
II. 1. ÅèóâÂóèìÚóÕóÚÂóäëøćîëóä

ÂóäßòÓÚóāØäéòßØ°
ÚòÛÖòĈÈĀÖ¬ îÿæĆÂÌóÚÿÕîä° ÿÂäĀïâ ÿÛææ° ÜäñÕõêÑ°āØäéòßØ°Ã÷ĈÚĂÚÜ£ 
Å.é.1876 āØäéòßØ°ăÕÂæóãÿÜ»ÚëõćÈëČóÅòÎßøĈÚÑóÚÃîÈËöèõÖëâòãĂìâ¬Øöć
ÿËøćîâāãÈāæÂÿÃóÕèãÂòÚÿÂøîÛÉñØòÚØöØòÚĂÕ ÂóäëÚØÚóÕèãÿëöãÈĀÛÛëîÈ
ØóÈÅäòĈÈĀäÂ×úÂë¬ÈÝ¬óÚâìóëâùØäĀÜÌõà¢ÂĂÚÜ£ Å.é.1926 Āæñ ÛäõÂóä
āØäéòßØ°ÿËõÈßóÔõËã° (āÕãĂËèõØãù) ÿäõćâÖÚäñìè¬óÈÚõèãîä°Â ĀæñæîÚÕîÚ
ĂÚÜ£ Å.é.1927.  ÛäõêòØ AT&T ÿäõćâÛäõÂóäāØäéòßØ°äñìè¬óÈÜäñÿØéĂÚÜ£ 
Å.é.1935 .  ÛäõÂóäāØäéòßØ°ÃóââìóëâùØäÝ¬óÚëóãÿÅÿÛõæĂÖÚĈČóĂÚÜ£ 
Å.é.1956 ĀæñÝ¬óÚÕóèÿØöãâëøćîëóäÖòĈÈĀÖ¬Ü£ Å.é.1962 . èõéèÂäÿÅâöØùÂèòÚÚöĈ
ăÕÚČóÿäóÉóÂæèÕØîÈĀÕÈëú¬ÿëÚĂãÚČóĀëÈÉóÂÂäñÕóÚëæòÛëóãëú¬ÕóèÿØöãâ 
ĀæñÉóÂÿëÚĀÛ¬ÈÿÃÖÅÔñëú¬îõÚÿÖîä°ÿÚĆÖ

ÂóäëøćîëóäĀÛÛăäëóã
āØäéòßØ°ĀÛÛäòÈÝ÷ĈÈĀæñÿßÿÉîä°Ã÷ĈÚîãú¬ÂòÛèÈÉääèâĀæñßõâß°, èòëÕùÃòĈÚëúÈ Āæñ
ÿØÅÚõÅÂóäã¬îë¬èÚÌ÷ćÈØČóĂìÕöÃöĈÚāÕãèõÙöØóÈÿÅâö  ìîÈÜÐõÛòÖõÂóäAT&T ßòÓÚó
āØäéòßØ°ÿÅæøćîÚØöćĂÚä×ãÚÖ°ĂÚÜ£ØéèääêØöć 1940ĀÖ¬āØäéòßØ°ÕòÈÂæ¬óèăâ¬ÿÜ»ÚØöć
ÚõãâÿÚøćîÈÉóÂÂóäÃóÕË¬îÈëòÎÎóÔÂóäëøćîëóä ĂÚÜ£ØéèääêØöć 1980ÚČóăÜëú¬
ÂóäßòÓÚóÅäòĈÈãõćÈĂìÎ¬ÿâøćîÂóäëøćîëóäĀÛÛăäëóã×úÂĀÛ¬ÈÿÜ»ÚîÚùÂäâÃîÈÿÌææ°
Ì÷ćÈëæòÛëóãÝúÿäöãÂîã¬óÈîòÖāÚâòÖõäóèÂòÛè¬óÝúÿäöãÂÿìæ¬óÚòĈÚÿÅæøćîÚØöćÿßøćîØöćè¬óĀÖ¬
æñÿÌææ°ëóâóä××úÂĂËîöÂÅäòĈÈìÚ÷ćÈ  āØäéòßØ°ĀÛÛäòÈÝ÷ĈÈăÕÂæóãÿÜ»ÚØöćÚõãâîã¬óÈ
äèÕÿäĆè ÿÅâöăÕĀëÕÈÛØÛóØĂÚÂóäßòÓÚóĀÛÖÿÖîääöæõÿØöãâîõîîÚĀÛÛîòÕăà
îöÂÅäòĈÈăÕëČóìäòÛāØäéòßØ°ĀÛÛäòÈÝ÷ĈÈ

ÿØÅāÚãöāØäëóäĀæñÂóä×¬óãëČóÿÚóĀÝ¬ÚĂëËöèæòÂêÔ°
Āâè¬óÚòÂÜäñÕõêÑ°îóä°ÿÙîä° Åîä°ÚËóèÿãîäâòÚØČóÂóäë¬ÈÝ¬óÚáóßÅäòĈÈĀäÂĂÚÜ£Å.é.
1902 ÿÅäøćîÈāØäëóäØöćØČóÈóÚăÕÖòèĀäÂăÕÿÜ¢ÕÖòèĂÚÜ£Å.é. 1924  ÿÅäøćîÈāØäëóä
ÕòÈÂæ¬óèÜäòÛèÈÉäāØäéòßØ°ĂìÿìâóñÂòÛÂóäë¬ÈÝ¬óÚáóßāÕãĂËÂóä×¬óãáóßØóÈăÂæ 
Ì÷ćÈáóßāÜä¬ÈĂëÉñ×úÂÂäóÕĀæñ×¬óãĂìîãú¬ĂÚäúÜÃîÈëòÎÎóÔîõÿæĆÂØäîÚõÂë°Ì÷ćÈÛ¬ÈËöĈ
äñÕòÛÅæĈČóëöÃîÈáóß ÃîâúæîõÿæĆÂØäîÚõÂë°ÕòÈÂæ¬óè×úÂë¬ÈÝ¬óÚāÕãāØäéòßØ°ăÜãòÈĀÝ¬Ú
äòÛà¢æ°âÿÚÂóØöàáóß×¬óãÌ÷ćÈ×úÂæóÈĂÚìîÈâøÕÖ¬îăÜ  ĂÚÜ£ Å.é. 1949 ÿÅäøćîÈ×¬óã
ëČóÿÚóĀÝ¬ÚĂëËöèæòÂêÔ°ăÕäòÛÂóäĀÚñÚČóÿßøćî×îÕĀÛÛáóß  ÚèòÖÂääâÕóÚÿÅâöĂÚ
ÿØÅāÚāæãöāØäëóäÌ÷ćÈäèâ×÷Èìâ÷ÂĀæñìâ÷ÂÝÈ ÿØÅāÚāæãöÂäñÕóêÃòĈÚëúÈ Āæñ
ÿØÅāÚāæãöÖòèäòÛĀëÈîõÚØäöã°×úÂÚČóâóĂËĂÚØéèääêØöć 1970 

ÿæÿÌîä°ĀæñèõØãóÂóäÿëÚĂãÚČóĀëÈ 
ÿëÚĂãĂëÛäõëùØÙõċÌ÷ćÈÃÔñÚöĈÉòÕÿÜ»ÚāÅäÈëäóÈßøĈÚÑóÚÃîÈÂóäë¬ÈÃîâúæÝ¬óÚ
ĀëÈÿæÿÌîä°×øîÿÜ»ÚÅèóâëòâåØÙõÝæÿËõÈÿØÅÚõÅÃîÈÂóäÜÐõèòÖõ ÚòÂèõÉòã
ÕóÚÿÅâöÜäñÕõêÑ°ÿëÚĂãÚČóĀëÈÿëÚĀäÂĂÚÜ£Å.é.1970  ĀæñÖ¬îâóăâ¬Úó 
ÿëÚĂãÚČóĀëÈăÕ×úÂÝæõÖĀæñÖõÕÖòĈÈÉóÂèòëÕùìæóãËÚõÕäèâÂòÚ äñÛÛÅæøćÚ
ĀëÈäñÛÛĀäÂØöćĂìÛäõÂóäÿëöãÈ ÃîâúæĀæñèöÕõØòéÚ°ÿìÚøîāÅäÈÃ¬óãăÕ×úÂ
ÖõÕÖòĈÈĂÚÜ£Å.é.1977 ĂÚÜ¹ÉÉùÛòÚëóãÿÅÿÛõæÿëÚĂãÚČóĀëÈÿëÚÿÕöãè
ëóâóä×ë¬ÈÝ¬óÚëòÎÎóÚāØäéòßØ°, Āà¨âÃîâúæ ĀæñáóßèöÕõØòéÚ°ÉČóÚèÚ
ÚòÛæóÚ ą ÖòèăÕ

Telephotography

ĀÝÈëóãāØäéòßØ°
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èõèòÓÚóÂóäÃîÈÅîâßõèÿÖîä°
èõéèÂääâÿÅâöÂäñÖùÚÂóäÜÐõèòÖõÂóäÅČóÚèÔĀæñØČóĂìÅîâßõèÿÖîä°âöÂóäØČóÈóÚÿäĆè
Ã÷ĈÚ âöÜäñëõØÙõáóßâóÂÃ÷ĈÚ Āæñëóâóä×ìóăÕÈ¬óã  ĂÚÜ£Å.é.1939 ÅîâßõèÿÖîä°
îõÿæĆÂØäîÚõÂë°ÿÅäøćîÈĀäÂ×úÂÜäñÕõêÑ°Ã÷ĈÚØöćâìóèõØãóæòãäòÑăîāîèó  ÿÅäøćîÈÅõÕÿæÃ
ĀÛÛāÜäĀÂäâăÕßäîâÕèãÿæÃÑóÚëîÈĀæñÖääÂĀÛÛÛúæÿäõćâÜäóÂÐĂÚË¬è
ØéèääêØöć 1940  ĂÚÜ£ Å.é. 1946 ÿÅäøćîÈÅîâßõèÿÖîä°ÿËõÈÿæÃîõÿæĆÂØäîÚõÂë°ÿÅäøćîÈ
ĀäÂØöćËøćîè¬ó ENIAC ÿäõćâÕČóÿÚõÚÂóä  ĀæñÿÅäøćîÈâõÚõÅîâßõèÿÖîä°ÿÅäøćîÈĀäÂÿÜ¢ÕÖòè
ĂÚÜ£ Å.é. 1962    ĂÚÜ£Å.é. 1971 ÛäõêòØîõÚÿØæăÕÿÜ¢ÕÖòèăâāÅäāßäÿÌëÿÌîä°
ĀÛÛ 4 ÛõÖ ØöćËøćîè¬ó 4004 îòÚØöćÿÜ»ÚÚõãâëČóìäòÛÂóäĂËÈóÚÃîÈæúÂÅó ĀæñØČóĂì
ÖæóÕÅîâßõèÿÖîä°ë¬èÚÛùÅÅùæÿßõćâÃ÷ĈÚîã¬óÈâóÂĂÚØòÚØöØòÚĂÕ  ĂÚÜ¹ÉÉùÛòÚ 
ÚèòÖÂääâÕóÚØäóÚÌõëÿÖîä°, ËõÜÌõæõÅîÚ, ë¬èÚÜäñÂîÛäèâ, îùÜÂäÔ°ìÚ¬èãÿÂĆÛ
Ãîâúæ ĀæñèòëÕùÃòĈÚëúÈãòÈÅÈÕČóÿÚõÚÖ¬îăÜ

ÿØÅāÚāæãöëóäÂ÷ćÈÖòèÚČó
ÿÅâöÂ¬îĂìÿÂõÕÅèóâÿÜ»ÚăÜăÕÃîÈÂóäĀÜæÈÌõæõÅîÚĀæñÿÉîâóÿÚöãâÿÜ»ÚëóäÂ÷ćÈ
ÖòèÚČóÿßøćîÿßõćâÜäñëõØÙõáóßÃîÈÅîâßõèÿÖîä°, ÿÅäøćîÈĂË ĀæñîùÜÂäÔ°ëøćîëóäĂÚ
Ü¹ÉÉùÛòÚ   ëóäÂ÷ćÈÖòèÚČó Ì÷ćÈÖäÈÃóâÂòÛāæìñ ÿÜ»ÚÂæù¬âèòëÕùÌ÷ćÈâöëáóßÚČóăàà¨ó
ÿßõćâÃ÷ĈÚØöćîùÔìáúâõëúÈÃ÷ĈÚ  ëóäÂ÷ćÈÖòèÚČóÿìæ¬óÚöĈ×úÂäòÂêóëáóßÿßøćîØöćÉñëäóÈë¬èÚÿÂõÚ
ìäøîë¬èÚÃóÕÃîÈîõÿæĆÂÖäîÚ   ËõÜÅîâßõèÿÖîä°ĀæñèÈÉääèâ×úÂØČóÃ÷ĈÚÉóÂèòëÕùëóä
Â÷ćÈÖòèÚČó   ëóäÂ÷ćÈÖòèÚČóÿÜ¢ÕØóÈĂìë¬èÚÜäñÂîÛîõÿæĆÂØäîÚõÂë°âöÃÚóÕÿæĆÂæÈ ĀÖ¬
ØČóÈóÚÿäĆèÃ÷ĈÚßäîâØòĈÈâöÂóäĂËßæòÈÈóÚîã¬óÈâöÜäñëõØÙõáóßâóÂÃ÷ĈÚ  ÚòÂÿÅâöĂÚ
èÈÂóäîùÖëóìÂääâëóäÂ÷ćÈÖòèÚČóâöìÚóØöćÅèóâÅùâÅùÔáóßë¬èÚÜäñÂîÛ, 
ÂäñÛèÚÂóäØöćÿìâóñëâ, ÂóäĀÂăÃÜ¹Îìó ĀæñÚèòÖÂääâĂÚîùÜÂäÔ°ăâāÅä
îõÿæĆÂØäîÚõÂë°

ËõÜÌõæõÅîÚ ĀæñèÈÉääèâ
ĂÚÜ£Å.é. 1947 Éîì°Ú Ûóä°ÕöÚ, èõæÿæöãâ ËĆîÂæöã° ĀæñèîæÿÖîä° ĀÛäÖÿØÚ 
ëóÙõÖĂìÿìĆÚè¬ó ÂóäăìæÃîÈÂäñĀëăàà¨óÝ¬óÚÌõæõÅîÚëóâóä××úÂÅèÛÅùâîã¬óÈ
ÿæøîÂÿà¨ÚăÕ  ÝæÈóÚÜäñÕõêÑ°ØöćÖóââóÅøî ËõÜÌõæõÅîÚ, èÈÉääèâĀæñăâāÅä
āßäÿÌëÿÌîä° Ì÷ćÈØČóĂìÅîâßõèÿÖîä°ÅèóâÿäĆèëúÈĀæñâöÜäñëõØÙõáóßĂÚÜ¹ÉÉùÛòÚ
ÿÜ»ÚăÜăÕ   ËõÜÌõæõÅîÚ (Å.é. 1961) ÜäñÂîÛÕèã ØäóÚÌõëÿÖîä°, Öòè
ÖóÚØóÚ, ÖòèÿÂĆÛÜäñÉù ĀæñËõÜìÚ¬èãÅèóâÉČó ëäóÈÃ÷ĈÚĂÚËòĈÚÛÚĀè¬ÚÝæ÷Â
ÌõæõÅîÚĀæèÚČóÿÃóëú¬ÂäñÛèÚÂóäØóÈÿÅâöĀÛÛìæóãÃòĈÚÖîÚ  ĂÚÜ£Å.é. 1967 
ÿÅäøćîÈÅõÕÿæÃĀÛÛßÂßóÿÅäøćîÈĀäÂ×úÂëäóÈÃ÷ĈÚāÕãĂËèÈÉääèâ, îùÜÂäÔ°îõÿæĆØ
äîÚõÂë°ÃÚóÕÿæĆÂÌ÷ćÈÛääÉùØäóÚÌõëÿÖîä°ÉČóÚèÚâóÂĀæñë¬èÚÜäñÂîÛ
îõÿæĆÂØäîÚõÂë°îøćÚ ą  ĂÚË¬èÈØéèääê1980 èÈÉääèâ×úÂÚČóâóÜäñãùÂÖ°ĂËĂÚ
ÅîâßõèÿÖîä°

Éîì°Ú èîÚ ÚõèĀâÚ 
Āæñ ENIAC

II.2. ÿØÅāÚāæãöÅîâßõèÿÖîä°

ENIAC

ëóäÂ÷ćÈÖòèÚČóĀÛÛn (ë¬èÚÿÂõÚÃîÈ
îõÿæĆÂÖäîÚ)

ëóäÂ÷ćÈÖòèÚČóĀÛÛ p (ë¬èÚÃóÕÃîÈ
îõÿæĆÂÖäîÚ)
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II.3. ÿØÅāÚāæãöÅîâßõèÿÖîä°

ÉîáóßĀæñÿØÅāÚāæãöÂóäĀëÕÈÝæ
ÂóäÜäòÛÜäùÈØöćäèÕÿäĆèÃîÈÿØÅāÚāæãöÂóäĀëÕÈÝæÃîÈÅîâßõèÿÖîä°ÿÂõÕÃ÷ĈÚĂÚË¬èÈìæóã
Ü£ØöćÝ¬óÚâó ÉîáóßÂäóàà¢ÂĀÛÛëöÅèóâæñÿîöãÕëúÈâöäóÂÑóÚÛÚìæîÕáóßÃîÈ
āØäØòéÚ°  ØóÈÿæøîÂÃîÈÿØÅāÚāæãöÂóäĀëÕÈÝæìâóãäèâ×÷È ÉîáóßĀÛÛĀÛ
ëČóìäòÛĀæĆÜØĆîÜĀæñāÚÖÛù®ÂÅîâßõèÿÖîä°   ÉîáóßÝæ÷Âÿìæè (LCD) Ì÷ćÈâößøĈÚÑóÚÛÚ
ëóäÿÅâöîõÚØäöã°×úÂÜäñÕõêÑ°Ã÷ĈÚĂÚÜ£ Å.é. 1969   ÂóäßòÓÚóØöćÖóââóăÕĀÂ¬
ØäóÚÌõëÿÖîä°ĀÛÛà¢æ°âÛóÈëČóìäòÛÉîáóßÝæ÷ÂÿìæèÌ÷ćÈÉùæáóÅÃîÈáóß×úÂÃòÛÿÅæøćîÚ
āÕãØäóÚÌõëÿÖîä°ĀÖ¬æñÖòè  ÚòÂÿÅâöăÕßòÓÚóèòëÕùÝæ÷Âÿìæè, ÖòèÂäîÈëö, ËòĈèÜäòÛĀÚèāß
æõÿâîä°, ĀÝ¬ÚÂäñÉóãĀëÈĀÛÛìæ¬îßæóëÖõÂ, ĀæñÿØÅāÚæãöÉîßæóëâó

ìÚ¬èãÿÂĆÛÃîâúæ
Ãîâúæëóâóä××úÂÛòÚØ÷ÂÿßøćîØöćè¬óÃîâúæÚòĈÚëóâóä××úÂÅÚÅøÚĂÚÿèæóÖ¬îâó×óÃîâúæÚòĈÚ
Éñ×úÂĂËĀæñÉòÕÕČóÿÚõÚÂóäîã¬óÈÿÖĆâØöć  ÚèòÖÂääâÕóÚÿÅâöØČóĂìĀÚ¬ĂÉè¬óëøćîÛòÚØ÷Ââö
ÅùÔáóßëúÈ ĂËÈóÚÈ¬óãĀæñäóÅó×úÂ  ÂóäßòÓÚóØöćãõćÈĂìÎ¬ÃîÈÅèóâëóâóä×ĂÚÂóä
ÛòÚØ÷Â (ÅèóâÅâËòÕëúÈ, ÅèóâÿäĆèëúÈ, Āæñëö) à¢æ°âáóß×¬óã ëøćîÛòÚØ÷ÂÿëöãÈĀÛÛ
Āâ¬ÿìæĆÂ ĀæñÂóäÛòÚØ÷ÂáóßÕõÉõÖòæ ÚČóăÜëú¬ÅèóâÂóèìÚóÕóÚîùÜÂäÔ°ÛòÚØ÷Â   ĂÚÜ£
Å.é. 1955 ÿäāÚæÕ° Éîì°ÚëòÚ ÚòÂÜäñÕõêÑ°ËóèîÿâäõÂòÚ ĀæñÝúÛùÂÿÛõÂÕóÚÅîâßõèÿÖîä° 
ăÕßòÓÚóìÚ¬èãÃòÛÉóÚÖòèĀäÂÿßøćîĂËĂÚÂóäÿÂĆÛÃîâúæÕèãÅîâßõèÿÖîä°  ÅèóâÂóèìÚó
ØöćÖóââóâöâóÂâóãāÕãÿÊßóñÂòÛÉóÚÛòÚØ÷Â, Ā×ÛĀâ¬ÿìæĆÂĀæñ ÌöÕöäîâ (Å.é. 1984)

ÕóèÿØöãâëøćîëóä
ÂóäëøćîëóäĀÛÛÿëöãÈäñìè¬óÈØèöÜîÿâäõÂóÿìÚøîÂòÛØèöÜîøćÚ ą âö
äóÅóĀßÈÉÚÂäñØòćÈØéèääêØöć 1960   ĂÚÜ£Å.é.1962 ÕóèÿØöãâ
ëøćîëóäÕèÈĀäÂÃîÈāæÂËøćîè¬óÿØæëÖóä° ×úÂë¬ÈÃ÷ĈÚëú¬èÈāÅÉä  ÿÅâöâö
ìÚóØöćÉòÕìóèòëÕùÿËõÈāÅäÈëäóÈ (āæìñÝëâ, ßæóëÖõÂ ĀæñèòëÕùÃòĈÚ
ëúÈîøćÚ ą ) ë¬èÚÜäñÂîÛÅîâßõèÿÖîä°Āæñë¬èÚÜäñÂîÛîõÿæĆÂîØäî
ÚõÂë° ĀæñÿØÅāÚāæãöÿËøĈîÿßæõÈØöćÉČóÿÜ»ÚÖ¬îÂóäÜæ¬îãÕóèÿØöãâ  
ÕóèÿØöãâëøćîëóäĀëÕÈÛØÛóØØöćëČóÅòÎĂÚÂóäĀÝ¬ÃãóãÃîÈÂóä
ÖõÕÖ¬îØóÈāØäéòßØ°ØòĈÈáóãĂÚĀæñäñìè¬óÈÜäñÿØé äèâ×÷ÈÂóäĀßä¬
áóßāØäØòéÚ°ÉÚÂäñØòćÈØéèääêØöć1990   ĂÚÜ¹ÉÉùÛòÚ ÕóèÿØöãâ
ëøćîëóä ăÕÿßõćâÛØÛóØÖ¬ÂóäĀßä¬áóßāØäØòéÚ° äèâ×÷ÈÂóäĀßä¬
ëòÎÎóÔāÕãÖäÈăÜãòÈÉóÚÕóèÿØöãâØöćÖõÕÖòĈÈÖóâÛóÚĀæñāØäØòéÚ°
ĀÛÛÕõÉõØòæ

ÕóèÿØöãâ GPS ÛÚ
èÈāÅÉä

ÂóäÝæõÖÕóèÿØöãâ GPS


