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W;a;rm;% ,l=Kq lsÍfï fmdÿ Ys,amSh l%u 
 

 

W;a;rm;% ,l=Kq lsÍfï yd ,l=Kq ,ehsia;=j, ,l=Kq igyka lsÍfï iïu; l%uh wkq.ukh 

lsÍu wksjd¾hfhka u l< hq;=fõ' ta i|yd my; mßÈ lghq;= lrkak' 
 

1' W;a;rm;% ,l=Kq lsÍug r;=mdg fnda,a fmdhskaÜ mEkla mdúÉÑ lrkak' 
 

 

2' iEu W;a;rm;%hlu uq,a msgqfõ iyldr mÍCIl ixfla; wxlh igyka 
lrkak'  

 

b,lalï ,sùfï§ meyeÈ,s b,lalfuka ,shkak' 

 
 

3' b,lalï ,sùfï§ jerÿKq wjia:djla fõ kï th meyeÈ,sj ;ks brlska lmd 

yer kej; ,shd flá w;aik fhdokak' 
 

4'  tla tla m%Yakfha wkq fldgiaj, ms<s;=re i|yd ysñ ,l=Kq ta ta fldgi 

wjidkfha  la ;=< ,shd olajkak' wjidk ,l=Kq m%Yak wxlh;a iu`.  la 
;=<" Nd. ixLHdjla f,i we;=<;a lrkak' ,l=Kq igyka lsÍu i|yd 
mÍCIljrhdf.a m%fhdackh i|yd we;s ;Srej Ndú; lrkak'  

 
WodyrK :   m%Yak wxl 03 
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(iii) ……………………............................... 
……………………............................... 
…………………...............................… 
 

(i) +      (ii)   +    (iii)          = 

 
 

nyqjrK W;a;rm;% ( ^ljq¿ m;%h& 
 
 

1' w'fmd'i' ^W'fm<& yd f;dr;=re ;dlaIK úNd.h i|yd ljq¿ m;% fomd¾;fïka;=j u.ska 
ilikq ,efí' ksjerÈ jrK lmd bj;a l< iy;sl lrk ,o ljq¿m;la Tn fj; imhkq 
,efí' iy;sl l< ljq¿ m;%hla Ndú; lsÍu mÍCIlf.a j.lSu fõ' 

 

 

2' wk;=rej W;a;rm;% fyd¢ka mÍCId lr n,kak' lsishï m%Yakhlg tla ms<s;=rlg jvd 
,l=Kq lr we;akï fyda tlu ms<s;=rlaj;a ,l=Kq lr ke;akï fyda jrK lemS hk mßÈ 
brla w¢kak' we;eï úg whÿïlrejka úiska uq,ska ,l=Kq lr we;s mss<s;=rla uld fjk;a 
ms<s;=rla ,l=Kq lr ;sfnkakg mq¿jk' tfia ulk ,o wjia:djl§ meyeÈ,sj uld 
fkdue;s kï ulk ,o jrKh u; o brla w¢kak' 

3' ljq¿ m;%h W;a;rm;%h u; ksjerÈj ;nkak' ksjerÈ ms<s;=r  ,l=Klska o" jerÈ ms<s;=r 
0 ,l=Klska o jrK u; ,l=Kq lrkak' ksjerÈ ms<s;=re ixLHdj ta ta jrK ;Srhg my<ska 
,shd olajkak' wk;=rej tu ixLHd tl;= lr uq¿ ksjerÈ ms<s;=re ixLHdj wod< fldgqj 
;=< ,shkak'  
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jHqy.; rpkd yd rpkd W;a;rm;% ( 
 

 

1' whÿïlrejka úiska W;a;rm;%fha ysiaj ;nd we;s msgq yryd f¾Ldjla we| lmd 
yßkak' jerÈ fyda kqiqÿiq ms<s;=re háka bß w¢kak' ,l=Kq Èh yels ia:dkj, yß 
,l=Kq fh§fuka th fmkajkak' 

 
 

2' ,l=Kq igyka lsÍfï§ ´j¾,kaâ lvodisfha ol=Kq mi ;Srh fhdod .; hq;= fõ' 
 

3' iEu m%Yakhlgu fok uq¿ ,l=Kq W;a;rm;%fha uq,a msgqfõ we;s wod< fldgqj ;=< 
m%Yak wxlh bÈßfhka wxl follska ,shd olajkak' m%Yak m;%fha § we;s Wmfoia wkqj 
m%Yak f;dard .ekSu l< hq;=fõ' ish¨ u W;a;r ,l=Kq lr ,l=Kq uq,a msgqfõ igyka 
lrkak' m%Yak m;%fha § we;s Wmfoiaj,g mgyeksj jeä m%Yak .Kklg ms<s;=re ,shd 
we;akï wvq ,l=Kq iys; ms<s;=re lmd bj;a lrkak' 

 

4' mÍCIdldÍj uq¿ ,l=Kq .Kk tl;= fldg uq,a msgqfõ kshñ; ia:dkfha ,shkak' 
W;a;rm;%fha iEu W;a;rhlgu § we;s ,l=Kq .Kk W;a;rm;%fha msgq fmr<ñka 
kej; tl;= lrkak' tu ,l=K Tn úiska uq,a msgqfõ tl;=j f,i igyka lr we;s 
uq¿ ,l=Kg iudk ±hs kej; mÍCId lr n,kak'  

 

 

,l=Kq ,ehsia;= ilia lsÍu ( 
 

ish¨ u úIhkays wjidk ,l=Kq we.hSï uKav,h ;=<§ .Kkh lrkq fkd,efí' tneúka tla 
tla m;%hg wod< wjidk ,l=Kq fjk fjku ,l=Kq ,ehsia;=j,g we;=<;a l< hq;= h'  I m;%h 
i|yd nyqjrK ms<s;=re m;%hla muKla we;s úg ,l=Kq ,ehsia;=jg ,l=Kq we;=<;a lsÍfuka 
miq wl=frka ,shkak' wfkl=;a W;a;rm;% i|yd úia;r ,l=Kq we;=<;a lrkak' 51 Ñ;% 
úIhfha I" II yd III m;%j,g wod< ,l=Kq  fjk fjku ,l=Kq ,ehsia;=j, we;=<;a lr wl=frka 
o ,súh hq;= fõ' 
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 Wmßu yd wju WIAK;aj udkh" mSvk udkh" Wmßu WIAK;ajudkh" wju WIAK;ajudkh   (2) 
 

wd¾ø;dudkh" f;;a yd úh<s n,an WIAK;ajudkh          (2)  
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leïìhï fydÈka tlsfkl iïnkaO ùu                    (4) 
 
 

 
ukdj úysÈ .sh uQ, moaO;shla ;sìu" wyslr ld,.=Ksl ;;aj ord isáfï yelshdj" mdxY+ frda. j,g Tfrd;a;= §u (4) 
 

wkqchg .e,fmk .%dyl Ydlhla ùu" m<sfndaO yd frda. ydks j,ska f;dr ùu"                                            (4) 
 
 
 
 

 

ikd, l,dm úisÍ mej;Su ksid        (4) 
 
 
 
 
 
 
 
 
 
 
 
 
 

p;=rf.a          (4) 
 
 
 
óf;aka  (𝐂𝐇𝟒) yß;d.dr jdhqjla ksid f.da,Sh WKqiqu jeä ùu    (4) 
 
 
 
 
 
 
 
lDIsridhk øjHj,ska f;dr t<j¿ yd m,;=re ,nd .ekSug yels úu" wu;r wdodhula ,nd .ekSug yels úu" (3) 
 

udkisl iykhla ,eìu" f.j;a; w,xlrKhg jeo.;a ùu" iSñ; bv lvl j.d l< yels ùu    (3) 
 
 
 
 
 
 

fldfydU weg ksiaidrh" fldfydT f;,a" iqÿ ÆKq ksiaidrh" ÿïfld, ksiaidrh  (4) 
 

 
f.j;= w,xlrKh" wdydrhg .; yels ùu"      (3) 
 
 
N+ñ ld¾hCIu;dj jeä ùu" udkisl iykh ,eìu      (3) 
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WIaK;ajh" f;;ukh"        (2) 

   
wd¾ø;djh" hdka;%sl ydks       (2) 
 
 
 
Tlaiscka we;s úgÈ ldur WIAK;ajfha § hï øjHhla ´mmd;slj$bfíu TlaislrKhg ,la ùu (4) 
 
 
 
m%;sTlaisldrl fhÈu" ßla;l weiqreïlrKh" kùklD; weiqreïlrKh      (4) 
 
 
 
 
 
 
wdydrhl ;;ajh nd, lsßu yd ta ;=<ska jHdmdßlhdg jeä ,dN ,nd .ekSu wruqK fldg 
                                                                                                                                                   
wdydrhg øjH tl;= lsÍu         (4) 
      
 
 
hQßhd " c,h" ;sß.= msá"         (2) 
 
iSks" f*dau,ska" wefudlaisis,ska " ¨Kq         (2) 
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tla tla mqoa.,hdg fjka l< ia:dk mej;Su" Èjd wdf,dalhg iudk wf,dalhla mj;ajd .ekSu      (3) 
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fíiï $j<j,a " c,h rojd.ekSfï ldKq fh§u       (3) 
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 úi¾cK YS>%;djh" úfudapl j¾.h"          (2) 
 
 úfudaplh .,jd msßisÿ l< yels ùu" úfudaplh l%shd;aul jk mSvk mrdih ±k .ekSu  
             (2) 
 
 
 
 mdxY+ Ldokh isÿfkdfõ" nEjqï iys; N+ñ j,go Ndú; l< yel" c,h wmf;a hdu isÿ fkdfõ'       (3) 
 

q jdIamSlrK c, ydksh wvqh" j,ame< j¾Okh wvqh' lïlre wjYH;djh wvqh" c,h iu. fmdfydr fhÈh yelsh' 

 iq,x wêl m%foaY j,g WÑ;h'             (3) 
 
   

uQ,sl m%d.aOkh jeäh" kv;a;=j wmyiqh" c,fha .=Kd;auh wkqj Ndú;h isudúh yels ùu      (3) 
 

;dlaIKsl ±kqu wjYH ùu" úfudapl ysr úh yelsh'           (3) 
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tkaðu f.ù ;sîu$ tkaðfï msiagka j<¨ f.ù ;sîu       (4) 
 

 
 
ÿiai%dù;dj jeä iafkayl f;,a Ndú;h                   (4) 
 
 
 
 
             l=Uqla" iQßhudr" m¨" ó" ñ,a," fldia" fydr" hqle,smsgia" f;alal 

           (2) 
     f;alal" uefyda.kS" iqßhudr" l=Uqla" y,añ,a," nqre;" keÿka" .ïud¨" rn¾ 

            (2) 
       hqle,smagia" rn¾" .a,sßisähd" weflaIshd" we,aìiShd 
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>K;ajh jeä úu$ldIaÁhnj jeäùu                 (3) 
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we|Sug yd kej; kej; fh§ug myiqùu" y÷kd.ekSug yd lshúug myiq úu"     (3) 
 

ie,eiau ioyd iqÑhla fh§fï wjYH;djh wju ùu"  ixfla; iEu ;ek §u tl yd iudk f,i Ndú; ùu  
(Universal&"   fjk;a mqoa.,fhl=g ie,iqï f;areï .eksug yels úu                         (3) 
 
 
 
 
 
 
    úYd, Ydl       (2) 
 
 
    
    Ydl jeá    (2) 
 
 
 
    WoHdk nxl=   (2) 
 
 
 
 
 
 
 

 
        ueo PoY+lsh  

𝟐

𝟑
 muK fïrE wjia:dj$kgqj fld<mqjg iù ù we;s ia:dkfha ;o iajNdjh   (2) 

 

 

         u,a lsKs;a;l u,aj,ska  𝟐
𝟑
 fyda  𝟏

𝟐
 msms ;sîu$uqÿfka we;s u,a fmdfydÜgq f,i ;sîu (2) 

 
         u,a fmdfydÜgqj újD; ùug wdikak úg§              (2) 
 
 
 

 
 

r;= ÿUqre mi                 (3) 
 
Èhis¿ mi (Low Humic Gley Soil)                    (3) 
 
 

 

mig wkql+,j fnda. f;dard .ekSug" bvï mßyrK rgd f;dard .ekSug"                (3) 
 
mdxY+ ixrCIK l%u Ndú;hg" f.dvke.s,s bÈlsßï lghq;= ie,iqï lsßug                 (3) 
 
c, iïmdok l%u ie,iqï lsßug                               (3) 
 
 
 
 
 
 
 
 

mßyrKfhaÈ wmú;%Kh ms<snoj ie<ls,su;a ùu                           (4) 
 
 
 

 
 
iqfmdaIKh " ÿ¾.kaOh yeñu               (4) 
 
 
u;=msg c, wmú;%kh               (4) 
 
 
 
fnda. i|yd c, iïmdokhg"  jeisls<s fia§ug             (4) 
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                         𝟕𝟑.𝟔 𝐖 

                      𝐕  𝐈𝐑 
  

 
 

úfYaIhg wdfõKsl ,laIK ;sîu" ksfrda.S u;aiHhka ùu"     (3) 
 
iunr j¾Okhla ;Sìu       (3) 
 
l%shdYS,sùu         (3) 
 
 
 
md fidaok Ndú;h" gexls i|yd fjk fjku WmlrK Ndú;h"    (3) 
 

 
fldkaäia $ ¨KQ ødjK fhdod .ekSu" msgia;r mqoa.,hska we;=̈ ùu isud lsßu   (3) 
 
 
 
 
 
 
 

 
    (3)   mßm:hl hï ia:dk folla w;r m%;sfrdaOh iSreudre lsßug  (3) 
 
           mßm:hl .,k Odrdj wjYH f,i md,kh lr .ekSug  
 
 
 

(3)    m%;Hdj¾:l fjda,aàh;djhlska wjYH mßÈ m%;Hdj¾;l  

        m%;sodkhla  ,nd .ekSug         (3) 
 
 
 
 
 
 
 
 
 
 

 𝐏  𝐕𝑰 

     𝟐𝟑𝟎 × 𝟎. 𝟑𝟐𝟎 
 

             (4) 
       
 
 

  𝐑  
𝐕

𝑰
 

   

    
=𝟐𝟑𝟎

𝟎.𝟑𝟐𝟎
        𝟕𝟏𝟖. 𝟕𝟓 𝜴       (4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
      

 

 

 

  
 9V negßh ksjerÈj iïnkaO lsÍu   ^3& 

 LED ksjerÈj iïnkaO lsÍu          ^3& 

 m%;sfrdaOlh ksjerosj iïnkaO lsÍu  ^3& 
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;sria ;,fha fldaK        (3)  
 
isria ;,fha fldaK" ÈYdj       (3) 
 
 
 
ndOl mj;sk úg ñkqï ,nd .ekSu wmyiqh     (3) 
 
 
 

 
;uka isák ia:dkfhys WÉp;ajh .ekSug     (3) 
 
 
;uka isák ia:dkfha msysáu ±k .eksug      (3) 
 
 
 
 

 
is;shfï mßudKh"  is;shug we|Sug .; jk ld,h" is;shu we|Sfï wruqK  (3) 
 
 
 
 
 
 
fidfiacia' uia fnda,"       (2) 
 

 
k.Üia" Ñlka frda,a " Ñlka n¾.¾      (2) 
 
 
 
 

 

ieliSu myiq lr.; yelsúu " oaú;Shl wdidok wvq ùu"   (3) 
 
wdydr wmf;ahdu wju úu       (3) 
 
 
 

 
 

j¾Kh lymeye ñY%s; iqÿ$frdai meyehlska hqla; ùu" m¨ÿùu$;e,Sï fkdue;súu" wiaÓ ìÈ fkd;sîu  (3) 
 

l=vd msydgq fkd;sìu" u< lf|a reêr me,a,ï fkd;sìu      (3) 
 
 
 
 
 
 
 

  hdka;%sl ydks wju jk wdldrhg we,a,Su" YS; .nvdjl nyd,Su" ksjerÈ yd .e,fmk ëjr wdïmkak fhdod .ekSu  (3) 
 
 

  wiajkq fk,d .;amiq msßisÿ c,fhka fia§u" úYd, uiqka we,ä  wjia:dfõ § lru,a yd w;=Kq nyka bj;a lsßu (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  lDñ m%;sfrdaê ±,a     (2) 
 
  UV m%;sfrdaê fmd,s;ska     (2) 
   
 

  lDñ m%;sfrdaê ±,a     (2) 
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fïoh oykh lsßu $ fldf,iagfrd,a wju lsßu $ fi!LHhg ys;lr ùu   (3) 
 
 
 
 

 
fld, f;a ioyd yqud,h heùfuka tkaihsu wl%Sh lsßu' l¿ f;a ioyd tfia fkdlsßu'  (3) 
 
l¿ f;a weUÍfuka miq meiúu isÿ lsßu' fld< f;a ioyd tfia fkdlsßu'   (3) 
 
 
 
 
rn¾ j,g i,a*¾ tl;= lsÍu u.ska ±ä lsÍu    (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
      wjodku bj;a lsßu          (2) 
 
      bxðfkareuh l%shdud¾.     (2) 
 
      mßmd,k l%shdud¾. .ekSu  (2) 
 
 
 
 
 
 
 
 
 
 
 
   Okj;a ùu              (2) 
        
   f.dú;eka lsßu ms,sno mqyqKqjla yd ±kqula fkdue;s ùu'     (2) 
 
 

lDIsld¾ñl fj<ofmd, ;sîu" olaI lDIsld¾ñl jHdma;s ks,Odßfhl= 
isáu               (2) 
 

id¾:l f.dúfmd<la wdikakfha ;sîu            (2) 
 
 

 
 
 
 jHdma;s ks,OdÍhdj fhdod .ekSu " Tyqf.ka mqyqKqjla ,nd .eksu              (3) 
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B - fldgi - rpkd 

 
 
05' (a)       ffcjmoaO;sj, os mdxY+ CIqo% csùkaf.a jeo.;alu úia;r lrkak'  
 

 
yeÈkaùu (-  
 
 mdxY+ CIqø csùka hkq " mfiys Ôj;ajk mshú weig meyeÈ<sj fkdfmfkk" YÍr  
 m%udKfhka m<, 0.1 mm  (100    )  g jvd l=vd ðùka ldKavhls'      

          
  (1) ldnksl øjH úfhdackh  

ixlSrK fMkaøSh øjH ir, ix>glj,g leäu'  
   
  (2) mfiys fmdAIl iq,N;dj jeä lsÍu yd fmdaIl m%;spl%slrKh  

   Wod (-  

 wefudakslrK nelaàßhd u.ska u, ldnksl øjH j,ska      fyda    
  iE§u  

 

 khsá%lrK nelaáßhd u.ska     fyda    
  Ydlj,g wjfYdaIKh l< 

yels f,i    
  njg TlaislrKh 

 

 khsg%cka ;sr lrk nelaàßhd jdhqf.da,sh    ;sr lsÍug odhl úu' 
 

(3) ldnksl øjH úfhdackh u.ska mdßißl iu;=,s;dj /l .ekSug  

(4) Ydlj,g ydks lrk jHdêckl CIqøÔùka f.ka Ydl wdrlaId lsßug  

(5) mdxY+ iM,;dj (Fertility)  mj;ajd .ekSug   

 Wod (- fldïfmdaiaÜ" ffcj fmdfydr" ffcj m<sfndaOkdYl 

(6) mig ldnksl øjH tl;= lsÍu ^we,af.a wdÈh ñh.sh úg&   

(7) mdxY+ wxY+ ne§u (Cementting), túg mdxY+ Ldokh wvq fõ' mdxY+ jHqyh  

                   ÈhqKq lrhs' 

(8) mil mj;sk ¥Il úfhdackhg  

(9) mfia c,h rojd .ekSfï Odß;dj jeä lsÍug  

(10) mdIdK iy LKsc Ldokhg WmldÍ fõ' mfia jHqyh f.dv k.hs 

 

 yeÈkaùu i|yd  ,l=Kq     20 
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(b)    ìï ueksfï§ oïje,a ñkqï l%uh fhdod.; fkdyels wjia:d úia;r lrkak'     

 
  yeÈkaùu (-  
 
 

oïje,a ìï uekSu  hkq f¾Çh ÿrj,a muKla Ndú;fhka bvula uek tys 

j¾.M,h fiùu ioyd oïje, Ndú;fhka uekqï l%shdj,sh isÿ lsßuhs' fuysÈ bvu 

;%sfKdaKj,g fnokq ,nhs'  

 

oïje,a ìï uekSu fhdod.; fkdyels wjia:d  

 

(1) nejqï iys; N+ñhla fyda lÿlr m%foaYj, ìï ueksu ioyd  

  fuu m%foaYj, È ;sria f¾Çh ÿrj,a ,nd .ekSug wmyiq fõ' 

 

(2) m%udKfhka b;d úYd, bvï ueksu ioyd  

mdoï f¾Ldj ±ñh yels Wmßu ÿr iSud iys; ùu  

 

(3) o;a; jeä m%udKhla iys; bvï ueksu i|yd  

;sria ÿr yd wkq,ïN .ekSfïÈ .eg¿ jeä ùu yd jeä ld,hla  

 .; ùu     
 

(4) uekqï ia:dk w;r ;sria ÿr uekSug wmyiq wjia:dj, 

  uekqï ia:dk w;r ndOl fyda ÿr jeä úg ñkqï ,nd .ekSug  

   wmyiq ùu  

  
(5) le,Eno m%foaY ueksfï §  

le,E m%foaYj, mdoï f¾Ldj t<sfï§ fukau ;sria ÿr ,nd 

.ekSfï§ .eg¨ we;s ùu 

 

 yeÈkaùu i|yd  ,l=Kq     20 
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(c)    m,;=re ieliSfï l¾udka;Yd,djlska msg jk wmc,h ioyd oaù;Sl m%;sl¾u 
l%shdj,sh meyeÈ,s lrkak' 

 
 yeÈkaùu (-  

 
 wmc,h oaú;sl m%;sl¾u lsßu hkq" iajdhQ nelaàßhd fhdod .ksñka wmc,fha Èh ú 

we;s ldnksl øjH úfhdackhg ,la lsÍuhs'   
 
 wmc, m%;sl¾u l%shdj,sh  
  
 1' jdhq .ekaùfï ;gdl ;=<È iajdhq nelaàßhd .ykh jeä lsÍu  
 

  wjidÈ; gexlsj,ska frdkafndr iaj,amhla jdhq .ekaùfï ;gdl 
    fj; fhduq lsßu 

    jd;kh lsßu 
 
 2'  jdhq .ekaùfï ;gdl ;=<§ ldnksl øjH nelaáßhd u.ska úfhdackh  
    

     ldnksl øjH     c,h yd CIqø Ôúkag wjYH Yla;sh njg ìo  
                             fy<hs 
 
  3'  il%Sh frdkafndr iE§u  
 
     j¾Okh jk CIqøÔúka c,fha wj,ïNkh ù iïmsKavhla f,i  
                              mej;Sfuka il%sh frdkafndr iEfoa' 
 
  4' c,h oaú;Shsl widok ;gdl fj; fhduq lsßu  
 
     fuysÈ c,fha fjfik nelaàßhd wdidokh fõ' fuh oaú;sl frdka  
                                fndr f,i yeÈkafõ'   
 
  5' oaú;shsl frdkafndr bj;a lsßu  
 

  oaú;shsl frdkafndrj,ska fldgila jdhq.ekaùfï ;gdl fj; kej;  
    fhduq lsÍu yd fldgila ks¾jdhq ;ksj hgf;a úfhdackh isÿlr ðj 
    jdhq ksmoúu'    

 
 

yeÈkaùu i|yd  ,l=Kq     20 
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06' 

(a)    fjf<ofmd< i|yd iQodkï lrk ;jdka me<j, mej;sh hq;= ;;a;aj iïu; úia;r 
lrkak' 

 
yeÈkaùu (-  

  
lafIa;%h ;=< ixia:dmkh lsßug fmr iqÿiq jhila olajd ;jdkla ;=< we;s±ä l< 
Ydl ;jdka me< kï fõ'  

 
    ;jdka me<j, ;sìh hq;= ;;a;aj iïu;  
 
 1' lafIa;%fha isgqùug iqÿiq jk mßÈ ±ä lsßug ,la lr ;sìu 
  lafIa;%fha § mj;sk ;;a;ajj,g Tfrd;a;= Èh yels f,i me< ±älr 

         ;sìu  
  
 2' m<sfndaO ydks rys; ùu  
  ;jdka me< lDñ ydks fyda frda. ydksj,ska f;dr ùu  
   
 3' m%fNaohg .e<fmk mßÈ kshñ; j¾Ok wjia:dj m;a úu   
   me<fha m;% ixLHdj" Wi" lfoa úIalïNh" uq,a moaO;sfha j¾Ok Odß;dj  

          kshñ; m%udKfha mej;Su  
 
 4' tla j¾.hl me< iuQyhla taldldß j¾Okhla fmkaùu 
  tlu j¾.fha Ydl tlu Wilska yd tlu m%udKhlska iys; ùu  
 
 5' n÷fkka msg;g uq,a j¾Okh fkdù ;sîu  
  n÷ka ;jdka me<j, uq,a n÷fkka msg;g j¾Okh fkdúh hq;= h 
 
 6' meyeÈ<s jd¾;d$f,an,a iys; úu  

 f,an,hl Ydl m%fNaoh" noaO l< me<hla kï noaO l< Èkh wdÈh  
   i|yka ùu' 
  fmdfydr fhÿ Èk" jhi" m<sfndaOkdYl fhÿ Èk" fhÿ fmdfydr  

             j¾. yd m<sfndaOkdYl ms<sno jd¾;d ;nd .ekSu  
 
 7' j,a me< fkd;sîu  

n÷ka me<j, n÷ka ;=< fyda n÷fkka msg; j,a me<" we,a.S j¾Okh 
wdÈfhka f;dr ùu  

 
 8' uõ Ydlfha wdfõKsl ,CIK fmkaúu 

;jdka me<h ujq Ydlfha ,CIKj,g ^m;% yevh" m;% j¾Kh" m;% kdrá 
úkHdih fyda u,aj, j¾Kh yd yevh& iudk ,laIK fmkaúh hq;= h'  

 
 9' m;%j, ,m" j¾K fjkia ùï wdÈh fkd;sîu' 

m;% ,m" j¾K fjkia ùï fkdfmkaùfuka tu Ydl me< ksfrda.S njg 
iy;slhla ,eîu  

  
yeÈkaùu i|yd  ,l=Kq     20 
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(b)    wdydr ioyd uiqka we;s lsßfï § nyq u;aiH j.dfõ jdis wjdis ,shkak'  
 
   
 ye|skaùu (-   
 

nyq u;aiH j.dj hkq u;aiH úfYaI lsysmhla tlu j.d moaO;shl" tlu 
wjia:dfõ È j.d lsßuhs' 

 
   

 jdis  wjdis 
1 fmdl=fKa iEu c, ia;rhlau 

m%fhdackhg .ekSu   
  

1' udxY NdCIl uiqka fï l%uh 
hgf;a we;s l< fkdyels ùu 

2' wdydr yd bvlv ioyd ;rÕhla 
wju ùu 
 

2' we;s lrk ish¨u úfYaI ms<sn|j 
±kqula ;sìh hq;= ùu 

3' iajdNdúl iïm;aj,ska Wmßu 
m%fhdack .eksu 

3' c,fha .=Kd;auh ms<sn|j 
ksrka;rfhka wjOdkhla ;sìh hq;= 
ùu' ^úúO uiqka úfYaI isák ksid 
Tjqkaf.a ixfõ§ mrdi fjkia jk 
ksid& 
 

4' wvq fCIa;%M,hlska jeä wdodhula 
,eîu  

4' wiajkq fk<Sfï§ mßK; 
wjia:djg m;a fkdjQ u;aiH úfYaI 
o yiq ùu  
 

5' isñ; bvl isÿ l< yels ùu  5' tlaj jdih lsßug iqÿiq u;aiH 
úfYaI f;dard.; hq;= ùu 
 

6' wjodku wvq úu  
 

  

7' úúO;ajfhka ^Wod (- ri" fmdaIH 
.=Kh& hq;a u;aiHhka wdydrhg .; 
yels ùu  
 

  

  
 

 

 

                                    ye|skaùu i|yd  ,l=Kq     20 
jdis 04 ,Sùug ,l=Kq 10  ne.ska   40 
wjdis 04 ,Sùug ,l=Kq 10  ne.ska   40 
              100 
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(c)    i;a;aj ksIamdokfha § kùk ;dCIKh fhdod .ekSfï jeo.;alu úia;r lrkak'  
 

yeÈkaùu (-  
 
i;a;aj ksIamdokfha § fhdod .kakd kùk ;dlaIKh hkqfjka woyia jkafka i;a;aj 
ksIamdokfha .=Kd;auh yd m%udKh by< kexùug" ld¾hCIu;dj jeä lsÍug yd 
ld¾h myiq lsÍug fhdod .kakd kúk l%uYs,amh'   

 
       ²  i;a;aj ksjdi wdY%s;j  
   

1' ixjD; ksjdi ;=<" WIAK;ajh" wd¾ø;dj" wdf,dalh wdÈ mßir idOl 
md,kh ioyd mrdihka ixfõol Ndú; lsßu u.ska i;=kag iqj myiq mrdi 
,nd Èu u.ska  wd;;s wju l< yels ùu  

 
2' i;=kaf.a ldhsl l%shdjka m%Yia;j isÿ ùu ksid Wiia ksIamdokhla ,nd .; 

yels ùu  
3' ksjdih ;=< wdf,dal ld, iSudj jeä lsßu u.ska lsls<shkaf.a ì;a;r 

ksIamdokh jeä ùu'  
 
 
²  wdydr iemhSï wdY%S;j  
 
1' wdydr yd c,h iemhSu iajhxl%Shl%rKh lsÍu u.ska i;=kag l%uj;aj yd 

wjYH;dj mßÈ iemhsh yels ùu yd wdydr wmf;a hEu wju úu 
 
2' i;;aaj wdydr ksIamdokfha § tys fN!;sl iajNdjh leg" fm;s" wdÈ f,iska 

ieliSfuka wdydr wmf;a hEu wju ùu' 
  
3' i;=kaf.a úúO j¾Ok wjêj,g .e<fmk mßÈ wdydrj, fmdaIl ix>gl 

;=,kh lr wdydr i,dl ksIamdokh lr ,nd §u ksid i;=kaf.a j¾Okh yd 
l%shdldrlï uekúka isÿ ùu' tu.ska by< ksIamdokhla ,nd .; yels ùu' 

 
4' Wiia ;dlaIK l%u Ndú;fhka wdydr ksmoùu ksid msßisÿ wdydr ,nd .; 

yels úu' 
 
²  i;a;aj ksIamdok wdY%S;j  
 
1' iajhxl%Sh lsß foúfï hka;% Ndú;fhka jeä lsß wiajekakla" wvq ld,hla 

;=<§" msßisÿj ,nd .; yels úu'  
 
2' hdka;%SlrKh u.ska uia ieliSfï l%shdj,sh isÿ lsßu ksid" ld¾hCIuj yd 

kshñ; m%ñ;sfhka hq;= ksIamdokhla ,eìu' 
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 ²  m%ckk ld¾hCIu;dj kexùu wdY%S;j  
 
1' lD;s%Su isxpkh u.ska Wiia ,CIK iys; megjqka ìys lsßu ksid by< 

ksIamdokhla ,eîu' 
2' uo iudfhdackh u.ska tljr megjqka /<la ,nd .; yels ùu  
3' ,sx. ks¾Kh u.ska .eyeKq .j megjqka ìys lsßu ;=<ska lsß ksIamdokh jeä 

l< yels úu  
4' f¾äfhda iïfm%aIl u.ska uohg meñK we;s i;=ka yÿkd .; yels ùu  
5'  RFID u.ska i;=kaf.a úúO yeisÍï yÿkd .; yels ùu  
 
    
²  ikSmdrCIdj iemhSu 
 
1' iajhxl%Sh nqreiq u.ska" i;=kaf.a reêr ixirKh Woa§mk lsßu" iu msßisÿ 

lsßu wdÈh u.ska ld¾HCIu;dj jeä úu  
 

2' m%;sYla;slrK jev ms<sfj< u.ska i;=ka ksfrda.Sj ;nd.; yels ùu  
 

3' fndfyda lghq;= hdka;%SlrKh lr we;s ksid Y%uh imhd .ekSfï .eg¨ we;s 
fkdúu'  

 
 
 

ye|skaùu i|yd  ,l=Kq     20 
lreKq 08 kï lsßug ,l=Kq 03  ne.ska           24 
lreKq 08 úia;r lsßug ,l=Kq 07  ne.ska  56 
                       100 

 
 ^lreKq by; mßÈ j¾.SlrKh lr ±laùula wfmaCId fkdflf¾&  
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07' 

(a)       wdydr l¾udka;fha oS Ndú; jk kQ;k wdydr mßrlaIK l%u Ys,amj, jdis yd 
        wjdis ioyka lrkak 
  
         yeÈkaúu  
  

wdydrhl fmdAIK .=Kh" jhkh rih iy fmkqu wd§ .=Kd;aul ,laIK yels;dla 
fkdfjkiaj mj;ajd .ksñka" wdydr krla ùug n,mdk idOl lD;S%uj md,kh lr 
kdia;sh j<ld" wdydrfha ðj ld,h jeä lsÍu i|yd Ndú; lrkq ,nk kùk 
;dCIKsl l%u kq;k wdydr mßrlaIK l%u Ys,am f,i yeÈkafõ'   

 
 kQ;k wdydr mßrlaIK l%u Ys,amj, jdis  
 

1' idudkH wdydr mßrCIK l%uj, idfmaCIj by< fmdAIKSh w.hka 
iqrlaIs; úu   

 
² wdydr wëmSvk ieliSfï § (High pressure processing) wvq WIAK;aj 

;;a;aj hgf;a c,h u.ska jeä mSvkhla we;s lr laIqø ðùka 
úkdY lsÍu yd tkaihsu wl%Sh lsÍu isÿ lrk neúka by< 
WIAK;ajfha § úkdY jk fmdaIl wdydr ;=< wdrlaId ùu  

 

 Wod (- úgñka  C  

 

² úoHq;a iamkaok ;dmkh (Pulse electric heating) u.ska wdydr 
mßrlaIKfha § ;dmh Ndú; fkdlr jeä fjda,aáh;djlska hq;a 
iamkaok wdydr ;=<ska hjd laIqø Ôúka úkdY lsßu isÿ lrk neúka 
;dmh u.ska ydks jk fmdaIl wdrlaId fõ'  

 
² mg, fmÍu (Membrane Filtration) u.ska wdydr mßrlaIKfha§ b;d 

l=vd isÿre iys; fmrK yryd wj,ïNs; øjH iy laIqø ðùka 
fmrd bj;a lrk neúka ;dm ixfõ§ fmdaIl wdydrh ;=< wdrlaId 
fõ 

 
  
2' idudkH wdydr mßrlaIl l%uj,g idfmalaIj wvq ld,hl oS ilid .; yels 

ùu ^ksIamdok ld¾hlaIu;dj by< úu&  
 

² úoHq;a iamkaok ;dmkh u.ska wdydr mßrlaIKfha§ ;mamrhlg 
jvd wvq ld,hl§ wdydr ;=<ska jeä fjda,aàh;djla iys; iamkaok 
hjk neúka b;d flá ld,hl§ wdydr mßrlaIKh fõ'  

 
         3'      wdydr mßrCIl l%shdj,sh ioyd jeh jk n,Yla;sh wju úu  
 
          ²  wêmSvk ieliSu" úoHq;a iamkaok ;dmkh yd mg,uh fmÍu ioyd 
                                     Ndú; jk n, Yla;sh idfmaCIj wju neúka n,Yla;sh ioyd 
                                     úhou wvq ùu     

  
4' fi!LHdrlaIs; Ndjfhka hq;a wdydr ksIamdok ,nd.; yels ùu  
 
5' ridhksl wdydr mßrlaIl jeks ridhksl øjH Ndú; fkdlsßu  
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wjdis (-   
 
1' wêl m%d.aOkhla wjYHh úu  
  
 kQ;k wdydr mßrlaIl l%ufõo ia:dmkfhaÈ ñf,ka wêl hka;% iq;% yd 

WmlrK Ndú; lsßug isÿ ùu 
 
2' mqyqKq Y%uh yd WmfoaYk fiajd wjYH ùu  
 
  kùk ;dlaIKsl l%ufõo Ndú; lrk neúka ta ms<sno ukd ±kqula iemhSug 

mqyqKq lsßï yd WmfoaYk fiajd wjYH ùu  
 
3' wdrïNl wuqøjHfha ;snq fmdaIK ixhq;sh" fmdaIK me;slv fjkia úh yels 

úu 
 

4' ksis weiqreï yd .nvd ;;a;aj fkdue;s ùfuka nrm;, fi!LHh .eg¨ we;s 
úu  

 
 
 
 

yeÈkaùu i|yd  ,l=Kq     20 
jdis 04 kï lsßug ,l=Kq 03  ne.ska                    12 
jdis 04 úia;r lsßug ,l=Kq 07 ne.ska           28 
wjdis 04 kï lsßug ,l=Kq 03  ne.ska                    12 
wjdis 04 úia;r lsßug ,l=Kq 07 ne.ska          28 
                       100 
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(b)       wdrlaIs; Ydl .Dy ioyd iqÿiq fiú,s øjH f;dard .ekSfï§ ie,lsh hq;= idOl 
        úia;r lrkak' 
 
 yeÈkaùu  

  

Ydl jjk mßirh" Ydlj,g jvd;a WÑ; f,i mj;ajd .ekSu ioyd ks¾ñ; .Dy" 
wdrlaIs; .Dy f,i yeÈkafõ'  
   
fiú,s øjHh f;aÍfï§ i,ld ne,sh hq;= idOl  
 
1' mdrcïnq, lsrKj,g m%;sfrdaë ùu  
  (Ultra violet resistance)   

   mdrcïnq, lsrK u.ska isÿ jk m%Ndydhkh wju ùu ksid fiú,a  
                   øjHj, l,a meje;au jeä ùu  
 
 

2' fiú,s lsÍfuka miq rd;%S isis,kfha § c, ìxÿ fiú,s øjHh u; fkd/|Su 
(Antidrip charactor)  

    

 c, ìxÿ /|S fkdmej;Su ksid ta u; ,hslk j¾Okh wju ù 
fiú,s øjHj, mdroDYHNdjh wdrlaId ùu   

 

3' jHqyh fiú,s l< miq we;=<; fnda.hg fhdok lDIs ridhk øjH ^i,am¾& 
u.ska ydks fkdúu  

 

 fnda.hg fhdok lDIs ridhk øjHkag m%;sfrdaê ùu ksid fiú,s  
         øjHj, l,ameje;au jeä ùu  

 
4' óÿu fkd/fok  (Anti mist) yd ÿú,s fkdnef|k (Anti dust) .=Kdx. ;sîu  

óÿu fkd/§u yd ¥ú,s fkdne§u ksid fiú,s øjHj, 
mdroDYHNdjh wdrlaIdùu  

 
5' fhdod .kakd fiú,s øjHj, wdhqld,h yd Yla;su;aNdjh  
 

fiú,s øjHj, wdhqld,h yd Yla;su;aNdjh jeä úu ksid wdrlaIs; 
.Dyh §¾> ld,hla fnda. j.dj ioyd fhdod .; yels ùu' túg 
fnda. j.dj ioyd fhÈh hq;= m%d.aOkh wju úu    

 
6' wdrlaIs; .Dyh bÈlrk m%foaYfha foaY.=Ksl idOl  

boslrk m%foaYfha foaY.=Ksl idOlj,g Tfrd;a;= fok fiú,s øjH  
         Ndú;h u.ska fiú,s øjHj, wdhqld,h yd isÿ úh yels hdka;%sl  
         ydks wju  lr.; yels ùu  

 

  Wod (- ±ä iq<x" ±ä wd¾ø;dj" ±ä ysre t<sh  
 
7' fiú,s øjHj, ñ," .=Kd;auh yd l,a meje;au' 
     ñ< wvq ùu" .=Kd;auh yd l,ameje;au jeä ùu ksid wdrlaIs; 

            .Dy bÈlsÍug jeh l< hq;= m%d.aOkh wvq lr .; yels úu   
  

 
yeÈkaùu i|yd  ,l=Kq     20 
idOl 04 kï lsßug ,l=Kq 06  ne.ska                    24 
idOl 04 úia;r lsßug ,l=Kq 14  ne.ska  56 
                       100 
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(c)       my; i|yka ìï ieliSfï WmlrKj, mj;sk úfYaI ,laIK yd Ndú; úia;r 

lrkak' 
 
 1' fuda,afndaâ k.=,  
 2' keá k.=,  
 3' há mia k.=,  
 
 yeÈkaúu (-  
 ìï ieliSfï l%shd myiq lr .eksug fhdod.kakd WmlrK ìï ieliSfï WmlrK 

f,i yeÈkafõ'  
 
 1' fuda,afndaâ k.=,  
 
  úfYaI ,laIK  
 

²  mia l=Üáhla lemSu" tu mia l=Üáh nqre,a lsÍu" j,ame< hg jk fia tu 
            mia l=Üáh uqkska me;a; fmr,Su   

 
  ²  k.=,a ;,fha my< fldgiska mi lemSu o" by< jl%dldr yev ,E,af,ka  

             lemq mia msve,a, fmr<su o isÿ lrhs'  
 
  ²  yev ,E,af,a yevh fjkia lsÍfuka mi lvk wdldrh fjkia l<  

    yels h' 
 
  ²  iS iEfï .eUqr g%elagrfha ødj moaO;sh u.ska o lemSu isÿ lrk m<,  

            k.=f,a yria oKav u.ska o md,kh l< yels h' 
 
  ²  fnda. j¾.h wkqj lemqï .eUqr iSre udre l< yels h'   
 
  Ndú;  
 

²  m%d:ñl ìï ieliSu i|yd fhdod .kakd WmlrKhls' 
²  .eUqre iS iEug fhdod .efka'  
²  f;; mfiys Ndú; l< yels h' 
²  j,a me<Eá wêl mil Ndú; l< yels h'  
²  we,s iy jeá ie§ug Ndú; l< yels h'  

   
 
  2' keá k.=, 
    

  úfYaI ,laIK  
 
  ²  uv iys;" wf,kiq¿ miaj, yd .,auq,a iys; r¿ N+ñhl jqj o iS iEu 

             l< yels h'   
 
  ²  ;eá moaO;shg .,a uq,a wiq ùfï § k.=,g ydkshla fkdjk mßÈ ;eá  

             moaO;sfha ;eá lerleù by< hdfuka k.=, wdrlAId fõ'  
 

  ²  ;eáj, lemqï fldaKh isria j yd ;sria j iSreudre lr .; yels fõ'  
 
  ²  ´kEu mila ioyd fhdod.; yels h'  
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Ndú; 
 
  ²  m%d:ñl ìï ielisu ioyd fhdod .kakd WmlrKhls'  
  ²  ;eá u.ska lemSu yd mia msve,s fmr<su isÿ fõ'  
 
     

3' há mia k.=, 

 ²  l+[a[ wdldr iDcq mgq ;,j,ska hqla; fõ'  
   ²  ;, fl<jr lemqï ;=vq iúlr ;sfí'  
   ²  isõfrdao g%elagrhl ;=ka mqrela wE÷ug iïnkaO l< yels h'   

²  fuh l%shd;aul lsßu ioyd wêYla;shla wjYH fõ'  
 
 
Ndú;  
 
²  m%d:ñl ìï ieliSu ioyd fhdod .kakd WmlrKhls' 
²  .eUqre iS iEug fhdod .efka' 
²  há mi u;=msgg fkdf.k ;o ia;r leãu isÿ l< yels h'   
 
 
 

yeÈkaùu i|yd  ,l=Kq            10 
iEu ìï ieliSfï WmlrKhlu úfYaI ,laIK 02  
kï lsßug ,l=Kq 03  ne.ska           18 
iEu ìï ieliSfï WmlrKhlu úfYaI ,laIK 02  
úia;r lsßug ,l=Kq 07  ne.ska      42 
iEu ìï ieliSfï WmlrKhlu Ndú; 01 la kï lsßug  
,l=Kq 03 ne.ska                       09 
iEu ìï iellSfï WmlrKhlu Ndú; 01 la úia;r   
lsßug ,l=Kq 07 ne.ska                    21 

 
                                100  
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08' 

(a)       Y%S ,xld fõ nyq,j olakg ,efnk ±j fkdjk jkc ksIamdok" tajdfha Ndú; iu. 
        i|yka lrkak'  

 
yeÈkaùu (-  
 
jkdka;rfhka ,nd.; yels ffcùh iïNjhla we;s ±j fkdjk ish¨ ksIamdok 
±j fkdjk jkc ksIamdok fõ'  
 

ksIamdokh Ndú;h 

01'  T!Iëh Ydl  
        fjksje,a" ó " 
        fldfydU" iqÿy÷ka"     
        ìï fldfydU 

 

 
T!IO f,i  

02' ó meKs  
 

wdydrhla f,i" T!IO f,i 

03' w, j¾. ^lgq w,$f.dak w,& 
 

wdydrhla f,i  

04' m,;=re yd f.ä j¾.  
       fudr" m¨"ùr"udox" .,aishU,d"  
       wegU 
 

 
wdydrhla f,i 

05' weg j¾.  
     y,a"uvq" fnr,sh" neÈ fo,a"  
     fldia weg 
 

 
wdydrhla f,i 

06' fõje,a  
 

.Dy NdKav ksmoùu" úis;=re NdKav 
ksmoúu  
 

07' WK yd ng lvodis ksmoùu" ng me<e,s ieliSu 
l<d, ieliSu 
 

08' ls;=,a f;,sÊc  rd ksIamdok " yl=re ksIamdokh fyda 
meKs ksIamdokh 
 

09' ,hslk wdydr f,i  
 

10' ójk Ydl wdydr f,i" w,xlrKh f,i 
 

11' ls;=,a  
         ls;=,a msá 
 

 
wdydr f,i  
 

12'  lsß  
          .ïud¨  

 
Èhjeähdj ioyd U!IO ksmoúug  

13'  frisk  
     lel=K"  mhskia 
 
     lÜgl=uxc,a 
     fmreïldhx 
 
 

 
;Ska;" ue,shï" rEm,djkH ksIamdok" 
 
iqj| OQm f,i  
U!IO yd ue,shï f,i 
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14' or  bkaOkhla f,i  
 

15' u,a fm;s$m;%$M,$wrgqj$ 
   ffrhsfidau$fmd;= 
 

j¾Kl ksIamdokhg  

16' fm| mdiS  
 

U!IO f,i  

17' ov uia  wdydr f,i  
 

18' ;DK yd f.dapr i;a;aaj wdydr f,i 
 

19' u;aiHhka  wdydr f,i" w,xlrKh i|yd  
 

20' ue,shï  
         fmreïldhï 

 
CIqøÔú kdYl f,i  

21' i;a;aj fl|s 
 

mskai,a ieliSug  

22' i;a;aj wx 
 

w,xlrKhg  

23' i;a;aj wiaÓ fldgia 
 

U!Iëh jákdlu" w,xlrKhg  

 
 
 

ye|skaùu i|yd  ,l=Kq        20 

±j fkdjk jkc ksIamdok 10 kï lsßug ,l=Kq 04  ne.ska              40 

Ndú; i|yka lsßu ,l=Kq 04  ne.ska      40 
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(b)       fmd,algq fhdod .ksñka il%Sh ldnka (Active Carbon) ksmoùfï uQ, O¾uh yd il%Sh  
         ldnkaj, m%Odk Ndú; úia;r lrkak' 

 
 yeÈkaùu (-  
 

wêfYdaIKhg fyda ridhksl l%shdjkag myiq jk mßÈ wvq mßud l=vd isÿre úYd,  
m%udKhla iys; ldnka wdldrhla il%Sh ldnka fõ'    

 
  uQ,O¾uh  
  

fmd,a lgq iSñ; Tlaiscka jdhq wka;¾.; mßirhl§  600 - 900 0C  by< 
WIAK;aj ;;a;aj hgf;a oykh lsßu  (Pyrolysis)  

 
  Ndú;hka  
 
   1' .eia yd jdhq fmÍu ioyd  
     jdIamYs,s ldnksl ixfhda. bj;a lrhs'  
 
   2' îu j¾. ksIamdokfha §  

Ndú;hg .kakd c,fha     bj;a lsÍug  
  

   3' T!IO ksIamdokh  
     fm;s fyda lr,a f,i ilid Ndú; fõ' 
     Wod (- mdpkh jeks frda. ioyd  
 
   4' ìu j¾. ksmoùfï l%shdj,sfha §  
     wkjYH j¾K" ri yd iqjo j¾. bj;a lsÍu 
 
   5'  r;%ka wdlrj,ska r;%ka ksiaidrK l%shdj,sh i|yd  
   

6' kHdIaál n,h ksmoùfï l%shdj,sfha È ksl=;a jk úlsrKYS,s 
ixfhda.j, ydksodhl nj wju lsßu 

 
7' wmøjH ksiaidrKh  

kd.ßl yd ld¾ñl wmc,fha wmøjH bj;a lsßu ^ner 
f,day" jdIamYS,s ldnksl ixfhda." j¾Kl&  

  
   8' riÈh bj;a lsßu  

c, m%Njj, mj;sk riÈh yd jdhQuh ¥Il f,i mj;sk 
riÈh wxY+ wêfYdaIKfhka bj;a lrhs'  

 
   9' Pdhd msgm;a uqøKfha § ksmojk    jdhqj wjfYdaIKh ioyd  

^tu hka;%j,g il%Sh ldnka fmrK iú lr we;'&  
 
   10' mdkSh c,h msßisÿ lsßu  
 
   11' bysreKq øjH msßisÿ lsßug  

Wod(-f;,a bysreï 
  
   12'  i;a;aj md,kfhaÈ m<sfndaO kdYlhla f,i  
 
 

yeÈkaùu i|yd  ,l=Kq        20 

uQ,O¾uh ±laùu ioyd        20 

Ndú; 06 kï lsßug ,l=Kq  03  ne.ska                  18 

Ndú; 06 úia;r lsßug ,l=Kq  07  ne.ska                  42
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(c)     l%shdj,s iajhxl%ShlrKfha § l%uf,aÅ; ;¾l md,k moaO;s  (Programmable Logic  

          Control - PLC) iy laIqo% md,k moaO;s  (microcontroller system)  w;r fjkia lï  
        ,ehsia;= .; lrkak  
 

ye|skaùu (-   
 
ld¾ñl lafIa;%fha úoHq;a hdka;%sl moaO;s iajhxl%ShlrKh i|yd l%uf,aÅ; 

;¾lmd,k l%uh u.ska úkHdi.; fldg l%shd;aul lrjkq ,nk ixLHdxl mß.Kl 

moaO;s l%uf,aÅ; ;¾lmd,k moaO;s kï fõ'  

 

úoHq;a  hdka;%sl l%shdj,Ska iajhxl%ShlrKh i|yd wod, uQ,sl mß.Kl Wmdx. ;ks 

laIqø mßm: tallhl (Microcontroller chip) mß.Kl l%uf,aLk NdId u.ska l%u 

f,aLkh lr l%shd;aul lrkq ,nk moaO;shla CIqø md,k moaO;shla kï fõ'  

   
   

l%uf,aLk ;¾l md,k moaO;s 
 

laIqø md,k moaO;s 

01' ld¾ñl lafIa;%fha hkaf;%damlrK 
md,kh jeks úoHq;a hdka;%sl moaO;s 
iajhxl%Shj md,khg fhdod .kakd md,l 
moaO;shls'  
 

l=vd m%udKfha hdka;%sl ls%hdj,s 
iajhxl%ShlrKhg fhdod .kakd 
md,l moaO;shls'  
Wod (- fi,a,ï nvq  

02' rEmuh w;=reuqyqK;a u.ska myiqfjka 
l%uf,aLkh l< yels ùu  

l%uf,aLkh ;rula wmyiq úu yd ta 
i|yd mß.Kl l%uf,aLk NdId 
ms<sn| wjfndaOhla ;sìh hq;= ùu  
 

03' l%uf,aLkh i|yd we;s (ladder diagram) 
l%uh iSud iys; ksid Ndú;h hï ;rulg 
iSudldß ùu'  

uQ,sl mß.Kl l%uf,aLk NdIdjla 
u.ska iSudldÍ fkdjk ksid kj 
ks¾udK m¾fhaIK wd§ mq¿,a 
mrdihl Ndú;d l< yels úu  
 

04' r¿ Ndú;hg iqÿiq ùu  r¿ Ndú;hg ;rula wmyiq ùu  
 

05' b;d ñ, wêl ùu fya;=fjka l=vd 
mßudKfha ksIamdokj,g Ndú; l< 
fkdyels ùu  

ilid .ekSug jeh jk uqo,a wju 
ùu ksid l=vd mßudKfha 
ksIamdokj,g Ndú; l< yels ùu   
 

06' ndysr mßir idOl u.ska md,l 
moaO;sfha ix{dj, l%shdldÍ;ajhg we;s jk 
n,mEu wju úu  

ndysr mßir idOl u.ska ix{dj, 
l%shdldÍ;ajhg we;s jk n,mEu 
idfmaCIj by< ùu 
 

07' l,ameje;afuka jeä ùu  l,ameje;afuka wvq ùu 
 

8' jeä ÈhqKq l< m%odk yd m%;sodk 
mßm:j,ska iukaú; fõ'   
 
 

m%odk yd m%;sodk mßm: Wmx. 
wu;rj iïnkaO l< hq;= fõ'  

 
ye|skaùï 02 i|yd 10 ne.ska ,l=Kq       20 

fjkialï 05 la ,ehsia;=.; lsßug ,l=Kq 16 ne.ska                        80
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09' 

(a)       ;;a;aj l<ukdlrK moaO;shla f,i hym;a lDIsld¾ñl ms<sfj;aj, jeo.;alu  
        meyeÈ,s lrkak' 
 

ye|skaùu (-  
 
wdrCIdldÍ yd fi!LH iïmkak wdydr yd wdydr fkdjk ksIamdok ,nd .ekSu 
ioyd mßir ys;ldó jq wd¾Ól jYfhka YlH jQ yd iudðhj ms<s.kakd jq l%shdjka 
hym;a lDIsld¾ñl ms<sfj;a f,i yeÈkafõ' 

 
 1'  ;srir f,i j.d lghq;= isÿ l< yels ùu  

.=Kd;aul c,h Ndú;fhka CIqø Ôù wdidok wju fõ' È¾> ld,hla wjYH 
c,h wjYH m%udKfhka imhd .ekSug yels ùu ksid  
 

  2'  fi!LHdrCIs;j wdydr ksIamdokh l< yels ùu 
ldnksl" mßK; i;a;aj fmdfydr fhdod .ekSu ksid ridhksl fmdfydr 
Ndú;h wvq fõ'  

 
3'  fiajl ikSmdrCIdj yd fi!LH mj;ajd .ekSu ksid wdydrhg wmú;% ldrl  
    tl;= ùu je<fla'   

  CIqø ðù wdidok  
 
 4'  ksIamdok ld¾HCIu;dj jeä úu  

ksfrda.Su;a fiajlhka fhdod .eksu ksid ksIAmdok lghq;=" lafIa;% lghq;= 
ld¾HCIu fõ' 
 

  5'  ikSmdrCIl myiqlï iemfha  
Ndú;hg .=Kd;aul c,h" jeisls<s myiqlï fukau fi!LH myiqlï 
ie,iSu ksid wdydrj,g CIqø Ôù wdidok we;=¿ úu wju fõ'  
 

 6'  lafIa;% ikSmdrCIdj ie,fia  
  msßisÿ Ndck wiajkq tl;= lsÍug Ndú;h ;=<ska miq wiajkq ydks wju fõ'  
  hdka;%sl ydks" CIqø ðú wdidok we;s ùu wju fõ'   
 
 7'  mßir ÿIKh wju fõ' 
  i;a;aj ksIamdok ld¾udka; wdY%S;j wmøjH ukd f,i l<ukdlrKh  
  fldïfmdaiaÜ" ðj jdhqj ksIamdok ;=<ska  
 
 8' weiqreï iksmdrCIdj we;s fõ  

fi!LHdrCIs; ;;a;aj hgf;a .nvd lsÍfuka hdka;%sl ydks yd oaú;sl 
wdidok we;sùu wju fõ'    

  msßisÿ Ndck Ndú;h  
  iqÿiq .e<fmk weiqreï Ndú;h  
 
 9'  fj<|fmd< ;=<§ wdydrhg jeä fj<ofmd< jákdlula ysñ fõ'  
   lDIs ridhk wju ùu ksid  
 
 10' m%jdyk ikSmdrCIdj we;s fõ  
  m%jdykh lsÍfïÈ miq wiajkq ydks wju fõ' 
  iqÿiq weiqreï Ndck Ndú;h  
  iqÿiq m%jdyk uOHh Ndú;h  
  iqÿiq ld,fha§ m%jdykh  
 
 11'  wdydr ksIamdok l¾udka; ioyd .=Kd;aul wuqøjH iemhsh yels úu  
  fiajl ikSmdrCIdj" iqÿiq hkaf;%damlrK Ndú;h ksid  
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b)       iajhxp, tkacska ioyd fhdod.efkk iafkayl f;,aj, lD;Hhka iy .=Kdx. 
         úia;r lrkak'   
 

 yeÈkaùu (-  
iafkayl f;,a hkq p,kh jk fldgiaj, f,day - f,day mDIaG w;r >¾IKh wvq 
lrñka uDÿ iïnkaO;djla mj;ajd .ekSug Ndú; lrk øjhls' 
 

lD;Hhka (-  
 

 1'  tkaðul p,kh jk fldgia w;r uDÿ iïnkaO;djhla ;nd .ekSu  
    is,skavrh yd msiagkh w;r  
 
 2'  p,kh jk fldgia w;r >¾IKh wju lsßu    
    msiagkh yd is,skavr w;r  
 
 3'  tkaðu ;=< f.ù hk øjH /ia lsßu  

  f,dayuh fldgia yd CIqø wxY+ ,nd .ekSu u.ska wNHka;r  
    wjysr úï wju ùu 
 

   4'  f.ù hdïj,g tfrysj lghq;= lsßu  
      iafkayl mej;Su u.ska ksid mDIaG tlsfkl .eàu wju ù 
                                         f.ù hdu wju ùu  
 
   5'  tkaÔfï wNHka;r fldgiaj, u, ne§u je<elaùu  
      iafkayl ksid fldgia    iu. .eáu wju ùu$wdjrKhla f,i  
                                l%shd lsßu  
 
   6'  is,skavrh yd msiagkh w;r uqødjla f,i lghq;= lsßu  
      is,skavr wNHka;r mSvk ;;ajhla we;s lsßu  
 
 

.=Kdx.(-  
 

   1'  Wl=nj$ÿiai%dú;dj  
      .shr fmÜá" ødjn, moaO;s wdÈh i|yd fhdod .kakd iafkayl 
                                         øjHj,g jvd jeä Wl= njlskaa hq;= iafkayl ùu  
 
   2'  ñÈfï .=Kh wvq ùu  

  wvq WIAK;ajfhaÈ ñÈu wju úh hq;=hs 
 
   3'  TlaislrKh je<elaùu  
      f,day fldgia wdjrKs; úu ksid  
 
   4'  tkaðu ;=< l%shdldß fldgiaj, WIAK;jh ia:dhs;dj mj;ajd .ekSu  
 
      >¾IKh wju ùu ksid fldgia tlsfkl .eàu wju ùu  
      iafkayl u.ska hï WIAK;ajhla wjfYdaIKh lr .ekSu ksid  
                                WIAK;ajh jeä úu md,kh ùu  
 
   5'  øj ia:dhs;dj  

  by< yd my< WIAK;ajhkays§ øjfha .=Kdx. fjkia fkdú  
             mj;ajd .ekSu ksid ñ§u yd jdIam úu wju ùu  

     
 

 
ye|skaùu i|yd  ,l=Kq            20 
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lD;Hhka 04 úia;r lsßug ,l=Kq 07 ne.ska                      28 
.=Kdx. 04 kï lsßug ,l=Kq 03 ne.ska                            12 
.=Kdx. 04 úia;r lsßug ,l=Kq 07 ne.ska                        28 
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c)       w÷rg ixfõ§ bf,lafg%dksl mßm:hl ir, ir, mßm: rEmigykla weo Ydl 

.Dyhl wdf,dal ;;ajh md,kh lsßu ioyd 230V úÿ,s n,an fY%AKshla l%shd;aul 
lrjd .ekSug tu ir, mßm:fha isÿ l< hq;= fjkialï weo olajkak'  

 
 

w÷rg ixfõ§ moaO;shl ir, rEmigyk  
 
m%dfhda.slj Ndú; l< yels wju Wmdx. iys; mßm:h  
 
 
 

 
 
 
 
  
 

   
 
 
 
 
 
 

fyda 
  
 
 
 
 
 
 
 

    
 
 
 
 
 

jeo.;a (-  by; rEmigyka foflka tlla muKla ;sîu m%udKj;ah 
 

230V n,an fY%AKsh ioyd l< hq;= fjkialï  
 
 
  
 
    
 
 
 
 
 
 
 

 
 
 

^fï i|yd uq,a mßm: f,i by; rEm igyka foflka ´kEu tlla fhdod .; yels h& 
 

ix>gl 06 ioyd ,l=Kq  08  ne.ska              48 
tajd ksjerÈj iïnkaO lsßug ,l=Kq    12     

ix>gl 05 ioyd ,l=Kq  08  ne.ska            40 
tajd ksjerÈj iïnkaO lsßug ,l=Kq            10                  

ksjerÈj fjkialï isÿ lsßug ,l=Kq   40 
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10' 

(a)       N+ñ w,xlrKfha m%;s,dN úia;r lrkak  
 
 ye|skaùu  (-  

f.j;a;la fyda ´kEu N+ñ Nd.hla jvd;a wdl¾YkSh jk f,i tys mj;akd N+ñh 
fjkia lsßu" w,xlrKh ioyd Ydl tl;= lsßu yd jHqy msysgqùu N+ñ w,xlrKh 
f,i yeÈkafõ'    

 

 N+ñ w,xlrKfha m%;s,dN  
  

 1'    hï bvul' N+ñhl jákdlu by, kexùu' 
 l%ufõohla hgf;a ms<sfj,lg w,xlrKh lrk ,o bvul fyda  

          N+ñhlg wu;r jákdlula tla l< yels úu    
 

  2'       hï wdh;khla$f.ñÿ,la$m%isoaO ia:dkhla w,xldr ia:dkhla njg m;a  
                            l< yels ùu' 

fuúg fM;sydisl" ixialD;sl" wd.ñl" jdKscuh" iudcuh 
         jeo.;alula Wiq,k m%foaY wdl¾YkSh l,dm njg m;a l< yels 
         ùu  

 

  3'  udkisl yd YÍr iqj;dj (Horticultural therapy) we;s lr.; yels ùu  
oshqKq jk f,dalh ;=< ñksid iajdNdúl mßirfhka we;a ùu yd 
wêlj ld¾hh nyq, úu ;=< we;s jk udkisl yd Ydßßl úvdj 
u. yrjd .eksug yels ùu   

  

  4' N+ñfhka Wmßu ld¾hCIu;djla ,efnk mßÈ N+ñh yeisrúh yels ùu  
   

N+ñfha ,CIK" wdf,dalh ,efnk wdldrh wdÈh ie,ls,a,g .ksñka 
Ydl yd wfkl=;a Wmdx. msysgqjk neúka N+ñh Wmßu 
ld¾hCIu;djlska Ndú; l< yels ùu    

  5' hï ia:dkhl we;s lgql ia:dk i.jd ;eîug yels ùu  
 

hï ia:dkhl we;s w,xldrh ioyd ndOdjla f.k fok jeisls,s" 
leisls<s" iq<x lfmd¨ wdÈh úúO Wmdx. Ndú;fhka wdjrKh 
fldg ielish yels ùu  

 

6' Ôj;a jk jgmsgdj wdrCIs;" iqjmyiq" wjodkï wvq mßirhla njg m;a 
lr.; yels ùu  

 

tu.ska Ôj;a jk jgmsgdj jvd iqkaor jk w;r" ksjeishkaf.a 
udkisl ;Dma;sh by< hhs' l%uj;a N+ñ mßyrKh ksid 
ksjeishkaf.a iqrCIs;;dj wdrlaId ùu  

 

7' úfYaI jeo.;a ia:dk ioyd fm%!v;ajhla biau;= lr fmkaúu  
  tu.ska ixpdrl wdl¾Ykh jeä ÈhqKq lr.; yels ùu  
 

8' /lshd wjia:d ckkh úu ;=<ska rgl wd¾Ól ixj¾Okhg odhl úh  
yels úu  

 

N+ ks¾udK Ys,amSka" ie,iqïlrejka" uDÿ wx. yd oDvdx. 
iemhqïlrejka yd WoHdk kv;a;= lghq;=j, kshef<kakka yg 
iajhx /lshd wjia:d úYd, jYfhka ckkh ùu  

 

9' kd.ßl" ckdlS¾K mßirhl jqjo iajNdúl;ajh w;aúÈh yels úu  
 

10' hï ia:dkhl we;s Ydl" me<eá kv;a;= lr .ekSu myiq ùu yd tajdfha 
m%fhdack .; yels ùu  

 

11' Yío ¥IKh md,kh fõ'  
 
 
 

yeÈkaùu i|yd  ,l=Kq            20 
m%;s,dN 08 kï lsßug ,l=Kq 03  ne.ska                 24 
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(b)        msú;=re ksIamdok l%shdj,sfha  (Cleaner production process)  m%Odk mshjrj,a  
                  úia;r lrkak' 

 

 yeÈkaùu (-  
 

msú;=re ksIamdok l%shdj,sh hkq" ksIamdok l%shdj,sfha" ksIamdokfha yd fiajdj, 
ld¾hCIu;dj ÈhqKq lsÍug yd mßirhg fukau ñksidg we;s wjodku wvq lsÍug 
isÿ lrk taldnoaO ksjdrK Wmdh ud¾.j, wLKav Ndú;hls'  
 

msú;=re ksIamdok l%shdj,sfha m%Odk mshjrj,a  
 

1'  mßfNdackh ms<sn| igyka ;nd .ekSu  
 

 fuysÈ øjH yd n,Yla;s .,d hEu ms<sno mdoia: úYaf,aIK isÿ lsßu   
         Wod (- Sankey diagram  wdY%S;j  
 

2'  o¾Yl Ndú;h yd md,kh lsÍu  
 

fuysÈ ksIamdok l%shdj,sfha úúO wjê md,k ,CIj,§ (Critical Control 

Points)  tajdg wod< wdY%S; w.hka (Reference value) mkjd ;nd" úúO 
o¾Yl Ndú;fhka tu iSudjka fjkia jk wjia:d ±kf.k tajd md,kh 
ioyd wod, l%shdud¾. .ekSu 
 

  3' wuqøjH yd  w;sf¾l øjH wdfoaYkh lsßu  
 

ksIamdok l%shdj,sfha§ fhdod .kakd m%Odk yd fjk;a wuqøjH l%shdj,sfha 
ld¾hCIu;dj wvd, lrúug fya;= jk úg fyda mßirhg wjodkï iy.; 
wmøjH fyda úfudapl we;s lrjk úg tajd mßir ys;ldó" ld¾hCIu 
l%shdj,shlg odhl jk øjHj,g wdfoaY lsßu    

 

Wod (-  úÿ,sh ,nd .ekSu ioyd fmdis, bkaOk fjkqjg iq¾hh 
         Yla;sh jeks mqk¾ckksh n,Yla;s fhdod .ekSu  

     

  4'  w;sf¾l wuqøjH m%fhdackhg .; yels ld,h jeks ÈhqKq lsÍfï § yd ieliSfï  
      § wdidokh ùu je<elaùu   
  

ksIamdokhg fhdod .kakd m%Odk wuqøjHj,g wu;rj fhdod .kakd fjk;a 
wuqøjH yd l%shdj,sfha È fhdod .kakd úúO øjH ^msßisÿ ldrl" Yla;s 
m%fNao& wdÈh fiajlhska yd wjg mßirh iu. .efgk úg isÿ úh yels 
wdidok ;;a;aj wju lsßu  

 

   Wod (- ldkaÿ ùï yd bysrùï wvq lsÍu  
           yels;dla úI nj wvq wuqøjH Ndú; lsÍu  
 

  5'  l<ukdlrKh jeä ÈhqKq lsÍu yd iajhxl%ShlrKh lsßu  
 

fydo l<ukdlrKhla u.ska fiajlhskaf.a ld¾hCIu;dj jeä lr.; yels 
w;r" iajhxl%SlrKh yryd Y%u iQCIu;djh ioyd ms<shula fh§ug;a" 
l%shdj,sfha § isÿúh yels mqoa., fodaI wju lr.ekSug;a yels fõ'  

 

  6'  wdh;kh we;=<; yd msg; wmøjH kej; Ndú; lsÍu  
 

fuysÈ tl;= jk wmøjH ksIamdok l%shdj,sfha§u Ndú; lsßu fyda kej; 
Ndú; lsÍu fyda wdh;kh ;=< fjk;a m%fhdackj;a whqrlska Ndú; lsßu  

 

  7'  fuysÈ wmøjH wvq kùk ;dCIKsl l%shdj,s Ndú; lsÍu  
 

fuysÈ wmøjH we;s ùu yd úfudapkh wju jk mßÈ ;dCIKh yd 
ieliSfï l%shdj,sj, wkqms<sfj, yd ksmofjk ud¾.h m%;sia:dmkh lsßu  
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(c)       id¾:l jHdmdrhla ioyd wjYH l<ukdlrK l=i,;dj, jeo.;alu meyeÈ,s  
        lrkak  
 

ye|skaùu (-  
 
jHdmdrhl m%ldYsl wruqKq bgq lr .ekSug jHdmdrfha we;s udkj yd wfk;=;a 
iïm;a ie,iqï lsÍu" ixúOdkh lsßu" fufyhùu yd md,kh lsÍu hk ld¾hhka 
we;=<;a l%shdj,sh ukdj yeisrùu ioyd we;s yelshdj l<ukdlrK l=i,;d kï 
fõ'  

 
 id¾:l jHdmdrhla ioyd wjYH l<uKdlrk l=i,;dj, jeo.;alu   
 
 1'  bvï" c,h" Y%uh" uqo,a yd wfkl=;a ys. iïm;aj,ska Wmßu m%fhdack ,nd .; 
              yels ùu' 
 

2'  ksIamdok l%shdj,sh ie,iqï lsßu yryd jHdmdrfha wkd.; wruqKq lrd <.d     
     ùu myiq ùu'  
3'   wdh;khl md,kh ir,j yd myiqfjka lr .k hdug yels ùu  
 
4' ;r.ldß yd wNsfhda.d;aul ;;a;ajhlg myiqfjka uqyqK § jHdmdrfha  
     meje;au ;yjqre lr .ekSug yels ùu'  
 
5'  jHdmdrfha úúO ld¾hhka bgq lsßu ioyd wjYH udkj" fN!;sl' uQ,H iïm;a  
     yd wdod< f;dr;=re ksjerÈ f,i yd ksjerÈ fõ,djg ,nd §ug yels ùu'  

  
6'  jHdmdr mßirfhys mek k.sk fkdfhl=;a fjkialï o" tu fjkialï ksid 
     jHdmdr lghq;= ioyd úh yels n,mEu o ±k.; yels ùu' 
 
7'   fjkia jk mßirhg wkqj kuHYS,s yd ks¾udKd;aul ;SrK .ekSug yels ùu'  
 
8'  wdh;kh ;=< mj;sk ixúOdk jHqyfha uÜgï w;r wfkHdkH iyfhda.S;dj 
      j¾Okh fldg jvd fyd| wdh;ksl mßirhla f.dvke.sh yels ùu'  
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