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General cerebral symptoms in patients with traumatic  
brain injury and their dependence on the -675 4G/5G  

polymorphism in the PAI-1 gene 
 
Abstract: Diagnostic and prognostic significance of general cerebral and meningeal symptoms, 
which are often inseparable, makes it necessary to monitor constantly this group of disorders and 
helps to suspect the development of brain secondary lesions and to determine further diagnostic 
and therapeutic tactics. This article presents an evaluation analysis of the changes that concern 
general cerebral and meningeal signs and symptoms in 200 patients with traumatic brain injury, 
and determines the interrelation of the changes with the -675 4G/5G polymorphism in the PAI-1 
gene. In the process of the study, we have found an association between regressive course of 
cerebral and meningeal symptoms in patients with 4G/4G and 4G/5G genotypes for the studied 
polymorphism. It was suggested that regressive course of cerebral symptoms in TBI patients is 
induced by 4G allele and respectively 4G/5G and 4G/5G genotypes for the -675 4G/5G 
polymorphism in the PAI-1 gene. 

Key words: traumatic brain injury, -675 4G/5G polymorphism of PAI-1 gene, cerebral signs and 
symptoms. 

 
Пɨтаɩɨв А.А., Сɭɦɫɤɨɣ ɝɨɫɭɞаɪɫɬɜɟɧɧыɣ ɭɧɢɜɟɪɫɢɬɟɬ,  
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ɧɟɣɪɨɯɢɪɭɪɝɢɢ ɢ ɧɟɜɪɨɥɨɝɢɢ, 
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Ɉɛɳɟɦɨɡɝɨɜɚɹ ɫɢɦɩɬɨɦɚɬɢɤɚ ɭ ɛɨɥɶɧɵɯ ɫ ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɨɣ 

ɬɪɚɜɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ PAI-1 
 
Аɧɧɨɬɚɰɢɹ: Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɨɛɳɟɦɨɡɝɨɜɨɣ ɢ 
ɦɟɧɢɧɝɟɚɥɶɧɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ, ɤɨɬɨɪɵɟ ɱɚɫɬɨ ɧɟ ɪɚɡɞɟɥɢɦɵ, ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɩɨɫɬɨɹɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɪɚɫɫɬɪɨɣɫɬɜ ɢ ɩɨɡɜɨɥɹɟɬ ɡɚɩɨɞɨɡɪɢɬɶ ɪɚɡɜɢɬɢɟ 
ɜɬɨɪɢɱɧɵɯ ɩɨɪɚɠɟɧɢɣ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ, ɨɩɪɟɞɟɥɢɬɶ ɞɚɥɶɧɟɣɲɭɸ ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɢ 
ɥɟɱɟɛɧɭɸ ɬɚɤɬɢɤɭ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɨɛɳɟɦɨɡɝɨɜɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ 200 ɛɨɥɶɧɵɯ ɫ ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɨɣ ɬɪɚɜɦɨɣ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɫɬɚɧɨɜɥɟɧɢɟɦ 
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ɜɡɚɢɦɨɫɜɹɡɢ ɫ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɨɦ ɝɟɧɚ PAI-1. ɇɚɦɢ, ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɛɵɥɚ 
ɭɫɬɚɧɨɜɥɟɧɚ ɫɜɹɡɶ ɞɢɧɚɦɢɤɢ ɪɟɝɪɟɫɫɢɢ ɨɛɳɟɦɨɡɝɨɜɨɣ ɢ ɦɟɧɢɧɝɟɚɥɶɧɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɝɟɧɨɬɢɩɚɦɢ ɩɨ ɢɡɭɱɚɟɦɨɦɭ ɩɨɥɢɦɨɪɮɢɡɦɭ. ȼɵɫɤɚɡɚɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ 
ɜɨɡɦɨɠɧɨɦ ɩɚɬɨɥɨɝɢɱɟɫɤɨɦ ɜɥɢɹɧɢɢ 4G ɚɥɥɟɥɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 4G/5G ɢ 4G/5G ɝɟɧɨɬɢɩɨɜ 
ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ PAI-1 ɧɚ ɪɟɝɪɟɫɫɢɸ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ 
ɛɨɥɶɧɵɯ ɫ ɑɆɌ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɚɹ ɬɪɚɜɦɚ, -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦ ɝɟɧɚ PAI-1, 
ɨɛɳɟɦɨɡɝɨɜɚɹ ɫɢɦɩɬɨɦɚɬɢɤɚ. 

ɑɟɪɟɩɧɨ-ɦɨɡɝɨɜɚɹ ɬɪɚɜɦɚ (ɑɆɌ) ɡɚɧɢɦɚɟɬ ɩɟɪɜɨɟ ɦɟɫɬɨ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɥɟɬɚɥɶɧɨɫɬɢ 
ɢ ɢɧɜɚɥɢɞɢɡɚɰɢɢ ɥɸɞɟɣ ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ ɜɨɡɪɚɫɬɚ. ȼɫɟɦɢɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɨɯɪɚɧɵ 
ɡɞɨɪɨɜɶɹ ɟɠɟɝɨɞɧɨ ɮɢɤɫɢɪɭɟɬ ɜ ɦɢɪɟ ɛɨɥɟɟ 10 ɦɥɧ. ɫɥɭɱɚɟɜ ɑɆɌ, 250-300 ɬɵɫ. ɤɨɬɨɪɵɯ 
ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɫɦɟɪɬɶɸ Д2, 8Ж. 

Ʉɨɧɬɪɨɥɶ ɧɚɞ ɞɢɧɚɦɢɤɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɤɥɢɧɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɢ ɧɨɪɦɚɥɢɡɚɰɢɢ 
ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɚɬɭɫɚ ɩɚɰɢɟɧɬɨɜ ɜ ɨɫɬɪɨɦ ɩɟɪɢɨɞɟ ɑɆɌ ɬɪɟɛɭɟɬ ɨɫɨɛɨ ɝɥɭɛɨɤɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɜɧɟɞɪɟɧɢɟɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɜɟɞɟɧɢɹ ɛɨɥɶɧɵɯ Д2, 10Ж. 

ɉɪɢ ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɭ ɩɨɝɢɛɲɢɯ ɫ ɑɆɌ ɜ 90 % ɫɥɭɱɚɟɜ 
ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ ɨɱɚɝɢ ɢɲɟɦɢɢ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ (ȽɆ). Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 
ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɢɱɢɧ ɪɚɡɜɢɬɢɹ ɢɲɟɦɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɧɚɪɭɲɟɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɮɢɛɪɢɧɨɥɢɡɚ, ɫɜɹɡɚɧɧɵɯ ɫ ɚɤɬɢɜɚɰɢɟɣ ɩɥɚɡɦɢɧɨɝɟɧɚ Д1, 3, 5, 6Ж. 

Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɣ ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɢɝɪɚɟɬ ɜɟɞɭɳɭɸ ɪɨɥɶ ɜ 
ɤɨɧɬɪɨɥɟ ɬɟɱɟɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɝɧɨɡɚ ɑɆɌ Д13Ж.  

Иɡɜɟɫɬɧɨ, ɱɬɨ ɢɧɝɢɛɢɬɨɪ ɚɤɬɢɜɚɬɨɪɚ ɩɥɚɡɦɢɧɨɝɟɧɚ 1 ɬɢɩɚ (PAI-1) –ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ 
ɪɟɝɭɥɹɬɨɪɨɜ ɮɢɛɪɢɧɨɥɢɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɤɪɨɜɢ Д3Ж, ɢɡɦɟɧɟɧɢɹ ɜ ɩɥɚɡɦɟɧɧɵɯ ɭɪɨɜɧɹɯ 
ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɵ ɫ ɝɟɧɟɬɢɱɟɫɤɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ (ɩɨɥɢɦɨɪɮɢɡɦɨɦ) ɝɟɧɚ 
PAI-1. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɹɜɥɹɟɬɫɹ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦ ɝɟɧɚ ɊȺI-1, ɤɨɬɨɪɵɣ 
ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɊȺI-1 ɩɥɚɡɦɵ ɤɪɨɜɢ [1, 4, 5, 6]. 

Цɟɥɶ ɧɚɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɰɟɧɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɨɛɳɟɦɨɡɝɨɜɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ ɊȺI-1. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ȼ ɨɫɧɨɜɟ ɧɚɲɟɣ ɪɚɛɨɬɵ ɥɟɠɚɥɨ ɢɡɭɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɥɟɱɟɧɢɹ 200 ɛɨɥɶɧɵɯ ɫ ɑɆɌ. ɋɪɟɞɢ ɩɚɰɢɟɧɬɨɜ ɦɭɠɱɢɧ ɛɵɥɨ 159 (79,5%), ɠɟɧɳɢɧ – 41 
(20,5%). Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɛɨɥɶɧɵɯ (157 ɧɚɛɥɸɞɟɧɢɣ – 78,5%) ɛɵɥɚ ɜ ɦɨɥɨɞɨɦ ɢ ɡɪɟɥɨɦ 
ɜɨɡɪɚɫɬɟ (21-44 ɝɨɞɚ), 43 (21,5%) – ɜ ɫɪɟɞɧɟɦ ɜɨɡɪɚɫɬɟ (45-59 ɥɟɬ). ɍ ɜɫɟɯ ɛɨɥɶɧɵɯ ɛɵɥɚ 
ɢɡɨɥɢɪɨɜɚɧɧɚɹ ɑɆɌ. ȼɫɟ ɩɚɰɢɟɧɬɵ ɩɨɥɭɱɚɥɢ ɩɪɨɬɨɤɨɥɶɧɨɟ ɥɟɱɟɧɢɟ. Иɫɫɥɟɞɨɜɚɧɢɟ ɧɟɪɜɧɨɣ 
ɫɢɫɬɟɦɵ ɫ ɨɰɟɧɤɨɣ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɪɨɜɨɞɢɥɢ ɜ 1-ɟ, 3-ɢ, 7-ɟ ɢ 14-ɟ ɫɭɬɤɢ 
ɩɨɫɥɟ ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ, ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ Д12Ж. 

Ȼɨɥɶɧɵɟ ɫ ɑɆɌ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɝɪɭɩɩɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɰɟɧɤɨɣ ɫɨɫɬɨɹɧɢɹ 
ɩɨ ɲɤɚɥɟ ɤɨɦ Ƚɥɚɡɝɨ. I ɝɪɭɩɩɚ (81 ɛɨɥɶɧɨɣ – 40,5%) – ɩɨɫɬɪɚɞɚɜɲɢɟ ɫ ɥɟɝɤɨɣ ɑɆɌ (ɅɑɆɌ) 
– ɫɨɬɪɹɫɟɧɢɟɦ ɢ ɭɲɢɛɨɦ ȽɆ ɥɟɝɤɨɣ ɫɬɟɩɟɧɢ; II – 119 (59,5%) ɛɨɥɶɧɵɯ ɫ ɬɹɠɟɥɨɣ ɑɆɌ 
(ɌɑɆɌ) – ɫ ɭɲɢɛɨɦ ȽɆ ɬɹɠɟɥɨɣ ɫɬɟɩɟɧɢ ɢ ɫɨ ɫɞɚɜɥɟɧɢɟɦ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ. 

Ƚɪɭɩɩɚ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɥɚ ɢɡ 95 ɩɪɚɤɬɢɱɟɫɤɢ ɡɞɨɪɨɜɵɯ ɥɢɰ, ɫɪɟɞɧɢɣ ɜɨɡɪɚɫɬ 
ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɢɥ 39,7 (±1,20). ɀɟɧɳɢɧ ɛɵɥɨ – 50 (52,6%), ɦɭɠɱɢɧ – 45 (47,4%). 

ȼɟɧɨɡɧɭɸ ɤɪɨɜɶ ɭ ɛɨɥɶɧɵɯ ɧɚɛɢɪɚɥɢ ɜ ɫɬɟɪɢɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɦɨɧɨɜɟɬɵ ɨɛɴɟɦɨɦ 
2,7 ɦɥ ɫ ɤɚɥɢɟɜɨɣ ɫɨɥɶɸ ɷɬɢɥɟɧɞɢɚɦɢɧɬɟɬɪɚɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ (11,7 ɦɦɨɥɶ) ɜ ɤɚɱɟɫɬɜɟ 
ɚɧɬɢɤɨɚɝɭɥɹɧɬɚ («SКrstОНt», Ƚɟɪɦɚɧɢɹ). ȾɇɄ ɜɵɞɟɥɹɥɢ ɢɡ ɥɟɣɤɨɰɢɬɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɛɨɪɨɜ DIAtoЦ DNA PrОp 100 («IsoРОЧО», Ɋɨɫɫɢɹ). Ɉɩɪɟɞɟɥɟɧɢɟ 
ɚɥɥɟɥɶɧɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ -675 4G/5G ɝɟɧɚ PAI-1 - rs1799768 ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ 
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ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɚɧɚɥɢɡɨɦ ɞɥɢɧɵ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ 
ɮɪɚɝɦɟɧɬɨɜ. ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɝɪɚɦɦɵ SPSS-21. 

Ɋɟɡɭɥɶɬɚɬɵ. ɑɚɫɬɨɬɚ ɬɪёɯ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ -675 4G/5G 
ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ PAI-1, ɚ ɬɚɤɠɟ ɩɪɨɜɟɪɤɭ ɫɨɨɬɜɟɬɫɬɜɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɦɢɧɨɪɧɨɝɨ ɚɥɥɟɥɟɣ ɪɚɜɧɨɜɟɫɢɸ ɏɚɪɞɢ-ȼɚɣɧɛɟɪɝɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1. Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ 
ɩɪɢɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɬɢɩɨɜ ɢ ɚɥɥɟɥɟɣ ɜ ɝɪɭɩɩɟ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɧɟ 
ɢɦɟɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɨɠɢɞɚɟɦɵɯ ɩɨ ɝɟɧɟɬɢɤɨ-ɩɨɩɭɥɹɰɢɨɧɧɨɦɭ 
ɡɚɤɨɧɭ ɜɟɥɢɱɢɧ (ɪ > 0,05). 
Ɍɚɛɥɢɰɚ 1. ɑɚɫɬɨɬɚ ɚɥɥɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɢ ɚɥɥɟɥɟɣ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ ɊȺI-1 ɭ 
ɛɨɥɶɧɵɯ ɫ ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɨɣ ɬɪɚɜɦɨɣ ɢ ɜ ɝɪɭɩɩɟ ɤɨɧɬɪɨɥɹ 

Ⱥɥɥɟɥɢ ɢ ɝɟɧɨɬɢɩɵ ɑɆɌ Ʉɨɧɬɪɨɥɶ ȼɫɟɝɨ 

n % n % n % 
Ƚɟɧɨɬɢɩ 4G/4G 51 25,5 27 13,5 78 26,44 

4G/5G 88 44 49 24,5 137 46,44 
5G/5G 61 30,5 19 9,5 80 27,12 

Ⱥɥɥɟɥɶ 4G 190 47,5 103 51,5   
5G 210 52,5 87 43,5   

 χ2 = 2,32, ɪ = 0,13  
ɉɪɢɦɟɱɚɧɢɹ: 1) Ч – ɤɨɥɢɱɟɫɬɜɨ ɩɚɰɢɟɧɬɨɜ; 
2) χ2 ɢ ɪ ɨɬɨɛɪɚɠɚɸɬ ɨɬɤɥɨɧɟɧɢɟ ɜ ɝɪɭɩɩɟ ɨɬ ɪɚɜɧɨɜɟɫɢɹ ɏɚɪɞɢ-ȼɚɣɧɛɟɪɝɚ 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɚɥɥɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɝɟɧɚ ɊȺI-1 ɩɨ ɢɫɫɥɟɞɭɟɦɨɦɭ 
ɩɨɥɢɦɨɪɮɢɡɦɭ ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 
2. Ɋɚɡɥɢɱɢɹ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɨɜ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ PAI-1 
ɜ ɝɪɭɩɩɚɯ ɛɨɥɶɧɵɯ c ɑɆɌ ɨɤɚɡɚɥɢɫɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɞɨɫɬɨɜɟɪɧɵɦɢ (ɪ = 0,745 ɩɨ χ2 - 
ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ). 
Ɍɚɛɥɢɰɚ 2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɬɢɩɨɜ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ ɊȺI-1 ɭ ɛɨɥɶɧɵɯ ɫ 
ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɨɣ ɬɪɚɜɦɨɣ 
Ƚɟɧɨɬɢɩ 
ɑɆɌ 

4G/4G 4G/5G 5G/5G ȼɫɟɝɨ 

n % n % n % n % 
I ɝɪɭɩɩɚ 22 7,5 33 11,2 26 8,8 81 27,5 
II ɝɪɭɩɩɚ 29 9,8 55 18,6 35 11,9 119 40,3 
Ʉɨɧɬɪɨɥɶ 27 9,2 49 16,6 19 6,4 95 32,2 
ȼɫɟɝɨ 78 26,5 137 46,4 80 27,1 295 100 

ɉɪɢɦɟɱɚɧɢɟ: Ч – ɤɨɥɢɱɟɫɬɜɨ ɩɚɰɢɟɧɬɨɜ 

ɍ 51 (25,5%) ɛɨɥɶɧɨɝɨ I ɝɪɭɩɩɵ ɧɚ 14-ɟ ɫɭɬɤɢ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɜɵɡɞɨɪɨɜɥɟɧɢɟ, ɭ 30 
(15,0%) – ɭɥɭɱɲɟɧɢɟ. ɍ 102 (51,0%) ɛɨɥɶɧɵɯ II ɝɪɭɩɩɵ ɨɬɦɟɬɢɥɢ ɭɥɭɱɲɟɧɢɟ ɨɛɳɟɝɨ 
ɫɨɫɬɨɹɧɢɹ ɢ ɪɟɝɪɟɫɫ ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɫɬɪɨɣɫɬɜ. ɍɦɟɪɥɨ 17 ɛɨɥɶɧɵɯ (8,5%) – ɜɫɟ ɢɡ II 
ɝɪɭɩɩɵ: 14 – ɞɨ 7-ɯ ɢ ɟɳё 3 – ɞɨ 14-ɯ ɫɭɬɨɤ. 

ɋɨɝɥɚɫɧɨ ɩɨɫɬɚɜɥɟɧɧɵɦ ɡɚɞɚɱɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɦɢ ɛɵɥɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ 
ɢɡɦɟɧɟɧɢɟ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɑɆɌ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɟɧɨɬɢɩɚ -675 
4G/5G ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ ɊȺI-1. 
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ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ 1-ɟ ɫɭɬɤɢ ɩɨɫɥɟ ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ ɧɚɪɚɫɬɚɧɢɟ ɨɛɳɟɦɨɡɝɨɜɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ ɡɚɮɢɤɫɢɪɨɜɚɥɢ ɭ 29 (34,5% ɫ 5G/5G ɢ 65,5% ɫ 4G/5G ɝɟɧɨɬɢɩɨɦ) ɩɚɰɢɟɧɬɨɜ I 
ɝɪɭɩɩɵ, ɚ ɬɟɧɞɟɧɰɢɹ ɤ ɪɟɝɪɟɫɫɭ ɨɬɦɟɱɟɧɚ ɭ 52 (50% – 5G/5G) ɛɨɥɶɧɵɯ. ɍ 54 ɛɨɥɶɧɵɯ 
(11,2% – 4G/4G, 44,4% – 4G/5G ɢ 44,4% – 5G/5G ɝɟɧɨɬɢɩɨɦ) II ɝɪɭɩɩɵ ɨɬɦɟɬɢɥɢ 
ɫɬɚɛɢɥɢɡɚɰɢɸ ɜɵɪɚɠɟɧɧɨɫɬɢ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ. ɍ 65 (32,5%) ɩɚɰɢɟɧɬɨɜ ɫ 
ɌɑɆɌ ɧɟ ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ ɫɢɦɩɬɨɦɵ ɢɡ-ɡɚ ɬɹɠɟɫɬɢ ɫɨɫɬɨɹɧɢɹ. 
ɍɫɬɚɧɨɜɥɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 
4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ 
ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɨ χ2 - ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ ɜ ɝɪɭɩɩɚɯ ɫ ɝɟɧɨɬɢɩɚɦɢ 4G/4G (χ2 = 
9,6, ɪ  = 0,008) ɢ 5G/5G (χ2 = 10,0, ɪ  = 0,007), ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ (χ2 = 15,0, ɪ = 0,001). 

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɟɧɢɧɝɟɚɥɶɧɨɝɨ ɫɢɧɞɪɨɦɚ ɜ 1-ɟ ɫɭɬɤɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɧɚɪɚɫɬɚɧɢɟ ɫɢɦɩɬɨɦɚɬɢɤɢ ɨɬɦɟɬɢɥɢ ɭ 2 ɩɚɰɢɟɧɬɨɜ ɫ ɝɟɧɨɬɢɩɨɦ 4G/5G I ɝɪɭɩɩɵ. ɍ 69 
(4G/4G – 27,5,5%, 4G/5G – 43,5%, 5G/5G – 29%) ɱɟɥɨɜɟɤ ɫ ɅɑɆɌ ɨɬɦɟɬɢɥɢ ɪɟɝɪɟɫɫ 
ɦɟɧɢɧɝɟɚɥɶɧɨɝɨ ɫɢɧɞɪɨɦɚ, ɚ ɭ 10 (4G/4G – 30%, 4G/5G – 10%, 5G/5G – 60%) – ɨɬɫɭɬɫɬɜɢɟ 
ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫɚ. ɍ 54 (4G/4G – 25,9%, 4G/5G – 57,4%, 5G/5G – 16,7%) ɛɨɥɶɧɵɯ II 
ɝɪɭɩɩɵ ɨɬɦɟɬɢɥɢ ɧɚɪɚɫɬɚɧɢɟ ɦɟɧɢɧɝɟɚɥɶɧɵɯ ɫɢɦɩɬɨɦɨɜ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 1-ɯ ɫɭɬɨɤ, ɭ 65 
(4G/4G – 23,0%, 4G/5G – 36,9%, 5G/5G – 40,1%) – ɤɨɧɫɬɚɬɢɪɨɜɚɥɢ ɪɟɝɪɟɫɫɢɸ 
ɫɢɦɩɬɨɦɚɬɢɤɢ. ɍɫɬɚɧɨɜɥɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɚɪɢɚɧɬɨɜ 
ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɦɟɧɢɧɝɟɚɥɶɧɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɨ χ2 - ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ ɜ ɝɪɭɩɩɚɯ ɫ 
ɝɟɧɨɬɢɩɚɦɢ 4G/4G (χ2 = 16,8, ɪ  = 0,0001), 4G/5G (χ2 = 23,1, ɪ  = 0,0001) ɢ 5G/5G (χ2 = 14,8, ɪ  
= 0,001), ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ (χ2 = 53,1, ɪ = 0,0001). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɨɥɶɧɵɯ ɫ ɪɚɡɥɢɱɧɨɣ ɞɢɧɚɦɢɤɨɣ ɨɛɳɟɦɨɡɝɨɜɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3. 

Ɍɚɛɥɢɰɚ 3. Иɡɦɟɧɟɧɢɟ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɨɣ 
ɬɪɚɜɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɜ 1-
ɟ ɫɭɬɤɢ 

Ƚɟɧɨɬɢɩ Ƚɪɭɩɩɚ ɋɢɦɩɬɨɦɚɬɢɤɚ 0 1 2 3 
n % n % n % n % 

 
4G/4G 

I Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 10 5 12 6 0 0 
Ɇɋ 0 0 0 0 19 9,5 3 1,5 

II Ɉɛɳɟɦɨɡɝɨɜɚɹ 23 11,5 0 0 6 3 0 0 
Ɇɋ 0 0 14 7 15 7,5 0 0 

 
4G/5G 

I Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 19 9,5 14 7 0 0 
Ɇɋ 0 0 2 1 30 15 1 0,5 

II Ɉɛɳɟɦɨɡɝɨɜɚɹ 31 15,5 0 0 24 12 0 0 
Ɇɋ 0 0 31 15,5 24 12 0 0 

 
5G/5G 

I Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 0 0 26 13 0 0 
Ɇɋ 0 0 0 0 20 10 6 3 

II Ɉɛɳɟɦɨɡɝɨɜɚɹ 11 5,5 0 0 24 12 0 0 
Ɇɋ 0 0 3 1,5 26 13 0 0 

I Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 29 14,5 52 26 0 0 
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Ɇɋ 0 0 2 1 69 34,5 10 5 
II Ɉɛɳɟɦɨɡɝɨɜɚɹ 65 32,5 0 0 54 27 0 0 

Ɇɋ 0 0 54 27 65 32,5 0 0 

ɉɪɢɦɟɱɚɧɢɹ: 1) Ч – ɤɨɥɢɱɟɫɬɜɨ ɩɚɰɢɟɧɬɨɜ; 
2) 0 – ɫɢɦɩɬɨɦɚɬɢɤɚ ɧɟ ɨɩɪɟɞɟɥɹɥɚɫɶ; 
3) 1 – ɧɚɪɚɫɬɚɧɢɟ ɪɚɫɫɬɪɨɣɫɬɜ; 
4) 2 – ɪɟɝɪɟɫɫɢɹ ɫɢɦɩɬɨɦɚɬɢɤɢ; 
5) 3 – ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɚɬɢɤɢ; 
6) Ɇɋ – ɦɟɧɢɧɝɟɚɥɶɧɵɣ ɫɢɧɞɪɨɦ 

Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɧɚ 3-ɢ ɫɭɬɤɢ ɫɬɚɥɨ ɦɟɧɶɲɟ ɩɚɰɢɟɧɬɨɜ ɫ ɅɑɆɌ, ɭ ɤɨɬɨɪɵɯ ɧɚɪɚɫɬɚɥɚ 
ɜɵɪɚɠɟɧɧɨɫɬɶ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ – 18 (94,4% ɫ ɝɟɧɨɬɢɩɨɦ 4G/5G), ɚ ɪɟɝɪɟɫɫɢɹ 
ɨɬɦɟɱɟɧɚ ɭ 49 (40,8% – 4G/4G, 32,7% – 4G/5G, 26,5% – 5G/5G) ɛɨɥɶɧɵɯ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɬɟɧɞɟɧɰɢɹɦ 1-ɯ ɫɭɬɨɤ. ɉɨɥɧɵɣ ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɨɜ ɨɩɪɟɞɟɥɢɥɢ ɭ 14 
ɩɚɰɢɟɧɬɨɜ I ɝɪɭɩɩɵ (85,7% ɫ ɝɟɧɨɬɢɩɨɦ 5G/5G). ɍ 49 (18,4% – 4G/4G, 61,2% – 4G/5G, 
20,4% – 5G/5G) ɩɚɰɢɟɧɬɨɜ II ɝɪɭɩɩɵ ɭɞɟɪɠɢɜɚɥɚɫɶ ɜɵɪɚɠɟɧɧɚɹ ɨɛɳɟɦɨɡɝɨɜɚɹ 
ɫɢɦɩɬɨɦɚɬɢɤɚ. ɍ 53 (24,5% – 4G/4G, 37,75– 4G/5G, 37,75% – 5G/5G) ɛɨɥɶɧɵɯ ɫ ɌɑɆɌ 
ɭɞɟɪɠɢɜɚɥɚɫɶ ɪɟɝɪɟɫɫɢɹ ɫɢɦɩɬɨɦɚɬɢɤɢ. ɍ 17 ɩɚɰɢɟɧɬɨɜ II ɝɪɭɩɩɵ ɧɟ ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ ɜɵɪɚɠɟɧɧɨɫɬɶ ɫɢɦɩɬɨɦɚɬɢɤɢ ɢɡ-ɡɚ ɬɹɠɟɫɬɢ ɫɨɫɬɨɹɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɚ 
ɞɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G 
ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ 
ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɨ χ2 - ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ ɜ ɝɪɭɩɩɚɯ ɫ ɝɟɧɨɬɢɩɚɦɢ 4G/4G (χ2 = 
18,9, ɪ  = 0,0001) ɢ 5G/5G (χ2 = 25,1, ɪ  = 0,0001), ɚ ɜ ɝɪɭɩɩɟ 4G/5G ɞɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɚ (χ2 = 3,8, ɪ  = 0,151). Ɍɚɤɠɟ ɞɨɫɬɨɜɟɪɧɨ ɪɚɡɥɢɱɚɥɢɫɶ ɩɨɤɚɡɚɬɟɥɢ ɦɟɠɞɭ 
ɝɪɭɩɩɚɦɢ (χ2 = 39,7, ɪ = 0,0001). 

ɇɚ 3-ɢ ɫɭɬɤɢ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɅɑɆɌ ɧɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɧɚɪɚɫɬɚɧɢɹ ɦɟɧɢɧɝɟɚɥɶɧɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ, ɭ 42 (26,2% – 4G/4G, 64,3– 4G/5G, 9,5% – 5G/5G) ɛɨɥɶɧɵɯ ɫɨɯɪɚɧɹɥɚɫɶ 
ɪɟɝɪɟɫɫɢɹ ɪɚɫɫɬɪɨɣɫɬɜ. ɍ 39 (28,2% – 4G/4G, 15,4– 4G/5G, 56,4% – 5G/5G) ɩɚɰɢɟɧɬɨɜ I 
ɝɪɭɩɩɵ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɦɟɧɢɧɝɟɚɥɶɧɨɝɨ ɫɢɧɞɪɨɦɚ, ɱɬɨ ɜ 3,9 ɪɚɡɚ ɩɪɟɜɵɲɚɥɨ 
ɩɨɤɚɡɚɬɟɥɢ 1-ɯ ɫɭɬɨɤ. ɍ ɛɨɥɶɧɵɯ II ɝɪɭɩɩɵ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ ɭɞɟɪɠɢɜɚɥɚɫɶ ɭ 55 
(14,5% – 4G/4G, 61,8% – 4G/5G, 23,7% – 5G/5G) ɩɚɰɢɟɧɬɨɜ, ɪɟɝɪɟɫɫɢɹ ɨɬɦɟɱɟɧɚ ɭ ɦɟɧɶɲɟɝɨ 
ɱɢɫɥɚ ɛɨɥɶɧɵɯ – 58 (36,2% – 4G/4G, 36,2% – 4G/5G, 27,6 % – 5G/5G). ɍ 6 ɩɚɰɢɟɧɬɨɜ ɫ 
ɌɑɆɌ ɢ ɝɟɧɨɬɢɩɨɦ 5G/5G ɧɚɛɥɸɞɚɥɢ ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɦɟɧɢɧɝɟɚɥɶɧɨɝɨ ɫɢɧɞɪɨɦɚ. 
ɍɫɬɚɧɨɜɥɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 
4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ 
ɦɟɧɢɧɝɟɚɥɶɧɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɨ χ2 - ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ ɜ ɝɪɭɩɩɚɯ ɫ ɝɟɧɨɬɢɩɚɦɢ 4G/4G (χ2 
= 21,571, ɪ  = 0,0001), 4G/5G (χ2 = 37,6, ɪ  = 0,0001) ɢ 5G/5G (χ2 = 28,6, ɪ  = 0,0001), ɚ ɬɚɤɠɟ 
ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ (χ2 = 77,3, ɪ = 0,0001). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɨɥɶɧɵɯ ɫ ɪɚɡɥɢɱɧɨɣ ɞɢɧɚɦɢɤɨɣ ɨɛɳɟɦɨɡɝɨɜɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 4. 

Ɍɚɛɥɢɰɚ 4. Иɡɦɟɧɟɧɢɟ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɨɣ 
ɬɪɚɜɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɧɚ 
3-ɢ ɫɭɬɤɢ 



Canadian Journal of Science, Education and Culture 375

Ƚɟɧɨɬɢɩ Ƚɪɭɩɩɚ ɋɢɦɩɬɨɦɚɬɢɤɚ 0 1 2 3 
n % n % n % n % 

 
4G/4G 

I  Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 0 0 20 10 2 1 
Ɇɋ 0 0 0 0 11 5,5 0 0 

II Ɉɛɳɟɦɨɡɝɨɜɚɹ 7 3,5 9 4,5 13 6,5 0 0 
Ɇɋ 0 0 8 4 21 10,5 0 0 

 
4G/5G 

I Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 17 8,5 16 8 0 0 
Ɇɋ 0 0 0 0 27 13,5 6 3 

II Ɉɛɳɟɦɨɡɝɨɜɚɹ 5 2,5 30 15 20 10 0 0 
Ɇɋ 0 0 34 17 21 10,5 0 0 

 
5G/5G 

I Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 1 0,5 13 6,5 12 6 
Ɇɋ 0 0 0 0 4 2 22 11 

II Ɉɛɳɟɦɨɡɝɨɜɚɹ 5 2,5 10 5 20 10 0 0 
Ɇɋ 0 0 13 6,5 16 8 6 3 

I Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 18 9 49 24,5 14 7 
Ɇɋ 0 0 0 0 42 21 39 19,5 

II Ɉɛɳɟɦɨɡɝɨɜɚɹ 17 8,5 49 24,5 53 26,5 0 0 
Ɇɋ 0 0 55 27,5 58 29 6 3 

ɉɪɢɦɟɱɚɧɢɹ: 1) Ч – ɤɨɥɢɱɟɫɬɜɨ ɩɚɰɢɟɧɬɨɜ; 
2) 0 – ɫɢɦɩɬɨɦɚɬɢɤɚ ɧɟ ɨɩɪɟɞɟɥɹɥɚɫɶ; 
3) 1 – ɧɚɪɚɫɬɚɧɢɟ ɪɚɫɫɬɪɨɣɫɬɜ; 
4) 2 – ɪɟɝɪɟɫɫɢɹ ɫɢɦɩɬɨɦɚɬɢɤɢ; 
5) 3 – ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɚɬɢɤɢ; 
6) Ɇɋ – ɦɟɧɢɧɝɟɚɥɶɧɵɣ ɫɢɧɞɪɨɦ 

ɇɚ 7-ɟ ɫɭɬɤɢ ɭ 5 (ɜɫɟ ɫ ɝɟɧɨɬɢɩɨɦ 4G/5G) ɩɚɰɢɟɧɬɨɜ ɫ ɅɑɆɌ ɭɞɟɪɠɢɜɚɥɚɫɶ 
ɜɵɪɚɠɟɧɧɚɹ ɨɛɳɟɦɨɡɝɨɜɚɹ ɫɢɦɩɬɨɦɚɬɢɤɚ. Ɋɟɝɪɟɫɫɢɹ ɫɨɯɪɚɧɹɥɚɫɶ ɭ 42 (26,2% – 4G/4G, 
64,3% – 4G/5G, 9,5% – 5G/5G) ɛɨɥɶɧɵɯ I ɝɪɭɩɩɵ, ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɨɜ ɨɩɪɟɞɟɥɢɥɢ ɭ 
34 (85,7% ɫ ɝɟɧɨɬɢɩɨɦ 5G/5G) ɩɚɰɢɟɧɬɨɜ, ɱɬɨ ɜ 2,4 ɪɚɡɚ ɩɪɟɜɵɲɚɥɨ ɩɨɤɚɡɚɬɟɥɢ 3-ɯ ɫɭɬɤɢ. ɍ 
32 (90,6% – 4G/5G) ɩɚɰɢɟɧɬɨɜ II ɝɪɭɩɩɵ ɭɞɟɪɠɢɜɚɥɚɫɶ ɫɬɨɣɤɚɹ ɨɛɳɟɦɨɡɝɨɜɚɹ 
ɫɢɦɩɬɨɦɚɬɢɤɚ, ɭ 66 (33,3% – 4G/4G, 30,3% – 4G/5G, 36,4% – 5G/5G) ɛɨɥɶɧɵɯ ɩɨɹɜɢɥɚɫɶ 
ɪɟɝɪɟɫɫɢɹ ɪɚɫɫɬɪɨɣɫɬɜ. ɍ 4 (3 ɫ ɝɟɧɨɬɢɩɨɦ 5G/5G) ɩɚɰɢɟɧɬɨɜ ɫ ɌɑɆɌ ɧɚɛɥɸɞɚɥɢ ɩɨɥɧɵɣ 
ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɚɬɢɤɢ, ɱɟɝɨ ɧɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɧɚ 3-ɢ ɫɭɬɤɢ. ɍ 3 ɩɚɰɢɟɧɬɨɜ II ɝɪɭɩɩɵ ɧɟ 
ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ ɜɵɪɚɠɟɧɧɨɫɬɶ ɫɢɦɩɬɨɦɚɬɢɤɢ ɢɡ-ɡɚ ɬɹɠɟɫɬɢ 
ɫɨɫɬɨɹɧɢɹ, 14 – ɭɦɟɪɥɢ. ɍɫɬɚɧɨɜɥɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 
ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɨ χ2 - ɤɪɢɬɟɪɢɸ 
ɉɢɪɫɨɧɚ ɜ ɝɪɭɩɩɚɯ ɝɟɧɨɬɢɩɚɦɢ 4G/4G (χ2 = 21,1, ɪ  = 0,0001), 4G/5G (χ2 = 18,6, ɪ  = 0,0001) ɢ 
5G/5G (χ2 = 36,2, ɪ  = 0,0001), ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ (χ2 = 60,7, ɪ = 0,0001). 

ɇɚ 7-ɟ ɫɭɬɤɢ ɭ 15 ɩɚɰɢɟɧɬɨɜ ɫ ɅɑɆɌ ɢ 4G/5G ɝɟɧɨɬɢɩɨɦ ɭɞɟɪɠɢɜɚɥɚɫɶ ɪɟɝɪɟɫɫɢɹ 
ɦɟɧɢɧɝɟɚɥɶɧɨɝɨ ɫɢɧɞɪɨɦɚ. ɉɨɥɧɵɣ ɪɟɝɪɟɫɫ ɦɟɧɢɧɝɟɚɥɶɧɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɨɬɦɟɬɢɥɢ ɭ 66 
(33,3% – 4G/4G, 27,3% – 4G/5G, 39,4% – 5G/5G) ɛɨɥɶɧɵɯ I ɝɪɭɩɩɵ. ɍ 32 (3% – 4G/4G, 
87,5% – 4G/5G, 9,5% – 5G/5G) ɩɚɰɢɟɧɬɨɜ II ɝɪɭɩɩɵ ɭɞɟɪɠɢɜɚɥɚɫɶ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ, 
ɪɟɝɪɟɫɫɢɹ ɪɚɫɫɬɪɨɣɫɬɜ ɨɬɦɟɱɟɧɚ ɭ 65 (35,4% – 4G/4G, 32,3% – 4G/5G, 32,3% – 5G/5G) 
ɛɨɥɶɧɵɯ. ɍ 8 (12,5% – 4G/5G, 87,5% – 5G/5G) ɛɨɥɶɧɵɯ ɫ ɌɑɆɌ ɧɚɛɥɸɞɚɥɢ ɪɟɝɪɟɫɫɢɸ 
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ɦɟɧɢɧɝɟɚɥɶɧɨɝɨ ɫɢɧɞɪɨɦɚ. ɍɫɬɚɧɨɜɥɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 
ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɦɟɧɢɧɝɟɚɥɶɧɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɨ χ2 - ɤɪɢɬɟɪɢɸ 
ɉɢɪɫɨɧɚ ɜ ɝɪɭɩɩɚɯ ɫ ɝɟɧɨɬɢɩɚɦɢ 4G/4G (χ2 = 51,0, ɪ  = 0,0001), 4G/5G (χ2 = 37,6, ɪ  = 0,0001) 
ɢ 5G/5G (χ2 = 38,448, ɪ  = 0,0001), ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ (χ2 = 119,815, ɪ = 0,0001). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɨɥɶɧɵɯ ɫ ɪɚɡɥɢɱɧɨɣ ɞɢɧɚɦɢɤɨɣ ɨɛɳɟɦɨɡɝɨɜɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 5. 
Ɍɚɛɥɢɰɚ 5. Иɡɦɟɧɟɧɢɟ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɨɣ 
ɬɪɚɜɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɧɚ 
7-ɟ ɫɭɬɤɢ 
Ƚɟɧɨɬɢɩ Ƚɪɭɩɩɚ ɋɢɦɩɬɨɦɚɬɢɤɚ 0 1 2 3 

n % n % n % n % 
 
4G/4G 

I Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 0 0 11 5,5 11 5,5 
Ɇɋ 0 0 0 0 0 0 22 11 

II 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 7 3,5 0 0 22 11 0 0 
Ɇɋ 5 2,5 1 0,5 23 11,5 0 0 

 
4G/5G 

I 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 5 2,5 27 13,5 1 0,5 
Ɇɋ 0 0 0 0 15 7,5 18 9 

II 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 5 2,5 29 14,5 20 10 1 0,5 
Ɇɋ 5 2,5 28 14 21 10,5 1 0,5 

 
5G/5G 

I 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 0 0 4 2 22 11 
Ɇɋ 0 0 0 0 0 0 26 13 

II 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 5 2,5 3 1,5 24 12 3 1,5 
Ɇɋ 4 2 3 1,5 21 10,5 7 3,5 

I 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 5 2,5 42 21 34 17 
Ɇɋ 0 0 0 0 15 7,5 66 33 

II 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 17 8,5 32 16 66 33 4 2 
Ɇɋ 14 7 32 16 80 40 74 37 

ɉɪɢɦɟɱɚɧɢɹ: 1) Ч – ɤɨɥɢɱɟɫɬɜɨ ɩɚɰɢɟɧɬɨɜ; 
2) 0 – ɫɢɦɩɬɨɦɚɬɢɤɚ ɧɟ ɨɩɪɟɞɟɥɹɥɚɫɶ; 
3) 1 – ɧɚɪɚɫɬɚɧɢɟ ɪɚɫɫɬɪɨɣɫɬɜ; 
4) 2 – ɪɟɝɪɟɫɫɢɹ ɫɢɦɩɬɨɦɚɬɢɤɢ; 
5) 3 – ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɚɬɢɤɢ; 
6) Ɇɋ – ɦɟɧɢɧɝɟɚɥɶɧɵɣ ɫɢɧɞɪɨɦ 

ɇɚ 14-ɟ ɫɭɬɤɢ ɧɟ ɨɩɪɟɞɟɥɹɥɨɫɶ ɧɚɪɚɫɬɚɧɢɹ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɩɚɰɢɟɧɬɨɜ 
ɫ ɅɑɆɌ, ɪɟɝɪɟɫɫɢɹ ɪɚɫɫɬɪɨɣɫɬɜ ɨɬɦɟɱɟɧɚ ɭ 33 (100% – 4G/4G ɢ 4G/5G ɝɟɧɨɬɢɩɵ) ɛɨɥɶɧɵɯ. 
ɉɨɥɧɵɣ ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɚɬɢɤɢ ɨɩɪɟɞɟɥɢɥɢ ɭ 48 ɩɚɰɢɟɧɬɨɜ ɫ ɅɑɆɌ (22,9% – 4G/4G, 22,9% 
– 4G/5G, 54,2% – 5G/5G), ɱɬɨ ɩɪɟɜɵɲɚɥɨ ɩɨɤɚɡɚɬɟɥɢ 7-ɯ ɫɭɬɨɤ ɜ 1,4 ɪɚɡɚ. ɍ 3 ɩɚɰɢɟɧɬɨɜ ɫ 
ɌɑɆɌ ɢ ɝɟɧɨɬɢɩɨɦ 4G/5G ɭɞɟɪɠɢɜɚɥɚɫɶ ɜɵɪɚɠɟɧɧɚɹ ɨɛɳɟɦɨɡɝɨɜɚɹ ɫɢɦɩɬɨɦɚɬɢɤɚ ɍ 74 
(33,3% – 4G/4G ɢ 66,7% – 4G/5G) ɛɨɥɶɧɵɯ II ɝɪɭɩɩɵ ɤɨɧɫɬɚɬɢɪɨɜɚɥɢ ɪɟɝɪɟɫɫɢɸ 
ɪɚɫɫɬɪɨɣɫɬɜ, ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɚɬɢɤɢ ɨɬɦɟɬɢɥɢ ɭ 25 (16% – 4G/4G, 24% – 4G/5G, 60% 
– 5G/5G) ɩɚɰɢɟɧɬɨɜ, ɱɬɨ ɜ 6,25 ɪɚɡ ɩɪɟɜɵɲɚɥɨ ɩɨɤɚɡɚɬɟɥɢ ɩɚɰɢɟɧɬɨɜ II ɝɪɭɩɩɵ ɧɚ 7-ɟ ɫɭɬɤɢ. 
ɍ 17 ɩɚɰɢɟɧɬɨɜ II ɝɪɭɩɩɵ ɤɨɧɫɬɚɬɢɪɨɜɚɥɢ ɫɦɟɪɬɟɥɶɧɵɣ ɢɫɯɨɞ. ɍɫɬɚɧɨɜɥɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ 
ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-
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1 ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɨ 
χ2 - ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ ɜ ɝɪɭɩɩɚɯ ɝɟɧɨɬɢɩɚɦɢ 4G/4G (χ2 = 11,2, ɪ  = 0,004), 4G/5G (χ2 = 10,3, 
ɪ  = 0,016) ɢ 5G/5G (χ2 = 22,1, ɪ  = 0,0001), ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ (χ2 = 37,1, ɪ = 0,0001). 

ɇɚ 14-ɟ ɫɭɬɤɢ ɭ ɜɫɟɯ ɩɚɰɢɟɧɬɨɜ ɫ ɅɑɆɌ ɡɚɮɢɤɫɢɪɨɜɚɥɢ ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ 
ɦɟɧɢɧɝɟɚɥɶɧɨɝɨ ɫɢɧɞɪɨɦɚ. ɍ ɛɨɥɶɧɵɯ II ɝɪɭɩɩɵ ɜɵɪɚɠɟɧɧɵɣ ɦɟɧɢɧɝɟɚɥɶɧɵɣ ɫɢɧɞɪɨɦ 
ɭɞɟɪɠɢɜɚɥɫɹ ɭ 3 ɩɚɰɢɟɧɬɨɜ ɫ ɝɟɧɨɬɢɩɨɦ 4G/5G. Ɋɟɝɪɟɫɫɢɹ ɛɵɥɚ ɨɬɦɟɱɟɧɚ ɭ 59 (18,6% – 
4G/4G, 64,4% – 4G/5G, 17,0% – 5G/5G) ɛɨɥɶɧɵɯ, ɫ ɌɑɆɌ, ɭ 40 (27,5% – 4G/4G, 22,5% – 
4G/5G, 50,0% – 5G/5G) ɧɚɛɥɸɞɚɥɢ ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɦɟɧɢɧɝɟɚɥɶɧɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ, ɱɬɨ ɜ 5 
ɪɚɡ ɩɪɟɜɵɲɚɥɨ ɩɨɤɚɡɚɬɟɥɢ 7-ɯ ɫɭɬɨɤ. ɍɫɬɚɧɨɜɥɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɭ ɛɨɥɶɧɵɯ ɫ 
ɑɆɌ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɦɟɧɢɧɝɟɚɥɶɧɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɩɨ χ2 - ɤɪɢɬɟɪɢɸ 
ɉɢɪɫɨɧɚ ɜ ɝɪɭɩɩɚɯ ɫ ɝɟɧɨɬɢɩɚɦɢ 4G/4G (χ2 = 21,1, ɪ  = 0,0001), 4G/5G (57,8, ɪ  = 0,0001) ɢ 
5G/5G (14,8, ɪ  = 0,001), ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ (χ2 = 88,9, ɪ = 0,0001). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɨɥɶɧɵɯ ɫ ɪɚɡɥɢɱɧɨɣ ɞɢɧɚɦɢɤɨɣ ɨɛɳɟɦɨɡɝɨɜɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 6. 

Ɍɚɛɥɢɰɚ 6. Иɡɦɟɧɟɧɢɟ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɨɣ 
ɬɪɚɜɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɚ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɧɚ 
14-ɟ ɫɭɬɤɢ 

Ƚɟɧɨɬɢɩ Ƚɪɭɩɩɚ ɋɢɦɩɬɨɦɚɬɢɤɚ 0 1 2 3 
n % n % n % n % 

 
4G/4G 

I  
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 0 0 11 5,5 11 5,5 
Ɇɋ 0 0 0 0 0 0 22 11 

II 
  

Ɉɛɳɟɦɨɡɝɨɜɚɹ 7 3,5 0 0 18 9 4 2 
Ɇɋ 7 3,5 0 0 11 5,5 11 5,5 

 
4G/5G 

I 
  

Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 0 0 22 11 11 5,5 
Ɇɋ 0 0 0 0 0 0 33 16,5 

II 
  

Ɉɛɳɟɦɨɡɝɨɜɚɹ 5 2,5 3 1,5 41 20,5 6 3 
Ɇɋ 5 2,5 3 1,5 38 19 9 4,5 

 
5G/5G 

I 
  

Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 0 0 0 0 26 13 
Ɇɋ 0 0 0 0 0 0 26 13 

II 
  

Ɉɛɳɟɦɨɡɝɨɜɚɹ 5 2,5 0 0 15 7,5 15 7,5 
Ɇɋ 5 2,5 0 0 10 5 20 10 

I 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 0 0 0 0 33 16,5 48 24 
Ɇɋ 0 0 0 0 0 0 81 40,5 

II 
 

Ɉɛɳɟɦɨɡɝɨɜɚɹ 17 8,5 3 1,5 74 37 25 12,5 
Ɇɋ 17 8,5 3 1,5 59 29,5 40 20 

ɉɪɢɦɟɱɚɧɢɹ: 1) Ч – ɤɨɥɢɱɟɫɬɜɨ ɩɚɰɢɟɧɬɨɜ; 
2) 0 – ɫɢɦɩɬɨɦɚɬɢɤɚ ɧɟ ɨɩɪɟɞɟɥɹɥɚɫɶ; 
3) 1 – ɧɚɪɚɫɬɚɧɢɟ ɪɚɫɫɬɪɨɣɫɬɜ; 
4) 2 – ɪɟɝɪɟɫɫɢɹ ɫɢɦɩɬɨɦɚɬɢɤɢ; 
5) 3 – ɩɨɥɧɵɣ ɪɟɝɪɟɫɫ ɫɢɦɩɬɨɦɚɬɢɤɢ; 
6) Ɇɋ – ɦɟɧɢɧɝɟɚɥɶɧɵɣ ɫɢɧɞɪɨɦ 
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Ɉɛɫɭɠɞɟɧɢɟ. ɐɟɥɶ ɧɚɲɟɣ ɪɚɛɨɬɵ – ɨɰɟɧɤɚ ɞɢɧɚɦɢɤɢ ɪɟɝɪɟɫɫɢɢ ɨɛɳɟɦɨɡɝɨɜɨɣ 
ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɜ ɩɪɨɰɟɫɫɟ ɥɟɱɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ -675 4G/5G 
ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ ɊȺI-1 ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɜɨ ɦɧɨɝɢɯ ɧɚɭɱɧɵɯ ɪɚɛɨɬɚɯ – C. Werner 
[2007], J.P. Coles [2004], A.S. Cunningham [2005Ж ɢ Ʌ.Ⱥ. Ɏɭɪɫɨɜɨɣ [2009] – ɭɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɨɛɹɡɚɬɟɥɶɧɨɟ ɞɢɧɚɦɢɱɟɫɤɨɟ ɧɚɛɥɸɞɟɧɢɟ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɫ 
ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɬɨɪɢɱɧɵɯ ɢɲɟɦɢɱɟɫɤɢɯ ɩɨɪɚɠɟɧɢɣ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɑɆɌ. 
Ɋɟɡɭɥɶɬɚɬɵ ɧɚɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɡɜɭɱɧɵ ɫ ɞɚɧɧɵɦɢ ɢɡɥɨɠɟɧɧɵɦɢ ɜ ɪɚɛɨɬɚɯ M. 
Sashindranath [2012], E. Candelario-Jalil [2009], G.F. Genцt [2013], K. Jood [2005], M.D. 
Vergouwen [2004], ɤɨɬɨɪɵɟ ɝɨɜɨɪɹɬ ɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɜɥɢɹɧɢɢ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɚ 
ɝɟɧɚ ɊȺI-1 ɧɚ ɤɥɢɧɢɱɟɫɤɨɟ ɬɟɱɟɧɢɟ ɢ ɢɡɦɟɧɟɧɢɟ ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɑɆɌ. 

Вɵɜɨɞɵ: 1) ɱɚɫɬɨɬɚ ɚɥɥɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɨ -675 4G/5G ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ ɊȺI-1 ɭ 
ɛɨɥɶɧɵɯ ɫ ɑɆɌ ɢ ɜ ɝɪɭɩɩɟ ɤɨɧɬɪɨɥɹ ɧɟ ɨɬɥɢɱɚɥɚɫɶ; 

2) ɭɫɬɚɧɨɜɥɟɧɚ ɫɜɹɡɶ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɛɨɥɶɧɵɯ ɫ 
ɑɆɌ ɫ ɝɟɧɨɬɢɩɚɦɢ ɩɨ -675 ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ PAI-1; 

3) ɨɬɦɟɱɟɧɨ ɡɚɦɟɞɥɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɨɛɳɟɦɨɡɝɨɜɨɣ ɫɢɦɩɬɨɦɚɬɢɤɢ ɭ ɩɚɰɢɟɧɬɨɜ ɫ 
4G/4G ɢ 4G/5G ɝɟɧɨɬɢɩɚɦɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 5G/5G ɝɟɧɨɬɢɩɨɦ; 

4) ɞɨɤɚɡɚɧɚ ɫɜɹɡɶ 4G/4G ɢ 4G/5G ɝɟɧɨɬɢɩɨɜ ɩɨ -675 ɩɨɥɢɦɨɪɮɢɡɦɭ ɝɟɧɚ PAI-1 ɧɚ 
ɤɥɢɧɢɱɟɫɤɨɟ ɬɟɱɟɧɢɟ ɑɆɌ ɭ ɛɨɥɶɧɵɯ ɢ ɬɹɠɟɫɬɶɸ ɬɟɱɟɧɢɹ ɑɆɌ. 

ɉɟɪɫɩɟɤɬɢɜɵ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɉɥɚɧɢɪɭɟɬɫɹ ɞɚɥɶɧɟɣɲɟɟ ɢɡɭɱɟɧɢɟ 
ɜɡɚɢɦɨɫɜɹɡɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɫ ɤɥɢɧɢɱɟɫɤɢɦ ɬɟɱɟɧɢɟɦ ɑɆɌ ɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɪɚɡɜɢɬɢɹ ɜɬɨɪɢɱɧɵɯ ɬɪɨɦɛɨɝɟɦɨɪɪɚɝɢɱɟɫɤɢɯ ɨɫɥɨɠɧɟɧɢɣ. 

Ʌɢɬɟɪɚɬɭɪɚ 
1. 4G/5G Polymorphism of the plasminogen activator inhibitor-1 gene is associated with 

multiple organ dysfunction in critically ill patients / M. A. Huq, N. Takeyama, M. Harada et 
al. // Acta Haematol. – 2012. – VoХ. 127, № 2. – P. 72–80. 

2. Bruns J. The epidemiology of traumatic brain injury: a review / J. Bruns, W. Hauser // 
Epilepsia. – 2003. – VoХ. 44, № 1. – P. 2–10. 

3. Dellas C. Historical analysis of PAI-1 from its discovery to its potential role in cell motility 
and disease / C. Dellas, D. J. Loskutoff // Thromb. Haemost. – 2005. – VoХ. 93, № 4. – P. 
631–640. 

4. Influence of PAI-1 Gene Promoter-675 (4G/5G) Polymorphism on Fibrinolytic Activity After 
Cardiac Surgery Employing Cardiopulmonary Bypass / A. Ozolina, E. Strike, I. Jaunalksne et 
al. // Medicina (Kaunas). – 2012. – VoХ. 48, № 10. – P. 515–520. 

5. The effect of the plasminogen activator inhibitor-1 4G/5G polymorphism on the thrombotic 
risk / A. E. Tsantes, G. K. Nikolopoulos, P. G. Bagos et al. // Thromb. Res. – 2008. – Vol. 
122, № 6. – P. 736–742. 

6. The gender-specific role of polymorphisms from the fibrinolytic, renin-angiotensin, and 
bradykinin systems in determining plasma t-PA and PAI-1 levels / F. W. Asselbergs, S. M. 
Williams, P. R. Hebert et al. // Thromb. Haemost. – 2006. – Vol. 96. – P. 471–477. 

7. Trauma-induced coagulopathy: standard coagulation tests, biomarkers of coagulopathy, and 
ОЧНotСОХТКХ НКЦКРО ТЧ pКtТОЧts аТtС trКuЦКtТМ ЛrКТЧ ТЧУurв / G. F. GОЧцt, P. I. JoСКnsson, M. 
A. Meyer et al. // J. Neurotrauma. – 2013 – VoХ. 30, № 4. – P. 301–306. 

8. Ƚɭɤ Ⱥ. ɉ. ȿɩɿɞɟɦɿɨɥɨɝɿɹ ɱɟɪɟɩɧɨ-ɦɨɡɤɨɜɨʀ ɬɪɚɜɦɢ ɜ ɍɤɪɚʀɧɿ / Ⱥ. ɉ. Ƚɭɤ // Ɇɚɬɟɪɿɚɥɢ V 
ɡ’ʀɡɞɭ ɧɟɣɪɨɯɿɪɭɪɝɿɜ ɍɤɪɚʀɧɢ, 25-28 ɱɟɪɜɧɹ 2013ɪ. – ɍɠɝɨɪɨɞ :ɍȺɇ, 2013. – C. 38. 


