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1C»Á\¨ £õh¡À

C¢u Azv¯õ¯zøuU PØ£uß ‰»®

· PoÛPÐ® ¦Óa \õuÚ[PÐ®

· ÷uøÁU÷PØ£ EP¢u ¦Óa \õuÚ[PøÍz öu›¢öukzuÀ

· PoÛ ÂÁµUTØÖPøÍz u¯õ›zuÀ

· PoÛø¯U öPõÒÁÚÄ ö\´²®÷£õx P¸zvØ öPõÒÍ÷Ási¯ 

÷©»vP ÂÁµ[PÒ

BQ¯Ú öuõhº£õÚ ÂÍUPzøu¨ ö£ØÖU öPõÒÍ»õ®.

£õh\õø» J¨£øhPøÍa ö\´¯z 

uUPx®  u¢øu°ß Â¯õ£õµzvß 

Po¨¦¨ £oPøÍa ö\´ÁuØS 

EuÁzuUPx©õÚ J¸ PoÛø¯ 

|õß öPõÒÁÚÄ  ö\´¯ ÷Ásk®.

ChzxUQh® öPõsk ö\À»zuUP J¸ 

PoÛ GÚUSz ÷uøÁ¨£kQßÓx. 

A¨÷£õx Auß ‰»® GÚx ÁøµÂ¯À 

BUP[PøÍ B]›¯¸USU PõmhÄ® 

G¢u÷Áõº Chzv¾® A©º¢x öPõsk 

÷Áø» ö\´¯Ä® •i²®.

PoÛ ÂØ£øÚ 

{ø»¯®

PoÛPøÍ²® ¦Óa \õuÚ[PøÍ²® 

öPõÒÁÚÄ ö\´ÁuØS ÂÁµU

 TØÖPøÍz u¯õ›zuÀ

1
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£¯Úøµ CÚ[PõnÀ1'1

 PoÛø¯¨ £¯ß£kzx£Áº £¯Úº GÚ¨ ö£õxÁõP AøÇUP¨£kÁõº. uPÁÀ 

öuõhº£õhÀ öuõÈÝm£Â¯À xøÓ°À JÆöÁõ¸ £¯Ú¸® uÚx uÛ¯õÒ 

PoÛø¯¨ £¯ß£kzx® £oU÷PØ£ Â÷\h ö£¯›ÚõÀ AøÇUP¨£kÁº. 

AzuøP¯ ]» £oPÐ® £¯Úº ö£¯ºPÐ® R÷Ç Euõµn[PÍõPz 

uµ¨£mkÒÍÚ. 
AmhÁøn 1.1 & £¯Úº ÁøPPÐ® £oPÐ®

£¯ÚºPÒ £ØÔ Azv¯õ¯® 6 CÀ ÷©¾® PØP»õ®.

£¯Ú¸US ÁÇ[S® ö£¯º £o

ö\´{µ»º (Programmer) PoÛa ö\´{µø» A¤Â¸zv ö\´uÀ

Áø»¯ø©¨¦ {ºÁõQ (Network 
Administrator)

PoÛ Áø»¯ø©¨¦ {ºÁõP•® £µõ©›¨¦®

•øÓø©¨ £S¨£õ´ÁõÍº (System 
Analyst)

uPÁÀ •øÓø©PøÍz vmhªkuÀ

ö©ßö£õ¸Ò   ö£õÔ°¯»õÍº 

(Software Engineer)
ö©ßö£õ¸ÒPøÍ  ÁiÁø©zu¾®  

E¸ÁõUP¾®

PoÛ¨  ¤µ÷¯õP   EuÂ¯õÍº 

(Computer Application Assistant)

¤µ÷¯õP ö©ßö£õ¸ÒPøÍ E£÷¯õQzx 

uµÄPøÍ¨ £v¨¤zuÀ, uPÁÀPøÍ öÁÎ±k 

ö\´u¾® £µõ©›zu¾®

Cøn¯ / Áø» Â¸zv¯õÍº (Web 
Developer)

Cøn¯z uÍzøu/ Áø»z uÍzøuz vmh 

ªh¾® Â¸zv ö\´u¾®

Áßö£õ¸Ò öuõÈÝm£Â¯»õÍº 

(Hardware Technician)
•øÓø©¨ £µõ©›¨¦® uÁÖ Psk 

v¸zxu¾®

|©US¨   ö£õ¸zu©õÚ   PoÛ 

ÁøP C¸UQßÓuõ?

B®. C¨÷£õx £À÷ÁÖ ÁøPU 

PoÛPÒ  EÒÍÚ.  G©x   ÷uøÁPÐUS¨ 

ö£õ¸zu©õÚ PoÛø¯ Áõ[P»õ® 

AÀ»x £õºUP»õ®. |õ® ÂØ£øÚ 

{ø»¯zvØSa ö\ßÖ £õº¨÷£õ®. 

PoÛ ÂØ£øÚ 

{ø»¯®



3C»Á\¨ £õh¡À

SÔ¨¦ :-  •UQ¯©õP C¸ÁøP¨ £¯ÚºPøÍ CÚ[Põn»õ®. 

•øÓø©¨ £¯Úº (System - user) ‰»® CÖv¨ 

£¯Ú¸UPõP (End - user) ö©ßö£õ¸Ò E¸ÁõUP¨£k®. 

•øÓø©¨ £¯Úº ‰»® E¸ÁõUP¨£k® ö©ßö£õ¸øÍ 

CÖv¨ £¯Úº £¯ß£kzxÁõº.

£¯Úº ÷uøÁU÷PØ£ EP¢u PoÛø¯z 

öu›¢öukzuÀ
1'2

£¯Úº ÷uøÁ Gß£x PoÛ ‰»® ö\´ÁuØS Gvº£õºUS® £o¯õS®. 

AÆÁõÖ PoÛ ‰»® ö\´¯zuUP ]» £¯Úº ÷uøÁPÒ E¸ 1.1 CÀ 

uµ¨£mkÒÍÚ. 

PoÛ 

ÂøÍ¯õmkPÒ
BÁn[PøÍz 

u¯õ›zuÀ

Cøn¯z 

vÝÒ÷Í 

¤µ÷Á]zuÀ

ö\Â¨¦»/  

Pm¦»¨ 

£v¨¤zuÀ

ÁøµÂ¯À 

E¸ÁõUP®

E¸ 1.1 £¯Úº ÷uøÁPÐUSa ]» Euõµn[PÒ

ÂØ£øÚ {ø»¯[PÎÀ EÒÍ PoÛPÎøh÷¯ £¯Úº ÷uøÁU÷PØ£ Kº 

EP¢u PoÛø¯z öu›¢öukUP»õ® (E¸ 1.2). AÆÁõÖ CÀ»õÂmhõÀ £¯Úº 

÷uøÁPÐUS¨ ö£õ¸zu©õÚÁõÖ \õuÚ[PøÍz öu›¢öukzx JßÖ ÷\ºzu 

(Assemble) PoÛPøÍ Áõ[P»õ®. PoÛPøÍ C¯À¦US® £¯ß£õmkUS® 

HØ£¨ ¤ßÁ¸©õÖ ÁøP¨£kzu»õ®. 
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{a\¯©õÚ ChzvÀ øÁzx¨ £¯ß£kzu¨£k® PoÛ

÷\øÁ¯PU PoÛ (Server Computer), £o {ø»¯U PoÛ (Workstation Computer) 
÷©ø\U  PoÛ  (Desktop Computer),  GÀ»õ® JßÔÀ EÒÍ PoÛ (All-in-
one Computer) ÷£õßÓ PoÛPøÍz öuõÈØ£kzxÁuØS¨ ¤µuõÚ ªßÁ¾ 

ÁÇ[P¼ÞhõP ªßøÚ¨ ö£Ó ÷Ásk®. ÷©¾® ÷©ØSÔzu PoÛPÒ 

AÍÂØ ö£›¯ÚÁõPÄ® {øÓ Ti¯ÚÁõPÄ® C¸¨£uÚõÀ £õh\õø», 

A¾Á»P® ÷£õßÓ J¸ {a\¯©õÚ ChzvÀ {ÖÁ¨£mk¨ £¯ß£kzu¨£k®.

ö\À¼hzvÀ £¯ß£kzu¨£k® PoÛPÒ

©iU PoÛ (Laptop Computer), øP÷¯mkU PoÛ (Tablet Computer), Áøµ£miøPU 

PoÛ (Notebook Computer), `miøPz öuõø»÷£] (Smartphone) ÷£õßÓÁØøÓz 

öuõÈØ£kzxÁuØS ©Ö£i²® ªß÷ÚØÓzuUP ªßP»zv¼¸¢x ªß 

ö£Ó¨£k®. BP÷Á £¯oUS®÷£õx ÷£¸¢vÀ AÀ»x ¦øP°µuzvÀ 

AÀ»x Â©õÚzvÀ AÀ»x Á\v¯õÚ Kº ChzvÀ AzuøP¯ PoÛ JßøÓ¨ 

£¯ß£kzu»õ®.

øP÷¯mkU PoÛ

(Tablet Computer)

©iU PoÛ

(Laptop Computer)

`miøPz öuõø»÷£]

(Smartphone)

÷©ø\U PoÛ 

(Desktop Computer)
÷\øÁ¯PU PoÛ

(Server Computer)

£o {ø»¯U PoÛ

(Workstation Computer)

GÀ»õ® JßÔÀ EÒÍ PoÛ

(All - in- one computer)

Áøµ¨£miøPU PoÛ

(Notebook Computer)

E¸ 1.2 öPõÒÁÚÄ ö\´¯zuUP PoÛ ÁøPPÐUSa ]» Euõµn[PÒ

PoÛ 

ÁøPPÒ
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ö\¯À¡¼À ö\¯Ø£õk 1.1 CøÚ¨ £õºUP. 

•UQ¯® &  PoÛPÒ £ØÔ ÷©¾® AÔÁuØS¨ ¤ßÁ¸® •øÓPøÍ¨ 

¤ß£ØÓ»õ®. 

· PoÛPÒ £ØÔz u¯õ›UP¨£mkÒÍ Aa]mh AÀ»x ªßÚÝ AÀ»x 

ÁºzuP AÔÂzuÀPøÍ¨ £õºzuÀ.

· PoÛPÒ £ØÔ¨ ¤µ_›UP¨£mkÒÍ ö\´vzuõÒPøÍ²® \g]øP 

PøÍ²® £¯ß£kzuÀ.

· PoÛPÒ £ØÔ¯ Âh¯[PÒ Ch®ö£Ö® Cøn¯z uÍzøu¨ 

£¯ß£kzuÀ.

· PoÛPÒ £ØÔ |ßS AÔ¢uÁ›h® ÷Pmk AÔuÀ.

· PoÛ ÂØ£øÚ {ø»¯zvØSa ö\ßÖ AÁuõÛzu¾® ÂÁµ[PøÍ¨ 

ö£Öu¾®.

1'3 PoÛ¨ ¦Óa \õuÚ[PøÍ CÚ[PõnÀ

PoÛ¨ ¦Óa \õuÚ[PÒ Gß£øÁ ¯õøÁ?
 

PoÛ°À uµÄPøÍ²® AÔÄÖzuÀPøÍ²® (Data and instructions)  ~øÇ¨  

£uØS¨ £¯ß£kzu¨£k® \õuÚ[PÒ EÒÏmka \õuÚ[PÒ (Input devices) 

GÚÄ® uµÄPøÍ²® ö\´{µÀPøÍ²® {µ¢uµ©õP øÁzv¸¨£uØS¨ £¯ß 

£kzu¨£k®  \õuÚ[PÒ  ÷uUPPa \õuÚ[PÒ (Storage devices) GÚÄ® uµÄPøÍ 

•øÓÁÈ¨£kzv¯  ¤ßÚº  uPÁÀPøÍ¨  ö£ÖÁuØS¨   £¯ß£kzu¨£k®   

\õuÚ[PÒ        Á¸ÂøÍÄa       \õuÚ[PÒ/   öÁÎ±mka    \õuÚ[PÒ  (Output 

devices) GÚÄ® AøÇUP¨£k®. CuØ÷PØ£ EÒÏk, ÷uUPP®,  Á¸ÂøÍÄ  

BQ¯ÁØÖUS¨  £¯ß£kzu¨£k®   \õuÚ[PÒ   ¦Óa \õuÚ[PÒ (Peripheral 

devices) GÚ¨£k®.
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öu›Â¨¤

J¼¨£õß

_mi
\õÂ¨£»øP

Aa_¨ö£õÔ

Áß Ámk

JÎ°¯À 

Ámk 

C¯UQ

£Îa^mk 

C¯UQ

~qUS¨£ßÛ

E¸ 1.3 PoÛ¨ ¦Óa \õuÚ[PÒ

PoÛ¨ ¦Óa \õuÚ[PøÍ EÒÏk, öÁÎ±k, ÷uUPP® GÚ ÁøP¨£kzu¨ 

£mk¨ ¤ßÁ¸® AmhÁøn 1.2 CÀ uµ¨£mkÒÍÚ. 

AmhÁøn 1.2 PoÛ¨ ¦Óa \õuÚ[PÒ

EÒÏk (Input) Á¸ÂøÍÄ (Output) ÷uUPP® (Storage)

\õÂ¨£»øP (Keyboard) öu›Â¨¤ (Monitor) ÁßÁmk C¯UQ (Hard 
disk drive)

_mi (Mouse) Aa_¨ö£õÔ (Printer) JÎ°¯À Ámk C¯UQ 

(Optical disc drive)

~qUS¨£ßÛ 

(Microphone) J¼¨£õß (Speakers) £Îa^mk C¯UQ (Flash 
drive)

öuõkvøµ (Touch Screen) Põ¢u |õhõ C¯UQ 

(Magnetic tape) 

SÔ¨¦ -: uµÄPøÍ ~øÇ¨£uØSz öuõkvøµø¯¨ £¯ß£kzxÁx 

÷£õßÖ uPÁÀPøÍ öÁÎ°kÁuØSz öu›Â¨¤ø¯ 

£¯ß£kzu»õ®. 
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ö\¯À¡¼À ö\¯Ø£õk 1.2 CøÚ¨ £õºUP.

1'4 ÂÁµUTØÖPøÍ CÚ[PõnÀ

ÂÁµUTØÖ Gß£x ¯õx?

J¸ ö£õ¸øÍ Áõ[SÁuØS •ßÚº Auß £s¦® AÍÄ® £ØÔ¯ ÂÍUP® 

C¸zuÀ •UQ¯®. J¸ ö£õ¸Îß ö£õx C¯À¦PÒ ÂÁµUTØÔÚõÀ 

Põmh¨£k®.

Kº Euõµn©õP J¸ £°Ø]¨ ¦zuPzvß }Í®, AP»®, uõÒPÎß ui¨¦, ÁøP 

BQ¯ÁØÔß ‰»® Auß Ai¨£øh ÂÁµUTØÖPøÍU Põmh»õ®. 

J¸ £°Ø]¨ ¦zuPzvß Ai¨£øh ÂÁµU 

TØÖPÒ

}Í®     210 mm
AP»®    148 mm
£UP[PÎß GsoUøP  40 
J¸ uõÎß ui¨¦   60 gsm
ÁøP     uÛU÷PõkÒÍx

:
:
:
:
:

£°Ø]¨ ¦zuPzvØS ÂÁµUTØÖPÒ C¸¨£x ÷£õßÖ PoÛUS® ÂÁµU 

TØÖPÒ EÒÍÚ.

uÛ¯õÒ ÷uøÁU÷PØ£ ÂÁµUTØÖPÒ ÷ÁÖ£kuÀ

C¸ ©õnÁºPÒ £õhz ÷uøÁPÐUS÷PØ£ Cµsk ¦zuP[PøÍ Áõ[S® J¸ 

\¢uº¨£zøuU P¸x÷Áõ®. Kº Euõµn©õPU PouzvØPõPa \xµU ÷Põmk¨ 

£°Ø]¨ ¦zuPzøu²® ]zvµ¨ £õhzvØPõP¨ ö£›¯ AÍÄÒÍ ]zvµ ÁøµuØ 

¦zuPzøu²® Áõ[S®÷£õx AzuøP¯ ¦zuP[PÎß ÂÁµUTØÖPÐUPõÚ 

Euõµn[PÒ R÷Ç uµ¨£mkÒÍÚ. 
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uÛ¯õÒ ÷uøÁU÷PØ£ ÂÁµUTØÖPÒ ÷ÁÖ£k®÷£õx Ax öuõhº£õP 

Âø»PÐ® ÷ÁÖ£h»õ®. 

÷©ØSÔzuÁõÖ uÛ¯õÒ ÷uøÁPÐU÷PØ£ ÂÁµUTØÖPÒ ÷ÁÖ£kuø»¨ 

÷£õßÖ JÆöÁõ¸ uÛ¯õÒ PoÛ²® £¯ß£kzu¨£k® £oU÷PØ£Ä® 

£¯ß£kzu ÷Ási¯ PoÛ°ß ÂÁµUTØÖPÒ  ÷ÁÖ£k®.

1'5
PoÛ°Úx® Auß ¦Óa \õuÚ[PÎÚx® 

Ai¨£øh  ÂÁµUTØÖPÒ
 

£¯Úº ÷uøÁ «x J¸ PoÛø¯z öu›¢öukUS®÷£õx Auß ÂÁµUTØÖPÎÀ 

Ch®ö£Ó ÷Ási¯ ]» •UQ¯ £SvPÒ R÷Ç uµ¨£mkÒÍÚ. 

 •UQ¯® & ÂÁµUTØÖPÎß ‰»® J¸ ö£õ¸Îß AÍøÁ²® 

£sø£²® EÖv¨£kzu»õ®. 

1'5'1
•øÓÁÈ¯õUQ

        

E¸ 1.4  ©Ûu ‰øÍ

©Ûuß GÀ»õ E°›Ú[PÎøh÷¯²® ~snÔÄ 

ªUPÁÚõÁõß. ©Ûuß ÷©ØöPõÒÐ® £» wº©õÚ[ 

PøÍ¨ ÷£õßÖ ö\´²® £» ö\¯ÀPÐhÝ® ©Ûu 

‰øÍ  öuõhº¦£mkÒÍx. ÷©¾® ©Ûu ‰øÍUSU 

(E¸ 1.4) QøhUS® JÆöÁõ¸ uõUPzøu²® ªP 

ÂøµÁõPU øP¯õÐ® BØÓÀ AuØS Esk.

©Ûu ‰øÍø¯¨ ÷£õßÖ PoÛUS® •øÓÁÈ¯õUQ (E¸ 1.5) J¸ •UQ¯ 

A»PõS®. •øÓÁÈ¯õUQ°ß  ‰»® uµÄPøÍ •øÓÁÈ¯õUS® £o Âøµ 

ÁõP ÷©ØöPõÒÍ¨£kQßÓx. BP÷Á PoÛ°ß ‰øÍ¯õP •øÓÁÈ¯õUQ 

(ø©¯ •øÓÁÈ A»S & Central Processing Unit - CPU) Põn¨£kQßÓx.

}Í®         210 mm
AP»®         148 mm
£UP[PÎß GsoUøP    200 
J¸ uõÎß ui¨¦       60 gsm
ÁøP         \xµU÷Põk

:
:
:
:
:

J¸ ]zvµ ÁøµuØ £°Ø]¨ ¦zuPzvß 

Ai¨£øh  ÂÁµUTØÖ

:}Í®            300 mm
AP»®                   210 mm
£UP[PÎß GsoUøP       20 
J¸ uõÎß ui¨¦          70 gsm
ÁøP            ÷PõiÀ»õux

:
:
:
:   

J¸ Pou £°Ø]¨ ¦zuPzvß 

ÂÁµUTØÖ 
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•øÓÁÈ¯õUQ & uõ´¨£»øP°À 

ö£õ¸zu¨£k® £UP®.

•øÓÁÈ¯õUQ & ÷©À ÷uõØÓ®

E¸ 1.5 ø©¯ •øÓÁÈ A»S

•øÓÁÈ¯õUQ°ß Pv

SøÓ¢u Pv°À C¯[S® J¸ ö£õÔ°ß ‰»® J¸ SÔzu £oø¯ 

{øÓ÷ÁØÖÁuØS AvP ÷|µ® GkUS®. AÆÁõ÷Ó Ti¯ Pv°À C¯[S® 

J¸ ö£õÔ°ß ‰»® J¸ SÔzu £oø¯ {øÓ÷ÁØÖÁuØSU SøÓ¢u AÍÄ 

÷|µ® GkUS®. BP÷Á Kµ»S ÷|µzvÀ A¨ö£õÔPÎß ‰»® {øÓ÷ÁØÓzuUP 

£oPÎß AÍÄPÒ ÷ÁÖ£k®. 

SøÓ¢u Pv°À öuõÈØ£k® 

P»¨£õß (Blender)

Tku»õÚ Pv°À öuõÈØ£k® 

P»¨£õß (Blender)

E¸ 1.6  £Ç[PøÍ £Ça\õÓõP •øÓÁÈ¯õUPÀ



10 C»Á\¨ £õh¡À

Kµ»S ÷|µzvÀ C¸ P»¨£õßPøÍ öÁÆ÷ÁÓõPz öuõÈØ£kzvz u¯õ›UPz 

uUP £Ça\õÖ SÁøÍPøÍ J¨¤k®÷£õx (E¸ 1.6 I¨ £õºUP) Tku»õÚ Pv°À 

öuõÈØ£k® P»¨£õß ‰»® u¯õ›UPzuUP £Ça\õØÔß AÍÄ öuõhº£ÍÂÀ 

Ti¯uõS®. BP÷Á J¸ ö£õÔ öuõÈØ£k® Pv AvP›US®÷£õx Auß 

ö\¯ØÔÓÝ® AvP›US®.

PoÛ°ß ö\¯ØÔÓß •øÓÁÈ¯õUQ°ß Pvø¯a (Processor Speed) \õº¢ux. 

•øÓÁÈ¯õUQ°ß Pv AvPö©Ûß, Kµ»S ÷|µzvÀ •øÓÁÈ¯õUPzuUP 

uµÂß AÍÄ AvP›US®. AuõÁx, PoÛ°ß ö\¯ØÔÓß AvP©õS®. 

BP÷Á J¸ •øÓÁÈ¯õUQø¯z öu›¢öukUS®÷£õx Tku»õÚ Pv EÒÍ J¸ 

•øÓÁÈ¯õUQø¯z öu›¢öukzuÀ EP¢uuõS®. 

J¸ ö\UPÝUSz öuõÈØ£kzu¨£k® AÔÄÖzuÀPÎß ‰»® •øÓÁÈ 

¯õUQ°ß Pv AÍUP¨£k®.

•UQ¯® &  •øÓÁÈ¯õUQ°ß Pv ö\UPÝUSz öuõÈØ£kzu¨£k® 

AÔÄÖzuÀPÎß GsoUøP°ß ‰»® AÍUP¨£k®.

•øÓÁÈ¯õUP°ß Pv ö©Põ÷íØì (MHz), QPõ÷íØì (GHz) ÷£õßÓ 

A»SPÎÀ GkzxøµUP¨£k®. 

1000 MHz = 1 GHz

•øÓÁÈ¯õUQø¯  EØ£zv ö\´²® P®£ÛPÒ

       

E¸ 1.7 £À÷ÁÖ ÁøP •øÓÁÈ¯õUQPÒ

•øÓÁÈ¯õUQø¯ EØ£zvö\´²® 

(Processor manufacturers) {ÖÁÚ[PÍõP 

A¨¤Ò (Apple), CßöµÀ (Intel), AMD 
(Advanced Micro Devices) ÷£õßÓÚ 

Põn¨£kQßÓÚ. CÆ {ÖÁÚ[PÒ 

EØ£zvö\´²® •øÓÁÈ¯õUQPÒ E¸ 

1.7 CÀ •øÓ÷¯ uµ¨£mkÒÍÚ. 

  •øÓÁÈ¯õUQ°ß ÁøPPÒ

ö£õxÁõP •øÓÁÈ¯õUQ°À C¸US® ø©¯ •øÓÁÈ A»Qß 

AÍÄU÷PØ£ •øÓÁÈ¯õUQ°ß ÁøPø¯z wº©õÛUP»õ®. AuØ÷PØ£ ø©¯ 

•øÓÁÈ¯õUQ°À JßÖ AÀ»x Cµsk AÀ»x |õßS APoPÒ  (Core)
C¸USö©Ûß, AøÁ ¤ßÁ¸©õÖ ö£¯›h¨£k®. (AmhÁøn 1.3 I¨ 

£õºUP.)



11C»Á\¨ £õh¡À

APo°ß AÍÄ ÁøP

1 Single Core
2 Dual Core
3 Quad Core

AmhÁøn 1.3 APoPÒ

•øÓÁÈ¯õUQ°ß APoPÎß GsoUøP AvP›US®÷£õx Auß 

ö\¯ØÔÓß AvP›US®. Kº Euõµn©õP CßöµÀ P®£Û EØ£zvö\´u ]» 

•øÓÁÈ¯õUQPøÍU P¸x÷Áõ®.

ÁøP ÁÇ[S® ö£¯º Euõµn®

Single Core Pentium I, II, III, IV

Dual Core Dual Core/Core2 Duo

Quad Core Core i3, i5, i7, i9

AmhÁøn 1.4  •øÓÁÈ¯õUQ ÁøPPÐ® AÁØÖUS ÁÇ[S® ö£¯ºPÐ®

ö\¯À¡¼À ö\¯Ø£õk 1.3 CøÚ¨ £õºUP.

1'5'2
Áß Ámk

uµÄPøÍ {µ¢uµ©õPz ÷uUQ øÁ¨£x® ÷uøÁ¯õÚ GÀ»õ ö©ßö£õ¸ÒPøÍ 

²®  {ÖÄÁx®  (Install)  AÁ]¯©õøP¯õÀ,   PoÛ°ß    ¤µuõÚ   ÷uUPPa   

\õuÚ©õP Áß Ámk (Hard disk) £¯ß£kzu¨£kQßÓx.

|õØ£x (40) £UP•ÒÍ J¸ £°Ø]¨ ¦zuPzvÀ SÔ¨¦PÎß AÍÂ¾® £õºUPU 

Tku»õÚ AÍÄ SÔ¨¦PøÍ 160 £UP•ÒÍ J¸ £°Ø]¨ ¦zuPzvÀ GÊu»õ®. 

AÆÁõ÷Ó ÷uUPPU öPõÒvÓß SøÓÁõP EÒÍ J¸ ÁßÁmi¾® £õºUPU 

Tku»õÚ  ÷uUPPU öPõÒvÓß EÒÍ ÁßÁmiÀ AvP AÍÄ uµÄPøÍz 

÷uUQ øÁUP»õ® (E¸ 1.8 I¨ £õºUP).
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40 £UP¨ £°Ø]¨ ¦zuP® 1 TB ÁßÁmk

160 Pages

160 £UP¨ £°Ø]¨ ¦zuP® 4 TB ÁßÁmk

E¸ 1.8 Áß ÁmkPÎß öPõÒvÓßPÒ

ö\¯À¡¼À ö\¯Ø£õk 1.4 CøÚ¨ £õºUP.

1'5'3
öu›Â¨¤

PoÛ°ß ¤µuõÚ öÁÎ±mka \õuÚ® öu›Â¨¤ (Monitor) BS®. £¯Úº 

ö£¸®£õ¾® öu›Â¨¤³hõPz öuõhº£õh¼À Dk£kQßÓõº.

  öu›Â¨¤°ß  AÍÄ
 

øPUPiPõµzv¾® £õºUPa _ÁºU PiPõµ® ö£›uõP C¸¨£uÚõÀ AvÀ 

÷|µzøu GÎuõP¨ £õºUP»õ®. AuõÁx ]Ô¯ öu›Â¨¤°À Põm]PøÍ¨ 

£õºzx Cµ]¨£v¾®  £õºUP¨  ö£›¯  öu›Â¨¤°À  Põm]PøÍ  GÎuõP¨ 

£õºzx Cµ]UP»õ®. 

Põm]PøÍU £õºzx Cµ]¨£uØSz vøµ°ß AÍÄ ªPÄ® •UQ¯©õÚuõS®. 

‰ø»Âmhzvß ÁÈ÷¯ EÒÍ }ÍzøuU öPõsk vøµ°ß AÍÄ A[S»zvÀ 

PoUP¨£k®. (E¸ 1.9 I¨ £õºUP.)
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E¸ 1.9 vøµ°ß AÍÄ

19'' (
A

[
S

»
®)

öu›Â¨¤°ß öuõÈÝm£Â¯À

EØ£zvz öuõÈÝm£Â¯¾U÷PØ£z öu›Â¨¤ ¤ßÁ¸©õÖ ÁøP¨£kzu¨ 

£kQßÓx.

 ● P÷uõmkU PvºU SÇõ´ (CRT - Cathode Ray Tube)

 ● vµÁ¨ £Î[SU Põm]¯P® (LCD - Liquid Crystal Display)

 ● JÎ Põ¾® C¸Áõ° (LED - Light Emitting Diode)

CRT öu›Â¨¤ LCD /LED öu›Â¨¤

E¸ 1.10 CRT, LCD /LED öu›Â¨¤PÒ

CRT ÁøPz öu›Â¨¤PÎß ªß ~Pºa] HøÚ¯ C¸ ÁøPPÎ¾® £õºUPU 

Tku»õS®. ÷©¾® AÁØÔß {øÓ²® AÁØøÓ øÁ¨£uØSz ÷uøÁ¯õÚ 

Chzvß AÍÄ® Tku»õS®. BP÷Á |ÃÚU PoÛPÎÀ SøÓ¢u AÍÄ 

ªß ~Pºa] EÒÍ C÷»\õÚ (LED) öu›Â¨¤PÒ C¨÷£õx AvP AÍÂÀ 

£¯ß£kzu¨£kQßÓÚ. (E¸ 1.10 I¨ £õºUP.)
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1'5'4
•ußø© {øÚÁP® 

J¸ ¡»PzvÀ ¦zuP¨ ø£PøÍz uØPõ¼P©õP øÁ¨£uØS £¯ß£kzu¨£k® 

]Ô¯ AøÓPÒ EÒÍ Kº CÓõUøPø¯U P¸x÷Áõ® (E¸ 1.11 I¨ £õºUP). 
C[S ¡»PzvØS Á¸® ¤ÒøÍPÒ u©x ¦zuP¨ ø£PøÍ A¢u CÓõUøP°À 

øÁzxÂmk, ¡»Pzv¼¸¢x öÁÎ÷¯Ö®÷£õx A¨ø£PøÍ Gkzxa ö\ÀÁº.

CuøÚ Kº AÍÄUS JzuÁõÖ PoÛ öuõÈØ£k® \¢uº¨£zvÀ uµÄPÐ® 

AÔÄÖzuÀPÐ® •ußø© {øÚÁPzvÀ (Main memory) uØPõ¼P©õPz 

÷uUQ øÁUP¨£k® (E¸ 1.12 I¨ £õºUP). ÷©¾® ¦zuP¨ ø£ øÁUP¨£k® 

CÓõUøP°ß AÍÄ ö£›uõP C¸US®÷£õx øÁUPzuUP ¦zuP¨ ø£PÎß AÍÄ 

AvP›¨£x ÷£õßÖ •ußø© {øÚÁPzvß öPõÒvÓß AvP›US®÷£õx 

÷uUQ øÁUPzuUP uµÄPÎÚx® AÔÄÖzuÀPÎÚx® AÍÄ® AvP›UQßÓx. 

BP÷Á PoÛ°ß •ußø© {øÚÁPzvß öPõÒvÓß AvP›zuÀ EP¢uuõS®.

E¸ 1.11 ¦zuP¨ø£ øÁUP¨£k® 

CÓõUøP

E¸ 1.12 •ußø© {øÚÁP©õPz öuõÈØ£k® 

uØ÷£õUS AqPÀ {øÚÁP Amøh  (RAM 
(Random Access Memory)) 

•UQ¯® & •ußø© {øÚÁPzvß öPõÒvÓß ö©Põø£ØÖ (MB),  
      QPõø£ØÖ (GB) GßÝ® A»SPÎÀ GkzxøµUP¨£k®.

1024 MB = 1 GB

ö\¯À¡¼À ö\¯Ø£õk 1.5 CøÚ¨ £õºUP.
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1'5'5
PõönõÎ ÁøµÂ¯Ø ö£õ¸zv

        

E¸ 1.13  VGA  Amøh

PoÛ°ß ¤µuõÚ öÁÎ±mka \õuÚ® 

öu›Â¨¤ BS®. öu›Â¨¤°ØS öÁÎ±k 

PõönõÎ ÁøµÂ¯Ø ö£õ¸zv°ÞhõP (Video 

Graphic Adapter - VGA) ÁÇ[P¨£k®. PoÛ°ß 

uõ´¨ £»øP²hß (Onboard) Cønzu PõönõÎ 

ÁøµÂ¯Ø ö£õ¸zv, CønUPzuUP/ ¦Ó 

(External) PõönõÎ ÁøµÂ¯Ø ö£õ¸zv GÚ 

C¸ ÁøP¨ ö£õ¸zvPÒ EÒÍÚ. PoÛ ÂøÍ¯õmkPøÍ AÀ»x PõönõÎU 

Põm]PøÍU PoÛ°À |ßÓõP C¯USÁuØSz uÛ¯õP C¸US® PõönõÎ 

ÁøµÂ¯Ø ö£õ¸zv ªPÄ® ö£õ¸zu©õP C¸US®. AvÀ uÛ¯õPU PõönõÎ 

{øÚÁPU öPõÒvÓÝ® •øÓÁÈ¯õUQ²® C¸zu»õS®. (E¸ 1.13 I¨ £õºUP.)

|ÃÚ PoÛPÎÀ PõönõÎ ÁøµÂ¯Ø ö£õ¸zvz xøÓUS¨ (VGA Port) £v»õP 

DVI AÀ»x HDMI xøÓ £¯ß£kzu¨£kQßÓx (E¸ 1.14 I¨ £õºUP.)

HDMI Áh[PÎß ‰»® PoÛø¯²® öuõø»UPõm]z vøµø¯²® AÀ»x 

£À¿hP GÔøÁø¯²® CønUS®÷£õx J¼, E¸ BQ¯ Cµsk® Fk 

Phzu¨£k®. VGA Áh[PÎß ‰»® PoÛ²hß öuõø»UPõm]z vøµø¯ 

AÀ»x £À¿hP GÔøÁø¯ CønUS®÷£õx J¼ AÀ»x E¸ ©õzvµ® 

FkPhzu¨£k®.

VGA

(Video Graphic 
Array /Adaptor)

DVI

(Digital Visual 
Interface)

HDMI 

(Hight Definition 
Multimedia 
Interface)

E¸ 1.14 £À÷ÁÖ PõönõÎ ÁøµÂ¯Ø xøÓPÒ
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1'5'6
J¼ Amøh

 

ö£õÊx÷£õUSUPõPU PoÛø¯¨ £¯ß£kzxÁvÀ CßÖ £» £¯ÚºPÒ 

|õmh[öPõskÒÍÚº. £õmkPøÍU ÷Pm£uØS® J¼ø¯ |õhõÂÀ £vÄ 

ö\´ÁuØS® PoÛ°À J¼ Amøh (Sound Card) C¸zuÀ ÷Ásk®. J¼ 

Amøh²hß Cønzu ~qUS¨£ßÛ°ß ‰»® J¼ EÒÏk® J¼¨£õß 

‰»® J¼ öÁÎ±k® |øhö£ÖQßÓÚ. 

£» PoÛPÎÀ J¼ Amøh uõ´¨£»øP²hß CønUP¨£mi¸US® (E¸ 

1.15 I¨ £õºUP). uõ´¨£»øP°À J¼ Amøh C¸¨¤Ý® £¯Úº ÷uøÁP¸v 

J¸ ÷©»vP J¼ Amøhø¯U PoÛ²hß ö£õ¸zu»õ®. 

J¼ Amøh²hß Cøn¢x J÷µ ÂuzvÀ £» xøÓPÒ C¸¨£uÚõÀ, ¤ßÁ¸® 

{¯© {Ó[PÒ AÔ•Pgö\´¯¨£mkÒÍÚ. (E¸ 1.16 I¨ £õºUP.)

CÍ® £aø\ & (Audio Out)  J¼¨£õøÚ AÀ»x uø»¨£ßÛø¯¨ ö£õ¸zuÀ

CÍ® ÷µõ\õ {Ó® & (Mic in) ~qUS¨£ßÛø¯¨ ö£õ¸zuÀ

CÍ® }»® & (Line in)  J¸ ¦Ó E£PµnzvÞhõP J¼ø¯ ÁÇ[PÀ

J¼z xøÓ

E¸ 1.15 uõ´¨£»øP (Onboard) «x J¼ Amøh E¸ 1.16 CønUPzuUP (External) 
J¼ Amøh
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1'5'7
{ÖÂ¯   ö©ßö£õ¸Ò

£oö\¯À •øÓø©°ß ‰»® £¯Ú¸US® Áßö£õ¸ÐUSªøh÷¯ 

öuõhº¦øhø© HØ£kzu¨£kQßÓx. ÷©¾® ¤µ÷¯õP ö©ßö£õ¸øÍ 

C¯USÁuØS® £oö\¯À •øÓø© Azv¯õÁ]¯©õÚx. PoÛ°À 

£oö\¯À •øÓø©ø¯ {ÖÂ¯ ¤ßÚº ÷uøÁ¯õÚ ¤µ÷¯õP ö©ßö£õ¸øÍ 

{ÖÁ»õ®. £¯Úº ¤µ÷¯õP ö©ßö£õ¸Ò, £oö\¯À •øÓø© BQ¯ÁØÖhß 

Áßö£õ¸Ò CønUP¨£k® Âu® E¸ 1.17 CØ Põmh¨£mkÒÍx.

 

 

 

£¯Úº

£¯Úº

¤µ÷¯õP ö©ßö£õ¸Ò
¤µ÷¯õP ö©ßö£õ¸Ò

£oö\¯À •øÓø©

£oö\¯À •øÓø©

Áßö£õ¸Ò

Áßö£õ¸Ò

E¸ 1.17 Áßö£õ¸Ò, ö©ßö£õ¸Ò £¯Úº

£oö\¯À •øÓø©ø¯z öu›¢öukUS®÷£õx AÁ]¯ö©Ûß _¯õwÚ vÓ¢u 

‰»¨ £oö\¯À •øÓø© ö©ßö£õ¸ÒPøÍ (Euõµn®: ¼ÚUì, E¦¢x) 
C»Á\©õP¨ ö£Ó»õ®. CÀ»õÂmhõÀ, EzuµÄö£ØÓ £oö\¯À •øÓø© 

ö©ßö£õ¸ÒPøÍ (Euõµn®: Âß÷hõì 8, Âß÷hõì 10) Áõ[P»õ®. 

CÀø»ö¯Ûß, C»Á\©õP ÁÇ[P¨£k® JzvøP¯õP¨ £¯ß£kzuzuUP 

£oö\¯À •øÓø©ø¯¨ (Euõµn®: ©v¨¥mkUPõÚ Âß÷hõì 10) ö£Ó»õ®. 

÷uøÁ¯õÚ ¤µ÷¯õP ö©ßö£õ¸øÍ¨ £¯Ú›ß ÷uøÁU÷PØ£z öu›¢öukzuÀ 

÷Ásk®. 

÷©ø\U PoÛ, ©iU PoÛ ÷£õßÓ PoÛPøÍ Áõ[S®÷£õx AÁØÔÀ 

£oö\¯À •øÓø© {ÖÁ¨£mkÒÍuõ, CÀø»¯õ GÚa ÷\õvUP ÷Ásk®. 

ö£¸®£õ¾® DOS AÀ»x Linux £oö\¯À •øÓø© {ÖÁ¨£mi¸US®. 

AzuøP¯ PoÛPÎß Âø» öuõhº£ÍÂÀ SøÓÁõS®. E›ø©²ÒÍ 

£oö\¯À •øÓø© ö©ßö£õ¸øÍ (Euõµn®: Âß÷hõì) {ÖÂÚõÀ, 

Âø» öuõhº£ÍÂÀ AvP©õS®. 
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1'6
PoÛø¯ Áõ[S®÷£õx P¸zvØ öPõÒÍ ÷Ási¯ 

öuõÈÝm£Â¯À \õµõu ÷ÁÖ Âh¯[PÒ

J¸ PoÛø¯ Áõ[SÁuØS •ßÚº EØ£zv ö\´u {ÖÁÚ®, PoÛ°ß 

ÁøP, Âø» ÷£õßÓ öuõÈÝm£Â¯À \õµõu ÂÁµUTØÖPÎ¾® PÁÚg 

ö\¾zu ÷Ásk®.

PoÛø¯ Áõ[S®÷£õx ÁÇ[S® EzuµÁõu® (Warranty) P¸v¨ £õºUP ÷Ási¯ 

J¸ •UQ¯ Põµo¯õS®. AÆÄzuµÁõu® EØ£zv ö\´²® {ÖÁÚ® ‰»•® 

\¢øu¨£kzx® ÁºzuP {ÖÁÚzvß ‰»•® ~Pº÷Áõ¸US ÁÇ[P¨£k®. 

CÆÄzuµÁõu® ~Pº÷Áõ¸US¨ £» Âu[PÎÀ ÁÇ[P¨£h»õ®.

PoÛø¯ Áõ[S®÷£õx ö£õxÁõP ÁÇ[P¨£k® EzuµÁõuU Põ»® 

C¸¢uõ¾® PoÛ°ß £À÷ÁÖ £õP[PÐUPõP Â÷\h EzuµÁõuU Põ»zøu²® 

ÁÇ[P»õ®. Kº Euõµn©õP ©iU PoÛø¯ Áõ[S®÷£õx ‰ßÖ BskPÒ 

EzuµÁõuU Põ»® ÁÇ[P¨£k®. ªß P»zvØPõP Kº Bsk EzuµÁõu Põ»® 

©õzvµ® AÎUP¨£k®.

a.  EØ£zv¯õÍ›ß EzuµÁõu®

EØ£zv ö\´²® {ÖÁÚ® Auß EØ£zv¨ ö£õ¸ÐUPõP ÁÇ[S® 

EzuµÁõu® EØ£zv¯õÍ›ß EzuµÁõu® (Manufacturer Warranty) 
GÚ¨£k®. AvÀ SÔ¨¤h¨£mh EzuµÁõuU Põ»zvÝÒ÷Í 

ö£õ¸ÎÀ £Êx HØ£mhõÀ Ax £Êx £õºUP¨£k® AÀ»x 

AuØS¨ £v»õP J¸ ¦v¯ ö£õ¸Ò ÁÇ[P¨£k®.

b. }iUP¨£mh EzuµÁõu®
 

EØ£zv ö\´²® {ÖÁÚ® ö£õxÁõP ÁÇ[S® EzuµÁõuU 

Põ»zvØS ÷©»vP©õP EzuµÁõuU Põ»zøu }izx ÁÇ[S® 

EzuµÁõu® }iUP¨£mh EzuµÁõu® (Extended �arranty) GÚ¨£k®. 

CuØPõP¨ ö£õ¸ÐUSU SÔzu Âø»°¾® £õºUPU Tku»õÚ 

£nzøu ~Pº÷Áõº ÁºzuP {ø»¯zvØSa ö\¾zu ÷Ásk®.

c. Aø©Âh EzuµÁõu®

C[S öuõÈÝm£Â¯»õÍºPÒ E[PÒ Aø©ÂhzvØS Á¢x 

ö£õ¸øÍz v¸zxuÀ, öuõÈØ£hõu £SvPÒ C¸¨¤ß AÁØøÓ  

}UQ¨  ¦v¯  £SvPøÍ¨ ö£õ¸zuÀ, ö£õ¸Îß öuõÈØ£õmøha 

÷\õvzuÀ ÷£õßÓ £oPøÍ  ÷©ØöPõÒÁº.

1'6'1
EzuµÁõu®
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£¯Ú›ß ÷uøÁUS EP¢u ÂÁµUTØÖPÒ EÒÍ PoÛø¯ Áõ[S®÷£õx 

Auß Âø» ÷ÁÖ£h»õ®. 

Euõµn[PÒ

1.  Pv Ti¯ •øÓÁÈ¯õUQ EÒÍ PoÛø¯ Áõ[S®÷£õx Âø» 

AvP›zuÀ.

2.  AÍÂØ ö£›¯ öu›Â¨¤ EÒÍ PoÛø¯ Áõ[S®÷£õx Âø» 

AvP›zuÀ.

3.  Tku»õÚ {øÚÁPU öPõÒvÓß EÒÍ PoÛø¯ Áõ[S®÷£õx Âø» 

AvP›zuÀ.

4.  Tku»õÚ ÷uUPPU öPõÒvÓß EÒÍ ÁßÁmk C¸US® PoÛø¯ 

Áõ[S®÷£õx Âø» AvP›zuÀ.

5.  }shPõ» EzuµÁõu•ÒÍ PoÛø¯ Áõ[S®÷£õx Âø» AvP›zuÀ.

£» ÁºzuP {ÖÁÚ[PÎß Âø»PøÍ J¨¤mk, SÔzu öuõÈÝm£Â¯À 

ÂÁµUTØÖPøÍ²® EzuµÁõuU Põ»zøu²® P¸zvØ öPõsk SøÓ¢u 

Âø»²ÒÍ PoÛø¯ Áõ[SuÀ EP¢uuõS®. 

ö\¯À¡¼À ö\¯Ø£õkPÒ 1.6, 1.7 CøÚ¨ £õºUP.

•UQ¯® &  PoÛ°ß Âø»ø¯ ©õzvµ® P¸zvØ öPõsk AuøÚz 

öu›¢öukzu»õPõx.

1'6'3
ÂØ£øÚUS¨ ¤¢v¯ ÷\øÁ 

öPõÒÁÚÁõÍº PoÛø¯ Áõ[S®÷£õx ÁÇ[S® ÁºzuP {ÖÁÚ® ¤ßÁ¸® 

÷\øÁPøÍ ÁÇ[S®. 

1.  öuõÈÝm£Â¯À B÷»õ\øÚ (Technical Advice)

2.  öuõÈÝm£Â¯À EuÂ (Technical Support)

 ÁºzuP {ÖÁÚzxhß öuõhº¦ öPõÒÁuØPõÚ öuõø»÷£] Gs, 

ªßÚg\À •PÁ›, Cøn¯zuÍ •PÁ› Gß£Ú ÁõiUøP¯õÍ¸US 

ÁÇ[P¨£k®.

1'6'2
Âø»
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÷©ØSÔzu Âh¯[PøÍU P¸v¨ £õºzx £¯Ú›ß ÷uøÁPøÍ¨ §ºzv 

ö\´ÁuØS EP¢u öuõÈÝm£Â¯À ÂÁµUTØÖPøÍz u¯õ›zu ¤ßÚº J¸ 

|®¤UøP¯õÚ ÁºzuP {ø»¯zv¼¸¢x HØÖUöPõÒÍ¨£mh |ß©v¨¦ÒÍ 

J¸ {ÖÁÚ® EØ£zvö\´u PoÛø¯ öPõÒÁÚÄ ö\´uÀ |ßÖ.

ö\¯À¡¼À ö\¯Ø£õk 1.8 CøÚ¨ £õºUP.

1'6'4
PoÛz xøÓPÒ

 

PoÛ²hß xøÓPÎÞhõP¨ (Port) ¦Óa \õuÚ[PÒ öuõkUP¨£k®. BP÷Á 

£¯Ú›ß ÷uøÁPÐU÷PØ£U PoÛ¨ ¦Óa \õuÚ[PøÍz öu›¢öukzuõ¾® 

AÁØøÓU PoÛ²hß Cøn¨£uØS EP¢u xøÓ PoÛ°À C¸zuÀ 

÷Ásk®. BP÷Á P¸v¨ £õºUP ÷Ási¯ xøÓPÐ® AÁØÖhß CønUPzuUP 

¦Óa \õuÚ[PÐ® R÷Ç uµ¨£mkÒÍÚ. 

a.   AQ»z öuõhº¨£õmøh (Universal Serial Bus - USB)

PoÛ²hß ÷©»vP¨ ¦Óa \õuÚ[PÒ USB xøÓ°ÞhõP¨ ö£õ¸zu¨£k®. 

BP÷Á PoÛ°À £» USB xøÓPÒ C¸UP ÷Ásk®.

USB xøÓ²hß CønUPzuUP ¦Óa \õuÚ[PÒ

· Aa_¨ö£õÔ (Printer)

· \õÂ¨£»øP (Keyboard)

· _mi (Mouse)

· Á¸i (Scanner)

· ¦Ó ÁßÁmk (External Hard Disk)

· ¦Ó C»UP•øÓ¨ £ÀvÓ Ámk C¯UQ (External DVD Drive)

· C»UP•øÓ {ÇØ£hU P¸Â (Digital Camera)

· Cøn¯ {ÇØ£hU P¸Â (Web Camera)

· £møhU SÔ•øÓ Áõ]¨£õß (Barcode Reader)

· {øÚÁP Amøh (Memory Card)

· £Îa^mk C¯UQ (Pen Drive)
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ö\¯À¡¼À ö\¯Ø£õk 1.9 CøÚ¨ £õºUP.

b.   Áø»¯ø©¨¦  xøÓ (Network Port / RJ-45)

PoÛø¯ Áø»¯ø©¨£õUSÁuØS CzxøÓ £¯ß£kzu¨£k® (E¸ 1.18 I¨ 

£õºUP).

Network port

USB port

E¸ 1.18

c.   Bluetooth, Wi-Fi Á\vPÒ

ö\À¼hzvØS¨ £¯ß£kzu¨£k® PoÛPÐUPõP Áh[PÒ CÀ»õu 

Áø»¯ø©¨¦z öuõhº¦PøÍ  E¸ÁõUSÁuØS  Bluetooth, Wi-Fi Á\vPÒ 

C¸zuÀ.

PoÛø¯z öu›¢öukUøP°À PÁÚzvØ öPõÒÍ ÷Ási¯ Ai¨£øh ÂÁµU 

TØÖPÎøh÷¯ ]» R÷Ç uµ¨£mkÒÍÚ (E¸ 1.19 I¨ £õºUP).
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ÂØ£øÚUS¨ ¤¢v¯ ÷\øÁ

After Sales Service

•øÓÁÈ¯õUQ°ß Pv

Processor Speed

öuõÈÝm£Â¯À

Teachnical

Áß Ámiß öPõÒvÓß

Hard Disk Capacity

{øÚÁPU öPõÒvÓß

Memory Capacity

vøµ°ß AÍÄ

Screen Size

öuõÈÝm£Â¯À AÀ»õu

Non -Teachnical

 

ÂÁµUTØÖ

Specification
PoÛ°ß Âø» 

Computer Price

EzuµÁõu®

Warranty

{ÖÁÚzvß |ß©v¨¦

Company Reputation

Euõµn[PÒ

2.8 GHz

8 TB 

4 GB

19 inches

Rs  65000.00

3 Years

Helpdesk

E¸ 1.19 PoÛø¯ Áõ[S®÷£õx PÁÚzvØ öPõÒÍ ÷Ási¯ öuõÈÝm£Â¯À ©ØÖ® 

öuõÈÝm£Â¯À AÀ»õu ]» ÂÁµUTØÖz ÷uøÁPÒ

ö\¯À¡¼À ö\¯Ø£õk 1.10 CøÚ¨ £õºUP.
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£¯Úº ÷uøÁPÐUS÷PØ£U PoÛPÐUPõÚ öuõÈÝm£Â¯À 

ÂÁµUTØÖPøÍz u¯õ›UøP°À PÁÚzvØ öPõÒÍ ÷Ási¯ 

PõµoPÒ

•øÓÁÈ¯õUQ ÁøP Single Core / Dual Core / Quad Core
Pv 2.8/ 3.0/ 3.2/ 3.4 GHz

•ußø© {øÚÁP® öPõÒvÓß 512 MB/ 1 GB/ 2GB/ 4GB/ 8GB
uø»•øÓ 1st, 2nd, 3rd, 4th  Generation

Áß Ámk öPõÒvÓß 500 GB, 750 GB, 1 TB, 2 TB, 4TB
öu›Â¨¤ AÍÄ 17’’, 19’’, 21’’

ÁøP CRT/LCD/LED
PõönõÎ ÁøµÂ¯Ø 

ö£õ¸zv ÁøP

ÁøP VGA/DVI/HDMI

J¼ Amøh ÁøP Onboard, External

ö\¯À¡¼À ö\¯Ø£õk 1.11 CøÚ¨ £õºUP.

 ● uÛ¯õÎß ÷uøÁU÷PØ£ öPõÒÁÚÄ ö\´¯U Ti¯ ]» ÁøPU 

PoÛPÒ

 ” ÷\øÁ¯PU PoÛ (Server Computer)

 ” £o {ø»¯U PoÛ (Workstation Computer)

 ” ÷©ø\U PoÛ (Desktop Computer)
 ” GÀ»õ® JßÔÀ EÒÍ PoÛ (All-in-one Computer)

 ” ©iU PoÛ (Laptop Computer)

 ” øP÷¯mkU PoÛ (Notebook Computer)

 ” Áøµ£miøPU PoÛ (Tablet Computer)

 ” `miøPz öuõø»÷£] (Smartphone)

 ● PoÛ¨ ¦Óa  \õuÚ[PÒ  EÒÏmk,  Á¸ÂøÍÄ,  ÷uUPPa \õuÚ[ 

PÍõS®.

ö£õÈ¨¦
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 ● ÂÁµUTØÖPÒ Gß£øÁ £s¦ AÀ»x AÍÄ £ØÔ¯ ö£õx 

C¯À¦PÍõS®.

 ● PoÛPÎÚx® ¦Óa \õuÚ[PÎÚx® Ai¨£øh ÂÁµUTØÖPÒ

 ” •øÓÁÈ¯õUQ°ß ÁøP²® Pv²®

 ” uØ÷£õUS AqPÀ {øÚÁPzvß (RAM) öPõÒvÓß

 ” Áß Ámiß öPõÒvÓß

 ” öu›Â¨¤°ß AÍÄ® öuõÈÝm£Â¯¾®

 ” PõönõÎ ÁøµÂ¯Ø ö£õ¸zv²® JÎ²®

 ● PoÛø¯ öPõÒÁÚÄ ö\´²®÷£õx P¸zvØ öPõÒÍ ÷Ási¯ ÷ÁÖ 

Âh¯[PÒ

 ” EzuµÁõu®

 ” {ÖÁ¨£mh ö©ßö£õ¸ÒPÒ

 ” ÂØ£øÚUS¨ ¤¢v¯ ÷\øÁ

 ” PoÛz xøÓPÒ
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C¢u Azv¯õ¯zøuU PØ£uß ‰»®

 ² Â›uõÒ Gß£x ¯õx?

 ² Â›uõÎß ]Ó¨¤¯À¦PÒ

 � £o¡À, £ozuõÒ, Aøh¨¦, {µÀ, {øµ

 � ö£¯º Aøh¨¦

 � \õº¦PÒ, `zvµ[PÒ

 � £oö\¯Ø P¸ÂPÒ

 � uµÄ Á›ø\¯õUP®

 � Áøµ¦PÒ

BQ¯Ú öuõhº£õÚ ÂÍUPzøu¨ ö£ØÖU öPõÒÍ»õ®.

Â›uõÒ Gß£x ¯õx?2'1

Â›uõÒ Gß£x Bv°À PnUPõÍºPÒ uõøÍ¨ £¯ß£kzvU Po¨£uØS¨ 

£¯ß£kzv¯ •øÓ°¯¾UPõPz uØ÷£õx EÒÍ C»zvµÛ¯À BÁn©õS®. 

\õº¦PøÍ²® (Functions) `zvµ[PøÍ²® (Formula) £¯ß£kzvU Po¨¦ 

(Calculations), uµÄ Á›ø\¯õUP® (Sorting), Áøµ¦PøÍ Aø©zuÀ ÷£õßÓ Pou¨ 

£oPÐUS® PnURmk¨ £oPÐUS® £¯ß£kzuzuUP {µÀPøÍ²® 

(Columns) {øµPøÍ²® (Rows) öPõsh BÁn® Â›uõÒ (Spreadsheet) BS®. 

Â›uõÒ ö©ßö£õ¸øÍ¨ £¯ß£kzvU PoÛ°ß ‰»® ªß Â›uõøÍ¨ 

£¯ß£kzu»õ®. Â›uõÒ ö©ßö£õ¸Ò J¸ ¤µ÷¯õP ö©ßö£õ¸ÍõS®.

ªß Â›uõÎÀ BÁnzøuz u¯õ›¨£uØS¨ £o¡À (Workbook) £¯ß£kzu¨ 

£kQßÓx. A¨£o¡¼ß £ozuõÒPøÍU (Worksheets) öPõsk BÁnzøuz 

u¯õ›UP»õ®. BÁnzøu Aø©¨£uØS¨ £» P¸ÂPÒ £¯ß£kzu¨£kQßÓÚ. 

AÁØÔß öuõÈÀPøÍ CÚ[Põs÷£õ®. 

ªß Â›uõÒ2
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CÖv¯õP ÷©ØöPõÒÍ¨ 

£mh ö\¯Ø£õmøh }USuÀ 

& Undo

 GÊzxPÒ, £h[PÒ 

BQ¯ÁØøÓ¨ ¤µv 

ö\´uÀ & Copy

¤µv ö\´u AÀ»x öÁmi 

ö¯kUP¨£mh GÊzxUPÒ, 

£h[PÒ BQ¯ÁØøÓ 

JmkuÀ & Paste

CÖv¯õP }UQ¯ 

ö\¯Ø£õmøh «Í¨ 

ö£ÖuÀ & Redo  

GÊzxUPÒ, 

£h[PøÍ öÁmi 

ÂhÀ & Cut

ö\õØPÒ, Á\Ú[PÒ 

BQ¯ÁØÔß 

GÊzuø©¨¦, C»UPn 

•øÓø© BQ¯ÁØøÓa 

\›£õºzuÀ & Spelling

ö£õxÁõÚ P¸ÂPÒ

¦v¯ £ozuõøÍ¨ 

ö£ÖuÀ & New
÷\ªUP¨£mh BÁn 

ö©õßøÓz vÓzuÀ & Open

BÁnzvß Aa]hÀ 

•ß£õºøÁ& Print Preview
BÁnzøua 

÷\ªzuÀ & Save

BÁnzøu 

Aa]hÀ & Print
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Â›uõÎß ]Ó¨¤¯À¦PÒ

`zvµa \mh® -   
 Formula Bar P»zvÀ 

umha]h¨£k® 

Âh¯zøuU 

PõmkQßÓx.

P»® - Cell  {µ¾® {øµ²® 

CøhöÁmk® Ch® 

P»® BS®. {µ¼ß 

GÊzx® {øµ°ß Gsq® 

÷\º¢x P»¨ö£¯øµ  

Aø©US® (Euõµn® : G7 
Cell Address)

P» Ãa_ - Cell Range
AkzxÒÍ P»[PÒ 

P» Ãa_ GÚ¨£k®.

{øµ - Row
{øµUS •P¨ 

£øh¯õÍ® 

Esk. Ax 

1 C¼¸¢x 

Bµ®¤US® 

GsnõS®.

{µÀ & Column
{µ¾US •P¨£øh¯õÍ® 

Esk. Ax B[Q» 

ö|k[PnUQß GÊzx A 
C¼¸¢x Bµ®¤UQßÓx.

ö£¯º Aøh¨¦ - 
NameBox

öu›¢öukUS® P»¨ 

ö£¯øµU PõmkQßÓx.
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÷|º¨£kzx® ©ØÖ® uõÚ¨£kzx® P¸ÂPÒ

(Alignment and positioning tools)

ab

]» Aøh¨¦PøÍ Kº 

Aøh¨£õP J¸[÷P 

÷\º¨£uØS® ø©¯ 

÷|º¨£kzxÁuØS®   
- Merge and Center

P»zvÀ 

Ch©õP

-Left Align
P»zvÀ Á»©õP 

- Right Align

P»zvÝÒ 

|kÂØS  

-Middle

P»zvÀ ø©¯zvØS 

- Centre Align
P»zvÝÒ 

÷©¾US  
- Top

P»zvÀ ö\õØPøÍa 

_ØÔU PmkÁuØS 
- Wrap Text

vø\¨£kzuø» 

©õØÖÁuØS 

- Orientation

P»zvÝÒ 

AiUS  
- Bottom

P»zøu ÁiÁø©US® P¸ÂPÒ   (Cell formatting tools)

GÊzxUPøÍa 

\›ÁõUPÀ - Italic

GÊzxUPøÍz 

ui¨£õUPÀ - Bold

GÊzxUPÐUS  

{Ó® ChÀ & Color- GÊzxUPÎß AÍøÁ 

©õØÔ¯ø©zuÀ & Font Size
uø»¨¦, E£uø»¨¦

\õuõµn GÊzx 

GÊzxUPøÍa 

_ØÔ Áµ®¤hÀ & 

Borders

GÊzx ÁøPPÒ &  Font

 

AiU ÷PõihÀ    - 
Underline

{ÓªhÀ

   - Fill colour 

£õªÛ
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P»zvÀ EÒÍ uµÄ ÁøPU÷PØ£ ÁiÁø©US® P¸ÂPÒ 

(Number formating tools)

|õn¯® -
Currency

\uÃu® -
Percentage

£vß©[PøÍU TmiU 

SøÓzuÀ -
Increase & Decrease 

Decimals

|õn¯® -  Rs. / $ / ¥ - 10.00

Gs -  10, 25, 100...

PnURk -  Rs. / $ / ¥ - 10.00

SÖQ¯ vPv - 02 /25/2018 (MM / DD / YYYY)

}sh vPv - Tuesday,  February  25,  2018 

÷|µ® - 1:30 p.m, 10:00 a.m

\uÃu® - 23% , 45%, 75%

¤ßÚ® - 2/9, 4/5

ÂgbõÚ - 5677=5.68E+03

Number

Currency

Accounting

Short Date

Long Date

Time

Percentage

Fraction

Scientific
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\õº¦  (Function)

Sum

P» Ãa]¾ÒÍ ö£Ö©õÚ[PÎß

TmkzöuõøPø¯U Põs£uØS

P» Ãa]¾ÒÍ ö£Ö©õÚ[PÎÀ Av 

Ti¯ ö£Ö©õÚzøuU Põs£uØS

P» Ãa]¾ÒÍ ö£Ö©õÚ[PÎß 

\µõ\›ø¯U Põs£uØS

P» Ãa]¾ÒÍ ö£Ö©õÚ[PÎß Av  

SøÓ¢u ö£Ö©õÚzøuU Põs£uØS

Average Max Min

       
Â›uõøÍ¨ £¯ß£kzva `zvµzøu AÔ•Pg ö\´²®÷£õx 

£¯ß£kzu¨£k® SÔ±kPÐ® ö\õØPÐ®

`zvµ[PÐUPõÚ SÔ±kPÒ  (Symbols for Formula)

= + - * /

`zvµzøu 

Bµ®¤¨£uØS 

•ßÚº Ch¨£kÁx PÈ¨£uØS

TmkÁuØS ö£¸USÁuØS

ÁS¨£uØS

{µÀ Áøµ¦PÒ Ámh Áøµ¦PÒ £µ¨£ÍÄ Áøµ¦PÒ
HøÚ¯ 

Áøµ¦PÒ

÷Põmk Áøµ¦PÒ \»õøP Áøµ¦PÒ ]uÓÀ Áøµ¦PÒ

Áøµ¦PÒ  (Charts)
AmhÁøn¨£kzv¯ uµÄPøÍ E¸UPÎß ‰»® PõmkÁuØS Áøµ¦PÒ 

£¯ß£kzu¨£kQßÓÚ.
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 ² \õº¦PøÍ²® `zvµ[PøÍ²® £¯ß£kzvU Po¨¦PÐUS® uµÄ 

Á›ø\¯õUP[PÐUS® Áøµ¦PøÍ Aø©¨£uØS® £¯ß£kzuzuUP 

{µÀPøÍ²® {øµPøÍ²® öPõsh BÁn® Â›uõÒ GÚ¨£k®. 

 ² {µ¾® {øµ²® CøhöÁmk® Ch® P»® GÚ¨£k®.

 ² {µÀ B[Q» GÊzx A C¾® {øµ Gs 1 C¾® Bµ®¤US®.

 ² J¸ ¦v¯ BÁnzøu¨ ö£ÖuÀ (New), vÓzuÀ (Open), ÷\ªzuÀ (Save), 
Aa]kuÀ (Print), Aa]hÀ •ß£õºøÁ (Print Preview), v¸®£a ö\´ Redo), 
ö\´uøu Âk (Undo), öÁmhÀ (Cut), |PÀ ö\´uÀ (Copy), JmkuÀ (Paste), 
GÊzxUTmhø»a \›£õºzuÀ  (Spelling)  BQ¯Ú ö£õxU P¸ÂPÍõS®.

 ² \õº¦PøÍ¨ £¯ß£kzv Po¨¦PÒ ö\´¯¨£k®. 

 ² Sum,  Average,  Max,  Min BQ¯Ú Po¨¦PÐUPõP¨ £¯ß£kzu¨£k® GÎ¯ 

\õº¦PÍõS®.

 ² \»õøP Áøµ¦PÒ, {µÀ Áøµ¦PÒ, ÷Põmk Áøµ¦PÒ, Ámh Áøµ¦PÒ 

BQ¯ÁØÔß ‰»® uµÄPÒ £S¨£õ´Ä ö\´¯¨£kQßÓÚ.

 ö£õÈ¨¦

ö\¯À¡¼À ö\¯Ø£õkPÒ 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 
2.7, 2.8,  2.9,  2.10 CøÚ¨ £õºUP. 
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ö\´{µø» E¸ÁõUPÀ3

ÂøÍ¯õkÁx Thõux 

AÀ». EÚx PoÛ 

ÂøÍ¯õmøh }÷¯ 

ÁiÁø©zuõÀ Ax 

|À»x.

GÚUSU PoÛ 

ÂøÍ¯õmk |À» 

Â¸¨£®

uµ® 7  CØPõÚ uPÁÀ ©ØÖ® öuõhº£õhÀ öuõÈÝm£Â¯À £õh¡¼À 

SÔ¨¤mhÁõÖ Scratch ö\´{µø» http://www.scratch.mit.edu ‰»® ö£ÖP.

C¢u Azv¯õ¯zøuU PØ£uß ‰»®

 ² £À{£¢uøÚPÒ EÒÍ öu›ÄU Pmk¨£õmkU Pmhø©¨¦

 ² £À{£¢uøÚPÒ EÒÍ ¤µ]Ú[PÐUS¨ £õ´a\Ø ÷Põmk¨ 

£h[PøÍU öPõsk wºÄPøÍU PõmhÀ

 ² «Òö\¯À EÒÍ Pmk¨£õmkU Pmhø©¨¦

 ² «Òö\¯À EÒÍ ¤µ]Ú[PÐUS¨ £õ´a\Ø ÷Põmk¨ £h[PøÍU 

öPõsk wºÄPøÍU PõmhÀ

 ² Scratch  ö\´{µø»U öPõsk öu›ÄPÐ® «Òö\¯À Pmk¨ 

£õmkU Pmhø©¨¦® EÒÍ ö\´{µÀPøÍz u¯õ›zuÀ.

 ² EÒÍø© Pmk¨£õmkU Pmhø©¨¦ EÒÍ £õ´a\Ø ÷Põmk¨ 

£h[PøÍU öPõsk wºÄPøÍU PõmhÀ

 ² Ao²® Auß £¯ß£õk® 

 BQ¯Ú öuõhº£õÚ ÂÍUPzøu¨ ö£ØÖU öPõÒÍ»õ®.
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PoÛ ÂøÍ¯õmkPøÍ 

Aø©UPzuUP £» 

ö©ßö£õ¸ÒPÒ EÒÍÚ. Auß 

‰»® EÚx AÔøÁ AvP›UPa 

ö\´¯»õ®. ÂøÍ¯õkÁuØS 

Áõ´¨¦® Qmk®.

Ax G¨£i?

GÎ¯ öu›ÄPÒ3'1
                 

J¸ |õn¯zvß uø»²® 

§Ä®

uµ® 8 Cß ö\´{µø» E¸ÁõUPÀ £ØÔ¯ 

Azv¯õ¯zvÀ }[PÒ PØÓÁõÖ GÎ¯ öu›Ä 

Gß£x J¸ {£¢uøÚU÷PØ£ C¸ \¢uº¨£[ 

PÎøh÷¯ J¸ \¢uº¨£zøuz öu›¢öukzu»õS®. 

Kº Euõµn©õP J¸ |õn¯zøu ÷©÷» GÔ¢x 

uø» AÀ»x § QøhUS® \¢uº¨£zøu 

GkUP»õ®.

Scratch ö\´{µÀ 1 

Bµ®£®

•iÄ

B®

CÀø»

ÂÊ¢ux 

uø»¯õ?

""§'' GÚU PõmkP.

""uø»'' GÚU 

PõmkP.

|õn¯zøu ÷©÷» GÔuÀ

£õ´a\Ø ÷Põmk¨£h® 1 - |õn¯zvß uø» AÀ»x 

§ QøhzuÀ

|õn¯zøu ÷©÷» GÔP

ÂÊ® £UP® ¯õx?

uø»

uø»

§

ÂÊ® £UP®

ÂÊ® £UP®
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Kº GÎ¯ öu›ÂÀ J¸ {£¢uøÚ C¸US® A÷u ÷ÁøÍ C¸ \¢uº¨£[PÎøh÷¯ 

J¸ \¢uº¨£zøuz öu›¢öuk¨£uØPõÚ BØÓÀ Esk. {£¢uøÚ v¸¨v 

¯õUP¨£k® (Esø©¯õP C¸US®) ÷£õx J¸ \¢uº¨£•® {£¢uøÚ 

v¸¨£v¯õUP¨£hõu (ö£õ´¯õP C¸US®) ÷£õx ©ØøÓ¯ \¢uº¨£•® 

öu›¢öukUP¨£k®.

ö\¯À¡¼À ö\¯Ø£õk  3.1 CøÚ¨ £õºUP.

£À{£¢uøÚPÒ EÒÍ öu›Ä3'2

£Àöu›Ä Gß£x CµskUS ÷©Ø£mh \¢uº¨£[PÎøh÷¯ J¸ {£¢uøÚ°ß 

RÌ AÀ»x £» {£¢uøÚPÎß RÌ J¸ \¢uº¨£zøuz öu›¢öukzu»õS®.

J¸ uõ¯UPmøhø¯ ÷©÷» GÔ¢u ¤ßÚº 1 öuõhUP® 6 Áøµ²ÒÍ J¸ 

ö£Ö©õÚ® QøhzuÀ £À{£¢uøÚPÒ EÒÍ öu›ÄUS Kº Euõµn©õS®.

Bµ®£®

ö£Ö©õÚ® 1 B?

ö£Ö©õÚ® 2 B?

ö£Ö©õÚ® 3 B?

ö£Ö©õÚ® 4 B?

ö£Ö©õÚ® 5 B?

ö£Ö©õÚ® '2' 
GÚU PõmkP.

ö£Ö©õÚ® '3' 
GÚU PõmkP.

ö£Ö©õÚ® '4' 
GÚU PõmkP.

ö£Ö©õÚ® '5' 
GÚU PõmkP.

ö£Ö©õÚzøu¨ ö£ÖP.

uõ¯UPmøhø¯ ÷©÷» GÔP.

•iÄ

ö£Ö©õÚ® '6' GÚU PõmkP.

ö£Ö©õÚ® '1' 
GÚU PõmkP.

B®

B®

B®

B®

B®

CÀø»

CÀø»

CÀø»

CÀø»

CÀø»

£õ´a\Ø ÷Põmk¨£h® 2 - uõ¯UPmøh°ß ö£Ö©õÚzøu¨ 

ö£ÖuÀ
Scratch ö\´{µÀ 2

u¯õUPmøhø¯ ÷©÷» GÔP.

ÂÊ¢u ö£Ö©õÚ® ¯õx?

ö£Ö©õÚ®

ö£Ö©õÚ®

ö£Ö©õÚ®

ö£Ö©õÚ®

ö£Ö©õÚ®

ö£Ö©õÚ®
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C[S J¸ ö£Ö©õÚ® QøhUS® \¢uº¨£® I¢x {£¢uøÚPÎøh÷¯ J¸ 

{£¢uøÚ v¸¨v¯õUP¨£k®÷£õx AÀ»x I¢x {£¢uøÚPÐ® v¸¨v 

¯õUP¨£hõu÷£õx HØ£k®.

«Òö\¯À EÒÍ Pmk¨£õmkU Pmhø©¨¦3'3

       

J¸ ö\¯À v¸®£z v¸®£ |øhö£ÖuÀ 

«Òö\¯À (Repetition) GÚ¨£k®.

«Òö\¯À Bµ®¤¨£x® «Òö\¯À 

•iÁx® J¸ SÔzu {£¢uøÚU÷PØ£ 

|øhö£Ö®.

Euõµn® 1  J¸ uhøÁUS Kº Gs Ãu® 1 öuõhUP® 5 Áøµ²ÒÍ •Ê 

GsPøÍ öÁÎ±k ö\´uÀ.

£õ´a\Ø ÷Põmk¨£h® 3 -      1 öuõhUP® 5 
Áøµ²ÒÍ •Ê GsPÎß öÁÎ±k

Bµ®£®

•iÄ

B®

CÀø»Gs 5 AÀ»x 

5 C¾® 

SøÓÁõ?

Gsøn öÁÎ±k ö\´P.

Gs = 1

Gsqhß 1 IU TmkP.

    

C¨£õ´a\Ø ÷Põmk¨£hzvÀ 

Ch®ö£Ö® {£¢uøÚ Gs 5 
AÀ»x Av¾® SøÓÁõ? 

Bµ®£zv÷»÷¯ {£¢uøÚ 

£Ÿm]UP¨£k® A÷u ÷ÁøÍ 

Ax Esø© BøP¯õÀ «Ò 

ö\¯À Bµ®¤US®.

Gsøn öÁÎ±k ö\´u 

¤ßÚº AÆöÁsqhß 1 
Tmh¨£k®.

Gs 5 C¾® ö£›uõP C¸US® 

÷£õx {£¢uøÚ Esø©¯ßÖ 

BøP¯õÀ «Òö\¯À {ßÖ 

Âk®. 

Euõµn® 2  J¸ }º ÷©õmh›ß ‰»® J¸ öuõmi°À }º {µ¨£¨ 

£kQßÓöuÚU P¸x÷Áõ®. C[S öuõmi°À }º £õ´¢x 

öuõmi {µ®¤¯ ¤ßÚº }º ÷©õmhº {ßÖÂk®.
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E¸ 3.1 ÷©õmh›ß ‰»® öuõmi°À }øµ 

{µ¨¦uÀ
£õ´a\Ø ÷Põmk¨£h® 4 - }ºz 

öuõmi°À }øµ {µ¨¦uÀ

•iÄ

B®

CÀø»

öuõmi°À }º 

{µ®¤²ÒÍuõ?

}º ÷©õmhøµz öuõÈØ£kzx-

ÁuØS AÔÄÖzuÀPøÍ ÁÇ[PÀ

}º öuõmi°À £õ´uÀ

}º ÷©õmhøµz öuõÈØ£õhõ©À 

ö\´ÁuØS AÔÄÖzuÀPøÍ 

ÁÇ[PÀ

Bµ®£®

Euõµn® 3  ©õnÁº  ö£¯º¨£mi¯ø»U SÔzuø»U P¸xP. C[S 

©õnÁß Á¢v¸¨¤ß ö£¯º¨ £mi¯¼À 1 GÚÄ® 

Á¢vµõÂmhõÀ 0 GÚÄ® SÔUP¨£k®.

•iÄ

B®

B®

CÀø»

CÀø»
©õnÁß 

Á¢v¸UQßÓõÚõ? 

©õnÁÛß ö£¯øµ öÁÎ°kuÀ

Á¸øPø¯ 1 GÚU SÔzuÀ

öÁÎ°kÁuØS ÷ÁÖ 

ö£¯ºPÒ EÒÍÚÁõ?

Bµ®£®

Á¸øPø¯ 0 GÚU SÔzuÀ.

£õ´a\Ø ÷Põmk¨£h® 5  - ö£¯º¨£mi¯ø»U SÔzuÀ
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Scratch «Òö\¯À Pmk¨£õmkU Pmhø©¨¦3'4

Scratch ö\´{µø» E¸ÁõUSÁuØS ‰ßÖ «Òö\¯À Pmk¨£õmkU Pmhø©¨ 

¦PÒ AÔ•Pgö\´¯¨£mkÒÍÚ. AUPmk¨£õmkU Pmhø©¨¦PÐ® 

AÁØÔß öuõÈØ£õkPÐ® ¤ßÁ¸® AmhÁøn°À uµ¨£mkÒÍÚ.

AmhÁøn 3.1 «Òö\¯Ø Pmk¨£õmkU Pmhø©¨¦PÒ

«Òö\¯À AÔÄÖzuØ Tmh® Euõµn®

{a\¯©õÚ uhøÁPÒ |øhö£Ö® 

«Òö\¯À

«Òö\¯¼ß uhøÁPÒ 

Põmh¨£k® Ch®

«Òö\¯¾UPõÚ 

AÔÄÖzuÀPÒ 

ÁÈ¨£kzu¨£h 

÷Ási¯ Ch® £zxa ö\UPÛÀ 1 öuõhUP® 10 

Áøµ²ÒÍ GsPøÍ öÁÎ±k ö\´uÀ.

J¸ {£¢uøÚ Esø©¯õS® ÁøµUS® 

|øhö£Ö® «Òö\¯À 

«Òö\¯¼ß uhøÁPÒ 

Põmh¨£k® Ch®

«Òö\¯¾UPõÚ 

AÔÄÖzuÀPÒ 

ÁÈ¨£kzu¨£h 

÷Ási¯ Ch®
 

ö£Ö©õÚ® 5 C¾® ]Ôx AÀ»x \©ÚõP 

C¸US® ÁøµUS® EÒÍ GÀ»õ ÷|º •Ê 

GsPøÍ²® öÁÎ±k ö\´uÀ.

Áøµ¯øÓ°ßÔ¯ uhøÁPÒ «Òö\¯À 

|øhö£ÖuÀ.

«Òö\¯¾UPõÚ 

AÔÄÖzuÀPÒ 

ÁÈ¨£kzu¨£h 

÷Ási¯ Ch®

1 öuõhUP® EÒÍ GÀ»õ ÷|º •Ê 

GsPøÍ²® {Ø£õmhõ©À öÁÎ±k 

ö\´uÀ.
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«Òö\¯À EÒÍ Pm¦»a ö\´{µÀ Â¸zv3'5

Euõµn® 1  ¯õuõ°Ý® Kº Gsoß •uÀ 12 ©h[SPøÍ (Multiples) 
öÁÎ±k ö\´uÀ.

SÔ¨¦ &   Euõµn® 

2 Cß •uÀ 12 ©h[SPÒ 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 GßÝ® 

GsPÍõS®.  3 Cß •uÀ 12 ©h[SPÒ  3,  6,  9,  12, 15, 18,  21,  24,  27, 
30, 33, 36 BS®.

Scratch ö\´{µÀ  6

£õ´a\Ø ÷Põmk¨£h® 6 - ¯õuõ°Ý® Kº 

Gsoß 12 ©h[SPøÍ¨ ö£ÖuÀ

B®

CÀø»
uhøÁPÎß 

GsoUøP <=12

Gsøn¨ ö£ÖuÀ

ö£¸UPzøuU PõmhÀ

uhøÁPÎß GsoUøP = 1

ö£¸UP® =Gs × uhøÁPÎß GsoUøP

uhøÁPÎß GsoUøP = 
uhøÁPÎß GsoUøP + 1

Bµ®£®

•iÄ

uhøÁPÎß GsoUøP

Gs

ö£¸UP®

ö£¸UP®

Gs uhøÁPÎß GsoUøP

uhøÁPÎß GsoUøP

Gs ¯õx?
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Euõµn® 2  1 öuõhUP® 100 Áøµ²ÒÍ GsPÎÀ Kº Gsøn GÊ©õØÓõPz 

öu›¢öukzx Áøµ¯øÓ°ßÔ¯ uhøÁPÐUS öÁÎ±k 

ö\´uÀ.

•iÄ

B®

CÀø»

Gs > 0 B?

1 öuõhUP® 100 Áøµ²ÒÍ Kº 

GÊ©õØÖ Gsøn¨ ¤Ó¨¤zuÀ

Gsøn öÁÎ±k ö\´P.

Bµ®£®

£õ´a\Ø ÷Põmk¨£h® 7

Scratch ö\´{µÀ 7

÷©÷»²ÒÍ £õ´a\Ø ÷Põmk¨ £hzvß {£¢uøÚ G¨÷£õx® Esø©¯õP 

C¸US®. Ax J¸÷£õx® ö£õ´¯õP C¸UP©õmhõx BøP¯õÀ 

Áøµ¯øÓ°ßÔ¯ uhøÁPÐUS «Òö\¯À |øhö£Ö®. 

Euõµn® 3  ¯õuõ°Ý® Kº Gsoß 12 B® ©h[S ÁøµUS® 

ö£Ö©õÚ[PøÍ öÁÎ±k ö\´uÀ.

Scratch ö\´{µÀ 8

uhøÁPÎß GsoUøP

uhøÁPÎß GsoUøP

uhøÁPÎß GsoUøP

Gs

ö£¸UP®

ö£¸UP®

Gs

Gs ¯õx?
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Euõµn® 4  {ÓU ÷PõkPÎÚõÀ J¸ Ámhzøu Aø©zuÀ.

Scratch ö\´{µÀ 9 E¸ 3.2 {ÓU ÷PõkPÎÚõÀ Aø©zu Ámh®

EÒÍø© «Òö\¯À EÒÍ ö\´{µø» E¸ÁõUPÀ3'6

EÒÍø© «Òö\¯À (Nested repetition) Gß£x «Òö\¯À EÒÍ J¸ ö\´{µ¼À 

«Òö\¯À \¢uº¨£[PÒ EÒÍ ö\´{µØ £SvPÒ C¸zu»õS®. 

Euõµn® 1  J¸ «Òö\¯¼ÝÒ CßÝ® J¸ «Òö\¯À C¸zuÀ.

¤ßÁ¸® ÷Põmk¨£hzøu¨ ö£ÖÁuß ö\´{µø»U P¸xP. 

E¸  3.3

            Scratch ö\´{µÀ 10
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C[S J¸ «Òö\¯¼À CßÝ® J¸ «Òö\¯À ö\¯Ø£kQßÓx. 

Euõµn® 2  öu›Ä EÒÍ «Òö\¯À C¸zuÀ.     

£õ®¦PÐ® HoPÐ® GßÝ® ÂøÍ¯õmk •iÁøh²® 

ÁøµUS® |øhö£Ö® \¢uº¨£zøuU Põmk® «Òö\¯¼À 

öu›Ä EÒÍ ö\´{µø»U P¸xP.

E¸  3.4 £õ®¦PÐ® HoPÐ® 

GßÝ® ÂøÍ¯õmk

14

36

25

24

13

12

1

35

26

23

11

2

34

27

22

15

10

3

33

28

21

16

9

4

32

29

20

17

8

5

31

30

19

18

7

6
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uõ¯UPmøhø¯ E¸mkuÀ

•iÄ

B®

B®

Ho°ß Ai EÒÍ 

Aøh¨¦US Á¢uuõ?

£õ®¤ß uø» EÒÍ 

Aøh¨¦US Á¢uuõ?

CÀø»

CÀø»

CÀø»

ö£Ö©õÚzøu¨ ö£ÖP

ÂøÍ¯õmk •iÁøh¢xÒÍø©ø¯U PõmkP

ö£Ö©õÚzvØSa \©©õÚ Aøh¨¦ GsoUøP ÁøµUS® uõÂ 

•ß÷ÚõUQU öPõsk ö\ÀP

Ho ÁÈ÷¯ Auß •øÚø¯ 

Aøh¨¦USz uõÂU öPõsk 

ö\À¾©õÖ AÔÂzuÀ.

£õ®¦ ÁÈ÷¯ ÁõÀ 

C¸US® Aøh¨¦USz 

uõÂU öPõsk 

ö\À¾©õÖ AÔÂzuÀ

Bµ®£®

Aøh¨¤ß Gs >= 36 B?

£õ´a\Ø ÷Põmk¨£h® 8

B®
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Scratch ö\´{µÀ 11

Aøh¨¤ß Gs

Aøh¨¤ß Gs

Aøh¨¤ß Gs Aøh¨¤ß Gs

uõ¯UPmøhø¯ E¸mkP

ö£Ö©õÚzøuz uõÂ •ß÷ÚõUQU öPõsk ö\ÀP

Ho°ß Ai EÒÍ Aø©¨¦US Á¢uuõ?

Aøh¨¤ß Gs ¯õx?

B®

Aøh¨¤ß Gs

£õ®¤ß uø» EÒÍ Aøh¨¦US Á¢uuõ?

Aøh¨¤ß Gs ¯õx?

ÂøÍ¯õmk •iÁøhQßÓx

Aøh¨¤ß Gs

£õ®¦ ÁÈ÷¯ Áõø» •iÁøh²® Aøh¨¦USz uõÂU öPõsk ö\ÀP

Ho ÁÈ÷¯ Auß •øÚø¯ Aøh¨¦USz uõÂU öPõsk ö\ÀP

B®

ö£Ö©õÚ® ¯õx?

Aøh¨¤ß Gs

ö£Ö©õÚ®

ö£Ö©õÚ®

ö£Ö©õÚ®

ö\¯À¡¼À ö\¯Ø£õk 3.2, 3.3 CøÚ¨ £õºUP.
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Ao EÒÍ ö\´{µø» E¸ÁõUPÀ3'7

Ao (Array) Gß£x ¯õx?

ö\´{µ¼À ö£Ö©õÚ[PøÍz ÷uUQ øÁ¨£uØS ©õÔPøÍ¨ £¯ß£kzuÀ 

£ØÔ }[PÒ uµ® 7 CØ PØÓ Âh¯[PøÍ {øÚÄT¸[PÒ. AvÀ ÷uUQ øÁUP 

÷Ási¯ ö£Ö©õÚ[PÎß GsoUøPUSa \©©õÚ ©õÔ GsoUøPø¯¨ 

£¯ß£kzu ÷Ásk®.

Kº Euõµn©õP¨ ö£õxAÔÄ ÂÚõzuõÒPÒ 5 CØS Âøh GÊv¨ ö£ØÓ 

¦ÒÎPøÍz ÷uUQ øÁUS® \¢uº¨£zøuU P¸x÷Áõ®. 

C[S ¦ÒÎa \¢uº¨£[PÒ 5 CØSz ÷uUQ øÁzuÀ |øhö£ÖQßÓø©¯õÀ 5 
©õÔPÒ ÷uøÁ. 

A®©õÔPøÍ  marks_1, marks_2, marks_3, marks_4, marks_5  GßÝ® ÁiÁzvÀ 

£¯ß£kzu»õ®. A¨÷£õx ©õnÁß ö£ØÓ ¦ÒÎPøÍ A®©õÔPÎÀ ÷uUQ 

øÁUP»õ®. I¢x ÂÚõzuõÒPÐUS® ©õnÁß ö£ØÓ ¦ÒÎPÒ •øÓ÷¯ 78, 
85, 69, 93, 87 GÚU öPõÒ÷Áõ®. 

ö£Ö©õÚ[PøÍz ÷uUQ øÁ¨£uØS ©õÔPøÍ¨ £¯ß£kzx®÷£õx J¸ 

©õÔUS J¸ ö£¯º Ãu® GÀ»õ ©õÔPÐUS® ö£¯›h ÷Ási°¸US®. 

©õÔPÎß GsoUøP AvP›US®÷£õx Cx KµÍÄUSU PiÚ©õÚ £o¯õP 

C¸US®. ÷©¾® ö\´{µÀ ]UP»õÚuõPÄ® C¸US® A÷u÷ÁøÍ Auß 

AÍÄ® AvP›US®. AzuøP¯ \¢uº¨£[PÎÀ ö\´{µø»z u¯õ›US®÷£õx 

Ao £¯ß£kzu¨£k®. 

Ao (Array) Gß£x J÷µ uµÄ ÁøPø¯U öPõsh ‰»P[PÎß 

GÆöÁsoUøPø¯²® J¸ uÛ¨ö£¯›À ÷uUQ øÁUPzuUP uõÄU 

Pmhø©¨£õS®. Aoø¯¨ £¯ß£kzxÁuß ‰»® ö\´{µÀ u¯õ›UP¨ 

£kQßÓø©¯õÀ ]UPØÓßø©ø¯²® AÔÄÖzuÀPÎß AÍøÁ²® 

CÈÁÍÁõUP»õ®. 

Aoø¯z u¯õ›zuÀ

Scratch CÀ Kº Ao £mi¯»õPU (List) Põmh¨£mkÒÍx. Kº Aoø¯¨ 

¤ßÁ¸©õÖ E¸ÁõUP»õ®. 

Â»[SPÎß ö£¯ºPøÍ ~øÇ¨£uØS  Animal  GÝ® Kº Aoø¯ E¸ÁõUSuÀ.

marks_1

78

marks_2

85

marks_3

69

marks_4

93

marks_5

87

78 85 69 93 87

   1     2     3     4    5
Marks:
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1. Data  C¼¸¢x  Make a List  Iz  öu›¢öukUP.

2. AoUPõP J¸ ö£¯øµ ÁÇ[SP.

3. For this sprite only Iz öu›¢öukUP.

4. OK ö\´P. 

Animal

E¸  3.4 Kº Aoø¯z u¯õ›zuÀ

÷©ØSÔzu £i•øÓø¯¨ ¤ß£ØÔ¯ ¤ßÚº Animal AoUS›¯ Scratch ö\´{µÀ 

¤ßÁ¸® E¸ÂÀ EÒÍÁõÖ C¸US®.

  

Scratch ö\´{µÀ 12
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Ao°À A[P[PøÍ ~øÇzuÀ

Kº Euõµn©õP 5 |õkPÎß ö£¯ºPøÍ ~øÇ¨£uØS Country GßÓ Aoø¯ 

~øÇzu ¤ßÚº AÆÁo°À A[P[PøÍ ~øÇ¨£uØS¨ ¤ßÁ¸® ö\´{µø»¨ 

£¯ß£kzu»õ®. 

Scratch ö\´{µÀ 13

Ao°À EÒÍ uµÄPøÍ öÁÎ°kuÀ

Country GßÓ AoUSz uµÄPøÍ EÒÎmh ¤ßÚº ¤ßÁ¸® ö\´{µ¼ß ‰»® 

AÆÁo°À EÒÍ A[P[PøÍ öÁÎ°h»õ®. 

Scratch ö\´{µÀ 14

C[S v_con J¸ ©õÔ¼¯õP C¸US® A÷u ÷ÁøÍ Country BÚx Ao°ß 

ö£¯µõS®. 

Kº Euõµn©õP 5 ©õnÁºPÎß ö£¯ºPøÍ²® ¦ÒÎPøÍ²® ÷uUQ øÁ¨£ 

uØS ©õÔ¼PøÍ²® Aoø¯²® £¯ß£kzxÁuß ‰»® C¸ ö\´{µÀPøÍ 

E¸ÁõUS÷Áõ®. 
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©õÔPÒ EÒÍ ö\´{µÀ 15

«Òö\¯À EÒÍ ö\´{µÀ 16

ö£¯º Ao ¦ÒÎ Ao

EÚx ö£¯º ¯õx?

EÚx ö£¯º ¯õx?

EÚx ö£¯º ¯õx?

EÚx ö£¯º ¯õx?

EÚx ö£¯º ¯õx?

|¯Úõ

£ÁõÛ

µõuõ

£Ä]

\©ß

EÚx ö£¯º ¯õx?

EÚx ¦ÒÎ ¯õx?

EÚx ¦ÒÎ ¯õx?

EÚx ¦ÒÎ ¯õx?

EÚx ¦ÒÎ ¯õx?

EÚx ¦ÒÎ ¯õx?

EÚx ¦ÒÎ ¯õx?

Ao £¯ß£kzu¨£kQßÓø©¯õÀ AÔÄÖzuØ Tmh[PøÍz ÷uøÁ¯õÚ 

uhøÁPÐUS «Òö\¯ø»a ö\´¯»õ®. 

CÆÁõÓõPa ö\´{µÀPÎß £¸©øÚU SøÓUP»õ®.  

SÔ¨¦ : Scratch Cß Kº Ao List GÚ¨£k®.

 

£õh\õø»°À AÔÄ¨ ¦vº¨ ÷£õmiUS ©õnÁºPøÍz öu›¢öuk¨£uØPõP 

|hzu¨£mh  ÷|º•P¨  £Ÿmø\USz ÷uõØÔ¯ ©õnÁºPÎøh÷¯ 75 CØSU 

Ti¯ ¦ÒÎPøÍ¨ ö£ØÓ ©õnÁºPøÍz öu›¢öuk¨£uØS¨ £õh\õø»°ß 

Av£º wº©õÛzxÒÍõº. CuØPõP 5 ©õnÁºPÒ ÷|º•P¨£Ÿmø\USz 

÷uõØÓÄÒÍÚº. 

C[S ö£¯ºPøÍ²® ¦ÒÎPøÍ²® C¸ AoPÎÀ ÷uUQ øÁzx ¦ÒÎ 

Ao°¼¸¢x 75 CØSU Ti¯ ¦ÒÎPøÍU ö£ØÓÁºPøÍz öu›¢öukzx 

ö£¯ºPÐhß öu›¢öukUP¨£mkÒÍõµõ, CÀø»¯õ GÚ¨ £›÷\õv¨£uØS 

Aø©UP¨£mh ¤ßÁ¸® ö\´{µø»¨ £›^¼UP. 
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EÚx ö£¯º ¯õx?

EÚx ¦ÒÎ ¯õx?

öu›¢öukUP¨£mkÒÍõº

öu›¢öukUP¨£hÂÀø»

Scratch ö\´{µÀ 17

¤µ]Úzøu¨ ¤›zxa ö\´{µø» E¸ÁõUPÀ3'8

¤›zuÀ Gß£x E££SvPÍõP ÷ÁÖ£kzu»õS®. J¸ ¤µ]Úzøua ]Ö 

£SvPÍõP¨ ¤›zu ¤ßÚº Ax GÎ¯uõP C¸US® BøP¯õÀ AuøÚ C»S 

ÁõPz wºUP»õ®. 

Kº Euõµn©õP¨ £zx GsPÎß \µõ\›¨ ö£Ö©õÚzøuU Põs£øuU 

P¸x÷Áõ®. C¨¤µ]Úzøu¨ ¤ßÁ¸©õÖ £» E££SvPÍõP¨ ¤›UP»õ®. 

1.  £zx GsPøÍ EÒÎkuÀ

Gsøn ~øÇUP

Scratch ö\´{µÀ 18
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2.  £zx GsPÎÚx® TmkzöuõøPø¯U PõnÀ.

Scratch ö\´{µÀ 19

3.  TmkzöuõøPø¯¨ £zvÚõÀ ÁSzxa \µõ\›¨ ö£Ö©õÚzøuU PõnÀ.

Scratch ö\´{µÀ 20

4.  \µõ\›¨ ö£Ö©õÚzøu öÁÎ°kuÀ.

Scratch ö\´{µÀ 21

CÆ E££SvPÐUS›¯ ö\´{µØ £SvPøÍ •øÓ÷¯ ÷\º¨£uß ‰»® £zx 

GsPÎÚx® \µõ\›¨ ö£Ö©õÚzøua \›¯õPU Põs£uØS EP¢u ö\´{µø» 

Aø©UP»õ®. 

Gsøn ~øÇUP

\µõ\›¨ ö£Ö©õÚ®

Scratch ö\´{µÀ 22

\µõ\›
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ö\¯À¡¼À ö\¯Ø£õk 3.4 CøÚ¨ £õºUP.

 ● J¸ TØøÓ AÀ»x £» TØÖPøÍz v¸®£z v¸®£a ö\´uÀ «Òö\¯À 

GÚ¨£k®.

 ● «Òö\¯ø» Bµ®¤zuÀ AÀ»x •iÄÖzuÀ J¸ SÔzu {£¢uøÚU÷PØ£ 

|øhö£Ö®. 

 ● Scratch «Òö\¯Ø Pmk¨£õmkU Pmhø©¨¦PÒ ‰ßÖ BS®. 

 (i) {a\¯©õÚ uhøÁPÒ «Òö\¯À |øhö£ÖÁuØPõÚ 

Pmk¨£õmkU Pmhø©¨¦.

 (ii) J¸ {£¢uøÚø¯z v¸¨v¯õUS©õÖ «Òö\¯À 

|øhö£ÖÁuØPõÚ Pmk¨£õmkU Pmhø©¨¦.

 (iii) {Ø£õmhõ©À «Òö\¯À |øhö£ÖÁuØPõÚ 

Pmk¨£õmkU Pmhø©¨¦. 

 ● «Òö\¯¼À |øhö£Ö® «Òö\¯À EÒÍø© «Òö\¯À GÚ¨£k®.

 ● EÒÍø© «Òö\¯ÀPÒ |øhö£Ö® ]» \¢uº¨£[PÒ.

(i)  J¸ {£¢uøÚø¯z v¸¨£v¯õUS® ÁøµUS® {a\¯©õÚ uhøÁPÐUS 

«Òö\¯À |øhö£ÖuÀ.

ö£õÈ¨¦
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(ii)  {Ø£õmhõ©À {a\¯©õÚ uhøÁPÐUS «Òö\¯À |øhö£Ö®.

(iii)  {Ø£õmhõ©À J¸ {£¢uøÚø¯z v¸¨v¯õUS® ÁøµUS® «Òö\¯À 

|øhö£ÖuÀ.

 ● Ao Gß£x J÷µ uµÄ ÁøPø¯U öPõsh ‰»P[PÎß GÆöÁ-

soUøPø¯²®  J¸  uÛ¨  ö£¯›À  ÷uUQ  øÁUPzuUP  uµÄU 

Pmhø©¨£õS®. 

 ● J¸ ¤µ]Úzøu¨ ¤›¨£uß ‰»® ö\´{µø» GÎuõP Aø©UP»õ®. 
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C¢u Azv¯õ¯zøuU PØ£uß ‰»®

·  En›PÎß (Sensors) ‰»® öuõÈØ£kzu¨£k® E£Pµn[PøÍ CÚ[ 

Põs£uØS®

·  En›PÎß ‰»® ö£Ó¨£k® uµÄPøÍz u¯õ›zx öÁÎ°kuø»U 

Pmk¨£kzx® Âuzøu CÚ[Põs£uØS® Pmk¨£kzxÁuØS® EP¢u 

SÔ•øÓø¯ E¸ÁõUSuÀ

     

    
BQ¯Ú öuõhº£õÚ ÂÍUPzøu¨ ö£ØÖU öPõÒÍ»õ®.

~sPmk¨£kzvø¯ AÔ•Pg ö\´uÀ4'1

`›¯ß Evzx Âmhx. 

BÚõÀ CßÝ® Ãv 

ÂÍUSPÒ G›QßÓÚ. 

ªßøÚ Âµ¯©õUPÀ 

|À»ußÖ

En›PÒ £ØÔ |õß ÷PÒÂ¨ 

£hÂÀø» AøÁ G[VÚ® 

Pmk¨£kzu¨£kQßÓÚ?

`›¯ß Ev¨£øu²® `›¯ß 

©øÓÁøu²® CÚ[PõnzuUP 

En›PøÍ¨ £¯ß£kzv 

CÁØøÓz ußÛ¯UP©õP 

Aøn¨£uØS® ©Ö£i²®  

JÎµa ö\´ÁuØS©õÚ J¸ 

•øÓø¯U øP¯õshõÀ 

CÆÂµ¯zøu CÈÁõUP»õ®.

1

2

3

~sPmk¨£kzvPøÍ¨ 

£¯ß£kzuÀ4
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En›PøÍ¨ £¯ß£kzva _ØÓõhÀ ©õØÓ[PøÍ CÚ[Põs÷£õ®

 En›PøÍ¨ (Sensors) £¯ß£kzv _ØÓõhÀ ©õØÓ[PøÍ CÚ[ 

Põs£uØS® AuØS Cø\ÁõP¨ £» uPÁÀPøÍ¨ ö£ÖÁuØS® CÆ 

En›PøÍU PoÛ •øÓø©²hß CønzuÀ ÷Ásk®.

 J¸ PoÛ •øÓø©°ß Ai¨£øha \õuÚ[PÒ uµÄPøÍ 

EÒÎkÁuØS® AÀ»x ÷\P›¨£uØS® ö£Ö® PmhøÍPÐU÷PØ£ AÁØøÓz 

u¯õºö\´ÁuØS® CÖv°À ÷uøÁ¯õÚ uPÁÀPøÍ öÁÎ°kÁuØS©õP 

EÒÍÚ.

uµÄPøÍ EÒÎkuÀ 

AÀ»x ÷\P›zuÀ

÷uøÁ¯õÚ uPÁÀPøÍ 

öÁÎ°kuÀ
u¯õºö\´uÀ

 

 C[S En›PÎß ‰»® ö£Ó¨£k® AÀ»x ÷\P›UP¨£k® uµÄPøÍ 

~s Pmk¨£kzv°ß ‰»® |õ® ö£ØÖÒÍ AÔÄÖzuÀPÐU÷PØ£z 

u¯õºö\´x G©USz ÷uøÁ¯õÚÁõÖ öÁÎ°h»õ®. ~sPmk¨£kzvø¯ 

Ai¨£øh¯õ´U öPõsh J¸ ¤µ÷¯õPzvØPõÚ Euõµn® R÷Ç uµ¨£mkÒÍx.

       
 

 

JÎ En›

(Light 
sensor)

 
 ~sPmk¨

£kzv

(Micro 
controller) 

EÒÏk ö\¯ß•øÓ
Á¸ÂøÍÄ

©soß {ø»ø©ø¯ CÚ[PõnÀ, 

_ØÓõh¼ß öÁ¨£{ø»ø¯ AÍzuÀ 

÷£õßÓ _ØÓõh¼À |øhö£Ö® £» 

©õØÓ[PøÍ CÚ[PõnzuUP En› 

ÁøPPÒ EÒÍÚ. Â÷\h PoÛa 

ö\´{µÀPøÍ¨ £¯ß£kzv CÁØøÓU 

Pmk¨£kzu»õ®.
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JÎEn› ‰»® ÷\P›zu uµÄPøÍ ~sPmk¨£kzv ‰»® u¯õºö\´x 

ªßSªøÇ JÎµ AÀ»x Aøn¯a ö\´¯»õ®. uµÄPøÍz u¯õºö\´ÁuØSz 

÷uøÁ¯õÚ PmhøÍPøÍ |õ® ö\´{µ¼ß ‰»® ~sPmk¨£kzvUS ÁÇ[P 

÷Ásk®.

   \\
ö\¯À¡¼À ö\¯Ø£õk  4.1 CøÚ¨ £õºUP.

SÔ¨¦ : ~sPmk¨£kzv 

 

Cx J¸ ]À»õP (Chip) 
C¸US® A÷u÷ÁøÍ 

CuØSz ÷uøÁ¯õÚÁõÖ 

AÔÄÖzuÀPøÍ ÁÇ[Q, 

÷uøÁ¯õÚ J¸ £o°À 

Dk£h»õ®. CuØS ÁÇ[P¨ 

£k® AÔÄÖzuÀPÐU÷PØ£ 

J¸ SÔzu ö\¯ß•øÓ |øh 

ö£Ó»õ®.

~sPmk¨£kzv EÒÍhUP®

Cuß EÒÍhUPzøu GÎuõPU Põmk÷Áõ®. Ax |õßS £SvPøÍU 

öPõskÒÍx.

1'  ø©¯ •øÓÁÈ A»S (Central Processing Unit - CPU)
QøhUS® EÒÏkPøÍ •øÓÁÈ¨£kzv¯ ¤ßÚº öÁÎ±kPÍõP ©õØÖ® 

ö\¯ß•øÓ Cuß ‰»® |øhö£Ö®.

2'  {øÚÁP® (Memory)

C¢{øÚÁP® C¸ ¤µuõÚ £SvPÍõP¨ ¤›UP¨£mkÒÍx.

i.   AÈÄÓõ (Non-volatile) {øÚÁP®

ªß CÀ»õu÷£õx® AuÛ¼¸¢u EÒÍhUP® C¢{øÚÁPzv¾ÒÍ 

EÒÍhUP® AÈ¯õ©À C¸US®. ~sPmk¨£kzvø¯¨ £¯ß£kzva 

ö\´¯ ÷Ási¯ J¸ ö\¯ß•øÓUS E›¯ SÔ•øÓPÒ CuÝÒ÷Í 

C¸UQßÓÚ.

ii.  AÈ²® (Volatile) {øÚÁP®

Cx ªß CÀ»õu÷£õx AÈ²® {øÚÁP©õS®. Cx PoÛ°ß RAM 
(Random Access Memory) BPz öuõÈØ£kQßÓx. ø©¯ •øÓÁÈ A»S 

uµÄPÐ® AÔÄÖzuÀPÐ® ö\ÀÁuØS •ßÚº AzuµÄPøÍ²® 

AÔÄÖzuÀPøÍ²® øÁzv¸US® Ch® CxÁõS®.

3'   •øÓø©U PiPõµ® (System clock)
•øÓø©U PiPõµ® Gß£x J¸ PoÛ •øÓø©°À EÒÍ GÀ»õ 

EmTÖPøÍ²® (Components) ÷|µÂø\ÁõUS® (Synchronize) ªß\õuÚ©õS®.
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4' ¦Óa \õuÚ[PÒ (Peripherals)
EÒÏkPøÍ¨ ö£Ö® ©ØÖ® öÁÎ±kPøÍ ÁÇ[S®  

]Ô¯ F]PÒ (Pins) CÁØøÓa ÷\º¢uÚ. CÆÄÒÏkPÒ J¨¦ø© 

(Analog)" C»UP•øÓ (Digital) GßÝ® C¸ Âu[PÎ¾® ö£Ó¨£k® 

A÷u÷ÁøÍ öÁÎ±k C»UP•øÓ°À ö£Ó¨£k®.

En›PÐ® ~sPmk¨£kzvPÐ® £¯ß£kzu¨£k® E£Pµn[PÒ 

`›¯ Á¾ÂÚõÀ öuõÈØ£kzu¨£k® ªß ÂÍUSPÒ  

(Solar lamps)
C[S ̀ ›¯ P»[PÒ, ~sPmk¨£kzv, JÎ Enº En› 

BQ¯ÁØÔß ‰»® _ØÓõhÀ C¸si¸US®÷£õx JÎ 

ÂÍUSPÒ JÎ¸® A÷u ÷ÁøÍ ̀ ›¯ JÎ C¸US®÷£õx 

AøÁ JÎµ©õmhõ. Cuß ‰»® ªß Âµ¯©õÁøu 

CÈÁÍÁõUP»õ®.

\»øÁ¨ ö£õÔ/C¯¢vµ® (Washing machine)

C[S £¯Úº ‰»® xoPøÍa \»øÁ ö\´ÁuØSz 

÷uøÁ¯õÚ AÔÄÖzuÀPøÍa \»øÁ¨ ö£õÔ°ß 

ö£õzuõßPøÍ¨ £¯ß£kzv C[S EÒÍ ~s 

Pmk¨£kzvUS ÁÇ[Q¯ ¤ßÚº AÆÁÔÄÖzuÀ 

PÐU÷PØ£a \»øÁ ö\´uÀ ußÛ¯UP©õP |øhö£Ö®.

~snø» Ak¨¦ (Microwave oven)

C[S EÒÍ Pmk¨£kzv°ß ‰»® öÁ¨£{ø» J¸ 

SÔzu {a\¯©õÚ ÷|µzvØS¨ ÷£n¨£mk A¢÷|µ® 

•iÁøh¢ux® ö\¯ß•øÓ {Özu¨£k®. (C[S 

öÁ¨£{ø», ÷|µ® BQ¯Ú £¯Ú›ÚõÀ wº©õÛUP¨£h 

÷Ásk®).
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•UQ¯®

JØøÓ¨ £»øPU PoÛ (Single Board Computer - SBC) 

 JØøÓ¨ £»øPU PoÛ Gß£x J¸ uÛa _ØÖ¨ £»øP «x 

{øÚÁP®, EÒÏk, öÁÎ±k, ~sPmk¨£kzv BQ¯ÚÄ® HøÚ¯ 

÷uøÁ¯õÚ  A®\[PÐ®  Ch®ö£Ö®    PoÛ¯õS®.  

Euõµn® - Raspberry pi

JØøÓa ]À¾U PoÛ (Single Chip Computer - SCC) 

ø©¯ •øÓÁÈ A»S, EÒÏk, öÁÎ±k, {øÚÁP® BQ¯ÁØøÓ 

J¸ uÛ JßÔøn¢u _ØÖhß (IC) ÷\º¨£uß ‰»® u¯õºö\´¯¨£mh 

PoÛ¯õS®. Euõµn® - Arduino chip

~sPmk¨£kzvPøÍa ö\´•øÓ¯õP¨ 

£¯ß£kzuÀ 
4'2

En›PøÍ²® ~sPmk¨£kzv²ÒÍ P¸Âz öuõSvø¯²®  (Micro controller 
based kit) £¯ß£kzv |õ® ÷uøÁ¯õÚÁõÖ öÁÎ±kPøÍ¨ ö£Ó»õ®. CuØS¨ 

ö£¸®£õ¾® £¯ß£kzu¨£k® ]» ~sPmk¨£õmkU P¸Âz öuõSvPÒ 

R÷Ç uµ¨£mkÒÍÚ.
  
    

¤ßÁ¸® Cøn¯z uÍ[PÎ¼¸¢x CUP¸Âz öuõSvPÒ 

£ØÔ¯ ÷©»vP uPÁÀPøÍ¨ ö£Ó»õ®.

www.microbit.co.uk
www.ardino.cc, www.raspberry.org

   
   Micro:bit

Arduino 
Raspberry pi 

micro:bit,  Arduino GßÝ® ~sPmk¨£kzvPÒ £ØÔ CÆÁzv¯õ¯zvÀ 

÷©¾® PØP»õ®.

Cx BBC ‰»® EØ£zv ö\´¯¨£mkÒÍ ~sPmk¨£kzv {º©õn 

A»S (Microcontroller  module) C¸US® A÷u÷ÁøÍ CuØS EÒÏmøh 

ÁÇ[Pø»²® AÆÄÒÏmøh J¸ ö\¯ß•øÓUS Em£kzv öÁÎ±møh¨ 

ö£Öuø»²® ö\´¯»õ®. CvÀ {øÚÁP[PÐ® Ch®ö£Ö®. BP÷Á 

PoÛ°ß Ai¨£øh A®\[PÐ® C¨£»øP°À C¸¨£øuU Põn»õ®. 

CÁØÖUS ÷©»vP©õPa ]» En›PÐ® Ch®ö£Ó»õ®. Cuß Aø©¨¦ R÷Ç 

uµ¨£mkÒÍx.

Micro:bit
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micro:bit ~sPmk¨£kzv {º©õn A»Qß •Ø£UP®

4 cm

1

2 3 4 5

B

A

E¸ 4'1 - Micro:bit ~sPmk¨£kzv {º©õn A»Qß •Ø£UP®

1  ö\´{µØ£kzuzuUP ö£õzuõßPÒ (Programmable buttons) - A, B GßÝ® 

SÔ•øÓ¨£kzuzuUP C¸ ö£õzuõßPÒ EÒÍÚ.

2  C»UP•øÓ/ J¨¦ø© F]PÒ (Digital / Analogue pins) - PoÛ²hß 

Cøn¨£uØS ~s USB xøÓ (Micro USB port) EÒÍx.

3  ÷ÁÖ÷ÁÓõPa ö\´{µØ£kzuzuUP LED (Individually programmable 
LEDs) - LED SªÌPÒ {º©õn A»QÀ C¸US® A÷u÷ÁøÍ öÁÎ±k-

PøÍ¨ ö£ÖÁuØS ÷ÁÖ LED SªÌPøÍ CønzuÀ AÁ]¯©ßÖ.

4  ªß Á¾øÁz öuõkUS® xøÓ (Power connecting port) 

5  ¦Âzöuõk¨¦z xøÓ (Ground back port) 
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micro:bit ~sPmk¨£kzv {º©õn A»Qß ¤Ø£UP®

6

10 11

7 8

9

B

A

 E¸ 4'2 - micro:bit ~sPmk¨£kzv {º©õn A»Qß ¤Ø£UP®

6  ¦Ñ¸z `miøP AßöµÚõ (Bluetooth  Smart antenna)  ‰»® E£Pµn[PøÍ 

Cøn¨£uØS® ÁõöÚõ¼ Aø»PøÍ FkPhzxÁuØS® ÷uøÁ¯õÚ 

Bluetooth AßöµÚõ C¸US®.

7  ~sPmk¨£kzv

8  ~s USB xøÓ (Micro USB port) - PoÛ²hß Cøn¨£uØS

9  ªßP» Cøn¨¤ (Battery connector) - 3V ÷ÁõÀØÓÍøÁU öPõsh öÁÎ 

Á¾ ÁÇ[Pø» AÎUP»õ®.

10  Bº•kPÀ©õÛ²® vø\¯ÔP¸Â²® (Accelerometer and compass) -  {º©õn 

A»QÝÒ ]» En›PÐ® EÒÍh[S®.

11  F] •iÂh Cøn¨¤ (Pin edge connector).
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PoÛ²hß micro:bit {º©õn  A»øP CønzuÀ

 

~s USB Áhzøu¨ £¯ß£kzv {º©õn A»øPU PoÛ²hß öuõkUP 

÷Ásk®. Cx ¤ßÁ¸® E¸ÂØ Põmh¨£mkÒÍx.

PoÛ

~s USB 

Áh®

micro:bit 
{º©õn A»S

E¸ 4'3 - micro:bit {º©õn A»øP  CønzuÀ

CÆÁõÖ Cønzu ¤ßÚº Cx PoÛ°À ÷uUPP A»PõPU (Storage unit) 
Põmh¨£k®.

Computer

Local Disk (C:) 
Local Disk (D:) 
Local Disk (E:)
MICRO BIT (G:)

E¸ 4'4 - micro:bit ÷uUPP A»S

micro:bit {º©õn A»øPU SÔ•øÓ¯õUPÀ

www.makecode.com GßÝ® Cøn¯zuÍzvÀ micro:bit Code I¨ £¯ß£kzv 

öuõhµÓõ (Online) ‰»® CuøÚU SÔ•øÓ¯õUP ÷Ásk®. CuØPõP Kº 

GÎ¯•øÓ AÔ•Pg ö\´¯¨£mi¸US® A÷u÷ÁøÍ Auß ‰»® ÷uøÁ¯õÚ 

CÊzx Âku¼ÚõÀ (Drag and drop) SÔ•øÓ¯õUPÀ GÎuõUP¨£mkÒÍx.
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E¸ 4'5 - micro:bit SÔ•øÓ¯õUP®

CuØ÷PØ£ J¸ £°¾ÚºTh Caö\¯ß•øÓø¯ GÎuõPa ö\´¯»õ®. CUSÔ 

•øÓa \õµÍzøuz uªÌ ö©õÈ°¾® ö£ÓzuUPuõP C¸UQßÓx.

     

E¸ 4'6 - micro:bit SÔ•øÓ uªÌ ö©õÈ°À

CuØPõP More → Language → Tamil GßÝ® £i•øÓø¯¨ ¤ß£ØÓ ÷Ásk®. 

More
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CUSÔ•øÓ u¯õºö\´¯¨£k®÷£õx Auß ö\¯ß•øÓ öuõSv¨ £v¨£õÍ›À  

(Block editor) Ch®ö£Ö®. micro:bit {º©õn A»Qß ÷|º£i°ß Replies ‰»® 

Põmh¨£h»õ®.

micro:bit {º©õn A»øP ö\´•øÓ¯õP¨ £¯ß£kzuÀ

 www.makecode.micro:bit.org Áø»zuÍzvÝÒ÷Í ¤µ÷Á]zx AvÀ 

Projects → New Project ‰»® J¸ ¦v¯ ö\¯ØÔmhzøu¨ ö£ÖP ^E¸ 4'7 I¨ 

£õºUP&.

E¸ 4'7 - micro:bit ¦v¯ ö\¯ØÔmhzøu¨ ö£ÖuÀ

A¨÷£õx ÷©ØSÔzu  E¸ 4'7 CØ÷PØ£U Põm]¨£kzu¨£k® A÷u÷ÁøÍ 

C[S  blocks Ia ö\õhUS®÷£õx  blocks Iz öuõhº¦£kzxÁuß ‰»® GÎuõPU 

SÔ•øÓ¯õUPzøua ö\´¯»õ®. AÆÁõÖ CÀ»õÂmhõÀ  Java scripts, Python, 
C++ ÷£õßÓ PoÛ ö©õÈa ö\´{µÀPøÍ¨ £¯ß£kzvU SÔ•øÓ¯õUPzøua 

ö\´¯»õ®.

C[S J¸ ¦v¯ ö\¯ØÔmhzøu¨ ö£Ö®÷£õx SÔ•øÓ¨ £v¨£õÍ›À 

¤ßÁ¸® E¸ 4'8 CØ Põn¨£k® öuõSvPÒ (blocks) Põm]¨£kzu¨£k®.
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öuõhUPa 

ö\¯À CvÀ 

Ch®ö£Ö®.

v¸®£z v¸®£ 

|øhö£Ó 

÷Ási¯ 

ö\¯À CvÀ 

Ch®ö£Ö®.
 

E¸ 4'8 - SÔ•øÓ¨ £v¨£õÍ›À EÒÍ öuõSvPÒ

¦v¯ öuõSvPøÍ¨ ö£ÖÁuØSz öuõSv¨ £v¨£õÍ›À E¸ 4'9 CÀ R÷Ç 

Põn¨£k® £mi (Menu) £¯ß£kzu¨£k®.

E¸ 4'9 - öuõSv¨ £v¨£õÍ›À £mi
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C[S Basic £mi ‰»® ¤ßÁ¸® öuõSvPøÍ¨ ö£Ó»õ®.

Kº GsønU 

Põm]¨£kzxÁuØS

LED 25 I¨ £¯ß£kzv¨ 

£À÷ÁÖ ÷Põ»[PøÍz 

u¯õºö\´ÁuØS

J¸ SÔzu ö\¯¾UPõP 

ªÀ¼ö\UPÛÀ Kº 

Cøh{ØøPø¯ 

ÁÇ[SÁuØS

CvÀ Ch®ö£Ö® Kº LED 

÷Põ»zøuz öu›¢öuk¨£uØS

J¸ SÔzu umha]h¨£mh 

£Svø¯U Põm]¨£kzxÁuØS

Põm]¨£kzu¨£k® 

uµÄPøÍ AÈ¨£uØS

Aoø¯U 

Põm]¨£kzxÁuØS

E¸ 4'10 - Basic £mi°À EÒÍ öuõSvPÒ
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C[S Input £mi°ß ‰»® ¤ßÁ¸® öuõSvPøÍ¨ ö£Ó»õ®.

A, B BQ¯ ö£õzuõßPÎß 

‰»® ö\´¯zuUP 

ö\¯ÀPøÍ Ch®ö£Óa 

ö\´ÁuØS

{º©õn A»Qß C¯UP®, 

Aø©Ä BQ¯ÁØøÓ 

©õØÖÁuß ‰»® 

|øhö£ÓzuUP ö\¯ÀPøÍ 

Ch®ö£Óa ö\´ÁuØS

P0, P1, P2 GßÝ® Pin 
PøÍ¨ £¯ß£kzva 

ö\´¯zuUP ö\¯ÀPøÍ 

Ch®ö£Óa ö\´ÁuØS

Bº•kPØ En›°ß uµøÁU 

Põm]¨£kzxÁuØS

JÎ En›°ß uµøÁU 

Põm]¨£kzxÁuØS

vø\ En›°ß uµøÁU 

Põm]¨£kzxÁuØS

öÁ¨£{ø» 

En›°ß uµøÁU 

Põm]¨£kzxÁuØS

E¸ 4'11 - Input £mi°À EÒÍ öuõSvPÒ

öuõSv¨ £v¨£õÍ›¾® HøÚ¯ £miPÎ¾® Põn¨£k® ]» öuõSvPÒ 

¤ßÁ¸® ö\¯Ø£õkPÎØ £¯ß£kzu¨£kQßÓÚ.



65C»Á\¨ £õh¡À

ö\¯À¡¼À ö\¯Ø£õk 4.2, 4.3 CøÚ¨ £õºUP.

Arduino  

Cx Atmel {ÖÁÚzvÚõÀ u¯õ›UP¨£mh ~s Pmk¨£kzv¯õS®. Cx 

¤ßÁ¸® £SvPøÍU öPõskÒÍ £»øP¯õS® CvÀ EÒÏkPøÍ ÁÇ[S 

uø»²® AÆÄÒÏkPøÍ ö\¯À•øÓUS Em£kzv öÁÎ±kPøÍ¨ ö£ÓÄ® 

•i²®. CvÀ {øÚÁP[PÐ® Ch®ö£Ö®. BP÷Á C¨£»øP°À PoÛ°ß 

Ai¨£øha ]Ó¨¤¯ÀPÐ® C¸¨£øuU Põn»õ®.

1

MINI 
USB

2

ªßÁ¾ 

JÊ[PõUQ- 

(Power Regulator)

3
DC ªßÁ¾ 

ÁÇ[PÀ - 

(DC Power)

5
J¨¦ø© F]PÒ 

(Analog Pins)

6
ATMEGA328p

7

C»UP•øÓ •øÚPÒ (Digital Pins)

4
Power Pins

E¸ 4'12 - Arduino Board
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AmhÁøn 4'1 - Arduino £»øP°ß £SvPÒ

1

MINI USB

PoÛ²hß Cøn¨£uØS

2

ªß JÊ[PõUQ

~sPmk¨£kzvU P¸ÂUS ÁÇ[S® 

÷ÁõÀØÓÍøÁU Pmk¨£kzxÁuØS Cx 

£¯ß£kzu¨£kQßÓx.

3

DC ªß ÁÇ[PÀ
Arduino ~sPmk¨£õmkU P¸Â PoÛ²hß 

CønUP¨£mi¸US®÷£õx £»øP°ß 

öuõÈØ£õmkUSz ÷uøÁ¯õÚ 5V ªß AÍÄ 

PoÛ°¼¸¢x ö£Ó¨£k® A÷u ÷ÁøÍ AÆÁõÖ 

CÀ»õu÷£õx ªß Á¾øÁ öÁÎ°¼¸¢x 

ÁÇ[SÁuØS Cx £¯ß£kzu¨£k®.

4
Power Pins £»øP°¼¸¢x J¸ öÁÎa _ØÖUS ªß 

Á¾øÁ¨ ö£ÖÁuØS® £»øP°À SÔzu 

öuõÈØ£õkPøÍU Pmk¨£kzxÁuØS® CøÁ 

£¯ß£kzu¨£k®.

5

J¨¦ø© F]PÒ

J¨¦ø© EÒÏkPøÍ¨ £»øPUS ÁÇ[SÁuØS¨ 

£¯ß£kzu¨£k®.

6

ATMEGA328p
Cx Arduino Uno £»øP°Ø Põn¨£k® micro 
controller ]À»õS®' ATMEL P®£Û°ÚõÀ Cx 

EØ£zv ö\´¯¨£mkÒÍx.
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7

C»UP•øÓ F]PÒ

C»UP•øÓ EÒÏkPÐUS® öÁÎ±kPÐUS® 

£¯ß£kzu¨£kQßÓÚ.

uØPõ»zvÀ £¯ß£kzu¨£k® Arduino £»øPPÎØ ]» R÷Ç uµ¨£mkÒÍÚ.

          Arduino Uno £»øP

     Arduino Mega £»øP 

 Arduino Nano £»øP

 Arduino Micro £»øP

 

 

      E¸ 4.13 Arduino £»øP ÁøPPÒ

÷©ØSÔzu Arduino £»øPPÎøh÷¯ Arduino Uno £»øPø¯¨ £¯ß£kzv 

Auß öuõÈØ£õk £ØÔU PØÓÀ CÆÁ»QÀ |øhö£Ö®.
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~sPmk¨£kzv²hß CønUP¨£k® ÷ÁÖ \õuÚ[PÒ

1. Breadboard Cß Aø©¨¦

C[S CuÝhß CønUP¨£k® ÷©»vP E£Pµn[PøÍ CÚ[PõnÀ 

÷Ásk®. AøÁ ¤ßÁ¸©õÓõS®.

- •iÂh[PÒ 

+ •iÂh[PÒ 

 

E¸ 4'14 - Breadboard Cß Aø©¨¦

J¸ _ØøÓz u¯õºö\´øP°À, D¯zøu¨ £¯ß£kzv E¸QønUPõ©À, _ØÔß 

£SvPøÍ Cøn¨£uØS Cx £¯ß£kzu¨£k®.

 ² C[S + •iÂhzvØS E›¯ xøÍ²hß CønUP¨£mkÒÍx.

 ² C[S - •iÂhzvØS E›¯ xøÍ²hß CønUP¨£mkÒÍx.

 ² E¸ÂÀ Põmh¨£mkÒÍÁõÖ £aø\ {ÓzvÀ SÔUP¨£mkÒÍ I¢x 

xøÍPøÍU öPõsh £SvPÒ ÷ÁÖ÷ÁÓõP CønUP¨£mkÒÍÚ.

2.  JÎ Põ¾® C¸Áõ° (Light Emitting Diode - LED)
 

- •iÂh®

+ •iÂh®

E¸ 4'15 - JÎ Põ¾® C¸Áõ°

 JÎ Põ¾® C¸Áõ° Gß£x ªß  

 ö\À¾®÷£õx JÎø¯U Põ¾®  

 C¸Áõ°¯õS®.

 C¸Áõ°°À ªß J¸ vø\°À  

 ©õzvµ® ö\ÀQßÓx.
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3. En›PÒ (Sensors)

¦»Û Gß£x öÁÎa _ØÓõh¼À HØ£k® ©õØÓ[PÐUS›¯ AÍÃkPøÍz 

ußÛ¯UP©õP¨ ö£ÖÁuØS¨ £¯ß£kzu¨£k® E£Pµn©õS®.

(i)  Passive Infrared (PIR) Sensor 
©Ûu Eh®¤¼¸¢x öÁÎÁ¸® ö\[RÌU PvºPøÍ EnºÁuØS Cx 

£¯ß£k® A÷u÷ÁøÍ Aa\¢uº¨£zvÀ Cv¼¸¢x J¸ SÔzu ÷ÁõÀØÓÍÄ 

EÒÍ öÁÎ±k® ÁÇ[P¨£k® ^E¸ 4'16 I¨ £õºUP&

GND
OUT VCC (+5V)

EnºvÓß 7 

ÁøµUS®
uõ©u ÷|µ®

GND
OUT VCC

E¸ 4'16 - PIR (Passive Infrared Sensor) En›°ß •Ø£UPz ÷uõØÓ•® ¤Ø£UPz ÷uõØÓ•®

 ² GND - Cx ©øÓ •iÂh©õS®

 ² VCC - Cx ÷|º •iÂh©õP C¸US® A÷u ÷ÁøÍ CuØS + 5   

     ÷ÁõÀØÓÍøÁ ÁÇ[P÷Ásk®. 

 ² OUT - Cuß ‰»® öÁÎ±k ÁÇ[P¨£k®. ^3'3 ÷ÁõÀØÓÍÄ&

 

C[S ©g\Ò {ÓzvÀ Põmk¨£mkÒÍ ö\¨£gö\´¯zuUP C¸ Ch[PøÍU 

P¸x®÷£õx JßÔÚõÀ ¦»[TºUP¨£k® yµzøu ©õØÓzuUPuõP C¸US® 

A÷u÷ÁøÍ ©ØøÓ¯ Chzv¼¸¢x ¦»[Tº¨¤ß öÁÎ±møh ÁÇ[SÁuØS 

GkUS® ÷|µzøu ©õØÓ»õ®.

(ii)  PÈö¯õ¼ Aø» En› (Ultrasonic wave Sensor) 
C¢u En›°À C¸¢x J¸ SÔzu ö£õ¸ÐUSÒÍ yµzøuU PozuÀ 

Cuß‰»® |øhö£ÖQßÓx.  En›°¼¸¢x öÁÎ°h¨£k® PÈö¯õ¼ 

Aø»PÒ _ØÔ²ÒÍ ö£õ¸ÒPÎÀ ÷©õv ©Ö£i²® AUPvº öuÔ¨¤ÚõÀ 

En›US Á¸ÁuØS GkUS® ÷|µzvØ÷PØ£ CUPo¨¦ ö\´¯¨£k® (E¸ 4'17 

I¨ £õºUP).
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uhUS

E¸ 4'17 - PÈö¯õ¼ Aø»PÒ

CÆÄn›°ß öuõÈØ£õk J¸ öÁÍÁõÀ uõß ö\À¾® £õøuø¯U Psk 

¤iUS® •øÓ°¯ø» Jzux ^E¸ 4'18 I¨ £õºUP&'

PÈö¯õ¼ Aø»PÒ (Ultrasonic waves)

Gvöµõ¼ (Echo)

E¸ 4'18 - PÈö¯õ¼ En›°ß öuõÈØ£õmkUPõÚ Euõµn®

PÈö¯õ¼ En›°ß •iÂh[PÒ E¸ 4.19 CÀ EÒÍÁõÓõS®.

VCC (5V) GND
Echo PinTRIGGER (5V)

E¸ 4'19 - En›°ß •iÂh[PÒ
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 ² GND - Cx ©øÓ •iÂh©õS®.

 ² VCC - Cx ÷|º •iÂh©õP C¸US® A÷u÷ÁøÍ AuØS + 5 
÷ÁõÀØÓÍøÁ ÁÇ[P ÷Ásk®.

 ² TRIGGER - EÒÏmøh ÁÇ[SQßÓx

 ² ECHO - öÁÎ±møh ÁÇ[SQßÓx.

ö\¯À¡¼À ö\¯Ø£õk 4.4,  4.5,  4.6 CøÚ¨ £õºUP.

 ² ~sPmk¨£kzv EÒÍhUP®

ø©¯ •øÓÁÈ A»S (Central Processing Unit)

{øÚÁP® (Memory)

•øÓø©U PiPõµ® (System clock)

¦Óa \õuÚ[PÒ (Peripherals)

 ² Microcontroller £¯ß£kzu¨£k® E£Pµn[PÎØ ]»

~snø»U Ak¨¦ (Microwave oven)

\»øÁ¨ C¯¢vµ® (Washing machine)

`›¯ ÂÍUS (Solar lamp)

÷£õUSÁµzxa ø\øP ÂÍUSPÒ (Traffic lights)

PoÛ Aa_¨ö£õÔ (Computer printer)

÷\´ø© BÎPÒ (Remote controllers)

Microcontroller Ch®ö£Ö® £À÷ÁÖ ÁøP¨ £»øPPÒ

  1. micro:bit
  2. Arduino

 3. Raspberry pi 

C¨£»øPPøÍ PoÛ²hß CønzxU SÔ•øÓ¯õUPzøua ö\´¯ 

÷Ásk®. Â÷\h©õP micro:bit I¨ £¯ß£kzx®÷£õx AvÀ öuõSv¨ 

£v¨£õÍøµ¨ (Block Editor) £¯ß£kzv GÎuõPU SÔ•øÓ¯õUPzøua 

ö\´¯»õ®.

ö£õÈ¨¦
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 C¢u Azv¯õ¯zøuU PØ£uß ‰»®

·   PoÛ Áø»¯ø©¨¦PÐ® AÁØÔß Ai¨£øha \õuÚ[PÐ®

·   PoÛ Áø»¯ø©¨¦PÎß ‰»® öuõhº£õhÀ

·   PoÛ Áø»¯ø©¨¦PÎß ‰»® ÁÍ[PøÍ¨ ö£õxÁõP¨   

     £¯ß£kzuÀ 

  BQ¯Ú öuõhº£õÚ ÂÍUPzøu¨ ö£ØÖU öPõÒÍ»õ®.

PoÛ Áø»¯ø©¨¦PÒ5'1

CUPoÛ°ÚõÀ 

u¯õºö\´¯¨£mh Pmkøµ°ß 

ö©ß¤µvø¯ HøÚ÷¯õ¸US® 

Põmh Â¸®¦Qß÷Óß. AuØS 

Kº C»SÁõÚ •øÓ EÒÍuõ?

GÚx Pmkøµ°ß Kº  

Aa]mh ¤µvø¯¨ 

ö£Ó÷Ásk®. Aa_¨ö£õÔ 

EÚx PoÛ²hß 

CønUP¨£mi¸UQßÓx 

AÀ»Áõ?

C¢u B´Thzvß GÀ»õU PoÛPÐ® 

Jß÷ÓõöhõßÖ CønUP¨£mkÒÍÚ Gß£x 

EÚUSz öu›¯õuõ? BP÷Á AÁØÖUQøh÷¯ 

ö©ß |PÀPøÍ GÎuõP¨ £›©õÔU 

öPõÒÍÄ® G¢uöÁõ¸ PoÛ°¼¸¢x®  

Aa]mh |PÀPøÍ¨ ö£ÓÄ® •i²®.

PoÛ Áø»¯ø©¨£õUP®5
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J¸ £õh\õø»°ß PoÛ B´ThzvÀ AÀ»x ÷ÁöÓõ¸ {ÖÁPzvÀ 

EÒÍ PoÛPøÍ Jß÷ÓõöhõßÖ CønzuÀ PoÛ Áø»¯ø©¨£õUP® 

GÚ¨£k®.

PoÛ Áø»¯ø©¨£õUPzvß ]» AÝT»[PÒ 

EhÚia ö\´vPÒ, 

ªßÚg\À BQ¯ÁØÔß 

‰»® Áø»¯ø©¨ø£¨ 

£¯ß£kzx£ÁºPÐhß 

öuõhº£õhzuUPuõP 

C¸zuÀ
Cøn¯zxhß 

CønUP¨£hzuUPuõP 

C¸zuÀ

Áßö£õ¸øÍ²® 

ö©ßö£õ¸øÍ²® 

ö£õxÁõP¨ 

£¯ß£kzuzuUPuõP 

C¸zuÀ

]zvµ[PÒ, £h[PÒ, 

JÎ¨£h[PÒ, £õmkPÒ, 

PõönõÎ ÷£õßÓ 

£À÷ÁÖ ©õv›²¸UPÎß 

÷Põ¨¦PøÍ¨ 

£¯ß£kzuzuUPuõP 

C¸zuÀ

}º Â¸®¦® PoÛ 

ÂøÍ¯õmkPøÍ²®

 ÷ÁÖ ö©ßö£õ¸Ò 

PøÍ²® ö£õxÁõP¨ 

£¯ß£kzxÁuØPõÚ 

BØÓÀ

J¸Áº •UQ¯©õÚ 

uPÁÀPøÍ 

Áø»¯ø©¨¤ß 

÷uUPPzvÀ (Storage) 
÷uUQ øÁ¨£uØPõÚ 

BØÓÀ

uµÄPÒ Ch®ö£Ö® 

÷Põ¨¦PÒ ÷\øÁ¯PzvÀ 

(Server) ÷uUQ 

øÁUP¨£mi¸¨£uÚõÀ 

uµÄPøÍU Põ¨¦aö\´uÀ 

(Backup) GÎuõP 

C¸zuÀ

PoÛ  

Áø»¯ø©¨£õUPzvß 

AÝT»[PÒ

E¸ 5'1 - PoÛ Áø»¯ø©¨£õUPzvß AÝT»[PÒ
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PoÛ Áø»¯ø©¨¦PøÍ CønUS®÷£õx 

£¯ß£kzu¨£k® FhP[PÒ

       Áh[PÒ EÒÍ •øÓ (Wired)    Áh[PÒ CÀ»õu •øÓ (Wireless)

E¸ 5'2 - PoÛ Áø»¯ø©¨¦PøÍ Cøn¨£uØS¨ £¯ß£kzu¨£k® FhP[PÒ

             Áh[PÒ EÒÍ Áø»¯ø©¨£õUPzvÀ    

£¯ß£kzu¨£k® FhP[PÒ

JÎ°¯À |õº Áh[PÒ (Fiber Optics)    •ÖUQøÚ Áh[PÒ (Twisted pair)

E¸ 5'3 - Áh[PÒ EÒÍ Áø»¯ø©¨£õUPzvÀ £¯ß£kzu¨£k® FhP[PÒ

ö\[RÌ Aø»PÒ

(Infrared waves)
¦Ñ¸z

(Bluetooth)
wi-fi Aø»PÒ

(Wi-fi waves)

ÁõöÚõ¼ 

Aø»PÒ

(Radio waves)

Áh[PÒ CÀ»õu •øÓ°À 

£¯ß£kzu¨£k® FhP[PÒ

E¸ 5'4 - Áh[PÒ CÀ»õu Áø»¯ø©¨£õUPzvÀ £¯ß£kzu¨£k® FhP[PÒ
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AmhÁøn 5'1 - PoÛ Áø»¯ø©¨£õUPzvØSz ÷uøÁ¯õÚ Ai¨£øha

 \õuÚ[PÒ

PoÛ Áø»¯ø©¨£õUPzvØSz ÷uøÁ¯õÚ Ai¨£øha \õuÚ[PÒ

J¸ Áø»¯ø©¨¤À ö©ßö£õ¸ÒPÒ, 

Áßö£õ¸ÒPÒ, ÷Põ¨¦PÒ •Põø© BQ¯Ú 

÷\øÁ¯Pzvß ‰»® ÷©ØöPõÒÍ¨£h»õ®. 

E›¯ ö©ßö£õ¸ÒPÒ uõÚ¨£kzu¨£mh 

\õuõµn PoÛø¯²® ÷\øÁ¯P©õP¨ 

£¯ß£kzu»õ®.

        ÷\øÁ¯PU PoÛ

Cµsk AÀ»x CµskUS ÷©Ø£mh 

PoÛPÎøh÷¯ J¸ öuõhº¦øhø©ø¯ 

E¸ÁõUSÁuØS BÎ |kÁÚõPz öuõÈØ 

£kQßÓx.

Áø»¯ø©¨¤À EÒÍ J¸ PoÛ°¼¸¢x 

÷ÁÓõ¸ PoÛUS AÀ»x \õuÚzvØS J¸ 

ö\´vø¯ AÀ»x uµøÁ AÝ¨¦®÷£õx 

E›¯ PoÛø¯ AÀ»x \õuÚzøua \›¯õP 

CÚ[Psk AuØS Aaö\´vø¯ AÀ»x 

uµøÁ ÁÇ[S®.

Euõµn® & J¸ PoÛ°¼¸¢x Aa]mh 

PmhøÍø¯ ÁÇ[S®÷£õx Aaö\´v 

BÎ°ÞhõP Ax QøhUP ÷Ási¯  

\õuÚzvØS AuõÁx Aa_¨ö£õÔUS 

AÝ¨£¨£k®.

               BÎ

Áø»¯ø©¨£õUP Cøh•P Amøh 

(Network Interface Card- NIC) 

Áø»¯ø©¨£õUP Cøh•P 

Amøh
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RJ-45 Cøn¨¤ EÒÍ Áh®

RJ-45 Áh®

 

 

÷©ØSÔzu E£Pµn[PøÍ¨ £¯ß£kzv C¸ PoÛPÒ Áø»¯ø©¨ 

£õUP¨£mkÒÍ Âu® ¤ßÁ¸® EuõµnzvÀ uµ¨£mkÒÍx.

E¸ 5'5 - C¸ PoÛPøÍ Áø»¯ø©¨£õUPÀ

  
SÔ¨¦ : ÁÈ¨£kzv

J¸ PoÛø¯ öÁÎ÷¯ ÷ÁöÓõ¸ PoÛ 

Áø»¯ø©¨¦hß AÀ»x Cøn¯zxhß Cøn¨£uØS 

ÁÈ¨£kzv £¯ß£kzu¨£k®. E®ªh® C¸US® 

PoÛø¯ AÀ»x Cøn¯zøu GÎuõP Cøn¯zxhß 

Cøn¨£uØS ÁÈ¨£kzv EuÄ®.
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PoÛ Áø»¯ø©¨¤ß ©õv›²¸

 E¸ 5'6 CØ Põmh¨£mkÒÍÁõÖ PoÛ BÎ°ÞhõPa ÷\øÁU 

PoÛ²hß CønUP¨£k®.

 BÎ 

PoÛ  1 

÷\øÁ¯PU PoÛ

PoÛ  2 

PoÛ  3 

PoÛ 4 

E¸ 5'6 - PoÛ Áø»¯ø©¨¤ß ©õv›²¸

ö\¯À¡¼À ö\¯Ø£õk 5'1" 5'2 CøÚ¨ £õºUP.

ÁÍ[PøÍ¨ £QºÁuØS® öuõhº£õh¾US® 

PoÛ Áø»¯ø©¨¦PøÍ¨ £¯ß£kzuÀ
5'2

PoÛPøÍ Áø»¯ø©¨£uß Ai¨£øh ÷|õUP[PÒ £ØÔ Bµõ´÷Áõ®.

öuõhº£õhÀ

ö\´vPøÍ¨ £›©õÖuÀ 

(Messaging)

ªßÚg\ø» AÝ¨¦uÀ 

(e-mailing)

ÁÍ[PøÍ¨ 

£Qº¢x 

£¯ß£kzuÀ

ö©ßö£õ¸Ð® 

Áßö£õ¸Ð® (Software 
& Hardware)

uµÄPÐ® uPÁÀPÐ®

(Data and information)

PoÛPøÍ 

Áø»¯ø©¨£õUSÁuß 

Ai¨£øh ÷|õUP[PÒ
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5'2'1 PoÛ Áø»¯ø©¨ø£¨ £¯ß£kzxÁuß ‰»® 

öuõhº£õhÀ

PoÛ Áø»¯ø©¨¦hß Cøn¢v¸US® 

E©x |s£ºPÐhß }[PÒ ö\´vPøÍ¨ 

£›©õÔUöPõÒÍ •i²®.

AÆÁõ÷Ó Áø»¯ø©¨¦hß Cøn¢xÒÍ 

GÀ÷»õ¸US® J÷µ uhøÁ°À ö\´vø¯ 

AÝ¨£»õ®.

CuØPõP¨ £oö\¯À •øÓø©°ß 

PmhøÍU ÷Põmk Cøh•P® (Command 
Line Interface – CLI) £¯ß£kzu¨£k®.

5'2'2 PoÛ Áø»¯ø©¨ø£¨ £¯ß£kzv ÁÍ[PøÍ¨ 

£Qº¢x öPõÒÍÀ

Euõµn® 1 - Áßö£õ¸øÍ¨ £Qº¢x £¯ß£kzuÀ

Kº   Aa_¨ö£õÔø¯   Áh[PÐhß   AÀ»x

Áh[PÎßÔ J¸ PoÛ Áø»¯ø©¨ 

¦hß Cønzx AuøÚ¨ £Qº¢x öPõÒÍz 

uUPuõPz u¯õºö\´Áuß ‰»® PoÛ 

Áø»¯ø©¨¤ÝÒ÷Í ¤µ÷Á]UPzuUP 

AøÚÁ¸® J÷µ Aa_¨ ö£õÔø¯¨ £Qº¢x 

£¯ß£kzu»õ®.

£Qº¢x £¯ß£kzuzuUP ÷ÁÖ \õuÚ[PÐUS Euõµn[PÒ

Á¸i (Scanner) öuõø»|PÀ ö£õÔ (Fax machine)
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\õuÚ[PøÍ¨ £Qº¢x £¯ß£kzxÁuß AÝT»[PÒ

 ² AvP GsoUøP°»õÚ PoÛPÐUS J¸ Áßö£õ¸øÍ¨ £Qº¢x 

£¯ß£kzuzuUPuõP C¸zuÀ.

 ² £nzøua ÷\ªUPzuUPuõP C¸zuÀ 

 ² ÷|µzøu «u¨£kzuÀ

Euõµn® 2 - ö©ßö£õ¸øÍ¨ £Qº¢x £¯ß£kzuÀ

 JÆöÁõ¸ PoÛUS® ÷ÁÖ÷ÁÓõP ö©ßö£õ¸Ò EzuµÄa^mkPøÍ 

Áõ[P ÷Ásk®. CuØS AvP £n® ö\»ÁõS®. GÛÝ® A®ö©ßö£õ¸ÒPÎß 

£À£¯Úº EzuµÄa^mkPøÍ Áõ[SÁuß ‰»® AÁØøÓ Áø»¯ø©¨¤À 

ö£õxÁõP¨ £¯ß£kzuzuUPuõP C¸¨¤ß. Auß ‰»® AvP AÍÄ £nzøu 

«u¨£kzu»õ®.

Euõµn® 3 - uµÄPøÍ²® uPÁÀPøÍ²® £Qº¢x £¯ß£kzuÀ

 uµÄPøÍ²® uPÁÀPøÍ²® £Qº¢x £¯ß£kzxÁuß ‰»® ÷|µ•® 

£n•® «u¨£kzu¨£k® A÷u÷ÁøÍ AÁØøÓ¨ £¯ß£kzva ö\´²® 

£oPÎß vÓø©²® £¯ÝÖv²® AvP›US®.

÷Põ¨¦øÓ

(Folder)
J¸ ÷Põ¨¦øÓø¯ Áø»¯ø©¨¤À £Qº¢x 

øÁzxU öPõÒÐ®÷£õx AU÷Põ¨¦øÓ°À EÒÍ 

GÀ»õ ÁøPU ÷Põ¨¦PøÍ²® Áø»¯ø©¨¤À 

EÒÍ GÀ»õ¨ £¯ÚºPÐ® £¯ß£kzu»õ®.

BP÷Á }[PÒ E[PÐUS Â¸¨£©õÚ ]zvµ[PÒ, 

JÎ¨£h[PÒ, £õmkPÒ, PõönõÎ BQ¯ÁØøÓ 

E[PÒ |s£ºPÐhß £Qº¢x £¯ß£kzx® 

Áõ´¨¦U Qmk®.

ö\¯À¡¼À  ö\¯Ø£õkPÒ 5.3, 5.4, 5.5, 5.6, 5.7, 5.8 CøÚ¨ £õºUP.



80 C»Á\¨ £õh¡À

  
SÔ¨¦ :  PmhøÍU ÷Põmk Cøh•P® (Command Line Interface  
      - CLI)

PmhøÍU ÷Põmk Cøh•P® Gß£x 

PoÛUS ÁÇ[P ÷Ási¯ PmhøÍPøÍ¨ 

£¯Úº J¸ öuõhº EøµPÍõPz (Text) umha]

kÁuØS¨ £¯ß£kzx® Cøh•P©õS®. 

ÁøµÂ¯À Cøh•P[PÒ AÔ•P¨£kzu¨ 

£kÁuØS •ßÚº PoÛ¨ £oö\¯À 

•øÓø©PÒ  PmhøÍU  ÷Põmk Cøh•P[ 

    PÐhß u¯õ›UP¨£mi¸¢uÚ.

PmhøÍU ÷Põmk Cøh•PzvØS ÷©»vP©õP  LAN Messenger, Net Send 
GUI, POP Messenger ÷£õßÓ ‰ßÓõ¢ uµ¨¤Ú›ß ö©ßö£õ¸ÒPøÍ¨ 

£¯ß£kzxÁuß ‰»•® Áø»¯ø©¨¤À C»SÁõPz öuõhº£õh»õ®.

PoÛ Áø»¯ø©¨¦PÒ

 ² Cµsk AÀ»x CµskUS ÷©Ø£mh PoÛPøÍ Jß÷ÓõöhõßÖ 

(ÁÍ¨ £›©õØÓzvØPõP) CønUS®÷£õx Ax PoÛ Áø»¯ø©¨¦ 

GÚ¨£k®.

 ² PoÛPøÍ Áø»¯ø©¨¦a ö\´ÁuÚõÀ £» AÝT»[PøÍ¨ 

ö£Ó»õ®. ÁÍ[PøÍ¨ £Qº¢x £¯ß£kzu¾® Jß÷ÓõöhõßÖ 

öuõhº£õh¾® Auß Ai¨£øh ÷|õUP[PÍõS®.

PoÛ Áø»¯ø©¨¦PøÍ CønUS®÷£õx £¯ß£kzu¨£k® •øÓPÒ

 ² Áh[PÒ EÒÍ (Wired) •øÓ

 ² Áh[PÒ CÀ»õu (Wireless) •øÓ

Áh[PÒ EÒÍ •øÓ°À £¯ß£kzu¨£k® FhP[PÒ

 ² JÎ°¯À |õº (Fiber Optics) Áh[PÒ

 ² •ÖUQøÚ Áh[PÒ (Twisted cable)
Áh[PÒ CÀ»õu•øÓ°À £¯ß£kzu¨£k® FhP[PÒ

 ² ö\[RÌ Aø»PÒ (Infrared waves)
 ² ¦Ñ¸z (Bluetooth)
 ² Wi-Fi Aø»PÒ (Wi-Fi waves)
 ² ÁõöÚõ¼ Aø»PÒ (Radio waves)

ö£õÈ¨¦
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PoÛPøÍ Áø»¯ø©¨£õUSÁuØSz ÷uøÁ¯õÚ Ai¨£øha  

\õuÚ[PÒ

 ² Áø»¯ø©¨¦ Cøh•P Amøh (Network Interface Card - NIC) 
EÒÍ PoÛPÒ

 ² BÎ - (Switch)
 ² öuõkUS® FhP®

÷\øÁ¯PU PoÛ (Server)
 ² PoÛ Áø»¯ø©¨¤À £À÷ÁÖ £oPÐUPõP JxUP¨£mh  

÷\øÁ¯P[PÒ EÒÍÚ. Euõµn[PÍõP Áø»a ÷\øÁ¯P®, ÷Põ¨¦a 

÷\øÁ¯P®, Aa_a ÷\øÁ¯P® BQ¯ÁØøÓU SÔ¨¤h»õ®.

 ² J¸ Áø»¯ø©¨¤À ö©ßö£õ¸Ò, Áßö£õ¸Ò, ÷Põ¨¦, ö\´v 

•Põø© ÷\øÁ¯Pzvß ‰»® |øhö£Ö®.

 ² E›¯ ö©ßö£õ¸ÒPÒ {ÖÁ¨£mh \õuõµn PoÛPøÍ²®  

÷\øÁ¯P[PÍõP¨ £¯ß£kzu»õ®.

BÎ  (Switch)
 ² Cµsk AÀ»x CµskUS ÷©Ø£mh PoÛPÎøh÷¯ J¸ 

öuõhº¦øhø©ø¯ E¸ÁõUSÁuØS |kÁÚõP BÎ öuõÈØ£k 

QßÓx.

 ² Áø»¯ø©¨¤À EÒÍ J¸ PoÛ°ß ‰»® ÷ÁöÓõ¸ PoÛUS 

AÀ»x \õuÚzvØS J¸ ö\´vø¯ AÀ»x uµøÁ AÝ¨¦®÷£õx 

BÎ°ß ‰»® E›¯ PoÛ AÀ»x \õuÚ® \›¯õP CÚ[Põn¨£mk, 

AuØS Aaö\´v AÀ»x uµÄ ÁÇ[P¨£k®.

ÁÍ[PøÍ¨ £Qºu¾® öuõhº£õh¾® 

 ² PoÛ Áø»¯ø©¨£õUPzvÞhõP ö©ßö£õ¸Ò, Áßö£õ¸Ò, 

uµÄ, uPÁÀ BQ¯ÁØøÓ¨ £Qº¢x £¯ß£kzu»õ®.

 ² ö\´vPøÍ AÝ¨¦uÀ, ªßÚg\ÀPøÍ AÝ¨¦uÀ BQ¯ÁØÔß 

‰»® J¸Á÷µõk J¸Áº öuõhº£õh»õ®.

÷Põ¨¦øÓø¯¨ £Qº¢x £¯ß£kzuÀ

 ² J¸ ÷Põ¨¦øÓø¯ Áø»¯ø©¨¤À ö£õxÁõP GkUS®÷£õx 

AU÷Põ¨¦øÓ°À C¸US® GÀ»õ ÁøPU ÷Põ¨¦PøÍ²® 

Áø»¯ø©¨¤À EÒÍ GÀ»õ¨ £¯ÚºPÐ® £Qº¢x £¯ß£kzu»õ®.
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Aa_¨ö£õÔø¯¨ £Qº¢x £¯ß£kzuÀ

 ² J¸ PoÛ Áø»¯ø©¨¦hß CønUP¨£mh Kº Aa_¨ 

ö£õÔø¯¨ ö£õxÁõP øÁUPzuUPuõPz u¯õºö\´Áuß ‰»® 

PoÛ Áø»¯ø©¨¤ØS¨ ¤µ÷Á]UPzuUP AøÚÁ¸® AÆÁa_¨ 

ö£õÔø¯¨ £Qº¢x £¯ß£kzu»õ®.

PoÛ Áø»¯ø©¨ø£¨ £¯ß£kzxÁuß ‰»® öuõhº£õhÀ

 ² PoÛ Áø»¯ø©¨¦hß CønUP¨£mkÒÍ E[PÒ |s£ºPÐhß 

}[PÒ PmhøÍU ÷Põmk Cøh•Pzøu¨ (Command Line Interface 
- CLI)  £¯ß£kzva ö\´vPøÍ¨ £›©õÓ»õ®.
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uPÁÀ ©ØÖ® öuõhº£õhÀ öuõÈÝm£Â¯À 

Põµn©õPa \‰PŸv°À HØ£mkÒÍ ]» 

©õØÓ[PÒ 
6'1

G©x ÁS¨¤À PØ¤zuÀ •øÓ 

C¨÷£õx ªPÄ® ©õÔ²ÒÍx. CßÖ 

ÂgbõÚ £õhzvÀ £›÷\õuøÚPÐhß 

Ti¯ PõönõÎ Põmh¨£mhx.

Áµ»õØÖ¨ £õhzvØSz ÷uøÁ¯õÚ 

£h[PÒ PnÛ°À Põmh¨£mhÚ. 

C¨÷£õx A¨£õh® GÚx ©ÚzvÀ 

|ßÓõP¨ £v¢xÂmhx. AuøÚU PØP 

Bø\¯õP EÒÍx.

B®. Axuõß 

C»zvµÛ¯À PØøP. 

uPÁÀ ©ØÖ®öuõhº£õhÀ 

öuõÈÝm£Â¯ø»²® 

Cøn¯zøu²® 

£¯ß£kzvU PØÓÀ.

uPÁÀ ©ØÖ® öuõhº£õhÀ 

öuõÈÝm£Â¯¾® 

Cøn¯•® £¯ß£kzu¨ 

£kÁuÚõÀ, £» Ch[PÎÀ 

GÀ»õ¨ £oPÐ® 

vÓø©¯õPÄ® ÂøµÁõPÄ® 

|øhö£ÖQßÓÚ. AzuøP¯ 

Ch[PÎÀ G©USU QøhUS® 

÷\øÁPÒ £ØÔ¨ £õº¨÷£õ®.

C¢u Azv¯õ¯zøuU PØ£uß ‰»®

·  uPÁÀ ©ØÖ® öuõhº£õhÀ öuõÈÝm£Â¯À Põµn©õPa  \‰PŸv°À   

   HØ£mkÒÍ ©õØÓ[PÒ 

   öuõhº£õÚ ÂÍUPzøu¨ ö£ØÖU öPõÒÍ»õ®.

uPÁÀ ©ØÖ® öuõhº£õhÀ 

öuõÈÝm£Â¯¾® \‰P•®6
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 ² ]møhPÐUS¨ £n® ö\¾zx®  

÷\øÁPÒ

 ² Âsn¨£¨ £iÁ[PÒ, Phß  

Á\vPÒ Gß£Ú £ØÔ¯ ÂÁµ[PÒ

 ² Cøn¯zvÞhõP Aµ\õ[Pzvß 

£ÀPø»UPÇP[PÐUPõP Âsn¨¤zuÀ

 ² _ØÖ{¸£[PÒ, \mh•øÓø©PÒ 

 ² Áºzu©õÛø¯¨ ö£ÓzuUPuõP C¸zuÀ

 ² C»[øP¨£h®

 ² £h[PÐ® ö\´•øÓ¨ £Ÿmø\PÐ® 

EÒÍ PõönõÎU Põm]PÎß ‰»® 

ÂÍUPÀ

 ² Cøn¯zvß ‰»® uPÁÀPøÍ 

AÔuÀ

 ² ÷ÁÖ £õh\õø»PÐhß P»¢x-

øµ¯õh¾® ö\´vPøÍ¨ 

£›©õÖu¾®

 ² G¢u Chzv¼¸¢x® G¢÷|µzv¾® 

PÀÂø¯¨ ö£ÓzuUPuõP C¸zuÀ

 ² ÷|õ´PøÍ CÚ[Põs£uØSU 

PoÛø¯ Ai¨£øh¯õPU öPõsh 

|ÃÚ E£Pµn[PøÍ¨ £¯ß£kzuÀ

 ² ÷|õ¯õÎ £ØÔ¯ ÂÁµ[PøÍa 

÷\P›zx øÁ¨£uØS® 

÷uøÁ¯õÚ÷£õx ö£ÖÁuØS©õÚ 

BØÓÀ

 ² Cøn¯zvÞhõP¨ 

ö£õ¸ÒPøÍ¨ £›©õÖuÀ

 ² {PÌ{ø»U öPõÒÁÚÄ® 

A[Põia ö\»Ä® (online 
shopping) öPõÒÁÚÄ®

øÁzv¯\õø» C & _Põuõµ®

£õh\õø» C & PØÓÀ

Aµ\õ[P ÷\øÁ C & Aµ\õ[P®

C & ÁºzuP®
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ö\¯À¡¼À ö\¯Ø£õk 6.1 CøÚ¨ £õºUP.

uPÁÀ ©ØÖ® öuõhº£õhÀ 

öuõÈÝm£Â¯ø»¨ £¯ß£kzuÀ J¸ 

|õmiß •ß÷ÚØÓzvØSU Põµnö©Ú 

GÚx B]›¯º TÔÚõº. GÛÝ® ]» 

|õkPÒ |ÃÚ öuõÈÝm£Â¯ø» 

CßÝ® AqP•i¯õu {ø»°À 

EÒÍÚ. ]» |õkPÒ ¤ßu[Q²ÒÍÚ.

E»Qß ]» |õkPÒ CßÝ® 

A¤Â¸zv¯øh²® {ø»ø©°À 

EÒÍÚ AÀ»Áõ? CÆÁõÖ 

A¤Â¸zv Aøh¢u |õkPÐUS® 

A¤Â¸zv Aøh¢xÁ¸® 

|õkPÐUS® Cøh÷¯ EÒÍ 

÷ÁÖ£õmiÀ ö\ÀÁõUSa 

ö\¾zx® Põµn[PøÍ } 

AÔÁõ¯õ?

C»UP•øÓ CøhöÁÎ

 PoÛ, Cøn¯® ÷£õßÓ ¦v¯ uPÁÀ ©ØÖ® öuõhº£õhÀ 

öuõÈÝm£Â¯Ø \õuÚ[PøÍ²® ÁÍ[PøÍ²® £¯ß£kzxÁuØS Á\vPÒ 

C¸¨£uÚõÀ/CÀ»õø©¯õÀ \‰PzvÀ HØ£mkÒÍ CøhöÁÎ C»UP•øÓ 

CøhöÁÎ GÚ¨£k®.
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ö\¯À¡¼À ö\¯Ø£õk 6.2 CøÚ¨ £õºUP.

C÷uõ £õº! GÀ»õ 

Ch[PÎ¾® PÈÄ¨ ö£õ¸Ò 

Ch¨£mkÒÍx. _ØÓõhÀ 

©õ\øh¢xÒÍx.

B®, CUPÈÄ¨ ö£õ¸ÒPÎøh÷¯ 

C»zvµÛ¯À PÈÄ¨ ö£õ¸ÒPÒ 

B£zuõÚ PÈÄ¨ ö£õ¸ÒPÍõS®. 

AÁØÔß ÂøÍÁõPa _ØÓõhÀ ©õ\

øhuÀ ©õzvµ©À», AÁØÔÀ EÒÍ |a_¨ 

ö£õ¸ÒPÒ Põµn©õP |õ® AøÚÁ¸® G©x 

E°¸US® _ØÓõhÀ öuõSvUS® w[øP 

HØ£kzxQ÷Óõ®.

(NIC) Áø»¯ø©¨£õUP 

Cøh•P Amøh

Aa_¨ö£õÔ

P÷uõmkU PvºU SÇõ²hß 

vøµ

\õÂ¨£»øP²® _mi²®

}º©¨ £iPz vøµCÖÁmk

Áh[PÒ

uõ´¨£»øP

`miøPz öuõø»÷£]

w[S £¯US® ]» 

C»zvµÛ¯À  PÈÄ¨ 

ö£õ¸ÒPÒ

ªßP»®

        E¸ 6.1 C»zvµÛ¯À PÈÄ¨ö£õ¸ÒPÒ (e-waste)
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C»zvµÛ¯À PÈÄ¨ö£õ¸ÒPÒ Põµn©õP HØ£hzuUP 

|g_ ÁøPPÐ® AÁØÔß ‰»® ©ÛuÝUS 

HØ£hzuUP w[SPÐ®
 

Pmª¯®

]Ö}µP® |¼ÁøhuÀ, 

Gß¦ AhºzvUS w[S 

HØ£kuÀ, ¦ØÖ÷|õ´U 

Põµo

•US÷Íõ÷µõ Gv½ß 

(TEC)
Dµ¾US® ¤zu¨ø£US® 

w[S  £¯UQßÓx.  ÷\´ 

CÓ¨¦

B\ÛUS

¦ØÖ÷|õ´, |µ®¦ 

÷|õ´PÒ, ÷uõÀ ÷|õ´PÒ

S÷µõª¯®

£À÷ÁÖ 

JÆÁõø©PÒ

Cµ\®

|µ®¦ ÷|õ´PÒ, DµÀ  

÷\u©øhuÀ

ö£›¼¯®

~øµ±µØ ¦ØÖ÷|õ´

_Áõ]zuÀ Chº£õk

ö\»Û¯®

uø»©°º, |P® BQ¯Ú 

EvºuÀ, JÆÁõø© 

HØ£kuÀ

÷£›¯®

‰øÍ ÃUP®, uø\

PÒ |¼ÁøhuÀ, 

Cu¯zvØSa ÷\u® 

HØ£k®

¦÷µõ«÷ÚØöÓm 

¤÷Í® ÔµõhßØì 

(BFRs)
EhÀ |¼ÁøhuÀ

ö£õ¼US÷ÍõŸ÷ÚØöÓm 

ø£¨ö£ÛÀì

DµÀ, _Áõ\z öuõSv 

BQ¯ÁØÖUSa ÷\uzøu 

HØ£kzuÀ, ¦ØÖ÷|õ´ 

EshõuÀ

ö£õ¼ÂøÚÀ 

S÷Íõøµmk

(¤ÍõzvUøP 

G›US®÷£õx EshõS® 

Áõ²) Áõu|õÎ ÷|õ´PÒ

hö¯õU]Ý® 

÷£s_®

÷uõÀ ÷|õ´PÒ, |µ®¦ 

÷|õ´PÒ, ¦ØÖ÷|õ´

D¯®

‰øÍ, DµÀ, 

S¸v÷¯õmh® 

BQ¯ÁØÔÀ ÂPõµ®

Buõµ® : ewise.co.nz/the-impact-of-ewaste/ 
E¸  6.2 C»zvµÛ¯À PÈÄ¨ö£õ¸ÒPÒ Põµn©õP ©ÛuÝUS EshõS® w[SPÒ
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3R •øÓ°¯¼ÞhõP C»zvµÛ¯À PÈÄ¨ö£õ¸ÒPøÍ 

CÈÁÍÁõUS÷Áõ®

 ² ÷uøÁ¯ØÓ ö£õ¸ÒPøÍa ÷\P›zu¾® 

öPõÒÁÚÄ ö\´uø»²® CÈÁÍÁõUS÷Áõ® - 

Reduce 
 ² £Êuøh¢u ö£õ¸ÒPøÍ `Ç¾US Ã\õx 

÷ÁÖ ÷uøÁPÐUS¨ £¯ß£kzx÷Áõ® - Reuse 
 ² ÷uøÁ¯ØÓ ö£õ¸ÒPÒ GÀ»õØøÓ²® 

«Ò_ÇØ] ö\´ÁuØPõP EP¢u {ÖÁPzvh® 

øP¯Î¨÷£õ® - Recycle

ö\¯À¡¼À ö\¯Ø£õkPÒ  6.3, 6.4, 6.5  CøÚ¨ £õºUP.

uPÁÀ ©ØÖ® öuõhº£õhÀ 

öuõÈÝm£Â¯¾hß 

öuõhº¦£mh Âh¯[PøÍU 

PØ£uß ‰»® |õ® öuõÈø» 

GÎuõP¨ ö£Ó»õ® AÀ»Áõ? 

AzöuõÈÀ Áõ´¨¦PÒ ¯õøÁ?

B®. CßÖ öuõÈÀ xøÓ°À 

uPÁÀ ©ØÖ® öuõhº£õhÀ 

öuõÈÝm£Â¯¾hß 

öuõhº¦£mh Âh¯[PøÍU 

PØÓÁºPÐUS¨ £» öuõÈÀ 

Áõ´¨¦PÒ EÒÍÚ. AÁØøÓ²® 

AÁØÔß £oPøÍ²® £ØÔ 

AÔ¢x öPõÒ÷Áõ®.

PoÛ öuõhº£õÚ öuõÈÀ Áõ´¨¦PÒ6'2
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ö©ßö£õ¸Ò uµ EÖv¨£õmk¨ 

ö£õÔ°¯»õÍº 

(Software Quality Assurance Engineer)
ö©ßö£õ¸Ò SÔ•øÓPøÍa 

÷\õvzu¾® ö©ßö£õ¸Îß 

{ø»ø©ø¯ EÖv¨£kzu¾®

uµÄzuÍ {¸ÁõQ

(Database Administrator)

uµÄzuÍzøuz vmhªkuÀ, 

{ÖÄuÀ, Aø©ÁiÁ¨£kzuÀ, 

ÁÊUPøÍ B´¢uÔuÀ

ö©ßö£õ¸Ò ö£õÔ°¯»õÍº

(Software Engineer)

ö©ßö£õ¸ÒPøÍ Aø©zuÀ

Cøn¯zuÍ¨ ¤µ÷¯õP Â¸zv¯õÍº

(Web Application Developer)

Cøn¯z uÍzøu Aø©zuÀ, 

A¤Â¸zv ö\´uÀ, CØøÓ¨ 

£kzuÀ

ÁøµÂ¯À ÁiÁø©¨£õÍº

(Graphic Designer)
£¯Úº Cøh•P[PÒ, ÁºzuP 

AÔÂzuÀPÒ, \g]øPPÒ, 

£uõøPPÒ, PoÛ ÂøÍ¯õmkUPÒ 

BQ¯ÁØøÓU PoÛø¯U öPõsk 

ÁiÁø©zuÀ

ö©ßö£õ¸Ò Pmhø©¨£õÍº

(Software Architect)
E¯º©mh ö©ßö£õ¸ÒPøÍ 

Aø©zuÀ, EP¢u ö©ßö£õ¸Ò 

Pmhø©¨ø£z öu›¢öukzuÀ 

AÀ»x Aø©zuÀ

ö\´{µ»º

(Programmer)

£À÷ÁÖ PoÛ ö©õÈPøÍ¨ 

£¯ß£kzva ö\´{µø»PøÍ 

ÁÇ[PÀ

•øÓø©¨ £S¨£õ´ÁõÍº  

(System Analyst) 
{ÖÁP[PÎß ÷uøÁPøÍ¨ 

£S¨£õ´Ä ö\´x PoÛ 

•øÓø©PøÍ Aø©zuÀ, ö\´{µ»› 

ÚõÀ •øÓø©PÒ E¸ÁõUP¨£k® 

Âu®£ØÔ Â©º]zuÀ

Áø»¯ø©¨¦ {¸ÁõQ

(Network Administrator)
PoÛ Áø»¯ø©¨¦PøÍ {ÖÄuÀ, 

£µõ©›zuÀ, £Êx£õºzuÀ ÷£õßÓ 

Áø»¯ø©¨¦PÐhß öuõhº¦£mh 

ö\¯Ø£õkPøÍa ö\´uÀ

uPÁÀ öuõÈÝm£ B÷»õ\Pº

(IT Consultant)

uPÁÀ ©ØÖ® öuõhº£õhÀ 

öuõÈÝm£Â¯À £ØÔ¯ 

AÔÄÖzuÀPøÍ {ÖÁP[PÐUS 

ÁÇ[SuÀ
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ö\¯À¡¼À ö\¯Ø£õk 6.6,  6.7 CøÚ¨ £õºUP.

 ² PÀÂ, _Põuõµ®, ÁºzuP®, Aµ\õ[Pa ÷\øÁ BQ¯ xøÓPÎÀ uPÁÀ 

©ØÖ® öuõhº£õhÀ öuõÈÝm£Â¯ø»¨ £¯ß£kzuÀ AÁØÔß 

ÂøÚzvÓß AvP›¨£uØSU Põµn©õP EÒÍx.

 ² PoÛPøÍ²® Cøn¯zøu²® £¯ß£kzuÀ AÀ»x £¯ß£kzuõø© 

öuõhº£õP ©ÛuºPÎøh÷¯ CøhöÁÎ EÒÍx. Cx C»UP•øÓ 

CøhöÁÎ GÚ¨£k®.

 ² C»zvµÛ¯À PÈÄ¨ö£õ¸ÒPøÍ EP¢uÁõÖ uÒÎU PÈ¨£uØS  3R 
(Reduce, Reuse, Recycle) GsnUP¸øÁ¨ £¯ß£kzu»õ®.

 ² uPÁÀ ©ØÖ® öuõhº£õhÀ öuõÈÝm£Â¯¾hß öuõhº¦øh¯ £» 

÷Áø»PÒ EÒÍÚ.

ö£õÈ¨¦

  

 

84 fkdñf,a fnod yeÍu msKsihs

 abstract model fUj;jpay; khjpup 

 acceptance testing Vw;Gr; Nrhjid 

 access privilege mZfy; cupik    

 agile model RWRWg;G khjpup 

 alternate key khw;Wr; rhtp 

 American Standard 
Code for Information 
Interchange (ASCII) 

jfty; 

,ilkhw;Wf;fhd 

mnkupf;f epak 

tpjpf;Nfhit  

 amplitude tPr;rk; 

 amplitude modulation tPr;rg; gz;Ngw;wk; 

 analog xg;Gik 

 anchor epiy epWj;jp 

 application layer  gpuNahf mLf;F 

 architecture fl;likg;G 

 arithmetic and  logical 
unit (ALU) 

vz;fzpj kw;Wk; ju;f;f 

myF 

 array mzp 

 artificial intelligence nraw;if Ez;zwpT 

 Affective computing  Ez;zwpT  

czu;jpwd;kpf;f 

fzpj;jy; 

 associative law $l;L tpjp 

 attenuation / neha;ik 

 attribute gz;Gfs; 

 authoring tool gilg;ghf;ff; fUtp 

 Automated Teller 
Machine  (ATM) 

 jhdpaq;fpg; gzk; 

ifahs;;; ,ae;jpuk; 
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 abstract model fUj;jpay; khjpup 

 acceptance testing Vw;Gr; Nrhjid 

 access privilege mZfy; cupik    

 agile model RWRWg;G khjpup 

 alternate key khw;Wr; rhtp 

 American Standard 
Code for Information 
Interchange (ASCII) 

jfty; 

,ilkhw;Wf;fhd 

mnkupf;f epak 

tpjpf;Nfhit  

 amplitude tPr;rk; 

 amplitude modulation tPr;rg; gz;Ngw;wk; 

 analog xg;Gik 

 anchor epiy epWj;jp 

 application layer  gpuNahf mLf;F 

 architecture fl;likg;G 

 arithmetic and  logical 
unit (ALU) 

vz;fzpj kw;Wk; ju;f;f 

myF 

 array mzp 

 artificial intelligence nraw;if Ez;zwpT 

 Affective computing  Ez;zwpT  

czu;jpwd;kpf;f 

fzpj;jy; 

 associative law $l;L tpjp 

 attenuation / neha;ik 

 attribute gz;Gfs; 

 authoring tool gilg;ghf;ff; fUtp 

 Automated Teller 
Machine  (ATM) 

 jhdpaq;fpg; gzk; 

ifahs;;; ,ae;jpuk; 
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 autonomous RahjPd 

 axiom / ntspg;gil cz;ik 

 backups fhg;ngLj;jy; 

 bandwidth gl;il mfyk; 

 batch processing njhFjp 

Kiwtopahf;fk; 

 big data  ngupa juT 

 binary Jtpjk;> ,Ukk; 

 binary coded decimal 
(BCD) 

,Ukf; FwpKiw jrkk; 

 bio-inspired computing capupay; cs;sPu;g;Gf; 

fzpg;G 

 bit coin Ez;fld; gzk; 

nrYj;jy; 

 bitwise gpl; thup 

 bitwise logical 
operation 

 gpl; thup jHf;fr; 

nraw;ghL 

 black box testing  fWg;Gg;ngl;br; Nrhjpg;G 

 blogging  tiyg;gjptply; 

 boot–up njhlq;Fjy; 

 broadcasting njhiygug;gy; 

 NkNyhly; 

 bubble sort Fkpop tifg;gLj;jy; 

 built-in cl;nghjpe;j 

 business process re-
engineering BPR) 

 tzpf nray;Kiw 

kPs;fl;likg;G 

 candidate key gpujpepjpj;Jtr; rhtp 

 cardinality vz;zsit 

 cathode ray tube (CRT) fNjhl;Lf; fjpu; Foha; 

86 fkdñf,a fnod yeÍu msKsihs

 central processing unit 
CPU)

 kj;jpa nraw;ghl;L 

myF 

 characteristics   /  rpwg;gpay;Gfs; 

 check box rupghu;g;Gg; ngl;b 

 client-server model  -  Nritg; gadu; khjpup 

 clock fbfhuk; 

 cloud computing Nkff; fzpik 

 coaxial cable Xur;R tlk; 

 code editor FwpKiw njhFg;gp 

 comment tpsf;ff; Fwpg;G 

 commutative law   gupkhw;W tpjp 

 compact disc Xspapay; tl;L 

 compatibility  nghUe;Jif 

 compiler njhFg;ghd; 

 component $W 

 composite key $l;Lr; rhtp 

 constant khwpyp 

 content management 
system (CMS) 

cs;slf;f 

Kfhikj;Jt Kiwik 

 context switching re;ju;g;g epiykhw;wy; 

 contiguous allocation mLj;jLj;jhd xJf;fPL  

 control structure fl;Lg;ghl;Lf; fl;likg;G 

 control unit (CU) fl;Lg;ghl;lyF 

 credit card fldl;il 

 customization jdpg;gadhf;fy; 

 data juT 

 data and control bus juTk; fl;Lg;ghl;Lg; 

ghl;ilAk; 
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 central processing unit 
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 compact disc Xspapay; tl;L 

 compatibility  nghUe;Jif 

 compiler njhFg;ghd; 
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 constant khwpyp 
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70.  database management 
system (DBMS) 

   
 

juTj;js Kfhikj;Jt 

Kiwik 

71.  data definition 
language ( DDL) 

   juT tiuaiw nkhop 

72.  data dictionary   juT mfuhjp 

73.  data flow diagram    juT gha;r;ry; tiuglk; 

74.  data flow model 
(DFM) 

   juT gha;r;ry; khjpup 

75.  data link layer    juT ,izg;G mLf;F 

76.  data manipulating 
language ( DML) 

      juT ifahsy; nkhop 

77.  data migration   juT ngau;r;rp 

78.  debugging   tO ePf;fy; 

79.  
decision support 
system (DSS) 

   jPu;khd cjT Kiwik 

80.  declarative  mwptpg;G 

81.  default values   ,ay;Gepiy kjpg;G 

82.  defragmentation  Jzpf;if ePf;fy; 

83.  demodulation  gz;gpwf;fk; 

84.  device  /  rhjdk; 

85.  device driver    rhjdr;; nrYj;jp 

86.  digital  ,yf;f Kiw 

87.  digital camera   ,yf;fKiwg; glf;fUtp 

88.  digital economy   ,yf;fKiwg;  

nghUshjhuk; 

89.  digitizer  ,yf;fkhf;fp 

90.  direct implementation  Neub mKyhf;fk; 

91.  disk formatting /    tl;L tbtikg;G 

92.  distortion  jpupG 

88 fkdñf,a fnod yeÍu msKsihs

93.  distributive law   gq;fPl;L tpjp 

94.  document flow 
diagram 

   Mtzg; gha;r;ry; 

tiuglk; 

95.  domain  Ms;fsk; 

96.  domain name server 
(DNS) 

   Ms;fsg; ngau; 

Nritafk; 

97.  domain name system 
(DNS) 

   

 

Ms;fsg; ngau; 

Kiwik 

98.  dynamic host 
configuration  protocol 
(DHCP) 

    khWk; tpUe;Njhk;gp 

cs;sikT newpKiw 

99.  dynamic web page    ,af;Fepiy 

tiyg;gf;fk; 

100. e-commerce   kpd; tu;j;jfk; 

101. economical feasibility   nghUshjhur; 

rhj;jpag;ghL 

102. elementary process 
description(EPD) 

   mbg;gilr; nra;Kiw 

tpgupg;G 

103. e-market place -   ,yj;jpudpay; re;ij 

,lk; 

104. encryption   kiwFwpahf;fk; 

105. enterprise resource 
planning system 
(ERPS) 

   
 

epWtd %yts 

jpl;lkply; Kiwik 

106. entity / /  epiynghUs; 

107. entity identifier /  
 

epiynghUs;; 

milahsq;fhl;b   

108. entity relationship(ER)  
diagram 

  
 

epiynghUs; 

cwTKiw ml;ltiz 

109. executable     ,af;fj;jF 

110. executive support 
system (ESS) 

   epiwNtw;W cjT 

Kiwik 

111. expert system   epGzj;Jt Kiwik 
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112. extended binary coded 
decimal interchange 
cod (EBCDIC) 

    ePbj;j Jtpj FwpKiw 

jrk ,lkhw;wf; Fwp 

113. extended entity 
relationship (ER) 
diagram 

   
  

tpupthf;fg;gl;l 

epiynghUs; 

cwTKiw ml;ltiz 

114. feasibility study   rhj;jpag;ghL fw;if 

115. feedback loop   gpd;D}l;ly; tisak; 

116. fetch-execute cycle -   jUtpg;G epiwNtw;Wr; 

Row;rp 

117. fiber optic   ,io xspapay;   

118. file  Nfhg;G 

119. file hierarchy   Nfhg;G gbepiy 

120. firewall   jPr;Rtu; 

121. normal form    ,ay;ghf;fy; tbtk; 

122. fixed internal hard disk     epiyahd cs;sf 

td;jl;L 

123. flash memory /   gspr;rPl;L epidtfk; 

124. flash memory card /    gsPr;rpl;L epidtf 

ml;il 

125. flat file system    rkjsf; Nfhg;G 

Kiwik 

126. flip-flop -  vO-tpO 

127. float /  kpjit 

128. floppy  disk   nefpo; tl;L 

129. flow chart   gha;r;rw; Nfhl;Lg;glk; 

130. folder   Nfhg;Giw 

131. foreign key   me;epar;rhtp 

132. formatting   tbtikj;jy; 

133. frame  rl;lfk; 

134. frequency modulation    mjpu;ntz; gz;Ngw;wy; 

90 fkdñf,a fnod yeÍu msKsihs

135. full adder  KOikf; $l;b 

136. function  /  rhu;G 

137. functional dependency    nray; rhu;Gepiy 

138. functional requirement    nray;gL Njit 

139. quantum computing   nrhl;L fzpg;G 

mbg;gil 

140. gateway   /   
/  

Eiothapy; 

141. genetic algorithm   kugZ topKiw 

142. geographical 
information 
system(GIS) 

   
/     

Gtpapay; jfty; 

Kiwik 

143. graph plotter   gltiuap 

144. graphic tablet  tiutpay; tptukhf;fp 

145. grid computing   Nfhl;Lr;rl;lff; fzpik 

146. guided media   topgLj;jg;gl;l Clfk; 

147. half adder  miu $l;b 

148. hand trace  ifr; RtLfs; 

149. hard disk   /   td;jl;L 

150. hardware  td;nghUs; 

151. hexadecimal   gjpdWkk; 

152. hierarchical model   gbepiy khjpup 

153. host  tpUe;Njhk;gp 

154. hub  Ftpad; 

155. human operator  kdpj ,af;Fgtu; 

156. hybrid approach   fyg;G mZfy; 

157. hyperlink  kP ,izg;G 

158. Integrated circuits ( IC)   xUq;fpize;j Rw;W 

159. icon  rpW glk; 
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160. identity  milahsk; 

161. image  gbkk; 

162. imperative  fl;lis 

163. incremental  VWkhd> mjpfupg;G 

164. indexed allocation   Rl;b xJf;fPL 

165. information  jfty; 

166. inkjet printer    ikj;-jhiumr;Rg;nghwp 

167. instant messaging    cldbr; nra;jpaply; 

168. integrated development 
environment(IDE) 

 

  

xUq;fpize;j tpUj;jp 

R+oy; 

169. integration test   xUq;fpize;j Nrhjpg;G 

170. intelligent and 
emotional computing 

   
 

Ez;zwpTk;  

czu;jpwDkpf;f 

fzpj;jy; 

171. interface   ,ilKfk; 

172. internet service 
provider( ISP) 

   ,izar; Nrit 

toq;Fdu; 

173. interpreter  nkhopkhw;wp 

174. interrupt   ,ilA+W 

175. intranet : /  mftpizak; 

176. internet of things (IoT)   /  
   

nghUl;fspd; ,izak;  

177. iteration  kPs; nray; 

178. karnaugh map   fhNdh tiuglk; 

179. knowledge 
management system( 
KMS) 

   mwpT Kfhikj;Jt 

Kiwik 

180. large scale integration 
(LSI) 

   ghupa msT 

xUq;fpizg;G 

181. latency /  kiwepiy 

92 fkdñf,a fnod yeÍu msKsihs

182. least significant  rpWk kjpg;G 

183. legend   Fwp tpsf;fk; 

184. life cycle of data    juT tho;f;if tl;lk; 

185. light emitting 
diode(LED) display 

   
 

xspfhYk; ,Uthapj; 

jpiu / xsp ckpOk; 

,U Kidak; 

186. linked allocation   ,izg;G xJf;fPL 

187. linker  ,izg;gp 

188. liquid crystal display( 
LCD) 

  jputg;gspq;Ff; fzpdpj; 

jpiu 

189. list  gl;bay; 

190. liveware  capu; nghUs; 

191. local  publishing    cs;sf ntspaPL 

192. local area network 
(LAN) 

   ,lj;Jup tiyaikg;G 

193. logic gate   ju;f;fg; gliy 

194. Logical Data 
Modeling( LDM) 

   ju;f;fj; juT 

khjpupAUthf;fy; 

195. logical data structure    ju;;f;fj; juTf; 

fl;likg;G 

196. logical design tools    ju;f;f tbtikg;Gf; 

fUtp 

197. looping  tisa tuy; 

198. machine code    ,ae;jpuf; FwpaPL 

199. machine-machine 
coexistence 

-   ,ae;jpu- ,ae;jpu 

xUq;fpUj;jy;; 

200. magnetic ink character 
reader( MICR) 

    
 

fhe;j ik vOj;JU 

thrpg;ghd;; 

201. magnetic stripe reader    fhe;jg;gl;b thrpg;ghd; 

202. magnetic tape   fhe;j ehlh 

203. malware   jPk;;nghUs; 
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204. management 
information system  
(MIS) 

  
 

Kfhikj;Jt jfty; 

Kiwik 

205. man-machine 
coexistence 

-   kdpjd; - ,ae;jpuk; 

xUq;fpUj;jy;; 

206. media access control 
(MAC) 

   Clf mZfy; 

fl;Lg;ghL 

207. memory management 
unit( MMU)  

   epidtf Kfhikj;Jt 

myF 

208. mesh topology   fz;zp ,lj;jpay; 

209. microprocessor   Ez;nrayp 

210. microwave   Ez;ziy 

211. mini disk   rpW tl;L 

212.   nry;yplf; fzpik 

213. mobile marketing   nry;yplr; 

re;ijg;gLj;jy; 

214. modularization  $W epiyahf;fk; 

215. modulation  gz;Ngw;wk; 

216. most significant   mjpAau; kjpg;G 

217. mother board   jha;g;gyif   

218. multi agent systems    gy;Kftu; Kiwik 

219. multi user-multi task   -   gw;gadu;-gw;gzp 

220. multi-core processors    gy;fU nrayp 

221. multimedia objects    gy;Y}lf nghUs; 

222. multiplexer   gy;Nru;g;gp  

223. multiplexing   gy;Nru;g;G 

224. multiprocessing   gd;Kiwtopahf;fp 

225. multitasking   gw;gzp 

226. multi-threading -  gy; nray;$W 

227. nature inspired   / ,aw;if cs;sPu;g;Gf; 
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computing    fzpg;G 

228. nested loop   ePbj;j tisak; 

229. network addresses 
translating (NAT) 

   tiyaikg;G Kftup 

ngau;g;G 

230. network architecture   tiyaikg;Gf; 

fl;likg;G 

231. network layer   tiyaikg;G mLf;F 

232. network model   tiyaikg;G khjpup 

233. neural network   euk;gpay; tiyaikg;G 

234. non-functional 
requirement 

   nray;rhuhj; Njitfs; 

235. normalization  ,ay;ghf;fy; 

236. null  ntw;W 

237. object code   / nghUs; Fwp 

238. object oriented   /   nghUs; Nehf;Fila 

239. object- relational 
model 

-   nghUs; cwTepiy 

khjpup 

240. octal  vz;kk; 

241. office automation 
system (OAS) 

   mYtyfj; jd;dpaf;f 

Kiwik 

242. offline  /  
 

njhluW epiy 

243. one’s compliment   Xd;wpd; epug;gp 

244. online  njhluwh epiy 

245. open source   jpwe;j %yk; 

246. operational feasibility   nraw;ghl;Lr; 

rhj;jpag;ghL 

247. operator category   nrayp tif 

248. operator precedence   nrayp Kd;Dupik 

249. optical character reader 
(OCR) 

    xspapay; vOj;JU 

thrpg;ghd;; 
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250. optical mark reader 
(OMR) 

   fhe;j ik vOj;JU 

thrpg;ghd; 

251. output  ntspaP;L 

252. packet switching   nghjp kilkhw;wy; 

253. paging  gf;fkply; 

254. paradigm / 
/  

Nfhl;ghl;Lr; rl;lfk; 

255. parallel 
implementation 

  rkhe;ju mKyhf;fk; 

256. parameter passing   gukhdf; flj;jy; 

257. parity  rkepiy 

258. password   flTr;nrhy; 

259. payment gateway     gzf; nfhLg;gdT 

Eiothapy; 

260. periodic refreshing   fhyKiw GJg;gpj;jy; 

261. peripheral device   /  Gwr; rhjdk; 

262. phablet  ngg;yl; 

263. phased implementation  /  
 

fl;l mKyhf;fy; 

264. phase modulation   epiy gz;Ngw;wk; 

265. phishing  topg;gwpj;jy; 

266. physical layer   ngsjPf mLf;F 

267. physical memory   ngsjPf epidtfk; 

268. pilot implementation   /   
  

Kd;Ndhb mKyhf;fy; 

269. piracy /  fsT 

270. pirated software /   jpUl;L nkd;nghUs; 

271. plagiarism /    fUj;Jj; jpUl;L 

272. point to point 
connection 

   Xd;Wlndhd;W 

,izg;G 
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273. pointing device   Rl;b rhjdk; 

274. port  thapy;> Jiw 

275. portable external hard 
disk 

/    
 

fhtj;jF Gw td;jl;L 

276. portal /  tiythry; 

277. Point of sale (POS) 
machine 

   tpw;gid ,l ,ae;jpuk; 

278. postulate  vLNfhs; 

279.  /   kpd; toq;fp 

280. presence check   ,Uj;jy; rupghu;j;jy; 

281. presentation layer /    Kd;itg;G mLf;F 

282. primary key /   Kjd;ikr; rhtp 

283. primitive data type    G+u;tPfj; juT tif 

284. privacy  me;juq;fk; 

285. private key   gpuj;jpNafr; rhtp 

286. process / /  nray;/ 
Kiwtopahf;fy 

287. process control 
block(PCB) 

   nray; fl;Lg;ghl;Lj; 

njhFjp 

288. process management   nray; Kfhikj;Jtk; 

289. process states   nray; epiy 

290. process transition   nray; epiykhwy; 

291. product 
commercialization 

  jahupg;G 

tu;j;jfkakhf;fy; 

292. product of sum (POS)   $l;Lj;njhifapd; 

ngUf;fk; 

293. program translator   nra;epuy; 

nkhopngau;g;ghd; 

294. proprietary   jdpAupik 

295. protocol  elg;nghOq;F 
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250. optical mark reader 
(OMR) 

   fhe;j ik vOj;JU 

thrpg;ghd; 

251. output  ntspaP;L 

252. packet switching   nghjp kilkhw;wy; 

253. paging  gf;fkply; 

254. paradigm / 
/  

Nfhl;ghl;Lr; rl;lfk; 

255. parallel 
implementation 

  rkhe;ju mKyhf;fk; 

256. parameter passing   gukhdf; flj;jy; 

257. parity  rkepiy 

258. password   flTr;nrhy; 

259. payment gateway     gzf; nfhLg;gdT 

Eiothapy; 

260. periodic refreshing   fhyKiw GJg;gpj;jy; 

261. peripheral device   /  Gwr; rhjdk; 

262. phablet  ngg;yl; 

263. phased implementation  /  
 

fl;l mKyhf;fy; 

264. phase modulation   epiy gz;Ngw;wk; 

265. phishing  topg;gwpj;jy; 
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268. pilot implementation   /   
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269. piracy /  fsT 

270. pirated software /   jpUl;L nkd;nghUs; 

271. plagiarism /    fUj;Jj; jpUl;L 

272. point to point 
connection 

   Xd;Wlndhd;W 

,izg;G 
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296. prototyping  %ytif khjpup 

297. proxy server   gjpyhs; Nritafk; 

298. pseudo code   Nghypf;Fwp 

299. public switch 
telephone network 
(PSTN) 

     nghJ Mspaplg;gl;l 

njhiyNgrp 

tiyaikg;G 

300. public key   nghJr; rhtp 

301. pulse code modulation     Jbg;Gf;Fwp gz;Ngw;wk; 

302. pulse width modulation     Jbg;G mfyg; 

gz;Ngw;wk; 

303. radio button   NubNah nghj;jhd; 

304. random access memory 
(RAM) 

   jw;Nghf;F mZfy; 

epidtfk; 

305. range check   tPr;R rupghu;j;jy; 

306. rapid application 
development (RAD) 

   Jupj gpuNahf tpUj;jp 

307. read only memory 
(ROM) 

   thrpg;G kl;Lk; 

epidtfk; 

308. real time   epfo;Neuk; 

309.  gjpT 

310. redo   kPsr; nra; 

311. redundancy  kpifik 

312. reference model   tiyaikg;gpd; 

fl;likg;G 

313. refreshing   Gj;Japu;g;gpj;jy; 

314. register memory   gjptfk; 

315. relational  njhlu;G> cwTepiy 

316. relational  model   cwTepiy khjpup 

317. relational database    cwTepiy juTj;jsk; 

318. relational instance   njhlu;G Kiw 

vLj;Jf;fhl;L 
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319. relational schema    njhlu;G Kiwj; jpl;lk; 

320. relationship  njhlu;GKiw 

321. remote  njhiy> J}u 

322. render  toq;F 

323. repeater  kPsp> kPl;b 

324. repetition  kPs; nray; 

325. reset button   kPsikg;Gg; nghj;jhd; 

326. retrieve  kPsg;ngW 

327. return value    jpUk;gy; ngWkhdk; 

328. reverse auction  vjpu;khw;W Vyk; 

329. ring topology   tisa ,lj;jpay; 

330. router   topg;gLj;jp> 

topr;nrYj;jp 

331. routing   topr;nrYj;jy; 

332. scanner  EZF Nehf;fp 

333. scheduler  xOq;FgLj;jp 

334. scope of variable   khwp nraw;gug;G 

335. query  tpdty; 

336. selection  njupT 

337. selector  Nju;tp> Nju;e;njLg;gp 

338. sensor  czup 

339. sequence  njhlu; 

340. sequential circuit   njhlu;r; Rw;W 

341. sequential search   tupirKiwj; Njly; 

342. server  /  Nritafk; 

343. session layer   mku;T mLf;F 

sharable pool   gfpujF nghJ ,lk; 

345. sign-magnitude   /  FwpAila tPr;rsT 
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 /  
 

346. single user-multi task  -   jdpg;gadu;-gw;gzp 

347. single user-single task  -   jdpg;gadu;-jdpg;gzp 

348. smart card   #l;bif ml;il  

349. smart phone   #l;bifj; njhiyNgrp 

350. smart system   #l;bif Kiwik 

351. social networking   r%f 

tiyaikg;ghf;fy; 

352. software  nkd;nghUs; 

353. software agent   nkd;nghUs; Kftu; 

354. sort  tupirg;gLj;J 

355. source  %yk; 

356. spiral model   RUsp khjpup 

357. spooling  Rw;Wjy; 

358. Star topology   tpd;kPd; ,lj;jpay; 

359. stepwise refinement   gbKiw ePf;fy;; 

360. storage  Nrkpg;G 

361. storage allocation   Nrkpg;G xJf;fy;    

362. stored program concept    Nrkpf;fg;gl;;l nra;epuy;;; 

vz;zf;fU 

363. structure  fl;likg;G 

364. structure chart   fl;likg;G tiuG 

365. structured  fl;likg;Gila 

366. structured query 
language( SQL) 

   fl;likg;G tpdty; 

nkhop 

367. submit button   rku;g;gpj;jy; nghj;jhd; 

368. subnet mask    cgtiy kiwKfk; 

369. sub-netting -  cgtiyaikg;G 
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370. sub-program -  Jizr; nra;epuy;  

371. sum of products (SOP)   ngUf;fq;fspd; 

$l;Lj;njhif 

372. supply chain 
management 

   tpepNahf 

rq;fpypj;njhlu; 

Kfhikj;Jtk; 

373. swapping  ,lkhw;wy; 

374. switch  Msp 

375. syntax   njhlupay; 

376. system development 
life cycle(SDLC) 

    Kiwik tpUj;jp 

tho;f;if tl;lk;  

377. table  ml;ltiz 

378. table check constraint    ml;ltiz rupghu;j;jy; 

fl;Lg;ghL 

379. tag  Xl;L 

380. Technical feasibility   njhopDl;gr; rhj;jpaf; 

fw;if 

381. telecommuting   /  
 

njhiynray; 

382. testing strategy   guPl;rpj;jy; cghak; 

383. text and font    thrfKk; vOj;JUTk; 

384. text formatting    thrf tbtikg;G 

385. text input   thrf cs;sPL 

386. normal form   ,ay;ghf;fy; tbtk; 

387. thumbnail   FWk;glk; 

388. time division 
modulation (TDM) 

   Neug; gpup;Tg; gz;ghf;fk; 

389. time sharing   Neug;gfpu;T 

390. timing   Neuf;fzpg;G 

391. top down design    NkypUe;J fPohd 

tbtikg;G 
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392. touch pad   /  njhL ml;il 

393. touch screen   njhLjpiu 

394. transaction processing 
system( TPS) 

   gupkhw;wr; nrayhf;f 

Kiwik 

395. transitive dependency   khWk; rhu;G epiy 

396. transport layer   Nghf;Ftuj;J mLf;F 

397. transport protocol   Nghf;Ftuj;J 

elg;nghOq;F 

398. tuple /  gjpT/epiu 

399. twisted pair   KWf;fpa Nrhb 

400. two’s compliment   ,uz;bd; epug;gp 

401. type check   tif rupghu;j;jy; 

402. constraint  fl;Lg;ghL tif 

403. ubiquitous computing   vq;Fk; tpahgpj;j 

fzpik 

404. undo   nray;jtpu; 

405. unguided media    topgLj;jg;glhj Clfk; 

406. uni-casting   jdpg;gug;gy; 

407. unicode /  Xw;iwf;Fwp Kiw 

408. unique constraint   jdpj;Jtf; fl;Lg;ghL 

409. unit testing   myFr; Nrhjid 

410. universal  nghJ 

411. updating   jw;fhyg;gLj;jy; 

412. user  gadu; 

413. user defined   gadu; tiuaiw 

414. validation   nry;Ygbahf;fy; 

415. variable  khwp 

416. very large scale 
integration  (VLSI) 

   
 

kpfg; ngupastpyhd 

xUq;fpizg;G 
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417. video graphic adapter 
(VGA)

  fhnzhsp tiuap 

nghUj;jp 

418. virtual community   nka;epfu; r%fk; 

419. virtual memory   nka;epfu; epidtfk; 

420. virtual storefront    nka;epfu; filKfg;G 

421. waterfall model   ePu; tPo;r;rp khjpup 

422. wave length   miy ePsk; 

423. web portal   tiy thry; 

424. web server   ,iza Nritafk; 

425. web service provider    ,iza Nrit 

toq;Fdu; 

426. white box testing     ntz;ngl;br; Nrhjpg;G 

427. world wide 
web(WWW) 

   cyfshtpa tiy 

428. uniform resource 
locator (URL) 

    rPu;ik ts 

,Ug;gplq;fhl;b 

429. uniform resource 
identifier(URI) 

   rPu;ik ts 

milahsq;fhl;b 
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