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ĪńŘĚȮ1 ĶŃħńĭȮėŊŀȮĶŃħńĭĮĶŃĩĴĻŉĔļŅȮĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĨƟĬȮȮŐĸŃĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵ 
 ĔŅĶŐĕƞĚĕńĬŀŀĔŏĮƦĬȮ1 ĶŃħńĭȮėŊŀ 
 1. ĶŃħńĭĮĶŃĩĴĻŉĔļŅȮŏĮƦĬĔŅĶŐĕƞĚĕńĬŏėĶŊŗŀĚĶƞŀĬȮĮĶŃĔŀĭħƟĺĵȮ3 ĔĨŇĔŅȮħńĚĬňŘ 
  1) ŏėĶŊŗŀĚĶƞŀĬŐĭĭŏħŇĬĨŅĴ 
  2) ŏėĶŊŗŀĚĶƞŀĬĮĶŃŏĳĪĶŃĵŃĪŅĚŀńĨĶŅĶƞŀĬ 
  3) ŏėĶŊŗŀĚĶƞŀĬĮĶŃŏĳĪĶƞŀĬĬŅĬ 
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 2. ĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĨƟĬȮŏĮƦĬĔŅĶŐĕƞĚĕńĬŏėĶŊŗŀĚĭŇĬıĸńĚĵŅĚȮĮĶŃĔŀĭħƟĺĵȮ2 ĔĨŇĔŅȮħńĚĬňŘ 
  1) ŏėĶŊŗŀĚĭŇĬıĸńĚĵŅĚȮĮĶŃŏĳĪĽŅĴĴŇĨŇȮ&1D) ĮĸƞŀĵŀŇĽĶŃ 
  2) ŏėĶŊŗŀĚĭŇĬıĸńĚĵŅĚȮĮĶŃŏĳĪĭŇĬĬŅĬȮĮĸƞŀĵŀŇĽĶŃ 
 1,ȮĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮŏĮƦĬĔŅĶŐĕƞĚĕńĬŀŅĔŅĻĵŅĬĭńĚėńĭħƟĺĵĺŇĪĵŋȮĮĶŃŏĳĪĭŇĬĭĶĶĪŋĔĽńĴĳŅĶŃ 

 
įĸĪňŗėŅħĺƞŅěŃœħƟĶńĭ 
 ĔŅĶŐĕƞĚĕńĬĬńĔĭŇĬĬƟŀĵȮĽıģ,ȮĚŅĬĻŇĸĮľńĨĩĔĶĶĴĬńĔŏĶňĵĬȮėĶńŘĚĪňŗȮ67 ĮƖĔŅĶĻŉĔļŅȮ2560ȮȮœħƟĔŜŅľĬħŒľƟȮȮȮȮȮȮȮȮȮȮȮȮȮ
įŌƟŏĕƟŅŐĕƞĚĕńĬěŃĨƟŀĚĽĶƟŅĚŐĸŃĮĶŃĔŀĭŏėĶŊŗŀĚĭŇĬħƟĺĵĨĬŏŀĚĪŋĔĪňĴȮĞŉŗĚĔŅĶĮĶŃĔŀĭŏėĶŊŗŀĚĭŇĬěŃĪŜŅŒľƟĬńĔŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮ
œħƟŏĶňĵĬĶŌƟŐĸŃİƗĔİĬĮĶŃĽĭĔŅĶĦƢȮȮĽĶƟŅĚĪńĔļŃȮėĺŅĴĶŌƟȮėĺŅĴĝŜŅĬŅĠȮŐĸŃœħƟĶńĭĮĶŃĽĭĔŅĶĦƢĨĶĚȮħńĚĨƞŀœĮĬňŘ 

1. ĪńĔļŃŏĭŊŘŀĚĨƟĬŐĸŃŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĔŅĶĮĶŃĔŀĭŏėĶŊŗŀĚĭŇĬȮėŊŀ 
1) ĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĕńŘĬıŊŘĬģŅĬ 
2) ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĶŊŗŀĚĽƞĺĬĮĶŃĔŀĭĨƞŅĚȮŕȮĕŀĚŏėĶŊŗŀĚĭŇĬ 
3) ĪńĔļŃŒĬĔŅĶŀƞŅĬŐĭĭŐĮĸĬŐĸŃĴŅĨĶŅĽƞĺĬĔŅĶĺńħ 
4) ĪńĔļŃėĺŅĴĶŌƟħƟŅĬŀŅĔŅĻıĸĻŅĽĨĶƢĕńŘĬıŊŘĬģŅĬȮľĸńĔĔŅĶĭŇĬŏĭŊŘŀĚĨƟĬ 
5) ĪńĔļŃĔŅĶĭńĚėńĭĪŇĻĪŅĚĕŀĚŏėĶŊŗŀĚĭŇĬȮ 

 2. ĬńĔŏĶňĵĬœħƟĶńĭĔŅĶĮĸŌĔİƤĚĪńĔļŃŐĸŃėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮėŊŀȮ 
 1) ĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮĴňėĺŅĴĶńĭįŇħĝŀĭȮĪŜŅĚŅĬĶƞĺĴĔńĭėĬŀŊŗĬœħƟȮĨĶĚĨƞŀŏĺĸŅȮĴňĶŃŏĭňĵĭȮĺŇĬńĵȮŀħĪĬȮĴňĽĴŅīŇ 
 2) ĴňėĺŅĴĞŊŗŀĽńĨĵƢȮœĴƞŏŀŅŏĮĶňĵĭėŌƞŐĕƞĚĕńĬȮĴňĬŘŜŅŒěĬńĔĔňĿŅ 
 3) ĪńĔļŃŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟěŅĔĔŅĶĮĶŃĔŀĭŏėĶŊŗŀĚĭŇĬ 
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Ҿ҆ҥҹӆү҉ҥӤүқҿҜҜҾҖҶқҗҴң  

Walkalong Glider  
 

ӀҖҤ ҬӋҴқҳ҃ҠҳҔқҴқҩҳҗ҃ ҥҥң҃ ҴҥҊҳҖ҃ ҴҥҪҸ҃ҫҴ 
 

ê  ҥҲҖҳҜҌҳӮқ  ҝ.1-ҝ.3 

 
 

ê  ҩҳҗҘҺҝҥҲҬ҉҆Ө 
   ҥҲҭҩӤҴ҉҃ҴҥҙӋҴ҃ҶҊ҃ҥҥңқҷӇ қҳ҃ҾҥҷҤқҊҲӂҖӥ̓ ҩҴңҥһӥҿҧҲҙҳ҃ҫҲ Җҳ҉қҷӇ  
Ṝ ҃Ҵҥүү҃ҿҜҜҿҧҲҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

Ṝ ҃ҴҥҩҳҖҿҧҲ҃Ҵҥ҆ӋҴқҩҕ 

Ṝ ҃ҴҥҙҖҬүҜҿҧҲҝҥҳҜҝҥҺ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

Ṝ ҃ҴҥқӋҴҾҬқүҞҧ҃ҥҲҜҩқ҃Ҵҥүү҃ҿҜҜҿҧҲҞҧҧҳҠҚӨ 
 

ê  ҊҺҖңҺӤ҉ҭңҴҤ҃ҴҥҾҥҷҤқҥһӥ 

        ҾҠҹӆүӁҭӥҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқӁҌӥ⌂┴∑┼™┤≡∏┤⅔⌂┴∏≠┤⌐┤⌡∂≡  ( Scientific Method ) Ӂҭӥңҷ҆ҩҴңҥһӥ 

Ҿ҃ҶҖҙҳ҃ҫҲ ҆ҶҖҿ҃ӥҝҳҏҭҴ ҾҠҹӆүҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҿҜҜҾҖҶқҗҴң ҙҷӆҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқҝҥҲҖҶҫҒӨҿҧҲ

ҠҳҔқҴ҄ҸӇқҾү҉ 
 

 

ê  ҬҴҥҲҬӋҴ̓ ҳҏ 
 Ҿ҆ҥҹӆү҉ҥӤүқҿҜҜҾҖҶқҗҴңҾҝӅқҾ҆ҥҹӆү҉ҥӤүқҠҹӇқҒҴқҙҷӆӂңӤңҷҿҥ҉҄ҳҜ(ңүҾҗүҥӨҭҥҹүҾ҆ҥҹӆү҉ҤқҗӨ) 
ҳ҄ҜҾ̓ҧҹӆүқҿҧҲҜҶқӂҖӥӀҖҤүҴҪҳҤҿҥ҉Ҥ҃ (lift ) ҃ҴҥҙҷӆҊҲҙӋҴӁҭӥҾ҆ҥҹӆү҉ҥӤүқҾ҆ҧҹӆүқҙҷӆӂҝ҄ӥҴ҉ҭқӥҴ ҊҲҗӥү҉
үҴҪҳҤҿҥ҉ҋҺҖҙҷӆӂҖӥңҴҊҴ҃қӋӇҴҭқҳ҃҄ ү҉Ҿ̓ҥҹӆү҉ҥӤүқ҃ҥҲҙӋҴҗӤүҿҥ҉ӀқӥңҘӤҩ҉҄ү҉Ӏҧ҃ҿҧҲҾ҃ҶҖҊҴ҃ҿҥ҉Җҳқ

҄ү҉҃ҥҲҿҬүҴ҃ҴҪҙҷӆҾ҆ҧҹӆүқҞӤҴқҿҞӤқҩҳҬҖҺҠҹӇқҾҥҷҤҜ (board) ҙҷӆҞһӥ҆ҩҜ҆ҺңҘҹүӂҩӥӁқҧҳ҃ҫҕҲҾүҷҤ҉҃ҳҜҠҹӇқ
Ӏҧ҃ Ҿңҹӆү҃ҥҲҿҬүҴ҃ҴҪҝҲҙҲ҃ҳҜҬҶӆ҉҃ҷҖ҄ҩҴ҉ ҃ӅҊҲҾҝҧҷӆҤқҙҶҪҙҴ҉҃ҴҥҾ҆ҧҹӆүқҙҷӆ҄ҸӇқҖӥҴқҜқ ҙӋҴӁҭӥҾ҃ҶҖ
ҿҥ҉Җҳқҙҷӆҝҷ҃Ҿ҆ҥҹӆү҉ҥӤүқ ҿҧҲҥӤүқӂҝ҄ӥҴ҉ҭқӥҴӀҖҤҞһӥҾҧӤқҊҲҬҴңҴҥҘҜҳ҉҆ҳҜ ӁҭӥӂҝӁқҙҶҪҙҴ҉ӁҖ҃ӅӂҖӥӀҖҤ

҃ҴҥҝҥҳҜңҺңҿҧҲү҉ҪҴ҄ү҉ҿҞӤқҩҳҬҖҺҠҹӇқҾҥҷҤҜ 
 

 

 
ê  ҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ 
Ṝ ҬӋҴҭҥҳҜҞһӥҊҳҖ҃ ҶҊ҃ ҥҥң 

o үҺҝ҃ҥҕӨҿҧҲҊүҢҴҠҬӋҴҭҥҳҜҋҴҤ҃ ҴҥҊҳҜҾҩҧҴӁқ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ҿҧҲҿ҄Ӥ҉҄ҳқ 

o ҊүҢҴҠҬӋҴҭҥҳҜҿҬҖ҉ ҬҘҶҗҶҿҧҲҞҧ҃Ҵҥҿ҄Ӥ҉҄ҳқ҄ү҉ҙҺ҃ҙҷңӁқ҄ҕҲҙҷӆҙӋҴ҃Ҵҥҿ҄Ӥ҉҄ҳқ 

o ү̓ңҠҶҩҾҗүҥӨҬӋҴҭҥҳҜ҃ҴҥҝҥҲңҩҧҞҧ  



 

ĻŇĸĮľńĨĩĔĶĶĴĬńĔŏĶňĵĬ ėĶńŘĚĪňŗ 47 ĮƖĔŅĶĻŉĔļŅ 0360 ĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮ&ĬńĔĭŇĬĬƟŀĵȮĽıģ,'ȮȮľĬƟŅȮȮ8 

 

o қҴҮҶ҃ҴҭҥҹүӀҝҥҿ҃ҥңҊҳҜҾҩҧҴ 
o Ҿ҆ҥҹӆү҉ҠҶңҠӨ (Printer) ҿҧҲ҃ҥҲҖҴҫ҄қҴҖ A4  

o ҿҜҜҾү҃ҬҴҥҗӤҴ҉ ӄ ӂҖӥҿ҃Ӥ ҿҜҜҧ҉ҙҲҾҜҷҤқ , ҿҜҜҜҳқҙҸ҃҆Ҳҿққ, ҿҜҜҬҥҺҝҞҧ҃Ҵҥ
ҿ҄Ӥ҉҄ҳқ ұҧұ 

o ҥ҃ҩҤҊҥҴҊҥҭҥҹүҬҶӆ҉ҙҷӆӁҌӥ҉ҴқҙҖҿҙқӂҖӥ ҊӋҴқҩқ 5 үҳқ 

o ҭӤҩ҉ҩ҉҃ҧңҾҬӥқҞӤҴқҪһқҤӨ҃ҧҴ҉ 70 ҾҍқҗҶҾңҗҥ ҄үҜҧӤҴ҉ҭӤҩ҉Ҭһ҉ҊҴ҃ҠҹӇқ 1 Ҿңҗҥ 
o ҾҬҴҬһ҉ 1.20 Ҿңҗҥ ңҷ҆ҴқҠҴҖҩҴ҉ҭӤҴ҉҃ҳқ 1.20 Ҿңҗҥ 

o ҿҞӤқҩҳҬҖҺҠҹӇқҾҥҷҤҜ (board) ҊӋҴқҩқ 4 ҿҞӤқ ҄қҴҖӂңӤқӥүҤ҃ҩӤҴ 50 x 50 ҍң. 
 

Ṝ ҬӋҴҭҥҳҜҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҊҲҗӥү҉ҾҗҥҷҤңҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ Җҳ҉қҷӮ 

 

o ҩҳҬҖҺ үҺҝ҃ҥҕӨ Ҿ҆ҥҹӆү҉ңҹү ӂҖӥӀҖҤӂңӤҊӋҴ҃ҳҖ  ҬҴңҴҥҘҬӂҧҖӨҿҞӤқӀҡңҭҥҹүҩҳҬҖҺүҹӆқӁҖңҴӂҖӥ
ӀҖҤӁҭӥңҷ҄қҴҖӂңӤқӥүҤ҃ҩӤҴ҃ҥҲҖҴҫ A4 ҿҧҲӂңӤҾҝӅқҩҳҬҖҺҙҷӆҗҳҖҾҗҥҷҤңҭҥҹүҙӋҴҾ҆ҥҹӆү҉ҭңҴҤ

ӂҩӥӀҖҤҾҋҠҴҲ  

o ҃ҥҲҖҴҫ A4  
o үҺҝ҃ҥҕӨ җҳҖ҃ҥҲҖҴҫ ҾҌӤқ ҃ҥҥӂ҃ҥ  

o Ҿҙҝ҃Ҵҩ 

o ҖҶқҬү, ҝҴ҃҃Ҵ, ҩ҉ҾҩҷҤқ ҭҥҹүүҺҝ҃ҥҕӨҬӋҴҭҥҳҜҾ҄ҷҤқҿҜҜ 

o үҺҝ҃ҥҕӨүҹӆқҙҷӆҊӋҴҾҝӅқ  

o ӂңӤүқҺҏҴҗӁҭӥқӋҴҿҜҜҾ҆ҥҹӆү҉ҥӤүқҾ҄ӥҴңҴҾҝӅқҗҳҩүҤӤҴ҉ӁқҬқҴң 

 

ê  ҄ҳӮқҗүқ҃ҴҥҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҥҴҤ҉Ҵқҗҳҩ ҕ ҊҺҖҧ҉ҙҲҾҜҷҤқ  

Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ Ҿ҄ӥҴӂҝқҳӆ҉ӁқҠҹӇқҙҷӆҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҥӤүқ  

Ṝ җҥҩҊҩҳҬҖҺ ҿҧҲүҺҝ҃ҥҕӨ ҙҷӆҙҷңҾҗҥҷҤңңҴӁҭӥҾҝӅқӂҝҗҴңҾ҉ҹӆүқӂ҄(ӂңӤүқҺҏҴҗӁҭӥқӋҴҿҜҜҾ҄ӥҴңҴ) 

Ṝ ҃ҥҥң҃Ҵҥ ҊҳҜҾҩҧҴҾҥҶӆңӁҭӥҙӋҴ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҠҥӥүң҃ҳқ ҿҧҲҙҖҬүҜҢҴҤӁқҾҩҧҴ 30 қҴҙҷ 

Ṝ ҾңҹӆүҭңҖҾҩҧҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ қӋҴҾ̓ҥҹӆү҉ҥӤүқҬӤ҉Ӂҭӥ҃ҥҥң҃ҴҥҙӋҴҬҳҏҧҳ҃ҫҕӨҜқҾ҆ҥҹӆү҉ҜҶқҥӤүқ

ҙҷӆңҷҬҶҙҚҶӊҾ҄ӥҴҿ҄Ӥ҉҄ҳқ 

Ṝ ҥ҃ҥң҃ҴҥҌҷӇҿҊ҉ҧӋҴҖҳҜ҃Ҵҥҿ҄Ӥ҉҄ҳқ  
Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҾ҄ӥҴҝҥҲҊӋҴҙҷӆҿҧҲҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқҖӥҩҤүҺҝ҃ҥҕӨҝҧӤүҤ 

Ṝ ҙҷңҿ҄Ӥ҉҄ҳқҗӥү҉Ҿ҄ӥҴҿ҄Ӥ҉҄ҳқҾ҆ҥҹӆү҉ҥӤүқҙҳӇ҉ 2 ҝҥҲҾҢҙ  

Ṝ ҙҷңҿ҄Ӥ҉҄ҳқҗӥү҉Ҿ҄ӥҴҥҳҜҾҧҹү҃҆ӋҴҘҴң-җүҜҩҶҌҴ҃Ҵҥҙҷӆ҃ҥҥң҃Ҵҥ҃ӋҴҭқҖ (җҴң҄ӥү҃ӋҴҭқҖҙҳӆҩӂҝ
҄ӥү 7 ӁқҭқӥҴҙҷӆ 4 ) 

Ṝ ҿҗӤҧҲҙҷңҾ҄ӥҴҿ҄Ӥ҉҄ҳқҾ҆ҥҹӆү҉ҥӤүқҙҳӇ҉ 2 ҝҥҲҾҢҙӂҖӥҝҥҲҾҢҙҧҲ 3 ҥүҜ ӀҖҤ 1 ҥүҜҊҲҿ҄Ӥ҉҄ҳқ
ҾҥҷҤ҉ҧӋҴҖҳҜҊҴ҃ҙҷңҿҥ҃ҊқҘҸ҉ҙҷңҬҺҖҙӥҴҤ (ҝҥҲҾҢҙҙҷӆ 1 ӁҌӥҾҩҧҴӂңӤҾ҃Ҷқ 3 қҴҙҷ ӁқҿҗӤҧҲҥүҜ) 

Ṝ Ҿңҹӆүҙҷңҿ҄Ӥ҉҄ҳқҾҬҥӅҊӁқҿҗӤҧҲҥүҜӁҭӥ҃ҥҥң҃ҴҥҿҊӥ҉ҞҧҬҘҶҗҶ҃Ҵҥҿ҄Ӥ҉҄ҳқӁҭӥҙҷңҠҥӥүңҙҳӇ҉ҾҍӅқҌҹӆү

ҥҳҜҙҥҴҜҬҘҶҗҶ҃Ҵҥҿ҄Ӥ҉҄ҳқҿҧҲ҃ҥҥң҃ҴҥҙӋҴ҃ҴҥҜҳқҙҸ҃ҬҘҶҗҶҬӋҴҭҥҳҜӁҌӥӁқ҃Ҵҥ̓ҶҖ̓ҲҿққҗӤүӂҝ  
Ṝ ҾңҹӆүҊҜ҃Ҵҥҿ҄Ӥ҉҄ҳқӁқҿҗӤҧҲҥүҜ ӁҭӥҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳққӋҴҾ҆ҥҹӆү҉ҥӤүқӂҝӁҭӥ҃ ҥҥң҃ҴҥҗҥҩҊ҆ҺҕҬңҜҳҗҶ 
ҿҧҲӁҭӥҧ҉ҌҹӆүҥҳҜҙҥҴҜҞҧ҃ҴҥҗҥҩҊҬүҜ  

 

ҥһҝҿҜҜ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҃ҶҊ҃ҥҥңҙҷӆ 1 (ҿҜҜҞҊҏҢҳҤ) 

  ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ҆қҙҷӆ 1 ҃ҖҝҺӤңҾҥҶӆңҊҳҜҾҩҧҴҖӥҩҤҗқҾү҉ҿҧҲҜҳ҉̓ҳҜҾ̓ҥҹӆү҉ҥӤүқҿҜҜӂҝҗҴңҾҬӥқҙҴ҉
ҙҷӆ҃ӋҴҭқҖ ӀҖҤҊҲҗӥү҉ҞӤҴқҬҶӆ҉҃ҷҖ҄ҩҴ҉җӤүӂҝқҷӇ 
         1. ҬҶӆ҉҃ҷҖ҄ҩҴ҉ҭңҴҤҾҧ҄  1-2 (ҭҧҳ҃/҃ҥҩҤ) ӁҭӥҜҳ҉҆ҳҜҾ҆ҥҹӆү҉ҥӤүқүӥүңҭҧҳ҃/҃ҥҩҤӂҝҗҴң

ҾҬӥқҙҴ҉ҙҷӆ҃ӋҴҭқҖ 
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         2. ҬҶӆ҉҃ҷҖ҄ҩҴ҉ҭңҴҤҾҧ҄ 3 (ҧҩҖҭӤҩ҉) җӥү҉Ҝҳ҉҆ҳҜӁҭӥҾ҆ҥҹӆү҉ҥӤүқҧүҖҭӤҩ҉ӀҖҤҙҷӆҞһӥҿ҄Ӥ҉҄ҳқҗӥү҉
үӥүңҭӤҩ҉үү҃ӂҝҥҳҜҾңҹӆүҾ̓ҥҹӆү҉ҥӤүқҠӥқҭӤҩ҉үү҃ӂҝҿҧӥҩ ҿҧӥҩҜҳ҉̓ҳҜҾ̓ҥҹӆү҉ҥӤүқӂҝҤҳ҉ҬҶӆ҉҃ҷҖ҄ҩҴ҉ҧӋҴҖҳҜ

ҘҳҖӂҝ 
         3. ҬҶӆ҉҃ҷҖ҄ҩҴ҉ҭңҴҤҾҧ҄ 4-5 (ҭҧҳ҃/҃ҥҩҤ) ӁҭӥҜҳ҉҆ҳҜҾ҆ҥҹӆү҉ҥӤүқүӥүңҭҧҳ҃/҃ҥҩҤӂҝҗҴң
ҾҬӥқҙҴ҉ҙҷӆ҃ӋҴҭқҖ 

         4. ҬҶӆ҉҃ҷҖ҄ҩҴ҉ҭңҴҤҾҧ҄ 6 (҆Ҵқ҄ӥҴң) ҊҲҗӥү҉Ҝҳ҉҆ҳҜҾ҆ҥҹӆү҉ҥӤүқӁҭӥ҄ ӥҴң҆Ҵқҙҷӆ҃ӋҴҭқҖӀҖҤҞһӥ
Ҿ҄ӥҴҿ҄Ӥ҉҄ҳқҊҲҗӥү҉ҧүҖӁҗӥ̓ Ҵқүү҃ӂҝҥҳҜҾ҆ҥҹӆү҉ҥӤүқҾҙӤҴқҳӇқ (ҭӥҴңҩҶӆ҉үӥүңҾҬҴ) ҿҧӥҩҜҳ҉҆ҳҜҾ҆ҥҹӆү҉ҥӤүқ
ӂҝҤҳ҉ҬҶӆ҉҃ҷҖ҄ҩҴ҉ҧӋҴҖҳҜҘҳҖӂҝ 

          5. ҬҶӆ҉҃ҷҖ҄ҩҴ҉ҭңҴҤҾҧ҄ 7 (ҭҧҳ҃/҃ҥҩҤ) ӁҭӥҜҳ҉҆ҳҜҾ҆ҥҹӆү҉ҥӤүқүӥүңҭҧҳ҃/҃ҥҩҤ ӂҝҗҴң
ҾҬӥқҙҴ҉ҙҷӆ҃ӋҴҭқҖҾҠҹӆү҃ҧҳҜӂҝҤҳ҉ҊҺҖҾҥҶӆңҗӥқ ҿҧҲҬӤ҉Ҿ̓ҥҹӆү҉ҥӤүқӁҭӥ҃ҳҜҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ̓қҙҷӆ 2 ҕ җӋҴҿҭқӤ҉

ҙҷӆ҃ӋҴҭқҖ ӀҖҤҙҷӆҾ҆ҥҹӆү҉ҥӤүқҤҳ҉үҤһӤӁқүҴ҃ҴҪ 
          6. ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ҆қҙҷӆ 2 ҊҲҗӥү҉Ҝҳ҉ҳ̓ҜҾ̓ҥҹӆү҉ҥӤүқҞӤҴқҬҶӆ҉҃ҷҖ҄ҩҴ҉ҭңҴҤҾҧ҄ҙҷӆ 1-7 үҷ҃҆ҥҳӇ҉  
Ҿңҹӆү҃ҧҳҜҗҳҩңҴҊқҘҸ҉ҊҺҖҾҥҶӆңҗӥқ ҊҲҗӥү҉ӁҌӥңҹү҄ ӥҴ҉ӁҖ҄ ӥҴ҉ҭқҸӆ҉ҊҳҜҾ̓ҥҹӆү҉ҥӤүқҿҧӥҩ ҊҸ҉҃ҖҝҺӤңҭҤҺҖҾҩҧҴ 

ҾҩҧҴҙҷӆӂҖӥҘҹүҾҝӅқҬҘҶҗҶҾҩҧҴ҄ү҉҃Ҵҥҿ҄Ӥ҉҄ҳқ 

 
ҥһҝҿҜҜҊӋҴҧү҉ҬқҴңҿ҄Ӥ҉҄ҳқ Walkalong Glider  

 (҆ҕҲ҃ҥҥң҃ҴҥҬқҴңҬҴңҴҥҘҝҥҳҜҾҝҧҷӆҤқҬқҴңҿ҄Ӥ҉҄ҳқӁҭӥҾҭңҴҲҬң҃ҳҜҠҹӇқҙҷӆ) 

 

ê  ҃ҴҥҩҳҖҿҧҲҝҥҲҾңҶқҞҧ 
Ṝ ҊҳҜҾҩҧҴ҃ҴҥҥӤүқӁқүҴ҃ҴҪӁҭӥҜҳқҙҸ҃ҾҝӅқҩҶқҴҙҷҘҸ҉ҙҪқҶҤң  2  җӋҴҿҭқӤ҉   

Ṝ ҿҗӤҧҲҙҷңҊҲҿ҄Ӥ҉҄ҳқӂҖӥ 3  ҆ҥҳӇ҉  ӀҖҤқӋҴҾҩҧҴҙҷӆқӥүҤҙҷӆҬҺҖңҴ҆ӋҴқҩҕ҆Ҳҿққ ҭҴ҃ҾҩҧҴҾҙӤҴ҃ҳқ             
ӁҭӥҖһҾҩҧҴӁқҧӋҴҖҳҜҥү҉ҧ҉ӂҝңҴҠҶҊҴҥҕҴ҃ҴҥҊҳҖүҳқҖҳҜҞҧ҃Ҵҥҿ҄Ӥ҉҄ҳқ 

Ṝ Ҵ҃ҥҬҶӇқҬҺҖҬҢҴҠ҃ Ҵҥҿ҄Ӥ҉҄ҳқ 

o Ҿ҆ҥҹӆү҉ҥӤүқҜҶқүү҃қү҃҃ҥүҜҬқҴңҗҴңҙҷӆ҃ҥҥң҃Ҵҥ҃ӋҴҭқҖ ҿҧҲӂңӤҬҴңҴҥҘҜҳ҉҆ҳҜӁҭӥ
҃ҧҳҜңҴӂҖӥ 

12 ȮŏĴĨĶ 
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o Ҿ̓ҥҹӆү҉ҥӤүқҗ҃ҠҹӇқҭҥҹүҬҳңҞҳҬҠҹӇқ,ҿҞӤқҜҳ҉҆ҳҜҩҳҬҖҺҠҹӇқҾҥҷҤҜ,ҟҴҞқҳ҉ҭӥү҉,ҧӋҴҗҳҩҞһӥҾ҄ӥҴ
ҿ҄Ӥ҉҄ҳқ,ҬҶӆ҉҃ҷҖ҄ҩҴ҉җӤҴ҉ ӄ 
 

 

҆Ҳҿққ  40 ҆Ҳҿққҿ҄Ӥ҉҄ҳқҝҥҲҾҢҙҙҷӆ  1  ӀҖҤӁҌӥҬһҗҥ 
 

 ҾҩҧҴҙҷӆқӥүҤҙҷӆҬҺҖ҄ү҉ҙҷңҙҷӆҌқҲҾҧҶҪ 

ҾҩҧҴҙҷӆқӥүҤҙҷӆҬҺҖ҄ү҉ҙҷңҿ҄Ӥ҉҄ҳқ 

 
ҥһҝҿҜҜ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҃ҶҊ҃ҥҥңҙҷӆ  2  (ҿҜҜҥӤүқӂ҃ҧ)   

ǒ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҗӥү҉қӋҴҾ̓ҥҹӆү҉ҥӤүқңҴҝҧӤүҤҗҥ҉ҊҺҖҾҥҶӆңҗӥқ ҾңҹӆүҾҥҶӆңҝҧӤүҤҿҧҲ҃ӥҴҩҾҖҶқҭӥҴңӁҌӥҬӤҩқ
ӁҖ ӄ ҄ү҉ҥӤҴ҉҃ҴҤҿҧҲҿҞӤқ̓ҩҜ̓ Һң ӀҖқҭҥҹүҬҳңҞҳҬҾ̓ҥҹӆү҉ҥӤүқ 

ǒ ӁҭӥҜҳ҉̓ҳҜҾ̓ҥҹӆү҉ҥӤүқҗҴңҾҬӥқҙҴ҉ҊқңҴҘҸ҉ҾҬӥқ҃ ӋҴҭқҖҭҤҺҖ҆ҩҜ҆Һң(ҭӥҴңҾҭҤҷҤҜҾҬӥқҿҧҲ҃ӥҴҩ
ӥ҄ҴңҾҬӥқҭҤҺҖ̓ҩҜ̓ Һң) ӁҭӥҝҧӤүҤӁҭӥҾ҆ҥҹӆү҉ҥӤүқӁҭӥҥӤүқӂҝ҄ӥҴ҉ҭқӥҴҖӥҩҤҿҥ҉ҾҋҹӆүҤҿҧҲҥӤҩ҉ҭҧӤқ

ҊқҾ̓ҥҹӆү҉ҥӤүқҬҳңҞҳҬҠҹӇқ  

ǒ ҩҳҖҥҲҤҲҙҴ҉ҙҷӆӂҖӥҊҴ҃ҊҺҖҾҬӥқҭҤҺҖҘҸ҉ҊҺҖҙҷӆҾ̓ҥҹӆү҉ҥӤүқҊүҖ ҿҧӥҩҜҳқҙҸ҃ҥҲҤҲҙҴ҉ҙҷӆӂҖӥҾҝӅқҬҘҶҗҶ
҃Ҵҥҿ҄Ӥ҉҄ҳқ 

ǒ Ҿ҆ҥҹӆү҉ҥӤүқҙҷӆүү҃қү҃҃ҥүҜҙҷӆ҃ӋҴҭқҖҊҲӂңӤңҷҬҘҶҗҶ҃Ҵҥҿ҄Ӥ҉҄ҳқӁқҥүҜқҳӇқ ӄ 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 

ê  ҃ҴҥҩҳҖҿҧҲҝҥҲҾңҶқҞҧ 
Ṝ ҿҗӤҧҲҙҷңҊҲҥӤүқӂҖӥ  3  ҆ҥҳӇ҉ ӀҖҤқӋҴҥҲҤҲҙҴ҉ҙҷӆӂ҃ҧҙҷӆҬҺҖ҄ү҉ҙҷңқҳӇқңҴ̓ҶҖ̓ӋҴқҩҕ҆Ҳҿққ  
Ṝ Ҵ҃ҥҬҶӇқҬҺҖҬҢҴҠ҃ ҴҥҜҶқ 

o Ҿ҆ҥҹӆү҉ҥӤүқҜҶқүү҃қү҃҃ҥүҜҬқҴңҗҴңҙҷӆ҃ҥҥң҃Ҵҥ҃ӋҴҭқҖ ҿҧҲӂңӤҬҴңҴҥҘҜҳ҉҆ҳҜӁҭӥ
҃ҧҳҜңҴӂҖӥ 

o Ҿ̓ҥҹӆү҉ҥӤүқҗ҃ҠҹӇқҭҥҹүҬҳңҞҳҬҠҹӇқ ,ҿҞӤқҜҳ҉҆ҳҜҩҳҬҖҺҠҹӇқҾҥҷҤҜ,ҟҴҞқҳ҉ҭӥү҉,ҧӋҴҗҳҩҞһӥҾ҄ӥҴ

ҿ҄Ӥ҉҄ҳқ,ҬҶӆ҉҃ҷҖ҄ҩҴ҉җӤҴ҉ ӄ 
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҆Ҳҿққ 40 ҆Ҳҿққҿ҄Ӥ҉҄ҳқҝҥҲҾҢҙҙҷӆ 2  ӀҖҤӁҌӥҬһҗҥ 
 

 ҥҲҤҲҙҴ҉ҙҷӆҖҷҙҷӆҬҺҖ҄ү҉ҙҷңҿ҄Ӥ҉҄ҳқ 

ҥҲҤҲҙҴ҉ҙҷӆҖҷҙҷӆҬҺҖ҄ү҉ҙҷңҙҷӆҌқҲҾҧҶҪ 
 

ê  Ҿ҉ҹӆүқӂ҄ 
   қӋҴҾ҆ҥҹӆү҉ҥӤүқңҴҬҥӥҴ҉Ҡҥӥүң҃ҳқӁқҬқҴңҿ҄Ӥ҉҄ҳқ 
Ṝ ҬҥӥҴ҉ӂҖӥӂңӤҊӋҴ҃ҳҖҊӋҴқҩқҢҴҤӁқҾҩҧҴҙҷӆ҃ӋҴҭқҖ 

 

ê  ҾҩҧҴҙҷӆҗӥү҉ӁҌӥ 
Ṝ ҾҩҧҴӁқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҿҧҲҙҖҬүҜ 30 қҴҙҷ 

Ṝ ҾҩҧҴҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҄ҸӇқүҤһӤ҃ҳҜҊӋҴқҩқҙҷң 
 

ê  ҬҘҴқҙҷӆҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҬҘҴқҙҷӆқҳӆ҉ҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҥӤүқ (үҴҊӁҌӥӀҗӦҲӁқҭӥү҉ҾҥҷҤқҭҥҹүҠҹӇқҙҷӆқҳӆ҉҃ҳҜҠҹӇқҙҷӆқҳӆ҉   

ӀҖҤҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҗҥҷҤңӀҗӦҲңҴӂҖӥ) 
Ṝ ӁҭӥҙӋҴ҃Ҵҥҿ҄Ӥ҉҄ҳқӁқүҴ̓Ҵҥ ҬқҴң҃ҷҮҴӁқҥӤң ҭҥҹүҠҹӇқҙҷӆҍҸӆ҉ңҷҧҳ҃ҫҕҲҢҴҤӁқүҴ̓Ҵҥ (indoor) 
ӂңӤңҷҬҶӆ҉҃ҷҖ҄ҩҴ҉ҙҷӆҾҝӅқүҺҝҬҥҥ̓Ӂқ҃Ҵҥҿ҄Ӥ҉҄ҳқ ңҷ҄қҴҖ҃ҩӥҴ҉-ҤҴҩ ҃ҩӥҴ҉҄ҩҴ҉ҠүҙҷӆҊҲҊҳҖ҃Ҵҥ

ҿ҄Ӥ҉҄ҳқӂҖӥ  ҙҷӆңҷҭҧҳ҉҆ҴҜҳ҉ҿҖҖ-ҟқ ңҷҟҴҞқҳ҉ҝҶҖҥүҜҖӥҴқ  ҃ҥҲҿҬҧңҊҴ҃ҢҴҤқү҃   
ӂңӤҬҴңҴҥҘҠҳҖҾ҄ӥҴңҴңҷүҶҙҚҶҠҧӁқҠҹӮқҙҷӆҙӋҴ҃Ҵҥҿ҄ Ӥ҉҄ ҳқҿҧҲӁқҜҥҶҾҩҕҬқҴңҿ҄ Ӥ҉҄ ҳқӂҖӥ 
ҠҥӥүңҙҳӮ҉ңҷҿҞӤқҝӥҴҤ ҿҬҖ҉  ҭҥҹүҿҊӥ҉ҠҹӮқҙҷӆ҃ҶҊ҃ ҥҥңҗӤҴ҉ӄ  ҿҬҖ҉ӁҭӥҾҭӅқҌҳҖҾҊқ 

 

ê  ҆ҕҲ҃ҥҥң҃Ҵҥ 
Ṝ ҃ҥҥң҃ҴҥҩҶҌҴ҃Ҵҥ       үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҗҥҩҊҬүҜ҆ҺҕҬңҜҳҗҶҾ҆ҥҹӆү҉ҥӤүқҜҳқҙҸ҃҆Ҳҿққ  үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҊҳҖҧӋҴҖҳҜҿҧҲҾҥҷҤ҃ҙҷңҾ҄ӥҴҿ҄Ӥ҉҄ҳқ    үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҥҴҤ҉ҴқҗҳҩҿҧҲҝҥҲңҩҧҞҧ҆Ҳҿққ   үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
Ṝ ҆ҕҲҙӋҴ҉Ҵқүҹӆқ ӄ  җҴң҆ҩҴңҾҭңҴҲҬң҄ү҉ҞһӥҊҳҖ҃ҶҊ҃ҥҥң 

 

ê  Ҟҧ҃ ҴҥҗҳҖҬҶқҝҥҲҾңҶқҞҧ 

Ṝ Ҿ҃ҕғӨ҃ҴҥӁҭӥ҆Ҳҿққҥҩң  100   ҆ҲҿққҊҴ҃Ҟҧҥҩң҄ү҉ 

1. Ҟҧ҆Ҳҿққҿ҄Ӥ҉҄ҳқҝҥҲҾҢҙҙҷӆ 1      40  ̓ Ҳҿққ  

       2. Ҟҧ҆Ҳҿққҿ҄Ӥ҉҄ҳқҝҥҲҾҢҙҙҷӆ 2       40  ҆Ҳҿққ   
         3. ҆ҲҿққҊҴ҃҃ҴҥҗүҜ҆ӋҴҘҴң   20  ҆Ҳҿққ  

 

ҥҴ҉ҩҳҧҿҧҲҾ҃ҷҤҥҗҶҜҳҗҥ 
Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   80 - 100  ҆Ҳҿққ  
Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҾ҉Ҷқ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   70 - 79     ҆Ҳҿққ  

Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ҿҖ҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   60 - 69  ҆Ҳҿққ  
җӋӆҴ҃ҩӤҴҥӥүҤҧҲ  60 ӂҖӥҥҳҜҾ҃ҷҤҥҗҶҜҳҗҥҌңҾҌҤ  ҾҩӥқҿҗӤ҃ҥҥң҃ҴҥҊҲҾҭӅқҾҝӅқүҤӤҴ҉үҹӆқ 
 

 
 

 
 

 

40  x 
 



 

ĻŇĸĮľńĨĩĔĶĶĴĬńĔŏĶňĵĬ ėĶńŘĚĪňŗ 47 ĮƖĔŅĶĻŉĔļŅ 0360 ĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮ&ĬńĔĭŇĬĬƟŀĵȮĽıģ,'ȮȮľĬƟŅȮȮ12 

 

  ҃Ҵҥҿ҄Ӥ҉҄ҳқҾ҆ҥҹӆү҉ҥӤүқ  

ҝҥҲҾҢҙҥҲҤҲҙҴ҉үҳҗҥҴҥӤүқ 
 

ӀҖҤ ҬӋҴқҳ҃ҠҳҔқҴқҩҳҗ҃ ҥҥң҃ ҴҥҊҳҖ҃ ҴҥҪҸ҃ҫҴ 
 
 

ê  ҥҲҖҳҜҌҳӮқ  
 ҝ.4-ҝ.6 
 

ê  ҩҳҗҘҺҝҥҲҬ҉҆Ө 
ҥҲҭҩӤҴ҉҃ҴҥҙӋҴ҃ҶҊ҃ҥҥңқҷӇ қҳ҃ҾҥҷҤқҊҲӂҖӥ̓ ҩҴңҥһӥҿҧҲҙҳ҃ҫҲ Җҳ҉қҷӇ  
Ṝ ҃Ҵҥүү҃ҿҜҜҿҧҲҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

Ṝ ҃ҴҥҩҳҖҿҧҲ҃Ҵҥ҆ӋҴқҩҕ 
Ṝ ҃ҴҥҙҖҬүҜҿҧҲҝҥҳҜҝҥҺ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

Ṝ ҃ҴҥқӋҴҾҬқүҞҧ҃ҥҲҜҩқ҃Ҵҥүү҃ҿҜҜҿҧҲҞҧҧҳҠҚӨ 
 

 

ê  ҊҺҖңҺӤ҉ҭңҴҤ҃ҴҥҾҥҷҤқҥһӥ 
 ҾҠҹӆүӁҭӥҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқӁҌӥҩҶҚҷ҃ҴҥҙҴ҉ҩҶҙҤҴҪҴҬҗҥӨ ( Scientific Method ) Ӂҭӥңҷ҆ҩҴңҥһӥ  
Ҿ҃ҶҖҙҳ҃ҫҲ ҆ҶҖҿ҃ӥҝҳҏҭҴ ҾҠҹӆүҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҝҥҲҾҢҙҥҲҤҲҙҴ҉үҳҗҥҴҥӤүқ ҙҷӆҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқ 
ҝҥҲҖҶҫҒӨҿҧҲҠҳҔқҴ҄ҸӇқҾү҉ 

 

 

ê  ҬҴҥҲҬӋҴ̓ ҳҏ 
 ҄ҕҲҙҷӆҾ҆ҥҹӆү҉ҥӤүқҜҶқҖӥҩҤ҆ҩҴңҾҥӅҩ҆҉ҙҷӆӁқүҴ҃ҴҪ ңҷҿҥ҉҃ҥҲҙӋҴ 3 ҿҥ҉ ҆ҹүҿҥ҉ӀқӥңҘӤҩ҉ ҿҥ҉Ҥ҃
҃ҥҲҙӋҴӁқҿқҩҗҳӇ҉ҋҴ҃҃ҳҜҝҷ҃  ҿҧҲҿҥ҉җӥҴқҙҷӆҾ҃ҶҖҊҴ҃ңҺңҝҲҙҲ ҃ҴҥҙҷӆҾ҆ҥҹӆү҉ҥӤүқҾ҆ҧҹӆүқҙҷӆӂҝ҄ӥҴ҉ҭқӥҴ

҆ҩҴңҬһ҉ҊҲҧҖҧ҉ҿҧҲңҷҥҲҤҲҙҴ҉ҭқҸӆ҉ үҳҗҥҴҬӤҩқ҄ү҉ҥҲҤҲҙҴ҉ҙҷӆӂҖӥҿҧҲ̓ҩҴңҬһ҉ҙҷӆҧҖҧ҉ӂҝҾҥҷҤ҃ҩӤҴ
үҳҗҥҴ҃ҴҥҥӤүқ (Glide ratio) 
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ê  ҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ 
    ҿҗӤҧҲҙҷңҊҲҗӥү҉ҾҗҥҷҤңҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ Җҳ҉қҷӮ 
Ṝ ҬӋҴҭҥҳҜҞһӥҊҳҖ҃ ҶҊ҃ ҥҥң 

o үҺҝ҃ҥҕӨ ҿҧҲҊүҢҴҠҠҥӥүңӀҝҥҿ҃ҥңҬӋҴҭҥҳҜҋҴҤ҃ҴҥҊҳҜҾҩҧҴӁқ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ 
o ҊүҢҴҠҬӋҴҭҥҳҜҿҬҖ҉ ҬҘҶҗҶҿҧҲҞҧ҃Ҵҥҿ҄Ӥ҉҄ҳқ҄ү҉ҙҺ҃ҙҷңӁқ҄ҕҲҙҷӆҙӋҴ҃Ҵҥҿ҄Ӥ҉҄ҳқ 

o ү̓ңҠҶҩҾҗүҥӨҬӋҴҭҥҳҜ҃ҴҥҝҥҲңҩҧҞҧ  

o ҬҴҤҩҳҖҭҥҹүҾҧҾҍүҥӨҩҳҖҥҲҤҲ 
o Ҿ҆ҥҹӆү҉ҠҶңҠӨ (Printer) ҿҧҲ҃ҥҲҖҴҫ҄қҴҖ A4  
o ҃ҥҲҖҴҫҾ҄ҷҤқҿҜҜ҄қҴҖ A3  

o ҿҜҜҾү҃ҬҴҥҗӤҴ҉ ӄ ӂҖӥҿ҃Ӥ ҿҜҜҧ҉ҙҲҾҜҷҤқ , ҿҜҜҜҳқҙҸ҃҆Ҳҿққ, ҿҜҜҬҥҺҝҞҧ҃Ҵҥҿ҄Ӥ҉҄ҳқ ұҧұ  

o үҺҝ҃ҥҕӨҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқ ҝҥҲ҃үҜҖӥҩҤ ҿҞӤқӂңӥүҳҖ҄қҴҖ 60X60 ҍң.җҶҖҗҲҝһҭҥҹүҬҧҳ҃Ҭһ҉ӂңӤ
Ҿ҃Ҷқ 0.5 ҍң. ңҷҥҲҤҲҭӤҴ҉ 30 ҍң. җҶҖҗҳӇ҉ҤҴ҉ҩ҉ӁҭҏӤ҃ҳҜҬҧҳ҃ҙҳӇ҉Ҭү҉ 1 ҾҬӥқҾҠҹӆүҾҝӅқҊҺҖҾ҃ҷӆҤҩҬӤ҉

Ҿ҆ҥҹӆү҉ҥӤүқ 

o ҿҙӤқҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқңҷ҆ҩҴңҬһ҉ҊҴ҃ҠҹӇқ 2 Ҿңҗҥ  
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Ṝ ҬӋҴҭҥҳҜҞһӥҾ҄ӥҴҿ҄ Ӥ҉҄ ҳқ 

o ӂңӥ ҭҥҹүҩҳҬҖҺҌқҶҖүҹӆқӁҖ ӄ ңҷ҄қҴҖӁҭҏӤҭҥҹүҤҴҩ҃ҩӤҴҿҜҜҙҷӆҬҥӥҴ҉ ӁқүҳҗҥҴҬӤҩқ

ҊҥҶ҉   

o ҃ҥҲҖҴҫ,ҠҧҴҬҗҶ҃ ҭҥҹүӀҡң Ҿҧҹү҃ӁҌӥӂҖӥҗҴң̓ҩҴңҗӥү҉҃Ҵҥ 
o үҺҝ҃ҥҕӨ җҳҖ҃ҥҲҖҴҫ җҳҖӂңӥ ҾҌӤқ ҾҧҹӆүҤҋҧҺ ҃ҥҥӂ҃ҥ ̓ҳҗҾҗүҥӨ ҃ҴҩҗҶҖӂңӥ ҃ҥҲҖҴҫ ҭҥҹү

Ӏҡң  

o ҃ҥҲҖҴҫҙҥҴҤҧҲҾүҷҤҖ  

o үҺҝ҃ҥҕӨүҹӆқҙҷӆҊӋҴҾҝӅқ ҖҶқҬү, ҝҴ҃, ҩ҉ҾҩҷҤқ ҭҥҹүүҺҝ҃ҥҕӨҬӋҴҭҥҳҜҾ҄ҷҤқҿҜҜ 

o ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҊҴ҃ҩҳҬҖҺҙҷӆ҃ӋҴҭқҖӂҩӥ җӥү҉үү҃ҿҜҜҾ҆ҥҹӆү҉ҥӤүқӁҭӥңҷҊҺҖ
Ҿ҃ҷӆҤҩҤҴ҉ҾҠҹӆүҬҴңҴҥҘҥӤүқүү҃ҊҴ҃ҿҙӤқҝҧӤүҤ  ҿҧҲҝҧӤүҤҾ҆ҥҹӆү҉ҜҶқҥӤүқҖӥҩҤ҆ҩҴңҾҥӅҩ

҆҉ҙҷӆ ҾҠҹӆүҭҴҬңҥҥҘқҲүҳҗҥҴҥӤүқҙҷӆҖҷҙҷӆҬҺҖ 
 

ê  ҄ҳӮқҗүқ҃ҴҥҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҥҴҤ҉Ҵқҗҳҩ ҕ ҊҺҖҧ҉ҙҲҾҜҷҤқ  

Ṝ җҥҩҊҩҳҬҖҺ ҿҧҲүҺҝ҃ҥҕӨ ҙҷӆҿҗӤҧҲҙҷңҾҗҥҷҤңңҴӁҭӥҾҝӅқӂҝҗҴңҾ҉ҹӆүқӂ҄ 

Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ Ҿ҄ӥҴӂҝқҳӆ҉ӁқҠҹӇқҙҷӆҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҥӤүқ  

Ṝ ҃ҥҥң҃Ҵҥ ҊҳҜҾҩҧҴҾҥҶӆңӁҭӥҙӋҴ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҠҥӥүң҃ҳқ ҢҴҤӁқҾҩҧҴ 2 ҌҳӆҩӀң҉ 
Ṝ Ҿңҹӆү̓ҥҜ҃ӋҴҭқҖ҃ҴҥҬҥӥҴ҉ӁҭӥҬӤ҉ңүҜҾ̓ҥҹӆү҉ҜҶқҥӤүқӁҭӥ҃ҥҥң҃ҴҥҗҥҩҊҥҳҜҗҴң҃җҶ҃Ҵ 
Ṝ ҾңҹӆүҭңҖҾҩҧҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ ҃ҥҥң҃ҴҥҌҷӇҿҊ҉ҧӋҴҖҳҜ҃Ҵҥҿ҄Ӥ҉҄ҳқ  

Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҾ҄ӥҴҝҥҲҊӋҴҙҷӆҿҧҲҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқҊҴ҃үҺҝ҃ҥҕӨҝҧӤүҤҙҷӆ҃ҥҥң҃ҴҥҊҳҖҾҗҥҷҤңӂҩӥӁҭӥҙҷӆ
҆ҩҴңҬһ҉ 2 ҾңҗҥҊҴ҃ҠҹӇқҖҶқ (ҖһҢҴҠҝҥҲ҃үҜ) 

Ṝ ҿҗӤҧҲҙҷңҬҴңҴҥҘҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқӂҖӥ 3 ҥүҜ ӀҖҤ 1 ҥүҜҊҲҿ҄Ӥ҉҄ҳқҾҥҷҤ҉ҧӋҴҖҳҜҊҴ҃ҙҷңҿҥ҃

ҊқҘҸ҉ҙҷңҬҺҖҙӥҴҤ  
Ṝ Ҿңҹӆүҙҷңҿ҄Ӥ҉҄ҳқҾҬҥӅҊӁқҿҗӤҧҲҥүҜӁҭӥ҃ ҥҥң҃ҴҥҿҊӥ҉Ҟҧ҃Ҵҥҿ҄Ӥ҉҄ҳқӁҭӥҙҷңҿҧҲ҃ҥҥң҃ҴҥҜҳқҙҸ҃
҆ҲҿққҙҥҴҜ  

Ṝ ҾңҹӆүҊҜ҃Ҵҥҿ҄Ӥ҉҄ҳқӁқҿҗӤҧҲҥүҜ ӁҭӥҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳққӋҴҾ҆ҥҹӆү҉ҥӤүқӂҝӁҭӥ҃ ҥҥң҃ҴҥҗҥҩҊ҆ҺҕҬңҜҳҗҶ 
ҿҧҲӁҭӥҧ҉ҌҹӆүҥҳҜҙҥҴҜҞҧ҃ҴҥҗҥҩҊҬүҜ ҿҧҲ̓ҲҿққҙҷӆӂҖӥ җҴңҿҜҜҜҳқҙҸ҃̓ҲҿққҙҺ҃̓ҥҳӇ҉ 
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ê  ҃ҴҥҩҳҖҿҧҲҝҥҲҾңҶқҞҧ 
 
ǒ ҩҳҖҥҲҤҲҙҴ҉ҙҷӆӂҖӥҊҴ҃ҊҺҖҝҧӤүҤҘҸ҉ҊҺҖҬӤҩқҬҺҖҙӥҴҤ҄ү҉Ҿ̓ҥҹӆү҉ҥӤүқҙҷӆҭҤҺҖқҶӆ҉ӁқҜҥҶҾҩҕҠҹӇқҙҷӆ҄ү҉
ҬқҴңҿ҄Ӥ҉҄ҳқ  

ǒ Ҿ҆ҥҹӆү҉ҥӤүқҙҷӆүү҃қү҃Ҿ҄җ҃ӋҴҭқҖӂңӤңҷҬҘҶҗҶ҃Ҵҥҿ҄Ӥ҉҄ҳқ (ӂңӤңҷҬӤҩқӁҖ҄ү҉Ҿ̓ҥҹӆү҉ҥӤүқҬҳңҞҳҬҾҬӥқ
ҙҷӆ҃ӋҴҭқҖ) 

 

҆Ҳҿққ 60 Ҳ̓ҿққ  ҊҴ҃ҥҲҤҲҙҴ҉ҙҷӆҖҷҙҷӆҬҺҖ҄ ү҉ҙҷң ҿҧҲҝӥүқ̓ Ҳҿққҧ҉ӁқҥҲҜҜ  ӀҖҤӁҌӥҬһҗҥ 
 

 ҥҲҤҲҙҴ҉ҙҷӆҖҷҙҷӆҬҺҖ҄ү҉ҙҷңҿ҄Ӥ҉҄ҳқ 

ҥҲҤҲҙҴ҉ҙҷӆҖҷҙҷӆҬҺҖ҄ү҉ҙҷңҌқҲ҃Ҵҥҿ҄Ӥ҉҄ҳқ 

ê  Ҿ҉ҹӆүқӂ҄ 
ǒ қӋҴҾ҆ҥҹӆү҉ҥӤүқңҴҬҥӥҴ҉Ҡҥӥүң҃ҳқӁқҬқҴңҿ҄Ӥ҉҄ҳқ 

ǒ ҝҷ҃Ҿ҆ҥҹӆү҉ҥӤүқ ҩҳҖӁқ҄ҕҲ҃Ҵ҉ҝҷ҃ ҥҲҭҩӤҴ҉ 40 - 60 ҍң. ңҷ҄қҴҖ҆ҩҴң҃ҩӥҴ҉ӂңӤқӥүҤ҃ҩӤҴ 5 ҍң. 

ǒ ӂңӤҊӋҴ҃ҳҖ҆ҩҴңҤҴҩ҄ү҉ ҧӋҴҗҳҩ 

ǒ қӋӇҴҭқҳ҃Ҿ҆ҥҹӆү҉ҥӤүқ үҤһӤҥҲҭҩӤҴ҉ 10 ï 35  ҃ҥҳң 

ǒ ҬҥӥҴ҉ӂҖӥӂңӤҊӋҴ҃ҳҖҊӋҴқҩқҢҴҤӁқҾҩҧҴҙҷӆ҃ӋҴҭқҖ 

ǒ ҭӥҴңӁҌӥҿҙӤ҉̓ҴҥӨҜүқ, ӂңӥҜҳҧҍҴ ҾҝӅқҩҳҬҖҺӁқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

ǒ ӂңӤүқҺҏҴҗӁҭӥқӋҴҿҜҜҾ҆ҥҹӆү҉ҥӤүқҙҺ҃ҥһҝҿҜҜҿҧҲҙҺ҃ҝҥҲҾҢҙҾ҄ӥҴңҴҾҝӅқҗҳҩүҤӤҴ҉Ӂқ

ҬқҴң ҿ҄Ӥ҉҄ҳқ 

 

ê  ҾҩҧҴҙҷӆҗӥү҉ӁҌӥ 
Ṝ ҾҩҧҴӁқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҿҧҲҙҖҬүҜҾ҆ҥҹӆү҉ҥӤүқ ӂңӤҾ҃Ҷқ 2 ҌҳӆҩӀң҉ 

Ṝ ҾҩҧҴӁқ҃ҴҥҙӋҴҿҜҜҙҖҬүҜ ӂңӤҾ҃Ҷқ 30 қҴҙҷ 
 

ê  ҬҘҴқҙҷӆҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҬҘҴқҙҷӆқҳӆ҉ҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҥӤүқ (үҴҊӁҌӥӀҗӦҲӁқҭӥү҉ҾҥҷҤқ ҭҥҹүҠҹӇқҙҷӆқҳӆ҉҃ҳҜҠҹӇқӀҖҤҞһӥ
ҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҗҥҷҤңӀҗӦҲңҴӂҖӥ) 

Ṝ ҬҘҴқҙҷӆҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҾҝӅқҬҘҴқҙҷӆҢҴҤӁқүҴ҆Ҵҥ ҍҸӆ҉ӂңӤңҷҬҶӆ҉҃ҷҖ҄ҩҴ҉ҙҷӆҾҝӅқүҺҝҬҥҥ̓Ӂқ҃Ҵҥ

ҿ҄Ӥ҉҄ҳқ ңҷ҄қҴҖ҃ҩӥҴ҉  ҤҴҩ ҃ҩӥҴ҉҄ҩҴ҉ҠүҙҷӆҊҲҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқӂҖӥ  
 

ê  ҆ҕҲ҃ҥҥң҃Ҵҥ 
Ṝ ҃ҥҥң҃ҴҥҩҶҌҴ҃Ҵҥ       үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 қ̓ 
Ṝ ҃ҥҥң҃ҴҥҗҥҩҊҬүҜ҆ҺҕҬңҜҳҗҶҾ҆ҥҹӆү҉ҥӤүқҜҳқҙҸ҃҆Ҳҿққ  үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҊҳҖҧӋҴҖҳҜҿҧҲҾҥҷҤ҃ҙҷңҾ҄ӥҴҿ҄Ӥ҉҄ҳқ    үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҥҴҤ҉ҴқҗҳҩҿҧҲҝҥҲңҩҧҞҧ҆Ҳҿққ   үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
Ṝ ҆ҕҲҙӋҴ҉Ҵқүҹӆқ ӄ  җҴң҆ҩҴңҾҭңҴҲҬң҄ү҉ҞһӥҊҳҖ҃ҶҊ҃ҥҥң 
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ê  Ҟҧ҃ҴҥҗҳҖҬҶқҝҥҲҾңҶқҞҧ 

Ṝ Ҿ҃ҕғӨ҃ҴҥӁҭӥ҆Ҳҿққҥҩң 100 ҆Ҳҿққ ҊҴ҃Ҟҧҥҩң҄ү҉ 

1. Ҟҧ҆Ҳҿққ҃Ҵҥҿ҄Ӥ҉҄ҳқ       60 ҆Ҳҿққ 
2. Ҟҧ҆ҲҿққҊҴ҃҃ҴҥҗүҜ҆ӋҴҘҴң       30 ҆Ҳҿққ 

          3.  ҃ ҴҥҾ҄ҷҤқҿҜҜ 10 ̓ Ҳҿққ       10 ҆Ҳҿққ 

  

ҥҴ҉ҩҳҧҿҧҲҾ҃ҷҤҥҗҶҜҳҗҥ 

Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   80 - 100  Ҳ̓ҿққ  
Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҾ҉Ҷқ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   70 - 79     ҆Ҳҿққ  
Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ҿҖ҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ  60 - 69  ҆Ҳҿққ  

җӋӆҴ҃ҩӤҴҥӥүҤҧҲ  60 ӂҖӥҥҳҜҾ҃ҷҤҥҗҶҜҳҗҥҌңҾҌҤ  ҾҩӥқҿҗӤ҃ҥҥң҃ҴҥҊҲҾҭӅқҾҝӅқүҤӤҴ҉үҹӆқ 
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ҢҴ҆Ҟқҩ҃ 
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҃Ҵҥҿ҄Ӥ҉҄ҳқҾ҆ҥҹӆү҉ҥӤүқ  

ҝҥҲҾҢҙҥӤүққҴқ 
 

ӀҖҤ ҬӋҴқҳ҃ҠҳҔқҴқҩҳҗ҃ ҥҥң҃ ҴҥҊҳҖ҃ ҴҥҪҸ҃ҫҴ 

 

ê  ҥҲҖҳҜҌҳӮқ  
 ҝ.4-ҝ.6 

ê  ҩҳҗҘҺҝҥҲҬ҉҆Ө 
ҥҲҭҩӤҴ҉҃ҴҥҙӋҴ҃ҶҊ҃ҥҥңқҷӇ қҳ҃ҾҥҷҤқҊҲӂҖӥ̓ ҩҴңҥһӥҿҧҲҙҳ҃ҫҲ Җҳ҉қҷӇ  
Ṝ ҃Ҵҥүү҃ҿҜҜҿҧҲҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

Ṝ ҃ҴҥҩҳҖҿҧҲ҃Ҵҥ҆ӋҴқҩҕ 

Ṝ ҃ҴҥҙҖҬүҜҿҧҲҝҥҳҜҝҥҺ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

Ṝ ҃ҴҥқӋҴҾҬқүҞҧ҃ҥҲҜҩқ҃Ҵҥүү҃ҿҜҜҿҧҲҞҧҧҳҠҚӨ 
 

ê  ҊҺҖңҺӤ҉ҭңҴҤ҃ҴҥҾҥҷҤқҥһӥ 
 
         ҾҠҹӆүӁҭӥҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқӁҌӥҩҶҚҷ҃ҴҥҙҴ҉ҩҶҙҤҴҪҴҬҗҥӨ ( Scientific Method ) Ӂҭӥңҷ҆ҩҴңҥһӥҾ҃ҶҖ

ҙҳ҃ҫҲ ̓ ҶҖҿ҃ӥҝҳҏҭҴ ҾҠҹӆүҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҝҥҲҾҢҙҥӤүққҴқ ҙҷӆҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқҝҥҲҖҶҫҒӨҿҧҲҠҳҔқҴ   

҄ҸӇқҾү҉ 

 

ê  ҬҴҥҲҬӋҴ̓ ҳҏ 
        Ҿңҹӆү̓ҩҴңҾҥӅҩ҄ү҉҃ҥҲҿҬүҴ҃ҴҪҙҷӆӂҭҧҞӤҴқҝҷ҃ҍҸӆ҉ңҷҬӤҩқӀ̓ ӥ҉ҙҷӆҿҗ҃җӤҴ҉҃ҳқ ҠҹӇқҙҷӆҞҶҩҝҷ҃ҬӤҩқҜқ 
ҙҷӆҾҝӅқҬӤҩқӀ̓ ӥ҉ңҷ̓ҩҴңҾҥӅҩ҄ү҉҃ҥҲҿҬүҴ҃ҴҪңҴ҃ ҩ҃ӤҴҖӥҴқҧӤҴ҉ ҙӋҴӁҭӥҾ҃ҶҖҿҥ҉Ҥ҃ҊҴ҃ ҩ̓ҴңҖҳқҙҷӆ 
ҿҗ҃җӤҴ҉҃ҳқҙҷӆҝҷ҃ җҴңҭҧҳ҃҄ү҉ҾҜүҥӨқһҧҧҷӆ Ҿңҹӆү҆ҩҴңҾҥӅҩҾҠҶӆң҄ҸӇқ ҆ҩҴңҖҳқҧҖҧ҉ ӁқҙҴ҉җҥ҉҃ҳқ҄ӥҴң 

Ҿңҹӆү҆ҩҴңҾҥӅҩҧҖҧ҉ ҆ҩҴңҖҳқҾҠҶӆң҄ҸӇқ  
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ê  ҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ 
ҿҗӤҧҲҙҷңҊҲҗӥү҉ҾҗҥҷҤңҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ Җҳ҉қҷӮ 

Ṝ ҬӋҴҭҥҳҜҞһӥҊҳҖ҃ ҶҊ҃ ҥҥң 

o үҺҝ҃ҥҕӨҿҧҲҊүҢҴҠҬӋҴҭҥҳҜҋҴҤ҃ҴҥҊҳҜҾҩҧҴӁқ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ҿҧҲҿ҄Ӥ҉҄ҳқ 

o ҊүҢҴҠҬӋҴҭҥҳҜҿҬҖ҉ ҬҘҶҗҶҿҧҲҞҧ҃Ҵҥҿ҄Ӥ҉҄ҳқ҄ү҉ҙҺ҃ҙҷңӁқ҄ҕҲҙҷӆҙӋҴ҃Ҵҥҿ҄Ӥ҉҄ҳқ 

o ү̓ңҠҶҩҾҗүҥӨҬӋҴҭҥҳҜ҃ҴҥҝҥҲңҩҧҞҧ  
o қҴҮҶ҃ҴҭҥҹүӀҝҥҿ҃ҥңҬӋҴҭҥҳҜҊҳҜҾҩҧҴ 

o Ҿ҆ҥҹӆү҉ҠҶңҠӨ (Printer) ҿҧҲ҃ҥҲҖҴҫ҄қҴҖ A4 

o ҃ҥҲҖҴҫҾ҄ҷҤқҿҜҜ҄қҴҖ A3  
o ҿҜҜҾү҃ҬҴҥҗӤҴ҉ ӄ ӂҖӥҿ҃Ӥ ҿҜҜҧ҉ҙҲҾҜҷҤқ , ҿҜҜҜҳқҙҸ҃҆Ҳҿққ, ҿҜҜҬҥҺҝҞҧ҃Ҵҥ

ҿ҄Ӥ҉҄ҳқ ұҧұ  

o үҺҝ҃ҥҕӨҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқ (҃ҥҕҷӂңӤҝҧӤүҤҖӥҩҤңҹү) ҝҥҲ҃үҜҖӥҩҤ  ҖӥҴңҘҹү  ҆ҩҴңҤҴҩӂңӤ
Ҿ҃Ҷқ 10 ҾҍқҗҶҾңҗҥ ӁҌӥҾ҃ҷӆҤҩҤҴ҉ҩ҉ҥҳҖ҄ү҉ҩ҉ӁҭҏӤ  ӀҖҤ҃ҥҥң҃ҴҥҊҳҖҭҴӁҭӥ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ

ҬҴңҴҥҘҾҧҹү҃ӁҌӥҖӥҩҤҗқҾү҉ 
 

 

 
 
 

 
 
 

 
 

 
 

 

ҥһҝҿҬҖ҉җҳҩүҤӤҴ҉үҺҝ҃ҥҕӨҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқ(҃ҥҕҷӂңӤҝҧӤүҤҖӥҩҤңҹү) 
 

Ṝ ҬӋҴҭҥҳҜҞһӥҾ҄ӥҴҿ҄ Ӥ҉҄ ҳқ 

o ӂңӥ ҭҥҹүҩҳҬҖҺҌқҶҖүҹӆқӁҖ ӄ ңҷ҄қҴҖӁҭҏӤ҃ҩӤҴҿҜҜҙҷӆҬҥӥҴ҉ ӁқүҳҗҥҴҬӤҩқҊҥҶ҉   

o ҃ҥҲҖҴҫ,ҠҧҴҬҗҶ҃ ҭҥҹүӀҡң Ҿҧҹү҃ӁҌӥӂҖӥҗҴң̓ҩҴңҗӥү҉҃Ҵҥ 
o үҺҝ҃ҥҕӨ җҳҖ҃ҥҲҖҴҫ җҳҖӂңӥ ҾҌӤқ ҾҧҹӆүҤҋҧҺ ҃ҥҥӂ҃ҥ ̓ҳҗҾҗүҥӨ ҃ҴҩҗҶҖӂңӥ ҃ҥҲҖҴҫ ҭҥҹү
Ӏҡң  

o ҃ҥҲҖҴҫҙҥҴҤҧҲҾүҷҤҖ  

o үҺҝ҃ҥҕӨүҹӆқҙҷӆҊӋҴҾҝӅқ  

o ҖҶқҬү, ҝҴ҃, ҩ҉ҾҩҷҤқ ҭҥҹүүҺҝ҃ҥҕӨҬӋҴҭҥҳҜҾ҄ҷҤқҿҜҜ 

o ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҊҴ҃ҩҳҬҖҺҙҷӆ҃ӋҴҭқҖӂҩӥ җӥү҉үү҃ҿҜҜҾ҆ҥҹӆү҉ҥӤүқӁҭӥ
ҬҴңҴҥҘҥӤүқӁқүҴ҃ҴҪӂҖӥқҴқҙҷӆҬҺҖ ҿҧҲҥӤүқҧ҉җҴңҠҹӇқҙҷӆҙҷӆ҃ӋҴҭқҖӂҩӥ 

 

 

ê  ҄ҳӮқҗүқ҃ҴҥҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҥҴҤ҉Ҵқҗҳҩ ҕ ҊҺҖҧ҉ҙҲҾҜҷҤқ  

Ṝ җҥҩҊҩҳҬҖҺ ҿҧҲүҺҝ҃ҥҕӨ ҙҷӆҿҗӤҧҲҙҷңҾҗҥҷҤңңҴӁҭӥҾҝӅқӂҝҗҴңҾ҉ҹӆүқӂ҄ 

Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ Ҿ҄ӥҴӂҝқҳӆ҉ӁқҠҹӇқҙҷӆҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҥӤүқ  
Ṝ ҃ҥҥң҃Ҵҥ ҊҳҜҾҩҧҴҾҥҶӆңӁҭӥҙӋҴ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҠҥӥүң҃ҳқ 

Ṝ ҾңҹӆүҭңҖҾҩҧҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ ҃ҥҥң҃ҴҥҌҷӇҿҊ҉ҧӋҴҖҳҜ҃Ҵҥҿ҄Ӥ҉҄ҳқ  

Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҝҧӤүҤҾ̓ҥҹӆү҉ҥӤүқҖӥҩҤңҹү ҭҥҹүҾҧҹү҃ӁҌӥүҺҝ҃ҥҕӨҝҧӤүҤҙҷӆ҃ҥҥң҃Ҵҥ
ҊҳҖҾҗҥҷҤңӂҩӥӁҭӥ҃ ӅӂҖӥҿҧӥҩҿҗӤ҆ҩҴңҗӥү҉҃Ҵҥ ӀҖҤҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҧҹү҃ӁҌӥҖӥҩҤҗқҾү҉  
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Ṝ ҿҗӤҧҲҙҷңҬҴңҴҥҘҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқӂҖӥ 3 ҥүҜ ӀҖҤ 1 ҥүҜҊҲҿ҄Ӥ҉҄ҳқҾҥҷҤ҉ҧӋҴҖҳҜҊҴ҃ҙҷңҿҥ҃
ҊқҘҸ҉ҙҷңҬҺҖҙӥҴҤ  

Ṝ Ҿңҹӆүҙҷңҿ҄Ӥ҉҄ҳқҾҬҥӅҊӁқҿҗӤҧҲҥүҜӁҭӥ҃ ҥҥң҃ҴҥҿҊӥ҉Ҟҧ҃Ҵҥҿ҄Ӥ҉҄ҳқӁҭӥҙҷңҿҧҲ҃ҥҥң҃ҴҥҜҳқҙҸ҃
҆ҲҿққҙҥҴҜ  

Ṝ ҾңҹӆүҊҜ҃Ҵҥҿ҄Ӥ҉҄ҳқӁқҿҗӤҧҲҥүҜ ӁҭӥҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳққӋҴҾ҆ҥҹӆү҉ҥӤүқӂҝӁҭӥ҃ ҥҥң҃ҴҥҗҥҩҊ҆ҺҕҬңҜҳҗҶ 

ҿҧҲӁҭӥҧ҉ҌҹӆүҥҳҜҙҥҴҜҞҧ҃ҴҥҗҥҩҊҬүҜ ҿҧҲ̓ҲҿққҙҷӆӂҖӥ җҴңҿҜҜҜҳқҙҸ҃̓ҲҿққҙҺ҃̓ҥҳӇ҉ 
 

ê  ҃ҴҥҩҳҖҿҧҲҝҥҲҾңҶқҞҧ 
Ṝ ҩҳҖҥҲҤҲҾҩҧҴҭҧҳ҉ҊҴ҃ҝҧӤүҤҘҸ҉ҊҺҖҙҷӆҾ҆ҥҹӆү҉ҥӤүқҗ҃ҬҳңҞҳҬҠҹӇқҬқҴң  

 

҆Ҳҿққ 60 ҆Ҳҿққ ҊҴ҃ҾҩҧҴ҃ҴҥҜҶқ ҾҠҹӆүҊҳҖҧӋҴҖҳҜҿҧҲҝӥүқ̓Ҳҿққҧ҉ӁқҥҲҜҜ ӀҖҤӁҌӥҬһҗҥ 
 

 ҾҩҧҴҙҷӆҖҷҙҷӆҬҺҖ҄ү҉ҙҷңҿ҄Ӥ҉҄ҳқ  

ҾҩҧҴҙҷӆҖҷ҄ү҉ҙҷңҙҷңҷ҆ӤҴңҴ҃ҙҷӆҬҺҖ 

ê  Ҿ҉ҹӆүқӂ҄ 
Ṝ қӋҴҾ҆ҥҹӆү҉ҥӤүқңҴҬҥӥҴ҉Ҡҥӥүң҃ҳқӁқҬқҴңҿ҄Ӥ҉҄ҳқ 

Ṝ ҝҷ҃Ҿ҆ҥҹӆү҉ҥӤүқ ҩҳҖӁқ҄ҕҲ҃Ҵ҉ҝҷ҃ ҥҲҭҩӤҴ҉ 40 - 60 ҍң. ңҷ҄қҴҖ҆ҩҴң҃ҩӥҴ҉ӂңӤқӥүҤ҃ҩӤҴ 5 ҍң.  

Ṝ ӂңӤҊӋҴ҃ҳҖ҆ҩҴңҤҴҩ҄ү҉ ҧӋҴҗҳҩ 

Ṝ қӋӇҴҭқҳ҃Ҿ҆ҥҹӆү҉ҥӤүқ үҤһӤҥҲҭҩӤҴ҉ 10 ï 35  ҃ҥҳң 

Ṝ ҬҥӥҴ҉ӂҖӥӂңӤҊӋҴ҃ҳҖҊӋҴқҩқҢҴҤӁқҾҩҧҴҙҷӆ҃ӋҴҭқҖ 

Ṝ ҭӥҴңӁҌӥҿҙӤ҉̓ҴҥӨҜүқ, ӂңӥҜҳҧҍҴ ҾҝӅқҩҳҬҖҺӁқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

Ṝ ӂңӤүқҺҏҴҗӁҭӥқӋҴҿҜҜҾ҆ҥҹӆү҉ҥӤүқҙҺ҃ҥһҝҿҜҜҿҧҲҙҺ҃ҝҥҲҾҢҙҾ҄ӥҴңҴҾҝӅқҗҳҩүҤӤҴ҉ӁқҬқҴң 
ҿ҄Ӥ҉҄ҳқ 

 

ê  ҾҩҧҴҙҷӆҗӥү҉ӁҌӥ 
Ṝ ҾҩҧҴӁқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқҿҧҲҙҖҬүҜҾ҆ҥҹӆү҉ҥӤүқ ӂңӤҾ҃Ҷқ 120 қҴҙҷ 

Ṝ ҾҩҧҴӁқ҃ҴҥҙӋҴҿҜҜҙҖҬүҜ ӂңӤҾ҃Ҷқ 30 қҴҙҷ 
Ṝ ҾҩҧҴҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҄ҸӇқүҤһӤ҃ҳҜҊӋҴқҩқҙҷң 

 

ê  ҬҘҴқҙҷӆҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҬҘҴқҙҷӆқҳӆ҉ҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҥӤүқ (үҴҊӁҌӥӀҗӦҲӁқҭӥү҉ҾҥҷҤқ ҭҥҹүҠҹӇқҙҷӆқҳӆ҉҃ҳҜҠҹӇқӀҖҤ      

Ҟһӥҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҗҥҷҤңӀҗӦҲңҴӂҖӥ) 
Ṝ ҬҘҴқҙҷӆҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҾҝӅқҬҘҴқҙҷӆҢҴҤӁқүҴ҆Ҵҥ ҍҸӆ҉ӂңӤңҷҬҶӆ҉҃ҷҖ҄ҩҴ҉ҙҷӆҾҝӅқүҺҝҬҥҥ̓Ӂқ҃Ҵҥ
ҿ҄Ӥ҉҄ҳқ ңҷ҄қҴҖ҃ҩӥҴ҉  ҤҴҩ ҃ҩӥҴ҉҄ҩҴ҉ҠүҙҷӆҊҲҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқӂҖӥ 

ê  ҆ҕҲ҃ҥҥң҃Ҵҥ 
Ṝ ҃ҥҥң҃ҴҥҩҶҌҴ҃Ҵҥ       үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҗҥҩҊҬүҜ҆ҺҕҬңҜҳҗҶҾ҆ҥҹӆү҉ҥӤүқҜҳқҙҸ҃҆Ҳҿққ  үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҊҳҜҾҩҧҴ      үҤӤҴ҉қӥүҤ  ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҊҳҖҧӋҴҖҳҜҿҧҲҾҥҷҤ҃ҙҷңҾ҄ӥҴҿ҄Ӥ҉҄ҳқ    үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҥҴҤ҉ҴқҗҳҩҿҧҲҝҥҲңҩҧҞҧ҆Ҳҿққ   үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
Ṝ ҆ҕҲҙӋҴ҉Ҵқүҹӆқ ӄ  җҴң҆ҩҴңҾҭңҴҲҬң҄ү҉ҞһӥҊҳҖ҃ҶҊ҃ҥҥң 

 
 

 
 

60   x  

 



 

ĻŇĸĮľńĨĩĔĶĶĴĬńĔŏĶňĵĬ ėĶńŘĚĪňŗ 47 ĮƖĔŅĶĻŉĔļŅ 0360 ĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮ&ĬńĔĭŇĬĬƟŀĵȮĽıģ,'ȮȮľĬƟŅȮȮ21 

 

ê  Ҵ҃ҥҗҳҖҬҶқҿҧҲҝҥҲҾңҶқҞҧ 
 

Ṝ Ҿ҃ҕғӨӁҭӥ̓ Ҳҿққҥҩң 100 ҆Ҳҿққ ҊҴ҃Ҟҧҥҩң҄ү҉ 

1. Ҟҧ҆Ҳҿққ҃Ҵҥҿ҄Ӥ҉҄ҳқ       60 ҆Ҳҿққ 

2. Ҟҧ҆ҲҿққҊҴ҃҃ҴҥҗүҜ҆ӋҴҘҴң       30 ҆Ҳҿққ 
          3.  ҃ҴҥҾ҄ҷҤқҿҜҜ 10 ̓ Ҳҿққ       10 ҆Ҳҿққ 

  ҥҴ҉ҩҳҧҿҧҲҾ҃ҷҤҥҗҶҜҳҗҥ 
Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ    80 - 100  ҆Ҳҿққ  

Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҾ҉Ҷқ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ    70 - 79     ҆Ҳҿққ  
Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ҿҖ҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   60 - 69  ҆Ҳҿққ  
җӋӆҴ҃ҩӤҴҥӥүҤҧҲ  60 ӂҖӥҥҳҜҾ҃ҷҤҥҗҶҜҳҗҥҌңҾҌҤ ҾҩӥқҿҗӤ҃ҥҥң҃ҴҥҊҲҾҭӅқҾҝӅқүҤӤҴ҉үҹӆқ 
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ҢҴ҆Ҟқҩ҃ 

 
 

 
 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 
 

җҳҩүҤӤҴ҉Ӂқ҃ҴҥҾ҄ҷҤқҿҜҜ 
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҃Ҵҥҿ҄Ӥ҉҄ҳқҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ 

ҝҥҲҾҢҙҬҴңңҶҗҶ (3D)   ҝҧӤүҤүҶҬҥҲ  

 

ӀҖҤ ҬӋҴқҳ҃ҠҳҔқҴқҩҳҗ҃ ҥҥң҃ ҴҥҊҳҖ҃ ҴҥҪҸ҃ҫҴ 

ê  ҥҲҖҳҜҌҳӮқ  
 ң.1 ï ң.3  

ê  ҩҳҗҘҺҝҥҲҬ҉҆Ө 
ҥҲҭҩӤҴ҉҃ҴҥҙӋҴ҃ҶҊ҃ҥҥңқҷӮ қҳ҃ҾҥҷҤқҊҲӂҖӥ҆ҩҴңҥһӥҿҧҲҙҳ҃ҫҲ Җҳ҉қҷӮ  
Ṝ ҾҠҹӆүӁҭӥңҷҙҳ҃ҫҲ҃Ҵҥүү҃ҿҜҜ ҃ҴҥҾҥҷҤқҥһӥӀ҆ҥ҉ҬҥӥҴ҉үҴ҃ҴҪҤҴқ ҿҧҲҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉Ӂқ

ҥһҝҿҜҜҗӤҴ҉ ӄ  

Ṝ ҾҠҹӆүӁҭӥҙҥҴҜҘҸ҉ҥҲҜҜ҃ҴҥҙӋҴ҉Ҵқ҄ү҉үҴ҃ҴҪҤҴқҿҧҲҿҥ҉҃ҥҲҙӋҴ 

Ṝ ҾҠҹӆүӁҭӥңҷҙҳ҃ҫҲӁқ҃ҴҥҩҳҖҿҧҲ҃Ҵҥ҆ӋҴқҩҕ 

Ṝ ҾҠҹӆүҙҖҬүҜҿҧҲҿ҃ӥҝҳҏҭҴӁқ҃ҴҥҜҶқ 

Ṝ ҾҠҹӆүқӋҴҾҬқүҞҧ҃ҥҲҜҩқ҃Ҵҥүү҃ҿҜҜҿҧҲҞҧҧҳҠҚӨ  
 

ê  ҊҺҖңҺӤ҉ҭңҴҤ҃ҴҥҾҥҷҤқҥһӥ 
  

  ҾҠҹӆүӁҭӥҞһӥҾ҄ӥҴҥӤҩңҿ҄ Ӥ҉҄ ҳқӁҌӥҩҶҚҷ҃ҴҥҙҴ҉ҩҶҙҤҴҪҴҬҗҥӨ ( Scientific Method ) Ӂҭӥңҷ҆ҩҴңҥһӥ
Ҿ҃ҶҖҙҳ҃ҫҲ ҆ҶҖҿ҃ӥҝҳҏҭҴ ҾҠҹӆүҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ ҝҥҲҾҢҙҬҴңңҶҗҶ(3D) ҙҷӆҞһӥҾ҄ӥҴҥӤҩң

ҿ҄Ӥ҉҄ҳқҝҥҲҖҶҫҒӨҿҧҲҠҳҔқҴ҄ҸӮқҾү҉ 
 

  

  
 
* ҝҧӤүҤүҶҬҥҲ  ҭңҴҤҘҸ҉ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҧҹү҃ҝҧӤүҤҾ҆ҥҹӆү҉ҜҶқ ҊҴ҃ҠҹӇқ ҊҴ҃ңҹү҃ӅӂҖӥ 
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ê  ҬҴҥҲҬӋҴ̓ ҳҏ 
       

Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ҿҜҜҬҴңңҶҗҶ (3D:3 Dimension) ҾҝӅқ ҃Ҵҥүү҃ҿҜҜҿҧҲҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҙҷӆ
ӁҌӥҠҧҳ҉҉ҴқҤҴ҉ҙҷӆҗҳҩҾ҆ҥҹӆү҉ҜҶқңҷҥһҝҙҥ҉ҾҝӅқҬҴңңҶҗҶ ҬҥӥҴ҉ҿҥ҉҄ҳҜҾ҆ҧҹӆүқӀҖҤҠҧҳ҉ҤҹҖҭҤҺӤқҊҴ҃ҤҴ҉Ӂқ
ҥһҝҿҜҜҠҧҳ҉҉ҴқҪҳ҃ҤӨ ҾҝҧҷӆҤқҥһҝҿҜҜҾҝӅқҠҧҳ҉҉ҴқҊҧқӨ ҿҧҲҾҝҧҷӆҤқ̓ӤҴҾҝӅқҠҧҳ҉҉Ҵқ҃ҧҬһӤӁҜҠҳҖҬҥӥҴ҉

ҿҥ҉җӥҴқҾҠҹӆүҾ҃ҶҖҿҥ҉ҋҺҖүҴ҃ҴҪҤҴқ 
          ҧӋҴҗҳҩҾ҆ҥҹӆү҉ҜҶқ Fuselage ҾҝӅқӀ̓ҥ҉ҬҥӥҴ҉ҭҧҳ҃ҾҝӅқҬӤҩқҤҸҖҝҷ҃ ҌҺҖҠҩ҉ҭҴ҉ ҿҧҲүҺҝ҃ҥҕӨүҹӆқӄ 

ҾҌӤқҤҴ҉ҙҷӆӁҭӥ҃ӋҴҾқҶҖҿҥ҉҄ҳҜ ҝҥҲҾҢҙ҃ ҴҥҬҥӥҴ҉ҧӋҴҗҳҩҾ̓ҥҹӆү҉ҜҶқҙҳӆҩӂҝңҷ 2 ҿҜҜ 
1. ҿҜҜ Truss ҾҝӅқӀ̓ҥ҉Ҙҳ҃ҙӤүӀҧҭҲ  ңҳ҃Ҙһ҃ҬҥӥҴ҉ҖӥҩҤҾҭҧӅ҃ҙӤүҙҷӆҾҌҹӆүңҗӤү҃ҳқ ӀҖҤҙҳӆҩӂҝ   

ҞҶҩҘһ҃҆ҧҺңҖӥҩҤҞӥҴ  

2. ҿҜҜ monocoque Ӏ̓ҥ҉ҬҥӥҴ҉ңҷҌҶӇқҬӤҩқҘӤҴҤҙүҖҿҥ҉ ӁҌӥ̓ҩҴңҿ҄Ӆ҉ҿҥ҉҄ү҉ҞҶҩӁқ҃ҴҥҥҳҜ
ҿҥ҉ 

Ҿ҆ҥҹӆү҉ҜҶқҊҲҗӥү҉үҤһӤҢҴҤӁҗӥҿҥ҉҃ҥҲҙӋҴ 5 ҿҥ҉ҙҷӆҬӋҴ̓ҳҏ  

Å ҿҥ҉ҖҸ҉ Tension 
Å ҿҥ҉ҜҷҜүҳҖ Compression 
Å ҿҥ҉ҜҶҖ Torsion 

Å ҿҥ҉Ҿҋҹүқ Shear 
Å ҿҥ҉ҖҳҖ Bending 
Ӂқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉҉ҴқҤҴ҉ҊҸ҉җӥү҉҆ӋҴқҸ҉ҘҸ҉ҿҥ҉҃ҥҲҙӋҴҗӤҴ҉ӄҿҧҲ҃Ҵҥ҆ҩҜ҆ҺңҾҠҹӆү҃Ҵҥ

ҜҶқҗҴңҩҳҗҘҺҝҥҲҬ҉҆Ө 
 

ê  ҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ 
    ҿҗӤҧҲҙҷңҊҲҗӥү҉ҾҗҥҷҤңҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ Җҳ҉қҷӮ 
Ṝ ҬӋҴҭҥҳҜҞһӥҊҳҖ҃ ҶҊ҃ ҥҥң 

o үҺҝ҃ҥҕӨҿҧҲҊүҢҴҠҬӋҴҭҥҳҜҋҴҤ҃ҴҥҊҳҜҾҩҧҴӁқ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ҿҧҲҿ҄Ӥ҉҄ҳқ 

o ҊүҢҴҠҬӋҴҭҥҳҜҿҬҖ҉ ҬҘҶҗҶҿҧҲҞҧ҃Ҵҥҿ҄Ӥ҉҄ҳқ҄ү҉ҙҺ҃ҙҷңӁқ҄ҕҲҙҷӆҙӋҴ҃Ҵҥҿ҄Ӥ҉҄ҳқ 

o ү̓ңҠҶҩҾҗүҥӨҬӋҴҭҥҳҜ҃ҴҥҝҥҲңҩҧҞҧ  

o қҴҮҹ҃ҴҊҳҜҾҩҧҴҭҥҹүӀҝҥҿ҃ҥң̓үңҠҶҩҾҗүҥӨҬӋҴҭҥҳҜӁҌӥҊҳҜҾҩҧҴ 
o Ҿ҆ҥҹӆү҉ҠҶңҠӨ (Printer) ҿҧҲ҃ҥҲҖҴҫ A4 

o ҃ҥҲҖҴҫҾ҄ҷҤқҿҜҜ҄қҴҖ A3   

o ҿҜҜҾү҃ҬҴҥҗӤҴ҉ ӄ ӂҖӥҿ҃Ӥ ҿҜҜҧ҉ҙҲҾҜҷҤқ , ҿҜҜҜҳқҙҸ҃҆Ҳҿққ, ҿҜҜҬҥҺҝҞҧ                   
҃Ҵҥҿ҄Ӥ҉҄ҳқ ұҧұ  

Ṝ ҬӋҴҭҥҳҜҞһӥҾ҄ӥҴҿ҄ Ӥ҉҄ҳқ 

   ҥҴҤ҃ҴҥҩҳҬҖҺҿҧҲҾ҆ҥҹӆү҉ңҹү 
o ӂңӥ ҭҥҹүҩҳҬҖҺҌқҶҖүҹӆқӁҖ ӄ ңҷ҄қҴҖӁҭҏӤҭҥҹүҤҴҩҩ҃ӤҴҿҜҜҙҷӆҬҥӥҴ҉ ӁқүҳҗҥҴҬӤҩқҊҥҶ҉   
o ҃ҥҲҖҴҫ,ҠҧҴҬҗҶ҃ ҭҥҹүӀҡң Ҿҧҹү҃ӁҌӥӂҖӥҗҴң̓ҩҴңҗӥү҉҃Ҵҥ 

o үҺҝ҃ҥҕӨ җҳҖ҃ҥҲҖҴҫ җҳҖӂңӥ ҾҌӤқ ҾҧҹӆүҤҋҧҺ ҃ҥҥӂ҃ҥ ̓ҳҗҾҗүҥӨ ҃ҴҩҗҶҖӂңӥ ҃ҥҲҖҴҫ ҭҥҹүӀҡң  
o ҃ҥҲҖҴҫҙҥҴҤҧҲҾүҷҤҖ 

o ӁҜҠҳҖҾ҆ҥҹӆү҉ҜҶқ ҄қҴҖӂңӤҾ҃Ҷқ 7 қҶӇҩ ӀҖҤҊҲӁҌӥӁҜҠҳҖҬӋҴҾҥӅҊҥһҝҙҷӆңҷ҄ҴҤӁқҗҧҴҖҭҥҹүҞһӥҾ҄ӥҴ

ҿ҄Ӥ҉҄ҳқҝҥҲҖҶҫҒӨ҄ҸӇқӁҌӥҾү҉҃ӅӂҖӥ (ҭӥҴңқӋҴҭҳҩҿҙӤқҤҸҖҬӋҴҾҥӅҊҥһҝҗҴңҙӥү҉җҧҴҖҾ҄ӥҴңҴӁҌӥӁқ
ҬқҴңҿ҄Ӥ҉҄ҳқ) 

o ҤҴ҉ҩ҉ҥҳҖ҄ү҉ҩ҉ӁҭҏӤ 

o үҺҝ҃ҥҕӨүҹӆқҙҷӆҊӋҴҾҝӅқ  

o ҖҶқҬү, ҝҴ҃, ҩ҉ҾҩҷҤқ ҭҥҹүүҺҝ҃ҥҕӨҬӋҴҭҥҳҜҾ҄ҷҤқҿҜҜ 
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          ҥһҝҤҴ҉ҩ҉ҥҳҖ҄ү҉ҙҷӆҬҴңҴҥҘӁҌӥӂҖӥ          ҿҙӤқҤҸҖҬӋҴҾҥӅҊҥһҝӂңӤҬҴңҴҥҘқӋҴҾ҄ӥҴңҴӁҌӥӂҖӥ 
 
 

ê  ҄ҳӮқҗүқ҃ҴҥҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҥҴҤ҉Ҵқҗҳҩ ҕ ҊҺҖҧ҉ҙҲҾҜҷҤқ  

Ṝ җҥҩҊҩҳҬҖҺ ҿҧҲүҺҝ҃ҥҕӨ ҙҷӆҿҗӤҧҲҙҷңҾҗҥҷҤңңҴӁҭӥҾҝӅқӂҝҗҴңҾ҉ҹӆүқӂ҄ ҬҴңҴҥҘқӋҴҿҜҜ҄қҴҖ
҃ҥҲҖҴҫ A-4 ҊӋҴқҩқ 1 ҿҞӤқ Ҿ҄ӥҴңҴҾҝӅқҗҳҩүҤӤҴ҉ӂҖӥ 

Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ Ҿ҄ӥҴӂҝқҳӆ҉ӁқҠҹӇқҙҷӆҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ 
Ṝ ҃ҥҥң҃Ҵҥ ҊҳҜҾҩҧҴҾҥҶӆңӁҭӥҙӋҴ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉Ҡҥӥүң҃ҳқӀҖҤҬҥӥҴ҉ҿҧҲҙҖҬүҜҗҴң
ҾҩҧҴҙҷӆ҃ӋҴҭқҖ 

Ṝ ҾңҹӆүҭңҖҾҩҧҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ ҃ҥҥң҃ҴҥҌҷӇҿҊ҉ҧӋҴҖҳҜ҃Ҵҥҿ҄Ӥ҉҄ҳқ  
Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҾ҄ӥҴҝҥҲҊӋҴҙҷӆҿҧҲҝҧӤүҤҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ҖӥҩҤ҃ҴҥҝҧӤүҤҖӥҩҤңҹүҗҥ҉җӋҴҿҭқӤ҉ҙҷӆ

҃ҥҥң҃Ҵҥ҃ӋҴҭқҖ 

Ṝ ҿҗӤҧҲҙҷңҬҴңҴҥҘҝҧӤүҤҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ӂҖӥ 3 ҥүҜ ӀҖҤ 1 ҥүҜҊҲҿ҄Ӥ҉҄ҳқҾҥҷҤ҉ҧӋҴҖҳҜҊҴ҃
ҙҷңҿҥ҃ҊқҘҸ҉ҙҷңҬҺҖҙӥҴҤ  

Ṝ Ҿңҹӆүҙҷңҿ҄Ӥ҉҄ҳқҾҬҥӅҊӁқҿҗӤҧҲҥүҜӁҭӥ҃ ҥҥң҃ҴҥҿҊӥ҉Ҟҧ҃Ҵҥҿ҄Ӥ҉҄ҳқӁҭӥҙҷңҿҧҲ҃ҥҥң҃ҴҥҜҳқҙҸ҃
Ҳ̓ҿққҙҥҴҜ 

Ṝ ҘӥҴҾ҆ҥҹӆү҉ҜҶқ ҜҶқӂҝ҆ӥҴ҉Ӂҭӥ҃ ҥҥң҃ҴҥҊҳҜҾҩҧҴҗӤүүҷ҃ 10 ҩҶқҴҙҷ ҘӥҴҾ҆ҥҹӆү҉ҜҶқҤҳ҉ӂңӤҭҧҺҖүү҃ңҴ

ӁҭӥҙӋҴ҃ҴҥҜҶқӁҭңӤӁқҥүҜқҳӇқ ҘӥҴҭҧҺҖүү҃ңҴҢҴҤӁқҾҩҧҴӁҭӥҊҳҜҾҩҧҴҗӤүӂҝ 
Ṝ ҾңҹӆүҊҜ҃Ҵҥҿ҄Ӥ҉҄ҳқӁқҿҗӤҧҲҥүҜ ӁҭӥҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳққӋҴҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ӂҝӁҭӥ҃ ҥҥң҃ҴҥҗҥҩҊ

Һ̓ҕҬңҜҳҗҶ ҿҧҲӁҭӥҧ҉ҌҹӆүҥҳҜҙҥҴҜҞҧ҃ҴҥҗҥҩҊҬүҜ ҿҧҲ҆ҲҿққҙҷӆӂҖӥ җҴңҿҜҜҜҳқҙҸ҃҆Ҳҿққ

ҙҺ҃҆ҥҳӇ҉ 
 
 

ê  ҃ҴҥҩҳҖҿҧҲҝҥҲҾңҶқҞҧ 
ҥҲҤҲҾҩҧҴҭҧҳ҉ҊҴ҃ҝҧӤүҤҘҸ҉ҊҺҖҙҷӆҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉җ҃ҬҳңҞҳҬҠҹӇқҬқҴң  
҆Ҳҿққ 60 Ҳ̓ҿққ ҊҴ҃ҾҩҧҴ҃ҴҥҜҶқ ҾҠҹӆүҊҳҖҧӋҴҖҳҜҿҧҲҝӥүқ̓Ҳҿққҧ҉ӁқҥҲҜҜ ӀҖҤӁҌӥҬһҗҥ 

 

 ҾҩҧҴҙҷӆҖҷҙҷӆҬҺҖ҄ү҉ҙҷңҿ҄Ӥ҉҄ҳқ  

ҾҩҧҴҙҷӆҖҷ҄ү҉ҙҷңҙҷңҷ҆ӤҴңҴ҃ҙҷӆҬҺҖ 

 
 
 

 

 
60   x  
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  Ҿ҉ҹӆүқӂ҄ 

ǒ қӋҴүҺҝ҃ҥҕӨҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ңҴҬҥӥҴ҉Ҡҥӥүң҃ҳқӁқҬқҴңҿ҄Ӥ҉҄ҳқ 

ǒ ҝҷ҃Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ ҩҳҖӁқ҄ҕҲ҃Ҵ҉ҝҷ҃ ҥҲҭҩӤҴ҉ 40 - 60 ҍң. ңҷ҄қҴҖ҆ҩҴң҃ҩӥҴ҉ӂңӤқӥүҤ

҃ҩӤҴ 5 ҍң. 

ǒ ӂңӤҊӋҴ҃ҳҖ҆ҩҴңҤҴҩ҄ү҉ ҧӋҴҗҳҩ 

ǒ қӋӇҴҭқҳ҃Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ үҤһӤҥҲҭҩӤҴ҉ 15 ï 40  ҃ҥҳң 

ǒ ҬҥӥҴ҉ӂҖӥӂңӤҊӋҴ҃ҳҖҊӋҴқҩқҢҴҤӁқҾҩҧҴҙҷӆ҃ӋҴҭқҖ 

ǒ ҭӥҴңӁҌӥҿҙӤ҉̓ҴҥӨҜүқ, ӂңӥҜҳҧҍҴ ҾҝӅқҩҳҬҖҺӁқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҥӤүқ 

ƀ үқҺҏҴҗӁҭӥқӋҴҿҜҜҾ҆ҥҹӆү҉ҜҶқ҄қҴҖ҃ҥҲҖҴҫ A-4 ңҴҾҝӅқҗҳҩүҤӤҴ҉ӁқҬқҴң ҿ҄Ӥ҉҄ҳқҊӋҴқҩқ 1 

ҿҞӤқ 

ƀ Ҿ҆ҥҹӆү҉ҜҶқҙҷӆҬҥӥҴ҉җӥү҉ҾҝӅқҧһҜҝҶҖҾҙӤҴқҳӇқ ҌҺҖҤҴ҉җӥқ҃ӋҴҧҳ҉җӥү҉үҤһӤҢҴҤӁқҧӋҴҗҳҩ ҭӥҴңҭҧҺҖүү҃

қү҃ҧӋҴҗҳҩ 

ƀ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҊҲҗӥү҉ҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ҍҸӆ҉ҊӋҴҧү҉ҿҧҲҤӤүҬҳҖҬӤҩқ ңҴҊҴ҃Ҿ҆ҥҹӆү҉ҜҶқҊҥҶ҉

ҾҙӤҴқҳӮқ ӀҖҤҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҴңҴҥҘүү҃ҿҜҜҭҥҹүҝҥҳҜҿҗӤ҉ҿҜҜҾ҆ҥҹӆү҉ҜҶқҙҷӆҾҧҹү҃ҬҥӥҴ҉Ӂҭӥңҷ

ҩ̓ҴңҾҭңҴҲҬңҬӋҴҭҥҳҜҬҥӥҴ҉ҾҝӅқҾ̓ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ӂҖӥ ҿҗӤҊҲҗӥү҉҆҉҆ҩҴңҾҝӅқҾү҃ҧҳ҃ҫҕӨ҄ү҉

Ҿ̓ҥҹӆү҉ҜҶқҥҺӤқҙҷӆҬҥӥҴ҉ӂҩӥҖӥҩҤ Ҿү҃ҧҳ҃ҫҕӨ҄ү҉Ҿ̓ҥҹӆү҉ҜҶқҿҗӤҧҲҥҺҺӤқ ҭңҴҤ̓ҩҴңҩӤҴ  ҥһҝҙҥ҉ҧӋҴҗҳҩ 

ҥһҝҙҥ҉ҝҷ҃ ҭҥҹүҌҺҖҠҩ҉ҭҴ҉  ҿҗӤҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҝҥҳҜҾҠҶӆңҭҥҹүҧҖҠҹӇқҙҷӆ ҬҳҖҬӤҩқ ҾҠҹӆүӁҭӥ

ҬҴңҴҥҘҜҶқӀҖҤӁҌӥҠҧҳ҉҉ҴқҊҴ҃ҤҴ҉ҩ҉ӁҭҏӤӂҖӥ ҿҧҲӁҭӥҜү҃ҌҹӆүҠҥӥүңҥҺӤқ҄ү҉Ҿ҆ҥҹӆү҉ҜҶқ ҃ӋҴ҃ҳҜ

ӂҩӥӁқ҄ҳӇқҗүқ҄ү҉҃ҴҥҾ҄ҷҤқҿҜҜ 

ƀ ӁҭӥҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҾҗҥҷҤңҢҴҠҘӤҴҤҾ҆ҥҹӆү҉ҜҶқҊҥҶ҉ҾҠҹӆүқӋҴңҴҿҬҖ҉җӤүҭқӥҴ҆ҕҲ҃ҥҥң҃ҴҥӁқҩҳқ

ҿ҄Ӥ҉҄ҳқ (ҾҠҹӆүӁҌӥҬӋҴҭҥҳҜҾҝҥҷҤҜҾҙҷҤҜҾү҃ҧҳ҃ҫҕӨ҄ү҉Ҿ̓ҥҹӆү҉ҜҶқҙҷӆҬҥӥҴ҉) 

 

ê  ҾҩҧҴҙҷӆҗӥү҉ӁҌӥ 
Ṝ ҾҩҧҴӁқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ ҙҖҬүҜҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ҿҧҲҙӋҴҿҜҜҙҖҬүҜ 

 ӂңӤҾ҃Ҷқ 3 ҌҳӆҩӀң҉ 
Ṝ ҾҩҧҴҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҄ҸӇқүҤһӤ҃ҳҜҊӋҴқҩқҙҷң 

 

ê  ҬҘҴқҙҷӆҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҬҘҴқҙҷӆқҳӆ҉ҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ (үҴҊӁҌӥӀҗӦҲӁқҭӥү҉ҾҥҷҤқ ҭҥҹүҠҹӇқҙҷӆқҳӆ҉҃ҳҜҠҹӇқ

ӀҖҤҞһӥҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҗҥҷҤңӀҗӦҲңҴӂҖӥ) 
Ṝ ҬҘҴқҙҷӆҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҾҝӅқҬҘҴқҙҷӆҢҴҤӁқүҴ҆Ҵҥ ҍҸӆ҉ӂңӤңҷҬҶӆ҉҃ҷҖ҄ҩҴ҉ҙҷӆҾҝӅқүҺҝҬҥҥ̓Ӂқ҃Ҵҥ
ҿ҄Ӥ҉҄ҳқ ңҷ҄қҴҖ҃ҩӥҴ҉  ҤҴҩ ҃ҩӥҴ҉҄ҩҴ҉ҠүҙҷӆҊҲҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқӂҖӥ 

 

ê  ҆ҕҲ҃ҥҥң҃Ҵҥ 
Ṝ ҃ҥҥң҃ҴҥҩҶҌҴ҃Ҵҥ      үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҗҥҩҊҬүҜ҆ҺҕҬңҜҳҗҶҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉  үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
ҿҧҲҜҳқҙҸ҃҆Ҳҿққ  

Ṝ ҃ҥҥң҃ҴҥҩҳҖҥҲҤҲ     үҤӤҴ҉қӥүҤ  ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҊҳҖҧӋҴҖҳҜҿҧҲҾҥҷҤ҃ҙҷңҾ҄ӥҴҿ҄Ӥ҉҄ҳқ   үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҥҴҤ҉ҴқҗҳҩҿҧҲҝҥҲңҩҧҞҧ҆Ҳҿққ  үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
Ṝ ҆ҕҲҙӋҴ҉Ҵқүҹӆқ ӄ  җҴң҆ҩҴңҾҭңҴҲҬң҄ү҉ҞһӥҊҳҖ҃ҶҊ҃ҥҥң 
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ê  Ҵ҃ҥҗҳҖҬҶқҿҧҲҝҥҲҾңҶқҞҧ 
 

Ṝ Ҿ҃ҕғӨӁҭӥ҆Ҳҿққҥҩң 100 ҆Ҳҿққ ҊҴ҃Ҟҧҥҩң҄ү҉ 

          1. Ҟҧ҆Ҳҿққ҃Ҵҥҿ҄Ӥ҉҄ҳқ       60 ̓ Ҳҿққ 

2. Ҟҧ҆ҲҿққҊҴ҃҃ҴҥҗүҜ҆ӋҴҘҴң      30 ̓ Ҳҿққ 
          3. ҃ҴҥҾ҄ҷҤқҿҜҜ         10 ̓ Ҳҿққ  
       

ҥҴ҉ҩҳҧҿҧҲҾ҃ҷҤҥҗҶҜҳҗҥ 
Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   80 - 100  ҆Ҳҿққ  
Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҾ҉Ҷқ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   70 - 79     ҆Ҳҿққ  

Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ҿҖ҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ  60 - 69  ҆Ҳҿққ  
җӋӆҴ҃ҩӤҴҥӥүҤҧҲ  60 ӂҖӥҥҳҜҾ҃ҷҤҥҗҶҜҳҗҥҌңҾҌҤ  ҾҩӥқҿҗӤ҃ҥҥң҃ҴҥҊҲҾҭӅқҾҝӅқүҤӤҴ҉үҹӆқ 
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ҢҴ҆Ҟқҩ҃ 

 

 
 

 
 

 

 
 

 

 

җҳҩүҤӤҴ҉Ӂқ҃ҴҥҾ҄ҷҤқҿҜҜҢҴҠҋҴҤ 3 ҖӥҴқҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ҿҜҜ 3 ңҶҗҶ  
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҃Ҵҥҿ҄Ӥ҉҄ҳқҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ 

ҝҥҲҾҢҙҜҶққҴқ ҝҧӤүҤүҶҬҥҲ 

 

ӀҖҤ ҬӋҴқҳ҃ҠҳҔқҴқҩҳҗ҃ ҥҥң҃ ҴҥҊҳҖ҃ ҴҥҪҸ҃ҫҴ 
 

ê  ҥҲҖҳҜҌҳӮқ  
 ң.1 ï ң.3  

 

ê  ҩҳҗҘҺҝҥҲҬ҉҆Ө 
   Ӂқ҃ҴҥҙӋҴ҃ҶҊ҃ҥҥңқҷӇ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҊҲӂҖӥҾҥҷҤқҥһӥҿҧҲҙҳ҃ҫҲ Җҳ҉қҷӇ  
Ṝ ҾҠҹӆүӁҭӥңҷҙҳ҃ҫҲ҃Ҵҥүү҃ҿҜҜҿҧҲҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ 

Ṝ ҾҠҹӆүӁҭӥҙҥҴҜҘҸ҉ҥҲҜҜ҃ҴҥҙӋҴ҉Ҵқ҄ү҉үҴ҃ҴҪҤҴқҿҧҲҿҥ҉҃ҥҲҙӋҴ 

Ṝ ҾҠҹӆүӁҭӥңҷҙҳ҃ҫҲӁқ҃ҴҥҩҳҖҿҧҲ҃Ҵҥ҆ӋҴқҩҕ 

Ṝ ҾҠҹӆүҙҖҬүҜҿҧҲҿ҃ӥҝҳҏҭҴӁқ҃ҴҥҜҶқ 

Ṝ ҾҠҹӆүқӋҴҾҬқүҞҧ҃ҥҲҜҩқ҃Ҵҥүү҃ҿҜҜҿҧҲҞҧҧҳҠҚӨ 
 

ê  ҊҺҖңҺӤ҉ҭңҴҤ҃ҴҥҾҥҷҤқҥһӥ 
 ҾҠҹӆүӁҭӥҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқӁҌӥҩҶҚҷ҃ҴҥҙҴ҉ҩҶҙҤҴҪҴҬҗҥӨ ( Scientific Method ) Ӂҭӥңҷ҆ҩҴңҥһӥ 

Ҿ҃ҶҖҙҳ҃ҫҲ ҆ҶҖҿ҃ӥҝҳҏҭҴ ҾҠҹӆүҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ҝҥҲҾҢҙҜҶққҴқ ҙҷӆҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқҝҥҲҖҶҫҒӨ
ҿҧҲҠҳҔқҴ҄ҸӇқҾү҉ 
 

 

ê  ҬҴҥҲҬӋҴ̓ ҳҏ 
 
җҴңҭҧҳ҃҃Ҵҥүү҃ҿҜҜүҴ҃ҴҪҤҴқ үҴ҃ҴҪҤҴқҗӥү҉ңҷҿҥ҉҄ҳҜңҴ҃ қӋӇҴҭқҳ҃ҾҜҴ ҿҥ҉Ҥ҃Ҭһ҉ ҩҳҬҖҺ

ҙҷӆӁҌӥӁқ҃ҴҥҬҥӥҴ҉ҊҸ҉җӥү҉ңҷқӋӇҴҭқҳ҃ҾҜҴҿҧҲңҷ̓ҩҴңҤҹҖҭҤҺӤқ ҾҠҹӆүҍҳҜҿҥ҉҃ҥҲҙӋҴҗӤҴ҉ӄӀҖҤӀ҆ҥ҉ҬҥӥҴ҉
үҴ҃ҴҪҤҴқӂңӤҾҬҷҤҥһҝҿҧҲҿҗ҃ҭҳ҃ 
       ҧӋҴҗҳҩҾ҆ҥҹӆү҉ҜҶқ Fuselage ҾҝӅқӀ̓ҥ҉ҬҥӥҴ҉ҭҧҳ҃ҾҝӅқҬӤҩқҤҸҖҝҷ҃ ҌҺҖҠҩ҉ҭҴ҉ ҿҧҲүҺҝ҃ҥҕӨүҹӆқӄ 

ҾҌӤқҤҴ҉ҙҷӆӁҭӥ҃ӋҴҾқҶҖҿҥ҉҄ҳҜ ҝҥҲҾҢҙ҃ ҴҥҬҥӥҴ҉ҧӋҴҗҳҩҾ̓ҥҹӆү҉ҜҶқҙҳӆҩӂҝңҷ 2 ҿҜҜ 
1. ҿҜҜ Truss ҾҝӅқӀ҆ҥ҉Ҙҳ҃ҙӤүӀҧҭҲ  ңҳ҃Ҙһ҃ҬҥӥҴ҉ҖӥҩҤҾҭҧӅ҃ҙӤүҙҷӆҾҌҹӆүңҗӤү҃ҳқ ӀҖҤҙҳӆҩӂҝҞҶҩ

Ҙһ҃҆ҧҺңҖӥҩҤҞӥҴ  

2. ҿҜҜ monocoque    Ӏ̓ҥ҉ҬҥӥҴ҉ңҷҌҶӇқҬӤҩқҘӤҴҤҙүҖҿҥ҉ ӁҌӥ̓ҩҴңҿ҄Ӆ҉ҿҥ҉҄ү҉ҞҶҩӁқ҃Ҵҥ
ҥҳҜҿҥ҉ 

Ҿ҆ҥҹӆү҉ҜҶқҊҲҗӥү҉үҤһӤҢҴҤӁҗӥҿҥ҉҃ҥҲҙӋҴ 5ҿҥ҉ҙҷӆҬӋҴ̓ҳҏ  

Å ҿҥ҉ҖҸ҉ Tension 
Å ҿҥ҉ҜҷҜүҳҖ Compression 
Å ҿҥ҉ҜҶҖ Torsion 

Å ҿҥ҉Ҿҋҹүқ Shear 
Å ҿҥ҉ҖҳҖ Bending 
Ӂқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉҉ҴқҤҴ҉ҊҸ҉җӥү҉҆ӋҴқҸ҉ҘҸ҉ҿҥ҉҃ҥҲҙӋҴҗӤҴ҉ӄҿҧҲ҃Ҵҥ҆ҩҜ҆ҺңҾҠҹӆү҃Ҵҥ

ҜҶқҗҴңҩҳҗҘҺҝҥҲҬ҉҆Ө 
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ê  ҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ 
ҿҗӤҧҲҙҷңҊҲҗӥү҉ҾҗҥҷҤңҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ Җҳ҉қҷӮ 

Ṝ ҬӋҴҭҥҳҜҞһӥҊҳҖ҃ ҶҊ҃ ҥҥң 

o үҺҝ҃ҥҕӨҿҧҲҊүҢҴҠҬӋҴҭҥҳҜҋҴҤ҃ҴҥҊҳҜҾҩҧҴӁқ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ҿҧҲҿ҄Ӥ҉҄ҳқ 

o ҊүҢҴҠҬӋҴҭҥҳҜҿҬҖ҉ ҬҘҶҗҶҿҧҲҞҧ҃Ҵҥҿ҄Ӥ҉҄ҳқ҄ү҉ҙҺ҃ҙҷңӁқ҄ҕҲҙҷӆҙӋҴ҃Ҵҥҿ҄Ӥ҉҄ҳқ 

o ү̓ңҠҶҩҾҗүҥӨҬӋҴҭҥҳҜ҃ҴҥҝҥҲңҩҧҞҧ  
o қҴҮҹ҃ҴҊҳҜҾҩҧҴҭҥҹүӀҝҥҿ҃ҥң̓үңҠҶҩҾҗүҥӨҬӋҴҭҥҳҜӁҌӥҊҳҜҾҩҧҴ 

o Ҿ҆ҥҹӆү҉ҠҶңҠӨ (Printer) ҿҧҲ҃ҥҲҖҴҫ A4 

o ҃ҥҲҖҴҫҾ҄ҷҤқҿҜҜ҄қҴҖ A3   
o ҿҜҜҾү҃ҬҴҥҗӤҴ҉ ӄ ӂҖӥҿ҃Ӥ ҿҜҜҧ҉ҙҲҾҜҷҤқ , ҿҜҜҜҳқҙҸ҃҆Ҳҿққ, ҿҜҜҬҥҺҝҞҧ                   

҃Ҵҥҿ҄Ӥ҉҄ҳқ ұҧұ  
 
Ṝ ҬӋҴҭҥҳҜҞһӥҾ҄ӥҴҿ҄ Ӥ҉҄ ҳқ  

   ҥҴҤ҃ҴҥҩҳҬҖҺҿҧҲҾ҆ҥҹӆү҉ңҹү 
o ӂңӥ ҭҥҹүҩҳҬҖҺҌқҶҖүҹӆқӁҖ ӄ ңҷ҄қҴҖӁҭҏӤҭҥҹүҤҴҩҩ҃ӤҴҿҜҜҙҷӆҬҥӥҴ҉ ӁқүҳҗҥҴҬӤҩқҊҥҶ҉   
o ҃ҥҲҖҴҫ,ҠҧҴҬҗҶ҃ ҭҥҹүӀҡң Ҿҧҹү҃ӁҌӥӂҖӥҗҴң̓ҩҴңҗӥү҉҃Ҵҥ 

o үҺҝ҃ҥҕӨ җҳҖ҃ҥҲҖҴҫ җҳҖӂңӥ ҾҌӤқ ҾҧҹӆүҤҋҧҺ ҃ҥҥӂ҃ҥ ҆ҳҗҾҗүҥӨ ҃ҴҩҗҶҖӂңӥ ҃ҥҲҖҴҫ ҭҥҹү
Ӏҡң  

o ҃ҥҲҖҴҫҙҥҴҤҧҲҾүҷҤҖ 

o ӁҜҠҳҖҾ҆ҥҹӆү҉ҜҶқ ҄қҴҖӂңӤҾ҃Ҷқ 7 қҶӇҩ ӀҖҤҊҲӁҌӥӁҜҠҳҖҬӋҴҾҥӅҊҥһҝҙҷӆңҷ҄ҴҤӁқҗҧҴҖҭҥҹүҞһӥҾ҄ӥҴ
ҿ҄Ӥ҉҄ҳқҝҥҲҖҶҫҒӨ҄ҸӇқӁҌӥҾү҉҃ӅӂҖӥ (ҭӥҴңқӋҴҭҳҩҿҙӤқҤҸҖҬӋҴҾҥӅҊҥһҝҗҴңҙӥү҉җҧҴҖҾ҄ӥҴңҴӁҌӥӁқ
ҬқҴңҿ҄Ӥ҉҄ҳқ) 

o ҤҴ҉ҩ҉ҥҳҖ҄ү҉ҩ҉ӁҭҏӤ 
o үҺҝ҃ҥҕӨүҹӆқҙҷӆҊӋҴҾҝӅқ  

o ҖҶқҬү, ҝҴ҃, ҩ҉ҾҩҷҤқ ҭҥҹүүҺҝ҃ҥҕӨҬӋҴҭҥҳҜҾ҄ҷҤқҿҜҜ 

 
 

   
 

          ҥһҝҤҴ҉ҩ҉ҥҳҖ҄ү҉ҙҷӆҬҴңҴҥҘӁҌӥӂҖӥ          ҿҙӤқҤҸҖҬӋҴҾҥӅҊҥһҝӂңӤҬҴңҴҥҘқӋҴҾ҄ӥҴңҴӁҌӥӂҖӥ 
 
 
* ҝҧӤүҤүҶҬҥҲ  ҭңҴҤҘҸ҉ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҧҹү҃ҝҧӤүҤҾ҆ҥҹӆү҉ҥӤүқ ҊҴ҃ҠҹӇқ  ҊҴ҃ңҹү ҃ӅӂҖӥ 
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ê  ҄ҳӮқҗүқ҃ҴҥҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҥҴҤ҉Ҵқҗҳҩ ҕ ҊҺҖҧ҉ҙҲҾҜҷҤқ  

Ṝ җҥҩҊҩҳҬҖҺ ҿҧҲүҺҝ҃ҥҕӨ ҙҷӆҿҗӤҧҲҙҷңҾҗҥҷҤңңҴӁҭӥҾҝӅқӂҝҗҴңҾ҉ҹӆүқӂ҄ (ҥҴҤ҃ҴҥҩҳҬҖҺҿҧҲ
Ҿ҆ҥҹӆү҉ңҹү) 

Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ Ҿ҄ӥҴӂҝқҳӆ҉ӁқҠҹӇқҙҷӆҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ 

Ṝ ҃ҥҥң҃Ҵҥ ҊҳҜҾҩҧҴҾҥҶӆңӁҭӥҙӋҴ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉Ҡҥӥүң҃ҳқӀҖҤҬҥӥҴ҉ҿҧҲҙҖҬүҜҗҴң
ҾҩҧҴҙҷӆ҃ӋҴҭқҖ 

Ṝ ҾңҹӆүҭңҖҾҩҧҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ ҃ҥҥң҃ҴҥҌҷӇҿҊ҉ҧӋҴҖҳҜ҃Ҵҥҿ҄Ӥ҉҄ҳқ  
Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҾ҄ӥҴҝҥҲҊӋҴҙҷӆҿҧҲҙӋҴ҃ҴҥҝҧӤүҤҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ 

Ṝ ҿҗӤҧҲҙҷңҬҴңҴҥҘҝҧӤүҤҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ӂҖӥ 3 ҥүҜ ӀҖҤ 1 ҥүҜҊҲҿ҄Ӥ҉҄ҳқҾҥҷҤ҉ҧӋҴҖҳҜҊҴ҃

ҙҷңҿҥ҃ҊқҘҸ҉ҙҷңҬҺҖҙӥҴҤ  

Ṝ ҘӥҴҾ҆ҥҹӆү҉ҜҶқ ҜҶқӂҝ҆ӥҴ҉Ӂҭӥ҃ ҥҥң҃ҴҥҊҳҜҾҩҧҴҗӤүүҷ҃ 10 ҩҶқҴҙҷ ҘӥҴҾ҆ҥҹӆү҉ҜҶқҤҳ҉ӂңӤҭҧҺҖүү҃ңҴ
ӁҭӥҙӋҴ҃ҴҥҜҶқӁҭңӤӁқҥүҜқҳӇқ ҘӥҴҭҧҺҖүү҃ңҴҢҴҤӁқҾҩҧҴӁҭӥҊҳҜҾҩҧҴҗӤүӂҝ 

Ṝ Ҿңҹӆүҙҷңҿ҄Ӥ҉҄ҳқҾҬҥӅҊӁқҿҗӤҧҲҥүҜӁҭӥ҃ ҥҥң҃ҴҥҿҊӥ҉Ҟҧ҃Ҵҥҿ҄Ӥ҉҄ҳқӁҭӥҙҷңҿҧҲ҃ҥҥң҃ҴҥҜҳқҙҸ҃
҆ҲҿққҙҥҴҜ  

Ṝ ҾңҹӆүҊҜ҃Ҵҥҿ҄Ӥ҉҄ҳқӁқҿҗӤҧҲҥүҜ ӁҭӥҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳққӋҴҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ӂҝӁҭӥ҃ ҥҥң҃ҴҥҗҥҩҊ

Һ̓ҕҬңҜҳҗҶ ҿҧҲӁҭӥҧ҉ҌҹӆүҥҳҜҙҥҴҜҞҧ҃ҴҥҗҥҩҊҬүҜ ҿҧҲ̓ҲҿққҙҷӆӂҖӥ җҴңҿҜҜҜҳқҙҸ҃̓Ҳҿққ
ҙҺ҃҆ҥҳӇ҉ 

 

ê  ҃ҴҥҩҳҖҿҧҲҝҥҲҾңҶқҞҧ 
 

Ṝ ҥҲҤҲҾҩҧҴҭҧҳ҉ҊҴ҃ҝҧӤүҤҘҸ҉ҊҺҖҙҷӆҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉җ҃ҬҳңҞҳҬҠҹӇқҬқҴң  

 
҆Ҳҿққ 60 ҆Ҳҿққ ҊҴ҃ҾҩҧҴ҃ҴҥҜҶқ ҾҠҹӆүҊҳҖҧӋҴҖҳҜҿҧҲҝӥүқ̓Ҳҿққҧ҉ӁқҥҲҜҜ ӀҖҤӁҌӥҬһҗҥ 

 

 ҾҩҧҴҙҷӆҖҷҙҷӆҬҺҖ҄ү҉ҙҷңҿ҄Ӥ҉҄ҳқ  

ҾҩҧҴҙҷӆҖҷ҄ү҉ҙҷңҙҷңҷ҆ӤҴңҴ҃ҙҷӆҬҺҖ 

ê  Ҿ҉ҹӆүқӂ҄ 
Ṝ қӋҴҾ҆ҥҹӆү҉ңҹүҿҧҲҩҳҬҖҺңҴҙӋҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ҢҴҤӁқҬқҴңҿ҄Ӥ҉҄ҳқ 

Ṝ ҝҷ҃Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ ҩҳҖӁқ҄ҕҲ҃Ҵ҉ҝҷ҃ ҆ҩҴңҤҴҩҥҲҭҩӤҴ҉ 30 -50 ҍң.  
Ṝ қӋӇҴҭқҳ҃Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ҥҩңҙҳӇ҉ҭңҖ үҤһӤҥҲҭҩӤҴ҉ 15 -30 ҃ҥҳң 

Ṝ ӂңӤҊӋҴ҃ҳҖ҆ҩҴңҤҴҩ҄ү҉ ҧӋҴҗҳҩ 

Ṝ ҭӥҴңқӋҴҿҙӤқҤҸҖҬӋҴҾҥӅҊҥһҝҗҴңҙӥү҉җҧҴҖҾ҄ӥҴңҴӁҌӥӁқҬқҴңҿ҄Ӥ҉҄ҳқ 

Ṝ ҭӥҴңӁҌӥҿҙӤ҉̓ҴҥӨҜүқ, ӂңӥҜҳҧҍҴ ҾҝӅқҩҳҬҖҺӁқ҃ҴҥҬҥӥҴ҉ 

Ṝ ҬҥӥҴ҉ӂҖӥӂңӤҊӋҴ҃ҳҖҊӋҴқҩқҢҴҤӁқҾҩҧҴҙҷӆ҃ӋҴҭқҖ 

Ṝ ӂңӤүқҺҏҴҗӁҭӥқӋҴҿҜҜҾ҆ҥҹӆү҉ҜҶқҙҺ҃ҥһҝҿҜҜҿҧҲҙҺ҃ҝҥҲҾҢҙҾ҄ӥҴңҴҾҝӅқҗҳҩүҤӤҴ҉ӁқҬқҴң 
ҿ҄Ӥ҉҄ҳқ 

  ҾҩҧҴҙҷӆҗӥү҉ӁҌӥ 

ƀ ҾҩҧҴӁқ҃ҴҥҬҥӥҴ҉Ҿ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ ҙҖҬүҜҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ҿҧҲҙӋҴҿҜҜҙҖҬүҜ 

ӂңӤҾ҃Ҷқ 3 ҌҳӆҩӀң҉ 

ƀ ҾҩҧҴҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҄ҸӇқүҤһӤ҃ҳҜҊӋҴқҩқҙҷң 

 

ƀ  

 
60   x  
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ê  ҬҘҴқҙҷӆҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҬҘҴқҙҷӆқҳӆ҉ҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉Ҿ̓ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉ (үҴҊӁҌӥӀҗӦҲӁқҭӥү҉ҾҥҷҤқ ҭҥҹүҠҹӇқҙҷӆқҳӆ҉҃ҳҜҠҹӇқ

ӀҖҤҞһӥҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҗҥҷҤңӀҗӦҲңҴӂҖӥ) 
Ṝ ҬҘҴқҙҷӆҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҾҝӅқҬҘҴқҙҷӆ ҍҸӆ҉ӂңӤңҷҬҶӆ҉҃ҷҖ҄ҩҴ҉ҙҷӆҾҝӅқүҺҝҬҥҥ̓Ӂқ҃Ҵҥҿ҄Ӥ҉҄ҳқ ңҷ҄қҴҖ
҃ҩӥҴ҉ ҤҴҩ ҃ҩӥҴ҉҄ҩҴ҉ҠүҙҷӆҊҲҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқӂҖӥ  

 

ê  ҆ҕҲ҃ҥҥң҃Ҵҥ 
Ṝ ҃ҥҥң҃ҴҥҩҶҌҴ҃Ҵҥ      үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҗҥҩҊҬүҜ҆ҺҕҬңҜҳҗҶҾ҆ҥҹӆү҉ҜҶқҠҧҳ҉ҤҴ҉  үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
ҿҧҲҜҳқҙҸ҃҆Ҳҿққ  

Ṝ ҃ҥҥң҃ҴҥҊҳҜҾҩҧҴ     үҤӤҴ҉қӥүҤ  ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҊҳҖҧӋҴҖҳҜҿҧҲҾҥҷҤ҃ҙҷңҾ҄ӥҴҿ҄Ӥ҉҄ҳқ   үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 1 ҆қ 
Ṝ ҃ҥҥң҃ҴҥҥҴҤ҉ҴқҗҳҩҿҧҲҝҥҲңҩҧҞҧ҆Ҳҿққ  үҤӤҴ҉қӥүҤ ҊӋҴқҩқ 2 ҆қ 
Ṝ ҆ҕҲҙӋҴ҉Ҵқүҹӆқ ӄ  җҴң҆ҩҴңҾҭңҴҲҬң҄ү҉ҞһӥҊҳҖ҃ҶҊ҃ҥҥң 

 

 

ê  Ҵ҃ҥҗҳҖҬҶқҿҧҲҝҥҲҾңҶқҞҧ 
 

Ṝ Ҿ҃ҕғӨӁҭӥ҆Ҳҿққҥҩң 100 ҆Ҳҿққ ҊҴ҃Ҟҧҥҩң҄ү҉ 

1. Ҟҧ҆Ҳҿққ҃Ҵҥҿ҄Ӥ҉҄ҳқ       60 ҆Ҳҿққ 
          2. Ҟҧ҆ҲҿққҊҴ҃҃ҴҥҗүҜ҆ӋҴҘҴң       30 ҆Ҳҿққ 

          3. ҃ҴҥҾ҄ҷҤқҿҜҜ 10 ̓ Ҳҿққ       10 ҆Ҳҿққ 

 

ҥҴ҉ҩҳҧҿҧҲҾ҃ҷҤҥҗҶҜҳҗҥ 
  Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   80 - 100  ҆Ҳҿққ  

  Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҾ҉Ҷқ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ    70 - 79     ҆Ҳҿққ  
  Ҿ҃ҷҤҥҗҶҜҳҗҥҥҲҖҳҜҾҭҥҷҤҏҙү҉ҿҖ҉ ҊҲҗӥү҉ӂҖӥ̓ Ҳҿққ   60 - 69  ҆Ҳҿққ  
  җӋӆҴ҃ҩӤҴҥӥүҤҧҲ  60 ӂҖӥҥҳҜҾ҃ҷҤҥҗҶҜҳҗҥҌңҾҌҤ  ҾҩӥқҿҗӤ҃ҥҥң҃ҴҥҊҲҾҭӅқҾҝӅқүҤӤҴ҉үҹӆқ 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 



 

ĻŇĸĮľńĨĩĔĶĶĴĬńĔŏĶňĵĬ ėĶńŘĚĪňŗ 47 ĮƖĔŅĶĻŉĔļŅ 0360 ĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮ&ĬńĔĭŇĬĬƟŀĵȮĽıģ,'ȮȮľĬƟŅȮȮ33 

 

ҢҴ҆Ҟқҩ҃ 
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҃Ҵҥҿ҄Ӥ҉҄ҳқүҴ҃ҴҪҤҴқҜҳ҉҆ҳҜҖӥҩҤҩҶҙҤҺ 

ҝҥҲҾҢҙҜҶқҜҥҥҙҺ҃ҬҳңҢҴҥҲ 

 

ӀҖҤ ҬӋҴқҳ҃ҠҳҔқҴқҩҳҗ҃ ҥҥң҃ ҴҥҊҳҖ҃ ҴҥҪҸ҃ҫҴ 
 

ê ҥҲҖҳҜҌҳӮқ  
 ң.4 ï ң.6 
 

êҩҳҗҘҺҝҥҲҬ҉҆Ө 
ҥҲҭҩӤҴ҉҃ҴҥҙӋҴ҃ҶҊ҃ҥҥңқҷӇ қҳ҃ҾҥҷҤқҊҲӂҖӥ̓ ҩҴңҥһӥҿҧҲҙҳ҃ҫҲ Җҳ҉қҷӇ 
Ṝ ҾҠҹӆүӁҭӥңҷҙҳ҃ҫҲ҃Ҵҥүү҃ҿҜҜҿҧҲҬҥӥҴ҉үҴ҃ҴҪҤҴқҜҳ҉҆ҳҜҖӥҩҤҩҶҙҤҺӁқҥһҝҿҜҜҗӤҴ҉ ӄ  

Ṝ ҾҠҹӆүӁҭӥҙҥҴҜҘҸ҉ҥҲҜҜ҃ҴҥҙӋҴ҉Ҵқ҄ү҉Ҿ҆ҥҹӆү҉ҤқҗӨ (ңүҾҗүҥӨӂҡҡӥҴ) ҿҧҲ҃Ҵҥ҆ҩҜ҆ҺңҖӥҩҤҩҶҙҤҺ 

Ṝ ҾҠҹӆүӁҭӥңҷҙҳ҃ҫҲӁқ҃ҴҥҩҳҖҿҧҲ҃Ҵҥ҆ӋҴқҩҕ 

Ṝ ҾҠҹӆүҙҖҬүҜҿҧҲҿ҃ӥӂ҄ҝҳҏҭҴӁқ҃ҴҥҜҶқ҄ү҉үҴ҃ҴҪҤҴқ 

Ṝ ҾҠҹӆүқӋҴҾҬқүҞҧ҃ҥҲҜҩқ҃Ҵҥүү҃ҿҜҜҿҧҲҞҧҧҳҠҚӨ 
 

êҊҺҖңҺӤ҉ҭңҴҤ҃ҴҥҾҥҷҤқҥһӥ 
         ҾҠҹӆүӁҭӥҞһӥҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқӁҌӥҩҶҚҷ҃ҴҥҙҴ҉ҩҶҙҤҴҪҴҬҗҥӨ ( Scientific Method )Ӂҭӥңҷ҆ҩҴңҥһӥ       

Ҿ҃ҶҖҙҳ҃ҫҲ ҆ҶҖҿ҃ӥҝҳҏҭҴҗҧүҖҊқҬҴңҴҥҘ҃Ҵҥүү҃ҿҜҜҿҧҲҬҥӥҴ҉үҴ҃ҴҪҤҴқҙҷӆ҄ҳҜҾ҆ҧҹӆүқҖӥҩҤ
ңүҾҗүҥӨӂҡҡӥҴҜҳ҉҆ҳҜҖӥҩҤҩҶҙҤҺӀҖҤҾҠҹӆүӁҭӥҬҴңҴҥҘҜҥҥҙҺ҃қӋӇҴҭқҳ҃ ҿҧҲҙӋҴ҃ҴҥҜҶқҗҴңҢҴҥ҃ҶҊҙҷӆ 
҃ӋҴҭқҖӂҖӥ  

 
 

êҬҴҥҲҬӋҴ̓ ҳҏ 
          Ӂқ҃Ҵҥүү҃ҿҜҜүҴ҃ҴҪҤҴқҥһҝҿҜҜҗӤҴ҉ӄҾҠҹӆүӁҌӥӁқҢҴҥ҃ҶҊ ӀҖҤҾҋҠҴҲ̓ҩҴңҬҴңҴҥҘӁқҖӥҴқ
Ҵ҃ҥҜҥҥҙҺ҃қӋӇҴҭқҳ҃ҿҧҲҬҳңҢҴҥҲҾҠҹӆүҾҠҶӆңҪҳ҃ҤҢҴҠӁқ҃Ҵҥ҄қҬӤ҉ҬҶқ̓ ӥҴ ҞһӥӀҖҤҬҴҥ ҃Ҵҥүү҃ҿҜҜҗӥү҉
҆ӋҴқҸ҉ҖӥҴқ҆ҩҴңҝҧүҖҢҳҤҿҧҲҬңҥҥҘқҲүҴ҃ҴҪҤҴқҬһ҉ҬҺҖ ҃Ҵҥ҃ӋҴҭқҖҿҥ҉҄ҳҜҿҧҲ҃Ҵҥ҃ӋҴҭқҖ҆ӤҴ 

Wing  loading  ҾҝӅқҗҳҩҌҷӇ̓Һҕҧҳ҃ҫҕҲҾҜҹӇү҉җӥқӁқ҃Ҵҥүү҃ҿҜҜҾ̓ҥҹӆү҉ҜҶқ  ҙӋҴӁҭӥҬҴңҴҥҘҝҥҲңҴҕӂҖӥ
ҩӤҴ҃Ҵҥүү҃ҿҜҜҾ̓ҥҹӆү҉ҜҶқҊҲҾҝӅқӂҝӁқҥһҝӁҖ  ҃ҴҥӁҌӥҩҳҬҖҺӁқ҃ҴҥҬҥӥҴ҉ҊҲҾҝӅқҿҜҜӁҖ  қӋӇҴҭқҳ҃Ҿ̓ҥҹӆү҉ҜҶқ

ҾңҹӆүҙӋҴҾҬҥӅҊҊҲҝҥҲңҴҕҾҙӤҴӂҥ  ұҧұ  
          ҆ӤҴ Wing  loading  Ҙһ҃҃ӋҴҭқҖҖӥҩҤҗҳҩҿҝҥҬү҉җҳҩ҆ҹү  қӋӇҴҭқҳ҃҄ү҉Ҿ҆ҥҹӆү҉ҜҶқҿҧҲҠҹӇқҙҷӆ
ҙҳӇ҉ҭңҖ҄ү҉ҝҷ҃  ҆ӤҴҠҹӇқҙҷӆҝҷ҃Ҙһ҃҃ӋҴҭқҖҖӥҩҤ҄қҴҖ҄ү҉Ҿ҆ҥҹӆү҉ҤқҗӨ(ңүҾҗүҥӨӂҡҡӥҴ) ҿҧҲҌқҶҖ҄ү҉

Ҿ̓ҥҹӆү҉ҜҶқ  қӋӇҴҭқҳ҃҄ ү҉Ҿ̓ҥҹӆү҉ҜҶқҍҸӆ҉ҊҲңҷҞҧҗӤү Wing  loading ҾҥҴҬҴңҴҥҘҙӋҴӁҭӥқӋӇҴҭқҳ҃ҧҖҧ҉ҖӥҩҤ
Ҵ҃ҥҾҧҹү҃ҩҶҚҷ҃ҴҥҬҥӥҴ҉ҿҧҲҩҳҬҖҺҙҷӆӁҌӥ  ҾҌӤқ ҧӋҴҗҳҩ үҴҊҙӋҴҖӥҩҤӂңӥҜҳҧҍӤҴ  Ӏҡң ҭҥҹү  Fiberglass  
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êҩҳҬҖҺҿҧҲүҺҝ҃ҥҕӨ 
Ṝ ҬӋҴҭҥҳҜҞһӥҊҳҖ҃ ҶҊ҃ ҥҥң 

o үҺҝ҃ҥҕӨҿҧҲҊүҢҴҠҬӋҴҭҥҳҜҋҴҤ҃ҴҥҊҳҜҾҩҧҴӁқ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ҿҧҲҿ҄Ӥ҉҄ҳқ 

o ҊүҢҴҠҬӋҴҭҥҳҜҿҬҖ҉ ҬҘҶҗҶҿҧҲҞҧ҃Ҵҥҿ҄Ӥ҉҄ҳқ҄ү҉ҙҺ҃ҙҷңӁқ҄ҕҲҙҷӆҙӋҴ҃Ҵҥҿ҄Ӥ҉҄ҳқ 

o ү̓ңҠҶҩҾҗүҥӨҬӋҴҭҥҳҜ҃ҴҥҝҥҲңҩҧҞҧ 

o қҴҮҶ҃ҴҊҳҜҾҩҧҴҭҥҹүӀҝҥҿ҃ҥң̓үңҠҶҩҾҗүҥӨҬӋҴҥҳҜҊҳҜҾҩҧҴ  
o Ҿ҆ҥҹӆү҉ҠҶңҠӨ (Printer) ҿҧҲ҃ҥҲҖҴҫ A4 

o ҃ҥҲҖҴҫҾ҄ҷҤқҿҜҜ҄қҴҖ A3 

o ҩҳҗҘҺҾҝӅқҗҺӥңҾҭҧӅ҃҄қҴҖ 25,50,100,200,300,400,500 ҿҧҲ 1,000 ҃ҥҳң (үҤӤҴ҉қӥүҤ 2 

ҌҺҖ) ҭҥҹүҩҳҬҖҺүҹӆқҙҷӆңҷқӋӇҴҭқҳ҃ҾҙӤҴ҃ҳқ ҾҌӤқ җҲ҃ҳӆҩ, ҖҶққӋӇҴңҳқ 

o ҾҬҴҠҥӥүң҄ҴҗҳӇ҉҆ҩҴңҬһ҉үҤӤҴ҉қӥүҤ 2.20 Ҿңҗҥ ҊӋҴқҩқ 4 җӥқ 
o ҾҌҹү҃ҬҷҭҥҹүҥҶҜҜҶӇқ ̓ҩҴңҤҴҩ 20 Ҿңҗҥ ҊӋҴқҩқ 2 ҾҬӥқ 

o ҃ҥҩҤҧңңҴҗҒҴқ ҿҧҲ ҾҬҴ ҆ҩҴңҬһ҉үҤӤҴ҉қӥүҤ 3 Ҿңҗҥ ҊӋҴқҩқ 1 ҌҺҖ 
o Қ҉Ҿ҄ҷҤҩҿҧҲҿҖ҉ үҤӤҴ҉ҧҲ 2 ҌҺҖ 
o қ҃ҭҩҷҖ 

o ҭңҩ҃  safety ҊӋҴқҩқ 3-6 ӁҜ 
o ҿҜҜҾү҃ҬҴҥҗӤҴ҉ ӄ ӂҖӥҿ҃Ӥ ҿҜҜҧ҉ҙҲҾҜҷҤқ , ҿҜҜҜҳқҙҸ҃҆Ҳҿққ, ҿҜҜҬҥҺҝҞҧ҃Ҵҥ
ҿ҄Ӥ҉҄ҳқ ұҧұ  

o ҌҺҖҝҒңҠҤҴҜҴҧҾҜҹӇү҉җӥқ (ҠҧҴҬҾҗүҥӨ,ҤҴҿҖ҉,ҾҜҗҴҖҷқ) 
 

Ṝ ҬӋҴҭҥҳҜҞһӥҾ҄ӥҴҿ҄ Ӥ҉҄ ҳқҿҗӤҧҲҙҷңҊҲҗӥү҉ҾҗҥҷҤңҩҳҬҖҺҿҧҲүҺҝ҃ ҥҕӨ Җҳ҉қҷӮ 
 

o ӀҡңҭҥҹүүҺҝ҃ҥҕӨүҹӆқӄҙҷӆӁҌӥӁқ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ 
o ҩҶҙҤҺҜҳ҉̓ҳҜҢҴ̓ҬӤ҉ (Remote  control) ҿҧҲҢҴ҆ҥҳҜ (Receiver)ңҴ҃҃ҩӤҴ 4 

ҌӤү҉ҬҳҏҏҴҕ 1 ҌҺҖ 

o ҌҺҖ҆ҩҜ҆ҺңүҳҗҥҴҾҥӤ҉ңүҾҗүҥӨӂҡҡӥҴ (Speed control)  
o ңүҾҗүҥӨ҄қҴҖӂңӤҾ҃Ҷқ 2815  ӂңӤҊӋҴ҃ҳҖ KV ҄ү҉ңүҾҗүҥӨ 

o ҿ҄қ҃ҧӂҡҡӥҴ (Servo) 
o Battery Li-Po 2,200 mA 11.1 V  

o үҺҝ҃ҥҕӨ җҳҖ҃ҥҲҖҴҫ җҳҖӂңӥ ҾҌӤқ ҾҧҹӆүҤҋҧҺ ҃ҥҥӂ҃ҥ ̓ҳҗҾҗүҥӨ ҃ҴҩҗҶҖӂңӥ ҃ҥҲҖҴҫ       
ҭҥҹүӀҡң  

o ҿҝӥ҉ҟҺӤқ 1 ҃ҥҲҝӧү҉ 

o үҺҝ҃ҥҕӨүҹӆқӄ ҙҷӆҊӋҴҾҝӅқ  

o ҖҶқҬү, ҝҴ҃҃Ҵ, ҩ҉ҾҩҷҤқ ҭҥҹүүҺҝ҃ҥҕӨҬӋҴҭҥҳҜҾ҄ҷҤқҿҜҜ 

o қӋӇҴҖҹӆң-үҴҭҴҥҾҙҷӆҤ҉ 
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ê҄ҳӮқҗүқ҃ҴҥҊҳҖ҃ҶҊ҃ҥҥң 
1. ҥҴҤ҉Ҵқҗҳҩ ҕ ҊҺҖҧ҉ҙҲҾҜҷҤқҿҊӥ҉ҬҳҏҏҴҕ ҩ̓ҴңҘҷӆҗӤү̓ҕҲ҃ҥҥң҃ҴҥҖӥҩҤ 

2. җҥҩҊҩҳҬҖҺ ҿҧҲүҺҝ҃ҥҕӨ ҙҷӆҿҗӤҧҲҙҷңҾҗҥҷҤңңҴӁҭӥҾҝӅқӂҝҗҴңҾ҉ҹӆүқӂ҄җҴңҙҷӆ҃ӋҴҭқҖ 

3. ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ Ҿ҄ӥҴӂҝқҳӆ҉ӁқҠҹӇқҙҷӆҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉ 

4. ҥ҃ҥң҃Ҵҥ ҊҳҜҾҩҧҴҾҥҶӆңӁҭӥҙӋҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉Ҡҥӥүң҃ҳқ ӀҖҤқҳ҃ҾҥҷҤқҗӥү҉ҬҥӥҴ҉ӁҭӥңҷҌӤү҉ҩӤҴ҉
ҬӋҴҭҥҳҜҗҺӥңқӥҴҭқҳ҃ҿҧҲӁҬӤҞ҉ҿҝӥ҉ҟҺӤқ ӀҖҤҌӤү҉ӁҬӤҿҝӥ҉ҟҺӤқҗӥү҉ңҷ҃ҧӂ҃ҾҝҶҖ-ҝҶҖӁҭӥҬқҶҙ ҾҠҹӆү
ҬҴңҴҥҘҙӋҴ҃ҴҥҝҧӤүҤҞ҉ҿҝӥ҉ 50 ҥ҃ҳңүү҃ҊҴ҃ҧӋҴҗҳҩүҤӤҴ҉ҌӥҴӄҿҧҲҬҴңҴҥҘҝҶҖӂҖӥҾңҹӆүҾҬҥӅҊҬҶӇқ

ҢҴҥ҃ҶҊҝҧӤүҤҞ҉ҿҝӥ҉ 

5. ҾңҹӆүҙӋҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ҾҬҥӅҊ ҞһӥҾ҄ӥҴҿ҄ Ӥ҉҄ҳққӋҴҾ̓ҥҹӆү҉ҜҶқҬӤ҉Ӂҭӥ҃ҥҥң҃ ҴҥҗҥҩҊҥҳҜҿҧҲҌҳӆ҉

қӋӇҴҭқҳ҃ҠҥӥүңҜҶқ (қӋӇҴҭқҳ҃Ҿ҆ҥҹӆү҉ҜҶқҥҩңҿҜҗҾҗүҥҷӆ) ҊҴ҃қҳӇққҳ҃ҾҥҷҤқҬҴңҴҥҘқӋҴҾ҆ҥҹӆү҉ҜҶқӂҝ
ҙҖҬүҜӂҖӥӀҖҤӁҭӥ҄ үүқҺҏҴҗҊҴ҃҃ҥҥң҃ҴҥҙҺ҃҆ҥҳӇ҉  

6. ҾңҹӆүҭңҖҾҩҧҴ҃ҴҥҝҥҲ҃үҜҬҥӥҴ҉ҿҧҲ҃ҴҥҙӋҴҬүҜ҃ҴҥҜҶқ ҃ҥҥң҃ҴҥҾ҃ӅҜҾ҆ҥҹӆү҉ҜҶқӂҩӥӁқҙҷӆҙҷӆ

ҊҳҖҾҗҥҷҤңӂҩӥ ҊҴ҃қҳӇқӁҭӥҥ҃ҥң҃ҴҥҌҷӇҿҊ҉ҧӋҴҖҳҜҿҧҲҾ҃ҕғӨ҃Ҵҥҿ҄Ӥ҉҄ҳқҿ҃ӤҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқ 

7. ҙҷңҙҷӆҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬӤ҉җҳҩҿҙқңҴҥҳҜҾ҆ҥҹӆү҉ҜҶқҊҴ҃҃ҥҥң҃Ҵҥ ҿҧҲқҳӆ҉ӁқҙҷӆҙҷӆҊҳҖҾҗҥҷҤңӂҩӥ  

8. ҙҷңҙҷӆҾ҄ӥҴҿ҄ Ӥ҉҄ҳқҬӤ҉җҳҩҿҙқңҴҾҥҷҤ҃қӋӇҴҭқҳ҃ҙҷӆҊҲҿ҄Ӥ҉ӁқҿҗӤҧҲҥүҜ ҾңҹӆүҙҷңҙҷӆҭқҸӆ҉ҾҥҶӆң҃Ҵҥ

ҿ҄Ӥ҉҄ҳқ ҿҧӥҩҭӥҴңҾҝҧҷӆҤқҿҝҧ҉қӋӇҴҭқҳ҃ӁҖ ӄ ҙҳӇ҉ҬҶӇқҊқ҃ ҩӤҴҊҲҭңҖҥүҜ҃ Ҵҥҿ҄ Ӥ҉҄ҳқӁқҿҗӤҧҲ
ҥүҜ 

9. ҃ҥҥң҃ҴҥҊҲҾҥҷҤҙ҃ҷңҙҷӆҾҥҷҤ҃қӋӇҴҭқҳ҃қӥүҤҙҷӆҬҺҖ ҾҠҹӆүҾҥҶӆңҿ҄Ӥ҉҄ҳқҾҝӅқҙҷңҿҥ҃ҿҧҲҙҷңҙҷӆҾҥҷҤ҃

қӋӇҴҭқҳ҃ңҴ҃ҙҷӆҬҺҖҾҝӅқҙҷңҬҺҖҙӥҴҤ җҴңҧӋҴҖҳҜ (ҘӥҴҙҷңҙҷӆҾҥҷҤ҃қӋӇҴҭқҳ҃ҾҙӤҴ҃ҳқҙҷңҙҷӆқӋӇҴҭқҳ҃
Ҿ҆ҥҹӆү҉ҜҶқ҃ӤүқҜҥҥҙҺ҃ ңҴ҃ҙҷӆҬҺҖ҄ҸӇқҜҶқ҃Ӥүқ) 

10. ҙҷңҙҷӆҾ҄ӥҴҥӤҩңҿ҄Ӥ҉҄ҳқҜҥҥҙҺ҃қӋӇҴҭқҳ҃җҴңҙҷӆҾҥҷҤ҃ҿҧҲҜҥҥҙҺ҃Ҟ҉ҿҝӥ҉ҟҺӤққӋӇҴҭқҳ҃ 50 ҃ҥҳңҧ҉Ӂқ

ҌӤү҉ҧӋҴҗҳҩҾ҆ҥҹӆү҉ҜҶқҙҷӆқҳ҃ҾҥҷҤқҾҗҥҷҤңӂҩӥ 

11. ҙҷңҿӤ҄҉҄ҳқңҷҬҶҙҚҶҜҶқҿ҄Ӥ҉҄ҳқ 3 ҥүҜ ӀҖҤҊҲҗӥү҉ҜҶқӁҭӥҾҗӅңҾҩҧҴ ҥүҜҧҲ 3 қҴҙҷ   

12. ҾңҹӆүҾҥҷҤ҃ҙҷңҾ҄ӥҴҥӤҩң҃Ҵҥҿ҄Ӥ҉҄ҳқ Ҿ҆ҥҹӆү҉ҜҶқҗӥү҉Ҡҥӥүң҄ҸӇқҜҶқҢҴҤӁқ 2 қҴҙҷ  

13. Ҿңҹӆүҥ҃ҥң҃ҴҥӁҭӥҬҳҏҏҴҕҾҥҶӆң҃Ҵҥҿ҄Ӥ҉҄ҳқ қҳ҃ҜҶқҗӥү҉қӋҴҾ҆ҥҹӆү҉ҜҶқҜҶқ҄ҸӇқҖӥҩҤҧӥүҢҴҤӁқҠҹӇқҙҷӆ
ҥҳқҾҩҤӨҙҷӆ҃ӋҴҭқҖҾҙӤҴқҳӇқ  

14. ҾңҹӆүқӋҴҾ҆ҥҹӆү҉҄ҸӇқҿҧӥҩқҳ҃ҜҶқҊҲҗӥү҉Ҝҳ҉҆ҳҜҾ҆ҥҹӆү҉ҜҶқҜҶқҩқ ҩ҉ҊҥӁҖ҃ӅӂҖӥҭқҸӆ҉ҥүҜҊҴ҃қҳӇқӁҭӥ
ҝґҶҜҳҗҶҢҴҥҲ҃ҶҊҖҳ҉қҷӇ 

a. ӁҭӥҙӋҴ҃ҴҥҜҶқҙӤҴҙҴ҉ҜҶқҗӋӆҴҿқҩҥҲқҴҜ(Low Pass) ҞӤҴқҭқӥҴқҳ҃ҜҶқӁқҥҲҤҲҙҴ҉30 

Ҿңҗҥ ҆ҩҴңҬһ҉ҥҲҭҩӤҴ҉ 1.20 Ҿңҗҥ ҘҸ҉ 2.20 ҾңҗҥҾҙӤҴқҳӇқ 1 ҆ҥҳӇ҉ Ҡҥӥүң҃ҳҜҝҧӤүҤҞ҉
ҿҝӥ҉ 50 ҃ҥҳңүү҃ҊҴ҃ҧӋҴҗҳҩүҤӤҴ҉ҌӥҴӄӀҖҤҬҥӥҴ҉҃ҧӂ҃ҌӤү҉ҬҳҏҏҴҕҙҷӆҾҭҧҹүӁҭӥҬҴңҴҥҘ
ҾҝҶҖҿҧҲҝҶҖҾү҉ӂҖӥ қҳ҃ҜҶқүҴҊҝҧӤүҤҾү҉ҊҴ҃ҥҷӀңҙҭҥҹүӁҭӥқҳ҃ҜҶқҞһӥҌӤҩҤҾҝӅқ̓қҝҧӤүҤ

ҊҴ҃ҥҷӀңҙҗҳҩҾҖҷҤҩ҃ҳқ҃ӅӂҖӥ ҙӤҴҙҴ҉ҜҶқҗӋӆҴҿқҩҥҲқҴҜ(Low Pass) ӁҭӥҜҶқҞӤҴқҭқӥҴҗҴң
ҿқҩҥҳқҤӨҾҩҤӨҭӤҴ҉җҳҩқҳ҃ҜҶқҝҥҲңҴҕ 1- 6 Ҿңҗҥ 

b. ҊҴ҃қҳӇқӁҭӥқҳ҃ҜҶқҙӋҴ҃ҴҥҜҶқҩқҩ҉ҊҥӁҖ҃ӅӂҖӥӁҭӥ҆ҥҜҾҩҧҴ 3 қҴҙҷ ҿҧӥҩӁҭӥқӋҴҾ҆ҥҹӆү҉ҧ҉

ҊүҖүҤӤҴ҉ҝҧүҖҢҳҤҢҴҤӁқҥҳқҾҩҤӨҙҷӆ҃ӋҴҭқҖҾҙӤҴқҳӇқ 
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                                  ҥһҝ҃ҴҥҜҶқҙӤҴҙҴ҉ҜҶқҗӋӆҴҿқҩҥҲқҴҜ (Low Pass) 
 
 

ê ҃ҴҥҩҳҖҿҧҲҝҥҲҾңҶқҞҧ 
Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҊҲӂҖӥ̓ ҲҿққҢҴ҆҃ҴҥҜҶқҗҴңқӋӇҴҭқҳ҃ҙҷӆҾҥҷҤ҃ҜҥҥҙҺ҃҄ҸӇқӂҝ (ӂңӤҥҩңқӋӇҴҭқҳ҃҄ү҉
ҿҝӥ҉) ӀҖҤӁҭӥ҆ҶҖҊҴ҃қӋӇҴҭқҳ҃Ҭһ҉ҬҺҖҙҷӆҜҥҥҙҺ҃ӂҖӥҊҴ҃ҥүҜҙҷӆҙӋҴ҃ҴҥҜҶқҍҸӆ҉ҬҴңҴҥҘҙӋҴҢҴҥ҃ҶҊӂҖӥ

ҬңҜһҥҕӨҿ҆ӤҾҠҷҤ҉ҥүҜҾҖҷҤҩ  

Ṝ ҆ҲҿққҊҴ҃ҢҴҥҲ҃ҶҊ҃ҴҥҜҶқҊҲҘһ҃қӋҴӂҝҥҩң҃ҳҜ҆ҲҿққҾ҄ҷҤқҿҜҜҿҧҲ҄ӥүҬүҜҢҴ҆ҩҶҌҴ҃ҴҥҗҴң

үҳҗҥҴҬӤҩқ̓Ҳҿққ ҞһӥҙӋҴ҆ҲҿққҥҩңҬһ҉ҬҺҖҾҝӅқҞһӥҌқҲ 

Ṝ ҘӥҴңҷ҆ҲҿққҥҩңҾҙӤҴ҃ҳқӁҭӥҠҶҊҴҥҕҴҊҴ҃қӋӇҴҭқҳ҃ҙҷӆҾҥҷҤ҃҄ҸӇқҜҶқҙҷӆӂҖӥңҴ҃ҙҷӆҬҺҖ҃ӤүқҾҝӅқҞһӥҌқҲ  
ҿҗӤҘӥҴҤҳ҉ҾҙӤҴ҃ҳқӁҭӥҩҳҖҊҴ҃ҥҲҤҲҾҩҧҴӁқ҃ҴҥҝҧӤүҤҞ҉ҿҝӥ҉҄ҕҲҙӋҴ҃ҴҥҜҶқҙӤҴҙҴ҉ҜҶқҗӋӆҴҿқҩ

ҥҲқҴҜ(Low Pass) Ӂ҆ҥҝҧӤүҤ҃ӤүқҾҝӅқҞһӥҌқҲ ҿҧҲҘӥҴҤҳ҉ҾҙӤҴ҃ҳқүҤһӤӁҭӥҩҳҖҊҴ҃қӋӇҴҭқҳ҃ҧӋҴҗҳҩ
҄ү҉Ҿ҆ҥҹӆү҉ҜҶқҠҥӥүңҜҶқҙҷңӁҖқӋӇҴҭқҳ҃ҾҜҴ҃ҩӤҴҘҹүҩӤҴҾҝӅқҞһӥҌқҲ 

Ṝ  ҭҴ҃Ҿ҆ҥҹӆү҉ҜҶқҙӋҴ҃ҴҥҜҶқӂңӤ҆ҥҜҬңҜһҥҕӨҗҴңҢҴҥ҃ҶҊҙҷӆ҃ӋҴҭқҖҘҹүҩӤҴӂңӤңҷ҆ҲҿққӁқ҃ҴҥҜҶқҥүҜ

қҳӇқӄ 

 
҆Ҳҿққ 60 ҆Ҳҿққ ҊҴ҃қӋӮҴҭқҳ҃ҜҥҥҙҺ҃ ҾҠҹӆүҊҳҖҧӋҴҖҳҜҿҧҲҝӥ үқ҆Ҳҿққҧ҉ӁқҥҲҜҜ ӀҖҤ

ӁҌӥ Ҭһҗҥ 
 

 қӋӇҴҭқҳ҃ҜҥҥҙҺ҃ҙҷӆҖҷҙҷӆҬҺҖ҄ү҉ҙҷңҿ҄Ӥ҉҄ҳқ  

қӋӇҴҭқҳ҃ҜҥҥҙҺ҃ҙҷӆҖҷ҄ү҉ҙҷңҙҷңҷ҆ӤҴңҴ҃ҙҷӆҬҺҖ 
 

êҾ҉ҹӆүқӂ҄ 
Ṝ қӋҴҾ̓ҥҹӆү҉ңҹүҿҧҲҩҳҬҖҺңҴҝҥҲ҃үҜҬҥӥҴ҉Ҡҥӥүң҃ҳқӁқҬқҴңҿ҄Ӥ҉҄ҳқӀҖҤӁҌӥҾҩҧҴҢҴҤӁқ 8 ҌҳӆҩӀң҉ 
Ṝ ҄қҴҖ҆ҩҴңҤҴҩ҄ү҉ҝҷ҃ ҠҹӇқҙҷӆҝҷ҃ҙҳӇ҉ҭңҖӂңӤҊӋҴ҃ҳҖ 

Ṝ ӁҌӥңүҾҗүҥӨӂҡҡӥҴҜҥҳҬҾҧҬ ҄ қҴҖӂңӤҾ҃Ҷқ 2815  : ӂңӤҊӋҴ҃ҳҖ KV ӂңӤҊӋҴ҃ҳҖҊӋҴқҩқ
ңүҾҗүҥӨ 

Ṝ ҿҜҗҾҗүҥҷӆ Li-Po  3 ҾҍҧҧӨ ҄қҴҖӂңӤҾ҃Ҷқ 2,200 mA 11.1 V  ҊӋҴқҩқ 1 ҃ӥүқ 

Ṝ ӂңӤ҃ӋҴҭқҖ҄қҴҖ Speed Control  : ӂңӤҊӋҴ҃ҳҖҊӋҴқҩқ Speed Control   
Ṝ ҭӥҴңӁҌӥ ҜүҥӨҖ̓ҩҜ̓ ҺңүҳҗӀқңҳҗҶ ӂҊӀҥ(Gyro) ҙҺ҃ҌқҶҖ 

Ṝ үҴ҃ҴҪҤҴқҗӥү҉ңҷҭӥү҉ҬӋҴҭҥҳҜҩҴ҉үҺҝ҃ҥҕӨҘӤҩ҉қӋӇҴҭқҳ҃ӂҩӥ 

Ṝ үҴ҃ҴҪҤҴқҗӥү҉ңҷҭӥү҉ҬӋҴҭҥҳҜӁҬӤҿҝӥ҉ҿҧҲңҷ҃ҧӂ҃ҬӋҴҭҥҳҜҝҶҖҿҧҲҾҝҶҖҾҠҹӆүҝҧӤүҤҿҝӥ҉үү҃үҤӤҴ҉
ҌӥҴӄ  

Ṝ җӥү҉ҜҥҥҙҺ҃ҬҳңҢҴҥҲқӋӇҴҭқҳ҃үҤӤҴ҉қӥүҤ 25 ҥ҃ҳң ҿҧҲҾҥҷҤ҃ҬҳңҢҴҥҲқӋӇҴҭқҳ҃ҾҠҶӆң̓ҥҳӇ҉ҧҲӂңӤҗӋӆҴ҃ҩӤҴ 
25 ҃ҥҳң 

60 X 

30 ŏĴĨĶ 
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Ṝ ҬҴңҴҥҘҬҥӥҴ҉҆ҩҜ҆Һң҃ҧӂ҃҃ҴҥҙӋҴ҉ҴқӂҖӥүҷ҃ӂңӤҾ҃Ҷқ  3 ҌӤү҉ҬҳҏҏҴҕ ҃ҴҥҊҳҜҤҸҖҭҥҹүҜҥҥҙҺ҃
ҬҳңҢҴҥҲ ҾҝҶҖҿҧҲҝҶҖҌӤү҉ҬҳңҢҴҥҲ ҃ҧӂ҃҃ҴҥҾҜҥ ̓ҭҥҹү҃ҧӂ҃үҹӆқӄ ӂҖӥ 

Ṝ җӥү҉ҜҶқӁқҙӤҴҜҶқҗӋӆҴҿқҩҥҲқҴҜ (Low Pass) ҙҷӆ҆ҩҴңҬһ҉ҥҲҭҩӤҴ҉ 1.20 ҾңҗҥӂңӤҾ҃Ҷқ 2.20 Ҿңҗҥ 
ҾҝӅқҥҲҤҲҙҴ҉ӂңӤқӥүҤ҃ҩӤҴ 30 Ҿңҗҥ ӀҖҤӁҭӥҜҶқҞӤҴқҗҴңҿқҩҥҳқҾҩҤӨҭӤҴ҉җҳҩқҳ҃ҜҶқҝҥҲңҴҕ 1- 6 
Ҿңҗҥ 

Ṝ җӥү҉ҙӋҴ҃ҴҥҝҧӤүҤҞ҉ҿҝӥ҉ҙҷӆҜҥҥҙҺ҃үҤһӤӁқҧӋҴҗҳҩ 50 ҥ҃ҳңүҤӤҴ҉ҌӥҴ ӄ (ҝҧӤүҤҊҺҖӂҭқ҃ӅӂҖӥҢҴҤӁқ
ҥҲҤҲ҃ҴҥҙӋҴҙӤҴҜҶқҗӋӆҴҿқҩҥҲқҴҜ (Low Pass) ҥҲҤҲҙҴ҉ҢҴҤӁқ 30 Ҿңҗҥ)  ҄ҕҲ҃ӋҴҧҳ҉ҙӋҴҙӤҴ
ҜҶқҗӋӆҴҿқҩҥҲқҴҜ (Low Pass) ҘӥҴҙӋҴҙӤҴҜҶқҗӋӆҴҿқҩҥҲқҴҜ (Low Pass)ҭҥҹүҢҴҥ҃ҶҊӁҖҢҴҥ҃ҶҊ

ҭқҸӆ҉ӂңӤҞӤҴқ ҬҴңҴҥҘҙӋҴҗӤүӁҭӥҞӤҴқӂҖӥӁқҥүҜҘҳҖӂҝӁҭӥ̓ ҥҜҙҺ҃ҢҴҥ҃ҶҊҊҸ҉ҊҲҘҹүҩӤҴҢҴҥ҃ҶҊ
ҬңҜһҥҕӨ  ӀҖҤӁҭӥ҃ҥҥң҃ҴҥҬҳ҉Ҿ҃җ҃ҴҥҝґҶҜҳҗҶҢҴҥ҃ҶҊҩӤҴҬңҜһҥҕӨҭҥҹүӂңӤ ҿҧҲӁҭӥ҄ҴқҾҬҷҤ҉Ҝү҃Ҟһӥ

Ҿ҄ӥҴҿ҄Ӥ҉҄ҳқҩӤҴҞӤҴқҭҥҹүӂңӤҞӤҴқӁқҢҴҥ҃ҶҊӁҖҿҧҲӁҭӥҙӋҴҢҴҥ҃ҶҊӁҖӁҭңӤ 
Ṝ ҿ҄Ӥ҉҄ҳқ 3 ҥүҜ ҥүҜҧҲ 3 қҴҙҷқҳҜҊҴ҃Ҿ҆ҥҹӆү҉ҜҶқҾҥҶӆң҄ҸӇқҊҴ҃ҥҳқҾҩҤӨ ҭҧҳ҉ҊҴ҃ҙӋҴҢҴҥ҃ҶҊ҆ҥҜ 3
қҴҙҷӁҭӥқӋҴҾ҆ҥҹӆү҉ҧ҉ҊүҖүҤӤҴ҉ҝҧүҖҢҳҤӁқҥҳқҾҩҤӨҙҷӆ҃ӋҴҭқҖ (ҥҲҤҲҾҩҧҴҧ҉ҊүҖӂңӤӂҖӥ҃ ӋҴҭқҖ) 

Ṝ ҬҥӥҴ҉ӂҖӥӂңӤҊӋҴ҃ҳҖҊӋҴқҩқҢҴҤӁқҾҩҧҴҙҷӆ҃ӋҴҭқҖ ҿҗӤ҃ҥҥң҃ҴҥҊҲҗӥү҉ҾҍӅқҌҹӆүҗҥҩҊҥҳҜҙҺ҃ҧӋҴ 
Ṝ ҭҴ҃ҙӋҴ҃ҴҥҜҶқҾҬҥӅҊҬҶӇқҗӥү҉қӋҴҾ̓ҥҹӆү҉ҜҶқңҴҩҴ҉Ӂқҙҷӆҙҷӆ҃ҥҥң҃ҴҥҊҳҖӁҭӥқӋҴҬҳңҢҴҥҲүү҃җӤүҭқӥҴ

ҥ҃ҥң҃Ҵҥ ҿҧҲӂңӤүқҺҏҴҗӁҭӥҿ҃ ӥӂ҄ҍӤүңҿҍңҾ҆ҥҹӆү҉ҜҶқҊқ҃ҩӤҴҊҲҿ҄Ӥ҉҄ҳқҾҬҥӅҊӁқҥүҜқҳӇқ ӄ    

ҊҸ҉ҊҲүқҺҏҴҗӁҭӥҍӤүңҠҥӥүңӄ҃ҳқ 
Ṝ ҭҴ҃Ҿ̓ҥҹӆү҉ҜҶқҾҬҷҤҭҴҤҥҲҭҩӤҴ҉҃ҶҊ҃ҥҥңҙӋҴ҃ҴҥҜҶқ ҞһӥҾ҄ӥҴҥӤҩң҃Ҵҥҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҍӤүңӂҖӥӁқ
ҾҩҧҴ 15 қҴҙҷ ҭҧҳ҉ҊҴ҃ҙҷӆҙҺ҃ҙҷңҜҶқӁқҥүҜқҳӇқҾҬҥӅҊҾҥҷҤҜҥӥүҤҿҧӥҩ ӀҖҤ҃ҥҥң҃ҴҥҊҲүқҺҏҴҗӁҭӥ

ҍӤүңӁқҾҩҧҴҾҖҷҤҩ҃ҳқ ҕ ҜҥҶҾҩҕҙҷӆ҃ҥҥң҃Ҵҥ҃ӋҴҭқҖӂҩӥҾҙӤҴқҳӇқ 
Ṝ ҭҴ҃Ҿ̓ҥҹӆү҉ҜҶқҾҬҷҤҭҴҤҥҲҭҩӤҴ҉҃Ҵҥҿ҄Ӥ҉҄ҳқ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҝҧҷӆҤқҾ̓ҥҹӆү҉ҜҶқҬӋҴҭҥҳҜӁҌӥ

ҿ҄Ӥ҉҄ҳқӂҖӥӁқҥүҜҗӤүӂҝ ҿҗӤҊҲҗӥү҉ҾҝӅқҾ҆ҥҹӆү҉ҜҶқҙҷӆҞӤҴқ҃ҴҥҗҥҩҊҥҳҜҊҴ҃҃ҥҥң҃ҴҥҿҧҲӂҖӥҙӋҴ

ҾҍӅқҗӨҌҹӆү҃ӋҴ҃ҳҜӂҩӥҿҧӥҩҾҙӤҴқҳӇқ 
Ṝ ҭҴ҃҃ ҥҥң҃ҴҥҾҥҷҤ҃ҌҹӆүҙҷңӁҖ҄ ҸӇқҜҶқ ҙҷңқҳӇқҗӥү҉ҠҥӥүңҿҧҲқӋҴҾ҆ҥҹӆү҉҄ҸӇқҜҶқҢҴҤӁқ 2 қҴҙҷ  
Ṝ ӂңӤүқҺҏҴҗӁҭӥқӋҴҿҜҜҾ҆ҥҹӆү҉ҜҶқҙҺ҃ҥһҝҿҜҜҿҧҲҙҺ҃ҝҥҲҾҢҙҾ҄ӥҴңҴҾҝӅқҗҳҩүҤӤҴ҉ӁқҬқҴң 

ҿ҄Ӥ҉҄ҳқ 
Ṝ ҧ҉ҊүҖүҤӤҴ҉ҝҧүҖҢҳҤ̓ҹү ҧ҉ӁқҥҳқҾҩҤӨҙҷӆ҃ӋҴҭқҖҾҙӤҴқҳӇқ ҿҧҲӂңӤңҷҬӤҩқҭқҸӆ҉ҬӤҩқӁҖ҄ү҉
Ҿ̓ҥҹӆү҉ҜҶқ ҿҗ҃ҭҳ҃ ҭҧҺҖ ҾҬҷҤҭҴҤ ҃ ҧӂ҃ҝҧӤүҤҞ҉ҿҝӥ҉җӥү҉ҝҶҖҬқҶҙҭҧҳ҉ҊҴ҃ҝҧӤүҤҿҧӥҩҿҧҲ

Ҿ҆ҥҹӆү҉ҜҶқҗӥү҉ҬҴңҴҥҘҜҶқҗӤүӂҖӥҙҳқҙҷӁқҥүҜҗӤүӂҝ 
 

ê ҾҩҧҴҙҷӆҗӥү҉ӁҌӥ 
Ṝ ҞһӥҾ҄ӥҴҿ҄Ӥ҉҄ҳқҙӋҴ҉ҴқҾҝӅқҙҷңӄ 3 ҆қ ӁҌӥҾҩҧҴӁқ҃Ҵҥүү҃ҿҜҜҿҧҲҝҥҲ҃үҜҬҥӥҴ҉ҥҩңҙҳӇ҉ҙҖҬүҜ
ҜҶқӂңӤҾ҃Ҷқ 8 ҌҳӆҩӀң҉ ӀҖҤ҃ҴҥҊҲқӋҴүҴ҃ҴҪҤҴқӂҝҙҖҬүҜҜҶқҊҲҗӥү҉ӂҖӥҥҳҜүқҺҏҴҗҊҴ҃

҃ҥҥң҃ҴҥҿҧҲҜҶқӁқҠҹӇқҙҷӆҙҷӆ҃ҥҥң҃Ҵҥ҃ӋҴҭқҖ 

Ṝ ҾҩҧҴҬӋҴҭҥҳҜӁҌӥӁқ҃ҴҥҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҄ҸӇқүҤһӤ҃ҳҜҊӋҴқҩқҙҷң 

 

êҬҘҴқҙҷӆҊҳҖ҃ҶҊ҃ҥҥң 
Ṝ ҬҘҴқҙҷӆқҳӆ҉ҬӋҴҭҥҳҜ҃ҴҥҬҥӥҴ҉үҴ҃ҴҪҤҴқ (үҴҊӁҌӥӀҗӦҲӁқҭӥү҉ҾҥҷҤқ ҭҥҹүҠҹӇқҙҷӆқҳӆ҉҃ҳҜҠҹӇқӀҖҤҞһӥ

ҿ҄Ӥ҉҄ҳқҬҴңҴҥҘҾҗҥҷҤңӀҗӦҲңҴӂҖӥ) 
Ṝ ҬҘҴқҙҷӆҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқҝҥҲ҃үҜҖӥҩҤҠҹӇқҙҷӆ҃ү҉үӋҴқҩҤ҃Ҵҥ ҠҹӇқҙҷӆҩҴ҉Ҿ҆ҥҹӆү҉ҜҶқ ҠҹӇқҙҷӆҞһӥҾ҄ӥҴ
ҿ҄Ӥ҉҄ҳқ  

Ṝ ңҷҜҥҶҾҩҕӁҭӥҞһӥҬқӁҊҾ҄ӥҴҌңӂҖӥ ҿҧҲӁҭӥҙӋҴ҃Ҵҥҿ҄Ӥ҉҄ҳқӁқҧҴқӀҧӤ҉қү҃үҴ҆Ҵҥ ҬқҴң҃ҷҮҴ ҭҥҹү
ҠҹӇқҙҷӆҍҸӆ҉ңҷҧҳ҃ҫҕҲ Outdoor ӂңӤңҷҬҶӆ҉҃ҷҖ҄ҩҴ҉ҙҷӆҾҝӅқүҺҝҬҥҥ̓Ӂқ҃Ҵҥҿ҄Ӥ҉҄ҳқ ҾҌӤқ җӥқӂңӥ ҭҥҹү
ҾҬҴҬһ҉ӄ ңҷ҄қҴҖ҃ҩӥҴ҉҄ҩҴ҉ҠүҙҷӆҊҲҊҳҖ҃Ҵҥҿ҄Ӥ҉҄ҳқӂҖӥ ҾҬӥқҙҴ҉ Runway ҬҴңҴҥҘ҃ӋҴҭқҖӂҖӥ

җҴң҆ҩҴңҾҭңҴҲҬң҄ү҉҃ҶҊ҃ҥҥң  ҍҸӆ҉ҭңҴҤҥҩңҘҸ҉ҬҘҴқҙҷӆҾҧӤқ҃ҷҮҴ ҭҥҹүҧҴқҾүқ҃ҝҥҲҬ҉̓Ө     
҄ҸӇқүҤһӤ҃ҳҜҜҥҶҜҙ҄ү҉ҬҘҴқҙҷӆқҳӇқ ӄ ҿҧҲүҤһӤӁқҖҺҧҤҠҶқҶҊ҄ү҉҃ҥҥң҃Ҵҥ 

Ṝ ҭҴ҃ңҷ҃ҥҩҤҧңӁҭӥҗҶҖҗҳӇ҉ӁқҜҥҶҾҩҕҬқҴңҿ҄Ӥ҉҄ҳқ  ҊӋҴқҩқ  1 ҌҺҖ 


