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ぢÜ ½íöñëóí¿í½ 

Simon Peyton Jones (Microsoft Research Cambridge) – 

“HШа ЭШ РТЯО К РШШН ЭКХФ” 
Bob Spillmann, Ian Parberry (Uni of North Texas):  

“How to present a paper – К ЬpОКФОЫ’Ь РЮТНО”  
Olivier Ganvy (Uni of Aarhus, Denmark):  

“On presenting a scientific talks” 
ご.ゑ.ぷöÜëî (でぢßゎぢば) 
“だïÖÜç▲ ï¿ÜçñïÖÜú ¡Ü½½ÜÖó¡íîóó ç ïâñëñ ごど” 
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ゑ ~öÜú äëñ£ñÖöíîóó 

ぞñ¡ÜöÜë▲ñ ½▲ï¿ó Öí öñ½▲ 

げíôñ½ ÖÜ¢Ö▲ ç▲ïöÜä¿ñÖó　 

とí¡ äÜÑÇÜöÜçóöá êÜëÜüóú ÑÜ¡¿íÑ 

îñ¿á 

íÜÑóöÜëó　 

ôöÜ ç¡¿0ôóöá ç ÑÜ¡¿íÑ 

ïöëÜ¡öÜëí ÑÜ¡¿íÑí 

¡í¡ äÜÑÇÜöÜçóöá ï¿íúÑ▲ 

とí¡ ç▲ïöÜäíöá 
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どñêÖóôñï¡óú ïäñîóí¿óïö ó ¡Ü½½ÜÖó¡íîó　 

ばïäñüÖÜïöá ¡íëáñë▲ ÖíÜôÖÜ-öñêÖóôñï¡ÜÇÜ ëíßÜöÖó¡í ç 
ßÜ¿áüÜú ïöñäñÖó ÜäëñÑñ¿　ñöï　 ñÇÜ Ü½ñÖóñ½ 
äëñÑïöíç¿　öá ëñ£Ü¿áöíö▲ ó óÑñó (¡í¡ ïçÜó, öí¡ ó ôÜ¢óñ)  

ぢÜ äëñ£ñÖöíîó　½ ¿0Ñó ïÜÑ　ö Ü ôñ¿Üçñ¡ñ 

げíäíÑÖÜñ Üßëí£ÜçíÖóñ ó½ññö öëíÑóîóó ÜßÜôñÖó　 

 written communication ó oral communication. ば Öíï, ¡ 
ïÜ¢í¿ñÖó0, äÜÑÜßÖ▲ê öëíÑóîóú Öñö, ó ~öÜ ÜôñÖá ä¿ÜêÜ 

ば½ñÖóñ äÜÑÇÜöÜçóöá ¡íôñïöçñÖÖÜ0 äëñ£ñÖöíîó0 çí¢Öí 
ó ïöÜÑñÖöÜ, ó óÖ¢ñÖñëÜ, ó ÖíÜôÖÜ½Ü ëíßÜöÖó¡Ü 

でöÜÑñÖö▲ Öí ~¡£í½ñÖíê, Öí £íàóöñ Ñóä¿Ü½í 

ごÖ¢ñÖñë▲ Öí ぞどで, Öí Üöôñöíê äÜ äëÜñ¡öí½  
ぞíÜôÖ▲ñ ëíßÜöÖó¡ó Öí ¡ÜÖâñëñÖîó　ê, ïñ½óÖíëíê, Öí 
£íàóöíê Ñóïïñëöíîóú 



ゑ▲ïöÜä¿ñÖó　 ÖÜ¢Ö▲ çí½! 
“é êÜëÜüÜ äÜÖó½í0, ôöÜ ôóöíöñ¿0 Öñ ï¿óü¡Ü½ ÖÜ¢ÖÜ 
çïñ ~öÜ £Öíöá, ÖÜ ½Öñ-öÜ ÜôñÖá ÖÜ¢ÖÜ ëíïï¡í£íöá ñ½Ü Üß 
~öÜ½” – ぐíÖ ぐí¡ づÜïïÜ (1712-1778) 

 

ゑでぎゎがん, äëó ¿0ßÜú çÜ£½Ü¢ÖÜïöó ïöíëíúöñïá ç▲ïöÜäóöá 
ïÜ ïçÜó½ó óÑñ　½ó, ¡í¡ó½ó ß▲ Öñ£Öíôóöñ¿áÖ▲½ó ÜÖó çí½ 
Öó ¡í£í¿óïá 

ぎï¿ó çíü ÑÜ¡¿íÑ äÜïç　àñÖ äëÜß¿ñ½ñ, ¡ÜöÜëÜú ç▲ 
ßÜÑñöñ äëÜÑÜ¿¢íöá £íÖó½íöáï　, öÜ ÜïÖÜçÖÜú ëñ£Ü¿áöíö 
ç▲ïöÜä¿ñÖó　 – とづごどごとん Üö ï¿Üüíöñ¿ñú. だÖí 
ôëñ£ç▲ôíúÖÜ äÜ¿ñ£Öí, ÜÖí óïöÜôÖó¡ ½▲ï¿ñú ó ÖÜç▲ê 
óÑñú 
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だßàñÖóñ – ôíïöá ÖíÜôÖÜú ëíßÜö▲ 

ゐ¿íÇÜÑíë　 ÑÜ¡¿íÑí½ 
ç▲ ïÜÜßàíñöñ ïçÜó óÑñó ÑëÜÇó½ (ëíïäëÜïöëíÖñÖóñ ½ñ½Üç) 
äÜ¿Üôíñöñ Üö£▲ç▲, ïÜçñö▲ ó (ïí½Üñ çí¢ÖÜñ!) ¡ëóöó¡Ü 

£Öí¡Ü½óöñïá ï ÖÜç▲½ó ¿0Ñá½ó, çÜ£Öó¡í0ö ¡ÜÖöí¡ö▲ 

ç Ñóï¡Üïïó　ê çÜ£Öó¡í0ö ÖÜç▲ñ öñ½▲ Ñ¿　 ó£ÜôñÖó　 

ÖíÜ¡í Ñçó¢ñöï　 çäñëñÑ ç ëñ£Ü¿áöíöñ ¡Ü½½ÜÖó¡íîóú 

でんぜだぎ ゎずんゑぞだぎ: 
    ゑ▲ ïí½ó ëíïöñöñ, ß¿íÇÜÑíë　 ÜßàñÖó0, 
    çíüó óÑñó äëÜ　ïÖ　0öï　 ó ÜâÜë½¿　0öï　 Ñ¿　 çíï 

ïí½óê ó½ñÖÖÜ äëó äÜä▲ö¡ñ ëíïï¡í£íöá Ü Öóê ÑëÜÇó½!! 

がí¢ñ çñ¿ó¡óñ óÑñó ßñïäÜ¿ñ£Ö▲, ñï¿ó ç▲ Öó 
ï ¡ñ½ ó½ó Öñ Ññ¿óöñïá 
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ぞÜ¢ÖÜ ¿ó Üôóöáï　 ¡Ü½½ÜÖó¡íîóó 

╋くけゅうっ しつうすぇのすз つすけ しこっちうぇかぬくけ せつうすぬしは たけさけてっきせ しすうかの 
こさっいっくすぇちうえ くっ くせあくけх  
   こさけしすけ ゃしすぇくぬз こっさっつうしかう さっいせかぬすぇすにз 
   しそけさきせかうさせえ いぇおかのつっくうっ う けすゃっすぬ くぇ ゃけこさけしに 

   ′せз っとっ くっ いぇぉせょぬ こっさゃにえ しかぇえょ し くぇいゃぇくうっき  う 
   こけしかっょくうえ し いぇおかのつっくうっき 

╁しっ けつっくぬ こさけしすけ!!! ′け ねすけ ′╄ 〈┿╉!!!  

どÜ¿á¡Ü ÜôñÖá Öñ½ÖÜÇóñ ¿0Ñó ½ÜÇÜö 
äÜÑÇÜöÜçóöá ó äëñÑïöíçóöá êÜëÜüóú ÑÜ¡¿íÑ, 
Ñí¢ñ ñï¿ó Ü Öóê ñïöá, Ü ôñ½ ëíïï¡í£íöá 
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ぴñ¿á çíüñÇÜ ç▲ïöÜä¿ñÖó　… 

…Öñ ç öÜ½, ôöÜß▲ 
…çäñôíö¿óöá äÜß¿ó¡Ü ïçÜñú ÇñÖóí¿áÖÜïöá0 

…ëíïï¡í£íöá íßïÜ¿0öÖÜ çï、, ôöÜ ç▲ 
£Öíñöñ äÜ ÑíÖÖÜú öñ½ñ 

…äÜÑëÜßÖÜ äëñÑïöíçóöá çïñ öñêÖóôñï¡óñ 
Ññöí¿ó çíüñú ½ÖÜÇÜ¿ñöÖñú ëíßÜö▲ 
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ぴñ¿á çíüñÇÜ ç▲ïöÜä¿ñÖó　… 

... í ç öÜ½, ôöÜß▲ 
ïâÜë½óëÜçíöá Ü ï¿Üüíöñ¿ñú óÖöÜóöóçÖÜñ 
çÜïäëó　öóñ çíüñú óÑñó 

ÑÜÖñïöó ÑÜ ï¿Üüíöñ¿ñú çíü message, ¡¿0ôñçÜ0 
óÑñ0 

Üç¿ñôá, ÜÑóçóöá óê, äëÜßÜÑóöá óê óÖöñëñï  
äëÜßÜÑóöá ç Öóê Öí½ñëñÖóñ ó£Üôóöá çíüó ëíßÜö▲, 
äÜÜßàíöáï　 ï çí½ó  

ó/ó¿ó (äëó £íàóöñ Ñóä¿Ü½í, Ñóïïñëöíîóó, ...) 
Ñíöá ï¿Üüíöñ¿　½ ÑÜïöíöÜôÖÜ ½íöñëóí¿í Ñ¿　 
äÜÖó½íÖó　 çíüóê ëñ£Ü¿áöíöÜç ó ÜîñÖ¡ó çíüñú 
¡çí¿óâó¡íîóó 
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ゑíüó ï¿Üüíöñ¿ó… 

ゑ Ññúïöçóöñ¿áÖÜïöó, ï¿Üüíöñ¿　½ ä¿ñçíöá Öí çíüó 
ëñ£Ü¿áöíö▲ ó çíüó äëÜß¿ñ½▲.  
ば Öóê ñïöá ïçÜó ëñ£Ü¿áöíö▲ ó ïçÜó äëÜß¿ñ½▲ 

ず0ßí　 ¡Ü½½ÜÖó¡íîó　, ¿0ß▲ñ çÜäëÜï▲, £í½ñôíÖó　 ÜôñÖá 
çí¢Ö▲ ó½ñÖÖÜ Ñ¿　 çíï. ぞÜ ç▲ ÑÜ¿¢Ö▲ ß▲öá ß¿íÇÜÑíëÖ▲ 
ïçÜó½ ï¿Üüíöñ¿　½ £í öÜ, ôöÜ ÜÖó äëóü¿ó çíï äÜï¿Üüíöá 

ゑ▲ ぞぎ がだずぐぞぼ Üß½íÖÜöá óê Ü¢óÑíÖó　 

ゑ▲ ÑÜ¿¢Ö▲ äÜïöëÜóöá ÑÜ¡¿íÑ öí¡, ôöÜß▲ ï¿Üüíöñ¿ó 
äÜöëíöó¿ó Öí çíï ïçÜñ ÑëíÇÜîñÖÖÜñ çëñ½　 ï äÜ¿á£Üú Ñ¿　 
ïñß　 

“]すうたう すゃけうз ょせてぇ きけはз くっ つうすぇかй  
 ╃ぇ う くぇ つひさすぇ きくっ けくう?  
 Cゃけう ょうしきっさすう くぇょけっかう!!”  ┿й]й‶せておうく 
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ゑíüó ï¿Üüíöñ¿ó… 

ゑ▲ ß▲ êÜöñ¿ó, ôöÜß▲ äÜß¿ó¡í 

ß▲¿í £Öí¡Ü½í ïÜ çïñ½ó çíüó½ó ëíÖÖó½ó 
ëíßÜöí½ó ó ïöíöá　½ó 

äÜ¿ÖÜïöá0 äÜÖó½í¿í çï0 çí¢ÖÜïöá öñÜëóó 
êíÜïÑÜëâÜç▲ê £í½¡ÖÜö▲ê ~ÖÑÜ½ÜëâÖ▲ê 
ßóâÜÖ¡öÜëÜç, ¿0ßó¿í ÇÜ½Ü¿ÜÇóôñï¡óñ 
¡Ü½½ÜöíöóçÖ▲ñ äÜ¿ÜÇëÜää▲ 

ïÇÜëí¿í ß▲ Üö ÖñöñëäñÖó　 Üï¿▲üíöá äëÜ çïñ 
Ññöí¿ó ó ëñ£Ü¿áöíö▲ çíüñú ëíßÜö▲ 

ß▲¿í ßÜÑëÜú çÖó½íöñ¿áÖÜú, ÑÜßëÜ¢ñ¿íöñ¿áÖÜú 
çÜ çëñ½　 ÑÜ¡¿íÑí 
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ゑíüó ëñí¿áÖ▲ñ ï¿Üüíöñ¿ó… 

…ï¡Üëññ çïñÇÜ, Öó¡ÜÇÑí Ü çíï Öñ ï¿▲üí¿ó 

…ôöÜ-öÜ ï¿▲üí¿ó äëÜ ßóâÜÖ¡öÜë▲, ÖÜ 
äëñÑäÜô¿ó ß▲ Öó¡ÜÇÑí Ü Öóê Öñ ï¿▲üíöá 

…öÜ¿á¡Ü ôöÜ äÜÜßñÑí¿ó, êÜö　ö ç£Ñëñ½ÖÜöá 

ゑíüí £íÑíôí – 

づんげゐばがごどぽ ごび 
ó Öñ Üß½íÖÜöá óê Ü¢óÑíÖó　 
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ご£¿Ü¢ñÖóñ ÑÜ¿¢ÖÜ ß▲öá 　ïÖ▲½ 

«んÑëñïÜçíÖÖ▲ñ ¿0Ñ　½ ï¿Üçí Öñ çïñÇÑí óê 
óÖâÜë½óëÜ0ö. ず0Ñó ½ÜÇÜö Öñ äÜÖ　öá, Öñ 
äÜçñëóöá, äëÜï¿Üüíöá, Öñ £íóÖöñëñïÜçíöáï　 ó¿ó 
£íß▲öá. だßëíö　ïá ¡ ¿0ßÜú ßÜ¿áüÜú ÇëÜääñ 
¿0Ññú, ç▲ çïñÇÑí ÜßÖíëÜ¢óöñ, ôöÜ ôíïöá ó£ Öóê 
£íß▲¿í öÜ, ôöÜ ç▲ ï¡í£í¿ó, ñàñ ÑÜ öÜÇÜ, ¡í¡ 
ÑëÜÇóñ äÜÖ　¿ó, í ôíïöá ñàñ Öñ £íóÖöñëñïÜçí¿íïá 
öñ½, ôöÜ ç▲ ÇÜçÜëóöñ, ¡ÜÇÑí ÑëÜÇóñ Ü¢ñ Üïöí¿ó 
ï¿Üüíöá ó Üö¡¿0ôó¿óïá.» 

ぢÜ¿ びñúÖñ, «Ä¡ÜÖÜ½óôñï¡óú Üßëí£ ½▲ü¿ñÖó　» 
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ぶöÜ ç¡¿0ôóöá ç ÑÜ¡¿íÑ? 
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で¡Ü¿á¡Ü ï¿íúÑÜç? 

1ï¿íúÑ ~ 1 ½óÖÜöí ÑÜ¡¿íÑí 

Öí ïñ½óÖíëñ, ~¡£í½ñÖñ 

Öí 10 ½óÖÜö – Öñ ßÜ¿áüñ 10 – 12 ï¿íúÑÜç 

Öí 20 ½óÖÜö – 25-30 ï¿íúÑÜç 

Öí £íàóöíê (Ñóïïñëöíîóó, Ñóä¿Ü½í)  
ôÜöá ßÜ¿áüñ  
  10 ½óÖ. ~ 15 ï¿íúÑÜç,  
  20 ½óÖ. ~ ÑÜ 30 ï¿íúÑÜç  
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ぢÜÑÇÜöÜç¡í ÑÜ¡¿íÑí 

ぢëñÑçíëóöñ¿áÖÜ ÖÜ¢ÖÜ 　ïÖÜ äÜÖ　öá: 
¡í¡Üçí íÜÑóöÜëó　, ôöÜ ÜÖí ¢Ññö Üö çíï? 

¡í¡Üçí îñ¿á ç▲ïöÜä¿ñÖó　? 

ôöÜ ç¡¿0ôóöá (Ç¿íçÖÜñ, ôöÜ Öñ ç¡¿0ôíöá)? 

¡í¡ äÜÑÇÜöÜçóöá ï¿íúÑ▲? 

¡í¡ ç▲ïöÜäóöá ï ÑÜ¡¿íÑÜ½? 

どÜ¿á¡Ü äÜöÜ½ ç▲ ½Ü¢ñöñ ïíÑóöáï　 ó£ÇÜöíç¿óçíöá 
ï¿íúÑ▲ 

 ぞíôóÖí　 ÇÜöÜçóöá ç▲ïöÜä¿ñÖóñ,  
  ぞぎ ïíÑóöñïá ïëí£Ü £í PowerPoint  



ぴñ¿á ÑÜ¡¿íÑí – äëñÑïöíçóöá óÑñ0 

ぴñ¿á – Öñ Üßé　ïÖóöá ï¿Üüíöñ¿　½ ÖÜç▲ú 
½íöñëóí¿ (~öÜ Öñ ¿ñ¡îó　!), a 

äëñÑïöíçóöá ÖÜç▲ñ ëñ£Ü¿áöíö▲ 　ïÖÜ, ï ôñö¡Üú 
¿ÜÇó¡Üú  
äÜ¡í£íöá ïçÜ0 ¡çí¿óâó¡íîó0, ÖÜ öí¡, ôöÜß▲ 
ß▲¿Ü ó äÜÖ　öÖÜ 

だÇëíÖóôáöñ ゑでぎ ïÜÑñë¢íÖóñ ÑÜ¡¿íÑí  
ÜÑÖÜú Ç¿íçÖÜú óÑññú 

äÜÑôóÖóöñ ~öÜú óÑññ ゑでぎ ó£¿íÇíñ½▲ñ 
ëñ£Ü¿áöíö▲ 

çïñ ëñ£Ü¿áöíö▲, Öñ ÜöÖÜï　àóñï　 ¡ ゎ¿íçÖÜú óÑññ, 
öÜ¿á¡Ü ¡ÜëÜö¡Ü äñëñôóï¿óöñ 
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ぢëÜïöÜöí 

ゑíüÜ óÑñ0, message, ç▲ ÑÜ¿¢Ö▲ Ü½ñöá Üßé　ïÖóöá ç 
Öñï¡Ü¿á¡óê âëí£íê Ñí¢ñ ÖñäëÜâñïïóÜÖí¿Ü 

ご½ñÖÖÜ öí¡ Üßé　ïÖ　úöñ Öí äëñ£ñÖöíîóó  
だö ÜëÜçÖ　 ó Ü¢óÑíÖóú íÜÑóöÜëóó £íçóïóö, ¡í¡ Ç¿ÜßÜ¡Ü ç▲ 
ÑÜ¿¢Ö▲ ëíï¡ë▲öá óÑñ0, ÖÜ Öñ ç Üàñëß 　ïÖÜïöó ó ¿ÜÇó¡ñ 

とí¢Ñ▲ú ~¿ñ½ñÖö ÖÜçÜÇÜ £ÖíÖó　 ó£¿íÇíúöñ ÖíïöÜ¿á¡Ü 
äëÜïöÜ, Öíï¡Ü¿á¡Ü çÜ£½Ü¢ÖÜ, ï äÜ½Üàá0 ïêñ½, ëóïÜÖ¡Üç, 
Çëíâó¡Üç 
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ぶöÜ Öí ï¿íúÑíê 

ぢÜÑÇÜöÜç¡í ÜÑÖÜú ½óÖÜö▲ äëñ£ñÖöíîóó öëñßÜñö 
Öñï¡Ü¿á¡óê ôíïÜç çÑÜ½ôóçÜú ëíßÜö▲ 

ぞí ï¿íúÑíê ÖÜ¢Ö▲ Öñ ï¿Üçí, í ïêñ½▲ – ç▲ 
Ññ¿íñöñ äëñ£ñÖöíîó0, í Öñ äëÜó£ÖÜïóöñ ëñôá! 

で¿íúÑ▲, £íäÜ¿ÖñÖÖ▲ñ öÜ¿á¡Ü öñ¡ïöÜ½, Üß▲ôÖÜ Öñ 
ÖÜ¢Ö▲ 

どñ¡ïö Öí ï¿íúÑíê ¡ÜëÜö¡óú, ßñ£ äëóÑíöÜôÖ▲ê, ... – 

ç ÜïÖÜçÖÜ½, öÜ¿á¡Ü ¡¿0ôñç▲ñ ï¿Üçí, âëí£▲ 

ばäëÜàíúöñ, ¡í¡ öÜ¿á¡Ü çÜ£½Ü¢ÖÜ, Üïöíç¿　　 ïÜöá 

╉ぇさすうくおぇз したっきぇ こけかっいくっっ すにしはつう しかけゃ 

╊せつてっ こけおぇいぇすぬз つっき しおぇいぇすぬ 
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でöëÜ¡öÜëóëÜúöñ ÑÜ¡¿íÑ 

で¿Üüíöñ¿ó ÑÜ¿¢Ö▲ ç ¡í¢Ñ▲ú ½Ü½ñÖö 
äëñÑïöíç¿　öá, Ü ôñ½ ¡ÜÖ¡ëñöÖÜ óÑñö ëí£ÇÜçÜë 

Roadmap – ¢ñ¿íöñ¿áÖÜ ¡í¡-öÜ äëñÑïöíçóöá: 

«½▲ ß▲¿ó öí½» 

«½▲ ÖíêÜÑó½ï　 £Ññïá» 

«½▲ óÑñ½ öÜÑí» 

ëí£ßñúöñ ÑÜ¡¿íÑ Öí Öñï¡Ü¿á¡Ü 　ïÖÜ ÜßÜ£ÖíôñÖÖ▲ê 
ôíïöñú, ¡í¢Ñí　 ïÜ ïçÜñú äÜÑîñ¿á0 ó ïöó¿ñ½ 
ó£¿Ü¢ñÖó　 

¡í¡ó½-öÜ Üßëí£Ü½ ½Ü¢ÖÜ Üö½ñôíöá, ¡í¡í　 ó£ ôíïöñú 
ëíïï¡í£▲çíñöï　, ôöÜ ç▲ êÜöóöñ  ï¡í£íöá ç ~öÜú ôíïöó 



ぢëó½ñë ÖíçóÇíîóó (roadmap) 

ぞíäëó½ñë, ç çñëêÖñ½ ¿ñçÜ½ ÜÇ¿Ü Üö½ñôíñöï　 
äÜ£óîó　 ç ïöëÜ¡öÜëñ ÑÜ¡¿íÑí, ¡ ¡ÜöÜëÜú 
ÜöÖÜïóöï　 ÑíÖÖ▲ú ï¿íúÑ  
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でöëÜ¡öÜëí ÑÜ¡¿íÑí çïñÇÑí ÜÑÖí 

がずé ぶぎゎだ ゑぼ Äどだ がぎずんずご?  
    ぱÜë½Ü¿óëÜç¡í äëÜß¿ñ½▲, ññ í¡öÜí¿áÖÜïöá  
げんぶぎぜ Äどだ ぞばぐぞだ? とí¡ ~öÜ Ññ¿íñöï　 ïñúôíï?  

    ぜÜöóçíîó　 ï¿Üüíöñ¿ñú 

ぶどだ とだぞとづぎどぞだ でがぎずんぞだ?  

    だïÖÜçÖÜú ëñ£Ü¿áöíö 

とんと, げん でぶぎど ぶぎゎだ ゑんぜ ばがんずだでぽ Äどだ でがぎずんどぽ?  

    ごÑñ　 ëñüñÖó　. ぞíóßÜ¿ññ çí¢Ö▲ñ äÜÑëÜßÖÜïöó. だïÖÜçÖ▲ñ 
öñÜëñöóôñï¡óñ âÜë½í¿ó£½▲ 

ぶどだ ぢだずばぶごずだでぽ ゑ づぎげばずぽどんどぎ? 

   ぶñÇÜ ÜÑí¿Üïá ÑÜßóöáï　. とí¡óñ äëí¡öóôñï¡óñ Ü¿ÜôüñÖó　 
ï¿ñÑÜ0ö óê öñÜëñöóôñï¡óê ó öñêÖóôñï¡óê ëñ£Ü¿áöíöÜç  
げんとずùぶぎぞごぎ 

        ぎàñ ëí£ Ü öÜ½, ôöÜ ïÑñ¿íÖÜ 
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でöëÜ¡öÜëí ÑÜ¡¿íÑí – äÜÑëÜßÖÜ 

だö ÜßàñÇÜ ¡ ôíïöÖÜ½Ü 

だö îñ¿ñú ¡ ïëñÑïöçí½ 

ぶどだ? - げんぶぎぜ? - ぶどだ? - とんと? - ぶどだ?  
ぶどだ?       (ゑçñÑñÖóñ) ¡ëíö¡Ü Üäóüóöñ ëñüíñ½Ü0 äëÜß¿ñ½Ü 

げんぶぎぜ?  ぜだどごゑんぴごé ëíïï¡í¢óöñ, £íôñ½ ÖÜ¢ÖÜ öÜ, ôöÜ 
                 ç▲ ïÑñ¿í¿ó, ¡í¡ ~öí äëÜß¿ñ½í ëñüí¿íïá ßñ£ 
                 çíüóê ëñ£Ü¿áöíöÜç 

ぶどだ?       ëíïï¡í¢óöñ, ôöÜ ¡ÜÖ¡ëñöÖÜ ç▲ ïÑñ¿í¿ó 

とんと?        ëíïï¡í¢óöñ, ¡í¡ó½ ½ñöÜÑÜ½, ß¿íÇÜÑíë　 ¡í¡Üú 
                 óÑññ ~öÜ çí½ ÜÑí¿Üïá ïÑñ¿íöá 

ぶどだ?       ëíïï¡í¢óöñ, ぶどだ ç▲ ëíïï¡í£í¿ó ó ôöÜ ßÜÑñö 
                 Ñí¿áüñ (£í¡¿0ôñÖóñ ó ä¿íÖ▲ Öí ßÜÑÜàññ)  

╇いかけあっくうっ ょけかあくけ ぉにすぬ しすさせおすせさうさけゃぇくくにき 
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ゐñ£ ¡ëíö¡ÜÇÜ ïÜÑñë¢íÖó　! 

«とëíö¡Üñ ïÜÑñë¢íÖóñ» ç ïí½Ü½ Öíôí¿ñ 
ÑÜ¡¿íÑí Öñïñö ÜôñÖá ½í¿Ü óÖâÜë½íîóó 

ぞÜ, çÜ£½Ü¢ÖÜ, ïöÜóö ç¡¿0ôóöá ¡ëíö¡Üñ 
ïÜÑñë¢íÖóñ äÜï¿ñ ½Üöóçíîóó, ôöÜß▲ 
ï¿Üüíöñ¿　½ ß▲¿Ü ¿ñÇôñ ïÜëóñÖöóëÜçíöáï　 

çÜ£½Ü¢ÖÜ, ¡í¡ó½-öÜ Üßëí£Ü½ Üö½ñôíöá, ÇÑñ ½▲ 
ÖíêÜÑó½ï　 (ç ¿ñ¡îóó, Üß£ÜëÖÜ½ ÑÜ¡¿íÑñ) 
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ゑçñÑñÖóñ– ÖíóßÜ¿ññ çí¢Öí　 ôíïöá ÑÜ¡¿íÑí 

だäëñÑñ¿ñÖóñ äëÜß¿ñ½▲ – óÑöó Üö ¡ÜÖ¡ëñöÖÜú öñêÖóôñï¡Üú 
£íÑíôó 

äëÜß¿ñ½í ¿0ßÜú ï¿Ü¢ÖÜïöó ½Ü¢ñö ß▲öá ÜäóïíÖí ÑÜïöíöÜôÖÜ 
äÜ¿ÖÜ ó öÜôÖÜ £í ïôóöíÖÖ▲ñ ½óÖÜö▲ 

ぜÜöóçíîó　 íÜÑóöÜëóó 
äÜôñ½Ü ~öí äëÜß¿ñ½í çí¢Öí, ¡í¡ ÜÖí ëñüíñöï　 ïñÇÜÑÖ　  
¡í¡ çäóï▲çíñöï　 ç ßÜ¿ññ üóëÜ¡Ü0 äÜïöíÖÜç¡Ü (£íôñ½ ññ ëñüíöá) 
¡í¡Üç▲ ññ çÜ£½Ü¢Ö▲ñ (ó½ñÖÖÜ öñêÖóôñï¡óñ) äëó½ñÖñÖó　 

ôöÜ Ññ¿íñö ëñüñÖóñ äëÜß¿ñ½▲ Öñöëóçóí¿áÖ▲½ 

ゑçñÑñÖóñ öñë½óÖÜ¿ÜÇóó 
ïçñïöó ÖÜç▲ñ ó ïäñîóí¿áÖ▲ñ öñë½óÖ▲ ó ¢íëÇÜÖ ¡ ½óÖó½Ü½Ü 

だß£Üë äëñÑüñïöçÜ0àóê ëíßÜö ó çíü ¿óôÖ▲ú ç¡¿íÑ 
ôñ½ çíüí ëíßÜöí Üö¿óôíñöï　 Üö öñê, ôöÜ ß▲¿ó ÑÜ çíï 

äÜôñ½Ü çí½ ÜÑí¿Üïá ëñüóöá äëÜß¿ñ½Ü, ¡ÜöÜëÜ0 ÑëÜÇóñ Öñ ëñüó¿ó 

ÄöÜ ôíïöÜ ñÑóÖïöçñÖÖÜñ, ôöÜ ï¿Üüíöñ¿ó ç▲ÖñïÜö (äÜú½Üö) 
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ぜÜöóçíîó　=óÖöñëñï+¡Ü½äñöñÖöÖÜïöá 

ば çíï ñïöá 2 ½óÖÜö▲, ôöÜß▲ Üç¿ñôá äÜß¿ó¡Ü ÑÜ öÜÇÜ, ¡í¡ 
¿0Ñó ÖíôÖÜö Ñëñ½íöá, ôöÜß▲ ÜÖó Ñ¿　 ïñß　 äÜÖ　¿ó: 

£íôñ½ ÜÖó ÑÜ¿¢Ö▲ ï¿Üüíöá ~öÜö ÑÜ¡¿íÑ? 
ç ôñ½ ïÜïöÜóö £íÑíôí? 
äÜôñ½Ü ~öí äëÜß¿ñ½í óÖöñëñïÖí?  
äÜÖó½íñö ¿ó ññ ïí½ ÑÜ¡¿íÑôó¡? 

ぢëó½ñë: ïöíÖÑíëöÖ▲ú äÜÑêÜÑ ¡ çñëóâó¡íîóó ï äÜ½Üàá0 
Model Checking äÜ£çÜ¿　ñö äëÜçñë　öá ïçÜúïöçí ïóïöñ½ ï 
ôóï¿Ü½ ïÜïöÜ　Öóú äÜë　Ñ¡í 106. é ëíïï¡í¢Ü çí½ Ü äÜÑêÜÑñ, 
äÜ£çÜ¿　0àñ½ çñëóâóîóëÜçíöá ïóïöñ½▲ ï ôóï¿Ü½ ïÜïöÜ　Öóú, 
ç ½ó¿¿óÜÖ▲ ½ó¿¿óÜÖÜç ëí£ ßÜ¿áüó½ 

 

ぢëó½ñë: Üüóß¡ó ïóÖêëÜÖó£íîóó ç äíëí¿¿ñ¿áÖ▲ê äëÜÇëí½½íê 
äÜôöó ÖñçÜ£½Ü¢ÖÜ Öíúöó ï äÜ½Üàá0 öñïöóëÜçíÖó　. é 
äëñÑïöíç¿0 ½ñöÜÑ, ¡ÜöÜë▲ú äÜ½ÜÇíñö Öíúöó ½ÖÜ¢ñïöçÜ 
ÜüóßÜ¡ ïóÖêëÜÖó£íîóó ñà、 Öí ~öíäñ ¡Ü½äó¿　îóó 
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と¿0ôñçí　 óÑñ　, message 

ç▲Ññ¿óöñ ¡¿0ôñçÜ0, îñÖöëí¿áÖÜ0 óÑñ0 (message, â¿íÇ, 
ïöñë¢ñÖá,  ...), ó£¿Ü¢óç ññ ÖíïöÜ¿á¡Ü äëÜïöÜ ó 　ïÖÜ, 
Öíï¡Ü¿á¡Ü ~öÜ çÜ£½Ü¢ÖÜ 

ßÜÑáöñ ¡ÜÖ¡ëñöÖ▲. ぞñ ÑÜäÜï¡íúöñ, ôöÜß▲ äÜß¿ó¡í ïí½í 
ç▲óï¡óçí¿í Ü çíï ¡¿0ôñç▲ñ óÑñó  
çïñ ç▲ïöÜä¿ñÖóñ ÜëÇíÖó£Üúöñ Öí ÜïÖÜçñ ¡¿0ôñçÜú óÑñó, 
¡í¡ Öí ï¡ñ¿ñöñ. ゐñ£¢í¿ÜïöÖÜ ïÜ¡ëíàíúöñ ½íöñëóí¿, Öñ 
ÜöÖÜï　àóúï　 ¡ ¡¿0ôñçÜú óÑññ 

だäëñÑñ¿óöñ £íëíÖññ, ôöÜ ß▲ ç▲ êÜöñ¿ó, ôöÜß▲ 
äÜß¿ó¡í £íäÜ½Öó¿í ó£ çíüñÇÜ ÑÜ¡¿íÑí 

ぎï¿ó ~öÜ çïñÇÜ ÜÑÖí çñàá ôöÜ ß▲ ç▲ ç▲ßëí¿ó? 

′ぇしすけえつうゃけ ういかぇゅぇえすっ おかのつっゃせの うょっのз きっししっょあ 
しゃけっゅけ ゃにしすせこかっくうはз こけゃすけさはえすっ っゅけ!!  
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だäÜï¡íúöñ öñêÖóôñï¡óñ Ññöí¿ó 

がí¢ñ ñï¿ó ¡í¢Ñ▲ú ëñ£Ü¿áöíö Ñí¿ï　 çí½ äÜöÜ½ ó ¡ëÜçá0, 
ÇÜïö▲ñ Üß¿í¡í âÜë½í¿ó£½Üç äÜÇëÜ£　ö äÜß¿ó¡Ü ç ïÜÖ 

ï¿Ü¢Ö▲ñ ç▲¡¿íÑ¡ó, Üßó¿óñ ï¿Ü¢Ö▲ê âÜë½Ü¿, öíß¿óî▲ ï ßÜ¿áüó½ 
¡Ü¿óôñïöçÜ½ ÑíÖÖ▲ê ÖñÑÜäÜïöó½▲ 
äëñÑïöíçáöñ öÜ¿á¡Ü ÜïÖÜçÖ▲ñ ëñ£Ü¿áöíö▲, äÜÑÑñë¢óçí0àóñ 
¡¿0ôñçÜ0 óÑñ0, äëóçñÑóöñ äíëÜ ¡ÜÖ¡ëñöÖ▲ê äëó½ñëÜç 

Öñ ó£¿íÇíúöñ ÑÜ¿ÇÜ0 ごでどだづごù äÜ¿ÜôñÖó　 çí½ó ëñ£Ü¿áöíöÜç – 
ÜÖí óÖöñëñïÖí öÜ¿á¡Ü çí½  

ゑ äëñ£ñÖöíîó　ê Öí £íàóöñ (Ñóä¿Ü½í, Ñóïïñëöíîóó) 
Ç¿íçÖ▲ñ öñêÖóôñï¡óñ Ññöí¿ó öí¡¢ñ ÖñÜßêÜÑó½▲ – ÜÖó 
Ññ½ÜÖïöëóëÜ0ö çíüÜ ¡çí¿óâó¡íîó0, ÖÜ óê Öñ ÖÜ¢ÖÜ 
äÜÑëÜßÖÜ äÜ　ïÖ　öá 

ÖÜ Üß　£íöñ¿áÖÜ äÜÑÇÜöÜçáöñ ëñ£ñëçÖ▲ñ ï¿íúÑ▲ ï äÜ¿Ö▲½ó 
öñêÖóôñï¡ó½ó Ññöí¿　½ó, ôöÜß▲ ß▲öá ÇÜöÜç▲½ Üöçñöóöá Öí ¿0ß▲ñ 
öñêÖóôñï¡óñ çÜäëÜï▲ 

“]っおさっす すけゅけз つすけぉに ぉにすぬ しおせつくにき – ねすけ さぇししおぇいぇすぬ ゃしっ” 
╊のょう きけゅせす けょくけゃさっきっくくけ いぇこけきくうすぬ くっ ぉけかっっ р ゃっとっえ 
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ぢÜÑëÜßÖÜ ó¿ó äÜçñëêÖÜïöÖÜ? 

 

 

 

 

 

 
ご£ßñÇíúöñ äÜçñëêÖÜïöÖ▲ê ÜßÜßàñÖóú ¿0ßÜú 
îñÖÜú 

ぞだ! どñêÖóôñï¡ó½ Ññöí¿　½ ぞぎ ½ñïöÜ ç ÜïöÖÜú 
äëñ£ñÖöíîóó 
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ゑíüñ ÜïÖÜçÖÜñ ÜëÜ¢óñ - äëó½ñë▲ 

ぢëó½ñë▲ äÜ½ÜÇÜö äëÜßÜÑóöá óÖöÜóîó0 

だÖó ó¿¿0ïöëóëÜ0ö óÑñó ç Ññúïöçóó 

ぞÜ¢ÖÜ äÜ¡í£íöá ~¡ïöëñ½í¿áÖ▲ñ ï¿Üôíó, Üß¿íïöá 
äëó½ñÖñÖó　 

だß　£íöñ¿áÖÜ ï¿ñÑÜñö Üäóïíöá ÖñÑÜïöíö¡ó, 
ÜÇëíÖóôñÖó　 äëó½ñÖó½Üïöó çíüóê ëñ£Ü¿áöíöÜç 

とÜÇÑí ½í¿Ü çëñ½ñÖó, ÜäÜïöóöñ Üßàóú 
ï¿Üôíú, ÖÜ Öñ äëó½ñë▲ 
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げí¡¿0ôñÖóñ 

ゑ £í¡¿0ôñÖóó ÑÜ¿¢Öí ß▲öá âëí£í: «ぜÜó 
ÜïÖÜçÖ▲ñ ëñ£Ü¿áöíö▲ ïÜïöÜ　ö ç öÜ½, ôöÜ ...» 

ぎàñ ëí£ äñëñôóï¿óöñ ÜïÖÜçÖ▲ñ äÜ¿Ü¢ñÖó　 
ÑÜ¡¿íÑí – äëÜß¿ñ½Ü ó öÜ, ¡í¡ ÜÖí çí½ó ëñüñÖí 

だäóüóöñ Üß¿íïöá äëó½ñÖñÖó　 óÑñó, ÜÇëíÖóôñÖó　 
äëó½ñÖñÖó　 ëñ£Ü¿áöíöÜç, Üö¡ë▲ö▲ñ äëÜß¿ñ½▲ 

ぢëñÑïöíçáöñ íäëÜßíîó0 óÑñó, ö.ñ. ëñüñÖóñ Öí 
ÜïÖÜçñ çíüóê ëñ£Ü¿áöíöÜç äëí¡öóôñï¡óê äëÜß¿ñ½ 

だäóüóöñ çÜ£½Ü¢Ö▲ñ Öíäëíç¿ñÖó　 äëÜÑÜ¿¢ñÖó　 
ëíßÜö▲ 
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がÜ ç▲ïöÜä¿ñÖó　 

ゎÜöÜçóöá ÑÜ¡¿íÑ (öëñÖóëÜçíöáï　) ÖÜ¢ÖÜ 
Öí¡íÖÜÖñ – ïöëÜ¡öÜëí ç▲ïöÜä¿ñÖó　 ÑÜ¿¢Öí ß▲öá 
ïçñ¢í ç çíüñú äí½　öó  
ぢÜçöÜëóöñ ÑÜ¡¿íÑ Öñ ½ñÖññ ÑçÜê-öëñê ëí£ Öñ 
½▲ï¿ñÖÖÜ, í çï¿Üê, ç äÜÑÜßÖÜú ÜßïöíÖÜç¡ñ 
(ÑëÜ£á　½) ï ¡ÜÖöëÜ¿ñ½ çëñ½ñÖó  
ぞñ £íÜôóçíúöñ öñ¡ïö ÑÜ¡¿íÑí! 

ぢñëñÑ ÑÜ¡¿íÑÜ½ £íëíÖññ ぜぞだゎだとづんどぞだ 
½▲ï¿ñÖÖÜ äëñÑïöíçáöñ ïóöÜíîó0 ï ÜïäñüÖ▲½ 
äëñÑïöíç¿ñÖóñ½ ÑÜ¡¿íÑí (äïóêÜöñëíäó　) 
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ゐÜ　£Öá ç▲ïöÜä¿ñÖó　 

ぢñëñÑ ç▲ïöÜä¿ñÖóñ½ ç▲, çñëÜ　öÖÜ, 
óïä▲ö▲çíñöñ ï¿ñÑÜ0àóñ ïó½äöÜ½▲: 

ïöíÖÜçóöï　 öëÜÑÖÜ Ñ▲üíöá 

öëÜÑÖÜ ïöÜ　öá (ÖÜÇó äÜÑÇóßí0öï　) 
öëÜÑÖÜ ïÜÜßëí¢íöá 

ゑ ¡ÜÖîñ ¡ÜÖîÜç, ~öÜ äëÜúÑñö, ñï¿ó ç▲ 
ßÜÑñöñ öëñÖóëÜçíöáï　 – ÖÜ¢Ö▲ 
äëí¡öó¡í ó Üä▲ö! 

“‶けねすぇきう さけあょぇのすしはз けさぇすけさぇきう 
しすぇくけゃはすしは” - 『うちっさけく 
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ゑ▲ïöÜäí　 ï ÑÜ¡¿íÑÜ½ 
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ぶöÜ Ññ¿íöá äñëñÑ ç▲ïöÜä¿ñÖóñ½ 

ゎ¿ÜßÜ¡Ü Ñ▲üíöá ç öñôñÖóñ äëñÑ▲ÑÜàñÇÜ 
ç▲ïöÜä¿ñÖó　 

げíäóïíöá Öñï¡Ü¿á¡Ü äñëç▲ê äëñÑ¿Ü¢ñÖóú ç 
öÜôÖÜïöó (=> Öñ ÖÜ¢ÖÜ ïÜÜßëí¢íöá) 
ぞñ £íÜôóçíöá ç▲ïöÜä¿ñÖóñ ÑÜï¿ÜçÖÜ, äÜ½Öóöá 
öÜ¿á¡Ü ä¿íÖ ç▲ïöÜä¿ñÖó　 
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ゑ▲ïöÜäí　 

ゎÜçÜëóöñ ïäÜ¡ÜúÖÜ, ÇëÜ½¡Ü ó 　ïÖÜ – Öñ ïñßñ, í 
íÜÑóöÜëóó 

ゎÜçÜëóöñ ½ñÑ¿ñÖÖÜ: ß▲ïöëí　 ëñôá, äÜä▲ö¡í 
ëíïï¡í£íöá äÜßÜ¿áüñ äëóçÜÑ　ö ¡ ÜßëíöÖÜ½Ü 
ëñ£Ü¿áöíöÜ 

ぢëó ç▲ïöÜä¿ñÖóó ßÜ¿áüñ ÑçóÇíúöñïá, 
óïäÜ¿á£Üúöñ ¢ñïö▲ 

ぞñ äë　ôáöñ ëÜ¡ó ç ¡íë½íÖ▲. がñë¢óöñïá 
ÑÜïöÜúÖÜ, ïçÜßÜÑÖÜ, ÖÜ Öñ ÖíÇ¿Ü 

だßëíàíúöñïá ¡ ¡í¡Ü½Ü-ÖóßÜÑá ï¿Üüíöñ¿0, 
ÑÜßëÜ¢ñ¿íöñ¿áÖÜ ï½Üöë　àñ½Ü Öí çíï (nodded 
person) 
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とí¡ äëñäÜÑÖñïöó ç▲ïöÜä¿ñÖóñ 

äëÜ　çóöá ~ÖöÜ£óí£½ 

でí½Üñ Ç¿íçÖÜñ –  
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ÄÖöÜ£óí£½ 

ぎï¿ó Ñí¢ñ ç▲ ïí½ó Öñ çÜïêóàíñöñïá ïçÜñú 
óÑññú, öÜ ôñÇÜ ç▲ ¢Ññöñ Üö äÜß¿ó¡ó?! 
づíïï¡í£▲çíúöñ Ü ïçÜóê ëñ£Ü¿áöíöíê ï ëíÑÜïöá0 

ば¿▲ßíúöñïá, ÖíïöëÜúöñ ïñß　 Öí äÜ£óöóçÖ▲ú ¿íÑ 

ぎï¿ó ç▲ ï ~ÖöÜ£óí£½Ü½ äëñÑïöíç¿　ñöñ 
ëñ£Ü¿áöíö▲, öÜ: 

äÜß¿ó¡í Ü¢óç¿　ñöï　 

çÜïäëóó½ôóçÜïöá íÜÑóöÜëóó ëí£óöñ¿áÖÜ äÜç▲üíñöï　  
ç▲ ïöíÖÜçóöñïá ßÜ¿ññ ëí£ÇÜçÜëôóç▲½ ó ßÜ¿áüñ 
äñëñÑçóÇíñöñïá 

“′うつっゅけ いくぇつうすっかぬくけゅけ くっ ぉにかけ こけかせつっくけ ぉっい 
ねくすせいうぇいきぇ” Ralf Emerson 
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とí¡ ó£¿íÇíöá 

ぞñ ëíïï¡í£▲çíúöñ – äÜ¡í£▲çíúöñ, Üßé　ïÖ　úöñ 

どàíöñ¿áÖÜ ÇÜöÜçáöñ ç▲ïöÜä¿ñÖóñ, ÖÜ Öñ 
£íÜôóçíúöñ öñ¡ïö. で¿íúÑ▲ ÑÜ¿¢Ö▲ çñïöó çíï – 
~öÜ ä¿íÖ ç▲ïöÜä¿ñÖó　 

ぞñ öëíöáöñ äÜäÜïöÜ çëñ½　 ó ½▲ï¿óöñ¿áÖÜ0 
~ÖñëÇó0 íÜÑóöÜëóó 

Öñ ó£¿íÇíúöñ öëóçóí¿áÖ▲ê ïçñÑñÖóú – ÜÖó Öñ ÖÜ¢Ö▲ 

ÑÜ¿Çóñ ëíïï¡í£▲, Öñ äÜÑ¡ëñä¿ñÖÖ▲ñ ïêñ½Üú, 
¡¡íëöóÖ¡Üú, ëí£Ñëí¢í0ö 

Öñ ó£¿íÇíúöñ ÖñäÜÖ　öÖ▲ê çñàñú – ~öÜ Öñçñ¢¿óçÜ 

ご£¿íÇíúöñ ½íöñëóí¿ äÜÖ　öÖÜ, Üßëí£ÖÜ, 
óïäÜ¿á£Üúöñ ½ñöíâÜë▲ 

〈けз つすけ ゅかせぉけおけ こけくはすけз きけあっす ぉにすぬ はしくけ さぇししおぇいぇくけ 
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で¿Üüíöñ¿ó öÜ¢ñ Ü½ñ0ö ôóöíöá 

ぞñ ôóöíúöñ ï¿íúÑ▲. ぞí ï¿íúÑíê - äëÜïöÜ ¡ÜÖïäñ¡ö, 
ä¿íÖ, ¡¿0ôñç▲ñ ï¿Üçí ó ¡ÜëÜö¡óñ âëí£▲  çíüñÇÜ 
ÑÜ¡¿íÑí 

で¿íúÑ▲ äëÜïöÜ ¡Ü½½ñÖöóëÜúöñ 

ï¿Üüíöñ¿ó äëÜôóö▲çí0ö öñ¡ïö ß▲ïöëññ, ôñ½ ç▲ 
Ü£çÜôóçíñöñ ñÇÜ 

£íôóöíöá ½Ü¢ÖÜ öÜôÖÜ0 âÜë½Ü¿óëÜç¡Ü äÜïöíÖÜç¡ó 
£íÑíôó, ÖíÜôÖ▲ñ ëñ£Ü¿áöíö▲, ...  

ゎÜçÜëóöñ ïçÜßÜÑÖÜ, Öñ £íÜôñÖÖ▲½ó âëí£í½ó, 
ëíïï¡í£▲çíúöñ äëóß¿ó£óöñ¿áÖÜ ç öí¡Ü½ ¡¿0ôñ:  
     “ï½Üöëóöñ, ¡í¡ £ÑÜëÜçÜ 　 ~öÜ ïÑñ¿í¿!”, 
óïäÜ¿á£Ü　 ï¿íúÑ▲, ¡í¡ ä¿íÖ, ¡íÖçÜ ëíïï¡í£í 
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ぞñ ó£çóÖ　úöñïá!!! 

"ば ½ñÖ　 Öñ ß▲¿Ü çëñ½ñÖó, ôöÜß▲ äÜÑÇÜöÜçóöá 
êÜëÜüóú ÑÜ¡¿íÑ" 

"ぜÜú ¡Ü½äá0öñë ï¿Ü½í¿ï　, äÜ~öÜ½Ü 　 Öñ 
äÜ¿Üôó¿ Ü¢óÑíñ½▲ê ëñ£Ü¿áöíöÜç" 

"ば ½ñÖ　 Öñö çëñ½ñÖó, ôöÜß▲ ëíïï¡í£▲çíöá 
çí½ Üß ~öÜ½" 

"é Öñ ÜçñëñÖ, ôöÜ Üßëíàí0ïá ¡ ÖÜ¢ÖÜú 
äÜß¿ó¡ñ" 

′╄╃¨‶〉]〈╇╋｠ 《[┿╆｠х 



ぞí ¡ÜÖâñëñÖîóó 

げíëíÖññ ç£ÜúÑóöñ Öí ¡íâñÑëÜ (öëóßÜÖÜ), äÜ£Öí¡Ü½áöñïá ï 
½ñïöÜ½, Öí ¡ÜöÜëÜ½ ç▲ ßÜÑñöñ Ññ¿íöá ÑÜ¡¿íÑ, £íÇëÜ£óöñ 
äëñ£ñÖöíîó0, äëÜçñëáöñ öñêÖó¡Ü, îçñöÜäñëñÑíôÜ, 
äëñÑïöíçáöñ, ¡í¡ ç▲ ßÜÑñöñ ÑÜ¡¿íÑ▲çíöá, ÇÑñ ¿Üôüñ çïöíöá 

ゑ ÑñÖá ÑÜ¡¿íÑí ÜïöíÖÜçóöñ ¡ÜÖöí¡ö ï äëñÑïñÑíöñ¿ñ½ ïñïïóó, 
äëñÑïöíçáöñïá ñ½Ü, Ü£Öíúöñ, Öñ ó£½ñÖó¿íïá ¿ó äëÜÇëí½½í... 
ぞí ¡ÜÖâñëñÖîóó ぞぎ どだずぽとだ ゑんぷ がだとずんが. ぞñÑÜäÜïöó½Ü 
ÖíëÜüíöá ëñÇ¿í½ñÖö: Ü ¿0Ññú Ü¢ñ ëíïäóïíÖÜ, ôöÜ Ññ¿íöá 
äÜï¿ñ çíüñÇÜ ÑÜ¡¿íÑí. ぎï¿ó ç▲ £íö　Çóçíñöñ çíü ÑÜ¡¿íÑ, öÜ: 

Ü ï¿ñÑÜ0àóê ÑÜ¡¿íÑôó¡Üç Üïöíñöï　 ½ñÖáüñ çëñ½ñÖó Öí óê 
ç▲ïöÜä¿ñÖó　, ç▲ ïöíÖÜçóöñïá óê £¿ñúüó½ çëíÇÜ½ 

ç▲ Ü½ñÖáüíñöñ äñëñë▲ç, ¡í¡ ï¿ñÑïöçóñ, ¿óüíñöñ ÜôíïöÖó¡Üç 
çëñ½ñÖó ïäÜ¡ÜúÖÜ äÜÜßñÑíöá, äÜÇÜçÜëóöá, ÜöÑÜêÖÜöá 

ÖíëÜüíñöñ çñïá êÜÑ ¡ÜÖâñëñÖîóó, íçöÜßÜï▲ Öí ~¡ï¡Üëïóó Ü¢ñ 
£í¡í£íÖ▲, öÜë¢ñïöçñÖÖ▲ú ÜßñÑ ç ëñïöÜëíÖñ Ü¢ñ ÇÜöÜç!! 

ぞñ ïäñüóöñ ç ¡ÜÖîñ 
ÑÜÇÜçÜëóöñïá ï äëñÑïñÑíöñ¿ñ½ ïñïïóó Ü £Öí¡íê (5’, 3’, Б) 
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とí¡ Öíôíöá (Öí ¡ÜÖâñëñÖîóó) 
でÜß¿0Ñíúöñ äëíçó¿í (öëíÑóîóó) 

ç ¡í¢ÑÜú Üß¿íïöó, ç ¡í¢ÑÜú äëÜâñïïóÜÖí¿áÖÜú ÇëÜääñ 
ó½ñ0öï　 ïçÜó öëíÑóîóó (¡í¡ Üßëíàíöáï　 ¡ ï¿Üüíöñ¿　½)  
öëíÑóîóó ½Ü¢ÖÜ ç▲　ïÖóöá, äëÜï¿Üüíç ÑëÜÇóñ ÑÜ¡¿íÑ▲  

Öíäëó½ñë, äëó £íàóöñ Ñóïïñëöíîóó ç Öñ¡ÜöÜë▲ê でÜçñöíê ÖÜ¢ÖÜ 
Öíôíöá ï ß¿íÇÜÑíëÖÜïöó ぢëñÑïñÑíöñ¿0 ó ô¿ñÖí½ でÜçñöí, ç 
ÑëÜÇóê – Öñ ÖÜ¢ÖÜ. ゑ ÜÑÖóê Üï¿Üçó　ê ÖÜ¢ÖÜ ß¿íÇÜÑíëóöá £í 
£íÑíÖÖ▲ú çÜäëÜï, í ç ÑëÜÇóê Öñ ÖÜ¢ÖÜ (~öÜ ç▲Ç¿　Ñóö ï½ñüÖÜ...) 

だß▲ôÖÜ (ôíàñ çïñÇÜ) ç Öíôí¿ñ ÑÜ¡¿íÑí ÖÜ¢ÖÜ 
äëñÑïöíçóöáï　 (ñï¿ó çíï Öñ äëñÑïöíçó¿ó!!) ó Öí£çíöá 
öñ½Ü 

äÜß¿íÇÜÑíëóöá £í çÜ£½Ü¢ÖÜïöá äëñÑïöíçóöá ëñ£Ü¿áöíö▲ 

ñï¿ó çí½ äëó　öÖÜ £Ññïá ß▲öá ó ëíïï¡í£íöá Ü ïçÜóê 
ëñ£Ü¿áöíöíê, ï¡í¢óöñ ~öÜ (ÖÜ Öñ £¿ÜÜäÜöëñß¿　úöñ ~öó½) 
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げíçñëüñÖóñ ÑÜ¡¿íÑí 

で¿íúÑ▲ ÑÜ¿¢Ö▲ ß▲öá ÖÜ½ñëÜçíÖ▲, 5/17 – 
ä　ö▲ú ï¿íúÑ ó£ 17 

ぞí äëñÑäÜï¿ñÑÖñ½ ï¿íúÑñ 

“げí¡¿0ôñÖóñ” – ñàñ ëí£ äÜçöÜëóöñ ¡¿0ôñçÜ0 
óÑñ0, Öíäëíç¿ñÖó　 äëÜÑÜ¿¢ñÖó　 ëíßÜö▲ 

éçÖÜ ÇÜ¿ÜïÜ½ ôñö¡Ü ÜßÜ£Öíôáöñ ¡ÜÖñî:  
ぢÜï¿ñÑÖóú ï¿íúÑ: “でäíïóßÜ £í çÖó½íÖóñ”  

げíçñëüíúöñ ç▲ïöÜä¿ñÖóñ 　çÖÜ 
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げíçñëüíúöñ çÜçëñ½　 

ぎï¿ó ëñÇ¿í½ñÖöóëÜçíÖÖÜñ çëñ½　 ¡ÜÖôíñöï　 
Öñ ïöíëíúöñïá ß▲ïöëÜ-ß▲ïöëÜ ÑÜÇÜçÜëóöá çïñ-çïñ-çïñ 

¡ëíö¡Ü, ÖÜ ßñ£ ïäñü¡ó äëÜ¡Ü½½ñÖöóëÜúöñ ¡¿0ôñç▲ñ 
Üïöíçüóñï　 ï¿íúÑ▲ 

ぎï¿ó çëñ½　 ¡ÜÖôó¿Üïá, äÜß¿ó¡í äñëñïöíñö 
ï¿Üüíöá 

äëÜÑÜ¿¢íöá ç▲ïöÜä¿ñÖóñ ßñïï½▲ï¿ñÖÖÜ 

ïëí£Ü äñëñúÑóöñ ¡ «げí¡¿0ôñÖó0» ó äëÜ¡Ü½½ñÖöóëÜúöñ 
ÜïÖÜçÖÜ0 óÑñ0  

Öñ ÇÜçÜëóöñ: "ぎï¿ó ç▲ Öñ äëÜöóç, 　 äëÜÑÜ¿¢Ü” 

げíçñëüíúöñ ç▲ïöÜä¿ñÖóñ çÜçëñ½　 
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ゑÜäëÜï▲ (Öí ¡ÜÖâñëñÖîóó) 

ゑÜäëÜï▲ – Öñ äëÜß¿ñ½í, ~öÜ äëñ¡ëíïÖí　 çÜ£½Ü¢ÖÜïöá  

ÜïöíÖÜçóöá ïç　£á ï äÜß¿ó¡Üú  

Ç¿Üß¢ñ, ÑëÜÇó½ó ï¿Üçí½ó ëíïï¡í£íöá Ü çíüóê ëñ£Ü¿áöíöíê  

ïí½Ü½Ü äÜÖ　öá ïçÜ0 ëíßÜöÜ ï ÖñÜ¢óÑíÖÖÜú ïöÜëÜÖ▲ 

ぶíïöÜ (Ñ¿　 äëÜÑÜ¿¢í0àñúï　 ÖíÜôÖÜú ëíßÜö▲) ¡ëóöó¡í - 
~öÜ çí¢Öñúüóú óïöÜôÖó¡ ÖÜçÜÇÜ ç£Ç¿　Ñí Öí çíüó 
ëñ£Ü¿áöíö▲, óïöÜôÖó¡ ÖÜç▲ê óÑñú 
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ゑÜäëÜï▲ – ôñö▲ëñ öóäí 

ゑÜäëÜï▲ ÖíóçÖ▲ñ 
~öÜ çÜäëÜï▲ ôñ¿Üçñ¡í, ïÜçïñ½ Ñí¿ñ¡ÜÇÜ Üö öñ½íöó¡ó – Ñ¿　 Üöçñöí 
ÖíÑÜ äÜÖó½íöá äëÜß¿ñ½Ü ó £íôñ½ ññ ëñüíöá, äÜôñ½Ü ß▲¿ 
äëó½ñÖñÖ öÜö ó¿ó óÖÜú íääíëíö Ñ¿　 ëñüñÖó　  

ゑÜäëÜï▲ äÜ ïÜöó Ññ¿í 
ÜÖó Öñ äëñÑïöíç¿　0ö öëÜÑÖÜïöñú, ñï¿ó ç▲ Ññúïöçóöñ¿áÖÜ 
äÜÖó½íñöñ, Ü ôñ½ ÇÜçÜëóöñ. ぶíïöÜ ÜÖó – óïöÜôÖó¡ ÖÜç▲ê óÑñú. 
ごÖÜÇÑí ½Ü¢ÖÜ ïÜÇ¿íïóöáï　, ïÜÜßàóöá, ôöÜ ç▲ Öñ ëíïï½íöëóçí¿ó 
äëÜß¿ñ½Ü ï ~öÜú ïöÜëÜÖ▲  

ゑÜäëÜï▲ Ç¿Üä▲ñ, 　£çóöñ¿áÖ▲ñ 
ÜÖó £íÑí0öï　 ôñ¿Üçñ¡Ü½, ¡ÜöÜë▲ú êÜôñö Üßëíöóöá çÖó½íÖóñ Öí 
ïñß　. で¿ñÑÜñö öí¡ äÜïöëÜóöá çñ¢¿óç▲ú Üöçñö, ôöÜß▲ ç▲ï¡í£íöá 
~öÜ½Ü ôñ¿Üçñ¡Ü ¡Ü½ä¿ó½ñÖö 

ゑÜäëÜï▲ £¿ÜßÖ▲ñ 
¿Üôüí　 £íàóöí – ß▲öá çñ¢¿óç▲½, Öñ çö　Çóçíöáï　 ç Ñóï¡Üïïó0 ó 
äëñëñ¡íÖó　, ñàñ ëí£ Üßé　ïÖóöá ïÜöá ëíßÜö▲ がづばゎごぜご 
でずだゑんぜご, çÜ£½Ü¢ÖÜ, ï öÜô¡ó £ëñÖó　 öñêÖóôñï¡óê ëñ£Ü¿áöíöÜç 
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ぢÜÑÇÜöÜç¡í ï¿íúÑÜç 
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とí¡ ïöëÜóöá ï¿íúÑ▲ 

でöëÜúöñ ï¿íúÑ▲ ¡í¡ ¡ÜÖïäñ¡ö, ç ¡ÜöÜëÜ½ ßÜÑñö 
ïÜÑñë¢íöáï　 ä¿íÖ ó Ñí¢ñ ¡¿0ôñç▲ñ ï¿Üçí ó Öñ¡ÜöÜë▲ñ 
âëí£▲, ¡ÜöÜë▲ñ ç▲ ßÜóöñïá £▲ß▲öá 

ゎëíâó¡ó ÑÜ¿¢Ö▲ ß▲öá ïí½ÜÜßé　ïÖó½▲: Üïó, 
äñëñ½ñÖÖ▲ñ Öí Üï　ê, ëí£½ñëÖÜïöó ó ö.ä. 

ぢÜ Çëíâó¡í½ ÑÜ¿¢ÖÜ ß▲öá 　ïÖÜ, ôöÜ Ñí0ö çíüó 
ëñ£Ü¿áöíö▲ ó ¡íôñïöçñÖÖÜ, ó ¡Ü¿óôñïöçñÖÖÜ (ÜÑÖí-Ñçñ 
¡ÜÖ¡ëñöÖ▲ê îóâë▲ ï Üßé　ïÖñÖó　½ó) 

ずÜôüñ äÜÑÇÜöÜçóöá äëñ£ñÖöíîó0 ç ñÑóÖÜ½ ïöó¿ñ, 
Öíäëó½ñë, ÜÑÖó½ îçñöÜ½ ç▲Ññ¿　öá ÜÑóÖí¡Üç▲ñ äÜ 
ï½▲ï¿Ü ¡Üï¡ó öñ¡ïöí, ÜÑÖó½ âÜÖöÜ½ ó ëí£½ñëÜ½ öñ¡ïö ... 

とÜÇÑí £í¡ÜÖôóöñ ëóïÜçíöá ï¿íúÑ▲, ïäëÜïóöñ ïñß　, 
½Ü¢ÖÜ ¿ó äëñÑïöíçóöá ½íöñëóí¿ äëÜàñ? 
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で¿íúÑ▲ – Öñ ¡ÖóÇí Ñ¿　 ôöñÖó　… 

1 ï¿íúÑ – 1 ½▲ï¿á 

ご£ ïÜàñïöçÜ0àñÇÜ öñ¡ïöí -  äíëÜ ÜïÖÜçÖ▲ê 
âëí£, ó£ öíß¿óî ÜÑí¿óöá ÖñïÜàñïöçñÖÖ▲ñ 
ïöëÜ¡ó ó ïöÜ¿ßî▲ (¿Üôüñ óïäÜ¿á£Üçíöá Çëíâó¡ó) 
づóïÜÖ¡ó Öñ ÑÜ¿¢Ö▲ ß▲öá ï¿óü¡Ü½ ï¿Ü¢Ö▲½ó 

ぢÜ ¡í¢ÑÜ½Ü ï¿íúÑÜ £íÑíúöñ ïñßñ çÜäëÜï: ÖÜ¢ñÖ 
¿ó ÜÖ? 

が¿　 ¡í¢ÑÜÇÜ ï¿íúÑí: ¡ÜÖ¡ëñöÖí　 îñ¿á, ç ¡ÜÖîñ 
ï¿íúÑí – ½Ü¢ÖÜ £íäóïíöá £í¡¿0ôñÖóñ (ÜÑÖÜ 
âëí£Ü) 
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で¿íúÑ▲ – Öñ äÜ¿ñ Ñ¿　 âÜë½í¿áÖ▲ê 
ç▲¡¿íÑÜ¡ 

ゑ▲ ÑÜ½í¿ó ÖíÑ ½íöñëóí¿Ü½ ÇÜÑ▲, çí½ ¢í¿á 
äÜöëíôñÖÖÜÇÜ çëñ½ñÖó, ÖÜ íÜÑóöÜëó　 ï¿▲üóö 
Üß ~öÜ½ çäñëç▲ñ 
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でóïöñ½Ö▲ñ ç▲£Üç▲ 
ゑ ¿0ßÜú ÜäñëíîóÜÖÖÜú ïóïöñ½ñ äÜÑÑñë¢óçíñöï　 Öñ¡ÜöÜë▲ú ½ñêíÖó£½, ¡ÜöÜë▲ú 

äÜ£çÜ¿　ñö äÜ¿á£Üçíöñ¿áï¡ó½ äëÜÇëí½½í½ Üßëíàíöáï　 £í Üï¿ÜÇí½ó 　Ñëí だで. Äöó 
ïëñÑïöçí ÜßàñÖó　 ï 　ÑëÜ½ ôíïöÜ Öí£▲çí¿óïá ~¡ïöëí¡ÜÑí½ó ó¿ó ïóïöñ½Ö▲½ó 
½í¡ëÜ¡Ü½íÖÑí½ó. ゑ だで UNIБ öí¡óñ ïëñÑïöçí Öí£▲çí0öï　 ïóïöñ½Ö▲½ó ç▲£Üçí½ó. 

でóïöñ½Ö▲ñ ç▲£Üç▲ (ЬвЬЭОЦ МКХХЬ) óÖöñëâñúï ½ñ¢ÑÜ ÜäñëíîóÜÖÖÜú ïóïöñ½Üú ó 
äÜ¿á£Üçíöñ¿áï¡Üú äëÜÇëí½½Üú. だÖó ïÜ£Ñí0ö, ÜÑí¿　0ö ó óïäÜ¿á£Ü0ö ëí£¿óôÖ▲ñ 
Üßéñ¡ö▲, Ç¿íçÖ▲ñ ó£ ¡ÜöÜë▲ê äëÜîñïï▲ ó âíú¿▲. ぢÜ¿á£Üçíöñ¿áï¡í　 äëÜÇëí½½í 
£íäëíüóçíñö ïñëçóï Ü ÜäñëíîóÜÖÖÜú ïóïöñ½▲, ÜïÜàñïöç¿　　 ïóïöñ½Ö▲ú ç▲£Üç. 
ご½ñ0öï　 ßóß¿óÜöñ¡ó äëÜîñÑÜë, ¡ÜöÜë▲ñ £íÇëÜ¢í0ö ½íüóÖÖ▲ñ ëñÇóïöë▲ 
ÜäëñÑñ¿ñÖÖ▲½ó äíëí½ñöëí½ó ó ÜïÜàñïöç¿　0ö äëñë▲çíÖóñ äëÜîñïïÜëí, äÜï¿ñ ôñÇÜ 
Üäëíç¿ñÖóñ äñëñÑíñöï　 ÜßëíßÜöôó¡Ü ÑíÖÖÜÇÜ ç▲£Üçí, çêÜÑ　àñ½Ü ç 　ÑëÜ 
ÜäñëíîóÜÖÖÜú ïóïöñ½▲. ぴñ¿á öí¡óê ßóß¿óÜöñ¡ ïÑñ¿íöá ïóïöñ½Ö▲ú ç▲£Üç äÜêÜ¢ó½ Öí 
Üß▲ôÖ▲ú ç▲£Üç äÜÑäëÜÇëí½½▲. 

だïÖÜçÖÜñ Üö¿óôóñ ïÜïöÜóö ç öÜ½, ôöÜ äëó ïóïöñ½ÖÜ½ ç▲£Üçñ £íÑíôí äñëñêÜÑóö ç 
äëóçó¿ñÇóëÜçíÖÖ▲ú ëñ¢ó½ ó¿ó ëñ¢ó½ 　Ñëí (ФОЫЧОХ ЦШНО). ぢÜ~öÜ½Ü ïóïöñ½Ö▲ñ 
ç▲£Üç▲ óÖÜÇÑí ñàñ Öí£▲çí0ö äëÜÇëí½½Ö▲½ó äëñë▲çíÖó　½ó ç Üö¿óôóñ Üö íääíëíöÖ▲ê 
äëñë▲çíÖóú, ¡ÜöÜë▲ñ ôíàñ Öí£▲çí0ö äëÜïöÜ äëñë▲çíÖó　½ó. 

ゑ ~öÜ½ ëñ¢ó½ñ ëíßÜöíñö ¡ÜÑ 　Ñëí ÜäñëíîóÜÖÖÜú ïóïöñ½▲, äëóôñ½ ÜÖ óïäÜ¿Ö　ñöï　 ç 
íÑëñïÖÜ½ äëÜïöëíÖïöçñ ó ç ¡ÜÖöñ¡ïöñ ç▲£çíçüñú ñÇÜ £íÑíôó. どí¡ó½ Üßëí£Ü½, 　ÑëÜ 
ÜäñëíîóÜÖÖÜú ïóïöñ½▲ ó½ññö äÜ¿Ö▲ú ÑÜïöÜä ¡ äí½　öó äÜ¿á£Üçíöñ¿áï¡Üú äëÜÇëí½½▲, 
ó äëó ïóïöñ½ÖÜ½ ç▲£Üçñ ÑÜïöíöÜôÖÜ äñëñÑíöá íÑëñïí ÜÑÖÜú ó¿ó Öñï¡Ü¿á¡óê Üß¿íïöñú 
äí½　öó ï äíëí½ñöëí½ó ç▲£Üçí ó íÑëñïí ÜÑÖÜú ó¿ó Öñï¡Ü¿á¡óê Üß¿íïöñú äí½　öó Ñ¿　 
ëñ£Ü¿áöíöÜç ç▲£Üçí. 

ゑ ßÜ¿áüóÖïöçñ ÜäñëíîóÜÖÖ▲ê ïóïöñ½ ïóïöñ½Ö▲ú ç▲£Üç ÜïÜàñïöç¿　ñöï　 ¡Ü½íÖÑÜú 
äëÜÇëí½½ÖÜÇÜ äëñë▲çíÖó　 (INT). どí¡ó½ Üßëí£Ü½, äëÜÇëí½½ÖÜñ äëñë▲çíÖóñ ~öÜ 
ïóÖêëÜÖÖÜñ ïÜß▲öóñ. 
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づí£½ñë âÜÖöí 

どñÜëñ½í: âÜÖö Öí ï¿íúÑíê çïñÇÑí ½ñ¿áôñ, 
ôñ½ ÖíÑÜ 

ごïäÜ¿á£Üúöñ ¡ëÜäÖ▲ú üëóâö 

′け くっ すぇおけえз 
つすけぉに けく ぉうか ゃ 

ゅかぇいぇ 
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ゎëí½ÜöÖÜïöá 

ぞñ £íßÜÑáöñ ç▲äÜ¿Öóöá äëÜçñë¡Ü 
äëíçÜäóïíÖó　! ゎëí½½íöóôñï¡óñ Üüóß¡ó – 
~öÜ ïö▲ÑÖÜ! とÜÖñî äëñÑ¿Ü¢ñÖó　 – ßñ£ öÜô¡ó 
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ぴçñö, íÖó½íîó　, âÜÖ 

ごïäÜ¿á£Üúöñ ~ââñ¡ö▲ íÖó½íîóó ÜôñÖá, 
ÜôñÖá ï¡ÜäÜ  

ぢñïöëÜöí ó ÖñÜ½ñëñÖÖí　 íÖó½íîó　 çëñÑÖ▲ 

ご£ßñÇíúöñ 　ë¡óê îçñöÜç 

とÜ¿óôñïöçÜ ëí£Ö▲ê îçñöÜç ÑÜ¿¢ÖÜ ß▲öá 

ÜÇëíÖóôñÖÖ▲½ 

ぐñ¿íöñ¿áÖÜ ç▲Ññë¢íöá ñÑóÖ▲ú ïöó¿á 
óïäÜ¿á£ÜçíÖó　 îçñöÜç äÜ çïñú äëñ£ñÖöíóó 

ぱÜÖ: ï¿íúÑ▲ ï öñ¡ïöÜ½ Öí öñ½ÖÜ½ ó¿ó 
ïñëÜ½ âÜÖñ Üß▲ôÖÜ ä¿ÜêÜ ôóöí0öï　 
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ごïöÜëó　 çÜ£Öó¡ÖÜçñÖó　 ÇñÖñöóôñï¡óê 
í¿ÇÜëóö½Üç 

ゎñÖñöóôñï¡óñ í¿ÇÜëóö½▲. ぢñöë ごçíÖÜç Çë.N 33507\1. 

どëíÑóîóÜÖÖ▲ú íÖí¿ó£ ÑíÖÖ▲ê 

OLAP (Online Analytical  
Processing) 

Data 

Mining 

Decision trees 

Genetic algorithms 

Evolutionary programming 

Neural networks 
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Th. ぱÜë½Ü¿í Ñ¿　 ぴご ïó½½ñöëóôñï¡Üú ゎぢ 
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が¿　 ÑÜ¡í£íöñ¿áïöçí ÑÜïöíöÜôÖÜ äÜÑïöíçóöá ç ÜäëñÑñ¿ñÖóñ ぴごゎぢ 
âÜë½Ü¿Ü, äÜ¿ÜôñÖÖÜ0 äëñÑ▲ÑÜàñú ¿ñ½½Üú ó çïäÜ½Öóöá, ôöÜ |Sn| = n!: 
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Th. ぢëÜó£çÜÑ　àí　 âÜÖ¡îó　 Ñ¿　 ぴごゎぢ 
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Th. づñ¡ÜëëñÖöÖí　 âÜë½Ü¿í Ñ¿　 ぴごゎぢ 
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Proof 

Q.E.D. 

e.g. 

Z(S0)=1; Z(S1)=s1; Z(S2)=½(s1
2

 + s2); Z(S3)= (s1 ½ (s1
2+ s2)+s1 s2+ s3)/3 
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ぱÜë½Ü¿óëÜç¡í ç öñë½óÖíê £íÑíôó 
¿óÖñúÖÜÇÜ äëÜÇëí½½óëÜçíÖó　 

ぢÜïöá xij = 1, ñï¿ó ÑÜÇí (i, j) çêÜÑóö ç öÜë T; 

        xij = 0, óÖíôñ. 

がçñ ÑÜÇó óÖîóÑñÖöÖ▲ çñëüóÖñ i. 
が¿　 ¡í¢ÑÜÇÜ ëí£ëñ£í (S, V\S) ñïöá Ñçñ ÑÜÇó ó£ S ç 

V\S 

(1) ∑j xij = 2 Ñ¿　 ¡í¢ÑÜú çñëüóÖ▲ i 

(3) xij = xji Ñ¿　 ¡í¢ÑÜÇÜ i, j 
(4) 0 ≤ xij  ≤ 1, xij – îñ¿Üñ ôóï¿Ü 

∑i S, j V\S xij ≥ 2 Ñ¿　 ¡í¢ÑÜÇÜ S ≠ V (2) 
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ごöÜÇó 

ん¡îñÖöóëÜúöñ çÖó½íÖóñ Öí çí¢Ö▲ê ½Ü½ñÖöíê. 
ぢñëñôóï¿óöñ óê ç Öíôí¿ñ ó ñàñ ëí£ äÜÑôñë¡Öóöñ 
ç ¡ÜÖîñ 

で¿ñÑóöñ £í ¢ñïöí½ó – ïçÜó½ó ó íÜÑóöÜëóó 

ぞñ äñëñÇëÜ¢íúöñ ï¿íúÑ▲ óÖâÜë½íîóñú 

ごïäÜ¿á£Üúöñ ï¿íúÑ▲ ç ¡íôñïöçñ öñ£óïÜç 

ぞí çÜäëÜï▲ Üöçñôíúöñ çñ¢¿óçÜ, Öñ çïöÜäí　 ç 
äÜ¿ñ½ó¡Ü 

で¿ñÑóöñ £í çëñ½ñÖñ½, Öñ ÖíëÜüíúöñ ëñÇ¿í½ñÖö! 
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ぎïöá ÖíÑñ¢Ñí ÖíÜôóöáï　 

ゑÖó½íöñ¿áÖÜ Öíß¿0Ñíúöñ £í ôÜ¢ó½ó 
ç▲ïöÜä¿ñÖó　½ó ó £í½ñôíúöñ, ôöÜ ÖÜ¢ÖÜ 

Ññ¿íöá, í ôñÇÜ ïöÜóö ó£ßñÇíöá 

ぞñ ïÜàñïöçÜñö ¢ñïö¡óê öëñßÜçíÖóú  

ぎïöá öëíÑóîóó ó ëñ¡Ü½ñÖÑíîóó, ¡ÜöÜë▲ñ ç▲ でんぜご 
ÑÜ¿¢Ö▲ äëÜÑÜ½íöá, íÑíäöóëÜçíöá ¡ çíüñ½Ü ïöó¿0, 
¡ ¡ÜÖ¡ëñöÖÜú íÜÑóöÜëóó, ïóöÜíîóó, ¡ ½íöñëóí¿Ü, 
ïÜß▲öó0 (¡ÜÖâñëñÖîó　, ïñ½óÖíë, Üöôñö, 
óÖâÜë½íîó　, £íàóöí Ñóä¿Ü½í ó¿ó Ñóïïñëöíîóó ..) 
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でäíïóßÜ £í 
çÖó½íÖóñ! 



╋ぇすっさうぇかに し http://mommyscientist.blogspot.ru/ 

How to give a good conference talk.  
Oh my. I just finished chairing a session at a conference and decided this would be a good time 

to share some advice about giving conference talks. 

 

General comments:  

When I first started giving talks as a grad student, I was really afraid and nervous. I thought of 

the audience as a hostile entity that I had to prove myself to. I thought that they all new a lot 

more about the topic than me and that I had to demonstrate my knowledge and mastery of 

esoteric points in the research to show that I "belonged" in this group.  

 

This is NOT true. About half of the audience in a conference talk are the other speakers and/or 

their advisors. The other half are people that have an interest in the area or that know little but 

would like to move into research in that area. The chances of finding an expert in your talk are 

low. You might have 1 person who works in an area close enough to yours to offer true 

criticism. If you give a highly technical talk, you are speaking to that one person to the 

detriment of the rest of your audience.  

 

Most people in your talk just want to be entertained. They want to understand what you are 

doing and more importantly why you are doing it. If you start to think of your talks as teaching 

a class to your peers or giving a group meeting, your talks will improve drastically. And even if 

there are serious technical questions, your audience will remember you as a good speaker. The 

key here being they will remember you, which is the reason that we give talks in the first place 

anyway. 

 

Specific Comments 

1. DO NOT run over your allotted time. The most riveting speaker ever will be reviled for 

running long. Generally, the suggestion is 1 minute per slide. I find that about 75% of this is 

better. So for a 25 minute talk I would have about 18 slides. This gives you time to really 

explain the material and not fly through data. 

 

2. Corollary of this is that you do not have to present every last piece of data that you collected 

between this talk and last year's. It is perfectly reasonable to present data that has never been 

seen before as "previous data" so that you can focus on one interesting aspect of your results. 

In fact this is preferred. 

 

3. Get rid of the words. The best way to explain is to show. That's why you're doing a 

presentation and not simply a speech. Most of my talks now consist of pictures and captions 

only, except for the conclusions and acknowledgements page. This means that when I do use 



words they are that much more meaningful. So I might use words to highlight a key 

experimental question that we are trying to address.  

 

4. As part of this, don't be afraid to deviate from the powerpoint slide template. In fact, I never 

use them. Every side I make including the title slide starts out as a blank slate. I add each text 

box and figure without predetermined boxes telling me where they should go. 

 

5. Related to these ideas, be like Feynman. Okay I love Feynman. He was a great scientist and 

a great teacher and it doesn't get better than that. One of the key points that he emphasized 

was trying to distill knowledge down to its simplest unit. You don't want to belittle your 

audience, but make everything as simply as possible. When you finish your slides, go back and 

ask yourself if there is any better way to explain what you are trying to say. Make it as easy as 

possible to understand. 

 

6. If you have a short time slot (< 1 hour) do NOT present an outline of what you are going to 

talk about. This just wastes precious minutes in an already short talk. 

 

7. It is pretty rude to only attend a session for the talk that you are giving. If you are the 

speaker you should stay for all the talks in that session unless you have a very good reason for 

not being there (another talk in another session). Of course bathroom breaks are fine and you 

might bump into someone and have a short conversation, but to gather up your things and 

walk out right after you finish is inexcusable. 

 

8. Make graphs readable and explain them. Saying I know this slide is busy or I know that there 

is a lot of data here does not change the initial shock that viewers experience upon seeing a 

busy slide. Graph axes should be large enough that people in the back row can read them, and 

even if you are showing a graph that uses a common method that your audience probably 

knows (like an NMR or FTIR profile) you should explain what each axis is and FULLY interpret 

the data to your audience. There is nothing worse that a speaker saying, "as you can clearly 

see..." when we have no idea how to interpret the data. 

 

9. Talk slowly. It can be very hard to follow a speaker who is talking rapidly. This problem is 

worse if English is not your native language. Please, please, practice talking slowly. A rushed 

presentation of lots of data impresses no one. Your audience will tune out before you get to the 

third slide and starting praying that you won't run over. 

 

10. Give context for your work. The most important part of your talk is explaining what you are 

doing, why you are doing it, and how it relates to the work of others. Cite others liberally and 

often, you never know when they will be in the audience. Nothing makes me angrier than 



someone who talks about a particular technique but doesn't cite the very well known source. 

 

Well hope this helps, and the most important advice is to RELAX!!! Remember that most of the 

audience is probably sitting around being nervous about their talk, or just tyring to pass the 

day. They are not out to get you. 

 
 

How to Answer Conference Questions  
I received two comments on the last post from Amelie and Anonymous about how to field 

questions at conference presentations. 

 

I wish I had a better answer and invite other conference presenters to jump in with their 

experiences, but here is my crack at it. 

 

 

What to do when someone asks a valid question and you don't know the answer.  

My advisor always told me the first thing to do is flatter the questioner. Something like "Great 

question." From there it is important to tell the truth. If you try to fake your way through an 

answer you will lose credibility. It is much better to tell the truth, most people understand that 

you are a student and you aren't expected to know everything.If you truly have no idea you can 

say things like 

(a) "we hadn't thought of that before. I would love to talk with you after."  

(b) "these are preliminary data, that is something we plan to look into in the future" 

(c) "I'm not sure I understand your question, can we talk about it after the session." 

 

What to do when the questioner asks a disinterested, self-flattering question. i.e. 

What about my work or the work of my buddy Dr. X 

Again you can't go wrong with flattering the questioner, even if it is through gritted teeth.  

(a) If you have enough knowledge you can try to explain why so and so's work is not related or 

only tangentially related to your own while of course lauding so and so. For example, "I am 

very familiar with the work of Dr. X on topic A. Dr. X's discovery of important point Y and Z 

have been pivotal in the field of A. However , most of my work is focused on topic B, which is 

only cursorly related to topic A through relationship Z. Therefore Dr. X's work, while brillant, has 

not impacted my field strongly." 

(b)If you don't have enough knowledge to explain the differences between your work and Dr. X 

you have to handle the situation more delicately. "I am not that familiar with Dr. X's work. It 

sounds like Dr. X is working on topic A. I am working on topic B, which I believe is related 

through relationship Z, and therefore haven't come across this concept before in my reading. 

However, I am always interested in new approaches and ideas. Could you please tell me more 

http://mommyscientist.blogspot.com/2006/11/how-to-give-good-conference-talk_15.html


about topic A after the session?" 

 

What to do when the questioner asks a completely stupid question. 

So you just spent the last 30 minutes intricately proving that leaves are green and the 

questioner says, "well obviously leaves are blue." [Actually happened to my sister, well not 

leaves are blue but you get the idea.] How do you respond to this? One approach [and what 

my sister did] is to say "you need to familiarize yourself with the work of Dr. A and Dr.B who 

showed that leaves are green. If you talk to me after the session I can recommend some of 

their papers for you." Another approach: "perhaps you had trouble understanding my talk. I'm 

sorry. If you meet with me after the session I would be happy to go over my data showing 

leaves are green with you." 

 

What to do when the questioner is hostile or just plain rude. 

At one conference I actually saw a questioner get up and tell the presenter that their work was 

not of the quality that belonged in the conference and that they needed to go back to their 

supervisor and tell them that they shouldn't be sending them to a conference with so little and 

low quality data. Kicker was the questioner didn't read the abstract well enough to notice that 

the talk only had one presenter so it had to be the PI. Gotta love that. So what would you do? 

Besides run to the bathroom and cry. Well in this case the session chair jumped in and said 

wow we're running late time to move to the next talk. Thank you session chair. But if you find 

yourself in a similarly unfortunate situation with no help from session chair...please remember 

that the questioner is embarrassing themselves by saying this in public. If you respond with 

equal hostility, you will carry that embarrassment to yourself. The best approach is to be as 

polite as possible and shut down conversation quickly. "I'm sorry that you feel that way. 

Perhaps you didn't understand my data, let's talk about it after the session." I guess if you 

really couldn't hold it back you might add "Wow that was rude!" but I would recommend 

against it. Everyone else knows this already and the person has done more to discredit 

themselves simply by making the statement than anything you say ever would. 

 

Hope this helps..and I'm very interested in how you handle questions and any conference 

horror stories you might have. 

 
 


