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ye`†kaùu 

 wOHhk fmd≥ iy;sl m;% Wiia fm< úNd.h" Y%S ,xldfõ fcHIaG oaú;shsl wOHdmkfha wjidk 
iy;sllrK úNd.hhs' fcHIaG oaú;shsl wOHdmkh wjidkfha isiqkaf.a idOk uÜgu iy;sl 
ls¯u fuu úNd.fha m%Odk wruqK jqj o cd;sl úYajúoHd,j,g" fjk;a Wiia wOHdmk yd jD;a;Sh 
mqyqKq wdh;kj,g fuka u cd;sl wOHdmk úoHdmSGj,g iq≥iaika f;dard .ekSu o fuu úNd.fha 
m%;sM, u; is≥ flfrk neúka idOk m¯CIKhla jYfhka fukau f;a¯fï m¯CIKhla jYfhka o  
w'fmd'i'^W'fm<& úNd.h" b;d jeo.;a ;;a;ajhla Wiq,hs' tfukau ;D;Shsl uÜgfï /lshd i|yd o 
m%fõY iq≥iqlï iy;sl flfrk úNd.hla jYfhka fuh ms<s.efka' fuu úNd.h i|yd mej;s fN!;sl 
úoHd" ffcj úoHd" jd◊c yd l,d hk úIh Odrd y;rg wu;r j 2016 jifr® ° ;dCIKfõoh úIh 
Odrdj y∫kajd fokq ,enQ w;r" tu úIh Odrdfõ tla úIhhla jk bx‚fkare ;dCIKfõoh i|yd 
11460la mdi,a wh≥ïlrefjda o 773la fm!oa.,sl wh≥ïlrefjda o fmkS isáhy' 
 
 fuu úNd.fhka Wiia idOk uÜgula ,nd .ekSu i|yd isiqyq o Tjqkaf.a tu wfmalaId imqrd,Su 
i|yd .=rejre yd fouõmsfhda o ±ä fjfyila or;s' fuu we.hSï jdr®;dj ilialr we;af;a 
Tjqkaf.a tu wfmalaId bgqlr.ekSu ms◊i Á ,xld úNd. fomdr®;fïka;=fõ iydh °ula jYfhks' 
fuu we.hSï jdr®;dfõ we;=<;a f;dr;=re úNd. wfmalaIlhskag" .=re Nj;=kag" ú≥y,am;sjrekag" 
.=re WmfoaYl uy;au uy;aókag" úIhNdr wOHlaIjrekag" fo.=rekag yd wOHdmk mr®fhaIlhskag 
tl fia m%fhdackj;a jkq fkdwkqudk h' tneúka fuu jdr®;dj jeä ms˙ilf.a m˙YS,kh i|yd 
fhduq ls¯u jvd;a iq≥iq fõ'
 
 fuu we.hSï jdr®;dj" I, II yd III hkqfjka fldgia ;=klska iukaú; fõ'
 
 w'fmd'i'^W'fm<& bx‚fkare ;dCIKfõoh úIhfhys úIh wNsu;dr®: yd úIh idOkh ms<sn| 
f;dr;=re fuu jdr®;dfõ I fldgfiys wvx.= fõ' ta hgf;a úIhh i|yd fmkS isá wh≥ïlrejka 
ixLHdj" Tjqka fY%a◊ ,ndf.k we;s wdldrh" †ia;%sla uÜgñka mdi,a wh≥ïlrejka fY%a◊ ,ndf.k 
we;s wdldrh" mka;s m%dka;r wkqj ,l=Kq jHdma;sh hk úIh idOkh ms<sn| ixLHdkuh f;dr;=re 
o bx‚fkare ;dCIKfõoh úIhfha I yd II m;%j, m%Yak f;dardf.k we;s wdldrh" tu m%Yakj,g 
yd tu tla tla m%Yakfhys fldgiaj,g ,l=Kq ,ndf.k we;s wdldrh iúia;rd;aulj ±lafjk 
úIh idOkh ms<sn| úYaf,aIKhla o wka;r®.; fõ' w'fmd'i'^W'fm<& 2016 úNd.fha bx‚fkare 
;dCIKfõoh úIhfhys I yd II m%Yak m;%j, m%Yak yd tu m%Yakj,g wh≥ïlrejka ms<s;=re iemhSu 
ms<sn| f;dr;=re fuu jdr®;dfõ II fldgfiys wvx.= fjhs' ta hgf;a I yd II m%Yak m;%j, m%Yak i|yd 
wfmaCIs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd ixjr®Okd;aul 
fhdackd wka;r®.; fõ'
 
 Y%S ,xld úNd. fomdr®;fïka;=fõ mr®fhaIK yd ixjr®Ok YdLdj u.ska W;a;r m;% we.hSfï 
ksr; jQ m%Odk" w;sfr®l m%Odk yd iyldr m¯CIljreka úiska b†˙m;a lrkq ,nk f;dr;=re" 
ks¯CIK" woyia yd fhdackd o iïNdjH m¯CIK kHdh (Classical Test Theory) yd whs;u m%;spdr 
kHdh (Item Response Theory) fhd∞.ksñka wh≥ïlrejkaf.a m%;spdr úYaf,aIKh u.ska ,nd.;a 
f;dr;=re o fuu we.hSï jdr®;dj ilia ls¯u i|yd mokï lrf.k we;'  
 
 m%Yak m;%j, tla tla m%Yakhg ms<s;=re iemhSfï ° wfmaCIlhka ie,ls,su;a úh hq;= lreKq 
o bf.kqï b.ekaùï ldr®hh ms<sn| woyia yd fhdackd o fuu jdr®;dfjys III fldgfiys we;=<;a 
lr we;' úúO ksmqK;d yd tu ksmqK;d uÜgïj,g <Ûdùu i|yd bf.kqï yd b.ekaùï ls%hdj,sh 
ixúOdkh lr.; hq;= wdldrh ms<sn| j fuhska uy;a msájy,la ,efnkq we;ehs is;ñ'
 
 b†˙fha ° iïmdokh lrkq ,nk we.hSï jdr®;dj, .=Kd;aul jr®Okhla we;s ls¯u i|yd 
M,∞hS woyia yd fhdackd wm fj; fhduqlrk f,i ldre◊l j b,a,ñ'
 
 fuu jdr®;dj ieliSu i|yd wjYH f;dr;=re iemhQ m%Odk" w;sfr®l m%Odk m¯CIljrekag yd 
iyldr m¯CIljrekag;a" Wkka≥fjka yd il%Shj ∞hl jQ ieliqï lñgq idud‚lhskag;a" j.lSfuka 
lghq;= l< Y%S ,xld úNd. fomdr®;fïka;=fõ ks,Od¯kag yd fuu ldr®h i|yd uQ,H wkq.%yh ±lajQ 
wOHdmk wdxYsl ixjr®Ok jevigyk (ESDP)fj;;aa udf.a yDohdx.u ia;+;sh m< lrñ'  
   

    

       
         î' ik;a mQ‚;    
         úNd. flduid˙ia ckrd,a 
 2017 foieïnr® 01                          
 mr®fhaIK yd ixjr®Ok YdLdj 
 YS% ,xld úNd. fomdr®;fïka;=j
 me,j;a;" n;a;ruq,a,' 
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I   fldgi 

1.  úIh wNsu;dr®: yd úIh idOkh ms<sn| f;dr;=re 
  

    1.1.  úIh wNsu;dr®: 

  

 

 Ú t†fkod „ú;fha° wjYH jk ;dlaI◊l l=i,;d jr®Okh lr .kshs'  

  Ú ienE jev f,dalfha mj;sk .egÆ i|yd ;dlaI◊l úi∫ï ,nd °ug tla 

úIh fÈa;%hl uQ,sl bx‚fkareuh ±kqu ,nd ;sîug jvd isú,a" hdka;%sl" 

ú≥,sh yd bf,lafg%dksl hk úIh fÈa;% lsysmhlg wod< bx‚fkareuh 

;dlaIKfõoh ms<sn| ±kqu ,nd ;sîu M,odhs jk ksid ta i|yd wjYH 

;dlaI◊l l=i,;d jr®Okh lr .kshs' 

  Ú mdi,a wOHdmkh cd;sl jD;a;Sh iq≥iqlï rduqj iuÛ iïnkaO lr .ksñka 

b†˙hg f.k hdug wjia:dj i,id .kshs' 

  Ú /lshd mdol l=i,;d jr®Okh lr .kshs' 
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1.2  úIh idOkh ms<sn| ixLHdkuh f;dr;=re

 

    1.2.1   úIhh i|yd fmkS isá wfmalaIlhka ixLHdj 

udOHh mdi,a fm!oa.,sl tl;=j 

isxy, 9469 529 9998

fou< 1991 241 2232

bx.%Sis 0 3 3

tl;=j 11460 773 12233

  
   j.=j 1 

     1.2.2  wfmalaIlhka fY%A◊ ,ndf.k we;s wdldrh 

 

 fY%a◊h
mdi,a wfmalaIlhka

fm!oa.,sl 

wfmalaIlhka
tl;=j m%;sY;h

ixLHdj m%;sY;h ixLHdj m%;sY;h

A 55 0.48 10 1.29 65 0.53

B 527 4.60 64 8.28 591 4.83

C 2745 23.95 247 31.95 2992 24.46

S 6244 54.49 360 46.57 6604 53.99

F 1889 16.48 92 11.90 1981 16.19

tl;=j 11460 100.00 773 100.00 12233 100.00

 j.=j 2 
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1.2.3  m%:ujrg fmkS isá mdi,a wfmalaIlhka fY%a◊ ,ndf.k we;s wdldrh - †ia;%slal wkqj

j.=j 3 

†ia;%slalh

fmkS 

isá 

ixLHdj 

úYsIag 

iïudk 

idur®:Hh 

(A) ,enQ 

wê iïudk 

idur®:Hh 

(B) ,enQ 

iïudk  

idur®:Hh 

(C) ,enQ 

idudkH  

idur®:Hh 
(S) ,enQ 

iu;a  

^A+B+C+S&

wiu;a        

(F)                  

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

1'  fld<U 973 7 0.72 72 7.40 287 29.50 462  47.48  828  85.10 145  14.90 

2'  .ïmy 836 7 0.84 39 4.67 232 27.75 428  51.20  706  84.45 130  15.55 

3'  lΩ;r 391 2 0.51 15 3.84 99 25.32 212  54.22  328  83.89 63  16.11 

4'  uykqjr 568 3 0.53 17 2.99 128 22.54 289  50.88  437  76.94 131  23.06 

5'  ud;f,a 239 7 2.93 18 7.53 55 23.01 113  47.28  193  80.75 46  19.25 

6'  kqjrt<sh 242 2 0.83 14 5.79 85 35.12 127  52.48  228  94.21 14  5.79 

7'  .d,a, 609 5 0.82 50 8.21 172 28.24 322  52.87  549  90.15 60  9.85 

8'  ud;r 522 4 0.77 34 6.51 118 22.61 262  50.19  418  80.08 104  19.92 

9'  yïnkaf;dg 299 2 0.67 19 6.35 85 28.43 170  56.86  276  92.31 23  7.69 

10' hdmkh 479 1 0.21 22 4.59 128 26.72 261  54.49  412  86.01 67  13.99 

11' ls,sfkdÉÑ 80 0 0.00 1 1.25 14 17.50 49  61.25  64  80.00 16  20.00 

12' ukakdru 63 0 0.00 1 1.59 12 19.05 31  49.21  44  69.84 19  30.16 

13' jõkshdj 72 0 0.00 0 0.00 11 15.28 45  62.50  56  77.78 16  22.22 

14' uq,;sõ 33 0 0.00 1 3.03 5 15.15 18  54.55  24  72.73 9  27.27 

15' uvl,mqj 213 1 0.47 5 2.35 50 23.47 129  60.56  185  86.85 28  13.15 

16' wïmdr 321 0 0.00 2 0.62 35 10.90 181  56.39  218  67.91 103  32.09 

17' ;%sl=Kdu,h 152 0 0.00 1 0.66 16 10.53 88  57.89  105  69.08 47  30.92 

18' l=reKE., 946 2 0.21 39 4.12 204 21.56 524  55.39  769  81.29 177  18.71 

19' mq;a;,u 306 0 0.00 8 2.61 58 18.95 171  55.88  237  77.45 69  22.55 

20' wkqrdOmqrh 506 1 0.20 18 3.56 83 16.40 295  58.30  397  78.46 109  21.54 

21' fmdf<dkakrej 248 1 0.40 5 2.02 61 24.60 147  59.27  214  86.29 34  13.71 

22' n≥,a, 457 2 0.44 16 3.50 95 20.79 263  57.55  376  82.28 81  17.72 

23' fudkrd., 176 0 0.00 6 3.41 40 22.73 106  60.23  152  86.36 24  13.64 

24' r;akmqrh 331 5 1.51 46 13.90 116 35.05 156  47.13  323  97.58 8  2.42 

25' lE.,a, 505 1 0.20 22 4.36 86 17.03 282  55.84  391  77.43 114  22.57 

iuia; †jhsk  9,567  53 0.55  471 4.92  2,275 23.78  5,131  53.63  7,930  82.89  1,637  17.11 
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1.2.4  ,l=Kq ,ndf.k we;s wdldrh - mka;s m%dka;r wkqj

 j.=j 4 

 by; j.=fjys ±lafjk o;a; wkqj" fuu úIhh i|yd 31 - 40 m%dka;rh ;=< ,l=Kq 

 ,nd.;a wfmalaIlhka ixLHdj 5015.ls' th m%;sY;hla jYfhka 41.00% ls' ,l=Kq 40 fyda Bg 

 wvqfjka ,nd we;s wfmalaIlhka ixLHdj 6651la jk w;r" th m%;sY;hla jYfhka 

 54.37%ls'  

mka;s m%dka;rh ixLHd;h
ixLHd; 

m%;sY;h

iuqÉÑ; 

ixLHd;h

iuqÉÑ; ixLHd; 

m%;sY;h 

91 - 100 0 0.00 12233 100.00

81 - 90 0 0.00 12233 100.00

71 - 80 15 0.12 12233 100.00

61 - 70 198 1.62 12218 99.88

51 - 60 1434 11.72 12020 98.26

41 - 50 3935 32.17 10586 86.54

31 - 40 5015 41.00 6651 54.37

21 - 30 1587 12.97 1636 13.37

11 - 20 49 0.40 49 0.40

01 - 10 0 0.00 0 0.00

00 - 00 0 0.00 0 0.00



- 5 -
w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh we.hSï jdr®;dj 2016

1.3  úIh idOkh ms<sn| úYaf,aIKh   

1.3.1  I m;%h i|yd idOkh
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1.3.2  II  m;%fhys m%Yak f;dardf.k we;s wdldrh

m%ia;drh 2 ^RD/16/02/AL fmdarufhka ,nd.;a f;dr;=re weiq˙ka ilia lrk ,°'& 

fuu m%ia;drfhka II m;%fha tla tla m%Yak f;dard 

f.k ;snQ wfmalaIlhkaf.a m%;sY;h olajd we;'

A fldgfia m%Yak y;r wksjdr®h jqj;a" iqΩ ms˙ila

tu m%Yakj,g o ms<s;=re imhd ke;' 

 

B fldgfia ^isú,a ;dÈKfõoh& m%Yak 2kaa jeäu 
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muK fõ' C fldgfia ^hdka;%sl ;dÈKfõoh& 
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muK fõ'
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1.3.4  II  m;%h i|yd idOkh
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   II  fldgi  

2.   m%YAk yd ms<s;=re iemhSu ms<sn| f;dr;=re 

 2.1   ˚  m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

     2.1.1   ˚  m;%fha jHQyh

Ú ld,h meh 02ls' uqΩ ,l=Kq 150ls' 

Ú jrK 5lska iukaú; nyqjrK m%Yak 50lska iukaú; fõ' tu tla tla m%Yakhg ° 

 we;s (1), (2), (3), (4) yd (5) jrKj,ska ksjer† fyda jvd;a .e<fmk jrKh f;a¯u 

 wfmalaId flfr®' 

Ú m%Yak ish,a,g u ms<s;=re iemhSu wfmalaIs; h' 
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2.1.2.  ˚ m;%h
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2.1.3. wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

,l=Kq °fï mámdáh - ˚ m;%h

  
 m%Yak ksjer† m%Yak             ksjer†  
 wxlh ms<s;=r wxlh ms<s;=r  
 

      01. ''''''''' 26. ''''''''' 

 02. ''''''''' 27. '''''''''  

 03. ''''''''' 28. '''''''''  

  04. ''''''''' 29. '''''''''  

 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  

 07. ''''''''' 32. '''''''''  

 08. ''''''''' 33. '''''''''  

 09. ''''''''' 34. '''''''''  

 10. ''''''''' 35. ''''''''' 

 11. ''''''''' 36. '''''''''

 12. ''''''''' 37. '''''''''

 13. ''''''''' 38. '''''''''

 14. ''''''''' 39. '''''''''

 15. ''''''''' 40. '''''''''

 16. ''''''''' 41. '''''''''

 17. ''''''''' 42. '''''''''

 18. ''''''''' 43. '''''''''

 19. ''''''''' 44. '''''''''

 20. '''''''''  45. '''''''''

 21. '''''''''  46. '''''''''

 22. '''''''''  47. '''''''''

 23. '''''''''  48. '''''''''

 24. '''''''''  49. '''''''''

 25. '''''''''  50. '''''''''

 4

 2

 2

 2

 4

 1

 3

 5

 5

 3

 4

 3

 3

 4

  5

All
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 3

All
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 All
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úIh
tallh

m%Yak
ixLHdj 

myiq;dj jeäu myiq;dj wvqu

m%Yakh myiq;dj m%Yakh myiq;dj

1.
bx‚fkare 
;dlaIKfõoh 
ye¢kaùu 

1 - - 5 25%

2. uQ,sl iajhxp,k 
;dlaIKfõoh 

6 28 40% 30 16%

3. uQ,sl ú≥,s 
;dlaIKfõoh

2 38 47% 39 41%

4. uQ,sl f.dvke.s,s
;dlaIKfõoh

9 13 81% 17 30%

5. uQ,sl ksIamdok 
;dlaIKfõoh 

2 - - 4 25%

6. bx‚fkare we|Su 2 3 55% 12 36%

7. tall yd ñkqï 2 2 59% 1 11%

8. p,s;h iy n, 
iïfm%aIK uQ, 

2 27 30% 34 18%

9.
;dlaIKfõoh 
i|yd fi!LHh yd 
wdrlaIdj 

1 41 34% - -

10. ú≥,s hka;% iy n, 
moaO;s 

4 37 63% 42 36%

11. uQ,sl bf,lafg%dksl 
;dlaIKfõoh

7 47 yd 50 27% 45 14%

12. ;r, hka;% 3 35 35% 24 29%

13.
bx‚fkare iïu;hka 
iy ;;a;aj iy;sl 
moaO;s 

1 36 45% - -

14. ìï uekSu 4 10 53% 11 11%

15. weia;fïka;=lrKh 
iy m%udK ì,am;a 

2 23 28% 22 27%

16. jHjidhl;ajh iy 
l<ukdlrKh 

2 6 48% 7 21%
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2.1.5		˚	m;%hg	ms<s;=re	iemhSu	ms<sn|	ks¯CIK	^úIhh	fÈa;%h	wkqj&	

	 	 		I	m;%h ie,lSfï° tla tla úIh fÈa;% i|yd jQ iuia; myiq;dj my; olajd we;' 

  
w'fmd'i'^W'fm<& úNd.h - 2016

65 - bx‚fkare ;dlaIKfõoh - ˚ m;%h
úIh fÈa;% wkqj iuia; myiq;dj  
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 m%ia;drh	5

  I	m%Yak m;%fha ixhq;sfhka" 30% la jQ isú,a ;dlaIKfõoh fldgig ms<s;=re  iemhSfï 

 myiq;dj 52.5% la muK fõ' myiq;dj jeäu úIh fÈa;%h f,i olakg we;af;a isú,a 

 ;dlaIKfõoh úIh fÈa;%h fõ' 

     I	m;%fha ixhq;sfhka 26% l m%udKhla wdjrKh jk hdka;%sl ;dlaIKfõoh fldgig

 ms<s;=re iemhSu ie,lSfï° 34.2% l muK wvqu myiq;dj olakg ,efí' ixikaokd;aulj 

i,ld ne¨ úg ú≥,s yd bf,lafg%dksl ;dlaIKfõoh iy fmd≥ úIh fldgia i|yd o 

fujeksu wdikak myiq;d uÜgï m%or®Ykh ù we;' 
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65 - bx‚fkare ;dlaIKfõoh - ˚ m;%h
ksmqK;d wkqj myiq;dj  - 12 fY%aKsh 
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  isiqka mdi,a mka;s ldurh ;=<° 12 fY%aKsh i|yd ksmqK;d 9 la wOHhkh l< hq;= 

 jk w;r tla tla ksmqK;dj hgf;a ms<s;=re ,sùfï myiq;dj i,ld ne,Sfï° 60% lg 

 jeä myiq;d uQ,sl f.dvke.s,s ;dlaIKfõoh iy uQ,sl ksIamdok ;dlaIKfõoh hk 

ksmqK;d i|yd ,ndf.k we;s nj olakg ,efí' ;jo 25% lg fyda Bg jvd wvq myiq;d 

bx‚fkare ;dlaIKfõofha ye|skaùu" p,s;h iy n, iïfm%aIK uQ, hk ksmqK;d 

weiqfrka wik ,o m%Yak i|yd fmkajd we;' tu ksmqK;d wdY%s; m%Yak i|yd ms<s;=re 

iemhSfï myiq;d ms<sfj<ska 25.0% yd 24.0% la fõ' 
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65 - bx‚fkare ;dlaIKfõoh - ˚ m;%h
ksmqK;d wkqj myiq;dj - 13 fY%aKsh 
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  m%ia;drh 7

 13 fY%a◊h i|yd ksmqK;d uÜgï 08 la wOHhkh l< hq;= jk w;r" .Dyia: c, 

iïmdokh yd li, wmjykh ksmqK;d uÜgu yer tla tla ksmqK;dj wdY%fhka wik ,o 

m%Yak i|yd wfmalaIlhka ms<s;=re imhd we;s wdldrh wkqj myiq;dj i,ld ne,Sfï° 

46.8% la jQ by<u myiq;dj ú≥,s hka;% iy n, moaO;s hk ksmqK;djg olajd we;' thg 

fya;=j jkafka tu ksmqK;dj yd m%dfhda.sl „ú;h w;r b;du lsÜgq iïnkaO;djla mj;sk 

neúks' 22.0%la jQ wju myiq;dj olajd we;af;a uQ,sl bf,lafg%dksl ;dlaIKfõoh iy 

Ndú;h hk ksmqK;dj weiqfrka wik ,o m%Yak i|yd h' fuu ksmqK;dj m%dfhda.sl 

l%shdldrlï u.ska Yla;su;a l< hq;=j we;' 
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2.1.6    I  m;%fha tla tla m%Yakfhys jrK f;dard we;s wdldrh - m%;sY; f,i

m%Yak
wxlh

ksjer† 
jrKh 

tla tla jrKh f;dard we;s YsIH m%;sY;h

1 2 3 4 5  W;aidy fkdl< 

m%;sY;h  
1 4 7.72% 5.63% 58.38% 11.26% 16.23% 0.78%
2 2 16.49% 58.90% 12.43% 9.16% 2.23% 0.79%
3 2 19.11% 55.50% 17.93% 5.63% 1.83% 0.00%
4 2 16.23% 24.74% 18.32% 7.07% 32.72% 0.92%
5 4 9.69% 24.61% 18.19% 25.13% 21.73% 0.65%
6 1 47.91% 10.08% 17.28% 5.10% 19.24% 0.39%
7 3 22.77% 13.35% 21.07% 33.90% 8.64% 0.27%
8 5 9.82% 17.80% 11.13% 25.13% 35.21% 0.91%
9 5 11.13% 14.79% 14.40% 25.00% 34.03% 0.65%
10 3 10.34% 10.08% 53.14% 14.79% 10.60% 1.05%
11 4 7.07% 38.74% 14.53% 10.73% 28.53% 0.40%
12 3 5.50% 11.26% 35.99 43.98% 2.62% 0.65%
13 3 4.32% 6.68% 81.15 4.32% 3.40% 0.13%
14 4 13.48% 3.27% 9.95 65.58% 7.59% 0.13%
15 5 5.63% 9.55% 17.02 29.19% 38.48% 0.13%
16 All 11.91% 26.44% 36.13 14.27% 9.82% 1.43%
17 1 30.50% 18.32% 20.29 15.97% 14.40% 0.52%
18 3 3.40% 7.98% 68.98 6.54% 12.70% 0.40%
19 All 15.18% 25.13% 31.15 5.50% 22.64% 0.40%
20 2 10.47% 58.90% 15.71% 7.85% 6.41% 0.66%
21 1 55.89% 19.90% 7.59% 12.96% 3.53% 0.13%
22 5 7.72% 13.74% 16.10% 34.42% 27.36% 0.66%
23 1 28.27% 11.65% 10.21% 19.50% 29.32% 1.05%
24 4 5.89% 11.26% 32.33% 29.06% 20.81% 0.65%
25 All 5.50% 20.42% 27.62% 15.58% 29.97% 0.91%
26 1 18.98% 16.62% 37.57% 10.73% 15.05% 1.05%
27 5 10.99% 17.28% 27.23% 13.74% 30.24% 0.52%
28 1 39.66% 16.62% 12.04% 13.22% 17.41% 1.05%
29 5 21.07% 13.35% 15.31% 15.58% 33.90% 0.79%
30 5 9.16% 19.11% 32.98% 21.47% 15.84% 1.44%
31 4 15.71% 14.79% 17.15% 30.63% 20.42% 1.30%
32 1 38.48% 16.88% 16.23% 13.74% 13.74% 0.93%
33 4 9.29% 22.25% 27.49% 30.50% 9.95% 0.52%
34 1 17.67% 12.30% 14.27% 27.62% 26.70% 1.44%
35 1 34.95% 6.41% 25.00% 23.95% 8.77% 0.92%
36 5 22.77% 10.08% 10.73% 9.03% 45.42% 1.97%
37 4 8.25% 10.86% 7.85% 63.35% 8.90% 0.79%
38 3 9.42% 23.30% 46.86% 6.15% 13.48% 0.79%
39 5 8.51% 21.60% 10.73% 17.28% 40.97% 0.91%
40 3 21.07% 18.32% 43.72% 8.25% 6.94% 1.70%
41 5 18.06% 10.34% 20.81% 15.71% 34.29% 0.79%
42 2 20.94% 35.73% 22.64% 7.33% 12.17% 1.19%
43 2 8.38% 44.37% 21.34% 15.31% 9.03% 1.57%
44 1 15.97% 22.64% 11.39% 11.65% 36.78% 1.57%
45 3 24.08% 22.77% 14.14% 24.61% 12.96% 1.44%
46 2 12.96% 23.04% 18.98% 15.84% 27.62% 1.56%
47 2 13.61% 27.23% 21.73% 16.88% 18.59% 1.96%
48 2 29.19% 21.86% 19.63% 16.10% 12.17% 1.05%
49 4 5.24% 50.00% 10.47% 24.61% 9.16% 0.52%
50 1 27.09% 19.11% 12.96% 15.45% 24.35% 1.04%
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2.1.7   ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

iuia;hla f,i m<uqjk m%Yak m;%hg ms<s;=re iemhSfï myiq;dj 50% g jvd ,nd.;a m%Yak 

9 ls' tkï wh≥ïlrejkaf.ka 50% lg jvd tu m%Yakj,g idr®:lj ms<s;=re imhd we;' 

tu m%Yak wxl ms<sfj<ska 2, 3, 10, 13, 14, 18,  20, 21 iy 37 fõ' tajdfha m%;sY; oelafjkafka 

58.90% 55.50%, 53.14%, 81.15%, 65.58%, 68.98%, 58.90%, 55.89% yd 63.35% la f,ih' 

* 2 jk m%Yakh tall yd ñkqï ksmqK;djg wh;a m%Yakh jk w;r tys kHdhd;aul 

 lreKq uQ,sl ú≥,s ;dlaIKfõoh tallfha° o hï m%udKhla wdjrKh jk neúka ta

 i|yd ms<s;=re iemhSfï myiq;dj 58.90%l idr®:l;ajhla olakg ,efí' 

* 3 jk m%Yakh bx‚fkare we|Su ksmqK;djg wh;a m%Yakhla jk w;r ta i|yd      

 wfmalaIlhska ksjer† ms<s;=re iemhSfï myiq;dj 55.50%ls' tkï nyq;rhla 

 wfmalaIlhska bx‚fkare we|Sug wod< uQ,sl ixl,am fyd|ska m%.=K lr we;s nj olakg 

 ,efí' 

* 10 jk m%Yakhg ms<s;=re iemhSfï myiq;dj 53.14%la fõ' tys idr®:l;ajhg fya;= ù

 we;af;a oïje,a uekqïj,g wod< ixl,am yd jr®.M,h .Kkh ls¯ug wod< ir,

 ±kqu m¯laId ls¯u ksid nj meye†,s h' fuys tall mrsjr®;khla is≥ fkdl< hq;=  ùu o 

 idr®:l;ajhg fya;= ù we;'  
 

* 13 jk m%Yakhg ms<s;=re iemhSfï myiq;dj 81.15% ls' tfia ùug fya;=j f,i neñ

 yd tys b†˙ fmkqu w;r iïnkaOh rEmuh jYfhka olajd ;sîu ksid myiqfjka 

 wjfndaOùuhs' 

* 14 jk m%Yakhg ms<s;=re iemhSfï myiq;dj 65.58% la ùfuka meye†,s jkafka 

 jy,hl m%d:ñl ms˙ú;r ms<sn| wfmalaIlhska ;=< ukd wjfndaOhla ;snQ njhs'  

* 18 jk m%Yakhg ms<s;=re iemhSfï myiq;dj 68.98% la ùfuka meye†,s jkafka 

 isú,a f.dvkeÛs,s ;dlaIK ms<sn| ixl,am wfmalaIlhska ;=< fyd|ska ;yjqre ù

 we;s njhs' 

* 20 jk m%Yakhg ms<s;=re iemhSfï myiq;dj 58.90% la ùfuka meye†,s jkafka n∞uj,g

 wod<j iqúldr®h;dj hk jok iïnkaO jk w;r wfkla jrK nodu iuÛ idlÉPd

 fkdjk ksid myiqfjka fjka lr .ekSug myiq ù we;s njhs' 

* 21 jk m%Yakhg ms<s;=re iemhSfï myiq;dj 55.89%la ùfuka meye†,s jkafka 

 fldkal%SÜ ksIamdok ls%hdj,sh ms<sn|j wfmalaIlhska fyd|ska ±kqj;a ù we;s njhs'

 fuys° wfkl=;a jrK fldkal%SÜ ksIamdok l%shdj,sfha fjk;a wjia:dj,° iïnkaO 

 jk ksid ksjeros ms<s;=r f;dard .ekSug wfmalaIlhska iu;aj we;' 

* 37 jk m%Yakhg ms<s;=re iemhSfï myiq;dj 63.35% la ùfuka meye†,s jkafka 

 wfmalaIlhska ,xldfõ ú≥,s iemhqï fjda,aàh;dj iy ixLHd;h ms<sn| ukd

 wjfndaOhlska hq;=j ms<s;=re imhd we;s  njhs'   
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	 ``	
	
	
	

	

m<uqjk m%Yak m;%fha nyqjrK m%Yakj,g ms<s;=re iemhSfï° wfmalaIlhkaf.a idr®:l;ajh 

25%g jvd wvq m%Yak 12 ls' tajd m%Yak wxl ms<sfj<ska 1, 4, 7, 11, 26, 30, 34, 44, 45, 46, 48 iy 

49 fõ' tajdfha myiq;d ms<sfj<ska 11.26%, 24.74%, 21.07%, 10.73%, 18.98%, 15.84%, 17.67%, 
15.97%, 14.14%, 23.04%, 21.86% iy 24.61%  fõ' 

* 1 jk m%Yakfha ksjer† ms<s;=re jk y;rjk jrKh 11.26%la f;dard.kq ,nk w;r jer† 

jrKhka jk ;=kajk jrKh 58.38% la f;dard we;' fufia jer† jrKhka fndfyda 

wfmalaIlhska f;dard we;af;a úuis,su;a fkdù ms<s;=re iemhSfuks' m%Yakfha we;s 0.5 mm 
w.h l=vdu ñkqu f,i i,ld h' fï i|yd l=vd ñkqula ,nd .; yels WmlrKhlska hï 

ñkqula ,nd .ekSfï° is≥jk f∞aI ms<sn|j wfmalaIlhskag ±kqu ,nd †h hq;=h'  

* 4 jk m%Yakh i|yd ksjer† ms<s;=r fojk jrKh jqjo th f;dardf.k we;af;a 

 24.74%ls' ksjer† ms<s;=r f,i nyq;rhla miajk jrKh" 32.72%la f;dardf.k 

 we;' Tlais weisá,Ska ±,a, Ndú;fhka ;yvq lemSfï wjYH;d ms<sn| fyd| wjfndaOhla 

 ;sìh hq;=h' tneúka fuys° wfmalaIlhdg m%dfhda.slj Tlais weisg,Ska ±,a, Ndú; lrk

 úúO wdldr yqrelrùu fyda ùäfhda or®Yk" Èa;% pd˙ld u.ska tjeks wjia:d fmkaùfuka 

 fï ms<sn| we;s wjfndaOh jeä ls¯ug yelsh' 

* 7 jk m%Yakh i|yd ksjer† ms<s;=r ;=kajk jrKh jqjo th f;dard we;af;a 21.07%ls'

 ksjer† ms<s;=r f,i y;rjk jrKh 33.90%la o yd m<uqjk jrKh 22.77%la o

 f;dardf.k we;' thg fya;=j iemhqï jl% fukau b,aÆï jl% ú;ekaùug n,mdk idOl 

 ms<sn| ksjer† wjfndaOhla fkdue;s ùu fõ' mka;s ldurh ;=<° úúO wNHdi weiq˙ka     

 YsIHhkaf.a b,aÆï yd iemhqï isoaOdka; ms<sn| ±kqu yd wjfndaOh jeä †hqKq ls¯u 

 wjYH fõ' 

* 11 jk m%Yakfha ksjer† ms<s;=re jk y;rjk jrKh f;dard .;a wfmalaIlhska 10.73%la 

 jk úg jer† jrKhla jk fojk jrKh 38.74%la f;dard we;' fufia ùug fya;= ù 

we;af;a oïje,a uekqug wod< ±kqu wfmalaIlhska i;= jqj;a wvudkfhka ms<s;=re f;dard 

.ekSu ksidh' tys ishÆ ñkqï ia:dk fyd|ska or®Ykh úh hq;=h hk ms<s;=frys §ishÆ¶ hk 

jok fkdi,ld ms<s;=re ;SrKh ls¯ug W;aiql ù we;' 

* 26 jk m%Yakh i|yd ksjer† ms<s;=re m<uqjk jrKh jqjo th f;dardf.k we;af;a 

18.98% ls' ksjer† ms<s;=r f,i nyq;rhla ;=kajk jrKh 37.57% f;dardf.k we;af;a 

 fudagr® r:fha ksñ t<jqï .shr moaO;sh iy tka‚u iïfm%aIK uQ,Or®u ms<sn| mQr®K 

 wjfndaOhlska f;drj ms<s;=re iemhSuhs' 

* 30 jk m%Yakh i|yd ksjer† ms<s;=r miajk jrKh jqjo th f;dardf.k we;af;a 15.84%ls' 

 ksjer† ms<s;=r f,i nyq;rhla fojk jrKh 19.11%la o" ;=kajk jrKh 32.98%la o" 

 y;rjk jrKh 21.47%la o f;dardf.k we;af;a fudagr®r:hlg iïnkaO jk iqúfYaIs

 Wmdx. jk n, jr®Olh (Supper changer) N%uK iïmSvlh (Turbo changer),  W;afmarl 

 m˙jr®;l (catalytic converter) hk tallj, l%shdld˙;ajh ms<sn| wjfndaOhla fkdue;slu 

 fya;=fjks' tneúka by; Wmdx.j, l%shdld˙;ajh wka;r®cd,h yryd nd.; l< ùäfhda

 or®Yk Ndú;fhka wfmalaIlhskag wjfndaO lr †h hq;=h'  

* 34 jk m%Yakh i|yd ksjer† ms<s;=r m<uqjk jrKh jqjo th f;dardf.k we;af;a 17.67% ls' 

 ksjer† ms<s;=r f,i nyq;rhla y;rjk jrKh 27.62%la o miajk jrKh 26.70%la 

 o f,i f;dardf.k we;af;a p,s; wdldr Ndú;h ms<sn| uQ,sl ±kqu wju ùfukss'   

* 44 jk m%Yakhg w∞< ksjer† jrKh m<uqjk jrKh jk w;r th 15.97%la f;dark

 úg 36.78% la miajk jrKh;a" 22.64%la fojk jrKh;a f;dard we;' ta wkqj fmkS

 hkafka wfmalaIlhka nyq;rhla ikaê fÈa;% wdprK g%dkaisiagrhl l%shdld˙;ajh

 ms<sn| ±kqu fkdue;sj oaú O%ej g%dkaisiagrhl l%shdld˙;ajh muKla ie,lSfuka  

 ms<s;=re iemhSug W;aiql ù we;s njhs'  
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AB + AB + AB = A + B 

	

A B A B A.B A.B A.B AB + AB + AB
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1

1
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1

0

1

1

1

0

0

1

0

1

0

0

1

0

0

0

0

0

1

0

0

1

0

0

1

1

1

* 45 jk m%Yakhg ms<s;=re iemhSfï° m%;sfrdaOlhla yryd fjda,aàh;d neiau ksid 

 is≥jk fjda,aàh;dj fnfok wdldrh iy vfhdavhl ,dlaIKsl jl% ms<sn| ksjer† 

 wjfndaOhlska f;drj ms<s;=re imhd we;s neúka nyq;r wfmalaIlhska ms˙ila 

 widr®:l ù we;s w;r ksjer† ms<s;=r ,nd ° we;af;a 14.14% la mu◊' 

* 46 jk m%Yakh foda,l (Oscillatar)  iy jr®Ol (Amplifier) w;r fjki ksjer† f,i 

 y∫kd fkdf.k ms<s;=re iemhSug W;aidy .ekSu ksid ksjer† ms<s;=r f;dar f.k

 we;af;a wfmalaIlhka 23.04% la mu◊' 

* 48 jk m%Yakh ie,l+úg ksjer† jrKh jk fojk jrKh 21.86% la f;dark úg 

 29.19%la jer† jrKhla jk m<uq jrKh f;dard we;' m<uq jrKh f;dard .ekSug 

 fya;=j f,i ±lsh yelafla ldrld;aul jr®Ol ms<sn| wfmalaIlhka ;=< ksis

 wjfndaOhla fkdue;s ùu fya;=fjka hehs ie,lsh yelsh' fuu m˙m: igyfkys

 ±lafjk wmjr®;l jr®Ol (inverting amplifier) m˙m:h ms<sn|j fkdi,ld" 

 wmjr®;l fkdjk jr®Ol m˙m:hla (Non - inverting amplifier) f,i i,ld 

 wfmalaIlhka jeä m%udKhla jer† jrKhla jk m<uq jrKh f;dard we;' 

* 49 jk m%Yakh i|yd ksjer† jrKh jk y;rjk jrKh 24.61% la f;dark úg jer† 

 jrKhla jk fojk jrKh 50.00%la f;dard we;' fuys° nyq;r wfmalaIlhka 

 ixLHdjla nQ,shdkq m%ldYk iqΩ fkdlr ms<s;=r imhd we;s nj fmfka' Bg wod<

 i;H;d j.=j ms<sfh, ls¯fuka nQ,shdkq m%ldYkh yd ;=,H jk oajdr fidhd .ekSu 

 myiq fõ' nQ,Sh m%ldYk iqΩ ls¯fuka o wod< ;=,H jk oajdr fidhd .; yelsh' 

 my; m˙† i;H;d j.=j ms<sfh< ls¯fuka tu iïnkaO;dj ,nd .; yels h' nQ,Sh

 m%ldYk iqΩ ls¯u iy i;H;d igyka ,sùu ≥r®j, uÜgul mj;sk nj fuhska fmkS 

 hhs' 

(b)

A A A.B

A.B

A B

AB ABABY = + + B B
A

A
B

B

(a)

A + BY = 

Y
A

B

(c)

A. BY = 

Y
A

B

Z = ABAB+ + AB
AB+ + B(          )A A

AB+ B          

B + A                

=

=

=
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tla tla m%Yakj, ksjer† ms<s;=r iuÛ iei|Sfï° w∞< ksjer† jrKhg idfmalaIj 

fjk;a jrKhka o ie,lsh hq;= m%;sY;hlska wfmalaIlhka f;dard.;a wjia:d olakg

,efí'

* 12 jk m%Yakh i|yd ksjer† ms<s;=r jk ;=kajk jrKhg 35.99%la ms<s;=re imhd 

we;s w;r" jeä wfmalaIlhska ms˙ila tkï 43.98%la ms<s;=re imhd we;af;a y;rjk 

jrKhg h' lvodis fn° hk rgdj ms<sn| wjfndaOhlska f;drj A4 lv∞is 
m%udKh fuka 4 .=Khla A1 lv∞is m%udKh we;s nj i,ld jeä wfmalaIlhka 

.Kkla y;rjk jrKh f;dard f.k we;' tu ksid lvodis fn° hk iïu; rgdj 

 wfmalaIlhka fyd|ska ±kqj;a l< hq;=h' 

* 22 jk m%Yakhg ksjer† ms<s;=r jk miajk jrKh 27.36%la wfmalaIlhska f;dark 

úg" 34.42%la jeä wfmalaIl ixLHdjla jer† jrKh jk y;rjk jrKh f;dard 

we;' Bg fya;=j f,i ±laúh yelafla tall ñ, .Kkh ls¯ug wod< o;a;hka ms<sn| 

ksjer† wjfndaOhlska f;drj ms<s;=re imhd we;s njh' tys° ,dN ,eîu tall ñ, 

.Kkh ls¯fï° we;=<;a l< hq;= ke;ehs Wml,amkh lr ;sîu óg fya;=jhs' 

* 23 jk m%Yakfha ksjer† ms<s;=r jk m<uq jrKh f;dardf.k we;s wfmalaIlhskaf.a 

m%;sY;h  28.27%ls' kuq;a 29.32% l wfmalaIlhka m%udKhla miajk jrKh f;dard 

f.k we;' fuys° bx‚fkare fÈa;%h iïnkaO wdh;k ms<sn|j wfmalaIlhskaj 

±kqj;a l< hq;=h'

* 24 jk m%Yakh i|yd ksjer† ms<s;=r y;rjk jrKh jqjo" th f;dardf.k we;af;a  

29.06%ls' ksjer† ms<s;=r f,i ;=kajk jrKh 32.33% la f;dardf.k we;af;a øjHj, 

.=Kdx. Ndú;h ms<sn| ksjer† wjfndaOhla fkdue;slu;a" ;r, Ndú;fha° jeo.;a 

jk .=Kdx. ms<sn| ksjer† wjfndaOhla fkd;sîu;a ksid úh hq;=h'
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2.2   ˚˚  m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

 2.2.1   ˚˚  m;%fha jHQyh

ld,h meh 03 ls' 

fuu m%Yak m;%h fldgia y;rlska iukaú; h' 

A  fldgi − jHqy.; rpkd 

  m%Yak 4ls' m%Yak ish,a,gu ms<s;=re iemhsh hq;=h' tla m%Yakhlg

  ,l=Kq 60 ne.ska ,l=Kq 240ls' 

B, C,  yd D  fldgia −
rpkd m%Yak 2 ne.ska m%Yak 6ls' tla fldgilska wju jYfhka tla 

m%Yakh ne.ska f;dard f.k m%Yak y;rlg ms<s;=re iemhsh hq;=h' 

tla m%Yakhlg ,l=Kq 90 ne.ska uqΩ ,l=Kq 360ls'

  B  fldgi  −  isú,a ;dlaIKfõoh 

  C  fldgi −  hdka;%sl ;dlaIKfõoh 

  D  fldgi −  ú≥,s yd bf,lafg%dksl ;dlaIKfõoh 

II m;%h i|yd uqΩ ,l=Kq   =   (240 + 360) ÷	4		=	150	

• úNd.fha° A  fldgi i|yd m%Yak m;%fhau tla tla m%Yakh i|yd imhd we;s bv 

 m%udKh ;=< ms<s;=re iemhsh hq;=h' 
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2.2.2 ˚˚  m;%h i|yd m%Yak f;dard we;s wdldrh iy m%Yakj, myiq;dj 
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2.2.3     ˚˚  m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯ÈK"

    ks.uk yd fhdackd

Ú ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2, 3, 4.1, 4.2 yd 4.3 weiqfrka ilia 
lr we;'

A fldgi - jHqy.; rpkd
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01' b†˙fmkqu" me;s fmkqu iy ie,eiau olajd we;s wdldrhg ;sîu     ^,l=Kq 08&

 flakaøh ksjer†j ia:dk.; lr we;akï        ^,l=Kq 02& 

 udk ksjer†j olajd ;sîu ^tla fmkqulg ksjer† udk fol ne.ska&   ^,l=Kq 06& 

 ksjer† m˙udKhlg we| ;sîu (1:1)        ^,l=Kq 03& 

 ^ldr®ñl Ñ;%fha igyka" ´kEu NdId udOHhlska b†˙m;a l< yelsh' 

  Nd. ,l=Kq fyda oYu ,l=Kq ,nd fkdfokak& 

      

ie,eiau  

÷  ie,eiau       - 12

÷  b†˙ fmkqu     - 12

÷  me;s fmkqu     - 11

÷  f;jk fldaK    - 08

÷  flakaøh      - 02

÷  udk ksjer†j olajd ;sîu tla 

÷  fmkqulg 02 ne.ska  02 × 03  - 06 

²÷ ksjer† m˙udKh 1:1   - 03

÷  ldr®ñl Ñ;%fha igyk   - 06

     uq`M ,l=Kq    - 60  

12

me;s fmkqu  b†˙ fmkqu  11 12

1

1

1

1

1

11

1 1 1 1

1

1

1

1

1

111
1

1

1

1

1

1 1 1

1

1

1111

1

1

    

 

 ^udk;,h ksjer†j y∫kdf.k fkdue;s kï ,l=Kq 05 la wvq lrkak&
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WOOD 

DATE NAME
SUCHINTHA 

INDUSTRIAL INSTITUTEDRAWN BY 02.08.2010 Mr. KUMARA

CHECKED BY 04.08.2010 MS. MALLIKA

1.1 WOODEN SUPPORT 
ET/65/02

 1  1 

 1 

 1 

 1 

 1 

1 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
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fuu m%Yakh f;dardf.k we;s wfmalaIlhkaf.a  

m%;sY;h 95.21%la muK jk w;r tys myiq;dj   

45.60%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 60la fjka lr we;' 

bka

  ,l=Kq 00 - 15 m%dka;rfha 34%la muK o"

 ,l=Kq 16 - 30 m%dka;rfha 19%la muK o"

 ,l=Kq 31 -  45 m%dka;rfha  32% la muK o" 

 ,l=Kq 46 - 60 m%dka;rfha  16% la muK o

,l=Kq ,ndf.k we;' 

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
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 m<uq m%Yakh i|yd myiq;dj 45.60%la muK fõ' ta wkqj fndfyda wfmalaIlhka ms˙ila 

idr®:lj fuu m%Yakh i|yd ms<s;=re imhd we;s w;r uqΩ wfmalaIlhskaaf.ka 16%la ,l=Kq 45 g 

jvd ,nd we;' b;s˙ wfmalaIlhkaa widr®:l ùug fya;=j f,i fmkajd †h yelafla wfmalaIlhka 

ksjer† f,i udk ;,h y∫kd.ekSug wfmdfydi;a ùuhs' ;jo udk fh°fï° wdOdrl fr®Ld yd 

ksr®udK fr®Ld mr;rh ksjer†j fkd;eîfuka ksr®udK fr®Ldj, ñkqï fjkiaù we;s nj olakg 

we;' iïu; fr®Ld ^ieÛs fr®Ld" uOH fr®Ld& Ndú;h m%.=K fkdls¯fuka wfmalaIlhskag wod< 

,l=Kq ,nd .ekSug fkdyels ù we;' fuys° m%:u fldaK yd f;jk fldaK m%lafIamK uQ,Or®u 

ms<sn| wjfndaOh wvq nj ±lsh yelsh' 

 by; lreKq ie,lSfï° udk ;, yd iïu; fr®Ld ms<sn| iDcq m%lafIamK uQ,Or®uh jeämqr 

wOHhkh l< hq;= fõ' thska idr®:l ms<s;=re iemhSula n,dfmdfrd;a;= úh yelsh' 
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wjYH fldkal%SÜ m%udKh    =  280 m3

wjYH úh<s øjH m%udKh    =  280 × 1.5 
      =  420 m3       4    

      

iudkqmd;hg wkqj uq`M m˙udj   =  1+2+4 
      =     7 
tall 01 la ioyd m˙udj    =  420

7
     4

      =  60 m3

wjYH je,s m%udKh $ m˙udj   =  60 × 2
      =  120 m3     4     

                

wjYH .,a m%udKh $ m˙udj    =  60 × 4        2

     
      =  240 m3      2   

        

   ^wjidk ms<s;=r muKla we;akï uqΩ ,l=Kq ,nd fokak'&
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,efnk iQr®h Yla;s m%udKh  =  6 kWh/m2

,nd.; yels ú≥,s Yla;sh  =  6 kWh/m2 ×  10
100

   1  

     =  0.6 kWh/m2   1  

wjYH ú≥,s m%udKh   =  36 kWh

iQr®h mek, jr®. m%udKh  =  36   kWh
 0.6  kWh/m2        

 1

          
      =  60 m2        1

(iqΩ ls¯ug ,l=Kq 01) 
(ms<s;=rg ,l=Kq 01) 

1' ;sfhdav ,hsÜgqj Ndú;fhka            2                 

2' mhs;.ria m%fïh Ndú;fhka           2                   ²

 fyda 3 - 4 - 5, 6 - 8 - 10,  5 - 12 - 13 l%uh

3' bx‚fkare uq¨ uÜgu Ndú;fhka      2                              ²

4' úys; p;=ri%h 1  $ uq¨ uÜgu 1  

5' iDcqflda” wkq,ïn l%uh   2

 ^tla ,l=Kla muKla ,nd fokak'&

               ²           ^Wm˙u ,l=Kq 04&

,Uh$ mQr®K udkh$ ;sfhdv,hsÜgqj    2                                                          

iamS%;= f,j,h$ fïika f,j,h$ f,air® f,j,h   2         
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1'  c, ysi (Water head)  2    

2'  iemhqï k,fha úIalïNh (pipe diamcter)   2    

3'  msÜgksfha uÜgfï isg gexlsfha c, uÜgug Wi  2    

4'  lrdu .Kk ksid .,dhk c, m%udKh    2    

5'  iemhqï k<fha †.   2    

6'  k<h idod we;s øjH ^>r®IKh&   2    

7'  keñ .Kk   2    

8'  jdhq msgùfï oajdr (Air relief)   2   

9'  W!kk flfjksh (Reducing tee)   2                          ^Wm˙u ,l=Kq 04&

1'  ñksiqkaf.a mdofha m;=f,a isg oKysia olajd idudkH Wi    3               ²

    ^m;=, ìu ;nd b|f.k isàu i|yd&

2'  b†˙fha b|f.k isákd mqoa.,hdf.a ysig by<ska l%Svdj keröug yelshdj ² 3   

    ^ñksiqkaf.a lf|ys jdäjQ miq idudkH Wi&

tla l=¨kla i|yd cjh =   10 kW
l=Ωkq ixLHdj   =   8
;sìh hq;= wju cjh  =   8 × 10  1

    =   80 kW    3

         ^wjidk ms<s;=rg o iïmQr®K ,l=Kq fokak'&
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÷  fojeks (stand by) fckfr®grhla Ndú;h        ² 4

÷  wdrCIs; Wmdx. Ndú;h$ wênr wdrlaIs; Wmdx.

÷² jeä Od˙;djhlska hq;= fckfr®grhla Ndú;h

÷  .=Kd;aul núka jeä fckfr®grhla Ndú;h

÷   ksis m˙† kv;a;=j   ² 4
÷   m%ñ;sfhka hq;= wu;r fldgia Ndú;h

÷   ldr®ñlhkaf.a iy Ndú;jk wu;r øjHj, .=Kd;aulNdjh

1'  ú≥,s ier je°u        3   ²

2'  N%uKh jk fldgia iamr®Y ùu 3  ²

3'  f;,a hkd†h u; ,siaiSu  3  ²

4'  wêl Yíoh   3     ²

5'  foo¯u (vibration)    3   ²

6'  úfudapl jdhq  3

7'   wêl ;dmh  3     ²

                                       ^Wm˙u ,l=Kq 12&
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2 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
  

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalIlhkaf.a  

m%;sY;h 96.78%la muK jk w;r tys myiq;dj   

22.89%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 60la fjka lr we;' 

bka

  ,l=Kq 00 - 15 m%dka;rfha 57%la muK o"

 ,l=Kq 16 - 30 m%dka;rfha 31%la muK o"

 ,l=Kq 31 -  45 m%dka;rfha 11% la muK o" 

 ,l=Kq 46 - 60 m%dka;rfha  1% la muK o

,l=Kq ,ndf.k we;'
0-15

57%

16-30

31%

31-45

11%

46-60

1%

- 19 -

0-15

57%

16-30

31%

31-45

11%

46-60

1%

- 19 -

fuu m%Yakhg fldgia yd 

wkqfldgia 11la we;' bka 

fldgia yd wkqfldgia   6 lu 

myiq;d 15% lg;a jvd wvq 

w.hla f.k we;' myiq;dj 

jeäu wkqfldgi (g)(i) jk 

w;r tys myiq;dj o 51% la 

fõ' (a)(1), (a)(2) yd (f) hk 

fldgia yd wkqfldgia 3 ysu 

myiq;dj 10% ne.ska jk 

wvqu w.h f.k we;' 

m
y
i
q;
dj

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

2 m%Yakfhys fldgia yd wkqfldgia 
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10%

(a) (b) (c) (d) (e) (f) (g) 
(ii) (iii) (i) 

 (1)  (2)
(1) (2) 

10%
20%

14%

31%
42%

10%

51%

11% 12%

41%

	  fuu m%Yakh úIh fÈa;% lsysmhla wdjrKh jk m˙† ilia ù we;s w;r tys myiq;dj 22.89% la 

muK fõ' 

 (a) ys (1) iy (2) wkqfldgia foflysu myiq;dj 10% ne.ska jk wvqu w.hla f.k we;' fuu 

wkqfldgiaj,g wod< wkqmd; wdY%s; .Ks;h iqΩ ls¯ïj,° wfmalaIlhska úiska is≥lrk ,o

w;ajer† ,l=Kq wvq ùug n,md we;' tu ksid bx‚fkare ;dlaIKfõohg wod< fldgiaj,g 

whs;s .Ks;h wdY%s; iqΩ ls¯ï ms<sn|j wfmalaIlhka jeä wjOdkhla fhduq l< hq;=h'

  (b) fldgfia myiq;dj o 20% la jk w;r fuhg fya;= ù we;af;a wkqmd; .Ks; .egÆ 

úi|Sï hk tall ms<sn| ukd wjfndaOhla fkdue;slu h' tu ksid .Ks; uQ,Or®uj,g wu;rj

udk m˙jr®;kh ms<sn|j o wfmalaIlhd ±kqj;a úh hq;=h' 

  (c) fuu fldgfia o myiq;dj 14% l wvq m%udKhla fmkakqï lrhs' fuhg fya;= ù we;af;a 

iDcqfldaKdi%dldr uq,a,la ilia ls¯u i|yd wfmalaIlhd ffm;.ria iïnkaOh m%dfhda.slj Ndú; 

lr fkdue;s ùuhss' 

 (f) fuu fldgfia o myiq;dj ù we;af;a 10% ls' fuhg fya;=j fujeks .egÆjlg ms<s;=re 

iemhSfï° m%dfhda.slj tjeks wjia:djla .ek w;a±lSï fkdue;s ùuhs' fuh m%dfhda.slj is;d 

ms<s;=re iemhQjd kï óg jvd idr®:l ms<s;=rla ,nd °ug yelsj ;snqKs' 

 (g)(i) fuu fldgi 51% l myiq;djla ,ndf.k we;af;a uQ,sl .Ks; ixl,amj,ska iukaú; jQ 

.◊; .egÆjla ksidh' fuys we;af;a iqΩ .◊; .=K ls¯ula ùu Bg fya;=jhs'

 (g)(ii) fuys (1) iy (2) fldgig ,ndf.k we;s myiq;d jkafka 11% iy 12% ls' fï wkqj 

ú≥,s WmlrKhla ms<sn| we;s ksr®udKl wjêh" l%shdldrl wjêh ms<sn| isiqkaf.a we;s ±kqu w,am 

nj;a fï joka ms<sn| wjfndaOhla wfmalaIlhkag ,nd †h hq;= nj;a meye†,s fõ' 
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il mqjrej fjkqjg wre wÉpq (Mould) Ndú;h 4

ueá fjkqjg fjk;a øjHh wdfoaY ls¯u 4

^,l=Kq 4 × 2  = ,l=Kq 08&

^,l=Kq 4 × 2  = ,l=Kq 08&

1'  jdykh ú≥,sfhka Odjkh l<;a" neg˙ kej; wdfrdamKh ls¯ug ú≥,sh              

    wjYH fõ' fuu ú≥,sh ksmoùug oyk l%shdj,sh wjYH úh yelsh' fuhska 

    wys;lr jdhq ckkh úh yelsh'   4        
                                   ²

2'  jdyk kv;a;=j i|yd lr®hh iy wu;r øjH wjYH fõ' fuhska wys;lr øjH 

    ckkh úh yelsh'   4  

3' neg˙ ksIamdokfha° úfudapkh jk wys;lr øjH 4  

4' neg˙ bj; ,Efï° we;sjk wys;lr wmøjH      4                             ²

1'  ú≥,s ier je°u                                      
   ²

4 4+
2'  p,kh jk hka;% fldgia ksid wdmod we;sùu     	  
3'  .sks .kakd iqΩ øjH 

4'  ksIamdokfha° we;sjk iïmSä; jdhq  

5'  úI øjH             ^,l=Kq 4 × 2  = ,l=Kq 08&   

 

1'  ú≥,s lmdy˙k (safety switch) Ndú;h

2'  wdjrK (shields) fh°u

3'  iajhxl%Sh wk;=re ye`.ùfï moaO;s ia:dmkh                        ²

4'  wdrCIs; l,dm i,l=Kq ls¯u iy hka;%h ;=< l%shd;aul ls¯u 

5'  .=Kd;aul Ndjfhka hq;= wu;r fldgia iy øjH Ndú;h

5'  mSvk iyk lmdg Ndú;h (Pressure releef value)      
               ^,l=Kq 4 × 2  = ,l=Kq 08& 

 

4 4+

   ²
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frda.h fya;=jk idOlh 

1' mdofha fõokd   4 †.=ld,hla ysgf.k isàu" nr bis,Su 4

2' fldkafoa wdndO 4 b†˙hg my;a ù isàu$ nr bis,Su 4

3' uiamsvq fmr,Su  hka;% fldgia tiùu" wLKav l%shdldrlï

^uiamsvq iy wia:ß iïnkaO ksjer† ms<s;=re i|yd muKla ,l=Kq ,nd fokak'&

^by; olajd we;s ms<s;=re 3ka ´kEu frda.hka follg ,l=Kq 4 ×	2 la o" tu 

frda.hg wod< fya;=jk idOlhka folla ksjer†j ;sfí kï ,l=Kq 4 ×	2 la 

o ,nd fokak'&

^wjidk ms<s;=r muKla we;akï iïmQr®K ,l=Kq ,ndfokak'&

          ^,l=Kq 12& 

mdGdxlh (Ω)

ñkqu (Ω)

130

50

20

x 100   0

3
3

3

2 1+

x − 0
100 − 0

50 − 20
130 − 20

30 × 100
     110

=

=

=

x

27 Ω
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3 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalaIlhkaf.a  

m%;sY;h 96.96%la muK jk w;r tys myiq;dj   

41.30%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 60la fjka lr we;' 

bka

  ,l=Kq 00 - 15 m%dka;rfha 1%la muK o"

 ,l=Kq 16 - 30 m%dka;rfha 79%la muK o"

 ,l=Kq 31 -  45 m%dka;rfha 19% la muK o" 

 ,l=Kq 46 - 60 m%dka;rfha  1% la muK o

,l=Kq ,ndf.k we;'

0-15

1%

16-30

79%

31-45

19%

46-60

1%

- 19 -
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46-60

1%

- 19 -

0-15

1%

16-30

79%

31-45

19%

46-60

1%

- 19 -
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m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

3 m%Yakfhys fldgia yd wkqfldgia 

fuu m%Yakhg fldgia yd 

wkqfldgia 7la we;' bka 

fldgia yd wkqfldgia 4lu 

myiq;d  15% lg;a  jvd wvq 

w.hla f.k we;' myiq;dj 

jeäu wkqfldgi (b)(i) jk 

w;r tys myiq;dj o 43% ls' 

myiq;dj wvqu fldgi (c) 
jk w;r tys myiq;dj 3% ls'14 14 13
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14% 14% 13%

43% 34%

3%

 All

(b) (c) 

(1) 

(i) (ii) (i) (ii) (iii) 

(a) 

(2) 

 fuu m%Yakh úIh fÈa;% lsysmhla wdjrKh jk m˙† ieliS we;s w;r tys myiq;dj 41.30%ls' 

§bx‚fkare ;dlaIKfõoh ye¢kaùu¶ ksmqK;dj ;=< wOHhkh ls¯ug we;s §;dlaI◊l idOl¶ 

hk uQ,sl jok ms<sn|j wvq wjfndaOh ksid (a)(i) ys (1) iy (2) wkqfldgiaj,° wfmalaIlhska 

jeä ms˙ila idr®:lj ms<s;=re imhd fkd;sì◊' tneúka uQ,sl joka ms<sn| mqΩ,a wjfndaOhla 

wfmalaIlhkag ,nd †h hq;=h' 

 fuys (a) (ii) wkqfldgi i|yd wfmalaIlhska ms<s;=re iemhSfï° úfudapl Y+kH (Zero 
Emission) hk uQ,sl jok yd iïnkaO m%dfhda.sl wjfndaOh ,ndf.k fkdue;s ùu ksid 

fkd.e<fmk ms<s;=re imhd ;sì◊' tneúka úfudapl Y+kH u.ska fudagr® r:j, 

l%shdld˙;ajhg iDcqju is≥lrk n,mEu muKlau fkd,shd jl%dldrj is≥jk n,mEuo ie,lSfuka 

ms<s;=re iemhSug wfmalaIlhka W;aiql úh hq;=h'   

 (b)(i) iy (ii) wkqfldgiaj,ska §lr®udka; Yd,dj,° is≥jk wk;=re je<elaùfï l%u¶ hk 

ksmqK;d uÜgu wdjrKh flfrk w;r nyq;r wfmalaIlhska ixLHdjla fuu m%Yakhg ms<s;=re 

iemhSug W;aidy l<o ksjer†j m%Yakh wjfndaO lrf.k we;s nj fkdfmfka' tneúka lr®udka; 

Yd,d wdY%s; fÈa;% pd˙ld fyda ùäfhda or®Yk fmkaùfuka wfmalaIlhska ;=< fuu ksmqK;d uÜgu 

ms<sn| wjfndaOh by< kexùug lghq;= l< hq;=h' tall yd ñkqï ksmqK;dfõ° wxl fYdaOkh 

iïnkaO m%Yakhla (c) fldgi ;=< wka;r®.; lr we;s w;r tys° m%ia;dr wdY%s; .Kkh ls¯ï 

ms<sn| wfmalaIlhska b;du ≥r®j, f,i ms<s;=re imhd we;s nj fmkq◊' tneúka wxl fYdaOkh 

iïnkaO úúO .Kkh ls¯ï lr fmryqrejla iys;j wfmalaIlhska úNd.hg uqyqK †h hq;=h'  
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ie'hq' wfmaCIlhska f√oh weiq˙ka ms<s;=re ,sùu is≥l< hq;=hs'

          1'  ;u fiajlhska ksjer†j fufyhùu

     2'  ;u fiajlhska †˙.ekaùu $ wNsfm%arKh ls¯u

     3'  ldr®h iy n,;, fiajlhskag mej¯u

     4'  ;u fiajlhska úYajdi ls¯u

                             ^,l=Kq 02 ne.ska lreKq 02 = ,l=Kqq 04&

Y%s;h l%shdudr®.h 

ie,iqïlrKh ;u jHdmdrh i|yd wjYH ie,iqula ilia ls¯u 

md,kh md,k l%u ia:dms; ls¯u$ ;SrKh ls¯u 

 ^,l=Kq 02 ne.ska lreKq 04 = ,l=Kqq 08&

Yla;sh      -   m,mqre≥ fiajlhka isàu $ ;udf.au lr®udka; Yd,djla ;sîu'

     

≥r®j,;dj     -   fiajlhska i|yd md,k Wml%u ksis f,i fhdod fkd.ekSu'

   fiajlhska wiSñ;j úYajdi ls¯u'

   uqo,a l<ukdlrKh ≥r®j, ùu'

   iÑka; uy;d ksjer† l<ukdlrK Wml%u fhdod fkd.ekSu'

   b,lal $ ie,iqïlrKhla fkdue;s ùu'

   b;s˙ f;d. md,kh ≥r®j, ùu'

   ,dNh ms<sn| wjfndaOhla fkdue;sùu'

     

wjia:dj - .%dóh m%foaYj, wekagkd wf,úh jr®Okh ùu'

;r®ckh - kd.˙l m%foaYj, fjk;a ;dCIK l%u m%p,s; ùu $ 

   wka;²cd," rEmjdysks jeks kj ;dCIK l%u m%p,s; ùu'

            ^,l=Kq 02 ne.ska lreKq 04 = ,l=Kqq 08&
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(iv)

÷   wf,úlrK b,lal msysgqjd .; yels ùu ^hï jr®Ihl° fj<|fmd< fldgi 

     fldmuK mqΩ,a lrkjdo hkak i|yd b,lal msysgqùu&

÷    wf,úlrK Wml%u l,ska ;SrKh lr.ekSu'

÷    ksjer† wf,ú md,k Wml%u msysgqjd .; yelsùu'

              ^,l=Kq 02 ne.ska lreKq 02 lg ,l=Kqq 04&

÷   ksjer† .=Kd;aulNdfjka hq;a NdKav md˙Nda.slhkag ,nd°u'

÷   idOdrK ñ,la NdKavhg kshu ls¯u'

÷   md˙fNda.slhkag NdKavh ms<sn| i;H f;dr;=re mejiSu'

÷   md˙fNda.slhkag jer† f;dr;=re imhd fkd/jàu'

÷   NdKavfha m%ñ;sh Wiia uÜgul mj;ajd .ekSu'

                     ^,l=Kq 02 × lreKq 02 = ,l=Kqq 04&

 1'  re' 2200$-                ^,l=Kqq 02&

2'  re' 2200$- ° ñ, uÜgfï ° b,aÆïlrejka NdKavh ñ,° .ekSug;a  

    iemhqïlrejka tu ñ,g iemhSug;a leu;s ùu'                       ^,l=Kqq 02&

-    NdKavfha .=Kd;aulNdjh ;j≥rg;a jeä†hqKq ls¯u'

-    fj<| jÜgï$ m%udK jÜgï$ jÜgï ,nd°u'

- mj;sk ñ, wvqls¯u$ ;r`.ld¯ ñ,la ;SrKh ls¯u'

- m%pdrK Wml%u jeä†hqqKq ls¯u$ kj Wml%u y∫kaajd °u$ ±kqj;a ls¯u$

 kj m%pdrK udOHh ^rEmjdysks& fhdod .ekSu'

- m%jr®Ok lghq;= mqΩ,a ls¯u' ^;E.s" jõpr®" ;r`.&

- fj<∫kag ,ndfok fldñia uqo,a jeä ls¯u'

- is,a,r fj<∫ka iu`. fomdr®Yjhgu jdisodhl .súiqïj,g t<öu'

- weiqreï wdlr®YkSh ls¯u'

- ksIamdokfha ksudj wdlr®YkSh ls¯u'

- j.lSï ld,h °r®> ls¯u$ y∫kajd°u'

- úl=Kqï fiajlhska fhdojdf.k jeä úl=Kqï W;aidyhla .ekSu' 

         ^,l=Kq 02 ne.ska lreKq 02 = ,l=Kqq 04&
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÷  NdKavfha ñ,

÷  NdKavfhka ,efnk idfmaCI ,dNh$ wdka;sl ,dNh

÷  ksIamdok ms˙jeh ^wuqøjH ñ," Y%uh i|yd ñ," weiqreï ñ,&

÷ ;dCIKh

÷  ksIamdok Od˙;djh

÷  wdh;kh u.ska ksIamdokh l< yels fjk;a ;r`.ld¯ NdKav 

 ^iudk wuqøjH$ ksIamdok idOl Ndú;d lr&

^,l=Kq 02 ne.ska lreKq 02 = ,l=Kqq 04&

     ^.Kkh ls¯u fkdue;s kï ,l=Kq ,nd fkdfoa'&

                    EXP      PLX
   úl=Kqï ñ,         re' 1800  re' 2200

  úl=Kqï ms˙jeh      ^700&     ^1000&

  o< ,dNh               1100       1200   
        ^,l=Kq 02&         ^,l=Kq 02&  ^,l=Kq 04&

EXP i|yd

wfmaCIs; wdodhu   =   úl=Kqï ñ,  ×  tall .Kk 

   =    1800 × 5000
   =    re' 9,000,000       ^,l=Kq 04&

^.Kkh ls¯ï fkdue;s kï ,l=Kq ,nd fkdfoa'&

^iQ;%h fkdue;sj w.hka wdfoaY lr we;akï ,l=Kq ,nd fokak'&

PLX i|yd

wfmaCIs; wdodhu  =   re' 2200  × 5250
       =   re' 11,550,000        ^,l=Kq 04&

jeä wfmaCIs; úl=Kqï wdodhula ,nd.; yelfla PLX ksIamdokh 

ls¯fuks'            ^,l=Kq 02&

             ^uqΩ ,l=Kq 04&
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     EXP
 iyNd.h    =   tall úl=Kqï ñ, - tall úp,H ms˙jeh

      =    1800 - 600
       =   re' 1200
 ^iyNd.h fiùu wksjdr®h ke;'& 

 ,dN iuÉf√ok ,CIh  =   ia:djr ms˙jeh

tall iyNd.h

       =  
 90,000
  1200  

         = tall 75             

     ^wjidk ms<s;=r i|yd §tall¶ hkak i|yka lr we;akï ,l=Kq 02& 

 ^§tall¶ hkak ke;akï ,l=Kq 01& 

    PLX
 iyNd.h    =    2200 - 900
       =    1300

 ,dN iuÉf√ok ,CIh  =   ia:djr ms˙jeh

   iyNd.h

      =    
130,000
  1300  

       =    tall 100          

 ^wjidk ms<s;=r i|yd §tall¶ hkak i|yka lr we;akï ,l=Kq 02& 

 ^§tall¶ hkak ke;akï ,l=Kq 01& 

 
ksjer† iQ;%h yd 

wdfoaYh 

^,l=Kq 02&

^,l=Kq 02&       

^uqΩ ,l=Kq 04&

 
ksjer† iQ;%h yd 

wdfoaYh 

^,l=Kq 02&

^,l=Kq 02&       

^uqΩ ,l=Kq 04&

1 1

1 1

1'  wdh;kfha m%;sm;a;s

2'  iÑka; uy;df.a ;r`.lrejkaf.a yeis¯u

3'  fnod ye¯fï udr®.j, ms˙jeh ^wf,úlrK Wmldrl fiajdj, ms˙jeh&

4'  .Kqfokqlrejkaf.a yeis¯u ^reÑl;ajh&

         ^,l=Kq 02 × lreKq 02 = ,l=Kqq 04&



- 45 -
w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh we.hSï jdr®;dj 2016

4 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
  

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalIlhkaf.a  

m%;sY;h 95.61%la muK jk w;r tys myiq;dj

28.21%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 60la fjka lr we;' 

bka

  ,l=Kq 00 - 15 m%dka;rfha 37%la muK o"

 ,l=Kq 16 - 30 m%dka;rfha 57%la muK o"

 ,l=Kq 31 -  45 m%dka;rfha  6% la muK o" 

 ,l=Kq 46 - 60 m%dka;rfha b;du;a iq̀t mṡ ila

,l=Kq ,ndf.k we;'

46-60

0%
31-45

6%

16-30

57%

0-15

37%

- 19 -

46-60

0%
31-45

6%

16-30

57%

0-15

37%

- 19 -

46-60

0%
31-45

6%

16-30

57%

0-15

37%

- 19 -
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m%Yakfha wkqfldgiaj, myiq;dj 

4 m%Yakfhys fldgia yd wkqfldgia 

fuu m%Yakhg wkqfldgia 

14la we;' bka wkqfldgia         

7l myiq;d  15%lg;a  jvd 

wvq w.hla f.k we;' 

myiq;dj jeäu wkqfldgi 

(b)(ii) jk w;r tys 

myiq;dj o 77% ls' myiq;dj 

wvqu wkqfldgi (b) (i) 2 
jk w;r tys myiq;dj 2% 
ls'
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(a) (b) (c) 

68%

10%

59%

  9%

 24%

 66%

2%

30%

5% 6% 8% 10%
15%

77%

  

  fuu m%YAkh l<ukdlrKh iy jHjidhl;ajh ms<sn| kHdhsl fukau m%dfhda.sl ±kqu 

yd wjfndaOh we.hSu i|yd ms<sfh, jQ m%Yakhls' fuys myiq;dj 28.21% la fõ' l<ukdlrK 

Y%s; iy wf,úlrK ie,iqï ms<sn| wfmalaIlhd i;= ±kqu m¯laIdjg ,la lr we;s (a)(ii), (a)
(iv) yd (a)(v) wkqfldgiaj, myiq;d ms<sfj<ska 10%, 9% yd 24% f,i fõ' tu úIh fldgiaj,g 

wod< ±kqu yd wjfndaOh wfmalaIlhka ;=< ;yjqre fkdùu ksid myiq;d wvqùug fya;= ù

we;' m%dfhda.sl jHdmd˙l m˙ir ;;a;aj yd isoaëka ms<sn| m%dfhda.sl wjfndaOh;a 

ksjer† isoaOdka; ms<sn| wjfndaOh;a fÈa;% pd˙ld iy m%dfhda.sl isoaëkaj, l<ukdlrK 

uqyqKqjr mka;s ldurfha° idlÉPdjg fhduq lrùu;a u.ska wfmalaIlhdf.a wjfndaOh jeä †hqKq 

l< hq;=h' 

  fuu wkqfldgia w;˙ka myiq;dj wvqu wkqfldgi (b)(i) 2 fõ' fuhg fya;= ù we;af;a nyq;r

wfmalaIlhka mṡ ila b,aÆu iemhqug iudk nj muKla i|yka lr ;sîu fõ' (b)(i) 2 wkqfldgi 

i|yd b,aÆïlrejka NdKavh ñ,° .ekSug;a iemhqïlrejka tu ñ,g iemhSug;a leu;s ùu 

hk ms<s;=r wfmalaId l< o nyq;r wfmalaIlhka ms˙ila ú.%yhlska f;drj b,aÆu iemhqu 

iudk nj muKla i|yka lr ;sîu fya;=fjka myiq;dj b;du;a wvqu fldgi njg m;aj ;sfí' 

13 fY%a◊fha wjidk ksmqK;dj hgf;a b.ekafjk jHjidhl;ajh yd l<ukdlrKfhys 

uQ,sl joka yd ksr®jpk fukau Bg wod< iQ;% ms<sn|j ukd wjfndaOhla wfmalaIlhka i;=j 

;sìh hq;=fõ' 
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X

X

Y

Y

^WodiSk l,dm wCIh ;sriaj y˙ueo ,l=Kq lr we;;a uqΩ ,l=Kq ,ndfokak'&

WodiSk l,dm wCIh

iïmSvk l,dmh 
iïmSvk l,dmh 

wd;kH l,dmh wd;kH l,dmh 

WodiSk l,dm wCIh

2

2 2

2

44

2

2

jer.ekajqï ia:dk 

^jer.ekajqï ixLHdj wjYH ke;'&

÷  fldkalS%Üj, wd;kH Yla;sh ≥r®j, neúka ^iïmSvk Yla;sfhka 1$4ls'&

÷  jer.ekajqï u.ska th Yla;su;a lr.; yelsh'

÷  jer.ekajqï u.ska wvq úhoulska hq;= l=vd fldkal%SÜ fldgila ksr®udKh

   lr.; yelsh'

÷  jHdlD;sl m%;Hdn,j,g Tfrd;a;= °u jer.ekajqï j,ska flfrk neúka 

   jHdlD;sl ì|jeàï j<lajd .;yelsh'

     ^,l=Kq 04 ne.ska lreKq 02lg Wm˙u ,l=Kqq 08&
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 ÷ Ndr ksid we;sjk m%;Hdn, tla jer .ekajqul isg wfklg ksis m˙† iïfm%aIKh 

 ls¯u i|yd kshñ; †.la wjYH h'

 ÷ Ndú;jk jdfka jer.ekakqï lïì jr®.h wkqj

 ÷ Ndú;jk jer .ekakqï lïìj, úIalïNh wkqj

 ÷ fm/† fldkal%SÜj,g iïm%odhsl fldkal%SÜj,g jvd jeä m%;Hd n,hka ±˙h yels

 ksid l=vd yrialv jr®.M,hla Ndú; ls¯fuka wuqøjH b;s˙ lr.; yelsh'

 ÷ fm/† fldkal%SÜj, u, nr wvq ksid my<ska we;s jHqyj,g jehjk øjH m%udKh 

 ms˙uid .;yelsh'

 ÷ b†ls¯fï° ieg,su i|yd jk úhoï wvqfõ'

 ÷ meÆï we;sùfï wjodku wvqfõ' 

 WodyrKhla ( md,ï" ≥ï˙h udr®. is,amr$ fldkal%SÜ WΩjyq$ lKq$ ,hsÜlKq 

            ^,l=Kq 03 ne.ska lreKq 02lg Wm˙u ,l=Kqq 06&

 ÷ wê iqixyikfha ° we;sjk úix.ukfha ° l=vd leá;s iy úYd, leá;s fjka

 fjkaj ia:r .; ùu ksid Yla;sh wvqfõ'

 ÷  wê iqixyikfha ° fldkal%SÜ Wv mDIaGh u;g meñfKk c,h iu`. isfuka;s

  l=vq o Wvg ldka≥ ùu ksid Yla;sh wvqfõ'

                                                             ^Wm˙u ,l=Kqq 08&

w;a;sjdru we| ´kEu fldgia ;=kla ksjer†j ,l=Kq lr we;akï ^rEmh n,kak'&

                   ^,l=Kq 06&

má w;a;sjdrfuys †. ika;kslj l=ΩfKys isg tla w;lg muKla úys†h hq;=h hk woyi 

má w;a;sjdru ,l=Kq lr fyda jdÑlj olajd we;skï           ^,l=Kq 02&

 iqixyik l%shdj,sh ksid

÷ jd l=yr bj;aùfuka 2  ^>k;ajh iy& Yla;sh jeäfõ' 6

÷ jd l=yr bj;aùfuka ^ÆKq iys;& c, jdIam fldkal%Sghg we;=Ωùu ksid

  we;sjk u, ne£u wvqfõ'

÷ fldkal%Sgh iudldrj me;s¯u 

               jd l=yr bj;a ùu muKla i|yka lr we;akï ^,l=Kq 02&

               ^Wm˙u ,l=Kq 08&    

^,l=Kq 04 ne.ska lreKq 02lg Wm˙u ,l=Kqq 08&
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má w;a;sjdru 

lhsre 

neïu 

f;kaksjdrk jeáh 

lhsre lmrdrej 

^lreKlg ,l=Kq 05 ne.ska Wm˙u ,l=Kqq 10&

^lreKlg ,l=Kq 05 ne.ska Wm˙u ,l=Kqq 10&

^lreKlg ,l=Kq 01 ne.ska Wm˙u ,l=Kqq 02&

÷  jy,h u; we;s jk Ndr iy mrdhkh jeä jk ksid we;sjk úúO m%;Hdn,

 ^WodyrK Ndr ( u< Ndr" m˙ir Ndr& mrdhkh iïnkaOlr úia;r ls¯ug

÷  øjHfha úúO Yla;Ska ^±jj,g jvd jdfka Yla;su;a h&

÷   mrdhkh úYd, jQ úg Ndrhka úYd, jk ksid tajd ord .ekSug wjYH Yla;sh 

     ±j i;=j ke;' 

÷    ±j fldgiaj, we;súh yels t,a,d jegqu ^úl%shdj& wêl ksid ±j kqiq≥iq fõ'

÷   jdfka ^H, L hkd†h" .e,ajkhsia ng&

÷    fldkal%SÜ ldmam
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5 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalIlhkaf.a  

m%;sY;h 79.61%la muK jk w;r tys myiq;dj            

32.23%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 90la fjka lr we;' 

bka

  ,l=Kq 00 - 23 m%dka;rfha 44%la muK o"

 ,l=Kq 24 - 45 m%dka;rfha 38%la muK o"

 ,l=Kq 46 -  68 m%dka;rfha  15% la muK o" 

 ,l=Kq 69 - 90 m%dka;rfha  3% la muK o

,l=Kq ,ndf.k we;'

0-23

44 %

24-45

38%

46-68

15%

69-90

3%
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5 m%Yakfhys fldgia yd wkqfldgia 

fuu m%Yakhg fldgia yd 

wkqfldgia 12la we;' bka 

fldgia yd wkqfldgia 9l 

myiq;dj  40% lg;a jvd wvq 

w.hla f.k we;' myiq;dj 

jeäu wkqfldgi (f)(iii) jk 

w;r tys myiq;dj o 79% ls'

myiq;dj wvqu fldgi (b) 
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17% ls'

42

17

79

22
273231

38
29

21
27

61

0

10

20

30

40

50

60

70

80

90

100

(i) (ii) (iii) (iv) (i) (ii) (i) (ii) (iii)

(a) (b) (c) (d) (e) (f)

5

F
a

ci
li

ty
 I

n
d

ex

-20-

(a) (b) (c) (d) (e) (f) 

38%
31% 29%

42%

17% 21%

61%

27% 32%
22% 27%

79%

 fuu m%Yakh iuia; m%Yak m;%fhau ckm%shu m%Yakh ù we;' th f;dard.;a m%;sY;h             

79.61% ls' tfy;a fuys myiq;dj 32.23% la jk wvq uÜgul mj;S' 

 fuu m%Yakh uQ,sl f.dvke.s,s ;dlaIKfõoh ksmqK;djg wh;a jk w;r fuys  (a ) , (b ) , (c )  
yd  (d) fldgiaj,ska fldkal%SÜ ksIamdok l%shdj,sh ms<sn|j o (e) fldgiska w;a;sjdrï ms<sn|j o (f) 
fldgfika  jy, ms<sn|j o jk ±kqu m¯laId lr we;' 

 fuu m%Yakh jeäu myiq;dj (f) (iii) wkqfldgig jk w;r th 79% ls' tys° jy, jHqy i|yd 

±j fjkqjg Ndú; l< yels wdfoaYl øjH folla kï ls¯u f.dvke.s,s ;dlaIKfha uQ,sl ±kqu 

Ndú;fhka jqjo l< yels ùu Bg fya;=jhs' b;s˙ wh widr®:lùug n,mE m%n, fya;=jla f,i 

øjHj, .=K yd kduhka ksjer†j fjkalr y∫kd fkd.ekSu ±laúh yelsh' ^hlv yd jdfka hkak 

øjH folla nj fkdi,ld ye¯u& 

 fuu m%Yakfha 44% la wfmalaIlhka ,l=Kq 24 g wvqfjka ,nd we;' fuys myiq;dj 30% g 

wvq fldgia yd wkqfldgia f,i (a)(iii),(b), (c), (d) (ii), (f)(i), (f)(ii) ±laúh yelsh' 

 wfkl=;a wkqfldgia hï ;rula ≥rg myiq ùug fya;=j ù we;af;a uQ,sl f.dvke.s,s ;dlaIKh 

ms<sn| oekqu m%dfhda.slj Ndú;fhka yd idudkH ±kqfuka ms<s;=re iemhsh yels ùuh'  
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  (a)(iii) wkqfldgfika fldkal%SÜ jer.ekajqï fh†h hq;= ia:dk ksjer†j y∫kd .; hq;=j ;sfí' 

fuh fldkal%SÜ ms<sn| kHdhd;aul isoaOdka; u; mokï jk ksid tu ksjer† kHdhd;aul ±kqu  

wfmalaIlhka ;=< jr®Okh fkdùu wmyiq;djg fya;= ù we;' 

  (b)(iii) wkqfldgig o fldkal%SÜ jer.ekajqï fhdok wdldrh ms<sn| kHdhd;aul ±kqu 

fkdue;sj ms<s;=re iemhSug wmyiq ù we;' 

 (f)(i) wkqfldgig ms<s;=re iemhSug jy,h ms<sn| ksjer† kHdhd;aul lreKq wjfndaOh 

wjYH fõ' ta wkqj jy, jr®.SlrKh yd mrdhkh w;r we;s iïnkaOh ksjer†j wjfndaO lr .; 

hq;=h' Bg wod< wuqøjHj, mj;sk fN!;sl iSudjka .ek yd m%dfhda.sl iSudjka ms<sn| ±kqj;a ù 

isàu wjYH fõ' 

 (f)(ii) wkqfldgig o ms<s;=re iemhSug jy, iïnkaO md˙NdIsl mo yd tajdfha wr®:hka 

wjfndaOhlska hq;=j wOHhkh l< hq;=h' 

 WodyrK mrdhkh hkak fuys° ksjer†j wjfndaO lr .; hq;=h' 



- 51 -
w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh we.hSï jdr®;dj 2016

    

÷ o< fm¯u    -   c, m%Njfha isg c, ms˙my≥j ;=<g c,h we;=<;a lr .ekSug fmr

         ;=Ωuqj wi,° o< fm¯u is≥ flfr®' 

  -   ñka c,fha mdfjk úYd, >k øjHhka c,fhka bj;a flfr®'

  -   fmrk jr®.

    rΩ fmrkh

    uOHu m%udK fmrkh                                          ²

    ishqï fmrkh

    iQCIu fmrkh

÷²   jd;kh -   fuys° c,hg fyd¢ka jd;h ñY%Kh ùug bv yefr®'

      fuys° c,fha †hù we;s jdIamYS,s øjHh bj;a fõ'                  ²

    ^Wod (  H2S, CO2 …..&

÷ leá;slrKh iy wjidokh -   c,fha wj,ïn ù we;s wxY= leá;s njg m;a

     ls¯u'

    -   we,ï ñY% ls¯u u.ska c,fha wj,ïNs; >DK 

     wxY= ≥r®j, fõ' 

    -   tu.ska wxY= tlsfkl wdlr®IKh fõ'       ²

 -   bkamiq wjidokhg ,lafõ'

÷²   fm¯u  -  je,s fmryka u.ska fm¯u is≥ flfr®' fndrΩ u; we;srE je,s 

     ;Ügqjla fmryk f,i Ndú;d flfr®'  

                            ²

÷ úIîc kdYkh -   CIqø cSùka" nelaà˙hd bj;a ls¯u'

       laf,da¯kaa Ndú;d fõ'                   

2

2

2

2

2

tla mshjrlg ,l=Kq 1   mshjr

úia;rhg ,l=Kq  1         05g
Wm˙u ,l=Kq 10
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(i)  lrdu -  Ndú;jk c, iemhqu md,kh ls¯u

   c, iemhqï moaO;shlska c,h ,nd .ekSu                   ²

(ii) lmdg -  c,h .e,Su wvq fyda jeä ls¯u

   iajhxlS%hj c,h .e,Su k;r ls¯u

   c,h wdmiq .e,Su k;r ls¯u  

   k< ;=< isrù we;s jd;h bj;a ls¯u                            ²

(iii) c, W.=, -   jeisls,s fmdaÉÑhl m;=f,ys c,h r|jd .ekSu

   wms˙is≥ jd;h k<h †f.a tau je<elaùu          ²

   „ùka k<h †f.a tau je<elaùu

   l=Kq frdvq $ je,s wd†h m%Odk k<hg tl;=ùu je<elaùu

(iv) mq;sl gexlsh - m,afodare ydksodhl fkdjk uÜgug" fndr fldgia njg

   m;a ls¯u iy jeämqr c,h fmÛjqïj,g bj;a ls¯u                                               

²

(v) ukq ì, -   k< udr®. ysrùu je<elaùu

   ysrjQ k< udr®. ms˙is≥ ls¯u

   k< udr®. yerùu yd YdLd k< udr®. iïnkaO ls¯fï° 

 ÷  nEjqï ia:dkj,° wd;;sh mj;ajd .ekSu i|yd     

       
^tla ldrKhlg ,l=Kq 03 ne.ska ,l=Kq 15&

k<hla ;=, ;r,hla p,kh ùfï° y†isfha tu p,kh keje;aùu fyda tu p,s; †Ydj 

fjkia ls¯u fya;=fjka we;sjk ir®ckh ksid †h flgqu yg.kS'

p,kh fjñka mj;sk c, ialkaOfha fõ.h fjkia ls¯u i|yd tu ialkaO ;ajrKhlg 

fyda ukaokhlg Ndckh ù n,hla f.dvkef.a'
 

tu.ska mSvk ;rx. ìysfõ'
 

Wod (  c, k< moaO;shl fl<jr we;s lmdghla tljr jeiSu iy ta ksid we;sjk mSvk 

 ;rx.h k<h ;=<ska .uka ls¯u'

                  ^Wm˙u ,l=Kq 10&
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uÜgï

ia:dkh
B.S. I.S. F.S. Rise Fall R.L. Remarks

1
2
3
4
5
6

2.5

2.5
(0.7)
1.8

1.4
0.5
3.0
1.8

0.7
0.7

1.1
0.9

1.2
1.1
4.3

(2.5)
1.8

2.5

2.5

100.00
101.1
102.0
99.5
100.7
101.8

(100.0)
1.8

A
B
C
D
E
F 

     ^tla ksjer† igyka ls¯ulg ,l=Kq 02 ne.ska 34&

06

40

÷	 WmlrKfha fodaI'

÷ o;a; igyka ls¯fï fodaI'

÷ o;a; lshùfï fodaI'

÷ .Kkh ls¯fï fodaI'

÷ uÜgï háh isriaj ;nd fkd.ekSu'

÷ WmlrKh ksjer†j uÜgï fkdls¯u'

÷ md˙i˙l fodaI'                                      ^03 ne.ska lreKq 03lg ,l=Kq 09&

÷	 .Kkh ls¯fï ksr®Kdhl Ndú; ls¯u'

÷ uÜgï háhg uÜgï nqnq,la iú ls¯u'

÷ o;a; igyka ls¯ug fmr kej; jrla m¯CIdj'

÷ wxl fYdaOkh'

÷ iïu; ;;a;aj hgf;a muKla WmlrK Ndú;h'

÷ mdGdxl ,nd .ekSu tla wfhl= úiska muKla is≥ ls¯u'  	 				^,l=Kq 01& 

           ^úia;rhg ,l=Kq 02&

          ^,l=Kq 03 ne.ska lreKq 02lg ,l=Kq 06&

^W!ks; Wi muKla i|yka lsrSug ,l=Kq fkd,efí&
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6 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
  

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalIlhkaf.a  

m%;sY;h 63.89%la muK jk w;r tys myiq;dj  

37.91%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 90la fjka lr we;' 

bka

  ,l=Kq 00 - 23 m%dka;rfha 41%la muK o"

 ,l=Kq 24 - 45 m%dka;rfha 28%la muK o"

 ,l=Kq 46 -  68 m%dka;rfha  23% la muK o" 

 ,l=Kq 69 - 90 m%dka;rfha  8% la muK o

,l=Kq ,ndf.k we;'

0-23

41%

24-45

28%

46-68

24%

69-90

8%
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 46-68

23%
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m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

6 m%Yakfhys fldgia yd wkqfldgia 

fuu m%Yakhg fldgia yd 

wkqfldgia 10la we;' bka 

wkqfldgia 5l myiq;dj  

40% lg;a jvd wvq w.hla 

f.k we;' myiq;dj jeäu 

wkqfldgi (b)(i) jk w;r 

tys myiq;dj o 75% ls' 

myiq;dj wvqu wkqfldgi 

(c) jk w;r tys myiq;dj 

22% ls'
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(a) (b) (c) (d) 

44%

75%

61%

47%
29% 33%

22%
33%

52%

36%

  yhjk m%Yakh ms<sn|j ie,lSfï° (b)(i) wkqfldgfia myiq;dj 75%la jk w;r (b)(ii) 
wkqfldgfia myiq;dj 61%ls' ñka fmkS hkafka .Dyia; c, iïmdokh yd li, l<ukdlrKh 

ms<sn| uQ,sl ±kqu wfmalaIlhka i;= njh' kuq;a (b)(iv) wkqfldgfia yd (c) fldgfia myiq;d 

ms<sfj<ska 29% iy 22% ls' 

   (a) fldgfiys c, ms˙my≥j iïnkaO mshjr ms<sn| ±kqu wfmalaIlhka i;=j mej;sh;a tu 

tla tla wjia:djkaj,° is≥ lrk mú;%lrK l%shdj ms<sn| ksis wjfndaOhla fkdue;snj olakg 

,enq◊' fuys mshjr kï ls¯ug muKla fhduqùfuka fï nj meye†,s úh' tfukau l%shdj,sfha .,d 

hEu ms<sn|j wjOdkh fhduq l< hq;=h' 

  (a)ys° iqΩ wfmalaIlhka mṡ ila §c, mú;%lrKh¶ hkak ksis m˙† jgyd fkd.ekSfuka 

wmṡ is≥ ^wmjyk& c, mú;%lrKfha mshjr i|yka lrñka ta ms<sn|j úia;r lr ;snQ wjia:djka o 

oelsh yels úh' wfmalaIlhka yg wmjyk c,h iy c, m%Njhlska ,nd .kakd c,h ms˙is≥ ls¯fï 

l%ufõohkays fjki mdif,a ° .=rejrhd úiska ±kqj;a l< hq;=h' 
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  (b)ys° wfmalaIlhka idudkH Ndú;fhka W.;a ±kqu ms<s;=re iemhSug Ndú; fldg we;;a 

ksjer† ;dlaI◊l fh≥ïj,g wkqj tajd ye|skaùu yd meye†,s ls¯u is≥lr fkdue;s ksid ta

ms<sn| ±kqu jr®Okh lr .; hq;=h'

  (c)ys° §†h flgqu¶ keue;s jpkfha ksis wr®:h fkd±k ms<s;=re imhd we;s nj;a fndfyda 

wfmalaIlhska fï i|yd ksjer† wr®:l:khla ,nd °ug wiu;a ù we;s nj ±lsh yels úh' fujeks 

md˙NdIsl mo ms<sn| ksjer† wjfndaOh ,nd .ekSu b;d jeo.;a fõ' 

  fuys (d)(i) wkqfldgfia myiq;dj 33%la ;rï wvq w.hla ,nd we;af;a uÜgï .ekSfï 

l%shdj,sh ms<sn| wfmalaIlhka ;=< we;s wvq wjfndaOhhs' fuu wkqfldgig ysñ ,l=Kq 40 fuu 

m%Yakfha tla fldgilg fyda wkqfldgilg ysñ jeäu ,l=Kq ixLHdjhs' ;jo fuu uÜgï .ekSfï 

l%shdj,sh m%dfhda.sl m¯laIKh i|yd o ksr®foaYs;h' tu ksid keÛ=ï neiqï l%uhg ms<sfh, lr 

j.=jlg ,nd.;a uÜgï mdGdxl we;=<;a ls¯u fyd¢ka m%.=K ls¯u b;d jeo.;a jk w;r ta i|yd 

jeä wNHdi ixLHdjl ksr; úh hq;=h' mdGdxl we;=<;a ls¯fï° ksjer† ;Srejg yd ksjer† fma<sh 

u; w.hka igyka ls¯ug iqm˙laIdld¯ úh hq;=h' 
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,l=Kq °fï ms<sfj< idrdxY jYfhka my; ±lafõ'

                     ,l=Kq

 ÷ myr 4 olajd ;sîu  4  ×  2  = 8
 ÷ msiagkfha .uka †Ydj ±laùu  4  ×  1  = 4
 ÷ lmdg we¯u$jeiSu ksjer†j ±laùu  4  ×  1  = 4
     (timing)
 ÷ jd;fha .,d hEï †Ydj ±laùu  2  ×  2  = 4
 ÷ iïmSvk myfr®° jd;h iïmSvkhg  1  ×  3  = 3
    ,laù mSvkh yd WIaK;ajh by< hk nj

 ÷ ãi,a ú°u ±laùu (timing)   1  ×  3  = 3
 ÷ oykh wdrïN ùu (timing)   1  ×  2  = 2
 ÷ n, myfr®° oykh l%shd;aul ùu  1  ×  2  = 2
 ÷ tys° msiagkh ;,aÆ ls¯fuka cjh  1  ×   2  = 2
     iïfm%aIKh

 ÷ is,skavr 4 iïnkaO jk whqre  1  ×  3  = 3
     ^l,d fldaKh 180°& ±laùï

          uqΩ ,l=Kq =       35

÷ is,skavr 4 iïnkaOjk whqre rEm igykl olajd we;akï wod< ,l=Kq 3 ,nd 

 fokak'

÷ lmdg wefrk$jefik ^timing& rEm igykl olajd we;akï wod< ,l=Kq ,nd fokak'

÷ is,skavr iy lmdg rEm igykl isõ myr l%shd;aul ùu olajd we;akï wod< ,l=Kq

 ,ndfokak'

IVO -  pqIK lmdgh újD; ùu

IVC -  pqIK lmdgh jeiSu

EVO -  msgdr lmdgh újD; ùu

EVC -  msgdr lmdgh jeiSu

 ÷   fldaK ±laùu wjYH fkdfõ'

rEmh ( lmdg uqyqr®;k igyk

IVO EVC

EVO
IVC

18° 10°

52°38°
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isõ myr l%shdj,sfha myr 4la we;s nj olajd ;sîu'

 ÷  pQIK myr          ²

 ÷   iïmSvk myr       ²

 ÷  n, myr            ²

 ÷ msgdr myr          ²                                                ^,l=Kq 08&

tla tla myr l%shd;aul jk whqre meye†,s ls¯u' 

pqIK myr ;=<°

 ÷ msiagkh TDC isg BDC olajd .uka lrhs'   1             ²

 ÷ pqIK lmdgh újD;j mj;S'           1                     ²

 ÷ ndysr jd;h pqIK lmdgh yryd is,skavrh ;=<g .,d ths' ² 1   ^,l=Kq 03&

iïmSvk myr ;=<°

 ÷ msiagk BDC isg TDC olajd .uka lrhs'    
1

                             ²

 ÷ iïmSvk myfr®²uq,a nd.fha° pqIK lmdgh jeiS hhs'   
1

                ²

 ÷ msiagkh TDC olajd .uka lrk úg is,skavrh ;=< /£ jd;h iïmSvkhg 

  ,laù mSvkh iy WIaK;ajh by< hhs'   
3

                                 ²

 ÷ iïmSvk myfr® w. Nd.fha° msiagkh TDC lrd <`.d ùug m%:uj bkaOk

  ú†kh u.ska is,skavrh ^fyda oyk l=àrh& ;=<g bkaOk ksl=;a lrhs' 
3

 ²

 ÷ bka iqΩ fudfyd;lg miq ãi,a iy jd; ñY%Kh iajhx –j,k WIaK;ajh 

  blaujd hk neúka oykh ùu wdrïN fõ'   
2

        ^,l=Kq 10&

 

n, myr

 ÷ msiagkh TDC isg BDC olajd .uka lrhs'     
1

     ²

 ÷ bkaOk ;j≥rg;a oykh ù ;dmh uqod y˙hs'     
2

   ²

 ÷ lmdg folu jeiS we;s neúka tka‚ï is,skavrh ;=< mSvkh by< f.dia 

 ÷ msiagkh my<g ;,aÆ lrhs'   
2

                         ²

 ÷ n, myr wjidk Nd.fha° msgdr lmdgh újD; fõ'  
1

² ^,l=Kq 06&

msgdr myr

 ÷ msiagkh BDC isg TDC olajd .uka lrhs'   1         ²

 ÷ oykh jQ jd;h msgdr lmdgh yryd bj;g hhs'   
1

   ²

 ÷ msgdr myr w. Nd.fha° pqIK lmdgh újD; fõ'   
1

 ²

 ÷ msiagkh kej; TDC olajd <`.d jQ miq B<`. pl%fha pqIK myr wdrïN 

  fõ'   
1

                                                 ²

 ÷ pqIK myfr® uq,a Nd.fha° msgdr lmdgh jeiS hhs'   ²
1

 

²    ÷ fuu tka‚fuys is,skavr 4la we;s neúka tu is,skavr 4 ;=< 180° ne.ska jq 

     mr;rhlska hq;=j isõ myr l%shdj,sh is≥ fjhs'    3      ^,l=Kq 05&

          ^,l=Kq 03&

             ^uqΩ ,l=Kq 35&
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 3

÷ ° we;s iïmSvk wkqmd;hl° mq<s`.= √j,k tka‚ul ;dm ldr®hCIu;djh iïmSvk 

 tka‚ul ;dm ldr®hCIu;djhg jvd jeä fjhs'             ²

 kuq;a m%dfhda.slj Ndú; jk iïmSvk √j,k tka‚ul iïmSvk wkqmd;h 

 mq<s`.= –j,k tka‚ïj, iïmSvk wkqmd;hg jvd jeä neúka tajd jvd jeä ;dm 

 ldr®hCIu;djhlska hq;= fjhs'                               ²

÷ tneúka jeä cjhla wjYH jk nr jdyk i|yd CI tka‚ka fhdod .ekSu jdisodhl  

 fõ' ^bkaOk ms˙uid .; yel'&                              ²
 

÷ tfukau hï cjhla ,nd .ekSu i|yd fhdod .; hq;= CI tka‚fï m%udKh l=vd 

 fjhs' tneúka tka‚u ia:dmkh i|yd wjYH jk bv wju jk w;r bkaOk²  

 ldr®hCIu;dj o by< fjhs' tneúka nr jdyk i|yd fndfyda úg CI tka‚ka 

 fhdod .efka'

÷ ;dm ldr®hÈu;dj iïnkaOfhka tka‚fï jeä bkaOk ldr®hlaIu;djhla 

 iy tka‚u l=vd ùu iïnkaO meye†,s ls¯u         ^,l=Kq 25&

÷ fodaI iys; bkaO ú≥ï ksid bkaOk l=vd wxY= njg m;a ^atomize& fkdùu'

÷ jer† fudfyd;l bkaOk ú°u'

÷   tka‚ï is,skavrh yd msiagka j,Æ f.ù hdu' 

÷   wjysr jQ jdhq fYdaOl (Air Filter)
÷   muKg jvd jeä m%udKfhka bkaOk ú|Su'

÷   iïmSvkh'

÷   bkaOk fmdïmfha m%udK ksrKh .egÆ 

÷   bkaOk fmdïmfha uqyqr®;k ^timimg& .egÆ      ^,l=Kq 5 ×	 2 = 10&

lÆ ≥u we;s ùu i|yd fya;= jkafka tka‚u ;=< is≥jk wr®O bkaOk oykhhs' ta i|yd 

fya;=jkqfha mQr®K oykh is≥ fkdùuhs'

(i) tka‚u ;=<g iemfhk jd; m%udKh mqr®K oykh i|yd wjYHjk m%udKhg jvd

 wvq ùu'                                                    ²

 

(ii) tka‚u ;=< we;s jd;h wjYH ;rï iïmSvkh fkdùu ksid tys WIaK;ajh oyk

 l%shdj,sh iïmQr®K ùu i|yd m%udKj;a fkdùu'   

10

10

 5

 4

 3

isis,kh ldr®hCIuj is≥ ls¯u i|yd jvd;a wjYH jkafka jeä .e,Sï YS>%;djla mj;ajd 

.ekSuhs' fï i|yd jvd;a iq≥iq jkafka flaakaødmid¯ fmdïmhhs'  

Ok úia:dmk fmdïm Ndú; jkqfha wvq .e,Sï YS>%;djhla iys; jeä mSvkhla wjYH jk 

wjia:djka ys°h'                           ^,l=Kq 10&   
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7 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (  

 

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalIlhkaf.a  

m%;sY;h 72.34%la muK jk w;r tys myiq;dj            

25.16%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 90la fjka lr we;' 

bka

  ,l=Kq 00 - 23 m%dka;rfha 58%la muK o"

 ,l=Kq 24 - 45 m%dka;rfha 37%la muK o"

 ,l=Kq 46 -  68 m%dka;rfha  5% la muK o" 

 ,l=Kq 69 - 90 m%dka;rfha b;du;a iqΩ mṡ ila o  

,l=Kq ,ndf.k we;'0-23

58%

24-45

37%

46-68

5%

69-90

0%

- 19 -

0-23

58%

24-45

37%

46-68

5%

69-90

0%

- 19 -

0-23

58%

24-45

37%

46-68

5%

69-90

0%

- 19 -

fuu m%Yakhg fldgia 5la 

we;' tys ishÆu  fldgiaj,  

myiq;dj  40%g jvd wvq 

w.hla f.k we;' myiq;dj 

jeäu fldgi (a) jk w;r 

tys myiq;dj o 39%ls' 

myiq;dj wvqu wkqfldgi 

(e) jk w;r tys myiq;dj 

7%ls'

m
y
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m%Yakfha fldgiaj, myiq;dj 

7 m%Yakfhys fldgia 
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(a) (b) (c) (e) (d) 

39%

12%
21%

29%

7%

  fuu m%Yakh 72.34%la ms<s;=re iemhSug f;dard f.k we;;a bka 58%lau ,l=Kq 24g wvqfjka 

,ndf.k we;' fï ms<sn| ;j≥rg;a i,ld ne,Sfï° (a) fldgig ms<s;=re iemhSfï° 39%la 

myiq;djla ,ndf.k we;' b;s˙ fldgia ish,af,au myiq;dj 30%g wvqh' 

 fuys (a) fldgig 39%la ;rul idr®:l ù we;af;a tka‚ul l%shdld˙ uQ,Or®u ms<sn| hï 

wjfndaOhla ,nd we;s neúks'

  (b) fldgi widr®:l ùug fya;= ù we;af;a mq<sÛ= √j,k yd iïmSvk √j,k tka‚ka ;=< 

is≥jk l%shdj,sh ms<sn| ixikaokd;aul ±kqula wfmalaIlhska ;=< fkd;sîuhs' 

   (c) yd (d) fldgia ms<sfj<ska 21%la yd 29%l myiq;dj olajd we;af;a tka‚ul oyk 

l%shdj,shg wjYH oyk fmdaIl yd hka;% l%shdj,sh ksjer† wjfndaOh wju ùuh' 

  (e) fldgi 7%la muK iqΩ ms˙ila myiq;dj ±laùug fya;= ù we;af;a fmdïm ms<sn| uQ,sl 

iajhxp,k ;dlaIKfõofha° jr®.SlrKhla wOHhkh fkdlrk w;r kuq;a fmdïm ms<sn| jeämqr 

wOHhkfha fhfokafka ;r, hka;% fldgi° h' tu ksid .egÆjg ms<s;=re iemhSug wfmalaIlhd 

ishÆ úIh fldgia iïmQr®K lr ifudaOdhkh lr.; hq;=h' 
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÷ 70 cm ×	70 cm ;yvqfõ ,ïnl odr follg b;d wdikakj odr i|yd fr®Ld folla 

 i,l=Kq lrkak'       
2

                                      ²

÷ tu fr®Ld foflys f–ok ,CIfha isg 600 mm ≥˙ka wfkla odr i|yd i,l=Kq 

 fhdokak'       
2

                                                  ²

÷ tu i,l=Kq l< ,CI yryd odrj,g ,ïnl fr®Ld w¢kak'   2  

ke;fyd;a

÷ ;yvqj wdikak jYfhka iudk fldgia y;rlg fnfok fia odrj,g ,ïnl 

 fr®Ld we|.kak'   2
                                                           ²

÷ tu fr®Ldj, isg 300 mm ≥˙ka iudka;r fr®Ld we£ug i,l=Kq fhdokak' ²
2

²÷ tu i,l=Kq l< ,CI yryd odrj,g ,ïnl fr®Ld w¢kak' 2
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fyda

÷ iup;=ri%fha odrj,g iudka;rj 20 mm ≥˙ka fr®Ld i,l=Kq lrkak'   2         ²

÷ ;yvqfõ odrj, isg 150 mm ≥˙ka iudka;r fr®Ld i,l=Kq lrkak'  2             ²

÷ ;yvqfõ odrj, isg 200 mm ≥˙ka iudka;r fr®Ld i,l=Kq lrkak'  2         

÷ 20mm iudka;r fr®Ld f√ok ,laI flakaøh jk wrh 20mm jQ jD;a; i,l=Kq 

 lrkak'   2                                                                            ²

÷  150mm iudka;r fr®Ld f√ok ,laIj, ue† fmdxÑ i,l=Kq fhdokak'  2         ²

÷  ±,a,la fyda hlv lmk lsh;la fhdodf.k 600 × 600 iup;=ri% fldgia

 lmd bj;a lrkak'   3                                                     

÷  20mm jD;a; pdm flgia 4 lmd bj;a lrkak'  3                        ²

÷  ue† fmdxÑ i,l=Kq fh¥ ia:dkhkays úIalïnh 12 mm jQ is≥re úo.kak'  3         ²  

                                    ^,l=Kq 25&

÷ fmÜá ng fldgia tla fl<jrlg wdikakj tys †.= odrhlg ,ïnl fr®Ldjla 

 uqΩ uÜgula Wmfhda.S lrf.k ,l=Kq lrkak'         3

     1          

÷ tu fr®Ldfõ isg 300 mm i,l=Kq lrkak'   2                

÷ tu i,l=Kq yryd uqΩ uÜgu Wmfhda.S lrf.k ,ïnl fr®Ldjla i,l=Kq lrkak' 3

÷ tla ,ïnl fr®Ldjl isg Bg iudka;rj 100 mm ≥˙ka fr®Ldjla w¢kak'   2

÷ tu fr®Ldj f–okh jk fia fmÜá ngfha †.= odr iu. iudka;r jQ o odr folg y˙ 

 ue†ka jQ o fr®Ldjla i,l=Kq lrkak'    2

÷ f–ok ,laIHfha ue† fmdxÑ i,l=Kla fhdokak'   3              2
÷ fmÜá ng fldgfia †.= odrhg ,ïnl fr®Ld Tiafia ng fldgi lsh;la iy .%hskavr® 

 wdOdrfhka lmd bj;a lrkak'    5                

÷ ue† fmdxÑ i,l=K fh¥ ia:dkfha úIalïNh 12 jQ is≥rla úo.kak' th ngfha wfkla

 úreoaO me;af;a uqyqK; o yryd hk fia ú†kak'  5                             ²

                     ^,l=Kq 25&
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÷  fmÜá ng fldgfia is≥r by< wr®Ofha msysgk f,i ;yvqj Wv ;nkak'   4       ²

÷  fmÜá ngfha flá odrj, uOH ,CI i,l=Kq lr tajd ;yvqfõ uOH fr®Ld yd           

    iumd; lrkak'    4                                                                    ²

÷  fmÜá ngh fkdfi,afjk fia ;yvqj u; l,ïm lrkak'    4                       ²

÷  jhr®n%Ia lr fj,aäx gela ^weuqKqï& wju jYfhka folla ;nkak'   4                ²

÷  l,ïm bj;alr$fyda fkdlr ngfha w.%h iy ;yvq uqÜgqj úoHq;apdm (Arc) $MIG/ TIG 

  fj,aäx lr.kak' ^fj,aäka muKla ,shd we;akï ,l=Kq 2ls'&    4           ^,l=Kq 20&

÷  fj,aäug l=vd ñáhlska ;Ügqlr jhr® n%Ia tlla u.ska ms˙is≥ lr.kak'  4           ²

÷  ;shqKq odr" mS˙ .d fyda .%hskavrfldg iqug lr.kak'  4                               ²

÷  ;yvqj iy ngh u,lEu j,lajk ;Ska; ;jrkak'   2                  ^,l=Kq 10&

                        

fmÜá ngfha my< fl<jr v yevfha lene,a,la lmd tu fldgi is≥rla f,i újD;j 

;sfnk fia fj,aäx lrkak'               ^,l=Kq 10& 



- 63 -
w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh we.hSï jdr®;dj 2016

8 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (   

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalIlhkaf.a  

m%;sY;h 25.46%la muK jk w;r tys myiq;dj 

14.51%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 90la fjka lr we;' 

bka

  ,l=Kq 00 - 23 m%dka;rfha 72%la muK o"

 ,l=Kq 24 - 45 m%dka;rfha 25%la muK o"

 ,l=Kq 46 -  68 m%dka;rfha  2% la muK o" 

 ,l=Kq 69 - 90 m%dka;rfha  1% la muK o"   

,l=Kq ,ndf.k we;'

69-90

1%

46-68

2%

24-45

25%

0-23

72%

- 19 -
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1%
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2%

24-45

25%

0-23

72%
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69-90

1%

46-68

2%

24-45

25%

0-23

72%
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m%Yakfha fldgiaj, myiq;dj 

8 m%Yakfhys fldgia  

fuu m%Yakfha fldgia 

5la we;s w;r tys ishÆu  

fldgiaj, myiq;dj 22% lg 

jvd wvqh' myiq;dj wju 

fldgi (e) jk w;r tys 

myiq;dj 5%ls' myiq;dj 

jeäu fldgi (a) jk w;r 

tys myiq;dj 21%ls'
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(a) (b) (c) (d) (e) 

21%

9%
13%

20%

5%

 fuu m%Yakh ksIamdok ;dlaIKfõoh fldgig wh;a fõ' 25%la wfmalaIlhska fuu m%Yakhg 

ms<s;=re imhd we;s w;r bka 72%la ,l=K 24g jvd wvqfjka ,ndf.k we;' ,l=Kq 45g jvd 

,nd we;af;a wfmalaIlhska 4%lg jvd wvq m%;sY;hls' ñka fmkS hkafka wfmalaIlhska m%dfhda.sl 

l%shdldrlï ms<sn| wjOdkh fhduq fkdls¯uhs' 

 fuys (a) iy (b) fldgia i,ld ne,Sfï° myiq;dj ms<sfj<ska 21%la iy 9%la f,i mj;skafka 

ksIamdok ;dlaIK l%shdj,sfha uQ,sl isoaOdka; jk uekSu i,l=Kq ls¯u yd yevhï ls¯u ms<sn| 

m%dfhda.sl l=i,;d fkdue;s ùuhs' 

 fuys (c) fldgfia myiq;dj 13%la f,i mj;skafka tl,ia ls¯fï Ys,amSh l%u ms<sn| 

wfmalaIlhska ;=< m%dfhda.sl l=i,;djla fukau kHdhd;aul ±kqu o m%udKj;a  fkdue;s ùuhs' 

 fuys (d) fldgfia myiq;dj 20%la f,i mj;skafka ksIamdokhla ksuyï ls¯fï l%ufõo ms<sn| 

±kqu w,am ùu jk w;r m%dfhda.sl ksr; ùu u.ska wvqmdvq uÛyrjd .; yelsfõ'  

 fuys (e) fldgfia myiq;dj 5%la f,i mj;skafka ksIamdokfha .=Kd;aulNdjh jeä †hqKq 

ls¯u ms<sn| wfmalaIlhska ;=< m%dfhda.sl ±kqula fkdue;s ùuhs' tneúka ksIamdok ;dlaIKfõoh 

úIh tallhg wh;a m%dfhda.sl m¯laIK is≥ls¯u u.ska wfmalaIlhska ;=< fuu fldgig ms<s;=re 

iemhSfï yelshdj jr®Okh lrúh yels h' 
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iqrf;ys m<uq we`.s,s ;=k tlsfklg 90° ne.ska msysá ;, ;=kl msysgjQ úg" uymg   

we`.s,af,ka ikakdhlh p,kh jk †Ydj o" fojk we`.s,af,ka tu ikakdhlh u.ska 

lefmk pqïnl lafIa;%h msysgk †Ydj o" ±lajQ úg f;jk we`.s,af,ka ikakdhlh ;=< 

ckkh jk úoHq;a.dul n,fha †Ydj fmkakqï lrhs' ^ksjer†j we| fmkajd we;s úgo 

iïmQr®K ,l=Kq †h yelsh'&                             ^,l=Kq 03&

Ar

+

−

1

2

fÈa;% t;=u 

fÈa;% 

t;=u 

wdfïprh  

fY%aKs t;=ï fudagr m˙m:h  

Ar

+

−

1

1

1

2

wdfïprh  

Wm m: t;=ï m˙m:h  

fY%aKs.; fÈa;% t;=u 

Ar 1

1

2

wdfïprh  

ixhqla; t;=ï m˙m:h  

fÈa;% 
t;=u 

fY%aKs.; fÈa;% t;=u 

Ar 1

1

wdfïprh  

fõ.h N

wdfïpr Odrdj Ia

2

1

2
fY%aKs t;=ï

Wm m: t;=ï

ksjer† m˙m: iïnkaO;djh i|yd ,l=Kq 2 ne.ska ,ndfokak' fCIa;% iy wdfïpr 

ksjer† f,i kï ls¯u i|yd tlsfklg ,l=Kq 1 ne.ska ,ndfokak'        ^,l=Kq 12&

wlaI ksjer†j ,l=Kq ls¯u 

m%ia:dr fjka fjkaj we| we;s úgo iïmQr®K ,l=Kq †h yel'              ^,l=Kq 05&
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fY%aKs t;=ï fudagr®j, Ndú;hg my; ´kEu fh≥ula ksjer† f,i ie,lsh yelsh' 

≥ï˙h tka‚ka" fodUlr" jdhq iïmSvl hka;%" uyk ueIska

Wm m: fudagr®j, Ndú;h i|yd my; ´kEu fh≥ula ksjer† f,i .; yel'

,shjk mÜg,a" weUreï hka;%" ú≥,s mxld" fmdïm

wdrïNfha° jeä jHdjr®:hla wjYH yd bkamiq úp,H fõ.hla wjYH jk Ndr we;s úg 

fY%aKs t;=ï fudagr® fhdod .efka' tu fudagr u.ska wvq wdfïpr® Odrdjl ° jeä Ndrhla 

,nd.; yelsh'  ²

wdrïNfha° jeä jHdjr®:hla wjYH fkdjk yd wdrïNfhka miq taldldr fõ.hla wjYH 

jk Ndrhla we;s úg Wm m: t;=ï fudagr® fhdod .efka' fuu fudagr®j,g wdfïpr®² 

Odrdj fjkia jQj;a taldldr fõ.hla mj;ajd .; yelsh' 

                                                                                  ²

      ksjer† WodyrK tlla fyda we;akï ,l=Kq 01

      ksjer† meye†,s ls¯ïj,g ,l=Kq 2 × 2  =  04
             ^,l=Kq 05&

     Vp     Np           Is  V1           N1           I2

     Vs         Ns           Ip  V2           N2           I1

    Vp =     V1     =   m%d:ñl o`.rfha fjda,aàh;djh

 Vs =     V2     =   oaú;Shsl o`.rfha fjda,aàh;djh

 Np =     N1     =   m%d:ñl o`.rfha fmdg .Kk

 Ns =     N2    =   oaú;shsl o`.rfha fmdg .Kk

 Ip =     I1      =   m%d:ñl o`.rfha Odrdj

 Is =     I2     =   oaú;shsl o`.rfha Odrdj

                 ksjer† iólrKhlg ,l=Kq 02

             ksjer† kï ls¯ug ,l=Kq 01

              ,l=Kq 03

= = = =

wjlr m˙Kdulhla   2               ^,l=Kq 02&

2

2
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m%d:ñl o`.rfha fmdg .Kk .Kkh lsrSu

^fjda,aàh;djh 230v fjkqjg fjk w.hhla fhdodf.k ;snqKfyd;a 230g 
wod< ,l=Kq 01 ,nd fkdfokak'&

 

 

Vp 

Vs  
=

    

Np 

Ns     
⇒

    

230
110  

=
    

Np 

50    

 Np          =    230 × 50
    110

    =     104.54     105
    

ksjer† fmdg .Kk f,i 104, 104.54 fyda 105 ie,lsh yelsh'

m%d:ñl o`.rfha Odrdj .Kkh lsrSu

  

Vp 

Vs  
=

    

IS 

IP     
⇒

    

230
110  

=
    

 5 
IP    

 Ip          =    110 × 5 A
    230     ⇒     2.391 A         

                 ^,l=Kq 10&

1

1

1

1 1

1

1 1

2

tla n,anhla ,nd .kakd iïu; Odrdj I kï"

W    =    VI

24    =    12 × I
  2 AI       =

n,an 15 yryd úNj neiau .Kkh lsrSu'

tla n,anhla yryd úNj neiau 12V f,i f.k n,an 15 yryd úNj neiau 

12 × 15 = 180 V f,i fyda 

tla n,anhl m%;sfrdaOh fidhd n,an 15 fY%aKs.; f,i i,ld 2 A Odrdjla 

.,dhk úg V =  IR fhdodf.k fyda .Kkh l< yel' ´kEu wdldrhla ksjer†

f,i i,lkak' 

iïnkaO lsrSug wjYH m%;sfrdaOlh yryd úNj neiau 240 − 180 = 60 V
  

1

12

1
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m%;sfrdaOlfha w.h .Kkh ls¯u 

fh†h hq;= m%;sfrdaOh R kï"

  V    =    I R

  60    =   2 ×	 R 

  R
       =    60

 2
    =   30  Ω                       ^,l=Kq 10&

4 1

5

4

icSù /yek jyre yryd hd hq;=h' WodiSk /yek n,anhg iïnkaO úh hq;=h'

ksjer† /yeka iïnkaO;djhg   ,l=Kq 07

ksjer† iïu; ixfla; fh°ug   ,l=Kq 03

     ,l=Kq 10

isú,sx ú≥,s mxldfõ CIu;djh  =   100W
mdoia: ú≥,s mxldfõ CIu;djh =    60W
CIu;djfha wvqùu   =    100 − 60  = 40W
uilg osk .Kk   =    30
osklg l%shd;aul jk meh .Kk =    8
tuksid uilg b;s˙jk ú≥,s    =    40 × 8  ×	 30

        110
    ²

  tall .Kk     
     =    9.6kWh            ^,l=Kq 10&

÷ ksjer† wdfoaY ls¯ug ,l=Kq 05la yd ksjer† ms<s;=rg ,l=Kq 05 ,ndfokak'

÷ ksjer† wjidk ms<s;=r muKla ,nd ° we;s úg o iïmQr®K ,l=Kq 10 ,nd fokak'

msg; foux jyrej id,fha foux 

jyrej 

1 1

1

L

N

1

icSù /yek jyrejg iïnkaOlr fkdue;s kï ,l=Kq ,nd fkdfokak'
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±kg uilg wod< tall .Kk  =    95
uilg wvqúh hq;= tall .Kk  =    9.6
tuksid uilg wod< kj tall .Kk =    95 - 9.6   
      =    85.4  fyda 85
tall 85.4 yd 85 folu ksjeros tall .Kk f,i ie,lsh hq;=h'

      ksjer† l%ufõohg       ^,l=Kq 02&

      ksjer† ms<s;=rg       ^,l=Kq 01&

kj ú≥,s ì, .Kkh ls¯u'

kj tall .Kk 85.4la f,i ie,l+ úg

 m<uq tall 60 i|yd 60 × 7.85      =    re' 471 

 fojk tall 25.4 i|yd 25.4 × 10 =    re' 254  

 ia:djr .dia;=j    =    re' 90   

 kj ú≥,s ì,    =    re' 815    

    fyda

 kj tall .Kk 85 f,i .;a úg

 m<uq tall 60 i|yd 60 × 7.85  =   re' 471   ²

 fojk tall 25 i|yd 25 × 10 =   re' 250   ²

 ia:djr .dia;=j    =   re' 90    ²

 kj ú≥,s ì,    =   re' 811    ²

kj ú≥,s ì, f,i re' 811$- fyda re'  815$- folu ms<s.; yelsh'       ^,l=Kq 10&

2
1

2

2

2

2

1

1

2

2

mxldj udre ls¯ug fmr ° we;s ú≥,s ì, re' 1386.75
kj ú≥,s ì, re' 815 kï"

 uilg b;s˙jk uqo,  =    re' 1386.75 − re' 815
     =    re' 571.75

 ms<s;=fr® w.hg ,l=Kq 03 ksjer† tallhg ,l=Kq 02

    fyda

kj ú≥,s ì, re' 811 kï"

 uilg b;s˙ jk uqo,  =    re' 1386.75 − re' 811
     =    re' 575.75            ^,l=Kq 05&

° we;s o;a; wkqj mxldj udre ls¯ug fmr ú≥,s ì, .Kkh ls¯fuka re' 1389.75
f,i .; yels fõ' 

mxldj udre ls¯ug fmr ú≥,s ì,  = re' 1386.75
kj ú≥,s ì, re' 815 kï"

 uilg b;s˙jk uqo,  =    re' 1389.75 − re' 815.00
     =    re' 574.75
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kj ú≥,s mxldfõ ñ, re' 6000$−

uilg b;srsjk uqo, re'  571.75 kï"

 úhou mshùug .;jk ld,h   =    6000
571.75

      =   10.49

      =  udi 11

uilg b;srs jk uqo, re' 575.75 kï"

 úhou mshùug .;jk ld,h  =    6000
575.75      

      =   10.42

      =  udi 11

   fyda

uilg b;srs jk uqo, re' 574.75 kï"

 úhou mshùug .;jk ld,h  =    6000
574.75      

      =   10.43

      =  udi 11

   fyda 

uilg b;srs jk uqo, re' 578.75 kï"

 úhou mshùug .;jk ld,h  =    6000
578.75      

      =   10.37

      =  udi 11

ksjer† ms<s;=r f,i udi 11 fyda tla jirla ie<lsh yelsh'

     .Kkh ls¯fï ksjer† mshjrg   ,l=Kq 02

     ksjeros ms<s;=rg     ,l=Kq 03

          ^,l=Kq 05&

             ^uqΩ ,l=Kq 30&

   fyda

 kj ú≥,s ì, re' 811 kï"

  uilg b;s˙ jk uqo,  =    re' 1389.75 − re' 811
      =    re' 578.75   

  ms<s;=fr® w.hg ,l=Kq 03 ksjer† tallhg ,l=Kq 02           ^,l=Kq 05&
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9 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalIlhkaf.a  

m%;sY;h 49.86%la muK jk w;r tys myiq;dj            

15.84%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 90la fjka lr we;' 

bka

  ,l=Kq 00 - 23 m%dka;rfha 82%la muK o"

 ,l=Kq 24 - 45 m%dka;rfha 16%la muK o"

 ,l=Kq 46 -  68 m%dka;rfha  2% la muK o" 

 ,l=Kq 69 - 90 m%dka;rfha b;du;a iq̀t mṡ ila   

  ,l=Kq ,ndf.k we;'

0-23

82%

24-45

16%

46-68

2%

69-90

0%

- 19 -

0-23

82%

24-45

16%

46-68

2%

69-90

0%

- 19 -

0-23

82%

24-45

16%

46-68

2%

69-90

0%

- 19 -

fuu m%Yakhg wkqfldgia 

13la we;' bka wkq fldgia 

12l myiq;dj  30%lg;a 

jvd wvq w.hla f.k 

we;' myiq;dj jeäu 

wkqfldgi (b)(ii) A 
jk w;r tys myiq;dj 

o 43% ls' myiq;dj wvqu 

wkqfldgia (a)(iii) iy 
(d)(iv) jk w;r tys 

myiq;dj 5% ne.ska fõ'

m
y
i
q;
dj

m%Yakfha wkqfldgiaj, myiq;dj 

9 m%Yakfhys fldgia yd wkqfldgia 

10

19

7 5

26

11
1919

27

5

43

10
16

0

10

20

30

40

50

60

70

80

90

100

A B

(i) (ii) (iii) (iv) (i) (ii) (i) (ii) (i) (ii) (iii) (iv)

(a) (b) (c) (d)

9

F
a

ci
li

ty
 I

n
d

ex

-20-

(a) (b) (c) (d) 

27%
19%

 5% 10%
19%

43%

16% 10%
19%

26%
11% 7% 5%

	  iuia; wfmalaIlhkaf.ka wvla muK fuu m%Yakh f;dardf.k we;;a 82%lau ,l=Kq 24lg

jvd wvqfjka ,ndf.k widr®:l ù we;' ta ms<sn|j i,ld ne,Sfï° my; lreKq úia;r l< 

yelsh' 

 (a) ys wkqfldgia ie,lSfï° wfmalaIlhska ;=< úoHq;a pqïnl fm%arKh ms<sn| kshuhka ms<sn|  

wjfndaOhla ;snqK o ú≥,s fudagr®j, fõ.h" Odrdfjys yeis¯u iy tajdfha fh°ï ms<sn| wjfndaOh 

u| nj ksid ksjer† ms<s;=re imhd we;af;a 28% lg jvd wvq ixLHdjls' ta wkqj isoaOdka; ±kqu 

yd m%dfhda.sl fh°ï ms<sn| wjfndaOhlska f;drj ms<s;=re imhd we;s nj fmkS hk w;r isoaOdka; 

±kqu m%dfhda.sl fh°ï ms<sn| ukd wjfndaOhlska hq;=j ms<s;=re iemhSug W;aidy ±˙h hq;=h'

 (b) (i) wkqfldgig ms<s;=re iemhSfï myiq;dj 19% l m%udKhla iy (b) (ii) ys (B) wkqfldgig 

ms<s;=re iemhSfï myiq;dj 16% ls' fuys° wfmalaIlhka widr®:l ùug fya;=j m˙Kdul iïnkaO 

.Kkh ls¯ï i|yd Ndú; lrk iQ;% fm< .iajd .ekSfï wkjfndaOh nj meye†,s fõ' tneúka 

fuu .egÆ uÛyrjd .ekSu i|yd iQ;% fm< .iajd .ekSu wdfoaY ls¯u ms<sn| ukd wjfndaOhla 

,eìh hq;=h'  
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	   (c) fldgig ms<s;=re iemhSfï° (c) (i) wkqfldgig 10%l wfmalaIl ms˙ila idr®:l;ajhg m;ajQ 

w;r jeä wfmalaIlhska ms˙ila widr®:l ùug fya;=j f,i Odrdj (I), m%;sfrdaOh (R), Èu;dj (W),  
fjda,aàh;dj (V)  iïnkaO .Kkh ls¯ï ms<sn| wjfndaOh u| njh' tneúka fuu mrdñ;Ska ms<sn| 

.eUq˙ka wOHhkh ls¯u w;HjYH fõ' (ii) wkqfldgig ms<s;=re iemhSfï° 19%l wfmalaIlhska 

ms˙ila idr®:l jQ w;r jeä wfmalaIlhska ms˙ila widr®:l jQfha ú≥,s msgjqul m˙m: igyka 

we|Sfï ksmqK;dj wfmalaIlhska ;=< ≥r®j, uÜgul mj;sk fyhsks' 

 

 (d) fldgig ms<s;=re iemhSfï° (i) wkqfldgia  i|yd wfmalaIlhka 26%l myiq;djla olajd 

we;' tkï fuu m%Yakh f;dard.;a ms˙fika wvl muK jQ m%;sY;hls' b;s˙ wkqfldgia jk (ii), 
(iii) iy (iv) i|yd 11%, 7% iy 5% f,i myiq;djla olajd we;' 

 iuia; .egÆj ie,l+úg wfmalaIlhka ;=< .Dyia: ú≥,s tall m%udKh .Kkh lr .ekSug 

yels nj;a" .Dyia: ú≥,sì, .Kkh lr .ekSfï wjfndaOh wvq nj;a fmkakqï flfr®' b;du;a 

m%dfhda.sl úIhh fldgila jk fuu fldgi bf.kqï l%shdj,sfha° ;u ksjfia ú≥,s ì, .Kkh 

ls¯u i|yd wfmalaIlhka fhduq ls¯u ;=<ska jvd;a idr®:l f,i fuu .egÆjg wfmalaIlhka yg 

uqyqK °ug yelsfõ' 
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                VCC       =      VCE   +  IB RB

   VCC     =      0.3
0.6
0.7
0.2  

 

 

 +    IB  ×  106

   
     

      9 −  0.3
0.6
0.7
0.2  

 

 

      =   IB  ×  106

                         IB   =     IB   ×  106

             
    IB   =    8.3

106  ,    8.7  
106  ,    

8.4  
106  ,    

8.8  
106    

    IB   =   8.3  μA fyda  8.4 μ A ,fyda  8.7 μA  fyda  8.8 μA

    Ic   =    β	IB 

         =   110  ×  8.3
8.4
8.7
8.8  

 

 

  ×  10−6A

         =    913μ A  fyda  924μ A  fyda  957μ A   fyda  968μ A   

^Ic ksjer†j .Kkh lr we;akï  IB fjkaj .Kkh lr fkdue;s jqjo  IC .Kkh ls¯u 

i|yd uqΩ ,l=Kq 10 ,nd fokak'&                    ^,l=Kq 10&

1

2

1

1

1 1

2

1
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IB Odrdj IB (max) blauùu      ²

g%dkaisiagrh úkdY fõ'                   ^,l=Kq 05&

VCC     =      IC  RC  + VCE
 
VCC     =     2.2 kΩ  ×  IC  + VCE

VCE =     9 −  2.2  × 103 ×	 
913
924
957
968  

 

 

×  10−6

  =    6.8 −  7.0 V                                     ^,l=Kq 10&

4

3

2 1

   

   VCC      =     VCE (SAT)   +     RC IC (SAT)

     VCC      =     VCE (SAT)   +    2.2  ×	 103   IC (SAT)

      9  =      0.2  +  2.2 ×	 103   IC (SAT)

        IC (SAT) =         8.8 
  2.2 × 103

       =     4 mA

 
 IB (SAT)  =      IC /  β

  IB (SAT)  =   
  4
110

mA

0.03636 mA  
1 1

      
   
    
    VCC     =    VBE   +   IB(SAT)  RB

        VCC     =    0.2
0.3
0.6
0.7

 

 

  +   IB (SAT)  RB

    RB  =   
  4
110

×	10−3
8.3        

  4
110

×	10−3
8.4 fyda   

  4
110

×	10−3
8.7 fyda   

  4
110

×	10−3
8.8                                      

          
 
          
   =    228.25 kΩ,  231 kΩ,  239.25 kΩ,	242 kΩ                  ^,l=Kq 20&

^IC (SAT) iy IB (SAT) mshjr fkdue;s úg RB .Kkh ls¯u ksjer† kï uqΩ ,l=Kq 20 ,nd fokak'& 

1 1

1

fyda      

2

2

2

1

3 1

4

     Ic   <    β	IB                                         ^,l=Kq 05&5
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 VCC      =     IC  RC    +   VCE(SAT)  +   VLED

  VCC      =     IC  RC    +   0.2  +	 2.1 V

      9 =     RC   100  ×  10−3  + 0.2 +	 2.1

       RC  =   
      6.7 
  100 ×  10−3 Ω

      =     67 Ω

 VCC     =     IB RB   +   VBE 

    VCC     =    IB  RB   +  
 0.3

0.6
0.7
0.2

 

      
   RB =               

 
   =    9.13 kΩ,  9.24 kΩ,  9.57 kΩ, 9.68 kΩ           ^,l=Kq 10&

VCC   

RC

RE

RB2

RB1

4

4

úNj fn≥ï keUqrej   1

VCC   

RCRB

4

1iajhx keUqrej   úfudapl keUqrej   1

VCC   

RC

RE

RB

4

  ^,l=Kq 10&

  ^,l=Kq 10&
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    110
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    110
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    110
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ie,lsh hq;= ldrKd

 1' IB Odrdj md,kh ls¯ug úp,H m%;sfrdaOlh Ndú; l< hqq;=h'

 2' IB Odrdj IB Wm˙u Odrdj fkdblauúh hq;=h'

 3' LED yryd Wm˙u Odrdj 100 mA md,kh ls¯ug ia:ßr m%;sfrdaOlhla Ndú;d 

  l< hq;=h' ^g%dkaisiagrh ix;Dma; wjia:dfõ°&

 4' IC fyda IE u.ska LED h ±,aúh hq;=h'

 úl,am m˙m: 

RC

RE

RB

I

RE

RB

II
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10 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
  

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh fuu m%Yakh f;dardf.k we;s wfmalIlhkaf.a  

m%;sY;h 14.54%la muK jk w;r tys myiq;dj            

6.67%la muK fõ'   

fuu m%Yakh i|yd ,l=Kq 90la fjka lr we;' 

bka

   ,l=Kq 00 - 23 m%dka;rfha 93%la muK o"

  ,l=Kq 24 - 45 m%dka;rfha 7%la muK o"

  ,l=Kq 46 -  68 m%dka;rfha  1% la muK o" 

 ,l=Kq 69 - 90 m%dka;rfha b;du;a iq̀t mṡ ila   

   ,l=Kq ,ndf.k we;'

0-23

93%

24-45

7%

46-68

1%

69-90

0%

- 19 -
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m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

10 m%Yakfhys fldgia yd wkqfldgia 

fuu m%Yakhg fldgia 

yd wkqfldgia 7la we;' 

bka ishÆu wkqfldgiaj,

myiq;dj 20% lg;a jvd wvq 

w.hla f.k we;' myiq;dj 

jeäu wkqfldgi (a)(i) jk 

w;r tys myiq;dj o 15% ls' 

myiq;dj wvqu wkqfldgi 

(b)(iii) jk w;r tys 

myiq;dj 0% ls'
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(a) (b) (c) (d) 

15% 11% 8% 9%
0% 5% 1%

  fuu m%Yakh f;dardf.k we;af;a iuia; wfmalaIlhkaf.ka 14.54%l muK jQ m%;sY;hls' th 

wfmalaIlhka wvqfjkau ms<s;=re iemhQ m%Yakh jk w;r tu ixLHdfjka o ,l=Kq 24 g wvqfjka 

,nd.;a ixLHdj 93%la ;rï úYd, m%;sY;hla fõ' tys lsis≥ fldgil ms<s;=re iemhSfï° 15%lg 

jeä myiq;djla olajd ke;' 

 (a) fldgi ie,lSfï° g%dkaisiagrhl ia:ßr keUqreï m˙m:hl Odrd yd fjda,aàh;d .Kkh 

ls¯ï ms<sn|j úuid n,d we;' fuys (i) yd (ii) wkqfldgiaj,g 11% yd 15% jYfhka jQ wvq 

myiq;d olajd we;' tu ksid fujeks .Kkh ls¯ï ms<sn|j jeä wjOdkhla fhduq l< hq;=h' 

 (b)(i) yd (ii) wkqfldgia ie,lSfï° myiq;dj 8% yd 9% f,i fmkakqï lrhs' g%dkaisiagrh 

úúO l,dmj, l%shdls¯fï° mdou Odrdj (IB), ix.%dyl Odrdj (IC)  yd úfudapl Odrdj (IE) 
kaa ms<sn|j mqΩ,a ±kqula ,nd.; hq;=h' (b)(iii) fldgi ie,lSfï° b;du;a iqΩ wfmalaIlhka 

m%udKhla muKla idr®:l ù we;' fuhska fmkS hkafka fuu m˙m:h i|yd fhdok RB 
m%;sfrdaOh u.ska g%dkaisiagrhlg ,ndfok mdou Odrdj (IB) md,kh jk nj;A mdou m%;sfrdaOh 

ix.%dyl m%;sfrdaOhg jvd ieuúgu jeä úh hq;= nj;a" Odrdj hï w.hla blaujd .sh miq 

g%dkaisiagrh úkdY jk nj;a fkd±k isàuhs' tfukau g%dkaisiagrfha ikaê foflysu uQ,sl 

keUqreùï fjkia jk njo ±k isáh hq;=fõ' 
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  (c) fldgfiys myiq;dj 5% ;rï wvq uÜgula .kS' fuhska fmkS hkafka g%dkaisiagr® 

keUqreï m˙m: ms<sn|j ±kqu iy wjfndaOh wvq njhs' ta ms<sn|j jeä wjOdkhla fhduq ls¯u 

jeo.;a fõ' 

 

 (d) fldgfiys myiq;dj 1% ;rï wvq w.hla .kS' g%dkaisiagr® keUqre ls¯u ms<sn| m%dfhda.slhka 

fhdod .ekSu u.ska wfmalaIlhkaf.a fuu ≥r®j,;dj uÛyrjd .; yelsh' g%dkaisiagr® m%dfhda.sl 

Ndú;h ms<sn|j wvq ±kqï uÜgula m%or®Ykh lrhs' tys m%dfhda.sl Ndú;fha° is≥l< hq;= ir, 

.Kkh ls¯ï ms<sn| mqΩ,a wjfndaOhla ,nd .ekSu jeo.;a fõ' .Ks; ixl,am †hqKq ls¯fï° ta 

i|yd m%dfhda.sl WodyrK ,nd .kafka kï fuu .Kkh ls¯ï myiq fõ' 
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2.2.4   II  m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯laIK" ks.uk yd fhdackd (  
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m%Yak f;dard we;s wdldrh yd m%Yakj, myiq;dj
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Paper II 

Facility & Selection (Page 28, 77)  
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m%Yak wxlh    

m%Yak f;a¯u m%Yakfha myiq;dj 
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95.21%

45.60%

22.89%

41.30%

28.21%
32.23%

37.91%

25.16%

14.51% 15.84%

6.67%

96.79% 96.96% 95.61%

79.61%

63.89%

72.34%

25.46%

49.86%

14.54%

 

 by; m%ia;drhg wkqj wksjdr®hfhka ms<s;=re iemhsh hq;= jHqy.; rpkd fldgfiys m%Yak 

y;r i|yd o ms<s;=re iemhSug we;eï wfmalaIlhka W;aidy ord ke;' 5, 6 iy 7 jk m%Yak       

60% g jvd jeä wfmalaIlhka m%udKhla f;dardf.k we;' 

 II  m%Yak m;%fha tla tla m%Yakj, myiq;dj ie,lSfï° by<u myiq;dj 1 jk m%Yakhg ysñ 

ù we;s w;r th 45.60% ls' tfiau wju myiq;dj iys; m%Yakh 10 jk m%Yakh f,i ie,lsh yels 

w;r tys myiq;dj 6.67% la muK wvq w.hla .kS' kuq;a wfkla m%Yak iuÛ ii|k úg 10 jk 

m%Yakfha f;dard .ekSu 14.54% jk úg ms<s;=re iemhSfï myiq;dj 6.67% l nj fmkakqï lrhs' II  
m%Yak m;%fha rpkd m%Yak i|yd nyq;r wfmalaIlhka ixLHdjla 5, 6 iy 7 jk m%Yak f;dard f.k 

we;' iuia;hla f,i .;a l< II  jk fldgfia ishÆu m%Yak i|yd myiq;dj 46% lg jvd wvqfõ' 

jHQy.; rpkd m%YAkj, 2 iy 4 m%YAk i|yd o myiq;dj 29% lg jvd wvq ù we;' 

  m%Yak m;%fha II fldgi ie,lSfï° ú≥,s yd bf,lafg%dksl ;dlaIKfõoh úIhh fldgig

ms<s;=re iemhSfï° wfmalaIlhka jeä wjOdkhla fhduq l< hq;=fõ' 
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76.67%

46.67%

38.89%

22.22%

12.78%

53.33%

  II fldgi ie,lSfï°" bx‚fkare we|Su m%Yakfha myiq;dj 76.67% ls' isú,a ;dÈKfõoh 

fldgfiys myiq;dj 38.89% ls' tfukau fmd≥ m%Yak wvx.= fldgfia myiq;dj 53.33% la jk w;r 

jHjidhl;ajh yd l<ukdlrKh fldgi i|yd myiq;dj 46.67% ls' ú≥,sh yd bf,lafg%dksl 

;dÈKfõoh fldgi i|yd myiq;dj 12.78% ls' ;jo hdka;%sl ;dÈKfõoh m%Yakh i|yd 

ms<s;=re iemhSfï myiq;dj 22.22% ls' tkï bx‚fkare we|Su úIhh fldgia jeä jYfhka mdi,a 

moaO;sh ;=< isoaOdka;uh f,i yd m%dfhda.sl f,i wOHhk lghq;= is≥ùu ksid idfmalaIj by< 

myiq;djla ,nd we;s nj meye†,s fõ' fmd≥ úIh fldgi i|yd o by< myiq;djla fmkakqï 

ls¯fuka meye†,s jkafka fi!LHh yd wdrlaIdj" ñkqï iy ;dlaIKfõofha ye¢kaùu hk fldgia 

i|yd wfmalaIlhka ;=< jeä keUqrejla we;s njh' ú≥,sh" bf,lafg%dksl yd hdka;%sl ;dÈKfõoh 

fldgiaj, isoaOdka;uh lreKq mdi,a moaO;sh ;=< wvq jYfhka idlÉPd ù we;s nj fmkS hkafka 

tajdfha myiq;dj wvq neúks' 

  by; m%ia;dr fol ie,lSfï° II jk fldgfia m%Yakj,° m<uq m%Yak y;r wksjdr®h jHqy.; 

rpkd jk w;r tys m<uqjk m%Yakh f;dard .ekSu 95.21% la jk úg tys myiq;dj 45.60% ls' 

fojk m%Yakh f;dard .ekSu 96.79% jk w;r tys myiq;dj 22.89% ls' ;=kajk m%Yakh f;dard 

.ekSu 96.96% la jk úg tys myiq;dj 41.30% la fõ' y;rjk m%Yakh f;dard .ekSu 95.61% 
la jk úg tys myiq;dj 28.21% ls' fï wkqj fmkS hkafka o bx‚fkare we|Sug by< myiq;djla 

fmkajk w;r jHqy.; m%Yakj, we;s fojk m%Yakh jk ifudaOdks; m%Yakh i|yd we;s myiq;dj 

wfkla jHqy.; m%Yakj,g jvd wvq njhs' ;jo ta yd iudk wvq myiq;djla jHjidhl;ajh yd 

l<ukdlrK úIhhg wod< jHqy.; m%Yakhg o ,eî we;' 

 isú,a ;dÈKfõoh úIhh hgf;a we;s f;dard .ekSfï m%Yakj,° miajk m%Yakh f;dard .ekSu 

79.61% la jk w;r tys myiq;dj 32.23% la fmkajhs' yhjk m%Yakh f;dard .ekSu 63.89% la jk 

úg tys myiq;dj 37.91% ls' 

 hdka;%sl úIhh fldgfia m%Yak f;dard .ekSfï° y;ajk m%Yakh f;dard .ekSu 72.34% la jk

úg wgjk m%Yakh f;dard .ekSu 25.46% ls' ú≥,sh yd bf,lafg%dksl m%Yak f;dard .ekSfï° kjjk

m%Yakh f;dard .ekSu 49.86% la jk úg oyjk m%Yakh f;dard .ekSu 14.54% ls' 
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iuia; m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯laIK" ks.uk yd fhdackd (  

  iuia;hla f,i m%Yak f;dard .ekSSfï° m%Yak lafIaa;% ;=k ;=<° isú,a tallj,g jeä 

keUqre;djla olajd we;s nj;a" hdka;%sl ;dlaIKfõohg wod< m%Yak m%Yak f;dard .ekSu wvq 

uÜgul mej;s nj;a" ú≥,sh yd bf,lafg%dksl lafIa;%fha m%Yak f;dard .ekSu yd myiq;dj o b;d 

≥r®j, uÜgul we;ss nj;a ±lsh yels h' fuu ≥r®j,;d uÛyrjd .ekSug hdka;%sl ;dlaIKfõoh 

bf.kqï b.ekaùï l%shdj,sfha° Wm˙u m%dfhda.sl f,i is≥l< hq;=h' ú≥,sh yd bf,lafg%dksl 

fÈa;%fha .Kkh ls¯ï ksrka;r wNHdi ;=<ska m%.=K l< hq;=h' 

   iuia; nyqjrK ms<s;=re ie,lSfï° ±lsh yels m%Odk lreKla f,i .Ks; ixl,am Ndú; 

lr úi|Sug ;snQ nyqjrK i|yd wh≥ïlrejka ksjer†j ms<s;=re iemhSu wju uÜgul ;snQ njls' fï 

ksid .Ks; ixl,am ms<sn| ±kqu yd Ndú;h jeä †hqKq lr .ekSu WÑ; fõ' 

   37 ;a 50 ;a w;r nyqjrK m%Yak ish,a, ú≥,sh yd bf,lafg%dksl ;dlaIKfõoh fldgig 

wh;a fõ' wfmalaIlhkaf.a myiq;dj 40% blaujd we;af;a m%Yak mylg mu◊' iuia;hla f,i .;a 

l< fuu fldgig wfmalaIlhka wvq wjfndaOhla we;s nj ±lsh yels úh' m<uq m%Yak m;%fha 28% la 

wdjrKh jk m%Yak 14 lska iukaú; jk fuu tallhka ms<sn| ±ä wjOdkh fhduq fldg 

m%dfhda.sl l%shdldrlï ;=<ska wfmalaIlhka fuu ixl,am wjfndaO lr.; hq;=h' 

   m%Yak m;%fha m%Yak ixLHdfjka 30% l m%udKhla isú,a ;dlaIKfõoh fldgi u.ska

wdjrKh ù we;' tu úIhh tall fldgi i|yd wfmalaIlhka ;=< idfmalaIj fyd|ska ms<s;=re 

imhd we;s nj;a meye†,s fõ'

   ;jo m%Yak f;dard .ekSfï° wfmalaIlhka iïmQr®K m%Yakh f;areï fkdf.k m%Yak 

f;dardf.k we;s njo fmfka' 79.61% isú,a f.dvke.s,s b†ls̄ fï m%Yakh f;dard .;a; o 33.23% la 

muKla fuu m%Yakh i|yd myiq;dj olajhs' ;jo y;ajk m%Yakh jk iajhx p,k m%Yakh f;dard 

.ekSu 72.34% la jk úg tys myiq;dj jkafka 25.16% la ;rï wvq w.hls' tjeks lreKq u.ska 

fmfkkqfha m%Yak ksjer†j lshjd n,d f;areï f.k m%Yak f;dard .ekSu is≥lr fkdue;s njhs' 
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˚˚˚  fldgi 

3'0 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq yd fhdackd (

 

   3'1'  ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq (

fmd≥ Wmfoia (

* m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd¢ka f;areï .; hq;= h' tkï tla tla 

 fldgiska fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk m%Yak wksjdr®h 

 o" fldmuK ld,hla ,efí o" fldmuK ,l=Kq ,efí o" hk lreKq ms<sn| j

 ie,ls,su;a úh hq;= w;r m%Yak fyd¢ka lshjd ksrjq,a wjfndaOhla we;s lr f.k

 m%Yak f;dard .; hq;= h'

* ˚ m;%fha m%Yakj,g ms<s;=re iemhSfï ° jvd;a ksjer† tla ms<s;=rla f;dard .; hq;= h' 

     ;j o meye†,s j tla l;sr ,l=Kla muKla fh†h hq;= h'

* ˚˚ m;%fha m%Yakj,g ms<s;=re iemhSfï ° iEu m%Odk m%Yakhla u wÆ;a msgqjlska wdrïN 

 l< hq;= h'

* ksjer† yd meye†,s w;a wl=rej,ska ms<s;=re ,súh hq;= h'

* wh≥ïlref.a úNd. wxlh iEu msgqjl u w∞< ia:dkfha ,súh hq;= h'

* m%Yak wxl yd wkqfldgia ksjer† j iy meye†,sj ,súh hq;= h'

* ksYaÑ; flá ms<s;=re ,sùug wjYH wjia:dj, ° †r®> úia;r we;=<;a fkdls̄ u fuka u

 úia;rd;aul ms<s;=re iemhsh hq;= wjia:dj, ° flá ms<s;=re iemhSu o fkdl< hq;= h'

* m%Yakh wid we;s wdldrh wkqj ;r®ldkql+, j yd úYaf,aIKd;aul j lreKq b†˙m;a 

 l< hq;= h'

* II jk m%Yak m;%hg ms<s;=re ,sùfï ° m%Odk m%Yakh hgf;a we;s wkqfldgia ish,a, 

 fyd¢ka lshjd n,d tla tla wkqfldgig w∞< b,lal .; ms<s;=r muKla ,súh hq;= h'

* .egÆj,g ms<s;=re iemhSfï° ld,h ksis m˙† l<ukdlrKh lr .ekSug j. n,d 

 .; hq;= h'

* ms<s;=re ,sùfï ° r;= iy fld< mdg mEka Ndú; ls¯fuka je<lsh hq;= h'

* ms<s;=re ,sùug ,eî we;s ld,h wjidk ùug wdikak nj ye`.fjk iSkqj kdoùu;a 

 iu`. u ms<s;=re m;% ish,a, ksis f,i wuqKd ms<sfh, lr .; hq;= h' 

* jvd;a u M,∞hS f,i ld,h l<ukdlrKh lr .kq ms◊i" myiq m%Yakj,g m<uqj o 

≥Ialr;dfjka jeä hehs yef`.k m%Yakj,g o miqj o ms<s;=re iemhSu" ° we;s wkqms<sfj< 

wkqj m%Yakj,g ms<s;=re iemhSug jvd fhda.H fõ'

* m%Yakh lshjd ksrjq,aj wjfndaOlr .; hq;=h' tfiau m%Yak ;=< wvx.= §idjoH" jvd;a 

ie,ls,su;a úh hq;=" ksjer†" fkdl< hq;=" fkdjkafka¶ hk jpk flfrys wjOdkh 

fhduq l< hq;=h' 
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úfYaI Wmfoia (

* wod< wjia:dj,° ksjer† tall Ndú; lr i|yka l< hq;=h'

* wod< .Kkh ls¯ïj,° mshjr ±laúh hq;=h' 

* bx‚fkare we£fï° jeä ie,iqï m%udKhla we|Sfuka isiqka ;=< mekai, yeisrùu mss<sn| 

ukd yqrejla we;s lr .; hq;=h'

* tfukau ldr®ñl Ñ;% we|Sfï° wdlD;s m%Yak m;%fhys ° we;s fldgq oe, Ndú; ls¯u is≥ 

l< hq;=h' 
 

* úIh b.ekaùfï° yd bf.kSfï° isú,a" hdka;%sl iy ú≥,s yd bf,lafg%dksl fldgia 

i|yd iuj wjOdkh fhduq l< hq;=h' myiqlï we;s iEu wjia:djlu mdi,a yryd fyda 

;dlaI◊l wdh;kj, iyfhda.fhka fï i|yd l%shd l< hq;=h' úIhfha kHdhd;aul 

fldgia m%dfhda.sl oekqu iuÛ úYaf,aIKd;aulj ifudaOdkh lr .; hq;=h' 

* mka;s ldur bf.kSu yd m%dfhda.sl m¯laIK iu.dój ifudaOdkh úh hq;=h'

* ;dlaIKfõoh i|yd úoHdj úIhh wfkl=;a Odrdj, fuka mrdh;a; (Independant) 
úIhhla fkdjk w;r  bx‚fkare ;dlaIKfõoh .eUq˙ka úYaf,aIKd;aulj wOHhkh 

ls¯u i|yd .Ks;uh fldgi Wmldr lr .; hq;=h' bx‚fkare ;dlaIKfõoh m%Yak 

m;%hg ms<s;=re iemhSfï° ;dlaIKfõoh i|yd úoHdj úIhfha iïnkaO;d Wmldr lr 

.; hq;=h' 
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3'2' bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

 
 *   bx‚fkare ;dlaIKfõoh hkq m%dfhda.sl úIhhls' yqfola ixl,am lg mdvï lr u;l ;nd 

.ekSfuka muKla bx‚fkare ;dlaIKfõoh idr®:lj yeoE˙h fkdyelsh' W.;a ixl,am 
WÑ; wjia:dj,° m%dfhda.slj Ndú; lr .egÆ úi|Sfï yelshdj jr®Okh lr .; hq;=u 
fõ' 

 *  kHdhsl ±kqu ;yjqre lr jr®Okh lr .ekSu i|yd m%dfhda.sl m¯laIK fhdod .ekSu 
flfrys jeä wjOdkhla fhduq ls¯ug isiqka fukau .=rejreka o lghq;= l< hq;=h' 

 *   bf.kqï-b.ekaùï l%shdj,sfha° úIhh lreKq b†˙m;a ls¯u i|yd tu úIhh lreKq 
  m%dfhda.slj Ndú; lrk wdldrh;a fÈa;%fha fyda lr®udka; Yd,djl Ndú; lrk 
  wdldrh;a ms<sn|j wjOdkh fhduq l< hq;=h' 

 
 *   bf.kqï-b.ekaùï l%shdj,sfha° úIh lreKq foaYkhla f,i b†˙m;a ls¯u fjkqjg isiqka 

iuÛ idlÉPd udr®.fhka b†˙m;a ls¯u jeo.;a h' tfukau úIhh lreKq b†˙m;a ls¯fï° 
ùäfhda or®Yk iy i;H PdhdrEm wd†h yels iEu wjia:djlu Ndú; ls¯fuka isiqkag 
OdrKh lr .ekSu jvd;a myiq fõ' 

 *   ú≥,s yd bf,lafg%dksl ;dlaIKfõoh fÈa;%hg wod<j wfmalaIlhska ms<s;=re iemhSfï° 
m%ia;dr wdY%s; .egÆ úi|Su flfrys wvq m%jK;djla olakg ,enqKq neúka tu wxY flfrys 
jeä wjOdkhla ,nd †h hq;=h' 

 *   tfukau úúO fÈa;% i|yd wod< iïu;hka yd ms˙ú;r f,aLk jk SLS 573,  wka;r®cd;sl 

ú≥,s bx‚fkare wKmK;a (IEE Regulation), ICTAD, BS wd†h isiqka úiska m˙YS,kh lr 
;sîu b;d jeo.;a h' 

 *   m%dfhda.sl l%shdldrlïj, ksr; ùfï° Ndú; lrkq ,nk WmlrKj, wdrlaIdj" Ndú; 
lrkakkaf.a wdrlaIdj iy WmlrKj, ksjer† l%shdld˙;ajh ms<sn| jeä wjOdkhla 
fhduq l< hq;=h' 

 *   WmlrKhla Ndú; ls¯fï° tu WmlrKh Ndú; ls¯ug wod< uQ,sl l%shd ms<sfj<        
wkq.ukh ls¯ug isiqka fhduq l< hq;=h' 

 *   wdjqo Ndú; ls¯fï° ldr®hhlg kshñ; ksjer† wdjqohu muKla Ndú; ls¯ug isiqka yqre 
l< hq;=h' w;a wdjqo Ndú; ls¯fï yqrej o wfmalaIlhska ;=< iu iuj jr®Okh lrúh 
hq;=h' 

 *   m%dfhda.sl lghq;=j,° wjika ksñ wjia:dfõ° f∞aI ksjer† ls¯u i|yd mshjfrka mshjr 
WmlrK yd ia:dk m¯laId ls¯u u.ska f∞aI ksjer†j y∫kd .ekSug iy Bg wod< úi∫ï 
,nd .ekSug isiqka ±kqj;a ls¯u' ñkqï WmlrK mdGdxl lshùu" fYdaOkh" ksjer† 
Ndú;h yd WmlrK wdrlaIdj ms<sn| wfmalaIlhka ±kqj;a úh hq;=h'  

 *   hï úIh fldgia yd ixl,am ksjer†j wjfndaO lr .;a; o .Kkh ls¯fï° olajk 
≥r®j,;d fya;=fjka wjika m%;sM,h widr®:lùï o iq,N lreKls' fï ksid idudkH fm< 
b;d fyd| m%;sM, iys; isiqkaf.a mjd .Ks; ±kqu jr®Okh lrùfï wjYH;djla olakg 
,efí' .Ks; lr®u iqΩ ls¯fï myiq yd flá l%u Ndú; ls¯u yd ,>q.Kl fmd;a Ndú;hg 
yqrels¯u wd†h fhdod .; yelsh' 

 *   f√°h fmkqï iys; rEmigyka m˙YS,kh ls¯u;a" tajd ksjer†j we| b†˙m;a ls¯fï 
yelshdj;a isiqka ;=< jr®Okh l< hq;=h' 

 *   ú≥,s yd bf,lafg%dksl ;dlaIKfõohg iQ;% yd .Kkh ls¯ï fukau hdka;%sl yd isú,a 
;dlaIKfõohg wod< iQ;% yd .Kkh ls¯ï o jeä wNHdi ixLHdjla ls¯fuka mqyqKqùu 
w;HjYH fõ' 

 *   idudkH „ú;fha° ,nd.kakd ;dlaI◊l w;a±lSï kHdhd;aulj yd md˙NdIsl mo iuÛ 
ú.%y ls¯ug fhduqùu bx‚fkare ;dlaIKfõoh m%Yak m;%hg ms<s;=re iemhSfï° w;HjYH 
fõ' 
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 *   ÷ m%ia;dr u.ska ú.%y ls¯u"     
  ÷ .Ks;uh ksrEmKh ls¯u" 
  ÷ ms<s;=re meye†,s ls¯ug rEmigyka Ndú; ls¯u wd†hg wfmalaIlhka ≥r®j,;d 
   olajk ksid tu yelshdjka jr®Okh lrúh hq;=h'     

*   idudkH „ú;fha° ,nd .kakd ;dlaIKsl w;a±lSï kHdhd;aulj yd md˙NdIsl mo             
Ndú;fhka ú.%y ls¯ug fhduq ùu bx‚fkare ;dlaIKfõoh m%Yak m;%hg ms<s;=re iemhSfï° 
w;HjYH fõ' tajd ksjer†j wod< wjia:dj,° Ndú; ls¯ug wfmalaIlhka fkdmiqng úh 
hq;=h' 

  Wod( ú≥,sì, .Kkh ls¯u" j;=r fudagrhl l%shdld˙;ajh" ksjfia ú≥,s m˙m:h" 
      c,k, moaO;sh" jy,h hkd†h 

 *  ;dlaI◊l úIhhkag w∞< wu;r lshùug iy w;sfr®l fmd;a lshùug isiqka ue,slula 
olajk nj ms<s;=re i|yd Ndú; fldg we;s jpk yd ksr®jpkhka wOHhkfhka meye†,s 
fõ' tu ksid w;sfr®l lshùï fmd;a m˙YS,khg wfmalaIlhka fhduqúh hq;=h'      
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 w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh

 m%dfhda.sl m¯laIKh  - 2016

  2016 w'fmd'i'^W'fm<& úNd.fha bx‚fkare ;dlaIKfõoh úIhh hgf;a 

m%dfhda.sl m¯laIKh is≥l< wdldrh ms<sn|j ,nd.;a ks¯laIK iy f;dr;=re 

úYaf,aIKd;aulj fuys° b†˙m;a flfr®' 

  uQ,sl jYfhka fuu m¯laIKh isú,a ;dlaIKfõoh" hdka;%sl ;dlaIKfõoh 

iy ú≥,s yd bf,lafg%dksl ;dlaIKfõoh hk fÈa;% ;=klska iukaú; úh' fuys° tla 

m%dfhda.sl m¯laIKhla i|yd meh tll ld,hla fjka lr ;snQ w;r iEu wfmalaIlhl=u 

fÈa;% ;=k hgf;a tla m%dfhda.sl m¯laIKh ne.ska m%dfhda.sl m¯laIK 03la i|yd 

uqyqK †h hq;= úh' tfukau tla †klg tla tla fÈa;%h hgf;a m¯laIK 10 ne.ska 

ie,iqï lr ;snQ w;r wfmalaIlhka bka wyUq f,i tla m%dfhda.sl m¯laIKhla ne.ska 

fÈa;% ;=fkka ;=kla f;dard .; hq;= úh' 

  fuys° tla tla fÈa;%h hgf;a  m%dfhda.sl m¯laIKhg ,nd ≥ka m¯laIK jr®. 

w;=frka tlla ne.ska f;dard f.k m¯laIKfha wruqK" m%dfhda.sl m¯laIK m;%sldj" 

we.hSï ksr®Kdhl iy ,l=Kq ,nd°fï mámdáh" m¯laIKhg wfmalaIlhd uqyqK≥ka           

wdldrh iy m¯laIljrhd we.hSï is≥l< wdldrh ms<sn|j iqúfYaIS ks¯laIK f.dkq lr 

we;' tfukau ta wdY%fhka t<ôh yels ks.uk o" b†˙ jirj, ° m¯laIKh idr®:lj 

meje;aùu i|yd fhdod.; yels l%shdudr®. iy fhdackd o fuys° idlÉPd flfr®' 
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isú,a ;dlaIKfõoh m%dfhda.sl m¯laIKh - 2016

 isú,a m%dfhda.sl m¯laIKh §f.dvke.s,s¶ iy §uekqï¶ hk lafIa;% hgf;a ilia lr ;snq◊'  

ta ta †kg m%dfhda.sl m¯laIK 10la CB yd CS f,i b†˙m;a lr ;snQ w;r wfmalaIlhd fj; wyUq 

f,i ,efnk tla m¯laIKhla f;dardf.k mehl ld,hla ;=<° th wjika ls̄ ug ie,iqï lr ;snqKs'  

m%dfhda.sl m¯laIK jr®.h yd m¯laIK wxlh 

   bx.%Sis neïu (CB01, CB  02, CB 03) 

   ilal.,a neïu (CB 04)

   c, k< (CB 05, CB 06, CB 07, CB 08) 

   fldkal%SÜ jer.ekajqï fh°u (CB 09, CB 10, CB 11, CB 12)

   oïje,a uekqu  (CS 01, CS 02, CS 03, CS 04)

   uÜgï .ekSu (CS 05, CS 06, CS 07, CS 08)

   
 

iuia;hla f,i .;al< isú,a ;dlaIKfõohg wod< m%dfhda.sl m¯CIK ish,a, u 

ishÆ u úNd. uOHia:dk ;=< ° b;d idr®:lj meje;a ùug yels úh' iuyr m%dfhda.sl

ls%hdldrlï t<suyfka ° meje;aùug ie,iqï lr ;snqK o meje;s whym;a ld,.=◊l ;;a;ajh 

fya;=fjka f.dvke.s,s ;=< ° is≥ ls¯ug is≥ úh' m%dfhda.sl ls%hdldrlï i|yd iq≥iq we`≥ñka 

yd me<`≥ñka úNd. wfmaCIlhka ieriS isá w;r" úúO ndOl uOHfha jqjo fuu ls%hdldrlï 

i|yd isiqkaf.a Wkka≥j b;d by< uÜgul mej;=◊' cd;sl jYfhka jeo.;a jk fuu 

m%dfhda.sl m¯CIK meje;aùu i|yd ishÆ mdr®Yjhkaf.ka ,enqKq iyfhda.h b;d by< 

uÜgul mej;=◊' iuia;hla jYfhka .fvd,a neñ ne£u iy oïje,a uekqu ls%hdldrlï 

i|yd ,l=Kq ,nd .ekSfï yelshdj" uÜgï WmlrKh wdY%s; ls%hdldrlu i|yd ,l=Kq 

,nd .ekSfï yelshdjg jvd by< uÜgul mej;=◊' 
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m¯laIKh  -  CB 01 - bx.S%is neñ l%uh wkqj .fvd,a ì;a;shl fldgila b† ls¯u 

m¯laIKfha wruqK 

bx.S%is neñ l%uh wkqj .fvd,a neïula b† ls¯u ms<sn| m%dfhda.sl yelshdj m˙CId ls¯u

fuys wruqK fõ'

m%dfhda.sl m¯laIK m;%sldj 

 bx.S%is neñ l%uh Ndú; 03 la Wig" fofl<jr kej;=ï fl<jr iys;j rEmfha ±lafjk

 m˙† .fvd,a ì;a;shla ueá nodufhka b|s lrkak'   

.fvd,a 2 hs

.fvd,a 3 hs .fvd,a 1 hs

X

Y
       ie,lsh hq;= lreKq ( 

÷ kshñ; neñ l%uh Ndú;h 

÷ ì;a;sfha †. iy Wi ksjer†j ;sîu  

÷ ì;a;sh isriaùu iy u;=msg ;sria ùu   

÷ uqyqK; iu;, ùu    

÷ ms˙is≥lu 

we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

         

mshjr úia;rh fjka l< 

,l=K 

1 l=ia;=r >klu  ^,l=Kq 01 ne.ska l=ia;=r 16& 16

2
neïfï Wi - ksrjoH;dj ^neïfï fofl<jr m¯laId lrkak'& 

 0 − ± 1 cm                                                                  ,l=Kq 10
 1 − ± 4 cm                                                                    ,l=Kq 05

20

3
ksjer† neïu wkqj .,a t,Su 

   fojk j˙h                                                              ,l=Kq 10
   ;=kajk j˙h                                          ,l=Kq 10

20

4

   

,U ls¯u ^ia:dk y;rla iamS%;= f,j,h fyda ,Uh u.ska m¯laId 

lrkak'& 

  ksrjoH;dj    0 − ± 0.5 cm             ,l=Kq 06  ×  4
24

5

neïu u;=msg ;sria nj ^neïu u; iam%s;= f,j,h iys;j uÜgï 

,Sh ;nñka neïfï ;srfiys Wm˙u isria fjki ukskak'& 

   ksrjoH;dj               0 − ± 1 cm                        ,l=Kq 10
                              1 − ± 2 cm                         ,l=Kq 05

10

6 ia:dkh ms˙is≥ ls¯u ^,l=Kq 00 fyda 05 fyda 10&  10
uqΩ ,l=Kq 100



- 88 -
w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh we.hSï jdr®;dj 2016

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

   fuu m%dfhda.sl m¯laIKfha° wfmalaIlhka fndfyda fokl= fyd|ska ,l=Kq ,nd.;a 

w;r we;eï wfmalaIlhska bx.%Sis neñ l%ufha uQ,sl isoaOdka; yd ,nd ° we;s Wmfoia m;%sldj 

ksjer†j lshjd wjfndaO lr fkd.;a ksid ,l=Kq wysñ lr.kq ±lsh yels úh' 

   fojk j˙fha wdknka≥j ;eìh hq;= ia:dk ms<sn|j ukd wjfndaOhlska f;drj lghq;= 

lrkq ±lsh yels úh' we;eï wfmalaIlhska fmofr®re wdjqo WmlrK m˙yrKh ms<sn|j 

l=i,;djlska f;drj lghq;= lrkq olakg ,enq◊' bx.%Sis neïfï" ° ;snQ rEm igyk wjfndaO 

lr fkd.ekSu" wfmalaIlhskaf.a ,l=Kq ,nd .ekSu wvqùug fya;= úh' 

woyia yd fhdackd 

 

  .fvd,a neñ b|sls¯fï° my; lreKq flfrys ie,ls,su;a ùu b;d jeo.;a h' 

  ÷ iu;,d N+ñhla u; neïu i,l=Kq ls¯u 

  ÷ kshñ; wkqmd;hg ksjer† WmlrK Ndú; lr ueá noduh ñY% ls¯u 

  ÷ ueá ne|Sug wjYH wdjqo WmlrK f;dard .ekSu iy Ndú; ls¯u 

  ÷ kshñ; ñkqïj,g we;s .fvd,a yd m%ñ;shkag wkqj ueá iemhSu 

 ÷ isria l=ia;=r fjkia jk m˙† wdkndka≥j fhdod fojk j˙h t<Su 

  ÷ l=ia;=rj, >klu" isria nj yd ;sria nj jgyd .ekSu
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m¯laIKh  -  CB 04 - ilal .,a ì;a;shl fldgila b† ls¯u 

m¯laIKfha wruqK 

 ° we;s ñkqï wkqj ilal neïula ne|Sfï m%dfhda.sl yelshdj m¯laId ls¯u fuys wruqK 

 fõ'

m%dfhda.sl m¯laIK m;%sldj 

 ilal .,a Ndú; lr 15 cm la Wi" 50 cm la †. iy 6 cm la m<," fofl<jr kej;=ï fl<jr 

iys; ilal .,a ì;a;shla ueá nodufhka b† lrkak' me;s lmrdre ls¯u wjYH fkdfõ' 

       ie,lsh hq;= lreKq ( 

÷ ì;a;sfha †. iy Wi ksjer†j ;sîu  

÷ ì;a;sh isriaùu iy u;=msg ;sria ùu   

÷ uqyqK; iu;, ùu    

÷ ms˙is≥lu 

we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak' 

        

mshjr úia;rh fjka l< 

,l=K 

1

neïfï †. - ksrjoH;dj 

  0 − ± 1 cm                                                                    ,l=Kq 20
 1 − ± 2 cm                                                                    ,l=Kq 15
 2 − ± 3 cm                                                                    ,l=Kq 10
 3 − ± 4 cm                                                                    ,l=Kq 05

20

2
neïfï Wi - ksrjoH;dj ^neïfï fofl<jr m¯laId lrkak'& 

 0 − ± 1 cm                                                                    ,l=Kq 10
 1 − ± 4 cm                                                                    ,l=Kq 05

20

3
   

,U ls¯u ^ia:dk y;rla iamS%;= f,j,h fyda ,Uh u.ska m¯laId 

lrkak'& 

  ksrjoH;dj    0 − ± 1 cm             ,l=Kq 05  ×  4
20

4

neïu u;=msg ;sria nj ^neïu u; iam%s;= f,j,h iys;j uÜgï 

,Sh ;nñka neïfï ;srfiys Wm˙u isria fjki ukskak'& 

   ksrjoH;dj               0 − ± 1 cm                        ,l=Kq 10
                              1 − ± 2 cm                         ,l=Kq 05

10

5

neïfï m<, - ksrjoH;dj 

  0 − ± 1 cm                                                                    ,l=Kq 20
 1 − ± 2 cm                                                                    ,l=Kq 15
 2 − ± 3 cm                                                                    ,l=Kq 10
 3 − ± 4 cm                                                                    ,l=Kq 05

20

6 ia:dkh ms˙is≥ ls¯u ^,l=Kq 00 fyda 05 fyda 10&  10
uqΩ ,l=Kq 100
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m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

   fuu m%dfhda.sl m¯laIKh f;dard.;a wfmalaIlhka ° we;s ksr®Kdhl wkqj ,l=Kq 

Wmhd.;a nj meye†,sj olakg ,enqKs' ilal neñ ne|Sfï° jeämqr fmofr®re wdjqo WmlrK 

wjYH fkdjk ksid wfmalaIlhkaf.a ,l=Kq ,nd .ekSu i;=gqodhl úh' kuq;a iuyr 

wfmalaIlhka ° we;s ñkqï .ek jeä ie,ls,a,la fkd±la jQ ksid ,l=Kq wvq ùug tho 

fya;= úh' ksr®Kdhlfhka ia:dkh ms˙is≥ ls¯u i|yd fjka lr ;snQ ,l=Kq m%udKh jeä 

wfmalaIlhska ms˙ila wysñ lr .;a wdldrh olakg ,enqKs' imhd ;snQ ueá jev l< yels 

m%ñ;shg ilia lr .ekSug wfmalaIlhska Wkka≥ fkdùu ksid ≥Ialr;d u;=jkq olakg 

,enqKs' 

woyia yd fhdackd 

 

 ilal neñ l%uh Ndú; lr neïula ne|Sfï° my; lreKq flfrys jeä ie,ls,a,la ±laúh 

hq;=h' 

  ÷ iu;,d N+ñhla u; neïu i,l=Kq ls¯u 

  ÷ kshñ; wkqmd;hg ueá noduh ñY% ls¯u 

  ÷ wfmalaIlhska ilal neñ ne|Sug Wkka≥ lrùu  

  ÷ msg; mDIaGh iu;,j mj;ajd .ekSug Wkka≥ ùu

 ÷ Ndú; lrk rΩ.,aj, uqyqK; fidhd .ekSug fm<U ùu  
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m¯laIKh  -  CB 05 - c, k< udr®.hla ieliSu  

m¯laIKfha wruqK 

 fuu m%dfhda.sl m¯laIKh hgf;a PVC k<hlska flfjkshla iy keïula iys; fldgila

 ilia ls̄ fï yelshdj wod< wx. lsysmhla Tiafia m¯laId ls¯u wruqKq fldg we;'  

m%dfhda.sl m¯laIK m;%sldj 

 imhd we;s 20 mm úIalïNhla iys; PVC k<hlska rEmfha ±lafjk ;sria ;,hl msysgd 

we;s c, k< udr®.h ilid wod< ia:dkfha c, lrduh" isriaj my<g c,h je.s¯ug iq≥iq 

m˙† iú lrkak' 

   
   

lrduh 

c, iemhqu 

X

Y

20 cm

20 cm

10 cm

       ie,lsh hq;= lreKq ( 

÷ c, k, udr®.h ° we;s ,E,s mqjrej u; i,l=Kq ls¯u   

÷ kshñ; fldgiaj, †.    

÷ fl<jr ksudj     

÷ fmdg uqød (Thread seal)  fh°u 

÷ c, lrduh iú ls¯u 

÷ ms˙is≥lu 
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak' 

        

mshjr úia;rh fjka l< 

,l=K 

1

kshñ; †.ska hq;= ùu ^fldgia 03 i|yd& 

ksrjoH;dj 

       0 − ± 5 cm                                                            ,l=Kq 10
       5 − ± 10 cm                                                          ,l=Kq 05

30

2 fofl<jr iu uÜgug ;sîu (X iy Y)
 (,l=Kq 05  ×  2)                                   10

3

keñ 90o 
ùu ^keñ 02 i|yd&   (,l=Kq 10  ×  2)    

ksrjoH;dj 

       0 − ± 5o                                                                 ,l=Kq 10
       5o − ± 10o                                                              ,l=Kq 05

20

4 keñ /<s fkdue;sùu 

 ^/<s 02 g wvq kï ,l=Kq 05  ×  2)    
10

5 keñ ms<siaiqï ,l=Kq fkdue;s ùu ^,l=Kq 05  ×  2) 10

6 k< udr®.h ksjer†j lvodish u; i,l=Kq ls¯u 05
7 c, lrduh k, ;,hg ,ïnlj iú ls¯u 05
8 fmdg uqød (Thread seal)  fhdod we;s nj  05

9 ms˙is≥ nj                 05
uqΩ ,l=Kq 100
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m¯laIKh ms<sn| iqúfYaIS ks¯laIK 

 ,nd ° we;s ie,iqu ks¯laIKh lr tys i|yka lr we;s ñkqï lshjd is≥l< hq;= 

ldr®hh fyd|ska wjfndaO lr .ekSug;a" ;dlaI◊l isoaOdka; yd uQ,Or®u u.ska lshfjk ≤ 

ms<sn| ukd wjfndaOhla ,nd .ekSu;a is≥lrk whqre olakg fkd,enqKs' fuys° wjYH wdjqo 

yd WmlrK f;dard .ekSfï° tla tla wdjqo yd WmlrK f;dard .ekSfï° tla tla wdjqo 

yd Wmdx.j,ska bgqlr .kq ,nk ldr®hhka yd tajdfha Ndú;hka ms<sn|j ukd m%dfhda.sl 

mqyqKqjla ,nd fkd;sì nj m%or®Ykh úh' fuhg fya;= idOlj we;ehs is;sh hq;af;a 

jD;a;Suh wdjqo yd WmlrK fjkqjg wkqfhda.S WmlrK yd wdjqo Ndú;hg yqreù ;snQ 

ksid wfmalaIlhka wmyiq;djg m;aùu olakg we;' WodyrK f,i k< r;als¯ug lvodis 

fld< Ndú;hg yqreùfuka 'hot gun' WmlrKh fï i|yd fhdod .ekSug wfmdfydi;a úh' 

 m%dfhda.sl l%shdldrlu ls¯ug fmr tys ldr®ñl Ñ;%h we|Su wjYH jqj;a wfmalaIlhka 

ta .ek jeä ie,ls,a,la oelajQfha ke;' P.V.C. k, r;a ls¯ug fmr isyska je,s mqrjd fyd|ska 

;o lr .; hq;= jqj;a tfia lrk ,oafoa b;d iqÆ ms˙ils' fmdg uqød (Thread seal) fhdod 

lrduh iú lrk ,oafoa wfmalaIlhka iqΩ ms˙ils' 

woyia yd fhdackd 

my; lreKq ms<sn| jeä ie,ls,a,la fhduq l< hq;=h'

  ÷ ldr®ñl Ñ;%h fyd|ska lshjd f;areï .ekSu

 ÷ P.V.C. k,h r;a ls¯ug fmr isyska je,s oud ;o lr .ekSu  

  ÷ f;%â iS,a fh°fï ksjer† l%ufõoh yd †Ydj m%.=K ls¯u 

  ÷ je,s ukdj ;o fldg keïu ieliSug ngh r;alrk úg th r;a l< hq;= rgdj yd 

   m%udK ms<sn| jeä wNHdi m%udKhla u.ska m%.=K ls¯u 
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m¯laIKh   -   CB 09 - fldkal%SÜ mqjrejla i|yd jer.ekajqï lïì ne| fldkal%Sgh ±óu i|yd

  mqjrej iq≥iq ;;a;ajhg m;a ls¯u 

m¯laIKfha wruqK  

 fldkal%SÜ mqjrejl jer.ekajqï lïì ne|Sug wod< l=i,;dj m¯laId ls¯u fuys° wfmalaId 

fl˙◊' 

m%dfhda.sl m¯laIK m;%sldj 

 

 my; rEmfha ±lafjk 60 mm >klu fldkal%SÜ mqjrej jer.ekaùu i|yd 6 mm úIalïNh 

 iys; uD≥ jdfka lïì" mr;rh 100 mm jk fia ne|" fldkal%SÜ ±óu i|yd iq≥iq 

 ;;a;ajhg ilia lrkak' 

 

250 mm

200 mm

350 mm

100 mm

 ie,lsh hq;= lreKq ( 

÷ fo†Ydj,g u jer.ekajqï lïì fh°u 

÷ lïì w;r mr;rh 100 mm fkdblauùu 

÷ yq≥ wdjrKh (clear cover 25 mm) ;eîu 

÷ ne∫ï (binding) lïì fhdod lïì ±, Yla;su;a ls¯u 

÷ fldkal%SÜ ±uQ miq tajd ldka≥ùu je<elaùug ° we;s Ig¯ka ,E,s u.ska Wml%uhla 

 fh°u ^Igrska ,E,s fkdlmkak'& 

÷ rduqj ;=< lïì ±, ia:dk.; ls¯u 

÷ lïì ±, háka wv (cover blocks) ;eîu 

÷ ms˙is≥lu 
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

  fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak' 

mshjr úia;rh fjka l< 

,l=K 

1
lïì kshñ; †.g lmd .ekSu 

ksrjoH;dj 

  0 − ± 5 mm   ^tl lïìhlg ,l=Kq 03 ne.ska lïì 07 i|yd&  
21

2
lïì w;r mr;rh

 ksrjoH;dj 

  0 − ± 5 mm   ^tl mr;rhlg ,l=Kq 03 ne.ska&                          
15

3
yq≥ wdjrKh  (clear cover)  
ksrjoH;dj 

      0 − ± 5 mm   ^,l=Kq 03 ne.ska me;s 04  i|yd&             
12

4
Yla;su;aj .eg fhdod ;sîu

^tla Yla;su;a .eghla i|yd ,l=Kq 03 ne.ska&  

27

5
fldkal%SÜ ldka≥ fkdjk m˙† rduqj ilid ;sîu 

÷  rduqj ;=< is≥re" 5 mm mr;rhg jvd wvq kï"     ,l=Kq 05
÷  rduqj i|yd                                          ,l=Kq 10

15

6 lïì ±, msysgqùu i|yd wdOdrl wv (Cover Block)  ;eîu 10
uqΩ ,l=Kq 100

  

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 fuys° fndfyda wfmalaIlhka ukd ksmqK;djla ±lajqjo we;eï wfmalaIlhska lïì 

ne|Su iïnkaO uQ,sl ±kqu wvq nj ±lsh yels úh' ,nd ° we;s ie,eiafï wdlD;sh wkqj 

jer.ekajqï ia:dk.; úh hq;= wdldrh yd lïì mr;rh yq≥ wdjrKh ms<sn| fkdi,ld 

lghq;= lrkq ±lsh yels úh' ie,eiafï fjkia yevj,° Bg .e<fmk fia lïì ieliSu 

fkdi,ld y˙k ,°' lïì .eg .eiSfï° ksjer† .eg fh°fï l%ufõohka m%.=K fkdlr 

;snQ nj olakg ,enqKs' ie,eiau igyka ls¯fï° yevhï i|yd jk ,E,sj, m<, ms<sn| 

fkdi,ld ye¯fuka o yq≥ wdjrKh bj;a ù hk whqre olakg ,enqKs' 

woyia yd fhdackd 

 ie,eiau yevhï mqjrej u; igyka ls¯fï° yevhï ,E,sj, >klu ie,ls,a,g 

f.k igyka fldg Bg wkqrEmj yq≥ wdjrKh ;eîug ie,ls,su;a úh hq;=h' yq≥ wdjrKhl 

wjYH;dj wfmalaIlhka ukdj ±kqj;a úh hq;=h' 

 jer .ekajqï .eg .eiSu i|yd Ndú; lrk .eg fh°fï l%u ukdj m%.=K lr ks;r 

wNHdi ls¯u ;=<ska idr®:l j .eg .eiSu l< hq;=h' 

 o~q wvq yd f,day lmk lsh;a ñá Ndú;h ms<sn| l=i,;dj jr®Okh lr.; hq;=h' ta 

;=<ska fuu m%dfhda.sl m¯laIKh idr®:l lr .; yelsh' 
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m¯laIKh  -  CS 01 - i,l=Kq lr we;s ia:dk lsysmhl idfmalaI msysàu fiùu i|yd fr®Çh 

  uekqï l%uh ^oïje,a l%uh& Ndú; ls¯u 

m¯laIKfha wruqK  

 fuys° isú,a ;dlaIKh hgf;a oïje,a uekqug wod< m%dfhda.sl m¯laIKhla is≥ ls¯ug 

,nd ° we;s m¯laIK m;%sldjg wod<j N+ñh u; tys udhsï ,l=Kq fldg ;snqKs' ta wkqj ñkqï ,nd 

.ekSu" fÈa;% igyka ms<sfh, ls¯u iy ìï ie,iqu ilia ls¯u hk uQ,sl mshjr ;=kla hgf;a 

m%dfhda.sl yelshdj m¯laId lr neÆKs'

 

m%dfhda.sl m¯laIK m;%sldj 

 fmdf<dj u; i,l=Kq lr we;s ia:dk lsysmhl idfmalaI msysàu ksrEmKh ls¯ug wjYH

 ñkqï ,ndf.k tys ìï ie,eiau wjYH úia;r iuÛ b†˙m;a lrkak' 

         

ie,lsh hq;= lreKq ( 

÷ fuu uekqu i|yd wjYH uekqï fr®Ldj fmdf<dj u; i,l=Kq lr we;' 

 fuu uekqï fr®Ldj W;=re - ol=Kq †Yd Tiafia msysgd we;s nj Wml,amkh lrkak'   

÷ ñkqï igyka ls¯u iy ìï ie,eiau we|Su i|yd fjkalr we;s msgq fhdod .kak'    

÷ ìï ie,eiau we|Su i|yd m˙udKh f,i 1 : 100 fhdod .kak' 

fÈa;% igyk

     

P
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

  fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak' 

mshjr úia;rh fjka l< 

,l=K 

1

o;a; i|yd mdGdxl ,nd .ekSu 

÷  ksrjoH;dj   ± 10 cm  
  ,l=Kq 05 ne.ska mdGdxl 04 la i|yd 

  ^mdGdxl y;rla .ekSu fÈa;%hg f.dia m¯laId lrkak'&  

20

2

mdGdxl igyka ls¯u 

÷  uekqï fr®Ldfõ †. igyka ls¯u 

÷  mdGdxl igyka ls¯u ^tl mdGdxlhlg ,l=Kq 05 ne.ska 

   mdGdxl 06 la i|yd& 

÷  udhsï hdlr iïmQr®K lr ;sîu                           

05
30

05

3

ìï ie,eiau we|Su   
÷  uekqï fr®Ldj m˙udKhg ,l=Kq ls¯u ^± 2 mm  olajd& 
÷  o;a; ,l=Kq ls¯u  ^± 2 mm  olajd& ^,l=Kq 05 ×  6&
÷  Wmldrl o;a; ^W;=re †Ydj" m˙udKh" ud;Dldj" ku" †kh" 

   w;aik ´kEu 05 lg&        

05
30
05

uqΩ ,l=Kq 100

  

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 wfmalaIlhska oïje,a ñkqug wod< uQ,Or®u fndfyda ≥rg m%.=K lr ;snQ nj olakg 

,enqKs' fndfyda úg wfmalaIlhska fÈa;% ñkqï ksjer†j ,nd .;a; o fÈa;% igyfkys ñkqï 

we;=<;a ls¯fï ° wkq.ukh lrk jer† ms<sfj;a ksid ie,iqu we|Sfï° jer† is≥jkq ±lsh 

yels úh' we;eïúg ñkqï ,nd .ekSfï° jD;a; yd ;%sfldaK mej;s wjia:dj,° tajdfha uOH 

,laIH yd ;%sfldaKhg wkq,ïn folla ,nd .ekSu .s,syS hdfuka th ie,iqfï ±laùfï° 

.egÆ we;s ù ;snqKs' we;eï wfmalaIlhkag ie,iqu we|Sfï° m˙udKh ksjer†j y∫kd 

.ekSug wmyiq ùfuka ≥IAlr;d we;s ù ;sfnkq olakg ,enqKs' 

 fÈa;% igyfka udhsï i,l=Kq lr fkd.ekSu" ksjer†j wkq,ïn yd yev wkq,ïnj,g 

wod< iïu; Ndú; fkdls¯u ksid fndfyda ,l=Kq wysñ jkq ±lsh yels úh' 

woyia yd fhdackd 

 oïje,a uekqfï uQ,Or®uhla jk wkq,ïn yd yev wkq,ïn ,nd .kakd ksjer† 

iïu; l%ufõoh wfmalaIlhka fyd|ska m%.=K l< hq;=h' ,nd.;a wkq,ïn yd yev 

wkq,ïn fÈa;% igyfka we;=<;a ls¯fï iïu; wdldrhka ms<sn| wfmalaIlhka ±kqj;a 

úh hq;=h' uekqï fr®Ldfõ †Ydj ±kqj;a ùu ;=<ska is≥úh yels jer† †Yd.; ùï uÛyrjd 

.; yelsh' iEu úglu uekqu wjika jk úg fÈa;% igyfka o udhsï hd ls¯ug W;aiql 

úh hq;=h' wfmalaIlhka m˙udKh ms<sn| olajk wjOdkh jeä l< hq;=h' tkï úúO

m˙udKhkag wod< ie,iqï we|Su ;=<ska th m%.=K l< hq;=h' ie,iqu we|Sfï° Wmldrl

o;a; ^W;=re †Ydj" m˙udKh" ud;Dldj" ku" †kh" w;aik& igyka flfrys wjOdkh 

fhduq l< hq;=h' 
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m¯laIKh  - CS 05 - uÜgï .ekSfï l%shdj,sh Ndú; lr ° we;s ia:dk lsysmhl W!ks; Wi

  .Kkh ls¯u 

m¯laIKfha wruqK  
uÜgï .ekSfï l%shdj,sh Ndú; lr fmdf<dj u; i<l=Kq lr we;s ia:dk lsysmhl W!ks;

Wi .Kkh ls¯u ms<sn| m%dfhda.sslj m¯laId ls¯u fuys° is≥úh'  

 

m%dfhda.sl m¯laIK m;%sldj 

 flá udr®. fldgila u; msysgd we;s ia:dk 05 la P1, P2, P3, P4 iy P5 f,i kï lr we;' 

 uÜgï .ekSfï l%shdj,sh Ndú; lr by; ia:dk i|yd mdGdxl ,nd f.k ke.=ï neiqï 

 l%uhg ms<sfh< l< j.=j wdY%fhka tu ia:dkj, W!ks; Wi .Kkh lrkak' tu W!ks; 

 Wi wdY%fhka by; udr®. fldgfia †lalv m%ia;d˙lj ksrEmKh lrkak' 

         ie,lsh hq;= lreKq ( 

÷ fuu l%shdj,sh i|yd tla WmlrK ia:dkhla muKla fhdod .kak'

÷ o;a; igyka ls¯u yd .Kkh ls¯u i|yd ° we;s j.=j Ndú; lrkak'  

÷ m<uq ia:dkfha (P1)  W!ks; uÜgu 100 m f,i fhdod .kak'

÷ WmlrKh uÜgï lr we;s nj iy ´kEu mdGdxl 02 la m¯laId ls¯u i|yd 

 m¯laIljrhdg wjia:dj ,nd fokak'    

 

         
uÜgï 

ia:dkh

miq or®Yk 

mdGdxlh

w;rue† 

or®Yk 

mdGdxlh

fmr 

or®Yk 

mdGdxlh

ke.au neiau W!ks; 

Wi (m)
úia;rh 

01 100.00 P1 

02 P2

03 P3

04 P4 

05 P5 

    W!ks; 

Wi 

;sria ≥r 
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak' 

 

mshjr úia;rh fjka l< 

,l=K

1

WmlrKh msysgqùu  
÷   WmlrKfha isg fmr or®Yk ia:dkhg iy miq or®Yk 

    ia:dkhg ≥r o< jYfhka iudk ùu                   ,l=Kq 10  
÷   fmr or®Yk ia:dkh iy miq or®Yk ia:dkh w;r WmlrK   

    msysgqjd we;akï                                                          ,l=Kq 05
÷   WmlrKh fr®Ld iSudfjka msg; msysgqjd we;akï    ,l=Kq 05

10

2 WmlrKh uÜgï ls¯u                                                                                 
                                                                            
                                                                                         ,l=Kq 20                
                                                                                          

                                                                               ,l=Kq 10

                                                                              ,l=Kq 05                                   

20

3 mdGdxl lshùu ^fÈa;%hg f.dia m¯laId lrkak'&  
÷   ´kEu mdGdxl 02la lshùu 

    ^± 1 cm olajd&                                                      ,l=Kq 05 × 2
10

4 mdGdxlh igyka ls¯u ^fÈa;%hg f.dia m¯laId lrkak'& 

÷   fmr m¯laId lrk ,o mdGdxl fol ksjer† ;Srej u;

    igyka ls¯u                                       ,l=Kq 05 × 2

10

5 j.=j iïmQr®K ls¯u  

÷   ksjer† W!ks; Wi .Kkh ls¯u                  ,l=Kq 05 × 4                        
÷   .Kkh ls¯fï ksr®Kdhl fhdod .ekSu            
          ksr®Kdhl 03 u fhdod .ekSu                      ,l=Kq 10
           ksr®Kdhl 02 la fhdod .ekSu                      ,l=Kq 05

20

10

6 †lalv we|Su W!ks; Wi ,l=Kq ls¯u ^uq,a ia:dkh yer& 

 ^± 1 cm olajd&                                                         ,l=Kq 05 × 4 20

uqΩ ,l=Kq 100

         

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 fuu m¯laIKfha° wfmalaIlhka uÜgï WmlrKh f;mdj u; iú ls¯ug hdfï° th 

uÜgï lr .ekSug wkq.ukh lrk jer† l%ufõohka yd ksjer† l%ufõoh fkdokakdlu 

ksid WmlrKh uÜgï lr .ekSug úYd, ld,hla .; ls¯fuka wmyiq;djg m;ajkq ±lsh 

yels úh' uÜgï WmlrKh ia:dk.; lrk ia:dkh ms<sn| fndfyda wfmalaIlhka ±kqj;a ù 

ke;' tkï WmlrKh ia:dk.; fldg ukdj ilid .;a; o th ksjer†j kdNs.; ls¯ug 

wfmdfydi;a jkq olakg ,enqKs' kdNs.; l< WmlrKh ;=<ska uÜgï háfha mdGdxl 

lshùfï° ksjer† yria fl|s ms<sn| wjfndaOh fkdue;sj jer† ;ekaj,g mdGdxl ,nd.kq 

olakg ,enqKs' 
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,nd.;a mdGdxl ke.au neiau l%uhg ls¯fï° mdGdxl we;=<;a l<hq;= wkqms<sfj< ms<sn| 

fkdi,ld ye¯fuka Bg ysñ ,l=Kq wysñlr.;a wfmalaIlhka olakg ,enqKs' ke.au neiau 

.Kkh ls¯fï ksjer† uQ,Or®uh y∫kd .ekSug wfmdfydi;aùfuka we;eï wfmalaIlhka 

W!ks; Wi .Kkh ls¯fï° wmyiq;djg m;aúh' W!ks; Wi ksjer†j fndfyda wfmalaIlhka 

.Kkh l<;a tu W!ks; Wi Ndú; lr udr®. fldgfia †lalvla ksr®udKh m%dfhda.slj 

m%.=K fkdls¯fuka th m%ia;d˙lj ksrEmKhg wfmdfydi;a ù th w;yer oukq ±lsh yels 

úh' 

woyia yd fhdackd 

 fuu m%dfhda.sl m¯laIKh ukdj ie,iqï l< yels yd ksjer† ksr®Kdhlj,g 

fjkalr ,l=Kq ,nd° ;snqKs' fï ksid mqoa., noaO;d we;s ùu wju uÜgul mej;=Ks' tfy;a 

wfmalaIlhka uÜgï WmlrKh Ndú;hg we;s wdOqksl núkaa ñ†h hq;=h' ta i|yd fuh 

jeä wNHdi ixLHdjl ksr; ùfuka m%.=K l< hq;=h' WmlrKh uÜgïlr .ekSug we;s 

ldr®hlaIu mshjr muKla ksjer†j mqyqKq úh hq;=h' mdGdxl lshùug fmr uÜgï háh 

lshùug ukd m%ùK;djla ,nd.; hq;=h' WmlrKh ia:dk.; ls¯fï° uekqï fr®Ldj uOHu 

jkakg iúlr .; hq;= nj;a mdGdxl lshùfï° ksjer† j yd blaukska fidhd .ekSug;a 

W;aiql úh hq;=h' ,nd.;a mdGdxl j.=.; ls¯fï we;sjk ≥Ialr;djka uÛyrjd .ekSug 

ksrka;r wNHdi l< hq;=h' mdGdxl we;=<;a l< hq;= ;sria yd fma<sh ksjer†j wjfndaO lr 

.; hq;=h' iEu W!ks; Wi .Kkh ls¯ulgu wod<j wNHdi lrk úg †lalvla we|Sug 

fm<öu ;=<ska fuu m¯laIKh idr®:lj lr .; yelsh'
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 hdka;%sl ;dlaIKfõoh m%dfhda.sl m¯laIKh 

  

 hdka;%sl ;dCIKfõoh m%dfhda.sl m¯laIK §ksIamdok ;dlaIKh¶ iy §iajhxp, 
;dlaIKh¶ hk lafIa;% hgf;a ilia lr ;snqKs' ta ta †kg m%dfhda.sl m¯laIK 10la A, B, C, D, 
E, F, G, H, I yd J f,i b†˙m;a lr ;snQ w;r wfmalaIlhd úiska wyUq f,i tla m¯laIKhla 

f;dardf.k mehl ld,hla ;=<° th wjika ls¯ug ie,iqï lr ;snqKs' 

m%dfhda.sl m¯laIK yd m¯laIK wxlh 

 ÷ w,aÆjla ksmoùu  (MP 01 isg MP 03 olajd)    

 ÷ w,aÆjla ksmoùu  (MP 04 isg MP 06 olajd)  

 ÷ w,aÆjla ksmoùu  (MP 07 isg MP 09 olajd)       

 ÷ w,aÆjla ksmoùu  (MP 10 isg MP 12 olajd) 

   ÷ fmg%,a tkacsulg wh;a iamr®Yl iy mq,s.= fmaKq mr;rh ilia lr neg˙ 

  oÛr –j,k moaO;sh tl<ia ls¯u (MA 01)

   ÷ by; m%dfhda.sl m¯laIK w;=frka ksIamdok ;dlaIKh hgf;a yd iajhxp,k ;dlaIKh 

 hgf;a tla m¯laIKhla ne.ska idlÉPd lr  we;' 

  
 

  hdka;s%l ;dCIKfõofha m%dfhda.sl m¯CIKh i|yd nyq;r wfmaCIl ms˙ilf.a ±ä 

Wkka≥jla iy Woafhda.hla olakg ;snQ w;r" §iajhxp, ;dCIKh¶ m%dfhda.sl m¯CIKfha 

tka‚ul fldgia y∫kdf.k tajd ksjer†j .,jd iú ls¯u ksjer†j is≥lr we;s nj m%or®Ykh 

úh' fuys° hï fldgila iSreudrelr ñkqï lshùu ms<sn|j wfmalaIlhd m%dfhda.slj ±k .; 

hq;=j we;' Tyq th mdi, ;=< fyda lr®udka; Yd,djla ;=< fyda m%.=K l< hq;=h' tfukau úúO 

jr®.fha jdykj, fldgia msysgk wdldrh ms<sn|j wfmalaIlhska wjfndaOfhka isáh hq;= fõ' 

;jo fudagr® r:hl hï fldgila y∫kd .;aúg tu fldgfiyss l%shdld˙;ajh yd Bg wod< 

fldgia ms<sn|j wfmalaIlhd fyd| wjOdkhlska isáh hq;=h' 

 ;j o ksIamdok ;dCIKh m%dfhda.sl m¯CIKfha ° wdjqo iy WmlrK ksjer† j 

f;dard f.k ksIamdok ls%hdj,shl ° is≥ l< hq;= mshjr uekúka m%.=K lr" meñK ke;s nj o 

Tjqka ;=<ska m%or®Ykh jq◊' fuhg fya;= ù we;af;a ksIamdok ;dlaIKfõoh i|yd jQ m,mqreoao 

yd l=i,;dj mdi, ;=<ska fyda lr®udka; Yd,djlska fyda ,nd fkd.;a njhs' fuys° úfYaIfhka 

ksIamdok l%shdj,sh ms<sn| tkï ie,iqï lshùu" ta wkqj uekSu" i,l=Kq ls¯u" lemSu" ú°u" 

yev.ekaùu" tl,ia ls¯u yd ksuyï ls¯u ms<sn| l=i,;dj jr®Okh lr f.k fkdue;s nj 

meye†,s úh' ;jo f,ah;a ueIska l%shd ls¯fï ta i|yd wfmalaIlhka jeä ms˙ila ±lajQ ≥r®j,;d 

ksid th ksishdldrj ls¯ug wmyiq úh' 
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hdka;%sl ;dlaIKfõoh m%dfhda.sl m¯laIKh 

  

÷ ksIamdok ;dlaIKfõoh 

 Ú ,S mdoula ksmoùu (MP 01 isg MP 12 olajd)  
 Ú ;yvqjla u.ska ng fldgila ksmoùu (MP 13 isg MP 14 olajd)  
 Ú jev fldgila f,a;hl ,shùu (MP 15 isg MP 16 olajd)
   

÷ iajhxp,  ;dlaIKfõoh 

  Ú tka‚ul fldgia tl,i (MA 01 isg MA 06 olajd)

  

ksIamdok ;dlaIKfõoh

m¯laIKh  - MP 11 - ,S mdoula ksmoùu

m¯laIKfha wruqK  

 fuu m¯laIKfha° ksIamdok ;dlaIKfõoh i|yd Ndú; jk ñkqï WmlrK" i,l=Kq 

ls¯fï WmlrK" ú≥ï WmlrK" lemqï WmlrK yd ksuyï ls¯fï WmlrK ksjer†j 

f;dardf.k wjYH;dj i|yd wdrlaIs;j Ndú; ls¯u uQ,sl wruqKla jk w;r tla tla 

WmlrKh Ndú;fhka is≥lrk l%shdj,sfha mshjr wkqms<sfj<ska Ndú; ls¯fï l=i,;dj yd 

yelshdj wfmalaIlhkaf.ka m¯laId ls¯ug o wruqKq lr we;' 

m%dfhda.sl m¯laIK m;%sldj 

 

 Tng mdoula iE°u i|yd ,S lene,a,la imhd we;' mdofï udk fï iuÛ wuqKd we;s 

 bx‚fkare Ñ;%fhys olajd we;' 

 bx‚fkare Ñ;%fha we;s ñkqï" ,E,s lene,a, u; i,l=Kq lrkak'

 i,l=Kq lr.;a ,E,s lene,a, m¯laIljrhd fj; we.hSu i|yd b†˙m;a lrkak '

 ,E,s lene,a, bx‚fkare Ñ;%fha olajd we;s wdldrhg wjYH m˙† iq≥iq l%uhlska lmkak'

 bx‚fkare Ñ;%fha olajd we;s is≥re iy yev;, hkd†h ilikak'

 Ñ;%fha ° we;s ñkqï iy iyk iSudj,g wkqj ksuejqï lrkak'

 Tng hï o;a;hla imhd fkdue;s nj yefÛa kï iq≥iq w.hla Wml,amkh lrkak' 

 th m¯laIKh wjidkfha úNd. m¯laIlg okajkak' 
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

         

mshjr úia;rh fjka l< 

,l=K 

1
iDcqfldaKdldr yevhg msysgk fia kshdul ∞r i,l=Kq ls¯u 

^tla ∞rhla i|yd ,l=Kq 05 ne.ska& 
10

2
is≥re fol ksjer† ñkqïj,g wkqj ,l=Kq ls¯u 

^tla uOH fr®Ldjlg ,l=Kq 05 ne.ska fr®Ld y;r i|yd&   
20

3
is≥re flakaø folu i|yd kshñ; ia:dkj, ue† fmdxÑ i,l=Kq 

fh°u ^i,l=Klg ,l=Kq 05 ne.ska& 
10

4

   

iDcqfldaKdi%dldr yevfhys ksjer† †. iy m<, ± 1.0 mm 

ksrjoH;djlska i,l=Kq ls¯u 

^†.g ,l=Kq 05,  m<,g ,l=Kq 05& 
10

5
iq≥iq l,ïm l%uhla Ndú; lrñka ksjer†j ú≥ï fïih u; jev 

fldgi iúlr .ekSu" ,E,a, hgg ,S lene,a,la ;nd ±äj iú 

lr ;sîu iy ksjer† uÜgug iúlr ;sîu ^ks¯laIKh u;& 
10

6 ksjer†j flakaø msysgk fia is≥re ú°u ^is≥rlg ,l=Kq 05 ne.ska&  

^ks¯laIKh u;& 
10

7 ,E,af,a odrh uqyqK;a iuÛ 90° lska ± 2° ksrjoH;djlska hq;=j 

;sîu ^jl%dldr odr iy iDcq odr i|yd ,l=Kq 05 ne.ska&  
10

8
,E,af,a uqΩ ksjer†j ;sîu ̂lsh;a myr ,E,a, ;=<g ldje° fkdue;s 

nj& 
10

9 is≥re iy odrj, lgqfldfyd,a je,s lvodis fhdod bj;a lr 

;sîu 
10

uqΩ ,l=Kq 100
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m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

  fuu m¯laIKfha°  wfmalaIlhka  ;u m%dfhda.sl m¯ÈK m;%sldjg wkqj is≥l< hq;= 

ldr®hh ms<sn|j uQ,sl wjfndaOh ,nd we;s nj;a" nyq;r wfmalaIlhska ;=<ska ms<sìUqq jqjo" jl% 

fr®Ld yd fldaK we|Sfï° ±lajQfha wvq l=i,;djls'

 fuys° ksIamdok l%shdj,sh i|yd ksjer† wdjqo f;dard .ekSu wfmalaIlhka ;=<ska ms<sìUq 

jqjo" nyq;rhla imhd ;snQ wdjqoj,ska w;a wdjqo Ndú;hg jeä jYfhka fm<Uqks' tu.ska tu 

ldr®h ls¯u i|yd ±ä m˙Y%uhla iy ld,hla jeh ls¯ug wfmalaIlhska yg is≥úh' kuq;a wvq 

Y%uhlska yd flá ld,hlska myiqfjka ldr®h ls¯ug imhd ;snQ n,fõ. wdjqo Ndú;h b;d 

iqΩ wfmalaIlhka ixLHdjla muKla Ndú; lrkq olakg ,eìKs' 

woyia yd fhdackd 

wfmalaIlhka fuu ksIamdok ;dlaIKfõofha m%dfhda.sl m¯laIKh idr®:l lr.ekSug 

kï jev fldgila u; ldr®ñl we|Su is≥ ls¯fï° iDcq fr®Ld fukau jl% fr®Ld iy fldaK 

we|Sfï yelshdj jr®Okh lr .; hq;=h' ;jo fï i|yd Ndú; l< hq;= ksjer†u ñkqï WmlrK 

ms<sn| wjfndaOhla o jr®Okh lr.; hq;=hs' m%dfhda.sl m¯laIK is≥ls¯fï° wfmalaIlhka ;=< 

idïm%odhsl w;a wdjqo fukau tu ldr®hu is≥lrk n,fõ. wdjqo yd WmlrK ksjer†j yd 

wdrlaIs;j Ndú; lrk wdldrh ms<sn| yqrelrúh hq;=h' 
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m¯laIKh   - MP 13 - ;yvq u.ska ng fldgila ksmoùu 

m¯laIKfha wruqK  
  fuu m¯laIKfha f,day ;yvqjla u; ksjer† wdjqo yd WmlrK Ndú;fhka ldr®ñl

 Ñ;%hla we|Su ksjer†j is≥re ú°u" iq≥iq lemqï WmlrK Ndú;fhka wjYH fldgia lmd 

 .ekSu" yevhï ls¯fï ksjer† l%uh Ndú;fhka ksuyï ls¯u tl,ia ls¯fï yelshdj yd

 l=i,;dj m¯laId ls¯u wfmalaId lrhs' 

m%dfhda.sl m¯laIK m;%sldj

 

 wuqKd we;s rEmfha we;s wdldrhg Tng ng fldgila iE°u i|yd wjYH ;yvq lene,a,la

 imhd we;' ng fldgi ksmoùug wjYH udk weuqKqfï olajd we;' 

 weuqKqfï olajd we;s wkaoug ieliSu i|yd ;yvq lene,a, u; i,l=Kq lrkak' 

 i,l=Kq lr.;a ;yvq lene,a, m¯laIljrhd fj; we.hSu i|yd b†˙m;a lrkak' 

 ;yvq lene,a, iq≥iq m˙† lmkak'

 rEmfha olajd we;s wkaoug kukak' 

 rEmfha olajd we;s wdldrhg ñáhï lrkak'

 rEmfha we; ñkqï iy iyk iSudj,g wkqj ksuejqï lrkak' 

 Tng hï o;a;hla imhd fkdue;s nj yefÛa kï iq≥iq w.hla Wml,amkh lrkak' 

 th m¯laIKh wjidkfha úNd. m¯laIlg okajkak' 

 

we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

        

mshjr úia;rh fjka l< 

,l=K 

1
iDcqfldaKdldr yevhg msysgk fia kshdul ∞r i,l=Kq ls¯u 

^tla ∞rhla i|yd ,l=Kq 05 ne.ska& 
10

2
kud .ekSug wjYH ;yvq lene,af,a †. iy m<, ksjer†j i,l=Kq 

ls¯u  ^†.g ,l=Kq 05,  m<,g ,l=Kq 05&  20

3
keuqï odr iudka;rj i,l=Kq ls¯u

^∞r 2 la i|yd ,l=Kq 05 ne.ska& 
10

4   keuqï odr Tiafia kud .ekSu ^∞r 2 la i|yd ,l=Kq 10 ne.ska& 20

5
is≥re fol ksjer†j i,l=Kq lr ue† fmdxÑ i,l=Kq fhdod ú°u 

^tla is≥rlg ,l=Kq 05 ne.ska& 10

6 ksjer† ñáhï ls¯u ^tllg ,l=Kq 05 ne.ska& 10

7 iDcq∞rj, uÜgï nj ± 1 mm  ksrjoH;djlska mej;Su 10
8 ∞rj, lgq fldfy,a bj;a lr ;sîu 10

uqΩ ,l=Kq 100
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m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 fuu m%dfhda.sl m¯laIKfha° jeä wfmalaIlhka ms˙ila ;yvq lene,a, u; ksjer† 

WmlrK Ndú;fhka ñkqï f.k i,l=Kq lrkq olakg ,enqK o" wfmalaIlhska ms˙ila 

;yvqj u; i,l=Kq ls¯ug Ndú; lrk ksjer† WmlrK ms<sn| wjfndaOhla ke;s nj 

olakg ,enqKs' ;jo kejqqï odr iDcqj kjd .ekSu i|yd Ndú; l<hq;= l%shdudr®. ms<sn| 

wfmalaIlhka nyq;rhla wkjfndaOfhka l%shdlrk njla olakg ,enqKq w;r ;yvqj u; 

is≥re ú|Sfï ksjer† l%shdms<sfj< ms<sfj<ska wkq.ukh lrkq olakg o fkd,enqKs' ;jo 

nyq;r wfmalaIlhka ms˙ila fuu ng fldgi tl,ia ls¯fï° Bg iq≥iq ksjer† l%shdms<sfj< 

wkq.ukh lrkq olakg fkd,enqKs' 

woyia yd fhdackd 

 

 ;yvqjla u; ldr®ñl Ñ;%hla i,l=Kq ls¯fï° wosk lgqj Ndú; l< hq;=h hkak 

ms<sn|j wfmalaIlhka ±kqj;aj meñKsh hq;=h' ;yvq keùfï° kejqï ∞rh iDcqj .ekSfï l%u 

Ys,am ms<sn| mqyqKqjla wfmalaIlhska ;=< jr®Okh l< hq;=h' fldgia tl,ia ls¯fï° ñáhï 

(Pop rivet Gun) WmlrKh Ndú; lrk wdldrh ms<sn| ksjer† l=i,;d wfmalaIlhska ;=< 

we;s l< hq;=h' 
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m¯laIKh   - MP 16 - jev fldgila f,ah; ,shùu 

m¯laIKfha wruqK  
  ,shjk mÜg,hl uQ,sl fldgia y∫kd .ekSu" lemqï wdjqo flakaø.; ls¯u" jev fldgi

 ilalhg iú ls¯u hkak iy uqyqK;a ,shùu" iudka;r ,shùu yd ñkqï WmlrK  Ndú;h

 ms<sn| wfmalaIlhdf.a yelshdj yd l=i,;dj m¯laId ls¯u wfmalaId fl˙◊' 

m%dfhda.sl m¯laIK m;%sldj

 

 Tng khsf,daka o~q lene,a,la ^wÛ,a 1l úIalïNh iy wÛ,a 4la †.& imhd we;' ,shjk 

 mÜg,h (Lathe Machine) Ndú;fhka wuqKq we;s rEmfha olajd we;s wdldrhg fldgila 

 ksmoúh hq;=j we;' 

 

 ,l=Kq ,nd °fï° my; i|yka lreKq ms<sn|j ie,ls,su;a fõ' 

 1' wdrlaIdld¯ f,i lemqï wdjqoh iú ls¯u (safely fixing the cutting tool) iy ,shjk

  mÜg,h iQodkï ls¯u

 2' jev fldgi l,ïm ls¯u (clamping)
 3' uqyqki ,shùu (facing)
 4' jev fldgi ksjer† l%ufõoh wkqj ksmoùu (simple turning)

 Tng hï o;a;hla imhd fkdye;s nj yefÛa kï" iq≥iq w.hla Wml,amkh lrkak' 

 th m¯laIKh wjidkfha° úNd. m¯laIlg okajkak' 

  

we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

        

mshjr úia;rh fjka l< 

,l=K 

1 hka;%fhys ú≥,sh úikaê lr we;a±hs m¯laId ls¯u 10

2
,shjk mÜg,a ^f,ah;& lemqï wdjqoh (cutting tool)  ksjer†j iú 

ls¯u 
20

3 jev fldgi ksjer†j l,ïm ls¯u ^;=ka ykq l,ïmh u.ska& 10

4   jev fldgi uqyqK; ,shùu (facing) ^tla me;a;la muKla& 20

5
jev fldgi ir, ,shùu (simple turning) jrlg l=vd m%udKhla 

ne.ska le,smrh Ndú; lrñka úIalïNh wvq ls¯u ^tla jrla uek 

ir, ,shùu i|yd ,l=Kq 10 ne.ska&

30

6 jev fldgi ± 1.0 mm ksrjoH;djlska ;sîu 10

uqΩ ,l=Kq 100
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m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

  fuh ksIamdok ;dlaIKfõoh m%dfhda.sl m%Yakhla jk w;r tu m¯laIK m%Yak m;%h 

fyd|ska lshjd ldr®hhg iQodkï jqjo wfmalaIlhska ,shjk mÜg,h uQ,sl fldgia y∫kd 

.ekSu ms<sn|j nyq;rhla widr®:l úh' ;jo lemqï wdjqo ia:dk.; ls¯u yd flakaø.; ls¯fï 

uQ,sl l=i,;dj b;d my< uÜgul mej;=Ks' jev fldgi iú ls¯fï l=i,;dj iqΩ msrsila 

ukdj ms<sìUq l< w;r hka;%h l%shd;aul lrk ms<sfj< ms<sn|j fndfyda wfmalaIlhska ;=< 

wjfndAOhla fkd;sìKs' 

 

 uqyqK;a ,shùu iy iudka;r ,shùu ms<sn| w,am ±kqula wfmalaIlhka ;=< ms<sìUq 

flreK o th ksjer† ñkqulg wkqj WmlrK Ndú;fhka is≥ls¯fï yelshdj m%.=K lr 

we;s njla olakg fkd,enqK ;rï h' ;jo n,fõ. hka;%hla jk fuu ,shjk mÜg,h 

l%shdlrùfï ° wfmalaIlhd úiska ms<sme†h hq;= wdrlaIs; ms<sfj;a wkq.ukh ls¯ug fm<öu 

o w,am jYfhka fmkakqï flreKs' 

woyia yd fhdackd 

wfmalaIlhd m%dfhda.sl m¯laIKhg uqyqK°ug m%:u ksIamdok ;dlaIKfõofha n,fõ. 

hka;% hgf;a Ndú; jk ,shjk mÜg,h ms<sn| fldgia" ñkqï WmlrK iy tys Ndú; 

is≥lrk wdldrh ksjer†j mqre≥ mqyqKq ù meñ”u ;=<ska fujeks m%dfhda.sl m¯laIKhlg 

idr®:lj uqyqK °fï yelshdj mj;S' 

,shjk mÜg,h ksjer†j Ndú;h ms<sn|j wfmalaIlhka ;=< m%dfhda.sl yqrej ,nd 

°u;a fÈa;% pd˙ld ;=<ska ;j≥rg;a ±kqu ;yjqre lr m%dfhda.sl m¯laIK i|yd wfmalaIlhka 

fhduqq lrúh hq;=h'
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m¯laIKh   - MA 01 - msiagk iy iïnkaOl o~q tl,i 

m¯laIKfha wruqK  
  fuys° wfmalaIlhka tka‚ul fldgia y∫kd .ekSu" .e,ùu yd iú ls¯u ksjer† 

 wkqms<sfj<ska is≥ ls¯u" fï i|yd ksjer† wdjqo yd WmlrK Ndú; ls¯u" iq≥iq ñkqï 

 WmlrK Ndú; lr ñkqï ,nd .ekSu hk l=i,;d m¯laId ls¯u wruqK fõ' 

m%dfhda.sl m¯laIK m;%sldj

 

 my; i|yka wdjqo" WmlrK iy tka‚ï fldgia Tng imhd we;' 

 1' .,jd fjka lrk ,o iïnkaOl o~q (connecting rod) tl,il my; ±lafjk fldgia 

   (a)  iïnkaOl oKa~ (connecting rod) 
   (b)  uyfldka fnhd˙ï (big - end bearing) iy l=Ω jeiau (bearing cap)
   (c)  uyfldka fmdg weK 

 2' .,jd fjka lrk ,o msiagk tl,il ^msiagka j<Æ rys;& my; ±lafjk fldgia 

   (a)  msiagkh

   (b)  msiagka weKh (gudgeon pin)
   (c)  msiagka uq≥ w.=Ω (snap rings)
 3' uq≥ w.=Ω .e,ùfï w~q - 01
 4' me;,s bial=remamq kshka lÜg, - 01
 5' mr;r o~q (spacer rods)
 6' ñáh (500g)
 7' uyfldka fmdg weK .e,ùu i|yd iq≥iq fmÜá h;=re 

 8' wNHka;r uhsfl%dógr® bial=remamq wdudkh (50 − 70 mm) - 01 
 9' wNHka;r uhsfl%dógr® bial=remamq wdudkh (0 − 50 mm) - 01
 10' ndysr uhsfl%dógr® bial=remamq wdudkh (50 − 70 mm) - 01
 11' ndysr uhsfl%dógr® bial=remamq wdudkh (0 − 50 mm) - 01
 12' jZkshr® le,smr® (0 − 10 cm) - 01
 13' jHjr®; frkaÑ (torque wrench) (10 − 100 Nm) - 01
 14' iamr®Yl wdudk (feeler gauge) - 01
 15' o~q w~qj iy ,S wv  

 16' jdfka flda≥j (30 cm) - 01

 by; i|yka wdjqo iy WmlrK Ndú; lr my; oelafjk ldr®h bgq lrkak' 

 (i) iïnkaOl oKaf~ys uyfldka fmdg weK u; jHdjr®;hla fhdod fnhd˙ka l=Ω 

  jeiau fnhd˙ï rys;j iïnkaOl oKa~g iú lrkak' 

 (ii) iïnkaOl oKafå uyfldka wNHka;r úIalïNh uek .kak' ^fnhd˙ï rys;j& 

 (iii) uyfldka wNHka;r úIalïNfha idudkH w.h my;skaa igyka lrkak' 

  ................................................................................................................
 (iv) kej; uyfldka l=Ω jeiau .,jkak' 

 (v) by; fok ,o ishÆ tka‚ï fldgia ^msiagk we;=Æj& kej; tl,ia lrkak' 

  uyfldka fmdg weK jHjr®;h - 15 Nm 
 

 ie,lsh hq;=hs' 

 ,l=Kq ,nd °fï ° my; i|yka lreKq i,ld n,kq ,efí' 

 1' tla tla ldr®hh i|yd ° we;s WmlrK w;=frka ksjer† fyda jvd;a iq≥iq WmlrK

  Ndú;h 

 2' Wmdx. ksjer† j y∫kd .ekSu 

 3' .e<ùfï° yd iú ls¯fï° iïu; l%ufõo Ndú; ls¯u 

 4' ñkqïj, ksjer†;dj 
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

        

mshjr úia;rh fjka l< 

,l=K 

1 iïnkaOl oKa~ ksjer†j o~q w~qfõ iú ls¯u 10

2
iïnkaOl oKa~g fmdg weK fhdod fnhd˙ka l=Ω jeiau iïnkaO 

ls¯u 
10

3 uyfldka fmdg weK i|yd ksjer† jHdjr®; fh°u (15 ± 2 Nm) 15

4   
iïnkaOl oKafå uyfldka úIalïNh wju jYfhka ;=ka 

;eklskaj;a uek .ekSu ^uhsfl%dógr bial=remamq wdudkh fyda 

jZkshr® le,smrh Ndú;fhka& 

15

5 tu úIalïNfha idudkH w.fha ksjer†;dj ^wdikak ± 0.5 mm) 10

6 msiagka weKh fhdod iïnkaOl oKa~g msiagkh iú ls¯u 10

7 ksjer†j uqq≥ w.=Ω fh°u 10
8 ° we;s tka‚ï fldgia ish,a, ksjer†j tl,ia ls¯u 20

uqΩ ,l=Kq 100

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

  fuys° jeä wfmalaIl ms˙ilg tka‚fï fldgia m%dfhda.slj y∫kd .ekSu ms<sn| 

w,am ±kqula we;s nj olakg ,enqKs' ;jo tka‚fï fldgia .e,ùu yd iú ls¯u ksjer† 

wkqms<sfj<ska is≥ ls¯u;a" ta i|yd ksjer† wdjqo yd WmlrK Ndú;hka ms<sn| w,am yqrejla 

we;s nj m%or®Ykh úh' fuys° ñkqï WmlrK ksjer†j f;dard .;a; o tajd Ndú; lrñka 

tka‚fï úúO fldgiaj, ñkqï ksjer†j .ekSfï yelshdj o wfmalaIlhka ;=< w,am nj 

m%or®Ykh úh' 

woyia yd fhdackd 

wfmalaIlhka iajhxp, ;dlaIKfõoh hgf;a m%dfhda.sl m¯laIKh i|yd uqyqK °ug 

kï tka‚ul uQ,sl fldgia m%dfhda.slj ±l tajd .,jd n,d kej; iú ls¯fï yelshdfjka 

yd l=i,;djfhka hqla;j meñ”u jeo.;a fõ' tu fldgia .e,ùfï° yd iú ls¯fï Ndú; 

lrk ksjer† l%shd ms<sfj;a ms<sn| wfmalaIlhka ;=< ukd wjfndaOhla we;s lrúh hq;=h' 

;jo ñkqï WmlrK Ndú; ls¯fï wdrlaIs; yd ksjer† l%shd ms<sfj< ms<sn| yelshdj yd 

l=i,;djh o wfmalaIlhka ;=< ;j≥rg;a jr®Okh lrúh hq;=h' 
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   ú≥,s yd bf,lafg%dksl ;dlaIKfõoh m%dfhda.sl m¯laIKh 

 ú≥,s yd bf,lafg%dksl m%dfhda.sl m¯laIKh §ú≥,s¶ iy §bf,lafg%dksl¶ hk úIh lafIa;% 

folu wdjrKh jk m˙† fldgia follska iukaú; jk f,i ilia lr ;snqKs' ta ta †kg tlsfklska 

fjkia jQ m%dfhda.sl m¯laIK 10la ELN01, ELN02, ELN03, ELN 04 iy ELN 05 wd° jYfhka 

b†˙m;a lr ;snQ w;r wfmalaIlhd úiska wyUq f,i tla m¯laIKhla f;dardf.k mehl ld,hla 

;=<° th wjika ls¯ug ie,iqï lr ;snq◊' fuys° mehl ld,h ;=< wfmalaIlhd i;= ú≥,s yd 

bf,lafg%dksl hk úIh fÈa;%hka folu we.hSug ,la lrk ,°'  

m%dfhda.sl m¯laIK jr®.h yd m¯laIK wxlh 

  ÷ tl,d ú≥,s m˙m: ia:dmkh ^flfjks msgqjdkla ia:dmkh ls¯u& 

    (EL 01, EL 02, EL 03)  

  ÷ tl,d ú≥,s m˙m: ia:dmkh ^ú≥,s mykA m˙m:hla ia:dmkh ls¯u& (EL 04)  

  ÷ j<Æ m˙m: ia:dmkh (EL 05) 

  ÷ g%dkaisiagrhla jr®Olhla f,i Ndú; ls¯u (EN 01) 

  ÷ g%dkaisiagrhla iaúphla f,i Ndú; ls¯u (EN 02)  

  ÷ ldrld;aul jr®Olhla Ndú;fhka ix{d jr®Okh  (EN 03)

  ÷ ir, Odrd iemhqula tl,ia ls¯u  (EN 04)

  ÷ oajdr Ndú;fhka m˙m:hla tl,ia ls¯u (EN 05)  

  by; m%dfhda.sl m¯laIK jr®. w;=frka m¯laIK 4la f;dardf.k ta ms<sn|j idlÉPd lr we;' 

 iuia;hla f,i .;a úg ú≥,sh yd bf,lafg%dksl m%dfhda.sl m¯CIK i|yd b†˙m;a jQ 

wfmaCIlhska w;=frka ie,lsh hq;= ms˙ila b;d idr®:l j thg uqyqK fok ,°' wfmalaIlhska i|yd 

ú≥,s fÈa;%hg wod< m%dfhda.sl m¯laIKh iy bf,lafg%dksl fÈa;%hg wod< m%fhda.sl m¯laIKh 

hk fldgia folu mehla we;=<; ksu ls¯u l< hq;= úh' tys° nyq;r wfmalaIlhska ms˙ila ú≥,s 

fÈa;%hg wod< m%dfhda.sl lghq;= idr®:lj ksu lrk ,°' 

 ú≥,s m˙m: ia:dmkfha ° wfmalaIlhska b;d Wkka≥fjka ú≥,s /yeka we°u is≥ l< w;r" 

bf,lafg%dksl m˙m: tl,ia ls¯fï ° o b;d idr®:l j ukd ksudjlska yd b;d ksjer† f,i m˙m: 

tl,ia ls¯u is≥ l<y' flfia kuq;a wfmaCIlhska uqyqK ≥ka ndysr .egÆ u`.yrjd f.k b;d 

idr®:lj m%dfhda.sl lghq;= is≥ lrk ,o w;r" iq≥iq we∫ñka iy me<≥ñka ieriS fyd| iQ∞kulska 

hq;=j m¯CIKhg uqyqK fok ,°' m%dfhda.sl m¯CIKh i|yd wjYH jQ wdjqo yd WmlrK m¯CIK 

uOHia:dk fj; imhd °fuka mdi,aj, ú≥y,am;sjreka fuka u úIhh Ndr .=rejreka ,nd ≥ka 

iyfhda.h b;d by< uÜgul mej;=◊'
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m¯laIKh  -  EL 03 -  tl,d ú≥,s m˙m: ia:dmkh 

m¯laIKfha wruqK  

 wka;r®cd;sl ú≥,s bx‚fkare wKmk;aj,g wkql+, .Dy ú≥,s m˙m:j, Ndú; jk Wmdx. 

 y∫kd .ekSu" ú≥,s /yeka we|Sfï m˙m:hl md,k w;sfr®l Wmdx." ia:dmkh ls¯fï 

 yelshdj m%or®Ykh ls¯u fuu  m¯laIKfha wruqK fõ' 

m%dfhda.sl m¯laIK m;%sldj 

 1.    my; rEmfha olajd we;s m˙† ilia lrk ,o .Dyia: ú≥,s m˙m: ia:dmkhg fhdod .; yels 

  fnod ye¯fï mqjrejla (Distribution Board) iys; wdor®Y wegjqula 240V/5A, 240V/13A yd 

  240V/15A flfjks msgjdka iy m˙jrK bj;a lr w.% ilik ,o ú≥,s /yeka Tng imhd

  ° we;' 

  

 

 2.    weïmshr® 15 l ú≥,s Odrdjla ,nd .kakd ú≥,s WmlrKhla Ndú; ls¯ug fhd∞ .; yels 

  jvd;au iq≥≥ flfjks msgjdk f;dard" th ksjer† ú≥,s /yeka (Cables) fhdod f.k fnod 

  ye¯fï mqjrefõ we;s ksjer† isÛs;s m˙m: ì|skhg iïnkaO (MCB) iïnkaO lrkak'

  flfjks msgjdk PVC  fmÜáhg iú ls¯ug wjYH fkdfõ' ksjer† f,i ú≥,s /yeka 

  weñKSu muKla m%udKj;a fõ' 

ie,lsh hq;=hs 

 ÷  Tnf.a jev ia:dkhg imhd we;s Wmdx." øjH yd wdjqo w;=frka ksjer† ≤ muKla f;dard.; 

  hq;=h' 

 ÷  fuys° m˙m:hg ú≥,s iemhqula ,nd fkd†h hq;=h' 

 

,l=Kq ,nd °fï ° my; i|yka lreKq ms<sn| j ie,ls,su;a fõ' 

 ÷  ú≥,s Wmdx. iy tajdfha idudkH je.hQ w.hka ksjer†j y∫kd .ekSu 

  ÷  ksjer† ikakdhl yd ksjer† ú≥,s Wmdx. f;dard .ekSu 

 ÷  m˙m:fha ksrjoH;dj 

 ÷  ú≥,sh iïnkaO IEE  kS;s ud,djg yd iïu;hkag wkql+,j ldr®hh ksu ls¯u 
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh        

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

 

mshjr úia;rh fjka l< 

,l=Kq 

1

ksjer† f;dard .ekSu yd y∫kd .ekSu 

÷  ksjer† flfjks msgjdk f;dard .ekSu (15A) 
÷  ksjer† ú≥,s /yeka f;dard .ekSu (7/0.67)
÷  ksjer† isÛs;s m˙m: ì|skh f;dard .ekSu (16A MCB)

15
15
10

2

ksjer† l%ufõo wkq.ukh 

÷  ,sys,a fkdjk f,i ikakdhl w.% Wmdx.j,g iïnkaO ls¯u

    

 

 

i„ù w.% fol i|yd       ,l=Kq 05 × 2 = 10hs

WodiSk w.% fol i|yd    ,l=Kq 05 × 2 = 10hs

N+.; w.% fol i|yd       ,l=Kq 05 × 2 = 10hs

30

3

m˙m:fha ksjer†;dj 

÷  m˙m:fha i„ù ú≥,s /yek ^≥Uqre& flfjks msgjdfka ol=Kqmi

   w.%hg yd ú≥,s m˙m: fnod ye¯fï mqjrefõ 16A  isÛs;s m˙m:

   ì|skhg iïnkaO lr ;sîu 

÷  WodiSk ú≥,s /yek ^ks,a& flfjks msgjdfka jïmi w.%fha isg 

   m˙m: ì|skfha WodiSk Bus bar  tlg iïnkaO lr ;sîu 

÷  flfjks msgjdfka N+.; l< w.%h fld< yd ly ú≥,s /yek 

   u.ska m˙m: ì|skfha Earth Bus Bar fj; iïnkaO lr ;sîu 

10

10

10

uqΩ ,l=Kq 100

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

  fuys° m%dfhda.sl m¯laIKh i|yd wjYH Wmdx. jer† f,i f;dard .ekSu ksid 

wfmalaIlhka myiqfjka ,nd .; yelsj ;snQ ,l=Kq wysñ lr.;a wjia:d ±lsh yels úh' fuu 

m¯laIKfha myiq;dj jeä njla olakg ;snqKq w;r fndfyda ms˙ila idr®:lj m¯laIKh 

i|yd uqyqK fokq olakg ,enqKs' fuu m¯laIKh i|yd úúO m%udKfha ú≥,s /yeka lmd 

m˙jrK bj;a lr ikakdhl ksrdjrKh lr w.% ilid ;snQ w;r widr®:l jQ wfmalaIlhka 

fndfyda úg widr®:l jQfha jer† /yeka f;dard .ekSu ksid nj olakg ,enqKs'

woyia yd fhdackd 

 m˙m: ia:dmkhg wod<j Ndú; lrk WmlrK yd Wmdx. ms<sn|j wfmalaIlhka 

;=< ukd y∫kd .ekSfï yelshdjla mej;sh hq;= w;r" WmlrK Ndú;fha ukd mqyqKqjla 

wfmalaIlhd ;=< ;sîfuka ld,h l<ukdlrKh lr .ekSfï yelshdj jr®Okh lr .;

yelsh' bf,lafg%dksl fldgi;a wfmalaIlhd fuu mehl ld,h ;=<u wjika l< hq;= 

neúka th b;d jeo.;a fõ' m˙m: ia:dmkfha° m%Odk jYfhka ú≥,sh iïnkaO IEE kS;s 

ud,djg wkql+,j ldr®hhka ksu ls¯u is≥ l< hq;= w;r" wfmalaIlhka úiska ú≥,s 

ia:dmkj,g wod<j IEE kS;s ud,dj b;du;a fyd|ska wOHhkh lr ;sìh hq;=h' ú≥,s 

/yekaj, m%udK iy tajd u.ska f.k hd yels Odrd m%udKhka ms<sn|j wfmalaIlhka 

wOHhkh lr ;sìh hq;=h' tfukau úúO Wm m˙m: i|yd fhdod .kakd is.s;s m˙m: 

ì|skhkays je.hQ w.hka (rated values)  ms<sn|j wfmalaIlhka i;= ±kqu jr®Okh lr.;

hq;=h'    

 flfjks msgqjdkla ia:dmkfha° i„ù" WodiSk iy N+.; hk ú≥,s /yeka iïnkaO 

l< hq;= ms<sfj< iy tu /yeka i|yd fh†h hq;= iïu; jr®Khka wd†h ms<sn|j 

.=rejrhd úiska wfmalaIlhka ±kqj;a l< hq;=h' 
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m¯laIKh  -  EL 04 -  tl,d ú≥,s m˙m: ia:dkh 

       ^;ksux jyrejla" ú≥,s myk iy fnod ye¯fï mqjrej /yeka u.ska iïnkaO ls¯u&

m¯laIKfha wruqK  

ú≥,sh iïnkaO IEE kS;s ¯;s ud,djg wkql+,j ú≥,s /yeka f;dard .ekSu yd we°u" WmlrK 

f;dard .ekSu yd iïnkaO ls¯u iy tajd ksjer† l%shdld˙;ajhg m;a ls¯fï l=i,;djh we;s 

ls¯u fuu m¯laIKfha wruqK fõ' 

m%dfhda.sl m¯laIK m;%sldj 

 1.    my; rEmfha olajd we;s m˙† ilia lrk ,o .Dyia: ú≥,s m˙m: ia:dmkhg fhdod .; yels 

  fnod ye¯fï mqjrejla (Distribution Board) iys; wdor®Y wegjqula" 240V ;ksux jyrejla 

  (One way one gang switch), 240V/5A negka fyda,avrhla (Battern Holder) iy m˙jrK 

  bj;a lr w.% ilik ,o ú≥,s /yeka Tng imhd we;' 

  

 

 2.    ksjer† ú≥,s /yeka (Cables) fhdod .ksñka fyda,avrh yd jyrej iïnkaO lr" tajd m˙m:

  fnod ye¯fï mqjrefõ we;s ksjer† isÛs;s m˙m: ì|skhg iïnkaO lrkak' jyrej PVC 
  fmÜáhg yd fyda,avrh rjqï fndf,dlalhg iú ls¯ug wjYH fkdfõ' ksjer† f,i ú≥,s 

  /yeka weñKSu muKla m%udKj;a fõ' 

ie,lsh hq;=hs 

 ÷  Tnf.a jev ia:dkhg imhd we;s Wmdx." øjH yd wdjqo w;=frka ksjer† ≤ muKla f;dard.; 

  hq;=h' 

 ÷  fuys° m˙m:hg ú≥,s iemhqula ,nd fkd†h hq;=h'

,l=Kq ,nd °fï ° my; i|yka lreKq ms<sn| j ie,ls,su;a fõ' 

 ÷  ú≥,s Wmdx. iy tajdfha idudkH je.hQ w.hka ksjer†j y∫kd .ekSu 

  ÷  ksjer† ikakdhl yd ksjer† ú≥,s Wmdx. f;dard .ekSu 

 ÷  m˙m:fha ksrjoH;dj 

 ÷  ú≥,sh iïnkaO IEE  kS;s ud,djg yd iïu;hkag wkql+,j ldr®hh ksu ls¯u 
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

 

mshjr úia;rh fjka l< 

,l=Kq 

1

ksjer† f;dard .ekSu 

÷  ksjer† f,i /yekaj, jr®K f;dard .ekSu 

   ^tla fldgilg 5 ne.ska fldgia 3g 15hs'& 

÷  ksjer† ú≥,s /yeka f;dard .ekSu (1/1.13)
   ^tla /yeka fldgilg 5 ne.ska fldgia 3g 15hs'& 

15

15

2

ksjer† l%ufõo wkq.ukh 

÷  ,sys,a fkdjk f,i ikakdhl w.% Wmdx.j,g iïnkaO ls¯u 

   

 

 

i„ù /yeka ^≥Uqre& iú ls¯u i|yd ,l=Kq 05 × 4 = 20hs

WodiSk /yek ^ks,a& tla w.%hlg   ,l=Kq 05 × 2 = 10hs

30

3

m˙m:fha ksjer† l%shdld˙;ajh  

÷  jyrej ON wjia:djg fh¥ úg i„j ú≥,s /yek isÛs;s m˙m: 

   ì|skfha isg fyda,avrhg iïnkaO ùu 

   fuh nyqudkh (Multimeter) u.ska m¯laId l< yelsh' 

÷  ksjer† isÛs;s m˙m: ì|skhg (6A) /yeka iïnkaO lr ;sîu 

     ^≥Uqre /yek&  

20

20

uqΩ ,l=Kq 100

  

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 fuu m¯ÈKh i|yd nyq;r wfmalaIlhka ms˙ila fyd|ska uqyqK ≥ka w;r b;d 

iqΩ ms˙ila ≥Ialr;djg m;a jQ nj fmfka' myiq;dj jeä m%dfhda.sl m¯laIKhla f,i 

fuu m¯laIKh kï l< yels kuq;a Tjqka wjYH Wmdx. ksjer†j y∫kd fkd.ekSu" 

ksjer† /yeka f;dard fkd.ekSu iy Wmdx. Ndú;fhka is≥ lrk ldr®hhka ms<sn| ksjer†  

wjfndaOhlska lghq;= fkdls¯u ksid wkjYH jHdl+, ;;ajhlska m%dfhda.sl lghq;= is≥lrk 

,°' ta wkqj wjYH Wmdx." /yeka f;dard .ekSfï isg m˙m:h ia:dmkh lr ksu ls¯u 

olajd mshjr l%udKql+, njlska f;drj wfmalaIlhka úiska is≥ l< nj olakg ,enqKs' 

 wfmalaIlhka ksjer† l%ufõo Ndú;fhka f;drj m˙m:h ia:dmkh ls¯fï fh≥Kq  

wjia:dj, mshjr i|yd fjka lrk ,o ,l=Kq ,nd °ug m¯laIljrhdg wjldYhla 

fkd,enqKq wjia:d olakg ,enqKs' 



- 119 -
w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh we.hSï jdr®;dj 2016

woyia yd fhdackd  

 ú≥,s lafIa;%hg wod<j Ndú; lrk WmlrK yd øjH ms<sn|j wfmalaIlhka ;=< 

ukd y∫kd .ekSfï yelshdjla mej;sh hq;= w;r tu WmlrK Ndú;h ms<sn|j ukd mqyqKqjla 

,nd .; hq;=h' m˙m:h ia:dmkfha° m%Odk jYfhka ú≥,sh iïnkaO (IEE) kS;s ud,djg

wkql+,j ldr®hhka ksu ls¯u is≥ l< hq;= w;r wfmalaIlhka úiska ú≥,s ia:dmkhg wod<  

 (IEE) kS;s ud,dj b;du;a fyd|ska wOHhkh lr ;sìh hq;=h' Bg wu;rj" ú≥,s /yeka 

f;dard .ekSfï° tys yrialv jr®.M,h wkqj Odrdj fjkia jk wdldrh ms<sn| úúO 

ú≥,s /yeka ksIamdokh lrk wdh;k u.ska ,nd° we;s f;dr;=re m;%sld Ndú; lr ta 

ms<sn| ksjer† wjfndaOhla wfmalaIlhka úiska ,nd.; hq;=h' tfukau ú≥,s /yeka u;

i|yka jk ixfla; u.ska ikakdhlh y∫kd .ekSug wfmalaIlhdg yels úh hq;=h' 

fufia tla tla ldr®hh i|yd iq≥iqu wdjqoh fyda WmlrKh iy /yeka f;dard .ekSu ms<sn|j 

wfmalaIlhka ;=< m%dfhda.sl ±kqula ;sîu b;du jeo.;a h' ikakdhlj, w.% iïnkaO 

ls̄ fï° tajd ,sys,a fkdjk m˙† ielish hq;= w;r ikakdhlj, ksrdjrKh jk fldgfiys 

†. m%udKhka ms<sn|j ie,ls,su;a úh hq;=h' .s,aÆï fmÜá (Sunk Box) ;=< wu;r ú≥,s 

/yeka fldgila b;srs ls¯u iy tu b;srs l< hq;= †. m%udKh ms<sn|j ie,ls,su;a úh 

hq;= w;r ikakdhl uQÜgq fhdod .ekSu is≥ fkdl< hq;= nj wjOdrKh l< hq;=h' 

m˙m:hla tl,ia lr ksñ m¯laIdj is≥lrk úg tys f∞aI iys; kï mshjfrka mshjr 

m¯laId ls¯u ;=<ska f∞aI iys; WmlrK yd ia:dk y∫kd .ekSu iy Bg wod< úi∫ï 

fiùu yd ksjer† ls¯ï is≥lr m˙m:fha ksñ m¯laIdj is≥lrk wdldrh ms<sn| 

wfmalaIlhka ±kqj;a úh hq;=h' 
 

    

 m¯laIljrhd úiska wfmalaIlhka fj; ,ndfok m%Yak m;%h Tjqka b;du;a fyd|ska 

lshúh hq;= nj;a m%Yak m;%fha i|yka zWmfoiaZ iy zie,lsh hq;=hsZ f,i olajd we;s   

fldgia ms<sn|j úfYaI wjOdkh fhduq l< hq;= nj;a iy ,l=Kq ,nd°fï° ie,ls,su;a úh hq;= 

lreKq ms<sn|j wfmalaIlhd m%Yak m;%h lshjQ úg wjfndaO lr .; hq;= nj;a mdif,a° 

.=rejrhd úiska wfmalaIlhka oekqj;a l< hq;=h' 
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m¯laIKh  -  EL 05 - j<Æ m˙m: (Ring Circuit) ia:dmkh ls¯u 

m¯laIKfha wruqK  
  

wka;r®cd;sl ú≥,s bx‚fkare wKmk;aj,g wkql+,j j<Æ m˙m: i|yd Ndú; jk Wmdx. 

iy /yeka y∫kd .ekSu;a j<Æ m˙m:hla ia:dmkh ls¯fï yelshdj m%or®Ykh ls¯u;a 

fuu m%dfhda.sl m¯laIKfha wruqK fõ'  

m%dfhda.sl m¯laIK m;%sldj 

  1.    my; rEmfha olajd we;s m˙† ilia lrk ,o .Dyia: ú≥,s m˙m: ia:dmkhg fhdod .; yels 

  fnod ye¯fï mqjrejla (Distribution Board) iys; wdor®Y wegjqula" 240V/5A, 13A yd 15A
  flfjks msgjdka iy m˙jrK bj;a lr w.% ilik ,o ú≥,s /yeka Tng imhd we;' 

  
 
 

 2.    iq≥iq flfjks msgjdka folla f;dardf.k" tajd IEE kS;s ud,djlg wkql+, jk fia Ring 
  circuit f,i ksjer† ú≥,s /yeka fhdod f.k fnod ye¯fï mqjrefõ we;s ksjer† isÛs;s 

  m˙m: ì|skhg iïnkaO lrkak' flfjks msgjdka PVC fmÜáj,g iú ls¯ug wjYH 

  fkdfõ' ksjer† f,i ú≥,s /yeka weñKSu muKla m%udKj;a fõ' 

ie,lsh hq;=hs 

 ÷  Tnf.a jev ia:dkhg imhd we;s Wmdx." øjH yd wdjqo w;=frka ksjer† ≤ muKla f;dard.; 

  hq;=h' 

 ÷  fuys° m˙m:hg ú≥,s iemhqula ,nd fkd†h hq;=h'

,l=Kq ,nd °fï ° my; i|yka lreKq ms<sn| j ie,ls,su;a fõ' 

 ÷  ú≥,s Wmdx. iy tajdfha idudkH je.hQ w.hka ksjer†j y∫kd .ekSu 

  ÷  ksjer† ikakdhl yd ksjer† ú≥,s Wmdx. f;dard .ekSu 

 ÷  m˙m:fha ksrjoH;dj 

 ÷  ú≥,sh iïnkaO IEE  kS;s ud,djg yd iïu;hkag wkql+,j ldr®hh ksu ls¯u 
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 we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

 
mshjr úia;rh fjka l< 

,l=Kq 

1

ksjer†j f;dard .ekSu 

÷  wjYH Wmdx. ksjer†j f;dard .ekSu (13 A flfjks msgjdka 

   folla)
÷  ksjer† ikakdhl f;dard .ekSu (7/0.67)
÷  ksjer† isÛs;s m˙m: ì|skh f;dard .ekSu (32A)

10

15
15

2

ksjer† l%ufõo wkq.ukh ls¯u 

÷  ,sys,a fkdjk f,i ikakdhl w.% Wmdx.j,g iïnkaO ls¯u

   

30

3

m˙m:fha ksjer†;dj  

÷  i„ù ú≥,s /yek ^≥Uqre& fnod ye¯fï mqjrefõ we;s (32A) isÛs;s 

   m˙m: ì|skfhka wdrïN lr S0  yd S1 flfjks msgjdka folg 

   iïnkaO lr flfjks msgjdfka isg kej; ú≥,s m˙m: fnody˙kfha

   we;s 32A isÛs;s m˙m: ì|skhg kej; iú l< hq;=h' fuh rjqula 

   (Ring) f,i wjidk fõ' 

÷  WodiSk ú≥,s /yek ^ks,a& fnod ye¯fï mqjrefõ Neutral Bus Bar
    wdrïN ù S0  yd S1 flfjks msgjdka yryd kej; fnod ye¯fï

   mqjrefõ Neutral Bus Bar tlg rjqula (Ring) jk wdldrhg 

   iïnkaO lr we;' 

÷  N+.; ú≥,s /yek ^fld< iy ly& ú≥,s m˙m: fnod ye¯fï mqjrefõ 

   we;s Earth Bus Bar tflka wdrïN lr S0  yd S1 flfjks 

   msgjdkaj, N+.; w.% yryd kej; fnod ye¯fï mqjrefõ Earth Bus 
    Bar tl fj; rjqula (Ring) jk wdldrhg iïnkaO lr we;' 

ie,lsh hq;=hs' 

 YsIH YsIHdjkag flfjks msgjdkj,g ú≥,s /yeka iú ls̄ ug fkdyels 

 ù we;s úg ú≥,s /yeka ksjer† f,i we| we;akï ,l=Kq 15la ,nd

 fokak' 

10

10

10

uqΩ ,l=Kq 100

 

 

i„ù /yeka iïnkaO ls¯u i|yd           ,l=Kq 10
N+.; /yekaj,g iïnkaO ls¯u i|yd      ,l=Kq 10
WodiSk /yekaj,g iïnkaO ls¯u i|yd    ,l=Kq 10
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m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 fuu m%dfhda.sl m¯laIKh i|yd wjYH Wmdx. jer† f,i f;dard .ekSu ksid  

wfmalaIlhka myiqfjka ,nd.; yelsj ;snQ ,l=Kq wysñ lr.;a wjia:d ±lsh yelsh' ksjer† 

isÛs;s m˙m: ì|skh f;dard .ekSug wfmalaIlhka wiu;a ùu iy jer† ikakdhlhla f;dard 

.ekSu ksid wdhdihlska f;drju ,nd .; yelsj ;snQ ,l=Kq wysñ lr .;a nj ks¯laIKh 

l< yels úh' fuu m¯laIKfha° fndfyda wfmalaIlhka ld,h l<ukdlrKh lr .ekSfï 

.egÆjg uqyqK fokq olakg ,enqKs' iEu jev ia:dkhla i|ydu /yeka lÜg,hla imhd 

;snQ w;r kshñ; †.ska hq;=j ú≥,s /yeka lmd m˙jrK bj;a lr iq≥iq m˙† ksrdjrKh 

lr w.% ilid wfmalaIlhd fj; imhd ° ;snqKs' ú≥,s /yeka y∫kd .ekSfï yelshdj 

wfmalaIlhd ;=< ;sîu ;=<ska ld,h l<ukdlrKh lr jeä ,l=Kq m%udKhla ,nd .ekSfï 

yelshdjla ;snqKs' tfukau m˙m:fha /yeka iïnkaOh rjqula f,i wjidk ls¯fï mqyqKqjla 

wfmalaIlhka ;=< wvq njla olakg ,enqKs' bf,lafg%dksl fldgi i|yd jeä fõ,djla .; 

lr meñKs wfmalaIlhka i|yd fuu m¯laIKfha° ld,h l<ukdlrKh lr.; fkdyels 

ùu ksid m¯laIljreka o wmyiq;djhg m;aúh' 

woyia yd fhdackd 

 m˙m: ia:dmkfha° m%Odk jYfhka ú≥,sh iïnkaO (IEE) kS;s ud,djg wkql+,j 

ldr®hhka ksu ls¯u is≥ l< hq;= w;r wfmalaIlhka úiska ú≥,s ia:dmkhg wod< (IEE) kS;s 

ud,dj b;du;a fyd¢ka wOHhkh lr ;sìh hq;=h' Bg wu;rj" ú≥,s /yeka f;dard .ekSfï° 

tys yrialv jr®.M,h wkqj Odrdj fjkiajk wdldrh ms<sn| úúO ú≥,s /yeka ksIamdokh 

lrk wdh;k u.ska ,nd ° we;s f;dr;=re m;%sld Ndú; lr ta ms<sn| ksjer† wjfndaOhla 

wfmalaIlhka úiska ,nd .; hq;=h' tfukau ú≥,s /yeka u; i|yka jk ixfla; u.ska 

ikakdhlh y∫kd .ekSug wfmalaIlhdg yels úh hq;=h' ikakdhl w.% iïnkaO ls¯fï° 

tajd ,sys,a fkdjk mrs† ielish hq;=fõ' 

 m¯laIljrhd úiska wfmalaIlhka fj; ,ndfok m%Yak m;%h Tjqka b;du;a fyd|ska 

lshúh hq;= nj;a" m%Yak m;%fha i|yka §Wmfoia¶ iy §ie,lsh hq;=hs¶ f,i olajd we;s 

fldgia ms<sn|j úfYaI wjOdkh fhduq l< hq;= nj;a iy ,l=Kq ,nd°fï° ie,ls,su;a úh 

hq;= lreKq ms<sn|j wfmalaIlhd m%Yak m;%h lshjQ úg wjfndaO lr .; hq;= nj;a mdif,a° 

.=rejrhd úiska wfmalaIlhka ±kqj;a l< hq;=h' 
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m¯laIKh  -  EN 02 -  g%dkaisiagrhla iaúphla f,i Ndú; ls¯u 

m¯laIKfha wruqK  

g%dkaisiagrfha w.% y∫kdf.k m˙m:h ksjer†j tl,ia lr ms<shjkfhys (Relay) w.% y∫kd 

f.k 230V, 20W n,anhla ksjer†j iïnkaO ls¯u fuu m¯laIKfha wruqK úh'

m%dfhda.sl m¯laIK m;%sldj

 

 my; oelafjk m˙m:h iq≥iq m˙† jHdmD;sl mqjrejl tl,ia lrkak'  

  

   

   

    ie,lsh hq;=hs 
  

 m˙m:h tl,ia ls¯fuka miq iemhqu iïnkaO ls¯ug fmr m¯laIljrhdg okajkak' 

 

  

    ,l=Kq ,nd °fï ° my; i|yka lreKq ms<sn| j ie,ls,su;a fõ' 

 1' m%;sfrdaOl ksjer†j w.hka wkqj y∫kd .ekSu 

 2' vfhdavfhys (Diode) w.% ksjer†j y∫kd .ekSu  

 3' ms<shjk (Relay) w.% ksjer†j y∫kd .ekSu  

 4' g%dkaisiagrfha w.% ksjer†j y∫kd .ekSu  

 5'  m˙m:h ksjer†j tl,ia ls¯u
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

 

mshjr úia;rh fjka l< 

,l=K 

1 m%;sfrdaOl ksjer†j y∫kd .ekSu 10

2 vfhdavfhys (Diode) w.% ksjer†j y∫kd .ekSu  10

3 ms<shjk (Relay) w.% ksjer†j y∫kd .ekSu  20

4   g%dkaisiagrfha w.% ksjer†j y∫kd .ekSu  20

5 m˙m:h ksjer†j tl,ia ls¯u 40

uqΩ ,l=Kq 100

m¯laIKh ms<sn| iqúfYaIS ks¯laIK 

 

 nyq;r wfmalaIlhka ms˙ila m˙m:h ksjer†j tl,ia lr 230V iemhqu ,nd °ug 

yels m˙† m˙m:h f.dvkÛd ;snqKq w;r" iuyr wfmalaIlhka g%dkaisiagrfha o;a; (Data) 
m;%sldj wjfndaO lr .ekSug fkdyels ùfuka m˙m:h ksjer†j tl,ia lr .ekSug fkdyels 

úh' iuyr wfmalaIlhka ms˙ila m˙m:h ksjer†j tl,ia l< kuq;a ms,shjkfhys (Relay) 
w.% y∫kd fkdf.k 230V n,anh ksjer†j iïnkaO ls¯ug fkdyelsj widr®:l úh' 

 m˙m:h ksjer†j tl,ia lr ;snqK o iuyr wjia:dj,° th l%shd;aul fkdùu jeks 

lreKq ksid m¯laIljreka o wmyiq;djhg m;aúh'

woyia yd fhdackd 

 g%dkaisiagr® o;a; m;%sldj ksjer†j lshùfï l=i,;dj jr®Okh lr .ekSu jeo.;a fõ' 

;jo úúO bf,lafg%dksl Wmdx.j,g wod< o;a; igyka" fmd;a u.ska fyda wka;r®cd,h u.ska 

m˙YS,kh ls¯u u.ska by; u;=jqKq .egÆ uÛyrjd .; yel' g%dkaisiagr® vfhdav ms<shjk 

(Relay) jeks Wmdx. Ndú; lr m%dfhda.sl l%shdldrlïj, fh°u ;=<ska .egÆ fndfyduhla 

úi|d.; yel'

 m%dfhda.sl m¯laIK i|yd Ndú; lrk Wmdx. yd WmlrK wfmalaIlhkag ,nd 

°ug m%:u tajd m¯laId lr ne,Su u.ska m¯laIljreka ,lajk wmyiq;djhka uÛyrjd .; 

yel' 
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m¯laIKh   -  EN 03 - ldrld;aul jr®Olhla Ndú;fhka ix{d jr®Okh  

m¯laIKfha wruqK  
  

ldrld;aul jr®Olhla Ndú; lr ix{djla jr®Okh ls¯u i|yd wjYH m˙m:h ilia 

ls¯u yd ix{d cklh u.ska m%odk ix{dj ,nd° m%odk yd m%;sodk ix{dj f∞a,fkaÈh 

u.ska ks̄ laIKh fldg jr®Ol m˙m:fha fjda,aàh;d ,dNh .Kkh ls̄ u fuu m¯laIKfhys 

wruqK úh'  

m%dfhda.sl m¯laIK m;%sldj 

         my; oelafjk m˙m:h iq≥iq m˙† jHdmD;sl mqjrejl tl,ia lrkak'  

  

 ie,lsh hq;=hs 
  

 m˙m:h tl,ia ls¯fuka miq iemhqu iïnkaO ls¯ug fmr m¯laIljrhdg okajkak' 

  1'  ix{d cklh (Signal generator) iy f∞a,lh (Oscilloscope) Ndú; lrñka l=Ω

 fjda,aàh;dj (peak to peak) 20mV jk ixLHd;h 1kHz ;rx.hla ilia lr th 

 jr®Olfha m%odkhg (Vin) ,nd fokak'    

 

 2'  m%;sodk ;rx.h my; m%ia;drfhys m%ia;dr.; lrkak'

               

 3'  fjda,aàh;d ,dNh .Kkh lrkak'
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    ,l=Kq ,nd °fï ° my; i|yka lreKq ms<sn| j ie,ls,su;a fõ' 

 1' m%;sfrdaOl ksjer†j w.hhka wkqj y∫kd .ekSu 

 2' ldrld;aul jr®Olfha w.% ksjer†j y∫kd .ekSu  

 3' m˙m:h ksjer†j tl,ia ls¯u

 4' ksjer†j m%odk ix{dj ilia lr .ekSu 

 5'  m%;sodk ix{dj ksjer†j m%ia;dr.; ls¯u

 6'  fjda,aàh;d ,dNh ksjer†j .Kkh ls¯u

we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

 
mshjr úia;rh fjka l< 

,l=K 

1 m%;sfrdaOl ksjer†j y∫kd .ekSu (,l=Kq 5  ×  2)    10

2 ldrld;aul jr®Olfha w.% ksjer†j y∫kd .ekSu  20

3 m˙m:h ksjer†j tl,ia ls¯u 40

4   ksjer†j m%odk ix{dj ilia lr .ekSu 10

5 m%;sodk ix{dj ksjer†j m%ia;dr.; ls¯u ^m%;sodk ix{djg 

wkql+, kï muKla ,l=Kq fokak'& 

10

6 fjda,aàh;d ,dNh ksjer†j .Kkh ls¯u 10
uqΩ ,l=Kq 100

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 nyq;r wfmalaIlhka ms˙ila m˙m:h ksjer†j tl,ia lr ;snQ kuq;a ix{d cklh 

Ndú; fldg l=Ω fjda,aàh;dj  (Peak to peak) 20m V jk" ixLHd;h 1kHz ;rx.h ilia 

ls¯ug wfmdfydi;a úh' ;jo f∞a,fkalaIh Ndú; ls¯fï ≥r®j,;d olakg ,enqKs' iqΩ 

wfmalaIlhka ms˙ila ldrld;aul jr®Olfha w.%" o;a; igyk (Data Sheet) Ndú; lr 

y∫kd .ekSug fkdyels ùfuka wmyiq;djhg m;aúh' WmlrK yd Wmdx.j, hï hï f∞aI 

;;a;aj yd úúO ,sys,a iïnkaOhka ksid ksjer† ix{dj ,nd .ekSug fkdyels ùfuka        

m¯laIljreka wmyiq;djhg m;aúh' 

woyia yd fhdackd 

 wfmalaIlhka f∞a,fkalaIh yd ix{d cklh Ndú; ls¯fï l=i,;dj jr®Okh lr 

.ekSu b;du;a w;HjYH lreKls' ;jo o;a; igyka (Data Sheet) lshùfï yelshdj ,nd 

.ekSug o;a; igyka fmd;a yd wka;r®cd,h ;=<ska tu igyka ksrka;rfhka m˙YS,kh ls¯u 

fhda.H fõ' m%dfhda.sl m¯laIKhg Ndú; lrk Wmdx. yd WmlrK wfmalaIlhka yg ,nd 

°ug m%:u m¯laId lr .ekSu u.ska we;s úh yels .egΩ úi|d .; yelsh'  
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m¯laIKh -  EN 04 - ir, Odrd iemhqula tl,ia ls¯u   

m¯laIKfha wruqK  
  

ir, Odrd iemhqula ksjer†j tl,ia lr th m%Odk ú≥,shg iïnkaO lr ° we;s úúO 

wjia:djkays° m%;sodk w.% w;r fjda,aàh;d ix{dj f∞a,fkalaIh Ndú; lr ksjer†j 

m%ia;dr .; ls¯u fuu m¯laIKfhys wruqK úh' 

 

m%dfhda.sl m¯laIK m;%sldj 

 my; oelafjk m˙m:h iq≥iq m˙† jHdmD;sl mqjrejl tl,ia lrkak'   

 

ie,lsh hq;=hs

 m˙m:h tl,ia ls¯fuka miq iemhqu iïnkaO ls¯ug fmr m¯laIljrhdg okajkak' 

  1'  m%;sodk w.% (C, D) w;r fjda,aàh;d ix{dj my; igyfkys m%ia;dr.; lrkak' 
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2'  m%;sodk w.% (C, D) w;r 4.7μF Od˙;%lh ksjer†j iïnkaO lr tu w.% w;r fjda,aàh;d  

    ix{dj my; igyfkys m%ia;dr.; lrkak' 

  

3'  2.2k Ω m%;sfrdaOhl (Load Resistor) únrhla iïnkaO lr m%;sodk w.% (C, D) w;r 

 fjda,aàh;d ix{dj my; igyfkys m%ia;dr.; lrkak' 

   

4'  m˙m: igyfkys wxl 1 ork vfhdavh bj;a lr únrh iïnkaOj we;s úg m%;sodk

  ;rx.h fjkia jk whqre by; m%ia;drfhys lv brla wdOdrfhka olajkak' 
 

,l=Kq ,nd °fï ° my; i|yka lreKq ms<sn| j ie,ls,su;a fõ' 

 1' vfhdavh (Diode) ksjer†j †Yd.; lr iú ls¯u

 2' m˙m:h ksjer†j tl,ia ls¯u   

 3' m%;sodk w.% w;r fjda,aàh;d ix{dj m%ia;dr.; ls¯u

 4' Od˙;%lh ksjer† O%eùh;djfhka iïnkaO ls¯u  

 5' Od˙;%lh iïnkaOj we;s úg m%;sodk ix{dj ksjer†j m%ia;dr.; ls¯u

 6' m%;sfrdaOl ksjer†j y∫kd .ekSu

 7' únrh iïnkaOj we;s úg m%;sodk ix{dj ksjer†j m%ia;dr.; ls¯u

 8' 1 jk vfhdavh bj;a lr únrh iïnkaOj we;s úg m%;sodk ;rx.h fjkiajk whqre   

  m%ia;dr.; ls¯u
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

 

 

mshjr úia;rh fjka l< 

,l=K 

1 vfhdavh (Diode) ksjer†j †Yd.; lr iú ls¯u 20

2 m˙m:h ksjer†j tl,ia ls¯u   20

3 m%;sodk w.% w;r fjda,aàh;d ix{dj m%ia;dr.; ls¯u   10

4   Od˙;%lh ksjer† O%eùh;djfhka iïnkaO ls¯u  05

5 Od˙;%lh iïnkaOj we;s úg m%;sodk ix{dj ksjer†j m%ia;dr.; 

ls¯u 

10

6 m%;sfrdaOl ksjer†j y∫kd .ekSu 05
7 m%;sfrdaOl únrh (Load Resistor) iïnkaOj we;s úg m%;sodk 

ix{dj ksjer†j m%ia;dr.; ls¯u

20

8 m<uq vfhdavh bj;a lr únrh iïnkaOj we;s úg m%;sodk ;rx.h 

fjkiajk whqre m%ia;dr.; ls¯u 

10

uqΩ ,l=Kq 100

m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 fuu m%dfhda.sl m¯laIKhg uqyqK °fï° nyq;r wfmalaIlhka ms˙ila m˙m:h 

ksjer†j tl,ia lr ú≥,s iemhqu ,nd≥ka kuq;a f∞a,fkalaIh ksjer†j iïnkaO ls¯u yd 

f∞a,fkalaIh iSreudre lr m%ia;drh ,nd .ekSfï° hï miqnEula wfmalaIlhka ;=< olakg 

,enqKs' ;jo iqΩ wfmalaIlhka ms˙ila jHdmD;s mqjrej Ndú; lr m˙m:h tl,ia ls¯ug 

fkdyelsj wmyiq;djg ,laúh'

 ksjer†j m˙m:h iïnkaO lr ;snqK o jHdmD;s mqjrefõ fodaI yd Wmdx.j, f∞aI 

ksid m%ia;drh foda,fkalaIfhka ,nd .ekSug fkdyels ùfuka m¯laIljreka wmyiq;djhg 

m;aúh' 

woyia yd fhdackd 

 f∞a,fkalaIh Ndú; lr m%dfhda.sl l%shdldrlï jeäjdr .Kkla is≥ ls¯u u.ska 

by; we;s jQ .egÆj wju lr .; yelsh' ;jo jHdmD;s mqjrej Ndú;fhka úúO m%dfhda.sl 

l%shdldrlï is≥ls¯u b;d jeo.;a fõ' 

 m%dfhda.sl m¯laIKh is≥ ls¯ug fmr Ndú; jk Wmdx. yd WmlrK ksjer†j 

l%shd;aul jkafka ±hs m¯laId ls¯u m¯laIljrekag myiqjkq we;' 
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m¯laIKh -  EN 05 -  oajdr Ndú;fhka m˙m: tl,ia ls¯u  

m¯laIKfha wruqK  
  

oajdr ms<sn| ±kqu Ndú;fhka wyUq f,i fokq ,nk ix.Dys; m˙m: weiq˙ka AND, 
OR, NAND oajdr iys; ix.Dys; m˙m: fjkalr f;dard .ekSu" i;H;d j.=j iïmQr®K 

ls¯u iy jHdmD;s mqjrej ;=< Wmdx. tl,ia lr m%odk m%;sodk m¯laId ls¯u fuu 

m%dfhda.sl m¯laIKfhA wruqK fõ' 

m%dfhda.sl m¯laIK m;%sldj 

 1' Tng wxl uelS .sh ix.Dys; m˙m: (ICs) ;=kla 7400, 7408, 7432 wyUq f,i I, II, III 
  hkqfjka ,l=Kq lr imhd we;' tla tla oajdr jr®.h AND/ OR/ NAND w;=˙ka fjk

  fjku y∫kd f.k my; j.=fõ i|yka lrkak' 

  

   

ix.Dys; m˙m: 

wxlh 

oajdr jr®.h 

AND/ OR/ NAND

I

II

III

 2'  imhd we;s Wmdx. w;=˙ka iq≥iq Wmdx. f;dard .ksñka my; i|yka oajdr m˙m:h jHdmD;sl 

mqjrejl tl,ia lrkak' thg ishÆu ldrl ;;a;ajhkag wod< m%odkhka ,nd ° m%;sodkhka 

m¯laId lrkak' th i;H;d j.=jl igyka lrkak' 

 

ie,lsh hq;=hs 

 m˙m:h tl,ia ls¯fuka miq iemhqu iïnkaO ls¯ug fmr m¯laIljrhdg ±kqï fokak' 

,l=Kq ,nd °fï ° my; i|yka lreKq ms<sn| j ie,ls,su;a fõ'

 1' fok ,o wxl uelS .sh ix.Dys; m˙m: ksjer†j y∫kd .ekSu

 2' fok ,o m˙m:hg wkqj ix.Dys; m˙m: ksjer†j f;dard .ekSu  

 3' m%;sfrdaOl ksjer†j w.hka wkqj y∫kd .ekSu  

 4' LED ys w.% y∫kd .ekSu 

 5' m˙m:h ksjer†j tl,ia ls¯u 

 6' i;H;d j.=j ,nd .ekSu 
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we.hSï ksr®Kdhl yd ,l=Kq ,nd °fï mámdáh 

 fjkal< ,l=Kq fn° hk wdldrh i|yka lr fkdue;s wjia:dj,° fjka l< ,l=K fyda 

 Y=kH ,l=K muKla ,nd fokak'  

 
mshjr úia;rh fjka l< 

,l=K 

1 fok ,o wxl uelS .sh ix.Dys; m˙m: ksjer†j y∫kd .ekSu  

(,l=Kq 10  ×  3)    
30

2 fok ,o m˙m:hg wkqj ix.Dys; m˙m: ksjer†j f;dard .ekSu  

(,l=Kq 10  ×  2)    
20

3 m%;sfrdaOl ksjer†j y∫kd .ekSu  05

4   LED ys w.% y∫kd .ekSu 05

5 m˙m:h ksjer†j tl,ia ls¯u   20

6 i;H;d j.=j ,nd .ekSu 20
uqΩ ,l=Kq 100

t
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m¯laIKh ms<sn| iqúfYaIS ks¯laIK  

 fuu m%dfhda.sl m¯ÈKhg uqyqK °fï ° nyq;r wfmalaIlhka ms˙ila my; 

i|yka  ≥Ialr;dj,g uqyqK ≥ka nj fmkq◊' jHdmD;s mqjrej Ndú;h yd m˙m:h 

ksjer†j tl,ia ls¯u ms<sn|j iuyr wfmalaIlhka ;=< .egΩ iy.; ;;a;ajhla we;súh' 

m%odkhka iïnkaO ls¯u iy oajdrhl m%odk ;r®l uÜgï i;H;d igykla wkqj ,nd 

°u" iemhqu iïnkaO ls¯u hk lreKqj,° nyq;rhla wfmalaIlhka wmyiq;djg ,la úh' 

fuu m%dfhda.sl m¯ÈKh idr®:lj ksu ls¯ug yels jQfha iSñ; wfmalaIlhka ms˙ilg 

mu◊' 

 ksjer†j m˙m:h iïnkaO lr we;s úg° m˙m:h ksjer†j l%shd;aul fkdùu 

yd Wmdx.j, w.% ydksùu ksid tu Wmdx. Ndú; ls¯ug fkdyels ùu u.ska m%dfhda.sl 

m¯laIK is≥ ls¯fï .egÆ we;s ùu jeks wjia:dj,° m¯laIljre wjOdkh fhduq l< 

hq;= úh'

woyia yd fhdackd  

 isiqka m%dfhda.sl l%shdldrlï i|yd jeä jYfhka keUqre ùu yd jeä jdr .Kkla 

l%shdldrlï ls¯u u.ska we;s úh yels fndfyduhla .egÆ wju lr.; yelsh' ;jo 

ix.Dys; m˙m:j, o;a; igyka wka;r®cd,h u.ska fyda m˙YS,k .%ka: u.ska fyda ,nd 

f.k tajd lshùu i|yd l=i,;dj ,nd .ekSu yd kï fkdl< wjia:djl° i;H igyka 

u.ska ix.Dys; m˙m: ksjer†j fidhd .ekSu i|yd ±kqu yd l=i,;djh †hqKq lr 

.ekSu w;HjYH ldr®hhla fõ' jHdmD;s mqjrefõ ix.Dys; m˙m: iïnkaO lrk wdldrh 

ms<sn`oj wfmalaIlhka ±kqj;a ùu b;d jeo.;a fõ' 

 úfYaIfhka ;r®l uÜgïj,g ydks fkdjk f,i ixLHdxl ix.Dys; m˙m:j,g 

m%odkh iy ix.Dys; m˙m: únerh l%shdjlg Ndckh fkdjk f,i m%;sodkh ,nd 

.kakd wdldrh ms<sn| wjfndaOh ,nd °u jeo.;a fõ' m˙m:hla tl,ia lr ksñ m¯laIdj 

is≥lrk úg tys f∞aI iys; kï mshjfrka mshjr m¯laId ls¯u ;=<ska f∞aI iys; WmlrK 

yd ia:dk y∫kd .ekSu iy Bg wod< úi∫ï fiùu yd ksjer† ls¯ï is≥lr m˙m:fha ksñ 

m¯laIdj is≥lrk wdldrh ms<sn| wfmalaIlhka ±kqj;a l< hq;=h' 
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w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh 
m%dfhda.sl mrSlaIKh - 2016 

mka;s m%dka;r wkqj úIh fÈa;%j,g ,l=Kq ,ndf.k we;s wdldrh

 

 

mka;s m%dka;rh isú,a 

;dlaIKfõoh  

hdka;%sl 

;dlaIKfõoh 

ú≥,s yd bf,lafg%dksl 

;dlaIKfõoh

0 - 0 0.57% 0.24% 0.94%
1 - 10 2.12% 0.71% 3.13%
11 - 20 2.98% 1.79% 5.83%
21 - 30 5.23% 3.77% 8.24%
31 - 40 8.30% 8.30% 9.78%
41 - 50 12.96% 12.59% 15.33%
51 - 60 13.54% 15.95% 18.44%
61 - 70 16.38% 18.98% 15.23%
71 - 80 16.04% 18.77% 10.52%
81 - 90 12.67% 13.57% 6.98%

91 - 100 9.19% 5.33% 5.57%
uOHkHh 61.80 64.74 54.47

    

 
  w'fmd'i'^W'fm<& bx‚fkare ;dlaIKfõoh 

m%dfhda.sl m¯laIKh - 2016
mka;s m%dka;r wkqj úIh fÈa;%j,g ,l=Kq ,ndf.k we;s wdldrh 
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 fuu m%fhda.sl m¯laIKfha ° fhdod .;a m%Odk úIh fÈa;% ;=k i|yd wh≥ïlrejka 

,nd.;a ,l=Kqj, uOHkHh foi ie,lSfï° 61.8% la isú,a ;dlaIKfõohg o 64.74% la 

hdka;%sl ;dlaIKfõohg o 54.47% la ú≥,s yd bf,lafg%dksl ;dlaIKfõohg o ,nd f.k 

we;'

 isú,a ;dlaIKfõoh m%dfhda.sl m¯laIKh i|yd ,l=Kq 30 g wvqfjka ,nd.;a 

wfmalaIlhskaf.a m%;sY;h 10.9% la ;rï wvq w.hla .kakd w;r ,l=Kq 30 ;a 70 ;a w;r 

,nd.;a m%;sY;h 51.18% la o ,l=Kq 70 g jeäfhka ,nd.;a m%;sY;h 37.9% la o fõ' fufia 

wju ,l=Kq yd Wm˙u ,l=Kq ,nd.;a isiqka wju ùfuka meye†,s jkafka fuu úIh fldgi 

isiqka myiqfjka wjfndaO fldgf.k ;snQ nj;a tfy;a úIh m%ùK;djhg ,Ûd jQjka ≥,n 

njhs' ta i|yd ksjer† wjfndaOh yd m%dfhda.sl Ndú;h b;d jeo.;a h' wdjqo WmlrK iuÛ 

ksjer† m%dfhda.sl l%shdldrlïj, ksr; ùug wfmalaIlhka fm<fò kï isú,a ;dlaIKfõofha 

m%ùKhl= úh yel' ^W∞ ( neñ ne|Su" uÜgï .ekSu" oïje,a uekSu& 

 hdka;%sl ;dlaIKfõoh m%dfhda.sl m¯laIKh i|yd ,l=Kq 30 g wvqfjka ,nd.;a 

wfmalaIlhska m%;sY;h 6.51% la ;rï wvq w.hla .kakd w;r ,l=Kq 30 ;a 70 ;a w;r ,nd.;a 

m%;sY;h 55.82% la o ,l=Kq 70 g jeäfhka ,nd.;a m%;sY;h 37.68% la o fõ' fuhska fmkS hkafka 

iuia;hla f,i .;al< wvq yd jeä ,l=Kq ,nd.;a wfmalaIlhka wvq ùug fya;=j fuu úIh 

fÈa;%h ;=< tkï iajhxp, ;dlaIKfõoh yd ksIamdok ;dlaIKfõoh ms<sn| uQ,sl yqrejla 

nyq;r wfmalaIl ms˙i ,ndf.k isàu yd m%ùKhska jk ms˙i wju ùu ksid h' ;jo nyq;r 

wfmalaIl ms˙i uOHia: ,l=Kla ,ndf.k we;af;a ldr®ñl Ñ;% lshùu yd wjfndaO lr .ekSu" 

ñkqï WmlrK ksjer† Ndú;h yd lshùu" WÑ; WmlrKh ksjer†j f;a¯u yd Ndú;h wd†h 

ms<sn|j uQ,sl ±kqñka wfmalaIlhka m%dfhda.sl m¯laIK i|yd iyNd.s ùu ksidh' 

 ú≥,s yd bf,lafg%dksl ;dlaIKfõoh m%dfhda.sl m¯laIKh i|yd ,l=Kq 30 g wvqfjka 

,nd.;a wfmalaIlhska m%;sY;h 18.14% la ;rï by< w.hla .kakd w;r ,l=Kq 30 ;a 70 ;a w;r  

,nd.;a m%;sY;h 58.78% la o ,l=Kq 70 g jeäfhka ,nd.;a m%;sY;h 23.07% la o fõ' fï wkqj   

i,ld n,k úg widr®:l jQ wfmalaIlhka we;af;a iqΩ ms˙ils' miq.sh jirg idfmalaIj th 

ie,lsh hq;= m%.;shls' ishÆ wfmalaIlhka i|yd ú≥,s yd bf,lafg%dksl hk fldgia foflkau 

iukaú;j m%Yak m;%h ,eîu ksid fuu m%.;sh ±lsh yelsfõ' 70 g jvd ,l=Kq ,nd.;a m%;sY;h 

wvqùfuka olakg ,efnkqfha nyq;r wfmalaIlhka ms˙ila ú≥,s yd bf,lafg%dksl hk fÈa;% 

fol i|yd u tlfia l=i,;djh fkdolajk njh' bf,lafg%dksl m%dfhda.sl ldr®hhka ms<sn| 

ukd l=i,;djla wfmalaIlhka ;=< fkdue;s ùu;a Ndú;h wvqùu;a fuhg fya;= úh yelsh' 

m%dfhda.sl m¯laIK i|yd uOHia: ,l=Kq m%udKhla jeä wfmalaIlhka ,ndf.k we;af;a .Dy 

ú≥,s m˙m: ms<sn| uQ,sl yqrejlska hq;=j m%dfhda.sl m¯laIK i|yd iyNd.s ùu ksidh' 

 iuia;hla f,i .;a l< ,l=Kq §0¶ ,nd.;a wfmalaIlhka m%;sY;h isú,a ;dlaIKfõoh               

m%dfhda.sl m¯laIKh i|yd 0.57% la o" hdka;%sl ;dlaIKfõoh m%dfhda.sl m¯laIKh i|yd  

0.24% la o" ú≥,s yd bf,lafg%dksl ;dlaIKfõoh m%dfhda.sl m¯laIKh i|yd 0.94% la o fõ'  




