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SECTION: ART STUDIES  
 
 
 
ȠȌȖ ΑϋΈΉυΉΏΓϋΓ 

Ȇʿʹʴʯ ȟʭʿˣʭˆ ȣʭ˅ʴˁ˂ʯʹˋ  
Șϋ ȉˇˀʴʿʴʯ ʭˆ˒ˁʳʭˣ˒ ȍʯ˄ʭʸʹ˝ʿ˒˧ ɋʿˆˆ˒˧ ˇʹʯʴ˄˅ʹˆʴˆ˘ˁ˘˫ ʭˣʭ ˂˧˒ˆˇˍ˒˅˒φ  

˃ϋˣϋʽϋφ ʳʹʸʭʺˁʴ˄ 
ϘȆ˅ˆʭˁʭφ ɀʭʸʭ˧˅ˆʭˁϙ 

 
 ȟɊȞȟȆȚȠ ȟɊȞ șɞȌȍȚȒȍȟȱȚ ȌȆșȫȟȠȫȚȫɄ Țȍȉȱȑȱ 

 
Ǽʷʷʸʼʣ˂ʯ˓ς ǽ˨ʵ ʶʣ˝ʣʵʣʩʣ ʼ˧ʻ ʻʪʮˎʶˎ ʼʽʺʣʵˈ ʶ˻ʻʪʵʪ ˝ʣʺʣʻʼˈʺˈʵʣʩˈς Ȍ̃ʺʳʪʶʩˎʳ 

ʤˎʵˎʶ ʶʪʷ ʹʻʯˀʸʵʸʦʯ˓ʩʣ υȕ˧ʻ ʻʪʮˎʶˎυ ˨˙ˈʶˈ ˻ʺʼ˧ʺʵˎ ˝ʸʵʩʣʷˈʵʣʩˈς Ȓʻʯˀʸʵʸʦ ˧˃ˎʷ ʤ˨ʵ 
ʥʯʮʽʣʵʩˈ ˝ʣʤˈʵʩʣʽʩˈˡ ʪʺʪʳ˃ʪʵˎʦˎς Ȍ̃ʺʳʪʶʩˎʳ ʤˎʵˎʶ ʤʪʺʽʩʪ ʼ˧ʻ ʻʪʮˎʶˎ ˻ʩʪʼʼʪ ʼ˧ʻ 
˧ʰʵʪʻˎʶˎʷˎˡ ʤʪʰʻʣʷʣʵˈ˝ ʻʪʮˎʶˎʷ ʤˎʵʩˎʺʪʩˎς 

ȕ˧ʰˎʷʩˎ ʻ̃ʮʩʪʺμ ʼ˧ʻ ʻʪʮˎʶˎν ʥʯʮʽʣʵʩˈ ˝ʣʤˈʵʩʣʽν ʻʪʮˎʶν ʼ˧ʻ ˧ʰʵʪʻˎʶν ˎ 
ʹʺʪʿʪʺʪʷ˂ʯ˓ʵʣʺˈν ˍʺʽʩʯ˂ʯ˓ʻˈς 

 
țǾȃȕȑǾȃȂȃȐȈȃ ȑȔȐȑǾǼ ȓǼȇǾȈȕȈȬ țǾȃȕȑǾȑȉ ȌȖȎȟȕȖȓȡ 

 
Ǽʷʷʸʼʣ˂ʯ˓ς Ǿ ˍʼʸʰ ʻʼʣʼˆʪ ʤʽʩʪʼ ʺʣʻʻʶʸʼʺʪʷ ʥʸʹʺʸʻ ʸ ˁʽʥʻʼʥʪ ˂ʥʪʼʣς Ǿ 

ˀʽʩʸʭʪʻʼʥʪʷʷʸʶ ʸʤʺʣʮʸʥʣʷʯʯ ʯ ʹʻʯˀʸʵʸʦʯʯ ʹʸʷ˓ʼʯʪ υˁʽʥʻʼʥʸ ˂ʥʪʼʣυ ʯʻʹʸʵˆʮʽʪʼʻ˓ ʹʸ-
ʺʣʮʷʸʶʽς Ȃʵ˓ ʹʻʯˀʸʵʸʦʣ ˍʼʸ ʸʻʸʤʪʷʷʸʻʼˆ ʮʺʯʼʪʵˆʷʸʦʸ ʥʸʻʹʺʯ˓ʼʯ˓ς Ǿ ˀʽʩʸʭʪʻʼʥʪʷʷʸʶ 
ʸʤʺʣʮʸʥʣʷʯʯ ˁʽʥʻʼʥʸ ˂ʥʪʼʣ ʸʤˈˁʷʸ ʸʼʷʸʻʯʼʻ˓ ʳ ʤʪʻʻʸʮʷʣʼʪʵˆʷʸʶʽ ˁʽʥʻʼʥʽ ˂ʥʪʼʸʥʸʰ 
ʦʣʺʶʸʷʯʯς 

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ˁʽʥʻʼʥʸ ˂ʥʪʼʣν ʥʯʮʽʣʵˆʷʸʪ ʥʸʻʹʺʯ˓ʼʯʪν ʸ˄ʽ˄ʪʷʯʪν ˂ʥʪʼʸʥʣ˓ 
ʦʣʺʶʸʷʯ˓ς 

 
COLOR STUDIES THE BASIS FOR THE DEVELOPMENT OF COLOR CULTURE 

 
Annotation. This article discusses the question of color perception. In art education 

and psychology, the concept of "color sense" is used differently. For a psychologist, this is a 
feature of visual perception. In art education, the sense of color usually refers to an 
unconscious sense of color harmony. 

Keywords: color sense, visual perception, sensation, color harmony. 
 

ȟ˱˅ ˅ʴʸ˘ˀ˘ 
Ȗ˘˄˘˅˃ʴϋ Ȇʳʭˀ ̅ʿʴˀʳ˘ ˆ˱˄ʿ˘-ˆ˱˅ˆ˘ ʽ̍˄ʴʳ˘ϋ șʴˁ ˂˅˒ ˆʭʮʹˣʹ ˧ʭʮ˘ʿʴˆˆ˘ ʳʭˀ˒ˆ˒˃φ 

˅ˆˇʳʴˁˆˆʴ˄ʳ˘ ˧˂˄ˍʭˣʭˁ ˆ˱˅ˆʴ˄ʳ˘˫ ʮʭʺʿ˒ˣ˒ˁ ˅ʴʸ˘ˁˇʰʴ ʷ̅ˁʴ ˅ʴʸ˘ˁˇʰʴ ˱ʺ˄ʴˆˇ˘ˀ ʽʴ˄ʴʽ ˃ʴό 
˂ʿʭ˄ʳ˒ ˧ʭʿʭʺ ˂˧˒ˆˇ ʽʴ˄ʴʽό ȟʴʽ ˆ˱˅ ˅ʴʸ˘ˀ˘ˁ ˆ̅˄ʮʹʴʿʴˇ ʽʴ˄ʴʽ ˃ʴφ ̅ʿʳʴ ˆ˱˅ ˆˇ˄ʭʿ˒ ʮ˘ʿ˘ˀ 
˧ʭʷʴˆ ˃ʴό țʿʭ˄ʳ˒ ˫̍ʸʭ˄ʭ ʮʭʺʿʭˁ˒˅˒ ˧ʭˁʳʭʺό 
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ȇ˘˄˘ˁˍ˘ ˅˲˄ʭ˧ ˆ˱˅ ˅ʴʸ˘ˀʳʴ˄ʳʴ˄˘ˁ ˧ʭ˄ʭ˅ˆ˒˄ʭʺ˒˧ϋ Ȗ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ˀʴˁ ˃˅ʹˊ˂ʿ˂ʰʹ˝ʳʭ 
ώˆ˱˅ ˅ʴʸ˘ˀ˘ώ ˲ˣ˒ˀ˒ ̅˄ˆ˱˄ʿ˘ ˧˂ʿʳʭˁ˒ʿʭʳ˒ϋ Ȝ˅ʹˊ˂ʿ˂ʰ ˱ˍ˘ˁ ʮ˲ʿ ʯʹʸˇʭʿʳ˒ ˧ʭʮ˒ʿʳʭˇʳ˒˫ 
ʴ˄ʴʽˍʴʿ˘ʰ˘ϋ Ȗ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇʳʴ ˆ˱˅ ˅ʴʸ˘ˀ˘ ̅ʳʴˆˆʴ ˆ˱˅ ˱ʺʿʴ˅˘ˀ˘ˁ˘˫ ʮʴʺ˅ʭˁʭʿ˒˧ ˅ʴʸ˘ˀ˘ˁ 
ʮ˘ʿʳ˘˄ʴʳ˘ϋ ș˲ˁʳʭ ώˆ˱˅ ˅ʴʸ˘ˀ˘ώ ˲ˣ˒ˀ˒ ʮʭ˅˧ʭ ʮʭʺʿʭˁ˒˅ˆ˒ ʭˁ˒˧ˆʭˀʭˣʭφ ʭˆʭ˃ ʭʺˆ˧ʭˁʳʭ ˆ˱˅ˆ˘˫ 
˗˅ˆʴˆʹʽʭʿ˒˧ ˅ʴʸ˘ˀ˘ˁʴ ʮʭʿʭˀʭ ˄ʴˆ˘ˁʳʴ ˧˒ʸˀʴˆ ʴˆʴʳ˘ϋ 

ώȟ˱˅ ˅ʴʸ˘ˀ˘-ʮ˲ʿ ʷʭʿ˃˒ ˗˅ˆʴˆʹʽʭʿ˒˧ ˅ʴʸ˘ˀˁ˘˫ ʴ˫ ˆʭˁ˒ˀʭʿ ˆ˱˄˘ώ ʳʴʰʴˁ ʮʴʿʰ˘ʿ˘ 
ˆ˲ʷ˒˄˒ˀ.ώȰ˅ˆʴˆʹʽʭʿ˒˧ώ ˅̍ʸ˘ˁ ˗ˆʹˀ˂ʿ˂ʰʹ˝ʿ˒˧ ˆ˲˄ˣ˒ʳʭˁ ˧ʭ˄ʭ˅ˆ˒˄ˇ ˂ˁ˒ ώ˅˲ʿˇʿ˒˧ˆ˒ 
˅ʴʸ˘ˁˇʰʴ ˧ʭʮ˘ʿʴˆˆ˘ώʳʴ˃ ʭˇʳʭ˄ˇˣʭ ˀ˱ˀʽ˘ˁʳ˘ʽ ʮʴ˄ʴʳ˘ϋ Ȍʴˀʴʽφ ˗˅ˆʴˆʹʽʭʿ˒˧ ˆ˱˅ ˅ʴʸ˘ˀ˘ ˆ˱˅ 
˅˲ʿˇʿ˒ˣ˒ˁ ˅ʴʸ˘ˁˇ ˧ʭʮ˘ʿʴˆ˘ˁ ʮ˘ʿʳ˘˄ʴʳ˘ϋ 

ȟ˱˅ ˅ʴʸ˘ˀ˘ ʷ̅ˁʴ ˂ˁ˒˫ ˗˅ˆʴˆʹʽʭʿ˒˧ ʭ˅˃ʴʽˆ˘˅˘ ʭʳʭˀʳʭ˄ˣʭ ̅˄ˆ˱˄ʿ˘ ʳ̅˄ʴʷʴʳʴ ʮʴʿʰ˘ʿ˘φ 
ʮ˘˄ʭ˧ ʽʴʸ-ʽʴʿʰʴˁ ˃ʴʳʭʰ˂ʰʹʽʭʿ˒˧ ˆ̅ʷ˘˄ʹʮʴ ʽ̍˄˅ʴˆʽʴˁʳʴʺφ ˂ʿʭ˄ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇ 
ʮʭ˄˒˅˒ˁʳʭ ʷʴˆ˘ʿʳ˘˄˘ʿʴʳ˘ϋ ș˲ˁʳʭʺ ˆ˱˅ ʳʭˀˇ˒ ̅˄ʮ˘˄ ˅ˆˇʳʴˁˆʽʴ ˧ʭˁˍʭʿ˒˧ˆ˒ ˧ʭʷʴˆό 
ɀʭˁˍʭʿ˒˧ˆ˒ ˆ˱˅ˆʴ˄ʰʴ ʳʴʰʴˁ ˅ʴʸ˘ˀˆʭʿʳ˒˧ ˧ʭʸ˘˄ʰ˘ ʸʭˀʭˁˣ˒ ʭʳʭˀʳʭ˄ˣʭ ̍ʸ ̅˅ʴ˄˘ˁ ˆʹʰ˘ʸʴ 
ʭʿʭʳ˒ό țˁ˅˒ʸ ˲ʿˆˆ˒˧ ˍ˒ˣʭ˄ˀʭˍ˒ʿ˒˧ˆʭ ʮ˲˄˒ˁ ʮ˂ʿˣʭˁ ˅ʹ˝˧ˆ˒φ ˆ˱˅ ˂˄ˆʭ˅˒ˁ ˆ˱˅˘ˁ˘˃φ ˂ˁ˒ 
˱ʺʿʴ˅˘ˀʳ˘ ̂ ˱˄ʳʴ ˲ʺ˒ˀʳʭ˅ˆ˒˄ˇˣʭ ʮ˂ʿʭ ˀʭό ȇ˘ʸʳ˘˫ ʸʭˀʭˁ˒ˀ˒ʸʳ˒˫ ˆ˱˅ ʴ˄ʴʽˍʴʿ˘ʽˆʴ˄˘ˁ ˆ˱˅˘ˁˇ 
˂˅˒ ˅˲˄ʭ˧ˆʭ˄ˣʭ ʷʭˇʭ˃ ʮʴ˄ʴʳ˘ϋ 

ɞʳ˘˅ˆʴˀʴʿ˘ʽ ˁ˲˅˧ʭˇˀ˒ʸ ʮ˘ʸ ʮ˲˄˒ˁˣ˒ ʳ̅ˇ˘˄ʿʴ˄ʳ˘˫ ˲ʿˆˆ˒˧ ̍ˀ˘˄˘ˁʳʴ ˆ˱˅ ʮʭ˅ˍ˒ʿ˒ˣ˒ 
ʮʴʿʰ˘ʿʴˁʰʴˁ ˆ˱˅ ˃˄ʴˉʴ˄ʴˁˌʹ˝ʿʭ˄˒ ʮ˂ʿˣʭˁ˒ˁ ʭʺˆˇˣʭ ʮ˂ʿʭʳ˒ϋ ȍʽ˘ˁˍ˘ʳʴˁφ ˣʭ˅˒˄ʳ˒˫ ˲˄˃ʭ˧ 
ʭ˄˧˒ʿ˒ ʷʴˆʽʴˁ ˊʭʿ˒˧ˆ˒˫ ̍ʸ˘ˁʳ˘ʽ ˱ʸʳ˘ʽ ˍ˒ˣʭ˄ˀʭˍ˒ʿ˒ˣ˒ˁʭ ˅˱ʺʴˁ˅ʴʽφ ˂ˁ˒˫ 
ʽ˂ʿ˂˄ʹ˅ˆʹʽʭʿ˒˧ ʳ̅˅ˆ˱˄˘ˁ ̅˄ʮ˘˄ ʭʳʭˀ ˧˂ʿʳʭˁˇ˒ ʽʴ˄ʴʽϋ ȇ˲ʿ ʳ̅˅ˆ˱˄ʿʴ˄ ˆ˱˅ˆ˘˫ ˲ʿˆˆ˒˧ 
ʽ˂ʿ˂˄ʹ˅ˆʹʽʭ˅˒ˁ˒˫ ˧ ʭʿ˒˃ˆʭ˅ˇ˒ˁʭ ̍ ʸ ̅˅ʴ˄˘ˁ ˆʹʰ˘ʸʴʳ˘ϋ ɋʿˆˆ˒˧ ʽʹ˘ˀφ ˲ʿˆˆ˒˧ ˒ʳ˒˅-ʭ˝˧ ˆ˱˅˘ˁ˘˫ 
ˀ˘ˁ˅˘ʸ ʮ˂ʿˇ˒φ ʮ˲ʿ ʷʴ˄ʳʴ ʷʴʽʴ ˍʴʮʴ˄ʳ˘˫ ˆʭ˫ʳʭˇ˒ ʴˀʴ˅ϋ ȇ˘˄ʭ˧φ ˧ʭˆʴ ʷ̅ˁʴ ˆ˱˅˘ˁ˘ʽ˅˘ʸ 
ˁ̅˄˅ʴʿʴ˄ʳ˘˫ ʮʭ˄ʿ˒ˣ˒ ˆ̅ʷ˘˄ʹʮʴ ˀʴˁ ʮ˘ʿ˘ˀˁ˘˫ ʭʸʳ˒ˣ˒ˁʭˁ ʮ˂ʿʭʳ˒ϋ 

Ȗʭʸ˘˄ʰ˘ ˇʭ˧˒ˆˆʭ ˣ˒ʿ˒ˀʹ ʷʭ˫ʭʿ˒˧ˆʭ˄ ˀʴˁ ̍ˁʴ˄ʽ̅˅˘˃ˆ˘˫ ʳʭˀˇ˒ ʮʭ˄ˣʭˁ ˅ʭʺ˒ˁ ʷʭ˫ʭ 
ˆ˱˅ˆ˘ ˀʭˆʴ˄ʹʭʿʳʭ˄ ˀʴˁ ʮ˂˝ˣ˒ˍ ʸʭˆˆʭ˄ʳ˒˫ ʽ̍˃ˆʴ˃ ˃ʭʺʳʭ ʮ˂ʿˇ˒ˁʭ ˅ʴʮʴ˃ ʮ˂ʿʳ˒ϋ ȇ˘ʸʳ˘˫ 
̍ˀ˘˄˘ˀ˘ʸʳ˘˫ ̍ʸ˘ ʽ˱ˁ ˅ʭʺ˒ˁ ώˆ˱˅ʽʴώ ʭʺˁʭʿˇʳʭϋ ɦˁʳ˘˄˘˅ ˃ʴˁ ˍ˒ˣʭ˄ˀʭˍ˒ʿ˒˧ˆʭˣ˒ ˆ˱˅ 
ˀ˱ˀʽ˘ˁʳ˘ʽˆʴ˄˘ ʽʴ˫ʴ˜ʳʴϋ ȟ˱˅ ʭˆʭˇ˒ˁ˒˫ ̍ʸ˘ ʽʴ˫ʴʺʴʳ˘ϋ ȟ˱˅ ˃˅ʹˊ˂ʿ˂ʰˆʭ˄ʳʭ ʷ̅ˁʴ ˀʴʳʹˌʹˁʭʳʭφ 
˅˂ˁʳʭ-̋ʭ˧ ʴ˫ʮʴʽ ˃˄˂ˌʴ˅˘ˁ ˲ʺ˒ˀʳʭ˅ˆ˒˄ˇʳʭ ʽʴ˫˘ˁʴˁ ˧˂ʿʳʭˁ˒ʿʭʳ˒ϋ ȟ˱˅ ʭ˧˃ʭ˄ʭˆ ˆʭ˄ʭˆ˧˒ˍ˧ʭ 
ʭʺˁʭʿʭʳ˒ϋ Ȗ˱ˁʳʴʿ˘ʽˆ˘ ̍ˀ˘˄ʳʴ ʭʳʭˀ ˆʭʮʹˣʭˆˆ˒˫ ʮʭ˄ʿ˒˧ ʮʴˆʮʴʺˁʴ˅˘ˁ ʭʿ˒˃ ˆʭ˅ˆʭʺˆ˒ˁ 
˂˅˒ˁʳʭʺ ˆ˱˄ʿ˘-ˆ˱˅ˆ˘ ̍ʸʰʴ˄˘˅ˆʴ˄ʰʴ ˆʭ˃ ʮ˂ʿʭʳ˒ϋ 

Țʭˆʹʷʴ˅˘ˁʳʴφ ̍ˀ˘˄ ˀʴˁ ʴ˫ʮʴʽ ˧ʭʷʴˆˆ˘ʿ˘ʽˆʴ˄˘φ ʭʳʭˀˁ˒˫ ˄ˇˊʭˁʹ ʮʴʿ˅ʴˁʳ˘ʿ˘ʰ˘ˁ 
ʽʴ˫ʴʺˆˇ ˧ʭʷʴˆˆ˘ʿ˘ʰ˘φ ˂ˁʳʭˣ˒ ˆ˱˄ʿ˘-ˆ˱˅ˆ˘ ˀ̅ʳʴˁʹʴˆˆ˘ ˆ̅˄ʮʹʴʿʴˇ ˧ʭʷʴˆˆ˘ʿ˘ʰ˘ˁ ʭˁ˒˧ˆʭʺʳ˒ϋ ȟ˱˅ 
ˀ̅ʳʴˁʹʴˆ˘ ʳʴ˃ ʮ˘ʸ ˂ˁ˒ ˧˂ʿʳʭˁˇʳ˒˫ ̅˄ˆ˱˄ʿ˘ ˅ʭʿʭʿʭ˄˒ˁʳʭ ˆ˱˅ˆʴ˄ʳ˘ ˃ʭʺʳʭʿʭˁˇ ˱ˍ˘ˁ ʳʭˀ˒ˣʭˁ 
˧ʭʮ˘ʿʴˆˆʴ˄ ˀʴˁ ʳʭˣʳ˒ʿʭ˄ʳ˒˫ ʷʹ˒ˁˆ˒ˣ˒ˁ ʭʺˆʭˀ˒ʸϋ ȟ˱˄ʿ˘-ˆ˱˅ˆ˘ ˀ̅ʳʴˁʹʴˆˆ˘˫ ʳʭˀˇ˒ 
ʮʭʿʭˁ˒˫ ʭʺˁʭʿʭ˅˒ˁʳʭˣ˒ ˆ˱˅ˆʴ˄ʳ˘ ʮʭ˄ʿ˒˧ ʷʴ˄ʳʴ ʽ̍˄ˇ ˀ˱ˀʽ˘ˁʳ˘ʰ˘ˁʴˁ ʮʭ˅ˆʭʿʭʳ˒φ ʷʭ˄˒˧ˆ˒ 
˧ʭʮ˒ʿʳʭˇ ˀ˱ˀʽ˘ˁʳ˘ʽˆʴ˄˘ˁ ˆʴ˄ʴ˫ʳʴˆˇ ʷ̅ˁʴ ˆ˱˅ˆ˘˫ ˗˅ˆʴˆʹʽʭʿ˒˧ ˅ʴʸ˘ˀ˘ˁ ʭ˄ˆˆ˒˄ˇφ ˆ˱˅ ˆˇ˄ʭʿ˒ 
ˣ˒ʿ˒ˀʹ ʮ˘ʿ˘ˀ ʭʿˇ ʭ˄˧˒ʿ˒ ʽ̅˅˘ʮʹ ʷ˲ˀ˒˅ˆʭ ʷ̅ˁʴ ʽ˱ˁʳʴʿ˘ʽˆ˘ ̍ˀ˘˄ʳʴ ˆ˱˅ˆʴ˄ʳ˘ ˅ʭˁʭʿ˒ ˆ˱˄ʳʴ 
˧˂ʿʳʭˁˇ ʭ˄˧˒ʿ˒ ʷ˱˄ʴʳ˘ϋ 

ȟ˱˅ ˅ˆˇʳʴˁˆˆʴ˄ʰʴ ̅ʿʴˀʳ˘ ʽ̍˄ˇʰʴ ʷ̅ˁʴ ˂ʺʿʭˁˇˣʭφ ˅˲ʿˇʿ˒˧ˆ˒ ˅ʴʸ˘ˁˇʰʴ ʷ̅ˁʴ ʷʭ˅ʭʺ 
ʮ˘ʿˇʰʴ ˱ʺ˄ʴˆˇʰʴ ʽ̍ˀʴʽˆʴ˅ʴʳ˘ϋ ȟ˱˅ˆʴ˄ʳ˘ ˧˂ʿʳʭˁʭˆ˒ˁ ʽʴʸ-ʽʴʿʰʴˁ ˅ʭʮʭ˧ ˗˅ˆʴˆʹʽʭʿ˒˧ ʮʭˣ˒ˆ˧ʭ 
ʹʴ ʮ˂ʿʭʳ˒ϋ ȇ˲ʿ ˆʴʽ ʮʴʺˁʴʿʴˇ ̍ˁʴ˄˘ˁ ˱ʺ˄ʴˁˇʰʴ ˣʭˁʭ ʴˀʴ˅φ ˅˂ˁ˒ˀʴˁ ˧ʭˆʭ˄ ˧˂ʿˀʴˁ ʷ˲ˀ˒˅ 
ʷʭ˅ʭˇ ʷ̅ˁʴ ʳʴʽ˂˄ʭˆʹʯˆ˘ ˅ˇ˄ʴˆ ˅ʭʿˇʳ˒˫ ʭˇʳʹˆ˂˄ʹ˝ʿ˒˧ ʷ̅ˁʴ ˅˒ˁ˒˃ˆʭˁ ˆ˒˅ ʷ˲ˀ˒˅ˆʭ˄˒ˁʭ 
ʳʭ ˧ʭˆ˒˅ˆ˒φ ʷ̅ˁʴ ˆϋʮϋ ˆ˱˅ˆ˘˫ ˗ˀ˂ˌʹ˂ˁʭʿʳ˒ ˀʭʸˀ˲ˁ˒ ˂˧ˇʳ˒ ˧˒ʸ˒˧ˆ˒ ʴˆʴʳ˘ϋ țˁ˒˫ 
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̅ʳ˘˅ˆʴˀʴʿ˘ʽ ˧ʭ˅ʹʴˆˆʴ˄˘ˁ ʭˁ˒˧ˆʭʺˆ˒ˁ ˆ˱˅ˆʴ˄ʳ˘˫ ʽ̍˄ˁʴʽ˘ʿ˘ʰ˘ˁ ˧˂ʿʳʭˁʭ ˂ˆ˒˄˒˃φ ˅˘ʸ ˅ʭʮʭ˧ˆʭ˄ 
̍ˆʽ˘ʸ˘˃φ ˆ˱˅˘ˁ˘ʽˆ˘ ˂˧ˇ ˧˲˄ʭʿʳʭ˄˒ˁ ʷʭ˅ʭʺ ʭʿʭ˅˒ʸϋ 

Ȝ˘ʽ˘˄ˆʭʿʭ˅ϋ ȟ˱˅ ˅ʴʸ˘ˀ˘φ ˆ˱˅ ˀ̅ʳʴˁʹʴˆ˘ˁ˘˫ ˁʴʰ˘ʸ˘ ˄ʴˆ˘ˁʳʴφ ʳʹʸʭʺˁʴ˄ - ˀ˲ˣʭʿ˘ˀˁ˘˫ 
ʷ˲ˀ˒˅˒ˁʳʭ ˅˂ˁˍʭʿ˒˧ˆ˒ ˀʭ˫˒ʸʳ˒φ ˅˂ˁʳ˒˧ˆʭˁ ˂ˁ˒˫ ʳʭˀˇ˒ˁ ̍ʸ ʮʴˆ˘ˀʴˁ ˍʴˍˇʰʴ 
ʮ˂ʿˀʭʺʳ˒ϋ ȇ˘ʸ ˂ˁ˒˫ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ʮʭ˄˒˅˒ˁʳʭ ʴ˄˘ʽ˅˘ʸ ʷ̅ˁʴ ʮʭ˧˒ʿʭˇ˅˒ʸ ̍˅ʴˆ˘ˁ˘ˁʴ 
˧ʭˁʭˣʭˆˆʭˁʮʭʺˀ˒ʸϋ țˁ˒˫ ʳʭˀˇ˒ˁφ ̅˅˘˄ʴ˅ʴ ˂˧˒ˆˇʳ˒˫ ʭʿˣʭˍ˧˒ ʽʴʸʴ˫ʳʴ˄˘ˁʳʴ ʽ˱ˍʴʺˆˇ 
ʽʴ˄ʴʽϋ ȇ˂ʿʭˍʭ˧ ʳʹʸʭʺˁʴ˄ ˀ˲ˣʭʿ˘ˀ˘ˁʳʴʰ˘ ˆ˱˅ ˅ʴʸ˘ˀ˘ˁ˘˫ ˁ̅ʸ˘ʽˆ˘ʰ˘ ˀʴˁ ˆʴ˄ʴ˫ʳ˘ʰ˘ ʮʭˣ˒ˆˆʭʿˣʭˁ 
ʷʭˆˆ˒ˣˇˀʴˁ ʽ˱ˍʴʺˆ˘ʿˇ˘ ʽʴ˄ʴʽϋ ȇ˲ʿ ˆ˱˅ˆʴ˄ʳ˘ ˧ʭʮ˒ʿʳʭˇ ˧ʭʮ˘ʿʴˆ˘ˁ Ȟ˂ˁ˒ˀʴˁφ ˂ˁ˒˫ ˀʭ˧˅ʭˆ˒ˁʭ 
ʮʭʺʿʭˁ˒˅ˆ˒ ˆ˱˅ˆʭˁˇ ˃̅ˁ˘ˁ˘˫ ʮ˘˄˘ˁˍ˘ ʴ˄ʴʽˍʴʿ˘ʰ˘-ˆ˱˅ ˅ʴʸ˘ˀ˘ˁ ʳʭˀ˒ˆˇ ˱ˍ˘ˁ ʭ˄ˁʭʺ˒ ˍʭ˄ʭʿʭ˄ϋ 

Ƞˁʹʯʴ˄˅ʹˆʴˆˆʴʰ˘ ˂˧ˇ-̂ ̅˄ʮʹʴ ʷ˲ˀ˒˅˒ˁʳʭˣ˒ ˆ˱˅ˆ˘˫ ˄̍ʿ˘ˁ ˧ʭ˄ʭ˅ˆ˒˄ˇ ˂ˁ˒ ˂˧˒ˆˇˍ˒-
ʳʹʸʭʺˁʴ˄ ˧˒ʸˀʴˆ˘ˁʳʴ ˧˂ʿʳʭˁˇ ˀ˘ˁʳʴˆˆʴ˄˘ˁ˘˫ ˧ʭˁˍʭʿ˒˧ˆ˒ ʽ˱˄ʳʴʿ˘ ʴʽʴˁ˘ˁ ʽ̍˄˅ʴˆʴʳ˘ϋ ȇ˲ʿ 
ˀ̅˅ʴʿʴʿʴ˄ʳ˘˫ ʽ̍˃ˍ˘ʿ˘ʰ˘ˁ˘˫ ˍʴˍ˘ˀ˘ˁ ˆʴʽ ˆ˱˅ ˅ʴʸ˘ˀʳʴ˄˘ˁʴ ˆʭʮˇ ˀ˱ˀʽ˘ˁ ʴˀʴ˅ϋ ș˲ˣʭʿ˘ˀ-
ʳʹʸʭʺˁʴ˄ ʭ˄ˁʭʺ˒ ʮ˘ʿ˘ˀ˅˘ʸ ʷʭ˅ʭʺ ʭʿˀʭʺʳ˒φ ʭʿ ˧ʭʷʴˆˆ˘ ˣ˒ʿ˒ˀʹ ˆʭ˧˒˄˒˃ˆʭ˄ʳ˒˫ ˆ˘ʸ˘ˀ˘ ̍ˆʴ 
ʽʴ˫ϋ ȟ̍ˀʴˁʰ˘ ʽˇ˄˅ ˅ˆˇʳʴˁˆˆʴ˄˘ˁ ʽʴ˅ʽ˘ˁʳʴˀʴφ ˅̅ˁʳ˘ʽ ʷ̅ˁʴ ˧˂ʿʳʭˁʮʭʿ˒ ̍ˁʴ˄ ˅ʭʮʭ˧ˆʭ˄˒ˁʭ 
ʳʭʺ˒ˁ ˀ˲ˣʭʿ˘ˀ ˆ˱˅ˆʭˁˇ ʸʭ˫ʳʭ˄˒ ˆˇ˄ʭʿ˒ ˁʴʰ˘ʸʰ˘ ʭ˧˃ʭ˄ʭˆˆ˒ ˊʭʮʭ˄ʿʭˇ˒ ʽʴ˄ʴʽ.ʷʭ˧˅ʭ˄ˆˇ ˱ˍ˘ˁ 
ʳʭʺ˒ˁʳʭʿˣʭˁ ʷʭˆˆ˒ˣˇʿʭ˄ʳ˒˫ ˃˄˂˃ʴʳʴʯˆʹʽʭʿ˒˧ ˌʹʽʿ˘ˁ ʷ˱˄ʰ˘ʸˇʳ˘ ˧ʭʷʴˆ ʴˆʴʳ˘. 

ɀ˂˄˒ˆ˒ˁʳ˒ 
ț˅˒ ˆʴ˂˄ʹ˝ʿʭ˄ʳ˒ ˆ˱˅˘ˁʳ˘˄ʴ ˂ˆ˒˄˒˃φ ˂ʿ ʽ̍˄˘ˁʴˆ˘ˁ ˆ˱˅ʽʴ ˧ʭˆ˒˅ˆ˒ ʽ̍˃ˆʴʰʴˁ 

˅˲˄ʭ˧ˆʭ˄ˣʭ ʷʭˇʭ˃ ʮʴ˄ˇ˘ ˱ˍ˘ˁ ώˆ˱˅ώ ˗˄ˇʳʹˌʹ˝˅˒ ʮ˂ʿˇ˒ ʽʴ˄ʴʽϋ Ȟˆˇʳʴˁˆˆʴ˄ˀʴˁ ʷ˲ˀ˒˅ ʷʭ˅ʭʺ 
˂ˆ˒˄˒˃φ ˂ʿ ˅ˆˇʳʴˁˆˆʴ˄ʳʴˁ ˆ˱˅ ˧ʭʮ˒ʿʳʭˇʳ˒˫ ˃˅ʹˊ˂ʿ˂ʰʹ˝ʿ˒˧ ʴ˄ʴʽˍʴʿ˘ʽˆʴ˄˘ˁ ʮ˘ʿˇ˘ ʽʴ˄ʴʽφ ʭʿ 
ˇˁʹʯʴ˄˅ʹˆʴˆˆ˘˫ ˆ˱˅ ʽʿʹˀʭˆ˒ˁʭ ʷʭˇʭ˃ˆ˒ ˀʭˀʭˁ ˄ʴˆ˘ˁʳʴ ʽʴ˫˘˅ˆ˘ʽˆ˘ ʽ˂ʿ˂˄ʹ˅ˆ˘ʽ 
˲ʺ˒ˀʳʭ˅ˆ˒˄ˇʳ˒˫ x ˒ʿ˒ˀʹ ˃˄ʹˁˌʹ˃ˆʴ˄˘ˁ ʹʰʴ˄ˇ ˧ʭʷʴˆ ʮ˂ʿʭʳ˒ϋ ȇ˘˄˧ʭˆʭ˄ ˀʭˀʭˁʳ˒˧ˆʭ˄ʳ˒˫ 
ˆ˱˅ ˆʭ˧˒˄˒ʮ˒ ˧˒˅˧ʭ ˆ˱˄ʳʴ ʳʹʸʭʺˁʴ˄ ˂˧˒ˆˇˍ˒˅˒ˁ˒˫ ˆ˱˅˘ ˆˇ˄ʭʿ˒ ʮ˘ʿ˘ˀ ˍʴ˫ʮʴ˄˘ˁʴ ʴˁʴʳ˘ 
ʳʴ˃ ʭʺˆˇˣʭ ʮ˂ʿˀʭʺʳ˒ϋ 

Ȟ˂ˁ˒ˀʴˁφ ώȌʹʸʭʺˁώ ˀʭˀʭˁʳ˒ˣ˒ ˅ˆˇʳʴˁˆˆʴ˄˘ˁ˘˫ ˆ˱˄ʿ˘-ˆ˱˅ˆ˘ ʳʭʺ˒ˁʳ˒˧ ʽˇ˄˅˒ˁ˒˫ 
ˆʭˣ˒ ʮ˘˄ ʴ˄ʴʽˍʴʿ˘ʰ˘-ˆ˱˅ ˆˇ˄ʭʿ˒ ʮ˘ʿ˘ˀˁ˘˫ ˗ˁˌʹʽʿ˂˃ʴʳʹ˝ʿ˒˧ ʽʴ˫ʳ˘ʰ˘ϋ 

Ƞˁʹʯʴ˄˅ʹˆʴˆˆʴʰ˘ ˂˧˒ˆˇˍ˒-ʳʹʸʭʺˁʴ˄ ʷ˲ˀ˒˅˒ˁ˒˫ ʷʭˁ-ʷʭ˧ˆ˒ ˅ʹ˃ʭˆ˒ ˂ˁ˒˫ ˆ˱˅ˆʭˁˇ 
ʮ˂ʺ˒ˁˍʭ ʳʭʺ˒ˁʳ˒ˣ˒ˁ˒˫ ˆʭˣ˒ ʮ˘˄ ʴ˄ʴʽˍʴʿ˘ʰ˘ˁ ʭˁ˒˧ˆʭʺʳ˒ϋ țˁ˒ ˅ʴʸ˘ˀ ˀʴˁ ˆ˱˅ ˆˇ˄ʭʿ˒ 
ʮ˘ʿ˘ˀˁ˘˫ ʮ˘˄ʿ˘ʰ˘ ʳʴ˃ ˅ʭˁʭˇ ʽʴ˄ʴʽϋ ȇ˘˄˘ʽˆ˘˄˘ʿʰʴˁ ˅ʴʸ˘ˀ ˀʴˁ ʮ˘ʿ˘ˀ ʽʴʸ-̔ ʴʿʰʴˁ ˃ʴʳʭʰ˂ʰʹʽʭʿ˒˧ ˘˅-
̅˄ʴʽʴˆˆʴ ʽʴ˫ʳ˘ʽφ ˆ˂ʿ˒˧ˆ˒˧ ˃ʴˁ ʴ˄ʽ˘ˁʳ˘ʽφ ˆ˱˅ˆʴ˄ˀʴˁ ̅˄ʴʽʴˆ ʴˆʴʳ˘ϋ ț˅˒ʳʭˁ ʽˇ˄˅ˆ˒ ˧˲˄ˇʳ˒˫ 
ʮʴ˅ ʰʹ˃˂ˆʴʸʭ˅˒ ʭʿ˒ˁʳ˒υ 

-.ϋϋʮ˘ʸʳ˘˫ ˂ʺ˒ˀ˒ʸˍʭφ ʭʿˣʭˍ˧˒ ʰʹ˃˂ˆʴʸʭˁ˒ ʮ˘˄ ˂˧ˇ ʽˇ˄˅˒ˁʳʭ ˆ˱˅ ˅ʴʸ˘ˀ˘ˁ ʳʭˀ˒ˆʭˆ˒ˁ 
ʳʭʺ˒ˁʳ˒˧ˆ˒ ʷ̅ˁʴ ˆ˱˅ ˆˇ˄ʭʿ˒ ʮ˘ʿ˘ˀ ʮʴ˄ʴˆ˘ˁ ˣ˒ʿ˒ˀʹ ʳʭʺ˒ˁʳ˒˧ˆ˒ ʮ˘˄˘ʽˆ˘˄ʰʴˁ ʷ̍ˁϑ 

- ʴʽ˘ˁˍ˘ ʰʹ˃˂ˆʴʸʭφ ʮ˘ʸʳ˘˫ ˂ʺ˒ˀ˒ʸˍʭφ ˆ˱˅ ˗˅ˆʴˆʹʽʭ˅˒ˁ ˂˧˒ˆˇˀʴˁ ʷ̅ˁʴ ˆ˱˅ˆʴʰ˘ 
˅˲ʿˇʿ˒˧ˆ˒ ˧ʭʮ˒ʿʳʭˇʳ˒˫ ˣ˒ʿ˒ˀʹ ʸʭ˫ʳ˒ʿ˒˧ˆʭ˄˒ ˆ˲˄ˣ˒˅˒ˁʭˁ ʷ̅ˁʴ ˆ˱˅ ˅˲ʿˇʿ˒ˣ˒ˁ ˅ʴʸ˘ˁˇ 
˧ʭʮ˘ʿʴˆˆʴ˄˘ˁ ʳʭˀ˒ˆˇ ˆ˲˄ˣ˒˅˒ˁʭˁ ʳʭʺ˒ˁʳ˒˧ ˅ʭʮʭ˧ˆʭ˄˒ˁ ʽ̍ʮ˘˄ʴʽ ˧ʭˀˆʭˀʭ˅˒ʸ ʴˆˇ ˧ʭʷʴˆϋ 

- ˱ˍ˘ˁˍ˘ ʰʹ˃˂ˆʴʸʭφ ʮ˘ʸʳ˘˫ ˂ʺ˒ˀ˒ʸˍʭφ ʽˇ˄˅ˆ˒˫ ˃ʴʳʭʰ˂ʰʹʽʭʿ˒˧ ˀʭˀʭˁʳʭˁˇ˒ ʽʴʸ˘ˁʳʴ 
˗˅ˆʴˆʹʽʭ ˆ˲˄ˣ˒˅˒ˁʭˁ ˆ˱˅ ˆˇ˄ʭʿ˒ ʮ˘ʿ˘ˀˁ˘˫ ʮʭ˄ʿ˒˧ ˃˄ʴʸʴˁˆʭˌʹ˝˅˒ˁ ʷ˱˄ʰ˘ʸˇ ̍ˆʴ ˂˄˒ˁʳ˒ϋ 

- ˆ̍˄ˆ˘ˁˍ˘ ʰʹ˃˂ˆʴʸʭφ ʮ˘ʸʳ˘˫ ˂ʺ˒ˀ˒ʸˍʭφ ʮ˘˄ ˂˧ˇ ʽˇ˄˅˒ˁʳʭ ˆ˱˅ ˆʴ˂˄ʹ˝˅˒ ˀʴˁ ̍ˁʴ˄ʳ˘ 
˂˧˒ˆˇʳ˒ ˃˄ʭʽˆʹʽʭʿ˒˧ ˘˅-̅˄ʴʽʴˆˆʴ ˧˂ʿʳʭˁˇ ˂˫ˆʭʺʿ˒ ʮ˂ʿ˒˃ ʽ̍˄˘ˁʴʳ˘ϋ 

- ʮʴ˅˘ˁˍ˘ ʰʹ˃˂ˆʴʸʭφ ʮ˘ʸʳ˘˫ ˂ʺ˒ˀ˒ʸˍʭφ ˉʹʸʹʽʭ˅˒ ʮ̍ʿ˘ˀ˘ˁ˘˫ ˆ˱˅ ˆˇ˄ʭʿ˒ ˆʴ˂˄ʹ˝˅˒ˁ 
ˣ˒ʿ˒ˀʹ ˀʭʸˀ˲ˁ˒ˁ ʮ˲ʸʮʭʺ ˃ʭʺʳʭʿʭˁˇ ʽʴ˄ʴʽ ʮ˂ʿʭʳ˒ ʳʴ˃ ʮ˂ʿʷʭˁʭʳ˒ϋ 
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ɀ˂ʺ˒ʿˣʭˁ ˀ˘ˁʳʴˆˆʴ˄ ˆ˱˅ˆʭˁˇ ˃̅ˁ˘ˁ˘˫ ʷʴ˫˘ʿʳʴˆ˘ʿʰʴˁ ˉʹʸʹʽʭʿ˒˧ ʮ̍ʿ˘ʰ˘ˁʴ ̅ʽʴʿˀʴˇ˘ 
ʽʴ˄ʴʽϋ Ȝ˄ʴʸʴˁˆʭˌʹ˝ˁ˒˫ ˧ʭ˄ʭ˃ʭʺ˒ˀʳ˒ʿ˒ˣ˒ ˣ˒ʿ˒ˀ ʳʴ˄ʴʽˆʴ˄˘ˁ ˀ˲˧ʹ˝ˆ ̍˫ʳʴˇʰʴ ʷ̅ˁʴ 
˂ʿʭ˄ʳ˒ ʯʹʸˇʭʿʳ˒ ʮʴʺˁʴʰʴ ʭˇʳʭ˄ˇˣʭ ʮʭˣ˒ˆˆʭʿˇ˒ ʽʴ˄ʴʽϋ ȟ˱˅ˆʭˁˇ ˃̅ˁ˘ˁ˘˫ ʮ˘˄ʳʴʺ 
˃ʴʳʭʰ˂ʰʹʽʭʿ˒˧ ʮʭˣ˒ˆ˒ ˆ˱˅ ˆˇ˄ʭʿ˒ ʰˇˀʭˁʹˆʭ˄ʿ˒˧ ˣ˒ʿ˒ˀˁ˒˫ ̍ʸ˘ˁʳ˘ʽ ˆ˱˄˘ˁʴ ʷʴˆˇʳ˘ 
˧ʭʿʭʺʳ˒ϋ Ȇˆʭ˃ ʭʺˆ˧ʭˁʳʭφ ˅ˆˇʳʴˁˆˆʴ˄ʰʴ ˆʭ˄ʹˊʹ ˧ʭʿ˒˃ˆʭ˅˧ʭˁ ˆ˱˅ ˆʴ˄ˀʹˁ˂ʿ˂ʰʹ˝˅˒ˁ 
ʷʴˆʽ˘ʸʰʴˁ ʷ̍ˁϋ ɀʭʸ˘˄ʰ˘ ʸʭˀʭˁˣ˒ ˆ˱˅ˆʴ˄ʳ˘ ˅ˆʭˁʳʭ˄ˆˆʭˇˣʭ ˧ʭ˄˅˒ ʮ˂ʿ˒˃ ʽ̍˄˘ˁʴˆ˘ˁφ ˂ˁ˒˫ 
ʭˆʭˇʿʭ˄˒ˁ ˁ̍ˀ˘˄ʿʴˇʰʴ ˁʴˀʴ˅ʴ ʮʭ˅˧ʭ ˆʴˊˁʹʽʭʿ˒˧ ʮʴʿʰ˘ʿʴ˄ʰʴ ʭʺˁʭʿʳ˒˄ʭˆ˒ˁ ˀ˲ˁʳʭʺ ˀ˘ˁʳʴˆ 
˃ʴʳʭʰ˂ʰʹʽʭʳʭ ˂˄˒ˁʳ˒ ˁʴʰ˘ʸʳʴʿʰʴˁϋ 

 
ȞȜȒȞțȖ ȒȞȜțȘȩȑțȈȆȚȚȫȣ ȒȞȟțȤȚȒȖțȈ 

1. Josef Alber (Author) Nicholas Fox Weber (Foreword). (Interaction of Color: SOth 
Anniversary Edition Paperback). ϛDeluxe Edition, June 28, 2013.  

2. Ȓˆˆʴˁ Ȓϋ Ȓ˅ʽˇ˅˅ˆʯ˂ ˌʯʴˆʭϋ - șϋυ Ȓ˅ʽˇ˅˅ˆʯ˂φ ΊΈΈΊϋ ϛ ΊΈΌ ˅ϋ 
3. ȝʹˊˆʴ˄ Șϋ ϠȠˋʴˁʹʴ ˂ ˌʯʴˆʭˊϡϋ șϋ ʹʸʳϋ Ȝ˄˂˅ʯʴˎʴˁʹʴϋ ΉΓΌΉ 
4. Ȗ˂ʸʿ˂ʯ ȈϋȚ ț˅ˁ˂ʯ˒ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˂ʰ˂ ˂ˉ˂˄ˀʿʴˁʹ˝ ˆʴʽ˅ˆʹʿːˁ˒ˊ ʹʸʳʴʿʹʺϋ - șϋυ ΉΓΒΉ 
5. ȑʭʺˌʴʯϋ Ȇϋ Țʭˇʽʭ ˂ ˌʯʴˆʴ ʹ ʷʹʯ˂˃ʹ˅ːϋ șϋ ϠȒ˅ʽˇ˅˅ˆʯ˂ϡ ΉΓΒΐϋ 
6. Ȉʭ˅ʹʿʴʯ˅ʽʭ˝ ȘϋȆϋ Ȟ˃ʴˌʹʭʿːˁ˂ʴ ˄ʹ˅˂ʯʭˁʹʴ șϋϡ Ȉ˒˅ˍʭ˝ ˍʽ˂ʿʭϡΉΓΒΓ 
7. ț˅ˆʯʭʿːʳ Ȉϋ ȥʯʴˆ˂ʯʴʳʴˁʹʴϋ - șϋφ ΉΓΊΏ 
8. Țʴ˅ˆʴ˄ʴˁʽ˂ țϋȒϋ ϠȖ˄ʭˆʽʭ˝ ˗ˁˌʹʽʿ˂˃ʴʳʹ˝ ʳʹʸʭʺˁʭϡϋ șϋ ΉΓΓΎ ʰϋ 
9. ȟˇ˄ʰʭˁʮʭʴʯʭ Ȧϋ Ϡț˅ˁ˂ʯ˒ ˌʯʴˆ˂ʯʴʳʴˁʹ˝ϡ Ȇʿˀʭˆ˒ ϛ 2008. 
10. șʹ˄˂ˁ˂ʯ K ȥʯʴˆ˂ʯʴʳʴˁʹʴϋ ϛ șʹˁ˅ʽυ Ȉ˒˅ˍϋ ˍʽϋφ  
11. Ȇʰ˂˅ˆ˂ˁϋȐϋ Ϡȟʴ˂˄ʹ˝ ˌʯʴˆʭ ʹ ʴʴ ˃˄ʹˀʴˁʴˁʹʴ ʯ ʹ˅ʽˇ˅˅ˆʯʴ ʹ ʳʹʸʭʺˁʴϡϋ șϋ ΉΓΒΊ ʰϋ 
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ȠȌȖ ΑΏΏΎΒ 
Ȗʭˆʹʴˁ˂ʯʭ Ȍʭ˄ʹʰʭ Ȇʳʹʿʮʴʽ˧˒ʸ ˒ 

șʴʷʳˇˁʭ˄˂ʳˁ˒ʺ Ƞˁʹʯʴ˄˅ʹˆʴˆ Ȇ˅ˆʭˁʭ 
ϘȆ˅ˆʭˁʭφ Ȗʭʸʭˊ˅ˆʭˁϙ 

 
ȌȒȑȆȓȚ Ȉ ȚȆȥȒțȚȆȘȩȚțș ȞȟȒȘȍυ ȖȆȖ ȆȓȌȍȚȟȒȖȆ 
ȜțșțȉȆȍȟ ȞțȣȝȆȚȒȟȩ ȟȝȆȌȒȥȒȒ ȜȝȍȌȖțȈ 

 
Ǽʷʷʸʼʣ˂ʯ˓ς Ȑʣ˂ʯʸʷʣʵˆʷˈʰ ʻʼʯʵˆ ʥ ʩʯʮʣʰʷʪ ʻʼʣʵ ʸʩʷʸʰ ʯʮ ʸʻʷʸʥʷˈˀ ʼʪʷʩʪʷ˂ʯʰ 

ʥ ̒y ʥʺʪʶʪʷʷʸʶ ʥʯʮʽʣʵˆʷʸʶ ʯʻʳʽʻʻʼʥʪν ʯ ʪʦʸ ʯʻʹʸʵˆʮʸʥʣʷʯʪ ʸʻʸʤʪʷʷʸ ʣʳʼʽʣʵˆʷʸς Ȧʼʸʼ 
ʹʸʩˀʸʩ ʸʻʷʸʥʣʷ ʷʣ ʯʻʹʸʵˆʮʸʥʣʷʯʯ ʹʺʸʻʼˈˀ ʿʸʺʶν ˁʯʻʼˈˀ ʵʯʷʯʰν ʸʦʺʣʷʯˁʪʷʷʸʰ ˂ʥʪʼʸʥʸʰ 
ʹʣʵʯʼʺˈ ʯ ʹʺʸʻʼʺʣʷʻʼʥʣ ʩʵ˓ ʥʯʮʽʣʵˆʷʸʦʸ ʩˈˀʣʷʯ˓ν ʻʸʮʩʣʥʣ˓ ʸ˄ʽ˄ʪʷʯʪ ʦʣʺʶʸʷʯʯ ʯ 
ʻʹʸʳʸʰʻʼʥʯ˓ς Ǿ ʳʸʷʼʪʳʻʼʪ ʁʯʷʯʶʣʵʯʻʼʻʳʯʰ ʩʯʮʣʰʷ ʸʼʺʣʭʣʪʼ ʿʯʵʸʻʸʿʯ˒ ˍʼʸʰ ʹʺʣʳʼʯʳʯμ 
ʻʼʺʪʶʵʪʷʯʪ ʳ ʹʺʸʻʼʸʼʪν ʥʷʽʼʺʪʷʷʪʶʽ ʺʣʥʷʸʥʪʻʯ˒ ʯ ʻʸʻʺʪʩʸʼʸˁʪʷʷʸʻʼʯς ȕʣʳʯʪ ˍʵʪʶʪʷʼˈν 
ʳʣʳ ʹʺʸʻʼˈʪ ʵʸʦʸʼʯʹˈν ʶʯʷʯʶʣʵʯʻʼʯˁʷˈʰ ʼʪʳʻʼν ʷʪʰʼʺʣʵˆʷˈʪ ˂ʥʪʼʣ ώʤʪʵˈʰν ʹʣʻʼʪʵˆʷˈʪ 
ʼʸʷʣν ʮʪʶʵʯʻʼˈʪ ʼʸʷʣϐ ʯ ʯʻʹʸʵˆʮʸʥʣʷʯʪ ʪʻʼʪʻʼʥʪʷʷˈˀ ʼʪʳʻʼʽʺ ʯ ʻʯʶʥʸʵʸʥ ώʵʸʼʸʻν ʳʺʽʦʯν 
ʵʯʷʯʯν ʹʺʪʩʻʼʣʥʵ˓˒˄ʯʪ ʤʣʵʣʷʻϐν ʹʸʶʸʦʣ˒ʼ ʹʪʺʪʩʣʼˆ ʸʻʷʸʥʷˈʪ ˂ʪʷʷʸʻʼʯ ʳ ˂ʪʵʯς 
ʣʽʩʯʼʸʺʯ˓ς Ȉʮʽˁʪʷʯʪ ʶʯʷʯʶʣʵʯʮʶʣ ʥ ʦʺʣʿʯˁʪʻʳʸʶ ʩʯʮʣʰʷʪ ʻʼʽʩʯʯ ́ ʸʩˁʪʺʳʯʥʣʪʼ 
ʥʣʭʷʸʻʼˆ ʥʯʮʽʣʵˆʷʸʰ ʯʩʪʷʼʯˁʷʸʻʼʯ ʥ ʹʺʯʥʵʪˁʪʷʯʯ ʳʵʯʪʷʼʸʥν ʻʸʮʩʣʷʯʯ ʣʼʶʸʻʿʪʺˈ 
ʩʸʥʪʺʯ˓ ʯ ʹʸʩʩʪʺʭʳʪ ʤʺʪʷʩʣν ʻʥ˓ʮʣʷʷʸʦʸ ʻ ʪʻʼʪʻʼʥʪʷʷʸʻʼˆ˒ν ʶʯʺʸʶ ʯ ʸʤʺʣʮʸʶ ʭʯʮʷʯν 
ʳʸʼʸʺˈʰ ʦʣʺʶʸʷʯʺʽʪʼ ʻ ʻʣʶʯʶ ʻʸʤʸʰ ʯ ʸʳʺʽʭʣ˒˄ʯʶ ʶʯʺʸʶς 

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ˀʽʩʸʭʪʻʼʥʪʷʷʸʪ ʸʤʺʣʮʸʥʣʷʯʪν Ȍʣʮʣˀʻʼʣʷν ʹʽʼʯ ʯ ʹʸʯʻʳʯν ʷʸʥˈʪ 
ʺʪʣʵʯʯ  

 
ɁȎȕȕȡȶ ȔȕȈȎȟȂȃǿȧ ȂȈȇǼȉȐμ ȔɔȉȌȃȔȕȧȌ ȓȃȕȧȐȂȃ ǼȕǼϔǽǼǽǼ ȂɔȔȕɀȓȎȃȓȧȐ ȔǼȶȕǼȖȲǼ 

ȌɜȏȃȌȕȃȔȃȂȧ 
 

Ǽʷʷʸʼʣ˂ʯ˓ς Ɂʵʼʼˈ˝ ʷʣ˝ˈ˃ʼʣ˙ˈ ʮʣʶʣʷʣʽʯ ʥʯʮʽʣʵʩˈ ̃ʷʪʺʩʪʦˎ ʷʪʦˎʮʦˎ 
ʼʪʷʩʪʷ˂ʯ˓ʵʣʺʩˈˡ ʤˎʺˎʷʪ ʣʰʷʣʵʩˈ ʭ˻ʷʪ ʸʷˈ ʹʣʰʩʣʵʣʷʽ ʰʸʦʣ ʻʼʽʩʯ˓ʵʣʺˈʷʩʣ ̃ʮʪʳʼˎς ǽ˨ʵ 
ʼ˻ʻˎʵ ˧ʰʵʪʻˎʶʩˎʵˎʳ ʹʪʷ ʼˈʷˈ˃ʼˈ˝ ʻʪʮˎʶˎʷ ʼʽʩˈʺʣʼˈʷ ˝ʣʺʣʹʣʰˈʶ ʹˎ˃ˎʷʩʪʺʩˎν ʼʣʮʣ 
ʻˈʮˈ˝ʼʣʺʩˈν ˃ʪʳʼʪʽʵˎ ʼ˧ʻʼʪʺ ʹʣʵʯʼʺʣʻˈʷ ʭ˻ʷʪ ʳ̃ʺʷʪʳˎ ʼˈʷˈʻ ʣʵʽ ˧˃ˎʷ ʳʪˡˎʻʼˎʳʼˎ 
ʹʣʰʩʣʵʣʷʽ˙ʣ ʷʪʦˎʮʩʪʵʦʪʷς ȏʯʷʯʶʣʵʯʻʼˎʳ ʩʯʮʣʰʷ ʸʻˈ ʼ˻ʭˎʺʯʤʪʷˎˡ ʿʯʵʸʻʸʿʯ˓ʻˈʷ 
ʳ̃ʺʻʪʼʪʩˎμ ˝ʣʺʣʹʣʰˈʶʩˈʵˈ˝˝ʣν ˎ˃ʳˎ ʼʪʹʪϔ̓ ʪˡʩˎʳ ʹʪʷ ʿʸʳʽʻ˝ʣ ˨ʶʼˈʵʽς ȶʣʺʣʹʣʰˈʶ 
ʵʸʦʸʼʯʹʼʪʺν ʶʯʷʯʶʣʵʩˈ ʶ˻ʼˎʷν ʤʪʰʼʣʺʣʹ ʼ˧ʻʼʪʺ ώʣ˝ν ʹʣʻʼʪʵʩˎ ʺʪˡʳʼʪʺν ʭʪʺ ʺʪˡʳʼʪʺˎϐ ʭ˻ʷʪ 
ʼʣʤʯ˙ʯ ʼʪʳʻʼʽʺʣʵʣʺ ʶʪʷ ʤʪʵʦˎʵʪʺʩˎ ʹʣʰʩʣʵʣʷʽ ώʵʸʼʸʻν ˃ʪˡʤʪʺʵʪʺν ʼʪʹʪϔ̓ ʪˡʩˎʳʼˎ ʤˎʵʩˎʺʪʼˎʷ 
ʻˈʮˈ˝ʼʣʺϐ ʻʯ˓˝ʼˈ ˍʵʪʶʪʷʼʼʪʺ ʰʸʦʣʷˈˡ ʷʪʦˎʮʦˎ ˝˨ʷʩˈʵˈ˝ʼʣʺˈʷ ʶʣ˝ʻʣʼ˝ʣ ʭʪʼʳˎʮʽʦʪ 
ʳ̃ʶʪʳʼʪʻʪʩˎς ʣʽʩʯʼʸʺʯ˓ς ȉʸʦʣ ʻʼʽʩʯ˓ʻˈʷˈˡ ʦʺʣʿʯʳʣʵˈ˝ ʩʯʮʣʰʷˈʷʩʣ˙ˈ ʶʯʷʯʶʣʵʯʮʶʩˎ 
ʮʪʺʼʼʪʽ ʳʵʯʪʷʼʼʪʺʩˎ ʼʣʺʼʽʩʣν ʻʪʷˎʶʩˎʵˎʳ ʣʼʶʸʻʿʪʺʣʻˈʷ ˝˨ʺʽʩʣ ʭ˻ʷʪ ʼʣʤʯ˙ʯʵˈ˝ʹʪʷν 
ʤʪʰʤˎʼ˃ˎʵˎʳʹʪʷ ʭ˻ʷʪ ̃ʮˎʶʪʷ ʭ˻ʷʪ ʣʰʷʣʵʣʶˈʮʩʣ˙ˈ ˻ʵʪʶʶʪʷ ˧ʰʵʪʻʪʼˎʷ ̃ʶˎʺ ʻʣʵʼˈʶʪʷ 
ʤʣʰʵʣʷˈʻʼˈ ʤʺʪʷʩʼˎ ˝ʸʵʩʣʽʩʣ˙ˈ ʳ̃ʺʷʪʳˎ ʻ˻ʰʳʪʻʼˎʳʼˎˡ ʶʣˡˈʮʩˈʵˈ˙ˈʷ ʳ̃ʺʻʪʼʪʩˎς 

ȕ˧ʰˎʷʩˎ ʻ̃ʮʩʪʺμ r ̃ʺʳʪʶʩˎʳ ʤˎʵˎʶν ȶʣʮʣ˝ʻʼʣʷν ʭʸʵʩʣʺ ʶʪʷ ˎʮʩʪʷˎʻʼʪʺν ʭʣˡʣ 
˃ˈʷʩˈ˝ʼʣʺ  
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cñťŽŁļŁźñ =ñśħģñ !čħĶĈđĴĴŽƄŽ 
!şťñļñ WļťđśļñťħŁļñĶ ·ļħźđśşħťŽ 

ώ!şťñļñν cñƄñĴĦşťñļϐ  
 

k!´Wpk!e ¯´ÌeA =A¯WSkμ !¯ !k W=Ak´W´Ì VAe¨¯ ´p ¨«A¯A«ÉA ´VA ´«!=W´Wpk¯  
pR p·« !k9A¯´p«¯ 

 
Abstract. The national style in design has become one of the main trends in modern 

visual art, and its use is especially relevant. This approach is based on the use of simple shapes, 
clean lines, a limited color palette and space for visual breathing, creating a sense of harmony 
and tranquility. In the context, minimalist design reflects the philosophy of this practice: 
striving for simplicity, inner balance, and focus. Elements such as simple logos, minimalistic 
text, neutral colors (white, pastel tones, earthy tones) and the use of natural textures and 
symbols (lotus, circles, lines representing balance) help to convey the core values towards the 
goal. auditorium. The study of minimalism in the studio's graphic design highlights the 
importance of visual identity in attracting customers, creating an atmosphere of trust, and 
supporting a brand associated with naturalness, peace, and a lifestyle that is in harmony with 
oneself and the world around us. 

Key words: art education, Kazakhstan, paths and searches, new realities 
 
ȟʴˀʭ ˃˄ʴʳʽ˂ʯ ʹ ˆ˄ʭʳʹˌʹʺ ϝ ̠ˆ˂ ˆ˂φ ˋˆ˂ ˁˇʷˁ˂ ˃˂˅ˆ˂˝ˁˁ˂ ˃˄˂ʳʯʹʰʭˆː ʹ ˅˂ˊ˄ʭˁ˝ˆːϋ 

Ȉ ˇ˅ʿ˂ʯʹ˝ˊ ʰʿ˂ʮʭʿʹʸʭˌʹʹφ ʽ˂ʰʳʭ ˀˁ˂ʰʹʴ ˁʭˌʹ˂ˁʭʿːˁ˒ʴ ˆ˄ʭʳʹˌʹʹ ʹ ʽˇʿːˆˇ˄ˁ˒ʴ ˌʴˁˁ˂˅ˆʹ 
ʮ˒ʿʹ ʸʭʮ˒ˆ˒φ ˅˂ˊ˄ʭˁʴˁʹʴ ˁʭ˅ʿʴʳʹ˝ ˅ˆʭˁ˂ʯʹˆ˅˝ ˁʴ˂ˆˑʴˀʿʴˀ˂ʺ ˋʭ˅ˆː˜ ˄ʭʸʯʹˆʹ˝ 
˂ʮˎʴ˅ˆʯʭϋ ˅˂ʯ˄ʴˀʴˁˁ˒ʴ ˆʴˊˁ˂ʿ˂ʰʹʹ ʹ ʯʹʸˇʭʿːˁ˒ʺ ʳʹʸʭʺˁ ˂ˆʽ˄˒ʯʭ˜ˆ ˁ˂ʯ˒ʴ ʯ˂ʸˀ˂ʷˁ˂˅ˆʹ 
ʳʿ˝ ʳ˂ˁʴ˅ʴˁʹ˝ ʽˇʿːˆˇ˄ˁ˒ˊ ʸˁʭˁʹʺ ʳ˂ ˍʹ˄˂ʽ˂ʺ ʭˇʳʹˆ˂˄ʹʹϋ 

Ȉ ˁʭ˅ˆ˂˝ˎʴʴ ʯ˄ʴˀ˝ ʭʽˆˇʭʿːˁ˂˅ˆː ˆʴˀ˒ ˅˂ˊ˄ʭˁʴˁʹ˝ ˆ˄ʭʳʹˌʹʺ ˅ʯ˝ʸʭˁʭ ˅ ˇʰ˄˂ʸ˂ʺ 
˃˂ˆʴ˄ʹ ˁʴˀʭˆʴ˄ʹʭʿːˁ˂ʰ˂ ʽˇʿːˆˇ˄ˁ˂ʰ˂ ˁʭ˅ʿʴʳʹ˝ϋ ȇ˒˅ˆ˄˂ʴ ˄ʭʸʯʹˆʹʴ ʹˁˉ˂˄ˀʭˌʹ˂ˁˁ˒ˊ 
ˆʴˊˁ˂ʿ˂ʰʹʺ ˅˃˂˅˂ʮ˅ˆʯ˂ʯʭʿ˂ ʽ˂ˁ˅˂ʿʹʳʭˌʹʹ ʽˇʿːˆˇ˄φ ʮʿʭʰ˂ʳʭ˄˝ ˋʴˀˇ ˇˁʹʽʭʿːˁ˒ʴ 
ˆ˄ʭʳʹˌʹʹφ ˃ʴ˄ʴʳʭʯʭʴˀ˒ʴ ʹʸ ˃˂ʽ˂ʿʴˁʹ˝ ʯ ˃˂ʽ˂ʿʴˁʹʴφ ˆʴ˄˝˜ˆ˅˝ ʹʿʹ ʯ˂˅˃˄ʹˁʹˀʭ˜ˆ˅˝ 
ˆ˂ʿːʽ˂ ˃˂ʯʴ˄ˊˁ˂˅ˆˁ˂ϋ ȟ˄ʭʳʹˌʹʹ ϝ ̠ˆ˂ ˁʴ ˃˄˂˅ˆ˂ ˂˅ˁ˂ʯ˂˃˂ʿʭʰʭ˜ˎʹʴ ˄ʹˆˇʭʿ˒ ʹʿʹ ˂ʮ˄˝ʳ˒φ 
˂ˁʹ ˅˂˅ˆʭʯʿ˝˜ˆ ˂˅ˁ˂ʯˇ ʽ˂ʿʿʴʽˆʹʯˁ˂ʺ ʹʳʴˁˆʹˋˁ˂˅ˆʹ ʿ˜ʳʴʺϋ 

ȟ˄ʭʳʹˌʹ˝ ˍʴʷ˘˄ʴ ́ ʰ˄ʭʴˆ ˂˅˂ʮˇ˜ ˄˂ʿː ʯ ˗ˆ˂ˀ ˃˄˂ˌʴ˅˅ʴφ ˂ˆ˄ʭʷʭ˝ ʯ ʽʭʸʭˊ˅ʽ˂ʺ 
ʽˇʿːˆˇ˄ʴ ˁʴ ˆ˂ʿːʽ˂ ʹ˅ˆ˂˄ʹ˜ ˄˂ʳʭφ ˁ˂ ʹ ˅ʯ˝ʸː ˃˂ʽ˂ʿʴˁʹʺφ ˃˂ʳˋʴ˄ʽʹʯʭ˝ ʯʭʷˁ˂˅ˆː 
˅˂ˊ˄ʭˁʴˁʹ˝ ʰʴˁʴʭʿ˂ʰʹʺϋ Ȧʴʷ˘˄ʴ ϝ ̠ ˆ˂ ˇˁʹʽʭʿːˁʭ˝ ˅ʹ˅ˆʴˀʭ ˃ʴ˄ʴʳʭˋʹ ʸˁʭˁʹʺφ ʽ˂ˆ˂˄ʭ˝ 
ˆ˄ʴʮˇʴˆ ˅˂ʯ˄ʴˀʴˁˁ˂ʰ˂ ˃˂ʳˊ˂ʳʭ ʽ ʹˁˆʴʰ˄ʭˌʹʹ ʯ ˗˃˂ˊˇ ˌʹˉ˄˂ʯ˒ˊ ˆʴˊˁ˂ʿ˂ʰʹʺϋ  

Ȧɹ ʷ˘˄ʴ ϝ ̠ˆ˂ ˁʴ ˃˄˂˅ˆ˂ ʰʴˁʴʭʿ˂ʰʹˋʴ˅ʽ˂ʴ ʳ˄ʴʯ˂φ ˗ˆ˂ ʽˇʿːˆˇ˄ˁ˒ʺ ʽ˂ʳφ ˃ʴ˄ʴʳʭʯʭʴˀ˒ʺ 
ʹʸ ˃˂ʽ˂ʿʴˁʹ˝ ʯ ˃˂ʽ˂ʿʴˁʹʴϋ Ȱˆ˂ ˃˂ˀ˂ʰʭʴˆ ʽʭʸʭˊʭˀ ˅˂ˊ˄ʭˁ˝ˆː ˅ʯ˝ʸː ˅˂ ˅ʯ˂ʴʺ ʹ˅ˆ˂˄ʹʴʺφ 
ˇʯʭʷʭˆː ˅ʯ˂ʹˊ ˃˄ʴʳʽ˂ʯ ʹ ˅˂ˊ˄ʭˁ˝ˆː ˅ʴˀʴʺˁ˒ʴ ʹ ˅˂ˌʹʭʿːˁ˒ʴ ˌʴˁˁ˂˅ˆʹϋ Ȝʴ˄ʴʳ ʿʹˌ˂ˀ 
˅˂ʯ˄ʴˀʴˁˁ˒ˊ ʯ˒ʸ˂ʯ˂ʯ ˍʴʷ˘˄ʴ ˅ˆʭˁ˂ʯʹˆ˅˝ ˅ʹˀʯ˂ʿ˂ˀ ˅˂˃˄˂ˆʹʯʿʴˁʹ˝ ʸʭʮʯʴˁʹ˜φ 
˃˂ʳʳʴ˄ʷʹʯʭ˜ˎʹˀ ʹ ʯ˂ʸ˄˂ʷʳʭ˜ˎʹˀ ˁʭˌʹ˂ˁʭʿːˁ˂ʴ ˅ʭˀ˂˅˂ʸˁʭˁʹʴ ʯ ˁ˂ʯˇ˜ ˗˃˂ˊˇϋ 

ȑˁʭˀʴˁʹˆ˒ʺ ˃ʴ˄˅ʹʳ˅ʽʹʺ ˃˂ʿʹˆʹˋʴ˅ʽʹʺ ʳʴ˝ˆʴʿːφ ʯ˄ʭˋ ʹ ˇˋʴˁ˒ʺϝ̠ ˁˌʹʽʿ˂˃ʴʳʹ˅ˆ 
ȝʭˍʹʳ ʭʳϝȌʹˁ ËWÉ ʯʴʽʭ ˅ ˋʹˆʭʿφ ˋˆ˂ ʸˁʭˁʹʴ ˅˂ʮ˅ˆʯʴˁˁ˂ʺ ˄˂ʳ˂˅ʿ˂ʯˁ˂ʺ ʿʹˁʹʹφ ˃ʴ˄ʴʳʭˋʭ 
˅ʿʴʳˇ˜ˎʹˀ ˃˂ʽ˂ʿʴˁʹ˝ˀ ˅ʯʴʳʴˁʹʺ ˂ ˃˄˂ˍʿ˂ˀ ˅ʯ˂ʴʰ˂ ˃ʿʴˀʴˁʹ ʹ ˁʭ˄˂ʳʭφ ˅ʿʭʯˁ˒ˊ ʳʴ˝ˁʹ˝ˊ 
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˃˄ʴʳʽ˂ʯ ˝ʯʿ˝ʿʹ˅ː ʯʴ˅ːˀʭ ʯʭʷˁ˂ʺ ʸʭʳʭˋʴʺ ˁʴ ̂ ˂ʿːʽ˂ ˅ ˃ ˂ʸˁʭʯʭˆʴʿːˁ˂ʺφ ˁ˂ ́ ˀ ˂˄ʭʿːˁ˂ϝ
ˁ˄ʭʯ˅ˆʯʴˁˁ˂ʺ ˆ˂ˋʽʹ ʸ˄ʴˁʹ˝ ϖΉϗϋ 

ȥʹˉ˄˂ʯʹʸʭˌʹ˝ ʽʭ˄ʳʹˁʭʿːˁ˂ ˀʴˁ˝ʴˆ ˃˂ʳˊ˂ʳ˒ ʽ ˅˂ˊ˄ʭˁʴˁʹ˜ ʹ ˄ʭ˅˃˄˂˅ˆ˄ʭˁʴˁʹ˜ 
ʽˇʿːˆˇ˄ˁ˒ˊ ˌʴˁˁ˂˅ˆʴʺφ ʹ ˂ʳˁ˂ʺ ʹʸ ˁʭʹʮ˂ʿʴʴ ʯ˂˅ˆ˄ʴʮ˂ʯʭˁˁ˒ˊ ˂ʮʿʭ˅ˆʴʺ ʳʿ˝ ʯˁʴʳ˄ʴˁʹ˝ 
ˌʹˉ˄˂ʯ˒ˊ ˆʴˊˁ˂ʿ˂ʰʹʺ ˅ˆʭˁ˂ʯʹˆ˅˝ ʰʴˁʴʭʿ˂ʰʹ˝ ʹ ˅ʴˀʴʺˁʭ˝ ʹ˅ˆ˂˄ʹ˝ϋ ȟ˄ʭʳʹˌʹ˂ˁˁ˒ʴ ˀʴˆ˂ʳ˒ 
˃ʴ˄ʴʳʭˋʹ ˄˂ʳ˂˅ʿ˂ʯˁ˒ˊφ ˆʭʽʹʴ ʽʭʽ ˇ˅ˆˁ˒ʴ ˄ʭ˅˅ʽʭʸ˒ ʹ ˅ʴˀʴʺˁ˒ʴ ʸʭ˃ʹ˅ʹφ ˃˂˅ˆʴ˃ʴˁˁ˂ 
ˆʴ˄˝˜ˆ ˅ʯ˂˜ ʭʽˆˇʭʿːˁ˂˅ˆː ʳʿ˝ ˀ˂ʿ˂ʳ˂ʰ˂ ˃˂ʽ˂ʿʴˁʹ˝φ ʽ˂ˆ˂˄˂ʴ ˌʴˁʹˆ ˌʹˉ˄˂ʯ˒ʴ ˄ʴˍʴˁʹ˝ ʹ 
ʳ˂˅ˆˇ˃ ʽ ʹˁˉ˂˄ˀʭˌʹʹ ˂ˁʿʭʺˁϋ Ȓ˅˅ʿʴʳ˂ʯʭˁʹ˝ ˃˂ˆ˄ʴʮˁ˂˅ˆʴʺ ˌʴʿʴʯ˂ʺ ʭˇʳʹˆ˂˄ʹʹ 
˃˂ʽʭʸ˒ʯʭ˜ˆφ ˋˆ˂ ʹˁˆʴ˄ʴ˅ ʽ ʹʸˇˋʴˁʹ˜ ˅ʯ˂ʹˊ ʽ˂˄ˁʴʺ ʹ ˅ʴˀʴʺˁ˂ʺ ʹ˅ˆ˂˄ʹʹ ˂˅˂ʮʴˁˁ˂ ʯ˒˅˂ʽ 
˅˄ʴʳʹ ˀ˂ʿ˂ʳ˒ˊ ʿ˜ʳʴʺφ ʽ˂ˆ˂˄˒ʴ ˊ˂ˆ˝ˆ ˁʴ ˆ˂ʿːʽ˂ ʸˁʭˆː ˂ ˅ʯ˂ʹˊ ˃˄ʴʳʽʭˊφ ˁ˂ ʹ ʹˀʴˆː 
ʯ˂ʸˀ˂ʷˁ˂˅ˆː ʹˁˆʴ˄ʭʽˆʹʯˁ˂ʰ˂ ʯʸʭʹˀ˂ʳʴʺ˅ˆʯʹ˝ ˅ ˗ˆ˂ʺ ʹˁˉ˂˄ˀʭˌʹʴʺϋ 

Ȟ˂ʯ˄ʴˀʴˁˁʭ˝ ˀ˂ʿ˂ʳʶʷː ʭʽˆʹʯˁ˂ ʹ˅˃˂ʿːʸˇʴˆ ˌʹˉ˄˂ʯ˒ʴ ˆʴˊˁ˂ʿ˂ʰʹʹ ʹ ˅˂ˌʹʭʿːˁ˒ʴ 
ˀʴʳʹʭφ ˋˆ˂ ˂ˆʽ˄˒ʯʭʴˆ ˁ˂ʯ˒ʴ ʯ˂ʸˀ˂ʷˁ˂˅ˆʹ ʳʿ˝ ˃˂˃ˇʿ˝˄ʹʸʭˌʹʹ ˆ˄ʭʳʹˌʹʺϋ țʳˁʭʽ˂ ˋˆ˂ʮ˒ 
˃˄ʹʯʿʴˋː ʯˁʹˀʭˁʹʴ ʽ ˆʭʽʹˀ ʽˇʿːˆˇ˄ˁ˒ˀ ˌʴˁˁ˂˅ˆ˝ˀφ ʽʭʽ ˍʴʷ˘˄ʴφ ˁʴ˂ʮˊ˂ʳʹˀ˂ ʰ˂ʯ˂˄ʹˆː ˁʭ 
˝ʸ˒ʽʴφ ʽ˂ˆ˂˄˒ʺ ˃˂ˁ˝ˆʴˁ ʹ ʮʿʹʸ˂ʽ ˁ˂ʯ˂ˀˇ ˃˂ʽ˂ʿʴˁʹ˜ϋ ȑʳʴ˅ː ˁʭ ˃˂ˀ˂ˎː ˃˄ʹˊ˂ʳʹˆ 
ʽʭˋʴ˅ˆʯʴˁˁ˒ʺ ʳʹʸʭʺˁφ ˅˃˂˅˂ʮˁ˒ʺ ˃˄ʴʯ˄ʭˆʹˆː ˅ʿ˂ʷˁ˒ʴ ʽ˂ˁˌʴ˃ˌʹʹ ʯ ʳ˂˅ˆˇ˃ˁ˒ʴ 
ʯʹʸˇʭʿːˁ˒ʴ ˂ʮ˄ʭʸ˒ϋ 

Ȗʭʽ ʳʹʸʭʺˁ ˃˂ˀ˂ʰʭʴˆ ˃˄ʹʯʿʴˋː ˀ˂ʿ˂ʳʶʷː ʽ ˆ˄ʭʳʹˌʹʹ ˍʴʷ˘˄ʴό 
ș˂ʿ˂ʳʶʷː ˌʴˁʹˆ ʿʭʽ˂ˁʹˋˁ˂˅ˆː ʹ ˇʳ˂ʮ˅ˆʯ˂ϋ Ȍʹʸʭʺˁφ ˂˅ˁ˂ʯʭˁˁ˒ʺ ˁʭ ˀʹˁʹˀʭʿʹʸˀʴφ 

ˀ˂ʷʴˆ ˗ˉˉʴʽˆʹʯˁ˂ ˃˄ʴʳ˅ˆʭʯʹˆː ˅ʿ˂ʷˁ˒ʴ ʳʭˁˁ˒ʴ ˍʴʷ˘˄ʴ ʯ ˉ˂˄ˀʴ ʹˁˆʴ˄ʭʽˆʹʯˁ˒ˊ 
ʹˁˉ˂ʰ˄ʭˉʹʽφ ˅ˊʴˀ ʹʿʹ ʰ˄ʭˉʹʽ˂ʯϋ Ȟ˂ʸʳʭˁʹʴ ˀ˂ʮʹʿːˁ˒ˊ ˃˄ʹʿ˂ʷʴˁʹʺ ʹ ʯʴʮϝ˃ ʿʭˆˉ˂˄ˀ ˅ 
˗˅ˆʴˆʹˋˁ˒ˀ ʹ ʹˁˆˇʹˆʹʯˁ˒ˀ ʹˁˆʴ˄ˉʴʺ˅˂ˀ ˅ʳʴʿʭʴˆ ˍʴʷ˘˄ʴ ʳ˂˅ˆˇ˃ˁ˒ˀ ʳʿ˝ ʹʸˇˋʴˁʹ˝ ʯ 
ˌʹˉ˄˂ʯ˂ˀ ˉ˂˄ˀʭˆʴϋ Ȓ˅˃˂ʿːʸ˂ʯʭˁʹʴ ʽˇʿːˆˇ˄ˁ˒ˊ ˗ʿʴˀʴˁˆ˂ʯφ ˆʭʽʹˊ ʽʭʽ ʽʭʸʭˊ˅ʽʹʴ 
˂˄ˁʭˀʴˁˆ˒φ ʯ ˅˂ʯ˄ʴˀʴˁˁ˂ˀ ˅ˆʹʿʴ ˅˂ʸʳʭ˅ˆ ˇˁʹʽʭʿːˁ˒ʺ ʯʹʸˇʭʿːˁ˒ʺ ˂ʮʿʹʽφ ʯ˒ʸ˒ʯʭ˜ˎʹʺ 
ʹˁˆʴ˄ʴ˅ ʹ ʰ˂˄ʳ˂˅ˆː ʸʭ ˅ʯ˂ʹ ʽ˂˄ˁʹϋ 

Ȗʭˋɹ˅ ˆʯʴˁˁ˂ ˄ʭʸ˄ʭʮ˂ˆʭˁˁʭ˝ ʭʺʳʴˁˆʹʽʭ ˀ˂ʷʴˆ ˅ˆʭˆː ʽʿ˜ˋʴʯ˒ˀ ʹˁ˅ˆ˄ˇˀʴˁˆ˂ˀ ʳʿ˝ 
ʯˁʴʳ˄ʴˁʹ˝ ʽˇʿːˆˇ˄ˁ˂ʰ˂ ˁʭ˅ʿʴʳʹ˝ ʯ ˃˂ʯ˅ʴʳˁʴʯˁˇ˜ ʷʹʸˁː ˂ʮˎʴ˅ˆʯʭϋ Ȉʹʸˇʭʿːˁ˒ʴ ˂ʮ˄ʭʸ˒φ 
˂˅ˁ˂ʯʭˁˁ˒ʴ ˁʭ ˁʭˌʹ˂ˁʭʿːˁ˒ˊ ˆ˄ʭʳʹˌʹ˝ˊφ ˅˃˂˅˂ʮˁ˒ ˁʴ ˆ˂ʿːʽ˂ ˃˂˃ˇʿ˝˄ʹʸʹ˄˂ʯʭˆː 
ˁʭ˅ʿʴʳʹʴφ ˁ˂ ʹ ˀ˂ˆʹʯʹ˄˂ʯʭˆː ʿ˜ʳʴʺ ʽ ʴʰ˂ ʹʸˇˋʴˁʹ˜ ʹ ˅˂ˊ˄ʭˁʴˁʹ˜ϋ Ȍʿ˝ ˗ˆ˂ʰ˂ ˁʴ˂ʮˊ˂ʳʹˀ˂ 
˅˂ˋʴˆʭˆː ʽˇʿːˆˇ˄ˁ˒ʴ ˌʴˁˁ˂˅ˆʹ ˅ ˅˂ʯ˄ʴˀʴˁˁ˒ˀʹ ʹˁ˅ˆ˄ˇˀʴˁˆʭˀʹ ʽ˂ˀˀˇˁʹʽʭˌʹʹφ ˋˆ˂ʮ˒ 
˅ʳʴʿʭˆː ʹˊ ʭʽˆˇʭʿːˁ˒ˀʹ ʹ ʹˁˆʴ˄ʴ˅ˁ˒ˀʹ ʳʿ˝ ˍʹ˄˂ʽ˂ʺ ʭˇʳʹˆ˂˄ʹʹϋ 

Ȟ ʽˇʿːˆˇ˄˂ʿ˂ʰʹˋʴ˅ʽ˂ʺ ˆ˂ˋʽʹ ʸ˄ʴˁʹ˝ ˂˅˂ʮ˒ʺ ʹˁˆʴ˄ʴ˅ ʳʹʸʭʺˁ ˃˄ʴʳ˅ˆʭʯʿ˝ʴˆ ʽʭʽ 
ʹˁ˅ˆ˄ˇˀʴˁˆ ˅˂ˊ˄ʭˁʴˁʹ˝ ʹ ˄ʭʸʯʹˆʹ˝ ʽˇʿːˆˇ˄˒ϋ Ȝ˂ ˄˂ʳˇ ˅ʯ˂ʴʺ ʳʴ˝ˆʴʿːˁ˂˅ˆʹ ʳʹʸʭʺˁʴ˄ 
˃˂˅ˆ˂˝ˁˁ˂ ˅˂˃˄ʹʽʭ˅ʭʴˆ˅˝ ˅ ʭ˅˃ʴʽˆʭˀʹ ʽˇʿːˆˇ˄˒ϋ țˁ ˅˂ʸʳʭʴˆ ˃˄ʴʳˀʴˆˁ˒ʺ ˀʹ˄φ ˉ˂˄ˀʹ˄ˇ˝ 
ˆʴˀ ˅ʭˀ˒ˀ ˗˅ˆʴˆʹʽˇ ˂ʽ˄ˇʷʴˁʹ˝ϋ ȝʴʸˇʿːˆʭˆ ʳʴ˝ˆʴʿːˁ˂˅ˆʹ ʳʹʸʭʺˁʴ˄ʭ ˂˃˄ʴʳʴʿ˝ʴˆ 
˅˂ˌʹ˂ʽˇʿːˆˇ˄ˁ˂ʴ ʮ˒ˆʹʴ ˋʴʿ˂ʯʴʽʭφ ˆϋ ʴϋ ʯ ˁʴʽ˂ˆ˂˄˂ˀ ˅ˀ˒˅ʿʴ ʽˇʿːˆˇ˄ˇ ϖΊϗϋ 

ȝʭʸʯʹˆʹʴ ʰ˄ʭˉʹˋʴ˅ʽ˂ʰ˂ ʳʹʸʭʺˁʭ ʯ ˅ˆ˄ʭˁʴ ˃˄ʴʳˇ˅ˀʭˆ˄ʹʯʭʴˆ ˁʴ ˆ˂ʿːʽ˂ 
ʽʭˋʴ˅ˆʯʴˁˁ˒ʺ ˅ʽʭˋʴʽ ʽ˂ˁʽ˄ʴˆˁ˂ʰ˂ ˁʭ˃˄ʭʯʿʴˁʹ˝φ ˁ˂ ʹ ʯʯʴʳʴˁʹʴ ʴʰ˂ ʯ˂ ʯ˅ʴ ˅ˉʴ˄˒φ ʭʽˆʹʯˁ˂ 
˄ʭʸʯʹʯʭ˜ˎʹʴ˅˝ ˁʭ ˆʴ˄˄ʹˆ˂˄ʹʹ ʳʭˁˁ˂ʰ˂ ʰ˂˅ˇʳʭ˄˅ˆʯʭϋ ȟʭʽ ˁʭ ˃˄˂ʹʸʯ˂ʳ˅ˆʯʭˊφ ʽ˂˅ʯʴˁˁ˂ 
ʽʭ˅ʭ˜ˎʹˊ˅˝ ʰ˄ʭˉʹˋʴ˅ʽ˂ʰ˂ ʳʹʸʭʺˁʭφ ʭφ ʯ˂ʸˀ˂ʷˁ˂φ ʹ ˁʴ ʹˀʴ˜ˎʹˊ ˁʹˋʴʰ˂ ˅ ˁʹˀ ˂ʮˎʴʰ˂φ 
ˁʭˋʹˁʭ˜ˆ ˃˄ʹˀʴˁ˝ˆː˅˝ ˀʴˆ˂ʳʹʽʹφ ˁʭʮʿ˜ʳʴˁʹ˝ ʹʿʹ ʸˁʭˁʹ˝φ ˊʭ˄ʭʽˆʴ˄ˁ˒ʴ ˆ˂ʿːʽ˂ ʳʿ˝ 
ˇʽʭʸʭˁˁ˂ʺ ˂ʮʿʭ˅ˆʹϋ Ȉ ˄ʴʸˇʿːˆʭˆʴ ˗ˆ˂ʰ˂ ˂ˆʳʴʿ˒ ˄ʭʸʿʹˋˁ˒ˊ ˃˄ʴʳ˃˄ʹ˝ˆʹʺ ʯ˒ˁˇʷʳʴˁ˒ 



Ϡjp=A«k ¯9WAk´WRW9 9V!eeAkSA¯ !k= ´«Ak=Sϡ 

SCIENCECENTRUM.PL   ISSUE 1(71)           ISBN 978-83-949403-3-1 
 

12 
 

˃˄ʹˀʴˁ˝ˆː ˅˂ʯʴ˄ˍʴˁˁ˂ ˁ˂ʯ˒ʴ ʳʿ˝ ˁʹˊ ˀʭ˄ʽʴˆʹˁʰ˂ʯ˒ʴ ˊ˂ʳ˒φ ˅ ˃˂ˀ˂ˎː˜ ʽ˂ˆ˂˄˒ˊ ˀ˂ʰˇˆ 
ʮ˒ˆː ˂ˆ˄ʭʷʴˁ˒ ˂˅˂ʮʴˁˁ˂˅ˆʹ ˃˄ʴʳ˃˄ʹ˝ˆʹ˝ ʹʿʹ ʴʰ˂ ˃˂ʸʹˌʹ˂ˁʹ˄˂ʯʭˁʹʴ ϖΌϗϋ 

Ȉˁʴʳ˄ʴˁʹʴ ˗ʿʴˀʴˁˆ˂ʯ ˁʭˌʹ˂ˁʭʿːˁ˂ʺ ʭʺʳʴˁˆʹʽʹ ʯ ˂ʮ˄ʭʸ˂ʯʭˆʴʿːˁ˒ʴ ˃˄˂ʰ˄ʭˀˀ˒ 
ˀ˂ʷʴˆ ˅ˆʭˆː ˀ˂ˎˁ˒ˀ ʹˁ˅ˆ˄ˇˀʴˁˆ˂ˀϋ Ƞˋʴʮˁ˒ʴ ˀʭˆʴ˄ʹʭʿ˒φ ʹʿʿ˜˅ˆ˄ʹ˄˂ʯʭˁˁ˒ʴ 
ʯʹʸˇʭʿːˁ˒ˀʹ ˅ʹˀʯ˂ʿʭˀʹφ ˅ʯ˝ʸʭˁˁ˒ˀʹ ˅ ʽˇʿːˆˇ˄ˁ˒ˀ ˁʭ˅ʿʴʳʹʴˀφ ʳʴʿʭ˜ˆ ˃˄˂ˌʴ˅˅ 
˂ʮˇˋʴˁʹ˝ ʮ˂ʿʴʴ ˇʯʿʴʽʭˆʴʿːˁ˒ˀϋ Țʭ˃˄ʹˀʴ˄φ ˇ˄˂ʽʹ ʹ˅ˆ˂˄ʹʹ ʹʿʹ ʿʹˆʴ˄ʭˆˇ˄˒φ ʳ˂˃˂ʿˁʴˁˁ˒ʴ 
ʹˁˆʴ˄ʭʽˆʹʯˁ˒ˀʹ ˃˄ʴʸʴˁˆʭˌʹ˝ˀʹφ ˀ˂ʰˇˆ ˀ˂ˆʹʯʹ˄˂ʯʭˆː ˇˋʭˎʹˊ˅˝ ʹʸˇˋʭˆː ˅ʯ˂ʹ ʽ˂˄ˁʹϋ 

Ȟ˂ˊ˄ʭˁʴˁʹʴ ˆ˄ʭʳʹˌʹʺ ˋʴ˄ʴʸ ʯʹʸˇʭʿːˁ˒ʺ ˝ʸ˒ʽ ʭʺʳʴˁˆʹʽʹ ʹʰ˄ʭʴˆ ʯʭʷˁˇ˜ ˄˂ʿː ʯ˂ 
ˀˁ˂ʰʹˊ ʭ˅˃ʴʽˆʭˊϋ Ƞʯʭʷʴˁʹʴ ʽ ˆ˄ʭʳʹˌʹ˝ˀ ˂ʮˑʴʳʹˁ˝ʴˆ ʿ˜ʳʴʺφ ˅˂ʸʳʭʶˆ ˋˇʯ˅ˆʯ˂ 
˃˄ʹˁʭʳʿʴʷˁ˂˅ˆʹ ʹ ˉ˂˄ˀʹ˄ˇʴˆ ˇ˅ˆ˂ʺˋʹʯ˂ʴ ˂ʮˎʴ˅ˆʯ˂ϋ Ȇʺʳʴˁˆʹʽʭ ˃˂ˀ˂ʰʭʴˆ ˁʭˌʹʹ 
˅˂ˊ˄ʭˁ˝ˆː ˇˁʹʽʭʿːˁ˂˅ˆː ʯ ˇ˅ʿ˂ʯʹ˝ˊ ʰʿ˂ʮʭʿʹʸʭˌʹʹϋ Ȝ˄ʹʯʿʴʽʭˆʴʿːˁ˒ʺ ʹ ˃˂ˁ˝ˆˁ˒ʺ ʳʹʸʭʺˁ 
˃˂ʸʯ˂ʿ˝ʴˆ ˃˄ʴʳ˅ˆʭʯʿ˝ˆː ˆ˄ʭʳʹˌʹʹ ʸʭ ˃˄ʴʳʴʿʭˀʹ ˅ˆ˄ʭˁ˒φ ˅˂ʸʳʭʯʭ˝ ʹˁˆʴ˄ʴ˅ ʽ ʽˇʿːˆˇ˄ʴ ˁʭ 
ˀʴʷʳˇˁʭ˄˂ʳˁ˂ʺ ʭ˄ʴˁʴϋ Ȇʺʳʴˁˆʹʽʭ ˅ʿˇʷʹˆ ˀ˂˅ˆ˂ˀ ˀʴʷʳˇ ˃˄˂ˍʿ˒ˀ ʹ ʮˇʳˇˎʹˀφ ˃˂ˀ˂ʰʭ˝ 
˃ʴ˄ʴʳʭʯʭˆː ʽˇʿːˆˇ˄ˁ˒ʴ ˌʴˁˁ˂˅ˆʹ ˁ˂ʯ˒ˀ ˃˂ʽ˂ʿʴˁʹ˝ˀϋ 

ȟʭʽʹˀ ˂ʮ˄ʭʸ˂ˀφ ʽʭˋʴ˅ˆʯʴˁˁ˂ ˄ʭʸ˄ʭʮ˂ˆʭˁˁʭ˝ ʭʺʳʴˁˆʹʽʭ ʹʰ˄ʭʴˆ ʽʿ˜ˋʴʯˇ˜ ˄˂ʿː ʯ 
˅˂ˊ˄ʭˁʴˁʹʹ ʹ ˃˂˃ˇʿ˝˄ʹʸʭˌʹʹ ʽˇʿːˆˇ˄ˁ˂ʰ˂ ˁʭ˅ʿʴʳʹ˝ϋ țˁʭ ʯ˒˅ˆˇ˃ʭʴˆ ˁʴ ˆ˂ʿːʽ˂ ˅˄ʴʳ˅ˆʯ˂ˀ 
ʯʹʸˇʭʿːˁ˂ʰ˂ ˂ˉ˂˄ˀʿʴˁʹ˝φ ˁ˂ ʹ ʯʭʷˁ˒ˀ ʹˁ˅ˆ˄ˇˀʴˁˆ˂ˀ ʽ˂ˀˀˇˁʹʽʭˌʹʹ ˀʴʷʳˇ 
˃˂ʽ˂ʿʴˁʹ˝ˀʹϋ Ȉ ˇ˅ʿ˂ʯʹ˝ˊ ʰʿ˂ʮʭʿʹʸʭˌʹʹφ ʽ˂ʰʳʭ ˆ˄ʭʳʹˌʹʹ ˅ˆʭʿʽʹʯʭ˜ˆ˅˝ ˅ ˇʰ˄˂ʸ˂ʺ 
ʸʭʮʯʴˁʹ˝φ ʯʹʸˇʭʿːˁ˒ʺ ˝ʸ˒ʽ ˃˂ˀ˂ʰʭʴˆ ʭʳʭ˃ˆʹ˄˂ʯʭˆː ʹˊ ʽ ˅˂ʯ˄ʴˀʴˁˁ˒ˀ ˄ʴʭʿʹ˝ˀφ ʳʴʿʭ˝ ʹˊ 
ʳ˂˅ˆˇ˃ˁ˒ˀʹ ʹ ˃˄ʹʯʿʴʽʭˆʴʿːˁ˒ˀʹ ʳʿ˝ ˂ʮˎʴ˅ˆʯʭϋ  

Ȓˁˆʴʰ˄ʭˌʹ˝ ʭʺʳʴˁˆʹʽʹ ʯ ˂ʮ˄ʭʸ˂ʯʭˆʴʿːˁ˒ʴ ˃˄˂ʰ˄ʭˀˀ˒φ ʰ˂˄˂ʳ˅ʽˇ˜ ˅˄ʴʳˇφ 
ˌʹˉ˄˂ʯ˒ʴ ˃ʿʭˆˉ˂˄ˀ˒ ʹ ʽˇʿːˆˇ˄ˁ˒ʴ ˀʴ˄˂˃˄ʹ˝ˆʹ˝ ˅˃˂˅˂ʮ˅ˆʯˇʴˆ ˄ʭʸʯʹˆʹ˜ ʹˁˆʴ˄ʴ˅ʭ ʽ 
˅ʯ˂ʹˀ ʽ˂˄ˁ˝ˀφ ˇʽ˄ʴ˃ʿʴˁʹ˜ ˁʭˌʹ˂ˁʭʿːˁ˂ʺ ʹʳʴˁˆʹˋˁ˂˅ˆʹ ʹ ˅˂ˌʹʭʿːˁ˂ʺ ˅˃ʿ˂ˋʶˁˁ˂˅ˆʹϋ 
ȇʿʭʰ˂ʳʭ˄˝ ʹ˅˃˂ʿːʸ˂ʯʭˁʹ˜ ˅˂ʯ˄ʴˀʴˁˁ˒ˊ ˆʴˊˁ˂ʿ˂ʰʹʺ ʹ ˗˅ˆʴˆʹˋʴ˅ʽʹ ˃˄˂˄ʭʮ˂ˆʭˁˁ˒ˊ 
ʯʹʸˇʭʿːˁ˒ˊ ˄ʴˍʴˁʹʺφ ˅ˆʭˁ˂ʯʹˆ˅˝ ʯ˂ʸˀ˂ʷˁ˒ˀ ʯʳ˂ˊˁ˂ʯʹˆː ˀ˂ʿ˂ʳʶʷː ˁʭ ʹʸˇˋʴˁʹʴ ˅ʯ˂ʴʺ 
ʹ˅ˆ˂˄ʹʹ ʹ ˃ʴ˄ʴʳʭˆː ˌʴˁˁ˂˅ˆʹ ʮˇʳˇˎʹˀ ˃˂ʽ˂ʿʴˁʹ˝ˀϋ 

Ȟ˂ˊ˄ʭˁʴˁʹʴ ˆʭʽʹˊ ˆ˄ʭʳʹˌʹʺφ ʽʭʽ ˍʴʷ˘˄ʴφ ˋʴ˄ʴʸ ʰ˄ʭˀ˂ˆˁ˂ʴ ʯʹʸˇʭʿːˁ˂ʴ 
˂ˉ˂˄ˀʿʴˁʹʴφ ˃˂ʸʯ˂ʿ˝ʴˆ ˅˂ʴʳʹˁʹˆː ˃˄˂ˍʿ˂ʴφ ˁʭ˅ˆ˂˝ˎʴʴ ʹ ʮˇʳˇˎʴʴφ ˇʽ˄ʴ˃ʿ˝˝ ˇˁʹʽʭʿːˁˇ˜ 
ʹʳʴˁˆʹˋˁ˂˅ˆː ˁʭ˄˂ʳʭ ʯ ˇ˅ʿ˂ʯʹ˝ˊ ʰʿ˂ʮʭʿːˁ˒ˊ ʹʸˀʴˁʴˁʹʺϋ 

 
ȞȜȒȞțȖ ȒȞȜțȘȩȑțȈȆȚȚȫȣ ȒȞȟțȤȚȒȖțȈ 

1. ȝʭˍʹʳ-ʭ-rȌʹˁφ ˆϋ Iφ ʽˁϋ Ίφ ΉΓΏΊυ ΊΓ 
2. Ȗ˂ʿːˌ˂ʯʭ ȍϋ Ȇϋ Țʭˌʹ˂ˁʭʿːˁ˂ʴ ʹ˅ʽˇ˅˅ˆʯ˂ ʹ ʳʹʸʭʺˁυ ˂ʮ˄ʭʸ˂ʯʭˆʴʿːˁ˒ʺ ʭ˅˃ʴʽˆφ ΊΈΉΒϋ 
3. Ȗˇ˅ʭˋʴʯʭ ȞϋȈϋ Ȓ˅˅ʿʴʳ˂ʯʭˁʹʴ ˉʹ˄ˀʴˁˁ˒ˊ ˅ˆʹʿʴʺ ˂ˆʴˋʴ˅ˆʯʴˁˁ˒ˊ ʰ˂˅ˇʳʭ˄˅ˆʯʴˁˁ˒ˊ 
˅ˆ˄ˇʽ˄ˆˇ˄ϋ  
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SECTION: MEDICAL SCIENCE  
 
 
 
ȠȌȖ 617.3 

ȇˇʰʭʴʯ˅ʽʹʺ Ȗ˂ˁ˅ˆʭˁˆʹˁ Ȇˁʭˆ˂ʿːʴʯʹˋ 
ʽʭˁʳʹʳʭˆ ˀʴʳʹˌʹˁ˅ʽʹˊ ˁʭˇʽφ ʳ˂ˌʴˁˆ ˁʭ ˃ʴˁ˅ʹʹ 

ϘȚ˂ʯʭ˝ Ȗʭˊ˂ʯʽʭφ Ƞʽ˄ʭʹˁʭϙ 
 

ȉȍȚȍȟȒȖȆ Ȓ ȝȶȌ ȒȑȈȍȞȟȚȫȣ ȠȤȏȚȫȣ-ȉȍȚȍȟȒȖțȈ Ȉ țȟȝȆȐȍȚȒȒ ȞȝȍȌȞȟȈ 
ȢȒȘȆȟȍȘȒȒ  

 
Ǽʷʷʸʼʣ˂ʯ˓ς Ǿ ʩʣʷʷʸʰν ʯʻʻʵʪʩʸʥʣʼʪʵˆʻʳʸʰ ʻʼʣʼˆʪν ʪʬ ʣʥʼʸʺʸʶν ʹʺʪʩʻʼʣʥʵʪʷˈ 

ʺʪʮʽʵˆʼʣʼˈ ʯ ʣʷʣʵʯʮν ʺʪʮʽʵˆʼʣʼʸʥ ʹʺʸʥʪʩʬʷʷʸʦʸ ʯʶν ʻʥʸʪʦʸ ʷʸʥʸʦʸ ʯʻʻʵʪʩʸʥʣʷʯ˓ν 
ʼʪʶʣʼʯˁʪʻʳʯ ʹʸʻʥ˓˄ʬʷʷʸʦʸν ʼʣʳʸʰν ʶʪʩʯʳʸ-ʤʯʸʵʸʦʯˁʪʻʳʸʰ ʷʣʽʳʪν ʳʣʳ ʦʪʷʪʼʯʳʣν ʯʻʼʸʺʯʯ 
ʪʬ ʺʣʮʥʯʼʯ˓ ʯ ʻʼʣʷʸʥʵʪʷʯ˓ν ʷʣʽˁʷˈˀ ʩʸʻʼʯʭʪʷʯʰν ʣ ʼʣʳʭʪν ʺ˓ʩʽ ʯʮʥʪʻʼʷˈˀ ʽˁʬʷˈˀ-
ʦʪʷʪʼʯʳʸʥν ʸʻʼʣʥʯʥ˃ʯˀ ʻʥʸʰ ʻʵʪʩν ʥ ʶʯʺʸʥʸʰ ʷʣʽʳʪν ʥ ʸʼʺʣʭʪʷʯʯ ʺʣʮʷʸʸʤʺʣʮʷˈˀ ʻʺʪʩʻʼʥ 
ʿʯʵʣʼʪʵʯʯ ϒ ʷʣ ʹʸˁʼʸʥˈˀ ʶʣʺʳʣˀν ʳʸʷʥʪʺʼʣˀ ʹʪʺʥʸʦʸ ʩʷ˓ ʯ ˀʽʩʸʭʪʻʼʥʪʷʷˈˀ 
ʶʣʺʳʯʺʸʥʣʷʷˈˀ ʳʸʷʥʪʺʼʣˀν ʹʸˁʼʸʥˈˀ ʤʵʸʳʣˀν ʥˈʹʽ˄ʪʷʷˈˀ ʺʣʮʷˈʶʯ ʻʼʺʣʷʣʶʯ ʶʯʺʣν 
ʺʣʮʷˈˀ ʦʸʩʸʥ ʥˈʹʽʻʳʣς ȕʪʳʻʼʸʥʣ˓ ˁʣʻʼˆ ʻʼʣʼˆʯν ʤʸʦʣʼʸ ʯ ʽʶʪʻʼʷʸν ʻʷʣʤʭʪʷʣ 
ʿʯʵʣʼʪʵʯʻʼʯˁʪʻʳʯʶʯ ʶʣʼʪʺʯʣʵʣʶʯν ʥ ʳʣˁʪʻʼʥʪ ʯʵʵ˒ʻʼʺʣ˂ʯʰν ʳʸʼʸʺˈʪ ʻʷʣʤʭʪʷˈν 
ʳʺʣʼʳʯʶʯ ʻʸʹʺʸʥʸʩʯʼʪʵˆʷˈʶʯ ʳʸʶʶʪʷʼʣʺʯ˓ʶʯ ʯ ʻʸʸʼʥʪʼʻʼʥʽ˒˄ʯʶʯ ʻʻˈʵʳʣʶʯν 
ʽʳʣʮˈʥʣ˒˄ʯʶʯ ʷʣ ʶʪʻʼʣ ʯˀ ʮʣʯʶʻʼʥʸʥʣʷʯ˓ ʥ ʯʷʼʪʺʷʪʼʪν ʻ ˂ʪʵˆ˒ ʻʸˀʺʣʷʪʷʯ˓ ʣʥʼʸʺʻʳʯˀ 
ʹʺʣʥν ʯˀ ʹʺʣʥʸʸʤʵʣʩʣʼʪʵʪʰς Ǿʻʪʦʸν ʥ ʩʣʷʷʸʰ ʯʻʻʵʪʩʸʥʣʼʪʵˆʻʳʸʰ ʻʼʣʼˆʪν ʪʬ ʣʥʼʸʺʸʶν 
ʹʺʪʩʻʼʣʥʵʪʷʣ 234 ʻʳʺʯʷ˃ʸʼ-ʳʸʯ́ʯ ʻʣʶˈˀ ʺʣʮʷʸʸʤʺʣʮʷˈˀ ʿʯʵʣʼʪʵʯʻʼʯˁʪʻʳʯˀ 
ʶʣʼʪʺʯʣʵʸʥν ʼʪʶʣʼʯˁʪʻʳʯ ʹʸʻʥ˓˄ʬʷʷˈˀ ʦʪʷʪʼʯʳʪν ʪʬ ʯʻʼʸʺʯʯ ʯ ʦʪʺʸ˓ʶς  

Kʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ʦʪʷʪʼʯʳʣν ʽˁʬʷˈʪ-ʦʪʷʪʼʯʳʯν ʿʸʺʶʽʵʣ ȂȐȌν ˀʺʸʶʸʻʸʶˈ ʯ ʯˀ 
ʻʼʺʸʪʷʯʪν ʿʯʵʣʼʪʵʯ˓ν ʹʸˁʼʸʥˈʪ ʶʣʺʳʯν ʹʸˁʼʸʥˈʪ ʳʸʷʥʪʺʼˈν ʹʸˁʼʸʥˈʪ ʤʵʸʳʯν ʻʳʺʯʷ˃ʸʼ-
ʳʸʹʯʯς  

Bugaevsky K.A. 
retired Asociate Professor  
(New Kakhovka, Ukraine) 

 
GENETICS AND A NUMBER OF FAMOUS GENETICISTS IN THE REFLECTION  

OF PHILATELY MEANS 
 

Annotation. In this research article, the author presents the results and analysis of 
the results of his new research, thematically devoted to such a medical and biological science 
as genetics, the history of its development and formation, scientific achievements, as well as a 
number of famous geneticists who left their mark on world science, in the reflection of various 
means of philately - on postage stamps, first-day covers and artistic stamped envelopes, postal 
blocks issued by different countries of the world, of different years of issue. The text part of 
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the article is richly and appropriately supplied with philatelic materials, as illustrations, which 
are supplied with brief accompanying comments and relevant links indicating the places of 
their borrowing on the Internet, in order to preserve the copyrights of their rightholders. In 
total, in this research article, its author presents 234 screenshot copies of a wide variety of 
philatelic materials, thematically dedicated to genetics, its history and heroes. 

Keywords: genetics, geneticists, DNA formula, chromosomes and their structure, 
philately, postage stamps, envelopes, postal blocks, screenshot copies.  

 
ȥʴʿː ˅ˆʭˆːʹ  
ȥʴʿː˜ ˁʭ˃ʹ˅ʭˁʹ˝ ˗ˆ˂ʺ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽ˂ʺ ˅ˆʭˆːʹφ ˝ʯʿ˝ʴˆ˅˝ ˅ˆ˄ʴˀʿʴˁʹʴ ʴʶ ʭʯˆ˂˄ʭφ 

˃˄ʴʳ˅ˆʭʯʹˆː ˄ʴʸˇʿːˆʭˆ˒ ˃˄˂ʯʴʳʶˁˁ˒ˊ ʹˀ ʹ˅˅ʿʴʳ˂ʯʭˁʹʺφ ʹ ʹˊ ʭˁʭʿʹʸφ ʽ˂ˆ˂˄˒ʴ 
ˆʴˀʭˆʹˋʴ˅ʽʹ ˃˂˅ʯ˝ˎʴˁ˒φ ˃˄ʴʳ˅ˆʭʯʿʴˁˁ˂˅ˆʹ ʹ ˂ʮˑʶˀˇ ʯ˒˃ˇˎʴˁˁ˒ˊ ʸʭ ˃˄˂ˍʴʳˍʹʴ ʰ˂ʳ˒φ ʯ 
˄ʭʸˁ˒ˊ ˅ˆ˄ʭˁʭˊ ˀʹ˄ʭφ ˅ʭˀ˒ˊ ˄ʭʸˁ˂˂ʮ˄ʭʸˁ˒ˊ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ ˀʭˆʴ˄ʹʭʿ˂ʯφ 
˃˂˅ʯ˝ˎʶˁˁ˒ˊ ʰʴˁʴˆʹʽʴφ ʽʭʽ ˂ʳˁ˂ʺ ʹʸ ʸˁʭˋʹˆʴʿːˁ˒ˊφ ˀʴʳʹʽ˂-ʮʹ˂ʿ˂ʰʹˋʴ˅ʽʹˊ ˁʭˇʽφ ʭ ˆʭʽʷʴφ 
˃˂˅ʯ˝ˎʶˁˁ˒ˊφ ˄˝ʳˇ ʹʸʯʴ˅ˆˁ˒ˊ ʯ ˀʹ˄ʴ ʹ ˄ʭʸˁ˒ˊ ˅ˆ˄ʭˁʭˊ ˀʹ˄ʭ ϛ ˇˋʶˁ˒ˊ-ʰʴˁʴˆʹʽ˂ʯφ 
ʽ˂ˆ˂˄˒ʴ ˂˅ˆʭʯʹʿʹ ˅ʯ˂ʺ ˁʭˇˋˁ˒ʺ ʹ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽʹʺ ʯʽʿʭʳφ ʯ ˀʹ˄˂ʯˇ˜ ˁʭˇʽˇϋ 

ȉʹ˃˂ˆʴʸʭ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝  
Ȉ ˃ʴ˄ʹ˂ʳ ˃˂ʳʰ˂ˆ˂ʯʽʹφ ʽ ˃˄˂ʯʴʳʴˁʹ˜ ˅ʯ˂ʴʰ˂ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝φ ʹ ˃˂˅ʿʴʳˇ˜ˎʴʰ˂ 

ˁʭ˃ʹ˅ʭˁʹ˝φ ˃˂ ˗ˆʹˀ ˀʭˆʴ˄ʹʭʿʭˀ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽ˂ʺ ˅ˆʭˆːʹφ ʴʶ ʭʯˆ˂˄˂ˀφ ʮ˒ʿʭ ʯ˒ʳʯʹˁˇˆʭ 
˄ʭʮ˂ˋʭ˝ ʰʹ˃˂ˆʴʸʭφ ˅ˇˆː ʽ˂ˆ˂˄˂ʺφ ʸʭʽʿ˜ˋʭʿʭ˅ː ʯ ˅ʿʴʳˇ˜ˎʴˀυ ʯ ˀʹ˄˂ʯ˒ˊ ˅˄ʴʳ˅ˆʯʭˊ 
ʽ˂ʿʿʴʽˌʹ˂ˁʹ˄˂ʯʭˁʹ˝, ʯ ˋʭ˅ˆˁ˂˅ˆʹφ ʯ ˀʹ˄˂ʯ˂ʺ ˉʹʿʭˆʴʿʹʹφ ʯ˂ ʯ˅ʶˀ ʴʶ ˄ʭʸˁ˂˂ʮ˄ʭʸʹʹφ 
˅ˇˎʴ˅ˆʯˇʴˆφ ʳ˂˅ˆʭˆ˂ˋˁ˂ ʮ˂ʿːˍ˂ʴ ˋʹ˅ʿ˂φ ˃˂ˋˆ˂ʯ˒ˊ ˀʭ˄˂ʽφ ˃˂ˋˆ˂ʯ˒ˊ ʽ˂ˁʯʴ˄ˆ˂ʯ ˃ʴ˄ʯ˂ʰ˂ 
ʳˁ˝ ʹ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ˊ ˀʭ˄ʽʹ˄˂ʯʭˁˁ˒ˊ ʽ˂ˁʯʴ˄ˆ˂ʯφ ˃˂ˋˆ˂ʯ˒ˊ ʮʿ˂ʽ˂ʯ ʹ ˃˂ˋˆ˂ʯ˒ˊ 
ˍˆʴˀ˃ʴʿʴʺ ˅˃ʴˌʹʭʿːˁ˂ʰ˂ ʰʭˍʴˁʹ˝ Ϙ˄ʭʸˁ˒ˊ ˅ˆ˄ʭˁ ˀʹ˄ʭ ʹ ˄ʭʸˁ˒ˊ ʰ˂ʳ˂ʯ ʹˊ ʯ˒˃ˇ˅ʽʭϙφ 
ʽ˂ˆ˂˄˒ʴ ˆʴˀʭˆʹˋʴ˅ʽʹ ˃˂˅ʯ˝ˎʴˁ˒φ ʽʭʽ ˅ʭˀ˂ʺφ ˀʴʳʹʽ˂-ʮʹ˂ʿ˂ʰʹˋʴ˅ʽ˂ʺ ˁʭˇʽʴ ϛ ʰʴˁʴˆʹʽʴφ ʴʶ 
ʹ˅ˆ˂˄ʹʹφ ˅ˆʭˁ˂ʯʿʴˁʹ˜ ʹ ˄ʭʸʯʹˆʹ˜φ ˁʭˇˋˁ˒ˀ ʳ˂˅ˆʹʷʴˁʹ˝ˀφ ʭ ˆʭʽʷʴφ ˇˋʶˁ˒ˀ ʹ 
ʹ˅˅ʿʴʳ˂ʯʭˆʴʿ˝ˀφ ʽ˂ˆ˂˄˒ʴφ ʯ ˄ʭʸˁ˒ʴ ʰ˂ʳ˒ ʹφ ʯ ˄ʭʸˁ˒ˊ ˅ˆ˄ʭˁʭˊ ˀʹ˄ʭφ ˅˂ʯʴ˄ˍʹʿʹ ˅ʯ˂ʹ 
ˁʭˇˋˁ˒ʴ ˂ˆʽ˄˒ˆʹ˝φ ʽ˂ˆ˂˄˒ʴ ˂ʮ˂ʰʭˆʹʿʹ ˀʹ˄˂ʯˇ˜ ˁʭˇʽˇφ ʹ ˃˄˂ʳʯʹˁˇʿʹ ˋʴʿ˂ʯʴˋʴ˅ˆʯʭφ ʯ 
˃˂ʸˁʭˁʹʹ ʸʭʽ˂ˁ˂ʯ ˃˄ʹ˄˂ʳ˒ϋ  

Mê ˂ʳ˒ ʹ ˀʭˆʴ˄ʹʭʿ˒ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝  
Ȉ ˃ʴ˄ʹ˂ʳ ˃˄˂ʯʴʳʴˁʹ˝ ˅ʯ˂ʴʰ˂ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝φ ʴʰ˂ ʭʯˆ˂˄φ ʭʽˆʹʯˁ˂ ʹ˅˃˂ʿːʸ˂ʯʭʿ ˀʴˆ˂ʳ 

ʿʹˆʴ˄ʭˆˇ˄ˁ˂-ʽ˄ʹˆʹˋʴ˅ʽ˂ʰ˂ ʭˁʭʿʹʸʭφ ʯ˅ʴˊφ ʳ˂˅ˆˇ˃ˁ˒ˊ ʴˀˇφ ʹ˅ˆ˂ˋˁʹʽ˂ʯ ʹˁˉ˂˄ˀʭˌʹʹφ ˃˂ 
ʹʸˇˋʭʴˀ˂ˀˇ ʯ˂˃˄˂˅ˇϋ Ȉ ˃ʴ˄ʯˇ˜ ˂ˋʴ˄ʴʳːφ ˅ ˃˂ˀ˂ˎː˜ ˃˂ʹ˅ʽ˂ʯ˒ˊ ˅ʹ˅ˆʴˀ ʹ ˄ʭʸˁ˒ˊ ˝ʸ˒ʽ˂ʯ 
ˀʹ˄ʭφ ʹˀ ʮ˒ʿ ʹ˅˃˂ʿːʸ˂ʯʭˁ ʹˁˆʴ˄ˁʴˆφ ʳʿ˝ ˃˂ʹ˅ʽʭφ ʽʭʽ ˆʴʽ˅ˆ˂ʯ˒ˊφ ˆʭʽ ʹ ʹʿʿ˜˅ˆ˄ʭˆʹʯˁ˒ˊ 
ˀʭˆʴ˄ʹʭʿ˂ʯφ ˃˂ ʹʸˇˋʭʴˀ˂ʺ ʹˀ ˆʴˀʴϋ Ȉ ˂˅ˁ˂ʯˁ˂ˀφ ʭʽˆʹʯˁ˂ ʹ˅˃˂ʿːʸ˂ʯʭʿʹ˅ːφ ʽʭʽ 
ˆʴˀʭˆʹˋʴ˅ʽʹʴφ ˆʭʽ ʹ ʹʿʿ˜˅ˆ˄ʭˆʹʯˁ˒ʴ ˀʭˆʴ˄ʹʭʿ˒φ ˁʭ ˀʴʳʹʽ˂-ʮʹ˂ʿ˂ʰʹˋʴ˅ʽʹˊ ʹ 
ʽ˂ʿʿʴʽˌʹ˂ˁˁ˒ˊφ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ ʹˁˆʴ˄ˁʴˆ-˅ʭʺˆʭˊ ʹ ˅ˆ˄ʭˁʹˌʭˊφ ˆʴˀʭˆʹˋʴ˅ʽʹ 
˃˂˅ʯ˝ˎʶˁˁ˒ˊ ʰʴˁʴˆʹʽʴφ ʹ˅ˆ˂˄ʹʹ ʴʶ ˄ʭʸʯʹˆʹ˝φ ʹ ˂ ʴʶ ʰʴ˄˂˝ˊφ ˇˋʶˁ˒ˊ ʹ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿ˝ˊϋ Ȉ 
ʳʭʿːˁʴʺˍʴˀφ ʯ˅ʴ ˃˂ʿˇˋʴˁˁ˒ʴ ˆʴʽ˅ˆ˂ʯ˒ʴ ʳʭˁˁ˒ʴφ ʮ˒ʿʹ ʹʸˇˋʴˁ˒ ʹ ˃˄˂ʭˁʭʿʹʸʹ˄˂ʯʭˁ˒φ 
˂ˆ˂ʮ˄ʭˁ˒ ˁʴ˂ʮˊ˂ʳʹˀ˒ʴ ʳʿ˝ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ ʹ ˅ˆʭˆːʹ ʳʭˁˁ˒ʴφ ʭ ʯ˅ʴ ˃˂ʿˇˋʴˁˁ˒ʴφ ʯ 
˄ʴʸˇʿːˆʭˆʴ ˃˄˂ʯʴʳʶˁˁ˂ʰ˂ ˃˂ʹ˅ʽʭφ ʹʿʿ˜˅ˆ˄ʭˆʹʯˁ˒ʴ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹʴ ˀʭˆʴ˄ʹʭʿ˒φ ʮ˒ʿʹ 
˅ʹ˅ˆʴˀʭˆʹʸʹ˄˂ʯʭˁ˒φ ˅ʰ˄ˇ˃˃ʹ˄˂ʯʭˁ˒ ʹφ ˃˄ʹ ˃˂ˀ˂ˎʹ ˅˃ʴˌʹʭʿːˁ˂ʺ ʽ˂ˀ˃ː˜ˆʴ˄ˁ˂ʺ 
˃˄˂ʰ˄ʭˀˀ˒φ ˃˄ʴ˂ʮ˄ʭʸ˂ʯʭˁ˒φ ʽʭʽ ʯ ˋʴ˄ˁ˂-ʮʴʿ˒ʴφ ˆʭʽ ʹ ʯ ˌʯʴˆˁ˒ʴφ ˅ʽ˄ʹˁˍ˂ˆ-ʽ˂˃ʹʹφ 
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˅ˆʭʯˍʹʴ ˅˂˃˄˂ʯ˂ʳʹˆʴʿːˁ˒ˀʹ ʹʿʿ˜˅ˆ˄ʭˌʹ˝ˀʹφ ʯ ˆʴʽ˅ˆʴ ʭʯˆ˂˄˅ʽ˂ʺ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽ˂ʺ 
˅ˆʭˆːʹϋ 

Ȉ˅ˆˇ˃ʿʴˁʹʴ  
Ȝ˄ʹ˅ˆˇ˃ʭ˝ ʽ ˅ʯ˂ʴʺ ˁ˂ʯ˂ʺ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽ˂ʺ ˅ˆʭˆːʴφ ʴʶ ʭʯˆ˂˄φ ˊ˂ˆʴʿ ʮ˒φ 

˂ʮˑʴʽˆʹʯˁ˂ ʸʭˀʴˆʹˆːφ ˋˆ˂ ˄ʭʮ˂ˆʭ˝ ˁʭʳ ˀʭˆʴ˄ʹʭʿʭˀʹ ˅ʯ˂ʴʰ˂ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝φ ˆʴˀʭˆʹˋʴ˅ʽʹ 
˃˂˅ʯ˝ˎʶˁˁ˂ʰ˂φ ʰʴˁʴˆʹʽʴφ ʽʭʽ ˂ʳˁ˂ʺ ʹʸ ʯʭʷˁ˒ˊ ʹ ʯ˅ʴˀʴ˄ˁ˂ ʯ˂˅ˆ˄ʴʮ˂ʯʭˁˁ˂ʺ ˀʴʳʹˌʹˁ˅ʽ˂ʺ 
ˁʭˇʽʴ ϖΉφ ΐΒϗφ ˃˄ʹˍʶʿ ʽ ʯ˒ʯ˂ʳˇφ ˋˆ˂ ʯ˅ʴ ʹˀʴ˜ˎʹʴ˅˝ ʯ ʴʰ˂ ˄ʭ˅˃˂˄˝ʷʴˁʹʹ 
ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽʹʴ ˀʭˆʴ˄ʹʭʿ˒φ ʮˇʳʴˆ ˁˇʷˁ˂ ˄ʭʸʳʴʿʹˆːφ ˁʭ ʳʯʴφ ʭ ʯ˂ʸˀ˂ʷˁ˂ ʹ ˆ˄ʹ ˋʭ˅ˆʹφ 
ˆʭʽ˂ʴ ʮ˂ʿːˍ˂ʴ ʽ˂ʿʹˋʴ˅ˆʯ˂φ ʽ˂ʿʿʴʽˌʹ˂ˁˁ˒ˊ ˀʭˆʴ˄ʹʭʿ˂ʯφ ˆ˄ˇʳˁ˂ ˄ʭʸˀʴ˅ˆʹˆː ʯ ˂ʳˁ˂ʺ 
ˆʴˀʭˆʹˋʴ˅ʽ˂ʺ ˅ˆʭˆːʴϋ Ȝ˂˗ˆ˂ˀˇφ ˃ʴ˄ʯ˂ʺ ʮˇʳʴˆ ˃˄ʴʳ˅ˆʭʯʿʴˁʭφ ˃ʴ˄ʯʭ˝ ˆʴˀʭˆʹˋʴ˅ʽʭ˝ ˅ˆʭˆː˝φ 
ˁʴ˃˂˅˄ʴʳ˅ˆʯʴˁˁ˂ ʽʭ˅ʭ˜ˎʭ˝˅˝ ʹ˅ˆ˂˄ʹʹ ʹ ˄ʭˁˁʹˀ ˗ˆʭ˃ʭˀ ˄ʭʸʯʹˆʹ˝ ʹ ˉ˂˄ˀʹ˄˂ʯʭˁʹ˝ 
ʰʴˁʴˆʹʽʹ ʹ ʿʹˍː ˄˝ʳˇ ʹʸʯʴ˅ˆˁ˒ˊ ˇˋʶˁ˒ˊ-ʰʴˁʴˆʹʽ˂ʯφ ʯˁʶ˅ˍʹˊφ ˁʴ˂ˌʴˁʹˀ˂ ʸˁʭˋʹˆʴʿːˁ˒ʺ 
ʯʽʿʭʳφ ʯ ʸʭʿ˂ʷʴˁʹʹ ʮʭʸ˂ʯ˒ˊ ˂˅ˁ˂ʯ ʯ ʰʴˁʴˆʹˋʴ˅ʽ˂ʺ ˁʭˇʽʴφ ʴʶ ˁʭˋʭˆʽ˂ʯφ ˃˂ˁ˝ˆʹʺ ʹ 
ˆʴ˄ˀʹˁ˂ʿ˂ʰʹʹφ ʭ ˆʭʽʷʴ ϛ ˀʴʳʹʽ˂-ʮʹ˂ʿ˂ʰʹˋʴ˅ʽʹˀ ˂˅ˁ˂ʯʭˀ ˃˄ʹˀʴˁʴˁʹ˝ ʰʴˁʴˆʹˋʴ˅ʽʹˊ 
ʸˁʭˁʹʺ ʯ ˀʴʳʹˌʹˁʴφ ˃˄ʹ ˃˄˂ˉʹʿʭʽˆʹʽʴφ ʳʹʭʰˁ˂˅ˆʹʽʴ ʹ ʿʴˋʴˁʹ˜φ ˄˝ʳʭ ʯ˄˂ʷʳʶˁˁ˒ˊ 
ʰʴˁʴˆʹˋʴ˅ʽʹˊ ʸʭʮ˂ʿʴʯʭˁʹʺϋ Ȉ ˃˂˅ʿʴʳˇ˜ˎʹˊ ˅ʯ˂ʹˊ ˅ˆʭˆː˝φ ʭʯˆ˂˄φ ˆʭʽʷʴ ˃˄ʴʳ˅ˆʭʯʹˆ 
˂˃˄ʴʳʴʿʶˁˁ˒ʴφ ˃˂˅ʿʴʳˇ˜ˎʹʴ ˗ˆʭ˃˒ ˅ˆʭˁ˂ʯʿʴˁʹ˝ ˀʹ˄˂ʯ˂ʺ ʰʴˁʴˆʹʽʹφ ʴˎʶφ ʳ˂˃˂ʿˁʹˆʴʿːˁ˂φ 
˄˝ʳ ʹʸʯʴ˅ˆˁ˒ˊ ˇˋʶˁ˒ˊ ʹ ˃˄ʭʽˆʹʽ˂ʯ-ʰʴˁʴˆʹʽ˂ʯφ ʹʸ ˄ʭʸˁ˒ˊ ˅ˆ˄ʭˁ ˀʹ˄ʭ ʹ ˄ʭʸˁ˒ˊ ʯ˄ʴˀʴˁˁ˒ˊ 
˃˄ʹˀʴˁʴˁʹʴ ʰʴˁʴˆʹʽʹ ʯ ʽʿ˂ˁʹ˄˂ʯʭˁʹʹφ ˅ʴʿː˅ʽ˂ˀ ˊ˂ʸ˝ʺ˅ˆʯʴ ʹ ʳ˄ˇʰʹˊ ˁʭˇˋˁ˒ˊ 
ʳʹ˅ˌʹ˃ʿʹˁʭˊϋ 

ț˅ˁ˂ʯˁʭ˝ ˋʭ˅ˆː ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝  
Țʭˋʭˆː ˅ʯ˂ʺ ˄ʭ˅˅ʽʭʸ ˂ ʰʴˁʴˆʹʽʴφ ˊ˂ˆʴʿ˂˅ː ʮ˒φ ˅ ˁʴʮ˂ʿːˍ˂ʺ ˃˂ʳʮ˂˄ʽʹ 

ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ ˀʭˆʴ˄ʹʭʿ˂ʯ Ϙ˃˂ˋˆ˂ʯ˒ʴ ˀʭ˄ʽʹφ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ʴ ˀʭ˄ʽʹ˄˂ʯʭˁˁ˒ʴ 
ʽ˂ˁʯʴ˄ˆ˒ ˃ʴ˄ʯ˂ʰ˂ ʳˁ˝φ ʽʭ˄ˆˀʭʽ˅ʹˀˇˀ˒φ ˃˂ˋˆ˂ʯ˒ʴ ˍˆʴˀ˃ʴʿ˝ ˅˃ʴˌʹʭʿːˁ˂ʰ˂ ʰʭˍʴˁʹ˝ϙφ 
˄ʭʸˁ˒ˊ ˅ˆ˄ʭˁ ˀʹ˄ʭ ʹ ˄ʭʸˁ˒ˊ ʰ˂ʳ˂ʯ ʯ˒˃ˇ˅ʽʭφ ˃˂˅ʯ˝ˎʶˁˁ˒ˊ ʴʶ ˂˅ˁ˂ʯ˂˃˂ʿ˂ʷˁʹʽˇφ ȓ˂ˊʭˁˇ 
ȉ˄ʴʰ˂˄ˇ șʴˁʳʴʿ˜ ϘΉΒΊΊ-ΉΒΓΎϙ ʹ ʴʰ˂ ˜ʮʹʿʴʺˁ˒ˀ ʳʭˆʭˀ ϖΉφ Ί-ΉΑφ ΐΒϗϋ Ȟ˃˄ʭʯʴʳʿʹʯ˂˅ˆʹ ˄ʭʳʹφ 
˅ʿʴʳˇʴˆ ˂ʮˑʴʽˆʹʯˁ˂ ˂ˆˀʴˆʹˆːφ ˋˆ˂ ˄ʭʸˁ˂˂ʮ˄ʭʸˁ˒ˊ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ ˀʭˆʴ˄ʹʭʿ˂ʯφ 
ˁʭ˅ˆ˂ʿːʽ˂ ˀˁ˂ʰ˂φ ˋˆ˂ ʹˊφ ʯ ʳ˂˅ˆʭˆ˂ˋˁ˂ ˃˂ʿˁ˂ʺ ˀ ʴ˄ʴφ ˊʯʭˆʹʿ˂ ʮ˒φ ˁʭ ʮ˂ʿːˍˇ˜ ʹ ˂ʮˑʶˀˁˇ˜ 
˅ˆʭˆː˜ ˃˂ ʹ˅ˆ˂˄ʹʹ ʰʴˁʴˆʹʽʴφ ˃˂˅ʯ˝ˎʶˁˁ˂ʺφ ˆ˂ʿːʽ˂ ˃ʭˀ˝ˆʹ ȓ˂ˊʭˁʭ ȉ˄ʴʰ˂˄ʭ șʴˁʳʴʿ˝φ ˋˆ˂ 
ˁʴ ˝ʯʿ˝ʴˆ˅˝ ˌʴʿː˜ ʹ ʸʭʳʭˋʴʺφ ʳʭˁˁ˂ʰ˂ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ϋ Ȇʯˆ˂˄˂ˀφ ˃˂ ʴʰ˂ ˇ˅ˀ˂ˆ˄ʴˁʹ˜φ ʮ˒ʿʭ 
ʯ˒ʮ˄ʭˁʭφ ʿʹˍː ˀʭʿʭ˝ ʹˊ ˋʭ˅ˆː ϛ ˃˂ˋˆ˂ʯ˒ʴ ˀʭ˄ʽʹφ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ʴ ˀʭ˄ʽʹ˄˂ʯʭˁˁ˒ʴ 
ʽ˂ˁʯʴ˄ˆ˒ ʹ ʽ˂ˁʯʴ˄ˆ˒ ˃ʴ˄ʯ˂ʰ˂ ʳˁ˝φ ʹ ˃˂ˋˆ˂ʯ˒ʴ ʮʿ˂ʽʹφ ʽʭ˄ˆˀʭʽ˅ʹˀˇˀ˒ ʹ ˃˂ˋˆ˂ʯ˒ʴ 
ˍˆʴˀ˃ʴʿ˝ ˅˃ʴˌʹʭʿːˁ˂ʰ˂ ʰʭˍʴˁʹ˝φ ˃˂ʳˋʶ˄ʽʹʯʭ˜ˎʭ˝ ˄ʭʸˁ˂˂ʮ˄ʭʸʹʴ ˄ʭʸʿʹˋˁ˒ˊφ 
ʽ˂ʿʿʴʽˌʹ˂ˁˁ˒ˊ ˀʭˆʴ˄ʹʭʿ˂ʯφ ˃˂˅ʯ˝ˎʶˁˁ˒ˊ ˗ˆ˂ˀˇ ʯʴʿʹʽ˂ˀˇ ˇˋʶˁ˂ˀˇϋ  
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ȝʹ˅ˇˁ˂ʽ Ήϋ Ȝ˂ʳʮ˂˄ʽʭ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ ˀʭˆʴ˄ʹʭʿ˂ʯφ ˃˂˅ʯ˝ˎʶˁˁʭ˝ ȉ˄ʴʰ˂˄ˇ 

șʴˁʳʴʿ˜  
 
Ȍʭʿʴʴφ ˁʭ ˄ʹ˅ˇˁʽʴ Ίφ ˃˄ʴʳ˅ˆʭʯʿʴˁʭ ʮ˂ʿːˍʭ˝ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʭ˝ ˃˂ʳʮ˂˄ʽʭ 

Ϙ˃˂ˋˆ˂ʯ˒ʴ ˀʭ˄ʽʹφ ʽ˂ˁʯʴ˄ˆ˒ ˃ʴ˄ʯ˂ʰ˂ ʳˁ˝ ʹ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ʴ ˀʭ˄ʽʹ˄˂ʯʭˁˁ˒ʴ ʽ˂ˁʯʴ˄ˆ˒φ 
˃˂˅ʯ˝ˎʶˁˁ˒ʴ ˇˋʶˁ˒ˀ ʰʴˁʴˆʹʽʭˀφ ʸʭˁʹˀʭʯˍʹˀ˅˝ ʹʸˇˋʴˁʹʴˀ ˅ˆ˄˂ʴˁʹ˝ ˊ˄˂ˀ˂˅˂ˀ ˋʴʿ˂ʯʴʽʭ 
ʹ ʯ˂˅˅˂ʸʳʭˁʹ˝ ˋʴʿ˂ʯʴˋʴ˅ʽ˂ʰ˂ ʰʴˁ˂ˀʭφ ˆʴʿʴˀʴ˄ʭ ʹ ˃˂˃˒ˆʽʭˀʹ ʹ˅ʽˇ˅˅ˆʯʴˁˁ˂ʰ˂ ˅˂ʸʳʭˁʹ˝ 
˄˝ʳʭ ʷʹʯ˂ˆˁ˒ˊ ʹ ˅ʴʿʴʽˌʹʴʺ ˅ʴʿː˅ʽ˂ˊ˂ʸ˝ʺ˅ˆʯʴˁˁ˒ˊ ˄ʭ˅ˆʴˁʹʺφ ʰʴˁˁ˂ʺ ˀ˂ʳʹˉʹʽʭˌʹʴʺ ʹˊφ 
ʹʸˁʭˋʭʿːˁ˂ʰ˂ ʰʴˁʴˆʹˋʴ˅ʽ˂ʰ˂ ˁʭʮ˂˄ʭφ ˅ˆ˂˄˂ˁˇ ʴʰ˂ ʹʸˀʴˁʴˁʹ˝ ʹ ˇʿˇˋˍʴˁʹ˝ ϖΉΒ-ΌΌϗϋ Ȱˆ˂ 
ˆʭʽʹʴφ ʯ˅ʴˀʹ˄ˁ˂ ʹʸʯʴ˅ˆˁ˒ʴ ˇˋʶˁ˒ʴφ ʽʭʽ ʿʭˇ˄ʴʭˆ Ț˂ʮʴʿʴʯ˅ʽ˂ʺ ˃˄ʴˀʹʹ ΉΓΏΓ ʰ˂ʳʭφ ʯ ˂ʮʿʭ˅ˆʹ 
ˉʹʸʹ˂ʿ˂ʰʹʹ ʹ ˀʴʳʹˌʹˁ˒φ Severo Ochoa; Michael Smith, Canadaϑ ʿʭˇ˄ʴʭˆ Ț˂ʮʴʿʴʯ˅ʽ˂ʺ 
˃˄ʴˀʹʹ ϘΊΈΉΏϙφ Prof. Dr. Aziz Sangar Ϙȟˇ˄ˌʹ˝ϙϑ ʿʭˇ˄ʴʭˆ Ț˂ʮʴʿʴʯ˅ʽ˂ʺ ˃˄ʴˀʹʹφ ʯ ˂ʮʿʭ˅ˆʹ 
ˉʹʸʹ˂ʿ˂ʰʹʹ ʹ ˀʴʳʹˌʹˁ˒ ϘΉΓΒΌϙφ Barbara McClintock, USA (1902-1992); Sir Jhon B. Gurdon; 
ʿʭˇ˄ʴʭˆ˒ Ț˂ʮʴʿʴʯ˅ʽ˂ʺ ˃˄ʴˀʹʹυ Shinya Yamanaka (2012);.  



Ϡjp=A«k ¯9WAk´WRW9 9V!eeAkSA¯ !k= ´«Ak=Sϡ 

SCIENCECENTRUM.PL   ISSUE 1(71)           ISBN 978-83-949403-3-1 
 

22 
 

    

 

  

  



Ϡjp=A«k ¯9WAk´WRW9 9V!eeAkSA¯ !k= ´«Ak=Sϡ 

SCIENCECENTRUM.PL   ISSUE 1(71)           ISBN 978-83-949403-3-1 
 

23 
 

  

  

  

  



Ϡjp=A«k ¯9WAk´WRW9 9V!eeAkSA¯ !k= ´«Ak=Sϡ 

SCIENCECENTRUM.PL   ISSUE 1(71)           ISBN 978-83-949403-3-1 
 

24 
 

  

  

  

    
ȝʹ˅ˇˁ˂ʽ Ίϋ Ȣʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʭ˝ ˃˂ʳʮ˂˄ʽʭφ ˃˂˅ʯ˝ˎʶˁˁʭ˝ ʰ˄ˇ˃˃ʴφ ʯ˅ʴˀʹ˄ˁ˂ ʹʸʯʴ˅ˆˁ˒ˊ 

ˇˋʶˁ˒ˊ ʰʴˁʴˆʹʽ˂ʯ 
 
Ȍʭʿʴʴφ ˁʭ ˆʴˀʭˆʹˋʴ˅ʽ˂ˀ ˄ʹ˅ˇˁʽʴ Όφ ˃˄ʴʳ˅ˆʭʯʿʴˁ˒ ˃˂ʳʮ˂˄ʽʹ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ 

ˀʭˆʴ˄ʹʭʿ˂ʯ Ϙ˃˂ˋˆ˂ʯ˒ʴ ˀʭ˄ʽʹφ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ʴ ˀʭ˄ʽʹ˄˂ʯʭˁˁ˒ʴ ʽ˂ˁʯʴ˄ˆ˒ ʹ ʽ˂ˁʯʴ˄ˆ˒ 
˃ʴ˄ʯ˂ʰ˂ ʳˁ˝φ ˃˂˅ʯ˝ˎʶˁˁ˒ʴ ˆʭʽʹˀ ʯ˅ʴˀʹ˄ˁ˂ ʹʸʯʴ˅ˆˁ˒ˀ ˇˋʶˁ˒ˀ ʰʴˁʴˆʹʽʭˀφ ʽʭʽυ Francis 
Crick; Jomes D. Watson ϛ ˂ ˃˄ʴʳʴʿʹʯˍʹʴ ˅ˆ˄ˇʽˆˇ˄ˇ ȌȚȖφ ʿʭˇ˄ʴʭˆ˒ Ț˂ʮʴʿʴʯ˅ʽ˂ʺ ˃˄ʴˀʹʹφ ʯ 
˂ʮʿʭ˅ˆʹ ˉʹʸʹ˂ʿ˂ʰʹʹ ʹ ˀʴʳʹˌʹˁ˒ ϘΉΓΏΌϙϑ jñż =đĶĈśŨĉĴ ϛ ˂˅ˁ˂ʯʭˆʴʿː ˀ˂ʿʴʽˇʿ˝˄ˁ˂ʺ 
ʰʴˁʴˆʹʽʹϑ Elizabeth Blackburn - ʿʭˇ˄ʴʭˆ Ț˂ʮʴʿʴʯ˅ʽ˂ʺ ˃˄ʴˀʹʹ ϘΊΈΈΓϙφ ʯ ˂ʮʿʭ˅ˆʹ 
ˉʹʸʹ˂ʿ˂ʰʹʹ ʹ ˀʴʳʹˌʹˁ˒φ ʸʭ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽʹʴ ˄ʭʮ˂ˆ˒φ ʯ ˂ʮʿʭ˅ˆʹ ˂ˆʽ˄˒ˆʹ˝ ˆʴʿʴˀʴ˄ʭ ϖΑΒ-
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80]; Andrew Fire ϛ ʿʭˇ˄ʴʭˆ Ț˂ʮʴʿʴʯ˅ʽ˂ʺ ˃˄ʴˀʹʹ ˃˂ ˉʹʸʹ˂ʿ˂ʰʹʹ ʹ ˀʴʳʹˌʹˁʴ ϘΊΈΈΐϙφ ʸʭ 
˅ʯ˂ʹ ˄ʭʮ˂ˆ˒φ ˃˂ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˜ ȝȚȖϑ American Geneticist Thomas Hunt Morgan (1866-1945) 
- Embryology and Genetics Chromosome Nobel Prize IN Medicine (1933); Jacques Monod, 
Physician Molecular, genetic control of enzyme, Genes Genetics, Biology, Nobel Prize; 
ʹ˅˃ʭˁ˅ʽʹʺ ˀ ˂ʿʴʽˇʿ˝˄ˁ˒ʺ ʮʹ˂ʿ˂ʰ - Margarita SALAS 1938 2019.  
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ȝʹ˅ˇˁ˂ʽ Όϋ Ȣʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʭ˝ ˃˂ʳʮ˂˄ʽʭφ ˃˂˅ʯ˝ˎʶˁˁʭ˝ ʰ˄ˇ˃˃ʴφ ʯ˅ʴˀʹ˄ˁ˂ ʹʸʯʴ˅ˆˁ˒ˊ 

ˇˋʶˁ˒ˊ ʰʴˁʴˆʹʽ˂ʯ 
 
Ȉ ˁʴʮ˂ʿːˍ˂ʺ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽ˂ʺ ˃˂ʳʮ˂˄ʽʴφ ˃˄ʴʳ˅ˆʭʯʿʴˁˁ˂ʺ ˁʭ ˄ʹ˅ˇˁʽʴ Ύφ ˃˂ʳʭˁ˒ 

ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹʴ ˀʭˆʴ˄ʹʭʿ˒ Ϙ˃˂ˋˆ˂ʯ˒ʴ ˀʭ˄ʽʹφ ʽ˂ˁʯʴ˄ˆ˒ ˃ʴ˄ʯ˂ʰ˂ ʳˁ˝ ʹ 
ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ʴ ˀʭ˄ʽʹ˄˂ʯʭˁˁ˒ʴ ʽ˂ˁʯʴ˄ˆ˒ϙφ ȞȞȞȝφ ȝ˂˅˅ʹʹ ʹ Ȇʮˊʭʸʹʹφ ˆʴˀʭˆʹˋʴ˅ʽʹ 
˃˂˅ʯ˝ˎʶˁˁ˒ʴφ ʹʸʯʴ˅ˆˁ˂ˀˇ ˇˋʶˁ˂ˀˇ-ʰʴˁʴˆʹʽˇφ ˃ʴ˄ʹ˂ʳʭ ȞȞȞȝ ϛ ʭʽʭʳʴˀʹʽˇφ Țʹʽ˂ʿʭ˜ 
Ȓʯʭˁ˂ʯʹˋˇ Ȉʭʯʹʿ˂ʯˇφ ˁʭ ʿʹˌʴʯ˂ʺ ˋʭ˅ˆʹ ʽ˂ˆ˂˄˒ˊφ ʹʸ˂ʮ˄ʭʷʶˁ ʴʰ˂ ˃˂˄ˆ˄ʴˆ ʹ ʳʭˆ˒ ʴʰ˂ ʷʹʸˁʹ 
(1887-1943) [43-51]ϋ Ȱˆ˂ˆ ˅˂ʯʴˆ˅ʽʹʺ ˇˋʶˁ˒ʺ ʰʴˁʴˆʹʽφ ˄ʭ˅ˆʴˁʹʴʯ˂ʳ ʹ ˅ʴʿʴʽˌʹ˂ˁʴ˄φ ʯˁʶ˅ ʯ 
ˀʹ˄˂ʯˇ˜ ˆʴ˂˄ʹ˜ ʹ ˃˄ʭʽˆʹʽˇφ ˂ˆʽ˄˒ˆ˒ʺ ʹ ˄ʭʸ˄ʭʮ˂ˆʭˁˁ˒ʺ ʸʭʽ˂ˁφ ˂ ʰ˂ˀ˂ʿ˂ʰʹˋʴ˅ʽʹˊ ˄˝ʳʭˊ 
ʯ ˁʭ˅ʿʴʳ˅ˆʯʴˁˁ˂ʺ ʹʸˀʴˁˋʹʯ˂˅ˆʹ ˂˄ʰʭˁʹʸˀ˂ʯ ϘΉΓΊΈϙφ ˍʹ˄˂ʽ˂ ˃˄ʹˀʴˁ˝˜ˎʹʺ˅˝ ʯ˂ ʯ˅ʶˀ 
ˀʹ˄ʴφ ʯ ˅ʴʿː˅ʽ˂ˀ ˊ˂ʸ˝ʺ˅ˆʯʴφ ˃˄ʹ ʯ˒˄ʭˎʹʯʭˁʹʹ ˅ʭˀ˒ˊ ˄ʭʸˁ˂˂ʮ˄ʭʸˁ˒ˊφ 
˅ʴʿː˅ʽ˂ˊ˂ʸ˝ʺ˅ˆʯʴˁˁ˒ˊ ʽˇʿːˆˇ˄ ʹ ʹˊ ʰʹʮ˄ʹʳ˂ʯφ ʯ ˋʭ˅ˆˁ˂˅ˆʹφ ˃˄ʹ ʯ˒˄ʭˎʹʯʭˁʹʹ ʸʴ˄ˁ˂ʯ˒ˊ 
ʽˇʿːˆˇ˄ϋ  
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ȝʹ˅ˇˁ˂ʽ Ύϋ Ȣʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʭ˝ ˃˂ʳʮ˂˄ʽʭφ ˃˂˅ʯ˝ˎʶˁˁʭ˝ ʹʸʯʴ˅ˆˁ˂ˀˇ ˅˂ʯʴˆ˅ʽ˂ˀˇ ʹ 

ˀʹ˄˂ʯ˂ˀˇ ˇˋʶˁ˂ˀˇ-ʰʴˁʴˆʹʽˇ Țʹʽ˂ʿʭ˜ Ȓʯʭˁ˂ʯʹˋˇ Ȉʭʯʹʿ˂ʯˇ  
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Țʭ ˆʴˀʭˆʹˋʴ˅ʽ˂ˀ ˄ʹ˅ˇˁʽʴ Ώφ ˂ˆʳʴʿːˁ˂ʺ ˃˂ʳʮ˂˄ʽ˂ʺφ ˃˄ʴʳ˅ˆʭʯʿʴˁ˒ 
ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹʴ ˀʭˆʴ˄ʹʭʿ˒ Ϙ˃˂ˋˆ˂ʯ˒ʴ ˀʭ˄ʽʹφ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ʴ ˀʭ˄ʽʹ˄˂ʯʭˁˁ˒ʴ 
ʽ˂ˁʯʴ˄ˆ˒φ ʽʭ˄ˆˀʭʽ˅ʹˀˇˀ˒φ ˃˂ˋˆ˂ʯ˒ʴ ʮʿ˂ʽʹϙφ ˁʭ ʿʹˌʴʯ˂ʺ ˋʭ˅ˆʹ ʽ˂ˆ˂˄˒ˊφ ʹʸ˂ʮ˄ʭʷʴˁ˒ 
ˀ˂ʿʴʽˇʿʭ ȌȚȖφ ʹ ʴʶ ʳʯ˂ʺˁʭ˝ ˅˃ʹ˄ʭʿːφ ʭ ˆʭʽʷʴ ϛ ́ ʸ˂ʮ˄ʭʷʴˁʹʴ ˊ˄˂ˀ˂˅˂ˀ ʹ ʹˊ ˅ˆ˄˂ʴˁʹ˝ ϖΏΊφ 
53, 71-73, 76, 77].  
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ȝʹ˅ˇˁ˂ʽ Ώϋ Ȣʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹʴ ˀʭˆʴ˄ʹʭʿ˒φ ˅ ʹʸ˂ʮ˄ʭʷʴˁʹʴˀ ˁʭ ˁʹˊ ʳʯ˂ʺˁ˂ʺ 

˅˃ʹ˄ʭʿʹ ȌȚȖ 
 
Ȍʭʿʴʴφ ˃ʴ˄ʴˊ˂ʳ˝ ʽ ˄ʭ˅˅ʽʭʸˇφ ˂ ˀʴ˅ˆʴ ʰʴˁʴˆʹʽʹφ ˅˄ʴʳʹ ʳ˄ˇʰʹˊ ʴ˅ˆʴ˅ˆʯʴˁˁ˒ˊ ˁʭˇˋˁ˒ˊ 

ˁʭ˃˄ʭʯʿʴˁʹʺφ ˊ˂ˆʴʿ˂˅ː ʮ˒ ˃˄ʴʳ˅ˆʭʯʹˆːφ ˆʭʽ˂ʴ ʴʶ ˃˄ʭʽˆʹˋʴ˅ʽ˂ʴφ ˁʴʹˀ˂ʯʴ˄ˁ˂ 
ʯ˂˅ˆ˄ʴʮ˂ʯʭˁˁ˂ʴ ˁʭ˃˄ʭʯʿʴˁʹʴφ ʽʭʽ ˀʴʳʹˌʹˁ˅ʽʭ˝ ʰʴˁʴˆʹʽʭϋ Ȝ˂ˀʹˀ˂ ˃˄˂ˋʴʰ˂φ 
ʸʭˁʹˀʭ˜ˎʭ˝˅˝ ʳʹʭʰˁ˂˅ˆʹʽ˂ʺ ʹ ʿʴˋʴˁʹʴˀφ ʯ˄˂ʷʳʶˁˁ˂ʺϒˁʭ˅ʿʴʳ˅ˆʯʴˁˁ˂ʺ ˃ʭˆ˂ʿ˂ʰʹʴʺ ʹ 
˄˝ʳ˂ˀ ʸʭʮ˂ʿʴʯʭˁʹʺφ ʽ˂ˆ˂˄˒ˊφ ʯ ˃˂˅ʿʴʳˁʹʴ ʳʴ˅˝ˆʹʿʴˆʹ˝φ ˅ˆʭˁ˂ʯʹˆ˅˝ ʯ˅ʶ ʮ˂ʿːˍʴ ʹ  
ʮ˂ʿːˍʴ ϖΐΏϗϋ ȟʭʽφ ʯ˂ ʯ˅ʶˀ ˀʹ˄ʴφ ˄ʭ˅ˆʶˆ ˋʹ˅ʿ˂ ʳʹʭʰˁ˂˅ˆʹ˄˂ʯʭˁˁ˒ˊ ˅ʿˇˋʭʴʯφ ˄˂ʳʹʯˍʹˊ˅˝ ˅ 
ʿʹˍˁʴʺφ ʳ˂˃˂ʿˁʹˆʴʿːˁ˂ʺ ˊ˄˂ˀ˂˅˂ˀ˂ʺ ȣ ʹʿʹ Ƞφ ʯ ˄ʴʸˇʿːˆʭˆʴ ˋʴʰ˂φ ˄˂ʷʳʭ˜ˆ˅˝ ʳʴˆʹφ ˅ 
˅ʹˁʳ˄˂ˀ˂ˀϒʮ˂ʿʴʸˁː˜ Ȍʭˇˁʭφ ʽ˂ˆ˂˄˒ʴ ʳ˂ʷʹʯʭ˜ˆφ ʯ ˄˝ʳʴ ˅ʿˇˋʭʴʯφ ʳ˂ ʯʸ˄˂˅ʿ˂ʰ˂ ʯ˂ʸ˄ʭ˅ˆʭϋ 
Ȱˆ˂ʺ ˃˄˂ʮʿʴˀʴ ʰʴˁʴˆʹˋʴ˅ʽ˂ʺ ʯ˄˂ʷʳʶˁˁ˂ʺ ˃ʭˆ˂ʿ˂ʰʹʹφ ʯ ˀʹ˄˂ʯ˂ʺ ˉʹʿʭˆʴʿʹʹφ ˆʭʽʷʴ 
ˇʳʴʿʴˁ˂ ʯˁʹˀʭˁʹʴϋ ȝ˝ʳ ˅ˆ˄ʭˁ ˀʹ˄ʭφ ˆʭʽʹʴφ ʽ ˃˄ʹˀʴ˄ˇφ ʽʭʽυ ȟˇ˄ˌʹ˝φ Ȓ˅˃ʭˁʹ˝φ Ȍʭˁʹ˝φ 
ȉʴ˄ˀʭˁʹ˝φ ȝˇˀ˒ˁʹ˝φ ȇ˂˅ˁʹ˝ ʹ ȉʴ˄ˌʴʰ˂ʯʹˁʭφ șʴʽ˅ʹʽʭφ ʯ˒˃ˇ˅ˆʹʿʹ ˅ʯ˂ʹ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹʴ 
ˀʭˆʴ˄ʹʭʿ˒ Ϙ˃˂ˋˆ˂ʯ˒ʴ ˀʭ˄ʽʹφ ˃˂ˋˆ˂ʯ˒ʴ ʮʿ˂ʽʹφ ʽ˂ˁʯʴ˄ˆ˒ ˃ʴ˄ʯ˂ʰ˂ ʳˁ˝ ʹ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ʴ 
ˀʭ˄̔́ ˄˂ʯʭˁˁ˒ʴ ʽ˂ˁʯʴ˄ˆ˒φ ˃˂ˋˆ˂ʯ˒ʴ ˂ˆʽ˄˒ˆʽʹϙφ ˆʴˀʭˆʹˋʴ˅ʽʹ ˃˂˅ʯ˝ˎʶˁˁ˒ʴ ʮʹ˂ˀʴʳʹˌʹˁʴ 
ʹ ʳʹʭʰˁ˂˅ˆʹʽʴ ʹ ʿʴˋʴˁʹ˜φ ˁʭ˅ʿʴʳ˅ˆʯʴˁˁ˒ˊφ ʰʴˁʴˆʹˋʴ˅ʽʹˊ ʸʭʮ˂ʿʴʯʭˁʹʺφ ʹ ʽ Ȍˁ˜ ʿ˜ʳʴʺφ 
ʮ˂ʿːˁ˒ˊ ˅ʹˁʳ˄˂ˀ˂ˀ Ȍʭˇˁʭϒˆ˄ʹ˅˂ˀʹʴʺφ ʹˊ ʷʹʸˁʹ ʹ ʮ˒ˆˇφ ˃˄ʴʳ˅ˆʭʯʿʴˁˁ˒ʴ ˁʭ ˄ʹ˅ˇˁʽʴ  
6 [54-67].  
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ȝʹ˅ˇˁ˂ʽ ΐϋ Ȣʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʭ˝ ˃˂ʳʮ˂˄ʽʭφ ˃˂˅ʯ˝ˎʶˁˁʭ˝ ʮ˂ʿːˁ˒ˀ ˅ ˅ʹˁʳ˄˂ˀ˂ˀ 

Ȍʭˇˁʭ ʹ ʮʹ˂ˀʴʳʹˌʹˁ˅ʽʹˀ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ˀ 
 
Ȉ ʸʭʽʿ˜ˋʴˁʹʴ ˗ˆ˂ʺ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽ˂ʺ ˅ˆʭˆːʹφ ˃˂˅ʯ˝ˎʶˁˁ˂ʺ ˄ʭʸˁ˒ˀ ʭ˅˃ʴʽˆʭˀ 

ʰʴˁʴˆʹʽʹ ʹ ʮʹ˂ˀʴʳʹˌʹˁ˅ʽʹˀ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ˀφ ˁʭ ˆʴˀʭˆʹˋʴ˅ʽ˂ˀ ˄ʹ˅ˇˁʽʴ Αφ ʭʯˆ˂˄˂ˀ 
˃˄ʴʳ˅ˆʭʯʿʴˁʭ ˁʴʮ˂ʿːˍʭ˝ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʭ˝ ˃˂ʳʮ˂˄ʽʭφ ˃˂˅ʯ˝ˎʶˁˁʭ˝ ˄˝ʳˇ ˄ʴʳʽʹˊ 
ˁʭ˅ʿʴʳ˅ˆʯʴˁˁ˒ˊ ʸʭʮ˂ʿʴʯʭˁʹʺ ʹ ˃ʭˆ˂ʿ˂ʰʹˋʴ˅ʽʹˊ ˅˂˅ˆ˂˝ˁʹʺφ ˆʭʽʹˊφ ʽʭʽυ ˅ʹˁʳ˄˂ˀ 
Ȉʹʿʿʴʮ˄ʭˁʳʭφ Ȇʿː˃˂˄ˆ-˅ʹˁʳ˄˂ˀφ ˉʴˁʹʿʽʴˆ˂ˁˇ˄ʹ˝ ϖΐΒ-70]. 
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ȝʹ˅ˇˁ˂ʽ Αϋ Ȣʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʭ˝ ˃˂ʳʮ˂˄ʽʭφ ˅ ˃˄ʴʳ˅ˆʭʯʿʴˁʹʴˀ ˁʭ ˁʹˊφ ˄˝ʳʭ 

ˁʭ˅ʿʴʳ˅ˆʯʴˁˁ˒ˊφ ˄ʴʳʽʹˊ ʰʴˁʴˆʹˋʴ˅ʽʹˊ ʸʭʮ˂ʿʴʯʭˁʹʺ 
 
Țʭ ˗ˆ˂ˀ ʸʭʽ˂ˁˋʴˁʭφ ʴˎʶ ˂ʳˁʭφ ʭʯˆ˂˄˅ʽʭ˝ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽʭ˝ ˅ˆʭˆː˝φ ˆʴˀʭˆʹˋʴ˅ʽʹ 

˃˂˅ʯ˝ˎʶˁˁʭ˝ ʰʴˁʴˆʹʽʴφ ʴʶ ʹ˅ˆ˂˄ʹʹφ ˅ˆʭˁ˂ʯʿʴˁʹ˜ ʹ ˄ʭʸʯʹˆʹ˜φ ʭ ˆʭʽʷʴφ ˄˝ʳˇ ʯ˅ʴˀʹ˄ˁ˂ 
ʹʸʯʴ˅ˆˁ˒ˊ ˇˋʶˁ˒ˊ ʹ ˃˄ʭʽˆʹʽ˂ʯ-ʰʴˁʴˆʹʽ˂ʯφ ʯ ˂ˆ˄ʭʷʴˁʹʹ ˄ʭʸˁ˒ˊ ʯʹʳ˂ʯ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ 
˅˄ʴʳ˅ˆʯϋ Ȇʯˆ˂˄˂ˀ ʰ˂ˆ˂ʯʹˆ˅˝ ʴˎʶ ˂ʳˁʭφ ˁ˂ʯʭ˝ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽʭ˝ ˅ˆʭˆː˝φ ˃˂˅ʯ˝ˎʶˁˁʭ˝ 
ʰʴˁʴʰˆʹʽʴ ʹ ʴʶ ˃˄ʭʽˆʹˋʴ˅ʽ˂ˀˇ ˃˄ʹˀʴˁʴˁʹ˜φ ʯ ˄ʭʸˁ˒ˊ ʯʹʳʭˊ ˁʭˇˋˁ˂ʺ ʹ ˃˄ʭʽˆʹˋʴ˅ʽ˂ʺ 
ʳʴ˝ˆʴʿːˁ˂˅ˆʹϋ 

Ȉ˒ʯ˂ʳ˒  
1. Ȇʯˆ˂˄ˇ ʳʭˁˁ˂ʺ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽ˂ʺ ˅ˆʭˆːʹφ ˇʳʭʿ˂˅ːφ ʯ ʳ˂˅ˆʭˆ˂ˋˁ˂ ˃˂ʿˁ˂ʺ ˀʴ˄ʴφ 

˃˄ʴʳ˅ˆʭʯʹˆː ˄ʴʸˇʿːˆʭˆ˒ ˃˄˂ʯʴʳʶˁˁ˂ʰ˂ ʹˀ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝φ ˃˂ʿˁ˂˅ˆː˜ ʯ˒˃˂ʿˁʹʯ ˌʴʿː ʹ 
ʸʭʳʭˋʹφ ˃˄˂ʯʴʳʶˁˁ˂ʰ˂ ʹˀ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ϋ 

2. ȟʭʽʷʴφ ʹˀ ˃˂ʿˁ˂˅ˆː˜ ˃˂ʳˆʯʴ˄ʷʳʴˁʭφ ˃˄ʴʳʿ˂ʷʴˁˁʭ˝ ʹˀφ ʯ ˁʭˋʭʿʴ ˃˄˂ʯʴʳʴˁʹ˝ 
˅ʯ˂ʴʰ˂ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝φ ʰʹ˃˂ˆʴʸʭ ˗ˆ˂ʺ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽ˂ʺ ˄ʭʮ˂ˆ˒ϋ 

3. Ȟ˂ʸʳʭˁˁ˒ʴ ʭʯˆ˂˄˂ˀ ˅ˆʭˆːʹφ ʹ ˃˄ʴʳʿ˂ʷʴˁˁ˒ʴφ ʯ ʽʭˋʴ˅ˆʯʴ ˆʴˀʭˆʹˋʴ˅ʽʹˊ 
ʹʿʿ˜˅ˆ˄ʭˌʹʺ ʯ ˆʴʽ˅ˆʴφ ˅ʽ˄ʹˁˍ˂ˆ-ʽ˂˃ʹʹ ˄ʭʸˁ˂˂ʮ˄ʭʸˁ˒ˊ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ ˀʭˆʴ˄ʹʭʿ˂ʯφ 
ʰʭ˄ˀ˂ˁʹˋˁ˂ ʹ ˇˀʴ˅ˆˁ˂φ ʯ˃ʹ˅ʭʿʹ˅ː ʯ ˆʴʽ˅ˆ ˅ˆʭˆːʹφ ʸˁʭˋʴˁʹˆʴʿːˁ˂ ˂ʮ˂ʰʭˆʹʯ ʹ ˇʽ˄ʭ˅ʹʯφ 
˃˄ʴʳ˅ˆʭʯʿʴˁˁ˒ʴ ʭʯˆ˂˄˂ˀ ˅ˆʭˆːʹφ ˀʭˆʴ˄ʹʭʿ˒ ˃˄˂ʯʴʳʶˁˁ˂ʰ˂ ʹˀ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ϋ 

4. Ȉ˅ʴʰ˂φ ʯ ʳʭˁˁ˂ʺ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽ˂ʺ ˅ˆʭˆːʴφ ˃˄ʴʳ˅ˆʭʯʿʴˁ˂ 234 ˅ʽ˄ʹˁˍ˂ˆ-ʽ˂˃ʹ,́ 
˄ʭʸʿʹˋˁ˒ˊ ˉʹʿʭˆʴʿʹ˅ˆʹˋʴ˅ʽʹˊ ˀʭˆʴ˄ʹʭʿ˂ʯφ ʹʸ ˄ʭʸˁ˒ˊ ˅ˆ˄ʭˁ ˀʹ˄ʭϋ 

 
ȞȜȒȞțȖ ȒȞȜțȘȩȑțȈȆȚȚȫȣ ȒȞȟțȤȚȒȖțȈ 

1. Bugaevsky KA. The scientific contribution of Gregor I. Mendel to world science, reflected in 
philately, phaleristics and philocarty. Biological Research - 2017: Collection of Scientific 
Materials of the VIII All-Ukrainian Scientific and Practical Conference. Zhytomyr, March 14-
Ήΐφ ΊΈΉΑϋ ȝŘϋ ΌΏΏ-358. 

2. Stamp: Gregor Mendel, 1822-1884 (Marshall Islands 2012) - TouchStamps 
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3. Ukraine 2023, Science, Great Naturalists, Biologist-Geneticist Gregor Johann Mendel, 
sheetlet of 6v 

4. 1984 Vaticano J. GREGOR MENDEL Serie di 2 valori su FDC Filagrano 
5. Austria Osterreich 1984 FDC Johann Gregor Mendel, German-Czech biologist, 

meteorologist, mathematician, Wien  
6. FDC - Gregor Mendel - Entdecker der Vererbungsgesetze 1984 Ersttag 
7. Sonderpostwertzeichen - 200 Geburtstag Gregor Mendel 
8. Vatikan 1984 Mi.Nr. 844/45, Gregor Johann Mendel / Vererbungsforscher - FDC Vatikan 

28.2.1984 
9. BRD 1984 Mi.Nr. 1199, Gregor Johann Mendel / Vererbungsforscher - FDC Bonn 12.01.1984 
10. BRD 1984 Mi.Nr. 1199, Gregor Johann Mendel / Vererbungsforscher - Maximum Card - 

Bonn 12.01.1984  
11. Portugal & FDC 150 Years of Inheritance Laws, Gregor Johann Mendel 2015 (8881) 
12. Vatican City Sc# 729-30: Gregor Mendel on FDC  
13. ̆ᴎ↕ Ợ 
14. Science,Gregor Johann Mendel,History,Mendelian genetics,Korea 2022  
15. Federal Republic - Germany Bonn 1984 / 100th Anniversary of the Death of Gregor Mendel,  
16. KPC3608: 200th Anniversary of the Birth of Gregor Mendel Ϛ Korea Stamp Society  
17. Science,Gregor Johann Mendel,History,Mendelian genetics,Korea 2022  
18. 4544 - 2011 First-Class Forever Stamp - American Scientists: Severo Ochoʭ 
19. USA3 #4544 ADDR PCS ARTCRAFT FDC American Scientists - Severo Ochoa | eBay  
20. ΐΈ ñŀŁş ¨śđĻħŁ kŁĈđĶ ñ ¯AÉA«p p9Vp!ϋ Oviedo, Asturias, 2019  
21. T71-075 ] Severo Ochoa Nobel Prize in Physiology or Medicine, China pre-paid card  
22. ESPAGNE, Chimie, Cinema, Severo Ochoa Y. Malaga, Malaga, 1994  
23. Spain 2013 - Nobel Prize 1959 Medicine - Severo Ochoa/Spain special prepaid cover 
24. GRUCOMI: Severo Ochoa en Luarca  
25. SEVERO OCHOA - PREMIO NOBEL 1959. Valdes, Asturias, 2016 
26. John Gurdon Biochemist Nobel Prize Medicine Bio Medical, Frog DNA Nuclear transfer, 

cloning  
27. Shinya Yamanaka Biochemist Nobel Prize Medicine Bio Medical, Rat DNA Nuclear transfer, 

cloning MS MNH 
28. Shinya Yamanaka Prize winner in Medicine 2012. Turda 2012. 
29. T72-100 ] Shinya Yamanaka Nobel Prize in Physiology or Medicine, China pre-paid card MS 

MNH  
30. T72-099 ] Sir John B. Gurdon Nobel Prize in Physiology or Medicine, China pre-paid card 
31. BV3451 NOBEL PRIZE, MEDICINE, JOHN GURDON, SPECIAL COVER, 2012, ROMANIA.  
32. Spain 2013 - Nobel Prize 2012 Medicine - John B.Gurdon/Canada special prepaid cover 
33. 3906 FDC - 2005 37c American Scientist: Barbara McClintock - Mystic Stamp Company 
34. Stamp: Francis Crick (Cinderellas 2006) ϛ TouchStamps  
35. How big and complex is our genetic code: A philately journey  
36. Lot Detail - DNA Scientists Francis Crick and James Watson Signed First Day Cover 

Honoring  
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37. 2087 HEALTH RESEARCH STAMP FIRST DAY OF ISSUE 5/17/1984, GAMM FIRST DAY 
COVER | eBay 

38. ȟ71-033 ] Thomas Hunt Morgan Nobel Prize in Physiology or Medicine, China pre-paid card  
39. Ukraine 2020, Nobel Prize Medicine, Scientist, Genetics, Thomas Hunt Morgan, 1v 
40. Spain 2013 - Nobel Prize 1933 Medicine - Thomas Hunt Morgan/United States special 

prepaid cover  
41. spain 2021 espagne Margarita SALAS 1938 2019 sciences Molecular Biology 1v mnh | eBay 
42. ¨śđşđļťñĉħłļ čđĶ şđĶĶŁ jñśģñśħťñ ¯ñĶñş - Filatelia Online 
43. Ukraine 2019, World Science, Biology Genetics Nikolay Vavilov, 1v 
44. Stamp: Birth Centenary of Nikolai I. Vavilov (1887-1943) (Soviet Union, USSR(Birth and 

Death 
45. [PDF] Diversity's Geographer: The Chronicles of Nikolai Vavilov 
46. Țʹʽ˂ʿʭʺ Ȉʭʯʹʿ˂ʯυ ˃˄˂ˍʿ˂ʴφ ˁʭ˅ˆ˂˝ˎʴʴ ʹ ʮˇʳˇˎʴʴ ˅ʴʿː˅ʽ˂ʰ˂ ˊ˂ʸ˝ʺ˅ˆʯʭ ȝ˂˅˅ʹʹ П Țʭˇʽʭ  
47. ΊΈΉΊ ȝ˂˅˅ʹ˝ ȜȖ ˅ ʿʹˆϋ 8 Ȟʭ˄ʭˆ˂ʯ ȇʭ˄ʴʿːʴˉ Ȇʽʭʳʴˀʹʽ ȚϋȒϋ Ȉʭʯʹʿ˂ʯ Ȟȉ  
48. ΉΓΒΑ ȖȜȌ ΉΈΈ ʿʴˆ ˅˂ ʳˁ˝ ˄˂ʷʳʴˁʹ˝ ȚϋȒϋȈʭʯʹʿ˂ʯʭ УΏΒΊΏ 
49. Ȉʭʯʹʿ˂ʯ Țʹʽ˂ʿʭʺ Ȓʯʭˁ˂ʯʹˋ ˁʭ ˃˂ˋˆ˂ʯ˂ˀ ʽ˂ˁʯʴ˄ˆʴ ΉΓΑΑ ʰ˂ʳʭ 
50. ȣșȖφ ȇ˂ˆʭˁʹʽφ ʰʴˁʴˆʹʽ ʹ ˅ʴʿʴʽˌʹ˂ˁʴ˄ ȚϋȒϋ Ȉʭʯʹʿ˂ʯϋ ΉΓΑΉ ʰϋ  
51. ΉΓΐΓϋΈΓ ȣșȖ ȞȞȞȝ У ΐΓ-ΐΈΒ Șʴˁʹˁʰ˄ʭʳ Ȓˁ˅ˆʹˆˇˆ ˄ʭ˅ˆʴˁʹʴʯ˂ʳ˅ˆʯʭ ʹˀϋ ȚϋȒϋ Ȉʭʯʹʿ˂ʯʭ  
52. Alex Jeffreys DNA Genetic Fingerprinting Benham Hand Signed FDC 
53. Timbre: 2001 L'ADN | WikiTimbres 
54. Stamp: International Year Of Children with Down Syndrome (AlgeriaMi:DZ 1848,Sn:DZ 

1712,Yt:DZ 1774,Sg:DZ 1869,WAD:DZ 008.17  
55. Stamp: World Congress - Downs Syndrome (SpainMi:ES 3358,Sn:ES 2919,Yt:ES 3091,Sg:ES 
56. Welt-Down-Syndrom-Tag: Sondermarke der Kroatischen Post in Bosnien-Herzegowina 
57. Greenisland FC - Happy World Down Syndrome Day... | Facebook 
58. Solidarity Seal, Inclusion of Down Syndrome People | Spain Stamps | Worldwide Stamps, 

Coins Banknotes and Accessories for Collectors | WOPA+ 
59. VśźñťşĴñ ŘŁšťñ jŁşťñś - World Down Syndrome Day 
60. Down Syndrome Daily: Down Syndrome Awareness Postage Stamp 
61. ¯Aeep¯ RW99Wqkυ =ĩñ jŨļčħñĶ ¯ĩļčśŁĻđ čđ =ŁŻļ 
62. AşŘñŀñ - Ίȃ 9đļťđļñśħŁ - 2023 - Correo - kȃ ΈΏΐΒΓ - PD - Sello solidario. Inclusion personas  
63. đşŘñŀñϋ şŁĈśđ ŘśħĻđś čħñϋ şħļčśŁĻđ čđ čŁŻļϋ 202 - Compra venta en todocoleccion 
64. tenerife navidad entero postal tarifaa sindrome - Compra venta en todocoleccion 
65. PDF] Medicine in stamps: history of Down syndrome through philately. | Semantic Scholar  
66. țld Down Syndrome Day,Medicine,Child,Globe,Romania,Mi.6505,TAB/ 
67. !ϋ !ťñĻñļφ Aϋ Aϋ ÉñťñļŁĤĶŨ-eŨťƄφ Sϋ ÌĨĶčĨśĨĻ jđčħĉħļđ ħļ şťñĻŘşυ ĦħşťŁśŽ ŁĢ =ŁŻļ şŽļčśŁĻđ 

through philately. 2012 Published in Journal of the Turkish-SđśĻñļχ 
68. 8ŨģñđźşĴŽ c!ϋ ´Ħđ ĦħşťŁśŽ ŁĢ ģđļđťħĉş Řśđşđļťđč ħļ ĉŁĶĶđĉťħĈĶđş Ļđñļşϋ ϥ´Ħđ jŁčđśļ ÊŁśĶč 

as a ResuĶť ŁĢ !ļťĦśŁŘŁģđļħĉ !ĉťħźħťŽϦυ ¨śŁĉđđčħļģş ŁĢ ťĦđ !ĶĶ-Ukrainian Scientific Internet 
Conference. Melitopol, Ukraina. October 10-12, 2017. Pp. 111-117. 

69. National Post issues new stamp dedicated to children with phenylketonuria 
70. World's First Alport Stamp Is Macedonian Mom's Latest Win Over Rare Disease 
71. Sold at Auction: Derek Jacobi, John Nettles, George Baker and PD Ja  
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72. Dna, The Double-Helix, Genes & Genetics - Page 2 - Stamp Community Forum  
73. The Secret of Life - Discovery of DNA - from Norvic Philatelics  
74. SPAIN. MAXICARD FIRST DAY. MARGARITA SALAS. BIOCHEMISTRY. LUARCA. 2021 
75. 2050408184 2003 SCOTT 2105A GIBBONS DX30 (XX) POSTFRIS MINT NEVER HINGED - 

GENETICS - DNA - BOOKLET PANE 
76. KOREA SOUTH FDC COVER 2007 YEAR GENETICS DNA HEALTH MEDICINE STAMPS 
77. SPAIN FDC COVER 2009 YEAR GENETIK HEALTH MEDICINE STAMPS 
78. T72-092 ] Elizabeth H. Blackburn Nobel Prize in Physiology or Medicine, China pre-paid 

card 
79. Spain 2013 - Nobel Prize 2009 Medicine - Elizabeth Blackburn/United States special 

prepaid cover 
80. Elizabeth Blackburn, Nobel Prize in Medicine, Co-discovered Telomerase DNA, Chemistry 

Decode ageing MNH 
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Ȗʭ˅˒ˀ Ȟʭʿˆʭˁʭˆ ȣʭˀʹˆ˂ʯˁʭφ ȇ˂ʿʭˆʮʴʽ Ȇʺʳʭˁʭ ȇʭʸʭ˄ʮʴʽ˧˒ʸ˒φ 
Ȗʴˁʷʴˀʴ˄ʰʴˁ˂ʯ Ȇʺˍˇʭʽ Ȗʴˁʷʴˀʴ˄ʰʴˁˇʿ˒ 
șʴʳʹˌʹˁ˅ʽʹʺ ˇˁʹʯʴ˄˅ʹˆʴˆ Ȗʭ˄ʭʰʭˁʳ˒ 

ϘȖʭ˄ʭʰʭˁʳ˒φ Ȗʭʸʭˊ˅ˆʭˁϙ 
 

ȰȜȒȌȍșȒțȘțȉȒȶ Ȓ ȢȆȖȟțȝȫ ȝȒȞȖȆ ȝȆȖȆ șțȘțȤȚțȓ ȐȍȘȍȑȫ Ȉ ȝȍȞȜȠȇȘȒȖȍ 
ȖȆȑȆȣȞȟȆȚ 

 
Ǽʷʷʸʼʣ˂ʯ˓ς Ǿ ʻʼʣʼˆʪ ʣʥʼʸʺˈ ʺʣʻʻʶʸʼʺʪʵʯ ˁʼʸ ̋ ʣʳ ʶʸʵʸˁʷˈʰ ʭʪʵʪʮˈ ʥ ʹʸʻʵʪʩʷʯʪ 

ʦʸʩˈ ʥʸ ʥʻʪʶ ʶʯʺʪν ʤˈʵʸ ʮʣʺʪʦʯʻʼʺʯʺʸʥʣʷʸ ͼνͽ ʶʯʵʵʯʸʷʣ ʷʸʥˈˀ ʻʵʽˁʣʪʥ ȓȏȆς ȓȏȆ 
ʮʣʷʯʶʣʪʼ ʹ˓ʼʸʪ ʶʪʻʼʸ ʹʸ ʹʺʯˁʯʷʪ ʻʶʪʺʼʷʸʻʼʯν ʷʣ ʻʪʦʸʩʷ˓˃ʷʯʰ ʩʪʷˆ ʮʣʷʯʶʣʪʼ ʸʩʷʸ ʯʮ 
ʥʪʩʽ˄ʯˀ ʶʪʻʼ ʥ ʻʼʺʽʳʼʽʺʪ ʮʣʤʸʵʪʥʣʪʶʸʻʼʯ ʯ ʻʶʪʺʼʷʸʻʼʯ ʸʼ ʮʵʸʳʣˁʪʻʼʥʪʷʷˈˀ 
ʷʸʥʸʸʤʺʣʮʸʥʣʷʯʰ ʻʺʪʩʯ ʭʪʷ˄ʯʷς 

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ʺʣʳ ʶʸʵʸˁʷʸʰ ʭʪʵʪʮˈν ʺʣʻʹʺʸʻʼʺʣʷʪʷʷʸʻʼˆν ʳʸʶʹʵʪʳʻ 
ʿʣʳʼʸʺʸʥ ʺʯʻʳʣν ʺʣʷʪʪ ʥˈ˓ʥʵʪʷʯʪν ʹʺʸʿʯʵʣʳʼʯʳʣς 

 
EPIDEMIOLOGY AND RISK FACTORS OF BREAST CANCER IN THE REPUBLIC  

OF KAZAKHSTAN 
 

Annotation. Annotation. In the article, the authors examined that breast cancer has 
been reported worldwide in recent years, 2.3 million new cases of breast cancer. Breast cancer 
ranks fifth in terms of mortality, and today it occupies one of the leading positions in the 
structure of morbidity and mortality from malignant neoplasms among women. 

Keywords: breast cancer, prevalence, complex of risk factors, early detection, 
prevention. 

 
ȑʭʮ˂ʿʴʯʭʴˀ˂˅ˆː ʹ ˅ˀʴ˄ˆˁ˂˅ˆː ˂ˆ ˂ˁʽ˂ʿ˂ʰʹˋʴ˅ʽʹˊ ʸʭʮ˂ʿʴʯʭˁʹʺ ʮ˒˅ˆ˄˂ ˄ʭ˅ˆˇˆ ʯ˂ 

ʯ˅ʴˀ ˀʹ˄ʴϋ Ȝ˄ʹ ˗ˆ˂ˀ ˃˄ʹˋʹˁ˒ ˁʴ˂ʳˁ˂ʸˁʭˋˁ˒φ ʹ ˝ʯʿ˝˜ˆ˅˝ ˅ʿʴʳ˅ˆʯʹʴˀφ ʽʭʽ ˅ˆʭ˄ʴˁʹ˝ 
ˁʭ˅ʴʿʴˁʹ˝φ ˆʭʽ ʹ ʴʰ˂ ˄˂˅ˆʭφ ʭ ˆʭʽʷʴ ʹʸˀʴˁʴˁʹ˝ ʯ ˄ʭ˅˃˄˂˅ˆ˄ʭˁʴˁˁ˂˅ˆʹ ʹ ˄ʭ˅˃˄ʴʳʴʿʴˁʹʹ 
˂˅ˁ˂ʯˁ˒ˊ ˉʭʽˆ˂˄˂ʯ ˄ʹ˅ʽʭ ˄ʭʸʯʹˆʹ˝ ˄ʭʽʭφ ˁʴʽ˂ˆ˂˄˒ʴ ʹʸ ʽ˂ˆ˂˄˒ˊ ˅ʯ˝ʸʭˁ˒ ˅ ˅˂ˌʹʭʿːˁ˂-
˗ʽ˂ˁ˂ˀʹˋʴ˅ʽʹˀ ˄ʭʸʯʹˆʹʴˀ 

Ȉ ˁʭ˅ˆ˂˝ˎʴʴ ʯ˄ʴˀ˝ ˄ʭʽ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ ϘȝșȐϙ ˝ʯʿ˝ʴˆ˅˝ ˁʭʹʮ˂ʿʴʴ ˋʭ˅ˆ˂ 
ʳʹʭʰˁ˂˅ˆʹ˄ˇʴˀ˒ˀ ʸʿ˂ʽʭˋʴ˅ˆʯʴˁˁ˒ˀ ˁ˂ʯ˂˂ʮ˄ʭʸ˂ʯʭˁʹʴˀ ʹ ʯʴʳˇˎʴʺ ˃˄ʹˋʹˁ˂ʺ ˅ˀʴ˄ˆʹ ϖΉϗϋ 
ȝʭʽ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ ϘȝșȐϙ - ʸʿ˂ʽʭˋʴ˅ˆʯʴˁˁʭ˝ ˂˃ˇˊ˂ʿː ʷʴʿʴʸʹ˅ˆ˂ʺ ˆʽʭˁʹ ˀ˂ʿ˂ˋˁ˂ʺ 
ʷʴʿʴʸ˒ϋ Ȣʭʽˆ˂˄˒φ ˃˂ʯ˒ˍʭ˜ˎʹʴ ˄ʹ˅ʽ ˄ʭʸʯʹˆʹ˝ ˄ʭʽʭ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒φ ˃˄ʹˁ˝ˆ˂ ˁʭʸ˒ʯʭˆː 
ˉʭʽˆ˂˄ʭˀʹ ˄ʹ˅ʽʭφ ʭ ʷʴˁˎʹˁφ ʽ˂ˆ˂˄˒ʴ ˃˂ʳʯʴ˄ʷʴˁ˒ ʯʿʹ˝ˁʹ˜ ˗ˆʹˊ ˉʭʽˆ˂˄˂ʯ - ʰ˄ˇ˃˃˒ 
˄ʹ˅ʽʭϋ 

Ȇˁʭʿʹʸ ʿʹˆʴ˄ʭˆˇ˄˒ ˃˂ʽʭʸʭʿφ ˋˆ˂ ʯ ˃˂˅ʿʴʳˁʴʴ ʯ˄ʴˀ˝ ˅ʭˀ˒ʴ ʯ˒˅˂ʽʹʴ ˃˂ʽʭʸʭˆʴʿʹ 
˅ˀʴ˄ˆˁ˂˅ˆʹ ˂ˆ ȝșȐ ʸʭ˄ʴʰʹ˅ˆ˄ʹ˄˂ʯʭˁ˒ ʯ ȑʭ˃ʭʳˁ˂ʺ Ȇˉ˄ʹʽʴφ Ȝ˂ʿʹˁʴʸʹʹφ Ȗʭ˄ʹʮ˅ʽ˂ˀ 
ʮʭ˅˅ʴʺˁʴ ϖ2ϗϋ Țʭ ˉ˂ˁʴ ˂ʮˎʴʰ˂ ˄˂˅ˆʭ ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ˁʭ˅ʴʿʴˁʹ˝ ˄ʭʽ˂ˀ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ 
ʯ ʹˁʳˇ˅ˆ˄ʹʭʿːˁ˂ ˄ʭʸʯʹˆ˒ˊ ˅ˆ˄ʭˁʭˊ ˀʹ˄ʭφ ˂ˆˀʴˋʭʴˆ˅˝ ˇˀʴ˄ʴˁˁ˒ʺ ˄˂˅ˆ ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ʯ 
ˀˁ˂ʰʹˊ ˅ˆ˄ʭˁʭˊ ȍʯ˄˂˃˒φ țʽʴʭˁʹʹϋ 
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Ȓ˅˅ʿʴʳ˂ʯʭˁʹ˝ ˃˂ ˗˃ʹʳʴˀʹ˂ʿ˂ʰʹʹ ȝșȐ ˃˄˂ʯ˂ʳʹʿʹ˅ː ʯ ˄ʭʸˁ˒ˊ ˄ʴʰʹ˂ˁʭˊ ˀʹ˄ʭ ˅ 
ˇˋʴˆ˂ˀ ˄ʭʸʿʹˋˁ˒ˊ ˗ʽʸ˂ʰʴˁˁ˒ˊ ʹ ˗ˁʳ˂ʰʴˁˁ˒ˊ ˉʭʽˆ˂˄˂ʯϋ Ȝ˄ʹ ˗ˆ˂ˀφ ʮ˒ʿʹ ˂˅ʯʴˎʴˁ˒ 
ʯ˂˃˄˂˅˒ ˅ʯ˝ʸʹ ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ʹ ˅ˀʴ˄ˆˁ˂˅ˆʹ ˂ˆ ȝșȐ ˅ ʰʴˁʴˆʹˋʴ˅ʽʹˀʹφ ʰ˂˄ˀ˂ˁʭʿːˁ˒ˀʹφ 
ʮʹ˂ˊʹˀʹˋʴ˅ʽʹˀʹ ˉʭʽˆ˂˄ʭˀʹφ ˉʭʽˆ˂˄ʭˀʹ ˄ʴ˃˄˂ʳˇʽˆʹʯˁ˂ʰ˂ ʸʳ˂˄˂ʯː˝ ʹ ʭˁʭˀˁʴʸʭφ 
˃ʹˆʭˁʹ˝φ ˀ˂˄ˉ˂ˀʴˆ˄ʹˋʴ˅ʽʹˀʹ ˉʭʽˆ˂˄ʭˀʹφ ˃˄ʴʳˍʴ˅ˆʯˇ˜ˎʴʺ ˅˂ˀʭˆʹˋʴ˅ʽ˂ʺ ˃ʭˆ˂ʿ˂ʰʹʴʺφ 
˅˂ˌʹʭʿːˁ˂-ʳʴˀ˂ʰ˄ʭˉʹˋʴ˅ʽʹˀʹφ ˀʴʳʹʽ˂-ʰʴ˂ʰ˄ʭˉʹˋʴ˅ʽʹˀʹ ʹ ˃˄˂ˋʹˀʹ ˉʭʽˆ˂˄ʭˀʹϋ 

Ȝ˄ʹˋʹˁ˒ ʹ ˀʴˊʭˁʹʸˀ˒ ˄ʭʸʯʹˆʹ˝ ˄ʭʽʭ ˃˂ʽʭ ˃˂ʿˁ˂˅ˆː˜ ˁʴ ˄ʭ˅ʽ˄˒ˆ˒φ ʭ 
˗˃ʹʳʴˀʹ˂ʿ˂ʰʹˋʴ˅ʽʹʴ ʳʭˁˁ˒ʴ ˃˂ ʹʸˇˋʴˁʹ˜ ˄˂ʿʹ ʯ˒ˍʴ˃ʴ˄ʴˋʹ˅ʿʴˁˁ˒ˊ ˉʭʽˆ˂˄˂ʯ ʯ 
˗ˆʹ˂ʿ˂ʰʹʹ ȝșȐ ˃˄˂ˆʹʯ˂˄ʴˋʹʯ˒ ϖΌϗϋ Ȝ˄˂ʮʿʴˀʭ ˗˃ʹʳʴˀʹ˂ʿ˂ʰʹʹ ȝșȐ ʽ˄ʭʺˁʴ ʭʽˆˇʭʿːˁʭ 
ʳʿ˝ Ȗʭʸʭˊ˅ˆʭˁʭ ˃˂ ˅ʿʴʳˇ˜ˎʹˀ ˃˄ʹˋʹˁʭˀυ ʸˁʭˋʹˆʴʿːˁʭ˝ ˄ʭ˅˃˄˂˅ˆ˄ʭˁʶˁˁ˂˅ˆː ʳʭˁˁ˂ʰ˂ 
ʸʭʮ˂ʿʴʯʭˁʹ˝ ˅˄ʴʳʹ ʷʴˁ˅ʽ˂ʰ˂ ˁʭ˅ʴʿʴˁʹ˝ ˅ˆ˄ʭˁ˒ ˄ʴ˃˄˂ʳˇʽˆʹʯˁ˂ʰ˂ ʹ ˆ˄ˇʳ˂˅˃˂˅˂ʮˁ˂ʰ˂ 
ʯ˂ʸ˄ʭ˅ˆʭφ ˃˂-˃˄ʴʷˁʴˀˇ ʯ˒˅˂ʽʹʺ ˇ˄˂ʯʴˁː ʸʭ˃ˇˎʴˁˁ˂˅ˆʹ ʸʭʮ˂ʿʴʯʭˁʹ˝ ˃˄ʹ ʴʰ˂ ʯ˒˝ʯʿʴˁʹʹφ 
˂˅ʿ˂ʷˁ˝˜ˎʹʺ ˗ˉˉʴʽˆʹʯˁ˂˅ˆː ʿʴˋʴˁʹ˝φ ʭ ˆʭʽʷʴ ʯ˒˅˂ʽʭ˝ ˅ˀʴ˄ˆˁ˂˅ˆːϋ  

Ȉ ˅ʯ˂ʹˊ ʳʴʺ˅ˆʯʹ˝ˊ ˃˂ ˅ˁʹʷʴˁʹ˜ ˅ˀʴ˄ˆˁ˂˅ˆʹ ˂ˆ ˄ʭʽʭφ ʯ ˆ˂ˀ ˋʹ˅ʿʴ ˂ˆ ȝșȐφ 
˂˄ʰʭˁʹʸʭˌʹʹ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ Ȗʭʸʭˊ˅ˆʭˁʭ ˄ˇʽ˂ʯ˂ʳ˅ˆʯˇ˜ˆ˅˝ ˇˆʯʴ˄ʷʳʶˁˁ˒ˀ 
˃˂˅ˆʭˁ˂ʯʿʴˁʹʴˀ Ȝ˄ʭʯʹˆʴʿː˅ˆʯʭ Ȗ˂ˀ˃ʿʴʽ˅ˁ˒ˀ ˃ʿʭˁ˂ˀ ˃˂ ʮ˂˄ːʮʴ ˅ ˂ˁʽ˂ʿ˂ʰʹˋʴ˅ʽʹˀʹ 
ʸʭʮ˂ʿʴʯʭˁʹ˝ˀʹ ˁʭ ΊΈΉΒ ϛ ΊΈΊΊ ʰ˂ʳ˒ Ϙ˃˂˅ˆʭˁ˂ʯʿʴˁʹʴ Ȝ˄ʭʯʹˆʴʿː˅ˆʯʭ ȝʴ˅˃ˇʮʿʹʽʹ 
Ȗʭʸʭˊ˅ˆʭˁ ˂ˆ ΊΓ ʹ˜ˁ˝ ΊΈΉΒ ʰ˂ʳʭ УΌΓΏϙφ ˃˄ʴʳˇ˅ˀʭˆ˄ʹʯʭ˜ˎʹˀ ˄˝ʳ ˉʹˁʭˁ˅˂ʯ˂ 
˂ʮʴ˅˃ʴˋʴˁˁ˒ˊ ˀʴ˄ ˃˂ ˅˂ʯʴ˄ˍʴˁ˅ˆʯ˂ʯʭˁʹ˜ ʹ ˄ʭʸʯʹˆʹ˜ ˅ʿˇʷʮ˒φ ˃ʴ˄ʴ˅ˀ˂ˆ˄ˇ ˅ˆʭˁʳʭ˄ˆ˂ʯ 
ʿʴˋʴˁʹ˝φ ˀʴʷ˅ʴʽˆ˂˄ʭʿːˁ˂ˀˇ ˃˂ʳˊ˂ʳˇ ʽ ˃˄˂ˉʹʿʭʽˆʹʽʴ ʯ˅ʴˊ ʯʹʳ˂ʯ ˄ʭʽʭϋ  

Ƞ˄˂ʯʴˁː ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ȝșȐ ʸʭʯʹ˅ʹˆ ˂ˆ ʳ˂˅ˆˇ˃ˁ˂˅ˆʹ ʹ ʽʭˋʴ˅ˆʯʭ 
ʳʹʭʰˁ˂˅ˆʹˋʴ˅ʽ˂ʺ ˃˂ˀ˂ˎʹφ ˂˄ʰʭˁʹʸʭˌʹʹ ˂ˁʽ˂˅ʽ˄ʹˁʹˁʰʭφ ʽʭˋʴ˅ˆʯʭ ˃˂˅ʿʴʳˇ˜ˎʴʰ˂ 
ˁʭʮʿ˜ʳʴˁʹ˝ ʹ ʿʴˋʴˁʹ˝ ʮ˂ʿːˁ˂ʰ˂ϋ Ȉ Ȗʭʸʭˊ˅ˆʭˁʴ ˃˂ʽʭʸʭˆʴʿʹ ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ȝșȐ ʹˀʴ˜ˆ 
ʸˁʭˋʹˆʴʿːˁ˒ʺ ˄ʭʸˀʭˊ ˃˂ ˄ʴʰʹ˂ˁʭˀ ˅ˆ˄ʭˁ˒υ ˂ˆ ˀʭʽ˅ʹˀʭʿːˁ˂ʰ˂ ʯ ΊΈΉΒ ʰ˂ʳˇ ʯ Ȟʴʯʴ˄˂-
Ȗʭʸʭˊ˅ˆʭˁ˅ʽ˂ʺ ˂ʮʿʭ˅ˆʹ ϘΎΌφΐЏ ʳ˂ ˀʹˁʹˀʭʿːˁ˂ʰ˂ ϘΒφΊЏϙ ʯ ȟˇ˄ʽʴ˅ˆʭˁ˅ʽ˂ʺ ˂ʮʿʭ˅ˆʹϋ Ȗʭʽ ʹ 
ʯ˂ ʯ˅ʶˀ ˀʹ˄ʴφ ˇ˄˂ʯʴˁː ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ȝșȐ ʸˁʭˋʹˆʴʿːˁ˂ ʯʭ˄ːʹ˄ˇʴˆ ˃˂ ʯ˂ʸ˄ʭ˅ˆˇϋ Ȇˁʭʿʹʸ 
ʯ˂ʸ˄ʭ˅ˆˁ˂ʰ˂ ˅˂˅ˆʭʯʭ ʸʭʮ˂ʿʴʯˍʹˊ ȝșȐ ʷʴˁˎʹˁ ʯ ʳʭˁˁ˂ˀ ˃˝ˆʹʿʴˆʹʹ ʳʴˀ˂ˁ˅ˆ˄ʹ˄ˇʴˆ 
ʸˁʭˋʹˆʴʿːˁ˒ʺ ˄˂˅ˆ ˋʹ˅ʿʭ ˅ʿˇˋʭʴʯφ ˁʭˋʹˁʭ˝ ˅ ʯ˂ʸ˄ʭ˅ˆˁ˂ʺ ʽʭˆʴʰ˂˄ʹʹ ΌΈ-ΌΓ ʿʴˆ ʹ ʳʭʿʴʴφ 
ʳ˂˅ˆʹʷʴˁʹʴ ˀʭʽ˅ʹˀˇˀʭ ʯ ʯ˂ʸ˄ʭ˅ˆʴ ΏΈ-ΏΓ ʿʴˆ Ϙ˅ˇˀˀʭ˄ˁ˂ ʸʭ Ώ ʿʴˆ ϛ ΐ ΓΑΓ ˅ʿˇˋʭʴʯφ ʹʿʹ ΌΉφΎЎ 

Țʭʹʮ˂ʿʴʴ ʯ˒˅˂ʽʹʺ ˇ˄˂ʯʴˁː ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ȝșȐ ˅ ΊΈΉΎ ˃˂ ΊΈΉΑ ʰ˂ʳ˒ ˃˄ʹˊ˂ʳʹʿ˅˝ 
ˁʭ ʯ˂ʸ˄ʭ˅ˆˁˇ˜ ʽʭˆʴʰ˂˄ʹ˜ ʷʴˁˎʹˁ ΏΈ-ΏΓ ʿʴˆφ ʯ ΊΈΉΒ ʰ˂ʳˇ ϛ ˁʭ ʯ˂ʸ˄ʭ˅ˆˁˇ˜ ʽʭˆʴʰ˂˄ʹ˜ 
ʷʴˁˎʹˁ 60-ΐΓ ʿʴˆϋ Ȉ ʯ˂ʸ˄ʭ˅ˆˁ˂ʺ ʽʭˆʴʰ˂˄ʹʹ ʳ˂ ΊΈ ʿʴˆ ˂ˆˀʴˋʭʿʹ˅ː ʴʳʹˁʹˋˁ˒ʴ ˅ʿˇˋʭʹ 
ʸʭʮ˂ʿʴʯʭˁʹ˝ϋ țʮ˒ˋˁ˒ʺφ ʹʿʹ ʰ˄ˇʮ˒ʺ ˃˂ʽʭʸʭˆʴʿː ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ȝșȐ ʷʴˁ˅ʽ˂ʰ˂ 
ˁʭ˅ʴʿʴˁʹ˝ ˁʴ˅ʽ˂ʿːʽ˂ ˂ˆʿʹˋʭʴˆ˅˝ ˂ˆ ˇ˄˂ʯˁ˝ ˅ˆʭˁʳʭ˄ˆʹʸʹ˄˂ʯʭˁˁ˂ʰ˂ ˃˂ʽʭʸʭˆʴʿ˝φ 
˃˂ʸʯ˂ʿ˝˜ˎʴʰ˂ ˅˂˃˂˅ˆʭʯʿ˝ˆː ˇ˄˂ʯʴˁː ʹ ʳʹˁʭˀʹʽˇ ˃˂ʽʭʸʭˆʴʿ˝ ʮʴʸ ʯʿʹ˝ˁʹ˝ ʯ˂ʸ˄ʭ˅ˆˁ˂ʰ˂ 
˅˂˅ˆʭʯʭ ʸʭʮ˂ʿʴʯˍʹˊ ʷʴˁˎʹˁϋ  

ȇ˂ʿːˍʹˁ˅ˆʯ˂ ʭʯˆ˂˄˂ʯ ϖ3ϗ ˂ˆˀʴˋʭ˜ˆφ ˋˆ˂ ʳ˂ ΉΈЎ ʯ˅ʴˊ ˅ʿˇˋʭʴʯ ȝșȐ ʹˀʴ˜ˆ 
ˁʭ˅ʿʴʳ˅ˆʯʴˁˁˇ˜ ˃˄ʹ˄˂ʳˇϋ Ȇʯˆ˂˄˒ ˃˂ʽʭʸ˒ʯʭ˜ˆφ ˋˆ˂ ΉΒΓ ʳʯʭ ˂˅ˁ˂ʯˁ˒ˊ ʰʴˁʭ Ϙ8«9!-1, BRCA-
Ίϙ ˂˃˄ʴʳʴʿ˝˜ˆ ˁʭ˅ʿʴʳ˅ˆʯʴˁˁ˒ʺ ˅ʹˁʳ˄˂ˀ ˄ʭʽʭ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ϋ țʮʭ ˗ˆʹ ʰʴˁʭ ˂ˆˁ˂˅˝ˆ˅˝ 
ʽ ʽʿʭ˅˅ʹˋʴ˅ʽʹˀ ʰʴˁʭˀφ ˉˇˁʽˌʹ˝ ʽ˂ˆ˂˄˒ˊ ʸʭʽʿ˜ˋʭʴˆ˅˝ ʯ ˃˂ʳʳʴ˄ʷʭˁʹʹ ˅ˆʭʮʹʿːˁ˂˅ˆʹ 
ʰʴˁ˂ˀʭ ʸʭ ˅ˋʴˆ ˄ʴ˃ʭ˄ʭˌʹʹ ȌȚȖϋ  

ȇ˂ʿːˍʹˁ˅ˆʯ˂ ʸʭ˄ˇʮʴʷˁ˒ˊ ʹ ˂ˆʴˋʴ˅ˆʯʴˁˁ˒ˊ ʭʯˆ˂˄˂ʯ ϖ4ϗ ʽ ˉʭʽˆ˂˄ʭˀ ˄ʹ˅ʽʭ 
˄ʭʸʯʹˆʹ˝ ȝșȐφ ˅ʯ˝ʸʭˁˁ˒ʴ ˅ ˄ʴ˃˄˂ʳˇʽˆʹʯˁ˒ˀ ʭˁʭˀˁʴʸ˂ˀ ˂ˆˁ˂˅˝ˆυ ˂ˆ˅ˇˆ˅ˆʯʹʴ ˄˂ʳ˂ʯφ 
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˃˄ʹˀʴˁʴˁʹʴ ʰ˂˄ˀ˂ˁʭʿːˁ˂ʺ ˆʴ˄ʭ˃ʹʹφ ʹ˅˃˂ʿːʸ˂ʯʭˁʹʴ ˀʴˆ˂ʳ˂ʯ ʽ˂ˁˆ˄ʭˌʴ˃ˌʹʹφ ˃˄ʹʴˀ 
˃˄ʴ˃ʭ˄ʭˆ˂ʯφ ˅ˆʹˀˇʿʹ˄ˇ˜ˎʹˊ ˂ʯˇʿ˝ˌʹ˜φ ʮ˂ʿːˍ˂ʺ ʹˁˆʴ˄ʯʭʿ ˀʴʷʳˇ ˀʴˁʭ˄ˊʴ ʹ ˃ʴ˄ʯ˒ˀʹ 
˄˂ʳʭˀʹφ ʭ ˆʭʽʷʴ ʳʿʹˆʴʿːˁ˂ ˅˂ˊ˄ʭˁ˝˜ˎʭ˝˅˝ ʯ˒˅˂ʽʭ˝ ˃ʿ˂ˆˁ˂˅ˆː ˀ˂ʿ˂ˋˁ˒ˊ ʷʴʿʴʸϋ 
Ȝ˂˅ʿʴʳˁʴʴ ˂ʮ˅ˆ˂˝ˆʴʿː˅ˆʯ˂ ˃˂ʯ˒ˍʭʴˆ ʯ Ώ ˄ʭʸ ˄ʹ˅ʽ ˄ʭʸʯʹˆʹ˝ ˄ʭʽʭ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ϋ 
Ȣʭʽˆ˂˄˒ ˂ʮ˄ʭʸʭ ʷʹʸˁʹϋ Ȝ˂˃ˇʿ˝ˌʹ˂ˁˁ˒ʴ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ ˅ ʹ˅˃˂ʿːʸ˂ʯʭˁʹʴˀ ˀʴˆ˂ʳʭ 
ώ˅ʿˇˋʭʺʽ˂ˁˆ˄˂ʿːώ ˃˂ʳˆʯʴ˄ʷʳʭ˜ˆ ʽ˂˄˄ʴʿ˝ˌʹ˜ ˄ʭʽʭ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ ˅ ʹʸʮ˒ˆ˂ˋˁ˒ˀ 
ʯʴ˅˂ˀφ ˁʹʸʽ˂ʺ ˉʹʸʹˋʴ˅ʽ˂ʺ ʭʽˆʹʯˁ˂˅ˆː˜φ ˅ ˁʴ˅ʮʭʿʭˁ˅ʹ˄˂ʯʭˁˁ˒ˀ ˃ʹˆʭˁʹʴˀφ 
ˇ˃˂ˆ˄ʴʮʿʴˁʹʴˀ ʭʿʽ˂ʰ˂ʿ˝φ ʽˇ˄ʴˁʹʴˀφ ˅ ˃˄˂ʳ˂ʿʷʹˆʴʿːˁ˂˅ˆː˜ ˅ˁʭφ ˅ ʸʭʮ˂ʿʴʯʭˁʹʴˀ 
ʳʹʭʮʴˆ˂ˀ ϖΎϗϋ  

șˁ˂ʰ˂ˋʹ˅ʿʴˁˁ˒ʴ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ ˇʽʭʸ˒ʯʭ˜ˆ ˁʭ ʭʮ˅˂ʿ˜ˆˁ˒ʺ ˄ʹ˅ʽ ˄ʭʽʭ ˀ˂ʿ˂ˋˁ˂ʺ 
ʷʴʿʴʸ˒ ˇ ʷʴˁˎʹˁφ ˃˂ʿˇˋʹʯˍʹˊ ˄ʴˁˆʰʴˁ˂ʿ˂ʰʹˋʴ˅ʽ˂ʴ ˂ʮʿˇˋʴˁʹʴ ʯ ˀ˂ʿ˂ʳ˂ˀ ʯ˂ʸ˄ʭ˅ˆʴφ ʽ˂ʰʳʭ 
ˆʽʭˁː ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ ˂˅˂ʮʴˁˁ˂ ˋˇʯ˅ˆʯʹˆʴʿːˁʭ ʽ ʯ˂ʸʳʴʺ˅ˆʯʹ˜ ʽʭˁˌʴ˄˂ʰʴˁ˂ʯϋ ȝ˂˅ˆ 
ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ȝșȐ ˂ˆˀʴˋʴˁ ʯ ȶ˃˂ˁʹʹ ˃˂˅ʿʴ ˝ʳʴ˄ˁ˂ʺ ʭˆʭʽʹ ȞȦȆ ˁʭ ʰʰϋ ȣʹ˄˂˅ʹˀʭ ʹ 
Țʭʰʭ˅ʭʽʹφ ˁʭ ˆʴ˄˄ʹˆ˂˄ʹʹ ʯ˂ʽ˄ˇʰ Ȥʴ˄ˁ˂ʮ˒ʿ˝ ˃˂˅ʿʴ ˝ʳʴ˄ˁ˂ʺ ʭʯʭ˄ʹʹ ʭˆ˂ˀˁ˂ʰ˂ ˄ʴʭʽˆ˂˄ʭφ ʯ 
˄ʴʰʹ˂ˁʴ Ȟʴˀʹ˃ʭʿʭˆʹˁ˅ʽ˂ʰ˂ ʭˆ˂ˀˁ˂ʰ˂ ˃˂ʿʹʰ˂ˁʭ ϖ5ϗϋ Ȉ ˋʭ˅ˆˁ˂˅ˆʹφ ˅˄ʴʳʹ ˁʭ˅ʴʿʴˁʹ˝ 
ˇ˅ˆʭˁ˂ʯʿʴˁ˂ ˇʯʴʿʹˋʴˁʹʴ ˋʭ˅ˆ˂ˆ˒ ˂ʮˎʴʺ ˂ˁʽ˂ʿ˂ʰʹˋʴ˅ʽ˂ʺ ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹφ ʯ ˆ˂ˀ ˋʹ˅ʿʴ 
˄ʭʽʭ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ ˇ ʷʴˁˎʹˁ ˋʴ˄ʴʸ ΊΈ-ΌΈ ʿʴˆ ˃˂˅ʿʴ ˄ʭʳʹʭˌʹ˂ˁˁ˂ʰ˂ ʯ˂ʸʳʴʺ˅ˆʯʹ˝ϋ  

Ȝ˂ʳʯ˂ʳ˝ ʹˆ˂ʰ ˃˄˂ʯʴʳʴˁˁ˂ʰ˂ ʭˁʭʿʹʸʭ ʿʹˆʴ˄ʭˆˇ˄ˁ˒ˊ ʹ˅ˆ˂ˋˁʹʽ˂ʯφ ˂ˆ˄ʭʷʭ˜ˎʹʴ 
˄ʭ˅˃˄˂˅ˆ˄ʭˁʴˁʹʴ ʹ ˃˄ʹˋʹˁ˒ ˄ʭʸʯʹˆʹ˝ ˄ʭʽʭ ˀ˂ʿ˂ˋˁ˂ʺ ʷʴʿʴʸ˒ ˁʴ˂ʮˊ˂ʳʹˀ˂ ˂ˆˀʴˆʹˆːφ ˋˆ˂ 
ʳʭˁˁ˂ʴ ʸʭʮ˂ʿʴʯʭˁʹʴ ˃˄˂ʳ˂ʿʷʭʴˆ ˂˅ˆʭʯʭˆː˅˝ ˁʭʹʮ˂ʿʴʴ ˋʭ˅ˆ˂ ʳʹʭʰˁ˂˅ˆʹ˄ˇʴˀ˒ˀ 
ʸʿ˂ʽʭˋʴ˅ˆʯʴˁˁ˒ˀ ˁ˂ʯ˂˂ʮ˄ʭʸ˂ʯʭˁʹʴˀ ʹ ʯʴʳˇˎʴʺ ˃˄ʹˋʹˁ˂ʺ ˅ˀʴ˄ˆʹ ˅˄ʴʳʹ ʷʴˁˎʹˁ 
˄ʭʸʿʹˋˁ˒ˊ ˅ˆ˄ʭˁ ˀʹ˄ʭφ ʯʽʿ˜ˋʭ˝ Ȗʭʸʭˊ˅ˆʭˁϋ  
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Ƞˀˇ˄ʸʭʽ˂ʯʭ Ȍʹʿːˁ˂˄ʭ Ȓ˅ʿʭˀ˂ʯˁʭ 
ˀʭʰʹ˅ˆ˄ 

Swiss International Institute Lausanne (SIIL) 
(țˍφ Ȗ˒˄ʰ˒ʸ˅ˆʭˁ) 

 
ȞțȈȝȍșȍȚȚȫȍ ȜȝțȇȘȍșȫ ȖȫȝȉȫȑȞȖțȉț ȑȌȝȆȈțțȣȝȆȚȍȚȒȶ 

 
Ǽʷʷʸʼʣ˂ʯ˓. Ǿ ʩʣʷʷʸʰ ʺʣʤʸʼʪ ʺʣʻʻʶʣʼʺʯʥʣ˒ʼʻ˓ ʻʸʥʺʪʶʪʷʷˈʪ ʹʺʸʤʵʪʶˈ ʻʯʻʼʪʶˈ 

ʮʩʺʣʥʸʸˀʺʣʷʪʷʯ˓ Ȍˈʺʦˈʮʻʼʣʷʣν ʳʸʼʸʺˈʪ ʸʳʣʮˈʥʣ˒ʼ ʮʷʣˁʯʼʪʵˆʷʸʪ ʥʵʯ˓ʷʯʪ ʷʣ 
ʩʸʻʼʽʹʷʸʻʼˆ ʯ ʳʣˁʪʻʼʥʸ ʶʪʩʯ˂ʯʷʻʳʯˀ ʽʻʵʽʦς ȑʻʷʸʥʷˈʪ ʹʺʸʤʵʪʶˈ ʥʳʵ˒ˁʣ˒ʼ 
ʷʪʩʸʻʼʣʼʸˁʷʸʪ ʿʯʷʣʷʻʯʺʸʥʣʷʯʪ ʻʪʳʼʸʺʣν ʳʣʩʺʸʥˈʰ ʩʪʿʯ˂ʯʼν ʷʯʮʳʸʪ ʳʣˁʪʻʼʥʸ 
ʶʪʩʯ˂ʯʷʻʳʯˀ ʽʻʵʽʦν ʸʦʺʣʷʯˁʪʷʷˈʰ ʩʸʻʼʽʹ ʳ ʹʸʶʸ˄ʯ ʥ ʻʪʵˆʻʳʯˀ ʺʣʰʸʷʣˀν 
ˍʹʯʩʪʶʯʸʵʸʦʯˁʪʻʳʯʪ ʽʦʺʸʮˈν ʷʪʩʸʻʼʣʼʸˁʷʸʪ ʥʷʯʶʣʷʯʪ ʳ ʹʻʯˀʯˁʪʻʳʸʶʽ ʮʩʸʺʸʥˆ˒ ʯ 
ʳʸʺʺʽʹ˂ʯ˒ς Ǽʷʣʵʯʮ ˍʼʯˀ ʿʣʳʼʸʺʸʥ ʹʸʳʣʮˈʥʣʪʼ ʷʪʸʤˀʸʩʯʶʸʻʼˆ ʳʸʶʹʵʪʳʻʷʸʦʸ ʹʸʩˀʸʩʣ ʳ 
ʺʪʿʸʺʶʯʺʸʥʣʷʯ˒ ʮʩʺʣʥʸʸˀʺʣʷʪʷʯ˓ν ʳʸʼʸʺˈʰ ʩʸʵʭʪʷ ʥʳʵ˒ˁʣʼˆ ʽʵʽˁ˃ʪʷʯʪ 
ʿʯʷʣʷʻʯʺʸʥʣʷʯ˓ν ʺʣʮʥʯʼʯʪ ʯʷʿʺʣʻʼʺʽʳʼʽʺˈν ʹʸʥˈ˃ʪʷʯʪ ʳʥʣʵʯʿʯʳʣ˂ʯʯ ʶʪʩʯ˂ʯʷʻʳʯˀ 
ʺʣʤʸʼʷʯʳʸʥ ʯ ʣʳʼʯʥʷʸʪ ʥʸʥʵʪˁʪʷʯʪ ʸʤ˄ʪʻʼʥʣ ʥ ʥʸʹʺʸʻˈ ʮʩʸʺʸʥˆ˓ς ȓʪ˃ʪʷʯʪ ˍʼʯˀ ʹʺʸʤʵʪʶ 
˓ʥʵ˓ʪʼʻ˓ ʳʵ˒ˁʪʥˈʶ ʩʵ˓ ʸʤʪʻʹʪˁʪʷʯ˓ ʩʸʻʼʸʰʷʸʦʸ ʽʺʸʥʷ˓ ʶʪʩʯ˂ʯʷʻʳʸʦʸ ʸʤʻʵʽʭʯʥʣʷʯ˓ 
ʷʣʻʪʵʪʷʯ˓ ʯ ʹʸʥˈ˃ʪʷʯ˓ ʸʤ˄ʪʰ ˍʿʿʪʳʼʯʥʷʸʻʼʯ ʻʯʻʼʪʶˈ ʮʩʺʣʥʸʸˀʺʣʷʪʷʯ˓ ʥ ʻʼʺʣʷʪς 

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ʣʷʣʵʯʮν ʺʣʮʥʯʼʯʪν ʮʩʺʣʥʸʸˀʺʣʷʪʷʯʪν ʻʯʻʼʪʶʣν ˍʹʯʩʪʶʯʸʵʸʦʯ˓ν 
ʺʣʮʥʯʼʯʪν ʯʷʿʺʣʻʼʺʽʳʼʽʺʣς 

 
Umurzakova Dilnora Islamovna 
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Swiss International Institute Lausanne (SIIL) 

(Osh, Kyrgyzstan) 
 

MODERN PROBLEMS OF KYRGYZ HEALTH CARE 
 

Annotation. This paper examines the current problems of the healthcare system in 
Kyrgyzstan, which have a significant impact on the availability and quality of medical services. 
The main problems include insufficient funding for the sector, staff shortages, poor quality of 
medical services, limited access to care in rural areas areas, epidemiological threats, lack of 
attention to mental health and corruption. An analysis of these factors shows the need for a 
comprehensive approach to healthcare reform, which should include improved financing, 
infrastructure development, advanced training of medical workers and and active community 
involvement in health issues. Solving these problems is key to ensuring a decent level of medical 
care for the population and increasing the overall efficiency of the health care system in the 
country. 

Key words: analysis, development, healthcare, system, epidemiology, development, 
infrastructure. 
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ȑʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹʴ Ȗ˒˄ʰ˒ʸ˅ˆʭˁʭφ ʽʭʽ ʹ ˀˁ˂ʰʹˊ ʳ˄ˇʰʹˊ ˅ˆ˄ʭˁφ ˅ˆʭʿʽʹʯʭʴˆ˅˝ ˅ ˄˝ʳ˂ˀ 
˅ʴ˄ːʴʸˁ˒ˊ ˃˄˂ʮʿʴˀφ ʽ˂ˆ˂˄˒ʴ ˆ˄ʴʮˇ˜ˆ ʽ˂ˀ˃ʿʴʽ˅ˁ˂ʰ˂ ˃˂ʳˊ˂ʳʭ ʽ ˄ʴˍʴˁʹ˜ϋ Țʴ˅ˀ˂ˆ˄˝ ˁʭ 
ʸˁʭˋʹˆʴʿːˁ˒ʴ ˇ˅ʹʿʹ˝ ˃˄ʭʯʹˆʴʿː˅ˆʯʭ ʹ ˀʴʷʳˇˁʭ˄˂ʳˁ˒ˊ ˂˄ʰʭˁʹʸʭˌʹʺφ ˅ʹ˅ˆʴˀʭ 
ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ˅ˆ˄ʭˁ˒ ˃˄˂ʳ˂ʿʷʭʴˆ ʹ˅˃˒ˆ˒ʯʭˆː ˆ˄ˇʳˁ˂˅ˆʹϋ Ȉ ʳʭˁˁ˂ʺ ˅ˆʭˆːʴ 
˄ʭ˅˅ˀ˂ˆ˄ʹˀ ˂˅ˁ˂ʯˁ˒ʴ ˃˄˂ʮʿʴˀ˒φ ˅ ʽ˂ˆ˂˄˒ˀʹ ˅ˆʭʿʽʹʯʭʴˆ˅˝ ʽ˒˄ʰ˒ʸ˅ʽ˂ʴ 
ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹʴϋ 

țʳˁ˂ʺ ʹʸ ʰʿʭʯˁ˒ˊ ˃˄˂ʮʿʴˀ ˝ʯʿ˝ʴˆ˅˝ ˁʴʳ˂˅ˆʭˆ˂ˋˁ˂ʴ ˉʹˁʭˁ˅ʹ˄˂ʯʭˁʹʴ ˅ʴʽˆ˂˄ʭ 
ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ϋ ȉ˂˅ˇʳʭ˄˅ˆʯʴˁˁ˒ʺ ʮ˜ʳʷʴˆ ˁʴ ʯ˅ʴʰʳʭ ˃˂ʸʯ˂ʿ˝ʴˆ ˂ʮʴ˅˃ʴˋʹˆː 
ˁʴ˂ʮˊ˂ʳʹˀ˒ʴ ˄ʴ˅ˇ˄˅˒ ʳʿ˝ ˄ʭʮ˂ˆ˒ ʮ˂ʿːˁʹˌ ʹ ˃˂ʿʹʽʿʹˁʹʽϋ Ȱˆ˂ ˃˄ʹʯ˂ʳʹˆ ʽ ˁʴˊʯʭˆʽʴ 
ˀʴʳʹʽʭˀʴˁˆ˂ʯφ ˀʴʳʹˌʹˁ˅ʽ˂ʰ˂ ˂ʮ˂˄ˇʳ˂ʯʭˁʹ˝ ʹ ʽʯʭʿʹˉʹˌʹ˄˂ʯʭˁˁ˂ʰ˂ ˃ʴ˄˅˂ˁʭʿʭϋ 
Ȗʭʳ˄˂ʯ˒ʺ ʳʴˉʹˌʹˆ ˝ʯʿ˝ʴˆ˅˝ ʴˎʴ ˂ʳˁ˂ʺ ˂˅ˆ˄˂ʺ ˃˄˂ʮʿʴˀ˂ʺϋ șˁ˂ʰʹʴ ˀʴʳʹˌʹˁ˅ʽʹʴ 
˄ʭʮ˂ˆˁʹʽʹ ˇʴʸʷʭ˜ˆ ʸʭ ʰ˄ʭˁʹˌˇ ʯ ˃˂ʹ˅ʽʭˊ ʿˇˋˍʹˊ ˇ˅ʿ˂ʯʹʺ ˆ˄ˇʳʭ ʹ ʷʹʸˁʹϋ Ȉ ˄ʴʸˇʿːˆʭˆʴ ʯ 
˅ˆ˄ʭˁʴ ˁʭʮʿ˜ʳʭʴˆ˅˝ ˁʴˊʯʭˆʽʭ ʯ˄ʭˋʴʺφ ˀʴʳ˅ʴ˅ˆʴ˄ ʹ ʳ˄ˇʰʹˊ ˅˃ʴˌʹʭʿʹ˅ˆ˂ʯφ ˂˅˂ʮʴˁˁ˂ ʯ 
˂ˆʳʭʿʴˁˁ˒ˊ ˄ʭʺ˂ˁʭˊϋ Ȱˆ˂ ˁʴʰʭˆʹʯˁ˂ ˅ʽʭʸ˒ʯʭʴˆ˅˝ ˁʭ ʳ˂˅ˆˇ˃ˁ˂˅ˆʹ ʹ ʽʭˋʴ˅ˆʯʴ ˀʴʳʹˌʹˁ˅ʽʹˊ 
ˇ˅ʿˇʰϋ 

Ȗʭˋʴ˅ˆʯ˂ ˀʴʳʹˌʹˁ˅ʽʹˊ ˇ˅ʿˇʰ ʯ Ȗ˒˄ʰ˒ʸ˅ˆʭˁʴ ˋʭ˅ˆ˂ ˂˅ˆʭʯʿ˝ʴˆ ʷʴʿʭˆː ʿˇˋˍʴʰ˂ϋ Ȱˆ˂ 
˅ʯ˝ʸʭˁ˂ ʽʭʽ ˅ ˁʴʳ˂˅ˆʭˆʽ˂ˀ ˉʹˁʭˁ˅ʹ˄˂ʯʭˁʹ˝φ ˆʭʽ ʹ ˅ ˂ˆ˅ˇˆ˅ˆʯʹʴˀ ˅˂ʯ˄ʴˀʴˁˁ˒ˊ 
ˆʴˊˁ˂ʿ˂ʰʹʺ ʹ ˂ʮ˂˄ˇʳ˂ʯʭˁʹ˝ϋ Ȗ˄˂ˀʴ ˆ˂ʰ˂φ ˀˁ˂ʰʹʴ ˀʴʳʹˌʹˁ˅ʽʹʴ ˄ʭʮ˂ˆˁʹʽʹ ˁʴ ʹˀʴ˜ˆ 
ʳ˂˅ˆˇ˃ʭ ʽ ˄ʴʰˇʿ˝˄ˁ˂ˀˇ ˂ʮˇˋʴˁʹ˜ ʹ ˃˂ʯ˒ˍʴˁʹ˜ ʽʯʭʿʹˉʹʽʭˌʹʹφ ˋˆ˂ ˆʭʽʷʴ ʯʿʹ˝ʴˆ ˁʭ 
ˇ˄˂ʯʴˁː ˂ʮ˅ʿˇʷʹʯʭˁʹ˝ϋȌ˂˅ˆˇ˃ ʽ ˀʴʳʹˌʹˁ˅ʽ˂ʺ ˃˂ˀ˂ˎʹ ˂˅ˆʭʴˆ˅˝ ˃˄˂ʮʿʴˀ˂ʺ ʳʿ˝ ˀˁ˂ʰʹˊ 
ʷʹˆʴʿʴʺφ ˂˅˂ʮʴˁˁ˂ ʯ ˅ʴʿː˅ʽʹˊ ˄ʭʺ˂ˁʭˊϋ Ȓˁˉ˄ʭ˅ˆ˄ˇʽˆˇ˄ʭ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ʯ ˗ˆʹˊ 
˄ʴʰʹ˂ˁʭˊ ˋʭ˅ˆ˂ ˁʴʳ˂˅ˆʭˆ˂ˋˁ˂ ˄ʭʸʯʹˆʭφ ˋˆ˂ ʸʭˆ˄ˇʳˁ˝ʴˆ ˃˂ʿˇˋʴˁʹʴ ˁʴ˂ʮˊ˂ʳʹˀ˂ʺ 
ˀʴʳʹˌʹˁ˅ʽ˂ʺ ˃˂ˀ˂ˎʹϋ Ș˜ʳʹ ʯ˒ˁˇʷʳʴˁ˒ ˃˄ʴ˂ʳ˂ʿʴʯʭˆː ʮ˂ʿːˍʹʴ ˄ʭ˅˅ˆ˂˝ˁʹ˝φ ˋˆ˂ʮ˒ 
˂ʮ˄ʭˆʹˆː˅˝ ʽ ʯ˄ʭˋˇφ ˋˆ˂ ˀ˂ʷʴˆ ˃˄ʹʯʴ˅ˆʹ ʽ ʸʭ˃ˇˎʴˁˁ˒ˀ ʸʭʮ˂ʿʴʯʭˁʹ˝ˀϋ 

Ȗ˒˄ʰ˒ʸ˅ˆʭˁ ˆʭʽʷʴ ˅ˆʭʿʽʹʯʭʴˆ˅˝ ˅ ˗˃ʹʳʴˀʹ˂ʿ˂ʰʹˋʴ˅ʽʹˀʹ ˇʰ˄˂ʸʭˀʹφ ˆʭʽʹˀʹ ʽʭʽ 
˄ʭ˅˃˄˂˅ˆ˄ʭˁʴˁʹʴ ʹˁˉʴʽˌʹ˂ˁˁ˒ˊ ʸʭʮ˂ʿʴʯʭˁʹʺϋ Țʹʸʽʹʺ ˇ˄˂ʯʴˁː ʯʭʽˌʹˁʭˌʹʹ ʹ 
ˁʴʳ˂˅ˆʭˆ˂ˋˁʭ˝ ʹˁˉ˂˄ˀʹ˄˂ʯʭˁˁ˂˅ˆː ˁʭ˅ʴʿʴˁʹ˝ ˂ ˃˄˂ˉʹʿʭʽˆʹʽʴ ʸʭʮ˂ʿʴʯʭˁʹʺ 
˅˃˂˅˂ʮ˅ˆʯˇ˜ˆ ʯ˂ʸˁʹʽˁ˂ʯʴˁʹ˜ ʯ˅˃˒ˍʴʽ ʮ˂ʿʴʸˁʴʺϋȈ˂˃˄˂˅˒ ˃˅ʹˊʹˋʴ˅ʽ˂ʰ˂ ʸʳ˂˄˂ʯː˝ ʯ 
Ȗ˒˄ʰ˒ʸ˅ˆʭˁʴ ˂˅ˆʭ˜ˆ˅˝ ˁʴʳ˂˅ˆʭˆ˂ˋˁ˂ ˂˅ʯʴˎʴˁˁ˒ˀʹ ʹ ʹʰˁ˂˄ʹ˄ˇʴˀ˒ˀʹϋ Ȟˇˎʴ˅ˆʯˇʴˆ 
ˁʴˊʯʭˆʽʭ ˅˃ʴˌʹʭʿʹʸʹ˄˂ʯʭˁˁ˒ˊ ˇˋ˄ʴʷʳʴˁʹʺ ʹ ˅˃ʴˌʹʭʿʹ˅ˆ˂ʯ ʯ ˗ˆ˂ʺ ˂ʮʿʭ˅ˆʹφ ʭ ˆʭʽʷʴ 
˅ˆʹʰˀʭˆʹʸʭˌʹ˝ ʿ˜ʳʴʺ ˅ ˃˅ʹˊʹˋʴ˅ʽʹˀʹ ˄ʭ˅˅ˆ˄˂ʺ˅ˆʯʭˀʹϋ Ȗ˂˄˄ˇ˃ˌʹ˝ ʯ ˅ʹ˅ˆʴˀʴ 
ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ˆʭʽʷʴ ˝ʯʿ˝ʴˆ˅˝ ʸˁʭˋʹˆʴʿːˁ˂ʺ ˃˄˂ʮʿʴˀ˂ʺϋ Țʴ˃˄ʭʯ˂ˀʴ˄ˁ˒ʴ ʳʴʺ˅ˆʯʹ˝ ˅˂ 
˅ˆ˂˄˂ˁ˒ ˁʴʽ˂ˆ˂˄˒ˊ ˅˂ˆ˄ˇʳˁʹʽ˂ʯ ˀ˂ʰˇˆ ˃˄ʹʯ˂ʳʹˆː ʽ ˁʴˌʴʿʴʯ˂ˀˇ ʹ˅˃˂ʿːʸ˂ʯʭˁʹ˜ 
ʮ˜ʳʷʴˆˁ˒ˊ ˅˄ʴʳ˅ˆʯ ʹ ˇˊˇʳˍʴˁʹ˜ ʽʭˋʴ˅ˆʯʭ ˀʴʳʹˌʹˁ˅ʽʹˊ ˇ˅ʿˇʰϋ Ȟʹ˅ˆʴˀʭ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ 
Ȗ˒˄ʰ˒ʸ˅ˆʭˁʭ ˅ˆʭʿʽʹʯʭʴˆ˅˝ ˅ ˄˝ʳ˂ˀ ˅ʴ˄ːʴʸˁ˒ˊ ˃˄˂ʮʿʴˀφ ʽ˂ˆ˂˄˒ʴ ˁʴʰʭˆʹʯˁ˂ ˅ʽʭʸ˒ʯʭ˜ˆ˅˝ 
ˁʭ ʳ˂˅ˆˇ˃ˁ˂˅ˆʹ ʹ ʽʭˋʴ˅ˆʯʴ ˀʴʳʹˌʹˁ˅ʽʹˊ ˇ˅ʿˇʰϋ Ȉ˂ˆ ˁʴʽ˂ˆ˂˄˒ʴ ʹʸ ˁʹˊυ Ȟʹ˅ˆʴˀʭ 
ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ˅ˆ˄ʭʳʭʴˆ ˂ˆ ˊ˄˂ˁʹˋʴ˅ʽ˂ʰ˂ ˁʴʳ˂ˉʹˁʭˁ˅ʹ˄˂ʯʭˁʹ˝φ ˋˆ˂ ˃˄ʹʯ˂ʳʹˆ ʽ 
ˁʴˊʯʭˆʽʴ ˁʴ˂ʮˊ˂ʳʹˀ˒ˊ ˄ʴ˅ˇ˄˅˂ʯφ ˀʴʳʹʽʭˀʴˁˆ˂ʯ ʹ ˂ʮ˂˄ˇʳ˂ʯʭˁʹ˝ϋ 

Ȉ ˅ˆ˄ʭˁʴ ˁʭʮʿ˜ʳʭʴˆ˅˝ ˂˅ˆ˄˒ʺ ʳʴˉʹˌʹˆ ʽʯʭʿʹˉʹˌʹ˄˂ʯʭˁˁ˒ˊ ˀʴʳʹˌʹˁ˅ʽʹˊ 
˄ʭʮ˂ˆˁʹʽ˂ʯφ ˂˅˂ʮʴˁˁ˂ ʯ ˅ʴʿː˅ʽʹˊ ˄ʭʺ˂ˁʭˊϋ Ȱˆ˂ ˃˄ʹʯ˂ʳʹˆ ʽ ˃ʴ˄ʴʰ˄ˇʸʽʴ ˅ˇˎʴ˅ˆʯˇ˜ˎʹˊ 
˅˃ʴˌʹʭʿʹ˅ˆ˂ʯ ʹ ˅ˁʹʷʴˁʹ˜ ʽʭˋʴ˅ˆʯʭ ˇ˅ʿˇʰϋ șˁ˂ʰʹʴ ˀʴʳʹˌʹˁ˅ʽʹʴ ˇˋ˄ʴʷʳʴˁʹ˝ ˁʴ 
˅˂˂ˆʯʴˆ˅ˆʯˇ˜ˆ ˅˂ʯ˄ʴˀʴˁˁ˒ˀ ˅ˆʭˁʳʭ˄ˆʭˀφ ˋˆ˂ ˂ˆ˄ʭʷʭʴˆ˅˝ ˁʭ ʽʭˋʴ˅ˆʯʴ ʳʹʭʰˁ˂˅ˆʹʽʹ ʹ 
ʿʴˋʴˁʹ˝ϋ Ȑʹˆʴʿʹ ˇʳʭʿʴˁˁ˒ˊ ʹ ˅ʴʿː˅ʽʹˊ ˄ʭʺ˂ˁ˂ʯ ˋʭ˅ˆ˂ ˅ˆʭʿʽʹʯʭ˜ˆ˅˝ ˅ ˆ˄ˇʳˁ˂˅ˆ˝ˀʹ ʯ 
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ʳ˂˅ˆˇ˃ʴ ʽ ˀʴʳʹˌʹˁ˅ʽʹˀ ˇ˅ʿˇʰʭˀ ʹʸ-ʸʭ ˁʴʳ˂˅ˆʭˆ˂ˋˁ˂ʺ ʹˁˉ˄ʭ˅ˆ˄ˇʽˆˇ˄˒ ʹ ˆ˄ʭˁ˅˃˂˄ˆˁ˂ʺ 
ʳ˂˅ˆˇ˃ˁ˂˅ˆʹϋ Ȗ˒˄ʰ˒ʸ˅ˆʭˁ ˅ˆʭʿʽʹʯʭʴˆ˅˝ ˅ ˄ʭʸʿʹˋˁ˒ˀʹ ˗˃ʹʳʴˀʹ˝ˀʹ ʹ ʹˁˉʴʽˌʹ˂ˁˁ˒ˀʹ 
ʸʭʮ˂ʿʴʯʭˁʹ˝ˀʹφ ʽ˂ˆ˂˄˒ʴ ˆ˄ʴʮˇ˜ˆ ˗ˉˉʴʽˆʹʯˁ˂ʰ˂ ʽ˂ˁˆ˄˂ʿ˝ ʹ ˃˄˂ˉʹʿʭʽˆʹʽʹϋ 

Ȝ˄˂ʮʿʴˀ˒ ˃˅ʹˊʹˋʴ˅ʽ˂ʰ˂ ʸʳ˂˄˂ʯː˝ ˋʭ˅ˆ˂ ʹʰˁ˂˄ʹ˄ˇ˜ˆ˅˝φ ˋˆ˂ ˃˄ʹʯ˂ʳʹˆ ʽ 
ˁʴʳ˂˅ˆʭˆ˂ˋˁ˂ʺ ˃˂ʳʳʴ˄ʷʽʴ ʳʿ˝ ʿ˜ʳʴʺφ ˅ˆ˄ʭʳʭ˜ˎʹˊ ˂ˆ ˃˅ʹˊʹˋʴ˅ʽʹˊ ˄ʭ˅˅ˆ˄˂ʺ˅ˆʯϋ 
Ȗ˂˄˄ˇ˃ˌʹ˂ˁˁ˒ʴ ˃˄ʭʽˆʹʽʹ ʯ ˅ʹ˅ˆʴˀʴ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ˃˂ʳ˄˒ʯʭ˜ˆ ʳ˂ʯʴ˄ʹʴ ˁʭ˅ʴʿʴˁʹ˝ ʽ 
ˀʴʳʹˌʹˁ˅ʽʹˀ ˇˋ˄ʴʷʳʴˁʹ˝ˀ ʹ ˇˊˇʳˍʭ˜ˆ ʳ˂˅ˆˇ˃ˁ˂˅ˆː ˇ˅ʿˇʰϋ 

Țʴʳ˂˅ˆʭˆ˂ʽ ʯˁʹˀʭˁʹ˝ ʽ ˃˄˂ˉʹʿʭʽˆʹʽʴ ʸʭʮ˂ʿʴʯʭˁʹʺ ˃˄ʹʯ˂ʳʹˆ ʽ ʯ˒˅˂ʽ˂ˀˇ ˇ˄˂ʯˁ˜ 
ʸʭʮ˂ʿʴʯʭʴˀ˂˅ˆʹ ʹ ˅ˀʴ˄ˆˁ˂˅ˆʹ ˂ˆ ˃˄ʴʳ˂ˆʯ˄ʭˆʹˀ˒ˊ ʮ˂ʿʴʸˁʴʺϋ Ȉ ˁʴʽ˂ˆ˂˄˒ˊ ˅ʿˇˋʭ˝ˊ 
˃ʭˌʹʴˁˆ˒ ˅ˆʭʿʽʹʯʭ˜ˆ˅˝ ˅ ˁʭ˄ˇˍʴˁʹʴˀ ˅ʯ˂ʹˊ ˃˄ʭʯφ ˋˆ˂ ˆʭʽʷʴ ˁʴʰʭˆʹʯˁ˂ ˅ʽʭʸ˒ʯʭʴˆ˅˝ ˁʭ 
ʹˊ ˂ˆˁ˂ˍʴˁʹʹ ʽ ˅ʹ˅ˆʴˀʴ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ϋ Ȝ˄˂ʮʿʴˀ˒ ˇ˃˄ʭʯʿʴˁʹ˝ ʹ ˁʴʳ˂˅ˆʭˆ˂ˋˁʭ˝ 
ʽ˂˂˄ʳʹˁʭˌʹ˝ ˀʴʷʳˇ ˄ʭʸʿʹˋˁ˒ˀʹ ˇ˄˂ʯˁ˝ˀʹ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ʸʭˆ˄ˇʳˁ˝˜ˆ ˄ʴʭʿʹʸʭˌʹ˜ 
˄ʴˉ˂˄ˀ ʹ ˇʿˇˋˍʴˁʹʴ ʽʭˋʴ˅ˆʯʭ ˇ˅ʿˇʰ. 

ȑȆȖȘȵȤȍȚȒȍ 
Ȝ˄˂ʮʿʴˀ˒ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ʯ Ȗ˒˄ʰ˒ʸ˅ˆʭˁʴ ˆ˄ʴʮˇ˜ˆ ʽ˂ˀ˃ʿʴʽ˅ˁ˂ʰ˂ ˃˂ʳˊ˂ʳʭ ʹ 

ʭʽˆʹʯˁ˂ʰ˂ ˇˋʭ˅ˆʹ˝ ʽʭʽ ʰ˂˅ˇʳʭ˄˅ˆʯʭφ ˆʭʽ ʹ ˂ʮˎʴ˅ˆʯʭϋ Țʴ˂ʮˊ˂ʳʹˀ˒ ˀʴ˄˒ ˃˂ ˇʿˇˋˍʴˁʹ˜ 
ˉʹˁʭˁ˅ʹ˄˂ʯʭˁʹ˝φ ˃˂ʯ˒ˍʴˁʹ˜ ʽʭˋʴ˅ˆʯʭ ˀʴʳʹˌʹˁ˅ʽʹˊ ˇ˅ʿˇʰφ ˄ʭʸʯʹˆʹ˜ ʹˁˉ˄ʭ˅ˆ˄ˇʽˆˇ˄˒ ʹ 
ʽʭʳ˄˂ʯ˂ʰ˂ ˃˂ˆʴˁˌʹʭʿʭϋ Ȉʭʷˁ˂ ˆʭʽʷʴ ˃˂ʯ˒ˍʭˆː ˂˅ʯʴʳ˂ˀʿʴˁˁ˂˅ˆː ˁʭ˅ʴʿʴˁʹ˝ ˂ ʸʳ˂˄˂ʯːʴ ʹ 
˃˄˂ˉʹʿʭʽˆʹʽʴ ʸʭʮ˂ʿʴʯʭˁʹʺϋ ȟ˂ʿːʽ˂ ˅˂ʯˀʴ˅ˆˁ˒ˀʹ ˇ˅ʹʿʹ˝ˀʹ ˀ˂ʷˁ˂ ʳ˂ʮʹˆː˅˝ 
ʸˁʭˋʹˆʴʿːˁ˒ˊ ʹʸˀʴˁʴˁʹʺ ʯ ˅ˉʴ˄ʴ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ˅ˆ˄ʭˁ˒ϋ Ȍʿ˝ ˄ʴˍʴˁʹ˝ ˗ˆʹˊ ˃˄˂ʮʿʴˀ 
ˁʴ˂ʮˊ˂ʳʹˀ˂ ʽ˂ˀ˃ʿʴʽ˅ˁ˂ʴ ˄ʴˉ˂˄ˀʹ˄˂ʯʭˁʹʴ ˅ʹ˅ˆʴˀ˒ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝φ ˁʭ˃˄ʭʯʿʴˁˁ˂ʴ ˁʭ 
ˇʿˇˋˍʴˁʹʴ ˉʹˁʭˁ˅ʹ˄˂ʯʭˁʹ˝φ ˃˂ʯ˒ˍʴˁʹʴ ʽʯʭʿʹˉʹʽʭˌʹʹ ʽʭʳ˄˂ʯφ ˄ʭʸʯʹˆʹʴ 
ʹˁˉ˄ʭ˅ˆ˄ˇʽˆˇ˄˒ ʹ ʭʽˆʹʯˁ˂ʴ ʯ˂ʯʿʴˋʴˁʹʴ ˂ʮˎʴ˅ˆʯʭ ʯ ʯ˂˃˄˂˅˒ ʸʳ˂˄˂ʯː˝ϋ 

 
ȞȜȒȞțȖ ȒȞȜțȘȩȑțȈȆȚȚȫȣ ȒȞȟțȤȚȒȖțȈ 

1. ȝʭˊˀʭˁ˂ʯφ Ȇϋ ϘΊΈΉΓϙϋ ρȑʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹʴ ʯ Ȗ˒˄ʰ˒ʸ˅ˆʭˁʴυ ˃˄˂ʮʿʴˀ˒ ʹ ˃ʴ˄˅˃ʴʽˆʹʯ˒ 
˄ʭʸʯʹˆʹ˝ρϋ ȇʹˍʽʴʽυ Ȓʸʳʭˆʴʿː˅ˆʯ˂ ώȚˇ˄ώϋ 

2. Ȓ˅ʭʽ˂ʯφ șϋ ϘΊΈΊΈϙϋ ρȝʴˉ˂˄ˀʭ ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ ʯ Ȗ˒˄ʰ˒ʸ˅ˆʭˁʴυ ʯ˒ʸ˂ʯ˒ ʹ ˄ʴˍʴˁʹ˝ρϋ 
ȇʹˍʽʴʽυ Ȓʸʳʭˆʴʿː˅ˆʯ˂ ώȟʴˊˁ˂ʿ˂ʰʹ˝ώϋ 

Țʭˇˋˁ˒ʴ ˅ˆʭˆːʹυ 
3. ȟ˂ʽˆ˂ʰˇʿ˂ʯʭφ Ȇϋφ Ȟˇʿˆʭˁ˂ʯφ ȇϋ ϘΊΈΊΉϙϋ ώȜ˄˂ʮʿʴˀ˒ ʹ ˃ʴ˄˅˃ʴʽˆʹʯ˒ ˅ʹ˅ˆʴˀ˒ 
ʸʳ˄ʭʯ˂˂ˊ˄ʭˁʴˁʹ˝ Ȗ˒˄ʰ˒ʸ˅ˆʭˁʭώϋ ρȐˇ˄ˁʭʿ ˂ʮˎʴ˅ˆʯʴˁˁ˂ʰ˂ ʸʳ˂˄˂ʯː˝ρφ ΉΊϘΌϙφ ΎΏ-56. 
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SECTION: EARTH SCIENCE  
 
 
 
ȠȌȖ 551.435.36 (477.7) 

Țʴ˃ˍʭ țʿʴʽ˅ʭˁʳ˄ Ȉ˘ʽˆ˂˄˂ʯʹˋφ ȯ˃˘ˉʭˁˌʴʯ Ȍʴˁʹ˅ ȍʳˇʭ˄ʳ˂ʯʹˋφ  
Ȗ˂ʯʭʿː Ȍˀʹˆ˄˂ țʿʴʽ˅˘ʺ˂ʯʹˋφ Ȉ˘ˁˁ˘ˋʴˁʽ˂ țʿʴˁʭ șʹʽ˂ʿʭ˙ʯˁʭφ  

șʴˍʭʿːˁ˘ʽ˂ʯ ȱʯʭˁ țʿʴʽ˅ʭˁʳ˄˂ʯʹˋ 
șʴʿ˘ˆ˂˃˂ʿː˅ːʽʹʺ ʳʴ˄ʷʭʯˁʹʺ ˃ʴʳʭʰ˂ʰ˘ˋˁʹʺ 
ˇˁ˘ʯʴ˄˅ʹˆʴˆ ˘ˀʴˁ˘ ȇ˂ʰʳʭˁʭ ȣˀʴʿːˁʹˌːʽ˂ʰ˂ 

Ϙȑʭ˃˂˄˘ʷʷ˝φ Ƞʽ˄ʭ˙ˁʭϙ 
 

ȞȠȤȆȞȚȱ ȝȒȞȒ șțȝȢțȘțȉȱȤȚțȲ ȇȠȌțȈȒ ȝȱȤȖțȈȒȣ ȟȆ ȇȆȘȖțȈȒȣ ȌțȘȒȚ Ȉ 
șȍȐȆȣ ȜȝȒȆȑțȈȞȩȖțȲ ȚȒȑțȈȒȚȒ 

 
Ǽʷʸʼʣ˂ˎ˓ς Ȓʺʯʣʮʸʥʻˆʳʣ ʷʯʮʸʥʯʷʣ ϒ ˂ʪ ʺˎʥʷʯʷʷʣ ʼʪʺʯʼʸʺˎ˓ν ʺʸʮʼʣ˃ʸʥʣʷʣ ʷʣ 

ʹˎʥʩʪʷʷʸʶʽ ʻˀʸʩˎ Ȗʳʺʣˏʷʯν ʽʮʩʸʥʭ ʹˎʥʷˎˁʷʸʦʸ ʽʮʤʪʺʪʭʭ˓ Ǽʮʸʥʻˆʳʸʦʸ ʶʸʺ˓ς Ǿʸʷʣ ˌ 
ˁʣʻʼʯʷʸ˒ Ȓʺʯˁʸʺʷʸʶʸʺʻˆʳʸˏ ʷʯʮʸʥʯʷʯ ʼʣ ʶʣˌ ʼʣʳˎ ʸʻʷʸʥʷˎ ʦʪʸʶʸʺʿʸʵʸʦˎˁʷˎ ʺʯʻʯμ 
ʺˎ ʥʷʯʷʷʯʰ ʺʪʵˆˌʿ ώʪ́ʺʪʥʣʭʣ˒ʼˆ ʷʯʮʸʥʯʷʷˎ ʺˎʥʷʯʷʯ ʮ ʣʤʻʸʵ˒ʼʷʯʶʯ ʥʯʻʸʼʣʶʯ ΄ͺϒͻͺͺ ʶχ 
ʹʵʣʥʷʯʰ ʷʣˀʯʵ ʺʪʵˆˌʿʽ ʥ ʤˎʳ Ǽʮʸʥʻˆʳʸʦʸ ʶʸʺ˓ϐν ˁˎʼʳʸ ʥʯʺʣʭʪʷˎ ʺˎˁʳʸʥˎ ʼʣ ʶʸʺʻˆʳˎ ʼʪʺʣʻʯν 
ʻʿʸʺʶʸʥʣʷˎ ʥʷʣʻʵˎʩʸʳ ʳʸʵʯʥʣʷˆ ʺˎʥʷ˓ Ǽʮʸʥʻˆʳʸʦʸ ʶʸʺ˓ ʼʣ ʩˎ˓ʵˆʷʸʻʼˎ ʺˎˁʸʳν ʹʸʥʪʺˀʷ˓ 
ʻʳʵʣʩʪʷʣ ʵʪʻʸʥʯʶʯ ʹʸʺʸʩʣʶʯν ˄ʸ ʻʹʺʯ˓˒ʼˆ ʺʸʮʥʯʼʳʽ ˓ʺʽʭʷʸ-ʤʣʵʳʸʥʸˏ ʶʪʺʪʭˎν ʹʺʸ˂ʪʻʯ 
ʥʸʩʷʸˏ ʪʺʸʮˎˏ ʮʷʣˁʷʸ ʥʹʵʯʥʣ˒ʼˆ ʷʣ ʺʪʵˆˌʿν ʥʪʵʯʳʣ ʳˎʵˆʳˎʻʼˆ ˓ʺˎʥ ˎ ʤʣʵʸʳν ʸʻʸʤʵʯʥʸ ʥ ʶˎʻ˂˓ˀ 
ʺʸʮˁʵʪʷʽʥʣʷʷ˓ ʥʸʩʸʩˎʵˎʥν ʥʷʣʻʵˎʩʸʳ ʪʺʸʮˎˏ ʽʼʥʸʺ˒˒ʼˆʻ˓ ʹʸʩʪʳʽʩʯ ʦʵʯʤʸʳˎ ʽʺʸˁʯ˄ʣς 
ȕʣʳʯʶ ˁʯʷʸʶν Ȓʺʯʣʮʸʥʻˆʳʣ ʷʯʮʸʥʯʷʣ ʶʣˌ ʺˎʥʷʯʷʷʯʰ ʺʪʵˆˌʿ ʮ ʺʸʮʥʯʷʪʷʸ˒ ˓ʺʽʭʷʸ-
ʤʣʵʳʸʥʸ˒ ʶʪʺʪʭʪ˒ ʼʣ ˀʣʺʣʳʼʪʺʷʯʶʯ ʩʵ˓ ʹʺʯʶʸʺʻˆʳʯˀ ʮʸʷ ʣʳʽʶʽʵ˓ʼʯʥʷʯʶʯ ʿʸʺʶʣʶʯν 
˄ʸ ʿʸʺʶʽ˒ʼˆʻ˓ ʹˎʩ ʥʹʵʯʥʸʶ ʥʸʩʷʸˏ ʼʣ ʥˎʼʺʸʥʸˏ ʪʺʸʮˎˏς 

Ȍʵ˒ˁʸʥˎ ʻʵʸʥʣμ ʺˎˁʳʸʥʣ ʩʸʵʯʷʣν ʤʣʵʳʸʥʣ ʩʸʵʯʷʣν ˓ʺʽʭʷʸ-ʤʣʵʳʸʥʣ ʻʯʻʼʪʶʣν 
Ȓʺʯʣʮʸʥʻˆʳʣ ʷʯʮʸʥʯʷʣν ʺˎʥʷʯʷʷʯʰ ʺʪʵˆˌʿς 

 
Nepsha Oleksandr, Epifantsev Denys,  

Koval Dm̔ trʸν Vinnichenko ȑlena, Meshalnikov Ivan 
Bogdan Khmelnitsky Melitopol State Pedagogical University 

(Zaporizhzhia, Ukraine) 
 

MODERN FEATURES OF THE MORPHOLOGICAL STRUCTURE OF RIVER AND GULLY VALLEYS 
WITHIN THE AZOV LOWLAND 

 
Abstract. The Azov lowland is a flat area located in the south-east of Ukraine, along 

the northern coast of the Azov Sea. It is part of the Black Sea Lowland and has the following 
main geomorphological features flat relief (low-lying plains with absolute heights of 50-100 m 
prevail; a gentle slope of the relief towards the Azov Sea), distinct river and sea terraces formed 
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as a result of fluctuations in the level of the Azov Sea and river activity, the surface is composed 
of loess rocks that contribute to the development of a ravine and gully network, water erosion 
processes significantly affect the relief, a large number of ravines and gullies, especially in 
places where watersheds are divided, and sometimes deep tracts are formed as a result of 
erosion. Thus, the Pryazovian lowland has a flat relief with a developed ravine and gully 
network and accumulative forms typical of coastal zones, which are formed under the 
influence of water and wind erosion. 

Key words: river valley, gully valley, gully and gully system, Pryazovian lowland, flat 
relief. 

 
Ȝ˄ʹʭʸ˂ʯ˅ːʽʭ ˁʹʸ˂ʯʹˁʭ ˝ʯʿ˝˖ ˅˂ʮ˂˜ ˁʹʸʹˁˁˇ ˃ʿ˂˅ʽ˂-˃˂ˊʹʿˇ ˄˘ʯˁʹˁˇ ˁʭ ˁʴ˂ʰʴˁ˂ʯ˘ʺ 

˂˅ˁ˂ʯ˘φ ʯʽ˄ʹˆˇ ˀʭʺʷʴ ˃˂ʯ˅˜ʳˁ˂ ʭʿ˜ʯ˘˖ˀ ʴ˂˃ʿʴʺ˅ˆ˂ˌʴˁ˂ʯʹˊ ˆʴ˄ʭ˅φ ˇ ˀʴʷʭˊ ʳ˂ʿʹˁ ˄˘ˋ˂ʽ ϛ 
ʭʿ˜ʯ˘˖ˀ ˁʴ˂˃ʿʴʺ˅ˆ˂ˌʴˁˇ ˆʭ ʰ˂ʿ˂ˌʴˁˇφ ˝ʽʭ ˀʭ˖ ˃˂ʿ˂ʰʹʺ ˇˊʹʿ ˃˂ʯʴ˄ˊˁ˘ ˁʭ ˃˘ʯʳʴˁːφ ʳ˂ 
Ȇʸ˂ʯ˅ːʽ˂ʰ˂ ˀ˂˄˝ ϖΉφ ˅ϋ ΑΓϗϋ Ȉ˘ʳ ˂˅ˆʭˁˁː˂ʰ˂ ʯ˘ʳ˂ʽ˄ʴˀʿ˜˖ˆː˅˝ ʭʮ˄ʭʸ˘ʺˁʹˀ Ϙʮʴ˄ʴʰ˂ʯʹˀϙ 
ˇ˅ˆˇ˃˂ˀ ʯʹ˅˂ˆ˂˜ ʯ˘ʳ ʽ˘ʿːʽ˂ˊ ʳ˂ ΐΒφΌ ˀ Ϙˁʭ ʸʭˊ˘ʳ ʯ˘ʳ ˀϋ șʭ˄˘ˇ˃˂ʿːϙϋ Ȝ˂ʯʴ˄ˊˁ˝ ˄˘ʯˁʹˁʹ 
˃˂˄˘ʯˁ˝ˁ˂ ʰˇ˅ˆ˂ ˄˂ʸˋʿʴˁ˂ʯʭˁʭ ˄˘ˋʽ˂ʯʹˀʹ ʳ˂ʿʹˁʭˀʹ ˘ ʮʭʿʽʭˀʹ ʮʭ˅ʴʺˁˇ Ȇʸ˂ʯ˅ːʽ˂ʰ˂ ˀ˂˄˝ϋ 
Ȥʴ˄ʰˇʯʭˁˁ˝ ˄˘ˋʽ˂ʯʹˊ ˘ ʮʭʿʽ˂ʯʹˊ ʳ˂ʿʹˁ ˘ ʯ˂ʳ˂ʳ˘ʿːˁʹˊ ˃˄˂˅ˆ˂˄˘ʯφ ˎ˂ ˙ˊ ˄˂ʸʳ˘ʿ˝˜ˆːφ ˁʭʳʭ˜ˆː 
˅ˇˋʭ˅ˁ˘ʺ ˃˂ʯʴ˄ˊˁ˘ ˄˘ʯˁʹˁʹ ˊʯʹʿ˝˅ˆ˂ʰ˂ ˊʭ˄ʭʽˆʴ˄ˇφ ʯʹ˄ʭʸˁ˘˅ˆː ˝ʽ˂ʰ˂ ˂˅˂ʮʿʹʯ˂ ˃˂ˀ˘ˆˁʭ ˃˘ʳ 
ˋʭ˅ ˃ʴ˄ʴ˅ˇʯʭˁˁ˝ ˌ˘˖˜ ˆʴ˄ʹˆ˂˄˘˖˜ ʯ ˍʹ˄˂ˆˁ˂ˀˇ ˁʭ˃˄˝ˀʽˇ ϖΉφ ˅ϋ ΑΓϗϋ 

Ȟʴ˄ʴʳˁ˘ ʭʮ˅˂ʿ˜ˆˁ˘ ʯ˘ʳˀ˘ˆʽʹ ˃˂ʯʴ˄ˊˁ˘ ˄˘ʯˁʹˁʹ ˅ˆʭˁ˂ʯʿ˝ˆː ˃˄ʹʮʿʹʸˁ˂ ΐΈ-ΑΈ ˀϋ 
șʭʽ˅ʹˀʭʿːˁ˘ ʯ˘ʳˀ˘ˆʽʹ ˃˄ʹˇ˄˂ˋʴˁ˘ ʳ˂ ʯ˂ʳ˂ʳ˘ʿ˘ʯ ʮ˘ʿ˝ ˃˘ʯˁ˘ˋˁʹˊ ˀʴʷ ʳ˘ʿ˝ˁʽʹφ ʳʴ ʯ˂ˁʹ 
˅˝ʰʭ˜ˆː ΉΈΒ ˀ Ϙˁʭ ʸʭˊ˘ʳ ʯ˘ʳ ˅ϋ ȝʭʳʹʯ˂ˁ˘ʯʽʭϙ ˘ ΉΉΒ ˀ Ϙˁʭ ʸʭˊ˘ʳ ʯ˘ʳ Ȟˆʭ˄˂˙ ȶʿˆʹϙϋ ș˘ˁ˘ˀʭʿːˁ˘ 
ʭʮ˅˂ʿ˜ˆˁ˘ ˃˂ʸˁʭˋʽʹ ˃˂ʯʴ˄ˊˁ˘ ʯ˘ʳʸˁʭˋʭ˜ˆː˅˝ ˁʭ ʸʭ˃ʿʭʯʭˊ ʰʹ˄ʿ˂ʯʹˊ ˋʭ˅ˆʹˁ ˄˘ˋ˂ʽ ȇʴ˄ʳʹφ 
ȑʴʿʴˁ˂˙φ Ȗ˂ˀʹˍˇʯʭˆʽʹφ ș˂ʽ˄˂˙ ȇ˘ʿ˂˅ʭ˄ʭʺʽʹ ˆʭ ʳˁʹˎ ʮʭʿ˂ʽφ ˎ˂ ʯ˘ʳʽ˄ʹʯʭ˜ˆː˅˝ ʯ Ȇʸ˂ʯ˅ːʽʴ 
ˀ˂˄ʴϋ ȟˇˆ ʯ˂ˁʹ ˀʭ˜ˆː ʯ˘ʳϨ˖ˀˁ˘ ʸˁʭˋʴˁˁ˝ ʯ˘ʳ - ΈφΎ ʳ˂ - Έφΐ ˀ ϖΊϗϋ 

ȉʿʹʮʹˁʭ ʴ˄˂ʸ˘ʺˁ˂ʰ˂ ʯ˄˘ʸˇ ˁʭʺʮ˘ʿːˍʹˊ ˄˘ˋʽ˂ʯʹˊ ʳ˂ʿʹˁ ˘ ʮʭʿ˂ʽ ʳ˂˅ʹˆː ʸˁʭˋˁʭ ʳʿ˝ 
ˆʴ˄ʹˆ˂˄˘˙φ ˎ˂ ˃˄ʹˀʹʽʭ˖ ʳ˂ ˀ˂˄˝φ ˘ ʸˀ˘ˁ˜˖ˆː˅˝ ʯ˘ʳ ΎΈ-ΐΈ ˀ ˇ ʰʹ˄ʿ˂ʯʹˊ ˋʭ˅ˆʹˁʭˊ ʳ˂ʿʹˁ ʳ˂ 
70-ΒΏ ˀ ʮ˘ʿ˝ ˃˘ʯˁ˘ˋˁʹˊ ˀʴʷ ʳ˘ʿ˝ˁʽʹ ʳ˂˅ʿ˘ʳʷʴˁˁ˝ ϖΌϗϋ 

ȑˇ˃ʹˁʹˀ˂˅˝ ˁʭ ʽ˂˄˂ˆʽ˂ˀˇ ˂˃ʹ˅˘ ˁʭʺˊʭ˄ʭʽˆʴ˄ˁ˘ˍʹˊ ˄ʹ˅ ˀ˂˄ˉ˂ʿ˂ʰ˘˙ ˄˘ˋʽ˂ʯʹˊ ˘ 
ʮʭʿʽ˂ʯʹˊ ʳ˂ʿʹˁϋ Ȟʭˀʴ ˂˅˂ʮʿʹʯ˂˅ˆ˘ ˀ˂˄ˉ˂ʿ˂ʰ˘˙ ˄˘ˋʽ˂ʯʹˊ ʳ˂ʿʹˁ ˘ ʮʭʿ˂ʽ ˖ ʽʿ˜ˋ˂ʯʹˀʹ 
˃˂ʽʭʸˁʹʽʭˀʹ ˊʭ˄ʭʽˆʴ˄ˇ ˆʭ ˁʭ˃˄˝ˀʽˇ ˆʴʽˆ˂ˁ˘ˋˁʹˊ ˄ˇˊ˘ʯϋ Ȉ˂ˁʹ ˖ ˂ʳˁʹˀʹ ʸ ˁʭʺʯʭʷʿʹʯ˘ˍʹˊ 
ˋʹˁˁʹʽ˘ʯ ʰʴ˂ˀ˂˄ˉ˂ʰʴˁʴʸˇφ ˎ˂ ʯʹʸˁʭˋʭ˜ˆː ˄˘ʸˁ˂ˀʭˁ˘ˆˆ˝ ˄ʴʿː˖ˉˇ ˆʭ ˉ˂˄ˀˇʯʭˁˁ˝ ʺ˂ʰ˂ 
˅ˆ˄ˇʽˆˇ˄ʹ ϖΉφ ˅ϋ ΑΓϗϋ ș˂˄ˉ˂ʿ˂ʰ˘ˋˁ˘ ˂˅˂ʮʿʹʯ˂˅ˆ˘ ʴ˄˂ʸ˘ʺˁʹˊ ˉ˂˄ˀ ˄ʴʿː˖ˉˇ ˋ˘ˆʽ˂ 
ʯ˘ʳ˂ʮ˄ʭʷʭ˜ˆː ʯ˃ʿʹʯ ʰʴ˂˅ˆ˄ˇʽˆˇ˄ʹφ ˅ʽʿʭʳˇ ˆʭ ˉ˘ʸʹˋˁʹˊ ʯʿʭ˅ˆʹʯ˂˅ˆʴʺ ʰ˘˄˅ːʽʹˊ ˃˂˄˘ʳφ ʭ 
ˆʭʽ˂ʷ ˘ˁˍʹˊ ˄ʴʿː˖ˉ˂ˇˆʯ˂˄˜ʯʭʿːˁʹˊ ˃˄˂ˌʴ˅˘ʯφ ˎ˂ ʮʴ˄ˇˆː ˇˋʭ˅ˆː ˇ ˙ˊˁː˂ˀˇ ˉ˂˄ˀˇʯʭˁˁ˘ϋ ȇʭ 
ʮ˘ʿːˍʴφ ˅ʭˀʴ ˀ˂˄ˉ˂ʿ˂ʰ˘˝ ˄˘ˋʽ˂ʯʹˊ ʳ˂ʿʹˁ ˘ ʮʭʿ˂ʽ ˁʴ˄˘ʳʽ˂ ˅ˆʭ˖ ʽʿ˜ˋʴˀ ʳ˂ ˄˂ʸˇˀ˘ˁˁ˝ 
˃˂ˊ˂ʳʷʴˁˁ˝φ ˄˂ʸʯʹˆʽˇ ʰ˘ʳ˄˂ˀʴ˄ʴʷ˘ ˆʭ ʴʯ˂ʿ˜ˌ˘˙ ˄ʴʿː˖ˉˇ ʯ ˌ˘ʿ˂ˀˇ ϖΎϗϋ Ȣʭˌ˘ʭʿːˁʹʺ ʭˁʭʿ˘ʸ ˘ 
ʽ˂˄ʴʿ˝ˌ˘˝ ʯ˘ʳʽʿʭʳʴˁːφ ˎ˂ ˉ˂˄ˀˇ˜ˆː ˄ʴʿː˖ˉˁ˘ ˅ˆ˄ˇʽˆˇ˄ʹφ ʳʭ˜ˆː ʸˀ˂ʰˇ ʯʹʸˁʭˋʹˆʹ ʯ˘ʽ˂ʯ˘ 
ˀʴʷ˘φ ʭ ˆʭʽ˂ʷ ˇˀ˂ʯʹ ˆʭ ˂˅˂ʮʿʹʯ˂˅ˆ˘ ˃˄˂˝ʯˇ ˉʭʸ ʳʴˁˇʳʭˌ˘˙ ʺ ˂˅ʭʳʽ˂ˁʭʽ˂˃ʹˋʴˁˁ˝ ʯ ˁʴ˂ʰʴˁ-
ˋʴˆʯʴ˄ˆʹˁˁʹʺ ˃ʴ˄˘˂ʳ ʰʴ˂ˀ˂˄ˉ˂ʰʴˁʴʸˇϋ  

Țʭʺʮ˘ʿːˍʹˀʹ ˄˘ˋʽʭˀʹφ ˎ˂ ˄˂ʸˋʿʴˁ˂ʯˇ˜ˆː ˃˂ʯʴ˄ˊˁ˜ Ȝ˄ʹʭʸ˂ʯ˅ːʽ˂˙ ˁʹʸ˂ʯʹˁʹφ ˖ 
˄˘ˋʽʹ ȇʴ˄ʳʭφ ȑʴʿʴˁʭφ Ȗ˂ˀʹˍˇʯʭˆʽʭφ ș˂ʽ˄ʭ ș˂˅ʽ˂ʯʽʭϋ Ƞ˅˘ ˌ˘ ˄˘ˋʽʹ ˀʭ˜ˆː ʮʿʹʸːʽˇ ʳ˂ 
ˀʴ˄ʹʳ˘˂ˁʭʿːˁ˂ʰ˂ ˁʭ˃˄˝ˀʽˇ ˆʴˋ˘˜ ˘ ʯ˃ʭʳʭ˜ˆː ʯ Ȇʸ˂ʯ˅ːʽʴ ˀ˂˄ʴϋ ȇ˘ʿːˍ˘˅ˆː ˁʭʺʮ˘ʿːˍʹˊ 



Ϡjp=A«k ¯9WAk´WRW9 9V!eeAkSA¯ !k= ´«Ak=Sϡ 

SCIENCECENTRUM.PL   ISSUE 1(71)           ISBN 978-83-949403-3-1 
 

51 
 

ʮʭʿ˂ʽφ ˆʭʽ˘ ˝ʽ ʮʭʿʽʹ Ȝ˂ʽ˂˅ˁʭφ ȇʭʮʭˊ-ȟʭ˄ʭˀʭφ Ȧʹ˄˂ʽʭφ Ȟʭˀʭ˄˘ˁʭφ ˆʭʽ˂ʷ ʯ˘ʳʽ˄ʹʯʭ˜ˆː˅˝ ʯ 
Ȇʸ˂ʯ˅ːʽʴ ˀ˂˄ʴ ϖΊφ Όϗϋ 

ȝ˘ˋʽʭ ȇʴ˄ʳʭ ʯ ˄ʭʺ˂ˁ˘ ʳ˂˅ʿ˘ʳʷʴˁˁ˝ ˃˄ʴʳ˅ˆʭʯʿʴˁʭ ˅ʯ˂˖˜ ˅ʴ˄ʴʳˁː˂˜ ˆʭ ˁʹʷˁː˂˜ 
ˆʴˋ˘˖˜ϋ ș˂˄ˉ˂ʿ˂ʰ˘ˋˁʹʺ ʯʹʰʿ˝ʳ ʳ˂ʿʹˁʹ ˄ϋ ȇʴ˄ʳʭ ʯ ˁʹʷˁ˘ʺ ˆʴˋ˘˙φ ʳʴ ʯ˂ˁʭ ʯʹ˄˂ʮʿ˝ʿʭ˅˝ ʯ 
˄ʹˊʿʹˊ ˂˅ʭʳ˂ʯʹˊ ˁʴ˂ʰʴˁ˂ʯʹˊ ˃˂˄˂ʳʭˊ ˃˘ʯˁ˘ˋˁ˂ʰ˂ ʮ˂˄ˆˇ Ȝ˄ʹˋ˂˄ˁ˂ˀ˂˄˅ːʽ˂˙ ʸʭ˃ʭʳʹˁʹφ 
˘˅ˆ˂ˆˁ˂ ʯ˘ʳ˄˘ʸˁ˝˖ˆː˅˝ ʯ˘ʳ ˆʭʽ˂˙ ʳ˂ʿʹˁʹ ˅ʴ˄ʴʳˁː˂˙ ˆʴˋ˘˙φ ʳʴ ʯ˂ˁʭ ˉ˂˄ˀˇʯʭʿʭ˅˝ ʯ ˂ʮʿʭ˅ˆ˘ 
ʯʹˊ˂ʳ˘ʯ ˁʭ ʳʴˁˁˇ ˃˂ʯʴ˄ˊˁ˜ ʽ˄ʹ˅ˆʭʿ˘ˋˁʹˊ ˃˂˄˘ʳ Ȝ˄ʹʭʸ˂ʯ˅ːʽ˂ʰ˂ ʽ˄ʹ˅ˆʭʿ˘ˋˁ˂ʰ˂ ˀʭ˅ʹʯˇϋ 
Ȉʹˊ˂ʳʹ ʽ˄ʹ˅ˆʭʿ˘ˋˁʹˊ ˃˂˄˘ʳ ˇ ˅ˇˋʭ˅ˁ˂ˀˇ ˄ʴʿː˖ˉ˘ ˃˄ʴʳ˅ˆʭʯʿʴˁ˘ ʰʴ˂ʿ˂ʰ˘ˋˁʹˀʹ ˃ʭˀϐ˝ˆʽʭˀʹ 
Ϡȉ˄ʭˁ˘ˆˁ˘ ˅ʽʴʿ˘ϡφ ϠȞʽʴʿ˝ ϠȜ˘ˀʴˁ˂ʯʭϡφ ϠȞʽʴʿ˝ ʽʯʭ˄ˌʹˆ˂ʯʭϡφ Ϡȇʿʭʽʹˆˁ˘ ˅ʽʴʿ˘ϡ ʯ ˄ʭʺ˂ˁ˘  
˅ϋ ȝʭʳʹʯ˂ˁ˘ʯʽʭ ϖΉφ ˅ϋ ΉΌΎϑ Ώφ ˅ϋ ΉΒΊ-184]. 

Ȍ˂ʿʹˁʭ ˄ϋ ȇʴ˄ʳʭ ʯ ˁʹʷˁ˘ʺ ˆʴˋ˘˙ Ϙʳ˂ ʰʹ˄ʿʭ ʮϋ Ȗ˂ʿ˂ʳ˝ʸˁ˂˙ϙ ϛ ˆʹ˃˂ʯʭ ʳʿ˝ ˄˘ˋ˂ʽ 
Ȝ˄ʹˋ˂˄ˁ˂ˀ˂˄˅ːʽ˂˙ ˁʹʸ˂ʯʹˁʹϋ Ȍʿ˝ ˁʴ˙ ˊʭ˄ʭʽˆʴ˄ˁʭ ˁ˂˄ˀʭʿːˁʭ ʳʿ˝ ˄˘ˋ˂ʽ ˃˘ʯˁ˘ˋˁ˂˙ ˃˘ʯʽˇʿ˘ 
ȑʴˀʿ˘ ʭ˅ʹˀʴˆ˄˘˝ ˅ˊʹʿ˘ʯ - ʳʴ ˃˄ʭʯʹʺ ˅ˊʹʿ ʽ˂˄˘ˁˁʹʺφ ʯʹ˅˂ʽʹʺ ˘ ʽ˄ˇˆʹʺφ ʭ ʿ˘ʯʹʺ ϛ ˍʹ˄˂ʽʹʺφ 
˃˂ʿ˂ʰʹʺφ ˆʴ˄ʭ˅˂ʯʭˁʹʺ ϖΐφ ˅ϋ ΓΏ-96]. 

Ȝ˄ʭʯʹʺ ˅ˊʹʿ ʳ˂ʿʹˁʹ ˄ϋ ȇʴ˄ʳʭ ˁʭ ˌ˘ʺ ʳ˘ʿ˝ˁˌ˘ ʳˇʷʴ ˅ˆ˄˘ˀʽʹʺφ ʯʹ˅˂ʽʹʺ Ϙ˃ʴ˄ʴʯʹˎʴˁˁ˝ 
ˁʭʳ ˄˘ʯˁʴˀ ʸʭ˃ʿʭʯʹ ˅˝ʰʭ˖ ΏΏ ˀϙφ ˄˂ʸˋʿʴˁ˂ʯʭˁʹʺ ˋʹ˅ʿʴˁˁʹˀʹ ʽ˂˄˂ˆʽʹˀʹ ˝˄ʭˀʹ ʮʴ˄ʴʰ˂ʯ˂ʰ˂ 
ˆʹ˃ˇφ ʭ ʯ ʳʴ˝ʽʹˊ ˀ˘˅ˌ˝ˊ ˇ˅ʽʿʭʳˁʴˁʹʺ ʳʭʯˁ˘ˀʹ Ϙ˅ˆʭʮ˘ʿ˘ʸ˂ʯʭˁʹˀʹϙ ˘ ʳ˘˜ˋʹˀʹ ʸ˅ˇʯʭˀʹϋ Ƞ 
ʳʴ˝ʽʹˊ ˁʴʸʭʳʴ˄ˁ˂ʯʭˁʹˊ ˀ˘˅ˌ˝ˊ ˅ˊʹʿˇ ˘ ʯ ˅ˆ˘ˁʽʭˊ ˝˄˘ʯφ ˎ˂ ˄˂ʸˋʿʴˁ˂ʯˇ˜ˆː ʺ˂ʰ˂φ ˖ ˊ˂˄˂ˍ˘ 
ʯ˘ʳ˅ʿ˂ˁʴˁˁ˝ ˃˂˄˘ʳ ˋʴˆʯʴ˄ˆʹˁˁ˂ʰ˂ ʯ˘ʽˇφ ˄˘ʳˍʴ ʭʿ˜ʯ˘˜ ˍ˂˅ˆ˂˙ ˁʭʳʸʭ˃ʿʭʯˁ˂˙ ˆʴ˄ʭ˅ʹ ˘ ˃˂˄˘ʳ 
ʽˇ˝ʿːˁʹˌːʽ˂ʰ˂ ˝˄ˇ˅ˇ ϖΊϗϋ 

ȥʴʺ ˅ˊʹʿ ˁʹʷˁː˂˙ ˋʭ˅ˆʹˁʹ ʳ˂ʿʹˁʹ ˄ϋ ȇʴ˄ʳʭ ˅ʹʿːˁ˂ ˃˂ʿ˂ʰʹʺ ˘ ˄˂ʸˋʿʴˁ˂ʯʭˁʹʺ 
ʮʭʰʭˆːˀʭφ ʭʿʴ ʳˇʷʴ ˃˂ʰʭˁ˂ ʯʹ˄ʭʷʴˁʹˀʹ ʯ ˄ʴʿː˖ˉ˘ ʮʭʿʽʭˀʹφ ˅ˊʹʿʹ ˝ʽʹˊ ˀʭʺʷʴ ˃˂ʯ˅˜ʳˁ˂ 
˄˂ʸ˂˄ʭˁ˘ ϖΊϗϋ 

Ȟˇˋʭ˅ˁʭ ʸʭ˃ʿʭʯʭ ˄ϋ ȇʴ˄ʳʭ ʳˇʷʴ ˍʹ˄˂ʽʭφ ˃ʿ˂˅ʽʭφ ʸ ˋʹ˅ʿʴˁˁʹˀʹ ˅ˆʭ˄ʹˌ˝ˀʹ ˘ ˅ˇˊʹˀʹ 
˄ˇ˅ʿʭˀʹφ ˀ˘˅ˌ˝ˀʹ ʸʭʮ˂ʿ˂ˋʴˁʭ ˃˘˅ʿ˝ ˃ʭʯ˂ʳʽ˘ʯϋ Ȧʹ˄ʹˁʭ ʸʭ˃ʿʭʯʹ ʮ˘ʿ˝ ˅ϋ Ț˂ʯ˂-Ȝʴˆ˄˘ʯʽʹ ˅˝ʰʭ˖ 
ΎφΏ ʽˀϋ Țʭ ˃˘ʯˁ˘ˋ ʯ˂ˁʭ ˃˂˅ˆˇ˃˂ʯ˂ ʸˁʹʷˇ˖ˆː˅˝ ˘ ʮ˘ʿ˝ ˅ϋ țʿːʰʹˁʴ ˍʹ˄ʹˁʭ ˙˙ ˅ˆʭˁ˂ʯʹˆː ˇ˅ː˂ʰ˂ 
ʿʹˍʴ ΌΈΈ ˀϋ ϖΊφ Αϗϋ 

Ȟˇˋʭ˅ˁʭ ʳ˂ʿʹˁʭ ˄ϋ ȇʴ˄ʳʭφ ˁʭ ʳ˘ʿ˝ˁˌ˘ ʯ˘ʳ ʰʹ˄ʿʭ ʮϋ Ȗ˂ʿ˂ʳ˝ʸˁ˂˙ ˘ ʳ˂ ˃˘ʯˁ˘ˋˁ˂˙ ˀʴʷ˘ 
˄ʭʺ˂ˁˇ ʳ˂˅ʿ˘ʳʷʴˁˁ˝ ˄˂ʸ˄˂ʮʿʴˁʭ ʯ ʽ˄ʹ˅ˆʭʿ˘ˋˁʹˊ ˃˂˄˂ʳʭˊ ˀʭ˅ʹʯˇϋ Ȗ˂ˁˉ˘ʰˇ˄ʭˌ˘˝ ʳ˂ʿʹˁʹ ʯ 
˃ʿʭˁ˘φ ˀ˂˄ˉ˂ʿ˂ʰ˘ˋˁʹʺ ʯʹʰʿ˝ʳ ˅ˊʹʿ˘ʯ ˘ ʸʭ˃ʿʭʯʹ ˅ʯ˘ʳˋʹˆː ˃˄˂ ʸˁʭˋˁʹʺ ʯ˃ʿʹʯ ʰʴ˂˅ˆ˄ˇʽˆˇ˄ʹ 
ˁʭ ˙˙ ˉ˂˄ˀˇʯʭˁˁ˝ϋ șʭ˜ˋʹ ʸʭʰʭʿ˂ˀ ʮʿʹʸːʽʹʺ ʳ˂ ˀʴ˄ʹʳ˘˂ˁʭʿːˁ˂ʰ˂ ˁʭ˃˄˝ˀ˂ʽ ˆʴˋ˘˙ ˄˘ˋʽʹφ 
ʳ˂ʿʹˁʭ ȇʴ˄ʳʹ ˁʭ ˌ˘ʺ ʳ˘ʿ˝ˁˌ˘ ˄˂ʮʹˆː ʽ˘ʿːʽʭ ʳ˂ʯ˂ʿ˘ ʰʿʹʮ˂ʽʹˊ ʸʭʽ˄ˇˆ˘ʯφ ʳʴ ˁʭ˃˄˝ˀ˂ʽ ˆʴˋ˘˙ 
˄˘ˋʽʹ ʸˀ˘ˁ˜˖ˆː˅˝ ʽ˘ʿːʽʭ ˄ʭʸ˘ʯφ ˁʴ˄˘ʳʽ˂ ˃˘ʳ ʽˇˆʭˀʹφ ʮʿʹʸːʽʹˀʹ ʳ˂ ˃˄˝ˀ˂ʰ˂ϋ Țʭ˝ʯˁ˘˅ˆː 
˃˄˝ˀ˂ʿ˘ˁ˘ʺˁʹˊ ʯ˘ʳ˄˘ʸʽ˘ʯ ʳ˂ʿʹˁʹφ ʭ ˆʭʽ˂ʷ ˁʭ˃˄˝ˀ˂ʽ ʮʭʿʽ˂ʯʹˊ ʳ˂ʿʹˁφ ˎ˂ ʸʭʽʿʭʿʹ˅˝ ˁʭ 
˅ˊʹʿʭˊ ˁ˘ʮʹ ˁʭ ˃˄˂ʳ˂ʯʷʴˁˁ˘ ˃˄˝ˀ˂ʿ˘ˁ˘ʺˁʹˊ ʳ˘ʿ˝ˁ˂ʽ ʳ˂ʿʹˁʹφ ʳʭ˖ ʸˀ˂ʰˇ ʳ˘ʺˆʹ ʯʹ˅ˁ˂ʯʽˇφ ˎ˂ 
˄˘ˋʽʭ ʯʹʽ˂˄ʹ˅ˆ˂ʯˇʯʭʿʭ ʳʿ˝ ʳ˂ʿʹˁʹ ˂˅ʿʭʮʿʴˁ˘ ʸ˂ˁʹφ ˝ʽ˘ ʯʹˁʹʽʿʹ ʯ ˀʭ˅ʹʯ˘ ʯˁʭ˅ʿ˘ʳ˂ʽ 
˄˂ʸ˄ʹʯˁʹˊ ʳʹ˅ʿ˂ʽʭˌ˘ʺϋ ȥʴ ˃˘ʳˆʯʴ˄ʳʷˇ˖ˆː˅˝ ˆʭʽ˂ʷ ˇ ˄ʴʸˇʿːˆʭˆ˘ ʰʴ˂ʿ˂ʰ˘ˋˁ˂˙ ʸʺ˂ˀʽʹϋ Ȟˊʹʿʹ 
ʳ˂ʿʹˁʹ ˁʭ ˌ˘ʺ ʳ˘ʿ˝ˁˌ˘ ˀʭʺʷʴ ˅ʹˀʴˆ˄ʹˋˁ˘ Ϙʿ˘ʯʹʺ ˅ˊʹʿ ʳʴˎ˂ ˁʹʷˋʹʺϙϋ Ƞ ˀ˘˄ˇ ˁʭʮʿʹʷʴˁˁ˝ 
ʳ˂ ʸʭ˃ʿʭʯʹ ʽ˄ˇˆʹʸˁʭ ˅ˊʹʿ˘ʯ ʸ˄˂˅ˆʭ˖φ ʭ ʮ˘ʿ˝ ˅ʭˀʹˊ ʽ˂˄ʳ˂ˁ˘ʯ ˘ʸ ʸʭ˃ʿʭʯ˂˜ ʯ˂ˁʹ ʳˇʷʴ ʽ˄ˇˆ˘φ ˇ 
ʳʴ˝ʽʹˊ ˀ˘˅ˌ˝ˊ ˂ʮ˄ʹʯʹ˅ˆ˘φ ˅ʽʴʿ˝˅ˆ˘φ ˅ʽʿʭʳʴˁ˘ ʽ˄ʹ˅ˆʭʿ˘ˋˁʹˀʹ ˃˂˄˂ʳʭˀʹϋ ȑʭ˃ʿʭʯʭ ˄˘ˋʽʹ ˁʭ 
ˌ˘ʺ ʳ˘ʿ˝ˁˌ˘ ʯˇʸːʽʭφ ˁʴ˄˘ʳʽ˂ ˂ʳˁ˂˅ˆ˂˄˂ˁˁ˝ϋ Ȧʹ˄ʹˁʭ ˙˙ ʸˀ˘ˁ˜˖ˆː˅˝ ʯ˘ʳ ΏΈ ʳ˂ ΏΈΈ ˀ Ϙˁʭ 
ʸʭʽ˄ˇˆʭˊ ʳ˂ʿʹˁϙφ ˇ ˅ʴ˄ʴʳˁː˂ˀˇ ˅ˆʭˁ˂ʯʹˆː ΊΈΈ-ΌΈΈ ˀϋ Ȝ˂ʳʴʽˇʳʹ ʳ˂ ʸʭ˃ʿʭʯʹ ʳ˂ʿˇˋʭ˜ˆː˅˝ 
ʯˇʸːʽ˘ ˅ˀˇʷʽʹ ˃ʴ˄ˍ˂˙ ˁʭʳʸʭ˃ʿʭʯˁ˂˙ ˆʴ˄ʭ˅ʹφ ˍʹ˄ʹˁ˂˜ ʳ˂ ΊΈΈ-ΊΏΈ ˀ ϖΒφ ˅ϋ ΊΐΊ-265;  
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Γφ ˅ϋ ΉΌΎ-139]. 
ȝ˘ˋʽʹ ȑʴʿʴˁʭφ Ȗ˂ˀʹˍˇʯʭˆʽʭφ ș˂ʽ˄ʭ ș˂˅ʽ˂ʯʽʭ ˁʭ ˆʴ˄ʹˆ˂˄˘˙ ʳ˂˅ʿ˘ʳʷʴˁˁ˝ 

˃˄ʴʳ˅ˆʭʯʿʴˁ˘ ˅ʯ˂˙ˀʹ ˅ʴ˄ʴʳˁ˘ˀʹ ˆʭ ˁʹʷˁ˘ˀʹ ˆʴˋ˘˝ˀʹϋ Ƞ˅˘ ʯ˂ˁʹ ˆʴˋˇˆː ˁʭ ˃˘ʯʳʴˁː ˘ ʯ˃ʭʳʭ˜ˆː 
ʯ Ȇʸ˂ʯ˅ːʽʴ ˀ˂˄ʴϑ ʳ˂ʿʹˁʹ ˙ˊ ˄˂ʸ˄˂ʮʿʴˁ˘ ʯ ˃ˇˊʽʹˊ ˁʴ˂ʰʴˁ˂ʯʹˊ ˃˂˄˂ʳʭˊϋ Ȍ˂ʿʹˁʹ ˌʹˊ ˄˘ˋ˂ʽ ʸʭ 
ˀ˂˄ˉ˂ʿ˂ʰ˘ˋˁʹˀ ʯʹʰʿ˝ʳ˂ˀ ˀʭʿ˂ ˋʹˀ ʯ˘ʳ˄˘ʸˁ˝˜ˆː˅˝ ˂ʳˁʭ ʯ˘ʳ ˂ʳˁ˂˙ϋ ȥʴ ˆʹ˃˂ʯ˂ ˅ˆʴ˃˂ʯ˘ 
ʳ˂ʿʹˁʹ ˃˘ʯʳˁ˝ Ƞʽ˄ʭ˙ˁʹ ʸ ˋ˘ˆʽ˂ ʯʹ˄ʭʷʴˁ˂˜ ˁ˂˄ˀʭʿːˁ˂˜ ʭ˅ʹˀʴˆ˄˘˖˜ ˅ˊʹʿ˘ʯϋ Ȝ˄ʭʯ˘ ˅ˊʹʿʹ 
ˌʹˊ ʳ˂ʿʹˁφ ˝ʽ ˃˄ʭʯʹʿ˂φ ʯʹ˅˂ʽ˘ ʺ ʽ˄ˇˆ˘φ ˄˂ʸˋʿʴˁ˂ʯʭˁ˘ ʽ˂˄˂ˆʽʹˀʹ ʺ ʰʿʹʮ˂ʽʹˀʹ ʮʴ˄ʴʰ˂ʯʹˀʹ 
˝˄ʭˀʹϋ Ș˘ʯ˘ ˅ˊʹʿʹ ˙ˊˁ˘ ˍʹ˄˂ʽ˘φ ˃˂ʿ˂ʰ˘φ ˆʴ˄ʭ˅˂ʯʭˁ˘φ ˄˂ʸˋʿʴˁ˂ʯʭˁ˘ ʮʭʰʭˆːˀʭ ˁʴʰʿʹʮ˂ʽʹˀʹ 
ʮʭʿʽʭˀʹϋ ȶʽ ʯʹˁ˝ˆ˂ʽφ ˇ ˃˄ʹʰʹ˄ʿ˂ʯ˘ʺ ˋʭ˅ˆʹˁ˘ ˄˘ˋ˂ʽ ȑʴʿʴˁ˂˙ ˆʭ ș˂ʽ˄˂˙ ș˂˅ʽ˂ʯʽʹφ ˁʹʸːʽ˘ 
˃˘ʸˁː˂ˋʴˆʯʴ˄ˆʹˁˁ˘ ˆʴ˄ʭ˅ʹ ˄˂ʸʯʹˁʴˁ˘ ʺ ˁʭ ˃˄ʭʯ˂ˀˇ ˅ˊʹʿ˘ϋ ȑʭ˃ʿʭʯʹ ˌʹˊ ˄˘ˋ˂ʽ ˁʴ ʳˇʷʴ 
ˍʹ˄˂ʽ˘φ ˀʭʺʷʴ ˃ʿ˂˅ʽ˘φ ˀʭʺʷʴ ˃˂ʯ˅˜ʳˁ˂ ʸʭʮ˂ʿ˂ˋʴˁ˘ ˘φ ˝ʽ ˃˄ʭʯʹʿ˂φ ʸʭ ʯʹˁ˝ˆʽ˂ˀ ʸʭ˃ʿʭʯʹ ˄ϋ 
ȑʴʿʴˁʭφ ʸʭʯʷʳʹ ˍʹ˄ˍ˘ ʯ ʰʹ˄ʿ˂ʯ˘ʺ ˋʭ˅ˆʹˁ˘ ʳ˂ʿʹˁϋ Ȧʹ˄ʹˁʭ ʸʭ˃ʿʭʯ ˌʹˊ ˄˘ˋ˂ʽ ˅ˆʭˁ˂ʯʹˆː ˇ 
˅ʴ˄ʴʳˁː˂ˀˇ ΌΈΈ-ΎΈΈ ˀϋ ϖΊφ Βϗϋ 

ȟʴ˄ʹˆ˂˄˘˝ ʳ˂˅ʿ˘ʳʷʴˁˁ˝ ˄˂ʸˋʿʴˁ˂ʯʭˁʭ ˆʭʽ˂ʷ ʮʭʿʽʭˀʹ ˆʭ ˝˄ʭˀʹϋ ȇ˘ʿːˍ˘˅ˆː ʮʭʿ˂ʽ 
ˀʭ˜ˆː ʳ˂ʮ˄ʴ ˄˂ʸ˄˂ʮʿʴˁ˘ ʳ˂ʿʹˁʹφ ʯʹ˄˂ʮʿʴˁ˘ ˃ʴ˄ʴʯʭʷˁ˂ ʯ ˃ˇˊʽʹˊ ˃˂˄˂ʳʭˊ ʿʴ˅˂ʯ˂ʰ˂ 
˃˂ʽ˄ʹʯˇ ˆʭ ʰ˂˄ʹʸ˂ˁˆˇ ˋʴ˄ʯ˂ˁ˂-ʮˇ˄ʹˊ ʰʿʹˁϋ Țʭʺʮ˘ʿːˍ˘ ʸ ˁʹˊφ ˆʭʽ˘ ˝ʽ Ȗ˂ʿ˂ʳ˝ʸˁʭφ Ȗ˂ʮʭʸ˂ʯʭφ 
ȖʭϨˀ̋ˁʹ˅ˆʭφ Ȟˇˊʭ ȇ˘ʿ˂˅ʭ˄ʭʺʽʭφ Ȧʹ˄˂ʽʭφ Ȟʭˀʭ˄˘ˁʭ ˆʭ ʮʭʰʭˆ˂ ˘ˁˍʹˊφ ʯ˄˘ʸʭˁ˘φ ˆʭ ʺ ˆ˂ ˁʴ 
˅ʽ˄˘ʸːφ ʳ˂ ʽ˂˄˘ˁˁʹˊ ˃˂˄˘ʳ - ʯ ˂˅ˁ˂ʯˁ˂ˀˇ ʳ˂ ˂˅ʭʳ˂ʯʹˊ ˃ˇˊʽʹˊ ˁʴ˂ʰʴˁ˂ʯʹˊφ ˄˘ʳˍʴ - ʳ˂ 
ʽ˄ʹ˅ˆʭʿ˘ˋˁʹˊ ˃˂˄˘ʳ ˉˇˁʳʭˀʴˁˆˇϋ ȇ˘ʿːˍ˘˅ˆː ʳ˄˘ʮˁʹˊ ˘ ˅ʴ˄ʴʳˁ˘ˊ ʮʭʿ˂ʽ ʸʭ ˅ʯ˂˙ˀ 
ˀ˂˄ˉ˂ʿ˂ʰ˘ˋˁʹˀ ʯʹʰʿ˝ʳ˂ˀ ˀ˂ʷˁʭ ʯ˘ʳˁʴ˅ˆʹ ʳ˂ ˆʹ˃˂ʯʹˊ ˅ˆʴ˃˂ʯʹˊ ʮʭʿ˂ʽ - ˅ˇˊ˂ʳ˂ʿʹˊϋ Ȉ˂ˁʹ 
ˀʭ˜ˆː É-˃˂ʳ˘ʮˁˇ ˉ˂˄ˀˇ ˃˂˃ʴ˄ʴˋˁ˂ʰ˂ ˃˄˂ˉ˘ʿ˜φ ˍʹ˄˂ʽ˘ ˃ʿ˂˅ʽ˘ ʭʮ˂ ˃˂ʿ˂ʰ˂-ˇʯ˘ʰˁˇˆ˘ ˅ˇˊ˘ 
ʳˁʹˎʭφ ˍʹ˄ʹˁ˂˜ ʯ˘ʳ Ώ ʳ˂ ΏΈ ˀʴˆ˄˘ʯϋ Ȟˊʹʿʹ ˙ˊ ʯʹ˃˂ʿ˂ʷʴˁ˘φ ˀʭʺʷʴ ˃˂ʯ˅˜ʳˁ˂ ˄˂ʸ˂˄ʭˁ˘ϋ 
Ȍʴ˝ʽ˘ ˁʭʺʮ˘ʿːˍ˘ ʮʭʿʽʹ ϛ Ȟˇˊʭ ȇ˘ʿ˂˅ʭ˄ʭʺʽʭφ ȇʴ˄ʴʷˁʭφ Ȧʹ˄˂ʽʭφ Ȗ˄ʹˁʹˋˁʭφ ȖʭˀϨ˝ˁʹ˅ˆʭφ 
țˋʴ˄ʴˆ˝ˁʽʭφ Ȟʭˀʭ˄˘ˁʭφ ʸʭ ˅ʯ˂˖˜ ˀ˂˄ˉ˂ʿ˂ʰ˘ˋˁ˂˜ ʮˇʳ˂ʯ˂˜ ʯ ˅ʴ˄ʴʳˁ˘ʺ ˘ ˁʹʷˁ˘ʺ ˆʴˋ˘˙ 
ˁʭʰʭʳˇ˜ˆː ˁʴʯʴʿʹʽ˘ ˄˘ˋʽ˂ʯ˘ ʳ˂ʿʹˁʹϋ Ȉ˂ˁʹ ʳ˂ʮ˄ʴ ˄˂ʸ˄˂ʮʿʴˁ˘φ ˀʭ˜ˆː ʳ˂˅ʹˆː ʯʹ˅˂ʽ˘ Ϙʳ˂ ΌΈ-
ΎΈ ˀϙ ˅ˊʹʿʹφ ˁʭ ˝ʽʹˊ ˃˄ʭʯʹʺφ ˝ʽ ˃˄ʭʯʹʿ˂φ ʽ˄ˇˆ˘ˍʹʺ ˘ ʯʹˎʹʺφ ʭ ʿ˘ʯʹʺ ϛ ̱ ʹ˄ˍʹʺ ˘ ˃˂ʿ˂ʰ˘ˍʹʺϋ 
Ȍˁʹˎʭ ˙ˊ ʳ˂ʮ˄ʴ ʯʹ˄ʭʷʴˁ˘ - ˃ʿ˂˅ʽ˘φ ˋʭ˅ˆ˂ ʸʭʮ˂ʿ˂ˋʴˁ˘φ ˍʹ˄ʹˁ˂˜ ʯ˘ʳ ΏΈ ʳ˂ ΎΈΈ ˀ ϖΉφ ˅ϋ ΒΈϗϋ 

ȑʭʰʭʿːˁʭ ʽ˘ʿːʽ˘˅ˆː ʭʿ˜ʯ˘ʭʿːˁʹˊ ˆʴ˄ʭ˅ ˅ˆʭˁ˂ʯʹˆː ΉΉφ ʭ ˅ʭˀʴ ˃˘ʸˁː˂˃ʿ˘˂ˌʴˁ˂ʯʭφ 
˃˘ʸˁː˂ʴ˂˃ʿʴʺ˅ˆ˂ˌʴˁ˂ʯʭφ ʯ˘˅˘ˀ ˁʴ˂˃ʿʴʺ˅ˆ˂ˌʴˁ˂ʯʹˊ ˘ ˂ʳˁʭ ʰ˂ʿ˂ˌʴˁ˂ʯʭ ϖΉφ ˅ϋ 81]. 

ȣʭ˄ʭʽˆʴ˄ˁ˂˜ ˂˅˂ʮʿʹʯ˘˅ˆ˜ ʮʭʿ˂ʽ Ȟ˂ʮʭˋ˂˙φ Ȗ˄ˇˆ˂˙φ Șʹ˅˝ˋ˂˙φ Ȉ˂ʳ˝ˁ˂˙φ Ȉ˂ʯˋ˂˙φ 
ȑʭ˅˂˄˘ˁʭφ ˎ˂ ʯ˘ʳʽ˄ʹʯʭ˜ˆː˅˝ ˁʭ ʸʭ˃ʿʭʯˇ ˄ϋ ȇʴ˄ʳʭ ˁʭ ˃˘ʯˁ˘ˋ ʯ˘ʳ ˅ϋ ț˅ʹ˃ʴˁʽ˂φ ʮʭʿʽʹ 
Ȝ˂ʿ˂ʯʹˁʽʹφ ʮʭʿʽʹ Ȝ˂ʿ˂ʯʹˁʽʹφ ʮʭʿʽʹ Ȝ˂ʿ˂ʯʹˁʽʹφ ʮʭʿʽʹ Ȝ˂ʿ˂ʯʹˁʽʹϋ ț˅ʹ˃ʴˁʽ˂φ ʮʭʿʽʹ 
Ȝ˂ʿ˂ʯ˂˙ Ϙ˅ϋ Ȟˆʭ˄ʹʺ Ȗ˄ʹˀϙφ ˖ ˆʴφ ˎ˂ ʯ˂ˁʹ ʯʹ˄˂ʮʿʴˁ˘ ʯ ˂˅ˁ˂ʯˁ˂ˀˇ ʯ ʽ˄ʹ˅ˆʭʿ˘ˋˁʹˊ ˃˂˄˂ʳʭˊ 
Ȝ˄ʹʭʸ˂ʯ˅ːʽ˂ʰ˂ ʽ˄ʹ˅ˆʭʿ˘ˋˁ˂ʰ˂ ˀʭ˅ʹʯˇϋ Ƞ ʮʭʰʭˆː˂ˊ ˀ˘˅ˌ˝ˊ ˁʭ ˅ˊʹʿʭˊ ˌʹˊ ʮʭʿ˂ʽφ ˄˘ʳˍʴ - ʯ 
˙ˊˁ˘ˊ ʳˁʹˎʭˊφ ʽ˄ʹ˅ˆʭʿ˘ˋˁ˘ ˃˂˄˂ʳʹ ˂ʰ˂ʿ˜˜ˆː˅˝ ˇ ʯʹʰʿ˝ʳ˘ ˅ʽʴʿː ˘ ʮ˄ʹʿϋ Ȉʴ˄ˊˁ˘ ˋʭ˅ˆʹˁʹ ˙ˊˁ˘ˊ 
˅ˊʹʿ˘ʯ ˃˂ʿ˂ʰ˘ ˆʭ ˃˂ˀ˘˄ˁ˂ ʽ˄ˇˆ˘ϋ Ƞ ˀ˘˄ˇ ˁʭʮʿʹʷʴˁˁ˝ ʳ˂ ˆʭʿːʯʴʰ˘ʯ ʮʭʿ˂ʽ ˙ˊˁ˘ ˅ˊʹʿʹ ˅ˆʭ˜ˆː 
ʳʴʳʭʿ˘ ʽ˄ˇˆ˘ˍʹˀʹ ʭʷ ʳ˂ ˅ˆ˄˘ˀʽʹˊϋ Ȍˁʹˎʭ ˌʹˊ ʮʭʿ˂ʽ ʸʭʸʯʹˋʭʺ ʯˇʸːʽ˘ Ϙʸʭʯˍʹ˄ˍʽʹ ʳ˂ ΉΈ- 
ΊΈ ˀϙφ ˀ˘˅ˌ˝ˀʹ ʸʭʮ˂ʿ˂ˋʴˁ˘ ʭʮ˂ ˀʭ˜ˆː ˃˂˅ˆ˘ʺˁʹʺ ʯ˂ʳ˂ˆ˘ʽϋ Ƞ ˅ʯ˂˙ˊ ʯʴ˄ˊ˘ʯϐ˝ˊ ˌ˘ ʮʭʿʽʹφ ʳʴ ˙ˊˁ˘ʺ 
ʯ˄˘ʸ ˁʴ ʳ˂˅˝ʰ ʽ˄ʹ˅ˆʭʿ˘ˋˁʹˊ ˃˂˄˘ʳφ  ˆʹ˃˂ʯ˘ ˅ˆʴ˃˂ʯ˘ ʮʭʿʽʹ  ˅ ˇˊ˂ʳ˂ʿʹ ϖΉΈϗϋ 

ș˂˄ˉ˂ʿ˂ʰ˘ˋˁʹʺ ʯʹʰʿ˝ʳ ˌʹˊ ʮʭʿ˂ʽ ˇ ˙ˊˁ˘ˊ ˅ʴ˄ʴʳˁ˘ˊ ˘ ʰʹ˄ʿ˂ʯʹˊ ˋʭ˅ˆʹˁʭˊφ ʭ ˆʭʽ˂ʷ 
˃˄ʹˇ˄˂ˋʴˁ˘˅ˆː ˙ˊˁː˂ʰ˂ ʸʭʽʿʭʳʴˁˁ˝ ʸʭ ʿ˘ˁ˘˝ˀʹ ˆʴʽˆ˂ˁ˘ˋˁʹˊ ˃˂˄ˇˍʴˁː ˅ʯ˘ʳˋʹˆː ˃˄˂ ʯʴʿʹʽʹʺ 
ʯ˃ʿʹʯ ˁʭ ʺ˂ʰ˂ ˉ˂˄ˀˇʯʭˁˁ˝ 

ș˂˄ˉ˂ʿ˂ʰ˘ˋˁʹʺ ʯʹʰʿ˝ʳ ˌʹˊ ʮʭʿ˂ʽ ˇ ˙ˊˁ˘ˊ ˅ʴ˄ʴʳˁ˘ˊ ˘ ʰʹ˄ʿ˂ʯʹˊ ˋʭ˅ˆʹˁʭˊφ ʭ ˆʭʽ˂ʷ 
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˃˄ʹˇ˄˂ˋʴˁ˘˅ˆː ˙ˊˁː˂ʰ˂ ʸʭʽʿʭʳʴˁˁ˝ ʸʭ ʿ˘ˁ˘˝ˀʹ ˆʴʽˆ˂ˁ˘ˋˁʹˊ ˃˂˄ˇˍʴˁː ˅ʯ˘ʳˋʹˆː ˃˄˂ ʯʴʿʹʽʹʺ 
ʯ˃ʿʹʯ ˁʭ ʺ˂ʰ˂ ˉ˂˄ˀˇʯʭˁˁ˝ ʽ˄ʹ˅ˆʭʿ˘ˋˁʹˊ ˃˂˄˘ʳ ˘ ʰʴ˂˅ˆ˄ˇʽˆˇ˄ʹϋ 

 
ȞȜȒȞțȖ ȈȒȖțȝȒȞȟȆȚȒȣ ȌȐȍȝȍȘ ȟȆ ȘȱȟȍȝȆȟȠȝȒυ 

1. Ȍʴ˄ʷʭʯˁʭ ʰʴ˂ʿ˂ʰ˘ˋˁʭ ʽʭ˄ˆʭ Ƞʽ˄ʭ˙ˁʹ ΉυΊΈΈ ΈΈΈφ ȥʴˁˆ˄ʭʿːˁ˂ˇʽ˄ʭ˙ˁ˅ːʽʭ ˅ʴ˄˘˝φ ʭ˄ʽˇˍ e-
37-Éȱȱ Ϙȇʴ˄ʳ˝ˁ˅ːʽϙϋ Ȝ˂˝˅ˁ˜ʯʭʿːˁʭ ʸʭ˃ʹ˅ʽʭϋ Ȗϋυ Ȍʴ˄ʷʭʯˁʭ ʰʴ˂ʿ˂ʰ˘ˋˁʭ ˅ʿˇʷʮʭφ ȖȜ 
ϠȜ˘ʯʳʴˁˇʽ˄ʰʴ˂ʿ˂ʰ˘˝ϡφ Ȝ˄ʹʭʸ˂ʯ˅ːʽʭ ȖȉȜφ ΊΈΈΎϋ ΉΌΒ ˅ϋ 

2. ȑʯ˘ˆ ˃˄˂ ʽ˂ˀ˃ʿʴʽ˅ˁˇ ʰʴ˂ʿ˂ʰ˂-ʰ˘ʳ˄˂ʰʴ˂ʿ˂ʰ˘ˋˁˇ ˆʭ ˘ˁʷʴˁʴ˄ˁ˂-ʰʴ˂ʿ˂ʰ˘ˋˁˇ ʸʺ˂ˀʽˇ ˀ-ʮʭ 
ΉυΏΈΈΈΈ ˇ Ȝ˄ʹˀ˂˄˅ːʽ˂ˀˇ ʰʴ˂ʿ˂ʰ˘ˋˁ˂ˀˇ ˄ʭʺ˂ˁ˘ Ϙȶʿˆʹˁ˅ːʽʭ ʳ˘ʿ˝ˁʽʭϙϋ ȟ˂ˀ Ήϋ Ȗˁϋ ȱϋ 
Ȇ˄ˆʴˀ˘ʯ˅ːʽυ Ȇ˄ˆʴˀ˘ʯ˅ːʽʭ Ȗȝȉȍφ ΉΓΑΊϋ ΌΒΉ ˅ϋ 

3. Ȝ˘ʯˁ˘ˋˁ˂-ȑʭˊ˘ʳˁʴ Ȝ˄ʹʭʸ˂ʯϨ˝υ ʰʴ˂ʿ˂ʰ˘˝φ ʰʴ˂ˀ˂˄ˉ˂ʿ˂ʰ˘˝φ ʰʴ˂ʿ˂ʰ˂- ʰʴ˂ˀ˂˄ˉ˂ʿ˂ʰ˘ˋˁ˘ 
˃˄˂ˌʴ˅ʹφ ʰʴ˂ʴʽ˂ʿ˂ʰ˘ˋˁʹʺ ˅ˆʭˁυ ˀ˂ˁ˂ʰ˄ʭˉ˘˝ ϒ Șϋșϋ Ȍʭˌʴˁʽ˂φ ȈϋȈϋ ș˂ʿ˂ʳʹˋʴˁʽ˂φ  
țϋȈϋ Țʴ˃ˍʭ ˆʭ ˘ˁϋφ ʯ˘ʳ˃ϋ ˄ʴʳϋ Șϋșϋ Ȍʭˌʴˁʽ˂ϋ șʴʿ˘ˆ˂˃˂ʿːυ Ȉʹʳ-ʯ˂ șȌȜȠ  
˘ˀϋ ȇϋ ȣˀʴʿːˁʹˌːʽ˂ʰ˂φ ΊΈΉΎϋ ΌΈΒ ˅ϋ 

4. Ȍʭˌʴˁʽ˂ Șϋșϋφ Țʴ˃ˍʭ țϋȈϋ Ȇʽˇˀˇʿ˝ˆʹʯˁ˘ ˇˆʯ˂˄ʴˁˁ˝ Ȝ˘ʯˁ˘ˋˁ˂ʰ˂ Ȝ˄ʹʭʸ˂ʯϨ˝ϋ Ǿˁʪʷˎ 
ʮʣʹʯʻʳʯ ȕʣʥʺˎʰʻˆʳʸʦʸ ʷʣ˂ˎʸʷʣʵˆʷʸʦʸ ʽʷˎʥʪʺʻʯʼʪʼʽ ˎʶς Ǿςȧς Ǿʪʺʷʣʩʻˆʳʸʦʸς Ȕʪʺˎ˓ 
ϗǿʪʸʦʺʣʿˎ˓Ϙς ȟ˂ˀ ΊΎ ϘΐΌϙϋ УΊϋ Ȥϋ Όϋ Ȟ˘ˀˉʴ˄˂˃˂ʿːυ ȟʭʯ˄˘ʺ˅ːʽʹʺ ˁʭˌ˘˂ˁʭʿːˁʹʺ 
ˇˁ˘ʯʴ˄˅ʹˆʴˆ ˘ˀϋ Ȉϋȱϋ Ȉʴ˄ˁʭʳ˅ːʽ˂ʰ˂φ ΊΈΉΉϋ Ȟϋ ΉΏ-18.  

5. Ȝ˄˂ˊ˂˄˂ʯʭ Șϋφ ȟ˂˃ʭʿ˂ʯʭ țϋφ Țʴ˃ˍʭ țϋ Ȝ˘ʯˁ˘ˋˁʴ ˇʸʮʴ˄ʴʷʷ˝ Ȇʸ˂ʯ˅ːʽ˂ʰ˂ ˀ˂˄˝ ʯ ˀʴʷʭˊ 
ȑʭ˃˂˄˘ʸːʽ˂˙ ˂ʮʿʭ˅ˆ˘ ˝ʽ ˃ʴ˄˅˃ʴʽˆʹʯˁʹʺ ˁʭ˃˄˝ˀ ˇ ʰʴ˂ˆˇ˄ʹʸˀ˘ϋ ǿʪʸʼʽʺʯʮʶμ ʹʺʣʳʼʯʳʣ ˎ 
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SECTION: PEDAGOGY  
 
 
 
ȠȌȖ 75527  

Ȇʳʭˀ˧˲ʿ˂ʯ Țϋșϋ 
Ȓϋ Ȑʭˁ˅ˇˇ˄˂ʯ ʭˆ˒ˁʳʭˣ˒ ȐȠφ Ȧ˒ˣʭ˄ˀʭˍ˒ʿ˒˧ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ʽʭˉʴʳ˄ʭ˅˒ˁ˒˫ 

˧ʭˇ˒ˀʳʭ˅ˆ˒˄˒ʿˣʭˁ ˃˄˂ˉʴ˅˅˂˄˒ Ϙʳ˂ˌʴˁˆ˘ϙφ ˃ϋˣϋʽϋφ ɀʭʸʭ˧˅ˆʭˁ ȜȼȆ ʭʽʭʳʴˀʹʰ˘φ  
Ȑʹʴˁʮʭʴʯʭ Ȇϋ Ȟϋ  

ɀʭ˄ʭˣʭˁʳ˒ ˂ʮʿ˒˅˒φ ɀʭ˄˧ʭ˄ʭʿ˒ ʭˇʳʭˁ˒φ ώɀʭ˄˧ʭ˄ʭʿ˒ ˧ʭʿʭ˅˒ˁ˒˫ ʭʽʭʳʴˀʹʽ 
ț˄˒ˁʮʴʽ Ȑ̅ˇˆ˘ʽ˂ʯ ʭˆ˒ˁʳʭˣ˒ УΉ ʷʭʿ˃˒ ʮ˘ʿ˘ˀ ʮʴ˄ʴˆ˘ˁ ˀʴʽˆʴʮ˘ώ Ȗșș ϠȖ̍˄ʽʴˀ 

ʴ˫ʮʴʽ ˃̅ˁ˘ˁ˘˫ ˀ˲ˣʭʿ˘ˀ˘ϡφ ˃ʴʳʭʰ˂ʰ ϛ ˅ʭ˄ʭ˃ˍ˒φ  
Ȇʮ˅ʴ˄˂ʯʭ ɀϋȇϋ 

șʭ˫ˣ˒˅ˆʭˇ ˂ʮʿ˒˅˒ ȇʴʺˁʴˇ ʭˇʳʭˁ˒ ϥșʭˁʭˍ˒ ʷʭʿ˃˒ ʮ˘ʿ˘ˀ ʮʴ˄ʴˆ˘ˁ ˀʴʽˆʴ˃Ϧ Ȗșș 
˅˘ˁ˘˫ Ȗ̍˄ʽʴˀ ʴ˫ʮʴʽ ˃̅ˁ˘ ˀ˲ˣʭʿ˘ˀ˘ 

Ϙɀʭʸʭ˧˅ˆʭˁϙ 
 

ɀȆȑȆɀȞȟȆȚȌȆȼȫ ȖɦȝȖȍș ȍɄȇȍȖ ȐɞȚȍ țȚȫɄ ȜȝțȇȘȍșȆȘȆȝȫ 
  
Ǽʤʻʼʺʣʳʼς ȏʣ˝ʣʵʣ ȶʣʮʣ˝ʻʼʣʷʷˈˡ ʳ̃ʺʳʪʶʩˎʳ ʤˎʵˎʶˎʷˎˡ ˝ʣʮˎʺʦˎ ʭʣʰ-ʳ˧ʰˎʷ ʮʪʺʼʼʪʽʦʪ 

ʣʺʷʣʵ˙ʣʷς Ǽʥʼʸʺ ʳʪʵʪʻˎ ʻ˨ʺʣ˝ʼʣʺ˙ʣ ʷʣʮʣʺ ʣʽʩʣʺʽ˙ʣ ʼˈʺˈʻʼˈμ ȶʣʮʣ˝ʻʼʣʷʷˈˡ ˝ʣʮˎʺʦˎ 
ʳ̃ʺʳʪʶʻʽʺʪʼ ʶʪʳʼʪʹʼʪʺˎ ʽʣ˝ˈʼʼˈˡ ˝ʯˈʷʩˈ˝ʼʣʺˈʷʣ ʭʣʽʣʹ ʤʪʺʪ ʶʪσ ɜʷʪʺʩˎ ʸ˝ˈʼʽʩˈˡ 
ʮʣʶʣʷʣʽʯ ˻ʩˎʻʼʪʺˎ ʳ̃ʺʳʪʶʩˎʳ ʹʺʣʳʼʯʳʣ ˃ʪʳʣʺʣʵʣʺˈʷˈˡ ʤ˨ʵˈˡ˙ˈʺʵˈ˙ˈʶʪʷν ʸʷˈˡ 
ʼʪˀʷʸʵʸʦʯ˓ʵʣʺˈ ʶʪʷ ʿʸʺʶʣʵʣʺˈʷˈˡ ̃ʮʦʪʺʽˎʶʪʷ ʭʪˡʪ ʣʵʣ ʶʣσ Ȑʪʶʪʻʪ ˻ʵʩʪ˝ʣʰʩʣ 
˝ʣʺʣʹʣʰˈʶμ ˝ʣʵʣʰ ˧ʰʺʪʼʽ ʳʪʺʪʳσ ʷʪ ˧ʰʺʪʼʽ ʳʪʺʪʳσ ɔʻˎʺʪʻʪν ȶʣʮʣ˝ʻʼʣʷʩʣ ʭʣʵʹˈ ʤˎʵˎʶ ʤʪʺʽ 
ʭ˧ʰʪʻˎʷ ʸʻˈʷʩʣʰ ʣʽ˝ˈʶʩˈ ʭʣˡ˙ˈʺʼʽ ʭ˧ʺˎʹ ʭʣʼ˝ʣʷ ʳʪʮʩʪν ʣʵ ʳ̃ʺʳʪʶʩˎʳ ʤˎʵˎʶ ʤʪʺʽ ʭ˧ʰʪʻˎ 
ʼʪʳ υˎ˃ʳˎυ ˙ʣʷʣ ʪʶʪʻν ʻʸʷˈʶʪʷ ˝ʣʼʣʺ υʻˈʺʼ˝ˈυ ʻʪʤʪʹʼʪʺʦʪ ʤʣʰʵʣʷˈʻʼˈ ʩʣ˙ʩʣʺˈʻʼˈ ʤʣʻʼʣʷ 
ʳʪ˃ˎʺʪʩˎς  

ȕ˧ʰˎʷʩˎ ʻ̃ʮʩʪʺμ ʳ̃ʺʳʪʶʩˎʳ ʤˎʵˎʶν ȶʣʮʣ˝ʻʼʣʷν ʭʸʵʩʣʺ ʶʪʷ ˎʮʩʪʷˎʻʼʪʺν ʭʣˡʣ 
˃ˈʷʩˈ˝ʼʣʺ  
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Ǽʩʣʶ˝˨ʵʸʥ Ȑςȏς  
Ȍςʹςʷςν Ǽʻʸ˂ʯʺʸʥʣʷʷˈʰ ʹʺʸʿʪʻʻʸʺ ώʩʸ˂ʪʷʼϐ ʳʣʿʪʩʺˈ ʼʥʸʺˁʪʻʳʸʦʸ ʸʤʺʣʮʸʥʣʷʯ˓ 
Ȇʪʼˈʻʽʻʻʳʸʦʸ ʽʷʯʥʪʺʯʼʪʼʣ ʯʶς Ȉς Ȇʣʷʻʽʽʺʸʥʣς Ǽʳʣʩʪʶʯʳ ǼȒȐ Ȍʣʮʣˀʻʼʣʷʣ,  

Ȇʯʪʷʤʣʪʥʣ ǼςȔς 
Ȗˁ ʯʼʪʵˆ ˀʽʩʸʭʪʻʼʥʪʷʷʸʦʸ ʼʺʽʩʣν ʹʪʩʣʦʸʦ ϒ ˍʳʻʹʪʺʼ ȌǿȖ υȑʤ˄ʪʸʤʺʣʮʸʥʣʼʪʵˆʷʣ˓ 
˃ʳʸʵʣ Кͻ ʯʶʪʷʯ ʣʳʣʩʪʶʯʳʣ ȑʺˈʷʤʪʳʣ Ȇʣʽʼˈʳʸʥʣ ʦʸʺʸʩʣ Ȍʣʺʳʣʺʣʵʯʷʻʳʣυ, 

Ȍʣʺʳʣʺʣʵʯʷʻʳʸʦʸ ʺʣʰʸʷʣ Ȍʣʺʣʦʣʷʩʯʷʻʳʸʰ ʸʤʵʣʻʼʯν  
Ǽʤʻʪʺʸʥʣ Ȍςǽ. 

 ʽˁʯʼʪʵˆ ˀʽʩʸʭʪʻʼʥʪʷʷʸʦʸ ʼʺʽʩʣ ȌǿȖ Ϝȏʣʷʣ˃ʯʷʻʳʣ˓ ʸʤ˄ʪʸʤʺʣʮʸʥʣʼʪʵˆʷʣ˓ 
˃ʳʸʵʣ υ ǽʪʰʷʪʽʻʳʸʦʸ ʺʣʰʸʷʣ ȏʣʷʦʯʻʼʣʽʻʳʸʰ ʸʤʵʣʻʼʯ 

ώȌʣʮʣˀʻʼʣʷϐ 
 

șȖȂȑȆȃȔȕǾȃȐȐȡȉ ȕȓȖȂ Ǿ ȌǼȇǼșȔȕǼȐȃ Ȉ ȃȃ ȒȓȑǽȎȃȏȡ 
 
Ǽʷʷʸʼʣ˂ʯ˓ς Ȕʼʣʼˆ˓ ʹʸʻʥ˓˄ʪʷʣ ʯʻʻʵʪʩʸʥʣʷʯ˒ ʻʸʥʺʪʶʪʷʷʸʦʸ ʻʸʻʼʸ˓ʷʯ˓ 

ˀʽʩʸʭʪʻʼʥʪʷʷʸʦʸ ʸʤʺʣʮʸʥʣʷʯ˓ Ȍʣʮʣˀʻʼʣʷʣς Ǽʥʼʸʺ ʹʸʹˈʼʣʵʻ˓ ʻʳʸʷ˂ʪʷʼʺʯʺʸʥʣʼˆʻ˓ ʷʣ 
ʻʵʪʩʽ˒˄ʯˀ ʥʸʹʺʸʻʣˀμ ʸʼʥʪˁʣ˒ʼ ʵʯ ʻʸʥʺʪʶʪʷʷˈʪ ˀʽʩʸʭʪʻʼʥʪʷʷˈʪ ˃ʳʸʵˈ Ȍʣʮʣˀʻʼʣʷʣ 
ʥˈʮʸʥʣʶ ʥʺʪʶʪʷʯσ ȏʸʦʽʼ ʵʯ ʻʹʺʣʥʯʼˆʻ˓ ʻʸʥʺʪʶʪʷʷˈʪ ʶʪʼʸʩˈ ʹʺʪʹʸʩʣʥʣʷʯ˓ ʯʻʳʽʻʻʼʥʣ ʻ 
ʺʣʮʶˈʼʸʻʼˆ˒ ʦʺʣʷʯ˂ ˀʽʩʸʭʪʻʼʥʪʷʷʸʰ ʹʺʣʳʼʯʳʯν ʻ ʻʶʪʷʸʰ ʪʪ ʼʪˀʷʸʵʸʦʯʰ ʯ ʿʸʺʶσ Ȉʵʯν 
ʪʻʵʯ ʻʳʣʮʣʼˆ ʷʣʶʷʸʦʸ ʹʺʸ˄ʪμ ʳʣʳ ʽˁʯʼˆσ ˁʪʶʽ ʽˁʯʼˆσ Ǿ ʸʻʸʤʪʷʷʸʻʼʯ ʳʸʦʩʣ ʥ Ȍʣʮʣˀʻʼʣʷʪ 
ʹʺʸˀʸʩʯʼ ʻʼʸʵˆ ʶʣʻ˃ʼʣʤʷʣ˓ ʶʸʩʪʺʷʯʮʣ˂ʯ˓ ʸʤʺʣʮʸʥʣʼʪʵˆʷʸʰ ʻʯʻʼʪʶˈ ʥ ˂ʪʵʸʶν ʣ ʻʯʻʼʪʶʣ 
ˀʽʩʸʭʪʻʼʥʪʷʷʸʦʸ ʸʤʺʣʮʸʥʣʷʯ˓ ʳʣʳ ʼʣʳʸʥʣ˓ ʹʪʺʪʭʯʥʣʪʼ ʳʺʯʮʯʻν ʸʤʽʻʵʸʥʵʪʷʷˈʰ ʷʪ ʼʸʵˆʳʸ 
ϗʥʷʽʼʺʪʷʷʯʶʯϘν ʷʸ ʯ ϗʥʷʪ˃ʷʯʶʯϘ ʹʺʯˁʯʷʣʶʯς  

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ˀ ʽʩʸʭʪʻʼʥʪʷʷʸʪ ʸʤʺʣʮʸʥʣʷʯʪν Ȍʣʮʣˀʻʼʣʷν ʹʽʼʯ ʯ ʹʸʯʻʳʯν ʷʸʥˈʪ 
ʺʪʣʵʯʯ 
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KAZAKHSTAN'S ART EDUCATION: WAYS AND SEARCHES IN NEW REALITIES  
 
Abstract. The article deals with the study of the current state of artistic education in 

Kazakhstan. The author tried to concentrate on the following questions: do modern art schools 
in Kazakhstan respond to the challenges of the time? Is it possible to consult with modern 
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methods of teaching art with the clarity of the boundaries of artistic practice, changing its 
technology and form? Or, if it is easier to say: how to teach? what to teach? In particular, when 
in Kazakhstan there is a large-scale modernization of the educational system as a whole, and 
the system of artistic education is passing through a crisis, caused not only by "internal", but 
also by "external" reasons.  

Key words: artistic education, Kazakhstan, ways and search, new realities  
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ˆ˲˄ˣ˒ʳʭ ʷʭˣʳʭʺ ˧ʭʿʭʺό Ȗ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ʷ˱ʺʴ˅˘ˁʳʴʰ˘ ̍ʸ˘ˁ˘˫ ʽ̍˃ ʷ˒ʿʳ˒˧ ˆ̅ʷ˘˄ʹʮʴ˅˘ˁʴ 
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ʮʭʺ˧ʭʿʭʳ˒φ ʽʴʺʳʴ ʭʿ˒ˁˣʭˁ ˀʭˀʭˁʳ˒˧˧ʭ ˆ˘ʽʴʿʴʺ ˧ʭˆ˒˅˒ ʷ˂˧ ʷ̅ˁʴ ʮʭ˅˧ʭʿʭ˄˒ϋ ȇ˲ʿ ˆ˲˄ˣ˒ʳʭ 
ɀʭʸʭ˧ ɋʿˆˆ˒˧ Ȇʽʭʳʴˀʹ˝˅˒ˁ˒˫ ˆ̅ʷ˘˄ʹʮʴ˅˘ˁ ˆʭʿʳʭʺˆ˒ˁ țϋ ʯϋ ȇʭˆˇ˄ʹˁˁ˘˫ ˧˲˧˒˧ˆʭ˄˒ϋ  
ȟϋ Ȑ˱˄ʰʴˁ˂ʯʭ ʮ˒ʿʭʺ ʳʴ˃ ʷʭʸʭʳ˒υ ɀʭʸʭ˧˅ˆʭˁʳʭ ˅ˆˇʳʴˁˆˆʴ˄ʳ˘˫ ʮʭ˧˒ʿʭˇ˒ˁ˒˫ ʷʭʿ˃˒ 
˧ʭʮ˒ʿʳʭˁˣʭˁ ˆʴ˅ˆ ˁ˒˅ʭˁ˒ ʷ˱ʺʴʿ˘ ʷ̅ˁʴ ʿ˂ʰʹʽʭʿ˒˧ ˂ʺʿʭˇ ˧ʭʮ˘ʿʴˆ˘ˁ˘˫ ʷ˂ˣʭʿˇ˒ˁʭφ ˆʴʽ 
ˀʴˊʭˁʹʽʭʿ˒˧ ʴ˅ˆʴ ˅ʭ˧ˆʭˇ ʳʭˣʳ˒ʿʭ˄˒ˁ˒˫ ˃ʭʺʳʭ ʮ˂ʿˇ˒ˁʭ ̅ʽʴʿʴʳ˘φ ʮ˲ʿ ˣ˒ʿ˒ˀ ˀʴˁ ʮ˘ʿ˘ˀ 
ʳʴ˫ʰʴʺ˘ˁ˘˫ ̍˅ˇ˘ˁʴ ˒˧˃ʭʿ ʴˆ˃ʴʺʳ˘ϋȼ˒ʿ˒ˀʹ ˧˒ʸˀʴˆˆ˘˫ ʮʭ˄ʿ˒˧ ʭʿˇʭˁ ˆ˱˄ʿ˘ʿ˘ʰ˘ˁ ˆʴʽ ʮ˘˄ 
ʹˁʳʹʽʭˆ˂˄ˣʭ ϛ ʷ˂ˣʭ˄˒ ʹˀ˃ʭʽˆ-ˉʭʽˆ˂˄˒ ʮʭ˄ ˍʴˆʴʿʳ˘ʽ ʷˇ˄ˁʭʿʳʭ˄ʳʭˣ˒ ʷʭ˄ʹ˝ʿʭˁ˒ˀʳʭ˄ˣʭ 
ʳʴʺ˘ˁ ˧˒˅˧ʭ˄ˆˇˣʭ ʮ˂ʿˀʭʺʳ˒ϋ ȼ˒ʿ˒ˀˁ˒˫φ ̅˅˘˄ʴ˅ʴ ̍ˁʴ˄ʳ˘˫ ʽ̍˃ˆʴʰʴˁ ˁʭ˧ˆ˒ ˅ʭʿʭʿʭ˄˒ ʮʭ˄φ 
˂ʿʭ˄ ˆʴʽ ˀʭˀʭˁʳʭ˄ʳ˒ ˧˒ʸ˒˧ˆ˒˄ʭˆ˒ˁ ̍ˆʴ ˆʭ˄ ˀ̅˅ʴʿʴʿʴ˄ʳ˘ ˍʴˍˇʳ˘ ˆʭʿʭ˃ ʴˆʴʳ˘ϋ ɦʸʳʴ˄˘˫˘ʸ 
ʮ˘ʿʴˆ˘ˁʳʴʺφ ¯9p¨·¯ ʷˇ˄ˁʭʿ˒ˁ˒˫ ˅ʭ˝˅ʭˆ˒φ ˀ˒˅ʭʿ˒φ ʮ˘ʿ˘ˀʳ˘ ˁʭ˅ʹˊʭˆˆʭˇ ϖΊφ ʮϋ ΉΒϗϋ ȱ˅ ˅̍ʸʮʴ-
˅̍ʸ ώʮʴʺˁʴʿʴˇ ̍ˁʴ˄˘ώ ʷ̅ˁʴ ώȟʴˊˁ˂ʿ˂ʰʹ˝ώ ˂˧ˇ ˃̅ˁʳʴ˄˘ ʷ˂ʺ˒ʿ˒˃φ ˂ˁ˒˫ ˂˄ˁ˒ˁʭ ώȖ̍˄ʽʴˀ 
ʴ˫ʮʴʽώ˂˧ˇ ˃̅ˁ˘ ˧ʭʿ˒˃ˆʭ˅˧ʭˁ ˀʴʽˆʴ˃ˆʴʰ˘ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ˅ʭ˝˅ʭˆ˒ ˅ʭʿʭ˅˒ˁʳʭˣ˒ ʷʭ˫ʭ 
̍ʸʰʴ˄˘˅ˆʴ˄ˀʴˁ ˍʹʴʿʴˁ˘˅ʴ ˆ˱˅ˆ˘ϋ ț˅˒ ʷʴ˄ʳʴˁ ώ̍ˁʴ˄ώ ˃̅ˁ˘ˁʴ ˧ʭˆ˒˅ˆ˒ ʷʭ˫ʭ˄ˆ˒ʿˣʭˁ ˀʴʽˆʴ˃ 
ʮ˘ʿ˘ˀ˘ˁ˘˫ ˃ʭ˄ʭʳʹʰˀʭʿʭ˄˒ˁ ˍ˲ˣ˒ʿ ˆ˱˄ʳʴ ˧ʭʺˆʭ ˧ʭ˄ʭˇ ˧ʭʷʴˆφ ˂ˁʳʭ ʴʽ˘ ˀʴʽˆʴ˃ˆ˘˫ ώʮʴʺˁʴʿʴˇ 
̍ˁʴ˄˘ώ ʷ̅ˁʴ ώȟʴˊˁ˂ʿ˂ʰʹ˝ώ ˃̅ˁʳʴ˄˘ ɀʭʸ˘˄ʰ˘ ʸʭˀʭˁˣ˒ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ˀ˘ˁʳʴˆˆʴ˄˘ˁʴ 
ʷʭˇʭ˃ ʮʴ˄ˀʴʺˆ˘ˁ ώʽ̍˄ʽʴˀ ʴ˫ʮʴʽώ ʮ˘˄˒˫ˣʭʺ ˂˧ˇ ˃̅ˁ˘ˁʴ ʮ˘˄˘ʽˆ˘˄˘ʿʳ˘ϋ ț˅˒ˣʭˁ ʮʭʺʿʭˁ˒˅ˆ˒ 
ώȖ̍˄ʽʴˀ ʴ˫ʮʴʽώ ˃̅ˁ˘ˁ ʮ˲˄˒ˁ ʷ˲ˀ˒˅ ˘˅ˆʴ˃ ˆ˲˄ˣʭˁ ώʮʴʺˁʴʿʴˇ ̍ˁʴ˄˘ώ Ϙȇʴʺˁʴʿʴˇ ̍ˁʴ˄˘ϙ ʷ̅ˁʴ 
ώȟʴˊˁ˂ʿ˂ʰʹ˝ώ ˃̅ˁʳʴ˄˘ˁʴ ʮ̍ʿˇφ ʭʿ ώȉ˄ʭˉʹʽʭ ʷ̅ˁʴ ʷ˂ʮʭʿʭˇώ ʷʭ˫ʭ ˂˧ˇ ˃̅ˁ˘ˁʴ ʮ˲˄˒ˁˣ˒ 
ώ˅˒y̌ ώʭˆʭˇ˒ˁ ˧ʭʺˆʭ˄ˇ ˲˅˒ˁ˒ʿʭʳ˒ϋ ț˅˒ ˆ˲ʷ˒˄˒ˀˁ˒˫ ˃ʭʺʳʭ˅˒ˁʭ Ȇϋ șʴʿʹʽ-Ȝʭˍʭʴʯ ʮ˒ʿʭʺ 
ʳʴʺʳ˘υ ώʮ˘˄ʷʭ˧ˆ˒ ʳʭˀˇ ʮʭʿʭˁ˒˫ ˅ʴˁ˅˂˄ʿ˒˧ ˅ˉʴ˄ʭ˅˒ˁφ ˂ˁ˒˫ ˅˒˄ˆ˧˒ ̅ʿʴˀˀʴˁ ˆ˘ʽʴʿʴʺ 
ʮʭʺʿʭˁ˒˅˒ˁφ ˂ˣʭˁ ˅ʴʸ˘ˀˆʭʿʳ˒ˣ˒ ˀʴˁ ˅ʴʸ˘ˀˆʭʿʳ˒ˣ˒ˁ ʽʴʳʴʺʿʴˁʳ˘˄ʴʳ˘ ʷ̅ˁʴ țʺʿ˒ 
ˀ˲ˣʭʿ˘ˀʳʴ˄ ˀʴˁ ˀʴʳʹˌʹˁʭ ˧˒ʸˀʴˆʽʴ˄ʿʴ˄˘ˁ ʭʿʭ˫ʳʭˆʭʳ˒ϋ ɞʳʴˆˆʴ ʷʭ˄ˆ˒ ˍʭ˄ ʭ˄ʭʿ˒˧ 
ʭ˅ʹˀˀʴˆ˄ʹ˝ ˆ˲˄ˣ˒˅˒ˁʭˁ ˅ʹ˃ʭˆˆʭʿʭˆ˒ˁ ʮ˲ʿ ˀ̅˅ʴʿʴ Ϙˀʹʳ˒˫ ˂˫ ʷʭ˄ˆ˒ ˍʭ˄˒ˁ˒˫ 
ˉˇˁʽˌʹ˝ʿʭ˄˒ˁ˒˫ ʳʭˀ˒ˀʭˇ˒ ʷ̅ˁʴ ˅˂ʿ ʷʭ˧ˆ˒˫ ώ˧ʭʺˆʭ ʳʭˀˇ˒ώϙ ʽ˂ˀ˃ː˜ˆʴ˄ʳ˘˫ ʯʹ˄ˆˇʭʿʳ˒ 
˅ʴʸ˘ˀˆʭʿʳ˒ˣ˒ˁʭ ʳʴʰʴˁ ʴ˄ˆʴ ˧˲ˀʭ˄ʿ˒˧ ʳ̅ˇ˘˄˘ˁʳʴ ʮ˘˄ˁʴˍʴ ˄ʴˆ ˍʹʴʿʴˁ˘˅˘˃φ ˁʭ˧ˆ˒  
˅ʴʸ˘ˀʳ˘ʽ ˆ̅ʷ˘˄ʹʮʴˁ˘ ˆʴʽ ˀʴʽˆʴ˃ˆʴˁ ˣʭˁʭ ʴˀʴ˅φ ʮʭʿʭʿʭ˄ʳ˒˫ ʽ˱ˁʳʴʿ˘ʽˆ˘ ̍ˀ˘˄˘ˁʴˁ  
ʯ˒ˆ˒˅ˆ˒˄ʭʳ˒ώ ϖΌφ Ύ-ʮʴˆϗϋ ș˲ˁʳʭʺ ˧˂˄˧˒ˁ˒ˍˆ˒˫ ˁʭ˧ˆ˒ ˁʴʰ˘ʸ˘ ʮʭ˄ ʷ̅ˁʴ ʷʭ˧˒ˁ ʭ˄ʭʳʭ ʮ˘ʸ 
ˍ˒ˣʭ˄ˀʭˍ˒ʿ˒˧ ʴʿʴ˅ˆʴˆʴ ʭʿˀʭʺˆ˒ˁ ʷ̅ˁʴ ˍ˒ˣʭ˄ˀʭˍ˒ʿ˒˧ ʹʳʴ˝ʿʭ˄ʳ˒ ʷʭ˅ʭʺ ʭʿˀʭʺˆ˒ˁ 
ʮʭʿʭʿʭ˄ʳ˒ Ϙʷ̅ˁʴ ʽʴʺ˘ˁ˘˄ʴʽ ʴ˄ʴ˅ʴʽˆʴ˄ʳ˘ϙ ʭʿʭ ʭʿʭˀ˒ʸϋ ώȟșȌ ʴʿʳʴ˄˘ˁʳʴʰ˘ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀυ 
ȣȣȱ ˣʭ˅˒˄ʳʭˣ˒ ˍ˒ˣʭ˄ˀʭˍ˒ʿ˒˧ ˀ˱ˀʽ˘ˁʳ˘ʽˆʴ˄ʳ˘ ʳʭˀ˒ˆˇώ ȵȚȍȞȖț ˀʴˁ ȣȢȉȞ ˃ʹʿ˂ˆˆ˒˧ 
ʷ˂ʮʭ˅˒ ˍʴ˫ʮʴ˄˘ˁʳʴ ʳʭʺ˒ˁʳʭʿˣʭˁ ώɀʭʸʭ˧˅ˆʭˁ ȝʴ˅˃ˇʮʿʹʽʭ˅˒ˁ˒˫ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ˘υ ˲ʿˆˆ˒˧ 
ʳ̅˅ˆ˱˄ʿʴ˄ʳ˘ ˆ˱˅˘ˁˇ ʷ̅ˁʴ ˀ̅ʳʴˁʹʴˆˆʴ˄ʳ˘ ʷʭ˧˒ˁʳʭ˅ˆ˒˄ˇώ ʭˆˆ˒ ˧ʭʸʭ˧˅ˆʭˁʳ˒˧ ˅ʭ˄ʭ˃ˍ˒ʿʭ˄ 
ˆ˂ʮ˒ˁ˒˫ ʷ˲ˀ˒˅˒ ʽ̍˄˅ʴˆ˘ʿʰʴˁ ˆ˲˄ˣ˒ʳʭˁ ˧˒ʸ˒˧ˆ˒ ʮ˂ʿ˒˃ ˆʭʮ˒ʿʭʳ˒ ϖΎϗϋ 

țˁʳʭ ʭʯˆ˂˄ʿʭ˄ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇʳ˘˫ ˆ̍˄ˆ ˁʴʰ˘ʸʰ˘ ˉˇˁʽˌʹ˝˅˒ˁ ʽ̍˄˅ʴˆʴʳ˘υ 
ˆ˄ʭˁ˅ʿ˝ˌʹ˝ʿʭˇ Ϙ˗ˆˁ˂˲ʿˆˆ˒˧ ˧ʭˇ˒ˀʳʭ˅ˆ˒˧ˆʭ˄ʳ˒˫ ˆ˲ˆʭ˅ˆ˒ˣ˒ ˀʴˁ ˄ʴ˃˄˂ʳˇʽˆʹʯˆ˘ʿ˘ʰ˘ˁ 
˧ʭˀˆʭˀʭ˅˒ʸ ʴˆˇϙϑ ʳʭˀ˒ˆˇˍ˒ʿ˒˧ Ϙ˲ʿˆˆ˒˧ ̍ʸ˘ˁʳ˘ʽ ˅ʭˁʭˁ˒ ˧ʭʿ˒˃ˆʭ˅ˆ˒˄ˇ ʷ̅ˁʴ ʳʭˀ˒ˆˇϙϑ 
˅ʭ˄ʭʿʭˇ Ϙ˗ˆˁ˂ˀ̅ʳʴˁʹ ʮ˘˄ʴʰʴʺʿ˘ʽˆ˘ ʭˁ˒˧ˆʭˇϙϑ ʹˁˆʴʰ˄ʭˌʹ˝ʿʭˇ Ϙˀ̅ʳʴˁʹʴˆˆʴ˄ʳ˘˫ ̍ʸʭ˄ʭ 
̅˄ʴʽʴˆˆʴ˅ˇ˘ˁφ ̍ʸʭ˄ʭ ʴˁˇ˘ˁ ʷ̅ˁʴ ̍ʸʭ˄ʭ ʮʭʺ˒ˆ˒ʿˇ˒ˁ ˧ʭˀˆʭˀʭ˅˒ʸ ʴˆˇφ ˆ˲ʿˣʭˁ˒˫ ̅ʿʴˀʳ˘ʽ 
ʷ̅ ˁʴ ˲ʿˆˆ˒˧ ˀ̅ʳʴˁʹʴˆ ʷ˱ʺʴʿʴ˄˘ˁʴ ʹˁˆʴʰ˄ʭˌʹ˝˅˒ϙ ϖΎφ ΉΑ-ʮʴˆϗϋ șʴʽˆʴ˃ˆʴʰ˘ ʽ̍˄ʽʴˀʳ˘ʽ 
ʮ˘ʿ˘ˀˁ˘˫ ʭˆʭʿˣʭˁ ˆʭʿʭ˃ˆʭ˄ˣʭ ˧ʭˁˍʭʿ˒˧ˆ˒ ˅̅ʺʽʴ˅ ʽʴʿʴˆ˘ˁʳ˘ʰ˘ˁ ˆʴʽ ʮ˂ʿʷʭˇˣʭ ʮ˂ʿʭʳ˒ϋ 
ț˅˒ʿʭʺˍʭφ ʽ̍˃ˆʴʰʴˁ ˃˄˂ʰ˄ʴ˅˅ʹʯˆ˘ ʸʴ˄ˆˆʴˇˍ˘ʿʴ˄ ˀʴˁ ˧ʭ˄ʭ˃ʭʺ˒ˀ ̅ʳ˘˅ʽʴ˄ʿʴ˄ ˧ʭʸ˘˄ʰ˘ 
ʸʭˀʭˁˣ˒ ʷʭʿ˃˒ ʮ˘ʿ˘ˀ ʮʴ˄ʴˆ˘ˁ ˀʴʽˆʴ˃ˆʴ ʮʭʿʭʿʭ˄ ˃˅ʹˊʹʽʭ˅˒ˁ˒˫ ʷʭʿ˃˒ ʿ˂ʰʹʸʭˌʹ˝˅˒ˁφ 
ˀʭˆʴˀʭˆʹʽʭ˅˒ˁφ ˄ʭˌʹ˂ˁʭʿʹʸʭˌʹ˝˅˒ˁ ʭˆʭ˃ ̍ˆʴʳ˘ϋ șʴʽˆʴ˃ˆʴʰ˘ ʮ˘ʿ˘ˀ ʮʴ˄ˇʳ˘˫ ʮʭ˄ʿ˒˧ ʳʴ˄ʿ˘ʽ 
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ˀʭʸˀ˲ˁ˒ ʿ˂ʰʹʽʭ ˀʴˁ ʳʴ˄ʴʽ˅˘ʸ ˂ʺʿʭˇˣʭ ʷʭˇʭ˃ ʮʴ˄ʴˆ˘ˁ ˅˂ʿ ʷʭ˧ ʷʭ˄ˆ˒ ˍʭ˄ʳ˒˫ ʷ˲ˀ˒˅˒ˁ 
ʷʭˁʳʭˁʳ˒˄ˇˣʭ ʮʭˣ˒ˆˆʭʿˣʭˁϋ Ȇʿ ˂˫ ʷʭ˄ˆ˒ ˍʭ˄φ ˧ʹ˝ʿφ ʽ̍˄ʽʴˀ ˂ʺ ˀʴˁ ˆ˱ʺ˅˘ʽˆ˘˫ ˂˄ˆʭʿ˒ˣ˒ 
ʮ˂ʿʭ ˂ˆ˒˄˒˃φ ˀʴʽˆʴ˃ˆʴʰ˘ ʮ˘ʿ˘ˀ ʮʴ˄ˇʳ˘˫ ʷʭ˫ʭ˄ˆ˒ʿˣʭˁ ˀʭʸˀ˲ˁ˒ˁʳʭ ʭʸ ˣʭˁʭ ˁʴˀʴ˅ʴ ˆ˘˃ˆ˘ ̍ˆʴ 
ʭʸ ˀ̍ʿˍʴ˄ʳʴ ˲˅˒ˁ˒ʿˣʭˁϋ ș˲ˁ˒ ʿϋ ȑ˂ʿ˂ˆʭ˄ʴʯʭ ʳʭ ʭˆʭ˃ ̍ˆʴʳ˘φ ˂ʿ ʮ˒ʿʭʺ ʳʴ˃ ʷʭʸʭʳ˒υ ȣȣȱ 
ˣʭ˅˒˄ ˧˂ˣʭˀ˒ˁʭ ˍ˒ˣʭ˄ˀʭˍ˒ʿ˒˧φ ʹʽʴˀʳ˘φ ʮʴʺ˘ˀʳʴʿˇʰʴ ˧ʭʮ˘ʿʴˆˆ˘ ʷ̅ˁʴ ʹˁˁ˂ʯʭˌʹ˝ˣʭ ʮʴʺ˘ˀ 
ˀʭˀʭˁʳʭ˄ ˧ʭʷʴˆφ ˅˂ˁʳ˒˧ˆʭˁ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ʷ˱ʺʴʿʴ˄˘ ̅ʿʴˇˀʴˆˆ˘ʽ-ˀ̅ʳʴˁʹ ˆʭʿʭ˃ˆʭ˄ʳ˒ ʴ˅ʽʴ˄ʴ 
˂ˆ˒˄˒˃ ʳʭˀˇ˒ ʽʴ˄ʴʽϋ Ȗ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ-ʮ˲ʿ ˂ʿʭ˄ʳ˒˫ ˧˲ˁʳ˒ ˀ̅ʳʴˁʹ ʽʭ˃ʹˆʭʿ˒ˁ ˃ʭʺʳʭʿʭˁˇ 
˱ˍ˘ˁ ˧ʭʷʴˆˆ˘ ʭʳʭˀ ˄ʴ˅ˇ˄˅ˆʭ˄˒ˁ ʳʭˀ˒ˆˇ ˧˲˄ʭʿ˒ϋ ȍʰʴ˄ ˀʴˀʿʴʽʴˆ ˆʹ˘ˀʳ˘ ʷ̅ˁʴ ˆ˲˄ʭ˧ˆ˒ 
ˀ̅ʳʴˁʹφ ˍ˒ˣʭ˄ˀʭˍ˒ʿ˒˧ ʹˁʳˇ˅ˆ˄ʹ˝ʿʭ˄ ˀʴˁ ʽ̅˅˘˃˂˄˒ˁʳʭ˄ʳ˒ ʳʭˀ˒ˆ˧˒˅˒ ʽʴʿ˅ʴφ ˂ˁʳʭ ˂ʿ 
˂˅˒ ˄ʴ˅ˇ˄˅ˆʭ˄ʳ˒ ʷ̅ˁʴ ˂˅˒ ʽʭ˃ʹˆʭʿʳ˒ ˃ʭʺʳʭʿʭˁˇ˒ ʽʴ˄ʴʽ ϖΏφ ΊΉ-ʮʴˆϗϋ ț˅˒ ˁʴˀʴ˅ʴ ʮʭ˅˧ʭ ʳʭ 
ˀʭ˫˒ʸʳ˒ ˀ̅˅ʴʿʴʿʴ˄ ɀʭʸɋȜȠ ɦˁʴ˄φ ˀ̅ʳʴˁʹʴˆ ʷ̅ˁʴ ˅˃˂˄ˆ ʹˁ˅ˆʹˆˇˆ˒ ˲ʺ˒ˀʳʭ˅ˆ˒˄ˣʭˁ ˘˅-
ˍʭ˄ʭʿʭ˄ ʭ˝˅˒ˁʳʭ ʮ˘˄ˁʴˍʴ ˄ʴˆ ʽ̍ˆʴ˄˘ʿʳ˘ϋ Ȇʮʭʺ ˄ʴ˅˃ˇʮʿʹʽʭʳʭ ˅ˇ˄ʴˆˍ˘-˃ʴʳʭʰ˂ʰˆʭ˄ʳ˒ 
ʳʭʺ˒ˁʳʭʺˆ˒ˁ ʭʿˣʭˍ˧˒ ʷ̅ˁʴ ˧ʭʸ˘˄ʰ˘ ʽʴʸʳʴʰ˘ ʷʭʿˣ˒ʸ ˂˧ˇ ʮ̍ʿ˘ˀˍʴ˅˘ ˄ʴˆ˘ˁʳʴϋ ȇ˘˄ʭ˧ ȌȌɋ 
ʭʺˆ˧ʭˁʳʭʺφ ˧ʭʸ˘˄ ʳʴ ʮʭ˄ϋ ț˅˒ʿʭʺˍʭφ ʷ˂ˣʭ˄˒ʳʭ ʭʺˆ˒ʿˣʭˁʳʭ˄ʳ˒˫ ʮ̅˄˘ˁ ˧˂˄˒ˆ˒ˁʳ˒ʿʭʺ 
ʽʴʿʴφ ʮ˘ʸ ɀʭʸɋȜȠ ɦˁʴ˄φ ˀ̅ʳʴˁʹʴˆ ʷ̅ˁʴ ˅˃˂˄ˆ ʹˁ˅ˆʹˆˇˆ˒ˁ˒˫ ˀʴ˄ʴʺˆ˂ʺʿ˒˧ ˘˅-ˍʭ˄ʭʿʭ˄˒ˁʳʭ 
ʭʺˆ˒ʿˣʭˁ ˆʴʸʹ˅ˆʴ˄ʳ˘ ˧˂˄˒ˆ˒ˁʳ˒ ˄ʴˆ˘ˁʳʴ ˧ʭʺˆʭʿʭˣ˒ˀ˒ʸ ʽʴʿʴʳ˘ϋ Ȇʮʭʺ ΊΈΉΓ ʷ˒ʿʳ˒˫ ˧ʭʸʭˁ 
ʭʺ˒ˁʳʭϋ ȣȣ-ȣȣȱ ˣʭ˅˒˄ʿʭ˄ ˆ˂ˣ˒˅˒ˁʳʭ ˄ʴ˃˄˂ʳˇʽˆʹʯˆ˘-˃ʴʳʭʰ˂ʰʹʽʭʿ˒˧ ʮ˘ʿ˘ˀ ʮʴ˄ˇʳ˘˫ 
ʽ˄ʴʭˆʹʯˆ˘-˃ʴʳʭʰ˂ʰʹʽʭʿ˒˧ ˃ʭ˄ʭʳʹʰˀʭ˅˒ˁʭ ʽ̍ˍˇ ʷ˱˄ʴʳ˘ ʷ̅ˁʴ ʭʳʭˀˁ˒˫ ˄ˇˊʭˁʹ ˧ʭʮ˘ʿʴˆˆʴ˄˘ˁ 
˱ʺʿʴ˅ˆ˘˄ˇʰʴ ʷ̅ˁʴ ʳʭˀ˒ˆˇˣʭ ʮʭˣ˒ˆˆʭʿˣʭˁ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇʳ˘ ʷʭ˫ʭ˄ˆˇ ˀʴˁ 
˗ʯ˂ʿ˜ˌʹ˝ˁ˒˫ ˍ˲ˣ˒ʿ ˧ʭʷʴˆˆ˘ʿ˘ʰ˘ ˆˇ˒ˁʳʭʺʳ˒ϋ ɀʭʸʭ˧˅ˆʭˁˁ˒˫ ˧ʭʸ˘˄ʰ˘ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ˘ˁ˘˫ 
ˁʴʰ˘ʸʰ˘ ˱˄ʳ˘˅ˆʴ˄˘ˁ˘˫ ʮ˘˄˘ ˲ʿˆˆ˒˧ ˀʴʽˆʴ˃ˆ˘˫ ˧ʭʿ˒˃ˆʭ˅˧ʭˁ ʳ̅˅ˆ˱˄ʿʴ˄˘ˁʴ ˁʭʸʭ˄ ʭˇʳʭ˄ˇ ʮ˂ʿ˒˃ 
ˆʭʮ˒ʿʭʳ˒φ ˂ˣʭˁ ˅˱ʺʴˁˇ ʷʭ˅ˆʭ˄ʳ˒˫ ˲ʿˆˆ˒˧ ˅ʭˁʭ-˅ʴʸ˘ˀ˘ˁφ ˧ʭʸʭ˧˅ˆʭˁʳ˒˧ ˃ʭˆ˄ʹ˂ˆʹʸˀʳ˘ ʷ̅ˁʴ 
̍ y ʴʿ˘ˁ˘˫ ʳʭˀˇ˒ ˱ˍ˘ˁ ʭʸʭˀʭˆˆ˒˧ ʷʭˇʭ˃ʽʴ˄ˍ˘ʿ˘ʽˆ˘ ˧ʭʿ˒˃ˆʭ˅ˆ˒˄ˇʳ˒˫ ˆʭ˃ˆ˒˄ˀʭ˅ 
ˉʭʽˆ˂˄˒ˁʭ ʭʺˁʭʿʭʳ˒ϋ - ̔ ̍˄ʽʴˀʳ˘ʽ ʷ̅ˁʴ ʽ̍˄ʽʴˀʳ˘ʽ-˃ʴʳʭʰ˂ʰʹʽʭʿ˒˧ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ˅ʭʿʭ˅˒ˁʳʭˣ˒ 
ʸʴ˄ˆˆʴˇ ˧˒ʸˀʴˆ˘ˁʴ ʷ̅˄ʳʴˀʳʴ˅ˇφ ˂˅˒ ˅ʭʿʭʳʭˣ˒ ˣ˒ʿ˒ˀʹ-˧˂ʿʳʭˁʮʭʿ˒ ʸʴ˄ˆˆʴˇʿʴ˄ʳ˘ 
˧ʭ˄ʷ˒ʿʭˁʳ˒˄ˇ ʽ̍ʸʳʴ˄˘ˁ ˘ʸʳʴ˅ˆ˘˄ˇʳ˘ ʽʴ˫ʴʺˆˇϑ - ʽʴˍʴˁʳ˘ ʸʴ˄ˆˆʴˇʿʴ˄ ˱ˍ˘ˁ ˄ʴ˅˃ˇʮʿʹʽʭˁ˒˫ 
̅˄ˆ˱˄ʿ˘ ̍˫˘˄ʿʴ˄˘ˁʴˁ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ʮ˂ʺ˒ˁˍʭ ˁʴˣ˲˄ʿ˒ˀ ʮ˘ʿ˘ʽˆ˘ ʷ̅ˁʴ ˧˲ʸ˒˄ʴˆˆ˘ 
ˀʭˀʭˁʳʭ˄ʳ˒ ˆʭ˄ˆˇϑ - ̅ʿʴˀʳ˘ʽ ʽ̍˄ʽʴˀ ˀ̅ʳʴˁʹʴˆ ˃ʴˁ ˉ˂ʿːʽʿ˂˄φ ɀʭʸʭ˧˅ˆʭˁ ̍ˁʴ˄ ˆʭ˄ʹˊ˒ 
ʮ˂ʺ˒ˁˍʭ ˀʴʽˆʴ˃ ʷ̅ˁʴ Ȑțț ʮ˘ʿ˘ˀ ʮʴ˄ˇ ʷ˱ʺʴ˅˘ˁʳʴ ˅˲˄ʭˁ˒˅˧ʭ ʹʴ ˂˧ˇ ʮʭ˅˒ʿ˒ˀʳʭ˄˒ˁ 
˧˲˄ˇʳ˒ ʷ̅ˁʴ ˆʭ˄ʭˆˇʳ˒ ʽ̍ˆʴ˄ˀʴʿʴˇϑ ˂ʿʭ˄ˣʭ ˄ʴ˅˃ˇʮʿʹʽʭʿ˒˧ ˀʭ˫˒ʸ˒ ʮʭ˄ ˀ̅˄ˆʴʮʴ ʮʴ˄ˇϑ - 
ʷ˂ˣʭ˄˒ ˂˧ˇ ˂˄˒ˁʳʭ˄˒ˁʳʭ ʽ̍˄ʽʴˀʳ˘ʽ ˃̅ˁʳʴ˄ʳ˘ ˂˧˒ˆˇʳ˒˫ ʹˁˁ˂ʯʭˌʹ˝ʿ˒˧ ̅ʳ˘˅ˆʴˀʴʿʴ˄˘ˁ 
ʽʴ˫˘ˁʴˁ ˧˂ʿʳʭˁˇφ ˂ʿʭ˄ˣʭ ˧˂ʿ ʷʴˆʽ˘ʸˇ ʴʿ˘ˀ˘ʸʳ˘˫ ʷ˂ˣʭ˄˒ ˂˧ˇ ˂˄˒ˁʳʭ˄˒ˁ˒˫ ʷ˲ˀ˒˅ ˘˅ˆʴˇ˘ˁ˘˫ 
ʷʭ˫ʭ ʷʭˣʳʭʺʿʭ˄˒ˁʳʭ ˂˧˒ˆˇ ʳʴ˫ʰʴʺ˘ˁ ʭ˄ˆˆ˒˄ˇˣʭ ˒˧˃ʭʿ ʴˆʴˆ˘ˁ ˃ʴ˄˅˃ʴʽˆʹʯʭʿ˒˧ 
ˀʭ˧˅ʭˆˆʭ˄ʳ˒ ʭˁ˒˧ˆʭˇˣʭ ʭ˄ˁʭʿˣʭˁϑ - ɀʭʸɋȜȠ ʽ̍˄ʽʴˀʳ˘ʽ ʮ˘ʿ˘ˀ ʮʴ˄ˇ ʸʴ˄ˆˊʭˁʭ˅˒ˁ˒˫ 
ʷ˲ˀ˒˅˒ˁʭ ʹˁˆʴʰ˄ʭˌʹ˝ʿʭˇϋ Ȇʮʭʺ ̍ˁʴ˄ ʷ̅ˁʴ ˀ̅ʳʴˁʹʴˆ ˅ʭʿʭ˅˒ˁʳʭ ʮ˘ʿ˘ˀ ʮʴ˄ˇʳ˘ ˁʭ˅ʹˊʭˆˆʭˇ 
˘˅˘ˁʳʴʰ˘ ʴʿʳ˘˫ ʮʭ˄ʿ˒˧ ʸʴ˄ˆˆʴˇ ̅ʿʴˇʴˆ˘ϋ Ȍʭˀˇʳ˒˫ ˧ʭʸ˘˄ʰ˘ ʽʴʸʴ˫˘ˁʳʴ ɀʭʸʭ˧˅ˆʭˁ 
ȝʴ˅˃ˇʮʿʹʽʭ˅˒ˁʳʭ ʽ̍˄ʽʴˀʳ˘ʽφ ʽ̍˄ʽʴˀʳ˘ʽ-˃ʴʳʭʰ˂ʰʹʽʭʿ˒ ˧ ʮ˘ʿ˘ˀ ʮʴ˄ˇʳ˘ ʳʭˀ˒ˆˇʳ˒˫ 
˅ˆ˄ʭˆʴʰʹ˝ʿ˒˧ ʷ˂˅˃ʭ˄ʿʭ˄˒φ ʮʭˣʳʭ˄ʿʭˀʭʿʭ˄˒ ȵȚȍȞȖț ʹˁ˅ˆʹˆˇˆ˒ˁ˒˫ ˆ˲ʷ˒˄˒ˀʳʭˀʭʿʭ˄˒ 
ˀʴˁ ̅ʿʴˀʳ˘ʽ ˆ̅ʷ˘˄ʹʮʴˁ˘ ˆ˂ʿ˒˧˧ʭˁʳ˒ ˃ʭʺʳʭʿʭˁˇˣʭ ˆʹ˘˅ϋ ɦˆʽʴˁˁ˘˫ ˃ʴʳʭʰ˂ʰʹʽʭʿ˒˧ ˂ʺ˒ˁ˒˫ 
ʴ˫ ʷʭ˧˅˒ ʷʴˆ˘˅ˆ˘ʽˆʴ˄˘ˁ ˃ʭʺʳʭʿʭˁˇ ˂˅˒ ʮʭʸʭʳʭ ˇʭ˧˒ˆˆ˒˫ ˧ʭʷʴˆˆ˘ʿ˘ʽˆʴ˄˘ˁ 
˧ʭˁʭˣʭˆˆʭˁʳ˒˄ʭˆ˒ˁ ʹˁˁ˂ʯʭˌʹ˝ʿ˒˧ ̅ʳ˘˅ˆʴ˄ʳ˘ ʷʭ˅ʭˇˣʭ ˀ˱ˀʽ˘ˁʳ˘ʽ ʮʴ˄ʴʳ˘ϋ  
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șʭˁʭʮʭʴʯʭ Ȟʭ̌ʿʴ 
ȖȉȠϋțȦ УΒΏ 

(Ȇʿˀʭˆ˒, Ȗʭʸʭˊ˅ˆʭˁϙ 
 

ȒȞȜțȘȩȑțȈȆȚȒȍ ȟȍȣȚțȘțȉȒȓ ȜȝțȍȖȟȚțȓ ȌȍȶȟȍȘȩȚțȞȟȒ Ȉ ȜȝȍȜțȌȆȈȆȚȒȒ 
ȒȞȟțȝȒȒ 

 
Ǽʷʷʸʼʣ˂ʯ˓ς Ǿ ʻʼʣʼˆʪ ʣʥʼʸʺˈ ʺʣʻʻʶʸʼʺʪʵʯ ʹʺʸʪʳʼʷˈʰ ʶʪʼʸʩ ʷʣʹʺʣʥʵʪʷ ʷʣ 

ʺʣʮʥʯʼʯʪ ʻʹʸʻʸʤʷʸʻʼʪʰν ʹʸʮʥʸʵ˓˒˄ʯˀ ˍʿʿʪʳʼʯʥʷʸ ʩʪʰʻʼʥʸʥʣʼˆ ʥ ʺʪʣʵˆʷʸʰ ʭʯʮʷʪʷʷʸʰ 
ʻʯʼʽʣ˂ʯʯν ʤʵʣʦʸʩʣʺ˓ ʳʸʼʸʺˈʶ ʥˈʹʽʻʳʷʯʳ ˃ʳʸʵˈ ʶʸʭʪʼ ʣʩʣʹʼʯʺʸʥʣʼˆʻ˓ ʳ ʶʪʷ˓˒˄ʯʶʻ˓ 
ʽʻʵʸʥʯ˓ʶν ʸʺʯʪʷʼʯʺʸʥʣʼˆʻ˓ ʥ ʺʣʮʷˈˀ ʻʯʼʽʣ˂ʯ˓ˀ ʯ ʺʣʤʸʼʣʼˆ ʥ ʺʣʮʷˈˀ ʳʸʶʣʷʩʣˀν 
ʹʸʻʳʸʵˆʳʽ υʹʺʸʪʳʼʷʣ˓ ʩʪ˓ʼʪʵˆʷʸʻʼˆ - ˍʼʸ ʳʽʵˆʼʽʺʷʣ˓ ʿʸʺʶʣ ʩʪ˓ʼʪʵˆʷʸʻʼʯ ʥ ʳʸʼʸʺʸʶ 
ʶʸʭʪʼ ʤˈʼˆ ʻʿʸʺʶʯʺʸʥʣʷʣ ʻʹʸʻʸʤʷʸʻʼˆ ʩʪʵʣʼˆ ʸʼʥʪʼʻʼʥʪʷʷˈʰ ʥˈʤʸʺς 

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ Ȓʺʸʪʳʼʷˈʰ ʶʪʼʸʩν ʺʣʻʹʺʸʻʼʺʣʷʪʷʷʸʻʼˆν ʺʣʮʥʯʼʯʪ 
ʻʹʸʻʸʤʷʸʻʼʪʰν ˃ʳʸʵˆʷʯʳʯν ʻʹʺʣʥʸˁʷˈʰ ʶʣʼʪʺʯʣʵς 

 
Saule Manabayeva 

KSU.OSH No. 85 
(Almaty, Kazakhstan) 

 
THE USE OF PROJECT-BASED TECHNOLOGIES IN HISTORY TEACHING 

 
Annotation. In the article, the authors considered the project method aimed at 

developing abilities that allow effective action in a real-life situation, thanks to which a school 
graduate can adapt to changing conditions, navigate different situations and work in different 
teams, since "project activity is a cultural form of activity in which the ability to make 
responsible choices can be formed. 

Keywords: Project method, prevalence, development of abilities, schoolchildren, 
reference material. 

 
Ȝ˄˂ʴʽˆˁ˒ʺ ˀʴˆ˂ʳφ ˃˂ ˅ʯ˂ʴʺ ʳʹʳʭʽˆʹˋʴ˅ʽ˂ʺ ˅ˇˆʹφ ˁʭ˃˄ʭʯʿʴˁ ˁʭ ˄ʭʸʯʹˆʹʴ 

˅˃˂˅˂ʮˁ˂˅ˆʴʺφ ˃˂ʸʯ˂ʿ˝˜ˎʹˊ ˗ˉˉʴʽˆʹʯˁ˂ ʳʴʺ˅ˆʯ˂ʯʭˆː ʯ ˄ʴʭʿːˁ˂ʺ ʷʹʸˁʴˁˁ˂ʺ ˅ʹˆˇʭˌʹʹφ 
ʮʿʭʰ˂ʳʭ˄˝ ʽ˂ˆ˂˄˒ˀ ʯ˒˃ˇ˅ʽˁʹʽ ˍʽ˂ʿ˒ ˀ˂ʷʴˆ ʭʳʭ˃ˆʹ˄˂ʯʭˆː˅˝ ʽ ˀʴˁ˝˜ˎʹˀ˅˝ ˇ˅ʿ˂ʯʹ˝ˀφ 
˂˄ʹʴˁˆʹ˄˂ʯʭˆː˅˝ ʯ ˄ʭʸˁ˒ˊ ˅ʹˆˇʭˌʹ˝ˊ ʹ ˄ʭʮ˂ˆʭˆː ʯ ˄ʭʸˁ˒ˊ ʽ˂ˀʭˁʳʭˊφ ˃˂˅ʽ˂ʿːʽˇ 
ώ˃˄˂ʴʽˆˁʭ˝ ʳʴ˝ˆʴʿːˁ˂˅ˆː - ˗ˆ˂ ʽˇʿːˆˇ˄ˁʭ˝ ˉ˂˄ˀʭ ʳʴ˝ˆʴʿːˁ˂˅ˆʹ ʯ ʽ˂ˆ˂˄˂ˀ ˀ˂ʷʴˆ ʮ˒ˆː 
˅ˉ˂˄ˀʹ˄˂ʯʭˁʭ ˅˃˂˅˂ʮˁ˂˅ˆː ʳʴʿʭˆː ˂ˆʯʴˆ˅ˆʯʴˁˁ˒ʺ ʯ˒ʮ˂˄ϋ 

Ȓ˅˅ʿʴʳ˂ʯʭˁʹʴ ˍʽ˂ʿːˁʹʽ˂ʯ ˁʭˋʹˁʭʴˆ˅˝ ˅ ˂ʳˁ˂ʰ˂ ʳʴʺ˅ˆʯʹ˝φ ʭ ʸʭˆʴˀ ˁʭˋʹˁʭʴˆ˅˝ ˅ 
˃˂˝ʯʿʴˁʹ˝ ˄ʭʸʿʹˋˁ˒ˊ ʳ˂˃˂ʿˁʹˆʴʿːˁ˒ˊ ʳʴʺ˅ˆʯʹʺϋ Ȉ ˃˄˂ˌʴ˅˅ʴ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ ˇˋʴˁʹʽ 
˃˒ˆʭʴˆ˅˝ ˄ʴˍʹˆː ˃˄˂ʮʿʴˀˇφ ʯ˒ʳʯʹʰʭʴˆ ʰʹ˃˂ˆʴʸ˒φ ʸʭʳʭʴˆ ʯ˂˃˄˂˅˒φ ˇˋʹˆ˅˝ ˁʭʮʿ˜ʳʭˆːφ 
ʽʿʭ˅˅ʹˉʹˌʹ˄˂ʯʭˆːφ ˃˄˂ʯ˂ʳʹˆː ˗ʽ˅˃ʴ˄ʹˀʴˁˆ˒φ ʳʴʿʭˆː ʯ˒ʯ˂ʳ˒φ ˇˋʹˆ˅˝ ʳ˂ʽʭʸ˒ʯʭˆː ʹ 
˂ˆ˅ˆʭʹʯʭˆː ˅ʯ˂ʹ ʹʳʴʹϋ Ȉ˂ˆ ʽ˂ʰʳʭ ˄ʴʮʴˁʽˇ ˃˂-ˁ ʭ˅ˆ˂˝ˎʴˀˇ ʹˁˆʴ˄ʴ˅ˁ˂ ˇˋʹˆː˅˝ψ Ȍʹʸʭʺˁ ˇˋʹˆ 
˅ˆ˄˂ʰ˂˅ˆʹ ʹ ˝˅ˁ˂˅ˆʹ ʯ ˄ʭʮ˂ˆʴφ ˇˀʴˁʹ˜ ˃ʿʭˁʹ˄˂ʯʭˆː ˅ʯ˂ʹ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝φ ʭ ˆʭʽʷʴ ˄ʭʸʯʹʯʭʴˆ 
˅ʭˀ˂˅ˆ˂˝ˆʴʿːˁ˂˅ˆː ʹ ˄ʴˍʹˆʴʿːˁ˂˅ˆːϋ Țʭʮʿ˜ʳʴˁʹ˝ ʸʭ ˅ˆˇʳʴˁˆʭˀʹ ˃˂ʽʭʸʭʿʹφ ˋˆ˂ ˂ˁʹ ˀ˂ʰˇˆ 
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˅ʭˀ˂˅ˆ˂˝ˆʴʿːˁ˂ ˃˄˂ʯ˂ʳʹˆː ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝ ˃˂ ʯ˒ʮ˄ʭˁˁ˂ʺ ˆʴˀʴφ ʹ˅˃˂ʿːʸˇ˝ ˄ʭʸʿʹˋˁ˒ʴ 
ˀʴˆ˂ʳ˒ ˃˂ʹ˅ʽʭ ʹˁˉ˂˄ˀʭˌʹʹφ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽʹʴ ˃˄ʹʴˀ˒φ ʭ ˆʭʽʷʴ ˇˀʴ˜ˆ ʹ˅˃˂ʿːʸ˂ʯʭˆː 
ʰ˄ʭˉʹʽʹφ ˆʭʮʿʹˌ˒ ʹ ʳʹʭʰ˄ʭˀˀ˒ ˃˄ʹ ˃˄ʴʳ˅ˆʭʯʿʴˁʹʹ ˄ʴʸˇʿːˆʭˆ˂ʯφ ˃˂ʳˆʯʴ˄ʷʳʭˆː 
˅ʽʭʸʭˁˁ˂ʴ ˌʹˆʭˆʭˀʹ ʹ ʭ˄ʰˇˀʴˁˆʹ˄˂ʯʭˁˁ˂ ʳ˂ʽʭʸ˒ʯʭˆː ˅ʽʭʸʭˁˁ˂ʴϋ Ȇ ˆʭʽʷʴ ˃˄ʴʳ˅ˆʭʯʹˆː 
˄ʴʸˇʿːˆʭˆ˒ ˅ʯ˂ʴʺ ˄ʭʮ˂ˆ˒ ʯ ʯʹʳʴ ˅˃˄ʭʯ˂ˋˁ˒ˊ ˀʭˆʴ˄ʹʭʿ˂ʯφ ʽ˂ˆ˂˄˒ʴ ˀ˂ʷˁ˂ ˂ˆˁʴ˅ˆʹ ʽ 
˃˄˂ʴʽˆˁ˂ʺ ˄ʭʮ˂ˆʴϋ 

Ȟ˃˄ʭʯ˂ˋˁ˒ʺ ˀʭˆʴ˄ʹʭʿ ˅ˆʭʿ ˁʭ˅ˆ˂ʿːʽ˂ ˊ˂˄˂ˍ˂ ʸʭʮ˒ˆφ ˋˆ˂ ˃˄ʹˍʿ˂ ʯ˄ʴˀ˝ ˁʴ ˆ˂ʿːʽ˂ 
ʯ˅˃˂ˀˁʹˆː ˂ ˁʴˀφ ˁ˂ ʹ ˃˄ʹʳʭˆː ʴˀˇ ʯˆ˂˄˂ʴ ʳ˒ˊʭˁʹʴϋ 

Ȟʹ˅ˆʴˀʭ ˅˃˄ʭʯ˂ˋˁ˒ˊ ˀʭˆʴ˄ʹʭʿ˂ʯ ʹˁˆʴ˄ʴ˅ˁʭ ʳʿ˝ ˁʭ˅ ˆʴˀφ ˋˆ˂ ˃˂ʸʯ˂ʿ˝ʴˆ ˇ˅˃ʴˍˁ˂ 
˅˂ˋʴˆʭˆː ˁ˂ʯ˒ʴ ˃˂ʳˊ˂ʳ˒ ʽ ˂ʮˇˋʴˁʹ˜ ʹ ˇ˅ˆ˂˝ʯˍʹʴ˅˝ ˀʴˆ˂ʳʹˋʴ˅ʽʹʴ ˄ʴˌʴ˃ˆ˒ ˆ˄ʭʳʹˌʹ˂ˁˁ˂ʺ 
˅ʹ˅ˆʴˀ˒ϋ Țʴ˂ˆˑʴˀʿʴˀ˂ʺ ˋʭ˅ˆː˜ ˗ˆ˂ʺ ˅ʹ˅ˆʴˀ˒ ˝ʯʿ˝ʴˆ˅˝ ˄ʴˉʿʴʽ˅ʹ˝φ ʽʭʽ ˂ʳʹˁ ʹʸ 
ʽ˂ˀ˃˂ˁʴˁˆ˂ʯ ˇˋʴʮˁ˂ʺ ʳʴ˝ˆʴʿːˁ˂˅ˆʹ ˅ˆˇʳʴˁˆ˂ʯφ ʽ˂ˆ˂˄˒ʺ ʳʴʺ˅ˆʯʹˆʴʿːˁ˂ ˃˂ʯ˒ˍʭʴˆ 
ˇ˄˂ʯʴˁː ˃˂ˁʹˀʭˁʹ˝ ʹʸˇˋʭʴˀ˂ʰ˂ ˀʭˆʴ˄ʹʭʿʭϋ 

ț˃˂˄ˁ˒ʴ ʽ˂ˁ˅˃ʴʽˆ˒ ˃˂ʸʯ˂ʿ˝˜ˆ ʯʭ˄ːʹ˄˂ʯʭˆː ˆʴˀ˃ ˃˄˂ˊ˂ʷʳʴˁʹ˝ ˀʭˆʴ˄ʹʭʿʭ ʹ ʴʰ˂ 
˅ˆ˄ˇʽˆˇ˄ˇ ʯ ˅˂˂ˆʯʴˆ˅ˆʯʹʹ ˅ ʹˁʳʹʯʹʳˇʭʿːˁ˒ˀʹ ˂˅˂ʮʴˁˁ˂˅ˆ˝ˀʹ ˇ˅ʯ˂ʴˁʹ˝ ʹ˅ˆ˂˄ʹˋʴ˅ʽʹˊ 
ʸˁʭˁʹʺϋ ț˃˂˄ˁ˒ʴ ʽ˂ˁ˅˃ʴʽˆ˒ ʽʭʽ ˅˄ʴʳ˅ˆʯ˂ ˂ʮˇˋʴˁʹ˝ ˅˃˂˅˂ʮ˅ˆʯˇ˜ˆ ˁʭʹʮ˂ʿʴʴ 
˂˅ˀ˒˅ʿʴˁˁ˂ˀˇ ˇ˅ʯ˂ʴˁʹ˜ ˃˂ˁ˝ˆʹʺφ ˉ˂˄ˀʹ˄˂ʯʭˁʹ˜ ʰʿˇʮ˂ʽʹˊ ʸˁʭˁʹʺ ʹ ʹˊ ˅ʹ˅ˆʴˀʭˆʹʸʭˌʹʹϋ 
Ȗ˄˂ˀʴ ˆ˂ʰ˂φ ʹ˅˃˂ʿːʸ˂ʯʭˁʹʴ ʯ˅˃˂ˀ˂ʰʭˆʴʿːˁ˒ˊ ˅˄ʴʳ˅ˆʯ ˃˄ʴʳ˃˂ʿʭʰʭʴˆ ˇ˃˄ʭʯʿʴˁʹʴ 
˃˂ʸˁʭʯʭˆʴʿːˁ˂ʺ ʳʴ˝ˆʴʿːˁ˂˅ˆː˜ ˇˋʭˎʹˊ˅˝φ ˄ʭʸʯʹˆʹʴ ˇ ˁʹˊ ˁʭʯ˒ʽ˂ʯ ˅ʭˀ˂˅ˆ˂˝ˆʴʿːˁ˂ʺ 
˄ʭʮ˂ˆ˒φ ˅ʭˀ˂ʽ˂ˁˆ˄˂ʿ˝ϋ Ȝ˂˅ʿʴʳ˂ʯʭˆʴʿːˁ˂˅ˆː ʯ ʯ˒ʮ˂˄ʴ ˃˄ʹʴˀ˂ʯ ʹ ˀʴˆ˂ʳʹʽ ˅˂ʸʳʭʴˆ 
ʽ˂ˀ˃ʿʴʽ˅ ʯʸʭʹˀ˂˅ʯ˝ʸʭˁˁ˒ˊ ʳʹʳʭʽˆʹˋʴ˅ʽʹˊ ˇ˅ʿ˂ʯʹʺφ ˅˃˂˅˂ʮ˅ˆʯˇ˜ˎʹˊ ʮ˒˅ˆ˄˂ˀˇ 
˃˄˂ʰ˄ʴ˅˅ˇ ʯ ˄ʭʸʯʹˆʹʹ ˇˋʭˎʹˊ˅˝ ˃˄ʹ ʹʸˇˋʴˁʹʹ ʹ˅ˆ˂˄ʹʹώϋ ț˃˒ˆ ˃˂ʽʭʸ˒ʯʭʴˆφ ˋˆ˂ 
ʹ˅˃˂ʿːʸ˂ʯʭˁʹʴ ˗ˆ˂ʰ˂ ˃˄ʹʴˀʭ ˃˄ʹʯ˂ʳʹˆ ʽ ˃˂ʯ˒ˍʴˁʹ˜ ʽ˂ˀ˃ʴˆʴˁˆˁ˂˅ˆʹ ʽʭʽ 
˃˄ʴ˃˂ʳʭʯʭˆʴʿʴʺφ ˆʭʽ ʹ ˇˋʭˎʹˊ˅˝ϋ 

ș˂ʷˁ˂ ʯ˒ʳʴʿʹˆː ˁʭʹʮ˂ʿʴʴ ˅ˇˎʴ˅ˆʯʴˁˁ˒ʴ ˗ʿʴˀʴˁˆ˒ ˅ʹ˅ˆʴˀ˒ ˅˃˄ʭʯ˂ˋˁ˒ˊ 
ˀʭˆʴ˄ʹʭʿ˂ʯυ 

1. ȇʿ˂ˋˁ˂-ˀ˂ʳˇʿːˁ˂ʴ ˃˂˅ˆ˄˂ʴˁʹʴ ˇˋʴʮˁ˂ʰ˂ ˀʭˆʴ˄ʹʭʿʭϑ 
2. ˀ ˂ˆʹʯʭˌʹ˝ ˇˋʴʮˁ˂ʺ ʳʴ˝ˆʴʿːˁ˂˅ˆʹ ˁʭ ˂˅ˁ˂ʯʴ ˌʴʿʴ˃˂ʿʭʰʭˁʹ˝ϑ 
3. ˃ ˄ɹ˂ʮʿʭʳʭˁʹʴ ˅ʭˀ˂˅ˆ˂˝ˆʴʿːˁ˂ʺφ ˆʯ˂˄ˋʴ˅ʽ˂ʺ ʳʴ˝ˆʴʿːˁ˂˅ˆʹ ˁʭ ʸʭˁ˝ˆʹ˝ˊ ˃˂ʳ 

˄ˇʽ˂ʯ˂ʳ˅ˆʯ˂ˀ ˃˄ʴ˃˂ʳʭʯʭˆʴʿ˝ ˃˂ ˃˄ʹ˂ʮ˄ʴˆʴˁʹ˜ ʸˁʭˁʹʺ ʹ ˇˀʴˁʹʺϑ 
4. ˂ ˄ʰʭˁʹʸʭˌʹ˝ ˅ʭˀ˂ʽ˂ˁˆ˄˂ʿ˝ ʹ ʯˁʴˍˁʴʰ˂ ʽ˂ˁˆ˄˂ʿ˝ ʸʭ ˉ˂˄ˀʹ˄˂ʯʭˁʹʴˀ ˇˋʴʮˁ˂ʺ 

ʳʴ˝ˆʴʿːˁ˂˅ˆʹφ ˇ˅ʯ˂ʴˁʹʴˀ ˇˋʴʮˁ˂ʰ˂ ˀʭˆʴ˄ʹʭʿʭ ˁʭ ˂˅ˁ˂ʯʴ ˄ʴˉʿʴʽ˅ʹʹ ˇˋʴˁʹʽʭ ʹ 
˃˄ʴ˃˂ʳʭʯʭˆʴʿ˝ϋ 

Ȟʹ˅ˆʴˀʭ ˅˃˄ʭʯ˂ˋˁ˒ˊ ʽ˂ˁ˅˃ʴʽˆ˂ʯφ ˃˂ ˅˄ʭʯˁʴˁʹ˜ ˅ ˆ˄ʭʳʹˌʹ˂ˁˁ˂ʺ ˉ˂˄ˀ˂ʺ 
˂ʮˇˋʴˁʹ˝φ ʹ˅˃˂ʿːʸˇʴˀ˂ʺ ʯ ˍʽ˂ʿʭˊφ ˂ʮʿʭʳʭʴˆ ˄˝ʳ˂ˀ ˃˄ʴʹˀˇˎʴ˅ˆʯυ ʰʹʮʽ˂˅ˆː˜ 
Ϙˀ˂ʮʹʿːˁ˂˅ˆː ˗ʿʴˀʴˁˆ˂ʯ ˅ˆ˄ˇʽˆˇ˄˒ ˃˄˂ʮʿʴˀˁ˂ʰ˂ ˀ˂ʳˇʿ˝φ ʯ˂ʸˀ˂ʷˁ˂˅ˆː ʳʹˉˉʴ˄ʴˁˌʹʭˌʹʹ 
ʹ ʹˁʳʹʯʹʳˇʭʿʹʸʭˌʹʹφ ʹˁˆʴʰ˄ʭˌʹʹ ˅˂ʳʴ˄ʷʭˁʹ˝ ˂ʮˇˋʴˁʹ˝ϑ ˆʴˊˁ˂ʿ˂ʰʹˋʴ˅ʽʹʺ ʳʹˁʭˀʹʸˀ ʹ 
ʯʸʭʹˀ˂ʸʭˀʴˁ˝ʴˀ˂˅ˆː ˀʴˆ˂ʳ˂ʯ ʹ ˃˄ʹʴˀ˂ʯ ˂ʮˇˋʴˁʹ˝φ ˅ʹ˅ˆʴˀ˒ ˀ˂ˁʹˆ˂˄ʹˁʰʭ ʹ ˂ˌʴˁʽʹ 
ʳ˂˅ˆʹʷʴˁʹʺ ˇˋʭˎʹˊ˅˝ϑ 

* ʯ˂ʸˀ˂ʷˁ˂˅ˆː ˃˄˂ʰˁ˂ʸʹ˄˂ʯʭˆː ˇˋʴʮˁˇ˜ ʳʴ˝ˆʴʿːˁ˂˅ˆː ˅ ˇˋʴˆ˂ˀ ˅˃ʴˌʹˉʹʽʹ 
ˇˋʴʮˁ˂ʰ˂ ˀʭˆʴ˄ʹʭʿʭ ʹ ˂˅˂ʮʴˁˁ˂˅ˆʴʺ ʽ˂ˁʽ˄ʴˆˁ˂ʺ ʰ˄ˇ˃˃˒ ˇˋʭˎʹˊ˅˝ϙϑ 
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* Ȗ˂ˁˌʴ˃ˆˇʭʿːˁʭ˝ ʹ ˂˄ʰʭˁʹʸʭˌʹ˂ˁˁʭ˝ ˃˄˂˅ˆ˂ˆʭ ʳʿ˝ ˅ˆˇʳʴˁˆ˂ʯ ʹ ˇˋʹˆʴʿʴʺ ʹ˅ˆ˂˄ʹʹφ 
ʽ˂ˆ˂˄ʭ˝ ˃˂ʸʯ˂ʿ˝ʴˆ ʹˀ ʳ˂˅ˆʹʰʭˆː ˄ʴʭʿːˁ˒ˊ ˄ʴʸˇʿːˆʭˆ˂ʯ ʯ ˄ʴˍʴˁʹʹ ʸʭʳʭˋ ˃˄ʴ˃˂ʳʭʯʭˆʴʿ˝φ 
˃ʴ˄ʴʳʭˋʹ ˂˃ʴ˄ʭˆʹʯˁ˒ˊ ʸˁʭˁʹʺ ʹ ˉ˂˄ˀʹ˄˂ʯʭˁʹʹ ʽ˂ˀ˃ʴˆʴˁˆˁ˂˅ˆʹϋϑ 

* ˅ʹ˅ˆʴˀʭˆʹˋʴ˅ʽʭ˝ Ϙ˂ˆ ˇ˄˂ʽʭ ʽ ˇ˄˂ʽˇφ ˂ˆ ˆʴˀ˒ ʽ ˆʴˀʴϙ ˅ʭˀ˂˅ˆ˂˝ˆʴʿːˁʭ˝ 
ʳʴ˝ˆʴʿːˁ˂˅ˆː ˇˋʭˎʹˊ˅˝ ˃˄ʹ ˃˄ʴ˃˂ʳʭʯʭˁʹʹ ʹ˅ˆ˂˄ʹʹφ ʳʹˉˉʴ˄ʴˁˌʹ˄˂ʯʭˁˁʭ˝ ʯ ˃ʭ˄ʭˊφ 
ʰ˄ˇ˃˃ʭˊφ ʹˁʳʹʯʹʳˇʭʿːˁ˂ϋ Ȟ˃ʴˌʹʭʿːˁ˂ ˄ʭʸ˄ʭʮ˂ˆʭˁˁ˒ʴ ʯ˂˃˄˂˅˒ ʹ ʸʭʳʭˋʹ ˃˄˂ʮʿʴˀˁ˂ʰ˂φ 
˄ʭʸʯʹʯʭ˜ˎʴʰ˂φ ʿ˂ʰʹˋʴ˅ʽ˂ʰ˂ ˊʭ˄ʭʽˆʴ˄ʭ ˄ʭʸʯʹʯʭ˜ˆ ˇ ˇˋʭˎʹˊ˅˝ ˃˂ˆ˄ʴʮˁ˂˅ˆː ʯ 
˅ʹ˅ˆʴˀʭˆʹˋʴ˅ʽ˂ʺ ˃˂ʳʰ˂ˆ˂ʯʽʴ ʳ˂ˀʭˍˁʹˊ ʸʭʳʭˁʹʺφ ʹʸˇˋʴˁʹʹ ʳ˂˃˂ʿˁʹˆʴʿːˁ˂ʺ ʿʹˆʴ˄ʭˆˇ˄˒φ 
ˋˆ˂ ʯ ʽ˂ˁʴˋˁ˂ˀ ʹˆ˂ʰʴ ˉ˂˄ˀʹ˄ˇʴˆ ʯ ˁʹˊ ˆʭʽʹʴ ˀ˂˄ʭʿːˁ˒ʴ ʽʭˋʴ˅ˆʯʭφ ʽʭʽ ˂ˆʯʴˆ˅ˆʯʴˁˁ˂˅ˆːφ 
ˌʴʿʴˇ˅ˆ˄ʴˀʿʴˁˁ˂˅ˆːϋ 

ț˅˂ʮʴˁˁ˂ ʯʭʷˁ˂ ˃˂ʳˋʴ˄ʽˁˇˆː ʯʭʷˁ˂˅ˆː ˅˃˄ʭʯ˂ˋˁ˒ˊ ˀʭˆʴ˄ʹʭʿ˂ʯ ʳʿ˝ ˅ʿʭʮ˒ˊ 
ˇˋʴˁʹʽ˂ʯϋ Ȓˀ ˀ˂ʷʴˆ ʮ˒ˆː ˂ˋʴˁː ˆ˄ˇʳˁ˂ ʸʭ˃˂ˀˁʹˆː ˂ˆʳʴʿːˁ˒ʴ ˉʭʽˆ˒φ ˅˂ʮ˒ˆʹ˝ ʹ ʳʭˆ˒ϋ 
ȟʭʽʹʴ ˇˋʴˁʹʽʹ ˋʭ˅ˆ˂ ˆʴ˄˝˜ˆ˅˝φ ˂ˆˊ˂ʳ˝ˆ ʯ ˅ʴʮ˝ ʹ ʯ ʽ˂ˁʴˋˁ˂ˀ ʹˆ˂ʰʴ ˆʴ˄˝˜ˆ ʯ˅˝ʽʹʺ ʹˁˆʴ˄ʴ˅ 
ʽ ˃˄ʴʳˀʴˆˇϋ Ȉ ˗ˆ˂ˀ ˅ʿˇˋʭʴ ˉ˂ˁ˂ʯʭ˝ ˃˄ʴʸʴˁˆʭˌʹ˝ ʳʴʺ˅ˆʯʹˆʴʿːˁ˂ ˅ˆʭˁ˂ʯʹˆ˅˝ ˃˂ʳʳʴ˄ʷʽ˂ʺ 
ʳʿ˝ ˆʭʽ˂ʰ˂ ˇˋʴˁʹʽʭϋ țˁʭ ˃˂ʸʯ˂ʿ˝ʴˆ ʯ˅˃˂ˀˁʹˆː ʹ ʯ˂˅˃˄˂ʹʸʯʴ˅ˆʹ ˀʭˆʴ˄ʹʭʿ ˁʴ ˆ˂ʿːʽ˂ ˃˂ 
˂ˆʳʴʿːˁ˂ˀˇ ˗ʿʴˀʴˁˆˇφ ˁ˂ ʹ ˃˂ ʯ˅ʴʺ ˆʴˀʴ ʮʴʸ ˃˂ˀ˂ˎʹ ˃˄ʴ˃˂ʳʭʯʭˆʴʿ˝ϋ Ȝ˂˅ˆʴ˃ʴˁˁ˂ 
˅ʽ˂ʯʭˁˁ˂˅ˆː ʹ˅ˋʴʸʭʴˆφ ʹ ˃˂˝ʯʿ˝ʴˆ˅˝ ʹˁˆʴ˄ʴ˅ ʽ ˃˂ʿˇˋʴˁʹ˜ ʸˁʭˁʹʺώϋ 

Ȟ˃˄ʭʯ˂ˋˁ˒ʴ ˀʭˆʴ˄ʹʭʿ˒ - ̠ ˆ˂ ˅ʯ˂ʴʰ˂ ˄˂ʳʭ ʽ˄ʭˆʽʹʴ ʸʭˀʴˆʽʹφ ˂ˁʹ ˅ʿˇʷʭˆ ˅˄ʴʳ˅ˆʯ˂ˀ 
˂ʮ˂ʮˎʴˁʹ˝ ʹʸˇˋʴˁˁ˂ʰ˂ ˀʭˆʴ˄ʹʭʿʭϋ Ƞ˅ʿ˂ʯˁ˒ʴ ˂ʮ˂ʸˁʭˋʴˁʹ˝ ˃˂ˀ˂ʰʭ˜ˆ ˇˋʭˎʴˀˇ˅˝ 
ʸʭ˃˂ˀˁʹˆː ʴʳʹˁʹˌ˒ ʹˁˉ˂˄ˀʭˌʹʹ-˂˅ˁ˂ʯˁ˒ʴ ʹ ʯˆ˂˄˂˅ˆʴ˃ʴˁˁ˒ʴ ˉʭʽˆ˒ϋ ȶ ʹ˅˃˂ʿːʸˇ˜ 
˂ˆ˄˒ʯ˂ˋˁ˒ʴ ʸʭˀʴˆʽʹ ˃˂ ̂ ʴˀʴ ˁʭ ʳ˂˅ʽʴφ ʹ˅˃˂ʿːʸˇ˝ ˗ˆʭʿ˂ˁˁ˒ʴ ˅ʹʰˁʭʿ˒φ ʽ˂ˆ˂˄˒ʴ ˇˋʭˎʹʴ˅˝ 
ˀ˂ʰˇˆ ʿʴʰʽ˂ ʸʭ˃˂ˀˁʹˆː ʹ ʯ˂˅˃˄˂ʹʸʯʴ˅ˆʹφ ʭ ˆʭʽʷʴ ʸʭ˄ʭˁʴʴ ˃˂ʳʰ˂ˆ˂ʯʿʴˁˁ˒ʴ ˅˃˄ʭʯ˂ˋˁ˒ʴ 
ʸʭˀʴˆʽʹφ ˂ˆ˄ʭʷʭ˜ˎʹʴ ˂˅ˁ˂ʯˁ˒ʴ ʹʳʴʹ ˆʴˀ˒ϋ 

ȝʭʮ˂ˆʭ ˅˂ ˅˃˄ʭʯ˂ˋˁ˒ˀʹ ˀʭˆʴ˄ʹʭʿʭˀʹ ʯʽʿ˜ˋʭʴˆ ʯ ˅ʴʮ˝ ˁʴ˅ʽ˂ʿːʽ˂ ˂˅ˁ˂ʯˁ˒ˊ ʹ 
ʳ˂˃˂ʿˁʹˆʴʿːˁ˒ˊ ˗ˆʭ˃˂ʯφ ʽ˂ˆ˂˄˒ʴ ʯ˒˃˂ʿˁ˝˜ˆ˅˝ ˁʭ ʸʭˁ˝ˆʹ˝ˊφ ʯ ʭˇʳʹˆ˂˄ʹʹ ʹ ʳ˂ˀʭϋυ 

1. Ƞˋʹˆʴʿː ˂ʮˑ˝˅ˁ˝ʴˆ ˁ˂ʯ˒ʺ ˀʭˆʴ˄ʹʭʿφ ˄ʹ˅ˇ˝ ˁʭ ʳ˂˅ʽʴ ˅˃˄ʭʯ˂ˋˁ˒ʴ ˅ˊʴˀ˒φ ʭ ʸʭˆʴˀ 
ˉʹʽ˅ʹ˄ˇ˝ ʹˊ ʯ ˆʴˆ˄ʭʳʹϋ 

2. y ʭʽ˄ʴ˃ʿʴˁʹʴ ˀʭˆʴ˄ʹʭʿʭ ʯ ˅˂˂ˆʯʴˆ˅ˆʯʹʹ ˅ ˃˂ʳʰ˂ˆ˂ʯʿʴˁˁ˒ˀ ʽ˂ˁ˅˃ʴʽˆ˂ˀϋ 
3. ̌ ˋʴˁʹʽ ʯ˒˃˂ʿˁ˝ʴˆ ʳ˂ˀʭˍˁʴʴ ʸʭʳʭˁʹʴ ˅ʭˀ˂˅ˆ˂˝ˆʴʿːˁ˂φ ʹ˅˃˂ʿːʸˇ˝ ˇˋʴʮˁʹʽ ʹ 

˂˅ˁ˂ʯˁ˒ʴ ˃ʿʭˁ˒ ˇ˄˂ʽ˂ʯϋ 
4. Ύϋ˃˄ʹ ˃˄˂ʯʴ˄ʽʴ ʳ˂ˀʭˍˁʴʰ˂ ʸʭʳʭˁʹ˝ ʯ˂ʸˀ˂ʷˁ˂ ˃ʹ˅ːˀʴˁˁ˂ʴ ʯ˂˅˃˄˂ʹʸʯʴʳʴˁʹʴ 

˂˃˂˄ˁ˒ˊ ˅ʹʰˁʭʿ˂ʯ ˃˂ ˃ʭˀ˝ˆʹ ʯ ˆʴˆ˄ʭʳ˝ˊϋ 
5. ˃ ˂˅ˆ˂˝ˁˁ˂ʴ ˃˂ʯˆ˂˄ʴˁʹʴ ʹ ˇʰʿˇʮʿʴˁʹʴ ʹʸˇˋʴˁˁ˂ʰ˂ ˀʭˆʴ˄ʹʭʿʭ ˁʭ ˂˅ˁ˂ʯʴ 

ʽ˂ˁˆ˄˂ʿːˁ˒ˊ ʸʭˀʴˆ˂ʽ ˁʭ ˃˂ʯˆ˂˄˝˜ˎʹˊ˅˝ ʹ ˂ʮ˂ʮˎʭ˜ˎʹˊ ˇ˄˂ʽʭˊϋ Ȟʭˀ˂˅ˆ˂˝ˆʴʿːˁ˂ʴ 
˅˂˅ˆʭʯʿʴˁʹʴ ʽ˂ˁˆ˄˂ʿːˁ˒ˊ ʸʭˀʴˆ˂ʽϋ 

Ȝ˄ʹ ˄ʭʸ˄ʭʮ˂ˆʽʴ ʸʭˀʴˆ˂ʽ ˅ ˂˃˂˄ˁ˒ˀʹ ˅ʹʰˁʭʿʭˀʹ ˀ˂ʰˇˆ ʹ˅˃˂ʿːʸ˂ʯʭˆː˅˝ 
˅ʹˀʯ˂ʿːˁ˒ʴ ʹ ˅ʿ˂ʯʴ˅ˁ˒ʴ ʸˁʭʽʹ Ϙʮˇʽʯ˒φ ˅ʿ˂ʰʹφ ˌʹˉ˄˒φ ʸˁʭʽʹ ˅ʿ˂ʷʴˁʹ˝ ʹ ʯ˒ˋʹˆʭˁʹ˝ϙφ 
˃ʹʽˆ˂ʰ˄ʭˀˀ˒ ʹ ˇ˅ʿ˂ʯˁ˂-ʰ˄ʭˉʹˋʴ˅ʽʹʴ ʸˁʭʽʹ Ϙˉ˄ʭʰˀʴˁˆ˒ ˃ʿʭˁ˂ʯ ˀʴ˅ˆˁ˂˅ˆʹφ ʽʭ˄ˆ ʹ 
ʳʹʭʰ˄ʭˀˀϙϋ 

ȝʭʸ˄ʭʮ˂ˆʭˁˁ˒ʴ ˂˃˂˄ˁ˒ʴ ˅ʹʰˁʭʿ˒ ʯʯ˂ʳ˝ˆ˅˝ ˃˂˅ˆʴ˃ʴˁˁ˂ ʹ ˁʴ ˆ˄ʴʮˇ˜ˆ 
ʸʭ˃˂ˀʹˁʭˁʹ˝φ ˆʭʽ ʽʭʽ ʯ˂˅˃˄˂ʹʸʯ˂ʳ˝ˆ ˂˃˄ʴʳʴʿʴˁˁ˂ʴ ˅ˀ˒˅ʿ˂ʯ˂ʴ ˅˂ʳʴ˄ʷʭˁʹʴϋ 

țʮˇˋʴˁʹʴ ˅ ʹ˅˃˂ʿːʸ˂ʯʭˁʹʴˀ ˅˃˄ʭʯ˂ˋˁ˒ˊ ˀʭˆʴ˄ʹʭʿ˂ʯ ˃˂ʸʯ˂ʿ˝ʴˆ ˋʴˆʽ˂ 
˅ˆ˄ˇʽˆˇ˄ʹ˄˂ʯʭˆː ˇ˄˂ʽʹφ ʹ˅˃˂ʿːʸˇ˝ ˃˂ˍʭʰ˂ʯ˂ʴ ʸʭʽ˄ʴ˃ʿʴˁʹʴ ʹʸˇˋʴˁˁ˂ʰ˂ ˀʭˆʴ˄ʹʭʿʭϋ 
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Ȝ˂ʳʰ˂ˆ˂ʯʽʭ ʳ˂ˀʭˍˁʴʰ˂ ʸʭʳʭˁʹ˝ ˁʭ ˂˅ˁ˂ʯʴ ˅˃˄ʭʯ˂ˋˁ˒ˊ ˀʭˆʴ˄ʹʭʿ˂ʯ ˃˄ʴʳ˃˂ʿʭʰʭʴˆ 
˂˃˄ʴʳʴʿʴˁˁˇ˜ ˅ˆ˄ˇʽˆˇ˄ˇ ʳʴʺ˅ˆʯʹʺ ˇˋʴˁʹʽʭυ 

ρ țʸˁʭʽ˂ˀːˆʴ˅ː ˅ ˆʴˀ˂ʺ ʹ ʯ˂˃˄˂˅ʭˀʹ ˃ʿʭˁʭ ˇ˄˂ʽʭϑ 
ρ Ȉ˒ʮʴ˄ʹˆʴ ˁʴ˂ʮˊ˂ʳʹˀ˒ʴ ʽʭ˄ˆ˒ ʯ ˅˂˂ˆʯʴˆ˅ˆʯʹʹ ˅ ˆʴˀ˂ʺ ˇ˄˂ʽʭϑ 
ρ Țʭʺʳʹˆʴ ˂ˆʯʴˆ ˁʭ ˃ʴ˄ʯ˒ʺ ʯ˂˃˄˂˅ ʯ ˅ʹˁ˂˃˅ʹ˅ʴϑ 
ρ Ȉˁʹˀʭˆʴʿːˁ˂ ˃˄˂ˋʹˆʭʺˆʴ ʹˁˉ˂˄ˀʭˌʹ˜ ˃˂ ˄ʭ˅˅ˀʭˆ˄ʹʯʭʴˀ˂ˀˇ ʯ˂˃˄˂˅ˇϑ 
ρ Ȝ˂ʯˆ˂˄ʹˆʴ ˅˂ʳʴ˄ʷʭˁʹʴ ˃˂ ˄ʭ˅˅ˀʭˆ˄ʹʯʭʴˀ˂ˀˇ ʯ˂˃˄˂˅ˇφ ʸʭʽ˄˒ʯ ˆʴˆ˄ʭʳːϋ 
Ȝ˄ʹ ˃˂ʯˆ˂˄ʴˁʹʹ ʳ˂ˀʭˍˁʴʰ˂ ʸʭʳʭˁʹ˝ ʹ ˆʴˀʭˆʹˋʴ˅ʽ˂ˀ ˂ʮ˂ʮˎʴˁʹʹ ʸˁʭˁʹʺ ʹ 

ˇˀʴˁʹʺ ˄ʴʽ˂ˀʴˁʳˇʴˆ˅˝ ʹ˅˃˂ʿːʸ˂ʯʭˆː ʳʹˉˉʴ˄ʴˁˌʹ˄˂ʯʭˁˁ˒ʺ ˃˂ʳˊ˂ʳ ʯ ʸʭʯʹ˅ʹˀ˂˅ˆʹ ˂ˆ 
ˇ˄˂ʯˁ˝ ˇ˅ʯ˂ʴˁʹ˝ ˇˋʭˎʹˀʹ˅˝ ˇˋʴʮˁ˂ʰ˂ ˀʭˆʴ˄ʹʭʿʭϋ 

Ȉʭʷˁ˂ ˃˂ʳˋʴ˄ʽˁˇˆːφ ˋˆ˂ ˂˃˂˄ˁ˒ʴ ˅ʹʰˁʭʿ˒φ ˁʭ ˂˅ˁ˂ʯʴ ʽ˂ˆ˂˄˒ˊ ˅˂˅ˆʭʯʿ˝ʴˆ˅˝ 
˅˃ ˄ʭʯ˂ˋˁ˂ʴ ʹʸʿ˂ʷʴˁʹʴφ ˝ʯʿ˝˜ˆ˅˝ ˁʴ˃˄ʴ˄˒ʯˁ˒ˀʹ ʹ ˄ʭ˅˃˄˂˅ˆ˄ʭˁ˝˜ˆ˅˝ ˁʭ ˃˂˅ʿʴʳˇ˜ˎʹʴ 
ʽˇ˄˅˒ϋ 

ȇ˒ʿʹ ˃˄˂ʯʴʳʴˁ˒ ˂˃˄ʴʳʴʿʴˁˁ˒ʴ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝φ ʽ˂ˆ˂˄˒ʴ ˃˂ʽʭʸʭʿʹφ ˋˆ˂ 
ʹ˅ˆ˂˄ʹˋʴ˅ʽʹʴ ˝ʯʿʴˁʹ˝φ ʹʸ˂ʮ˄ʭʷʴˁˁ˒ʴ ʯ ˅ˊʴˀʭˆʹˋʴ˅ʽʹˊ ˃˂˅˂ʮʹ˝ˊ ʯ ʯʹʳʴ ˇ˅ʿ˂ʯˁ˒ˊ ʸˁʭʽ˂ʯ 
ʹ ˅ʹˀʯ˂ʿ˂ʯφ ˅ʿˇʷʭˆ ˂˃˂˄˂ʺ ʳʿ˝ ˇˋʴˁʹʽʭ ʯ ʴʰ˂ ˇˀ˅ˆʯʴˁˁ˂ʺ ʳʴ˝ˆʴʿːˁ˂˅ˆʹϋ ȝʭʮ˂ˆʭ ˅ 
˂˃˂˄ˁ˒ˀʹ ʽ˂ˁ˅˃ʴʽˆʭˀʹ ˂˃ʹ˅ʭˁʭ ʯ ˄ʭʮ˂ˆʭˊ ˀˁ˂ʰʹˊ ˃ʴʳʭʰ˂ʰ˂ʯ-ˁ ˂ʯʭˆ˂˄˂ʯ - Ȧʭˆʭʿ˂ʯʭ Ȉϋ Ȣϋφ 
Ȧʴʯˋʴˁʽ˂ Ȟϋ Ȍϋφ șʹ˄˂ˍˁʹˋʴˁʽ˂ ȚϋȜϋφ Șʭˆ˒ˍʴʯʭ ȵϋ Ȓϋ ʹ ʳ˄ˇʰʹˊϋ Ȝ˂˗ˆ˂ˀˇ ʹ˅˃˂ʿːʸ˂ʯʭˁʹʴ 
˅˃˄ʭʯ˂ˋˁ˒ˊ ˀʭˆʴ˄ʹʭʿ˂ʯ ˁʭ ˇ˄˂ʽʭˊ ʹ˅ˆ˂˄ʹʹ ˌʴʿʴ˅˂˂ʮ˄ʭʸˁ˂φ ˆʭʽ ʽʭʽ ˗ˆ˂ ˃˂ʸʯ˂ʿ˝ʴˆ 
ˇˋʭˎʹˀ˅˝ ʹ˅˃˂ʿːʸ˂ʯʭˆː ʽʭʽ ʸ˄ʹˆʴʿːˁˇ˜φ ˆʭʽ ʹ ˅ʿˇˊ˂ʯˇ˜ ˃ʭˀ˝ˆːϋ 

 
ȞȜȒȞțȖ ȒȞȜțȘȩȑțȈȆȚȚȫȣ ȒȞȟțȤȚȒȖțȈ 

1.  Ȉ˂˄˂ˁˌ˂ʯ Ȇϋȇϋ Ȝʴʳʭʰ˂ʰʹˋʴ˅ʽʭ˝ ˆʴˊˁ˂ʿ˂ʰʹ˝ ʽ˂ˁˆ˄˂ʿ˝ ʹ ˂ˌʴˁʽʹ ˇˋʴʮˁ˂ʺ ʳʴ˝ˆʴʿːˁ˂˅ˆʹϋ 
ϛ șϋυ Ȓʸʳʭˆʴʿː ȝʭ˅˅ʽʭʸ˂ʯ ȆϋȒϋφ ΊΈΈΊϋ ϛ 3ΈΌ ˅ϋ 

2.  Ȍʭʯ˒ʳ˂ʯ ȈϋȈϋ ȟʴ˂˄ʹ˝ ˄ʭʸʯʹʯʭ˜ˎʴʰ˂ ˂ʮˇˋʴˁʹ˝ϋ ϛ șϋ Ȓˁˆ˂˄φ ΉΓΓΐϋ 
3.  Ȗ˂˄ˁʴʴʯ Ȓϋ Ȗϋ Ȓˁˉ˂˄ˀʭˌʹ˂ˁˁ˒ʴ ˆʴˊˁ˂ʿ˂ʰʹʹυ ˇˋʴʮˁʹʽ ϒ ȒϋȖϋ Ȗ˂˄ˁʴʴʯφ  
ȉϋȚϋ Ȗ˅ʭˁʳ˂˃ˇʿ˂φ ȈϋȆϋ șʭˍˇ˄ˌʴʯϋ ϛ șϋυ Ȝ˄˂˅˃ʴʽˆφ ΊΈΈΓϋ ϛ ΊΊΎ ˅ 

4. Șʭʸʭ˄ʴʯ ȈϋȞϋ Ƞ˃˄ʭʯʿʴˁʹʴ ʹˁˁ˂ʯʭˌʹ˝ˀʹ ʯ ˍʽ˂ʿʴυ ˇˋʴʮˁ˂ʴ ˃˂˅˂ʮʹʴϋ ϛ șϋυ ȥʴˁˆ˄ 
˃ʴʳʭʰ˂ʰʹˋʴ˅ʽ˂ʰ˂ ˂ʮ˄ʭʸ˂ʯʭˁʹ˝φ ΊΈΈΒϋ ϛ Ȟϋ ΉΈΓφ ΉΉΈ 

5. Ȣʴʳʴ˄ʭʿːˁ˒ʺ ʰ˂˅ˇʳʭ˄˅ˆʯʴˁˁ˒ʺ ˂ʮ˄ʭʸ˂ʯʭˆʴʿːˁ˒ʺ ˅ˆʭˁʳʭ˄ˆ ˂˅ˁ˂ʯˁ˂ʰ˂ ˂ʮˎʴʰ˂ 
˂ʮ˄ʭʸ˂ʯʭˁʹ˝ϋ ϛ șϋυ Ȝ˄˂˅ʯʴˎʴˁʹʴφ ΊΈΉΉ 

6. Ȝʴʳʭʰ˂ʰʹˋʴ˅ʽʹʴ ˆʴˊˁ˂ʿ˂ʰʹʹυ Ƞˋʴʮˁ˂ʴ ˃˂˅˂ʮʹʴ ʳʿ˝ ˅ˆˇʳʴˁˆ˂ʯ ˃ʴʳʭʰ˂ʰʹˋʴ˅ʽʹˊ 
˅˃ʴˌʹʭʿːˁ˂˅ˆʴʺ ϒȜ˂ʳ ˂ʮˎʴʺ ˄ʴʳʭʽˌʹʴʺ ȈϋȞϋ Ȗˇʽˇˍʹˁʭϋ ϛ Ȟʴ˄ʹ˝ Ȝʴʳʭʰ˂ʰʹˋʴ˅ʽ˂ʴ 
˂ʮ˄ʭʸ˂ʯʭˁʹʴϋ ϛ ȝ˂˅ˆ˂ʯ-ˁʭ-Ȍ˂ˁˇυ șȆȝȟφ ΊΈΈΊϋ ϛ ΎΏΐ ˅ϋ 
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SECTION: PHYSICAL CULTURE  
 
 

 
ȠȌȖ ΑΓΐ 

Ȍʭʺ˄ʭʮʭʴʯ Ȟϋȍϋφ ȟˇ˝ʽʮʭʴʯʭ șϋȦϋφ Ȟʭ˄˅ʴʽʴʴʯ ȉϋșϋφ Ȗ˂ˁʳ˄ʭˆʴˁʽ˂ ȞϋȆϋ 
Ȗʭʸʭˊ˅ʽʹʺ Țʭˌʹ˂ˁʭʿːˁ˒ʺ ʭʰ˄ʭ˄ˁ˒ʺ ʹ˅˅ʿʴʳ˂ʯʭˆʴʿː˅ʽʹʺ ˇˁʹʯʴ˄˅ʹˆʴˆ  

ϘȆʿˀʭˆ˒φ Ȗʭʸʭˊ˅ˆʭˁϙ 
 

ȞțȥȒțȘțȉȒȤȍȞȖȒȓ ȆȚȆȘȒȑ țȟȚțȦȍȚȒȶ ȞȟȠȌȍȚȟțȈ Ή-Ί ȖȠȝȞțȈ ȖȆȑȆȣȞȖțȉț 
ȚȆȥȒțȚȆȘȩȚțȉț ȆȉȝȆȝȚțȉț ȒȞȞȘȍȌțȈȆȟȍȘȩȞȖțȉț ȠȚȒȈȍȝȞȒȟȍȟȆ Ȗ 

ȢȒȑȒȤȍȞȖțșȠ ȈțȞȜȒȟȆȚȒȵ Ȓ ȞȜțȝȟȠ 
 
Ǽʷʷʸʼʣ˂ʯ˓ς Ǿ ʻʼʣʼˆʪ ʹʺʯʥʸʩʯʼʻ˓ ʣʷʣʵʯʮ ʻʸ˂ʯʸʵʸʦʯˁʪʻʳʸʦʸ ʯʻʻʵʪʩʸʥʣʷʯ˓ 

ʻʼʽʩʪʷʼʸʥ ͻ-ͼ ʳʽʺʻʸʥ Ȍʣʮʣˀʻʳʸʦʸ Ȑʣ˂ʯʸʷʣʵˆʷʸʦʸ ʣʦʺʣʺʷʸʦʸ ʽʷʯʥʪʺʻʯʼʪʼʣ ώȌʣʮȐǼȈȖϐ ʩʵ˓ 
ʥˈ˓ʥʵʪʷʯ˓ ʯˀ ʸʼʷʸ˃ʪʷʯ˓ ʳ ʮʣʷ˓ʼʯ˓ʶ ʿʯʮʯˁʪʻʳʸʰ ʳʽʵˆʼʽʺʸʰ ʯ ʻʹʸʺʼʸʶν ʸʹʺʪʩʪʵʪʷʯ˓ 
ʷʣʯʤʸʵʪʪ ʹʸʹʽʵ˓ʺʷˈˀ ʥʯʩʸʥ ʻʹʸʺʼʣ ʥ ʹʪʺʯʸʩ ʻʼʽʩʪʷˁʪʻʳʸʰ ʭʯʮʷʯς 

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ʻʼʽʩʪʷʼˈ, ʣʷʳʪʼʯʺʸʥʣʷʯʪ, ́ ʸʹʽʵ˓ʺʷˈʪ ʥʯʩˈ ʻʹʸʺʼʣν ʸʼʷʸ˃ʪʷʯʪ 
ʳ ʿʯʮʯˁʪʻʳʸʰ ʳʽʵˆʼʽʺʪ ʯ ʻʹʸʺʼʽν ʸʤʺʣʮ ʭʯʮʷʯς 

 
Dairabayev S.E., Tuyakbayeva M.Sh., Sarsekeev G.M., Kondratenko S.A. 

Kazakh National Agrarian Research University 
(Almaty, Kazakhstan)  

 
SOCIOLOGICAL ANALYSIS OF THE ATTITUDE OF 1ST-2ND YEAR STUDENTS OF THE KAZAKH 

NATIONAL AGRARIAN RESEARCH UNIVERSITY TO PHYSICAL EDUCATION AND SPORTS 
 
Abstract. The article provides an analysis of a sociological study of 1st-2nd year 

students of the Kazakh National Agrarian Research University (KazNARU) to identify their 
attitude towards physical education and sports, and determine the most popular sports during 
student life. 

Key words: students, survey, popular sports, attitude towards physical culture and 
sports, lifestyle. 

 
Ȉʯʴʳʴˁʹʴϋ Ȉ ˄ʭʸʯʹˆʹʹ ˀ˂ʿ˂ʳʴʷˁ˂ʺ ˃˂ʿʹˆʹʽʹ ϛ ˂ʳˁ˂ ʹʸ ˃˄ʹ˂˄ʹˆʴˆˁ˒ˊ 

ˁʭ˃˄ʭʯʿʴˁʹʺ ˂ʮˎʴ˅ˆʯʭ ʹ ʰ˂˅ˇʳʭ˄˅ˆʯʭ ˁʭ ˅ʴʰ˂ʳˁ˝ˍˁʹʺ ʳʴˁː ˝ʯʿ˝˜ˆ˅˝ ʸʭˁ˝ˆʹ˝ ˉʹʸʹˋʴ˅ʽ˂ʺ 
ʽˇʿːˆˇ˄˂ʺ ʹ ˅˃˂˄ˆ˂ˀϋ Ȣʹʸʹˋʴ˅ʽʭ˝ ʽˇʿːˆˇ˄ʭ ʹ ˅˃˂˄ˆ ˃˄˂ˁʹʸ˒ʯʭ˜ˆ ʯ˅ʴ ˇ˄˂ʯˁʹ 
˅˂ʯ˄ʴˀʴˁˁ˂ʰ˂ ˅˂ˌʹˇˀʭφ ˂ʽʭʸ˒ʯʭ˝ ˍʹ˄˂ʽ˂ʴ ʯ˂ʸʳʴʺ˅ˆʯʹʴ ˁʭ ˂˅ˁ˂ʯˁ˒ʴ ˅ˉʴ˄˒ 
ʷʹʸˁʴʳʴ˝ˆʴʿːˁ˂˅ˆʹ ˂ʮˎʴ˅ˆʯʭ,ʽ˂ˆ˂˄˂ʴ ʯʿʹ˝ʴˆ ˁʭ ˁʭˌʹ˂ˁʭʿːˁ˒ʴ ˂ˆˁ˂ˍʴˁʹ˝φ ʳʴʿ˂ʯˇ˜ 
ʷʹʸˁːφ ˂ʮˎʴ˅ˆʯʴˁˁ˂ʴ ˃˂ʿ˂ʷʴˁʹʴφ ˉ˂˄ˀʹ˄ˇʴˆ ˀ˂ʳˇφ ˗ˆʹˋʴ˅ʽʹʴ ˌʴˁˁ˂˅ˆʹφ ˂ʮ˄ʭʸ ʷʹʸˁʹ 
ʿ˜ʳʴʺϋ ȝ˂ʿː ˅˃˂˄ˆʭ ʹ ˉʹʸʹˋʴ˅ʽ˂ʰ˂ ʯ˂˅˃ʹˆʭˁʹ˝ ʯ ʷʹʸˁʹ ˅ˆˇʳʴˁˆʭ ˁʴ˂ˌʴˁʹˀʭφ ˆϋʽ ʸʭˁ˝ˆʹ˝ 
˅˃˂˄ˆ˂ˀ ʹ ˉʹʸʹˋʴ˅ʽʹˀ ʯ˂˅˃ʹˆʭˁʹʴˀ ˁʴ ˆ˂ʿːʽ˂ ˃˂ˀ˂ʰʭ˜ˆ ˇʽ˄ʴ˃ʿ˝ˆː ʸʳ˂˄˂ʯːʴφ ˁ˂ ʹ 
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ʭʽˆʹʯʹʸʹ˄ˇ˜ˆ ʽ˂ʰˁʹˆʹʯˁ˒ʴ ˅˃˂˅˂ʮˁ˂˅ˆʹφ ˋˆ˂ ˃˂ʸʯ˂ʿ˝ʴˆ ˅ˆˇʳʴˁˆʭˀ ˂˅ʯʭʹʯʭˆː 
ˁʴ˂ʮˊ˂ʳʹˀ˒ʴ ʸˁʭˁʹ˝ ʹʸʮ˄ʭˁˁ˂ʺ ˃˄˂ˉʴ˅˅ʹʹ ʮ˒˅ˆ˄ʴʴ ʹ ˗ˉˉʴʽˆʹʯˁʴʴϋ 

ȥʴʿː ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝υ Ȉ˒˝ʯʹˆː ˂ˆˁ˂ˍʴˁʹʴ ˅ˆˇʳʴˁˆ˂ʯ Ή-Ί ʽˇ˄˅ʭ ȖʭʸȚȆȒȠ ʽ 
ʸʭˁ˝ˆʹ˝ˀ ˉʹʸʹˋʴ˅ʽʹˀ ʯ˂˅˃ʹˆʭˁʹʴˀ ʹ ˅˃˂˄ˆ˂ˀϋ 

ȑʭʳʭˋʹ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝υ 1. Ȝ˄˂ʯʴ˅ˆʹ ʭˁʽʴˆʹ˄˂ʯʭˁʹʴ ˅˄ʴʳʹ ˅ˆˇʳʴˁˆ˂ʯΉ-Ί ʽˇ˄˅ʭ 
ȖʭʸȚȆȒȠϋ 

Ίϋ Ȝ˄˂ʳʴˀ˂ˁ˅ˆ˄ʹ˄˂ʯʭˆː ˄ʴʸˇʿːˆʭˆ˒ ʭˁʽʴˆʹ˄˂ʯʭˁʹ˝ ʯ ʯʹʳʴ ʳʹʭʰ˄ʭˀˀϋ 
Όϋ Ȟʳʴʿʭˆː ˅ˆʭˆʹ˅ˆʹˋʴ˅ʽʹʴ ʯ˒ʯ˂ʳ˒ ʹ ˄ʴʽ˂ˀʴˁʳʭˌʹʹϋ 
șʴˆ˂ʳ˒ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝: Ήϋ Ȇˁʭʿʹʸ ʿʹˆʴ˄ʭˆˇ˄ˁ˒ˊ ʹ˅ˆ˂ˋˁʹʽ˂ʯϋ 
Ίϋ Ȇˁʽʴˆʹ˄˂ʯʭˁʹʴϋ 
Όϋ șʴˆ˂ʳ˒ ˀʭˆʴˀʭˆʹˋʴ˅ʽ˂ʺ ˅ˆʭˆʹ˅ˆʹʽʹϋ 
ț˄ʰʭˁʹʸʭˌʹ˝ ʹ ˄ʴʸˇʿːˆʭˆ˒ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝υ Ȟ˂ˌʹ˂ʿ˂ʰʹˋʴ˅ʽʹʺ ˂˃˄˂˅ 

Ϙʭˁʽʴˆʹ˄˂ʯʭˁʹʴϙ ˃˄˂ʯ˂ʳʹʿ˅˝ ʯ ˁʭˋʭʿʴ ˇˋʴʮˁ˂ʰ˂ ʰ˂ʳʭϋ Ȉ ʭˁʽʴˆʹ˄˂ʯʭˁʹʹ ˃˄ʹˁʹˀʭʿʹ 
ˇˋʭ˅ˆʹʴ ΌΒΊ ˅ˆˇʳʴˁˆʭ ȖʭʸȚȆȒȠφ ʹʸ ˁʹˊ ΎΊφΓЎ ˜ˁ˂ˍʹ ʹ ΏΑφΉ Ў ʳʴʯˇˍʽʹφ ˅ˆˇʳʴˁˆ˒ Ή ʽˇ˄˅ʭ 
ΉΒφΌЎφ ˅ˆˇʳʴˁˆ˒ Ί ʽˇ˄˅ʭ ΒΉφΑ Ўφ ʯ˂ʸ˄ʭ˅ˆ ˂˃˄˂ˍʴˁˁ˒ˊ ΉΑ ʿʴˆ ϛ 17,8%, 18 ʿʴˆ ϛ 61,3%, 19 ʿʴˆ 
ϛ 19,1%, 20+ - 1,8%. 
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Ȉ ˋʹ˅ʿʴ ˂˃˄˂ˍʴˁˁ˒ˊ ˅ˆˇʳʴˁˆ˂ʯ ˁʭʹʮ˂ʿːˍʹʺ ˃˄˂ˌʴˁˆ ˅˂˅ˆʭʯʿ˝ʿʹ ʷʹˆʴʿʹ  

ʰϋ Ȇʿˀʭˆ˒ -28,5% ʹ Ȇʿˀʭˆʹˁ˅ʽ˂ʺ ˂ʮʿʭ˅ˆʹ ϛ ΉΓφΓЎφ ˂ʮʿʭ˅ˆˁ˂ʰ˂ ˌʴˁˆ˄ʭ Ȇʮʭʺ -12,8%,  
ʰϋ Ȇ˅ˆʭˁʭ - 9,7%. Ȍ˄ˇʰʹʴ ʰ˂˄˂ʳʭ ʹ ˂ʮʿʭ˅ˆʹ ȝȖ -ΊΓφΉЎ Ϙʯ˅ʴʰ˂ ʳʭʿʹ ˂ˆʯʴˆ ˅ˆˇʳʴˁˆ˒ ΉΈ ʰ˂˄˂ʳ˂ʯ 
ʹ ˄ʴʰʹ˂ˁ˂ʯ ȝȖϙφ ˅ʿʴʳ˂ʯʭˆʴʿːˁ˂ ˅˂ʰʿʭ˅ˁ˂ ˗ˆ˂ʺ ˅ˆʭˆʹ˅ˆʹʽʹ -ΊφΉЎ ˂ʮˇˋʭ˜ˎʹˊ˅˝ ˅ˆˇʳʴˁˆ˂ʯϋ 
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Țʭ ʯ˂˃˄˂˅ ʰʳʴ ˂ʽ˂ˁˋʹʿʹ ˍʽ˂ʿˇ ʮ˂ʿːˍʭ˝ ˋʭ˅ˆː ˅ˆˇʳʴˁˆ˂ʯ ˃˄ʴʳ˅ˆʭʯʿ˝˜ˆ 
ʯ˒˃ˇ˅ʽˁʹʽʹ ˅ʴʿː˅ʽ˂ʺ ˀʴ˅ˆˁ˂˅ˆʹ ϛ ΎΒφΎЎφ ˂ʽ˂ˁˋʹʯˍʹʴ ʰ˂˄˂ʳ˅ʽʹʴ ˍʽ˂ʿ˒ -36,6%, 
ʯ˒˃ˇ˅ʽˁʹʽʹ ˄ʭʺ˂ˁˁ˒ˊ ˌʴˁˆ˄˂ʯ-ΉΎφΓЎφ ˋˆ˂ ʽʭ˅ʭʴˆ˅˝ ˃˂˅ʴˎʭʴˀ˂˅ˆʹ ˇ˄˂ʽ˂ʯ ˉʹʸʹˋʴ˅ʽ˂ʰ˂ 
ʯ˂˅˃ʹˆʭˁʹ˝ ʯ ˍʽ˂ʿʴφ ʮ˒ʿʹ ˃˂ʿˇˋʴˁ˒ ˅ʿʴʳˇ˜ˎʹʴ ˄ʴʸˇʿːˆʭˆ˒υ ˃˂˅ʴˎʭʿʹ ˇ˄˂ʽʹ ΓΒφΒЎ 
˅ˆˇʳʴˁˆ˂ʯφ ΉφΊЎ ˃˂ ˄ʭʸˁ˒ˀ ˃˄ʹˋʹˁʭˀ ˁʭ ˇ˄˂ʽʹ ˉʹʸʹˋʴ˅ʽ˂ʰ˂ ʯ˂˅˃ʹˆʭˁʹ˝ ˁʴ ˊ˂ʳʹʿʹφ ʹʸ ˁʹˊ 
ΓΊφΎЎ ʮ˒ʿʹ ˃˄ʭʽˆʹˋʴ˅ʽʹ ʸʳ˂˄˂ʯ˒ ʹ ʳ˂˃ˇˎʴˁ˒ ʽ ʸʭˁ˝ˆʹ˝ˀφ ʭ ΑφΐЎ ʹˀʴʿʹ ˅˃˄ʭʯʽʹ ˂ʮ 
˂˅ʯ˂ʮ˂ʷʳʴˁʹʹ ˃˂ ˅˂˅ˆ˂˝ˁʹ˜ ʸʳ˂˄˂ʯː˝φ ˇˋʭ˅ˆʯ˂ʯʭʿʹ ʯ ˅˂˄ʴʯˁ˂ʯʭˁʹ˝ˊ ΏΏЎφ ˁʴ ˃˄ʹˁʹˀʭʿʹ 
ˇˋʭ˅ˆʹ˝ ΎΏЎ ˇˋʭˎʹˊ˅˝ϋ 

 

 
 
ț˃˄˂˅ ˇˋʭ˅ˆʹ˝ ʯ ˅˂˄ʴʯˁ˂ʯʭˁʹ˝ˊ ˄ʭʸʿʹˋˁ˂ʰ˂ ̌ ˄˂ʯˁ˝ ˃˂ʽʭʸʭʿυ ˅˄ʴʳʹ ʽʿʭ˅˅ʭ ϛ 56,8%, 

ʯ ˅˂˅ˆʭʯʴ ˅ʮ˂˄ˁ˂ʺ ʽ˂ˀʭˁʳ˒ ˍʽ˂ʿ˒ - ΌΊφΊЎφ ˁʭ ˄ʴ˅˃ˇʮʿʹʽʭˁ˅ʽ˂ˀ ʹ ˀʴʷʳˇˁʭ˄˂ʳˁ˂ˀ 
ˇ˄˂ʯˁʴ - ΉΉЎφ ˋˆ˂ ˃˂ʽʭʸʭʿ˂ ˁʭʿʹˋʹʴ ˅˃˂˄ˆʹʯˁ˂ʺ ʽʯʭʿʹˉʹʽʭˌʹʹφ ˆ˂ ΓΉφΐЎ ʯ˒˃ˇ˅ʽˁʹʽ˂ʯ 
ˍʽ˂ʿ ˁʴ ʹˀʴʴˆ ˅˃˂˄ˆʹʯˁ˒ˊ ˄ʭʸ˄˝ʳ˂ʯφ ΒφΎЎ ˇˋʴˁʹʽ˂ʯ ʹˀʴ˜ˆ ˄ʭʸʿʹˋˁ˒ʴ ˅˃˂˄ˆʹʯˁ˒ʴ 
˄ʭʸ˄˝ʳ˒ ʹ ʽʯʭʿʹˉʹʽʭˌʹ˜ϋ 
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Ȇˁʽʴˆʹ˄˂ʯʭˁʹʴ ˅ˆˇʳʴˁˆ˂ʯ ˆʭʽʷʴ ʯ˒˝ʯʹʿ˂ ˁʭʹʮ˂ʿʴʴ ˃˂˃ˇʿ˝˄ˁ˒ʴ ʯʹʳ˒ ˅˃˂˄ˆʭ 

ʽʭʽʹˀʹ ʮ˒ ˊ˂ˆʴʿʹ ʸʭˁʹˀʭˆː˅˝ ˅ˆˇʳʴˁˆ˒ ʯ ˃ʴ˄ʹ˂ʳ ˂ʮˇˋʴˁʹ˝ ʯ ˇˁʹʯʴ˄˅ʹˆʴˆʴϋ Ȓʸ ΊΊ ʯʹʳ˂ʯ 
˅˃˂˄ˆʭ ˁʭʹʮ˂ʿːˍʴʴ ˃˄ʴʳ˃˂ˋˆʴˁʹʴ ˃˂ʿˇˋʹʿ ʯ˂ʿʴʺʮ˂ʿ ϛ 31,7%, ̄ ˇˆʮ˂ʿ ϛ ΉΊφΐЎφ ʮʭ˅ʽʴˆʮ˂ʿ ϛ 
ΓφΊЎφ ˂˅ˆʭʿːˁ˒ˀ ΉΓ ʯʹʳʭˀ ˅˃˂˄ˆʭ ˃˄ʴʳ˃˂ˋˆʴˁʹʴ ˂ˆʳʭʿʹ ΊφΎЎ ˅ˆˇʳʴˁˆ˂ʯ ʹʸ ΌΒΊ 
ˇˋʭ˅ˆʯ˂ʯʭʯˍʹˊ ʯ ˅˂ˌʹ˂ʿ˂ʰʹˋʴ˅ʽ˂ˀ ʹ˅˅ʿʴʳ˂ʯʭˁʹʹϋ Ȉ ˌʴʿ˂ˀ ˗ˆʹ ʳʭˁˁ˒ʴ ˉʭʽˆʹˋʴ˅ʽʹ 
˅˂˂ˆʯʴˆ˅ˆʯˇ˜ˆ ˄ʴʸˇʿːˆʭˆʭˀ ˃˂˃ˇʿ˝˄ˁ˂˅ˆʹ ʯʹʳ˂ʯ ˅˃˂˄ˆʭ ˅˄ʴʳʹ ˀ˂ʿ˂ʳʴʷʹ ʯ ȝʴ˅˃ˇʮʿʹʽʴ 
Ȗʭʸʭˊ˅ˆʭˁφ ˅ ʴʳʹˁ˅ˆʯʴˁˁ˂ʺ ˄ʭʸˁʹˌʴʺ ˀʴʷʳˇ ˃˂˃ˇʿ˝˄ˁ˂˅ˆː˜ ˉˇˆʮ˂ʿʭ ʹ ʯ˂ʿʴʺʮ˂ʿʭ Ϙˉˇˆʮ˂ʿ 
ʯ ȝȖ ˅ˆ˂ʹˆ ˁʭ Ή-˂ˀ ˀʴ˅ˆʴ ˃˂ ˃˂˃ˇʿ˝˄ˁ˂˅ˆʹϙ Ȟʭˀ˒ʴ ˃˂˃ˇʿ˝˄ˁ˒ʴ ʯʹʳ˒ ˅˃˂˄ˆʭ ˅˄ʴʳʹ 
ˀ˂ʿ˂ʳʴʷʹ ʯ ȝʴ˅˃ˇʮʿʹʽʴ Ȗʭʸʭˊ˅ˆʭˁ 

Țʭ Ώ-ˀ ˀʴ˅ˆʴ ˄ʭ˅˃˂ʿ˂ʷʹʿ˅˝ ˁʭ˅ˆ˂ʿːˁ˒ʺ ˆʴˁˁʹ˅ϋ Ȱˆ˂ ˂ʳʹˁ ʹʸ ʯʹʳ˂ʯ ˅˃˂˄ˆʭφ 
ʳ˂˅ˆˇ˃ˁ˒ʺ ʯ˅ʴˀφ ʯˁʴ ʸʭʯʹ˅ʹˀ˂˅ˆʹ ˂ˆ ʯ˂ʸ˄ʭ˅ˆʭ ʹ ˉʹʸʹˋʴ˅ʽ˂ʺ ˃˂ʳʰ˂ˆ˂ʯʽʹϋ... 

4-ʴ ˀʴ˅ˆ˂ ϛ ʿʴʰʽʭ˝ ʭˆʿʴˆʹʽʭ 
3-ʴ ˀʴ˅ˆ˂ ϛ ʮʭ˅ʽʴˆʮ˂ʿ 
2-ʴ ˀʴ˅ˆ˂ ϛ ʯ˂ʿʴʺʮ˂ʿ 
1-ʴ ˀʴ˅ˆ˂ ϛ ˉˇˆʮ˂ʿ 
Ȉ˒ʯ˂ʳ˒υ Ȝ˂ ˄ʴʸˇʿːˆʭˆʭˀ ˅˂ˌʹ˂ʿ˂ʰʹˋʴ˅ʽ˂ʰ˂ ˂˃˄˂˅ʭ ˅ˆˇʳʴˁˆ˂ʯ ȖʭʸȚȆȒȠ ʮ˒ʿ˂ 

ʯ˒˝ʯʿʴˁ˂φ ˋˆ˂ ˁʭʹʮ˂ʿːˍʴʴ ʽ˂ʿʹˋʴ˅ˆʯ˂ ˄ʴ˅˃˂ˁʳʴˁˆ˂ʯ ˇˋʭ˅ˆʯ˂ʯʭʯˍʹˊ ʯ ʭˁʽʴˆʹ˄˂ʯʭˁʹʹ 
˅˂˅ˆʭʯʹʿʹ ˅ˆˇʳʴˁˆ˒ ʰϋȆʿˀʭˆ˒ ʹ Ȇʿˀʭˆʹˁ˅ʽ˂ʺ ˂ʮʿʭ˅ˆʹφ ʹʸ ˁʹˊ ʳʴʯˇˍʴʽ ʮ˒ʿ˂ ʮ˂ʿːˍʴφ ˋʴˀ 
˜ˁ˂ˍʴʺφ ˁʭʹʮ˂ʿːˍʴʴ ʽ˂ʿʹˋʴ˅ˆʯ˂ ˇˋʭ˅ˆˁʹʽ˂ʯ ˂˃˄˂˅ʭ ˅˂˅ˆʭʯʿ˝ʿʹ ˅ˆˇʳʴˁˆ˒ ʯ ʯ˂ʸ˄ʭ˅ˆʴ ΉΒ 
ʿʴˆφ ʯ˒˃ˇ˅ʽˁʹʽ˂ʯ ˍʽ˂ʿ ʹʸ ˅ʴʿː˅ʽ˂ʺ ˀʴ˅ˆˁ˂˅ˆʹ ʮ˒ʿ˂ ʮ˂ʿːˍʴφ ˋʴˀ ˅ˆˇʳʴˁˆ˂ʯ ˂ʽ˂ˁˋʹʯˍʹˊ 
ˍʽ˂ʿˇ ʯ ʰ˂˄˂ʳʴφ ˃˄ʭʽˆʹˋʴ˅ʽʹ ʯ˅ʴ ˅ˆˇʳʴˁˆ˒ ˃˂˅ʴˎʭʿʹ ˇ˄˂ʽʹ ˉʹʸʹˋʴ˅ʽ˂ʰ˂ ʯ˂˅˃ʹˆʭˁʹ˝ ʯ 
ˍʽ˂ʿʴφ ʸʭ ʹ˅ʽʿ˜ˋʴˁʹʴˀ ˁʴʮ˂ʿːˍ˂ʰ˂ ʽ˂ˁˆʹˁʰʴˁˆʭ ˅ˆˇʳʴˁˆ˂ʯ ʹˀʴʯˍʹˊ ˅˃˄ʭʯʽʹ ˃˂ 
˅˂˅ˆ˂˝ˁʹ˜ ʸʳ˂˄˂ʯː˝ ΑφΐЎφ ʹ ˃˂ ʳ˄ˇʰʹˀ ˃˄ʹˋʹˁʭˀ ΏφΊЎϋ Ȓʸ ˁʭʹʮ˂ʿʴʴ ˃˂˃ˇʿ˝˄ˁ˒ˊ ʯʹʳ˂ʯ 
˅˃˂˄ˆʭ ˂ʽʭʸʭʿ˅˝ ϛʯ˂ʿʴʺʮ˂ʿφ ˋˆ˂ ʽʭ˅ʭʴˆ˅˝ ˇˋʭ˅ˆʹ˝ ʯ ˅˂˄ʴʯˁ˂ʯʭˁʹ˝ˊφ ˆ˂ ʮ˂ʿːˍʴ ʯ˅ʴʰ˂ 
˅ˆˇʳʴˁˆ˒ ˇˋʭ˅ˆʯ˂ʯʭʿʹ ʯ ˍʽ˂ʿːˁ˒ˊ ˅˂˄ʴʯˁ˂ʯʭˁʹ˝ˊ Ϙ˅˄ʴʳʹ ʽʿʭ˅˅ʭ ʹ ʯ ˅˂˅ˆʭʯʴ ˅ʮ˂˄ˁ˂ʺ 
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ʽ˂ˀʭˁʳ˒ ˍʽ˂ʿ˒ϙφʯ ˅˂˄ʴʯˁ˂ʯʭˁʹ˝ˊ ˄ʴ˅˃ˇʮʿʹʽʭˁ˅ʽ˂ʰ˂ ʹ ˀʴʷʳˇˁʭ˄˂ʳˁ˂ʰ˂ ˇ˄˂ʯˁ˝ 
˃˄ʹˁʹˀʭʿ˂ ˇˋʭ˅ˆʹʴ ˅˂˂ˆʯʴˆ˅ˆʯʴˁˁ˂ ΒЎ ʹ ΌφΊЎ ʯ˒˃ˇ˅ʽˁʹʽ˂ʯ ˍʽ˂ʿφ ˃˄ʭʽˆʹˋʴ˅ʽʹ ʯ˅ʴ 
˅ˆˇʳʴˁˆ˒ ˁʴ ʹˀʴ˜ˆ ˅˃˂˄ˆʹʯˁ˂ʺ ʽʯʭʿʹˉʹʽʭˌʹʹφ ʸʭ ʹ˅ʽʿ˜ˋʴˁʹʴˀ ˁʴʮ˂ʿːˍ˂ʰ˂ ʽ˂ˁˆʹˁʰʴˁˆʭ 
˅ˆˇʳʴˁˆ˂ʯ ʹˀʴ˜ˎʹˊ ˅˃˂˄ˆʹʯˁ˒ʴ ˄ʭʸ˄˝ʳ˒ ΏЎ ʹ ʽˀ˅ ΌφΎЎϋ Ȇˁʭʿʹʸ ˅˂ˌʹ˂ʿ˂ʰʹˋʴ˅ʽ˂ʰ˂ 
˂˃˄˂˅ʭ ˃˂ʽʭʸʭʿφ ʯ ˁʴ˂ʮˊ˂ʳʹˀ˂˅ˆʹ ˃˂˃ˇʿ˝˄ʹʸʭˌʹʹ ˉʹʸʹˋʴ˅ʽ˂ʺ ʽˇʿːˆˇ˄˒ ʹ ˅˃˂˄ˆʭ ˅˄ʴʳʹ 
ˀ˂ʿ˂ʳʴʷʹφ ˂˅˂ʮʴˁˁ˂ ʯ ˅ʴʿː˅ʽ˂ʺ ˀʴ˅ˆˁ˂˅ˆʹφ ˅ˆ˄˂ʹˆʴʿː˅ˆʯ˂ ˅˃˂˄ˆʽ˂ˀ˃ʿʴʽ˅˂ʯ ʯ ˄ʭʺ˂ˁˁ˒ˊ 
ˌʴˁˆ˄ʭˊ ʹ ˁʭ ˅ʴʿʴφ ˃˄ʹʯʿʴˋʴˁʹʴ ʯ ˗ˆʹ ˄ʴʰʹ˂ˁ˒ ʽʯʭʿʹˉʹˌʹ˄˂ʯʭˁˁ˒ˊ ˅˃ʴˌʹʭʿʹ˅ˆ˂ʯ ˃˂ 
˅˃˂˄ˆˇ ʹ ˉʹʸʹˋʴ˅ʽ˂ˀˇ ʯ˂˅˃ʹˆʭˁʹ˜φ ˃˄˂ʯʴʳʴˁʹ˜ ˃˄˂˅ʯʴˆʹˆʴʿː˅ʽ˂ʺ ʳʴ˝ˆʴʿːˁ˂˅ˆʹ ˅˄ʴʳʹ 
ˁʭ˅ʴʿʴˁʹ˝φ ʹ ˂˅˂ʮʴˁˁ˂ ˅˄ʴʳʹ ˀ˂ʿ˂ʳʴʷʹ ˂ ˃˂ʿːʸʴ ˉʹʸʹˋʴ˅ʽ˂ʰ˂ ʯ˂˅˃ʹˆʭˁʹ˝ ʹ ˅˃˂˄ˆʭφ ʽʭʽ 
˅˄ʴʳ˅ˆʯʭ ʳ˂ʿʰ˂ʿʴˆʹ˝φ ʭʽˆʹʯˁ˂ʰ˂ ˂ˆʳ˒ˊʭ ʹ ˂ʸʳ˂˄˂ʯʿʴˁʹ˝ ˂˄ʰʭˁʹʸˀʭϋ 

 
ȞȜȒȞțȖ ȒȞȜțȘȩȑțȈȆȚȚȫȣ ȒȞȟțȤȚȒȖțȈ 

1. ȇʴʿ˂ˇ˅˂ʯʭ ȖϋȈϋφ ȟʴ˄ʶˊʹˁʭ Ȇϋȍϋφ ȍˀʴʿː˝ˁ˂ʯʭ Ȇϋșϋφ ȇˇʿʰʭˁʹˁʭ Ȇϋȍϋφ Ȣ˄˂ʿ˂ʯʭ ȚϋȈϋ ț˃˄˂˅ 
˅ˆˇʳʴˁˆ˂ʯ Țʹʷˁʴʰ˂ Ț˂ʯʰ˂˄˂ʳʭυ ˂ˆˁ˂ˍʴˁʹʴ ʽ ʸʭˁ˝ˆʹ˝ˀ ˉʹʸʹˋʴ˅ʽ˂ʺ ʽˇʿːˆˇ˄˂ʺ ʹ 
˅˃˂˄ˆ˂ˀϒϒ Ȉ ˅ʮ˂˄ˁʹʽʴυ ș˂ʿ˂ʳʴʷː ʹ ËËW ʯʴʽ - ΊΈΉΓϋ ˀʭˆʴ˄ʹʭʿ˒ WË șʴʷʳˇˁʭ˄˂ʳˁ˂ʺ 
ˀ˂ʿ˂ʳʴʷˁ˂ʺ ˁʭˇˋˁ˂ʺ ʽ˂ˁˉʴ˄ʴˁˌʹʹϋ ΊΈΉΓϋ Ȟϋ ΌΌ-36. 

2. Ȍʹˁ˅ˆʿː Ȱϋ Țʴˀʴˌʽʹʺ ˃ˇˆː ʽ ˅˃˂˄ˆˇ ʳʿ˝ ʯ˅ʴˊϒϒ Ȍʴʿʭʴˀ ˅˃˂˄ˆ ˃˄ʹʯʿʴʽʭˆʴʿːˁ˒ˀ ʳʿ˝ 
ʯ˅ʴˊφ ˅ʮ˂˄ˁʹʽ ˆ˄ˇʳ˂ʯϒ ËÉW ȍʯ˄˂˃ʴʺ˅ʽʭ˝ ˅˃˂˄ˆʹʯˁʭ˝ ʽ˂ˁˉʴ˄ʴˁˌʹ˝φ Ȍˇʮ˄˂ʯˁʹʽφ ΊΎ-26 
˅ʴˁˆ˝ʮ˄˝ ΊΈΈΌ ʰϋ - ȑʭʰ˄ʴʮυ șʹˁʹ˅ˆʴ˄˅ˆʯ˂ ˂ʮ˄ʭʸ˂ʯʭˁʹ˝ ʹ ˅˃˂˄ˆʭ ȝʴ˅˃ˇʮʿʹʽʹ ȣ˂˄ʯʭˆʹ˝φ 
2003. - Ȟϋ ΌΓ-43. 

3. Ȥʴʿˁ˂ʽ˂ʯʭ ȍϋȆϋφ Șˇʽʹˁʭ ȍϋȈϋφ ȟʴ˄ʴˊʹˁʭ Ȇϋȍϋ Ȣ˂˄ˀʹ˄˂ʯʭˁʹʴ ʸʳ˂˄˂ʯːʴ˅ʮʴ˄ʴʰʭ˜ˎʹˊ 
ʽ˂ˀ˃ʴˆʴˁˌʹʺ ˅ˆˇʳʴˁˆ˂ʯ ʯ˒˅ˍʴʺ ˍʽ˂ʿ˒ ʯ ˂ʮʿʭ˅ˆʹ ˉʹʸʹˋʴ˅ʽ˂ʺ ʽˇʿːˆˇ˄˒ϒϒ Ȝ˄˂ʮʿʴˀ˒ 
˅˂ʯ˄ʴˀʴˁˁ˂ʰ˂ ˃ʴʳʭʰ˂ʰʹˋʴ˅ʽ˂ʰ˂ ˂ʮ˄ʭʸ˂ʯʭˁʹ˝ϋ ΊΈΉΒϋ У ΐΉ-2ϋ Ȟϋ ΊΌΊ-235. 

4. Ȥʴʿˁ˂ʽ˂ʯʭ ȍϋȆϋφ ȝʭʸ˂˄ʴˁ˂ʯ ȈϋȆϋφ Ȝˍʴˁʹˋˁ˒ʺ Ȇϋȵϋφ ȟ˄ʭˊʭˁ˂ʯ ȆϋȆϋ Ȇʽˆʹʯˁ˒ʴ ˀʴˆ˂ʳ˒ 
˂ʮˇˋʴˁʹ˝ ʽʭʽ ˉʭʽˆ˂˄ ˉ˂˄ˀʹ˄˂ʯʭˁʹ˝ ˀ˂ˆʹʯʭˌʹ˂ˁˁ˂-̩ ʴˁˁ˂˅ˆˁ˂ʰ˂ ˂ˆˁ˂ˍʴˁʹ˝ ʽ 
ʸʭˁ˝ˆʹ˝ˀ ˉʹʸʹˋʴ˅ʽ˂ʺ ʽˇʿːˆˇ˄˂ʺ ʹ ˅˃˂˄ˆ˂ˀ ˅ˆˇʳʴˁˆ˂ʯ ʯ˒˅ˍʴʺ ˍʽ˂ʿ˒ϒϒ Ȓʸʯʴ˅ˆʹ˝ 
ȇʭʿˆʹʺ˅ʽ˂ʺ ʰ˂˅ˇʳʭ˄˅ˆʯʴˁˁ˂ʺ ʭʽʭʳʴˀʹʹ ˄˒ʮ˂˃˄˂ˀ˒˅ʿ˂ʯ˂ʰ˂ ˉʿ˂ˆʭυ ˃˅ʹˊ˂ʿ˂ʰ˂-
˃ʴʳʭʰ˂ʰʹˋʴ˅ʽʹʴ ˁʭˇʽʹϋ ΊΈΉΒϋ У Ύ ϘΎΐϙϋ Ȟϋ ΊΉΉ-216. 
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ȠȌȖ ΑΓΐ 
ȝ˝ʮʹˌːʽʭ ȟʴˆ˝ˁʭ ȱʯʭˁ˘ʯˁʭφ ȶʽ˂ʯʴˁʽ˂ ȵʿ˘˝ șʹʽ˂ʿʭ˙ʯˁʭ 

șʴʿ˘ˆ˂˃˂ʿː˅ːʽʹʺ ˘ˁ˅ˆʹˆˇˆ ʴʽ˂ʿ˂ʰ˘˙ ˆʭ ˅˂ˌ˘ʭʿːˁʹˊ ˆʴˊˁ˂ʿ˂ʰ˘ʺ Ƞˁ˘ʯʴ˄˅ʹˆʴˆˇ ϠȠʽ˄ʭ˙ˁʭϡ 
ϘȖʹ˙ʯφ Ƞʽ˄ʭ˙ˁʭϙ 

 
ȑșȍȚȦȍȚȚȶ ȢȱȑȒȤȚțȲ ȆȖȟȒȈȚțȞȟȱ ȚȆȞȍȘȍȚȚȶ ȠȖȝȆȲȚȒ Ȉ ȠșțȈȆȣ ȈȱȓȚȒ 

 
Ǽʷʸʼʣ˂ˎ˓ς ȇʶʪʷ˃ʪʷʷ˓ ʿˎʮʯˁʷʸˏ ʣʳʼʯʥʷʸʻʼˎ ʷʣʻʪʵʪʷʷ˓ Ȗʳʺʣˏʷʯ ʥ ʽʶʸʥʣˀ ʥˎʰʷʯ ˌ 

ʻʪʺʰʸʮʷʸ˒ ʹʺʸʤʵʪʶʸ˒ν ˓ʳʣ ʥʹʵʯʥʣˌ ʷʣ ʿˎʮʯˁʷʪ ʼʣ ʹʻʯˀˎˁʷʪ ʮʩʸʺʸʥϟ˓ ʦʺʸʶʣʩ˓ʷς Ǿˎʰʻˆʳʸʥˎ 
ʩˎˏ ʻʹʺʯˁʯʷʯʵʯ ʶʣʻʸʥˎ ʹʪʺʪʶˎ˄ʪʷʷ˓ ʷʣʻʪʵʪʷʷ˓ν ʻʼʺʪʻν ʻʸ˂ˎʣʵˆʷʽ ʷʪʻʼʣʤˎʵˆʷˎʻʼˆ ʼʣ 
ʸʤʶʪʭʪʷʯʰ ʩʸʻʼʽʹ ʩʸ ʻʹʸʺʼʯʥʷʯˀ ʸʤϟˌʳʼˎʥν ˄ʸ ʹʺʯʮʥʪʵʸ ʩʸ ʺˎʮʳʸʦʸ ʻʳʸʺʸˁʪʷʷ˓ ʺʽˀʸʥʸˏ 
ʣʳʼʯʥʷʸʻʼˎς Ǿʼʺʣʼʣ ʮʥʯˁʷʸʦʸ ʺʯʼʶʽ ʭʯʼʼ˓ν ʺʽʰʷʽʥʣʷʷ˓ ˎʷʿʺʣʻʼʺʽʳʼʽʺʯ ʼʣ ʹʻʯˀʸʵʸʦˎˁʷʪ 
ʷʣʹʺʽʭʪʷʷ˓ ʻʹʺʯ˓˒ʼˆ ʺʸʮʥʯʼʳʽ ʦˎʹʸʩʯʷʣʶˎˏν ʻʪʺ˂ʪʥʸ-ʻʽʩʯʷʷʯˀ ʮʣˀʥʸʺ˒ʥʣʷˆν ʹʸʺʽ˃ʪʷˆ 
ʸʤʶˎʷʽ ʺʪˁʸʥʯʷ ˎ ʹʻʯˀʸʻʸʶʣʼʯˁʷʯˀ ʺʸʮʵʣʩˎʥς ȑʻʸʤʵʯʥʸ ʳʺʯʼʯˁʷʸ˒ ˂˓ ʹʺʸʤʵʪʶʣ ˌ ʩʵ˓ 
ʩˎʼʪʰν ʵ˒ʩʪʰ ʹʸˀʯʵʸʦʸ ʥˎʳʽ ʼʣ ʸʻˎʤν ˓ʳˎ ʹʪʺʪʤʽʥʣ˒ʼˆ ʽ ʮʸʷʣˀ ʣʳʼʯʥʷʯˀ ʤʸʰʸʥʯˀ ʩˎʰ ʣʤʸ ʥ 
ʶˎʻ˂˓ˀ ʼʯʶˁʣʻʸʥʸʦʸ ʹʪʺʪʤʽʥʣʷʷ˓ ʹʪʺʪʻʪʵʪʷ˂ˎʥς Ȑʣʽʳʸʥˎ ʩʸʻʵˎʩʭʪʷʷ˓ ʹˎʩʼʥʪʺʩʭʽ˒ʼˆν ˄ʸ 
ʿˎʮʯˁʷʣ ʣʳʼʯʥʷˎʻʼˆ ˌ ʥʣʭʵʯʥʯʶ ʿʣʳʼʸʺʸʶ ʹˎʩʼʺʯʶʳʯ ʻʼʺʪʻʸʻʼˎʰʳʸʻʼˎ ʼʣ ʮʣʦʣʵˆʷʸʦʸ 
ʮʩʸʺʸʥϟ˓ς Ȗ ʮʥϟ˓ʮʳʽ ʮ ˂ʯʶ ʣʳʼʽʣʵˆʷʯʶ ˌ ʥʯʥˁʪʷʷ˓ ʶʣʻ˃ʼʣʤˎʥ ˂ˎˌˏ ʹʺʸʤʵʪʶʯ ʼʣ ʹʸ˃ʽʳ ˃ʵ˓ˀˎʥ 
ˏˏ ʹʸʩʸʵʣʷʷ˓ν ʮʸʳʺʪʶʣ ˁʪʺʪʮ ʣʩʣʹʼʣ˂ˎ˒ ʽʶʸʥ ʩʵ˓ ʮʣʷ˓ʼˆ ʻʹʸʺʼʸʶν ʹʸʹʽʵ˓ʺʯʮʣ˂ˎ˒ 
ʩʸʶʣ˃ʷˎˀ ʼʺʪʷʽʥʣʷˆ ʼʣ ʺʪʣʤˎʵˎʼʣ˂ˎʰʷˎ ʹʺʸʦʺʣʶʯ ʩʵ˓ ʹʸʻʼʺʣʭʩʣʵʯˀς ȕʣʳʯʶ ˁʯʷʸʶν 
ʩʸʻʵˎʩʭʪʷʷ˓ ʥʹʵʯʥʽ ʥˎʰʷʯ ʷʣ ʿˎʮʯˁʷʽ ʣʳʼʯʥʷˎʻʼˆ ʷʣʻʪʵʪʷʷ˓ Ȗʳʺʣˏʷʯ ˌ ʥʣʭʵʯʥʯʶ ˓ʳ ʮ 
ʷʣʽʳʸʥʸˏν ʼʣʳ ˎ ʮ ʹʺʣʳʼʯˁʷʸˏ ʼʸˁʳʯ ʮʸʺʽν ʣʩʭʪ ʥʸʷʸ ʩʸʹʸʶʸʭʪ ʺʸʮʺʸʤʯʼʯ ʪʿʪʳʼʯʥʷˎ 
ʻʼʺʣʼʪʦˎˏ ʩʵ˓ ʮʤʪʺʪʭʪʷʷ˓ ʮʩʸʺʸʥφ˓ ʷʣ˂ˎˏ ʥ ʽʶʸʥʣˀ ʳʺʯʮʯς 

Ȍʵ˒ˁʸʥˎ ʻʵʸʥʣμ ʿˎʮʯˁʷʣ ʣʳʼʯʥʷˎʻʼˆν ʷʣʻʪʵʪʷʷ˓ν ʥˎʰʷʣν ʮʩʸʺʸʥʯʰ ʻʹʸʻˎʤ ʭʯʼʼ˓ν 
ʿˎʮʯˁʷʪ ˎ ʹʻʯˀˎˁʷʪ ʮʩʸʺʸʥϟ˓ς 

 
Ryabytska Tetiana ȧς, Yakovenko Yuliia ȏς 

Melitopol Institute of Ecology and ̄ŁĉħñĶ ´đĉĦļŁĶŁģħđş ŁĢ ťĦđ ·ļħźđśşħťŽ ŁĢ ϗ·ĴśñħļđϘ 
(Kyiv, Ukraine) 

 
DECREASE IN PHYSICAL ACTIVITY OF THE POPULATION OF UKRAINE IN THE CONDITIONS 

OF WAR 
 

Abstract. The decrease in physical activity of the population of Ukraine in the context 
of war is a serious problem that affects the physical and mental health of citizens. Military 
actions have caused massive population displacements, stress, social instability and limited 
access to sports facilities, which has led to a sharp decline in physical activity. The loss of the 
usual rhythm of life, the destruction of infrastructure and psychological stress contribute to 
the development of physical inactivity, cardiovascular diseases, metabolic disorders and 
psychosomatic disorders. This problem is especially critical for children, the elderly and people 
living in areas of active hostilities or in places of temporary residence of IDPs. Scientific 
research confirms that physical activity is an important factor in maintaining stress resistance 
and overall health. In this regard, it is important to study the extent of this problem and find 
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ways to overcome it, in particular through the adaptation of conditions for sports, the 
promotion of home training and rehabilitation programmes for victims. Thus, the study of the 
impact of war on the physical activity of the population of Ukraine is important both from a 
scientific and practical point of view, as it will help to develop effective strategies to preserve 
the health of the nation in times of crisis. 

Key words: physical activity, population, war, healthy lifestyle, physical and mental 
health. 

 
ȑʳ˂˄˂ʯϨ˝ ˁʭ˅ʴʿʴˁˁ˝ ˄˂ʸʰʿ˝ʳʭ˖ˆː˅˝ ˅ʯ˘ˆ˂ʯ˂˜ ˅˃˘ʿːˁ˂ˆ˂˜ ˝ʽ ˅ː˂ˀʭ ʸʭʰ˄˂ʸʭ 

˃ʿʭˁʴˆʭ˄ˁ˂ʰ˂ ˀʭ˅ˍˆʭʮˇ  ʳ˂˃˂ʯˁʴˁˁ˝ ʳ˂ ʯʷʴ ʯʹʸˁʭˁʹˊ ʰʿ˂ʮʭʿːˁʹˊ ʯʹʽʿʹʽ˘ʯφ ˘ ˌʴ ˝ʯʹˎʴ 
ˁʭʮˇʿ˂ ʯʹʸˁʭˋʴˁˁ˝ Ϡʭˁˆ˄˂˃˂ʿ˂ʰ˘ˋˁʭ ʽʭˆʭ˅ˆ˄˂ˉʭϡϋ ȟʭʽʭ ˅ʹˆˇʭˌ˘˝ ʯ˘ʳ˂ʮ˄ʭʷʭ˖ ʽ˄ʹˆʹˋˁʹʺ 
ʯ˃ʿʹʯ ʿ˜ʳ˅ːʽ˂˙ ʳ˘˝ʿːˁ˂˅ˆ˘ ˆʭ ˅ˇ˅˃˘ʿːˁʹˊ ˇˀ˂ʯ ˁʭ ˉ˘ʸʹˋˁʹʺ ˆʭ ˃˅ʹˊ˘ˋˁʹʺ ˅ˆʭˁ ˁʭ˅ʴʿʴˁˁ˝ ʯ 
ˇ˅ː˂ˀˇ ˅ʯ˘ˆ˘ϋ 

ȑʮʴ˄ɹ ʷʴˁˁ˝ ˆʭ ˃˂˃ˇʿ˝˄ʹʸʭˌ˘˝ ʸʳ˂˄˂ʯ˂ʰ˂ ˅˃˂˅˂ʮˇ ʷʹˆˆ˝ ˖ ˂˅˂ʮʿʹʯ˂ ʯʭʷʿʹʯ˂˜ ʳʿ˝ 
ˇʽ˄ʭ˙ˁ˅ːʽ˂ʰ˂ ˅ˇ˅˃˘ʿː˅ˆʯʭ ̀ ʴ˄ʴʸ ˆ˄ʹʯ˂ʷˁ˘ ʳʴˀ˂ʰ˄ʭˉ˘ˋˁ˘ ˆʴˁʳʴˁˌ˘˙υ 

- Ƞʽ˄ʭ˙ˁʭ ʸʭʺˀʭ˖ ΉΑΌ ˀ˘˅ˌʴ ˇ ˅ʯ˘ˆ˘ ʸʭ ˄˘ʯˁʴˀ ˂ˋ˘ʽˇʯʭˁ˂˙ ˆ˄ʹʯʭʿ˂˅ˆ˘ ʷʹˆˆ˝ ϘΑΈφΏ 
˄˂ʽ˘ʯϙ. 

- Ȟˇˆˆ˖ʯʭ ˄˘ʸˁʹˌ˝ ˀ˘ʷ ˆ˄ʹʯʭʿ˘˅ˆ˜ ʷʹˆˆ˝ ˋ˂ʿ˂ʯ˘ʽ˘ʯ ˆʭ ʷ˘ˁ˂ʽ ˅ ˆʭˁ˂ʯʹˆː ΉΉ ˄˂ʽ˘ʯϋ 
- Ȥʴ˄ʴʸ ʸˁʭˋˁˇ ˅ˀʴ˄ˆˁ˘˅ˆː ˅ʴ˄ʴʳ ˋ˂ʿ˂ʯ˘ʽ˘ʯ ˆʭ ʯʴʿʹʽˇ ʽ˘ʿːʽ˘˅ˆː ˂ʳʹˁ˂ʽʹˊ ʷ˘ˁ˂ʽ ʯ 

˃˂ˊʹʿ˂ˀˇ ʯ˘ˌ˘ ʽ˄ʭ˙ˁʭ ˂ˆ˄ʹˀʭʿʭ ˁʴˉ˂˄ˀʭʿːˁʹʺ ˅ˆʭˆˇ˅ Ϡʽ˄ʭ˙ˁʹ ʯʳ˘ʯϡ [1]. 
Țʭˌ˘˂ˁʭʿːˁ˘ ˂˃ʹˆˇʯʭˁˁ˝ ˀ˂ʿ˂ʳʹˊ ʿ˜ʳʴʺ ʯ˘ʽ˂ˀ ʯ˘ʳ ΉΈ ʳ˂ ΊΊ ˄˂ʽ˘ʯ ʯʹ˝ʯʹʿʹ 

ʯ˘ʳ˅ˇˆˁ˘˅ˆː ˁʴ˂ʮˊ˘ʳˁʹˊ ˁʭʯʹˋ˂ʽ ʸʮʴ˄ʴʷʴˁˁ˝ ʸʳ˂˄˂ʯϨ˝φ ˎ˂ ˀ˂ʷʴ ˃˄ʹʸʯʴ˅ˆʹ ʳ˂ ˃˂ʰ˘˄ˍʴˁˁ˝ 
˅ʹˆˇʭˌ˘˙ ˇ ˀʭʺʮˇˆˁː˂ˀˇϋ Țʹʸːʽʹʺ ˄˘ʯʴˁː ˂ʮ˘ʸˁʭˁ˂˅ˆ˘ ˎ˂ʳ˂ ʸʳ˂˄˂ʯ˂ʰ˂ ˅˃˂˅˂ʮˇ ʷʹˆˆ˝ ˅ʴ˄ʴʳ 
ˀ˂ʿ˂ʳ˘ ˅ʯ˘ʳˋʹˆː ˃˄˂ ˁʴʳ˂˅ˆʭˆˁ˘˅ˆː ˃˄˂ˉ˘ʿʭʽˆʹˋˁʹˊ ˆʭ ˂˅ʯ˘ˆˁ˘ˊ ʸʭˊ˂ʳ˘ʯ ˇ ˌ˘ʺ ˅ˉʴ˄˘ϋ 

Ȉ ˇˀ˂ʯʭˊ ˅ˇˋʭ˅ˁʹˊ ʳʴˀ˂ʰ˄ʭˉ˘ˋˁʹˊ ˆʭ ˅˂ˌ˘ʭʿːˁʹˊ ʯʹʽʿʹʽ˘ʯ ˉ˂˄ˀˇʯʭˁˁ˝ ʸʳ˂˄˂ʯ˂ʰ˂ 
˅˃˂˅˂ʮˇ ʷʹˆˆ˝ ˀʭ˖ ˅ˆʭˆʹ ˃˄˘˂˄ʹˆʴˆ˂ˀ ʳʿ˝ Ƞʽ˄ʭ˙ˁʹϋ Ȝ˘ʳʯʹˎʴˁˁ˝ ˆ˄ʹʯʭʿ˂˅ˆ˘ ʷʹˆˆ˝ ˆʭ 
ʸˀ˘ˌˁʴˁˁ˝ ʸʳ˂˄˂ʯϨ˝ ˁʭ˅ʴʿʴˁˁ˝ ˃˂ˆ˄ʴʮˇ˜ˆː ˅ʹ˅ˆʴˀˁʹˊ ʸˀ˘ˁφ ʸ˂ʽ˄ʴˀʭ ʯ ˂˅ʯ˘ˆ˘φ ʽˇʿːˆˇ˄˘ ˆʭ 
˅˂ˌ˘ʭʿːˁʹˊ ˘ˁ˘ˌ˘ʭˆʹʯʭˊφ ˅˃˄˝ˀ˂ʯʭˁʹˊ ˁʭ ʸʭʿˇˋʴˁˁ˝ ˀ˂ʿ˂ʳ˘ ˆʭ ˃˂ʳ˂ʿʭˁˁ˝ ʰʴˁʳʴ˄ˁ˂ʰ˂ 
ʳʹ˅ʮʭʿʭˁ˅ˇ ʯ ˃˂ʽʭʸˁʹʽʭˊ ˆ˄ʹʯʭʿ˂˅ˆ˘ ʷʹˆˆ˝ϋ 

Ȍʭˁ˘φ ʳ˂˅ʿ˘ʳʷʴˁˁ˝ STEPSφ ˃˘ʳʽ˄ʴ˅ʿ˜˜ˆː ʭʽˆˇʭʿːˁˇ ˃˄˂ʮʿʴˀˇ ʸˁʹʷʴˁˁ˝ ˄˘ʯˁ˝ 
ˉ˘ʸʹˋˁ˂˙ ʭʽˆʹʯˁ˂˅ˆ˘ ʯ Ƞʽ˄ʭ˙ˁ˘φ ˂˅˂ʮʿʹʯ˂ ʯ ˇˀ˂ʯʭˊ ʯ˘ʺˁʹϋ Ȉ˘ʺˁʭ ˁʴ ˆ˘ʿːʽʹ ʸˀ˘ˁ˜˖ ˅ˆ˄ˇʽˆˇ˄ˇ 
˃˂ʯ˅˝ʽʳʴˁˁ˂ʰ˂ ʷʹˆˆ˝φ ʭʿʴ ʺ ˅ˆʯ˂˄˜˖ ʳ˂ʳʭˆʽ˂ʯ˘ ˃ʴ˄ʴˍʽ˂ʳʹ ʳʿ˝ ˃˘ʳˆ˄ʹˀʽʹ ʸʳ˂˄˂ʯ˂ʰ˂ 
˅˃˂˅˂ʮˇ ʷʹˆˆ˝ϋ Ȣ˘ʸʹˋˁʭ ʭʽˆʹʯˁ˘˅ˆː ˀʭ˖ ʸˁʭˋˁʹʺ ʯ˃ʿʹʯ ˝ʽ ˁʭ ˉ˘ʸʹˋˁʴφ ˆʭʽ ˘ ˁʭ ˃˅ʹˊ˘ˋˁʴ 
ʸʳ˂˄˂ʯϨ˝υ 

- ʸˀʴˁˍˇ˖ ˄ʹʸʹʽ ˅ʴ˄ˌʴʯ˂-˅ ˇʳʹˁˁʹˊ ʸʭˊʯ˂˄˜ʯʭˁːφ ʳ˘ʭʮʴˆˇ ˆʭ ˂ʷʹ˄˘ˁˁ˝ϑ 
- ˃˘ʳʯʹˎˇ˖ ˁʭ˅ˆ˄˘ʺ ˆʭ ʸˁʹʷˇ˖ ˄˘ʯʴˁː ˅ˆ˄ʴ˅ˇ ʺ ˆ˄ʹʯ˂ʷˁ˂˅ˆ˘ϑ 
- ˃˂ʽ˄ʭˎˇ˖ ˝ʽ˘˅ˆː ˅ˁˇ ˆʭ ʽ˂ʰˁ˘ˆʹʯˁ˘ ˉˇˁʽˌ˘˙ϋ 
Ȉ Ƞʽ˄ʭ˙ˁ˘ ˃˘ʳ ˋʭ˅ ʯ˘ʺˁʹ ˅ˉ˂˄ˀˇʯʭʿʹ˅˝ ʳʴʽ˘ʿːʽʭ ˃˄˂ʮʿʴˀ ˝ʽ˘ ˀʭ˜ˆː ʯʴʿʹʽʹʺ ʯ˃ʿʹʯ 

ˁʭ ʸʳ˂˄˂ʯϨ̋ ʰ˄˂ˀʭʳ˝ˁϋ 
țˆʷʴ ˁʭʺʮ˘ʿːˍ ʸˁʭˋˇˎ˂˜ ˖ ˃˄˂ʮʿʴˀʭ ʸˀʴˁˍʴˁˁ˝ ˉ˘ʸʹˋˁ˂˙ ʭʽˆʹʯˁ˂˅ˆ˘ ˁʭ ˄˂ʮ˂ˆ˘ϋ 

Ș˜ʳʹ ˝ʽ˘ ʯˆ˄ʭˆʹʿʹ ˄˂ʮ˂ˆˇφ ʸˀ˘ˁ˜˜ˆː ʯʹʳ ʸʭʺˁ˝ˆ˂˅ˆ˘ ʭʮ˂ ˃˄ʭˌ˜˜ˆː ʳʹ˅ˆʭˁˌ˘ʺˁ˂φ ˎ˂ 
˃˄ʹʸʯ˂ʳʹˆː ʳ˂ ˅ʽ˂˄˂ˋʴˁˁ˝ ˄ˇˊˇϋ 
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ȑˀ˘ˁʹ ˆ˄ʭˁ˅˃˂˄ˆˁʹˊ ʸʯʹˋ˂ʽ ˋʴ˄ʴʸ ˄ˇʺˁˇʯʭˁˁ˝ ˘ˁˉ˄ʭ˅ˆ˄ˇʽˆˇ˄ʹ ˆʭ ʸʭʰ˄˂ʸʹ ʮʴʸ˃ʴˌ˘ 
ʯˁʭ˅ʿ˘ʳ˂ʽ ˋ˂ʰ˂ ʿ˜ʳʹ ˀʴˁˍʴ ʽ˂˄ʹ˅ˆˇ˜ˆː˅˝ ʰ˄˂ˀʭʳ˅ːʽʹˀ ˆ˄ʭˁ˅˃˂˄ˆ˂ˀ ʭʮ˂ ˊ˂ʳ˝ˆː ˃˘ˍʽʹ 
ˆʭʽ˂ʷ ʯ˃ʿʹʯʭ˖ ˁʭ ˅ˆʭˁ ʸʳ˂˄˂ʯϨ˝ϋ 

Ȝ˅ʹˊ˂ʿ˂ʰ˘ˋˁʹʺ ˅ˆ˄ʴ˅φ ˃˂˅ˆ˘ʺˁʭ ˁʭ˃˄ˇʰʭφ ˅ˆ˄ʭˊ ˆʭ ˁʴʯʹʸˁʭˋʴˁ˘˅ˆː ˃˘ʳʯʹˎˇ˜ˆː 
˄˘ʯʴˁː ˆ˄ʹʯ˂ʷˁ˂˅ˆ˘φ ʸˁʹʷˇ˜ˋʹ ˀ˂ˆʹʯʭˌ˘˜ ʸʭʺˀʭˆʹ˅˝ ˅˃˂˄ˆ˂ˀϋ 

Ȟʿ˘ʳ ʸʭʯʯʭʷʹˆʹφ ˆʭʽ˂ʷφ ˎ˂ ʯˆ˄ʭˆʭ ˅˃˂˄ˆʹʯˁʹˊ ˂ʮϨ˖ʽˆ˘ʯ Ϙ˅˃˂˄ˆʹʯˁʹˊ ʸʭʿ˘ʯ ˆʭ 
ˀʭʺʳʭˁˋʹʽ˘ʯ ˝ʽ˘ ʮˇʿʹ ʸ˄ˇʺˁ˂ʯʭˁ˘ ʭʮ˂ ˁʴʳ˂˅ˆˇ˃ˁ˘ ˋʴ˄ʴʸ ʮ˂ʺ˂ʯ˘ ʳ˘˙ϙ ˅ˆʯ˂˄˜˜ˆː ʳ˂ʳʭˆʽ˂ʯ˘ 
˃ʴ˄ʴˍʽ˂ʳʹ ʳʿ˝ ˉ˘ʸʹˋˁʹˊ ʸʭˁ˝ˆːϋ 

Ƞ ˁʹˁ˘ˍˁ˘ˊ ˇˀ˂ʯʭˊ ʯʭʷʿʹʯ˂ ˍˇʽʭˆʹ ˅˃˂˅˂ʮʹ ʸʭʿʹˍʭˆʹ˅˝ ʭʽˆʹʯˁʹˀ ˁʭʯ˘ˆː ˇ 
˃˄˂˅ˆ˂˄˘ ʸ ˂ʮˀʴʷʴˁʹˀʹ ˀ˂ʷʿʹʯ˂˅ˆ˝ˀʹϋ Ȣ˘ʸʹˋˁʭ ʭʽˆʹʯˁ˘˅ˆː ʯʳ˂ˀʭ ˋʹ ʯ ˇʽ˄ʹˆˆ˘ ˀ˂ʷʴ ʮˇˆʹ 
ʴˉʴʽˆʹʯˁ˂˜ ˁʭʯ˘ˆː ˇ ˁʴʯʴʿʹʽ˂ˀˇ ˃˄˂˅ˆ˂˄˘ϋ 

Ȍʿ˝ ˃˂ʿ˘˃ˍʴˁˁ˝ ˅ʹˆˇʭˌ˘˙ ˅˃ʴˌ˘ʭʿ˘˅ˆʹ ˄ʴʽ˂ˀʴˁʳˇ˜ˆːυ 
1. Ȍ˂ˀʭˍˁ˘ ˆ˄ʴˁˇʯʭˁˁ˝φ ʭʳʷʴ ˃˄˂˅ˆ˘ ʯ˃˄ʭʯʹ ʯʳ˂ˀʭφ ʺ˂ʰʭφ ˄˂ʸˆ˝ʷʽʭφ ʽʭ˄ʳ˘˂ ʭʮ˂ 

ʸʭˁ˝ˆˆ˝ ʸʭ ʯ˘ʳʴ˂-ˇ˄˂ʽʭˀʹ ʳ˂˃˂ˀ˂ʷˇˆː ˃˘ʳˆ˄ʹˀˇʯʭˆʹ ˉ˘ʸʹˋˁˇ ʭʽˆʹʯˁ˘˅ˆːϋ 
2. Ȝ˄˂ʰˇʿ˝ˁʽʹ ˆʭ ˊ˂ʳːʮʭ ˃˘ˍʽʹ ˁʭʯ˘ˆː ˁʭ ʽ˂˄˂ˆʽ˘ ʳʹ˅ˆʭˁˌ˘˙ ˃˂ʿ˘˃ˍʹˆː ˝ʽ ˉ˘ʸʹˋˁʹʺ 

˅ˆʭˁφ ˆʭʽ ˘ ˁʭ˅ˆ˄˘ʺϋ 
3. Ȝ˅ʹˊ˂ʿ˂ʰ˘ˋˁʭ ˃˘ʳˆ˄ʹˀʽʭ ˋʴ˄ʴʸ ˃˄˂ʰ˄ʭˀʹ ˀʴˁˆʭʿːˁ˂ʰ˂ ʸʳ˂˄˂ʯϐ˝ ʯʭʷʿʹʯʭ ʳʿ˝ 

ʸˁʹʷʴˁˁ˝ ˅ˆ˄ʴ˅ˇ ˆʭ ˀ˂ˆʹʯʭˌ˘˙ ʮˇˆʹ ʭʽˆʹʯˁʹˀϋ 
4. ȱʰ˄˂ʯ˘ ʭʽˆʹʯˁ˂˅ˆ˘ ʸ ˄˂ʳʹˁ˂˜ ˋʹ ʳ˘ˆːˀʹ ʳ˂˃˂ˀʭʰʭ˜ˆː ˃˘ʳˆ˄ʹˀˇʯʭˆʹ ˉ˘ʸʹˋˁˇ 

ˉ˂˄ˀˇ ˆʭ ˃˂ʿʴʰˍˇ˜ˆː ʴˀ˂ˌ˘ʺˁʴ ˁʭ˃˄ˇʷʴˁˁ˝ϋ 
5. Ƞˋʭ˅ˆː ʯ ʰ˄˂ˀʭʳ˅ːʽʹˊ ʸʭˊ˂ʳʭˊφ ʭʳʷʴ ˁʭʯ˘ˆː ˇ ʯ˂˖ˁˁʹʺ ˋʭ˅ ˀ˂ʷˁʭ ˃˄˂ʯ˂ʳʹˆʹ 

ʿ˂ʽʭʿːˁ˘ ʸʭˊ˂ʳʹ ˁʭ ʯ˘ʳʽ˄ʹˆ˂ˀˇ ˃˂ʯ˘ˆ˄˘φ ˁʭ˃˄ʹʽʿʭʳφ ʰ˄ˇ˃˂ʯ˘ ˃˄˂ʮ˘ʷʽʹ ˋʹ ʸʭˁ˝ˆˆ˝ ˉ˘ˆˁʴ˅˂ˀφ 
ˎ˂ ˆʭʽ˂ʷ ˅˃˄ʹ˝ˆʹˀʴ ˅˂ˌ˘ʭʿ˘ʸʭˌ˘˙ [2]. 

țˆʷʴφ ˁʭʯ˘ˆː ˇ ˅ʽʿʭʳˁʹˊ ˇˀ˂ʯʭˊφ ʽ˂ʿʹ ʳ˂˅ˆˇ˃ ʳ˂ ʸʯʹˋˁʹˊ ˀ˘˅ˌː ʳʿ˝ ˆ˄ʴˁˇʯʭˁː 
˂ʮˀʴʷʴˁʹʺφ ˖ ʮʭʰʭˆ˂ ʯʭ˄˘ʭˁˆ˘ʯ ˉ˘ʸʹˋˁ˂˙ ʭʽˆʹʯˁ˂˅ˆ˘φ ˝ʽ˘ ˀ˂ʷˁʭ ʯʹʽ˂ˁˇʯʭˆʹ ʯʳ˂ˀʭ ʭʮ˂ 
ˁʭʯ˘ˆː ʯ ˇʽ˄ʹˆˆ˘ϋ ȥʴ ʳ˂ʸʯ˂ʿ˝˖ ˃˘ʳˆ˄ʹˀˇʯʭˆʹ ˉ˘ʸʹˋˁˇ ˉ˂˄ˀˇφ ˃˂ʿ˘˃ˍˇʯʭˆʹ ˁʭ˅ˆ˄˘ʺ ˆʭ 
ʸˁʹʷˇʯʭˆʹ ˅ˆ˄ʴ˅ϋ 

ȟʭʽʹˀ ˋʹˁ˂ˀφ ʳ˂˅ʿ˘ʳʷʴˁˁ˝ ʯ˃ʿʹʯˇ ʯ˘ʺˁʹ ˁʭ ˉ˘ʸʹˋˁˇ ʭʽˆʹʯˁ˘˅ˆː ˁʭ˅ʴʿʴˁˁ˝ Ƞʽ˄ʭ˙ˁʹ 
˖ ʯʭʷʿʹʯʹˀ ˝ʽ ʸ ˁʭˇʽ˂ʯ˂˙φ ˆʭʽ ˘ ʸ ˃˄ʭʽˆʹˋˁ˂˙ ˆ˂ˋʽʹ ʸ˂˄ˇφ ʭʳʷʴ ʯ˂ˁ˂ ʳ˂˃˂ˀ˂ʷʴ ˄˂ʸ˄˂ʮʹˆʹ 
ʴˉʴʽˆʹʯˁ˘ ˅ˆ˄ʭˆʴʰ˘˙ ʳʿ˝ ʸʮʴ˄ʴʷʴˁˁ˝ ʸʳ˂˄˂ʯϐ˝ ˁʭˌ˘˙ ʯ ˇˀ˂ʯʭˊ ʽ˄ʹʸʹϋ 

 
ȞȜȒȞțȖ ȈȒȖțȝȒȞȟȆȚȒȣ ȌȐȍȝȍȘ ȟȆ ȘȱȟȍȝȆȟȠȝȒυ 

1. ȇʭ˄ˁʭ țϋșϋ Ȍ˂˅ʿ˘ʳʷʴˁˁ˝ ȈȍȞȚȆυ ˅ʭˀ˂˂ˌ˘ˁʽʭ ˅ˆʭˁˇ ʸʳ˂˄˂ʯϨ˝ ˁʭ˅ʴʿʴˁˁ˝ˀ Ƞʽ˄ʭ˙ˁʹϋ ·«eυ 
http:www.health-ĻđčħżϋĉŁĻ Ϙʳʭˆʭ ʸʯʴ˄ˁʴˁˁ˝υ ΈΒϋΈΉϋΊΈΊΏϙ 

2. Ȣ˂ˀ˘ˁʭ Țϋ ȶʽ ʸʮʴ˄ʴʰˆʹ ʸʳ˂˄˂ʯϧ˝ ˃˘ʳ ˋʭ˅ ʯ˘ʺˁʹό ·«eυ https://platfor.ma/topic/pochuttya-
provyny-gniv-ta-ejforiya-psyhologichnyj-stan-ukrayintsiv-zaraz-shho-z-nym-robyty/ Ϙʳʭˆʭ 
ʸʯʴ˄ˁʴˁˁ˝υ ΈΒϋΈΉϋΊΈΊΏϙ 
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SECTION: PHILOLOGY AND LINGUISTICS  
 
 
 
ȠȌȖ 81.371 

Șʴˎʴˁʽ˂ țʿʴˁʭ Ȝʭʯʿ˘ʯˁʭ, Ȉ˂ʿ˂ˍʹˁʭ Ȗʭˆʴ˄ʹˁʭ ȝˇ˅ʿʭˁʯ̆ˁʭ 
Ȍˁ˘˃˄˂ʯ˅ːʽʹʺ ʳʴ˄ʷʭʯˁʹʺ ˆʴˊˁ˘ˋˁʹʺ ˇˁ˘ʯʴ˄˅ʹˆʴˆ 

ϘȖʭˀϨ˝ˁ˅ːʽʴφ Ƞʽ˄ʭ˙ˁʭϙ 
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Annotation. The article deals with the study of the mechanism of formation and 
functioning of abbreviations in the English language which is used in the Internet. The issues 
of the history of the emergence of abbreviations both in general and within the English 
language are considered. The peculiarities of the use of abbreviations and their place in the 
English language are shown. The action of the mechanisms of abbreviation in the formation 
and word formation is studied. 
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Ȉ˅ˆˇ˃ϋ Ȝʴ˄ʴʽʿʭʳ ϛ ˌʴ ˅ʽʿʭʳˁʹʺ ˘ ʮʭʰʭˆ˂ʰ˄ʭˁˁʹʺ ʯʹʳ ʿ˜ʳ˅ːʽ˂˙ ʳ˘˝ʿːˁ˂˅ˆ˘ϋ ȣ˂ˋʭ 

ʸʭʸʯʹˋʭʺ ʰ˂ʯ˂˄˝ˆː ˃˄˂ ˃ʴ˄ʴʽʿʭʳ ʸ ˂ʳˁ˘˖˙ ˀ˂ʯʹ ˁʭ ˘ˁˍˇφ ʭʿʴφ ˁʭ˅˃˄ʭʯʳ˘φ ʯ ˃˄˂ˌʴ˅˘ ˃ʴ˄ʴʽʿʭʳˇ 
ʯ˘ʳʮˇʯʭ˖ˆː˅˝ ˁʴ ˃˄˂˅ˆ˂ ʸʭˀ˘ˁʭ ˂ʳˁ˘˖˙ ˀ˂ʯʹ ˘ˁˍ˂˜ϋ Ƞ ˃ʴ˄ʴʽʿʭʳ˘ ˅ˆʹʽʭ˜ˆː˅˝ ˄˘ʸˁ˘ ʽˇʿːˆˇ˄ʹφ 
˄˘ʸˁ˘ ˂˅˂ʮʹ˅ˆ˂˅ˆ˘φ ˄˘ʸˁ˘ ˅ʽʿʭʳʹ ˀʹ˅ʿʴˁˁ˝φ ˄˘ʸˁ˘ ʴ˃˂ˊʹφ ˄˘ʸˁ˘ ˄˘ʯˁ˘ ˄˂ʸʯʹˆʽˇφ ˄˘ʸˁ˘ ˆ˄ʭʳʹˌ˘˙ ˆʭ 
ˇ˅ˆʭˁ˂ʯʽʹϋ Ȝʴ˄ʴʽʿʭʳ˂ˀ ˌ˘ʽʭʯʿ˝ˆː˅˝ ʽˇʿːˆˇ˄˂ʿ˂ʰʹφ ʴˆˁ˂ʰ˄ʭˉʹφ ˃˅ʹˊ˂ʿ˂ʰʹφ ˘˅ˆ˂˄ʹʽʹφ 
ʿ˘ˆʴ˄ʭˆˇ˄˂ʸˁʭʯˌ˘φ ˄˘ʸˁ˘ ʮ˂ʽʹ ˃ʴ˄ʴʽʿʭʳʭˌːʽ˂˙ ʳ˘˝ʿːˁ˂˅ˆ˘ ˀ˂ʷˇˆː ʮˇˆʹ ˂ʮϐ˖ʽˆ˂ˀ ʯʹʯˋʴˁˁ˝ ʯ 
˄ʭˀʽʭˊ ʯ˘ʳ˃˂ʯ˘ʳˁʹˊ ˁʭˇʽϋ 
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Ȟʿ˘ʳ ʸʭʸˁʭˋʹˆʹφ ˎ˂ ˅ʽ˂˄˂ˋʴˁˁ˝ ˅ʿ˘ʯ ʸʭ˅ˆ˂˅˂ʯˇʯʭʿ˂˅˝ ʸ ˁʭʺʳʭʯˁ˘ˍʹˊ ˋʭ˅˘ʯφ ʽ˂ʿʹ 
˅ʽ˂˄˂ˋˇʯʭʿʹ ˅ʿ˂ʯʭ ˘ ˅ʽʿʭʳʹφ ʭʿʴ ˆ˘ʿːʽʹ ˆ˂ʳ˘φ ʽ˂ʿʹ ˇʯ˘ʺˍʿʹ ˇ ʯʷʹˆ˂ʽ ˃˄˂˃ʹ˅ˁ˘ ʰ˄ʴˌːʽ˘ ˘ 
ʿʭˆʹˁ˅ːʽ˘ ʮˇʽʯʹφ ʸϐ˝ʯʹʿʹ˅˝ ˅˃˄ʭʯʷˁ˘ ˅ʽ˂˄˂ˋʴˁ˘ ʸˁʭʽʹφ ˝ʽ˘ ˀʹ ˀ˂ʷʴˀ˂ ˃˂ʮʭˋʹˆʹ ˁʭ 
ˁʭ˃ʹ˅ʭˊφ ˀ˂ˁʴˆʭˊ ˘ ʳʭʯˁ˘ˊ ˄ˇʽ˂˃ʹ˅ʭˊϋ Ȝ˄˂ˊ˂ʳʹʯ ˋʭ˅φ ˄˂ʸʯʹʯʭʿʹ˅˝ ˀ˂ʯʹφ ˇʸ˝ʯˍʹ ʳʿ˝ ˅ʯ˂˙ˊ 
ʭʿˉʭʯ˘ˆ˘ʯ ʮʭʰʭˆ˂ ʿʭˆʹˁ˅ːʽʹˊ ʮˇʽʯφ ˃˄˂ˌʴ˅ ʭʮ˄ʴʯ˘ʭˌ˘˙ ˅ˆʭʯ ʯʷʴ ˁʴʯ˘ʳϨ˖ˀˁ˂˜ ˋʭ˅ˆʹˁ˂˜ 
˄˂ʸʯʹˆʽˇ ʮˇʳː-˝ʽ˂˙ ˀ˂ʯʹφ ʯ ˝ʽ˘ʺ ʭˁʰʿ˘ʺ˅ːʽʭ ˀ˂ʯʭ ˀʭ˖ ˅ʯ˂˙ ˅˃ʴˌʹˉ˘ˋˁ˘ ˂˅˂ʮʿʹʯ˂˅ˆ˘ ˘ 
ˇˁ˘ʯʴ˄˅ʭʿːˁʹʺ ˊʭ˄ʭʽˆʴ˄ϋ 

Ȝ˂˅ˆʭˁ˂ʯʽʭ ˃˄˂ʮʿʴˀʹϋ ȇ˘ʿːˍ˘˅ˆː ʿʴʽ˅ʹˋˁʹˊ ˁ˂ʯ˂ˇˆʯ˂˄ʴˁː ʯʹ˝ʯʿ˝˜ˆː˅˝ 
ˁʴʸ˄ˇˋˁʹˀʹ ˘ ʰ˄˂ˀ˘ʸʳʽʹˀʹ ˇ ʯʷʹʯʭˁˁ˘ϋ ȇʴʸ ʭʮ˄ʴʯ˘ʭˌ˘˙ ˅ˆʭ˖ ˁʴˀ˂ʷʿʹʯʹˀ ʯʷʹʯʭˁˁ˝ ˘ 
ʯʹʽ˂˄ʹ˅ˆʭˁˁ˝ ˁʴ˂ʮˊ˘ʳˁ˂˙ ʿʴʽ˅ʹʽʹφ ʯ˅˘ʿ˝ʽʹˊ ˆʴ˄ˀ˘ˁ˘ʯ ˘ ˅ʿ˘ʯϋ Ȇʮ˄ʴʯ˘ʭˌ˘˝ ʳ˂ʸʯ˂ʿ˝˖ ʳʭˆʹ ˌʹˀ 
ˁ˂ʯʹˀ ˁʭʸʯʭˀ ʽ˂˄˂ˆˍˇ ˉ˂˄ˀˇφ ˃˄ʹ ˃˂ʯˁ˂ˀˇ ʸʮʴ˄ʴʷʴˁˁ˘ ʸˁʭˋʴˁː ʳʭˁʹˊ ʿʴʽ˅ʹˋˁʹˊ 
˂ʳʹˁʹˌːϋ Ȇʮ˄ʴʯ˘ʭˌ˘˝ ʯ ʭˁʰʿ˘ʺ˅ːʽ˘ʺ ˀ˂ʯ˘ ʸʭʺˀʭ˖ ʯ˅ʴ ʮ˘ʿːˍ ˀ˘ˌˁ˘ ˃˂ʸʹˌ˘˙φ ˁʭʮˇʯʭ˜ˋʹ 
ʯʴʿʹʽ˂ʰ˂ ˃˂ˍʹ˄ʴˁˁ˝ ʯ ˄˘ʸˁʹˊ ʰʭʿˇʸ˝ˊ ˁʭˇʽʹφ ˀʹ˅ˆʴˌˆʯʭ ˘ ʷʹˆˆ˝ ˅ˇ˅˃˘ʿː˅ˆʯʭϋ 

Ȇˁʭʿ˘ʸ ʳ˂˅ʿ˘ʳʷʴˁːϋ Ȝ˄˂ʮʿʴˀʹ ˅ʽ˂˄˂ˋʴˁʹˊ ʿʴʽ˅ʹˋˁʹˊ ˂ʳʹˁʹˌːφ ʭʮ˄ʴʯ˘ʭˌ˘ʺ ˝ʽ 
˅˃ʴˌʹˉ˘ˋˁ˂ʰ˂ ˀ˂ʯˁ˂ʰ˂ ˝ʯʹˎʭφ ˃˄ʹʯʴ˄ˆʭʿʹ ˇʯʭʰˇ ʮʭʰʭˆː˂ˊ ʳ˂˅ʿ˘ʳˁʹʽ˘ʯϋ Ȝ˄˂ʮʿʴˀʹ 
ʭʮ˄ʴʯ˘ʭˌ˘˙ ˄˂ʸʰʿ˝ʳʭ˜ˆː˅˝ ʯ ʮʭʰʭˆː˂ˊ ˄˂ʮ˂ˆʭˊ ʯ˘ˆˋʹʸˁ˝ˁʹˊ ˘ ʸʭ˄ˇʮ˘ʷˁʹˊ ʭʯˆ˂˄˘ʯϋ Ȍ˂ 
ˁʭʺʮ˘ʿːˍ ʯ˘ʳ˂ˀʹˊ ˃˄ʭˌː ʸ ˌː˂ʰ˂ ˃ʹˆʭˁˁ˝ ˀ˂ʷˁʭ ʯ˘ʳˁʴ˅ˆʹ ˄˂ʮ˂ˆʹ Ȉϋȱϋ Ȗʭ˄ʭʮʭˁʭφ ȟϋȝϋ Ȗʹ˝ʽφ 
șϋȜϋ Ȗ˂ˋʴ˄ʰʭˁφ șϋȱϋ ș˂˅ˆ˂ʯ˂ʰ˂φ ȈϋȈϋ Ȗˇˊʭ˄ʴˁʽ˂φ țϋ ȍʽ˅˃ʴ˄˅ʴˁʭφ ȘϋȈϋ Ȗˇʿːʰʭʯ˂˙φ ȟϋ Ȝʭʺʿʸʭφ 
șϋ Ȟʴʰʭʿ˝φ ȝϋ Ƞʴʿːʸʭϋ 

Ȇʽˆˇʭʿːˁ˘˅ˆː ʳʭˁ˂ ̇ ˅ˆʭˆˆ˘ ʸˇˀ˂ʯʿʴˁʭ ˁʴʳ˂˅ˆʭˆˁː˂˜ ʯʹʯˋʴˁ˘˅ˆ˜ ˂˅˂ʮʿʹʯ˂˅ˆʴʺ 
ˉ˂˄ˀˇʯʭˁˁ˝ ˆʭ ˃ʴ˄ʴʽʿʭʳˇ ˅ʽ˂˄˂ˋʴˁː ʯ ˅ˇˋʭ˅ˁ˘ʺ ʭˁʰʿ˘ʺ˅ːʽ˘ʺ ˀ˂ʯ˘ϋ Ƞ ʸʯϨ˝ʸʽˇ ʸ ˃˄ʹ˅ʽ˂˄ʴˁˁ˝ˀ 
˘ˁˉ˂˄ˀʭˌ˘ʺˁ˂-ʽ˂ˀˇˁ˘ʽʭˆʹʯˁʹˊ ˃˄˂ˌʴ˅˘ʯφ ˅ʽ˂˄˂ˋʴˁˁ˝ ˅ʿˇʰˇ˜ˆː ˁʭ˂ˋˁʹˀ ʯ˘ʳ˂ʮ˄ʭʷʴˁˁ˝ˀ 
˄˂ʸʯʹˆʽˇ ʭˁʰʿ˘ʺ˅ːʽ˂˙ ˀ˂ʯʹφ ˘ ˝ʯʿ˝˜ˆː˅˝ ˅ʹˀʯ˂ʿ˂ˀ ˙˙ ˃˄ʭʰˁʴˁˁ˝ ʳ˂ ʮ˘ʿːˍ˂˙ ʴʽ˂ˁ˂ˀ˘˙ 
ʽ˂ˀˇˁ˘ʽʭˆʹʯˁ˂ʰ˂ ˃˄˂˅ˆ˂˄ˇ ˘ ˃˄ʭʰˀʭˆʹˋˁ˂˅ˆ˘ϋ 

șʴˆʭ ˄˂ʮ˂ˆʹ ϛ ʯʹ˝ʯʿʴˁˁ˝ ˆʭ ʭˁʭʿ˘ʸ ˂˅˂ʮʿʹʯ˂˅ˆʴʺ ˃ʴ˄ʴʽʿʭʳˇ ˅ʽ˂˄˂ˋʴˁːφ 
ʳ˂˅ʿ˘ʳʷʴˁˁ˝ ʳ˘˙ ˀʴˊʭˁ˘ʸˀ˘ʯ ˅ʽ˂˄˂ˋʴˁˁ˝ ˃˄ʹ ˉ˂˄ˀ˂ˆʯ˂˄ʴˁˁ˘ ˆʭ ˅ʿ˂ʯ˂ˆʯ˂˄ʴˁˁ˘ϋ  

Ȉʹʽʿʭʳ ˂˅ˁ˂ʯˁ˂ʰ˂ ˀʭˆʴ˄˘ʭʿˇϋ șʴˊʭˁ˘ʸˀ ˅ʽ˂˄˂ˋʴˁˁ˝ ˅ʿ˘ʯ ʸʭ˅ˆ˂˅˂ʯˇʯʭʯ˅˝ ˎʴ ˆ˂ʳ˘φ 
ʽ˂ʿʹ ˘˅ˁˇʯʭʯ ˆʭʽ ʸʯʭˁʹʺ ˉ˂ˁʴˆʹˋˁʹʺ ʸʭ˃ʹ˅ϑ ʯ ʳʴ˝ʽ˂ˀˇ ˅ʴˁ˅˘ ʯ˘ˁ ʮˇʯ ʳˇʷʴ ˄˂ʸ˃˂ʯ˅˜ʳʷʴˁʹˀ 
ˇ ˄ʭˁˁ˘ʺ ˃ʹ˅ʴˀˁ˂˅ˆ˘φ ʳʴ ˁʭ˃ʹ˅ʭˁˁ˝ ˌ˘ʿ˂ʰ˂ ˅ʿ˂ʯʭ ˋʭ˅ˆ˂ ˂ˀʹˁʭʿ˂˅ːφ ʭ ˃˂ˋʭˆʽ˂ʯ˘ ʿ˘ˆʴ˄ʹ 
ʸʭʸʯʹˋʭʺ ʯʹʽ˂˄ʹ˅ˆ˂ʯˇʯʭʿʹ ʳʿ˝ ˃˂ʸˁʭˋʴˁˁ˝ ˅ʿ˘ʯ ˇ ˅˃ʴˌʹˉ˘ˋˁ˂ˀˇ ʽ˂ˁˆʴʽ˅ˆ˘ϋ ȶʽ ʸʭʸˁʭˋʭ˖  
șϋ Ȇϋ Ȇ˃˂ʿ˂ʯʭ [1, ˅ϋ ΑΓϗφ ʯ ʭˁˆʹˋˁˇ ʴ˃˂ˊˇφ ʯ ȉ˄ʴˌ˘˙ ˆʭ ȝʹˀ˘φ ˄ʴʳˇʽˌ˘˝ ˅ʿ˘ʯ ʳ˂ ˂ʳˁ˘˖˙ ʿ˘ˆʴ˄ʹ ˎʴ 
ʮˇʿʭ ˁ˂˄ˀ˂˜φ ʭʿʴ ʯʷʴ ʯˆ˄ʭˋʭʿʭ ˅ʯ˂˜ ʯʷʹʯʭˁ˘˅ˆːϋ Ȟˆʭ˄˂ʳʭʯˁ˘ ˄ʹˀ˅ːʽ˘ ʭʮ˄ʴʯ˘ʭˆˇ˄ʹ 
˃ʴ˄ʴʺˍʿʹ ˄ʭʸ˂ˀ ʸ ʿʭˆʹˁ˅ːʽ˂˜ ˀ˂ʯ˂˜ ˇ Ȟʴ˄ʴʳˁː˂ʯ˘ˋˋ˝φ ʳʴ ʯ˂ˁʹ ˃ʴ˄ˍ ʸʭ ʯ˅ʴ ʸˇ˅ˆ˄˘ˋʭʿʹ˅ː 
ˇ ˁʭʳ˃ʹ˅ʭˊ ˆʭ ˁ ʭ ˀ˂ˁʴˆʭˊφ ʭ ˃˂ˆ˘ˀ ˘ ʯ ˄ˇʽ˂˃ʹ˅ʭˊφ ˂˅˂ʮʿʹʯ˂ ˃˂ˋʹˁʭ˜ˋʹ ʸ ȣȱ ˅ˆ˂ʿ˘ˆˆ˝φ ʭ ˆʭʽ˂ʷ 
ˇ ʰ˄ʭˀ˂ˆʭˊφ ʸ ˝ʽʹˊ ʯ˂ˁʹ ˁʴ ʸˁʹʽʭ˜ˆː ʳ˂ ȣÉW ˅ˆ˂ʿ˘ˆˆ˝ ʯʽʿ˜ˋˁ˂ϋ 

Ȝ˘ʳʯʹˎʴˁˁ˝ ʰ˄ʭˀ˂ˆˁ˂˅ˆ˘φ ˝ʽ ˅ʯ˘ʳˋʹˆː ˘˅ˆ˂˄˘˝φ ˅˃˄ʹˋʹˁʹʿ˂ ˃˂˝ʯˇ ˆʴˁʳʴˁˌ˘ʺ ʳ˂ 
ʭʮ˄ʴʯ˘ʭˌ˘ʺϋ Ƞ ˌʴʺ ˋʭ˅ ʮˇʿ˂ ˋˇˆʹ ʸʭʽʿʹʽʹ ʳ˂ ˆ˂ʰ˂φ ˎ˂ʮ ʯʯʭʷʭˆʹ ʴˆʭʿ˂ˁ˂ˀ ʭˁʰʿ˘ʺ˅ːʽ˂˙ ˀ˂ʯʹ 
ˀ˂ʯˇ ʽ˂˄˂ʿ˘ʯ˅ːʽ˂ʰ˂ ʳʯ˂˄ʭφ ˂ʳˁʭʽ ˁ˂ʯ˂ˆʯ˂˄ʹ ˄˂ʸˀ˂ʯˁ˂ʰ˂ ˀ˂ʯʿʴˁˁ˝ ʭʽˆʹʯˁ˂ ˃˄˂ˁʹʽʭʿʹ ʳ˂ 
ʯʹˎʹˊ ˃˄˂ˍʭ˄ʽ˘ʯ ˅˂ˌ˘ˇˀʭϋ Ȝ˂˅ˆˇ˃˂ʯ˂ ˅ʽ˂˄˂ˋʴˁˁ˝ ʯˆ˄ʭˋʭ˜ˆː ˅˂ˌ˘ʭʿːˁˇ ˀʭ˄ʽ˂ʯʭˁ˘˅ˆː ˆʭ 
˅ˆʭ˜ˆː ʸʯʹˋʭʺˁʹˀ ˝ʯʹˎʴˀ ˇ ʯ˅˘ˊ ˅ˉʴ˄ʭˊ ʷʹˆˆ˝ ˆʭ ˅˂ˌ˘ʭʿːˁʹˊ ʽ˂ʿʭˊϑ ˊ˂ˋʭ ʯʷʴ ˇ ËÉWWWϛXIX 
˅ˆ˂ʿ˘ˆˆ˝ˊ ˅ʽ˂˄˂ˋʴˁˁ˝ ˃˘ʳʳʭʯʭʿʹ˅ː ˁʭ˃ʭʳʭˀ ʸ ʮ˂ʽˇ ˃ˇ˄ʹ˅ˆ˘ʯφ ˎ˂ ˂ʸˁʭˋʭ˖ ʯʴʿʹʽˇ ʽ˘ʿːʽ˘˅ˆː 
ˆʭ ˘ˁˆʴˁ˅ʹʯˁ˘˅ˆː ʯʷʹˆʽˇ ˆʭʽʹˊ ˂ʳʹˁʹˌː ˀ˂ʯʹ ˇ ˀ˂ʯʿʴˁˁ˘ϋ ȑʭ ˆʯʴ˄ʳʷʴˁˁ˝ˀ  
Ȉϋȉϋ Ȉʭ˄˘ˁ˂˙ ϖΊφ ˅ϋ ΉΓϗφ ˅˃˂ˋʭˆʽˇ ʯ ˅ʽ˂˄˂ˋʴˁˁ˝ˊ ʸʭ˅ˆ˂˅˂ʯˇʯʭʿʹ˅ː ˄˘ʸˁ˂ˀʭˁ˘ˆˁ˘ ʸˁʭʽʹφ ʭ ˁʴ 
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ˆ˘ʿːʽʹ ʽ˄ʭ˃ʽʹϋ Țʭ˃˄ʹʽʿʭʳφ ʽ˂ˀʮ˘ˁʭˌ˘˝ ЉđśЈ ʸʭˀ˘ˁ˜ʯʭʿʭ˅ː ˁʭ ϢὉϣφ ˝ʽφ ˁʭ˃˄ʹʽʿʭʳφ ʯ ϢĻñşťὉϣ 
ʸʭˀ˘˅ˆː Ļñşťđś ˆʭ ϢđżñĉὉĈñťđϣ ʸʭˀ˘˅ˆː đżñĉđśĈñťđϋ ȱ ˝ʽˎ˂ ˌʴ ʸʳʭ˖ˆː˅˝ ˁʴʸˁʭˋˁʹˀ ˁʭ ˃ʴ˄ˍʹʺ 
˃˂ʰʿ˝ʳφ ˅ʿ˘ʳ ʮ˄ʭˆʹ ʳ˂ ˇʯʭʰʹ ˅ʹˀ˃ˆ˂ˀʭˆʹˋˁ˘˅ˆː ˌː˂ʰ˂ ˝ʯʹˎʭϋ  

Ƞ ΉΒΌΈ-ˊ ˄˂ʽʭˊ ʯ Ȟ˃˂ʿˇˋʴˁʹˊ Ȧˆʭˆʭˊ Ȇˀʴ˄ʹʽʹφ ˃˂ˋʹˁʭ˜ˋʹ ʸ ȇ˂˅ˆ˂ˁˇφ ˆʭ ʸ ˃˂ˋʭˆʽ˂ˀ 
˄˂ʸʽʯ˘ˆˇ ˉ˘ʿ˂ʿ˂ʰ˘˙ ˆʭ ʿ˘ˁʰʯ˘˅ˆʹʽʹ ˇ ʭʽʭʳʴˀ˘ˋˁʹˊ ʽ˂ʿʭˊ ȇ˄ʹˆʭˁ˘˙ ˅ʽ˂˄˂ˋʴˁˁ˝ ˁʭʮˇʯʭʿʹ 
˃˂˃ˇʿ˝˄ˁ˂˅ˆ˘ϋ ȱˁ˂ʳ˘ ˝ʽ ˅ʹˀ˃ˆ˂ˀʭˆʹˋˁʹʺ ˃˄ʹʽʿʭʳ ˌː˂ʰ˂ ˁʭʯ˂ʳ˝ˆː ʭʮ˄ʴʯ˘ʭˌ˘˜ ˘ˀʴˁ Ϡʮʭˆːʽ˘ʯ 
˅ˇˋʭ˅ˁ˂˙ ʴˆʹˀ˂ʿ˂ʰ˘˙ϡ Ȍʷϋ ȝϋ ȝϋ ȟ˂ʿʽ˘˖ˁʭ ˆʭ ʺ˂ʰ˂ ˆ˂ʯʭ˄ʹˍʭ Ȗϋ Ȟϋ ȘϨ˜˙˅ʭφ ʭ ˆʭʽ˂ʷ ˘ˁˍʹˊ ˋʿʴˁ˘ʯ 
țʽ˅ˉ˂˄ʳ˅ːʽ˂˙ ʿ˘ˆʴ˄ʭˆˇ˄ˁ˂˙ ʰ˄ˇ˃ʹφ ʯ˘ʳ˂ˀ˂˙ ˝ʽ Ϡȱˁʽʿ˘ˁʰʹϡϋ Ȟˊ˂ʷʹˀ ˋʹˁ˂ˀφ ʸʭ ˅ˆ˂ʿ˘ˆˆ˝ ʳ˂ 
ˌː˂ʰ˂φ ʯ ȇ˂˅ˆ˂ˁ˘ ˃˂ˋʭʯ ˅ʯ˂˜ ˃ʴ˄ʴˀ˂ʷˁˇ ˊ˂ʳˇ ʳˇʷʴ ˃˂˃ˇʿ˝˄ˁʹʺ ˁʭʯ˘ˆː ʸʭ˄ʭʸ ˆʴ˄ˀ˘ˁ pcϋ 

Țʭ ʳˇˀʽˇ Ȉϋȱϋ Ȗʭ˄ʭʮʭˁʭ ϖΌφ ˅ϋ ΐΎϗφ ˍʹ˄˂ʽʴ ˄˂ʸ˃˂ʯ˅˜ʳʷʴˁˁ˝ ʸʭ˅˂ʮ˘ʯ ʴʿʴʽˆ˄˂ˁˁ˂˙ 
ʽ˂ˀˇˁ˘ʽʭˌ˘˙ Ϙˀ˂ʮ˘ʿːˁʹˊ ˆʴʿʴˉ˂ˁ˘ʯφ ȱˁˆʴ˄ˁʴˆˇϙ ˇ ΉΓΓΈ-ˊ ˄˂ʽʭˊ ˅ʿˇʰˇʯʭʿ˂ ˃˂ˍˆ˂ʯˊ˂ˀ ʳʿ˝ 
ʸˁʭˋˁ˂ʰ˂ ʸ˄˂˅ˆʭˁˁ˝ ʽ˘ʿːʽ˂˅ˆ˘ ˄˂ʸˀ˂ʯˁʹˊ ˅ʽ˂˄˂ˋʴˁːφ ˂˅˂ʮʿʹʯ˂ ʸʭʯʳ˝ʽʹ ˃˂˃ˇʿ˝˄ˁ˂˅ˆ˘ 
˅ʿˇʷʮʹ ʽ˂˄˂ˆʽʹˊ ¯j¯ - ˃˂ʯ˘ʳ˂ˀʿʴˁːφ ˝ʽʭ ˂ʮˀʴʷˇ˖ ˆʴʽ˅ˆ˂ʯ˘ ˃˂ʯ˘ʳ˂ˀʿʴˁˁ˝ ʳ˂ ΉΐΈ ʸˁʭʽ˘ʯϋ 
ȥ˝ ʿʭʽ˂ˁ˘ˋˁ˘˅ˆː ˅˃˄ʹ˝ʿʭ ˁʴˉ˂˄ˀʭʿːˁ˘ʺ ʭʮ˄ʴʯ˘ʭˌ˘ʺˁ˘ʺ ˅ˊʴˀ˘φ ˝ʽˇ ˁʭʸʹʯʭ˜ˆː Ϡˆʴʽ˅ˆʴʸ˂˜ϡϋ  

ȟʭʽʹˀ ˋʹˁ˂ˀφ ˅ʭˀʴ ˁʭ ˃ʹ˅ːˀ˘ ʯ ʭˁʰʿ˘ʺ˅ːʽ˘ʺ ˀ˂ʯ˘ ʸϨ˝ʯʹʿʹ˅ː ˃ʴ˄ˍ˘ ˅ʽ˂˄˂ˋʴˁˁ˝ϋ 
Ȟ˃˂ˋʭˆʽˇ ʯ˂ˁʹ ʮˇʿʹ ʰ˄ʭˉ˘ˋˁʹˀʹφ ˃˂ˆ˘ˀ ˋʭ˅ˆʹˁʭ ʸ ˁʹˊ ˃˘ʳʳʭʿʭ˅ː ʿʴʽ˅ʹʽʭʿ˘ʸʭˌ˘˙φ ˆ˂ˀˇ ˎ˂ 
˃˄˂ˌʴ˅ ˅˃˄˂ˎʴˁˁ˝ ˅ʽʿʭʳˁʹˊ ˂ʳʹˁʹˌː ʮˇʳː-˝ʽ˂ʰ˂ ˆʹ˃ˇ ˖ ˁʴˀʹˁˇˋʹˀϋ ȝ˂ʸˍʹˉ˄ˇʯʭˁˁ˝ 
ʰ˄ʭˉ˘ˋˁʹˊ ˅ʽ˂˄˂ˋʴˁː ʸʭ ˁʭʸʯʭˀʹ ʿ˘ˆʴ˄φ ˃˂˅ˆˇ˃˂ʯʴ ˉ˂˄ˀˇʯʭˁˁ˝ ˇ ˅ˆʭʮ˘ʿːˁʴ ˅ʿ˂ʯ˂ ϛ ̩ ʴ ˂ʳʹˁ 
ʸ ˍʿ˝ˊ˘ʯ ʳ˂ ˃ʴ˄ˍʹˊ ʿʴʽ˅ʹˋˁʹˊ ˅ʽ˂˄˂ˋʴˁː ʯ ʭˁʰʿ˘ʺ˅ːʽ˘ʺ ˀ˂ʯ˘ϋ 

ȱ ˅ʭˀʴ ʭʮ˄ʴʯ˘ʭˌ˘ʺˁ˘ ˃˄˂ˌʴ˅ʹ ʯ˘ʳ˂ʮ˄ʭʷʭ˜ˆː ʿ˂ʰ˘ʽˇφ ˊʭ˄ʭʽˆʴ˄ˁˇ ʳʿ˝ ˄˂ʸʯʹˆʽˇ ˌ˘˖˙ 
ˀ˂ʯʹφ ˝ʽʭ ˃˄ʭʰˁʴ ʳ˂ ˃˄˂˅ˆ˂ˆʹ ʯʹ˄ʭʸ˘ʯ ˆʭ ʸʮʴ˄ʴʷʴˁˁ˝ ˘ˁˉ˂˄ˀʭˌ˘ʺˁ˂˙ ʸˁʭˋˇˎ˂˅ˆ˘ ʳʿ˝ ˌ˘ʿʴʺ 
ʽ˂ˀˇˁ˘ʽʭˌ˘˙ϋ 

Ȝ˂ˁ˝ˆˆ˝ ϗʻʳʸʺʸˁʪʷʷ˓Ϙ ʯʽʿ˜ˋʭ˖ ʯ ˅ʴʮʴ ˝ʽ ˃˄˂ˌʴ˅φ ˆʭʽ ˘ ˄ʴʸˇʿːˆʭˆ ˃˄˂ˌʴ˅ˇ ˇ˅˘ˋʴˁˁ˝φ 
˅ˆ˝ʰˁʴˁˁ˝ ˉ˂ˁʴˀ ˆʭ ˀ˂˄ˉʴˀˁʹˊ ˅ʿ˘ʯφ ˉ˄ʭʸ ʮʴʸ ʸˀ˘ˁʹ ˙ˊˁː˂ʰ˂ ʿʴʽ˅ʹʽ˂-ʰ˄ʭˀʭˆʹˋˁ˂ʰ˂ 
ʸˁʭˋʴˁˁ˝ϋ 

Ƞˆʯ˂˄ʴˁˁ˝ ʽ˂˄˂ˆˍ˂ʰ˂ ˉ˂˄ˀʭʿːˁ˂ʰ˂ ʯʭ˄˘ʭˁˆʭ ʿʴʽ˅ʹˋˁ˂˙ ˂ʳʹˁʹˌ˘φ ʸ ˀʴˆ˂˜ 
˃˂ʳʭʿːˍ˂ʰ˂ ʺ˂ʰ˂ ʯʹʽ˂˄ʹ˅ˆʭˁˁ˝φ ˇ ˝ʽ˂˅ˆ˘ ˅ʭˀ˂˅ˆ˘ʺˁ˂˙ ʿʴʽ˅ʴˀʹ ˂ʮˇˀ˂ʯʿʴˁʴ ˃˄ʭʰˁʴˁˁ˝ˀ 
ˀ˂ʯˌ˘ʯ ʳ˂ ʸˀʴˁˍʴˁˁ˝ ˃˄˂ˆ˝ʷˁ˂˅ˆ˘ ˀ˂ʯʿʴˁˁ˖ʯ˂ʰ˂ ˅ʹʰˁʭʿˇφ ʳ˂ ˉ˂˄ˀʭʿːˁ˂ʰ˂ ˅˃˄˂ˎʴˁˁ˝ 
ˀ˂ʯˁ˂ʰ˂ ʸˁʭʽʭ Ϙ˂˅˂ʮʿʹʯ˂φ ʽ˂ʿʹ ʯ˘ˁ ˖ ʽʿ˜ˋ˂ʯʹˀ ˘ ˋʭ˅ˆ˂ ʯʷʹʯʭˁʹˀ ˇ ˀʴʷʭˊ ˃ʴʯˁ˂ʰ˂ 
˃˂ʯ˘ʳ˂ˀʿʴˁˁ˝ϙϋ 

ǿʺʣʿˎˁʷˎ ʻʳʸʺʸˁʪʷʷ˓ν ʸʭ ʯʹʸˁʭˋʴˁˁ˝ˀ Șϋ Ȉ Ȗˇʿːʰʭʯ˂˙ ϛ ˌʴ ˅ʽ˂˄˂ˋʴˁˁ˝ ˁʭ ˃ʹ˅ːˀ˘ϋ 
ȉ˄ʭˉ˘ˋˁ˘ ˅ʽ˂˄˂ˋʴˁˁ˝ ˃˄ʹ˅ˇˆˁ˘ ʿʹˍʴ ˇ ˃ʹ˅ːˀ˂ʯ˂ˀˇ ˅˃˘ʿʽˇʯʭˁˁ˘φ ʯ ˇ˅ˁ˂ˀˇ ʷ ˀ˂ʯʿʴˁˁ˘ ʯ˂ˁʹ 
ʸʭˀ˘ˎˇ˜ˆː˅˝ ˃˂ʯˁ˂˜ ˉ˂˄ˀ˂˜ ˅ʿ˂ʯʭ ˋʹ ˅ʿ˂ʯ˂˅˃˂ʿˇˋʴˁˁ˝φ ˝ʽφ ˁʭ˃˄ʹʽʿʭʳυ ĈĶčģ ϘĈŨħĶčħļģ ϛ 
ʮˇʳ˘ʯʿ˝ϙφ ģŁźť ϘģŁźđśļĻđļť ϛ ˇ˄˝ʳϙϑ ʳˇʷʴ ˄˂ʸ˃˂ʯ˅˜ʳʷʴˁʹˀʹ ˖ ʰ˄ʭˉ˘ˋˁ˘ ˅ʽ˂˄˂ˋʴˁˁ˝φ ˝ʽ˘ 
˃˂ʸˁʭˋʭ˜ˆː ʳˁ˘ ˆʹʷˁ˝ Ϙ¯Ũļ ϛ Sunday ϛ ˁʴʳ˘ʿ˝ϙφ ˀ˘˅˝ˌ˘ʯ ϘRđĈ ϛ February ϛ ʿ˜ˆʹʺϙφ 
ʭˀʴ˄ʹʽʭˁ˅ːʽʹˊ ˍˆʭˆ˘ʯ Ϙ!Ķñşϋ ϛ Alaska ϛ Ȇʿ˝˅ʽʭϙφ ʯ˘ʺ˅ːʽ˂ʯʹˊ ˄ʭˁʰ˘ʯ Ϙ9ŁĶϋ ϛ colonel ϛ 
˃˂ʿʽ˂ʯˁʹʽϙφ ˁʭˇʽ˂ʯʹˊ ˅ˆˇ˃ʴˁ˘ʯ Ϙ8! ϛ Bachelor of Arts ϛ ʮʭʽʭʿʭʯ˄ ʰˇˀʭˁ˘ˆʭ˄ˁʹˊ ˁʭˇʽϙφ 
˂ʳʹˁʹˌː ʯʹˀ˘˄˜ʯʭˁˁ˝ ˋʭ˅ˇφ ʳ˂ʯʷʹˁʹφ ʯʭʰʹ Ϙşđĉ ϛ second ϛ ˅ʴʽˇˁʳʭφ Ģť ϛ foot ϛ ̄ ˇˆϙϋ 

ϞSŁŁč ĻŁśļħļģ ťŁ ŽŁŨ ťŁŁν Mrs Wilsonϟ ϛ ϞǾʣʶ ʼʪʭ ʩʸʤʺʸʦʸ ʺʣʷʳʽν ʶˎʻˎʻ  
Ǿˎʵʻʸʷϟ [Ύφ ˅ϋ ΉΉΏ]. 

Ȍˇʷʴ ˍʹ˄˂ʽ˂ ʯʷʹʯʭˁʹˀʹ ʰ˄ʭˉ˘ˋˁ˘ ˅ʽ˂˄˂ˋʴˁˁ˝ ˖ ˇ ȱˁˆʴ˄ˁʴˆ ϛ ˅˃˘ʿʽˇʯʭˁˁ˘υ !R!Wc ϛ 
as far as I know ϛ ˁʭ˅ʽ˘ʿːʽʹ ˝ ʸˁʭ˜φ W98Ê ϛ I could be wrong ϛ ˝ ˀ˂ʷˇ ˃˂ˀʹʿ˝ˆʹ˅˝φ ˆʭʽ˂ʷ 
ˋʴ˄ʴʸ ʮʭʷʭˁˁ˝ ʴʽ˂ˁ˂ˀ˘˙ ˀ˘˅ˌ˝ ʳʿ˝ ʸʭʰ˂ʿ˂ʯʽ˘ʯφ ʳ˂ ˁʹˊ ˋʭ˅ˆ˂ ʯʳʭ˜ˆː˅˝ ʷˇ˄ˁʭʿ˘˅ˆʹυ 9k= ϛ 
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the Campaign for Nuclear Disarmament ϛ ȝˇˊ ʸʭ ˝ʳʴ˄ˁʴ ˄˂ʸʸʮ˄˂˖ˁˁ˝φ jeR ϛ multilateral 
nuclear force ϛ ʮʭʰʭˆ˂˅ˆ˂˄˂ˁˁ˘ ˝ʳʴ˄ˁ˘ ˅ʹʿʹφ R9¨! ϛ Foreign Corrupt Practices Act ϛ ȑʭʽ˂ˁ ˃˄˂ 
ʮ˂˄˂ˆːʮˇ ʸ ʽ˂˄ˇ˃ˌ˘˖˜ ˇ ʸ˂ʯˁ˘ˍˁː˂ʴʽ˂ˁ˂ˀ˘ˋˁ˘ʺ ʳ˘˝ʿːˁ˂˅ˆ˘φ TOS ϛ Terms of Service ϛ ˃ ʭ˄ʯʹʿʭ 
˅ʭʺˆˇϋ 

țʽ˄ʴˀˇ ˋʭ˅ˆʹˁˇ ˄˂ʸʳ˘ʿˇ ʰ˄ʭˉ˘ˋˁʹˊ ˅ʽ˂˄˂ˋʴˁː ˅ˆʭˁ˂ʯʿ˝ˆː ʭʮ˄ʴʯ˘ʭˌ˘˙ ʿʭˆʹˁ˅ːʽ˂ʰ˂ 
˃˂ˊ˂ʳʷʴˁˁ˝φ ˎ˂ ʯ ˅ˉʴ˄˘ ˇ˅ˁ˂ʰ˂ ˅˃˘ʿʽˇʯʭˁˁ˝ ʳʴʽ˂ʳˇ˜ˆː˅˝ ˝ʽ ʿʭˆʹˁ˅ːʽ˂˜φ ˆʭʽ ˘ ʭˁʰʿ˘ʺ˅ːʽ˂˜ 
ˀ˂ʯ˂˜ϑ ˆʭʽʹˀʹ ˖φ ˁʭ˃˄ʹʽʿʭʳυ đϋģϋ ϛ for example ϛ ˁʭ˃˄ʹʽʿʭʳ ϘđżđĻŘĶħ ģśñťħñϙφ ĉĢ. ϛ conferre 
ϛ ˃˂˄˘ʯˁ˜ʯʭˆʹ ϘĉŁĻŘñśđϙφ ŘϋĻϋ ϛ post meridiem ϛ ˃˂ʿˇʳʴˁː Ϙħļ ťĦđ ñĢťđśļŁŁļϙϋ 

ȱˁʽ˂ʿʹ ˃˄ʹ ˇˆʯ˂˄ʴˁˁ˘ ʰ˄ʭˉ˘ˋˁʹˊ ʭʮ˄ʴʯ˘ʭˆˇ˄ ˇ˅˘ˋʴˁʭ ˋʭ˅ˆʹˁʭ ˅ʿ˂ʯʭ ʸʭʸˁʭ˖ ʸˀ˘ˁφ 
Xmas ϒ Christmas ϒ ȓˎʮʩʥʸς 

ȥ˘ʽʭʯ˂˜ ˄ʹ˅˂˜ ˅ˇˋʭ˅ˁ˂˙ ʭˁʰʿ˘ʺ˅ːʽ˂˙ ˀ˂ʯʹ ˖ ʯʹʽ˂˄ʹ˅ˆʭˁˁ˝ ˘ˁ˘ˌ˘ʭʿ˘ʸˀ˘ʯφ ˎ˂ ˖ 
˅ʽ˂˄˂ˋʴˁʹˀʹ ˉ˂˄ˀʭˀʹ ˘ˀʴˁ ˆʭ ˃˄˘ʸʯʹˎ ʯ˘ʳ˂ˀʹˊ ʿ˜ʳʴʺυ George Bernard Shaw ϒ Ȃʭʸʺʩʭ 
ǽʪʺʷʣʺʩ Ȝʸʽ ϒ G.B.S., Herbert George Wells ϒ ǿʪʺʤʪʺʼ Ȃʭʸʺʩʭ Ȗʪʵʵʻ ϒ H.G. 

Ȟ˃ʴˌʹˉ˘ˋˁʹˀʹ ʭˁʰʿ˘ʺ˅ːʽʹˀʹ ʸ˄ʭʸʽʭˀʹ ˘ˁ˘ˌ˘ʭʿ˘ʸˀ˘ʯ ˖ ˆ˘φ ʯ ˝ʽʹˊ ˃ʴ˄ˍʹʺ ʴʿʴˀʴˁˆ ˖ 
ʿ˘ˆʴ˄˂˜φ ʭ ʳ˄ˇʰʹʺ ϛ ˃˂ʯˁʹˀ ˅ʿ˂ʯ˂ˀυ ! ϛ bomb ϛ atomic bomb ϛ ʭˆ˂ˀˁʭ ʮ˂ˀʮʭφ V ϛ bomb ϛ 
hydrogen bomb ϛ ʯ˂ʳˁʴʯʭ ʮ˂ˀʮʭϋ Ƞ ˅ʴˀʭˁˆʹˋˁʹˊ ʸʯϨ˝ʸʽʭˊ ˀ˘ʷ ʴʿʴˀʴˁˆʭˀʹ ʭʮ˄ʴʯ˘ʭˆˇ˄ 
ˁʴˀʭ˖ ˂ʳˁ˂˅ˆʭʺˁ˂˅ˆ˘φ ˆ˂ʺ ˅ʭˀʹʺ ʴʿʴˀʴˁˆ ˀ˂ʷʴ ʮˇˆʹ ʯʷʹʯʭˁʹʺ ʳʿ˝ ˃˂ʸˁʭˋʴˁˁ˝ ʭʮ˅˂ʿ˜ˆˁ˂ 
˄˘ʸˁʹˊ ˅ʿ˘ʯυ · ϛ boat (underwater boat ϛ ˃˘ʳʯ˂ʳˁʹʺ ˋ˂ʯʴˁϙφ Ó ϛ hour (zero ϛ hour ϛ ˋʭ˅ 
˃˂ˋʭˆʽˇϙϋ 

Ȇʮ˄ʴʯ˘ʭˆˇ˄ʹ ˂ˆ˄ʹˀˇ˜ˆː ˉʿʴʽ˅˘˙ ˃˄ʹ˅ʯ˘ʺˁ˂ʰ˂ ʯ˘ʳˀ˘ˁʽˇ ϘSϋWϋϨşφ ¨ϋpϋÊϋϨşϙφ ʭ ˆʭʽ˂ʷ 
˃ʭ˄ʭʳʹʰˀˇ ʳ˘˖˅ʿ˂ʯʭ ϘŁĴñŽşφ ŁĴñŽđčφ ŁĴñŽħļģϙϋ 

Țʭ ʳˇˀʽˇ Șϋ Ȉϋ Ȗˇʿːʰʭʯ˂˙ ϖΎφ ˅ϋ ΉΉΑϗφ ˝ʽ ˘ ˇ˅˘ ˘ˀʴˁˁʹʽʹφ ʭʮ˄ʴʯ˘ʭˆˇ˄ʹ ˀ˂ʷˁʭ 
ʯʹʽ˂˄ʹ˅ˆ˂ʯˇʯʭˆʹ ˇ ˝ʽ˂˅ˆ˘ ˂ʸˁʭˋʴˁˁ˝υ ·k źŁťđ ϛ h ˂ʿ˂˅ˇʯʭˁˁ˝ ʯ țțȚφ ´É ŘśŁģśñĻ ϛ ˃ ˄˂ʰ˄ʭˀʭ 
˃˂ ˆʴʿʴʮʭˋʴˁˁ˜ϋ ȱ˅ˁˇ˜ˆː ʭʮ˄ʴʯ˘ʭˆˇ˄ʹφ ˝ʽ˘ ˅ʽʿʭʳʭ˜ˆː˅˝ ʿʹˍʴ ʸ ˂ʳˁ˘˖˙ ʿ˘ˆʴ˄ʹφ ˉ˂˄ˀˇ˖ˆː˅˝ 
ˍʿ˝ˊ˂ˀ ˃˂ʳʯ˂˖ˁˁ˝υ ŘŘ ϛ pages ϛ ˅ˆ˂˄˘ˁʽʹφ ĶĶ ϛ lines ϛ ʿ˘ˁ˘˙φ ĉĉ ϛ chapters ϛ ʰʿʭʯʹφ j¯¯ Ϙj¯ϙ 
ϛ manuscripts (manuscript) ϛ ˄ˇʽ˂˃ʹ˅ʹϋ ȇ˘ʿːˍʭ ˋʭ˅ˆʹˁʭ ˆʭʽʹˊ ʭʮ˄ʴʯ˘ʭˆˇ˄ ˃˄ʹˆʭˀʭˁˁʭ 
ʯʹʳʭʯˁʹˋ˘ʺ ˆʭ ˃ʹ˅ʴˀˁ˘ʺ ˅˃˄ʭʯ˘ϋ Ƞˆʯ˂˄ʴˁˁ˝ ˀˁ˂ʷʹˁʹ ʯ˘ʳ ʭʮ˄ʴʯ˘ʭˆˇ˄ʹ ˋʹ ʸʭʰ˂ʿ˂ʯˁ˂˙ ʿ˘ˆʴ˄ʹφ 
ˎ˂ ʯʹ˅ˆˇ˃ʭ˖ ˇ ˄˂ʿ˘ ˘ˀʴˁˁʹʽʭφ ʸʭʮʴʸ˃ʴˋˇ˖ˆː˅˝ ʳ˂ʳʭʯʭˁˁ˝ˀ ˃˄˂˃ʹ˅ˁ˂˙ ş ˇ ʽ˘ˁˌ˘υ j¨ ϛ MPs. 
Ȍʿ˝ ˃˂ʸˁʭˋʴˁˁ˝ ˀˁ˂ʷʹˁʹ ʯ˘ʳ ˅ʽ˂˄˂ˋʴˁ˂˙ ˁʭʸʯʹ ˂ʳʹˁʹˌ˘ ʯʹˀ˘˄˜ʯʭˁˁ˝ ʯʹʽ˂˄ʹ˅ˆ˂ʯˇ˖ˆː˅˝ 
ˆʭ ˅ʭˀʭ ˉ˂˄ˀʭφ ˎ˂ ˘ ʯ ˂ʳˁʹˁ˘υ Ή Łś ΎΏ Ļħļφ Ή Łś ΊΈ ĶĈφ Ή Łś Ήΐ Ģťϋ ȟ˂ˀˇ ˀ˂ʷˁʭ ˃˘ʳʽ˄ʴ˅ʿʹˆʹφ ˎ˂ 
˘ˁ˘ˌ˘ʭʿ˘ʸˀʹ Ϙˁʴ ˀʴˁˍ ʸʭ ˘ˁˍ˘ ʯʹʳʹ ˅ʽ˂˄˂ˋʴˁːϙ ʸʮʴ˄˘ʰʭ˜ˆː ʯʭʿʴˁˆˁ˘˅ˆː ˃˄˂ˆ˂ˆʹ˃˘ʯϋ ȝ˘ʸˁʹˌ˝ 
ʳʹ˅ˆ˄ʹʮˇˌ˘˙ ˀ˂ʷʴ ʮˇˆʹ ˂ʮˇˀ˂ʯʿʴˁʭ ʿʹˍʴ ʸˀ˘ˁ˂˜ ʸˁʭˋʴˁˁ˝ Ϙʿʴʽ˅ʹˋˁ˂ʰ˂ ˋʹ ʿʴʽ˅ʹʽ˂ - 
ʰ˄ʭˀʭˆʹˋˁ˂ʰ˂ϙϋ  

ȧ˂ ˅ˆ˂˅ˇ˖ˆː˅˝ ʵʪʳʻʯˁʷʯˀ ʻʳʸʺʸˁʪʷˆν ˆ˂ ʸʭ ʯʹʸˁʭˋʴˁˁ˝ˀ ȘϋȈϋ Ȗˇʿːʰʭʯ˂˙ ϛ ˌʴ 
˅ʽ˂˄˂ˋʴˁˁ˝ ˇ ˅ˉʴ˄˘ ˇ˅ˁ˂ʰ˂ ˀ˂ʯʿʴˁˁ˝ϋ Ȉ˂ˁʹ ˀ˂ʷˇˆː ʮˇˆʹ ˃˄ʹ˅ˇˆˁ˘ˀʹ ˝ʽ ʯ ˇ˅ˁ˂ˀˇφ ˆʭʽ ˘ ˇ 
˃ʹ˅ːˀ˂ʯ˂ˀˇ ˅˃˘ʿʽˇʯʭˁˁ˘ϋ 

Șʴʽ˅ʹˋˁ˘ ˅ʽ˂˄˂ˋʴˁˁ˝ ˃˂ʳ˘ʿ˝˜ˆː˅˝ ˁʭ ʳʯʭ ˂˅ˁ˂ʯˁ˘ ˆʹ˃ʹυ ʭʮ˄ʴʯ˘ʭˆˇ˄ʹ ϘñĈĈśđźħñťħŁļϙ 
ˆʭ ˇ˅˘ˋʴˁˁ˝ ϘĉĶħŘŘħļģϙϋ 

Ȇʮ˄ʴʯ˘ʭˆˇ˄˂˜ ʸʭʸʯʹˋʭʺ ˁʭʸʹʯʭ˜ˆː ˃˄˂ˌʴ˅ ˅ˆʯ˂˄ʴˁˁ˝ ˅ʿ˂ʯʭ ʸ ˃ʴ˄ˍʹˊ ʿ˘ˆʴ˄ ˋʹ 
˅ʽʿʭʳ˘ʯ ʽ˂ˀ˃˂ˁʴˁˆ˘ʯ ˉ˄ʭʸʹ ˋʹ ˅ʽʿʭʳˁ˂ʰ˂ ˅ʿ˂ʯʭ ϖΎφ ˅ϋ ΉΉΓϗϋ Ȉ˂ˁʭφ ʯ ˅ʯ˂˜ ˋʴ˄ʰˇφ ˃˄ʴʳ˅ˆʭʯʿʴˁʭ 
˘ˁ˘ˌ˘ʭʿ˘ʸˀʭˀʹφ ˝ʽ˘ ˋʹˆʭ˜ˆː˅˝ ˝ʽ ˃˂˅ʿ˘ʳ˂ʯˁ˘˅ˆː ˃˂ˋʭˆʽ˂ʯʹˊ ʿ˘ˆʴ˄υ  
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BBC ϛ British Broadcasting Corporation ϛ ȇ˄ʹˆʭˁ˅ːʽʭ ˄ʭʳ˘˂ˀ˂ʯˁʭ ʽ˂˄˃˂˄ʭˌ˘˝φ 9W! ϛ 
Central Intelligence Agency ϛ ȥʴˁˆ˄ʭʿːˁʴ ˄˂ʸʯ˘ʳˇʯʭʿːˁʴ ˇ˃˄ʭʯʿ˘ˁˁ˝ ȞȦȆφ j´É ϛ Music 
Television ϛ ˀ ˇʸʹʽʭʿːˁʴ ˆʴʿʴʮʭˋʴˁˁ˝φ  

AAA ϛ Anti-Aircraft Artillery ϛ ˃˄˂ˆʹ˃˂ʯ˘ˆ˄˝ˁʭ ʭ˄ˆʹʿʴ˄˘˝φ  
EU ϛ European Union ϛ ȯʯ˄˂˃ʴʺ˅ːʽʹʺ Ȟ˂˜ʸφ  
MG ϛ Major General ϛ ʰʴˁʴ˄ʭʿ-ˀ ʭʺ˂˄φ  
SANE ϛ the Safeguards for a New Economy ϛ ʰʭ˄ʭˁˆ˘˙ ˎ˂ʳ˂ ˁ˂ʯ˂˙ ʴʽ˂ˁ˂ˀ˘ʽʹφ  
ȶʽ ˅ʯ˘ʳˋʭˆː ˅˃˂˅ˆʴ˄ʴʷʴˁˁ˝ ˁʭˇʽ˂ʯˌ˘ʯφ ˅ˆʯ˂˄ʴˁ˘ ˍʿ˝ˊ˂ˀ ˘ˁ˘ˌ˘ʭʿːˁ˂ʰ˂ ˅ʽ˂˄˂ˋʴˁˁ˝φ 

ʴʿʴˀʴˁˆʹ ˁʴ ʸʳʭˆˁ˘ ˅ʭˀ˂˅ˆ˘ʺˁ˂ ʯʹʽ˂ˁˇʯʭˆʹ ˄˂ʿː ʿʴʽ˅ʴˀ ˘ ˆ˂ˀˇ ˘˅ˁˇ˜ˆː ʿʹˍʴ ˇ ˅ʽʿʭʳ˘ 
ʭʮ˄ʴʯ˘ʭˆˇ˄ ˆʭ ˅ʽʿʭʳˁ˂˅ʽ˂˄˂ˋʴˁʹˊ ˅ʿ˘ʯϋ 

Țʭ ˄ˇʮʴʷ˘ ˆʹ˅˝ˋ˂ʿ˘ˆː ˆʴʿʴˉ˂ˁφ ˄ʭʳ˘˂φ ˆʴʿʴʮʭˋʴˁˁ˝φ ȱˁˆʴ˄ˁʴˆ ˘ ˀ˂ʮ˘ʿːˁʹʺ ʸʯϐ˝ʸ˂ʽ 
ʸˇˀ˂ʯʹʿʹ ˁʭʺʯʹˎˇ ˍʯʹʳʽ˘˅ˆː ˃˄˂ˊ˂ʳʷʴˁˁ˝ ˘ˁˉ˂˄ˀʭˌ˘˙φ ˎ˂ ʯʹʽʿʹʽʭʿ˂ ˃˄ʹ˅ʽ˂˄ʴˁˁ˝ 
ʸʭʰʭʿːˁ˂ʰ˂ ˆʴˀ˃ˇ ʷʹˆˆ˝ϋ ȑʭʰʭʿːˁʴ ˃˄ʭʰˁʴˁˁ˝ ʳ˂ ʴʽ˂ˁ˂ˀ˘˙ ˋʭ˅ˇ ˘ ʯ˘ʳ˃˂ʯ˘ʳˁ˂φ ˀ˂ʯˁʹˊ 
ʸʭ˅˂ʮ˘ʯφ ˃˄ʹʸʯʴʿ˂ ʳ˂ ʸˀ˘ˁʹ ˀʹ˅ʿʴˁˁ˝ϋ Ƞ ȞȦȆ ʯʹʳʭˁ˂ ˅ʿ˂ʯˁʹʽ ¯j¯ - ˀ˂ʯʹϋ Țʭ ˀ˂ʯˇ 
ˆʴʽ˅ˆ˂ʯʹˊ ˃˂ʯ˘ʳ˂ˀʿʴˁː ˃ʴ˄ʴʽʿʭʳʴˁ˂ ȇ˘ʮʿ˘˜ϋ Ȟ˂ˆˁ˘ ˅ʿ˘ʯ ˀʭ˜ˆː ¯j¯ - ɹ ʽʯ˘ʯʭʿʴˁˆφ ¯j¯ - ˀ ˂ʯʭ 
˅ˆʭʿʭ ʳ˄ˇʰ˂˜ ʳʿ˝ ˀ˘ʿːʺ˂ˁ˘ʯ ʿ˜ʳʴʺφ ˂˅˂ʮʿʹʯ˂ ʳʿ˝ ʭˁʰʿ˂ˀ˂ʯˁʹˊ ʽ˂˄ʹ˅ˆˇʯʭˋ˘ʯϋ Ȍ˂ 
˅ː˂ʰ˂ʳˁ˘ˍˁː˂ʰ˂ ʳˁ˝ ˌʴʺ ˅˃˂˅˘ʮ ˅˃˘ʿʽˇʯʭˁˁ˝ ˖ ˂ʳˁʹˀ ʸ ˁʭʺ˃˂ˍʹ˄ʴˁ˘ˍʹˊϋ Ȝ˂ʳ˘ʮˁʴ ˝ʯʹˎʴ 
˅˃˂˅ˆʴ˄˘ʰʭ˖ˆː˅˝ ˀʭʺʷʴ ˇ ʯ˅˘ˊ ʽ˄ʭ˙ˁʭˊφ ˁʭˌ˘˂ˁʭʿːˁʹˊ ˀ˂ʯʭˊφ ʭʿʴ ˂˅˂ʮʿʹʯ˂ ¯j¯ - 
˅ʽ˂˄˂ˋʴˁˁ˝ ˃˂ˍʹ˄ʴˁ˘ ʯ ȞȦȆϋ 

Țʴʸʯʭʷʭ˜ˋʹ ˁʭ ˆʴφ ˎ˂ ˘˅ˁˇ˜ˆː ʳ˂˅ʹˆː ˋʹ˅ʿʴˁˁ˘φ ˊ˂ˋʭ ˘ ˉ˄ʭʰˀʴˁˆʭ˄ˁ˘φ ʳ˂˅ʿ˘ʳʷʴˁˁ˝φ 
˃˄ʹ˅ʯ˝ˋʴˁ˘ ˃˄˂ʮʿʴˀʭˀ ¯j¯ - ˅ʽ˂˄˂ˋʴˁː ʯ ʭˁʰʿ˘ʺ˅ːʽ˘ʺ ˀ˂ʯ˘φ ˅ʽ˂˄˂ˋʴˁ˘ ʿʴʽ˅ʹˋˁ˘ ˂ʳʹˁʹˌ˘ 
ʳʭˁ˂ʰ˂ ʯʹʳˇ ʸʭʿʹˍʭ˜ˆː˅˝ ˇ ʮʭʰʭˆː˂ˊ ʯ˘ʳˁ˂ˍʴˁˁ˝ˊ ʸʭʰʭʳʽ˂˜ ʯ ʿ˘ˁʰʯ˘˅ˆʹˋˁ˂ˀˇ ˃ʿʭˁ˘φ 
˂˅ʽ˘ʿːʽʹ ˅ˆ˂˅˂ʯˁ˂ ˁʹˊ ʳ˂ʯ˂ʳʹˆː˅˝ ˄˂ʸʰʿ˝ʳʭˆʹ ˆʭʽ˘ ˉˇˁʳʭˀʴˁˆʭʿːˁ˘ ˃˄˂ʮʿʴˀʹ ˝ʽ 
˃˄˂ʮʿʴˀʭ ˅ˆ˄ˇʽˆˇ˄ʹ ˅ʿ˂ʯʭ ˆʭ ʺ˂ʰ˂ ʸˁʭˋʴˁˁ˝ϋ ȥ˘˖˜ ˅ʽʿʭʳˁ˘˅ˆ˜ ˃˂˝˅ˁ˜˖ˆː˅˝ ˅ˇ˃ʴ˄ʴˋʿʹʯ˘˅ˆː 
ʳˇˀ˂ʽφ ʭ ˋʭ˅˂ˀ ˘ ˅ˇ˃ʴ˄ʴˋʿʹʯʹʺ ˃˘ʳˊ˘ʳ ʳ˂ ˅ʽ˂˄˂ˋʴˁʹˊ ʿʴʽ˅ʹˋˁʹˊ ˂ʳʹˁʹˌːϋ  

ȝ˂ʸʰʿ˝ʳ ¯j¯ - ˅ʽ˂˄˂ˋʴˁː ˖ ʭʽˆˇʭʿːˁ˂˜ ˆʴˀ˂˜ ʳʿ˝ ʯʹʯˋʴˁˁ˝φ ˝ʽ˘ʺ ʯ ˂˅ˆʭˁˁ˘ʺ ˋʭ˅ 
˃˄ʹʳ˘ʿ˝˖ˆː˅˝ ˂˅˂ʮʿʹʯʭ ˇʯʭʰʭϋ 

Ȧʯʹʳʽʹʺ ˆʴˀ˃ ʷʹˆˆ˝φ ˝ʽʹʺφ ʯ ˅ʯ˂˜ ˋʴ˄ʰˇφ ʯʹˀʭʰʭ˖ ʯʹˁʹʽˁʴˁˁ˝ ˁ˂ʯʹˊ ˝ʯʹˎ ˀʭ˅˂ʯ˂˙ 
ˁ˂ˀ˘ˁʭˌ˘˙φ ˍʿ˝ˊ˂ˀ ˅ˆʯ˂˄ʴˁˁ˝ ˅ʽʿʭʳˁʹˊ ˁʭʸʯφ ˆʭ ˖ ˂˅ˁ˂ʯˁ˂˜ ˃˄ʹˋʹˁ˂˜ ʸʮ˘ʿːˍʴˁˁ˝ 
ʸ˄˂˅ˆʭˁˁ˝ ˅ʽ˂˄˂ˋʴˁː ʯ ˀ˂ʯ˘φ ˎ˂ ʯʹʽʿʹʽʭ˖ ʸ˄˂˅ˆʭˁˁ˝ ˂ʮ˅˝ʰˇ ˆʴʽ˅ˆˇϋ ȑʯ˘ʳ˅ʹ ˃˂ˍˇʽʹ ʸʭ˅˂ʮ˘ʯ 
ʭʳʴʽʯʭˆˁ˂ʰ˂ ˘ ʯ ˆ˂ʺ ʷʴ ˋʭ˅ ʴʽ˂ˁ˂ˀ˘ˋˁ˂ʰ˂ ˅˃˂˅˂ʮˇ ˃ʴ˄ʴʳʭˋ˘ ˘ˁˉ˂˄ˀʭˌ˘˙ϋ 

Țʭ ʳˇˀʽˇ șϋ ȱϋ ș˂˅ˆ˂ʯ˂ʰ˂ ϖΏφ c. 255], cː ˂ʰ˂ʳˁ˘ ¯j¯ - ʭʮ˄ʴʯ˘ʭˌ˘˝φ ˅ˆʭʿʭ ˀʭ˅˂ʯʹˀ 
˝ʯʹˎʴˀ ʯ ʮʭʰʭˆː˂ˊ ˀ˂ʯʭˊ ˆʭ ʯʹʽ˂˄ʹ˅ˆ˂ʯˇ˖ˆː˅˝ ʳʿ˝ ˃˂˃˂ʯˁʴˁˁ˝ ˅ʿ˂ʯˁʹʽ˘ʯφ ˎ˂ 
˂ʮ˅ʿˇʰ˂ʯˇ˜ˆː ˁʭʺ˄˘ʸˁ˂ˀʭˁ˘ˆˁ˘ˍ˘ ʰʭʿˇʸ˘ ʸˁʭˁːφ ʯ˂ˁʭ ʯʯʭʷʭ˖ˆː˅˝ ˂ʳˁʹˀ ʸ ˁʭʺʮ˘ʿːˍ 
˃˄˂ʳˇʽˆʹʯˁʹˊ ˅˃˂˅˂ʮ˘ʯ ˃˂˃˂ʯˁʴˁˁ˝ ˅ʿ˂ʯˁʹʽ˂ʯ˂ʰ˂ ˅ʽʿʭʳˇϋ Ȍʴˀ˂ˁ˅ˆ˄ˇ˜ˋʹ ˁʭ˝ʯˁ˘˅ˆː 
ʸʭʰʭʿːˁʹˊ ˃˄ʹˋʹˁ ˘ ˃˂ʳ˘ʮˁʹˊ ʸʭʽ˂ˁ˂ˀ˘˄ˁ˂˅ˆʴʺφ ˃˄˂ˌʴ˅ ¯j¯ - ʭʮ˄ʴʯ˘ʭˌ˘˙ ˍʹ˄˂ʽ˂ 
˄˂ʸʯʹʯʭ˖ˆː˅˝ ˇ ʯ˅˘ˊ ˀ ˂ʯʭˊϋ Țʭˇʽ˂ʯʴˌː ˆʭʽ˂ʷ ʸʭˇʯʭʷˇ˖φ ˎ˂ ˅ʽ˂˄˂ˋʴˁˁ˝φ ʳˇʷʴ ˃˂ˍʹ˄ʹʿʹ˅˝ 
ʯ ˇ˅ː˂ˀˇ ˅ʯ˘ˆ˘φ ʭʿʴ ˁʴ ˖ ˅˃ʴˌʹˉ˘ˋˁ˂˜ ˂˅˂ʮʿʹʯ˘˅ˆ˜ ˂ʽ˄ʴˀ˂˙ ˁʭˌ˘˙φ ˂ʽ˄ʴˀ˂˙ ˀ˂ʯʹϋ  

SMS - ʭʮ˄ʴʯ˘ʭˌ˘˝ ʯʿʭ˅ˆʹʯʭ ˁʴ ˆ˘ʿːʽʹ ʭˁʰʿ˘ʺ˅ːʽ˘ʺφ ʭʿʴ ʺ ˘ˁˍʹˀ ˀ˂ʯʭˀφ ˘ ˃˄ʹˋʹˁʹφ ˝ʽ˘ 
ʯʹʽʿʹʽʭ˜ˆː ˙˙ ˄˂ʸʯʹˆ˂ʽφ ˅ʿ˘ʳ ˍˇʽʭˆʹ ˁʴ ʯ ˂˅˂ʮʿʹʯ˂˅ˆ˝ˊ ˁʭˌ˘˂ˁʭʿːˁ˂˙ ˀ˂ʯʹ ʭʮ˂ 
ˁʭˌ˘˂ˁʭʿːˁ˂ʰ˂ ˀʹ˅ʿʴˁˁ˝φ ʭ ʯ ʸʭʰʭʿːˁʹˊ ʸʭʽ˂ˁʭˊ ˄˂ʸʯʹˆʽˇ ʿ˜ʳ˅ːʽ˂ʰ˂ ˅ˇ˅˃˘ʿː˅ˆʯʭφ 
˂˄ʰʭˁ˘ʸʭˌ˘˙ ʿ˜ʳ˅ːʽ˂˙ ˃ʭˀϐ˝ˆ˘ ˘ ˅˃˄ʹʺˁ˝ˆˆ˝ϋ 
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ȶʽ ʸʭʸˁʭˋʭ˖ Ȗϋ șϋ ȟ˘ˎʴˁʽ˂ ϖΐφ c. 350], ʣʤʺʪʥˎʣ˂ˎ˓ ϛ ̩ ʴ ˇˀ˂ʯˁʴ ˅ʽ˂˄˂ˋʴˁˁ˝φ ˇˆʯ˂˄ʴˁʴ 
ʸ ˃ʴ˄ˍʹˊ ʿ˘ˆʴ˄ ˅ʽ˂˄˂ˋˇʯʭˁʹˊ ˅ʿ˘ʯ ˆʭ ˃˄˂˝ʯʿ˝˖ˆː˅˝ ʯ ˄˘ʸˁʹˊ ˅ˆʹʿ˝ˊ ˀ˂ʯʹ ˘ ʯʹʳʭˊ 
ˀ˂ʯʿʴˁˁ˖ʯ˂˙ ʳ˘˝ʿːˁ˂˅ˆ˘φ ʯʹ˝ʯʿ˝˖ˆː˅˝ ʯ ˆʴʽ˅ˆʭˊ ˄˘ʸˁ˂ˀʭˁ˘ˆˁ˂ʰ˂ ˊʭ˄ʭʽˆʴ˄ˇυ ˄ʴʽʿʭˀˁʹˊ 
˂ʰ˂ʿ˂ˍʴˁˁ˝ˊφ ʰʭʸʴˆˁʹˊ ˅ˆʭˆˆ˝ˊφ ˁʭˇʽ˂ʯʹˊ ˘ ˃ˇʮʿ˘ˌʹ˅ˆʹˋˁʹˊ ˃˄ʭˌ˝ˊ ˘ ˁʭʯ˘ˆː ˇ ˊˇʳ˂ʷˁ˘ˊ 
ˆʯ˂˄ʭˊϋ Ȝ˄˂ˆʴ ˅ˇˋʭ˅ˁʹʺ ʳ˘ʿ˂ʯʹʺ ˅ʯ˘ˆ ʯ ˅ʹʿˇ ʭʽˆʹʯˁ˂ʰ˂ ʯ˃˄˂ʯʭʳʷʴˁˁ˝ ˁ˂ʯʹˊ 
˘ˁˉ˂˄ˀʭˌ˘ʺˁʹˊ ˆʴˊˁ˂ʿ˂ʰ˘ʺ ʯ˘ʳ˄˘ʸˁ˝˖ˆː˅˝ ˁʭʺʮ˘ʿːˍ ʭʽˆʹʯˁʹˀ ʯʹʽ˂˄ʹ˅ˆʭˁˁ˝ˀ ʭˁʰʿ˂ˀ˂ʯˁʹˊ 
˅ʽ˂˄˂ˋʴˁːφ ˎ˂ ˂ʮϐ˖ʽˆʹʯˁ˂ ʯʹˀʭʰʭ˖ ʽ˂˄ʴʽˆˁ˂ʰ˂ ˆ˄ʭʽˆˇʯʭˁˁ˝ ˊʭ˄ʭʽˆʴ˄ʹ˅ˆʹʽ ˅ʽ˂˄˂ˋʴˁː 
˅ˇˋʭ˅ˁ˂˙ ʭˁʰʿ˘ʺ˅ːʽ˂˙ ˀ˂ʯʹϋ 

ț˅˂ʮʿʹʯ˂ ˃˂ˆˇʷˁʹʺ ʯ˃ʿʹʯ ˁʭ ʸˀ˘˅ˆ ˘ ˅ˆ˄ˇʽˆˇ˄ˇ ¯j¯ - ˀ˂ʯʹφ ʸʯʹˋʭʺˁ˂ ʷφ ˁʭʳʭ˖ 
ȱˁˆʴ˄ˁʴˆϋ Ƞ ʯ˅ʴ˅ʯ˘ˆˁ˘ʺ ˀʴ˄ʴʷ˘ ˘˅ˁˇ˖ ˅ʯ˂˝ ʽˇʿːˆˇ˄ʭ ˅˃˘ʿʽˇʯʭˁˁ˝φ ʴˆʹʽʴˆ ϘļđťħŚŨđťťđϙφ 
˃ʴ˄˅˂ˁʭʷ˘ ϘĉŁĻŘŨťđś ģđđĴşφ ĻŁŨşđ ŘŁťñťŁđşφ şĉśđđļñģđśş Ϙñş ťđđļñģđśşϙφ ļđŻĈħđş ϘŁś ļŁŁĈşϙφ 
ťđĉĦļŁŘĦŁĈđşϙφ ˘φ ʸʯʹˋʭʺˁ˂ ʷφ ˀ˂ʯʭ ʭʮ˂ ȱˁˆʴ˄ˁʴˆ - ˅ʿʴˁʰφ ˝ʽʹʺ ˀʭ˖ ˅ʯ˂˜ ˆʴ˄ˀ˘ˁ˂ʿ˂ʰ˘˜ ˘ 
ˁʴ˂ʿ˂ʰ˘ʸˀʹϋ 

ȶʽ ʸʭʸˁʭˋʭ˖ ȟϋ ȱϋ Ȝʴˆ˄˂ʯʭ ϖΑφ cϋ ΉΊϗφ ʰ˂ʿ˂ʯˁʹʺ ˃˄ʹˁˌʹ˃ ¯j¯ - ˀ˂ʯʹ ϛ ˌʴ ˀʭʽ˅ʹˀˇˀ 
˘ˁˉ˂˄ˀʭˌ˘˙ ʸʭ ˀ˘ˁ˘ˀʭʿːˁˇ ʽ˘ʿːʽ˘˅ˆː ˇʳʭ˄˘ʯ ˃˂ ʽʿʭʯ˘ˍʭˊ - ʴʽ˂ˁ˂ˀ˘˝ ʸˇ˅ʹʿː ˘ ˋʭ˅ˇϋ ȑʯ˘ʳ˅ʹ 
˂˅ˁ˂ʯˁ˘ ˊʭ˄ʭʽˆʴ˄ʹ˅ˆʹʽʹ ¯j¯ - ˀ˂ʯʹ Ϙ¯j¯ - language, chatspeak, txt, txtspk, txt talk). 
ț˅ˁ˂ʯˁ˘ ˃˄ʭʯʹʿʭ ˂˄ˉ˂ʰ˄ʭˉ˘˙ ˆʭ ˃ˇˁʽˆˇʭˌ˘˙ ˘ʰˁ˂˄ˇ˜ˆː˅˝ϋ Țʭʺʮ˘ʿːˍ ˃˂ˍʹ˄ʴˁʹˀ ʸʭ˅˂ʮ˂ˀ 
˅ʽ˂˄˂ˋʴˁˁ˝ ˅ʿ˘ʯ ˇ ¯j¯ - ˀ˂ʯ˘ ˖ ʣʤʺʪʥˎʣʼʽʺʣ ˎ ʣʳʺʸʷˎʶς 

Ȇϋ Ȇϋ ȱ˂ˁ˘ˁ ϖΒφ cϋ ΊΎΏϗ ˃˄˂˃˂ˁˇ˖ ˆʭʽˇ ʽʿʭ˅ʹˉ˘ʽʭˌ˘˜ ¯j¯ - ˅ʽ˂˄˂ˋʴˁːυ  
ͻς ȑʩʷʣ ʤʽʳʥʣ ʣʤʸ ˂ʯʿʺʣ ʮʣʶˎʷ˒ˌ ˂ˎʵʪ ʻʵʸʥʸμ 
Țʭ˃˄ʹʽʿʭʳυ Ĉđ - Ĉ Ϙʮˇˆʹϙϑ ñťđ - Β Ϙ˙ʯϙϑ şđđ - ĉ Ϙʳʹʯʹˆʹ˅˝ϙϑ ĢŁś - Ύ Ϙˋ˂ˆʹ˄ʹϙϑ ñśđ - r; to / 

too -Ί Ϙʳʯʭϙϑ ŽŁŨ - Ũ Ϙˆʹϙϑ ŻĦŽ - Ž Ϙˋ˂ˀˇϙϑ ŽŁŨś ϒ ŽŁŨ ñśđ - Ũś Ϙˆʯ˘ʺϙϋ  
ͼς ȑʩʷʣ ʤʽʳʥʣ ʣʤʸ ˂ʯʿʺʣ ʮʣʶˎʷ˒ˌ ʻʳʵʣʩμ 
Țʭ˃˄ʹʽʿʭʳυ ñĉťħźñťđ - ñĉťħźΒ Ϙʭʽˆʹʯ˘ʸˇʯʭˆʹϙϑ ģśđñť - ģśΒ Ϙʯ˘ʳˀ˘ˁˁ˂ϙϑ Ļñťđ - m8 

Ϙˆ˂ʯʭ˄ʹˍϙϑ Ķñťđś - ĶΒś Ϙ˃˘ʸˁ˘ˍʴϙϑ ĈđĢŁśđ - ĈΎ Ϙʯ˃ʴ˄ʴʳφ ˃ʴ˄ʴʳϙϑ ťĦđśđĢŁśđ - ťĦđśđΎ Ϙˆ˂ˀˇϙϑ ťŁčñŽ - 
ΊčñŽ Ϙ˅ː˂ʰ˂ʳˁ˘ϙϑ Żñħť - ŻΒ Ϙ˃˂ˋʴʽʭʺϙϑ ťĦśđđşŁĻđ - Ό¯·j Ϙˆ˄˘ʺʽʭϙϑ Ħñťđ - VΒ Ϙˁʴˁʭʯʹʳ˘ˆʹϙϑ ļŁ 
one - kpΉ Ϙˁ˘ˊˆ˂ϙϑ ñļŽŁļđ - kAΉ Ϙˊˆ˂ - ˁʴʮˇʳːϙϑ forever - 4eva Ϙˁʭʸʭʯʷʳʹϙϋ 

ͽς ȇʶˎʷʣ ʮʷʣˁʪʷʷ˓ ʻʯʶʥʸʵˎʥμ 
Țʭ˃˄ʹʽʿʭʳυ ťŁļħģĦť - ΊkW´A Ϙ˅ː˂ʰ˂ʳˁ˘ ʯʯʴˋʴ˄˘ϙϑ ťĦñļĴş - ´Ë Ϙ˅˃ʭ˅ʹʮ˘ϙϑ ťŁčñŽ - 2dA 

Ϙ˅ː˂ʰ˂ʳˁ˘ϙϑ ʭččśđşş - ñččŽ Ϙʭʳ˄ʴ˅ʭϙϑ şñŽş - şđƄ Ϙ˅ʽʭʷʴϙϑ ŘśŁĈñĈĶŽ - ŘśŁĈƄ Ϙʺˀ˂ʯ˘˄ˁ˂ϙϋ 
;ς Ȕʳʸʺʸˁʪʷʷ˓ ʤʽʳʥ ˎ ʹʽʷʳʼʽʣ˂ˎʰʷʯˀ ʮʷʣʳˎʥμ 
Țʭ˃˄ʹʽʿʭʳυ ĈđťŻđđļ - ĈťŻ Ϙˀ˘ʷϙϑ ĈđĉñŨşđ - Ĉĉş Ϙʮ˂ϙϑ ŽŁŨś - Ì« Ϙˆʯ˘ʺϙϑ şŘđñĴ - SPK 

Ϙʰ˂ʯ˂˄ʹˆʹϙϑ ŘđŁŘĶđ - ¨¨e Ϙʿ˜ʳʹϙϑ ŘĶđñşđ - ¨e¯ Ϙʮˇʳː ʿʭ˅ʽʭϙϑ Ģśħđļč - Ģśļč Ϙʳ˄ˇʰϙϑ ĦŁĻđŻŁśĴ - 
ĦĻŻśĴ Ϙʳ˂ˀʭˍˁ˝ ˄˂ʮ˂ˆʭϙϑ Ļđşşñģđ - Ļşģ Ϙ˃˂ʯ˘ʳ˂ˀʿʴˁˁ˝ϙϑ Řđñĉđ - Řĉđ Ϙ˅ʯ˘ˆϙϑ ťđżť - ťżť Ϙˆʴʽ˅ˆϙϋ  

ȑ ʿ˘ˁʰʯ˘˅ˆʹˋˁ˂˙ ˆ˂ˋʽʹ ʸ˂˄ˇ ʳʿ˝ ¯j¯ - ˀ˂ʯʹ ˊʭ˄ʭʽˆʴ˄ˁ˂ ˄˝˅ˁʴ ʯʹʽ˂˄ʹ˅ˆʭˁˁ˝ 
˅ʽ˂˄˂ˋʴˁːφ ʸˁʴʯʭʰʭ ʳ˂ ˃˄ʭʯʹʿ ˃ˇˁʽˆˇʭˌ˘˙ ˆʭ ˂˄ˉ˂ʰ˄ʭˉ˘˙φ ˃˂ʰ˄˘ˍˁ˂˅ˆ˘ ʯ ˉ˂ˁʴˆʹˌ˘φ 
ˁʴˀ˂ʷʿʹʯ˘˅ˆː ʯʹʽ˂˄ʹ˅ˆʭˁˁ˝ ˅ʽʿʭʳˁʹˊ ʰ˄ʭˀʭˆʹˋˁʹˊ ʽ˂ˁ˅ˆ˄ˇʽˌ˘ʺϋ Ȝʴʳʭʰ˂ʰʹ ˅ˆˇ˄ʮ˂ʯʭˁ˘ 
˅ˉ˂˄ˀ˂ʯʭˁʹˀ ˃˂ʿ˂ʷʴˁˁ˝ˀ ˘ ˁʭ˃˂ʿ˝ʰʭ˜ˆː ˁʭ ʯʹʽ˂˄˘ˁʴˁˁ˘ ˆʴʽ˅ˆ˂ʯʹˊ ˃˂ʯ˘ʳ˂ˀʿʴˁː ˁʭ 
ʽ˂˄ʹ˅ˆː ʸʮʴ˄ʴʷʴˁˁ˝ ˀ˂ʯʹϋ 

ȑʰ˘ʳˁ˂ ʸ ʳ˂˅ʿ˘ʳʷʴˁˁ˝ˀ ʭˀʴ˄ʹʽʭˁ˅ːʽ˂ʰ˂ ˃˅ʹˊ˂ʿ˂ʰʭ ȇϋ Ȇʿːʮʴ˄ˆʭ ϖΓφ cϋ ΊΌϗφ ʯʷʴ ʳʭʯˁ˂ 
ʯʹʯˋʭ˖ˆː˅˝ Ϡ¯j¯ - ˃ ˅ʹˊ˂ʿ˂ʰ˘˝ϡφ ʯ˘ʳʮˇʯʭ˖ˆː˅˝ ˉ˂˄ˀˇʯʭˁˁ˝ ˇˀ˂ʯˁ˂˙ Ϡ¯j¯ - y ʭʿʴʷˁ˂˅ˆ˘ϡφ ˝ʽʭ 
˃˂ˋʹˁʭ˖ ʸϐ˝ʯʿ˝ˆʹ˅˝φ ˝ʽˎ˂ ʿ˜ʳʹˁʭ ʯ˘ʳ˃˄ʭʯʿ˝˖ ʮ˘ʿːˍʴ ˃ϐ˝ˆʹ ˃˂ʯ˘ʳ˂ˀʿʴˁː ʸʭ ˂ʳʹˁ ʳʴˁːϋ 
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Ș˜ʳʹ ʸʭʯʷʳʹ ˀ˄˘˝ʿʹ ˅ˆʯ˂˄ʹˆʹ ˖ʳʹˁˇ ˀ˂ʯˇφ ˝ʽʭ ʮ ˂ʮϐ˖ʳˁʭʿʭ ʯ˅˘ ʽ˄ʭ˙ˁʹ ˘ ˁʭ˄˂ʳʹϋ 
Ȟː˂ʰ˂ʳˁ˘ ˁʭ ˌ˜ ˄˂ʿː ˃˄ʴˆʴˁʳˇ˖ ¯j¯ - ˀ˂ʯʭφ ˝ʽʭ ˅ˉ˂˄ˀˇʯʭʿʭ˅˝ ˁʭ ˂˅ˁ˂ʯ˘ ˅ʽ˂˄˂ˋʴˁː ˘ 
ˇˀ˂ʯˁʹˊ ˃˂ʸˁʭˋʴˁːφ ʭʽˆʹʯˁ˂ ʯʹʽ˂˄ʹ˅ˆ˂ʯˇ˜ˆː˅˝ ʳʿ˝ ˃ʴ˄ʴʳʭˋ˘ ʽ˂˄˂ˆʽʹˊ ˆʴʽ˅ˆ˂ʯʹˊ 
˃˂ʯ˘ʳ˂ˀʿʴˁːϋ Ȝ˄˂ʰˁ˂ʸʹ ʯˋʴˁʹˊ ˃˄˂ ˍʹ˄˂ʽʴ ˃˂ˍʹ˄ʴˁˁ˝ ¯j¯ - ˀ˂ʯʹ ˁʴ ˃˘ʳˆʯʴ˄ʳʹʿʹ˅˝υ 
˂ˆ˄ʹˀʭʯˍʹ ˅ʯ˘ʺ ˄˂ʸʯʹˆ˂ʽ ˇ ˅˂ˌ˘ʭʿːˁ˂ - ˃˂ʮˇˆ˂ʯ˘ʺ ˅ˉʴ˄˘φ ʯ˂ˁʭ ˁʴ ʮˇʿʭ ʯʹʸˁʭˁ˂˜ ˇ ʳ˘ʿ˂ʯʹˊ 
ʽ˂ʿʭˊφ ˁʴ ˅ˆʭʿʭ ˀ˂ʯ˂˜ ʳ˘ʿ˂ʯ˂ʰ˂ ˅˃˘ʿʽˇʯʭˁˁ˝ϋ Ȝʴ˄ˍ ʸʭ ʯ˅ʴφ ¯j¯ - ˀ˂ʯˇ ˅ʿ˘ʳ ˄˂ʸʰʿ˝ʳʭˆʹ ˁʴ 
ˆ˘ʿːʽʹ ˝ʽ ʴʿʴˀʴˁˆ ˀ˂ʿ˂ʳ˘ʷˁ˂˙ ˅ˇʮʽˇʿːˆˇ˄ʹφ ʭʿʴ ˘ ˝ʽ ˃˂˃ˇʿ˝˄ˁʹʺ ˘ˁ˅ˆ˄ˇˀʴˁˆ ˅˃˘ʿʽˇʯʭˁˁ˝φ 
ˎ˂ ʳ˂ʸʯ˂ʿ˝˖ ʸˁ˝ˆʹ ˃˄˂ʮʿʴˀˇ ˘˅ˁˇʯʭˁˁ˝ ʯ ˀ˂ʯˁ˂ˀˇ ˃˄˂˅ˆ˂˄˘ ˘ ˅ʿˇʰˇ˖ ˅ʯ˂˖˄˘ʳˁʹˀ ʳʷʴ˄ʴʿ˂ˀ 
˃˂˃˂ʯˁʴˁˁ˝ ʿʴʽ˅ʹʽʹ ˀ˂ʯʹϋ 

Ȉʹ˅ˁ˂ʯʽʹϋ Țʴʸʯʭʷʭ˜ˋʹ ˁʭ ˅ˇ˃ʴ˄ʴˋʿʹʯ˘˅ˆː ˆ˂ˋ˂ʽ ʸ˂˄ˇφ ¯j¯ - ˀ˂ʯʭ ϛ ˌʴ ˋʭ˅ˆʹˁʭ 
ˀʭ˅˂ʯ˂˙ ʽˇʿːˆˇ˄ʹ ˘ ʯʹˀʭʰʭ˖ ˆʴ˂˄ʴˆʹˋˁ˂ʰ˂ ˂˅ˀʹ˅ʿʴˁˁ˝ ʸ ʮ˂ʽˇ ˘ ˉ˘ʿ˂ʿ˂ʰ˘ʯφ ˘ ˃˅ʹˊ˂ʿ˂ʰ˘ʯ ʳʿ˝ 
ˆ˂ʰ˂φ ˎ˂ʮ ʸˀʴˁˍʹˆʹ ʺ˂ʰ˂ ˁʴʰʭˆʹʯˁʹʺ ʯ˃ʿʹʯ ˁʭ ˆ˄ʭʳʹˌ˘ʺˁˇ ˀ˂ʯˇ ˘ ˁʭ ˉ˂˄ˀˇʯʭˁˁ˝ 
˂˅˂ʮʹ˅ˆ˂˅ˆ˘ ˃˘ʳʿ˘ˆʽʭϋ 

Ȍ˂˅ʿ˘ʳʹʯˍʹ ʸʭ˅˂ʮʹ ʭʳʴʽʯʭˆˁ˂ʰ˂ ˘ ʯ ˆ˂ʺ ʷʴ ˋʭ˅ ʴʽ˂ˁ˂ˀ˘ˋˁ˂ʰ˂ ˅˃˂˅˂ʮˇ ˃ʴ˄ʴʳʭˋ˘ 
˘ˁˉ˂˄ˀʭˌ˘˙ ˇ SMS - ˃˂ʯ˘ʳ˂ˀʿʴˁˁ˝ˊφ ˀʹ ʳ˘ʺˍʿʹ ʯʹ˅ˁ˂ʯʽˇφ ˎ˂ SMS - ʭʮ˄ʴʯ˘ʭˌ˘˝ ˅ˆʭʿʭ 
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ANALYSIS OF FLUORAPATITE BEHAVIOUR UNDER DIFFERENT CONDITIONS 
 
Annotation. The article deals with the influence of the main technological factors on 

the extraction of phosphorus pentaoxide in alkali-silicate-phosphate solution, as well as the 
optimal process conditions to achieve the degree of phosphorus extraction. The synthesis of 
wollastonite based on fluorapatite under thermolytic conditions was carried out. The paper 
also presents the results of X-ray phase, thermographic, crystallographic and IR spectroscopic 
analyses confirming the thermal treatment of calcium hydrosilicate and the formation of 
wollastonite and melilite, which contributes to the improvement of technological processes of 
phosphorus ore processing. 

Keywords: phosphorites, fluorocarbonatapatite, degree of desulfurisation, 
wollastonite. 

 
Ǽʤʯʵʳʣʻʸʥʣ Ȕʣʷʩʽʦʣ˃ ȑʺˈʷʤʣʪʥʷʣν ǽʽʦʽʤʣʪʥʣ ǿʽʵˆʷʣʺ ȑʻʹʣʷʣʳʽʷʸʥʷʣν  

Ȍʣʵʯʶʸʵʩʯʷʣ Ȏʣʰʵʣ ȏʣʽʼʪʷʸʥʷʣν Ȝʣʯˀʸʥʣ Ȇʣʷʣʼ ȃʺʪʭʯʷʸʥʷʣ 
Ǽʵʶʣʼʯʷʻʳʯʰ ȕʪˀʷʸʵʸʦʯˁʪʻʳʯʰ Ȗʷʯʥʪʺʻʯʼʪʼ  

ώǼʵʶʣʼˈν Ȍʣʮʣˀʻʼʣʷϐ  
 

ǼȐǼȎȈȇ ȒȑǾȃȂȃȐȈȬ ȘȕȑȓǼȒǼȕȈȕǼ Ǿ ȓǼȇȎȈȚȐȡș ȖȔȎȑǾȈȬș 
 

Ǽʷʷʸʼʣ˂ʯ˓ς Ǿ ʻʼʣʼˆʪ ʺʣʻʻʶʣʼʺʯʥʣʪʼʻ˓ ʥʵʯ˓ʷʯʪ ʸʻʷʸʥʷˈˀ ʼʪˀʷʸʵʸʦʯˁʪʻʳʯˀ 
ʿʣʳʼʸʺʸʥ ʷʣ ʯʮʥʵʪˁʪʷʯʪ ʹʪʷʼʣʸʳʻʯʩʣ ʿʸʻʿʸʺʣ ʥ ˄ʪʵʸˁʷʸ-ʻʯʵʯʳʣʼʷʸ-ʿʸʻʿʣʼʷˈʰ 
ʺʣʻʼʥʸʺν ʣ ʼʣʳʭʪ ʸʹʼʯʶʣʵˆʷˈʪ ʽʻʵʸʥʯ˓ ʹʺʸ˂ʪʻʻʣν ʹʸʮʥʸʵ˓˒˄ʯʪ ʩʸʻʼʯˁˆ ʻʼʪʹʪʷʯ 
ʯʮʥʵʪˁʪʷʯ˓ ʿʸʻʿʸʺʣς Ȓʺʸʥʪʩʪʷ ʻʯʷʼʪʮ ʥʸʵʵʣʻʼʸʷʯʼʣ ʷʣ ʸʻʷʸʥʪ ʿʼʸʺʣʹʣʼʯʼʣ ʥ 
ʼʪʺʶʸʵʯʼʯˁʪʻʳʯˀ ʽʻʵʸʥʯ˓ˀ. Ǿ ʻʼʣʼˆʪ ʼʣʳʭʪ ʹʺʪʩʻʼʣʥʵʪʷˈ ʺʪʮʽʵˆʼʣʼˈ ʺʪʷʼʦʪʷʸʿʣʮʸʥʸʦʸν 
ʼʪʺʶʸʦʺʣʿʯˁʪʻʳʸʦʸν ʳʺʯʻʼʣʵʵʸʸʹʼʯˁʪʻʳʸʦʸ ʯ ȈȌ ʻʹʪʳʼʺʸʻʳʸʹʯˁʪʻʳʸʦʸ ʣʷʣʵʯʮʣν 
ʹʸʩʼʥʪʺʭʩʣ˒˄ʯʪ ʼʪʺʶʯˁʪʻʳʽ˒ ʸʤʺʣʤʸʼʳʽ ʦʯʩʺʸʻʯʵʯʳʣʼʣ ʳʣʵˆ˂ʯ˓ ʯ ʸʤʺʣʮʸʥʣʷʯʪ 
ʥʸʵʵʣʻʼʸʷʯʼʣ ʯ ʶʪʵʯʵʯʼʣν ˁʼʸ ʻʹʸʻʸʤʻʼʥʽʪʼ ʽʵʽˁ˃ʪʷʯ˒ ʼʪˀʷʸʵʸʦʯˁʪʻʳʯˀ ʹʺʸ˂ʪʻʻʸʥ 
ʹʪʺʪʺʣʤʸʼʳʯ ʿʸʻʿʸʺʷˈˀ ʺʽʩς 

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ʿʸʻʿʸʺʯʼˈν ʿʼʸʺʳʣʺʤʸʷʣʼʣʹʣʼʯʼν ʻʼʪʹʪʷˆ ʸʤʪʻʿ ʼʸʺʯʥʣʷʯ˓, 
ʥʸʵʣʻʼʸʷʯʼ. 
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Currently, there are more than 20 major phosphorite-bearing basins, which account for 
about 95% of the world's phosphate production. One of the largest deposits in the Aktobe 
group is the Chilisai phosphorites, which are classified as sandstone-type phosphorites [1]. 
Phosphorites of the Aktobe group of deposits are rather poor (less than 18% of phosphorus 
pentaoxide) sandy-type yolk phosphorites (more than 30% SiO2) with rather large total 
reserves. Phosphorites of this deposit are predominantly sandy, with reduced phosphorus 
content. The concentrate after primary enrichment contains 15-18% P2O5. For the study we took 
phosphorite of Bogdanovsky site after primary enrichment of the following mineralogical 
composition phosphate matter 48%, quartz-26%, glauconite - 6-7%, limonite - 2-3%, calcite - 
0.8%, gypsum - 0.6%. Metamorphosed difference of light yellow colour was used in the 
experiment. Chemical composition of phosphorite (wt.%): ȝ2ț5-15,9; Caț-29,8; SiO-31,7; Al2ț3-
2,6; F-2,4; C-0,8; Fe2O3-1,2; LOI 8,8.  

The influence of the main technological factors on the degree of phosphorus 
pentaoxide extraction into alkali-silicate-phosphate solution (sodium oxide concentration, 
process temperature, duration of autoclave treatment, silicon module) was investigated. Before 
conducting systematic experiments on autoclave decomposition of phosphorite, a series of 
experiments on garnissage build-up were set up. For this purpose, Na2pσ9ñpσΊ¯ħp şŽļťĦđşħş 
was carried out in autoclaves under optimal conditions. Under these conditions, a garnissage 
film of sodium-calcium silicate is formed on the autoclave walls.  

The optimum conditions of autoclave process were determined at the ratio of liquid to 
solid (L:S) equal to 8:13, temperature 260-ΊΑΈО9ϑ čŨśñťħŁļ - 55-65 minutes; sodium oxide 
concentration 330-340g/l; silicon module 3.0. The degree of phosphorus extraction into 
solution was 96-97%. The interaction in the system from natural phosphorite minerals on 
desulfurisation was studied by simplex-lattice planning method [2]. Fluorapatite-quartz-
dolomite system was studied [3].  

 Under these conditions fluorine is not removed from the crystal lattice and 
fluorapatite. The construction of composition-property diagrams of multicomponent systems 
is associated with a large amount of experimental work. Such systems can be studied by the 
simplex lattice method: the composition of a q-dimensional system is given by (q-n) - 
dimensional simplex and the function describing the influence of composition on the system 
property can be expressed by a polynomial of some degree from the values of independent 
variables X, X2... Xp, where Xp is the quantity of the n-th component in the mixture. The 
normalisation of the sum of independent variables ×Xn=1 is accepted. In the system under 
consideration, the parameter under study (degree of dephosphorisation) depends on the 
composition of the mixture, but not on its quantity. A planning matrix is drawn up in which the 
independent variables X1, X2...Xn represent the content of the system components. For the 
studied 3-component system, a fourth degree model was found. As a result of the experiments, 
the values of the degree of de-fluoridation with a step of 5% were obtained for the isothermal 
şđĉťħŁļ ŁĢ ΐΓΈО9ϋ Wļ ťĦħş şŽşťđĻφ ťĦđ ŁŨťŘŨť ŘñśñĻđťđś - degree of decofluoridation is applied 
depending on the ratio of the constituents of the system. The highest fluorine removal is 
ŁĈşđśźđč ħļ ťĦđ ϧĢĶŨŁśŁŘñŘťħťđ ĉŁśļđśϨϋ 

The degree of decofluorination slightly decreases with increasing quartz and dolomite 
content, and in the binary system quartz-dolomite fluorine removal is not observed. The highest 
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degree of decofluorination was found at the ratio X1:X2:X3=85:10:5 (%). This can be explained 
by the interaction in the phosphate-silicate-carbonate system. The presence of quartz in the 
system favours the decofluorination under thermolytic conditions.  

The interaction in the system of natural minerals - fluorapatite - quartz - sodium silicate 
ϘħşŁťĦđśĻñĶ şđĉťħŁļ ΉΈΈΈО9ϙ Żñş şťŨčħđč ĈŽ ťĦđ şħĻŘĶđż - lattice planning method. Interaction 
in complex mineral systems, raw material mixtures in non-equilibrium conditions is most 
acceptable to study by the simplex lattice method: the composition of q - dimensional system 
is given by (q-n)-dimensional simplex and the function describing the influence of composition 
on the system property can be expressed by the linomial of some degree from the values of 
independent variables X1, X2...... Xn, where Xn is the amount of the n-th component in the 
mixture. The normalisation of the sum of independent variables ×Xn=1 is accepted. In the 
system under consideration, the parameter under study (degree of de-fluoridation and P2O5 
extraction) depends on the mixture composition, but not on its quantity. In this system, the 
output parameter - the degree of de-fluoridation and the degree of P2O5 extraction, is applied 
depending on the ratio of components that make up the system. Diagrammatic analysis showed 
ťĦñť ťĦđ čđģśđđ ŁĢ čđĉŁĢĶŨŁśħčñťħŁļ ļñťŨśñĶĶŽ ħļĉśđñşđş ñĶŁļģ ťĦđ ϧĢĶŨŁśñŘñťħťđ ĉŁśļđśϨϋ 

The regularity of decrease of the studied parameter with increase of quartz and sodium 
silicate content was revealed. The highest degree was found at the ratio ȣ1:ȣ2:X3=87:8:7 (%). 
This can be explained by the interaction in the system between the components. Apparently, 
the presence of silicate components favours the formation of phosphosilicates of variable 
composition at the contact boundary between fluorapatite and quartz. Phase analysis with 
identification of individual compounds was performed at the control points. A noticeable 
amount of fluorocarbonapatite with defective structure is found mainly in the area containing 
more than 80% of fluorapatite.  

Volastonite was synthesised on the basis of fluorapatite. Under thermolytic conditions 
in the system CaSiO3-Ca10(PO4)6F-Ca2 (Al,Mg,Si)S2O7 ñť ΉΉΈΈОȞ. The calcined calcium oxide 
(98.7% CaO), anhydrous silicic acid (98.8%SiO2), phosphorus pentaoxide was introduced in 
the form of tricalcium phosphate, fluorine - in the form of calcium fluoride of b.d.a. grade were 
used as starting materials. The chemical and phase composition of slag was studied in advance. 
Electrothermophosphorus slag, formed in the process of phosphorus ignition in the bath of 
electrothermal furnace, is a complex polycomponent material. The slag components are mainly 
represented by calcium monosilicate, fluorapatite and melilite. The ratio of components 
corresponded to the phase analysis of slag - CaSiO3-Ca10(PO4)6F-Ca2 (Al,Mg,Si)S2O7 in per cent: 
80:10:10.  

Crystallooptic analysis showed that the initial phosphate slag includes a phase which 
is a partially crystallised tobermorite gel with an average light refractive index Ὥaverage value=1.620 
+ 0.003, which constitutes about 90% of the sample mass. Grey-white crystals of wollastonite 
of tabular habitus with refractive indices Ὥaverage value=1.640+0.003; Ὥaverage value =1.615+0.003 were 
also found. In addition, colourless fibrous crystals of calcium hydrosilicate (0.8:1.5) CaO 
SiO2(0,5:2,5)H20 [CSH(I] with refractive indices Ὥaverage value=1.610+0.003; Ὥaverage 

value=1.490+0.003 were found.  
The IR absorption spectra of the original sample of granulated phosphorus slag are 

observed at (cm-1): 460, 480, 520, 610, 635, 680, 750, 900, 930, 980, 1030, 1080, 1150. Three 
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weak lines are observed in the powder XRD of the original phosphorus slag sample with d/n m: 
3,02; 2,80 and 1,85. It is known that these lines are characteristic for both CSH(I) hydrosilicate 
and C2SH=(1,5-2,0) CaOSiO2(1-4)H2O hydrosilicate. But on the obtained DTA curve of the 
ħļźđşťħģñťđč şĶñģ ťĦđśđ ħş ñļ đżŁđĢĢđĉť ñť ΌΉΈО9φ ĉorresponding to the transition of the 
dehydration product of calcium hydroxyapatite Ȟʭț.Ț20(I) to wollastonite. 

Thus, the data of X-ray phase, thermographic, crystallographic and IR spectroscopic 
analyses have shown that in the initial moistened powder of granulated phosphate slag the 
prevailing phase is represented by weakly crystallised tobermorite-like calcium hydrosilicate 
CSH(I) with variable Ca/Si ratio (less than 1.5) and variable amount of water. This is confirmed 
by the results of thermochemical treatment of phosphate slag in a shaft furnace with gas 
distribution grids: in the process of firing dehydration of CSH(I) hydrosilicate leads to the 
formation of wollastonite in the final products. Comparative data for wollastonite, melilite, 
pseudowollastonite and fluorapatite are shown. From the data of X-ray diffraction analysis it 
follows that the main compound of the ɼ-CaSiO3 firing product is wollastonite, the content of 
melilite Ca(Al,Mg,Si)Si2O7, an intermediate member of the isomorphic series-helenite 
2CaOAl2O3; SiO2, and ockermanite 2CaO.MgO2SiO2 is noticeable.  

IR absorption spectra of the annealed product observed at (cm-1): 407, 455, 480, 500, 
520, 570, 610, 650, 685, 860, 915, 945, 975, 1040, 1100, are characteristic of a mixture of 
wollastonite with melilite. According to literature data wollastonite and melilite are formed 
during thermal treatment of tobermorite-ťŽŘđ ĉñĶĉħŨĻ ĦŽčśŁşħĶħĉñťđ ñť ΓΈΈО9 ñļč ĦħģĦđśϋ ´Ħđ 
analysis of chemical composition and intensities of main lines and mass X-ray absorption 
coefficients of wollastonite and melilite shows that wollastonite is present in the product of 
phosphorus slag roasting 

 Statistical analysis of a number of samples of roasting products by mass spectrometer 
showed that on average the chemical composition of the obtained product is as follows (wt.%): 
SiO2 ϛ 45,7-46,0; CaO ϛ 45,0-45,5; MgO ϛ3,2-3,8; P2O5 ϛ 2,0-2,3; Fe2O3 ϛ 0,10-0,15; MnO ϛ 0,21-
0,23; TiO2 ϛ 0,16-0,17; Na2ț ϛ 0,2; K2ț ϛ 0,2-0,4; Al2O3, - 0,15-1,17. 
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SECTION: SCIENCE OF LAW  
 
 
 
ȠȌȖ ΌΎΑϋΑΒ 

șʭˊʭˀʮʴˆʷʭˁ˂ʯʭ Ȇʺʰˇʿ ȟˇʿʴʰʴˁ˂ʯˁʭ 
Ȇʽʭʳʴˀʹ˝ ʰ˄ʭʷʳʭˁ˅ʽ˂ʺ ʭʯʹʭˌʹʹ 

ϘȆʿˀʭˆ˒φ Ȗʭʸʭˊ˅ˆʭˁϙ 
 

ȝțȘȩ șțȘțȌȍȐȒ Ȉ ȜȝțȟȒȈțȌȍȓȞȟȈȒȒ ȖțȝȝȠȜȥȒȒ 
 

Ǽʷʷʸʼʣ˂ʯ˓. Ǿ ʻʸʥʺʪʶʪʷʷʸʶ ʶʯʺʪ ʸʻʼʺʸ ʻʼʸʯʼ ʥʸʹʺʸʻ ʸ ʳʸʺʺʽʹ˂ʯʯ ʥ ʦʸʻʽʩʣʺʻʼʥʪς 
ȃʪ ʺʣʮʥʯʼʯ˒ ʻʹʸʻʸʤʻʼʥʽ˒ʼ ʶʷʸʭʪʻʼʥʸ ʿʣʳʼʸʺʸʥμ ʶʪʷʼʣʵʯʼʪʼν ʷʪʻʸʥʪʺ˃ʪʷʻʼʥʸ ʮʣʳʸʷʣν 
ʷʯʮʳʯʪ ʮʣʺʣʤʸʼʷˈʪ ʹʵʣʼˈ ʯ ʼςʩς Ȍʸʺʺʽʹ˂ʯ˓ ʷʪʦʣʼʯʥʷʸ ʥʵʯ˓ʪʼ ʷʣ ʦʸʻʽʩʣʺʻʼʥʸν 
ʮʣʩʪʺʭʯʥʣ˓ ʪʦʸ ʺʣʮʥʯʼʯʪν ʹʸʷʯʭʣ˓ ʣʥʼʸʺʯʼʪʼ ʻʼʺʣʷˈ ʷʣ ʶʯʺʸʥʸʶ ʽʺʸʥʷʪς ǿʵʣʥʷˈʰ 
ʶʪʼʸʩ ʤʸʺˆʤˈ ʻ ʩʣʷʷʸʰ ʹʺʸʤʵʪʶʸʰ ϒ ʿ ʸʺʶʯʺʸʥʣʷʯʪ ʣʷʼʯʳʸʺʺʽʹ˂ʯʸʷʷʸʰ ʳʽʵˆʼʽʺˈς  

Ȍʵ˒ˁʪʥˈʪ ʻʵʸʥʣμ ʳʸʺʺʽʹ˂ʯ˓ν ʻʪʶˆ˓ν ʥʸʻʹʯʼʣʷʯʪν ʣʷʼʯʳʸʺʺʽʹ˂ʯʸʷʷʣ˓ ʳʽʵˆʼʽʺʣν 
ʻʼʺʣʼʪʦʯ˓ς 

 
Ǽˡʩʣʼʹʣς ȶʣʮˎʺʦˎ ˻ ʵʪʶʩʪ ʶʪʶʵʪʳʪʼʼʪʦˎ ʻˈʤʣʰʵʣʻ ʭʪʶ˝ʸʺʵˈ ̋̓ ʽʺʣʵˈ ʶ˻ʻʪʵʪ ̃ʼʳˎʺ 

ʤʸʵˈʹ ʼ˨ʺς ȑʷˈˡ ʩʣʶʽˈʷʣ ʳ̃ʹʼʪʦʪʷ ʿʣʳʼʸʺʵʣʺ ˈ˝ʹʣʵ ʪʼʪʩˎμ ʶʪʷʼʣʵʯʼʪʼν ʮʣˡʷˈˡ 
ʭʪʼˎʵʶʪʦʪʷʩˎʦˎν ʭʣʵʣ˝ˈʷˈˡ ʼ̃ʶʪʷʩˎʦˎ ʭ˻ʷʪ ʼςʤς ʻˈʤʣʰʵʣʻ ʭʪʶ˝ʸʺʵˈ˝ ʶʪʶʵʪʳʪʼʼˎˡ 
ʩʣʶʽˈʷʣ ʳʪʺˎ ˻ʻʪʺˎʷ ʼʯʦˎʮʪʩˎν ʸʷˈˡ ʩʣʶʽˈʷ ʼʪʭʪʰʩˎν ʪʵʩˎˡ ˻ʵʪʶʩˎʳ ʩʪˡʦʪʰʩʪ ʤʪʩʪʵˎʷ 
ʼ̃ʶʪʷʩʪʼʪʩˎς ȑʻˈ ʹʺʸʤʵʪʶʣʶʪʷ ʳ˧ʺʪʻʼˎˡ ʤʣʻʼˈ ˻ʩˎʻˎ - ʻˈʤʣʰʵʣʻ ʭʪʶ˝ʸʺʵˈ˝˝ʣ ˝ʣʺʻˈ 
ʶ˻ʩʪʷʯʪʼʼˎ ˝ʣʵˈʹʼʣʻʼˈʺʽς  

ȕ˧ʰˎʷ ʻ̃ʮʩʪʺμ ʻˈʤʣʰʵʣʻ ʭʪʶ˝ʸʺʵˈ˝ν ʸʼʤʣʻˈν ʼ˻ʺʤʯʪν ʻˈʤʣʰʵʣʻ ʭʪʶ˝ʸʺʵˈ˝˝ʣ 
˝ʣʺʻˈ ʁ ˻ʩʪʷʯʪʼν ʻʼʺʣʼʪʦʯ˓ς 

 
Annotation. In the modern world, the issue of corruption in the state is acute. Many 

factors contribute to its development: mentality, imperfection of the law, low wages, etc. 
Corruption negatively affects the state, delaying its development, lowering the country's 
authority on the world level. The main method of fighting this problem is the formation of an 
anti-corruption culture.  

Keywords: corruption, family, upbringing, anti-corruption culture, strategy. 
 
Ȝ˄˂ʮʿʴˀʭ ˃˄˂˝ʯʿʴˁʹ˝ ʽ˂˄˄ˇ˃ˌʹʹ ʸʭˆ˄ʭʰʹʯʭʴˆ ʯ˅ʴ ˅ˉʴ˄˒ ˁʭˍʴʺ ʷʹʸˁʹϋ Ȟʴʰ˂ʳˁ˝ 

ʰʿʭʯˁ˒ˀ ʹˁ˅ˆ˄ˇˀʴˁˆ˂ˀ ˃˄˂ˆʹʯ˂˅ˆ˂˝ˁʹ˝ ʽ˂˄˄ˇ˃ˌʹʹ ˝ʯʿ˝ʴˆ˅˝ ˇˋʭ˅ˆʹʴ ʽʭʷʳ˂ʰ˂ 
ʰ˄ʭʷʳʭˁʹˁʭ ʯ ʳʭˁˁ˂ˀ ˃˄˂ˌʴ˅˅ʴφ ˆʭʽ ʽʭʽ ˅ˁʹʸʹˆː ˇ˄˂ʯʴˁː ˃˄˂˝ʯʿʴˁʹ˝ ʽ˂˄˄ˇ˃ˌʹʹ 
ʯ˂ʸˀ˂ʷˁ˂ ˆ˂ʿːʽ˂ ʯ˅ʴ˂ʮˎʹˀʹ ˇ˅ʹʿʹ˝ˀʹϋ Țʭ ˅ʴʰ˂ʳˁ˝ˍˁʹʺ ʳʴˁː ˁʴ˂ʮˊ˂ʳʹˀ˂ ˃˂-ʹˁ˂ˀˇ 
ʯʸʰʿ˝ˁˇˆː ˁʭ ˆʴ˂˄ʹ˜ ʹ ˃˄ʭʽˆʹʽˇ ˂ʮ˄ʭʸ˂ʯʭˆʴʿːˁ˂ʺ ʹ ʯ˂˅˃ʹˆʭˆʴʿːˁ˂ʺ ˄ʭʮ˂ˆ˒ 
˃˂ʳ˄ʭ˅ˆʭ˜ˎʴʰ˂ ˃˂ʽ˂ʿʴˁʹ˝ϋ Țʴ˂ʮˊ˂ʳʹˀ˂˅ˆː ˇʽ˄ʴ˃ʿʴˁʹ˝ ʹ ˄ʭʸʯʹˆʹ˝ ʰ˄ʭʷʳʭˁ˅ʽ˂ʰ˂ 
˂ʮˎʴ˅ˆʯʭφ ʯ˂˅˃ʹˆʭˁʹʴ ʰ˄ʭˀ˂ˆˁ˒ˊ ˅ ˃˄ʭʯ˂ʯ˂ʺ ˆ˂ˋʽʹ ʸ˄ʴˁʹ˝ ʰ˄ʭʷʳʭˁφ ˂ʮʿʭʳʭ˜ˎʹˊ 
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ˁʴ˂ʮˊ˂ʳʹˀ˒ˀʹ ʸˁʭˁʹ˝ˀʹ ˂ ˅ʯ˂ʹˊ ʰ˄ʭʷʳʭˁ˅ʽʹˊ ˃˄ʭʯʭˊ ʹ ˂ʮ˝ʸʭˁˁ˂˅ˆ˝ˊφ ˅˃˂˅˂ʮˁ˒ˊ 
˃˄ʹˀʴˁ˝ˆː ˗ˆʹ ʸˁʭˁʹ˝ ʯ ˃˂ʯ˅ʴʳˁʴʯˁ˂ʺ ʷʹʸˁʹφ ʯ˂˅˃˄ʹˁʹˀʭ˜ˎʹˊ ʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˒ʴ 
˃˄˂˝ʯʿʴˁʹ˝ ʽʭʽ ˁʭ˄ˇˍʴˁʹʴ ˅ʯ˂ʹˊ ʰ˄ʭʷʳʭˁ˅ʽʹˊ ˃˄ʭʯ ʹ ʰ˂ˆ˂ʯ˒ˊ ˗ˆʹ ˃˄ʭʯʭ ʸʭˎʹˎʭˆːφ 
˅ˆʭˁ˂ʯ˝ˆ˅˝ ʭʽˆˇʭʿːˁ˂ʺ ʸʭʳʭˋʴʺ ʯ˅ʴˊ ˂ʮ˄ʭʸ˂ʯʭˆʴʿːˁ˒ˊ ˇˋ˄ʴʷʳʴˁʹʺ Ȗʭʸʭˊ˅ˆʭˁʭϋ 

Ȍʿ˝ ˗ˆ˂ʰ˂φ ˃˄ʴʷʳʴ ʯ˅ʴʰ˂φ ˁʴ˂ʮˊ˂ʳʹˀ˂ ˃ʴʳʭʰ˂ʰʹˋʴ˅ʽ˂ʴ ˂˅ˀ˒˅ʿʴˁʹʴ ˌʴʿʹφ 
˂˅˂ʮʴˁˁ˂˅ˆʴʺ ˅˂ʳʴ˄ʷʭˁʹ˝φ ˉ˂˄ˀφ ˀʴˆ˂ʳ˂ʯ ʹ ˅˄ʴʳ˅ˆʯ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʰ˂ ˂ʮ˄ʭʸ˂ʯʭˁʹ˝ ʹ 
ʯ˂˅˃ʹˆʭˁʹ˝ ʳʴˆʴʺ ʹ ˀ˂ʿ˂ʳʴʷʹ ˄ʭʸˁ˒ˊ ʯ˂ʸ˄ʭ˅ˆˁ˒ˊ ʰ˄ˇ˃˃ϋ 

Ȥˆ˂ʮ˒ ˀʹˁʹˀʹʸʹ˄˂ʯʭˆː ʽ˂˄˄ˇ˃ˌʹ˜ ˅ˆ˂ʹˆ ˂˅˂ʮ˂ʴ ʯˁʹˀʭˁʹʴ ˇʳʴʿʹˆː ˌʴʿʴʯ˂ʺ 
ʰ˄ˇ˃˃ʴ Ϡˀ˂ʿ˂ʳʴʷʹϡφ ˆʭʽ ʽʭʽ ˀ˂ʿ˂ʳʴʷː ˝ʯʿ˝ʴˆ˅˝ ʮˇʳˇˎʹˀ ˅˂ʯ˄ʴˀʴˁˁ˂ʰ˂ ʰ˂˅ˇʳʭ˄˅ˆʯʭ ʯ 
˃˄˂ˌʴ˅˅ʴ ˉ˂˄ˀʹ˄˂ʯʭˁʹ˝ ˃˄˂ˉʴ˅˅ʹ˂ˁʭʿːˁ˂ʰ˂ ʰ˂˅ˇʳʭ˄˅ˆʯʴˁˁ˂ʰ˂ ʭ˃˃ʭ˄ʭˆʭ ʹ 
ʰ˂˅ˇʳʭ˄˅ˆʯʴˁˁ˂ʺ ˅ʿˇʷʮ˒ϋ 

Ȓˆʭʽφ ˉ˂˄ˀʹ˄˂ʯʭˁʹʴ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʺ ʽˇʿːˆˇ˄˒ ϛ ˗ˆ˂ ʳʴ˝ˆʴʿːˁ˂˅ˆːφ 
˂˅̌ˎʴ˅ˆʯʿ˝ʴˀʭ˝ ˅ˇʮˑʴʽˆʭˀʹ ˃˄˂ˆʹʯ˂ʳʴʺ˅ˆʯʹ˝ ʽ˂˄˄ˇ˃ˌʹʹ ʯ ˃˄ʴʳʴʿʭˊ ˅ʯ˂ʴʺ ʽ˂ˀ˃ʴˆʴˁˌʹʹ 
˃˂ ˅˂ˊ˄ʭˁʴˁʹ˜ ʹ ˇʽ˄ʴ˃ʿʴˁʹ˜ ʯ ˂ʮˎʴ˅ˆʯʴ ˅ʹ˅ˆʴˀ˒ ˌʴˁˁ˂˅ˆʴʺφ ˂ˆ˄ʭʷʭ˜ˎʴʺ ˁʴˆʴ˄˃ʹˀ˂˅ˆː 
ʽ ʽ˂˄˄ˇ˃ˌʹʹ ϖΉϗϋ Ȍʿ˝ ˆ˂ʰ˂φ ˋˆ˂ ʮ˒ ʯ ʮˇʳˇˎʴˀ ʰ˂˅ˇʳʭ˄˅ˆʯ˂ ʹˀʴʿ˂ ˅ˆʭˆˇ˅ Ϡˁʴ 
ʽ˂˄˄ˇˀ˃ʹ˄˂ʯʭˁˁ˂ʺ ˅ˆ˄ʭˁ˒ϡφ ˉ˂˄ˀʹ˄˂ʯʭˆː ˁʴˆʴ˄˃ʹˀ˂˅ˆː ʽ ʽ˂˄˄ˇ˃ˌʹʹ ˁˇʷˁ˂ ˅ ˅ʭˀ˒ˊ 
ˀʭʿ˒ˊ ʿʴˆφ ʯʴʳː ʽʭʽ ʯ˂˅˃ʹˆʭʴˀ ˀ˂ʿ˂ʳ˂ʴ ˃˂ʽ˂ʿʴˁʹʴ ˅ˆ˄ʭˁ˒φ ˆʭʽʹʴ ʹ ʮˇʳʴˀ ˃˂ʷʹˁʭˆː 
˃ʿ˂ʳ˒ ʯ ʮˇʳˇˎʴˀϋ Ȓ ˋʴˀ ʮ˂ʿːˍʴ ˀ˒ ʮˇʳʴˀ ˇʳʴʿ˝ˆː ʯˁʹˀʭˁʹ˝ ʽ ʯ˂˃˄˂˅ʭˀ ˁʴˆʴ˄˃ʹˀ˂˅ˆʹ 
ʽ ʽ˂˄˄ˇ˃ˌʹʹφ ˆʴˀ ʮ˒˅ˆ˄ʴʴ ˀ˒ ˅ˀ˂ʷʴˀ ʴʴ ʹ˅ʽ˂˄ʴˁʹˆː ʿʹʮ˂ ˀʹˁʹˀʹʸʹ˄˂ʯʭˆːϋ Ȍʿ˝ ˗ˆ˂ʰ˂ 
ˁˇʷˁ˂ ʮ˂ʿːˍ˂ʴ ʯˁʹˀʭˁʹʴ ˇʳʴʿʹˆː ˉ˂˄ˀʹ˄˂ʯʭˁʹ˜ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʺ ʽˇʿːˆˇ˄˒ 
ˀ˂ʿ˂ʳʴʷʹϋ  

Țʭ ˁʭˍ ʯʸʰʿ˝ʳφ ˅ʿʴʳˇʴˆ ʯ˒ʳʴʿʹˆː ˅ʿʴʳˇ˜ˎʹʴ ˗ˆʭ˃˒ ˉ˂˄ˀʹ˄˂ʯʭˁʹ˝υ 
ˁʭˋˁʴˀ ˅ ˉ˂˄ˀʹ˄˂ʯʭˁʹ˝ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʺ ʽˇʿːˆˇ˄˒ ʯ ˁʭˋʭʿːˁ˂ʺ ˍʽ˂ʿʴϋ ȑʳʴ˅ː 

ʯ˂ ʸ˄ʭ˅ˆˁ˂ʺ ˌʴˁʸ ʳʴˆʴʺ ˅˂˅ˆʭʯʿ˝ʴˆ ΐ-ΉΈ ʿʴˆϋ Țʭ ˁʭˋʭʿːˁ˂ˀ ˗ˆʭ˃ʴ ˀ˒ ʳ˂ʿʷˁ˒ 
˅ˉ˂˄ˀʹ˄˂ʯʭˆː ˀ˂ʳʴʿː ˅˂ʸˁʭˁʹ˝ ˃˂ ˂ˆˁ˂ˍʴˁʹ˜ ʽ ʽ˂˄˄ˇ˃ˌʹʹφ ˆʭʽ ˅ʽʭʸʭˆː ʸʭʿ˂ʷʹˆː 
ˉˇˁʳʭˀʴˁˆ ˁʴˆʴ˄˃ʹˀ˂˅ˆʹφ ʯʴʳː ʳʴˆʹ ʯ ˗ˆ˂ʺ ʯ˂ʸ˄ʭ˅ˆˁ˂ʺ ʽʭˆʴʰ˂˄ʹʹ ˉ˂˄ˀʹ˄ˇ˜ˆ ʳʿ˝ ˅ʴʮ˝ 
˃ˇˆʴˀ ˃˂ʿˇˋʴˁˁ˒ˊ ʸˁʭˁʹʺ ˋˆ˂ Ϡˊ˂˄˂ˍ˂ϡφ ʭ ˋˆ˂ Ϡ˃ʿ˂ˊ˂ϡϋ Ȓ ˗ˆ˂ ˅ʭˀ˒ʺ ˇʳʭˋˁ˒ʺ ˀ˂ˀʴˁˆφ 
ʳʿ˝ ˆ˂ʰ˂ ˋˆ˂ ʮ˒ ˅ˉ˂˄ˀʹ˄˂ʯʭˆː ʯ ˅˂ʸˁʭˁʹʹ ʳʴˆʴʺ ˅ʿ˂ʯ˂ Ϡʽ˂˄˄ˇ˃ˌʹ˝ϡ ˅ʹˁ˂ˁʹˀ˂ˀ ˅ʿ˂ʯʭ 
Ϡ˃ʿ˂ˊ˂ϡϋ Ȱˆ˂ʰ˂ ˀ˂ʷˁ˂ ʳ˂ʮʹˆː˅˝ ˃ˇˆʶˀ ˃˄˂ʯʴʳʴˁʹ˝ ˄ʭʸʿʹˋˁ˒ˊ ʹʰ˄φ ʰʳʴ ʮˇʳʴˆ 
ʭʽˌʴˁˆʹ˄˂ʯʭˆː˅˝ ʯˁʹˀʭˁʹʴ ˁʭ ˆ˂ˀφ ˋˆ˂ ˋʴʿ˂ʯʴʽ ʳ˂ʿʷʴˁ ʯ˅ʴʰ˂ ʳ˂ʮʹˆː˅˝ ˅ʭˀϋ Ȱˆ˂ ˀ˂ʰˇˆ 
ʮ˒ˆː ʹʰ˄˒ ˅ ˄ʭʸʿʹˋˁ˒ˀʹ ˅ˆʭˁˌʹ˝ˀʹφ ʰʳʴ ˇ ˄ʴʮʴˁʽʭ ʮˇʳʴˆ ˁʴ˅ʽ˂ʿːʽ˂ ˗ˆʭ˃˂ʯ ʹʰ˄˒ϋ Ȓ ʽˆ˂ 
˃˄ʹˍʴʿ ʽ ˌʴʿʹ ˅ʯ˂ʹˀʹ ˇ˅ʹʿʹ˝ˀʹφ ʮˇʳʴˆ ʯ˂ʸˁʭʰ˄ʭʷʳʭˆː˅˝ ˃˄ʹʸ˂ˀφ ˁˇ ʭφ ˅ʿʴʳ˂ʯʭˆʴʿːˁ˂φ 
ˆ˂ˆφ ʽˆ˂ ˅ˊʹˆ˄ʹʿ ʹ ˃˂ˍʴʿ ʿʴʰʽʹˀ ˃ˇˆʴˀφ ˃˄ʹʸʭ ˁʴ ˃˂ʿˇˋʹˆϋ Ȱˆ˂ ˃˂ˀ˂ʷʴˆ ˃˂ˁ˝ˆː ˄ʴʮʴˁʽˇφ 
ˋˆ˂ ˆ˂ˆφ ʽˆ˂ ˅ʭˀ ʳ˂ʮʹʯʭʴˆ˅˝ ˅ʯ˂ʴʺ ˌʴʿʹφ ʳ˂˅ˆʹʰˁˇʯ ʴʴφ ˂˅ˆʭʴˆ˅˝ ˃˂ʮʴʳʹˆʴʿʴˀφ ʹ ʹˀʴʴˆ 
ʯˁˇˆ˄ʴˁˁ˜˜ ʰ˂˄ʳ˂˅ˆː ʸʭ ˅ʴʮ˝φ ˋˆ˂ ˂ˁ ˅ʭˀ ʯ˅ʴʰ˂ ʳ˂˅ˆʹʰϋ ȟʭʽ ʷʴ ˃˂ʽʭʸ ˄ʭʸʿʹˋˁ˒ˊ ˅ˌʴˁ˂ʽφ 
˃˂˅ˆʭˁ˂ʯ˂ʽ ˁʴ˅ˇˎʹʴ ʸʭ ˅˂ʮ˂ʺ ˅ˀ˒˅ʿφ ˋˆ˂ ˋʴʿ˂ʯʴʽφ ʽ˂ˆ˂˄˒ʺ ʳ˂ʮʹʿ˅˝ ʯ˅ʴʰ˂ ˅ʭˀ - ˗ˆ˂ 
ˊ˂˄˂ˍ˂φ ʭ ˋʴʿ˂ʯʴʽ ʴˀˇ ˃˄˂ˆʹʯ˂˃˂ʿ˂ʷˁ˒ʺ - ˗ˆ˂ ˃ʿ˂ˊ˂ [2]. 

Ȟʿʴʳˇ˜ˎʭ˝ ˅ˆʭʳʹ˝ ϛ ˗ˆ˂ ˂˅˂ʮʴˁˁ˂˅ˆʹ ˉ˂˄ˀʹ˄˂ʯʭˁʹ˝ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʺ 
ʽˇʿːˆˇ˄˒ ˃˂ʳ˄˂˅ˆʽ˂ʯϋ ȑʳʴ˅ː ˀ˂ʷˁ˂ ʹ˅˃˂ʿːʸ˂ʯʭˆː ˇʷʴ ˂ʮˎʴ˂ʮ˄ʭʸ˂ʯʭˆʴʿːˁ˒ʴ ˃˄ʴʳˀʴˆ˒φ 
ˁʭ˃˄ʹˀʴ˄φ ˁʭ ˇ˄˂ʽʭˊ ʿʹˆʴ˄ʭˆˇ˄˒ ˋʴ˄ʴʸ ˊˇʳ˂ʷʴ˅ˆʯʴˁˁ˒ʴ ˂ʮ˄ʭʸ˒ ˂˅ˀ˒˅ʿʹʯʭ˜ˆ˅˝ 
ˉʹʿ˂˅˂ˉ˅ʽʹʴ ʯ˂˃˄˂˅˒ ʮ˒ˆʹ˝ ˋʴʿ˂ʯʴʽʭφ ʴʰ˂ ˅ʭˀ˂ˌʴˁˁ˂˅ˆʹφ ʽ˂ˁʽ˄ʴˆʹʸʹ˄ˇ˜ˆ˅˝ 
ˁ˄ʭʯ˅ˆʯʴˁˁ˂-˗ˆʹˋʴ˅ʽʹʴ ʽʭˆʴʰ˂˄ʹʹ ʳ˂˅ˆ˂ʺˁ˂ʰ˂ ˃˂ʯʴʳʴˁʹ˝ϋ Ȉ ʽ˂ˁˆʴʽ˅ˆʴ 
ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʰ˂ ʯ˂˅˃ʹˆʭˁʹ˝ ʹ˅˃˂ʿːʸˇ˜ˆ˅˝ ˉ˄ʭʰˀʴˁˆ˒φ ˅˜ʷʴˆ˒ ˀˁ˂ʰʹˊ 



Ϡjp=A«k ¯9WAk´WRW9 9V!eeAkSA¯ !k= ´«Ak=Sϡ 

SCIENCECENTRUM.PL   ISSUE 1(71)           ISBN 978-83-949403-3-1 
 

86 
 

ʿʹˆʴ˄ʭˆˇ˄ˁ˒ˊ ˃˄˂ʹʸʯʴʳʴˁʹʺϋ Ȇˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʴ ʯ˂˅˃ʹˆʭˁʹʴ ʳ˂ʿʷˁ˂ ˁʭʺˆʹ ˅ʴʮʴ 
˅˂˂ˆʯʴˆ˅ˆʯˇ˜ˎʴʴ ˀʴ˅ˆ˂ ʯ˂ ʯˁʴˇ˄˂ˋˁ˂ʺφ ʯˁʴʽʿʭ˅˅ˁ˂ʺ ʳʴ˝ˆʴʿːˁ˂˅ˆʹϋ Ȗʿʭ˅˅ˁ˒ʴ ˋʭ˅˒ ˀ˂ʰˇˆ 
˃˄˂ʯ˂ʳʹˆː˅˝ ʯ ʳʹ˅ʽˇ˅˅ʹ˂ˁˁ˂ʺ ʹʿʹ ʹʰ˄˂ʯ˂ʺ ˉ˂˄ˀʴϋ Țʭ ˁʹˊ ˄ʴʽ˂ˀʴˁʳˇʴˆ˅˝ ˄ʭ˅˅ˀʭˆ˄ʹʯʭˆː 
ˁʭʹʮ˂ʿʴʴ ʸˁʭˋʹˀ˒ʴ ˆʴˀ˒ ˅˂˂ʮ˄ʭʸˁ˂ ʯ˂ʸ˄ʭ˅ˆˇ ˂ʮˇˋʭ˜ˎʹˊ˅˝ϋ Ȝ˄ʹˀʴ˄ˁʭ˝ ˆʴˀʭˆʹʽʭ 
ʽʿʭ˅˅ˁ˒ˊ ˋʭ˅˂ʯ ˀ˂ʷʴˆ ˁ˂˅ʹˆː ˆʭʽʹʴ ˁʭʸʯʭˁʹ˝ ʽʭʽ Ϡȇ˒ˆː ˋʴ˅ˆˁ˒ˀϡφ ϠȚʴˆ ʽ˂˄˄ˇ˃ˌʹʹψϡφ 
ϠȖ˂˄˄ˇ˃ˌʹ˝ ʽʭʽ ˃˄˂ˆʹʯ˂˃˄ʭʯˁ˂ʴφ ʮʴʸˁ˄ʭʯ˅ˆʯʴˁˁ˂ʴ ʳʴʺ˅ˆʯʹʴϡϋ Țʭ ʽʭʷʳ˂ˀ ʸʭˁ˝ˆʹʹ ˃˂ 
ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʺ ˆʴˀʭˆʹʽʴ ʭʽˆˇʭʿːˁ˒ˀ ʮˇʳʴˆ ʹ˅˃˂ʿːʸ˂ʯʭˁʹʴ ʳʹ˅ʽˇ˅˅ʹʹ ʹʿʹ ʴʶ 
˗ʿʴˀʴˁˆ˂ʯϋ ȟʭʽ ʷʴ ˀ˂ʷˁ˂ ʯʯ˂ʳʹˆː ˅˃ʴˌʹʭʿːˁ˒ʴ ʽˇ˄˅˒ ʳʿ˝ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʰ˂ 
ʯ˂˅˃ʹˆʭˁʹ˝φ ʯˊ˂ʳ˝ˎʹʴ ʯ ˅˂˅ˆʭʯ ˃˄˂ˉʹʿ˝ ˂ʮˇˋʴˁʹ˝ ˅ˆʭ˄ˍʴʺ ˍʽ˂ʿ˒φ ˁʭˌʴʿʴˁˁ˒ʴ ˁʭ 
Ϡ˃˂ʳʳʴ˄ʷʽˇϡ ˃˄˂ˉʹʿːˁ˒ˊ ˃˄ʴʳˀʴˆ˂ʯ [3]. 

Țʭ ʳʭˁˁ˂ʺ ˅ˆˇ˃ʴˁʹ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʴ ʯ˂˅˃ʹˆʭˁʹʴ ˄ʴʽ˂ˀʴˁʳˇʴˆ˅˝ ʯ˅ˆ˄ʭʹʯʭˆː ʯ 
ʽ˂ˁˆʴʽ˅ˆ ʰ˄ʭʷʳʭˁ˅ʽ˂-˃˄ʭʯ˂ʯ˂ʰ˂ ˂ʮ˄ʭʸ˂ʯʭˁʹ˝φ ʳˇˊ˂ʯˁ˂-ˁ ˄ʭʯ˅ˆʯʴˁˁ˂ʰ˂ ʯ˂˅˃ʹˆʭˁʹ˝φ 
ˇʰʿˇʮʿ˝˝ ˃˂ʿˇˋʴˁˁ˒ʴ ʯ ˂˅ˁ˂ʯˁ˂ʺ ˍʽ˂ʿʴ ʸˁʭˁʹ˝φ ˃˄ʴʯ˄ʭˎʭ˝ ʹˊ ʯ ʿʹˋˁ˂˅ˆˁ˂ ʸˁʭˋʹˀ˒ʴ 
ˌʴˁˁ˂˅ˆˁ˒ʴ ˂˄ʹʴˁˆʹ˄˒φ ˂˃˄ʴʳʴʿ˝˜ˎʹʴ ʰ˄ʭʷʳʭˁ˅ʽˇ˜ ˃˂ʸʹˌʹ˜ ˋʴʿ˂ʯʴʽʭϋ 

Ȉʭʷˁˇ˜ ˄˂ʿː ˅˂ˊ˄ʭˁ˝ʴˆ ʹ ʯˁʴˇ˄˂ˋˁʭ˝ ʳʴ˝ˆʴʿːˁ˂˅ˆː ˃˂ ˄ʴˍʴˁʹ˜ ʸʭʳʭˋ 
ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʰ˂ ʯ˂˅˃ʹˆʭˁʹ˝ϋ țˁʭ ˀ˂ʷʴˆ ʮ˒ˆː ˄ʴʭʿʹʸ˂ʯʭˁʭ ʯ ˆʭʽʹˊ ˉ˂˄ˀʭˊφ ʽʭʽ 
ʽ˄ˇʷʽʹφ ˅ʴʽˌʹʹφ Ϡʽ˄ˇʰʿ˒ʴ ˅ˆ˂ʿ˒ϡφ ʳʹ˅ʽˇ˅˅ʹ˂ˁˁ˒ʴ ʽʿˇʮ˒φ ʽ˂ˁˉʴ˄ʴˁˌʹʹφ ˍʽ˂ʿːˁ˒ʴ 
ˁʭˇˋˁ˒ʴ ˂ʮˎʴ˅ˆʯʭφ ˂ʿʹˀ˃ʹʭʳ˒φ ˃˂ʹ˅ʽ˂ʯ˒ʴ ʹ ˁʭˇˋˁ˒ʴ ʹ˅˅ʿʴʳ˂ʯʭˁʹ˝φ ˅˂ˌʹʭʿːˁ˒ʴ 
˃˄˂ʴʽˆ˒φ ʭʽˌʹʹ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʺ ˁʭ˃˄ʭʯʿʴˁˁ˂˅ˆʹφ ʯ˅ˆ˄ʴˋʹ ˅ ˃˄ʴʳ˅ˆʭʯʹˆʴʿ˝ˀʹ 
ʯʿʭ˅ˆˁ˒ˊ ˅ˆ˄ˇʽˆˇ˄ϋ 

Ȟʿʴʳˇ˜ˎʹʺ ˗ˆʭ˃ - ˗ˆ˂ ˉ˂˄ˀʹ˄˂ʯʭˁʹʴ ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʺ ʽˇʿːˆˇ˄˒ ˅ˆˇʳʴˁˆ˂ʯϋ 
Ȟˆˇʳʴˁˋʴ˅ʽʭ˝ ˀ˂ʿ˂ʳʴʷː ϛ ˅ʭˀʭ˝ ˄ʭʸʯʹʯʭ˜ˎʭ˝˅˝φ ʳʹˁʭˀʹˋˁʭ˝φ ˗ˁʴ˄ʰʹˋˁʭ˝ ˋʭ˅ˆː ˁʭˍʴʰ˂ 
˂ʮˎʴ˅ˆʯʭϋ Ȓˀʴˁˁ˂ ˂ˁʭ ʯ ˅ʭˀ˂ˀ ʮʿʹʷʭʺˍʴˀ ʮˇʳˇˎʴˀ ʸʭʺˀʴˆ ˀʴ˅ˆʭφ ʽʭʽ ʯ ˅ˉʴ˄ʴ 
˃˄˂ʹʸʯ˂ʳ˅ˆʯʭφ ˆʭʽ ʹ ʯ ˅ˉʴ˄ʴ ˇ˃˄ʭʯʿʴˁʹ˝φ ʹ ˂ˆ ʴʴ ʭʽˆʹʯˁ˂ʺ ˂ʮˎʴ˅ˆʯʴˁˁ˂ʺ ˃˂ʸʹˌʹʹ ʹ 
ˁʴ˃˄ʹˀʹ˄ʹˀ˂˅ˆʹ ʽ ʽ˂˄˄ˇ˃ˌʹʹ ʸʭʯʹ˅ʹˆ ˃˄˂ˌʯʴˆʭˁʹʴ ʹ ˃˄˂ʰ˄ʴ˅˅ʹʯˁ˂ʴ ˄ʭʸʯʹˆʹʴ ˅ˆ˄ʭˁ˒ϋ 
ț˅˂ʸˁʭˁʹʴ ˀ˂ʿ˂ʳʴʷː˜ ʽ˂˄˄ˇ˃ˌʹʹ ʽʭʽ ˃˄˂ʮʿʴˀ˒ ʹ ˃˄˂ˋˁ˂ ˅ˉ˂˄ˀʹ˄˂ʯʭˁˁ˂ʴ 
ʭˁˆʹʽ˂˄˄ˇ˃ˌʹ˂ˁˁ˂ʴ ˃˂ʯʴʳʴˁʹʴ ˅˃˂˅˂ʮˁ˒ ʸʭʳʭˆː ˅˂˂ˆʯʴˆ˅ˆʯˇ˜ˎʹʴ ˅ˆʭˁʳʭ˄ˆ˒ ʹ 
˅ˉ˂˄ˀʹ˄˂ʯʭˆː ˂ʮˎʴ˅ˆʯʴˁˁ˒ʴ ˌʴˁˁ˂˅ˆʹφ ʽ˂ˆ˂˄˒ʴ ʯ ʮˇʳˇˎʴˀ ˂ʽʭʷˇˆ ˃˂ʸʹˆʹʯˁ˂ʴ ʯʿʹ˝ˁʹʴ 
ˁʭ ʽʭˋʴ˅ˆʯ˂ ʰ˂˅ˇʳʭ˄˅ˆʯʴˁˁ˂ʰ˂ ˇ˃˄ʭʯʿʴˁʹ˝ϋ 

Ȉ ʳʭˁˁ˒ʺ ˀ˂ˀʴˁˆ ˂ʳˁʹˀʹ ʹʸ ˁʭʹʮ˂ʿʴʴ ʸʭʹˁˆʴ˄ʴ˅˂ʯʭˁˁ˒ˊ ʯ ʽ˂˄˄ˇ˃ˌʹʹ ʰ˄ˇ˃˃φ 
˝ʯʿ˝˜ˆ˅˝ ˅ˆˇʳʴˁˆ˒ϋ Ȟˆʴ˄ʴ˂ˆʹ˃ Ϡʸʭˋʴˀ ˇˋʹˆː˅˝φ ʽ˂ʰʳʭ ʯ˅ʶ ʽˇ˃ʿʴˁ˂ϡ ʹʿʹ ʷʴ ˁʴ ˇˋʹˆ˒ʯʭ˝ 
ʷʴʿʭˁʹ˝ ˇˋʹˆː˅˝ ˃˄ʴʳ˃˂ˋʹˆʭˆː ʳʭˆː ʯʸ˝ˆʽˇ ʳʿ˝ ˊ˂˄˂ˍʴʺ ˂ˌʴˁʽʹφ ˃˄ʹʯ˂ʳʹˆ ʽ ˆ˂ˀˇφ ˋˆ˂ 
ˇ˄˂ʯʴˁː ʸˁʭˁʹʺ ʯ˒˃ˇ˅ʽˁʹʽ˂ʯ ˇˁʹʯʴ˄˅ʹˆʴˆ˂ʯ ˂˅ˆʭʴˆ˅˝ ˁʭ ˂ˋʴˁː ˁʹʸʽ˂ˀ ˇ˄˂ʯˁʴϋ Ȍʭˁˁˇ˜ 
ˆʴˁʳʴˁˌʹ˜ ˁʴ˂ʮˊ˂ʳʹˀ˂ ˀʴˁ˝ˆː ʯ ʽ˂˄ˁʴϋ Ȍʿ˝ ˗ˆ˂ʰ˂ ˁʴ˂ʮˊ˂ʳʹˀʭ ˅˂ˌʹʭʿːˁʭ˝ ˄ʴʽʿʭˀʭφ 
˃˂ʽʭʸ˒ʯʭ˜ˎʭ˝ ʮʴʸˇ˅ʿ˂ʯˁˇ˜ ˌʴˁˁ˂˅ˆː ˂ʮ˄ʭʸ˂ʯʭˁʹ˝φ ˃˂ʿˇˋʴˁˁ˂ʰ˂ ˅ʯ˂ʹˀ ˆ˄ˇʳ˂ˀϋ Ȍʭˁˁʭ˝ 
ˀʴ˄ʭ ˃˂ʸʯ˂ʿʹˆ ˃˄ʹʯʿʴˋː ˀ˂ʿ˂ʳʴʷː ʽ ʹʳʴʴ ˂ ˁʴ˂ʮˊ˂ʳʹˀ˂˅ˆʹ ˃˂ʿˇˋʴˁʹ˝ ʽʭˋʴ˅ˆʯʴˁˁ˂ʰ˂ 
˂ʮ˄ʭʸ˂ʯʭˁʹ˝φ ˋˆ˂ ʯ ʮˇʳˇˎʴˀ ʳʭ˅ˆ ˗ʽ˂ˁ˂ˀʹʽʴ ˅ˆ˄ʭˁ˒ ʯ˒˅˂ʽ˂ʽʯʭʿʹˉʹˌʹ˄˂ʯʭˁˁ˒ˊ 
˅˃ʴˌʹʭʿʹ˅ˆ˂ʯϋ Țʴ˂ʮˊ˂ʳʹˀ˂ ˃˄˂ʯ˂ʳʹˆː ˃˂˅ˆ˂˝ˁˁˇ˜ ˄ʭʮ˂ˆˇ ˅ ˀ˂ʿ˂ʳʴʷː˜ ʯ ˌʴʿ˝ˊ 
˃˄ʭʯ˂ʯ˂ʰ˂ ʯ˂˅˃ʹˆʭˁʹ˝ϋ Ȟˆʹˀˇʿʹ˄˂ʯʭˆː ˀ˂ˆʹʯʭˌʹ˜ ʽ ˃˂ʯʴʳʴˁʹ˜φ ˅˂˂ˆʯʴˆ˅ˆʯˇ˜ˎʴˀˇ 
ˁ˄ʭʯ˅ˆʯʴˁˁ˂-˃˄ʭʯ˂ʯ˒ˀ ˁ˂˄ˀʭˀϋ Ȝ˄˂ʯʴʳʴˁʹʴ ˅ʴˀʹˁʭ˄˂ʯφ ʿʴʽˌʹʺφ ˆ˄ʴˁʹˁʰ˂ʯ ˃˂ ʸʭˎʹˆʴ 
˃˄ʭʯ ʹ ˂ʮˇˋʴˁʹ˜ ˅˃˂˅˂ʮʭˀ ˃˄˂ˆʹʯ˂ʳʴʺ˅ˆʯʹ˝ ʽ˂˄˄ˇ˃ˌʹ˂ˁʴ˄ʭˀϋ 

ȟʭʽ ʷʴ ˅ˆ˂ʹˆ ˂ʮ˄ʭˆʹˆː ʯˁʹˀʭˁʹʴ ʹ ˁʭ ʯ˂˅˃ʹˆʭˆʴʿːˁˇ˜ ˄ʭʮ˂ˆˇ ˅ ʳʴˆːˀʹϋ Ȉʴʳː 
˄ʴʮʴˁ˂ʽ ˁʭ ˁʭˋʭʿːˁ˒ˊ ˅ˆʭʳʹ˝ˊ ˄ʭʸʯʹˆʹ˝ ˃˒ˆʭʴˆ˅˝ ʯ˂ ʯ˅ʶˀ ʮ˒ˆː ˃˂ˊ˂ʷʹˀ ˁʭ ˄˂ʳʹˆʴʿʴʺφ 
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˂ˁ ˃ʴ˄ʴˁʹˀʭʴˆ ˀʭˁʴ˄˒φ ˋʴ˄ˆ˒ ˊʭ˄ʭʽˆʴ˄ʭφ ˆʭʽʷʴ ˁʭ ˂˅ˁ˂ʯʴ ˃˂ʯʴʳʴˁʹ˝ ˄˂ʳʹˆʴʿʴʺ ʹ 
ˆʭʽˆʹʽʹ ʹˊ ʯ˂˅˃ʹˆʭˁʹ˝φ ˇ ˄ʴʮʴˁʽʭ ˉ˂˄ˀʹ˄ˇʴˆ˅˝ ˅ʯ˂ʶ ˀʹ˄˂ʯ˂ʸ˄ʴˁʹʴϋ Ȝ˂˗ˆ˂ˀˇ ˄˂ʳʹˆʴʿʹ ˅ 
ˀʭʿ˒ˊ ʿʴˆ ʳ˂ʿʷˁ˒ ˃˄ʹʯʹʯʭˆː ˄ʴʮʴˁʽˇφ ˋˆ˂ ʽ˂˄˄ˇˀ˃ʹ˄˂ʯʭˁˁ˒ʴ ʳʴ˝ˁʹ˝ ˁʴ ʴ˅ˆː ˊ˂˄˂ˍ˂ϋ 
Ȗ˂ˁʴˋˁ˂φ ʴ˅ʿʹ ˂ʮˑ˝˅ˁ˝ˆː ˄ʴʮʴˁʽˇ ˃˄˝ˀ˒ˀʹ ˅ʿ˂ʯʭˀʹφ ˋˆ˂ ˆʭʽ˂ʴ ʽ˂˄˄ˇ˃ˌʹ˝φ ʽʭʽ˂ʺ ʯ˄ʴʳ ˂ˁʭ 
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