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ɸʢʪʫʘʣʴʥʽʩʪʴ. ʅʝʷʢʽʩʥʽ ʧʨʠʣʘʜʠ, ʩʪʘʨʽʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʩʫʤʽʩʥʽʩʪʴ 

ʧʨʠʣʘʜʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ çʨʦʟʫʤʥʦʤʫ 

ʙʫʜʠʥʢʫè, ʘ ʪʘʢʦʞ ʥʝʙʝʟʧʝʢʘ ʟʣʦʤʫ ʩʠʩʪʝʤʠ ʩʪʦʨʦʥʥʽʤʠ ʦʩʦʙʘʤʠ, ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ 

ʨʠʥʢʫ, ʟʜʘʪʥʽ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʨʝʘʛʫʚʘʪʠ, ʢʦʣʠ ʘʚʘʨʽʡʥʘ ʩʠʪʫʘʮʽʷ ʚʞʝ ʥʘʩʪʘʣʘ, 

ʘʣʝ ʥʝ ʤʦʞʫʪʴ ʪʘʢʫ ʩʠʪʫʘʮʽʶ ʧʦʧʝʨʝʜʠʪʠ.  

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʯʠ 

ʨʦʟʨʦʙʢʫ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ, ʷʢʽ ʟʤʦʞʫʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʥʘʜʟʚʠʯʘʡʥʫ ʩʠʪʫʘʮʽʶ. 

ʈʝʘʣʽʟʘʮʽʷ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʦʟʚʠʪʢʦʤ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʩʠʩʪʝʤ ʟʚôʷʟʢʫ (ʙʝʟʜʨʦʪʦʚʦʛʦ ʪʘ ʜʨʦʪʦʚʦʛʦ). 

ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʥʝ ʤʘʻ ʯʽʪʢʠʭ ʦʙʤʝʞʝʥʴ ʫ 

ʚʘʨʪʦʩʪʽ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʪʦ ʚʦʥʘ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʉʘʤʝ ʮʝ ʨʦʙʠʪʴ ʨʦʟʨʦʙʢʫ ʘʙʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʜʦʩʠʪʴ 

ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʫ ʥʘʰ ʯʘʩ. 

 ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʷ ʻ: ʩʪʚʦʨʝʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʦʾ ʩʠʩʪʝʤʠ çʨʦʟʫʤʥʠʡ 

ʙʫʜʠʥʦʢè, ʷʢʘ   ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ  ʨʝʘʣʽʟʘʮʽʶ ʦʭʦʨʦʥʥʠʭ ʬʫʥʢʮʽʡ ʪʘ 

ʬʫʥʢʮʽʡ ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʦʞ   ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʫ ʧʨʠʣʘʜʽʚ ʪʘ ʩʘʤʦʾ ʩʠʩʪʝʤʠ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʽ ʩʪʘʥʫ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʦʢ; 

- ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʜʘʥʠʭ; 

- ʧʦʙʫʜʦʚʘ ʢʘʥʘʣʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʜʘʪʯʠʢʽʚ; 

- ʚʠʙʽʨ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʠʩʪʨʦʾʚ;  

- ʚʠʙʽʨ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʝʡ ʽ ʣʽʥʽʡ ʟʚôʷʟʢʫ;  
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-ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʝʣʝʢʪʨʦʥʥʠʭ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ: ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʩʪʨʦʾʚ 

ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʽʥ. 
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ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ  ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʜʘʥʠʭ. 
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ABSTRACT 

 

The volume of work - 120 pages; 

Number of illustrations ï 55; 

Number of tables ï 30; 

Number of sources per link ï 42. 

 

Topicality.  Poor appliances, aging equipment, incompatibilities of devices 

and software used in a "smart home", as well as the risk of unauthorized system 

breakage, can lead to accidents. Modern systems, common in the market, are only 

able to respond partially when an emergency has already arisen, but cannot prevent 

this situation. 

Improvement of the "smart home" system involves the replacement or 

development of such components that can predict an emergency. The "smart 

home" implementation is closely linked to the development of computer 

technology, microelectronics and communication systems (wireless and wired). 

Because the smart home system has no clear cost and standardization 

constraints, it is unique to each user. This is what makes the development or 

improvement of a "smart home" a very relevant topic in our time. 

 The purpose of the study is to: create an advanced "smart home" system that 

is capable of implementing security and control functions, as well as self-diagnosis 

of devices and the system itself. 

Objectives of the study: 

- study of the features of construction and condition of a smart home; 

- comparative analysis of state-of-the-art computer data acquisition monitoring 

systems; 

- construction of channels for collecting information from sensors; 

- the choice of the system of control of efficiency of devices; 

- selection and calculation of capacities and communication lines; 

-ʩontrol of electronic parts of the system: energy efficiency of lighting devices, etc. 



 

˭ͣͤ. ˢͪ͟Φ Ѕ ͒ͦͯͣ͟. ˽͙͒ͨͫ͜ ˨͊aͭ 

ˢͪ͟Φ 

4 
ʄɼ ʇɯ81ʤʧ.002.00.000.ʇɿ 

 

The object of the study is: a digital home computer system. 

The subject of the study is: a comparative analysis of state-of-the-art 

computer data acquisition monitoring systems. 

Posts: 

1. Andreeva OV New components and modules for systems with optical 

communication channels / Andreeva OV, Alistratova TS // Integrated Intelligent 

Robotics Complexes (IIRTK-2019). Twelfth International Scientific and Practical 

Conference May 21-22, 2019, Kyiv, Ukraine. - K .: NAU, 2019. - 279 p. (abstract) 

2. Alistratova TS Intelligent distance measurement system / Skorkin O.Yu., 

Alistratova TS // International Scientific Internet Conference "Information Society: 

Technological, Economic and Technical Aspects of Becoming (Issue 43)" / 

Proceedings: 43 (Ternopil , November 14, 2019). - Part 2. - Ternopil. - 2019. - 81 

p. 

Keywords: Hybrid Intelligent Systems, Smart Home, Communication Lines, 

Computer System Testing Methods, Intelligent Sensors. 
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ʇɽʈɽʃɯʂ ʊɽʈʄɯʅɯɺ ɯ ʇʆɿʅɸʏɽʅʔ 

ɯʤʧʝʜʘʥʩ - ʢʦʤʧʣʝʢʩʥʠʡ, ʧʦʚʥʠʡ ʦʧʽʨ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʢʦʣʘ ʟ ʘʢʪʠʚʥʠʤ ʽ ʨʝʘʢʪʠʚʥʠʤ ʦʧʦʨʦʤ [24]. 

ʂʨʝʡʪʦʚʘ ʩʠʩʪʝʤʘ LTR  - ʩʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʯʽʚ ʩʠʩʪʝʤ ʚʚʦʜʫ ʪʘ ʚʠʚʦʜʫ ʘʥʘʣʦʛʦʚʠʭ ʪʘ 

ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ [10]. 

ʂʦʪʫʰʢʘ ʇʫʧʽʥʘ - ʢʦʪʫʰʢʘ ʽʥʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʜʨʦʪʦʚʠʭ ʣʽʥʽʷʭ ʟʚôʷʟʢʫ  ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʛʦʣʦʩʦʚʦʛʦ ʟʚôʷʟʢʫ.  

ɸʢʪʫʘʪʦʨ - ʧʨʠʩʪʨʦʾ, ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʠʭ ʻ ʧʝʨʝʥʝʩʝʥʥʷ ʟʫʩʠʣʣʷ ʟ 

ʢʝʨʫʶʯʦʛʦ ʘʙʦ ʨʝʛʫʣʶʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʥʘ ʚʠʢʦʥʘʚʯʠʡ. 

ɼʠʤʝʨ - ʮʝ ʤʽʥʽʘʪʶʨʥʠʡ ʧʨʠʣʘʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʣʘʚʥʦ ʨʝʛʫʣʶʚʘʪʠ 

ʷʩʢʨʘʚʽʩʪʴ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

ʈʝʬʣʝʢʪʦʤʝʪʨ - ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʝʬʝʢʪʽʚ 

ʫ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʷʭ ʟʚôʷʟʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ [21]. 

ɯʥʪʝʨʬʝʡʩ - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʪʘ ʧʨʘʚʠʣ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʟʘʻʤʦʜʽʶ ʧʨʠʩʪʨʦʾʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʰʠʥʠ (ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ) 

ʘʙʦ ʧʨʦʛʨʘʤ. [ɻʆʉʊ 15971-90] 

ɯʤʧʫʣʴʩʥʠʡ ʤʝʪʦʜ - ʘʥʘʣʽʟ ʜʨʦʪʦʚʦʾ ʣʽʥʽʾ ʟʚôʷʟʢʫ ʧʦ ʚʽʜʙʠʪʦʤʫ ʩʠʛʥʘʣʫ, 

ʚ ʣʽʥʽʶ ʥʘʜʩʠʣʘʻʪʴʩʷ ʩʝʨʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʘ ʥʘ ʦʩʮʠʣʦʛʨʘʤʽ ʚʽʜʙʠʪʪʷ  

ʚʠʜʥʦ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʜʨʦʪʫ [22].  

ʃʽʥʽʷ ʟʚ'ʷʟʢʫ - ʬʽʟʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʦʜʠʥʠʮʷʤʠ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʦʙʤʽʥʽ, ʚʢʣʶʯʘʶʯʠ ʜʘʥʽ, ʩʠʛʥʘʣʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

ɻʽʙʨʠʜʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ - ʮʝ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʦʢʨʝʤʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ [39]. 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (ʘʥʛʣ. Internet of Things, IoT) - ʢʦʥʮʝʧʮʽʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʬʽʟʠʯʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʦʙʣʘʜʥʘʥʠʭ ʚʙʫʜʦʚʘʥʠʤʠ 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D1%83%D1%88%D0%BA%D0%B0_%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D0%B8
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ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʦʜʠʥ ʟ ʦʜʥʠʤ ʪʘ ʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʙʝʟ 

ʫʯʘʩʪʽ ʣʶʜʠʥʠ. 

ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ  - ʧʨʠʩʪʨʽʡ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ 

ʚʭʽʜʥʠʡ ʘʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ ʚ ʜʠʩʢʨʝʪʥʠʡ ʢʦʜ (ʮʠʬʨʦʚʠʡ ʩʠʛʥʘʣ).  

ʎʠʬʨʦ-ʘʥʘʣʦʛʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ʎɸʇ) - ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʜʫ ʚ ʘʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ ʟʘ ʚʝʣʠʯʠʥʦʶ, 

ʧʨʦʧʦʨʮʽʡʥʦʶ ʟʥʘʯʝʥʥʶ ʢʦʜʫ. 

ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ - ʮʝ ʩʧʝʮʽʘʣʴʥʘ ʤʽʢʨʦʩʭʝʤʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ʄʫʣʴʪʠʤʝʪʨ - ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʧʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʥʘʧʨʫʛʠ, 

ʩʪʨʫʤʫ, ʦʧʦʨʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʨʦʪʽʚ ʥʘ ʦʙʨʠʚ. 

ʂʦʤʧʘʨʘʪʦʨ - ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʨʽʟʥʠʭ ʥʘʧʨʫʛ ʪʘ ʩʠʣ 

ʩʪʨʫʤʫ, ʱʦ ʚʠʜʘʻ ʢʽʥʮʝʚʠʡ ʩʠʣʦʚʠʡ ʩʠʛʥʘʣ (ʙʽʣʴʰʠʡ ʟ ʥʠʭ) ʨʦʟʨʘʭʦʚʫʶʯʠ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 

ʋʪʠʣʽʪʘ - ʜʦʧʦʤʽʞʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʽʥʰʠʭ  ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪ. 
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ɺʉʊʋʇ 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ, ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ ʽ ʩʠʩʪʝʤ ʙʝʟʜʨʦʪʦʚʦʛʦ 

ʟʚôʷʟʢʫ   ʟôʷʚʠʣʘʩʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ 

ʧʨʦʙʣʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʠʥʢʫ. ɺʞʝ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʨʦʢʽʚ ʥʘ ʨʠʥʢʫ 

ʪʝʭʥʦʣʦʛʽʡ ʽʩʥʫʻ ʩʠʩʪʝʤʘ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʧʠʪʫ ʥʘ 

ʪʘʢʠʡ ʧʨʦʜʫʢʪ,  ʟʙʽʣʴʰʠʣʠʩʴ ʚʠʤʦʛʠ ʽ ʜʦ  ʡʦʛʦ ʷʢʦʩʪʽ, ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʚ ʨʦʟʨʦʙʮʽ  ʮʠʬʨʦʚʦʛʦ ʙʫʜʠʥʢʫ ʥʝʤʘʻ ʦʙʤʝʞʝʥʴ ʽ 

ʯʽʪʢʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʪʦ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʟʨʦʙʥʠʢʘ ʩʪʘʻ ʤʘʢʩʠʤʘʣʴʥʘ 

ʥʝʩʭʦʞʽʩʪʴ ʟ ʽʥʰʠʤʠ ʧʦʜʽʙʥʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʟʘ 

ʚʠʤʦʛʘʤʠ ʟʘʤʦʚʥʠʢʘ. 

ʉʠʩʪʝʤʘ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʝʭʥʦʣʦʛʽʶ IoT (ʽʥʪʝʨʥʝʪ 

ʨʝʯʝʡ), ʪʝʭʥʦʣʦʛʽʶ M2M (ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʩʦʙʦʶ ʨʝʯʝʡ ʙʝʟ ʫʯʘʩʪʽ ʣʶʜʠʥʠ), 

ʩʠʩʪʝʤʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ, ʘʥʘʣʦʛʦʚʽ ʽ ʮʠʬʨʦʚʽ ʢʘʤʝʨʠ ʩʪʝʞʝʥʥʷ, ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʥʦʚʽ ʽʥʪʝʨʬʝʡʩʠ, ʩʝʥʩʦʨʥʽ ʤʝʨʝʞʽ. ʂʦʞʥʘ ʽʟ ʮʠʭ ʩʢʣʘʜʦʚʠʭ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʷʢʽʩʥʦʶ  ʜʣʷ ʪʦʛʦ, ʱʦʙ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʧʨʘʮʶʚʘʣʘ ʙʝʟʚʽʜʤʦʚʥʦ. 

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʫ ʩʪʘʚʠʪʴ ʩʧʦʞʠʚʘʯ ʧʝʨʝʜ çʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤè ʻ 

ʙʝʟʧʝʢʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʫ ʙʫʜʠʥʢʫ ʪʘ ʙʽʣʷ ʥʴʦʛʦ, ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʘʚʘʨʽʡ, ʧʦʞʝʞ  ʪʘ ʽʥ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽʾ ʻ 

ʧʦʙʫʜʦʚʘ ʦʜʥʦʛʦ ʟ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʮʠʬʨʦʚʦʛʦ 

ʙʫʜʠʥʢʫ, ʷʢʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʬʫʥʢʮʽʡ ʢʦʤʬʦʨʪʫ, ʪʦʙʪʦ çʨʦʟʫʤʥʝ ʩʚʽʪʣʦè, çʨʦʟʫʤʥʽ ʚʽʢʥʘ ʪʘ 

ʜʚʝʨʽè, çʢʦʥʪʨʦʣʴ ʤʽʢʨʦʢʣʽʤʘʪʫè, çʢʦʥʪʨʦʣʴ ʰʫʤʫè;  ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʢʦʤʧôʁ ʪʝʨʥʘ ʩʠʩʪʝʤʘ, ʘ 

ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ.
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ʈʆɿɼɯʃ 1. ʊɽʉʊʋɺɸʅʅʗ ʂʆʄʇôʖʊɽʈʅʀʍ ʉʀʉʊɽʄ 

ʄʝʪʦʶ ʪʝʩʪʫʚʘʥʥʷ ʻ: 

1) ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʦʢʨʝʤʠʭ ʧʨʠʣʘʜʽʚ  ʢʘʥʘʣʽʚ ʟʙʦʨʫ ʜʘʥʠʭ; 

2) ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʦʢʨʝʤʠʭ ʧʨʠʣʘʜʽʚ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʥʫʶʯʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ; 

3) ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʘʧʘʨʘʪʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʮʝʥʪʨʘʣʴ ʇɽʆʄ, 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ) 

ʄʝʪʦʶ ʪʝʩʪʫʚʘʥʥʷ ʻ: 

1) ʧʽʜʚʠʱʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʜʦʜʘʪʢʫ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ  ʤʽʥʽʤʘʣʴʥʦʶ 

ʧʦʭʠʙʢʦʶ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʦʙʩʪʘʚʠʥʘʭ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʩʽʤ 

ʚʠʤʦʛʘʤ; 

2) ʘʢʪʫʘʣʴʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʥʘ ʤʦʤʝʥʪ ʧʝʨʝʛʣʷʜʫ. 

 

ʈʠʩʫʥʦʢ 1.1 - ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ 

1.1 ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ çʨʦʟʫʤʥʦʛʦ 

ʙʫʜʠʥʢʫè 

ʈʝʘʣʽʟʘʮʽʷ ʬʫʥʢʮʽʡ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʦʟʚʠʪʢʦʤ  

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ, ʩʠʩʪʝʤ ʜʨʦʪʦʚʦʛʦ ʪʘ 

ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʜʘʪʯʠʢʘʤʠ. ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ -  ʮʝ 
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ʩʫʢʫʧʥʽʩʪʴ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʦʜʥʽʻʾ (ʩʧʽʣʴʥʦʾ) ʤʝʨʝʞʽ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ 

ʧʝʚʥʽ ʜʽʾ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʫʯʘʩʪʶ ʣʶʜʠʥʠ. 

ʊʝʨʤʽʥ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʙʫʣʦ ʚʚʝʜʝʥʦ ʫ 1984 ʨʦʮʽ ʘʤʝʨʠʢʘʥʩʴʢʦʶ 

ʘʩʦʮʽʘʮʽʻʶ ʞʠʪʣʦʚʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʘʥʽʡ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʻ [1]: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ (ʟʘʭʠʱʝʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʩʘʤʦʛʦ ʜʦʤʫ ʚʽʜ 

ʩʪʦʨʦʥʥʴʦʛʦ ʚʪʨʫʯʘʥʥʷ); 

-  ʝʢʦʥʦʤʽʷ (ʪʝʧʣʦ- ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ); 

- ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʬʦʨʪʫ (çʨʦʟʫʤʥʝ ʩʚʽʪʣʦè, çʢʦʥʪʨʦʣʴ ʢʣʽʤʘʪʫè, 

çʢʦʥʪʨʦʣʴ ʰʫʤʫè ʪʘ ʽʥ.); 

- ʜʦʛʣʷʜ ʟʘ ʙʣʠʟʴʢʠʤʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʟʜʦʨʦʚôʷ (ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʩʪʘʥ ʽ 

ʧʦʚʝʜʽʥʢʫ ʣʶʜʠʥʫ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ ʤʘʣʝʥʴʢʠʭ ʜʽʪʝʡ); 

-  ʢʦʥʬʽʛʫʨʘʮʽʷ (ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʘʜʘʧʪʘʮʽʾ 

ʣʶʜʠʥʠ ʜʦ ʧʝʚʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ); 

- ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ (ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʯʝʨʝʟ 

ʧʣʘʥʰʝʪ ʘʙʦ ʩʤʘʨʪʬʦʥ, ʥʝ ʟʥʘʭʦʜʷʯʠʩʴ ʚʜʦʤʘ). 

ʅʘʡʣʝʛʰʠʤ ʰʣʷʭʦʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʠʥʢʫ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʛʦʪʦʚʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʚʘʨʽʘʥʪʠ 

ʩʠʩʪʝʤʠ (ʨʠʩ.1.2): 

 

ʈʠʩʫʥʦʢ 1.2 - ɺʘʨʽʘʥʪʠ ʩʠʩʪʝʤ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè 

Smart Visu Home - ʮʝ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʨʦʙʦʪʠ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʙʫʜʠʥʢʫ, ʱʦ  ʛʘʨʘʥʪʫʻ ʦʧʪʠʤʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
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ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʬʫʥʢʮʽʷʤʠ ʽ 

ʛʨʫʧʘʤʠ ʬʫʥʢʮʽʡ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʷʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè. 

ʌʫʥʢʮʽʷ ʽʤʽʪʘʮʽʾ ʧʨʠʩʫʪʥʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʚ ʙʫʜʠʥʢʫ, ʱʦ ʛʘʨʘʥʪʫʻ  

ʙʝʟʧʝʢʫ ʙʫʜʽʚʣʽ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʾ ʚʽʜʩʫʪʥʦʩʪʽ (ʢʝʨʫʚʘʥʥʷ ʩʚʽʪʣʦʤ, ʞʘʣʶʟʽ, 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷʤ) [2].  

MajorDoMo (Major Domestic Module) - ʙʝʟʢʦʰʪʦʚʥʝ ʪʘ ʚʽʜʢʨʠʪʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʜʦʤʘʰʥʴʦʶ ʘʚʪʦʤʘʪʠʢʦʶ ʪʘ 

ʧʽʜʪʨʠʤʢʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ 

ʟ ʧʣʘʥʰʝʪʫ/ʩʤʘʨʪʬʦʥʫ ʘʙʦ ʛʦʣʦʩʦʚʠʤʠ ʢʦʤʘʥʜʘʤʠ). ʉʠʩʪʝʤʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʢʦʤʧôʶʪʝʨ (Windows ʘʙʦ Linux), ʘʣʝ ʧʽʜʪʨʠʤʫʻ ʣʠʰʝ 

ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʽ ʧʨʠʩʪʨʦʾ. ʅʝʜʦʣʽʢʦʤ ʻ ʦʙʤʝʞʝʥʝ ʯʠʩʣʦ ʟʘʜʘʯ, ʱʦ 

ʚʠʨʽʰʫʶʪʴʩʷ [3].  

Freedomotic ï ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʢʚʘʨʪʠʨʘʤʠ, ʚʝʣʠʢʠʤʠ ʙʫʜʽʚʣʷʤʠ, 

ʪʦʨʛʽʚʝʣʴʥʠʤʠ ʮʝʥʪʨʘʤʠ, ʰʢʦʣʘʤʠ ʪʘ ʜʠʪʷʯʠʤʠ ʩʘʜʦʯʢʘʤʠ. Freedomotic 

ʜʦʟʚʦʣʷʻ ʚʟʘʻʤʦʜʽʷʪʠ ʥʝ ʣʠʰʝ ʟ ʽʩʥʫʶʯʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʙʫʜʽʚʝʣʴ, ʘʣʝ ʽ ʟ ʩʘʤʦʨʦʙʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʽʥʪʝʛʨʫʶʯʠʩʴ ʟ ʟʦʚʥʽʰʥʽʤʠ 

ʽʥʪʝʨʬʝʡʩʘʤʠ ʪʘ ʜʦʜʘʪʢʘʤʠ, ʷʢ ʽ ʽʥʰʽ ʜʘʪʯʠʢʠ ʚ ʩʠʩʪʝʤʽ [4]. 

Node-RED - ʮʝ ʛʨʘʬʽʯʥʠʡ ʢʦʥʬʽʛʫʨʘʪʦʨ, ʽʥʩʪʨʫʤʝʥʪ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ 

ʟôʻʜʥʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥʪʝʨʬʝʡʩʽʚ ʥʦʚʠʤʠ ʮʽʢʘʚʠʤʠ ʩʧʦʩʦʙʘʤʠ; ʨʝʜʘʢʪʦʨ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʦʙôʻʜʥʫʚʘʪʠ ʧʦʪʦʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʚʫʟʣʽʚ, 

ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦ ʙʨʘʫʟʝʨʽʚ ʚʽʥ ʤʦʞʝ ʙʫʜʫʚʘʪʠ ʩʭʝʤʫ ʚʟʘʻʤʦʜʽʡ ʧʨʠʩʪʨʦʾʚ 

ʨʽʟʥʦʛʦ ʪʠʧʫ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʩʠʩʪʝʤʘʤʠ. Node-RED ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʠ, ʟôʻʜʥʫʶʯʠ ʦ ʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ, ʘʣʝ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 

ʚʽʟʫʘʣʽʟʘʮʽʾ [5].  

Fibaro - ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʦʙʫʪʦʚʠʤʠ ʧʨʠʣʘʜʘʤʠ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʥʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʾ Z-

Wave. ʇʨʠ ʟʤʽʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʠʣʘʜʽʚ, ʯʠ ʜʦʧʦʚʥʝʥʥʽ ʩʠʩʪʝʤʠ ʥʝ ʪʨʝʙʘ 
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ʧʨʦʚʦʜʠʪʠ ʤʦʥʪʘʞʥʽ ʨʦʙʦʪʠ ʪʘ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʤʝʨʝʞʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʥʦʚʣʶʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [6].  

   

          

ʈʠʩʫʥʦʢ 1.3 - ʂʣʶʯʦʚʽ ʬʫʥʢʮʽʾ  Fibaro  

NetPing - ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ ʦʙʤʝʞʝʥʫ 

ʢʽʣʴʢʽʩʪʴ ʜʘʪʯʠʢʽʚ ( ʥʝ ʙʽʣʴʰʝ 16) ʥʘ ʦʜʠʥ ʧʨʠʩʪʨʽʡ. ʗʢʱʦ ʧʽʜʢʣʶʯʝʥʦ 

ʜʘʪʯʠʢ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʟʤʽʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠʩʪʨʽʡ ʤʦʞʝ 

ʚʽʜʜʘʣʝʥʦ ʢʝʨʫʚʘʪʠ  ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʟʘʜʠʤʣʝʥʽʩʪʶ, 

ʚʦʣʦʛʽʩʪʶ, ʩʠʛʥʘʣʽʟʘʮʽʻʶ, ʥʘʷʚʥʽʩʪʶ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʦʪʽʢʘʥʥʷ ʚʦʜʠ, 

ʚʽʜʯʠʥʝʥʥʷʤ/ ʟʘʯʠʥʝʥʥʷʤ ʜʚʝʨʝʡ ʪʘ ʚʽʢʦʥ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʝʣʝʢʪʨʦ- ʪʘ ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷʤ [7].  
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ʉʠʩʪʝʤʘ çʮʠʬʨʦʚʠʡ ʙʫʜʠʥʦʢè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʥʘ ʨʠʩʫʥʢʫ 1.4. 

 

ʈʠʩʫʥʦʢ 1.4 - ʆʩʥʦʚʥʽ ʧʽʜʩʠʩʪʝʤʠ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè 

ɺʘʞʣʠʚʦ, ʱʦʙ ʩʠʩʪʝʤʘ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʙʫʣʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ çʧʽʜ 

ʢʣʶʯè ʽ ʥʘʣʘʰʪʦʚʫʚʘʣʘʩʴ ʧʽʜ ʚʠʤʦʛʠ ʢʣʽʻʥʪʘ.  

ʅʘ ʨʠʥʢʫ ʻ ʦʢʨʝʤʽ çʨʦʟʫʤʥʽ ʧʨʦʜʫʢʪʠè, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʩʘʤʦʩʪʽʡʥʦ ʦʙôʻʜʥʘʪʠ ʚ  ʩʠʩʪʝʤʫ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè. 

1.2 ɺʠʙʽʨ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʠʣʘʜʽʚ 

ʇʨʠʣʘʜ (ʪʝʩʪʝʨ-ʘʥʘʣʽʟʘʪʦʨ Ethernet / Gigabi) ɹʝʨʢʫʪ-ɽʊ ʟʦʙʨʘʞʝʥʠʡ ʥʘ 

ʨʠʩʫʥʢʫ 1.5, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʘʥʘʣʽʟʫ ʤʝʨʝʞʝʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʘ ʩʘʤʝ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʘʙʝʣʶ ʪʘ ʢʦʥʪʨʦʣʶ ʟʚôʷʟʥʦʩʪʽ ʢʘʥʘʣʽʚ 

ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ  RFC-2544. ʊʘʢʦʞ ʚ ʘʥʘʣʽʟʘʪʦʨʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʩʪʘʪʠʩʪʠʢʠ (ʧʨʠʡʤʘʥʥʷ  ̔ʧʝʨʝʜʘʚʘʥʥʷ) ʧʦ ʪʨʘʬʽʢʫ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʰʣʝʡʬʫ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʪʝʩʪʝʨʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʜʪʚʦʨʝʥʥʽ ʝʪʘʣʦʥʥʦʾ ʯʘʩʪʦʪʠ. 

ɻʝʥʝʨʘʪʦʨ ʟ ʚʙʫʜʦʚʘʥʠʤ ʢʚʘʨʮʦʚʠʤ ʜʞʝʨʝʣʦʤ ʪʘʢʪʦʚʦʾ ʯʘʩʪʦʪʠ ʟʘʜʘʻ 

ʽʤʧʫʣʴʩʥʽ ʩʠʛʥʘʣʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ ʚʭʽʜ ʘʥʘʣʽʟʘʪʦʨʘ. ʅʘ ʚʠʭʦʜʽ ʘʥʘʣʽʟʘʪʦʨʘ, 
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ʬʦʨʤʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʪʨʘʬʽʢ ʧʝʨʝʜʘʯʽ ʧʦʪʦʢʫ ʧʘʢʝʪʽʚ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʥʘ ʤʝʨʝʞʝʚʦʤʫ, ʬʽʟʠʯʥʦʤʫ ʪʘ ʢʘʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ ʤʝʨʝʞʽ [8].  

 

ʈʠʩʫʥʦʢ 1.5 - ʊʝʩʪʝʨ-ʘʥʘʣʽʟʘʪʦʨ ɹʝʨʢʫʪ-ɽʊ 

ʊʝʩʪʝʨ-ʘʥʘʣʽʟʘʪʦʨ  ɹʝʨʢʫʪ-ɽʊ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ [8]: 

1) ʛʝʥʝʨʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʪʨʘʬʽʢʘ, ʟʙʽʨ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʧʨʠʡʤʘʻʪʴʩʷ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦ ʪʨʘʬʽʢʫ ʥʘ 3-ʭ ʨʽʚʥʷʭ: ʢʘʥʘʣʴʥʦʤʫ, 

ʤʝʨʝʞʝʚʦʤʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʨʽʚʥʷʭ; 

2) ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʙʽʪʦʚʠʭ ʧʦʤʠʣʦʢ; 

3) ʜ̔ ʘʛʥʦʩʪʠʢʘ ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʘʙʝʣʶ; 

4) ʧ̔ ʜʢʣʶʯʝʥʥʷ ʨʝʞʠʤʫ çʐʣʝʡʬè ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ ʧʨʠʣʘʜʽ; 

5) ʦʨʛʘʥʽʟʘʮʽʷ ʰʣʝʡʬʫ ʥʘ ʬʽʟʠʯʥʦʤʫ, ʢʘʥʘʣʴʥʦʤʫ, ʤʝʨʝʞʝʚʦʤʫ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʨʽʚʥʷʭ; 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɹʝʨʢʫʪ-ɽʊ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 4-ʭ ʪʝʩʪʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʤʝʪʦʜʠʢʠ RFC-2544. 

1. ɸʥʘʣʽʟ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ. ʊʝʩʪ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʢʦʤʫʪʘʮʽʾ ʜʣʷ ʤʝʨʝʞʝʚʠʭ  ʝʣʝʤʝʥʪʽʚ.  

ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ï ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʘ ʷʢʽʡ 

ʢʽʣʴʢʽʩʪʴ ʢʘʜʨʽʚ, ʱʦ ʪʝʩʪʫʶʪʴʩʷ, ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʢʘʜʨʽʚ, ʚʽʜʧʨʘʚʣʝʥʠʭ ʟ 

ʪʝʩʪʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
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ʅʘ ʚʭʽʜ ʧʦʜʘʻʪʴʩʷ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʧʘʢʝʪʽʚ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʤʽʞʢʘʜʨʦʚʠʤ 

ʽʥʪʝʨʚʘʣʦʤ. ʇʽʜʨʘʭʦʚʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʘʢʝʪʽʚ, ʱʦ ʧʨʠʭʦʜʷʪʴ ʟ ʚʠʭʽʜʥʦʛʦ 

ʧʦʨʪʫ, ʷʢʱʦ ʚʦʥʘ ʤʝʥʰʘ ʟʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʜʘʥʠʭ ʧʘʢʝʪʽʚ, ʪʦ ʤʽʞʢʘʜʨʦʚʠʡ 

ʽʥʪʝʨʚʘʣ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʪʝʩʪ ʧʦʚʪʦʨʶʻʪʴʩʷ.  

ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʥʪʝʨʚʘʣʦʤ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ  ̒ ʟʚʦʨʦʪʥʦ,ʁ ʪʦʤʫ 

ʙʽʣʴʰʦʤʫ ʟʥʘʯʝʥʥʶ ʽʥʪʝʨʚʘʣʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

2. ɸʥʘʣʽʟ ʟʘʪʨʠʤʢʠ. ʊʝʩʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʯʘʩʫ 

ʧʨʦʭʦʜʞʝʥʥʷ ʢʘʜʨʫ ʚʽʜ ʜʞʝʨʝʣʘ ʜʦ ʦʪʨʠʤʫʚʘʯʘ ʽ ʚ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʏʘʩ 

ʟʘʪʨʠʤʢʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ. ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʜʣʷ ʨʦʟʤʽʨʽʚ ʢʘʜʨʽʚ, ʜʘʣʽ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʢʝʪʫ  ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦʪʽʢ ʢʘʜʨʽʚ  ʥʘ ʧʦʪʨʽʙʥʫ 

ʘʜʨʝʩʫ. ʊʝʩʪ ʧʦʚʪʦʨʶʶʪʴ ʥʝ ʤʝʥʰʝ ʥʽʞ 20ʨʘʟʽʚ, ʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ 

ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʷ ʟʘʪʨʠʤʢʘ. 

ɿʘʪʨʠʤʢʘ - ʮʝ ʨʽʟʥʠʮʷ ʤʽʞ ʯʘʩʦʤ ʧʨʠʡʦʤʫ ʧʘʢʝʪʘ ʟ ʧʦʟʥʘʯʢʦʶ ʪʘ ʯʘʩʦʤ 

ʜʦ ʷʢʦʛʦ ʧʘʢʝʪ ʟ ʧʦʟʥʘʯʢʦʶ ʧʦʚʥʽʩʪʶ ʧʝʨʝʜʘʥʦ. 

3. ɸʥʘʣʽʟ ʨʽʚʥʷ ʚʪʨʘʪ ʢʘʜʨʽʚ. ʊʝʩʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ  ʧʝʨʝʚʽʨʢʠ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʤʝʨʝʞʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʦʜʘʪʢʠ. ʉʘʤʝ ʮʝʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʩʦʪʦʢ ʢʘʜʨʽʚ, ʷʢʽ ʥʝ ʙʫʣʠ ʧʝʨʝʜʘʥʽ ʤʝʨʝʞʝʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʠ 

ʧʦʩʪʽʡʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʯʝʨʝʟ ʜʝʬʽʮʠʪ ʨʝʩʫʨʩʽʚ. 

ʅʘ ʚʭʽʜ ʧʦʩʠʣʘʻʪʴʩʷ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʢʘʜʨʽʚ ʥʘ ʧʝʚʥʽʡ ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʧʽʜʨʘʭʦʚʫʶʪʴʩʷ ʧʘʢʝʪʠ, ʱʦ ʥʘʜʽʡʰʣʠ ʟ ʚʠʭʽʜʥʦʛʦ ʧʦʨʪʫ. 

ʈʽʚʝʥʴ ʚʪʨʘʪ ʢʘʜʨʽʚ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [9]: 

100( _ _ )

( _ )

input count output count

input count

-
,                          (1.1) 

ʜʝ Ὥὲὴόὸ ὧέόὲὸ - ʢʽʣʴʢʽʩʪʴ ʢʘʜʨʽʚ, ʱʦ ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʚʭʽʜʥʠʡ ʧʦʨʪ; 

έόὸὴόὸ ὧέόὲὸ- ʢʽʣʴʢʽʩʪʴ ʧʘʢʝʪʽʚ, ʱʦ ʧʨʠʡʰʣʠ ʟ ʚʠʭʽʜʥʦʛʦ ʧʦʨʪʫ DUT. 

ʊʝʩʪʫʚʘʥʥʷ ʩʧʦʯʘʪʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ, ʘ ʜʘʣʽ 

ʧʦʚʪʦʨʶʶʪʴʩʷ, ʟʤʝʥʰʫʶʯʠ ʰʚʠʜʢʽʩʪʴ ʪʝʩʪʦʚʦʛʦ ʧʦʪʦʢʫ ʥʘ 10%, ʜʦʢʠ ʚ ʜʚʦʭ 

ʩʧʨʦʙʘʭ ʧʦʩʧʽʣʴ ʥʝ ʙʫʜʝ ʟʘʛʫʙʣʝʥʦ ʞʦʜʥʦʛʦ ʢʘʜʨʫ. 
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4. ɸʥʘʣʽʟ ʛʨʘʥʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʝʩʪ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʯʘʩ, 

ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʧʨʠʩʪʨʽʡ ʩʧʨʘʚʣʷʻʪʴʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʅʘ ʧʦʯʘʪʢʫ ʪʝʩʪʫ ʥʘ ʚʭʽʜ ʥʘʜʩʠʣʘʶʪʴʩʷ ʢʘʜʨʠ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʤʽʞʢʘʜʨʦʚʦʶ ʟʘʪʨʠʤʢʦʶ ʪʘ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʘʢʝʪʽʚ ʟ ʚʠʭʦʜʫ. ʗʢʱʦ 

ʢʽʣʴʢʽʩʪʴ ʢʘʜʨʽʚ ʥʘ ʚʭʦʜʽ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʢʘʜʨʽʚ ʥʘ ʚʠʭʦʜʽ, ʪʦʜʽ ʯʘʩ 

ʚʽʜʧʨʘʚʢʠ ʢʘʜʨʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʪʝʩʪ ʧʦʚʪʦʨʶʻʪʴʩʷ, ʜʦʢʠ ʚ ʜʚʦʭ ʩʧʨʦʙʘʭ 

ʧʦʩʧʽʣʴ ʥʝ ʙʫʜʝ ʟʘʛʫʙʣʝʥʦ ʞʦʜʥʦʛʦ ʢʘʜʨʫ. ɸʣʝ ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʧʘʢʝʪʽʚ ʥʘ 

ʚʠʭʦʜʽ ʤʝʥʰʝ ʥʽʞ ʥʘ ʚʭʦʜʽ , ʯʘʩ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʪʝʩʪ ʧʦʚʪʦʨʶʻʪʴʩʷ ʟʥʦʚʫ [9].  

ʈʝʟʫʣʴʪʘʪʠ ʚʩʽʭ ʪʝʩʪʽʚ ʜʦʩʪʫʧʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ ʪʘ ʛʨʘʬʽʢʽʚ. 

ʂʨʝʡʪʦʚʘ ʩʠʩʪʝʤʘ LTR  ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.6, ʤʘʻ ʻʜʠʥʠʡ 32-

ʙʽʪʥʠʡ ʽʥʜʝʢʩʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ  ʬʦʨʤʘʪ  ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʚʚʝʜʝʥʥʷ / ʚʠʚʝʜʝʥʥʷ) ʘʥʘʣʦʛʦʚʠʭ 

ʪʘ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ.  

ʌʫʥʢʮʽʾ ʩʠʩʪʝʤʠ [10]:  

1)  ʧʝʨʝʚʝʜʝʥʥʷ ʚ ʮʠʬʨʦʚʠʡ ʬʦʨʤʘʪ ʪʘ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʩʠʛʥʘʣʫ; 

2) ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʽʦʜʽʚ ʽ ʯʘʩʪʦʪ ʩʠʛʥʘʣʫ ʟ ʩʝʣʝʢʮʽʻʶ ʧʦ ʧʨʦʛʨʘʤʦʚʘʥʦʤʫ 

ʨʽʚʥʶ; 

3)  ʙʘʛʘʪʦʢʘʥʘʣʴʥʝ ʚʠʷʚʣʝʥʥʷ ʪʘ ʘʩʠʥʭʨʦʥʥʠʡ ʚʚʽʜ/ʚʠʚʽʜ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ; 

4)   ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʢʦʥʪʘʢʪʽʚ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʜʨʦʪʫ. 

 

ʈʠʩʫʥʦʢ 1.6 - ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʤʦʜʫʣʷ LTR27 ʟ ʢʦʥʬʽʛʫʨʦʚʘʥʠʤ ʯʠʩʣʦʤ ʽ 

ʩʫʙʤʦʜʫʣʷʤʠ H-27x 
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ʄʦʞʣʠʚʽʩʪʴ ʛʥʫʯʢʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʨʠ ʧʦʚʥʽʡ ʩʫʤʽʩʥʦʩʪʽ 

ʢʨʝʡʪʽʚ ʜʘʻ ʥʘʷʚʥʽʩʪʴ ʚ ʩʠʩʪʝʤʽ ʷʢ ʚʝʣʠʢʠʭ (8- ʽ 16-ʤʽʩʮʽʚʠʭ) ʪʘʢ ʽ ʤʘʣʠʭ (1- ʽ 

2- ʤʽʩʮʝʚʠʭ) ʢʨʝʡʪʽʚ. ʂʨʝʡʪʠ LTR ʟʦʚʥʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: 

ʢʦʨʧʫʩ, ʧʝʨʝʜʥʷ ʽ ʟʘʜʥʷ ʧʘʥʝʣʽ ʟ ʨʦʟôʻʤʘʤʠ, ʽʥʜʠʢʘʮʽʷ, ʚʠʤʠʢʘʯ ʞʠʚʣʝʥʥʷ ʽ 

ʢʥʦʧʢʘ ʩʢʠʜʘʥʥʷ . ɺʥʫʪʨʽʰʥʽ ʝʣʝʤʝʥʪʠ: ʢʦʥʪʨʦʣʝʨ, ʢʨʦʩ-ʧʣʘʪʘ, ʙʣʦʢ 

ʞʠʚʣʝʥʥʷ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʢʨʝʡʪ-ʢʦʥʪʨʦʣʝʨʘ LTR ʟ ʽʥʪʝʨʬʝʡʩʦʤ USB: 

1) ʪʨʘʥʩʣʷʮʽʷ ʜʘʥʠʭ ʽ ʢʦʤʘʥʜ ʤʽʞ ʭʦʩʪ-ʢʦʤʧôʶʪʝʨʦʤ ʽ LTR-ʤʦʜʫʣʷʤʠ, 

ʘʜʨʝʩʫʶʯʠ ʾʭ ʜʦ ʤʦʜʫʣʽʚ ʽ ʥʘʟʘʜ; 

2) ʙʫʬʝʨʠʟʘʮʽʷ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʾʭ ʚʪʨʘʪʫ ʧʨʠ ʟʥʘʯʥʠʭ ʟʘʚʤʠʨʘʥʥʷʭ 

ʩʠʩʪʝʤʠ. 

ʅʘ ʨʠʩʫʥʢʫ 1.7 ʟʦʙʨʘʞʝʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʤʦʜʫʣʷ  LTR27. 

ʃ̔ ʯʠʣʴʥʠʢʠ ʽʤʧʫʣʴʩʽʚ ʨʘʭʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʟʘ 1ʤʩ. 

ɯʤʧʫʣʴʩʠ ʡʜʫʪʴ ʚʽʜ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʥʘʧʨʫʛʠ ʚ ʯʘʩʪʦʪʫ ʩʫʙʤʦʜʫʣʽʚ. ʃ̔ ʯʠʣʴʥʠʢ 

ʦʧʠʪʫʻ AVR, ʨʘʭʫ ̒ ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʟʘ ʟʘʜʘʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʪʘ 

ʥʘʧʨʘʚʣʷʻ ʜʦ ʽʥʪʝʨʬʝʡʩʫ ʨʦʟʨʘʭʦʚʘʥʽ ʢʦʜʠ ʚʽʜʣʽʢʽʚ ʚʠʤʽʨʶʚʘʥʴ. ʇʨʠ 

ʥʘʡʛʽʨʰʽʡ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʘ ʯʠʩʪʦʪʘ ʚʽʜʣʽʢʽʚ ʚʽʜ ʢʦʞʥʦʛʦ 

ʢʘʥʘʣʫ ʜʦʨʽʚʥʶʻ 1ʢɻʮ. ʇʨʠ ʤʝʥʰʠʭ ʯʘʩʪʦʪʘʭ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʫʻʤʦ 

ʙʽʣʴʰ ʪʦʯʥʽ ʚʠʤʽʨʠ, AVR ʚʠʢʦʥʫʻ ʜʦʜʘʪʢʦʚʝ ʫʩʝʨʝʜʥʝʥʥʷ [10]. 

  

ʈʠʩʫʥʦʢ 1.7 - ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʤʦʜʫʣʷ  LTR27 

ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʜʦʮʽʣʴʥʦ 

ʦʙʨʘʪʠ ʪʝʩʪʝʨ-ʘʥʘʣʽʟʘʪʦʨ ɹʝʨʢʫʪ-ɽʊ, ʷʢʠʡ ʻ ʣʽʜʝʨʦʤ ʩʝʨʝʜ ʧʨʠʣʘʜʽʚ 
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ʪʝʩʪʫʚʘʥʥʷ ʤʝʨʝʞ 10/100/1000 ʄʙʽʪ/ʩ. ʆʩʦʙʣʠʚʽʩʪʶ ʘʥʘʣʽʟʘʪʦʨʘ ɹʝʨʢʫʪ-ɽʊ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʧʦʨʪʽʚ ʦʜʥʦʯʘʩʥʦ (ʧʦʨʪ 

ç1è ʚ ʨʝʞʠʤʽ BERT, ʧʦʨʪ ç2è ʚ ʨʝʞʠʤʽ Ethernet-ʰʣʝʡʬʘ).  

1.3 ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʽ ʨʦʙʦʪʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ. ɺʠʜʠ 

ʪʝʩʪʫʚʘʥʥʷ 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʜʦʨʦʛʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʡʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʥʘ ʥʴʦʛʦ ʚʠʜʽʣʷʻʪʴʩʷ ʙʣʠʟʴʢʦ 60%  ʚʩʽʭ 

ʚʠʪʨʘʪ. 

ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʢʣʘʩʠʬʽʢʫʶʪʴ  ʟʘ 

ʧʘʨʘʤʝʪʨʘʤʠ: 

ʘ) ɿʘ ʜʦʩʪʫʧʦʤ ʜʦ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʝʩʪʫʚʘʥʥʷ: 

      1) çʙʽʣʦʾ ʩʢʨʠʥʴʢʠè; 

      2) çʯʦʨʥʦʾ ʩʢʨʠʥʴʢʠè; 

      3) çʩʽʨʦ ʾʩʢʨʠʥʴʢʠè. 

 çɹʣ̔ʘ ʩʢʨʠʥʴʢʘè - ʩʪʨʫʢʪʫʨʥʝ ʪʝʩʪʫʚʘʥʥʷ. ʇʨʠ ʜʘʥʦʤʫ ʧʽʜʭʦʜʽ ʪʝʢʩʪ 

ʧʨʦʛʨʘʤʠ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ. ɿʘʚʜʘʥʥʷʤ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʧʝʨʝʚʽʨʢʘ 

ʚʥʫʪʨʽʰʥʴʦʾ ʣʦʛʽʢʠ ʇɿ. ʊʝʩʪʫʚʘʥʥʷ, ʱʦ ʧʨʠʚʝʜʝ ʜʦ ʧʝʨʝʙʦʨʫ ʚʩʽʭ ʤʦʞʣʠʚʠʭ 

ʰʣʷʭʽʚ ʥʘ ʛʨʘʬʽ ʧʝʨʝʜʘʯ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʜʘʥʠʭ ʽ ʻ ʢʨʠʪʝʨʽʻʤ ʧʦʚʥʦʪʠ 

ʪʝʩʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʽ ʚʠʜʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.8. 

 

ʈʠʩʫʥʦʢ 1.8 - ɺʠʜʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 
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 çʏʦʨʥʘ ʩʢʨʠʥʴʢʘè - ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. ʇʨʠ ʜʘʥʦʤʫ ʧʽʜʭʦʜʽ 

ʪʝʢʩʪ ʧʨʦʛʨʘʤʠ ʥʝ ʜʦʩʪʫʧʥʠʡ. ɿʘʚʜʘʥʥʤ̫ ʮʴʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʻ ʧʝʨʝʚʽʨʢʘ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʩʚʦʾʤ ʩʧʝʮʠʬʽʢʘʮʽʷʤ. ʇʝʨʝʙʽʨ ʫʩʽʭ ʤʦʞʣʠʚʠʭ 

ʚʘʨʽʘʥʪʽʚ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʻ ʢʨʠʪʝʨʽʻʤ ʧʦʚʥʦʪʠ ʪʝʩʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʽ 

ʚʠʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.9 [11]. 

 

ʈʠʩʫʥʦʢ 1.9 ï ɺʠʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

ʙ) ʟʘ ʦʙôʻʢʪʦʤ ʪʝʩʪʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ [11] : 

        1) ʪʝʩʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ; 

        2) ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ; 

        3) ʪʝʩʪʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ; 

        4) ʪʝʩʪʫʚʘʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ; 

                  5) ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ; 

        6) ʜʠʤʥʝ ʪʝʩʪʫʚʘʥʥʷ; 

        7) ʩʪʨʝʩ-ʪʝʩʪʫʚʘʥʥʷ; 

        8) ʪʝʩʪʫʚʘʥʥʷ ʩʫʤʽʩʥʦʩʪʽ. 

ʚ) ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʜʫ : 

        1) ʜʠʥʘʤʽʯʥʝ; 

        2) ʩʪʘʪʠʯʥʝ. 

 ʛ) ʟʘ ʦʭʦʧʣʝʥʥʷ ʪʝʩʪʦʚʦʾ ʧʨʦʛʨʘʤʠ, ʪʝʩʪʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ [11]: 

        1) ʤʦʜʫʣʴʥʝ; 

        2) ʽʥʪʝʛʨʘʮʽʡʥʝ; 
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        3) ʩʠʩʪʝʤʥʝ; 

        4) Ŭ ʽ ɓ ʪʝʩʪʫʚʘʥʥʷ; 

        5) ʧʨʠʡʤʘʣʴʥʦ-ʟʘʜʘʚʘʣʴʥʝ; 

        6) ʧʽʣʦʪʥʝ. 

ʄʦʜʫʣʴʥʝ (ʢʦʤʧʦʥʝʥʪʥʝ) ï ʪʝʩʪʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʘ ʜʝʬʝʢʪʽʚ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʯʘʩʪʠʥʘʭ ʜʦʜʘʪʢʫ (ʦʙ'ʻʢʪʠ, ʢʣʘʩʠ, 

ʬʫʥʢʮʽʾ, ʤʦʜʫʣʽ ʧʨʦʛʨʘʤ ʪʘ ʽʥ.) [12]. 

ɺ ʤʦʜʫʣʴʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽ ʚ ʷʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ, ʘ ʚ ʢʦʤʧʦʥʝʥʪʥʦʤʫ - ʨʝʘʣʴʥʽ ʦʙ'ʻʢʪʠ ʽ ʜʨʘʡʚʝʨʠ. 

ɯʥʪʝʛʨʘʮʽʡʥʝ - ʧʝʨʝʚʽʨʷʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ  ʪʘ ʚʟʘʻʤʦʜʽʶ ʤʽʞ 

ʽʥʰʠʤʠ ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ. ɯʥʪʝʛʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ 

ʨʽʚʥʽʚ (ʨʠʩ.1.10). 

 

ʈʠʩʫʥʦʢ 1.10 ï ʈʽʚʥʽ ʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

ʉʠʩʪʝʤʥʝ - ʧʝʨʝʚʽʨʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʽ ʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʚ 

ʩʠʩʪʝʤʽ, ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʝʢʪʽʚ (ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, 

ʥʝʩʫʤʽʩʥʽʩʪʴ ʟ ʦʪʦʯʝʥʥʷʤ, ʥʝʚʽʨʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ). 

ɹʝʪʘ-ʪʝʩʪʫʚʘʥʥʷ  ï ʦʮʽʥʢʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ 

ʧʨʦʛʨʘʤʠ, ʚʠʷʚʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʧʦʤʠʣʦʢ ʚ ʨʦʙʦʪʽ ʪʘ ʾʭ ʫʩʫʥʝʥʥʷ 

[13]. 

ɸʣʴʬʘ-ʪʝʩʪʫʚʘʥʥʷ ï ʽʤʽʪʘʮʽʷ ʨʝʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʫʧʦʨʷʜʢʦʚʘʥʘ 

ʧʝʨʝʚʽʨʢʘ ʚʩʽʭ ʬʫʥʢʮʽʡ ʧʨʦʛʨʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪʫʚʘʥʥʷ çʯʦʨʥʦʛʦ 

ʷʱʠʢʘè ʪʘ çʙʽʣʦʛʦ ʷʱʠʢʘè [13]. 
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ʇʨʠʡʤʘʣʴʥʦ-ʟʘʜʘʚʘʣʴʥʝ - ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʠʩʪʝʤʠ ʫʩʽʤ 

ʢʨʠʪʝʨʽʷʤ ʪʘ ʚʠʤʦʛʘʤ, ʥʘ ʦʩʥʦʚʽ ʪʠʧʦʚʠʭ ʪʝʩʪʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʪʘ ʚʠʧʘʜʢʽʚ [14]. 

ʇ̔ ʣʦʪʥʝ ʪʝʩʪʫʚʘʥʥʷ - ʽʤʽʪʘʮʽʷ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʦʙʨʘʥʠʭ 

ʨʽʰʝʥʴ, ʟʘʜʘʯ, ʪʝʦʨʝʪʠʯʥʠʭ ʩʭʝʤ, ʤʦʜʝʣʝʡ; ʚʠʟʥʘʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʥʠʭ  

ʪʦʯʦʢ, ʟ ʤʝʪʦʶ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʝʨʝʜ ʚʚʝʜʝʥʥʷʤ ʧʨʦʜʫʢʪʫ (ʧʨʦʛʨʘʤʠ) ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ [15]. 

ʇʽʣʦʪʥʝ ʪʝʩʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ: 

1) ʦʧʨʘʮʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ; 

2) ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. 

ɺʠʜʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʘʢʽ ʪʠʧʠ: 

1) ʬʫʥʢʮʽʦʥʘʣʴʥʽ; 

2) ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ; 

3) ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʘʤʠ. 

1. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʜʠ ʪʝʩʪʫʚʘʥʥʷ ʧʨʘʮʶʶʪʴ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʪʝʩʪʫʚʘʥʥʷ 

(ʧʨʠʡʤʘʣʴʥʦʤʫ, ʢʦʤʧʦʥʝʥʪʥʦʤʫ, ʽʥʪʝʛʨʘʮʽʡʥʦʤʫ, ʩʠʩʪʝʤʥʦʤʫ) ʪʘ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʚʟʘʻʤʦʜʽʾ  ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʜʦʩʣʽʜʞʫʶʯʠ 

ʟʦʚʥʽʰʥʶ ʧʦʚʝʜʽʥʢʫ ʩʘʤʦʾ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʽ ʚʠʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʫʚʘʥʴ 

ʨʠʩ.1.11 . 

 

ʈʠʩʫʥʦʢ 1.11 - ɺʠʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʫʚʘʥʴ 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʘʥʘʣʽʟʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʘʙʦ 

ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʪʘ ʽʤʽʪʫʻ ʾʭ ʬʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ [16]. 

ʊʝʩʪʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʧʝʨʝʚʽʨʷʻ ʟʜʘʪʥʽʩʪʴ ʜʦʜʘʪʢʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ.  

ʊʝʩʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʘʥʘʣʽʟʫʻ ʨʠʟʠʢʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʟʘʭʠʩʪʫ ʜʦʜʘʪʢʽʚ ʚʽʜ ʚʽʨʫʩʽʚ, çʭʘʢʝʨʩʴʢʠʭè ʘʪʘʢ ʪʘ  ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. 
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ʊʝʩʪʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʧʨʠʥʮʠʧʘʭ ʪʝʩʪʫʚʘʥʥʷ çʙʝʟʧʝʢʠè [16]: 

1) ʜʦʩʪʫʧʥʽʩʪʴ  ʜʦ ʨʝʩʫʨʩʽʚ ʣʠʰʝ ʘʚʪʦʨʠʟʦʚʘʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ; 

2) ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ - ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ  ʜʦ ʨʝʩʫʨʩʽʚ, ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ; 

3) ʮʽʣʽʩʥʽʩʪʴ - ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʫ ʨʘʟʽ ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ, ʟʤʽʥʘ ʨʝʩʫʨʩʽʚ ʧʝʚʥʠʤ ʩʧʦʩʦʙʦʤ ʪʘ ʢʦʥʢʨʝʪʥʦʶ ʛʨʫʧʦʶ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

2. ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʜʠ ʪʝʩʪʫʚʘʥʥʷ ï ʮʝ ʪʝʩʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʦʩʥʦʚʥʦʾ ʨʦʟʨʦʙʢʠ. ʅʘ ʨʠʩ.1.12 ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʦʩʥʦʚʥʽ ʚʠʜʠ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ [16]. 

 

ʈʠʩʫʥʦʢ 1.12 - ɺʠʜʠ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ 

ʉʪʨʝʩʦʚʝ ʪʝʩʪʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʨʘʙʦʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚ 

ʥʝʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ (ʩʪʨʝʩʽ) ʪʘ ʾʾ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ (ʚʽʜʥʦʚʣʝʥʥʷ).  

ʆʙôʻʤʥʝ ʪʝʩʪʫʚʘʥʥʷ - ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ  ʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʘʟʽ ʜʘʥʠʭ. 

ʊʝʩʪʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʚ ʜʦʩʣʽʜʞʝʥʥʽ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʤô̫ ʪʽ. ɺʩʝ ʮʝ ʜʦʧʦʤʦʛʘʻ 
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ʫʥʠʢʥʫʪʠ ʟʥʠʞʝʥʥ ̫ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʟʥʠʞʝʥʥʷ ʚʽʜʢʣʠʢʫ ʥʘ ʜʽʶ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʯʘʪʢʦʤ ʧʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. 

ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʘʻ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ, ʢʽʣʴʢʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʜʦʩʣʽʜʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʘʙʦʪʠ ʜʦʜʘʪʢʫ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʅʘ ʨʠʩʫʥʢʫ 1.13 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʟʘʚʜʘʥʴ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

 

ʈʠʩʫʥʦʢ 1.13 - ʉʭʝʤʘ ʟʘʚʜʘʥʴ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʊʝʩʪʫʚʘʥʥʷ ʥʘ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʣʷʛʘʻ ʚ ʪʝʩʪʫʚʘʥʥʽ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ ʥʘ 

ʟʤʽʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ. 

ʊʝʩʪʫʚʘʥʥʷ ʥʘ ʤʽʩʪʢʽʩʪʴ, ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʠ ʦʙôʻʤ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʝ ʦʙʨʦʙʣʷʪʠ ʩʠʩʪʝʤʘ ʙʝʟ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʚʪʨʘʪʠ ʩʪʘʙʽʣʴʥʦʩʪʽ [16]. 

1.4 ɼʽʘʛʥʦʩʪʠʢʘ ʪʝʩʪʫʚʘʥʥʷ 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʤʦʞʫʪʴ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʤʧôʶʪʝʨʥʫ ʩʠʩʪʝʤʫ ʪʘ ʧʨʦʪʝʩʪʫʚʘʪʠ ʾʾ.  

ʋʪʠʣʽʪʠ - ʮʝ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ  ʨʦʙʦʪʠ 

ʧʨʦʛʨʘʤʠ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʾʾ ʬʘʡʣʽʚ, ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʟ ʷʢʠʤʠ ʦʧʝʨʘʪʠʚʥʘ 

ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝ ʚʧʦʨʘʪʠʩʷ ʩʘʤʘ.  

ʋʪʠʣʽʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ [17]: 
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1) ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ (ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʦʜʥʽʻʾ 

ʧʽʜʩʠʩʪʝʤʠ); 

2) ʟʘʛʘʣʴʥʽ (ʜʽʘʛʥʦʩʪʠʢʘ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʪʘ ʦʢʨʝʤʠʭ  ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ). 

ʋʪʠʣʽʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʦʜʫʣʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʩʪʦ ʽ ʰʚʠʜʢʦ 

ʩʢʣʘʩʪʠ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʠʩʪʝʤʫ ʾ ʟʨʦʙʠʪʠ ʾʾ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦʶ.   

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʧʨʦʛʨʘʤʠ  EVEREST [17]:  

1) EVEREST Corporate Edition; 

2) EVEREST Ultimate Edition; 

3) EVEREST Home Edition.  

ʋʪʠʣʽʪʘ EVEREST Home Edition ʧʨʦʚʦʜʠʪʴ ʤʦʥʽʪʦʨʠʥʛ ʽ ʜʽʘʛʥʦʩʪʫʻ 

ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʜʘʻ ʜʦʢʣʘʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʤʧôʶʪʝʨ ʪʘ ʡʦʛʦ 

ʧʽʜʩʠʩʪʝʤʠ. ʈʦʟʤʽʨ ʧʨʦʛʨʘʤʠ - 2,58 ʄʙʘʡʪ. ʈʦʙʦʯʘ ʦʙʣʘʩʪʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʚʽʢʦʥ (ʨʠʩ.1.14): ʦʩʥʦʚʥʦʛʦ (ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ) ʪʘ ʜʦʧʦʤʽʞʥʦʛʦ (ʚʠʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʣʷ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ). 

 

ʈʠʩʫʥʦʢ 1.14 - ʆʩʥʦʚʥʝ ʚʽʢʥʦ ʫʪʠʣʽʪʘ EVEREST Home Edition 

ʇʨʦʛʨʘʤʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʦ ʪʘ ʜʦʢʣʘʜʥʦ ʽʥʬʦʨʤʫ ̒ʧʨʦ ʘʧʘʨʘʪʥʝ ʽ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ, ʩʢʣʘʜʘʶʯʠ ʟʚʽʪʠ ʟʘ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʠʤ 

ʩʮʝʥʘʨʽʻʤ. ʄʽʩʪʠʪʴ ʜʦʧʦʤʽʞʥʽ ʤʦʜʫʣʽ, ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʬʫʥʢʮʽʾ, ʚʢʣʶʯʘʻ ʨʽʟʥʽ 

ʙʝʥʯʤʘʨʢʠ ʽ ʪʝʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [17]. 

Norton System Check ï ʚʩʝʦʭʦʧʣʶʶʯʘ ʧʝʨʝʚʽʨʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ 

(ʧʝʨʝʚʽʨʢʘ ʞʦʨʩʪʢʦʛʦ ʜʠʩʢʫ, ʩʢʘʥʫʚʘʥʥʷ ʨʝʻʩʪʨʽʚ ʪʘ ʽʥ.), ʟʘʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʾʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [18]. 
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Norton Disk Doctor - ʧʨʦʛʨʘʤʘ ʱʦ ʩʣʽʜʢʫʻ ʟʘ ʬʽʟʠʯʥʠʤ (ʧʦʰʢʦʜʞʝʥʥʷ 

ʤʘʛʥʽʪʥʦʛʦ ʰʘʨʫ ʜʠʩʢʫ) ʪʘ ʣʦʛʽʯʥʠʤ (ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʪʘ ʣʽʢʚʽʜʘʮʽʷ 

ʧʦʰʢʦʜʞʝʥʴ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ, çʟʘʛʫʙʣʝʥʠʭè ʧʘʢʝʪʽʚ ʜʘʥʠʭ, ʱʦ ʟôʷʚʣʷʶʪʴʩʷ 

ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʟʘʚʝʨʰʝʥʥʽ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʪʘ ʽʥʰʠʭ ʣʦʛʽʯʥʠʭ ʧʦʤʠʣʦʢ) 

ʟʜʦʨʦʚôʷʤ ʞʦʨʩʪʢʦʛʦ ʜʠʩʢʫ  

ʈʝʞʠʤʠ ʨʦʙʦʪʠ Norton Disc Doctor [18]: 

1) Diagnose Disc - ʨʝʞʠʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʩʢʽʚ; 

2) Surface Test - ɼʦʟʚʦʣʷʻ ʚʽʜʪʚʦʨʶʚʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʜʠʩʢʫ; 

3) Undo Changes - ʢ̫ʱʦ ʟ ʜʠʩʢʦʤ ʱʦʩʴ ʩʪʘʣʦʩʷ, ʧʝʨʝʜ ʡʦʛʦ ʚʠʧʨʘʚʣʝʥʥʷʤ 

ʟʙʝʨʽʛʘʻ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʜʠʩʢʘ ʚ ʬʘʡʣʽ, ʮʷ ʦʧʮʽʷ ʚʽʜʤʽʥʷʻ ʚʩʽ ʚʠʧʨʘʚʣʝʥʥʷ ʽ 

ʧʦʚʝʨʪʘʻ ʜʠʩʢ ʚ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ [17]. 

ʊʝʩʪʦʚʘ ʩʠʩʪʝʤʘ Sandra (Sisoft Corporation) ʩʢʣʘʜʘʻʪʴʩʷ ʟ 60 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʫʣʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʽʣʴʢʘ ʪʝʩʪʽʚ. ʊʝʩʪʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʣʴʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ, ʚʩʽ ʚʦʥʠ  ʥʝ ʪʽʣʴʢʠ ʚʠʜʘʶʪʴ 

ʦʙôʻʢʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙôʻʢʪ ʘʣʝ ʽ ʜʦʜʘʪʢʦʚʦ ʽʥʬʦʨʤʫʶʪʴ ʧʦ ʜʘʥʽʡ ʪʝʤʽ. 

ʇʨʠ ʪʝʩʪʫʚʘʥʥʽ ʥʘʜʘʻʪʴʩʷ ʟʚʽʪ ʧʨʦ ʧʦʤʠʣʢʠ  ʪʘ ʬʫʥʢʮʽʾ, ʱʦ ʥʝ ʧʽʜʪʨʠʤʫʶʪʴʩʷ, 

ʘʣʝ ʧʨʦʛʨʘʤʘ ʥʝ ʚʠʧʨʘʚʣʷʻ ʾʭ, ʘ ʣʠʰʝ ʽʥʬʦʨʤʫʻ ʧʨʦ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʝ ʚʽʢʥʦ 

ʫʪʠʣʽʪʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.15 [19]. 

 

ʈʠʩʫʥʦʢ 1.15 - ʆʩʥʦʚʥʝ ʚʽʢʥʦ ʫʪʠʣʽʪʘ  Sandra (Sisoft Corporation) 
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ʋʪʠʣʽʪʘ Sandra ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʠʤ ʘʩʦʨʪʠʤʝʥʪʦʤ ʩʫʯʘʩʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʧʣʘʪʬʦʨʤ, ʪʘʢʠʭ ʷʢ: Pocket PC ARM (ʧʦʨʪʘʪʠʚʥʽ ʢʦʤʧôʶʪʝʨʠ ʪʘ 

ʩʤʘʨʪʬʦʥʠ), Win64 IA64 (ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʽ Itanium), AMD 64 (ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʽ 

ʧʨʦʮʝʩʦʨʽʚ AMD Athlon 64/Athlon 64 FX/Opteron) ʪʘ Win32 x86 [19]. 

ɯʥʩʪʨʫʤʝʥʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ Sandra (Sisoft Corporation)  ʥʘ 

ʨʠʩ.1.16. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʫʣʽ ʟʘʡʤʘʶʪʴʩʷ ʧʦʰʫʢʦʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʩʽ ʧʨʦʛʨʘʤʠ ʪʘ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ. 

ɹʝʥʯʤʘʨʢʽʥʛʦʚʽ ʤʦʜʫʣʽ - ʩʠʥʪʝʪʠʯʥʽ ʪʝʩʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʦʮʽʥʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʢʨʽʤ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ [17]. 

ʊʝʩʦʚʽ ʤʦʜʫʣʽ ʽʥʬʦʨʤʫʶʪʴ ʧʨʦ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʥʦʾ ʧʘʤôʷʪʽ.  

ʇʝʨʝʛʣʷʜʦʚʽ ʤʦʜʫʣʽ ʥʘʜʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʚʘʞʣʠʚʠʭ ʩʠʩʪʝʤʥʠʭ ʬʘʡʣʽʚ ʪʘ 

ʚʠʟʥʘʯʘʶʯʠ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [17]. 
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ʈʠʩʫʥʦʢ 1.16 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ Sandra 

ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʫʪʠʣʽʪʘ EVEREST Home Edition ʻ ʥʘʡʙʽʣʴʰ 

ʥʘʜʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ ʪʝʩʪʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʥʘʭʦʜʠʪʴ ʪʘ ʘʥʘʣʽʟʫʻ ʧʦʚʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʙʦʪʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ. 
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ʈʆɿɼɯʃ 2. ʇʈʆɽʂʊʅʆ-ʂʆʅʊʈʋʂʊʆʈʉʔʂʀʁ 

2.1.1 ʈʝʬʣʝʢʪʦʤʝʪʨʠ. ɯʤʧʫʣʴʩʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ  

ʈʝʬʣʝʢʪʦʤʝʪʨʠ - ʮʝ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ ʩʧʨʷʤʦʚʫʻ ʽʤʧʫʣʴʩʠ ʧʦ 

ʜʨʦʪʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʟʨʠʚʽʚ ʪʘ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ ʚ 

ʣʽʥʽʷʭ ʟʚôʷʟʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ.   

ɼʝʬʝʢʪʠ ʢʘʙʝʣʶ ʚʠʢʣʠʢʘʶʪʴ ʯʘʩʪʢʦʚʫ ʚʪʨʘʪʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʪʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʝʨʝʚʽʨʷʪʠ ʮʽʣʽʩʥʽʩʪʴ ʜʨʦʪʽʚ [21]. 

 

ʈʠʩʫʥʦʢ 2.1- ɺʠʜʠ ʨʝʬʣʝʢʪʦʤʝʪʨʽʚ 

ʈʝʬʣʝʢʪʦʤʝʪʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʚʠʜʠ (ʨʠʩ.2.1), ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ: ʨʝʬʣʝʢʪʦʤʝʪʨʠ ʜʣʷ ʜʨʦʪʽʚ, ʪʘ ʨʝʬʣʝʢʪʦʤʝʪʨʠ ʜʣʷ ʦʮʽʥʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʯʥʠʭ ʜʨʦʪʽʚ (ʩʠʛʥʘʣʽʚ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʚʪʨʘʪʘʤʠ) [21]. 

ɯʤʧʫʣʴʩʥʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: ʚʫʟʴʢʦʩʤʫʛʦʚʽ (ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ 

ʧʦʪʫʞʥʽʩʪʴ) ʽ ʰʠʨʦʢʦʩʤʫʛʦʚʽ (ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʩʪʫʧʽʥʴ ʰʫʤʽʚ ʜʦ 

ʤʽʥʽʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʧʨʠʡʤʘʣʴʥʦʛʦ ʙʣʦʢʫ.  

ʐʠʨʦʢʦʩʤʫʛʦʚʽ ʧʨʠʩʪʨʦʾ ʧʨʘʮʶʶʪʴ  ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʨʷʤʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽʤʧʫʣʴʩʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʟʚʦʨʦʪʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʠ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʜʨʦʪʫ. 

ʆʧʪʠʯʥʽ ʨʝʬʣʝʢʪʦʤʝʪʨʠ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʪʠʯʥʠʭ ʜʨʦʪʽʚ. ɰʭ 

ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʨʫʭ ʧʦ ʜʨʦʪʫ ʩʚʽʪʦʚʠʭ ʽʤʧʫʣʴʩʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʣʽʥʽʡ ʟʚôʷʟʢʫ 

ʪʘ ʧʝʨʝʚʽʨʢʠ ʩʠʛʥʘʣʴʥʠʭ ʜʨʦʪʽʚ. ɺʠʭʦʜʷʯʠ ʟ ʧʦʪʫʞʥʦʩʪʽ, ʜʘʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ 10-50 ʪʠʩʷʯ ʤʝʪʨʽʚ.  



 

 
 

˭ͣͤ. ˢͪ͟Φ Ѕ ͒ͦͯͣ͟. ˽͙͒ͨͫ͜ ˨͊aͭ 

ˢͪ͟Φ 

30 
ʄɼ ʇɯ81ʤʧ.002.00.000.ʇɿ 

 

ɼʘʥʠʡ ʨʝʬʣʝʢʪʦʤʝʪʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʣʦʢʫ ʦʙʨʦʙʢʠ ʪʘ ʢʝʨʫʚʘʥʥʷ (ʟʘʜʘʻ 

ʩʪʨʫʤ), ʽʤʧʫʣʴʩʥʦʛʦ ʣʘʟʝʨʘ, ʱʦ ʩʪʚʦʨʶʻ ʩʚʽʪʦʚʽ ʽʤʧʫʣʴʩʠ ʧʝʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʪʘ ʪʨʠʚʘʣʦʩʪʽ, ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʨʦʟʛʘʣʫʞʫʚʘʯʘ ʪʘ ʜʠʩʧʣʝʶ. ʏʘʩ ʣʘʟʝʨʥʦʛʦ 

ʽʤʧʫʣʴʩʫ ʩʢʣʘʜʘʻ ʚʽʜ 1 ʥʘʥʦʩʝʢʫʥʜʠ ʜʦ 10 ʤʽʢʨʦʩʝʢʫʥʜ. ʏʘʩʪʦʪʘ ʽʤʧʫʣʴʩʽʚ 

ʙʣʦʢʫ ʢʝʨʫʚʘʥʥʷ ʟʘʜʘʻʪʴʩʷ ʚʨʫʯʥʫ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʜʦʚʞʠʥʠ ʜʨʦʪʫ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʘ ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʘ ʙʣʦʢ ʦʙʨʦʙʢʠ ʥʘʜʭʦʜʷʪʴ 

ʩʠʥʭʨʦʽʤʧʫʣʴʩʠ. ʉʚʽʪʦʚʽ ʽʤʧʫʣʴʩʠ ʯʝʨʝʟ ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʧʦʨʪʠ 

ʨʦʟʛʘʣʫʞʫʚʘʯʘ ʧʦʜʘʶʪʴʩʷ ʥʘ ʢʘʙʝʣʴ, ʣʘʟʝʨ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯ ʟôʻʜʥʫʶʪʴʩʷ 

ʯʝʨʝʟ ʚʭʽʜʥʽ ʧʦʨʪʠ, ʢʘʙʝʣʴ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʚʠʭʽʜʥʦʛʦ 

ʧʦʨʪʫ [20].  

ɿʚʦʨʦʪʥʽʡ ʩʠʛʥʘʣ, ʧʨʠʡʤʘʻʪʴʩʷ ʬʦʪʦʧʨʠʡʤʘʯʝʤ ʧʝʨʝʪʚʦʨʶʶʯʦʛʦ 

ʧʨʠʩʪʨʦʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʧʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʚ 

ʝʣʝʢʪʨʠʯʥʽ.  

ʇʝʨʝʜʧʽʜʩʠʣʶʚʘʯ ʤʦʥʪʫʻʪʴʩʷ ʨʘʟʦʤ ʟ ʬʦʪʦʧʨʠʡʤʘʯʝʤ, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʩʠʛʥʘʣʫ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ. ʉʠʛʥʘʣ ʧʦʪʨʘʧʣʷʻ ʚ ʙʣʦʢ ʦʙʨʦʙʢʠ, ʜʝ 

ʝʣʝʢʪʨʦʩʠʛʥʘʣ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʩʪʚʦʨʶʻʪʴʩʷ ʨʝʬʣʝʢʪʦʛʨʘʤʘ, ʷʢʘ ʪʝʞ 

ʦʙʨʦʙʣʷʻʪʴʩʷ  ʪʘ  ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ. ʈʝʬʣʝʢʪʦʛʨʘʤʘ ʧʦʪʨʘʧʣʷʻ ʥʘ 

ʜʠʩʧʣʝʡ, ʧʽʩʣʷ ʯʦʛʦ ʥʘ ʥʴʦʤʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʰʫʤʽʚ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʜʽʘʧʘʟʦʥʫ, ʚ ʙʣʦʮʽ ʦʙʨʦʙʢʠ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʘʥʥʽ ʙʘʛʘʪʴʦʭ ʚʽʜʙʠʪʠʭ ʩʠʛʥʘʣʽʚ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʨʝʬʣʝʢʪʦʤʝʪʨʫ. ʇʨʠʩʪʨʽʡ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʜʨʦʪʫ. ʃʘʟʝʨ 

ʩʪʚʦʨʶʻ ʢʦʨʦʪʢʽ ʽʤʧʫʣʴʩʠ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʧʦ ʜʨʦʪʫ, ʷʢʱʦ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʩʠʛʥʘʣʫ ʩʪʚʦʨʶʻʪʴʩʷ  ʧʝʨʝʰʢʦʜʘ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʙʠʪʪʷ ʩʠʛʥʘʣʫ, ʷʢʝ 

ʧʨʠʣʘʜ ʬʽʢʩʫʻ ʪʘ ʚʠʤʽʨʶʻ ʧʘʨʘʤʝʪʨʠ (ʧʦʨʽʚʥʷʥʥʷ ʢʽʥʮʝʚʠʭ ʪʘ ʧʦʯʘʪʢʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʩʠʛʥʘʣʫ). ʇʨʦʛʨʘʤʠ ʘʥʘʣʽʟʫʶʪʴ ʜʘʥʽ, 

ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʩʪʘʥʴ ʜʦ ʧʝʨʝʰʢʦʜʠ ʪʘ ʾʾ ʭʘʨʘʢʪʝʨ ʪʘ ʚʽʜʧʨʘʚʣʷʶʪʴ ʾʭ ʥʘ 

ʜʠʩʧʣʝʡ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʙʘʯʠʪʴ ʚʩʽ ʧʦʢʘʟʥʠʢʠ.  
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ʈʠʩʫʥʦʢ 2.2 - ʈʦʙʦʪʘ ʨʝʬʣʝʢʪʦʤʝʪʨʫ 

ʌʫʥʢʮʽʾ ʨʝʬʣʝʢʪʦʤʝʪʨʫ [20]:  

- ʚʠʷʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ ʢʘʙʝʣʶ;  

- ʚʠʷʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʫʰʢʦʜʞʝʥʴ (ʦʙʨʠʚʠ, ʢʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ ʪʘ ʽʥʰʝ); 

- ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʫʢʦʨʦʯʝʥʥʷ; 

- ʚʠʷʚʣʝʥʥʷ ʧʣʘʚʘʶʯʠʭ ʜʝʬʝʢʪʽʚ; 

- ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʚʽʜʚʦʜʽ. 

ʈʝʬʣʝʢʪʦʤʝʪʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʪʘ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʣʽʥʽʡ ʟʚôʷʟʢʫ, ʩʠʣʦʚʠʭ ʜʨʦʪʽʚ, ʜʨʦʪʽʚ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʷ, ʚ ʩʠʩʪʝʤʘʭ 

ʟʚôʷʟʢʫ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ.  

ʇʨʠ ʚʠʙʦʨʽ ʨʝʬʣʝʢʪʦʤʝʪʨʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ [20]: 

- ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ (ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ); 

- ʧʘʨʘʤʝʪʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʜʝ ʧʨʠʣʘʜ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ); 

- ʧʘʨʘʤʝʪʨʠ ʤʝʨʪʚʠʭ ʟʦʥ ʚʽʜʥʦʩʥʦ ʟʛʘʩʘʶʯʠʭ ʪʘ ʚʽʜʙʠʪʠʭ ʩʠʛʥʘʣʽʚ (ʯʠʤ ʾʭ 

ʤʝʥʰʝ, ʪʠʤ ʙʽʣʴʰ ʪʦʯʥʘ ʨʝʬʣʝʢʪʦʛʨʘʤʘ);  

- ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʜʦʚʞʠʥ ʭʚʠʣʴ ʧʨʠʩʪʨʦʶ (ʯʠʤ ʾʭ ʙʽʣʴʰʝ, ʪʠʤ ʙʽʣʴʰ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʠʣʘʜ); 

- ʜʘʣʴʥʽʩʪʴ ʩʚʽʪʣʦʚʠʭ ʽʤʧʫʣʴʩʽʚ; 

- ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʩʪʨʦʶ. 
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ɯʤʧʫʣʴʩʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʜʨʦʪʦʚʦʾ ʣʽʥʽʾ ʧʦ 

ʚʜ̔ʙʠʪʦʤʫ ʽʤʧʫʣʴʩʥʦʤʫ ʩʠʛʥʘʣʫ, ʚ ʣʽʥʽʶ ʥʘʜʩʠʣʘʻʪʴʩʷ ʩʝʨʽʷ ʝʣʝʢʪʨʠʯʥʠʭ 

ʽʤʧʫʣʴʩʽʚ, ʘ ʥʘ ʦʩʮʠʣʦʛʨʘʤʽ ʚʽʜʙʠʪʪʷ  ʚʠʜʥʦ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʜʨʦʪʫ [22].  

ʅʘ ʨʠʩʫʥʢʫ 2.3ʘ ʪʘ 2.3ʙ  ʧʦʢʘʟʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʧʫʣʴʩʥʦʛʦ ʤʝʪʦʜʫ ʚ 

ʧʨʦʚʽʜʥʠʢʫ. 

 

ʈʠʩʫʥʦʢ 2.3ʘ - ɺʽʜʙʠʪʪʷ ʩʠʛʥʘʣʫ ʚ ʧʨʦʚʽʜʥʠʢʫ ʧʨʠ ʽʤʧʫʣʴʩʥʦʤʫ ʤʝʪʦʜʽ 

 

ʈʠʩʫʥʦʢ 2.3ʙ ï ʄʦʜʝʣʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ ʚ ʨʦʟʪʠʥʽ: R- ʨʦʟʧʦʜʽʣʝʥʠʡ 

ʦʧʽʨ; L-ʨʦʟʧʦʜʽʣʝʥʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ; G-ʧʨʦʚʽʜʥʽʩʪʴ ʽʟʦʣʷʮʽʾ; C- 

ʤʽʞʧʨʦʚʽʜʥʠʢʦʚʘ ʻʤʥʽʩʪʴ 

ʆʤʽʯʥʠʡ ʦʧʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ R ʪʘ G, ʘ ʭʚʠʣʴʦʚʠʡ Z ʧʨʦʚʽʜʥʠʢʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ L ʪʘ C [23]. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʭʚʠʣʴʦʚʦʛʦ ʦʧʦʨʫ ʧʨʦʚʽʜʥʠʢʘ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ:  

,
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ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ: 
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=                                              (1.3) 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʢʦʝʬʽʮʽʻʥʪʫ ʚʽʜʙʠʪʪʷ ʟʘʩʪʦʩʦʚʫʻʤʦ ʬʦʨʤʫʣʫ: 
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                                    (1.4) 

ʜʝ r - ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ;sU - ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ;RU - ʚʽʜʙʠʪʠʡ ʩʠʛʥʘʣ;1Z - 

ʭʚʠʣʴʦʚʠʡ ʦʧʽʨ ʧʝʨʰʦʛʦ ʧʨʦʚʽʜʥʠʢʘ; 2Z - ʭʚʠʣʴʦʚʠʡ ʦʧʽʨ ʜʨʫʛʦʛʦ ʧʨʦʚʽʜʥʠʢʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ ʧʨʠ ʧʘʨʘʣʝʣʴʥʠʭ ʥʝʧʦʣʘʜʢʘʭ: 

100
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r

R Z

- Ö
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+
                                          (1.5) 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ ʧʨʠ  ʧʦʟʜʦʚʞʥʽʭ ʥʝʧʦʣʘʜʢʘʭ: 

100
,%
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R
r

Z R

Ö
=

+
                                           (1.6) 

ʐʚʠʜʢʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʦʚʠʥʽ 

ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ, ʘʣʝ ʜʣʷ ʜʨʦʪʽʚ ʟ 

ʤʘʣʝʥʴʢʠʤʠ ʜʽʘʤʝʪʨʘʤʠ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʜʠʩʧʝʨʩʽʶ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʩʪʘʥʽ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʣʦʚʠʥʘ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ, ʢʦʥʩʪʨʫʢʮʽʾ ʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʩʪʘʣʦʾ ‐ ʪʘ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ ὧ. ʎʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʽ ʫ 

ʬʦʨʤʫʣʽ [23]: 

,
c

v
rele

= ʤ/ʤʢʩ                                     (1.7) 

ʜʝ ‐- ʜʽʝʣʝʢʪʨʠʯʥʘ ʩʪʘʣʘ; ὧ ï ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ. 

ɺʽʜʩʪʘʥʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

,
2x

v
l t=  ʤ                                                 (1.8) 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (L Rw ² )  ʟʘʛʘʩʘʥʥʷ ʧʨʠ 

ʽʤʧʫʣʴʩʥʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ: 

,
2x

v
l t=  ʅʧ/ʢʤ                                          (1.9)  

ɼʣʷ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ (L Rw ² ) ʢʦʤʧʦʥʝʥʪʫ ʽʤʧʫʣʴʩʫ: 

,
2 2

R GZ

z
a= +  ʅʧ/ʢʤ                                (1.10) 
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ʂʨʘʡʥʽʡ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʽʤʧʫʣʴʩʥʦʛʦ ʤʝʪʦʜʫ ʚ ʥʝʧʫʧʽʥʽʟʦʚʘʥʦʤʫ 

ʜʨʦʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʘʤʝʪʨʫ ʞʠʣ. 

ɼʠʩʧʝʨʩʽʷ ʚ ʣʽʥʽʷʭ ʟʚôʷʟʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʪʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʷʢ 

ʟʘʣʝʞʥʘ ʚʽʜ ʜʦʚʞʠʥʠ ʟʤʽʥ 
2

v
, ʮʝ ʧʦʢʘʟʫʻ, ʱʦ ʢʦʥʪʨʦʣʴʥʠʡ ʽʤʧʫʣʴʩ ʧʨʠ 

ʧʝʨʝʤʽʱʝʥʥʽ ʧʦ ʜʨʦʪʫ ʟʤʽʥʶʻ ʩʚʦʶ ʰʚʠʜʢʽʩʪʴ [23]. 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ. ɹʫʜʴ-ʷʢʘ ʟʤʽʥʘ ʚ ʦʜʥʦʨʽʜʥʽʡ ʩʪʨʫʢʪʫʨʽ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʽʥʠ ʽʥʜʫʢʪʠʚʥʦʩʪʽ (ʻʤʥʦʩʪʽ) ʪʘ ʧʨʦʚʽʜʥʦʩʪʽ ʽʟʦʣʷʮʽʾ ʚ ʮʽʡ ʪʦʯʮʽ, ʷʢʘ 

ʚʽʜʙʠʚʘʻ ʯʘʩʪʠʥʫ ʚʭʽʜʥʦʛʦ ʽʤʧʫʣʴʩʫ ʥʘʟʘʜ. ʗʢʱʦ ʚʽʜʙʠʪʦ ʣʠʰʝ ʯʘʩʪʠʥʫ 

ʽʤʧʫʣʴʩʫ, ʪʦʜʽ ʩʠʛʥʘʣ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʨʫʭʘʻʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʾ ʪʦʯʢʠ ʚʽʜʙʠʪʪʷ 

ʪʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʨʠʣʘʜʫ. ʏʘʩʪʠʥʘ ʚʽʜʙʠʪʦʾ ʽʤʧʫʣʴʩʥʦʾ ʥʘʧʨʫʛʠ  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ [23]. 

ʌʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʧʘʨʘʣʝʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ: 

,
2

f
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r
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 %                                         (1.11) 

ʜʝ r - ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ; 
f

R - ʦʧʽʨ ʧʦʰʢʦʜʞʝʥʥʷ; Z - ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ 

ʽʤʧʝʜʘʥʩ ʢʘʙʝʣʶ. 

ʇʨʠ ʧʘʨʘʣʝʣʴʥʠʭ ʥʝʦʜʥʦʨʽʜʥʦʩʪʷʭ, ʚʽʜʙʠʪʽ ʽʤʧʫʣʴʩʠ ʟʤʽʥʶʶʪʴ 

ʧʦʣʷʨʥʽʩʪʴ.  

ʇʨʠ ʟʣʘʤʘʭ, ʧʦʩʣʽʜʦʚʥʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ ʘʙʦ ʧʦʤʠʣʢʘʭ ʬʽʢʩʫʚʘʥʥʷ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ (1.12): 

,
2

f

f

R
r

Z R
=

+
 %                                        (1.12) 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʥʪʨʦʣʴʥʠʡ ʽʤʧʫʣʴʩ ʧʦʣʷʨʥʽʩʪʴ ʥʝ ʟʤʽʥʶʻ.  

ʂʦʥʪʨʦʣʴʥʠʡ ʽʤʧʫʣʴʩ ʧʦʜʘʥʠʡ ʚ ʜʨʽʪ, ʧʨʦʭʦʜʠʪʴ ʜʦ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʟ 

ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ (ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʨʦʪʽʚ ʰʚʠʜʢʽʩʪʴ 

ʨʽʟʥʘ), ʪʘ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʽʜʙʠʪʠʡ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʦʢ. ʗʢʱʦ 

ʚʽʜʦʤʠʡ  ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʽʤʧʫʣʴʩʫ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʩʪʘʥʴ ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ. 
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   ,
2x

v
l t=  ʤ                                             (1.13) 

ʜʝ xl - ʚʽʜʩʪʘʥʴ ʚʽʜʤʦʚʠ; t - ʯʘʩ (ʚ ʤʽʢʨʦʩʝʢʫʥʜʘʭ); 
2

v
 - ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ.  

ʏʘʩ ʤʽʞ ʧʝʨʝʜʥʽʤʠ ʬʨʦʥʪʘʤʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʽʤʧʫʣʴʩʫ ʪʘ ʚʽʜʙʠʪʦʛʦ 

ʽʤʧʫʣʴʩʫ  ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ. ɺ ʜʦʚʛʠʭ ʜʨʦʪʘʭ ʢʦʥʪʨʦʣʴʥʠʡ ʽʤʧʫʣʴʩ 

ʤʦʞʝ ʟʛʣʘʜʞʫʻʪʴʩʷ ʯʝʨʝʟ ʟʘʛʘʩʘʥʥʷ ʪʘʢ, ʱʦ ʡʦʛʦ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʡʦʛʦ ʧʦʨʽʚʥʶʶʪʴ ʟ ʽʥʰʠʤʠ ʞʠʣʘʤʠ, ʷʢʱʦ ʪʘʢʽ ʻ . 

2.1 ʄʝʪʦʜʠ ʪʘ ʧʨʠʣʘʜʠ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʣʽʥʽʡ ʟʚôʷʟʢʫ 

ʊʝʩʪʫʚʘʥʥʷ ʣʽʥʽʡ ʟʚôʷʟʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʣʘʜʽʚ. ɯʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʫ: ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʽ 

ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʪʝʩʪʫʚʘʥʥʷ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʪʘ ʚʪʦʨʠʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʣʽʥʽʾ ʪʘ ʧʨʦʚʦʜʠʪʴʩʷ 

ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ [20]:  

1)  ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʜʘʶʯʦʾ ʭʚʠʣʽ; 

2) ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʙʠʪʦʾ ʭʚʠʣʽ (ʤʝʪʦʜ ʨʝʬʣʝʢʪʦʤʝʪʨʽʾ). 

ʎʽ ʤʝʪʦʜʠ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ (ʯʘʩʪʽʰʝ ʽʥʰʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʩʪʦʚʠʡ ʤʝʪʦʜ) ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʭʚʠʣʽ. 

ʄʝʪʦʜ ʧʦʨʽʚʥʷʥʥʷ ʻ ʜʫʞʝ ʪʦʯʥʠʤ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʠʤʽʨʶʚʘʥʠʭ 

ʟʥʘʯʝʥʴ. 

ʂʦʥʮʝʧʮʽʷ ʪʝʩʪʫʚʘʥʥʷ ʤʝʨʝʞ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʟʘʻʤʦʜʽʶ ʚʽʜʢʨʠʪʠʭ 

ʩʠʩʪʝʤ  

OSI, ʷʢʘ ʧʦʜʽʣʷʻ ʧʨʠʣʘʜʠ ʪʝʩʪʫʚʘʥʥʷ ʤʝʨʝʞ ʟʚôʷʟʢʫ ʥʘ [20]: 

1) 1-ʡ ʨʽʚʝʥʴ - ʘʥʘʣʽʟʘʪʦʨʠ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ (ʤʫʣʴʪʠʤʝʪʨʠ, ʢʘʙʝʣʴʥʽ 

ʪʝʩʪʝʨʠ, ʨʝʬʣʝʢʪʦʤʝʪʨʠ ʜʣʷ ʤʝʪʘʣʽʯʥʠʭ ʪʘ ʦʧʪʠʯʥʠʭ ʜʨʦʪʽʚ, 

ʘʥʘʣʽʟʘʪʦʨʠ ʩʧʝʢʪʨʘ); 

2) ɿ 2-ʛʦ ʧʦ 7-ʡ - ʘʥʘʣʽʟʘʪʦʨʠ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ  (ʢʠʰʝʥʴʢʦʚʽ ʪʝʩʪʝʨʠ, 

ʘʥʘʣʽʟʘʪʦʨʠ ʧʨʦʪʦʢʦʣʽʚ, ʧʘʢʝʪʠ ʧʨʦʛʨʘʤ). 
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ɸʥʘʣʽʟʘʪʦʨʠ ʜʨʫʛʦʛʦ-ʩʴʦʤʦʛʦ ʨʽʚʥʽʚ ʚʠʤʽʨʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʮʠʢʣʽʚ ʪʘ 

ʧʘʢʝʪʽʚ, ʧʝʨʝʚʽʨʷʶʪʴ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʪʘ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʊʝʩʪʫʚʘʥʥʷ ʜʨʦʪʦʚʠʭ ʣʽʥʽʡ ʟʚôʷʟʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ  ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʟʘʪʦʨʽʚ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ. ʎʽ ʧʨʠʣʘʜʠ ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʟʚôʷʟʢʫ, ʦʧʽʨ, ʟʘʛʘʩʘʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ, ʘ ʪʘʢʦʞ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʘʥ ʜʨʦʪʦʚʦʾ ʣʽʥʽʾ ( ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʜʨʦʪʫ, ʤʽʩʮʝ ʧʦʰʢʦʜʞʝʥʥʷ 

ʣʽʥʽʾ ʪʘ ʽʥʰʝ) [20]. 

ɺʠʤʽʨʶʚʘʯʽ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʴ ʪʘ 

ʫʩʫʥʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʚ ʩʠʩʪʝʤʘʭ ʟ ʤʝʪʘʣʽʯʥʠʤʠ ʜʨʦʪʘʤʠ, ʚʠʤʽʨʶʚʘʥʥʷ 

ʟʘʛʘʩʘʥʴ, ʛʘʨʤʦʥʽʯʥʠʭ ʟʘʚʘʜ (ʰʫʤʽʚ). 

ʄʫʣʴʪʠʤʝʪʨʠ ʚʠʤʽʨʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʣʽʥʽʾ ʟʚôʷʟʢʫ ʧʦ ʧʦʩʪʽʡʥʦʤʫ ʪʘ 

ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ, ʘ ʤʦʩʪʠ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʙʽʣʴʰ ʪʦʯʥʦ ʧʝʨʚʠʥʥʽ 

ʧʘʨʘʤʝʪʨʠ ʣʽʥʽʡ. ʉʝʣʝʢʪʠʚʥʽ ʚʠʤʽʨʶʚʘʯʽ ʟʜʘʪʥʽ ʦʮʽʥʶʚʘʪʠ ʥʠʟʴʢʽ ʨʽʚʥʽ 

ʩʠʛʥʘʣʽʚ ʪʘ ʪʝʩʪʫʚʘʪʠ ʧʨʘʮʶʶʯʽ ʩʠʩʪʝʤʠ [20].  

ʈʝʬʣʝʢʪʦʤʝʪʨʠ ʜʦʟʚʦʣʷʶʪʴ ʪʝʩʪʫʚʘʪʠ ʚ ʯʘʩʦʚʽʡ ʘʙʦ ʯʘʩʪʦʪʥʽʡ ʦʙʣʘʩʪʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʚʠʪʦʾ ʧʘʨʠ, ʚʠʟʥʘʯʘʪʠ ʧʨʠʯʠʥʠ ʧʦʰʢʦʜʞʝʥʴ, ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ 

ʪʘ ʾʭ ʧʦʣʦʞʝʥʥʷ.  

2.1.2  ʊʠʧʠ ʧʦʰʢʦʜʞʝʥʴ  

ɯʤʧʫʣʴʩʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʚʠʜʽʚ ʧʦʰʢʦʜʞʝʥʴ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʟʤʽʥʫ ʦʜʥʦʨʽʜʥʦʩʪʽ ʢʘʙʝʣʶ, ʙʫʜʴ-ʷʢʘ ʚʽʜʤʦʚʘ ʚ ʩʠʣʦʚʦʤʫ 

ʢʘʙʝʣʽ, ʧʝʨʝʭʨʝʩʥʘ ʧʝʨʝʰʢʦʜʘ ʥʘ ʜʨʦʪʽ, ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʚʽʜʥʠʢʘ ʘʙʦ 

ʧʦʤʠʣʢʘ ʧʝʨʝʜʘʯʽ, ʚʠʟʠʚʘʻ ʟʤʽʥʫ ʽʤʧʝʜʘʥʩʫ Z [22]. 

ɯʤʧʝʜʘʥʩ - ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ, ʧʦʚʥʠʡ ʦʧʽʨ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʢʦʣʘ ʟ ʘʢʪʠʚʥʠʤ ʽ ʨʝʘʢʪʠʚʥʠʤ ʦʧʦʨʦʤ [24]. 

,Z R jX= +                                                 (1.14) 

ʜʝj- ʤʽʥʽʤʘʣʴʥʘ ʦʜʠʥʠʮʷ ʚ ʫʷʚʣʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ 2( 1)j =-, X-

ʨʝʘʢʪʠʚʥʘ ʩʢʣʘʜʦʚʘ, ʱʦ ʪʝʦʨʝʪʠʯʥʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ:  
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1
2 ,

2
X fL

fC
p

p
= -                                                 (1.15) 

ʜʝ f - ʯʘʩʪʦʪʘ ʩʠʥʫʩʦʾʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ (ɻʝʨʮ); L- ʚʧʣʠʚ ʽʥʜʫʢʪʠʚʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʦʧʦʨʫ(ɻʝʥʨʽ), 
1

C
-  ʚʧʣʠʚ ʻʤʥʽʩʥʦʾ ʩʢʣʘʜʦʚʦʾ (1ʌʘʨʘʜ-).  

ʂʦʣʠ 0X>  ʧʝʨʝʚʘʞʘʻ ʚʧʣʠʚ ʻʤʥʽʩʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʘ ʢʦʣʠ 0X<  

ʧʝʨʝʚʘʞʘʻ ʻʤʥʽʩʪʴ. 

1. ʇʘʨʘʣʝʣʴʥʝ ʧʦʰʢʦʜʞʝʥʥʷ (ʢʦʨʦʪʢʽ ʟʘʤʠʢʘʥʥʷ) ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

100%,r=  ʚʽʜʦʙʨʘʞʝʥʥʷ ʟ ʪʽʻʶ ʞ ʘʤʧʣʽʪʫʜʦʶ, ʘʣʝ ʟ ʧʨʦʪʠʣʝʞʥʦʶ ʬʘʟʦʶ. ʅʘ 

ʨʠʩʫʥʢʫ 2.4 ʟʦʙʨʘʞʝʥʦ  ʧʘʨʘʣʝʣʴʥʝ ʧʦʰʢʦʜʞʝʥʥʷ [25]. 

 

ʈʠʩʫʥʦʢ 2.4 ï ʘ) ʨʝʬʣʝʢʪʦʛʨʘʤʘ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ; ʙ) ʧʘʨʘʣʝʣʴʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ 

2. ʇʦʩʣʽʜʦʚʥʝ ʧʦʰʢʦʜʞʝʥʥʷ (ʧʦʚʥʽ ʘʙʦ ʯʘʩʪʢʦʚʽ ʦʙʨʠʚʠ) ʙʽʣʴʰʽʩʪʴ 

ʦʧʦʨʫ  ʥʝʩʢʽʥʯʝʥʥʦʾ ʚʝʣʠʯʠʥʠ, ʫʩʽ ʚʭʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʧʨʫʛʠ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʝʥʽ ʟ ʪʽʻʶ ʞ ʘʤʧʣʽʪʫʜʦʶ ʪʘ ʬʘʟʦʶ [25]. 
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ʈʠʩʫʥʦʢ 2.5 ï ʘ) ʨʝʬʣʝʢʪʦʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ; ʙ) ʧʦʩʣʽʜʦʚʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ   

3. ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ʽʤʧʝʜʘʥʩʫ  ʚʠʥʠʢʘʶʪʴ ʷʢʱʦ ʜʚʽ ʜʽʣʷʥʢʠ ʢʘʙʝʣʶ ʟ 

ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽʤʧʝʜʘʥʩʫ ʟôʻʜʥʘʥʽ ʨʘʟʦʤ. ʅʝʦʜʥʦʨʽʜʥʦʩʪʽ 

ʚʠʟʠʚʘʶʪʴ ʯʘʩʪʢʦʚʝ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʧʝʨʝʜʘʥʠʡ ʩʠʛʥʘʣ ʥʝ ʧʝʨʝʨʠʚʘʻʪʴʩʷ, ʻ 

ʢʨʠʪʠʯʥʠʤʠ ʚ ʜʨʦʪʘʭ ʽʤʧʫʣʴʩʥʠʭ ʩʠʩʪʝʤ [25].  

 

ʈʠʩʫʥʦʢ 2.6 ï ʘ) ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʽʤʧʝʜʘʥʩʫ; ʙ) ʨʝʬʣʝʢʪʦʛʨʘʤʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʽʤʧʝʜʘʥʩʫ ʟ ʙʣʠʞʥʴʦʛʦ ʢʽʥʮʷ; ʚ) ʨʝʬʣʝʢʪʦʛʨʘʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʽʤʧʝʜʘʥʩʫ ʟ 

ʜʘʣʴʥʴʦʛʦ ʢʽʥʮʷ  

ʗʢʱʦ ʜʨʽʪ ʦʜʥʦʨʽʜʥʠʡ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʽʜʤʦʚʠ, 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʯʝʨʝʟ ʚʽʜʤʦʚʫ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ, ʷʢʱʦ ʦʧʽʨ ʙʽʣʴʰʝ 
1

10
Z . 

ʇʝʨʝʭʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʽʤʧʝʜʘʥʩʫ ʚʽʜ 50 ʜʦ 100 ʆʤ, ʧʦʢʘʟʘʥʦ ʷʢ 

ʧʦʟʠʪʠʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ. 

4. ʅʝʩʧʨʘʚʥʽʩʪʴ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʘʨʘʟʠʪʥʠʡ ʟʚ'ʷʟʦʢ ʥʝ ʩʢʣʘʜʥʦ ʚʠʟʥʘʯʠʪʠ. 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʘʨʘʟʠʪʥʦʛʦ ʟʚôʷʟʢʫ: ʨʝʘʣʴʥʽ, ʤʥʠʤʽ, 

ʩʢʣʘʜʥʽ. ɼʝʷʢʽ ʪʠʧʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʚ ʜʨʦʪʘʭ, ʷʢ 

ʦʤʽʯʥʘ, ʽʥʜʫʢʪʠʚʥʘ, ʻʤʥʽʩʥʘ. ɼʣʷ ʦʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʦʧʽʨ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʝ 1 

ʢʆʤ. ɯʤʧʫʣʴʩʥʠʡ ʪʠʧ ʧʦʢʘʟʫʻ ʚʽʜʩʪʘʥʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ [25].  
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ʈʠʩʫʥʦʢ 2.7 ʧʦʢʘʟʫʻ ʦʙʫʤʦʚʣʝʥʠʡ ʧʘʨʘʟʠʪʥʠʡ ʟʚ'ʷʟʦʢ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ 

ʨʝʬʣʝʢʪʦʛʨʘʤʫ ʧʦʰʢʦʜʞʝʥʥʷ.   

 

ʈʠʩʫʥʦʢ 2.7 - ʘ) ʧʘʨʘʟʠʪʥʠʡ ʟʚ'ʷʟʦʢ ʥʝʩʧʨʘʚʥʦʩʪʽ: G- ʽʤʧʫʣʴʩʥʠʡ ʛʝʥʝʨʘʪʦʨ, 

E- ʦʪʨʠʤʫʚʘʯ; ʙ) ʨʝʬʣʝʢʪʦʛʨʘʤʘ ʧʦʰʢʦʜʞʝʥʥʷ 

ʈʠʩʫʥʦʢ 2.7 ʙ) ʧʦʢʘʟʫʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʥʝ ʻ ʤʝʪʦʜʦʤ 

ʚʽʜʦʙʨʘʞʝʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʽʤʧʫʣʴʩ ʧʝʨʝʜʘʚʘʯʘ ʙʫʣʦ ʚʽʜʦʙʨʘʞʝʥʦ 

ʥʘ ʜʘʣʴʥʴʦʤʫ ʢʽʥʮʽ ʜʨʦʪʫ, ʚʽʥ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʛʝʥʝʨʘʪʦʨʘ, ʯʘʩʪʠʥʘ ʽʤʧʫʣʴʩʫ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʯʝʨʝʟ ʧʘʨʘʟʠʪʥʠʡ ʟʚ'ʷʟʦʢ ʜʦ ʧʦʯʘʪʢʫ ʜʨʦʪʫ ʪʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 

ʜʠʩʧʣʝʾ [25]. 

2.2 ʇʦʙʫʜʦʚʘ ʢʘʥʘʣʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʜʘʪʯʠʢʽʚ  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʚ çʨʦʟʫʤʥʦʤʫ ʜʦʤʽè ʜʫʞʝ 

ʚʘʞʣʠʚʠʤ ʧʫʥʢʪʦʤ ʻ ʚʠʙʽʨ ʷʢʽʩʥʠʭ ʜʘʪʯʠʢʽʚ ʢʦʥʪʨʦʣʶ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʶʚʘʥʥʷ,  

ʚʝʥʪʠʣʷʮʽʾ, ʧʨʠʣʘʜʠ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʧʦʚʽʪʨʷ, ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʽʥʰʝ. 

ɺʩʽ ʮʽ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʢʦʥʪʨʦʣʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʫʩʽʤʘ ʧʨʠʣʘʜʘʤʠ ʪʘ ʾʭ  

ʧʘʨʘʤʝʪʨʘʤʠ ʟ ʩʤʘʨʪʬʦʥʫ ʘʙʦ ʢʦʤʧôʶʪʝʨʘ. ʄʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʙʘʞʘʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʦʞʥʽʡ ʢʽʤʥʘʪʽ ʦʢʨʝʤʦ, ʚʢʣʶʯʘʪʠ ʦʧʘʣʝʥʥʷ ʟʘ ʢʽʣʴʢʘ ʛʦʜʠʥ ʜʦ 

ʧʦʚʝʨʥʝʥʥʷ, ʚʢʣʶʯʠʪʠ ʩʚʽʪʣʦ, ʟʘʢʨʠʪʠ ʘʙʦ ʚʽʜʢʨʠʪʠ ʞʘʣʶʟʽ, ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ 

ʜʦʤʦʤ ʚ ʤʦʤʝʥʪ ʚʽʜʩʫʪʥʦʩʪʽ, ʪʘʢʦʞ ʩʠʩʪʝʤʘ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʜʦʟʚʦʣʷʻ 
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ʟʘʦʱʘʜʞʫʚʘʪʠ ʪʝʧʣʦ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ (ʧʨʘʮʶʶʪʴ ʣʠʰʝ ʪʽ ʧʨʠʩʪʨʦʾ, ʱʦ 

ʧʦʪʨʽʙʥʽ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʽʥʰʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʝʞʠʤʽ ʦʯʽʢʫʚʘʥʥʽ) [26].   

ʉʠʩʪʝʤʘ ʦʙôʻʜʥʫʻ ʚ ʩʝʙʝ ʦʢʨʝʤʽ ʧʽʜʩʠʩʪʝʤʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ 

ʬʫʥʢʮʽʾ: ʢʣʤ̔ʘʪ-ʢʦʥʪʨʦʣʴ, ʦʩʚʽʪʣʝʥʥʷ, ʧʦʞʘʨʥʘ ʙʝʟʧʝʢʘ, ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʪʘ ʽʥʰʝ.  

ʉʠʩʪʝʤʘ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ [27]:  

1) ʚʝʨʭʥʴʦ,ʾ  ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʮʝʥʪʨʘʣʴʥʠʡ ʢʦʥʪʨʦʣʝʨ, ʷʢʠʡ  ʦʙʨʦʙʣʶ̒  

ʩʠʛʥʘʣʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʧʨʠʣʘʜʽʚ ʪʘ ʚʠʨʦʙʣʷʻ ʢʝʨʫʶʯʽ ʩʠʛʥʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʟʘʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʘʨʘʤʝʪʨʽʚ;  

2)  ʥʠʞʥʴʦʾ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʘʪʯʠʢʠ ʽ ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʬʽʨʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ 

ʛʨʫʧʠ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ (ʨʠʩ.2.8): ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʴ, 

ʦʩʚʽʪʣʝʥʥʷ, ʙʝʟʧʝʢʘ ʪʘ ʢʝʨʫʚʘʥʥʷ. 

ɺʘʨʽʘʥʪʽʚ ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʠʥʢʫ ʜʫʞʝ ʙʘʛʘʪʦ, ʢʦʞʥʘ ʯʘʩʪʠʥʘ ʩʪʨʫʢʪʫʨʠ 

ʩʢʣʘʜʘʻ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʟʘʙʘʛʘʥʢʠ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

 

ʈʠʩʫʥʦʢ 2.8 - ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʩʠʩʪʝʤʠ, ʧʨʠʣʘʜʠ 

ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʪʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʩʠʩʪʝʤʽ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè.  
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2.2.1 ɺʠʙʽʨ ʜʘʪʯʠʢʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʫʥʢʮʽʡ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʢʝʨʫʚʘʪʠ ʤʽʢʨʦʢʣʽʤʘʪʦʤ (ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʥʜʠʮʽʶʚʘʥʥʷ, ʟʚʦʣʦʞʝʥʥʷ, 

ʚʝʥʪʠʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ).  

ʂʨʽʤ ʢʝʨʫʚʘʥʥʷ ʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʽ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʚ ʜʘʥʽʡ 

ʨʦʙʦʪʽ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʨʽʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʠʩʢʫ ʟʘ ʤʝʞʘʤʠ 

ʙʫʜʠʥʢʫ. 

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ Xiaomi temperature sensor ʟʙʠʨʘʻ 

ʧʦʢʘʟʥʠʢʠ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʽʪʨʷ ʪʘ ʟʚʽʨʷʻ ʾʭ ʽʟ ʟʘʜʘʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʧʘʨʘʤʝʪʨʘʤʠ,  ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʚʢʣʶʯʠʪʠ ʢʦʥʜʠʮʽʦʥʝʨ, ʢʦʣʠ ʩʪʘʣʦ 

ʩʧʝʢʦʪʥʦ, ʘ ʷʢʱʦ ʧʦʚʽʪʨʷ ʟʘʥʘʜʪʦ ʩʫʭʝ - ʚʚʽʤʢʥʫʪʠ  ʟʚʦʣʦʞʫʚʘʯ [28]. 

ɼʘʪʯʠʢ ʚ ʩʝʨʝʜʠʥʽ ʧʨʠʩʪʨʦʶ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,3ᴈ, ʘ ʚʦʣʦʛʦʩʪʽ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 3%. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 2.1. 

 

 

ʈʠʩʫʥʦʢ 2.9 - ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ Xiaomi temperature sensor 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʮʝʥʘʨʽʾʚ  ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ  ʪʘ ʚʦʣʦʛʦʩʪʽ Xiaomi ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ [28]: 

1) ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʱʝ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ; 

2) ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʱʝ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ; 

3) ʷʢʱʦ ʚʦʣʦʛʽʩʪʴ ʚʠʱʝ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ; 

4) ʷʢʱʦ ʚʦʣʦʛʽʩʪʴ ʚʠʱʝ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ. 
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ʊʘʙʣʠʮʷ 2.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ Xiaomi temperature sensor [28] 

 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʚ ʧʨʠʤʽʱʝʥʥʽ ʪʘ ʟʘ ʡʦʛʦ 

ʤʝʞʘʤʠ, ʤʦʞʥʘ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʪʯʠʢʠ DHT11 ʪʘ DHT22. ɼʘʪʯʠʢʠ ʙʫʣʠ 

ʦʙʨʘʥʽ ʥʝʚʠʧʘʜʢʦʚʦ, ʘ ʯʝʨʝʟ ʾʭ ʥʝʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʪʘ ʧʦʪʨʽʙʥʽ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʘʥʽ ʜʘʪʯʠʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʨʝʟʠʩʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ, ʱʦ 

ʚʠʛʣʷʜʘ ̒ʷʢ ʜʚʘ ʝʣʝʢʪʨʦʜʠ ʥʘʥʝʩʝʥʽ ʥʘ ʧʽʜʢʣʘʜʢʫ ʪʘ ʚʢʨʠʪʽ ʰʘʨʦʤ ʤʘʪʝʨʽʘʣʫ, 

ʷʢʠʡ ʟʤʽʥʶʻ ʧʨʦʚʽʜʥʽʩʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʦʣʦʛʦʩʪʽ, ʪʘ ʚʦʩʴʤʠ ʙʽʪʥʦʛʦ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ.  

ʊʝʤʧʝʨʘʪʫʨʫ ʚʠʤʽʨʶʻ ʪʝʨʤʽʩʪʦʨ. ʊʝʨʤʽʩʪʦʨ - ʮʝ ʟʤʽʥʥʠʡ ʨʝʟʠʩʪʦʨ, ʷʢʠʡ 

ʟʤʽʥʶʻ ʩʚʽʡ ʦʧʽʨ ʟʽ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʰʣʷʭʦʤ ʩʧʽʢʘʥʥʷ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʢʝʨʘʤʽʢʘ ʘʙʦ ʧʦʣʽʤʝʨʠ), ʜʣʷ ʚʝʣʠʢʠʭ ʟʤʽʥ 

ʦʧʦʨʫ  ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʟʤʽʥʘʭ ʪʝʤʧʝʨʘʪʫʨʠ ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ.2.11). ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʛʥʘʣʽʚ ʪʘ ʚʠʚʝʜʝʥʥ ̫

ʧʦʢʘʟʥʠʢʽʚ ʚ ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪ.̔ ʅʘ ʨʠʩʫʥʢʫ 2.10 ʟʦʙʨʘʞʝʥʠʡ ʧʨʠʩʪʨʽʡ 

DHT11 ʪʘ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ [29]. 

 

ʈʠʩʫʥʦʢ 2.10 - ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ DHT11 

DHT11 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʰʪʠʬʪʽʚ [29]: 
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1)  VCC - ʰʪʠʬʪ ʧʦ ʷʢʦʤʫ ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ (ʚʽʜ 3ɺ ʜʦ 5ɺ);  

2) Data - ʰʪʠʬʪ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʟʘ 

ʧʨʦʪʦʢʦʣʦʤ ʧʦʩʣʽʜʦʚʥʦʾ ʧʝʨʝʜʘʯʽ;  

3)  N/C - ʥʝ ʧʽʜʢʣʶʯʝʥʠʡ; 

4) GND - ʰʪʠʬʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʟʝʤʣʝʥʥʷ. 

 

ʈʠʩʫʥʦʢ 2.11 - DHT11 ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʣʝʢʪʨʦʜʽʚ ʪʘ ʧʽʜʢʣʘʜʢʠ. ʇʨʠ ʟʤʽʥʽ ʚʦʣʦʛʦʩʪʽ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʚʽʜʥʽʩʪʴ ʧʽʜʢʣʘʜʢʠ ʘʙʦ ʦʧʽʨ ʤʽʞ 

ʝʣʝʢʪʨʦʜʘʤ, ʩʘʤʝ ʮʷ ʟʤʽʥʘ ʦʧʦʨʫ ʚʠʟʥʘʯʘʻ ʚʦʣʦʛʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ  DHT11 ʟʘʥʝʩʝʥʽ ʚ ʪʘʙʣʠʮʶ 2.2. 

ʊʘʙʣʠʮʷ 2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ  DHT11[29] 

 

ʏʘʩ ʟʯʠʪʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 1 ʩ. ʻ ʙʽʣʴʰ ʥʽʞ ʜʦʩʪʘʪʥʽʤ, ʪʘʢ ʷʢ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʤʽʱʝʥʥʽ ʥʝ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʤʠʪʪʻʚʦ. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ DHT11 ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʘʪʯʠʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʘʣʝ ʥʘ ʚʫʣʠʮʽ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʤʦʞʥʘ, ʪʦʤʫ ʱʦ, ʚʦʥʠ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ [29]. 

ɼʘʥʥʽ ʟ ʜʘʪʯʠʢʫ ʤʦʞʣʠʚʦ ʧʝʨʝʜʘʚʘʪʠ ʧʦ ʩʠʛʥʘʣʴʥʦʤʫ ʜʨʦʪʫ ʥʘ ʚʽʜʩʪʘʥʴ 

ʜʦ 20 ʤ. 

ɿʦʚʥʽ DHT22 (ʨʠʩ.2.12) ʜʫʞʝ ʩʭʦʞʠʡ DHT11, ʘʣʝ ʚʽʥ ʪʨʦʭʠ ʙʽʣʴʰʠʡ ʟʘ 

ʛʘʙʘʨʠʪʘʤʠ ʪʘ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦ ʪʝʭʥʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. DHT22  

ʤʦʞʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ - 40ᴈ  ʪʘ ʚʠʤʽʨʶʚʘʪʠ ʚʦʣʦʛʽʩʪʴ ʚʽʜ 

0 ʜʦ 99,9% [30]. 

ʇʽʜʢʣʶʯʝʥʥʷ ʪʘ ʩʧʦʩʽʙ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʘʪʯʠʢʽʚ DHT22 ʪʘ DHT11 

ʦʜʥʘʢʦʚʽ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʤʘʻ ʜʚʘ 

ʝʣʝʢʪʨʦʜʠ ʟ ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʦʶ ʧʽʜʢʣʘʜʢʦʶ ʤʽʞ ʥʠʤʠ. ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ 

ʟʤʽʥʶʻʪʴʩʷ ʘʙʦ ʧʨʦʚʽʜʥʽʩʪʴ ʧʽʜʢʣʘʜʢʠ, ʘʙʦ ʦʧʽʨ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ. ʎʽ ʟʤʽʥʠ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʤʽʢʨʦʩʭʝʤʦʶ, ʱʦ  ʛʦʪʫʻ ʾʭ ʜʣʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

ɼʘʪʯʠʢ DHT22 ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʽʤʘʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʚ ʧʨʠʤʽʱʝʥʥʽ ʪʘʢ ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʽʣʷ ʙʫʜʠʥʢʫ, ʘʣʝ ʤʽʥʽʤʘʣʴʥʠʡ 

ʯʘʩ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʣʴʰʠʡ ʚ ʜʚʘ ʨʘʟʠ, ʱʦ ʨʦʙʠʪʴ ʨʝʘʢʮʽʶ ʢʝʨʫʚʘʥʥʷ 

ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʢʣʽʤʘʪʫ  ʥʘ ʚʠʤʽʨʶʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʦʚʽʣʴʥʽʰʦʶ, ʪʦʤʫ ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʙʠʜʚʘ ʜʘʪʯʠʢʠ ʦʜʥʦʯʘʩʥʦ [30]. 

ɼʦʜʘʪʢʦʚʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʦʜʫʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʾʭ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʟʘʛʘʣʴʥʦʾ ʩʭʝʤʠ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè.  
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ʈʠʩʫʥʦʢ 2.12 ï ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ DHT22 [30] 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ ʜʘʪʯʠʢʫ  ʚ ʤʝʞʘʭ ʚʽʜ -40ᴈ ʜʦ +125ᴈ,                        

ʟ ʪʦʯʥʽʩʪʶ Ñ0,5. 

 ɼʘʪʯʠʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʷʭ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʚ ʧʦʚʽʪʨʽ, ʘ ʪʘʢʦʞ ʚ 

ʷʢʦʩʪʽ ʧʨʠʩʪʨʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ  DHT22 ʟʘʥʝʩʝʥʽ ʚ ʪʘʙʣʠʮʶ 2.3. 

ʊʘʙʣʠʮʷ 2.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ  DHT22 [30] 

 

2.2.2 ʂʦʥʪʨʦʣʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʦʩʚʽʪʣʝʥʥʷ 

ʉʠʩʪʝʤʘ ʦʩʚʽʪʣʝʥʥʷ ʙʫʜʠʥʢʫ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ 

ʧʦʙʫʜʦʚʽ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè. ʉʝʛʤʝʥʪ ʩʠʩʪʝʤʠ  ʘʚʪʦʤʘʪʠʟʘʮʽʾ çʨʦʟʫʤʥʝ 

ʩʚʽʪʣʦè ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʥʫʪʨʽʰʥʻ ʟʘ ʟʦʚʥʽʰʥʻ ʦʩʚʽʪʣʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʠʤʝʨʽʚ, çʨʦʟʫʤʥʠʭ ʣʘʤʧè, ʱʦ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ ʟ ʜʘʪʯʠʢʘʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʪʘ ʧʨʠʩʫʪʥʦʩʪʽ ʞʠʚʦʛʦ ʦʙôʻʢʪʫ, ʧʽʜ ʧʝʚʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ [31].  

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʥʦʯʽ ʟôʷʚʠʣʦʩʷ ʙʘʞʘʥʥʷ ʧʦʾʩʪʠ, ʚ ʧʨʦʮʝʩʽ ʨʫʭʫ ʜʦ 

ʭʦʣʦʜʠʣʴʥʠʢʘ,  ʚʢʣʶʯʘʶʪʴʩʷ ʣʠʰʝ  ʪʽ  ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜ 

ʩʧʘʣʴʥʽ ʜʦ ʢʫʭʥʽ. ɸʙʦ ʷʢʱʦ ʚʣʘʩʥʠʢʘ ʥʝʤʘʻ ʚʜʦʤʘ, ʘʚʪʦʤʘʪʠʯʥʦ ʚʤʠʢʘʻʪʴʩʷ 

ʩʣʘʙʢʝ ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʣʽ ʧʨʠ ʥʘʩʪʘʥʥʽ ʪʝʤʨʷʚʠ, ʷʢʫ 

ʚʽʜʩʪʝʞʫʻ ʜʘʪʯʠʢ ʦʩʚʽʪʣʝʥʥʷ. ɸ ʢʦʣʠ ʛʦʩʧʦʜʘʨ ʚʽʜʯʠʥʷʻ ʭʚʽʨʪʢʫ  ʘʙʦ ʚʦʨʦʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʙʨʝʣʦʢʠ, ʚʤʠʢʘʻʪʴʩʷ ʦʩʚʽʪʣʝʥʥʷ ʜʦʨʽʞʦʢ ʪʘ ʙʫʜʠʥʢʫ. 
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ʊʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʚʽʤʢʥʝʥʠʡ ʨʝʞʠʤ çʉʚʷʪʦè - ʢʦʣʠ ʧʨʘʮʶʻ ʚʩʝ ʚʠʣʠʯʥʝ 

ʦʩʚʽʪʣʝʥʥʷ [32].  

ʗʢʱʦ ʣʶʜʠʥʘ ʧʦʢʠʥʫʣʘ ʙʫʜʠʥʦʢ ʥʘ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ, ʤʦʞʥʘ  

ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʩʚʽʪʣʦ ʚ ʜʦʤʽ, ʪʘʢ, ʱʦʙ ʚʦʥʦ ʚʤʠʢʘʣʦʩʷ ʚ ʨʽʟʥʠʭ ʢʽʤʥʘʪʘʭ ʫ 

ʚʠʧʘʜʢʦʚʦʤʫ ʧʦʨʷʜʢʫ, ʜʣʷ ʝʬʝʢʪʫ ʧʨʠʩʫʪʥʦʩʪʽ, ʮʝ ʤʦʞʝ ʟʫʧʠʥʠʪʠ ʩʧʨʦʙʫ 

ʢʨʘʜʽʾʚ ʧʦʪʨʘʧʠʪʠ ʜʦ ʧʦʤʝʰʢʘʥʥʷ.  

ɯʩʥʫʻ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ ʢʦʥʪʨʦʶ ʦʩʚʽʪʣʝʥʥʷ, ʨʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʥʠʭ. 

ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʤʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ  ʥʘʣʘʰʪʫʚʘʥʴ [32]:  

- ʝʬʝʢʪ ʧʨʠʩʫʪʥʦʩʪʽ ( ʚʠʧʘʜʢʦʚʘ ʟʤʽʥʘ ʦʩʚʽʪʣʝʥʥʷ ʚ ʢʽʤʥʘʪʘʭ); 

- ʨʘʥʢʦʚʝ ʦʩʚʽʪʣʝʥʥʷ, ʷʢʝ ʚʤʠʢʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ;  

-  ʢʦʥʪʨʦʣʴ ʦʩʚʽʪʣʝʥʥʷ ʽʟ ʟʤʽʥʦʶ ʜʦʙʠ; 

- ʚʫʣʠʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ( ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʜʚʝʨʝʡ, ʚʦʨʽʪ; ʦʩʚʽʪʣʝʥʥʷ ʟʝʣʝʥʠʭ ʟʦʥ, 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʩʘʤʦʛʦ ʙʫʜʠʥʢʫ).   

ʇʨʠ ʙʘʞʘʥʥʽ, ʤʦʞʥʘ ʥʘʚʽʪʴ ʩʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʨʽʢ ʚʧʝʨʝʜ.  

ɺʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ ʻ  ʥʝʟʘʤʽʥʥʠʤ ʧʦʤʽʯʥʠʢʦʤ ʜʣʷ ʣʶʜʝʡ, ʱʦ ʧʦʛʘʥʦ 

ʩʝʙʝ ʧʦʯʫʚʘʶʪʴ, ʣʶʜʝʡ ʟ ʬʽʟʠʯʥʠʤʠ ʚʘʜʘʤʠ ʪʘ ʟʚʠʯʘʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ, ʷʢ ʚʜʦʤʘ, ʩʠʜʷʯʠ ʥʘ 

ʜʠʚʘʥʽ ʪʘʢ ʽ ʟ ʘʚʪʦʤʦʙʽʣʷ, ʙʫʜʫʯʠ ʱʝ ʚ ʜʦʨʦʟʽ ʘʙʦ ʟʥʘʭʦʜʷʯʠʩʴ ʫ ʚʽʜʨʷʜʞʝʥʥʽ. 

ʅʘʪʠʩʢʘʥʥʷ ʢʥʦʧʦʢ ʥʘ ʩʤʘʨʪʬʦʥʽ ʘʙʦ ʧʣʘʥʰʝʪʽ,  ʤʦʞʝ ʦʩʚʽʪʠʪʠ ʧʽʜôʾʟʥʫ 

ʜʦʨʦʛʫ ʜʣʷ ʘʚʪʦʤʦʙʽʣʷ, ʚʚʽʤʢʥʫʪʠ ʩʚʽʪʣʦ ʚ ʛʘʨʘʞʽ ʪʘ ʜʝʷʢʠʭ ʢʽʤʥʘʪʘʭ, ʧʝʨʰ 

ʥʽʞ ʣʶʜʠʥʘ ʚʠʡʜʝ ʟ ʤʘʰʠʥʠ.  

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤʠ çʨʦʟʫʤʥʝ ʦʩʚʽʪʣʝʥʥʷè [32]: 

1) ʝʢʦʥʦʤʽʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

2) ʧʽʜʪʨʠʤʢʘ ʧʦʩʪʽʡʥʦʛʦ (ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʛʦ) ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ; 

3) ʚʟʘʻʤʦʜʽʷ ʪʘ ʢʦʥʪʨʦʣʴ ʚʩʽʭ ʧʨʦʮʝʩʽʚ ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ (ʦʩʚʽʪʣʝʥʥʷ ʚ 

ʧʨʠʤʽʱʝʥʥʽ ʪʘ ʥʘ ʧʨʠʣʝʛʣʽʡ ʪʝʨʠʪʦʨʽʾ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ);   

4) ʚʟʘʻʤʦʜʽʷ ʟ ʟʘʛʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè; 

5) ʘʚʪʦʤʘʪʠʯʥʝ ʢʝʨʫʚʘʥʥʷ ʟʘ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

6) ʽʤʽʪʘʮʽʷ ʧʨʠʩʫʪʥʦʩʪʽ ʛʦʩʧʦʜʘʨʷ; 

7) ʫʚʽʤʢʥʝʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʧʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʜʣʷ ʧʨʦʙʫʜʞʝʥʥʷ; 
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8) ʟʘʪʝʤʥʝʥʥʷ ʢʽʤʥʘʪʠ ʧʨʠ ʧʝʨʝʛʣʷʜʽ ʪʝʣʝʚʽʟʦʨʫ; 

9) ʩʚʽʪʣʦʚʝ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʚʘʞʣʠʚʽ ʧʦʜʽʾ; 

10) ʢʝʨʫʚʘʥʥʷ ʧʨʠʨʦʜʥʽʤ ʦʩʚʽʪʣʝʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʞʘʣʶʟʽ, ʰʪʦʨ; 

11) ʚʽʜʜʘʣʝʥʝ ʘʙʦ ʛʦʣʦʩʦʚʝ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ çʨʦʟʫʤʥʝ ʦʩʚʽʪʣʝʥʥʷè, 

ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʚʠʤʠʢʘʯʽ ʥʘ DDP ʧʘʥʝʣʽ.  

ɼʣʷ ʧʦʙʫʜʦʚʠ  ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʜʦʩʪʘʪʥʴʦ ʦʜʥʦʛʦ 

ʢʝʨʫʶʯʦʛʦ ʪʘ ʦʜʥʦʛʦ ʚʠʢʦʥʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʯʠʡ ʝʣʝʤʝʥʪ 

ʤʘʻ ʪʨʠ ʩʢʣʘʜʦʚʽ: ʨʝʣʝ, ʜʠʤʝʨʠ, DMX- ʢʦʥʪʨʦʣʝʨʠ.  

ʆʜʠʥ ʟ ʧʨʠʢʣʘʜʽʚ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ çʨʦʟʫʤʥʝ ʦʩʚʽʪʣʝʥʥʷè ʧʨʠʚʝʜʝʥʦ 

ʥʘ ʨʠʩʫʥʢʫ 2.14 [34]. 

ɺ ʜʘʥʽʡ ʩʭʝʤʽ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʶʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʟʘʜʘʶʪʴʩʷ ʯʝʨʝʟ 

DDP ʧʘʥʝʣʴ, ʘ ʨʝʛʫʣʶʚʘʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʩʚʽʪʣʘ  ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʤʝʨʽʚ. 

ɼʠʤʝʨ (ʨʠʩ.2.13) - ʮʝ ʝʣʝʢʪʨʠʯʥʠʡ ʧʨʠʩʪʨʽʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ 

ʟʤʽʥʶʚʘʪʠ ʝʣʝʢʪʨʠʯʥʫ ʧʦʪʫʞʥʽʩʪʴ (ʢʝʨʫʚʘʪʠ ʦʩʚʽʪʣʶʚʘʣʴʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ). ʂʦʣʠ ʥʘ ʣʘʤʧʫ ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫʛʘ, ʜʠʤʝʨ ʟʤʽʥʶʻ ʾʾ ʨʽʚʝʥʴ, 

ʪʠʤ ʩʘʤʠʤ ʨʝʛʫʣʶʶʯʠ ʷʩʢʨʘʚʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ. 

ɺʠʧʘʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʤʝʨʽʚ [31]: 

- ʜʣʷ ʟʥʠʞʝʥʥʷ ʧʦʪʦʢʫ ʦʩʚʽʪʣʝʥʥʷ ʧʝʨʝʜ ʩʥʦʤ; 

- ʟʤʽʥʘ ʩʚʽʪʣʦʚʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʧʨʠ ʜʠʟʘʡʥʝʨʩʴʢʦʤʫ ʚʠʢʦʥʘʥʥʽ; 

- ʯʝʨʛʦʚʠʡ ʨʝʞʠʤ ʜʣʷ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 

 

ʈʠʩʫʥʦʢ 2.13 ï ɺʠʛʣʷʜ ʜʠʤʝʨʫ: ʘ) ʟʦʚʥʽʰʥʽʡ; ʙ) ʚʥʫʪʨʽʰʥʽʡ 
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ɺʩʽ ʝʣʝʢʪʨʦʥʥʽ ʜʠʤʝʨʠ ʤʘʶʪʴ ʢʣʶʯ (ʧʝʨʝʤʠʢʘʯ), ʷʢʠʡ ʢʝʨʫʻʪʴʩʷ 

ʥʘʧ̔ʚʧʨʦʚʽʜʥʠʢʦʚʠʤʠ ʪʨʘʥʟʠʩʪʦʨʥʠʤʠ ʘʙʦ ʪʠʨʠʩʪʦʨʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. 

ɽʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʤʘʻ ʩʠʥʫʩʦʾʜʘʣʴʥʫ ʬʦʨʤʫ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ 

ʷʩʢʨʘʚʦʩʪʽ ʩʚʽʪʣʘ, ʥʘ ʣʘʤʧʫ ʪʨʝʙʘ ʧʦʜʘʪʠ ʦʙʨʽʟʘʥʫ ʩʠʥʫʩʦʾʜʫ, ʷʢʫ 

ʜʚʦʭʥʘʧʨʘʚʣʝʥʠʡ ʪʠʨʠʩʪʦʨ ʚʽʜʩʽʢʘʻ ʫ ʩʠʥʫʩʦʾʜʘʣʴʥʦʾ ʭʚʠʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, 

ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘʧʨʫʛʘ, ʱʦ ʞʠʚʠʪʴ ʣʘʤʧʫ. 

 

ʈʠʩʫʥʦʢ 2.14 - ʉʭʝʤʘ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ 

ɼʠʤʝʨʘʤʠ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʣʠʰʝ ʛʘʣʦʛʝʥʥ ̔ ʣʘʤʧʠ ʪʘ ʣʘʤʧʠ 

ʨʦʟʞʘʨʝʥʥʷ, ʘ ʜʣʷ ʣʶʤʽʥʝʩʮʝʥʪʥʠʭ ʣʘʤʧ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʟʚʠʯʘʡʥʝ 

ʚʚʽʤʢʥʝʥʥʷ ʚʠʤʢʥʝʥʥʷ ʯʝʨʝʟ ʨʝʣʝ[34]. 

ʊʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʢʥʦʧʢʘʤʠ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ, 

ʩʫʭʠʡ ʢʦʥʪʘʢʪ ʟʘʤʠʢʘʻʪʴʩʷ ʽ ʥʘ ʤʦʜʫʣʴ ʩʫʭʠʭ ʢʦʥʪʘʢʪʽʚ ʧʦʩʪʫʧʘʻ ʚʽʜʧʦʚʽʜʥʠʡ 

ʩʠʛʥʘʣ, ʥʘ ʷʢʠʡ ʧʨʦʛʨʘʤʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʝʘʢʮʽ ʾï ʚʚʽʤʢʥʝʥʥʷ ʪʘ ʚʠʤʢʥʝʥʥʷ 

ʩʚʽʪʠʣʴʥʠʢʘ ʯʠ ʛʨʫʧʠ ʩʚʽʪʠʣʴʥʠʢʽʚ [33]. 

ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʣʦʢʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʪʯʠʢʽʚ 

ʨʫʭʫ, ʧʨʠʩʫʪʥʦʩʪʽ ʽ ʦʩʚʽʪʣʝʥʦʩʪʽ (ʨʠʩ.2.15), ʷʢʽ ʤʘʶʪʴ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʨʠʩʪʨʦʾ ʚ 

ʦʜʥʦʤʫ ʢʦʨʧʫʩʽ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʟʘ ʚʢʘʟʘʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ.  

ʃʦʢʘʣʴʥʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʪʠʧʠ: 

1)  ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ ʟ ʧʨʠʩʫʪʥʽʩʪʶ ʢʦʨʠʩʪʫʚʘʯʘ; 
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2) ʜʠʤʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʟ ʧʽʜʪʨʠʤʢʦʶ ʧʦʩʪʽʡʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ ʥʘ 

ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ ʦʨʽʻʥʪʫʶʯʝ ʦʩʚʽʪʣʝʥʥʷ ʙʝʟ ʧʨʠʩʫʪʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʣʷ ʢʝʨʫʚʘʥʥʷ  ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʩʪʠʡ ʢʥʦʧʢʦʚʠʡ ʚʠʤʠʢʘʯ 

ʜʣʷ ʨʫʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ. 

 

ʈʠʩʫʥʦʢ 2.15 - ɼʘʪʯʠʢʠ ʜʣʷ ʣʦʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʂʦʣʠ ʜʘʪʯʠʢʠ ʤʦʞʫʪʴ ʢʝʨʫʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷʤ ʪʘ ʽʥʰʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʾʭ ʚʚʽʤʢʥʝʥʥʷ ʪʘ ʚʠʤʠʢʘʥʥʷ ʥʝ ʧʦʚʠʥʥʽ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʦʩʚʽʪʣʝʥʦʩʪʽ.  

ʃʦʢʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʥʝ ʤʦʞʫʪʴ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʟʘʛʘʣʴʥʫ 

ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʙʫʜʠʥʢʫ, ʪʦʤʫ ʽʩʥʫʶʪʴ ʰʠʥʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʨʽʟʥʠʭ ʧʨʦʪʦʢʦʣʘʭ ʪʘ ̔ʥʪʝʛʨʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʠ 

ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʰʣʶʟʽʚ [34]. 

ʐʠʥʥʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶ  ̒

ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽ ʦʙôʻʜʥʫʻ  ʚʩʽ ʧʨʦʮʝʩʠ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ (BMS).  

ʃʦʛʽʯʥʠʡ ʩʮʝʥʘʨʽʡ ʩʠʩʪʝʤʠ [35]:  

1) ʩʪʚʦʨʝʥʥʷ ʢʘʣʝʥʜʘʨ ̫ ʧʦʜʽʡ (ʧʨʠʭʽʜ, ʚʠʭʽʜ ʣʶʜʠʥʘ ʟ ʧʨʠʤʽʱʝʥʥʷ, 

ʦʩʚʽʪʣʝʥʽʩʪʴ - ʷʢʦʶ ʙʫʣʘ ʽ ʷʢʦʶ ʩʪʘʣʘ ʪʘ ʽʥʰʝ); 

2) ʪʝʨʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʣʘʤʧ; 

3) ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ ʟ ʧʣʘʥʰʝʪʫ, ʩʤʘʨʪʬʦʥʫ; 

ʅʘʡʥʝʦʙʭʽʜʥʽʰʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʰʠʥʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʧʝʨʝʨʘʭʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.16 




































































































































