
˿͙͙ͭ͊ͭͫͭ͊͟ 

͙͙͡ 
˿͊͊͘͟͟ ͦ ͍ͦ͡΄͔͚͋ͤͦ ͔ͦͨ͊ͭ͡ 



˻ ͙͙͔ͫͭ͊ͭͫͭ͟ ͍ͦͦ͋΅͔ 

ÅThere are three kinds of lies: lies, damned lies, 
and statistics 

Anonymous 

http://statsoft.ru/home/textbook/default.htm


˻͍ͫͤͦͤ·͔ ͨͦͤΎ͙ͭΎ 

Å˽ ͔͔͔ͪͣͤͤ·͔ - Ήͭͦ ͭͦΣ ;ͭͦ ͣͦ͗ͤͦ ͙͔ͣͪ͘ΎͭΈΣ 
͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͙͙͡ ;ͭͦ ͣͦ͗ͤͦ ͙͔ͣͤ͘ΎͭΈ ͍ 
͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎͻΦ 

Å˹ ͔͍͙͙͊ͫͣ͘·͙ͣ ͔͔͔ͨͪͣͤͤ·͙ͣ ͤ͊͘·͍͊ΌͭͫΎ 
͔ͭΣ ͦͭͦͪ͟·͔ ͍͊ͪΈ͙ͪͯΌͭͫΎ ͙͔͍͔͔ͫͫ͒ͦ͊ͭͣ͡͡Σ 
͎ͭͦ͒͊ ͊͟͟ ͍͙͙͊ͫͣ͘·͔ ͔͔͔ͨͪͣͤͤ·͔ - ͭ ͔Σ 
ͦͭͦͪ͟·͔ ͙͔ͣͪ͘ΎΌͭͫΎΦ 

Åʕ ·͋ͦͪ͊͟ ς ͫ ͍ͦͦͯͨͤͦͫͭ͟Έ ͔͔͔ͨͪͣͤͤ·ͻΦ 



˻͍ͫͤͦͤ·͔ ͨͦͤΎ͙ͭΎ 

Å˸ ͔͙͊ͭͣ͊ͭ;͔͔ͫͦ͟ ͙͙͔ͦ͗͒͊ͤΣ ͔͔͔ͫͪ͒ͤ 
͙͊ͪͺ͔͙ͣͭ;͔͔ͫͦ͟ 

Å˨ ͙͔͙ͫͨͪͫΎ 

Å˿ ͔ͭ͊ͤ͒͊ͪͭͤͦ ͔͙͔ͦͭͦͤͤ͟͡ 

Å˿ ͭ͊ͤ͒͊ͪͭͤ͊Ύ ͦ΄͙͋͊͟ 

Å˹ ͦͪͣ͊͡Έ͔ͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ 

Å˴ ͔ͦͪͪ͡Ύͼ͙Ύ 

Å˥ ͙͎ͫͭͦͪ͊ͣͣ͊ 



˹͔͍ͦͫͤͦͤ·͔ ͨͦͤΎ͙ͭΎ 

Åt-͙͔͙͚ͪͭͪ͟ ˿ͭΈΌ͔͒ͤͭ͊  
Å˴͙͔͙͚ͪͭͪ ͙̅΄͔ͪ͊  
Å˴͙͔͙͚ͪͭͪ ˽͙ͪͫͦͤ͊ ό̆-͙͍͊͒ͪ͊ͭ͟) 
Å˴͙͔͙͚ͪͭͪ ͎͙ͫͦ͊ͫ͡Ύ ˴͎͍ͦͣͦͦͪͦ͊͡  
Ǻ͔ͫͭ ˤ͊͡Έ͒͊ 
ÅU-͙͔͙͚ͪͭͪ͟ ˸͊ͤͤ͊ τ ̂ ͙͙ͭͤ 
Å˴͙͔͙͚ͪͭͪ ͙̂ͦͫͦͤ͊͟͟͡ 
Å˴͙͔͙͚ͪͭͪ ˴͔ͪ͊ͫ͊͟͡ τ ̂ ͙ͦͫ͊͡͡ 
Å˴͙͔͙͚ͪͭͪ ˴ͦͻ͔ͪͤ͊ 
Å˴͙͔͙͚ͪͭͪ ˶͙͙͔͡͡ͺͦͪͫ͊ 



͙̅ͦͪͣͯ͟͡ 



˹ͦͪͣ͊͡Έ͔ͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͙ 
͍͙ͨͪ͊ͦ͡ о ͙͎ͫͣ ό͍͒͊ ͍ ͦ͒ͤͦͣ ͚͔ͫ͊͒͡ύ 



˴͙͔͙͚ͪͭͪ ˿ͭΈΌ͔͒ͤͭ͊ 

ʋʠӢʣʴʷʤ ʉʠӢʣʠ ɻʦӢʩʩʝʪ  
όͦͤ ͔͗ ˿ͭΈΌ͔͒ͤͭύ ˿͍͔ͦ͋ͫͭͤͤͦ ͺͦͪͣͯ͊͡ 



p < 0.05, p < 0.001 

Å̏ ͭͦ ͍͔ͪͦΎͭͤͦͫͭΈ ό΄͊ͤͫύΣ ;ͭͦ ͣ· ͍ͨͪ͊· ͙͙͡ 
ͦ΄͙͔͋͊ͣͫΎΣ ͔͒͊͡Ύ ͙͙ͫͭ͊ͭͫͭ;͔͔ͫͦ͟ 
͔͔͙͔ͨͪ͒ͨͦͦ͗ͤ͡ 



̉ͭͦ ͨͦ;͔ͣ 
ɡ STATISTICA Base for Windows v.10 Russian 

http://statsoft.ru/ 

ʮʝʥʘ ʟʘ ʣʠʮʝʥʟʠʶ 54 206,46 ʨʫʙ. 60 965,50 ʨʫʙ. 

ɡ IBM SPSS Statistics Standard 

http://www-

01.ibm.com/software/analytics/spss/products/statis

tics/ 

ʮʝʥʘ ʟʘ ʣʠʮʝʥʟʠʶ  $5 430 $5 590 

 

ɡ GNU SPSS http://www.gnu.org/software/pspp/ 

ɡ R-project http://www.r-project.org/ 

http://statsoft.ru/
http://www-01.ibm.com/software/analytics/spss/products/statistics/
http://www-01.ibm.com/software/analytics/spss/products/statistics/
http://www-01.ibm.com/software/analytics/spss/products/statistics/
http://www-01.ibm.com/software/analytics/spss/products/statistics/
http://www-01.ibm.com/software/analytics/spss/products/statistics/
http://www-01.ibm.com/software/analytics/spss/products/statistics/
http://www.gnu.org/software/pspp/
http://www.gnu.org/software/pspp/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/












˹͔͎ͣͤͦͦ Ή͙ͫͭͪͣ͊͟ 
students <- read.csv("students.csv") 

students$course <- factor(students$course) 

students$course_spec <- paste(students$course, "ͯͪͫ͟ΣϦΣ students$speciality, sep = " ") 

students$course_spec <- factor(students$course_spec) 

sink("˻ ͙͔ͨͫ͊ͭ͡Έͤ·͔ ͙͙͙ͫͭ͊ͭͫͭ͟Φtxt") 

for(i in 1:length(levels(students$course_spec))){ 

  tmp <- subset(students, students$course_spec == levels(students$course_spec)[i]) 

  summary <- lapply(tmp[3:5], summary) 

  print(levels(students$course_spec)[i]) 

  cat('\n') 

  print(summary) 

} 

sink() 

for(i in 3:5){ 

  png(filename = paste("˨ ͙͎͊ͪ͊ͣͣ͊ ͪ͊ͣ͊͘ͻ͊ ϦΣ gsub('\ \ .', ' ', names(students)[i]), '.png', sep='')) 

  par(las = 2, mar = c(12.1, 5.1, 4.1, 2.1)) 

  boxplot(students[,i] ~ students$course_spec, ylab = gsub('\ \ .', ' ', names(students)[i])) 

  dev.off() 

} 



˾͔ͯ͘͡Έͭ͊ͭ 

͔́ͫͭ͟  
ώмϐ Ϧм ͯͪͫ͟Σ ͔͡;͔͋ͤ·͚Ϧ 
 
$mean 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
  46.00   67.89   74.09   73.17   79.78   91.14  
 
$count 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
   1.00   40.00   43.00   41.08   46.00   56.00  
 
$sum 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.    

NA's  
    130     222     238     230     246     288       1  

˨͙͎͊ͪ͊ͣͣ· 



˽͔ͦͨͪͦ͋ͯͣ ͤ͊ ͙͔͔ͨͪͣͪ 

˻͙͒ͤ ͋Έ͖ͭͫΎ ͍ ͎ͦͪΎ;͔͟Σ ͎͚͒ͪͯͦ ͦͫͭ·͍͔͊ͭ ͍ 
͎͔ͣͦͪΣ ͊ ͔ͫͪ͒ͤΎΎ ͔͔ͭͣͨͪ͊ͭͯͪ͊ ͨͦ ͋ͦ͡Έ͙ͤͼ͔ 
36,6 ϲC 

ˤ͙ͭͦͪ͟ ͔͔͍͙̊ͤ͒ͪͦ; 

˩͙ͫ͡ ͚ͣͦ ͔ͫͦͫ͒ ͋Έ͔ͭ ͍ͫͦΌ ͔͗ͤͯ 
͔͔͔͍͗͒ͤͤͦΣ ͊ Ύ τ ͤ ͙͎ͦ͒͊͟Σ ͭͦ ͍ ͍͔͔ͫͭ 
͙͙͙ͫͭ͊ͭͫͭ͟ ͣ· ͦ͋͊ ͋Έ͔ͣ ͍ͫͦΌ ͔͗ͤͯ 
;͔͔ͪ͘ ͔͒ͤΈΦ  

ˣ͔ͪͤ͊ͪ͒ ̊ͦͯ 



ˮͫͻͦ͒ͤ·͔ ͒͊ͤͤ·͔ 



˽͍͔ͪͦͪ͊͟ ͤ͊ ͤͦͪͣ͊͡ΈͤͦͫͭΈ 



˽͍͔ͪͦͪ͊͟ ͤ͊ ͤͦͪͣ͊͡ΈͤͦͫͭΈ 



˽͍͔ͪͦͪ͊͟ ͤ͊ ͤͦͪͣ͊͡ΈͤͦͫͭΈ 



˻͙͔ͨͫ͊ͭ͡Έͤ͊Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ 



˻͙͔ͨͫ͊ͭ͡Έͤ͊Ύ ͙͙ͫͭ͊ͭͫͭ͊͟Σ 
͔͙͔ͨͪͦ͒ͦ͗ͤ͡ 



˴͔ͦͪͪ͡Ύͼ͙Ύ ͍ ͙͊ͪͭͤ͊͟͟ͻ 



˴͔ͦͪͪ͡Ύͼ͙Ύ ͍ ͼ͙ͺͪ͊ͻ 



˴͔ͦͪͪ͡Ύͼ͙Ύ ͍͔͎ͫͦ 



ˮ΅͔ͣ ͍·͋ͪͦͫ· 



ˣͦ͡Έ΄͔ ͍·͍͋ͪͦͫͦ 



˻;͔ͤΈ ͎ͣͤͦͦ ͍·͍͋ͪͦͫͦ 



˶͔;͔͙͙͋ͤ͟ ͙͍ͨͪͦͭ ͔͙͍ͨ͒͊ͭͪͦ 



˴ͯͪͫ ͤ͊ ͯͪͫ͟ 



ˮ͔͒͊͡Έ͔ͤͦ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͎͙͊͊ͣ͘͡ 
͔͙ͣ͒ͼ͙ͤ· ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ 

Å˸ ͎ͤͦͦͼ͔͍͔ͤͭͪͦͦ 

Å˨ ͍͚͔ͦͤͦ 

Å˿ ͔͔ͨͦ͡ 

Å˾ ͙͙͍͔͊ͤ͒ͦͣͪͦ͊ͤͤͦ͘ 

Å˽ ͊͡ͼ͔͙͔͔͋ͦͦͤͭͪͦͪͯͣͦ͟͡  

˸˩́ˢ-ˢ˹ˢ˶ˮ˭ 



˻΄͙͙͋͟ ͙ ͔͔͙ͦͯͨͦͭͪ͋ͤ͘͡͡Ύ 

́ͦ͡Έͦ͟ ͭ͊ ͙͙ͫͭ͊ͭͫͭ͊͟ ͖ͤ͊͒͗ͤ͊Σ ͦͭͦͪͯ͟Ό 
ͫͺ͊͡Έ͙ͫͺ͙ͼ͙͍͙ͪͦ͊͡ ͍· ͙ͫ͊ͣ 

˹͊ͪͦ͒ͤ͊Ύ ͣͯ͒ͪͦͫͭΈ 



˻͍ͫͤͦͤ·͔ ͦ΄͙͙͋͟ 

Å˹ ͔͍͙ͨͪ͊͡Έͤ·͔ ͙͔͙͙ͪͭͪ͟ ͍͟͡Ό;͔͙ͤΎ ͙ 
͙ͫ͟͡Ό;͔͙ͤΎ 

Å˹ ͔͒ͦͫͭ͊ͭͦ;ͤ͊Ύ ͙ͪ͊ͤ͒ͦͣ͊͘ͼ͙Ύ 

Å˹ ͔͒ͦͫͭ͊ͭͦ;͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͤ͊͋͡Ό͔͙͚͒ͤ 

Å˹ ͔͍͔ͪͤ·͚ ͍·͋ͦͪ ͎ͪͯͨͨ· ͔͍ͣͭͦ͒ͦ 

Åˮ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͙͔͙ͤͨͪͣͤͣ·ͻ ͔͍ͣͭͦ͒ͦ 

Å˹ ͔͍͙ͨͪ͊͡Έͤ͊Ύ ͙͔͔ͤͭͪͨͪͭ͊ͼ͙Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ 



˹͔͍͔ͪͦΎͭͤ·͔ ͔ͦͪͪ͟͡Ύͼ͙͙ 

Correlation: -0.933389 

Correlation: 0.947091 


