfy ufmhf w[jdtkt,bc bctsb 

cf[tj,t,b^ hjujhbwff obstkb vutkb^ nehfybc dta[db^ ]tbhfyb^ ctkfgb lf c[d& 

ufycfresht,bs vnfwt,kehfl yfluehlt,f cfhtofj w[jdtkt,b% pes[bc stdpb^ 

pqdbc kjvb^ vfhnjhmf^ cgbkj^ ktjgfhlb lf vhfdfkb c[df& se 20 okbc obyfs fahbrfib 

60 fsfcb vfhnjhmf ,byflhj,lf^ lqtc vfsufy ~ 2 fsfcb lfhxf& 1990 okblfy lqtvlt 4-

]th itvwbhlf cgbkjt,bc cekflj,f& 

ltlfvbofpt fhct,ekb vwtyfhtt,bcf lf w[jdtkt,bc vhfdfkcf[tj,bc ityfhxeyt,f 

fhbc fhf vfhnj flfvbfybc cbwjw[kbc epheydtk.jabc cbcntvbc lfwekj,bc gbhj,f^ 

fhfvtl ehsektcb pytj,hbdb ghj,ktvf& itvs[dtdbsb fhff^ hjv 1992 otkc ufthjc 

rjyathtywbfpt mdt.yt,bc evtntcj,fv [tkb vjfothf ,bjkjubehb vhfdfkcf[tj,bc 

lfwekj,bc rjydtywbfc^ hjvkbc afhukt,ibw cf[tkvobajt,b^ hjvkt,cfw fmds sfdbcb 

nthbnjhbbc ,bjkjubehb htcehct,bc tmcgkefnbht,bc cedthtyekb eakt,f^ sfdbc 

sfdpt bqt,ty gfce[bcvut,kj,fc fv htcehct,bc vhfdfkcf[tj,bc ityfhxeyt,fpt& tc 

ufygbhj,t,ekbf hjujhw ,eyt,hbdb trjcbcntvt,bc vskbfyj,bc ityfhxeyt,bc 

fewbkt,kj,bs^ bct bvbs^ hjv vwtyfhtt,b^ w[jdtkt,b lf vbrhjjhufybpvt,b 

ofhvjflutyty gkfytnbc utytnbrehb htcehcbc vfnfht,tkc& 
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 .dtkf mdt.fyfv eylf itbveifdjc ,bjkjubehb vhfdkcf[tj,bc lfwdbc 

yfwbjyfkehb cnhfntubf lf htuekfhekfl ofhvjflubyjc ufthjib vj[ctyt,f fv 

vbvfhsekt,bs vlujvfhtj,bc itcf[t,& 

cfmfhsdtkj ethslt,f vwtyfhtsf lf w[jdtksf vhfdfkcf[tj,bc ityfhxeyt,bc 

gfce[bcvut,kj,fc& tc lfvjrblt,ekt,f fcf[ekbf cfmfhsdtkjc rfyjyvlt,kj,fib 

$cfmfhsdtkjc ufhtvjc lfwdbc rfyjyvlt,kj,f& cfmfhsdtkjc rfyjyb #ufhtvjc lfwdbc 

itcf[t,@^ rfhb 1^ ve[kb 46 #dtkeh vwtyfhtsf lf ufhtek w[jdtksf lfwdf@* 

#cfmfhsdtkjc rfyjyb w[jdtksf cfv.fhjc itcf[t,@^ #cfmfhsdtkjc rfyjyb lfwekb 

nthbnjhbt,bc cbcntvbc itcf[t,@$& 

 

 

 

§ 3&7&  UFHTVJIB  VBVLBYFHT  RJHJPBEKB  GHJWTCT<B 

 

rjhjpbf fhbc kbsjybc ptlfgbhpt vbvlbyfht lf;fyudbc ghjwtcb^ v.fhb 

c[tekt,bc lfikf^ hfw ufvjodtekbf ufhtvjcsfy vbcb ehsbthsmvtlt,bcfc ptlfgbhpt 

ufydbsfht,ekb mbvbehb ghjwtct,bs&  

rjhjpbf itb'kt,f ufydbsfhltc hjujhw ,eyt,hbdb^ bct fyshjgjutyekb 

afmnjht,bc ptvjmvtlt,bs& ,eyt,hbd afmnjht,c vbtresdyt,f% fnvjcathekb /fthbc 

ptvjmvtlt,f* o.kbc ptvjmvtlt,f* uheynbc mdti ntybc ptvjmvtlt,f& fyshjgjutyek 

afmnjht,c vbtresdyt,f% fuhtcbekb fbht,bc $fpjnbc^ ujubhlbc^ yf[ibh,flbc lf c[d& 

jmcblt,b$ ptvjmvtlt,f^ fuhtcbekb mbvbehb ufhtvjc ptvjmvtlt,f lf c[d&  

 fv afmnjht,blfy .dtkfpt fhct,bsbf - fnvjcathekb ufhtvjc ufdktyf& 

fnvjcathjib vj[dtlhbcfc fnvjcathekb /fthbc ufvf,by'eht,tkb fbht,b o.kbc 

jhsmksfy ofhvjmvybfy itcf,fvbc v;fdt,c^ hjvkt,bw ufyc[dfdlt,bfy sfdbcb 'fkbs lf 

hjvkt,bw ufyfgbhj,t,ty t&o& #v;fdeh odbvt,c@ $b[& § 3&5&$& tc erfyfcrytkb fpbfyt,c qbf 

wbc mdti v.ja kbsjybc rjycnhemwbt,c^ cfuyt,c& vblbc rjhjpbf& kbsjysf vblhtrbkt,f 

rjhjpbbcflvb lfvjrblt,ekbf /fthbc ntybfyj,fpt^ ntvgthfnehfpt^ lf,by'eht,fpt lf 

c[df afmnjht,pt& 

rjhjpbbc .dtkfpt wyj,bkb vfufkbsbf hrbybc lf;fyudf& se hrbyf it[t,fibf 

v;fdfcsfy^ ;fyu,flsfy fy  ufhtvjib v.ja c[df ybdsbtht,t,sfy^ hrbyf sfylfsfy  uflflbc 

hrbybc $+++ $ jmcblib lf bktmt,f vbc ptlfgbhpt ;fyubc mthwkbc cf[bs $Fe2O3 
. nH2O$^ 

hjvtkbw itvltu vjmvtlt,c rjhjpbbc ghjwtcpt hjujhw rfnfkbpfnjhb& 

rjhjpbbc cbxmfht j,btmnbc flubkvlt,fhtj,fptw fhbc lfvjrblt,ekb& fct^ 

vfufkbsfl^ mfkfmufhts hfbjyt,ib ajkflbc rjycnhemwbt,bc rjhjpbbc cbxmfht 

itflutyc hfvltybvt vrv$o^ [jkj lf,by'eht,ek /fthpt - mfkfmbc hfbjyt,ib bub 100 

vrv$o-c fqotdc& tc ufygbhj,t,ekbf fnvjcathjib lf,by'eht,ekb ybdsbtht,t,bc vfqfkb 

rjywtynhfwbbs& 
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rjhjpbf lbl trjyjvbreh pbfyc f.tyt,c cf[fk[j vtehytj,fc flfvbfybc 

cfmvbfyj,bc .dtkf cathjib - vhtodtkj,fib^ tythutnbrfib^ nhfycgjhnpt& vfufkbsfl^ 

ufvjsdkbkbf^ hjv uthvfybbc trjyjvbrbcfsdbc rjhjpbbs vb.tyt,ekb pfhfkb 

.jdtkokbehfl vbkbfhlj,bs tdhjc fqotdc - .jdtkokbehfl rjhjpbbc itltufl 

brfhut,f ufvjlyj,bkb kbsjybc cfthsj hfjltyj,bc 10-12)& 

 

 

 

§ 3&7&1&  RJHJPBBC  FHCB 

 

sfdbcb fhcbs rjhjpbf b.jaf mbvbeh lf tktmnhjmbvbeh rjhjpbfl& hrbybc lf 

vbcufy lfvpflt,ekb rjycnhemwbbc ;fyudf mbvbeh rjhjpbfc vbtresdyt,f& 

sfyfvtlhjdt ntmybrf itbwfdc c[dflfc[df kbsjybcf lf ityflyj,bcufy 

lfvpflt,ek rjycnhemwbt,cf lf ltnfkt,c& fvbnjv vfs ijhbc fqb'dht,f 

tktmnhjmbvbehb gjntywbfkb $eahj vtnfl tktmnhjefh.jabsb kbsjyb [lt,f fyjlb^ 

[jkj eahj tktmnhjlflt,bsb kbsjyb - rfsjlb$& fv lhjc fqb'dht,f ltyb^ hfcfw 

f[kfdc rjhjpbbc ghjwtcb^ hjvtkcfw tktmnhjmbvbehb rjhjpbf tojlt,f& 

se rjhjpbf qbf wbc mdti [lt,f^ vfc tojlt,f fnvjcathekb rjhjpbf& 

mbvbehb rjhjpbf xmfhlt,f vfqfk ntvgthfnehfpt $cfvhtodtkj gbhj,t,ib$& 

kbsjyib ujubhlbc fhct,j,f phlbc rjhjpbbc cbxmfhtc& ajkflib ujubhlb^ 

xdtekt,hbd^ itlbc cekablt,bc^ vfufkbsfl^ FeS-bc cf[bs& rjhjpbbc ghjwtcib hrbybc 

cekablb bikt,f ujubhlo.fk,flbc $H2S$ ufvj.jabs^ hjvtkbw rjhjpbbc ghjwtcbc 

rfnfkbpfnjhc ofhvjflutyc& 

kbsjybcf lf kbsjyehb ityflyj,t,bc rjhjpbbc cbxmfht afclt,f ojybsb lf 

cbqhvekb vfxdtyt,kt,bs& 

kbsjyt,bc rjhjpbekb vtltuj,bc crfkbc vb[tldbs rjhjpbf ufybcfpqdht,f 

,fkt,ib% 

                                                                                          

                                                                                             w[hbkb =3-2       

rjhjpbbc vtltuj,f ,fkb 

 

chekbfl vtltub 

0^001 vrv$o &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 

ahbfl vtltub 

0^001 ÷ 0^05 vrv$o &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 

vwbhtl vtltub &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 

fhfvtltub&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 

 

 

0 

 

2 

7 

9 
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§ 3&7&2&  RJHJPBBCFUFY  LFWDF 

 

rjhjpbbcfufy lfwdbc .dtkfpt ufdhwtkt,ekb lf vfhnbdb vtsjlbf kbsjybc 

ptlfgbhpt lfvwdtkb facrbc - kfmbc^ cfqt,fdbc^ tvfkbc lf f&i& lflt,f& fcts facrc 

lf,fkb fbh- lf jhsmkitqotdflj,f lf vfqfkb o.fkufvpblb sdbct,t,b uffxybf^ hbsfw 

f,hrjkt,c kbsjybc ptlfgbhsfy o.kbc^ ;fyu,flbc lf fnvjcathjib itvfdfkb 

fuhtcbekb rjvgjytynt,bc itqotdfc& afmnbehfl^ kfmcfqt,fhbc atyf v[jkjl 

fve[hezt,c rjhjpbbc ghjwtcc& fvbnjv fv itvs[dtdfib lblb vybidytkj,f fmdc lfafhdbc 

[fhbc[c% atybc cbcmtc^ vbc cbvrdhbdtc^ sfyf,hj,fc^ o.kbc itqotdflj,fc^ itzblekj,bc 

cbvnrbwtc $flutpbfc$& 

kbsjybc lfafhdbcfc vbcb ptlfgbhblfy eylf vjwbkltc [ty]b lf ;fyub^ lfafhdf 

eylf ufrtsltc vhfdfkatybfyb^ cf/fthj qhecf lf ,einekt,bc ufhtit& 

o.kbs lfcdtkt,flj,bc itcfvwbht,kfl kfmcfqt,fdt,bc atyfc^ sfdbc v[hbd^ 

bwfdty wdbkbc itvflutykj,bs fy rf;vbofjhufyekb yfthst,bs^ hjvkt,bw fh cdtklt,f 

o.kbs& 

[ibhfl kfmcfqt,fdbc atybc mdti frtst,ty gbuvtynbc uheynbc $vfufkbsfl^ n.dbbc 

cehby]bc - Pb3O4$ atyfc& lfuheyndbc yfwdkfl pju]th f[ltyty kbsjybc ptlfgbhbc 

ajcafnbht,fc^ hjvkbc lhjcfw [lt,f ptlfgbhbc lfafhdf hrbybc^ vfyufyevbc^ sesbbc 

jhsjajcafnt,bc fy hrbybc lf vfyufyevbc ajcajhv;fdfc v;fdf vfhbkt,bc [cyfht,bs& 

ufv.fht,bc lfcfxmfht,kfl ufvjb.tyt,f rfkbevbc lf hrbybc ybnhbnt,b& ajcafnehb 

lfafhdbc ofhvjmvyfib vjyfobktj,c sdbsjy kbsjyb^ hjvtkbw ptlfgbhpt lfhxtybk 

jmcblt,sfy thsfl b[cyt,f vfajcafnbht,tk yfhtdib& 

ajcafnehb facrb rfhufl bwfdc yfrtsj,bc ptlfgbhc fnvjcathekb yfktmt,bcufy^ 

vfuhfv yfrkt,tatmnehbf vfhbksf lf v;fdfsf cecnb [cyfht,bcfufy lfcfwfdfl& fvhbufl^ 

ajcafnehb facrb ufvjlut,f v[jkjl ituheyndbcfsdbc^ hbc itvltufw eylf ufrtsltc 

lfvwdtkb atyf lf ltrjhfnbekb lfafhdf& 

rjhjpbbcfufy kbsjybc lfwdbc vbpybs ufvjb.tyt,f fuhtsdt vbybcvfudfhb 

vfcfkt,b - afbaehbc vbyfymfhb lf cbkbrfnehb lfafhdt,b& fcts lfafhdfc [fyuh'kbdb 

rjynhfmnbc gbhj,t,ibw rb uffxybf o.kbcfufy^ /fthbcf lf fbht,bcfufy vfqfkb lfvwdtkb 

sdbct,t,b& vfuhfv vbybcvfudfhb vfcfkt,b vuh'yj,bfhtf vtmfybrehb lf sthvekb 

lfhn.vt,bc vbvfhs^ hbc itltuflfw vfcpt xylt,f ,pfht,bc ,flt^ hfw ufyfgbhj,t,c 

kbsjybc ptlfgbhpt o.kbcf lf /fthbc itqotdfc lf^ itcf,fvbcfl^ rjhjpbfc& 

fv;fvfl lfveifdt,ekbf ybrtkbs^ rj,fknbs^ hrbybs^ gfkflbevbs^ gkfnbybs^ 

cgbkty'bs^ jmhjsb^ dthw[kbs^ hflbevbs lf fv kbsjysf ,fpfpt ofhvjt,ekb 

pjubthsb ityflyj,t,bs kbsjybc yfrtsj,bc ptlfgbhbc mbvbehb lfafhdbc vtsjlt,b& 

hrbyfc rjhjpbbcfufy bwfdc sesbf - vjsesbt,ekb hrbyf ufvjb.tyt,f cf[kbc 

uflfcf[ehfl $'kt,c 8-10 otkc$& vfuhfv sesbf rjycthdbc mbkt,bc lfcfvpflt,kfl fh 
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ufvjlut,f^ hflufyfw bub fldbkfl tmdtvlt,fht,f v;fdt,bc $vfufkbsfl^ [bkbc odtyib 

itvfdfkb v;fdt,bc$ ptvjmvtlt,fc& 

pqdbc o.fkib ajkflbc vbkcfltyt,bc rjhjpbbcfufy lfcfwfdfl ofhvfnt,bs 

ufvjb.tyt,f t&o& ghjntmnjhekb $lfvwdtkb$ fyjlbc vtsjlb& fcts vbkcfltypt 

thsbvtjhbcufy ufhrdtekb vfy'bkbc lfijht,bs vbfvfuht,ty vfuybevbc fyjlt,c& 

hfvltyflfw vfuybevb 'f,dbc vorhbdib hrbybc obyff ufykfut,ekb^ bub eahj fldbkfl 

b;fyut,f lf rjhjpbbcfufy bwfdc hrbyfc & 

rjhjpbbcflvb vfqfkb vluhflj,bs [fcbfslt,f fkevbyb^ vbe[tlfdfl bvbcf^ hjv 

Al 'f,dbc vorhbdib cfrvfjl vfqkff ufykfut,ekb& vfqfkb rjhjpbekb vluhflj,f 

fb[cyt,f fkevbybc ptlfgbhpt vbcb jmcblbc $Al2O3$ ofhvjmvybs^ hjvtkbw vzblhjl 

trdhbc ptlfgbhc^ fh ofhvjmvybc afifh mthwkc lf cfbvtljl bwfdc fkevbyc 

rjhjpbbcfufy& 

sesbbc^ rfkbc lf c[df kbsjybc atyf rjhjpbbcfufy bwfdc hrbyfc lfvwdtkb atybc 

vskbfyj,bc itvs[dtdfib^ vfuhfv vbcb lfpbfyt,bcfc $,pfhb^ ufyfx[fgyt,b$ 

tktmnhjmbvbehb ghjwtct,bc itltufl rjhjpbf eahj byntycbehfl vblbc^ dblht 

lfafhdbc ufhtit& 

rjhjpbbcfufy kbsjybc lfcfwfdfl afhsjl ufvjb.tyt,f jmcblbht,bc vtsjlb^ 

hjvkbc lhjcfw vblbc hrbybc thsudfhb gfcbdfwbf& vfufkbsfl^ rjywtynhbht,ekb 

ujubhlv;fdf lf fpjnv;fdf fh ehsbthsmvtlt,c hrbyfcsfy jmcblehb facrbc ofhvjmvybc 

ufvj& 

rjhjpbbc itcfvwbht,kfl b.tyt,ty fuhtsdt by/b,bnjht,c - ybdsbtht,t,c^ 

hjvtksf vwbht ljpfcfw rb mbvbehb ghjwtct,bc itytkt,bc fy ito.dtnbc eyfhb fmdc 

$inhibere - itrfdt,f^ ufxtht,f$& 

fnvjcathekb rjhjpbbc  ths-thsb .dtkfpt vfhnbdb by/b,bnjhbf yfnhbevbc 

ybnhbnb $NaNO2$^ hjvtkbw ajkflbc lf se]bc yfrtsj,t,bc rjycthdfwbbcfsdbc 

ufvjb.tyt,f& 

fv;fvfl vcjakbj ghfmnbrfib rjhjpbbcfufy kbsjybc lfcfwfdfl 'bhbsflfl 

itvltub vtsjlt,b ufvjb.tyt,f% 

1& lfwdf ktubht,bs^ kbsjyib vfktubht,tkb tktvtynt,bc $Ni, Co, Cr lf c[df$ 

it.dfybs - itltufl vbbqt,f e;fyufdb ajkflt,b^ ityflyj,t,b& vfufkbsfl^ cgbkty'bc 

it.dfybs vbbqt,f rjhjpbbcflfvb vluhflb cfvityt,kj ajkflt,b& rjhjpbbcflvb 

vluhflb ths-thsb cfvityt,kj ajkflbf 2X18H9 vfhrbc ajkflb^ hjvkbc 

itvflutykj,fib itlbc yf[ibh,flb 0^15-0^20)^ ybrtkb 8-9^5)^ mhjvb 17-19)& fctsb 

ajkflb ;fyubs fh bafht,f^ vfuhfv rjhjpbbc ghjwtcb vfbyw vblbc^ sevwf ytkf& 

2& kbsjybc lfwdf c[df kbsjybc facrbs% 

-w[tkb lfafhdbs - ufvlyfhb kbsjybs $sesbf^ rfkf^ n.dbf$ itdct,ek f,fpfyfib 

xf'bhdbs* 
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-ufkdfyehb lfafhdbs* 

-vjkbsjyt,bs - ufvlyfhb kbsjybc atybc itahmdtdf itreviekb /fthbc oytdbs* 

-kbsjybc yfrtsj,bc ptlfgbhpt gkfcnvfcbc $gjkbdbybmkjhblbc^ 

gjkbtsbktybc^ gjkbfvblt,bc$ facrbc lfnfybs& tc vtsjlb ghjuhtcek vtsjlsf hbw[dc 

vbtresdyt,f& 

 

 

 

§ 3&8&  CBCNTVF ^^MFKFMB - UFHTVJ@ 

 

beytcrjv 1972 otkc sfyfvtlhjdt mfkfmt,bc ghj,ktvt,bc ufy[bkdbcfc lffcrdyf% 

mfkfmb^ hjvtkbw flht wbdbkbpfwbbc ufdktybc wtynhb b.j^ lqtc ufyb[bkt,f hjujhw 

yt,bcvbthb ajhvbc ufzez.bfyt,bc o.fhj& $b[&§ 2&3&$ & mfkfmbc ,eyt,hbd ufhtvjc sdbsjy 

flfvbfyb wdkbc sfdbcb w[jdht,bc otcbs& 

mfkfmib cfvhtodtkj cfofhvjsf^ tythutnbrbc^ nhfycgjhnbc rjywtynhfwbbc 

o.fkj,bs  ufyeo.dtnkbd efhtclt,f mfkfmbc ufhtvjc trjkjubehb vlujvfhtj,f^ hbc 

itltuflfw bphlt,f flfvbfyt,bc fdflj,f& 

fnvjcathek /fthib ufvjahmdtekb vfdyt ybdsbtht,t,bc vybidytkjdfyb yfobkb  

$ yf[ibh,flbc jmcblbc 90)-vlt^ yf[ibho.fk,flt,bc 80)-vlt^ fpjnbc jmcblt,bc 80)-

vlt$ vjlbc  cfnhfycgjhnj cfiefkj,t,bs ufvjodtek lf,by'eht,fpt& ufhlf 

xfvjsdkbkb ybdsbtht,t,bcf^ fdnjnhfycgjhnb fnvjcathjc f,by'eht,c lblb 

hfjltyj,bc n.dbbc yfthst,bs& ufvjyf,jkmdt,bc hfjltyj,f lfvjrblt,ekbf cfv 

'bhbsfl afmnjhpt% 

- fdnjvj,bkbc rjycnhemwbfpt lf cfodfdbc cf[tj,fpt^ 

- cfnhfycgjhnj cfiefkt,bc ntmybreh vlujvfhtj,fpt^ 

- upbc cfafhbc vlujvfhtj,fpt lf cfupfj vj'hfj,bc htuekbht,fpt& 

fdnjnhfycgjhnbc ufvjyf,jkmdt,bc .dtkfpt njmcbrehb rjvgjytynt,bf% 

,typjlbfkrbkfvbyt,b^ n.dbf^ yf[ibh,flbc jmcblb lf c[d& 

cfyrn-gtnth,ehuib lfabmcbht,ekbf lf,by'eht,bc 44 fsfcb cnfwbjyfhekb 

o.fhj& vfsufy ufovtylbc cbcntvbs fqzehdbkbf v[jkjl .jdtkb vtjs[t& 

ufvjyf,jkmdt,bc 70)  vjlbc nhfycgjhnpt& 

mfkfmbc gbhj,t,ib .dtkfpt vtnfl itcofdkbkbf n.dbbs lf,by'eht,f* bc eahj 

vtnbf flubkt,ib^ cflfw vtnbf /evecb $ytijvgfkf$^  fye mfkfmbc ybflfuib - gfhrt,ib^ 

,fqt,ib^ crdtht,ib^ fdnjcfnhfycgjhnj vfubcnhfkt,bc ufcodhbd& fvfcsfy n.dbf 

fqvjxtybkbf fdnjcfnhfycgjhnj vfubcnhfkt,bc ufcodhbd ybflfuib cfrvfjl qhvfl& 

 pqdhekfl lfcfidt, rjywtynhfwbfc vybidytkjdyfl fqtvfnt,f ybflfuib 

yfdsj,ghjlemnt,bc itvwdtkj,fw& 
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ufhlf fvbcf^ ufvjrdktdt,bs lflubylf^ hjv mfkfmbc ,bybc 1 k /fthb 100 vky 

vfdyt yfobkfrc itbwfdc& 

mfkfmbc vjcf[ktj,fpt efh.jabsfl vjmvtlt,c fhf vfhnj  mbvbehb 

lfv,by'eht,kt,b^ fhfvtl abpbrehbw -  [vfehb^ db,hfwbf^ tktmnhjvfuybnehb dtkt,b& 

mfkfmbc [vfehbc 80) vjlbc nhfycgjhnbc [vfehpt& $b[& sfdb 9$&  

,eyt,fpt efh.jabsfl vjmvtlt,c lblb hfjltyj,bc v.fhb cfs,j,bc lfodf $.jdtk 

1 vw[jdht,pt vjlbc 6 n lfvodfhb cfodfdb$& 

.jdtkokbehfl gjkbujyt,pt^ cflfw [lt,f njmcbrehb yfhxtyt,bc ufedyt,kt,f^ 

uffmds cfiefkjl 70 fsfcb njyf yfhxtyb^ vfs ijhbc 40 fsfcb njyf s[tdflb yfhxtyb& 

erfyfcrytk okt,ib vcjakbjc ,tdh mfkfmib ufhtvjc vlujvfhtj,bc 

ufcfev]j,tct,kfl itvjbqtc ybflfubc lfwdbc yjhvfnbdt,b^ hjvtksf vbpfybf 

vjmfkfmtsf trjkjubehb ecfahs[jt,bc epheydtk.jaf& ,tdh mfkfmib itbveifdtc 

rjyrhtnekb ghjuhfvf  #ceasf mfkfmb@& fv ghjuhfvbc 'bhbsflb vbvfhsekt,t,bf% 

- mfkfmbc rtsbkvjo.j,f* 

- cfvhtodtkj lf cf.jafw[jdht,j yfhxtyt,bc  ufedyt,kt,bcf lf uflfveifdt,bc 

jhufybpt,f* 

- o.kbc j,btmnt,bc lfwdf lf hfwbjyfkehb ufvj.tyt,f* 

-fnvjcathekb /fthbc lfwdf lf,by'eht,bc cnfwbjyfhekb lf vj'hfdb 

o.fhjt,blfy* 

-mfkfmbc vodfyt yfhufdt,bc lf^ ufycfresht,bs^ lfwekb ,eyt,hbdb 

nthbnjhbt,bc ityfhxeyt,f lf ufev]j,tct,f* 

-trjkjubehb ecfahs[jt,bc epheydtk.jaf hfljybs hflbjfmnbehb lf,by'e-

ht,bc^ fuhtsdt yfdsj,ghjlemnt,bc lf njmcbrehb ybdsbtht,t,bc fdfhbekb lfqdhbcfc 

mfkfmbc ufhtvjc lf,by'eht,bc ghj,ktvt,bc uflfzhbc upbs& 

trjkjubehb ecfahs[jt,f vjbwfdc% mfkfmbc ufhtvjc vlujvfhtj,fpt vrfwh 

trjkjubeh rjynhjkc* ufhtvjc lfwdbc trjyjvbrehb vtmfybpvbc chek.jafc* 

trjkjubehb fqphlbc lf ,bjkjubehb ufyfskt,bc ljybc fvfqkt,fc& 

mfkfmbc ufhtvjc lfwdbc vbpybs cfbynthtcj cfveifjt,b xfnfhlf erfyfcrytk 

okt,ib vjcrjdib% 

- kbrdblbht,ekbf 400-pt vtnb flubkj,hbdb cfmdf,t* 

- lfvjynf;lf fbhufovtylbcf lf vndthlfzthbc 10 fsfcpt vtnb cbcntvf* 

- mfkfmbc afhukt,c ufhtsff ufnfybkb fy htrjycnhebht,ekbf 400 cfofhvj lf 

cffvmhj^ hjvkt,bw ufvjfahmdtdty vjcf[ktj,bc ]fyvhstkj,bcfsdbc vfdyt 

ybdsbtht,t,c* 

- vjcf[ktj,bcf lf cfofhvjt,bc cfcvtkb o.kbs epheydtkcf.jafl vo.j,hib 

xfluf o.kbc v'kfdhb cbcntvf* 

- fitylf yfufduflfvfveifdt,tkb lf yfufdcfodfdb mfh[yt,b* 
- cbcntvfnehfl nfhlt,f vlbyfht vjcrjdbc rfkfgjnbc ufovtylbc cfveifjt,b* 
- vjcrjdbc bhudkbd 172 fsfc /f-pt itbmvyf n.t-gfhrbc cfhn.tkb* 
- mfkfmbc afhukt,ib ufitylf ,tdhb gfhrb lf ,ekdfhb& 
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SFDB   4 
TYTHUTNBRF  LF   UFHTVJ 

§ 4&1& <EYT<HBDB HTCEHCT<B 

 

,eyt,hbdb htcehct,b flfvbfybc w[jdht,bc evybidytkjdfytcb lf .dtkfpt 

fhct,bsb yfobkbf^ hfvltyflfw flfvbfybc w[jdht,bc ljyt vzblhjlff lfrfdibht,ekb 

,eyt,hbdb htcehct,bs epheydtk.jafpt lf vfsb ufvj.tyt,bc [fcbfspt& ,eyt,hbdb 

htcehct,bc mdti buekbc[vt,f% vflyt,b^ yf[ibhb^ yfdsj,b^ ,eyt,hbdb fbhb^ [t-n.t^ 

o.fkb^ vsbc o.fkb^ cfrdt,b htcehct,b& ,eyt,hbdb htcehct,bc vjgjdt,bc lf cfiefkj 

[dtlhbsb vj[vfht,bc lbyfvbrf .jdtkokbehfl bphlt,f& fct^ vfufkbsfl^ ths flfvbfypt 

,eyt,hbdb htcehct,bc cfiefkj [dtlhbsb vj[vfht,f $njyf$ itflutyc% 

1913 o& - 4^9 

1940 o& - 7^4 

1960 o& - 14^3 

1970 o& - 18^5 

2000 o& - 35-40 

\\ cfereytib yfdsj,bc vjgjdt,f ufbpfhlf 140-]th^ 

,eyt,hbdb fbhbc -#- 650-]th^ 

hrbybc vflybc -#- 15-]th^ 

[t-n.bc -#- 10-]th^ 

mdfyf[ibhbc -#- 4-]th lf f&i& 

ltlfvbobc obfqblfy rfwj,hbj,f .jdtkokbehfl bqt,c lff[kjt,bs 120 vkhl n 

c[dflfc[df cf[bc ytlktekcf lf cfvityt,kj vfcfkfc lf 800 vky njyfpt vtn c[dflfc[df 

kbsjyc& 

erfyfcrytkb 30 okbc vfy'bkpt kfsbyehb fvthbrbc mdt.yt,ib fbhbc vjgjdt,f 

ufbpfhlf 20-]th^ f[kj lf ief fqvjcfdktsbc mdt.yt,ib - 70-]th& 1989 okbcfsdbc 

vcjakbjib vjbgjdtc lff[kjt,bs 40 nhbkbjyb v3 fbhb& 

.jdtkokbehfl cfcfhut,kj obfqbctekbc vjgjdt,bc lf uflfveifdt,bc itltufl 

ofhvjbmvyt,f 3 vkhl v3 uflf[cybkb mfyt,b lf ofhvjt,bc yfhxtyt,b& ufvjb.tyt,f vfsb 

v[jkjl 40)& fvhbufl^ flubkb fmdc vfs lfuhjdt,fc^ hfw ufhtvjc lf,by'eht,bc o.fhj 

[lt,f& 

ufcekb cfereybc 70-bfy okt,ib ths cek vjcf[ktpt tythubbc vj[vfht,f 

$gbhj,bsb cfodfdbc ru$ itflutylf% 

fii&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&11 554 

cchr&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&5 229 

uthvfybf&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&5 922 

fqvjcfdkts tdhjgbc  

mdt.yt,b $cfiefkjl$&&&&&&&&&&&&&&&&&&&&&&&&2 037 

ulh&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&6 789 
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ghjuyjpbc vb[tldbs 2030 okbcfsdbc rfwj,hbj,f vjb[vfhc fhf evtntc 44 vkhl 

njyf gbhj,bs cfodfdc^ [jkj vbybvfkehb dfhbfynbc vb[tldbs - 28 vkhl njyf gbhj,bs 

cfodfdc& 

\\+ c-bc iefib tythutnbrekb htcehct,bc cfthsj [fh]b 1981-90 okt,sfy 

itlfht,bs 10-15-]th ufbphlt,f^ [jkj ,bhsdekb cfodfdbcf $jhufyek cfodfdpt 

uflfsdkbs$ - 60-70-]th& aenehjkjut,bc itafct,bs^ vbythfkehb htcehct,bc 

vjgjdt,bc vfqfkb ntvgt,bc itvs[dtdfib yfdsj,b cfrvfhbcb bmyt,f 30-35 okbc 

ufyvfdkj,fib^ mdfyf[ibhb lf ,eyt,hbdb fbhb rb - 150-300 okbc ufyvfdkj,fib& 

 

 

 

§ 4&2&  TYTHUTNBREKB  GHJ<KTVT<B 

 

sdfkcf lf [tkc ief lyt,f #ektdb@^ hjujhw fmfvlt tujyfs^ o.fhjt,b - yfdsj,b^ 

,eyt,hbdb fbhb^ mdfyf[ibhb& vcjakbjib bphlt,f tktmnhjtythubbc vj[vfht,f& 

vfufkbsbcfsdbc^ 1980 otkc rfwj,hbj,fv vjb[vfhf tythubf^ hjvtkbw 10 vkhl n 

gbhj,bsb cfodfdbc tmdbdfktynehbf& 

tythubbc vj[vfht,bc fctsb vjyfwtvt,bc lf bv afmnbc ufsdfkbcobyt,bs^ hjv 

f[fkb cf,fljt,bc fsdbct,f cek eahj lf eahj 'ytklt,f^ fmnefkehb [lt,f ,bhsdekb 

tythutnbrbc ufydbsfht,f& 

xthyj,bkbc nhfutlbfvlt ,bhsdekb tythutnbrf fh bodtdlf ibic 

cfpjufljt,fib& lqtcfw^ vbe[tlfdfl ghjntcnt,bcf^ ,tdhb hxt,f ,bhsdekb cfs,j,bc 

ufvj.tyt,bc vjv[ht& fvbcfsdbc fhct,j,c ,tdhb vbptpb% 

-obfqbctekb cfs,j,b ,tdh trjkjubeh ghj,ktvfc mvybc* 

-fknthyfnbekb o.fhjt,b itpqelekbf* 

-vpbc tythubbc rjywtynhbht,f ]th]thj,bs 'fkbfy 'dbhbf lf fhfhtynf,tkehb 

$bidbfsb ufvjyfrkbct,bc ufhlf$& 

fmtlfy ufvjvlbyfht^ ,tdhb sdkbc^ hjv tythubfpt vpfhlb vjs[jdybkt,bc 

lfrvf.jabkt,f v[jkjl ,bhsdek cfs,j,c ite'kbf& ,bhsdekb tythutnbrbc ,tlb 

lfvjrblt,ekbf ecfahs[jt,bc ljytpt lf bvfpt^ se hfvltyfl itehbult,f [fk[b 

fnjvehb tktmnhekb cflueht,bc $FTC$ veifj,fc& vfufkbsfl^ bfgjybfib ecfahs[jt,bc 

ntmybrbc ljyt bvltyfl vfqfkbf^ hjv vcjakbjib elbltcb aerecbvbc FTC fut,ekbf 

ctbcvjkjubeh pjyfib $10 ,fkfvlt$& cfthsjl^ bfgjybf fnjvehb tktmnhjcflueht,bc 

cbv'kfdhtt,bc ufphlbc kblthb uf[lf% 1991 okblfy vcjakbjib fut,ekb 23 fnjvehb 

tktmnhjcfluehblfy 12 bfgjybfib fitylf& uf,tlekfl ythufdty ,bhsdek cfs,j,c 

ahfyut,bw& 

uthvfybfib FTC-bc oyffqvltu fv,j[t,ek vjcf[ktj,fc bodtdty cfluehib^ hfsf 

fxdtyjy cbcntvbc ecfahs[jt,bc cfbvtljj,f& 



 25

fv;fvfl vcjakbjib 400-vlt fnjvehb ,kjrbf^ hjvkt,bw vstkb 

ufvjveifdt,ekb tktmnhjtythubbc 20)-c b'ktdf& xthyj,bkbc rfnfcnhjafv uf[kbxf 

vcjakbj cfpjufljt,hbj,bc fphb& pjubthsb mdt.fyf cfthsjl efhbc smvfc fgbht,c 

fnjvehb tythubbc ufvj.tyt,fpt& idtltsvf uflfo.dbnf sfdbcb 6 fnjvehb 

tktmnhjcfluehbc lf[ehdf& fdcnhbfc rb lqtvlt fh xfe.tyt,bf vo.j,hib sfdbcb 

thsflthsb FTCb& 

,tdhb mdt.ybc tythutnbrfib vybidytkjdfyb flubkb ezbhfdc /blhjtythutnbrfc^ 

sevwf vfcfw fmdc sfdbcb efh.jabsb v[fht& thsb it[tldbs^ /blhjtktmnhjcfluehb 

$/TCB$ trjkjubehfl ceasf     cfluehbf^ hjvtkcfw fh fmdc fhfdbsfhb yfhxtyb& vfuhfv 

ubufynehb o.fkcfwfdt,bc fut,bcfc cfmvt udfmdc trjkjubehfl fhf[tkcf.htk 

afmnjht,sfy% bqegt,f vbkbjyj,bs re,ehb vtnhb 'dbhafcb vthmfyb^ bn,jht,f 

vbkbjyj,bs /tmnfhb cfcjakj-cfvtehytj vbot,b lf n.tt,b^ pbfylt,f ,bjwtyjpb 

rfi[fkbc vbvlt,fht e,yt,pt^ pfhfklt,f vtstdptj,f lf stdpzthf lf f&i& 

ufhlf fvbcf^ ufydbsfht,ek mdt.yt,ib /blhjvityt,kj,bcfsdbc vwbht 

itcf'kt,kj,ff lfhxtybkb& fii-ib ufvj.tyt,ekb /blhjhtcehct,bc obkb erdt 60)-c 

itflutyc^ tdhjgfib - 30)-c& v'kfdhb /blhjtktmnhjcflueht,bf fut,ekb dtytcetkfib 

$10 vky rdn$^  ,hfpbkbfib  $12^6 vky rdn$^  xbytsib $13 vky rdn$^ hectsib $10 vky rdn$& 

sfyfvtlhjdt tktmnhjtythutnbrbc cfae'dtkc ofhvjflutyc s,ehb 

tktmnhjcflueht,b $STCB$^ hjvtksf obkpt vjlbc ufvjveifdt,ekb 

tktmnhjtythubbc 70-80)& eylf fqbybiyjc^ hjv s,jtktmnhjcflueht,b ufhlf bvbcf^  

hjv ufhtvjc f,by'eht,c lblb hfjltyj,bs fbhflb lf v.fhb ufv,by'eht,kt,bs^ bub 

ufhtvjc uflfcwtvc lblb hfjltyj,bs cbs,jc lf bodtdc ufhtvjc s,eh lf,by'eht,fc& 

vjvfdfkb tresdybc bv mdt.yt,c^ hjvkt,bw cfrvfhbc cf[cht,c xflt,ty 

tythujlfvpjufdb ntmyjkjubt,bcf lf tythubbc fknthyfnbekb o.fhjt,bc 

itveifdt,fib& fvbc vfufkbsfl ufvjlut,f tythutnbrbc ufhlfmvybc kbltht,b - bfgjybf 

lf idtltsb& 

vtwybthsf yfobkb sdkbc^ hjv vjf[kjt,ekb tythutnbrekb rhbpbcblfy 

thsflthsb ufvjcfdfkbf tythubbc fknthyfnbekb o.fhjt,bc ufvj.tyt,f& vfuhfv 

fknthyfnbekb o.fhjt,bc ,fpfpt vc[dbkvfcinf,ehb tythujityf[df fh fvfhskt,c& 

fctsb tythubbc vbqt,fpt ufotekb tythujlfyf[fh]t,b [ibhfl njkbf fy jlyfd 

fqtvfnt,f fv o.fhjt,blfy vbqt,ek tythubfc& ,tdhb vtwybthbc $vfu& wyj,bkb abpbrjcb 

g&rfgbwfc$ fphbs^ fknthyfnbekb o.fhjt,b cthbjpekfl dth itfdbohjdt,c 

nhflbwbek tythujvfnfht,kt,c& 
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§ 4&3&  RFWJ<HBJ<BC  VBTH  TYTHUBBC  O>FHJT<BC  VJ{VFHT<F 

 

yt,bcvbthb cf[tkvobajc trjyjvbrf lfvjrblt,ekbf ytlktekbcf lf tythubbc 

fhct,j,fpt& vtehytj,bc bctsb lfhut,b^ hjujhbwff% vityt,kj,f^ nhfycgjhnb^ 

vhtodtkj,f^ cjakbc vtehytj,f^ ufyfgbhj,t,ty c[dflfc[dfudfhb ytlktekbcf lf 

tythubbc cek eahj vtnfl ufvj.tyt,fc lf rfwj,hbj,f dth bn.dbc efhc ,eyt,hbdb 

cbvlblhbc ufvj.tyt,fpt& ,eyt,hbdb cbvlblht .jdtksdbc b.j lf bmyt,f vfnthbfkehb 

cfae'dtkb ofhvjt,bcf^ hjvkbc vbpfybf flfvbfysf w[jdht,bc ljybc fvfqkt,f& hfw 

vtnbf vjcf[ktj,f^ vbs eahj vtn htcehct,c vjbs[jdc bub& fmtlfy ufvjvlbyfht^ 

sfyfvtlhjdtj,bc evybidytkjdfytcb ghj,ktvff cf[tkvobajc epheydtk.jaf cfs,j,-

tythutnbrekb htcehct,bs& 

eryfcrytkb 75 okbc vfy'bkpt vcjakbjib tktmnhjtythubbc ofhvjt,f ufbpfhlf 

1000-]th $fmtlfy 80-85) - yf[ibho.fk,fljdfyb cfodfdbc lfodbc [fh]pt$^ yfdsj,bc 

ofhvjt,f rb - 50-]th& rfwj,hbj,f ,eyt,hbdb htcehct,bc $mdfyf[ibhb^ yfdsj,b^ 

,eyt,hbdb fbhb^ njhab^ abmfkb$ odbc lf fnjvehb tythubbc ufvj.tyt,bc cfiefkt,bs 

.jdtkokbehfl qt,ekj,c epfhvfpfh tktmnhjtythubfc& 

tythujhtcehct,bc ths-thsb 'bhbsflb vjv[vfht,tkbf nhfycgjhnb& 1985 otkc 

nhfycgjhnvf vjb[vfhf vcjakbj tythujhtcehct,bc 20) $fii-ib - 27)^ bfgjybfib - 

15^2)^ tdhjgfib - 15-16)$& 

 

 

 

§ 4&4&  TYTHUBBC   O>FHJT<B 

 

tythubbc vybidytkjdfyb ajhvt,bf% mbvbehb $tysfkgbf^ ibyfufyb tythubf$^ 

tktmnhekb^ tktmnhjvfuybnehb ufvjc[bdt,bc $cbyfskbc$^ s,ehb^ vtmfybrehb 

$vj'hfj,bc tythubf$ lf ,bhsdekb tythubf& 

tythubf itb'kt,f ufhlfbmvyfc thsb ajhvblfy vtjhtib^ vfuhfv fv lhjc vbcb 

yfobkb ecfhut,kjl ufyb,ytdf $sthvjlbyfvbrbc + rfyjyb$& fye tythubbc .jdtkb 

ufhlfmvybcfc cfcfhut,kj tythubbc hfjltyj,f vwbhlt,f^ [jkj ecfhut,kj tythubbc 

hfjltyj,f bphlt,f& yfrkt,fl cfdfhfeljf^ hjv ef[kjtcb hfvltybvt vbkbjyb okbc 

ufyvfdkj,fib cfcfhut,kj tythubbc vstkb vfhfub fvjboehjc& ghj,ktvf bcff^ hjv 

tythubbc pjubthsb cf[t fldbkvbcfodljvbf^ [jkj pjub - bctd 'ytkfl vbcfodljvb 

hxt,f& 

\\+ cfereybc lfcfo.bcib erdt ufvjbrdtsf^ hjv rfwj,hbj,f vfkt fvjoehfdc 

tythubbc .dtkf fldbkvbcfodljv o.fhjc lf cek eahj vtnfl vbvfhsfdc yfrkt,fl 

vbcfodljv o.fhjt,c& yf[& 16-pt vjwtvekbf vptcsfy^ vbofcsfy lf vsdfhtcsfy 
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lfrfdibht,ekb tythubbc vybidytkjdfyb o.fhjt,b^ hjvtksfufy tythubbc .dtkfpt 

vybidytkjdfyb o.fhjf vpt& 

                                      vwtyfhtt,b lf w[jdtkt,b 

                                                                           mdfyf[ibhb lf njhab 

                               cfodfdb obfqbctekb             yfdsj,b 

                                                                                                      ,eyt,hbdb fbhb 

                ajnjcbystpb 

                              vwtyfhtekb ptsb 

                cgbhnt,b 

                                         ,bjvfcf                ,bjufpb 

    cfrdt,b  $wbkt,b^ w[bvt,b^ yf[ibho.kt,b$ 

               vthmfyb 

vpt 

                                                   fvbylbc afmnjhb 

                                                   odbvf% /blhjtktmnhjtythubf 

                                                   mfhb% mfhbc tythubf 

                                                    vpt% vpbc tythubf  

 

                                                                ,bhsdekb tythubf 

                                                                ,bhsdekb uf.jaf $ehfyb$ 

ltltvbof                                                ,bhsdekb cbystpb $o.fk,flb$ 

                                                                utjsthvekb tythubf 

                                                                utjsthvekb o.kt,b 

                                                                w[tkb jhsmkbc ,eyt,hbdb htpthdefht,b 

                                                                w[tkb vsbc mfyt,b 

 

vsdfht                                     pqdbc vjmwtdbc tythubf 

 

 

yf[& 16& tythubbc c[dflfc[df o.fhj 

 

 

ltlfvbofpt lfwtvekb vpbc tythubf yfobklt,f% 

-ltlfvbobc ptlfgbhbc ufcfs,j,fl $~ 47)$* 

-,eyt,fib o.kbc oht,heydfpt $ ~ 22)$* 

-mfhbc^ nfkqt,bc lf jrtfybc lbyt,t,bc ofhvjmvyfpt $fhf evtntc 0^1)$* 
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-ajnjcbystpbc ghjwtcpt $0^03)$& fmdt eylf fqdybiyjs^ hjv pecnfl 

ajnjcbystpbc o.fkj,bs dakj,s cfsflfhbuj tythubbc vsfdfh ajhvt,c - cfodfd 

obfqbctekc lf ,bjvfcfc& 

ltlfvbobc ptlfgbhb vpbcufy .jdtkokbehfl qt,ekj,c 3.1024 ]jek tythubfc& 

se fv cblbltc itdflfht,s ,eyt,hbdb fbhbc^ mdfyf[ibhbc^ yfdsj,bc lf ehfybc lfpdthbk 

vfhfut,ib itvwdtk tythubfc^ yfstkb uf[lt,f^ hjv ltlfvbof ths rdbhfib vpbcufy bqt,c 

tythubbc bcts hfjltyj,fc^ hjvtkbw jh]th lf vtnfl fqtvfnt,f ltlfvbofpt fhct,ek 

tythubbc .dtkf wyj,bk vfhfuc& 

tythubbc o.fhjt,b $htcehct,b$ b.jaf jh lbl ]ueafl% ufyf[kt,fl lf 

fhfufyf[kt,fl o.fhjt,fl $htcehct,fl$& 

tythubbc ufyf[kt,flb o.fhjt,b [fcbfslt,f lhjbc itlfht,bs vwbht vjyfrdtsib 

,eyt,hbdb itdct,bs^ hbc o.fkj,bsfw fctsb tythubf velvbdfl  vbcfodljvbf& tythubbc 

ufyf[kt,fl o.fhjt,c vbtresdyt,f% ,bjvfcf^ utjsthvekb tythubf^ /blhjtythubf^ vpbc 

lf mfhbc tythubf^ [t-n.t^ o.kbc vbmwtdf-vjmwtdbc tythubf& 

tythubbc fhfufyf[kt,flb o.fhjt,bc itdct,f tythubbc ufvj.tyt,bc itvltu 

ite'kt,tkbf& tythubbc fhfufyf[kt,fl o.fhjt,c vbtresdyt,f cfodfdb obfqbctekb 

$mdfyf[ibhb^ njhab^ abmfkb^ yfdsj,b^ ,eyt,hbdb fbhb$^ o.fk,flb^ ,bhsdekb cfodfdb 

$ehfybc vflfyb$& 

 

 

 

§ 4&4&1&  TYTHUBBC  UFYF{KT<FLB  HTCEHCT<B 

 

tythubfsf  o.fhjt,b^ hjvtksfw hfvltybvt fsfcb okbc vfy'bkpt  ite'kbf 

rfwj,hbj,bc lqtdfyltk vjs[jdyfcsfy itlfht,bs fs]th vtnb tythutnbrekb 

vjs[jdybc lfrvf.jabkt,f tythubbc ufyecfpqdhtkfl [fyuh'kbdvjmvtl o.fhjt,c 

ofhvjflutyty& fctsbf% vpbc tythubf^ ,bhsdekb tythubf $,bhsdekb uf.jaf^ ,bhsdekb 

cbystpb$^ rjynhjkbht,flb sthvj,bhsdekb cbystpb^ fuhtsdt ,bjvfcf lf^ ,jkjc^ 

utjsthvekehb tythubf&  

tythubfcsfyff lfrfdibht,ekb bctsb wyt,t,b^ hjujhbwff%  

- gjntywbehb htcehct,b - [tkvbcfodljvb ghmnbrekb ufvj.tyt,bcfsdbc* 

- ntmybrehfl htfkbpt,flb htcehct,b - gjntywbehb htcehct,bc yfobkb^ 

hjvtkbw sfyfvtlhjdt ntmyjkjubt,bc cfiefkt,bs itb'kt,f ufvj.tyt,ek bmytc 

ghfmnbrekb vbpyt,bcfsdbc ufhtvjpt fhct,bsb pbfybc vb.tyt,bc ufhtit* 

- trjyjvbrehfl [tkvbcfodljvb htcehct,b - ntmybrehfl htfkbpt,flb 

htcehct,bc yfobkb^ hjvtksf fsdbct,f tatmnehbf lf epheydtk.jabkbf abyfycehb^ 

vfnthbfkehb lf ihjvbsb htcehct,bs& tythubbc fhfnhflbwbekb ufyf[kt,flb 
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o.fhjt,bc gjntywbehb htcehct,b  vhfdfk]th fqtvfnt,f rfwj,hbj,bc fhf vfhnj 

sfyfvtlhjdt^ fhfvtl gthcgtmnbek vj[vfht,fcfw& 

tythubbc nhflbwbek o.fhjt,c vbtresdyt,f tythubbc fhfufyf[kt,flb o.fhjt,b^ 

hjvkt,bw egbhfntcfl ofhcekib ufvjb.tyt,jlf $yf[ibhb^ ,eyt,hbdb fbhb^ yfdsj,b^ 

,jkj [fyt,ib -  ehfyb$& 

erfyfcryrk [fyt,ib tythubbc nhflbwbekb o.fhjt,bc itcfwdktkfl tythubbc 

fhfnhflbwbekb o.fhjt,bc ufvj.tyt,f lfbo.tc& vfsufy .dtkfpt vybidytkjdfybf 

,bhsdekb uf.jabc^ mfhbc^ pqdbc nfkqt,bc lf vjmwtdbc^ vpbc tythubf lf fuhtsdt 

,bjvfcbc uflfveifdt,bc upbs vbqt,ekb tythubf& 

 vcjakbj tythutnbrekb rjyathtywbbc vjyfwtvt,bs ef[kjtcb 30 okbc 

vfy'bkpt vybidytkjdyfl ufbphlt,f tythubbc vbqt,f yf[ibhbc^ ,bhsdekb cfodfdbc^ 

fuhtsdt vpbc lf utjsthvekehb o.fhjt,bc lf[vfht,bs& [jkj eahj ijhtek 

vjvfdfkib tythubbc egbhfntcb o.fhj uf[lt,f% ,bhsdekb uf.jaf^ ,bhsdekb cbystpb^ 

fuhtsdt vpbc tythubf& sevwf fv;fvfl ]th rbltd fhff ufhrdtekb^ se hf ljytvltf 

itcf'kt,tkb^ vj[th[t,ekb^ ecfahs[j lf trjyjvbrehfl vjvut,bfyb fv o.fhjt,blfy 

tythubbc vbcfqt,fl cfsfyflj ntmyjkjubbc itmvyf& 

VPBC TYTHUBBC GBHLFGBHB UFHLFMVYF& yf[& 16-lfy vjxfyc^ hjv vpbc 

tythubf ufvjb.tyt,f c[dflfc[df ajhvbs ~ obfqbctekb^ ,bjvfcf^ mfhbc lf /blhjtythubf`& 

tythubbc fv ajhvfsf ufvj.tyt,f fhbc vpbc tythubbc fhfgbhlfgbhb ufhlfmvyf 

rfwj,hbj,bcfsdbc cfcfhut,kj tythubbc ajhvfib& 

vpbc tythubbc gbhlfgbhb ufhlfmvybc ufdhwtkt,ekb vtsjlbf vpbc gfytkt,bc 

ufvj.tyt,f& vpbc gfytkt,c fvpflt,ty hjvtkbvt kbsjybcufy $hfvltyflfw kbsjyb cbs,jc 

rfhu ufvnfhc ofhvjflutyc$& fv vbpybcfsdbc [ibhfl b.tyt,ty cgbkty'c& vfc afhfdty ifdb 

athbc cfafhbs^ hfsf gfytkvf erts isfysmfc vpbc cbyfskt& vpbc gfytkt,c^ xdtekt,hbd^ 

fvfuht,ty cf[kt,bc cf[ehfdt,pt lf b.tyt,ty cfw[jdht,tkb cf[kt,bc ufcfs,j,fl& 

vpbc tythubbc ufhlfmvyf itb'kt,f fuhtsdt ajnjtktvtynt,bc lf[vfht,bs^ 

vfuhfv vfhub mvtlt,bc rjtabwbtynb 20)-c fh fqtvfnt,f lf fvbnjv yfrkt,fl 

tatmnehbf& fv;fvfl veifj,ty ajnjtktvtynt,bc tatmnehj,bc fcfvfqkt,kfl& fv 

vbpybs b.tyt,ty ehfybc jmcblbc lf ytjlbevbc itvwdtk vbybc gfytkt,c^ hbsfw 

'kbthlt,f ajnjtktvtynbc vbth cbyfskbc isfysmvf& 

erfyfcrytk okt,ib vtwybthsf .ehflqt,f vbbg.hj o.kblfy o.fk,flbc $hjujhw 

cfodfdbc$ vbcfqt,fl vpbc tythubbc ufvj.tyt,bc upt,bc 'bt,fv& o.fk,flb cfv.fhjib 

.dtkfpt ufdhwtkt,ekb tktvtynbf& ltlfvbofpt o.fk,flbc lblb yfobkb bv.jat,f 

o.kbc cf[bs& hfbvt vtsjlbs vbqt,ekb o.fk,flb itvltu itb'kt,f ufhlfbmvyfc cfodfdbc 

c[df cf[tib^ vfufkbsfl^ vtsfyjkib& o.kblfy o.fk,flbc vbqt,bc evfhnbdtcb vtsjlbf 

tktmnhjkbpb& rbltd eahj vbvpbldtkbf vpbc tythubbc gbhlfgbhb ufvj.tyt,f o.kblfy 

o.fk,flbc vbcfqt,fl vbcb ajnjmbvbehb lfikbc itltufl& fv ghjwtcc ajnjkbpb 

tojlt,f& 
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o.kbc sthvjmbvbehb lfikbcfsdbc ufvjb.tyt,f vpbc rjktmnjhb^ hjvtkcfw fmdc 

vpbc ufvjc[bdt,bc 'kbthb rjywtynhbht,bc eyfhb^ hbc itltuflfw vbbqt,f vfqfkb 

ntvgthfnehf^ hjvtkbw fewbkt,tkbf o.kbc lfcfiktkfl% 

H2O(fbh)   
ntvg&     H2(fbh)  +1$2 O2(fbh) 

vpbc tythubf trjkjubehfl f,cjkenehfl ceasf tythubfl bsdkt,f& sevwf^ 

eylf fqbybiyjc^ hjv tc vskfl fct fh fhbc% vpbc tythubbc rjywtynhbht,bcfsdbc 

fewbkt,tkbf efvhfdb cfhrt^ kbsjyb^ cbkbwbevb^ sfdbceafkb vjtlfyb lf 

nhflbwbekb cfs,j,b& /tkbjntmybrbc ofhvjt,bc yfhxtyt,b rb trjkjubeh cfibihjt,fc 

ofhvjflutyc& 

vpbc .dtkfpt vc[dbkb tktmnhjcflueht,bf $VTCB$ fityt,ekb rfkbajhybfib 

$nbgehb cbv'kfdht 30 fsfcb rdn$& ths cfluehc ite'kbf 10 fsfcfvlt cf[kc vbfojljc 

tktmnhjtythubf& vpbc tktmnhjcflueht,b fut,ekbf tcgfytsib^ bnfkbfib^ bphfbkib^ 

bfgjybfib& hf smvf eylf^ vfsb fut,f vbpfyitojybkbf v[jkjl bcts htubjyt,ib^ cflfw 

[ibhbf otkboflib vpbfyb lqtt,b& vpbc tythubf itb'kt,f ufvj.tyt,ek bmytc 

cf.jafw[jdht,j o.kbc ufvf[eht,kt,ib^ vpbc ,fnfhtt,pt vjveifdt rfkrekfnjht,ib^ 

fkgbybcnt,bcfsdbc frevekfnjht,bc lfcfve[nfl lf c[d& vfuhfv .jdtkbdt tc dth 

uflfo.dtnc tythutnbrek ghj,ktvt,c^ hfvltyflfw /tkbjcbcntvt,bc qbht,ekt,f 

]th]thj,bs 'fkbfy vfqfkbf& 

<BJVFCF& cfodfdb htcehct,bc ufphlbc ths-thsb upff ,bjvfcbc ufvj.tyt,f& 

,bjvfcf fhbc wjw[fkb^ vrdlfhb lf uf[hoybkb jhufybpvt,bc lf vfsufy ofhvjmvybkb 

jhufyekb ybdsbtht,t,bc thsj,kbj,f& ,bjvfcbc ~ 99) vjsfdct,ekbf wjw[fk lf 

vrdlfh abnjvfcfib& vfufkbsfl^ n.tt,ib ofhvjmvybkb jhufyekb ybdsbtht,t,bc 

hfjltyj,f 4-20 n$/f-c fqotdc& 

,bjvfcbc yfbhcf[tj,t,bf% cfrdt,b^ vthmfyb^ w[jdtkt,bc lf vwtyfhtt,bc jhufyekb 

yfhxtyt,b& ,bjvfcf ofhvjflutyc cfsflfhbuj tythubbc vybidytkjdfy ajhvfc& vfufkbsfl^ 

cfrdt,ib itvfdfkb yf[ibho.kt,b^ w[bvt,b lf wbkt,b epheydtk.jaty flfvbfybc 

jhufybpvc  tythubbs& ,bjvfcf fhbc ,bjufpbc lf cgbhnbc vbqt,bc o.fhj& 

fhct,j,c ,bjvfcbc ufvj.tyt,bc vhfdfkb vtsjlb^ hjvkt,bw itb'kt,f lfd.js cfv 

nbgfl% 

- odf tktmnhjtythubbc eiefkj vbqt,bs* 

- ufpbabrfwbf - fhfchekb odf cfodfdb fbhbc vbcfqt,fl $++ vcjakbj jvbc lhjc 

,tdhb fdnjvj,bkb veifj,lf [t-n.bc rjhrjitkflfy vbqt,ek fbhpt$* 

- athvtynfwbf - ,bjkjubehb rfnfkbpfnjht,bc vjmvtlt,bs ,bjvfcbc uf[hoyf 

vtsbkbc^ tsbkbc lf c[df^ eahj hsekb cgbhnt,bc vbqt,bc vbpybs lf fv cgbhnbc 

ufvj.tyt,f  'hfdbc cfodfdfl  $,hfpbkbbc vcufdcfl$& 

.dtkfpt eahj vbpfyitojybkbf cf.jafw[jdht,j yfhxtyt,bc $ cf.jafw[jdht,j 

cfrfyfkbpfwbj xfvjyfltyt,bc xfsdkbs$ uflfveifdt,bc mbvbehb upf& fct^ vfufkbsfl^ 
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vjcrjdbc ufhte,fyib cf.jafw[jdht,j cfrfyfkbpfwbj yfhxtyt,bc jh uflfvfveifdt,tk 

cfluehib otkbotlib 110 vky v3 cfodfdb fbhb vbbqt,f&  

<BJUFPB& ,bjufpbc 'bhbsflb itvflutytkb yfobkb^ ,eyt,hbdb fbhbc vcufdcfl^ 

fhbc vtsfyb& ,bjufpb vbbqt,f cf.jafw[jdht,j lf cfcjakj-cfvtehytj xfvlbyfht 

o.kt,blfy ,bjkjubehb ghjwtct,bc ufvj.tyt,bs& ,bjufpbc utythfnjhib fy 

fdnjrkfdib [lt,f w[jdtkehb fy vwtyfhtekb ofhvjij,bc yfhxtyt,bc vskbfyfl 

lfkgj,f ;fyu,flbc itqotdbc ufhtit^ t&b& fyfthj,ek gbhj,t,ib& fv lhjc ufhrdtekb 

cf[bc ,fmnthbt,b ikbfy yfhxtyt,c fbhflb vtsfybc ofhvjmvybs^ hjvtkcfw fuhjdt,ty lf 

b.tyt,ty cfw[jdht,tkb cf[kt,bc ufcfs,j,fl^ cfrdt,bc vjcfvpflt,kfl fy tk& 

utythfnjhbc lf[vfht,bs tktmnhekb tythubbc vbcfqt,fl& 

,bjufpbc ofhvjt,f cohfafl dbsfhlt,f ufydbsfht,fl mdt.yt,ib& vfufkbsfl^ 

xbytsib veifj,c ,bjufpbc vofhvjt,tkb ~ 4^3 vky lfyflufhb lf vjvpflt,ekbf ~100 

fsfcb cgtwbfkbcnb vfsb vjvcf[eht,bcsdbc^ [jkj byljtsib vjmvtlt,c ,bjufpbc 

ofhvjt,bc 60 fsfcpt vtnb lfyflufhb& 

ufydbsfht,fl mdt.yt,ib #vodfyt yfhxtyt,bc@ ufvj.tyt,f vbcfqt,bf hfvltybvt 

vbptpbc ufvj% 

-vbcufy ,bjufpbc vbqt,f itb'kt,f cjakbc gbhj,t,ib* 

-vodfyt yfhxtyt,bcufy ,bjufpbc vbqt,bc itvltu lfhxtybkb yfisb itbwfdc lblb 

hfjltyj,bs fpjnc lf itb'kt,f ufvj.tyt,ek bmytc cfcemfl* 

-cfodfdfl ,bjufpbc ufvj.tyt,f vthmybc [fh]dbc itvwbht,bc cfiefkt,fc b'ktdf& 

CGBHNB& ,bjcfodfdbc yfbhcf[tj,fc ofhvjflutyc cgbhnb^ hjvtkbw erdt lblb 

[fybf ufvjb.tyt,f cfodfdfl^ vfufkbsfl^ cgbhnbc yfseht,ib fy ,typbysfy yfhtdib& 

cgbhnb vbbqt,f athvtynfwbbc $lfleqt,bc$ upbs bctsb vwtyfhtt,bcufy^ hjujhbwff 

ifmhbc kthofvb lf vfybjrb& 

ifmhbc kthovbcufy fy vthmybcufy ,bjntmyjkjubt,bc lf[vfht,bs vbqt,ekb 

cgbhnekb cfodfdbc ufvj.tyt,bc gthcgtmnbdf fmnbehbf 'bhbsflfl vtcfvt cfv.fhjc 

mdt.yt,bcfsdbc^ sevwf byukbcehb rjywthybw Alco Biotechnology b.tyt,c fv vbpybs 

,bjntmyjkjubfc lf abkbgbyt,pt ffityf rbltw cfltvjycnhfwbj lfyflufhb& 

,hfpbkbfib tmcgkefnfwbfib itdblf vfymfyt,b^ hjvkt,bw veifj,c ifmhbcfufy lf 

vfhwdkjdfyb rekneht,blfy vbqt,ekb tsfyjkbcf lf ,typbybc yfhtdpt& vfuhfv 

ufehrdtdtkb hxt,f fv qjybc'bt,t,blfy vbqt,ekb trjyjvbrehb cfhut,tkb^ hflufy 

vsfdhj,fv ]th itfvwbhf tsfyjkpt afct,b $cgbhnek cfodfdpt vjveifdt fdnjvfymfyt,bc 

uf.bldbc cnbvekbht,bc vbpybs$^ [jkj itvltu itfvwbhf vfcpt ce,cblbt,b& 

MFHBC TYTHUBFV erfyfcrytk okt,ib rdkfd vbbg.hj .ehflqt,f& mfhbc 

tktmnhjutythfnjht,b fut,ekbf lfybfib^ rfkbajhybfib^ byljtsib^ xbytsib^ 

cf,th'ytsib^ yblthkfylt,ib^ idtltsib& 

mfhbc neh,byt,bc vityt,kj,f vwbht mdt.yt,bc tythutnbrbc ufydbsfht,bc nbgehb 

lf gthcgtmnbekb upff& 
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TYTHUBBC UFYF{KT<FLB O>FHJT<B 

VCJAKBJ GJNTYWBEHB HTCEHCT<BC ITAFCT<F $] $otkboflib$% 

 

VPBC TYTHUBF% 

ltlfvbobc fnvjcathjc ptlf cfpqdfhpt&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&5^7.1024 

ltlfvbobc ptlfgbhpt&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^5.1024 

[vtktsbc ptlfgbhpt&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&4^4.1023 

vcjakbj jrtfybc ptlfgbhpt&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^1.1024 

 

ODFLB UFYF{KT<FLB TYTHUJHTCEHCT<B $,bjvfcf$% 

[vtktspt&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^3.1021 

vcjakbj jrtfytib&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&7^0.1010 

jhufyekb yfhxtyt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&6^3.1019 

 

LTLFVBOBC CBQHVBCTEKB CBS<J $10 rv-vlt$% 

utjsthvekb s,ehb yfrflb^ hjvtkbw 

fqotdc ltlfvbobc ptlfgbhfvlt&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^0.1020 

/blhjsthvekb htcehct,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&4^0.1022 

gtnhjutjsthvekb htcehct,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^0.1024 

 

VCJAKBJ JRTFYBC TYTHUBF% 

s<ehb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&3^4.1020 

pqdbc nfkqt,bc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&3^1.1020 

vjmwtdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&6^3.1019 

pdbhswtvbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^21.1018 

 

C{DF O>FHJT<B% 

mfhbc tythubf&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&6^3.1019 

vlbyfhbc lbyt<bc tythubf&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&3^0.1018 

 

tythubbc fhfnhflbwbekb ufyf[kt,flb o.fhjt,bc htcehct,bc ntmybrehb 

htfkbpfwbbc lf trjyjvbrehb [tkvbcfodljvj,bc itcf[t, cfrvfhbcb byajhvfwbf ]th-

]thj,bs fh fhct,j,c& fhct,ekb ghjuyjpt,bs^ 2020 okbcfsdbc fctsb htcehct,bc 

ufvj.tyt,bc [fh]pt vcjakbjib itcf'kt,tkb bmyt,f 2^6 vkhl njyf gbhj,bsb cfodfdbc 

itwdkf^ hfw htcehct,bc cfthsj ofhvjt,bc  8^7)-c itflutyc& 
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§ 4&4&2&  TYTHUBBC  FHFUFYF{KT<FLB  HTCEHCT<B 

 

MDFYF{IBHB& mdfyf[ibhbc obkb gkfytnbc tythutnbrekb ytlktekbc 

lfpdthbkb lf ufvj.tyt,ekb vfhfut,bc cfthsj vjwekj,fib 12500 vkhl njyf 

gbhj,bsb cfodfdbc $80)$ fltmdfnehbf& ntmybrbcf lf trjyjvbrbc ufydbsfht,bc 

sfyfvtlhjdt ljyt fv vfhfubc v[jkjl 7_8)-bc ufvj.tyt,bc cfiefkt,fc b'ktdf& 

mdfyf[ibhb frvf.jabkt,c tythubfpt vcjakbj  vjs[jdybkt,bc ~ 25)-c& 

yf[ibhbc vfhfut,b^ hjvtksf lfveifdt,f itcf'kt,tkbf sfyfvtlhjdt vtsjlt,bs^ 

itafct,ekbf 2000 vkhl njyf gbhj,bs cfodfdfl& tc vfhfut,b cfrvfhbcbf^ hfsf 

epheydtk.jabk bmyfc tythubfpt vcjakbj vjs[jdybkt,f 200 okbc ufyvfdkj,fib $ 

yfdsj,bc^ ,eyt,hbdb fbhbc lf ,bhsdekb cfodfdbc yf[ibhbs chekfl itwdkbc 

gbhj,t,ib$& c[df cf[tj,bc cfodfdib uflf.dfybc itvs[dtdfib yf[ibhbc  vmr itflutyc% 

60)-c - s[tdfl yf[ibho.kt,fl uflfveifdt,bcfc* 

50)-c - cbystp-fbhfl lf itvltuib vtsfyjkfl uflfveifdt,bcfc& 

yf[ibhbc vfhfut,b ufykfut,ekbf% .jabkb cchr nthbnjhbfpt $vcjakbj 

vfhfut,bc  50)$^ fii-ib  $vcjakbj vfhfut,bc 25)$^ xbytsib  $vcjakbj vfhfut,bc 15)$& 

<EYT<HBDB FBHB& ,eyt,hbdb fbhbc en.efhb vfhfut,b itafct,ekbf 72000 

vkhl v3-fl $tc hfjltyj,f cfrvfhbcb eylf b.jc 50 otkpt vtnb [ybcsdbc$& fbhbc 

cfdfhfelj vfhfut,b itafct,ekbf 163000 vkhl v3-fl^ itcf,fvbcfl^ 235000 vkhl v3 

,eyt,hbdb fbhbc vfhfubc itvs[dtdfib $hjvtkibw tythubbc itvwdtkj,f itflutyc 313 

vkhl n gbhj,bs cfodfdc$ .jdtkokbehfl 1400 vkhl v3 fbhbc vj[vfht,bc itvs[dtdfib 

bub cfrvfhbcb bmyt,f 140  okbc  ufyvfdkj,fib& 

YFDSJ<B& yfdsj,bc cfthsj vcjakbj vfhfub itafct,ekbf 725 vkhl njyfl& 

lfpdthbkfl bsdkt,f yfdsj,bc vfhfub 98 vkhl njybc jltyj,bs& otkboflib 3^3 vkhl 

yfdsj,bc en.efhb vfhfubc vjgjdt,bcfc bub cfrvfhbcb bmyt,f v[jkjl 30 okbc 

ufyvfdkj,fib^ [jkj cfthsj vfhfubc ufsdfkbcobyt,bs 88 okbc ufyvfdkj,fib& yfdsj,bc 

vjgjdt,bc ufphlbc itvs[dtdfib tc dflt,b itvwbhlt,f& lfpdthbkb vfhfubc 60) vjlbc 5 

mdt.fyfpt& 

c[df o.fhjt,bc yfdsj,ib $yfdsj,itvwdtkb mdbit,b^ cfodfdb abmfkb$  tythubbc 

itvwdtkj,f 48 vkhl n gbhj,bs cfodfdc itflutyc^ hfw ,eyt,hbdb yfdsj,bc vfhfubc 

tythubbc 30)-c enjklt,f& fqybiyekb cfodfdbc vfhfut,bw fhfsfyf,hflff ufykfut,ekb 

$fii^ rfyflf^ ,hfpbkbf lf c[d& mdt.yt,b$& 

<BHSDEKB CFODFDB& ,bhsdekb cfodfdbc htcehcc ofhvjflutyc ehfybc 

vflfyb& ehfybc vcjakbj vfhfub 15-18 vky njyfc itflutyc^ fmtlfy ghfmnbrekb 

vybidytkj,f fmdc v[jkjl U235-c& ehfyc itbwfdc pqdbc o.fkbw - 3 u 100 n o.fkpt& 

ehfybc cf,flj^ hjvkbc lfveifdt,fw vblbc fv;fvfl^ ofhvjflutyc mdbifmdfc lf abmfkc^ 

hjvtkibw ehfybc itvwdtkj,f 0^1-1^0) fqotdc& vflybc uflfveifdt,bc itvltu vbqt,ekb 

cf,jkjj ghjlemnb 70-80)   U3O8-c itbwfdc&   
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vcjakbjib .dtkfpt ufdhwtkt,ek htfmnjht,ib ufvjb.tyt,f v[jkjl 1) 

ehfyb& ehfybc ufvj.tyt,bc fctsb lf,fkb rjtabwbtynbc ufvj 1000 vdn cbv'kfdhbc 

htfmnjhb vbcb tmcgkefnfwbbc vstk vfy'bkpt $~25 otkb$ b.tyt,c sbsmvbc 5 fsfc njyf 

,eyt,hbd ehfyc^ hfw itflutyc ~ 750 n ufvlblht,ek cfodfdc $vfufkbsbcfsdbc^ 

uthvfybfib ehfybc vfhfub itflutyc 4500 njyfc$& 

it[tlekt,f ,bhsdekb tythubbc cbceasfdtpt lf cfbvtljj,fpt fhff wfkcf[f lf 

vfc ,tdhb vjobyffqvltut /.fdc& fmdt eylf fqbybiyjc^ hjv odflb jhufyekb htcehct,bc 

ufvj.tyt,bcfc ,eyt,hbd ufhtvjib .jdtkokbehfl ufvjbn.jhwyt,f ~ 1 vkhl njyf vfdyt 
ghjlemnt,b^ hjvtksfufy ,tdhb njmcbrehbf% 

ujubhlbc jmcblt,b &&&&&&&&&&&&&&&&&&&&&&&&&&&&200  $vky&n$ 

fpjnbc jmcblt,b &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 65   $vky&n$ 

yf[ibho.fk,flt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 80  $vky&n$ 

fthjpjkt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 250  $vky&n$ 

yf[ibh,flbc lbjmcblb&&&&&&&&&&&&&&&&&&&&&&&& 400  $vky&n$ 

ufhlf fvbcf^ cfs,j,bc lfodbcfc ufhtvjib ufvjbn.jhwyt,f njmcbrehb kbsjyt,b% 

rflvbevb^ dthw[kbco.fkb lf c[d& 

 

 

 

§ 4&5&  TYTHUTNBREKB HTCEHCT<BC TRJYJVBBC UPT<B 

 

ntmybreh ghjuhtcc lf vjcf[ktj,bc rtsbklqtj,bc ufev]j,tct,fc sfy f[kfdc 

,eyt,bc ufyflueht,f^ [jkj ufhtvjc lfwdf sbsmjc at[lfat[ vbcltdc ofhvjt,fc& 

ufvjcfdfkb vlujvfhtj,c tythujhtcehct,bc trjyjvbfib& 

ufvjsdkt,b udbxdtyt,c^ hjv htcehct,bc lfpjudfpt ufotekb lfyf[fh]t,b 

vybidytkjdyfl yfrkt,bf^ dblht ghjlemwbbc fy tythubbc tmdbdfktynehb hfjltyj,bc 

lfvfnt,bs ofhvjt,fpt ufotekb lfyf[fh]t,b& vfufkbsfl^ 1970-1980  oo-ib 3-]th 

ufbpfhlf [dtlhbsb lfyf[fh]t,b yfdsj,bc lf fbhbc vjgjdt,fpt& 

\\ c-bc ,jkjcfsdbc vhtodtkj,fib rfgbnfkeh lf,fylt,fsf 40) vbvfhsekb 

b.j cfs,j,-tythutnbrek rjvgktmcib^ [jkj cfcfhut,kjl lfb[fh]f vjgjdt,ekb 

htcehct,bc v[jkjl 43)& fmtlfy ufvjvlbyfht^ eylf lfdfcrdyfs^ hjv vjgjdt,bc ufphlbc 

trjyjvbrehb lf trjkjubehb fknthyfnbdff tythutnbrekb htcehct,bc trjyjvbehfl 

[fh]df& 

tythutnbrekb lf htcehcekb gjntywbfkbc lfyfrfhuc bodtdc% lqbcbs lf qfvbs 

fyst,ekb xbhfqlyt,b^ yfdsj,bc epfhvfpfhb ue,tt,b^ s,jtktmnhjcfluehbc sfdpt 

o.kbc jhsmkbc cmtkb qhe,tkb^ tktmnhjtythubbc vj[vfht,bc lf,fkb reknehf 

$lqbc cffst,ib fyst,ekb tktmnhekb yfseht,b^ o.kbc uflbyt,f jyrfyib$& 
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.jdtk cff[fkokj lqtcfcofekc tobht,f vbkbfhlj,bs yf'dbc [t& ufvjsdkt,vf 

fxdtyf^ hjv se fh bmyt,f vbqt,ekb uflfvzhtkb qjybc'bt,t,b^ hfvltybvt okbc itvltu 

obodjdfyb n.t cfthsjl ufmht,f& 

fvhbufl^ lqbc otchbuib lfluf vj[vfht,bc f[fkb reknehbc ajhvbht,f^ 

,eyt,fcsfy ufew[jt,bc lf ,eyt,bc ufyflueht,bc ufhtit& 

flfvbfyb ,bjcjwbfkehb fhct,ff lf vbcsdbc lfcf,fvblfy ybifylj,kbdb b.j 

vjs[jdybkt,bc jhb cf[t - ,bjkjubehb $abpbjkjubehb$ lf cjwbfkehb 

$vfnthbfkehb lf cekbthb$& gbhdtkbf - vjs[jdybkt,f o.fkpt^ /fthpt^ vpbc tythubfpt 

lf c[d& flfvbfyb vbtxdbf vfs eafcjl lfrvf.jabkt,fc& vtjhtf - cjwbfkehb 

vjs[jdybkt,f^ hjvtksf lfrvf.jabkt,f [lt,f ihjvbsb lfyf[fh]t,bc itltufl - rdt,bc 

ghjlemnt,bc^ vfnthbfkeh lf cekbth qbht,ekt,fsf itmvyf& 

vfuhfv lqtc cek eahj yfrkt,fl [tkvbcfodljvb [lt,f ceasf o.fkb^ ceasf 

/fthb^ cbxevt lf vbcs& bvbcfsdbc^ hjv vfs vbdwts cfo.bcb sdbct,t,b lf lfdb,heyjs bcbyb 

vj[vfht,bc cathjib^ cfzbhjf cfpjufljt,hbdb ihjvbc lf[fh]df& trjkjubehb 

vjs[jdybkt,f cek eahj fv;qfdyt,c cjwbfkeh-trjyjvbreh sdbct,t,c& 

w[jdht,f udbxdtyt,c^ hjv lqtcfw ghbjhbntnb 'dtkt,ehfl cjwbfkeh-

trjyjvbreh itltut,c tybzt,f lf fhf trjkjubehc& tc ufygbhj,t,ekbf bvbs^ hjv 

rfwj,hbj,fc ]th rbltd fhf fmdc chekb ofhvjlutyf ufhtvjc sdbcj,hbj,fpt lf fhf fmdc 

ufsdbswyj,btht,ekb ufdktyf^ hjvtkcfw ufhtvj f[ltyc flfvbfyt,bc^ ufycfresht,bs 

vjvfdfkb sfj,t,bc ]fyvhstkj,fpt^ lqtuh'tkj,fpt^ rjvajhnekj,fpt& trjkjubehb 

vlujvfhtj,bc ufev]j,tct,f rb ]th rbltd itcf'kt,tkbf& fct^ vfufkbsfl^ tythubbc 

]fvehb vj[vfht,bc vtjs[tlb vjlbc nhfycgjhnbc obkpt^ [jkj fv tythubbc 

ufakfyudbc obkpt - 30)-vlt& fv ufakfyuekb obkbc itvwbht,f hfvltybvt 

ghjwtynbsfw rb vybidytkjdyfl lftvxytdf hjujhw trjyjvbrfc^ bct ufhtvjc 

lf,by'eht,bc ljytc& 

cfnhfycgjhnj cbcntvbc ufydbsfht,f tae'yt,f cfv rjywtawbfc% cbxmfhtc^ 

rjvajhnf,tkehj,fc lf trjyjvbfc& fv erfyfcrytksfy lfrfdibht,bs itb'kt,f bsmdfc^ 

hjv nhfycgjhnpt tythubbc vj[vfht,f sfyfvtlhjdtj,bc evybidytkjdfytc ghj,ktvfc 

ofhvjflutyc& 

#tythutnbrf - ufhtvj@ cbcntvbc ghj,ktvbc rdktdf udbxdtyt,c^ hjv ntmybreh 

ghj,ktvt,sfy itlfht,bs ufwbkt,bs hsekbf cjwbjkjubehb^ trjyjvbrehb lf 

gjkbnbrehb ghj,ktvt,b& fct^ vfufkbsfl^ vupfdhj,bc cbxmfhtc epheydtk.jac 

sdbsvahbyfdb^ hjvtkbw tythubbc vj[vfht,bc sdfkcfphbcbs nhfycgjhnbc .dtkfpt 

trjyjvbehb cf[tj,f fh fhbc& afhsjabeptkf;bfy sdbsvahbyfdt,c cfertstcj 

vfxdtyt,kt,b $vupfdhb$rv$ fmds ths kbnh cfodfdpt& vfuhfv bcbybw .jdtksdbc 

xfvjhxt,bfy hrbybupbc lf fdnj,ecbc fyfkjubeh vfxdtyt,kt,c& 

hrbybupbc nhfycgjhnbc cbxmfht itpqelekbf vj[dtdbc lhjc htkct,pt 

dfujyt,bc vluhflj,bc pqdfhbs lf hrbybupbc dfrbcbc ecojhj,fpt ,eyt,hbdb h.tdbs& 

cbxmfhbc ufphlf itcf'kt,tkbf cfnhfycgjhnj cfiefkt,bcf lf upbc dfrbcc ijhbc 
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rjynfmnbc sfdblfy fijht,bs cf/fthj #,fkbit,bc@^ vfuybnehb lf lbyfvbrehb 

cfrblfhbc vjo.j,bc upbs& 

itveifdt,ekbf dfreevehb uhfdbnfwbekb nhfycgjhnb - udbhf,ib^ cfblfyfw 

obyfcofhff fvjnev,ekb /fthb^ vfnfht,tkb vj'hfj,c mdtdbs cbv'bvbc 'fkbc ufdktybs* 

itvlujv cfluehpt rb vfnfht,tkb ptvjs fvj/.fdc bythwbbc 'fkfc& vj'hfj,bc cbxmfht 

240 rv$cs fqotdc& vfnfht,kbc fctsvf cf[tj,fv ]th dth /gjdf ufdhwtkt,f& 

nhfycgjhnbc gthcgtmnbekb cf[tf fuhtsdt lbhb;f,kbc nbgbc #cf/fthj 

[jvfklt,b@^ hjvkt,bw #/fthpt eahj vce,embf@ $fdct,ekbf /tkbevbs lf o.fk,flbs$& 

fcts [jvfklc ite'kbf 160÷320 rv$cs cbxmfhbc ufydbsfht,f^ lblb ndbhsbc uflfnfyf 

$hbcb uflfnfyfw ite'kt,tkbf xdtekt,hbdb kfbytht,bs$^ xfndbhsdf-uflvjndbhsdbc 

ufy[jhwbtkt,f gbhlfgbh cfityt,kj vjtlfypt& fctsb cfahtyb fgfhfnb 'fkbfy 

'dbhflqbht,ekbf& 

cf/fthj nhfycgjhnpt cfodfdbc trjyjvbf itcf'kt,tkbf fuhtsdt vbcb 

fthjlbyfvbrehb vf[fcbfst,kt,bc $vpblb ptlfgbht,bc rjycnhemwbbc$ ufev]j,tct,bc 

upbs& ahsbc ojybc itvwbht,f^ fvotdb 'fkbc ufphlf^ ie,kf obyfqj,bc itvwbht,f 

ufyfgbhj,t,c cfodfdbc trjyjvbfc 15)-bs& 

cffdnjvj,bkj nhfycgjhnpt tythujvj[vfht,bc itvwbht,f itcf'kt,tkbf jhb 

upbs% 

- fdnjnhfycgjhnbs ndbhsbcf lf vupfdht,bc uflf.dfybc itvwbht,bs* 

- fdnjnhfycgjhnbc vf[fcbfst,kt,bc ufev]j,tct,bs& 

hfvltyflfw cffdnjvj,bkj cfiefkt,t,bc ufvj.tyt,f acbmjkjubeh lf 

cjwbjkjubeh [fcbfsc eahj fnfht,c^ dblht ntmybrehc^ cfpjufljt,fib w[jdht,bc 

fdnjvj,bkbpfwbbc itvwbht,f ofhvjelutytkbf& fvbnjv fewbkt,tkbf fdnjvj,bkt,bc 

tythujntdflj,bc lf ufhtvjpt vfsb efh.jabsb ufdktybc itvwbht,bc upt,bc 'bt,f& 

itb'kt,f hfvltybvt vbvfhsekt,bc ufvj.tyt,f% 

-fdnjvj,bkt,bc fthjlbyfvbrehb sdbcj,hbj,bc^ vfsb rjycnhemwbt,bc 

ufev]j,tct,f* 

- 'hfdbc veifj,fpt lfcfrdbhdt,kfl vbrhjtktmnhjybrbc lfythudf* 

- cfodfdbc trjyjvbbc vbqotdf cbxmfhbc itpqeldbs& 

vjcfkjlytkbf^ hjv vjvfdkbc fdnjvj,bkb 30)-bs yfrkt, cfodfdc vjb[vfhc& 

fhct,j,c 'hfdbc vjltkb^ hjvkbc cfodfdbc [fh]b 100rv ufyfh,typt bmyt,f 3^7 k& 

fvthbrtkb cgtwbfkbcnt,bc vjyfwtvt,bc vb[tldbs fhfchekb lfndbhsdbcufy lf 

fthjlbyfvbrehb obyffqvltuj,bcufy ufvjodtekb lfyfrfhut,bc ufsdfkbcobyt,bs 56-72 

rv$cs cbxmfhbc lhjc itcf'kt,tkbf vfmcbvfkehb vmr-bc lf 10)-pt vtnb cfodfdbc 

trjyjvbbc vbqotdf& cfodfdbc [dtlhbsb [fh]b lfvjrblt,ekbf fuhtsdt fdnjvj,bkbc 

vfcfpt^ hjvtkbw itb'kt,f itvwbhltc ajkflbc ltnfkt,bc gkfcnvfcbs lf fkevbybs 

itwdkbc upbs^ fdnjvj,bkbc pjvt,bc itvwbht,bs lf f&i& 
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bsdkt,f^ hjv cffdnjvj,bkj nhfycgjhnpt tythubbc trjyjvbf itcf'kt,tkbf 

mfkfmt,ib cfpjufljt,hbdb nhfycgjhnbc^ hjujhw bylbdblefkehb nhfycgjhnbc 

fknthyfnbdbc^ obkbc ufphlbs& 

f[fkb nbgbc 'hfdt,pt uflfcdkf 'fkbfy ytkf vblbc& vfufkbsfl^ lqtc erdt 

itcf'kt,tkbf tktmnhjvj,bkt,bc ofhvjt,f^ vfuhfv bcbyb 'fkbfy 'dbhbf& ufhlf fvbcf^ 

fcts fdnjvj,bkc f[fcbfst,c uflfve[ndbc ufhtit itpqelekb ufyfh,tyb^ vwbht 

cbv'kfdht lf fxmfht,f& mfkfmib tktmnhjvj,bkt,bc obkbc ufphlf uffev]j,tct,lf 

cf/fthj ufhtvjc& sevwf^ tktmnhjvj,bkt,bc uflfve[ndbcfsdbc cfzbhj bmyt,f 

tktmnhjcflueht,bc  veifj,f& 

nhfycgjhnpt tythujlfyfpjut,bc pjubthsb vbvfhsekt,f vjwtvekbf w[hbkib 

= 4 -1& 

 

w[hbkb = 4 -1 

QJYBC"BT<F 

vjcfkjlyt

kb 

trjyjvbf^ 

) 

fhct,eksfy itlfht,bs 40)-bs eahj 

vce,em fdnjvj,bkpt uflfcdkf 
5^0 

fdnjvj,bkbc tythutnbrekb vf[fcbfst,kt,bc  

ufev]j,tct,f^ vfhsdbc ahs[bkb cnbkb^ fdnjvj,bkbc lf  

cfodfdbc ofhvjt,bcfc tythubbc [fh]bc itvwbht,f^ 

 mfkfmib nhfycgjhnbc yfrflt,bc htuekbht,f 

6^0 

vupfdht,bc uflf.dfyf cfpjufljt,hbdb 

nhfycgjhnbs 
2^0 

cfw[jdht,tk flubkcf lf cfveifjc ijhbc 

lfijht,bc itvwbht,f $mfkfmt,bc utuvfpjvbthb 

ghjtmnbht,f lf vityt,kj,f$ 

_ 

.dtkf cf[bc nhfycgjhnbc veifj,bc  

rjjhlbyfwbf 
3^0 

 

tythutnbrekb htcehct,bc trjyjvbbc upt,bc ufy[bkdbcfc ufycfresht,ekb 

.ehflqt,f eylf vbtmwtc cfodfdbc^ tythubbc^ cbs,jc hfwbjyfkehfl ufvj.tyt,fc - 

vhtodtkj,fib^ cjakbc vtehytj,fib^ vityt,kj,fpt^ nhfycgjhnpt^ .jaf-w[jdht,fib 

tythujlfvpjub ntmyjkjubt,bc lf ntmybrbc lfythudfc& 

w[hbkib = 4 -2 vj.dfybkbf tythujhtcehct,bc trjyjvbbc tatmnehj,fpt 

vjmvtlb afmnjht,b& 
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w[hbkb = 4 -2 

AFMNJHB IBYFFHCB 

rjycnhemwbekb 

'hfdbc rjycnhemwbbc  lf veif ghjwtct,bc chek.jaf* 

cfodfdbc trjyjvbehb lf trjkjubehb cf[tj,t,bc  

ufvj.tyt,f* nhfycgjhnbc uflf.dfyf lbptkbc cfodfdpt 

ntmyjkjubehb 
uflfpbldbc ghjwtcbc chek.jaf* vjvcf[eht,bc lf 

htvjynbc [fhbc[bc ufev]j,tct,f 

jhufybpfwbekb 

v'qjkt,bc^ veit,bc^ by;byth-ntmybrehb gthcjyfkbc 

ghjatcbekb  

ljybc fvfqkt,f* nhfycgjhnbc vj'hfj,bcfsdbc 

jgnbvfkehb  

gbhj,t,bc itmvyf* yjhvfnbekb ,fpbc ufev]j,tct,f*  

cfodfd-cfgj[b vtehytj,bc veifj,bc ljybc fvfqkt,f 

 

tythubfpt vjs[jdybkt,bc ufphlbc rdfklfrdfk tythutnbrekb o.fhjt,b 

sfylfsfyj,bs itwdkbfy thsvfytsc& itcf,fvbcfl^ itbwdkt,f ntmybrf lf ntmyjkjubf^ 

ufhtvjc lfwdbc ghj,ktvt,b& 

 

 

 

§ 4&6&  TYTHUBBC VJ{VFHT<F OFHCEKIB LF VJVFDFKIB 

 

fhct,ekb itafct,bs^ cfodfdb obfqbctekbc hfjltyj,f^ hjvtkbw lfb[fh]t,f 

vtcfvt fsfcoktekbc gbhdtkb 50 okbc ufyvfdkj,fib^ cfv]th vtnb bmyt,f^ dblht xdtyb 

otksfqhbw[dbs gbhdtkb jhb fsfcoktekbc ufyvfdkj,fib& erfyfcrytkb 100 okbc 

vfy'bkpt lf[fh]ekb tythubbc 'bhbsflb yfobkb vjlbc ufydbsfht,flb mdt.yt,bc 

bylecnhbfkbpfwbfpt& bctsb ufydbsfht,flb mdt.yt,b^ hjujhbwff ybuthbf^ byljytpbf lf 

tudbgnt^ ths cek vjcf[ktpt uflfsdkbs itelfht,kfl vwbht tythubfc vjb[vfhc^ 

dblht bctsb mdt.yt,b^ hjujhbwff lblb ,hbnfytsb lf fdcnhfkbf& .dtkfpt vfqfkb 

tythubbc vj[vfht,f ths cek vjcf[ktpt fhbc fii-ib& bub jh]th fqtvfnt,f tythubbc 

vj[vfht,fc lbl ,hbnfytsib^ [jkj 70-]th - ufydbsfht,fl mdt.yt,ib& 

ufydbsfht,ek mdt.yt,ib tythubbc vybidytkjdfy o.fhjc .jdtksdbc 

ofhvjflutylf cfodfdb obfqbctekb& t&o& tythutnbrekb rhbpbcb fhct,bsfl ofhvjflutyc 

rhbpbcc^ hjvtkbw lfrfdibht,ekbf cfodfdb obfqbctekbc yfrkt,j,fcsfy& 
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fhct,ekb itafct,t,bc sfyf[vfl^ vcjakbjib lfpdthbkb yf[ibhbc^ yfdsj,bc lf 

,eyt,hbdb fbhbc vfhfub fhwse bct lblbf^ fvbnjv rfwj,hbj,fv byntycbehfl eylf 

lfbo.jc tythutnbrekb ghj,ktvt,bc uh'tkdflbfyb uflfo.dtnbc 't,yf& fv dbsfht,fc 

fv'faht,c% 

- gkfytnbc vjcf[ktj,bc phlf* 

- ufydbsfht,ek mdt.yt,ib vjmvtlb cjwbfkehb^ trjyjvbrehb lf gjkbnbrehb 

afmnjht,b* 

- ufydbsfht,fl mdt.yt,ib bvbc ituyt,f^ hjv vfsb trjyjvbrehb vlujvhtj,f 

itb'kt,f ufev]j,tcltc tythubbc vj[vfht,bc ljybc fvfqkt,bs& 

lqtc rfwj,hbj,f lufc hjujhw tythutnbrekb^ bct trjkjubehb rhbpbcbc  

obyfit& 

ufhtvjpt tythutnbrbc ptvjmvtlt,f itb'kt,f lfd.js js[ gthbjlfl%  

+ gthbjlb - \+\ c-bc ,jkjvlt^ hjltcfw .dtkf cf[bc tythubbc vbqt,bc 'bhbsflb 

o.fhj b.j% itif^ cfcjakj-cfvtehytj ofhvjt,bc yfhxtyt,b^ gbhen.dbc reyst,bc 

veifj,f^ [jkj eahj flht - flfvbfybc reyst,bc veifj,f* 

++ gthbjlb - \\ c-bc lfcfo.bcblfy 40-bfyb okt,bc ,jkjvlt^ hjltcfw 'bhbsflb 

,eyt,hbdb tythubf epheydtk.jabkb b.j yf[ibhbs*  

+++ gthbjlb - 40-bfyb okt,bc ,jkjlfy 80-bfyb okt,bc iefvlt^ hjltcfw tythubbc 

'bhbsflb o.fhj uf[lf yfdsj,b lf ,eyt,hbdb fbhb* 

+| gthbjlb - \\ c-bc 80-bfyb okt,bc ieblfy lqtvlt - tythubbc 'bhbsflb o.fhj 

uf[lf fnjvehb tythubf& 

rfwj,hbj,f sfylfsfy vblbc lfcrdyfvlt^ hjv trjyjvbrf .dtkfathb fhff& 1986 

otkc cfthsfijhbcj rjyathtywbfpt $#ufhtvjcf lf cfthsj cfv.fhjc lfwdf@$ 

ufvjw[fllf% @TRJYJVBEHBF BC^ HFW TRJKJUBEHBF@& 

tythutnbrekb ghj,ktvt,bc uflfcfo.dtnfl ofhvfnt,ekb ,h'jkf vjbs[jdc 

vstkb hbub afmnjht,bc ufsdfkbcobyt,fc& tc afmnjht,bf% tythutnbrekb vjs[jdyt,b^ 

tythubbc ufhlfmvybc tatmnehj,f lf tythutnbrekb lfyfrfhut,b^ tythubbc 

fhfnhflbwbekb o.fhjt,b^ tythutnbrekb ghj,ktvbc trjkjubehb fcgtmnt,b& thsb 

hfv elfdjf% tythutnbrbc ufydbsfht,f lfrfdibht,ekbf tythubbc fhfnhflbwbekb 

ufyf[kt,flb o.fhjt,bc fsdbct,fcsfy& 

1994 okbcfsdbc fii-ib b.j 1050 tythutnbrekb j,btmnb^ hjvtkbw mdfyf[ibhbc 

yfwdkfl itifpt veifj,lf& tc cfvb fnjvehb tktmnhjcfluehbc tmdbdfktynehbf& itif 

mdfyf[ibhsfy itlfht,bs trjkjubehfl ceasff% 

- vbc ufvjyf,jkmdib fh fhbc ujubhlbc jmcblt,b* 

- lfodbc itltufl fh hxt,f yfwhbc dtt,thstkf yf.fhb* 

- odbc itltufl ofhvjmvybkb CO2 isfbysmvt,f vwtyfhtt,bc vbth& 
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vjvfdfkib cfdfhfeljf cfodfdfl cohfafl vpfhlb [tt,bc - fkdbc lf fh.bc 

ufvj.tyt,f& lqtbcfsdbc [t-n.bc obkb cfodfdbc htcehcib lff[kjt,bs 15)-c itflutyc^ 

1993 okbcfsdbc rb 1)-c itflutylf& 

fv;fvfl kfgfhfrbf vcjakbj^ ukj,fkehb ~,fpbht,bc rjcvjcehb tktvtynt,bs`^ 

tythutnbrekb cbcntvbc itmvyfpt - ltlfvbofpt fhct,ekb .dtkf tythutnbrekb 

cbcntvbc thsbfy vcjakbj cbcntvfib ufthsbfyt,fpt^ hjvtkbw c[dflfc[df cffsehb 

cfhn.kbc ,fpfpt tktmnhjtythubbc trjyjvbbc cfiefkt,fc vjudwtvc& 

vsdfhtpt fhct,j,c ,bhsdekb htfmnjhbc cfodfdbc - /tkbev-3-bc lblb vfhfub^ 

hjvkbc ,fpfptw itcf'kt,tkbf tktmnhjtythubbc ufvjvveifdt,tkb cfluehbc itmvyf^ 

hjvtkbw tktmnhjyekb rjybc fy vbrhjnfkqehb vtsjlbs uflvjcwtvc tythubfc 

ltlfvbofpt& tc vybidytkjdyfl uffev]j,tct,c ltlfvbofpt trjkjubeh cbnefwbfc& 

]th]thj,bs tc v[jkjl gthcgtmnbdff& 

 

 

 

§ 4&7&  TYTHUTNBREKB GHJ<KTVBC TRJKJUBEHB FCGTMNT<B 

 

cfodfdb obfqbctekbc^ ufycfresht,bs yf[ibhbc^ ufvj.tyt,fcsfy lfrfdibht,ekb 

ghj,ktvt,blfy ths-thsb vybidytkjdfybf UFHTVJC LF<BY"EHT<BC GHJ<KTVF& 

vcjakbjib .jdtkokbehfl bodbc fcj,bs vbkbjyb njyf yf[ibhb& vbcb odbc 

ghjlemnt,bf $cfcfhut,kj tythubbc ufhlf$ rdfvkb^ vehb^ yf[ibh,flbc lbjmcblb lf 

ujubhlbc jmcblt,b& yf[ibhpt vjveifdt sfyfvtlhjdt s,jtktmnhjcflueht,ib 

cfwtw[kt fbht,blfy vndhbcf lf [ty]bc vjwbkt,f [jhwbtklt,f cgtwbfkehb 

abknht,bc - tktmnhjlfvktmfdt,bc lf[vfht,bs& ufysfdbceakt,ekb fbht,b vfqfkb 

vbkbs ufbn.jhwyt,f fnvjcathjc ptlf atyt,ib^ cflfw fvbc itltufl [lt,f yf[ibh,flbc 

lbjmcblbc rjywtynhfwbbc fvfqkt,f^ hfw bodtdc #cfs,ehbc tatmnc@ $b[&§ 3&3&$& 

cfs,ehbc tatmnb pqelfdc ltlfvboblfy rjcvjceh cbdhwtib ufwtvekb s,ehb tythubbc 

hfjltyj,fc $yf[& 15$& fvfcsfy^ ptlf fnvjcathjib vndhbc lfuhjdt,f bodtdc^ gbhbmbs^ 

ltlfvbobc ufwbdt,fc^ hfvltyflfw f'kbtht,c ltlfvbobc fnvjcathjsb vpbc ufvjc[bdt,bc 

fhtrkdfc $yf[& 10$& 

cf.jdtksfjlff wyj,bkb yfdsj,bs pqdbc lf,by'eht,fcsfy lfrfdibht,ekb 

f[fkb ghj,ktvt,b& 

fctdt trjkjubehb ghj,ktvt,b f[kfdc tythubbc vbqt,bc vbpybs ,bhsdekb 

uf.jabc ufvj.tyt,fc& fm fhct,j,c jhb vsfdfhb cfibihjt,f% 

- fdfhbbc hbcrb* 

- hflbjfmnbehb ybdsbtht,t,bc uf;jydf lf hflbjfmnbehb yfhxtyt,bc ityf[df 

$b[&§ 6&3&$& 
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tythubfpt rfwj,hbj,bc cek eahj vpfhlb vjs[jdybkt,bc lfrvf.jabkt,bc 

ghj,ktvf fhbc fhf vfhnj ufhtvjc ityfhxeyt,f lf vbcb lfpbfyt,bc vbybvevfvlt lf.dfyf^ 

fhfvtl bcbw^ hjv it'kt,bclfudfhfl tatmnehfl bmyfc ufvj.tyt,ekb ufhtvj& pjubths 

ufydbsfht,fl mdt.fyfib fhct,j,c bvbc cek eahj vpfhlb cfibihjt,f^ hjv vbyldht,blfy 

xdtekt,hbd cfrdt, cfcjakj-cfvtehytj rekneht,c ufvjf'tdt,c bctsb rekneht,b^ 

hjvkt,bw ufvjb.tyt,f cfodfdbc vbcfqt, ytlktekfl& e[tifl hjv dsmdfs^ qfhb,t,b 

lfhxt,bfy cfrdt,bc ufhtit^ cfvfubthjl vlblht,b uflfflubklt,bfy fdnjvfymfyt,bs& 

ufydbsfht,fl mdt.yt,ib vskbfyj,fib bphlt,f yfdsj,bc vj[vfht,f^ vfuhfv 

.dtkfpt qfhb,b lf yfdsj,bc fhvmjyt vtcfvt cfv.fhjc mdt.yt,blfy ,tdhb mdt.fyf lqtvlt 

b'ekt,ekbf cfodfdbc 'bhbsfl cf[tl vthmfyb ufvjb.tyjc& pjubths mdt.fyfib 

ofhvjt,ekb tythubbc 90) vbbqt,f vthmybc lfodbs^ hbsfw lbl pbfyc f.tyt,ty ufhtvjc& 

vfufkbsfl^ ytgfkib ufvj.tyt,ekb vstkb tythubbc 85) vbbqt,f vthmybc lfodbs& ufhlf 

fvbcf^ vthmfyc b.tyt,ty cf[kt,bc fcfityt,kfl& ytgfkib ths cek vjcf[ktpt otkboflib 

b[fh]t,f cfiefkjl 600 ru vthmfyb^ [jkj otkboflib vthmybc ,eyt,hbdb yfpfhlb 

ytgfkib ths cek vjcf[ktpt 80 ru itflutyc& fvltyfl^ ytgfkbc n.tt,b - fv mdt.ybc ths-

thsb elbltcb ,eyt,hbdb cbvlblht - itb'kt,f cohfafl ufmhtc& 

 

 

 

SFDB 5 

NHFYCGJHNB LF UFHTVJ 

§ 5&1&  NHFYCGJHNBC CF{TT<B&  

CFNHFYCGJHNJ CBCNTVBC LF{FCBFST<F 

 

nhfycgjhnb fhbc  vfnthbfkehb ofhvjt,bc lfhub^ hjvtkcfw uflf.fdc 

flfvbfyt,b lf uflffmdc ndbhsb& thsbfyb cgnhfycgjhnj cbcntvbc itvflutytkb 

yfobkt,bf% 

- vbvjcdkbc upt,b $cffdnjvj,bkj^ cfhrbybupj^ o.kbc upt,b^ cf/fthj [fpt,b^ 

vbkcfltyt,b^ vjyjhtkcehb lf cf,fubhj upt,b lf c[df cgtwbfkehb vfubcnhfkt,b$* 

- uflfpbldbc cfiefkt,t,b $kjrjvjnbdt,b^ utvt,b^ sdbsvahbyfdt,b^ 

dthnvahtyt,b^ fdnjvj,bkt,b^ rjcvjcehb [jvfklt,b lf c[d&$* 

- ntmybrehb vjo.j,bkj,t,b lf vtmfybpvt,b $xfcfndbhs-uflvjcfndbhsb 

vfymfyt,b^ rjydtbtht,b^ ,eyrtht,b^ gfrtnvfajhvbht,tkb vfymfyt,b lf c[d&$* 

- vfhsdbcf lf rfdibhbc cfiefkt,t,b $byajhvfwbbc itrht,f^ ityf[df^ 

uflfveifdt,f lf uflfwtvf$* 

- .dtkf cf[bc nhfycgjhnbc cflujvb $hrbybupbc cfluehb^ dfupfkb^ fthjgjhnb^ 

yfdvbcflujvb^ afht[b^ c[dflfc[df cflujvb^ cfhtvjynj cf[tkjcyj lf mfh[fyf^ cfo.j,b 
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lf xfcfndbhs-uflvjcfndbhsb geymnt,b^ ntmybrehb vjvcf[eht,bc cfrjvghtcjhj lf 

nev,jt,bc cfluehb$& 

fvhbufl^ nhfycgjhnbc .dtkf cf[t mvybc thsbfy cfnhfycgjhnj cbcntvfc^ 

hjvtkbw aeymwbjybht,c ehsbthsmvtlt,bc ntmybrehb^ ntmyjkjubehb^ cfbyajhvfwbj^ 

trjyjvbrehb lf cfvfhskt,hbdb ufhtvjc o.fkj,bs& 

cfvj'hfj ufhtvjc vb[tldbs cfnhfycgjhnj cfiefkt,t,b b.jaf% vbobcptlf 

$cfhrbybupj^ cffdnjvj,bkj-cfupfj$^ o.kbc $pqdbc^ vlbyfhbc^ n,bc$^ cf/fthj^ rjcvjceh 

lf vbobcmdtif $vtnhj$ nhfycgjhnfl& 

nhfycgjhnb ufykfut,ekbf ,eyt,hbd ufhtvjib lf ehsbthsmvtlt,c vfcsfy& fv 

ehsbthsmvtlt,bc itltub vhfdfkafmnjhbfybf lf ufybcfpqdht,f nhfycgjhnbc 

rjyrhtnekb cf[bs^ fuhtsdt cbdhwbs^ hjvtkibw bc vj'hfj,c& fv ybiybc vb[tldbs 

nhfycgjhnb b.jaf% rjcvjceh^ rjynbytynsfijhbcj^ rjynbytynfkeh^ cf[tkvobaj^ 

htubjyfkeh lf f&i& nhfycgjhnfl& 

 nhfycgjhnb fhbc cfs,j,-tythutnbrekb htcehct,bc ths-thsb 'bhbsflb 

vjv[vfht,tkb& bub vjb[vfhc tythutnbrekb htcehct,bc ~ 20)-c& fvbnjv epfhvfpfhbf 

cfnhfycgjhnj cbcntvbc obkb ,eyt,hbdb ufhtvjc trjkjubeh vlujvfhtj,fib lf^ 

fmtlfy ufvjvlbyfht^ vjcf[ktj,bc ]fyvhstkj,bc vlujvfhtj,bc ufefhtct,fib& 

 

 

 

§ 5&2&  HRBYBUPBC NHFYCGJHNB 

 

hrbybupbc nhfycgjhnb vfltcnf,bkbpt,tk ufdktyfc f[ltyc ,eyt,hbd ufhtvjpt& 

tc efh.jabsb afmnjht,bf% hrbybupbs ,eyt,hbd-nthbnjhbekb rjvgktmct,bc 

lfyfotdht,f^ vbc tktvtynt,c ijhbc xfvj.fkb,t,ekb rfdibht,bc lfhqdtdf^ vfufkbsfl^ 

kfylifanbc lfyfotdht,f^ t&b& rfdibhbc lfhqdtdf [vtktsbc yfobkt,bc ,eyt,hbd 

rjvgjytynt,c $vsbc mfyt,c^ ybflfuc^ htkbtac^ o.fkcfntdt,c^ vwtyfhtekj,fc^ w[jdtksf 

cfv.fhjc^ rkbvfnc$ ijhbc^ hjvkt,bw fhct,j,c ehsbthsufygbhj,t,ek vskbfyj,fib* 

ufhlf fvbcf^ ufcfsdfkbcobyt,tkbf itvltub afmnjht,b%  

1& upbc^ cflujvbc^ cfnhfycgjhnj cfofhvjc lf c[d& j,btmnt,bc vityt,kj,fc sfy 

f[kfdc lblb hfjltyj,bs vbobc vjo.dtnf& .jdtk 1 rv-pt hrbybupbcsdbc lfvhtwt,bc 

xfsdkbs cfzbhjf 10 /f-pt vtnb vbof* 

2& cfnhfycgjhnj cfiefkt,fsf ofhvjt,f [fcbfslt,f lblb hfjltyj,bs 

,eyt,hbdb htcehct,bc vj[vfht,bs^ lblb vfcfkf - lf kbsjyntdflj,bs& cfnhfycgjhnj 

cfiefkt,fsf htvjynbcfsdbc cfsflfhbuj yfobkt,bc lfcfvpflt,kfl kbsjybc [fh]b 

cfnhfycgjhnj  cfiefkt,fsf ofhvjt,fpt ufotekb [fh]bc tmdbdfktynehbf* 

3& ufhtvjc lf,by'eht,bc lblb obkb vjlbc hrbybupbc vj'hfd itvflutykj,fpt& 

ufhtvjc vybidytkjdyfl f,by'eht,c uflfcfnfyb ndbhsbc ufvndthdf% a[dbthb vfcfkt,bc 
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xfndbhsdbc^ uflvjndbhsdbc lf nhfycgjhnbht,bcfc* fqezehdtkb nhfycgjhnbs 

uflfnfybcfc a[dbthb vfcfkt,bc lfyfrfhub ndbhsbc cfthsj ojybc 10)-pt vtnc 

itflutyc& ufhtvjc lf,by'eht,f [lt,f fuhtsdt hrbybupbc nhfycgjhnbc cfofhvjsf 

yfudbs lf yfhxtyt,bs& 

4& cfvupfdhj dfujyt,b 1 rv upfpt .jdtkokbehfl uflvjbcdhbc 200 v3-pt vtn 

xfvlbyfht atrfkeh o.fkc $hjvtkbw itbwfdc gfsjutyeh vbrhjjhufybpvt,c$ lf 12 

njyfvlt yfufdc& 

hrbybupbc nhfycgjhnb vjb[vfhc o.fkc lf fzez.bfyt,c o.fkcfntdt,c& hrbybupbc 

nhfycgjhnbc vbth o.kbc cfthsj vj[vfht,f 1 vkhl v3$o itflutyc^ [jkj xfvlbyfht 

o.kt,bc hfjltyj,f 0^6  vkhl  v3$o fqotdc& 

hrbybupbc cfofhvjt,ib xfvlbyfht o.kt,bc vjwekj,f vth.tj,c 200÷ 400 v3$lqt-

qfvtib& fvfcsfy^ eylf fqbybiyjc^ hjv hrbybupbc ,tdh cfofhvjj lf rjveyfkeh j,btmnc 

fhf fmdc ufvovtylb yfut,j,f& 

o.fkcfntdt,bc lfv,by'eht,tkb j,btmnt,bf cfhtw[-ufcfjhsmkb geymnt,b^ 

cfltpbyatmwbj-cfhtw[b cflueht,b^ cfdfujyt lf cfkjrjvjnbdj ltgj^ igfkcf;qtysb 

mfh[yt,b^ cfvityt,kj jhufybpfwbt,b lf f&i& fct^ vfufkbsfl^ cfhtw[-ufcfjhsmkb 

geymnt,bc xfvlbyfht o.fkb itbwfdc 130-pt vtn njmcbreh ybdsbtht,fc% atyjkc lf 

rhtpjkc^ fvbfrc lf sesbbc mkjhblc^ yfdsj,ghjlemnt,c $50 vu$k-vlt$^ itnbdnbdt,ek 

yfobkfrt,c $10 vu$k-vlt $& 

5& nhfycgjhnb fnvjcathjc f,bh'eht,c^ gbhdtk hbuib^ cfnhcycgjhnj 

cfiefkt,t,bc lf cfvityt,kj vfymfyf-vtmfybpvt,bc ibufodbc 'hfdt,bc yfvodb fbht,bc 

$yf[ibh,flbc^ fpjnbc lf ujubhlbc jmcblt,b^ fuhtsdt yf[ibho.kt,bc^ n.dbbc^ fkaf-

,typgbhtybc lf vbcs&fthjpjkt,b$ufvjahmdtdbs& 

6& cfnhfycgjhnj vfubcnhfkt,bc vityt,kj,bcfc $vbobc dfrbcbc vjo.j,f^ upbc 

ptlf o.j,bc vjkfut,f^ [tkjdyehb yfut,j,t,bc vityt,kj,f lf f&i&$ cf/fthj ufhtvj 

zez.bfylt,f ,eyt,hbdb $vsbc mfyt,bc^ vbobc^ lbcgthcbekb mdbc vfcfkf$ lf 

ntmyjkjubehb ofhvjij,bc $c[dflfc[df cfvhtodtkj cfofhvjc oblf^ ofnfwt,bc yfwfhb^ 

c[dflfc[df ikfvb& vfufkbsfl^ ,jmcbnehb^ ajcajsf,fibhb lf c[d&$ cfvhtodtkj 

vfcfkt,bs& tc vfcfkt,b evtntc itvs[dtdfib njmcbrehbf vfsib v'bvt kbsjyt,bc lf 

,eyt,hbdb hflbjfmnbehb ybdsbtht,t,bc itvwdtkj,bc ufvj& cfvityt,kj vndthb 

rf;vbofc itbwfdc lf ite'kbf ufvjbodbjc abkndt,bc ghjatcbekb lffdflt,f 

$cbkbrjpb$& 

ufhlf fvbcf^ nhfcbc vjo.j,bcfc cfvityt,kj cfveifjt,bc itchekt,bc ghjwtcib 

ufvjb.jaf fnvjcathjc lfv,by'eht,kt,b% itleqt,bc cfveifjt,bc itchekt,bc lhjc 

ofhvjmvybkb itleqt,bc fthjpjkb^ fatsmt,bc cfveifjt,bc lhjc fatsmt,bc 

ghjlemnt,b $fatsmt,ekb vsbc mfyt,blfy lf fcfatsmt,tkb ybdsbtht,t,blfy$ lf c[df 

cgtwbabehb lfv,by'eht,kt,b - v;fdfsf^ nentsf^ c[dflfc[df ufv[cytkt,bc jhsmkb& 
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7& ufvj.tyt,ekb tktmnhjotdbc mctkt,b^ gbhlfgbhb $cfrjynfmnj cfrblfhb$ lf 

erecfltybc $htkct,bc$ gfhfvtnht,bc ufyc[dfdt,bc itltufl^ ufhtvjib ufvjfc[bdt,c 

v'kfdh tktmnhjvfuybneh dtkt,c^ hfcfw vbd.fdfhs otdbc mctkib lbl lfyfrfhut,sfy^ 

ufhlf fvbcf^ fq'hekb tktmnhjvfuybnehb dtkb efh.jabsfl vjmvtlt,c flfvbfysf 

]fyvhstkj,fpt $b[& § 9&5&2&$& 

cfhrbybupj cfnhfycgjhnj cfiefkt,t,bc vj'hfj,bcfc fq'hekb db,hfwbf lf 

[vfehb efh.jabsfl vjmvtlt,c hjujhw ufhtvjc ntmybreh vlutytkpt^ bct flfvbfyt,pt 

lf w[jdtkt,pt $b[& sfdb 9 $& 

8& ufhtvj ,eyt,fpt efh.jabsfl vjmvtlt,c dbohjkbfylfubfyb hrbybupfw& 

xdtekt,hbd^ fcts hrbybupfc fhf fmdc o.fkufvnfhb yfut,j,f vwbht o.fkcflbyfht,pt^ 

fhff lfwekb mfyj,b lf f&i& tc ufyfgbhj,t,c bvfc^ hjv bphlt,f uheynbc o.kbc ljyt fy 

gbhbmbs^ bmvyt,f uheynbc ntybc ltabwbnb& jhbdt itvs[dtdfib yfluehlt,f rjhjvb& 

 

 

 

§ 5&3&  CFFDNJVJ<BKJ NHFYCGJHNB 

 

cffdnjvj,bkj nhfycgjhnbs ufhtvjc lf,by'eht,fc cgtwbfkehb sfdbct,eht,t,b 

uffxybf% 

- fdnjvj,bkbpfwbbc velvbdfl vpfhlb ntvgb* 

- itchekt,ek cfnhfycgjhnj cfveifjc thstekpt cfnhfycgjhnj cfiefkt,bc 

trjkjubehb ecfahs[jt,bc lf,fkb vfxdtyt,kt,b lf vjvfdfkib vfsb fvfqkt,bc vwbht 

gthcgtmnbdf* 

- fdnjcfnhfycgjhnj cfiefkt,t,bc vfqfkb rjywtynhfwbf* 

- ,eyt,hbd ufhtvjpt nhfycgjhnbc fhf[tkcf.htkb ptvjmvtlt,bc kjrfkbpfwbbc 

cbhsekt* 

- cfupfj mctkbc ufydbsfht,bc ntvgbc xfvjhxtyf fdnjvj,bkbpfwbbc ntvgsfy 

itlfht,bs& 

ufycfpqdhek gbhj,t,ib lf ufycfpqdhek htubjyt,ib fv afmnjht,bc itho.vf 

bodtdc ufhtvjpt cffdnjvj,bkj nhfycgjhnbc vfljvbybht,tk ptvjmvtlt,fc^ 

hfvltyflfw fdnjnhfycgjhnb lf,by'eht,bc ths-thsb cthbjpekb o.fhjf& bub 

f,by'eht,c ,eyt,hbdb ufhtvjc .dtkf cathjc $fnvjcathjc^/blhjcathjc^ kbsjcathjc^ 

,bjcathjc$& 

cffdnjvj,bkj nhfycgjhnbc vfdyt ptvjmvtlt,fib buekbc[vt,f vfsb efh.jabsb 

ufdktyf fhf vfhnj ufhtvjpt^ fhfvtl vjcf[ktj,fpt lf gthcjyfkpt& fv ufdktyfc 

bodtdc% ufvjyf,jkmdt,bc njmcbrehj,f^ rfhnthbc fbht,b^ cfodfdbc^ ptsbc lf v;fdfc 

fjhsmkt,f^ wdtsbc ghjlemnt,bc ufhtvjib ufvj.jaf^ fdnjcfnhfycgjhnj 

cfiefkt,t,bcf lf vfsb lfvfnt,bsb vjo.j,bkj,t,bc vbth ofhvjmvybkb db,hfwbf^ 
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[vfehb lf cbs,j^ xfvlbyfht o.kt,bc lfzez.bfyt,f^ odbc ghjwtcib ;fyu,flbc lf 

ntmybrehb ptvjmvtlt,bc lhjc o.kbc vj[vfht,f& nhfycgjhnb ufdktyfc f[ltyc  

hjujhw  ufhtvjc trjkjubeh vlujvfhtj,fpt^ fctdt w[jdht,bc cjwbfkeh gbhj,t,pt 

lf cf[tkvobajc trjyjvbrfpt& 

\\ c-bc 90-bfyb okt,bc ,jkjc vcjakbjib b.j ~ 300 vky vce,emb fdnjvj,bkb* 

80 vky cfndbhsj fdnjvj,bkb lf 1 vky fdnj,ecb& vfsb hfjltyj,f okblfy okfvlt 

bphlt,f& 

flfvbfybc cfmvbfyj,bc c[dflfc[df cathjc vbth fnvjcathjib ufvjyf,jkmdt,bc 

obkbc itlfht,f udbxdtyt,c^ hjv cojhtl fdnjnhfycgjhnpt vjlbc ufvjyf,jkmdbc 

'bhbsflb yfobkb& thsb vce,emb fdnjvj,bkb otkboflib isfysmfdc 40 n ;fyu,flc^ 

[jkj ufvjfahmdtdc $ru$% 

yf[ibh,flbc jmcblt,c&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&800 

fpjnbc jmcblt,c&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&40 

yf[ibho.fk,flt,c&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&200 

htpbybc vndthc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&8-10 

1 ru ,typbybc odbcfc ofhvjbmbyt,f $u$% 

yf[ibh,flbc jmcblt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&40 

fpjnbc jmcblt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&21 

yf[ibho.fk,flt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&71 

n.dbf^ vehb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&20 

cfnhfycgjhnj cfiefkt,t,bc ]fvehb ufvjyf,jkmdb otkbotlib 170 fsfc njyfc 

fqotdc& ufhlf fvbcf^ lbptkbc 'hfdf fnvjcathjib ufvj.jac rfywthjutyek ybdsbtht,fc 

- ybnhjfpjlbfkrbkfvbyt,c& 

njmcbrehb ybdsbtht,t,bs cbcntvfnehfl vjofvkdbc itltufl tc ybdsbtht,t,b 

uhjdlt,f flfvbfybc jhufybpvib lf c[dflfc[df lffdflt,bc vbptpb [lt,f& fvhbufl^ 

ufhtvjc trjkjubeh vlujvfhtj,fpt lf vjcf[ktj,bc ]fyvhstkj,fpt vfljvbybht,tk 

ufdktyfc f[ltyc nhfycgjhnb& 

vbe[tlfdfl bvbcf^ hjv 1970 okblfy ufvjidt,ekb fdnjcfnhfycgjhnj 

cfiefkt,t,bc chek.jabc itltufl 30)-bs itvwbhlf ufvjyf,jkmdt,ib CO2-bc 

itvwdtkj,f^ trjkjubehb cehfsb fh ufvjcojht,ekf^ hfw fb[cyt,f uflfpbldbc 

vfy'bkbcf lf hfjltyj,bc ufphlbs& cfsfyfljl bphlt,f $30)-bs$ nhfycgjhnpt 

cfodfdbc ufvj.tyt,f& 

cmtvfpt $yf[& 17$ vjwtvekbf mfkfmbc ,eyt,hbd ufhtvjpt fdnjvj,bkbpfwbbc 

ptvjmvtlt,bc afmnjht,b& ufhlf fvbcf^ fdnjvj,bkt,bc cflujvb brfdt,c mfkfmbc mext,bc 

lf upt,bc sbsmvbc 5)-c& upt,bc lf nhjnefht,bc lfafhdfpt .jdtkokbehfl b[fh]t,f 

20 fsfcb n cfodfd-cfgj[b vfcfkt,b& 
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yf[& 17 ufhtvjpt fdnjvj,bkbpfwbbc ptvjmvtlt,bc afmnjht,b 

 

cfnhfycgjhnj vfubcnhfkt,bc ybflfuib rjywtynhbhlt,f 30-]th vtnb 

yfdsj,ghjlemnb^ dblht gfhrt,cf lf ,fqt,ib&   

cfodfd-cfptsb vfcfkt,b f,by'eht,ty fuhtsdt xfvlbyfht o.kt,c $vfymfybc 

ufhtw[df lf vbcs&$^  ofhvjmvybc yfktmc -500 k$v2  otkboflib& 

mfkfmbc vjcf[ktj,bc 85 ) lf,by'eht,ekb /fthbs ceysmfdc& fdnjnhfycgjhnbc 

.dtkf cf[tj,bc ufvjyf,jkmdbc rjvgjytynt,b c[dflfc[df rkfcbc cfibihjt,bc njmcbreh 

ybdsbtht,t,c ofhvjflutyc% 

- ,typ -α-gbhtyb^ n.dbf&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&cfibihjt,bc  +   rkfcb% 

- fpjnbc^ ujubhlbc jmcblt,b&&&&&&&&&&&&&&&&&&&&&&&       _#_         ++    _#_ 

- vehb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&        _#_         +++    _#_ 

- rf;vbobc^ wtvtynbc vndthb&&&&&&&&&&&&&&&&&&&&&&&&        _#_           +     _#_ 

n.dbf lf vehb rfywthjutyek ybdsbtht,t,c vbtresdyt,f& 

ufhtvjpt fdnjvj,bkbpfwbbc ptufdktybc afmnjht,b 

CJWBFKEHB 
PTVJMVTLT<F% 

cfupfj-cfnhfycgjhnj 
itvs[dtdt,b* 
flfvbfysf 
lffdflt,t,b 

UFHTVJC LF<BY"EHT<F 

UFYFLUEHT<F 
 
akjhbc  
afeybc  
b[nbjafeybc 

MBVBEHB 
mbvbehb 
ufvjyf,jkmdt,b% 
fbhflb^ s[tdflb  
lf fthjpjkehb 
ybdsbtht,t,b 

ABPBREHB 
 
[vfehb^ db,hfwbf^  
tk& vfuybnehb 
dtkb^ hflbfwbf 

HTCEHCT<BC  
VJ{VFHT<F% 

tythutnbrekb 
vfnthbfkehb 
vbobc 
ihjvbsb 
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ufhtvjpt fdnjcfnhfycgjhnj cfiefkt,t,bc vfdyt ptufdktyf lfvjrblt,ekbf 

bcts wdkfl afmnjht,pt^ hjujhbwff% 

- cfupfj gbhj,t,b $upbc cfafhbc vlujvfhtj,f lf nbgb^ uh'bdb ghjabkb lf 

pqdbc ljyblfy cbvfqkt$^ 

- cfnhfycgjhnj gbhj,t,b $uflfcfpblb ndbhsbc cf[t lf vjwekj,f^ vj'hfj,bc 

cbvzblhjdt lf byntycbehj,f$^ 

- fnvjcathek-rkbvfnehb gbhj,t,b $/fthbc ntvgthfnehf^ fnvjcathekb oytdf^ 

afhlj,bsb ntybfyj,f lf vndhbfyj,f$^ 

- fdnjcfnhfycgjhnj cfiefkt,t,bc tmcgkefnfwbbc reknehf $v'qjkbc 

rdfkbabrfwbf^ ntmybrehb ptvjmvtlt,bc cbcntvf^ cfodfd-cfptsb vfcfkt,bc [fhbc[b$& 

ufhtvjpt cffdnjvj,bkj nhfycgjhnbc ytufnbehb ptvjmvtlt,bc [fcbfsb lf 

vfcinf,b c[dflfc[df mdt.fyfib lf htubjyib thsyfbhb fh fhbc lf lfvjrblt,ekbf bcts 

'bhbsfl afmnjht,pt^ hjujhbwff cffdnjvj,bkj gfhrbc hfjltyj,f^ uflfpbldt,bc 

vjwekj,f lf vj'hfj,bc byntycbehj,f^ cfupfj mctkbc cbuh't^ cbvzblhjdt lf 

vlujvfhtj,f& 

vj'hfj,bc byntycbehj,bc lf uflfpbldbc vjwekj,bc phlbc rdfklfrdfk 

ufbphlt,f ufhtvjpt cffdnjvj,bkj nhfycgjhnbc efh.jabsb ufdktyf^ se vbqt,ek fh 

bmyt,f mvtlbsb qjybc'bt,t,b% rjycnhemwbbc chek.jaf^ vfqfk[fhbc[jdfyb cfodfd-

cfptsb lf c[df cftmcgkefnfwbj vfcfkt,bc ufvj.tyt,f& 

cfnhfycgjhnj cfiefkt,t,bc ufvjyf,jkmdt,b lfvjrblt,ekbf fctdt cfodfdbc 

cf[tpt lf upt,pt htrkfvt,bc hfjltyj,fpt& 

htrkfvf - byajhvfwbf cfmjykbc cfvjv[vfht,kj sdbct,t,bc lf vjvcf[eht,bc 

cf[tt,bc itcf[t,^ ufdktyfc f[ltyc cffdnjvj,bkj nhfycgjhnbc vj'hfj,bc ht;bvpt 

$v'qjkbc .ehflqt,fpt$^ lf itcf,fvbcfl^ cffdnjvj,bkj nhfycgjhnbc vj'hfj,bc 

ht;bvbc wdkbkt,bc itltufl ufvjyf,jkmdt,bc hfjltyj,fpt& 

w[hbkib =5-1 vjwtvekbf fdnjnhfycgjhnbc ufvjyf,jkmdt,bc hfjltyj,bc $)$ 

lfvjrblt,ekt,f vj'hfj,bc ht;bvpt& 

                                                                                                              

    w[hbkb =5-1 

vj'hfj,bc ht;bvb hectsb fii 

emvb cdkf 

itytkt,f 

fxmfht,f $ufmfyt,f$ 

lfv.fht,ekb ht;bvb 

22 

29 

18 

31 

15 

32 

37 

16 

 

mfkfm cfyrn-gtnth,ehuib 360-pt vtnb cfnhfycgjhnj lf at[bs vjcbfhektsf 

[blbf^ hjvkt,bw obyfcofh ufycfpqdhfdc nhfycgjhnbc vj'hfj,bc [fcbfsbc wdkbkt,fc 

lf^ itcf,fvbcfl^ ufvjyf,jkmdt,bc hfjltyj,fc lf [fcbfsc& 
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#v'qjkb-upf@ cbcntvbc [fcbfsb vjmvtlt,c v'qjkpt& vfufkbsfl^ 1980-bfyb 

okt,bc ,jkjc m& hjvib nfmcbcnb 7 cffsbfyb cfveifj lqbc ufyvfdkj,fib xfceysmekb 1 

v3 /fthblfy  #vjb[vfhlf@  $vru$% 

 

fpjnbc jmcblt,c&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&72 

yf[ibh,flbc jmcblc&&&&&&&&&&&&&&&&&&&&&&&&&&&285 

ujubhlbc lbjmcblc&&&&&&&&&&&&&&&&&&&&&&&&&&&& 44 

eh,fybpfwbf lblb ntvgbs dbsfhlt,f& itcf,fvbcfl bphlt,f mfkfmt,ib 

ufvjyf,jkmdt,bc hfjltyj,f& 

mfkfmbc gbhj,t,ib cffdnjvj,bkj nhfycgjhnbc tmcgkefnfwbf [fcbfslt,f 

lfvfnt,bsb cgtwbabehb sdbct,t,bs% 

- ufxtht,bcfc c[dflfd[df lfybiyekt,bc lblb afhsj,bc vbobc lfrfdt,f $28 vky 

v2$* 

- mfkfmbc mext,bcf lf upt,bc lblb cbuh't^ hjvtksfufy ~ 95) vjfcafknt,ekbf* 

- mfkfmbc upt,pt nhfycgjhnbc lblb yfrflb lf fdfhbekb cbnefwbt,bc obyfcofhb 

ufsdfkbcobyt,bc ite'kt,kj,f* 

- mfkfmbc mext,bc lf upt,bc ufybfdt,bc gbhj,t,bc itvs[dtdbsj,f^ hfvltyflfw 

mfkfmbc ufhtvj ityj,f-yfut,j,t,bs fhbc xfrtnbkb* 

- flfvbfypt nhfycgjhnbc ptvjmvtlt,bc kjrfkbpt,bc ite'kt,kj,f* 

- upt,pt uheynbc db,hfwbbc ufvj ityj,f-yfut,j,fsf lfotdf $otkboflib 2-3 vv$ 

lf yuhtdf* 

- mfkfmbc ybflfubc lf vbobc ufzez.bfyt,f njmcbrehb ybdsbtht,t,bs* 

- fdnjvj,bkt,bc lf upbc cfafhbc welb ntmybrehb vlujvfhtj,bc^ cfupfj 

vj'hfj,bc welb jhufybpt,bc lf cfnhfycgjhnj cfiefkt,bc vfhsdbc lf,fkb ljybc ufvj 

[vfehbc vfqfkb ljyt& 

   mfkfmib nhfycgjhnbc tmcgkefnfwbbc vfdyt ptufdktybc itvwbht,f 

itcf'kt,tkbf c[dflfc[df upbs% 

- ohbekb lf hrfkehb fdnjvfubcnhfkt,bc vjo.j,bs* 

- at[bs vjcbfhektsfsdbc c[dflfc[df ljytpt uflfcfcdktkt,bc vjo.j,bs* 

- fdnjvj,bkt,bc uflf.dfybs fbhfl cfodfdpt $s[tdfl fbhpt$* 

- trjkjubehfl ceasf fdnj,ect,bc $trj,ect,bc$ ofhvjt,bs* 

- ,typbybc njmcbreh vbcfhspt $vfu&^ ntnhftsbkn.dbfpt$ efhbc smvbs* 

-lhjt,bsb lf uflfcfnfyb fdnjufcfvfhsb cflueht,bc aeymwbjybht,bc 

itxtht,bs* 

- cfupfj vj'hfj,bc^ ufycfresht,bs - upf]dfhtlbyt,pt^ htuekbht,bc 

tatmnehj,bc fvfqkt,bs* 

- upbcgbhf nthbnjhbt,pt  lfwekb pjyt,bc cfpqdht,bc lflutybs* 
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- mfkfmbc mext,ib lf upt,pt trjkjubehb rjynhjkbc cflueht,bc lf gjcnt,bc 

$trjkjubehb gjkbwbf$ jhufybpt,bs* 

- mdt.ybc nthbnjhbfpt bctsb nhfycgjhnbc it.dfyfpt lf tmcgkefnfwbfpt 

cfymwbt,bc lfotct,bs^ hjvtkbw fh gfce[j,c cfsfyflj ntmybreh yjhvt,c* 

- mfkfmt,bc ufvodfyt,bs* 

- nhfycgjhnbc lf upt,bc rfhu ntmybreh vlujvfhtj,fib ityf[dbs* 

- upt,bc vityt,kj,f mfkfmbc udthlbc fdkbs* 

- fdnjufcfvfhsb cflueht,bc vjo.j,bs mfkfmbc ufhte,yt,ib& 

 

TRJKJUBEHB VJS{JDYT<B 

 

-fdnjnhfycgjhnbc^ upt,bc^ fdnjufcfvfhsb cflueht,bc trjkjubehb 

cthsbabwbht,f* 

-nhfycgjhnbc cfybnfhbek-/bubtyehb gfcgjhnbpfwbf ufhtvjpt vjmvtl 

babpbrehb  afmnjht,bc vb[tldbs $[vfehb^ db,hfwbf^ tktmnhjvfuybnehb dtkb$* 

-flfvbfysf trjkjubehb lfpqdtdbc cbcntvbc itveifdt,f lf ghfmnbrfib 

lfythudf* 

- flfvbfyt,bcsdbc trjkjubehb ecfahs[jt,bc cfrbs[t,bc cofdkt,f lf ,eyt,hbdb 

ufhtvjc vlujvfhtj,fpt byajhvfwbbc vbojlt,f& 

fqybiyekb  cfrbs[t,b fcf[ekbf cfmfhsdtkjc rfyjyvlt,kj,fib% #cfmfhsdtkjc 

rfyjyb fnvjcathekb /fthbc lfwdbc itcf[t,@& ve[kb 25& cfnhfycgjhnj lf c[df vj'hfdb 

vtmfybrehb cfiefkt,t,b uflbfy fnvjcathek /fthib ufahmdtdbc $ufvjyf,jkmdbc$ 

gthbjlek itvjovt,fc wtynhfkbpt,ekb otcbs& 

brh'fkt,f fnv& /fthbc vfdyt ybdsbtht,t,bs lfvf,by'eht,tkb bv cfnhfycgjhnj 

lf c[df vj'hfd-vtmfybrehb cfiefkt,t,bc cfmfhsdtkjib bvgjhnb^ cfmfhsdtkjc 

nthbnjhbfpt nhfypbnb lf tmcgkefnfwbf^ hjvtksf ufvjyf,jkmdib vfdyt 

ybdsbtht,fsf itvwdtkj,f fqtvfnt,f nhfycgjhnbc rjyrhtnekb cf[tj,bcsdbc 

lflutybk ufahmdtdbc $ufvjyf,jkmdbc$ pqdhekfl lfcfidt, yjhvfc@& 

ufhtvjc lf,by'eht,bc tatmnehfl itvwbht,f lfvjrblt,ekbf fnvjcathjib 

wdtsbcf lf odbc ghjlemnt,bc^ vfsib njmcbrehb ybdsbtht,t,bc itvwdtkj,bc lf 

[vfehbc lfcf,est,ekb cfrfyjyvlt,kj yjhvt,bc ithxtdfpt^ vfsb ufycfpqdhbc 

vtsjlt,pt& 

fnvjcathjib ufvjyf,jkmdt,bc hfjltyj,bc itvwbht,bc cehdbkb tdhjrfdibhbc 

otdh-mdt.yt,c fknthyfnbekb cfodfdbc ufvj.tyt,bc upt,bc 'bt,fc fb'ekt,c& hfvltyflfw 

fv  mdt.yt,ib ]fyvhstkj,bc lfwdfpt [fh]t,bc ufphlbc ths_thsb vbptpbf 

fnvjcathjib vfdyt ybdsbtht,t,bc tvbcbf^ fv erfyfcrytkbc itvwbht,bs itcf'kt,tkbf 

flfvbfybc ]fyvhstkj,bc lfwdfpt ufotekb [fh]t,bc itvwbht,f& 

hjujhw nhflbwbek^ bct fknthyfnbek cfodfdc sfdbcb egbhfntcj,f lf yfrkb 

uffxybf& pjubthsb fknthyfnbekb cfodfdb itb'kt,f rjyrehtyneyfhbfyb b.jc 
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,typbysfy lf lbptkbc cfodfdsfy itlfht,bs^ ufycfresht,bs cfuflfcf[flj 

rfyjyvlt,kj,bc^ yfdsj,bc cfodfdbc lfvfnt,bsb uflfveifdt,bc^ njmcbrehb lf ujubhlbc 

vbyfhtdt,bcfufy vbcb ufovtylbc fewbkt,kj,bc ufvj& vfuhfv fknthyfnbekb cfodfdbc 

ufvj.tyt,bcfsdbc cfzbhj byahfcnhemnehbc ufydbsfht,f lbl lhjcf lf [fh]t,c 

vjbs[jdc& 

trjkjubehb lf trjyjvbrehb sdfkcfphbcbs vcjakbjib ths-ths gthcgtmnbek 

cfodfdc ofhvjflutyc itreviekb ,eyt,hbdb lf s[tdflb yfdsj,bc fbhb& fv cf[bc cfodfdb 

epheydtk.jac ufvjyf,jkmdib vfdyt ybdsbtht,t,bc itvwbht,fc^ uffxybf vfqfkb 

fynbltnjyfwbehb sdbct,t,b lf ufyfgbhj,t,c vfqfktatmneh veif ghjwtcc& 

ufycfresht,bs lflt,bsfl [fcbfslt,f  fbhflb cfodfdb& veif yfhtdb [fcbfslt,f 

thsudfhjdyt,bs lf sfyf,hfl yfobklt,f wbkbylht,ib^ fvbnjv [lt,f vbcb chekb odf^ 

[jkj ufvjyf,jkmd fbht,ib njmcbrehb ybdsbtht,t,b 'bhbsflb cfrjynhjkj 

gfhfvtnht,bc vb[tldbs^ ,typbypt vjveifdt 'hfdt,sfy itlfht,bs yfrkt,bf $C -3-4-]th^ 

yf[ibho.fk,flt,b - 1^8-1^5-]th^  NxOy  - 1^6-2-]th$& 

lfcfdktsbc abhvt,b erdt lblb [fybf vbdblyty lfcrdyfvlt^ hjv  lblb 

ndbhsfvotj,bc fdnjcfnhfycgjhnj cfiefkt,t,pt eahj vtn tatmnc b'ktdf fbhbc 

ufvj.tyt,f& 

htukfvtynbht,ekb trjkjubehb vjs[jdyt,bc $1996 otkc vbqt,ekb @ЕЭК 

ООН@-bc otct,b^ =49$ sfyf[vfl ufvjyf,jkmdib vfdyt vbythfkt,bc pqdhekb lfcfidt,b 

yjhvt,bf% 

yf[ibh,flbc vjyjmcblb&&&&&&&&&&&&&&&&&&&&&&&&&&&4^0 u$rdncs 

yf[ibo.fk,flt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^1 u$rdncs 

fpjnbc jmcblt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&7^0 u$rdncs 

v.fhb yfobkfrt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&9^15 u$rdncs 

vjcfpht,f bvbc itcf[t,^ sbsmjc fv;fvfl cffdnjvj,bkj nhfycgjhnpt fbhflb 

cfodfdbc ufvj.tyt,f fhbc trjkjubehb ghj,ktvbc uflfo.dtnbc bfab [th[b^ vwlfhbf& 

vtwybthsf fphbs^ cffdnjvjvj,bkj nhfycgjhnbc trjkjubfpt vjmvtlb vrfwhb 

cfthsfijhbcj vjs[jdyt,bc epheydtk.jaf itcf'kt,tkbf eahj vwbht lfyf[fh]t,bs 

nhflbwbekb s[tdflb cfodfdbs^ 'hfdt,pt vfhsdbc tktmnhjyekb cbcntvt,bc lf 

njmcbrehj,bc cfobyffqvltuj vjo.j,bkj,t,bc ufvj.tyt,bs& ef[kjtc fsoktekt,ib 

fbhflb cfodfdb ufvj.tyt,ek bmyt,f v[jkjl bv htubjyt,ib^ cflfw fhbc ,eyt,hbdb fbhbc 

lblb vfhfub lf s[tdflb cfodfdbc ervfhbcj,f& 

cfmfhsdtkjib ,eyt,hbdb lf s[tdflb fbhb vfcj,hbdfl fh ufvjb.tyt,f^ sevwf 

fctsb fdnjcfnhfygjhnj cfiefkt,t,bc ufhrdtekb hfjltyj,f vfbyw fhbc 

tmcgkefnfwbfib& 

ufhtvjc lfwdfcsfy jhufyekfl fhbc lfrfdibht,ekb cfodfd-cfptsb vfcfkt,bc 

[fh]bc itvwbht,f^ hfw ufyfgbhj,t,c /fthib vfdyt rjvgjytynt,bc tvbcbbc itvwbht,fc& 
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§ 5&3&1&  LTVJUHFABF LF FDNJVJ<BKBPFWBF 

 

trjkjubehb wdkbkt,t,bc fyshjgjutyekb vlutytkb 'bhbsflfl 

ntmyjkjubehb lf ltvjuhfabekb afmnjht,bc  ufvj  bmvyt,f& 

gkfytnbc vjcf[ktj,f .jdtkokbehfl bphlt,f& vcjakbjc vjcf[ktj,bc 

hbw[jdyt,fv 2000 okbcfsdbc 6^3 vkhl flfvbfyc vbfqobf lf vjcfkjlytkbf^ hjv \\+ 

cfereybc ,jkjcsdbc 11 vkhl-c vbfqotdc& 

cgtwbfkbcnt,bc itafct,bs^ lqtc gkfytnbc vjcf[ktj,f 4-5-]th fqtvfnt,f vbc 

hfwbjyfkeh hfjltyj,fc& 

rfwj,hbj,bc vbth pjubthsb ,eyt,hbdb obfqbctekbc okbehb vj[vfht,f lf 

vjgjdt,f fqtvfnt,f f[fkb htcehct,bc .jdtkokbeh itdct,fc& v[jkjl erfyfcrytkb 30 

okbc vfy'bkpt vcjakbjib ufvjb.tytc lff[kjt,bs bvltybdt ytlktekb^ hfvltybw 

rfwj,hbj,bc vstkb ofhcekb bcnjhbbc vfy'bkpt& 

trjkjubbc sdfkcfphbcbs ufycfresht,bs cfibibf vjcf[ktj,bc cbvzblhjdtpt 

lfvjrblt,ekb afmnjht,b $vfu& f[fkb fdflv.jaj,t,bc ufxtyf lf 'dtkbc uffmnbeht,f$^ 

fynhjgjutyekb lfndbhsdt,b ufhtvjpt^ cfhtcehcj gjntywbfkbc fhfhfwbjyfkehb 

ufvj.tyt,f^ ltlfvbobc itemwtdflb hqdtdf& .jdtkbdt ptvjs yfsmdfvblfy ufvjvlbyfht^ 

rfwj,hbj,bc evybidytkjdfytcb fvjwfyff ltlfvbobc vjcf[ktj,bc phlbc cnf,bkbpt,f& 

vjcf[ktj,bc vfnt,bc^ ofhvjt,bc lf vjs[jdybc phlbc^ vjcf[ktj,bc 

eh,fybpfwbbc^ cfvtwybthj-ntmybrehb htdjkewbbc^ fuhtsdt ,eyt,hbd-utjuhfabekb^ 

trjyjvbrehb^ gjkbnbrehb^ cjwbfkehb lf c[df afmnjht,bc ptvjmvtlt,bc itltufl 

nhfycgjhnvf $vfs ijhbc^ cffdnjvj,bkjv$ fhyf[ekb ufydbsfht,f /gjdf hjujhw 

hfjltyj,hbdfl^ bct [fhbc[j,hbdfl& 

1980-bfyb okt,bc iefib v[jkjl fii-ib fqbhbw[t,jlf lff[kjt,bs 170 vky 

thstekb fdnjvj,bkb^ vfsufy 130 vky $77^1)$ vce,emb lf 38^6 $22^9)$ - cfndbhsj& 

fvthbrekb j]f[b fdnjvj,bkbc ityf[dfpt [fh]fdc ovbylf itvjcfdkbc 21)^ hfw 3)-bs 

yfrkt,bf rdt,fpt ufotek [fh]sfy itlfht,bs& 

1995 okbcfsdbc vcjakbjib fqhbw[ekb b.j 400 vky thstekpt vtnb 

fdnjvj,bkb lf cfvityt,kj vfymfyf& 

2000 okbcfsdbc vcjakbjc cffdnjvj,bkj gfhrvf 600 vky thstekc vbfqobf& 

fvfcsfy^ cffdnjvj,bkj nhfycgjhnpt vjlbc uflfnfybkb ndbhsbc 82^5)^ hfw 4&7-]th 

fqtvfnt,f c[df cf[bc nhfycgjhnbs $thsfl fqt,ekb$ lf 6^5-]th - cfhrbybupj 

nhfycgjhnbs uflfnfybk ndbhsc& 
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§ 5&3&2&  UFHTVJ LF KBG>BYEKBC CFOBYFFQVLTUJ VFCFKT<B 

 

kbg.byekb vtntjhjkjubehb nthvbybf lf ufycfpqdhfdc 00C-pt lf,fkb 

ntvgthfnehbc gbhj,t,ib cffdnjvj,bkj upt,bc cfafhbc vj.bydfc& upbc cfafhpt 

kbg.byekb ofhvjbmvyt,f lfs,j,bc lf itvltu etwhfl fnvjcathekb yfktmbc vjcdkbc 

itltufl& fv vjdktyfc sfy f[kfdc upbc cfafhbcf lf fdnjcfnhfycgjhnj cfiefkt,bc 

cf,ehfdc ijhbc itzblekj,bc rjtabwbtynbc itvwbht,f^ hfw bodtdc cfupfj-

cfnhfycgjhnj itvs[dtdfsf lf at[bs vjcbfhektsf nhfdvfnbpvbc ufphlfc& 

upt,pt kbg.byeksfy ,h'jkf vjbs[jdc lbl trjyjvbreh lfyf[fh]t,c^ vfuhfv tc 

lfyf[fh]t,b vfkt fyfpqfehlt,f fdnjcfupfj itvs[dtdfsf itvwbht,bc itltufl& 

vfufkbsfl^ yjhdtubfib \\ c-bc 90-bfyb okt,bc iefib pfvshbc gthbjlib kbg.byeksfy 

,h'jkbc itltufl fdnj-cfupfj itvs[dtdt,b 13)-bs itvwbhlf^ [jkj vfnthbfkehb 

pfhfkb - 30)-bs& ufhlf fvbcf^ pfvshbc gthbjlib upt,bc vjdkbc qjybc'bt,t,b 

fdnjnhfycgjhnbc cfiefkj cbxmfhbc 7 rv$cs-bs ufphlbc cfiefkt,fc b'ktdf& 

kbg.byekbc obyffqvltu ,h'jkf ths-ths fmnefkeh cfrbs[c ofhvjflutyc& \\ 

c-bc 70-bfy okt,ib uthvfybfib pfvshbc gthbjlib ufvj.tyt,ek bmyf kbg.byekbc 

cfobyffqvltuj vfcfkt,b - 120 000 n vfuybevbc mkjhblb lf 3 000 n yfnhbevbc 

mkjhblb& vfuhfv itvltuib ufvjbhrdf^ hjv tc vfhbkt,b efh.jabsfl vjmvtlt,c n.tpt 

lf vbc uflfityt,fcfw rb bodtdc& upbc cfafhblfy o.fkib vj[dtlhbkb yfnhbevbc 

rfsbjyt,b bodtdc keh]-vodfyt o.fkvwtyfhtt,bc uf,fhldfc^ [jkj upbc vbvlt,fht 

nthbnjhbfpt - vwtyfhtt,bc^ vfs ijhbc cfcjakj-cfvtehytj rekneht,bc 

ufyflueht,fc& 

kbg.byekbc cfobyffqvltuj vfhbkt,bc ufvj.tyt,f lbl trjkjubeh pfhfkc 

bodtdc% 

- upbc vbvlt,fht nthbnjhbfpt ufykfut,ek uheynbc o.kt,ib lf vbofib 'kbth 

bphlt,f vfhbkbc itvwdtkj,f^ hfw ptufdktyfc f[ltyc upbcgbhf nthbnjhbt,bc 

vwtyfhtek $ufycfresht,bs yf'dpt$ lf w[jdksf cfv.fhjpt * 

-fzez.bfyt,c ptlfgbhek lf uheynbc o.kt,c& pfvshbc gthbjlib upblfy 

vj[dtnbkb vfcf itbwfdc% ~ 10 fsfc vu$k rfkbevbc mkjhblc^ ~ 100 vu$k ptst,c^ ~ 100 

vu$k n.dbfc& 

fii-ib o.kbc htcehct,bc lfwdbc cgtwbfkehvf rjvbcbfv ths-thsb infnbc n,fib 

lffabmcbhf mkjhblt,bc rjywtynhfwbbc 5-]th ufphlf* 

-'kbthlt,f upbc cfafhbc wdtsf^ hfvltyflfw vj'hfj,bc lblb obkb 

[jhwbtklt,f cdtk cfafhpt& fvfcsfy^ cdtk upfpt 2-]th vfqfkbf cf,ehfdt,bc wdtsf^ 

dblht vihfk upfpt* 

- vfhbkb bodtdc ,tnjybc rjycnhemwbbc fvjzvfc $hfw ufycfresht,bs t[t,f 

[bleh uflfcfcdktkt,c$ lf bodtdc rjhjpbekb rtht,bc ofhvjmvyfc^ hfw bodtdc cfafhbc 

lfpbfyt,fc* 
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- vfhbkb [tkc eo.j,c fdnjvj,bkt,bc lf;fyudfc& 

vbe[tlfdfl bvbcf^ hjv kbg.byekbc cfobyffqvltuj vfcfkt,b ecfahs[j fhff 

,eyt,hbdb ufhtvjcfsdbc^ vfc vfbyw afhsjl b.tyt,ty ghfmnbrfib& ufhtvjpt kbg.byekbc 

cfobyffqvltuj vfcfkt,bc vfdyt ptvjmvtlt,bc itvwbht,bc vbpybs fewbkt,tkbf itvltub 

qjybc'bt,t,bc ufnfht,f% 

-o.fkcfntdt,bc cbf[kjdtc fdnjvj,bkbc ufcfhtw[b tcnfrflt,bc^ fdnjufcfvfhsb 

cflueht,bc vjo.j,bc frh'fkdf* 

- ,tnjybc o.fkufevnfhb ,jhlbehbc vjo.j,f^ cfblfyfw o.fkb ituhjdlt,f 

htpthdefhib lfcfveifdt,kfl* 

 - o.kbcfsdbc lhtyf;bc vjo.j,f^ hjvkbsfw upbc cfafhblfy xfvjyfltyb o.fkb 

ituhjdlt,f cgtwbfkeh vbkcfltyib* 

- cffdnjvj,bkj upbc athljc vzblhjl vjrbhodkf* 

-cfyfgbhjt,pt lf mdfatybkt,pt fcfqt,b^ vjcfho.fd-ufcfhtw[b vfymfyt,bc 

uffpht,ekfl ufvj.tyt,f* 

- o.fkcfntdt,bc cbf[kjdtc nthbnjhbbc ufvodfyt,f* 

- upbc cfafhpt lf vjrbho.kek yfobkpt kbg.byekbc cfobyffqvltuj vfhbkt,bc 

lf.hfpt yjhvt,bc lfotct,f& 

kbg.byeksfy cf,h'jkdtkfl ufvjb.tyt,f fuhtsdt vtnfkehubekb ofhvjt,bc 

oblf^ hjvtkcfw lff[kjt,bs fctsb itvflutykj,f fmdc $)$% 

rfkwbevbc mkjhblb $CaCl2$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&61^06 

rfkbevbc mkjhblb $KCl$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0^58 

yfnhbevbc mkjhblb $NaCl$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&4^21 

rf;vbof $SiO2$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&3^71 

hrbybc jmcblb$Fe2O3$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0^16 

nbnfybc jmcblb$TiO2$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0^1 

vfuybevbc mkjhblb $MgCl2$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0^03 

vfuybevbc jmcblb $MgO$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&3^1 

fkevbybc jmcblb $Al2O3$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&9^51 

fkevbyb $Al$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&12^23 

kbg.byekbc cfobyffqvltuj c[df vfcfkt,bc vcufdcfl .byekpt oblbc 

ptvjmvtlt,bc vtmfybpvbw o.kbc uf.bydbc ntvgthfnehbc itvwbht,fib vlujvfhtj,c& 

o.fkib [cyflb oblt,bc itvs[dtdfib o.kbc uf.bydbc ntvgthfnehff -23^70C^ se oblbc 

rjywtynhfwbf 28^4)-c fqotdc^ vfiby -70C ntvgthfnehfpt 2 cffsib lflyt,f .byekbc 

70-90)^  -180C -pt 1 cffsib lflyt,f .byekbc 18)^ [jkj -100C -pt 2 cffsib lflyt,f 

.byekbc 60-70)& 
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fcafkn,tnjyib 5)-bc jltyj,bs o.fkib [cyflb oblbc lfvfnt,bs vbcb 

abpbreh-mbvbehb sdbct,t,b fh efhtclt,f^ fvfcsfy^ fh hseklt,f fcafkn,tnjybc 

vbqt,bc ntmyjkjubf lf vfqfkbf trjyjvbrehb tatmnb& fctsb fcafkn,tnjybs 

lfafhekb upbc cfafhbc tatmnehj,f v;qfdylt,f -60C - -80C ntvgthfnehfpt& 

lqtbcfsdbc itveifdt,ekbf lf ofhvfnt,bs ufvjb.tyt,f kbg.byeksfy ,h'jkbc 

itvltub vtsjlt,b% 

1& sjdkbc f[dtnf^ hjvkbc o.fkj,bs 45)-bs vwbhlt,f vfnthbfkehb pfhfkb 

lf lfpfhfkt,eksf hfjltyj,f* 

2& vjkbgek flubkt,pt mdbibc vj.hf^ hbc itltufl fdnjcfupfj itvs[dtdt,b 

85)-vlt vwbhlt,f& mdbibc vj.hf bodtdc [f[eybc rjtabwbtynbc ufphlfc 0^1-0^3-bs& 

fdnjvj,bkbc cbxmfht bphlt,f 2^4 rv$cs-bs^ vfymfybc chek ufxtht,fvlt upf vwbhlt,f 8 

v-bs $10)-bs$& vfuhfv fdnjnhfycgjhnbc vj'hfj,bcfc mdbibc lblb yfobkb b.ht,f 

cfdfkb yfobkblfy^ hbc ufvjw vrdtshfl twtvf mdbibc vj.hbc tatmnehj,f^ hfw bvfpt 

vbesbst,c^ hjv cfzbhjf upt,pt mdbibc [ibhfl vj.hf^ ufycfresht,bs byntycbehb 

vj'hfj,bcfc* 

 upbc cfafhpt mdbibc vj.hf vybidytkjdyfl fvwbht,c itvlujv lqtt,ib 

fdnjcfupfj itvs[dtdt,c& vfuhfv eylf ufdbsdfkbcobyjs^ hjv mdbif vndthlt,f^ 

ufycfresht,bs pfa[ekbc gthbjlib^ hfw vfdytl vjmvtlt,c ceysmdbc jhufyjt,pt* 

vfhbkbc vj.hbc itvs[dtdfib eylf ufdbsdfkbcobyjs^ hjv vfhbkb bodtdc upbc cfafhbc 

fvjzvfc^ fdnjvj,bkbc lf;fyudfc& fmtlfy ufvjvlbyfht^ fewbkt,tkbf upbc cfafhbc lf 

fdnjvj,bkbc obyfcofhb lfveifdt,f fynbrjhjpbekb ybdsbtht,t,bs* fewbkt,tkbf 

nhjnefht,bcf lf at[bs vjcbfhektsf ,bkbrt,bc vjdkf^ vfspt mdbibc fy vfhbkbc 

vj.hf^ fuhtsdt nhjnefhbc its,j,f& tc qjybc'bt,t,b 50)-bs fvwbht,c flfvbfysf 

lfwtvfc* 

3& kbg.byeksfy ,h'jkbc cfbvtlj lf tatmnehb cfiefkt,ff fcafkn,tnjybc 

cfafhbc ufrtst,f kbg.byekbc cfobyffqvltuj sdbct,bc vmjyt ptlf atybs& fvbc vbqotdf 

itcf'kt,tkbf fcafkn,tnjybc lfvpflt,bcfc fkevbybc ofhvjt,bc o.fkib [cyflb 

yfhxtyt,bc - fkevbybc vtjhflb ityflyj,t,bc ufvj.tyt,bs& fv erfyfcrytkc .byekbc 

uflyj,bc eyfhb uffxybf& 

 

 

 

§ 5&3&3&  CFUPFJ_CFBY:BYHJ VJO>J<BKJ<T<B LF UFHTVJ 

 

cfupfj-cfby;byhj vjo.j,bkj,t,c vbtresdyt,f% fdnj,ecbc ufxtht,f^ 

uflfcfcdktkb xmfhjcyekb pjkb^ ,fmfyb ufxtht,bcfsdbc^ lfcfcdtyt,tkb ,fmfyb^ 

fdnj,ecbc vjcfwltkb gfdbkbjyb^ sjdkbc pdfdbcufy upbc lfvwfdb vjo.j,bkj,f^ 
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sjdkbc lf mdbibc yfvmthbcufy upbc lfvwfdb vjo.j,bkj,t,b^ rfdibhuf,vekj,bc [fpt,b 

lf  cfupfj ufyfst,f& 

cfupfj yfut,j,fsf lf cfupfj vjo.j,bkj,fsf $itvjqj,df^ cfupfj ybiyt,b lf 

vfxdtyt,kt,b^ cfdfkb yfobkbc vjybidyf^ upbcgbhf pjkbc ufajhvt,f lf vbcs&$ 

rjvgktmcbc vsfdfhb lfybiyekt,ff vj'hfj,bc ecfahs[jt,bc epheydtk.jaf^ fuhtsdt 

cdkbc upfpt vupfdht,bc^ v'qjkt,bcf lf vj'hfdb itvflutykj,bc vjvcf[eht,f& .jdtkbdt 

fvfcsfy thsfl^ cfupfj-cfby;byhj vjo.j,bkj,t,b fchekt,c bcts vybidytkjdfy 

aeymwbfc^ hjujhbwff ufhtvjc lfwdf& 

cffdnjvj,bkj upfpt vj'hfj,bc byntycbdj,bc ufphlfcsfy thsfl bphlt,f 

cffdnjvj,bkj nhfycgjhnbc fdfhbbc hbcrb^ vfnekj,c ufhtvjc lf,by'eht,f& 

lfcdtyt,bcfsdbc cgtwbfkehfl vjo.j,bkb vjtlybc fhfhct,j,bc itvs[dtdfib 

fdnjvj,bkbc v'qjkb lfcfcdtyt,kfl lf vfymfybc uflfelt,tkb vjvcf[eht,bcfsdbc 

$htvjynbcfsdbc$ xthlt,f vjeo.j,tk flubkt,ib - n.tib^ upbcgbhf n.tyfhufdt,ib^ 

o.fkcfntdbc yfgbhpt lf vbcs& itltufl upbcgbhf pjkb zez.bfylt,f yfveitdfhb ptsbs^ 

pts- lf ,typbyitvwdtkb xfvlbyfht o.kt,bs $vfymfybc ufhtw[dbcfc$^ .jdtkudfhb 

yfufdbs^ cf.jafw[jdht,j yfhxtyt,bs lf cb,by'ehbs& 

upbc vbvlt,fht pjkblfy zez.bfyb xfvlbyfht o.kt,b xftlbyt,f ef[kjtc 

o.fkcfntdib lf [lt,f vbcb uflfnfyf lbl vfy'bkpt& fvhbufl^ cffdnjvj,bkj 

nhfycgjhnb fhbc fhf vfhnj o.kbc lf ybflfubc ufzez.bfyt,bc v'kfdhb o.fhj^ fhfvtl 

vfc ite'kbf lblb pbfyb vjenfyjc upbcgbhf pjyfib vwtyfhtt,c& 

fmtlfy ufvjvlbyfht^ cffdnjvj,bkj upt,pt cfupfj lf fdnjcfnhfycgjhnj 

cfvcf[eht,bc vjo.j,bc itcf[t, cfybnfhbek yjhvt,ib ufsdfkbcobyt,ekb eylf b.jc 

ufhtvjc lfwdfcsfy lfrfdibht,ekb bctsb qjybc'bt,t,b^ hjujhbwff% 

- cdkbc upfpt ,fmybc vjo.j,f v'qjkt,bc hjujhw [fyvjrkt^ bct [fyuh'kbdb 

lfcdtyt,bcfsdbc^ fdnjvj,bkt,bc vjvcf[eht,bcfsdbc upbcgbhf tcnfrflt,bc flubkt,ib 

ybflfubcf lf o.fkcfntdt,bc lfwdf yfdsj,ghjlemnt,bs lf,by'eht,bcfufy& fvbcfsdbc 

eylf vjto.jc ntdflj,f yfveitdfhb ptsbc itcfuhjdt,kfl* lfvoljvt,b lf zez.bc 

lfvztht,b ,typbybcufy lf ptsbcufy xfvlbyfht o.kt,bc ufcfovtylfl& fdnjvj,bkbc 

'hfdbc  rfhnthib  ptsbc ufvjwdkf okbc ufyvfdkj,fib cfiefkjl 2-]th [lt,f& 

lflutybkbf^ hjv fdnjvj,bkbc vakj,tksf v[jkjl yf[tdfhb wdkbc ptsc ntmybrehb 

vjvcf[eht,bc cflueht,ib^ [jkj lfyfhxtyt,b ptsc wdkbfy lfvjerblt,kfl^ hjvkbc 

lhjcfw fh [lt,f ptsbc ituhjdt,f lf xf,fht,f - tc ptsb bqdht,f bmdt^ vbofpt& 

- cffdnjvj,bkj upt,pt fdnjvj,bkt,bc ntmybrehb vjvcf[eht,bcfsdbc upbcgbhf 

tcnfrflt,bc fut,f^ hjvkt,ptw vjo.j,bkb bmyt,f yfveitdfhb ptsbc xfcfc[vtkb 

ntdflj,f^ fuhtsdt cgtwbfkehb yfufdcfuhjdb - ptsbfyb 'jy't,bcf lf yfufdbcfsdbc& tc 

qjybc'bt,f vbpfyitojybkbf fhf vfhnj ufhtvjc lfwdbc sdfkcfphbcbs^ fhfvtl 

trjyjvbrehb sdfkcfphbcbsfw^ hfvltyflfw itcf'kt,tkbf .jdtkokbehfl vhfdfkb 

fsfcb njyf yfveitdfhb ptsbc ituhjdt,f^ htutythfwbf lf [tkvtjhtl ufvj.tyt,f& 
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- fdnj,ect,bc ufxtht,t,bc^ fdnjgfdbkbjyt,bc^ fdnjvj,bkt,bc ufcfxtht,tkb 

flubkt,bc lf cflujvt,bc^ fuhtsdt v'qjkt,bc lfcfcdtyt,tkb vjtlyt,bc ufykfut,bc 

flubkt,ib eylf vjto.jc nefktnb lf lfblufc yfudbc  itcfuhjdt,tkb ntdflj,t,b* 

- n.tib lfcfcdtyt,tkb ,fmybc^ fdnj,ecbc ufxtht,bc^ fdnjgfdbkbjybc lf vbcs& 

ufykfut,bcfc fewbkt,tkbf [fy'fhcfobyffqvltuj qjybc'bt,t,bc ufsdfkbcobyt,f - fctsb 

j,btmnt,bc oby [fy'fhcfobyffqvltuj ufyfrfab lf lf[yekb pjkbc vjo.j,f^ rjwjybc 

lfcfyst,fl cgtwbfkehb  flubkbc vjo.j,f lf vbcs&* 

- upblfy uflf[dtdbc fvrh'fkfdb cgtwbfkehb cfupfj ybiyt,bc lf.tyt,f bv 

flubkt,ib^ hjvkt,bw fhff fqzehdbkb fdnjvj,bkt,bc ufcfxtht,kfl lf cflujvfl& 

erfyfcrytk okt,ib lfcfdkts tdhjgbc mdt.yt,ib lf fii-ib itbvxytdf 

fdnjvj,bkt,bc lf vupfdht,bc vjvcf[eht,bc ufywfkrtdt,ekb cfofhvjt,blfy 

rjvgktmceh vjvcf[eht,fpt uflfcdkbc ntyltywbf& fct^ vfufkbsfl^ fii-ib afhsjlff 

ufdhwtkt,ekb rjvgktmct,b^ hjvkt,ibw ufthsbfyt,ekbf% ntmybrehb vjvcf[eht,bc 

cfluehb^ fdnjufcfvfhsb cfluehb^ rfat fy htcnjhfyb^ rtvgbyub& to.j,f eahj vfhnbdb 

rjvgktmct,bw% vjtlfyb vupfdht,bc lfcfcdtyt,kf lf[ehekb gfdbkbjybs^ rfat fy 

,eatnb^ fuhtsdt nefktnb& 

upt,pt ecfahs[j vj'hfj,bc gbhj,t,bc epheydtkcf.jafl ths-thsb 

vybidytkjdfyb vjvtynbf rdt,bc j,btmnt,bc jhufybpt,f& gfhbpbc rdt,bc bycnbnenbc 

cfvtlbwbyj afrekntnbc cnfnbcnbrehb vjyfwtvt,bs^ v'qjkbc fvfqkt,ekb ythdekb 

lfqkbkj,bc vbptpb^ hjujhw otcb^ fhbc rdt,bc fhfcojhb ht;bvb^ hfvltyflfw ibvibkb 

fy^ gbhbmbs^ cfrdt,bc e[dfl^ #vfhfufl@ vbqt,f 'kbth vjmvtlt,c v'qjkbc 

acbmjabpbjkjubeh vlujvfhtj,fpt& vibthb flfvbfybc ythdekb e]htlt,b dth 

qt,ekj,c vbcsdbc fewbkt,tk ;fyu,flbc hfjltyj,fc^ cfrdt,bc e[dfl vbqt,f rb [ibhfl 

bodtdc v'byfhj,fc^ hfw bodtdc .ehflqt,bc lfmdtbst,fc& 

tmbvt,b fdnjvj,bkbc v'qjkt,c ijhtek vfy'bkpt vupfdhj,bcfc ehxtdty 

.jdtkb 2 cffsbc vj'hfj,bc itvltu lfcfcdtyt,kfl itxtht,fc lf cfrdt,bc vbqt,fc 

$cfzbhjt,bc vb[tldbs$& 

vjvcf[eht,bc rjvgktmct,b eylf ufykfultc%  

+ rfntujhbbc upfpt .jdtkb 80 - 100 rv-bc itvltu* 

++ rfntujhbbc upfpt .jdtkb 150 - 160rv-bc itvltu* 

+++ rfntujhbbc upfpt .jdtkb 200 - 240rv-bc itvltu& 

 

 

 

§ 5&4&  CFPQDFJ NHFYCGJHNB 

 

ufhtvjpt ptvjmvtlt,bc ths-ths o.fhjc ofhvjflutyc jrtfytib^ pqdfib^ 

vlbyfhtcf lf n,fpt yfjcyj,f& itb'kt,f vjdb.dfyjs vwtyfhtsf^ w[jdtksf lf flfvbfysf 
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fdflv.jaj,t,bc uh'tkb cbf^ hjvkt,bw erfyfcrytkb cfereytt,bc ufyvfdkj,fib cojhtl 

cfpqdfj yfjcyj,bc ufydbsfht,bc #o.fkj,bs@ ufxylf& vfufkbsfl^ 1876 otkc bfgjybblfy 

fii-ib uflfnfybk bmyf gfhrjcfyb vwtyfht @re'e@^ hjvtkvfw itvlujvib hjujhw 

cfhtdtkfv #vbbnfwf@ vbyldht,b^ vbnjdt,ekb yfut,j,t,b^ cfyfudtt,b lf vbcs& lf ,tdhb 

ghj,ktvf itemvyf athvtht,c& 

[jvfklt,bc tmcgkefnfwbbcfc [lt,f o.fkcfntdt,bc lf,by'eht,f cfofhvjj lf 

cf.jafw[jdht,j yfhxtyt,bs - tythujlfyflufht,bc ufvjyf,jkmdb fbht,bs^ xfvlbyfht 

o.kt,bs^ vihfkb yfudbs^ cfrdt,bc yfhxtyt,bs^ yfdsj,ghjlemnt,bs $fdfhbekb 

lfqdhbcfc$& lf,by'eht,bc wfkrt cf[tj,fc ofhvjflutyc uflfcfpblb ndbhsbc yfhxtyt,b^ 

hjvkt,bw ofhvjbmvyt,f fhfchekb uflvjndbhsdbcfc^ utv,fybc uflfhtw[dbcfc^ 

wbcnthyt,bcf lf nhbevt,bc ovtylbcfc^ ,fkfcnehb lf xfvlbyfht o.kt,bc xfidt,bcfc lf 

vbcs& 

o.kbc ufhtvjc trjkjubehb cbcntvt,bcfsdbc ufycfresht,ek cfahs[tc 

ofhvjflutyc bctsb utvt,b^ hjvkt,bw yfdsj,ghjlemnt,bs f,by'eht,c vfc& 

jrtfytt,bcf lf pqdt,bc yfdsj,ghjlemnt,bs lf,by'eht,bc 27) vjlbc 

[jvfklt,bc obkpt^ vfsufy 12) - fdfhbek lf,by'eht,fpt& .jdtkokbehfl vcjakbj 

jrtfytib^ fvf se bv vbptpbs^ xfbqdht,f 2 ÷ 10 vky njyf yfdsj,b& fthjajnjuflfqt,bs 

lfabmcbht,ekbf^ hjv jrtfybc ptlfgbhbc sbsmvbc 30) lfafhekbf yfdsj,bc facrbs 

$ufycfresht,bs lf,by'eht,ekbf [vtksfief pqdbc^ fnkfynbrbc jrtfybc o.kt,b lf 

vfsb cfyfgbhjt,b$& 

ufhtvjpt [jvfklt,bc ptvjmvtlt,bc  itvwbht,bc ths-thsb upf^ hjvtkbw 

sfdblfy fudfwbkt,c pqdfib vbythfkehb ptst,bc uf;jydfc^ fhbc yfdsj,bc ae'tpt 

lfvpflt,ekb  ptst,bc itwdkf trjkjubehfl ceasf cfgj[b cbs[tt,bs^ hjvkt,bw 

lfvpflt,ekbf kfghjk-80-bc ae'tpt^ fynbrjhjpbekb lf wdtsfcfobyffqvltuj 

vbcfhssfy rjvgktmcib& cfgj[b cbs[tt,b itb'kt,f lfvpflltc fuhtsdt ktyjkbc 

$ktyjk-32$^ frdfyjkbc nbgbc tvekcjkt,bc ae'tpt^ fuhtsdt o.fk-cfodfdbc tvekcbbc 

ufvj.tyt,bs^ hbc itltuflfw 10)-vlt vwbhlt,f cfodfdbc [fh]b^ [jkj cfgj[b ptst,bcf 

- 30)-vlt^ ufhlf fvbcf^ ufvjyf,jkmd fbht,ib vwbhlt,f fpjnbc jmcblt,bc lf zdfhnkbc 

itvwdtkj,f lf vbcs& 

ufhtvjpt fhf[tkcf.htkb ptvjmvtlt,bc o.fhjc vbtresdyt,f vlbyfhbc akjnbc 

[jvfklt,b lf cfwehfdb cfiefkt,t,bw^ hjvkt,bw f,by'eht,ty cfgjhnj mfkfmt,bcf lf 

lfcf[kt,ekb geymnt,bc ufhtvjc& fvfcsfy^ fnvjcathekb /fthbcf lf o.kbc lf,by'eht,f 

[lt,f hjujhw [jvfklt,bc vj'hfj,bcfc^ bct gjhnt,ib vfsb lfveifdt,bcfc& fnvjcathj 

zez.bfylt,f fuhtsdt fpjnbcf lf yf[ibh,flbc jmcblt,bc^ yf[ibho.fk,flt,bc 

ufvjyf,jkmdt,bs^ zdfhnkbs^ [jvfklbc tythutnbrekb vjo.j,bkj,bc^ cfhtvjynj 

cfofhvjt,bc yfveitdfhb fbht,bs^ cfrdt,bc yfhxtyt,bs^ atrfkehb xfvlbyfht o.kt,bs& fv 

erfyfcrytkc f[fcbfst,c vfqfkb ,fmnthbjwblekb lf jhufyekb lf,by'eht,f& 
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[jvfklt,bc vj'hfj,bcfc ajhvbhlt,f abpbrehb afmnjht,bw% db,hfwbf^ 

frecnbrehb ufvjc[bdt,f^ tktmnhjvfuybnehb dtkb& tc afmnjht,b vfdytl vjmvtlt,c 

hjujhw [jvfklbc trbgf;pt^ bct [jvfklbc ufhtvjvwdtk fhtpt& rth'jl^ o.kbc 

jhufybpvt,pt&  

ufhlf xfvjsdkbkb afmnjht,bcf^ .ehflqt,f eylf vbtmwtc nfkqt,c^ hjvkt,bw 

o.fkcfntdbc yfgbhbc ofhtw[dbc cfibihjt,fc mvybc& 

vlbyfht [ibhfl ufvjb.tyt,f [t-n.bc lfcfweht,kfl& fv lhjc [t-n.bc 

vjwekj,bc 50) vlbyfhbc acrthpt lf yfgbht,pt #]lt,f@& o.fkib xf'bhekb c[dflfc[df 

]bibc vthmybc lf^  ufycfresht,bs^ vbcb mthmbc mbvbehb ufdktyf ufhtvjpt ,jkjvlt 

itcofdkbkb fhff& cfdfhfeljf^ hjv [bc mthmblfy ufvjbhtw[t,f c[dflfc[df njmcbyt,bc 

ufhrdtekb hfjltyj,f& 

fhfcfyfjcyj nfbubc vlbyfhtt,b^  ufycfresht,bs byntycbehb n.ttmcgkefnfwbbc 

pjyfib^ vybidytkjdyflff xf[thubkb [t-n.bs^ bmvyt,f sfdbct,ehb rfi[fkb^ hjvtkbw 

fhqdtdc vlbyfhbc trjcbcntvbc yjhvfkeh w[jdtkmvtlt,fc& 

cf[tkvobaj vjs[jdyt,b^ hjvtkbw vbpyfl bcf[fdc o.fkcfntdt,bc lfwdfc 

lf,by'eht,bcfufy^ ufycfpqdhekbf cfybnfhbekb yjhvt,bs lf otct,bs& vfu&^ fv 

cfybnfhbekb yjhvt,bs lf otct,bs frh'fkekbf ibuf o.fkcfntdt,ib yt,bcvbthb yfudbc 

uflf.hf $pqdfib yt,flfhsekbf rdt,bc yfhxtyt,bc uflf.hf$^ ufeovtylfdb xfvlbyfht 

o.kt,bc xfidt,f $pqdfib fctsb o.kt,bc xfidt,f lfcfidt,bf yfgbhblfy 12 vbkbc 

lfijht,bs$& ibuf o.fkcfntdt,bcsdbc fhct,j,c xfvlbyfht lf yfdsj,itvwdtkb o.kt,bc 

ufovtylbc eahj vrfwhb yjhvt,b& fct^ vfufkbsfl^ [jvfklblfy xfidt,ek o.fkib 

yfdsj,ghjlemnt,bc itvwdtkj,f fh eylf fqtvfnt,jltc 10 vu$k& 

fv;fvfl ,tdhb [jvfklbf fqzehdbkb cgtwbfkehb ufvovtylb vjo.j,bkj,bs&  

pqdt,bcf lf jrtfytt,bc frdfnjhbbc lf,by'eht,bcufy $vfs ijhbc^ [jvfklblfyfw$ 

lfwdbc ghj,ktvf cfthsfijhbcj [fcbfsc fnfht,c& 

,eyt,hbd ufhtvjpt efh.jabs ufdktyfc f[ltyc pjvfvwbht akjnbw^ sevwf^ 

vfsufy lf,by'eht,bc fqhbw[df fh [lt,f& pjvfvwbht akjnb ufvj.jac bubdt njmcbreh 

fbhfl ybdsbtht,t,c^ yfdsj,ghjlemnt,c  $lfrblekb 'hfdf #Вихръ@ otkboflib 14 ru 

yfdsj,ghjlemnt,c eidt,c o.fkib $& yfdbc 'hfdbc veifj,bcfc ufvjb.jaf rfywthjutyekb 

vjmvtlt,bc gjkbwbrkehb fhjvfnekb yf[ibho.fk,flt,b& cfiefkj cdkbc ht;bvib 

veifj,bcfc 'hfdb 1 cs-ib xfeidt,c o.fkib 190 ÷ 615 vru$k ,typ-fkaf-gbhtyc& 

pjubthsb 'hfdbcfsdbc $vfufkbsfl^ 'hfdbcfsdbc @Привет-22@$ [vfehbc ljyt 100 l,-c 

fzfh,t,c&  

ufhtvjpt pjvfvwbht akjnbc efh.jabsb ptufdktybc itcfvwbht,kfl 

vbpfyitojybkbf% vjcf[ktj,bc vbth rfntht,bc^ 'hfdbfyb yfdt,bc ufvj.tyt,bc itpqeldf* 

yfdt,bc vjotchbut,f* ufhtvjc lf,by'eht,fpt vfsb vakj,tkt,bc gfce[bcvut,kj,bc 

ufphlf* fuhtsdt pjvfvwbht akjnbcfsdbc 'hfdt,bc chek.jaf& uthvfybbc ,tdh n,fib 

frh'fkekbf fy itpqelekbf 'hfdbfyb yfdt,bc vj'hfj,f& 
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§ 5&5&  RJCVJCEHB NHFYCGJHNB 

 

rjcvjcehb nhfycgjhnb^ hjvkbc ,jhnptw flfvbfyb bv.jat,f^ vbrhjtrjkjubeh 

cbcntvfc ofhvjflutyc vybidytkjdfyb f,bjnbrehb ybdsbtht,t,bs lf vfsb htutythfwbbcf 

lf vhfdfk]thflb ufvj.tyt,bc cfiefkt,t,bs& rjcvjcehb [jvfklb fqzehdbkbf o.kbcf 

lf fnvjcathekb /fthbc cfhtutythfwbj vjo.j,bkj,t,bs^ vfuhfv ,bjcathjc 

vbybfnehekb vjltkbc^ t&b& [tkjdyehb trjcbcntvbc $ybdsbtht,t,bc lf tythubbc 

vjltybcf lf ufojdbc ufhtit$ itmvyf chekb htutythfwbbsf lf htuekfwbbs^ 

]th]thj,bs 'fkbfy hsekbf lf 'fkbfy 'dbhb& 

ltlfvbobcf[kj cbdhwtpt ptvjmvtlt,bc 'bhbsflb o.fhjt,bf% 

-rjcvjcehb hfrtnbc ufidt,f^ vhfdfk]thflb ufvj.tyt,bc [jvfklt,bc ahtyf lf 

cfvfytdhj 'hfdbc lfyflufhbc veifj,f* 

-jh,bnfkehb rjcvjcehb fgfhfnt,bc aeymwbjybht,f lf vfsb itvlujvb 

kbrdblfwbf^ hjvtkcfw sfy f[kfdc rjcvjcehb yfudbc ofhvjmvyf* 

-hflbjuflfvwtvb cbcntvt,bc tktmnhjvfuybnehb ufvjc[bdt,f* 

-ltlfvbobcf[kj fnvjcathjlfy lfvf,by'eht,tkb ybdsbtht,t,bc itvjqotdf& 

rjcvjcehb hfrtnbc ufidt,f cthbjpek trjkjubeh pbfyc bodtdc& rth'jl^ ptlf 

fnvjcathjib lblb hfjltyj,bs ufvjb.jaf bctsb mbvbehfl fmnbehb ybdsbtht,t,b^ 

hjujhbwff% 

-o.fk,flb lf vbcb yfthst,b^ hjvkt,bw cf,jkjj ]fvib bjyjcathekb 

[dhtkt,bc ufxtyfc bodtdc* 

-fpjnbc jmcblt,b^ mkjh- lf asjho.fk,flt,b^ hjvkt,bw rfnfkbpfnjhbc 

hjkc fchekt,c lf jpjybc lfikbc itltufl fxmfht,c jpjybc [dhtkt,bc ufxtyfc $b[& § 
3&4&$& 

 rjcvjcehb [jvfklbc .jdtkb ufidt,bcfc jpjybc ihtib [dlt,f fstekj,bs njyf 

fbhflb mkjhb $fvjybevbc gthmkjhfnbc - NH4ClO4 lf;fudbc itltufl$^ hfw sfdbcb 

vjmvtlt,bs fctekj,bs njyf ahtjybc tmdbdfktynehbf* tc bodtdc jpjybc ihbc 

lfpbfyt,fc& trjkjubehb vlujvfhtj,bc ufev]j,tct,bc vbpybs vbpfyitojybkbf 

fvjybevbc gthmkjhfnbc yfwdkfl #flyfc@ ufvj.tyt,f $tc fhbc trjkjubehfl ceasf 

cfhfrtnj cfodfdb^ hjvtkbw fh itbwfdc mkjhc$& ufhlf fvbcf^ sfyfvupfdhblfy 

ufvjahmdtdbc itvltu fpjnb mbvbehfl vfqfkfmnbehb [lt,f lf ehsbthsmvtlt,c 

;fyu,flsfy fpjnbc jmcblt,bc ofhvjmvybs& 

hfw itt[t,f rjcvjceh yfufdc^ erfyfcrytkb vjyfwtvt,bc vb[tldbs^ fnvjcathjc 

ptlf atyt,ib bv.jat,f 3000 n [tkjdyehb ofhvjij,bc vfcfkf^ hfw 150 fsfc]th 

fqtvfnt,f bm v.jab ,eyt,hbdb vfnthbfkehb c[tekt,bc vfcfc& rjcvjcehb yfudbc 

vfmcbvfkehb cbvrdhbdt vjlbc 800 rv cbvfqktpt^ cflfw 10 rv cbufybc pjkib 

sfdvj.hbkbf lff[kjt,bs 200 yfvc[dhtdb^ hjvtkbw lfuhjdlf erfyfcrytkb 30 okbc 

ufyvfdkj,fib& 2000 okbcfsdbc  yfvc[dhtdt,bc vfcbc jltyj,fv  10 fsfcb njyf itflubyf& 
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tktmnhjvfuybnehb ufvjc[bdt,bc itltufl bjyjcathj [ehlt,f^ hfw fhsekt,c 

hflbjrfdibhc lf pju]th ite'kt,tkbw rb fhbc vbcb htuekbht,f& 

rjcvjcehb ntmybrbc aeymwbjybht,bc sfyfehb ptvjmvtlt,f itbuh'yj,f hjujhw 

ltlfvbobc ufhcpt^ bct ltlfvbobcf[kj rjcvjceh cbdhwtib& vfufkbsfl^ vsdfhbcf lf 

vsdfhbcf[kj cbdhwbc itcofdkbcfc #fgjkjybc@ nbgbc [jvfklbc $fii$ o.fkj,bs vj[lf 

vsdfhbc 'fkbfy vwbht  fnvjcathjc #lf,by'eht,f@ ufvjyf,jkmdb fbht,bs^ hjvkbc vfcf 

fnvjcathjc vfcbc ]thflb b.j lf^ fhct,bsfl^ ofhvjbmvyf f[fkb fnvjcathekb iht^ 

hfvfw itb'kt,f cecnb rjcvjcehb ghjwtct,bc ufydbsfht,fib itemwtdflb wdkbkt,t,b 

ufvjbodbjc & 

bctsb gkfytnt,bc ufhitvj^ cflfw cbwjw[kbc fhct,j,bcfsdbc [tkcf.htkb 

gbhj,t,bf $vfhcb^ dtythf$^ ltlfvbobc vbrhjjhufybpvt,bc xfcf[kt,fv itb'kt,f 

ufvjbodbjc gkfytnbc ptlfgbhekb ufhcbc cf[twdkbkt,f lf itb'kt,f bmwtc bcts 

afmnjhfl^ hjvtkbw ufvjbodtdc fhfcfcehdtk itltut,c lf [tkc iteikbc fv gkfytnbc 

,eyt,bc^ cbwjw[kbc fhcbc itvlujv itcofdkfc& 

vjvfdfkib rbltd eahj ufbphlt,f rjcvjcehb fgfhfnt,bc ufahtyfsf hfjltyj,f^ 

vfuhfv fhct,j,c fv fgfhfnt,bc ufidt,bc cb[ibhtj,bc ptlf pqdfhb $hjvtkbw 

ufygbhj,t,ekbf jpjybc ihbc vskbfyj,bc lfwekj,bc fewbkt,kj,bs$ lf 

lfyfudbfyt,bc itvwbht,bc vtsjlt,b& 

]th]thj,bs^ rjcvjcehb thbc lfcfo.bcib rjcvjcehb ntmybrbc ufvj.tyt,bc 

ytufnbehb v[fhtt,b v;qfdylt,f cecnb ntyltywbt,bc cf[bs^ hjvtksf euekt,tk.jaf 

lfcfidt,bf& vfuhfv rjcvjcib vpfhlb ufhlfvmvytkb cfmvbfyj,f cthbjpekfl cdfvc 

,eyt,fpt efh.jabsb ptvjmvtlt,bc ufyzdhtnbcf lf rjynhjkbc ghj,ktvbc cfrbs[c& 

fvbnjv lqbc otchbuib lfluf rjcvjcehb ntmybrbc 'bt,f lf itveifdt,f trjkjubehb 

vjs[jdyt,bc ufsdfkbcobyt,bs& 

fvfcsfyfdt eylf fqdybiyjs^ hjv rjcvjyfdnbrf lbl hjkc sfvfij,c ltlfvbobc 

trjkjubehb ghj,ktvt,bc uflfo.dtnfib^ vjfmdc lblb trjyjvbrehb tatmnb^ hfw 

lfrfdibht,ekbf fvbylbc ghjuyjpbht,fcsfy^ yfdbufwbbc lfo.t,bc dflt,bc lflutyfcsfy^ 

rfhnjuhfabfcsfy^ f[fkb ,eyt,hbdb htcehct,bc itcofdkfcf lf fqvjxtyfcsfy& 

fv;fvfl .fkb,lt,f vtwybtht,bc f[fkb lfhub - rjcvjcehb trjkjubf^ hjvtkbw 

itbcofdkbc trjkjubehb ghj,ktvt,bc uflfo.dtnfib rjcvjcehb cfiefkt,t,bc 

ufvj.tyt,bc rfyjypjvbtht,t,c  lf itcf'kt,kj,t,c& 

trjkjubehb ghjwtct,b lfrfdibht,ekbf vfnthbfkehb ghjlemnt,bc 

enbkbpfwbfcsfy lf abpbjkjubehb ghjwtct,bc itltufl fq'hekb ptlvtnb tythubbc 

vjwbkt,fcsfy& se #eyfhxtyj ntmyjkjubt,bc@ itmvybc^ ofhvjt,bc vfnthbfkehb 

rjvgjytynt,bc enbkbpfwbbc cfrbs[t,bc uflfzhf itb'kt,f #cfpjufljt,f - gkfytnf 

ltlfvbof@ cbcntvbc afhukt,ib^ ghj,ktvbc sthvjlbyfvbrehb v[fht itb'kt,f 

uflfo.ltc v[jkjl #cfpjufljt,f - gkfytnf - ltlfvbof - rjcvjcb@  cbcntvfib& vblbc 

veifj,f rjcvjcib cfofhvjsf jhufybpt,bc cfrbs[bc uflfcfzhtkfl^ hfsf ofhvjt,bc 

yfhxtyt,b ,eyt,hbdfl  #xftothjc@ rjcvjcbc abpbreh lf mbvbeh ghjwtct,ib& 
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SFDB 6 

HFLBFWBEKB TRJKJUBF 

 

hflbfwbekb trjkjubf fhbc pjuflb trjkjubbc yfobkb^ hjvtkbw itbcofdkbc 

#hflbjfmnbehb ybdsbtht,f - ufvjc[bdt,f - wjw[fkb jhufybpvb@ cbcntvbc 

ehsbthsrfdibht,c^ ,eyt,hbd lf [tkjdyeh hflbfwbfc^ wjw[fk jhufybpvt,pt 

vfbjyt,tkb ufvjc[bdt,bc cfthsj ptvjmvtlt,fib hflbjfmnbehj,bc odkbkc^ 

,bjcathjib hflbjfmnbehb ybdsbtht,t,bc vbuhfwbbc upt,c lf rjywtynhfwbbc 

cathjt,c^ vbc ufdktyfc ,bjutjwtyjppt lf wjw[fkb jhufybpvt,bc tdjkewbfpt^ 

,bhsdekb tythubbc lf hflbjfmnbehb ,bjntmyjkjubt,bc ufvj.tyt,bc itltut,c& 

hflbjtrjkjubbc ,bjkjubehb fcgtmnt,bf% jhufybpvib hflbjfmnbehb 

ybdsbtht,bc itqotdbc upt,bc lf rjywtynhfwbbc flubkt,bc^ jhufybpvblfy vfsb 

ufvj.dfybc cfiefkt,t,bc lf vtsjlt,bc^ fuhtsdt ufvjc[bdt,bc o.fhjt,bc vbvfhs 

jhufybpvbc vuh'yj,bfhj,bc itcofdkf& 

hflbfwbf 'kbth cf[bafsjf cbwjw[kbcfsdbc& lblb ljpt,bs bub bodtdc wjw[fkb 

mcjdbkt,bc cthbjpek lfpbfyt,fc^ [jkj vwbht ljpt,bs itb'kt,f ufvjbodbjc rb,j lf 

utytnbrehb ltatmnt,bc bylewbht,f^ hjvtkbw itcf'kjf ufvjv;qfdyltc lfc[bdt,ekb 

flfvbfybc idbkt,ib^ idbkbidbkt,ib fy eahj ijhtek isfvjvfdkj,fib& 

vjcf[ktj,bc 'bhbsflb yfobkbcfsdbc hflbfwbbc .dtkfpt cfibib o.fhjf 

hflbfwbbc ,eyt,hbdb o.fhjt,b^ cfblfyfw flfvbfyb hflbfwbbc .dtkfpt lbl ljpfc bqt,c& 

fnjvehb tythutnbrbc ufydbsfht,fcsfy lfrfdibht,ekb hflbfwbf flfvbfybc cfmvbfyj,bs 

itmvybkb hflbfwbbc v[jkjl vwbht yfobkc itflutyc^ ufwbkt,bs lbl ljpt,c 

qt,ekj,ty flfvfyt,b cfvtlbwbyj ufvjrdktdbcfc^ vfufkbsfl^ htynutybc c[bdt,bc 

ufvj.tyt,bs* ,eyt,hbdb hflbfwbbs ufvjodtekb lfc[bdt,bc ljyt vybidytkjdyfl 

itb'kt,f ufbpfhljc yf[ibhbc lfodbcfc lf cf/fthj nhfycgjhnbc ufvj.tyt,bcfc^ 

fuhtsdt rfhufl /thvtnbpbht,ek cfsdcib [fyuh'kbdfl .jaybcfc& 

hflbjfmnbehj,f lf vbcb sfyv[kt,b vfbjyt,tkb ufvjc[bdt,f ltlfvbofpt 

cbwjw[kbc ufxtyfvlt lblb [ybs flht fhct,j,lf^ [jkj rjcvjcib - sdbs ltlfvbobc 

ofhvjmvyfvlt& 

vfbjyt,tkb ufvjc[bdt,f sfy f[klf lbl fatsmt,fcfw^ hjvtkvfw lfcf,fvb vbcwf 

xdtyb cfv.fhjc fhct,j,fc $~ 20 vkhl okbc obyfs$& bv lqblfy hflbfwbf velvbdfl fdct,c 

rjcvjceh cbdhwtc& hflbjfmnbehb vfcfkt,b ltlfvbobc itvflutykj,fib itdblf vbcb 

ufxtybc lqblfy& sdbs flfvbfybw rb jlyfd hflbjfmnbehbf^ hfvltyflfw .jdtkb wjw[fkb 

e]htlb itbwfdc hflbjfmnbehb ybdsbtht,t,bc yfiseh hfjltyj,fc& 
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fkaf-yfobkfrb                      α 

 

,tnf-yfobkfrb                        β 

 

ufvf-mdfynt,b                          γ 



 

 

 

 

yf[& 18& ufvjc[bdt,bc cfvb cf[t lf vfsb itqotdbc eyfhb 

 

 

 

                                                                     w[hbkb =6-1 

 

hflbfwbekb lfwdbc cfthsfijhbcj rjvbcbbc vbth tatmnehb tmdbdfktynehb 

ljpbc ufvjskbc vbpybs htrjvtylt,ekb vstkb c[tekbc sfyf,fhb lfc[bdt,bcfc 

flfvbfybc c[dflfc[df mcjdbkt,bcfsdbc $jhufyjt,bcfsdbc$ hflbfwbekb hbcrbc 

rjtabwbtynt,b& 

 

JHUFYJ 
HFLBFWBEKB HBCRBC 

RJTABWBTYNB 

'dkbc obstkb ndbyb 

'dkbc mcjdbkb 

afhbct,hb ]bhrdfkb 

cfh'tdt ]bhrdfkb 

abkndt,b 

cfrdthw[t fy cfstckt ]bhrdkt,b 

c[df jhufyjt,b 

0^12 

0^03 

0^03 

0^15 

0^12 

0^25 

0^30 

 

 

 

 

 

§ 6&1&  VFBJYT<TKB UFVJC{BDT<BC CF{TT<B& 

NTHVBYT<B LF UFYCFPQDHT<T<B 

 

vfbjyt,tkbf ufvjc[bdt,f^ hjvkbc ptvjmvtlt,fw fvf se bv ufhtvjpt bodtdc vfcib 

c[dflfc[df ybiybc tktmnhekb ve[nt,bc ofhvjmvyfc $eknhfbbcathb lf cbyfskbc 

cgtmnhbc [bkekb yfobkb vfbjyt,tk ufvjc[bdt,fc fh vbtresdyt,f$& 
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vfbjyt,tkb ufvjc[bdt,bc tythubf bpjvt,f cbcntvufhtit thstekbs - 

tktmnhjydjknbs $TD$% 

1TD = 1^6& 10-19 ] 

ufyfc[dfdt,ty rjhgecrekfhek $eiefkj$ lf tktmnhjvfuybneh $fhfgbhlfgbh$ 

ufvjc[bdt,fc& ufvjc[bdt,bc c[dflfc[df cf[t ufyc[dfdt,ekb hfjltyj,bc tythubbc 

ufvjysfdbceakt,bs lf ufyc[dfdt,ekb itqotdeyfhbfyj,bs [fcbfslt,f^ fvbnjv 

c[dflfc[dfudfhfl vjmvtlt,c wjw[fk jhufybpvpt& 

α - UFVJC{BDT<F ofhvjflutyc v'bvt yfobkfrt,bc yfrflc $itlut,f ytbnhjyt,bcf 

lf ghjnjyt,bcufy$& α - ufvjc[bdt,f fqb'dht,f ,bhsdekb ufhlfmvyt,bc lhjc& vfc 

mfqfklbc aehwtkbw rb itfxtht,c lf ghfmnbrekfl dth itfqotdc rfybc ufht ihtib 

$yf[& 18$& fvbnjv α - yfobkfrt,b ufhtufyb lfc[bdt,bcfc cfibib fhff^ vfuhfv se 

hflbjfmnbehb ybdsbtht,f^ hjvtkbw ufvjfc[bdt,c α - yfobkfrt,c^ vj[dlt,f flfvbfybc 

jhufybpvib $qbf zhbkj,blfy^ cfrdt,sfy fy xfceysmek /fthsfy thsfl$ vfiby α - 

ufvjc[bdt,f 'kbth cfibibf& 

β - UFVJC{BDT<F $tktmnhjyekb β - lf gjpbnhjyekb β - ufvjc[bdt,f$ 

[fcbfslt,f lblb itqotdeyfhbfyj,bs& bub flfvbfybc c[tekbc mcjdbkt,ib 1-2 cv 

cbqhvtpt fqotdc& 

γ - UFVJC{BDT<F rbltd eahj vfqfkb itvqotdeyfhbfyj,bs [fcbfslt,f& 

γ - c[bdt,b itb'kt,f itfxthjc n.dbbc fy ,tnjybc cmtkvf atyfv& γ - ufvjc[bdt,f 

20-]th eahj cfibibf wjw[fkb jhufybpvbcfsdbc^ dblht ufvjc[bdt,bc c[df cf[tt,b& γ - 

ufvjc[bdt,f dhwtklt,f cbyfskbc ufdhwtkt,bc cbxmfhbs^ ghfmnbrfib ybdsbtht,bc 

hflbjfmnbehj,bc itafct,f γ - ufvjc[bdt,bs [lt,f& 

hflbjfmnbehb ufvjc[bdt,f vbs eahj vtnfl fpbfyt,c wjw[fk jhufybpvc^ hfw 

eahj vtn tythubfc uflfcwtvc bub wjw[fk mcjdbkt,c& jhufybpvbcfsdbc uflfwtvek 

tythubbc hfjltyj,fc LJPF tojlt,f& lfc[bdt,ekb c[tekbc $jhufybpvbc mcjdbkt,bc$ 

vfcbc thstekbc vbth isfysmvekb tythubbc hfjltyj,fc tojlt,f ISFYSMVEKB 

LJPF lf SI cbcntvfib bpjvt,f thstekbs UHTB $uh$& vfuhfv tc cblblt fh 

bsdfkbcobyt,c bvfc^ hjv thsb lf bubdt isfysmvekb ljpbc itvs[dtdfib α - ufvjc[bdt,f 

ufwbkt,bs cfibibf^ dblht β - fy γ - ufvjc[bdt,f& fv afmnbc ufsdfkbcobyt,bs ljpf eylf 

ufvhfdkltc rjtabwbtynpt^ hjvtkbw fcf[fdc fqybiyekb cf[bc ufvjc[bdt,bcfsdbc 

lfvf[fcbfst,tk jhufybpvbc mcjdbkt,bc lfpbfyt,bc eyfhc& fvudfhfl uflfsdkbk ljpfc 

TMDBDFKTYNEHB LJPF tojlt,f& SI cbcntvfib vbcb cfpjvb thstekbf PBDTHNB 

$pd$& 

ufcfsdfkbcobyt,tkbf bcbw^ hjv c[tekbc pjubthsb yfobkb $jhufyjt,b^ 

mcjdbkt,b$ eahj vuh'yj,bfhtyb fhbfy lfc[bdt,bc vbvfhs& vfufkbsfl^ lfc[bdt,bc 
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thsyfbhb tmdbdfktynehb ljpbc itvs[dtdfib rb,jc ufxtybc eahj vfqfkb fk,fsj,ff 

abkndt,ib^ dblht afhbct,h ]bhrdfkib^ [jkj cfcmtcj ]bhrdkt,bc lfc[bdt,f 

ufycfresht,bs cfibibf utytnbrehb lfpbfyt,bc hbcrbc ufvj& fvbnjv c[dflfc[df 

jhufyjt,bcf lf mcjdbkt,bc lfc[bdt,bc ljpt,b fctdt c[dflfc[df rjtabwbtynbs eylf 

bmytc ufsdfkbcobyt,ekb $w[hbkb =6-1$ tmdbdfktynehb ljpbc itcf,fvbc 

rjtabwbtynpt ufvhfdkt,bs lf itvltu .dtkf jhufyjcf lf mcjdbkbc vb[tldbs 

it]fvt,bs vbdbqt,s TATMNEH TMDBDFKTYNEH LJPFC^ hjvtkbw 

jhufybpvbcfsdbc lfc[bdt,bc ]fveh tatmnc fcf[fdc& vbcb cfpjvb thstekbf fctdt 

PBDTHNB& 

fqybiyekb cfvb wyt,f fcf[fdc v[jkjl bylbdblefkehfl vbqt,ek ljpt,c& [jkj 

flfvbfysf ]ueabc vbth vbqt,ekb tatmnehb tmdbdfktynehb ljpt,bc it]fvt,bs 

vbbqt,f rjktmnbehb tatmnehb tmdbdfktynehb ljpf^ hjvkbc cfpjvb thstekbf 

FLFVBFYB-PBDTHNB $fl&-pbd$& 

eylf ufdbsdfkbcobyjs rbltd thsb ufhtvjt,f% hfvltyflfw hflbjyerkt,bc 

evtntcj,f 'fkbfy ytkf bikt,f^ fvltyfl hflbjyerkblb ijhtek vjvfdfkibw 

itbyfhxeyt,c hflbjfmnbehj,fc& rjktmnbeh tatmneh tmdbdfktyneh ljpfc^ 

hjvtkcfw vbbqt,c flfvbfysf vhfdfkb sfj,f hjvtkbvt hflbjfmnbehb o.fhjlfy fv 

o.fhjc fhct,j,bc vstk gthbjlib^ VJCFKJLYTKB $chekb$ RJKTMNBEHB 

TATMNEHB TMDBDFKTYNEHB LJPF tojlt,f& 

w[hbkib =6-2 vjwtvekbf ybdsbtht,bc hflbjfmnbehj,bc vf[fcbfst,kt,b lf 

ufvjc[bdt,bc ljpt,b& 

 

 

 

§ 6&2&  HFLBFWBBC <EYT<HBDB O>FHJT<B 

 

ltlfvbobc vjcf[ktj,f lfc[bdt,bc 'bhbsfl yfobkc qt,ekj,c hflbfwbbc 

,eyt,hbdb o.fhjt,blfy& ,tdhb vfsufyb bctsbf^ hjvtksfufy sfdbc lfqotdf 

ite'kt,tkbf& ltlfvbobc fhct,j,bc vstkb bcnjhbbc vfy'bkpt rjcvjcblfy ltlfvbofvlt 

fqotdc ufvjc[bdt,bc c[dflfc[df cf[t^ [jkj ltlfvbobc mthmib fhct,ekb hflbjfmnbehb 

ybdsbtht,t,blfy lfvfnt,bs bmvyt,f hflbjfmnbehb ufvjc[bdt,f&  

                                                                                                          

                                                                                                            w[hbkb=6-2 

 

ybdsbtht,bc hflbjfmnbehj,bc vf[fcbfst,kt,b lf ufvjc[bdt,bc ljpt,b 

hflbjfmnbehj,bc 
vf[fcbfst,tkb 

ufycfpqdht,f cfpjvb 
thstekb 
ufypjvbkt,f 

fqybidyf%mfhs-
ekb^hecekb^ 
cfthsfijhbcj 

1 2 3 4 
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ybdsbtht,bc 
hflbjfmnbehj,f 
$yerkblbc fmnb-
ehj,f hflbfwbek 
o.fhjib$ 

lhjbc thstekib lfikbk 
fnjvsf  hbw[db 

,trthtkb 
cbcntvufhtit 
thstekb  - 
 rbehb 

,r~Бк, BK` 
rb~Ки, Cu` 
1 rb=3^7&1010,r 
~Ra226-bc 
37vkhl lfikf  
1-cs-ib` 

[dtlhbsb 
hflbjfmnbehj,f 

hflbjfmnbehj,bc afhlj,f 
ybdsbtht,bc vfcfcsfy 

,r$ru* ,r$u* 
rb$u* vrb$u* 
rb$ru 

,r~ Бк, BK ` 

ufvjc[bdt,bc ljpf 
$isfysmvekb 
ljpf$9 

yt,bcvbthb cf[bc ufvjc[bdt,bc 
tythubf^ isfysmvekb 1 ru 
ybdsbtht,fib 

uhtb^ 
ccntvufhtit 
thstekb_ 
hflb 

uh~Гр, Gy` 
1uh=1]$ru 
hflb~pag,rad` 
1uh=100hflb 

ljpbc cbv'kfdht 
$isfysmvekb ljpf 
fh bsdfkbcobyt,c 
ufvjc[bdt,bc 
cf[tc$10 

isfysmvekb ljpbc yfvfnb 
lhjbc thstekib 

uh$ov  
fy  hflb$ov 

uh~Гр, Gy` 
1hflb$ov= 
=0^01uh$ov 

htynutybc γ-ufvj- 
c[bdt,bc tmcgjpb-
wbehb ljpf11 

vfbjyt,tkb ufvjcc[bdt,bc cvbth 
/fthbc vjwekj,fib ofhvjmvyb-
kb .dtkf bjybc ]fvehb ve[nb 
$/fthbc bjybpfwbf$ 

cbcntvufhtit 
thstekb - 
htynutyb 

htynu&~Р, R` 
 
1 htynu$cs= 
=1 ,thb 

tmcgjpbwbehb 
ljpbc cbv'kfdht 

tmcgjpbwbehb ljpbc yfvfnb 
lhjbc thstekib 

fvgthb$ru 
cbcntvufhtit 
thstekb_ 
htynu$ov 

f$ru 
1f$ru=3,88.10-9 
htynu$ov 

ufvjc[bdt,bc 
tmdbdfktynehb 
ljpf $jhufybpvbc 
c[dflfd[df 
mcjdbkbc 
lfpbfyt,f 
vjwtvekb cf[bc 
ufvjc[bdt,bs$12 

ufvjc[bdt,bc ljpbc yfvhfdkb 
ufvjc[bdt,bc [fhbc[bc 
rjtabwbtynpt $ufycf[bkdtkb 
ufvjc[bdt,bc ,bjkjubehb 

ptvjmvtlt,f htynutybc lf γ- 
ufvjc[bdt,fcsfy itlfht,bs$& 

γ-ufvjc[bdt,bcsdbc bub njkbf 
thsbc^ s,ehb ytbnhjyt,bcf-
sdbc  - 3 

pbdthnb 
1 pd=1 ]$ru 
cbcntvufhtit 
thstekb~htyn

utybc^ β- lf γ- 
ufvjc[bdt,bcfs
dbc` - ht-
ynutybc ,bj-
kjubehb 
tmdbdfktynb 
$,thb$ 

,thb 
~Бер, rem` 
1,thb=0^01pd= 
=0^01]$ru  

tatmnehb 
tmdbdfktynehb 
ljpf13 

tmdbdfktynehb ljpt,bc 
rjtabwbtynt,pt $vfu& abkndt-
,bcfsdbc 0^12* 'dkbc 
mcjdbkt,bcfsdbc-0^003 $yfvhfd-
kt,bc ]fvb 

pbdthnb pd~Зв, Sv` 

rjktmnbehb 
tatmnehb 
tmdbdfktynehb 
ljpf 

bylbdblefkehb tmdbdfkty-
nehb lf bylbdblefkehb 
ljpt,bc ]fvb 

flfvbfyb-
pbdthnb 

fl&-pd& 
Чел.-Зв. 

w[hbkb =6-3 

hflbfwbbc ,eyt,hbdb lf ntmyjutyehb o.fhjt,blfy 

vbqt,ekb cfiefkj okbehb tatmnehb tmdbdfktynehb ljpt,b 

hflbfwbbc 

o.fhj 

lfc[bdt,bc ljpf^ 

vbkbpbdthnb  

hflbfwbbc ,eyt,hbdb 

o.fhj 

lfc[bdt,bc ljpf^ 

vbkbpbdthnb 



 67

,eyt,hbdb 

 

 

vtlbwbyfib 

ufvj.tyt,ekb 

o.fhjt,b 

 

hflbjfmnehb 

yfktmb 

 

fnjvehb 

tythutnbrf 

2 

 

 

0^4 

 

 

 

0^02 

 

 

0^001 

ltlfvbobctekb ofhvjij,bc ^ 

ibyfufyb lfc[bdt,f 

 

ltlfvbobctekb ofhvjij,bc^ 

ufhtufyb lfc[bdt,f 

 

 

rjcvjcehb^ ufhtufyb 

lfc[bdt,f 

 

rjcvjcehb^ ibyfufyb 

lfc[bdt,f 

 

1^325 

 

 

0^35 

 

 

 

0^3 

 

 

0^015 

 

 

ltlfvbobc ofhvjmvybc ghjwtcib ufxylf 25 hflbjbpjnjgb& vfsb itvlujvb 

hflbjfmnbehb lfikbc  lf rjcvjcehb c[bdt,bc vjmvtlt,bc itltufl ofhvjbmvyt,f 

vhfdfkb hflbjbpjnjgb& ltlfvbofpt hflbjbpjnjgt,bc .dtkfpt e[db o.fhjf ehfybc 

vbythfkt,b& ltlfvbofpt ehfyb eahj vtnflff ufdhwtkt,ekb^ dblht dthw[kbco.fkb 

lf dthw[kb& ehfybc yfobkb bv.jat,f jrtfytib&  

flfvbfyb itb'kt,f ufybwlbltc hjujhw ibyfufy^ bct ufhtufy lfc[bdt,fc& se 

hflbjfmnbehb ybdsbtht,f fqvjxylt,f /fthib^ hjvkbsfw ceysmfdc flfvbfyb^ o.fkib fy 

cfrdt,ib^ vfiby hflbjfmnbehb ybdsbtht,f itb'kt,f fqvjxyltc jhufybpvib^ fye flubkb 

tmyt,f ibyfufy lfc[bdt,fc& 

fnvjcathjib v.jab CO2-bc vwbht yfobkb itbwfdc yf[ibh,flbc hflbjfmnbeh 

bpjnjgc 6C
14& ajnjcbystpbc ghjwtcib .dtkf vwtyfht isfysmfdc C14-c CO2-bc ajhvbs& 

fvbnjv yf[ibh,flbc hflbjfmnbehb bpjnjgb fqvjxtybkbf .dtkf wjw[fk jhufybpvib& 

wjw[fk mcjdbkt,c velvbdfl fmds hflbjfmnbehj,bc velvbdb ljyt^ hjvtkbw  sfylfsfy 

vwbhlt,f wjw[fkb mcjdbkt,bc cbrdlbkbc itvltu& 

hflbfwbbc ,eyt,hbdb o.fhjt,blfy lfc[bdt,fc ufybwlbc ltlfvbobc yt,bcvbthb 

vfw[jdht,tkb^ sevwf vtnyfrkt,fl& ltlfvbobc cathjc pjubths flubkt,ib^ 

vfufkbsfl^ hflbjfmnbehb mfyt,bc ufykfut,bc flubkt,ib^ hflbfwbbc ljyt 

vybidytkjdyfl fqtvfnt,f cfiefkjc^ [jkj pju flubkt,ib - itlfht,bs lf,fkbf& 

lfc[bdt,bc ljpf lfvjrblt,ekbf fuhtsdt w[jdht,bc otcpt& pjubthsb cfvityt,kj 

vfcfkbc ufvj.tyt,f^ cfrdt,bc vjcfvpflt,kfl ,eyt,hbdb fbhbs cfhut,kj,f^ cfsfdct,bc 

/thvtnbpbht,f lf sdbsvahbyfdbs uflfahtyfw rb hflbfwbbc ,eyt,hbdb o.fhjt,bc 

[fh]pt phlbc lfc[bdt,bc ljytc& 
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ltlfvbobc hflbfwbekb o.fhjt,b 'bhbsflfl ibyfufyb lfc[bdt,bc cfae'dtkpt 

epheydtk.jac vjcf[ktj,bc vbth vbqt,ekb okbehb tatmnehb tmdbdfktynehb ljpbc 

5$6-pt vtnc& lfyfhxty yfobkc fdct,c rjcvjcehb ufvjc[bdt,f^ 'bhbsflfl ufhtufyb 

lfc[bdt,bc upbs $w[hbkb =6-3$& 

ltlfvbofpt ,eyt,hbdb hflbfwbekb ajyb itflutyc 4^85&10-9 uh$cs& .jabk cchr 

nthbnjhbfpt cfiefkj tatmnehb tmcgjpbwbehb ljpf otkboflib ,eyt,hbdb lf 

ntmyjutyehb hflbfwbekb ajybc fyufhbipt fhbc 2^37 pd& 

ibyfufyb lfc[bdt,bcfc ufycfresht,ekb .ehflqt,f eylf vbtmwtc hfljyc - 

hflbjfmnbeh fbhc^ hjvtkptw vjlbc ,eyt,hbdb hflbfwbbc o.fhjt,blfy vjcf[ktj,bc 

cfiefkj ljpbs lfc[bdt,bc .dtkfpt lblb obkb& 

 

 

 

§ 6&2&1&  RJCVJCEHB UFVJC{BDT<F 

 

rjcvjcehb c[bdt,bs itmvybkb hflbfwbekb ajyb b'ktdf ufhtufyb lfc[bdt,bc 

sbsmvbc yf[tdfhc^ hjvtkcfw vjcf[ktj,f hflbfwbbc ,eyt,hbdb ajyblfy bqt,c& 

rjcvjcehb c[bdt,b xdtyfvlt fqotdc cfv.fhjc cbqhvblfy^ vfuhfv vbcb ufhrdtekb yfobkb 

xylt,f vptpt vpbehb fatsmt,bc lhjc& rjcvjceh c[bdt,c ite'kbf vjfqobjc ltlfvbobc 

ptlfgbhfvlt fy bvjmvtljc vbc fnvjcathjcsfy^ ufvjbodbjc vtjhflb ufvjc[bdt,f lf 

ofhvjmvyfc c[dflfc[df hflbjyerkblb& 

ltlfvbofpt fh fhct,j,c flubkb^ cflfw dth fqotdltc tc e[bkfdb i[fgb^ vfuhfv 

ltlfvbobc pjubthsb e,fyb rjcvjcehb c[bdt,bc itlfht,bs 'kbthb ptvjmvtlt,bc mdti 

bv.jat,f& vfufkbsfl^ ltlfvbobc xhlbkj lf cfv[hts gjkect,b eahj  'kbth rjcvjceh 

hflbfwbfc qt,ekj,c^ dblht trdfnjhekb fhtt,b& tc vjdktyf bvbs fb[cyt,f^ hjv 

ltlfvbofc fmdc vfuybnehb dtkt,b^ hjvtkbw uflf[hbc lfve[nek yfobkfrt,c 

$rjcvjcehb c[bdt,b 'bhbsflfl lfve[nekb yfobkfrt,bcfufy itlut,f$& 

rjcvjcehb lfc[bdt,bc ljyt bphlt,f cbvfqkbc phlfcsfy thsfl^ dbyfblfy fv 

lhjc vwbhlt,f /fthbc atybc cbcmt^ hjvtkbw lfvwdtkb  trhfybc hjkc fchekt,c& 

pqdbc ljytpt vw[jdht,b flfvbfyt,bc vbth rjcvjcehb c[bdt,bs vbqt,ekb 

okbehb tatmnehb tmdbdfktynehb ljpf cfiefkjl 300 vbrhjpbdthnc14 itflutyc^ 

[jkj pqdbc ljyblfy 2000 v cbvfqktpt vw[jdht,b flfvbfyt,bcfsdbc tc ljpf 

hfvlty]thvt bphlt,f& rbltd eahj bynthcbeh^ sevwf itlfht,bs [fyvjrkt lfc[bdt,fc 

ufybwlbfy sdbsvahbyfdbc trbgf;bc otdht,b lf vupfdht,b& 

pqdbc ljyblfy 12000 v cbvfqktpt $nhfycrjynbytynfkehb fdbf[fpt,b$ ahtybcfc 

rjcvjcehb c[bdt,bc [fh]pt lfc[bdt,bc ljyt ~ 25-]th vtnbf^ dblht  pqdbc ljyblfy 

4000 v cbvfqktpt $flfvbfysf lfcf[kt,ekb geymnt,bc vfmcbvkehb cbvfqkt^ vfu& 

tdthtcnbc athlj,pt cjakt,b$& lfc[bdt,bc ljyt rbltd eahj bphlt,f 20000 v 
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cbvfqktpt $,uthbsb htfmnbekb sdbsvahbyfdt,bc ahtybc vfmcbvfkehb cbvfqkt 

yf[&19&$& 

 
yf[& 19& rjcvjcehb ufvjc[bdt,bc ljytt,b 

 

 

ybe-bjhrblfy gfhbpib uflfahtybcfc xdtekt,hbdb neh,jhtfmnbekb 

sdbsvahbyfdbc vupfdhb ~ 50 vrpd ljpfc qt,ekj,c^ [jkj pt,uthbsb sdbsvahbyfdbc 

vupfdhb 20)-bs yfrkt,c^ sevwf eahj byntycbeh lfc[bdt,fc ufybwlbc& tc bvbs fb[cyt,f^ 

hjv pt,uthbsb sdbsvahbyfdbs ahtyf ufwbkt,bs wjnf lhjc vjbs[jdc& cek cf/fthj 

nhfycgjhnbs cfhut,kj,bc [fh]pt rfwj,hbj,f otkboflib ~ 2000 fl&-pd& rjktmnbeh 
tatmneh tmdbdfktyneh ljpfc qt,ekj,c& 

 

 

 

§ 6&2&2&  LTLFVBOBC UFVJC{BDT<F 

 

'bhbsflb hflbjfmnbehb bpjnjgt,bf% rfkbev-40^ he,blbev-87 lf jhb 

hflbjfmnbehb j]f[bc otdht,b& tc j]f[t,b bo.t,f tktvtynt,bs% ehfyb - 238 lf 

sjhbevb - 232^ hjvkt,bw ltlfvbobc itvflutykj,fib vbcb ufxtybc lqblfy itlbc & 

ltlfvbobc cathjc c[dflfc[df flubkbcfsdbc ltlfvbobctekb hflbfwbbc ljyt 

c[dflfc[dff lf lfvjrblt,ekbf ltlfvbobc mthmbc fvf se bv e,fypt hflbjyerkblt,bc 

rjywtynhfwbfpt& vjcf[ktj,bc 'bhbsflb yfobkbc cfw[jdht,tk flubkt,ib hflbfwbbc 

ljyt lff[kjt,bs thsyfbhbf& vfufkbsfl^ cfahfyutsib^ uthvfybfib^ bnfkbfib^ 
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bfgjybfib lf fii-ib vjcf[ktj,bc ~ 95)  w[jdhj,c flubkt,ib^ cflfw lfc[bdt,bc ljpbc 

cbv'kfdht cfiefkjl - 0^3 ÷ 0^6 vbkbpbdthnb$o-c fqotdc& vfuhfv vjcf[ktj,bc 

ufhrdtekb ]ueat,b lfc[bdt,bc ufwbkt,bs lbl ljpfc qt,ekj,ty& vjcf[ktj,bc ~ 3) 

bcts flubkt,ib w[jdhj,c^ cflfw lfc[bdt,bc ljpbc cbv'kfdht 1 vpd$o-c fqotdc^ [jkj 

vjcf[ktj,bc ~ 1^5) qt,ekj,c - 1^4 vpd$o lfc[bdt,bc ljpbc cbv'kfdhtc& fhbc 

flubkt,b^ cflfw ltlfvbobctekb hflbfwbbc ljyt rbltd eahj vfqfkbf^ vfufkbsfl^ 

sjhbevbs vlblfh mdbit,ib $yf[& 20&$& ,hfpbkbfib mfkfm gjcec-lb-rfklfcbc 

vf[kj,kfl $cfy-gfekelfy xhlbkjtsbs 200 rv lfijht,bs$ fhbc gfnfhf 

lfecf[kt,tkb vfqkj,b^ cflfw hflbfwbbc ljyt 800-]th fqtvfnt,f hflbfwbbc cfiefkj 

ljytc lf fqotdc 250 vbkbpd$o& hflbfwbbc jlyfd lf,fkb ljyt lfhtubcnhbhlf fv 

vfqkj,blfy 600rv-bs lfijht,ek cfpqdfj rehjhnpt& 

 

 
 

yf[& 20& ltlfvbobc pjubthsb flubkb^ cflfw ufycfresht,bs 

vfqfkbf ltlfvbobctekb hflbfwbbc ljyt 

 

 

ufthjc rjvbcbbc vjyfwtvt,bc vb[tldbs^ ufhtufyb lfc[bdt,bc cfiefkj tatmnehb 

tmdbdfktynehb ljpf^ hjvtkcfw flfvbfyb okbc ufyvfdkj,fib qt,ekj,c ltlfvbobc 

,eyt,hbdb hflbfwbbc o.fhjt,blfy^ itflutyc 350 vrpd^ hfw jlyfd fqtvfnt,f 

hflbfwbekb ajybc ufvj lfc[bdt,bc bylbdblefkeh ljpfc^ hjvtkcfw rjcvjcehb 

ufvjc[bdt,f mvybc pqdbc ljytpt& 

 

 

§ 6&2&3&  IBYFUFYB LFC{BDT<F 

 

hflbfwbbc ,eyt,hbdb o.fhjt,blfy vbqt,ekb tatmnehb tmdbdfktnehb ljpbc ~ 

2$3 vjlbc hflbjfmnbeh ybdsbtht,t,pt^ hjvkt,bw jhufybpvib [dlt,f cfrdt,sfy^ 
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o.fksfy lf /fthsfy thsfl& fv ljpbc v[jkjl evybidytkj yfobkb vjlbc hflbjfmnbeh 

bpjnjgt,pt^ hjvkt,bw ofhvjbmvyt,f rjcvjcehb hflbfwbbc ptvjmvtlt,bs ~vfu& 

yf[ibh,flb-14 lf nhbnbevbc nbgbc`& tatmnehb tmdbdfktnehb ljpbc 'bhbsflb yfobkb 

vjlbc ltlfvbobctekb ofhvjij,bc o.fhjt,blfy& 

flfvbfyb otkboflib cfiefkjl 180 vbrhjpbdthnc qt,ekj,c K-40-bc [fh]pt^ 

hjvtkcfw jhufybpvb bsdbct,c rfkbevbc fhfhflbjfmnbeh bpjnjgt,sfy thsfl& tc 

erfyfcrytkb fewbkt,tkbf jhufybpvbc yjhvfkehb w[jdtkmvtlt,bcfsdbc& flfvbfyb 

ibyfufyb lfc[bdt,bc vybidytkjdyfl lbl ljpfc qt,ekj,c U-238 hflbjfmnbehb hbubc 

yerkblt,bcfufy lf itlfht,bs yfrkt,c -  sjhbev-238 hbubc hflbjyerkblt,bcfufy& 

pjubthsb yerkblb^ vfufkbsfl^ n.dbf-210 lf gjkjybevb-210^ jhufybpvib 

[dlt,f cfrdt,sfy thsfl& tc yerkblt,b rjywtynhbht,ekbf stdpt,ib lf vjkecrt,ib& 

fvbnjv flfvbfyt,b^ hjvkt,bw 'bhbsflfl stdpbsf lf pqdbc ghjlemnt,bs brdt,t,bfy^ 

lfc[bdt,bc itlfht,bs vfqfk ljpfc qt,ekj,ty& 

erblehtc xhlbkjtsib fstek fsfcj,bs flfvbfyb brdt,t,f 'bhbsflfl 

xhlbkjtsbc bhvbc $rfhb,ec$ [jhwbs^ hjvtkibw cfrvfjl vfqfkb rjywtynhfwbbs 

itlbc ptvjfqybiyekb jhbdt bpjnjgb $ufycfresht,bs vfqfkbf Po-210-bc itvwdtkj,f$& 

tc bpjnjgt,b bhvbc jhufybpvib [dlt,f pfvsfhib^ hjltcfw bhtvb brdt,t,f kbmtyt,bs^ 

hjvkt,ibw uhjdlt,f tc bpjnjgb& fv itvs[dtdfib Po-210 bpjnjgbs flfvbfybc ibyfufyb 

lfc[bdt,bc ljpf 35-]th fqtvfnt,f cfiefkj ljytc& 

ltlfvbobc vtjht yf[tdfhcathjib^ lfcfdkts fdcnhfkbfib $bm^ cflfw ehfybc 

vfqfkb itvwdtkj,ff$ vw[jdht,kt,b qt,ekj,ty lfc[bdt,bc ljpfc^ hjvtkbw 75-]th 

fqtvfnt,f cfiefkj ljytc^ hfvltyflfw brdt,t,bfy w[dhbcf lf rtyuehec [jhwbs^ 

hjvtkibw rjywtynhbht,ekbf ehfyb& 

flfvbfybc jhufybpvib vj[dtlhfvlt hflbjfmnbehb bpjnjgb hsek vfhihenc 

ufbdkbc ufhtvjib^ hfw eylf ufdbsdfkbcobyjs lfc[bdt,bc ljpbc itafct,bcfc $yf[& 21$&  

 

 

 

§ 6&2&4&  HFLJYB 

 

sfyfvtlhjdt vjyfwtvt,bc sfyf[vfl^ hflbfwbbc ,eyt,hbdb o.fhjt,blfy .dtkfpt 

'kbthbf hfljyb $Rn$ - e[bkfdb^ v'bvt fbhb $/fthpt 7^5-]th v'bvt$ ceybcf lf utvjc 

ufhtit& hfljypt lf vbcb lfikbc ghjlemnt,pt vjlbc lfc[bdt,bc okbehb 

bylbdblefkehb tatmnehb tmdbdfktynehb ljpbc ~ 3$4& fv ljpbc lbl yfobkc flfvbfyb 

qt,ekj,c hflbjyerkblt,blfy^ hjvkt,bw jhufybpvib [dlt,f xfceysmek /fthsfy 

thsfl^ ufycfresht,bs ufeybfdt,tk cfsfdcib& 
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yf[& 21& hflbjyerkblt,bc ufdhwtkt,f ufhtvjib 

 

,eyt,fib hfljyb ud[dlt,f 'bhbsflfl jhb hflbjfmnbehb bpjnjgbc - hfljyb-

222 $U-238-bc lfikbc ghjlemnb$ lf hfljyb-220 $sjhbevb-232 hflbjfmnbehb hbubc 

otdhb$ cf[bs& hfljyb-222 bpjnjgbc fmnbehj,f 20-]th fqtvfnt,f hfljyb-220 

bpjnjgbc hflbjfmnbehj,fc& cfthsjl^ lfc[bdt,bc lblb yfobkb vjlbc hfljybc lfikbc 

ghjlemnt,pt lf fhf sdbs hfljypt& fnvjcathjib hfljyb ltlfvbobc mthmbc 

lbaepbehb ghjwtct,bc itltufl [dlt,f& 

ltlfvbobc mthmblfy hfljybc ufvjysfdbceakt,f .dtkufy [lt,f^ vfuhfv /fthib 

vbcb rjywtynhfwbf ltlfvbobc cathjc c[dflfc[df othnbkib ufyc[dfdt,ekbf lf 

vth.tj,c 9^6 ÷ 0^02 ,r$v2 afhukt,ib $yf[& 22$&  

 
yf[& 22& ltlfvbobc cathjc c[dflfc[df flubkt,ib /fthib hfljy-222-bc 

rjywtynhfwbbc ufpjvdbc htpeknfnb 

/fthib hfljy-222-bc rjywtynhfwbf^ ,r$v3 

 

1& wbywbyfnb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&9^6 

2& cfahfyutsb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&9^3 
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3& ybe-bjhrb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&4^8 

4& lblb ,hbnfytsb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&3^3 

5& dfibyunjyb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&2^9 

6& bfgjybf&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&2^1 

7& ,jkbdbf&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^5 

8& abkbgbyt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0^3 

9& byljtsbc jrtfyt&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0^07 

10& vfhbfybc rey'ekt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&0^05 

11& vfhifkbc rey'ekt,b&&&&&&&&&&&&&&&&&&&&&&&&&0^02 

12&rfhjkbybc rey'ekt,b&&&&&&&&&&&&&&&&&&&&&&&&0^02 

 

cfiefkj ljyt ~ 2 ,r$v3 

hfljybcfufy lfc[bdt,bc ljpbc 'bhbsfl yfobkc flfvbfyb qt,ekj,c lf[ehek^ 

ufeybfdt,tk cfsfdcib .jaybcfc& pjvbthb rkbvfnbc pjyfib lf[ehekb cfsfdcbc /fthib 

hfljybc rjywtynhfwbf cfiefkjl 8-]th fqtvfnt,f ufhtsf /fthib hfljybc 

rjywtynhfwbfc& nhjgbrek mdt.yt,ib vcufdcb rdktdf fh xfnfht,ekf* sevwf^ 

cfdfhfeljf^ hjv hfvltyflfw fm s,bkb rkbvfnbf^ [jkj cfw[jdht,tkb cfsfdct,b - 

eahj qbf^ cfsfdcbc /fthib hfljybc rjywtynhfwbf jlyfd ufyc[dfdlt,f ufhtsf /fthib 

hfljybc rjywtynhfwbbcfufy& 

itfqotdc hf hfljyb cfsfdcib $uheynblfy aeylfvtynbc fy bfnfrbc ufdkbs^ fy 

cf[kbc rjycnhemwbfib ufvj.tyt,ekb vfcfkt,blfy ufvjysfdbceakt,bcfc$^ uhjdlt,f bm^ 

hbc itltuflfw cfsfdcib itb'kt,f ufxyltc hflbfwbbc cfrvfjl vfqfkb ljyt^ 

ufycfresht,bs rb bcts cf[kib^ hjvtkbw lufc hflbjyerkblt,bc itlfht,bs vfqfkb 

itvwdtkj,bc vmjyt uheynpt fy se vbc fcfityt,kfl ufvj.tyt,ekb b.j hflbjfmnbehb 

yerkblt,bc vfqfkb itvwdtkj,bc vmjyt vfcfkt,b& lfs,j,bc vbpybs cfsfdcbc 

/thvtnbpt,f rbltd eahj fv'bvt,c vlujvfhtj,fc& 

,jkj okt,ib cek eahj [ibhfl fhtubcnhbht,ty cfw[jdht,tkb cf[kt,bc 

/fthib hfljybc vfqfk rjywtynhfwbfc& /tkcbyrib hfljybc vfmcbvfkehb rjywtynhfwbf 

~fnvjcathek /fthib vbc cfiefkj rjywtynhfwbfpt 5000-]th vfqfkb` fqvjxylf bcts 

cf[kt,ib^ cflfw lfc[bdt,bc o.fhj itb'kt,f b.jc v[jkjl uheynb& 1982 otkc lbl 

,hbnfytsib cfw[jdht,tkb cf[kt,bc cfsfdct,ib fqvjxtybk bmyf hfljybc 

rjywtynhfwbf^ hjvtkbw 500-]th fqtvfnt,jlf ufhtsf /fthib vbc rjywtynhfwbfc& 

vhfdfkcfhsekbfyb cf[kbc ptlf cfhsekt,ib hfljybc rjywtynhfwbf^ hjujhw 

otcb^ eahj lf,fkbf^ dblht gbhdtk cfhsekpt& 

yjhdtubfib xfnfht,ekvf ufvjrdktdt,vf fxdtyf^ hjv [bc cf[kt,ib hfljybc 

rjywtynhfwbf rbltd eahj vfqfkbf^ dblht fuehbc cf[kt,ib^ sevwf^ [t 'fkbfy 

evybidytkj hfjltyj,bc hfljyc ufvj/.jac c[df vfcfkt,sfy itlfht,bs& fv itvs[dtdfib 
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hfljybc vfqfkb rjywtynhfwbf fb[cyt,f bvbs^ hjv [bc cf[kt,b vwbhtcfhsekbfybf lf 

jsf[t,b vbofcsfy f[kjc fhbc& 

vboblfy ufvj.jabkb hfljybc cfsfdcib itqotdbc cbxmfht afmnbehfl 

ufybcfpqdht,f cfhsekt,sijhbcb uflf[ehdbc cbcmbs lf vskbfyj,bs $,pfht,bcf lf 

vbrhj,pfht,bc hfjltyj,bs$& 

cfsfdcbc /fthib hfljybc hfjltyj,bc itvwbht,bc ufycfresht,bs tatmnehb 

cfiefkt,ff cfhlfat,ib cfdtynbkfwbj lfyflufht,bc vjo.j,f& rtlkt,blfy hfljybc 

tvbcbf 10-]th vwbhlt,f rtlkt,bc vjgbhrtst,bcfc $gjkbfvblbs^ gjkbdbybkmkjhblbs^ 

gjkbtsbktybs$ fy rtlkt,bc lfafhdbcfc tgjmcbleh ae'tpt lfvpflt,ekb cfqt,fdbs& 

rtlkt,pt igfkthbc frdhbc itvs[dtdfib hfljybc tvbcbf ~ 30)-bs vwbhlt,f& 

cfw[jdht,tk cfsfdcib hfljybc itqotdbc o.fhjf fuhtsdt^ sevwf itlfht,bs 

evybidytkj^ o.fkb lf ,eyt,hbdb fbhb& xdtekt,hbd^ cfcvtkfl ufvj.tyt,ek o.fkib 

hfljybc rjywtynhfwbf 'fkbfy lf,fkbf^ vfuhfv pjubthsb o.fhjc o.fkb^ 

ufycfresht,bs^ qhvf zbc fy fhntpbekb zf,ehqbkbc o.fkb^ lblb hfjltyj,bs hfljyc 

itbwfdc& vfufkbsfl^ lblb hfjltyj,bs hfljyb fqvjxylf abytsib lf fii-ib 

fhntpbekb zbc o.fkib& fnjvehb hflbfwbbc vjmvtlt,bc itvcofdktkb cfvtwybthj 

rjvbntnbc itafct,bc vb[tldbs ltlfvbobc vjcf[ktj,bc ~ 1) vjb[vfhc o.fkc^ hjvkbc 

[dtlhbsb hflbjfmnbehj,f 1 vky ,r$v3-c fqtvfnt,f* [jkj vjcf[ktj,bc ~10) cdfvc 

o.fkc^ hjvkbc [dtlhbsb hflbjfmnbehj,f 100 000 ,r$v3-c fqtvfnt,f& vfuhfv vsfdfhb 

cfibihjt,f o.fkb fhff^ dbyfblfy o.fkc flfvbfyt,b vjb[vfhty 'bhbsflfl fleqt,ek 

vlujvfhtj,fib $xfb^ .fdf^ rth't,b$& sevwf^ feleqfh o.fksfy thsfl vbqt,ekb hfljybw 

rb cohfafl ufvjlbc jhufybpvblfy& ufwbkt,bs lbl cfibihjt,fc ofhvjflutyc hfljybc 

vfqfkb itvwdtkj,bc o.kbc jhsmkbc vj[dtlhf abkndt,ib $xfceysmek /fthsfy thsfl 

- vfu& f,fpfyfib$& 

hfljyb vbobc mdti ,eyt,hbdb fbhbc itvflutykj,fibw fqotdc& fvbnjv cfsfdcib^ 

cflfw fhbc ufpbc mehf^ ufvfs,j,tkb qevtkb lf ,eyt,hbd fbhpt vjveifdt c[df 

vjo.j,bkj,t,b^ fewbkt,tkbf dtynbkfwbbc vjo.j,f& 

vybidytkjdyfl bphlt,f hfljybc rjywtynhfwbf bctsb cfsfdcbc /fthib^ hjvtkbw 

tythubbc trjyjvbbc vbpybs fh ybfdlt,f& tc vjdktyf ufycfresht,bs itbvxytdf idtltsib^ 

cflfw ufycfresht,bs /thvtnbpbhlt,f cf[kt,b& 

ufvjsdkbkbf^ hjv cf[kt,bc /thvtnbpfwbbs .jdtk ubufdfn-otkbofl 

tktmnhjtythubfpt ufrtst,ekb trjyjvbbc cfyfwdkjl idtlt,vf vbbqtc lfvfnt,bsb 

lfc[bdt,bc ljpf 5600 fl-pd& t&o& #idtltsbc ghj,ktvf@ fb[cyt,f itvltub afmnjht,bs% 

- cfsfdct,b /thvtnbpt,ekbf ueklfcvbs* 

- ltlfvboblfy [lt,f hfljybc uf'kbtht,ekb ufvj.jaf* 

- idtltsib 'bhbsflfl lf,fkcfhsekbfyb cf[kt,bf* 

- cfvityt,kj vfcfkt,ib lfvfnt,ekbf sb[fvbof& 
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hjujhw erfyfcrytk [fyt,ib ufvjbhrdf^ idtltsb fhff ufvjyfrkbcb& fyfkjubehb 

cbnefwbff c[df mdt.yt,ibw - e,hfkjl^ idtltsib flht lfbo.tc fv cfrbs[t,bc 

ufvjrdktdf& 

c[dflfc[df mdt.fyfib xfnfht,ekb ufvjrdktdbc ufypjuflt,bc itltufl lflubylf^ 

hjv hflbfwbbc .dtkf ,eyt,hbdb o.fhjlfy vbqt,ekb okbehb ljpbc lff[kjt,bs 

yf[tdfhc flfvbfyb hfljybs lfc[bdt,bc itltufl bqt,c& 

,eyt,hbd o.fhjt,ib hfljyb ufyfobkt,ekbf itvltuyfbhfl^ ,r$lqt-qfvtib% 

,eyt,hbdb fbhb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&3 

o.fkb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&4 

/fthb $ufhtsf$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&10 

cfvityt,kj vfcfkt,b 

lf uheynb $ityj,bc mdti$&&&&&&&&&&&&&&&&&&&&&&60 

 

 

 

§ 6&2&5&  HFLBFWBBC C{DF O>FHJT<B 

 

mdfyf[ibhb^ c[df ,eyt,hbdb vfcfkt,bc vcufdcfl^ itbwfdc evybidytkj hfjltyj,bs 

hflbjyerkblt,c^ hjvkt,bw mdfyf[ibhbc lfodbc itltufl ufhtvjib uflflbc lf 

itb'kt,f flfvbfyt,bc lfc[bdt,bc o.fhj uf[ltc& hflbjfmnbehb yerkblt,b 'bhbsflfl 

oblfib fy yfwfhib uflflbc& fv yfwhbc yfobkb ufvojdb vbkbs ufbn.jhwyt,f /fthib& 

ufvjsdkt,bs lflubylf^ hjv sbsjtekb ubufdfnb tktmnhjtythubbc ofhvjt,bc 

itltufl rfwj,hbj,f bqt,c 2 fl&-pd&-bc njk vjcfkjlytk rjktmnbeh tatmneh 

tmdbdfktyneh ljpfc& vfufkbsfl^ 1978 otkc vcjakbjib mdfyf[ibhpt vjveifdt 

tktmnhjcflueht,bs ufvjodtekb lfc[bdt,bc vjcfkjlytkb rjktmnbehb tatmnehb 

tmdbdfktynehb ljpf lff[kjt,bs 2000 fl&-pd&-c itflutylf& 

cfw[jdht,tk cf[kt,c lf,fkb cfrdfvkt vbkt,b fmdc^ fvbnjv rbltd eahj 

bphlt,f ltlfvbobc vjcf[ktj,bc lfc[bdt,bc vjcfkjlytkb rjktmnehb tatmnehb 

tmdbdfktynehb ljpf& 

[ibhfl yfwfhc cfvityt,kj vfcfkfpt lfyfvfnfl^ fy cjakbc vtehytj,fib - 

ybflfubc cnhemnehbc ufcfev]j,tct,kfl b.tyt,ty^ hfw rbltd eahj phlbc 

vjcf[ktj,bc lfc[bdt,bc vjcfkjlytk rjktmnbeh tmdbdfktyneh ljpfc& 

STHVEKB O>KT<B& pjubths mdt.fyfib tktmnhjtythubbc vbcfqt,fl lf 

cf[kt,bc ufcfs,j,fl b.tyt,ty jhsmkbcf lf w[tkb o.kbc vbobcmdtif htpthdt,c* vfu& 

bnfkbfib kfylthtkjib \\ cfereybc lfcfo.bcblfy tktmnhjcflueht,ib neh,byt,bc 

fcfveifdt,kfl vbobcmdtif ,eyt,hbdb htpthdb ufvjb.tyt,f& fctsb tktmnhjcflueht,bc 

ufvjrdktdbc itltufl lflubylf^ hjv vfs vbth ufvjveifdt,tkb tktmnhjtythubbc 

.jdtkb ubufdfn-otkb bodtdc lfc[bdt,bc vjcfkjlytk rjktmnbeh tatmneh 
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tmdbdfktyneh ljpfc 6 fl&-pd&-bc jltyj,bs& t&b& cfv]th eahj vtnc^ dblht mdfyf[ibhpt 

vjveifdt fyfkjubehb tktmnhjcfluehb& sevwf^ eylf fqbybiyjc^ hjv utjsthvek 

o.fhjt,pt vjveifdt tktmnhjcflueht,b itlfht,bs wjnff lf vcjakbj cbv'kfdhbc 

v[jkjl 0^1) itflutyc& 

AJCAFNT<BC vjgjdt,f ltlfvbobc vhfdfk othnbkib [lt,f& ajcafnt,b 

'bhbsflfl cfcemt,bc ofhvjt,fib ufvjb.tyt,f& ajcafnt,bc cf,fljt,bc evtntcj,f lblb 

hfjltyj,bs itbwfdc ehfyc& vflybc vjgjdt,bcf lf uflfveifdt,bcfc ufvjb.jaf hfljyb& 

hflbjfmnbehbf sdbs cfcembw& vfcib itvfdfkb hflbjbpjnjgt,b ybflfublfy uflflbc 

cfrdt, rekneht,ib& vwtyfhtsf hflbjfmnbehb lf,by'eht,f bphlt,f s[tdflb cfcembc 

ufvj.tyt,bc itvs[dtdfib& ajcafnitvwdtkb ybdsbtht,t,bs cfmjykbc ufvjrdt,bcfc 

flubkb fmdc hflbjfmnbehb ybdsbtht,t,bc uflfcdkfc cfmjykbc jhufybpvib lf^ 

cf,jkjj ]fvib^ h'tib $b[& yf[fpb 20$& 

 

 

 

§ 6&3&  FLFVBFYBC VBTH ITMVYBKB HFLBJFMNBEHB O>FHJT<B 

 

eryfcrytkb 50-60 okbc ufyvfdkj,fib flfvbfyvf itmvyf hfvltybvt fctekb 

[tkjdyehb hflbjyerkblblb  lf lfbo.j fnjvbc tythubbc ufvj.tyt,f c[dflfc[df 

vbpybs% vtlbwbyfib^ fnjvehb bfhfqbc itcfmvytkfl^ tktmnhjtythubbc vbcfqt,fl^ 

[fy'ht,bc fqvjcfxtyfl^ cfcfhut,kj obfqbctekbc cf'bt,kfl lf f&i& .jdtkbdt tc rb 

bodtdc hjujhw wfkrtekb flfvbfyt,bc^ bct vstkb rfwj,hbj,bc lfc[bdt,bc ljpbc 

ufphlfc& 

 

 

 

§ 6&3&1&  VTLBWBYFIB UFVJ>TYT<EKB  HFLBJFMNBEHB  O>FHJT<B 

 

hflbfwbbc ntmyjutyehb o.fhjt,blfy flfvbfybc vbth vbqt,ekb hflbfwbbc lblb 

yfobkb vjlbc cfvtlbwbyj ghjwtleht,pt lf cfvrehyfkj vtsjlt,pt^ hjvkt,bw 

lfrfdibht,ekbf hflbjfmnbehb ufvjc[bdt,bc ufvj.tyt,fcsfy& hflbfwbf vtlbwbyfib 

ufvjb.tyt,f hjujhw lbfuyjcnbrbc^ bct vrehyfkj,bc vbpybs& .dtkfpt ufdhwtkt,ekbf 

htynutybc fgfhfnb& [ibhfl vtlbwbyfib ufvj.tyt,ekb ljpt,b ufevfhskt,kfl 

vfqfkbf& fv;fvfl ufydbsfht,ek mdt.yt,ib $idtltsb^ lblb ,hbnfytsb^ fii lf c[d&$ 

fhct,bsfl itvwbhlf htynutyjlbfuyjcnbrbc cb[ibht^ sevwf pjubths mdt.fyfib 

vjcf[ktj,bc 1$3 'dtkt,ehfl fuh'tkt,c cfvtlbwbyj ufvjrdktdfc& ,jkj okt,ib 

itbmvyf chek.jabkb fgfhfnehf^ hjvtkbw htynutybc c[bdt,bs lfc[bdt,bc ljpbc 

itvwbht,bc cfiefkt,fc b'ktdf& fewbkt,tkbf fgfhfnehbc chek.jaf lf gthcjyfkbc 
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rdfkbabrfwbbc fvfqkt,f& htynutybc c[dbdt,bc fqvjxtybc lhjblfy 

htynutyjlbfuyjcnbrbc vtsjlt,bc itveifdt,fib .dtkfpt vybidytkjdfyb vbqotdff 

rjvgbenthekb njvjuhfabf^ hjvkbc ufvj.tyt,bs rfybc lfc[bdt,bc ljpf vwbhlt,f 5-

]th^ cfrdthw[tt,bcf - 25-]th^ [jkj cfstcktt,bcf - 50-]th& 

htynutyjkjubehb ufvjrdktdbcfc v[tldtkj,fib vbbqt,f utytnbrehfl 

vybidytkjdfyb tmdbdfktynehb ljpf - fye ljpf^ hjvtkvfw itb'kt,f ufvjbodbjc 

utytnbrehb lfpbfyt,t,b& 

 

 

 

§ 6&3&2&  <BHSDEKB FATSMT<T<B 

 

erfyfcrytkb 50-60 okbc vfy'bkpt ufbpfhlf vjcf[ktj,bc lfc[bdt,f 

hflbjfmnbehb yfktmt,bs^ hjvtkbw ofhvjbmvyt,f fnvjcathjib fnjvehb bfhfqbc 

ufvjwlbc lf fnjveh tkcflueht,ib fdfhbbc itltufl&  

fnjvehb bfhfqbc ufvjwlfsf vfmcbvevb vjlbc jh gthbjlpt% 

+ - 1954-1958 oo $byukbcb^ fii^ cchr$^ 

++ - $eahj vybidytkjdfyb$ 1961-1962 oo $fii^ cchr$& 

1963 otkc ,bhsdekvf cf[tkvobajt,vf [tkb vjfothtc [tkitrhekt,fc 

fnvjcathjib^ o.kbc mdti lf rjcvjcib fnjvehb bfhfqbc ufvjwlbc ito.dtnbc itcf[t,& 

fvbc itvltu v[jkjl cfahfyutsvf lf xbytsvf xffnfhf fnjveh fatsmt,fsf cthbf 

fnvjcathjib& sevwf^ fatsmt,fsf cbv'kfdht vybidytkjdyfl lf,fkb b.j^ [jkj 

fatsmt,t,b - bidbfsb& vbobcmdtif fatsmt,t,b lqtcfw uh'tklt,f^ vfuhfv vfc fh f[kfdc 

hflbjyerkblt,bc yfktmt,bc ofhvjmvyf& 

,bhsdekb fatsmt,t,bc itltufl vjcf[ktj,bc vjcfkjlytk rjktmnbeh 

tatmneh tmdbdfktyneh ljpfc mvybc v[jkjl js[b hflbjyerkblb% 

yf[ibh,flb - 14 $T1/2
15 = 5730o$^ 

wtpbevb - 137 $T1/2 = 30o$^ 

wbhrjybevb - 95 $T1/2 = 64lq&-q$^ 

cnhjywbevb - 90 $T1/2 = 30o$& 

,bhsdekb fatsmt,bc itltufl hflbjfmnbehb vfcfkbc yfobkb ufvjbktmt,f 

ufvjwlbc flubkbc cbf[kjdtc^ ufhrdtekb yfobkb it.jdylt,f nhjgjcathjib^ vfc 

fbnfwt,c mfhb lf uflffflubkt,c lbl vfy'bkpt& hflbjfmnbehb ybdsbtht,t,b /fthib 

bv.jat,f cfiefkjl thsb sdbc ufyvfdkj,fib lf uflfflubkt,bc lhjc sfylfsfy bktmt,f 

ltlfvbofpt& hflbjfmnbehb vfcfkbc lblb yfobkb rb ufbahmdtdf cnhfnjcathjib^ 

cflfw bc hxt,f vhfdfkb sdbc ufyvfdkj,fib^ ytk-ytkf tidt,f lf ufbafynt,f ltlfvbobc 

vstk ptlfgbhpt $yf[& 23$&  
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yf[& 23& 1980 okbc16 jmnjv,thc fnvjcathjib ,bhsdekb fatsmt,bc lhjc 

ofhvjmvybkb hflbjfmnbehb qhe,kbc vj'hfj,bc bpj,fhekb 

nhftmnjhbf 2000 v,fhb $2.104 gf$ ,fhjvtnhek ljytpt 

 

 

wbaht,bs fqybiyekbf 1980 okbc jmnjv,hbc sfhbqb^ hjltcfw hflbjfmnbehvf 

qhe,tkvf vbfqobf ltlfvbobc cathjc itcf,fvbc othnbkc& yf[fppt yfxdtyt,bf 

[tkcfo.jt,bs lfhtubcnhbht,ekb hfvltybvt bpj,fhekb nhftmnjhbblfy ths-thsb& 

fqcfybiyfdbf^ hjv ,bhsdek ufvjwlfsf evtntcj,f vj[lf ltlfvbobc xhlbkj 

yf[tdfhcathjib^ fmdt ufvjbktmf .dtkfpt vtnb hflbjfmnbehb yfktmb& erblehtc 

xhlbkjtsib vo.tvct,vf vbbqtc wtpbev-137-bs lfc[bdt,bc ljpf^ hjvtkbw 100-1000-

]th fqtvfnt,f lfyfhxtyb vjcf[ktj,bc cfiefkj bylbdblefkeh ljpfc& sevwf^ bcbyb 

lfc[bdt,bc lbl ljpfc lfc[bdt,bc ,eyt,hbdb o.fhjt,blfyfw bqt,ty - wtpbevb uhjdlt,f 

bhvbc [fdcib lf rdt,bc ]fzdbs [dlt,f flfvbfybc jhufybpvib& 

cfvoe[fhjl^ ufvjcfwltkb gjkbujybc cbf[kjdtc v.jab flfvbfyt,b lfc[bdt,bc 

vybidytkjdfy ljpfc qt,ekj,ty& vfufkbsfl^ vfhifkbc rey'ekbc vjcf[ktj,fv lf 

bfgjyehb stdpcfzthb utvbc $hjvtkbw itvs[dtdbs vbwehfdlf fatsmt,bc vf[kj,kfl$ 

vtpqdfeht,vf vbbqtc lfc[bdt,bc lblb ljpf& cfthsjl^ erdt vjv[lfhb fatsmt,t,bc 

tatmneh tmdbdfktyneh ljpfc vjcf[ktj,f rbltd vbkbjyj,bs okbc ufyvfdkj,fib 

vbbqt,c& 
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§ 6&3&3&  FNJVEHB TYTHUTNBRF 

 

fnjvehb tktmnhjcflueht,bc bhudkbd byntycbehb rfvfsb vblbc^ sevwf 

vjcf[ktj,bc ]fveh lfc[bdt,fib vfc evybidytkj obkb itfmdc $b[& w[h&6-3$& fnjvehb 

tktmnhjcfluehbc lfyflufht,bc yjhvfkehb veifj,bc lhjc hflbjfmnbehb vfcfkt,b 

evybidytkj hfjltyj,bs ufvjbahmdtdf ufhtvjib& 

1984 okbc ,jkjcfsdbc 26 mdt.fyfib veifj,lf 345 ,bhsdekb htfmnjhb^ 

hjvtksf cbv'kfdht $220 ubufdfnb$ tktmnhjtythubbc .dtkf o.fhjc ]fvehb 

cbv'kfdhbc 13) itflutylf& tc cbv'kfdht .jdtk 5 otkboflib jhvfult,f& fv;fvfl 

itbvxytdf fnjvehb tktmnhjcflueht,bc cbv'kfdhbc rkt,bc ntyltwbf& fvbc vbptpbf% 

trjyjvbrehb rhbpbcb^ tk& tythubc  trjyjvbbc qjybc'bt,fsf htfkbpfwbf^ fuhtsdt 

cfpjufljt,bc v[hblfy obyffqvltuj,f& 

flfvbfyb hfw eahj f[kjc w[jdhj,c htfmnjhsfy^ vbs eahj vtn lfc[bdt,fc 

qt,ekj,c& ,bhsdekb htfmnjhblfy vbqt,ekb lfc[bdt,bc ljpf lfvjrblt,ekbf 

lfc[bdt,bc [fyuh'kbdj,fpt lf lfijht,fpt& sbsjtekb htfmnjhb ufhtvjib 

ufvjfahmdtdc yf[tdfhlfikbc c[dflfc[df gthbjlbc vmjyt vstk hbu hflbjyerkblt,c^ 

hjvtksf evtntcj,f cohfafl bikt,f lf vfs v[jkjl flubkj,hbdb vybidytkj,f fmdc& 

sevwf fv hflbjyerkblt,bc yfobkb lbl[fyc wjw[kj,c lf vstk ltlfvbofpt 

dhwtklt,f^ [jkj bpjnjgt,bc ufycfpqdhekb yfobkb ghfmnbrekfl cfvelfvjl hxt,f 

ufhtvjib& 

,bhsdekb cfodfdbc wbrkb fctsbf% 

- ehfybc vflybc vjgjdt,f lf ufvlblht,f* 

- ,bhsdekb cfodfdbc ofhvjt,f* 

- FTC-ib yfveitdfhb ,bhsdekb cfodfdbc vtjhflb uflfveifdt,f $vbcufy ehfybc lf 

gkenjybevbc fvjqt,bc vbpybs$* 

- hflbjfmnbehb yfhxtyt,bc lfvfh[df& 

sbsjtek fv cnflbfpt ufhtvjib [dlt,f hflbjfmnbehb ybdsbtht,bc ufhrdtekb 

yfobkb& 

vjgjdt,ekb ehfybc vflfyb uflffmds ufvfvlblht,tk af,hbrfib& vfqfhjw lf 

ufvfvlblht,tkb af,hbrfw ufhtvjc hflbjfmnbehb ybdsbtht,t,bs uf,by'eht,bc o.fhjc 

ofhvjflutyc& ufvfvlblht,tkb af,hbrf mvybc [fyuh'kbdfl lf,by'eht,bc ghj,ktvfc% 

vflybc uflfveifdt,bc ghjwtcib ofhvjbmvyt,f epfhvfpfhb hfjltyj,bc yfhxtyt,b^ t&o& 

#relt,b@& vfufkbsfl^ xhlbkjts fvthbrfib vjmvtlb ufvfvlblht,tkb af,hbrbc 

cbf[kjdtc erdt lfuhjdlf 500 vky n& yfhxtyt,b^ hjvkt,bw af,hbrbc aeymwbjybht,bc 

ito.dtnbc itvltu rbltd vbkbjyj,bs okbc ufyvfdkj,fib bmyt,f hflbjfmnbehb& 

fvhbufl^ vjcf[ktj,bc lfc[bdt,bc vsfdfh [fyuh'kbdvjmvtl o.fhjc ofhvjflutyc 

yfhxtyt,b& lfc[bdt,fib vfsb obkbc vybidytkjdfyb itvwbht,f itb'kt,f yfhxtyt,bc 
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vjfcafknt,bc fy gjkbdbybkmkjhblbs lfafhdbc upbs $fewbkt,tkbf lfafhdbc 

htuekfhekfl wdkf!$& 

ufvfvlblht,tk af,hbrfib vbqt,ekb ehfybc rjywtynhfnbc itvlujvb 

uflfveifdt,f lf ufovtylf [lt,f cgtwbfkeh mfh[yt,ib^ cflfw vbbqt,f ,bhsdekb 

cfodfdb& fctsb uflfveifdt,bc itltufl ofhvjbmvyt,f fbhflb lf s[tdflb hflbjfmnbehb 

yfhxtyt,b^ vfuhfv vfsufy lfc[bdt,bc ljpf ,tdhfl vwbhtf^ dblht ,bhsdekb cfodfdbc 

wbrkbc c[df cnflbt,pt& 

c[dflfc[df htfmnjhbcfsdbc hflbjfmnbehb ufvjyf,jkmdt,bc hfjltyj,f afhsj 

pqdht,ib vth.tj,c^ ufycfresht,bs lblb hfjltyj,bs ufvjbahmdtdf hflbjfmnbehb 

ybdsbtht,t,b vbvlbyfht cfhtvjynj cfveifjt,bc lhjc& 

erfyfcrytk okt,ib itbvxytdf ,bhsdekb htfmnjht,blfy ufvjahmdtdbc 

itvwbht,bc ntyltywbf& tc yfobkj,hbd lfrfdibht,ekbf htfmnjht,bc ntmybreh 

chek.jafcsfy^ yfobkj,hbd - hflbfwbekb lfwdbc qjybc'bt,t,bc lfythudfcsfy& 

vcjakbj vfcinf,bs FTC-ib ufvj.tyt,ekb ,bhsdekb cfodfdbc ~ 10) vblbc 

uflfcfveifdt,kfl ehfybcf lf gkenjybevbc fvjodbkdbcfsdbc vfsb [tkvtjhtl 

ufvj.tyt,bc vbpybs& fv;fvfl fhct,j,c v[jkjl cfvb mfh[fyf^ cflfw cfvhtodtkj 

vfcinf,bs vblbc fctsb uflfveifdt,f% vfhrekib lf kf-futib $cfah&$ lf ebylcrtbkib 

$lblb ,hbnfytsb$& vfsufy .dtkfpt #ceasff@ mfh[fyf vfhrekib^ hjvtkcfw 

ufycfresht,ekfl vrfwhfl frjynhjkt,ty^ hfvltyflfw vbcb fyfc[ktnb [dlt,f vlbyfht 

hjyfib& lfyfhxtyb jhb mfh[yblfy yfhxtyt,b [dlt,f pqdfib^ fvfcsfy mfh[fyf 

ebylcrtbkib eahj lblb lf,by'eht,bc o.fhjf^ sevwf hflbjfmnbehb vfcfkt,bc lblb 

yfobkb ufhtvjib [dlt,f fhf uflfveifdt,bcfc^ fhfvtl bv ntdflj,t,bc rjhjpbbc 

itltufl^ hjvtkibw uflfveifdt,fvlt byf[t,f ,bhsdekb cfodfdb& 

,bhsdekb cfodfdbc wbrkbc ,jkj cnflbff vfqfkfmnbehb yfhxtyt,bc lfvfh[df& 

pjubths mdt.fyfib vblbc rdktdf yfhxtyt,bc ufcfv.fht,kfl utjkjubehfl cnf,bkeh 

hfbjyt,ib $[vtktspt^ jrtfybc acrthpt fy vfs mdti ufykfut,ek atyfib$ vfsb itvlujvb 

lfvfh[dbc vbpybs& cfdfhfeljf^ hjv sdfkvbcfodljv vjvfdfkib fvudfhfl lfvfh[ekb 

hflbjfmnbehb yfhxtyt,b fh uf[lt,f vjcf[ktj,bc lfc[bdt,bc o.fhj& ufvjsdkt,bc 

vb[tldbs vbobcmdti lfvfh[ekb hflbjfmnbehb ybdsbtht,t,bc itcfvxytdb hfjltyj,f 

,bjcathjvlt v[jkjl 105 - 106 okbc itvltu vbfqotdc& 

hflbjfmnbehb yfhxtyt,b b.jaf cfv rfntujhbfl% cecnfmnbeh yfhxtyt,fl^ 

cfiefkj fmnbehj,bc yfhxtyt,fl lf 'kbthfmnbeh yfhxtyt,fl& 

cecnfmnbehb yfhxtyt,bc tvbcbf^ hjujhw otcb^ [lt,f ufhtvjib& hflbjfmnbehb 

vndhbc itvwdtk /fthc abknhbc ufdkbs ufvjfahmdtdty  fnvjcathjib& fnjvehb 

tktmnhjcflueht,blfy xfvlbyfht o.kt,b $hflbjfmnbehj,bc lf,fkb ljybc 

itvs[dtdfib$ vlbyfhtt,cf lf pqdt,ib xftlbyt,f& 
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cfiefkj fmnbehj,bc yfhxtyt,c fsfdct,ty ,bhsdekb cfodfdbc  rjyntbytht,ib^ 

hjvkt,cfw^ xdtekt,hbd^ fnjveh tktmnhjcflueht,ib byf[fdty& cfiefkj fmnbehj,bc 

vmjyt ]fhsc fsfdct,ty ,tnjybc rjyntbytht,ib lf .hbfy jrtfybc qhvfo.kbfy yfobkib& 

'kbthfmnbehb yfhxtyt,b ,bhsdekb lf.jabc htfmwbbc 'kbthfmnbehb 

ghjlemnt,bf& fctsb yfhxtyt,bc fmnbehj,bc ljyt bvltyfl vfqfkbf^ hjv v[jkjl ~ 500 

okbc itvltu lftwtvf bub ehfybc vflybc fmnbehj,bc ljytvlt^ hjvkbcufyfw vbbqt,f 

,bhsdekb cfodfdb& 'kbthfmnbehb yfhxtyt,b rjywtynhbht,ekb cbs[bc cf[bs byf[t,f 

fnjvehb tktmnhjcfluehbc nthbnjhbfpt& itcfyf[fl ufvjb.tyt,f e;fyufdb ajkflbc 

jhvfurtlkt,bfyb rjyntbytht,b^ hjvkt,cfw fsfdct,ty e;fyufdb ajkflbs fhvbht,ek 

,tnjybc rfvtht,ib& cf,jkjjl vfc uflffveifdt,ty vbybcvfudfh ,kjrt,fl^ hjvkt,bw 

fvjut,ekb eylf b.jc ajkflbc abkt,bs& lff[kjt,bs 50 okbc itvltu tc abkt,b eylf 

lfbvfh[jc rjynbytynbc vsbc mfyt,bc ljytpt qhvf if[nfib fy jrtfybc acrthpt^ qhvfl& 

1956 okblfy 1983 okfvlt lbl ,hbnfytsib lfuhjdbkb 'kbthfmnbehb yfhxtyt,bc 

cfthsj hfjltyj,f ~ 2000 v3-c fqotdlf& fv yfhxtyt,bc 'bhbsflb yfobkb byf[t,jlf 

ctkfablib^ uflfvfveifdt,tk mfh[fyfib& tc yfhxtyt,b sfdbc fmnbehj,fc fsfcj,bs okbc 

itvltu lfrfhufdc& 

]th]thj,bs fhfdbc fh fmdc fct lblb [ybs fctsb vfcfkbc ityf[dbc ufvjwlbkt,f& 

fhct,j,c vjcfpht,f^ hjv lblb [ybs vwbhtfmnbehb yfhxtyt,bc ityf[dfvfw rb itb'kt,f 

ufvjbodbjc FTC-ib hflbjfmnbehj,bc lfeidt,kfl vfqfkb ljybc sfylfsfyj,bs 

lfuhjdt,f& 

vjcf[ktj,f cohfafl lfikflb bpjnjgt,bs ufygbhj,t,ekb lfc[bdt,bc vstkb 

ljpbc 90)-c ufvjahmdtdblfy thsb okbc ufyvfdkj,fib qt,ekj,c^ 98)-c 5 okbc 

ufyvfdkj,fib& sbsmvbc vstkb ljpf vjlbc flfvbfyt,pt^ hjvkt,bw w[jdhj,ty FTC-blfy 

fhf evtntc hfvltybvt fsfcb rbkjvtnhbc lfijht,bs& 

,bhsdekb cfodfdbc wbrkc sfy f[kfdc lblb hfjltyj,bs 

[fyuh'kbdcbwjw[kbceyfhbfyb hflbjyerkblt,bc ofhvjmvyf^ hjvkt,bw vstkc 

ltlfvbofpt dhwtklt,bfy& fctsb bpjnjgt,bs lfc[bdt,bc tatmnehb vjcfkjlytkb 

tmdbdfktynehb ljpbc hfjltyj,f ufvjveifdt,ekb tktmnhjtythubbc .jdtk ubufdfn-

otkpt 670 fl-pd-c fqotdc ^ hjvtksfufy 3)-pt yfrkt,b vjlbc ufvjahmdtdblfy gbhdtk 

500 otkpt& 

ltlfvbobc vstkb vjcf[ktj,f [fyuh'kbdcbwjw[kbceyfhbfyb 

hflbjyerkblt,blfy lff[kjt,bs lfc[bdt,bc bctsbdt cfiefkjokbeh ljpfc qt,ekj,c^ 

hjujhcfw qt,ekj,ty FTC-bc cbf[kjdtc vw[jdht,yb [fyvjrktcbwjw[kbceyfhbfyb 

hflbjyerkblt,bcufy& fvfcsfy^ [fyuh'kbdcbwjw[kbceyfhbfyb bpjnjgt,b vjmvtlt,ty 

ufwbkt,bs lblb lhjbc ufyvfdkj,fib -- vjcf[ktj,f vstkb ljpbc 90)-c qt,ekj,c 

ufvjahmdtdblfy fcj,bs vbkbjyb okbc ufyvfdkj,fib& fvhbufl^ FTC-sfy f[kjc 

vw[jdht,b flfvbfyt,b htfmnjhbc yjhvfkehfl veifj,bc lhjcfw rb chekfl 
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qt,ekj,ty [fyvjrktcbwjw[kbceyfhbfyb bpjnjgt,blfy lfc[bdt,bc vskbfy ljpfc^ 

[jkj [fyuh'kbdfl cbwjw[kbceyfhbfybcufy lfc[bdt,bc ljpbc vwbht yfobkc& 

 vstkb ,bhsdekb wbrkblfy lfc[bdt,bc okbehb rjktmnbehb tatmnehb ljpf 

1980 okbcfsdbc itflutylf ~ 500 fl-pd& 2100 okbcfsdbc cfdfhfeljf vbcb ufphlf 

200000 fl-pd-vlt& vfuhfv fv itvs[dtdfibw cfiefkj ljpt,b vtnfl vwbht bmyt,f 

,eyt,hbdb o.fhjt,blfy  vbqt,ek ljpt,sfy itlfht,bs - 2100 okbcfsdbc bc ,eyt,hbdb 

hflbfwbbc v[jkjl 1)-c vbfqotdc& 

eylf fqbybiyjc^ hjv vbe[tlfdfl bvbcf^  hjv ,bhsdek htfmnjht,sfy vw[jdht,b 

flfvbfyt,b etzdtkfl ufwbkt,bs lbl ljpt,c qt,ekj,ty lfyfhxty vjcf[ktj,fcsfy 

itlfht,bs^ tc ljpt,b xdtekt,hbd fh fqtvfnt,f ,eyt,hbdb hflbfwbekb ajybc 

hfvltybvt ghjwtync& 

 

 

 

§ 6&3&4&  #FDFHBBC HBCRB @ 

 

1986 otkc xthyj,bkib $erhfbyf$ vjvcf[eht gthcjyfkbc itwljvt,bc itltufl 

vj[lf vc[dbkb ,bhsdekb fdfhbf& hflbjfmnbehb ybdsbtht,t,b htfmnjhblfy vj[dlf 

fnvjcathjib lf ofhvjbmvyf 30 rv cbufybc lf 100rv cbuh'bc hflbjfmnbehb qhe,tkb^ 

hjvtkbw itvltu ufdhwtklf lbl vfy'bkpt^ ufvjbodbf hflbjfmnbehb vjofvdkf lf 

cf.jdtksfj ufyufib& fdfhbfv ufvjbodbf hfvltybvt fstekb flfvbfybc cbrdlbkb lf 

c[bdehb lffdflt,bc vhfdfkhbw[jdfyb itvs[dtdf& htfmnjhblfy 10 rv hflbecib 

tdfrebht,ek bmyf 80000-pt vtnb flfvbfyb& lfcfdktsbc tmcgthnt,bc itafct,bs^ 

hflbjfmnbehb lfpbfyt,bc ufvj ef[kjtc fsoktekt,ib vjcfkjlytkbf jyrjkjubehb 

lffdflt,t,bs 1000÷10000 lfpfhfkt,ekbc cbrdlbkb& 

 

 

 

§ 6&3&5&  HFLBFWBBC VJMVTLT<F FLFVBFYPT 

 

sfdbcb ,eyt,bs hflbfwbf vfdyt,tkbf cbwjw[kbcfsdbc& lfc[bdt,bc vwbht 

ljpt,vfw rb itb'kt,f vbcwtc ,b'ub rb,jc ufydbsfht,fc lf utytnbreh lfpbfyt,t,c& 

hflbfwbbc lblb ljpbc itvs[dtdfib itb'kt,f ufyfluehltc e]htlt,b^ lfpbfyltc 

jhufyjt,bc mcjdbkt,b^ hfw itb'kt,f uf[ltc jhufybpvbc cohfab cbrdlbkbc vbptpb& 

lfc[bdt,bc lblb ljpt,bs ufvjodtekb lfpbfyt,t,b v;qfdylt,f hfvltybvt cffsbc 

fy lqbc ufyvfdkj,fib& rb,jc lffdflt,t,b rb v;qfdylt,f lfc[bdt,blfy hfvltybvt okbc 

itvltu& utytnbrehb fgfhfnbc lfpbfyt,f v;qfdylt,f v[jkjl itvltu fy vjvltdyj 

sfj,t,ib& 
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hflbfwbekb lfc[bdt,bc itltufl dbsfhlt,f% c[bdehb fdflv.jaj,f^ c[bdehb 

lfvodhj,f^ ibyfufyb jhufyjt,bc lffdflt,t,b^ cbvcbdyt^ cbwjw[kbc [fyuh'kbdj,bc 

itvjrkt,f^ utyehb lf mhjvjcjvekb venfwbf lf c[d& 

 

 

 

SFDB 7 

CFVITYT<KJ VFCFKT<BC HFLBJFMNBEHJ<F 

 

vityt,kj,bc $vfs ijhbc cfupfj$ ufydbsfht,fc vjcltdc ,eyt,hbdb lf 

ntmyjkjubehb ofhvjij,bc cfvityt,kj vfcfkt,bc vjgjdt,bcf lf ofhvjt,bc 

vjwekj,bc phlf& fv;fvfl vcjakbjib 100 vkhl njyfpt vtnb vsbc mfybc uflfveifdt,f 

[lt,f lf tc wbahb velvbdfl bphlt,f& cfvityt,kj vfcfkt,b .dtkfpt lblb vjwekj,bc 

ghjlemnbf^ hjvtkcfw rfwj,hbj,f bqt,c ltlfvbobc obfqblfy& vufkbsfl^ LCS 

mdt.yt,b vityt,kj,bc .dtkf lfhuib .jdtkokbehfl b.tyt,c 500 vky v3 qjhqc^ 800 vky 

v3 [htic^ 400 vky v3 cfvityt,kj mdbifc^ 250 vky v3 mdbif[htibfy yfhtdc^ 1 vkhl 300 

fsfc v3.jht-mdfc& 1 rv cffdnjvj,bkj upbcsdbc ~5 fsfcb v3 cfvityt,kj vfcfkff cfzbhj& 

vityt,k,fib lblb hfjltyj,bs ufvjb.tyt,f fuhtsdt ntmyjutyehb ofhvjij,bc 

vfcfkf% ifdb lf athflb vtnfkehubbc yfhxtyt,b lf sfyfehb ghjlemnt,b^ v.fh cfodfdpt 

vjveifdt s,ehb tktmnhjcflueht,bc yfwfhb lf mdbif& vfhnj LCS mdt.yt,ib cf.fhpt 

lfuhjdbkbf 50 vkhl njyfpt vtnb yfhxtyt,b& v.fh cfodfdpt vjveifdt  

tktmnhjcflueht,bc yfwfhobljdfyb yfhxtyt,blfy 34) ufvjb.tyt,f cfvityt,kj  

vfcfkt,bc ofhvjt,fib^ 43) - vityt,kj,fib^ 23) - cjakbc vtehytj,fib& cfvsj- 

cfvhtodtkj ofhvjt,bc yfhxtyt,bc $uflf[cybc mfyt,b$ cfvityt,kj vfcfkt,fl ufvj.tyt,fv 

80-bfyb okt,bc ,jkjc vfsb cfthsj hfjltyj,bc 34) itflubyf& vfsb vjgjdt,f lf 

ufvj.tyt,bc vjwekj,f ufyeo.dtnkbd bphlt,f& vfuhfv cfvsj- vjvgjdt,tkb 

vhtodtkj,bc yfhxtyt,bc rjvgktmcehb ufvj.tyt,bc trjyjvbrehb vtmfybpvb 

itveifdt,ekb fhff& 

fvfcsfy thsfl^ bphlt,f flfvbfysf cjwbfkehb fmnbdj,f lf lfbynthtct,ekj,f 

ufhtvjc [fhbc[j,hbdb vfxdtyt,kt,bs^ vfqklt,f ufhtvjc lfwdbc lf ,eyt,hbdb 

htcehct,bc hfwbjyfkehfl ufvj.tyt,bc vybidytkj,f lf fmnefkehj,f& 

cfvityt,kj bylecnhbfc fhct,bsb odkbkb itfmdc ,eyt,hbdb ufhtvjc 

lf,by'eht,fib^ hbsfw lbl pbfyc f.tyt,c flfvbfysf ]fyvhstkj,fc&1988 okbc 

vjyfwtvt,bs^ ,eyt,hbdb ufhtvjc lf,by'eht,fib cfvityt,kj bylecnhbbc cfofhvjt,bc 

obkpt cchr-ib lf fii-ib vjlbjlf itcf,fvbcfl 8^1 lf10^0)& lqtbcfsdbc cfvityt,kj 

bylecnhbbc lf lfv[vfht lfhut,bc odkbkb lf,by'eht,bc cfthsj ,fkfycib ufbpfhlf^ 

[jkj obkj,hbdb vjyfobktj,f itbwdfkf^ vfuhfv fhf LCS mdt.yt,bc cfcfhut,kjl& 
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cfvityt,kj vfcfkt,bc ghfmnbrekb ufvj.tyt,bcfc^ hjujhw otcb^ ufyb[bkt,f 

vfsb aeymwbjyfkehb lfybiyekt,f^ abpbreh-vtmfybrehb sdbct,t,b^ [fyufv'ktj,f^ 

vfuhfv v[tldtkj,fib fh vbbqt,f cfofhvjj lf fhfcfofhvjj ufhtvjib flfvbfybc 

]fyvhstkj,fpt vbcb ptvjmvtlt,f& erfyfcrytk okt,ib rb ufvjdkbylf^ hjv ,tdhb 

cfvityt,kj vfcfkf hflbjfmnbehj,bs lf njmcbrehj,bs [fcbfslt,f& hflbjfmnbehb lf 

njmcbrehb ybdsbtht,t,b c[dflfc[df upt,bs $cfzvtksfy^ o.fksfy lf /fthsfy thsfl$ 

itfqotdc hf flfvbfybc jhufybpvib^ c[dflfc[df lffdflt,fc bodtdc& vfufkbsfl^ 70-bfyb 

okt,bc ,jkjc idtltsib lf abytsib fqvjfxbytc yfut,j,t,b^ hjvkt,ibw hfljybc 

rjywtynhfwbf 5000-]th fqtvfnt,f ityj,bc ufhts /fthib vbc rjywtynhfwbfc& 

fyfkjubehb itvs[dtdt,b lfabmcbhlf 1982 okbcfsdbc lbl ,hbnfytscf lf fii-ib& fctsb 

itvs[dtdt,bc cbf cek eahj uh'tklt,f& 

 

 

 

§ 7&1&  CFVITYT<KJ VFCFKT<BC <EYT<HBDB HFLBJFMNBEHJ<F 

 

ltlfvbobc lfc[bdt,bc rjktmnbeh ljpfib 'bhbsflb obkb $60-90)$ vfbjyt,tkb 

ufvjc[bdt,bc ,eyt,hbd o.fhjt,pt vjlbc& fvfcsfy^ ofv.dfyb flubkb erfdbf cfsfdcbc 

hflbfwbekb ajybc rjvgjytynt,c^ hjvtksf hfjltyj,f lfvjrblt,ekbf cfvityt,kj 

vfcfkbc cf[tpt^ ityj,bc rjycnhemwbfpt^ cfsfdcbc dtynbkfwbfpt^ vbc ufykfut,fpt lf 

f&i& 

hflbjfmnbehj,f f[fcbfst,c ,tdh vsbc mfyc^ hjvtksf hflbjfmnbehb 

rjvgjytynt,b ltlfvbobc ptlfgbhbc itvflutykj,fib ltlfvbobc ufxtybc lqblfy itlbc& 

vsbc mfyt,ib 'bhbsflfl ud[dlt,f itvltub hflbjfmnbehb bpjnjgt,b% 

rfkbevb - 40* he,blbevb - 87 lf [fyuh'kbdcbwjw[kbceyfhbfyb bpjnjgt,bc 

ehfyb - 268 lf sjhbevb - 232-bc lfikbc ghjlemnt,b& 

cfvityt,kj vfcfkt,bc hflbjfmnbehj,f $b[& w[h& 7-1$ lfvjrblt,ekbf vsbc mfybc 

vlt,fhtj,fpt lf ufykfut,bc cbqhvtpt& ufhtvjpt lf flfvbfybc jhufybpvpt 

ptvjmvtlt,bc itafct,bcfc vybidytkjdfybf fhf vfhnj bctsb afmnjht,b^ hjujhbwff% 

vndthb^ [vfehb^ db,hfwbf^ kfylifanbc lf utjkjubehb ufhtvjc^ ybflfubc^ akjhbc lf 

afeybc lfpbfyt,f^ fhfvtl vsbc mfyt,bc lf cfvityt,kj vfcfkt,bc ptvjmvtlt,fw^ 

hfvltyflfw vfbjyt,tkb lfc[bdt,f [lt,f .dtkf tnfgpt% vfcfkbc vjgjdt,bcfc^ 

uflfveifdt,bcfc^ nhfycgjhnbht,bcfc lf ityf[dbcfc^ fuhtsdt vfcsfy rjynfmnbcfc 

hjujhw cfofhvjj^ bct fhfcfofhvjj ufhtvjib& 
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                                                                                                                      whbkb 7-1 

cfvityt,kj vfcfkt,bc hflbjfmnbehj,f 

 

vfcfkf 
hflbjfmnbehj,f^ 

 ,r$ru 
mdt.fyf 

[t 

,eyt,hbdb sf,fibhb 

mdbif lf [htib 

gjhnkfylwtvtynb 

fuehb 

uhfybnb 

yfwhbc vndthb 

sb[fvbof$1974-79 oo vjyfwtvt,b$ 

ajcajhsf,fibhb 

rfkbevcbkbrfnehb oblf  

ehfybc ufvfvlblht,tkb af,hbrbc 

yfhxtyt,b 

11 

29 
<34 

<45 

126 

170 

341 

496 
<574 

2140 

 

4625 

abytsb 

lblb ,hbnfytsb 
uthvfybf 

uthvfybf 
uthvfybf 

lblb ,hbnfytsb 

uthvfybf 

idtltsb 
uthvfybf 

fii 

 

fii 

 

dekrfyehb ofhvjij,bc vsbc mfybcsdbc $uhfybnb^ gtvpf^ neab$ hflbjfmnbehj,f 

'fkbfy vfqfkbf^ [jkj rfh,jyfnekb mfybcfsdbc $rbhmdf^ vfhvfhbkj lf c[d&$ - 

itlfht,bs vwbht& mdbifib^ qjhqib lf [htiib itvfdfkb ,eyt,hbdb hflbjyerkblt,bc 

[dtlhbsb hflbjfmnbehj,f^ hjujhw otcb^ ltlfvbobc mthmbc cfiefkj vfxdtyt,tkc 

ef[kjdlt,f& obstk $sb[bc$ fuehib hflbjyerkblt,bc [dtlhbsb fmnbehj,f 

hfvlty]thvt fqtvfnt,f cbkbrfnehb fuehbc [dtlhbs fmnbehj,fc& wtvtynbc ,tnjyib 

[dthbsb fmnbehj,f lfvjrblt,ekbf itvfdct,kbc itvflutykj,fpt& [dtlhbsb 

hflbjfmnbehj,f lfvjrblt,ekbf fuhtsdt ytlktekbc vjgjdt,bc flubkvlt,fhtj,fpt& 

vfufkbsfl^ idtleh vfcfkt,ib bub ufwbkt,bs vfqfkbf^ dblht c[df mdt.yt,ib 

vjgjdt,ek vfcfkt,ib& idtltsib \\ c-bc 30-bfy okt,ib vityt,kj,fib afhsjl 

ufvjb.tyt,jlf if,bc abmfkt,b $fcts cfw[jdht,tk cf[kt,ib w[jdhj,c vjcf[ktj,bc 

10)$& ufvjbhrdf^ hjv fctsb abmfkb vfqfkb hflbjfmnbehj,bs [fcbfslt,f& fvfcsfy 

lfrfdibht,bs ito.lf abmfkbc ufvj.tyt,f vityt,kj,fib& 

,eyt,hbdb cfvityt,kj vfcfkt,bc γ - ufvjc[bdt,f .jabk cchr htcge,kbrt,ib 

itflutyc 100 vrpd$o^ lbl ,hbnfytsib - 400 vrpd$o^ β - ufvjc[bdt,f rb itcf,fvbcfl 350 

lf 800 vrpd$o& 
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§ 7&2&  CFVITYT<KJ VFCFKT<BC NTMYJUTYEHB HFLBJFMNBEHJ<F 

 

erfyfcrytk [fyt,ib lflubylf^ hjv ,eyt,hbdb ytlktekbc uflfveifdt,bc 

pjubthsb ntmyjutyehb ghjlemnb - ,jmcbnehb ikfvb^ ajcajhbc vflyt,bc 

uflfveifdt,bc yfhxtyt,b^ ajcajhsf,fibhb^ ,h'vtlekb oblf lf mdfyf[ibhbc lfodbc 

itltufl vbqt,ekb yfwfhb - vfqfkb hflbjfmnbehj,bs [fcbfslt,f& pjubthsb cf[bc 

mdfyf[ibhbc 1 njyf itbwfdc 1 ru ehfyc^ c[df hflbjyerkblt,b rb eahj vwbhtf^ dblht 

ltlfvbobc mthmib& mdfyf[ibhbc lfodbcfc  [lt,f fv hflbjyerkblt,bc rjywtynhbht,f 

oblfib lf yfwfhib^ vfs ijhbc^ yfwhbc vndthibw& fv erfyfcrytkc rb pjubths mdt.fyfib 

$vfufkbsfl^ idtltsib$ wtvtynib lfyfvfnfl b.tyt,lyty& 

vfqfkb hflbjfmnbehj,f f[fcbfst,c sb[fvbofc^ hjvtkbw fctdt hfvltybvt 

fstekb okbc ufyvfdkj,fib ufvjb.tyt,jlf idtltsib& sb[fvbobc ufvj.tyt,f 

vityt,kj,fib ]th itbpqelf^ [jkj itvltu cfdct,bs fbrh'fkf& 

vfqfkbf ehfybc itvwdtkj,f evtntc ajcafneh cf,fljt,ib& fctdt vfqfkbf 

ajcajhjdfyb vflyt,bc uflfveifdt,bc sfyfehb ghjlemnbc - rfkwbev-cbkbrfnehb 

oblbc [dtlhbsb hflbjfmnbehj,f& tc erfyfcrytkb ,tnjybc lf c[df cfvityt,kj 

vfcfkt,bc ths-ths rjvgjytynfl ufvjb.tyt,f xhlbkjts fvthbrfcf lf rfyflfib& 

,eyt,hbd sf,fibhsfy itlfht,bs vfqfkb hflbjfmnbehj,bs ufvjbhxtdf 

ajcajhsf,fibhb - ajcajhjdfyb vflyt,bc uflfveifdt,bc rbltd thsb sfyfehb 

ghjlemnb^ hjvtkbw lqtvlt ufvjb.tyt,f cfvityt,kj ,kjrt,bc^ nb[hbc^ vihfkb 

,fsmfibc lf wtvtynbc ofhvjt,fib^ itvrdhtkb yfhtdt,bc vbcfqt,fl^ fcafknj,tnjyib 

vbythfkehb a[dybkbc lfyfvfnfl& ajcajhsf,fibhb eahj bfabf^ dblht ,eyt,hbdb 

sf,fibhb lf vbc ufvj.tyt,fc ufhtvjc lfvwdtkt,bw vbtcfkvt,jlyty^ hfvltyflfw 

ajcajhsf,fibhb cfvhtodtkj yfhxtybf lf sdkblyty^ hjv  vbcb ufvj.tyt,f ,eyt,hbdb 

htcehct,bc ityfhxeyt,fc lf ufhtvjc uf,by'eht,bc itvwbht,fc iteo.j,c [tkc& 

cfvityt,kj vhtodtkj,fv 1974 otkc vfhnj bfgjybfib 3 vky njyf fctsb vfcfkf 

ufvjb.tyf& vjudbfyt,bs wyj,bkb uf[lf^ hjv ajcajhsf,fibhbc itvwdtkb vfcfkt,bs 

fityt,ek cf[kt,ib 30)-bs bphlt,f flfvbfyt,bc lfc[bdt,f& ufthjc rjvbcbbc 

vjyfwtvt,bc vb[tldbs 70-bfyb okt,bc ,jkjcsdbc ajcajhsf,fibhbs lfc[bdt,bc ljpfv 

lff[kjt,bs 300 000 fl& pd-c vbqobf^ [jkj mdfyf[ibhpt vjveifdt .dtkf 

tktmnhjcfluehblfy lfc[bdt,bc ljpfv - 2 000 fl& pd-c& 

w[hbkib =7-2 vj.dfybkbf pjubthsb ntmyjutyehb ghjlemnbc cfiefkj 

[dtlhbsb hflbjfmnbehj,f& 

w[hbkb =7-2 

ntmyjutyehb ghjlemnb mdt.fyf cfiefkj [dtlhbsb hflbjfmnbehj,f 
~hflbevb^ sjhbevb` ,r$ru 

ajcajhsf,fibhb 
oblt,b $cbkbrfn-rfkwbevbfyb$ 
yfwhbc vndthb 

uthvfybf 
fii 

uthvfybf 

1367 
2140 
431 
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ufvjrdktdfsf itltufl lflubylf^ hjv 'fkbfy vfqfkb [dtlhbsb fmnbehj,f fmdc 

sb[fc^ obstk fuehc^ rthfvpbnc^ uhfybnbc qjhqc lf oblfc& lf,fkb [dtlhbsb 

fmnbehj,f f[fcbfst,c  rbhmdbc qjhqc^ rbhc& uthvfytkb vrdktdfht,b sdkbfy^ hjv 

vtnfkehubekb oblt,b hflbjfmnbehb sdfkcfphbcbs ecfahs[jf ufhtvjcfsdbc& 

c[dflfc[df mdt.ybc lf c[dflfc[df cfvhtodtkj cfofhvjc yfhxtyt,ib 

hflbjyerkblt,bc [dtlhbsb fmnbehj,f c[dflfc[dff& vfufkbsfl^ ajcajhsf,fibhbc 

[dtlhbsb fmnbehj,f $rfkbevb 40$ itflutyc $,r$ru$% 

uthvfybf - fgfnbnbc ajcajhsf,fibhbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&37 

                   ajcajhbnbc  ajcajhsf,fibhb&&&&&&&&&&&&&&&&&&&&&&&&&96 

lblb ,hbnfytsb                _#_                   &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&41 

vityt,kj,fib ufvj.tyt,ekb vfqfkb hflbjfmnbehj,bc vmjyt cfvhtodtkj 

yfhxtyt,blfy fqcfybiyfdbf  obstkb sb[f - fkevbybc ofhvjt,bc yfhxtyb^ ,h'vtlbc oblf - 

ifdb vtnfkehubbc yfhxtyb lf ufwhbc vndthb^ hjvtkbw ofhvjbmvyt,f yf[ibhbc odbcfc& 

wyj,bkbf bctsb itvs[dtdt,bw^ hjltcfw vityt,kj,fib ufvjb.tyt,jlf ehfybc vflybc 

yfhxtyt,bw rb& vfufkbsfl^ 1952-1966 okt,ib ehfybc ufvfvlblht,tkb af,hbrbc aezb 

mfyt,b ufvjb.tyt,jlf cfvityt,kj vjtlyt,pt vjcf.htkfl ^ ufycfresht,bs^ mfkfm  

uhfyl- ]fyrityib $rjkjhfljc infnb$^ [jkj rfyflbc mfkfm  gjhn- /jgib $jynfhbjc 

ghjdbywbf$ cvityt,kj vbpyt,bcsdbc ufvjb.tyt,jlf hflbevbc fvjodbkdbc itvltu 

lfhxtybkb vflfyb& jhbdt itvs[dtdfib xfthbf vsfdhj,f lf lfvyfifdtyb gfce[bcut,fib 

vbcwtc bv pfhfkbcfsdbc^ hjvtkbw vfs vbf.tytc fv cf[kt,bc vw[jdht,kt,bc 

]fyvhstkj,fc& 

 

 

 

§ 7&3&  HFLBJFMNBEHJ<BC UFVJ CFVITYT<KJ VFCFKT<BCFLVB  

OF>TYT<EKB VJS{JDYT<B 

 

erfyfcrytk [fyt,fvlt bsdkt,jlf^ hjv yjhvbht,fc tmdtvlt,fht,f flfvbfybc vbth 

jhufybpt,ekb o.fhjt,bc ufvjc[bdt,f^ [jkj hflbfwbbc ,eyt,hbdb o.fhjt,b fh 

yjhvbhlt,f lf lfc[bdt,bc ljpf fhff lfvjrblt,ekb flfvbfypt& lqtbcfsdbc 

itvjqt,ekbf itpqeldt,b% vfqfhjib veifj,bcfc^ lbl cbvfqktpt ahtybcfc lf f&i& 

vfbjyt,tkb ufvjc[bdt,bc ,eyt,hbdb o.fhjt,bs vjcf[ktj,bc lfc[bdt,bc 

itpqeldbc ghbywbgt,b 1986 otkc xfvj.fkb,lf& 

hflbjfmnbehj,bc ufvj cfvityt,kj vfcfkt,bcflvb of.tyt,ekb vjs[jdyt,b 

ufybcfpqdht,f vfcfkfib ,eyt,hbdb hflbjyerkblt,bc rjywtynhfwbblfy ufvjvlbyfht& 

,eyt,hbdb lf ntmyjutyehb ofhvjij,bc cfvityt,kj vfcfkt,bc ufvj.tyt,fpt 

uflfo.dtnbkt,bc vbcfqt,fl lflutybkbf rhbnthbevt,b& $w[hbkb =7-3$&  
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                                                                                                             w[hbkb =7-3 

cfvityt,kj vfcfkt,bc ufvj.tyt,bc rhbnthbevt,b 

 

rkfcb [dtlhbsb 

hflbjfmnbehj,f^ ,r$ru 

ufvj.tyt,bc vbpfyb 

+ 

 

++ 

 

 

 

+++ 

370-pt yfrkt,b 

 

740-pt yfrkt,b 

 

 

 

1350-pt yfrkt,b 

f[kfl vityt,fht cfw[jdht,tkb lf 

cfpjufljt,hbdb ityj,t,b 

cfupfj vityt,kj,f lfcf[kt,ekb 

geymnt,bc lf gthcgtmnbekb ityt,bc 

pjybc  nthbnjhbbc cfpqdht,ib& 

cfofhvjj yfut,j,bc fut,f& 

cfupfj vityt,kj,f $lfcf[kt,ekb 

geymnbc ufhts$ 

 

se cfvityt,kj vfcfkbc [dtlhbsb hflbjfmnbehj,f 1350 ,r$ru-c fqtvfnt,f^ 

vfiby sbsjtek wfkrtek itvs[dtdfib fctsb vfcfkbc ufvj.tyt,bc itcf[t, cfrbs[b eylf 

uflfo.ltc ]fylfwdbc cfvbybcnhjcsfy itsfy[vt,bs& cfybnfhbekb yjhvt,bc sfyf[vfl 

cfvityt,kj vfcfkt,ib ,eyt,hbdb hflbjyerkblt,bc [dtlhbsb hflbjfmnbehj,f fh 

eylf fqtvfnt,jltc $rb$ru$% 

hflbevb - 226 -cfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1 ×10-8 

sjhbevb - 232 -cfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&7×10-9 

rfkbevb -40 -cfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^3×10-9 

tc yjhvt,b fh ufvjb.tyt,f vskbfyb vsbc mfybcfsdbc lf ,eyt,hbdb 

hflbjyerkblt,bc [dtlhbsb fmnbehj,f fh itb'kt,f uf[ltc itpqeldbc vbptpb vfsufy 

cfvityt,kj vfcfkbc $vfu& wtvtynbc$ lf wfkrtekb cfvityt,kj rjycnhemwbt,bc 

lfvpflt,bcfc& 

vfbjyt,tk ufvjc[bdt,fcsfy vjveifdt flfvbfyt,b b.jabfy jh rfntujhbfl $ А lf 

Б$  $w[hbkb =7-4$^ sbsjtekb vfsufybcfsdbc ufycfpqdhekbf okbc ufyvfdkj,fib 

pqdhekb cblbltt,b% 

А rfntujhbbcfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&pqdhekb lfcfidt,b ljpf $pll$^ 

Б rfntujhbbcfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&pqdhekb ljpf $pl$ 

uflfo.dtnbkt,bc vbqt,bcfc rhbnthbevt,b ufybcfpqdht,f cfvityt,kj vfcfkt,ib 

$qjhqb^ [htib^ mdbif^ .jht mdf lf lf[th[bkb mdf^ wtvtynbc lf rfhbthbc ytlktekb$^ 

cfvhtodtkj ofhvjt,bc sfyfeh ghjlemnt,ib lf yfhxtyt,ib $yfwfhb^ oblf$ ,eyt,hbdb 

hflbjyerkblt,bc [dtlhbsb hflbjfmnbehj,bc vb[tldbs& 

                                                                                                                  

                                                                                                              



 89

 

 w[hbkb =7-4 

А lf Б rfntujhbbcfsdbc jhufyjt,bcf lf mcjdbkt,bc lfc[bdt,bc ljpt,b 

 

jhufyjsf 

]ueab 

flfvbfybc jhufybpvbc jhufyjt,b lf 

mcjdbkt,b 

pll 

А rfntujhbb-

cfsdbc 

pl 

Б rfntuj-

hbbcfsdbc 

+ 

++ 

 

 

 

+++ 

vstkb c[tekb^ 'dkbc obstkb ndbyb 

yt,bcvbthb wfkrtekb jhufyj $'dkbc 

obstkb ndbybc^ 'dkbc mcjdbkbc^ 

afhbct,hb ]bhrdkbc^ rfybcf lf 'dkt,bc 

ufhlf$ 

'dkbc mcjdbkb^ afhbct,hb ]bhrdfkb^ 

rfybc cfafhb^ vntdyt,b^ obyfv[fhb^ rjzt,b^ 

nthat,b 

0^05 

 

 

 

0^15 

 

 

0^3 

0^005 

 

 

 

0^015 

 

 

0^03 

 

 

 

§ 7&4&  CFVITYT<KJ VFCFKT<BC HFLBJFMNBEHJ<BC RJYNHJKBC 

JHUFYBPT<F 

 

cfvityt,kj vfcfkt,bc hflbjfmnbehj,bc rjynhjkbc vbpfybf% ,eyt,hbdb 

hflbjyerkblt,bc rjywtynhfwbbc cfiefkj vybidytkj,t,bc ufycfpqdhf* flfvbfysf 

lfc[bdt,bc ljybc itafct,f* bv vfcfkt,bc ufvjdktyf^ hjvkt,bw itbwfdty lblb 

hfjltyj,bs hflbjyerkblt,c^ hjvtksf vbvfhs fewbkt,tkbf htukfvtynbht,f& 

hflbjfmnbehj,bc cfiefkj vybidytkj,bc itcfafct,kfl fewbkt,tkbf 

otkboflib vfcfkt,bc ufvj.tyt,bc cfiefkj vjwekj,bc ufycfpqdhf^ [jkj 

vjcf[ktj,bc lfvfnt,bsb lfc[bdt,bc ljybc itcfafct,kfl - ufvj.tyt,ekb vfcfkt,bc 

cfthsj vjwekj,fib ,eyt,hbdb hflbjyerkblt,bc fvfqkt,ekb rjywtynhfwbbc 

itvwdtkb vfcfkt,bc obkbc ufycfpqdhf& 

rjynhjkb jh tnfgfl nfhlt,f& gbhdtk tnfgpt [lt,f cfvityt,kj vfcfkt,bc 

vbqt,bc o.fhjt,bc $rfhbthb^ yf.fhb lf vbcs&$ lf c[dflfc[df vfcfkbc $qjhqb^ mdbif lf 

c[d&$ ufvj.tyt,bc okbehb vjwekj,bc $n$o$ ufycfpqdhf& vtjht tnfgpt lubylt,f% 

vfcfkbc ufvjv.tyt,tkb^ ufvj.tyt,bc vbpfyb $cfupfj^ cfvhtodtkj^ cfvjmfkfmj 

vityt,kj,f$ lf vfcfkbc ufvj.tyt,bc vjwekj,f& 

fhct,j,c mdbc lbcgthcbekb vfcfkbc cby]bc itvltub cf[tt,b% gbhdtkflb^ 

fqt,ekb ufvjcfrdktdb vfcfkbc ufycfpqdhekb vjwekj,blfy $xfyfo.j,blfy$*  

vtjhflb - cby]b^ fqt,ekb hfvltybvt gbhdtkflb cby]blfy*  
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cfthsj - cby]b^ fqt,ekb .dtkf gbhdtkflb lf vtjhflb cby]blfy^ hbcsdbcfw 

[lt,f gbhdtkflb lf vtjhflb cby]t,bc ithtdf vtmfybreh cfhtdtkfib& 

 fqt,bc vtsjlbc vb[tldbs cby]b itb'kt,f b.jc pecnb $fbqt,f ptlfgbhblfy fy 

ufhrdtek cbqhvtpt ufycfpqdhekb cmtvbs$ lf cbcntvfnehb  $fbqt,f vfcfkbc eo.dtnb fy 

wbrkehb uflfveifdt,bc cmtvbc vb[tldbs$& erfyfcrytkb vtsjlb hsekbf lf vbcb 

ufvj.tyt,f itcf'kt,tkbf v[jkjl cnfwbjyfhek gbhj,t,ib^ hfvltyflfw fv lhjc 

yfdfhfeltdbf hjujhw ufvjcfrdktdb^ bct cfrjynhjkj ybveibc fhct,j,f^ hjvtkbw 

itbwfdc bpjnjgc wyj,bkb rjywtynhfwbbs lf fh itbwfdc c[df vbyfhtdc& 

 

 

 

§ 7&5&  HFLBJYERKBLT<BC RJYWTYNHFWBBC UFPJVDF 

 

cfvityt,kj vfcfkt,ib hflbjyerkblt,bc $Ra-226^ Th-228^ K-40$ rjywtynhfwbf 

bpjvt,f jhb vtsjlbs% mbvbehb $hflbjmbvbehb fyfkbpb$ lf ufvf-cgtmnhjvtnhekb& fv 

erfyfcrytkbcfsdbc fewbkt,tkbf vfqfkvuh'yj,bfht ufvf-cgtmnhb $vfufkbsfl^ ОПС-

200$ bjljdfyb yfnhbevbc rhbcnfkt,bc $fhf yfrkt, 63×63 vv$ ufvj.tyt,bs& rhbcnfkc 

fsfdct,ty rjyntbythib^ hjvtkibw vjsfdct,ekbf 1-2 k vjwekj,bc vfcfkbc cby]b 

$ufycfpqdhbc cbpecnt itflutyc 10)^ ufpjvdbc lhj - 10 os$& fvfcsfy^ itcf'kt,tkbf 

hflbjyerkblt,bc hjujhw ]fvehb^ bct wfkrtekb fmnbehj,bc ufycfpqdhf& 

hflbjyerkblt,bc cfiefkj rjywtynhfwbbc itcfafct,kfl brdktdty vfcfkt,c* 

.jdtk 1 vky vw[jdht,pt fbqt,f 15-20 cby]b& cfvityt,kj vfcfkt,bc hflbjfmnbehj,bc 

rjynhjkb [jhwbtklt,f Ra -225-bc vb[tldbs^ [jkj ityj,t,ib lf cfsfdct,ib hfljybc 

rjywtynhfwbf $vjwekj,bsb fmnbehj,f$ -  Rn - 222-bc fmnbehj,bc vb[tldbs& 

yt,bcvbth cfvityt,kj vfcfkfib ,eyt,hbdb hflbjyerkblt,bc $ Ra-226^ Th-228^ 

K-40$ ]fvehb [dtlhbsb fmnbehj,f $Am$ fh eylf fqtvfnt,jltc 370 ,r$ru& ]fvehb 

[dtlhbsb  hflbjfmnbehj,f ufybcfpqdht,f ajhvekbs% 

Am=AmRa+131AmTh+0,085AmK<370 ,r$ru 

cflfw AmRa, AmTh lf AmK fhbc itcf,fvbcfl hflbevbc^ sjhbevbc lf rfkbevbc 

[dtlhbsb fmnbehj,f& 
cfvityt,kj vfcfkt,bc rjynhjkbcfc bpjvt,f [dtlhbsb fmnbehj,bc mdtlf ljyt& 

ufpjvdbc cbpecnbc epheydtkcf.jafl [tkcfo.jt,bc lfuhflebht,bcfc ufvjb.tyt,f 

tnfkjyehb $ehfy-sjhbevbc vflybc lf rfkbevbc mkjhblbc$ ybveit,b& 
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§ 7&6&  CFVITYT<KJ VFCFKT<BC {DTLHBSB FMNBEHJ<F 

 

.jdtk f[kfl vityt,fht cfw[jdht,tk lf cfpjufljt,hbd ityj,fib ufvj.tyt,ek 

cfvityt,kj  vfcfkt,ib eylf ufybcfpqdhjc ,eyt,hbdb hflbjyerkblt,bc [dtlhbsb 

fmnbehj,f sbsjtekb yerkblbcfsdbc wfk-wfkrt& 

cfvityt,kj vfcfkt,ib ,eyt,hbdb hflbjyerkblt,bc [dtlhbsb fmnbehj,bc 

ufycfpqdhbcfsdbc^ bycnhemwbbc itcf,fvbcfl^ ufvjb.tyt,f γ-cgtmnhjcrjgekb vtsjlb& 

v[tldtkj,fib vbbqt,f itvltub vfxdtyt,kt,b% 

- ufht γ -ufvjc[bdt,bc tmcgjpbwbehb ljpbc cbv'kfdht ljpbvtnht,bc 

$ltntmnjhb - fbhufyve[ndflb vhbw[dtkb ДРГ-ОГТ nbgbc$ lf[vfht,bs* 

- vsbc mfybc γ -ufvjc[bdt,f $[tkcfo.j - СПП-88$* 

- tmcgpbwbehb ljpbc cbv'kfdhbc cfjhbtynfwbj itafct,f $ufvjb.tyt,f 

bylbrfnjhekb [tkcfo.jt,b СРП -68^ СРП - г 98 Н, ]ueaehb [tkcfo.j γ-, β- 

ufvjc[bdt,bc - АНРИ-01-02$& 

[tkcfo.jpt xdtyt,bc fqt,bcfc eylf  ufdbsdfkbcobyjs rjtabwbtynb $0^6-0^8$^ 

hjvtkbw [tkcfo.jc sbsjtekb tuptvgkfhbcfsdbc ufyc[dfdt,ekbf lf vbcb lflutyf 

[lt,f ДРГ - ОГТ  nbgbc ljpbvtnhsfy itlfht,bs& 

bylbdblefkehb lfc[bdt,bc ljpbc rjynhjkb [lt,f ]b,bc ajnjabhbfyb 

ljpbvtnhbs "Белла" lf c[d& rjynhjkbc itltut,b ajhvlt,f fmnbc cf[bs 2 

tuptvgkfhfl^ hjvtksfufy thsb uflftwtvf jhufybpfwbf-vofhvjt,tkc $vjv[vfht,tkc$^ 

[jkj vtjht byf[t,f vfrjynhjkt,tk jhufybpfwbfib $ufvj.tyt,ekb ljpbvtnhekb 

[tkcfo.jc nbgbc vbsbst,bs$& otkboflib ths[tk [lt,f cfvityt,kj vfcfkt,bc 

hflbfwbekb [fhbc[bc rjynhjkbc itltut,bc ufypjuflt,f lf fyfkbpb& fyufhbib 

vbtojlt,f ptvlujv eo.t,hbd jhufybpfwbfc& 

 

 

 

§ 7&7&  RJYNHJKBC VTSJLT<B LF HFLBFWBBC LJYBC UFCFPJVB 

{TKCFO>JT<B 

 

 

cfvityt,kj vfcfkt,ib ,eyt,hbdb hflbjyerkblt,bc [dtlhbsb fmnbehj,bc 

ufycfpqdhbc vtsjlt,b b.jaf hflbjmbvbeh^ hflbjvtnhek lf ufvf-cgtmnhjvtnhek 

vtsjlt,fl& .dtkfpt vtnb ufdhwtkt,f /gjdf hflbjvtnhekvf lf 

ufvfcgtmnhjvtnhekvf vtsjlt,vf^ hfvltyflfw tc vtsjlt,b vfqfkvuh'yj,bfhtf^ pecnb 
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lf yfrkt,fl ihjvfntdflb& hflbjfmnbehb ybdsbtht,bc vlujvfhtj,bcufy 

lfvjrblt,ekt,bs ufvjb.tyt,f c[dflfc[df [tkcfo.j lf vjo.j,bkj,f - 

htynutyjvtnht,b $lfuhflebht,ekb htynu&$cs fy vhtynu&$cs-ib$ lf ljpbvtnht,b 

$lfuhflebht,ekb htynutyt,ib fy hflt,ib$& 

ufyfc[dfdt,ty cf[tkvobaj^ cfeo.t,j lf ufycfresht,ek rjynhjkc& 

cf[tkvobaj rjynhjkc ithxtdbs fnfht,c nthbnjhbekb cfybnfhbek- 

tgbltvbjkjubehb ptlfv[tldtkj,bc hflbjkjubehb ufy.jabkt,f& fv lhjc [lt,f 

cfthsj hflbfwbekb vlujvfhtj,bc ufvjrdktdf $rjynhjkbc gbhdtkfl xfnfht,bc 

itvs[dtdfib$ vjwtvek htubjyib ufvj.tyt,ekb .dtkf cf[bc ytlktekbcf lf vfcfkbc 

fyfkbpbc upbs& htubjybc cfvityt,kj vfcfkt,bc hflbfwbekb [fhbc[bc gbhdtkflb 

itafct,bcfsdbc sbsjtek j,btmnpt fbqt,f 3-5 cby]b& 

cfeo.t,j rjynhjkbc lhjc [jhwbtklt,f cbcntvfnehb lfrdbhdt,f 

hflbjyerkblt,bc itvwdtkj,fpt cfo.bc vbythfkeh ytlktekib lf cfvityt,kj 

vfcfkfib^ yfrtsj,fib lf rjycnhemwbfib $cfzbhjt,bc itvs[dtdfib nfhlt,f hfljybc lf 

vbcb lfikbc ghjlemnt,bc tmcgjpbwbehb ljpbc cbv'kfdhbc lf vjwekj,bsb 

fmnbehj,bc rjynhjkb$& 

ufycfresht,ekb rjynhjkbc lhjc cfeo.t,j jhufybpfwbt,b 

cfytgblptlfv[tldtkj,bc nthbnjhbekb ufy.jabkt,bc cgtwbfkbcnt,sfy thsfl 

f[jhwbtkt,ty ths]thfl itvjovt,fc& 

[tkcfo.jt,sfy veifj,bcfc fewbkt,tkbf vbcb tmcgkefnfwbbc bycnhemwbbc 

vrfwhfl lfwdf& 

qbf wbc mdti ufvjc[bdt,bc ljpbc cbv'kfdhbc ufpjvdfc fnfht,ty ltlfvbobc 

ptlfgbhblfy 1 v cbvfqktpt& 

hflbjfmnbehb ybdsbtht,t,bc lf vfbjyt,tkb ufvjc[bdt,bc c[df o.fhjt,bc 

ufvj.tyt,bc itvs[dtdfib ДРТ-ОГТ ljpbvtnhbs pjvfdty tmcgjpbwbehb ljpbc 

cbv'kfdhtc vjvb]yfdt cfsfdct,ib cfveifj flubkt,pt lf cfofhvjc nthbnjhbfpt^ 

fuhtsdt cfybnfhbek-lfvwfd pjyfib& ДРТ-ОГТ ljpbvtnhb ufyresdybkbf +10&&&&&&+400C 

ntvgthfnehbc^ 90)-vlt /fthbc afhsj,bsb ntybfyj,bc $+300C-pt$ lf 84-1067 rgf 

fnvjcathekb oytdbc lbfgfpjyib^ velvbd vfuybneh dtkib $lf'f,ekj,bs fhf evtntc 

318 f$v$^ tmcgjpbwbehb ljpbc cbv'kfdhbc ufcfpjvfl 0^010-9^999 vhtynu$cs-lfy 0^010-

9^999 htynu$cs-vlt lbfgfpjyib cfveifjl$& 

ufpjvdfsf cfhoveyj bynthdfkbf 95)^ [tkcfo.jc lfvfnt,bsb wljvbkt,f - 

rkbvfnehb afmnjht,bcufy lfvjrblt,ekt,bs^ +15)& ljpbvtnhb epheydtk.jac 

tmcgjpbwbehb ljpbc cbv'kfdhbc ufpjvdfc 0^05-lfy 3^0 VTD-vlt ajybc tythubbc 

bynthdfkib& ljpbvtnhbekb [tkcfo.jt,bc nbgt,b lf lfybiyekt,f vj.dfybkbf 

w[hbkib =7-5 
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w[hbkb =7-5 

ljpbvtnhbekb [tkcfo.jt,bc nbgt,b lf lfybiyekt,f 

 

ljpbvtnhbekb rjynhjkbc jmvib vjwtvekb eylf b.jc itvltub wyj,t,b% cby]bc 

fvqt,b rjvbcbbc itvflutykj,f^ sfhbqb^ cby]bc fqt,bc flubkb^ flubkvlt,fhtj,bc 

tcrbpb^ vfcfkbc gfhnbbc pjvf lf lfcf[tkt,f^ cby]bc pjvf lf vbcb vjrkt fqothf^ 

itaesdbc $xfo.j,bc$ cf[t^ vfcfkbc vofhvjt,tkb cfofhvjc lfcf[tkt,f lf vbcfvfhsb^ 

vfcfkbc vbvqt,bc lfcf[tkt,f lf vbcfvfhsb^ ufyrfhuekt,f ufvjrdktdbc itcf[t,& 

 

 

 

§ 7&8&  HFLBFWBEKB ECFAHS{JT<BC GHBYWBGT<B 

 

flfvbfybcf lf wjw[fkb jhufybpvt,bc hflbfwbekb lfwdbc rjywtawbfc 

cfae'dkfl eltdc hflbfwbekb lfwdbc cfthsfijhbcj rjvbcbbc uflfo.dtnbkt,f^ 

hjvkbc sfyf[vflfw se epheydtk.jabkbf .dtkf flfvbfybc lfwdbc ljyt^ tc cfrvfhbcbf 

[tkcfo.jc nbgb lfybiyekt,f 

cwbynbkfwbehb α - vhbw[dtkb 

hflbjvtnhbc nbgb САС-Р-2, САС-Р-2М, 

"Альфа-1", РИЛ lf c[d& 

 

РВ-4, РГА-0,1, ИЗВ-3М, РАС-04 nbgbc 

cfpjvb 

 

 

hflbjvtnht,b% СПР-2, СПР-68, СПР-88Н, 

СПП-688, АНРИ-01-02, СГС-200 

 

fbhufyve[ndflb vhbw[dtkb - ljpbvtnhb 

ДРГ-ОГТ 

 

СПП-881 

 

bylbdblefkehb [tkcfo.j #Белла" 

hflbjfmnbehj,bc ufycfpqdhf hfljybc 

vb[tldbs 

 

 
lf[ehek cfsfdct,ib hflbjfmnbehj,bc 

ufycfpqdhf hfljybc vb[tldbs^ 

vjwekj,bsb fmnbehj,bc v.bcbthb 

itafct,f 

 

tmdbdfktynehb ljpbc cbv'kfdhbc 

ufycfpqdhf vfcfkbc vfcbdib 

 

cfvityt,kj vfcfkt,ib hflbjyerkblt,bc 

hflbjfmnbehj,bc ufycfpqdhf 
 

vsbc mfybc γ - ufvjc[bdt,bc ufycfpqdhf 

 

γ - ufvjc[bdt,bc ufycfpqdhf 
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c[df wjw[fkb jhufybpvt,bc lfcfwfdfl& hflbfwbekb ecfahs[jt,bc 'bhbsflb 

ghbywbgt,bf% 

- ljpt,bc lflutybkb pqdht,bc lfwdf* 

- yt,bcvbthb lfecf,est,tkb lfc[bdt,bc sfdblfy fwbkt,f*  

- ufvjc[bdt,bc ljpbc itvwbht,f it'kt,bclfudfhfl lf,fk ljytvlt& 

fvbc vbcfqotdfl afhsjl ufvjb.tyt,f vtwybthsf rdktdbc itltut,b& cfvityt,kj 

vfcfkt,bcufy hflbjfmnbehb lfc[bdt,bc ljpt,bc yjhvbht,f hflbfwbekb lfwdbc 

pjuflb ghbywbgt,bc cfae'dtkpt flfvbfyt,bc lfc[bdt,bc itpqeldbc cfiefkt,fc b'ktdf 

$[tkcfo.jt,bc rjynhjkbc lfveifdt,ekb vtsjlt,bc^ yjhvfnbek-ntmybrehb 

ljrevtynt,bc lf vjvpflt,ekb rflht,bc fhct,j,bc gbhj,t,ib$& fvfcsfy^ v[tldtkj,fib 

eylf vbdbqjs% ytlktekbc lf vfcfkt,bc cf[tc[dfj,f^ rjynhjkbc jhufybpt,bc 

lf[dtobkj,f^ flubkb^ hflbjfmnbehj,bc cf[t^ vsbc mfybc cf[tj,f lf vbcb ufykfut,bc 

cbqhvt& 

eylf ufdbsdfkbcobyjs^ hjv hflbfwbbcfufy flfvbfybc lfwdbc ghj,ktvf fh 

uflfo.lt,f^ se vfcfkbc fmnbehj,bc itvwbht,bc vbpybs vfc #ufydfpfdt,s@ $ithtdbc 

upbs$& tc ghj,ktvf uflfo.lt,f bv itvs[dtdfib^ se vfcfkt,bc ufvj.tyt,f vj[lt,f 

hflbjfmnbehj,bcf lf vbcb aeymwbjyfkehb lfybiyekt,bc vb[tldbs& vfufkbsfl^ 

cfupfj vityt,kj,fib lfcfidt,bf bctsb vfcfkbc ufvj.tyt,f^ hjvkbc tatmnehb 

[dtlhbsb fmnbehj,f 1850 ,r$ru-c fh fqtvfnt,f* gthcgtmnbekb ufityt,bc pjybcfsdbc -

740 ,r$ru-vlt* vjcfgbhrtst,tkb vfcfkt,bcfsdbc $hjvtksf obkb cfvityt,kj vfcfkt,ib 

vwbhtf$ - 3 700 ,r$ru-vlt& 

cfw[jdht,tkb cf[kt,bc vityt,kj,fib lf,fkb fmnbehj,bc vmjyt vfcfkt,bc 

ufvj.tyt,f [tkc iteo.j,c flfvbfyt,bc lfc[bdt,bc ljpbc itvwbht,fc lf jhufybpfwbekb 

qjybc'bt,t,bc tatmnehj,bc fvfqkt,fc trjyjvbrehb lfyf[fh]t,bc evybidytkjl 

ufphlbc gbhj,t,ib& 

cfvityt,kj vfcfkt,bc hflbfwbekb ecfahs[jt,bc itfcfafct,tkb afmnjht,blfy 

.dtkfpt vybidytkjdfybf vfbjyt,tkb ufvjc[bdt,bc cblblt^ hjvtkbw ufybcfpqdht,f 

vfcfkfib hflbjfmnbehb ybdsbtht,t,bc rjywtynhfwbbs& vfsib ,eyt,hbdb 

hflbjyerkblt,bc hfjltyj,f lfvjrblt,ekbf vfcfkbc nbgpt^  ufykfut,bc flubkpt lf 

cbqhvtpt& ithxtdbsb ufvjrdktdbc cfae'dtkpt lflutybkbf^ hjv cfvityt,kj vfcfkt,ib 

vfsb cfiefkj rjywtynhfwbf ef[kjdlt,f $hfvltyflvt yfrkt,bwff$ ltlfvbobc mthmib 

fmnbehb ybdsbtht,t,bc cfiefkj rjywtynhfwbfc& vfcfkt,bc v[jkjl 4) itbwfdc 

,eyt,hbd hflbjyerkblt,c bctsb rjywtynhfwbbs^ hjvtkbw fqtvfnt,f pqdhek 

lfcfidt, cblbltc& dfhfelj,ty^ hjv tc uflfvtnt,f itcf'kt,tkbf vsbc mfyt,bcfsdbc^ 

fcafknj,tnjybcfsdbc^ vsbc mfybcfufy lfvpflt,ekb qjhqbcfsdbc^ cfvsfvflyj^ 

vtnfkehubekb lf mbvbehb vhtodtkj,bc yfhxtyt,bcfsdbc& bctsb cfvityt,kj vfcfkt,b^ 

hjujhbwff rbhmdf^ wtvtynb lf sf,fibhb^ itbwfdc hflbjyerkblt,c cfiefkjpt lf,fkb 

rjywtynhfwbbs^ [jkj vfsb uflfzfh,t,f mdbifib lf sb[fib yfrkt,fl cfdfhfeljf& 
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bsdkt,f^ hjv c[bdehb lffdflt,bc ybiyt,b itbvxytdf 1 uhtb $100 hflb$ lf eahj 

vfqfkb ljpbs lfc[bdt,bcfc& se lfc[bdt,bc ljpf< 0^25 uh $25 hflb$^ fcts itvs[dtdfib 

flfvbfybc ]fyvhstkj,fib lfc[bdt,bs ufygbhj,t,ekb wdkbkt,t,bc fqvjxtyf rdktdbc 

sfyfvtlhjdt vtsjlt,bs ite'kt,tkbf& sevwf eylf fqbybiyjc^ hjv vfbjyt,tkb 

ufvjc[bdt,bc ptvjmvtlt,f wjw[fk jhufybpvpt itb'kt,f ufvjv;qfdyltc 10-25 okbc 

itvltufw& 

lqtbcfsdbc ,eyt,hbdb hflbfwbekb ajybs lf cfvtlbwbyj ghjwtleht,bs 

ufygbhj,t,ekb vjcf[ktj,bc lfc[bdt,bc cfiefkj ljpfl vbqt,ekbf 0^1-0^2 pd 50 okbc 

ufyvfdkj,fib& vfbjyt,tkb ufvjc[bdt,bc o.fhjcsfy vjveifdtt,bcfsdbc lfc[bdt,bc 

pqdhekb lfcfidt,b ljpf vbqt,ekbf  50 vpd$o& 

,eyt,hbdb o.fhjt,bs lfc[bdt,bc vfqfkb ljybc itvs[dtdt,bc ufvjfirfhfdt,bc 

itvltu $fii^ idtltsb$ firfhf uf[lf^ hjv fewbkt,tkbf% ufvjc[bdt,bc cf[bc itcofdkf^ 

ljpbc ufycfpqdhf^ lfwdbc qjybc'bt,fsf yjhvbht,f lf f&i& gbhdtkfl fv cfrbs[t,bc 

itcofdkf uah-ib lfbo.tc \\ cfereybc 70-bfyb okt,bc lfcfo.bcib& 1971 otkc 

trjyjvbrehb sfyfvihjvkj,bc lf ufydbsfht,bc jhufybpfwbbc fnjvehb tythubbc 

rjvbcbfv itbveifdf rdktdbc  ghjuhfvf& uthvfybfib^ idtltsib^ yblthkfylt,ib^ lbl 

,hbnfytsib lf bnfkbfib rdktdbsb cfveifjt,b nfhlt,f cf[tkvobaj lf  c[df 

ghjuhfvt,bc ljytpt& 

80-bfyb okt,bc ,jkjib cchr  ]fylfwdbc cfvbybcnhjv lfflubyf $FTC-bc 

fdfhbekb ,kjrt,blfy yerkblt,bs lf,by'eht,bc pjyt,ib$ lfc[bdt,bc bylbdblefkehb 

ljpf 5^3 ,thbc^ [jkj wfkrtek itvs[dtdt,ib 10 ,thbc jltyj,bs&  vjcf[ktj,bcfsdbc 

cbwjw[kbc ,jkjvlt lfc[bdt,bc ljpbc pqdfhb lflutybkbf 35 ,thbc jltyj,bs $bv 

itvs[dtdfib^ se wtpbevb-135-bs ufhtvjc lf,by'eht,bcfc cbvrdhbdt fqotdc 15 rb$rv2-c$& 

fctsb ljpf fh vjbs[jdc hfbvt lfvwdtk fy itvpqeldtk qjybc'bt,fc $hjujhw ibyfufyb^ 

bct ufhtufyb ljpbc itvs[dtdfib$& 

 

 

 

§ 7&9&  YJHVFNBEK_NTMYBREHB LJREVTYNFWBF& UFVJ>TYT<BC 

CATHJ 

 

fhct,ekb hflbfwbekb ecfahs[jt,bc yjhvt,b dhwtklt,f .dtkf jhufybpfwbfpt 

$ufvjyfrkbcbc ufhtit$^ hjvtkbw fofhvjt,c^ fveifdt,c^ uflffveifdt,c^ b.tyt,c^ byf[fdc^ 

uflfpblfdc^ fo.j,c fy vfh[fdc hflbjfmnbeh ybdsbtht,t,c& hflbfwbekb ecfahs[jt,bc 

yjhvt,ib ufycfpqdhekbf lfc[bdt,bc ljpt,b^ hjvkt,bw lfae'yt,ekbf hflbfwbekb 

ecfahs[jt,bc ghbywbgt,pt& 

 lfcfidt,b 'bhbsflb ljpehb pqdht,bc vb[tldbs lflutybkbf lfc[bdt,ek gbhsf 

itvltub rfntujhbt,b% 
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- rfntujhbf Α - gthcjyfkb% flfvbfyt,b^ hjvkt,bw velvbdfl fy lhjt,bs 

veifj,ty eiefkjl vfbjyt,tkb ufvjc[bdt,bc o.fhjt,sfy* 

- rfntujhbf Б - vjcf[ktj,bc itpqelekb yfobkb% gbht,b^ hjvkt,bw fh 

veifj,ty eiefkjl ufvjc[bdt,bc o.fhjcsfy^ vfuhfv w[jdht,bc gbhj,t,bc fy  cfveifj 

flubkt,bc ufykfut,bc vb[tldbs itb'kt,f fqvjxylyty hflbjfmnbehb ybdsbtht,t,bc  fy 

ufvjc[bdt,bc c[df o.fhjt,bc ptvjmvtlt,bc mdti* 

- rfntujhbf Β - htubjybc^ mdt.ybc vjcf[ktj,f 

-rhbnbrekb ]ueab - gbht,b^ hjvkt,bw fcfrj,hbdb ]ueabc vbresdyt,bc^ 

w[jdht,bc gbhj,t,bc fy c[df afmnjht,bc vb[tldbs fqybiyekb rjynbutynbc flfvbfyt,c 

ijhbc .dtkfpt  'kbth hflbjfmnbeh ptvjmvtlt,fc ufybwlbfy& 

Α rfntujhbbcfsdbc rhbnbrekb jhufyjt,bc ]ueabcufy lfvjrblt,ekt,bs 

'bhbsfl ljpeh pqdhfl lflutybkbf okbc ufyvfdkj,fib pqdhekb lfcfidt,b ljpf 

$PLL$^ [jkj Б rfntujhbbcfsdbc vbqt,ekbf okbc ufyvfdkj,fib ljpbc pqdfhb $LP$^ 

hjvtkcfw pqdhek tmdbdfktyneh ljpfcfw eojlt,ty& rhbnbrekb jhufyj^ mcjdbkb 

fhbc c[tekbc yfobkb fy flfvfybc vstkb c[tekb^ hjvkbc lfc[bdt,fw vjwtvek 

gbhj,t,ib .dtkfpt lbl pbfyc f.tyt,c vjwtvekb gbhbc ]fyvhstkj,fc fy vbc 

isfvjvfdkj,fc& rhbnbrekb jhufyjt,b lf.jabkbf ]ueat,fl^ hjvkt,bw 

ufyc[dfdlt,bfy hflbjvuh'yj,bfhj,bc vb[tldbs& 

PLL fhbc okbc ufyvfdkj,fib bylbdblefkehb ljpbc .dtkfpt lblb 

vybidytkj,f^ hjvtkbw 50 okbc ufyvfdkj,fib sfyf,hfl ptvjmvtlt,bcfc ufvjbodtdc 

gthcjyfkbc $rfntujhbf Α$ ]fyvhstkj,bc vlujvfhtj,fib fhf[tkcf.htk wdkbkt,t,c^ 

hjvtksf fqvjxtyf itcf'kt,tkbf lbfuyjcnbrbc sfyfvtlhjdt vtsjlt,bs& 

PL fhbc okbc ufyvfdkj,fib vjcf[ktj,bc itpqelekb yfobkbc $rfntujhbfБ$ 

pqdhekb tmdbdfktynehb ljpf& vbcb cbllt PLL-pt yfrkt,bf fv ]ueabc gbht,bc 

lfecf,est,tkb lfc[bdt,bc sfdblfy fwbkt,bc vbpybs& ljpbc pqdfhb rjynhjkbhlt,f 

rhbnbrekb ]ueabcfsdbc ufhtufyb lfc[bdt,bc ufcfiefkt,ekb ljpbc lf ufhtvjc 

j,btmnt,bc hflbfwbekb lf,by'eht,bc  ljybc vb[tldbs& A rfntujhbbcfsdbc $40 okfvlt 

fcfrbc mfkt,bc ufhlf$ okbc ufyvfdkj,fib ufhtufyb ufvjc[bdt,bc ljpt,bc ufyfobkt,f 

fh htukfvtynbhlt,f&  

B rfntujhbbc vjcf[ktj,bcfsdbc [jhwbtklt,f ufhtvjc j,btmnt,bc $o.kbc^ 

/fthbc^ rdt,bc ghjlemnt,bc$ hflbjfmnbehj,bc rjynhjkb& hflbjfmnbehj,fpt 

vjovlt,f fuhtsdt ntmyjkjubehb ghjwtct,b^ hjvkt,vfw itb'kt,f ufvjbodbjc 

hflbjyerkblt,bs ufhtvjc lf,by'eht,f^ ntmyjutyehb ofhvjij,bc fvfqkt,ekb ajybc 

itmvyf lf f&i& 
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w[hbkb =7-6 

lfc[bdt,bc pjubthsb ljpf $lf,fkb ljytt,b$ lf ajyehb lfc[bdt,f 

lfc[bdt,bc [fcbfsb^ itltut,b lfc[bdt,bc ljpf 

vjveifdtsf lfcfidt,b lfc[bdt,f yjhvfkeh gbhj,t,ib 

okbc ufyvfdkj,fib 

 

lfc[bdt,f r,bkbc htynutyjuhfabht,bc lhjc 

 

vjcf[ktj,bc lfcfidt,b lfc[bdt,f yjhvfkeh gbhj,t,ib 

okbc ufyvfdkj,fib 

 

ajyehb lfc[bdt,f okbc ufyvfdkj,fib 

5 ,thb 

 

 

3 ,thb 

 

500 v,thb $0^06 v,thb$cs$ 

 

 

100 v,thb $0^011 v,thb$cs$ 

 

* itybidyf - /jrtbc 1 vfnxbc .eht,bc lhjc ntktdbpjhblfy vbqt,ekb lfc[bdt,bc 

ljpff 1 v,thb& 

                                                                                                          w[hbkb =7-7 

hflbjfmnbehb lfc[bdt,bc ljpt,b lfc[bdt,bc dtkib .jaybc 

[fyuh'kbdj,bcufy lfvjrblt,ekt,bs 

lfc[bdt,bc dtkib .jaybc [fyuh'kbdj,f ljpbc cbv'kfdht^ 

v,thb$cs 1 cs 1 lq& qfvt 1 rdbhf 1 sdt 1 otkb 

0^01 

0^05 

0^20 

0^60 

1^00 

0^01 

0^05 

0^20 

0^60 

1^00 

0^24 

1^20 

4^80 

14^4 

24^0 

1^7 

8^4 

33^6 

101 

168 

7^2 

36^0 

144 

432 

720 

87^6 

438 

1750 

5260 

8700 

* itybidyf - lfc[bdt,bc ljpf bphlt,f lf[ehek cfsfdcib^ ufycfresht,bs^ 

cfhlfaib .jaybcfc& 

 

 

 

SFDB 8 

CFVITYT<KJ VFCFKT<BC NJMCBREHJ<F 

§ 8&1&  <EYT<HBDB OFHVJIJ<BC VFCFKT<BC NJMCBREHJ<F 

 

cfvityt,kj vfcfkt,bc hflbjfmnbehj,fc .ehflqt,f vbfmwbtc ufcekb cfereybc 

70-bfyb okt,bc lfcfo.bcblfy^ [jkj ,eyt,hbdb lf ntmyjutyehb ofhvjij,bc cfvityt,kj 

vfcfkt,bc njmcbrehj,fc - v[jkjl erfyfcrytk okt,ib& 
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cfvityt,kj vfcfkt,blfy .dtkfpt vtnfl itcofdkbkbf fp,tcn-mhbpjnbkb^ 

hjvtkbw ofhvjflutyc vfuybevbc o.kbfy cbkbrfnc& ,eyt,fib fp,tcnb ud[dlt,f 10 vv-

vlt cbuh'bc $vfcbc 50)-vlt$ fp,tcnbc ,jxrjc lf vndhbct,hb yfobkfrt,bc cf[bs& 

fp,tcnbc vjgjdt,bc vb[tldbs vcjakbjib gbhdtk flubkptf hectsb^ vtjhtpt - rfyflf& 

fp,tcnbcufy fvpflt,ty% ibathc* cfw[jdht,tkb^ cfpjufljt,hbdb lf cfofhvjj ityj,t,ib 

rtlkbc gfytkt,c* cfdtynbkfwbj vbkt,c* s,jcfbpjkfwbj vjcfgbhrtst,tk [cyfht,c* 

wtw[kvtltu cfqt,fdt,c& lflutybkbf fcafknj,tnjyib vbythfkehb a[dybkbc cf[bs 

odhbklbcgthcekb fp,tcnbc ufvj.tyt,bc itcf'kt,kj,f& 

fp,tcnbc ae'tpt lfvpflt,ekb vfcfkt,b [fcbfslt,f vfqfkb vtmfybrehb 

cbvnrbwbs^ o.fkufv'ktj,bs^ vfspt fh vjmvtlt,c vj[tnbfkt ltyb& vfuhfv fp,tcnbc 

ntmyjkjubehb uflfveifdt,bcfc $oyekbc lfikf^ yfhtdt,bc itlutyf^ cecgtypbbc 

vjvpflt,f^ ufvrdhbdt,f^ ityf[df lf f&i&$ [lt,f ufhtvjc lf,by'eht,f& fqvjxylf^ hjv 

fp,tcnb rfywthjutyekb ybdsbtht,ff - bodtdc abkndt,bc^ ptlf cfceysmb upt,bc^ rez-

yfokfdbc nhfmnbc rb,jc& vbe[tlfdfl bvbcf^ hjv fp,tcnbc .dtkf ,jxrjdfyb cf[bc 

njmcbrehj,f ,jkjvlt fhff ufvjrdktekb^ ,jkj okt,ib itvwbhlf fp,tcnbcvfudfhb 

vbythfkt,bc vjgjdt,f lf ufvj.tyt,f^ [jkj pjubthsb 'dbhfl qbht,ekb^ bcnjhbekb 

ityj,t,bw rb $vfufkbsfl^ ,thkbyib htb[cnfub lf htcge,kbrbc cf,zjc ityj,f^ 

,hbectkib yfnjc cf,zjc ityj,f$^ hjvkt,bw fityt,ekbf fp,tcnbc ufvj.tyt,bs^ 

lfrtnbkbf lf htcnfdhfwbfc tmdtvlt,fht,f& fp,tcnbc ,jxrjc yfwdkfl vfcnbrbc 

cnf,bkbpfnjhfl fv;fvfl trjkjubehfl ceasf vfcfkf ufvjb.tyt,f& 

ltlfvbobc mthmb lblb hfjltyj,bs $~ 1)$ itbwfdc t&o& uf,ytek tktvtynt,c& 

ufhtvjib v'bvt kbsjyt,bc itvwdtkj,bc ajyehb vybidytkj,f cfybnfhbek yjhvt,c 

ittcf,fvt,f^ vfuhfv flfvbfybc cfmvbfyj,bc itltufl ufyeo.dtnkbd bphlt,f ufhtvjib 

v'bvt kbsjyt,bc itvwdtkj,f& 

,eyt,hbdb ufhtvjc ajyehb vlujvfhtj,bc mdti buekbc[vt,f ljytsf vfxdtyt,kt,b 

bv lfvf,by'eht,tkb ybdsbtht,t,bcf^ hjvkt,bw ufvjb.jaf ,eyt,hbd ufhtvjib 

$fnvjcathjib^ ybflfuib^ o.fkcfntdt,ib$& 

cfyrn-gtnth,ehubc fnkfcbc trjkjubeh gfcgjhnib $1992 o$ v'bvt kbsjyt,bc 

fvfqkt,ekb ajyehb itvwdtkj,ff fqybiyekb cf[kt,bc rtlkt,pt lf ,byt,bc vndhbfy 

lfyfktmt,ib& fvfcsfy^ ajybc vjvfnt,f itbvxytdf fhf vfubcnhfkt,bc ufcodhbd vlt,fht 

cf[kt,bc rtlkt,pt^ cflfw flubkb fmdc ,eyt,hbd dtynbkfwbfc^ fhfvtl zbct,hb tpjt,bc 

cf[kt,bc rtlkt,pt vtcfvt-vtjs[t cfhsekbc ljytpt lf fhf gbhdtk cfhsekpt& 
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w[hbkb =8-1 

ufhtvjib v'bvt kbsjyt,bc ajyehb itvwdtkj,f 

lfv,by'eht,tkb tktvtynb 
ufhtvj 

ufypjvbkt,bc 

thstekb Hg Pb Cd As 
/fthb 

 

ptlfgbhekb 

o.kt,b 

 

acrthpt 

lfyfktmb 

 

ybflfub 

 

vwtyfhtekb 

vfcfkf 

 

plr 

vu$v3 

 

vru$k 

 

 

vru$u 

 

 

vru$u 

 

vru$u 

 

 

vru$v3 

0^2-10 

 

0^001-0^1 

 

 

0^01-0^7 

 

 

0^02-0^15 

 

0^001-0^07 

 

 

- 

6-9 

 

0^3-4 

 

 

2035 

 

 

6^3-13^3 

 

1-13 

 

 

0^3 

2 

 

0^11-9 

 

 

- 

 

 

0^1-0^9 

 

0^04-0^5 

 

 

1^0 

1^35-1^0 

 

0^05-10^0 

 

 

- 

 

 

1^6-5^9 

 

- 

 

 

- 

 

/fthib^ o.fkib^ ybflfuib lf vsbc mfyt,ib v'bvt kbsjyt,bc lf,fkb itvwdtkj,f 

fh ybiyfdc^ hjv bcbyb ptvjmvtlt,fc fh f[ltyty wjw[fk jhufybpvt,pt^ hfvltyflfw 

,bjcathjib^ hjvtkbw sdbshtuekbht,flb cbcntvff^ bcbyb utjmbvbehfl fmnbeh 

tktvtynt,c ofhvjflutyty& 

 

 

 

§ 8&2&  NTMYJUTYEHB OFHVJIJ<BC NJMCBREHB YBDSBTHT<T<B 

 

ufafynekb tktvtynt,b ~ vfufkbsfl^ n.dbf` rjywtynhbhlt,f wtvtynbc mfh[ybc 

bhudkbd^ fuhtsdt fdnjvfubcnhfkt,bc ufcodhbd& vcjakbjc vhfdfk mdt.fyfib xfnfhlf 

n.dbbc yfthst,bs upbcgbhf pjkbc uf,by'eht,bc ufvjrdktdf^ hjvkbc cfiefkt,bsfw 

lflubylf^ hjv upbcgbhf pjkbc n.dbbs uf,by'eht,bc [fhbc[pt lf vbcb ufyfobkt,bc 

[fcbfspt lbl ufdktyfc f[ltyc cfupfj gbhj,t,bc sfdbct,eht,t,b^ nhfycgjhnbc 

yfrflt,bc gfhfvtnht,b^ fdnjvj,bkt,bc vj'hfj,bc ht;bvb& 

lflutybkbf^ hjv fdnjvj,bkbc 'hfdblfy yfveitdfh fbhsfy thsfl /fthib 

ufvjahmdtekb n.dbbc cfthsj hfjltyj,bc 73) bktmt,f upbcgbhf pjkib& ybflfuib 

n.dbbc .dtkfpt vfqfkb rjywtynhfwbf itbvxytdf vbobc dfrbcbc cbf[kjdtc lf tc 

rjywtynhfwbf 20-30-]th fqtvfnt,f n.dbbc ajyeh vybidytkj,fc& ybflfubc ptlf 
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atyt,ib lfuhjdbkb n.dbf lf c[df v'bvt kbsjyt,b wdkbc ybflfubc mbvbeh 

itvflutykj,fc^ fefhtct,c vfcib vbrhjjhufybpvt,bc cfcbwjw[kj gbhj,t,c lf itfqotdc 

hf vwtyfhtt,ib^ cfahs[tc emvybc flfvbfyt,bc ]fyvhstkj,fc& 

v'bvt kbsjyt,c itbwfdc c[dflfc[df oblf^ yfwfhb^ cf.jafw[jdht,j yfhxtyt,bc 

odbc ghjlemnt,b& ntmyjutyehb ofhvjij,bc vfcfkt,bc njmcbrehj,bc cfrbs[t,c 

ufycfresht,bs vrfwhfl elut,bfy uthvfybfib& uthvfytkvf vrdktdfht,vf itfvjovtc 

,h'vtlbc oblt,bc ufhtvjcsfy itesfdct,flj,f& xffnfhtc vtnfkehubekb oblt,bc 

fyfkbpb v'bvt kbsjyt,bc itvwdtkj,fpt tvbcbehb^ cgtmnhekb lf htynutyj-

hflbjkjubehb vtsjlt,bs& 

vtnfkehubek oblt,ib njmcbrehb tktvtynt,bc itvwdtkj,bc ufvjrdktdbcfc 

$cfyrn-gtnth,ehubc bhudkbd ohbekb upbc vityt,kj,fib fv oblt,bc ufvj.tyt,fcsfy 

lfrfdibht,bs$ ufycfpqdhek bmyf% pH^ mbvbehb tktvtynt,bc itvwdtkj,f^ fpjnjdfyb 

yfthst,b^ cekafnt,b lf c[df rjvgjytynt,b& w[hbkib =8-2 vjwtvekbf cfvhtodtkj lf 

cf.jafw[jdht,j yfhxtyt,ib v'bvt kbsjyt,bc itvwdtkj,f&                                                                           

 

                                                                                               w[hbkb =8-2 

v'bvt kbsjyt,bc itvwdtkj,f cfvhtodtkj lf  

cf.jafw[jdht,j yfhxtyt,ib 

tktvtynb vuh'yj,bfhj,f^ ) itvwdtkj,f^ ) 

,thbkbevb 

dthw[kbco.fkb 

cnb,bevb 

n.dbf 

ybrtkb 

rflvbevb 

cnhjywbevb 

0^0006 

0^0010 

0^0030 

0^0001 

0^0001 

0^0005 

0^0050 

fh fhbc  

fh fhbc  

0^05-0^04 

0^08-0^20 

0^0008-0^002 

0^003-0^02 

0^1-0^15 

 

 

cfvhtodtkj yfhxtyt,bc odbc itltufl vbqt,ekb yfwhbc mbvbehb itvflutykj,f 

$)$% 

yfwfhb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&30-80 

vbyf&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&10-70 

kbsjyt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0_20 

eodflb yfhxtyb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0-30 

pH&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&8-12 

yfwfhb v'bvt kbsjyt,c itbwfdc cekafnt,bc lf mkjhblt,bc cf[bs^ hjvkt,vfw 

itb'kt,f bvjmvtljc o.kbc [fhbc[pt& bvfcsfy lfrfdibht,bs^ hjv yfwht,bc 

o.fk[cyfht,bc pH-bc vfxdtyt,tkb nent $ae't$ fhtibf^ v'bvt kbsjyt,bc o.fkib 
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[cyflj,f vwbhlt,f& hfvltyflfw yfwht,bc itvflutykj,f c[dflfc[dff^ fvltyfl v'bvt 

kbsjyt,bc lf c[df mbvbehb ybdsbtht,t,bc itvflutykj,f lf hfjltyj,fw 'kbth 

wdfkt,flj,c& fmtlfy ufvjvlbyfht^ .jdtk rjyrhtnek itvs[dtdfib fewbkt,t,kbf 

yfwfhib vfdyt ybdsbtht,t,bc itvwdtkj,bc rjynhjkb& yfwfhb eylf frvf.jabkt,ltc 

itvltu vjs[jdyt,c%  

- vfcib kbsjyt,bc itvwdtkj,f fh eylf fqtvfnt,jltc 50) $ojybs$* 

- eodflb yfhxtyt,bc itvwdtkj,f fh eylf fqtvfnt,jltc 0^5)* 

- yfwfhb fh eylf itbwfdltc bcts rjvgjytynt,c^ hjvkt,cfw f[fcbfst,c 

uf]bh]dt,f^ o.fkib [cyflj,f lf lfikf& 

yfwfh-oblbc yfhtdb htrjvtylt,ekbf vbobc dfrbcpt vjcf.htkfl& itcofdkbkbf 

vodfhb cf.fkb,t vbobc^ vtnfkehubekb oblt,bc lf /blhjvjwbkt,bc yfwfh-obljdfyb 

yfhxtyt,bc $STC-bc v.fhb cfodfdbc odbc ghjlemnt,b$ cfupfj vityt,kj,fib ufvj.tyt,bc 

itcf'kt,kj,f& lflutybk bmyf ,eyt,hbdb ufhtvjcsdbc trjkjubehb ecfahs[jt,bc 

itvwbht,bc [fhbc[b^ hjvtkbw lfrfdibht,ekbf upbc cfafhbc rjycnhemwbek atyt,ib 

ptvjs fqybiyekb yfhxtyt,bc ufvj.tyt,fcsfy& rdktdbc itltufl lflutybk bmyf^ hjv 

uheynbc cflhtyf;j eyfhbc fvfqkt,bc gbhj,t,ib bphlt,f njmcbrehb ybdsbtht,t,bc 

ufvjhtw[dbc cfibihjt,f^ fvbnjv fcts gbhj,t,ib vfsb ufvj.tyt,f fhff htrjvtylt,ekb& 

fqvjxylf^ hjv fcafknj,tnjyb itbojdc fnvjcathekb yfktmt,bc 2÷12)^ lfyfhxtyb rb 

xfvjtlbyt,f lf trjkjubehfl ceasf cf[bs vblbc utjcathjib& 

upbc rjycnhemwbt,ib cfae'dkbcf lf udthlfc atyt,bc ufvfuht,bcfc itvrdhtkb 

itvflutykj,bs $vfs ijhbc ofhvjt,bc yfhxtyt,bcufy$ o.kbc vjltyf 20-]th vwbhlt,f& 

fvhbufl^ upbc nhflbwbekb rjycnhemwbt,bcfsdbc ofhvjt,bc yfhxtyt,bc 

enbkbpfwbbcfc trjkjubehb cfibihjt,f 10-20-]th vwbhlt,f $10-]th vwbhlt,f 

cfae'dkbcf lf udthlfc atyt,bc ufvfuht,bc ufhtit^ 20-]th - ufvfuht,bcfc$& fvfcsfy 

lfrfdibht,bs^ htrjvtylt,ekbf upbc cfafhbc itvltub rjycnhemwbf% vbobc dfrbcbc mdtlf 

yfobkb-flubkj,hbdb uheynbcufy^ cfae'dtkb-itvrdhtkb itvflutykj,bs ufvfuht,ekb 

cfvhtodtkj yfhxtyt,bcufy $40-50 cv$ lf nhflbwbekb fcafknj,tnjybc cfafhb& 

cfupfj vityt,kj,fib vtnfkehubekb oblt,b itb'kt,f ufvj.tyt,ek bmyfc 

cfae'dkbc atybc vjcfo.j,fl* njhabc^ yfwfh-oblbc yfhtdt,b lf vodfhb cf.fkb,t vbof - 

vbobc dfrbcib $vbobc dfrbcbc lfntybfyt,bc gbhj,t,bc ufsdfkbcobyt,bs$& fv vfcfkt,bc 

wtvtynbs lfveifdt,bcfc itcf'kt,tkbf vfsb ufvj.tyt,f upbc cfvjcbc cfae'dkbc vpbl lf 

lfvfnt,bs atyt,ib^ hfw ufvjhbw[fdc trjkjubeh cfibihjt,fc& 

yfhxtyt,bc ufvj.tyt,bc ghjwtcib vndhbc ptvjmvtlt,f sfdblfy bmyt,f fwbkt,ekb^ 

se ufvj.tyt,ekb bmyt,f jgnbvfkehb ntybfyj,bc yfhtdt,b& oblt,ib lf yfwfhib v'bvt 

kbsjyt,bc itvwdtkj,f cfufyufij fhff& ,tdhb v'bvt kbsjyb vnrbwt ,vbsff 

lfrfdibht,ekb mbvbeh yfthsib lf abpbreh-mbvbehb ghjwtct,bc itltufl ytkf 

ufvjysfdbceaklt,f& fvbnjv bsdkt,f^ hjv ghfmnbrjct,b vfqkf cotdty trjkjubeh 

vjs[jdyt,c ntmyjutyehb vfcfkt,bc vbvfhs& lf^ vbe[tlfdfl fvbcf^ fewbkt,tkbf 
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,eyt,hbd ufhtvjib fctsb vfcfkt,bc itcf'kj lfuhjdt,bc ufsdfkbcobyt,f& lblb 

cbahs[bktf cfzbhj ntmyjutyehb vfcfkt,bc ufvj.tyt,bcfc& fct^ vfufkbsfl^ cfyrn-

gtnth,ehubc bhudkbd ohbekb upbc vityt,kj,fpt uthvfybbc vtnfkehubekb 

ofhvjt,bc oblt,bc ufvj.tyt,bcfc ufsdfkbcobyt,ekb b.j uheynbc o.fkib v'bvt 

kbsjyt,bc vj[dtlhbc sfdblfy fwbkt,f& fv vbpybs ufbsdfkbcobytc% 

- o.fkufv'ktc vjo.j,f^  

- yf.fhbc cfae'dkbc bpjkfwbf gjkbtsbktybc facrbs^ 

- cf'bhrdtkpt vfcfkt,bc lfpdbydf rtv,hbrbc sb[bs lf f&i& 

eylf fqbybiyjc^ hjv njmcbrehbf cfupfj vityt,kj,fib ufvj.tyt,ekb pjubthsb 

jhufyekb vfcfkfw& fct^ vfufkbsfl^ yfdsj,bc ,bnevb itbwfdc rfywthjutyek 

ybdsbtht,fc - 3^4-,typjgbhtyc& okbc wbd gthbjlib vbcb ajyehb cfiefkj sdbehb 

rjywtynhfwbf fqotdc 2^3-4^2 vu$v3-c  t&b& 1-2 plr-c^ [jkj ptlfgbhek o.kt,ib 2^1-10^4 

vr u$k-c& fctdt njmcbrehbf yfdsj,bc rjvgktmceh yfthst,ib itvfdfkb dfyflbevb lf 

ybrtkb& 

vtaenrhtj,bc hfbjyt,ib frh'fkekbf fcafknj,tnjybs lfafhekb 

cffdnjvj,bkj upt,bc vityt,kj,f& njmcbrehbf reghb $mdfyf[ibhbc^ njhabc^ [t-n.bc 

lf c[df uflfveifdt,bc sfyfehb ghjlemnb$^ hjvtkbw atyjkeh yfthst,c itbwfdc& 

lfeidt,tkbf vfsb ufvj.tyt,f lfcf[kt,ek geymnt,ib cffdnjvj,bkj upt,bc lfcfafhfl& 

 

 

 

§ 8&3&  {TKJDYEHB CFVITYT<KJ VFCFKT<BC NJMCBREHJ<F 

 

lblb cbahs[bktf cfzbhj f[fkb vfcfkt,bc ufvj.tyt,bcfc& afhsj vfcinf,bs fvf 

se bv vfcfkbc ufvj.tyt,fc oby eylf ecoht,ltc vbcb .jdtkv[hbdb ufvjrdktdf&  

m&xthyjdib $hectsb$ 1988 otkc fuehbc ofhvjt,fib ufvjb.tytc sb[bcvfudfhb 

oblt,b% fhubkbnb^ lbcgthcbekb mdfyf[ibhb& itvltu fqvjxylf^ hjv yfhtdb itbwfdlf 

,jhbc asjhblc^ hjvtkbw /blhjkbpbc itltufl ufhlfbmvyt,jlf asjho.fk,flfl^ 

hjvtkbw bodtdc svt,bc wdtyfc^ ptlf cfceysmb upt,bc lf wtynhfkehb ythdekb 

cbcntvbc lfpbfyt,fc& 

ufhrdtekb okt,bc ufyvfdkj,fib wtw[kufv'kt cfvhtodtkj gkfcnbrfnt,bc 

ofhvjt,fib itvfdct,kfl ufvjb.tyt,jlf lfecjybnb - [tkjdyehb vfcfkf^ hjvtkbw 

vbbqt,f yfnhbevbc rfh,jybnblfy lf fkevbyfnblfy& bub ofhvjflutyc 1 vrv lbfvtnhbc 

15-20 vv cbuh'bc lf 2^44 u$cv3 vjwekj,bsb vfcbc vmjyt rhbcnfkeh ,jxrjt,c& 

vjudbfyt,bs fqvjxylf^ hjv lfecjybnb rfywthjutyekb vjmvtlt,bs ufvjbhxtdf^ hfvfw 

cfsej uf[flf vbcb afhsjl ufvj.tyt,f&  
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                                                                                   w[hbkb =8-3 

yjhvfnbekb vybidytkj,t,b cf.jafw[jdht,j yfhxtyt,bc 

yfwhbc mbvbehb itvflutykj,bcfsdbc 

= vfxdtyt,tkb yjhvfnbekb vybidytkj,f^ vu$k 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

fkevbyb 

,fhbevb 

,jhb 

lfhbi[fyb 

dfyflbevb 

dthw[kb 

dthw[bco.fkb 

sfkbevb 

sesbf 

rflvbevb 

rfkbevb 

yfnhbevb 

yf[ibho.fk,flt,b 

ybrtkb 

ybnhfn-bjyt,b 

ybnhbn-bjyt,b 

hrbyf $[cyflb$ 

ctktyb 

cgbkty'b 

cekafn-bjyt,b 

asjhb 

mkjh-bjyt,b 

mhjvb 

5-10 

0^5-0^1 

0^5-1^0 

0^05-0^1 

vjyfwtvt,b fh fhbc 

0^01-0^1 

0^01-0^005 

0^01-0^05 

0^5-1^0 

0^01-0^5 

vjyfwtvt,b fh fhbc 

150-300 

0^1-0^5 

0^05-0^5 

vjyfwtvt,b fh fhbc 

0^1-0^5 

1^0-2^0 

0^01-0^05 

0^1-1^0 

300-400 

5^0 

20-200 

0^1-0^5 

cf.jafw[jdht,j yfhxtyt,bc yfwhbc o.fk[cyfhbc o.fk,flehb vfxdtyt,tkb $pH$ 

eylf b.jc 6^0 ÷ 12^0& 

 

 

 

SFDB 9 

UFHTVJC LF<BY"EHT<BC ABPBREHB AFMNJHT<B 

 

erfyfcrytk [fyt,ib vcjakbjc vhfdfk mdt.fyfib ths-thsb vybidytkjdfyb 

ghj,ktvf uf[lf ufhtvjc lfwdf bctsb abpbrehb afmnjht,bcfufy^ hjujhbwff% [vfehb^ 
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db,hfwbf^ eknhf,uthf^ byahf,uthf^ tktmnhjvfuybnehb ufvjc[bdt,f& fqybiyekb 

afmnjht,b f,by'eht,ty ufhtvjc lf fhf[tkcf.htkfl vjmvtlt,ty flfvbfypt& fv 

vjmvtlt,fc flfvbfyb velvbdfl ufybwlbc^ hjujhw ofhvjt,fib^ bct .jaf-w[jdht,fib& 

ufhtvjpt vjmvtlb abpbrehb afmnjht,bc uf'kbtht,fc bodtdc% cf[fk[j vtehytj,bc 

byntycbehb bylecnhbfkbpfwbf^ ntmyjkjubehb ghjwtct,bc vtmfybpfwbf^ 

vhtodtkj,fib f[fkb ntmyjkjubt,bc lfythudf^ ntmyjkjubehb vjo.j,bkj,t,bc 

cbv'kfdhbcf lf cohfacdkbfyj,bc ufphlf^ htfmnbekb fdbfwbbc ufydbsfht,f^ 

nhfycgjhnbc byntycbabrfwbf lf f&i& 

ufhtvjc abpbrehb lfv,by'eht,kt,bc obyffqvltu ,h'jkf ufhtvjc lfwdbc 

ufye.jatkb yfobkbf& tc ,h'jkf rjvgktmcehbf^ hjvtkbw lfrfdibht,ekbf /bubtyeh^ 

ntmybreh^ vtyt]vtyneh lf cfvfhkt,hbd fvjwfyt,sfy& 

 

 

 

§ 9&1&  UFHTVJ LF {VFEHB 

 

[vfehfl bsdkt,f yt,bcvbthb fhfcfcehdtkb ,uthf^ hjvtkbw fhf[tkcf.htkfl 

vjmvtlt,c flfvbfybc jhufybpvpt^ fqbpbfyt,c lf [tkc eikbc veifj,fcf lf lfcdtyt,fib& 

yt,bcvbth flubkpt .jdtksdbc fhbc hfqfw [vfehb^ hjvtkbw ofhvjbmvyt,f lf 

dhwtklt,f c[dflfc[df o.fhjlfy& ,jkj okt,ib [vfehb ufhtvjc ths-thsb .dtkfpt 

ufdhwtkt,ekb cjwbfkeh-/bubtyehb afmnjhb uf[lf& 

,uthbsb nfkqt,bc ufdhwtkt,fc sfy f[kfdc ,uthbsb tythubbc ufdhwtkt,f& 

afhsj,bc thstekpt vjcek cbv'kfdhtc ,uthbsb byntycbdj,f tojlt,f& ghfmnbrfib 

d[dlt,bs ,uthbsb cbv'kfdhbc afhsj lbfgfpjyc%  

[vfehbc o.fhj                                                                           cbv'kfdht 

htfmnbekb sdbsvahbyfdb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&fstekj,bs rbkjdfnb 

cfiefkj cbxmfhbs vj'hfdb fdnjvj,bkb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0^1 dfnb 

jhb flfvbfybc cfe,fhb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&20.10-6 dfnb 

vwbht tktmnhekb cffsb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&0^02.10-6 dfnb 

flfvbfybc .ehb ,utht,c ufyfc[dfdt,c cbvfqkbc^ [vfvfqkj,bc^ ntv,hbc vb[tldbs& 

.ehc ite'kbf ufycfpqdhjc ,uthbc ufdhwtkt,bc vbvfhsekt,f lf ,uthbc o.fhjlfy 

lfijht,f& flfvbfyb fqbmdfvc v[jkjl ufycfpqdhekb lbfgfpjybc cb[ibhbc ,utht,c lf 

,uthbs oytdt,c& w[hbkib =9-1 vjwtvekbf [vfehbc c[dflfc[df o.fhjcsfy ,uthbsb 

oytdbc ]fvehb ljytt,b& 
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                                                                                                     w[hbkb =9-1 

[vfehbc o.fhj 
,uthbsb oytdbc ljyt^ 

ltwb,tkb $l,$ 

htfmnbekb fdbf'hfdf $cfmibyblfy 1 v lfijht,bs$ 

gytdvfnehb bycnhevtynb $1 v lfijht,bs$ 

cfndbhsj fdnjvj,bkb^  

50 rv$cs cbxmfhbs vj'hfdb $7 v lfijht,bs$ 

[vfehb vtmfybreh-cffvo.j,j cffvmhjib 

vecbrf [vfvfqkfvjkfgfhrtcsfy 

[vfvfqfkb kfgfhfrb $5-6 v lfijht,bs$ 

xevb cfe,fhb $1 v lfijht,bs$ 

xehxekb $1 v lfijht,bs$ 

ajskt,bc ihbfkb^ cecnb cbjc [vfehb 

cvtyflj,bc pqeh,kb 

130-140 

110-120 

 

90-110 

90-100 

70-80 

60-70 

50-60 

30-40 

10-20 

0-10 

 

itybidyf - ,uthbsb oytdbc ]fvehb ljyt ,tdh itvs[dtdfib lfvjrblt,ekbf 

[vfehbc o.fhjlfy lfijht,fpt& fvbnjv fewbkt,tkbf fv vfy'bkbc 

vbsbst,f 

 

cvtybc vuh'yj,bfhj,f bwdkt,f% chekb cbxevbc lhjc vuh'yj,bfhj,f bphlt,f^ 

[jkj [vfehbc itvs[dtdfib - vwbhlt,f& 

[vfehb v'kfdhb tvjwbehb lf acbmjkjubehb afmnjhbf& 'kbthb [vfehbc 

[fyvjrkt vjmvtlt,fvfw rb itb'kt,f ufvjbodbjc 'kbthb cnhtcb% 'kbthb sfdbc 

nrbdbkb^ 'kbthb uflfqkf& sevwf^ flfvbfybc ythdek cbcntvfpt vwbht [vfehbw $50-60 

l,$ vybidytkjdfy lfndbhsdfc f[ltyc^ vjmvtlt,c hf vfcpt acbmjkjubehfl& 

[vfehbc vjmvtlt,bs vwbhlt,f cvtybc jhufyjc vuh'yj,bfhj,f& [vfehbc 

'fyuh'kbdb ptvjmvtlt,f bodtdc cvtybc jhufyjc gfsjkjubeh wdkbkt,fc^ vbc uflfqkfc^ 

hfw cf,jkjj ]fvib bodtdc cvtybc lfmdtbst,fc& vfuhfv tc vjmvtlt,f v[jkjl cvtybc 

lfpbfyt,bs fh itvjbcfpqdht,f% ufycfresht,bs pbfylt,f wtynhfkehb ythdekb 

cbcntvf^ hjvkbc aeymwbbc lfhqdtdf efh.jabsfl fbcf[t,f ibyfufyb jhufyjt,bcf lf 

cbc[kbc vbvjmwtdbc w[jdtkmvtlt,fpt& [vfehbc [fyuh'kbdfl vjmvtlt,bcfc bwdkt,f 

cbc[kbc oytdf^ mdtbslt,f .ehflqt,f lf vt[cbtht,f^ efhtclt,f v[tldtkj,f^ bhqdtdf 

vj'hfj,bc rjjhlbyfwbf& [vfehb ufycfresht,bs vfdytl vjmvtlt,c uek-cbc[k-'fhqdsf 

lf tyljrhbyek cbcntvfpt^ sfdbc ndbybc mthmpt* fxmfht,c lfqkfc^ fytkt,c acbmbeh 

htfmwbfc& [vfehbs ufvjodtek gfsjkjubeh wdkbkt,fsf vstk rjvgktmcc ufyb[bkfdty 

hjujhw #[vfehbc lffdflt,fc@& 

.jaf-w[jdht,fib [vfehb [tkc eikbc flfvbfybc lfcdtyt,fc^ ufycfresht,bs 

'bkbc lhjc^ hjltcfw [lt,f ythdekb cbcntvbc aeymwbt,bc fqlutyf& hfvltyflfw 



 106

jhufybpvb ,uthbsb fyfkbpfnjht,bc lf[vfht,bs 'bkbc lhjcfw bqt,c byajhvfwbfc 

ufhtvjc vlujvfhtj,fpt^ fvltyfl 'fkbfy lbl vybidytkj,fc b'tyc qfvbc cffst,ib 

mfkfmbc [vfehbc ajyb& mfkfmbc vjcf[ktj,f lhjbc vybidytkjdfy yfobkc fnfht,c 

cfw[jdht,tkb cf[kt,bc nthbnjhbfpt& cf[kbc cfw[jdht,tk jsf[t,ib [vfehbc 

pqdhekb lfcfidt,b ]fvehb ljytf 30 l,^ [jkj vbrhjhfbjyt,bc^ cfw[jdht,tkb 

rdfhnfkbc^ lfcfcdtyt,tk vjtlyt,pt lf cfw[jdht,tkb cf[kbc eiefkjl vbvlt,fht 

nthbnjhbfpt - 40 l,& 

sfyfvtlhjdt mfkfmt,ib okblfy okfvlt bphlt,f [vfehbc ljyt^ hfw fhct,bsfl 

fbcf[t,f mfkfmbc vjcf[ktj,bc ]fyvhstkj,fpt& dhwtkb abpbjkjubeh-/bubtyehb 

ufvjrdktdt,bs lflutybkbf^ hjv pjvfpt vfqfkb [vfehb vfdytl vjmvtlt,c flfvbfyt,bc 

wtynhfkeh lf dtutnfnbeh ythdek cbcntvfpt lf ofhvjflutyc uek-cbc[k-'fhqdsf lf 

ythdekb cbcntvt,bc fikbkj,bc vbptpc& 

 

 

 

§ 9&2&  MFKFMBC {VFEHBC O>FHJT<B 

 

[vfehb bctsb afmnjhb uf[lf^ hjvkbc buyjhbht,f mfkfmsvityt,kj,fib erdt 

fqfh itb'kt,f& mfkfmbc [vfehb itlut,f 'bhbsflfl mfkfmbc nhfycgjhnbc^ cfvhtodtkj 

cfofhjvt,bc lf cf.jafw[jdht,j [vfehbcfufy^ hjvtksfufy vfljvbybht,tkbf 

nhfycgjhnbc [vfehb& 

 

 

 

§ 9&2&1&  NHFYCGJHNBC {VFEHB 

 

mfkfmbc cfvjcf[kj nthbnjhbfpt [vfehbc .dtkfpt byntycbehb o.fhjf 

cffdnjvj,bkj^ ufycfresht,bs cfndbhsj nhfycgjhnbc vj'hfj,bc vfubcnhfkb& 

cfvhtodtkj hfbjyt,ibw rb [vfehbc .dtkfpt itcfvxytdb o.fhjf nhfycgjhnb& 

cfnhfycgjhnj cfiefkt,t,bs  ofhvjmvybkb [vfehbc ljyt vhfdfk afmnjhptf 

lfvjrblt,ekb% 'hfdbc veifj,bc ht;bvpt^ trbgf;bc ntmybreh vlujvfhtj,fpt^ upbc 

cfafhbc [fhbc[pt lf^ ,jkjc^ vj'hfj,bc cbxmfhtpt& fdnjvj,bkbc lf upbc cfafhbc welb 

ntmybrehb vlujvfhtj,bc^ cfupfj vj'hfj,bc welb jhufybpt,bc lf cfnhfycgjhnj 

cfiefkt,t,bc vfhsdbc lf,fkb ljybc ufvj vfqfkbf [vfehbc ljyt& 

sfyfvtlhjdt mfkfmt,ib [vfehbc vybidytkjdfyb o.fhjf hrbybupf& c[dflfc[df 

vfnfht,kbc [vfehbc ljyt vfqfk vybidytkj,t,c fqotdc $90-94 l,^ 90-92 l,$* fvfcsfy^ 

[vfehbc .dtkfpt vfqfkb ljyt itbvxytdf 200-2000 /w cb[ibhbc lbfgfpjyib& 
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cfhrbybupj cfnhfycgjhnj cfiefkt,t,bc vj'hf,bcfc fq'hekb [vfehb 

efh.jabsfl vjmvtlt,c hjujhw ufhtvjc ntmybreh vlutytkpt^ bct flfvbfyt,pt lf 

w[jdtkt,pt& 

[vfehb  f[kfdc fuhtsdt o.kbc nhfycgjhnbc vj'hfj,fc& vfufkbsfl^ pjubthsb 

yfdbc 'hfdbc [vfehbc ljyt 100 l,-c fzfh,t,c& [vfehb efh.jabsfl vjmvtlt,c hjujhw 

[jvfklbc trbgf;bc otdht,pt^ bct [jvfklbc ufhtvjvwdtk fhtpt lf o.kbc 

jhufybpvt,pt& 

 

 

 

§ 9&2&2&  IBUFRDFHNFKEHB {VFEHBC O>FHJT<B 

 

mexbc [vfehsfy thsfl cfw[jdht,tk rdfhnfkib ofhvjbmvyt,f cfresfhb^ t&o& 

ibufrdfhnfkehb [vfehb^ hjvkbc 'bhbsflb o.fhjt,bf% kfgfhfrb^ .dbhbkb^ cbvqthf^ 

,fdidt,bc sfvfibc [vfehb^ fdt]bc^ lf nfycfwvkbc ufaths[dbc [vfehb lf f&i& ufhlf 

fvbcf^ [vfehb f[kfdc rdfhnfkbc nthbnjhbfpt fdnjvfymfyt,bc itvjcdkfc^ vfqfpbbc 

cfo.j,t,bc oby xfndbhsdf-uflvjndbhsdbc jgthfwbfc^ yfufdbc ituhjdt,fc lf ufnfyfc& fv 

cfveifjsf yfobkb cheklt,f qfvbc cffst,ib& 

ibufrdfhnfkehb [vfehbc ljyt [ibhfl 'fkbfy vfqfkbf& fct^ vfufkbsfl^ 

cfndbhsj lf yfufdcf.htkb vfymfyt,bc vj'hfj,bcfc fqb'dht,f [vfehb^ hjvkbc ljyt 88-

95 l,-c fqotdc^ cgjhnekb sfvfit,bc lf ,fdidt,bc sfvfibc lhjc - 92-95 l,-c^ 

vfqfpbt,sfy nfhbc lfndbhsdbcfc lf cfmjykbc uflvjndbhsdbcfc - 84 l,-c& 

 

 

 

§ 9&2&3&  {VFEHBC UFDHWTKT<F FNVJCATHJIB 

 

,uthbsb o.fhjc vbth qbf wbc mdti itmvybkb ,uthbsb oytdbc ljyt 

lfvjrblt,ekbf o.fhjc vf[fcbfst,kt,pt^ lfrdbhdt,bc j,btmnbc vlt,fhtj,fpt^ 

vtntjhjkjubeh gbhj,t,pt& 

mfkfmbc fnvjcathjib [vfehbc ufdhwtkt,f lfvjrblt,ekbf ufhtvjc vstk hbu 

cfthsj lf cgtwbabeh afmnjht,pt& cfthsj afmnjht,bc mdti buekbc[vt,f [vfehbc 

o.fhjlfy lfijht,f lf cf/fthj ufhtvjc ufdktyf^ [jkj cgtwbabehb afmnjht,bc mdti - 

ityj,f-yfut,j,t,b^ vodfyt yfhufdt,b^ ybflfubc cfafhb^ fuhtsdt ,uthbc ufdhwtkt,bc 

upfpt [vfehbc vftrhfybht,tkb vjo.j,bkj,f& 

ufyfitybfyt,ek cbdhwtib ,uthf fhfsfyf,hfl vbbktdf& ,uthfufevnfhb pqelt 

$rtltkb^ ityj,f^ vbof.hbkb$ fbhtrkfdc lf uff,ytdc vfcpt lfwtvek ,uthbs nfkqt,c& 

se pqelbc pjvt,b ,uthbsb nfkqbc cbuh'tc fqtvfnt,f^ vfiby vbc erfy ofhvjbmvyt,f t&o& 
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#,uthbc xhlbkb@& ityj,bc vbth ,uthbsb nfkqt,bc fhtrdkbc itltufl [vfehbc o.fhjc 

cbf[kjdtc ,uthbc ljyt bphlt,f^ [jkj ityj,fsf gbhdtkb hbubc erfy [vfehbc ljyt 

vybidytkjdyfl vwbhlt,f - ityj,t,bc vbth ,uthbsb nfkqt,bc trhfybht,bc ufvj& 

[vfehbc o.fhjlfy lfijht,bc ufphlbs twtvf ,uthbc bynthcbdj,f ,uthbsb 

tythubbc uf,ytdbc lf /fthib vbcb isfysmvbc itltufl& 

[vfehbc o.fhj itb'kt,f b.jc% 

- othnbkjdfyb $thsb fdnjvj,bkb^ thsb kjrjvjnbdb^ thsb sdbsvahbyfdb lf 

f&i&$* fvfcdt itb'kt,f vbdfresdyjs rdfhnfkiblf o.fhjt,b% cgjhnekb vjtlfyb^ 

cfz.evgfkfj fepb lf vbcs&* 

- ohabdb $hrbybupbc vfnfht,tkb$* 

-wfkrtekb o.fhjt,bc o.dtnbkb hbub^ hjvtkibw xfvorhbdt,ekbf 

thsvfytsbcufy hfqfw vfy'bkbs lfijht,ekb othnbkjdfyb o.fhjt,b $mext,ib lf 

upt,pt cffdnjvj,bkj nhfycgjhnbc yfrflb$& 

dhwtklt,f hf fnvjcathjib^ ,uthbsb nfkqt,b vbbktdf ,uthbsb tythubbc 

isfysmvbc itltufl& /fthib ,uthbc isfysmvfpt ufdktyfc f[ltyc% ntvgthfnehf^ /fthbc 

afhlj,bsb ntybfyj,f^ fuhtsdt ,uthbc cb[ibht& ,uthbc isfysmvfpt evybidytkj 

ufdktyfc f[ltyc ybckb^ odbvf lf sjdkb& /fthib ,uthbc isfysmvf fhct,bsbf^ hjltcfw 

vfy'bkb j,btmncf lf [vfehbc o.fhjc ijhbc vybidytkjdfybf& vfufkbsfl^ 

sdbsvahbyfdblfy^ hrbybupbc vfubcnhfkblfy cojh^ ufikbk flubkpt ufdhwtkt,ekb 

,uthf vybidytkjdyfl isfbysmvt,f /fthib& 

 [vfehbc ufdhwtkt,fpt vybidytkjdfy ufdktyfc f[ltyc mfhb^ vbcb cbxmfht lf 

vbvfhsekt,f& hfw eahj 'kbthbf mfhb^ vbs eahj lblbf ,uthbsb tythubbc itcecnt,f& 

fvfcsfy^ eahj tythubekfl vbbktdf [vfehbc vfqfkcb[ibhekb itvflutykt,b& sevwf^ 

mfhbc ufvj cecnlt,f [vfehbc lf,fkcb[ibhekb lf cfiefkjcb[ibhekb vlutytkt,bw 

$cfiefkjl 4-5 l,-bs .jdtk 100 vtnhpt$& 

se mfhbc vbvfhsekt,f [vfehbc ufdhwtkt,bc vbvfhsekt,fc tvs[dtdf^ [vfehb 

evybidytkjl vwbhlt,f [vfehbc o.fhjlfy 300-400 v lfijht,bsfw rb $vfqfkcb[ibhekb 

,uthbc ufhlf$& hfvltyflfw mfhbc cbxmfht ltlfvbobc ptlfgbhblfy cbvfqktpt bphlt,f^ 

fvltyfl cbvfqktpt bwdkt,f ,uthbc ufdhwtkt,bc cbxmfhtw& [vfehbc ufdhwtkt,bc  

cbijht bphlt,f qfvbc cffst,ib& 

vbobc ptlfgbhsfy f[kjc ,uthf lfvfnt,bs cecnlt,f vbobc ptlfgbhbc vbth 

,uthbsb tythubbc isfysmvbc itltufl& ,uthbc isfysmvf^ hjujhw otcb^ [lt,f ,fkf[bs lf 

,exmt,bs^ fuhtsdt sjdkbs& 

vodfyt yfhufdt,b^ hjvkt,bw f]fycfqt,c ,eyt,hbd ufhtvjc^ vybidytkjdyfl 

isfysmfdc ,uthbs nfkqt,c& 

se ,utht,bc ufdhwtkt,bc upfpt bv.jat,f vfqfkb $fhfyfrkt, 5 v$ n.bc yfhufdb^ 

vfiby ,uthf fv yfhufdt,blfy yfobkj,hbd fbhtrkt,f^ vhfdfk]thfl ufb,ytdf [tt,pt^ 

isfbysmvt,f a[dbthb ybflfubs lf ajskt,bs& vodfyt yfhufdt,ib [vfehbc itvwbht,bc 

tatmnb lfvjrblt,ekbf yfhufdt,bc [fcbfspt^ [tt,bc lf ,exmt,bc ]bipt^ otkboflbc 
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lhjpt^ fuhtsdt [vfehbc cgtmnhek itvflutykj,fpt& lf,fkcb[ibhekb cgtmnhbc 

[vfehbc ljyt vybidytkjdyfl fh bwdkt,f vodfyt yfhufdt,bc ufhtvjib ufdkbcfc^ hfw 

bvbs fb[cyt,f^ hjv lf,fkb cb[ibhbc ,uthbsb nfkqt,bc cbuh't ,tdhfl fqtvfnt,f 

obyfqj,bc pjvt,c& 

nhfycgjhnbc [vfehbcufy lfcfwfdfl .dtkfpt tatmnehbf vhfdfkhbubfyb 

yfhufdt,bc ufvj.tyt,f& cfjhbtynfwbjl itb'kt,f xfbsdfkjc^ hjv yfhufdt,bc .jdtkb 

thsb hbub^ hjvtkcfw rfhub mdtn.t fmdc^ cfnhfycgjhnj [vfehc 1-1^5 l,-bs fvwbht,c& 

[vfehc .dtkfpt rfhufl obodjdfyb vwtyfhtt,b fvwbht,c^ hfvltyflfw vfc eahj cmtkb 

rhjyb fmdc& vfuhfv obodjdfyb [tt,b welfl bphlt,f mfkfmib^ ufycfresht,bs byntycbehb 

vj'hfj,bc mext,ib lf upt,pt^ hfvltyflfw zez.bfyb /fthb cohfafl afhfdc abcbfy 

ytvct,c zez.bc lf zdfhnkbc atybs^ hfw cf,jkjj ]fvib [bc uf[vj,fc bodtdc& 

mfkfmbc mext,ib lf ,ekdfht,ib vorhbdfl lfhuekb [tt,b^ hjvkt,cfw rhjymdtif 

qbf cbdhwt fmds^ evybidytkjl fvwbht,c [vfehc& ,uthf^ ufycfresht,bs 

lf,fkcb[ibhekb^ iteath[t,kfl ufbdkbc fcts yfhufdt,c ijhbc^ yfobkj,hbd ufb,ytdf 

lf isfbysmvt,f [vfehbc v[jkjl vfqfkcb[ibhekb vlutytkt,b& 

[vfehbc itcfvwbht,kfl yfhufdt,b eylf b.jc [ibhb rhjybs^ thsvfytssfy 

itvzblhjt,ekb^ [jkj rhjyt,c mdti cbdhwt fewbkt,kfl eylf itbdcjc ,exmyfhbs^ 

hfsf fh lfhxtc qhtxj& v[jkjl fctsb yfhufdt,b b'ktdf [vfehbc itvwbht,bc itcfvxytd 

tatmnc& fvfcsfy^ [vfehbcufy lfwdbc vybidytkjdfyb tatmnbc vbqotdf itcf'kt,tkbf 

ltrjhfnbekb ,exmyfhbc lf ajskjdfyb [tt,bc yfhufdt,sfy 2-3 v cbvfqkbc $[bc 

rhjyfvlt$ lfvwdtkb rtlkbc it[fvt,bs& [vfehisfysmvbc cfrvfhbcb tatmnbc vbcfqotdfl 

vodfyt pjkbc cbufyt fh eylf b.jc 10 vtnhpt yfrkt,b& lblb vybidytkj,f fmdc [tt,bc 

lfhudbc [fcbfscfw&mfkfmbc gbhj,t,ib eahj vbpfyitojybkbf vorhbdj,hbdb yfhufdb& 

hbut,c ijhbc itb'kt,f [tbdybc uf.dfyf& yfhufdt,bc cbvfqkt fh eylf b.jc 5-7 v-pt 

yfrkt,b^ hfw lff[kjt,bs 15-20 okbfy [tt,c ittcf,fvt,f& c[df sfyf,fh gbhj,t,ib^ hfw 

eahj vfqfkbf ,uthbc cb[ibht^ vbs vtnbf [vfehbc isfysmvf vodfyt yfhufdt,bs& 

fvhbufl^ mfkfmib [vfehbc $egbhfntcfl othnbkjdfyb [vfehbc$ o.fhjcufy 

lfcfwfdfl vbpfyitojybkbf [tt,bcf lf ,exmt,bcufy itvlufhb vzblhj yfhufdt,b $jh 

hbufl$& [tt,bc cbvqkt eylf b.jc 7 v^ pjkbc cbufyt - 5-6 v^ [tt,bc okjdfyt,f - 15-20 

otkb& 

 

 

 

§ 9&2&4&  VJCF{KTJ<BC LFWDF NHFYCGJHNBC {VFEHBCUFY 

 

nhfycgjhnbc [vfehbc itvwbht,f itcf'kt,tkbf jgnbvfkehb 

mfkfmsvityt,kj,bs^ hjvtkbw fev]j,tct,c mfkfmbc mext,bcf lf upt,bc mctkib [vfehbc 
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o.fhjt,bc veifj,bc gbhj,t,c lf ht;bvc^ fijhbijht,c [vfehbc o.fhjcf lf lfwdbc 

j,btmnc^ ertst,c trhfybht,fc lf isfysmfdc [vfehc& 

lblb mfkfmt,bcfsdbc htrjvtylt,ekbf [vfehbfyj,bc hert,bc itveifdt,f 

hjujhw wfkrtekb hfbjyt,bcfsdbc^ bct vskbfyfl mfkfmbcfsdbc& [vfehbfyj,bc herfc 

flutyty hjujhw vbvlbyfht^ bct vjvfdfkb gthbjlbcfsdbc& herfpt sdfkyfskbd vjxfyc bc 

mext,b lf hfbjyt,b^ cflfw fewbkt,tkbf [vfehbc itvwbht,f& 

mfkfmbc mext,bc mctkbc ufyndbhsdbcfsdbc lf nhfycgjhnbc iteath[t,tkb 

veifj,bcfsdbc fewbkt,tkbf cfndbhsj^ xmfhjcyekb upt,bc lf vfubcnhfkehb mext,bc  

le,kbjhb mctkbc vityt,kj,f& vfufkbsfl^ cfy-ahfywbcrjib xmfhjcyekb upbc 

tmcgkefnfwbfib it.dfybs vbvlt,fht mext,pt cfnhfycgjhnj vj'hfj,f 62^5)-bs 

itvwbhlf^ [jkj [vfehbc ljyt - cfiefkjl 4 l,-bs& 

mfkfmbc nhfycgjhnbc vj'hfj,bc byntycbehj,bc itvwbht,f lf  [fcbfsbc 

wdkbkt,f itcf'kt,tkbf fuhtsdt uflfpbldfsf lhjbc htukfvtynbht,bs^ 

ufycfresht,bs nhfycgjhnbc [vfehbfyb cf[tt,bcfsdbc& mfkfmbc mext,bc [vfehbfyj,f 

vybidytkjdyfl vwbhlt,f cgtwbfkehb vj'hfdb itvflutykj,bc $vtnhjgjkbntybc^ 

vj'hfdb nhjnefht,bc^ vwbhtuf,fhbnekb fdnj,ect,bc lf f&i&$ ufvj.tyt,bs& mfkfmib 

cfndbhsj uflfpbldt,b eylf ufy[jhwbtkltc cgtwbfkehb nbgbc fdnjvj,bkt,bs lf 

tktmnhjvj,bkt,bs& 

mfkfmbc hfwbjyfkehb lfutuvfht,bc 'bhbsflb ghbywbgt,bf% 

1& mfkfmbc nthbnjhbbc aeymwbjyfkehb pjybht,f ufyfitybfyt,bc 

lfybiyekt,bcf lf [vfehbc lfcfidt,b ljytt,bc vb[tldbs hjujhw mfkfmbc^ bct 

vbrhjhfbjybc vfcinf,bs& vfufkbsfl^ [vfehbfy vfubcnhfkpt vbrhjhfbjybc ufityt,bcfc 

.dtkfpt hfwbjyfkehbf obyf gkfypt vfqfpbt,bc^ reknehek-cf.jafw[jdht,j 

lfotct,ekt,t,bc^ afht[t,bc lf vbcs& ufykfut,f^ vfs erfy cfw[jdht,tkb cf[kt,bc lf^ 

,jkjc^ cf,fdidj-,fut,bc^ gjkbrkbybrt,bc^ lfcdtyt,bc pjyt,bc^ [vbc xfvothb cnelbt,bc 

lf f&i& ufykfut,f& lfutuvfht,bc fctsb uflfo.dtnbc itltufl cfw[jdht,tkb ityj,t,b 

cfdfkb yfobkblfy 70-100 vtnhbs bmyt,f lfijht,ekb^ hbsfw ,byt,ib nhfycgjhnbc 

[vfehbc ljyt  7-8 l,-bs vwbhlt,f& 

2& mext,pt cfw[jdht,tkb ityj,t,bc ufykfut,f cfdfkb yfobkbcrty njhcbs& fvbs 

,byt,bc evtntcj,f vjijht,ekb fqvjxylt,f [vfehbc o.fhjcufy& 

3& cfdfkb yfobkbc ufv.ja pjkpt 2-3 v cbvfqkbc rtlkbc vjo.j,f& 

cfnhfycgjhnj [vfehsfy ,h'jkbc tc vtsjlb egbhdtktc .jdkbcf vbcfqt,bf 

'kbth[vfehbfy upt,pt lf vfubcnhfkeh mext,pt& fvfcsfy^ vj'hfj,fw eahj ecfahs[j 

[lt,f& vftrhfybht,tkb tktvtynt,b $rtltkb^ ufvodfyt,bc pjkb^ vbobc rfdfkbthb lf 

vbcs&$ 20-25 l,-bs fvwbht,c [vfehbc ljytc& 

             upbcgbhf vftrhfybht,tkb yfut,j,bc cbvfqkt lfvjrblt,ekbf [vfehbc ljytpt^ 

[vfehbc lfcfidt, ljytpt^ j,btmncf lf [vfehbc o.fhjc ijhbc vfy'bkpt^ ityj,t,bc 

cfhsekbfyj,fpt& trhfybc cbvfqktv itb'kt,f 25 vtnhcfw rb vbfqobjc& 
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se mexf 'fkbfy [vfehbfyb fhff $~70 l,$^ ufvjb.tyt,f 0^5-1 v cbvfqkbc vbobc 

rfdfkbthb& fctsb trhfybc [vfehlfvwfdb tatmnb 5÷7 l,-c fqotdc& 

m vjcrjdbc xmfhjcyekb upt,bcfsdbc vjo.j,bkb ,eyt,hbdb lf [tkjdyehb 

[fcbfsbc vftrhfybht,tkb yfut,j,t,b - yfs[fhb^ rfdfkbthb^ rtltkb lf vbcs^ hjvkt,bw 

ufykfut,ekbf eiefkjl cfdfkb yfobkbc f[kjc^ vybidytkjdyfl fvwbht,c [vfehc^ 

bphlt,f at[bs vjcbfhektsf lf nhfycgjhnbc vj'hfj,bc ecfahs[jt,f^ bpqelt,f 

cfupfj vndhbc lf ufvjyf,jkmdb fbht,bc ufdhwtkt,f lfcf[kt,ek nthbnjhbfpt& m& 

tctyib $uthvfybf$ cfw[jdht,tk ufyfitybfyt,fib nhfypbnekb xmfhjcyekb vfubcnhfkbc 

[vfehbcufy lfcfwfdfl vfubcnhfkbc ufcodhbd uflbc 8 v cbqhvbc yfs[fhb^ hfw vbvlt,fht 

nthbnjhbfpt frecnbreh rjvajhnc epheydtk.jac& m& inenufhlib $uthvfybf$ 

nhfypbnekb fdnjvfubcnhfkbc eiefkjl cbf[kjdtc ufykfyt,ek cfw[jdht,tk 

hfbjyib [vfehbcufy lfwdf vj[th[lf upbc ufcodhbd 8 v cbvfqkbc vbobc rfdfkbthbc 

fut,bs& fvfcsfy^ rfdfkbthbc yf.fhbcfsdbc ufvjb.tytc vityt,fht cf[kt,bc mdf,ekbc 

uheynb^ hfvfw itfvwbhf cfw[jdht,tkb hfbjybc vityt,kj,bc [fh]t,b& itltufl 

ufyfitybfyt,fib [vfehb 15-18 l,-bs itvwbhlf& jgnbvfkehfl eylf xfbsdfkjc bc 

uflfo.dtnf^ hjvtkibw fh vjxfyc vbcb enbkbnfhekb [vfehlfvwdtkb lfybiyekt,f& 

vfufkbsfl^ vbobc rfdfkbthb itb'kt,f ufvj.tyt,ek bmyfc hjujhw ,jmcehb nbgbc 

vbobcmdtif fdnjafht[b fy hjujhw rfhufl ufvodfyt,ekb [tkjdyehb htkbtab& 

vfufkbsfl^ m& inenufhlib vwbht fhmbntmnehekb ajhvt,bs itvrekb sdfkofhvnfwb 

ujhfrt,bc lf[vfht,bs uflfbzhf mexblfy lf dfupkblfy itvjzhbkb [vfehbcufy mfkfmbc 

gfhrbc bpjkfwbbc ghj,ktvf& 

 

 

 

§ 9&2&5&  VJCF{KTJ<BC LFWDF CFOFHVJJ {VFEHBCUFY 

 

rdktdbc cnfnbcnbrehb vjyfwtvt,bs vhtodtkj,bc ufycfresht,bs [vfehbfy 

lfhut,c vbtresdyt,f% vtnfkehubekb^ gjkbuhfabekb^ mfqfklbc^ [bc 

uflfvfveifdt,tkb lf mbvbehb vhtodtkj,f& hsekb cgtmnhekb itvflutykj,bc 

byntycbehb [vfehb itbvxytdf cfatbmhj vhtodtkj,fib sbsmvbc .dtkf jgthfwbbc lhjc& 

bvgekcehb [vfehbc nbgbehb o.fhjt,bf cfvztlkj lf cfinfvgfdb cfveifjt,b& 

cfvhtodtkj j,btmnt,bc vbvlt,fht cbdhwtib lf nthbnjhbfpt [vfehbfyj,bc 

cehfsb fctsbf% 

- xfh[pt kbsjybc lfveifdt,bcfc^ [bc lfveifdt,bcfc lf f&i& [vfehb fhbc 

cfiefkjcb[ibhekb^ [jkj pju]th vfqfkcb[ibhekbw* 

- vtnfkehubek ofhvjt,fib czfh,j,c afhsjpjkbfyb [vfehb^ hfvltyflfw 

,h'vtlbc qevtkib vfcfkbc xfndbhsdbcfc [vfehb [fcbfslt,f lf,fkcb[ibhekb 

rjvgjytynt,bs^ [jkj cfukbyfd cffvmhjt,ib fhbc vfqfkcb[ibhekb [vfehb* 
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- bubdt t[t,f cfvfytdhj jhsmkvfdkt,bcf lf s,jvfdkt,bc cbuyfkt,c& 

cfofhvjj [vfehb itlut,f vtmfybrehb^ fthjlbyfvbrehb^ /blhjlbyfvbrehb^ 

tktmnhekb lf tktmnhjvfuybnehb ofhvjij,bc [vfehbcufy& 

fthj/blhjlbyfvbrehb [vfehb itb'kt,f lfb.jc ]ueat,fl% 

- [vfehb^ hjvtkbw ofhvjbmvyt,f fnvjcathjib fbhbc gthbjlekfl ufidt,bc 

ufvj& fctsb [vfehbc o.fhjc nbgehb vfufkbsbf cbhtyf* 

- dtynbkfnjht,bc^ neh,j-/fthcf,tht,bc^ neh,jt,bc^ neh,jrjvghtcjht,bc^ 

/fthcfltyt,bcf lf ibufodbc 'hfdt,bcfsdbc lfvf[fcbfst,tkb uhbufkehb [vfehb* 

- neh,ektynehb [fcbfsbc [vfehb $sfdbceafkb yfrflbc [vfehb$^ hjvtkbw 

czfh,j,c itreviekb /fthbc ufvjn.jhwybc lf htfmnbekb 'hfdbc [vfehib* 

- fthjlbyfvbrehb [vfehb^ hjvtkbw fqb'dht,f pt,uthbsb cbxmfhbs fbhbc 

ufvjlbyt,bcfc& 

wfkrtekvf o.fhjt,vf itb'kt,f ufvjbodbjc byahf,uthbsb lf eknhf,uthbsb 

h[tdt,b& wtynhblfyekb nev,jt,bc veifj,fc f[kfdc /blhjlbyfvbrehb^ cf/fthj [vfehb 

lf db,hfwbf^ hjvkt,bw vzblhjlff lfrfdibht,ekb thsvfytssfy& 

cfrjvghtcjhj lfyflufht,bc veifj,fc byntycbehb [vfehb f[kfdc^ hjujhw 

cfvfymfyj lfh,fpib^ bct^ vbc vbvlt,fht nthbnjhbfpt& fvltyfl^ itvojd lf ufvjvidt, 

/fthcfltyt,pt fewbkt,tkbf [vfehbc vf.ext,bc lf.tyt,f& 

htfmnbekb 'hfdbc [vfehb [ibhfl ite'kt,tkc [lbc ef[kjtc cfvjcf[kj 

nthbnjhbfpt w[jdht,fc& 

tktmnhekb vfymfyt,bc veifj,fc sfy f[kfdc c[dflfc[df ljybc [vfehb $20-30 l, 

÷ 100-110 l,$ lf db,hfwbf& v,heyfd tktmnhjvfymfyt,bc [vfehib ufyfc[dfdt,ty vfuybneh 

lf vtmfybreh [vfehc lf db,hfwbfc^ fuhtsdt fthjlbyfvbreh [vfehc&  

cfofhvjj [vfehbc itvwbht,bc .dtkfpt hfwbjyfkehb^ gthcgtmnbekb 

vbvfhsekt,ff [vfehsfy ,h'jkf vbcb ofhvjmvybc o.fhjib - vwbht[vfehbfyb vfymfyt,bc^ 

vjo.j,bkj,t,bc lf cfnhfycgjhnj cfiefkt,t,bc itmvyf& 

[vfehbcfufy lfwdbc cfiefkt,t,b lf vtsjlt,b b.jaf rjktmnbehb lfwdbc 

cfiefkt,t,fl lf vtsjlt,fl lf bylbdblefkehb lfwdbc cfiefkt,t,fl& [vfehbcfufy 

lfwdbc rjktmnbehb cfiefkt,t,b b.jaf% frecnbreh^ fhmbntmnehek-lfutuvfht,bs lf 

jhufybpfwbek-ntmybreh cfiefkt,t,fl& 

[vfehbcfufy lfwdbc frecnbrehb cfiefkt,t,b vjmvtlt,bc ghbywbgbc vb[tldbs 

b.jaf% ,uthfbpjkfwbbc^ ,uthfisfysmvbc^ db,hjbpjkfwbbc^ ltvgabht,bc cfiefkt,t,fl 

lf [vfehbc vf.ext,fl& 

cfofhvjj [vfehbc itvwbht,f vbcb ufdhwtkt,bc upfpt itcf'kt,tkbf 

cfvityt,kj-frecnbrehb qjybc'bt,t,bc rjvgktmcbs& 

[vfehsfy ,h'jkbc qjybc'bt,t,b ufsdkbcobyt,ekb eylf b.jc cfofhvjcfsdbc 

nthbnjhbbc  ithxtdbcf lf utythfkehb utuvbc ghjtmnbht,bc^ fuhtsdt wfkrtek 

cffvmhjt,ib cfsfdct,bc lfutuvfht,bc cnflbfpt& 
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fctsb qjybc'bt,ff lfcf[kt,ek hfbjycf lf [vfehbfy cfofhvjc ijhbc 

cfybnfhbek-lfvwfdb pjybc vjo.j,f^ hfw itb'kt,f ufygbhj,t,ekb b.jc cfybnfhbekb 

[fcbfsbc c[df gbhj,t,bc ufvjw $lfvndthbfyt,f^ fthjpjkbs uf,by'eht,f lf c[df$& fv 

itvs[dtdfib cfybnfhbek-lfvwfdb pjybc cbufyt eylf ufvjbsdfkjc [vfehbc ht;bvbc 

ufsdfkbcobyt,bs& 

[vfehbfyb cfofhvjcfsdbc vjtlybc ithxtdbcfc vbpfyitojybfkbf vbcb ufykfut,f 

vfqkj,bc cf[bc ,eyt,hbdb pqeltt,bc vbqvf& itb'kt,f [tkjdyehb ,fhbtht,bc 

$vbof.hbkbc^ .he rtlkbc fy vfsb rjv,byfwbbc cf[bs$ ufvj.tyt,fw& se cfofhvj mfkfmbc 

cfpqdht,ibf^ vfiby [vfehbfyb cffvmhjt,b eylf ufykfultc cfofhvjc cbqhvtib^ 

cfw[jdht,tkb cf[kt,blfy it'kt,bclfudfhfl lfijht,bs& 

utythfkeh utuvfpt cfvhtodtkj ityj,t,bc ufykfut,bcfc [vfehbfyb cfsfdct,bc 

eiefkj cbf[kjdtc lfeidt,tkbf bctsb j,btmnt,bc ufykfut,f^ hjvkt,bw [vfehbcufy 

ufycfresht,ek lfwdfc cfzbhjt,c^ vfufkbsfl^ kf,jhfnjhbbc lf cfrjycnhemnjhj 

ityj,t,b^ ufvjvsdktkb wtynhb^ flvbybcnhfwbekb lf vbcb vcufdcb ityj,t,b& .dtkfpt 

[vfehbfyb j,btmnt,b $cffdbfwbj 'hfdt,bc ufvjcfwltkb ,jmcb^ fbhneh,bybc 

vjo.j,bkj,fsf lf cfrjvghtcjhj cfluehbc cfsfdct,b lf c[df$ eylf ufthsvkbfyltc 

wfkrt rjvgktmcib&  

ityj,bc ibuybs cfsfdct,bc lfutuvfht,bcfc fewbkt,tkbf xevb lf lf,fk[vfehbfyb 

cfsfdct,bc vfmcbvfkehfl lfijht,f 'kbth[vfehbfyb cfsfdct,blfy& 

cfofhvjj vjo.j,bkj,t,blfy fnvjcathjib [vfehbc ufvjc[bdt,bc 

itcfvwbht,kfl fewbkt,tkbf% 

- ,uthfvfbpjkbht,tkb vfcfkt,bc ufvj.tyt,bc ufsdfkbcobyt,f uflf[ehdbc^ 

ufhtsf rtlkt,bc^ iemafhyt,bc itvbydbc^ zbirhbcf lf rfht,bc lfghjtmnt,bcfc* 

- ntmyjkjubehb rjveybrfwbt,bc ,uthfbpjkfwbf lf ,uthfisfymvf* 

- cfvhtodtkj cfofhvjc nthbnjhbfpt [vfehbfyb vjo.j,bkj,t,bc ufykfut,bcfc 

,uthfbpjkbht,ekb ,jmct,bcf lf ufhcfwvt,bc vjo.j,f& 

itreviekb /fthbc ufvjcfidt,b vbkb^ cfdtynbkfwbj fy cfrjvghtcjhj 

lfyflufhbc /fthbc fcfqt,b [dhtkb eylf ufysfdcltc bct^ hjv ufvjc[bdt,ekb [vfehbc 

vfmcbvevb vbvfhsekb b.jc cfveifj flubkt,bc fy cfw[jdht,tkb cf[kbc vjgbhlfgbht 

v[fhtc& 

- fnvjcathjib [vfehbc ufvjvc[bdt,tkb lfyflufht,bc $'hfdt,bc ufvjcfwltkb 

,jmct,bc^ fbhneh,bybc lfyflufht,bc^ rjvghtcjht,bc^ dtynbkfnjht,bc lf c[df$ fbh-

/fthbc nhfmnib fewbkt,tkbf [vfehbc vf.exbc vjo.j,f& 

se [vfehbfyb cfsfdcb e[vfehj cfsfdct,c tvb]yt,f^ vfiby fewbkt,tkbf cfrvfhbcb 

,uthfbpjkfwbbc vmjyt uflfvqj,b rjycnhemwbt,bc ufvj.tyt,f^ hjvtkbw 

epheydtk.jac [vfehbc itvwbht,fc cfsfyflj ljytvlt& 
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§ 9&3&  UFHTVJ LF DB<HFWBF 

 

db,hfwbf tojlt,f vfnthbfkehb othnbkbc fy cbcntvbc vtmfybreh h[tdfc& 

cfofhvjj db,hfwbf ofhvjflutyc v.fhb c[tekt,bc $vfymfyt,bc^ vtmfybpvt,bc^ 

vjo.j,bkj,t,bc^ cfvityt,kj rjycnhemwbt,bc$ h[tdbs vj'hfj,fc^ hjvtkcfw flfvbfyb 

fqbmdfvc hjujhw h.tdfc& db,hfwbf fqb'dht,f vtmfybpvt,ib^ cflfw flubkb fmdc 

yfobkt,bc ,heydbs fy obycdkf-erecdkbs vj'hfj,fc& db,hfwbf itb'kt,f fq'hfc 

tktmnhjvfuybnehvf^ /blhjlbyfvbrehvf lf fthjlbyfvbrehvf 'fkt,vfw& 

ofhvjt,fib db,hfwbf itb'kt,f b.jc ntmyjkjubehb jgthfwbf $vfu& 

db,hjitvrdhbdt,bc^ lf.fkb,t,bc^ lfoyt[dbc^ db,hfwbekb ,ehqdbc^ vsbc mfyt,bc lf 

uheynbc ufa[dbtht,bc lf zhbc^ db,hjnhfycgjhnbht,bc lhjc$ fy sfyfehb ghjwtcb^ 

hjvtkbw itb'kt,f fqb'hfc vfymfyf-vtmfybpvt,bc vj'hfdb yfobkt,bc ,fkfycbht,bc 

lfhqdtdbc itltufl& db,hfwbf^ hjujhw cfofhvjj ufhtvjc afmnjhb^ ud[dlt,f 

kbsjylfvfveifdt,tk^ cfvsj-vjvgjdt,tk^ vtnfkehubek^ vfymfyfsvityt,tk^ 

cfvityt,kj^ fdbf- lf utvscfvityt,kj vhtodtkj,fib^ cjakbc vtehytj,fib^ 

nhfycgjhnpt lf cf[fk[j vtehytj,bc vhfdfk lfhuib& 

db,hjcfibib vjo.j,bkj,t,bf% 

- gytdvfnbrehb cfyuhtdb xfmexb $ufvjb.tyt,f mdfyf[ibhbc vjgjdt,bcfc* vflybc^ 

sb[bc^ abmfkbc^ mdbc vjyuhtdbcfc* vityt,kj,fpt - fcafknbc^ ,tnjybc cfafhbc 

vjyuhtdbcfc$* 

- ,tnjycfxfvjvc[vtkj fuhtufnb $mvybc db,hfwbfc^ hjvtkbw 10-]th fqtvfnt,f 

cfybnfhbek-/bubtyeh yjhvfc$* 

- tmcrfdfnjht,b $vityt,kj,fpt^ cfvsj lf vhtodtkj,bc c[df lfhut,ib$* 

- cf,ehqb lfput,b* 

-cfatbmhj lfput,b $cfatbmhj af,hbrfib db,hfwbf dhwtklt,f hjujhw 

/jhbpjynfkehb^ bct dthnbrfkehb vbvfhsekt,bs$* 

- cfvsj ,ehqb $ufvjb.tyt,f mdfyf[ibhbc^ abmfkbc lf c[df if[nt,ib$* 

- [tkbc gthajhfnjht,b $ufvjb.tyt,f cfcfhut,kj obfqbctekbc vjgjdt,bcfc$* 

- [tkbc db,hfnjht,b $vityt,kj,fpt lf cfvityt,kj ltnfkt,bc ofhvjt,bcfc$& 

db,hfwbbc evfhnbdtc cf[tc ofhvjflutyc /fhvjybekb $cbyecjblfkehb$ 

h[tdt,b& cfofhvjj gbhj,t,ib rb vfymfyf-lfyflufht,bc veifj,bc itltufl fqb'dht,f 

hsekb h[tdbsb vj'hfj,f $fgthbjlekb fy rdfpbgthbjlekb$& 

db,hfwbbc 'bhbsflb abpbrehb vf[fcbfst,kt,bf% db,hjuflfflubkt,bc 

fvgkbnelf $v$^ h[tdbc cbxmfhbc fvgkbnelf $v$ov$^ h[tdbc fxmfht,bc fvgkbnelf $v$ov2$^ 

h[tdbc gthbjlb $ov$ lf h[tdbc cb[ibht $/w$& 

abpbrehfl db,hfwbfcf lf [vfehc ijhbc ufyc[dfdt,f fh fhct,j,c& ufyc[dfdt,f 

fhct,j,c fqmvfib% db,hfwbfc flfvbfyb fqbmdfvc dtcnb,ekfhekb fgfhfnbs^ ituh'yt,bc 

jhufyjt,bs^ [jkj [vfehc - cvtybc jhufyjt,bs& 
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§ 9&3&1&  DB<HFWBBC VJMVTLT<F FLFVBFYBC JHUFYBPVPT LF 

UFHTVJPT 

 

flfvbfyb 'kbth vuh'yj,bfhtf vtmfybrehb h[tdt,bc vbvfhs& vfc eyfhb fmdc 

itbuh'yjc 10-3 - 10-4 vv fvgkbnelbc vmjyt vwbht h[tdt,bw rb& fvfcsfy^ hfw vtnbf 

cb[ibht^ vbs eahj vuh'yj,bfhtf flfvbfyb db,hfwbbc vbvfhs& flfvbfyib db,hfwbbc 

ituh'yt,f bo.t,f vfiby^ hjltcfw db,hjfxmfht,f cbv'bvbc 'fkbc fxmfht,bc 1)-c 

ufenjklt,f^ [jkj ecbfvjdyj ituh'yt,f - hjltcfw fxmfht,f cbv'bvbc 'fkbc fxmfht,bc  

4-5)-c fqotdc& flfvbfyvf db,hfwbf itb'kt,f itbuh'yjc vstkb c[tekbs $cfthsj 

db,hfwbf$^ c[tekbc wfkrtekb yfobkt,bs $flubkj,hbdb fye kjrfkehb db,hfwbf$ fy 

rjv,bybht,ekfl& flfvbfypt db,hfwbbc vjmvtlt,bc tatmnb lfvjrblt,ekbf db,hfwbbc 

cgtmnhek itvflutykj,fpt^ vbvfhsekt,fpt^ vjlt,bc flubkpt^ vjmvtlt,bc 

[fyuh'kbdj,fpt^ flfvbfybc bylbdblefkeh vuh'yj,bfhj,fpt& 

cfthsj db,hfwbf^ hjujhw otcb^ lf,fkb cb[ibhbcff^ vfuhfv lblb 

fvgkbnelbs& ufycfresht,bs cfibibf 6÷9 /w cb[ibhbc lbfgfpjybc h[tdt,b^ dbyfblfy fv 

pqdht,ibf evtntcb ibyfufyb jhufyjt,bc cfresfhb h[tdbc cb[ibht& fctsb cb[ibhbc 

h[tdt,vf itb'kt,f ufvjbodbjc ibyfufy jhufyjt,ib htpjyfycekb vjdktyt,b^ hfw 

ufvjbodtdc vfs aeymwbjyfkeh vjikbkj,fc fy mcjdbkt,bc lfcrljvfc& 

db,hfwbbc [fyuh'kbdfl lf cbcntvfnehfl vjmvtlt,fv itb'kt,f ufvjbodbjc 

#db,hjlffdflt,f@ $sfdbc nrbdbkb^ sfd,he[dtdf^ welb 'bkb^ ihjvbceyfhbfyj,bc 

lfmdtbst,f^ uekbc vjmvtlt,bc lfhqdtdf^ [tkt,bc nrbdbkb^ cf[cht,bc lffdflt,f^ rfybc 

vuh'yj,tkj,bc lfrfhudf^ cohfab fqupyt,f^ vj'hfj,bc itpqeldf$& lfhqdtekb 

aeymwbt,bc fqlutyf ytkf vblbc^ [ibhfl flubkb fmdc flfvbfybc lfbydfkblt,fc& 

flubkj,hbdb db,hfwbbc [fyuh'kbdb vjmvtlt,f flfvbfyib bodtdc 

cbc[k'fhqdt,bc cgfpvt,c^ oytdbc wdkbkt,fc^ cvtybc jhufyjt,bc lffdflt,fc^ 

v[tldtkj,bc itcecnt,fc^ wdkbkt,t,c wtynhfkehb-ythdekb cbcntvbc vjmvtlt,fib^ 

'dkbfy flubkt,ib vfhbkt,bc lfuhjdt,fc^ [hnbkt,bc uf'dfkt,fc^ cf[cht,bc 

ltajhvfwbfc^ vj'hfj,bc itpqeldfc& tc wdkbkt,t,b 'kbthlt,f otkboflbc wbd 

gthbjlib& ufycfresht,bs v'bvtf db,hfwbbc^ [vfehbcf lf lf,fkb ntvgthfnehbc 

thslhjekb vjmvtlt,f& 

db,hfwbf efh.jabsfl vjmvtlt,c fhf vfhnj flfvbfyt,pt^ fhfvtl bc fvwbht,c 

vfymfyf-lfyflufht,bc vfhub mvtlt,bc rjtabwbtync^ fxmfht,c ltnfksf wdtsfc^ [jkj 

htpjyfycekb vjdktyt,bc ufvj itb'kt,f vjo.j,bkj,f-lfyflufht,bcf lf cfvityt,kj 

rjycnhemwbt,bc yuhtdfw rb ufvjbodbjc& ufhlf fvbcf^ ,uthbsb cb[ibhbc lbfgfpjyib 

rjycnhemwbbc h[tdfc sfy f[kfdc ufhtvj cbdhwtib [vfehbc fq'dhfw& 

upt,pt uheynbc db,hfwbbc ufvj [lt,f ityj,f-yfut,j,fsf lfotdf $otkboflib 

2-3 vv-bs$ lf hqdtdf& cfhrbybupj cfnhfycgjhnj cfiefkt,t,bc vj'hfj,bcfc fq'hekb 

db,hfwbf fpbfyt,c vjo.j,bkj,t,c lf yfut,j,t,c^ [jkj flfvbfyt,c lf w[jdtkt,c emvybc 
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'kbth lbcrjvajhnc& o.kbc nhfycjhnbc vj'hfj,bcfc ajhvbhlt,f dtkt,b $db,hfwbf^ 

frecnbrehb ufvjc[bdt,f$^ hjvkt,bw efh.jabs ufdktyfc f[ltyc o.kbc wjw[fk 

cfv.fhjpt& 

.jdtkbdt ptvjs yfsmdfvblfy ufvjvlbyfht^ db,hfwbfcsfy ,h'jkf 

cjwbfkehfl vbpfyitojybkbf lf fewbkt,tkb^ [jkj trjyjvbrehfl - ufvfhskt,ekb& 

 

 

 

§ 9&3&2&  UFHTVJC LFWDF DB<HFWBBCFUFY 

 

db,hfwbfcsfy ,h'jkf ]th rbltd ghjtmnbht,bc cnflbfpt bo.t,f& lblb 

vybidytkj,f fmdc vjo.j,bkj,bc veif ht;bvbc cojh ithxtdfc& 

db,hfwbfc fvwbht,ty hjujhw fq'dhbc o.fhjib $db,hjltvgabht,bs$^ bct vbcb 

ufdhwtkt,bc upfpt $db,hjbpjkfwbbs$& 

db,hjltvgabht,f fhbc vfcfkbc eyfhb isfysmfc vtmfybrehb h[tdbc tythubf lf 

uff,ybjc bub& vfcfkbc lhtrflb ltajhvfwbbcfc h[tdbsb tythubf b[fh]t,f [f[eypt lf 

ufhlfbmvyt,f s,eh tythubfl& db,hjvisfysmvtkb $db,hjvfltvgabht,tkb$ lfafhdf 

ufvjb.tyt,f ajkflbc aehwkt,bcufy lfvpflt,ekb ufhcfwvt,bc^ itvjqj,dbc lf c[df 

ltnfkt,bc db,hfwbbc itcfvwbht,kfl& fv vbpybs db,hbht,ek ptlfgbhc afhfdty lblb 

ibyfufyb [f[eybc vmjyt vfcfkbs& 

vfqfkb cb[ibhbc db,hfwbbc itvs[dtdfib ufvjb.tyt,f h,bkb vfltvgabht,tkb 

vfcfkf^ hjujhbwff  htpbyf^ atnhb^ mtxf^ vfcnbrf $vfufkbsfl #fynbdb,hbnb-3@$& 

cfiefkj lf lf,fkcb[ibhekb db,hfwbbc itvs[dtdfib ufvjb.tyt,f vfufhb 

vfcfkf^ hjujhbwff v.fhb gkfcnvfct,b^ [t^ cgbkty'-ybrtkbcf lf ybrtk-nbnfybc 

ityflyj,t,b& 

vfltvgabht,tk cfiefkt,t,c vbtresdyt,f itcfptsb vfcfkt,bw& 

db,hjbpjkfwbf [jhwbtklt,f vth[td cbcntvfib lfvfnt,bsb lhtrflb 

rfdibhbc itnfybs^ hjvtkbw pqelfdc db,hfwbbc ufdhwtkt,fc& ghfmnbrfib fv vbpybs 

db,hjcfbpjkfwbj j,btmncf lf cf'bhrdtkc ijhbc fsfdct,ty lhtrfl tktvtync - 

fvjhnbpfnjhc $ajkflbc pfv,fhfc^ htcjhc^ htpbyf-gytdvfneh lf htpbyfvtnfkeh 

tktvtync lf f&i&$& fvjhnbpfnjhfl itb'kt,f htpbybc^ vthmybc^ rfexerbc^ mtxbc^ 

yfnehfkehb cfwj,bc ufvj.tyt,f& 

lbl tatmnc b'ktdf db,hfwbbc o.fhjc vjsfdct,f vfcbeh cf'bhrdtkpt& 

cf'bhrdkbc bhudkbd ybflfuib rtslt,f 7 cv cbcmbc /fthbc iht^ [jkj cf'bhrdtkcf lf 

db,hfwbbc o.fhjc ijhbc sfdclt,f lhtrflb vfcfkbc iefcflt,b& .jdtkbdt tc 

vybidytkjdyfl pqelfdc db,hfwbbc ufdhwtkt,fc& 
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§ 9&4&  BYAHF<UTHF^ EKNHF<UTHF LF UFHTVJ 

 

byahf,uthf fhbc 20 /w-pt yfrkt,b cb[ibhbc vtmfybrehb h[tdf^ hjvtkbw 

dhwtklt,f lhtrfl ufhtvjib& byahf,uthekb h[tdf 'bhbsflfl tvjhxbkt,f ,uthekb 

h[tdt,bc rfyjypjvbtht,t,c^ vfuhfv lf,fkb cb[ibht ufhrdtek sfdbct,eht,t,cfw 

fybzt,c% 

-byahf,uthf cvtyflb ,utht,bcfufy ufyc[dfdlt,f vybidytkjdyfl uh'tkb nfkqbs* 

- /fthbc ufhtvjib byahf,uthf^ cvtyflb ,utht,bcufy ufyc[dfdt,bs^ lbl vfy'bkpt 

dhwtklt,f $vbcb tythubbc vwbhtl isfysmvbc ufvj$& byahf,uthbc byntycbdj,bc cfpjvb 

thstekbf dn$v2^ [jkj byntycbdj,bc ljybcf - l,& 

byahf,uthbc ptvjmvtlt,fc flfvbfyb itb'kt,f ufybwlbltc hjujhw veifj,bc^ bct 

lfcdtyt,bc gthbjlib& byahf,uthekb nfkqt,b sfy f[kfdc ,tdh ,eyt,hbd ghjwtcc - 

vbobc'dhfc^ dekrfybc fvjahmdtdfc^ pqdbc mfhbi[fkc& 

,tdh cfofhvjj ghjwtcc sfy f[kfdc ufhtvjib 'fkbfy lf,fkb cb[ibhbc 

byntycbehb byahf,uthekb nfkqt,bc ufvjc[bdt,f& fct^ vfufkbsfl^ byahf,utht,b 

ofhvjbmvyt,f lueibfyb rjvghtcjht,bc^ htfmnbekb 'hfdt,bc^ neh,byt,bc^ lbptkbc 

'hfdt,bc^ tkvfdkbc^ cfvhtodtkj dtynbkfnjht,bc lf c[df vc[dbkuf,fhbnekb vfymfyf-

vtmfybpvt,bc veifj,bcfc& byahf,uthekb h[tdt,b f[kfdc cffdbfwbj lf rjcvjcehb 

ntmybrbc veifj,fc& fdbfwbfib byahf,uthbc o.fhjc ofhvjflutyc htfmnbekb 'hfdbc 

neh,byf lf rjvghtcjhb& htfmnbekb 'hfdt,b lf hfrtnt,b ofhvjmvybfy 

lf,fkcb[ibhekb cgtmnhbc $1÷100 /w lbfgfpjyib$ byahf,uthek nfkqt,c& 

flfvbfybc jhufybpvb 'kbth vuh'yj,bfhtf byahf,uthekb nfkqt,bc vbvfhs& 

lf,fkcb[ibhekb h[tdt,bc  [fyuh'kbdfl ptvjmvtlt,f bodtdc cbcecntc^ lfqkbkj,fc^ 

.ehflqt,bcf lf ihjvbceyfhbfyj,bc lfmdtbst,fc^ ufqbpbfyt,ekj,fc^ 'bkbc lfhqdtdfc^ 

sfdbc nrbdbkc^ .ehbc ljkehb facrbc cfuh'yj, vj'hfj,fc* pjubths flfvbfyib acbmbeh  

lfhqdtdfcfw rb bodtdc& 

htfmnbekb sdbsvahbyfdblfy 200-300 v lfijht,bs v.ja flfvbfyt,c exylt,fs 

evbptpj ibibc uh'yj,f^ vfnekj,c fhnthbekb oytdf& htfmnbekb 'hfdbc veifj,bcfc 

flubkb fmdc uek-vrthlbc^ vewkbc qhec ith.tdfc* bmvyt,f vlujvfhtj,f^ hjvtkbw 

offufdc pqdbc fdflv.jaj,fc^ dbsfhlt,f sfd,hec[dtdf^ uekbchtdf& ufycfresht,bs 

fhf[tkcf.htkbf 2÷15 /w cb[ibhbc byahf,uthekb nfkqt,b jhufybpvib htpjyfycekb 

vjdktyt,bc itcf'kj ufydbsfht,bc ufvj& 

flfvbfybcfsdbc ufycfresht,bs cfibibf 7 /w cb[ibhbc byahf,uthf^ hfvltyflfw 

itcf'kt,tkbf sfy[dtlhf ndbybc ,bjltybc α-hbsvsfy& 1÷3 /w cb[ibhbc lbfgfpjyib 

byahf,uthf bodtdc ;fyu,flbc ervfhbcj,fc^ ceysmdbc hbsvbc lfhqdtdfc& 

5÷10 /w cb[ibhbc byahf,uthf bodtdc ibyfufyb jhufyjt,bc db,hfwbfc^ uek-vrthlib lf 

vewkbc mdtlf yfobkib vnrbdytek ituh'yt,t,c^ ibibc uh'yj,fc^ dtcnb,ekfhekb 

fgfhfnbc aeymwbbc lfhqdtdfc* 
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8÷12 /w cb[ibhbc lbfgfpjybc byahf,uthf bodtdc nrbdbkc [th[tvfkib* 

eahj vfqfkb cb[ibhbc lbfgfpjyib itbvxytdf vnrbdytekb cbvgnjvt,b% gbhbc 

qheib^ [f[fib^ cfifhlt ,einib^ cojh yfokfdib^ pjubths reysib& 

vbe[tlfdfl bvbcf^ hjv byahf,uthekb nfkqt,b 'fkbfy efh.jabsfl vjmvtlt,c 

flfvbfypt^ byahf,uthekb h[tdbc byntycbdj,f fv;fvfl fh yjhvbhlt,f bv vbptpbc ufvj^ 

hjv bub fhfcfrvfhbcflff itcofdkbkb& 

byahf,uthek nfkqt,sfy ,h'jkbc 'bhbsflb qjybc'bt,t,bf% 

-vfymfyfsf cohfacdkbfyj,bc fvfqkt,f* 

-lblb pjvbc rjycnhemwbt,bc cbvnrbwbc ufphlf* 

-lf,fkcb[ibhekb db,hfwbbc sfdblfy fwbkt,f* 

-htfmnbekb nbgbc vf.ext,bc vjo.j,f& 

 

EKNHF<UTHF& eknhf,uthfc vbfresdyt,ty 16-20 r/w-pt vfqfkb cb[ibhbc 

h[tdt,c^ hjvkt,cfw flfvbfybc .ehb dth fqbmdfvc& eknhf,uthbc cbv'kfdht hfvltybvt 

rbkjdfnc fqotdc& 

eknhf,uthf [ibhfl ud[dlt,f ,eyt,fib - eknhf,uthf f[kfdc ajskt,bc 

ihbfkc^ pqdbc vjmwtdbc [vfehc lf c[d& w[jdtksf cfv.fhjib vbcb lf[vfht,bs 

cheklt,f vstkb hbub cfcbwjw[kjl vybidytkjdfyb aeymwbt,b% qfveht,bc 

tmjkjrfwbf^ votht,bc cbuyfkt,b lf c[d& 

cfofhvjj gbhj,t,ib lf,fkcb[ibhekb eknhf,uthf  [ibhfl ofhvjbmvyt,f 

fthjlbyfvbrehb ghjwtct,bc lhjc lf ofhvjflutyc [vfehbc $cvtyflb ,utht,bc$ 

sfyfvupfdhc& eknhf,uthf ofhvjbmvyt,f  htfmnbekb 'hfdt,bc^ fbhbc neh,byt,bc^ 

v'kfdhb gytdvj'hfdt,bc lf c[d& veifj,bcfc& 

eknhf,uthf afhsjl ufvjb.tyt,f ntmybrbcf lf vhtodtkj,bc c[dflfc[df lfhuib^ 

vtlbwbyfib& 

lf,fkcb[ibhekb eknhf,uthf vfqfkcb[ibhek [vfehsfy thsfl rfhufl 

dhwtklt,f /fthib^ vfuhfv cvtyflb ,uthbsb nfkqt,bcufy ufyc[dfdt,bs itcfvxytdfl 

cecnlt,f h[tdbc o.fhjlfy lfijht,fcsfy thsfl lf f[fcbfst,c cf/fthj cbdhwtib 

fhfsfyf,fhb byntycbdj,f& 

vfqfkcb[ibhekb eknhf,uthf nfkqbc vjrkt cbuh'bc ufvj rfhufl isfbysmvt,f 

ufhtvjc vbth^ hbc ufvjw nfkqf fh dhwtklt,f /fthib lf eknhf,uthbc  ptvjmvtlt,f 

flfvbfypt itvjbafhukt,f kjrfkehb ptvjmvtlt,bs $it[t,bcfc$& 

cbs[tib eknhf,uthbc ufdkfc sfy f[kfdc rfdbnfwbbc tatmnb - wfkrtekb 

e]htlt,bc lfikf lf mcjdbkt,ib c[dflfc[df wdkbkt,f& 

mcjdbkbs isfysmvekb eknhf,uthbc tythubf cf,jkjj ]fvib uflflbc cbs,jib^ 

hfw bodtdc c[tekbc ntvgthfnehbc fotdfc& lf,fkb byntycbdj,bc eknhf,uthbc nfkqbc 

vjmvtlt,bcfc 'bhbsflfl fqb'dht,f s,ehb tatmnb^ pjvbthb byntycbdj,bc eknhf,uthbc 

vjmvtlt,fv itb'kt,f ufvjbobjc gfhfkbpb^ [jkj vfqfkb byntycbdj,bc eknhf,uthfv - 
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cbrdlbkb& flfvbfyb^ hjvtkbw [ibhfl ufybwlbc eknhf,uthekb h[tdt,bc vjmvtlt,fc^ 

ezbhc .ehflqt,bc vjrhtaf lf ojyfcojhj,bc lfwdf& eknhf,uthf bodtdc ythdekb 

cbcntvbc aeymwbjyfkeh lfhqdtdfc^ oytdbc wdkbkt,fc^ cbc[kbc itvflutykj,bcf lf 

sdbct,t,bc wdkbkt,t,c& [ibhbf xbdbkb sfdbc nrbdbkpt^ cohfa lfqkfpt lf cvtybc 

lfmdtbst,fpt& 

vjmvtlb cfybnfhbek-/bubtyehb yjhvt,bs eknhf,uthbc oytdbc ljyt 16-20 r/w 

cb[ibhbc lbfgfpjyib fh eylf fqtvfnt,jltc itcf,fvbcfl 75-110 l,^ [jkj 20-100 r/w 

cb[ibhbc lbfgfpjyib ,uthbsb oytdbc cfthsj ljyt fh eylf fqtvfnt,jltc 110 l,-c& 

 

 

 

§ 9&5&  TKTMNHJVFUYBNEHB NFKQT<B LF UFHTVJ 

 

tktmnhjvfuybnehb nfkqt,bc tythubf afhsjl ufvjb.tyt,f vtwybtht,bcf lf 

ntmybrbc .dtkf cathjib% vhtodtkj,fib^ hflbjrfdibhib lf hflbjvfeo.t,kj,fib^ 

ntkt[tldfib^ hflbjkjrfwbfib^ hflbjvtntjhjkjubfib lf fcnhjyjvbfib^ 

hflbjyfdbufwbfib^ vtlbwbyfib& ufhtvjib tktmnhjvfuybneh dtkt,c fdhwtkt,c 

ntmyjkjubehb ghjwtct,bcfsdbc tktmnhjvfuybnehb tythubbc ofhvjvmvytkb^ 

uflfvwtvb lf ufvjv.tyt,tkb cbcntvt,b& fct^ vfufkbsfl^ tktmnhjvfuybnehb dtkt,b 

fqb'dht,f tktmnhjnhfycgjhnbc vj'hfj,bcfc^ tktmnhjuflfvwtvb [fpt,bc ufdkbc 

pjyfib& rjcvjcehb fgfhfnt,bc aeymwbjybht,fc sfy f[kfdc hflbjuflfvwtvb cbcntvt,bc 

tktmnhjvfuybnehb ufvjc[bdt,f^ hjvkbc ptvjmvtlt,bc itltufl [ehlt,f bjyjcathj& 

tc fhsekt,c  hflbjrfdibhc lf pju]th ite'kt,tkc [lbc vbc htuekbht,fc& 

tktmnhjvfuybnehb nfkqt,bc [tkjdyehb o.fhjt,bf% vjmvtlb 

tktmnhjlfyflufht,b^ bylemnjht,b^ utythfnjht,b^ nhfycajhvfnjht,b^ 

tktmnhjvfuybnt,b^ fyntyt,b^ ptvfqfkb cb[ibhbc utythfnjht,b lf c[d& 

tktmnhjvfuybnehb ufvjc[bdt,bc ,eyt,hbdb o.fhjt,bf% fnvjcathekb 

tktmnhj,f^ vpbc lf ufkfmnbrbc hflbjufvjc[bdt,f^ ltlfvbobc tktmnhekb lf 

vfuybnehb dtkt,b& 

tktmnhjvfuybnehb nfkqt,b vfcbc fhvmjyt ufvjc[bdt,ff^ hjvtkbw ajnjyt,bs  

dhwtklt,f& ajnjyb $,th'& photos - cbyfskt$ fye mdfynb fhbc yekjdfyb vfcbc vmjyt 

tktvtynfhekb yfobkfrt,bc yfrflb& fctsb yfrflbc cf[bs dhwtklt,f ufhtvjib 

hflbjnfkqt,b^ [bkekb cbyfskt^ fuhtsdt kfpthbc^ eknhfbbcathb^ byahfobstkb^ 

htynutyb lf γ-ufvjc[bdt,f& 

/fthib tktmnhjvfuybnehb dtkb $TVD$ dhwtklt,f tktmnhjvfuybnehb 

nfkqt,bc cf[bs& vbcb ufdhwtkt,bc cbxmfht cbyfskbc cbxmfhtc ef[kjdlt,f& 

tktmnhjvfuybnehb h[tdt,bc 'bhbsflb gfhfvtnht,bf% nfkqbc cbuh't $λ$^ h[tdbc 

cb[ibht $f$ lf ufhtvjib ufdhwtkt,bc cbxmfht $c$& 
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λ=c/f;         c=3.108 v$ov 
tk& vfuybnehb dtkb [fcbfslt,f cbdhwtib eo.dtnfl ufdhwtkt,bs^ lfve[nek 

yfobkfrt,pt lf tk& ltypt vjmvtlt,bc eyfhbs^ hbc itltuflfw tk& vfuybnehb dtkbc 

tythubf ufhlfbmvyt,f tythubbc c[df cf[tib& 
tktmnhjvfuybnehb nfkqt,bc cgtmnhb h[tdbc cb[ibhbc fy nfkqbc cbuh'bc 

vb[tldbs gbhj,bsfl b.jaf lbfgfpjyt,fl $w[& =9-2$ 

                                                                                                                  

 w[hbkb =9-2 

tktmnhjvfuybneh h[tdfsf cgtmnhb 

 

cb[ibhbc lbfgfpjyb 
nfkqt,bc 

lbfgfpjyb 

h[tdfsf 

cb[ibht 

nfkqbc cbuh't 

lf,fkb cb[ibht 

byahflf,fkb 

lf,fkb 

cfvhtodtkj 

,uthbsb 

0^003-0^3 /w 

0^03-3^0 /w 

3-300 /w 

300 /w-30 r/w 

107-106 rv 

106-104 rv 

104-102 rv 

102-10 rv 

vfqfkb cb[ibht 

uh'tkb 

cfiefkj 

vjrkt 

30-300 r/w 

300 r/w-3 v/w 

3-30 v/w 

10-1 rv 

1 rv-100 v 

100-10 v 

 

eknhfvfqfkb 

cb[ibht$hflbjvfeo.t,kj,f^ 

hflbjrfdibhb^ ntktdbpbf$ 

eknhfvjrkt 30-300 v/w 10-1 v 

ptvfqfkb cb[ibht 

$hflbjkjrfwbf^ 

hflbjvfhsdf$ 

ltwbvtnhekb 

cfynbvtnhekb 

vbkbvtnhekb 

300 v/w-3 u/w 

3-30 u/w 

30-300 u/w 

100-10 cv 

10-1 cv 

10-1 vv 

 

tktmnhjvfuybnehb dtkb ofhvjflutyc wdkflb tktmnhekb dtkbcf lf vfcsfy 

eo.dtnfl lfrfdibht,ekb vfuybnehb dtkbc thsj,kbj,fc& 

yt,bcvbthb o.fhjc bhudkbd tktmnhjvfuybneh dtkc .jaty cfv pjyfl%  

f[kj pjyf - bylemwbbc pjyf*  

iefktlehb pjyf - bynthathtywbbc pjyf* 

ijhtekb pjyf - nfkqehb pjyf fye ufvjc[bdt,bc pjyf& 

veif cfsfdcib bctsb o.fhjc fhct,j,bc itvs[dtdfib^ hjvtkbw ufvjfc[bdt,c 

uh'tk^ cfiefkj^ vjrkt lf eknhfvjrkt nfkqt,c^ zfh,j,c bylemwbbc dtkb^ [jkj 

vbrhjnfkqt,bc ofhvjmvybcfc - iefktlehb lf ufvjc[bdt,bc dtkb& 

o.fhjlfy bylemwbbc dtkbc ufdhwtkt,bc gbhj,bsb vfy'bkbf% 
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uh'tkb nfkqt,bcfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&160-500 v* 

cfiefkj nfkqt,bcfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&16-160 v* 

vjrkt nfkqt,bcfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&1^6-16 v* 

vtnhekb nfkqt,bcfsdbc&&&&&&&&&&&&&&&&&&&&&&&&&16 cv - 1^6 v* 

ltwbvtnhekb nfkqt,bcfsdbc&&&&&&&&&&&&&&&&&&&&1^6 - 16 cv* 

cfynbvtnhekb nfkqt,bcfsdbc&&&&&&&&&&&&&&&&0^16 - 1^6 cv& 

bylemwbbc dtkbc tktmnhek lf vfuybneh vlutytkt,c ijhbc fh fhct,j,c 

ufycfpqdhekb lfvjrblt,ekt,f lf bcbyb itb'kt,f ,tdhfl ufyc[dfdlt,jlyty 

thsvfytsbcufy& bylemwbbc pjyfib tktmnhekb lf vfuybnehb vlutytkt,bc 

lf'f,ekj,t,bc afpehb uflfyfwdkt,f 900-bc njkbf% hjltcfw ths-thsb vfsufyb fqotdc 

vfmcbvevc^ vtjht vbybvevc fqotdc& 

ufvjc[bdt,bc pjyfib tktmnhjvfuybnehb dtkbc jhbdt vlutytkbc lf'f,ekj,t,b 

dfpfib tvs[dtdf thsvfytsc lf yt,bcvbth vjvtynib ghjgjhwbek lfvjrblt,ekt,fibf 

thsvfytssfy& 

ufvjc[bdt,bc o.fhjlfy lfijht,bc rdfklfrdfk tktmnhjvfuybnehb dtkb 

cohfafl cecnlt,f $vbbktdf$& 

vrdtshfl vbvfhsekb ufvjc[bdt,bc o.fhjc - fyntybc itvs[dtdfib se fyntybc 

pjvt,b vybidytkjdyfl fqtvfnt,f ufvjc[bdt,bc nfkqbc cbuh'tc^ ufvjc[bdt,bc pjybc 

cfpqdfhb ijhc uflfbotdc& 

hfvltyflfw bylemwbbc pjyfib v.jab flfvbfyb ufybwlbc c[dflfc[df cblblbc 

tktmnhekb lf vfuybnehb dtkt,bc ptvjmvtlt,fc^ fvltyfl c[dflfc[df cb[ibhbc 

~lf,fkb^ vfqfkb lf ptvfqfkb` tktmnhekb dtkbs flfvbfyt,bc lfc[bdt,bc itafct,f 

[lt,f wfk-wfkrt^ dtkbc tktmnhekb lf vfuybnehb vlutytkt,bc lf'f,ekj,t,bs& 

tktmnhekb dtkbc lf'f,ekj,bc cfpjvb thstekbf djknb$vtnhb ~d$v`^ [jkj 

vfuybnehb dtkbc lf'f,ekj,bcf - fvgthb$vtnhb ~f$v`& 

ufvjc[bdt,bc pjyfib^ ghfmnbrekfl hjvtkibw bv.jat,bfy ptvfqfkb cb[ibhbc 

fgfhfnehfcsfy v.jab flfvbfyt,b^ dtkbc byntycbdj,f afclt,f tythubbc yfrflbc 

cbvrdhbdbc vb[tldbs^ t&b& ptlfgbhbc thstekpt lfwtvekb tythubbc hfjltyj,bs& fv 

itvs[dtdfib tythubbc yfrflbc cbvrdhbdt ufvjbcf[t,f thstekbs dfnb$v2 fy ofhvjt,ekb 

thstekt,bs% vbkbdfnb$cv2 lf vbrhjdfnb$cv2& 

tythubbc yfrflbc cbvrdhbdt $P$ itb'kt,f itafcltc o.fhjlfy lfijht,bs $R$^ se 

wyj,bkbf ufvjc[bdt,ekb cbv'kfdhbc cblblt $W$% 

R=W/(4πR2) 
cfvhtodtkj cfsfdct,ib^ lf[ehek cbdhwtib bmvyt,f gbhlfgbhb lf fhtrdkbkb 

nfkqt,bc ufyfobkt,bc hsekb cehfsb& fcts itvs[dtdfib itcf'kt,tkbf vlufhb 

nfkqt,bc ofhvjmvyf lf lfc[bdt,bc gbhj,t,b bylemwbbc pjyfib lfc[bdt,bc gbhj,t,bc 

fyfkjubehbf& 
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vjveifdtsf lfc[bdt,bc gbhj,t,bc /bubtyehb itafct,bcfsdbc tktmnhjvfuybnehb 

dtkbc abpbreh vf[fcbfst,kt,sfy thsfl lblb vybidytkj,f fmdc lfc[bdt,bc [fcbfsc 

$velvbdb fy wdkflb$ lf cfofhvjj ufhtvjc sfyv[kt, abpbreh lf mbvbeh afmnjht,c& 

 

 

 

§ 9&5&1&  TKTMNHJVFUYBNEHB DTKT<BC {TKJDYEHB O>FHJT<B 

 

tythutnbrbc lf tktmnhbabrfwbbc ufydbsfht,fcsfy thsfl afhsj ufvj.tyt,fc 

gjekj,c vfqfkb lf ptvfqfkb 'f,dbc wdkflb ltybc c[dflfc[df tktmnhjvjo.j,bkj,f^ 

hjvkbc lfybiyekt,ff ijh vfy'bkpt tythubbc uflfwtvf lf ufyfobkt,f& 100^ 220^ 330^ 

500 lf 750 rd 'f,dbc tktmnhjuflfvwtvb [fpt,b^ qbf ufyvfyfobkt,tkb vjo.j,bkj,t,b^ 

lfwdbc lf fdnjvfnbrbc vjo.j,bkj,t,b^ ufvpjvb [tkcfo.jt,b^ itvrht,b^ itvfthst,tkb 

cfkntt,b lf lfv[vfht vjo.j,bkj,t,b cfvhtodtkj cb[ibhbc tktmnhekb dtkbc 

o.fhjt,c ofhvjflutyc& tktmnhekb dtkbc lf'f,ekj,bc lf uflfyfwdkt,bc ltybc 

cblblt^ hjvtkbw ufbdkbc vfqfkdjkneh mdtcfluehib lf cf/fthj [fpt,pt veifj,bcfc 

tktmnhek dtkib v.jab flfvbfybc c[tekib^ vth.tj,c afhsj pqdht,ib% 2 ÷ 45 d$v lf 6 

÷ 570 vrf lf lfvjrblt,ekbf ufvjc[bdt,bc o.fhjc [fcbfspt lf 'f,dfpt& flfvbfypt 

tktmnhekb dtkbc ptvjmvtlt,bc lhj lfvjrblt,ekbf itcfchekt,tk jgthfwbfpt lf 

vth.tj,c cfveifj wdkfib oesblfy hfvltybvt cffsfvlt& 

tktmnhjvfuybnehb dtkbc ofhvjmvyfcsfyff itho.vekb hflbjuflfvwtvb 

vjo.j,bkj,t,bc rjycnhebht,f lf cfwltkb tmcgkefnfwbf& cfveifj flubkpt dtkbc 

lf'f,ekj,fv itb'kt,f 200 d$v-c vbfqobjc& tktmnhjvfuybnehb dtkbc cblblt 

ufybcfpqdht,f vfqfkcb[ibhekb tktvtynt,bc trhfybht,bc [fhbc[bs^ uflfvwtvt,bc lf 

fyntybc nbgbs& ufycfresht,bs v'bvt ihjvbc gbhj,t,b bmvyt,f fhfcbvtnhbek fyntyfpt 

uflfvwtvbc veifj,bc lhjc& thslhjekfl hfvltybvt uflfvwtvbc ufvjwlbcfc dtkbc 

lf'f,ekj,f vybidytkjdyfl bphlt,f $cbv'kfdhtsf itrht,bc itltufl$& 

hflbj- lf ntktwtynht,bc utythfnjht,bc lfh,fpib fo.j,bkbf c[dflfc[df 

lbfgfpjybc lf cbv'kfdhbc 20-vlt uflfvwtvb& tktmnhjvfuybnehb tythubbc 

ufvjc[bdt,bc 'bhbsflb o.fhjt,bf uflfvwtvt,bc ,kjrt,bc fhftatmnehfl trhfybht,ekb 

vfqfkcb[ibhekb tktvtynt,b^ fhftrhfybht,ekb ablthbc [fpt,b lf vfrjvenbht,tkb 

vjo.j,bkj,t,b& tktmnhjvfuybnehb dtkbc o.fhjf fuhtsdt fyntybc cbcntvf hjujhw 

fyntybc dtkbc nthbnjhbfpt^ bct cfofhvjj cfsfdct,ib& fyntyfsf dtkbc e,fypt 

vfqfkcb[ibhekb dtkbc lf'f,ekj,fv itb'kt,f 60-200 d$v-c vbfqobjc& 

ntktwtynhbc cffgfhfnj lfh,fpib sfyfvtlhjdt uflfvwtvbc vbth itmvybkb 

tkvfuybnehb dtkbc cblblt bwdkt,f 1 ÷ 12 d$v-bc afhukt,ib^ [jkj vfuybnehb dtkbc 

lf'f,ekj,f - 0^2 ÷ 2^0 f$v-bc afhukt,ib& fyntyfsf dtkpt tkvfuybnehb dtkbc cblblt 
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itflutyc 2^0 ÷ 9^5 d$v^ [jkj cfntktdbpbj fyntybc rjirpt vboblfy c[dflfc[df ljytpt - 

9 ÷ 450 d$v& 

uflfvwtv hflbjwtynht,ib $cfpqdfj^ cfstdpfj^ vlbyfhbc akjnb$ uflfvwtvb 

vjo.j,bkj,t,b mvybfy 'kbth tktmnhjvfuybneh dtkc& hfvltybvt uflfvwtvbc 

thslhjekfl veifj,bcfc dtkbc lf'f,ekj,f vybidytkjdyfl bphlt,f& 

cfvjmfkfmj cf/fthj akjnbc hflbjuflfvwtvb wtynht,bc cfsfdct,ib tvd-bc 

lf'f,ekj,f cfrvfjl afhsj pqdht,ib vth.tj,c& vfc tvfnt,f bcbw^ hjv cfveifj 

flubkt,pt vtntjhjkjubehb gbhj,t,b .jdtksdbc [tkcf.htkb fhff^ itbvxytdf /fthbc 

fvfqkt,ekb ntvgthfnehf lf lf,fkb afhlj,bsb ntybfyj,f^ [jkj 

cfiefkjcb[ibhekb lbfgfpjybc ,uthbsb oytdbc ljytv itb'kt,f 90 l,-c vbfqobjc& 

[jvfklbc hflbjcfluehib afhsjl ufvjb.tyt,f vjrktnfkqjdfyb lf 

cfiefkjnfkqjdfyb uflfvwtvt,b^ hjvkt,bw mvybfy v'kfdh tkmnhjvfuybneh dtkc& 

hflbjcfluehbc veifj,bcfc utv,fyb lf lfyfityb bv.jat,f fyntybc^ fuhtsdt vtjhflb 

ufvjc[bdt,bc o.fhjt,bc $kbsjyehb rjycnhemwbt,b^ udfhkb^ fhfvjmvtlb fyntyt,b$ vbth 

ufvjc[bdt,ekb tktmnhjvfuybnehb dtkbc vjmvtlt,bc pjyfib& 

hflbjkjrfwbfib^ hflbjyfdbufwbfib^ vtntjhjkjubfib^ fcnhjyjvbfib^ 

hflbjcgtmnhjcrjgbfib^ utjltpbfib lf ,bhsdek ntmybrfib afhsjl ufvjb.tyt,f 

ptvfqfkb cb[ibhbc tythubf& 

hflbjcfkjrfwbj cfluehbc lfc[bdt,bc 'bhbsfl o.fhjc ofhvjflutyc fyntyfsf 

cbcntvf& qbf fyntyfsf cbcntvbc vbth cfveifj flubkpt itmvybkb ufvjc[bdt,bc 

byntycbdj,fv itb'kt,f 10 vdn$cv-c vbfqobjc& fyntybc ,heydbcf lf crfybht,bc lhjc 

cffvmhjc vstkb gthcjyfkb ufybwlbc vbrhjnfkqt,bc ptvjmvtlt,fc& hfvltybvt 

hflbjcfkjrfwbj cbcntvbc thslhjekfl veifj,bcfc itbvxytdf tythubbc yfrflbc 

cbvrdhbdbc ufphlf& 

gjkbujypt hflbjcfkjrfwbj cbcntvbc ufvjwlbcfc ihjvbc gbhj,t,b 

lfvjrblt,ekbf gjkbujybc  afhsj,pt lf vjveifdt cflueht,bc hfjltyj,fpt& 

 c[dflfc[df lfybiyekt,bc $cfvupfdhj^ cfnhfycgjhnj^ cfhtofj^ ntmybrehb^ 

cfvtwybthj-rdktdbsb lf c[d&$ [jvfklt,bc yfdbufwbbc vbpybs ufvjb.tyt,f ijhb lf f[kj 

lfsdfkbtht,bc hflbjcfkjrfwbj cflueht,b& ptlf ,jufpt vjynf;lt,f fyntybc cbcntvf^ 

hjvtkbw ptvfqfkb cb[ibhbc tythubbc ufvjc[bdt,bc o.fhjf& [jvfklbc trbgf;bc 

lfc[bdt,bc byntycbdj,f afhsj pqdht,ib vth.tj,c lf lfvjrblt,ekbf fyntybc 

lfrblt,bc cbvfqktpt^ vbc nbgpt^ ufvjc[bdt,bc cbv'kfdhtpt^ fyntybc uf'kbtht,bc 

rjtabwbtynpt^ [jvfklbc fhmbntmnehfpt^ [jvfklbc kbsjyehb rjycnhemwbt,blfy 

tktmnhjvfuybnehb nfkqt,bc fhtrdkfpt& 

cfvjmfkfmj fdbfwbbc hflbjcfkjrfwbj cbcntvbc vbobcgbhf vjo.j,bkj,bc 

itvflutykj,fib itlbc c[dflfc[df lfybiyekt,bc hflbjcfkjrfwbj cflueht,b 

$lfsdfkbtht,bc^ lfcf]ljvb^ cflbcgtxthj lf vtntjhjkjubehb$& vbobcgbhf 
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hflbjlfyflufht,bc cffyntyj vjo.j,bkj,f vbrhjnfkqjdfyb ufvjc[bdt,bc v'kfdh 

o.fhjc ofhvjflutyc& 

tktmnhjvfuybnehb dtkbc ufvjc[bdt,bc o.fhjf fuhtsdt sdbsvahbyfdbc fyntyf^ 

hjvkbc ufvjc[bdt,f [fcbfslt,f byntycbdj,bcf lf ufvjc[bdt,bc [fcbfsbc wdfkt,flj,bs& 

tythubbc yfrflbc cbvrdhbdbc ljyt lfvjrblt,ekbf cfkjrfwbj vjo.j,bkj,bc 

cbv'kfdhtpt^ fyntybc fotdbc cbvfqktpt^ ufyatyfpt^ ufvjc[bdt,bc vbvfhsekt,fpt^ 

o.fhjlfy lfijht,fpt& 

cfynbvtnhekb lf vbkbvtnhekb nfkqt,bc lbfgfpjybc hflbjcfkjrfwbj 

cfiefkt,t,b afhsjl ufvjb.tyt,f /blhjvtntjhjkjubeh cfvcf[ehib qhe,tksf 

cbcntvbc^ ztmf-me[bkbc rtht,bc fqvjcfxtyfl^ vfspt lfcfrdbhdt,kfl lf flubk-

vlt,fhtj,bc ufycfcfpqdhfl& fv itvs[dtdfibw lfc[bdt,bc 'bhbsfl o.fhjc fyntyf 

ofhvjflutyc& 

hflbjcfkjrfwbj cfluehbc ,kjrt,bc fo.j,fc^ htuekbht,fc lf htvjync 

itb'kt,f f[kltc fhf[tkcf.htkb ufhtvj afmnjht,b% h,bkb htynutybc ufvjc[bdt,f 

$hjvtkcfw mvybc vfqfkb fyjlehb 'f,dbc tktmnhjdfreevehb [tkcfo.jt,b$^ rf,byfib 

veifj,bcfc - /fthbc vfqfkb ntvgthfnehf^ vfqfkcb[ibhekb [vfehb^ /fthbc 

jpjybht,f& 

hflbjhtktehb rfdibhbcfsdbc ufvjb.tyt,f vbrhjnfkqt,bc lbfgfpjyb& 

hflbjhtktehb [fpbc fgfhfnehfib ufvjb.tyt,f kbsjyrthfvbrbc nhbjlt,b^ 

rkbcnhjyt,b^ vch,jkb nfkqbc tktmnhjyvbkfrt,b^ h[tdbsb rjyneht,b^ hjvkt,bw 

ptvfqfkb cb[ibhbc ufvjc[bdt,bc 'bhbsfl o.fhjt,c ofhvjflutyty& cfluehbc 

rjycnhemwbfv eylf epheydtk.jc cfrvfhbcb trhfybht,f lf lfc[bdt,bc byntycbdj,f 

eylf b.jc lfcfidt,b cblblbc afhukt,ib $fhf evtntc 10 vrdn$cv2$& fdfhbek-cfhtvjynj 

cfveifjt,bc lhjc lfc[bdt,fv itb'kt,f 18-44 vrdn$cv2-c vbfqobjc& 

 

 

 

§ 9&5&2&  TKTMNHJVFUYBNEHB DTKBC VJMVTLT<F 

FLFVBFYBC JHUFYBPVPT 

 

tktmnhjvfuybnehb dtkbc ,bjkjubehb tatmnb lfvjrblt,ekbf 

tktmnhjvfuybnehb nfkqt,bc cb[ibhbc lbfgfpjypt^ byntycbdj,fpt^ lfc[bdt,bc 

[fyuh'kbdj,fpt^ ufvjc[bdt,bc [fcbfscf lf lfc[bdt,bc ht;bvpt& .dtkf lbfgfpjybc 

hflbjnfkqt,bc ptvjmvtlt,bcfsdbc lfvf[fcbfst,tkbf wtynhfkehb ythdekb lf uek-

cbc[k-'fhqdsf cbcntvbc yjhvfkehb vlujvfhtj,blfy uflf[ht,b& 

50 /w cb[ibhbc tktmnhekb dtkbc vjmvtlt,f v;qfdylt,f vnrbdytekb 

ituh'yt,bs tktmnhekb ufyve[ndbcfc^ se uflbyt,bc ltyb 50 vrf-c fqtvfnt,f& lf,fkb 

cb[ibhbc tktmnhekb dtkbc mhjybrekb ptvjmvtlt,bcfc v;qfdylt,f hjujhw 
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ce,btmnehb vjikbkj,f $sfdbc nrbdbkb^ vjstysbkj,f^ v'byfhj,f^ e'bkj,f^ 

ufqbpbfyt,ekj,f^ uekbc fhtib nrbdbkb$^ bct gthbathbekb cbc[kbc aeymwbjyfkehb 

lfhqdtdt,b& 

hflbjcb[ibhbc tktmnhjvfuybnehb dtkbc ,bjkjubehb ptvjmvtlt,bc vtmfybpvb 

lfrfdibht,ekbf s,eh lf fsthvek tatmnsfy& tktmnhjvfuybnehb dtkbc s,ehb 

vjmvtlt,f [fcbfslt,f c[tekbc ntvgthfnehbc fotdbs^ fuhtsdt mcjdbkt,bc^ jhufyjt,bc 

e]htlt,bc kjrfkehb ithxtdbsb uf[eht,bs^ hfw ufvjodtekbf tktmnhjvfuybnehb 

tythubbc s,eh tythubfib uflfcdkbs& h[tdbc cb[ibhbc ufphlbs bphlt,f mcjdbkt,ib 

lbtktmnhbrekb lfyfrfhut,b& s,ehb tatmnb lfvjrblt,ekbf lfc[bdt,bc 

byntycbdj,fpt& 

w[jdtkeh jhufybpvpt tktmnhjvfuybnehb nfkqt,bc s,ehb vjmvtlt,bc 

pqeh,kehb byntycbdj,f [fcbfslt,f itvltub gfhfvtnht,bs% 

cfiefkj nfkqt,bc lbfgfpjyb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&800 d$v* 

vjrkt nfkqt,bc lbfgfpjyb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&2 250 d$v* 

eknhfvjrkt nfkqt,bc lbfgfpjyb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&150 d$v* 

ltwbvtnhekb nfkqt,bc lbfgfpjyb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&40 vdn$cv2* 

cfynbvtnhekb nfkqt,bc lbfgfpjyb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&10 vdn$cv2* 

vbkbvtnhekb nfkqt,bc lbfgfpjyb&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&7 vdn$cv2& 

eylf fqbybiyjc^ hjv eahj lf,fkb lfc[bdt,bc byntycbdj,bc gfhfvtnht,bw 

efh.jabsfl vjmvtlt,c flfvbfybc jhufybpvpt& 

vfqfkb byntycbdj,bc hflbjcb[ibhbc lfc[bdt,fv mcjdbkt,ib lf jhufyjt,ib 

itb'kt,f ufvjbodbjc ltcnhemwbekb wdkbkt,t,b^ hfw lfrfdibht,ekbf s,eh 

tatmnsfy& sfdbc v[hbd 'kbthlt,f jhufyjib cbc[kbc yfrflb^ hfw jhufyjc mcjdbkc 

bwfdc pjvfpt vtnfl uflf[eht,bcfufy& c[tekbc bc yfobkt,b^ hjvkt,cfw fh uffxybfs 

cbc[kvjvfhfut,bc rfhufl ufydbsfht,ekb mctkb $sdfkbc ,hjkb^ yfqdkbc ,einb^ 

cfifhlt ,einb$^ eahj vuh'yj,bfhtyb fhbfy fctsb kjrfkehb uflf[eht,bc vbvfhs& 

hflbjcb[ibhbc tk&vfuybnehb nfkqt,bc ,bjkjubehb fmnbehj,f bphlt,f nfkqbc 

cbuh'bc lfvjrkt,bs lf tc ptvjmvtlt,f .dtkfpt eahj vfqfkbf ptvfqfkb cb[ibhbc 

fhtib& 

pjvbthb byntycbdj,bc hflbjnfkqt,bc [fyuh'kbdb mhjybrekb vjmvtlt,f 

ufdktyfc f[ltyc mcjdbkt,ib lf e]htlt,ib ,bjabpbreh ghjwtct,pt^ sevwf firfhf 

s,eh tatmnc fh b'ktdf& fctsb nfkqt,bc vjmvtlt,bc vbvfhs .dtkfpt afmbpbf 

wtynhfkehb ythdekb lf uek-cbc[k-'fhqdsf cbcntvt,b& 

tk&vfuybnehb dtkbc mhjybrekvf ptvjmvtlt,fv itb'kt,f ufvjbodbjc 

shjabrekb lfhqdtdt,b $uf[ljvf^ svt,bc wdtyf^ ahx[bkt,bc vndhtdflj,f$ lf 

evybidytkj wdkbkt,t,b cbc[kib& mfkt,ib itb'kt,f ufvjdkbyltc afhbct,hb 

]bhrdkbc /bgthaeymwbf& gfsjkjubbc flhtek cnflbt,c itmwtdflb [fcbfsb fmdc& 

byntycbehb lfc[bdt,f bodtdc sdfkbc ,hjkbc uflf[eht,fc lf rfnfhfmnbc ufydbsfht,fc& 
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§ 9&5&3&  TKTMNHJVFUYBNEHB DTKBC CFYBNFHBEK_ /BUBTYEHB 

YJHVBHT<F 

 

cfybnfhbek-/bubtyehb yjhvt,bc sfyf[vfl ktmnhekb dtkbs lfc[bdt,f 

htukfvtynbhlt,f lf'f,ekj,bc cblblbcf lf vjmvtlt,bc [fyuh'kbdj,bc vb[tldbs& 

tktmnhek dtkib lfwdbc cfiefkt,t,bc ufhtit vjveifdtsf .jaybc lfcfidt,b 

[fyuh'kbdj,f lf dtkbc lf'f,ekj,bc ljyt vjwtvekbf w[hbkib =9-3& 

 

                                                                                                              w[hbkb =9-3 

= 

tktmnhekb 

dtkbc 

lf'f,ekj,f 

rd$v 

lqt-qfvbc ufyvfdkj,fib 

tktmnhek dtkib flfvbfybc 

.jaybc lfcfidt,b [fyuh'kb-

dj,f^            os 

itybidyf 

1& 

2& 

3& 

4& 

5& 

 

5 

10 

15 

20 

25 

itepqelfdfl 

180 

90 

10 

5 

- 

2^3^4^5^ geymnt,bc itcf,fvbcb 
yjhvfnbdt,b cfvfhskbfybf^ 

se% f$lfyfhxtyb lhjbc 
ufyvfdkj,fib flfvbfyb 

bv.jat,f flubkt,ib^ cflfw 

td-bc lf'f,ekj,f ≤ 5rd$v* 
,$ufvjhbw[ekbf flfvbfypt 

tktmnhekb ve[nbc 
ptvjmvtlt,f 

 

 

bv itvs[dtdfib^ se cfveifj flubkpt td-bc lf'f,ekj,f 25 rd$v-c fqtvfnt,f^ 

cfveifj eylf xfnfhltc lfwdbc cfiefkt,t,bc ufvj.tyt,bs& 

 

 

                                                                                                              w[hbkb =9-4 

tktmnhekb vlutytkb^ d$v vfuybnehb vlutytkb^ f$v 

cb[ibhekb 
lbfgfpjyb 

nfkqbc 
cbuh't^v 

pll cb[ibhekb 
lbfgfpjyb 

nfkqbc 
 cbuh't^ v 

pll 

1&vfqfkb cb[ibhbc- 
uh'tkb^ cfiefkj^ 
vjrkt nfkqt,b 
60 r/w-3 v/w 
3-30 v/w 
++&eknhfvfqfkb 
cb[ibhbc   
-eknhfvjrkt 
nfkqt,b 30-50 v/w 
50-3000 v/w 

 
 

 
5000-100 
100-10 

 
 
 

10-6 
6-1 

 
 
 

50 
20 
 
 
 

10 
5 
 

 
 
 

60 r/w-1^5 v/w 
_ 
 
 
 

30-50 v/w 
- 

 
 
 

5000-2000 
- 
 
 
 

10-6 
- 

 
 
 
5 
- 
 
 
 

0^3 
- 
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vfqfkb lf eknhfvfqfkb cb[ibhbc lbfgfpjyib TVD_bc pqdhekb lfcfidt,b 

ljytt,b vjwtvekbf w[hbkib =9-4^ [jkj ptvfqfkb cb[ibhbc lbfgfpjyib TVD-bc 

tythubbc yfrflbc pqdhekb lfcfidt,b cbvrdhbdtt,b - w[hbkib =9-5& 

                       

 w[hbkb =9-5 

ptvfqfkb cb[ibhbc lbfgfpjyib tktmnhjvfuybnehb dtkbc 

tythubbc yfrflbc pqdhekb lfcfidt,b cbvrdhbdt 

 

tythubbc yfrflbc cbvrdhbdt 

dn$v2 vr dn$cv2 

tvd-ib flfvbfybc 

.jaybc [fyuh'kbdj,f 
i t y b i d y f 

f` ufvjc[bdt,bc 
velvbdb 

vf[fcbfst,kt,bc 
itvs[dtdfib 

0^1-vlt 
0^1-1^0 

 
 
 
 

1^0-10^0 
 
 
 
 
 

,` v,heyfdb fy 
ufviktkb 

fyntybc 
itvs[dtdfib 

1^0-vlt 
1^0-10^0 

 
 
 
 

10-vlt 
10-100 

 
 
 
 

100-1000 
 
 
 
 
 
 
 
 
 

100-vlt 
100-1000 

 
 
 
 

cfveifj lqt 
fhf evtntc 2 cs 

 
 
 
 

fhf evtntc 20 os 
 
 
 
 
 
 
 
 
 

cfveifj lqt 
fhf evtntc 2 cs 

 
 
 
 
- 

lfyfhxtyb lhjbc ufyvfdkj,fib 
tythubbc yfrflbc cbvrdhbdt 

≤0^1 dn$v2 $10 vr dn$cv2$ 
 
 

lfvwdtkb cfsdfkbs 
cfhut,kj,bc gbhj,bs& 

lfyfhxtyb lhjbc ufyvfdkj,fib 
tythubbc yfrflbc cbvrdhbdt fh 
eylf fqtvfnt,jltc 0^1 dn$v2 

$10 vr dn$cv2$ 
 
 
 
 
- 

lfyfhxtyb cfveifj lhjbc 
ufyvfdkj,fib tythubbc yfrflbc 

cbvrdhbdt fh eylf 
fqtvfnt,jltc 1 dn$v2 

$100 vr dn$cv2$ 
 

eylf fqbybiyjc^ hjv cfvhtodtkj cb[ibhbc tktmnhjvfuybnehb dtkbc 

,bjkjubehb ptvjmvtlt,bc lfvf[fcbfst,tkb 'bhbsflb gfhfvtnhbf tktmnhekb 

lf'f,ekj,f& vfuybnehb vlutytkb jhufybpvpt itcfvxytd ufdktyfc dth f[ltyc^ 

hfvltyflfw cfvhtodtkj cb[ibhbc vjmvtl vjo.j,bkj,t,ib vfuybnehb dtkbc 

lf'f,ekj,f fh fqtvfnt,f 25 f$v^ [jkj vfdyt ,bjkjubehb ptvjmvtlt,f v;qfdylt,f 150-

200 f$v lf'f,ekj,bc lhjc& 
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§ 9&5&4&  TKTMNHJVFUYBNEHB DTKBC LF"F<EKJ<BC LF 

TYTHUBBC YFRFLBC CBVRDHBDBC UFPJVDF 

 

cfvhtodtkj cb[ibhbc $50 /w$ lbfgfpjyib bylemwbbc pjyfib tktmnhekb dtkbc 

lf'f,ekj,bc tatmnehb vybidytkj,bc ufcfpjvfl ufvjb.tyt,f [tkcfo.j ПЗ-1 $hectsb$^ 

[jkj 200r/w-300 v/w lbfgfpjyib tktmnhjvfuybnehb dtkbc tktmnhekb lf 

vfuybnehb vlutytkt,bc lf'f,ekj,bc ufcfpjvfl - ПЗ-2 $hectsb$& vfqfkb lf 

eknhfvfqfkb cb[ibhbc TVD-bc tktmnhekb lf vfuybnehb vlutytkt,bc lf'f,ekj,bc 

ufcfpjvfl ufvjb.tyt,f ИЭМП-1 nbgbc^ fuhtsdt NFM-1 nbgbc $uthvfybf$ [tkcfo.jt,b& 

ptvfqfkb cb[ibhbc lbfgfpjyib ufvjb.tyt,f [tkcfo.jt,b МП-13 lf ПЗ-9 $hectsb$& 

cfveifj flubkt,pt^ gthcjyfkbc itcf'kj .jaybc pjyfib^ fewbkt,tkbf otkboflib 

ths[tk ufvjc[bdt,bc byntycbdj,bc ufpjvdf& ufpjvdbc itltut,b itnfybk eylf bmytc 

cgtwbfkbfkeh ;ehyfkib& 

 

 

 

§ 9&5&5&  GHJABKFMNBREHB QJYBC"BT<T<B 

 

tktmnhjvfuybnehb dtkbc vfdyt vjmvtlt,bcfufy flfvbfybc lfwdbc vbpybs 

ufvjb.tyt,f cfjhufybpfwbj^ cfby;byhj-ntmybrehb lf cfvrehyfkj-ghjabkfmnbrehb 

qjybc'bt,t,b& 

cfjhufybpfwbj qjybc'bt,t,b bsdfkbcobyt,c lfvfc[bdt,tkb lf lfc[bdt,ekb 

j,btmnt,bc ehsbthsjgnbvfkeh ufykfut,fc^ fuhtsdt ihjvbcf lf lfcdtyt,bc bctsb 

ht;bvbc itveifdt,fc^ hjvkbc lhjcfw itcf'kt,tkb bmyt,f tktmnhjvfuybnehb 

lfc[bdt,bc mdti flfvbfyt,bc .jaybc [fyuh'kbdj,bc vbybvevfvlt itvwbht,f lf 

ufvjhbw[ekb bmyt,f flfvbfybc vj[dtlhf vfqfkb lf'f,ekj,bc TVD-bc pjyfib& 

vybidytkjdfyb /bubtyehb qjybc'bt,ff c[dflfc[df lfybiyekt,bc cffyntyj yfut,j,bc 

bhudkbd cfybnfhbek-lfvwfdb pjybc itmvyf& 

cfby;byhj-ntmybrehb lfwdbc qjybc'bt,t,bf% 

- vjo.j,bkj,fsf cmtvt,bc^ ,kjrt,bc^ rdfy't,bc^ tktvtynt,bc lf vskbfyfl 

lfyflufhbc tktmnhj/thvtnbpfwbf* 

- cfveifj flubkbc lfwdf lfc[bdt,bcfufy* 

- ufvjc[bdt,bc o.fhjlfy cfveifj flubkbc lfijht,f ecfahs[j vfy'bkpt* 

- lfwdbc bylbdblefkehb cfiefkt,t,bc ufvj.tyt,f& 

50 /w cb[ibhbc tktmnhekb dtkbc vjmvtlt,bcufy lfcfwfdfl ufvjb.tyt,f 

cnfwbjyfhekb fy uflfcfnfyb lfvwfdb vjo.j,bkj,f lf bylbdblefkehb vftrhfyt,tkb 

nfycfwvtkb& 
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lf,fkcb[ibhekb lf hflbjcb[ibhekb tktmnhjvfuybnehb ufvjc[bdt,bcfufy 

lfwdbc 'bhbsflb  vtsjlbf tktmnhjvfuybnehb trhfybht,f& trhfyb itb'kt,f b.jc 

chekb fy yfobkj,hbdb^ visfysmvtkb fy fvhtrkfdb^ cnfwbjyfhekb fy uflfcfnfyb& 

cnfwbjyfhekb vftrhfyt,tkb lfyflufhb rjycnhemwbekfl ajhvlt,f vwbht cfafhbc^ 

afhlekbc^ nb[hbc^ rfhdbc fy afhbc cf[bs& vfc eylf /mjyltc fynbrjhjpbekb lfafhdf 

lf eylf b.jc xfvbot,ekb& trhfybc rjycnhemwbbc ithxtdf lfvjrblt,ekbf 

ntmyjkjubehb ghjwtcbc [fcbfspt^ o.fhjc cbv'kfdhtpt^ nfkqt,bc lbfgfpjypt& 

fvhtrkfdb trhfyb ufvjb.tyt,f 'bhbsflfl gfhfpbnekb $mctkblfy uflfwtvbc 

[fpt,ib ufyfgfhb ptvfqfkb cb[ibhbc nfkqt,bc$ ufvjc[bdt,bcufy lfcfwfdfl^ fuhtsdt bv 

itvs[dtdfib^ hjltcfw tktmnhjvfuybnehb tythubf fh ofhvjflutyc lf,hrjkt,fc 

cfutythfnjhj lfyflufhbc fy hflbjcfkjrfwbj cfluehbc veifj,bcfsdbc& lfyfhxty 

itvs[dtdt,ib^ hjujhw otcb^ ufvjb.tyt,f visfysmvtkb trhfyt,b& 

fvhtrkfdb trhfybc lfcfvpflt,kfl ufvjb.tyt,f vfqfkb tktmnhjufvnfhj,bc 

vmjyt vfcfkf& vfufkbsfl^ kbsjyt,b $cgbkty'b^ sbs,thb^ fkevbyb lf vbcb ityflyj,t,b$^ 

ajkflbc aehwkjdfyb vfcfkt,b^ kbsjybc ,fltt,b fy kbsjybc mctkbfyb ,fv,bc 

mcjdbkb& eahj tatmnehbf  vskbfyb kbsjyehb trhfyb^ hjvtkbw 0^01 vv cbcmbc 

itvs[dtdfib epheydtk.jac tktmnhjvfuybnehb dtkbc itcecnt,fc 50 l,-bs $100000-

]th$& 

visfysmvtkb trhfybc lfcfvpflt,kfl ufvjb.tyt,f lf,fkb tktmnhjufvnfhj,bc 

vmjyt vfcfkt,b& visfysmvtkb trhfyt,b vpfllt,f cgtwbfkehb itvflutykj,bc htpbybc 

lfghtcbkb aehwkt,bc cf[bs^ fuhtsdt rfh,jybkehb hrbybs itdct,ekb ajhjdfyb 

htpbybc abhabnt,bc cf[bs& fctsb vfcfkf vbtot,t,f rfhrfcpt fy ufvjvc[bdt,tkb 

vjo.j,bkj,bc ptlfgbhpt& 

cfveifj flubkpt ufvjc[bdt,bc o.fhjc trhfyb ,kjrbht,ekb eylf b.jc 

ufvjvhsdtk vjo.j,bkj,fcsfy^ hfw trhfybc uf[cybc itvs[dtdfib ufvjhbw[fdc 

ufvjvc[bdt,tkb vjo.j,bkj,bc veifj,fc& 

vtpj,tk cfsfdct,ib vtjhflb TVD ufvjc[bdt,bc fq'dhbc  sfdblfy fcfwbkt,kfl 

ufvjb.tyt,f c[dflfc[df rjycnhemwbbc tktmnhekb abknht,b^ hjvkt,bw eylf 

xfvjynf;ltc vfqfkb cb[ibhbc lfyflufhbc trhfyblfy ufvnfht,bc ufvjcdkbc flubkt,ib& 

cnfwbjyfhek lf uflfcfnfy vftrhfybht,tk vjo.j,bkj,t,sfy thsfl ufvjb.tyt,f 

bylbdblefkehb vftrhfybht,tkb rjvgktmnt,b& bcbyb ufyresdybkbf bctsb TVD-bc 

ptvjmvtlt,bcufy  lfcfwfdfl^ hjvkbc lf'f,ekj,f fh fqtvfnt,f 60 rd$v& bylbdblefkehb 

vftrhfybht,tkb rjvgktmnt,bc ufvj.tyt,f yt,flfhsekbf bv itvs[dtdfib^ hjltcfw 

ufvjhbw[ekbf ltyufvnfh yfobkt,sfy it[t,bc itcf'kt,kj,f lf /fthbc ntvgthfnehf 

fh fqtvfnt,f  420C-c& vfsb ufvj.tyt,f frh'fkekbf gfytkt,pt^ tk& fv'hfdt,sfy^ 1000 d-

vlt 'f,dbc mctkt,ib veifj,bcfc^ fuhtsdt ghjabkfmnbrehb ufvjwlt,bc lf 

tktmnhjcfitvleqt,kj cfveifjt,bc lhjc& 
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vftrhfybht,tkb rjvgktmnbc itvflutykj,fib itlbc cgtwnfycfwvtkb^ sfdbc^ 

fuhtsdt [tkt,bc lf cf[bc lfvwfdb cfiefkt,t,b& cgtwnfycfwvtkb vpfllt,f 

vtnfkbpt,ekb mcjdbkbcfufy lf ufvjb.tyt,f rjv,bytpjybc^ [fkfsbc^ obycfahbc^ 

mehserbc cf[bs& sdfkbc lfcfwfdfl ufvjb.tyt,f OPЗ -5 nbgbc cgtwbfkehb lfvwdtkb 

cfsdfkt^ hjvkbc ieit,b lfafhekbf yf[tdhflufvnfhb rfkbc ;fyubc atybs $0^8-150 cv 

lbfgfpjybc nfkqt,bc cbv'kfdhtc fvwbht,c 1000-]th$& 

 

 

 

§ 9&5&6&  UFHTVJ LF ABZEHB CFNTKTAJYJ MCTKB 

 

sfyfvtlhjdt vcjakbjib ghfmnbrekfl .dtkf cfhut,kj,c rjvgbenthbs^ 

ntktdbpjhbs^ hflbjsb^ ntktajybs& vcjakbjib ufycfresht,bs cohfafl dbsfhlt,f 

abzehb cfntktajyj mctkb& fvfcsfy^ cf,fpj cflueht,b^ fyntyt,b^ hflbj-cfhtktj 

[fpt,b tk&vfuybnehb ufvjc[bdt,bc v'kfh o.fhjt,c ofhvjflutyty& fct^ vfufkbsfl^ 

cfmfhsdtkjc vstk nthbnjhbfptf ufysfdct,ekb abzehb rfdibhuf,vekj,bc 

fewbkt,tkb fnhb,ent,b% vhfdfkhbw[jdfyb fyntyt,b^ uflfvwtvt,b^ hflbjcfhtktj 

[fpt,b^ hjvkt,bw ufvjfc[bdt,ty hflbjcb[ibhbc $30r/w-300 u/w$ tktmnhjvfuybneh 

nfkqt,c& fv cb[ibhtt,pt veifj,c fuhtsdt ntktdbpbf^ hflbj lf vj,bkehb 

cfntktajyj mctkb& 

hflbj&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&180 r/w-1^6 v/w 

hflbj&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&88 -108 v/w 

ntktdbpbf&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& &&&&&470-854 v/w 

vj,bkehb ntktajyt,bc  

fyntyt,b&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&872-960 v/w lf 1710-1875 v/w 

vjcf[ktj,bc ecfahs[jt,bc vbpybs abzehb rfdibhuf,vekj,bc cf,fpj 

cflueht,b xdtekt,hbd vjynf;lt,f vfqfk ityj,t,cf lf fy't,pt $10-50 v cbvfqktpt$& 

fyntybc 'bhbsflb cbv'kfdht ajrecbhlt,f 60-bfyb c[bdbc ufcodhbd^ hfw epheydtk.jac 

ufvjc[bdt,ekb tktmnhjvfuybnehb dtkbc tythubbc ufdhwtkt,fc sbsmvbc 

dthnbrfkehfl& ufhlf fvbcf ^ ityj,bc cf[ehfdpt fyntybc lf.tyt,bcfc ufvjb.tyt,f t&o& 

ntmybrehb cfhsekb $flfvbfyt,pt tk&vfuybnehb ufvjc[bdt,bc  vfdyt vjmvtlt,bc sfdblfy 

fwbkt,bc vbpybs$& cgtwbfkehb yjhvfnbdt,bcf lf cnfylfhnt,bc vb[tldbs lfijht,f 

fyntyblfy cfw[jdht,tk cf[kfvlt eylf b.jc fhf yfrkt, 50 v& 

hfw itt[t,f^ vj,bkehb ntktajybc fgfhfnbc veifj,bc ghjwtcib flfvbfybc 

jhufybpvpt tktmnhjvfuybnehb dtkbc ptvjmvtlt,fc^ fv cfrbs[sfy lfrfdibht,bs 

fhct,j,c thsvfytsbc ufvjvhbw[fdb vjyfwtvt,b& sevwf^ eylf fqbybiyjc^ hjv tdhjgtkb 

vrdktdfht,b lf,t]bst,bs fvnrbwt,ty6 hjv cfe,hbc lfo.t,blfy 15  oesbc itvltu 
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tktmnhjvfuybnehb dtkbc ptvjmvtlt,bc itltufl bwdkt,f flfvbfybc ndbybc ,bjhbsvb^ 

hfw efh.jabsfl vjmvtlt,c flfvbfybc ]fyvhstkj,fpt& 

 

 

 

§ 9&6&1&  RFYJYVLT<KJ<F LF UFHTVJPT VJMVTLB ABPBREHB 

AFMNJHT<B 

 

cnfylfhnbpfwbbc cfthsfijhbcj jhufybpfwbbc ntmybrehvf rjvbntnvf ufhtvjc 

lfv,by'eht,tkb frecnbrehb afmnjht,bc vfdyt ptvjmvtlt,bc ufsdfkbcobyt,bs 

itbveifdf f[fkb cnfylfhnb #frecnbrf& [vfehbc itafct,f vjcf[ktj,bc htfmwbfcsfy 

lfrfdibht,bs@ $НСО/ТК-43$& itveifdt,ekbf fctdt f[fkb cnfylfhnb #frecnbrf& 

ufhtvjib [vfehbc fqothf lf ufpjvdf@^ hjvtkbw itlut,f cfvb yfobkbcfufy% 

-#'bhbsflb cblbltt,b lf vtsjlbrf@^ 

-#nthbnjhbbc ufvj.tyt,fcsfy lfrfdibht,ekb vjyfwtvt,bc vbqt,f@^ 

-#vjyfwtvt,bc ufvj.tyt,f lfcfidt,b ljytt,bc lfcflutyfl lf xbdbkt,bc 

ufvjdktyf@& 

ufhtvjc abpbreh lfv,by'eht,kt,sfy lfrfdibht,ekb cfrbs[t,b fcf[ekbf 

cfmfhsdtkjc rfyjyvlt,kj,fibw% 

1& #CFMFHSDTKJC RFYJYB FNVJCATHEKB /FTHBC LFWDBC 

ITCF{T<@% 

ve[kb 15& #fnvjcathek /fthpt [vfehbc^ db,hfwbbc^ tk&vfuybnehb dtkt,bcf lf 

c[df       cf[bc abpbrehb ptvjmvtlt,f@% 

 1&[vfehbc^ db,hfwbbc^ tk&vfuybnehb dtkt,bcf lf c[df cf[bc abpbrehb 

ptvjmvtlt,bcfufy fnvjcathekb /fthbc lfwdbc vbpybs otclt,f [vfehbc^ db,hfwbbc^ 

tk&vfuybnehb dtkt,bcf lf c[dfudfhb  abpbrehb ptvjmvtlt,bc pqdhekfl lfcfidt,b 

yjhvt,b^ hjvtksf ufycfpqdhbc gthbjlekj,f lubylt,f #ufhtvjc lfwdbc itcf[t,@ 

cfmfhsdtkjc rfyjybs& 

2&[vfehbc^ db,hfwbbc^ tk&vfuybnehb dtkt,bcf lf c[df cf[bc abpbrehb 

ptvjmvtlt,bcfufy lfwdbc cfvfhskt,hbdb ht;bvb ufybcfpqdht,f  #[vfehbcf lf db,hfwbbc 

vfdyt ptvjmvtlt,bcfufy fnvjcathekb /fthbc lfwdbc itcf[t,@ lf #tktmnhjvfuybnehb 

dtkt,bcf lf c[df cf[bc abpbrehb ptvjmvtlt,bcufy fnvjcathekb /fthbc lfwdbc 

itcf[t,@ cfmfhsdtkjc rfyjyt,bs& 

fnvjcathjpt abpbrehb afmnjht,bc ptvjmvtlt,bcufy lfwdf fcf[ekbf fuhtsdt  

#cfmfhsdtkjc cfybnfhbek rjltmcib@% 

ve[kb 27& cfybnfhbek- /bubtyehb vjs[jdyt,b vjcf[ktj,bc ]fyvhstkj,fpt 

abpbrehb afmnjht,bc ptvjmvtlt,bc sfdblfy fwbkt,bc vbpybs& 



 132

1& abpbrehb fy$lf behblbekb gbhb^ hjvkbc cfmvbfyj,f lfrfdibht,ekbf 

abpbrehb afmnjht,bc $[vfehb^ db,hfwbf^ tktmnhjvfuybnehb ufvjc[bdt,f lf c[df 

,bjkjubehfl fmnbehb abpbrehb afmnjht,b$ ofhvjmvyfcsfy^ dfklt,ekbf lfbwdfc 

cfybnfhbekb yjhvt,b^ fuhtsdt ufyf[jhwbtkjc qjybc'bt,t,b cfofhvjj^ cfw[jdht,tk 

lf cfpjufljt,hbd ityj,t,cf lf lfcf[kt,ekb flubkbc cfw[jdht,tk nthbnjhbt,pt 

abpbrehb afmnjht,bc fqvja[dhbc fy vfsb byntycbdj,bc ljybc /bubtyeh 

yjhvfnbdt,fvlt itvwbht,bcfsdbc& 

2& abpbrehb fy$lf behblbekb gbhb  dfklt,ekbf itfxthjc j,btmnbc 

$cfnhfycgjhnj cfiefkt,bc^ cfvhtodtkj lfybiyekt,bcf lf cf[fk[j vj[vfht,bc c[df 

vjo.j,bkj,t,bcf lf fgfhfnehbc$ tmcgkefnfwbf^ hjvtkbw cfofhvjj^ cfw[jdht,tk lf 

cfpjufljt,hbd ityj,t,ib^ fuhtsdt lfcf[kt,ekb flubkbc cfw[jdht,tk 

nthbnjhbt,pt fzfh,t,c abpbrehb afmnjht,bc byntycbdj,bc lfcfidt, ljytc& 

$cfmfhsdtkjib f[fkb cfybnfhbekb otct,bcf lf yjhvt,bc itveifdt,fvlt lf vfs 

fvjmvtlt,fvlt lhjt,bs 'fkfib hxt,f 1992 okfvlt vjmvtlb cfybnfhbekb yjhvt,b$& 

tktmnhjvfuybnehb ufvjc[bdt,bc o.fhjt,bc ufvj.tyt,bc gbhj,t,pt /bubtyehb 

lfcrdybc ufwtvfc^ fuhtsdt cfybnfhbekb yjhvt,bc lfwdfpt rjynhjkc f[jhwbtkt,c 

cfmfhsdtkjc ihjvbc^ ]fyvhstkj,bcf lf cjwbfkehb lfwdbc cfvbybcnhjc cf[tkvobaj 

cfybnfhbekb ptlfv[tldtkj,bc wtynhfkehb bycgtmwbf& 

 

 

 

SFDB 10 

UFHTVJC TRJKJUBEHB {FHBC{B 

§ 10&1&  <EYT<HBDB UFHTVJC CNFYLFHNEKB {FHBC{B 

 

,eyt,hbdb ufhtvjc trjkjubehb [fhbc[bc itafct,bcfc ufyb[bkt,f itvltub 

cfrbs[t,b% 

1& cnfylfhnekb ghjlemwbbc ufvj.tyt,f* yfveitdfhb fbht,bc ufcfovtylfl 

fgfhfnt,bc ufvj.tyt,f* 

2& cfnhfycgjhnj cfiefkt,t,bs njmcbrehb ybdsbtht,t,bc ]fvehb ufvjahmdtdbc 

ufycfpqdhf* 

3& rjyrhtnek gbhj,t,ib cfnhfycgjhnj cfiefkt,t,bc tmcgkefnfwbbc 

sfdbct,eht,fyb lf vfs vbth fnvjcathjc lf,by'eht,bc ptvjmvtlt,f flfvbfybc 

jhufybpvpt& 

[fhbc[bc vfxdtyt,kt,b ufybcfpqdht,f yjhvfnbekb cfrfyjyvlt,kj  

ljrevtynt,bs^ hjvkt,bsfw [lt,f ,eyt,hbdb ufhtvjc jgnbvfkehb vf[fcbfst,kt,bc 

lflutyf^ hjvtksf vbqotdf itcf'kt,tkbf ntmybrehb ghjuhtcbc fhct,ek ljytpt lf 

hjvkt,bw epheydtk.jaty vjcf[ktj,bc ]fyvhstkj,bc lfwdfc^ w[jdtksf lf 
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vwtyfhtsf cfv.fhjc ufydbsfht,fc& fctsb ljrevtynt,bf trjkjubehb cnfylfhnt,b^ 

hjvkt,bsfw lflutybkbf ,eyt,hbd ufhtvjpt fyshjgjutyekb ptvjmvtlt,bc pqdhekb 

lfcfidt,b yjhvt,b* fv erfyfcrytkbc uflfvtnt,f cfahs[tc emvybc flfvbfysf 

]fyvhstkj,fc^ ufvfyflueht,kfl vjmvtlt,c vwtyfhtt,pt lf w[jdtkt,pt& fctsb 

yjhvt,bf% 

- lfvf,by'eht,tkb ybdsbtht,bc pqdhekfl lfcfidt,b rjywtynhfwbf $plr$^ 

- vfdyt abpbrehb ptvjmvtlt,bc $[vfehb^ db,hfwbf^ tk&vfuybnehb dtkb$ 

pqdhekb lfcfidt,b ljyt $PLL$^ 

- pqdhekb lfcfidt,b ufvjyf,jkmdb $PLU$& 

,eyt,hbdb ufhtvjc [fhbc[bc cnfylfhnt,bs htukfvtynbhlt,f yt,bcvbthb 

j,btmnbc veifj,bc trjkjubehfl ecfahs[j ht;bvb& ybdsbtht,bc rjywtynhfwbbc 

yjhvbht,bcfc ufvjb.tyt,f vfkbvbnbht,tkb vfxdtyt,kbc ghbywbgb^ hjvkbc sfyf[vflfw 

yjhvbht,f [lt,f flfvbfybcsdbc fy ,eyt,hbdb ufhtvjcfsdbc .dtkfpt vuh'yj,bfht 

vfxdtyt,kbc vb[tldbs& vfufkbsfl^ se ybdsbtht,f vfdyt ptufdktyfc f[ltyc ufhtvjpt 

eahj lf,fkb rjywtynhfwbbs^ dblht flfvbfybc jhufybpvpt^ vfiby yjhvbht,bcfc 

fvjvfdfkb othnbkbf fv ybdsbtht,bc ,eyt,hbd ufhtvjpt vjmvtlt,bc pqeh,kb& 

,eyt,bc lfwdbc qjybc'bt,fsf cojhfl ithxtdbcfsdbc vybidytkjdfybf 

fyshjgjutyek lfhqdtdfsf pqdhekb ljybc cblblbc lflutyf^ hjvkbc uflfzfh,t,f 

lfeidt,tkbf& fctsb cblbltt,bf PLR lf PLU& 

lfv,by'eht,tkb ybdsbtht,bc pqdhekb lfcfidt,b rjywtynhfwbf fhbc 

rjywtynhfwbf^ hjvtkbw pqelfdc ,eyt,hbd ufhtvjib lfv,by'eht,tkb ybdsbtht,bc 

itvwdtkj,fc& 

ufyfc[dfdt,ty pqdhekb rjywtynhfwbbc itvltu cf[tt,c% 

- pqdhekb lfcfidt,b rjywtynhfwbf $PLR$ - tcff ybdsbtht,bc bctsb 

rjywtynhfwbf^ hjvkbc ptvjmvtlt,f flfvbfybc jhufybpvpt gthbjlekfl fy [fyuh'kbdb 

lhjbc ufyvfdkj,fib^ gbhlfgbh fy trjkjubeh cbcntvfpt vjmvtlt,bs fh bodtdc 

flfvbfybc lffdflt,fc fy ]fyvhstkj,bc vlujvfhtj,bc wdkbkt,fc^ hjvkbc fqvjxtyfw 

itcf'kt,tkbf rdktdbc sfyfvtlhjdt vtsjlt,bs& 

- veif pjybc /fthib ybdsbtht,bc pqdhekb lfcfidt,b rjywtynhfwbf $PLR vei&p&$ 

fhbc /fthib ybdsbtht,bc rjywtynhfwbf^ hjvkbc vjmvtlt,f .jdtklqbehfl 8 cs 

ufyvfdkj,fib vstkb cfveifj cnf;bc vfy'bkpt vjveifdt flfvbfyt,ib fh bodtdc 

lffdflt,fc fy ]fyvhstkj,bc vlujvfhtj,fib hfbvt uflf[hfc^ hjvtksf fqvjxtyf 

itcf'kt,tkbf rdktdbc sfyfvtlhjdt vtsjlt,bs^ fhw eiefkjl veifj,bc ghjwtcib lf 

fhw vjvfdfkib& veif pjyf tojlt,f bfnfrbc sfdpt 2 v cbvfqkbc cbdhwtc^ hjvtkptw 

velvbdfl fy lhjt,bs bv.jat,bfy vjveifdtt,b& 

- lfcf[kt,ekb geymnbc /fthib ybdsbtht,bc pqdhekb lfcfidt,b cfiefkj lqt-

qfvehb rjywtynhfwbf $PLR cfi&lq&q&$ fhbc lfcf[kt,ekb geymnbc /fthib lfv,by'eht,tkb 

ybdsbtht,bc rjywtynhfwbf^ hjvtkbw flfvbfypt fh f[ltyc gbhlfgbh fy bhb, vfdyt 
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ptvjmvtlt,fc ufyecfpqdhtkfl [fyuh'kbdfl lqt-qfvbc ufyvfdkj,fib ceysmdbc 

gbhj,t,ib& 

- fnvjcathjib ufv,by'eht,tkb ybdsbtht,bc pqdhekb lfcfidt,b ufvjahmdtdf 

$PLU$ fhbc ufv,by'eht,tkb ybdsbtht,bc pqdhekb lfcfidt,b ufvjahmdtdf^ hjvtkbw 

itb'kt,f ufvjbahmdtc fnvjcathek /fthib vjwtvekb o.fhjc vbth lhjbc 

thstekib&PLU bfyufhbit,f ajhvekbs% 

                               plu  =К ufyp &× plr 

cflfw К ufyp  fhbc ufv,by'eht,tkb ybdsbtht,bc ufypfdt,bc rjtabwbtynb^ v3$ov* 

plr - fv ybdsbtht,bc pqdhekb lfcfidt,b rjywtynhfwbf^ u$v3& 

fhfjhufybpt,ekb ufvjyf,jkmdt,bc o.fhjt,bcfsdbc plu-bc lflutyf [lt,f 

sbsjtekb j,btmnbcfsdbc ~vfufkbsfl^ nhfycgjhnbc cfiefkt,t,bcfsbc` lf itvltu 

[lt,f vfsb it]fvt,f& fctsb ufycfpqdhf fnvjcathjc uf,by'eht,bc itvwbht,bc 

qjybc'bt,t,bc itveifdt,bc cfiefkt,fc b'ktdf& PLU-c fyufhbibc lhjc bsdfkbcobyt,ty 

o.fhjlfy ufv,by'eht,tkb ybdsbtht,bc ufafyndfc^ hjvtkbw lfvjrblt,ekbf vbkbc 

cbvfqktpt^ ybdsbtht,bc lfktmdbc cbxmfhtpt lf ,tdh c[df afmnjhpt& ufvjsdkbkb 

PLU-c vb[tldbs [lt,f lfcfidt,b lqt-qfvehb ufvjyf,jkmdbc $u$lq&q&* ru$lq&q&$ lf 

mfh[ybc vbkblfy ufvjahmdtekb lfv,by'eht,tkb ybdsbtht,bc vfmcbvfkehfl lfcfidt,b 

rjywtynhfwbbc $u$cv3$ lflutyf& 

c[dflfc[df o.fhjc vbth fnvjcathjc uf,by'eht,bc lfcflutyfl [lt,f vfsb 

bydtynfhbpfwbf - ufvjahmdtdbc o.fhjc ufykfut,bc^ ufvjyf,jkmdbc hfjltyj,hbd lf 

[fhbc[j,hbd itvflutykj,fpt vjyfwtvt,bc ituhjdt,f& bydtynfhbpfwbfc tmdtvlt,fht,f 

hjujhw jhufybpt,ekb^ bct fhfjhufybpt,ekb ufvj,jkmdf& bydtynfhbpfwbbc itltut,bc 

vb[tldbs ufycfpqdhfdty ufv,by'eht,tkb ybdsbtht,bc ufafyndfc^ vfs rjywtynhfwbfc 

flfht,ty pqdhek lfcfidt, rjywtynhfwbfc& o.kbcfsdbc plr $vu$k$ fhbc o.fkcfntdbc 

o.fkib mbvbehb ybdsbtht,bc bctsb rjywtynhfwbf^ hjvtkbw o.kbc vj[vfht,bc 

c[dflfc[df cf[tj,bc itvs[dtdfib $lfktdf^ cfrdt,bc vjvpflt,f^ /bubtyehb vbpyt,b^ lf,fyf 

lf f&i&$ flfvbfybc jhufybpvpt fh f[ltyc vfdyt ptvjmvtlt,fc& 

ufhlf fvbcf^ o.fkb [fcbfslt,f ;fyu,flpt ,bjkjubehb vjs[jdybkt,bs $:<V - 

fhbc ;fyu,flbc hfjltyj,f^ hjvtkbw vjb[vfht,f ufhrdtekb lhjbc ufyvfdkj,fib 

jhufyekb ybdsbtht,t,bc lf;fyudbc ,bjkjubeh ghjwtct,ib$ lf c[df vfxdtyt,kt,bs^ 

hjvkt,bw o.fkc f[fcbfst,c hjujhw cf,byflhj ufhtvjc& ,eyt,hbdb ufhtvjc 

trjkjubehb vlujvfhtj,bc itafct,bc ljyt PLR-bc vb[tldbs vjwtvekbf yf[& 24-pt& 

 

 

 

 

 

 



 135

 

kbsjcathj 

fnvjcathj 

/blhjcathj 

,bjcathj 

                                                          plr < 1  trjkjubehb cnf,bkehj,bc vfmcbvevb 

                                                         

                                                          plr = 2   trjkjubehb cnf,bkehj,bc vbybvevb 

                                                         

 

                                                          plr > 3  ufhtvj sdbsfqlutybc pqdht,ib 

                                                         

                                                          plr >> 4 itemwtdb itltut,b   

                                                          

flfvbfyb 

w[jdtkt,b 

vwtyfhtt,b 

ybflfub 

o.fkb 

/fthb 

 

yf[&24 & ,eyt,hbdb ufhtvjc vlujvfhtj,bc itafct,bc ljyt plr-bc vb[tldbs 

 

 

 

§10&2&  TRJKJUBEHB TMCGTHNBPF 

 

trjkjubehb tmcgthnbpf fhbc cfdfhfelj vityt,kj,bc lf ntmyjkjubbc 

trjkjubehb^ cjwbfkeh-trjyjvbrehb tatmnehj,bc ufycfpqdhf itveifdt,ek 

yjhvfnbek ,fpfcsfy itlfht,bs& j,btmnbc $ cfofhvjc^ fuhtufnbc^ vjo.j,bkj,bc$ 

trjkjubehb tmcgthnbpf ofhvjflutyc ,eyt,hbd ufhtvjpt j,btmnbc ptvjmvtlt,bc 

itafct,fc& vbcb fvjwfyff sfdblfy fbwbkjc flfvbfybc cfmvbfyj,bc itcf'kj vfdyt 

ptvjmvtlt,f^ hjvtkbw fbcf[t,f ,eyt,hbdb ufhtvjc vlujvfhtj,fpt lf flfvbfysf 

]fyvhstkj,fpt& trjkjubeh tmcgthnbpfc tmdtvlt,fht,f f[fkb vityt,fht lf 

htrjycnhebht,flb j,btmnt,b lf vfsb yfobkt,b^ cfnhfycgjhnj cfiefkt,t,pt 

ntmybrehb gbhj,t,b lf cnfylfhnt,bc ghjtmnt,b^ vjo.j,bkj,fsf  tmcgkefnfwbbc 

fqothf lf bycnhemwbt,b^ vfsb ntmybrehb vjvcf[eht,bc htukfvtynt,b^ hjvkt,ibw 

,eyt,hbdb  
ufhtvjc  
rjvgjytynt,b 

ptvjmvtlt,bc  
ufhtvj 

trjkjubehb  
vlujvfhtj,bc 
ljyt 
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ufybcfpqdht,f ufhtvjc lf,by'eht,bc sfdblfy fwbkt,bc qjybc'bt,t,bc sfyvbvltdhj,f 

lf ibyffhcb& ufycfpqdhfdty cf[tkvobaj^ eo.t,hbd lf cfpjufljt,hbd tmcgthnbpfc& 

trjkjubehb tmcgthnbpbc cfae'dtkpt rtslt,f lfcrdyf ufhtvjpt ghjtmnbc 

ufdktybc itcf[t,& fvfcsfy^ ,eyt,bclfwdbsb cfrbs[t,b ufvjb.jaf lfvjerblt,tk 

yfobkfl^ hjvtkbw ofhvjflutyc ghjtmnbc ofyfv'qdfhc $ghjtmnbht,bc trjkjubpfwbf$& 

trjkjubehb yfobkbc itvflutykj,fib itlbc% o.kbc htcehct,bc^ fnvjcathekb 

/fthbcf lf o.kbc lfwdbc qjybc'bt,t,bc lf[fcbfst,f* akjhbc^ afeybc^ kfylifanbc^ 

obfqbc lfwdbc vjs[jdyt,b lf vfsb ufy[jhwbtkt,bcfsdbc cfzbhj vtsjlehb 

htrjvtylfwbt,b& 

ghjtmnbc trjkjubeh-trjyjvbrehb itafct,bc trjkjubehb tmcgthnbpbc 

tnfgt,bf% 

-f[fkb cfofhvjc fy yfut,j,bc lf erdt vjmvtlb cfofhvjc htrjycnhemwbbc 

trjkjubehfl vbpfyitojybkj,bc itafct,f* 

-ghjtmnbc trjyjvbrehb lfcf,est,f* 

-ufhtvjpt lfcfghjtmnt,tkb j,btmnbc ptvjmvtlt,bc vbybvbpfwbf* 

-f[fkb j,btmnt,bc vityt,kj,fib lf erdt vjmvtlb cfofhvjc trjkjubeh-

trjyjvbrehb tatmnbc ufycfpqdhf& 

yt,bcvbthb cfby;byhj j,btmnbc #fveifdt,fvlt@ nfhlt,f cf[tkvobaj 

trjkjubehb tmcgthnbpf^ hjvkbc uflfo.dtnbkt,t,bc itchekt,f FEWBKT<TKBF& 

fvbs cf[tkvobaj tmcgthnbpf ufyc[dfdlt,f cfpjufljt,hbdb^ cfvtwybthj^ eo.t,hbdb lf 

c[df tmcgthnbpt,bcufy& 

lf,by'eht,bc mdti buekbc[vt,f fhf vfhnj njmcbrehb ybdsbtht,t,bc^ fhfvtl 

c[df ybdsbtht,t,bcf lf tythubt,bc $[vfehbc^ db,hfwbbc^ tk&vfuybnehb dtkbc$ 

ufdhwtkt,f^ hjvtkbw pbfyc f.tyt,c ,eyt,hbd ufhtvjc& 

trjkjubehb rdktdf eylf vjbwfdltc itvltu cfrbs[t,c% 

1& ptvjmvtlt,bc cf[t% fnvjcathjc^ o.kbc^ ybflfubc lf,by'eht,f* lfcf[kt,ekb 

geymnt,bc nthbnjhbfpt lf vfs vbvlt,fht vbot,pt nhfcbc ufdkbc flubkt,ib [vfehb 

lf db,hfwbf* cfdfkb yfobkblfy^ cffdnjvj,bkj nhfycgjhnbc cflujvblfy^ tcnfrflblfy^ 

fuhtsdt cfveifjsf ofhvjt,bc ghjwtcib xfvjyfltyb o.kbc itcf'kj vjojkf* 

2& uheynbc o.kt,bc fhct,j,bc itvs[dtdfib yf.fhbc mdti aeylfvtynbc itrevidbc 

itltufl uheynbc lfotdf* 

3& htkbtabc^ utjkjubbc wdkbkt,f* ptvjmvtlt,f kfylifanpt^ 

vwtyfhtekj,fpt^ w[jdtksf cfv.fhjpt& 

fv gjpbwbt,bc vb[tldbs rtslt,f ghjuyjpb lf [lt,f qjybc'bt,t,bc itveifdt,f 

$,eathekb pjybc cbufybc lflutyf^ fvhtrkfdb vjo.j,bkj,t,bc lf.tyt,f lf f&i&$& 

tmcgthnbpf vjbwfdc ,eyt,hbd htcehct,pt^ ,eyt,hbd gbhj,t,pt^ j,btmnbc 

itvlujvb aeymwbjybht,bc afmnjht,pt^ flfvbfysf w[jdht,bc gbhj,t,pt cfofhvjc 

[fyuh'kbdb ptvjmvtlt,bc itafct,fc^ hjvtkbw eylf tae'yt,jltc trjkjubehb 

yjhvfnbdt,bc thsj,kbj,fc& 
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ghjtmnbc cfpjufljt,hbdb tmcgthnbpf fhbc ghjtmnbc cfthsj-cf[fk[j fy 

htubjyfkehb ufy[bkdf^ cf[tklj,h^ hjltcfw kfgfhfrbf bctsb j,btmnbc 

vityt,kj,fpt^ hjvtkbw ufvjbodtdc trjkjubehb cbnefwbbc wdkbkt,fc $mfkfmbc^ 

fnjvehb tktmnhjcfluehbc^ vbvjcdkbc upt,bc vityt,kj,f lf f&i&$& fcts tmngthnbpfc 

ite'kbf trjkjubehfl cfibib lf trjyjvbrehfl ufvfyflueht,tkb cbnefwbbc sfdblfy 

fwbkt,f^ t&b& cfpjufljt,hbdb tmcgthnbpf ufvjffirfhfdt,c cjwbfkehfl cfpbfyj 

ghjtmnt,c& 

cfpqdfhufhtsbc mdt.yt,ib^ vfufkbsfl^ uthvfybfib [jhwbtklt,f vbqt,ekb 

uflfo.dtnbkt,bc itcf[t, cfpjufljt,fib fhct,ekb vjcfpht,t,bc fqhbw[dbc cbcntvf* 

uflfo.dtnbkt,f cf,jkjjl vbqt,ekfl bsdkt,f bv itvs[dtdfib^ se bc itsfy[vt,ekbf 

cfpjufljt,hbd vjcfpht,t,sfy lf vjojyt,ekbf cfpjufljt,bc vbth& cfpjufljt,hbd 

fphc bsdfkbcobyt,ty j,btmnbc ghjtmnbht,bc yt,bcvbth tnfgpt& 

ntmyjkjubbc $ntmybrbc$ trjkjubehb tmcgthnbpf fhbc ntmyjkjubbcfsdbc 

trjkjubehb itsfdct,flj,bc^ htcehcjntdflj,bc [fhbc[bc^ fuhtsdt 

vwbhtyfhxtybfyj,bc ufycfpqdhf itveifdt,ek yjhvfnbdt,sfy lf cfertstcj ybveit,sfy 

itlfht,bs& vfufkbsfl^ ve[ke[f nhfycgjhnb ufvjecfltufhbf tmcgkefnfwbbcfsdbc 

neylhbc pjyfib^ hfvltyflfw bc fpbfyt,c ybflfubc cfafhc^ hjvtkcfw 

sdbsfqlutybcfsdbc [fyuh'kbdb lhj czbhlt,f& 

cfmfhsdtkjc nthbnjhbfpt cfmvbfyj,bc ghfmnbrekfl .dtkf cf[t $rth'jl^ 

ofhvjt,bcf lf vityt,kj,bc .dtkf cf[t^ obfqbc fsdbct,f^ ghjlemwbbcf lf 

ntmyjkjubt,bc bvgjhnb$ cfmvbc vofhvjt,kbcufy lf bydtcnjhbcfufy vjbs[jdc 

trjkjubehb ecfahs[jt,bc cfrbs[t,bc  ueklfcvbs lfveifdt,fc^ vfs itsfy[vt,fc 

itcf,fvbc cf[tkvobaj lf htubjyfkeh jhufyjt,ib& 

trjkjubehb gfcgjhnbc vb[tldbs eylf [lt,jltc ufvjyf,jkmdt,bcfsdbc 

uflfcf[flbcf lf ]fhbvbc lfhbw[df& eylf itlutc^ hjujhw vjmvtlb^ bct 

lfcfghjtmnt,tkb cfofhvjc trjkjubehb gfcgjhnb& ntmyjkjubbc^ vjo.j,bkj,bc^ 

ghjlemwbbc cf[bc wdkbkt,bc itvs[dtdfib tc wdkbkt,f thsb sdbc dflfib eylf fbcf[jc 

trjkjubeh gfcgjhnib& 

   vfufkbsbcfsdbc ufydb[bkjs cfupfj cfofhvjc trjkjubehb gfcgjhnb^ 

hjvtkbw eylf vjbwfdltc itvltu geymnt,c% 

1& pjuflb wyj,t,b cfofhvjc itcf[t,% ufvjidt,ekb ghjlemwbbc^ vfnthbfkehb 

yfrflt,bc ,fkfycehb cmtvbc^ ghjlemwbbc utuvehb lf afmnbehb ufvjidt,bc itcf[t, 

byajhvfwbf* cfofhvjj j,btmnt,bc xfvjyfsdfkb& 

2& cfofhvjc vlt,fhtj,bc hfbjybc ,eyt,hbd-rkbvfnehb lf[fcbfst,f% rkbvfnb* 

lfv,by'eht,tkb afmnjhbc ajyehb rjywtynhfwbf* o.fkfcfqt,b o.fhjt,bc lf 

xfvlbyfht o.kt,bc vbvqt,t,bc lf[fcbfst,f* o.kbc j,btmnbc ajyehb itvflutykj,f 

$lf[fcbfst,bc itlutybcfc cfhut,kj,ty ,eyt,bc lfwdbc itcf,fvbcb jhufyjt,bc 

vjyfwtvt,bs$& 



 138

3& vbobc htcehct,bc ufvj.tyt,f% ityj,f-yfut,j,t,bcfsdbc^ v.fhb cfafhbfyb 

vjtlybcfsdbc^ cfwfdbcfsdbc^ qbf cfo.j,t,bcfsdbc^ yfhxtyt,bc yf.fhbcfsdbc^ cfybnfhbek-

lfvwfdb pjybcfsdbc lf ufvodfyt,bcfsdbc vbobc vbresdyt,bc itcf[t, vjyfwtvt,b& fmdt 

vj.dfybkbf vbot,b^ hjvkt,bw lhjt,bsff ufvj.jabkb cfo.j,t,bc^ vbkcfltyt,bc lf c[d& 

yfut,j,t,bcfsdbc* htreknbdbht,ekb vbot,bc - [yekbc^ n.bc yfhufdt,bc^ 

o.fkcfntdt,bc hfjltyj,f& w[hbkbc cf[bs xfvjsdkbkb eylf b.jc% 

-ytlktekbc cf[tt,b^ lfv[vfht htcehct,b^ vfsb mbvbehb itvflutykj,f* 

-ufvjidt,ekb ghjlemwbbc lfcf[tkt,f^ ytlktekbc [fh]b ~utuvbs lf 

afmnbehfl` okbc ufyvfdkj,fib* 

-tythujhtcehct,bc $tktmnhjtythubf^ cfodfdb - fbhb^ vfpesb^ mdfyf[ibhb lf f&i&$ 

[fh]b* s,ehb tythubbc $itvjcekb lf cfresfhb o.fhjlfy$ [fh]b& 

4& vjyfwtvt,b ,eyt,hbdb ufhtvjc lf,by'eht,bc itcf[t,% ufhtvjc lfv,by'eht,tkb 

o.fhjc lf[fcbfst,f^ vfufkbsfl^ vbkb^ vbcb cbvfqkt^ lbfvtnhb* njmcbrehb 

ybdsbtht,t,bc ufvjyf,jkmdt,bc cf[tj,f lf hfjltyj,f $n$o$* fbh/fthbc yfhtdbc 

vjwekj,f $v3$lq&q$^ vbcb ntvgthfnehf& ufvjyf,jkmdt,bc uflfzfh,t,bcfsdbc cfofhvjc 

lfthbw[t,f uflfcf[flb^ ]fhbvf& 

5& vjyfwtvt,b o.kbc vj[vfht,bc itcf[t,% o.kbc fqt,bc kbvbnb lf vbcb 

afmnj,hbdb ufvj.tyt,f^ xfvlbyfht o.kt,bc uflfult,bc flubkt,b^ ufzez.bfyt,bc 

rjywtynhfwbf^ pH^ athb lf f&i& 

6& ufvjyf,jkmdt,bc^ xfvlbyfht o.kt,bc^ yfhxtyt,bc ufysfdct,bcsdbc uflfcf[flbc 

fyufhbib* trjkjubeh-trjyjvbrehb gfcgjhnb^ hjvkbc lfveifdt,f [lt,f ,eyt,hbd 

ufhtvjpt .dtkf cf[bc ntmyjutyehb ptvjmvtlt,bc rjvgktmcehb fqhbw[dbc vbpybs& 

trjkjubeh tmcgthnbpfcsfy lfrfdibht,ekb cfrbs[t,bc bhudkbd behblbekb 

gfce[bcvut,kj,f ufvfuht,ekbf rfyjyvlt,kj,bs% 

#cf[tkvobaj trjkjubehb tmcgthnbpf  cfmfhsdtkjc nthbnjhbfpt cfmvbfyj,bc 

ufy[jhwbtkt,bcfsdbc fewbkt,tkbf ufhtvjclfwdbsb yt,fhsdf^ hjvkbc ufwtvfvlt 

cfdfklt,ekjf xfnfhltc ufhtvjpt ptvjmvtlt,bc itafct,f& bub ufycfpqdhfdc 

cfmvbfyj,bs ufhtvjpt vjcfkjlytk ptufdktyfc lf itfafct,c ptufdktybs ufvjodtek 

trjkjubeh^ cjwbfkeh lf trjyjvbreh itltut,c@ $cfmfhsdtkjc rfyjyb ^^ufhtvjc 

lfwdbc itcf[t,@& ve[kb 35-36$& 

#cfmfhsdtkjc rfyjyb cf[tkvobaj trjkjubehb tmcgthnbpbc itcf[t,@ 

fhtuekbht,c ehsbthsj,t,c trjkjubehb tmcgthnbpbc cathjib^ vbvfhsekbf 

[tkcf.htk ufhtvjpt cfmfhsdtkjc vjmfkfmtsf rjycnbnewbehb eakt,t,bc 

htfkbpfwbbcfrty^ ,eyt,hbd ufhtvjpt cfvtehytj lf c[df cfmvbfyj,bc ytufnbehb 

ptvjmvtlt,bc sfdblfy fwbkt,bc cfiefkt,bs& fqybiyekb rfyjyb vbpyfl bcf[fdc 

ufhtvjclfwdbsb vjs[jdyt,bc^ hfwbjyfkehb ,eyt,fscfhut,kj,bcf lf vluhflb 

ufydbsfht,bc ghbywbgt,bc ufsdfkbcobyt,bc cfae'dtkpt epheydtk.jc rjynhjkb 
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ufhtvjc trjkjubehb ojyfcojhj,bc ityfhxeyt,fpt& cf[tkvobaj trjkjubehb 

tmcgthnbpbc 'bhbsflb ghbywbgt,bf% 

- cfmvbfyj,bc gjntywbehb trjkjubehb cfibihjt,bc hbcrbc itafct,f*  

-cfmvbfyj,bc lfo.t,fvlt ufhtvjpt vbcb itcf'kj ptufdktybc itafct,bc 

rjvgktmcehj,f* 

- ufhtvjclfwdbs vjs[jdyfsf lf ufhtvjc lfwdbc yjhvt,bc ufsdfkbcobyt,f* 

-tmcgthnsf lfvjerblt,kj,f lf vfsb eakt,fvjcbkt,bc itepqelfdb 

ufy[jhwbtkt,f* 

- tmcgthnbpbc lfcrdybc lfcf,est,ekj,f lf rfyjybtht,f* 

- tmcgthnbpbc xfnfht,bc cf]fhjj,f^ cfpjufljt,hbj,bc vjyfobktj,f lf vbcb 

fphbc ufsdfkbcobyt,f& 

 

 

 

§ 10&3&  RJYNHJKB UFHTVJC VLUJVFHTJ<FPT& VJYBNJHBYUB 

 

ufhtvjc sfyfvtlhjdt vlujvfhtj,f vjbs[jdc fnvjcathjc^ /blhjcathjc^ 

ybflfubc lf ,bjcathjc lf,by'eht,bc o.fhjt,pt eo.dtnb rjynhjkbc epheydtk.jafc& 

ufhtvjc lf,by'eht,bc [fhbc[b lfvjrblt,ekbf% vfdyt ybdsbtht,t,bc ufvjyf,jkmdt,bc 

hfjltyj,fpt* vfs mbvbeh itvflutykj,fpt* fnvjcathjib vfdyt ybdsbtht,t,bc 

ufvjahmdtdbc cbvfqktpt* rkbvfneh gbhj,t,pt& 

,eyt,hbdb ufhtvjc rjynhjkb jh tnfgfl [jhwbtklt,f% 

+ tnfgpt [lt,f ,eyt,hbdb ufhtvjc j,btmnbc lf,by'eht,bc [fhbc[bc itcf[t, 

vjyfwtvt,bc vbqt,f lf fv vjyfwtvt,bc vtwybthekb ufypjuflt,f* 

++ tnfgpt [lt,f ,eyt,hbdb ufhtvjc vlujvfhtj,bc ufev]j,tct,bc vbpybs 

htrjvtylfwbt,bc itveifdt,f& 

/fthib^ o.fkib lf ybflfuib lfv,by'eht,tkb ybdsbtht,t,bc hfjltyj,hbdb 

ufycfpqdhbcfsdbc ufvjb.tyt,f vfqfkb vuh'yj,bfhj,bc lf ithxtdbsj,bc vmjyt 

c[dflfc[df fgfhfnehf& rjynhjkbc ufy[jhwbtkt,bcfc ufvjb.tyt,f c[dflfc[df vtsjlb% 

abpbrehb^ mbvbehb lf abpbreh-mbvbehb $tktmnhjmbvbehb^ ajnjrjkjhbvtnhekb^ 

tvbcbehb^ kfpthekb^ sthvjmbvbehb lf fkmvtlbjybpfwbehb$& ,eyt,hbdb ufhtvjc 

ufv,by'eht,tkb ybdsbtht,t,bc ufycfpqdhbc vtsjlt,b xfvj.fkb,t,ekbf itcf,fvbc 

cf[tkvobaj cnfylfhnt,ib^ vtsjleh htrjvtylfwbt,ib lf c[df yjhvfnbek-ntmybreh 

ljrevtynt,ib& 

ufvjyf,jkmdt,bc rjynhjkbc fhct,ekb vtsjlt,bc cfae'dtkpt lfvpflt,ekbf 

c[dflfc[df [tkcfo.j^ vjo.j,bkj,f^ uflfcfnfyb kf,jhfnjhbf& fct^ vfufkbsfl^ 

fdnjvj,bkbc njmcbrehb ufvjyf,jkmdt,bc ufycfcfpqdhfl ufvjb.tyt,f trjkjubehb 
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lbfuyjcnbrehb kf,jhfnjhbf #ГАИ@ $hectsb$^ hjvkbc itvflutykj,fib itlbc 

fbhfyfkbpfnjht,b^ rdfvkvpjvt,b& 

ufhtvjc lfwdbc vtyt]vtynbc cbcntvbc vsfdfhb itvflutytkbf ufvjyf,jkmdt,pt 

lf ufhtvjpt vjmvtl c[df afmnjht,pt VJYBNJHBYUB16& 

vjybnjhbyubc fvjwfyff% 

- ufvjyf,jkmdt,bc ufpjvdfsf xfnfht,f* 

- gbhdtkflb xfyfotht,bc itlutyf lf ufypjuflt,f^ hjvtkbw [tkc iteo.j,c 

hjujhw flubkj,hbdb^ bct cf[tkvobaj vfcinf,bs bctsb cfrbs[t,bc uflfo.dtnfc^ 

hjujhbwff% yfhxtyt,bc ufvjrdktdf lf sfdblfy fwbkt,f^ o.fkvjvfhfut,f lf xfvlbyfht 

o.kt,bc ufovtylf^ cf/fthj ufhtvjc uf,by'eht,f lf ufhtvjc lfwdfpt lfyf[fh]t,b* 

- htfkeh lhjib ufvjahmdtdt,bc itcf[t, vjyfwtvt,bc uflfwtvf [tkbceakt,bc 

rjvgtntynehb jhufyjt,bcfsdbc* 

- ufyw[flt,bc itlutyf cfdfhfelj ufvjahmdtdt,bc itcf[t,* 

- yfhxtyt,bc ,fkfycbc itlutyf lf yfhxtyt,bc vtehytj,bc rjywtawbbc itveifdt,f& 

vjybnjhbyubc ths-thsb vybidytkjdfyb hujkbf /fthib ufvjahmdtdt,bc 

htubcnhfwbf& vfufkbsfl^ Thyssen krupp stahl AG abhvbc vtnfkehubek mfh[yt,ib 

$uthvfybf$ fctsb ufpjvdfsf itltut,b uflftupfdyt,f wtynhfkeh rjvgbenthc^ hjvtkbw 

byf[fdc vjyfwtvt,c^ epheydtk.jac fv vjyfwtvt,bc ufwtvbc itcf'kt,kj,fc^ itflutyc 

jmvc yjhvbht,ek ufvjahmdtdfpt uflfvtnt,bc itcf[t, lf uflfcwtvc fv vjyfwtvt,c 

ptlfv[tldtkj,bc ptvlujv jhufyjt,c& 

FYSHJGJUTYEKB VJYBNJHBYUB fhbc lfrdbhdt,bcf lf rjynhjkbc  

cbcntvf ,eyt,hbdb ufhtvjc .jdtkudfh wdkbkt,fpt^ hjvtkbw ufvjodtekbf flfvbfybc 

cfvtehytj cfmvbfyj,bs^ lfrdbhdt,bcf lf rjynhjkbc cbcntvf& vjybnjhbyub 

fewbkt,tkbf hjuhjw ,eyt,hbdb ufhtvjc sfyfvtlhjdt vlujvfhtj,bc itcf[t, 

vhfdfkv[hbdb byajhvfwbbc o.fhj^ hjvtkbw .dtkfpt fhf[tkcf.htkb hfbjyt,bc 

ufvjdktybc^ ufhtvjc itcf'kj efh.jabsb wdkbkt,bc sfdblfy fwbkt,bc^ cfvtwybthj 

ghjuyjpt,bc itveifdt,bc^ fuhtsdt vjvfdfkib vlujvfhtj,bc ghjuyjpbht,bc 

cfiefkt,fc b'ktdf&  

<BJKJUBEHB $CFYBNFHBEKB$ VJYBNJHBYUB epheydtk.jac 

,eyt,hbdb ufhtvjc vlujvfhtj,fpt lfrdbhdt,fc lf rjynhjkc^ hjvkbc vbpfybf 

flfvbfybc ]fyvhstkj,fpt lf w[jdtkvjmvtlt,fpt vbcb ufdktybc itcofdkf& 

UTJTRJKJUBEHB $<EYT<HBD-CFVTEHYTJ$ VJYBNJHBYUB fhbc 

lfrdbhdt,f lf rjynhjkb utjcbcntvbc^ vfs ijhbc^ ,eyt,hbdb lf ,eyt,hbd-ntmybrehb 

trjcbcntvbc wdkbkt,fpt& 

<BJCATHEKB VJYBNJHBYUB epheydtk.jac lfrdbhdt,fc lf rjynhjkc 

,bjcathjc ukj,fkeh ajyeh wdkbkt,t,pt lf b'ktdf fv wdkbkt,fsf trjkjubeh 

itafct,fc& 
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vjybnjhbyubc fvjwfyff ufhtvjpt cfofhvjsf lf nhfycgjhnbc cfiefkt,fsf 

fhf[tkcf.htkb ptvjmvtlt,bc sfdblfy fwbkt,f fy vfmcbvfkehfl itcecnt,f^ ,eyt,hbdb 

htcehct,bc rdkfdofhvjt,f^ ,eyt,hbdb htcehct,bc hfwbjyfkehfl ufvj.tyt,f lf 

ufhtvjc lfwdf& 

ufyfc[dfdt,ty kjrfkeh^ htubjyfkeh lf ajyeh fye ukj,fkeh vjybnjhbyuc& 

KJRFKEHB VJYBNJHBYUB fhbc lf,by'eht,ek fnvjcathjib^ o.fkib^ 

ybflfuib^ vwtyfhtekj,fib njmcbrehb mbvbehb ybdsbtht,t,bc itvwdtkj,fpt 

rjynhjkb* kjrfkehb vjybnjhbyubc vbpfybf trjkjubehb cnf,bkehj,bc vbqotdf& 

vjybnjhbyubc kjrfkeh ljytpt aeymwbjybht,c cflueht,bc .dtkfpt 

ufynjndbkb mctkb& cflueht,b vjmvtlt,ty o.fkpt^ /fthpt^ ybflfupt lf vwtyfhtt,pt 

lf,by'eht,bc o.fhjt,bc eiefkj ptvjmvtlt,bc flubkt,ib& fv ljytpt lfrdbhdt,bc 

'bhbsflb j,btmnt,bf rjyrhtnekb ,eyt,hbd-ntmybrehb utjcbcntvt,b& kjrfkehb 

vjybnjhbyub rfwj,hbj,fc utjcbcntvbc vfhsdbc cfiefkt,fc f'ktdc& 

VJYBNJHBYUBC HTUBJYFKEHB LJYT epheydtk.jac lfrdbhdt,fc 

rjyrhtnekb j,btmnt,bc $htubjyt,bc$ vlujvfhtj,fpt& htubjyfkehb vjybnjhbyubc 

vbpfybf cfthsfijhbcj rjydtywbt,bc itchekt,fpt rjynhjkb& vfufkbsfl^ ,fknbbc 

pqdbc htubjyib aeymwbjybht,c 25 cfthsfijhbcj cfluehbcufy itvlufhb mctkb^ 

hjvkbc vbpfybf ufv,by'eht,tkb ybdsbtht,t,bc cf/fthj [fpt,bs nhfyccfcfpqdhj 

uflfnfybc itcf[t, vjyfwtvt,bc ituhjdt,f&  

UKJ<FKEHB VJYBNJHBYUBC lhjc [lt,f lfrdbhdt,f ,bjcathjc ajyeh 

fye ,fpeh vlujvfhtj,fpt lf vbc wdkbkt,fpt& ajyehb lfrdbhdt,bc cfluehsf mctkb 

itlbc vjybnjhbyubc cfthsfijhbcj ukj,fkehb cbcntvbc itvflutykj,fib^ hjvkbc 

vbpfybf lfrdbhdt,f ltlfvbobc ,bjcathjc sfyfvtlhjdt lf ghjuyjpbht,fl 

vlujvfhtj,fpt vskbfyj,fib& ukj,fkehb vjybnjhbyubc cfluehsf mctkib itlbc 

cflueht,b^ hjvkt,bw ufykfut,ekbf ,bjcathek yfrh'fkt,ib lf fsdbct,ek 

nthbnjhbt,pt& 

vjybnjhbyubc .dtkf ljyt lfrfdibht,ekb eylf b.jc thsvfytssfy^ bctdt^ 

hjujhw ehsbthsrfdibhib eylf b.jc thsb ljybc .dtkf hujkb& fv v[hbd 

ufycfresht,bs cf.ehflqt,jf ukj,fkehb ljyt& 

vjybnjhbyuib 'bhbsflb .ehflqt,f tmwtdf ,eyt,bc j,btmnt,pt lfrdbhdt,fc& 

vjybnjhbyub fh bmyt,f chekb^ se bvfdlhjekfl fh vj[lt,f lfrdbhdt,f bv o.fhjt,pt^ 

hjvkt,bw ufdktyfc f[ltyty ,eyt,hbd j,btmnt,pt& vfufkbsfl^ o.kbc [fhbc[bc 

itcofdkf vlbyfhtib^ hjvtkibw xfvlbyfht o.kt,c eidt,ty vbc yfgbhpt ufykfut,ekb 

cfofhvjt,b^ dth ufcwtvc gfce[c rbs[dfpt^ se rth'jl hjvtkb cfofhvjc ptvjmvtlt,bs 

vj[lf vlbyfhbc o.kbc ajhvbht,f& fvbcfsdbc cfzbhjf .jdtkb cfofhvjc xfvlbyfht 

o.kt,bc itvflutykj,bc itcofdkf& 

vjybnjhbyubc ntmyjkjubeh mdtcbcntvfib kjrfkehb ljybc evybidytkjdfytc 

lfrdbhdt,bc j,btmnc ofhvjflutyc% 

- cfvhtodtkj cfofhvjsf xfvlbyfht o.kt,b lf fthjpjkehb ufvjyf,jkmdt,b* 
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-cfvsj udbhf,t,bs^ vityt,kj,bs^ yt,bcvbthb cfolj,bs^ ikfvcfuhjdt,kbs 

lfpbfyt,ekb nthbnjhbt,b*  

- vc[dbkb o.fkcfqt,b yfut,j,fsf ufdktybc pjyt,b& 

vjybnjhbyubc ,eyt,hbdb j,btmnt,bc mdtcbcntvfib 'bhbsfl lfcfrdbhdt,tk 

j,btmnc ofhvjflutyc% fnvjcathekb /fthbc^ ptlfgbhekb lf vbobcmdtif o.kt,bc^ 

vwtyfhtekb cfafhbc lf w[jdtksf cfv.fhjc ofhvjvflutykt,bc^ ybflfubc lf vbcb 

kbsjyehb cfae'dkbc^ utjkjubehb ghjwtct,bc vlujvfhtj,f& ,eyt,hbd j,btmnt,c 

vbtresdyt,f fuhtsdt ,bjcathekb yfrh'fkt,b^ hjvkt,ibw nfhlt,f lfrdbhdt,fsf 

rjvgktmcb^ hjvkbc vbpfybf wjw[fkb ,eyt,bc ,eyt,hbdb $ajyehb$ wdkbkt,t,bc 

ufvjdktyf& 

 

 

 

SFDB 11 

TRJKJUBF LF TRJYJVBRF 

 

erfyfcryrk [fyt,ib ufhtvjc lfwdbc ntmybreh v[fhtcsfy $ntmybreh 

cfiefkt,t,sfy$ thsfl lblb .ehflqt,f tmwtdf f[fk cathjt,c^ hjvkt,bw egbhfntcfl 

cfjhufybpfwbj cfrbs[t,bs [fcbfslt,f lf ufyb[bkt,f cfthsj cfsfehbs #ufhtvjc 

jhufybpfwbekb lfwdf@& ufydbsfht,bc fv vbvfhsekt,fc v[fhc ezthc hbj-lt-;fytbhjc 

rjyathtywbbc uflfo.dtnbkt,t,b^ hjvtkpt lf.hlyj,bsfw cfthsfijhbcj cfpjufljt,fv 

lfflubyf ltlfvbobc lfwdbc lf ufhtvjc lfwdbc epheydtk.jabc cfrbs[t,pt sfdbcb 

cfmvbfyj,bc xfhxjt,b& fvbs ufhtvjc ntmybrehb lfwdf itbdcj bctsb jhufybpfwbekb 

cfiefkt,t,bs^ hjujhbwff ufhtvjc vtyt]vtynb^ trjkjubehb ,fkfyct,b^ 

yt,f.jakj,bsb itsfy[vt,t,b^ cfpjufljt,fcsfy veifj,f lf trjkjubehb felbnb& 

TRJKJUBEHB <FKFYCB [tkc eo.j,c trjkjubehfl cecnb flubkbc 

ufvjdktyfc lf ofhvjt,bc jgnbvbpfwbfc& cfofhvjt,b sfdbcb trjkjubehb ,fkfycbc 

itlutybc cfiefkt,t,bs sfdbc itvrdtst,c lf vpf ghlemwbbc lfvfvpflt,kt,c vbfodlbfy 

vfcfkbc ithxtdbcfsdbc trjkjubehb sdfkcfphbcbs vybidytkjdfy gfhfvtnht,c& 

 

 

 

§ 11&1&  UFHTVJC LFWDBC JHUFYBPFWBEKB 

LF TRJYJVBREHB FCGTMNT<B 

 

sfyfvtlhjdt vcjakbjib ufvjbrdtsf f[fkb htfkj,f% trjkjubehb ghj,ktvt,bc 

uflfo.dtnbcfsdbc fewbkt,tkbf trjyjvbrehb ehsbthsj,t,bc f[fkb ghbywbgt,bc^ 

cf,fphj ehsbthsj,t,bc ufvj.tyt,f& 
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trjkjubf fhbc vtwybtht,f jhufybpvt,bc lf ufhtvjc ijhbc ehsbthsmvtlt,bc 

itcf[t,^ bub ,eyt,fscfhut,kj,bc sfdbct,eh cfvtwybthj dbpfc ofhvjflutyc^ [jkj 

trjyjvbrf fhbc vtwybtht,f vtehytj,bc vfhsdbc rfyjyt,bc itcf[t,& se trjkjubbc 

rfyjyt,bc euekt,tk.jaf bodtdc trjkjubeh rhbpbcc lf rfwj,hbj,bc lfqegdbc 

cfibihjt,fc^ trjyjvbrbc rfyjyt,bc euekt,tk.jaf bodtdc vjcf[ktj,bc w[jdht,bc 

ljybc lfmdtbst,fc^ cbqfnfrtc lf trjyjvbreh rhf[c& trjyjvbrbc lf trjkjubbc 

lbfktmnbrehj,f v;qfdylt.f cfby;byhj trjkjubbcf lf ufhtvjc cfybnfhbek lfwdfib& 

lqtc ,tdhb  vtwybthb abmhj,c^ hjv fhct,j,c fhf cfreshbd trjkjubehb 

ghj,ktvt,b^ fhfvtl trjkjubeh-trjyjvbrehb ghj,ktvt,b& vjvfdfkib v[jkjl 

trjyjvbrehb ehsbthsj,t,bc chek.jaf vjudwtvc ufhtvjc  lfwdfib cfrvfhbcb 

cf[cht,bc  lf,fylt,bc cfiefkt,fc& 

sfyfvtlhjdtj,bc gfhfljmcbf bc afmnb^ hjv ,eyt,bc lfwdf trjyjvbrehfl 

fhf[tkcf.htkbf lf eahj vtnbw - eahj [tkcf.htkbf ,eyt,bc lf,by'eht,f& 

yjhvbht,bc^ ufhtvjib lfvf,by'eht,tkb ybdsbtht,t,bc ufvj.jabc lf itvwdtkj,bc 

cbcntvf [jv lf,by'eht,bc yt,fc b'ktdf $plr^ plu^  lf c[df yjhvfnbdt,b$& 

fqcfybiyfdbf^ hjv trjkjubeh ghj,ktvfsf vybidytkjdfyb yfobkb ufvjodtekbf 

fhf cfvtehytj lf trjyjvbrehb ufhlfedfkj,bs^ fhfvtl ofhvjflutyc e[tib 

itwljvt,bc^ ,eyt,bc rfyjyt,bc fhwjlybc itltuc& e[tib itwljvbc lf fhwjlybc 

vfufkbst,c ofhvjflutyc% rfcgbbc pqdblfy .fhf-,jqfpbc vjo.dtnf^ ,fbrfkb lf 

wtkekjpbc uflfvfveifdt,tkb rjv,byfnt,b^ xhlbkjtsblfy cfv[htsbcfrty vlbyfhtt,bc 

uflfult,bc ghjtmnt,b lf f&i& ^ hjvkt,vfw ufvjbodbtc fhf vfhnj trjkjubehb pbfyb^ 

fhfvtl rjkjcfkehb trjyjvbrehb lfyfrfhut,b& c[dfyfbhfl hjv dsmdfs^ cfzbhjf 

trjyjvbrehb ghj,ktvt,bc uflfo.dtnf^ lf fhf vfsb itmvyf& 

mfkfmt,ib vjcf[ktj,bc rjywtynhfwbfc vbd.fdfhs ,eyt,bc ufqfhb,t,fvlt^ 

cjakbc vtehytj,bc lfyuhtdfvlt lf f&i& rjvgtycfwbbc vbpybs [lt,f vc[dbkb mfkfmbc 

vbth ufvjveifdt,ekb aekflb cf[cht,bc fvjqt,f& 

cf[cht,b fvbcfsdbc fhff cfrvfhbcb^ rdt,bc ghjlemnt,bc lf tktvtynfhekb 

afhsj vj[vfht,bc cfuyt,bc it'tyf [lt,f cfpqdfhufhts^ hbcsdbcfw e[lt,fs 

ytlktekbs fyufhbibc ufcojht,f& vfufkbsfl^ trjkjubehb cehfsbc ufev]j,tct,bc 

vbpybs frh'fkekbf vjcrjdib cfvhtodtkj cfofhvjsf vityt,kj,f^ vblbc ,tdhb 

cfvhtodtkj cfofhvjc ufnfyf vjcrjdbc afhukt,c ufhts& vfuhfv 'fkbfy wjnf hfv 

rtslt,f ,eyt,hbdb htcehct,bc htfkehb afctekj,bc ufycfpqdhbc cathjib& fh 

fhct,j,c uflfcf[flb cfvhtodtkj cfofhvjsf yfhxtyt,bcfsdbc^ hfw [tkc eo.j,c 

trjhtcehct,bc pjvfpt vtnfl tmcgkefnfwbfc lf gkfytnfpt yfhxtyt,bc lfuhjdt,bc 

phlfc& vb.tyt,ekb pbfybcfsdbc uflfcf[flb htfkehb trjkjubehb lfpbfyt,bc 

qbht,ekt,bc lff[kjt,bs  10)-c itflutyc& 

,eyt,fscfhut,kj,bc ghjwtcbc  vfhsdbc tatmnehj,bc fvfqkt,bc fewbkt,tkb 

gbhj,ff trjkjubehb ghjuhfvbc ntmybreh-trjyjvbrehb cf,est,bc qhvf lfveifdt,f^ 

,eyt,bc lfwdbc qjybc'bt,t,bc trjyjvbrehb fyfkbpb lf fyufhbib& 
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ufhtvjc lfwdbc nthbnjhbek qjybc'bt,fsf lfabyfyct,f [lt,f cfofhvjsf 

aekflb uflfcf[flt,bc [fh]pt& fv abyfyct,bc itdct,bc o.fhjf% 

- cfofhvjc utuvehb uflfcf[flb lfcfidt,b ufvjyf,jkmdt,bcfsdbc* 

- afmnbehb cfafcehb ufvjyf,jkmdt,bcfsdbc fy lf,by'eht,ekb o.kbc 

xfidt,bcfsdbc* 

- uflfcf[flb kbvbncptvjs ufykfut,bcsdbc* 

-uflfcf[flb lfcfidt, $kbvbnbht,ek$ ufvjyf,jkmdt,pt fy yfc[ktnpt 

uflfzfh,t,bcfsdbc* 

- uflfcf[flb yfhxtyt,bc ufykfut,bcfsdbc* 

- cf]fhbvj uflfcf[flb fdfhbekb ufvjyf,jkmdt,bcfsdbc lf yfc[ktnbcfsdbc* 

-uflfcf[flb ,eyt,hbdb htcehct,bc lf vfsufy vbqt,ekb ytlktekbc 

ptyjhvfnbekb lf fhfrjvgktmcehb ufvj.tyt,bcf lf lfyfrfhut,bcfsdbc* 

- ]fhbvf ,eyt,hbdb ufhtvjc lfwdbc rfyjyvlt,kj,bc lfhqdtdbcfsdbc* 

- itvjyfnfyb xfvjhsvtekb ihjvbcf lf cfstdpfj bfhfqt,bc htfkbpfwbblfy^ 

erfyjyjl vjgjdt,ekb ghjlemwbbc uf.bldblfy* 

-yt,f.jakj,bsb itvjyfnfyb cfofhvjt,blfy^ rjjgthfnbdt,blfy^ cfpjufljt,hbdb 

lf rjvthwbekb jhufybpfwbt,blfy^ abhvt,blfy lf vjmfkfmtt,blfy* 

- uflfcf[flb ufhtvjclfwdbsb rfyjyvlt,kj,bc lfhqdtdbcfsdbc* 

- pfhfkbc fyfpqfeht,f c[df o.fhjt,blfy& 

,eyt,bc lfwdbc flubkj,hbdb ajylt,bc cf[cht,bs abyfyclt,f% 

- cfghjtmnj-cf'bt,j lf cfghjtmnj-cfrjycnhemnjhj cfveifjt,b^ hjvtksf 

vbpfybf f[fkb cf[bc ,eyt,bclfwdbsb ntmybrbcf lf ntmyjkjubt,bc itmvyf* 

- ,eyt,bclfwdbsb j,btmnt,bc vityt,kj,f lf htrjycnhemwbf* 

- [vfehbcf lf db,hfwbbc itvwbht,bc qjybc'bt,t,b* 

- vjybnjhbyubc cbcntvt,b* 

- ufhtvjc lfwdbc qjybc'bt,t,bc epheydtk.jabcf lf xfnfht,bcsdbc cfvtwybthj-

rdktdbsb cfveifjt,b^ rth'jl^ ufvodfyt,bc cfveifjt,b^ fuhtsdt c[dflfc[df abpbreh^ 

mbvbeh lf ,bjkjubeh ptvjmvtlt,fcsy ,h'jkbc qjybc'bt,t,b* 

- yfrh'fkt,bc^ gfhrt,bc^ lf ,eyt,bc 'tuksf ufydbsfht,bcf lf ityfhxeyt,bc 

cfveifjt,b* 

- trjkjubehb tmcgthnbpbc xfnfht,f* 

- yfhxtyt,bc ufvj.tyt,bc vbpybs cfofhvjsf itmvybc cfveifjt,b& 

flubkj,hbdb ajylbc cf[cht,bc ~ 10) itb'kt,f ufvjdb.tyjs ]fylfwdbc 

j,btmnt,bc vityt,kj,fpt^ flfvbfysf ]fyvhstkj,bc fqcflutyfl^ hjvtksf lffdflt,t,b 

lfrfdibht,ekbf ,eyt,hbdb ufhtvjc lf,by'eht,fcsfy^ [jkj flubkj,hbdb ajylbc 

cf[cht,bc 5) - bv veifrt,bc lf rjktmnbdt,bc ofcf[fkbct,kfl^ hjvkt,vfw fmnbehfl 

lf ofhvfnt,bs bveifdtc ufhtvjc lfwdbc cathjib& 
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bsdkt,f^ hjv se thjdyekb itvjcfdkbc 3) vj[vfhlt,f ,eyt,hbdb ufhtvjc 

ityfhxeht,fc^ itcf'kt,tkbf ,eyt,hbdb ufhtvjc cnf,bkehb vlujvfhtj,bc vbqotdf^ 

[jkj 5)-bc vj[vfht,bc itvs[dtdfib - vbcb ufev]j,tct,f& 

ufydb[bkjs vbobc htreknbdfwbbcflvb trjyjvbrehb vblujvbc vfufkbsb& 

vbobc htcehct,bc [fh]dbcflvb vtwybthekb vblujvbc ths-thsb afmnjhbf 

htreknbdfwbbc lhjekb lf vtsjlehfl cojhb trjyjvbrehb itafct,f& fqlutybkb 

vbot,bc trjyjvbrehb itafct,bc 'bhbsflb fvjwfyff fhct,ek trjyjvbreh^ 

ntmyjkjubeh^ cjwbfkeh lf trjkjubeh gbhj,t,ib cfvhtodtkj ,heydfib 

rjyrhtnekb yfrdtsbc xf,vbc vbpfyitojybkt,bc ufvjdktyf& cojhtl fqlutybkb 

afhsj,bc trjyjvbrehvf itafct,fv eylf vjf[lbyjc htreknbdfwbbc vf[fcbfst,tkb 

.dtkf afmnjhbc rjywtynhbht,f hfjltyj,hbd lf [fhbc[j,hbd ufvjcf[ekt,fib& 

fqlutybkb vbobc afhsj,b eylf ufydb[bkjs hjujhw ghjlemwbbc vbqt,bc 

o.fhj lf hjujhw ,eyt,bc ths-thsb itvflutytkb tktvtynb& 

cfsfyfljl^ htreknbdfwbbc trjyjvbrehb  itafct,bc 'bhbsflb vbpfybf cfcjakj-

cfvtehytj tatmnbc vbqt,f hjujhw ef[kjtc vjvfdfkib^ bct uh'tkdflbfy 

gthcgtmnbdfib& htreknbdfwbbc dfhbfynt,bc trjyjvbrehb itafct,f itlut,f vbobc 

fvjqt,bc rkfcbc^ cfveifjsf ofhvjt,bc ntmyjkjubbc^ hfbjybc cjwbfkeh-trjyjvbrehb 

lf ,eyt,bclfwdbsb gbhj,t,bc ufsdfkbcobyt,bcufy& trjyjvbrehb itafct,f eylf 

fcf[fdltc htreknbdfwbbc sbsjtekb cf[bc qbht,ekt,fc^ thslhjekfl eylf 

f[fcbfst,ltc vjwtvekb yfrdtsbc fsdbct,bc vbpfyitojybkt,fc lf vbcb ghjlemwbbc 

ufvj.tyt,fc& eylf fqbybiyjc^ hjv lfpbfyt,ekb vbobc htreknbdfwbbc trjyjvbrehb 

itafct,f hsek ghj,ktvfc ofhvjflutyc - lqtvlt fh fhct,j,c cf,jkjjl 

itveifdt,ekb lf ghfmnbrbs ufvjwlbkb vtsjlb& upt,bc vityt,kj,bc lhjc vjikbkb^ 

lfhqdtek-lfpbfyt,ekb vbot,bc fqlutyfpt cfthsj lfyf[fh]t,b itb'kt,f ufvjbcf[jc 

ntmybrehb $[n $ lf ,bjkjubehb $[,$htreknbdfwbbc xfnfht,fpt ufotekb [fh]t,bc 

]fvbc cf[bs% 

[h=[n +[,=[+
n+ [++

n+ [+++
n+ [+

,+ [++
,+ [+++

,+ [+|
 

cflfw [h fhbc htreknbdfwbfpt ufotekb cfthsj [fh]t,b^ kfhb% 

[n
+ - utuvehb cfveifjt,bc qbht,ekt,f^ kfhb* 

[n
++ - lfcfveifdt,tk ptlfgbhpt ybflfu-vwtyfhtekb atybc vj[cybc lf itvlujvb 

lfatybc qbht,ekt,f^ kfhb* 

[n
+++ - thjpbbc cfobyffqvltuj lf cfby;byhj-vtkbjhfwbekb qjybc'bt,t,bc 

qbht,ekt,f^ kfhb* 

[,
+ - ybflfu-vwtyfhtekb yf.fhb atybc lfveifdt,bc qbht,ekt,f^ kfhb* 

[,
++ - jhufyekb lf vbythfkehb cfcemt,bc .bldbcf lf ybflfuib itnfybc 

qbht,ekt,f^ kfhb* 



 146

[,
+++ - stckbc .bldbcf lf cfcjakj-cfvtehytj reknehbc lfstcdbc qbht,ekt,f^ 

kfhb* 

[,
+| - htreknbdbht,ek afhsj,pt ntybc ityf[dbcfsdbc cfveifjt,bc 

qbht,ekt,f^ kfhb& 

cfhtreknbdfwbj cfveifjt,bc itvltu fqlutybkb vbot,b b'ktdf cfcjakj-

cfvtehytj fy c[df cf[bc ghjlemwbfc& fv ghjlemwbbc htfkbpfwbbcfufy cf[tkvobajc 

itvjcfdfkb itb'kt,f ufvjbcf[jc ovbylf vjut,bc cf[bs% 

V = C × ~A - {` 

cflfw V fhbc ovbylf vjut,f^ kfhb$/f* 

C - cfhtfkbpfwbjl ufvpflt,ekb cfmjykbc hfjltyj,f^ hjvtkbw vbbqt,f 

htreknbdbht,ek vbot,pt^ w$/f* 

A - cfmjykbc htfkbpfwbbc cfiefkj afcb^ kfhb$w* 

{ - cfmjykbc ofhvjt,bc^ nhfycgjhnbht,bcf lf htfkbpfwbbc [fh]t,b^ kfhb$w& 

ovbylf vjut,bc lf htreknbdfwbfpt lfyf[fh]t,bc cblblbc vb[tldbs itb'kt,f 

cfhtreknbdfwbj cfveifjt,bc trjyjvbrehb tatmnbc ufycfpqdhf% 

T = V $ {H  ≥  TY 

cflfw T fhbc trjyjvbrehb tatmnb^ 

V - ovbylf vjut,f^ kfhb$/f* 

{H - htreknbdfwbfpt ufotek cfthsj [fh]t,b^ kfhb$/f* 

TY - [fh]t,bc tatmnehj,bc yjhvfnbekb rjtabwbtynb& 

xdtekt,hbd^ tatmnehj,bc fyufhbibc lhjc ufvjb.tyt,f TY=0^12^ hfw ittcf,fvt,f 

lfyf[fh]t,bc fyfpqfeht,bc dflfc TY=8 otkc& vfuhfv hjltcfw TY=0^12^ htreknbdfwbf 

vjvut,bfybf v[jkjl [tkcf.htk gbhj,t,ib $vybidytkjdfyb itvjcfdkbcf lf 

htreknbdfwbfpt vwbht lfyf[fh]t,bc itvs[dtdfib$& hfvltyflfw cfveifjsf 

ihjvfntdflj,f cfrvfjl lblbf^ [jkj gthbjlb htreknbdfwbfpt [fh]t,bc ufotdbc 

vjvtynblfy htreknbdfwbblfy tatmnbc vbqt,fvlt fctdt lblbf^ pjub vrdktdfhbc 

htrjvtlfwbbs Ty eylf itvwbhltc 0^06-vlt^ fye lfyf[fh]t,bc fyfpqfeht,bc dflf 

ufbphlt,f TY=17 okfvlt& 

[fh]t,bc tatmnehj,bc rjtabwbtynblfy vfs fvjc.bldbc dflfpt uflfcdkbcfc 

htreknbdfwbbc tatmnbfyj,bc ufyvcfpqdhtkb ajhvekf qt,ekj,c cf[tc% T={H$V≤Ty 

htreknbdbht,ekb vbot,bc fqlutyfpt ufotekb [fh]t,bc fvjc.bldbc dflf 

c[dflfc[df vrdktdfhbc vjyfwtvt,bc vb[tldbs lbl lbfgfpjyib $1÷100 o$ vth.tj,c& 
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cffdnjvj,bkj upt,bc vityt,kj,bcfc lfpbfyt,ekb vbot,bc htreknbdfwbbc 

itltufl dqt,ekj,s trjyjvbreh lf vjhfkeh tatmnc& lfpbfyt,ek vbofc e,heylt,f 

yf.jabtht,f lf itcf'kt,tkbf vbcb  ufvj.tyt,f cfn.tj-cfvtehytj lf cfcjakj-

cfvtehytj vbpybs& fqlutybkb vbobc ,bjkjubehb ufrtsbkij,bkt,f ufvjhbw[fdc 

ybflfu-uheynbc thjpbfc^ flubkbc lfzfj,t,fc^ cfhtdtkt,bs uf,fhldfc lf 

vskbfyj,fib^ fev]j,tct,c upbcgbhf pjkib kfylifaneh lf trjkjubeh dbsfht,fc& 

ufhtvjc lfwdbc sdfkcfphbcbs evybidytkjdfytcb cfrbs[t,bf% vfdyt 

ybdsbtht,t,bc ufvjahmdtdbs ufhtvjc lf,by'eht,bc itvwbht,bc cnbvekbht,bc 

cfvtehytj vtmfybpvbc itveifdt,f^ trjkjubehfl ecfahs[j fdnjvj,bkt,bc ufvjidt,f^ 

,eyt,hbd ufhtvjib lfv,by'eht,tkb ybdsbtht,t,bc ufvjahmdtdbcfsdbc uflfcf[flbc 

trjyjvbrehb yjhvfnbdbc lflutyf^ hjltcfw uflfcf[flbc o.fhj bmyt,f cfofhvjc vjut,f 

lf fvltyfl^ cfofhvj lfbynthtct,ekb bmyt,f fnvjcathjib vfdyt ybdsbtht,t,bc 

ufvjyf,jkmdt,bc itvwbht,fib& 

cf/fthj ufhtvjc lf,by'eht,bs ufvjodtekb pfhfkb ufybcfpqdht,f hjujhw 

kjrfkehb pfhfkt,bc ]fvb^ hjvtkbw f[fcbfst,c wfkrtek j,btmnt,pt $vjcf[ktj,f^ 

vhtodtkj,f^ rjveyfkehb^ cjakbc lf n.bc vtehytj,f$ fnvjcathjc lf,by'eht,bc 

efh.jabs  vjmvtlt,fc& 

pfhfkbc .dtkfpt lblb obkb vjlbc vjcf[ktj,bc fdflj,bc fvfqkt,fpt^ hfw 

phlbc lfyf[fh]t,c vrehyfkj,fpt^ hbc itltuflfw vwbhlt,f thjdyekb itvjcfdfkb& 

aekfl ufvjcf[ekt,fib pfhfkbc fyufhbib hsekbf^ hfw fb[cyt,f vjcf[ktj,bc 

fdflj,bc ufphlbs^ w[jdht,bc [fyuh'kbdj,bc itvwbht,bs^ yfflhtdb cbrdlbkbfyj,bs& 

'ytkb ufcfsdfkbcobyt,tkbf afmnjht,b^ hjvkt,bw bodtdc cfcjakj-cfvtehytj 

rekneht,bc vjcfdkbfyj,bc itvwbht,fc^ ghjlemwbbc [fhbc[bc ufefhtct,fc^ w[jdtksf 

lf[jwdfc lf f&i& 

ufhtvjpt c[dflfc[df afmnjhbc fhf[tkcf.htkb ptvjmvtlt,bs ufvjodtekb 

trjyjvbrehb pfhfkbc $p$ byntuhfkehb itafct,f itb'kt,f ajhvekbs% 

P=Pkbsjcathj+Pfnvjcathj+P/blhjcathj+Pvwtyfhtekj,f+Pw[jdtkt,b+Pvbrhjjhufybpvt,b 

fewbkt,tkbf lfv,by'eht,tkb ybdsbtht,t,bc ufvj,jkmdbcfsdbc lf 

yfc[ktnbcfsdbc uflfcf[flbc vtmfybpvbc chek.jaf& ufhtvjpt c[dflfc[df 

ptvjmvtlt,bcufy $[vfehb^ s,ehb^ tktmnhjvfuybnehb^ hflbfwbekb lf f&i& ufvjc[bdt,f$ 

pfhfkbc rjvgtycfwbbcfsdbc yjhvfnbekb uflfcf[flbc itveifdt,f lf lfythudf& fctdt 

fewbkt,tkbf hfwbjyfkehb ,eyt,fscfhut,kj,bc trjyjvbrehb vtmfybpvbc cbcntvbc 

itveifdt,f& 

,eyt,fscfhut,kj,bc trjyjvbrehb htuekbht,bc cbcntvf eylf itbwfdltc% 

- htcehct,bc lfpjudbc^ ghjlemwbbc cbceasfdbc lf ufhtvjc lf,by'eht,bc 

yjhvfnbdt,c* 

- yjhvfnbdt,bc lfwdbcfsdbc itqfdfst,bc cbcntvfc^ [jkj vfsb lfhqdtdbcfsdbc - 

uflfcf[flt,bc^ cfymwbt,bc cbcntvfc* 



 148

- ,eyt,fscfhut,kj,bc trjyjvbrehb gbhj,t,bc lfwdfpt rjynhjkbc cbcntvfc& 

 

 

 

§ 11&2& UFHTVJC LFWDBC VFHSDF _ TRJKJUBEHB VTYT}VTYNB 

 

,bjcathjib .dtkfpt 'kbthb fhct,ff flfvbfyb^ hjvtkcfw fmdc trjkjubehb 

cbcntvbc aeymwbjybht,bc itwdkbc eyfhb& flfvbfyb vfhsfdlf lf v,h'fyt,kj,lf hf 

,eyt,fpt^ .jdtksdbc t.hlyj,jlf lf lqtcfw t.hlyj,f lflt,bs ererfdibhc^ hfvfw 

vbudb.dfyf tatmneh bylecnhbfkbpfwbfvlt^ ntmyjkjubehb ghjwtct,bc 

fdnjvfnbpfwbfvlt lf ,eyt,hbdb htcehct,bc fhfhfwbjyfkeh ufvj.tyt,fvlt^ hfcfw 

sfdbc v[hbd^ vbd.fdfhs flfvbfybc w[jdht,bc [fhbc[bc lfmdtbst,fvlt& 

.jdtkbdt tc udfabmht,byt,c^ hjv fewbkt,tkbf ufhtvjc lfwdbc qjybc'bt,t,bc 

itveifdt,f lf ufy[jhwbtkt,f& ufhtvjc lfwdbc qjybc'bt,t,b rb ofhvjelutytkbf 

vfhsdbc ufhtit& ufhtvjc lfwdbc vfhsdbc vbpfybf ,eyt,bs cfhut,kj,fpt rjynhjkb lf 

vbcb yjhvfkehb aeymwbjybht,f& 

,eyt,fscfhut,kj,fpt rjynhjkbc lf trjkjubehb cfmvbfyj,bc vfhsdbc 

cbcntvfib ofv.dfyb hjkb tresdybc ufhtvjc lfwdbc lf ,eyt,hbdb htcehct,bc 

cfvbybcnhjc& bub gfce[bcvut,tkbf trjkjubehb gjkbnbrbc ajhvbht,fpt lf 

htfkbpt,fpt^ ufhtvjc [fhbc[bc cnfylfhnt,bcf lf yjhvfnbdt,bc itveifdt,fpt& 

,eyt,hbdb htcehct,bc wfkrtek cf[tt,pt $vbof^ o.fkb^ n.t  lf vbcs&$ vfhsdfc lf 

rjynhjkc f[jhwbtkt,ty cgtwbfkbpt,ekb eo.t,t,b lf ptlfv[tldtkj,t,b& 

lf,by'eht,bc^ vfs ijhbc hflbfwbekbc^ vjybnjhbyuc f[jhwbtkt,c 

/blhjvtntjhjkjubbc lf ufhtvjc vjybnjhbyubc cf[tkvobaj rjvbntnb& 

ufhtvjc lfwdbc vfhsdf vbpyfl bcf[fdc ufhtvjpt lf flfvbfybc ]fyvhstkj,fpt 

cfofhvjc vfdyt ptvjmvtlt,bc cjwbfkehb itltut,bc sfdblfy fwbkt,fc lf vjbwfdc 

itvltu cfrbs[t,c% 

1& ufhtvjc lfwdbc qjybc'bt,fsf lfutuvdf* ,eyt,hbdb ufhtvjc lfwdbc fvjwfyt,bc 

ufycfpqdhf cfofhvjc mdtlfyf.jabcfsdbc* ofhvjt,bc sfyfvltdb lf sfyfehb 

ghjlemnt,bc^ ufvjyf,jkmdt,bc lf fyfc[ktnt,bc ufvj.tyt,f* 

2& ,eyt,hbdb ufhtvjc lfwdbc cfveifjsf cfby;byhj epheydtk.jaf& tc 

cfveifjt,bf% ghjlemwbfpt lf ntmyjkjubeh ghjwtct,pt trjkjubehb tmcgthnbpbc 

ntmybrehb ljrevtynfwbf^ vfsb vj.dfyf itcf,fvbcj,fib trjkjubeh yjhvt,sfy lf 

vjs[jdyt,sfy* 

3& ntmyjkjubehb ghjwtct,bc uflfrtst,f ,eyt,bc lfwdbc vjs[jdyt,bc 

itcf,fvbcfl ,eyt,hbd ufhtvjpt sfyfehb ghjlemnt,bc vfdyt ptvjmvtlt,bc itvwbht,bc 

lf chekb kbrdblfwbbc vbpybs* 
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4& ufhtvjc lf,by'eht,bc rjynhjkbc vtnhjkjubehb epheydtk.jaf $,eyt,hbdb 

ufhtvjc [fhbc[bc rjynhjkbc vtsjlbcf lf cfiefkt,t,bc epheydtk.jaf$* 

5& ufhtvjc lfwdbc qjybc'bt,fsf vfnthbfkeh-ntmybrehb epheydtk.jaf* 

6& ,eyt,bc lfwdbc cfiefkt,fsf yjhvfkehb aeymwbjybht,bc epheydtk.jaf 

$ufvjyf,jkmdt,bc lf yfhxtyt,bc lfvzthb^ ufvovtylb lf ufvfedyt,kt,tkb 

vjo.j,bkj,t,bc lf lfyflufht,bc ntmybrehb ufvjrdktdf$* 

7& [tkv'qdfytkb veifrt,bc^ cgtwbfkbcnt,bc lf veit,bc rdfkbabrfwbbc fvfqkt,f 

ufhtvjc lfwdbc cathjib* 

8& ufhtvjc lfwdbc qjybc'bt,fsf itchekt,bc rjynhjkb lf htuekbht,f^ 

ufvjyf,jkmdt,ib lf fyfc[ktnt,ib ufhtvjc lfv,by'eht,tkb ybdsbtht,t,bc 

itvwdtkj,bc ufycfpqdhbc xfsdkbs* fdfhbekb cbnefwbbc sfdblfy fwbkt,bcf lf 

kbrdblfwbbc vbpybs qjybc'bt,t,bc xfnfht,f* 

9& ufhtvjc lfwdbc cathjib fqhbw[df lf fyufhbiut,f^ ufhtvjc vlujvfhtj,bc 

rjynhjkbc htpeknfnt,bc fyfkbpb lf vfsb ufvj.tyt,f ,eyt,bclfwdbsb cfmvbfyj,bc 

lfutuvdbcfc* 

10& ufhtvjc lfwdbc cfveifjsf abyfycehb epheydtk.jaf* 

11& ufhtvjc lfwdbc vfhsdbc tatmnehj,bc itafct,f ntmybrehb^ trjyjvbrehb^ 

trjkjubehb lf cjwbfkehb vfxdtyt,kt,bc vb[tldbs& 

ufydb[bkjs #cffdnjvj,bkj nhfycgjhnb - cf/fthj ufhtvj@ cbcntvbcfsdbc 

ufhtvjc lfwdbc vfhsdbc vfufkbsb* fv cbcntvbc cfbyajhvfwbj vjltkbc sfyf[vfl 

[jhwbtklt,f cffdnjvj,bkj nhfycgjhnpt yfveitdfhb fbht,bc ufvj,jkmdt,bc vfhsdf& 

ufyfc[dfdt,ty vfhsdbc itvltu cf[tt,c% 

-JGTHFNBEKB VFHSDF^ hjvtkbw uekbc[vj,c rjycnhemwbt,bcf lf 

ntmyjkjubt,bc ufev]j,tct,bc qjybc'bt,t,bc ufy[jhwbtkt,fc njmcbrehb 

ybdsbtht,t,bc vbybvfkehb ufvjyf,jkmdt,bc epheydtk.jabc vbpybs* 

-NFMNBREHB VFHSDF^ hjvtkcfw vbtresdyt,f bv cfnhfycgjhnj 

cfiefkt,t,bc lf fgfhfnt,bc gjntywbehb itcf'kt,kj,t,bc ufvj.tyt,bc qjybc'bt,t,b^ 

hjvkt,bw cfodfdbc mbvbeh tythubfc ufhlfmvybfy vtmfybreh veifj,fl* fuhtsdt htubjybc 

vfcinf,bs xfnfht,ekb qjybc'bt,t,b - mfkfmscfvityt,kj^ jhufybpfwbekb^ ntmybrehb& 

fvfcsfy^ [jhwbtklt,f htubjyib fnvjcathjc vlujvfhtj,bc itcf[t, vjybnjhbyub lf 

vjyfwtvt,bc ,fyrbc lfuhjdt,f* 

-CNHFNTUBEKB VFHSDF^ hjvkbc lhjcfw htubjyib cf/fthj ufhtvjc 

vlujvfhtj,bc itcf[t, vjyfwtvt,bc htubjyfkehb ,fyrbc cfae'dtkpt [jhwbtklt,f 

qjybc'bt,t,b lfhubc^ fuhtsdt cf[tkvobajc vfcinf,bs& fvfcsfy^ [jhwbtklt,f 

yfwbjyfkehb vjybnjhbyub& cfnhfycgjhnj cfiefkt,t,bs ufhtvjc lf,by'eht,f 

ajhvbhlt,f yfrflib vfsb vj'hfj,bcfc^ fvbnjv ufhtvjc lfwdbc v[hbd nhfycgjhnbc 

cbcntvfib xfnfht,ek qjybc'bt,fsf tatmnehj,f ufybcfpqdht,f yfrflbc ljytpt& 

nhfycgjhnbc yfrflbc trjkjubehb vf[fcbfst,kt,b thslhjekfl ofhvjflutyc cfo.bc 

vf[fcbfst,kt,c mfkfmsvityt,kj,fib vfs ufvjcf.tyt,kfl& 
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cfofhvjib ufhtvjc lfwdbc vfhsdfib vjyfobktj,c% vsfdfhb ntmyjkjub^ vsfdfhb 

rjycnhemnjhb^ tythutnbrjcb^ vtmfybrjcb^ vfnthbfkeh-ntmybrehb vjvfhfut,bc 

ufy.jabkt,f^ rfgbnfkehb vityt,kj,bc ufy.jabkt,f^ cfofhvjj-ntmybrehb 

wtynhfkehb kf,jhfnjhbf& 

,eyt,hbdb ufhtvjc lfwdbc vfhsdfc cfsfdtib elufc vsfdfhb by;bythb ufhtvjc 

lfwdbc ufy.jabkt,fcsfy thsfl& 

,eyt,hbd ufhtvjpt flfvbfybc fyshjgjutyekb  ptvjmvtlt,bc vfhsdbc fvjwfybc 

uflfcfo.dtnfl ufvjb.tyt,f jgnbvbpfwbbc vjltkt,b& 

cffdnjvj,bkj upt,bc vityt,kj,bcf lf tmcgkefnfwbbc lhjc ,eyt,hbdb ufhtvjc 

lfwdbc 'bhbsflb ghbywbgb vbvfhsekbf cfthsj trjkjubehb pfhfkbc  

vbybvbpfwbbcfrty& cffdnjvj,bkj upt,bc vityt,kj,bc^ ityf[dbc lf tmcgkefnfwbbc lhjc 

,eyt,hbdb ufhtvjc lfwdbc qjybc'bt,fsf cojhfl ithxtdbcfsdbc fewbkt,tkbf 

fyshjgjutyekb lfhqdtdt,bc pqdhekb ljytt,bc lflutyf^ hjvkt,vfw fh eylf 

uflffzfh,jc pqdhek lfcfidt, trjkjubeh lfndbhsdfc& 

#fdnjvj,bkb -upf-,eyt,hbdb ufhtvj@ cbcntvbcfsdbc ,eyt,bc lfwdbc vtyt]vtynbc 

itveifdt,bc vbpybs eylf itbmvyfc% 

- cfnhfycgjhnj lf cfupfj jhufybpfwbt,bc cfghjtmnj-ntmybrehb ljrevtynf-

wbbc tmcgthnbpbc xfnfht,bc trjkjubehb gfcgjhnbc itlutybc vtsjlbrf* 

- lf,by'eht,bc  bydtynfhbpfwbbc lf ufvj,jkmdbc o.fhjt,bc gfcgjhnbpfwbbc^ 

yfhxtyt,bc enbkbpfwbbc vtsjlbrf* 

- cffdnjvj,bkj nhfycgjhnbc  lf cfupfj rjvgktmcbc trjkjubehb 

ecfahs[jt,bc yjhvfnbek-ntmybrehb ljrevtynfwbbc fyfkbpbc fdnjvfnbpt,ekb 

cbcntvf* 

- cfvtwybthj-gtlfujubehb rflht,bc - trjkjut,bc - vjvpflt,bc cbcntvf* 

- vjybnjhbyubc cbcntvf& 

cfmfhsdtkjc rfyjyib #ufhtvjc lfwdbc itcf[t,@ fqybiyekbf^ hjv fewbkt,tkbf% 

#ufhtvjc lfwdbc trjyjvbrehb cnbvekbht,f& vbcb vbpfybf eyfhxtyj^ ufhtvjclfwdbsb 

sdfkcfphbcbs vbcfqt,b^ trjkjubehfl ceasf^ vwbhtyfhxtybfyb cfertstcj 

ntmyjkjubbcf lf ntmybrbc lfveifdt,bcf lf lfythudbc^ vtjhflb ytlktekbc 

ufvj.tyt,bc^ tatmnehb ufhtvjclfwdbsb ghjtmnt,bc ufy[jhwbtkt,bc [tkito.j,f@& 

fmdt eylf fqbybiyjc^ hjv ufhtvjc lfwdbc trjyjvbrehb cnbvekbht,bc vtmfybpvb 

]th]thj,bs fh fhbc lf[dtobkb^ bub vjbs[jdc lfpecnt,fc lf ufydhwj,fc&  

yf[&25-pt vjwtvekbf ufhtvjc lfwdbc vfhsdbc - trjkjubehb vtyt]vtynbc cmtvf& 

 

 

 

 
LF<BY"EHT<BC J<BTMNT<B 

  
 

VBPFYB - PLR-pt trjkjubehb ptvjmvtlt,bc 
itvwbht,f 

fnvjcathj o.fkb ltlfvbof^ ybflfub 
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yf[& 25& trjkjubehb vtyt]vtynbc cmtvf 

 

 

 

 

SFDB 12 

UFHTVJC LFWDBC RFYJYVLT<KJ<F 

 

ufhtvjc lfwdbc rfyjyvlt,kj,bc 'bhbsflb vbpfybf ,eyt,hbdb htcehct,bc 

lfpjudbs [fh]df htwbrkbyubc [fhbc[bc fvfqkt,bc upbs& 

ufhtvjc lfwdbc rfyjyvlt,kj,f fhtuekbht,c cfpjufljt,hbd ehsbthsj,t,c^ 

sfyfvlt,j,bc gbhsf lf wfkrtek vjmfkfmtsf mvtlt,t,c^ vbvfhsfdc fv mvtlt,t,c 

cf[tkvobajc lf cfpjufljt,bc bynthtct,bc cfcfhut,kjl& 

ufhtvjc lfwdbc rfyjyvlt,kj,fib ]th rbltd ,tdhb hfv fhbc lfcf[dtob lf 

lfcfpecnt,tkb& ufycfresht,bs cf.ehflqt,jf tdhjrfdibhbc ufhtvjclfwdbsb 

rfyjyvlt,kj,f& tc rfyjyvlt,kj,f cek eahj lf eahj hseklt,f& 

1997 otkc tdhjrfdibhbc rjvbcbbc vbth itvjsfdfpt,ek bmyf tythutnbrekb 

uflfcf[flb^ vfuhfv bub fh b'ktdf CO2-bc ufvj,jkmdbc itvwbht,bc ufhfynbfc& ufhtvjc 

lfwdbc sdfkcfphbcbs cfbynthtcjf tdhjrfdibhbc vbth vbqt,ekb lbhtmnbdt,b& 

ntmybrf 

rfyjyvlt,kj,f^ cfvfhsfkb 

ntmybrehb^ 
cfgj[b 

vfcfkt,b 

cffdnjvj,bkj 
upt,b 

vfhsdbc jhufyjt,b 

cthnbabwbht,f kbwtypbht,f 

rjynhjkb 

uflfcf[flt,b^ 
]fhbvt,b 

vj'hfj,bc 
jhufybpt,f 

tmcgkefnfwbf 

cfpjufljt,hbdb 
fphb 
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tdhjrfdibhbc vbybcnhsf cf,zjc pjuflb lbhtmnbdf t[t,f /fthbc cgtwbabreh 

ufv,by'eht,kt,c - SO2, NO2, v.fh yfobkfrt,c^ n.dbfc lf c[d& itveifdt,tkbf 

lbhtmnbdt,bc ghjtmnb yf[ibh,flbc vjyjmcblbc lf ,typbybc itcf[t,^ gjkbwbrkeh 

fhjvfnek yf[ibho.fk,flt,pt^ rflvbevpt^ lfhbi[fypt lf ybrtkpt& 

rjvbcbfc itveifdt,ekb fmdc fuhtsdt lbhtmnbdt,bc ghjtmnb pjubthsb 

v;fdfofhvjvmvytkb ufv,by'eht,kt,bc^ t&b& SO2, NOx, fmhjkflb jhufyekb yfthst,bc lf 

NH3-bc itcf[t,& itlutybkbf tdhjrfdibhbc sbstekb otdh-cf[tkvobajcfsdbc fv 

ufv,by'eht,kt,bc ]fvehb vfmcbcbvfkehb okbehb ufvjyf,jkmdb& sbstek otdh-

cf[tkvobajc ite'kbf sdbsjy uffyfobkjc lfndbhsdf bct^ hjv vbc nthbnjhbfpt 

ufv,by'eht,tkb ybdsbtht,t,bc ufvj,jkmdfv fv pqdfhc fh uflffzfh,jc& 

 

 

 

§ 12&1&  CFMFHSDTKJC UFHTVJC LFWDBC RFYJYVLT<KJ<F 

 

ufhtvjc lfwdbc rfyjyvlt,kj,f itlut,f rfyjyt,bcufy lf rfyjymdtvlt,fht 

fmnt,bcufy^ hjvkt,bw vjbwfdc cfvfhskt,hbd yjhvt,c& tc erfyfcrytkb ufycfpqdhfdc 

,eyt,bc ufvj.tyt,bc lf lfwdbc cfmvtib cfofhvjt,bc^ lfotct,ekt,t,bc^ jhufybpfwbt,bc  

lf vjmfkfmtsf eakt,t,c^ vjdfktj,t,c lf gfce[bcvut,kj,fc& rfyjymdtvlt,fht 

cfvfhskt,hbd yjhvt,c vbtresdyt,f ghjtmnbht,bc^ vityt,kj,bc^ tmcgkefnfwbbc lf f&i& 

cnfylfhnt,b lf otct,b^ hjvkt,cfw fvnrbwt,c ufhtvjc lfwdbc lf ,eyt,hbdb htcehct,bc 

cfvbybcnhj& fv yjhvt,c fmdc rfyjybc 'fkf^ vfsb itechekt,kj,f rfyjyvlt,kj,bs 

bc]t,f& 

evfqktcb behblbekb 'fkf fmdc cfmfhsdtkjc rjycnbnewbfc^ hjvtkibw 

xfvj.fkb,t,ekbf lt,ekt,t,b ufhtvjc lfwdbc itcf[t,& fv;fvfl vjmvtlt,c vstkb hbub 

rfyjyt,b^ hjvkt,bw ufycfpqdhfdc ,eyt,hbdb htcehct,bc wfkrtekb cf[tt,bc 

$fnvjcathekb /fthbc^ w[jdtksf cfv.fhjc^ vbobc^ o.kbc^ n.bc^ obfqbctekbc$ 

ufvj.tyt,bcf lf lfwdbc otct,c& 

cfmfhsdtkjc ufhtvjc lfwdbc rfyjyvlt,kj,bc lfybiyekt,ff cfmfhsdtkjc 

nthbnjhbfpt trjkjubehb vfhskotchbubc ajhvbht,f lf uf'kbtht,f^ fuhtsdt 

trjkjubehb ecfahs[jt,bc epheydtk.jaf& 

 

 

 

§ 12&1&1&  CFMFHSDTKJC RFYJYB #UFHTVJC LFWDBC ITCF{T<@ 

 

cfmfhsdtkjc rfyjyb #ufhtvjc lfwdbc itcf[t,@ fhtuekbht,c cfvfhskt,hbd 

ehsbthsj,t,c ufhtvjc lfwdbcf lf abpbreh lf behblbek $cfresht,bcf lf 
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jhufybpfwbek-cfvfhskt,hbdb ajhvbc ufyehxtdkfl$ gbht,c ijhbc cfmfhsdtkjc vstk 

nthbnjhbfpt vbcb nthbnjhbekb o.kt,bc^ cf/fthj cbdhwbc^ rjynbytynbc itkabc 

xfsdkbs& rfyjybc 'bhbsflb vbpyt,b lf fvjwfyt,bf% 

-cfpjufljt,bcf lf ,eyt,bc ehsbthsmvtlt,bc cathjib ehsbthsj,fsf 

htuekbht,f ,eyt,hbd cbvlblhtsf ityfhxeyt,bc vbpybs* 

- cfvtehytj lf c[df cfmvbfyj,bc trjkjubehfl vfdyt ptvjmvtlt,bc sfdblfy 

fwbkt,f* 

- ,eyt,hbdb ufhtvjc uf]fycfqt,f lf [fhbc[bc ufev]j,tct,f* 

- sfyfvtlhjdt lf vjvfdfkb sfj,t,bc bynthtct,bc ufsdfkbcobyt,bs ufhtvjc 

lfwdf lf hfwbjyfkehb ,eyt,fscfhut,kj,f* 

- ufhtvjc lfwdbc cathjib cfthsj ukj,fkehb lf htubjyfkehb ghj,ktvt,bc 

uflfzhf* 

- ,bjkjubehb vhfdfkathjdyt,bc mdt.ybcfsdbc lfvf[fcbfst,tkb^ bidbfsb^ 

tyltvehb^ cfahs[bc obyfit v.jab akjhbc lf afeybc cf[tj,t,bc ityfhxeyt,f* 

- sdbsv.jaflb kfylifant,bcf lf trjcbcntvt,bc ityfhxeyt,f* 

-flfvbfybc ]fyvhstkj,bcfsdbc edyt,tkb $ecfahs[j$ ufhtvjc lfwdf lf 

ityfhxeyt,f*  

vfdyt ptvjmvtlt,bcufy ufhtvjc lfwdbc cfvfhskt,hbdb epheydk.jaf& 

 vjmfkfmtc eakt,f fmdc% 

- w[jdhj,ltc ]fyvhstkj,bcfsdbc edyt,tk lf ]fycfq ufhtvjib*  

- cfhut,kj,ltc ,eyt,hbdb ufhtvjsb* 

- vbbqjc chekb^ j,btmnehb lf lhjekb byajhvfwbf cfveifj lf cfw[jdht,tkb 

ufhtvjc vlujvfhtj,bc itcf[t,* 

-vjyfobktj,f vbbqjc ufhtvjc lfwdbc cathjib vybidytkjdfyb 

uflfo.dtnbkt,t,bc ufy[bkdbcf lf vbqt,bc ghjwtcib* 

- vbbqjc fyfpqfeht,f vbcsdbc vb.tyt,ekb pfhfkbcfsdbc^ hjvtkbw ufvjbodbf 

cfmfhsdtkjc ufhtvjc lfwdbc rfyjyvlt,kj,bc vjs[jdyfsf itechekt,kj,fv* 

- cfcfvfhskj otcbs vjbs[jdjc trjkjubehfl cfibib j,btmnt,bc ufysfdct,bc^ 

ghjtmnbht,bc^ vityt,kj,bc^ htrjycnhemwbbcf lf tmcgkefnfwbbc itcf[t, 

uflfo.dtnbkt,fsf itwdkf& 

vtntjhjkjubehb cfvcf[ehb^ ufhtvjc vlujvfhtj,fpt lfrdbhdt,bc cbcntvf^ 

vbobc obfqbctekbcf lf ,eyt,hbdb htcehct,bc vfhsdf cfmfhsdtkjc rfyjyvlt,kj,bs 

vbtresdyt,f v[jkjl cfmfhsdtkjc evfqktc cf[tkvobaj jhufyjsf ufycfresht,ek 

ufvut,kj,fc& 

cfpjufljt,hbj,bc byajhvbht,bc vbpybs ufhtvjc lfwdbcf lf ,eyt,hbdb 

htcehct,bc cfvbybcnhj .jdtkokbehfl ofhelutyc  cfmfhsdtkjc ghtpbltync 

thjdyek vj[ctyt,fc ufhtvjc vlujvfhtj,bc itcf[t,& 

cfmfhsdtkjib lflutybkbf uflfcf[flb% ufhtvjpt vfdyt ptvjmvtlt,bcfsdbc^ 

,eyt,hbdb htcehct,bs cfhut,kj,bcfsdbc lf c[d& 
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cfmfhsdtkjib [jhwbtklt,f trjkjubehb lfpqdtdf^ vfs ijhbc trjkjubehfl 

ufycfresht,bs cfibib cfmvbfyj,bc j,btmnt,bc cfdfklt,ekj trjkjubehb lfpqdtdf& 

itvjcekb sfy[t,b ufvjb.tyt,f trjkjubehb fdfhbt,bc lf rfnfcnhjabc itltut,bc 

fqvja[dhbcf lf vfsb ghjabkfmnbrbcfsdbc& 

cfmfhsdtkjc ufhtvjc lfwdbc rfyjyvlt,kj,f bsdfkbcobyt,c ufhtvjpt 

fyshjgjutyekb ptvjmvtlt,bc bctsb yjhvt,bc lflutyfc^ hjvkt,bw epheydtk.jac 

ufhtvjc trjkjubeh ojyfcojhj,fc& fv vbpybs otclt,f ufhtvjc vlujvfhtj,bc 

[fhbc[j,hbdb yjhvt,b^ ufhtvjib vfdyt ybdsbtht,fsf tvbcbbcf lf vbrhjjhufybpvt,bs 

ufhtvjc lf,by'eht,bc pqdhekfl lfcfidt,b yjhvt,b* ufhtvjib mbvbeh cfiefkt,fsf 

ufvj.tyt,bc yjhvt,b^ trjkjubehb vjs[jdyt,b ghjlemwbbcflvb^ ufhtvjpt lfndbhsdbc 

yjhvt,b& ufhtvjc [fhbc[j,hbdb vlujvfhtj,bc yjhvt,b ufybcfpqdht,f .jdtk [es 

otkboflib ths[tk^ hjvtkcfw itbveifdt,c lf fvnrbwt,c cfmfhsdtkjc ]fyvhstkj,bc 

lfwdbcf lf cjw& epheydtk.jabc cfvbybcnhj ufhtvjcf lf ,eyt,hbdb htcehct,bc lfwdbc 

cfvbybcnhjcsfy itsfy[vt,bs& 

rfyjyvlt,kj,fib xfvj.fkb,t,ekbf trjkjubehb vjs[jdyt,b yfhxtyt,bcflvb% 

1&cfmvbfyj,bc ce,btmnb dfklt,ekbf epheydtk.jc cfvhtodtkj^ 

cf.jafw[jdht,j lf c[df cf[bc yfhxtyt,bc itvwbht,f^ ufedyt,tk.jaf^ enbkbpfwbf^ 

ufysfdct,f lf lfvfh[df ufhtvjc lfwdbc^ cfybnfhbek-/bubtyehb lf tgbltvbjkjubehb 

yjhvt,bcf lf otct,bc lfwdbs* 

2& cf.jafw[jdht,j lf cfvhtodtkj yfhxtyt,bc ufysfdct,f lf lfvfh[df 

yt,flfhsekbf cgtwbfkehfl ufycfpqdhek flubkt,ib ufhtvjc lfwdbc^ cfybnfhbek-

/bubtyehb lf tgbltvbjkjubehb yjhvt,bcf lf otct,bc lfwdbs* 

3&njmcbrehb^ hflbjfmnbehb lf c[df cf[bafsj yfhxtyt,bc ufysfdct,f lf 

lfvfh[df ofhvjt,c v[jkjl cfufyut,jl ufycfpqdhek flubkt,ib itcf,fvbcb otct,bc 

lfwdbs* 

4&frh'fkekbf .jdtkudfhb yfhxtyt,bc ufysfdct,f pqdfib lf o.kbc c[df 

j,btmnt,ib& 

cfmvbfyj,bc ce,btmnb dfklt,ekbf% f$ itcf,fvbc cf[tkvobaj jhufyjt,sfy 

itfsfy[vjc ntmyjutyehb fdfhbbcf lf ,eyt,hbdb rfnfcnhjabc itltut,bc sfdblfy 

fwbkt,bcf lf ghjabkfmnbrbc jgthfnbekb lf cbcntvfnbehb qjybc'bt,t,bc  ^ fdfhbbcf 

lf rfnfcnhjabc lhjc vjmvtlt,bc utuvt,b* ,$ itmvyfc lf vpfl.jayfib /.fdltc fdfhbbc 

cfkbrdblfwbj ntmybrehb cfiefkt,t,bs epheydtk.jabkb cfvcf[ehb* .jdtkb 

vjcfkjlytkb lf vjv[lfhb ntmyjutyehb fdfhbbcf lf ,eyt,hbdb rfnfcnhjabc itcf[t, 

lhjekfl fwyj,jc itcf,fvbc cf[tkvobaj jhufyjt,c lf vjcf[ktj,fc* 

lfeidt,tkbf cfvtehytj j,btmnt,bc tmcgkefnfwbfib ufidt,f^ se fh fhbc 

epheydtk.jabkb% cfibib yfhxtyt,bc enbkbpfwbbc^ ufedyt,tk.jabc lfyflufht,bc^ 

ufvovtylb yfut,j,t,bc^ ufhtvjc vlujvfhtj,bc rjynhjkbc cfiefkt,t,bc ufvfhsekb 

veifj,f* 
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ukj,fkehb wdkbkt,t,bcufy ltlfvbobc rkbvfnbc lfwdbc vbpybs cfmvbfyj,bc 

ce,btmnb dfklt,ekbf lfbwdfc fnvjcathjib cfs,ehbc tatmnbc ufvjvodtdb ufpt,bc 

ufvj.jabc $tvbcbbc$ yjhvt,b lf ufyf[jhwbtkjc vfsb itvwbht,bc qjybc'bt,fyb& 

cfmfhsdtkj rfyjyvlt,kj,bs lflutybkb otcbs f[ltyc bv cfthsfijhbcj 

[tkitrhekt,t,bcf lf itsfy[vt,t,bc lflt,fc^ hfnbabwbht,fc^ ltyjycfwbfc fy vfssfy 

itthst,fc^ hjvkt,bw fhtuekbht,ty ufhtvjc lfwdbc cathjib cfmfhsdtkjc 

ehsbthsj,t,c c[df cf[tkvobajt,sfy^ cf[tkvobajsf rfdibht,sfy^ fuhtsdt c[df 

cfthsfijhbcj jhufybpfwbt,sfy& 

 

 

 

§ 12&1&2&  #CFMFHSDTKJC RFYJYB FNVJCATHEKB 

/FTHBC LFWDBC ITCF{T<@ 

 

fv rfyjybc htuekbht,bc cathjf cfmfhsdtkjc vstk nthbnjhbfpt 

fnvjcathekb /fthbc lfwdf vfdyt fyshjgjutyekb ptvjmvtlt,bcfufy& rfyjybc 'bhbsflb 

vbpyt,bf% epheydtk.jc fnvjcathekb /fthbc lfwdf cfpjufljt,bc trjkjubehb lf 

trjyjvbrehb bynthtct,bc itcf,fvbcfl lf f[kfyltkb lf vjvfdfkb sfj,t,bc bynthtct,bc 

ufsdfkbcobyt,bs* cfvfhskt,hbdfl epheydtk.jc fnvjcathekb /fthbc lfwdbc 

cathjib cfthsj ukj,fkehb lf htubjyfkehb ghj,ktvt,bc uflfzhf& rfyjybc 

'bhbsflb fvjwfyff fnvjcathek /fthib vfdyt ybdsbtht,fsf ufvjahmdtdbc htuekbht,bc 

cfvfhskt,hbdb epheydtk.jaf^ fuhtsdt fnvjcathjpt vfdyt mbvbehb^ abpbrehb^ 

,bjkjubehb lf c[df ptvjmvtlt,bc sfdblfy fwbkt,f lf itvwbht,f& 

cfmfhsdtkjc nthbnjhbf fnvjcathekb /fthbc vfdyt ybdsbtht,t,bs 

lf,by'eht,bc ljytt,bc vb[tldbs b.jaf% ufycfresht,bs lf,by'eht,ek^ vfqfkb 

lf,by'eht,bc^ lf,by'eht,ek lf lf,by'eht,bc fhvmjyt rfntujhbbc htubjyt,fl& /fthbc 

lf,by'eht,bc ljyt ufybcfpqdht,f lf,by'eht,bc byltmcbc cfae'dtkpt^ hjvtkbw 

lubylt,f vfdyt ybdsbtht,t,bs $vndthb^ ujubhlbc lbjmcblb^ fpjnbc jmcblt,b^ 

yf[ibh,flbc vjyjmcblb^ yf[ibho.fk,flt,b$ /fthbc lf,by'eht,bc vfxdtyt,kt,bc 

vb[tldbs& 
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§ 12&1&3&  CFMFHSDTKJC RFYJYB OBFQBC ITCF{T< 

 

rfyjyb obfqbc itcf[t, fhtuekbht,c cfmfhsdtkjc nthbnjhbfpt obfqbc 

utjkjubeh itcofdkfcsfy^ ufvj.tyt,fcsfy lf lfwdfcsfy lfrfdibht,bs fq'hek 

ehsbthsj,t,c& 

OBFQB fhbc vbobc ptlfgbhbc^ ybflfubcf lf o.fkcfntdt,bc acrthbc mdti fy 

[vtktsbc ptlfgbhpt ufibidkt,ekb ltlfvbobc mthmbc yfobkb^ hjvtkbw 

[tkvbcfodljvbf sfyfvtlhjdt vtwybthek-ntmybrehb cfiefkt,t,bs itcfcofdkfl lf 

ufvjcf.tyt,kfl& 

OBFQBCTEKB fhbc obfqib fhct,ekb ,eyt,hbdb ofhvjyfmvyt,b& cfcfhut,kj 

obfqbctekb fhbc lf'bt,ekb obfqbctekb^ hjvkbc vjgjdt,f lf uflfveifdt,f 

vtwybthek-ntmybrehb ufydbsfht,bc sfyfvtlhjdt ljytpt itcf'kt,tkbf^ [jkj 

trjyjvbrehfl - vbpfyitojybkb lf trjkjubehfl - vbcfqt,b& 

cfcfhut,kj obfqbctekbc cf,flj fhbc obfqbc ufhrdtek afhukt,ib ,eyt,hbdfl 

rjywtynhbht,ekb cfcfhut,kj obfqbctekb& 

obfqbc itcf[t, rfyjybc vbpfybf obfqbcf lf cfcfhut,kj obfqbctekbc htcehct,bc 

hfwbjyfkehb ufvj.tyt,bc^ ityf[dbcf lf lfwdbc epheydtk.jaf vbobcmdtif yfut,j,t,bc 

vityt,kj,bc lf tmcgkefnfwbbc ghjwtcib ofhvjmvybk ehsbthsj,fsf lfhtuekbht,f& 

obfqbs vjcfhut,kt dfklt,ekbf% epheydtk.jc obfqbctekb htcehct,bc 

hfwbjyfkehb lf rjvgktmcehb ufvj.tyt,f^ ufhtvjcf lf obfqbc lfwdf* ufye[htkfl 

lfbwdfc cfveifjsf ofhvjt,bc ecfahs[jt,bc otct,b* epheydtk.jc obfqbc 

cfhut,kj,fcsfy lfrfdibht,ekb cfveifjt,bc ofhvjt,bcfc obfqbc^ fnvjcahekb /fthbc^ 

o.kbc^ vbobc^ n.bc^ lfwekb nthbnjhbt,bc^ bcnjhbbcf lf reknehbc 'tukt,bcf lf 

c[dflfc[df lfybiyekt,bc ityj,f-yfut,j,fsf lfwdf lflutybkb yjhvt,bc vb[tldbs& 

 

 

 

§ 12&1&4&  CFMFHSDTKJC RFYJYB W{JDTKSF CFV>FHJC ITCF{T< 

 

w[jdtksf cfv.fhj ,eyt,hbdb ufhtvjc ths-thsb  'bhbsflb itvflutytkb 

tktvtynbf& cfmfhsdtkjc w[jdtksf cfv.fhj ofhvjflutyc mdt.ybc lf fctdt vcjakbjc 

,bjkjubehb vhfdfkathjdyt,bc evybidytkjdfytc yfobkc& vfc ufycfresht,ekb flubkb 

erfdbf ,bjcathjc lfwdbcf lf vluhflj,bc ityfhxeyt,bc^ fuhtsdt cfmfhsdtkjc 

vjmfkfmtsf cekbth lf vfnthbfkeh vjs[jdybkt,fsf lfrvf.jabkt,bcf lf vjvfdfkb 

sfj,t,bc fqphlbc cfmvtib& 

cfmfhsdtkjc rfyjyb w[jdtksf cfv.fhjc itcf[t, fhtuekbht,c 'bhbsfl 

cfvfhskt,hbd ehsbthsj,t,c [vtktspt^ ybflfuib^ o.fkib^ fnvjcathjib^ 

nthbnjhbek o.kt,ib^ rjynbytynbc itkacf lf ufycfresht,ek trjyjvbreh pjyfib 
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velvbdfl fy lhjt,bs vj,byflht ufhtek w[jdtksf lf cfthsjl^ w[jdtksf cfv.fhjc 

lfwdbc cathjib& rfyjybc 'bhbsflb vbpfybf w[jdtksf cfv.fhjc^ vbcb cf,byflhj ufhtvjc 

lfwdbcf lf fqlutybc epheydtk.jaf& 

 

 

§ 12&1&5&  CFMFHSDTKJC RFYJYB LFWEKB 

NTHBNJHBT<BC CBCNTVBC ITCF{T< 

 

lfwekb nthbnjhbt,bc cbcntvbc xfvj.fkb,t,f cfmfhsdtkjib tvcf[eht,f 

sdbsv.jaflb ,eyt,hbd-reknehekb ufhtvjcf lf vbcb wfkrtekb rjvgjytynt,bc 

vjvfdfkb sfj,t,bcfsdbc ityfhxeyt,fc^ flfvbfybc cekbthb lf abpbrehb ]fyvhstkj,bc 

gbhj,t,bc lfwdfc lf cfpjufljt,bc wbdbkbpt,ekb ufydbsfht,bc ths-thsb evsfdhtcb 

cfae'dkbc itmvyfc& lfwek nthbnjhbt,c uffxybfs ufycfresht,ekb ,eyt,bclfwdbsb^ 

cfvtwybthj^ reknehekb^ tcstnbehb^ htrhtfwbekb lf ufvf]fycfqt,tkb vybidytkj,f* 

tc nthbnjhbt,b chekfl fy yfobkj,hbd fvjqt,ekbf cfvtehytj ufvj.tyt,blfy lf 

vfssdbc lflutybkbf ufycfresht,ekb lfwdbc ht;bvb& 

cfmfhsdtkjib lfwekb nthbnjhbt,b bmvyt,f evybidytkjdfytcb thjdyekb 

vtvrdblhtj,bc - eybrfkehb^ bidbfsb lf lfvf[fcbfst,tkb trjcbcntvt,bc^ vwtyfhtsf lf 

w[jdtksf cf[tj,t,bc^ ,eyt,hbdb ofhvjyfmvyt,bcf lf reknehekb fhtfkt,bc lfcfwfdfl 

lf fqcflutyfl& 

lfwekb nthbnjhbt,bc rfntujhbt,bf% cf[tkvobaj yfrh'fkb^ thjdyekb gfhrb^ 

,eyt,bc 'tukb^ fqrdtsbkb^ lfwekb kfylifanb^ vhfdfkv[hbdb ufvj.tyt,bc 

nthbnjhbf& 

 

 

§ 12&1&6&  CFMFHSDTKJC N>BC RJLTMCB 

 

n.bc rjltmcb flutyc n.tt,bc hfwbjyfkehb ufvj.tyt,bc^ lfwdbcf lf 

rdkfdofhvjt,bc^ trjkjubehb lf htcehcekb gjntywbfkbc fvfqkt,bc cfae'dkt,c& 

rfyjyb fhtuekbht,c n.bc ehsbthsj,t,c n.bc vwtyfhtekj,bc^ vbobc^ w[jdtksf 

cfv.fhjc lf ufhtvjc c[df rjvgjytynt,bc lfwdbc ufsdfkbcobyt,bs& 

n.t fhbc ,eyt,hbdb ufhtvjc ukj,fkehb trjkjubehb vybidytkj,bc evsfdhtcb 

tktvtynb& vfc ufycfresht,ekb flubkb erfdbf ,bjcathjc cnf,bkehj,bc htuekbht,bc^ 

fuhtsdt cf[tkvobajcf lf vbcb vjcf[ktj,bc rtsbklqtj,bc epheydtk.jabc cfmvtib& 

cfmfhsdtkjc n.bc rjltmcb fotchbut,c cfmfhsdtkjc n.bc ajylbc lf vbcb 

htcehct,bc vjdkfcsfy^ lfwdfcsfy^ fqlutyfcf lf ufvj.tyt,fcsfy lfrfdibht,ek 

cfvfhskt,hbd ehsbthsj,t,c& 
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cfmfhsdtkjc n.bc rjltmcbc vbpfybf% flfvbfybc 'bhbsflb eakt,t,bc lfwdf lf 

rfyjybtht,bc ufyvnrbwt,f cfn.tj ehsbthsj,t,bc cathjib* n.tt,bc vjdkf^ lfwdf lf 

fqlutyf rkbvfnehb^ o.fkvfhtuekbht,tkb^ lfwdbsb^ reknehekb^ ufvf]fycfqt,tkb 

lf c[df cfcfhut,kj ,eyt,hbdb sdbct,t,bc ityfhxeyt,bcf lf ufev]j,tct,bc vbpybs* 

sdbsv.jaflb ,eyt,hbdb lf reknehekb ufhtvjcf vbcb wfkrtekb rjvgjytynt,bc 

ityfhxeyt,f lf lfwdf^ vfsb /fhvjybekb ehsbthsufdktybc htuekbht,f& 

cfmfhsdtkjc n.bc ajylbc lfwdbc vbpfybf% 

f` cfmhsdtkjc n.tt,ib trjkjubehb ojyfcojhj,t,bc ityfhxeyt,f^ n.tt,bc 

[yjdfyt,bsb cnhemnehbc^ cf[tj,hbdb itvflutykj,bcf lf [fhbc[j,hbdb vlujvfhtj,bc 

ufev]j,tct,f* vluhflb lf vfqfkghjlemnbekb rjhjvt,bc xfvj.fkb,t,f*  

,` yflfubc yf.jabtht,bc phlf* o.kbsf lf mfhbs ufvjodtekb ybflfubc thjpbbc^ 

lfzfj,t,bc^ lfvkfit,bc^ qdfhwjat,bc^ sjdkbc pdfdt,bcf lf c[df bctsb ghjwtct,bc 

sfdblfy fwbkt,f^ hjvtkbw fefhtct,c ybflfubc vlujvfhtj,fc*  

u` [tke[kt,tkb n.tt,bc sdbsv.jaflj,bc ityfhxeyt,f* vwtyfhtsf htkbmnehb 

tyltvehb lf c[df 'dbhafcb cf[tj,t,bc lfwdf& 

cfmfhsdtkjc n.bc ajylb lfwekb eylf bmytc% [fy'ht,bcufy^ erfyjyj zhbcufy^ 

n.bscfhut,kj,bcf lf c[df cfn.tj-cfvtehytj qjybc'bt,t,bc ufy[jhwbtkt,bc 

lflutybkb otct,bc lfhqdtdbcufy* vfdyt,kt,bcf lf lffdflt,t,bcfufy* cfybnfhbekb 

vlujvfhtj,bc ufefhtct,bcfufy* c[df efh.jabsb ptvjmvtlt,bcfufy& 

n.bsvjcfhut,kt dfklt,ekbf%  

- uftwyjc n.bscfhut,kj,bc lflutybk otct,c lf b[tkv'qdfytkjc fv otct,bs* 

-sfdbcb cfmvbfyj,bs [tkb iteo.jc vjdkbcf lf lfwdbc qjybc'bt,t,bc 

ufy[jhwbtkt,fc* 

- lfbwdfc [fy'fhcfobyffqvltuj otct,b^ [jkj [fy'hbc cfahs[bc itvs[dtdfib 

vbbqjc pjvt,b vbc cfkbrdblfwbjl lf cfahs[bc itcf[t, lfe.jdyt,kbd fwyj,jc 

cfsfyflj jhufyjt,c* 

- cfveifjt,b fofhvjjc bctsb ajhvt,bs^ vtsjlt,bsf lf cfiefkt,t,bs^ 

hjvkt,bw fh ufvjbodtdc ybflfubc thjpbfc^ lf hjvtkbw itpqelfdc fy ufvjhbw[fdc 

n.bscfhut,kj,bc efh.jabs ufdktyfc ufhtvjpt^ n.tt,bc vlujvfhtj,fcf lf fqlutyfpt* 

- ufeahs[bkltc n.tc^ lfbwdfc vbcb htcehct,b lf ,eyt,hbdb sdbct,t,b* 

- lfbwdfc n.bscfhut,kj,bc ecfahs[jt,bc otct,b* 

- itfchekjc n.bc cfybnfhbekb lfwdbc otct,b& 

fvhbufl^ n.bc akj,f^ ufvj.tyt,f lf ufvut,kj,f eylf ufy[jhwbtkltc n.bc 

ukj,fkehb trjkjubehb vybidytkj,bc^ vbcb rdkfdofhvjt,bc^ phlbc [fyuh'kbdj,bc 

lf n.bc c[df ,eyt,hbdb sdbct,t,bc ufsdfkbcobyt,bs& 
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§ 12&1&7&  CFMFHSDTKJC RFYJYB O>KBC ITCF{T< 

 

o.fkb eybrfkehb lf  egbhdtktcb cfcbwjw[kj vybidytkj,bc ,eyt,hbdb 

htcehcbf^ hjvtkbw fewbkt,tkbf flfvbfybc^ w[jdtksf cfv.fhjc lf vwtyfhtekb 

cfafhbc fhct,j,bcfsdbc lf cfmfhsdtkjc trjyjvbrbc ufydbsfht,bcfsdbc& 

cfmfhsdtkjc .dtkf vjmfkfmt dfklt,ekbf epheydtk.jc o.kbc hfwbjyfkehb 

lf vluhflb ufvj.tyt,f lf lfwdf^ fh lfeidfc vbcb uf,by'eht,f^ lfyfudbfyt,f lf lfihtnf& 

rfyjyb o.kbc j,btmnt,bc ufvj.tyt,bc lfwdbc cathjib fhtuekbht,c 'bhbsfl 

cfvfhskt,hbd ehsbthsj,fc^ hbsfw epheydtk.jac vjmfkfmtsf eakt,fc ceasf 

o.fkpt lf [tkcf.htk o.kbc ufhtvjpt& rfyjyb [tkc eo.j,c o.kbs cfhut,kj,bc 

jgnbvfkehb gbhj,t,bc^ ptlfgbhekb lf vbobcmdtif o.kt,bc [fhbc[bc lfwdfc bcts 

vlujvfhtj,fib^ hjvtkbw gfce[j,c lf,by'eht,bcufy^ lfyfudbfyt,bcufy lf 

ufvjabndbcfufy o.kbc j,btmnt,bc lfwdbc cfybnfhbek lf trjkjubeh vjs[jdyt,c& 

rfyjyb [tkc eo.j,c fuhtsdt o.fkpt vfdyt ptvjmvtlt,bc sfdblfy fwbkt,fc fy 

kbrdblfwbfc lf o.kbc trjcbcntvbc ,bjkjubehb yfbhcf[tj,bc ityfhxeyt,fc& 

o.kbc rfyjybc 'bhbsflb vbpfybf% o.kbc j,btmnt,bc $vfs ijhbc cfmfhsdtkjc 

ifdb pqdbc$ lfwdf lf o.kbc htcehct,bc hfwbjyfkehb ufvj.tyt,f lqtdfyltkb lf 

vjvfdfkb sfj,t,bc bynthtct,bcf lf vluhflb ufydbsfht,bc ghbywbgt,bc 

ufsdfkbcobyt,bs* gbhdtk hbuib ceasf cfcvtk o.fkpt vjcf[ktj,bc vjs[jdybkt,bc 

lfrvf.jabkt,f& 

 

 

 

§ 12&1&8&  CFMFHSDTKJC HTCGE<KBRBC RFYJYB YBFLFUBC LFWDBC 

ITCF{T< 

 

cfmfhsdtkjc ybflfubc lfwdbc rfyjybc fvjwfyt,bf% vbobc ehsbthsj,fsf 

htuekbht,f vbobc hfwbjyfkehfl ufvj.tyt,bc lf lfwdbc epheydtk.jabc vbpybs* 

vbofpt vtehytj,bc c[dflfc[df ajhvt,bc sfyf,fheakt,bfyb ufydbsfht,bcfsdbc 

gbhj,t,bc itmvyf* ybflfubc yf.jabtht,bc rdkfdofhvjt,f* ,eyt,hbdb ufhtvjc 

ityfhxeyt,f lf ufev]j,tct,f& 

ybflfubc lfwdbc ghj,ktvf ufycfresht,bs vybidytkjdfybf vwbhtvbobfyb 

cfmfhsdtkjcfsdbc^ cflfw thjpbekb ghjwtct,bc^ ybflfubc ufzez.bfyt,bc lf 

lfyfudbfyt,bc^ vtjhflb lfzfj,t,bcf lf lfvkfit,bc^ cfcfhut,kj obfqbctekbc lf cfityb 

vfcfkt,bc qbf otcbs vjgjdt,bc^ flfvbfybc fhfcojhb cfvtehytj vjmvtlt,bc itltufl 

lblbf ybflfubc lfyfrfhut,b& ybflfubc lfwdf cf[tkvobajt,hbdb ghj,ktvff^ hflufy 

cfmfhsdtkjib ufdhwtkt,ekb .dtkf nbgbc ybflfub $vfs ijhbc vobhb^ vkfit^ 

lfzfj,t,ekb^ v;fdf lf 'kbth nent ybflfut,bc$ cojhb lf hfwbjyfkehb ufvj.tyt,f 
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cfmfhsdtkjc cjakbc vtehytj,bcf lf cfthsjl trjyjvbrbc lbyfvbrehb ufydbsfht,bc 

vsfdfhb htpthdbf& 

ybflfubc lfwdbc rfyjybc vbpyt,bf% 

-ybflfubc cfafhbc vskbfyj,bc^ yf.jabtht,bc phlbc lf ityfhxeyt,bc 

epheydtk.jaf* 

- ybflfubc yf.jabtht,bc phlbc cfiefkt,fsf ufvj.tyt,bcfc bv efh.jabsb 

itltut,bc fqrdtsf^ hjvkt,bw cfahs[tc itemvybc sdbs ybflfuc^ flfvbfybc 

]fyvhstkj,fc^ akjhfcf lf afeyfc* 

- ybflfuib vfdyt ybdsbtht,fsf pqdhekfl lfcfidt,b rjywtynhfwbt,bc yjhvt,bcf 

lf cnfylfhnt,bc lflutyf&  

ybflfubc lfwdbc vbpybs frh'fkekbf% 

- yf.jabthb ybflfubc ufvj.tyt,f fhfcfcjakj-cfvtehytj lfybiyekt,bs* 

- n.bs cfhut,kj,bc lhjc ybflfubc cfafhbc lfpbfyt,f* 

- .jdtkudfhb mvtlt,f^ hjvtkbw uffefhtct,c ybflfubc sdbct,t,c* 

- ybflfubc .jdtkudfhb ufzez.bfyt,f lf lfyfudbfyt,f& 

 

 

§ 12&2&  CFMFHSDTKJC CBC{KBC CFVFHSKBC RJLTMCB& 

LFYFIFEKB  UFHTVJC LFWDBCF LF <EYT<HBDB HTCEHCT<BS 

CFHUT<KJ<BC OTCBC OBYFFQVLTU 

 

cfmfhsdtkjc rjycnbnewbbc sfyf[vfl .jdtk flfvbfyc fmdc eakt,f bw[jdhjc 

[tkcf.htk ufhtvjib^ vbbqjc cfhoveyj byajhvfwbf ufhtvjc vlujvfhtj,bc itcf[t, lf 

vbbqjc bv pfhfkbc fyfpqfeht,f^ hjvtkbw vbc ]fyvhstkj,fc fy mjyt,fc vbf.tyf 

trjkjubehvf cfvfhsfklfhqdtdfv& 

trjkjubehb cfvfhsfklfhqdtdbcfsdbc lfvyfifdbc^ sfyfvlt,j,bc gbhbc lf 

vjmfkfmbc vbvfhs^ hjvtkbw pbfyc vbf.tyt,c ,eyt,hbd ufhtvjc lf flfvbfybc 

]fyvhstkj,fc^ fqb'dht,f lbcwbgkbyfhekb^ flvbybcnhfwbekb fy cbc[kbc cfvfhskbc^ 

cfvjmfkfmj-cfvfhskt,hbdb^ vfnthbfkehb gfce[bcvut,kj,f^ [jkj cfofhvjc^ 

lfotct,ekt,bc^ jhufybpfwbbc vbvfhs flvbybcnhfwbekb lf cfvjmfkfmj-

cfvfhskt,hbdb gfce[bcvut,kj,f& cfofhvjt,b^ lfotct,ekt,t,b^ jhufybpfwbt,b lf 

vjmfkfmtt,b^ hjvkt,bw pbfyc vbf.tyt,ty ,eyt,hbd ufhtvjc^ vjmfkfmtsf ]fyvhstkj,fcf 

lf mjyt,fc^ cf[fk[j vtehytj,fc ,eyt,hbdb ufhtvjc lf,by'eht,bs^ ,eyt,hbdb 

htcehct,bc ufaezt,bs^ ufyflueht,bs^ lfpbfyt,bs^ fhfhfwbjyfkehb ufvj.tyt,bs^ 

,eyt,hbdb trjkjubehb cbcntvbc lfpbfyt,bs lf c[f trjkjubehb 

cfvfhsfklfhqdtdt,bs^ dfklt,ekb fhbfy chekb vjwekj,bs ffyfpqfehjy pfhfkb 

vjmvtlb rfyjyvlt,kj,bc itcf,fvbcfl& 
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cfmfhsdtkjc cbc[kbc cfvfhskbc rjltmcb itbwfdc ve[kt,c^ hjvkt,bw 

trjkjubehb cfvfhsfklfhqdtdbcfsdbc bsdfkbcobyt,c cbc[kbc cfvfhskbcf lf 

flvbybcnhfwbek cfc]tkc& 

cfvhtodtkj^ cfcjakj-cfvtehytj^ cfvtwybthj fy c[df j,btmnbc lfghjtmnt,bc^ 

ufykfut,bc^ htrjycnhemwbbc^ vityt,kj,bc^ cftmcgkefnfwbjl uflfwtvbc fy 

tmcgkefnfwbbc lhjc ufhtvjc lfwdbc otcbc lfhqdtdf^ hfvfw ufeahs[bkt,kj,bs 

ufvjbodbf hflbfwbekb ajybc fhct,bsb ufefhtct,f^ flfvbfybc ]fyvhstkj,bc lfpbfyt,f^ 

w[jdtksf fy vwtyfhtekb cfv.fhjc vfcj,hbdb ufyflueht,f fy c[df v'bvt itltub - bc]t,f 

]fhbvbs fy sfdbceakt,bc fqrdtsbs dflbs [es okfvlt^ sfyfvlt,j,bc lfrfdt,bc fy 

cfmvbfyj,bc eakt,bc xfvjhsvtdbs dflbs cfv okfvlt fy efvbcjl $ve[kb 287$& 

njmcbrehb^ ,fmnthbjkjubehb^ mbvbehb fy ufhtvjcfsdbc cfibib  ybdsbtht,bcfl-

vb fy  yfhxtybcflvb vjg.hj,bc otcbc lfhqdtdf vbcb ofhvjt,bc^ nhfycgjhnbht,bc^ 

ufysfdct,bc^ ityf[dbc^ xfvfh[dbc fy ufvj.tyt,bc lhjc^ hfcfw ufeahs[bkt,kj,bs 

itt'kj ufvjtodbf flfvbfybc ]fyvhstkj,bc fy ufhtvjc fhct,bsb lfpbfyt,f fy c[df v'bvt 

itltub^ - bc]t,f ]fhbvbs fy sfdbceakt,bc fqrdtsbs dflbs jh okfvlt& bubdt mvtlt,f^ 

hfvfw ufvjbodbf ufhtvjc lf,by'eht,f^ vjofvdkf fy lfcyt,jdyt,f^ fy flfvbfybc 

]fyvhstkj,bc lfpbfyt,f^ fylf w[jdtksf fy vwtyfhtekb cfv.fhjc vfcj,hbdb 

ufyflueht,f^ fuhtsdt xfltybkb cfufyut,j trjkjubehb vlujvfhtj,bc lhjc fy 

trjkjubehb e,tleht,bc pjyfib - bc]t,f sfdbceakt,bc fqrdtsbs dflbs cfvblfy [es 

okfvlt $ve[kb 288$& 

o.kbc j,btmnbc lf,by'eht,f^ lfyfudbfyt,f^ lfihtnf fy vfcpt c[df bctsb 

efh.jabsb ptvjmvtlt,f^ hjvtkvfw itb'kt,f lffpbfyjc vjcf[ktj,bc ]fyvhstkj,f^ 

itfvwbhjc stdpbc vfhfub^ uffefhtcjc o.fkvjvfhfut,bc gbhj,t,b^ ufvjbodbjc o.kbc 

abpbrehb^ mbvbehb^ ,bjkubehb sdbct,t,bc ufefhtct,f^ ,eyt,hbdb sdbsufovtylbc 

eyfhbc lfmdtbst,f^ /blhjkjubehb lf /blhjutjkjubehb ht;bvbc lfhqdtdf - bc]t,f 

]fhbvbs^ fy ufvjcfcojht,tkb cfveifjsb dflbs ths okfvlt^ sfyfvlt,j,bc lfrfdt,bc fy 

cfmvbfyj,bc eakt,bc xfvjhsvtdbs dflbs cfv okfvlt fy efvbcjl& bubdt mvtlt,f^ hfvfw 

ufeahs[bkt,kj,bs ufvjbodbf flfvbfybc ]fyvhstkj,bc lfpbfyt,f^ fylf w[jdtksf fy 

vwtyfhtekb cfv.fhjc vfcj,hbdb ufyflueht,f - bc]t,f ]fhbvbs fy ufvfcojht,tkb 

cfveifjsb dflbs jh okfvlt fylf sfdbceakt,bc fqrdtsbs dflbs cfv okfvlt $ve[kb 

292$& 

vfdyt ybdsbtht,bc fnvjcathek /fthib ufahmdtdbc fylf ufvovtylb lfyflufhbc^ 

yfut,j,bc fy c[df j,btmnbc tmcgkefnfwbbc otcbc lfhqdtdf^ hfvfw ufeahs[bkt,kj,bs 

ufvjbodbf fnvjcathekb /fthbc [fhbc[bc vybidytkjdfyb ufefhtct,f - bc]t,f ]fhbvbs 

fy ufvfcojht,tkb cfveifjsb dflbs ths okfvlt fy necfqj,bs dflbs cfv sdtvlt fylf 

sfdbceakt,bc fqrdtsbs dflbs jh okfvlt^ sfyfvlt,j,bc lfrfdt,bc fy cfmvbfyj,bc 

eakt,bc xfvjhsvtdbs dflbs cfv okfvlt fy efvbcjl& bubdt mvtlt,f^ hfvfw 

ufeahs[bkt,kj,bs ufvjbodbf flfvbfybc ]fyvhstkj,bc lfpbfyt,f - bc]t,f ]fhbvbs fy 

ufvfcojht,tkb cfveifjsb dflbs thsblfy jh okfvlt fy sfdbceakt,bc fqrdtsbs dflbs 
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jh okfvlt& bubdt mvtlt,f^ hfvfw ufeahs[bkt,kj,bs ufvjbodbf flfvbfybc cbwjw[kbc 

vjcgj,f - bc]t,f sfdbceakt,bc fqrdtsbs dflbs jhblfy [es okfvlt $ve[kb 295$& 

,eyt,bclfwdbsb cfrfyjyvlt,kj ljrevtynt,bc vjmvtlt,bc tatmnehj,bc 

fcfvfqkt,kfl fewbkt,tkbf% 

1& sfyfvlt,j,bc gbht,bc vbth ,eyt,bc lfwdbc itcf[t, rfyjyt,bcf lf c[df 

yjhvfnbekb ljrevtynt,bc wjlyf lf ufut,f& ,eyt,hbdb ufhtvjc rjvgjytynt,bc itcf[t, 

trjkjubeh ofhvjlutyfsf^ vfsb ehsbthsufygbhj,t,ekj,bc lf ,eyt,fib vfsb  

ehsbthsmvtlt,bc rfyjypjvbtht,fsf wjlyf* 

2& ,eyt,bclfwdbsb yjhvfnbekb ljrevtynt,bc vfnthbfkeh-ntmybrehb  

epheydtk.jaf& ,eyt,bclfwdbsb j,btmnt,bc lf ntmybrbc ghjtmnbht,fpt^ vityt,kj,fpt 

lf tmcgkefnfwbfpt lfyf[fh]t,bc vfnthbfkehb epheydtk.jaf* cfofhvjsf lf 

jhufybpfwbfsf vstkb cfmvbfyj,bc trjkjubehb chek.jaf& 

3& ,eyt,bc lfwdbc itcf[t, vjs[jdyfsf f[cyf-ufyvfhnt,bc vbpybs cfmfhsdtkjc 

jhufyjt,bc veifj,bc jhufybpt,f& 

4& ,eyt,bclfwdbsb yjhvfnbekb ljrevtynt,bc ufvj.tyt,fpt^ ,eyt,bc lfwdbc 

itcf[t, utuvt,bcf lf qjybc'bt,t,bc itchekt,fpt cf[tkvobaj^ cfeo.t,j lf 

cfpjufljt,hbdb rjynhjkb& 

5& ,eyt,bc lfwdbc itcf[t, vbsbst,t,bc lfhqdtdbc lf itechekt,kj,bcfsdbc 

gfce[bcut,fib vbwtvf& 

 

 

§ 12&3&  CFVFHSFKB  LF  GFCE{BCVUT<KJ<F  UFHTVJC  LFWDBC 

RFYJYVLT<KJ<BC  LFHQDTDBCFSDBC 

 

,eyt,bcfsdbc vb.tyt,ekb pfhfkb b.jaf trjkjubeh lf trjyjvbreh pfhfkfl& 

TRJKJUBEHB PFHFKB fhbc pbfybc vb.tyt,f fhf rjyrhtnekb 

,eyt,fsvjcfhut,kbcflvb $jhufybpfwbf^ cfofhvj$^ fhfvtl ,eyt,hbdb ufhtvjcflvb^ 

hjvtkbw fbcf[t,f ,eyt,bc [fhbc[j,hbd vlujvfhtj,fpt lf flfvbfybc ]fyvhstkj,fpt& 

trjkjubeh pfhfkc bodtdc ufhtvjpt fyshjgjutyekb ptvjmvtlt,f& trjkjubehb 

pfhfkb fh tmdtvlt,fht,f pecn trjyjvbreh $aekfl$ itafct,fc^ lf fnfht,c fhf 

rjvgtycfwbeh [fcbfsc^ fhfvtl cflfvc]tkjc& 

TRJYJVBREHB PFHFKB fhbc ,eyf,bs vjcfhut,kbcfsdbc vb.tyt,ekb 

mjyt,hbdb pbfyb - vjcfdkbc^ n.tt,bc^ w[jdtkt,bc ufyflueht,f ,eyt,hbdb ufhtvjc 

lf,by'eht,bc itltufl& pfhfkbc fyfpqfeht,f [lt,f aekflb rjvgtycfwbbc cf[bs& 

fhct,j,c ,tyt,bclfwdbsb lfhqdtdt,bc hfvltybvt ]ueab% 

- fnvjcathjc lf,by'eht,f flfvbfyt,bc ]fyvhstkj,bcfsdbc lf ufhtvjcfsdbc 

cfibib vfdyt ybdsbtht,t,bs* 
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- vbot,bc lf,by'eht,f yfhxtyt,bs^ xfvjyfltyt,bs^ njmcbrehb ybdsbtht,t,bs lf 

htreknbdfwbbc ufye[jhwbtkt,kj,f* 

- n.bc erfyjyj ufxt[df^ [tt,bc lfpbfyt,f^ n.bc afhsj,bc ufzez.bfyt,f* 

- w[jdtkt,bc cf,byflhj ufhtvjc lf,by'eht,f^ yflbhj,bc lf stdpfj,bc otct,bc 

lfhqdtdf& 

,eyt,bclfwdbsb rfyjyvlt,kj,bc lfhqdtdfpt fhct,j,c cfvb cf[bc 

gfce[bcvut,kj,f% flvbybcnhfwbekb^ cbc[kbc cfvfhskbc lf vfnthbfkehb 

gfce[bcvut,kj,f& 

FLVBYBCNHFWBEKB GFCE{BCVUT<KJ<F lfrfdibht,ekbf ,eyt,bc lfwdbc 

vbvfhs sfyfvlt,j,bc gbhbc vbth vjdfktj,bc itechekt,kj,fcsfy% ,eyt,bc lfwdbc 

otct,bc^ cfybnfhbek-/bubtyehb yjhvt,bc lfhqdtdf^ ,eyt,bcfsdbc pbfybc vb.tyt,f bv 

gbht,bc vbth^ hjvkt,bw gfce[bcvut,kt,b fhbfy ufhtvjc lfwdfpt& fvfcsfy^ 

flvbybcnhfwbekb gfce[bcvut,kj,bc 'bhbsflb fvjwfyff ,eyt,bclfwdbsb qjybc'bt,t,bc^ 

yjhvt,bc lf otct,bc lfhqdtdfsf fqrdtsf& flvbybcnhfwbekb gfce[bcvut,kj,bc 

cf[tt,bf% lbcwbgkbyfhekb cfc]tkb $uflf[ltdbyt,f^ pqdtdbyt,f$^ lfrfdt,ekb 

sfyfvlt,j,blfy ufysfdbceakt,f^ cfofhvjc $j,btmnbc$ veifj,bc itxtht,f^ aekflb 

]fhbvf& 

CBC{KBC CFVFHSKBC GFCE{BCVUT<KJ<F lut,f vfiby^ hjltcfw ,eyt,fc 

vbf.tyt,ty fhct,bs pbfyc $vlbyfhtt,bc^ n,t,bc lf,by'eht,f vhtodtkj,bc lf 

rjveyfkehb cfofhvjt,bc ufeovtylfdb lf fhfufedyt,tk.jabkb xfvlbyfht o.kt,bs^ 

yf.fhbs lf yfhxtyt,bs$& cbc[kbc cfvfhskbc gfce[bcvut,kj,f bsdfkbcobyt,c cfc]tkc% 

ufvfcojht,tk cfveifjt,c fy sfdbceakt,bc fqrdtsfc $b[& § 12&2& lf cfmfhsdtkjc 

cbc[kbc cfvfhskbc rjltmcb& rfhb vtfst$& 

cbc[kbc cfvfhskbc lf flvbybcnhfwbek gfce[bcvut,kj,fib vbtwtvf fhf vfhnj 

,eyt,bc lfwdbc otct,bc lfvhqdtdb gbhb^ fhfvtl bc gbht,bw^ dbyw sfdbc [tkmdtbst,c 

vbcwtvc ufyrfhuekt,fc^ hjvtksf itchekt,fw pbfyc vbf.tyt,c ufhtvjc& 

VFNTHBFKEHB GFCE{BCVUT<KJ<F fhbc pfhfkbc fyfpqfeht,f^ hjvtksf 

uflf[lf [lt,f cgtwbfkehb yb[hbc vb[tldbs^ vfufkbsfl% vjzhbkb [bcsdbc - rey'bc 

lbfvtnhbcufy lfvjrblt,ekt,bs^ w[jdtksf cfv.fhjcflvb vb.tyt,ekb pfhfkbcfsdbc - 

thstekpt lf f&i& 

ufhtvjc lfwdbc cathjib cfvfhsfklfhqdtdfsf sfdblfy fwbkt,f itcf'kt,t,kbf 

fqvphltkj,bsb^ jhufybpfwbek-utuvehb^ vfnthbfkeh-ntmybrehb^ cfvtwybthj-

ntmybrehb^ cftmcgkefnfwbj lf cfvfhskt,hbdb qjybc'bt,t,bs& 

bctsb qjybc'bt,fsf ufy[jhwbtkt,bcfc^ hjvkt,vfw itb'kt,f lffhqdbjc 

,eyt,fib trjkjubehb ojyfcojhj,f^ by;bythvf eylf ufvjbxbyjc lblb gfce[bcvut,kj,f^ 

obyfcofh eylf ufyzdhbnjc ufhlfmvyfsf itltut,b& .jdtkb ofvjo.t,bcfc fewbkt,tkbf 

vbcb obyfcofhb .jdtkv[hbdb uffpht,f^ cgtwbfkbcnt,bcf lf cfpjufljt,hbj,bc 

vjyfobktj,bs& 
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U F Y V F H N T < T < B 

 
1& population $ahfyu&$-vjcf[ktj,f_ $,bjk&$ ufhrdtek fhtfkib ufdhwtkt,ek thsb 

cf[bc vwtyfhtsf lf w[jdtksf thsj,kbj,f 

2& gkfymnjyb $,th'& planktos vj[tnbfkt$ pqdbc^ n,bc^ vlbyfhbc o.kbc cbphmtib 

vw[jdht,b vwtyfhtt,b lf w[jdtkehb jhufybpvt,bc thsj,kbj,f^ hjvkt,bw sdbsjy dth 

vj'hfj,c lf o.kbc lbyt,fc uflffmdc 

3& rflfcnhb $ahfyu& cadastre$ hbcfvt fqothf^ cbf^ hbcfvt itcf[t, fhct,ek vjyfwtvsf 

rht,ekb& o.kbc rflfcnhb - cbcntvfnehb rht,ekb fvf se bv mdt.ybc .dtkf vlbyfhbc 

htcehct,bc itcf[t, 

4& htrhtfwbekb $gjkjy& rekreacja - lfcdtyt,f$ lfcdtyt,f^ flfvbfybc 'fkt,bc fqlutyf 

5& yu - yjyfuhfvb^ 1yu = 10-9 u   

6& cfghjabnt,b - vwtyfhtt,b^ cjrjt,b lf ,fmnthbt,b^ hjvkt,bw vrdlfhb jhufybpvt,bc 

jhufyekb ybdsbtht,t,bs brdt,t,bfy 

7& gu - gbrjuhfvb^ 1 gu = 10-12 u   

8& rjycevtynt,b $kfs& consumo - vjdb[vfh$ jhufybpvt,b^ hjvkt,bw rdt,bc ]fzdib 

vjb[vfhty jhufyek ybdsbtht,t,c 

9& ufvjc[bdt,bc ljpf $isfysmvekb ljpf$ - flfvbfybc lfc[bdt,bc vce,emb [fhbc[b 

v;qfdylt,f 1-2 uh ufvjc[bdt,bc ljpbc $isfysmvekb ljpbc$ itvs[dtdfib^ hjvkbc lhjcfw 

ufvj]fycfqt,f vblbc vrehyfkj,bc ufhtit 

10& ljpbc cbv'kfdht $isfysmvekb ljpf fh bsdfkbcobyt,c ufvjc[bdt,bc cf[tc$ - 

ltlfvbofpt ljpbc cbv'kfdhbc cfiefkj vybidytkj,f $,eyt,hbdb hflbjfmnbehb ajyb$ njkbf 

4^85×10-9 uh$cs& flubkt,ib^ cflfw ud[dlt,f hflbjfmnbehb vfcfkt,bc mfyb^ ljpbc cbv'kfdht 

bphlt,f 1^3-lfy 100 uh$cs-vlt 

11& htynutybc ufvjc[bdt,bc tmcgjpbwbehb ljpf 80 -120 vbrhjhtynutyb$cs - pjubths 

vsbfy hfbjyib ufvjc[bdt,bc ,eyt,hbdb ajyb  

12& ufvjc[bdt,bc tmdbdfktynehb ljpf  - 500 vbkb,thb$o - ljpbc lfcfidt,b cbv'kfdht 

vjcf[ktj,bcfsdbc& 240 vbkb,thc$o - qt,ekj,c flfvbfyb ,eyt,hbdb hflbfwbbc itltufl& 300 
vbkb,thc - qt,ekj,c flfvbfyb r,bkbc kjrfkehb ufvjrdktdbcfc 

13& tatmnehb tmdbdfktynehb ljpf - cfthsfijhbcj cnfylfhnt,bs xdtekt,hbdb 

vjcf[ktj,bcfsdbc hflbfwbbc ]fvehb ljpf^ isfysmvekb flfvbfybc vstkb c[tekbs okbc 

ufyvfdkj,fib^ fh eylf fqtvfnt,jltc 5 vpd& vfu& lblb ,hbnfytsbc vjcf[ktj,bcfsdbc cfiefkj 

ljpf itflutyc 2^39 vpd  

14& pd - pbdthnb^ 1 pd = 1 000 000 vbrhjpbdthnb 

15& T1/2 = hflbjyerkblbc yf[tdfhlfikbc gthbjlb 

16& vjybnjhbyub $kfs& monitor - ufvfahs[bkt,tkb* bc^ dbyw uf[ctyt,c^ ufahs[bkt,c$& 

nthvbyb #vjybnjhbyub@ gbhdtkfl itvjnfybk bmyf ufhtvjc lfwdbc lfhuib ufthjc cnjr/jkvbc 

rjyathtywbfpt     
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