
;g vè;k; è;ku osQafnzr djrk gSA Bksl ;k f=kvk;keh vkdkjksa osQ n`';hdj.k ( ) ij] vkSj mudks oSQls
dkx”k (f}vk;keh) ij fn[kk;k (fu:fir fd;k) tk ldrk gSA ;gk¡ tks fu:i.k ( ) fy, x, gSa
os gSa mQij tSls usV] uD'ks edku osQ] vk;ke fn[kkus okys fp=kA

visualisation

representation

fMCcs vkSj LoSQp

h

feBkbZ dk fMCck

jE;k feBkbZ [kjhnus xbZA nqdkunkj us dVk gqvk eksVk dkx”k fy;k vkSj rqjar mldk
lqanj&lk fMCck cukdj feBkbZ dks iSd dj fn;kA

fp=k dks ns[kks vkSj viuk fMCck [kqn cukvkssA ist
201 ij fn, x, dkVs tkus okys i`"B dk mi;ksx
djksA ns[ksa] fdruh tYnh rqe fMCck cuk ldrs gks\

?kj vkdj jE;k us fMCcs esa ls feBkbZ fudkydj [kkyh
fMCcs dks iwjh rjg [kksy fn;kA mlls oqQN i+ Qkyrw fgLls
gVk fn,] ftlls og fMCck oqQN bl rjg yx jgk FkkA

bl

h mlus pkj vkSj vko`Qfr;k¡ cukb±A fcanq okyh js[kkvksa ij bUgsa eksM+k tk ldrk gSA
rqEgsa irk yxkuk gS fd blesa ls fdl vko`Qfr ls eksM+us ij fMCck cu ldrk gSA

126

a)

b)

c)

d)

bl vko`Qfr ls fMCck
curk gSA vkSj dkSu lh
vko`Qfr;ksa ls fMCck
cu ldrk gS\

9

_____

127
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visualisation

representation

126

9
?ku cukuk

v) ,d oxkZdkj dkx”k dh enn ls cq/k
?ku cukuk pkgrk gSA og tkurk gS fd
?ku dh gj lrg oxZ gksrh gSA

?ku dh fdruh lrg
gksrh gSa\ _____

h

h

h

h

h

D;k ;s nksuksa vko`Qfr;k¡ eqM+us ij ,d ?ku cuk ldrh gSa\

de ls de ,d vkSj vko`Qfr cukvks ftls eksM+ dj ,d ?ku cuk;k tk losQA

?ku osQ gj lrg dk oqQy {ks=kiQy D;k gS\

vklikl ns[kks vkSj ppkZ djks fd rqEgkjs bnZ&fxnZ dkSu lh ph”ksa ?ku dh rjg
yxrh gSaA ,slh oqQN oLrqvksa dh lwph cukvksA

IkkB esa rqeus 5 dh ,d igsyh osQ ckjs esa i<+k FkkA rqeus ns[kk Fkk fd fdl rjg
5 ls cuh Fkha (i`" )A

rqe bu vko`Qfr;ksa dks dkx”k ij Vsªl djds dkVks vkSj eksM+ks rks oqQN vko`Qfr;k¡ ,d
fcuk <Ddu osQ [kqys gq, fMCcs esa cny tk,¡xhA

,d ,slh vko`Qfr cukvks ftls eksM+us ij ?ku u cusA

3 oxks±
oxks± 12 vyx&vyx vko`Qfr;k¡ B 46

fcuk <Ddu dk fMCck

og nks vyx&vyx vko`Qfr;k¡ cukrk gSA

127
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h

h

cukdj irk yxkvks fd ist 46 dh ckdh 8 vko`Qfr;ksa esa dkSu lh gSa ftudks eksM+
dj ,d [kqyk fMCck cuk;k tk ldrk gSA

,slh vko`Qfr;k¡ vkSj cukvks ftuls [kqyk fMCck ugha cuk;k tk ldrkA

lHkh fMCcs ?ku ugha gksrsA ;gk¡ oqQN vyx&vyx rjg osQ fMCcs fn, x, gSaA uhps nh
xbZ gj vko`Qfr dks ml fMCcs ls feykvks tks vko`Qfr dks eksM+dj cusxkA

fMCcs vkSj fMCcs

128 129

eSa bu nksuksa ls
[kqys fMCcs

cuk ldrh g¡wA
ysfdu eSa buls
[kqys fMCcs ugha
cuk ldrhA

vko`Qfr;ksa dh ekufld Nfo cuk ikuk ,d egÙoiw.kZ xf.krh; ;ksX;rk gSA ^,d fMCck [kqyus ij oSQlk fn[ksxk* vkSj
^fdu vko`Qfr;ksa dks eksM+us ij fMCck ugha cusxk* ;g lksp ikus osQ fy, cPpksa dks dki+ Qh vH;kl djokuk iM+sxkA
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128

I-kQ'kZ osQ uD'ks
,d ?kj cukus osQ fy, lcls igys i+ Q'kZ
dk uD'kk cuk;k tkrk gSA D;k rqeus dHkh
i+ Q'kZ dk uD'kk ns[kk gS\ ;gk¡ foHkk osQ ?kj
dk i+ Q'kZ dk uD'kk fn;k tk jgk gSA blls
;g irk pyrk gS fd ?kj osQ njok”ks vkSj
f[kM+fd;k¡ dgk¡ gSaA

h ?kj dk lkeus okyk fgLlk dkSu lk gS\ ?kj osQ lkeus okys fgLls esa fdruh
f[kM+fd;k¡ gSa\

a)

b)

c)

f[kM+dh

f[kM+dh
njok”kk

f[kM+dh

f[kM+dh

?kj osQ uD'ks dks ns[kdj ;g ugha irk
pyrk gS fd ?kj oSQlk fn[krk gksxk ;k
f[kM+fd;k¡ fdruh m¡Qph gSaA blfy, ge
fp=k cukus dk ,d vkSj rjhdk viukrs gSa
ftlesa xgjkbZ gSµftlls fd yackbZ]
pkSM+kbZ vkSj mQ¡pkbZ fn[ksaA

uhps ,d ?kj osQ pkj fn, gSaA

D;k rqe crk ldrs gks fd foHkk dk
?kj dkSu lk gS\

xgjs fp=k

h

d)

129

h ckdh rhu xgjs fp=k uD'ks ls esy D;ksa ugha [kk jgs gSa\ ppkZ djksA

f=kvk;keh oLrqvksa osQ rhuksa vk;ke fn[kkus okys fp=k dks ^xgjk fp=k* uke fn;k x;k gS] rkfd cPps xgjkbZ (mQ¡pkbZ ;k
eksVkbZ) fn[kkus dh ”k:jr dks le> losaQA mUgsa uD'kksa vkSj xgjs fp=kksa esa varj Li"V gks tk,] ,slk iz;Ru djsaA
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vH;kl dk le;

1- uhps fn, x, ?kj osQ i+ Q'kZ osQ uD'ks dks ns[kksA bl ?kj osQ xgjs fp=k esa njok”ks vkSj
f[kM+fd;k¡ cukvksA

h

2-

D;k dksbZ ,slh f[kM+dh gS ftls rqe xgjs fp=k esa ugha fn[kk ik jgs\ ml ij uD'ks esa
fu'kku yxkvksA

vius ?kj osQ i+ Q'kZ dk uD'kk cukus dh dksf'k'k djksA

f[kM+dh f[kM+dh

f[kM+dh f[kM+dh
njok”kk

a) b)

c) d) e) f ) g)

3D 2D 3D

2D

131

h

h

rqEgsa dkSu lk fp=k Bhd yxrk gS\ ppkZ djksA

D;k rqe vko`Qfr esa oqQN vkSj ykbuas s s tksM+dj ?ku dk xgjk fp=k cuk
ldrs gks\

f )*

130

?ku dk ,d xgjk fp=k

lqfe=kks vkSj mlosQ nksLrksa us ?ku dk xgjk fp=k cuk;kA

muosQ fp=k oqQN bl rjg FksA
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cus gq, ?ku osQ dkSu ls xgjs fp=k rqEgsa Bhd yxrs gSa\

igsyh

bl vko`Qfr dks eksM+dj ,d ?ku cuk;k x;kA

d) [k) x) ?k) M-)

eSaus fiNyh vkSj vxyh lrg
fn[kkus osQ fy, bl rjg nks

oxZ cuk,A
eSaus oxks± osQ dksuksa dks bl
rjg tksM+k fd ?ku dk xgjk

fp=k cu tk,A

?ku dk fp=k cukus dk ,d vklku rjhdk

pank bl ?ku dk xgjk fp=k cukuk pkgrh gSA

og fp=k oqQN bl rjg cukrh gSA

h blh rjhosQ ls bl fMCcs dk xgjk fp=k
cukvksA

gkykafd oLrqvksa osQ izLrqrhdj.k osQ oqQN ijaijkxr rjhosQ gSa ij Nk=k Lo;a osQ vuqHko ls gh oLrqvksa dh
izLrqrh dks lh[k ik,¡xsA

3D 2D 3D

2D

131130
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ekfpl dh fMfCc;ksa dk [ksy

uohu] HkkLdj vkSj izfrKk us ekfpl dh fMfCc;ksa dh enn ls ;g iqy cuk;k gSA

T

133

uohu vkSj izfrKk us bl iqy osQ fp=k cuk,A

tgk¡ ij eSa [kM+k
Fkk ogk¡ ls eq>s
iqy oqQN ,slk
fn[kkbZ fn;kA

rqEgkjs fp=k dks ns[kdj eSa
vuqeku yxk ldrk gw¡ fd
iqy fdruk yack vkSj m¡Qpk
gSA ysfdu ;g irk ugha

pyrk fd fdruk pkSM+k gSA

132

eq>s iqy oqQN ,slk
fn[kkbZ ns jgk gSA esjs
fp=k ls irk pyrk gS
fd iqy fdruk m¡Qpk

vkSj pkSM+k gSA
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d)

[k)

a) b) c) d)

h vxj rqe iqy dks mQij ls ns[kks] ;g oSQlk fn[ksxk\ uhps fn, x, fp=kksa esa ls lgh
fp=k pquksA

h iqy osQ i+ QksVks dks ns[kdj iqy dk xgjk fp=k cukus dh dksf'k'k djksA

vH;kl dk le;

1) bl iqy osQ fp=k cukdj fn[kkvks fd

mQij ls ns[kus ij ;g oSQlk fn[ksxk

lkeus ls ns[kus ij ;g oSQlk fn[ksxk

,d rji+ Q ls ns[kus ij ;g oSQlk fn[ksxk

2) ekfpl dh fMfCc;ksa ls ,d ekWMy cukvks tks bl rjg dk fn[ksA

h

h

h

3) ;gk¡ fn, x, e”ksnkj ekWMy dks cukus osQ fy, fdrus
?kuksa dh ”k:jr gksxh\

uhps bl ekWMy osQ oqQN fp=k gSaA dkSu lk fp=k ;g
fn[kkrk gS fd ekWMy mQij ls dSlk fn[krk gS\ ml
fp=k dks ^ * ls fpfÉr djksA tks fp=k ekWMy dks
,d rji+ Q ls fn[kkrk gS mls ls fpfÉr djksA

T
S

h

133132

h viuh dkWih esa bl ekWMy dk xgjk fp=k cukvksA

mQij ls
lkeus ls lkbM ls
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