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ɸʅʆʊɸʎɯʗ  

 

ʃʝʤʝʰʢʦ ɸ.ɺ. ʇʦʢʨʘʱʝʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʚ ʛʘʣʫʟʽ ʟʥʘʥʴ 

12 - ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 123 ï ʂʦʤʧôʁ ʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ. ï 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ï ʂʠʾʚ, 2021. 

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʧʦʢʨʘʱʝʥʥʶ ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʽʚ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʪʘ ʤʽʞʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʤʝʨʝʞ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮ̔ ʦʥʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ. 

ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʨʝʞ, ʪʘ 

ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʱʦ ʟʘʚʘʞʘʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ 

(WLAN, Wireless Local Area Network), ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ñʚʫʟʴʢʽò ʤʽʩʮʷ WI-FI 

ʪʝʭʥʦʣʦʛʽʾ, ʥʘ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ: ʧʨʦʙʣʝʤʘ 

ʧʨʠʭʦʚʘʥʦʛʦ ʚʫʟʣʘ; ʚʟʘʻʤʥʽ ʧʝʨʝʰʢʦʜʠ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʩʪʽʣʴʥʠʢʘʤʠ, ʘʙʦ 

ʚʥʫʪʨʽʩʠʩʪʝʤʥʘ (ɽʄʉ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʫʤʽʩʪʥʽʩʪʴ); ʤʽʞʩʠʩʪʝʤʥʽ ʧʝʨʝʰʢʦʜʠ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ (QoS, Quality of Service) ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʜʘʪʢʽʚ; ʚʧʣʠʚ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʩʮʝʚʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʚ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʜʦʟʚʦʣʠʣʠ ʧʽʜʚʠʱʠʪʠ ʻʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞ:̔ 

- ʨʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ, ʜʦʟʚʦʣʠʣʘ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ WLAN, ʟʘ ʨʘʭʫʥʦʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʱʝ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ; 
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- ʤʝʨʝʞʘ, ɦ ʦ ʩʧʨʦʝʢʪʦʚʘʥʘ ʟʘ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, 

ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʽʣʴʰ ʩʪʽʡʢʘ ʜʦ ʟʘʚʘʜ ʟʘ ʨʘʭʫʥʦʢ 

ʦʙʣʽʢʫ ʤʽʞʩʠʩʪʝʤʥʠʭ ʪʘ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʧʨʦʝʢʪʫʚʘʥʥʷ;  

- ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʨʘʭʫʥʢʽʚ 

ʜʦʟʚʦʣʠʣʘ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN, ʟʘ ʨʘʭʫʥʦʢ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʯʠʩʣʝʥʴ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʨʦʙʦʪʫ WLAN,  ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʨʝʟʝʨʚʫʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʦʟʚʦʣʠʣʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʙʝʟʢʦʥʬʣʽʢʪʥʫ ʨʦʙʦʪʫ ʥʘ ʦʜʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʜʝʢʽʣʴʢʦʭ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥ 

ʯʘʩʪʦʪʥʠʡ ʢʘʥʘʣ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʧʨʦʚʦʜʦʚʽ ʢʦʤʧôʶʪʝʨʥʽ ʤʝʨʝʞʽ, Wi-Fi, WLAN, 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʫʤʽʩʥʽʩʪʴ, ʮʠʬʨʦʚʘ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʽʚ, ʧʝʨʝʰʢʦʜʠ, ʤʦʜʝʣʽ. 

 

 

ANOTATION  

 

Lemeshko A.V. Improved methods for designing wireless computer networks. 

- Qualifying scientific work on the rights of the manuscript. 

Dissertation for the degree of Doctor of Philosophy in the field of knowledge 12 

- Information technology in the specialty 123 - Computer Engineering. - State 

University of Telecommunications. - Kyiv, 2021. 

The work is dedicated to upgrading efficiency of wireless computer networks, 

based on the information system due to a decrease in the levels of internal system 

jamming between neighboring cell receivers and an increase in external to WLAN jam 

resistance of the designed wireless computer networks, that currently being a topical 

and feasible science and engineering development trend. 

There have been analyzed wireless computer networks features and principles, 

electromagnetic compatibility problems and methods of their solution, having made it 

possible to mark the technology ñbottlenecksò, necessary to pay attention to while 
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designing: a hidden bond problem; mutual jamming between the neighboring cells 

(internal systemic electromagnetic compatibility); extended jamming; ensuring Quality 

of Service for the apps; extending a wireless network; environment peculiarities 

influence. 

There has been developed an algorithm of transmittance environment access 

mechanisms; and shown that it is necessary to conduct registering internal systemic 

and extended jamming at the early stages of wireless computer networks design. 

There have been developed methods of designing wireless computer networks, 

taking into account electromagnetic compatibility problems; there have been improved 

methods of the jam total level calculation: a method, making it possible to work out 

the worst case when the jamming signals are added up (a simplified method); a method, 

making it possible to consider the phase difference of the jamming signals, having 

come to the receptor. 

There has developed an algorithm of calculations, making it possible to model 

various interactions between WLAN parameters; algorithms of an improved 

mechanism of reserving transmittance environment, making it possible to organize on 

one territory simultaneous functioning of several cells, belonging to one WLAN and 

using one frequency channel. 

There have been upgraded methods and algorithms of calculations, developed 

the methodology of WLAN design, taking into consideration the influence of extended 

and internal systemic jamming. The suggested methods and algorithms make it 

possible to model interactions between WLAN parameters, signal level rates and 

jamming in WLAN receptors. 

Keywords: wireless computer networks, Wi-Fi, WLAN, electromagnetic 

compatibility, signal digitalization, jamming, algorithms. 

 

  



5 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʫ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

 

1. ʊʢʘʯʝʥʢʦ ʆ.ʄ. ʂʦʤʙʽʥʘʮʽʡʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ʜʠʬʝʨʝʥʮʽʶʚʘʣʴʥʠʤ ʪʘ ʽʥʪʝʛʨʫʚʘʣʴʥʠʤ ʢʦʨʠʛʫʶʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ 

/ ʆ.ʄ. ʊʢʘʯʝʥʢʦ, ʅ.ɺ. ʈʫʜʝʥʢʦ, ʃ.ɯ. ʊʘʥʮʶʨʘ, ɸ.ɺ. ʃʝʤʝʰʢʦ // ɿʚô̫ ʟʦʢ. - 2019. - 

ˉ2. ï ʉ. 42-44. (Google scholar, Crossref, Index Copernicus) 

2. ʊʢʘʯʝʥʢʦ ʆ.ʄ. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʚʝʣʠʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ / ʆ.ʄ. ʊʢʘʯʝʥʢʦ, ɸ.ɺ. ʃʝʤʝʰʢʦ, ɼ.ɺ. ʂʨʘʱʝʥʢʦ, ʈ.ʉ. 

ʂʘʜʶʢ, ʊ.ʄ. ʉʪʝʣʴʤʘʭ // ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʋʅɼɯɿ. ï 2019. ï ˉ3(55). ï ʉ.12-18. 

(Google scholar, Crossref) 

3. ʊʢʘʯʝʥʢʦ ʆ.ʄ. ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʪʝʨʽʚ ʥʘ 

ʙʘʟʽ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʂʦʭʦʥʝʥʘ / ʆ.ʄ. ʊʢʘʯʝʥʢʦ, ʅ.ɺ. ʈʫʜʝʥʢʦ, ʉ.ʈ. ʂʫʬʪʝʨʽʥʘ, 

ɸ.ɺ. ʃʝʤʝʰʢʦ // ɿʚô̫ ʟʦʢ. - 2020. - ˉ3. ï ʉ.8-11. (Google scholar, Crossref, Index 

Copernicus) 

4. ʃʝʤʝʰʢʦ ɸ.ɺ. ʈʦʟʨʦʙʢʘ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʥʪʨʦʣʶ 

ʯʫʪʣʠʚʦʩʪʽ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ax / ɸ.ɺ. 

ʃʝʤʝʰʢʦ, ɸ.ʆ. ʄʘʢʘʨʝʥʢʦ, ʅ.ɺ. ʈʫʜʝʥʢʦ, ʆ.ʄ. ʊʢʘʯʝʥʢʦ, ɻ.ʗ. ʂʽʩ // ɿʚô̫ ʟʦʢ. - 
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ʚʠʧʨʦʤʽʥʶʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ; 

ESS (Extended Service Sets) - ʨʦʟʰʠʨʝʥʽ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

FHSS (Frequency Hopping Spread Spectrum) - ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʰʠʨʝʥʥʷ 

ʩʧʝʢʪʨʫ ʰʣʷʭʦʤ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʯʘʩʪʦʪʠ; 

IBSS (Independent Basic Service Sets) - ʥʝʟʘʣʝʞʥʽ ʙʘʟʦʚʽ ʟʦʥʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

OFDM (Orthogonal Frequency Division Multiplexing) - ʦʨʪʦʛʦʥʘʣʴʥʦʝ 

ʯʘʩʪʦʪʥʝ ʤʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ; 

PBCC (Packet Binary Convolutional Coding) - ʪʝʭʥʦʣʦʛʽʷ ʜʦʚʽʯʥʦʛʦ 

ʧʘʢʝʪʥʦʛʦ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʫʚʘʥʥʷ; 

PCF (Point Coordination Function) - ʪʦʯʢʦʚʘ ʬʫʥʢʮʽʷ ʢʦʦʨʜʠʥʘʮʽʾ; 

QoS (Quality of Service) - ̫ ʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

RTS/CTS (Request-to-Send/Clear-to-Send) - ʨʝʟʝʨʚʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʨʝʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ñʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʝʨʝʜʘʯʽ/ʛʦʪʦʚʥʽʩʪʴ ʜʦ 

ʧʨʠʡʦʤʫò; 
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SSID (service set identifier) - ̔ ʜʝʥʪʠʬʽʢʘʪʦʨ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

WLAN (Wireless LAN) - ʙʝʟʧʨʦʚʦʜʦʚʘ ʣʦʢʘʣʴʥʘ ʤʝʨʝʞʘ; 

ɸʈ (Access Point) - ʪʦʯʢʘ ʜʦʩʪʫʧʫ; 

ɼʉ - ʜʽʘʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʘʥʪʝʥʠ; 

ɽʄʆ - ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʦʙʩʪʘʥʦʚʢʘ; 

ɽʄʇ - ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʧʝʨʝʰʢʦʜʘ; 

ɽʄʉ - ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʫʤʽʩʥʽʩʪʴ; 

ʂʇ -  ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʘʥʥʷ; 

ʄʉ - ʤʦʙʽʣʴʥʘ ʩʪʘʥʮʽʷ; 

ʈɽɿ - ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʡ ʟʘʩʽʙ. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʦʜʽʙʥʦ ʩʪʽʣʴʥʠʢʦʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʙʝʟʧʨʦʚʦʜʦʚʽ 

ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʘʥʜʘʨʪʫ IEEE 802.11 ʨʦʟʚʠʚʘʶʪʴʩʷ, ʱʦʙ ʡʪʠ ʚ ʥʦʛʫ ʟʽ 

ʰʚʠʜʢʠʤʠ ʟʤʽʥʘʤʠ ʽ ʥʦʚʠʤʠ ʧʦʪʨʝʙʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʻʪʴʩʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʘ ʛʘʣʫʟʴ. ɽʢʩʧʦʥʝʥʮʽʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʪʨʘʬʽʢʫ ʤʦʙʽʣʴʥʠʭ ʜʘʥʠʭ, 

ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʟʘʚʘʜʠ, ʥʦʚʽ 

ʩʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʜʣʷ Wi-

Fi-ʤʝʨʝʞ [1]. ʇʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʨʠʯʠʥʝ ʥʘʜʤʽʨʥʠʤ ʪʨʘʬʽʢʦʤ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʻʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ Wi-Fi-ʤʝʨʝʞ. 

ɹʝʟʧʨʦʚʦʜʦʚʽ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ (Wi-Fi) ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ, ʱʦ 

ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʟô̒ ʜʥʘʥʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʚô̫ ʟʢʫ ʚ ʙʫʜʽʚʣʷʭ ʽ ʦʬʽʩʘʭ. 

ʉʴʦʛʦʜʥʽ ʚ ʩʚʽʪʽ ʙʣʠʟʴʢʦ 15 ʤʽʣʴʷʨʜʽʚ ʧʨʠʩʪʨʦʾʚ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ Wi-Fi. 

ɿʨʦʩʪʘʶʯʠʡ ʦʙʩʷʛ ʪʨʘʬʽʢʫ - ʚʠʢʣʠʢ ʜʣʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ ʤʘʡʙʫʪʥʴʦʛʦ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝʟʣʽʯʝʥʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʣʘ 

ʥʘʰʝ ʫʷʚʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʰʦʤʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. Wi-

Fi - ʦʜʥʝ ʟ ʥʘʡʫʩʧʽʰʥʽʰʠʭ ʚʠʥʘʭʦʜʽʚ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽ ʚʠʟʥʘʥʝ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʷʢ ʟʥʘʯʥʠʡ ʢʨʦʢ ʚ ʛʘʣʫʟʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ [2]. 

ʆʜʥʠʤ ʟ ʨʫʰʽʾʚ ʚʧʨʦʚʘʜʞʝʥʥʷ Wi-Fi ʜʣʷ ʚ ʚʥʫʪʨʽʰʥʴʦ-ʦʬʽʩʥʠʭ ʤʝʨʝʞ, 

ʩʪʘʣʦ ʪʝ, ʱʦ ʦʙʣʘʜʥʘʥʥʶ ̫ ʢʝ ʧʨʘʮʶ ̒ʚ ʮʠʭ ʩʪʘʥʜʘʨʪʘʭ, ʥʝ ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʘʥʥʷ 

ʣʽʮʝʥʟʽʾ. ʇʝʨʝʚʘʛʘʤʠ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʩʪʘʥʜʘʨʪʽʚ IEEE 

802.11 ̒  ʾʭ ʚʜʥʦʩʥʦ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʜʘʥʠʤʠ, ʣʝʛʢʠʡ ̔  

ʥʠʟʴʢʠʡ ʯʘʩ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ, ʤʦʞʣʠʚʦʩʪʽ ʮʽʣʦʜʦʙʦʚʦʛʦ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʤʝʨʝʞʽ, ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ. ʏʝʨʝʟ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʝʨʝʚʘʛ, ʙʝʟʧʨʦʚʦʜʦʚʽ ʤʝʨʝʞʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʪʚʦʨʝʥʥʽ (WLAN, 

Wireless Local Area Network) ʚ ʙʫʜʠʥʢʘʭ, ʜʣʷ ʛʨʦʤʘʜʩʴʢʠʭ Hot-Spot ʤʝʨʝʞ, ʜʣʷ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʢʦʨʧʦʨʘʪʠʚʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

ʈʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, 

ʧʨʠʩʚʷʯʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʚʯʝʥʠʭ: ʃ.ʅ. ɹʝʨʢʤʘʥ, ʄ.ʄ. ʂʣʠʤʘʰʘ, 
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ɺ.ʄ. ɺʠʰʥʝʚʩʴʢʦʛʦ, ɸ.ɯ. ʃʷʭʦʚʘ, ʂ. ɺʝʩʝʣʦʚʩʴʢʦʛʦ, M. Gast, B. OôHara, E. 

Perahia, R. Stacey, J. Geier ʪʘ ʽʥ. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʦʚʠʭ ʽ ʚʜʦʩʢʦʥʘʣʝʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ Wi-Fi ʟʘʣʠʰʘʻʪʴʩʷ ʚʨʘʟʣʠʚʠʤ ʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ.  

ʐʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ WLAN, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʜʞʝʨʝʣ ʧʝʨʝʰʢʦʜ ʚ ʜʽʘʧʘʟʦʥʽ 2,4 ɻɻʮ ʪʘ 5 ɻɻʮ. ʈʽʟʥʽ ʧʨʠʩʪʨʦʾ ʩʪʚʦʨʶʶʪʴ ʙʽʣʴʰʝ 

ʰʢʽʜʣʠʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʮʽʡ ʦʙʣʘʩʪʽ: ʧʨʠʩʪʨʦʾ Bluetooth, ʤʽʢʨʦʭʚʠʣʴʦʚʽ 

ʧʝʯʽ, ʽʥʰʽ ʙʝʟʧʨʦʚʦʜʦʚʽ ʤʝʨʝʞʽ. ʉʢʣʘʜʥʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʽʜʚʠʱʫʻ 

ʚʠʤʦʛʠ ʜʦ ɽʄʉ, ʪʘ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ  ʮʠʭ ʫʤʦʚ ʧʨʠ  ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ. 

ʑʝ ʦʜʥʽʻʶ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʻ 

ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʘ ɽʄʉ. ʗʢʱʦ ʚ ʙʝʟʧʨʦʚʦʜʦʚʽʡ ʤʝʨʝʞʽ ʻ ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ 

ʩʪʽʣʴʥʠʢʠ, ʚʠʥʠʢʘʶʪʴ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʽ ʧʝʨʝʰʢʦʜʠ. ɰʭʥʽʡ ʨʽʚʝʥʴ ʨʽʟʢʦ ʟʨʦʩʪʘʻ 

ʟ ʙʽʣʴʰ ʥʽʞ ʪʨʴʦʤʘ ʩʪʽʣʴʥʠʢʘʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʥʝʣʽʮʝʥʟʦʚʘʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʙʣʘʜʥʘʥʥʷʤ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11, 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʣʠʰʝ ʪʨʠ ʯʘʩʪʦʪʥʽ ʢʘʥʘʣʠ, ʱʦ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ. ʊʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʯʘʩʪʦʪʥʠʡ ʢʘʥʘʣ ʦʜʥʦʯʘʩʥʦ ʚ ʜʝʢʽʣʴʢʦʭ 

ʩʪʽʣʴʥʠʢʘʭ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ WLAN,  ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ.. 

ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʚʚʝʜʝʥʥʷʤ 

ʯʘʩʪʦʪʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ, ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ ʜʣʷ ʨʘʜʽʦɻ ʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʚʾ. ʎʽ 

ʟʘʭʦʜʠ ʟʤʝʥʰʫʶʪʴ ʨʽʚʝʥʴ ʩʠʛʥʘʣ/ʟʘʚʘʜʘ ʚ ʤʝʨʝʞʽ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʚʪʨʘʪʘʤ ʧʘʢʝʪʽʚ ʚ 

WI-FI ʤʝʨʝʞʘʭ. ɸʣʝ ʮʴʦʛʦ ʥʝ ʜʦʩʪʘʪʥʴʦ. ʊʦʤʫ ʯʘʩʪʢʦʚʦ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ 

ʚʣʠʚ ʻʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ ʥʘ ʻʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ WI-FI ʤʝʨʝʞʽ ʥʘʤʘʛʘʶʪʩʷ ʥʘ 

ʻʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʊʘʢ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥʠ 

ʧʦʢʨʠʪʪʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʤʽʩʮʝʚʦʩʪʽ, ʥʘ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʘ ʙʝʟʧʨʦʚʦʜʦʚʘ 

ʤʝʨʝʞʘ. ʅʘʞʘʣʴ ʽʩʥʫʶʯʠ ʤʦʜʝʣʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʟʘʚʘʜʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʩʫʩʽʜʥʽʭ  ʧʨʠʡʤʘʯʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ WLAN. 
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 ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʟʘʚʘʜʠ, ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ WLAN. 

ʇ̔ ʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʠʛʥʘʣ/ʟʘʚʘʜʘ, ʚ ʧʨʘʮʶʶʯʽʡ ʤʝʨʝʞʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʤʽʨʥʦʾ 

ʚʪʨʘʪʠ ʧʘʢʝʪʽʚ ʟ ̔ʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʤʝʨʝʞʝʶ WI-FI. ʉʪʘʥʜʘʨʪ IEEE 

802.11 ʜʦʟʚʦʣʝ ʚʪʨʘʪʠ ʧʘʢʝʪʽʚ ʥʝ ʙʽʣʴʰʝ 10 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʢʝʪʽʚ. 

ʉʘʤʝ ʧʨʠ ʪʘʢʦʤʫ ʨʽʚʥʽ ʚʪʨʘʪ ʧʘʢʝʪʽʚ ʚʠʨʦʙʥʠʢʠ ʦʙʣʘʜʥʘʥʥʷ ʛʘʨʘʥʪʫʶʪʴ ʷʢʽʩʪʴ 

ʩʝʨʚʽʩʽʚ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʯʝʨʝʟ  WI-FI ʤʝʨʝʞʫ. ʊʦʤʫ ʨʦʙʦʪʘ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  WLAN,  ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʩʠʪʝʤʥʠʭ ʪʘ ʤʽʞʩʠʩʪʝʤʥʠʭ ʟʘʚʘʜ ʱʝ ʥʘ ʻʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʩʚʦʻʯʘʩʥʦʶ. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʧʦʢʨʘʱʝʥʥʷ 

ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʰʣʷʭʦʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ  ʪʘ ʤʽʞʩʠʩʪʝʤʥʠʭ 

ʧʝʨʝʰʢʦʜ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʚ ʮʽʣʦʤʫ ʧʽʜʚʠʱʠʪʴ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ 

ʧʨʦʝʢʪʦʚʘʥʠʭ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʜʦ ʟʦʚʥʽʰʥʽʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ WLAN, ʟʘʚʘʜ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʨʝʞ, ʪʘ 

ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʱʦ ʟʘʚʘʞʘʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ 

WLAN.. 

2. ʋʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʠʡ ʩʧʦʩʽʙ ʜʦʩʪʫʧʫ ʧʝʨʝʜʘʚʘʯʽʚ WI-FI ʤʝʨʝʞʽ ʜʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ. 

3. ʈʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʽʜʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʱʦ 

ʥʘ ʩʘʤʠʭ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʨʘʭʦʚʫʻ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ  ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ  WLAN. 

4. ʈʦʟʨʦʙʠʪʠ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ,  ʚʧʣʠʚʘʶʯʠʭ ʥʘ  ʧʘʨʘʤʝʪʨʠ WLAN, ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʝʨʝʞʽ. 
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5. ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ ʨʦʟʨʘʭʫʥʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʝʢʪʦʚʘʥʦʾ ʤʝʨʝʞʽ.  

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʝʨʝʞ, ʱʦ ʧʦʨʦʜʞʫʻ ʧʨʦʙʣʝʤʫ ʚʨʘʭʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ ʚʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʝʢʪʦʚʘʥʠʭ ʤʝʨʝʞ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʦʚʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʩʥʦʚʢʠ ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʝʦʨʽʾ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ, ʪʝʦʨʽʾ ʩʠʛʥʘʣʽʚ ʽ ʧʨʦʮʝʩʽʚ, ʪʝʦʨʽʾ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ 

ʩʠʛʥʘʣʽʚ, ʘ ʪʘʢʦʞ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ: 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʩʧʦʩʽʙ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ̫ ʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʚʽʜʦʤʠʭ ʤʝʭʘʥʽʟʤʦʤ ʨʝʟʝʨʚʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫ ̒ʦʜʥʦʯʘʩʥʫ ʨʦʙʦʪʫ ʥʘ ʦʜʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʜʝʢʽʣʴʢʦʭ ʩʪʽʣʴʥʠʢʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ WLAN, ʥʘ ʦʜʥʦʤʫ ʯʘʩʪʦʪʥʦʤʫ 

ʢʘʥʘʣ,̔ ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʻʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʟʘʚʘʜ. 

-ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʤʦʜʝʣʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʝʨʝʞ  ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʚʠʟʥʘʯʝʥʥʷʤ ʽ ʚʨʘʭʫʚʘʥʥʷʤ ʷʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ WLAN, ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷ ̒ ʧʽʜʚʠʱʠʪʠ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʧʨʦʝʢʪʦʚʘʥʠʭ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʟʘ ʨʘʭʫʥʦʢ ʚʨʘʭʫʚʘʥʥʷ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ 

ʟʘʚʘʜ ʧʽʜ ʯʘʩ ʧʦʪʨʘʧʣʷʥʥ ̫ʚ ʨʝʮʝʧʪʦʨʠ ʧʨʠʡʤʘʯʽʚ ʪʘ ʧʝʨʝʜʘʚʘʯʽʚ, ʘ ʪʘʢʦʞ 

ʟʤʝʥʰʠʪʠ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. 

- ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʤʝʪʦʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʝʨʝʞ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʫʨʘʭʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ 

ʩʫʤʽʩʪʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʨʽʚʥ̫ 
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ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʟʘʚʘʜ ʤʽʞ ʧʨʠʡʤʘʯʘʤʠ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ ʰʣʷʭʦʤ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʥʘ ʩʪʘʜʽʾ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. 

- ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʣʝʞʥʦʩʪʝʡ ʤ̔ ʞ 

ʧʘʨʘʤʝʪʨʘʤʠ WLAN, ʷʢʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

WLAN, ʟʦʢʨʝʤʘ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʽ ʽ ʤʽʞʩʠʩʪʝʤʥʽ ʧʝʨʝʰʢʦʜʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʫʚʘʪʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʝʢʪʦʚʘʥʠʭ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʝʨʝʞ. 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

- ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʪʥʦʩʪʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥ̫ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʟʘʚʘʜ ʤʽʞ ʧʨʠʡʤʘʯʘʤʠ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ 

ʟʘ ʨʘʭʫʥʦʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʝʨʝʞ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

- ʚʨʘʭʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʪʥʦʩʪʽ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʧʽʜʚʠʱʠʣʦ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʧʨʦʝʢʪʦʚʘʥʠʭ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ. ʊʘʢ ʚʠʨʦʙʥʠʢʠ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪ  IEEE 802.11 ʚʠʤʘʛʘʶʪʴ, ʱʦʙ ʚ WI-FI ʤʝʨʝʞʽ ʧʨʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʩʠʛʥʘʣ/ʟʘʚʘʜʘ 17 ʜɹ, ʚʪʨʘʪʠ ʧʘʢʝʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ 10 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɺʪʨʘʪʘ ʧʘʢʝʪʽʚ ʚ ʤʝʨʝʞʘʭ ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʜʘʥʠʭ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʩʪʘʥʦʚʴ 7,2%, ʱʦ ʥʘ 2,8 % ʢʨʘʱʝ ʟʘ 

ʥʦʨʤʫ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʨʘʭʫʥʢʽʚ 

ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ WLAN ʫ ʚʠʛʣʷʜʽ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʩʢʦʨʦʪʠʪʠ ʚ ʜʚʘ ʨʘʟʠ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN, ʟʘ 

ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʯʠʩʣʝʥʴ; 
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- ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ WLAN ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʨʝʟʝʨʚʫʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʦʟʚʦʣʠʣʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʙʝʟʢʦʥʬʣʽʢʪʥʫ ʨʦʙʦʪʫ ʥʘ ʦʜʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʜʝʢʽʣʴʢʦʭ ʩʪʽʣʴʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥ ʯʘʩʪʦʪʥʠʡ ʢʘʥʘʣ. 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʘʱʝʥʠʭ 

ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʢʘʬʝʜʨʠ ʂʦʤʧôʁ ʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʟʦʢʨʝʤʘ ʜʣʷ ʚʚʝʜʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʟ 

ʜʠʩʮʠʧʣʽʥ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè ʪʘ çʉʫʯʘʩʥʽ ʢʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽ ʪʘ ʩʠʩʪʝʤʠè. 

ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚ 

ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ˉ0120U103151 çʉʠʩʪʝʤʘ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè ʽ 

ˉ0120U105655 çʂʦʥʪʨʦʣʴ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʚ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʤʝʨʝʞʘʭè. ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʢʪʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʜʦʜʘʪʢʫ ʜʦ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʦ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ʋ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, 

ʘʚʪʦʨʦʚʽ ʥʘʣʝʞʘʪʴ: ʫ ʨʦʙʦʪʘʭ [6 - 9, 17, 28] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ 

ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʧʨʦʙʣʝʤ ɽʄʉ ʽ ʤʝʪʦʜʽʚ 

ʾʭ ʚʠʨʽʰʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʦʟʥʘʯʠʪʠ ñʚʫʟʴʢʽò ʤʽʩʮʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ; ʫ ʨʦʙʦʪʘʭ [6, 75, 76, 79, 82] 

ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ; ʫ 

ʨʦʙʦʪʘʭ  [8, 75, 87] ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʧʨʦʙʣʝʤʠ ɽʄʉ; ʫ ʨʦʙʦʪʘʭ [17, 28, 82, 84, 

99] ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʽ 

ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʽʩʥʫʶʪʴ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ WLAN ʽ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʨʝʟʝʨʚʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʦʜʥʦʯʘʩʥʫ 

ʨʦʙʦʪʫ ʥʘ ʦʜʥʽʡ ʪʝʨʠʪʦʨʽʾ ʜʝʢʽʣʴʢʦʭ ʩʪʽʣʴʥʠʢʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ WLAN ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥ ʯʘʩʪʦʪʥʠʡ ʢʘʥʘʣ; ʫ ʨʦʙʦʪʘʭ [17, 75, 76, 103] ʫʜʦʩʢʦʥʘʣʝʥʦ 



18 

ʤʝʪʦʜʠ ʽ ʘʣʛʦʨʠʪʤʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN, ʱʦ 

ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʤʽʞʩʠʩʪʝʤʥʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦ ʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʩʝʤʽʥʘʨʘʭ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʽ 

ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ; 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ IʦTè. ï ʂ.: ɼʋʊ, 3 ʢʚʽʪʥʷ, 2020; XI ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʠʡ ʨʫʭ ʥʘʫʢʠè. ï ɼʥʽʧʨʦ.: ʉɸʋ, 8-9 ʞʦʚʪʥʷ, 2020; 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠè ï ʂ.: 

ɼʋʊ, 22 ʞʦʚʪʥʷ, 2020; ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾè. ï ʂ.: ɼʋʊ,  2 ʛʨʫʜʥʷ, 2020; ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè ï ʂ.: ɼʋʊ, 11 ʛʨʫʜʥʷ 2020. 

ʇʫʙʣʽʢʘʮʽʾ. ɺʩʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʽ ʚʠʩʥʦʚʢʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʧʦʚʥʽʩʪʶ ʫ 15 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ï 1 ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦ-

ʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Scopus, 5 ʜʦ Index Copernicus. ɺʩʽʤ ʩʪʘʪʪʷʤ ʧʨʠʩʦʻʥʦʻʥʦ 

ʮʠʬʨʦʚʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʦʙô̒ ʢʪʘ ʤʽʞʥʘʨʦʜʥʦʾ ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʾ ʙʘʟʠ CrossRef, 7 

ʧʫʙʣʽʢʘʮʽʡ ʫ ʟʙʽʨʥʠʢʘʭ ʧʨʘʮʴ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʥʦʪʘʮʽʾ, ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, 

ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʢʣʘʜʘʻ 198 

ʩʪʦʨʽʥʦʢ, ʫ ʪ.ʯ. 166 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, 55 ʨʠʩʫʥʢʽʚ, 40 ʪʘʙʣʠʮʴ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ 107 ʥʘʡʤʝʥʫʚʘʥʴ ʽ 3 ʜʦʜʘʪʢʽʚ. 
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ʈʆɿɼɯʃ 1  

ɸʅɸʃɯɿ ʆʉʆɹʃʀɺʆʉʊɽʁ ʈʆɹʆʊʀ ɹɽɿʇʈʆɺʆɼʆɺʀʍ 

ʂʆʄʇôʖʊɽʈʅʀʍ ʄɽʈɽɾ ʉʊɸʅɼɸʈʊʋ IEEE 802.11 

 

ɹʝʟʧʨʦʚʦʜʦʚʽ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʘʥʜʘʨʪʫ IEEE 802.11 ʥʘʙʫʚʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʯʝʨʝʟ ʪʝ, ʱʦ ʚʦʥʠ ʧʨʦʩʪʽ ʚ 

ʨʦʟʛʦʨʪʘʥʥʽ, ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʽ ʽ ʟʨʫʯʥʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ɿʘʚʜʷʢʠ ʮʠʤ ʷʢʦʩʪʷʤ, 

ʢʽʣʴʢʽʩʪʴ WLAN ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʨʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʽʡ ʱʽʣʴʥʦʩʪʽ 

ʨʘʜʽʦʤʝʨʝʞ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʩʪʘʶʪʴ ʧʨʦʙʣʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ɽʄʉ. 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ ʽ 

ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ. ʇʦʢʘʟʘʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ 

ʜʦʚʦʜʠʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ WLAN. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ɽʄʉ ʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʝʨʝʞʘʭ. 

 

1.1. ɸʥʘʣʽʟ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʩʪʘʥʜʘʨʪʫ IEEE 802.11 

 

ɯʩʥʫʻ ʪʨʠ ʦʩʥʦʚʥʠʭ ʦʨʛʘʥʫ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ 

WLAN, ʮʝ Wi-Fi Alliance, IEEE ʽ ETSI. 

ɯʥʩʪʠʪʫʪ ʽʥʞʝʥʝʨʽʚ ʟ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʪʘ ʝʣʝʢʪʨʦʥʽʢʠ (IEEE) - ʮʝ 

ʥʝʢʦʤʝʨʮʽʡʥʝ ʧʨʦʬʝʩʽʡʥʝ ʦʙô̒ ʜʥʘʥʥʷ, ʷʢʝ, ʢʨʽʤ ʽʥʰʦʛʦ, ʬʦʨʤʫʻ ʤʽʞʥʘʨʦʜʥʽ 

ʩʪʘʥʜʘʨʪʠ, ʪʘʢʽ ʷʢ ʩʪʘʥʜʘʨʪ IEEE 802.11 ʥʘ ʙʝʟʧʨʦʚʦʜʦʚʽ LAN [2]. 

ʆʙô̒ ʜʥʘʥʥʷ Wi-Fi Alliance ʩʝʨʪʠʬʽʢʫʻ ʧʨʠʩʪʨʦʾ WLAN, ʚʠʨʦʙʣʝʥʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʠʭ IEEE ʩʧʝʮʠʬʽʢʘʮʽʡ, ʥʘ ʧʨʝʜʤʝʪ ʩʫʤʽʩʥʦʩʪʽ. 

ɸʥʘʣʦʛʽʯʥʦ IEEE, Wi-Fi Alliance - ʥʝʢʦʤʝʨʮʽʡʥʘ ʤʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʦʨʛʽʚʣʽ, 

ʩʪʚʦʨʝʥʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʽ ʚʠʨʦʙʥʠʢʘʤʠ [3]. 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʽʚ ʟ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ETSI) - ʱʝ ʦʜʥʘ 

ʥʝʢʦʤʝʨʮʽʡʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʩʪʚʦʨʝʥʘ ʫ 1988 ʨʦʮʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ʟ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʜʣʷ ɭʚʨʦʧʠ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ WLAN ʩʪʘʥʜʘʨʪʫ IEEE 802.11, ʪʦ 
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ETSI ʜʦʧʦʤʽʛ ʦʙô̒ ʜʥʘʪʠ ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ ʥʘʚʢʦʣʦ ʟʘʛʘʣʴʥʦʛʦ ʥʘʙʦʨʫ 

ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʧʝʨʝʜʘʯʫ [4]. 

ʄʝʭʘʥʽʟʤʠ ʨʦʙʦʪʠ ʽ ʚʠʤʦʛʠ ʜʦ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʦʧʠʩʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʦʤ IEEE 802.11, ʘ ʪʘʢʦʞ ʡʦʛʦ ʙʽʣʴʰ ʧʽʟʥʽʰʠʤʠ 

ʨʦʟʰʠʨʝʥʥʷʤʠ - IEEE 802.11ʘ, IEEE 802.11b, IEEE 802.11g. ʉʪʘʥʜʘʨʪ 

ʨʝʛʣʘʤʝʥʪʫʻ ʜʽʘʧʘʟʦʥʠ ʯʘʩʪʦʪ, ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ, ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʠ ʤʝʨʝʞʽ. ɻʦʣʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ 

ʨʦʟʰʠʨʝʥʴ ʩʪʘʥʜʘʨʪʽʚ ʘ, b ʠ g ʻ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ. ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ 

ʨʽʚʥʽʚ ʩʪʘʥʜʘʨʪʫ IEEE 802.11- ʟʘʙʝʟʧʝʯʠʪʠ ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʣʷ 

ʧʽʜʨʽʚʥʷ ʄɸʉ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ 

ʦʮʽʥʢʘ ʩʪʘʥʫ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʴʦʛʦ 

ʧʽʜʨʽʚʥʶ ʄɸʉ. ʅʘʙʽʨ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11ʚʠʟʥʘʯʘʻ ʮʽʣʠʡ ʨʷʜ ʪʝʭʥʦʣʦʛʽʡ 

ʨʝʘʣʽʟʘʮʽʾ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜʨʽʚʥʝʤ IEEE 802.11 

ʄɸʉ [5 -7]. 

ʊʘʢʦʞ ʽʥʩʪʠʪʫʪ IEEE ʚʝʜʝ ʨʦʙʦʪʫ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʧʨʦʪʦʢʦʣʫ ʟʚô̫ ʟʢʫ ʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ (WLAN). ɿʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʦʭ ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʽʚ ʧʨʠʩʪʨʦ ʾʩʪʘʥʜʘʨʪʽʚ IEEE 

802.11n, ac, ax ʧʨʘʮʶʶʪʴ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʰʚʠʜʰʝ (ʚʽʜ 11 ɻʙʽʪ/ʩ), ʥʽʞ ʦʙʣʘʜʥʘʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ g ̔  ʘ. ʋ ʨʦʙʦʪʽ ʮ ̔ʩʪʘʥʜʘʨʪʠ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 

ɹʘʟʦʚʠʡ ʩʪʘʥʜʘʨʪ IEEE 802.11 

ɹʘʟʦʚʠʡ ʩʪʘʥʜʘʨʪ [2], ʨʦʟʨʦʙʣʝʥʠʡ ʚ 1997 ʨʦʮʽ, ʚʠʟʥʘʯʘʻ ʧʨʦʪʦʢʦʣʠ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ (WLAN). ɺʽʥ 

ʚʠʟʥʘʯʘʻ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ (MAC Medium 

Access Control) ̔  ʪʨʠ ʧʨʦʪʦʢʦʣʠ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʫ 

ʬʽʟʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ: 

Å ʇʦ ʨʘʜʽʦʢʘʥʘʣʘʭ ʫ ʜʽʘʧʘʟʦʥʽ 2,4 ɻɻʮ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʰʠʨʝʥʥʷ 

ʩʧʝʢʪʨʫ ʤʝʪʦʜʦʤ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Direct Sequence Spread Spectrum, DSSS, 

[5]). 
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Å ʇʦ ʨʘʜʽʦʢʘʥʘʣʘʭ ʫ ʜʽʘʧʘʟʦʥʽ 2,4 ɻɻʮ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʰʠʨʝʥʥʷ 

ʩʧʝʢʪʨʫ ʰʣʷʭʦʤ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʯʘʩʪʦʪʠ (Frequency Hopping Spread 

Spectrum, FHSS, [2]).  

Å ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɿ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʙʫʜʦʚʠ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʪʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʷ DSSS, ʷʢʘ ʽ 

ʨʦʟʛʣʷʥʫʪʘ ʚ ʨʦʙʦʪʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʤʝʪʦʜʫ ʤʦʜʫʣʷʮʽʾ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʩʪʘʥʦʚʠʪʴ 1 ʄʙʽʪ/ʩ (ʜʚʽʡʢʦʚʘ ʚʽʜʥʦʩʥʘ ʬʘʟʦʚʘ ʤʘʥʽʧʫʣʷʮʽʷ - differential binary 

phase shift keying, DBPSK) ʽ 2 ʄʙʽʪ/ʩ (ʢʚʘʜʨʘʪʫʨʥʘ ʬʘʟʦʚʘ ʤʘʥʽʧʫʣʷʮʽʷ - 

quadrature phase shift key, QPSK). ʉʪʘʥʜʘʨʪ ʚʠʟʥʘʯʘʻ 14 ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʽʚ, ʟ ʷʢʠʭ 

3 - ʥʝʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʰʠʨʠʥʘ ʢʦʞʥʦʛʦ ʢʘʥʘʣʫ - 22 ʄɻʮ [1, 6 - 9]. 

ʊʝʭʥʦʣʦʛʽʾ ʩʪʘʥʜʘʨʪʫ IEEE 802.11b 

ʉʪʘʥʜʘʨʪ IEEE 802.11b [5], ʱʦ ʟô̫ ʚʠʚʩʷ ʚ 1999 ʨʦʮʽ, ʨʝʛʣʘʤʝʥʪʫʚʘʚ ʧʨʘʚʠʣʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ DSSS (high-rate direct sequence spread 

spectrum, HR-DSSS). ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ISM-ʜʽʘʧʘʟʦʽ 2,4 ɻɻʮ ʽ ʚʠʟʥʘʯʘʻ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ 5,5 ʽ 11 ʄʙʽʪ/ʩ. ɺ ʪʝʭʥʦʣʦʛʽʾ HR-DSSS ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘ 

ʞ ʩʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʢʘʥʘʣʽʚ, ʱʦ ʽ ʚ ʪʝʭʥʦʣʦʛʽʾ DSSS, - ʩʤʫʛʘ ʯʘʩʪʦʪ h ʠʨʠʥʦʶ 22 

ʄɻʮ, 14 ʢʘʥʘʣʽʚ, ʟ ʥʠʭ 3 ʥʝʧʝʨʝʢʨʠʚʘʶʪʴʩʷ [5, 10, 11]. 

ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ DSSS ʩʪʘʥʜʘʨʪʫ IEEE 802.11b ʩʫʤʽʩʥʠʡ ʟ ʽʩʥʫʶʯʠʤʠ 

WLAN ʩʪʘʥʜʘʨʪʫ IEEE 802.11. ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʜʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʢʦʜʽʚ (complementary code keying, ʉʉʂ) ʘʙʦ 

ʜʚʽʡʢʦʚʦʛʦ ʧʘʢʝʪʥʦʛʦ ʟʛʦʨʪʢʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ (packet binary convolutional coding, 

PBCC). ʇʨʠ ʮʴʦʤʫ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʫʣʷʮʽʾ ʉʉʂ ʘʙʦ ʈɺʉʉ 

(5,5 ʘʙʦ 11 ʄʙʽʪ/ʩ), ʘ ʟʘʛʦʣʦʚʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ DSSS (1 ʄʙʽʪ/ʩ) [5]. 

ʊʝʭʥʦʣʦʛʽʾ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʘ 

ʆʧʫʙʣʽʢʦʚʘʥʠʡ ʚ 1999 ʨʦʮʽ, ʩʪʘʥʜʘʨʪ [10] ʧʝʨʝʜʙʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʜʦ 54 ʄʙ̔ ʪ/ʩ. ʎʝ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʩʪʘʥʜʘʨʪ ʟ ʩʽʤʝʡʩʪʚʘ 

ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11. ʉʪʘʥʜʘʨʪʦʤʠ IEEE 802.11ʘ ʟʘʙʝʩʧʝʯʝʥʘ ʨʦʙʦʪʘ ʚ 

ʜʽʘʧʘʟʦʥʘʭ U-NII  (Unlicensed National Information Infrastructure) 5,15-5,25 ɻɻʮ, 
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5,25-5,35 ɻɻʮ ʽ 5,725-5,825 ɻɻʮ [11]. ʆʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʨʘʮʶʻ ʚ ʯʘʩʪʦʪʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ 5,725-5,825 ɻɻʮ, ʥʝ ʧʽʜʢʦʨʷʻʪʴʩʷ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ ʽ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ. ʉʪʘʥʜʘʨʪ IEEE 

802.11ʘ ʨʝʛʣʘʤʝʥʪʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʥʘʣʽʚ ʰʠʨʠʥʦʶ 20 ʄɻʮ ʽ ʚʠʟʥʘʯʘʻ ʧʦ 

ʯʦʪʠʨʠ ʢʘʥʘʣʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʪʨʴʦʭ ʜʽʘʧʘʟʦʥʽʚ. ɺ ʷʢʦʩʪʽ ʤʝʪʦʜʫ ʤʦʜʫʣʷʮʽʾ ʩʠʛʥʘʣʫ 

ʦʙʨʘʥʦ ʦʨʪʦʛʦʥʘʣʴʥʝ ʯʘʩʪʦʪʥʝ ʤʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ (orthogonal frequency division 

multiplexing, OFDM [6, 7]). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ DSSS ̔  FHSS, ʤʝʪʦʜ OFDM 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜʘʯʫ ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ ʦʜʥʦʯʘʩʥʦ ʟʘ ʢʽʣʴʢʦʤʘ ʯʘʩʪʦʪʘʤ 

ʜʽʘʧʘʟʦʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʥʘʣʫ ʽ ʷʢʽʩʪʴ 

ʩʠʛʥʘʣʫ. ʉʪʘʥʜʘʨʪʦʤ ʚʠʟʥʘʯʝʥʦ ʪʨʠ ʦʙʦʚô̫ʟʢʦʚʽ ʰʚʠʜʢʦʩʪʽ - 6, 12 ʽ 24 ʄʙʽʪ/ʩ ʪʘ 

ʧô̫ ʪʴ ʥʝʦʙʦʚô̫ ʟʢʦʚʠʭ - 9, 18, 36, 48 ʽ 54 ʄʙʽʪ/ʩ [11]. 

ɼʦ ʥʝʜʦʣʽʢʽʚ IEEE 802.11ʘ ʚʽʜʥʦʩʷʪʴʩʷ: ʚʝʣʠʢʘ ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʨʘʜʽʦʧʝʨʝʜʘʚʘʯʽʚ ʜʣʷ ʯʘʩʪʦʪ 5 ɻɻʮ ʘ ʪʘʢʦʞ ʤʝʥʰʠʡ ʨʘʜʽʫʩ ʜʽʾ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠʩʪʨʦʾ 

ʜʣʷ IEEE 802.11ʘ ʜʦʨʦʞʯʝ. 

ʊʝʭʥʦʣʦʛʽʾ ʩʪʘʥʜʘʨʪʫ IEEE 802.11g 

IEEE 802.11g - ʩʪʘʥʜʘʨʪ [12], ʱʦ ʦʧʠʩʫʻ ʨʦʙʦʪʫ WLAN ʚ ʥʝʣʽʮʝʥʟʦʚʘʥʦʤʫ 

ʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 2,4 ɻɻʮ. ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞʘʭ IEEE 802.11g ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʦ 54 ʄʙʽʪ/ʩ. ʋ ʩʪʘʥʜʘʨʪʽ 

ʦʙʦʚô̫ ʟʢʦʚʠʤʠ ʻ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ 1; 2; 5,5; 6; 11; 12 ʽ 24 ʄʙʽʪ/ʩ, ʘ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʜʘʯʽ 9; 18; 36; 48 ʽ 54 ʄʙʽʪ/ʩ ï ʦʧʮ̔ʦʥʘʣʴʥʦ [6, 8, 13]. 

ʉʪʘʥʜʘʨʪ IEEE 802.11g ʷʚʣʷʻ ʩʦʙʦʶ ʨʦʟʚʠʪʦʢ IEEE 802.11b ʽ ʩʫʤʽʩʥʠʡ ʟ 

ʥʠʤ. ʋ ʯʠʩʣʽ ʧʝʨʝʚʘʛ IEEE 802.11g ʪʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ ʥʠʟʴʢʫ ʩʧʦʞʠʚʘʥʫ 

ʧʦʪʫʞʥʽʩʪʴ, ʨʘʜʽʫʩ ʜʽʾ ʽ ʚʠʩʦʢʫ ʧʨʦʥʠʢʘʶʯʫ ʟʜʘʪʥʽʩʪʴ ʩʠʛʥʘʣʫ, ʤʝʥʰʫ ʚʘʨʪʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ (ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ IEEE 802.11ʘ), ʦʩʢʽʣʴʢʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʧʨʠʩʪʨʦʾ 

ʧʨʦʩʪʽʰʝ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ. ʉʧʝʮʠʬʽʢʘʮʽʷ IEEE 802.11g ʧʦʚʥʽʩʪʶ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

IEEE 802.11b, ʜʦʧʫʩʢʘʶʯʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʩʭʝʤʠ DSSS, ʪʘʢ ʽ OFDM-ʤʦʜʫʣʷʮʽʾ 

[6, 7]. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʪʘʥʜʘʨʪʫ IEEE 802.11g ʨʦʟʛʣʷʜʘʣʠʩʷ ʜʚʽ ʢʦʥʢʫʨʫʶʯʽ 

ʪʝʭʥʦʣʦʛʽʾ: ʤʝʪʦʜ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ OFDM, 

ʟʘʧʦʟʠʯʝʥʠʡ ʟʽ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʜʦ ʨʦʟʛʣʷʜʫ ʢʦʤʧʘʥʽʻʶ 
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Intersil, ʪʘ ʤʝʪʦʜ ʜʚʽʡʢʦʚʦʛʦ ʧʘʢʝʪʥʦʛʦ ʟʛʦʨʪʢʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʈɺʉʉ, 

ʦʧʮʽʦʥʘʣʴʥʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʩʪʘʥʜʘʨʪʽ IEEE 802.11b ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʤʧʘʥʽʻʶ 

Texas Instruments. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʥʜʘʨʪ IEEE 802.11g ʤʽʩʪʠʪʴ ʢʦʤʧʨʦʤʽʩʥʝ 

ʨʽʰʝʥʥʷ: ʚ ʷʢʦʩʪʽ ʙʘʟʦʚʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ OFDM ʽ ʉʉʂ, ʘ ʦʧʮʽʦʥʘʣʴʥʦ 

ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʈɺʉʉ [14]. 

ʗʢʱʦ ʚ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʧʨʠʩʪʨʦʾ ʩʪʘʥʜʘʨʪʫ 

IEEE 802.11g, ʧʝʨʝʜʘʯʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʰʚʠʜʢʽʩʪʶ. 

ʆʜʥʘʢ, ʷʢʱʦ ʚ ʥʝʾ ʚʚʦʜʷʪʴʩʷ ʧʨʠʩʪʨʦʾ ʩʪʘʥʜʘʨʪʫ IEEE 802.11b, ʽʥʬʦʨʤʘʮʽʷ 

ʟʘʛʦʣʦʚʢʽʚ ʧʦʚʠʥʥʘ ʧʝʨʝʜʘʚʘʪʠʩʷ ʟʽ ʰʚʠʜʢʦʩʪʷʤʠ ʩʪʘʥʜʘʨʪʫ IEEE 802.11b, ʱʦʙ 

ʾʭ ʤʦʛʣʠ ʧʨʠʡʤʘʪʠ ʧʨʠʩʪʨʦʾ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ (ʨʠʩ. 1.1). ʊʘʢʝ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʨʠ ʚʩʽʭ ʧʝʨʝʜʘʯʘʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʚʦʥʠ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ ʩʪʘʥʜʘʨʪʫ IEEE 802.11g ʘʙʦ IEEE 802.11b [5, 12]. 

ʊʝʭʥʦʣʦʛʽʷ ʢʦʜʫʚʘʥʥʷ ʈɺʉʉ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʰʚʠʜʢʦʩʪʷʭ 5,5, 

11, 22 ʽ 33 ʄʙʽʪ/ʩ, ʟ ʷʢʠʭ ʰʚʠʜʢʦʩʪʽ 5,5 ʽ 11 ʄʙʽʪ/ʩ ʻ ʦʙʦʚô̫ ʟʢʦʚʠʤʠ, ʘ 22 ʽ 33 

ʄʙʽʪ/ʩ ï ʦʧʮʠʦʥʘʣʴʥʠʤʽ. 

 

 

ʈʠʩ. 1.1. ʌʦʨʤʘʪʠ ʬʨʝʡʤʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ʊʦʧʦʣʦʛʽʾ WLAN 

ɺ ʦʩʥʦʚʫ ʤʝʨʝʞ ʩʪʘʥʜʘʨʪʫ IEEE 802.11 ʧʦʢʣʘʜʝʥʘ ʩʪʽʣʴʥʠʢʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ. 

ʄʝʨʝʞʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʦʩʝʨʝʜʢʽʚ (ʩʪʽʣʴʥʠʢʽʚ). ʂʦʞʝʥ 

ʩʪʽʣʴʥʠʢ ʫʧʨʘʚʣʷʻʪʴʩʷ ʙʘʟʦʚʦʶ ʩʪʘʥʮʽʻʶ, ʷʢʘ ʥʘʟʠʚʘ̒ʪʴʩʷ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ 
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(Access Point, ɸʈ). ʊʦʯʢʠ ʜʦʩʪʫʧʫ ʙʘʛʘʪʦʩʪʽʣʴʥʠʢʦʚʦʾ ʤʝʨʝʞʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ 

ʩʦʙʦʶ ʯʝʨʝʟ ʨʦʟʧʦʜʽʣʴʥʫ ʩʠʩʪʝʤʫ (Distribution System, DS), ʱʦ ʻ ʝʢʚʽʚʘʣʝʥʪʦʤ 

ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʫ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʡ. ɺʩʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʱʦ ʚʢʣʶʯʘʻ ʪʦʯʢʠ 

ʜʦʩʪʫʧʫ ʽ ʨʦʟʧʦʜʽʣʴʥʫ ʩʠʩʪʝʤʫ, ʫʪʚʦʨʶʻ ʨʦʟʰʠʨʝʥʫ ʟʦʥʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

(Extended Service Set) [8, 9]. 

ʉʪʘʥʜʘʨʪʦʤ ʧʝʨʝʜʙʘʯʝʥʠʡ ʪʘʢʦʞ ʦʜʥʦʩʪʽʣʴʥʠʢʦʚʠʡ ʚʘʨʽʘʥʪ ʙʝʟʧʨʦʚʦʜʦʚʦʾ 

ʤʝʨʝʞʽ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʽ ʙʝʟ ʪʦʯʢʠ ʜʦʩʪʫʧʫ (IBSS). ʇʨʠ ʮʴʦʤʫ 

ʯʘʩʪʠʥʘ ʾʾ ʬʫʥʢʮʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʙʦʯʠʤʠ ʩʪʘʥʮʽʷʤʠ. 

ʄʝʨʝʞʽ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʠ ʚʠʜʠ ʪʦʧʦʣʦʛʽʡ [5 - 7, 

11]: 

Å ʥʝʟʘʣʝʞʥʽ ʙʘʟʦʚʽ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (independent basic service sets, 

IBSS) - ʪʦʯʢʘ ʜʦʩʪʫʧʫ ʚ ʪʘʢʽʡ ʤʝʨʝʞʽ ʚʽʜʩʫʪʥʷ; 

Å ʙʘʟʦʚʽ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (basic service sets, BSS) - ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʦʜʥʘ ʪʦʯʢʘ ʜʦʩʪʫʧʫ, ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʨʦʟʧʦʜʽʣʴʯʦʾ ʩʠʩʪʝʤʠ; 

Å ʨʦʟʰʠʨʝʥʽ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (extended service sets, ESS) - ʪʦʯʢʠ 

ʜʦʩʪʫʧʫ ʟô̒ ʜʥʘʥʽ ʯʝʨʝʟ ʨʦʟʧʦʜʽʣʴʥʫ ʩʠʩʪʝʤʫ. 

ɿʦʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (service set) - ʮʝ ʣʦʛʽʯʥʦ ʟʛʨʫʧʦʚʘʥʽ ʧʨʠʩʪʨʦ.ʾ 

ʇʨʠʡʤʘʶʯʘ ʩʪʘʥʮʽʷ ʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠ ʩʠʛʥʘʣʠ ʥʘ ʜʝʢʽʣʴʢʦʭ ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʘʭ. 

ʇʝʨʝʜʘʚʘʣʴʥʘ ʩʪʘʥʮʽ ̫ʩʧʦʯʘʪʢʫ ʧʝʨʝʜʘʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

(service set identifier, SSID). ʉʪʘʥʮʽʷ-ʧʨʠʡʤʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻ SSID ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ 

ʦʜʝʨʞʫʚʘʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʚʠʜʽʣʝʥʥʷ ʪʦʛʦ, ʷʢʠʡ ʾʡ ʧʦʪʨʽʙʝʥ. 

ʆʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ WLAN 

ɹʝʟʧʨʦʚʦʜʦʚʽ ʤʝʨʝʞʽ ʚ ʧʨʠʤʽʱʝʥʥʷʭ 

ʋ ʧʨʠʤʽʱʝʥʥʷʭ WLAN ʨʦʟʛʦʨʪʘʶʪʴʩʷ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʦʙʽʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʣʽ, ʜʣʷ ʪʠʤʯʘʩʦʚʠʭ ʤʝʨʝʞ (ʥʘʧʨʠʢʣʘʜ, 

ʥʘ ʚʠʩʪʘʚʢʘʭ ʽ ʢʦʥʬʝʨʝʥʮʽʷʭ), ʷʢʱʦ ʧʨʦʢʣʘʩʪʠ ʢʘʙʝʣʴʥʫ ʤʝʨʝʞʫ ʚ ʙʫʜʠʥʢʫ 

ʩʢʣʘʜʥʦ, ʜʦʨʦʛʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ. ɹʝʟʧʨʦʚʦʜʦʚʽ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʷʢʱʦ ʤʝʨʝʞʘ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘ ʚʽʜʥʦʩʥʦ 

ʥʝʚʝʣʠʢʠʡ ʯʘʩ. WLAN ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʤʘʪʠ ʧʦʩʪʽʡʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʤʧʘʥʽʾ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʝ ʥʘ 
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ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ ʥʝʦʙʭʽʜʥʦ ʢʝʨʽʚʥʠʮʪʚʫ ʢʦʤʧʘʥʽʾ, ʱʦ ʯʘʩʪʦ 

ʧʨʦʚʦʜʠʪʴ ʥʘʨʘʜʠ, ʧʝʨʝʛʦʚʦʨʠ. ʂʨʽʤ ʢʝʨʽʚʥʠʮʪʚʘ, ʙʝʟʧʨʦʚʦʜʦʚʝ ʧʽʜʢʣʶʯʝʥʥʷ 

ʟʨʫʯʥʦ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʫ ʚʽʜʨʷʜʞʝʥʥʷʭ ʘʙʦ ʥʝ ʤʘʶʪʴ 

ʧʦʩʪʽʡʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ (ʟʘʟʚʠʯʘʡ ʪʘʢʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʤʘʶʪʴ ʥʦʫʪʙʫʢʠ) [6 -10, 

15, 16]. 

ɼʣʷ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ ʥʘʷʚʥʽʩʪʴ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʤʝʨʝʞʽ - ʮʝ ʱʝ 

ʡ ʽʤʽʜʞʝʚʠʡ ʭʽʜ. ɹʫʜʴ-ʷʢʠʡ ʛʽʩʪʴ, ʷʢʠʡ ʧʨʠʾʭʘʚ ʜʦ ʥʠʭ, ʟʤʦʞʝ ʰʚʠʜʢʦ 

ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ɯʥʪʝʨʥʝʪʫ ʘʙʦ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ. 

ʅʘʷʚʥʽʩʪʴ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ ʚ ʤʘʛʘʟʠʥʽ ʘʙʦ ʥʘ ʩʢʣʘʜʽ ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʨʫʭ ʽ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ, ʩʚʦʻʯʘʩʥʦ ʧʦʧʦʚʥʶʚʘʪʠ 

ʟʘʧʘʩʠ ʽ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʢʫ. ɹʝʟʧʨʦʚʦʜʦʚʽ ʟʯʠʪʫʚʘʯʽ ʰʪʨʠʭ-ʢʦʜʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʰʚʠʜʢʦ ʚʨʘʭʫʚʘʪʠ ʪʦʚʘʨ ʽ ʚʽʜʨʘʟʫ ʚʽʜʧʨʘʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʙʘʟʫ ʜʘʥʠʭ.  

ʇʽʜʢʣʶʯʝʥʥʷ POS-ʪʝʨʤʽʥʘʣʽʚ ʜʦ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʤʘʛʘʟʠʥʫ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʽʚʥʠʢʫ ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʙʦʪʫ ʚʩʴʦʛʦ ʤʘʛʘʟʠʥʫ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʈʦʟʨʘʭʫʥʦʢ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʝʣʴ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʝʥʠʡ 

ʯʝʨʝʟ ʚʘʞʢʦ ʧʝʨʝʜʙʘʯʫʚʘʥʝ ʟʘʛʘʩʘʥʥʷ ʩʠʛʥʘʣʫ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʩʪʽʥʠ ʽ 

ʧʝʨʝʢʨʠʪʪʷ, ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʚʽʜʙʠʪʪʽʚ. ʊʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʘʢʠʭ 

ʤʝʨʝʞʘʭ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʦʛʦ ʧʨʠʡʦʤʫ. 

ʇʦʪʫʞʥʦʩʪʽ ʧʝʨʝʜʘʚʘʯʽʚ, ʘʥʪʝʥʠ ʽ ʾʭ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦ ʙ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʚ ʯʝʨʝʟ ʧʝʨʝʛʦʨʦʜʢʠ ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʣʽ, ʘʣʝ ʥʝ 

ʧʨʦʥʠʢʘʚ ʟʘ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ. ʊʦʙʪʦ ʥʝ ʩʪʚʦʨʶʚʘʚ ʧʝʨʝʰʢʦʜʠ ʽʥʰʠʤ 

ʙʝʟʧʨʦʚʦʜʦʚʠʤ ʩʠʩʪʝʤʘʤ. ʏʘʩʪʦʪʠ ʩʣʽʜ ʨʦʟʧʦʜʽʣʷʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʤʝʥʰʠʪʠ 

ʘʙʦ ʟʦʚʩʽʤ ʚʠʢʣʶʯʠʪʠ ʩʠʩʪʝʤʥʽ ʧʝʨʝʰʢʦʜʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʦʜʠʥ ʦʜʥʦʤʫ ʚʫʟʣʠ 

ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ. ʊʘʢʦʞ, ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʨʠʩʪʨʦʾ, ʷʢʽ 

ʧʦʪʝʥʮʽʡʥʦ ʻ ʜʞʝʨʝʣʘʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ (ʤʽʢʨʦʭʚʠʣʴʦʚʽ ʧʝʯʽ, 

ʚʽʜʝʦʢʘʤʝʨʠ ʪʦʱʦ) [17, 18]. 
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WLAN ʚ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ (Hot-Spot) 

ʊʘʢʽ ʤʝʨʝʞʽ ʟʘʨʘʟ  ̒ʫ ʙʘʛʘʪʴʦʭ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ, - ʥʘ ʚʦʢʟʘʣʘʭ, ʚ ʟʘʣʘʭ 

ʦʯʽʢʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ, ʛʦʪʝʣʷʭ, ʨʝʩʪʦʨʘʥʘʭ ʽ ʢʘʬʝ. ɿ ʾʭ ʜʦʧʦʤʦʛʦʶ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʥʘʜʘʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʩʣʫʛʠ ʪʘʢʽ, ʷʢ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʤʝʥʶ ̔  ʪ.ʜ. 

ɼʦ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʙʝʟʧʨʦʚʦʜʦʚʠʤ ʤʝʨʝʞʘʤ ʚ ʧʨʠʤʽʱʝʥʥʷʭ, 

ʜʦʜʘʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʘ ɽʄʆ (ʥʘʧʨʠʢʣʘʜ, ʚ ʘʝʨʦʧʦʨʪʘʭ, ʜʝ ʜʽ ̒ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ). 

ʆʨʛʘʥʽʟʘʮʽʷ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʟô̒ ʜʥʘʥʥʷ ʤʽʞ ʢʽʣʴʢʦʤʘ ʙʫʜʠʥʢʘʤʠ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʻʜʠʥʠʡ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ, ʦʙô̒ ʜʥʘʚʰʠ ʤʝʨʝʞʽ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʝʣʝʬʦʥʥʽ), 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʣʝ ʚ ʨʽʟʥʠʭ ʙʫʜʽʚʣʷʭ. ʊʘʢʝ 

ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʘʜʽʦʤʦʩʪʽʚ ʘʙʦ 

ʨʘʜʽʦʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ̔  ʩʧʨʷʤʦʚʘʥʠʭ ʘʥʪʝʥ. 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʨʝʪʝʣʴʥʦ ʧʽʜʙʠʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ, ʯʘʩʪʦʪʠ, ʘʥʪʝʥʠ ʪʘ 

ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʨʝʜʘʚʘʯʽʚ, ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʟʘʻʤʥʠʭ ʧʝʨʝʰʢʦʜ ʟ 

ʙʝʟʧʨʦʚʦʜʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʩʫʩʽʜʥʽʭ ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ ʥʝ 

ʥʘʣʝʞʘʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ [17 - 19]. 

ʂʦʨʧʦʨʘʪʠʚʥʽ ʤʝʨʝʞʽ ʥʘ ʦʙʤʝʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ 

ʆʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ ʤʝʨʝʞ ʻ ʪʝ, ʱʦ ʚʩʽ ʟô̒ ʜʥʘʥʽ ʦʙô̒ ʢʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʦʜʥʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʽ ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʜʝ ʥʝʤʘʻ ʙʫʜʽʚʝʣʴ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʽʥʰʠʤ ʚʣʘʩʥʠʢʘʤ. ʇʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʤʝʨʝʞʘ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʛʦ ʤʽʩʪʝʯʢʘ ʘʙʦ ʪʝʨʠʪʦʨʽʷ ʟʘʚʦʜʫ, ʚ ʮʝʭʘʭ ʷʢʦʛʦ ʦʨʛʘʥʽʟʦʚʘʥʘ 

ʙʝʟʧʨʦʚʦʜʦʚʘ ʤʝʨʝʞʘ. 

ɹʝʟʜʨʦʪʦʚʫ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ ʪʘʢʦʛʦ ʪʠʧʫ ʢʨʘʱʝ ʨʦʟʙʠʚʘʪʠ ʥʘ ʩʝʛʤʝʥʪʠ, 

ʩʪʽʣʴʥʠʢʠ. ʆʜʠʥ ʩʪʽʣʴʥʠʢ - ʦʜʠʥ ʨʘʜʽʦʢʘʥʘʣ, ʷʢʠʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʽʣʴʢʘ ʩʪʘʥʮʽʡ, 

ʱʦ ʤʘʶʪʴ ʜʦ ʥʴʦʛʦ ʜʦʩʪʫʧ. ʊʝʨʠʪʦʨʽʾ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ ʯʘʩʪʢʦʚʦ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʪʦʤʫ ʩʫʩʽʜʥʽ ʩʪʽʣʴʥʠʢʠ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʦʪʘʭ. 

ʋ ʪʘʢʠʭ ʤʝʨʝʞʘʭ ʪʘʢʦʞ ʩʣʽʜ ʫʚʘʞʥʦ ʧʦʩʪʘʚʠʪʠʩʷ ʜʦ ʤʦʞʣʠʚʦʛʦ ʚʠʥʠʢʥʝʥʥʷ 

ʚʟʘʻʤʥʠʭ ʧʝʨʝʰʢʦʜ ʟ ʙʝʟʧʨʦʚʦʜʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ 

ʩʫʩʽʜʥʽʭ ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ ʥʝ ʥʘʣʝʞʘʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ [5 - 7, 11, 12, 17]. 
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1.2. ʇʨʦʙʣʝʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʽʩʪʽ ʽ ʤʝʪʦʜʠ ʾʭ ʚʠʨʽʰʝʥʥʷ  

 

ɺ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʬʦʨʤʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ɽʄʉ, ʟ ʷʢʠʤʠ 

ʜʦʚʦʜʠʪʴʩʷ ʩʪʠʢʘʪʠʩʷ ʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ, ʽ ʦʧʠʩʫʶʪʴʩʷ 

ʤʝʪʦʜʠ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ. 

ʇʨʦʙʣʝʤʠ ɽʄʉ, ʽʩʥʫʶʯʽ ʫ WLAN  

ɺʙʫʜʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ WLAN ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ ʦʜʥʦʯʘʩʥʫ ʨʦʙʦʪʫ 

ʥʝʚʝʣʠʢʦ ʾ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧôʁ ʪʝʨʽʚ ʚʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʩʪʽʣʴʥʠʢʘ. ɺʦʥʠ ʥʝ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʛʘʨʘʥʪʦʚʘʥʫ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɿ ʨʦʩʪʦʤ ʱʽʣʴʥʦʩʪʽ ʘʙʦʥʝʥʪʽʚ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʟʘʻʤʥʽ ʧʝʨʝʰʢʦʜʠ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʯʠʩʣʦ ʢʦʣʽʟʽʡ ʽ ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘʥʠʭ ʧʘʢʝʪʽʚ, ʟʨʦʩʪʘʻ ʯʘʩ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʽ 

ʟʘʪʨʠʤʢʠ ʧʨʠ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʙʪʦ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʦʩʪʫʧʫ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ [7, 9 - 11, 13, 16]. 

ʇʨʦʙʣʝʤʘ ʧʨʠʭʦʚʘʥʦʛʦ ʚʫʟʣʘ 

ʋ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞʘʭ ʤʦʞʣʠʚʘ ʥʘʩʪʫʧʥʘ ʩʠʪʫʘʮʽʷ: ʜʚʽ ʩʪʘʥʮʽʾ (ɸ ʽ ɺ) 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʟʘ ʟʦʥʦʶ ʚʠʜʠʤʦʩʪʽ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ʉʪʘʥʮʽʷ ʉ ʤʦʞʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʦʙʦʤʘ ʩʪʘʥʮʽʷʤʠ (ɸ ʽ ɺ). ʉʪʘʥʮʽʷ ɸ ʧʝʨʝʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʩʪʘʥʮʽʶ ʉ. ʉʪʘʥʮʽʷ ɺ 

çʥʝ ʙʘʯʠʪʴè, ʱʦ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʟʘʡʥʷʪʝ, ʪʦʤʫ ʱʦ ʩʪʘʥʮʽʷ ɸ ʟʥʘʭʦʜʠʪʴʩʷ 

ʜʣʷ ʥʝʾ ʧʦʟʘ ʟʦʥʦʶ ʜʦʩʷʞʥʦʩʪʽ, ʽ, ʚʚʘʞʘʶʯʠ ʱʦ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʚʽʣʴʥʝ, 

ʧʦʯʠʥʘʻ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʩʪʘʥʮʽʶ ʉ ʧʨʠʭʦʜʷʪʴ ʦʜʥʦʯʘʩʥʦ 

ʜʚʘ ʩʠʛʥʘʣʫ ʚʽʜ ʩʪʘʥʮʽʾ ɸ ʽ ɺ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʣʽʟʽʷ. ʎʷ ʩʠʪʫʘʮʽʷ ʚʽʜʦʤʘ ʷʢ 

ʧʨʦʙʣʝʤʘ ʧʨʠʭʦʚʘʥʦʛʦ ʚʫʟʣʘ [18 - 21]. 

ɺʟʘʻʤʥʽ ʧʝʨʝʰʢʦʜʠ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʩʪʽʣʴʥʠʢʘʤʠ (ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʘ 

ɽʄʉ) 

ʋ ʤʝʨʝʞʘʭ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11b ʽ g ʻ ʪʽʣʴʢʠ ʪʨʠ ʢʘʥʘʣʘ, ʱʦ ʥʝ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ. ʗʢʱʦ ʤʝʨʝʞʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 1-3 ʩʪʽʣʴʥʠʢʽʚ, ʪʦ ʨʽʚʝʥʴ 

ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ. ʋ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʽ ʙʽʣʴʰʝ ʩʪʽʣʴʥʠʢʽʚ, ʄʉ ʽ ɸʈ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʥʘ ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʘʭ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʩʪʚʦʨʶʶʪʴʩ ̫ʟʥʘʯʥʽ 

ʚʟʘʻʤʥʽ ʧʝʨʝʰʢʦʜʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʟʚô̫ ʟʢʫ, ʟʤʝʥʰʝʥʥʷ 
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ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʽ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ, ʘʞ ʜʦ ʾʾ ʧʦʚʥʦʾ 

ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [5, 10 - 12]. 

ʄʽʞʩʠʩʪʝʤʥʘ ɽʄʉ 

ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʥʽ ʧʝʨʝʰʢʦʜʠ ʟ ʨʽʟʥʠʤʠ ʨʘʜʽʦʧʨʠʩʪʨʦʷʤʠ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʪʽʡ ʞʝ ʪʝʨʠʪʦʨʽʾ (ʤʽʢʨʦʭʚʠʣʴʦʚʽ ʧʝʯʽ, ʽʥʰʽ ʙʝʟʧʨʦʚʦʜʦʚʽ ʤʝʨʝʞʽ, 

ʧʨʠʩʪʨʦʾ Bluetooth). ɿʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʮʝʡ ʚʧʣʠʚ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʟʚô̫ ʟʢʫ ʘʙʦ ʧʦʚʥʦ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʝʨʝʞʽ [7, 

22, 23]. 

ɿʘʙʝʟʧʝʯʝʥʥʷ QoS ʜʣʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʦʜʘʪʢʽʚ 

ʄʝʭʘʥʽʟʤʠ QoS ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʯʫʪʣʠʚʦʛʦ ʜʦ 

ʟʘʪʨʠʤʦʢ ʪʨʘʬʽʢʫ (ʛʦʣʦʩ, ʚʽʜʝʦ), ʚʽʜ ʪʨʘʬʽʢʫ ʽʥʰʠʭ ʜʦʜʘʪʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʙʝʟʧʨʦʚʦʜʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ, ʥʦ ʚʦʥʠ ʥʝ ʨʷʪʫʶʪʴ ʚʽʜ ʟʤʽʥ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʝʨʝʞʽ, ʥʘʷʚʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ 

ʽ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʯʠʩʣʘ ʢʦʣʽʟʽʡ ʽ ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘʥʠʭ ʧʘʢʝʪʽʚ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ, ʟʤʝʥʰʝʥʥʷ ʜʦʩʪʫʧʥʦʾ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ QoS ʟʥʠʞʫʻʪʴʩʷ ʘʙʦ ʾʭ ʨʦʙʦʪʘ ʧʦʚʥʽʩʪʶ 

ʙʣʦʢʫʻʪʴʩʷ [8, 9, 13, 15, 24]. 

ɺʧʣʠʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʩʮʝʚʦʩʪʽ 

ʈʝʣʴʻʬ, ʬʽʟʠʯʥʽ ʧʝʨʝʰʢʦʜʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ (ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ) ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ, ʘ, ʦʪʞʝ, ʽ ʥʘ ʷʢʽʩʪʴ ʩʠʛʥʘʣʫ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʨʝʚʘ, 

ʙʫʜʠʥʢʠ, ʩʪʽʥʠ ʙʫʜʠʥʢʽʚ, ʜʚʝʨʽ, ʘʚʪʦʤʦʙʽʣʽ, ʢʥʠʞʢʦʚʽ ʧʦʣʠʮʽ, ʧʨʝʜʤʝʪʠ ʜʠʟʘʡʥʫ 

(ʦʩʦʙʣʠʚʦ ʤʝʪʘʣʝʚʽ ʝʣʝʤʝʥʪʠ), ʽ ʪ.ʜ. 

ʇʦʛʦʜʘ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ. ɿʘʟʚʠʯʘʡ ʦʧʘʜʠ 

ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʯʘʩʪʦʪʘʭ ʚʠʱʝ 5 ɻɻʮ, ʘʣʝ, ʤʦʞʫʪʴ ʙʫʪʠ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʾʭ ʚʧʣʠʚ 

ʜʦʩʠʪʴ ʩʠʣʴʥʠʡ ̔  ʥʘ ʯʘʩʪʦʪʘʭ ʚʠʱʝ 400 ʄɻʮ (ʥʘʧʨʠʢʣʘʜ, ʤʦʢʨʝ ʣʠʩʪʷ ʜʝʨʝʚ ʫ 

ʧʘʨʢʫ). ʎʷ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʫʣʠʯʥʠʭ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ ʽ ʾʾ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʱʝ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN [18, 26, 27]. 
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ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ɽʄʉ ʽ ʾʭ ʥʝʜʦʣʽʢʠ 

ʇʨʦʙʣʝʤʠ ɽʄʉ (ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʦʾ ʽ ʤʝʞʩʠʩʪʝʤʥʦ)ʾ ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ (ʥʘʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʢʦʜʫʚʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʩʪʽʡʢʽʩʪʴ) ʽ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʦʾ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʦʩʪʽ, ʟʘʢʣʘʜʝʥʽ ʚ 

ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʚʠʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʤʝʨʝʞʽ [7, 14, 20, 21, 

28]. 

ʄʝʭʘʥʽʟʤʠ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ 

ʄʝʭʘʥʽʟʤʠ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ʱʦ ʽʩʥʫʶʪʴ ʚ ʤʝʨʝʞʘʭ IEEE 

802.11, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 1.2. WLAN ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ 

ñʤʥʦʞʠʥʥʠʡ ʜʦʩʪʫʧ ʟ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʯʦʾ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʣʽʟʽʡò (carrier sense 

multiple access with collision avoidance, CSMA/CA). CSMA/CA ʷʚʣʷʻ ʩʦʙʦʶ 

ʤʝʭʘʥʽʟʤ ñʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʶò (listen before talk, LBT). 

ʇʝʨʝʜʘʚʘʣʴʥʘ ʩʪʘʥʮʽʷ ʧʝʨʝʚʽʨʷʻ, ʯʠ ʧʨʠʩʫʪʥʽʡ ʚ ʩʝʨʝʜʦʚʠʱʽ ʩʠʛʥʘʣ ʥʝʩʫʯʦʾ ʽ, 

ʧʝʨʰ ʥʽʞ ʧʦʯʘʪʠ ʧʝʨʝʜʘʯʫ, ʯʝʢʘʻ ʾʾ ʟʚʽʣʴʥʝʥʥʷ [7, 11, 17, 28]. 

 

 

ʈʠʩ. 1.2. ʄʝʭʘʥʽʟʤʠ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʚ ʤʝʨʝʞʘʭ IEEE 802.11 
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ɿʘʧʦʙʽʛʘʥʥʷ ʢʦʣʽʟʽʡ ʻ ʢʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ, 

ʦʩʢʽʣʴʢʠ ʦʩʪʘʥʥʽ ʥʝ ʤʘʶʪʴ ʥʘ̫ʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʾʭ ʚʠʷʚʣʝʥʥʷ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ CSMA/CA ʢʦʣʽʟʽʷ ʚʠʷʚʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʥʝʦʪʨʠʤʘʥʥʽ 

ʧʝʨʝʜʘʚʘʣʴʥʦʶ ʩʪʘʥʮʽʻʶ ʦʯʽʢʫʚʘʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ [11, 12, 25]. 

ʂʦʤʧʦʥʝʥʪʠ ʤʝʭʘʥʽʟʤʫ CSMA/CA 

IEEE 802.11 - ʮʝ ʘʩʠʥʭʨʦʥʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʘʭ ʜʦʚʽʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʣʷ ʥʘʜʘʥʥʷ ɯʥʪʝʨʥʝʪ-ʟ'ʻʜʥʘʥʥʷ ʧʦ ʙʝʟʧʨʦʚʦʜʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ɺʦʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʪʦʢʦʣ ʤʥʦʞʠʥʥʦʛʦ ʜʦʩʪʫʧʫ ʟ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʯʦʾ ʽ ʟʘʧʦʙʽʛʘʥʥʷʤ 

ʢʦʥʬʣʽʢʪʽʚ (CSMA/CA), ʷʢʠʡ ʤʘʻ ʥʘ ʫʚʘʟʽ, ʱʦ ʢʦʞʝʥ ʚʫʟʦʣ ʚʠʷʚʣʷʻ ʢʘʥʘʣ ʜʦ 

ʧʝʨʝʜʘʯʽ. ʗʢʱʦ ʝʥʝʨʛʽʷ, ʚʠʤʽʨʷʥʘ ʥʘ ʢʘʥʘʣʽ, ʧʝʨʝʚʠʱʫʻ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʦʮʽʥʢʠ ʯʠʩʪʦʪʠ ʢʘʥʘʣʫ, ʪʦ ʢʘʥʘʣ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʟʘʥʷʪʴ, ʽ ʧʝʨʝʜʘʯʘ ʚʽʜʢʣʘʜʘʻʪʴʩʷ. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʢʘʥʘʣ ʦʛʦʣʦʰʫʻʪʴʩʷ ʷʢ ʚʽʣʴʥʠʤ, ʽ ʚʫʟʦʣ ʧʝʨʝʭʦʜʠʪʴ ʜʦ 

ʧʝʨʝʜʘʯʽ ʢʘʜʨʫ [6, 9, 12, 18, 29]. 

ʂʦʤʧʦʥʝʥʪʠ ʤʝʭʘʥʽʟʤʫ CSMA/CA: 

Å ʢʦʥʪʨʦʣʴ ʥʝʩʫʯʦʾ; 

Å ʨʦʟʧʦʜʽʣʝʥʘ ʬʫʥʢʮʽʷ ʢʦʦʨʜʠʥʘʮʽʾ (distributed coordination function, DCF); 

Å ʬʨʝʡʤʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ; 

Å ʨʝʟʝʨʚʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ "ʛʦʪʦʚʥʽʩʪʴ 

ʜʦ ʧʝʨʝʜʘʯʽ/ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʨʠʡʦʤʫ" (Request-to-Send / Clear-to-Send, RTS / CTS) 

[30]. 

ʂʨʽʤ ʪʦʛʦ, ʜʚʘ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʫ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʨʝʜʘʯʽ ʟʘ ʩʪʘʥʜʘʨʪʦʤ IEEE 802.11, ʘʣʝ ʥʝ ʧʦʚô̫ ʟʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʪʝʭʥʦʣʦʛʽʻʶ CSMA/CA: 

Å ʬʨʘʛʤʝʥʪʘʮʽʷ ʬʨʝʡʤʽʚ; 

Å ʪʦʯʢʦʚʘ ʬʫʥʢʮʽʷ ʢʦʦʨʜʠʥʘʮʽʾ (point coordination function, PCF). 

ʉʪʘʥʮʽʷ, ʷʢʘ ʤʘʻ ʥʘʤʽʨ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʜʘʯʫ ʚ ʧʨʦʚʦʜʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʧʦʚʠʥʥʘ ʩʧʦʯʘʪʢʫ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝʩʫʯʘ [11]. ʗʢʱʦ ʥʝʩʫʯʘ 

ʟʘʡʥʷʪʘ, ʪʦ ʧʝʨʝʜʘʯʘ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʜʦ ʤʦʤʝʥʪʫ ʟʚʽʣʴʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ. ʉʪʘʥʮʽʷ 

ʚʠʟʥʘʯʘʻ ʩʪʘʥ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʤʝʪʦʜʽʚ. 

Å ʇʝʨʝʚʽʨʢʘ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʥʘ ʥʘʷʚʥʽʩʪʴ ʥʝʩʫʯʦʾ. 
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Å ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʢʦʥʪʨʦʣʶ ʥʝʩʫʯʦʾ, ʚʝʢʪʦʨʘ ʨʦʟʧʦʜʽʣʫ 

ʤʝʨʝʞʽ (network allocation vector, NAV). 

ʉʪʘʥʮʽʷ ʤʦʞʝ ʧʝʨʝʚʽʨʠʪʠ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʽ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʪʦʤʫ, ʱʦ ʥʝʩʫʯʘ 

ʚʽʣʴʥʘ. ɸʣʝ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʤʦʞʝ ʙʫʪʠ ʚʩʝ ʱʝ ʟʘʡʥʷʪʝ 

ʽʥʰʦʶ ʩʪʘʥʮʽʻʶ ʯʝʨʝʟ ʚʝʢʪʦʨ ʨʦʟʧʦʜʽʣʫ ʤʝʨʝʞʽ. ʎʝ ʪʘʡʤʝʨ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ 

ʦʥʦʚʣʶʻʪʴʩʷ ʜʘʥʠʤʠ ʬʨʝʡʤʽʚ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ. 

ʉʪʘʥʮʽʷ ʦʥʦʚʣʶʻ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ʨʦʟʧʦʜʽʣʫ ʤʝʨʝʞʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʦʪʨʠʤʘʥʝ 

ʟʥʘʯʝʥʥʷ ʧʦʣʷ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʚʠʱʫʻ ʟʙʝʨʝʞʝʥʝ ʚ ʾʾ ʚʝʢʪʦʨʽ ʨʦʟʧʦʜʽʣʫ ʤʝʨʝʞʽ [11, 

12, 25]. 

ɿʘʪʚʝʨʜʞʝʥʠʡ IEEE ʤʝʭʘʥʽʟʤ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʜʣʷ ʤʝʨʝʞ 

ʩʪʘʥʜʘʨʪʫ IEEE 802.11- ʮʝ ʨʦʟʧʦʜʽʣʝʥʘ ʬʫʥʢʮʽʷ ʢʦʦʨʜʠʥʘʮʽʾ (DCF), ʤʝʭʘʥʽʟʤ 

ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʝʪʦʜʽ CSMA/CA. 

ʇʨʠ ʨʦʙʦʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ DCF ʩʪʘʥʮʽʷ, ʷʢʘ ʤʘʻ ʥʘʤʽʨ ʧʝʨʝʜʘʪʠ ʬʨʝʡʤ, 

ʧʦʚʠʥʥʘ ʧʦʯʝʢʘʪʠ ʧʝʚʥʠʡ ʯʘʩ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʟʚʽʣʴʥʠʪʴʩʷ. ʎʝʡ 

ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʥʘʟʠʚʘʻʪʴʩʷ ʤʽʞʬʨʝʡʤʦʚʠʡ ʟʘʟʦʨ DCF (DCF interframc space, 

DIFS). ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ DIFS ʩʪʘʥʮʽʷ ʤʦʞʝ ʚʟʷʪʠ ʫʯʘʩʪʴ ʚ 

ʟʤʘʛʘʥʥʽ ʟʘ ʧʨʘʚʦ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ. ɯʩʥʫʻ ʚʝʣʠʢʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʢʽʣʴʢʘ ʩʪʘʥʮʽʡ ʦʜʥʦʯʘʩʥʦ ʩʧʨʦʙʫʶʪʴ ʧʦʯʘʪʠ ʧʝʨʝʜʘʯʫ ʥʝʛʘʡʥʦ ʧʽʩʣʷ 

ʟʚʽʣʴʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʽʟʽʾ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʮʽʻʾ 

ʩʠʪʫʘʮʽʾ, DCF ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘʡʤʝʨ ʚʠʧʘʜʢʦʚʦʾ ʟʘʪʨʠʤʢʠ (random backoff timer). 

ʉʧʝʮʠʬʽʢʘʮʽʷ IEEE 802.11 ʚʠʤʘʛʘʻ, ʱʦʙ ʧʨʠʡʤʘʶʯʘ ʩʪʘʥʮʽʷ ʧʝʨʝʜʘʣʘ 

ʩʪʘʥʮʽʾ-ʚʽʜʧʨʘʚʥʠʢʫ ʬʨʝʡʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ʗʢʱʦ ʧʝʨʝʜʘʚʘʣʴʥʘ ʩʪʘʥʮʽʷ ʥʝ 

ʦʪʨʠʤʫʻ ʬʨʝʡʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʚʦʥʘ ʚʚʘʞʘʻ, ʱʦ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʝʜʘʯʽ ʚʽʜʙʫʣʘʩʷ 

ʢʦʣʽʟʽʷ. ʇʝʨʝʜʘʚʘʣʴʥʘ ʩʪʘʥʮʽ ̫ʦʥʦʚʣʶʻ ʟʥʘʯʝʥʥʷ ʩʚʦʛʦ ʣʽʯʠʣʴʥʠʢʘ ʯʠʩʣʘ ʩʧʨʦʙ, 

ʧʦʜʚʦʶʻ ʰʠʨʠʥʫ ʚʽʢʥʘ ʢʦʥʢʫʨʝʥʮʽʾ ʽ ʧʦʯʠʥʘʻ ʧʨʦʮʝʩ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʨʝʜʘʯʽ ʩʧʦʯʘʪʢʫ [11, 12, 25]. ʅʘ ʨʠʩ. 1.3 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ DCF [5, 10, 12, 28 - 31]. 

ʋ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞʘʭ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʧʨʦʙʣʝʤʘ ʧʨʠʭʦʚʘʥʦʛʦ 

ʚʫʟʣʘ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʝʨʫʶʯʦʛʦ ʬʨʝʡʤʫ, ʷʢʠʡ 
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ʥʘʟʠʚʘʻʪʴʩʷ ʬʨʝʡʤ RTS (ʬʨʝʡʤ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʧʝʨʝʜʘʯʽ). ʌʨʝʡʤ RTS, ʱʦ ʤʽʩʪʠʪʴ 

ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʙʤʽʥʫ ʬʨʝʡʤʘʤʠ, ʥʘʜʩʠʣʘʻʪʴʩʷ ʜʦ ʪʦʯʢʠ ʜʦʩʪʫʧʫ. 

ʊʦʯʢʘ ʜʦʩʪʫʧʫ ʦʪʨʠʤʫʻ ʬʨʝʡʤ RTS ʚʽʜ ʩʪʘʥʮʽʾ ʽ ʚʽʜʧʦʚʽʜʘʻ ʢʝʨʫʶʯʠʤ 

ʬʨʝʡʤʦʤ CTS (ʬʨʝʡʤʦʤ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʧʨʠʡʦʤʫ). ʆʩʪʘʥʥʽʡ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʧʦʣʝ 

ʪʨʠʚʘʣʦʩʪʽ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʜʦʩʠʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʜʘʚʘʣʴʥʘ ʩʪʘʥʮʽʷ ʤʦʛʣʘ 

ʟʘʚʝʨʰʠʪʠ ʦʙʤʽʥ ʬʨʝʡʤʘʤʠ. ʆʙʤʽʥ ʬʨʝʡʤʘʤʠ ʚʢʣʶʯʘʻ ʪʦʡ ʬʨʝʡʤ, ʷʢʠʡ ʩʪʘʥʮʽʷ 

ʤʘʻ ʥʘʤʽʨ ʧʝʨʝʜʘʪʠ, ʘ ʪʘʢʦʞ ʦʯʽʢʫʚʘʥʠʡ ʥʝʶ ʬʨʝʡʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ɺʩʽ ʩʪʘʥʮʽʾ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʜʽʾ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʦʪʨʠʤʫʶʪʴ ʬʨʝʡʤ CTS ʽ ʦʥʦʚʣʶʶʪʴ 

ʟʥʘʯʝʥʥʷ ʩʚʦʾʭ NAV (ʚʝʢʪʦʨʽʚ ʨʦʟʧʦʜʽʣʫ ʤʝʨʝʞʽ) [31, 32]. 

 

 

ʈʠʩ. 1.3. ɸʣʛʦʨʠʪʤ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ DCF 
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ʇʦʯʘʪʢʦʚʠʡ ʬʨʝʡʤ RTS ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʯʝʨʝʟ ʧʨʦʮʝʜʫʨʫ DCF, ʷʢ ʙʫʜʴ-

ʷʢʠʡ ʽʥʰʠʡ ʬʨʝʡʤ. ɸʣʝ, ʘʥʘʣʦʛʽʯʥʦ ʢʘʜʨʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʠʡ CTS-

ʬʨʝʡʤ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ, ʤʠʥʝ ʧʨʦʮʝʜʫʨʫ ʚʠʧʘʜʢʦʚʦʾ ʟʘʪʨʠʤʢʠ 

ʽ, ʧʝʨʝʜ ʪʠʤ ʷʢ ʙʫʪʠ ʧʝʨʝʜʘʥʠʤ, ʧʦʚʠʥʝʥ ʚʠʪʨʠʤʘʪʠ ʯʘʩ, ʨʽʚʥʠʡ ̔ ʥʪʝʨʚʘʣʫ SIFS. 

ʉʪʘʥʮʽʷ, ʱʦ ʦʪʨʠʤʘʣʘ ʬʨʝʡʤ, ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʙʝʟʧʦʤʠʣʢʦʚʠʡ ʧʨʠʡʦʤ 

ʚʽʜʧʨʘʚʢʦʶ ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʩʪʘʥʮʽʾ ʬʨʝʡʤʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ʌʨʝʡʤʠ ʤʦʞʫʪʴ 

ʤʽʩʪʠʪʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽ ʾʤ ʜʦʟʚʦʣʷʻʪʴʩʷ ʥʝ ʙʨʘʪʠ ʫʯʘʩʪʽ ʚ ʧʨʦʮʝʩʽ ʚʠʧʘʜʢʦʚʦʾ 

ʟʘʪʨʠʤʢʠ. ʎʝ ʛʘʨʘʥʪʫʻ ʧʨʠʡʤʘʶʯʽʡ ʩʪʘʥʮʽʾ ʥʘʡʙʽʣʴʰʠʡ ʰʘʥʩ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ 

ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʩʪʘʥʮʽʷʤʠ. ʇʨʠ ʢʦʞʥʽʡ ʥʝʚʜʘʣʽʡ 

ʩʧʨʦʙʽ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʥʮʽʷ ʟʙʽʣʴʰʫʻ ʟʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʩʧʨʦʙ. 

ʂʦʣʠ ʟʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʯʠʩʣʘ ʩʧʨʦʙ ʜʦʩʷʛʘʻ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ 

ʤʝʨʝʞʽ ʧʦʨʦʛʫ, ʩʪʘʥʮʽʷ ʥʘʤʘʛʘʻʪʴʩʷ ʟʘʨʝʟʝʨʚʫʚʘʪʠ ʩʝʨʝʜʦʚʠʱʝ [12, 18, 31, 32]. 

ʌʨʘʛʤʝʥʪʘʮʽʷ ʬʨʝʡʤʫ - ʮʝ ʚʠʢʦʥʫʚʘʥʘ ʥʘ ʨʽʚʥʽ ʄɸʉ ʬʫʥʢʮʽʷ, ʧʨʠʟʥʘʯʝʥʥʷ 

ʷʢʦʾ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʧʝʨʝʜʘʯʽ ʬʨʝʡʤʽʚ ʯʝʨʝʟ ʙʝʟʧʨʦʚʦʜʦʚʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʽʜ 

ʬʨʘʛʤʝʥʪʘʮʽʻʶ ʨʦʟʫʤʽʻʪʴʩʷ ʜʨʦʙʣʝʥʥʷ ʬʨʝʡʤʫ ʥʘ ʤʝʥʰʽ ʬʨʘʛʤʝʥʪʠ ʽ ʧʝʨʝʜʘʯʘ 

ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʦʢʨʝʤʦ. ʆʪʨʠʤʘʥʥʷ ʢʦʞʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʬʨʝʡʤʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʦʢʨʝʤʦ. ʆʪʞʝ, ʷʢʱʦ ʷʢʠʡ-ʥʝʙʫʜʴ ʬʨʘʛʤʝʥʪ ʙʫʜʝ ʧʝʨʝʜʘʥʠʡ ʟ ʧʦʤʠʣʢʦʶ ʘʙʦ 

ʚʩʪʫʧʠʪʴ ʚ ʢʦʣʽʟʽʶ, ʪʽʣʴʢʠ ʡʦʛʦ ʜʦʚʝʜʝʪʴʩʷ ʧʝʨʝʜʘʚʘʪʠ ʧʦʚʪʦʨʥʦ, ʘ ʥʝ ʚʝʩʴ ʬʨʝʡʤ. 

ʎʝ ʧʦʙʽʯʥʦ ʟʙʽʣʴʰʫʻ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ. ʂʦʞʝʥ ʬʨʘʛʤʝʥʪ ʬʨʝʡʤʘ ʚʢʣʶʯʘʻ 

ʟʘʛʦʣʦʚʦʢ, ʽ ʚʠʤʘʛʘʻ ʧʝʨʝʜʘʯʽ ʦʢʨʝʤʦʛʦ ʬʨʝʡʤʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʣʦ ʩʣʫʞʙʦʚʠʭ ʩʠʛʥʘʣʽʚ ʽ ʟʥʠʞʫʻʪʴʩʷ ʯʘʩʪʢʘ ʧʝʨʝʜʘʥʠʭ ʢʦʨʠʩʥʠʭ 

ʜʘʥʠʭ. ʈʦʟʤʽʨ ʬʨʘʛʤʝʥʪʘ ʤʦʞʝ ʟʘʜʘʚʘʪʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʝʨʝʞʽ. ʌʨʘʛʤʝʥʪʘʮʽʾ 

ʧʽʜʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʦʜʥʦʘʜʨʝʩʥʽ ʬʨʝʡʤʠ. ʐʠʨʦʢʦʤʦʚʥʽ ʽ ʙʘʛʘʪʦʘʜʨʝʩʥʽ ʬʨʝʡʤʠ 

ʧʝʨʝʜʘʶʪʴʩʷ ʮʽʣʢʦʤ. ʂʨʽʤ ʪʦʛʦ, ʬʨʘʛʤʝʥʪʠ ʬʨʝʡʤʘ ʧʝʨʝʜʘʶʪʴʩʷ ʧʘʢʝʪʦʤ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʽʣʴʢʠ ʦʜʥʽʻʾ ʽʪʝʨʘʮʽʾ ʤʝʭʘʥʽʟʤʫ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ 

DCF. 

PCF - ʥʝʦʙʦʚô̫ ʟʢʦʚʠʡ ʤʝʭʘʥʽʟʤ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʜʦ ʤʝʭʘʥʽʟʤʫ DCF. ʈʦʙʦʪʘ PCF ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʭ BSS. ʄʝʭʘʥʽʟʤ PCF ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʯʫ ʬʨʝʡʤʽʚ ʟʘ ʦʧʠʪʫʚʘʥʥʷʤ, 

ʦʙʤʝʞʫʶʯʠ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ. ɹʽʣʴʰʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʥʝ 



34 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʤʝʭʘʥʽʟʤʫ PCF ʚ ʩʚʦʾʭ ʧʨʠʩʪʨʦʷʭ, ʪʦʤʫ ʱʦ ʚʽʥ ʟʙʽʣʴʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʜʘʥʠʭ ʩʣʫʞʙʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚ BSS [33, 34]. 

ʄʝʭʘʥʽʟʤ PCF ʟʘʩʥʦʚʘʥʠʡ ʧʘ ʚʟʘʻʤʦʜʽʾ ʪʦʯʢʠ ʢʦʦʨʜʠʥʘʮʽʾ (point 

coordinator, PC) ʽ ʩʪʘʥʮʽʡ, ʦʧʠʪʫʚʘʥʠʭ ʪʦʯʢʦʶ ʢʦʦʨʜʠʥʘʮʽʾ (ʩʪʘʥʮʽʾ CF-Pollable). 

ʇʨʠ ʨʦʙʦʪʽ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʤʝʭʘʥʽʟʤʫ PCF, ʩʪʘʥʮʽʾ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ (ʧʦ 

ʦʜʥʦʤʫ ʬʨʝʡʤʫ ʟʘ ʦʜʠʥ ʨʘʟ) ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʪʦʯʢʘ ʢʦʦʨʜʠʥʘʮʽʾ ʟʜʽʡʩʥʶʻ ʾʭ 

ʦʧʠʪʫʚʘʥʥʷ. ʊʦʯʢʘ ʢʦʦʨʜʠʥʘʮʽʾ ʤʦʞʝ ʧʦʩʠʣʘʪʠ ʬʨʝʡʤʠ ʩʪʘʥʮʽʷʤ, ʦʧʠʪʫʚʘʪʠ ʾʭ ʥʘ 

ʧʨʝʜʤʝʪ ʧʝʨʝʜʘʯʽ ʬʨʝʡʤʽʚ, ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʧʨʠʡʦʤ ʬʨʝʡʤʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʄɸʉ-ʨʽʚʥʷ ʘʙʦ ʟʘʢʽʥʯʠʪʠ ʩʝʘʥʩ CFP. 

ʄʝʭʘʥʽʟʤ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ: ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʧʣʠʚʽ 

ʧʝʨʝʰʢʦʜ 

ʄʝʭʘʥʽʟʤʠ ʢʦʥʪʨʦʣʶ ʥʝʩʫʯʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʘʩʦʚʦʛʦ ʧʦʜʽʣʫ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʜʥʦʯʘʩʥʫ ʨʦʙʦʪʫ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʧʝʨʝʜʘʚʘʯʘ ʚ ʦʜʥʦʤʫ ʩʪʽʣʴʥʠʢʫ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ 

ʧʝʨʝʰʢʦʜ ʮʝʡ ʤʝʭʘʥʽʟʤ ʻ ʥʝʝʬʝʢʪʠʚʥʠʤ, ʪʦʤʫ ʱʦ ʙʝʟʧʨʦʚʦʜʦʚʝ ʩʝʨʝʜʦʚʠʱʝ 

ʤʦʞʝ ʙʫʪʠ ʟʘʡʥʷʪʝ ʥʝʟʘʣʝʞʥʠʤ ʩʪʦʨʦʥʥʽʤ ʧʝʨʝʜʘʚʘʯʝʤ, ʷʢʠʡ ʟʘʚʘʞʘʻ [17, 28, 34, 

35]. 

ʌʫʥʢʮʽʾ ʢʦʦʨʜʠʥʘʮʽʾ DCF ʽ PCF ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʧʦʜʽʣ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ 

ʤʽʞ ʘʙʦʥʝʥʪʘʤʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʨʝʡʤʽʚ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʘʢʪ ʜʦʩʪʘʚʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʦʜʝʨʞʫʚʘʯʫ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʪʦʨʥʦʾ ʚʽʜʧʨʘʚʢʠ ʧʘʢʝʪʽʚ. 

ʄʝʭʘʥʽʟʤ RTS/CTS ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʧʨʠʭʦʚʘʥʦʛʦ ʚʫʟʣʘ ʽ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʫʧ ʘʙʦʥʝʥʪʘ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʚ ʟʘʚʘʥʪʘʞʝʥʽʡ BSS. ʎʝʡ ʤʝʭʘʥʽʟʤ ʜʽʻ 

ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʩʪʽʣʴʥʠʢʘ ʽ ʥʝ ʤʦʞʝ ʨʝʛʫʣʶʚʘʪʠ ʨʦʙʦʪʫ ʩʫʩʽʜʥʽʭ 

ʩʪʽʣʴʥʠʢʽʚ. 

ɿʘ ʨʘʭʫʥʦʢ ʬʨʘʛʤʝʥʪʘʮʽʾ ʬʨʝʡʤʽʚ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʬʨʝʡʤʽʚ ʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ, ʪʦʤʫ ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʦʾ 

ʧʝʨʝʜʘʯʽ ʤʝʥʰʦʛʦ ʬʨʘʛʤʝʥʪʘ ʯʝʨʝʟ ʙʝʟʧʨʦʚʦʜʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʧʝʨʝʰʢʦʜʘʤʠ 

ʚʠʱʝ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʜʘʥʦʾ ʩʣʫʞʙʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʌʨʘʛʤʝʥʪʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʘ ʫ ʟʘʚʘʥʪʘʞʝʥʦʾ ʙʝʟʧʨʦʚʦʜʦʚʦʾ 

ʤʝʨʝʞʽ ʘʙʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʰʢʦʜ. 
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ɿ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʽʣʴʢʠ ʬʨʝʡʤʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽ ʬʨʘʛʤʝʥʪʘʮʽ ʾ

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʪʠʜʽʾ ʨʘʜʽʦʧʝʨʝʰʢʦʜ (ʮɹʦʛʦ ʷʚʥʦ ʥʝʜʦʩʪʘʪʥʴʦ). 

ʈʝʰʪʘ ʤʝʭʘʥʽʟʤʠ ʧʨʠʟʥʘʯʝʥʽ ʪʽʣʴʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚô̫ ʟʢʫ ʚʩʝʨʝʜʠʥʽ ʩʪʽʣʴʥʠʢʘ 

ʽ ʫʨʘʟʣʠʚʽ ʷʢ ʜʣʷ ʤʽʞʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ, ʪʘʢ ʽ ʜʣʷ ʧʝʨʝʰʢʦʜ ʚʽʜ ʩʫʩʽʜʥʽʭ 

ʩʪʽʣʴʥʠʢʽʚ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ IEEE 802.11ʝ 

ʉʪʘʥʜʘʨʪ IEEE 802.11ʝ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʩʝʨʚʽʩʽʚ 

ʥʝʦʙʭʽʜʥʦ ʁʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʟ ʧʨʠʧʫʩʪʠʤʦʶ ʟʘʪʨʠʤʢʦʶ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

(Quality of Service, QoS). ʉʢʣʘʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʱʦʜʦ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʢʦʚʠʭ ʧʘʢʝʪʽʚ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ 10-20%, ʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʙʦʥʝʥʪʘ ʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʟô̒ ʜʥʘʥʥʷ. ʇʨʠʩʪʨʽʡ, ʱʦ 

ʫʧʨʘʚʣʷʻ ʚʠʜʽʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ, ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʥʝʟʥʘʥʥʽ 

ʱʦʜʦ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʩʢʽʣʴʢʠ ʘʥʘʣʦʛʽʯʥʠʡ ʩʫʩʽʜʥʽʡ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʚ ʙʫʜʴ-

ʷʢʠʡ ʤʦʤʝʥʪ ʚʠʢʦʨʠʩʪʘʪʠ ʯʘʩʪʠʥʫ ʮʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʩʚʦʾʭ ʧʦʪʨʝʙ [31, 32, 36]. 

ʉʧʝʮʠʬʽʢʘʮʽʷ IEEE 802.11ʝ ʧʝʨʝʜʙʘʯʘʻ ʤʘʨʢʫʚʘʥʥʷ ʧʘʢʝʪʽʚ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʨʠʪʠʯʥʠʭ ʜʘʥʠʭ, ʤʽʪʢʘʤʠ ʧʨʽʦʨʠʪʝʪʫ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ 

ʦʪʨʠʤʫʶʪʴ ʧʘʢʝʪʠ ʛʦʣʦʩʦʚʠʭ ʜʘʥʠʭ (IP-ʪʝʣʝʬʦʥʽʷ), ʷʢ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʭ ʜʦ 

ʟʘʪʨʠʤʢʠ ʫ ʩʤʫʟʽ ʧʨʦʧʫʩʢʘʥʥʷ, ʧʦʪʦʢʠ ʧʝʨʝʜʘʶʪʴ ʚʽʜʝʦʽʥʬʦʨʤʘʮʽʶ, ʷʢʠʤ 

ʚʠʜʽʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʩʤʫʛʘ ʧʨʠ ʾʾ ʥʘʷʚʥʦʩʪʽ. ʋ BSS ʽ ESS ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʡʜʝ 

ʪʽʣʴʢʠ ʚʽʜ ʢʣʽʻʥʪʘ ʜʦ ʧʫʥʢʪʫ ʜʦʩʪʫʧʫ ʽ ʥʘʟʘʜ. ʉʧʝʮʠʬʽʢʘʮʽʷ IEEE 802.11ʝ ʜʦʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʽʥʫ ʪʨʘʬʽʢʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʽʞ ʜʚʦʤʘ ʢʣʽʻʥʪʘʤʠ, ʱʦ ʥʝ ʪʽʣʴʢʠ 

ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ, ʘʣʝ ʽ ʜʦʜʘʻ ʜʝʷʢʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ, ʜʣʷ ʜʦʤʘʰʥʽʭ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ, 

ʟʜʘʪʥʠʭ ʦʙʭʦʜʠʪʠʩʷ ʙʝʟ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʚʟʘʛʘʣʽ. 

ɼʦʩʣʽʜʥʠʮʴʢʘ ʛʨʫʧʘ IEEE 802.11ʝ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ QoS ʚ ʤʝʨʝʞʘʭ 

ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʜʚʘ ʨʽʰʝʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʄɸʉ-

ʧʽʜʨʽʚʥʽ. 
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Å ɻʽʙʨʠʜʥʘ ʬʫʥʢʮʽʷ ʢʦʦʨʜʠʥʘʮʽʾ (hybrid coordination function, HCF) ʟ 

ʨʦʙʦʪʦʶ ʚ ʨʝʞʠʤʽ ʢʦʥʢʫʨʝʥʮʽʾ. ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʨʽʰʝʥʥʷ ʥʘʟʠʚʘʶʪʴ ʨʦʟʰʠʨʝʥʘ 

ʨʦʟʧʦʜʽʣʝʥʘ ʬʫʥʢʮʽʷ ʢʦʦʨʜʠʥʘʮʽʾ (enhanced DSF, EDSF). 

Å HCF ʟ ʨʦʙʦʪʦʶ ʚ ʨʝʞʠʤʽ ʧʦʯʝʨʛʦʚʦʛʦ ʜʦʩʪʫʧʫ. 

ʋ ʩʧʝʮʠʬʽʢʘʮʽʾ ʩʪʘʥʜʘʨʪʫ IEEE 802.11e ʜʘʥʽ ʨʦʟʙʠʪʽ ʥʘ ʚʽʩʽʤ ʢʣʘʩʽʚ. EDSF 

ʽ HCF ʚ ʨʝʞʠʤʽ ʧʦʯʝʨʛʦʚʦʛʦ ʜʦʩʪʫʧʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʽ ʚʽʩʽʤ ʢʣʘʩʽʚ, ʷʢʽ 

ʥʘʟʠʚʘʶʪʴʩʷ ʢʣʘʩʠ ʪʨʘʬʽʢʫ (traffic classes, ʊʉ), ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʷʢʠʭ ʟ ʚʽʩʴʤʦʤʘ 

ʢʣʘʩʘʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ ʚ ʩʪʘʥʜʘʨʪʽ IEEE 802.1d, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 1.1 [7, 11, 

18, 36]. ʊʨʘʬʽʢ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʯʦʪʠʨʠ ʚʝʣʠʢʽ ʢʘʪʝʛʦʨʽʾ - ʢʘʪʝʛʦʨʽʾ ʜʦʩʪʫʧʫ (access 

categories, ɸʉ).  

ʊʘʙʣʠʮʷ 1.1. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʢʣʘʩʽʚ ʪʨʘʬʽʢʫ ʢʘʪʝʛʦʨʽʷʤ ʜʦʩʪʫʧʫ 

ʊʉ ʟʘ ʩʪʘʥʜʘʨʪʦʤ 

IEEE 802.1D 

ʆʧʠʩ ɸʉ ʽ ʯʝʨʛʦʚʽʩʪʴ 

ʧʝʨʝʜʘʯʽ 

0 ʅʘʡʙʽʣʴʰʝ ʩʧʨʠʷʥʥʷ (best effort) 0 

1 ʅʠʟʴʢʠʡ ʧʨʽʦʨʠʪʝʪ 0 

2 ʅʠʟʴʢʠʡ ʧʨʽʦʨʠʪʝʪ 0 

3 ʉʠʛʥʘʣʽʟʘʮʽʷ / ʢʦʥʪʨʦʣʴ 1 

4 ɺʽʜʝʦʟʦʥʜʫʚʘʥʥʷ (video probe) 2 

5 ɺʽʜʝʦ 2 

6 ɻʦʣʦʩ 3 

7 ʋʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ 3 

 

ʂʘʪʝʛʦʨʽʾ ʜʦʩʪʫʧʫ 0-3 ʚʢʘʟʫʶʪʴ ʥʘ ʧʨʽʦʨʠʪʝʪ ʢʣʘʩʽʚ ʩʪʘʥʜʘʨʪʫ IEEE 

802.11ʝ. 

ɹʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʽʟʥʽ ʨʽʚʥʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʘʻ ʪʨʠ 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ [30, 34, 36]: 

Å ʄʝʭʘʥʽʟʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʨʘʬʽʢʫ. 

Å ʄʝʭʘʥʽʟʤ ʧʦʟʥʘʯʝʥʥʷ ʪʨʘʬʽʢʫ ʚʽʜʧʦʚʽʜʥʠʤ ʟʥʘʯʝʥʥʷʤ ʷʢʦʩʪʽ ʟʚôʷʟʢʫ 

(QoS). 

Å ʄʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯʽ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʣʘʩʠ ʪʨʘʬʽʢʘ. 
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ʄʝʭʘʥʽʟʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʟʥʘʯʝʥʥʷ ʬʨʝʡʤʽʚ ʜʘʥʠʭ ʥʝ ʧʽʜʧʘʜʘʻ ʧʽʜ ʜʽʶ 

ʧʨʦʝʢʪʫ ʜʦʢʫʤʝʥʪʘ IEEE 802.11ʝ, ʘʣʝ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʜʦʜʘʪʦʢ (ʪʘʢ ʷʢ 

ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ ʤʦʚʠ ʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʪʝʣʝʬʦʥʽ ʩʪʘʥʜʘʨʪʫ IEEE 802.11) ʤʘʻ 

ʟʘʟʥʘʯʠʪʠ ʙʽʪʠ ʧʨʽʦʨʠʪʝʪʫ IP-ʜʝʡʪʘʛʨʘʤʠ. ʂʣʽʻʥʪʩʴʢʠʡ ʧʨʠʩʪʨʽʡ ʧʝʨʝʪʚʦʨʶʻ ʮʽ 

ʟʥʘʯʝʥʥʷ ʚ ʢʣʘʩʠ ʪʨʘʬʽʢʫ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʝ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ 

ʢʣʘʩʠʬʽʢʦʚʘʥʦʛʦ ʽ ʟʘʙʝʟʧʝʯʝʥʦʛʦ ʤʽʪʢʘʤʠ ʪʨʘʬʽʢʫ ʩʪʘʥʜʘʨʪ IEEE 802.11ʝ 

ʟʘʙʝʟʧʝʯʫʻ ʤʝʭʘʥʽʟʤ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʪʨʘʬʽʢʫ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʪʨʘʬʽʢ ʢʣʘʩʠʬʽʢʦʚʘʥʠʡ ʽ ʧʦʤʽʱʝʥʠʡ ʚ ʚʽʜʧʦʚʽʜʥʫ ʯʝʨʛʫ, 

ʥʘʩʪʫʧʥʠʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʜʘʯʽ ʬʨʝʡʤʽʚ. 

ʄʝʪʦʶ ʟʘʭʦʜʽʚ, ʧʨʠʡʥʷʪʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ QoS, ʻ ʟʘʭʠʩʪ ʪʨʘʬʽʢʫ 

ʚʠʩʦʢʦʧʨʽʦʨʠʪʝʪʥʠʭ ʜʦʜʘʪʢʽʚ ʚʽʜ ʚʧʣʠʚʫ ʪʨʘʬʽʢʫ ʬʦʥʦʚʠʭ ʜʦʜʘʪʢʽʚ. ʗʢʱʦ ʜʚʽ ʘʙʦ 

ʙʽʣʴʰʝ ʩʪʘʥʮʽʡ ʚʩʪʫʧʣʷʪʴ ʫ ʢʦʣʽʟʽʶ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʨʝʡʤ 

ʚʠʩʦʢʦʧʨʽʦʨʠʪʝʪʥʠʭ ʩʪʘʥʮʽʾ ʤʘʻ ʧʝʨʝʚʘʛʫ, ʽ ʬʦʥʦʚʘ ʩʪʘʥʮʽʷ ʙʫʜʝ ʟʤʫʰʝʥʘ 

ʟʚʽʣʴʥʠʪʠ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʽ ʟʙʽʣʴʰʠʪʠ ʰʠʨʠʥʫ ʩʚʦʛʦ ʚʽʢʥʘ ʢʦʥʢʫʨʝʥʮʽʾ. 

ʄʝʭʘʥʽʟʤ ʫʧʨʘʚʣʽʥʥʷ ʚʭʦʜʦʤ (admission control) ʚʽʜʩʪʝʞʫʻ ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ 

ʤʝʨʝʞʽ ʽ ʜʦʟʚʦʣʷʻ ʘʙʦ ʚʽʜʭʠʣʷʻ ʥʦʚʽ ʩʝʘʥʩʠ ʟʚô̫ ʟʢʫ ʜʦʜʘʪʢʽʚ. ʈʦʟʰʠʨʝʥʘ 

ʨʦʟʧʦʜʽʣʝʥʘ ʬʫʥʢʮʽʷ ʢʦʦʨʜʠʥʘʮʽʾ (EDSF) ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʭʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʚʭʦʜʦʤ, ʱʦ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ ʨʦʟʧʦʜʽʣʝʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʭʦʜʦʤ (distributed admission 

control, DAC). ʄʝʭʘʥʽʟʤ DAC ʚʽʜʩʪʝʞʫʻ ʚ ʧʨʦʮʝʥʪʘʭ ʯʘʩʪʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʢʦʞʥʫ ʢʘʪʝʛʦʨʽʶ ʜʦʩʪʫʧʫ. 

ʅʝʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʯʘʩʪʢʘ ʧʨʦʧʫʩʢʥʦ ʾ ʟʜʘʪʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʙʶʜʞʝʪʦʤ (available budget) ʜʣʷ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ. ʇʨʦ ʥʘʷʚʥʠʡ 

ʙʶʜʞʝʪ ʪʦʯʢʘ ʜʦʩʪʫʧʫ ʧʦʚʽʜʦʤʣʷʻ ʩʪʘʥʮʽ ʾʚ ʩʠʛʥʘʣʴʥʠʭ ʬʨʝʡʤʘʭ. ʗʢʱʦ ʙʶʜʞʝʪ 

ʧʦʯʠʥʘʻ ʥʘʙʣʠʞʘʪʠʩʷ ʜʦ ʥʫʣʷ, ʩʪʘʥʮʽʾ ʥʝ ʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ ʥʦʚʽ ʧʦʪʦʢʠ ʜʘʥʠʭ. 

ɼʘʥʠʡ ʧʨʦʮʝʩ ʟʘʭʠʱʘʻ ʽʩʥʫʶʯʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʜʦʜʘʪʢʽʚ ʚʽʜ ʚʧʣʠʚʫ ʟ ʙʦʢʫ 

ʥʦʚʠʭ ʧʦʪʦʢʽʚ [10 - 12, 30, 36]. 

ʈʦʙʦʪʘ HCF ʚ ʨʝʞʠʤʽ ʧʦʯʝʨʛʦʚʦʛʦ ʜʦʩʪʫʧʫ ʘʥʘʣʦʛʽʯʥʘ ʨʦʙʦʪʽ ʬʫʥʢʮʽʾ 

ʪʦʯʢʠ ʢʦʦʨʜʠʥʘʮʽʾ PCF. ʊʦʯʢʘ ʜʦʩʪʫʧʫ ʤʽʩʪʠʪʴ ʣʦʛʽʯʥʠʡ ʦʙô̒ ʢʪ (logical entity), 

ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʛʽʙʨʠʜʥʠʡ ʢʦʦʨʜʠʥʘʪʦʨ (hybrid coordinator, ʅʉ), ʷʢʠʡ ʚʽʜʩʪʝʞʫʻ 

ʧʦʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ ʢʣʽʻʥʪʩʴʢʠʭ ʩʪʘʥʮʽʡ HCF ʽ ʧʨʠʟʥʘʯʘʻ ʽʥʪʝʨʚʘʣʠ ʦʧʠʪʫʚʘʥʴ. 
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ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʪʫʚʘʥʥʷ HCF ʜʦʟʚʦʣʷʻ ʩʪʘʥʮʽʾ ʚʠʤʘʛʘʪʠ 

ʧʦʪʨʽʙʥʽʡ ʾ ʡ ʯʘʩ ʜʣʷ ʧʝʨʝʜʘʯʽ, ʘ ʥʝ ʧʨʦʩʪʦ ʚʠʟʥʘʯʘʪʠ ʚʽʣʴʥʫ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ, 

ʷʢ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ EDSF. HCF ʜʦʟʚʦʣʷʻ ʛʽʙʨʠʜʥʦʤʫ ʢʦʦʨʜʠʥʘʪʦʨʫ 

ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʨʝʩʫʨʩʠ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʩʪʫʧʥʽ, ʽ ʧʨʠʡʥʷʪʠ ʘʙʦ 

ʚʽʜʭʠʣʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʪʨʘʬʽʢʘ ʜʦʜʘʪʢʽʚ. 

HCF ʤʦʞʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʜʚʦʭ ʨʝʞʠʤʘʭ, ʦʜʠʥ ʟ ʥʠʭ ʩʧʽʚʽʩʥʫʻ ʟ EDSF, ʘ 

ʜʨʫʛʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʽʦʜ, ʚʽʣʴʥʠʡ ʚʽʜ ʢʦʥʢʫʨʝʥʮʽʾ (CFP), ʘʥʘʣʦʛʽʯʥʦ PCF. 

ʄʝʭʘʥʽʟʤ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʭʦʜʦʤ (DAC) ʥʝ ʚʦʣʦʜʽʻ ʧʦʪʨʽʙʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʙʦ ʥʝ ʟʜʽʡʩʥʶʻ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʚʭʦʜʫ. ʉʪʘʥʮʽʾ ʧʦʪʝʥʮʽʡʥʦ 

ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʜʘʯʫ ʽ ʪʠʤ ʩʘʤʠʤ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʞʝ ʽʩʥʫʶʯʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ IEEE 802.11e h ʚʠʜʢʦ ʟʥʠʞʫʻʪʴʩʷ 

ʧʨʠ ʧʦʩʠʣʝʥʥʽ ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʩʫʤʽʱʝʥʦʤʫ ʢʘʥʘʣʫ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʝ ʧʨʠ ʚʧʣʠʚʽ 

ʧʝʨʝʰʢʦʜ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʝ ʟʘʭʠʱʘʻ 

ʚʠʩʦʢʦʧʨʽʦʨʠʪʝʪʥʠʡ ʪʨʘʬʽʢ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ ʚʽʜ ʥʠʟʴʢʦʧʨʽʦʨʠʪʝʪʥʦʛʦ 

ʚʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʩʪʽʣʴʥʠʢʘ. ʅʝʟʘʣʝʞʥʽ ʚʽʜ ʩʪʽʣʴʥʠʢʘ ʟʘʚʘʞʘʶʯʽ ʧʝʨʝʜʘʚʘʯʽ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʚʠʜ ʧʝʨʝʜʘʥʠʡ ʪʨʘʬʽʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʰʢʦʜʞʝʥʽ ʧʘʢʝʪʠ ʧʦʚʠʥʥʽ ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʦʚʪʦʨʥʦ. ɼʣʷ ʥʠʟʴʢʦʧʨʽʦʨʠʪʝʪʥʦʛʦ 

ʪʨʘʬʽʢʫ ʟʘʪʨʠʤʢʘ ʚ ʜʦʩʪʘʚʮʽ ʧʘʢʝʪʽʚ ʥʝ ʜʫʞʝ ʢʨʠʪʠʯʥʘ. ɼʣʷ ʚʠʩʦʢʦʧʨʽʦʨʠʪʝʪʥʦʛʦ 

ʪʨʘʬʽʢʫ (ʥʘʧʨʠʢʣʘʜ ɯʈ-ʪʝʣʝʬʦʥʽʷ) ʮʝ ʥʝʧʨʠʡʥʷʪʥʦ, ʪʦʤʫ ʱʦ ʤʝʭʘʥʽʟʤʠ IEEE 

802.11ʝ ʷʢʨʘʟ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʪʦʛʦ, ʱʦ ʙ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʫ ʜʦʩʪʘʚʢʫ 

ʚʠʩʦʢʦʧʨʽʦʨʠʪʝʪʥʠʭ ʜʘʥʠʭ [36, 37, 38]. 

ɼʦʜʘʪʢʦʚʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʰʢʦʜ: 

ʩʪʘʥʜʘʨʪʠ IEEE 802.11h ʽ IEEE 802.11k 

ʉʪʘʥʜʘʨʪ IEEE 802.11h ʜʦʧʦʚʥʶʻ ʽʩʥʫʶʯʫ ʩʧʝʮʠʬʽʢʘʮʽʶ IEEE 802.11ʘ 

ʘʣʛʦʨʠʪʤʘʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʙʦʨʫ ʯʘʩʪʦʪ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʘʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʧʨʦʤʽʥʶʚʘʥʦʾ ʧʦʪʫʞʥʽʩʪʶ ʽ ʛʝʥʝʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʟʚʽʪʽʚ [7, 10, 39].  

ʇʨʦʪʦʢʦʣʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʽ, ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʠʥʘʤʽʯʥʝ 

ʨʝʘʛʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ ʥʘ ʽʥʪʝʨʬʝʨʝʥʮʽʶ ʨʘʜʽʦʩʠʛʥʘʣʽʚ 
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ʰʣʷʭʦʤ ʧʝʨʝʭʦʜʫ ʥʘ ʽʥʰʠʡ ʢʘʥʘʣ, ʟʥʠʞʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ, ʘʙʦ ʦʙʦʤʘ ʩʧʦʩʦʙʘʤʠ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʙʘʟʫʻʪʴʩʷ ʧʘ ʧʨʦʪʦʢʦʣʘʭ DFS (Dynamic Frequency 

Selection) ʽ ʊʈʉ (Transmit Power Control). 

ʊʝʭʥʦʣʦʛʽʷ DFS ʚʠʷʚʣʷʻ ʽʥʰʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʦʡ ʞʝ 

ʨʘʜʽʦʢʘʥʘʣ, ʱʦ ʽ ʪʦʯʢʘ ʜʦʩʪʫʧʫ WLAN, ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʝʨʝʤʠʢʘʻ BSS ʥʘ 

ʽʥʰʠʡ ʢʘʥʘʣ. DFS ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʩʠʛʥʘʣʽʚ ʪʦʯʢʠ ʜʦʩʪʫʧʫ 

ʪʘ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʟʚô̫ ʟʢʫ, ʚʢʣʶʯʘʶʯʠ ʨʘʜʘʨʥʽ ʩʠʩʪʝʤʠ ʪʘ çʯʫʞʽè ʩʝʛʤʝʥʪʠ WLAN 

[13, 16]. 

ʂʦʣʠ ʙʝʟʧʨʦʚʦʜʦʚʠʡ ʧʨʠʩʪʨʽʡ ʚʧʝʨʰʝ ʟô̒ ʜʥʫʻʪʴʩʷ ʟ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ, ʚʦʥʦ 

ʚʠʩʠʣʘʻ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ ʩʧʠʩʦʢ ʢʘʥʘʣʽʚ, ʷʢʽ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ. ʗʢʱʦ ʪʦʯʮʽ 

ʜʦʩʪʫʧʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʣʶʯʠʪʠʩʷ ʥʘ ʽʥʰʠʡ ʨʘʜʽʦʢʘʥʘʣ, ʚʦʥʘ ʧʝʨʝʚʽʨʷʻ ʦʪʨʠʤʘʥʽ 

ʜʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʟ ʥʠʭ. ʊʦʯʢʘ ʜʦʩʪʫʧʫ ʽʥʽʮʽʶʻ ʧʝʨʝʤʠʢʘʥʥʷ 

ʢʘʥʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʩʠʣʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʘʜʨʫ ʥʘ ʚʩʽ ʙʝʟʧʨʦʚʦʜʦʚʽ 

ʧʨʠʩʪʨʦʾ, ʧʦʚô̫ ʟʘʥʽ ʟ ʥʝʶ ʫ ʧʨʦʮʝʩʽ ʩʝʘʥʩʫ. ʋ ʢʘʜʨʽ ʚʢʘʟʫʶʪʴʩʷ: ʥʦʤʝʨ ʥʦʚʦʛʦ 

ʨʦʙʦʯʦʛʦ ʢʘʥʘʣʫ, ʯʘʩ ʜʦ ʧʝʨʝʤʠʢʘʥʥʷ ʽ ʜʦʟʚʽʣ ʥʘ ʧʝʨʝʜʘʯʫ ʜʦ ʤʦʤʝʥʪʫ 

ʧʝʨʝʤʠʢʘʥʥʷ ʢʘʥʘʣʫ. ɺʩʽ ʘʙʦʥʝʥʪʩʴʢʽ ʩʪʘʥʮʽʾ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʧʝʨʝʢʣʶʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʢʘʥʘʣʫ, ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʥʘʩʪʨʦʡʢʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʊʦʯʢʘ ʜʦʩʪʫʧʫ ʧʦʩʪʽʡʥʦ ʚʠʤʽʨʶʻ ʘʢʪʠʚʥʽʩʪʴ ʢʘʥʘʣʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚ ʥʴʦʤʫ 

ʪʨʘʬʽʢʫ ʯʫʞʠʭ ʩʠʩʪʝʤ. ɼʣʷ ʮʴʦʛʦ ʚʦʥʘ ʧʦʩʠʣʘʻ ʟʘʧʠʪʠ ʥʘ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ 

ʘʙʦʥʝʥʪʩʴʢʠʡ ʪʝʨʤʽʥʘʣ ʘʙʦ ʛʨʫʧʫ ʪʝʨʤʽʥʘʣʽʚ, ʚʢʘʟʫʶʯʠ ʥʦʤʝʨ ʢʘʥʘʣʫ, ʷʢʠʡ ʩʣʽʜ 

ʧʝʨʝʚʽʨʠʪʠ, ʯʘʩ ʧʦʯʘʪʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʪʨʠʚʘʣʽʩʪʴ ʚʠʤʽʨʽʚ. ɸʙʦʥʝʥʪʩʴʢʘ ʩʪʘʥʮʽʷ 

ʧʨʦʚʦʜʠʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʥʘʣʫ ʽ ʛʝʥʝʨʫʻ ʟʚʽʪ ʜʣʷ ʪʦʯʢʠ ʜʦʩʪʫʧʫ. 

ʊʝʭʥʦʣʦʛʽʷ ʊʈʉ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʰʢʦʜ ʚʽʜ ʤʝʨʝʞ WLAN 

ʩʫʧʫʪʥʠʢʦʚʠʤ ʽ ʨʘʜʘʨʥʠʤ ʩʣʫʞʙʘʤ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ 

ʨʘʜʽʦʧʝʨʝʜʘʯʽ. ʊʈʉ ʪʘʢʦʞ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʜʣʷ ʟʤʽʥʠ ʨʦʙʦʯʦʾ ʜʠʩʪʘʥʮʽʾ ʤʽʞ 

ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʫ ʽ ʙʝʟʧʨʦʚʦʜʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʊʦʯʢʠ ʜʦʩʪʫʧʫ ʦʙʤʝʞʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʝʜʘʯʽ ʷʢ ʩʚʦʶ, ʪʘʢ ʽ ʘʙʦʥʝʥʪʩʴʢʠʭ 

ʩʪʘʥʮʽʡ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ. ʇʦʪʫʞʥʽʩʪʴ ʧʝʨʝʜʘʯʽ ʙʫʜʴ-ʷʢʽʡ ʩʪʘʥʮʽʾ, ʧʨʠ ʟʚô̫ ʟʢʫ 
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ʟ ʮʽʻʶ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ, ʥʝ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ, 

ʟʘʟʥʘʯʝʥʦʾ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ. ʂʦʣʠ ʢʦʞʝʥ ʥʦʚʠʡ ʪʝʨʤʽʥʘʣ IEEE 802.11 ʟô̒ ʜʥʫʻʪʴʩʷ 

ʟ ʥʝʶ, ʚʽʥ ʧʦʚʽʜʦʤʣʷʻ ʥʝʦʙʭʽʜʥʫ ʚʝʣʠʯʠʥʫ ʧʦʪʫʞʥʦʩʪʽ ʩʠʛʥʘʣʫ. ʊʦʯʢʘ ʜʦʩʪʫʧʫ 

ʘʢʫʤʫʣʶʻ ʜʘʥʽ ʧʨʦ ʧʦʚô̫ ʟʘʥ ̔ʟ ʥʝʶ ʩʪʘʥʮʽ ʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʚʩʴʦʛʦ ʩʝʛʤʝʥʪʘ ʣʦʢʘʣʴʥʦʾ ʨʘʜʽʦʤʝʨʝʞʽ. ʇʦʪʫʞʥʽʩʪʴ 

ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʮʴʦʤʫ ʩʝʛʤʝʥʪʽ WLAN ʨʝʛʫʣʶʻʪʴʩʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʧʝʨʝʰʢʦʜ, ʩʪʚʦʨʶʚʘʥʠʭ ʽʥʰʠʤ ʩʠʩʪʝʤʘʤ, ʧʨʠʯʦʤʫ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʜʦʩʪʘʪʥʽʡ ʾʾ 

ʟʘʧʘʩ ʜʣʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ [19, 22, 37]. 

ʉʪʘʥʜʘʨʪ IEEE 802.11k ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʤʝʨʝʞ IEEE 802.11 ʽ ʧʝʨʝʜʙʘʯʘʻ 

ʦʙʤʽʥ ʨʽʟʥʠʤʠ ʩʣʫʞʙʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʏʘʩʪʠʥʘ ʟ ʥʠʭ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʨʦʮʝʜʫʨʦʶ 

ʚʥʫʪʨʽʰʥʴʦʤʝʨʝʞʝʚʦʛʦ ʨʦʫʤʽʥʛʫ ʽ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʪʨʘʬʽʢʫ ʧʦ 

ʤʝʨʝʞʽ  [7, 10, 40]. 

ʋ ʙʝʟʧʨʦʚʦʜʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʣʽʻʥʪʩʴʢʽʡ ʧʨʠʩʪʨʽʡ ʙʫʜʝ ʟô̒ ʜʥʫʚʘʪʠʩʴ ʟ 

ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʽʚʥʶ ʩʠʛʥʘʣʫ. ʇʨʠ ʧʝʚʥʦʤʫ ʯʠʩʣʽ ʽ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ, ʱʦ ʷʢʘʩʴ ʪʦʯʢʘ ʜʦʩʪʫʧʫ ʚʠʷʚʠʪʴʩʷ 

ʧʝʨʝʚʘʥʪʘʞʝʥʦʶ, ʘ ʨʝʰʪʘ ʙʫʜʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ 

ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʝʨʝʞʽ. ʋ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ 

ʩʪʘʥʜʘʨʪʫ IEEE 802.11k, ʧʨʠ ʧʦʚʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʟ ʥʘʡʙʽʣʴʰʠʤ 

ʨʽʚʥʝʤ ʩʠʛʥʘʣʫ, ʢʣʽʻʥʪʩʴʢʽ ʟʘʧʠʪʠ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟô̒ ʜʥʘʥʴ ʙʫʜʫʪʴ 

ʧʝʨʝʘʜʨʝʩʦʚʫʚʘʪʠʩʷ ʜʦ ̔ʥʰʠʭ ʧʨʠʩʪʨʦʾʚ. ʋ ʧʽʜʩʫʤʢʫ, ʟʘʚʜʷʢʠ ʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ, ʩʫʤʘʨʥʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ 

ʟʨʦʩʪʝ. ʉʘʤʝ ʨʽʰʝʥʥʷ ʧʨʦ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʢʣʽʻʥʪʘ ʥʘ ʽʥʰʫ ʪʦʯʢʫ ʜʦʩʪʫʧʫ 

ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʾ ʚʽʜ ʘʙʦʥʝʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʾʚ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʩʽ 

ʨʦʟʧʽʟʥʘʥʽ ʥʠʤ ʪʦʯʢʠ ʜʦʩʪʫʧʫ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʠʛʥʘʣʽʚ, ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʩʝʨʚʽʩʘʭ, 

ʪʠʧʘʭ ʰʠʬʨʫʚʘʥʥʷ ʽ ʪ. ʜ [7, 18]. 

ʉʪʘʥʜʘʨʪ IEEE 802.11k ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ 

ʥʘ ʧʝʨʰʦʤʫ ʽ ʜʨʫʛʦʤʫ ʨʽʚʥʷʭ ʤʦʜʝʣʽ OSI, ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ. ʊʦʯʢʘ ʜʦʩʪʫʧʫ 

ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʚʽʜ ʢʣʽʻʥʪʘ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʽʚʝʥʴ ʰʫʤʽʚ ʚ ʢʘʥʘʣʽ, ʱʦ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʾʚ ʩʪʘʥʜʘʨʪʫ IEEE 802.11, ʧʨʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʪʨʠʚʘʣʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʢʘʥʘʣʫ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʚʠʙʦʨʽ 
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ʨʘʜʽʦʢʘʥʘʣʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟô̒ ʜʥʘʥʥʷ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʝʥʦ ̔  ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʪʘʢ ʟʚʘʥ ̔ʧʨʠʭʦʚʘʥʠʭ ʚʫʟʣʘʭ. ɰʭ ʥʘʷʚʥʽʩʪʴ ʟʥʠʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʣʽʟʽʡ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʘʛʘʣʴʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ. ʉʧʝʮʠʬʽʢʘʮʽʷ IEEE 802.11k ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜʘʯʫ 

ʢʣʽʻʥʪʘʤʠ ʥʘ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʚʠʷʚʣʝʥʽ ʧʨʠʭʦʚʘʥʽ ʚʫʟʣʠ. ʉʪʘʥʜʘʨʪ 

IEEE 802.11k ʧʝʨʝʜʙʘʯʘʻ ʦʪʨʠʤʘʥʥʷ ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʫ ʚʽʜ ʢʣʽʻʥʪʽʚ ʧʦʚʥʦ ʾ

ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʝʨʝʞʝʚʽ ʧʘʨʘʤʝʪʨʠ ̔  ʧʦʜʽʾ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʮʝʜʫʨ ʫʧʨʘʚʣʽʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʦʾ ʧʦʪʫʞʥʽʩʪʶ ʚ ʨʽʟʥʠʭ ʯʘʩʪʦʪʥʠʭ ʜʽʘʧʘʟʦʥʘʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʨʝʛʫʣʶʶʯʠʭ ʦʨʛʘʥʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11h ̔  IEEE 802.11k ʧʨʠ 

ʚʧʣʠʚʽ ʧʝʨʝʰʢʦʜ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʨʛʘʥʽʟʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʽʞ 

ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʫ ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʟʦʥʠ ʧʝʨʝʢʨʠʪʪʷ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʩʪʽʣʴʥʠʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʪʽʣʴʥʠʢʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ 

ʥʘ ʦʜʥʦʤʫ ʯʘʩʪʦʪʥʦʤʫ ʢʘʥʘʣʽ, ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʽ 

ʧʝʨʝʰʢʦʜʠ. ɽʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʫ ʤʦʞʣʠʚʽʩʪʴ ʤʦʞʥʘ ʚ WLAN ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ-ʪʨʴʦʭ ʩʪʽʣʴʥʠʢʽʚ, ʢʦʣʠ ʚʽʜʩʫʪʥʽ ʧʝʨʝʰʢʦʜʠ ʧʦ ʢʘʥʘʣʫ, ʱʦ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ [7, 36, 39, 40]. 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʙʽʨ ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʽʚ ʟ ʥʘʡʤʝʥʰʠʤ ʨʽʚʥʝʤ ʧʝʨʝʰʢʦʜ. 

ʊʘʢʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʥʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʤʝʨʝʞʽ ʦʜʥʽʻʾ-ʜʚʦʭ ʩʪʽʣʴʥʠʢʽʚ. ʗʢʱʦ 

ʩʪʽʣʴʥʠʢʽʚ ʪʨʠ ʽ ʙʽʣʴʰʝ, ʪʦ ʯʠʩʣʦ ʜʦʩʪʫʧʥʠʭ ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʽʚ, ʥʘ ʷʢʽ ʤʦʞʥʘ 

ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʭʽʜ ʚʢʨʘʡ ʦʙʤʝʞʝʥʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʩʠʥʭʨʦʥʽʟʦʚʘʥʝ 

ʧʝʨʝʤʠʢʘʥʥʷ ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʽʚ ʚʽʜʨʘʟʫ ʚʩʽʭ ʩʪʽʣʴʥʠʢʽʚ. ʎʝ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʦʶ ʤʝʨʝʞʝʶ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ 11 

ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ ʚ ʉʐɸ) ʪʘʢʝ ʧʝʨʝʤʠʢʘʥʥʷ ʚʟʘʛʘʣʽ ʥʝʤʦʞʣʠʚʦ, 

ʪʦʤʫ ʱʦ ʢʦʤʙʽʥʘʮʽʷ ʟ ʪʨʴʦʭ ʢʘʥʘʣʽʚ, ʱʦ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ 

ʪʽʣʴʢʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 1-ʛʦ, 6-ʛʦ ʽ 11-ʛʦ ʢʘʥʘʣʽʚ [2, 6, 14, 38]. 

ʈʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʊʦʯʢʘ ʜʦʩʪʫʧʫ ʧʦʚʠʥʥʘ 

ʚʠʧʨʦʤʽʥʶʚʘʪʠ ʩʠʛʥʘʣ, ʷʢʠʡ ʟʤʦʛʣʘ ʙ ʧʨʠʡʥʷʪʠ ʥʘʚʽʪʴ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʘ ʚʽʜ 

ʥʝʾ ʄʉ. ʇʨʠ ʮʴʦʤʫ ʨʝʛʫʣʶʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ɸʈ ʧʨʘʢʪʠʯʥʦ ʥʝ 
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ʤʘʻ ʩʝʥʩʫ. ʗʢʱʦ ʘʥʪʝʥʠ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʚʩʝʩʧʨʷʤʦʚʘʥʽ, ʪʦ ɸʈ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʮʝʥʪʨʽ 

ʩʪʽʣʴʥʠʢʘ. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʽʜ 

ʛʨʘʥʠʯʥʦʾ ʄʉ ʜʦ ʪʦʯʢʠ ʜʦʩʪʫʧʫ, ʙʫʜʝ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʦʶ ʜʣʷ ʚʩʽʭ ʄʉ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʤʝʞʽ ʩʪʽʣʴʥʠʢʽʚ. ʊʦʙʪʦ ʛʨʘʥʠʯʥʽ ʄʉ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ 

ʟʘʚʘʞʘʶʯʠʡ ʚʧʣʠʚ ʥʘ ʩʫʩʽʜʥʽ ʩʪʽʣʴʥʠʢʠ, ʙʫʜʫʪʴ, ʷʢ ʽ ʨʘʥʽʰʝ, ʚʠʧʨʦʤʽʥʶʚʘʪʠ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ. ʋ ʧʽʜʩʫʤʢʫ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʩʝʩʧʨʷʤʦʚʘʥʠʭ 

ʘʥʪʝʥ ʟʤʝʥʰʫʻʪʴʩʷ ʪʽʣʴʢʠ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʩʪʘʥʜʘʨʪʫ IEEE 802.11k ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.4 [32, 40]. 

 

ʈʠʩ.1.4. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʩʪʘʥʜʘʨʪʫ IEEE 802.11k 

 

ʂʦʜʫʚʘʥʥʷ ʽ ʤʦʜʫʣʷʮʽʷ 

ʂʦʜʫʚʘʥʥʷ - ʮʝ ʤʝʭʘʥʽʟʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʫ 

ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʟʘʰʫʤʣʝʥʠʤʠ ʢʘʥʘʣʘʤʠ. ɺʩʽ ʢʘʥʘʣʠ ʧʝʨʝʜʘʯʽ ʩʭʠʣʴʥʽ ʜʦ 

ʧʝʨʝʰʢʦʜ, ʯʝʨʝʟ ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʦʤʠʣʢʠ ʫ ʚʠʛʣʷʜʽ ʩʧʦʪʚʦʨʝʥʠʭ ʙʽʪʽʚ. ʂʦʜʫʚʘʥʥʷ 

ʟʙʽʣʴʰʫʻ ʦʙʩʷʛ ʜʘʥʠʭ, ʧʝʨʝʜʘʥʠʭ ʯʝʨʝʟ ʟʘʰʫʤʣʝʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ, 

ʟʘʤʽʥʶʶʯʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʽʪʽʚ ʜʦʚʰʠʤʠ ʢʦʜʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʧʽʟʥʘʪʠ ʽ 
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ʚʠʧʨʘʚʠʪʠ ʩʧʦʪʚʦʨʝʥʽ ʙʽʪʠ. ɼʦʚʞʠʥʘ ʢʦʜʦʚʦʛʦ ʦʙʤʝʞʝʥʥʷ (constraint length of a 

code) ʧʦʢʘʟʫʻ, ʷʢ ʙʘʛʘʪʦ ʚʠʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʭʦʜʠʪʴ ʟ ʩʠʩʪʝʤʠ ʚ ʧʝʨʝʨʘʭʫʥʢʫ 

ʥʘ ʦʜʠʥ ʚʭʽʜʥʠʡ. ʂʦʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʝʬʝʢʪʠʚʥʠʤ ʩʪʫʧʝʥʝʤ (ʘʙʦ 

ʢʦʝʬʽʮʽʻʥʪʦʤ) ʢʦʜʫʚʘʥʥʷ (code rate). ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʘʟʫʻ, ʩʢʽʣʴʢʠ ʚʠʭʽʜʥʠʭ 

ʙʽʪʽʚ, ʜʦʚʦʜʠʪʴʩʷ ʥʘ ʦʜʠʥ ʚʭʽʜʥʠʡ. ʂʦʜʠ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʝʬʝʢʪʠʚʥʠʤ ʩʪʫʧʝʥʝʤ 

ʢʦʜʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʟ ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʘʣʝ ʚʦʥʠ ʙʽʣʴʰ 

ʯʫʪʣʠʚʽ ʜʦ ʧʝʨʝʰʢʦʜ [19, 23, 35, 41]. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʧʫʱʝʥʴ, ʥʘ ʷʢʠʭ ʟʘʩʥʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʢʦʜʫʚʘʥʥʷ, 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʤʠʣʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʻ 

ʥʝʟʘʣʝʞʥʠʤʠ ʧʦʜʽʷʤʠ. ɸʣʝ ʥʘʡʯʘʩʪʽʰʝ ʧʦʤʠʣʢʠ ʚ ʧʝʨʝʜʘʯʽ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʩʝʨʽʷʤʠ. ɿ ʮʠʭ ʧʨʠʯʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʝʨʛʫʚʘʥʥʷ ʜʣʷ ʨʦʟʢʠʜʫ ʙʽʪʽʚ ʙʣʦʢʦʚʠʭ 

ʧʦʤʠʣʦʢ, ʨʦʙʣʷʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʤʠʣʢʠ ʩʭʦʞʠʤʠ ʥʘ ʥʝʟʘʣʝʞʥʽ. ʆʩʥʦʚʥʘ ʤʝʪʘ 

ʯʝʨʛʫʚʘʥʥʷ - ʨʦʟʢʠʜʘʪʠ ʩʫʩʽʜʥʽ ʙʽʪʠ ʰʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʤʽʞ ʥʠʤʠ ʙʽʪʽʚ 

ʥʝʩʫʩʽʜʥʽʭ. 

ʇʨʠ ʢʦʜʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʙʽʪ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʠʤ 

ʽʤʧʫʣʴʩʦʤ, ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʽʣʴʰ ʜʨʽʙʥʠʭ ʽʤʧʫʣʴʩʽʚ-ʯʽʧʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʧʝʢʪʨ ʩʠʛʥʘʣʫ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʰʠʨʠʥʫ 

ʩʧʝʢʪʨʘ ʤʦʞʥʘ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʚʚʘʞʘʪʠ ʟʚʦʨʦʪʥʦ ʧʨʦʧʦʨʮʽʡʥʦʶ 

ʪʨʠʚʘʣʦʩʪʽ ʦʜʥʦʛʦ ʯʽʧʘ. ʊʘʢʽ ʢʦʜʦʚʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ 

ʰʫʤʦʧʦʜʽʙʥʠʤ ʢʦʜʘʤʠ. ʇʦʨʷʜ ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʽ 

ʩʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʝʥʝʨʛʽʾ, ʪʘʢ ʱʦ ʝʥʝʨʛʽʷ ʩʠʛʥʘʣʫ ʷʢ ʙʠ ʨʦʟʤʘʟʫʻʪʴʩʷ ʧʦ 

ʚʩʴʦʤʫ ʩʧʝʢʪʨʫ, ʘ ʨʝʟʫʣʴʪʫʶʯʠʡ ʩʠʛʥʘʣ ʩʪʘʻ ʰʫʤʦʧʦʜʽʙʥʠʤ ʚ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ ʡʦʛʦ 

ʪʝʧʝʨ ʚʘʞʢʦ ʚʽʜʨʽʟʥʠʪʠ ʚʽʜ ʧʨʠʨʦʜʥʦʛʦ ʰʫʤʫ. 

ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʪʘʢʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ - ʢʦʜ ɹʘʨʢʝʨʘ ʟʘʚʜʦʚʞʢʠ ʚ 

11 ʯʽʧʽʚ: 11100010010. ʂʦʜʠ ɹʘʨʢʝʨʘ ʤʘʶʪʴ ʥʘʡʢʨʘʱʽ ʩʝʨʝʜ ʚʽʜʦʤʠʭ 

ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚʣʘʩʪʠʚʦʩʪ ̔ʰʫʤʦʧʦʜʦʙʥʦʛʦ. ɼʣʷ ʧʝʨʝʜʘʯʽ 

ʦʜʠʥʠʯʥʦʛʦ ʽ ʥʫʣʴʦʚʦʛʦ ʩʠʤʚʦʣʽʚ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ, 

ʧʨʷʤʘ ʽ ʽʥʚʝʨʩʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɹʘʨʢʝʨʘ [41, 42]. 

ʋ ʧʨʠʡʤʘʯʽ ʦʪʨʠʤʘʥʠʡ ʩʠʛʥʘʣ ʤʥʦʞʠʪʴʩʷ ʥʘ ʢʦʜ ɹʘʨʢʝʨʘ (ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʬʫʥʢʮʽʷ ʩʠʛʥʘʣʫ), ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʥ ʩʪʘʻ ʚʫʟʴʢʦʩʤʫʛʦʚʠʤ, ʽ ʡʦʛʦ 
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ʬʽʣʴʪʨʫʶʪʴ ʫ ʚʫʟʴʢʽʡ ʩʤʫʟʽ ʯʘʩʪʦʪ. ɹʫʜʴ-ʷʢʘ ʚʫʟʴʢʦʩʤʫʛʦʚʘ ʧʝʨʝʰʢʦʜʘ, ʷʢʘ 

ʧʦʪʨʘʧʣʷʻ ʚ ʩʤʫʛʫ ʚʠʭʽʜʥʦʛʦ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʧʽʩʣʷ ʤʥʦʞʝʥʥʷ ʥʘ ʢʦʜ 

ɹʘʨʢʝʨʘ, ʥʘʚʧʘʢʠ, ʩʪʘʻ ʰʠʨʦʢʦʩʤʫʛʦʚʦ,ʁ ʘ ʚ ʚʫʟʴʢʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʤʫʛʫ 

ʧʦʪʨʘʧʣʷʻ ʣʠʰʝ ʯʘʩʪʠʥʘ ʧʝʨʝʰʢʦʜʠ, ʧʦ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʙʣʠʟʥʦ ʚ 11 ʨʘʟʽʚ ʤʝʥʰʘ, 

ʥʽʞ ʧʝʨʝʰʢʦʜʘ, ʷʢʘ ʜʽʻ ʥʘ ʚʭʦʜʽ ʧʨʠʡʤʘʯʘ. ʆʩʥʦʚʥʠʡ ʩʝʥʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ 

ɹʘʨʢʝʨʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʠʡʥʷʪʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʜʘʚʘʪʠ ʩʠʛʥʘʣ ʧʨʘʢʪʠʯʥʦ ʥʘ ʨʽʚʥʽ ʧʝʨʝʰʢʦʜ [43, 44]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ 1 ʘʙʦ 2 ʄʙʽʪ/ʩ ʝʥʝʨʛʽʷ 

ʚʫʟʴʢʦʩʤʫʛʦʚʦʾ ʧʝʨʝʰʢʦʜʠ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʩʧʝʢʪʨʫ ʩʠʛʥʘʣʫ ʽ ʾʾ ʨʽʚʝʥʴ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚ 11 ʨʘʟʽʚ [7, 11, 18, 41]. 

ʗʢʱʦ ʧʝʨʝʰʢʦʜʘ ʰʠʨʦʢʦʩʤʫʛʦʚʘ, ʪʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʧʝʨʝʰʢʦʜʠ ʤʦʞʥʘ 

ʦʮʽʥʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʝʨʝʰʢʦʜʘ, ʧʦʰʢʦʜʞʫʻ ʷʢʫʩʴ ʯʘʩʪʠʥʫ 

ʩʧʝʢʪʨʫ ʩʠʛʥʘʣʫ ʨ, %. ʊʦʜʽ, ʧʽʩʣʷ ʜʝʢʦʜʫʚʘʥʥʷ, ʝʥʝʨʛʽʷ ʧʝʨʝʰʢʦʜʠ ʨʦʟʧʦʜʽʣʠʪʴʩʷ 

ʧʦ ʚʩʴʦʤʫ ʩʧʝʢʪʨʫ ʩʠʛʥʘʣʫ. ʋʷʚʽʤʦ ʰʠʨʦʢʦʩʤʫʛʦʚʫ ʧʝʨʝʰʢʦʜʫ ʥʘʙʦʨʦʤ 

ʚʫʟʴʢʦʩʤʫʛʦʚʠʭ ʧʝʨʝʰʢʦʜ ʰʠʨʠʥʦʶ df [41 - 44]:  

/11ʜf f= , 

ʜʝ df - h ʠʨʠʥʘ ʚʫʟʴʢʦʩʤʫʛʦʚʦʾ ʧʝʨʝʰʢʦʜʠ, ʄɻʮ; 

ЎὪ - h ʠʨʠʥʘ ʩʤʫʛʠ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʫ, ʄɻʮ. 

ʂʦʞʥʘ ʟ ʚʫʟʴʢʦʩʤʫʛʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ ʧʝʨʝʰʢʦʜʠ, 

ʨʦʟʧʦʜʽʣʝʥʘ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ ʩʧʝʢʪʨʘ ʧʦʚʠʥʥʘ ʟʤʝʥʰʠʪʠʩʷ ʚ 11 ʨʘʟʽʚ [43, 44]. ʇʨʠ 

ʮʴʦʤʫ ʩʫʤʘ ʨʽʚʥʽʚ ʚʫʟʴʢʦʩʤʫʛʦʚʠʭ ʧʝʨʝʰʢʦʜ ʜʦʨʽʚʥʶʻ: 

/11ʜf f= ; 

_ /11i ʧʝʨʝʰʢʦʜʠ ʧʝʨʝʰʢʦʜʠP P= ; 

_ _

1 1 11 11

n n
ʧʝʨʝʰʢʦʜʠ ʧʝʨʝʰʢʦʜʠ

ʧʝʨʝʰʢʦʜʠ i ʧʝʨʝʰʢʦʜʠ

i i

P P
P P nä

= =

= = = Öä ä ; 

( ) ( ) ()_ _10log 10log 10log 10log11ʧʝʨʝʰʢʦʜʠ ʧʝʨʝʰʢʦʜʠ ʧʝʨʝʰʢʦʜʠa P P nä ä= = + - ; 

( ) ()_ 10log 10log 10,4ʧʝʨʝʰʢʦʜʠ ʧʝʨʝʰʢʦʜʠa P nä = + - ,                        (1.1) 
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ʜʝ ʈʧʝʨʝʰʢʦʜʠ - ʨʽʚʝʥʴ ʰʠʨʦʢʦʩʤʫʛʦʚ ʾʧʝʨʝʰʢʦʜʠ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʚ ʧʨʠʡʤʘʯ, 

ʤɺʪ; 

ʘʧʝʨʝʰʢʦʜʠ - ʨʽʚʝʥʴ ʰʠʨʦʢʦʩʤʫʛʦʚʦ ʾʧʝʨʝʰʢʦʜʠ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʚ ʧʨʠʡʤʘʯ, ʜɹ; 

ʈ̔ _ʧʝʨʝʰʢʦʜʠ - ʨʽʚʝʥʴ ʚʫʟʴʢʦʩʤʫʛʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʧʝʨʝʰʢʦʜʠ, ʧʽʩʣʷ ʤʥʦʞʝʥʥʷ ʥʘ 

ʢʦʜ ɹʘʨʢʝʨʘ, ʜɹ; 

ʈФ_ʧʝʨʝʰʢʦʜʠ - ʨʽʚʝʥʴ ʰʠʨʦʢʦʩʤʫʛʦʚʦ ʾʧʝʨʝʰʢʦʜʠ ʧʽʩʣʷ ʤʥʦʞʝʥʥʷ ʥʘ ʢʦʜ 

ɹʘʨʢʝʨʘ, ʤɺʪ; 

ʘФ_ʧʝʨʝʰʢʦʜʠ - ʨʽʚʝʥʴ ʰʠʨʦʢʦʩʤʫʛʦʚʦ ʾʧʝʨʝʰʢʦʜʠ ʧʽʩʣʷ ʤʥʦʞʝʥʥʷ ʥʘ ʢʦʜ 

ɹʘʨʢʝʨʘ, ʜɹ; 

n - ʯʠʩʣʦ ʚʫʟʴʢʦʩʤʫʛʦʚʠʭ ʧʝʨʝʰʢʦʜ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʰʠʨʦʢʦʩʤʫʛʦʚʫ 

ʧʝʨʝʰʢʦʜʫ, ʰʪ.                                                                                    

ɺʠʢʦʨʠʩʪʘʥʥʷ ʉʉʂ-ʢʦʜʽʚ ʜʦʟʚʦʣʷʻ ʢʦʜʫʚʘʪʠ 8 ʙʽʪʽʚ ʥʘ ʦʜʠʥ ʩʠʤʚʦʣ ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ 11 ʄʙʽʪ/ʩ ʽ 4 ʙʽʪʘ ʧʘ ʩʠʤʚʦʣ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 5,5 ʄʙʽʪ/ʩ. ʉʘʤʽ ʢʦʜʦʚʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʻ 8-ʯʽʧʦʚʠʤʠ, ʽ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ 11 ʄʙʽʪ/ʩ ʢʦʜʫʚʘʥʥʷ 8 ʙʽʪʽʚ 

ʥʘ ʩʠʤʚʦʣ ʚʽʜʧʦʚʽʜʘʻ ʩʠʤʚʦʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ 1,375ϊ106 ʩʠʤʚʦʣʽʚ ʚ ʩʝʢʫʥʜʫ 

(11/8=1,385) [43 - 45]. ɸʥʘʣʦʛʽʯʥʘ ʩʠʤʚʦʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ 5,5 ʄʙʽʪ/ʩ, ʪʘʢ ʷʢ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚ ʦʜʥʦʤʫ ʩʠʤʚʦʣʽ 

ʢʦʜʫʻʪʴʩʷ ʪʽʣʴʢʠ 4 ʙʽʪʠ (ʪʘʙʣ. 1.2) [2, 5, 42, 46].  

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ (ʪʦʙʪʦ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʽ ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ) ʚ ʨʝʞʠʤʘʭ ʧʝʨʝʜʘʯʽ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

OFDM, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʜʘʚʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʪʘʢ ʟʚʘʥʝ ʟʛʦʨʪʢʦʚʝ 

ʢʦʜʫʚʘʥʥʷ. ʉʫʪʴ ʟʛʦʨʪʢʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʝʨʝʜʘʥʠʭ ʙʽʪʽʚ ʜʦʜʘʶʪʴʩʷ ʩʣʫʞʙʦʚʽ ʙʽʪʠ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʝʢʽʣʴʢʦʭ 

ʧʦʧʝʨʝʜʥʽʭ ʧʝʨʝʜʘʥʠʭ ʙʽʪʽʚ. ʇʨʠ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʪʠʧʽ ʤʦʜʫʣʷʮʽʾ ʚ ʩʪʘʥʜʘʨʪʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ [45, 46].  
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ʊʘʙʣʠʮʷ 1.2. ʐʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽ ʪʠʧ ʤʦʜʫʣʷʮʽʾ ʚ ʩʪʘʥʜʘʨʪʽ IEEE 802.11b 

ʐʚʠʜʢʽʩʪʴ 

ʧʝʨʝʜʘʯʽ, 

ʄʙʽʪ/ʩ 

ʂʦʜʦʚʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʊʠʧ 

ʤʦʜʫʣʷʮʽʾ 

ʉʠʤʚʦʣʴʥʘ 

ʰʚʠʜʢʽʩʪʴ, 

ʩʠʤʚʦʣʽʚ ʚ 

ʩʝʢʫʥʜʫ 

ʂʽʣʴʢʽʩʪʴ ʙʽʪ 

ʥʘ ʩʠʤʚʦʣ 

1 
11-ʯ̔ʧʦʚʘ 

(ɹʘʨʢʝʨʘ) 
DBPSK 106 1 

2 
11-ʯʽʧʦʚʘ 

(ɹʘʨʢʝʨʘ) 
DQPSK 106 2 

5,5 
8-ʯʽʧʦʚʘ 

(ʉʉʂ) 
DQPSK 1,375 Ā106 4 

11 
8-ʯʽʧʦʚʘ 

(ʉʉʂ) 
DQPSK 1,375 Ā106 8 

 

ʇʨʠ ʩʪʫʧʝʥ ̔ʟʛʦʨʪʢʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 1/2, ʥʘ ʢʦʞʝʥ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʙʽʪ 

ʜʦʜʘʻʪʴʩʷ ʦʜʠʥ ʩʣʫʞʙʦʚʠʡ (ʥʘʜʤʽʨʥʽʩʪʴ ʜʦʨʽʚʥʶʻ 2). ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʧʨʠ ʩʪʫʧʝʥ ̔

ʟʛʦʨʪʢʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 1/2 ʽʥʬʦʨʤʘʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʚʜʚʽʯʽ ʤʝʥʰʝ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʜʘʯʽ. ʇʨʠ ʩʪʫʧʝʥ ̔ʟʛʦʨʪʢʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 3/4 ʥʘ ʢʦʞʥʽ ʪʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʙʽʪʘ ʜʦʜʘʻʪʴʩʷ ʦʜʠʥ ʩʣʫʞʙʦʚʠʡ, ʪʦʤʫ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʨʠʩʥʘ (ʽʥʬʦʨʤʘʮʽʡʥʘ) 

ʰʚʠʜʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 3/4 ʚʽʜ ʧʦʚʥʦʾ ʰʚʠʜʢʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ, ʧʨʠ ʟʘʛʘʣʴʥʽʡ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ 12 ʄʙʽʪ/ʩ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʜʫʚʘʥʥʷ 1/2 ʩʢʣʘʜʝ 12x1/2 = 6 ʄʙʽʪ/ʩ. ɸ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʜʫʚʘʥʥʷ 3/4 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʩʢʣʘʜʝ 12x3/4 = 9 ʄʙʽʪ/ʩ  (ʪʘʙʣ. 1.3) [5, 42, 46]. 

ʊʝʭʥʦʣʦʛʽʷ ʙʽʥʘʨʥʦʛʦ ʧʘʢʝʪʥʦʛʦ ʟʛʦʨʪʢʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʦʧʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʚ ʩʪʘʥʜʘʨʪʽ IEEE 802.11b ʥʘ ʰʚʠʜʢʦʩʪʷʭ 5,5 ʄʙʽʪ/ʩ ʽ                  

11 ʄʙʽʪ/ʩ. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʈɺʉʉ ʣʝʞʠʪʴ ʪʘʢ ʟʚʘʥʝ ʟʛʦʨʪʢʦʚʝ ʢʦʜʫʚʘʥʥʷ ʟʽ 

ʰʚʠʜʢʽʩʪʶ 1/2. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʈɺʉʉ ʪʠʧʠ ʤʦʜʫʣʷʮʽʾ: BPSK ʜʣʷ ʰʚʠʜʢʦʩʪʽ 

5,5 ʄʙʽʪ/ʩ ʽ QPSK ʜʣʷ ʰʚʠʜʢʦʩʪʽ 11 ʄʙʽʪ/ʩ [41 - 44]. 
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ʊʘʙʣʠʮʷ 1.3. ʇʘʨʘʤʝʪʨʠ ʧʝʨʝʜʘʚʘʯʘ ʩʪʘʥʜʘʨʪʫ IEEE 802.11ʘ 

ʐʚʠʜʢʽʩʪʴ 

ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ 

(ʄʙʽʪ/ʩ) 

ʉʠʛʥʘʣʴʥʝ 

ʩʫʟʽʨô̫ 

ʉʪʫʧʽʥʴ 

ʟʛʦʨʪʢʦʚʦ

ʛʦ 

ʢʦʜʫʚʘʥʥ

ʷ / 

ʜʝʢʦʜʫʚʘ

ʥʥʷ 

ʏʠʩʣʦ 

ʢʘʥʘʣʴʥʠʭ 

ʙʽʪʽʚ 

ʏʠʩʣʦ 

ʢʘʥʘʣʴʥʠʭ 

ʙʽʪʽʚ ʥʘ 

ʩʠʤʚʦʣ 

ʏʠʩʣʦ ʙʽʪʽʚ 

ʜʘʥʠʭ ʥʘ 

ʩʠʤʚʦʣ 

OFDM 

6 BPSK 1/2 1 48 24 

9 BPSK 3/4 1 48 36 

12 QPSK 1/2 2 96 48 

18 QPSK 3/4 2 96 72 

24 16-QAM 1/2 4 192 96 

36 16-QAM 3/4 4 192 144 

48 64-QAM 2/3 6 288 192 

54 64-QAM 3/4 6 288 216 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ 22 ʽ 33 ʄʙʽʪ/ʩ ʚ ʪʝʭʥʦʣʦʛʽʾ ʈɺʉʉ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 8-ʧʦʟʠʮʽʡʥʘ ʬʘʟʦʚʘ ʤʦʜʫʣʷʮʽʷ 8-PSK. ɼʘʥʽ ʥʘʜʭʦʜʷʪʴ ʩʧʦʯʘʪʢʫ 

ʥʘ ʟʛʦʨʪʢʦʚʠʡ ʢʦʜʝʨ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʜʫʚʘʥʥʷ 1/2, ʘ ʧʦʪʽʤ ʥʘ ʧʫʥʢʪʫʨʥʠʡ ʢʦʜʝʨ, 

ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʜʫʚʘʥʥʷ 4/3 (22 ʄʙʽʪ/ʩ) ʽ 2/1 (33 ʄʙʽʪ/ʩ). ʇʫʥʢʪʫʨʥʠʡ ʢʦʜʝʨ 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʘʜʤʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ. 

ʈʝʟʫʣʴʪʫʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʜʫʚʘʥʥʷ ʩʢʣʘʜʝ 2/3 ʜʣʷ ʰʚʠʜʢʦʩʪʽ 22 ʄʙʽʪ/ʩ, ʽ 1 ʜʣʷ 

ʰʚʠʜʢʦʩʪʽ 33 ʄʙʽʪ/ʩ [46, 47]. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʪʠʧ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʤʦʜʫʣʷʮʽʾ ʟʘʜʘʻ ʚʠʤʦʛʘ ʜʦ 

ʚʽʜʥʦʰʝʥʥʶ ʩʠʛʥʘʣ / ʧʝʨʝʰʢʦʜʘ, ʘ ʢʦʜʫʚʘʥʥʷ ʽ ʥʘʜʤʽʨʥʽʩʪʴ ʧʝʨʝʜʘʥʠʭ ʜʘʥʠʭ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʛʨʘʰ ʫ ʚʽʜʥʦʰʝʥʥʽ ʩʠʛʥʘʣ/ʧʝʨʝʰʢʦʜʘ ʧʨʠ ʜʝʢʦʜʫʚʘʥʥʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʨʝʰʢʦʜʦʶ ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ. 

ɺ ʽʜʝʘʣʽ, ʜʦʧʫʩʪʠʤʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʧʝʨʝʰʢʦʜʘ ʤʘʻ ʙʫʪʠ ʟʘʟʥʘʯʝʥʦ 

ʚʠʨʦʙʥʠʢʦʤ ʦʙʣʘʜʥʘʥʥʷ. ʅʘ ʞʘʣʴ, ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ WLAN ʪʘʢʘ ʽʥʬʦʨʤʘʮʽʷ 
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ʟʘʟʚʠʯʘʡ ʚʽʜʩʫʪʥʷ. ʋ ʪʘʙʣ. 1.4 ʧʦʢʘʟʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʜʽʦʩʪʘʥʮʽʡ ʩʪʘʥʜʘʨʪʫ 

IEEE 802.11g [12, 42]. 

 

ʊʘʙʣʠʮʷ 1.4. ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʜʽʦʧʨʠʩʪʨʦʾʚ 

ʩʪʘʥʜʘʨʪʫ IEEE 802.11g OFDM 

ʐʚʠʜʢʽ

ʩʪʴ 

ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ 

(ʄʙʽʪ / 

ʩ) 

ʄʦʜʫʣʷʮʽ

 ̫

ʉʪʫʧʽʥʴ 

ʟʛʦʨʪʢʦʚʦʛ

ʦ 

ʢʦʜʫʚʘʥʥʷ 

ɼʦʜ. 

ʧʝʨʝʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʧʝʨʝʰʢʦʜʠ 

ʥʘʜ ʨʽʚʥʝʤ 

ʩʠʛʥʘʣʫ, ʜɹ  

(ЎὪ> 25 ʄɻʮ) 

ɼʦʜ. ʧʝʨʝʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʧʝʨʝʰʢʦʜʠ 

ʥʘʜ ʨʽʚʥʝʤ 

ʩʠʛʥʘʣʫ, ʜɹ  

(ЎὪ> 35 ʄɻʮ) 

ɼʦʜ. 

ʚʽʜʥʦʰʝʥʥʷ 

ʩʠʛʥʘʣ/ 

ʧʝʨʝʰʢʦʜʘ, ʜɹ 

6 BPSK 1/2 16 32 8=24-16=40-32 

9 BPSK 3/4 15 31 9=24-15=40-31 

12 QPSK 1/2 13 29 11=24-13=40-29 

18 QPSK 3/4 11 27 13=24-11=40-27 

24 16-QAM 1/2 8 24 16=24-8=40-24 

36 16-QAM 3/4 4 20 20=24-4=40-20 

48 64-QAM 2/3 0 16 24=24-0=40-16 

54 64-QAM 3/4 -1 15 25=24-(-1)=40-

15 

 

ɼʣʷ ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11b/g, ʚʚʘʞʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʝ 

ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʧʝʨʝʰʢʦʜʘ  ʧʨʠ ʨʽʟʥʠʮʽ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʢʘʥʘʣʘʤʠ 25 ʄɻʮ 

(ʧʝʨʝʰʢʦʜʘ ʚʽʜ ʩʫʩʽʜʥʴʦʛʦ ʢʘʥʘʣʘ) ʽ 35 ʄɻʮ (ʧʝʨʝʭʨʝʩʥʘ ʧʝʨʝʰʢʦʜʘ). ʊʦʜʽ ʜʣʷ 

ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʥʜʘʨʪʫ IEEE 802.11g, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ OFDM, ʟʛʽʜʥʦ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʤʘʩʢʠ ʽ ʜʘʥʠʭ ʧʨʦ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʧʝʨʝʰʢʦʜ, ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʩʠʛʥʘʣʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʥʝʩʫʯʦʾ ʥʘ 16 ʽ ʙʽʣʴʰʝ ʄɻʮ ʩʢʣʘʜʝ ʥʝ ʤʝʥʰʝ 24 ʜɹ, 

ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʥʝʩʫʯʦʾ ʥʘ 30 ʽ ʙʽʣʴʰʝ ʄɻʮ ʩʢʣʘʜʝ 

ʥʝ ʤʝʥʰʝ 40 ʜɹ.  
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ʋ ʩʪʘʥʜʘʨʪʘʭ IEEE 802.11 DSSS, IEEE 802.11b ʽ IEEE 802.11g ʈɺʉʉ 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʟʚô̫ ʟʦʢ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʨʽʚʥʷ 

ʩʫʩʽʜʥʴʦʛʦ ʢʘʥʘʣʫ (ʨʽʟʥʠʮʷ 25 ʄɻʮ, ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʥʝ ʤʝʥʰʝ 30 ʜɹ) ʥʘʜ 

ʩʠʛʥʘʣʦʤ ʥʝ ʤʝʥʰʝ, ʥʽʞ 35 ʜɹ. ɿʛʽʜʥʦ ʩʧʝʢʪʨʘʣʴʥʦʾ ʤʘʩʢʠ ʚʽʜʥʦʰʝʥʥʷ 

ʩʠʛʥʘʣ/ʧʝʨʝʰʢʦʜʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ 30-35 = -5ʜɹ. ʊʦʙʪʦ ʨʽʚʝʥʴ ʧʝʨʝʰʢʦʜʠ 

ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ ʥʘ 5 ʜɹ. ɼʣʷ ʦʮʽʥʢʠ ʜʦʧʫʩʪʠʤʦʛʦ ʚʽʜʥʦʰʝʥʥʷ 

ʩʠʛʥʘʣ / ʧʝʨʝʰʢʦʜʘ ʧʨʠ ʚʧʣʠʚʽ ʧʝʨʝʰʢʦʜʠ ʧʦ ʢʘʥʘʣʫ, ʱʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʮʝ 

ʯʠʩʣʦ ʥʝ ʧʽʜʭʦʜʠʪʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ, ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʧʨʠʩʪʨʦʾʚ 

ʧʨʠ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʨʽʚʥʽ ʧʘʢʝʪʥʠʭ ʧʦʤʠʣʦʢ (PER = 0,01) ʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ 

11 ʄʙʽʪ/ʩ, ʨʦʙʦʪʘ ʚ ʨʝʞʠʤʽ ʉʉʂ ʙʫʣʘ ʤʦʞʣʠʚʦʶ ʧʨʠ ʚʽʜʥʦʰʝʥʥʽ ʩʠʛʥʘʣ/ʰʫʤ 8,5 

ʜɹ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɺʉʉ ʜʦʟʚʦʣʠʣʦ ʟʤʝʥʰʠʪʠ ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦ 4,5 ʜɹ [35, 

42, 45, 48]. 

ɼʣʷ ʤʦʜʝʣʽ ʪʦʯʢʠ ʜʦʩʪʫʧʫ DWL-900AP  ʚʠʨʦʙʥʠʢ ʧʦʢʘʟʫʻ ʚʠʤʦʛʠ ʜʦ 

ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ / ʧʝʨʝʰʢʦʜʘ, ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʠʤʠ ʪʘʙʣ. 1.5 (ʢʨʽʤ ʨʝʞʠʤʫ 33 

ʄʙʽʪ / ʩ, ʥʝʧʽʜʪʨʠʤʫʚʘʥʦʛʦ ʪʽʻʶ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ). ʋ ʨʝʞʠʤʽ ʈɺʉʉ 33 ʄʙʽʪ/ʩ 

ʚʠʤʦʛʘ ʜʦ ʯʫʚʩʪʚʽʪʝʣʴʥʦʩʪʽ ʥʘ 2 ʜɹ ʥʠʞʯʝ, ʥʽʞ ʚ ʨʝʞʠʤʽ ʈɺʉʉ 22 ʄʙʽʪ/ʩ. ʆʪʞʝ, 

ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ ʰʫʤʫ ʧʨʠʡʤʘʯʘ, ʜʦʧʫʩʪʠʤʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ / 

ʧʝʨʝʰʢʦʜʘ ʤʘʻ ʙʫʪʠ ʥʘ 2 ʜɹ ʚʠʱʝ (ʪʘʙʣ. 1.5) [7, 9, 12, 42, 44]. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ɽʄʉ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN 

ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʤʽʩʮʝʚʦʩʪʽ, ʚʧʣʠʚʫ ʤʽʞʩʠʩʪʝʤʥʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʻ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʣʘʥʫʚʘʪʠ ʙʝʟʧʨʦʚʦʜʦʚʫ ʤʝʨʝʞʫ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʾʾ 

ʤʦʥʽʪʦʨʠʥʛ ʽ ʫʧʨʘʚʣʽʥʥʷ. ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ WLAN - NetAlly AirMagnet Survey [49, 50] - ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʽ ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʦʙʦʪʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʨʝʞʽ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʟʨʦʙʣʝʥʘ ʥʝ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN, 

ʘ ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʽ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ. 

ɯʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ NetAlly AirMagnet Survey ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 1.5. 
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ʊʘʙʣʠʮʷ 1.5. ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʧʝʨʝʰʢʦʜʘ ʚ 

ʨʘʜʽʦʩʪʘʥʮʽʷʭ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11DSSS, 801.11b ʽ IEEE 802.11g ʈɺʉʉװ 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 
ɼʦʧʫʩʪʠʤʝ ʚʽʜʥʦʰʝʥʥʷ 

ʩʠʛʥʘʣ/ʧʝʨʝʰʢʦʜʘ 

1 ʄʙʽʪ/ʩ, ɹʘʨʢʝʨʘ 3 ʜɹ 

2 ʄʙʽʪ/ʩ, ɹʘʨʢʝʨʘ 3 ʜɹ 

5.5 ʄʙʽʪ/ʩ, ʉʉʂ 5,5 ʜɹ 

11 ʄʙʽʪ/ʩ, ʉʉʂ 8,5 ʜɹ 

5,5 ʄʙʽʪ/ʩ, ʈɺʉʉ 1,5 ʜɹ 

11 ʄʙʽʪ/ʩ, ʈɺʉʉ 4,5 ʜɹ 

22 ʄʙʽʪ/ʩ, ʈɺʉʉ 8,5 ʜɹ 

33 ʄʙʽʪ/ʩ, ʈɺʉʉ 10,5 ʜɹ 

 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ WLAN ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥʠ ʧʦʢʨʠʪʪʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʦ ʙʫʜʽʚʣʷ. ɭ ʚʙʫʜʦʚʘʥʠʡ ʨʝʜʘʢʪʦʨ 

ʧʣʘʥʫ ʧʦʚʝʨʭʽʚ. ʅʘ ʧʽʜʩʪʘʚʽ ʥʘʜʘʥʠʭ ʜʘʥʠʭ NetAlly AirMagnet Survey ʜʦʧʦʤʘʛʘʻ 

ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʽ ʧʦʢʘʟʫʻ ʦʯʽʢʫʚʘʥʫ ʟʦʥʫ 

ʧʦʢʨʠʪʪʷ. 

ʇʝʨʝʚʘʛʘʤʠ ʩʠʩʪʝʤʠ NetAlly AirMagnet Survey  ̒ : 

¶ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʽ (ʘʞ ʜʦ ʚʽʜʩʪʝʞʝʥʥʷ ʢʦʦʨʜʠʥʘʪ 

ʄʉ); 

¶ ʟʨʫʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʦʶ ʤʝʨʝʞʝʶ (ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʪʨʦʡʢʘʤʠ 

ʫʩʪʘʪʢʫʚʘʥʥʷ); 

¶ ʙʝʟʧʨʦʚʦʜʦʚʘ ʤʝʨʝʞʘ, ʱʦ ʧʨʘʮʶʻ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʧʨʦʛʨʘʤʠ, ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11 ʜʦ ʽ IEEE 802.11h 

(ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ, ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʭʽʜ ʥʘ ʽʥʰʽ ʯʘʩʪʦʪʠ ʽ ʪ.ʜ.); 

¶ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʨʦʟʤʽʱʝʥʥʷ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʽʩʮʝʚʦʩʪʽ (ʩʢʣʘʜʘʻʪʴʩʷ ʧʣʘʥ-ʢʘʨʪʘ ʧʨʠʤʽʱʝʥʴ, ʚʢʘʟʫʶʪʴʩʷ ʤʘʪʝʨʽʘʣʠ ʩʪʽʥ). 

ʅʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ: 

¶ ʚʠʩʦʢʘ ʮʽʥʘ; 
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¶ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʘʥʪʝʥ ʽ ʦʮʽʥʢʘ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʦʯʦʢ 

ʜʦʩʪʫʧʫ ʟʜʽʡʩʥʶʶʪʴʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʝʨʝʰʢʦʜ (ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʪʘ 

ʤʽʞʩʠʩʪʝʤʥʠʭ). 

 

 

ʈʠʩ. 1.15. ʇʣʘʥʫʚʘʥʥʷ WLAN ʚ NetAlly AirMagnet Survey 

 

 

1.3. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʇʨʠʥʮʠʧʠ ʽ ʘʣʛʦʨʠʪʤʠ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʧʦʙʫʜʦʚʠ WLAN, ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ ʚʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʩʪʽʣʴʥʠʢʘ, ʘ 

ʜʦʜʘʪʢʦʚʽ ʟʘʭʦʜʠ ʪʘʢʽ ʷʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11h ʽ IEEE 802.11k 

ʝʬʝʢʪʠʚʥʽ ʚ ʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ ʤʝʨʝʞ ʽ ʪʽʣʴʢʠ ʚ ʥʝʟʥʘʯʥʽʡ ʤʽʨʽ ʨʦʟʰʠʨʶʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ. ʊʦʤʫ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʘʜʽʦʧʝʨʝʰʢʦʜ ʥʝʦʙʭʽʜʥʝ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʫ ʽ ʤʽʞʩʠʩʪʝʤʥʫ ɽʄʉ. 

ʊʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʨʘʜʽʦʧʝʨʝʰʢʦʜ ʥʘ ʯʘʩʽ 

ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʽ 
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ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʽʩʥʫʶʪʴ ʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ 

ʚ ʫʤʦʚʘʭ ʧʝʨʝʰʢʦʜ. ʊʦʤʫ ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʦʾ ɽʄʉ, ʱʦ 

ʧʦʚôʷʟʫʻ ʩʫʩʽʜʥʽ ʩʪʽʣʴʥʠʢʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʚ ʦʜʥʦʤʫ ʩʝʢʪʦʨʽ ʥʘ ʦʜʥʘʢʦʚʠʭ (ʘʙʦ 

ʧʝʨʝʢʨʠʪʠʭ) ʢʘʥʘʣʘʭ ʯʘʩʪʦʪ ʩʪʘʥʜʘʨʪʽʚ IEEE 802.11, ʧʦʪʨʽʙʥʘ ʨʦʟʨʦʙʢʘ 

ʘʣʛʦʨʠʪʤʽʚ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ʷʢʽ ʛʘʨʘʥʪʫʶʪʴ ʨʦʙʦʪʫ ʧʨʠʡʤʘʯʽʚ 

ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ ʚ ʙʝʟʢʦʥʬʣʽʢʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɯʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʤʝʪʦʜʠʢʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʘʣʛʦʨʠʪʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʦʥʠ ʧʦʢʨʠʪʪʷ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ 

ʚʧʣʠʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʩʮʝʚʦʩʪʽ, ʚ ʷʢʽʡ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʙʝʟʧʨʦʚʦʜʦʚʘ ʤʝʨʝʞʘ, ʘʣʝ 

ʥʝ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ ʚʧʣʠʚ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʩʢʣʘʜʦʚʠʭ, ʷʢ ʤʽʞʩʠʩʪʝʤʥʽ ʧʝʨʝʰʢʦʜʠ 

ʪʘ ʧʝʨʝʰʢʦʜʠ ʚʽʜ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʧʨʦʚʘʜʞʝʥʽ ʤʝʭʘʥʽʟʤʠ 

ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʢʦʥʬʣʽʢʪʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʩʪʽʣʴʥʠʢʘ, 

ʘʣʝ ʚʨʘʟʣʠʚʽ ʜʦ ʧʝʨʝʰʢʦʜ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ. 

ʅʘ ʨʠʩ. 1.6 ʧʦʢʘʟʘʥʽ ʧʨʦʙʣʝʤʠ ɽʄʉ ʚ WLAN [2, 6, 7, 14, 20, 21, 28] ʪʘ 

ʧʨʦʧʦʥʦʚʘʥʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʤʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ: ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʝʨʝʞ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ WLAN ʧʦʣʷʛʘʻ ʚ ʟʥʠʞʝʥʥʽ 

ʨʽʚʥʽʚ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ ʤʽʞ ʧʨʠʡʤʘʯʘʤʠ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ, ʚ 

ʧʽʜʚʠʱʝʥʥʽ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʧʨʦʝʢʪʦʚʘʥʠʭ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ 

ʜʦ ʟʦʚʥʽʰʥʽʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ WLAN ʧʝʨʝʰʢʦʜ, ʚ ʩʢʦʨʦʯʝʥʥʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ 

ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ. 

 



53 

 

 

ʈʠʩ. 1.6. ʇʨʦʙʣʝʤʠ ɽʄʉ ʫ WLAN ʪʘ ʧʨʦʧʦʥʦʚʘʥʽ ʨʽʰʝʥʥʷ 

  



54 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ. 

1. ɿʨʦʙʠʪʠ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʧʨʦʙʣʝʤ ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʨʝʞ, ʪʘ 

ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʱʦ ʟʘʚʘʞʘʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ 

(WLAN, Wireless Local Area Network).. 

2. ʋʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʠʡ ʤʝʭʘʥʽʟʤ ʜʦʩʪʫʧʫ ʧʝʨʝʜʘʚʘʯʽʚ WI-FI ʤʝʨʝʞʽ ʜʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ. 

3. ʈʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʽʜʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʱʦ 

ʥʘ ʩʘʤʠʭ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʨʘʭʦʚʫʻ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ  ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ  (WLAN, Wireless Local Area Network). 

4. ʈʦʟʨʦʙʠʪʠ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ,  ʚʧʣʠʚʘʶʯʠʭ ʥʘ  ʧʘʨʘʤʝʪʨʠ (WLAN, Wireless Local 

Area Network), ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʝʨʝʞʽ. 

5. ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ ʨʦʟʨʘʭʫʥʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʝʢʪʦʚʘʥʦʾ ʤʝʨʝʞʽ.  

 

ɺʠʩʥʦʚʢʠ ʧʦ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʫ 

 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ ʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʦʟʥʘʯʠʪʠ ñʚʫʟʴʢʽò ʤʽʩʮʷ 

ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ: 

- ʧʨʦʙʣʝʤʘ ʧʨʠʭʦʚʘʥʦʛʦ ʚʫʟʣʘ; 

- ʚʟʘʻʤʥʽ ʧʝʨʝʰʢʦʜʠ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʩʪʽʣʴʥʠʢʘʤʠ (ʚʥʫʪʨʽʩʠʩʪʝʤʥʘ 

ɽʄʉ); 

- ʤʽʞʩʠʩʪʝʤʥʽ ʧʝʨʝʰʢʦʜʠ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ QoS ʜʣʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʦʜʘʪʢʽʚ; 

- ʨʦʟʰʠʨʝʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ; 

- ʚʧʣʠʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʩʮʝʚʦʩʪʽ. 
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2. ʇʦʢʘʟʘʥʽ ʤʝʪʦʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ɽʄʉ ʚ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ: 

- ʤʝʭʘʥʽʟʤ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ; 

- ʩʪʘʥʜʘʨʪ IEEE 802.11e (QoS); 

- ʜʦʜʘʪʢʦʚʽ ʩʪʘʥʜʘʨʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʰʢʦʜ 

(IEEE 802.11 h ʽ k); 

- ʢʦʜʫʚʘʥʥʷ ʽ ʤʦʜʫʣʷʮʽʷ; 

- ʩʠʩʪʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ WLAN (ʥʘ ʧʨʠʢʣʘʜʽ NetAlly 

AirMagnet Survey). 

3. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʙʣʽʢ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʽ ʤʽʞʩʠʩʪʝʤʥʠʭ ʧʝʨʝʰʢʦʜ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ. 

4. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ ʽ ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 
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ʈʆɿɼɯʃ 2  

ɽʃɽʂʊʈʆʄɸɻʅɯʊʅɸ ʉʋʄɯʉʊʅɯʉʊʔ ɺ ɹɽɿʇʈʆɺʆɼʆɺʀʍ 

ʂʆʄʇôʖʊɽʈʅʀʍ ʄɽʈɽɾɸʍ ʉʊɸʅɼɸʈʊʋ IEEE 802.11 

 

ʇʽʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʶ ʩʫʤʽʩʥʽʩʪʶ ʈɽɿ ʨʦʟʫʤʽʻʪʴʩʷ ʾʭ ʟʜʘʪʥʽʩʪʴ ʦʜʥʦʯʘʩʥʦ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ ʥʝʦʙʭʽʜʥʦʶ ʷʢʽʩʪʶ ʧʨʠ ʚʧʣʠʚʽ 

ʥʘ ʥʠʭ ʥʝʥʘʚʤʠʩʥʠʭ ʨʘʜʽʦʧʝʨʝʰʢʦʜ, ʥʝ ʩʪʚʦʨʶʶʯʠ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ʨʘʜʽʦʟʘʚʘʜ 

ʽʥʰʠʤ ʨʘʜʽʦʟʘʩʦʙʘʤ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ɽʄʉ ʈɽɿ - ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʈɽɿ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʠʞʯʝ ʜʦʧʫʩʪʠʤʦʛʦ ʚ ʟʘʜʘʥʽʡ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽʡ ʦʙʩʪʘʥʦʚʮʽ (ɽʄʆ). ʇʽʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʶ ʦʙʩʪʘʥʦʚʢʦʶ ʙʫʜʝʤʦ 

ʨʦʟʫʤʽʪʠ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʈɽɿ ʨʽʟʥʠʭ ʩʣʫʞʙ ʨʘʜʽʦʟʚô̫ ʟʢʫ ʚ 

ʜʘʥʽʡ ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʫ. ʆʮʽʥʢʘ ɽʄʉ ʈɽɿ ʻ ʩʧʽʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʽ ʥʝʚʽʜô̒ʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ ʫʟʛʦʜʞʝʥʥʷ ʫʤʦʚ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʈɽɿ. ɺ ʭʦʜʽ ʦʮʽʥʢʠ ɽʄʉ ʈɽɿ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʫʤʦʚʠ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʢʨʠʪʝʨʽʶ ɽʄʉ ʫ ɽʄʆ. ʎʽ ʫʤʦʚʠ ʤʦʞʫʪʴ 

ʚʢʣʶʯʘʪʠ: ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʨʦʟʤʽʱʝʥʥʷ ʩʪʘʥʮʽʾ - ʜʞʝʨʝʣʘ ʧʝʨʝʰʢʦʜ; 

ʦʙʤʝʞʝʥʥʷ EIRP ʩʪʘʥʮʽʾ-ʜʞʝʨʝʣʘ ʩʠʛʥʘʣʽʚ, ʱʦ ʟʘʚʘʞʘʶʪʴ ʫ ʥʘʧʨʷʤʢʫ ʥʘ ʩʪʘʥʮʽʶ, 

ʩʭʠʣʴʥʽʡ ʟʘʚʘʜʽ; ʟʘʭʠʩʥʽ ʩʤʫʛʠ ʽ ʯʘʩʪʦʪʥʽ ʦʙʤʝʞʝʥʥʷ ʈɽɿ; ʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʧʨʠʜʫʰʝʥʥʷ ʙʽʯʥʠʭ ʧʝʣʶʩʪʦʢ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʝʨʝʜʘʚʘʣʴʥʦ ʾ ʽ 

ʧʨʠʡʤʘʣʴʥʦ ʾʘʥʪʝʥ; ʦʧʪʠʤʽʟʘʮʽʶ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʈɽɿ ʪʘ ʦʨʽʻʥʪʘʮʽʾ 

ʘʥʪʝʥ ʪʘ ʽʥ. [51 - 53]. 

ɿʘ ʢʨʠʪʝʨʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ɽʄʉ ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʶʪʴ ʟʘʭʠʩʥʝ ʚʽʜʥʦʰʝʥʥʷ 

ʨʘʜʽʦʧʨʠʡʤʘʯʘ - ʤʽʥʽʤʘʣʴʥʝ ʜʦʧʫʩʪʠʤʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʨʘʜʽʦʧʝʨʝʰʢʦʜʘ  ʥʘ 

ʚʭʦʜʽ ʧʨʠʡʤʘʯʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʚʧʣʠʚʫ ʥʝʥʘʚʤʠʩʥʠʭ ʨʘʜʽʦʟʘʚʘʜ. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤʠ ɽʄʉ ʈɽɿ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ̔  ʪʝʭʥʽʯʥʽ 

ʤʝʪʦʜʠ. ʊʝʭʥʽʯʥʽ ʤʝʪʦʜʠ ʛʘʨʘʥʪʫʚʘʥʥʷ ɽʄʉ ʧʦʚʷʟʘʥʽ ̔ ʟ ʟʤʽʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʘʨʘʤʝʪʨʽʚ ʈɽɿ (ʥʘʧʨʠʢʣʘʜ, ʧʦʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ ʧʦʟʘʩʤʫʛʦʚʠʭ ʽ ʽʥʰʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʧʝʨʝʜʘʚʘʯʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʢʪʝʨʠʩʪʠʢ ʧʨʠʡʤʘʯʽʚ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʾʭ ʚʠʙʽʨʢʦʚʽʩʪʶ, ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥʶ ʰʢʽʜʣʠʚʠʭ ʟʥʘʯʝʥʴ ʙʽʯʥʠʭ ʧʝʣʶʩʪʦʢ ɼʉ 

ʘʥʪʝʥ ʪʘ ʽʥ.). ʊʘʢʽ ʟʘʩʦʙʠ ʜʦʚʦʣʽ ʝʬʝʢʪʠʚʥʽ, ʘʣʝ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʚʷʟʘʥʦ ʚ 
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ʦʩʥʦʚʥʦʤʫ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʭ ʥʦʚʽʪʥʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɸʜʣʷ ʈɽɿ, ʱʦ ʚʞʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʙô̒ ʢʪʘʭ, ʪʘʢʠʤʠ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʭʦʜʘʤʠ ʛʘʨʘʥʪʫʚʘʥʥʷ ɽʄʉ ʻ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ. ʊʦʤʫ ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʜʘʥʥʷ ʨʦʙʦʯʠʭ 

ʯʘʩʪʦʪ ʧʦʚʷʟʘʥʦ ʽʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʯʘʩʪʦʪʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʯʘʩʦʚʠʭ 

ʦʙʤʝʞʝʥʴ, ʷʢʠʤʠ ʦʙʤʝʞʫʶʪʴ ʈɽɿ. 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʦʮʽʥʢʠ ɽʄʉ ʨʘʜʽʦʩʠʩʪʝʤ ʽ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʧʦ ʦʮʽʥʮʽ ɽʄʉ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʤʦʛʠ 40 

ʩʪʘʥʜʘʨʪʽʚ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ɽʄʉ. 

 

2.1. ʆʮʽʥʢʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʽʩʪʽ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʩʪʘʥʜʘʨʪʫ IEEE 802.11 

 

ʂʽʥʮʝʚʘ ʤʝʪʘ ʦʮʽʥʢʠ ɽʄʉ ʨʘʜʽʦʩʠʩʪʝʤ - ʮʝ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ 

ʩʠʛʥʘʣ/ʧʝʨʝʰʢʦʜʘ ʚ ʧʨʠʡʤʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ ʽ ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʟ ʜʦʧʫʩʪʠʤʠʤ 

ʟʥʘʯʝʥʥʷʤ [52 - 59]. 

ʆʩʥʦʚʥʽ ʢʨʦʢʠ ʧʨʠ ʦʮʽʥʮʽ ɽʄʉ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: 

- ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʜʞʝʨʝʣ ʢʦʨʠʩʥʦʛʦ ʽ ʟʘʚʘʞʘʶʯʠʭ ʩʠʛʥʘʣʽʚ; 

- ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʪʨʘʩ ʧʦʰʠʨʝʥʥʷ ʤʽʞ ʨʝʮʝʧʪʦʨʦʤ ʽ ʜʞʝʨʝʣʘʤʠ 

ʢʦʨʠʩʥʦʛʦ ʽ ʟʘʚʘʞʘʶʯʦʛʦ ʩʠʛʥʘʣʽʚ; 

- ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʨʝʮʝʧʪʦʨʘ ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʜʽʾ 

ʢʦʨʠʩʥʦʛʦ ʽ ʟʘʚʘʞʘʶʯʦʛʦ ʩʠʛʥʘʣʽʚ. 

ɺ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ɽʄʉ ʜʚʦʭ ʨʘʜʽʦʩʠʩʪʝʤ 

ʟʘʜʘʶʪʴʩʷ: 

- ʇʘʨʘʤʝʪʨʠ ʚʩʽʭ ʨʘʜʽʦʧʨʠʩʪʨʦʾʚ (ʧʨʠʡʤʘʯʽʚ ʽ ʧʝʨʝʜʘʚʘʯʽʚ), ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʰʢʦʜʞʘʶʯʦʛʦ ʚʧʣʠʚʫ: 

- ʏʘʩʪʦʪʠ ʢʦʨʠʩʥʦʛʦ ʽ ʱʦ ʟʘʚʘʞʘʻ ʩʠʛʥʘʣʽʚ; 

- ʇʦʪʫʞʥʦʩʪʽ ʢʦʨʠʩʥʦʛʦ ʽ ʱʦ ʟʘʚʘʞʘʻ ʩʠʛʥʘʣʽʚ; 

- ʉʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʪʨʘʢʪʽʚ ʧʝʨʝʜʘʚʘʯʘ ʽ ʧʨʠʡʤʘʯʘ; 
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- ʈʽʚʝʥʴ ʧʦʟʘʩʤʫʛʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘʚʘʞʘʶʯʦʛʦ ʧʝʨʝʜʘʚʘʯʘ; 

- ɺʪʨʘʪʠ ʚ ʬʽʜʝʨʘʭ ʧʝʨʝʜʘʚʘʯʘ ̔  ʧʨʠʡʤʘʯʘ; 

- ɺʟʘʻʤʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʘʥʪʝʥ ʧʝʨʝʜʘʚʘʯʘ ̔  ʧʨʠʡʤʘʯʘ; 

- ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʪʝʥ (ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ, ʜʽʘʛʨʘʤʘ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʘʟʠʤʫʪ ʦʩʥʦʚʥʦʛʦ ʧʝʣʶʩʪʢʘ, ʚʠʩʦʪʘ ʫʩʪʘʥʦʚʢʠ); 

- ʏʫʪʣʠʚʽʩʪʴ ʧʨʠʡʤʘʯʘ; 

- ɿʘʭʠʩʥʽ ʚʽʜʥʦʰʝʥʥʷ ʚ ʧʨʠʡʤʘʯʽ (ʜʦʧʫʩʪʠʤʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ / 

ʧʝʨʝʰʢʦʜʘ). 

- ʋʤʦʚʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ ʫ ʚʽʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ: 

- ʂʦʦʨʜʠʥʘʪʠ ʫʩʪʘʥʦʚʢʠ ʨʘʜʽʦʟʘʩʦʙʽʚ; 

- ɺʠʩʦʪʠ ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ; 

- ʅʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʾ ʚʠʜʠʤʦʩʪʽ ʤʽʞ ʜʞʝʨʝʣʘʤʠ ʽ 

ʨʝʮʝʧʪʦʨʘʤʠ; 

- ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʢʦʣʠʰʥʴʦʾ ʤʽʩʮʝʚʦʩʪʽ (ʪʠʧ ʤʽʩʮʝʚʦʩʪʽ, ʨʝʣʴʻʬ, 

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ). 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʟʘʛʘʩʘʥʥʷ ʩʠʛʥʘʣʫ ʽ 

ʧʝʨʝʰʢʦʜʠ. ɽʄʉ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʷʢʱʦ ʨʽʚʝʥʴ ʧʝʨʝʰʢʦʜʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ. 

ʆʮʽʥʢʘ ʚʪʨʘʪ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ 

ɺʪʨʘʪʠ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ L ʦʙʯʠʩʣʶʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [52, 53]: 

620 lg(4 10 / )L l f cp= Ö Ö Ö Ö Ö, ʜɹ;                                  (2.1) 

 

ʜʝ Ὢ - ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʫ, ʄɻʮ; 

c = 300 000 000 - h ʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ, ʤ/ʩ; 

2 2

1 2( )l d h h= + -  - ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʨʠʡʤʘʯʝʤ ʽ ʧʝʨʝʜʘʚʘʯʝʤ, ʤ; 

d - ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʨʠʡʤʘʯʝʤ ʽ ʧʝʨʝʜʘʚʘʯʝʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʤ; 

h1 ʪʘ h2 - ʚʠʩʦʪʠ ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥ ʧʝʨʝʜʘʚʘʯʘ ʽ ʧʨʠʡʤʘʯʘ, ʤ. 



59 

ɺʠʩʦʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʥʪʝʥ ʄʉ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʪʦʶ ʩʪʦʣʽʚ 

(ʨʦʙʦʯʠʭ ʤʽʩʮʴ), ʥʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʘʙʦʥʝʥʪʩʴʢʽ ʄʉ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʚʠʩʦʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʥʪʝʥ ʄʉ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 1 ʤ. 

ʌʦʨʤʫʣʫ (2.1) ʤʦʞʣʠʚʦ ʧʨʠʚʝʩʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ: 

620lg(4 ) 20lg( ) 20lg( ) 20lg10 20lg( );L l f cp= + + + -  

21,984 20lg( ) 20lg( ) 120 169,542;L l f= + + + -  

20lg( ) 20lg( ) 27,558.L l f= + -                                           (2.2) 

 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʟʥʠʮʶ ʫ ʚʪʨʘʪʘʭ ʥʘ ʪʨʘʩ ʧʦʰʠʨʝʥʥʷ, ʤʽʞ ʧʝʨʰʠʤ ʪʘ 14-ʤ 

ʯʘʩʪʦʪʥʠʤ ʢʘʥʘʣʦʤ ʚ ʜʽʘʧʘʟʦʥʽ 2,5 ɻɻʮ. ʋ ʨʘʟʽ ʧʨʷʤʦʾ ʚʠʜʠʤʦʩʪʽ, ʚʪʨʘʪʠ ʥʘ 

ʧʦʰʠʨʝʥʥʷ ʦʙʯʠʩʣʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [55, 56, 57]: 

620 lg(4 10 / )L l f cp= , ʜɹ 

6 6

14 1 14 120 lg(4 10 / ) 20lg 20 lg(4 10 / ) 20lgL L L l f c f l f c fp p= - = + - -  

14
14 1

1

20lg 20lg 20lg ,
f

L f
f

å õ
= - = æ ö

ç ÷
 

 

ʜʝ LD  - ʨʽʟʥʠʮʷ ʫ ʚʪʨʘʪʘʭ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ, ʤʽʞ 1-ʤ ʽ 14-ʤ ʯʘʩʪʦʪʥʠʤ 

ʢʘʥʘʣʦʤ, ʜɹ; 

1f  ʪʘ 14f  - ʮʝʥʪʨʘʣʴʥʽ ʯʘʩʪʦʪʠ 1-ʛʦ ʽ 14-ʛʦ ʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʽʚ, ʄɻʮ. 

ɿʥʘʯʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʜʣʷ ʧʝʨʰʦʛʦ ʢʘʥʘʣʫ 1f  = 2412 ʄɻʮ, ʜʣʷ 14-

ʛʦ ʢʘʥʘʣʫ 14f = 2484 ʄɻʮ. ɺʽʜʧʦʚʽʜʥʦ, LD= 201g(2484/2412) = 0,26 ʜɹ. ʎʽʻʶ 

ʨʽʟʥʠʮʝʶ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ʈʦʟʨʘʭʫʥʦʢ ʟʦʥ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʣʽʜ ʚʝʩʪʠ ʜʣʷ 

ʩʴʦʤʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʽ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ (7f  = 

2442 ʄɻʮ); 

20lg( ) 20lg( ) 27,558 20lg( ) 20lg(2442) 27,558;L l f l= + - = + -  

40,2 20log( ).L l= +                                                 (2.3) 
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ɼʣʷ ʦʮʽʥʢʠ ʜʦʜʘʪʢʦʚʠʭ ʟʘʪʫʭʘʥʴ ʥʘ ʪʨʘʩʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʟʘʣʝʞʥʽʩʪʴ [55, 56]: 

. ;ʜʦʜ i ʜʦʜA A-=ä                                                    (2.4) 

 

.ʜʦʜA  - ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ, ʜɹ: ʚʪʨʘʪʠ ʥʘ ʧʝʨʝʰʢʦʜʘʭ, 

ʩʪʽʥʘʭ ʘʙʦ ʣʠʩʪʽ ʜʝʨʝʚ ʽ ʪ.ʜ .; 

i ʜʦʜA-  - ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʚʽʜ ʽ-  ʾʧʝʨʝʰʢʦʜʠ, ʜɹ. 

ʆʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʧʝʨʝʰʢʦʜ ʚ ʨʝʮʝʧʪʦʨʽ 

ʇʝʨʝʰʢʦʜʠ ʚʽʜ ʨʽʟʥʠʭ ʟʘʚʘʞʘʶʯʠʭ ʧʝʨʝʜʘʚʘʯʽʚ ʤʦʞʫʪʴ ʧʨʠʭʦʜʠʪʠ ʫ ʬʘʟʽ 

ʘʙʦ ʧʨʦʪʠʬʘʟʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʠ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʘʙʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʦʜʠʥ 

ʦʜʥʦʛʦ. ɼʣʷ ʦʮʽʥʢʠ ɽʄʉ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘʡʛʽʨʰʠʡ ʚʠʧʘʜʦʢ, ʚ ʷʢʦʤʫ ʧʝʨʝʰʢʦʜʠ 

ʩʢʣʘʜʘʶʪʴʩʷ. 

ɺ ʨʝʮʝʧʪʦʨʘʭ WLAN ʜʽʻ ʥʘʙʽʨ ʟ ʜʝʢʽʣʴʢʦʭ ʧʝʨʝʰʢʦʜ [7, 23, 38, 58]: 

- ʚʣʘʩʥʠʡ ʰʫʤ ʧʨʠʡʤʘʯʘ; 

- ʧʝʨʝʰʢʦʜʠ ʚʽʜ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ; 

- ʤʽʞʩʠʩʪʝʤʥʽ ʧʝʨʝʰʢʦʜʠ ʚʽʜ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʧʦʙʣʠʟʫ ʨʘʜʽʦʩʠʩʪʝʤ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʧʝʨʝʣʽʯʝʥʽ ʚʠʜʠ ʧʝʨʝʰʢʦʜ. 

ʉʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʰʢʦʜ ʦʙʯʠʩʣʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

;ia b c= +   10lg ;i ia P=   ;iP Pä=ä  

10 1010lg 10lg 10lg 10 10lg 10 ;
i ia b c

i

i i i

a P P
+

ä ä

å õ å õå õ
= = = =æ ö æ öæ ö

ç ÷ ç ÷ ç ÷
ä ä ä  

10 10 1010lg 10 10 10lg 10 10 10lg10 10lg 10 ;
i i ic c c

b b b

i i i

aä
å õ å õ å õè ø è ø è ø

= = = +æ ö æ ö æ öé ù é ù é ùæ ö æ ö æ ö
ê ú ê ú ê úç ÷ ç ÷ ç ÷
ä ä ä  

1010lg 10 ;
ic

i

a bä

å õè ø
= + æ öé ùæ ö

ê úç ÷
ä                                              (2.5) 

 

ʜʝ ia  - ʨʽʚʝʥʴ -̔  ʾʧʝʨʝʰʢʦʜʠ, ʜɹ; 

ic  - ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʩʢʣʘʜʦʚʘ -̔  ʾʧʝʨʝʰʢʦʜʠ, ʜɹ; 
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b - ʩʢʣʘʜʦʚʘ, ʦʜʥʘʢʦʚʘ ʜʣʷ ʚʩʽʭ ʧʝʨʝʰʢʦʜ, ʜɹ; 

iP  - ʨʽʚʝʥʴ -̔  ʾʧʝʨʝʰʢʦʜʠ, ʤɺʪ; 

Pä - ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʰʢʦʜ, ʤɺʪ; 

aä- ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʰʢʦʜ, ʜɹ. 

ʋ ʨʘʟʽ, ʢʦʣʠ ʩʢʣʘʜʘʶʪʴʩʷ ʧʝʨʝʰʢʦʜʠ ʟ ʦʜʥʘʢʦʚʠʤ ʨʽʚʥʝʤ, ʪʦ 

10lg ,ia a nä= +  

ʜʝ n - ʯʠʩʣʦ ʪʘʢʠʭ ʧʝʨʝʰʢʦʜ. 

ʆʮʽʥʢʫ ʚʥʝʩʢʫ ʧʝʨʝʰʢʦʜʠ ʚ ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʰʢʦʜ ʤʦʞʥʘ ʦʮʽʥʠʪʠ 

ʪʘʢʠʤ ʯʠʥʦʤ [7, 52, 58, 59]: 

1

110lg 1 lg10 ;aP a= =   2

210lg 2 10lg ;aP a= =  

10
lg10

lg lg10 ;
10

aa

P= =   1010 ;
a

P=  

( )

1 1
1 2 2 210 10

10 10 10 10
1 2 2 2

10 10

10 10
10lg 10lg 10 10 10lg 1 10 10lg10 10lg 1 ;

10 10

a a
a a a a

a a
a P Pä +

è øå õ å õ
å õ é ùæ ö æ ö= = + = + = + +æ ö é ùæ ö æ ö

æ ö æ öç ÷ é ùç ÷ ç ÷ê ú

 

1 2

102 10lg 10 1 ;
a a

a a
-

ä

å õ
= + +æ ö

ç ÷
                                            (2.6) 

 

ʜʝ a1 - ʤʝʥʰʘ ʟʘ ʨʽʚʥʝʤ ʟ ʜʚʦʭ ʧʝʨʝʰʢʦʜ, ʜɹ; 

a2 - ʚʝʣʠʢʘ ʟʘ ʨʽʚʥʝʤ ʟ ʜʚʦʭ ʧʝʨʝʰʢʦʜ, ʜɹ; 

aä - ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʜʚʦʭ ʧʝʨʝʰʢʦʜ, ʜɹ; 

P1 ̔  ʈ2 - ʨʽʚʥʽ ʧʝʨʝʰʢʦʜ, ɦ ʦ ʩʢʣʘʜʘʶʪʴʩʷ, ʤɺʪ. 

ʅʘ ʨʠʩ. 2.1 ʧʦʢʘʟʘʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ( )2 1 2.f a a a aä= - = - 

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʜʚʦʭ ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ ʦʜʥʘʢʦʚʦʾ ʯʘʩʪʦʪʠ ʨʽʟʥʠʮʷ 

ʜʝʢʽʣʴʢʦʭ ʬʘʟ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʧʨʠʡh ʣʠ ʚ ʨʝʮʝʧʪʦʨ ʟʘʚʘʞʘʶʯʠʭ ʩʠʛʥʘʣʽʚ, 

ʤʦʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [58 - 62]: 

( ) ( ) ( ) ( )0 0 1 1 2 2cos cos cos ... cos ;n nP P P P Pj j j jä= + + + +                   (2.7) 
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ʜʝ Pä - ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʰʢʦʜ, ʤɺʪ; 

ʈ0, ʈ1,éPn-1 - ʨʽʚʥʽ ʩʫʤʘʨʥʠʭ ʧʝʨʝʰʢʦʜ, ʤɺʪ; 

N - ʯʠʩʣʦ ʧʝʨʝʰʢʦʜ ʚ ʨʝʮʝʧʪʦʨʽ, ʰʪ.; 

0 0

0 1 2 1, , ,... 0 ...360nj j j j-=  - ʬʘʟʦʚʽ ʟʨʫʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʝʰʢʦʜ, 

ʛʨʘʜʫʩʽʚ. 

 

ʈʠʩ. 2.1. ɿʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʩʫʤʘʨʥʦʾ ʧʝʨʝʰʢʦʜʠ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʜʚʦʭ ʧʝʨʝʰʢʦʜ 

 

ʗʢʱʦ ʟʘʜʘʥʘ ʡʤʦʚʽʨʥʽʩʪʴ (v) ʪʦʛʦ, ʱʦ ʩʫʤʘʨʥʘ ʧʝʨʝʰʢʦʜʘ ʥʝ ʧʝʨʝʚʠʱʠʪʴ 

ʜʝʷʢʝ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʥʝʦʙʭʽʜʥʦ ʧʦʨʘʭʫʚʘʪʠ ʮʝ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ (.ʛʨP ), 

ʤʦʞʣʠʚʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʤʝʪʦʜʦʤ. 

ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 0 00 ...360j=  ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ k ʦʜʥʘʢʦʚʠʭ ʚʽʜʨʽʟʢʽʚ. 

ʇʦʧʘʜʘʥʥʷ ʬʘʟʦʚʦʛʦ ʟʩʫʚʫ ʧʝʨʝʰʢʦʜʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʟ ʪʘʢʠʭ ʚʽʜʨʽʟʢʽʚ 

ʨʽʚʥʦʽʤʦʚʽʨʥʘ ʧʦʜʽʷ. ʌʘʟʦʚʠʡ ʟʩʫʚ ʧʝʨʝʰʢʦʜʠ ʤʦʞʝ ʧʦʪʨʘʧʣʷʪʠ ʪʽʣʴʢʠ ʚ ʦʜʠʥ ʟ 

ʪʘʢʠʭ ʚʽʜʨʽʟʢʽʚ, ʪʦʙʪʦ ʧʦʜʽʾ ʻ ʥʝʩʫʤʽʩʥʠʤʠ. ʌʫʥʢʮʽʷ ()cosj  ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ 

ʥʘʙʦʨʦʤ ʪʦʯʦʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʨʦʟʤʽʱʝʥʘ ʚ ʮʝʥʪʨʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʽʜʨʽʟʢʘ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʯʠʩʣʦ ʟʥʘʯʝʥʴ, ʷʢʝ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ( )1 2 3, , ,... nP j j j jä=  ʚʠʭʦʜʠʪʴ ʨʽʚʥʠʤ 

kN. ɯʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʢʦʞʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʜʦʨʽʚʥʶʻ 1/kN. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 
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max 0 1 2 ... NP P P P P= + + + + ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ 
0

1 2 3 ... 0Nj j j j= = = = =, ʘʙʦ ʧʨʠ 

0

1 2 3 ... 180Nj j j j= = = = = [58 - 62]. ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʻ 0 ʤɺʪ [10]. 

ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 1 2 30 ... NP P P P Pä¢ ¢ + + + + ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ m ʚʽʜʨʽʟʢʽʚ 

(ʚʦʥʠ ʥʝʦʙʦʚô̫ ʟʢʦʚʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʽʚʥʽ). ʄʝʞʘʤʠ ʧʝʨʰʦʛʦ ʚʽʜʨʽʟʢʘ ʙʫʜʫʪʴ 

ʟʥʘʯʝʥʥʷ 0 10 ;p P pä= ¢ ¢  ʤʝʞʘʤʠ ʜʨʫʛʦʛʦ ʚʽʜʨʽʟʢʘ 1 2;p P pä< ¢  ʽ ʪ.ʜ. ʄʝʞʘʤʠ 

ʦʩʪʘʥʥʴʦʛʦ ʚʽʜʨʽʟʢʘ ʙʫʜʫʪʴ ʟʥʘʯʝʥʥʷ 1 1 2 3 ... .m m Np P p P P P P- ä< ¢ = + + + +  ʗʢʱʦ 

ʜʣʷ ʢʦʞʥʦʛʦ ʪʘʢʦʛʦ ʚʽʜʨʽʟʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʯʠʩʣʦ ʢʦʤʙʽʥʘʮʽʡ (uj), ʧʨʠ ʷʢʠʭ 

ʟʥʘʯʝʥʥʷ ( )1 2 3,... NP j ,j ,j jä =  ʧʦʪʨʘʧʣʷʻ ʚ ʮʝʡ ʚʽʜʨʽʟʦʢ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʙʯʠʩʣʝʥʴ ʤʦʞʥʘ ʥʘʤʘʣʶʚʘʪʠ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʨʽʚʥʷ ʩʫʤʘʨʥʦʾ 

ʧʝʨʝʰʢʦʜʠ ʥʘ ʚʽʜʨʽʟʢʫ 1 2 30 ... .NP P P P Pä¢ ¢ + + + + 

ʇʣʦʱʘ (S), ʷʢʫ ʦʙʤʝʞʫʻ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʥʘ ʚʽʜʨʽʟʢʫ 

1 2 30 ... NP P P P Pä¢ ¢ + + + +, ʜʦʨʽʚʥʶʻ 1. ɿʥʘʯʝʥʥʷ.ʛʨP , ʨʦʟʜʽʣʷʻ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ 

ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʧʣʦʱʘ ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ (ʚʽʜʨʽʟʦʢ .0 ʛʨP Pä¢ <

) ʜʦʨʽʚʥʶʻ v; ʧʣʦʱʘ ʽʥʰʦʾ ʯʘʩʪʠʥʠ (ʚʽʜʨʽʟʦʢ . 1 2 3 ...ʛʨ NP P P P P Pä< ¢ + + + +) 

ʜʦʨʽʚʥʶʻ 1-v. 

ʇʣʦʱʘ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ, ʦʙʤʝʞʝʥʘ j-ʤ ʚʽʜʨʽʟʢʦʤ (Sj) ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ [60, 61]: 

( )1 N

j j j jS P P u k--= + .                                                  (2.8) 

 

ʇʦʩʣʽʜʦʚʥʦ ʧʽʜʩʫʤʦʚʫʶʯʠ ʧʣʦʱʽ Sj, ʧʦʯʠʥʘʶʯʠ ʟ j=m. ʇʦʪʽʤ j=m-1 ̔  ʪ.ʜ., 

ʟʥʘʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ j = ʭ, ʧʨʠ ʷʢʦʤʫ 1
m

j

j x

s v
=

¢ -ä . ɿʥʘʯʝʥʥʷ .ʛʨP  ʙʫʜʝ 

ʨʽʚʥʝ px. ʊʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʥʘʯʝʥʴ k ʪʘ m. 

ʅʘ ʨʠʩ. 2.2 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʩʫʤʘʨʥʦʛʦ 

ʨʽʚʥʷ ʧʝʨʝʰʢʦʜ ʜʣʷ ʤʝʪʦʜʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʨʽʟʥʠʮʶ ʬʘʟ ʩʠʛʥʘʣʽʚ, ʱʦ 

ʟʘʚʘʞʘʶʪʴ, ʷʢʽ ʧʨʠʡʰʣʠ ʚ ʨʝʮʝʧʪʦʨ [2, 6 - 9, 41, 43]. 
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ʈʠʩ. 2.2. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʧʝʨʝʰʢʦʜ 

 

ʅʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʦʤʫ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʣʷ 

ʥʘʩʪʫʧʥʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ [45 - 47, 55]: 

 

ʛʨʘʬʽʢ 1: ʨʽʚʥʽ ʧʝʨʝʰʢʦʜ ʨʽʚʥʽ: -45 ʜɹ ʽ -48 ʜɹ; ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʩʫʤʘʨʥʦʾ ʧʝʨʝʰʢʦʜʠ ʜʦʨʽʚʥʶʻ -43,2 ʜɹ; k = 6; step =1 ʜɹ. 

ʛʨʘʬʽʢ 2: ʨʽʚʥʽ ʧʝʨʝʰʢʦʜ ʨʽʚʥʽ: -45 ʜɹ ʽ -50 ʜɹ; ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʩʫʤʘʨʥʦʾ ʧʝʨʝʰʢʦʜʠ ʜʦʨʽʚʥʶʻ -43,8 ʜɹ; k = 6; step = 1ʜɹ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.3 ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ, ʜʝ 

. maxʛʨP P= -, ʜɹ. 

ʆʩʢʽʣʴʢʠ ʟʘʚʘʞʘʶʯ̔ ʩʠʛʥʘʣʠ, ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʠʡʤʘʯ ʥʘ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ ʩʧʝʢʪʨʘ, ʪʦ ʪʦʯʥʫ ʦʮʽʥʢʫ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʧʝʨʝʰʢʦʜ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ, 

ʩʢʣʘʚʰʠ (ʷʢ ʧʦʢʘʟʘʥʦ ʚʠʱʝ) ʦʢʨʝʤʽ ʩʧʝʢʪʨʘʣʴʥʽ ʩʢʣʘʜʦʚʽ ʚʩʽʭ ʩʠʛʥʘʣʽʚ, ʱʦ 

ʟʘʚʘʞʘʶʪʴ.  
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ʈʠʩ. 2.3. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʧʝʨʝʰʢʦʜ 

 

ɿʘʚʜʘʥʥʷ ʧʦ ʦʮʽʥʮʽ ɽʄʉ ʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ 

ʩʪʘʥʜʘʨʪʫ IEEE 802.11 

ʇʨʠ ʦʮʽʥʮʽ ɽʄʉ ʧʝʨʰ ʟʘ ʚʩʝ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ ʽ ʨʝʮʝʧʪʦʨʠ 

ʩʠʛʥʘʣʫ. ʊʨʘʬʽʢ ʚ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ ʧʝʨʝʜʘʻʪʴʩʷ ʤʽʞ ʄʉ ʽ ɸʈ. ɼʞʝʨʝʣʦʤ ʘʙʦ 

ʨʝʮʝʧʪʦʨʦʤ ʩʠʛʥʘʣʫ ʤʦʞʝ ʙʫʪʠ ʪʦʯʢʘ ʜʦʩʪʫʧʫ ʘʙʦ ʤʦʙʽʣʴʥʘ ʩʪʘʥʮʽʷ. ɸʥʪʝʥʘ 

ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʤʘʻ ʬʽʢʩʦʚʘʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʷʢʝ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ. ʄʉ ʤʦʞʝ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʩʪʽʣʴʥʠʢʘ. ʅʘʡʙʽʣʴʰʽ ʚʪʨʘʪʠ ʧʦʰʠʨʝʥʥʷ 

ʙʫʜʫʪʴ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʤʽʞ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ ʽ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʦʾ ʚʽʜ ʥʝʾ ʄʉ. 

ʆʮʽʥʢʘ ɽʄʉ ʟʚʦʜʠʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʜʚʦʭ ʟʘʚʜʘʥʴ [51, 53, 56, 57]: 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʽ ʧʝʨʝʰʢʦʜʠ ʛʨʘʥʠʯʥʦʾ ʄʉ, 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʾ ʚʽʜ ʪʦʯʢʠ ʜʦʩʪʫʧʫ (ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʚʪʨʘʪʘʤʠ); 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʠʛʥʘʣʫ, ʧʝʨʝʜʘʥʦʛʦ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʦʾ ʄʉ (ʟ 

ʥʘʡʙʽʣʴʰʠʤʠ ʚʪʨʘʪʘʤʠ), ʽ ʨʽʚʥʷ ʧʝʨʝʰʢʦʜ ʚ ɸʈ. 

ʊʨʘʩʘ ʧʦʰʠʨʝʥʥʷ ʩʠʛʥʘʣʫ ʚʽʜ ɸʈ ʜʦ ʄʉ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʦʁ, ʚʽʜ ʄʉ ʜʦ 

ɸʈ ʟʚʦʨʦʪʥʦʶ. 

ʇʨʠ ʦʮʽʥʮʽ ʚʥʫʪʨʽʩʠʩʪʝʤʥʦʾ ɽʄʉ ʚ WLAN ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ 

ʧʝʨʝʰʢʦʜ. ʄʝʭʘʥʽʟʤ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʚʠʟʥʘʯʘʻ, ʱʦ ʚ ʦʜʥʦʤʫ 
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ʩʪʽʣʴʥʠʢʫ ʤʦʞʝ ʚʠʧʨʦʤʽʥʶʚʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʧʝʨʝʜʘʚʘʯ: ʪʦʯʢʘ ʜʦʩʪʫʧʫ ʘʙʦ 

ʤʦʙʽʣʴʥʘ ʩʪʘʥʮʽʷ. ʆʪʞʝ, ʥʘ ʟʘʚʘʜʽ ʚʽʜ ʩʫʩʽʜʥʴʴʦʛʦ ʩʪʽʣʴʥʠʢʘ ʤʦʞʝ ʙʫʪʠ ʘʙʦ ɸʈ 

ʘʙʦ ʄʉ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʟʘʬʽʢʩʦʚʘʥʦ, ʘ ʄʉ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʚ 

ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʩʪʽʣʴʥʠʢʠ. ʋ ʛʽʨʰʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʠʡ ʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʦʮʽʥʮʽ ɽʄʉ, ʄʉ ʙʫʜʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʘ ʚʽʜʩʪʘʥʽ, ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʴʢʽʡ ʜʦ 

ʨʝʮʝʧʪʦʨʘ. ʈʽʚʝʥʴ ʧʝʨʝʰʢʦʜʠ ʚʽʜ ʩʫʩʽʜʥʴʦʛʦ ʩʪʽʣʴʥʠʢʘ ʚ ʨʝʮʝʧʪʦʨʽ ʩʣʽʜ ʚʚʘʞʘʪʠ 

ʨʽʚʥʠʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʟ ʜʚʦʭ ʤʦʞʣʠʚʠʭ ʧʝʨʝʰʢʦʜ: ʚʽʜ ɸʈ ʘʙʦ ʥʘʡʙʣʠʞʯʽʡ ʄʉ 

ʩʫʩʽʜʥʴʦʛʦ ʩʪʽʣʴʥʠʢʘ. ʗʢʱʦ ʩʫʩʽʜʥʽʭ ʩʪʽʣʴʥʠʢʽʚ ʜʝʢʽʣʴʢʘ, ʪʦ ʽ ʧʝʨʝʰʢʦʜ ʪʝʞ ʙʫʜʝ 

ʢʽʣʴʢʘ [10, 11, 19, 38]. 

ɺ ʜʽʘʧʘʟʦʥʽ 2,4 ɻɻʮ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʤʽʞʩʠʩʪʝʤʥʽ ʨʘʜʽʦʧʝʨʝʰʢʦʜʠ 

ʩʪʚʦʨʶʶʪʴʩʷ ʽʥʰʠʤʠ ʙʝʟʧʨʦʚʦʜʦʚʠʤʠ ʣʦʢʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ.  

 
2.2. ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʦʙʣʘʜʥʘʥʥʷ Wireless Local Area Network 

 

ɺ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʧʦʢʘʟʘʥʽ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚʠʤʦʛʠ ʜʦ ʦʙʣʘʜʥʘʥʥʷ WLAN. 

ʇʝʨʝʜʘʚʘʯʽ 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʽʦʩʪʘʥʮʽʾ ʻ ʧʦʪʫʞʥʽʩʪʴ ʾʾ 

ʧʝʨʝʜʘʚʘʯʘ. ɺʠʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʠʤʽʨʶʻʪʴʩʷ ʫ ʣʽʥʽʾ ʧʝʨʝʜʘʯʽ, ʢʘʙʝʣʽ ʘʙʦ ʘʥʪʝʥʠ 

ʽ ʟʘʟʚʠʯʘʡ ʚʢʘʟʫʻʪʴʩʷ ʚ ʚʘʪʘʭ (ɺʪ) ʘʙʦ ʤʽʣʽʚʘʪʘʭ (ʤɺʪ). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʧʦʪʫʞʥʦʩʪ ̔ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʘ ʰʢʘʣʘ. ɺʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪ ̔

ʚʠʤʽʨʶʻʪʴʩʷ ʫ ʜʝʮʠʙʝʣʘʭ (ʜɹ). ɺʠʨʦʙʥʠʢʠ ʨʘʜʽʦʩʪʘʥʮʽʡ ʚʢʘʟʫʶʪʴ ʾʭ ʧʦʪʫʞʥʽʩʪʴ 

ʚ ʜɹ, ʪʦʙʪʦ ʚ ʜʝʮʠʙʝʣʘʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʪʫʞʥʦʩʪʽ ʚ 1 ʤɺʪ, ʘʙʦ ʚ ʜɹ,̔ ʪʦʙʪʦ ʚ 

ʜʝʮʠʙʝʣʘʭ ʧʦ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 1 ɺʪ. ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʧʝʨʝʜʘʚʘʯʘ ʻ ʡʦʛʦ ɸʏʍ. ɺʦʥʘ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʧʦʟʘʩʤʫʛʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʜʘʚʘʯʝʤ [41 - 44]. 

ʇʨʠʡʤʘʯʽ 

ʈʘʜʽʦʧʨʠʡʤʘʯʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʾʭ ʯʫʪʣʠʚʽʩʪʶ, ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ, ʧʨʠ ʷʢʦʤʫ ʧʨʠʡʤʘʯ ʟʜʘʪʥʠʡ 

ʟʘʜʦʚʽʣʴʥʦ ʜʝʢʦʜʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. ʇʦʨʽʛ ʧʨʠʡʥʷʪʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʪʦʪʦʶ 

ʧʦʷʚʠ ʧʦʤʠʣʢʦʚʠʭ ʙʽʪʽʚ (BER), ʯʘʩʪʦʪʦʶ ʧʦʷʚʠ ʧʦʤʠʣʢʦʚʠʭ ʧʘʢʝʪʽʚ (packet error 
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rate, PER) ʘʙʦ ʯʘʩʪʦʪʦʶ ʧʦʷʚʠ ʧʦʤʠʣʢʦʚʠʭ ʬʨʝʡʤʽʚ (frame error rate, PER). 

ʅʘʧʨʠʢʣʘʜ, ʩʪʘʥʜʘʨʪ IEEE 802.11ʘ, ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 54 ʄʙʽʪ / ʩ ʽ 

PER, ʱʦ ʩʪʘʥʦʚʠʪʴ 10%, ʚʢʘʟʫʻ ʤʽʥʽʤʘʣʴʥʦ ʧʨʠʡʥʷʪʥʫ ʯʫʪʣʠʚʽʩʪʴ ʧʨʠʡʤʘʯʘ 

ʨʽʚʥʽʡ -65 ʜɹ [7, 10, 63]. 

ʏʫʪʣʠʚʽʩʪʴ ʧʨʠʡʤʘʯʘ ʨʘʜʽʦʩʪʘʥʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʚʣʘʩʥʦʛʦ ʰʫʤʫ 

ʧʨʠʡʤʘʯʘ. ʆʩʢʽʣʴʢʠ ʢʦʞʥʘ ʩʭʝʤʘ ʤʦʜʫʣʷʮʽʾ ʤʘʻ ʩʚʦʾ ʚʠʤʦʛʠ ʜʦ ʚʽʜʥʦʰʝʥʥʷ 

ʩʠʛʥʘʣ/ʰʫʤ (SNR), ʯʫʪʣʠʚʽʩʪʴ ʧʨʠʡʤʘʯʘ ʚʢʘʟʫʻʪʴʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʜʘʯʽ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʯʠʤ ʚʠʱʝ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʪʠʤ ʙʽʣʴʰʝ 

ʨʽʚʝʥʴ ʚʣʘʩʥʦʛʦ ʰʫʤʫ ʧʨʠʡʤʘʯʘ ʽ ʥʝʦʙʭʽʜʥʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ. ʆʪʞʝ, 

ʯʫʪʣʠʚʽʩʪʴ ʧʨʠʡʤʘʯʘ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɼʽʘʧʘʟʦʥ 2,400 - 2,483 ɻɻʮ 

ɼʦʟʚʦʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ ʷʢ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʴ, ʪʘʢ ʽ ʧʦʟʘ ʥʠʤʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʚʠʭʽʜʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʧʝʨʝʜʘʚʘʯʘ ʜʦ 1 ɺʪ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʜʽʘʧʘʟʦʥ ʧʨʘʢʪʠʯʥʦ 

ʚʠʯʝʨʧʘʥʠʡ ʚ ʤʽʩʪʘʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ ʧʦʟʘ ʧʨʠʤʽʱʝʥʥʷʤʠ. ʆʜʥʘʢ, ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ ʚ ʙʫʜʠʥʢʘʭ ʧʽʜʭʦʜʠʪʴ ʷʢʥʘʡʢʨʘʱʝ, ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʡʙʽʣʴʰʦʾ ʟʦʥʠ ʧʦʢʨʠʪʪʷ (ʥʘ ʦʜʥʘʢʦʚʽʡ ʧʣʦʱʽ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʜʦʚʝʜʝʪʴʩʷ ʩʪʘʚʠʪʠ 

ʤʝʥʰʝ, ʥʽʞ, ʥʘʧʨʠʢʣʘʜ, ʚ ʜʽʘʧʘʟʦʥʽ 5 ɻɻʮ). ʇʨʠ ʧʦʙʫʜʦʚʽ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ ʜʣʷ ʜʽʘʧʘʟʦʥʫ 2,4 ɻɻʮ ʥʝ ʧʦʪʨʽʙʥʦ ʦʬʦʨʤʣʷʪʠ ʣʽʮʝʥʟʽʶ. ʇʨʠ ʮʴʦʤʫ 

EIRP ʦʬʽʩʥʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 

100 ʤɺʪ. ʊʘʢʦʞ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʽʘʧʘʟʦʥ 2,4 ɻɻʮ, ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʤʝʨʝʞ ʚ ʦʙʣʘʩʪʷʭ, ʧʦʟʘ ʚʝʣʠʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʪʘ ʞ, - 

ʜʘʣʴʥʽʩʪʴ ʟʚô̫ ʟʢʫ ʜʦ 50 ʢʤ ʽ ʙʽʣʴʰʝ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʽʭ ʧʽʜʩʠʣʶʚʘʯʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʮʴʦʛʦ ʜʽʘʧʘʟʦʥʫ ʚʠʧʫʩʢʘʻʪʴʩʷ ʜʘʚʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʨʦʙʥʠʢʽʚ, ʽ ʢʦʰʪʫʻ ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʦ [5, 41, 43, 64].  

ɼʽʘʧʘʟʦʥ 5,150-5,20 ʽ 5,250-5,350 ɻɻʮ 

ʎ̔  ʜʚʘ ʜʽʘʧʘʟʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʜʣʷ ʧʦʙʫʜʦʚʠ WLAN ʚʩʝʨʝʜʠʥʽ 

ʧʨʠʤʽʱʝʥʴ (ʟʘ ʩʪʘʥʜʘʨʪʦʤ IEEE 802.11ʘ), ʪʘʢ ʽ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞ ʤʘʩʰʪʘʙʫ ʤʽʩʪʘ. ɼʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʥʥʷ 

ʣʽʮʝʥʟʽʾ. 
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ʋ ʜʽʘʧʘʟʦʥʽ 5 ɻɻʮ ʧʦʨʷʜʦʢ ʧʨʠʟʥʘʯʝʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪ ʦʜʥʘʢʦʚʠʡ ʷʢ ʜʣʷ 

ʚʫʣʠʯʥʠʭ ʦʧʝʨʘʪʦʨʩʴʢʠʭ ʤʝʨʝʞ, ʪʘʢ ʽ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʦʬʽʩʥʠʭ ʤʝʨʝʞ 

ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ [10, 41, 43, 64].  

ɺʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ IEEE 802.11 ʜʦ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʪʝʭʥʦʣʦʛʽʶ DSSS 

ʋ ʪʘʙʣ. 2.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʘʩʪʦʪʥʽ ʢʘʥʘʣʠ WLAN ʜʽʘʧʘʟʦʥʫ 2,4 ɻɻʮ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ DSSS, ʽ ʚʢʘʟʘʥʦ, ʚ ʷʢʠʭ ʢʨʘʾʥʘʭ ʷʢʽ ʟ ʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ [65, 66]. 

 

ʊʘʙʣʠʮʷ 2.1. ʏʘʩʪʦʪʥʽ ʢʘʥʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʨʝʞʘʤʠ IEEE 802.11, 

ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ DSSS 

ʅʦʤʝʨ 

ʢʘʥʘʣʫ 

ʆʩʥʦʚʥʘ ʯʘʩʪʦʪʘ, 

ʄɻʮ 

ʏʘʩʪʦʪʥʽ ʢʘʥʘʣʠ 

FCC 

ʉʐɸ 

ETSI 

ʋʢʨʘʾʥʘ 

ETSI 

ʌʨʘʥʮʽʷ 

ETSI 

ɯʩʧʘʥʽʷ 
ʗʧʦʥʽʷ 

1.  2412 X X - - X 

2.  2417 X X - - X 

3.  2422 X X - - X 

4.  2427 X X - - X 

5.  2432 X X - - X 

6.  2437 X X - - X 

7.  2442 X X - - X 

8.  2447 X X - - X 

9.  2452 X X X - X 

10. 2457 X X X X X 

11. 2462 X X X X X 

12. 2467 - X X - X 

13. 2472 - X X - X 

14. 2484 - - - - X 
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ʄʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʜʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 1 ʤɺʪ. 

ɼʣʷ ʢʨʘʾʥ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʘʚʠʣʘ ETSI, ɭʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ ʥʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ (European Telecommunications Standard, ETS) EIRP ʦʙʤʝʞʫʻʪʴʩʷ 

ʨʽʚʥʝʤ 100 ʤɺʪ (20 ʜɹ) [67, 68]. 

ʑʦʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʦʪʠ, ʩʧʝʢʪʨʘʣʴʥʽ ʩʢʣʘʜʦʚʽ ʚʠʧʨʦʤʽʥʶʚʘʥʦʛʦ 

ʩʠʛʥʘʣʫ ʧʦʚʠʥʥʽ ʤʘʪʠ ʨʽʚʝʥʴ ʤʝʥʰ -30 ʜɹ ʥʘ ʯʘʩʪʦʪʘʭ, ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʥʝʩʫʯʦʾ ʥʘ 

11 ʄɻʮ, ʽ ʤʝʥʰ -50 ʜɹ ʧʘ ʯʘʩʪʦʪʘʭ, ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʥʝʩʫʯʦʾ ʙʽʣʴʰ ʥʽʞ ʥʘ 22 ʄɻʮ 

[42, 45, 63]. ʅʘ ʨʠʩ. 2.4 ʧʦʢʘʟʘʥʘ ʩʧʝʢʪʨʘʣʴʥʘ ʤʘʩʢʘ ʩʠʛʥʘʣʫ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʩʪʘʥʜʘʨʪʦʤ IEEE 802.11 [69]. 

 

 

ʈʠʩ. 2.4. ʉʧʝʢʪʨʘʣʴʥʘ ʤʘʩʢʘ ʩʪʘʥʜʘʨʪʫ IEEE 802.11(DSSS)  

 

ɼʣʷ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ 2 ʄʙʽʪ/ʩ (DQPSK-ʤʦʜʫʣʷʮʽʷ), ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ 

FER Ò8Ā10-2 ʧʨʠ MPDU ʜʦʚʞʠʥʦʶ 1024 ʙʘʡʪ ʜʣʷ ʚʭʽʜʥʦʛʦ ʨʽʚʥʷ ʩʠʛʥʘʣʫ -80 ʜɹ, 

ʚʠʤʽʨʷʥʦʛʦ ʚ ʟô̒ ʜʥʫʚʘʯʽ ʘʥʪʝʥʠ. ɺʽʜʧʦʚʽʜʥʦ, ʯʫʪʣʠʚʽʩʪʴ ʧʨʠ ʮʠʭ ʫʤʦʚʘʭ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ -80 ʜɹ [2, 5, 42, 46]. 

ʊʘʢʦʞ ʧʨʠʡʤʘʯ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ FER Ò8Ā10-2 ʜʣʷ MPDU ʜʦʚʞʠʥʦʶ 

1024 ʙʘʡʪʠ, ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʭʽʜʥʦʛʦ ʨʽʚʥʷ ʩʠʛʥʘʣʫ -4 ʜɹ, ʚʠʤʽʨʷʥʦʛʦ ʚ ʘʥʪʝʥʽ 

(ʜʣʷ 2 ʄʙʽʪ/ʩ, DQPSK-ʤʦʜʫʣʷʮʽʷ). 

ʋ ʚʠʜʽʣʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ 3 ʢʘʥʘʣʘ, ɦ ʦ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ.  

ɺʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤʠ ʯʘʩʪʦʪʘʤʠ ʜʚʦʭ ʢʘʥʘʣʽʚ, ʱʦ ʥʝ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʙʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ 30 ʄɻʮ.  
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ʉʪʘʥʜʘʨʪ ʚʠʤʘʛʘʻ, ʱʦ ʙ ʧʨʠʡʤʘʯ ʟʘʙʝʟʧʝʯʫʚʘʚ ʨʦʙʦʪʫ ʧʨʠ ʨʽʚʥʽ ʧʝʨʝʰʢʦʜʠ 

ʚʽʜ ʩʫʩʽʜʥʴʦʛʦ ʢʘʥʘʣʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 35 ʜɹ (ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʚʠʤʦʛ ʜʦ ʩʧʝʢʪʨʘʣʴʥʦʾ ʤʘʩʢʠ, ʚʠʟʥʘʯʝʥʠʭ ʩʪʘʥʜʘʨʪʦʤ) [56 - 58]. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʚ ʩʪʘʥʜʘʨʪʽ IEEE 802.11b, ʢʘʥʘʣ, ʱʦ ʥʝ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ - ʮʝ ʢʘʥʘʣ, ʟ ʮʝʥʪʨʘʣʴʥʦʶ ʯʘʩʪʦʪʦʶ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʝ ʤʝʥʰʝ, ʥʽʞ 

ʥʘ 25 ʄɻʮ. ɸ ʚ ʩʪʘʥʜʘʨʪʽ IEEE 802.11 DSSS ʥʘ 30 ʄɻʮ. ʇʨʦʪʝ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦ 

ʚʚʘʞʘʪʠ ʨʽʟʥʠʮʶ ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤʠ ʯʘʩʪʦʪʘʤʠ ʩʫʩʽʜʥʽʭ ʢʘʥʘʣʽʚ, ʱʦ ʥʝ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 25 ʄɻʮ. 

ɺʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ IEEE 802.11b 

ɺʠʤʦʛʠ ʜʦ ʧʝʨʝʜʘʚʘʯʘ (ʨʽʚʥʽ ʧʦʪʫʞʥʦʩʪʽ ʽ ʩʧʝʢʪʨʘʣʴʥʘ ʤʘʩʢʘ) 

ʧʨʝʜô̫ ʚʣʷʶʪʴʩʷ ʪʘʢʦʞ, ʷʢ ʜʣʷ ʪʝʭʥʦʣʦʛʽʾ DSSS ʚ ʩʪʘʥʜʘʨʪʽ IEEE 802.11. 

ɼʣʷ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ 11 ʄʙʽʪ/ʩ (ʉʉʂ-ʤʦʜʫʣʷʮʽʷ), ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ 

FER Ò8Ā10-2  ʧʨʠ PSDU ʜʦʚʞʠʥʦʶ 1024 ʦʢʪʝʪʫ ʜʣʷ ʚʭʽʜʥʦʛʦ ʨʽʚʥʷ ʩʠʛʥʘʣʫ -76 ʜɹ, 

ʚʠʤʽʨʷʥʦʛʦ ʚ ʟô̒ ʜʥʫʚʘʯʽ ʘʥʪʝʥʠ. ɺʽʜʧʦʚʽʜʥʦ, ʯʫʪʣʠʚʽʩʪʴ ʧʨʠ ʮʠʭ ʫʤʦʚʘʭ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ -76 ʜɹ. 

ʊʘʢʦʞ ʧʨʠʡʤʘʯ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ FER Ò8Ā10-2 ʜʣʷ PSDU ʜʦʚʞʠʥʦʶ 

1024 ʦʢʪʝʪʫ, ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʭʽʜʥʦʛʦ ʨʽʚʥʷ ʩʠʛʥʘʣʫ -10 ʜɹ, ʚʠʤʽʨʷʥʦʛʦ ʚ 

ʘʥʪʝʥʽ (ʜʣʷ 11 ʄʙʽʪ/ʩ, ʉʉʂ-ʤʦʜʫʣʷʮʽʷ) [2, 5]. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʯʘʩʪʦʪʘʤʠ ʜʚʦʭ ʘʥʘʣʽʚ, ʱʦ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 

ʙʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ 25 ʄɻʮ. ʉʪʘʥʜʘʨʪ ʚʠʤʘʛʘʻ, ʱʦ ʙ ʧʨʠʡʤʘʯ ʟʘʙʝʟʧʝʯʫʚʘʚ 

ʨʦʙʦʪʫ ʧʨʠ ʨʽʚʥʽ ʧʝʨʝʰʢʦʜʠ ʚʽʜ ʩʫʩʽʜʥʴʦʛʦ ʢʘʥʘʣʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ 

ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 35 ʜɹ (ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʚʠʤʦʛ ʜʦ ʩʧʝʢʪʨʘʣʴʥʦʾ ʤʘʩʮʽ, ʚʠʟʥʘʯʝʥʠʭ 

ʩʪʘʥʜʘʨʪʦʤ). 

ɺʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ IEEE 802.11a 

ʏʘʩʪʦʪʠ ʜʽʘʧʘʟʦʥʫ U-NII ʜʦʩʪʫʧʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʉʐɸ ʽ ʢʨʘʾʥʘʭ, ʷʢʽ 

ʧʨʠʡʥʷʣʠ ʧʨʘʚʠʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ FCC-ʪʠʧʫ. ɼʽʘʧʘʟʦʥ U-NII  1 

ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ 5,15 ʜʦ 5,25 ɻɻʮ, ʜʽʘʧʘʟʦʥ U-NII 2 ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʝʞʫʻ ʟ ʥʠʤ 

ʽ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ 5,25 ʜʦ 5,35 ɻɻʮ, ʘ ʜʽʘʧʘʟʦʥ U-NII 3 ʟʘʡʤʘʻ ʜʽʣʷʥʢʫ 5,725-

5,825 ɻɻʮ [11,12, 18, 26]. ʅʫʤʝʨʘʮʽʷ ʢʘʥʘʣʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʦʟʥʘʯʢʠ 5,000 ɻɻʮ, ʽ 

ʥʦʤʝʨ ʢʘʥʘʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 1 ʯʝʨʝʟ ʢʦʞʥʽ 5 ʄɻʮ. ʇʦʜʽʙʥʠʡ ʩʧʦʩʽʙ ʧʦʟʥʘʯʝʥʥʷ 
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ʜʘʻ ʩʭʝʤʫ ʥʫʤʝʨʘʮʽʾ ʢʘʥʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʭʦʧʠʪʠ ʚʩʽ ʯʘʩʪʦʪʠ ʚʩʴʦʛʦ ʜʽʘʧʘʟʦʥʫ 

5 ɻɻʮ, ʷʢʽ ʢʦʣʠ-ʥʝʙʫʜʴ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʚ WLAN. ʅʘ ʨʠʩ. 2.5 ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʢʘʥʘʣʠ, ʱʦ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʜʽʘʧʘʟʦʥʽʚ U-NII I, U-NII 2 ʽ U-NII 3 [70]. 

ʎʝʥʪʨʘʣʴʥʽ ʯʘʩʪʦʪʠ (ʜʽʘʧʘʟʦʥʽʚ U-NII 1 ʽ 2) ʢʨʘʡʥʽʭ ʢʘʥʘʣʽʚ ʚʽʜʩʪʦʷʪʴ ʥʘ 30 ʄɻʮ 

ʚʽʜ ʛʨʘʥʠʯʥʠʭ ʯʘʩʪʦʪ ʜʽʘʧʘʟʦʥʫ. ʎʝʥʪʨʘʣʴʥʽ ʯʘʩʪʦʪʠ ʜʽʘʧʘʟʦʥʫ U-NII 3 ʚʽʜʩʪʦʷʪʴ 

ʣʠʰʝ ʥʘ 20 ʄɻʮ ʚʽʜ ʛʨʘʥʠʯʥʠʭ ʯʘʩʪʦʪ ʜʽʘʧʘʟʦʥʫ. ʎʝʡ ʬʘʢʪ ʚʘʞʣʠʚʦ ʧʘʤô̫ ʪʘʪʠ 

ʧʨʠ ʨʦʟʛʣʷʜʽ ʚʠʤʦʛ ʜʦ ʧʦʙʽʯʥʦʛʦ ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʶ ʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʤʘʩʢʠ ʜʣʷ 

ʮʴʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʪʦʤʫ ʱʦ ʚʠʢʦʥʫʚʘʪʠ ʾʭ ʨʦʟʨʦʙʥʠʢʘʤ ʨʘʜʦ̔ʪʨʘʢʪʘ ʩʢʣʘʜʥʽʰʝ, ʥʽʞ 

ʘʥʘʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʥʠʞʥʽʭ ʜʽʘʧʘʟʦʥʽʚ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʦʚʥʽʰʥʽʭ ʘʥʪʝʥ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʤʦʛʠ, 

ʱʦ ʧʨʝʜô̫ ʚʣʷʶʪʴʩʷ ʜʦ ʩʧʝʢʪʨʘʣʴʥʦʾ ʤʘʩʢʠ ʽ ʧʦʙʽʯʥʦʛʦ ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʶ. 

ʂʦʣʠ ʚʠʨʦʙʥʠʢʠ ʩʝʨʪʠʬʽʢʫʶʪʴ ʩʚʦʾ ʨʘʜʽʦʩʪʘʥʮʽʾ ʽ ʘʥʪʝʥʠ ʥʘ ʧʨʝʜʤʝʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ FCC [70] ʚʦʥʠ ʟʘʜʘʶʪʴ ʨʽʚʥʽ, ʙʘʟʫʶʯʠʩʴ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʤʝʞʘʭ EIRP, ʘʣʝ ʪʘʢʦʞ ʥʘ ʦʙʤʝʞʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʠʭ ʮʽʻʶ ʩʧʝʢʪʨʘʣʴʥʦʾ ʤʘʩʢʦʶ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʘʥʪʝʥʠ ʽ ʨʽʚʥʽ ʧʦʪʫʞʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʧʨʠʚʦʜʠʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʚʠʤʦʛ ʩʧʝʢʪʨʘʣʴʥʦʾ ʤʘʩʢʠ [69, 70]. 

 

ʈʠʩ. 2.5. ʂʘʥʘʣʠ ʜʽʘʧʘʟʦʥʽʚ U-NII 1, U-NII 2 ʪʘ U-NII 3 
































































































































































































































































