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ʈʝʬʝʨʘʪ 

ʄʘʛʽʩʪʝʨʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ ʚʠʢʦʥʘʥʘ ʥʘ 148 ʩʪʦʨʽʥʢʘʭ; ʢʽʣʴʢʽʩʪʴ ʟʦʙʨʘ-

ʞʝʥʴ ï 59; ʢʽʣʴʢʽʩʪʴ ʪʘʙʣʠʮʴ ï 25 ; ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʟʘ ʧʝʨʝʣʽʢʦʤ ʧʦʩʠʣʘʥʴ-30.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɼʠʜʘʢʪʠʯʥʽ ʩʪʝʥʜʠ ʥʘʮʽʣʝʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ, ʚ ʦʙʣʘʩʪʽ 

ʙʘʟʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ.  

ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʽ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʦʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʚ ʧʨʦʮʝʩʘʭ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʨʽʟʘʥʥʷ, ʫʧʘʢʦʚʢʠ, ʧʘʢʝʪʫʚʘʥʥʷ ʥʘ ʧʽʜʜʦʥʘʭ, ʬʘʨʙʫʚʘʥʥʷ 

ʘʙʦ ʟʚʘʨʶʚʘʥʥʷ. ʅʘ ʨʠʥʢʫ ʻ ʙʝʟʣʽʯ ʩʝʨʚʦʧʨʠʚʦʜʽʚ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʧʦʜʽʙʥʽ 

ʟʘʚʜʘʥʥʷ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʦʮʝʩʽʚ, ʚ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʠʛʫʥʠ ʧʦʪʫʞʥʽʩʪʶ ʜʦ ʜʝʢʽʣʴʢʦʭ ʢʽʣʦʚʘʪ [1]. 

ʊʠʧʦʚʘ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʜʫʯʦʛʦ 

ʚʫʟʣʘ ʧʨʠʚʦʜʫ - ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ʢʝʨʫʶʯʦʛʦ ʘʩʠʥʭʨʦʥʥʠʤ ʜʚʠʛʫʥʦʤ ʽ ʟ 

ʽʥʢʨʝʤʝʥʪʥʦʛʦ ʜʘʪʯʠʢʦʤ ʧʦʣʦʞʝʥʥʷ ʥʘ ʡʦʛʦ ʚʘʣʫ, ʽ ʚʽʜʦʤʦʛʦ ʧʨʠʚʦʜʫ - 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ʟʘʙʝʟʧʝʯʝʥʦʛʦ ʚʙʫʜʦʚʘʥʠʤ ʢʦʥʪʨʦʣʝʨʦʤ ʧʝʨʝʤʽʱʝʥʥʷ 

ʽ ʢʦʤʧʣʝʢʪʦʤ ʜʚʠʛʫʥ + ʢʦʜʦʚʠʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ . 

ʄʝʪʘ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ. ɼʠʜʘʢʪʠʯʥʽ ʩʪʝʥʜʠ ʥʘʮʽʣʝʥʽ ʥʘ ʨʦʟʚʠʪʦʢ 

ʥʘʚʠʯʦʢ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ, 

ʚ ʦʙʣʘʩʪʽ ʙʘʟʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ.  

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʝʢʪʫ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʜʠʜʘʢʪʠʯʥʦʛʦ ʧʥʝʚʤʦ-

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʧʨʠʚʦʜʽʚ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ: 

¶ ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʫʟʛʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʪʘ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʨʠʚʦʜʽʚ. 

¶ ʈʦʟʨʦʙʠʪʠ ʥʘ ʙʘʟʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʢʦʤʧʦʥʦʚʦʯʥʝ ʨʽʰʝʥʥʷ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʨʫʭʫ. 

¶ ʇʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʧʥʝʚʤʦʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ ʪʘ ʚʠʢʦʥʘʪʠ ʧʽʜʙʽʨ 

ʦʙʣʘʜʥʘʥʥʷ. 
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¶ ʈʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ ʜʠʜʘʢʪʠʯʥʠʤ ʩʪʝʥʜʦʤ  

¶ ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʢʨʦʢʦʚʦʛʦ ʜʚʠʛʫʥʘ ʪʘ ʢʦʥʚʝʻʨʘ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʠʜʘʢʪʠʯʥʠʡ ʧʥʝʚʤʦʝʣʝʢʪʨʠʯʥʠʡ ʩʪʝʥʜ ʟ 

ʢʨʦʢʦʚʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ, ʥʘ ʷʢʦʤʫ ʙʫʜʫʪʴ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʜʚʦʭ ʧʨʠʚʦʜʽʚ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʪʝʥʜʫ ï ʢʨʦʢʦʚʦʛʦ ʜʚʠʛʫʥʘ ʢʘʨʝʪʢʠ ʪʘ ʥʝʨʝʛʫʣʴʦʚʘʥʦʛʦ ʜʚʠʛʫʥʘ 

ʢʦʥʚʝʻʨʘ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ: ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʫʣʴʥʦʾ 

ʩʪʘʥʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʥʘʚʠʯʢʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʟʘʜʘʯ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʨʫʭʫ ʜʚʦʭ ʧʨʠʚʦʜʽʚ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʩʚʽʪʣʝʥʽ ʥʘ: 23 ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɻʽʜʨʦʘʝʨʦʤʝʭʘʥʽʢʘ ʚ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽè  (ʂʠʾʚ, 2018ʨ.); 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ  ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ 

çɯʥʥʦʚʘʮʽʾ ʤʦʣʦʜʽïʤʘʰʠʥʦʙʫʜʫʚʘʥʥʶè(ʂʠʾʚ, 2018ʨ.). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʜʘʢʪʠʯʥʠʡ ʩʪʝʥʜ, ʢʨʦʢʦʚʠʡ ʜʚʠʛʫʥ, ʘʣʛʦʨʠʪʤ, ʘʥʘʣʽʟ, 

ʧʥʝʚʤʦʝʣʝʢʪʨʠʯʥʽ ʧʨʠʩʪʨʦʾ. 
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Report 

Master's dissertation is executed on 148 pages; the number of images - 59; 

number of tables - 25; number of sources by the list of links-30. 

Actuality of theme. Didactic stands are aimed at developing the skills needed 

to automate production and process management in basic training and advanced 

training. 

In industry, synchronization and positioning are widely used. Most often 

they occur, for example, in the processes of machining, cutting, packaging, 

palletizing, painting or welding. On the market there are many servo drives that 

solve such problems, but most are designed for processes in which engines with a 

capacity of up to several kilowatts are used [1]. 

A typical system of synchronization and positioning consists of a leading 

node of the drive - a frequency converter controlling the asynchronous motor and 

an incremental sensor position on its shaft, and a known drive - a frequency 

converter equipped with a built-in displacement controller and a set of motor + 

code position sensor. 

Steering motor control allows you to very precisely control the behavior of 

the drive throughout the range of speeds and torques that develop on the shaft of 

the engine. Controller moving control. Such control requires a feedback signal in 

the form of impulses. The possibility of free programming allows us to integrate 

several management algorithms. 

Purpose and tasks of research. Didactic stands are aimed at developing the 

skills needed to automate production and process management in basic training and 

advanced training. 

The main objective of the project was to develop a didactic pneumatic-

electric stand to study the synchronization of two drives. 

Research tasks: 

Å Analyze existing methods for reconciling the parameters of motion and 

synchronization of drives. 
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Å To develop on the basis of the technical task the layout decision of the 

didactic stand for synchronization of movement. 

Å Conduct calculations of the pneumatic circuit and perform the selection of 

equipment. 

Å Develop an algorithm for managing the didactic stand 

Å Conduct experimental studies to synchronize the speed of the stepper motor 

and the conveyor. 

The object of the study is a didactic pneumoelectric stand with a step electric 

motor, on which the research will be conducted. 

The subject of the study is the synchronization of the work of two drives of 

the didactic stand - stepper motor carriage and uncontrolled conveyor engine. 

Practical significance: the design of the didactic modular station is 

developed, which allows you to develop the skills of creating and debugging 

control algorithms for the tasks of synchronizing the motion of two drives. 

Approbation of the results of the dissertation. The main provisions and 

results of the dissertation work are highlighted on: 23 international scientific and 

technical conference "Hydroaeromechanics in engineering practice" (Kyiv, 2018); 

All -Ukrainian scientific and technical conference of young scientists and students 

"Innovations in youth-engineering" (Kyiv, 2018). 

Keywords: didactic stand, stepper motor, algorithm, analysis, 

pneumoelectric devices. 
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ɺʉʊʋʇ 

 

ʇʥʝʚʤʘʪʠʯʥʽ ʧʨʠʚʦʜʠ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʘʛʘʣʴʥʦʤʫ ʤʘʰʠʥʦʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʩʪʘʥʢʦ ʙʫʜʽʚʥʠʮʪʚʽ. 

ʇʥʝʚʤʦʧʨʠʣʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʷʢʦʩʪʽ  ʧʨʠʚʦʜʽʚ ʟʘʪʠʩʢʥʠʭ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ, 

ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʡ ʤʘʰʠʥ ʪʘ ʧʨʠʣʘʜʽʚ ʧʨʘʮʶʶʯʠʭ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

ʇʥʝʚʤʦʩʠʩʪʝʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫ ʙʫʜʽʚʥʠʮʪʚʽ 

ʣʽʪʘʢʽʚ ʪʘ ʽʥʰʝ , ʜʝ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʢʣʘʜʘʣʴʥʠʭ 

ʨʦʙʽʪ. 

ʇʝʨʝʚʘʛʦʶ ʧʥʝʚʤʦʧʨʠʣʘʜʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʝʣʝʢʪʨʠʯʥʠʤʠ ʚʠʢʦʥʘʚʯʠʤʠ 

ʧʨʠʣʘʜʘʤʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʧʦʩʪʫʧʦʚʦʛʦ ʨʫʭʫ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ 

ʧʝʨʝʜʘʪʦʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʏʝʨʝʟ ʮʝ ʚʦʥʠ (ʨʘʟʦʤ ʟ ʛʽʜʨʘʚʣʽʯʥʠʤʠ) ʟʥʘʡʰʣʠ 

ʚʝʣʠʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʟʚʦʨʦʪʥʴʦ-

ʧʦʩʪʫʧʦʚʠʡ ʨʫʭ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʧʥʝʚʤʘʪʠʯʥʽ ʧʨʠʚʦʜʠ ʤʘʶʪʴ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

ʾʭ ʚʠʢʦʥʘʚʯʽ ʧʨʠʩʪʨʦʾ ʤʘʶʪʴ ʙʽʣʴʰʫ ʰʚʠʜʢʽʩʪʴ ʩʧʨʘʮʶʚʘʥʥʷ ʪʘ ʥʠʟʴʢʫ 

ʚʘʨʪʽʩʪʴ,  ʟʚʦʨʦʪʥʽ ʣʽʥʽʾ ʟʥʘʯʥʦ ʢʦʨʦʪʰʝ, ʪʦʤʫ ʱʦ ʧʦʚʽʪʨʷ ʤʦʞʝ ʙʫʪʠ ʚʠʜʘʣʝʥʝ 

ʚ ʘʪʤʦʩʬʝʨʫ ʟ ʣʶʙʦʛʦ ʤʽʩʮʷ ʩʠʩʪʝʤʠ, ʙʝʟʣʽʯ ʟʘʧʘʩʫ ʧʦʚʽʪʨʷ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ 

ʪʽʣʘ. ɸʣʝ ʧʥʝʚʤʦʧʨʠʚʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ, ʧʦʨʽʚʥʷʥʦ ʟ ʛʽʜʨʘʚʣʽʯʥʠʤʠ, ʤʝʥʰʝ 

ʟʫʩʠʣʣʷ. 

ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʧʥʝʚʤʦʧʨʠʚʦʜʫ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʘʚʠʣʴʥʦʛʦ  ʚʠʙʦʨʫ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʟʘʻʤʦʜʽʾ ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ 

ʽʟ ʪʚʝʨʜʠʤʠ ʣʘʥʢʘʤʠ ʫ ʚʠʢʦʥʘʚʯʠʭ ʧʨʠʣʘʜʘʭ ʻ ʟʤʽʥʘ  ʷʢ ʧʥʝʚʤʘʪʠʯʥʠʭ ʚʝʣʠʯʠʥ 

(ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʛʫʩʪʠʥʠ ʧʦʚʽʪʨʷ), ʪʘʢ ʽ ʢʽʥʝʤʘʪʠʯʥʠʭ (ʧʝʨʝʤʽʱʝʥʥʷ, 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʪʚʝʨʜʠʭ ʣʘʥʦʢ). 

ʉʫʯʘʩʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʞʦʨʩʪʢʠʤ ʢʨʠʪʝʨʽʷʤ ʷʢʽ ʾʡ 

ʜʠʢʪʫʻ ʨʠʥʦʢ. ʑʦʙ ʙʫʪʠ ʫʩʧʽʰʥʠʤ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʧʦʚʠʥʥʦ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʧʝʨʝʜʦʚʽ ʤʝʪʦʜʠ 
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ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽ ʙʫʜʫʪʴ ʰʚʠʜʰʽ, ʪʦʯʥʽʰʽ ʪʘ ʜʝʰʝʚʰʽ ʟʘ ʪʠʭ ʱʦ ʻ ʫ ʢʦʥʢʫʨʝʥʪʽʚ. 

ʂʣʶʯʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʪʘʢʠʭ ʮʽʣʝʡ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ. ʉʘʤʝ 

ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ 

ʦʜʥʦʯʘʩʥʦ ʟʽ ʟʥʠʞʝʥʥʷʤ ʚʠʪʨʘʪ ʪʘ ʥʝʙʝʟʧʝʢ ʜʣʷ ʨʦʙʽʪʥʠʢʽʚ. 

ɼʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʧʦ ʧʨʦʛʨʘʤʫʚʘʥʥʶ 

ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʨʽʟʢʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʷ ʧʨʦʝʢʪʫʶ 

ʧʥʝʚʤʦʝʣʝʢʪʨʠʯʥʫ ʤʦʜʫʣʴʥʫ ʩʪʘʥʮʽʶ ʩʢʣʘʜʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɻʦʣʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʩʪʘʥʝ ʨʦʟʨʦʙʢʘ ʢʦʜʫ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ 

ʩʪʘʥʮʽʾ ʟʘ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʽʟ ʩʠʩʪʝʤʦʶ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʘʪʯʠʢʽʚ ʪʘ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʦʪʝʥʮʽʘʣ ʧʨʠʚʦʜʫ ʟ ʢʨʦʢʦʚʠʤ ʜʚʠʛʫʥʦʤ ʜʣʷ ʦʧʝʨʘʮʽʡ ʟʽ ʰʚʠʜʢʠʤ 

ʧʽʜʚʦʜʦʤ ʧʨʠʚʦʜʫ ʪʘ ʥʘʩʪʫʧʥʦʶ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʡʦʛʦ ʟʽ ʰʚʠʜʢʽʩʪʶ ʢʦʥʚʝʻʨʘ. 

ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʙʦʪʫ ʥʝʧʦʚʥʦ ʧʦʚʦʨʦʪʥʦʛʦ ʧʥʝʚʤʘʪʠʯʥʦʛʦ 

ʜʚʠʛʫʥʘ ʧʘʨʘʣʝʣʴʥʦ ʟ ʤʦʥʪʦʚʘʥʠʤʠ ʥʘ ʥʴʦʛʦ ʮʠʣʽʥʜʨʘʤʠ ʟ ʚʘʢʫʫʤʥʠʤʠ 

ʧʨʠʩʦʩʢʘʤʠ ʥʘ ʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʝʨʝʜ ʩʪʫʜʝʥʪʘʤʠ ʧʦʩʪʘʥʝ ʢʦʤʧʣʝʢʩʥʝ 

ʟʘʚʜʘʥʥʷ ʷʢʝ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʟʤʽʥʥʠʭ ʚʝʣʠʯʠʥ. 

ʇʨʠʚʽʜ ʢʨʦʢʦʚʦʛʦ ʜʚʠʛʫʥʘ ʢʦʥʩʪʨʫʶʚʘʚʩʷ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʣʝʩʢʦʧʽʯʥʽ 

ʥʘʧʨʘʚʣʷʶʯʽ. ʂʨʦʢʦʚʠʡ ʜʚʠʛʫʥ ʯʝʨʝʟ ʤʫʬʪʫ ʟôʻʜʥʫʻʪʴʩʷ ʟ ʛʚʠʥʪʦʚʦʶ 

ʧʝʨʝʜʘʯʝʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʢʘʨʝʪʢʠ ʟ 

ʧʥʝʚʤʦʜʚʠʛʫʥʦʤ ʚʟʜʦʚʞ ʥʘʧʨʘʚʣʷʶʯʠʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʘʜʢʠ ʥʘ 

ʧʥʝʚʤʦʜʚʠʛʫʥ ʥʘʩʘʜʞʫʻʪʴʩʷ ʢʨʦʥʰʪʝʡʥ ʱʦ ʤʽʩʪʠʪʴ ʜʚʘ ʮʠʣʽʥʜʨʘ ʨʦʟʤʽʱʝʥʠʭ 

ʦʜʠʥ ʥʘʚʧʨʦʪʠ ʽʥʰʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʦʙʦʤʘ ʮʠʣʽʥʜʨʘʤʠ 

ʧʦʯʝʨʛʦʚʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʂʇɼ ʩʪʘʥʮʽʾ. ʎʠʣʽʥʜʨʠ, ʦʧʫʩʢʘʶʯʠʩʴ, ʜʦʟʚʦʣʷʶʪʴ 

ʚʘʢʫʫʤʥʠʤ ʧʨʠʩʦʩʢʘʤ ʩʭʦʧʠʪʠ ʜʝʷʢʠʡ ʚʘʥʪʘʞ. ʇʨʠʩʦʩʢʠ ʙʫʜʫʪʴ ʫʪʨʠʤʫʚʘʪʠ 

ʚʘʥʪʘʞ ʘʞ ʜʦʢʠ ʧʨʠʚʦʜ ʥʝ ʩʠʥʭʨʦʥʽʟʫʻʪʴʩʷ ʟ ʰʚʠʜʢʽʩʪʶ ʢʦʥʚʝʻʨʘ ʪʘ ʥʝ 

ʦʧʫʩʪʠʪʴ ʰʪʦʢʠ ʮʠʣʽʥʜʨʘ ʥʘ ʢʦʥʚʝʻʨ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘ ʦʜʥʦʤʫ ʮʠʣʽʥʜʨʽ ʧʨʠʩʦʩʢʘ 

ʙʫʜʝ ʚʽʜʧʫʩʢʘʪʠ ʘ ʥʘ ʽʥʰʦʤʫ ʪʨʠʤʘʪʠ ʚʘʥʪʘʞ ʘʞ ʧʦʢʠ ʢʨʦʥʰʪʝʡʥ ʟ ʥʠʤʠ ʥʝ 

ʧʦʚʝʨʥʝʪʴʩʷ ʥʘ 180 ʛʨʘʜʫʩʽʚ ʱʦʙ ʜʘʪʠ ʟʤʦʛʫ ʦʧʫʩʪʠʪʠ ʜʨʫʛʠʡ ʚʘʥʪʘʞ ʥʘ 

ʢʦʥʚʝʻʨ ʩʠʥʭʨʦʥʽʟʫʚʘʚʰʠʩʴ ʟ ʥʠʤ. 
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ʈʆɿɼɯʃ 1 ʆɻʃʗɼ ʇʈʀɺʆɼɯɺ ʉʀʅʍʈʆʅɯɿɸʎɯɰ 

 

1.1 ɿʘʜʘʯʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʚ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ  

 

1.1.1 ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

 

ʇʨʠʩʪʨʽʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʦʩʪʽʡʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʝʨʪʽʚ ʜʚʦʭ ʜʚʠʛʫʥʽʚ. 

ʇʘʪʝʥʪ ˉ62355 [4] 

ʇ̔ ʜʪʨʠʤʘʥʥʷ ʩʪʘʣʦʛʦ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʜʚʦʭ ʜʚʠʛʫʥʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʭʘʥʽʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʘ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʦʩʷʤʠ ʟʘʟʥʘʯʝʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʝʨʚʦʜʚʠʛʫʥ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʚ ʜʽʶ ʨʝʛʫʣʶʶʯʠʡ 

ʧʨʠʩʪʨʽʡ ʦʜʥʦʛʦ ʟ ʜʚʠʛʫʥʽʚ. ɿʛʽʜʥʦ ʚʠʥʘʭʦʜʫ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʟʤʽʥʠ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʦʙʦʭ ʜʚʠʛʫʥʽʚ, ʜʦ ʯʠʩʣʘ ʦʙʦʨʦʪʽʚ, ʧʨʠ ʷʢʦʤʫ 

ʧʦʪʨʽʙʥʦ ʾʭ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ, ʢʝʨʫʶʯʽ ʦʩʽ ʤʝʭʘʥʽʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʘ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʦʩʷʤʠ ʨʦʙʦʯʠʭ ʜʚʠʛʫʥʽʚ ʯʝʨʝʟ ʟʯʽʧʥʽ ʬʨʠʢʮʽʡʥʽ ʧʨʠʩʪʨʦʾ, ʚʠʢʦʥʘʥʽ ʢʦʞʥʝ ʫ 

ʚʠʛʣʷʜʽ ʜʚʦʭ ʢʦʥʫʩʽʚ, ʦʜʠʥ ʟ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʫʞʠʥʠ, 

ʟʘʢʨʽʧʣʝʥʦʾ ʚ ʦʙʦʡʤʽ ʜʣʷ ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʾʾ ʩʪʠʩʥʝʥʥʷ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʚʩʪʘʚʢʠ, 

ʘ ʜʨʫʛʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʽʜʮʝʥʪʨʦʚʠʤ ʨʝʛʫʣʷʪʦʨʦʤ, ʟʯʝʧʣʝʥʠʤ ʟ ʚʘʣʦʤ ʨʦʙʦʯʦʛʦ 

ʜʚʠʛʫʥʘ. 

ʉʫʪʴ ʚʠʥʘʭʦʜʫ ʧʦʷʩʥʶʻʪʴʩʷ ʜʦʜʘʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤ. ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ 

ʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʩʪʨʽʡ; ʥʘ ʨʠʩ. 2ʘ ï ʩʭʝʤʘ ʨʝʜʫʢʪʦʨʘ; ʥʘ ʨʠʩ. 2ʙ ʽ 2ʚ ï 

ʢʦʥʩʪʨʫʢʮʽʷ ʤʫʬʪʠ ʨʝʛʫʣʷʪʦʨʘ ʚ ʜʚʦʭ ʧʨʦʝʢʮʽʷʭ. 

ɺʘʣʠ 4 ʽ 19 ʜʚʠʛʫʥʽʚ 3 ʽ 39 ʪʘʭʦʤʝʪʨʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʩʠʥʭʨʦʥʥʦ ʟ 

ʜʘʪʯʠʢʘʤʠ 1 ʽ 20 (ʟ ʷʢʠʤʠ ʜʚʠʛʫʥʠ ʪʘʭʦʤʝʪʨʽʚ ʟ'ʻʜʥʘʥʽ ʣʽʥʽʷʤʠ 2 ʽ 21 ʟʚ'ʷʟʢʫ, 

ʟ'ʻʜʥʘʥʽ ʟ ʢʝʨʫʶʯʠʤʠ ʚʘʣʽʢʘʤʠ 6 ʽ 11 ʤʝʭʘʥʽʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʤʫʬʪ 5 ʽ 15 ʟ ʨʝʛʫʣʷʪʦʨʘʤʠ. ʅʘ ʚʘʣʘʭ 6 ʽ 11 ʟʘʢʨʽʧʣʝʥʽ ʢʦʥʽʯʥʽ 

ʰʝʩʪʝʨʥʽ 7 ʽ 10. ʆʩʪʘʥʥʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʰʝʩʪʝʨʥʷʤʠ-ʩʘʪʝʣʽʪʘʤʠ 8, 28, ʱʦ ʩʠʜʷʪʴ 

ʚʽʣʴʥʦ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʩʪʝʨʞʥʷʭ ʟʦʚʥʽʰʥʴʦʾ ʢʦʥʽʯʥʦʾ ʰʝʩʪʝʨʥʽ 9, ʷʢʘ ʚʽʣʴʥʦ 

ʧʦʩʘʜʞʝʥʘ ʥʘ ʚʘʣʠʢ 11. ʂʦʥʽʯʥʘ ʰʝʩʪʝʨʥʷ 9 ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʢʦʥʽʯʥʦʶ ʰʝʩʪʝʨʥʝʶ 
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25, ʱʦ ʩʠʜʠʪʴ ʥʘ ʚʘʣʫ 48 ʥʝʨʫʭʦʤʦ. ʅʘ ʚʘʣʠʢʫ 48 ʥʘʩʘʜʞʝʥʽ ʜʚʽ ʚʪʫʣʢʠ 26 ʽ 42 

ʚʽʜʮʝʥʪʨʦʚʠʭ ʨʝʛʫʣʷʪʦʨʽʚ 27 ʽ 48. ɺʪʫʣʢʠ 26 ʽ 42 ʨʝʛʫʣʷʪʦʨʽʚ ʟ'ʻʜʥʘʥʽ ʢʦʚʟʥʦʾ 

ʪʘʥʛʝʥʮʥʘʣʴʥʦʡ ʐʧʘʥʢʘ 5 (ʨʠʩ. 2ʙ ʽ 2ʚ) ʚ ʨʽʟʥʽ ʙʦʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʘʣʠʢʘ 

48, ʥʘ ʚʪʫʣʢʘʭ 26 ʽ 42 ʻ ʧʘʟʠ, ʚ ʷʢʽ ʚʭʦʜʷʪʴ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʦʚʦʨʦʪʥʽ ʥʘʚʢʦʣʦ 

ʦʩʝʡ 81 ʽ 44 ʚʘʞʝʣʽ, ʥʘ ʢʽʥʮʷʭ ʷʢʠʭ ʫʢʨʽʧʣʝʥʽ ʩʝʢʪʦʨʠ 34, 35 ʧʦʢʘʞʯʠʢʽʚ, ʘ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ ï ʢʦʥʪʘʢʪʥʽ ʚʘʞʝʣʽ 28, 24. ʩʝʢʪʦʨʠ 34, 35 ʟʯʝʧʣʝʥʽ ʟ ʪʨʠʙʢʘʤʠ 36, 

52, ʱʦ ʩʠʜʷʪʴ ʥʘ ʦʩʷʭ ʟʽ ʩʪʨʽʣʢʘʤʠ 37, 38 ʧʦʢʘʞʯʠʢʽʚ. ʂʦʥʪʘʢʪʥʽ ʚʘʞʝʣʽ 28 ʽ 24 

ʟʘʤʠʢʘʶʪʴ ʣʘʥʮʶʛʘ ʧʨʦʚʦʜʽʚ 22 ʽ 41, ʧʽʜʚʝʜʝʥʠʭ ʜʦ ʩʝʨʚʦʜʚʠʛʫʥʽʚ 45 ʽ 

ʧʨʦʚʦʜʽʚ 40, ʱʦ ʡʜʫʪʴ ʚʽʜ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ. ʉʝʨʚʦʜʚʠʛʫʥ 45 ʥʘ ʢʽʥʮʽ ʚʘʣʘ 46 ʤʘʻ 

ʯʝʨʚ'ʷʢ 56 (ʨʠʩ. 2). ʏʝʨʚ'ʷʢ 56 ʟʯʽʧʣʶʻʪʴʩʷ ʟ ʯʝʨʚ'ʷʯʥʠʤ ʢʦʣʝʩʦʤ 54, ʥʘ ʦʩʽ 

ʷʢʦʛʦ ʥʝʨʫʭʦʤʦ ʢʨʽʧʠʪʴʩʷ ʜʠʩʢ ʟ ʧʘʣʴʮʝʤ 58; ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʩʪʘʥʥʴʦʛʦ 

ʧʝʨʝʜʘʻʪʴʩʷ ʨʫʭ ʥʘ ʩʧʝʮʽʘʣʴʥʫ ʟʽʨʦʯʢʫ 55, ʱʦ ʩʠʜʠʪʴ ʥʝʨʫʭʦʤʦ ʥʘ ʚʘʣʽʢʫ 49 ʟ 

ʯʝʨʚ'ʷʢʦʤ 50. 

ʏʝʨʚ'ʷʢ 50 ʟʯʽʧʣʶʻʪʴʩʷ ʟ ʯʝʨʚ'ʷʯʥʠʤ ʢʦʣʝʩʦʤ 51, ʱʦ ʩʠʜʷʪʴ ʥʝʨʫʭʦʤʦ ʥʘ 

ʚʘʣʫ 58 ʜʨʦʩʝʣʴʥʦʾ ʟʘʩʣʽʥʢʠ ʜʚʠʛʫʥʘ ʣʽʪʘʢʘ. 

ɸʚʪʦʤʘʪʠʯʥʽ ʤʫʬʪʠ 5 ʽ 15 ʚʣʘʰʪʦʚʘʥʽ ʽ ʧʨʘʮʶʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ. 

ɺʘʣ 19, ʥʘ ʷʢʦʤʫ ʚʤʽʱʝʥʦ ʢʽʣʴʮʝ 18, ʧʨʠʟʚʦʜʠʪʴ ʚ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ 

ʚʽʜʮʝʥʪʨʦʚʠʡ ʨʝʛʫʣʷʪʦʨ 17. ʆʩʪʘʥʥʽʡ, ʦʙʝʨʪʘʶʯʠʩʴ ʥʘʚʢʦʣʦ ʦʩʽ ʚʘʣʘ, 

ʥʘʤʘʛʘʻʪʴʩʷ ʧʨʠʡʥʷʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʝ ʧʦʣʦʞʝʥʥʷ ʜʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ 19. 

ʈʝʛʫʣʷʪʦʨ 17 ʯʝʨʝʟ ʧʦʚʦʜʦʢ l6 ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʧʘʣʴʮʽ 32 ʽ ʩʚʦʾʤʠ 

ʚʽʜʮʝʥʪʨʦʚʠʤʠ ʟʫʩʠʣʣʷʤʠ ʩʪʠʩʢʘʻ ʧʨʫʞʠʥʫ 38 ʽ ʧʨʠʪʠʩʢʘʻ ʤʫʬʪʫ 15 ʟ ʢʦʥʫʩʦʤ 

ʜʦ ʚʘʣʽʢʘ 11, ʩʪʠʩʢʘʶʯʠ ʧʨʫʞʠʥʫ 29, ʫʧʝʨʪʠʡ ʚ ʰʝʩʪʝʨʥʶ 12 ʽ ʚʤʽʱʝʥʫ ʫ 

ʚʪʫʣʢʫ 13. ʇʨʠ ʩʪʠʩʥʝʥʥʽ ʢʦʥʫʩʘ ʤʫʬʪʠ 14 ʽ 15 ʦʙʝʨʪʘʥʥʷ ʚʧʘʣʘ 19 ʧʝʨʝʜʘʻʪʴʩʷ 

ʥʘ ʚʘʣʽʢ 11. ʈʝʛʫʣʶʚʘʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʾ ʤʫʬʪʠ ʧʨʠʚʦʜʠʪʴʩʷ ʯʝʨʚ'ʷʢʦʤ 30 ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʩʫʚʘʥʥʷ ʫʧʽʨʥʦʾ ʰʝʩʪʝʨʥʽ 12, ʟʘʚʜʷʢʠ ʯʦʤʫ ʦʩʪʘʥʥʷ ʥʘʪʠʩʢʘʻ ʥʘ 

ʧʨʫʞʠʥʫ 29 ʟ ʧʝʚʥʦʶ ʩʠʣʦʶ.  

ʂʦʣʠ ʚʘʣ 19 ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ, ʨʝʛʫʣʷʪʦʨ 17 ʥʘʭʠʣʝʥʠʡ ʜʦ 

ʦʩʽ ʚʘʣʘ, ʧʨʫʞʠʥʘ 38 ʚʽʜʪʷʛʫʻ ʚʧʨʘʚʦ ʢʦʥʫʩ ʚʪʫʣʢʠ ʤʫʬʪʠ 15, ʧʨʫʞʠʥʘ 29 
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ʚʽʜʞʠʤʘʻ ʢʦʥʫʩ ʤʫʬʪʠ 14 ʟ ʚʘʣʽʢʦʤ 11 ʽ ʰʝʩʪʝʨʥʷʤʠ 9 ʽ 10 ʚʧʨʘʚʦ. ʋ ʮʝʡ ʯʘʩ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʯʝʧʣʝʥʥʷ ʰʝʩʪʝʨʝʥʴ 9 ʟ 25 ʽ 8, 28 ʟ 7. 

ɺʽʜʮʝʥʪʨʦʚʘ ʤʫʬʪʘ 5 ʜʚʠʛʫʥʘ, 3 ʤʘʻ ʢʦʥʩʪʨʫʢʮʽʶ, ʘʥʘʣʦʛʽʯʥʫ ʤʫʬʪʽ 

ʜʚʠʛʫʥʘ 39. 

ɼʠʬʝʨʝʥʮʽʘʣ 7ï10 ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ. 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʟ ʦʜʥʘʢʦʚʦʶ ʦʢʨʫʞʥʦʶ ʰʚʠʜʢʽʩʪʶ ʰʝʩʪʝʨʝʥʴ 7 ʽ 10 

ʰʝʩʪʝʨʥʽ-ʩʘʪʝʣʽʪʠ 8 ʽ 28 ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʾʭ ʦʩʝʡ, ʱʦ ʥʝ 

ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʥʘʚʢʦʣʦ ʦʩʽ ʚʘʣʽʢʘ 11, ʽ ʰʝʩʪʝʨʥʽ 9 ʽ 25 ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʨʫʭʦʤʠʤʠ. 

ʗʢʱʦ ʰʝʩʪʝʨʥʽ 7 ʽ 10 ʤʘʶʪʴ ʨʽʟʥʽ ʦʢʨʫʞʥʽ ʰʚʠʜʢʦʩʪʽ, ʪʦʜʽ ʰʝʩʪʝʨʥʽ-

ʩʘʪʝʣʽʪʠ, ʦʙʝʨʪʘʶʯʠʩʴ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, ʙʫʜʫʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ ʥʘʚʢʦʣʦ ʦʩʽ 

ʚʘʣʠʢʘ 11 ʟ ʦʢʨʫʞʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʱʦ ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʦʢʨʫʞʥʠʭ ʰʚʠʜʢʦʩʪʝʡ 

ʰʝʩʪʝʨʝʥʴ 7 ʽ 10. 

  ʐʝʩʪʝʨʥʽ-ʩʘʪʝʣʽʪʠ, ʦʙʝʨʪʘʶʯʠʩʴ ʥʘʚʢʦʣʦ ʦʩʽ ʚʘʣʠʢʘ 11, ʧʨʠʚʝʜʫʪʴ ʚ 

ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʥʘʚʢʦʣʦ ʪʽʻʾ ʞ ʦʩʽ ʰʝʩʪʝʨʥʶ 9. ʆʩʪʘʥʥʷ ʙʫʜʝ ʦʙʝʨʪʘʪʠ 

ʰʝʩʪʝʨʥʶ 25 ʨʘʟʦʤ ʟ ʚʘʣʽʢʦʤ 48. ʆʙʝʨʪʘʥʥʷ ʰʝʩʪʝʨʝʥʴ-ʩʘʪʝʣʽʪʽʚ ʙʫʜʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʨʽʟʥʽ ʙʦʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʟ ʰʝʩʪʝʨʝʥʴ 7 ʘʙʦ 10 ʙʫʜʝ 

ʦʙʝʨʪʘʪʠʩʷ ʟ ʙʽʣʴʰʦʶ ʦʢʨʫʞʥʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɺʽʜʮʝʥʪʨʦʚʽ ʨʝʛʫʣʷʪʦʨʠ, ʷʢʽ ʩʠʜʷʪʴ ʥʘ ʚʘʣʫ 48, ʧʨʘʮʶʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ.  

ɺʪʫʣʢʘ 26 ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 27 ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʚʘʣʽʢʫ 48 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʶ ʢʦʚʟʥʦʶ ʰʧʦʥʢʦʶ 57 (ʨʠʩ. 1.2ʙ ʽ 1.2ʚ). 

ɺʘʣʽʢ 48 ʦʙʝʨʪʘʻ ʚʪʫʣʢʫ 26 ʪʽʣʴʢʠ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʚʘʣʠʢʘ 

48 ʚ ʽʥʰʫ ʩʪʦʨʦʥʫ ʰʧʦʥʢʘ ʢʦʚʟʘʻ ʧʦ ʚʘʣʠʢʫ ʽ ʚʪʫʣʢʘ ʟ ʨʝʛʫʣʷʪʦʨʦʤ 27 ʩʪʦʷʪʴ 

ʩʧʦʢʽʡʥʦ. ɺʪʫʣʢʘ 26 ʤʘʻ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʧʦ ʦʩʽ ʚʘʣʠʢʘ 48 ʽ ʟʚʝʨʭʫ 

ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʧʨʫʞʠʥʦʶ, ʘ ʟʥʠʟʫ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʫʧʦʨ ʚʘʣʠʢʘ 48. 

ɺʽʜʮʝʥʪʨʦʚʠʡ ʨʝʛʫʣʷʪʦʨ 43 ʟ ʚʪʫʣʢʦʶ 42 ʘʥʘʣʦʛʽʯʥʠʡ ʨʝʛʫʣʷʪʦʨʫ 27, 

ʪʽʣʴʢʠ ʡʦʛʦ ʰʧʦʥʢʘ 57 ʚʧʠʨʘʻʪʴʩʷ ʚ ʚʘʣʠʢ 48 ʟ ʽʥʰʦʛʦ ʙʦʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʚʘʣʽʢʘ 48 ʚ ʽʥʰʫ ʩʪʦʨʦʥʫ ʧʨʘʮʶʻ ʽʥʰʠʡ 

ʨʝʛʫʣʷʪʦʨ 43. 
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ʗʢ ʚʠʜʥʦ ʟ ʢʨʝʩʣʝʥʥʷ, ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʩʝʢʪʦʨʽʚ 34 ʽ 35 ʥʘʚʢʦʣʦ ʾʭ ʦʩʝʡ 31, 

44 ʥʘ ʥʝʚʝʣʠʢʠʡ ʢʫʪ, ʪʨʠʙʢʠ 36, 52 ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʾʭ ʦʩʝʡ, ʽ ʩʪʨʽʣʢʠ 

ʧʦʢʘʟʫʶʪʴ ʥʘ ʰʢʘʣʽ, ʥʘ ʷʢʝ ʯʠʩʣʦ ʦʙʦʨʦʪʽʚ ʦʜʠʥ ʟ ʜʚʠʛʫʥʽʚ ʨʦʙʠʪʴ ʙʽʣʴʰʝ 

ʽʥʰʦʛʦ ʽ ʷʢʠʡ ʩʘʤʝ. 

ɿʽ ʩʭʝʤʠ ʨʝʜʫʢʪʦʨʘ (ʨʠʩ. 2ʘ) ʚʠʜʥʦ, ʱʦ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ 49 ʧʨʠʚʦʜʠʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʽʨʦʯʢʠ 55 ʩʧʝʮʽʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘ ʥʝʚʝʣʠʢʠʡ ʢʫʪ ʧʽʩʣʷ ʢʦʞʥʦʛʦ 

ʦʙʦʨʦʪʫ ʯʝʨʚ'ʷʯʥʦʛʦ ʢʦʣʝʩʘ 54. 

ʇʨʠʩʪʨʽʡ ʚ ʮʽʣʦʤʫ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʏʝʨʚ'ʷʢʦʤ 30 ʟʘʜʘʻʪʴʩʷ ʪʦ ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʽʚ, ʧʨʠ ʷʢʦʤʫ ʧʦʪʨʽʙʥʘ 

ʩʠʥʭʨʦʥʽʟʘʮʽʷ, ʧʨʠʯʦʤʫ ʽʥʪʝʨʚʘʣ ʟʘʜʘʥʦʛʦ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʤʦʞʝ 

ʙʫʪʠ ʚ ʤʝʞʘʭ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜ 100 ʜʦ 1000 ʘʙʦ ʽʥʰʠʡ. 

ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʽʚ ʽ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʛʦ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʯʠʩʣʘ 

ʦʙʝʨʪʽʚ, ʚʢʣʶʯʘʶʪʴʩʷ ʚʽʜʮʝʥʪʨʦʚʽ ʤʫʬʪʠ 5 ʽ 15, ʰʝʩʪʝʨʥʽ 7 ʽ10 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʩʚʦʾ ʨʦʙʦʯʽ ʧʦʣʦʞʝʥʥʷ. ʇʨʠ ʨʽʚʥʠʭ ʯʠʩʣʘʭ ʦʙʦʨʦʪʽʚ 

ʜʚʠʛʫʥʽʚ ʰʝʩʪʝʨʥʽ-ʩʘʪʝʣʽʪʠ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʾʭ ʦʩʝʡ ʘʣʝ ʥʝ 

ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʦʩʽ ʚʘʣʽʢʘ 11, ʽ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʧʨʠʩʪʨʦʶ ʪʘʢʦʞ ʩʪʦʷʪʴ 

ʥʝʨʫʭʦʤʦ.  

ʇʨʠ ʨʽʟʥʠʭ ʯʠʩʣʘʭ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʽʚ ʣʽʪʘʢʘ ʰʝʩʪʝʨʥʽ-ʩʘʪʝʣʽʪʠ ʧʦʯʥʫʪʴ 

ʦʙʝʨʪʘʪʠʩʷ ʥʘʚʢʦʣʦ ʦʩʽ ʚʘʣʠʢʘ 11 ʽ ʧʝʨʝʜʘʜʫʪʴ ʦʙʝʨʪʘʥʥʷ ʥʘ ʚʘʣʽʢ 48. ʆʜʠʥ ʟ 

ʚʽʜʮʝʥʪʨʦʚʠʭ ʨʝʛʫʣʷʪʦʨʽʚ 27 ʽ 43 (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʟ ʜʚʠʛʫʥʽʚ ʣʽʪʘʢʘ 

ʙʫʜʝ ʨʦʙʠʪʠ ʙʽʣʴʰʝ ʯʠʩʣʦ ʦʙʦʨʦʪʽʚ) ʧʨʠʚʝʜʝ ʚ ʜʽʶ . ʅʝʭʘʡ, ʥʘʧʨʠʢʣʘʜ, ʧʨʘʮʶʻ 

ʨʝʛʫʣʷʪʦʨ 27. 

ʊʦʜʽ, ʦʙʝʨʪʘʶʯʠʩʴ ʨʘʟʦʤ ʟ ʚʘʣʽʢʦʤ 48, ʚʪʫʣʢʘ 26 ʧʽʜʥʽʤʝʪʴʩʷ ʚʛʦʨʫ, 

ʧʨʘʚʠʡ ʢʽʥʝʮʴ ʚʘʞʝʣʷ 24 ʪʘʢʦʞ ʧʽʜʥʽʤʝʪʴʩʷ ʚʛʦʨʫ, ʣʽʚʠʡ ʢʽʥʝʮʴ ʦʧʫʩʪʠʪʴʩʷ 

ʜʦʥʠʟʫ ʽ ʟʘʤʢʥʝ ʢʦʥʪʘʢʪ ʚ ʣʘʥʮʶʟʽ 22 ʩʝʨʚʦʜʚʠʛʫʥʽ. ʉʝʨʚʦʜʚʠʛʫʥ ʧʦʯʥʝ 

ʦʙʝʨʪʘʪʠʩʷ ʚ ʧʝʚʥʫ ʩʪʦʨʦʥʫ ʽ ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ ʧʦʚʝʨʪʘʻ ʚʘʣʽʢ ʜʨʦʩʝʣʴʥʦʾ 

ʟʘʩʣʽʥʢʠ ʥʘ ʥʝʦʙʭʽʜʥʠʡ ʢʫʪ. 

ʗʢʱʦ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʚʘʣʠʢʘ ʜʨʦʩʝʣʴʥʦʾ ʟʘʩʣʽʥʢʠ ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʴʦ, 

ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 54 ʧʦʚʝʨʥʝʪʴʩʷ ʥʘ ʧʦʚʥʠʡ ʦʙʦʨʦʪ ʽ ʧʦʚʝʨʥʝ ʚʘʣʠʢ 58 ʱʝ ʥʘ 
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ʪʘʢʠʡ ʞʝ ʢʫʪ, ʽ ʮʝ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʜʚʠʛʫʥʠ ʣʽʪʘʢʘ ʥʝ ʙʫʜʫʪʴ 

ʜʦʚʝʜʝʥʽ ʜʦ ʧʦʚʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

ʇʨʠ ʜʦʚʝʜʝʥʥʽ ʜʦ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʨʝʛʫʣʷʪʦʨ 2 ʧʝʨʝʩʪʘʻ ʧʨʘʮʶʚʘʪʠ, 

ʢʦʥʪʘʢʪʠ ʨʦʟʤʠʢʘʶʪʴʩʷ, ʽ ʩʝʨʚʦʜʚʠʛʫʥ ʟʫʧʠʥʷʻʪʴʩʷ. 

ʗʢʱʦ ʙʫʜʝ ʚʽʜʩʪʘʚʘʪʠ ʜʨʫʛʠʡ ʜʚʠʛʫʥ ʣʽʪʘʢʘ, ʪʦ ʧʨʘʮʶʻ ʜʨʫʛʠʡ ʨʝʛʫʣʷʪʦʨ 

43, ʽ ʩʝʨʚʦʜʚʠʛʫʥ ʦʙʝʨʪʘʻʪʴʩʷ ʚ ʟʚʦʨʦʪʥʫ ʩʪʦʨʦʥʫ. 

ʈʦʙʦʪʘ ʧʦʢʘʞʯʠʢʘ ʷʩʥʘ ʟ ʢʨʝʩʣʝʥʥʷ, ʽ ʚʽʥ ʩʣʫʞʠʪʴ ʪʽʣʴʢʠ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʩʧʨʘʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʭʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ.  

ʇʨʠ ʚʠʭʦʜʽ ʦʜʥʦʛʦ ʟ ʜʚʠʛʫʥʽʚ ʽʟ ʟʘʜʘʥʠʭ ʤʝʞ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʚʩʷ ʩʭʝʤʘ ʥʝ 

ʧʨʘʮʶʻ. ʇʨʠ ʧʫʩʢʫ ʟʫʧʠʥʠʚʩʷ ʜʚʠʛʫʥʘ ʽ ʚʚʝʜʝʥʥʽ ʡʦʛʦ ʚ ʤʝʞʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʤʠʢʘʻʪʴʩʷ ʽ ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ. 

 

 

 

ʈʠʩ.1.1- ʇʨʠʩʪʨʽʡ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ [4] 
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ʈʠʩ.1.2 ï ʘ) ʩʭʝʤʘ ʨʝʜʫʢʪʦʨʘ; ʙ,ʚ) ʢʦʥʩʪʨʫʢʮʽʷ ʤʫʬʪʠ ʚ ʧʨʦʝʢʮʽʷʭ [4] 

 

ɻʽʜʨʦʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʩʝʨʚʦʤʝʭʘʥʽʟʤʽʚ. 

 ʇʘʪʝʥʪ ˉ2192567. [5] 

ɺʠʥʘʭʽʜ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʩʝʨʚʦʤʝʭʘʥʽʟʤʽʚ. 

ɻʽʜʨʦʩʠʩʪʝʤʘ ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʧʦʨʦʞʥʠʥʠ ʷʢʠʭ ʯʝʨʝʟ 

ʜʨʦʩʝʣʴʥʠʡ ʜʽʣʴʥʠʢ ʧʦʪʦʢʫ ʽ ʨʝʚʝʨʩʠʚʥʠʡ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ ʟôʻʜʥʘʥʽ ʟ 

ʥʘʩʦʩʦʤ ʽ ʟʣʠʚʦʤ. ɻʽʜʨʦʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʧʨʠʩʪʨʽʡ ʟʘʜʥʴʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ 

ʟ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʜʨʦʩʝʣʴʥʠʤ ʜʽʣʴʥʠʢʦʤ 

ʧʦʪʦʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʟʫʙʯʘʪʦ-ʨʝʡʢʦʚʠʭ ʧʝʨʝʜʘʯ, ʟʫʙʯʘʩʪʽ ʨʝʡʢʠ ʷʢʠʭ 

ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʰʪʦʢʘʭ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʘ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʢʽʥʝʤʘʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʽ 

ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʟʘʧʦʙʽʞʥʫ ʤʫʬʪʫ, ʧʨʠ ʮʴʦʤʫ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʙʦʢʫ ʦʜʥʦʛʦ ʟ 

ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʨʦʟʤʽʱʝʥʦ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʦʧʦʨʽ, ʘ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʙʦʢʫ 

ʜʨʫʛʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ - ʚ ʢʦʨʧʫʩʽ, ʨʫʭʣʠʚʦ ʟʤʦʥʪʦʚʘʥʽʡ ʥʘ ʟʫʙʯʘʩʪʽʡ ʨʝʡʮʽ ʽ 

ʚʟʘʻʤʦʜʽʻ ʟ ʜʨʦʩʝʣʴʥʠʤ ʜʽʣʴʥʠʢʦʤ ʧʦʪʦʢʫ, ʧʨʠ ʮʴʦʤʫ ʟʫʙʯʘʪʦ-ʨʝʡʢʦʚʘ 

ʧʝʨʝʜʘʯʘ ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʦʛʦ ʟ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ ʯʝʨʚ'ʷʯʥʦʾ 

ʧʘʨʠ - ʯʝʨʚ'ʷʢʘ, ʟʤʦʥʪʦʚʘʥʦʛʦ ʥʘ ʰʪʦʢʫ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʙʝʨʪʘʥʥʷ 

ʽ ʟʘʙʝʟʧʝʯʝʥʦʛʦ ʧʨʠʚʦʜʦʤ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ, ʽ ʯʝʨʚ'ʷʯʥʦʛʦ ʢʦʣʝʩʘ, ʢʽʥʝʤʘʪʠʯʥʦ 
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ʯʝʨʝʟ ʱʦ ʩʘʤʦʚʽʜʥʦʚʣʶʻʪʴʩʷ ʢʫʣʘʯʢʦʚʫ ʤʫʬʪʫ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʟʫʙʯʘʩʪʠʤ 

ʢʦʣʝʩʦʤ ʟʫʙʯʘʪʦ-ʨʝʡʢʦʚʦʾ ʧʝʨʝʜʘʯʽ, ʟʤʦʥʪʦʚʘʥʦʾ ʟ ʙʦʢʫ ʜʨʫʛʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ.  

ɻʽʜʨʦʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʩʝʨʚʦʤʝʭʘʥʽʟʤʽʚ, ʧʨʠʩʪʨʽʡ ʟʚʦʨʦʪʥʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʷʢʘ ʚʟʘʻʤʦʜʽʻ ʟ 

ʜʨʦʩʝʣʴʥʠʤ ʜʽʣʴʥʠʢʦʤ ʧʦʪʦʢʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʟʫʙʯʘʪʦ-ʨʝʡʢʦʚʠʭ ʧʝʨʝʜʘʯ, 

ʟʫʙʯʘʩʪʽ ʨʝʡʢʠ ʷʢʠʭ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʰʪʦʢʘʭ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʘ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ 

ʢʽʥʝʤʘʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʬʨʠʢʮʽʡʥʫ ʤʫʬʪʫ. ʇʨʠ ʮʴʦʤʫ ʟʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ ʟ ʙʦʢʫ ʦʜʥʦʛʦ ʟ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʨʦʟʤʽʱʝʥʦ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʦʧʦʨʽ, ʘ 

ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʙʦʢʫ ʜʨʫʛʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ - ʚ ʢʦʨʧʫʩʽ, ʨʫʭʣʠʚʦ 

ʟʤʦʥʪʦʚʘʥʦʤʫ ʥʘ ʟʫʙʯʘʩʪʽʡ ʨʝʡʮʽ ʽ ʚʟʘʻʤʦʜʽʻ ʟ ʜʨʦʩʝʣʴʥʠʤ ʜʽʣʴʥʠʢʦʤ ʧʦʪʦʢʫ. 

ɹʝʟʩʪʫʧʽʥʯʘʩʪʝ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʚʽʜʥʦʩʥʦ ʦʜʠʥ 

ʦʜʥʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʙʫʢʩʦʚʢʠ ʬʨʠʢʮʽʡʥʦʾ ʤʫʬʪʠ ʧʨʠ ʧʦʜʘʯʽ 

ʤʘʩʣʘ ʚ ʦʜʠʥ ʟ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ. ʎʝ ʜʦʩʠʪʴ ʧʨʦʩʪʝ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ 

ʚʠʢʦʥʘʥʥʷʤ ʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʦ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʣʦʞʝʥʥʷ ʰʪʦʢʽʚ, ʘʣʝ ʚʦʥʦ 

ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʥʝʜʦʣʽʢ - ʩʧʨʠʡʥʷʪʪʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʦʤʘ 

ʰʪʦʢʘʤʠ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʦʜʥʦʯʘʩʥʦ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʰʪʦʢ 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ, ʧʝʨʰʠʤ ʩʧʨʠʡʥʷʚ ʪʝʭʥʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʘʣʴʤʫʻʪʴʩʷ, ʘ 

ʜʨʫʛʠʡ ʰʪʦʢ ʟʘ ʽʥʝʨʮʽʻʶ ʨʦʙʠʪʴ, ʭʦʯʘ ʽ ʥʝʟʥʘʯʥʠʡ , ʧʝʨʝʙʽʛʘʶʯʠ ʱʦʜʦ 

ʧʝʨʰʦʛʦ. ʗʢʱʦ ʮʝʡ ʧʝʨʝʙʽʛʘʶʯʠ ʧʝʨʝʚʠʱʫʻ ʚʝʣʠʯʠʥʫ ʭʦʜʫ ʟʦʣʦʪʥʠʢʘ 

ʜʨʦʩʝʣʴʥʦʛʦ ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʙʫʢʩʦʚʢʘ ʬʨʠʢʮʽʡʥʦʾ ʤʫʬʪʠ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʧʦʣʦʞʝʥʥʷ ʰʪʦʢʽʚ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ. 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʮʝ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʥʘʩʪʨʦʡʢʠ ʧʦʣʦʞʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʚʽʜʥʦʩʥʦ ʦʜʠʥ 

ʦʜʥʦʛʦ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʧʨʠʧʠʥʝʥʥʷ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʚ ʷʢʦʤʫ ʜʘʥʘ 

ʛʽʜʨʦʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ.  

ʄʝʪʦʶ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚʠʥʘʭʦʜʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ 

ʛʽʜʨʦʩʠʩʪʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʰʣʷʭʦʤ ʚʠʢʣʶʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʣʦʞʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ. 
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ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʛʽʜʨʦʩʠʩʪʝʤʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ 

ʩʝʨʚʦʤʝʭʘʥʽʟʤʽʚ, ʚʠʢʦʥʘʥʦʾ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʧʦʨʦʞʥʠʥʠ ʷʢʠʭ 

ʯʝʨʝʟ ʜʨʦʩʝʣʴʥʠʡ ʜʽʣʴʥʠʢ ʧʦʪʦʢʫ ʽ ʨʝʚʝʨʩʠʚʥʠʡ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ ʟôʻʜʥʘʥʽ ʟ 

ʥʘʩʦʩʦʤ ʽ ʟʣʠʚʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʠʩʪʨʽʡ ʟʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ 

ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʜʨʦʩʝʣʴʥʠʤ ʜʽʣʴʥʠʢʦʤ 

ʧʦʪʦʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʟʫʙʯʘʪʦ-ʨʝʡʢʦʚʠʭ ʧʝʨʝʜʘʯ, ʟʫʙʯʘʩʪʽ ʨʝʡʢʠ ʷʢʠʭ 

ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʰʪʦʢʘʭ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʘ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʢʽʥʝʤʘʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʽ 

ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʟʘʧʦʙʽʞʥʫ ʤʫʬʪʫ, ʧʨʠ ʮʴʦʤʫ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʙʦʢʫ ʦʜʥʦʛʦ ʟ 

ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʨʦʟʤʽʱʝʥʦ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʦʧʦʨʽ, ʘ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʙʦʢʫ 

ʜʨʫʛʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ - ʚ ʢʦʨʧʫʩʽ, ʨʫʭʣʠʚʦ ʟʤʦʥʪʦʚʘʥʦʤʫ ʥʘ ʟʫʙʯʘʩʪʽʡ ʨʝʡʮʽ ʽ 

ʚʟʘʻʤʦʜʽʻ ʟ ʜʨʦʩʝʣʴʥʠʤ ʜʽʣʴʥʠʢʦʤ ʧʦʪʦʢʫ, ʟʫʙʯʘʪʦ-ʨʝʡʢʦʚʘ ʧʝʨʝʜʘʯʘ 

ʱʦʥʘʡʤʝʥʰʝ ʟ ʙʦʢʫ ʦʜʥʦʛʦ ʟ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ ʯʝʨʚ'ʷʯʥʦʾ 

ʧʘʨʠ - ʯʝʨʚ'ʷʢʘ, ʟʤʦʥʪʦʚʘʥʦʛʦ ʥʘ ʰʪʦʢʫ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʙʝʨʪʘʥʥʷ 

ʽ ʟʘʙʝʟʧʝʯʝʥʦʛʦ ʧʨʠʚʦʜʦʤ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ, ʽ ʯʝʨʚ'ʷʯʥʦʛʦ ʢʦʣʝʩʘ, ʢʽʥʝʤʘʪʠʯʥʦ, 

ʯʝʨʝʟ ʱʦ ʩʘʤʦʚʽʜʥʦʚʣʶʻʪʴʩʷ ʢʫʣʘʯʢʦʚʫ ʤʫʬʪʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʟʫʙʯʘʩʪʠʤ 

ʢʦʣʝʩʦʤ ʟʫʙʯʘʪʦ-ʨʝʡʢʦʚʦʾ ʧʝʨʝʜʘʯʽ, ʟʤʦʥʪʦʚʘʥʦʾ ʟ ʙʦʢʫ ʜʨʫʛʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ. 

ʅʘ ʨʠʩ.1.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʛʽʜʨʦʩʠʩʪʝʤʠ. 

ʅʘ ʨʠʩ.1.4 ʟʦʙʨʘʞʝʥʦ ʩʠʥʭʨʦʥʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ. 

ʅʘ ʨʠʩ.1.5 ʟʦʙʨʘʞʝʥʦ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ ʦʜʥʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʱʦʜʦ 

ʪhʦʢʘ ʽʥʰʦʛʦ. 

ʅʘ ʨʠʩ.1.6 ʟʦʙʨʘʞʝʥʦ ʩʠʥʭʨʦʥʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʟ 

ʬʽʢʩʦʚʘʥʠʤ ʚʠʧʝʨʝʜʞʝʥʥʷʤ ʰʪʦʢʘ ʦʜʥʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʱʦʜʦ ʰʪʦʢʘ ʽʥʰʦʛʦ. 

ɻʽʜʨʦʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʥʘʩʦʩ 1, ʨʝʚʝʨʩʠʚʥʠʡ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ 2, 

ʟʚʦʨʦʪʥʽ ʢʣʘʧʘʥʠ 3 ʽ 4, ʜʨʦʩʝʣʴʥʠʡ ʜʽʣʴʥʠʢ ʧʦʪʦʢʫ 5, ʛʽʜʨʦʟʘʤʢʠ 6 ʽ 7, 

ʛʽʜʨʦʮʠʣʽʥʜʨʠ 8 ʽ 9, ʰʪʦʢʠ 10 ʽ 11 ʷʢʠʭ ʢʽʥʝʤʘʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ 

ʟʫʙʯʘʩʪʽ ʨʝʡʢʠ 12 ʽ 13, ʟʤʦʥʪʦʚʘʥʽ ʥʘ ʟʛʘʜʘʥʠʭ ʰʪʦʢʘʭ 10 ʽ 11 ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʦʥʰʪʝʡʥʽʚ 14 ʽ 15, ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ 16 ʽ 17, ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʚʘʣʘʭ 18 ʽ 

19, ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʢʫʣʘʯʢʦʚʫ ʤʫʬʪʫ, ʧʦʣʫʤʫʬʪʘ 20 ʷʢʦʾ ʞʦʨʩʪʢʦ 

ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʚʘʣʫ 18, ʘ ʧʦʣʫʤʫʬʪʘ 21 ʟʤʦʥʪʦʚʘʥʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ 
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ʧʦ ʦʩʽ ʚʘʣʘ 19 ʽ ʟʘʙʝʟʧʝʯʝʥʘ ʧʨʫʞʠʥʦʶ 22. ɺʘʣ 18, ʱʦ ʥʝʩʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16, 

ʟʤʦʥʪʦʚʘʥʠʡ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʦʧʦʨʽ 23. ɺʘʣ 19, ʱʦ ʥʝʩʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 17, 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʦʧʦʨʽ 24 ʢʦʨʧʫʩʫ 25, ʟʤʦʥʪʦʚʘʥʦʛʦ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ 

ʫʟʜʦʚʞ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 13 ʽ ʯʝʨʝʟ ʫʧʦʨ 26 ʚʟʘʻʤʦʜʽʻ ʟ ʟʦʣʦʪʥʠʢʦʤ 27 

ʜʨʦʩʝʣʴʥʦʛʦ ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5. ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ 25 ʱʦʜʦ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 

13 ʚʛʦʨʫ ʦʙʤʝʞʝʥʘ ʫʧʦʨʦʤ 28, ʚʥʠʟ - ʚʝʣʠʯʠʥʦʶ ʭʦʜʫ ʟʦʣʦʪʥʠʢʘ 27 ʜʽʣʴʥʠʢʘ 

ʧʦʪʦʢʫ 5. 

ʇʦʣʦʞʝʥʥʷ ʢʦʨʧʫʩʫ 25 ʱʦʜʦ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 13 ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʦʣʦʞʝʥʥʷʤ ʱʦʜʦ ʦʩʪʘʥʥʴʦʾ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 17, ʢʽʥʝʤʘʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ 

ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤ 16. 

ʇʨʠ ʥʝʨʫʭʦʤʦʤʫ ʟʫʙʯʘʩʪʦʤʫ ʢʦʣʝʩʽ 16, ʘ ʚʽʜʧʦʚʽʜʥʦ - ʥʝʨʫʭʦʤʦʤʫ 

ʟʫʙʯʘʩʪʦʤʫ ʢʦʣʝʩʽ 17, ʢʦʨʧʫʩ 25 ʫʪʨʠʤʫʻʪʴʩʷ ʥʝʨʫʭʦʤʦ ʱʦʜʦ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 

13 ʟʘ ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ ʦʧʦʨʠ 24 ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 17. 

ʇʨʠ ʧʦʚʦʨʦʪʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 16 ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʟʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ 17 ʢʦʪʠʪʴʩʷ ʧʦ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 13 ʚʥʠʟ ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ 25, ʧʨʠ 

ʧʦʚʦʨʦʪʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 16 ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 

ʢʦʪʠʪʴʩʷ ʧʦ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 13 ʚʛʦʨʫ, ʧʝʨʝʤʽʱʫʶʯʠ ʚʛʦʨʫ ʢʦʨʧʫʩ 25. 

ɿʫʙʯʘʩʪʦ-ʨʝʡʢʦʚʘ ʧʝʨʝʜʘʯʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʘʯʝʧʣʝʥʥʽ 

ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 13 ʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 17, ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ ʯʝʨʚ'ʷʯʥʦʾ ʧʘʨʠ, 

ʱʦ ʽʤʝʥʫʻʪʴʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʯʝʨʚ'ʷʢ 13, ʷʢʠʡ ʟʤʦʥʪʦʚʘʥʠʡ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʦʙʝʨʪʘʥʥʷ ʥʘ ʢʨʦʥʰʪʝʡʥʽ 15 ʰʪʦʢʘ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʟʘʯʝʧʣʝʥʥʽ ʟ ʽʤʝʥʦʚʘʥʠʤ ʥʘʜʘʣʽ ʯʝʨʚ'ʷʯʥʠʤ ʢʦʣʝʩʦʤ 17. 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʟʫʙʯʘʪʦ-ʨʝʡʢʦʚʘ ʧʝʨʝʜʘʯʘ, 

ʫʪʚʦʨʝʥʘ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʦʶ 12 ʽ ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤ 16. 

ʏʝʨʚ'ʷʢ 13 ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʨʠʚʦʜʦʤ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʛʽʜʨʦʤʦʪʦʨʦʤ 29, ʧʦʚʽʜʦʤʣʝʥʠʤʠ ʟ ʥʘʩʦʩʦʤ 1 ʯʝʨʝʟ ʨʝʚʝʨʩʠʚʥʠʡ 

ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ 30. 

ʂʫʣʘʯʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʥʘʧʽʚʤʫʬʪʠ 20 ʽ 21 ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʟʘʯʝʧʣʝʥʥʽ, ʩʧʦʣʫʯʘʶʪʴʩʷ ʟ ʧʦʭʠʣʠʤ ʧʦʚʝʨʭʥʷʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʯʽʧʣʶʚʘʥʥʷ 
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ʥʘʧʽʚʤʫʬʪ ʧʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ, ʪ. ʜ. ʂʫʣʘʯʢʦʚʘ ʤʫʬʪʘ ʟʙʝʨʽʛʘʻ ʬʫʥʢʮʽʶ 

ʟʘʧʦʙʽʞʥʦʾ ʤʫʬʪʠ. 

ʐʪʦʢʠ 10 ʽ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9 ʟ ʧʦʨʰʥʷʤʠ 31 ʽ 32 ʫʪʚʦʨʶʶʪʴ 

ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʠ 33 ʽ 34 ʽ ʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʠ 35 ʽ 36. ɻʽʜʨʦʩʠʩʪʝʤʘ 

ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘ Y2 ʟ'ʻʜʥʫʶʪʴʩʷ ʚʽʜʚʦʜʠ "ʈ" ʽ "ɸ" 

ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 2 ʽ ʤʘʩʣʦ ʧʽʜ ʪʠʩʢʦʤ ʚʽʜ ʥʘʩʦʩʘ 1 ʯʝʨʝʟ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ 

3, ʜʽʣʴʥʠʢ ʧʦʪʦʢʫ 5 ʽ ʛʽʜʨʦʟʘʤʢʠ 6 ʽ 7 ʥʘʜʭʦʜʠʪʴ ʚ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʠ 33 ʽ 

34 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9 ʽ ʧʝʨʝʤʽʱʫʻ ʚʛʦʨʫ ʰʪʦʢʠ 10 ʽ 11. ʄʘʩʣʦ ʟ ʰʪʦʢʦʚʦʾ 

ʧʦʨʦʞʥʠʥ 35 ʽ 36 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9 ʯʝʨʝʟ ʢʘʥʘʣ ʚʽʜ "ɺ" ʜʦ "ʊ" 

ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ ʡʜʝ ʥʘ ʟʣʠʚ. 

ʆʧʫʩʢʘʥʥʷ ʰʪʦʢʽʚ 10 ʽ 11 ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʢʣʶʯʝʥʥʷʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘ Y1 

ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 2. ʄʘʩʣʦ ʚʽʜ ʥʘʩʦʩʘ 1 ʧʦ ʢʘʥʘʣʫ ʚʽʜ "ʈ" ʜʦ "ɺ" 

ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 2 ʥʘʜʭʦʜʠʪʴ ʚ ʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʠ 35 ʽ 36 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 

8 ʽ 9 ʚ ʧʦʨʦʞʥʠʥʽ ʫʧʨʘʚʣʽʥʥʷ ʛʽʜʨʦʟʘʤʢʽʚ 6 ʽ 7, ʚʽʜʢʨʠʚʘʶʯʠ ʦʩʪʘʥʥʽ.  

ʄʘʩʣʦ ʟ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥ 33 ʽ 34 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9 ʯʝʨʝʟ 

ʛʽʜʨʦʟʘʤʢʠ 6 ʽ 7, ʜʽʣʴʥʠʢ ʰʪʦʢʘ 5, ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ 4 ʽ ʧʦ ʢʘʥʘʣʫ ʚʽʜ "ɸ" ʜʦ 

"ʊ" ʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 2 ʡʜʝ ʥʘ ʟʣʠʚ. 

ʇʨʠ ʧʽʜʡʦʤʽ ʽ ʦʧʫʩʢʘʥʥʽ ʰʪʦʢʽʚ 10 ʽ 11 ʟ'ʻʜʥʘʥʽ ʟ ʥʠʤʠ ʟʫʙʯʘʩʪʘ ʨʝʡʢʘ 12 

ʽ ʯʝʨʚ'ʷʢ 13 ʧʨʠʚʦʜʷʪʴ ʚ ʦʙʝʨʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16 ʽ ʯʝʨʚ'ʷʯʥʽ 

ʢʦʣʝʩʦ 17. 

ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ ʰʪʦʢʠ 10 ʽ 11 ʧʽʜʥʽʤʘʶʪʴʩʷ ʘʙʦ ʦʧʫʩʢʘʶʪʴʩʷ ʟ 

ʦʜʥʘʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ, ʪ. ɽ. ʉʠʥʭʨʦʥʥʦ, ʪʦ ʢʦʨʧʫʩ 25 ʟʙʝʨʽʛʘʻ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ 

ʱʦʜʦ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʥʝʟʤʽʥʥʠʤ. 

ʗʢʱʦ ʰʪʦʢ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʨʫʭʘʻʪʴʩʷ ʚʛʦʨʫ ʟ ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, 

ʥʽʞ ʰʪʦʢ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9, ʪʦ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16 ʤʘʣʦ ʙ ʦʙʝʨʪʘʪʠʩʷ ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʟ ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʥʽʞ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17. 

ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16 ʽ ʯʝʨʚ'ʷʯʥʽ ʢʦʣʝʩʦ 17 ʞʦʨʩʪʢʦ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ, ʚʦʥʠ ʦʙʠʜʚʘ ʦʙʝʨʪʘʶʪʴʩʷ ʟ ʦʜʥʘʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 
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ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17, ʘ ʨʘʟʦʤ ʟ ʥʠʤ ʽ ʢʦʨʧʫʩ 25 ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʧʦ ʯʝʨʚ'ʷʢʘ 13 

ʚʥʠʟ, ʧʨʠ ʮʴʦʤʫ ʢʦʨʧʫʩ 25 ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʧʦʨʫ 26 ʰʪʦʚʭʘʻ ʚʥʠʟ ʟʦʣʦʪʥʠʢ 27 

ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʧʨʦ "ʈ" 

ʜʦ "ɸ" ʧʦʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʽ ʟʙʽʣʴʰʫʶʯʠ ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ʈ" ʜʦ 

"ɺ". 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʦʜʘʯʽ ʤʘʩʣʘ ʚ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 33 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʦʜʘʯʽ ʤʘʩʣʘ ʚ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 34 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʚʠʨʽʚʥʶʶʪʴʩʷ. 

ʗʢʱʦ ʰʪʦʢ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʜʽʡʰʦʚ ʜʦ ʫʧʦʨʫ ʽ ʟʫʧʠʥʠʚʩʷ, ʘ ʰʪʦʢ 10 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʚʛʦʨʫ, ʪʦ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16, 

ʧʨʦʜʦʚʞʫʶʯʠ ʦʙʝʨʪʘʥʥʷ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʦʙʝʨʪʘʻ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 

17, ʧʝʨʝʤʽʱʘʶʯʠ ʡʦʛʦ ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ 25 ʚʥʠʟ ʧʦ ʯʝʨʚ'ʷʢʘ 13 ʜʦ ʧʦʚʥʦʾ 

ʚʠʙʽʨʢʠ ʭʦʜʫ ʟʦʣʦʪʥʠʢʘ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5, ʪʠʤ ʩʘʤʠʤ ʧʦʚʥʽʩʪʶ 

ʧʝʨʝʢʨʠʚʘʶʯʠ ʢʘʥʘʣ ʚʽʜ "ʈ" ʜʦ "ɸ" ʧʦʜʘʯʽ ʤʘʩʣʘ ʚ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 33 

ʮʠʣʽʥʜʨʘ 8. ʈʫʭ ʰʪʦʢʘ 10 ʚʛʦʨʫ ʧʨʠʧʠʥʷʻʪʴʩʷ. 

ʗʢʱʦ ʧʨʠ ʭʦʜʽ ʚʛʦʨʫ ʰʪʦʢ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʨʫʭʘʻʪʴʩʷ ʟ ʙʽʣʴʰʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʥʽʞ ʰʪʦʢ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8, ʪʦ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17, ʱʦ ʥʝ ʤʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʙʽʣʴʰ ʰʚʠʜʢʦʛʦ ʦʙʝʨʪʘʥʥʷ, ʥʽʞ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16, ʙʫʜʝ 

ʧʽʜʥʽʤʘʪʠʩʷ ʚʛʦʨʫ ʨʘʟʦʤ ʟʽ ʰʪʦʢʦʤ 11 ʽ ʯʝʨʚ'ʷʢʦʤ 17, ʧʝʨʝʤʽʱʘʶʯʠ ʚʛʦʨʫ 

ʢʦʨʧʫʩ 25, ʪʠʤ ʩʘʤʠʤ ʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʚʛʦʨʫ ʟʦʣʦʪʥʠʢʘ 27 

ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5, ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʫʶʯʠ ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ʈ" 

ʜʦ "ɺ" ʧʦʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʽ ʟʙʽʣʴʰʫʶʯʠ ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ʈ" ʜʦ 

"ɸ". ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʦʜʘʯʽ ʤʘʩʣʘ ʚ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 34 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʦʜʘʯʽ ʤʘʩʣʘ ʚ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 33 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 - ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʚʠʨʽʚʥʶʶʪʴʩʷ. 

ʗʢʱʦ ʰʪʦʢ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʜʽʡʰʦʚ ʜʦ ʫʧʦʨʫ ʽ ʟʫʧʠʥʠʚʩʷ, ʘ ʰʪʦʢ 11 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʚʛʦʨʫ, ʪʦ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17 

ʨʘʟʦʤ ʟ ʨʝʡʢʦʶ 13 ʽ ʢʦʨʧʫʩʦʤ 25 ʪʘʢʦʞ ʧʨʦʜʦʚʞʫʶʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ ʚʛʦʨʫ, 

ʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʚʛʦʨʫ ʟʦʣʦʪʥʠʢʘ 27. ʂʦʣʠ ʟʦʣʦʪʥʠʢ 27 ʟʘʡʤʝ 
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ʢʨʘʡʥʻ ʚʝʨʭʥʻ ʩʪʘʥʦʚʠʱʝ ʢʘʥʘʣ ʚʽʜ "ʈ" ʜʦ "ʚ" ʧʦʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʙʫʜʝ 

ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʪʠʡ, ʥʘʜʭʦʜʞʝʥʥʷ ʤʘʩʣʘ ʚ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 34 

ʮʠʣʽʥʜʨʘ 9 ʧʨʠʧʠʥʠʪʴʩʷ ʽ ʰʪʦʢ 11 ʟʫʧʠʥʠʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛʘʻʪʴʩʷ 

ʩʠʥʭʨʦʥʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ 10 ʽ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9, ʷʢʽ ʥʝʩʫʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʚʘʣʦʢ 37 ʣʠʩʪʦʟʛʠʥʘʣʴʥʘ ʤʘʰʠʥʠ (ʜʠʚ. ʨʠʩ. 1.4). 

ʗʢʱʦ ʧʨʠ ʭʦʜʽ ʚʥʠʟ ʰʪʦʢ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʨʫʭʘʻʪʴʩʷ ʟ ʙʽʣʴʰʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʥʽʞ ʰʪʦʢ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9, ʪʦ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16, ʱʦ 

ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʦʶ 12, ʧʦʚʠʥʥʦ ʙʫʣʦ ʙ ʦʙʝʨʪʘʪʠʩʷ ʟ 

ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʥʽʞ ʯʝʨʚ'ʷʢ 17, ʦʜʥʘʢ ʮʴʦʛʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʢʽʥʝʤʘʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʽ ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ, 

ʪʦʤʫ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17 ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʛʦʨʫ ʧʦ ʯʝʨʚ'ʷʢʘ 13 ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ 

25, ʟʚʽʣʴʥʷʶʯʠ ʟʦʣʦʪʥʠʢ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5. ʇʝʨʝʤʽʱʘʶʯʠʩʴ ʚʛʦʨʫ ʟʦʣʦʪʥʠʢ 

27 ʟʤʝʥʰʫʻ ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ɸ" ʜʦ "ʊ" ʽ ʟʙʽʣʴʰʫʻ ʧʨʦʭʽʜʥʠʡ 

ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ɺ" ʜʦ "ʊ", ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʟʣʠʚ ʤʘʩʣʘ ʟ 

ʙʝʟʰʪʦʢʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 33 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʽ ʟʙʽʣʴʰʫʶʯʠ ʩʣʠʚ ʟ ʙʝʟʰʪʦʢʦʚʽ 

ʧʦʨʦʞʥʠʥʠ 34 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9. ʐʚʠʜʢʦʩʪʽ ʦʧʫʩʢʘʥʥʷ ʰʪʦʢʽʚ ʚʠʨʽʚʥʶʶʪʴʩʷ. ʋ 

ʨʘʟʽ ʟʫʧʠʥʢʠ ʰʪʦʢʘ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʰʪʦʢ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8, ʧʨʦʜʦʚʞʫʶʯʠ 

ʦʧʫʩʢʘʪʠʩʷ, ʟʘ ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 12 ʦʙʝʨʪʘʻ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16 

ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ, ʟʤʫʰʫʶʯʠ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17 ʧʝʨʝʤʽʱʘʪʠʩʷ 

ʚʛʦʨʫ ʧʦ ʯʝʨʚ'ʷʢʘ 13 ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ 25, ʟʚʽʣʴʥʷʶʯʠ ʟʦʣʦʪʥʠʢ 27 ʜʽʣʴʥʠʢʘ 

ʧʦʪʦʢʫ 5. ʇʨʠ ʟʘʥʷʪʪʽ ʟʦʣʦʪʥʠʢʦʤ 27 ʢʨʘʡʥʴʦʛʦ ʚʝʨʭʥʴʦʛʦ ʧʦʣʦʞʝʥʥʷ ʢʘʥʘʣ 

ʚʽʜ "ʘ" ʜʦ "ʊ" ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʪʠʡ, ʘ ʯʝʨʝʟ ʢʘʥʘʣ ʚʽʜ "ʘ" ʜʦ "ʈ" ʟʣʠʚʫ ʤʘʩʣʘ ʟ 

ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʠ 33 ʧʝʨʝʰʢʦʜʞʘʻ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ 3. ʐʪʦʢ 10 

ʟʫʧʠʥʷʻʪʴʩʷ. 

ʗʢʱʦ ʧʨʠ ʭʦʜʽ ʚʥʠʟ ʰʪʦʢ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʨʫʭʘʻʪʴʩʷ ʟ ʙʽʣʴʰʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʥʽʞ ʰʪʦʢ 10 ʮʠʣʽʥʜʨʘ 8, ʪʦ ʨʘʟʦʤ ʟʽ ʰʪʦʢʦʤ 10 ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʥʠʟ 

ʯʝʨʚ'ʷʢ 13 ʨʘʟʦʤ ʟ ʯʝʨʚ'ʷʯʥʠʤ ʢʦʣʝʩʦʤ 17 ʽ ʢʦʨʧʫʩʦʤ 25, ʯʝʨʝʟ ʫʧʦʨ 26 

ʧʝʨʝʤʽʱʫʻ ʟʦʣʦʪʥʠʢ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʧʨʦʭʽʜʥʠʡ 

ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ɺ" ʜʦ "ʊ" ʽ ʟʙʽʣʴʰʫʶʯʠ ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ɸ" 
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ʜʦ "ɺ", ʪʦʙʪʦ ʟʤʝʥʰʫʶʯʠ ʩʣʠʚ ʟ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʠ 34 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʽ 

ʟʙʽʣʴʰʫʶʯʠ ʩʣʠʚ ʟ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʠ 33 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8. ʐʚʠʜʢʦʩʪʽ 

ʦʧʫʩʢʘʥʥʷ ʰʪʦʢʽʚ ʚʠʨʽʚʥʶʶʪʴʩʷ. 

ʋ ʨʘʟʽ ʟʫʧʠʥʢʠ ʰʪʦʢʘ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʰʪʦʢ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 

ʦʧʫʩʢʘʪʠʤʝʪʴʩʷ ʨʘʟʦʤ ʯʝʨʚ'ʷʢʦʤ 13, ʯʝʨʚ'ʷʯʥʠʤ ʢʦʣʝʩʦʤ 17 ʽ ʢʦʨʧʫʩʦʤ 25 ʜʦ 

ʪʠʭ ʧʽʨ, ʧʦʢʠ ʟʦʣʦʪʥʠʢ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʥʝ ʟʘʡʤʝ ʢʨʘʡʥʻ ʥʠʞʥʻ 

ʧʦʣʦʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʢʘʥʘʣ ʚʽʜ "ɺ" ʜʦ "ʊ" ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʪʠʡ. 

ʇʨʠ ʨʽʟʢʦʤʫ ʧʨʠʛʘʣʴʤʦʚʫʚʘʥʥʽ ʰʪʦʢʘ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʧʨʠ ʭʦʜʽ ʡʦʛʦ 

ʚʛʦʨʫ ʤʦʞʣʠʚʠʡ ʧʝʨʝʙʽʛʘʶʯʠ ʰʪʦʢʘ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʱʦʜʦ ʰʪʦʢʘ 10 ʥʘ 

ʚʝʣʠʯʠʥʫ ʙʽʣʴʰʫ, ʥʽʞ ʭʽʜ ʟʦʣʦʪʥʠʢʘ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʚ ʥʘʧʨʷʤʢʫ 

ʢʨʘʡʥʴʦʛʦ ʚʝʨʭʥʴʦʛʦ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʭʽʜ ʚʛʦʨʫ ʢʦʨʧʫʩʫ 25 

ʦʙʤʝʞʝʥʠʡ ʫʧʦʨʦʤ 28, ʪʦ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʦʩʪʘʥʥʴʦʛʦ, ʢʦʨʧʫʩ 25 ʟʫʧʠʥʷʻʪʴʩʷ, 

ʘ ʪʨʠʚʘʻ ʨʫʭʘʪʠʩʷ ʟʘ ʽʥʝʨʮʽʻʶ ʰʪʦʢ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʟʘ ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ 

ʯʝʨʚ'ʷʢʘ 13 ʦʙʝʨʪʘʻ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘʧʽʚʤʫʬʪʘ 21 

ʯʘʩʪʢʦʚʦ ʚʠʭʦʜʠʪʴ ʽʟ ʟʘʯʝʧʣʝʥʥʷ ʟ ʥʘʧʽʚʤʫʬʪʦʶ 20, ʩʪʠʩʢʘʶʯʠ ʧʨʫʞʠʥʫ 22. 

ɺʝʣʠʯʠʥʘ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʥʘʧʽʚʤʫʬʪʠ 21 ʱʦʜʦ ʥʘʧʽʚʤʫʬʪʠ 20 ʦʙʨʘʥʘ ʪʘʢʦʶ, 

ʱʦʙ ʥʝ ʙʫʣʦ ʾʾ ʧʦʚʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ ʟ ʥʘʧʽʚʤʫʬʪʦʶ 20 ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʽʡ ʚʝʣʠʯʠʥʽ ʧʝʨʝʙʽʛʘʶʯʠ ʰʪʦʢʽʚ 10 ʽ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9 ʚʽʜʥʦʩʥʦ 

ʦʜʠʥ ʜʨʫʛ . ʇʦʚʥʠʡ ʚʠʭʽʜ ʥʘʧʽʚʤʫʬʪʠ 21 ʽʟ ʟʘʯʝʧʣʝʥʥʷ ʟ ʥʘʧʽʚʤʫʬʪʦʶ 20 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʜʣʷ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʚʠʧʘʜʦʢ ʧʨʦʨʠʚʫ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥ 33 ʘʙʦ 34 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9 ʘʙʦ 

ʫʱʽʣʴʥʝʥʴ ʾʭ ʧʦʨʰʥʽʚ 31 ʽ 32. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʫʣʘʯʢʦʚʘ ʤʫʬʪʘ ʧʨʘʮʶʻ ʷʢ 

ʟʘʧʦʙʽʞʥʠʡ ʧʨʠʩʪʨʽʡ. 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʽʩʣʷ ʧʨʠʛʘʣʴʤʦʚʫʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʽ ʰʪʦʢʘ 10 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʢʦʨʧʫʩ 25 ʙʫʜʝ ʧʽʜʽʙʛʘʥʠʡ ʜʦ ʫʧʦʨʫ 28 ʟʘ ʨʘʭʫʥʦʢ ʢʨʫʪʥʦʛʦ 

ʤʦʤʝʥʪʫ, ʫʪʚʦʨʝʥʦʛʦ ʟʫʩʠʣʣʷʤ ʧʨʫʞʠʥʠ 22 ʽ ʧʦʭʠʣʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʢʫʣʘʯʢʽʚ 

ʥʘʧʽʚʤʫʬʪ 20 ʽ 21, ʱʦ ʧʨʘʛʥʝ ʨʦʟʚʝʨʥʫʪʠ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ 

ʥʘʧʽʚʤʫʬʪʠ 21, ʘ ʚʽʜʧʦʚʽʜʥʦ ʚʘʣ 19 ʽ ʯʝʨʚ'ʷʯʥʽ ʢʦʣʝʩʦ 17 , ʱʦ ʥʝʩʝ ʢʦʨʧʫʩ 25. 

ʇʨʠ ʩʪʠʩʥʫʪʽ ʜʦ ʫʧʦʨʫ 28 ʢʦʨʧʫʩʽ 5 ʟʦʣʦʪʥʠʢ 27 ʟʘʡʤʘʻ ʢʨʘʡʥʻ ʚʝʨʭʥʻ 
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ʧʦʣʦʞʝʥʥʷ, ʢʘʥʘʣ ʚʽʜ "ʈ" ʜʦ "ɺ" ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʪʠʡ ʽ ʚʩʝ ʤʘʩʣʦ, ʷʢʝ 

ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʥʘʩʦʩʘ 1 ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʯʝʨʝʟ "ʈ" ʜʦ "ɸ" ʚ ʙʝʟʰʪʦʢʦʚʽ 

ʧʦʨʦʞʥʠʥʫ 33 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8. ɿʘ ʤʽʨʫ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ 10 ʚʛʦʨʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʟʘʯʝʧʣʝʥʥʷ ʢʫʣʘʯʢʽʚ ʥʘʧʽʚʤʫʬʪ 20 ʽ 21. 

ʋ ʤʦʤʝʥʪ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʯʝʧʣʝʥʥʷ ʢʫʣʘʯʢʦʚʦʶ ʤʫʬʪʠ ʰʪʦʢ 10 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʟʘʡʤʘʻ ʱʦʜʦ ʰʪʦʢʘ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʧʦʣʦʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʝ 

ʡʦʛʦ ʩʪʘʥʦʚʠʱʫ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʰʪʦʢʽʚ. ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʚ ʮʝʡ 

ʤʦʤʝʥʪ ʢʦʨʧʫʩ 25 ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʜʛʦʨʥʫʪʠʤ ʜʦ ʫʧʦʨʫ 28, ʢʘʥʘʣ ʚʽʜ "ʈ" ʜʦ "ɺ" 

ʧʦʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ ʧʝʨʝʢʨʠʪʠʡ. ʄʘʩʣʦ ʚʽʜ ʥʘʩʦʩʘ 1 ʧʨʦʜʦʚʞʫʻ ʥʘʜʭʦʜʠʪʠ ʚ 

ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 33 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʰʪʦʢ 10 ʧʦʯʠʥʘʻ 

ʚʠʧʝʨʝʜʞʘʪʠ ʰʪʦʢ 11, ʦʙʝʨʪʘʶʯʠ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16, ʘ ʚʽʜʧʦʚʽʜʥʦ - ʯʝʨʚ'ʷʯʥʽ 

ʢʦʣʝʩʦ 17, ʷʢʝ, ʧʝʨʝʤʽʱʘʶʯʠʩʴ ʧʦ ʯʝʨʚ'ʷʢʘ 13 ʚʥʠʟ, ʧʝʨʝʤʽʱʫʻ ʟ ʩʦʙʦʶ ʚʥʠʟ 

ʢʦʨʧʫʩ 25. 

ʆʧʫʩʢʘʶʯʠʩʴ ʚʥʠʟ, ʢʦʨʧʫʩ 25 ʯʝʨʝʟ ʫʧʦʨ 26 ʧʝʨʝʤʽʱʫʻ ʟʦʣʦʪʥʠʢ 27 ʚʥʠʟ, 

ʟʙʽʣʴʰʫʶʯʠ ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ʈ" ʜʦ "ɺ" ʽ ʟʤʝʥʰʫʶʯʠ ʧʨʦʭʽʜʥʠʡ 

ʧʝʨʝʪʠʥ ʢʘʥʘʣʫ ʚʽʜ "ʈ" ʜʦ "ɸ". 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʧʫʩ 25 ʟʘʡʤʘʻ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʟʦʣʦʪʥʠʢʘ 27 ʜʽʣʴʥʠʢʘ 

ʧʦʪʦʢʫ 5, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʠʥʭʨʦʥʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ 10 ʽ 11. 

ʇʨʠ ʨʽʟʢʦʤʫ ʧʨʠʛʘʣʴʤʦʚʫʚʘʥʥʽ ʰʪʦʢʘ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʧʨʠ ʭʦʜʽ ʡʦʛʦ 

ʚʛʦʨʫ ʪʘʢʦʞ ʤʦʞʣʠʚʠʡ ʧʝʨʝʙʽʛʘʶʯʠ ʰʪʦʢʘ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʱʦʜʦ ʰʪʦʢʘ 11. 

ʇʝʨʝʤʽʱʘʶʯʠʩʴ ʚʛʦʨʫ ʱʦʜʦ ʧʨʠʧʠʥʝʥʦʛʦ ʰʪʦʢʘ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9, 

ʰʪʦʢ 10 ʟʘ ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ ʟʫʙʯʘʩʪʦʾ ʨʝʡʢʠ 12 ʧʨʠʚʦʜʠʪʴ ʚ ʦʙʝʨʪʘʥʥʷ ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16, ʘ ʚʽʜʧʦʚʽʜʥʦ - ʯʝʨʚ'ʷʯʥʽ ʢʦʣʝʩʦ 17, 

ʷʢʝ, ʧʝʨʝʤʽʱʘʶʯʠʩʴ ʚʥʠʟ ʧʦ ʯʝʨʚ'ʷʢʘ 13 ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ 25, ʧʝʨʝʤʽʱʫʻ 

ʟʦʣʦʪʥʠʢ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ ʚʥʠʟ, ʟʤʝʥʰʫʶʯʠ ʧʦʜʘʯʫ ʤʘʩʣʘ ʚ ʙʝʟʰʪʦʢʦʚʽ 

ʧʦʨʦʞʥʠʥʫ 33 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʜʦ ʧʦʚʥʦʛʦ ʾʾ ʧʨʠʧʠʥʝʥʥʷ. 

ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ ʰʪʦʢ 10 ʧʨʦʜʦʚʞʫʻ ʧʦ ʽʥʝʨʮʽʾ ʨʫʭ ʚʛʦʨʫ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʘʩʪʢʦʚʝ ʨʦʟʯʝʧʣʝʥʥʷ ʢʫʣʘʯʢʦʚʦʶ ʤʫʬʪʠ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʽʩʣʷ 

ʧʨʠʛʘʣʴʤʦʚʫʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʽ ʰʪʦʢʘ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʢʦʨʧʫʩ 25 
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ʫʪʨʠʤʫʚʘʪʠʤʝ ʟʦʣʦʪʥʠʢ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʚ ʢʨʘʡʥʴʦʤʫ ʥʠʞʥʴʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʜʦ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʯʝʧʣʝʥʥʷ ʢʫʣʘʯʢʽʚ ʥʘʧʽʚʤʫʬʪ 20 ʽ 22 ʽ 

ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʰʪʦʢʽʚ 10 ʽ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9 ʟʘʡʤʝ ʧʦʣʦʞʝʥʥʷ 

ʱʦʜʦ ʟʦʣʦʪʥʠʢʘ 27, ʚʽʜʧʦʚʽʜʥʝ ʡʦʛʦ ʧʦʣʦʞʝʥʥʶ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤʫ 

ʧʝʨʝʤʽʱʝʥʥʽ ʰʪʦʢʽʚ 10 ʽ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʧʦʥʦʚʘʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʣʦʞʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 

ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ. 

ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʧʨʠ ʭʦʜʽ ʰʪʦʢʽʚ ʮʠʣʽʥʜʨʽʚ ʚʥʠʟ ʟ ʥʝʫʟʛʦʜʞʝʥʽʩʪʶ 

ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʥʘ ʚʝʣʠʯʠʥʫ ʙʽʣʴʰʫ, ʥʽʞ ʚʝʣʠʯʠʥʘ ʭʦʜʫ ʟʦʣʦʪʥʠʢʘ 

ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ ʘʥʘʣʦʛʽʯʥʘ ʦʧʠʩʘʥʽʡ ʚʠʱʝ ʽ ʪʫʪ ʥʝ ʥʘʚʦʜʠʪʴʩʷ. 

ɼʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ, ʥʘʧʨʠʢʣʘʜ ʰʪʦʢʘ 10 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʱʦʜʦ ʰʪʦʢʘ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9, ʷʢ ʮʝ ʟʦʙʨʘʞʝʥʦ ʥʘ ʬʽʛ. 3, 

ʚʢʣʶʯʘʻʪʴʩʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪ Y3 ʨʝʚʝʨʩʠʚʥʦʛʦ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 30. ʄʘʩʣʦ ʚʽʜ 

ʥʘʩʦʩʘ 1 ʧʦʜʘʻʪʴʩʷ ʜʦ ʛʽʜʨʦʤʦʪʦʨʽʚ 29, ʷʢʠʡ, ʦʙʝʨʪʘʶʯʠ ʯʝʨʚ'ʷʢ 13 ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʧʝʨʝʤʽʱʫʻ ʚʛʦʨʫ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17 ʟ ʢʦʨʧʫʩʦʤ 25 

ʜʦ ʟʽʪʢʥʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʟ ʫʧʦʨʦʤ 28. ɿʦʣʦʪʥʠʢ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʟʘʡʤʘʻ 

ʢʨʘʡʥʻ ʚʝʨʭʥʻ ʩʪʘʥʦʚʠʱʝ, ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʚʘʶʯʠ ʢʘʥʘʣ ʚʽʜ "ʈ" ʜʦ "ɸ" ʽ 

ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʚʘʶʯʠ ʢʘʥʘʣ ʚʽʜ "ʈ" ʜʦ "ɺ" ʧʦʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5. ʇʨʠ 

ʚʢʣʶʯʝʥʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘ Y2 ʨʝʚʝʨʩʠʚʥʦʛʦ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 2 ʧʽʜʚʝʜʝʥʥʷ 

"ʈ" ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʚʽʜʚʝʜʝʥʥʷʤ "ɸ". 

ʄʘʩʣʦ ʚʽʜ ʥʘʩʦʩʘ 1 ʯʝʨʝʟ ʨʝʚʝʨʩʠʚʥʠʡ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ 2, ʟʚʦʨʦʪʥʠʡ 

ʢʣʘʧʘʥ 4 ʽ ʯʝʨʝʟ ʚʽʜʢʨʠʪʠʡ ʢʘʥʘʣ ʚʽʜ "ʈ" ʜʦ "ɸ" ʽ ʛʽʜʨʦʟʘʤʦʢ 6 ʥʘʜʭʦʜʠʪʴ ʚ 

ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 33 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʽ ʰʪʦʢ 10 ʨʫʭʘʻʪʴʩʷ ʚʛʦʨʫ. ʇʨʠ 

ʮʴʦʤʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʠʤ ʟʫʙʯʘʩʪʘ ʨʝʡʢʘ 12 ʦʙʝʨʪʘʻ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 16 ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʚ ʪʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʶʯʠ ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17. 

ʇʨʠ ʥʝʨʫʭʦʤʦʤʫ (ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ) ʯʝʨʚ'ʷʢʘ 13 ʯʝʨʚ'ʷʯʥʝ ʢʦʣʝʩʦ 17 

ʧʝʨʝʤʽʩʪʠʣʦʩʷ ʙ ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ 25 ʱʦʜʦ ʯʝʨʚ'ʷʢʘ 13 ʚʥʠʟ. ʆʜʥʘʢ ʧʨʠ 

ʦʙʝʨʪʦʚʦʤʫ ʯʝʨʚ'ʷʢʘ 13 ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʽʙʠ ʧʨʦʙʫʢʩʦʚʢʘ ʯʝʨʚ'ʷʯʥʦʛʦ ʢʦʣʝʩʘ 



27 

 

 

 

ʱʦʜʦ ʯʝʨʚ'ʷʢʘ 13 ʽ ʢʦʨʧʫʩ 25 ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʜʛʦʨʥʫʪʠʤ ʜʦ ʫʧʦʨʫ 28, ʟʙʝʨʽʛʘʶʯʠ 

ʢʨʘʡʥʻ ʚʝʨʭʥʻ ʧʦʣʦʞʝʥʥʷ ʟʦʣʦʪʥʠʢʘ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5, ʟʘʚʜʷʢʠ ʯʦʤʫ ʤʘʩʣʦ 

ʥʘʜʭʦʜʠʪʴ ʪʽʣʴʢʠ ʚ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8. ʊʘʢʠʤ ʯʠʥʦʤ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ 10 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8 ʧʨʠ ʥʝʨʫʭʦʤʦʤʫ ʰʪʦʢʫ 

11 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9 ʨʦʟʯʝʧʣʝʥʥʷ ʢʫʣʘʯʢʦʚʦʶ ʤʫʬʪʠ (ʥʘʧʽʚʤʫʬʪʠ 20 ʽ 21). 

ʇʨʠ ʚʠʢʣʶʯʝʥʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ Y3 ʧʦʜʘʯʘ ʤʘʩʣʘ ʚ ʛʽʜʨʦʤʦʪʦʨ 29 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʽ ʯʝʨʚ'ʷʢ ʟʫʧʠʥʷʻʪʴʩʷ. ʇʨʠ ʚʢʣʶʯʝʥʦʤʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪ Y2 

ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 2 ʰʪʦʢʠ 10 ʽ 11 ʙʫʜʫʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ ʩʠʥʭʨʦʥʥʦ ʟ 

ʬʽʢʩʦʚʘʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚʠʧʝʨʝʜʞʝʥʥʷ ʰʪʦʢʘ 10 ʱʦʜʦ ʰʪʦʢʘ 11. 

ɼʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ 11 ʱʦʜʦ ʰʪʦʢʘ 10 ʚʢʣʶʯʘʻʪʴʩʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪ 

Y4 ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 30, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʭʨʦʙʘʢ 13 ʦʪʨʠʤʘʻ ʦʙʝʨʪʘʥʥʷ 

ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ ʽ ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʚʥʠʟ ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ 25 ʜʦ ʫʧʦʨʫ 

ʟʦʣʦʪʥʠʢʘ 27 ʜʽʣʴʥʠʢʘ ʧʦʪʦʢʫ 5 ʚ ʡʦʛʦ ʢʨʘʡʥʻ ʥʠʞʥʻ ʧʦʣʦʞʝʥʥʷ, ʪʠʤ ʩʘʤʠʤ 

ʧʝʨʝʢʨʠʚʘʶʯʠ ʢʘʥʘʣ ʚʽʜ "ʈ "ʜʦ" ɸ ", ʱʦ ʞʠʚʠʪʴ ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 33 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ 8, ʽ ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʚʘʶʯʠ ʢʘʥʘʣ ʚʽʜ" ʈ "ʜʦ" ɺ ", ʱʦ ʞʠʚʠʪʴ 

ʙʝʟʰʪʦʢʦʚʽ ʧʦʨʦʞʥʠʥʫ 34 ʛʽʜʨʦʮʠʣʽʥʜʨʘ 9. 

ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘ Y2 ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 2 ʰʪʦʢ 11 ʙʫʜʝ 

ʧʝʨʝʤʽʱʘʪʠʩʷ ʚʛʦʨʫ, ʘ ʰʪʦʢ 10 ʩʪʦʷʪʠ ʥʘ ʤʽʩʮʽ. 

ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʦʙʝʨʪʘʥʥʷ ʯʝʨʚ'ʷʢʘ 13, ʪʦʙʪʦ ʚʠʢʣʶʯʝʥʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ 

Y4, ʰʪʦʢʠ 10 ʽ 11 ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ 8 ʽ 9 ʙʫʜʫʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ ʩʠʥʭʨʦʥʥʦ ʟ 

ʬʽʢʩʦʚʘʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚʠʧʝʨʝʜʞʝʥʥʷ ʰʪʦʢʘ 11 ʱʦʜʦ ʰʪʦʢʘ 10. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʨʦʙʦʪʠ ʛʽʜʨʦʩʠʩʪʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʩʝʨʚʦʤʝʭʘʥʽʟʤʽʚ, ʘ ʩʘʤʝ ʚʠʢʣʶʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʽʜ ʥʘʩʪʨʦʡʮʽ ʛʽʜʨʦʩʠʩʪʝʤʠ, ʘ ʚʽʜʧʦʚʽʜʥʦ - ʚ ʟʫʧʠʥʮʽ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʮʷ ʛʽʜʨʦʩʠʩʪʝʤʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ. 
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ʈʠʩ.1.3 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʛʽʜʨʦʩʠʩʪʝʤʠ [5]. 
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ʈʠʩ.1.4 ï ɿʦʙʨʘʞʝʥʦ ʩʠʥʭʨʦʥʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ. 

 

 

 

ʈʠʩ.1.5 ï ɿʦʙʨʘʞʝʥʦ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ ʦʜʥʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʱʦʜʦ 

ʰʪʦʢʘ ʽʥʰʦʛʦ. 

 

 

 

ʈʠʩ.1.6 ï ɿʦʙʨʘʞʝʥʦ ʩʠʥʭʨʦʥʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʟ 

ʬʽʢʩʦʚʘʥʠʤ ʚʠʧʝʨʝʜʞʝʥʥʷʤ ʰʪʦʢʘ ʦʜʥʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʱʦʜʦ ʰʪʦʢʘ ʽʥʰʦʛʦ 

[5]. 
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1.1.2 ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

 

ʇʨʦʛʨʘʤʥʘ ʚʟʘʻʤʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʰʚʠʜʢʦʩʪʽ ʚʘʣʽʚ ʤʝʭʘʥʽʯʥʦ ʥʝ ʧʦʚôʷʟʘʥʠʭ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. 

ʉʠʥʭʨʦʥʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʜʝʢʽʣʴʢʦʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʷʢʽ ʥʝ ʧʦʚ'ʷʟʘʥʽ 

ʤʝʭʘʥʽʯʥʠʤʠ ʚʘʣʘʤʠ, ʜʦʚʦʜʠʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʭʘʥʽʟʤʽʚ 

ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. [6]  

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʜʣʷ ʤʝʭʘʥʽʟʤʽʚ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ ʽ 

ʪʦʯʥʦʩʪʽ ʨʫʭʫ ʽ ʫʧʨʘʚʣʽʥʥʷ, ʮʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽ ʰʚʠʜʢʦʜʽʶʯʦʛʦ ʇʃʂ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʨʦʣʴ ʚʝʜʫʯʦʛʦ 

ʧʨʠʩʪʨʦʶ (Master) ʽ ʚʠʜʘʻ ʥʝʦʙʭʽʜʥʽ ʟʘʚʜʘʥʥʷ (ʰʚʠʜʢʽʩʪʴ, ʤʦʤʝʥʪ, ʧʦʣʦʞʝʥʥʷ) 

ʧʽʜʣʝʛʣʠʤ ʡʦʤʫ ʧʨʠʩʪʨʦʾʚ-ʧʨʠʚʦʜʘʤ (Slave). ʊʘʢʦʞ ʧʦʜʽʙʥʽ ʟʘʚʜʘʥʥʷ ʤʦʞʣʠʚʦ 

ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʙʣʦʢʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ɺʦʥʠ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʨʽʚʥʽ. ʆʜʥʘʢ, ʽʩʥʫʶʪʴ ʦʙ'ʻʢʪʠ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʤʝʭʘʥʽʟʤʠ ʟ ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʨʫʭʫ ʽ ʤʘʶʪʴ 

ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʷʢʽ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʤʝʭʘʥʽʯʥʠʤ ʟʚ'ʷʟʢʦʤ ʟʘ 

ʢʦʰʪʘʤʠ ʚʘʣʘ, ʘʣʝ ʪʠʤ ʥʝ ʤʝʥʰʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʧʦ ʰʚʠʜʢʦʩʪʽ ʟ 

ʧʝʚʥʠʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʚʩʽʣʷʢʽ ʧʝʨʝʜʘʚʘʣʴʥʽ ʚʽʟʢʠ ʟ ʚʝʣʠʢʦʶ 

ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʢʦʣʝʩʘʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʦʙʽʡʪʠʩʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʇʃʂ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʙʣʦʢʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ 

ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʛʨʘʤʥʦʾ ʚʟʘʻʤʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʟ 

ʚʽʜʩʽʯʝʥʥʷʤ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʰʚʠʜʢʦʩʪʽ. ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʾ 

ʧʨʦʛʨʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʥʘ ʙʘʟʽ ʦʪʣʘʜʦʯʥʦʛʦ ʩʪʝʥʜʫ ʬʽʨʤʠ Siemens 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ CFC.  

ɼʦ ʩʢʣʘʜʫ ʩʪʝʥʜʫ ʚʭʦʜʷʪʴ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ: ʤʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ CU320, 

ʤʦʜʫʣʴ ʞʠʚʣʝʥʥʷ Smart, ʤʦʜʫʣʴ ʽʥʚʝʨʪʦʨʽʚ ʟʜʚʦʻʥʠʡ, 2 ʩʝʨʚʦʜʚʠʛʫʥʘ ʩʝʨʽʾ 

1FK7. 
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ʗʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʠʩʪʫʧʘʶʪʴ ʜʚʘ ʩʝʨʚʦʜʚʠʛʫʥʘ ʟ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʾʭ 

ʨʦʪʦʨʘʭ ʰʝʩʪʝʨʥʷʤʠ. ʇʘʨʘʤʝʪʨʫʚʘʥʥʷ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʚʦʜʽʚ Sinamics 

S120 ʚʠʢʦʥʘʥʦ ʚ ʧʘʢʝʪʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Starter. ɼʦʜʘʪʢʦʚʦ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʘʢʝʪʫ Starter ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʘʢʝʪ CFC 8.0 for Sinamics S120. ʋʧʨʘʚʣʽʥʥʷ 

ʩʝʨʚʦʜʚʠʛʫʥʘʤʠ ʚʝʜʝʪʴʩʷ ʚ ʙʝʟʜʘʪʯʠʢʦʚʦʤʫ ʨʝʞʠʤʽ. ʊʦʙʪʦ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ 

ʧʦ ʰʚʠʜʢʦʩʪʽ ʬʽʟʠʯʥʦ ʚʽʜʩʫʪʥʽʡ, ʧʨʦʪʝ ʚʦʥʘ ʦʨʛʘʥʽʟʦʚʘʥʘ ʚ ʨʦʟʧʦʜʽʣʴʥʽʡ 

ʩʢʨʠʥʴʮʽ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʚʠʛʫʥʽʚ, ʷʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʧʘʨʘʤʝʪʨʫʚʘʥʥʷ ʧʨʠʚʦʜʫ. ɿʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʦʨʛʘʥʽʟʦʚʘʥʘ ʚ ʮʽʡ ʤʦʜʝʣʽ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ ʩʪʨʫʤʫ ʚ ʬʘʟʘʭ ʩʪʘʪʦʨʽʚ ʜʚʠʛʫʥʽʚ. 

ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʦʱʘʜʠʪʠ ʥʘ ʜʦʨʦʛʠʭ ʜʘʪʯʠʢʘʭ ʰʚʠʜʢʦʩʪʽ ʽ ʤʦʜʫʣʷʭ 

ʧʨʠʚʦʜʫ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʧʽʜʢʣʶʯʝʥʥʷ. ʆʜʥʘʢ, ʮʝ ʥʘʢʣʘʜʘʻ ʧʝʚʥʽ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʚʦʜʫ. ʊʘʢ ʧʨʠ ʙʝʟʜʘʪʯʠʢʦʚʦʤʫ ʨʝʞʠʤʽ ʤʦʞʝ 

ʙʫʪʠ ʜʦʩʷʛʥʫʪʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ 1: 100 ʽ ʪʦʯʥʽʩʪʴ ʾʾ ʧʽʜʪʨʠʤʢʠ ʥʝ 

ʙʽʣʴʰʝ Ñ 0,5%. ʗʢʱʦ ʞ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʟʤʽʥʶʻʪʴʩʷ ʚ ʙʽʣʴʰ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ (ʜʦ 1: 10000 ʽ ʙʽʣʴʰʝ), ʻ ʚʠʤʦʛʠ ʜʦ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʧʽʜʪʨʠʤʢʠ 

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ (ʜʦ Ñ 0,02% ʧʨʠ ʯʘʩʪʦʪʘʭ ʦʙʝʨʪʘʥʥʷ ʤʝʥʰʝ 1 ɻʮ) ʘʙʦ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʚʘʣʘ, ʘ ʪʘʢʦʞ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ 

ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʥʘ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ ʦʙʝʨʪʘʥʥʷ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟ ʬʽʟʠʯʥʦʾ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʟʘ 

ʰʚʠʜʢʽʩʪʶ.  

ɿʘ ʦʩʥʦʚʫ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʩʪʨʫʢʪʫʨʘ ʚʟʘʻʤʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʧʨʠʚʦʜʽʚ 

ʟ ʚʽʜʩʽʯʝʥʥʷʤ ʟʘʚʜʘʥʥʷ ʧʦ ʜʦʩʷʛʥʝʥʥʶ ʚʠʟʥʘʯʝʥʦʾ ʧʨʦʩʘʜʢʠ ʰʚʠʜʢʦʩʪʽ, 

ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʧʝʨʝʭʨʝʩʥʠʭ ʟʚʦʨʦʪʥʠʭ ʟʚ'ʷʟʢʘʭ ʟʘ ʰʚʠʜʢʽʩʪʶ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.7. 
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ʈʠʩ.1.7 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʫʥʢʮʽʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʽ ʚʽʜʩʽʯʝʥʥʷ ʧʦ ʰʚʠʜʢʦʩʪʽ 

[6] 

 

ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʨʝʢʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʜʚʦʭ ʧʨʠʚʦʜʽʚ ʥʘ ʤʦʚʽ 

CFC ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.8-1.10. [3] ɼʘʣʽ ʦʧʠʩʘʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʜʚʦʭ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʧʨʠʚʦʜʽʚ:  

1. ʛʨʫʥʪʫʶʯʠʩʴ ʥʘ ʟʥʘʢʫ ʟʘʚʜʘʥʥʷ ʥʘ ʰʚʠʜʢʽʩʪʴ (ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ) ʙʣʦʢ 

ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʚʠʟʥʘʯʘʻ ʥʠʞʥʶ ʽ ʚʝʨʭʥʶ ʤʝʞʽ ʇ-

ʝʛʫʣʷʪʦʨʽʚ; 

2. ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʝʨʰʦʛʦ ʧʨʠʚʦʜʫ ʟʘʚʦʜʠʪʴʩʷ ʚ ʨʝʛʫʣʷʪʦʨ 

ʧʝʨʰʦʛʦ ʧʨʠʚʦʜʫ ʷʢ ʩʠʛʥʘʣ ʟʘʚʜʘʥʥʷ, ʘ ʚ ʨʝʛʫʣʷʪʦʨ ʜʨʫʛʦʛʦ ʧʨʠʚʦʜʫ ʷʢ 

ʩʠʛʥʘʣ ʦʙʫʨʝʥʥʷ;  
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ʈʠʩ.1.8 ï ɹʣʦʢ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʇ-ʨʝʛʫʣʷʪʦʨʽʚ [6] 

 

 

ʈʠʩ.1.9 ï ʇ-ʨʝʛʫʣʷʪʦʨʠ ʽ ʽʥʪʝʛʨʘʪʦʨʠ ʩʠʛʥʘʣʽʚ ʢʦʨʝʢʮʽʾ ʰʚʠʜʢʦʩʪʽ [6] 
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ʈʠʩ.1.10 ï ʂʦʥʪʨʦʣʴ ʰʚʠʜʢʦʩʪʽ ʜʣʷ ʚʽʜʩʽʯʝʥʥʷ ʧʨʠ ʦʩʽʜʘʥʥʽ [6] 

 

3. ʘʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʟ ʩʠʛʥʘʣʦʤ ʬʘʢʪʠʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʜʨʫʛʦʛʦ ʧʨʠʚʦʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʫʻʤʦ ʩʠʩʪʝʤʫ ʧʝʨʝʭʨʝʩʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʜʚʦʭ ʧʨʠʚʦʜʽʚ;  

4. ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ʟ ʢʦʞʥʦʛʦ ʇ-ʨʝʛʫʣʷʪʦʨʘ ʧʽʜʩʫʤʦʚʫʶʪʴʩʷ ʟ ʩʠʛʥʘʣʦʤ 

ʟʘʚʜʘʥʥʷ ʰʚʠʜʢʦʩʪʽ; 5. ʽʥʪʝʛʨʫʶʪʴʩʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʰʫʤʽʚ ʩʠʛʥʘʣʽʚ;  

5. ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʨʦʩʘʜʢʘ ʰʚʠʜʢʦʩʪʽ;  

6. ʷʢʱʦ ʧʨʦʩʘʜʢʘ ʚʠʱʝ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ ʟʘʚʜʘʥʥʷ ʥʘ ʰʚʠʜʢʽʩʪʴ ʩʪʘʻ 

ʨʽʚʥʠʤ ʥʫʣʶ ʽ ʜʚʠʛʫʥʠ ʟʫʧʠʥʷʶʪʴʩʷ. 

ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʧʦʢʘʟʘʥʠʡ ʥʘ ʛʨʘʬʽʢʫ ʰʚʠʜʢʦʩʪʽ ʜʚʦʭ ʜʚʠʛʫʥʽʚ 

(ʈʠʩ.  1.11), ʷʢʠʡ ʙʫʚ ʟʥʷʪʠʡ ʚʙʫʜʦʚʘʥʠʤ ʦʩʮʠʣʦʛʨʘʬʦʤ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʘ 

Siemens Starter. 
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ʈʠʩ.1.11 ï ɻʨʘʬʽʢ ʰʚʠʜʢʦʩʪʝʡ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʜʚʠʛʫʥʘ [6] 

 

ɿ ʛʨʘʬʽʢʘ ʚʠʜʥʦ, ʱʦ ʜʦ ʦʜʥʦʛʦ ʟ ʜʚʠʛʫʥʽʚ ʙʫʣʦ ʧʨʠʢʣʘʜʝʥʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ ʚʽʥ ʧʦʯʘʚ ʩʧʦʚʽʣʴʥʶʚʘʪʠʩʷ. ʇʨʦʛʨʘʤʥʠʡ ʨʝʛʫʣʷʪʦʨ 

ʩʠʥʭʨʦʥʥʦʩʪʽ ʟ ʥʝʚʝʣʠʢʠʤ ʟʘʧʽʟʥʝʥʥʷʤ ʧʦʯʘʚ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʨʫʛʦʛʦ 

ʜʚʠʛʫʥʘ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʤʽʥʽʤʫʤʫ ʰʚʠʜʢʦʩʪʽ (400 ʦʙ \ ʭʚ) 

ʦʙʠʜʚʘ ʜʚʠʛʫʥʠ ʦʪʨʠʤʘʣʠ ʟʘʚʜʘʥʥʷ ʥʘ ʦʩʪʘʥʦʚ. 

 

VLTÈ AutomationDrive FC 301 / FC302 [7] 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ VLTÈ AutomationDrive ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʥʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʽ 

ʜʚʠʛʫʥʽʚ ʥʘ ʧʦʩʪʽʡʥʠʭ ʤʘʛʥʽʪʘʭ. ʇʦʩʪʘʚʣʷʻʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʥʽʡ ʚʝʨʩʽʾ (FC 301) ʽ 

ʚʝʨʩʽʾ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (FC 302), ʚ ʷʢʽʡ ʻ 

ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. ɿʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʟʙʽʣʴʰʝʥʥʷ ʛʥʫʯʢʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʠʜʙʘʥʥʷʤ ʟʘʧʘʩʥʠʭ 
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ʯʘʩʪʠʥ ʽ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʤʠʩʣʦʚʦʾ ʤʘʰʠʥʽ ʘʙʦ ʚʠʨʦʙʥʠʯʦʾ ʣʽʥʽʾ. 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ VLT AutomationDrive ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʢʦʥʮʝʧʮʽʾ 

ʛʥʫʯʢʦʾ ʤʦʜʫʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʜʘʪʥʦʾ ʟʘʙʝʟʧʝʯʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʦ ʛʥʫʯʢʝ 

ʫʧʨʘʚʣʽʥʥʷ. ʉʪʽʡʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʟʘʙʝʟʧʝʯʫʻ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ. ʇʦʩʪʘʚʣʷʶʪʴʩʷ ʧʨʠʚʦʜʠ ʦʩʥʘʱʝʥʽ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ 

ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʠʭ ʦʧʮʽʡ ʟʘ ʧʨʠʥʮʠʧʦʤ plug-and-play (ʧʽʜʢʣʶʯʠ ʽ ʧʨʘʮʶʡ). 

ɿʨʫʯʥʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʛʨʘʬʽʯʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʣʝʛʢʽʩʪʴ 

ʥʘʩʪʨʦʡʢʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʚʦʜʫ ʧʨʠ ʟʥʠʞʝʥʥʽ ʚʠʪʨʘʪ ʥʘ ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ.  

ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚ ʢʦʨʧʫʩʘʭ ʟʽ ʩʪʫʧʝʥʝʤ ʟʘʭʠʩʪʫ ʜʦ 

IP66 (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʦʜʝʣʽ). ɯʥʪʝʛʨʦʚʘʥʽ ʜʨʦʩʝʣʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʽ ʬʽʣʴʪʨʠ 

ɺʏ-ʧʝʨʝʰʢʦʜ ʫ ʚʩʽʭ ʤʦʜʝʣʷʭ ʟʘʭʠʱʘʶʪʴ ʫʩʪʘʥʦʚʢʠ, ʟʚʦʜʷʯʠ ʜʦ ʤʽʥʽʤʫʤʫ 

ʛʘʨʤʦʥʽʡʥʽ ʩʧʦʪʚʦʨʝʥʥʷ ʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʝʨʝʰʢʦʜʠ. 

VLT AutomationDrive ʤʦʞʝ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚ ʷʢʠʭ ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚʠʩʦʢʦʪʦʯʥʦʛʦ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʊʝʧʝʨ ʤʦʞʣʠʚʦ ʢʦʥʬʽʛʫʨʘʮʽʷ ʬʫʥʢʮʽʡ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʨʫʭʫ (IMC) ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʠʚʦʜʫ. 

ʅʝ ʧʦʪʨʽʙʥʽ ʜʦʜʘʪʢʦʚʽ ʤʦʜʫʣʽ ʘʙʦ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʝʨʝʚʘʛʠ 

¶ ʄʝʥʰʝ ʧʦʪʨʝʙʠ ʚ ʦʭʦʣʦʜʞʝʥʥʽ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʙʽʣʴʰʝʥʦʛʦ 

ʪʠʧʦʨʦʟʤʽʨʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʙʝʟ ʟʥʠʞʝʥʥʷ ʥʦʤʽʥʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʜʦ 50 Á C 

¶  ɿʘʚʜʷʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʡ ʇʃʂ  

¶ ɿʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʩʪʽʡʢʦʩʪʽ ʧʨʠʚʦʜʫ ʜʦ ʟʥʦʩʫ ʜʦʩʷʛʘʻʪʴʩʷ ʥʠʟʴʢʘ 

ʚʘʨʪʽʩʪʴ ʚʦʣʦʜʽʥʥʷ 
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¶ ʊʝʨʤʽʥ ʩʣʫʞʙʠ ʝʣʝʢʪʨʦʥʽʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʪʠʣʴʥʦʛʦ ʢʘʥʘʣʫ ʦʭʦʣʦʜʞʝʥʥʷ ʜʣʷ ʢʦʨʧʫʩʽʚ ʨʦʟʤʽʨʫ D, E ʽ F  

¶ ɿʨʫʯʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʢʣʶʯʘʻʤʠʭ ʤʦʜʫʣʽʚ 

¶ ʄʦʞʣʠʚʽʩʪʴ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʷʚʥʦʩʪʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʢʦʥʪʨʦʣʝʨʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʚʩʽʡ ʣʽʥʽʡʮʽ 

ʧʨʦʜʫʢʮʽʽ 

¶ ʊʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʦʚʽʜʚʦʜʦʤ, ʙʝʟʧʝʯʥʠʭ 

ʦʩʪʘʥʦʚ ʽ ʬʫʥʢʮʽʷ Safe Torque Off, ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ ʽ ʝʢʦʥʦʤʽʯʥʽʩʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

 

ʇʝʨʝʪʚʦʨʫʚʘʯ ʯʘʩʪʦʪʠ VACON NX ʜʣʷ ʧʨʠʚʦʜʽʚ ʢʦʥʚʝʝʨʽʚ [8] 

1. ʂʦʥʚʝʻʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʦʢʨʝʤʘ, ʚ 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʘ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚ ʤʝʙʣʝʚʽʡ, ʭʽʤʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʧʦʙʫʪʦʚʘ ʭʽʤʽʷ, ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʽ ʪ.ʧ.), ʚ ʩʢʣʷʥʽʡ, 

ʧʠʚʦʚʘʨʥʽʡ, ʪʝʢʩʪʠʣʴʥʦʾ, ʜʨʫʢʦʚʘʥʦʾ, ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘʬʪʦʭʽʤʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʥʘ ʚʫʛʽʣʴʥʠʭ ʢʘʨ'ʻʨʘʭ, ʚ 

ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʛʘʣʫʟʷʭ. 

ʋʩʪʘʥʦʚʢʘ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʥʘ ʢʦʥʚʝʻʨʠ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʠʡ ʨʷʜ 

ʧʝʨʝʚʘʛ. 

 2. ʇʝʨʝʚʘʛʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʻ ʫʩʪʘʥʦʚʢʦʶ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʥʘ 

ʜʚʠʛʫʥʠ ʢʦʥʚʝʻʨʽʚ 

ü ʇʽʜʚʠʱʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʧʨʦʮʝʩʫ 

 ʊʘʤ, ʜʝ ʥʝʦʙʭʽʜʥʦ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʪʦʪʥʦ-

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ ʧʦʩʪʽʡʥʦʾ ʧʦʛʦʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʚʝʻʨʘ, ʘʙʦ ʧʦʩʪʽʡʥʫ ʰʚʠʜʢʽʩʪʴ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʚʝʻʨʦʤ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʩʠʩʪʝʤʫ ɸʉʋʇ. 
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ʇʝʨʝʪʚʦʨʶʚʘʯʽ Vacon nx  ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʚ'ʷʟʢʫ ʟ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʧʦ Fieldbus, ʘʥʘʣʦʛʦʚʠʤ ʽ ʮʠʬʨʦʚʠʤ ʚʭʦʜʘʤ, ʧʨʦʪʦʢʦʣʫ RS232. 

ü ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʅʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ʽ ʛʽʨʥʠʯʦ-

ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ ʧʨʘʮʶʻ ʟʽ ʟʤʽʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʟʤʽʥʠ ʷʢʦʾ 

ʜʦʩʠʪʴ ʚʘʞʢʦ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʯʝʨʝʟ ʚʠʧʘʜʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʘʥʪʘʞʦʧʦʪʦʢʫ. ʇʨʠ 

ʮʴʦʤʫ, ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʘʙʦ ʙʣʠʟʴʢʦʤʫ ʜʦ ʥʴʦʛʦ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

20-40% ʚʽʜ ʯʘʩʫ ʨʦʙʦʪʠ ʢʦʥʚʝʻʨʘ. ʉʧʦʞʠʚʘʥʘ ʢʦʥʚʝʻʨʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʦ 15% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʩʧʦʞʠʚʘʥʦʾ ʝʥʝʨʛʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʯʘʩʪʦʪʥʦʨʝʛʫʣʴʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʢʦʥʚʝʻʨʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʪʨʽʯʢʠ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʫ ʝʢʦʥʦʤʽʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʟʤʽʥʥʦʤʫ ʛʨʫʟʦʧʦʪʦʢʝ, ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʘʥʪʘʞʦʧʦʪʦʢʫ.  

ü ɺʠʩʦʢʠʡ ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ. ʋ ʨʘʟʽ 

ʘʚʘʨʽʡʥʦʾ ʟʫʧʠʥʢʠ ʩʪʨʽʯʢʘ ʢʦʥʚʝʻʨʘ ʤʦʞʝ ʥʝ ʨʦʟʚʘʥʪʘʞʫʚʘʪʠʩʷ - ʚʠʩʦʢʠʡ 

ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ ʜʦʟʚʦʣʷʻ ʟʘʧʫʩʪʠʪʠ ʥʘʚʽʪʴ ʧʦʚʥʽʩʪʶ ʟʘʚʘʥʪʘʞʝʥʠʡ ʢʦʥʚʝʻʨ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ, ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʥʦʤʽʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʥʘ ʥʫʣʴʦʚʽʡ 

ʰʚʠʜʢʦʩʪʽ. ʇʝʨʝʪʚʦʨʶʚʘʯʽ Vacon NX ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʤʝʥʪ ʜʦ 200% ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ü ʄʝʥʰʝ ʟʥʦʰʫʻʪʴʩʷ ʚʧʣʠʚ ʥʘ ʤʝʭʘʥʽʯʥʽ ʯʘʩʪʠʥʠ ʽ ʢʦʤʫʪʘʮʽʡʥʫ ʘʧʘʨʘʪʫʨʫ 

ʧʽʜ ʯʘʩ ʧʫʩʢʫ 

  ʇʣʘʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʨʠ ʧʫʩʢʫ ʟʘʭʠʱʘʻ ʤʝʭʘʥʽʯʥʽ ʯʘʩʪʠʥʠ 

ʢʦʥʚʝʻʨʘ ʚʽʜ ʟʥʦʩʫ, ʧʨʦʜʦʚʞʫʶʯʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. ʇʣʘʚʥʠʡ ʧʫʩʢ ʪʘʢʦʞ 

ʩʧʨʠʷʪʣʠʚʠʡ ʜʣʷ ʩʠʣʦʚʦʛʦ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ. 

ü ɿʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʦʥʚʝʻʨʘ 

ʋʩʪʘʥʦʚʢʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʜʦʟʚʦʣʷʻ ʢʦʥʚʝʻʨʫ ʧʨʘʮʶʚʘʪʠ ʥʘ 

ʰʚʠʜʢʦʩʪʷʭ ʚʠʱʝ ʥʦʤʽʥʘʣʴʥʦʾ, ʷʢʱʦ ʮʴʦʛʦ ʚʠʤʘʛʘʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ.  

ü ɺʠʨʽʚʥʶʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʚʠʛʫʥʘʭ, ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʚʘʣʽʚ  
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ʋ ʨʘʟʽ, ʷʢʱʦ ʢʦʥʚʝʻʨ ʥʘʚʦʜʠʪʴʩʷ ʜʚʦʤʘ ʘʙʦ ʙʽʣʴʰʝ ʜʚʠʛʫʥʘʤʠ, ʘʢʪʫʘʣʴʥʘ 

ʟʘʜʘʯʘ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʜʚʠʛʫʥʘʤʠ ʘʙʦ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʾʭ ʚʘʣʽʚ. ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ Vacon NX ʤʘʶʪʴ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʮʽ ʬʫʥʢʮʽʾ.  

ü ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʜʚʠʛʫʥʽʚ 

ʇʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʥʚʝʻʨʘ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʥʘ 

ʽʩʥʫʶʯʽ ʜʚʠʛʫʥʠ (ʟ ʽʩʥʫʶʯʠʤʠ ʨʝʜʫʢʪʦʨʦʤ). ʊʠʤ ʩʘʤʠʤ, ʚʠʪʨʘʪʠ ʥʘ 

ʤʦʜʝʨʥʽʟʘʮʽʶ - ʤʽʥʽʤʘʣʴʥʽ. 

3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʦʞʣʠʚʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʢʦʥʚʝʻʨʘ 

ʂʣʘʩʠʬʽʢʘʮʽʶ ʨʽʰʝʥʴ ʤʦʞʥʘ ʜʘʪʠ ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʠʭ ʢʨʠʪʝʨʽʾʚ: 

¶ ʩʪʨʫʢʪʫʨʘ ʧʨʠʚʦʜʫ ʢʦʥʚʝʻʨʘ (ʛʨʫʧʠ ʢʦʥʚʝʻʨʽʚ), 

¶ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ: ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʚʘʣʽʚ, 

ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʢʦʥʚʝʻʨʽʚ, ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ.  

¶ ʄʘʢʨʦʧʨʦʛʨʘʤʠ çEasy Syncronizationè ( çʇʨʦʩʪʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷè) 

¶ ʄʘʢʨʦʧʨʦʛʨʘʤʠ ʻ ʨʦʟʰʠʨʝʥʦʶ ʚʝʨʩʽʻʶ ʉʪʘʥʜʘʨʪʥʦʾ ʤʘʢʨʦʧʨʦʛʨʘʤʠ, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʨʫʭʫ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʢʦʥʚʝʻʨʽʚ (ʈʠʩ. 1.12, 1.13, 

1.14). 

ɼʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ: 

½ ʇʨʦʛʨʘʤʦʚʘʥʘ ʣʦʛʽʢʘ ʧʫʩʢʫ / ʟʫʧʠʥʢʠ ʽ ʨʝʚʝʨʩʫ 

½ ʄʘʩʰʪʘʙʫʚʘʥʥʷ ʫʩʪʘʚʢʠ  

½ ɺʽʜʩʪʝʞʝʥʥʷ ʦʜʥʦʛʦ ʤʝʞʽ ʯʘʩʪʦʪʠ ɹ-ʦʙʨʘʟʥʽ ʢʨʠʚʽ ʨʦʟʛʦʥʫ 

½ ʇʨʦʛʨʘʤʦʚʘʥʽ ʬʫʥʢʮʽʾ ʧʫʩʢʫ ʽ ʟʫʧʠʥʢʠ 

½ ɻʘʣʴʤʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ ʧʨʠ ʟʫʧʠʥʮʽ  

½ ʆʜʠʥ ʜʽʘʧʘʟʦʥ ʟʘʙʦʨʦʥʝʥʠʭ ʯʘʩʪʦʪ  

½ ɸʚʪʦʟʘʧʫʩʢ 

½ ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʟʘʭʠʩʪ ʜʚʠʛʫʥʘ ʽ ʟʘʭʠʩʪ ʚʽʜ ʟʘʢʣʠʥʶʚʘʥʥʷ. 
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ʈʠʩ. 1.12 ï ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʜʚʦʭ ʢʦʥʚʝʻʨʽʚ [9] 

 

 

 

ʈʠʩ. 1.13ï ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʧʦʣʦʪʥʘ ʢʦʥʚʝʻʨʽʚ [9] 
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ʈʠʩ. 1.14ï ɽʣʝʢʪʨʠʯʥʘ ʨʝʜʫʢʮʽʷ: ʩʪʨʽʯʢʠ ʢʦʥʚʝʻʨʽʚ ʨʫʭʘʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ 

ʰʚʠʜʢʦʩʪʷʤʠ, ʩʧʚ̔ʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʩʪʽʡʥʦ [9] 

 

ʄʘʢʨʦʧʨʦʛʨʘʤʠ çShaft Synchronizationè ( çʉʠʥʭʨʦʥʽʟʘʮʽʷ ɺʘʣʦʚè) 

ʄʘʢʨʦʧʨʦʛʨʘʤʠ çShaft Synchronizationè ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʫʪʦʚʝ 

ʧʦʣʦʞʝʥʥʷ ʚʘʣʘ ʚʝʜʝʥʦʛʦ ʧʨʠʚʦʜʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʫʪʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ ʚʘʣʘ 

ʚʝʜʫʯʦʛʦ ʧʨʠʚʦʜʫ. ɺʘʣ ʚʽʜʦʤʦʛʦ ʧʨʠʚʦʜʫ ʦʙʝʨʪʘʻʪʴʩʷ ʩʠʥʭʨʦʥʥʦ ʟ ʚʘʣʦʤ 

ʚʝʜʫʯʦʛʦ ʘʙʦ ʤʘʻ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ, ʧʨʦʧʦʨʮʽʡʥʫ ʰʚʠʜʢʦʩʪʽ ʚʝʜʫʯʦʛʦ [9].  

ɼʘʥʘ ʤʘʢʨʦʧʨʦʛʨʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʤʝʭʘʥʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ 

ʤʽʞ ʚʘʣʘʤʠ ʢʦʥʚʝʻʨʽʚ. 

ɼʣʷ ʨʦʙʦʪʠ ʧʨʠʚʦʜʫ ʧʦʪʨʽʙʥʦ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʚʽʜ ʝʥʢʦʜʝʨʘ ʘʙʦ ʨʝʟʦʣʴʚʝʨʘ 

(ʉʂʆʊ). 

ʬʫʥʢʮʽʾ 

½ ʢʫʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʚʘʣʘ ʚʝʜʫʯʦʛʦ ʧʨʠʚʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʥʢʦʜʝʨʘ, 

½ ʢʫʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʚʘʣʘ ʚʝʜʝʥʦʛʦ ʧʨʠʚʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʝʥʢʦʜʝʨʘ ʘʙʦ ʨʝʟʦʣʴʚʝʨʘ, 

½ ʨʝʛʫʣʴʦʚʘʥʝ ʧʝʨʝʜʘʚʘʣʴʥʝ ʯʠʩʣʦ (ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʰʚʠʜʢʦʩʪʷʤʠ 

ʚʝʜʫʯʦʛʦ ʽ ʚʝʜʝʥʦʛʦ ʧʨʠʚʦʜʫ), 
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½ ʧʽʜʩʪʨʦʶʚʘʥʥʷ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʙʝʟ ʟʫʧʠʥʢʠ 

ʧʨʠʚʦʜʽʚ, 

½ ʫʧʨʘʚʣʽʥʥʷ ʟʘ Fieldbus ʘʙʦ ʧʦ ʜʠʩʢʨʝʪʥʠʤ ʽ.ʟʘʣʦʛʦʚʠʤ ʚʭʦʜʽʚ. 

ʊʠʧʦʚʘ ʘʧʘʨʘʪʥʘ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.15. ɼʝʪʘʣʽ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʤʘʢʨʦʧʨʦʛʨʘʤʠ. 

 

 

 

ʈʠʩ.1.15ï ɸʧʘʨʘʪʥʘ ʨʝʘʣʽʟʘʮʽʷ 2-ʨʫʭʦʚʦʛʦ ʧʨʠʚʦʜʫ ʢʦʥʚʝʻʨʘ (ʪʠʧʦʚʘ 

ʢʦʤʧʣʝʢʪʘʮʽʷ) [9] 

 

1.2 ʆʩʦʙʣʠʚʦʩʪʽ (ʧʨʠʥʮʠʧʠ) ʤʦʜʫʣʴʥʦʾ ʙʫʜʦʚʠ ʚʠʨʦʙʥʠʯʠʭ ʣʘʥʦʢ  

 

ʄʦʜʫʣʴʥʠʡ ʧʨʠʥʮʠʧ 

ʂʦʞʥʠʡ ʚʘʨʽʘʥʪ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ (ʨʝʘʣʽʟʘʮʽʾ) ʫ ʚʽʜʧʦʚʽʜʥʽʡ 

ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʤʦʞʝ ʙʫʪʠ ʧʨʦʽʣʶʩʪʨʦʚʘʥʠʡ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʨʦʙʦʯʦʛʦ 
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ʧʨʦʩʪʦʨʫ, ʷʢʠʡ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ ʚʠʨʦʙʥʠʯʠʤʠ ʣʘʥʢʘʤʠ. ʋ ʤʝʞʘʭ ʮʴʦʛʦ 

ʧʨʦʩʪʦʨʫ ʨʫʢʘ ʨʦʙʦʪʘ ʤʦʞʝ ʚʠʚʝʩʪʠ ɿʇ ʫ ʙʫʜʴ-ʷʢʫ ʪʦʯʢʫ. ɺʠʥʠʢʘʶʯʽ ʪʘʤ 

ʦʙʤʝʞʝʥʥʷ ʢʫʪʦʚʠʭ ʽ ʣʽʥʽʡʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʧʘʨʘʭ, ʟʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʄʉ, ʩʧʨʠʯʠʥʶʶʪʴ ʟʘʙʦʨʦʥʝʥʽ ʟʦʥʠ, ʚ ʷʢʽ ʨʦʙʦʯʽ 

ʦʨʛʘʥʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʚʝʜʝʥʽ. 

ʇʘʨʘʤʝʪʨʠ ʄʉ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙ'ʻʤ ʽ ʢʦʥʬʽʛʫʨʘʮʽʶ ʨʦʙʦʯʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʟʛʦʜʞʝʥʥʷ ʢʽʥʝʤʘʪʠʢʠ 

ʨʦʙʦʪʘ ʽʟ ʟʘʜʘʯʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʡ ʦʨʛʘʥʽʟʘʮʽʻʶ ʧʽʜʛʦʪʦʚʢʠ ʅʉ. 

ʆʩʢʽʣʴʢʠ ʨʦʙʦʪ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ (ʩʠʩʪʝʤʫ) ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʘʙʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʜʫʣʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʩʪʦʨʫ, ʱʦ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ 

ʨʦʙʦʪʦʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʦʤ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʜʫʣʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ 

ʩʪʨʫʢʪʫʨʫ ʇʈ. 

ʇʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʤʦʜʫʣʝʤ ʨʦʟʫʤʽʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʥʝʟʘʣʝʞʥʫ ʦʜʠʥʠʮʶ, ʷʢʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʪʘ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʟ ʽʥʰʠʤʠ ʤʦʜʫʣʷʤʠ. ʂʦʞʥʠʡ 

ʤʦʜʫʣʴ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʟʘʢʽʥʯʝʥʠʡ ʤʘʰʠʥʥʠʡ ʘʛʨʝʛʘʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʷʢ 

ʟʚʠʯʘʡʥʽ ʧʨʠʚʦʜʥʽ ʧʨʠʩʪʨʦʾ ʽ ʤʝʭʘʥʽʟʤʠ, ʪʘʢ ʽ ʝʥʝʨʛʝʪʠʯʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʢʦʤʫʥʽʢʘʮʽʾ. ʄʦʜʫʣʴ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʩʪʫʧʝʥʽʚ ʨʫʭʦʤʦʩʪʽ 

ʨʦʙʦʪʘ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʦʜʫʣʽʚ ʄʉ ʤʦʞʫʪʴ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʪʘʢʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ: ʤʦʙʽʣʴʥʽʩʪʶ (ʩʪʘʮʽʦʥʘʨʥʽ, 

ʧʝʨʝʩʫʚʥʽ), ʪʠʧʦʤ ʽ ʢʦʥʩʪʨʫʢʮʽʻʶ ʦʧʦʨʥʦʾ ʩʠʩʪʝʤʠ (ʧʦʨʪʘʣʴʥʽ, ʧʽʜʣʦʛʦʚʽ, 

ʨʝʡʢʦʚʽ), ʢʽʣʴʢʽʩʪʶ ʨʫʢ (ʦʜʥʦ-, ʜʚʦ-, ʙʘʛʘʪʦʨʫʢʦʚʽ), ʯʠʩʣʦʤ ʩʪʫʧʝʥʽʚ ʨʫʭʦʤʦʩʪʽ 

ʢʠʩʪʽ ʨʫʢʠ, ʢʽʣʴʢʽʩʪʶ ɿʇ ʪʦʱʦ. 

ɸʥʘʣʽʟ ʤʦʞʣʠʚʠʭ ʢʦʤʧʦʥʦʚʦʢ ʇʈ ʜʘʻ ʟʤʦʛʫ ʦʙʛʨʫʥʪʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʫ 

ʩʪʨʫʢʪʫʨʫ ʄʉ ʨʦʙʦʪʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʤʦʜʫʣʽʚ): 

ʦʩʥʦʚʠ; ʢʦʣʦʥʠ (ʩʪʦʷʢʘ), ʱʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʦʩʥʦʚʠ; ʨʫʢʠ (ʨʫʢ), ʷʢʘ 

ʢʨʽʧʠʪʴʩʷ ʜʦ ʢʦʣʦʥʠ; ʢʠʩʪʽ, ʱʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʨʫʢʠ; ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ (ʤʦʜʫʣʽʚ), ʷʢʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʢʠʩʪʽ; ɿʇ (ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʇʈ), ʷʢʠʡ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. ɼʣʷ 
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ʧʝʨʝʩʫʚʥʠʭ ʇʈ ʜʦʜʘʶʪʴʩʷ ʪʘʢʽ ʤʦʜʫʣʽ: ʥʘʧʨʷʤʥʽ ʡ ʚʽʟʦʢ (ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʜʣʷ 

ʧʽʜʣʦʛʦʚʦʛʦ ʯʠ ʧʦʨʪʘʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ). ʇʨʠ ʮʴʦʤʫ ʚʠʤʦʛʘ ʰʚʠʜʢʦʛʦ 

ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ (ʧʝʨʝʢʦʤʧʦʧʦʚʢʥ) ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ 

ʫʥʽʬʽʢʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʧʨʷʞʝʥʥʷ ʫ ʟ'ʻʜʥʘʥʥʽ "ʨʫʢʘ - ʢʠʩʪʴ - ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʤʝʭʘʥʽʟʤ - ɿʇ (ʨʦʙʦʯʠʡ ʦʨʛʘʥ)" ʜʦ ʟʤʽʥʠ ʷʢ ʤʦʜʫʣʷ, ʪʘʢ ʽ ʩʪʨʫʢʪʫʨʠ 

ʚʠʢʣʶʯʝʥʥʷʤ ʟ ʮʴʦʛʦ ʣʘʥʮʶʞʢʘ ʟ'ʻʜʥʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʠʭ ʥʝ 

ʧʦʪʨʝʙʫʻ ʢʦʥʢʨʝʪʥʘ ʚʠʨʦʙʥʠʯʘ ʩʠʪʫʘʮʽʷ. 

ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ ʤʦʜʫʣʽʚ ʪʘ ʤʽʞʤʦʜʫʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ (ʘ ʪʘʢʦʞ ʡʦʛʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʽ, ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ, 

ʤʦʜʠʬʽʢʘʮʽʷ) ʽʩʪʦʪʥʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ, ʷʢʱʦ ʨʦʟʨʦʙʥʠʢ ʅɽ ʜʦʪʨʠʤʫʻʪʴʩʷ ʟ 

ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʜʝʷʢʠʭ ʜʠʩʮʠʧʣʽʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ 

ʯʽʪʢʦ ʚʠʜʽʣʠʪʠ ʧʦʪʨʽʙʥʽ ʧʽʜʮʽʣʽ ʽ ʧʨʦʩʪʝʞʫʚʘʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʥʠʤʠ. ʊʘʢʦʶ 

ʜʠʩʮʠʧʣʽʥʦʶ, ʱʦ ʦʪʨʠʤʘʣʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ, ʻ ʤʝʪʦʜ 

çʇʦʢʨʦʢʦʚʘ ʨʦʟʨʦʙʢʘè. ʉʫʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʘʣʛʦʨʠʪʤ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ "ʧʦ ʢʨʦʢʘʭ" (ʷʢ ʧʨʘʚʠʣʦ, çʟʚʝʨʭʫ ʚʥʠʟè), ʧʦʯʠʥʘʶʯʠ ʟ ʡʦʛʦ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʟʘʚʜʘʥʥʷ. ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʧʨʠʡʤʘʻʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʾ 

ʜʝʪʘʣʽʟʘʮʽʾ (ʫʪʦʯʥʝʥʥʷ) ʢʝʨʫʶʯʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʘʣʛʦʨʠʪʤʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʩʝ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʘʣʛʦʨʠʪʤʫ, ʱʦ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʦʩʪʘʪʦʯʥʦʾ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ. 

ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʨʦʟʙʠʪʠ ʘʣʛʦʨʠʪʤ ʥʘ ʯʘʩʪʠʥʠ (ʤʦʜʫʣʽ), ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʚʠʨʽʰʫʻ ʩʘʤʦʩʪʽʡʥʫ (ʷʢ ʧʨʘʚʠʣʦ, ʥʝʚʝʣʠʢʫ) ʧʽʜʟʘʜʘʯʫ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʦʩʝʨʝʜʠʪʠ ʟʫʩʠʣʣʷ ʥʘ ʚʠʨʽʰʝʥʥʽ ʧʽʜʟʘʜʘʯʽ, ʨʝʘʣʽʟʦʚʘʥʦʾ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ 

ʧʨʦʮʝʜʫʨʠ ʘʙʦ ʬʫʥʢʮʽʾ. ɿʚ'ʷʟʢʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʤʽʞ ʤʦʜʫʣʷʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʟʚʝʨʥʝʥʴ ʜʦ ʥʠʭ (ʚʠʢʣʠʢʽʚ), ʘ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʦʜʥʦʛʦ ʤʦʜʫʣʷ ʜʦ ʜʨʫʛʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ ʽ ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʥʽ. 
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1.3 ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʜʘʢʪʠʯʥʠʭ ʩʪʝʥʜʽʚ  

 

ʉʢʣʘʜʘʣʴʥʘ ʩʪʘʥʮʽʷ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʩʦʢʠʤ ʩʫʯʘʩʥʠʤ ʩʪʘʥʜʘʨʪʘʤ 

ʷʢʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ɰʾ ʨʦʟʤʽʨʠ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʪʠʧʦʚʠʭ 

ʨʦʟʤʽʨʽʚ ʘʥʘʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʾʭ ʚʟʘʻʤʦ ʟʘʤʽʥʶʚʘʥʥʷ. ɼʣʷ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʪʘ ʨʝʩʫʨʩʽʚ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʩʪʘʥʮʽʾ ʜʦ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ, 

ʚʦʥʘ ʧʦʚʠʥʥʘ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʪʘʢʦʤʫ ʩʘʤʦʤʫ ʪʠʩʢʫ ʷʢ ʽ ʚʩʷ ʘʥʘʣʦʛʽʯʥʘ 

ʥʘʚʯʘʣʴʥʘ ʧʥʝʚʤʦʝʣʝʢʪʨʠʯʥʘ ʘʧʘʨʘʪʫʨʘ, ʘ ʩʘʤʝ ʰʽʩʪʴ ʙʘʨ. ɿʘ ʪʘʢʦʛʦ ʪʠʩʢʫ 

ʧʥʝʚʤʦʮʠʣʽʥʜʨʠ ʪʘ ʧʥʝʚʤʦʜʚʠʛʫʥʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʦʨʤʘʣʴʥʠʡ ʨʝʞʠʤ 

ʨʦʙʦʪʠ. ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʨʠʪʝʨʽʾʚ ʩʪʘʥʮʽʾ ʻ, ʙʝʟʫʤʦʚʥʦ, ʩʭʦʞʽʩʪʴ ʟ 

ʚʝʣʠʢʠʤʠ ʧʨʦʤʠʩʣʦʚʠʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘ ʣʽʥʽʷʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʜʣʷ ʷʢ ʥʘʡʪʦʯʥʽʰʦʾ ʩʠʤʫʣʷʮʽʾ ʧʝʚʥʦʾ ʣʘʥʢʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʤʫ ʨʽʚʥʽ ʧʽʜʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʽʚ ʟ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʱʦ ʻ 

ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʥʘ ʮʽʡ ʩʪʘʥʮʽʾ. 

 ʇʨʠʢʣʘʜʦʤ ʜʝʢʽʣʴʢʦʭ ʩʪʘʥʮʽʡ ʢʦʤʧʘʥʽʾ FESTO, ʘ  ʩʘʤʝ ʩʪʘʥʮʽʡ  PicAlfa 

(ʨʠʩ. 1.16).  [10] ʆʙʠʜʚʽ ʩʪʘʥʮʽʾ ʤʘʶʪʴ ʩʭʦʞʠʡ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ. 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʫ ʜʞʝʨʝʣʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʪʘʥʮʽʾ PickAlfa : çʇʥʝʚʤʘʪʠʯʥʘ 

ʩʪʘʥʮʽʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʦʩʥʘʱʝʥʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʚʦʚʽʩʥʠʡ 

ʤʘʥʽʧʫʣʷʪʦʨʦʤ. ɺʩʪʫʧʥʠʢʠ ʥʘ ʧʨʠʡʤʘʯ ʟʘʛʦʪʦʚʢʠ ʚʠʷʚʣʷʶʪʴʩʷ ʜʠʬʫʟʽʡʥʠʤ 

ʦʧʪʠʯʥʠʤ ʜʘʪʯʠʢʦʤ. ʋ ʮʴʦʤʫ ʤʽʩʮʽ ʤʘʥʽʧʫʣʷʪʦʨ ʟʘʭʦʧʣʶʻ ʟʘʛʦʪʦʚʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ. ɺ ʟʘʭʦʧʣʝʥʥʷ ʚʙʫʜʦʚʘʥʠʡ ʦʧʪʠʯʥʠʡ 

ʜʘʪʯʠʢ. ɼʘʪʯʠʢ ʨʦʟʨʽʟʥʷʻ çʯʦʨʥʽè ʽ çʥʝ ʯʦʨʥʽè ʟʘʛʦʪʦʚʢʠ. ɿʛʽʜʥʦ ʟ ʮʠʤ 

ʢʨʠʪʝʨʽʻʤ ʟʘʛʦʪʦʚʢʠ ʤʦʞʫʪʴ ʫʢʣʘʜʘʪʠʩʷ ʥʘ ʨʽʟʥʽ ʩʢʘʪʠ. ʗʢʱʦ ʩʪʘʥʮʽʷ 

ʢʦʤʙʽʥʫʻʪʴʩʷ ʟ ʽʥʰʠʤʠ ʩʪʘʥʮʽʷʤʠ, ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʢʨʠʪʝʨʽʾ ʚʽʜʩʦʨʪʦʚʫʚʘʥʥʷ. 

ɿʘʛʦʪʦʚʢʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʫʢʣʘʜʘʪʠʩʷ ʥʘ ʧʦʜʘʣʴʰʫ ʩʪʘʥʮʽʶ. è [10], ʚʘʥʪʘʞ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ ʟʘʭʚʘʪʫ ʟ ʦʜʥʦʛʦ ʤʽʩʮʷ ʥʘ ʽʥʰʝ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʚʘʥʪʘʞʫ. 
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ʈʠʩ. 1.16ï ʉʪʘʥʮʽʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʧʥʝʚʤʘʪʠʯʥʘ, PicAlfa 

1ïʙʣʦʢ ʧʽʜʛʦʪʦʚʢʠ ʧʦʚʽʪʨʷ; 2ïʤʝʭʘʥʽʯʥʠʡ ʩʭʚʘʪ; 3ïʙʣʦʢ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʨʝʜʝ; 4ïʧʥʝʚʤʦʦʩʪʨʽʚ; 5ïʧʘʥʝʣʴ ʢʝʨʫʚʘʥʥʷ; 6ï ʙʘʰʥʷ ʧʝʨʝʤʽʱʝʥʥʷ; 7ïʤʽʩʮʝ 

ʩʢʠʜʘʥʥʷ ʜʝʪʘʣʝʡ [10]. 

 

ʊʘʢʽ ʫʤʦʚʠ ʻ ʜʦʩʪʘʪʥʴʦ ʣʝʛʢʠʤʠ ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʘʥʮʽʾ ʪʘ 

ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʩʝʨʡʦʟʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

 ʉʪʘʥʮʽʷ ʢʦʤʧʘʥʽʾ FESTO Pick&Place (ʨʠʩ.17). ʉʫʜʷʯʠ ʧʦ ʦʧʠʩʫ ʚ ʜʞʝʨʝʣʽ 

: çʉʪʘʥʮʽʷ ʧʝʨʝʢʣʘʜʢʠ (Pick & Place) ʦʩʥʘʱʝʥʘ ʜʚʦʚʽʩʥʠʡ ʤʦʜʫʣʝʤ ʧʝʨʝʢʣʘʜʢʠ. 

ʂʦʨʧʫʩʠ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʪʨʽʯʢʦʚʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʽ, ʚʠʷʚʣʷʶʪʴʩʷ 

ʜʠʬʫʟʽʡʥʠʤ ʦʧʪʠʯʥʠʤ ʜʘʪʯʠʢʦʤ. ʉʪʨʽʯʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ ʪʨʘʥʩʧʦʨʪʫʻ 

ʟʘʛʦʪʦʚʢʫ ʥʘ ʧʥʝʚʤʘʪʠʯʥʠʡ ʩʝʧʘʨʘʪʦʨ ʟʘʛʦʪʦʚʦʢ, ʜʝ ʚʦʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʜʨʫʛʠʤ 

ʜʠʬʫʟʽʡʥʠʤ ʦʧʪʠʯʥʠʤ ʜʘʪʯʠʢʦʤ. ʄʦʜʫʣʴ ʧʝʨʝʢʣʘʜʢʠ (Pick & Place) ʟʘʭʦʧʣʶʻ 

ʚʩʪʘʚʢʫ ʟʽ ʩʢʘʪʘ ʽ ʚʢʣʘʜʘʻ ʾʭ ʥʘ ʢʦʨʧʫʩ ʟʘʛʦʪʦʚʢʠ. ɿʘʛʦʪʽʚʣʷ ʚ ʟʙʦʨʽ (ʢʦʨʧʫʩ ʟʽ 

ʚʩʪʘʚʢʦʶ) ʚʠʜʘʻʪʴʩʷ ʩʝʧʘʨʘʪʦʨʦʤ ʟʘʛʦʪʦʚʦʢ ʽ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʢʽʥʮʷ 

ʩʪʨʽʯʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. ʉʚʽʪʣʦʚʠʡ ʙʘʨ'ʻʨ ʨʦʟʧʽʟʥʘʻ ʟʘʛʦʪʦʚʢʫ ʚ ʢʽʥʮʽ 
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ʩʪʨʽʯʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. è [10], ʩʪʘʥʮʽʷ ʩʭʦʞʘ ʟʘ ʚʠʢʦʥʫʶʯʠʤʠ ʦʧʝʨʘʮʽʷʤʠ 

ʦʜʥʘʢ ʤʘʻ ʫ ʩʢʣʘʜʽ ʢʦʥʚʝʻʨ ʥʘ ʚʘʢʫʫʤʥʫ ʧʨʠʩʦʩʢʫ ʫ ʷʢʦʩʪʽ ʟʘʭʚʘʪʫ.  

  

 

ʈʠʩ. 1.17ï ʉʪʘʥʮʽʷ ʧʝʨʝʢʣʘʜʢʠ, Pick&Place 

1ïʙʣʦʢ ʧʽʜʛʦʪʦʚʢʠ ʧʦʚʽʪʨʷ; 2ïʙʘʰʥʷ; 3ïʧʨʠʩʦʩʢʘ; 4ïʢʦʥʚʝʻʨ; 5ï

ʧʥʝʚʤʦʦʩʪʨʽʚ; 6ïʙʣʦʢ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʨʝʣʝ; 7ïʧʨʠʚʽʜ ʧʦʜʘʯʽ ʟʘʛʦʪʦʚʦʢ; 8ï

ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ [10] 

 

ʅʘʚʯʘʣʴʥʠʡ ʩʪʝʥʜ DID-MECH ʢʦʤʧʘʥʽʾ COMOZZI 

ɺʠʚʯʝʥʥʷ ʤʝʭʘʪʨʦʥʽʢʠ, ʾʾ ʧʨʠʥʮʠʧʽʚ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʘʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, ʾʭ ʤʝʭʘʥʽʯʥʠʭ, ʝʣʝʢʪʨʠʯʥʠʭ, ʝʣʝʢʪʨʦʥʥʠʭ ʽ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʯʘʩʪʠʥ ʚ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ [11]. 
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ʈʠʩ. 1.18ï ʉʪʝʥʜ DIDïMECH [11] 

1 ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʟ ʢʦʥʪʨʦʣʝʨʦʤ; 

2 ʩʪʘʥʮʽʷ ʚʠʜʘʯʽ ʟʘʛʦʪʦʚʦʢ; 

3 ʩʪʘʥʮʽʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʽʜʙʨʘʢʫʚʘʥʥʷ; 

4 ʩʪʘʥʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ; 

5 ʩʪʘʥʮʽʷ ʧʝʨʝʥʝʩʝʥʥʷ; 

6 ʩʪʘʥʮʽʷ ʩʦʨʪʫʚʘʥʥʷ. 

 

ɺʩʽ ʝʣʝʤʝʥʪʠ ʟʤʦʥʪʦʚʘʥʽ ʥʘ ʧʨʦʬʽʣʴʥʠʭ ʧʣʠʪʘʭ ʥʘʩʪʽʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʣʝʛʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʽ, ʜʦ ʟʘʩʦʙʽʚ ʽʥʜʠʢʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʠʛʥʘʣʽʚ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʢʨʦʢʦʚʦʾ ʥʘʣʘʛʦʜʞʝʥʥʷ ʽ ʰʪʫʯʥʦʛʦ ʚʥʝʩʝʥʥʷ ʚ 

ʩʠʩʪʝʤʫ ʘʧʘʨʘʪʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. ʈʝʘʣʽʟʘʮʽʷ ʚ ʤʽʥʽʘʪʶʨʥʦʤʫ 

ʚʠʢʦʥʘʥʥʽ ʨʝʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ ʩʪʘʥʮʽʻʶ 

ʟʘʚʘʥʪʘʞʝʥʥʷ, ʨʝʤʽʥʥʠʤʠ ʽ ʢʘʨʫʩʝʣʴʥʠʤʠ ʢʦʥʚʝʻʨʘʤʠ, ʨʦʙʦʪʦʤ, ʧʦʟʠʮʽʷʤʠ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʩʠʩʪʝʤʦʶ ʪʝʭʥʽʯʥʦʛʦ ʟʦʨʫ, ʩʦʨʪʫʚʘʥʥʷʤ, ʩʢʣʘʜʫʚʘʥʥʷʤ ʪʘ 

ʦʪʙʨʘʢʦʚʢʦʡ. 
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ɼʠʜʘʢʪʠʯʥʽ ʩʪʝʥʜʠ ʢʦʤʧʘʥʽʾ  ID System Didactic 

ID System Didactic ʧʨʦʧʦʥʫʻ ʚʠʩʦʢʦʽʥʥʦʚʘʮʽʡʥʽ ʛʽʜʨʘʚʣʽʯʥʽ ʜʠʜʘʢʪʠʯʥʽ 

ʩʪʝʥʜʠ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʨʠʥʢʦʚʠʤʠ ʦʯʽʢʫʚʘʥʥʷʤʠ ʪʘ ʧʦʪʨʝʙʘʤʠ ʥʘʰʠʭ 

ʢʣʽʻʥʪʽʚ: ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ. ɻʽʜʨʘʚʣʽʯʥʠʡ ʜʠʜʘʢʪʠʯʥʠʡ ʪʨʝʥʫʚʘʣʴʥʠʡ ʩʪʝʥʜ 

BHI4 - ʮʝ ʧʦʚʥʽʩʪʶ ʤʦʜʝʨʥʽʟʦʚʘʥʘ ʪʘ ʤʦʜʫʣʴʥʘ ʩʠʩʪʝʤʘ [12]. 

 

 

 

ʈʠʩ.1.19 ïɼʠʜʘʢʪʠʯʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʩʪʝʥʜ BHI4 ID System Didactic [12] 

 

ʁʦʛʦ ʤʽʮʥʘ ʩʪʘʣʝʚʘ ʤʝʭʘʥʽʯʥʘ ʧʘʷʥʘ ʰʘʩʽ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʜʦʟʚʦʣʠʪʠ ʚʠʨʦʙʥʠʯʽ ʢʦʤʧʦʥʝʥʪʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʘʥʦʜʦʚʘʥʠʭ ʧʣʘʩʪʠʥʘʭ. 

ʎʝʡ ʩʪʝʥʜ ʦʙʣʘʜʥʘʥʥʠʡ ʰʣʘʥʛʘʤʠ ʟʽ ʰʚʠʜʢʠʤʠ ʟʯʝʧʣʝʥʥʷʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʭʝʤʠ ʟ'ʻʜʥʘʥʥʷ  ʚ ʧʨʦʧʦʨʮʽʡʥʽʡ ʛʽʜʨʘʚʣʽʮʽ. 

ɿ ʙʽʣʴʰ ʥʽʞ 60 ʜʦʩʪʫʧʥʠʤʠ ʤʦʜʫʣʷʤʠ ʤʦʜʫʣʽʚ ʫ ʢʘʪʘʣʦʟʽ ʤʠ ʟʤʦʞʝʤʦ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ 5 ʧʘʢʝʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʧʽʜʛʦʪʦʚʢʠ. 

BHI4 V1 ï ON OFF Manual (Single Face Bench ï On-Off) 

BHI4 V2 ï ON OFF Elec (Single Face Bench ï On-Off) 

BHI4 V3 ï PROPORTIONAL (Single Face Bench ï Proportional) 

BHI4 V4 ï ON OFF & PROPORTIONAL (Double Face Bench ï On-Off & 

Proportional) 

BHI4 V5 ï MOBILE (Single Face Bench ï Mobile)  
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ʂʨʽʤ ʪʦʛʦ, ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʢʦʤʧʦʥʝʥʪʠ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʾʤ, ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʴ, ʣʝʛʢʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʚʩʽ ʧʨʦʜʫʢʪʠ, ʧʨʠʩʫʪʥʽ ʥʘ ʨʠʥʢʫ. ʆʩʴ ʯʦʤʫ ʥʘʰʝ ʜʠʜʘʢʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ 

ʦʙʣʘʜʥʘʥʦ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʽʜʦʤʠʭ ʙʨʝʥʜʽʚ, ʷʢʽ ʚʠʟʥʘʥʽ ʪʘ ʥʘʣʝʞʘʪʴ ʜʦ 

ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

 

1.4 ʄʝʪʘ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ  

 

ɼʠʜʘʢʪʠʯʥʽ ʩʪʝʥʜʠ ʥʘʮʽʣʝʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ, ʚ ʦʙʣʘʩʪʽ ʙʘʟʦʚʦʛʦ 

ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ.  

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʝʢʪʫ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʜʠʜʘʢʪʠʯʥʦʛʦ ʧʥʝʚʤʦ-

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʧʨʠʚʦʜʽʚ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ: 

¶ ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʫʟʛʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʪʘ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʨʠʚʦʜʽʚ. 

¶ ʈʦʟʨʦʙʠʪʠ ʥʘ ʙʘʟʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʢʦʤʧʦʥʦʚʦʯʥʝ ʨʽʰʝʥʥʷ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʨʫʭʫ. 

¶ ʇʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʧʥʝʚʤʦʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ ʪʘ ʚʠʢʦʥʘʪʠ ʧʽʜʙʽʨ 

ʦʙʣʘʜʥʘʥʥʷ. 

¶ ʈʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ ʜʠʜʘʢʪʠʯʥʠʤ ʩʪʝʥʜʦʤ  

¶ ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʢʨʦʢʦʚʦʛʦ ʜʚʠʛʫʥʘ ʪʘ ʢʦʥʚʝʻʨʘ. 
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ʈʆɿɼɯʃ 2. ʈʆɿʈʆɹʂɸ ʂʆʅʉʊʈʋʂʎɯɰ ɽʃɽʂʊʈʆ-ʇʅɽɺʄɸʊʀʏʅʆɰ 

ʄʆɼʋʃʔʅʆɰ ʉʊɸʅʎɯɰ ʉʂʃɸɼɸʃʔʅʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ 

 

2.1. ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ 

 

ɼʠʜʘʢʪʠʯʥʠʡ ʩʪʝʥʜ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʨʫʭʫ ʜʚʦʭ ʧʨʠʚʦʜʽʚ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʨʦʢʦʚʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʫ ʤʝʞʘʭ 

2ʢʛʩé4ʢʛʩ. ʇʦʚʦʨʦʪ ʥʝʧʦʚʥʦ ʧʦʚʦʨʦʪʥʦʛʦ ʧʥʝʚʤʦʜʚʠʛʫʥʘ 180 ʛʨʘʜʫʩʽʚ. 

ʐʚʠʜʢʽʩʪʴ ʧʦʚʦʨʦʪʫ ʤʘʻ ʙʫʪʠ ʫ ʤʝʞʘʭ ʜʦ 2ʩ. ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ 

ʢʦʥʚʝʻʨʥʦʾ ʩʪʨʽʯʢʠ ï 100ʤʤ/ʩ. ʄʘʪʝʨʽʘʣʦʤ ʫ ʛʚʠʥʪʦʚʽʡ ʧʝʨʝʜʘʯʽ ʜʣʷ ʛʘʡʢʠ ʟ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʤʽʨʢʫʚʘʥʴ ʟʚʷʪʠ ɹʨʆ10ʌ1 ʘ ʜʣʷ ʛʚʠʥʪʘ ʟʘʛʘʨʪʦʚʘʥʫ ʉʪ40 ʟ 

ʨʽʟʴʙʦʶ ʄ6ʭ1. ʄʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ ʥʘ ʚʘʣʫ ʢʨʦʢʦʚʦʛʦ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ï 1940ʦʙ/ʭʚ. ɼʦʚʞʠʥʘ ʛʚʠʥʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʩʢʣʘʜʘʻ 300ʤʤ. 

ɼʦʚʞʠʥʘ ʢʦʥʚʝʻʨʘ ï 250ʤʤ. ʈʦʟʤʽʨʠ ʨʦʙʦʯʦʾ ʟʦʥʠ ï 700ʭ355 

 

2.2. ʈʦʟʨʦʙʢʘ ʟʘʛʘʣʴʥʦʾ ʩʭʝʤʠ ʪʘ ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʨʽʰʝʥʥʷ ʤʦʜʫʣʴʥʦʾ ʩʪʘʥʮʽʾ 

 

ɺʩʶ ʩʪʘʥʮʽʶ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ: ʧʦʚʦʨʦʪʥʠʡ 

ʤʘʥʽʧʫʣʷʪʦʨ, ʩʪʝʥʜ ʟ ʢʨʦʢʦʚʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʜʚʠʛʫʥʦʤ ʪʘ ʥʝʧʦʚʥʦ ʧʦʚʦʨʦʪʥʠʤ 

ʧʥʝʚʤʦʜʚʠʛʫʥʦʤ, ʢʦʥʚʝʻʨ ʚʽʜʚʘʥʪʘʞʝʥʥʷ. 

 ʇʦʚʦʨʦʪʥʠʡ ʤʘʥʽʧʫʣʷʪʦʨ (ʨʠʩ.2.1) ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʟʘʭʚʘʪʫ ʧʨʦʜʫʢʮʽʾ 

ʚʘʢʫʫʤʥʠʤʠ ʧʨʠʩʦʩʢʘʤʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʾʾ ʟ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʢʦʥʚʝʻʨ ʚʽʜʚʘʥʪʘʞʝʥʥʷ. 

 ʇʦʚʦʨʦʪʥʠʡ ʤʘʥʽʧʫʣʷʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʣʦʢ ʢʨʽʧʣʝʥʥʷ ʮʠʣʽʥʜʨʽʚ (ɹʂ), 

ʧʦʧʝʨʝʯʥʦʾ ʙʘʣʢʠ (ʇɹ), ʨʝʛʫʣʷʪʦʨʽʚ ʚʠʩʦʪʠ ʨʘʤʠ (ʈɺ), ʢʨʽʧʣʝʥʥʷ ʜʦ ʥʘʩʘʜʢʠ ʥʘ 

ʚʘʣ ʧʥʝʚʤʦʜʚʠʛʫʥʘ (ʂʅ), ʥʘʩʘʜʢʠ ʥʘ ʚʘʣ ʧʥʝʚʤʦʜʚʠʛʫʥʘ (ʅɺ). 
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ʈʠʩ. 2.1 ïʄʦʜʝʣʴ ʨʘʤʠ ʧʦʚʦʨʦʪʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ 

 

ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʦʚʦʨʦʪʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ ʻ ʪʝ, ʱʦ ʚʽʥ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʟʤʽʥʶʶʯʠ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʝʷʢʠʭ ʯʘʩʪʠʥ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ 

ʤʦʞʣʠʚʦ ʟʤʽʥʶʚʘʪʠ ʚʠʩʦʪʫ ʨʘʤʠ ʫ ʨʘʤʢʘʭ 40 ʤʤ ʪʘ ʨʦʟʤʘʭ ʤʽʩʮʴ ʢʨʽʧʣʝʥʥʷ 

ʮʠʣʽʥʜʨʽʚ ʥʘ 80 ʤʤ. 

ʉʪʘʥʮʽʷ ʩʢʣʘʜʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʦʥʩʪʨʫʡʦʚʘʥʘ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʨʛʦʥʦʤʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ. ɼʣʷ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʪʝʥʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʥʘʩʪʫʧʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ: ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʢʨʦʢʦʚʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʫ ʤʝʞʘʭ 2ʢʛʩé4ʢʛʩ. ʋ ʷʢʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʩʪʫʧʘʻ 

ʚʘʛʘ ʢʘʨʝʪʢʠ ʟ ʥʝʧʦʚʥʦ ʧʦʚʦʨʦʪʥʠʤ ʧʥʝʚʤʦʜʚʠʛʫʥʦʤ ʥʘ ʷʢʦʤʫ ʤʦʥʪʦʚʘʥʘ 

ʧʦʚʦʨʦʪʥʘ ʨʘʤʘ ʟ ʜʚʦʤʘ ʮʠʣʽʥʜʨʘʤʠ, ʧʨʠʩʦʩʢʘʤʠ ʪʘ ʢʦʨʠʩʥʠʤ ʚʘʥʪʘʞʝʤ 

ʩʭʚʘʯʝʥʠʤ ʧʨʠʩʦʩʢʘʤʠ.  




































































































































































































