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5 nv‡U©i wi`wgK G·vB‡Ukb (Rhythmic Excitation of 

Heart) 
gvbe‡`‡ni nvU© ev ürwc‡Ûi MVb A‡bK DbœZ ai‡bi| 

i³bvwjKvmg~‡ni gva¨‡g mviv †`‡n i³ mÂvwjZ Kivi Rb¨ nvU© 

GKwU †Kw›`ªq RxešÍ cv¤úhš¿ wn‡m‡e KvR K‡i| GUv wbqggvwdK 

ms‡KvPb I cÖmvi‡bi gva¨‡g †`‡ni wewfbœ A½ †_‡K wd‡i Avmv 

i³ msMÖn K‡i I mviv †`‡n i³ mÂvjb K‡i| nvU© KvwW©qvK 

†cwk ev ür†cwk bvgK ms‡KvPb-cÖmvibkxj A‣bw”QK †cwk 

mgš̂‡q MwVZ| G‡Z Wvb I evg Awj›` Ges Wvb I evg wbjq bvgK 

PviwU cÖ‡Kvô Av‡Q| Wvb Awj›`, Bb‡dwiqi K¨vfv, mywcwiqi 

K¨vfv I K‡ivbvix mvBbv‡mi gva¨‡g ~̀wlZ ev Kve©bWvBA·vBW 

(CO2) wgwkªZ i³ MÖnb K‡i ms‡KvP‡bi gva¨‡g Wvb wbj‡q 

†cÖib K‡i 



Wvb wbjq cvj‡gvbvix agbxi gva¨‡g G i³‡K dzmdz‡m cvwV‡q †`q| c‡i 

Aw·‡Rb (O2) wgwkªZ i³ cvj‡gvbvix wkivi mvnv‡h¨ evg Awj‡›` Av‡m| 

evg Awj›` ms‡KvP‡bi d‡j G weï× i³ evg wbj‡q Av‡m Ges evg wbjq 

ms‡KvP‡bi d‡j gnvagbxi gva¨‡g i³ mviv‡`‡n Qwo‡q c‡o| nv‡U©i 

KÛvKkb wm‡÷g  wP‡Î †`Lv‡bv nj|ürwcÛ ev nv‡U©i KÛvKkb wm‡÷g 

wbgœwjwLZ Ask mgš^‡q MwVZ| h_v- 

1| mvB‡bvGwUªqvj †bvW (Sinoatrial node) ev SA node- GwU nv‡U©i 

†cm‡gKvi bv‡g cwiwPZ| GwU cÖwZ wgwb‡U cÖvq 70 wU Bgcvjm •Zwi K‡i Ges 

nvU©we‡Ui m~Pbv K‡i| Bgcvjm¸‡jv Awj›` cÖvPxi n‡q G †cu․Qvq|  

2| G¨vw›UªI‡fw›UªKzjvi †bvW (Antrioventricular node) ev AV node- 

GwU SA node †_‡K mvgvb¨ †QvU| GwUI cÖwZ wgwb‡U cÖvq 60 wU Bgcvjm 

•Zwi K‡i| 
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3| evÛj Ae wnR (Bundle of His)- evÛj Ae wnR Wvb I evg 

G `yB kvLvq wef³| AV node Gi Bgcvjm¸‡jv G `yB kvLvi 

gva¨‡g wbjqØ‡q †cu․Qvq Ges G‡`i wW‡cvjvivB‡Rkb NUvq| 

4| cviwKwÄ dvBevi (Purkinje fiber)- Wvb I evg evÛj Ae 

wnR wef³ n‡q cviwKwÄ dvBevi Drcbœ Kivi gva¨‡g wbjqØ‡q 

cÖ‡ek K‡i Ges Bgcvjm mieivn K‡i| 

Dc‡iv³ Av‡jvPbvq GUv cÖwZqgvb nq ‡h, nv‡U© i³ PjvP‡ji 

d‡j GKwU Q›`gq wµqv ev wi`wgK G¨vKkb msNwUZ nq hv‡K 

nv‡U©i wi`wgK G·vB‡Ukb ejv nq| G wi`wgK G¨vKkb wbqwš¿Z nq 

GKwU •e`ÿ wZK wmMbvj ev Bgcvjm Øviv| G Bgcvjm •Zwi nq 

nv‡U©i SA node Øviv hv nvU©‡K D‡ËwRZ ev G·vB‡UW K‡i| 

nv‡U©i SA node KZ…©K Drcbœ Bgcvj‡mi wd«Kz‡qwÝ Øviv nvU©weU 

†iU wbqwš¿Z nq| 
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 GwU wbqwgZ weiwZ‡Z cÖwZ wgwb‡U 72 evi G·vB‡UW nq| 

SA node †_‡K Bgcvjm¸‡jv Dfq Awj‡›`i 

gvsm‡cwk I mœvqyi wW‡cvjvivB‡Rkb NUvq| G‡Z Awj›` 

msKzwPZ nq I i³ wbj‡q cÖ‡ek K‡i Ges AV node ‡K 

G·vB‡UW K‡i| AV node evÛj Ae wnR Gi gva¨‡g 

Bgcvj‡K wbjqØ‡q cvVvq Ges wbjqØq msKzwPZ n‡q 

i³‡K m‡Rv‡i cv¤ú K‡i|  

wbjqØ‡qi mœvqy I gvsm‡cwk Avevi wi‡cvjvivBRW n‡q 

wi`wgK mvB‡K‡ji wmKz‡qÝ cybivq ïiæ K‡i|    

G wm‡÷‡gi †Kvb cÖKvi ÎæwU ev ¶wZmvab n‡j ms‡KvPb 

wi`wgK ÎæwU †`Lv †`q hv‡K KvwW©qvK Gwi_wgqv (cardiac 

arrhythmia) ejv nq|  
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wØZxq Aa¨vq 

 B‡jK‡UªvKvwW©IMÖvwd I B‡jK‡UªvGb‡mdv‡jvMÖvwdi 

avibv 
f~wgKv- gvbe‡`‡ni nvU© ev ürwc‡Ûi Kvh©KvwiZv‡K 

B‡jKwUªK¨vj I B‡jKUªwbK ‣ewk‡ó¨i gva¨‡g cÖKvk Kiv‡K    

B‡jK‡UªvKvwW©IMÖvd (Electrocardiograph) ev ms‡¶‡c 

ECG ejv nq| ECG AvcvZ`„wó‡Z cÖvq ch©vqe„Ë I mgZv‡ji 

¯ú›`‡bi AweiZ cybive„wË wmMbvj hv nv‡U©i Kvh©KvwiZv †_‡K 

cvIqv hvq| nvU©‡K GKwU B‡jKwUªK¨vj ‡Rbv‡iU‡ii mv‡_ Zzjbv 

Kiv hvq| kix‡ii Pvgovi Dci †_‡KB B‡jKUª‡Wi wewfbœ 

Ae¯’v‡bi Dci wbf©i K‡i B‡jKwUªK¨vj wmMbvj¸‡jv †iKW© 

Kiv nq| G Aa¨v‡q ECG m¤ú‡K© we¯ÍvwiZ Av‡jvPbv Kiv 

n‡q‡Q|     
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B‡jK‡UªvKvwW©IMÖvwdi I‡qfdig (Waveform of 

Electrocardiography) 
gvbe‡`‡ni nvU© ev ürwc‡Ûi Kvh©KvwiZv‡K B‡jKwUªK¨vj I 

B‡jKUªwbK ‣ewk‡ó¨i gva¨‡g cÖKvk Kiv‡K 

B‡jK‡UªvKvwW©IMÖvd (Electrocardiograph) ev ms‡¶‡c 

ECG ejv nq| KvwW©qvK mvB‡K‡ji mgq nv‡U©i cÖvPx‡ii 

ga¨ewZ© ¯Íi gv‡qvKvwW©qvg KZ…©K Drcbœ mg‡qi mv‡_ 

cwieZ©bkxj †fv‡ë‡Ri wWm‡cø ev MÖvwdK ‡iKwW©s‡K 

B‡jK‡UªvKvwW©IMÖvd (Electrocardiograph) ev ms‡¶‡c 

ECG ejv nq| Ab¨ K_vq nv‡U©i gvsm‡cwk KZ…©K Drcbœ 

ev‡qvc‡UbwkqvjB (Biopotential) n‡”Q ECG|  
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hLb nvU© cvw¤ús Kvh© m¤úv`b K‡i ZLb ür†cwk 

B‡jKwUªK¨vj I‡qf •Zwi K‡i| G I‡qf¸‡jv kix‡ii ga¨ 

w`‡q AwZµg K‡i Ges Z¡‡Ki mv‡_ hy³ B‡jKUªW¸‡jv 

Øviv Zv cwigvc Kiv †h‡Z cv‡i| nv‡U©i wewfbœ cv‡k¦© mshy³ 

B‡jKUªW¸‡jv wewfbœ †cwki Kvh©KvwiZv cwigvc K‡i| 

GKwU ECG G mKj B‡jKUªW †Rvovi ga¨ewZ© †fv‡ëR 

wWm‡cø K‡i Ges †cwki Kvh©KvwiZv cvIqv hvq| G wWm‡cøwU 

nv‡U©i mgMÖ wi`g cÖKvk K‡i Ges ‡m mv‡_ wewfbœ †cwki 

`ye©jZv wb‡`©k K‡i|  
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¯^vfvweK nvU©we‡Ui GKwU Av`k© ECG I‡qf GKwU P I‡qf, GKwU Q I‡qf,  GKwU QRS 

Kg‡cø· Ges GKwU T I‡qf wb‡q MwVZ| ECG Gi 50% †_‡K 75% Gi g‡a¨ GKwU ¶z`ª U 
I‡qfI †`Lv hvq| ECG Gi †em jvBb †fv‡ëR‡K ejv nq AvB‡mvB‡jKwUªK jvBb| mvavibZ 

T I‡q‡fi c‡i Ges ciewZ© P I‡q‡fi c~‡e© ECG I‡q‡fi Ask wn‡m‡e AvB‡mvB‡jKwUªK 

jvBb‡K cwigvc Kiv nq|  

GKRb †ivMxi nvU© wi`g mbv³ Ki‡Z wKQz †g․wjK wbqgKvbyb Abymib Kiv nq| †hgb- 

1| nvU© wi`g †iU KZ? 

2| nvU© wi`g Kx wbqwgZ bv AwbqwgZ? 

3| P I‡qf¸‡jv Dcw ’̄Z Av‡Q wK bv? 

4| QRS Kg‡cø·¸‡jv Dcw ’̄Z Av‡Q wK bv? 

5| P I‡qf I QRS Kg‡cø·¸‡jvi g‡a¨ 1t1 AbycvZ we`¨gvb wK bv? 

6| PR B›Uvif¨vj aªæe wK bv? BZ¨vw`| 
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ECG †gwk‡bi Kv‡h©i g~jbxwZ) 

wP‡Î GKwU wUwcK¨vj ECG †gwk‡bi eøK WvqvMÖvg AsKb K‡i 

cÖwZwU eø‡Ki eb©bv †`qv nj|       

gvB‡µvKw¤úDUvi- ECG †gwk‡bi mvwe©K Kvh©µg wbqš¿b K‡i 

gvB‡µvKw¤úDUvi| GKwU wbw ©̀ó †cÖvMÖv‡gi mvnv‡h¨ Acv‡iUi 

K‡qKwU Acv‡ik‡bi gyW wbe©vPb Ki‡Z cv‡i| nvU©weU †iU wba©vib, 

†Kvb cÖKvi Gwi`wgqv mbv³Kib, ECG i wewfbœ •ewk‡ó¨i 

A¶‡iLvmg~n wnmveKib Ges G mKj •ewk‡ó¨i g‡a¨ B›Uvif¨vj 

wba©vib Kivi Rb¨ wKQz wKQz †gwk‡bi gvB‡µvKw¤úDUvi ECG i 

cÖv_wgK we‡kølbI Ki‡Z cv‡i| GKwU Kx‡evW© I GKwU 

AvjdvwbDg¨vwiK wWm‡cøi mvnv‡h¨ Acv‡iUi gvB‡µvKw¤úDUv‡ii 

mv‡_ †hvMv‡hvM i¶v K‡i|  
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wjW wm‡j±i- †ivMxi m‡½ hy³ cÖwZwU B‡jKUªW BwmwRi wjW wm‡j±‡ii 

mv‡_ mshy³ _v‡K| G eø‡Ki KvR n‡”Q GKwU wbw`©ó wj‡Wi Rb¨ †Kvb& 

B‡jKUªW¸‡jvi cÖ‡qvRb Zv wba©vib Kiv Ges mvwK©‡Ui evKx As‡ki mv‡_ 

Zv‡`i‡K hy³ Kiv|  

A‡Uv K¨vwj‡eªkb- †iKW© nq Ggb cÖwZwU P¨v‡b‡ji Rb¨ GK GKwU 1 mV 

Gi K¨vwj‡eªkb wmMbvj ECG i g‡a¨ mvgvb¨ mg‡qi Rb¨ hy³ nq|  

cÖ‡UKkb mvwK©U- G mvwK©UwU‡Z cÖ‡UKkb wWfvBmmg~n e¨envi Kiv nq| Gi 

d‡j †Kvb Ae¯’vqB ECG i Bbcy‡U Dcw¯’Z nvB †fv‡ëR †gwk‡bi †Kvb 

¶wZ Ki‡Z cv‡i bv| 

wcÖ-Ggwcødvqvi- BbcyU wcÖ-Ggwcødvqvi †÷RwU ECG i cÖv_wgK 

Ggwcøwd‡Kkb Kvh© m¤úv`b K‡i| G †÷RwUi AwZ D”P BbcyU Bw¤úW¨vÝ I 

D”P Kgb †gvW wi‡RKkb †iwkI (CMRR) Av‡Q| 
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10 nvU©‡R 2 †_‡K 5 wK‡jvIng ch©šÍ n‡q _v‡K| Bjvw÷K 

÷ª¨v‡ci mvnv‡h¨ B‡jKUªW¸‡jv‡K h_v¯’v‡b a‡i ivLv nq| 

ECG ‡Z e¨eüZ wewfbœ cÖKvi B‡jKUªW¸‡jv nj- 

1| †cøU B‡jKUªW 

2| †d¬vwUs B‡jKUªW 

3| mvKkb Kvc B‡jKUªW 

4| wcÖ‡RjW wWm‡cv‡Rej B‡jKUªW 

5| †c÷‡jm B‡jKUªW 

6| gvwëc‡q›U B‡jKUªW  

7| K¨vcvwmwUf B‡jKUªW|  
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WªvBfvi Ggwcødvqvi- G eø‡Ki mvwK©Umg~n BwmwR‡K Ggb GK †j‡f‡j 

GgwcødvB K‡i †hLv‡b GKwU †iKW©v‡ii Dci wmMbvj‡K mwVKfv‡e †iKW© 

Ki‡Z cv‡i| Gi BbcyU Gwm KvcjW nIqv DwPZ †hb wcÖ-Ggwcødvqvi Øviv 

GgwcødvBW Ad‡mU †fv‡ëRmg~n Gi Bbcy‡U †`Lv bv hvq| 

AvB‡mv‡jkb mvwK©U- G mvwK©‡U e¨vwiqvi ev evav _v‡K hv 50 ev 60 nvU©R 

cvIqvi jvBb †_‡K Kv‡i›U cÖev‡ni c‡_ evav †`q| †hgb ‡Kvb †ivMx hw` 

120V/220V jvB‡bi ms¯ú‡k© Av‡m Z‡e G e¨vwiqviwU †ivMx †_‡K 

Ggwcødvqv‡ii gva¨‡g †iKW©vi ev gvB‡µvKw¤úDUv‡ii MÖvD‡Û wec¾bK 

Kv‡i›U cÖev‡n evav w`Z| 

WªvB‡fb ivBU †jM mvwK©U- G mvwK©UwU †ivMxi Dci GKwU †idv‡iÝ c‡q›U 

mieivn K‡i hv mvavibZ MÖvDÛ c‡Ubwkqv‡j _v‡K| G c‡q›UwU †ivMxi Wvb 

cv‡qi Dci GKwU B‡jKUªW wn‡m‡e KvR K‡i| 
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‡g‡gvwi wm‡÷g- eZ©gv‡b eû AvaywbK ECG ‡K †g‡gvwi‡Z 

msi¶b K‡i c‡i Zv †ccvi Pv‡U©i Dci wcÖ›U AvDU Kiv nq| cÖ_‡g 

wmMbvj‡K GwW KbfviUv‡ii gva¨‡g wWwRUvj Kiv nq Ges Zvici 

cÖwZwU wjW †_‡K m¨v¤új wb‡q †g‡gvwi‡Z msi¶b Kiv nq| 

Kx‡ev‡W©i gva¨‡g †ivMxi †h Z_¨ BbcyU Kiv nq †g‡gvwi‡Z ZvI 

msi¶b Kiv nq| gvB‡µvKw¤úDUvi G msi¶b Kvh© wbqš¿b K‡i|  

‡iKW©vi/wcÖ›Uvi- G eøKwU †ivMxi ECG wmMbvj‡K †iKW© K‡i 

iv‡L Ges cÖ‡qvR‡b wmMbv‡ji GKwU wcÖ›U Kwc mieivn K‡i| 

Acv‡iUi KZ©„K †ivMxi AvB‡WbwUwd‡Kkb, wK¬wbK¨vj 

Bbdi‡gkb Ges ECG i ¯̂qswµq GbvjvBwm‡mi djvdj wcÖ›U 

AvDU K‡i| ECG ‡K mvavibZ MÖvd †ccv‡ii Dci wcÖ›U Kiv nq| 

†ccv‡ii Dci 1mm e¨eav‡b nivBR›Uvj I fvwU©K¨vj jvBb Ges 

5mm e¨eav‡b †gvUv jvBb Uvbv _v‡K 
18 
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3.1 eøvW †cÖmvi I eøvW †d¬v cwigv‡ci c×wZ (Methods of Blood Pressure & Blood Flow 
Measurement)  

eøvW †cÖmvi cwigv‡ci †g․wjK c×wZ `yÕwU| h_v- 

1| cÖZ¨¶ ev mivmwi c×wZ (Direct method) 
2| c‡iv¶ c×wZ (Indirect method) 
wùM‡gvg¨v‡bvwgUvi (Sphygmomanometer) e¨envi K‡i c‡iv¶ c×wZ‡Z eøvW †cÖmvi cwigvc Kiv hvq| G c×wZ 

e¨envi Kiv LyeB mnR wKš‘ Gi Amyweav nj G‡Z †cÖmvi cwieZ©‡b Kw›Ubyqvm †iKwW©s cvIqv hvq bv Ges GUv cybtcybt 

e¨env‡ii nvi mxwgZ| GQvovI G c×wZ‡Z †KejgvÎ wm‡÷vwjK I Wvqv‡÷vwjK †cÖmv‡ii gvb cvIqv hvq wKš‘ †cÖmvi 

I‡q‡fi wW‡UBjm †Kvb wb‡`©kbv _v‡K bv| hLb eøvW †cÖmvi LyeB Kg _v‡K ZLb G c×wZ cÖ‡qvM Kiv hvq bv| 

Aciw`‡K cÖZ¨¶ †cÖmvi cwigv‡c Kw›Ubyqvm wiwWs cvIqv hvq Ges eøvW †cÖmvi I‡q‡fi Kw›Ubyqvm †iKwW©s cvIqv hvq| 

Z‡e G c×wZi cÖavb Amyweav nj †mÝi emv‡bvi Rb¨ †h‡Kvb GKwU i³bvjx‡K wQ ª̀ Ki‡Z nq hv †ivMxi Rb¨ 

weiw³Ki n‡Z cv‡i Ges BKzBc‡g‡›Ui RwUjZvI e„w× cvq|    

  

cÖZ¨¶ ev mivmwi eøvW †cÖmvi cwigv‡c e¨eüZ c×wZ¸‡jv nj- 

(K) cviwKD‡Uwbqvm Bbmvikb (Percutaneous Insertion) 

(L) K¨v‡_UvivB‡Rkb ev f¨v‡mj KvU WvDb (Catheterization or Vessel cut down) 

(M) f¨v‡mj ev nv‡U© GKwU UªvÝwWDmvi ’̄vcb K‡i (Implantation a Transducer in a Vessel or 
Heart) 
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c‡iv¶ eøvW †cÖmvi cwigv‡c e¨eüZ c×wZ¸‡jv nj- 

(K) K‡ivUKdm c×wZ (Korotkoffs method)            

(L) ‡dR wkdU c×wZ (Phase shift method) 
(M) †i‡bvMÖvwdK c×wZ (Rhenographic method)  
(N) Awm‡jv‡gwUªK c×wZ (Oscillometric method) 

(O) AvëªvmwbK Wcjvi wkdU c×wZ (Ultrasonic Doppler shift method) 

i³ cÖevn cwigv‡c e¨eüZ g~jbxwZ¸‡jv nj- 

1| B‡jK‡Uªvg¨vM‡bwUK BÛvKkb (Electromagnetic Induction) 

2| AvëªvmwbK UªvÝwgkb ev wi‡d¬Kkb (Ultrasonic Transmission or Reflection) 
3| _vg©vj Kb‡fKkb ev Zvcxq cwiPjb (Thermal Convection) 

4| †iwWIMÖvwdK g~jbxwZ (Radiographic Principle) 

5| Zij bgybv wb‡`©kK (Indicator Dilution) 

Z‡e g¨vM‡bwUK I AvëªvmwbK c×wZB †ewk e¨eüZ nq| G c×wZ‡Z eøvW †d¬v cwigv‡ci Rb¨ e¨eüZ wgUvi¸‡jv nj- 

(K) B‡jK‡Uªvg¨vM‡bwUK eøvW †d¬v wgUvi (Electromagnetic Blood Flow Meter) 

(L) AvëªvmwbK eøvW †d¬v wgUvi (Ultrasonic Blood Flow Meter) 

(M) NMR eøvW †d¬v wgUvi (NMR Blood Flow Meter) 

(N) †jRvi Wcjvi eøvW †d¬v wgUvi (LASER Doppler Blood Flow Meter) 
(O) †cøw_m‡gvMÖvd (Plethysmograph)   
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eøvW †cÖmvi cwigv‡ci GKwU we‡kl mvwK©U nj wm‡÷vwjK, Wvqv‡÷vwjK I wgb wW‡U±i mvwK©U hvi 

†cÖmvi GgwcødvqviwU GKwU GbvjM I‡qfdig Drcbœ K‡i| G I‡q‡fi m‡e©v”P ev wcK gvb 

wm‡÷vwjK †cÖmvi Ges me©wbgœ ev f¨vwj gvb Wvqv‡÷vwjK †cÖmvi wb‡`©k K‡i| wewfbœ cÖKvi 

c‡q›U¸‡jv mbv³ Kivi Rb¨ AwZwi³ wKQz mvwK©‡Ui cÖ‡qvRb nq| Gme c‡q›U †_‡K w÷wW wWwm 

†fv‡ëR ev Kv‡i›U •Zwi Kiv nq hv Øviv wWm‡cø wgUvi‡K cwiPvjbv Kiv hvq|  wP‡Î †cÖmvi 

wW‡U±‡ii mvwK©U WvqvMÖvg †`Lv‡bv nj| 

MAP Gi dvskbvj msMv nj,   

 

 

 

hLv‡b,  P= Mean Arterial Pressure in mmHg  

  Pd= Diastolic Pressure in mmHg  

  Ps= Systolic Pressure in mmHg 
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g¨vM‡bwUK eøvW †d¬v wgUv‡ii g~jbxwZ (Principle of Magnetic Blood Flow Meter) 

g¨vM‡bwUK eøvW †d¬v wgUvi g¨vM‡bwUK BÛvKk‡bi bxwZi Dci cÖwZwôZ| hLb Pz¤^K‡¶‡Îi g‡a¨ GKwU •e ÿ̀ wZK KÛv±i 

Ny‡i ZLb KÛv±‡ii MwZ‡e‡Mi mgvbycv‡Z KÛv±iwUi g‡a¨ †fv‡ëR Avweó nq| G GKB bxwZ‡Z hLb Pjbkxj KÛv±i 

Qvov †mB Pz¤^K‡¶‡Î ¯’vwcZ GKwU wUD‡ei ga¨ w`‡q GK Í̄¤¢ cwievwn Zij cÖevwnZ nq ZLb Zv‡Z †fv‡ëR Avweó nq| 

wP‡Î g¨vM‡bwUK eøvW †d¬v wgUv‡ii †g․wjK bxwZ †`Lv‡bv nj| 

G‡Z GKwU ’̄vqx Pz¤^K A_ev ‣e ỳ¨wZK Pz¤^K‡K i³bvjxi Pvwiw`‡K ’̄vcb Kiv nq| GwU i³ cÖev‡ni w`‡Ki mv‡_ j¤^fv‡e 

Pz¤^K‡¶Î •Zwi K‡i| Pjgvb i³ Í̄‡¤¢i g‡a¨ †h †fv‡ëR Avweó nq Zv cwigvc Kivi Rb¨ i³bvjxi ỳB wecwiZ cv‡k¦© 

Ges Pz¤^K‡¶‡Îi w`‡Ki mv‡_ j¤^fv‡e `yÕwU w¯’i B‡jKUªW ¯’vcb Kiv nq|  

g¨vM‡bwUK eøvW †d¬v wgUv‡ii AvDUcyU †fv‡ëR LyeB Kg _v‡K (gvÎ K‡qK gvB‡µv‡fvë)| B‡jKUªW †cvjvivB‡Rkb I 

Ggwcødvqvi wWªdU †_‡K i¶v cvIqvi Rb¨ wgUv‡i B‡jK‡Uªvg¨vM‡bU e¨envi Kiv nq| G¸‡jv‡K Gwm †fv‡ëR Øviv 

PvwjZ Kiv nq| wKš‘ Gwm †fv‡ë‡R Pvjv‡bvi Rb¨ Pz¤^K‡¶‡Îi cwieZ©‡bi d‡j UªvÝwWDmviwU GKwU UªvÝdg©v‡ii gZ 

AvPib K‡i Ges G¨vii †fv‡ëR Av‡ewkZ nq| G †fv‡ëR cÖvqB wmMbvj †j‡fj n‡Z †ewk n‡q _v‡K| ZvB G G¨vii 

†fv‡ë‡Ri Dcw ’̄wZ‡Z wmMbvj‡K D×vi Kivi Rb¨ e„nr WvBbvwgK †i‡Äi Ges †dR †mbwmwUf Ggwcødvqvi e¨envi 

Ki‡Z nq A_ev †M‡UW wW‡U±i e¨envi Ki‡Z nq| wP‡Î g¨vM‡bwUK eøvW †d¬v wgUv‡ii eøK WvqvMÖvg †`Lv‡bv nj|G‡Z 

e¨eüZ Awm‡jUiwU g¨vM‡bU‡K cwiPvjbv K‡i Ges GKB mg‡q †M‡Ui Rb¨I K‡›Uªvj wmMbvj cvVvq| Awm‡jUiwU 50 

†_‡K 400Hz wd«Kz‡qwÝi g‡a¨ KvR K‡i| hLb i³ cÖev‡ni w`K D‡ë hvq ZLb †M‡UW wW‡U±i e¨envi Kivi d‡j 

AvDUcyU wmMbv‡ji †cvjvwiwUI D‡ë hvq| †d¬v cvjm¸‡jv †iKwW©s Gi Rb¨ G wm‡÷‡gi wd«Kz‡qwÝ †imcÝ mvavibZ D”P 

nq| Avevi Mo cÖevn wbb©‡qi Rb¨ †jv cvm wdëvi e¨envi Kiv nq|  
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 AvëªvmwbK eøvW †d¬v wgUv‡ii Acv‡ikb (Operation of Ultrasonic Blood Flow Meter)  

AvëªvmwbK eøvW †d¬v wgUvi Øviv cÖevwnZ i‡³i MwZ‡eM cwigvc Kiv hvq| G Rb¨ AvëªvmvDÛ kw³i weg e¨envi Kiv nq| 

i³bvjxi ga¨ w`‡q AvëªvmvD‡Ûi GKwU weg cvjm AvKv‡i Aí †Kv‡b †cÖib Kiv nq Ges Zvici Gi UªvbwRU UvBg 

cwigvc Kiv nq| hLb i³ cÖev‡ni w`K I †cÖwiZ weg GbvwR©i w`K GKB nq ZLb UªvbwRU UvBg Kg nq| hLb i³ 

cÖev‡ni w`K †cÖwiZ I weg GbvwR©i w`K wecwiZ nq ZLb UªvbwRU UvBg eo nq| 

wZb cÖKvi AvëªvmwbK eøvW †d¬v wgUvi¸‡jv nj- 

1| Wcjvi UvBc AvëªvmwbK eøvW †d¬v wgUvi 

2| Wcjvi wkdU UvBc AvëªvmwbK eøvW †d¬v wgUvi 

3| UªvbwRU UvBg AvëªvmwbK eøvW †d¬v wgUvi|  

 wP‡Î Wcjvi UvBc AvëªvmwbK eøvW †d¬v wgUv‡ii WvqvMÖvg †`Lv‡bv nj| 

AvëªvmwbK eøvW †d¬v wgUvi¸‡jvi †ewkifvMB Wcjvi bxwZi Dci cÖwZwôZ| K‡qK nvRvi †gMvnvU©R Drcbœ Ki‡Z m¶g 

Ggb GKwU Awm‡jUi Øviv G c×wZ‡Z GKwU wc‡RvB‡jKwUªK UªvÝwWDmvi‡K G·vB‡UW Kiv nq| G UªvÝwWDmvi‡K GKwU 

D¤§ y³ i³bvjxi mv‡_ mshy³ Kiv nq Ges cÖevwnZ i‡³ F wd«Kz‡qwÝ mnKv‡i GKwU AvëªvmwbK weg cvVv‡bv nq| †cÖwiZ 

weg kw³i wKQz Ask †jvwnZ I †k¦Z i³ KwbKv¸‡jv Øviv cÖwZdwjZ n‡q wd‡i Av‡m hv cÖ_g UªvÝwWDmv‡ii wecwi‡Z 

ms‡hvM Kiv wØZxq UªvÝwWDmvi Øviv M„wnZ nq| †h‡nZz Pjgvb i³ KwbKv¸‡jv Øviv cÖwZdjb N‡U ZvB Wcjvi B‡d‡±i 

Kvi‡b cÖwdwjZ wmMbv‡ji wd«Kz‡qwÝ wfbœ nq| cÖev‡ni w`‡Ki Dci wbf©i K‡i Gi wd«Kz‡qwÝ n‡e (F  F
D
)| GLv‡b Wcjvi 

wd«Kz‡qwÝ F
D
 cÖevwnZ i‡³i †e‡Mi mv‡_ mivmwi mgvbycvwZK| Z‡e †cÖwiZ AvëªvmwbK weg GbvwR©i GKwU Ask 

AcwiewZ©Z wd«Kz‡qwÝ‡Z mivmwi wØZxq UªvÝwWDmv‡i wd‡i Av‡m| G wgkª wmMbv‡ji Ggwcøwd‡Kk‡bi ci mivmwi I 

cÖwZdwjZ wmMbvjØ‡qi ga¨Kvi cv_©K¨ wn‡m‡e wW‡U±‡ii AvDUcy‡U Wcjvi wd«Kz‡qwÝ cvIqv hvq| GKwU wdKy‡qwÝ wgUvi 

Øviv G Wcjvi wd«Kz‡qwÝ cwigvc Kiv nq| wgUviwU‡K †d¬v †iU GK‡K `vMvswKZ Kiv nq|   
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 gvbe k¦mbZ‡š¿i eY©bv (Human Respiratory 

System)  

gvbe‡`‡n †h cÖwµqvq cwi‡ek n‡Z M„wnZ Aw·‡Rb 

†Kv‡li wfZ‡ii mij Lv`¨mvi‡K `nb K‡i Kve©bWvB 

A·vBW wbM©Z K‡i I Lv‡`¨i w¯’wZkw³‡Z 

MwZkw³‡Z cwibZ K‡i Zv‡K k¦mb e‡j Ges 

gvbe‡`‡ni †h Zš¿¸‡jv k¦mb cÖwµqvq mwµqfv‡e 

AskMÖnb K‡i Zv‡K k¦mbZš¿ e‡j|  wP‡Î 

gvbe‡`‡ni k¦mbZš¿ †`Lv‡bv nj| 
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gvbe‡`‡ni k¦mbZ‡š¿i cÖavbZ `yÕwU Ask _v‡K| h_v- 

(K) cwievnK Ask (conducting division)- G‡Z cyiæ 

Aveib _v‡K| Gi ga¨ w`‡q ‣KwkKbvjx‡Z †Kvb M¨vm 

cÖevwnZ nq bv|  

(L) k¦mb Ask (respiratory division)- G‡Z cvZjv 

Aveib _v‡K| Gi ga¨ w`‡q ‣KwkKbvjx‡Z M¨vm cÖevwnZ 

nq| 

gvbe‡`‡ni k¦mbZ‡š¿i wewfbœ Zš¿¸‡jv nj- 

1| bvwmKv- ewnt bvmviÜ«, bvmvc_ I AšÍt bvmviÜ 

2| bvmvMjwej 3| ¯^ihš¿ 

4| k¦vmbvjx 5| eªsKvm 6| dzmdzm 
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Bw¤úW¨vÝ wbD‡gvMÖv‡di KvR gvbe‡`‡ni k¦m‡bi nvi ev 

†imcvB‡ikb †iU (Respiration Rate) cwigv‡ci 

wewfbœ c×wZi g‡a¨ Bw¤úW¨vÝ wbD‡gvMÖvd c×wZ nj GKwU 

c‡iv¶ c×wZ| k¦m‡bi MfxiZv Ges ey‡Ki Bw¤úW¨vÝ 

cwieZ©‡bi  ga¨Kvi m¤ú‡K©i wfwË‡Z e¶¯’‡ji Dci 

evwn¨K B‡jKUªW e¨env‡ii gva¨‡g Bw¤úW¨vÝ wbD‡gvMÖvd 

†imcvB‡ikb †iU cwigvc K‡i| G Bw¤úW¨vÝ wbD‡gvMÖvd 

†h bxwZi wfwË‡Z KvR K‡i Zv nj ‡imcvB‡ikb NUvi 

mgq ey‡Ki AvovAvwo‡Z Gwm Bw¤úW¨vÝ cwieZ©b nq| wP‡Î 

GKwU Bw¤úW¨vÝ wbD‡gvMÖv‡di eøK WvqvMÖvg †`Lv‡bv nj| 
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BwmwR gwbUwis‡q e¨eüZ B‡jKUª‡Wi gZ mvi‡dm 

B‡jKUª‡Wi mvnv‡h¨ †ivMxi ey‡K 50 †_‡K 500kHz Gi †jv 

†fv‡ëR Gwm wmMbvj cÖ‡qvM Kiv nq| G‡Z e¨eüZ 

gwbU‡ii AwaKvskB BwmwR gwbUi hv‡Z B‡jKUª‡Wi 

GKwU mvavib †mU I wjW Iq¨v‡ii GKwU GKK †cqvi 

e¨envi Kiv nq| †imcvB‡ikb mvB‡K‡ji mv‡_ kix‡ii 

Bw¤úW¨vÝ cwieZ©b Øviv wmMbvj gWy‡jU nq Ges 

gWy‡j‡UW wmMbvj‡K mbv³ Kiv nq| Bw¤úW¨vÝ 

wbD‡gvMÖv‡d †h B‡jKUªW e¨eüZg nq Zv n‡”Q †mjd 

G¨v‡Wwmf (self adhesive) ai‡bi| bvovPvovi Kvi‡b 

m„ó b‡qR †_‡K gy³ _vKvi Rb¨ B‡jKUªW ‡Rwj (jelly) 
†jqv‡ii gva¨‡g kix‡ii Z¡‡Ki mv‡_ ms‡hvM •Zwi Kiv nq 
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cwigv‡ci wbwg‡Ë Z¡K‡K hLb mwVKfv‡e •Zwi Kiv 

nq ZLb B‡jKUªW¸‡jv n‡Z 150 †_‡K 200 

In‡gi Bw¤úW¨vÝ cvIqv hvq| cÖwZwU †imcvB‡ikb 

mvB‡K‡ji mv‡_ Bw¤úW¨vÝ cwieZ©‡bi gvb nq g~j 

Bw¤úW¨v‡Ýi 1%| cÖwZwU B‡jKUª‡Wi mv‡_ wmwi‡R 

D”Pgv‡bi w¯’i †iwR÷i hy³ _v‡K| d‡j Kb÷¨v›U 

Gwm Kv‡i›U †mvm© m„wó nq| wWdv‡iwÝqvj Gwm 

Ggwcødvqv‡i cª‡qvMK…Z wmMbvj †fv‡ëR nj 

†iwR÷¨v‡Ýi AvovAvwo‡Z †fv‡ëR Wªc †h 

†iwR÷¨vÝ †ivMxi ey‡Ki Bw¤úW¨vÝ wb‡`©k K‡i|  
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A_©vr  

†hLv‡b E0=AvDUcyU †fv‡ëR (V),   

I=ey‡Ki wfZi w`‡q cÖevwnZ Kv‡i›U (A),  

R=†imcvB‡ikb Qvov ey‡Ki Bw¤úW¨vÝ ( ),  
=†imcvB‡ikb Øviv m„ó ey‡Ki Bw¤úW¨vÝ cwieZ©b ( )| 

‡ivMxi ey‡Ki ga¨ w`‡q cÖevwnZ Kv‡i›U LyeB Kg Ges 

†imcvB‡ikb Qvov cÖvq Kb÷¨v›U _v‡K Kvib †mvm© †fv‡ëR E 

Kb÷¨v›U Ges c`wU (R1+R2+R) Gi †hvMd‡ji Zzjbvq LyeB 

‡QvU| 

E0 wmMbvj‡K GgwcødvB Kiv nq Ges Zvici wmb‡µvbvm GgwcøPzW 

gWy‡jkb (AM) wW‡U±‡i †`qv nq| †imcvB‡ikb I‡qfdig E0 

Gi GgwcøPzW cwieZ©‡bi g‡a¨B _v‡K Ges †iwR÷¨v‡Ýi cwieZ©b  

Zv NUvq|  
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G¨v‡b‡¯’wmqv  

kix‡i †Kvb cÖKvi Acv‡ikb Kv‡Ri Rb¨ †ivMx‡K 

G¨v‡b‡¯’wUK G‡R›U bvmvi‡Ü«i gva¨‡g kix‡i cÖ‡qvM 

K‡i †ivMxi †PZbv ev Abyf~wZ we‡jvc Kivi c×wZ‡K 

G¨v‡b‡¯’wmqv ejv nq| GK mgq nvmcvZvj ev 

wK¬wbK¸‡jvi Acv‡ikb iæ‡g G·‡cøvwmf 

G¨v‡b‡¯’wUK G‡R‡›Ui e¨envi wQj| †hgb B_vi, 

mvB‡K¬v‡cÖv‡cb| wKš‘ eZ©gv‡b G GR›U¸‡jvi e¨envi 

†bB ej‡jB P‡j| Kvib G¸‡jv `vn¨ M¨vm| eZ©gv‡b 

G¨v‡b‡¯’wUK G‡R›U wn‡m‡e A‣Re M¨vm bvBUªvm 

A·vBW (N2O) Ges wewfbœ ai‡bi DØvqx G‡R›U 

e¨envi Kiv nq|  
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wewfbœ cÖKvi †fvjvUvBj G¨v‡b‡¯’wUK G‡R›U¸‡jv nj- 

1| WvBB_vBj B_vi 

2| †K¬v‡ivdig 

3| UªvB‡K¬v‡ivB_vBwjb 

4| n¨v‡jv‡_b 

5| wg‡_vw·d¬y‡ib 

6| Gbd¬z‡ib 

7| AvB‡mvd¬z‡ib 

8| †m‡fvd¬z‡ib 

9| †Wmd¬z‡ib| 
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1| †÷R-1t- G¨v‡b‡¯’wmqvi G avc‡K †e`bv‡evanxbZvi avc ev 

wPb‡Z ev eyS‡Z bv cvivi avc ejv nq| G¨v‡b‡¯’wUK G‡R›U cÖ‡qvM 

I †PZbv we‡jvc G `yB‡qi ga¨ewZ© mgq‡K wn‡m‡e we‡ePbv Kiv 

nq| 

 2| †÷R-2t- G¨v‡b‡¯’wmqvi G avc‡K D‡ËRbvi avc ev 

weKviMÖ¯’Zvi avc ejv nq| ‡PZbv ev Abyf~wZ we‡jvc nIqvi ci 

†_‡K ¯̂qswµq k¦vm cÖk¦v‡mi ïiæ ch©šÍ mgqB nj †÷R-2 

G¨v‡b‡¯’wmqv| G av‡c ‡Pv‡Li wi‡d¬· A „̀k¨ nq wKš‘ Ab¨vb¨ mKj 

wi‡d¬· wVK _v‡K Ges Kvwk ev ewgfve I Awbqwš¿Z bovPov NU‡Z 

cv‡i| GgbwK k¦vmiƒ×mn AwbqwgZ k¦mbI n‡Z cv‡i| G avcwU 

Sv‡gjvc~b© n‡Z cv‡i Ges †ivMxi wec` Gov‡Z AwaKvsk 

G¨v‡b‡¯’wUK †cÖ‡UvK‡j G mgqKvj‡K hZ`~i m¤¢e msw¶ß ivLvi 

†Póv Kiv nq|  
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3| †÷R-3t- ¯^qswµq k¦vm cÖk¦v‡mi ïiæ †_‡K k¦mbh‡š¿i 

AmvoZv ch©šÍ avc‡K mvwR©K¨vj G¨v‡b‡¯’wmqv †÷R ejv nq| Kvib 

G avc Ggb GKwU †j‡fj †hLv‡b mvwR©K¨vj Kvh©vw` m¤úbœ Kiv 

hvq| †÷R-2 †_‡K †÷R-3 †Z Ae¯’vi cwieZ©b wb‡gœi 

•ewkó¨¸‡jv Øviv wb‡`©wkZ nq- 

(K) †ivMxi wbqwgZ k¦mb wd‡i Avmv, 

(L) †÷R-2 †Z ùxZ n‡q hvIqv wcDwcj msKzwPZ n‡q hvIqv, 

(M) †ivMx KZ„©K A‡bw”QK Av‡jvob ev cÖjvc eÜ n‡q hvIqv 

BZ¨vw`| 

‡÷R-3 †K PviwU ¯Í‡i fvM Kiv n‡q‡Q- 

(K) cÖ_g ¯Íi- ¯^qswµq k¦m‡bi ïiæ †_‡K Aw¶‡MvjK 

Av‡jvo‡bi wbe„wË ch©šÍ G ¯Íi| G ¯Í‡i Aw¶cjøe wi‡d¬· _vK‡e 

bv, MjvatKib wi‡d¬· _vK‡e bv, gv‡S gv‡S Aw¶‡MvjK bovPov 

Ki‡Z cv‡i wKš‘ KbRvswUfvj wi‡d¬· G ¯Í‡ii †k‡l _vK‡e bv| 
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(L) wØZxq ¯Íi- Aw¶‡MvjK Av‡jvo‡bi wbe„wË ‡_‡K 

B›Uvi‡Kv÷vj †cwki AmvoZvi ïiæ ch©šÍ G ¯Íi| G ¯Í‡i ¯^ih‡š¿i 

wi‡d¬· nvwi‡q hv‡e, Kwb©qvi wi‡d¬· A`„k¨ n‡e, AkÖæ ¶ib e„w× 

cv‡e, k¦mb ¯^qswµq I wbqwgZ n‡e|  

 (M) Z…Zxq ¯Íi- B›Uvi‡Kv÷vj †cwki AmvoZvi ïiæ †_‡K 

†kl ch©šÍ G ¯Íi| G ¯Í‡i Wvqv‡d«M‡gwUK †imcvB‡ikb we`¨gvb 

wKš‘ B›Uvi‡Kv÷vj †cwki AmvoZv µgea©gvb n‡e| 

 (N) PZz_© ¯Íi- B›Uvi‡Kv÷vj †cwki m¤ú~b© AmvoZv †_‡K 

Wvqv‡d«M‡gwUK AmvoZv ch©šÍ G ¯Íi| 

 4| †÷R-4t- k¦mb eÜ nIqv †_‡K g„Zz̈  ch©šÍ avc nj 

†÷R-4| G¨v‡b‡¯’wUK Ifvi‡WvR k¦mb‡iva I  f¨v‡mv‡gvUi 

aŸsmmn †gWyjvwi c¨vivjvBwmm NUv‡Z cv‡i| wcDwcj e¨vcK 

cÖmvwiZ nq Ges †cwkmg~n wkw_j nq| 

  

 

41 



42 



 
f~wgKv- gvbe‡`‡ni wewfbœ cÖKvi A½-cÖZ¨½ ev †Kvb 

As‡k we‡kl cÖ‡qvR‡b Acv‡ikb ev mvR©vix Ki‡Z nq| 

Avi G Kv‡R wewfbœ cÖKvi Bb÷ªy‡g›U e¨eüZ nq| 

Acv‡ikb KvR m¤úbœ Kivi Rb¨ GKwU we‡kl K¶ ev iæg 

cÖ‡qvRb hv‡K Acv‡iwUs iæg ejv nq| G Acv‡iwUs iæ‡gI 

wewfbœ cÖKvi Bb÷ªy‡g›U e¨eüZ nq| G Aa¨v‡q wewfbœ cÖKvi 

mvR©vix, mvR©vix‡Z e¨eüZ wewfbœ cÖKvi Bb÷ªy‡g›U, 

Acv‡iwUs iæg Bb÷ªy‡g›U m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q|     
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1 wewfbœ cÖKvi mvR©vix (Different types of Surgery)-  
Amy¯’̈ Zvi ¸iæZ¡, AvµvšÍ kix‡ii Ask, Acv‡ik‡bi RwUjZv I Av‡ivM¨ jv‡fi mg‡qi 

cÖZ¨vkv BZ¨vw` wewfbœ d¨v±‡ii Dci wfwË K‡i mvR©vix‡K wewfbœfv‡M fvM Kiv  hvq- 

‡gRi mvR©vix (Major Surgery)- G mKj mvR©vix A‡bK RwUj| †hgb nvU©, gv_v, eyK, 

†cU BZ¨vw`i Acv‡ikb G †kªwbi g‡a¨ c‡o| G ai‡bi mvR©vix‡Z Av‡ivM¨ jv‡fi mgq 

`xN©vwqZ nq Ges Acv‡ikb ciewZ© RwUjZvi SzwK A‡bK †ewk| G ai‡bi mvR©vixi ci 

†ivMx‡K A‡bK mgq K‡ivbvwi †Kqvi BDwb‡U (Coronary Care Unit-CCU) ev 

Bb‡Ubwmf †Kqvi BDwb‡U (Intensive Care Unit-ICU) ivL‡Z nq ev nvmcvZv‡j 

A‡bK w`b ivL‡Z nq| †gRi mvR©vixi D`vnib nj- 

1| †eªBb wUDgvi mvR©vix  

2| nvU© evBcvm mvR©vix  

3| I‡cb nvU© mvR©vix 

4| gv_vi Lywj ev gyLgÛ‡ji nv‡oi mvR©vix 
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5| wKWwb cÖwZ¯’vcb 

6| †giæ`‡Ûi mvR©vix 

7| K¨vÝvi RwbZ Kvi‡b mvR©vix BZ¨vw`a|       

gvBbi mvR©vix (Minor Surgery)- G mKj mvR©vix ‡Zgb RwUj 

bq| G ai‡bi mvR©vix‡Z Av‡ivM¨ jv‡fi mgq Kg Ges Acv‡ikb 

ciewZ© RwUjZvi SzwK ‡bB ej‡jB P‡j| gvBbi mvR©vixi D`vnib 

nj- 

1| Kv‡bi wUDe emv‡bv 

2| nvwb©qv Acv‡ikb 

3| bv‡Ki cwjc Acv‡ikb 

4| nvofv½vi Acv‡ikb 

5| wUDgvi Acv‡ikb BZ¨vw`| 
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Hw”QK mvR©vix (Elective Surgery)- G mKj mvR©vix 

Riæix †Kvb welq bq| wb‡Ri B”QvgZ wbe©vPb Kiv hvq hv 

mnvqK n‡Z cv‡i wKš‘ AZ¨vek¨K bq| Hw”QK mvR©vixi 

D`vnib nj- 

1| Rb¥MZ `vM Acmvib 

2| Lrbv Kiv BZ¨vw`| 

Avek¨Kxq mvR©vix (Required Surgery)- fwel¨Z 

Rxe‡bi ¸bMZgvb wbwðZ Kivi Rb¨ G ai‡bi mvRv©ix 

Ki‡Z nq| GUv Riæix mvR©vixi gZ Zvr¶wbKfv‡e Kivi 

cÖ‡qvRb nq bv| †hgb- wPwKrmvq Av‡ivM¨ bv n‡j wKWwb 

cv_i Acv‡ikb Ki‡Z nq|  
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Riæix mvR©vix (Emergency Surgery)- Riæix wPwKrmvi 

cÖ‡qvR‡b G ai‡bi mvR©vix Kiv nq| †hgb G¨v‡cwÛmvBwUm, Mvox 

`~N©Ubv ev Ab¨vb¨ `~N©Ubvq AvNvZMÖ¯Í ‡ivMx‡K G ai‡bi mvR©vixi 

cÖ‡qvRb nq|  

gvB‡µvmvR©vix (Micro Surgery)- AwZ ¶z`ª A½ †hgb- agbx, 

mœvqy, ga¨K‡b©i nvo ev †Pv‡Li wfZ‡ii Acv‡ikb m¤úbœ Kivi Rb¨ 

mvR©bMb kw³kvjx GgwcødvBs wWfvBm e¨envi K‡i G ai‡bi 

mvR©vix KvR m¤úbœ K‡i _v‡Kb| 

A½ cÖwZ¯’vcb mvR©vix (Organ Transplant Surgery)- hw` 

†Kvb †ivMxi †Kvb A½ ‡hgb- wKWwb, wjfvi, nvU© BZ¨vw` 

AKvh©Ki n‡q c‡o Z‡e A‡b¨i †`qv A½‡K Zvi kix‡i cÖwZ¯’vcb 

Ki‡Z G ai‡bi mvR©vix Kiv nq| 47 
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Kx †nvj mvR©vix (Key Hole Surgery)- mvwR©K¨vj 

wPwKmvi DbœwZi d‡j eZ©gv‡b A‡bK Acv‡ikbB Kx †nvj 

mvR©vix c×wZ‡Z Kiv nq| cÖPwjZ mvR©vix A‡c¶v G‡Z 

KvUv-‡Qiv LyeB Kg nq Ges hš¿bv I ¶Z LyeB Kg nq| 

mvR©bMb Acv‡ik‡bi RvqMvwU jvBUmg„× GKwU miæ 

wUD‡ei (fiber optic light source) gva¨‡g †`L‡Z 

cvb Ges wUD‡ei wfZi w`‡q cÖ‡qvRbxq hš¿cvwZ XywK‡q 

Acv‡ikb Kvh© m¤úv`b K‡ib| wcË _wj ev wcË cv_i 

Acmvib Ges †cÖv‡÷U MÖwš’i Dci wKQz Acv‡ikb ev 

R‡q‡›Ui wKQz Acv‡ikb G c×wZ‡Z Kiv nq| 

j¨vcv‡iv‡¯‥vwcK (Laparoscopic) mvR©vixI G ai‡bi 

mvR©vixi g‡a¨ c‡o| 

 



 

K¨vÝvi mvR©vix (Cancer Surgery)- wewfbœ cÖKvi K¨vÝv‡ii 

Rb¨ mvR©vix n‡”Q GKwU cÖavb wPwKrmv| K¨vÝv‡ii †¶‡Î 

D‡jøL‡hvM¨ mvR©vix¸‡jv nj- 

(1) Wvqv‡Mv‡bvw÷K mvR©vix (Diagnostic Surgery)- kix‡ii 

g‡a¨ †Kvb Riæwi †ivM †hgb K¨vÝv‡ii Dcw¯’wZ Av‡Q wKbv Zv 

wbb©q Kivi Rb¨ G ai‡bi mvR©vix Ki‡Z nq| ev‡qvcwm (Biopsy) 

Gi gva¨‡g G KvR m¤úv`b Kiv nq| 

(2) Av‡ivM¨Ki mvR©vix (Curative Surgery)- hw` †ivM wbb©‡qi 

mgq mwjW wUDgvi Gi mÜvb cvIqv hvq Z‡e K¨vÝvi AvµvšÍ 

wUmy¨mg~n aŸsm ev Acmvib Kivi Rb¨ G ai‡bi mvR©vix Kiv nq| G 

ai‡bi mvR©vix wewfbœ cÖKv‡ii n‡Z cv‡i| †hgb- 

Cryosurger y - G‡Z Zij bvB‡Uªv‡Rb e¨envi K‡i K¨vÝvi 

wUmy¨‡K aŸsm Kiv nq| 
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Debulking Surgery - K¨vÝvi AvµvšÍ wUDgv‡ii 

Askwe‡kl Acmvib Ki‡Z G ai‡bi mvR©vix Kiv nq| 

Electrosurgery - KZ©b Kv‡R nvB wd«Kz‡qwÝi Kv‡i›U 

cÖevwnZ K‡i K¨vÝvi wUmÿ ‡K aŸsm Ki‡Z G ai‡bi mvR©vix 

Kiv nq| 

Excisional Surgery - AwZ ¶wZKi wUDgvi‡K 

Acmvib Ki‡Z AwZ ¶z`ª hš¿cvwZ e¨envi K‡i G ai‡bi 

mvR©vix Kiv nq| 

LASER Surgery - K¨vÝvi wUmÿ ‡K aŸsm Kivi Rb¨ 

‡jRvi jvBU weg  e¨envi K‡i G ai‡bi mvR©vix Kiv nq|            

(3) cÖwZ‡ivag~jK mvR©vix (Preventive Surgery)- 

GL‡bv K¨vÝvi nqwb Z‡e fwel¨‡Z n‡Z cv‡i Giƒc wUmÿ ‡K 

aŸsm Ki‡Z G ai‡bi mvR©vix Kiv nq|  
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(4) DckgKvwi mvR©vix (Palliative Surgery)- G mvR©vixi D‡Ïk¨ 

K¨vÝvi wUmy¨ aŸsm Kiv bq eis †ivMxi Rxeb‡K AwaK AvivgcÖ` I wbivc` 

ivL‡Z G ai‡bi mvR©vix Kiv nq| 

(5) mnvqZvKvwi mvR©vix (Supportive Surgery)- DckgKvwi mvR©vixi 

gZ mnvqZvKvwi mvR©vix Øviv K¨vÝvi Av‡ivM¨ eySvq bv| eis GwU Ab¨vb¨ 

K¨vÝvi wPwKrmvq mnvqZv K‡i _v‡K| ‡hgb kix‡ii wfZ‡i K¨v‡gv‡_ivwc 

(Chemotherapy) Kiv‡bvi D‡Ï‡k¨ GKwU K¨v‡_Uvi kix‡ii wfZi cÖ‡ek 

Kiv‡bvB n‡”Q mnvqZvKvwi mvR©vix| 

(6) cybiƒ×viKvwi mvR©vix (Restorative Surgery)- kix‡ii ¶wZMÖ¯Í ev 

A¯^vfvweK As‡ki DbœwZi Rb¨ ev †m․›`h© e„w×i Rb¨ ev Ef‡qi Rb¨ G 

ai‡bi mvR©vix Kiv nq| Av‡ivM¨Ki mvR©vixi ci †ivMxiv mvavibZ G ai‡bi 

mvR©vix K‡i _v‡Kb|   

  

wKQz Kgb ai‡bi mvR©vixi ZvwjKv wb‡gœ †`qv nj- 
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1. Opthalmology 

2. Otolaryngology 

3. Orthopedics 

4. Urology 

5. Gynecology 

6. Obstetrics 

7. Neurosurgery 

8. Thoratic Surgery 

9. Bypass Heart Surgery 

10. Cosmetic Surgery 

11. Plastic Surgery 

12. Brain Surgery 

13. Gall Bladder Surgery 

14. Breast Cancer Surgery 

15. Spine Surgery 

16. Vascular Surgery 

17. Abdominoplasty Surgery 

18. Gastric Bypass Surgery 

19. Bariatric Surgery 

20. Lip Surgery 
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 ‡÷wijvB‡Rkb c×wZ (Sterilization System) 

mvR©vix‡Z e¨eüZ wewfbœ cÖKvi hš¿cvwZ I Ab¨vb¨ e¯‘‡Z m„ó m~¶è 

†ivMRxevby aŸsm Kivi cÖwµqv‡K †÷wijvB‡Rkb ev wbe©xRb ejv 

nq| †÷wijvB‡Rkb c×wZ Kvco-‡Pvco Ges mvR©vix‡Z e¨eüZ 

nq bv Ggb wRwbmcÎ †hgb eøvW †cÖmvi UªvÝwWDmvi, †imcvB‡iUwi 

‡_ivwc BKzBc‡g›U BZ¨vw`‡ZI cÖ‡qvM Kiv nq| 

‡÷wijvB‡Rk‡bi wewfbœ c×wZ¸‡jv nj- 

1| ÷xg wnU (Steam heat) †÷wijvB‡Rkb 

2| WªvB wnU (Dry heat) †÷wijvB‡Rkb 

3| M¨vm (Gas) †÷wijvB‡Rkb 

4| wjKzBW (Liquid) †÷wijvB‡Rkb 

5| †iwW‡qkb (Radiation) †÷wijvB‡Rkb 
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÷xg wnU †÷wijvB‡Rkb- ÷xg A‡Uv‡K¬f bvgK GK cÖKvi 

wWfvB‡mi g‡a¨ G cÖKvi †÷wijvB‡Rkb m¤úbœ Kiv nq| 

wWfvBmwU nj GKwU †cÖmvi jK †P¤̂vi (Pressure lock 

chamber)| GKwU A‡Uv‡K¬‡fi g‡a¨i ZvcgvÎv 1000C ev 

2120FGi Dc‡i ivLv nq| d‡j Gi wfZ‡ii †cÖmv‡ii cwigvbI 

A‡bK †ewk nq| 

‡h mKj e¯‘‡K †÷wijvB‡Rkb Ki‡Z n‡e Zv‡`i‡K wØ Í̄wewkó 

wj‡jb Kvc‡o A_ev wQ ª̀hy³ Ab¨ †Kvb Dc‡hvwM c`v_© Øviv 

†gvov‡bv nq Ges G‡`i‡K A‡Uv‡K¬f †P¤̂v‡ii g‡a¨ ivLv nq| ÷xg 

†÷wijvB‡Rkb mvB‡Kj m¤úbœ Ki‡Z wZbwU wcwiqW cÖ‡qvRb| 

h_v- 

(K) f¨vKzqvg (Vacuum Period) wcwiqW- G mg‡q mxj Kiv 

(sealed) A‡Uv‡K¬f †P¤̂vi †_‡K evZvm‡K †U‡b †ei K‡i 

f¨vKzqvg •Zwi Kiv nq|  
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(L) †÷wijvB‡Rkb wcwiqW- G mg‡q †P¤^v‡ii g‡a¨ mycviwn‡UW 

(1000C Gi Dc‡ii ZvcgvÎv wewkó) ÷xg cÖ‡ek Kiv‡bv nq| 

ZvcgvÎv n‡e 15 wgwb‡Ui Rb¨ 1200C ev 2 wgwb‡Ui Rb¨ 1440C| G 

ZvcgvÎvi mgZzj¨ †cÖmvi nj h_vµ‡g 105 Pa (c¨vm‡Kj) ev 1 

evhygÛjxq Pvc I 3X105 Pa (c¨vm‡Kj) ev 3 evhygÛjxq Pvc |  

(M) †cvó (Post) †÷wijvB‡Rkb wcwiqW- G mg‡q ÷xg Pvjbv 

eÜ Kiv nq Ges †P¤̂v‡ii `iRv Ly‡j w`‡q †P¤^v‡i evZvm cybtcÖ‡ek 

Kiv‡bvi Av‡MB †gvov‡bv c¨v‡KU‡K ï®‥ Kiv nq|  

‡÷wijvB‡Rkb c×wZ mwVKfv‡e m¤úbœ n‡q‡Q wKbv Zv eySvi Rb¨ 

†gvov‡bv c¨v‡K‡Ui Dci GKwU we‡kl ai‡bi †Uc jvMv‡bv nq Ges 

c¨v‡K‡Ui wfZ‡i GKwU we‡kl ai‡bi BwÛ‡KUi w÷ªc jvMv‡bv nq| 

‡÷wijvB‡Rkb mwVKfv‡e m¤úbœ n‡j BwÛ‡KU‡ii is cwieZ©b 

nq ev G‡Z cÖ`Ë wPý „̀k¨gvb nq|   
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6.4 mvwR©K¨vj Wvqv_vwg©©i g~jbxwZ mvwR©K¨vj Kv‡R wUmy¨ KvUv I 

i³ RgvU euvavi (cutting & coagulation) Rb¨ Acv‡iwUs 

iæ‡g nvB wd«Kz‡qwÝ Kv‡i›U e¨eüZ nq| mvwR©K¨vj Wvqv_vwg© 

BDwbU¸‡jv‡Z e¨eüZ Kv‡i‡›Ui wdªKz‡qwÝ †iÄ n‡q _v‡K 1 

†_‡K 3MHz hv kU©I‡qf †_ivwcDwUK Wvqv_vwg© †gwk‡bi 

wd«Kz‡qwÝi Zzjbvq A‡bK †ewk| B‡jK‡UªvmvR©vixi Rb¨ 

cÖ‡qvRbxq cvIqvi †j‡fj wbDivj (neural) w÷gy‡jk‡bi 

†_ªk‡nv‡ìi wb‡P _v‡K| hw` wd«Kz‡qwÝ me©wbgœ 300kHz nq Z‡e 

gvbe‡`‡ni wUmy¨‡Z Kv‡i›U cÖevwnZ nIqvi mgq d¨vivwWK 

(faradic) I B‡jK‡UªvjvBwUK Dfq B‡d±B ~̀i n‡q hvq 
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ZvB mvwR©K¨vj Kv‡R wUmÿ  KvUv I i³ RgvU euvavi Rb¨ Kv‡i‡›Ui 

_vg©vj ev wnwUs B‡d± e¨eüZ nq| hLb Zx¶èavi wewkó GKwU 

Zv‡ii jyc ev e¨vÛ jyc ev wbW‡ji (needle) c‡q‡›Ui ga¨ w`‡q 

wUmy¨i Af¨š—‡i D”P wd«Kz‡qwÝi Kv‡i›U cÖevwnZ nq ZLb G 

mKj c‡q‡›U D”P Nb‡Z¡i Kv‡i‡›Ui m„wó nq| d‡j wUmy¨¸‡jv 

Ggb cwigvb DËß nq †h B‡jKUª‡Wi wVK wb‡P Aew ’̄Z 

†mj¸‡jv †mj d¬zB‡Wi DËvc Øviv ỳBfv‡M wef³ n‡q hvq| G 

e¨e ’̄v  wP‡Î †`Lv‡bv nj| 

 BbwWdv‡i›U (indifferent) B‡jKUªWwU †ivMxi mv‡_ A‡bK RvqMv 

Ry‡o ms‡hvM •Zwi K‡i Ges Kv‡i›U Qwo‡q c‡o hvi d‡j 

B‡jKUª‡W LyeB Kg Zvc Drcbœ nq| G ai‡bi wUmÿ  c„_KxKi‡bi 

c×wZB nj B‡jK‡UªvmvwR©K¨vj KvwUs Gi g~j wfwË|  58 



59 



  
f~wgKv- gvbe‡`‡n wewfbœ cÖKvi A½-cÖZ¨‡½i g‡a¨ nvU© ev ürwcÛ 

nj AwZe ¸iæZ¡c~b©| G nv‡U©i †ivMI A‡bK RwUj| Avi nv‡U©i 

‡ivMxi wPwKrmvi Rb¨ wewfbœ cÖKvi wWfvBm e¨envi Kiv nq| G 

wWfvBm¸‡jv‡K KvwW©qvK wWfvBm ejv nq| ‡hgb- ‡cm‡gKvi, 

KvwW©IfviUvi, wWdvBweª‡jUi BZ¨vw`| G Aa¨v‡q wewfbœ cÖKvi 

KvwW©qvK wWfvBm m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q|     
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wWgvÛ UvBc wmb‡µvbvm †cm‡gKv‡ii KvR (Function of 

Demand 

wWgvÛ UvBc wmb‡µvbvm †cm‡gKv‡i GKwU cvjm †Rbv‡iUi _v‡K 

hv †cwms I †mbwms (pacing & sensing) G ỳÕwU KvR K‡i| 

GKwU ‡fw›UªKzjvi wWgvÛ UvBc wmb‡µvbvm †cm‡gKv‡ii eøK 

WvqvMÖvg 7.2 bs wP‡Î †`Lv‡bv nj Ges Gi cÖwZwU eø‡Ki eb©bv wb‡gœ 

†`qv nj- 

QRS e¨vÛcvm wdëvi- wWgvÛ UvBc wmb‡µvbvm †cm‡gKv‡i 

GKwU cvjm †Rbv‡iUi _v‡K hv †cwms I †mbwms (pacing & 

sensing) G ỳÕwU KvR K‡i| ECG wmMbvj msMÖ‡ni gva¨‡g 

†mbwms Kvh© m¤úv`b Kiv nq| Wyqvj P¨v¤^vi †cwms (dual 

chamber pacing) Gi †¶‡Î P I‡qfI †mÝ nq| †mbwms 

mvwK©U †_‡K ECG I‡qf QRS e¨vÛcvm wdëv‡ii ga¨ w`‡q 

cÖevwnZ nq| G wdëviwU‡K Ggbfv‡e wWRvBb Kiv nq †hb Gi ga¨ 

w`‡q 30Hz †m›Uvi wd«Kz‡qwÝ wewkó 5Hz †_‡K 100Hz wd«Kz‡qwÝ 

†i‡Äi wmMbvj K‡¤úv‡b›U cÖevwnZ n‡Z cv‡i|  
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f~wgKv- gvbe‡`n wewfbœ cÖKvi A½-cÖZ¨½ mgš^‡q MwVZ| 

cÖwZwU A½-cÖZ¨½B KvR Kivi Rb¨ wewfbœ cÖKvi 

wdwRIjwRK¨vj wmMbvj cÖ‡qvRb| †Kvb Kvi‡b †Kvb 

wmMbvj Drcbœ nIqv eÜ n‡q †M‡j Zv K…wÎgfv‡e Drcbœ 

Ki‡Z nq| wmMbvj Drcbœ Kivi wWfvBm nj cÖ‡¯’wUK I 

w÷gy‡jUi| G Aa¨v‡q wewfbœ cÖKvi cÖ‡¯’wUK wWfvBm I 

w÷gy‡jUi m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q|     
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‡÷ªv‡K AvµvšÍ †ivMxi WªcdzU mgm¨vi Rb¨ e¨eüZ w÷gy‡jUi 

wm‡÷g gvsm‡ckxi wPwKrmvi Rb¨ B‡jKwUªK w÷gy‡jU‡ii eûwea 

e¨envi i‡q‡Q| ‡cwk‡Z evwn¨K w÷gyjvm cÖ‡qvM Kivi Rb¨ 

†cwkMÖæcmg~n msKzwPZ n‡Z mÿg wKbv Zv wba©vib Kivi Rb¨ I 

djvdj jÿ¨ Kivi Rb¨ wdwRIjwRK¨vj †_ivwc‡Z 

w÷gy‡jUi¸‡jv e¨eüZ nq| †÷ªv‡K AvµvšÍ e¨w³i wewfbœ mgm¨vi 

wPwKrmvi Rb¨ evwbwR¨Kfv‡e eZ©gv‡b A‡bK w÷gy‡jUi cvIqv 

hv‡”Q| G mKj †ivMx cÖvqB Pjb ev nuvUvi mgm¨vi (gait problem) 

m¤§yLxb nq| †ivMxi G Ae ’̄v‡K ejv nq WªcdzU| G‡ÿ‡Î GKRb 

e¨w³ nuvUvi Rb¨ cÿvNvZMÖ¯Í cv (paralised foot) gvwU‡Z 

Pvjv‡Z cv‡i wKš‘ c`Z‡ji ej (ball of the foot) DVv‡Z 

mg_© nq bv| Kv‡RB †m f~wg eivei cv †nuPwo‡q P‡j 
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 we‡kl K‡i G mKj gvbyl Gfv‡e †nuvPU †L‡q Pj‡Z mÿg| wP‡Î cÖ`wk©Z 

WªcdzU cª‡¯’wmm (dropfoot prosthesis) G mgm¨v‡K Kwg‡q Avb‡Z 

mnvqZv Ki‡Z cv‡i| †ivMxi RyZvi wn‡ji g‡a¨ GKwU myBP ewm‡q GwU wbg©vb 

Kiv nq| †ivMx hLb Zvi cv‡qi fvi D‡Ëvjb K‡i ZLb myB‡Pi K›U¨v± `yÕwU 

†K¬vR nq Ges w÷gyjvm Pj‡Z _v‡K| G myBPwU GKwU w÷gy‡jUi‡K K‡›Uªvj 

K‡i hv c`Zj‡K D‡Ëvjb Kivi Rb¨ `vqx †cwkmg~n‡K Aweivgfv‡e 

w÷gy‡jU Ki‡Z _v‡K| hLb †ivMx cybivq c`Z‡ji Dci fi iv‡L ZLb myBP 

K›Uv± `yÕwU I‡cb n‡q hvq Ges w÷gyjvm eÜ n‡q hvq|   

dvskbvj B‡jKwUªK¨vj w÷gy‡jkb (Functional Electrical 

Stimulation-FES) n‡”Q GKwU †K․kj †hLv‡b †cwk ms‡KvPb Drcbœ 

Kivi Kv‡R wb¤œ gvÎvi cvjmW Kv‡i›U e¨envi K‡i bvf©‡K wµqvkxj Kiv nq 

Ges †K›`ªxq ¯œvqy ÿwZMÖ¯Í n‡q‡Q Ggb †ivMxi ÿwZMÖ¯Í dvskb wdwi‡q Avbv 

nq 
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¯úvBbvj KW© BbRywi (spinal cord injury-SPI), †nW BbRywi 

(head injury-HI), †÷ªvK (stroke), gvwëcj †¯ø‡ivwmm 

(multiple sclerosis-MS), †mivBevj cvjwm (cerebal 

palsy-CP) A_ev Ab¨vb¨ wbD‡ivjwRK¨vj mgm¨vi †ivMxi †ÿ‡Î 

GwU cÖ‡qvM Kiv nq| FES wPwKrmvq ÿz ª̀ B‡jKwUªK¨vj Bgcvjm 

¸‡jv‡K bv‡f© cÖ‡qvM K‡i Zv‡K D‡ËwRZ Kiv nq hv ÿwZMÖ¯Í 

†cwk‡K wµqvkxj K‡i| ‡mjd GW‡nwmf c¨vP (self adhesive 

patch) ev B‡jK‡UªvW¸‡jv‡K ÿwZMÖ¯Í †cwk‡Z MgbKvix bv‡f©i 

wbK‡U Z¡‡Ki Dci emv‡bv nq Ges wj‡Wi mvnv‡h¨ w÷gy‡jU‡ii 

mv‡_ ms‡hvM †`qv nq hv Bgcvjm Drcbœ K‡i| wbw`©ó FES 

wWfvBm †hgb Walk device, Odstock Dropped Foot 

Stimulator-ODFS) BZ¨vw` bv‡g •Zwi Kiv nq|   
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3  

KKwjqvi cÖ‡¯’wm‡mi Acv‡ikb: 

wPwKrmvkv‡¯¿ cÖ‡¯’wmm nj GKwU K…wÎg e¨e¯’v hv kix‡ii bó n‡q 

hvIqv ev ÿwZMÖ¯Í n‡q hvIqv †Kvb Ask‡K cÖwZ¯’vcb K‡i| GUv 

ev‡qv†gKvUªwb‡·i (Biomechatronics) GKwU kvLv| AvNvZ, 

†ivM ev Ab¨ †Kvb ÎæwUi Kvi‡b ÿwZMÖ¯Í K‡›Uªvj wm‡÷g‡K mwµq 

Ki‡Z ev mwµq Kivi Rb¨ mvnvh¨ Ki‡Z ‡cwk, K¼vj ev 

¯œvqyZ‡š¿i mv‡_ †gKvwbK¨vj wWfvBmmg~n e¨env‡ii †K․kjB nj 

ev‡qv‡gKvUªwb·| AvNv‡Zi Kvi‡b ev Rb¥MZ Kvi‡b nviv‡bv A½ 

cybt¯’vcb Kivi Kv‡R ev ÎæwUc~b© A‡½i m¤ú~iK wn‡m‡e mvavibZ 

cÖ‡¯’wmm e¨envi Kiv nq| cÖ‡¯’wm‡mi D`vnib nj- K„wÎg fvjf, 

wKWwb, †PvL, ùvZ, wnqvwis GBW (hearing aids) BZ¨vw`|  
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eZ©gvb we‡k¦ eû †jvK †mÝwi wbDivj ewaiZv (sensori-

neural deafness) mgm¨vq RwoZ| Gi wPwKrmv wn‡m‡e 

cªvavb¨ †`qv nq KKwjqvi cÖ‡¯’wmm ev KKwjqvi Bgcø¨v›U|  

†mÝwi wbDivj ewaiZvi Kvib nj KKwjqvi bó nIqv ev 

AwWUwi bvf© (auditory nerves) bó nIqv ev †Kw›`ªq 

AwWUwi wm‡÷‡gi ÿwZ nIqv| †mbmwi †mj¸‡jv hvwš¿K 

MwZ‡K Ggb wmMbv‡j iƒcvšÍi K‡i hv kÖebkw³ 

(auditory neuron) Drcbœ K‡i| G wbDib¸‡jv ‡mÝwi 

†mj †_‡K †eªB‡bi KKwjqvi wbDwK¬qv‡m Bbdi‡gkb 

enb K‡i| G c×wZ wP‡Î †`Lv‡bv nj- 
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†Kw› ª̀q AwWUwi wm‡÷‡gi mvavib KKwjqv (cochlea) Ges 

mswkøó wbDib ¸‡jv AwWUwi wmMbv‡ji wd«Kz‡qwÝ I Bb‡UbwmwU 

msµvšÍ Bbdi‡gkb enb K‡i| AwWUwi bvf© Gi Bbdi‡gkb‡K 

†ewmjvi †gg‡eª‡bi (basilar membrane) GKwU †gKvwbK¨vwj 

wUDÛ wm‡÷‡g †cÖib K‡i| Bbvi †mbmwi †mj¸‡jv kÖe‡bi 

Abyf~wZ •Zwi K‡i Ges AvDUvi †mbmwi †mj¸‡jv A‡cÿgvb 

_v‡K| KKwjqv‡i †mbmwi †mj¸‡jvi Ae ’̄v‡bi Dci Gi 

AcwUgvj †imcÝ wbf©i K‡i| G‡c‡·i (apex) †mbmwi †mj¸‡jv 

Kg wd«Kz‡qwÝi Rb¨ Ges †e‡mi (base) †mbmwi †mj¸‡jv †ewk 

wd«Kz‡qwÝi Rb¨ ‡imcbwmf| ¯úvBiv‡ji wd«Kz‡qwÝ e›Ub 

jMvwi`wgK hv  wP‡Î †`Lv‡bv nj- 
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GKwU mvavib KKwjqvi cÖ‡¯’wm‡mi eøK WvqvMÖvg  wP‡Î †`Lv‡bv nj| 

Gi gvB‡µv‡dvbwU kãkw³‡K B‡jKwUªK¨vj wmMbv‡j iƒcvšÍi 

K‡i| G B‡jKwUªK¨vj wmMbvj GgwcødvB, cÖ‡mm I Gb‡Kv‡WW 

n‡q AviGd wjs‡K cÖ‡ek K‡i| AviGd wjsK G WvUv I cvIqvi 

Dfq‡K B›Uvibvj mvwK©‡U †cÖib K‡i ‡hLv‡b wmwiqvj WvUv¸‡jv 

wW‡Kv‡WW n‡q wmMbv‡j iƒcvšÍwiZ nq hv KKwjqvi B‡jK‡UªvW 

G¨v‡ii B‡jKUªW mg~‡ni Kv‡i›U †mv‡m© mieivn K‡i| B‡jK‡UªvW 

G¨v‡ii cÖwZwU B‡jKUªW cvjm ev GbvjM B‡jKwUªK¨vj wmMbvj 

Øviv cwiPvwjZ nq| wmMbvjmg~n AšÍK‡b©i wUmy¨i ga¨ w`‡q cÖevwnZ 

nq Ges AwWUwi wbDib mg~n‡K G·vB‡UW K‡i| G·vB‡Uk‡bi 

gvÎv wbf©i K‡i ga¨ewZ© wbDib msL¨v, wbDi‡b B‡jKUªW G¨v‡ii 

cÖw·wgwU Ges Kv‡i›U-‡WbwmwU •ewk‡ó¨i Dci|  
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 g¨vM‡bwUK w÷gy‡jkb (Magnetic 

Stimulation) 

B‡jKwUªK w÷gy‡jk‡bi mgm¨v nj GUv cÖ‡qvM Kiv 

‡ivMxi Rb¨ Kó`vqK| ZvB 1985 mv‡j g¨vM‡bwUK 

w÷gy‡jUi Avwe¯‥…Z nq hv bvf© I †eªBb‡K 

g¨vM‡bwUK¨vwj w÷gy‡jU Kiv hvq| g¨vM‡bwUK 

w÷gy‡jkb `yB cÖKvi| h_v- 

1| UªvÝ‡µwbqvj g¨vM‡bwUK w÷gy‡jkb 

(Transcranial Magnetic Stimulation-

TMS) 
2| wiwcwUwUf UªvÝ‡µwbqvj g¨vM‡bwUK w÷gy‡jkb 

(Repititive Transcranial Magnetic 

Stimulation-RTMS) 
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UªvÝ‡µwbqvj g¨vM‡bwUK w÷gy‡jkb- GwU GKwU 

mnbkxj c×wZ Ges †eªB‡bi wbDib¸‡jv‡K g„`yfv‡e 

w÷gy‡jU Kivi GKwU c×wZ| G‡Z `ªæZ cwieZ©kxj 

g¨vM‡bwUK wdì Øviv `ye©j B‡jKwUªK Kv‡i›U wUmy¨i 

g‡a¨ cÖweó Kiv‡bv nq| G‡Z †ivMxi gv_vi Lywji Dci 

GKwU we‡kl ai‡bi B‡jKUªg¨vM‡bU ¯’vcb Kiv nq 

hv kU© g¨vM‡bwUK cvjm Drcbœ K‡i| G cvjm¸‡jv 

†dvKvmmnKv‡i mn‡RB gv_vi Lywji ga¨ w`‡q 

cÖevwnZ nq| †h‡nZz Giv kU© cvjm Ges w¯’i bq ZvB 

Giv †eªBb‡K w÷gy‡jU Ki‡Z cv‡i| d‡j e¨v_v K‡g 

hvq| 
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wiwcwUwUf UªvÝ‡µwbqvj g¨vM‡bwUK w÷gy‡jkb- GwU 

TMS Gi gZB Z‡e GUv cybtcybt w÷gy‡jU Ki‡Z 

nq| GUv wewfbœ cÖKvi wbD‡ivjwRK¨vj wUªU‡g‡›Ui 

Rb¨ cÖ‡qvM Kiv nq| †hgb- gvB‡MÖb, †÷ªvK, 

cviwKbmÝ wWwRR (Parkinson’s disease), 

wWm‡Uvwbqv (dystonia), Kv‡b †fv †fv kã Kiv ev 

wUwbU¨vm (tinnitus) BZ¨vw` Ges gvbwmK †ivM 

msµvšÍ †hgb- welbœZv (depression), kÖe‡bw`ª‡q 

AjxK wKQzi Aw¯Í‡Z¡ wek¦vm (auditory 

hallucinations) BZ¨vw`|  
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GKwU g¨vM‡bwUK w÷gy‡jU‡ii WvqvMÖvg wP‡Î †`Lv‡bv nj| G‡Z GKwU cøvw÷K 

Aveibxi g‡a¨ Ave× GKwU Zv‡ii K‡qj‡K gv_vi Dci aiv nq| hLb GKUv 

†ewk gv‡bi K¨vcvwmUi wWmPv‡R©i Øviv K‡qjwU‡K GbviRvBR Kiv nq ZLb 

Gi IqvBwÛs Gi g‡a¨ `ªæZ cwieZ©bkxj Kv‡i›U cÖevwnZ nq| G‡Z K‡q‡ji 

Z‡ji mv‡_ j¤^fv‡e g¨vM‡bwUK wdì •Zwi nq| g¨vM‡bwUK wdìwU 

evavnxbfv‡e Z¡K I Lywji ga¨ w`‡q AwZµg K‡i Ges †eªB‡bi g‡a¨ 

wecixZgywL Kv‡i›U BbwWDm nq hv Lywji mv‡c‡ÿ ¯úk©K eivei cÖevwnZ nq| 

†eªB‡bi MV‡bi g‡a¨ Av‡ivwcZ Kv‡i›U wbKUewZ© bvf© †mj¸‡jv‡K 

wµqvkxj K‡i| G Kv‡i‡›Ui c_‡K †Uªm Kiv †ek KwVb| Kvib †eªBb n‡”Q 

GKwU AwbqwgZ AvKv‡ii Amg KÛv±i| Gme g¨vM‡bwUK wdì mgMÖ 

†eªBb‡K mgfv‡e cÖfvweZ K‡i bv| G¸‡jv wUªU‡g›U K‡q‡ji wVK wb‡P 

†eªB‡bi g‡a¨ †Kej cÖvq 2-3 †mw›UwgUvi Mfx‡i cÖ‡ek K‡i|     
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f~wgKv- gvbe‡`n wewfbœ cÖKvi A½-cÖZ¨½ mgš^‡q MwVZ| gvbyl 

wewfbœ ai‡bi Lv`¨ MÖnb K‡i Ges gvbyl wewfbœ cÖKvi wecvKxq 

Kvh©vewj m¤úbœ K‡i| Lv`¨ cwicv‡Ki ci mvivsk kix‡i M„wnZ nq| 

Amvivsk Ges wecvKxq Kv‡R Drcbœ Ac`ªe¨ kixi †_‡K wewfbœfv‡e 

†ei n‡q hvq| Avi G Kv‡Ri Rb¨ gvbe wKWbx ¸iæZ¡c~b© f’wgKv 

iv‡L| G Aa¨v‡q gvbe‡`‡ni wKWbxi KvR Gi mgm¨vewj Ges Zv 

mgvav‡bi wewfbœ c×wZ m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q|     
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wKWbxi KvR 

gvbe‡`‡ni wKWbxi cÖavb KvR nj eøvW cøvRgv †_‡K 

gyÎ ev BDwib (urine) •Zwi Kiv Ges Zv †`‡ni evwn‡i 

wbtmib Kiv| gvbe‡`‡ni Af¨šÍ‡i bvbv ai‡bi 

kvixie„Ëxq ev wecvKxq Kvh©vewj msNwUZ nq| Gme 

wecvKxq ivmvqwbK wewµqvq bvbv ai‡bi DcRvZ •Zwi 

nq hv †`‡ni Rb¨ AcÖ‡qvRbxq GgbwK ÿwZKi| ZvB 

Gme wRwbm‡K †`n †_‡K †ei Kiv GKvšÍ Riæix| 

Gme c`v‡_©i †ewkifvMB nj bvB‡Uªv‡Rb MwVZ `~wlZ 

c`v_ 
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G‡`i‡K †iPb c`v_© ejv nq| Avi G †iPb 

c`v_©mg~n kixi †_‡K †hme A‡½i gva¨‡g †ei 

n‡q hvq Zv‡`i‡K †iPb A½ ejv nq| wKWbx 

nj gvbe‡`‡ni cÖavb †iPb A½| GQvov dzmdzm 

Kve©b WvB A·vBW I Rjxq ev¯ú Z¨v‡Mi 

gva¨‡g Ges Pg© Nvg Z¨v‡Mi gva¨‡g ‡`n †_‡K 

†iPb c`v_© wbtmi‡b mvnvh¨ K‡i e‡j G‡`i‡K 

mvnvh¨Kvix †iPb A½ ejv nq| ‡`‡ni 75% †iPb 

c`v_© wKWbxi gva¨‡g wb®‥vwkZ nq|  
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gvbe‡`‡ni D`i MnŸ‡ii (abdominal cavity) wcQ‡bi w`‡K †giæ`‡Ûi `yB 

cv‡k¦© GKwU K‡i †gvU `yÕwU wKWbx Aew¯’Z| c~b©eq¯‥ gvby‡li wKWbxi evB‡ii w`K 

DËj I wfZ‡ii w`K AeZj| evg w`‡Ki wKWbx Wvb w`‡Ki wKWbx A‡cÿv wKQzUv 

Dc‡i Ae ’̄vb K‡i| cÖwZwU wKWbx m~ÿè Pz‡ji b¨vq KzÛjxK…Z AmsL¨ bvwjKv wb‡q 

MwVZ| bvwjKv¸‡jv‡K †bd«b (nephron) ejv nq| †bd«‡bi MVb  wP‡Î †`Lv‡bv 

n‡q‡Q| 

GK GKwU wKWbx‡Z cÖvq 1 wgwjqb ev 10 jÿ †bd«b _v‡K| †bd«b nj wKWbxi 

MVbg~jK I Kvh©g~jK GKK| †bd«‡bi `yÕwU Ask Av‡Q| h_v- (K) †MøvgvwiIjvm 

(glomarulus) I (L) wUDeyj (tubule)| †MøvgvwiIjvm nj †bd«‡bi mvg‡bi 

Ask hv i³ QuvKb cÖwµqvi g~j A½ ev Kvh©Kix GKK| †MøvgvwiIjvm i³ ‡_‡K 

mwµq QuvKb c×wZ‡Z g~‡Îi Dcv`vb I Ab¨vb¨ c`v_© c„_K K‡i| c„_K Kiv 

Dcv`v‡bi g‡a¨ _v‡K Møy‡KvR, BDwiqv, GgvB‡bv GwmW, †mvwWqvg I cUvwkqvg jeb 

Ges cvwb| d‡j i³ cwi‡kvwaZ nq|   
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wKWbxi KvR wb‡¤œ D‡jøL Kiv nj- 

1| i‡³i wfZi ivmvqwbK wewµqv eRvq ivL‡Z mnvqZv K‡i| 

2| wecvKRvZ `~wlZ c`v_© g~‡Îi mv‡_ †`‡ni evB‡i wbM©Z K‡i|   

3| i‡³ cvwbi fvimvg¨Zv eRvq iv‡L| 

4| †`‡n cÖweó welv³ I WªvM RvZxq c`v_© †`n †_‡K †ei Ki‡Z mnvqZv 

K‡i|  

5| i‡³i wewfbœ Dcv`v‡bi cwigvb wbw`©ó ivL‡Z mnvqZv K‡i|  

6| wKWbx Kjv I i‡³i Awf¯ªvebxq m¤úK© wbqš¿‡b mnvqZv K‡i|  

7| wKWwb †`ni‡mi nvB‡Wªv‡Rb Avq‡bi ZxeªZv I Zwor we‡køl‡bi 

mvg¨e¯’v wbqš¿b K‡i| 



 ‡n‡gvWvqvjvBwmm wm‡÷g (Hemodialysis 

System) 

‡h c×wZ‡Z Aa©‡f`¨ c ©̀v (semipermeable membrane) 

Øviv †ewóZ bvjxi wfZi w`‡q i³‡K cÖevwnZ K‡i Zv n‡Z 

ivmvqwbK c`v_©mg~n‡K †ei K‡i Avbv nq Zv‡K 

‡n‡gvWvqvjvBwmm e‡j| GKwU agbx I GKwU wkivi g‡a¨ 

`yÕwU myuP dzwU‡q †ivMxi i³‡K GKwU KzÛjxK…Z cøvw÷K 

b‡ji ga¨ w`‡q Pvjbv K‡i G KvRwU m¤úbœ Kiv nq| G 

KzÛjK…Z bj‡K GKwU WvqvjvB‡mU (dialysate) `ªe‡bi 

g‡a¨ Wzwe‡q ivLv nq| `ªebwUi Dcv`vb¸‡jv nj K¨vjwmqvg 

(Ca), g¨vM‡bwmqvg (Mg), cUvwmqvg (K) I †mvwWqv‡gi 

(Na) †W·‡UªvR I jeb 
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mnbkxj Pvc (osmotic pressure) Ggbfv‡e 

e¨v‡jÝ nq †h, we‡kl cÖKv‡ii welv³ c`v_©mg~n 

(toxin) †hgb BDwiqv, wµ‡qwUwbb, BDwiK GwmW 

BZ¨vw` Av‡¯Í Av‡¯Í cøvw÷K wUDe I †m‡jvd¨vb 

‡gvo‡Ki ga¨ w`‡q cÖevwnZ n‡q WvqvjvB‡mU `ªe‡b 

cwZZ nq| Aa©‡f`¨ c`©vwU jeb I ÿz`ª Aby¸‡jv‡K 

AwZµ‡g mnvqZv K‡i wKš‘ i³ KwbKv I eo eo 

†cÖvwUb KwbKv¸‡jv‡K evav cÖ`vb K‡i|   

‡n‡gvWvqvjvBwmm Kvh© m¤úv`‡bi Rb¨ †h †gwkb 

e¨envi Kiv nq Zv nj ‡n‡gvWvqvjvBwmm †gwkb 88 



|  

‡n‡gvWvqvjvBwmm c×wZi mv‡_ AwZ cwiwPZ GKRb 

†iwR÷vW© bvm© ev †UKwbwkqvb Øviv ‡n‡gvWvqvjvBwmm †gwkb 

cwiPvjbv Kiv †h‡Z cv‡i| GgbwK we‡klfv‡e cÖwkÿbcÖvß 

†ivMxivI wb‡R‡`i evox‡Z GwU e¨envi Ki‡Z cv‡i| 

AZ¨vek¨Kxq wKWbx dvsk‡bi weKí wn‡m‡e G †gwkb 

e¨envi Kiv †h‡Z cv‡i| wKš‘ GUv m¤ú~b© wKWbx Acv‡ik‡bi 

Rb¨ e¨envi Kiv hv‡e bv| hw`I G‡K cÖvqB K…wÎg wKWbx 

ejv nq| wKWbx †ivM I RwUjZvi Dci wbf©i K‡i G †gwkb 

e¨envi K‡i †ivMxiv 6 eQi ev AviI AwaK mgq †eu‡P 

_vK‡Z cv‡i| ‡n‡gvWvqvjvBwmm †gwk‡bi eøK WvqvMÖvg 

†`Lv‡bv nj| 
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wj‡_vwUªcwmi KvR (Function of Lithotripsy) 

g~Î_wji cv_i RwbZ †ivM me©Rb cwiwPZ cyivZb GKwU 

†ivM| G †iv‡Mi Kvib nj g~Î hLb wewfbœ Kvi‡b wbw ©̀ó wKQz 

jeb (salt) Øviv mycvi †mPz‡i‡UW nq ZLb G jeb¸‡jv 

wµóvjiƒ‡c cv_‡ii b¨vq c`v_© MVb K‡i| wewfbœ cÖKvi 

cv_i ¸‡jv nj- 

1| K¨vjwmqvg ‡÷vb- hv K¨vjwmqvg A·v‡jU ev K¨vjwmqvg 

dm‡dU ev Df‡qi mgš^‡q MwVZ| G ai‡bi cv_iB cÖvq 

70%| 

2| ‡gwUª· (matrix) †÷vb- hv ïay g¨vM‡bwmqvg A¨v‡gvwbqvg 

dm‡dU ev Gi mv‡_ K¨vjwmqvg dm‡dU mgš^‡q MwVZ| G 

ai‡bi cv_i cÖvq 20%| 
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3| BDwiK GwmW- G ai‡bi cv_i cÖvq 9%| 

4| wmmwUb (cystine)- G ai‡bi cv_i cÖvq 1%| 

cv_‡ii `ªexfzZ nIqvi (Solubilit y) Ae¯’v wbf©i K‡i 

cv_‡ii ai‡bi Dci| K¨vjwmqvg A·v‡jU †÷vb 

Mjv‡bv (dissolve) Am¤¢e| g¨vM‡bwmqvg 

A¨v‡gvwbqvg dm‡dU †÷vb Mjv‡bv LyeB KwVb|  

G me cv_i hLb g~Î_wj‡Z ev g~Îbvwj‡Z Ae¯’vb K‡i 

ZLb †ivMx cÖPÛ Kó cvq| G‡Z †ivMxi wKWwb‡Z 

wewfbœ ai‡bi mgm¨v m„wó nq| G Rb¨ G cv_i‡K 

Mjv‡bv ev fv½v ev Acmvib LyeB Riæix n‡q c‡o|  
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‡Kvb cÖKvi SzwK ev RwUjZv Qvov g~Î_wj‡Z ev g~Îbvwj‡Z ev 

wKWwb‡Z Aew¯’Z cv_i miv‡bvi Rb¨ e¨v_vgy³ ev mvgvb¨ 

cwigvb e¨v_vhy³ mvwR©K¨vj †K․kj‡K ejv nq wj‡_vwUªcwm|  

Lithotripsy kãwU GKwU wMÖK kã hv Litho Ges trip 

†_‡K G‡m‡Q| Litho A_© cv_i Ges trip A_© fv½v| ZvB 

k‡ãi Lithotripsy A_© nj cv_i fv½v| A_©vr 

wj‡_vwUªcwmi mvnv‡h¨ D”P kw³i kKI‡qf (shock 

wave) e¨env‡ii K‡i †ivMxi †`‡ni wfZ‡iB cv_i‡K 

†f‡½ ÿz ª̀ ÿz`ª Kbvq iƒcvšÍi K‡i g~Îbvwj w`‡q †ei K‡i 

†`qv nq| wj‡_vwUªcwm‡Z e¨eüZ †gwkb‡K ejv nq 

wj‡_vwUªcUi (Lithotriptor)|  
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wj‡_vwUªcwm c×wZwU me©cÖ_g 1970 mv‡j Hausler Ges 

Kiefer Gi wi‡cv‡U© D™¢vweZ nq| G c×wZwU cÖvq 10 eQi 

a‡i wewfbœ cÖvbxi †`‡n cixÿvg~jKfv‡e Pvjv‡bv nq| c‡i 

1980 mv‡j Rvg©vbx‡Z Dornier Medical System 

GmbH KZ„©K GUv wPwKrmv †ÿ‡Î cÖ‡qvM ïiæ nq| Gi 

c‡i 1983 mv‡j HM-3 Lithotriptor Pvjyi mv‡_ mv‡_ Gi 

e¨env‡ii e¨vcKZv †`Lv †`q  

wj‡_vwUªcwm c×wZi wewfbœ weKí bvg¸‡jv nj- 

Extracorporeal Shock Wave Lithotripsy 

(ECSWL), Intracorporeal Shock Wave 

Lithotripsy (ICSWL), LASER Lithotripsy, 

Percutaneous Lithotripsy, Endoscopic 
Lithotripsy. 
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G‡`i g‡a¨ ECSWL nj GKwU Kgb  UvBc wj‡_vwUªcwm| D”P 

†fv†ëR ev ¯úvK© ev B‡jK‡Uªvg¨vM‡bwUK Bgcvjm e¨envi K‡i 

†`‡ni evB‡i kK I‡qf •Zwi Kiv nq Ges G‡K cv_‡ii Dci 

†dvKvm Kiv nq| kK I‡qf cv_i‡K †f‡½ Pzb© wePzb© K‡i †`q 

Ges ÿy ª̀vwZÿz`ª UzKiv¸‡jv g~‡Îi mv‡_ †ewi‡q Av‡m| kK I‡qf 

†`‡ni evB‡i MwVZ nq e‡j G c×wZi bvg Extracorporeal 

Shock Wave Lithotripsy (ECSWL)| Avi 

Intracorporeal Shock Wave Lithotripsy (ICSWL) 

Gi †ÿ‡Î wm‡÷v‡¯‥vwc/BDwiUv‡iv‡¯‥vwci mgq BDwibvwi Uªv‡Ki 

g‡a¨ ‡÷vb wWwRR (stone disease) cwi`k©‡bi mv‡_ mv‡_ 

ÿz ª̀ ÿy ª̀ evwj Kbvi gZ K‡i †f‡½ †djvi Rb¨ AvëªvmvDÛ ev 

†jRvi I‡qf cÖ‡qvM Kiv nq|  

 
96 



 
f~wgKv- ‡gwWK¨vj B‡gwRs wm‡÷‡gi cÖavb cÖ‡qvM nj ‡iwWIMÖvwd 

I U‡gvMÖvwd| Avi †iwWIMÖvwd nj G·-‡i Gi cÖ‡qvM| Avevi G·-‡i 

Drcbœ Kivi Rb¨ G·-‡i wUDe I G·-‡i †gwk‡bi cÖ‡qvRb nq| 

G Aa¨v‡q ‡iwWIMÖvwd, U‡gvMÖvwd, G·-‡i, G·-‡i wUDe, G·-‡i 

†gwkb, d¬z‡iv‡¯‥vwcK †gwkb BZ¨vw` m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q| 

g~j Av‡jvP¨ wel‡qi c~‡e© G·-‡i Gi ag© ev •ewkó¨¸‡jv Av‡jvPbv 

Kiv nj- 
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1| G·-‡i A`„k¨ 

2| G·-‡i B‡jK‡Uªvg¨vM‡bwUK I‡qf 

3| G·-‡i mij c‡_ Mgb K‡i 

4| G·-‡i Gi Zi½ ‣`N©¨ Av‡jvi Zi½ ‣`N©̈  A‡cÿv Kg 

5| G·-‡i Av‡jvi †e‡M A_©vr 3X108m/sec †e‡M Mgb 

K‡i 

6| Av‡jvi gZ G·-‡i Gi cÖwZdjb, cÖwZmib, e¨wZPvi, 

AceZ©b I e¨eZ©b N‡U 

7| G·-‡i d‡UvB‡jKwUªK B‡d± cÖ`k©b K‡i 

8| G·-‡i cÖwZcÖfv (flourescence) •Zwi K‡i 

9| G·-‡i Gi †Kvb PvR© bvB 

10| G·-‡i Gi †f`b ÿgZv AZ¨vwaK 
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11| d‡UvMÖvwdK †cø‡Ui Dci G·-‡i Gi 

cÖwZwµqv Av‡Q 

12| M¨v‡mi ga¨ w`‡q hvIqvi mgq G·-‡i 

M¨vm‡K Av‡qvbvBR K‡i 

13| G·-‡i Gi ZxeªZv e¨¯ÍvbycvwZK m~Î †g‡b 

P‡j 

14| G·-‡i RxešÍ †Kvl‡K aŸsm K‡i w`‡Z cv‡i  

15| 10,000 ev Gi †ewk MwZ m¤úbœ B‡jKUªb 

mg~n hLb avZe c`v_©‡K AvNvZ K‡i ZLb 

G·-‡i Drcbœ nq|  
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G·-‡i wUD‡ei Acv‡ikb (Operation of X-ray Tube)  

G·-‡i Drcbœ Kivi Rb¨ †h f¨vKzqvg wUDe e¨envi Kiv nq 

ZvB G·-‡i wUDe| GKwU G·-‡i †gwk‡b A‡bK¸‡jv wUDe 

e¨envi Kiv nq| G wUDe¸‡jv‡K G·-‡i †gwk‡bi nvU© ejv 

nq| hLb B‡jKUªb D”P MwZ‡Z †Kvb e¯‘‡Z AvNvZ K‡i 

Ges nVvr K‡i †_‡g hvq ZLb B‡jKUª‡bi GbvwR© D”P 

B‡jK‡Uªvg¨vM‡bwUK I‡qf AvKv‡i cÖKvwkZ nq| G 

I‡q‡fi I‡qf‡js_ wewfbœ iK‡gi Ges G‡`i †f`b 

ÿgZv A‡bK †ewk| we‡klfv‡e wbwg©Z †h Møvm wUD‡e G·-

‡i Drcbœ nq Zv‡Z wb¤œwjwLZ •ewkó¨¸‡jv _vKv Avek¨K- 
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1| G‡Z GKwU B‡jKUªb †mvm© _vK‡Z n‡e 

2| B‡jKUªb‡K MwZkxj Kivi Rb¨ I Pvjbvi 

Rb¨ h‡_ô GbvwR© _vK‡Z n‡e 

3| B‡jKUªb PjvP‡ji gy³ c_ _vK‡Z n‡e 

4| B‡jKUªb weg †dvKvwms Gi e¨e¯’v _vK‡Z n‡e 

5| B‡jKUª mg~n‡K _vgv‡bvi e¨e¯’v _vK‡Z n‡e| 
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G·-‡i ‡gwk‡bi Acv‡ikb (Operation of X-ray 

Machine)  

 wP‡Î GKwU G·-‡i ‡gwk‡bi eøK WvqvMÖvg †`Lv‡bv nj| G 

eøK WvqvMÖvg‡K †gvUvgywU `yB fv‡M fvM Kiv n‡q‡Q| GK 

As‡k nvB †fv‡ëR Drcbœ Kiv nq hv wUD‡ei G‡bvW I 

K¨v_‡W cÖ‡qvM Kiv nq| nvB †Ubkb c‡_ cÖevwnZ Kv‡i›U 

GKwU wgwjGwgUvi (mA) Øviv cwigvc Kiv nq| G·‡cvRv‡ii 

†fv‡ëR‡K GKwU kV wm‡j±i myB‡Pi mvnv‡h¨ cwieZ©b 

Kiv hvq| G †fv‡ëR‡K GKwU kV wgUv‡ii mvnv‡h¨ cwigvc 

Kiv hvq| G·‡cvRvi myBP UvBgvi‡K K‡›Uªvj K‡i kV 

cÖ‡qvM Kivi mgq‡K wbqš¿b K‡i| mvcøvB †fv‡ë‡Ri 

(230V) cwieZ©b‡K c~b© Kivi Rb¨ GKwU †fv‡ëR 

Kg‡cb‡mUi e¨envi Kiv nq|  
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wØZxq Ask G·-‡i wUD‡ei wdjv‡g‡›Ui Zvc‡K 

wbqš¿b K‡i| wdjv‡g›U‡K 6-12 †fvë Gwm mvcøvB‡q 

3-5 Ggwcqvi Kv‡i‡›U DËß Kiv nq| wdjv‡g‡›Ui 

ZvcgvÎv wUDe Kv‡i‡›Ui gvb wba©vib K‡i d‡j 

wdjv‡g›U ZvcgvÎv wbqš¿b mvwK©‡Ui mv‡_ mA 

wm‡j±i _v‡K| wdjv‡g›U UªvÝdg©v‡ii cÖvBgvwi 

Kv‡i›U‡K wbqš¿‡bi Rb¨ GKwU ‡fwiq¨vej †PvK ev 

wiI÷¨vU e¨envi Kiv nq|  

G·-‡i ‡gwk‡bi eøK WvqvMÖvg‡K we¯ÍvwiZ e¨vL¨vi 

Rb¨ Gi mvwK©U WvqvMÖvg wP‡Î †`Lv‡bv nj|  
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f~wgKv- wPwKrmv‡ÿ‡Î wewfbœ mg‡q wewfbœ cÖKvi 

B‡jKwUªK¨vj, B‡jKUªwbK, †gKvwbK¨vj, †KwgK¨vj 

BZ¨vw` ivwk cwigv‡ci cÖ‡qvRb nq| Avevi A‡bK mgq 

wewfbœ cÖKv‡ii †gwkb ev hš¿cvwZi K¨vwj‡eªkb Kivi 

cÖ‡qvRb nq| ZvB G Aa¨v‡q wewfbœ cÖKvi †gRvwis 

Bb÷ªy‡g‡›Ui Acv‡ikb m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q|     
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Avëªvm‡bvMÖvg †gwk‡bi K¨vwj‡eªkb (Calibration 

of        Ultrosonogram Machine)  
kU©I‡qf Øviv †hLv‡b wPwKrmv e¨_© nq AvëªvmvDÛ †_ivwc †mmKj 

†ÿ‡Î cÖ‡qvM Kiv nq| GQvov †hLv‡b Zvwcq wµqvi 

†jvKvjvB‡Rk‡bi m¤¢vebv _v‡K †m‡ÿ‡ÎI AvëªvmvDÛ e¨eüZ 

nq| wPwKrmv‡ÿ‡Î AvëªvmvDÛ‡K `yBfv‡e cÖ‡qvM Kiv nq| †ivM 

wbb©‡qi †ÿ‡Î Ges †ivM wPwKrmvi †ÿ‡Î| ỳB ai‡bi Kv‡Ri Rb¨ 

e¨eüZ BKzBc‡g›U¸‡jv Pvjbvi †ÿ‡Î AvëªvmvDÛ cvIqvi 

†j‡f‡ji h‡_ó cv_©K¨ i‡q‡Q| wPwKrmv I †ivM wbb©q Dfq‡ÿ‡ÎB 

Avëªvm‡bvMÖvg †gwkb‡K Pvjbvi myweav‡_© K¨vwj‡eªkb Ki‡Z nq| 

G‡Z gvÎv ev †WvR wbb©q Kiv Acv‡iU‡ii Rb¨ mnR nq|  MICROPROCESSOR 106 



 

†_ivwcDwUK cÖ‡qv‡Mi AwaKvsk †ÿ‡Î cÖ‡qvRbxq 

B‡jKwUªK¨vj cvIqv‡ii cwigvb UªvÝwWDmvi Gwiqvi 

(wPwKrmvi wbwg‡Ë kix‡ii †h AskUzKz‡Z 

UªvÝwWDmv‡ii Gwiqv ms¯ú‡k© _v‡K) 3 watt/cm2 

Gi †P‡qI Kg|  

Avëªvm‡bvMÖvg †gwk‡bi wb‡¤œi †h‡Kvb GKwU 

‡fwi‡qej‡K wbqš¿b K‡i †Wvm K‡›Uªvj Kiv hvq- 

1| AvëªvmvD‡Ûi wd«Kz‡qwÝ   

2| AvëªvmvD‡Ûi Bb‡UbwmwU 

3| AvëªvmvD‡Ûi ¯’vwq‡Z¡i mgq| 
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wPwKrmvi †ÿ‡Î †Kvb&& gv‡bi AvëªvmvDÛ wd«Kz‡qwÝ e¨envi Ki‡Z n‡e Zv 

e¨vcKfv‡e M‡elbvi welq| †kl ch©šÍ GwU wm×všÍ n‡q‡Q †h, cÖvq 1 MHz Gi 

wd«Kz‡qwÝ me©vwaK Dc‡hvwM| gvbe wUmy¨i g‡a¨ GbvwR© †kvl‡bi cwigvb 

cixÿvg~jKfv‡e cwigvc Kiv nq Ges 5 cm MfxiZvq 1 MHz Gi AvëªvmvDÛ 

UªvÝwgk‡bi Rb¨ mdU wUmy¨i g‡a¨ 50%  n«vm N‡U| wd«Kz‡qwÝ hZ †ewk n‡e 

GbvwR© j‡mi cwigvb ZZ †ewk n‡e| Gfv‡e 3 MHz UªvÝwgk‡bi Rb¨ gvÎ 1.5 

cm MfxiZvq 50% msNwUZ nq| 1 MHz Gi Kg wd«Kz‡qwÝi Rb¨ AvëªvmvDÛ 

GbvwR©i exg wWwdDR nIqvi cÖebZv _v‡K Ges `ÿZvi mv‡_ †Kvb wPwKrmv 

AR©b Kiv hvq bv| Z‡e 800 kHz †_‡K 1 MHz Gi wd«Kz‡qwÝ e¨vcKfv‡e 

e¨eüZ nq| G Acv‡iwUs wd«Kz‡qwÝ Lye wµwUK¨vj bq| Ggbfv‡e wd«Kz‡qwÝ 

K¨vwj‡eªU Kiv nq †hb G‡K cwieZ©b Kiv hvq|  
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 we‡kl ai‡bi †gvU‡ii K¨vwj‡eªk‡bi Rb¨ wWwRUvj †U‡KvwgUvi  (Digital Tachometer 

for Calibation of special motors)  
‡U‡KvwgUvi Ggb GKwU wWfvBm hv N~Y©vqgvb e¯‘i MwZ‡eM cwigvc K‡i| A_©vr †K․wYK MwZ‡eM 

(Angular Velocity) cwigvc Kivi Kv‡R †U‡KvwgUvi e¨envi Kiv nq| ‡U‡KvwgUvi 

†gKvwbK¨vj I B‡jKwUªK¨vj Dfq cÖKvi n‡Z cv‡i| Z‡e B‡jKwUªK¨vj †U‡KvwgUv‡ii e¨envi 

†ekx|  

wb‡gœ wewfbœ cÖKvi †U‡KvwgUv‡ii bvg D‡jøL Kiv n‡jv- 

1. Hand-held Tachometer 

2. Capacitor type Impulse Tachometer  

3. Optical Tachometer 

4. Stoboscopic Tachometer  

5. AC Tachometer 

6. DC Tachometer 

7. Drag cap Rotor AC Tachometer  

8. Digital Tachometer 
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Digital Tachometer Avevi `yB cÖKvi| h_v 
(a) Photoelectric Tachometer (b) Inductive Tachometer 
‡gvU‡ii K¨vwj‡eªk‡bi Rb¨ Gwm I wWwm †U‡KvwgUvi e¨envi Kiv nq| B‡jKwUªK¨vj †U‡KvwgUvi †gKvwbK¨vj MwZ‡K 

B‡jKwUªK¨vj kw³‡Z iƒcvšÍi K‡i e‡j G‡`i‡K †U‡Kv‡Rbv‡iUiI ejv nq|  

 wP‡Î wWwm †U‡KvwgUv‡ii MVb wPÎ †`Lv‡bv n‡jv| 
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G‡Z GKwU †QvU Av‡g©Pvi _v‡K| †h †gwk‡bi MwZ‡eM cwigvc Ki‡Z n‡e Zvi mv‡_ GwU Kvcwjs 

Kiv _v‡K| Av‡g©PviwU GKwU cvigv‡b›U g¨vM‡b‡Ui wd‡ìi g‡a¨ Ny‡i| d‡j Av‡g©Pv‡i †fv‡ëR 

Drcbœ nq hv d¬v· I MwZ‡e‡Mi ¸Yd‡ji mgvbycvwZK| †h‡nZz d¬̈ v· w¯’i _v‡K ZvB Drcvw`Z 

†fv‡ëR MwZ‡e‡Mi mgvbycvwZK| AvDUcyU †fv‡ë‡Ri †cvjvwiwU N~Y©‡bi w`K wb‡`©k K‡i| 

Drcvw`Z †fv‡ëR‡K †fvëwgUvi Øviv cwigvc K‡i MwZ‡e‡Mi mgvbycvwZK †¯‥‡j mivmwi MwZ‡eM 

cwigvc Kiv hvq| mvwK©‡U GKwU AwZwi³ wmwiR †iwR÷¨vÝ e¨envi Kiv nq hv AwZwi³ 

Kv‡i›U‡K wbqš¿Y K‡i †hb kU© mvwK©U n‡Z bv cv‡i|  

  

myyweav- 

1| AvDUcyU †fv‡ë‡Ri †cvjvwiwU Øviv mivmwi N~Y©‡bi w`K wbY©q Kiv hvq|  

2| AvDUcyU †fv‡ë‡Ri gvb cÖvq 10mV/rpm hv cÖPwjZ †h‡Kvb wWwm †fvëwgUvi Øviv cwigvc 

Kiv  

hvq|  
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Amyweav- 

1| ‡U‡Kv‡Rbv‡iU‡i e¨eüZ eªvk I KwgD‡UUi†K wbqwgZ ch©‡e¶Y I i¶Yv‡e¶Y Ki‡Z nq|  

2| ‡Rbv‡iU‡ii AvDUcyU †iwR÷¨vÝ A‡c¶v wgUv‡ii Avf¨šÍixY †iwRó¨vÝ Aek¨B †ekx n‡Z n‡e|  

hv mgš^q Kiv RwUj|  

 GKwU Gwm †U‡KvwgUv‡ii MVbwPÎ wb‡gœ †`qv n‡jv|  
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G‡Z GKwU †iv‡UwUs g¨vM‡bU _v‡K hv cvigv‡b›U g¨vM‡bUI n‡Z cv‡i A_ev B‡jK‡Uªvg¨vM‡bUI 

n‡Z cv‡i| †÷U‡i K‡qj cu¨vPv‡bv nq| g¨vM‡b‡Ui N~Y©‡bi d‡j †óUi K‡q‡j GKwU †fv‡ëR 

Drcbœ nq hvi A¨vgwcøPzW I wd«Kz‡qÝx N~Y©‡bi MwZi mgvbycvwZK| ZvB wd«Kz‡qÝx ev GgwcøPzW 

cwigvc K‡i MwZ cwigvc Kiv hvq| Gwm †U‡Kv‡Rbv‡iU‡ii AvDUcyU †fv‡ëR‡K †iKwUdvqv‡ii 

mvnv‡h¨ wWwm‡Z iƒcvšÍi K‡i wWwm †fvëwgUvi Øviv cwigvc K‡i MwZ‡eM cwigvc Kiv nq|  

  

myweav- 

1| eªvk I KwgD‡Ukb mgm¨v _v‡K bv| 

2| Gwm †fv‡ëR Drcv`b Kiv mnR|  

Amyweav- 

1| Kg MwZ‡e‡Mi †¶‡Î AvDUcyU †fv‡ë‡Ri wd«Kz‡qÝx Kg nq|  

2| AwZ D”P MwZ‡e‡Mi †¶‡Î wd«Kz‡qÝx e„w× cvq d‡j K‡q‡ji Bw¤úW¨vÝI e„w× cvq|  



 

 

BDwbfvimvj †U÷v‡ii mvnv‡h¨ †cÖmvi, KÛvw±wfwU I ZvcgvÎv 

cwigv‡ci g~jbxwZ (Principle of measurement of 

Pressure, Conductivity and Temperature by 
Universal Tester) 

 †cÖmvi cwigvc- wPwKrmv‡ÿ‡Î †cÖmvi GKwU ¸iæZ¡c~b© c¨vivwgUvi| 

†cÖmvi cwigv‡ci Rb¨ wewfbœ cÖKvi wWfvBm e¨eüZ nq| †hgb- 

1| wjwbqvi f¨vwiq¨vej wWdv‡iwÝqvj UªvÝdg©vi (Linear 

variable differential transformer-LVDT) 
2| K¨vcvwmUi gvB‡µv‡dvb (Capacitor Microphone) 

3| †cÖmvi †MR (Pressure Gauge) BZ¨vw`| 
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 wjwbqvi f¨vwiq¨vej wWdv‡iwÝqvj UªvÝdg©vi- hLb †Kvb 

transformer Gi †gvU output voltage `ywU 

output voltage Gi cv_©K¨ n‡Z cvIqv hvq Ges Gi 

ga¨eZx© †Kv‡Yi Displacement Gi mv‡_ D³ 

voltage Gi gvb mgvbycvwZK nv‡i cwiewZ©Z nq Zvnv‡K 

LVDT ejv nq|  

MVb-wP‡Î LVDT Gi MVb cÖbvjx †`Lv‡bv n‡q‡Q| G‡Z 

plastic former Gi Ici Primary Ges 

secondary winding mg~n cü vPv‡bv nq| primary 

winding wU gvSLv‡b Ges Gi `yB cv‡k¦© mgvb cü vP wewkó 

`yÕwU secondary winding (S1 & S2) cü vPv‡bv nq| 115 



 

 primary winding Gi mv‡_ AC ‡mvm© ms‡hvM 

Kiv nq| former Gi wfZ‡i GKwU soft iron 
core ¯’vcb Kiv nq| GB core Gi Arm Gi mv‡_ 

hvi †cÖmvi cwigvc Ki‡Z n‡e Zv ms‡hvM Kiv nq| 

mg¯Í wRwbm¸‡jv‡K GKwU stainless steel 

Gi ev‡·i wfZ‡i ¯’vcb Kiv nq| secondary 
coil `yÕwU wmwi‡R Ggbfv‡e ms‡hvM Kiv nq hv‡Z 

Dnv n‡Z differential output cvIqv hvq|  
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Kvh©cÖbvjx- primary †Z AC supply ‡`qv n‡j GUv 

cwieZ©bkxj Magnetic field •Zix K‡i hv 

secondarywinding`yÕwU‡Z AC voltageDrcbœ 

K‡i|  

g‡bKwi, S1  Ges S2 Gi output voltage h_vµ‡g 

Es1 Ges Es2. GB `ywU voltage †K GKwU gvÎ voltage 

G iƒcvšÍi Kivi Rb¨ S1 I S2 †K wecixZgyLx K‡i wmwi‡R 

ms‡hvM Kiv nq hv wØZxq wP‡Î †`Lv‡bv n‡q‡Q| d‡j Es1 

Ges Es2 Gi cv_©K¨B n‡e output Voltage Eo  A_ ©̈vr 

E0= Es1 – Es2 .........(1)  

Eo Gi gvb wbf©i K‡i core Gi Ae¯’v‡bi Ici|  

 120 



 

 

hLb †Kv‡ii Ae¯’vb Null position G _v‡K A_©vr Dfq 

K‡q‡j Drcbœ voltage mgvb nq ZLb output 
voltage E0=Es1-Es2=0 GLb hw` †Kvi‡K evg w`‡K 

miv‡bv nq Z‡e S1 Gi flux linking Gi cwigvb S2 Gi 

flux linking Gi cwigv‡bi †P‡q †ekx nq A_©vr 

Es1>Es2 Ges E0=Es1-Es2 Ges g‡b Kwi GUv cÖvBgvix 

voltage Gi mv‡_ inphase Avevi hLb †Kvi‡K Null 
position Gi Wv‡b miv‡bv nq ZLb Es2>Es1 Ges 

E0=Es2-Es1 Ges Gi w`K cÖ_g Ae¯’vi wecixZ w`‡K 

A_©vr GB `yB Ae¯’vi output voltage ci¯úi 1800 

out of phase G _v‡K|  
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AZGe †`Lv hv‡”Q ‡h‡Kvb secondary winding 
Gi voltage Gi cwieZ©b wbf©i K‡i core Gi 

movement Gi Ici Bnv linear motion 
wb‡`©k K‡i| Ab¨fv‡e ejv hvq †Kv‡ii 

displacement Gi Dci| ZvB wbf©i K‡i 

secondary Ø‡qi GKwU voltage ev‡o Ges 

AciwUi Voltage K‡g| GB ỳB Voltage Gi 

cv_©K¨B output Voltage wnmv‡e transducer 

Gi output G cvIqv hvq| Gfv‡e LVDT Gi mvnv‡h¨ 

voltage cwigvc K‡i †cÖmvi cwigvc Kiv hvq|  
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ধনযবাদ 
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