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Аннотация. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʚʳʟʳʚʘʝʪ ʜʠʩʨʝʛʫʣʷʮʠʶ çʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷè ʤʦʟʛʘ Homo sapiens, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪʳ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ 

çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ. ʎʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʦʨʛʘʥʠʟʤʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʩʠʩʪʝʤʦʡ 

ʮʠʨʢʘʜʥʳʭ ʛʝʥʦʚ. ʎʠʨʢʘʜʠʘʥʥʳʝ ʯʘʩʳ ʠ ʮʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ð ̫ ʚʣʷʶʪʩʷ ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʨʝʛʫʣʷʪʦʨ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ. ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ çʙʠʦʢʦʤʧʴʶʪʝʨʘè ʜʣʷ ʚʳʞʠʚʘʥʠʷ 

ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʨʛʘʥʠʟʤʘ ʢ ʦʞʠʜʘʝʤʳʤ ʮʠʢʣʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ, ʨʘʟʣʠʯʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʇʦʥʠʤʘʥʠʝ ʚʨʝʤʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʝʩʩʦʨʘʤʠ ʠ ʩʪʨʝʩʩʦʚʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʦʩʥʦʚ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ 
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ʤʝʭʘʥʠʟʤʦʚ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʟʢʘ ʩʥʠʞʘʝʪ ʢʘʢ ʦʙʱʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʫʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʠ ʢʦʛʥʠʪʠʚʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ 

ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʨʦʚʝʥʴ ʙʦʣʝʟʥʝʪʚʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ɺ ʨʘʙʦʪʘʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè H. sapiens c 

ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʩ 

ʜʨʫʛʦʡ ð ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ 

çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ,  

ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʥʳ ʥʘ 

ʤʥʦʛʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ ʛʠʙʨʠʜʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ., ʩ ʮʝʣʴʶ ʥʘʯʘʣʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʟʛʘ 

H. sapiens. ʍʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʂʦʞʘ ð ɻ ʪʦ 

ʫʥʠʢʘʣʴʥʳʡ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʡ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩ ʢʦʞʥʦ-ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ 

ʩʦʩʪʦʷʥʠʝ ʢʦʞʠ ʣʠʮʘ ʠ ʨʫʢ ð ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʥʜʠʢʘʪʦʨ (ʙʠʦʤʘʨʢʝʨ) ʚʣʠʷʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʫʩʢʦʨʝʥʥʦʝ (ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ) ʩʪʘʨʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

 

Abstract. Circadian stress causes dysregulation of brain Homo sapiens software followed by 

impairment of the cognitive and visceral brains. The bodyôs circadian rhythms are programmed with 

a system of circadian genes. Circadian clock and circadian system ð are the biophysical and 

biochemical regulators of immune protection. Circadian synchronization system is an evolutionary 

software product of biocomputer for survival and preparation of the organism for expected cyclic 

challenges, different epigenetic orientation. Understanding the temporal relationship between 

stressors and stress reactions is critical to understanding the molecular foundations of the 

physiology and pathogenesis of the disease. Chronic stress and circadian mismatch trigger a cascade 

of failures in the functioning of neurophysiological, neuroendocrine, and psychoneuroimmune 

mechanisms. Epigenetic loading and allostatic overload reduce both the bodyôs overall workability 

and its physical, occupational, and cognitive components. Circadian stress has a pathological effect 

on a person, in all his age periods of life. The level of disease exposure depends on the stability of 

the bodyôs protective systems. In the works of N. P. Romanchuk, it is established that modern 

solution to the problem of rehabilitation of cognitive brain H. sapiens with the use, on the one hand, 

tools and technologies of artificial intelligence, and on the other ð multidisciplinary interaction of 

neurophysiologist with clinical universal specialist in the field of neurology, psychiatry, 

psychotherapy, psychoanalysis, and geriatrics. Modern artificial intelligence technologies are 

capable of much, including predicting cognitive disorders and cognitive disorders, through 

combined and hybrid neuroimaging, next-generation sequencing, etc., with the aim of initiating 

timely and effective rehabilitation of brain H. sapiens. Chronotherapy and psychochronobiological 

strategies to protect various groups and categories of the population from the effects of circadian 

stress allow blocking the transition of cognitive disorders to cognitive disorders. The skin is a 

unique synchronized near interface of the skin-circadian system, and the condition of the skin of the 

face and hands is an individual indicator (biomarker) of the effect of chronic circadian stress on 

accelerated (premature) aging of the human body. 
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ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʚʝʜʫʱʠʝ ʤʝʭʘʥʠʟʤʳ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ: 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʝ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ 

ʭʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʮʠʨʢʘʜʠʘʥʥʦʛʦ 

ʩʪʨʝʩʩʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʠ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ. Основные задачи исследования: 

ïʆʧʨʝʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʛʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ. 

ïʋʩʪʘʥʦʚʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʚʣʠʷʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ 

ʧʝʨʝʛʨʫʟʢʠ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʠ ʥʘ ʝʛʦ ʬʠʟʠʯʝʩʢʫʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʠ 

ʢʦʛʥʠʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. 

ïʈʘʟʨʘʙʦʪʘʪʴ ʭʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ, ʜʣʷ ʟʘʱʠʪʳ 

ʦʪ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʠ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ. 

ʂʨʘʝʫʛʦʣʴʥʳʡ ʢʘʤʝʥʴ ʩʘʤʦʦʮʝʥʢʠ Homo sapiens ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ð ʵʪʦ, ʩʘʤʦʦʪʢʨʳʪʠʝ, ʩʘʤʦʨʘʟʚʠʪʠʝ, ʩʘʤʦʦʙʣʘʜʘʥʠʝ, 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ. ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʶʪ 

ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ  ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ [1]. 

ɸʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʦʤ, ʩʥʠʞʘʶʪ ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, 

ʚʢʣʶʯʘʶʪ ʛʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ 

ʤʦʟʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʩʭʝʤʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ 

ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [2]. 

ɺ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʮʠʫʤʘ ʙʫʜʝʪ ʤʝʜʠʮʠʥʩʢʘʷ, 

ʩʦʮʠʘʣʴʥʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʧʝʨʠʦʜ çto the creative person H. sapiensè: ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʬʝʡʩïʪʝʭʥʦʣʦʛʠʷʤ çʤʦʟʛ-

ʢʦʤʧʴʶʪʝʨè, ʛʠʙʨʠʜʥʦʤʫ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ, çthe virtual brainè, çvirtual realityè, 

çvirtual paranormal brain phenomenaè, ʪʘʢ ʢʘʢ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʘʷ ʩʠʥʘʧʪʠʯʝʩʢʘʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫʯʘʩʪʚʫʝʪ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [3]. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʩʥʘ ʠ ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʮʠʨʢʘʜʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʥʘʰʝʤ ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʣʩʷ ʥʘʙʦʨ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ, ʢʦʪʦʨʳʝ 
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ʚʥʫʪʨʝʥʥʝ ʫʧʨʘʚʣʷʶʪ ʨʠʪʤʘʤʠ ʧʦʯʪʠ ʚ ʢʘʞʜʦʡ ʢʣʝʪʢʝ. ʅʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ 

ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʳ ʚ ʢʣʝʪʢʘʭ. ʅʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ 

ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʥʘʩʪʨʦʝʥʠʷ, ʪʘʢʠʤ ʢʘʢ ʪʷʞʝʣʘʷ 

ʜʝʧʨʝʩʩʠʷ ʠ ʙʠʧʦʣʷʨʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʯʘʩʦʚ ʦʨʛʘʥʠʟʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜʳ ʦʪʜʳʭʘ ʠ / ʠʣʠ 

ʙʝʟʜʝʡʩʪʚʠʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʥʘʩʪʨʦʝʥʠʷ, ʙʦʣʝʝ 

ʩʫʙʲʝʢʪʠʚʥʳʤ ʦʜʠʥʦʯʝʩʪʚʦʤ, ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʯʘʩʪʴʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʟʜʦʨʦʚʴʝʤ, 

ʘ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [4], ʮʠʨʢʘʜʠʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʭʨʦʥʠʯʝʩʢʦʝ 

ʮʠʨʢʘʜʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ɹʠʦʵʣʝʢʪʨʦʤʘʛʥʠʪʠʟʤ ʩʚʝʪʘ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʟʛʘ ð ɻ ʪʦ, 

ʘʜʘʧʪʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʩʚʝʱʝʥʠʷ (ʪʠʧ, ʭʘʨʘʢʪʝʨ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ) ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ. ʄʦʟʛ H. sapiens ʨʘʙʦʪʘʝʪ ʚ 24-

ʯʘʩʦʚʦʡ ʙʠʦʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʨʝʜʝ. ʉʚʝʪ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʤ 

ʩʠʛʥʘʣʦʤ ʜʣʷ ʮʠʨʢʘʜʥʦʡ ʩʠʩʪʝʤʳ, ʠ ʧʦʵʪʦʤʫ ʩʦʭʨʘʥʷʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ʚʥʫʪʨʝʥʥʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʤʦʟʛʘ H. sapiens.  

ɹʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʢʘʯʝʩʪʚʘ ʩʥʘ, ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ð ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ 

çʤʦʟʛïʛʣʘʟʘïʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ 

ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʂʦʥʪʨʦʣʴ ʠ ʣʝʯʝʥʠʝ 

ʩʦʩʫʜʠʩʪʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [4]. 

ɺ 2017 ʛ. ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʧʦ ʤʝʜʠʮʠʥʝ ʠ ʬʠʟʠʦʣʦʛʠʠ ʙʳʣʘ ʚʨʫʯʝʥʘ ʜʦʢʪʦʨʘʤ 

ɼʞʝʬʬʨʠ ʂ. ʍʦʣʣʫ (ʋʥʠʚʝʨʩʠʪʝʪ ʄʵʥ, ʆʨʦʥʦ), ʄʘʡʢʣʫ ʈʦʩʙʘʰʫ (ʋʥʠʚʝʨʩʠʪʝʪ ɹʨʝʥʜʝʡʩ, 

ɺʘʣʪʘʤ, ʄʘʩʩʘʯʫʩʝʪʪʩ) ʠ ʄʘʡʢʣʫ ʗʥʛʫ (ʋʥʠʚʝʨʩʠʪʝʪ ʈʦʢʬʝʣʣʝʨʘ, ʅʴʶ-ʁʦʨʢ ʉʠʪʠ) ʟʘ ʠʭ 

ʦʪʢʨʳʪʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ. ʆʪʢʨʳʪʠʝ 

ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʡʩʷ ʧʝʪʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʪʨʘʥʩʢʨʠʧʮʠʠïʪʨʘʥʩʣʷʮʠʠ ʢʘʢ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʝʭʘʥʠʟʤʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʛʝʥʳ ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʢʣʝʪʢʘʭ ʠ ʪʢʘʥʷʭ, ʧʨʠʚʝʣʦ ʢ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʝ ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ 

ʪʦʛʦ, ʢʘʢ ʦʨʛʘʥʠʟʤʳ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʮʠʢʣʫ çʜʝʥʴïʥʦʯʴè. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʦʪʢʨʳʪʠʷʤ ʪʨʝʭ 

ʣʘʫʨʝʘʪʦʚ, ʨʘʟʲʷʩʥʷʶʱʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʮʠʨʢʘʜʠʘʥʥʘʷ 

ʙʠʦʣʦʛʠʷ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʦʙʰʠʨʥʫʶ ʠ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʟʘʪʨʦʥʫʪ ʚʦʧʨʦʩʳ ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚʩʝʭ ʥʘʩ [5ï6].  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [7]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ H. sapiens ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [8]: 

ïʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [3]; 
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ïʨʝʛʫʣʷʮʠʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ H. sapiens; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ ʯʝʨʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ [3]; 

ïʥʫʪʨʠʛʝʥʝʪʠʢʠ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʠ ð ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ [3]; 

ïʙʠʦʯʠʧʠʨʦʚʘʥʠʷ, ʥʝʡʨʦʥʥʳʭ ʠ ʤʦʟʛʦʚʳʭ ʯʠʧʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ; 

ï ʥʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʠ ʤʦʟʛ H. sapiens. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [7]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [8] ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ. ʎʝʥʪʨʘʣʴʥʦʝ 

ʤʝʩʪʦ ʚ ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʤʦʜʝʣʠ ʩʪʨʝʩʩʘ ʟʘʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ ʦʪ ʯʝʣʦʚʝʢʘ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ. ʇʦʥʷʪʠʝ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ 

ʩʪʠʤʫʣʦʚ ʠʣʠ ʫʩʣʦʚʠʡ, ʪʨʝʙʫʶʱʠʭ ʦʪ ʥʝʛʦ ʧʨʝʚʳʰʝʥʠʷ ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʳʯʥʦʛʦ ʫʨʦʚʥʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʙʣʝʤʳ (ʪʨʫʜʥʦʩʪʝʡ ʩ ʝʝ ʨʝʰʝʥʠʝʤ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʘʧʨʷʞʝʥʠʝʤ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ð ʝʩʣʠ ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʘʝʪʩʷ, ʥʘʧʨʷʞʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ 

ʠʣʠ ʜʘʞʝ ʥʘʨʘʩʪʘʝʪ ð ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʝʩʩ.  

ʂʨʠʪʠʯʝʩʢʘʷ ʧʦʪʝʨʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʥʘ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʫʨʦʚʥʷʭ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʩʠʩʪʝʤ, ʧʨʠʚʦʜʷ ʢ ʥʘʨʫʰʝʥʠʶ ʙʠʦʫʧʨʘʚʣʷʝʤʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʫʷʟʚʠʤʦʩʪʴʶ. ʎʠʨʢʘʜʠʘʥʥʘʷ ʜʠʩʨʝʛʫʣʷʮʠʷ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʩʥʦʚʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʘʚʤʦʡ ʥʘʨʫʰʝʥʠʡ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʫʩʪʦʡʯʠʚʳʝ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʪʳ 

ʪʨʘʚʤʳ ʯʝʨʝʟ ʜʝʟʘʜʘʧʪʠʚʥʫʶ ʨʝʛʫʣʷʮʠʶ ʩʪʨʝʩʩʘ. ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ, ʠ ʠʭ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʝʩʩʦʤ ʨʘʩʩʪʨʦʡʩʪʚ ʤʦʛʣʦ 

ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʚ ʧʦʜʚʝʨʞʝʥʥʳʭ ʩʪʨʝʩʩʫ 

ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʠ [9]. 

ʅʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʣʦʢʫʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʣʠʷʷ ʥʘ ʩʚʦʶ 

ʩʦʙʩʪʚʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʨʫʛʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʤʦʟʛʘ, 

ʪʘʢʠʤʠ ʢʘʢ ʤʝʟʦʢʦʨʪʠʢʘʣʴʥʘʷ / ʤʝʟʦʣʠʤʙʠʯʝʩʢʘʷ ʜʦʬʘʤʠʥʝʨʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʈʠʩʫʥʦʢ 1).  

ʎʝʥʪʨʘʣʴʥʘʷ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʮʠʨʢʘʜʠʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ 

ʩʝʪʴ ʪʝʤʧʦʨʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ  ʢʣʝʪʦʯʥʫʶ ʠ ʩʠʩʪʝʤʥʫʶ 

ʨʠʪʤʠʯʥʦʩʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʤʥʦʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʤʘ 

(ʈʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 1 ɸʥʘʪʦʤʠʷ ʩʪʨʝʩʩʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʨʢʘʜʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [9]. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʎʝʥʪʨʘʣʴʥʘʷ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʮʠʨʢʘʜʠʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ [9]. 

 

ʎʠʨʢʘʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʝʘʢʪʠʚʥʦʩʪʴ  ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ 

ʨʝʘʣʠʟʫʶʪʩʷ, ʢʘʢ ʯʝʨʝʟ ʛʦʨʤʦʥʘʣʴʥʳʝ, ʪʘʢ ʠ ʯʝʨʝʟ ʥʝʡʨʦʥʘʣʴʥʳʝ ʧʫʪʠ (ʈʠʩʫʥʦʢ 3). 

ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ʫʧʨʘʚʣʷʶʪ ʬʫʥʢʮʠʷʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ 

ʨʝʞʠʤʝ, ʪʘʢ ʠ ʚ ʦʪʚʝʪ ʥʘ ʠʥʬʝʢʮʠʦʥʥʳʝ ʫʛʨʦʟʳ. ɿʘʚʠʩʠʤʳʝ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʧʝʨʝʤʝʥʥʳʝ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʬʠʟʠʦʣʦʛʠʠ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʭʦʟʷʠʥʘ ʠ ʧʘʨʘʟʠʪʘ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠʣʠ ʘʜʘʧʪʠʚʥʳʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʷʭ. ʀʤʤʫʥʥʳʝ ʢʣʝʪʢʠ ʥʝ 

ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ, 

ʜʠʢʪʫʶʱʠʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ ʨʠʪʤʳ. ʄʦʣʝʢʫʣʷʨʥʳʝ ʯʘʩʳ ʠ ʨʝʛʫʣʷʪʦʨʳ ʭʨʦʤʘʪʠʥʘ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʨʠʪʤʠʯʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʢʘʨʢʘʩ, ʦʧʦʩʨʝʜʫʶʱʠʡ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʧʦʤʝʭʠ ʤʝʞʜʫ ʮʠʨʢʘʜʥʦʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʘʤʠ [10]. 
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ʈʠʩʫʥʦʢ 3. ʄʥʦʛʦʫʨʦʚʥʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʮʠʨʢʘʜʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʴʶ [9]. 

 

ʈʠʪʤʠʯʝʩʢʦʝ ʩʚʷʟʳʚʘʥʠʝ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʙʣʦʢʘʤʠ ʥʘ ʭʨʦʤʘʪʠʥʝ ʪʘʢʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʝʪʣʠ, CLOCK: BMAL1, ʠʥʜʫʮʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʯʘʩʘʤʠ, ʠ ʪʘʢʪʦʚʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ PER ʠ CRY. ʗʜʝʨʥʳʝ ʨʝʮʝʧʪʦʨʳ REV-ERB  ʠ 

ROR ʥʘʢʣʘʜʳʚʘʶʪ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ ʨʠʪʤʳ ʥʘ ʛʝʥʳ ʯʝʨʝʟ ʨʝʛʫʣʷʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ RORE, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ DBP ʠ ʨʝʧʨʝʩʩʦʨ NFIL3 ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʯʪʦʙʳ 

ʫʧʨʘʚʣʷʪʴ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤʠ ʨʠʪʤʘʤʠ ʚ ʥʘʙʦʨʝ ʛʝʥʦʚ ʯʝʨʝʟ ʩʚʷʟʳʚʘʥʠʝ ʩ D-ʙʦʢʩʘʤʠ 

(ʈʠʩʫʥʦʢ 4) [10].  

 
 

ʈʠʩʫʥʦʢ 4. ʊʨʘʥʩʢʨʠʧʮʠʦʥʥʦ-ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʧʝʪʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʮʠʨʢʘʜʥʫʶ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ [10]. 
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ʎʠʨʢʘʜʥʳʡ HDAC SIRT1 ʜʝʟʘʮʝʪʠʣʠʨʫʝʪ ʠ ʠʥʘʢʪʠʚʠʨʫʝʪ STAT3, ʠ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 

ʚʢʣʶʯʝʥ  ʚ ʮʠʨʢʘʜʥʫʶ ʨʝʛʫʣʷʮʠʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʊ-ʢʣʝʪʦʢ (ʈʠʩʫʥʦʢ 5) 

[10]. 

ʉʪʨʝʩʩ ð ɻ ʪʦ ʩʦʩʪʦʷʥʠʝ ʫʛʨʦʞʘʶʱʝʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʚʳʟʚʘʥʥʦʝ ʚʥʫʪʨʝʥʥʠʤʠ ʠʣʠ 

ʚʥʝʰʥʠʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩʠʣʘʤʠ (ʩʪʨʝʩʩʦʨʘʤʠ) ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʤʦʝ ʩʣʦʞʥʳʤ 

ʨʝʧʝʨʪʫʘʨʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ/ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʦʨʛʘʥʠʟʤʘ (ʵʫʩʪʘʟʘ).  

 

 
ʈʠʩʫʥʦʢ 5. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʮʠʨʢʘʜʥʦʡ ʬʫʥʢʮʠʠ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [10]. 

 

ɸʜʘʧʪʠʚʥʳʡ ʩʪʨʝʩʩïʦʪʚʝʪ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʢʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ, 

ʢʣʝʪʦʯʥʦʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ-ʩʠʩʪʝʤʳ ʩʪʨʝʩʩʘ. ʂʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʪʨʝʩʩ-ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʘʷ ʦʩʴ (ɻʇɸ) ʠ 

ʚʝʛʝʪʘʪʠʚʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ (ɺʅʉ), ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʜʨʫʛʠʤʠ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʳʤʠ ʮʝʥʪʨʘʤʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʎʅʉ) ʠ ʪʢʘʥʷʤʠ / ʦʨʛʘʥʘʤʠ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʧʨʦʪʠʚ ʥʘʚʷʟʘʥʥʦʛʦ 

ʩʪʨʝʩʩʦʨʘ(ʦʚ). ɼʠʩʨʝʛʫʣʷʮʠʷ ʩʪʨʝʩʩʦʚʦʡ ʩʠʩʪʝʤʳ (ʛʠʧʝʨ- ʠʣʠ ʛʠʧʦʘʢʪʠʚʘʮʠʷ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʤʦʱʥʳʤ ʠ/ʠʣʠ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ ʤʦʞʝʪ ʟʘʤʝʪʥʦ ʥʘʨʫʰʘʪʴ ʛʦʤʝʦʩʪʘʟ ʦʨʛʘʥʠʟʤʘ, 

ʧʨʠʚʦʜʷ ʢ ʩʦʩʪʦʷʥʠʶ ʢʘʢʦʩʪʘʟʘ ʠʣʠ ʘʣʣʦʩʪʘʟʘ, ʩʦ ʩʧʝʢʪʨʦʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

CRH: ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ ʛʦʨʤʦʥ; LC / NE ʩʠʤʧʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ: ʣʦʢʫʩ 

coeruleus/ʥʦʨʵʧʠʥʝʬʨʠʥ-ʩʠʤʧʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ; POMC: ʧʨʦʦʧʠʦʤʝʣʘʥʦʢʦʨʪʠʥ; AVP: 

ʘʨʛʠʥʠʥ ʚʘʟʦʧʨʝʩʩʠʥ; ɻɸʄʂ: ɔ-ʘʤʠʥʦʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ; BZD: ʙʝʥʟʦʜʠʘʟʝʧʠʥ; ɸʂʊɻ: 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ (ʢʦʨʪʠʢʦʪʨʦʬʠʥ); NPY: ʥʝʡʨʦʧʝʧʪʠʜ Y; SP: ʚʝʱʝʩʪʚʦ P. 

ɸʢʪʠʚʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʧʣʦʰʥʳʤʠ ʟʝʣʝʥʳʤʠ ʣʠʥʠʷʤʠ, ʘ ʪʦʨʤʦʞʝʥʠʝ-ʧʫʥʢʪʠʨʥʳʤʠ 

ʢʨʘʩʥʳʤʠ ʣʠʥʠʷʤʠ [11].  
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ʎʝʥʪʨʘʣʴʥʳʡ ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʡ ʢʦʥʪʫʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʘʢʪʠʚʘʮʠʶ ʩʪʨʝʩʩ-ʩʠʩʪʝʤʳ, 

ʬʦʨʤʠʨʫʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚʥʫʪʨʠ ʎʅʉ, ʩʦʩʪʦʷʱʫʶ ʢʘʢ ʠʟ ʩʪʠʤʫʣʠʨʫʶʱʠʭ, ʪʘʢ ʠ 

ʠʟ ʪʦʨʤʦʟʥʳʭ ʩʝʪʝʡ ʩ ʤʥʦʞʝʩʪʚʦʤ ʫʯʘʩʪʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʜʫʣʠʨʫʶʪ ʠ ʪʦʥʢʦ 

ʥʘʩʪʨʘʠʚʘʶʪ ʘʜʘʧʪʠʚʥʳʡ ʩʪʨʝʩʩïʦʪʚʝʪ. ʂʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʪʠʭ ʩʝʪʝʡ ʷʚʣʷʶʪʩʷ 

ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʝ CRH ʠ AVP ʥʝʡʨʦʥʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʮʝʥʪʨʘʣʴʥʳʤʠ 

ʢʘʪʝʭʦʣʘʤʠʥʝʨʛʠʯʝʩʢʠʤʠ (LC/NE) ʥʝʡʨʦʥʘʤʠ (ʈʠʩʫʥʦʢ 6) [11].  

 

 
ʈʠʩʫʥʦʢ 6. ʋʧʨʦʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʪʨʝʩʩ-

ʩʠʩʪʝʤʳ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʩʚʷʟʷʭ ʠ ʦʪʥʦʰʝʥʠʷʭ ʩ ʜʨʫʛʠʤʠ ʧʨʦʚʦʜʷʱʠʤʠ ʎʅʉ, 

ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʩʪʨʝʩʩʦʚʦʡ ʨʝʘʢʮʠʠ [11].  

 

ɸʢʪʠʚʘʮʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʩʪʨʝʩʩïʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʮʠʧʨʦʢʥʳʭ ʨʝʚʝʨʙʝʨʘʪʦʨʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʷʭ ʤʝʞʜʫ PVN CRH ʠ ʢʘʪʝʭʦʣʘʤʠʥʝʨʛʠʯʝʩʢʠʤʠ LC/NE ʥʝʡʨʦʥʘʤʠ, ʧʨʠʯʝʤ 

CRH ʠ NE ʩʪʠʤʫʣʠʨʫʶʪ ʩʝʢʨʝʮʠʶ ʜʨʫʛ ʜʨʫʛʘ ʯʝʨʝʟ CRH-ʨʝʮʝʧʪʦʨ-1 (CRH-R1) ʠ Ŭ1-

ʥʦʨʘʜʨʝʥʝʨʛʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʫʪʦʨʝʛʫʣʷʪʦʨʥʳʝ 

ʩʚʝʨʭʢʦʨʦʪʢʠʝ ʧʝʪʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʫʱʝʩʪʚʫʶʪ ʢʘʢ ʚ ʇɺʅ CRH, ʪʘʢ ʠ ʚ 

ʢʘʪʝʭʦʣʘʤʠʥʝʨʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʘʭ ʩʪʚʦʣʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʠʯʝʤ ʢʦʣʣʘʪʝʨʘʣʴʥʳʝ ʚʦʣʦʢʥʘ 

ʠʥʛʠʙʠʨʫʶʪ ʩʝʢʨʝʮʠʶ CRH ʠ ʢʘʪʝʭʦʣʘʤʠʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʝʟ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʩʠʥʘʧʪʠʯʝʩʢʠʭ CRH- ʠ Ŭ2-ʥʦʨʘʜʨʝʥʝʨʛʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ [11].  

ʇʝʨʠʬʝʨʠʯʝʩʢʘʷ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʴ (ɻʇɸ) ʚʤʝʩʪʝ ʩ 

ʵʬʬʝʨʝʥʪʥʦʡ ʩʠʤʧʘʪʠʯʝʩʢʦʡ / ʘʜʨʝʥʦʤʝʜʫʣʣʷʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʮʝʥʪʨʘʣʴʥʳʭ ʧʫʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʢʘʢ CRH, ʪʘʢ ʠ ʢʘʪʝʭʦʣʘʤʠʥʝʨʛʠʯʝʩʢʠʝ ʥʝʡʨʦʥʳ ʧʦʣʫʯʘʶʪ 

ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʠʥʥʝʨʚʘʮʠʶ ʦʪ ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʦʡ ʠ ʭʦʣʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʠʥʛʠʙʠʨʫʶʱʠʡ ʚʭʦʜ ʦʪ ʛʘʤʤʘ-ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ (ɻɸʄʂ)/ʙʝʥʟʦʜʠʘʟʝʧʠʥʘ (BZD) ʠ 

ʦʧʠʦʠʜʥʳʭ ʥʝʡʨʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʦʪ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ (ʢʦʥʝʯʥʳʡ 

ʧʨʦʜʫʢʪ ʦʩʠ ɻʇɸ) (ʈʠʩʫʥʦʢ 7).  
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ʈʠʩʫʥʦʢ 7. ɻʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʘʷ ʦʩʴ. 

 

ɺʩʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʧʦ ʩʚʦʝʡ ʩʫʪʠ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʧʫʪʝʤ ʩʪʨʦʛʦʡ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ, ʜʦʩʪʠʛʥʫʪʦʡ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ, ʯʪʦʙʳ 

ʩʦʭʨʘʥʠʪʴ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʝ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʪ. ʝ. ʛʦʤʝʦʩʪʘʟ ʠʣʠ ʵʫʩʪʘʟ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʞʠʟʥʠ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʕʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʦʩʪʦʷʥʥʦ ʦʩʧʘʨʠʚʘʝʪʩʷ 

ʚʨʘʞʜʝʙʥʳʤʠ ʩʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʠʣʠ ʚʥʝʰʥʠʤʠ, ʨʝʘʣʴʥʳʤʠ ʠʣʠ ʜʘʞʝ 

ʚʦʩʧʨʠʥʠʤʘʝʤʳʤʠ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʩʪʨʝʩʩʦʨʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʜʠʩʛʘʨʤʦʥʠʠ, ʪ. ʝ. ʢʘʢʦʩʪʘʟʘ ʠʣʠ 

ʘʣʣʦʩʪʘʟʘ, ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʩʣʦʞʥʳʡ ʨʝʧʝʨʪʫʘʨ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ/ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʛʨʦʞʘʝʤʦʛʦ ʛʦʤʝʦʩʪʘʟʘ 

(ʘʜʘʧʪʠʚʥʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʦʪʚʝʪʘ). ʉʪʨʝʩʩʦʚʘʷ ʨʝʘʢʮʠʷ ʦʧʦʩʨʝʜʦʚʘʥʘ ʩʣʦʞʥʦʡ ʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ, ʢʣʝʪʦʯʥʦʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ ʩʪʨʝʩʩʘ ʧʨʠʯʝʤ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʎʅʉ), ʪʘʢ 

ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ. ɸʜʘʧʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʘ ʥʘ ʩʪʨʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ 

ʛʝʥʝʪʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʥʫʪʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʠ ʩʦʦʙʱʝʥʠʝ ʤʝʞʜʫ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʜʘʝʪ ʧʦʜʲʝʤ ʢ ʵʤʝʨʜʞʝʥʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʥʘ ʫʨʦʚʥʝ ʪʢʘʥʠ. ʋ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʢʘʢ ʦʩʥʦʚʥʳʝ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʚ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʤ ʷʜʨʝ, ʪʘʢ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʯʘʩʳ ʪʢʘʥʝʚʦʛʦ ʫʨʦʚʥʷ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʥʝ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʤʥʦʛʠʝ ʢʣʶʯʝʚʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ ʮʠʢʣʳ 

ʩʥʘ / ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʤʝʪʘʙʦʣʠʟʤ, ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʫʶ ʬʫʥʢʮʠʶ, ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ, 

ʠʤʤʫʥʥʫʶ ʬʫʥʢʮʠʶ, ʥʝʡʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʥʘʩʪʨʦʝʥʠʝ. ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ 

ʛʣʘʚʥʳʤʠ ʯʘʩʘʤʠ ʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʯʘʩʘʤʠ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʘ, ʠʣʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ 

ʯʘʩʘʤʠ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʠʤʝʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ. ʂʦʛʜʘ ʮʠʨʢʘʜʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ, ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʝ ʧʦʥʠʤʘʥʠʝ ʮʠʨʢʘʜʥʦʡ ʨʠʪʤʠʯʥʦʩʪʠ ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʪʦʡ ʩʣʦʞʥʦʡ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʥʠʮʘʪʝʣʴʥʦʩʪʴ ʚ ʮʠʨʢʘʜʥʫʶ ʩʠʩʪʝʤʫ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʫʨʦʚʥʷʭ (ʪ. ʝ., 

ʦʨʛʘʥʠʟʤ, ʤʫʣʴʪʠ-ʢʣʝʪʯʘʪʳʡ, ʢʣʝʪʯʘʪʳʡ, ʤʦʣʝʢʫʣʷʨʥʳʡ, ʛʝʥʝʪʠʯʝʩʢʠʡ), ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʥʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ in silico ʩʦ 
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ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʣʝʛʢʦ ʜʦʩʪʠʛʥʫʪʴ ʠʩʧʦʣʴʟʫʷ in vivo ʠ in vitro 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦ ʩʪʦʠʤʦʩʪʠ, ʚʨʝʤʝʥʠ ʠʣʠ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ. ʇʨʠʤʝʥʝʥʠʷ 

ʚʢʣʶʯʘʶʪ ʧʝʨʝʥʦʩʠʪʴ ʮʠʨʢʘʜʥʳʝ ʚʨʝʤʷ ʠʣʠ ʘʤʧʣʠʪʫʜʫ ʧʦʩʣʝ ʟʘʧʘʟʜʳʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠʣʠ 

ʜʣʷ ʨʘʙʦʪʳ ʧʝʨʝʥʦʩʘ, ʠ ʜʣʷ ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʚʨʝʤʷ ʠ ʜʦʟʳ ʣʝʢʘʨʩʪʚ ʠʣʠ ʜʨʫʛʠʭ 

ʪʝʨʘʧʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ. 

ʂʣʝʪʦʯʥʳʡ ʮʠʢʣ ʠ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ ʢʣʝʪʦʯʥʳʝ ʨʠʪʤʳ: 

ʮʠʨʢʘʜʠʘʥʥʳʡ ʬʘʢʪʦʨ BMAL1 ʢʦʥʪʨʦʣʠʨʫʝʪ ʫʨʦʚʝʥʴ ʙʝʣʢʦʚ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʪʘʢʠʭ ʢʘʢ 

ʮʠʢʣʠʥ ɽ ʠ WEE1, ʧʦʩʣʝʜʥʠʡ ʠʟ ʢʦʪʦʨʳʭ ʠʥʛʠʙʠʨʫʝʪ ʢʠʥʘʟʫ CDK1, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪ 

ʧʝʨʝʭʦʜʦʤ G2/M. ɺ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʣʝʪʦʯʥʳʡ ʮʠʢʣ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ 

ʯʝʨʝʟ ʧʨʷʤʦʝ ʫʧʨʘʚʣʝʥʠʝ CDK1 REV-ERBa, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʨʝʛʫʣʠʨʫʝʪ BMAL1.  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ 

ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʠ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ, ʵʬʬʝʢʪ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʩʚʷʟʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʠ 

ʮʠʨʢʘʜʠʘʥʥʳʭ ʯʘʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʠʣʳ ʩʚʷʟʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʩʚʷʟʠ, ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʩʚʷʟʴ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʦʞʥʳʭ ʢʦʣʝʙʘʥʠʡ. ɼʚʘ ʠʣʠ ʜʘʞʝ ʪʨʠ ʨʝʞʠʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʤʦʛʫʪ ʠʥʦʛʜʘ 

ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ, ʜʘʚʘʷ ʧʨʠʤʝʨʳ ʙʠʨʠʪʤʠʯʥʦʩʪʠ ʠʣʠ ʪʨʠʨʠʪʤʠʯʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʣʝʛʢʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʧʨʦʩʪʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʩʠʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʜʚʫʤʷ 

ʢʦʣʝʙʘʪʝʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʩʚʷʟʴ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʘʜʝʞʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʠ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ.  

ʎʠʢʣ ʢʣʝʪʢʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʪʦʣʴʢʦ 

ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ: ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ CDK1 (ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ VCdk1) REV-

ERBa, ʢʦʪʦʨʦʝ ʫʚʝʣʠʯʠʚʘʝʪ ʫʭʫʜʰʝʥʠʝ ʵʪʦʛʦ ʧʨʦʪʝʠʥʘ. ɺ (ʙ), ʚ ʎɼʂ ʩʝʪʠ (ʩʠʥʠʤ ʮʚʝʪʦʤ), 

ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʜʠʥʘʤʠʢʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʢʣʝʪʦʯʥʳʡ ʮʠʢʣ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʎɼʂ 

ʤʦʜʫʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʢʦʤʧʣʝʢʩʳ ʮʠʢʣʠʥ ɼ/ʛʝʥʘ CDK4ï6, ʮʠʢʣʠʥ ʝ/ʢʠʥʘʟʳ CDK2, 

ʮʠʢʣʠʥ ʘ/ʢʠʥʘʟʳ CDK2 ʠ ʮʠʢʣʠʥ ɹ/CDK1, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʧʦ ɻ1, ʉ ʠ G2 ʠ G2/ʤ ʧʝʨʝʭʦʜʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʘʚʦʡ ʯʘʩʪʠ (ʙ) [12]. 

ʊʘʢʞʝ ʚ ʵʪʦʡ ʩʭʝʤʝ ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʘʞʥʳʭ ʙʝʣʢʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʨʝʛʫʣʷʮʠʠ ʩʝʪʠ CDK: ʬʘʢʪʦʨʳ ʨʦʩʪʘ (GF), ʙʝʣʦʢ ʨʝʪʠʥʦʙʣʘʩʪʦʤʳ, ʥʝʬʦʩʬʦʨʠʣʠʨʦʚʘʥʥʳʡ 

(pRB) ʠʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʯʝʨʝʟ ʦʜʥʦ (pRBp) ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ 

(pRBpp) CDK1 ʠ CDK2 (a, ʘʢʪʠʚʥʳʡ; i, ʥʝʘʢʪʠʚʥʳʡ); ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ E2F; ʠʥʛʠʙʠʪʦʨ 

CDK p21; ʙʝʣʢʠ Cdh1, Skp2 ʠ CDC20, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʜʝʛʨʘʜʘʮʠʠ ʮʠʢʣʠʥʘ; ʠ ʢʠʥʘʟʘ WEE1, 

ʢʦʪʦʨʳʡ ʙʣʦʢʠʨʫʝʪ cdk1 [12]. 

ʇʝʪʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʠʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʠʟʦʙʠʣʫʶʪ ʚ 

ʨʝʛʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʫʩʪʘʥʦʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʨʦʣʴ ʙʠʩʪʘʙʠʣʴʥʦʩʪʠ ʚ 

ʧʨʝʚʨʘʱʝʥʠʠ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʬʘʟʘʤʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʚ ʥʝʦʙʨʘʪʠʤʳʝ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʧʦʟʚʦʣʠʣʠ 

ʫʪʦʯʥʠʪʴ ʨʝʛʫʣʷʪʦʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʮʠʨʢʘʜʥʦʡ ʪʘʢʪʦʚʦʡ ʩʝʪʠ ʠ ʩʝʪʠ ʮʠʢʣʠʥʟʘʚʠʩʠʤʳʭ ʢʠʥʘʟ 

(CDKs), ʫʧʨʘʚʣʷʶʱʠʭ ʢʣʝʪʦʯʥʳʤ ʮʠʢʣʦʤ ʚ ʢʣʝʪʢʘʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʎʠʨʢʘʜʠʘʥʥʘʷ ʯʘʩʦʚʘʷ 

ʩʝʪʴ ʚʢʣʶʯʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʘʫʪʦʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ Per ʠ Cry ʯʝʨʝʟ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʘʢʪʠʚʘʪʦʨʦʚ BMAL1 ʠ CLOCK ʙʝʣʢʘʤʠ PER ʠ CRY; ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ 

ʩʚʷʟʴ ʥʘ ʵʢʩʧʨʝʩʩʠʶ Bmal1 ʦʧʦʩʨʝʜʦʚʘʥʘ ʙʝʣʢʦʤ REV-ERBa, ʢʦʪʦʨʳʡ ʩʘʤ ʠʥʜʫʮʠʨʫʝʪʩʷ 

BMAL1 (ʈʠʩʫʥʦʢ 8ʘ) [12]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʝʪʴ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʮʠʢʣʠʥʘʤʠ ʠ ʮʠʢʣʠʥ-ʟʘʚʠʩʠʤʳʤʠ ʢʠʥʘʟʘʤʠ CDK1 ʠ CDK2; ʵʪʠ 

ʢʦʤʧʣʝʢʩʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʨʘʟʫʶʪ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʬʘʟʘʤʠ 

ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ. ʉʝʪʴ CDK, ʩʭʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 8ʙ, ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʤʦʜʫʣʝʡ 
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CDK, ʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʘʭ Cyclin D/CDK4-6, Cyclin E/CDK2, Cyclin A/CDK2 ʠ 

Cyclin B/CDK1, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʚʜʦʣʴ ʬʘʟ G1, S ʠ 

G2 ʠ ʧʝʨʝʭʦʜ G2/M. ʉʝʪʴ CDK ʦʨʛʘʥʠʟʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʤʦʜʫʣʴ CDK 

ʘʢʪʠʚʠʨʫʝʪ ʩʣʝʜʫʶʱʠʡ ʤʦʜʫʣʴ ʠ ʙʣʦʢʠʨʫʝʪ ʧʨʝʜʳʜʫʱʠʡ. ʊʘʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʫʧʦʨʷʜʦʯʝʥʥʦʡ, ʧʝʨʝʭʦʜʥʦʡ ʘʢʪʠʚʘʮʠʠ ʯʝʪʳʨʝʭ ʤʦʜʫʣʝʡ CDK, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʬʘʟʘʤʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ [12]. 

 

  
a ʙ 

ʈʠʩʫʥʦʢ 8. ʉʭʝʤʘ ʤʦʜʝʣʝʡ ʜʣʷ (ʘ) ʮʠʨʢʘʜʠʘʥʥʳʭ ʯʘʩʦʚ ʠ (ʙ) ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʚ ʢʣʝʪʢʘʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ɺ (ʘ) ʮʠʨʢʘʜʠʘʥʥʘʷ ʯʘʩʦʚʘʷ ʩʝʪʴ (ʚ ʦʨʘʥʞʝʚʦʤ ʮʚʝʪʝ) ʚʢʣʶʯʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʘʫʪʦʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ Per ʠ Cry ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʘʢʪʠʚʘʪʦʨʦʚ BMAL1 ʠ CLOCK ʙʝʣʢʘʤʠ 

PER ʠ CRY. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʥʘ ʵʢʩʧʨʝʩʩʠʶ Bmal1 ʦʧʦʩʨʝʜʦʚʘʥʘ 

ʙʝʣʢʦʤ REV-ERBa, ʢʦʪʦʨʳʡ ʩʘʤ ʠʥʜʫʮʠʨʫʝʪʩʷ CLOCK/BMAL1 [12]. 

 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʬʠʟʠʦʣʦʛʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʪʚʝʨʞʜʝʥʠʠ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʙʦʨʦʢ ʧʘʨʘʤʝʪʨʦʚ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ʉʉʉ) ʠ ʥʝʨʚʥʦïʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʳ (ʅʄʉ), ʢʘʢ ʙʘʟʦʚʳʭ (ʜʣʷ ʦʨʛʘʥʠʟʤʘ) ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ (ʌʉʆ) 

ʯʝʣʦʚʝʢʘ. ʋʯʠʪʳʚʘʷ ʩʦʤʥʝʥʠʷ W. Cannon, ʇ. ʂ. ɸʥʦʭʠʥʘ ʠ ʅ. ɸ. ɹʝʨʥʰʪʝʡʥʘ, ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʦʚʝʜʝʥʘ ʨʝʛʠʩʪʨʠʨʘʮʠʷ ʚʳʙʦʨʢʠ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ (ʂʀ) ʚ ʰʝʩʪʠ ʛʨʫʧʧʘʭ 

(ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ) ʠʩʧʳʪʫʝʤʳʭ, ʞʠʪʝʣʝʡ ʉʝʚʝʨʘ ʈʌ (ʍʄɸʆ-ʖʛʨʳ). ʇʨʠ ʵʪʦʤ ʵʪʠ ʛʨʫʧʧʳ, 

ʠʭ ʧʦʚʪʦʨʥʳʝ ʚʳʙʦʨʢʠ, ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʤʝʰʘʥʥʦʤʫ (ʧʦʧʘʨʥʦʤʫ) ʩʨʘʚʥʝʥʠʶ ʥʘ ʧʨʝʜʤʝʪ 

ʚʳʷʚʣʝʥʠʷ ʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʨʘʤʢʘʭ ʥʦʚʦʡ ʪʝʦʨʠʠ ʭʘʦʩʘ-

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ (ʊʍʉ) ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʘʨʘʤʝʪʨʳ ʢʚʘʟʠʘʪʪʨʘʢʪʦʨʦʚ (ʂɸ), ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʳʚʘʶʪ ʨʝʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʛʦʤʝʦʩʪʘʟʦʚ ʜʣʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ [13]. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʤʘʪʝʤʘʪʠʢʝ ʥʝʪ ʤʦʜʝʣʝʡ ʵʚʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ 

ʯʝʣʦʚʝʢʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʨʝʰʝʥʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʜʘʯʘ ʩʠʩʪʝʤʥʦʛʦ ʩʠʥʪʝʟʘ, ʪ. ʝ. 

ʥʘʭʦʞʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʨʷʜʢʘ ð ʛʣʘʚʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʤʝʜʠʮʠʥʝ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʭʘʦʩʘïʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʚʝʣʦ ʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʜʚʫʭ 

ʦʩʦʙʳʭ ʨʝʞʠʤʦʚ ʨʝʘʣʴʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʭʘʦʩ ʠ ʤʥʦʛʦʢʨʘʪʥʳʝ ʨʝʚʝʨʙʝʨʘʮʠʠ). ɽʩʣʠ ʵʪʠ 

ʨʝʞʠʤʳ ʚʢʣʶʯʠʪʴ ʚ ʨʘʙʦʪʫ ʥʝʡʨʦ-ʕɺʄ (ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʡ), ʪʦ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠ 

ʨʘʟʜʝʣʝʥʠʝ ʚʳʙʦʨʦʢ (ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 1-ʛʦ ʪʠʧʘ) ʠ ʨʝʰʘʶʪ ʟʘʜʘʯʫ ʩʠʩʪʝʤʥʦʛʦ ʩʠʥʪʝʟʘ. 

ʌʘʢʪʠʯʝʩʢʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʪʢʨʳʪʠʠ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʙʠʦʣʦʛʠʠ ð 

ʚʥʝʜʨʝʥʠʝ ʥʝʡʨʦ-ʕɺʄ ʚ ʨʘʙʦʪʫ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʊʘʢʘʷ ʦʙʱʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ 

ʜʘʩʪ ʪʦʣʯʦʢ ʨʘʟʚʠʪʠʶ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. ʊʨʝʭʫʨʦʚʥʝʚʘʷ (ʪʨʝʭʢʣʘʩʪʝʨʥʘʷ) 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʮʠʠ ʜʚʠʞʝʥʠʝʤ ʩʝʡʯʘʩ ʫʞʝ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʪ. ʢ. ʦʥʘ 
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ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʘʣʴʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ ʤʦʟʛʘ ð ʅʉʄ (1-ʡ ʢʣʘʩʪʝʨ), ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘ 

ʦʧʠʩʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ (ʚʢʣʶʯʘʷ ʠ ʤʳʰʮʳ) ʠ ʧʦʩʣʝʜʥʠʡ ʢʣʘʩʪʝʨ ð ʙʠʦʤʝʭʘʥʠʢʘ ʢʦʥʝʯʥʦʩʪʠ. 

ʆʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚʩʝ-ʪʘʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʪ. ʝ. 1-ʛʦ ʢʣʘʩʪʝʨʘ ð ʠʝʨʘʨʭʘ ʚʩʝʡ ʪʨʝʭʢʣʘʩʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. ʂʘʢ ʨʘʙʦʪʘʶʪ 

ʅʉʄ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʚ ʨʝʞʠʤʝ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʅʉʄ ʠ 

ʤʦʞʥʦ ʣʠ ʩʦʟʜʘʪʴ ʤʦʜʝʣʠ ʅʉʄ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʟʛʘ (ʚ ʨʝʞʠʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʅʉʄ)? 

ɺʩʝ ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ ʬʠʟʠʦʣʦʛʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ (ʎʅʉ) ʠ ʥʝʨʚʥʦïʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ (ʅʄʉ), ʚʩʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ. ʅʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʙʴʶʪʩʷ ʚʩʝ ʬʠʟʠʦʣʦʛʠ ʤʠʨʘ ʧʦʩʣʝʜʥʠʝ 100ï150 

ʣʝʪ, ʥʦ ʧʦʢʘ ʫʩʧʝʭʠ ʥʝ ʙʦʣʴʰʠʝ. 

ɺʚʝʜʝʥʠʝ ʭʘʦʩʘ ʠ ʨʝʚʝʨʙʝʨʘʮʠʡ ʚ ʨʘʙʦʪʫ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʡ (ʤʦʜʝʣʝʡ ʅʄʉ, 

ʀʅʉ) ʧʦʨʦʞʜʘʝʪ ʥʦʚʳʝ ʢʘʯʝʩʪʚʘ ʪʘʢʠʭ ʥʝʡʨʦʵʤʫʣʷʪʦʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʡʨʦʵʤʫʣʷʪʦʨʳ 

(ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ð ʅʕɺʄ) ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʘʭʦʜʠʪ 

ʛʣʘʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ (ʧʘʨʘʤʝʪʨʳ ʧʦʨʷʜʢʘ). ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʳ ʧʦʣʫʯʘʝʤ ʠ 

ʥʦʚʳʝ ʤʦʜʝʣʠ ʭʘʦʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʡ ʪʨʝʭʢʣʘʩʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʮʠʠ ʜʚʠʞʝʥʠʡ 

(ʅʄʉ). ʍʘʦʩ ʠ ʨʝʚʝʨʙʝʨʘʮʠʠ ʠʤʝʶʪʩʷ ʠ ʚ ʕʄɻ, ʠ ʚ ʊʄɻ (ʊʇɻ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʦʚʳʝ 

ʤʝʭʘʥʠʟʤʳ ʨʘʙʦʪʳ ʤʦʟʛʘ ʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʮʠʠ ʅʄʉ. 

ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʦʩʥʦʚʘʥʳ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʣʶʙʳʭ ʚʳʙʦʨʦʢ xi 

ʧʘʨʘʤʝʪʨʦʚ ʣʶʙʦʡ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʘ ʛʨʘʜʫʘʣʴʥʦʤ ʥʘʨʘʩʪʘʥʠʠ ʭʘʦʩʘ ʦʪ ʮʝʥʪʨʘ 

(ʎʅʉ) ʢ ʧʝʨʠʬʝʨʠʠ ʠ ʥʘ ʩʦʭʨʘʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʂɸ (ʝʩʣʠ ʛʦʤʝʦʩʪʘʟ ʙʠʦʩʠʩʪʝʤʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʩʷ). ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʩʝʪʠ (ʅʕɺʄ) ʠ ʨʘʩʯʝʪ ʂɸ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳ 

ʚ ʨʘʟʚʠʪʠʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʪ.ʢ. ʣʶʙʘʷ ʚʳʙʦʨʢʘ ʫʥʠʢʘʣʴʥʘ, ʘ ʝʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʝ ʜʘʶʪ ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʚ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʤʳ ʧʦʣʫʯʠʤ ʜʨʫʛʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ ʚ ʥʝʠʟʤʝʥʥʦʤ 

ʛʦʤʝʦʩʪʘʟʝ). ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʅʉ, ʪʦ ʤʳ ʥʘʢʨʳʚʘʝʤ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 1-ʛʦ ʪʠʧʘ ʠ 

ʤʦʜʝʣʠʨʫʝʤ ʵʚʨʠʩʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʤʦʟʛʘ ʪʘʣʘʥʪʣʠʚʦʛʦ ʯʝʣʦʚʝʢʘ [14]. 

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ. ʎʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ ʚ 21 ʚʝʢʝ ʢʨʘʡʥʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʬʘʢʪʦʨʘʤ ʠ ʩʦʩʪʘʚʣʷʶʱʠʤ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʜʝʬʠʮʠʪʫ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʫʨʦʚʥʶ ʩʫʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʩʫʪʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʮʚʝʪʥʦʡ 

ʧʝʨʝʛʨʫʟʢʠ (ʦʩʦʙʝʥʥʦ, ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ), ʭʘʨʘʢʪʝʨʫ ʠ ʢʘʯʝʩʪʚʫ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʜʝʬʠʮʠʪʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʝʥʥʳʤ ʧʠʱʝʚʳʤ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤ 

ʙʣʦʢʘʪʦʨʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 300 ʬʫʥʢʮʠʡ ʠ ʧʨʦʮʝʩʩʦʚ 

(ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ), ʠʤʝʶʱʠʭ ʦʢʦʣʦʩʫʪʦʯʥʫʶ ʨʠʪʤʠʢʫ. ʉʫʪʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ 

ʧʦʜʚʝʨʞʝʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʣʝʪʦʢ, ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ 

ʪʝʣʘ, ʘ ʪʘʢʞʝ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ. ʇʦ ʩʫʱʝʩʪʚʫ, ʚ ʦʢʦʣʦʩʫʪʦʯʥʦʤ ʨʠʪʤʝ 

ʢʦʣʝʙʣʶʪʩʷ ʚʩʝ ʵʥʜʦʢʨʠʥʥʳʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ, ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʜʠʫʨʝʟʘ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʝʨʝʥʦʩʠʤʦʩʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, 

ʫʩʚʦʝʥʠʷ ʚʝʱʝʩʪʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʪ. ʜ.). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʢʣʠʯʝʩʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦïʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʪʘʨʝʝʪ ʩ 

ʚʦʟʨʘʩʪʦʤ ð ʫʭʫʜʰʘʝʪʩʷ ʪʨʘʥʩʣʷʮʠʷ ʙʝʣʢʦʚ Bmal1 / Clock, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʨʘʛʤʝʥʪʘʮʠʠ 

ʨʠʪʤʦʚ, ʠʭ ʩʦʢʨʘʱʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʘʤʧʣʠʪʫʜʳ. 
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ɹʘʣʘʥʩ Bmal1/ʉlock ʠ ʉry/ʈer ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʚ ʘʚʪʦʥʦʤʥʦʤ 

ʨʝʞʠʤʝ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʝʥʥʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʮʠʢʣʘ ʦʪ ʢʣʝʪʢʠ ʢ 

ʢʣʝʪʢʝ. ʂ ʪʦʤʫ ʞʝ ʮʠʢʣ ʤʦʞʝʪ ʫʩʢʦʨʷʪʴʩʷ ʠʣʠ ʟʘʤʝʜʣʷʪʴʩʷ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ 

(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ/ʠʣʠ ʨʠʪʤʘ ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʣʝʙʘʥʠʷʤ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ). ʂʨʦʤʝ 

ʪʦʛʦ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚʦʜʠʪʝʣʷʤʠ ʨʠʪʤʘ Zeitgeber, ʚʪʦʨʛʘʷʩʴ ʠʣʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʮʠʨʢʘʜʠʘʥʥʫʶ ʜʠʥʘʤʠʢʫ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ. 

ʕʚʦʣʶʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʫʩʢʦʨʝʥʥʦʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʚ 21 ʚʝʢ, 

ʦʢʘʟʳʚʘʶ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʫ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ H. sapiens ʠ 

ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ, ʘ ʠʤʝʥʥʦ: 

ïʚʩʝ ʙʦʣʴʰʝ ʜʥʝʚʥʦʛʦ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʢ ʧʨʦʚʦʜʠʪ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʛʜʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʩʚʝʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʥʘ ʫʣʠʮʝ (500 lux ʧʨʦʪʠʚ 2000ï100000 lux); 

ïʥʦʯʠ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʪʝʤʥʳʤʠ; 

ïʠʩʢʘʞʝʥ ʩʧʝʢʪʨ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ð ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ (ʦʩʦʙʝʥʥʦ ʥʦʯʴʶ) 

ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʳʩʦʢʘʷ ʜʦʣʷ ʛʦʣʫʙʦʛʦ ʩʧʝʢʪʨʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʤ 

ʘʥʪʠʤʝʣʘʪʦʥʠʥʦʚʳʤ ʵʬʬʝʢʪʦʤ. 

ʅʘʨʫʰʝʥʠʝ (ʩʥʠʞʝʥʠʝ) ʩʚʝʪʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ ʜʝʥʴ/ʥʦʯʴ, ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʦʩʚʝʱʝʥʠʷ ʠ 

ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠʩʢʘʞʝʥʠʝ ʙʘʣʘʥʩʘ ʚ ʩʧʝʢʪʨʝ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ ð ʚʩʝ ɻʪʦ ʠʤʝʝʪ ʥʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʝʱʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʦʠʪ ʦʮʝʥʠʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ.  

ʆʩʥʦʚʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ H. sapiens ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʚ ʨʘʙʦʪʝ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʯʘʩʦʚ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʧʨʠ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʵʧʠʛʝʥʝʪʠʢʠ ʥʘʜ ʛʝʥʝʪʠʢʦʡ, ʩʣʝʜʫʶʱʠʝ: 

ïɺr ʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ) 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ïʅʘʨʫʰʝʥʠʝ ʚ ʨʘʙʦʪʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʙʦʡ ʠ ʜʝʬʠʮʠʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ.  

ïʇʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʠ ʫʩʢʦʨʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ (ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʞʠ ʣʠʮʘ). ʌʦʪʦ-, ʭʨʦʥʦʩʪʘʨʝʥʠʝ. 

ïʋʩʢʦʨʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. 

ïʅʘʨʘʩʪʘʥʠʝ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʝʬʠʮʠʪʘ, ʥʘʨʫʰʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. 

ïʈʦʩʪ ʚʦʟʨʘʩʪʘ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ïʉʥʠʞʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʚʘʞʥʳʭ ʢʘʯʝʩʪʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʨʠʛʦʜʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ. 

ʆʩʥʦʚʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʬʦʪʦʩʪʘʨʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʘʢʪʠʥʠʯʝʩʢʠʡ ʢʝʨʘʪʦʟ, ʩʦʣʥʝʯʥʦʝ 

ʣʝʥʪʠʛʦ, ʵʣʘʩʪʦʟ, ʛʠʧʝʨʧʠʛʤʝʥʪʘʮʠʷ, ʤʝʣʘʟʤʘ, ʤʦʨʱʠʥʳ, ʩʥʠʞʝʥʠʝ ʵʣʘʩʪʠʯʥʦʩʪʠ, ʧʦʪʝʨʷ 

ʦʙʲʝʤʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʤʝʥʝʥʠʝ ʢʦʥʪʫʨʦʚ ʣʠʮʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʬʦʪʦ- ʠ ʭʨʦʥʦʩʪʘʨʝʥʠʷ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚʳʟʳʚʘʝʪ ʧʦʠʩʢ ʩʦʯʝʪʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʪʝʨʘʧʠʠ, ʟʘʤʝʜʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠʥʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʕʢʟʦʛʝʥʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʫʚʷʜʘʥʠʷ ʢʦʞʠ ʦʪʥʦʩʷʪʩʷ: ʠʩʪʦʥʯʝʥʠʝ ʠ 

ʛʠʧʝʨʢʝʨʘʪʦʟ, ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʧʦʜʢʦʞʥʦ-ʞʠʨʦʚʦʛʦ ʩʣʦʷ, ʩʫʭʦʩʪʴ, ʟʫʜ ʠ ʰʝʣʫʰʝʥʠʝ 

ʵʧʠʪʝʣʠʷ ʨʦʛʦʚʦʛʦ ʩʣʦʷ, ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʢʦʞʠ ʣʠʮʘ; ʩʥʠʞʝʥʠʝ ʢʦʞʥʦʛʦ ʪʫʨʛʦʨʘ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʪʦʟ ʪʢʘʥʝʡ, ʨʘʥʥʝʝ ʧʦʷʚʣʝʥʠʝ ʥʘ ʣʠʮʝ ʤʦʨʱʠʥ, ʩʢʣʘʜʦʢ, ʩʦʩʫʜʠʩʪʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʨʘʩʰʠʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʦʩʫʜʦʚ (ʢʫʧʝʨʦʟ), ʧʦʷʚʣʝʥʠʷ ʩʦʩʫʜʠʩʪʳʭ 

çʩʝʪʦʯʝʢè ʠ çʟʚʝʟʜʦʯʝʢè, ʧʠʛʤʝʥʪʥʳʝ ʧʷʪʥʘ; ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʢʦʞʠ ʨʫʢ, ʨʘʥʥʝʝ 

ʧʦʩʝʜʝʥʠʝ ʠ ʜʠʬʬʫʟʥʘʷ ʘʣʦʧʝʮʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʦʝ ʦʙʱʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʦʤʧʦʥʦʚʢʦʡ ʮʠʢʣʘ 

ʩʚʝʪʣʦ / ʪʝʤʥʦ. ʅʝʥʘʪʫʨʘʣʴʥʳʡ ʨʝʞʠʤ ʦʩʚʝʱʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʠʟʤʝʥʝʥʠʷʤ: 
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ïʥʝʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʝ ʉʍʗ; 

ïʥʘʨʫʰʝʥʠʶ ʩʫʪʦʯʥʦʛʦ ʮʠʢʣʘ ʤʝʣʘʪʦʥʠʥʘ ʩ ʧʦʨʘʞʝʥʠʝʤ ʝʛʦ ʥʦʯʥʳʭ ʧʠʢʦʚ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ ð ʦʪʤʝʯʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʜʠʥʘʤʠʢʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʤʘ (ʚ ʪ. ʯ. ʨʝʧʘʨʘʮʠʠ ɼʅʂ, ʨʝʛʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʠ ʵʢʩʧʨʝʩʩʠʠ ʤʝʣʘʪʦʥʠʥʘ), 

ʫʩʢʦʨʝʥʠʝ ʩʪʘʨʝʥʠʷ ʠ ʧʨʦʦʧʫʭʦʣʝʚʳʡ ʵʬʬʝʢʪ. ʂ ʪʦʤʫ ʞʝ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʤʝʣʘʪʦʥʠʥʘ ʥʦʯʴʶ 

ʚʝʜʝʪ ʢ ʪʘʢʦʤʫ ʧʦʩʣʝʜʩʪʚʠʶ, ʢʘʢ ʨʦʩʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʥʦʯʴʶ, ʢ ʯʝʤʫ ʥʘʰ ʦʨʛʘʥʠʟʤ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [11], ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʩʪʨʝʩʩʘ ʧʦʣʫʯʘʝʪ ʠ ʠʥʪʝʛʨʠʨʫʝʪ ʙʦʣʴʰʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʡʨʦʩʝʥʩʦʨʥʳʭ (ʪ. ʝ. ʚʠʟʫʘʣʴʥʳʭ, ʩʣʫʭʦʚʳʭ, ʩʦʤʘʪʦʩʝʥʩʦʨʥʳʭ, 

ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʠ ʚʠʩʮʝʨʘʣʴʥʳʭ), ʢʨʦʚʝʥʦʩʥʳʭ ʠ ʣʠʤʙʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ 

ʚ ʨʘʟʣʠʯʥʳʝ ʮʝʥʪʨʳ / ʩʪʘʥʮʠʠ ʩʠʩʪʝʤʳ ʩʪʨʝʩʩʘ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ. ʆʩʪʨʘʷ ʘʢʪʠʚʘʮʠʷ 

ʩʪʨʝʩʩ-ʩʠʩʪʝʤʳ ʟʘʧʫʩʢʘʝʪ ʢʣʘʩʪʝʨ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ ʠʟʤʝʥʝʥʠʡ, ʢʘʢ ʧʦʚʝʜʝʥʯʝʩʢʠʭ, 

ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʠʭ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳ ʚ ʩʚʦʝʤ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʠʥʜʨʦʤ ʩʪʨʝʩʩʘ. ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʥʦʩʷʪ ʘʜʘʧʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʚʳʰʘʶʪ ʰʘʥʩʳ ʥʘ ʚʳʞʠʚʘʥʠʝ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʩʪʠʤʫʣʷʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʨʝʩʩ-ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʜʣʷ ʩʪʨʝʩʩʦʨʘ 

ʨʝʞʠʤʝ; ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʩʪʨʝʩʩʦʨʘ(ʦʚ) ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʘʜʘʧʪʠʚʥʦʛʦ 

ʦʪʚʝʪʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦʙʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʝʜʩʪʘʚʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ 

ʬʝʥʦʤʝʥʦʣʦʛʠʶ ʩʠʥʜʨʦʤʘ ʩʪʨʝʩʩʘ, ʢʦʪʦʨʘʷ ʩʣʝʜʫʝʪ ʟʘ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʱʥʳʭ ʩʪʨʝʩʩʦʨʦʚ. 

ʇʦʚʝʜʝʥʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʚʢʣʶʯʘʝʪ ʧʦʚʳʰʝʥʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ, ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ, 

ʙʜʠʪʝʣʴʥʦʩʪʴ, ʢʦʛʥʠʪʠʚʥʦʩʪʴ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʠ ʦʙʝʟʙʦʣʠʚʘʥʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʠʪʘʥʠʝ ʠ 

ʨʘʟʤʥʦʞʝʥʠʝ. ʇʘʨʘʣʣʝʣʴʥʦ ʬʠʟʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʦʧʦʩʨʝʜʫʝʪ ʘʜʘʧʪʠʚʥʦʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʪʝʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʛʦ 

ʪʦʥʫʩʘ, ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ (ʛʣʶʢʦʥʝʦʛʝʥʝʟ ʠ ʣʠʧʦʣʠʟ) 

ʨʘʙʦʪʘʶʪ ʩʦʛʣʘʩʦʚʘʥʥʦ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʪʦʤʫ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʶ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ 

ʩʫʙʩʪʨʘʪʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʥʝʨʛʦʝʤʢʠʝ ʬʫʥʢʮʠʠ (ʥʘʧʨʠʤʝʨ: ʧʠʱʝʚʘʨʝʥʠʝ, ʨʘʟʤʥʦʞʝʥʠʝ, 

ʨʦʩʪ ʠ ʠʤʤʫʥʠʪʝʪ) ʚʨʝʤʝʥʥʦ ʧʦʜʘʚʣʷʶʪʩʷ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʜʘʧʪʠʚʥʦʤʫ ʩʪʨʝʩʩʦʚʦʤʫ ʦʪʚʝʪʫ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʩʠʣʳ ʪʘʢʞʝ 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʚʦ ʚʨʝʤʷ ʩʪʨʝʩʩʘ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʠʟʙʳʪʦʯʥʫʶ ʨʝʘʢʮʠʶ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʩʪʨʝʩʩʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʪʦʯʥʦ ʨʘʟʚʠʪʴ 

ʩʜʝʨʞʠʚʘʶʱʠʝ ʩʠʣʳ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʠʩʭʦʜʘ ʙʦʨʴʙʳ ʩ 

ʥʘʚʷʟʘʥʥʳʤ ʩʪʨʝʩʩʦʨʦʤ(ʘʤʠ), ʪʘʢ ʢʘʢ ʧʨʦʣʦʥʛʠʨʦʚʘʥʠʝ ʤʦʙʠʣʠʟʦʚʘʥʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ 

ʩʪʨʝʩʩʦʚʦʛʦ ʦʪʚʝʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʜʝʟʘʜʘʧʪʠʚʥʳʤ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʤʦʙʠʣʠʟʘʮʠʷ ʩʪʨʝʩʩʦʚʦʡ ʩʠʩʪʝʤʳ ʯʘʩʪʦ ʠʤʝʝʪ ʪʘʢʫʶ ʚʝʣʠʯʠʥʫ ʠ 

ʭʘʨʘʢʪʝʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʠʥʜʠʚʠʜʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʩʪʨʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʠ ʧʨʠʷʪʥʳʤ, ʠʣʠ ʜʘʞʝ ʚʦʟʙʫʞʜʘʶʱʠʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʣʠʯʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʪ ʥʠʯʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʩʪʨʝʩʩ-ʩʠʩʪʝʤʳ ʚʦ 

ʚʨʝʤʷ ʢʦʨʤʣʝʥʠʷ ʠ ʧʦʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʜʣʷ ʚʳʞʠʚʘʥʠʷ, ʪʘʢ ʠ 

ʩʚʷʟʘʥʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʧʝʨʝʛʨʫʟʢʘ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠ ʙʝʟʧʨʝʜʤʝʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʛʘʜʞʝʪʦʚ ʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʩʦʙʝʥʥʦʝ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʚ 

ʨʘʥʥʝʤ ʜʝʪʩʢʦʤ ʠ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ, ʦʢʘʟʳʚʘʶʪ çʪʨʦʡʥʦʡè ʙʣʦʢʠʨʫʶʱʠʡ ʫʜʘʨ ʧʦ 

ʨʘʙʦʪʝ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ. 
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ɺʘʞʥʳʤ ʧʦʚʩʝʜʥʝʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ (ʙʠʦʤʘʨʢʝʨʦʤ) ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʟʝʨʢʘʣʦʤ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ (ʫʩʢʦʨʝʥʥʦʛʦ) ʩʪʘʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʢʦʞʥʳʭ 

ʧʦʢʨʦʚʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʣʠʮʘ ʠ ʨʫʢ. 

ɺ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʢʦʞʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʤʫ ʧʨʦʮʝʩʩʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʠʩʪʦʥʯʝʥʠʝʤ, 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʪʦʥʦʤ, ʛʠʧʝʨʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʧʷʪʥʘʤʠ, ʧʦʪʝʨʝʡ ʵʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʝʤ ʪʫʨʛʦʨʘ. ʆʙʣʘʩʪʴ ʣʠʮʘ ʠ ʨʫʢ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

(ʤʝʪʝʦʬʘʢʪʦʨʳ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʩʪʘʨʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʜʦʚʦʣʴʥʦ ʨʘʥʥʝʤʫ ʧʦʷʚʣʝʥʠʶ ʠʥʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʞʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʬʠʟʠʦʣʦʛʠʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʯʘʩʦʚ, ʮʠʨʢʘʜʠʘʥʥʳʭ ʙʠʦʨʠʪʤʦʚ ʧʦʟʚʦʣʠʪ ʟʘʤʝʜʣʠʪ ʬʦʪʦ-, ʠ 

ʭʨʦʥʦʩʪʘʨʝʥʠʝ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʠ ʫʩʢʦʨʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ (ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʞʠ ʣʠʮʘ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ H. sapiens ð ɻ ʪʦ ʚʦʣʥʦʦʙʨʘʟʥʳʝ ʮʠʢʣʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʮʝʩʩʦʚ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʩʠʩʪʝʤʘ H. sapiens ʠ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʛʝʥʝʪʠʯʝʩʢʠ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. 

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʤʦʟʛ H. sapiens, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ, ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ 

ʦʨʛʘʥʠʟʤʘ ʢ ʦʞʠʜʘʝʤʳʤ ʮʠʢʣʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ, ʨʘʟʣʠʯʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʨʘʙʦʪʘʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʨʘʯ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛ: ʩʦʚʨʝʤʝʥʥʦʝ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè H. sapiens c ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʩ ʜʨʫʛʦʡ ð 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ,  ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ 

ʛʝʨʠʘʪʨʠʠ [3].  

ʋʩʪʘʥʦʚʣʝʥʦ [2ï4], ʯʪʦ ʩʚʝʪ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ 

ʮʠʨʢʘʜʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʦʟʛʘ H. sapiens, ʙʦʣʴʰʠʥʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʨʠʪʤʦʚ ʚʥʫʪʨʝʥʥʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ. ʅʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʮʠʨʢʘʜʠʘʥʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʢʘʯʝʩʪʚʘ ʩʥʘ, ʥʘʩʪʨʦʝʥʠʝ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʚʠʩʷʪ 

ʦʪ ʚʨʝʤʝʥʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ çʤʦʟʛïʛʣʘʟʘïʩʦʩʫʜʳè 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, 

ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʠ 

ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ 

ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ [7]. 

ʅʝʡʨʦʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ 

ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʚʢʣʶʯʘʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ, ʪʢʘʥʠ 

ʢʠʰʝʯʥʠʢʘ, ʞʝʣʝʟʳ, ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʢʦʪʦʨʳʝ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʣʦʞʥʳʤ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʨʷʜ ʘʥʘʪʦʤʠʯʝʩʢʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. ɼʦʣʛʦʩʨʦʯʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʵʪʦʡ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʨʷʜʘ ʥʘʨʫʰʝʥʠʡ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʘʮʠʶ ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦïʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ, 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ [7]. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʪʨʠʣʣʠʦʥʳ ʤʠʢʨʦʙʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʥʘʰ 

ʢʠʰʝʯʥʠʢ, ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ ʠ, ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʥʝʨʚʥʦïʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʕʢʩʪʨʘʦʨʜʠʥʘʨʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʢʠʰʝʯʥʠʢʘ ʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʠʰʝʯʥʳʤ ʵʧʠʪʝʣʠʝʤ ʜʣʷ 

ʧʨʦʷʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʧʦʚʝʜʝʥʠʝ. H. sapiens ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ, 

ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʜʠʝʪʫ, ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, 

ʩʪʨʝʩʩ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʛʝʥʝʪʠʢʫ, çʩʚʦʶ ʧʦʣʠʧʨʘʛʤʘʟʠʶè ʠ ʪ. ʜ. [7]. 

ɻʣʘʚʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʡ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ, ʦʙʦʥʷʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ, ʵʤʦʮʠʡ, ʧʘʤʷʪʠ, ʩʥʘ, ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʜʨ. 

ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, 

ʜʠʥʘʤʠʢʫ ʚʨʦʞʜʝʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ, ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʨʤʦʥʘʣʴʥʫʶ ʩʪʠʤʫʣʷʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʩʦʟʜʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [15]. 

ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʝʤʢʠʭ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʧʘʤʷʪʠ ʚʦʦʙʱʝ. ɿʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʧʨʠ ʦʙʫʯʝʥʠʠ, 

ʩʥʘʯʘʣʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʯʪʦ ʚʥʝʰʥʝʝ, ʥʦ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʧʳʪ 

ʠ ʫʙʝʞʜʝʥʠʷ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩʦʭʨʘʥʷʝʪ ʚ ʩʝʙʝ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ 

ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ çʙʠʙʣʠʦʪʝʢʫè, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ ʫʩʚʘʠʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʧʦ 

ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ [15]. 

ʄʝʭʘʥʠʟʤ ʧʘʤʷʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ 

ʮʝʧʝʡ (ʎʅʎ). ʇʨʠ ʜʝʬʠʮʠʪʝ ʩʝʢʨʝʮʠʠ ʫ-ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʤʥʦʛʠʝ 

ʎʅʎ ʚʳʢʣʶʯʘʶʪʩʷ ʠʟ ʤʝʭʘʥʠʟʤʘ ʧʘʤʷʪʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ ʜʠʩʬʫʥʢʮʠʶ. ʕʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʩʝʥʠʣʴʥʦʡ 

ʜʝʤʝʥʮʠʠ ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʛʦ ʪʠʧʘ [16]. 

ʍʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 

ʄʥʦʛʦʦʩʮʠʣʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ð ɻ ʪʦ ʵʚʦʣʶʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʚʦʜʠʪʝʣʠ ʨʠʪʤʘ, ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʧʝʡʩʤʝʢʝʨʳ. 

ʊʨʠ ʩʘʤʳʡ ʤʦʱʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʠʪʝʣʝʡ ʨʠʪʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʝʨʚʳʡ ð ɻ ʪʦ ʩʚʝʪ. 

ɺʪʦʨʦʡ ʧʦ ʤʦʱʥʦʩʪʠ ʚʦʜʠʪʝʣʴ ʨʠʪʤʘ ð ʧʠʪʘʥʠʝ. ʊʨʝʪʠʡ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʚ ʪ. ʯ. 

ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ð ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ. 

ɿʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʠʣʠ ʛʣʘʟ ð ɻ ʪʦ ʦʨʛʘʥ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳ 

ʚʦʣʥʳ ʚʠʜʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ (ɚ = 380õ760 ʥʤ), ʠʟʣʫʯʘʝʤʳʝ ʠ ʦʪʨʘʞʘʝʤʳʝ ʧʨʝʜʤʝʪʘʤʠ, ʠ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʜʘʶʱʠʡ ʤʦʟʛʫ 98% ʚʩʝʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ [17]. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʯʘʪʢʝ ʛʣʘʟʘ ʠ ʮʠʬʨʦʚʦʡ ʢʦʜ ʎʅʉ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʝʪʴʶ ʥʝʡʨʦʥʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʯʠʩʣʦʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʠʟ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʩ ʧʦʤʦʱʴʶ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ  ʚ ʮʠʬʨʦʚʦʡ ʢʦʜ [17]. 
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 ʇʨʦʜʦʣʞʘʶʱʠʤʠʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠ 

ʧʨʠʢʣʘʜʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ, ʙʠʦʬʠʟʠʯʝʩʢʦʝ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ, ʝʛʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ çʤʦʟʛïʛʣʘʟʘïʩʦʩʫʜʳè, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʪʢʨʳʪʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʥʘ ʠ ʩʥʦʚʠʜʝʥʠʡ, ʠ ʠʭ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ, ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ H. sapiens. 

Сон ð ɻ ʪʦ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ. ɺʦ ʚʨʝʤʷ ʩʥʘ, 

ʯʝʨʝʟ ʥʝʡʨʦʩʝʪʠ çʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘè ʧʨʦʠʩʭʦʜʠʪ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʟʘʧʦʤʠʥʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʫ, ʠʟ ʛʣʘʚʥʳʭ ʨʦʣʝʡ ʧʨʠ ʵʪʦʤ, ʠʛʨʘʶʪ ʚʘʞʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ 

ʟʘʢʦʜʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʷʚʣʝʥʠʷʤʠ ʩʥʦʚʠʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʮʚʝʪʥʦʛʦ ʟʨʝʥʠʷ. 

Сон, ʚ ʬʘʟʳ çʤʝʜʣʝʥʥʦʛʦ ʩʥʘè (ʵʪʦ ʛʣʫʙʦʢʠʡ ʩʦʥ ʙʝʟ ʩʥʦʚʠʜʝʥʠʷ, ʢʦʛʜʘ ʚ ʤʦʟʛʫ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʩʦʣʠʜʘʮʠʷ ʧʘʤʷʪʠ) ʠ çʙʳʩʪʨʦʛʦ ʩʥʘè (ʚ ʵʪʦʡ ʬʘʟʝ, ʤʦʟʛ ʠʟʙʘʚʣʷʝʪʩʷ ʦʪ 

ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ). 

Сон ð ̫ ʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ʚʩʝʡ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ H. sapiens ʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʯʘʩʦʚ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩ ʨʘʙʦʪʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʩʝʪʝʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ ð ʵʪʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʜʘʨ ʯʝʣʦʚʝʢʫ ʩ ʙʦʣʴʰʠʤ 

ʠʥʪʝʣʣʝʢʪʦʤ, ʥʦʚʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʠʜʝʷʤʠ (ʢʘʞʜʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʢʚʘʥʪʦʚʳʝ 

ʩʦʩʪʦʷʥʠʷ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʠʨʳ) ʠ ʙʫʜʫʱʠʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ (ʦʪʢʨʳʪʠʷʤʠ). 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʥʳʝ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʧʦʜʦʡʪʠ ʢ ʦʩʦʟʥʘʥʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʩʥʦʤ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʩʥʦʚʠʜʝʥʠʷʤ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʥʪʦʚʦʛʦ ʨʝʩʫʨʩʘ. ʈʘʟʫʤ ð ɻ ʪʦ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʤʦʟʛʘ. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʠ 

ʥʝʡʨʦʙʠʦʣʦʛʠʷ ð ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʩ ð ʤʝʜʠʮʠʥʦʡ, ʛʝʥʝʪʠʢʦʡ, 

ʤʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʝʡ, ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ, ʦʧʪʠʯʝʩʢʠʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʩ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. çʅʝʡʨʦʠʥʪʝʨʬʝʡʩʥʳʡ ʢʘʤʝʥʴè ʩʘʤʦʦʮʝʥʢʠ 

H. sapiens ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ð ɻ ʪʦ ʩʘʤʦʦʪʢʨʳʪʠʝ, 

ʩʘʤʦʨʘʟʚʠʪʠʝ, ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ.  

 

Выводы: 

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. 

ʍʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ ʝʛʦ 

ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʤʝʜʣʷʝʪ ʠ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ  

ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʟʢʘ ʩʥʠʞʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ çʤʦʟʛïʛʣʘʟʘï

ʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, 
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ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ 

ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ, ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʙʠʦʬʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʮʠʨʢʘʜʠʘʥʥʳʭ ʩʠʩʪʝʤ. 

ʂʦʞʘ ð ɻ ʪʦ ʫʥʠʢʘʣʴʥʳʡ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʡ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩ ʢʦʞʥʦïʮʠʨʢʘʜʠʘʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʘ ʩʦʩʪʦʷʥʠʝ ʢʦʞʠ ʣʠʮʘ ʠ ʨʫʢ ð ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʥʜʠʢʘʪʦʨ (ʙʠʦʤʘʨʢʝʨ) 

ʫʩʢʦʨʝʥʥʦʛʦ (ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ) ʩʪʘʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 
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