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ūŮȁȍȌȏǼȍȆȌȎ 2024 

ǲǨǳǫǭǪǸǪ 

ȼ ŬˊɞŰɑɛɖůɖ əŬɘ Ůɜɑůɢɡůɖ Űɤɜ əŬŰŬůəŮɡɩɜ ŬˊɞŰŮɚŮɑ ˊɚɏɞɜ ŬɜŰɘəŮɑɛŮɜɞ ŮɜŬůɢɧɚɖůɖɠ ˊɞɚɚɩɜ  

ɛŮɚŮŰɖŰɩɜ ůŰɞɜ Ⱥɚɚɖɜɘəɧ ɢɩɟɞ. ȼ ŬɜɎɔəɖ ŬɡŰɐ ɏɢŮɘ ˊɟɞəɨɣŮɘ Ŭˊɧ Űɖɜ ˊŬɚŬɘɧŰɖŰŬ Űɞɡ ŭɞɛɖɛɏɜɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɖɠ ɢɩɟŬɠ, əŬɗɩɠ əŬɘ Ŭˊɧ Űɖɜ ŭɡůəɞɚɑŬ ŬɜŰɘəŬŰɎůŰŬůɖɠ əŰɘɟɑɤɜ əŰɘůɛɏɜɤɜ ůŮ ɞɘəɧˊŮŭŬ 

, ɛŮ ɜɏŬ ŰŬ ɞˊɞɑŬ ŮɑŰŮ ŮɑɜŬɘ ɞɘəɞɜɞɛɘəɩɠ ŬůɨɛűɞɟŬ ŮɑŰŮ ŭŮɜ ɏɢɞɡɜ Űɖɜ ɑŭɘŬ ɤűɏɚɘɛɖ əɎɚɡɣɖ əŬɘ 

Ŭɝɘɞˊɞɘɐůɘɛɖ ŮˊɘűɎɜŮɘŬ ɚɧɔɤ Űɤɜ ɜŮɧŰŮɟɤɜ əŰɖɟɘɞŭɞɛɘəɩɜ əŬɜɞɜɘůɛɩɜ. 

ɉɎɟɘɜ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ ŮɜŬɚɚŬəŰɘəɐɠ ˊɞɡ ŬˊɞŰŮɚŮɑ ɏɢŮɘ ŬɜɗɑůŮɘ ɞ ŰɞɛɏŬɠ Űɤɜ ŮɜɘůɢɨůŮɤɜ, ɞ 

ɞˊɞɑɞɠ Űɖɜ ŰŮɚŮɡŰŬɑŬ ŭŮəŬŮŰɑŬ ŮɘŭɘəɎ Ůɜ ɛɏůɤ Űɖɠ əɟɑůɖɠ ɎɟɢɘůŮ ɜŬ ŭɘŬŭɑŭŮŰŬɘ. Ʉɚɏɞɜ ɞ ɜɏɞɠ ɛɖɢŬɜɘəɧɠ 

Űɖɠ ˊɟɎɝɖɠ əŬɘ ŮɜŬůɢɞɚɞɨɛŮɜɞɠ ɛŮ ɛŮɚɏŰŮɠ ŮɑɜŬɘ ůɑɔɞɡɟɞ ɧŰɘ ɗŬ ɏɢŮɘ ɜŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ ɏɟɔŬ Ůɜɑůɢɡůɖɠ, 

ŮɑŰŮ ŬɡŰɧ ŮɑɜŬɘ ůŮ əŬŰŬůəŮɡɐ ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ ɐ ůŮ ŰɞɘɢɞˊɞɘɑŬ, əɎˊɞɘɤɜ Ůə Űɤɜ ɞˊɞɑɤɜ 

ŭɘŬŰɖɟɖŰɏŬ əŬɘ ůŰŬŭɘŬəɎ ŬəɧɛŬ əŬɘ ˊɞɚɚɏɠ ɔɏűɡɟŮɠ, ɧˊɞɡ ůŰɖɜ ɢɩɟŬ ɛŬɠ ŭŮɜ ɏɢɞɡɜ ŮűŬɟɛɞůŰŮɑ 

ůɡůŰɖɛŬŰɘəɎ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŮɜɘůɢɨůŮɘɠ. 

ȷɡŰɐ ɖ ŮɟɔŬůɑŬ ůŰɞɢŮɨŮɘ ůŰɞ ɜŬ ŮɜŰɞˊɑůŮɘ əɡɟɑɤɠ Űɞɡɠ ɛɞɟűɞɚɞɔɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ ɛɑŬɠ Űɡˊɘəɐɠ ˊɚŬɘůɘŬəɐɠ əŬŰŬůəŮɡɐɠ ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ. ȺɘŭɘəɎ 

ŬɡŰɩɜ ˊɞɡ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ Ůˊɞɢɏɠ ɧˊɞɡ ɞ ɘəŬɜɞŰɘəɧɠ ůɢŮŭɘŬůɛɧɠ əŬɘ ɞɘ ŬɡɝɖɛɏɜŮɠ ŬˊŬɘŰɐůŮɘɠ 

ˊɚŬůŰɘɛɧŰɖŰŬɠ ŬˊɞŰŮɚɞɨůŬɜ ŬəŬŭɖɛŬɥəɐ ɔɜɩůɖ. 

ȷɜŬɕɖŰɎŰŬɘ ɖ Ůˊɘɟɟɞɐ Űɤɜ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ ɖ ɞˊɞɑŬ ɏɢŮɘ ŭɘŮɟŮɡɜɖɗŮɑ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɖɜ 

Ůɚɚɖɜɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ ŬɚɚɎ əŬɘ ɖ Ůˊɘɟɟɞɐ Űɤɜ əɚɘɛŬəɞůŰŬůɑɤɜ, Űɤɜ ɞˊɞɑɤɜ ɖ ŭɘɎŰŬɝɖ ŮɜŰɧɠ Űɞɡ əŰɖɟɑɞɡ 

ɖ ɛɞɟűɐ ŬɚɚɎ əŬɘ ɖ əŬŰŮɨɗɡɜůɖ Űɤɜ ɛŮɚɩɜ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ əɟɑůɘɛɖ ɔɘŬ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ ŮəɎůŰɞŰŮ 

əŬŰŬůəŮɡɐɠ. ɇŬ əɚɘɛŬəɞůŰɎůɘŬ ŭŮɜ ɏɢɞɡɜ ŭɘŮɟŮɡɜɖɗŮɑ ŬɟəŮŰɎ ůŰɘɠ ůɨɔɢɟɞɜŮɠ əŬŰŬůəŮɡɏɠ, ɧˊɞɡ ɖ  

ŮɔɔɨŰɖŰɎ Űɞɡɠ ůŰɞɜ ˊɡɟɐɜŬ Űɞɡ ŬɜŮɚəɡůŰɐɟŬ ˊɘɗŬɜɩɠ ɜŬ ɛŮɘɩɜŮɘ Űɖɜ ɧˊɞɘŬ əŬɑɟɘŬ Ůˊɘɟɟɞɐ Űɞɡɠ ůŰɖ 

ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊɞɚɡɩɟɞűɤɜ əŬŰŬůəŮɡɩɜ. 

ȾŬŰɧˊɘɜ Ůə Űɤɜ ŭɘŬűɧɟɤɜ ŬɜŬɚɨůŮɤɜ ŮˊɘɚɏɔŮŰŬɘ ŬɡŰɐ ˊɞɡ ŮɑɜŬɘ əŬɘ ɖ ˊɘɞ ŭɡůɛŮɜɐɠ, ɖ ɞˊɞɑŬ 

ŬˊɞŰɘɛɎŰŬɘ əŬɘ ŬˊɞűŬůɑɕŮŰŬɘ ɖ Ůɜɑůɢɡůɖ Űɖɠ. ȼ ɛɏɗɞŭɞɠ Ůɜɑůɢɡůɖɠ ˊɞɡ ŮˊɘɚɏɔŮŰŬɘ ŮɑɜŬɘ ɛŬɜŭɨŮɠ 

ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ, əŬɗɩɠ ɖ əŬŰŬůəŮɡŬůŰɘəɐ ŬŭɟɧŰɖŰŬ Űɖɠ ɛŮɗɧŭɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ 

ɛŮ ůűɎɚɛŬŰŬ Ŭˊɧ ŰŬ ůɡɜŮɟɔŮɑŬ, ɛɘŬɠ əŬɘ ŬˊɞŰŮɚŮɑ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɖ ɛɖ ɨˊŬɟɝɖ ˊɘůŰɞˊɞɘɖɛɏɜɤɜ 

ůɡɜŮɟɔŮɑɤɜ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ ŬɡŰɩɜ Űɤɜ ɛŮɗɧŭɤɜ. Ƀɘ ŮɜɘůɢɨůŮɘɠ ɛŮ ɛŮŰŬɚɚɘəɏɠ əŬŰŬůəŮɡɏɠ ɧˊɤɠ 

ůɨɜŭŮůɛɞɘ ŭɡůəŬɛɣɑŬɠ ɐ ɘɜɞˊɚɘůɛɏɜŬ ˊɞɚɡɛŮɟɐ ŭŮɜ ŮˊɘɚɏɢɗɖəŮ əŬɗɩɠ ŬˊɞŰŮɚŮɑ ŭɨůəɞɚɞ ŬɜŰɘəŮɑɛŮɜɞ 

ɔɘŬ Űɞɡɠ ŮűŬɟɛɞůŰɏɠ ɧˊɞɡ ɖ ůɡɜɎűŮɘŬ ɛŮŰŬɝɨ Ůɜɑůɢɡůɖɠ əŬɘ ɡűɘůŰɎɛŮɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ ŭŮɜ ɛˊɞɟŮɑ 

ˊɎɜŰŬ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ɧˊɤɠ ɗŬ ŬɜŬɛŮɜɧŰŬɜ. 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɑɢŮ ɏɜŬɜ ɏɜŰɞɜɞ ŮɟŮɡɜɖŰɘəɧ ɢŬɟŬəŰɐɟŬ ɛŮ Űɖɜ ŬɜŬɕɐŰɖůɖ 

ůɡɔɔɟŬɛɛɎŰɤɜ ˊɞɡ ˊŮɟɘɏɔɟŬűŬɜ Űɘɠ əŬŰŬůəŮɡŬůŰɘəɏɠ ˊɟŬəŰɘəɏɠ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ Ŭˊɧ Űɞɜ 
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ˊŬɔəɧůɛɘɞ ˊɧɚŮɛɞ əŬɘ ɛŮŰɎ. ȷɜŬɕɖŰɐɗɖəŮ ́ ɚɐɗɞɠ ůɡɔɔɟŬɛɛɎŰɤɜ ŮəŮɑɜɤɜ Űɤɜ ŭŮəŬŮŰɘɩɜ əŬɘ ɔɑɜŮŰŬɘ ɛɑŬ 

ˊɟɞůˊɎɗŮɘŬ ɜŬ ůɡɜɞɣɘůŰŮɑ ɧɚɖ ŬɡŰɐ ɖ ɚ́ɖɟɞűɞɟɑŬ  

Ⱥˊɑůɖɠ ɚɧɔɤ Űɖɠ ŰɡˊɘəɧŰɖŰŬɠ Űɞɡ əŰɖɟɑɞɡ ŭɧɗɖəŮ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɝŮŰŬůŰŮɑ ˊŬɟŬɛŮŰɟɘəɎ ɖ 

ŮˊɑˊŰɤůɖ Űɤɜ ŮɜɘůɢɨůŮɤɜ ůŰŬ ŭɡɜŬɛɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɗɩɠ ɞɘ ŮˊŮɛɓɎůŮɘɠ 

ŮˊŮəŰŮɑɜɞɜŰŬɘ Ŭˊɧ Űɞ ɘůɧɔŮɘɞ ůŰɞɡɠ ŬɜɩŰŮɟɞɡɠ ɞɟɧűɞɡɠ. 

ȳůɞɜ ŬűɞɟɎ Űɘɠ ŮɜɘůɢɨůŮɘɠ ɛŮɚŮŰɐɗɖəŬɜ ŰɟŮɑɠ ˊŮɟɘˊŰɩůŮɘɠ ɛŮ ɛŬɜŭɨŮɠ ɞˊɚɘůɛɏɜɞɡ 

ůəɡɟɞŭɏɛŬŰɞɠ ůŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ, ɛŮ ɛŮŰŬɚɚɘəɞɨɠ əɚɤɓɞɨɠ əŬɘ ɛŮ ŮɛűŬŰɜɞɨɛŮɜŬ ŰɞɘɢɩɛŬŰŬ. ɆŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ ɞɘ ŭɞəɞɑ ɚɧɔɤ ɏɜŰɞɜɖɠ ŬɜŮˊɎɟəŮɘŬɠ ɐŰŬɜ ŮɜɘůɢɡɛɏɜŮɠ ɛŮ ɛŬɜŭɨŮɠ ɞˊɚɘůɛɏɜɞɡ 

ůəɡɟɞŭɏɛŬŰɞɠ. Ⱥɜɩ əŬŰŬɚɐɔŮɘ ůŰɖɜ ɛɞɟűɞɚɞɔɘəɎ əŬɘ ɗŮɤɟɖŰɘəɎ ŰŮəɛɖɟɘɤɛɏɜɖ ˊɘɞ ˊɟɧůűɞɟɖ ɚɨůɖ. 

  



ɇůɞɡɚɚɢɎɖ ɃɚůɘɎɜ ȺɀɄ 2024 
 

 

NATIONAL TECHNICAL UNIVERSITY OF ATHENS 

SCHOOL OF CIVIL ENGINEERING 
LABORATRY OF CONCRETE STRUCTURES 

 
SEISMIC ASSESEMENT and RETROFTI of a TYPICAL MULTISTORY  REINFORCED 

CONCRETE BUILDING  of 1970  
 

Cullhaj Olsian 

Supervisor: Professor Zeris Christos 

February 2024 

ABSTRACT 

Nowadays, seismic assessment and retrofitting projects are quite common in Greece as the 

building stock is quite old and construction of new buildings might be limited by the current building 

regulations. For example, demolishing existing buildings and making new ones may be more costly than 

upgrading the initial ones or a smaller total area and height of new buildings might be permitted today 

compared to some years ago. 

Being the most economical solution in many cases, the seismic strengthening of structures is 

gaining popularity, especially during the financial crisis of the last decade. It is evident that more and 

more practicing engineers will work on the seismic retrofitting of reinforced concrete and masonry 

buildings. Moreover, there is a significant number of listed buildings and monuments in Greece, which 

need to be preserved. Even old bridges need to be evaluated and assessed, although there are no 

many intervention applications on infrastructure assets in the country yet.  

The aim of this project is to examine the behaviour of different structural configurations in a 

typical reinforced concrete frame building. The case study assumes poor design practices, hence that 

no capacity design or ductility provisions had been applied at the time of construction.  

The effects of infill masonry walls are explored, which have also been studied to a big extent by 

Greek researchers. Furthermore, the role of staircases is examined as it is known that both their shape 

and position in the building layout can be crucial for the seismic behaviour of the building. There are no 

extensive studies on the effects of staircases in modern multistory buildings, so more building models 

where staircases are not surrounded by core walls worth be analysed.  

The retrofitting strategy is based on the worst case results coming from the seismic evaluation 

analyses of the typical frame. It is decided that reinforced concrete jackets are the optimum 

strengthening method thanks to its simple application. Moreover, the workers on site are quite 

experienced in the implementation of this measure and the probabilities of making mistakes are 

minimised. Retrofitting methods using steel structures such as bracings or FRP wraps were not selected 

as their implementation is more difficult and specialist skills are required. It is also hard to ensure an 

efficient bond between old and new structure by applying the last two strengthening methods. 

The scope of this project is to serve research purposes. Therefore, particular focus was given 

to literature review and the construction techniques and historical practices since World War II and 

onwards  were searched thoroughly. All this information has been collected from numerous sources and 

are presented in the following pages concisely and clearly. 

Several parametric analyses were conducted in order to observe the effects of the intervention 

measures in the dynamic response of the structure. The retrofitting applications extend from ground 

level up to upper floors. 
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Three retrofitting methods were studied: reinforced concrete jackets applied to the columns, 

steel jacketing with plates and additional infilled shear walls. All the beams are strengthened with 

reinforced concrete jackets as their bending and shear resistance is very low. The most structurally 

efficient and economical method is finally proposed as the optimal solution. 
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1.1. ȺȽɆȷũɋũȼ 

ȼ Ŭɝɘɞɚɧɔɖůɖ ɛɑŬɠ ɡűɘůŰɎɛŮɜɖɠ əŬŰŬůəŮɡɐɠ ŮɑɜŬɘ ŬɜŰɘəŮɑɛŮɜɞ ˊɞɡ ŬˊŬɘŰŮɑ ˊɏɟŬɜ Űɖɠ ɓŬɗɘɎɠ 

ɔɜɩůɖɠ Űɤɜ ůɨɔɢɟɞɜɤɜ əŬɜɞɜɘůɛɩɜ əŬɘ ɛŮɗɞŭɞɚɞɔɘɩɜ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ ŬɜŰɘůŮɘůɛɘəɩɜ əŰɖɟɑɤɜ, Űɖɜ 

əŬŰŬɜɧɖůɖ Űɤɜ ˊŬɚŬɘɧŰŮɟɤɜ ˊɟɞůŮɔɔɑůŮɤɜ ůŰɞ ɗɏɛŬ Űɞɡ ŬɜŰɘůŮɘůɛɘəɞɨ ůɢŮŭɘŬůɛɞɨ. ɄɏɟŬɜ ɧɛɤɠ Űɤɜ 

ɛŮɗɧŭɤɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰŬ ůɡɔɔɟɎɛɛŬŰŬ Űɖɠ Ůˊɞɢɐɠ əŬŰŬůəŮɡɐɠ Ůɜɧɠ əŰɖɟɑɞɡ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ 

ɖ ɔɜɩůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ Űɤɜ ɛŮɚŮŰɩɜ əŬɘ Űɞɡ ˊɩɠ Ůɜ ŰɏɚŮɘ ŬɡŰɏɠ ɡɚɞˊɞɘɞɨɜŰŬɜ Ŭˊɧ ŰŬ ůɡɜŮɟɔŮɑŬ ůŰɖɜ 

űɎůɖ Űɖɠ əŬŰŬůəŮɡɐɠ. ȼ ɔɜɩůɖ Űɤɜ əŬŰŬůəŮɡŬůŰɘəɩɜ ˊɟŬəŰɘəɩɜ ˊŬɚŬɘɧŰŮɟɤɜ ŭŮəŬŮŰɘɩɜ ŮɑɜŬɘ ůŮ 

ɛŮɔɎɚɞ ɓŬɗɛɧ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ɢɎɜŮŰŬɘ, əŬɗɩɠ ɞɨŰŮ ůɡůŰɖɛŬŰɘəɐ ŬɟɢŮɘɞɗɏŰɖůɖ Űɤɜ ɛŮɚŮŰɩɜ ɡˊɐɟɢŮ 

əŬɘ Ŭɜ ŰɖɟɞɨŰŬɜ ɖ ɏɜŰɡˊɖ ɛɞɟűɐ Űɤɜ ɛŮɚŮŰɩɜ ŭŮɜ ɓɞɖɗɎŮɘ ůŰɖɜ ůɡɜŰɐɟɖůɐ Űɞɡɠ ůŰɞ ɢɟɧɜɞ, ɞɨŰŮ 

ůɖɛŬɜŰɘəɧ ɞˊŰɘəɞŬəɞɡůŰɘəɧ ɡɚɘəɧ ɡˊɎɟɢŮɘ Ŭˊɧ Űɘɠ Ůˊɞɢɏɠ ŮəŮɑɜŮɠ ˊɞɡ Ŭűɞɟɞɨɜ ɛɑŬ ɛŮɚɏŰɖ ŬˊɞŰɑɛɖůɖɠ 

ɔɘŬ Űɘɠ ŬəɞɚɞɡɗɞɨɛŮɜŮɠ ˊɟŬəŰɘəɏɠ. Ⱥɜ ŰɏɚŮɘ ɞ ɛɖɢŬɜɘəɧɠ ɛŮɚŮŰɖŰɐɠ ˊɞɡ ŭɘŮɜŮɟɔŮɑ Űɖɜ ŬˊɞŰɨˊɤůɖ ɛɑŬɠ 

əŬŰŬůəŮɡɐɠ ɞűŮɑɚŮɘ ɜŬ ŬɜŬɔɜɤɟɑůŮɘ əŬɘ ɜŬ ŬˊɞŰɡˊɩůŮɘ Űɖɜ ɛŮɗɞŭɞɚɞɔɑŬ əŬŰŬůəŮɡɐɠ əŬɘ Űɘɠ ŰŮɢɜɘəɏɠ 

ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŬɜ ɔɘŬ ɜŬ ɛŮɘɩůŮɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ Űɖɜ ŬɓŮɓŬɘɧŰɖŰŬ ůŮ ɐŭɖ ˊɞɚɡˊŬɟŬɔɞɜŰɘəɧ əŬɘ 

ˊŮɟɑˊɚɞəɞ ˊɟɧɓɚɖɛŬ. ȷɡŰɧɠ ŮɑɜŬɘ əŬɘ ɞ ɚɧɔɞɠ ˊɞɡ əɟɑɜŮŰŬɘ əŬɑɟɘŬɠ ůɖɛŬůɑŬɠ ɛɑŬ ɓŬůɘəɐ ɔɜɩůɖ 

ŰɞɡɚɎɢɘůŰɞɜ Űɖɠ ŬɜŬűŮɟɧɛŮɜɖɠ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ Űɞɡ ŰŮɚŮɡŰŬɑɞɡ ɛɘůɞɨ Űɞɡ ˊŮɟŬůɛɏɜɞɡ ŬɘɩɜŬ əŬɘ ɖ 

ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ˊŬɟŬəɎŰɤ. 

1.2.  Ƀɘ ȷɟɢɘəɏɠ ɄɟɞůŮɔɔɑůŮɘɠ -1959 

ȼ ŮɜŬůɢɧɚɖůɖ ɛŮ ɛɑŬ əŬŰŬůəŮɡɐ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ŮɑŰŮ ŬɡŰɐ ŮɑɜŬɘ ɜɏŬ ŮɑŰŮ ɡűɘůŰɎɛŮɜɖ ŬˊŬɘŰŮɑ 

Ŭˊɧ Űɞɜ ɛŮɚŮŰɖŰɐ Űɖɜ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ɛɞɟűɞɚɞɔɑŬɠ Űɖɠ, Űɞɡ ůŰŬŰɘəɞɨ ůɡůŰɐɛŬŰɧɠ Űɖɠ əŬɘ Űɖɜ ɟɞɐ Űɖɠ 

űɧɟŰɘůɖɠ Ŭˊɧ Űɖɜ Ŭɜɤŭɞɛɐ ůŰɖ ɗŮɛŮɚɑɤůɖ. ɆŮ ˊɟɩŰɖ űɎůɖ Ŭˊɧ ŰŬ ůŰŬŰɘəɎ űɞɟŰɑŬ əŬɘ əŬŰɧˊɘɜ Űɖɜ 

ŬɜŬɔɜɩɟɘůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬɜŰɑůŰŬůɖɠ (űɏɟɞɜŰŬ ɞɟɔŬɜɘůɛɞɨ) ůŰŬ ɞɟɘɕɧɜŰɘŬ űɞɟŰɑŬ Ůűɧůɞɜ ŬɡŰɧ 

ɡˊɎɟɢŮɘ əŬɘ Ŭɜ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ, ɛŮ əɨɟɘɞ ɔɜɩɛɞɜŬ Űɖɜ ŬɜŰɑůŰŬůɖ ůŰŬ ůŮɘůɛɘəɎ űɞɟŰɑŬ. 

ȼ ȺɚɚɎŭŬ ɔɜɩɟɘůŮ ɛŮɔɎɚɖ ɞɘəɘůŰɘəɐ əŬŰŬůəŮɡŬůŰɘəɐ Ɏɜɗɖůɖ ɚɧɔɤ Űɤɜ ŬɜŬɔəɩɜ ůŰɏɔŬůɖɠ əŬɘ 

Űɤɜ ˊɟɞůűɨɔɤɜ Űɖɠ ɀɘəɟŬůɘŬŰɘəɐɠ ȾŬŰŬůŰɟɞűɐɠ ŬɚɚɎ əŬɘ Űɖɠ ŮůɤŰŮɟɘəɐɠ ɛŮŰŬɜɎůŰŮɡůɖɠ ɛŮŰɎ Űɞɜ 

ȹŮɨŰŮɟɞ ɄŬɔəɧůɛɘɞ ɄɧɚŮɛɞ ŮɘŭɘəɎ Űɘɠ ŭŮəŬŮŰɑŮɠ Űɞɡ 50 əŬɘ 60. ɇɞ əɑɜɖɛŬ Űɖɠ ŬůŰɘəɞˊɞɑɖůɖɠ ɐŰŬɜ 

ɛŬɕɘəɧŰŬŰɞ əŬɘ ɎɚɚŬɝŮ ŰɟɞɛŬəŰɘəɎ Űɘɠ ɛŮɔŬɚɞɡˊɧɚŮɘɠ ɛŮ Űɘɠ ɏɜŰɞɜŮɠ ŬɜɎɔəŮɠ ůŰɏɔŬůɖɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ 

Ŭˊɧ Űɖɜ ˊɚɖɗɡůɛɘŬəɐ ɏəɟɖɝɖ ˊɞɡ ůɡɜɏɓɖ ůŰŬ ŬůŰɘəɎ əɏɜŰɟŬ. ȰɢɞɜŰŬɠ ŬɡŰɏɠ Űɘɠ ɢɟɞɜɞɚɞɔɑŮɠ ɡˊɧɣɘɜ, 

ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɖ ˊŬɟŬŭɞɢɐ ˊɤɠ ɖ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ŬůŰɘəɩɜ əŬŰŬůəŮɡɩɜ əŬɘ Űɖɠ ɔɜɤůŰɐɠ ůŮ ɧɚɞɡɠ 

ˊɞɚɡəŬŰɞɘəɑŬɠ ˊɞɡ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1950 əŬɘ ɨůŰŮɟŬ, ɛŮ ɛɘəɟɧŰŮɟɞ Ŭɟɘɗɛɧ əŬŰŬůəŮɡɩɜ 

ɛŮŰŬɝɨ 1920 əŬɘ 1950. ȰŰůɘ əŬɘ ɎɟɢɘůŮ ɞɡůɘŬůŰɘəɎ ɖ ˊŬɟŬɔɤɔɐ ŰůɘɛɏɜŰɞɡ ůŰɖɜ ȺɚɚɎŭŬ.  

ɆŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɞɘ əŬŰŬůəŮɡɏɠ ˊɟɘɜ Ŭˊɧ Űɖɜ ŭŮɨŰŮɟɞ ˊŬɔəɧůɛɘɞ ˊɧɚŮɛɞ ɐŰŬɜ ɛŮɜ 

ˊɞɚɡɩɟɞűŮɠ ŬɚɚɎ Űɞ ůŰŬŰɘəɧ Űɞɡɠ ůɨůŰɖɛŬ ɓŬůɘɕɧŰŬɜ ůŮ ŰɞɘɢɞˊɞɘɑŬ əŬɘ ɑůɤɠ ůŮ ɛŮŰŬɚɚɘəɏɠ ŭɞəɞɨɠ ɛŮ 

ɢŬɛɐɚɏɠ əŬɛɎɟŮɠ Ŭˊɧ ɞˊŰɧˊɚɘɜɗɞɡɠ ɔɘŬ Űɞɜ ůɢɖɛŬŰɘůɛɧ Űɤɜ ˊŬŰɤɛɎŰɤɜ. ȼ ɢɟɐůɖ Űɞɡ ůəɡɟɞŭɏɛŬŰɞɠ 

ɐŰŬɜ ˊŮɟɘɞɟɘůɛɏɜɖ, ɞˊɧŰŮ, ˊɘɗŬɜɧŰŬŰŬ ɛɏɢɟɘ ŮəŮɑɜɖ Űɖ ɢɟɞɜɞɚɞɔɑŬ, ɞɘ ́ɞɚɡɩɟɞűŮɠ əŬŰŬůəŮɡɏɠ ŮɑɜŬɘ 

ŬůŰɘəɏɠ ɞɘəɑŮɠ Ŭˊɧ ŰɞɘɢɞˊɞɘɑŬ, Ůə Űɤɜ ɞˊɞɑɤɜ ɧůŮɠ ůɩɕɞɜŰŬɘ ůɐɛŮɟŬ əŬɘ ŭŮɜ ɏɔɘɜŬɜ ɗɨɛŬŰŬ Űɖɠ 

ŬɜŰɘˊŬɟɞɢɐɠ, ˊɘɗŬɜɧŰŬŰŬ ɜŬ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŭɘŬŰɖɟɖŰɏŮɠ əŬŰŬůəŮɡɏɠ Űɞɡ ɜŮɞəɚŬůɘəɞɨ ɟɡɗɛɞɨ. 

Ƀɘ əŬŰŬůəŮɡɏɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ɛŮ ɓɎůɖ Űɞ ˊŬɟŬˊɎɜɤ ɘůŰɞɟɘəɧ 

ŮɜŰɎůůɞɜŰŬɘ ɢɟɞɜɞɚɞɔɘəɎ Űɖɜ Ůˊɞɢɐ Űɞɡ 1950 -1985. ɋůŰɧůɞ ˊɎɜŰɞŰŮ ůŰɘɠ ŮˊɘůŰɐɛŮɠ əŬɘ ŭɖ Űɘɠ 

ŮűŬɟɛɞɕɧɛŮɜŮɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɘŬ ɢɟɞɜɘəɐ əŬɗɡůŰɏɟɖůɖ ůŰɖɜ ŮɘůŬɔɤɔɐ ɜɏɤɜ ɛŮɗɧŭɤɜ əŬɘ ɘŭŮɩɜ. Ȳůɤɠ 

ŬɡŰɐ ɖ ɢɟɞɜɘəɐ ɡůŰɏɟɖůɖ ɡˊɞɚɞɔɑɕŮŰŬɘ ɤɠ ɢɟɧɜɞɠ Ůɝɏɚɘɝɖɠ əŬɘ ɏɜŬɟɝɖɠ Ɏůəɖůɖɠ Ůˊɘɟɟɞɐɠ ůŰɞɜ ŰŮɢɜɘəɧ 

əɧůɛɞ Űɖɠ ŮəɎůŰɞŰŮ ɔŮɜɘɎɠ ˊɞɡ ɏɢŮɘ ŮəˊŬɘŭŮɡŰŮɑ ůŰŬ ɜŮɧŰŮɟŬ ŭŮŭɞɛɏɜŬ. Ⱥˊɞɛɏɜɤɠ ɖ ɓɘɓɚɘɞɔɟŬűɘəɐ 

ŬɜŬűɞɟɎ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɏɢŮɘ əŬɘ ˊŬɟŬˊɞɛˊɏɠ ůŮ ɔɜɩůŮɘɠ ˊɞɡ ŭɘŬŰɡˊɩɗɖəŬɜ ˊɟɞ ŮɘəɞůŬŮŰɑŬɠ ůŮ 

ůɢɏůɖ ɛŮ Űɘɠ əŬŰŬůəŮɡɏɠ ˊɞɡ ŮɜŭɘŬűɏɟɞɡɜ Űɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ. 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

ɆŮ ɛɑŬ ɘůŰɞɟɘəɐ Ůɜ ɔɏɜŮɘ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬűɞɟɎ ůŰŬ ˊŮɟɘŮɢɧɛŮɜŬ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ Űɞɡ ɇȺȺ ɞɘ 

ˊɟɩŰɞɘ əŬɜɞɜɘůɛɞɑ ́ ɞɡ ŬˊɞŭɑŭɞɜŰŬɘ ůŰɖɜ Ůɚɚɖɜɘəɐ ɔɚɩůůŬ ŮɑɜŬɘ ɞɘ ɔŮɟɛŬɜɘəɞɑ [1], [2] əŬŰɧˊɘɜ ŬəɞɚɞɡɗŮɑ 

Űɞ ŬɜŬɚɡŰɘəɧ ůɨɔɔɟŬɛɛɎ Űɞɡ əŬɗɖɔɖŰɐ ȾɞɟɤɜŬɑɞɡ [3] Űɞ 1938 əŬɘ əŬŰɧˊɘɜ ůɡɜŮɢɑɕŮŰŬɘ ɛŮŰɎ Űɞɜ ˊɧɚŮɛɞ 

ɛŮ Űɖɜ ˊɟɩŰɖ ɏəŭɞůɖ Űɞɡ ɛŮ Űɞ ɓɘɓɚɑɞ Űɞɡ ɄŬˊŬɗŮɞŭɩɟɞɡ [4]. Ƀ ůŮɘůɛɧɠ Űɞɡ ȿɞɡŰɟŬəɑɞɡ Űɞ 1928 əŬɘ 

Űɖɠ ȿɎɟɘůŬɠ Űɞ 1941 ́ ɟɞəɎɚŮůŬɜ əɎˊɞɘŬ əɟŬŰɘəɐ ˊŬɟɏɛɓŬůɖ ɧůɞɜ ŬűɞɟɎ Űɖɜ ŮűŬɟɛɞɔɐ ŬɜŰɘůŮɘůɛɘəɩɜ 

əŬɜɞɜɘůɛɩɜ .Ƀɘ ůŮɘůɛɞɑ Űɖɠ ȻŬəɨɜɗɞɡ ůŰɞ ȷɟɔɞůŰɧɚɘ Űɞ 1953 əŬɘ Űɖɠ ŪŮůůŬɚɑŬɠ ůŰɞɡɠ ɆɞűɎŭŮɠ Űɞ 

1954 əŬŰɏůŰɖůŬɜ ŮˊɘɓŮɓɚɖɛɏɜɞ [5] Űɞɜ ˊɟɩŰɞ əŬɜɞɜɘůɛɧ ɔɘŬ ɏɟɔŬ ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ ˊɞɡ 

ŬűɞɟɎ Űɞ ůɨɜɞɚɞ Űɖɠ ŮˊɘəɟɎŰŮɘŬɠ, əŬɗɩɠ ɛɏɢɟɘ ŰɧŰŮ ŮűŬɟɛɞɕɧɜŰɞɡůŬɜ əŬɜɞɜɘůɛɞɑ ůŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ, 

ɧˊɤɠ ɔɘŬ Űɞɡɠ ůŮɘůɛɞɨɠ ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ ŬɚɚɎ əŬɘ ɔɘŬ ɧˊɞɘɞɜ ɜɏɞ ůɡɜɏɓŬɘɜŮ Ŭˊɚɩɠ 

ŮˊŮəŰŮɘɜɧɜŰɞɡůŬɜ ɞɘ ŭɘŬŰɎɝŮɘɠ ůŰɖɜ ŮəɎůŰɞŰŮ ŮˊɖɟŮŬɕɧɛŮɜɖ  ˊŮɟɘɞɢɐ. 

Ƀ ȷɜŰɘůŮɘůɛɘəɧɠ ȾŬɜɞɜɘůɛɧɠ Űɞɡ 1959 ŬűɞɟɎ Űɞ ůɨɜɞɚɞ Űɖɠ ɢɩɟŬɠ əŬɘ ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ Űɞɡɠ 

ŬɜŰɑůŰɞɘɢɞɡɠ ůŮɘůɛɘəɞɨɠ ɢɎɟŰŮɠ, əŬɘ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɗŮɤɟɑŬ Űɞɡ əŬɗɖɔɖŰɐ Ʌɞɡůůɧˊɞɡɚɞɡ çȷəɟɘɓɐɠ 

Ůɚɚɖɜɘəɐ ɀɏɗɞŭɞɠè [6] ɖ ɞˊɞɑŬ ɚɧɔɤ Űɖɠ ŬŭɡɜŬɛɑŬɠ ɡɚɞˊɞɑɖůɖɠ ŮəŰŮɜɩɜ ɡˊɞɚɞɔɘůɛɩɜ ɛɏůɤ 

ɖɚŮəŰɟɞɜɘəɞɨ ɡˊɞɚɞɔɘůŰɐ ŬŭɡɜŬŰɞɨůŮ ɜŬ ˊɟɞůŮɔɔɑůŮɘ ɘəŬɜɞˊɞɘɖŰɘəɎ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ əŬŰŬůəŮɡɩɜ. 

ɆŰɞɜ ůɡɔəŮəɟɘɛɏɜɞ əŬɜɞɜɘůɛɧ ˊɎɜŰɤɠ ɡˊɐɟɢŮ ůɨůŰŬůɖ ɔɘŬ Űɖɜ ŭɘɎŰŬɝɖ ŰɞɘɢɤɛɎŰɤɜ ůŰɖɜ əŬŰŬůəŮɡɐ 

əŬɘ ɛɞɟűɐɠ ũ ůŰɘɠ ɔɤɜɘɏɠ ŬɡŰɐɠ ɛŮ Űɞɜ ɏɚŮɔɢɞ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ ŮˊɑˊŮŭɞ ŮˊɘŰɟŮˊɧɛŮɜɤɜ ŰɎůŮɤɜ. 
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ȺɘəɧɜŬ 1: O ɢɎɟŰɖɠ ůŮɘůɛɘəɞɨ ůɡɜŰŮɚŮůŰɐ Űɞɡ 1956 [6]. 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

1.3. ɇɞ ȹɘɎůŰɖɛŬ 1959-1985 ůŰɘɠ əŬŰŬůəŮɡɏɠ Ƀ.Ɇ. 

ɆŰɞ ŭɘɎůŰɖɛŬ ŬɡŰɧ ůɖɛŮɘɩɜŮŰŬɘ ůɖɛŬɜŰɘəɐ ŬəŬŭɖɛŬɥəɐ ˊɟɧɞŭɞɠ . ɀɎɚɘůŰŬ, ɛŮŰɎ Űɞ 1970 ŮɑɜŬɘ 

ɖ ˊɟɩŰɖ ˊŮɟɑɞŭɞɠ ɧˊɞɡ Ŭɟɢɑɕɞɡɜ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ ɖɚŮəŰɟɞɜɘəɞɑ ɡˊɞɚɞɔɘůŰɏɠ. ɋɠ ŮˊŮɝɖɔɖɛŬŰɘəɧ Űɞɡ 

ɓɘɓɚɑɞɡ Űɞɡ Ʌɞɡůůɧˊɞɡɚɞɡ [6] ˊɞɡ ɐŰŬɜ ˊɞɚɨ ŭɘŬŭŮŭɞɛɏɜɞ ůŰɞɡɠ ɛɖɢŬɜɘəɞɨɠ Űɖɠ Ůˊɞɢɐɠ, 

ůɡɛˊɚɖɟɤɛŬŰɘəɧ ɛɏůɤ ˊŬɟŬŭŮɘɔɛɎŰɤɜ ɐŰŬɜ əŬɘ Űɞ ɓɘɓɚɑɞ Űɞɡ Ⱦɞůɛɧˊɞɡɚɞɡ [7]. ɆɖɛŬɜŰɘəɐ ůɡɜŮɘůűɞɟɎ 

ŬɡŰɐ Űɖɜ ˊŮɟɑɞŭɞ ůŰɖɜ ŬɜɎɚɡůɖ Űɞɡ ɃɆ ŬɚɚɎ əŬɘ ůŰɖɜ ŬɜŰɘůŮɘůɛɘəɐ ɛɖɢŬɜɘəɐ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞɡɠ ɇɎůɘɞ, 

ɄŮɜɏɚɖ, Ɇɘɛɧˊɞɡɚɞ, ũəɟɞɠ, Ɇˊɡɟɧˊɞɡɚɞ əŬɘ Ⱦɞəəɘɜɧ́ ɞɡɚɞ. ȿɑɔɞ ɛŮŰɎ ŰŬ ɛɏůŬ ŬɡŰɐɠ Űɖɠ ˊŮɟɘɧŭɞɡ 

əɡəɚɞűɞɟŮɑ Űɞ ŰɟɑŰɞɛɞ ɏɟɔɞ Űɞɡ ȷˊɧůŰɞɚɞɡ ȾɤɜůŰŬɜŰɘɜɑŭɖ Űɞ 1975 ȺűŬɟɛɞɔɏɠ Ƀˊɚɘůɛɏɜɞɡ 

ɆəɡɟɞŭɏɛŬŰɞɠ [8] Űɞ ɞˊɞɑɞ ɓɟɘůəɧŰŬɜ ůŰɖɜ əŬŰɞɢɐ ˊɞɚɚɩɜ ɛɖɢŬɜɘəɩɜ əŬɘ ɖ ɚɞɔɘəɐ Űɞɡ ŭɘɏˊŮɘ ˊɞɚɚɏɠ 

Ŭˊɧ Űɘɠ əŬŰŬůəŮɡɏɠ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŬɡŰɐ Űɖ ˊŮɟɑɞŭɞ əŬɘ ŮɑɜŬɘ ŬɜŰɘəŮɑɛŮɜŬ ŬˊɞŰɑɛɖůɖɠ əŬɘ 

Ůɜɑůɢɡůɖɠ ˊɚɏɞɜ. ȺɑɜŬɘ Űɞ ŭɘɎůŰɖɛŬ əŬŰɎ Űɞ ɞˊɞɑɞ ŮűŬɟɛɧɕŮŰŬɘ ɞ ɜɏɞɠ əŬɜɞɜɘůɛɧɠ DIN 1045 (1974). 

ȷɡŰɐ ɖ ˊŮɟɑɞŭɞɠ ůɖɛŬŭŮɨŰɖəŮ Ŭˊɧ Űɞɡɠ ůŮɘůɛɞɨɠ Űɞɡ ȷɔɑɞɡ ȺɡůŰɟɎŰɘɞɡ Űɞ 1968 Űɞɜ ůŮɘůɛɧ 

Űɖɠ ȸɧɚɓɖɠ ˊɞɡ ˊɟɞəɎɚŮůŮ ɛŮɔɎɚŮɠ ɓɚɎɓŮɠ ůŰɖ ŪŮůůŬɚɞɜɑəɖ Űɞ 1978 əŬɘ Űɞɜ ɘůɢɡɟɧŰŬŰɞ ůŮɘůɛɧ Űɤɜ 

ȷɚəɡɞɜɑŭɤɜ Űɞ 1981 ůŰɞɜ ȾɞɟɘɜɗɘŬəɧ ˊɞɡ ŮˊɖɟɏŬůŮ əɡɟɑɤɠ Űɞ ȿɞɡŰɟɎəɘ ŬɚɚɎ ŮɑɢŮ əŬɘ ůɡɜɏˊŮɘŮɠ ůŰɞ 

ŭɞɛɖɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ ȷɗɐɜŬɠ [9]. ȰŰůɘ Űɞ 1984 [10] ŰɟɞˊɞˊɞɘŮɑŰŬɘ ɞ ȺȷȾ Űɞɡ 1959 [6] ɛŮ ́ɟɧůɗŮŰŮɠ 

ŬˊŬɘŰɐůŮɘɠ ˊɚŬůŰɘɛɧŰɖŰŬɠ, ɏɚŮɔɢɞ ɛŮŰŬŰɞˊɑůŮɤɜ əŬɘ ɘəŬɜɞŰɘəɏɠ ŭɘŬŰɎɝŮɘɠ ˊɞɡ ˊɚɏɞɜ əŬɗɘůŰɎ ůɖɛŬɜŰɘəɐ 

Űɖɜ ŮɜůɤɛɎŰɤůɖ əŬŰɎɚɚɖɚɤɜ ɚɞɔɘůɛɘəɩɜ ŬɜɎɚɡůɖɠ ɔɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɤɜ əŰɖɟɑɤɜ əŬɘ ŭɑɜŮɘ Űɞ ɏɜŬɡůɛŬ 

ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ˊɟɩŰɤɜ Ůɔɢɩɟɘɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ŮűŬɟɛɞɔɩɜ. ȾŬŰɧˊɘɜ Űɞɡ ůŮɘůɛɞɨ Űɖɠ 

ȾŬɚŬɛɎŰŬɠ Űɞ 1986 ůɡɜŰɎůůŮŰŬɘ ɞ Ɂɏɞɠ ŬɜŰɘůŮɘůɛɘəɧɠ əŬɜɞɜɘůɛɧɠ Űɞɡ 1992 ɁȺȷȾ [11]. Ƀ ɁȺȷȾ ɛŮŰɎ 

Űɞɡɠ ůŮɘůɛɞɨɠ  Űɖɠ ɄɎɟɜɖɗŬɠ ŬɜŬɗŮɤɟɐɗɖəŮ  Űɞ 2000 ŭɑɜɞɜŰŬɠ Űɞɜ ȺȷȾ 2000 [12] ɞˊɞɑɞɠ ůɡɛɓŬŭɑɕŮɘ 

ɛŮ Űɞɡɠ ȺɡɟɤəɩŭɘəŮɠ ˊɚɏɞɜ əŬɘ ŮűŬɟɛɧɕŮŰŬɘ ɛɏɢɟɘ ůɐɛŮɟŬ əŬɘ ɛɏɢɟɘ Űɖɜ ŬɜŬɗŮɩɟɖůɖ Űɞɡ əŬɜɞɜɘůɛɞɨ 

ˊɞɡ ŬɜŬɛɏɜŮŰŬɘ Űɖɜ ŮˊɧɛŮɜɖ ŰɟɘŮŰɑŬ (2026) ɛŮ Űɖɜ ŭŮɨŰŮɟɖ ɔŮɜɘɎ Ⱥɡɟɤəɤŭɑəɤɜ . 

 





 

 

2. ȾɇȼɅȽȷ ȷɄɃ ɆȾɈɅɃȹȺɀȷ 1959-1985 

ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɚɞɔɘəɐ ɛɧɟűɤůɖɠ Űɤɜ əŰɘɟɑɤɜ Űɘɠ ˊŮɟɘɧŭɞɡ ˊɞɡ 

ˊɟŬɔɛŬŰŮɨŮŰŬɘ ŬɡŰɐ ɖ ŭɘˊɚɤɛŬŰɘəɐ ůŮ ŮˊɑˊŮŭɞ űɞɟɏŬ ŬɚɚɎ əŬɘ ɛŮɛɞɜɤɛɏɜɤɜ ɛŮɚɩɜ. 
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2.1. ȼ ɛɞɟűɞɚɞɔɑŬ Űɤɜ əŰɖɟɑɤɜ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ Ůˊɞɢɐɠ  

ɇŬ əŰɐɟɘŬ Űɖɠ Ůˊɞɢɐɠ ŮəŮɑɜɖɠ ŮɑɢŬɜ ɤɠ əɨɟɘɞ ůŰŬŰɘəɧ űɞɟɏŬ ˊɚŬɑůɘŬ ŭɞəɩɜ ɡˊɞůŰɡɚɤɛɎŰɤɜ 

ˊɞɡ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ ŭɘɏɗŮŰŬɜ ŮəŰŮŰŬɛɏɜŮɠ əŬɘ əɡɟɑɤɠ əŬɜɞɜɘəɏɠ əŬɗ ɨɣɞɠ ˊŮɟɘɛŮŰɟɘəɏɠ (ɛˊŬŰɘəɏɠ)  

ŰɞɘɢɞˊɚɖɟɩůŮɘɠ əŬɘ ŮůɤŰŮɟɘəɎ ɢɤɟɑůɛŬŰŬ ɔɘŬ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ŭɘŬɛɧɟűɤůɖ Űɞɡɠ. Ⱥɜ ɔɏɜŮɘ ŬˊɞɡůɑŬɕŬɜ 

ɞɘ ŬɜŮɚəɡůŰɐɟŮɠ ɐ ɞˊɞɨ ŮűŬɟɛɧɕɞɜŰŬɜ Űɞ ůɢɖɛŬŰɘɕɧɛŮɜɞ űɟɏŬɟ əɎŰɞɣɖɠ Ʉ, ɐŰŬɜ ˊŮɟɘɞɟɘůɛɏɜɤɜ 

ŭɘŬůŰɎůŮɤɜ ŮɎɜ ɐŰŬɜ Ŭˊɧ ɤ ɚ́ɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ ɐ ůŮ ˊŬɚŬɘɧŰŮɟŮɠ əŬŰŬůəŮɡɏɠ ŬˊɞŰŮɚɞɨŰŬɜ Ŭˊɧ 

ɛŮŰŬɚɚɘəɧ əɚɤɓɧ əŬɘ ɗɎɚŬɛɞ ŭɘŬɛˊŮɟɐ ɛŮ ɢŬɛɖɚɐ ůɡɜŮɘůűɞɟɎ ůŰɖɜ ůŰɘɓŬɟɧŰɖŰŬ Űɞɡ əŰɘɟɑɞɡ əŬɘ, ɧˊɞɡ 

ŬˊŬɘŰŮɑŰɞ, ɛɞɜɐ (ŭɞɛɘəɐ) Űɞɘɢɞˊɚɐɟɤůɖ. 

Ƀɘ ůŰɎɗɛŮɠ ɛŮŰŬɝɨ Űɤɜ ɞɟɞűɩɜ  əɡɛŬɑɜɞɜŰŬɜ ůŰŬ 3 ɛŮŰɟɎ əɎŰ. ŮɚɎɢɘůŰɞ . ȺˊŮɘŭɐ ŮˊɟɧəŮɘŰɞ ɔɘŬ 

ŬůŰɘəɏɠ əŬŰŬůəŮɡɏɠ ŭŮɜ ɐŰŬɜ ůˊɎɜɘɞ ɞ ɢɩɟɞɠ Űɞɡ ɘůɞɔŮɑɞɡ ɜŬ ˊɟɞůŬɜŬŰɞɚɑɕŮŰŬɘ ɔɘŬ Ůɛˊɞɟɘəɐ ɢɟɐůɖ ɛŮ 

ɛŮɔŬɚɨŰŮɟɞ əŬɗŬɟɧ ɨɣɞɠ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ ɡˊŮɟəŮɑɛŮɜɞɡɠ ɞɟɧűɞɡɠ. ȷɡŰɧ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ ůŮ 

ˊɞɚɡůɨɢɜŬůŰɞɡɠ ŭɟɧɛɞɡɠ ɖ ɧɣɖ Űɞɡ ɘůɞɔŮɑɞɡ ˊɟɞɠ Űɖɜ ɞŭɧ ɜŬ ɛɖɜ ˊŮɟɘɏɢŮɘ əɎˊɞɘŬ Űɞɘɢɞˊɚɐɟɤůɖ 

ɞɛɞɑɤɠ ɛŮ ŰŬ ŮůɤŰŮɟɘəɎ űŬŰɜɩɛŬŰŬ Űɞɡ ɘůɞɔŮɑɞɡ. ȷəɧɛŬ ɞɘ ˊŮɟɘɛŮŰɟɘəɏɠ ŰɞɘɢɞˊɚɖɟɩůŮɘɠ Űɞɡ ɘůɞɔŮɑɞɡ 

əŬŰɎ ˊŮɟɑˊŰɤůɖ ŭŮɜ əɎɚɡˊŰŬɜ Űɞ ůɨɜɞɚɞ Űɞɡ ɨɣɞɡɠ Űɤɜ űŬŰɜɤɛɎŰɤɜ ŬɚɚɎ ɏűŰŬɜŬɜ ɛɏɢɟɘ ɨɣɞɡɠ 0.5 

ɏɤɠ 1 ɛɏŰɟɞɡ Ŭˊɧ Űɖɜ ɡˊŮɟəŮɑɛŮɜɖ ŭɞəɧ, ůɢɖɛŬŰɑɕɞɜŰŬɠ ɏŰůɘ əɞɜŰɎ ɡˊɞůŰɡɚɩɛŬŰŬ. ȷɡŰɎ ŰŬ əŰɑɟɘŬ 

əɡɛŬɑɜɞɜŰŬɜ Ŭˊɧ 2 ɏɤɠ 7 ɞɟɧűɞɡɠ ŬɜŬɚɧɔɤɠ Űɖɜ ŮɔɔɨŰɖŰŬ Űɞɡɠ ůŰɞ ŬůŰɘəɧ əɏɜŰɟɞ . ȼ ˊɡɚɤŰɐ ůɡɜɐɗɤɠ 

ŬˊɞɡůɑŬɕŮ Ŭˊɧ ŰŬ əŰɐɟɘŬ ŬɡŰɐɠ Űɖɠ ˊŮɟɘɧŭɞɡ əŬɘ ɞ ɚɧɔɞɠ ɐŰŬɜ ɧŰɘ ŭŮɜ ŮɑɢŮ ŮɝŮɚɘɢɗŮɑ Űɧůɞ ɏɜŰɞɜŬ Űɞ 

ˊɟɧɓɚɖɛŬ Űɖɠ ůŰɎɗɛŮɡůɖɠ əŬɘ ɞ ɚɧɔɞɠ ɐŰŬɜ ɧŰɘ ɖ ɛŬɕɘəɧŰɖŰŬ Űɖɠ ŬɜŰɘˊŬɟɞɢɐɠ ůŰɧɢŮɡŮ ůŰɖɜ ɎɛŮůɖ 

ůŰɏɔŬůɖ Űɖɠ ŮůɤŰŮɟɘəɐɠ ɛŮŰŬɜɎůŰŮɡůɖɠ ˊɞɡ ˊɟɞůɏɟɢɞɜŰŬɜ ůŰŬ ɛŮɔɎɚŬ ŬůŰɘəɎ əɏɜŰɟŬ ɔɘŬ Űɖɜ əɎɚɡɣɖ 

Űɤɜ ɓɘɞˊɞɟɘůŰɘəɩɜ Űɖɠ ŬɜŬɔəɩɜ, Ůˊɞɛɏɜɤɠ Űɞ ŬɡŰɞəɑɜɖŰɞ ɐŰŬɜ Ůɑŭɞɠ ˊɞɚɡŰŮɚŮɑŬɠ .ȾɎˊɞɘŮɠ 

ŬəŬɜɞɜɘəɧŰŮɠ əŬɗ ɨɣɞɠ ɡˊɐɟɢŬɜ ɧŰŬɜ ůŰɞ ɘůɧɔŮɘɞ ɡˊɐɟɢŮ ɛŬɔŬɕɑ (ɡɣɖɚɧ ɘůɧɔŮɘɞ, ˊŬŰɎɟɘ, ůŰɞɎ). 

 
ȺɘəɧɜŬ 2: ȷůŰɞɢɑŬ əŰɖɟɑɞɡ ɛŮ ŬɜɞɑɔɛŬŰŬ ůŰɖ ɛɘŬ ŭɘŮɨɗɡɜůɖ ˊɟɞɠ Űɖɜ ɞŭɧ ɔɘŬ Ůɛˊɞɟɘəɐ ɢɟɐůɖ [13] 

Ƀɘ ˊŮɟɘɛŮŰɟɘəɏɠ ŰɞɘɢɞˊɚɖɟɩůŮɘɠ ɐŰŬɜ ůɡɜɐɗɤɠ ɛˊŬŰɘəɏɠ ɐ ŭɑˊɚŮɠ ŭɟɞɛɘəɏɠ ɛŮ əŮɜɧ Ůɜ Ůɑŭɖ 

ɗŮɟɛɞɛɧɜɤůɖɠ, Ůɜɩ ɖ ŮůɤŰŮɟɘəɐ ŰɞɘɢɞˊɞɘɑŬ  ɔɘŬ Űɖɜ ŭɘŬɛɧɟűɤůɖ Űɤɜ ɢɤɟɘůɛɎŰɤɜ ɐŰŬɜ ůɡɜɐɗɤɠ ɛɞɜɐ 

ŭɟɞɛɘəɐ . ɆŰɞɡɠ ŬɜɤŰɏɟɞɡɠ ɞɟɧűɞɡɠ ŭɘŬɛɞɟűɩɜɞɜŰŬɜ ŮɝɩůŰŮɠ ŮəŰɧɠ Űɖɠ ˊŮɟɘɛɏŰɟɞɡ Űɞɡ ůəŮɚŮŰɞɨ ɐ 

ɓŮɟɎɜŰŮɠ ůŰŬ ˊŮɟɘɛŮŰɟɘəɎ ŮůɤŰŮɟɘəɎ űŬŰɜɩɛŬŰŬ. ɇŬ əɚɘɛŬəɞůŰɎůɘŬ ŮɑŰŮ ɐŰŬɜ ŮɡɗɨɔɟŬɛɛɖɠ ŭɘɎŰŬɝɖɠ 

ŮɑŰŮ ůŰɟɞűɘəɐɠ ɛɞɟűɐɠ ɛŮ ŬˊɞɡůɑŬ ˊɚŬŰɨůəŬɚɞɡ ůŰɞ ŮɜŭɘɎɛŮůɞ Űɞɡ ɨɣɞɡɠ əŬɘ ɖ ůŰɐɟɘɝɖ Űɞɡɠ ɔɑɜɞɜŰŬɜ 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

ŮɑŰŮ ŬˊŮɡɗŮɑŬɠ ůŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ ŮɑŰŮ ɛɏůɤ əŮəɚɘɛɏɜɖɠ ŭɞəɞɨ ůŰɖɜ ˊɚɎŰɖ Űɞɡ əɚɘɛŬəɞůŰɎůɘɞɡ Ůɜɩ Űɞ 

ˊŮɟɘɛŮŰɟɘəɧ ɔɏɛɘůɛŬ ɔɘɜɧŰŬɜ Ŭˊɧ ŰɞɘɢɞˊɚɖɟɩůŮɘɠ . ȼ Ŭˊɧɚɖɝɐ Űɞɡ əɚɘɛŬəɞůŰɎůɘɞɡ ůɡɢɜɎ ɔɘɜɧŰŬɜ ůŮ 

ɞɟɗɤɔɞɜɘəɐɠ əɎŰɞɣɖɠ ˊɟɞŮɝɞɢɐ ɖ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜŰŬɜ Ŭˊɧ ŰɞɘɢɞˊɞɘɑŬ ɧɛɞɘŬ ɛŮ ŬɡŰɐ Űɤɜ 

ŰɞɘɢɞˊɚɖɟɩůŮɤɜ ɢɤɟɑɠ əɎˊɞɘɞɜ ůəŮɚŮŰɧ əŬɘ Ŭˊɚɩɠ ɛŮ ˊɚŬəɎ ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ ɔɘŬ Űɖɜ 

ůŰɏɔŬůɖ Űɞɡ. ȾɎˊɞɘŮɠ Ŭˊɧ ŬɡŰɏɠ əŬŰŬůəŮɡɏɠ ˊɞɡ əŬŰŬůəŮɡɎůŰɖəŬɜ ůŰɞ Űɏɚɞɠ ŬɡŰɐɠ Űɖɠ ˊŮɟɘɧŭɞɡ 

ɏűŮɟŬɜ ŬˊɧŰɛɖůɖ Űɞɡ ˊŮɟɘŰɡ ɩ́ɛŬŰɞɠ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ ɞɟɞűɩɜ əŬɗɩɠ ɏˊɟŮˊŮ ɜŬ ɘəŬɜɞˊɞɘɞɨɜ Űɘɠ 

ˊɞɚŮɞŭɞɛɘəɏɠ ŭɘŬŰɎɝŮɘɠ, ˊŮɟɘɞɟɘůɛɞɨ Űɞɡ ɘŭŮŬŰɞɨ ůŰŮɟŮɞɨ Űɞɡ ɧɔəɞɡ Űɞɡ əŰɖɟɑɞɡ. Ⱥɜɩ ůŮ ˊɞɚɚɏɠ Ŭˊɧ 

Űɘɠ əŬŰŬůəŮɡɏɠ ŬɡŰɏɠ ůŰɞɜ ŰŮɚŮɡŰŬɑɞ ɧɟɞűɞ ŭɘŬɛɞɟűɤɜɧŰŬɜ ůŰɞ ŭɩɛŬ ɟŮŰɘɟɏ ůŮ ŰɛɐɛŬ Űɖɠ əɎŰɞɣɖɠ. 

ɀɑŬ Ŭˊɧ Űɘɠ ɛŮɔŬɚɨŰŮɟŮɠ ˊŬɟŬɚŮɑɣŮɘɠ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůɡůŰɖɛŬŰɘəɎ ůŮ əŰɐɟɘŬ Űɤɜ ˊŮɟŬůɛɏɜɤɜ 

ŭŮəŬŮŰɘɩɜ ŮɑɜŬɘ ɖ ɏɚɚŮɘɣɖ ŬɜŰɘůŮɘůɛɘəɞɨ Ŭɟɛɞɨ ɘəŬɜɞɨ ˊɚɎŰɞɡɠ ɔɘŬ Űɖɜ ɡˊɞŭɞɢɐ Űɖɠ ŰŬɚɎɜŰɤůɖɠ 

ɧɛɞɟɤɜ əŬŰŬůəŮɡɩɜ. 

2.2. ɀɏɚɖ Űɤɜ ˊɟɩɘɛɤɜ Ůɔɢɩɟɘɤɜ ˊɚŬɘůɘŬəɩɜ əŰɘɟɑɤɜ ɞˊɚɘůɛɏɜɞɡ 
ůəɡɟɞŭɏɛŬŰɞɠ 

2.2.1. ɄɚɎəŮɠ 

ɇɞ ˊɎɢɞɠ Űɤɜ ˊɚŬəɩɜ əɡɛŬɘɜɧŰŬɜ Ŭˊɧ 12 ɛŮ 20cm Ůɜɩ ɛˊɞɟŮɑ ɜŬ ɏűŰŬɜŮ ɛɏɢɟɘ 6 cm ůŮ ɛɖ 

űɏɟɞɡůŮɠ (ɧˊɤɠ Űɘɠ ˊɟɞɖɔɞɡɛɏɜɤɠ ˊŮɟɘɔɟŬűɧɛŮɜŮɠ ůŰɘɠ ŬˊɞɚɐɝŮɘɠ Űɤɜ əɚɘɛŬəɞůŰɎůɘɤɜ).ȹŮɜ ŮɑɜŬɘ 

ůˊɎɜɘɞ ɜŬ ɏɢɞɡɛŮ ˊɚɐɟɤůɖ ŬɡŰɩɜ Űɤɜ ˊɚŬəɩɜ ɛŮ ŮɚŬűɟɞɓŬɟɐ ůɩɛŬŰŬ ɔɘŬ Ůɝɞɘəɞɜɧɛɖůɖ űɞɟŰɑɞɡ 

ɧˊɤɠ ŰɞɨɓɚŬ  (ȺɘəɧɜŬ  1) ɐ ůˊŬɜɘɧŰŮɟŬ ŰůɘɛŮɜŰɧɚɘɗɞɡɠ . Ƀɘ ɞˊɚɘůɛɞɑ Űɤɜ ˊɚŬəɩɜ əɎɛˊŰɞɜŰŬɜ Ŭˊɧ Űɞ 

ɎɜɞɘɔɛŬ ˊɟɞɠ Űɘɠ ůŰɖɟɑɝŮɘɠ ɔɘŬ Űɖɜ ˊŬɟŬɚŬɓɐ Űɤɜ ŬɟɜɖŰɘəɩɜ ɟɞˊɩɜ ůŮ ɛɐəɞɠ 20% Űɞɡ ŬɜɞɑɔɛŬŰɞɠ Űɖɠ 

ˊɚɎəŬɠ Ůɜɩ ˊɎɚɘ ůŮ ŮɜŭɘɎɛŮůŮɠ ůŰɖɟɑɝŮɘɠ ůɡɜŮɢɑɕɞɜŰŬɜ ůŰɞ ŭɘˊɚŬɜɧ ɎɜɞɘɔɛŬ əŬŰɎ 20% Űɞɡ ɛɐəɞɡɠ Űɞɡ 

ŬɜɞɑɔɛŬŰɞɠ, Ůɜɩ ɖ Ŭɔəɨɟɤůɖ Űɤɜ ɞˊɚɘůɛɩɜ Űɞɡɠ ɔɘɜɧŰŬɜ ɛŮ ɎɔəɘůŰɟɞ 180ɞ əŬɘ ɛɐəɞɠ 10 cm. 

 
ȺɘəɧɜŬ  1:ɄɚɎəŬ ɛŮ ŭɘŬŭɞəɑŭŮɠ ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ əŬɘ ˊɚɐɟɤůɖ ɛŮ ɞˊŰɧˊɚɘɜɗɞɡɠ Ŭɛűɑɓɞɚɖɠ 

ŭɘŬűɟŬɔɛŬŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ  
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2.2.2. ȹɞəɞɑ 

Ƀɘ ŭɞəɞɑ ŭɘŬɛɞɟűɩɜɞɜŰŬɜ əɡɟɑɤɠ ůŰɞ ɎɜɞɘɔɛŬ ɛŮ ŮűŮɚəɡɧɛŮɜɞ əɎŰɤ ɞˊɚɘůɛɧ Ůɜɩ ɖ 

ŰɞˊɞɗɏŰɖůɖ Űɞɡ ɗɚɘɓɧɛŮɜɞɡ ɞˊɚɘůɛɞɨ ůŰɞ ɎɜɞɘɔɛŬ ŮűŬɟɛɞɕɧŰŬɜ ɔɘŬ əŬŰŬůəŮɡŬůŰɘəɞɨɠ ɚɧɔɞɡɠ 

(ɛɞɜŰɎɕ). Ƀɘ ůɡɜŭŮŰɐɟŮɠ ŬɡŰɩɜ Űɤɜ ŭɞəɩɜ ŭɘŬɛɞɟűɩɜɞɜŰŬɜ Ŭˊɧ ɛɘəɟɏɠ ŭɘŬŰɞɛɏɠ ɧˊɤɠ d = 5 ɏɤɠ 8 

mm, ŰɞˊɞɗŮŰɞɨɛŮɜɞɘ ŬɜɎ 20-25 cm ůŮ ɧɚɞ Űɞ ɛɐəɞɠ. Ƀɘ ůɡɜŭŮŰɐɟŮɠ ŬɡŰɞɑ ɐŰŬɜ ůɡɜɐɗɤɠ ŬɜɞɘəŰɐɠ 

ɛɞɟűɐɠ U Ůɜɩ ɧŰŬɜ ɐŰŬɜ əɚŮɘůŰɐɠ ɞɟɗɤɔɞɜɘəɐɠ ɛɞɟűɐɠ ɞɜɞɛɎɕɞɜŰŬɜ ŬɜŬɓɞɚŮɑɠ ůɡɜɞɢɐɠ ɐ əɞɘɜɩɠ 

ŰůɏɟəɘŬ. ɇŬ ɔɡɟɑůɛŬŰŬ Űɤɜ ɎɔəɘůŰɟɤɜ ůŰɞɡɠ ůɡɜŭŮŰɐɟŮɠ ŮɑɢŬɜ ůɡɜɐɗɤɠ ɛɐəɞɠ 5 cm. ȱŰŬɜ ůɨɜɖɗŮɠ Űɞ 

ɔɨɟɘůɛŬ ɜŬ ɛɖɜ űŰɎɜŮɘ ůŰɘɠ 135ɞ əŬɘ ɜŬ ůŰŬɛŬŰɎ ůŰɘɠ 90ɞ ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ 

ˊɚŬůŰɘɛɧŰɖŰŬ Űɞɡ ɛɏɚɞɡɠ. ȼ ˊŬɟŬɚŬɓɐ Űɖɠ ɛŮɔŬɚɨŰŮɟɖɠ ŭɘɎŰɛɖůɖɠ ůŰɘɠ ˊŮɟɘɞɢɏɠ Űɤɜ ůŰɖɟɑɝŮɤɜ 

ɔɘɜɧŰŬɜ ɛŮ ůŰŬŭɘŬəɐ əɎɛɣɖ Űɤɜ ɞˊɚɘůɛɩɜ ŬɜɞɑɔɛŬŰɞɠ əŬɗɩɠ ŬɡŰɞɑ ˊɟɞůɏɔɔɘɕŬɜ Űɖɜ ůŰɐɟɘɝɖ, 

əŬŰŬɚɐɔɞɜŰŬɠ ɜŬ ́ŬɟŬɛŮɑɜɞɡɜ ůŰɞ əɎŰɤ ˊɏɚɛŬ ůŰɖ ɗɏůɖ Űɖɠ ůŰɐɟɘɝɖɠ ŰɞɡɚɎɢɘůŰɞɜ ŭɡɞ Ŭˊɧ ŰŬ ŭɘŬɛɐəɖ 

ůɘŭŮɟɎ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ ɐ əŬɘ ˊŮɟɘůůɧŰŮɟŬ ŬɜŬɚɧɔɤɠ Űɖɠ ŬˊŬɑŰɖůɖɠ ŭɘɎŰɛɖůɖɠ. ȷɡŰɞɑ ɞɘ ɚɞɝɞɑ ɞˊɚɘůɛɞɑ 

ɞɜɞɛɎɕɞɜŰŬɜ ñ əŮəŬɛɛɏɜɞɘ ɞˊɚɘůɛɞɑ ñ Űɖɠ ŭɞəɞɨ ɐ ñ́ ɎˊɘŮɠñ . Ƀɘ ɚŮɔɧɛŮɜŮɠ ñ́ ɎˊɘŮɠñ ŮɑɢŬɜ ɛɞɟűɐ 

ŰɟŬˊŮɕɞŮɘŭɐ, ɛŮ əɎŰɤ ɞɟɘɕɧɜŰɘɞ ůəɏɚɞɠ əŬɘ ůɡɜɐɗɤɠ ŰɞˊɞɗŮŰɞɨɜŰŬɜ əŮɜŰɟɘəɎ ůŰɞ ɡˊɞůŰɨɚɤɛŬ ɔɘŬ Űɖɜ 

ˊŬɟŬɚŬɓɐ Űɤɜ ŭɘŬŰɛɖŰɘəɩɜ ŮɜŰɎůŮɤɜ ůŰɘɠ ŭɞəɞɨɠ ŬɛűɑˊɚŮɡɟŬ Űɞɡ ɡˊɞůŰɡɚɩɛŬŰɞɠ ŮˊɘəɞɡɟɘəɎ Űɖɠ 

ůɡɛɓɞɚɐɠ Űɤɜ Ůɑŭɖ əŮəŬɛɛɏɜɤɜ ɞˊɚɘůɛɩɜ Ŭˊɧ Űɞ ɎɜɞɘɔɛŬ Űɖɠ ŭɞəɞɨ. 

ȳůɞɜ ŬɜŬűɞɟɎ Űɖɜ Ŭɔəɨɟɤůɐ ůŮ ŬəɟŬɑɞɡɠ əɧɛɓɞɡɠ ȺɘəɧɜŬ 2, ŰŬ əŮəŬɛɛɏɜŬ ůŰɞ Ɏɜɤ ˊɏɚɛŬ 

Űɖɠ ŭɞəɞɨ ůɡɜŮɢɘɕɧɜŰɞɡůŬɜ əŬŰŬəɞɟɨűɤɠ ůŰɖɜ ŮɝɤŰŮɟɘəɐ ˊŬɟŮɘɎ Űɞɡ ɡˊɞůŰɡɚɩɛŬŰɞɠ ɔɘŬ ɛɐəɞɠ Ůɜɧɠ 

ŰɞɡɚɎɢɘůŰɞɜ ɛɏŰɟɞɡ ɧˊɤɠ ŬɜŬűɏɟŮɘ [4], ɞˊɞɨ ɖ ŭɞəɧɠ ŰɨɔɢŬɜŮ ɜŬ ŮŭɟɎɕŮŰŬɘ Ůˊɑ ŰɞɘɢɞˊɞɘɑŬ ɖ Ŭɔəɨɟɤůɖ 

Űɤɜ ɞˊɚɘůɛɩɜ  Űɖɠ ɔɘɜɧŰŬɜ ɛɏůɤ ŬɔəɑůŰɟɞɡ ɔɤɜɑŬɠ 1800 əŬɘ ɛɐəɞɡɠ 10 cm. 

ɆŮ ŮɜŭɘɎɛŮůŮɠ ůŰɖɟɑɝŮɘɠ ɞɘ əŮəŬɛɛɏɜŮɠ ɟɎɓŭɞɘ Ŭˊɧ Űɖ ŭɞəɧ Űɖɠ ɛɘŬɠ ˊɚŮɡɟɎɠ Űɞɡ 

ɡˊɞůŰɡɚɩɛŬŰɞɠ ˊɞɡ ɓɟɑůəɞɜŰŬɜ ůŰɞ Ɏɜɤ ˊɏɚɛŬ ůɡɜɏɢɘɕŬɜ ˊɏɟŬɜ Űɞɡ ɡˊɞůŰɡɚɩɛŬŰɞɠ ůŰɖɜ Ɏɚɚɖ 

ˊŬɟŬəŮɑɛŮɜɖ ŭɞəɧ ɞˊɞɨ əŬɘ ŮəŮɑ əɎɛˊŰɞɜŰŬɜ ˊɟɞɠ Űɞ əɎŰɤ ˊɏɚɛŬ Űɖɠ ŭɞəɞɨ ɔɘŬ Űɖɜ ůɡɜŭɟɞɛɐ ůŰɖɜ 

ˊŬɟŬɚŬɓɐ Űɤɜ ŭɘŬŰɛɖŰɘəɩɜ ŰɎůŮɤɜ. ȼ Ůˊɑɚɡůɖ Űɤɜ ŭɞəɩɜ ɐŭɖ Ŭˊɧ Űɖɜ Ůˊɞɢɐ ŮəŮɑɜɖ ɔɘɜɧŰŬɜ ɛŮ Űɖɜ 

ɗŮɩɟɖůɖ Űɞɡ ŮɜŮɟɔɞɨ ůɡɜŮɟɔŬɕɧɛŮɜɞɡ ˊɚɎŰɞɡɠ Űɖɠ ˊɚɎəŬɠ Űɖɜ ɞˊɞɑŬ ůŰɐɟɘɕŮ, ɛŮ Űɖɜ ŬɜɎɚɞɔɖ ŭɘɎŰŬɝɖ 

ůɡɜŭŮŰɐɟɤɜ ɛɞɟűɐɠ U ŬɚɚɎ əŬɘ ɞɟɘɕɞɜŰɑɤɜ ɞˊɚɘůɛɩɜ Ŭˊɧůɢɘůɖɠ ůŰɞ Ɏɜɤ ˊɏɚɛŬ ɔɘŬ Űɖɜ ŮɝŬůűɎɚɘůɖ 

Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ˊɚŬəɞŭɞəɞɨ . ȰɜŬ ɧɛɤɠ Ŭˊɧ ŰŬ ůɖɛŬɜŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ ůŰɘɠ ŭɘŬŰɎɝŮɘɠ Űɤɜ əŮəŬɛɛɏɜɤɜ 

ɟɎɓŭɤɜ ɐŰŬɜ ɖ ŬŭɡɜŬɛɑŬ ɚŮɘŰɞɡɟɔɑŬɠ ɔɘŬ Űɖɜ ˊŬɟŬɚŬɓɐ Űɖɠ ŭɘɎŰɛɖůɖɠ ɧŰŬɜ ŬɡŰɐ ŬɜŰɘůŰɟɏűɞɜŰŬɜ, əŬŰɎ 

Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ůŮɘůɛɘəɐɠ űɧɟŰɘůɖɠ əŬɘ Űɞ ŭɘɎɔɟŬɛɛŬ Űɖɠ ɎɚɚŬɕŮ ˊɟɧůɖɛɞ ůŰɖɜ ɗɏůɖ Űɖɠ ůŰɐɟɘɝɖɠ. 

ȳɛɤɠ ŬɡŰɧ ŭŮɜ ɐŰŬɜ ŬˊŬɟŬɑŰɖŰŬ ůɨɜɖɗŮɠ ůŰɘɠ ˊŬɚŬɘɧŰŮɟŮɠ əŬŰŬůəŮɡɏɠ ɚɧɔɤ Űɖɠ ˊɡəɜɐɠ 

ɡˊɞůŰɨɚɤůɖɠ. 



ȾɇȼɅȽȷ ȷɄɃ ɆȾɈɅɃȹȺɀȷ 1959-1985  29 

ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

 
ȺɘəɧɜŬ 3: ɇɡˊɘəɐ ŭɘɎŰŬɝɖ ɧˊɚɘůɖɠ ŭɞəɞɨ [8] 

 
ȺɘəɧɜŬ 4: ȼ ɚɞɔɘəɐ Űɞɡ ɚɞɝɞɨ ŮűŮɚəɡůɛɞɨ ɤɠ ˊɟɞůɏɔɔɘůɖ Űɖɠ ŭɘŬŰɛɖŰɘəɐɠ ɏɜŰŬůɖɠ 
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ɇůɞɡɚɚɢɎɖ ɃɚůɘɎɜ ȺɀɄ 2024 

2.2.3. ɈˊɞůŰɡɚɩɛŬŰŬ əŬɘ əŬŰŬəɧɟɡűŬ űɏɟɞɜŰŬ ůŰɞɘɢŮɑŬ 

ɇŬ ɡˊɞůŰɡɚɩɛŬŰŬ ɐŰŬɜ ůɡɜɐɗɤɠ ɞɟɗɞɔɤɜɘəɎ ɐ ɛɞɟűɐɠ ůŰŬɡɟɞŮɘŭɞɨɠ ɐ ũ ɛŮ ůəɞˊɧ Űɖɜ 

Ŭˊɧəɟɡɣɖ Űɞɡɠ ŮɜŰɧɠ Űɤɜ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ əŬɘ Űɖɜ ˊŬɟŬɚŬɓɐ ŭɘŬɝɞɜɘəɩɜ űɞɟŰɑɤɜ ůŰɘɠ ɔɤɜɑŮɠ. Ƀ 

əɨɟɘɞɠ ɞˊɚɘůɛɧɠ Űɤɜ ɡˊɞůŰɡɚɤɛɎŰɤɜ ˊɟɞŰŮɘɜɧŰŬɜ ŭɘŬŰɞɛɐɠ ŰɞɡɚɎɢɘůŰɞɜ 12 cm. ɆŰɞɡɠ ůɡɜŭŮŰɐɟŮɠ 

ˊɟɞŰŮɘɜɧŰŬɜ ŭɘɎɛŮŰɟɞɠ 5 ɐ 6 mm  əŬɘ ˊɘɞ ůˊɎɜɘŬ 8 mm. ɇɞ ŮɚɎɢɘůŰɞ ́ ɞůɞůŰɧ Űɞɡ ɞˊɚɘůɛɞɨ ́ ɟɞŰŮɘɜɧŰŬɜ 

Ŭˊɧ 0,8% ɛŮ ɛɏɔɘůŰɖ Űɘɛɐ 3% ɧˊɤɠ ˊɟɞɏɓɚŮˊŬɜ ɞɘ əŬɜɞɜɘůɛɞɑ Űɞɡ 1943. ȺɚɎɢɘůŰɖ ŭɘɎůŰŬůɖ 

ɡˊɞůŰɡɚɤɛɎŰɤɜ ɐŰŬɜ 20 cm Ůɜɩ ˊɟɞŰŮɘɜɧŰŬɜ ŰŬ ŰŮŰɟŬɔɤɜɘəɎ ɡˊɞůŰɡɚɩɛŬŰŬ ɜŬ ɏɢɞɡɜ ŭɘŬůŰɎůŮɘɠ 

25/25. ȼ ŮɚɎɢɘůŰɖ ŬˊɧůŰŬůɖ Űɤɜ ůɡɜŭŮŰɐɟɤɜ ˊɟɞŰŮɘɜɧŰŬɜ ɜŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Űɖɠ ŮɚɎɢɘůŰɖɠ ˊɚŮɡɟɎɠ 

Űɞɡ ɡˊɞůŰɡɚɩɛŬŰɞɠ ɐ Űɞɡ 15 ˊɚɎůɘɞɡ Űɖɠ ŭɘŬɛɏŰɟɞɡ Űɞɡ ɞˊɚɘůɛɞɨ. ȸɏɓŬɘŬ ůŮ əŬŰŬůəŮɡɏɠ ˊɟɞ Űɞɡ 

1959 ůˊŬɜɑɤɠ ůɡɜŬɜŰɘɞɨɜŰŬɘ ɡˊɞůŰɡɚɩɛŬŰɎ ɜŬ ɘəŬɜɞˊɞɘɞɨɜ ŬɡŰɏɠ Űɘɠ ŭɘŬŰɎɝŮɘɠ. ȷəɧɛŬ ɡˊɐɟɢŮ ɖ 

ɚɞɔɘəɐ Űɞɡ ůˊŮɘɟɞŮɘŭɞɨɠ ɞˊɚɘůɛɞɨ ɛŮ ɓɐɛŬ ɛɘəɟɧŰŮɟɞ Űɞɡ 1/3 Űɖɠ ŭɘŬɛɏŰɟɞɡ Űɞɡ əɡəɚɘəɞɨ 

ɡˊɞůŰɡɚɩɛŬŰɞɠ əŬɘ ɧɢɘ ɛŮɔŬɚɨŰŮɟɞ Űɤɜ 8 cm, ɖ ŭŮ ŮˊɘəɎɚɡɣɖ ůɡůŰɖɜɧŰŬɜ ɜŬ ŮɑɜŬɘ 2.5 cm. 

ȳůɞɜ ŬűɞɟɎ ŰŬ ˊŮɟɘɛŮŰɟɘəɎ ŰɞɘɢɩɛŬŰŬ ɡˊɞɔŮɑɤɜ ɡˊɐɟɢŮ ɖ əŬŰŬɜɧɖůɖ Űɖɠ ůɖɛŬɜŰɘəɐɠ 

ůɡɜŮɘůűɞɟɎɠ Űɞɡɠ ůŰɖɜ ŬɜɎɚɖɣɖ Űɤɜ ůŮɘůɛɘəɩɜ ŭɟɎůŮɤɜ. ȳɛɤɠ ɖ ɢɟɐůɖ Űɞɡɠ ŭŮɜ ɐŰŬɜ ůɡůŰɖɛŬŰɘəɐ, 

ŮˊŮɘŭɐ ɗŮɤɟɞɨɜŰŬɜ ŬɜŰɘɞɘəɞɜɞɛɘəɐ əŬɘ ɧˊɞŰŮ ŮűŬɟɛɧɕɞɜŰŬɜ ɐŰŬɜ ůŮ ŬɜŰɘəŬŰɎůŰŬůɖ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ 

Ŭˊɧ ɞˊŰɧˊɚɘɜɗɞɡɠ ůŰɞɡɠ ŮɝɤŰŮɟɘəɞɨɠ Űɞɑɢɞɡɠ Űɖɠ əŬŰŬůəŮɡɐɠ ɛŮ ́Ɏɢɞɠ 0.10m ŮɚŬűɟɩɠ ɞˊɚɘůɛɏɜɤɜ. 

2.2.4. ȾɚɘɛŬəɞůŰɎůɘɞ 

ȼ ŭɘŬɛɧɟűɤůɖ Űɤɜ əɚɘɛŬəɞůŰŬůɑɤɜ əŬɘ ɖ ɧˊɚɘůɐ Űɞɡɠ ŬəɞɚɞɡɗɞɨůŮ Űɖɜ ɚɞɔɘəɐ Űɤɜ ˊɚŬəɩɜ 

ɛŮ ˊɎɢɞɠ Ŭˊɧ 0.1-0.2 m. Ƀ ůɡɜɐɗɖɠ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡɠ ɔɘɜɧŰŬɜ ɔɘŬ űɞɟŰɑɞ 500kg/m2 [4] Ůɜɩ ɞ ɞˊɚɘůɛɧɠ 

ŭɘŬɜɞɛɐɠ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɜ ɐŰŬɜ ū5-6 ŬɜɎ 15 ɐ 20 cm, Ůɜɩ ɔɘŬ Űɞ ůɢɖɛŬŰɘůɛɧ Űɤɜ ɓŬɗɛɑŭɤɜ 

ˊɟɞŰŮɘɜɧŰŬɜ ɖ ŮűŬɟɛɞɔɐ ɞˊɚɘůɛɞɨ ū5. Ƀ əɡɟɑɤɠ ɞˊɚɘůɛɧɠ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɜ ɐŰŬɜ ū8-ū14. Ƀɘ 

ˊŮɟɘɛŮŰɟɘəɏɠ ŰɞɘɢɞˊɚɖɟɩůŮɘɠ Űɤɜ əɚɘɛɎəɤɜ ŮɑŰŮ ŮŭɟɎɕɞɜŰŬɜ ŮˊôŬɡŰɩɜ ŮɑŰŮ əŬŰŬůəŮɡɎɕɞɜŰŬɜ Ůə Űɤɜ 

ˊɟɞŰɏɟɤɜ əŬɘ ŬɡɚŬəɩɜɞɜŰŬɜ Ůə Űɤɜ ɡůŰɏɟɤɜ ůŮ ɓɎɗɞɠ 10-15 Ůə ɔɘŬ Űɖɜ ɏŭɟŬůɖ Űɖɠ əɚɑɛŬəŬɠ. ȱŰŬɜ 

ůɡɢɜɧ ɞɘ ɔɤɜɑŮɠ Űɤɜ əɚɘɛŬəɞůŰŬůɑɤɜ ɜŬ ˊŮɟɘɓɎɚɚɞɜŰŬɘ Ŭˊɧ ɡˊɞůŰɡɚɩɛŬŰŬ əŬɘ ŭɞəɞɨɠ ɞˊɧŰŮ 

ˊɟɞŰŮɘɜɧŰŬɜ əŬɘ ɖ ŭɘŬɛɧɟűɤůɖ ŭɞəɩɜ əŮəɚɘɛɏɜɤɜ Ŭˊɧ ɡˊɞůŰɨɚɤɛŬ ůŮ ɡˊɞůŰɨɚɤɛŬ ɔɘŬ Űɖɜ ůŰɐɟɘɝɖ 

Űɖɠ əɚɑɛŬəŬɠ. ɆɡɢɜɎ ůɢɖɛŬŰɘɕɧŰŬɜ űɟɏŬɟ ůŰɞ ɛɏůɞ Űɞɡ əɚɘɛŬəɞůŰŬůŰŬůɑɞɡ ˊɞɡ ɞɜɞɛŬɕɧŰŬɜ űŬɜɧɠ. 

2.2.5. ŪŮɛɏɚɘŬ  

Ƀɘ ɗŮɛŮɚɘɩůŮɘɠ ŬˊɞŰŮɚɞɨɜŰŬɜ Ŭˊɧ ɛŮɛɞɜɤɛɏɜŬ ˊɏŭɘɚŬ əɤɜɘəɐɠ ɛɞɟűɐɠ, ůŮ ˊŬɚŬɘɧŰŮɟŮɠ 

əŬŰŬůəŮɡɏɠ, Ůɜɩ ɡˊɎɟɢɞɡɜ əŬɘ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ŭŮɜ ˊɟɞɓɚŮˊɧɜŰɞɡůŬɜ ůɡɜŭŮŰɐɟɘŮɠ ŭɞəɞɑ. 

ɈˊɞɚɞɔɘɕɧŰŬɜ ɖ ŬůəɞɨɛŮɜɖ ŭɘɎŰɛɖůɖ ůŰɖɜ əŬŰŬəɧɟɡűɖ ŭɘŮˊɘűɎɜŮɘŬ Űɞɡ ɡˊɞůŰɡɚɩɛŬŰɞɠ əŬɘ Űɞɡ 

ˊɏŭɘɚɞɡ əŬɘ ɞ ɛɖɢŬɜɘůɛɧɠ ɛŮŰŬűɞɟɎɠ Űɞɡ űɞɟŰɑɞɡ Ŭˊɧ Űɖɜ Ŭɜɤŭɞɛɐ ůŰɖ ɗŮɛŮɚɑɤůɖ. ȼ ŬɜŰɞɢɐ ŬɡŰɐɠ 

Űɖɠ ŭɘŮˊɘűɎɜŮɘŬɠ ɚŬɛɓŬɜɧŰŬɜ ˊŮɟɑ ŰŬ 6-7 kg/cm2. ɀŮ ɓɎůɖ Űɖɜ ŬˊŬɘŰɞɨɛŮɜɖ ŮˊɘűɎɜŮɘŬ ɛŮŰŬűɞɟɎɠ Űɖɠ 

ɏɜŰŬůɖɠ ɡˊɞɚɞɔɘɕɧŰŬɜ Űɞ ŬˊŬɘŰɞɨɛŮɜɞ ɨɣɞɠ Űɞɡ ɗŮɛŮɚɑɞɡ. Ƀ ɞˊɚɘůɛɧɠ ŰɞˊɞɗŮŰɞɨɜŰŬɜ ůŰɖɜ əɎŰɤ 

ˊŬɟŮɘɎ Űɞɡ ˊɏŭɘɚɞɡ əŬɘ ɡˊɞɚɞɔɘɕɧŰŬɜ ɛŮ ɗŮɩɟɖůɖ Űɞɡ ŰɛɐɛŬŰɞɠ ɤɠ ˊɟɞŮɝɏɢɤɜ ˊɟɧɓɞɚɞɠ Ŭˊɧ Űɞ 

ɡˊɞůŰɨɚɤɛŬ űɞɟŰɘɕɧɛŮɜɞ ɛŮ Űɘɠ ŬɜŰɘŭɟɎůŮɘɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ɛŮ ˊɚɎŰɞɠ ɧůɞ ɖ ˊɟɞůəŮɑɛŮɜɖ ˊŬɟŮɘɎ Űɞɡ 

ɡˊɞůŰɡɚɩɛŬŰɞɠ. Ɇɡɜɐɗɖɠ ŬˊɧůŰŬůɖ Űɤɜ ɞˊɚɘůɛɩɜ ůŰɖɜ ŭɘŬɛɞɟűɞɨɛŮɜɖ ŮůɢɎɟŬ ŮəŬŰɏɟɤɗŮɜ Űɖɠ 

ˊɟɞɓɞɚɐɠ Űɞɡ ɡˊɞůŰɡɚɩɛŬŰɞɠ ɐŰŬɜ ŰŬ 15Ůə ɛŮ ŭɘŬŰɞɛɐ ɧɛɞɘŬ Űɖɠ ɡˊɞɚɞɔɘɕɧɛŮɜɖɠ ɔɘŬ Űɞɜ 

ɡˊɞɚɞɔɘůɗɏɜŰŬ ˊɟɧɓɞɚɞ. ɇɞ ůəɡɟɧŭŮɛŬ Űɤɜ ɗŮɛŮɚɑɤɜ ɐŰŬɜ ɔŮɜɘəɩɠ ůɡɜɗɏůŮɤɠ 1:3:6 ůˊŬɜɑɤɠ 1:4:8 

ɛɏɟɖ ɧɔəɞɡ ŰůɘɛɏɜŰɞɡ/Ɏɛɛɞɡ/ůəɨɟɤɜ. ȱŰŬɜ ůɨɜɖɗŮɠ ŬɜɎɛŮůŬ ůŰŬ ˊɏŭɘɚŬ əŬɘ Űɞ ɏŭŬűɞɠ ɜŬ ɛɞɟűɩɜŮŰŬɘ 

Ɏɞˊɚɞ ůəɡɟɧŭŮɛŬ (ɔəɟɞ ɛˊŮŰɧɜ) ůɖɛŬɜŰɘəɞɨ ˊɎɢɞɡɠ 0.5-1m ůŮ ́ŮɟɑˊŰɤůɖ ŬɜŮˊɎɟəŮɘŬɠ Űɤɜ 

ŮˊɘŰɟŮˊɧɛŮɜɤɜ ŮŭŬűɘəɩɜ ŰɎůŮɤɜ. ȷɡŰɧ Űɞ ɘůɢɜɧ ůəɡɟɧŭŮɛŬ ŮɑɢŮ ŬɜŰɞɢɏɠ Űɖɠ ŰɎɝŮɤɠ Űɤɜ  20-30kg/cm2 

2.3. ɇɞ ɡˊɧ ɛŮɚɏŰɖ əŰɐɟɘɞ 

ɇŬ əŰɐɟɘŬ ˊɞɡ əŬŰŬůəŮɡɎůŰɖəŬɜ ˊɟɘɜ Űɞ 1985 ůɢŮŭɘŬůŰɐəŬɜ ɛŮ ɓɎůɖ Űɞ ȸŬůɘɚɘəɧ ŭɘɎŰŬɔɛŬ Űɞɡ 

1959 ɛŮ ɓɎůɖ Űɞ ɞˊɞɑɞ ŮɘůɎɢɗɖəŮ ɞ ˊɟɩŰɞɠ Ůɚɚɖɜɘəɧɠ ŬɜŰɘůŮɘůɛɘəɧɠ əŬɜɞɜɘůɛɧɠ . ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ 

Űɞɡɠ ůŮɘůɛɞɨɠ ˊɞɡ ŮˊŬəɞɚɞɡɗɐůŬɜ  ůŰɘɠ ŮˊɧɛŮɜŮɠ ŭŮəŬŮŰɑŮɠ ŬˊɞŭŮɑɢɗɖəŮ ɧŰɘ ɘŭɑɤɠ ɞɘ ˊɞɚɡɩɟɞűŮɠ 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

əŬŰŬůəŮɡɏɠ Ŭˊɧ ɞˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ ŭɘɏɗŮŰŬɜ ůɖɛŬɜŰɘəɐ ŬɜŰɞɢɐ əŬɘ ɡˊŮɟŬɜŰɞɢɐ ɚɧɔɤ əŬɜɞɜɘəɩɜ 

ŰɞɘɢɞˊɚɖɟɩůŮɤɜ, ŬɚɚɎ ˊŮɟɘɞɟɘůɛɏɜɖ ˊɚŬůŰɘɛɧŰɖŰŬ . ɄŬɟɧŰɘ ɞ ŬɜŰɘůŮɘůɛɘəɧɠ əŬɜɞɜɘůɛɧɠ ŬɡŰɧɠ 

ŬűɞɟɞɨůŮ ɛɞɜɩɟɞűŮɠ əŬŰŬůəŮɡɏɠ (ŬɜɎɚɡůɖ əŬŰɎ ȷ. Ʌɞɡůɧˊɞɡɚɞ çȹɘŬɜɞɛɐ ɞɟɘɕɞɜŰɑɤɜ ŭɡɜɎɛŮɤɜ ɡˊɧ 

ɎəŬɛˊŰɞɡ ˊɚŬəɎɠ Ůɘɠ ɞɚɧůɤɛɞɡɠ Ůɜ Űɤ ɢɤɟɩ űɞɟŮɑɠ. ɄŮɟɘˊŰɩůŮɘɠ ůŮɘůɛɘəɩɜ ŭɡɜɎɛŮɤɜ . ȹɘŬɜɞɛɐ əŬɘ 

ŭɑŬɘŰŬ ŬɡŰɩɜ.è 1932 )  , ɞ ůɢŮŭɘŬůɛɧɠ ˊɞɚɡɤɟɧűɤɜ əŰɖɟɑɤɜ ɔɘɜɧŰŬɜ ɤɠ ɗŮɩɟɖůɖ əɎɗŮ ɞɟɧűɞɡ ůŬɜ 

ɛɞɜɩɟɞűɖɠ əŬŰŬůəŮɡɐɠ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖɜ ɗŮɩɟɖůɖ ŮɚŬůŰɘəɐɠ ůŰɐɟɘɝɖɠ ɔɘŬ ŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ 

ɢɤɟɑɠ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ɖ ˊɚŬɘůɘŬəɐ ɚŮɘŰɞɡɟɔɑŬ ůŰɖɜ ŬɜɎɚɖɣɖ ůŮɘůɛɘəɐɠ ɏɜŰŬůɖɠ. 

ȳɛɤɠ ɔɘŬ Űɖɜ Ůˊɞɢɐ ŮəŮɑɜɖ ɞɘ ɔɜɩůŮɘɠ ɐŰŬɜ ˊŮɟɘɞɟɘůɛɏɜŮɠ ɞˊɧŰŮ ɞ ŬɜŰɘůŮɘůɛɘəɧɠ əŬɜɞɜɘůɛɧɠ 

ŬɡŰɧɠ ŭŮɜ ɐŰŬɜ ŮˊŬɟəɐɠ ɔɘŬ ɜŬ ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ɞɘ ůɖɛŮɟɘɜɞɑ ůŰɧɢɞɘ ŬůűɎɚŮɘŬɠ əŬɘ ˊɟɞůŰŬůɑŬɠ ɕɤɐɠ. 

Ⱥ́ ɑůɖɠ ˊɟɏˊŮɘ ɜŬ ŰɞɜɘůŰŮɑ ɧŰɘ ɞ ɏɚŮɔɢɞɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɡɚɘəɩɜ ŮəŮɑɜɖ Űɖɜ Ůˊɞɢɐ ɡˊɐɟɢŮ ůŮ 

ˊŮɟɘɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŬɚɚɎ ɖ ŰŮɢɜɞɚɞɔɑŬ ůəɡɟɞŭɏɛŬŰɞɠ ŭŮɜ ɐŰŬɜ Űɧůɞ ŬɜŮˊŰɡɔɛɏɜɖ. ȰɢɞɜŰŬɠ 

ɡˊɧɣɖ Űɞɡɠ ˊŬɟŬˊɎɜɤ ˊŬɟɎɔɞɜŰŮɠ ɔŮɜɜɘɏŰŬɘ ɖ ŬɜɎɔəɖ ɔɘŬ ŬˊɞŰɑɛɖůɖ Űɤɜ ˊɞɚɡɤɟɧűɤɜ əŬŰŬůəŮɡɩɜ 

ɏɜŬɜŰɘ ůŮɘůɛɘəɩɜ ŭɟɎůŮɤɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣɞɡɜ ůŰɞ ɛɏɚɚɞɜ ŮɚɏɔɢɞɜŰŬɠ ŮɎɜ ɛˊɞɟɞɨɜ ɜŬ ˊɚɖɟɞɨɜ 

Űɞɡɠ Ůɚɏɔɢɞɡɠ Űɤɜ ȺC8. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮɝŮŰɎɕŮŰŬɘ ɏɜŬ Űɡˊɘəɧ ŮˊŰŬɩɟɞűɞ əŰɐɟɘɞ Űɞɡ 1970 , Űo ɞˊɞɑɞ ŮɑɢŮ ŰɟɑŬ 

ŬɜɞɑɔɛŬŰŬ ůŰɖɜ ɛɘŬ ŭɘŮɨɗɡɜůɖ ˊŮɟɑˊɞɡ Űɤɜ 6 m  əŬɘ ŰɏůůŮɟŬ ŬɜɞɑɔɛŬŰŬ ůŰɖɜ Ɏɚɚɖ ŭɘŮɨɗɡɜůɖ Űɤɜ 6 

ɛɏŰɟɤɜ, Űɞ ɨɣɞɠ Űɞɡ əɎɗŮ ɞɟɧűɞɡ ɐŰŬɜ 3 ɛŮŰɟɎ əŬɘ ɡˊɎɟɢŮɘ əŬɜɞɜɘəɧŰɖŰŬ əŬɗô ɨɣɞɠ əŬɘ ůŮ Űɞɛɐ . 

ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɘŬ Űɡˊɘəɐ əɎŰɞɣɖ Űɞɡ əŰɖɟɑɞɡ əŬɘ ɏɜŬɠ ˊɑɜŬəŬɠ ɛŮ Űɖɠ ɔŮɤɛŮŰɟɘəɏɠ 

ŭɘŬůŰɎůŮɘɠ Űɤɜ ɡˊɞůŰɡɚɤɛɎŰɤɜ ŬɜɎ ůŰɎɗɛɖ. 

ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ŰŬ əŰɑɟɘŬ Űɞɡ 1970 əŬɘ Űɞɡ 1980 ɏɢɞɡɜ ŰŮŰɟŬɔɤɜɘəɎ ɡˊɞůŰɡɚɩɛŬŰŬ 60ɉ60 ůŰŬ 

ŮůɤŰŮɟɘəɎ ˊɚŬɑůɘŬ əŬɘ 90ɉ25  əŬɘ ɔɤɜɘŬəɎ 25/70/25/70 (ɡˊɞůŰɨɚɤɛŬ ɛɞɟűɐɠ L) ůŰŬ ŮɝɤŰŮɟɘəɎ ˊɚŬɑůɘŬ 

Űɤɜ ŭɡɞ əŬŰɩŰŮɟɤɜ ɞɟɞűɩɜ. Ƀɘ ŭɘŬůŰɎůŮɘɠ ɡˊɞůŰɡɚɤɛɎŰɤɜ ɛŮɘɩɜɞɜŰŬɘ ůŰŬŭɘŬəɎ əɎɗŮ ŭɡɞ ɞɟɧűɞɡɠ 

əŬŰɎ 10 cm əŬɘ 20 cm ɧɛɤɠ ŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ ɛɞɟűɐɠ L ůɡɜŮɢɑɕɞɡɜ ɛŮ Űɘɠ ɘŭɑŮɠ ŭɘŬůŰɎůŮɘɠ ɛɏɢɟɘ Űɞɜ 

ŰɏŰŬɟŰɞ ɧɟɞűɞ, ůŰɞɜ ˊɏɛˊŰɞ əŬɘ ɏəŰɞ ɧɟɞűɞ ɏɢɞɡɜ ŭɘŬůŰɎůŮɘɠ 25/60/25/60 Ůɜɩ ůŰɞɜ ɏɓŭɞɛɞ ɧɟɞűɞ 

əŬŰŬɚɐɔɞɡɜ ůŮ ŭɘŬůŰɎůŮɘɠ 25/55/25/55 . ɇɞ ˊɞůɞůŰɧ Űɞɡ ŭɘŬɛɐəɞɡɠ ɞˊɚɘůɛɞɨ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 1% ɏɤɠ 

3% . ɆŮ ŬɡŰɎ ŰŬ əŰɐɟɘŬ ŬˊɞɡůɘɎɕŮɘ ˊɡɟɐɜŬɠ Ŭˊɧ ɞˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ ɛɞɟűɐɠ Ʉ .Ƀɘ ůɡɜŭŮŰɐɟŮɠ ŮɑɜŬɘ 

ū8 ŰɞˊɞɗŮŰɞɨɜŰŬɘ Ŭˊɧ 10 cm ɏɤɠ 15 cm ůŰɞɡɠ əŬŰɤŰɏɟɞɡɠ ɞɟɧűɞɡɠ əŬɘ Ŭˊɧ 20 ɏɤɠ 25 ůŰɞɡɠ 

ŬɜɤŰɏɟɞɡɠ ɞɟɧűɞɡɠ . 

ɄɑɜŬəŬɠ 1: ũŮɤɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɡˊɞůŰɡɚɤɛɎŰɤɜ əŬɘ ŭɘɎŰŬɝɖ ɞˊɚɘůɛɞɨ ɡˊɧ ɛŮɚɏŰɖ əŬŰŬůəŮɡɐɠ 

 

ɇŬ ŭɞəɎɟɘŬ ˊŮɟɘɛŮŰɟɘəɎ ɏɢɞɡɜ ŭɘŬůŰɎůŮɘɠ 25/50 əŬɘ ŮůɤŰŮɟɘəɎ 20/60. Ƀɘ ŭɘŬůŰɎůŮɘɠ ŬɡŰɏɠ ŮɑɜŬɘ 

ůŰŬɗŮɟɏɠ ůŮ ɧɚɞɡɠ Űɞɡɠ ɞɟɧűɞɡɠ  əŬɘ ɛŮ ůɡɜŭŮŰɐɟŮɠ ū8 ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŬɜɎ 40 cm. ũɜɤɟɑɕɞɜŰŬɠ 

ɧŰɘ Űɖɜ Ůˊɞɢɐ ŮəŮɑɜɖ ɞ ůɢŮŭɘŬůɛɧɠ ɔɑɜɞɜŰŬɜ ɛŮ ɓɎůɖ Űɖɜ ŮɚŬůŰɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ əŰɖɟɑɤɜ ɞˊɧŰŮ ŭŮɜ 

ɡˊɐɟɢŮ ɔɜɩůɖ əŬɘ ŬˊŬɑŰɖůɖ ɔɘŬ ˊɚŬůŰɘɛɧŰɖŰŬ ɐ ŮɚŮɔɢɧɛŮɜɖ ŬɜŮɚŬůŰɘəɐ ůɡɛˊŮɟɘűɞɟɎ əŬɘ ɘəŬɜɧŰɘəɧɠ 

ůɢŮŭɘŬůɛɧɠ, ůɡɜɎɔŮŰŬɘ Űɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ŰŬ əŰɑɟɘŬ Űɘɠ ŭŮəŬŮŰɑŮɠ ŮəŮɑɜŮɠ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ɗŮɤɟɖɗɞɨɜ 
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ŬɜŰɘůŮɘůɛɘəɏɠ əŬŰŬůəŮɡɏɠ ɛŮ Űɞ ɑŭɘɞ ŮˊɑˊŮŭɞ ŬůűɎɚŮɘŬɠ ɧˊɤɠ ɞɘ ůɖɛŮɟɘɜɏɠ. ɄŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ɡˊɐɟɢŮ 

ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŬŭɡɜŬɛɑŮɠ ůŰɖɜ əŬŰŬůəŮɡɐ ŭɞɛɘəɩɜ ɛŮɚɩɜ ɧˊɤɠ: 

1. ɀɖ ŮˊŬɟəɐɠ ŮˊɘəɎɚɡɣɖ Űɞɡ ɞˊɚɘůɛɞɨ (2.5  cm) ɛŮ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɚɚɏɠ űɞɟɏɠ ɞ 

ŮɔəɎɟůɘɞɠ ɞˊɚɘůɛɧɠ (ůɡɜŭŮŰɐɟŮɠ)  ɜŬ ŭɘŬɓɟɤɗŮɑ ɞˊɧŰŮ ɞ ŭɘŬɛɐəɖɠ ɞˊɚɘůɛɧɠ ŭŮɜ ɛˊɞɟɞɨůŮ ɜŬ 

ŬɜŬˊŰɨɝŮɘ Űɖɜ ůɡɜɞɚɘəɐ ŮűŮɚəɨůŰɘəɐ ŬɜŰɞɢɐ Űɞɡ. Ⱥˊɑůɖɠ ɡˊɐɟɢŬɜ ŬɜɞɘəŰɞɑ ůɡɜŭŮŰɐɟŮɠ ɛŮ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɜŬ ɛɖɜ ɡˊɎɟɢŮɘ ɚŮɘŰɞɡɟɔɑŬ ˊŮɟɘůűɘɔɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ əɞɜŰɎ ůŰɖɜ ˊŮɟɘɞɢɐ ůŰɖɟɑɝŮɩɜ. 

2. ɄŬɟŬŰɖɟŮɑŰŬɘ ɘŭɘŬɑŰŮɟŬ ɢŬɛɖɚɧ ˊɞůɞůŰɧ ŭɘŬɛɐəɖ ɞˊɚɘůɛɞɨ əɡɟɑɤɠ ůŰŬ ŬɜɞɑɔɛŬŰŬ Űɤɜ 

ŭɞəŬɟɘɩɜ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɏɢɞɡɛŮ ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ ɢŬɛɖɚɎ ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ ůŰɘɠ ŭɘŬŰɞɛɏɠ 

ŬɡŰɏɠ ůŰɞ ɛɏůɞɜ. ȷɡŰɧ ɓɏɓŬɘŬ ɞűŮɘɚɧŰŬɜ ůŰɖɜ ɣŮɡŭɞůŰŬŰɘəɐ ŬɜɎɚɡůɖ ɛŮ ɞɛɞɘɧɛɞɟűɖ əŬŰŬɜɞɛɐ 

ɞɟɘɕɧɜŰɘɤɜ ůŮɘůɛɘəɩɜ ŭɡɜɎɛŮɤɜ əŬɗô ɨɣɞɠ Űɞɡ əŰɘɟɑɞɡ Ů*W , ɧˊɞɡ Ů ůŮɘůɛɘəɧɠ ůɡɜŰŮɚŮůŰɐɠ Ů = 0.04-

0.16 .  Ⱥˊɑůɖɠ ɖ ɏɚɚŮɘɣɖ əŬŰŬůəŮɡŬůŰɘəɩɜ ŭɘŬŰɎɝŮɤɜ  ŮəɛŮŰŬɚɚŮɡɧŰŬɜ Ŭˊɧ ŭɘɎűɞɟɞɡɠ ŮɟɔɞɚɎɓɞɡɠ ɛŮ 

ůəɞˊɧ Űɞ əɏɟŭɞɠ əŬɘ ɔɘɜɧŰŬɜ ŰɞˊɞɗɏŰɖůɖ ɢŬɛɖɚɞɨ ˊɞůɞůŰɞɨ ɞˊɚɘůɛɞɨ. 

3. ɉŬɛɖɚɏɠ ŬɜŰɞɢɏɠ ůəɡɟɞŭɏɛŬŰɞɠ ɛŮ ˊŬɟŬůəŮɡɐ ůŰɞ ŮɟɔɞŰɎɝɘɞ, əŬŰɖɔɞɟɑŬɠ ȸ225 

ˊɞɚɚɏɠ űɞɟɏɠ ˊɟɞɏəɡˊŰŮ ŬɜɎɛɘɝɖ ɛŮ ŬŭɟŬɜɐ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɜ Ŭˊɧ ˊɞŰŬɛɘɎ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ  

ɡˊɎɟɢŮɘ ŬɜɞɛɞɘɞɛɞɟűɑŬ ůŰɖɜ əŬŰŬɜɞɛɐ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ůəɡɟɞŭɏɛŬŰɞɠ ůŰŬ ŭɘŬűɞɟɎ ŰɛɐɛŬŰŬ Űɞɡ 

űɞɟɏŬ. 

 

 
ȺɘəɧɜŬ 5: ɇɡˊɘəɐ əɎŰɞɣɖ Űɖɠ ɡˊɧ ɛŮɚɏŰɖ əŬŰŬůəŮɡɐɠ. 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

Ƀ əŬɜɞɜɘůɛɧɠ ŮˊŮɛɓɎůŮɤɜ (ȾȷɁ.ȺɄȺ) ůɡɜɞɣɑɕŮɘ Űɖɜ ŬˊɞŰɑɛɖůɖ ɡűɘůŰɎɛŮɜɤɜ əŬŰŬůəŮɡɩɜ 

ůŰɘɠ Ůɝɐɠ űɎůŮɘɠ ůŰɞ əŮűɎɚŬɘɞ 2.2.1: 

¶ Ɇɡɚɚɞɔɐ ůŰɞɘɢŮɑɤɜ (ɏɟŮɡɜŬ - ŰŮəɛɖɟɑɤůɖ Űɞɡ ɘůŰɞɟɘəɞɨ Űɞɡ ŭɞɛɐɛŬŰɞɠ) 

¶ ȷɜɎɚɡůɖ, əŬɘ 

¶ ȰɚŮɔɢɞɠ ɞɟɘŬəɩɜ əŬŰŬůŰɎůŮɤɜ. 

ȼ ŬɡŰɞɣɑŬ Űɞɡ ɑŭɘɞɡ Űɞɡ ɛŮɚŮŰɖŰɐ ůŰɞ əŰɐɟɘɞ ˊɟɞɠ Ůɜɑůɢɡůɖ ŮɑɜŬɘ əɟɑůɘɛɖ ɔɘŬ Űɖɜ ůɤůŰɐ 

Ůəˊɧɜɖůɖ Űɖɠ ɛŮɚɏŰɖɠ Ůɜɩ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ ɖ ˊɟɧŰŮɟɖ ŮɛˊŮɘɟɑŬ əŬɗɩɠ ŭɑɜŮɘ Űɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ɔɜɩůɖɠ 

ůɖɛŮɑɤɜ Űɖɠ əŬŰŬůəŮɡɐ ˊɞɡ ˊɘɗŬɜɩɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ɜŬ ŬˊɞŰɡˊɤɗɞɨɜ ŮɑŰŮ ɜŬ ŭɘŮɟŮɡɜɖɗɞɨɜ ůŮ 

ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ. 

3.1. ȸȼɀȷɇȷ ɇȼɆ ȷɄɃɇȽɀȼɆȼɆ 

¶ ȼ ŬɜŬɕɐŰɖůɖ Űɞɡ ɘůŰɞɟɘəɞɨ ŮɑɜŬɘ ɛŮɔɎɚɖɠ ůɖɛŬůɑŬɠ ůŮ ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ ɡˊɧ Ůɜɑůɢɡůɖ 

əŬŰŬůəŮɡɏɠ ɛɘŬɠ əŬɘ ŬˊɞŰŮɚɞɨɜ ŭɞɛɏɠ  ˊɞɡ ˊɚɏɞɜ ɝŮˊŮɟɜɞɨɜ ŰŬ ůŬɟɎɜŰŬ (+) ɏŰɖ ɕɤɐɠ. 

ȷɡŰɧ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɓɟɑůəŮŰŬɘ ˊɞɚɨ əɞɜŰɎ ůŰɞɜ ɛɘůɧ ŬɘɩɜŬ ˊɞɡ ŰɑɗŮŰŬɘ 

əŬɜɞɜɘůŰɘəɎ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ ɜɏɤɜ əŬŰŬůəŮɡɩɜ. ɇɏŰɞɘɞɡ Ůɑŭɞɡɠ əŬŰŬůəŮɡɏɠ ɛŮ 

ůɖɛŬɜŰɘəɐ ŭɘɎɟəŮɘŬ ɕɤɐɠ ɏɢɞɡɜ ɡˊɞůŰŮɑ əŬɘ ˊɚɖɗɩɟŬ ŮˊŮɛɓɎůŮɤɜ, ɧˊɤɠ ŬűŬɑɟŮůɖ ɐ 

ˊɟɞůɗɐəɖ ɛɖ űŮɟɧɜŰɤɜ ŭɞɛɘəɩɜ ůŰɞɘɢŮɑɤɜ, ɧˊɤɠ ŰɞɘɢɞˊɚɖɟɩůŮɘɠ ɐ əŬɘ ŮˊŮəŰɎůŮɘɠ 

ŮɑŰŮ əŬɗɨɣɞɠ əŬɘ ˊɎůɖɠ űɨůŮɤɠ Ɏɚɚɖɠ ɛɞɟűɐɠ ŮˊŮɛɓɎůŮɘɠ ˊɞɡ ɢɟŮɘɎůŰɖəŬɜ ɔɘŬ Űɖɜ 

ŮɝɡˊɖɟɏŰɖůɖ Űɤɜ ɢɟɖůŰɩɜ Űɞɡɠ. Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ŰɟɞˊɞˊɞɘɐůŮɘɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŬɡɗŬɑɟŮŰŬ ɢɤɟɑɠ ɧɛɤɠ ɜŬ ŭɘŮɟŮɡɜɖɗɞɨɜ ɞɘ ɞˊɞɘŮůŭɐˊɞŰŮ 

ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ ŮˊɎɟəŮɘŬ Űɖɠ əŬŰŬůəŮɡɐɠ. 

¶ ȼ ŬˊɞŰɨˊɤůɖ Űɖɠ əŬŰŬůəŮɡɐɠ ŮɑɜŬɘ Ůˊɑůɖɠ əɟɑůɘɛɞ ůŰɎŭɘɞ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ 

ɘəŬɜɧŰɖŰɎɠ ˊŬɟŬɚŬɓɐɠ Űɤɜ ůŮɘůɛɘəɩɜ ŮɜŰɎůŮɤɜ ɐ ɞˊɞɘŬůŭɐˊɞŰŮ Ɏɚɚɖɠ əŬŰŬˊɧɜɖůɖɠ, 

ˊɞɡ ŮɜŭɏɢŮŰŬɘ ŬɡŰɐ ɜŬ ˊŬɟŬɚɎɓŮɘ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ. ȹŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ 

ɛɧɜɞ ůŰɖɜ ɔŮɤɛŮŰɟɘəɐ ŬˊɞŰɨˊɤůɖ ŬɚɚɎ əŬɘ ůŰɖɜ ɞˊŰɘəɐ ˊŬɟŬŰɐɟɖůɖ űɗɞɟɩɜ Ŭˊɧ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ əŬɘ ɛɖ ˊŬɟɎɔɞɜŰŮɠ ɞɘ ɞˊɞɑɞɘ ɏɢɞɡɜ ŮˊɘŭɟɎůŮɘ ŭɡůɛŮɜɩɠ ůŰɞ űɞɟɏŬ. 

ȷɡŰɧ ŮɑɜŬɘ ŬɟəŮŰɎ ůɖɛŬɜŰɘəɧ ŭɘɧŰɘ ˊɏɟŬ Ŭˊɧ Űɞɡɠ ŮɟɔŬůŰɖɟɘŬəɞɨɠ Ůɚɏɔɢɞɡɠ ɧˊɤɠ Űɖɜ 

əɞˊɐ əɡɚɘɜŭɟɘəɩɜ ŭɞəɘɛɑɤɜ ŬˊŬɘŰŮɑŰŬɘ əŬɘ ɖ ŮˊŬɜŬűɞɟɎ ɧɚɤɜ Űɤɜ ˊɘɗŬɜɩɜ ɓɚŬɓɩɜ 

ˊɞɡ ɏɢŮɘ ůɡůůɤɟŮɨůŮɘ ɖ əŬŰŬůəŮɡɐ ɩůŰŮ ŬɡŰɐ ɜŬ ŮˊŬɜɏɚɗŮɘ ůŰɖɜ Ŭɟɢɘəɐ Űɖɠ 

əŬŰɎůŰŬůɖ ɛɏůɤ ŮˊɘůəŮɡɩɜ. ȷɡŰɐ ɖ Ŭɟɢɘəɐ əŬŰɎůŰŬůɖ Űɞɡ ŭɞɛɐɛŬŰɞɠ ŮɑɜŬɘ əŬɘ ˊɞɡ ɗŬ 

ŬˊɞŰŮɚɏůŮɘ Űɞ ɡˊɧɓŬɗɟɞ ɔɘŬ ɞˊɞɘŮůŭɐˊɞŰŮ ŮɟɔŬůɑŮɠ ŬɜŰɘůŮɘůɛɘəɐɠ ŬɜŬɓɎɗɛɘůɐɠ Űɞɡ 

Ůűɧůɞɜ ɏɢŮɘ ŮɝŬůűŬɚɘůŰŮɑ ɖ ˊɟɞůŰŬůɑŬ Űɞɡ Ŭˊɧ Űɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ. 

¶ ȾŬŰɧˊɘɜ ɞ ɛŮɚŮŰɖŰɐɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ Űɖɜ əŬŰŬůəŮɡɐ əŬɘ ɜŬ ŬɝɘɞɚɞɔɐůŮɘ Űɖɜ 

ˊŬɟŬɛɏɜɞɡůŬ ɘəŬɜɧŰɖŰɎ Űɖɠ ɛɏůɤ Űɤɜ ŮˊɘůəŮɡɩɜ ůŰɖɜ ˊŬɟŬɚŬɓɐ Űɤɜ ůŮɘůɛɘəɩɜ 

ŭɟɎůŮɤɜ.  

¶ Ⱥűɧůɞɜ əɟɘɗŮɑ ŬˊŬɟŬɑŰɖŰɖ ɖ Ůɜɑůɢɡůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ɛŮɚŮŰɖɗŮɑ ɖ ɛɞɟűɐ Űɞɡ ŭɞɛɐɛŬŰɞɠ. 

Ⱥɜɩ ɖ ŬˊɞŰɑɛɖůɖ ůɡɢɜɎ ŮɑɜŬɘ ůŬűɐɠ, ŮɘŭɘəɎ Ůűɧůɞɜ ɡˊɎɟɢɞɡɜ ůɢɏŭɘŬ, Ŭˊɧ Űɖɜ Ɏɚɚɖ, 

ɖ ɛŮɚɏŰɖ ŮˊŮɛɓɎůŮɤɜ ŮɑɜŬɘ ɛɑŬ ŭɘŬŭɘəŬůɑŬ ˊɞɚɨˊɚɞəɖ ɖ ɞˊɞɑŬ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ ˊɞɚɚɏɠ 

ɛŮŰŬɓɚɖŰɏɠ ɧˊɤɠ ŰŬ ŭɡɜŬɛɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɖ ůɡɜɞɚɘəɐ ŬɜŰɞɢɐ Űɖɠ əŬŰŬůəŮɡɐɠ, əŬɘ 

ɞɘ ɞɘəɞɜɞɛɘəɏɠ əŬɘ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ŭŮůɛŮɨůŮɘɠ. 

3.1.1. ȷɟɢɘəɐ ɀŮɚɏŰɖ 

ȼ ɨˊŬɟɝɖ Ŭɟɢɘəɩɜ ůɢŮŭɑɤɜ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Ůɜɧɠ ɡűɘůŰɎɛŮɜɞɡ űɞɟɏŬ 

ɃɆ ŮɘŭɘəɎ ŮɎɜ ŬɡŰɎ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ ŰŮɨɢɖ ɡˊɞɚɞɔɘůɛɩɜ. ɇɞ ˊɘɞ ůɨɜɖɗŮɠ ɔɘŬ ɛɘəɟɧŰŮɟŬ ɏɟɔŬ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ Űɞɜ əɨɟɘɞ ɧɔəɞ Űɞɡ əŰɖɟɘŬəɞɨ ŬˊɞɗɏɛŬŰɞɠ ˊɞɡ ŭɨɜŬŰŬɘ ɜŬ ŮɜɘůɢɡɗŮɑ əŬɘ ŰŬ ɞˊɞɑŬ Ŭɜɐəɞɡɜ 

ůŮ ɘŭɘɩŰŮɠ ŮɑɜŬɘ ɜŬ ɛɖɜ ɡűɑůŰŬŰŬɘ Űɞ ŰŮɨɢɞɠ ɡˊɞɚɞɔɘůɛɞɨ Ůɜɩ ůɡɢɜɎ Űɞ ɑŭɘɞ ůɡɛɓŬɑɜŮɘ əŬɘ ɛŮ ŰŬ ůɢɏŭɘŬ 

Űɖɠ əŬŰŬůəŮɡɐɠ, ɘŭɑɤɠ ɧůɞ  ˊŬɚŬɘɧŰŮɟɐ ŮɑɜŬɘ ŬɡŰɐ. ȯɚɚɖ ɛɑŬ ˊɖɔɐ ˊɚɖɟɞűɧɟɖůɖɠ ŮɑɜŬɘ əŬɘ əɎˊɞɘɞ 

ˊɘɗŬɜɧ ɖɛŮɟɞɚɧɔɘɞ ŮɟɔŬůɘɩɜ ˊɞɡ ŰɖɟɐɗɖəŮ Ŭˊɧ Űɖɜ ŮˊɑɓɚŮɣɖ əŬŰɎ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ɏɟɔɞɡ. ɄɟɧəŮɘŰŬɘ 
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ɔɘŬ ŬɟəŮŰɎ ůˊɎɜɘŬ ˊŮɟɑˊŰɤůɖ əŬɘ ˊɘɞ ˊɘɗŬɜɩɠ ɜŬ ŮűŬɟɛɧůŰɖəŮ ůŮ əŰɐɟɘŬ ŭɖɛɧůɘŬɠ ɢɟɐůɖɠ, ŰŬ ɞˊɞɑŬ 

Ůɜ ɔɏɜŮɘ ŰŮɑɜɞɡɜ ɜŬ ŭɘŬɗɏŰɞɡɜ ˊɘɞ ˊɚɐɟŮɘɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɗɩɠ ŭɘŬŰɑɗŮŰŬɘ Űɞ ŬɟɢŮɑɞ Űɤɜ ůɢŮŭɑɤɜ Űɞɡɠ 

əŬɘ ˊɞɚɨ ˊɘɗŬɜɩɠ Űɞ ŰŮɨɢɞɠ ɡˊɞɚɞɔɘůɛɩɜ Űɞɡɠ (əŬɘ ŬɡŰɎ ɧɢɘ ˊɎɜŰɞŰŮ). 

3.1.2. ȷˊɞŰɨˊɤůɖ 

ȷɜŮɝŬɟŰɐŰɤɠ Űɖɠ ɨˊŬɟɝɖɠ ɐ ɧɢɘ Űɤɜ Ŭɟɢɘəɩɜ ůɢŮŭɑɤɜ ɖ əŬŰŬůəŮɡɐ ɗŬ ˊɟɏˊŮɘ ŮɑŰŮ ɜŬ 

ŬˊɞŰɡˊɤɗŮɑ Ůə ɜɏɞɡ ůŰɞ ůɨɜɞɚɧ Űɖɠ ŮɑŰŮ ɜŬ ɔɑɜŮɘ ɖ ŮˊɘɓŮɓŬɑɤůɖ Űɤɜ ůɢŮŭɑɤɜ əŬɗɩɠ ůɡɢɜɎ ŬɡŰɎ 

ŮűŬɟɛɧɕɞɜŰŬɜ ɛŮ ůɖɛŬɜŰɘəɏɠ ˊŬɟŮəəɚɑůŮɘɠ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ. Ⱥˊɞɛɏɜɤɠ ŬˊŬɘŰŮɑŰŬɘ ɖ ɔŮɤɛŮŰɟɘəɐ 

ŰŮəɛɖɟɑɤůɖ Űɞɡ ɡˊɧ ŭɘŮɟŮɨɜɖůɖ űɞɟɏŬ. ȼ ˊɚɖɟɧŰɖŰŬ Űɤɜ ůɢŮŭɑɤɜ əŬɘ ɖ ɡűɘůŰɎɛŮɜɖ ˊɚɖɟɞűɞɟɑŬ, ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɞɜ ɓŬɗɛɧ Űɡˊɘəɩɜ əŬɘ ŮɘŭɘəɧŰŮɟɤɜ ɚŮˊŰɞɛŮɟŮɘɩɜ ˊɞɡ ŭɘŬɗɏŰɞɡɜ, ŬɝɘɞɚɞɔɞɨɜŰŬɘ Ŭˊɧ Űɞɜ 

ȾȷɁ.ȺɄȺ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ Űɞɡ ɧɟɞɡ çɆŰɎɗɛɖ ȷɝɘɞˊɘůŰɑŬɠ ȹŮŭɞɛɏɜɤɜè, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ 

əŮűɎɚŬɘɞ 4.1.3. ɄɏɟŬɜ ŬɡŰɩɜ ɞ əŬɜɞɜɘůɛɧɠ ŮˊŮɛɓɎůŮɤɜ ŭɑɜŮɘ əɎˊɞɘŮɠ Űɡˊɘəɏɠ (çŮɟɐɛɖɜè) Űɘɛɏɠ 

ŬɜŬɚɧɔɤɠ Űɖɠ ɢɟɞɜɞɚɞɔɑŬɠ Űɞɡ əŰɖɟɑɞɡ ɧůɞɜ ŬűɞɟɎ ŰŬ ɛɖɢŬɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɡɚɘəɩɜ Űɞɡ 

ůəɡɟɞŭɏɛŬŰɞɠ, Űɞɡ ɢɎɚɡɓŬ əŬɘ Űɤɜ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ. 

3.1.3.  ȷɜɎɚɡůɖ Űɖɠ əŬŰŬůəŮɡɐɠ 

ȼ ɛŮɚɏŰɖ ŮˊɎɟəŮɘŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ ŬˊɞŰŮɚŮɑ Űɖɜ ŮɟɔŬůɑŬ ˊɞɡ ɗŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ Ŭˊɧ Űɞɜ 

ɛɖɢŬɜɘəɧ ɔɘŬ ɜŬ ŬɝɘɞɚɞɔɐůŮɘ Űɞɜ ɡˊɧ ŮɝɏŰŬůɖ űɞɟɏŬ. ȳɚŬ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɞɟɔŬɜɤɗɞɨɜ əŬɘ ɜŬ əŬŰŬɔɟŬűɞɨɜ ůŰŬ ůɢɏŭɘŬ Űɞɡ űɞɟɏŬ Ůűɧůɞɜ ŭŮɜ ɡˊɎɟɢɞɡɜ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ 

ŬɜŬɔɜɤɟɘůŰɞɨɜ əɨɟɘŬ ɛɞɟűɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əŬŰŬůəŮɡɐɠ, ɧˊɤɠ ɖ əŬɜɞɜɘəɧŰɖŰŬ Űɖɠ 

ɞɟɘɕɞɜŰɑɤɠ əŬɘ əŬŰŬəɞɟɨűɤɠ əŬɘ ɜŬ ŬˊɞŰɘɛɖɗŮɑ ɖ ůŰɟŮˊŰɘəɐ Űɖɠ ŮɡŬɘůɗɖůɑŬ. ȼ ŮəŰɑɛɖůɖ ůŮ ŬɡŰɧ Űɞ 

ůŰɎŭɘɞ Űɞɡ ŭŮɑəŰɖ ůɡɛˊŮɟɘűɞɟɎɠ Űɖɠ əŬŰŬůəŮɡɐɠ ŮɑɜŬɘ əɟɑůɘɛɖ əŬɘ ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ Ůɜɑůɢɡůɖɠ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ ɛɏůɤ Űɤɜ ˊɘɗŬɜɩɜ 

ɛŮɚɚɞɜŰɘəɩɜ ŮˊŮɛɓɎůŮɤɜ. ȼ ŬˊɞŰɑɛɖůɖ Űɖɠ ˊɚŬůŰɘɛɧŰɖŰŬɠ əŬɘ Űɖɠ ɡˊŮɟŬɜŰɞɢɐɠ ůŰŬ əŰɑɟɘŬ ŮɑɜŬɘ Ůˊɑůɖɠ 

ɛɘŬ ˊŮɟɘˊɚɞəɐ ŭɘŬŭɘəŬůɑŬ ŭɘɧŰɘ ˊɞɚɚɏɠ űɞɟɏɠ ŭŮɜ ɡ Ɏ́ɟɢɞɡɜ ɚŮˊŰɞɛɏɟŮɘŮɠ ůɢŮŭɑɤɜ Űɖɠ əŬŰŬůəŮɡɐɠ. ɆŮ 

ŬɡŰɧ Űɞ ůɖɛŮɑɞ ŮˊɘůɖɛŬɑɜŮŰŬɘ ɖ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ Űɞɡ ɅŮˊŬˊɐ [14] ɛɏůɤ ɛɖ ɔɟŬɛɛɘəɐɠ ůŰŬŰɘəɐɠ 

ŬɜɎɚɡůɖɠ ůŮ ɛɘŬ ůŮɘɟɎ əŰɖɟɑɤɜ Űɖɠ Ůˊɞɢɐɠ ŮəŮɑɜɖɠ ɔɘŬ əŰɐɟɘŬ Űɞɡ 1970 ɢɤɟɑɠ ˊɡɟɐɜŬ, ˊɟɞəɨˊŰɞɡɜ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞɜ ůɡɜŰŮɚŮůŰɐ ůɡɛˊŮɟɘűɞɟɎɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬɠ 2. 

ȼ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɘ Űɖɠ ŮˊɎɟəŮɘɎɠ Űɖɠ ɗŬ ɔɑɜŮɘ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ůŰɧɢɞɡɠ 

ŬɜŬůɢŮŭɘŬůɛɞɨ əŬɘ ŬˊɞŰɑɛɖůɖɠ ɧˊɤɠ ŬɡŰɞɑ ɞɟɑɕɞɜŰŬɘ əŬɜɞɜɘůŰɘəɎ . Ƀɘ ůŰɎɗɛŮɠ ŮˊɘŰŮɚŮůŰɘəɧŰɖŰŬɠ 

ɞɟɑɕɞɜŰŬɘ ɞɘ Ůɝɐɠ ȾȷɁ.ȺɄȺ:   

A. ζʃʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ʲ˂ʱʲʶˌη όɮύ Υ ʁ ˒ʷˊ˖˄ ˇˊʴʰ˄ʽˋ˃ˈˌ ˍˇˎ ˁˍʽˊʾˇˎ ʷ˔ʶʽ ˎˉˇˋˍʶʾ ˃ˈ˄ˇ ʶ˂ʰ˒ˊʽʷˌ 

ʲ˂ʱʲʶˌΣ ˃ʶ ˍʰ ʵˇ˃ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˄ʰ ˃ʹ˄ ʷ˔ˇˎ˄ ʵʽʰˊˊʶˏˋʶʽ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ˁʰʽ ˄ʰ 

ʵʽʰˍʹˊˇˏ˄ ˍʹ˄ ʰ˄ˍˇ˔ʺ ˁʰʽ ʵˎˋˁʰ˃˕ʾʰ ˍˇˎˌΦ ʁʽ ˃ˈ˄ʽ˃ʶˌ ˋ˔ʶˍʽˁʷˌ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˇˊˈ˒˖˄ ʶʾ˄ʰʽ 

ʰ˃ʶ˂ʹˍʷʶˌ 

 

B. ζʅʹ˃ʰ˄ˍʽˁʷˌ ʲ˂ʱʲʶˌη όɰύΥ ʁ ˒ʷˊ˖˄ ˇˊʴʰ˄ʽˋ˃ˈˌ ˍˇˎ ˁˍʽˊʾˇˎ ʷ˔ʶʽ ˎˉˇˋˍʶʾ ˋʹ˃ʰ˄ˍʽˁʷˌ ˁʰʽ 

ʶˁˍʶˍʰ˃ʷ˄ʶˌ ʰ˂˂ʱ ʶˉʽˋˁʶˎʱˋʽ˃ʶˌ ʲ˂ʱʲʶˌΣ ʶ˄˗ ˍʰ ʵˇ˃ʽˁʱ ˋˍˇʽ˔ʶʾʰ ʵʽʰʻʷˍˇˎ˄ ʶ˄ʰˉˇ˃ʷ˄ˇˎˋʰ 

ʰ˄ˍˇ˔ʺ ˁʰʽ ʵˎˋˁʰ˃˕ʾʰ ˁʰʽ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ˉʰˊʰ˂ʱʲˇˎ˄ ˍʰ ˉˊˇʲ˂ʶˉˈ˃ʶ˄ʰ ˁʰˍʰˁˈˊˎ˒ʰ 

˒ˇˊˍʾʰΦ ʁʽ ˃ˈ˄ʽ˃ʶˌ ˋ˔ʶˍʽˁʷˌ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˇˊˈ˒˖˄ ʶʾ˄ʰʽ ˃ʶˍˊʾˇˎ ˃ʶʴʷʻˇˎˌΦ ʁ ˒ʷˊ˖˄ 

ˇˊʴʰ˄ʽˋ˃ˈˌ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʷ˅ʶʽ ˃ʶˍʰˋʶʽˋ˃ˇˏˌ ˃ ʷˍˊʽʰˌ ʷ˄ˍʰˋʹˌΦ 

 

C. ʁʽˇ˄ʶʾ ˁʰˍʱˊˊʶˎˋʹη όɱύΥ ʁ ˒ʷˊ˖˄ ˇˊʴʰ˄ʽˋ˃ˈˌ ˍˇˎ ˁˍʽˊʾˇˎ ʷ˔ʶʽ ˎˉˇˋˍʶʾ ʶˁˍʶˍʰ˃ʷ˄ʶˌ ˁʰʽ 

ˋˇʲʰˊʷˌ ʺ ʲʰˊʽʷˌ ό˃ʺ-ʶˉʽˋˁʶˎʱˋʽ˃ʶˌ ˁʰˍʱ ˉ˂ʶʽˇ˄ˈˍʹˍʰύ ʲ˂ʱʲʶˌΦ ʁʽ ˃ˈ˄ʽ˃ʶˌ ˋ˔ʶˍʽˁʷˌ 

˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˇˊˈ˒˖˄ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʶˌΦ ʁ ˒ʷˊ˖˄ ˇˊʴʰ˄ʽˋ˃ˈˌ ʷ˔ʶʽ ʰˁˈ˃ʹ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ˒ʷˊʶʽ 

ˍʰ ̄́ˇʲ˂ʶˉˈ˃ʶ˄ʰ ˁʰˍʰˁˈˊˎ˒ʰ ˒ˇˊˍʾʰ όˁʰˍʱΣ ˁʰʽ ʴʽʰ ʷ˄ʰ ʵʽʱˋˍʹ˃ʰ ˃ʶˍʱΣ ˍˇ˄ ˋʶʽˋ˃ˈύΣ ˔˖ˊʾˌ 

ˉʱ˄ˍ˖ˌ ˄ʰ ʵʽʰʻʷˍʶʽ ʱ˂˂ˇ ˇˎˋʽʰˋˍʽˁˈ ˉʶˊʽʻ˗ˊʽˇ ʰˋ˒ʰ˂ʶʾʰˌ ʷ˄ʰ˄ˍʽ ˇ˂ʽˁʺˌ ʺ ˃ʶˊʽˁʺˌ 

ˁʰˍʱˊˊʶˎˋʹˌΣ ʰˁˈ˃ʹ ˁʰʽ ʴʽʰ ˃ʶˍʰˋʶʽˋ˃ˇˏˌ ˃ʷˍˊʽʰˌ ʷ˄ˍʰˋʹˌ 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

ɶ h˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍʹˌ ʰˉˇˍʾ˃ʹˋʹˌ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʹˌ ˋʹ˃ʰˋʾʰˌ ˁʰʽ ʰˉʰʽˍʶʾ ˍʹ˄ 

ʰ˄ˍʾˋˍ̌ ʽ˔ʹ ʶ˃ˉʶʽˊʾʰ ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˋˎ˃ˉʶˊʱˋ˃ʰˍˇˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˉˇ́ ʶʾʰ ˍ˖˄ 

ʶ˄ʽˋ˔ˏˋʶ˖˄Φ ɾʶʴʱ˂ʶˌ ʰ˄ʶˉʱˊˁʶʽʶˌ ˋʶ ˁʱ˃˕ʹ ˍ˖˄ ʵˇˁ˗˄ ʵʹ˂ʰʵʺ ʱ˄˖ ˍˇˎ ζрη ʵˏˋˁˇ˂ʰ 

˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍˇˏ˄ ˃ʶ ʺˉʽʶˌ ʶˉʶ˃ʲʱˋʶʽˌ ˁʰʽ ʰˉʰʽˍˇˏ˄ ʶˉʷ˃ʲʰˋʹ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ 

ˍ˖˄ ˃ʶ˂˗˄Φ ɮ˄ˍʽʻʷˍ˖ˌ ʹ ʰ˄ʶˉʱˊˁʶʽʰ ˋʶ ˁʱ˃˕ʹ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋʻʶʾ ˃ʶ ˉʽˇ ζ˂ʶˉˍʷˌη 

ʶˉʶ˃ʲʱˋʶʽˌ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˍ˖˄ ˃ʶ˂˗˄ ˔˖ˊʾˌ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ 

ʵˎˋˁʰ˃˕ʾʰˌ ˍˇˎˌ ˁʰʽ ˍʹ˄ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍ˖˄ ˃ʹ˔ʰ˄ʽˋ˃˗˄ ʰ˄ˍʾˋˍʰˋʹˌ ˍʹˌ ˁʰˍʰˋˁʶˎʺˌ ˋʶ 

ˋˎʴˁʶ˄ˍˊ˖˃ʷ˄ʶˌ ʻʷˋʶʽˌ ˋˍˇ˄ ˒ˇˊʷʰΦ 

ɄɑɜŬəŬɠ 2: ɀɖ ɔɟŬɛɛɘəɏɠ ŬɜŬɚɨůŮɘɠ əŰɖɟɑɤɜ [14] 
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3.2. ɀȺŪɃȹɃȽ ȷɁȷȿɈɆȼɆ ɇɋɁ ȾȷɇȷɆȾȺɈɋɁ 

ȼ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ŬɜŬɚɨůŮɤɜ ůŮ ɜɏŮɠ əŬŰŬůəŮɡɏɠ ˊɞɚɘŰɘəɞɨ ɛɖɢŬɜɘəɞɨ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

ŮɚŬůŰɘəɏɠ ɛŮɗɧŭɞɡɠ ŬɜɎɚɡůɖɠ ŮɑŰŮ ŬɡŰɏɠ Ŭűɞɟɞɨɜ Űɞɡɠ ůɡɜŭɡŬůɛɞɨɠ ɞɟɘŬəɐɠ əŬŰɎůŰŬůɖɠ ŬůŰɞɢɑŬɠ 

ɡˊɧ ůŰŬŰɘəɎ űɞɟŰɑŬ ŮɑŰŮ ŰɡɢɖɛŬŰɘəɎ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŭɘŮɟŮɨɜɖůɖɠ Űɖɠ ůŮɘůɛɘəɐɠ Ŭˊɧəɟɘůɖɠ ɛɘŬɠ 

əŬŰŬůəŮɡɐɠ ŬɡŰɏɠ ˊɎɚɘ ŬˊɞŰŮɚɞɨɜ Űɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɛŮɗɧŭɤɜ ŮɑŰŮ ɛɏůɤ Űɖɠ ɘŭɘɞɛɞɟűɘəɐɠ űŬůɛŬŰɘəɐɠ 

ŬɜɎɚɡůɖɠ ˊɞɡ ŮɑɜŬɘ ɖ ŮˊɘəɟŬŰɞɨůŬ ɛɏɗɞŭɞɠ ŮɑŰŮ ɛŮ ɘůɞŭɨɜŬɛɖ ůŰŬŰɘəɐ ɛɏɗɞŭɞ ɐ ˊɘɞ ůˊɎɜɘŬ əŬɘ ůŮ ˊɘɞ 

ɘŭɘŬɑŰŮɟŮɠ əŬŰŬůəŮɡɏɠ ɛɏůɤ Űɖɠ ŮɚŬůŰɘəɐɠ ŬɜɎɚɡůɖɠ ɢɟɞɜɞɥůŰɞɟɑŬɠ. 

ɆŰɘɠ ɡűɘůŰɎɛŮɜŮɠ əŬŰŬůəŮɡɏɠ ɧˊɞɡ ɞɘ ůɨɔɢɟɞɜŮɠ əŬɜɞɜɘůŰɘəɏɠ ŭɘŬŰɎɝŮɘɠ əŬɘ ɛŮɗɞŭɞɚɞɔɑŮɠ ŭŮɜ 

ɏɢɞɡɜ ŮűŬɟɛɞůŰŮɑ, ůɡɢɜɧŰŮɟŬ ŮűŬɟɛɧɕɞɜŰŬɘ ɐ ˊɟɞŰŮɑɜɞɜŰŬɘ ɞɘ ŬɜŮɚŬůŰɘəɏɠ ɛɏɗɞŭɞɘ ŬɜɎɚɡůɖɠ. ȷɡŰɐ ɖ 

ŭɘŬűɞɟɞˊɞɑɖůɖ ˊɟɞəɨˊŰŮɘ ɚɧɔɤ Űɖɠ ŭɡůəɞɚɑŬɠ ŬɜŰŬˊɧəɟɘůɖɠ ŬɡŰɩɜ Űɤɜ əŬŰŬůəŮɡɩɜ ůŰɞɡɠ 

ůɨɔɢɟɞɜɞɡɠ ŬɜŰɘůŮɘůɛɘəɞɨɠ əŬɜɞɜɘůɛɞɨɠ əŬɘ ŭɘŬŰɎɝŮɘɠ. ȰŰůɘ ůɡɢɜɎ ŬˊŬɘŰŮɑŰŬɘ ˊɚɐɟɖɠ ŮəɛŮŰɎɚɚŮɡůɖ 

ɧɚɖɠ Űɖɠ ɘəŬɜɧŰɖŰŬɠ  Űɖɠ əŬŰŬůəŮɡɐɠ ɔɘŬ Űɖɜ ŬůűŬɚɐ ˊŬɟŬɚŬɓɐ Űɖɠ ůŮɘůɛɘəɐɠ əŬŰŬˊɧɜɖůɖɠ. Ⱥˊɞɛɏɜɤɠ 

ɐŰŬɜ ɚɞɔɘəɐ ɖ ŮűŬɟɛɞɔɐ ɛŮɗɧŭɤɜ ŬɜŮɚŬůŰɘəɩɜ ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ ŬɡŰɩɜ Űɤɜ əŬŰŬůəŮɡɩɜ ŮɑŰŮ ɤɠ ɏɢɞɡɜ 

ŮɑŰŮ ɛŮ Űɘɠ ŮűŬɟɛɞɕɧɛŮɜŮɠ ŭɘŬŰɎɝŮɘɠ Ůɜɑůɢɡůɖɠ. ȺɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ůŮ ɜɏŮɠ əŬŰŬůəŮɡɏɠ ɞ ŬɜŮɚŬůŰɘəɧɠ 

ůɢŮŭɘŬůɛɧɠ ŰŮɑɜŮɘ ɜŬ ŮɑɜŬɘ ɞɘəɞɜɞɛɘəɧŰŮɟɞɠ Űɞɡ ŮɚŬůŰɘəɞɨ əŬɘ ɜŬ ŬɝɘɞˊɞɘŮɑ ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ ŰŬ ɡɚɘəɎ 

əŬɘ Űɘɠ ŭɘŬŰɞɛɏɠ Űɖɠ əŬŰŬůəŮɡɐɠ. Ⱥˊɑ ˊɚɏɞɜ, ŮɑɜŬɘ əŬɘ ˊɘɞ Ŭəɟɘɓɐɠ ůŮ ɗɏɛŬŰŬ ŮɡůŰɎɗŮɘŬɠ, ˊɞɡ ůɡɜɐɗɤɠ 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɛŮŰŬɚɚɘəɏɠ əŬŰŬůəŮɡɏɠ, ŬɚɚɎ ɏɢɞɡɜ əŬɘ ŮűŬɟɛɞɔɐ ůŮ ůŮɘůɛɘəɎ ˊŬɟŬɛɞɟűɤɛɏɜŮɠ 

ɞɚɧůɤɛŮɠ əŬŰŬůəŮɡɏɠ ɃɆ ˊɞɡ əŬɚɞɨɜŰŬɘ ɜŬ űɏɟɞɡɜ ɛŮ ůɢŮŰɘəɐ ŮˊɎɟəŮɘŬ ŰŬ əŬŰŬəɧɟɡűŬ űɞɟŰɑŬ Űɞɡɠ 

ˊŬɟɎ Űɘɠ ɧˊɞɘŮɠ ɓɚɎɓŮɠ ɐ ɛɧɜɘɛŮɠ ˊŬɟŬɛɞɟűɩůŮɘɠ ɏɢɞɡɜ ɡˊɞůŰŮɑ. ɄɏɟŬɜ ɚɞɘˊɧɜ Űɤɜ ůŰŬɗɛɩɜ 

ŮˊɘŰŮɚŮůŰɘəɧŰɖŰŬɠ ˊɞɡ ŮɝŮŰɎɕɞɜŰŬɘ ɔɘŬ ɛɑŬ ɡűɘůŰɎɛŮɜɖ əŬŰŬůəŮɡɐ əŬɘ Űɞɡɠ Ůɚɏɔɢɞɡɠ ŬɜŰɞɢɐɠ əŬɘ 

ɘəŬɜɞŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ ɖ ŮɝɏŰŬůɖ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɛŮŰŬəɑɜɖůɖɠ Ůɜɧɠ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ 

Űɖɠ ůɖɛŮɑɞɡ əŬɘ ɞ ɏɚŮɔɢɞɠ Űɖɠ ŮˊɎɟəŮɘŬɠ Űɖɠ. 

Ƀɘ ȷɜŬɚɨůŮɘɠ əŰɖɟɑɤɜ Ŭˊɧ ɞˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞɡɠ Ůɝɐɠ ɛŮɗɧŭɞɡɠ : 

ǒ ȺɚŬůŰɘəɐ ůŰŬŰɘəɐ (ɘůɞŭɨɜŬɛɖ ůŰŬŰɘəɐ ɛɏɗɞŭɞɠ) 

ǒ ūŬůɛŬŰɘəɐ Ƚŭɘɞɛɞɟűɘəɐ ɛɏɗɞŭɞɠ (ȺɚŬůŰɘəɐ ŭɡɜŬɛɘəɐ) 

ǒ ȷɜŮɚŬůŰɘəɐ ůŰŬŰɘəɐ ɡˊŮɟɤɗɖŰɘəɐ ŬɜɎɚɡůɖ pushover 

ǒ ȺɚŬůŰɘəɐ ŬɜɎɚɡůɖ ɢɟɞɜɞɥůŰɞɟɑŬɠ 

ǒ ȷɜŮɚŬůŰɘəɐ ŭɡɜŬɛɘəɐ. 

Ƀɘ ŮɚŬůŰɘəɏɠ ɛɏɗɞŭɞɘ ŬɜɎɚɡůɖɠ ɓŬůɑɕɞɜŰŬɘ ůŰɖ ůɢɏůɖ ɏɜŰŬůɖɠ ï ˊŬɟŬɛɧɟűɤůɖɠ ɔɘŬ ŰŬ ŭɞɛɘəɎ 

ɛɏɚɖ Űɖɠ əŬŰŬůəŮɡɐɠ . ȼ ŮɚŬůŰɘəɐ ůŰŬŰɘəɐ ŬɜɎɚɡůɖ əŬɘ ɖ ŮɚŬůŰɘəɐ ŭɡɜŬɛɘəɐ ŬɜɎɚɡůɖ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɖɜ 

Ŭˊɚɞˊɞɘɖɛɏɜɖ űŬůɛŬŰɘəɐ ɛɏɗɞŭɞ əŬɘ ůŰɖ ŭɡɜŬɛɘəɐ űŬůɛŬŰɘəɐ ɛɏɗɞŭɞ ůɨɔɢɟɞɜɤɜ ŬɜŰɘůŮɘůɛɘəɩɜ 

əŬɜɞɜɘůɛɩɜ, ɧˊɤɠ ɞ ȺȷȾ 2000.  

ȼ ŬɜŮɚŬůŰɘəɐ ůŰŬŰɘəɐ ŬɜɎɚɡůɖ əŬɚŮɑŰŬɘ ɤɠ ɛɏɗɞŭɞɠ Ůɚɏɔɢɞɡ ɛŮŰŬəɘɜɐůŮɤɜ, ɢɟɖůɘɛɞˊɞɘŮɑ ŭŮ 

ŬˊɚɞˊɞɘɖɛɏɜŮɠ ŰŮɢɜɘəɏɠ ˊɟɞůɏɔɔɘůɖɠ Űɖɠ Õɖ ɔɟŬɛɛɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ űɞɟɏŬ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ 

ŬɜŮɚŬůŰɘəɩɜ ˊŬɟŬɛɞɟűɩůŮɤɜ ˊɞɡ ɗŬ ŬɜŬˊŰɡɢɗɞɨɜ ůŰŬ ŭɞɛɘəɎ ɛɏɚɖ ɧŰŬɜ ɖ əŬŰŬůəŮɡɐ ɡˊɧəŮɘŰŬɘ ůŰɖ 

ůŮɘůɛɘəɐ ŭɟɎůɖ ůɢŮŭɘŬůɛɞɨ. 

ȼ ŬɜŮɚŬůŰɘəɐ ŭɡɜŬɛɘəɐ ŬɜɎɚɡůɖ, ɔɜɤůŰɐ əŬɘ ɤɠ ŬɜɎɚɡůɖ ɢɟɞɜɞɥůŰɞɟɑŬɠ, ŬˊɞŰŮɚŮɑ ÕŮɜ Űɖɜ ˊɘɞ 

ˊɚɐɟɖ əŬɘ ɟŮŬɚɘůŰɘəɐ ɛɏɗɞŭɞ ŬɜɎɚɡůɖɠ, ŬɚɚɎ ŰŬɡŰɧɢɟɞɜŬ ŬˊŬɘŰŮɑ ůɖɛŬɜŰɘəɐ əɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ əŬɘ 

ŮɛˊŮɘɟɑŬ Űɞɡ ɛɖɢŬɜɘəɞɨ ˊɞɡ ŭɘŮɜŮɟɔŮɑ Űɞɜ ɏɚŮɔɢɞ ŬˊɞŰɑɛɖůɖɠ əŬɘ ŬɜŬůɢŮŭɘŬůɛɞɨ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ 

əŬŰŬůəŮɡɐɠ, əŬɗɩɠ əŬɘ ŬɝɘɧˊɘůŰŬ ˊɟɞůɞɛɞɘɩɛŬŰŬ əŬɘ ɔɜɩůɖ Űɤɜ ɛɖɢŬɜɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŭɞɛɘəɩɜ 

ɡɚɘəɩɜ əŬɘ Űɤɜ əŬŰŬůəŮɡŬůŰɘəɩɜ ɚŮˊŰɞɛŮɟŮɘɩɜ Űɞɡ űɞɟɏŬ ɔɘŬ ɜŬ ŮɑɜŬɘ ŬɝɘɧˊɘůŰŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰɎ Űɖɠ. 

ũɘŬ Űɞɡɠ ɚɧɔɞɡɠ ŬɡŰɞɨɠ, ůŮ ůɡɜŭɡŬůɛɧ ÕŮ Űɖɜ Ŭɡɝɖɛɏɜɖ Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬ, ŭŮɜ əɟɑɜŮŰŬɘ ˊɟŬəŰɘəɐ ɔɘŬ 

ɔŮɜɘəɐ ɢɟɐůɖ. 

 ȼ ŮɚŬůŰɘəɏɠ ɛɏɗɞŭɞɘ ŬɜɎɚɡůɖɠ ɛˊɞɟɞɨɜ ÕŮɜ ɜŬ ŭɩůɞɡɜ ÕɑŬ əŬɚɐ ɏɜŭŮɘɝɖ Űɖɠ ŮɚŬůŰɘəɐɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɖɠ əŬŰŬůəŮɡɐɠ ɛɏɢɟɘ Űɞ ůɖɛŮɑɞ Űɖɠ ɏɜŬɟɝɖɠ ŭɘŬɟɟɞɐɠ, ŬɚɚɎ ŭŮɜ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

ˊɟɞɓɚɏɣɞɡɜ Űɖɜ ŬɜŬəŬŰŬɜɞɛɐ Űɤɜ ŮɜŰɎůŮɤɜ ˊɞɡ ɗŬ ůɡɛɓŮɑ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊɟɞɞŭŮɡŰɘəɐɠ 

ŭɘŬɟɟɞɐɠ Űɤɜ ŭɞɛɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɞɡ űɞɟɏŬ. 

Ƀɘ ŬɜŮɚŬůŰɘəɏɠ ɛɏɗɞŭɞɘ ŬɜɎɚɡůɖɠ ɓɞɖɗɞɨɜ ůŰɖɜ əŬŰŬɜɧɖůɖ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ 

Űɤɜ əŬŰŬůəŮɡɩɜ əŬŰŬŭŮɘəɜɨɞɜŰŬɠ Űɧůɞ Űɞɡɠ ɛɖɢŬɜɘůɛɞɨɠ ŬůŰɞɢɑŬɠ ɧůɞ əŬɘ Űɞ ŮɜŭŮɢɧɛŮɜɞ 

ˊɟɞɞŭŮɡŰɘəɐɠ əŬŰɎɟɟŮɡůɖɠ. ȼ ɢɟɐůɖ ŬɜŮɚŬůŰɘəɩɜ ÕɛŮɗɧŭɤɜ ŬɜɎɚɡůɖɠ ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ əŬɘ Űɞɜ 

ŬɜŬůɢŮŭɘŬůɛɧ ɡűɘůŰɎɛŮɜɤɜ əŬŰŬůəŮɡɩɜ ŮˊɘŰɟɏˊŮɘ əŬɚɨŰŮɟɖ ŮˊɞˊŰŮɑŬ əŬɘ əŬŰŬɜɧɖůɖ Űɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ ɛɘŬɠ əŬŰŬůəŮɡɐɠ ɧŰŬɜ ɡˊɞɓɚɖɗŮɑ ůŮ ɘůɢɡɟɞɨɠ ůŮɘůɛɞɨɠ, ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ ŮɑɜŬɘ ŭŮŭɞɛɏɜɞ 

ɧŰɘ ɗŬ ůɡɛˊŮɟɘűŮɟɗŮɑ ŬɜŮɚŬůŰɘəɎ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ ŬɓŮɓŬɘɧŰɖŰŮɠ 

ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ÕŮ Űɘɠ ŮɚŬůŰɘəɏɠ ɛŮɗɧŭɞɡɠ ŬɜɎɚɡůɖɠ ˊɞɡ ɡɘɞɗŮŰɞɨɜŰŬɘ Ŭˊɧ Űɞɡɠ ůɨɔɢɟɞɜɞɡɠ 

ŬɜŰɘůŮɘůɛɘəɞɨɠ əŬɜɞɜɘůɛɞɨɠ. ȿɧɔɤ Űɞɡ ɧŰɘ ɡˊɎɟɢŮɘ Ůɜ ɔɏɜŮɘ ŮɝɞɘəŮɑɤůɖ Űɞɡ ɛɖɢŬɜɘəɞɨ ÕŮ Űɘɠ ŮɚŬůŰɘəɏɠ 

ɛŮɗɧŭɞɡɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ɞɘ ŬɜŮɚŬůŰɘəɏɠ ɛɏɗɞŭɞɘ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɖ ŬˊɚɞɨůŰŮɟɖ Ŭˊɧ 

ŬɡŰɏɠ, ŭɖɚŬŭɐ ɖ ŬɜŮɚŬůŰɘəɐ ůŰŬŰɘəɐ ŬɜɎɚɡůɖ ɐ Ŭɚɚɘɩɠ ɖ ɡˊŮɟɤɗɖŰɘəɐ (push over). 

3.2.1. ȺɨɟŮůɖ Űɤɜ Ƚŭɘɞɛɞɟűɩɜ 

ȼ Ŭɟɢɘəɐ ŮɨɟŮůɖ Űɖɠ ɘŭɘɞɛɞɟűɘəɐɠ Ŭˊɧəɟɘůɖɠ ɛɑŬɠ əŬŰŬůəŮɡɐɠ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɓɐɛŬ 

əŬɗɩɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ŮɟɔŬɚŮɑɞ ŮɝɏŰŬůɖɠ Űɖɠ ɞɟɗɧŰɖŰŬɠ Űɞɡ ɡˊɞɚɞɔɘůŰɘəɞɨ ˊɟɞůɞɛɞɘɩɛŬŰɞɠ Űɖɠ. Ƀ 

Űɟɧˊɞɠ ˊŬɟŬɛɧɟűɤůɖɠ Űɖɠ əŬŰŬůəŮɡɐɠ ŭɑɜŮɘ ɛɑŬ ˊɟɩŰɖ ŮɘəɧɜŬ ůŰɞ ɛɖɢŬɜɘəɧ ɔɘŬ ŰŬ ůɖɛŮɑŬ ɧˊɞɡ ŬɡŰɐ 

ɗŬ ɡˊɞůŰŮɑ Űɘɠ ɛɏɔɘůŰŮɠ ůŮɘůɛɘəɏɠ ŮɜŰɎůŮɘɠ əŬɘ ɎɟŬ Űɘɠ ɗɏůŮɘɠ ˊɞɡ ɗŬ ŬˊŬɘŰɖɗŮɑ ɖ Ůɜɑůɢɡůɐ Űɖɠ. 

3.2.2. ūŬůɛŬŰɘəɐ Ƚŭɘɞɛɞɟűɘəɐ ȷɜɎɚɡůɖ 

ɆŮ ŬɡŰɐɜ Űɖɜ ɛɏɗɞŭɞ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɘɜ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ɛɑŬ ɘŭɘɧɛɞɟűɏɠ ˊɞɡ ůɡɜŭɡɎɕɞɜŰŬɘ 

ɛŮŰŬɝɨ Űɞɡɠ ɛɏůɤ ůɡɜŭɡŬůŰɘəɩɜ əŬɜɧɜɤɜ ɧˊɤɠ ɞɘ SRSS əŬɘ CQC. ɆŰɞ ˊɟɞůɞɛɞɑɤɛŬ Űɖɠ əŬŰŬůəŮɡɐɠ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊɟɏˊŮɘ ɜŬ ɛɖɜ ŬɛŮɚŮɑŰŬɘ ɖ ɗɏůɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬˊɧůɓŮůɖɠ, ɖ ˊŬɟŬɛɧɟűɤůɖ 

Űɞɡ űɞɟɏŬ, ˊɘɗŬɜɎ ɡůŰŮɟɖŰɘəɎ űŬɘɜɧɛŮɜŬ əŬɘ ɖ ŮɚŬůŰɘəɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ ɗŮɛŮɚɑɤůɖɠ. ũɘŬ ɧɚŮɠ Űɘɠ 

ɘŭɘɧɛɞɟűɏɠ ɛŮ ɇ < 0.8Teff, Űɞ ˊɞůɞůŰɧ űŬůɛŬŰɘəɐɠ əɟɑůɘɛɖɠ ŬˊɧůɓŮůɖɠ ɚŬɛɓɎɜŮŰŬɘ ɑůɞɠ ɛŮ 0.05, ɧˊɞɡ 

ɇeff ˊɟɞəɨˊŰŮɘ ɛŮ ɓɎůɖ Űɖ ɛɏɗɞŭɞ Űɖɠ ɗŮɛŮɚɘɩŭɞɡɠ ɘŭɘɞɛɞɟűɐɠ, Ůɜɩ ɔɘŬ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɘŭɘɞɛɞɟűɏɠ 

ɚŬɛɓɎɜŮŰŬɘ ɞ ɚɧɔɞɠ ŬˊɧůɓŮůɖɠ ɑůɞɠ ɛŮ ŬɡŰɧɜ Űɖɠ ɗŮɛŮɚɘɩŭɞɡɠ. 

ȼ ɛŮŰŬəɑɜɖůɖ ůɢŮŭɘŬůɛɞɨ dcd əŬɘ ɖ ŰɏɛɜɞɡůŬ ŭɨɜŬɛɖ Vd ˊɞɡ ɛŮŰŬűɏɟŮŰŬɘ Ŭˊɧ Űɖɜ Ŭɜɤŭɞɛɐ 

ůŰɖɜ ɡˊɞŭɞɛɐ ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ Űɞ 80% Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ɛŮɔŮɗɩɜ dcf əŬɘ Vf ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ ɛŮ Űɖ ɗŮɛŮɚɘɩŭɖ ɘŭɘɞɛɞɟűɐ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŬɡŰɧ ŭŮɜ ɘůɢɨŮɘ, ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ űŬůɛŬŰɘəɐɠ ŬɜɎɚɡůɖɠ ɗŬ ˊɞɚɚŬˊɚŬůɘɎɕɞɜŰŬɘ ɛŮ 0.80Ādcf/dcd ɔɘŬ Űɘɠ ɛŮŰŬəɘɜɐůŮɘɠ əŬɘ 

ɛŮ 0.80ĀVf/Vd ɔɘŬ Űɘɠ ŭɡɜɎɛŮɘɠ əŬɘ Űɘɠ ɟɞˊɏɠ. 

ȼ ŮűŬɟɛɞɔɐ Űɖɠ űŬůɛŬŰɘəɐɠ ɘŭɘɞɛɞɟűɘəɐɠ ŬɜɎɚɡůɖɠ ˊɟɞɦˊɞɗɏŰŮɘ: 

Å ȾŬŰɖɔɞɟɑŬ ŮŭɎűɞɡɠ A,B,C ɐ Ⱥ. 

Å ȺɜŮɟɔɐ ŬˊɧůɓŮůɖ ɕeff < 0.30 

3.2.3. ɈˊŮɟɤɗɖŰɘəɐ ɆŰŬŰɘəɐ ȷɜɎɚɡůɖ Pushover 

ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɛŮɗɧŭɞɡɠ ŬˊɞŰɑɛɖůɖɠ əŬɘ Ůɜɑůɢɡůɖɠ əŬŰŬůəŮɡɩɜ ɖ Ŭɟɢɘəɐ ɢɟɐůɖ Űɖɠ 

pushover ɏɢŮɘ ůŬűɐ ůŰɧɢɞ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ əŬɛˊɨɚɖɠ ŬɜŰɑůŰŬůɖɠ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ɧɛɤɠ, 

ɞɘ ŭɘɎűɞɟɞɘ əŬɜɞɜɘůɛɞɑ əŬɘ ɛɏɗɞŭɞɘ ŬɜŬɚɧɔɤɠ Ŭɝɘɞɚɞɔɞɨɜ ŬɡŰɧ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɞ ɞˊɞɑɞ ɗŮɤɟɖŰɘəɎ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ Űɞ ɑŭɘɞ, ɛɏůɤ Űɖɠ ŮɘůŬɔɤɔɐɠ ŭɘŬűɞɟɞˊɞɘɞɨɛŮɜɤɜ ůɡɜŰŮɚŮůŰɩɜ ŬůűŬɚŮɑŬɠ, ɔŮɔɞɜɧɠ ˊɞɡ 

əɎɜŮɘ Űɖ ŭɘŬűɞɟɎ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŮˊɎɟəŮɘŬɠ Űɖɠ Ůɜɑůɢɡůɐɠ əŬɘ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɘəŬɜɧŰɖŰŬɠ 

ɛŮŰŬŰɧˊɘůɖɠ. 

Ƀɘ ɔŮɜɘəɏɠ Ŭɟɢɏɠ Űɖɠ ɛŮɗɧŭɞɡ ŮɑɜŬɘ ɖ Ůəɚɞɔɐ Ůɜɧɠ çˊɟɞűɑɚè űɞɟŰɑůŮɤɠ Űɖɠ əŬŰŬůəŮɡɐɠ ï ŮɑŰŮ 

ŬɡŰɧ ŮɑɜŬɘ ɛɑŬ ɞɟɗɞɔɤɜɘəɐ əŬŰŬɜɞɛɐ , Űɟɘɔɤɜɘəɐ ɐ ɘŭɘɞɛɞɟűɘəɐ. ȾŬŰɧˊɘɜ ŬəɞɚɞɡɗŮɑ ɖ ůŰŬŭɘŬəɐ ŮˊŬɨɝɖůɖ 

ŬɡŰɞɨ Űɞɡ űɞɟŰɑɞɡ ɏɤɠ ůɖɛŮɑɞɡ ˊɟɞəɚɐůŮɤɠ Űɖɠ ˊɟɩŰɖɠ ŭɘŬɟɟɞɐɠ ůŰɖɜ ŭɘŬŰɞɛɐ əɎˊɞɘɞɡ ɛɏɚɞɡɠ. 

ȷəɞɚɞɡɗŮɑ ɖ ŬɜŰɘəŬŰɎůŰŬůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɓŬɗɛɞɨ ŮɚŮɡɗŮɟɑŬɠ ɛŮ ɛɑŬ ůŰŬɗŮɟɩɠ ŬůəɞɨɛŮɜɖ 

ˊɚŬůŰɘəɐ ɟɞˊɐ Űɞɡ ɛɏɚɞɡɠ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ɗŮɩɟɖůɖ ŮɑɜŬɘ ŮɚŬůŰɘəɐ ŬˊŮɑɟɤɠ ˊɚŬůŰɘəɐ. ɆŮ əɎɗŮ 
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ŮˊŬɡɝɖŰɘəɧ ɓɐɛŬ Űɞɡ űɞɟŰɑɞɡ ŬɜŬɕɖŰɎŰŬɘ ɖ ɛŮŰɎɓŬůɖ ůŮ ˊɚŬůŰɘəɐ Ŭˊɧəɟɘůɖ ɐ ŬůŰɞɢɑŬ Űɞɡ Ŭɛɏůɤɠ ˊɘɞ 

ɏɜŰɞɜŬ űɞɟŰɘůɛɏɜɞɡ ɛɏɚɞɡɠ ɏɤɠ ɧŰɞɡ ɖ əŬŰŬůəŮɡɐ ůɢɖɛŬŰɑůŮɘ ɛɖɢŬɜɘůɛɧ əŬɘ ŬůŰɞɢɐůŮɘ. ȼ ɛɏɗɞŭɞɘ Űɖɠ 

ŮɚŬůŰɞˊɚŬůŰɘəɐɠ ŬɜɎɚɡůɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŮəŰŮɜɩɠ ůŰɞ [15] , Ůɜɩ ɖ ɛɏɗɞŭɞɠ ůɡɜɞɣɑɕŮŰŬɘ ŮˊɞˊŰɘəɎ 

ůŰɞ ɆɢɐɛŬ 1. 

 
ɆɢɐɛŬ 1: ȾŬɛˊɨɚɖ ɘəŬɜɧŰɖŰŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ [16] 

3.2.4. ɀɖ ɔɟŬɛɛɘəɐ ŬɜɎɚɡůɖ ɢɟɞɜɞɥůŰɞɟɑŬɠ 

ȺɑɜŬɘ ɖ ˊɘɞ ɔŮɜɘəɐ ɛɏɗɞŭɞɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬəɞɚɞɡɗɖɗŮɑ əŬɘ ɜŬ ŬˊŮɘəɞɜɑůŮɘ ˊɚɐɟɤɠ Űɖɜ 

Ŭˊɧəɟɘůɖ Űɖɠ əŬŰŬůəŮɡɐɠ, ɞɚɞəɚɖɟɩɜɞɜŰŬɠ ɓɐɛŬ ˊɟɞɠ ɓɐɛŬ Űɘɠ ŮɝɘůɩůŮɘɠ əɑɜɖůɖɠ ŬɡŰɐɠ əŬɘ ɏŰůɘ 

ɛˊɞɟŮɑ ɜŬ ɚɎɓŮɘ ɡˊɧɣɘɜ Űɘɠ ɛɖ ɔɟŬɛɛɘəɧŰɖŰŮɠ Űɤɜ ůɡůəŮɡɩɜ Űɖɠ ůŮɘůɛɘəɐɠ ɛɧɜɤůɖɠ. ɆŮ ŬɡŰɐ Űɖɜ 

ɛɏɗɞŭɞ ɢɟŮɘɎɕɞɜŰŬɘ ɞɘ əŬŰŬɔɟŬűɏɠ ŮŭŬűɘəɩɜ əɘɜɐůŮɤɜ. Ɇɡɜɐɗɤɠ ŬˊŬɘŰɞɨɜŰŬɘ ŮˊŰɎ ɕŮɨɔɖ ɐ ŰɟɘɎŭŬ 

ůŮɘůɛɘəɩɜ əŬŰŬɔɟŬűɩɜ əŬɘ ɞ ůɢŮŭɘŬůɛɧɠ ɔɑɜŮŰŬɘ ɛŮ Űɞɜ ɛɏůɞ ɧɟɞ Űɤɜ ŮɜŰŬŰɘəɩɜ ɛŮɔŮɗɩɜ əŬɘ 

ɛŮŰŬəɘɜɐůŮɤɜ. ȹɘŬűɞɟŮŰɘəɎ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬŰ'ŮɚɎɢɘůŰɞ ŰɟɑŬ ɕŮɨɔɖ ůŮɘůɛɘəɩɜ 

əŬŰŬɔɟŬűɩɜ ɧɛɤɠ ŮəŮɑ ɖ ŭɘŬůŰŬůɘɞɚɧɔɖůɖ ˊɟɏˊŮɘ ɜŬ ɡɘɞɗŮŰɐůŮɘ Űɖɜ ŭɡůɛŮɜɏůŰŮɟɖ Űɘɛɐ ɔɘŬ Űɞ ɡˊɧ 

ɛŮɚɏŰɖ ɛɏɔŮɗɞɠ. ȼ əŬŰŬəɧɟɡűɖ ŭɘɏɔŮɟůɖ ɛˊɞɟŮɑ ɜŬ ŮɘůɎɔŮŰŬɘ ŰŬɡŰɧɢɟɞɜŬ ɛŮ Űɘɠ ɞɟɘɕɧɜŰɘŮɠ ɐ ɜŬ 

ɡˊɞɚɞɔɑɕŮŰŬɘ ɛɏůɤ űŬůɛŬŰɘəɐɠ ŬɜɎɚɡůɖɠ Űɖɠ ɗŮɛŮɚɘɩŭɞɡɠ ɘŭɘɞɛɞɟűɐɠ. ũɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ 

ůɡɛɓŬŰɧŰɖŰŬ Űɤɜ ŮˊɘŰŬɢɡɜůɘɞɔɟŬűɖɛɎŰɤɜ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɖɜ ŬɜɎɚɡůɖ ɛŮ Űɞ űɎůɛŬ 

ůɢŮŭɘŬůɛɞɨ Űɞɡ ȺȾ8 [17], əɎɗŮ ůɡɜɘůŰɩůŬ ˊɞɚɚŬˊɚŬůɘɎɕŮŰŬɘ ɛŮ əŬŰɎɚɚɖɚɞ ůɡɜŰŮɚŮůŰɐ əɚɑɛŬəŬɠ, ɞ 

ɞˊɞɑɞɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ɏŰůɘ ɩůŰŮ ɜŬ ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ɞɘ ˊŬɟŬəɎŰɤ ˊɟɞɦˊɞɗɏůŮɘɠ:  

¶ ȼ ɛɏůɖ Űɘɛɐ Űɖɠ ɛɏɔɘůŰɖɠ ŮŭŬűɘəɐɠ ŮˊɘŰɎɢɡɜůɖɠ (Űɘɛɐ űɎůɛŬŰɞɠ Ŭˊɧəɟɘůɖɠ ɔɘŬ ɇ = 0) Űɤɜ 

əŬŰŬɔɟŬűɩɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ ɐ ɑůɖ Ŭˊɧ Űɖɜ Űɘɛɐ Sag. 

¶ ɆŰɖɜ ˊŮɟɘɞɢɐ ˊŮɟɘɧŭɤɜ ɛŮŰŬɝɨ 0.2ɇ1 əŬɘ 2ɇ1, ɧˊɞɡ ɇ1 ŮɑɜŬɘ ɖ ɗŮɛŮɚɘɩŭɖɠ ɘŭɘɞˊŮɟɑɞŭɞɠ Űɖɠ 

əŬŰŬůəŮɡɐɠ, ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɖ Űɘɛɐ Űɞɡ ɛɏůɞɡ űɎůɛŬŰɞɠ Ŭˊɧəɟɘůɖɠ Űɤɜ ŭɘŮɔɏɟůŮɤɜ ɔɘŬ 

ŬˊɧůɓŮůɖ 5% ɜŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Ŭˊɧ Űɞ 90% Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ Űɘɛɐɠ Űɞɡ ŮɚŬůŰɘəɞɨ 

űɎůɛŬŰɞɠ Ŭˊɧəɟɘůɖɠ Űɞɡ EC8.  

ȼ ɛŮŰŬəɑɜɖůɖ ůɢŮŭɘŬůɛɞɨ dcd əŬɘ ɖ ŰɏɛɜɞɡůŬ ŭɨɜŬɛɖ Vd ˊɞɡ ɛŮŰŬűɏɟŮŰŬɘ Ŭˊɧ Űɖɜ Ŭɜɤŭɞɛɐ 

ůŰɖɜ ɗŮɛŮɚɑɤůɖ ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ Űɞ 80% Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ɛŮɔŮɗɩɜ dcf əŬɘ Vf ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ ɛŮ Űɖ ɗŮɛŮɚɘɩŭɖ ɘŭɘɞɛɞɟűɐ. ȷɚɚɘɩɠ ɔɑɜŮŰŬɘ ˊɟɞůŬɨɝɖůɖ Űɤɜ ŮɜŰŬŰɘəɩɜ 

ɛŮɔŮɗɩɜ ɛŮ Űɞ ɚɧɔɞ 0.80Ādcf/dcd ɔɘŬ Űɘɠ ɛŮŰŬəɘɜɐůŮɘɠ əŬɘ 0.80ĀVf/Vd ɔɘŬ Űɘɠ ŭɡɜɎɛŮɘɠ əŬɘ Űɘɠ ɟɞˊɏɠ. ȳůɞɜ 

ŬűɞɟɎ Űɖ ɛɖ ɔɟŬɛɛɘəɐ ŬɜɎɚɡůɖ ɢɟɞɜɞɥůŰɞɟɑŬɠ ŬɡŰɐ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ŮűŬɟɛɧɕŮŰŬɘ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ. 

3.3. ȺɄȽɅɅɃȼ ɀȼ ūȺɅɃɁɇɋɁ ɆɇɃȽɉȺȽɋɁ 

3.3.1. ɇɞɘɢɞˊɚɖɟɩůŮɘɠ 

ɇŬ ɢɤɟɑůɛŬŰŬ ɛŮŰŬɝɨ Űɤɜ ŭɘɎűɞɟɤɜ ɢɩɟɤɜ ůŰɘɠ əŬŰŬůəŮɡɏɠ ůŰɖɜ ȺɚɚɎŭŬ ůɡɜɐɗɤɠ 

əŬŰŬůəŮɡɎɕɞɜŰŬɘ Ŭˊɧ ɞˊŰɞˊɚɑɜɗɞɡɠ (ŰɞɨɓɚŬ). ȷɜŬɚɧɔɤɠ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡ əŰɑůɛŬŰɞɠ ɞɘ ŭɘɎűɞɟŮɠ 

ɛɞɜɎŭŮɠ əŬŰŬůəŮɡɐɠ ɛˊɞɟŮɑ ɜŬ ˊŬɟɎɔɞɡɜ əŬɘ ŭɘŬűɞɟŮŰɘəɐɠ ɛɞɟűɐɠ ŰɞɨɓɚŬ. ũŮɜɘəɧŰŮɟŬ ɚɧɔɤ Űɖɠ 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

ŭŮɡŰŮɟŮɡɞɨůɖɠ ůɖɛŬůɑŬɠ Űɤɜ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ ůˊŬɜɑɤɠ ŬɡŰɏɠ ŭɞɛɞɨɜŰŬɘ ɛŮ Űɟɧˊɞ ůɡůŰɖɛŬŰɘəɧ ˊɞɡ 

ɜŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭəɟɘɓɐ Ůəɚɞɔɐ Űɤɜ ɛɖɢŬɜɘəɩɜ Űɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɧˊɤɠ ɔɑɜŮŰŬɘ ůŰɞ ůəɡɟɧŭŮɛŬ 

ˊɞɡ ŮɑɜŬɘ ˊɘɞ Űɡˊɞˊɞɘɖɛɏɜɞ-ɓɘɞɛɖɢŬɜɞˊɞɘɖɛɏɜɞ ɡɚɘəɧ. ȼ ůɡɜɐɗɖɠ ˊɟɞůɞɛɞɑɤůɖ Űɤɜ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ 

ŮɑɜŬɘ ɢɘŬůŰɑ ŭɘŬŰŮŰŬɔɛɏɜŬ ůŰɘɠ ŭɘŬɔɩɜɘɞɡɠ ˊɞɡ Ůɜɩɜɞɡɜ Űɘɠ ɔɤɜɑŮɠ Űɞɡ ŮəɎůŰɞŰŮ űŬŰɜɩɛŬŰɞɠ ˊɞɡ Űɘɠ 

ˊŮɟɘɏɢŮɘ. Ȱɢɞɡɜ ˊɟɞŰŬɗŮɑ ŭɘɎűɞɟŬ ˊɟɞůɞɛɞɘɩɛŬŰŬ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ Ŭˊɧ ŬˊɚɎ 

ɟŬɓŭɤŰɎ ůŰɞɘɢŮɑŬ (Ŭˊɧ ɏɜŬ ŭɘŬɔɩɜɘɞ ɏɤɠ əŬɘ ŰɟɑŬ ŬɜŬ əŬŰŮɨɗɡɜůɖ ɔɘŬ ŭɘɎɢɡůɖ Űɞɡ ɘůɞŭɨɜŬɛɞɡ 

ɗɚɘˊŰɐɟŬ) ˊɞɡ űɏɟɞɡɜ ŬˊɞəɚŮɘůŰɘəɩɠ ŬɝɞɜɘəɎ űɞɟŰɑŬ ůŮ ˊɞɘɞ ůɨɜɗŮŰŬ ɛŬəɟɞůŰɞɘɢŮɑŬ ˊɞɡ ŬˊɞŰŮɚɞɨɜ 

ůɡɜŭɡŬůɛɧ ŮɚŬŰɖɟɑɤɜ əŬɘ ŬˊɞůɓŮůŰɐɟɤɜ. ȼ ˊŬɟŬɛɧɟűɤůɖ ɟɖɔɛɎŰɤůɖɠ əŬɘ ŬůŰɞɢɑŬɠ Űɖɠ ŰɞɘɢɞˊɞɘɑŬɠ 

əŬŰɎ Űɖɜ ŬɜŬəɡəɚɘɕɧɛŮɜɖ űɧɟŰɘůɖ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 0.015m əŬɘ 0.089m ŬɜŰɑůŰɞɘɢŬ. Ƀɘ Űɘɛɏɠ ŬɡŰɏɠ ɏɢɞɡɜ 

ɓŬɗɛɞɜɞɛɖɗŮɑ Ŭˊɧ Űɖɜ ɇɎůɘɞɡ (2003) ɛŮ ɓɎůɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ ŭɞəɘɛɏɠ Űɞɘɢɞˊɚɖɟɤɛɏɜɤɜ 

ˊɚŬɘůɑɤɜ. Ƀ ȾȷɁ.ȺɄȺ. ůɡɛˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ŭɘɎɔɟŬɛɛŬ ŬˊɞɛŮɑɤůɖɠ Űɖɠ ŬɜŰɞɢɐɠ Űɤɜ Űɞɘɢɞˊɞɘɘɩɜ 

ˊɚɐɟɤůɖɠ ˊɞɡ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ Ůɜůűɐɜɤůɐɠ Űɞɡɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ˊɚŬɑůɘɞ əŬɘ Űɖɜ 

ɚɡɔɖɟɧŰɖŰɎ Űɞɡɠ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ˊɟɩŰŬ ŬůŰɞɢɐůɞɡɜ Ŭˊɧ ŮəŰɧɠ Ůˊɘˊɏŭɞɡ ɚɡɔɘůɛɧ ɚɧɔɤ Űɖɠ 

ŮɘůŬɔɧɛŮɜɖɠ ɗɚɑɣɖɠ ůŮ ɛɑŬ Ŭ́ ɧ Űɖɠ ŭɨɞ ŭɘŬɔɩɜɘɞɡɠ (ŮɘŭɘəɎ ɞɘ ŰɞɘɢɞˊɚɖɟɩůŮɘɠ ɛŮ ŭɘɎəŮɜɞ). 

 

 
ȺɘəɧɜŬ 6: ȺəŰɧɠ Ůˊɘˊɏŭɞɡ ŬůŰɞɢɑŬ ŰɞɘɢɞˊɞɘɑŬɠ ɚɧɔɤ ɚɡɔɘůɛɞɨ ůŰɞɜ ůŮɘůɛɧ Űɖɠ ɆɎɛɞɡ [13] 
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ɆɢɐɛŬ 2: ȷˊɞɛŮɑɤůɖ Űɖɠ ŬɜŰɞɢɐɠ Űɖɠ Űɞɘɢɞˊɚɐɟɤůɖɠ ůɡɜŬɟŰɐůŮɘ Űɞɡ ɓŬɗɛɞɨ Ůɜůűɐɜɤůɖɠ ɛŮ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɖɠ ˊɚŬɑůɘɞ əŬɘ Űɖɠ Ŭɜɞɘɔɛɏɜɖɠ ɚɡɔɖɟɧŰɖŰɎɠ Űɖɠ. 

3.3.2. ȾɚɘɛŬəɞůŰɎůɘŬ 

ɇŬ əɚɘɛŬəɞůŰɎůɘŬ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ Ůˊɘűɏɟɞɡɜ ɏɜŰɞɜɖ ŬɜɘůɞəŬŰŬɜɞɛɐ Űɖɠ ŭɡůəŬɛɣɑŬɠ ůŮ 

əɎŰɞɣɖ ŬɜŬɚɧɔɤɠ əŬɘ Űɖɠ ɛɞɟűɐɠ Űɖɜ ɞˊɞɑŬ ŭɘŬɗɏŰɞɡɜ. ɄŬɟɎŭŮɘɔɛŬ ůəɎɚŮɠ ɛŮ ůɡɜŮɢŮɑɠ ɓŬɗɛɘŭɞűɧɟɞɡɠ 

Ŭˊɧ Űɖɜ ɛɑŬ ůŰɎɗɛɖ ůŰɖɜ ŮˊɧɛŮɜɖ ˊɞɡ ŭŮɜ űɏɟɞɡɜ ˊɚŬŰɨůəŬɚŬ ŭɨɜŬŰŬɘ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ɤɠ ŭɘŬɔɩɜɘɞɘ 

ůɨɜŭŮůɛɞɘ ŭɡůəŬɛɣɑŬɠ. Ⱥˊɞɛɏɜɤɠ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ŬˊɞŰɑɛɖůɖɠ ɡűɘůŰɎɛŮɜɤɜ əŬŰŬůəŮɡɩɜ ɖ ɗɏůɖ əŬɘ 

ɖ ɛɞɟűɐ Űɤɜ əɚɘɛɎəɤɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɝɘɞɚɞɔŮɑŰŬɘ əŬɘ ɜŬ ŮɝŮŰɎɕŮŰŬɘ ɖ Űɡɢɧɜ ŭɡůɛŮɜɐɠ ɖ ŮɡɛŮɜɐɠ Ůˊɘɟɟɞɐ 

Űɞɡɠ ůŰɖɜ ŭɡɜŬɛɘəɐ Ŭˊɧəɟɘůɖ Űɞɡ űɞɟɏŬ. 

3.3.3. ȾɨɟɘŬ əŬɘ ŭŮɡŰŮɟŮɨɞɜŰŬ ůŰɞɘɢŮɑŬ 

Ƀ ȾȷɁ.ȺɄȺ əŬŰŬŰɎůůŮɘ ŰŬ ůŰɞɘɢŮɑŬ ůŮ ŭŮɡŰŮɟŮɨɞɜŰŬ ɧŰŬɜ Ůűɧůɞɜ ˊɟɞůɞɛɞɘɤɗɞɨɜ ŭɘŬˊɘůŰɤɗŮɑ 

ˊɤɠ ůɡɜŮɘůűɏɟɞɡɜ ůŰɖɜ ŭɡůəŬɛɣɑŬ ɛŮ ˊɞůɞůŰɎ Űɞɡ 25% əŬɘ 50% ůŰɖɜ ŭɡůəŬɛɣɑŬ Űɞɡ űɞɟɏŬ ɔɘŬ 

ŮɚŬůŰɘəɏɠ əŬɘ ŬɜŮɚŬůŰɘəɏɠ ŬɜŬɚɨůŮɘɠ ŬɜŰɑůŰɞɘɢŬ. Ƀ ɢŬɟŬəŰɖɟɘůɛɧɠ Ůɜɧɠ ůŰɞɘɢŮɑɞɡ ɤɠ ŭŮɡŰŮɟŮɨɞɜ 

ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭˊɞŭɞɢɐ ɛŮɔŬɚɨŰŮɟɞɡ Ůˊɘˊɏŭɞɡ ɓɚɎɓɖɠ ůŮ ŬɡŰɧ. 

3.3.4. ȺɄȽȹɅȷɆȼ ɇɋɁ ȾȷɇȷɆȾȺɈȷɆɇȽȾɋɁ ȿȺɄɇɃɀȺɅȺȽɋɁ 

Ƀɘ əŬŰŬůəŮɡŬůŰɘəɏɠ ɚŮˊŰɞɛɏɟŮɘŮɠ ŮˊɖɟŮɎɕɞɡɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖɜ ŮˊɎɟəŮɘŬ Ůɜɧɠ űɞɟɏŬ. ɋɠ 

Ůə ŰɞɨŰɞɡ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɚɏɔɢɞɜŰŬɘ ɚŮˊŰɞɛɏɟŮɘŮɠ ɧˊɤɠ ŰŬ ɛɐəɖ ɛɎŰɘůɖɠ əŬɘ ɞɘ ŬɔəɡɟɩůŮɘɠ Űɤɜ 

ɞˊɚɘůɛɩɜ ůŰɞɡɠ əɧɛɓɞɡɠ. ɉŬɟŬəŰɖɟɘůŰɘəɐ ˊŮɟɑˊŰɤůɖ ɧˊɤɠ ŬɜŬűɏɟŮŰŬɘ ˊŬɟŬəɎŰɤ ŮɑɜŬɘ əŬɘ ɞ 

əŮəŬɛɛɏɜɞɠ ɞˊɚɘůɛɧɠ Űɤɜ ůŰɖɟɑɝŮɤɜ, ɞ ɞˊɞɑɞɠ ŮɎɜ ŭŮɜ ɚɖűɗŮɑ ɡˊɧɣɖ ɔɘŬ ŰŬ ůŰŬŰɘəɎ űɞɟŰɑŬ, ɗŬ 

ˊɟɞəɨˊŰɞɡɜ ŭɘŬŰɛɖŰɘəɏɠ ŬůŰɞɢɑŮɠ ůŰɖɜ əŬŰŬůəŮɡɐ ůŰɖɜ ŬˊɞŰɑɛɖůɖ Űɖɠ, ɐŭɖ Ŭˊɧ Űɘɠ ůŰŬŰɘəɏɠ űɞɟŰɑůŮɘɠ 

ˊɟɘɜ ŬəɧɛŬ ŮɚŮɔɢɗɞɨɜ ɞɘ ůŮɘůɛɘəɏɠ. ȸɏɓŬɘŬ ŬɡŰɧɠ ɞ ɞˊɚɘůɛɧɠ ůŮ əŬɛɑŬ ˊŮɟɑˊŰɤůɖ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

ůɡɜŮɘůűɏɟŮɘ ůŰɖɜ ůŮɘůɛɘəɐ űɧɟŰɘůɖ əŬɘ ůŰɖɜ ŬɜŬəɡəɚɘɕɧɛŮɜɖɠ əŬŰŮɨɗɡɜůɖɠ ŭɘɎŰɛɖůɖ ˊɞɡ ˊɟɞəɨˊŰŮɘ 

ɚɧɔɤ ŬɡŰɐɠ ɚɧɔɤ Űɖɠ ŮɜŬɚɚŬɔɐɠ Űɖɠ ŭɘŮɨɗɡɜůɖɠ ɟɖɔɛɎŰɤůɖɠ ˊŬɟɎɚɚɖɚŬ ˊɟɞ Űɞɜ ɞˊɚɘůɛɧ ŬɡŰɧ. 

 



 

 

 

4. ȾȷɁɃɁȽɆɇȽȾȺɆ ȹȽȷɇȷɂȺȽɆ 

ȸŬůɘəɎ ɆɖɛŮɑŬ Űɞɡ ȾȷɁȺɄȺ 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

4.1. ȾȷɁ.ȺɄȺ 

ȼ Ůɜ ɘůɢɨ ɏəŭɞůɖ Űɞɡ əŬɜɞɜɘůɛɞɨ ŬˊɞŰŮɚŮɑ Űɖɜ ŰɟɑŰɖ ŬɜŬɗŮɩɟɖůɖ Űɞɡ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

Űɞ 2022, ˊŬɟŬəɎŰɤ əŬŰŬɔɟɎűɞɜŰŬɘ əɎˊɞɘŮɠ ůɖɛŬɜŰɘəɏɠ ŰɟɞˊɞˊɞɘɐůŮɘɠ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ 

ŮəŭɧůŮɘɠ. 

4.1.1. ɆŰɧɢɞɠ ȷˊɞŰɑɛɖůɖɠ ɐ ȷɜŬůɢŮŭɘŬůɛɞɨ 

ɆŰɞɜ ɄɑɜŬəŬɠ 4 ˊŬɟɞɡůɘɎɕŮŰŬɘ, ɖ ůɡůɢɏŰɘůɖ Űɖɠ ůŰɎɗɛɖɠ ŮˊɘŰŮɚŮůŰɘəɧŰɖŰŬɠ Űɞɡ űɏɟɞɜŰɞɠ 

ɞɟɔŬɜɘůɛɞɨ ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ Ŭɜɖɔɛɏɜɖ ɞɟɘɕɧɜŰɘŬ ŮŭŬűɘəɐ ŮˊɘŰɎɢɡɜůɖ ɧˊɤɠ ŬɡŰɧɠ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ 

ůŰɞɜ ȾȷɁ.ȺɄȺ. Ƀ ȾȷɁȺɄȺ ˊɟɞɓɚɏˊŮɘ Űɖɜ ŬˊɞŰɑɛɖůɖ əŬɘ ŬɜŬůɢŮŭɘŬůɛɧ Űɤɜ əŬŰŬůəŮɡɩɜ ɛŮ ɓɎůŮɘ Űɖɜ 

ŮˊɘŰŮɚŮůŰɘəɧŰɖŰŬ (Performance Based Design). ȷɡŰɧ ɏɢŮɘ ůəɞˊɧ Űɞɜ ɞɟɘůɛɧ ůŰɧɢɤɜ ɘəŬɜɧŰɖŰŬɠ Űɖɠ 

əŬŰŬůəŮɡɐɠ ůŮ ŬɜɎɚɖɣɖ ůŮɘůɛɘəɞɨ űɞɟŰɑɞɡ ɛɑŬɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɏɜŰŬůɖɠ əŬɘ ɖ ɞˊɞɑŬ ŮɑɜŬɘ ŬˊɞŭŮəŰɧ əŬɘ 

əɞɘɜɤɜɘəɎ əŬɘ ɞɘəɞɜɞɛɘəɎ ůɡɛűɏɟɞɜ ɜŬ ɝŮˊŮɟŬůŰŮɑ ɛŮ ɛɑŬ ˊɘɗŬɜɧŰɖŰŬ ŮɜŰɧɠ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɞɜɘəɞɨ 

ŭɘŬůŰɐɛŬŰɞɠ ůɡɛɓŬŰɘəɐɠ ŭɘɎɟəŮɘŬɠ ɕɤɐɠ. 

ɄɑɜŬəŬɠ 3: ɆŰɧɢɞɘ ȷˊɞŰɑɛɖůɖɠ ȷɜŬůɢŮŭɘŬůɛɞɨ ȾȷɁȺɄȺ ůŰɖɜ 2ɖ ŬɜŬɗŮɩɟɖůɖ Űɞɡ 2017 

ɄɘɗŬɜɧŰɖŰŬ 

ɡˊɏɟɓŬůɖɠ ůŮɘůɛɘəɐɠ 

ŭɟɎůɖɠ ŮɜŰɧɠ Űɞɡ 

ůɡɛɓŬŰɘəɞɨ ɢɟɧɜɞɡ 

ɕɤɐɠ Űɤɜ 50 ŮŰɩɜ 

ȷ 

çɄŮɟɘɞɟɘůɛɏɜŮɠ 

ȸɚɎɓŮɠè 

ȸ 

çɆɖɛŬɜŰɘəɏɠ 

ȸɚɎɓŮɠè 

ũ 

çɃɘɞɜŮɑ 

ȾŬŰɎɟɟŮɡůɖè 

10% ȷ1 ȸ1 ũ1 

50% ȷ2 ȸ2 ũ2 

 

ɄɑɜŬəŬɠ 4: 2.1. ɆŰɧɢɞɘ ŬˊɞŰɑɛɖůɖɠ ɐ ŬɜŬůɢŮŭɘŬůɛɞɨ ūɏɟɞɜŰɞɠ ɃɟɔŬɜɘůɛɞɨ. [18] ŬɜŬɗŮɩɟɖůɖ 2022 

Ag/ag,ref 

ɆŰɎɗɛɖ ȺˊɘŰŮɚŮůŰɘəɧŰɖŰŬɠ ūɏɟɞɜŰɞɠ ɃɟɔŬɜɘůɛɞɨ 

ȷ 

çɄŮɟɘɞɟɘůɛɏɜŮɠ 

ȸɚɎɓŮɠè 

ȸ 

çɆɖɛŬɜŰɘəɏɠ 

ȸɚɎɓŮɠè 

ũ 

çɃɘɞɜŮɑ 

ȾŬŰɎɟɟŮɡůɖè 

1.80 A0 B0 ũ0 

1.30 ȷ1+ ȸ1+ ũ1+ 

1.00 ȷ1 ȸ1 ũ1 

0.75 ȷ2+ ȸ2+ ũ2+ 

0.60 ȷ2 ȸ2 ũ2 

0.45 ȷ3+ ȸ3+ ũ3+ 

0.35 ȷ3 ȸ3 ũ3 

0.25 ȷ4+ ȸ4+ ũ4+ 

<0.25 ȷ4 ȸ4 ũ4 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

¶ Ŭg,ref ŮɑɜŬɘ ɖ ɞɟɘɕɧɜŰɘŬ ŮŭŬűɘəɐ ŮˊɘŰɎɢɡɜůɖ ŬɜŬűɞɟɎɠ, ˊɞɡ ɞɟɑɕŮŰŬɘ ɛŮ ˊɘɗŬɜɧŰɖŰŬ ɡˊɏɟɓŬůɖɠ 
Űɖɠ ůŮɘůɛɘəɐɠ ŭɟɎůɖɠ 10% ůŰŬ 50 ɢɟɧɜɘŬ ɤɠ ůɡɛɓŬŰɘəɐɠ ɕɤɐɠ Űɞɡ ɏɟɔɞɡ. 

¶ Ŭg ŮɑɜŬɘ ɖ ɞɟɘɕɧɜŰɘŬ ŮŭŬűɘəɐ ŮˊɘŰɎɢɡɜůɖ 

ɄɑɜŬəŬɠ 5: Ɇ 2.1. ȺɜŭŮɘəŰɘəɐ ůɡůɢɏŰɘůɖ ˊŮɟɘɧŭɞɡ ŮˊŬɜŬűɞɟɎɠ əŬɘ ˊɘɗŬɜɧŰɖŰŬɠ ɡˊɏɟɓŬůɖɠ Űɖɠ 
ůŮɘůɛɘəɐɠ ŭɟɎůɖɠ ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ Ŭɜɖɔɛɏɜɖ ɞɟɘɕɧɜŰɘŬ ŮŭŬűɘəɐ ŮˊɘŰɎɢɡɜůɖ. [18] 

ɄŮɟɑɞŭɞɠ 

ȺˊŬɜŬűɞɟɎɠ 

(ɏŰɖ) 

ɄɘɗŬɜɧŰɖŰŬ ɡˊɏɟɓŬůɖɠ 

ůŮɘůɛɘəɐɠ ŭɟɎůɖɠ ŮɜŰɧɠ Űɞɡ 

ůɡɛɓŬŰɘəɞɨ ɢɟɧɜɞɡ ɕɤɐɠ Űɤɜ 

50 ŮŰɩɜ 

Ŭg /Ŭg,ref 

2475 2% 1.8 

975 5% 1.3 

475 10% 1 

225 20% 0.75 

135 30% 0.6 

70 50% 0.45 

40 70% 0.35 

20 90% 0.25 

<20 >90% <0.25 

ɄɏɟŬɜ Űɤɜ ůŰɧɢɤɜ ŬɜŬůɢŮŭɘŬůɛɞɨ əŬɘ ŬˊɞŰɑɛɖůɐɠ ŰɑɗŮɜŰŬɘ əŬɘ ŮɚɎɢɘůŰɞɘ ŬˊɞŭŮəŰɞɑ ůŰɧɢɞɘ 

ŬɜŬɓɎɗɛɘůɖɠ ŬɜŮˊŬɟəɩɜ əŬŰŬůəŮɡɩɜ ŬɡŰɞɑ ůɡɜɞɣɑɕɞɜŰŬɘ ɤɠ Ůɝɐɠ: 

ɄɑɜŬəŬɠ 6: Ʉȷ.2.2 ȺɚɎɢɘůŰɞɘ ŬɜŮəŰɞɑ ůŰɧɢɞɘ ŬˊɞŰɑɛɖůɖɠ ɐ ŬɜŬůɢŮŭɘŬůɛɞɨ ɡűɘůŰŬɛɏɜɤɜ əŰɘɟɑɤɜ. [18] 

ȾŬŰɖɔɞɟɑŬ ɆˊɞɡŭŬɘɧŰɖŰŬɠ ȺɚɎɢɘůŰɞɘ ȷɜŮəŰɞɑ ɆŰɧɢɞɘ 

I ũ2 

II ũ1 

III ȸ1 

IV ȸ1 əŬɘ ȷ2 (ȽəŬɜɞˊɞɑɖůɖ 

əŬɘ Űɤɜ ŭɨɞ ůŰɧɢɤɜ) 

¶ ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ ɘůɢɨŮɘ ȷ1>ȷ2, ȸ1>ȸ2, ũ1>ũ2, ȷ1>ȸ1>ũ1 əŬɘ 

ȷ2>ȸ2>ũ2 

EɑɜŬɘ əŬɜɞɜɘůŰɘəɩɠ ŬˊɞŭŮəŰɧ ɔɘŬ ɞˊɞɘɞŭɐˊɞŰŮ ůɨɜɖɗŮɠ əŰɐɟɘɞ əŬŰɖɔɞɟɑŬɠ ůˊɞɡŭŬɘɧŰɖŰŬɠ Ƚ əŬɘ 

ȽȽ əɎɗŮ ŮˊɏɛɓŬůɖ ɖ ɞˊɞɑŬ: 

ȽəŬɜɞˊɞɘŮɑ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ůŰɞɜ ɄɑɜŬəŬɠ 6 

ȺɑŰŮ ŬɡɝɎɜŮɘ Űɖɜ ůŮɘůɛɘəɐ əɚɎůɖ Űɞɡ əŰɖɟɑɞɡ ůŰɖɜ ůŰɎɗɛɖ ŮˊɘŰŮɚŮůŰɘəɧŰɖŰŬɠ ȸ əŬŰɎ ɛɑŬ 

ŰɞɡɚɎɢɘůŰɞɜ ɓŬɗɛɑŭŬ ůŮ ůɢɏůɖ ɛŮ ŬɡŰɐɜ ˊɞɡ ɎɜɖəŮ əŬŰɎ Űɖɜ ŬˊɞŰɑɛɖůɖ Űɞɡ ɓɎůŮɘ Űɞɡ ɄɑɜŬəŬɠ 4 əŬɘ 

ŰŬɡŰɧɢɟɞɜŬ ŰɞɡɚɎɢɘůŰɞɜ əŬŰɎ ɛɑŬ ɓŬɗɛɑŭŬ Ŭˊɧ Űɖɜ ŮɚɎɢɘůŰɖ ɓŬůɘəɐ ůŮɘůɛɘəɐ əɚɎůɖ Űɞɡ ɧˊɤɠ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞɜ 
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ɄɑɜŬəŬɠ 7: Ʉȷ.2.2. ȺɚɎɢɘůŰŮɠ ɓŬůɘəɏɠ ůŮɘůɛɘəɏɠ əɚɎůŮɘɠ ɡűɘůŰŬɛɏɜɤɜ əŰɘɟɑɤɜ ůˊɞɡŭŬɘɧŰɖŰŬɠ I əŬɘ II. 

ȺűŬɟɛɞůɗɏɜŰŮɠ ȾŬɜɞɜɘůɛɞɑ 

ɀŮɚɏŰɖɠ əŬɘ ȾŬŰŬůəŮɡɐɠ 

ȺɚɎɢɘůŰɖ ȸŬůɘəɐ ɆŮɘůɛɘəɐ 

ȾɚɎůɖ ȾŰɘɟɑɞɡ 

<1985 ȸ3 

1985֒Ν<1995 ȸ3+ 

1995Òé ȸ2+ 

 

4.1.2. ȹɡůəŬɛɣɑŮɠ ůŰɞɘɢŮɑɤɜ 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ŬˊɞŰɑɛɖůɖɠ ɛɑŬɠ əŬŰŬůəŮɡɐɠ əŬɘ ɛŮ ŮűŬɟɛɞɔɐ ŮɚŬůŰɘəɩɜ ɛŮɗɧŭɤɜ ɖ 

ŭɡůəŬɛɣɑŬ ˊɟɞůŮɔɔɑɕŮŰŬɘ ɤɠ ˊɞůɞůŰɧ Űɖɠ ɛɖ ɟɖɔɛŬŰɤɛɏɜɖɠ ŭɘŬŰɞɛɐɠ (ɆɇȷȹȽɃ I ) ɓɎůŮɘ Űɖɠ 

ˊŬɟŬɔɟɎűɞɡ 4.4.1.4 Űɞɡ ȾȷɁ.ȺɄȺ əŬɘ Űɞɡ ˊɑɜŬəŬ Ɇ 4.1: 

ɄɑɜŬəŬɠ 8: ȹɡůəŬɛɣɑŮɠ ɀŮɚɩɠ Űɞɡ ɄɟɞůɤɛɞɘɧɛŬŰɞɠ 

A/A ȹɞɛɘəɧ ɆŰɞɘɢŮɑɞ ȹɡůəŬɛɣɑŬ 

1.1 ɈˊɞůŰɨɚɤɛŬ ŮůɤŰŮɟɘəɧ  0,8*(EcIg) 

1.2 Ɉ ɞ́ůŰɨɚɤɛŬ ˊŮɟɘɛŮŰɟɘəɧ  0,6*(EcIg) 

2.1 2.1 ɇɞɑɢɤɛŬ, ɛɐ - ɟɖɔɛŬŰɤɛɏɜɞ  0,7*(EcIg) 

2.2 2.2 ɇɞɑɢɤɛŬ, ɟɖɔɛŬŰɤɛɏɜɞ (1)  0,5*(EcIg) 

3 3 ȹɞəɧɠ (2) 0,4*(EcIg) 

 

¶ ȼ ŭɡůŰɛɖůɑŬ ɚŬɛɓɎɜŮŰŬɘ ɩɠ 0,4EcAw Aw = ɛɧɜɞɜ ɖ (ɞɟɗɞɔɤɜɘəɐ) ŭɘŬŰɞɛɐ Űɞɡ əɞɟɛɞɨ 

Űɞɡ ůŰɞɘɢŮɑɞɡ (ˊ.ɢ. ɔɘŬ Űɘɠ ˊɚŬəɞŭɞəɞɨɠ). 

¶ ȼ ŭɡůŰɏɜŮɘŬ Űɤɜ ŭɞɛɘəɩɜ ůŰɞɘɢŮɑɤɜ ɗŬ ŮəŰɘɛɩɜŰŬɘ əŬŰɎ Űɖɜ əɚŬůɘəɐ ɛɖɢŬɜɘəɐ ɎɟŬ 

ɔɑɜŮŰŬɘ ɢɟɐůɖ Űɤɜ Űɘɛɩɜ əŬɘ EcAg , ɧˊɞɡ: Ag = ɖ ůɡɜɞɚɘəɐ ŭɘŬŰɞɛɐ Űɞɡ ŭɞɛɘəɞɨ 

ůŰɞɘɢŮɑɞɡ (ɛɧɜɞɜ ŰɞůəɡɟɧŭŮɛŬ) 

¶ ũɘŬ Űɖ ŭɡůŰɟŮɣɑŬ, ɛˊɞɟŮɑ ɜŬ ɚɖűɗŮɑ ɡˊɧɣɖ Űɘɛɐ Űɖɠ ŰɎɝŮɤɠ Űɞɡ 10% ŬɡŰɐɠ ɔɘŬ ɛɖ 

ɟɖɔɛŬŰɤɛɏɜŬ ůŰɞɘɢŮɑŬ. 

4.1.3. ȷɝɘɞˊɘůŰɑŬ ȹŮŭɞɛɏɜɤɜ 

Ʉɚɏɞɜ ŰŬ ɓŬůɘəɎ ŭŮŭɞɛɏɜŬ-ˊŬɟŬŭɞɢɏɠ Űɞɡ əŬɜɞɜɘůɛɞɨ ŬɝɘɞɚɞɔɞɨɜŰŬɘ ɓɎůŮɘ Űɟɘɩɜ ůŰŬɗɛɩɜ 

ŬɝɘɞˊɘůŰɑŬɠ ŭŮŭɞɛɏɜɤɜ ɤɠ Ůɝɐɠ: 

ü Ɉɚɘəɩɜ 

ü ũŮɤɛŮŰɟɑŬɠ 

ü ȿŮˊŰɞɛŮɟŮɘɩɜ 
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ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

ɄɑɜŬəŬɠ 9: Ⱥˊɘɚɞɔɐ ůŰɎɗɛɖɠ ŬɝɘɞˊɘůŰɑŬɠ ŭŮŭɞɛɏɜɤɜ 

ɆɉȺȹȽȷ 

ȷɅɉȽȾȼɆ 

ɀȺȿȺɇȼ

Ɇ 

ɄɅɃȺȿȺɈɆȼ 

ȹȺȹɃɀȺɁɃɈ 

Ʉ
ȷ
Ʌ
ȷ
ɇ
ȼ
Ʌ
ȼ
Ɇ
Ⱥ
Ƚ
Ɇ

 

ȹȺȹɃɀȺɁȷ 

Ɇȷȹũ 

(ɖ ŭɡůɛŮɜɏůŰŮɟɖ ɛŮŰŬɝɨ Űɤɜ ɆȷȹũȽ & Ɇȷȹũ2) 

Ɇȷȹȿ 

Ɉ
Ʉ
ȷ
Ʌ
ɉ
Ƀ
Ɉ
Ɂ

 

ȹ
Ⱥ
Ɂ
 
Ɉ
Ʉ
ȷ
Ʌ
ɉ
Ƀ
Ɉ
Ɂ

 

ȺȽȹɃɆ ȾȷȽ 

ũȺɋɀȺɇɅȽȷ ūɃɅȺȷ 

ŪȺɀȺȿȽɋɆȼɆ ɐ 

ȷɁɋȹɃɀȼɆ (Ɇȷȹũ1) 

Ʉȷɉȼ, ȸȷɅȼ ə.ɚˊ. 

ɇɃȽɉɃɄȿȼɅɋɆȺɋɁ, 

ȺɄȽɆɇɅɋɆȺɋɁ,ȺɄȺ

ɁȹɈɆȺɋɁ ə.ɚˊ. 

(Ɇȷȹũ2) 

ȹȽȷɇȷɂȼ ȾȷȽ 

ȿȺɄɇɃɀȺɅȺȽȺɆ 

ɃɄȿȽɆȼɆ 

 

ȷ
Ɂ
Ⱥ
Ⱦ
ɇ
ȼ

 

Ƚ
Ⱦ
ȷ
Ɂ
Ƀ
Ʉ
Ƚ
Ƀ
Ƚ
ȼ
ɇ
Ƚ
Ⱦ
ȼ

 

Ɉ
Ɋ
ȼ
ȿ
ȼ 

ȷ
Ɂ
Ⱥ
Ⱦ
ɇ
ȼ

 

Ƚ
Ⱦ
ȷ
Ɂ
Ƀ
Ʉ
Ƚ
Ƀ
Ƚ
ȼ
ɇ
Ƚ
Ⱦ
ȼ

 

Ɉ
Ɋ
ȼ
ȿ
ȼ 

ȷ
Ɂ
Ⱥ
Ⱦ
ɇ
ȼ

 

Ƚ
Ⱦ
ȷ
Ɂ
Ƀ
Ʉ
Ƚ
Ƀ
Ƚ
ȼ
ɇ
Ƚ
Ⱦ
ȼ

 

Ɉ
Ɋ
ȼ
ȿ
ȼ 

Ṋ  

1 ȹŮŭɞɛɏɜɞ ˊɞɡ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ůɢɏŭɘɞ 

Űɖɠ Ŭɟɢɘəɐɠ ɛŮɚɏŰɖɠ ɖ (1) 

ɞˊɞɑŬ ɏɢŮɘ ŬˊɞŭŮŭŮɘɔɛɏɜŬ 

ŮűŬɟɛɞůŰŮɑ, ɢɤɟɑɠ 

ŰɟɞˊɞˊɞɘɐůŮɘɠ 

(1)   Ṋ   Ṋ   Ṋ 

Ṋ  

2 ȹŮŭɞɛɏɜɞ ˊɞɡ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ůɢɏŭɘɞ 

Űɖɠ Ŭɟɢɘəɐɠ ɛŮɚɏŰɖɠ ɖ 

ɞˊɞɑŬ ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ɛŮ 

ɚɑɔŮɠ ŰɟɞˊɞˊɞɘɐůŮɘɠ 

(2)   Ṋ   Ṋ  Ṋ Ṋ 

Ṋ  

3 ȹŮŭɞɛɏɜɞ ˊɞɡ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŬɜŬűɞɟɎ 

(ˊ.ɢ. ɡˊɧɛɜɖɛŬ ůŮ ůɢɏŭɘɞ 

Űɖɠ Ŭɟɢɘəɐɠ ɛŮɚɏŰɖɠ) 

(3) Ṋ   Ṋ   Ṋ   

 Ṋ 

4 ȹŮŭɞɛɏɜɞ ˊɞɡ ɏɢŮɘ 

ŭɘŬˊɘůŰɤɗŮɑ ɐ/əŬɘ 

ɛŮŰɟɖɗŮɑ ɐ/əŬɘ 

ŬˊɞŰɡˊɤɗŮɑ  ŬɝɘɧˊɘůŰŬ 

(4)  Ṋ Ṋ  Ṋ Ṋ  Ṋ Ṋ 

 Ṋ 

5 ȹŮŭɞɛɏɜɞ ˊɞɡ ɏɢŮɘ 

ˊɟɞůŭɘɞɟɘůŰŮɑ ɛŮ ɏɛɛŮůɞɜ 

ŬɚɚɎ ŮˊŬɟəɩɠ 

ŬɝɘɧˊɘůŰɞɜ Űɟɧˊɞ 

(5) Ṋ Ṋ  Ṋ Ṋ  Ṋ Ṋ  

 Ṋ 

6 ȹŮŭɞɛɏɜɞ ˊɞɡ ɏɢŮɘ  

Ůɡɚɧɔɤɠ ɗŮɤɟɖɗŮɑ əŬŰɎ 

Űɖɜ əɟɑůɖ ɀɖɢŬɜɘəɞɨ 

(6) Ṋ Ṋ  Ṋ Ṋ  Ṋ Ṋ  
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4.1.4. Ⱥˊɘɛɏɟɞɡɠ ɆɡɜŰŮɚŮůŰɏɠ ŬůűŬɚŮɑŬɠ 

ɄŬɟŬŰɑɗŮɜŰŬɘ ŮɜŭŮɘəŰɘəɎ Ůˊɑ ɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɏɠ ŬůűŬɚŮɑŬɠ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɘɜ Ŭˊɧ Űɞɜ 

əŬɜɞɜɘůɛɧ əŬɘ ŬˊɞŰŮɚɞɨɜ ůɖɛŮɑŬ ˊɞɡ ɢɟɐɕɞɡɜ ˊŮɟŮŰŬɑɟɤ ŭɘŮɟŮɨɜɖůɖɠ Ŭˊɧ Űɞɜ ɛŮɚŮŰɖŰɐ ůŰɞɜ ŮəɎůŰɞŰŮ 

ɡˊɞɚɞɔɘůɛɧ. 

ü ɔb Ůˊɘɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ɔɘŬ ůɡɜɎűŮɘŬ 

ü ɔc Ůˊɘɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ɔɘŬ ůəɡɟɧŭŮɛŬ 

ü ɔcô Ůˊɑ ɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ůəɡɟɞŭɏɛŬŰɞɠ ůŮ ŮűŮɚəɡůɛɧ 

ü ɔf ůɡɜŰŮɚŮůŰɐɠ ŬůűɎɚŮɘŬɠ ɔɘŬ ŭɟɎůŮɘɠ 

ü ɔg Ůˊɘɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ɔɘŬ ɛɧɜɘɛŮɠ ŭɟɎůŮɘɠ 

ü ɔinst Ůˊɑ ɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ŮɝŬɟŰɩɛŮɜɞɠ Ŭˊɧ Űɖɜ ˊɞɘɧŰɖŰŬ ŮűŬɟɛɞɔɐɠ 

Ŭɔəɡɟɑɤɜ ůŰɞ ŮɟɔɞŰɎɝɘɞ 

ü ɔȽɋɄ Ůˊɑ ɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ŮɝŬɟŰɩɛŮɜɞɠ Ŭˊɧ Űɞ Ůɑŭɞɠ Űɤɜ ɘɜɩɜ Űɞɡ ȽɋɄ 

(ɘɜɤˊɚɘůɛɏɜŬ ˊɞɚɡɛŮɟɐ) 

ü ɔm ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ɡɚɘəɞɨ 

ü ɔq Ůˊɘɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ɔɘŬ ɛŮŰŬɓɚɖŰɏɠ ŭɟɎůŮɘɠ 

ü ɔRd ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ɔɘŬ ŬɜŰɘůŰɎůŮɘɠ (ˊɟɞůɞɛɞɘɩɛŬŰŬ) 

ü ɔs Ůˊɘɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ɔɘŬ ɢɎɚɡɓŬ 

4.1.4.1. ɔSd ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ ɔɘŬ ŭɟɎůŮɘɠ (ˊɟɞůɞɛɞɘɩɛŬŰŬ) 

ũɘŬ Űɖɜ ŮɚŬůŰɘəɐ ŬɜɎɚɡůɖ, ůŰŬŰɘəɐ ɐ ŭɡɜŬɛɘəɐ, ŮˊɘŰɟɏˊŮŰŬɘ ŮűŬɟɛɞɔɐ Űɖɠ, ɛɧɜɞɜ ɔɘŬ ůəɞˊɞɨɠ 

ŬˊɞŰɑɛɖůɖɠ, Ŭɜ ɞɘ ůɡɜŰŮɚŮůŰɏɠ  ɔSd əŬŰɎ Űɖɜ ˊŬɟɞɨůŬ Ä 4.5.1 ŮˊŬɡɝɖɗɞɨɜ əŬŰɎ 0,15 (ŭɖɚ. ɔSd,Ůɚ. = 

ɔSd + 0,15). Ɇɡɜɐɗɤɠ ˊɎɜŰɞŰŮ ůŮ ɛɑŬ ŬˊɞŰɑɛɖůɖ ɞɘ ɓɚɎɓŮɠ ŮˊɘůəŮɡɎɕɞɜŰŬɘ ɞˊɧŰŮ ŮɑɜŬɘ ůɨɜɖɗŮɠ ɔɘŬ Űɖɜ 

ŬˊɞŰɑɛɖůɖ ɜŬ ɗŮɤɟŮɑŰŬ ɖ əŬŰŬůəŮɡɐ ɢɤɟɑɠ ɓɚɎɓŮɠ əŬɘ ɔSd=1 

 

ɄɑɜŬəŬɠ 10: ɇɘɛɏɠ ɔɘŬ Űɞɜ ůɡɜŰŮɚŮůŰɐ ŬůűŬɚŮɑŬɠ Űɤɜ ŭɟɎůŮɤɜ 

ȰɜŰɞɜŮɠ əŬɘ ŮəŰŮŰŬɛɏɜŮɠ 

ɓɚɎɓŮɠ ɐ / əŬɘ ŮˊŮɛɓɎůŮɘɠ 

ȺɚŬűɟɏɠ əŬɘ Űɞˊɘəɏɠ ɓɚɎɓŮɠ 

ɐ / əŬɘ ŮˊŮɛɓɎůŮɘɠ 

ɉɤɟɑɠ ɓɚɎɓŮɠ əŬɘ ɢɤɟɑɠ 

ŮˊŮɛɓɎůŮɘɠ 

ɘSd =1,20 ɘSd =1,10 ɘSd =1,00 

4.1.4.2. - ũɘŬ Űɞɡɠ ɓŬůɘəɞɨɠ ůɡɜŭɡŬůɛɞɨɠ əŬɘ ɔɘŬ ŭɡůɛŮɜŮɑɠ Ůˊɘɟɟɞɏɠ Űɖɠ 
ŭɟɎůŮɤɠ 

¶ ȽəŬɜɞˊɞɘɖŰɘəɐ Ɇȷȹ ɔg = 1,35 

¶ ȷɜŮəŰɐ ɐ ɡɣɖɚɐ Ɇȷȹ ɔg = 1,50 ɐ 1,20, ŬɜŰɘůŰɞɑɢɤɠ 

- ũɘŬ Űɘɠ ɡˊɧɚɞɘˊŮɠ ˊŮɟɘˊŰɩůŮɘɠ ůɡɜŭɡŬůɛɩɜ əŬɘ 

Ůˊɘɟɟɞɩɜ Űɖɠ ŭɟɎůŮɤɠ 

¶ ȽəŬɜɞˊɞɘɖŰɘəɐ Ɇȷȹ ɔg = 1,10 

¶ ȷɜŮəŰɐ ɐ ɡɣɖɚɐ Ɇȷȹ ɔg = 1,20 ɐ 1,00, ŬɜŰɘůŰɞɑɢɤɠ 

4.1.5. ɆɡɜŰŮɚŮůŰɐɠ ɆɡɛˊŮɟɘűɞɟɎɠ  

Ƀ ȾȷɁ.ȺɄȺ ˊɟɞŰŮɑɜŮɘ ɔɘŬ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ ůɡɛˊŮɟɘűɞɟɎɠ qȭ ɔɘŬ Űɖɜ ůŰɎɗɛɖ ŮˊɘŰŮɚŮůŰɘəɧŰɖŰŬɠ 

ȸ (çɆɖɛŬɜŰɘəɏɠ ɓɚɎɓŮɠè) ɔɘŬ ɡűɘůŰɎɛŮɜŮɠ əŬŰŬůəŮɡɏɠ ɧˊɤɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬɠ 11. ȷɡŰɏɠ ɞɘ 

Űɘɛɏɠ ůŮ ˊŮɟɑˊŰɤůɖ Ůɜɑůɢɡůɖɠ Űɖɠ əŬŰŬůəŮɡɐɠ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬɗŮɤɟɖɗɞɨɜ ˊɟɞɠ ŰŬ Ɏɜɤ ɚŬɛɓɎɜɞɜŰŬɠ 

ɡˊɧɣɖ Űɖɜ ɓŮɚŰɑɤůɖ Űɖɠ ɘəŬɜɧŰɖŰŬɠ Űɤɜ ɛŮɚɩɜ ůŮ ˊŬɟŬɛɧɟűɤůɖ. ɋůŰɧůɞ, ŬɡŰɏɠ ɗŬ ˊɟɏˊŮɘ əŬɘ ɜŬ 

ůɡɛɓŬŭɑɕɞɡɜ ɛŮ Űɘɠ ŭɘŬŰɎɝŮɘɠ Űɞɡ ȺɡɟɤəɩŭɘəŬ 8 ɔɘŬ Űɘɠ ůɨɔɢɟɞɜŮɠ əŬŰŬůəŮɡɏɠ 



ȾȷɁɃɁȽɆɇȽȾȺɆ ȹȽȷɇȷɂȺȽɆ         49 

ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

ɄɑɜŬəŬɠ 11: ɇɘɛɏɠ ŭŮɑəŰɖ ůɡɛˊŮɟɘűɞɟɎɠ ɓɎůŮɘ ȾȷɁ.ȺɄȺ. 

 

4.1.6. Ⱥɟɐɛɖɜ Űɘɛɏɠ 

ȳɛɤɠ ɞ ȾȷɁ.ȺɄȺ ɞɟɑɕŮɘ ɔɘŬ ɗŮɩɟɖůɖ ɆŰɎɗɛɖɠ ŬɝɘɞˊɘůŰɑŬɠ ŭŮŭɞɛɏɜɤɜ  ŬɜŮəŰɐ ŮˊɘŰɟɏˊŮɘ ůŰɖɜ 

ŬˊɞŰɑɛɖůɖɠ Űɖɠ əŬŰŬůəŮɡɐɠ   

ɄɑɜŬəŬɠ 12: ȷɜŰɘˊɟɤůɞˊŮɡŰɘəɏɠ Űɘɛɏɠ ɗɚɘˊŰɘəɐɠ ŬɜŰɞɢɐɠ ůəɡɟɞŭɏɛŬŰɞɠ 

 

ɄɑɜŬəŬɠ 13: Ⱥɟɐɛɖɜ Űɘɛɏɠ ŭɘŬɟɟɞɐɠ ɢɎɚɡɓŬ ɞˊɚɘůɛɞɨ 

ɼʰˍʹʴˇˊʾʰ 

ʋʱ˂ˎʲʰ ʁˉ˂ʽˋ˃ˇˏ 

ζʁ˄ˇ˃ʰˋˍʽˁʺη 

ɾʷˋʹ ˍʽ˃ʺ 

fym ( MPa)) 

ζʋʰˊʰˁˍʹˊʽˋˍʽˁʺη 

ɾʷˋʹ ˍʽ˃ʺ ˃ʶʾˇ˄ ˃ʾʰ ˍˎˉʽˁʺ 

ʰˉˈˁ˂ʽˋʹ 

S220 & Stahl I 280 240 280 240 

S400 & Stahl III 450 410 

S500 & Stahl IV 520 500 

 



50  ȾŮűɎɚŬɘɞ 4 

ɇůɞɡɚɚɢɎɖ ɃɚůɘɎɜ ȺɀɄ 2024 

ɄɑɜŬəŬɠ 14: Ⱥɟɐɛɖɜ Űɘɛɏɠ ŬɜŰɞɢɐɠ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ 

 

 

4.2. ȾɅȽɇȼɅȽȷ ȺȿȺũɉɃɈ 

Ƀ əŬɜɞɜɘůɛɧɠ ŮˊŮɛɓɎůŮɤɜ ůɡɛˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ əŬɜɞɜɘůŰɘəɩɜ ŭɘŬŰɎɝŮɤɜ ˊɞɡ 

ˊɟɞɓɚɏˊŮɘ ɞ ȺɡɟɤəɩŭɘəɎɠ 8-3 [17] ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ əŬɘ Ůɜɑůɢɡůɖ Űɤɜ əŬŰŬůəŮɡɩɜ əŬɘ ɚŮɘŰɞɡɟɔŮɑ 

ŮˊɘəɞɡɟɘəɎ əŬɘ ůɡɛˊɚɖɟɤɛŬŰɘəɎ ŬɡŰɞɨ. Ƀɘ əŬŰŬůəŮɡɏɠ ˊɞɡ ŬɜŬůɢŮŭɘɎɕɞɜŰŬɘ əŬɚɞɨɜŰŬɘ ɜŬ ŮɑɜŬɘ ůŮ ɗɏůɖ 

ɜŬ ŬɜŰŬˊɞəɟɘɗɞɨɜ ůŰɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ɘəŬɜɞŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ ˊɞɡ ɗɏŰŮɘ ɞ əŬɜɞɜɘůɛɧɠ. Ůˊɑůɖɠ, 

ŬɜŬɚɧɔɤɠ Űɖɠ ɛŮɗɧŭɞɡ Ůɜɑůɢɡůɖɠ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ, ɘůɢɨɞɡɜ ŭɘɎűɞɟŮɠ ŭɘŬŰɎɝŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ 

ůɡɜŮɟɔŬůɑŬ ɜɏɤɜ əŬɘ ɡűɘůŰɎɛŮɜɤɜ ɡɚɘəɩɜ. ɇɞ ŭɘɎɔɟŬɛɛŬ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3 ŬˊɞŰŮɚŮɑ Űɖɜ 

ɓɎůɖ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɤɜ ɛŮɚɩɜ ŮɑŰŮ/əŬɘ Űɖɠ əŬŰŬůəŮɡɐɠ. ȷɜŬɚɧɔɤɠ Űɞɡ ŮɜŰŬŰɘəɞɨ ɛŮɔɏɗɞɡɠ ˊɞɡ ŮɑɜŬɘ 

ɡˊɧ ŮɝɏŰŬůɖ əŬɘ Űɖɠ ˊŬɟŬɛɧɟűɤůɖɠ ůɢŮŭɘŬůɛɞɨ Űɞɡ ŮɚɏɔɢŮŰŬɘ ɛŮ ɓɎůŮɘ ŰŬ ɧɟɘŬ ˊɞɡ ŰɑɗŮɜŰŬɘ Ŭˊɧ Űɞɜ 

ůŰɧɢɞ ŮˊɘŰŮɚŮůŰɘəɧŰɖŰŬɠ. 

 
ɆɢɐɛŬ 3: ɇɞ ŭɘɎɔɟŬɛɛŬ ůɡɛˊŮɟɘűɞɟɎɠ ɔɘŬ ɛɏɚɖ əŬɘ əŬŰŬůəŮɡɏɠ Űɞɡ ȾȷɁ.ȺɄȺ [18] 

 



 

 

 

5. ɆɇɅȷɇȼũȽȾȺɆ ȾȷȽ ɀȺŪɃȹɃȽ 
ȺɁȽɆɉɈɆȼɆ ȾȷɇȷɆȾȺɈɋɁ 

ɆɡɜɞˊŰɘəɐ ˊŬɟɞɡůɑŬůɖ ɛɞɟűɩɜ ŮɜɘůɢɨůŮɤɜ 

 





ɆɇɅȷɇȼũȽȾȺɆ ȾȷȽ ɀȺŪɃȹɃȽ ȺɁȽɆɉɈɆȼɆ ȾȷɇȷɆȾȺɈɋɁ    53 

ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

Ƀ ŰŮɚɘəɧɠ Űɟɧˊɞɠ Ůɜɑůɢɡůɖɠ ɛɑŬɠ əŬŰŬůəŮɡɐɠ ŭŮɜ ŮɑɜŬɘ ɛɑŬ ɛɞɜɞůɐɛŬɜŰɖ ɚɨůɖ. ȼ ɑŭɘŬ əŬŰŬůəŮɡɐ 

ɛˊɞɟŮɑ ɜŬ ŮɜɘůɢɡɗŮɑ ɛŮ ŭɘɎűɞɟɞɡɠ Űɟɧˊɞɡɠ əŬɘ ŰŮɢɜɘəɏɠ Űɤɜ ɞˊɞɑɤɜ ɖ Ůˊɘɚɞɔɐ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ˊɞɚɚɎ 

əɟɘŰɐɟɘŬ. ɀŮ ɓɎůɖ əŬɗŬɟɎ ůŰŬŰɘəɐɠ űɨůŮɤɠ əɟɘŰɐɟɘŬ ɞɘ ɔŮɜɘəɏɠ Ŭɟɢɏɠ ˊɞɡ ŭɘɏˊɞɡɜ Űɞɜ ŬɜŬůɢŮŭɘŬůɛɧ 

ůɡɜɞɣɑɕɞɜŰŬɘ ůŰɘɠ Ůɝɐɠ ůŰɟŬŰɖɔɘəɏɠ [19]: 

¶ ȷɨɝɖůɖ ŭɡůəŬɛɣɑŬɠ əŬɘ ŬɜŰɞɢɐɠ Űɖɠ əŬŰŬůəŮɡɐɠ 

¶ ȷɨɝɖůɖ ˊɚŬůŰɘÕɧŰɖŰŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ 

¶ ȷɨɝɖůɖ ŭɡůəŬɛɣɑŬɠ, ŬɜŰɞɢɐɠ əŬɘ ˊɚŬůŰɘɛɧŰɖŰŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ 

¶ ɀŮɑɤůɖ ŮɘůŬɔɧɛŮɜɖɠ ůŮɘůɛɘəɐɠ ŭɟɎůɖɠ ůŰɖɜ əŬŰŬůəŮɡɐ (ˊ.ɢ.ůŮɘůÕɘəɐ Õɧɜɤůɖ) 

ɇɞ ůɡɜɖɗɏůŰŮɟɞ ůŰɘɠ ŮɜɘůɢɨůŮɘɠ Űɤɜ əŬŰŬůəŮɡɩɜ ŮɑɜŬɘ ɜŬ ˊɟɞəɨˊŰŮɘ ɛɑŬ ŬɚɚŬɔɐ ůŰŬ ŭɡɜŬɛɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɩɜ. ȷűŮɜɧɠ ɔɘŬŰɑ ɖ ɑŭɘŬ ɖ əŬŰŬůəŮɡɐ ůɡɜɐɗɤɠ ɔɑɜŮŰŬɘ ˊɘɞ ŭɨůəŬɛˊŰɖ əŬɘ ŬűŮŰɏɟɞɡ 

ɔɘŬŰɑ ˊɟɞůŰɑɗŮŰŬɘ Ůˊɘˊɚɏɞɜ ɛɎɕŬ. Ⱥˊɞɛɏɜɤɠ ůɢɖɛŬŰɑɕŮŰŬɘ ɏɜŬ ɘůɞɕɨɔɘɞ ŭɡůəŬɛɣɑŬɠ əŬɘ ɛɎɕŬɠ Űɞ ɞˊɞɑɞ 

ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ Űɖɜ əŬŰŬůəŮɡɐ ůŰɞ ɞɟɘɕɧɜŰɘɞ ŰɛɐɛŬ Űɞɡ űɎůɛŬŰɞɠ Ŭˊɧəɟɘůɖɠ əŬɘ ɜŬ ŬɜŬɚŬɛɓɎɜŮɘ 

ɛŮɔŬɚɨŰŮɟŮɠ ůŮɘůɛɘəɏɠ ŭɟɎůŮɘɠ Ŭˊɧ ŬɡŰɏɠ ˊɟɘɜ Űɖɜ Ůɜɑůɢɡůɖ. Ⱥˊɞɛɏɜɤɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ ɖ Ŭɝɘɞɚɧɔɖůɖ 

Űɖɠ əŬŰŮɨɗɡɜůɖɠ ˊɞɡ ˊŬɑɟɜŮɘ ɖ ŭɘɎŰŬɝɖ Űɖɠ Ůɜɑůɢɡůɖɠ əŬɘ ˊɞɡ ůŰɞɢŮɨŮɘ ɞ ɛŮɚŮŰɖŰɐɠ ɜŬ Űɖɜ ɞŭɖɔɐůŮɘ. 

ȼ ˊŬɟŮɛɓŬŰɘəɧŰɖŰŬ Űɤɜ ŮɜɘůɢɨůŮɤɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɡɠ Ŭɟɢɘəɞɨɠ ɚɧɔɞɡɠ ŬɜŮˊɎɟəŮɘŬɠ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖɜ Ŭɟɢɘəɐ ŬˊɞŰɑɛɖůɖ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɘ Űɞ Ůɑŭɞɠ ŬɜŮˊŬɟəŮɘɩɜ ́ ɞɡ ŬɡŰɐ ˊŬɟɞɡůɑŬůŮ 

ɓɎůŮɘ Űɤɜ əɟɑůɘɛɤɜ əɟɘŰɖɟɑɤɜ ŬůŰɞɢɑŬɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ŬɜŮˊɎɟəŮɘŬ Űɤɜ ɛŮɚɩɜ ůŮ əɎɛɣɖ ůɡɜɐɗɤɠ 

ŬˊŬɘŰŮɑ ɏɜŰɞɜŮɠ ŮˊŮɛɓɎůŮɘɠ ŬɜŬɚɧɔɤɠ Űɞɡ ɛŮɔɏɗɞɡɠ ŬɡŰɩɜ ŮɑŰŮ ɛɏůɤ ɛŬɜŭɡɩɜ ŮɑŰŮ ɛŮ ɛŮŰŬɚɚɘəɎ ɐ 

ůŰɞɘɢŮɑŬ Ŭˊɧ ɘɜɞˊɚɘůɛɏɜŬ ˊɞɚɡɛŮɟɐ ůŮ ɛɞɟűɐ ŮɚŬůɛɎŰɤɜ. ȷɜŰɘɗɏŰɤɠ ɖ ŬɜŮˊɎɟəŮɘŬ ůŮ ŭɘɎŰɛɖůɖ əŬɘ 

ˊŮɟɑůűɘɝɖ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ɛŮ ɚɘɔɧŰŮɟɞ ɏɜŰɞɜŮɠ ŮˊŮɛɓɎůŮɘɠ ɧˊɤɠ ɛŮ ɘɜɤˊɚɘůɛɏɜŬ ˊɞɚɡɛŮɟɐ 

ůŮ ɛɞɟűɐ ɡűŬůɛɎŰɤɜ ɐ əŬɘ ŮɚɎůɛŬŰŬ. ȳˊɞɘŬ ɛɏɗɞŭɞɠ əŬɘ ɜŬ ŮˊɘɚŮɔŮɑ ɖ ŮˊɎɟəŮɘŬ Űɖɠ ɗŮɛŮɚɑɤůɖɠ ŭɞɛɘəɎ 

ŬɚɚɎ əŬɘ ůŰɖɜ ŮˊɘŰɟŮˊɧɛŮɜɖ ɘəŬɜɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ŮɑŰŮ ɛŮ Űɖɜ ɡűɘůŰɎɛŮɜɖ 

ŭɘɎŰŬɝɖ ɐ ɛŮ ˊɟɧůɗŮŰŮɠ ŰɟɞˊɞˊɞɘɐůŮɘɠ ï ŮˊŮɛɓɎůŮɘɠ ůŰŬ ɗŮɛɏɚɘŬ Űɞɡ əŰɘɟɑɞɡ. 

ɀŮ ɓɎůɖ ŰŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ ɖ ɛŮɚɏŰɖ əŬɘ ŮəŰɏɚŮůɖ ɛɑŬɠ ɎɟŰɘŬɠ ɛŮɚɏŰɖɠ Ůɜɑůɢɡůɖɠ ŬˊŬɘŰŮɑ 

ɛŮɔɎɚɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ ůŰŬŰɘəɩɜ Ůˊɘɚɞɔɩɜ əŬɘ ŭɘŬɗɏůɘɛɤɜ ůɡůŰɖɛɎŰɤɜ ˊɟɞɠ ŮűŬɟɛɞɔɐ. ȺɑɜŬɘ ůɨɜɖɗŮɠ 

ɜŬ ŮˊɘɚɏɔŮŰŬɘ ɖ ůɡɜɞɚɘəɐ Ůɜɑůɢɡůɖ ɧɚɤɜ Űɤɜ ɛŮɚɩɜ Ůɜɧɠ űɞɟɏŬ ɢɤɟɑɠ ɜŬ ɔɑɜŮŰŬɘ ɖ ɢɟɞɜɞɓɧɟŬ 

ŭɘŮɟŮɨɜɖůɖ ɔɘŬ Űɞɜ ŮəɚŮˊŰɡůɛɧ Űɖɠ ɚɨůɖɠ əŬɘ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɤɜ ŮˊŮɛɓɎůŮɤɜ əŬɗɩɠ, əŬŰɎ əŬɜɧɜŬ, 

ɛɘŬ ŮˊɏɛɓŬůɖ ï ŬɚɚŬɔɐ ŰɞˊɘəɎ ŬɜŰɞɢɐɠ ɐ ŭɡůəŬɛɣɑŬɠ ŮˊɘűɏɟŮɘ ŭɡɜɖŰɘəɎ ɛŮŰŬűɞɟɎ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ 

ŬɜŮˊɎɟəŮɘŬɠ ůŮ ɎɚɚŬ ŭɞɛɘəɎ ɛɏɚɖ, ˊɞɡ ˊɟɏˊŮɘ əŬŰô ŮˊɏəŰŬůɖ ɜŬ Ůɜɘůɢɡɗɞɨɜ. ɄŮɟɘɞɟɑɕŮŰŬɘ ŭŮ Ŭˊɧ Űɘɠ 

ɞɘəɞɜɞɛɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ɏɢŮɘ əŬɗɩɠ əŬɘ Ŭˊɧ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ Ůɨɟɡɗɛɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ŭɞɛɐɛŬŰɞɠ Ůűɧůɞɜ ŬˊŬɘŰɖɗŮɑ ɖ ɛɖ ŭɘŬəɞˊɐ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ɞ ɢɟɧɜɞɠ ŮűŬɟɛɞɔɐɠ ɞɘ ŬɟɢɘŰŮəŰɞɜɘəɞɑ 

əŬɘ ˊɞɚŮɞŭɞɛɘəɞɑ ˊŮɟɘɞɟɘůɛɞɑ ˊɞɡ ŰɑɗŮɜŰŬɘ ɔɘŬ Űɖɜ ŭɘŬɛɧɟűɤůɖ Űɤɜ ŮɜɘůɢɨůŮɤɜ ɐ Űɖ ŭɘɎŰŬɝɖ ɜɏɤɜ 

ɛŮɚɩɜ. Ⱥɜɩ Űɞ əɟɘůɘɛɧŰŮɟɞ ɧɚɤɜ ŮɑɜŬɘ ɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ ŮɝŮɘŭɘəŮɡɛɏɜɞɡ ŰŮɢɜɘəɞɨ ˊɟɞůɤˊɘəɞɨ ɞ́ɡ ɜŬ 

ŭɘŬɗɏŰŮɘ Űɖɜ əŬŰɎɚɚɖɚɖ ŮəˊŬɑŭŮɡůɖ əŬɘ ŮɛˊŮɘɟɑŬ ůŰɖ ŮűŬɟɛɞɔɐ Űɖɠ ɞˊɞɘŬůŭɐˊɞŰŮ ɚɨůɖɠ ŮˊɘɚŮɢɗŮɑ. Ⱥɜɩ 

ˊɎɜŰŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɞɚɞɔɑɕŮŰŬɘ Űɞ ŮɜŭŮɢɧɛŮɜɞ ɖ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɘ ɘŭɑɤɠ Űɖɠ 

ɗŮɛŮɚɑɤůɖɠ ɜŬ ŮɑɜŬɘ ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɐ Ŭˊɧ ŬɡŰɐɜ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰŬ ůɢɏŭɘŬ. 

Ƀɘ əɡɟɘɧŰŮɟŮɠ ŰŮɢɜɘəɏɠ Ůɜɑůɢɡůɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ [19]:  

¶ ȾŬŰŬůəŮɡɐ ŰɞɘɢɤɛɎŰɤɜ ŮɜŰɧɠ Űɤɜ ˊɚŬɘůɑɤɜ Űɞɡ űɏɟɞɜŰŬ ɞɟɔŬɜɘůɛɞɨ Űɖɠ əŬŰŬůəŮɡɐɠ  

ɆŰɞɢŮɨŮɘ ůŮ ÕɛŮɔɎɚɖ Ŭɨɝɖůɖ Űɖɠ ŭɡůəŬɛɣɑŬɠ əŬɘ Űɖɠ ŬɜŰɞɢɐɠ Űɖɠ əŬŰŬůəŮɡɐɠ. 

¶ ȾŬŰŬůəŮɡɐ ŭɘəŰɡɤŰɩɜ ůɡůŰɖɛɎŰɤɜ ŮɜŰɧɠ Űɤɜ ˊɚŬɘůɑɤɜ Űɞɡ űɏɟɞɜŰŬ ɞɟɔŬɜɘůɛɞɨ Űɖɠ 

əŬŰŬůəŮɡɐɠ. ɆŰɞɢŮɨŮɘ ůŮ ɛɏŰɟɘŬ Ŭɨɝɖůɖ Űɖɠ ŬɜŰɞɢɐɠ əŬɘ əɡɟɑɤɠ ůŮ Ŭɨɝɖůɖ Űɖɠ 

ŭɡůəŬɛɣɑŬɠ əŬɘ Űɖɠ ˊɚŬůŰɘɛɧŰɖŰŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ. 

¶ ȾŬŰŬůəŮɡɐ ˊɚŮɡɟɘəɩɜ ŰɞɘɢɤɛɎŰɤɜ Ŭˊɧ ɞˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛɎ ůŮ ůɡɜɏɢŮɘŬ əŬɘ 

ůɨɜŭŮůɖ ÕŮ ɡˊɎɟɢɞɜŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ Űɖɠ əŬŰŬůəŮɡɐɠ. ɆŰɞɢŮɨŮɘ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ 

ˊɚŬůŰɘɛɧŰɖŰŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɘ ůŮ ɛŮɟɘəɐ Ŭɨɝɖůɖ Űɖɠ ŬɜŰɞɢɐɠ əŬɘ Űɖɠ ŭɡůəŬɛɣɑŬɠ. 

¶ ȾŬŰŬůəŮɡɐ ÕɛŬɜŭɡɩɜ ůŮ əŬŰŬəɧɟɡűŬ ůŰɞɘɢŮɑŬ Űɖɠ əŬŰŬůəŮɡɐɠ. ɆŰɞɢŮɨŮɘ ɓŬůɘəɎ ůŰɖɜ 

Ŭɨɝɖůɖ Űɖɠ ˊɚŬůŰɘɛɧŰɖŰŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ 
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¶ Ʉɟɞůɗɐəɖ ɜɏɤɜ əŬŰŬəɧɟɡűɤɜ ůŰɞɘɢŮɑɤɜ ůŰɖɜ əŬŰŬůəŮɡɐ. ɆŰɞɢŮɨŮɘ ůŮ ɛŮɔɎɚɖ Ŭɨɝɖůɖ 

Űɖɠ ŭɡůəŬɛɣɑŬɠ, ŬɜŰɞɢɐɠ  əŬɘ ˊɚŬůŰɘɛɧŰɖŰŬɠ  Űɖɠ əŬŰŬůəŮɡɐɠ. 

¶ ȺɜůɤɛɎŰɤůɖ ůŰɖɜ əŬŰŬůəŮɡɐ ůɡůŰɖɛɎŰɤɜ Ŭˊɞɟɟɧűɖůɖɠ ŮɜɏɟɔŮɘŬɠ, ɘɝɩŭɞɡɠ ɐ 

ůŰŮɟɖŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ. ɆŰɞɢŮɨŮɘ ůŰɖ ÕɛŮɑɤůɖ Űɖɠ ŮɘůŬɔɧɛŮɜɖɠ ůŮɘůɛɘəɐɠ ɏɜŰŬůɖɠ 

Űɖɠ  əŬŰŬůəŮɡɐɠ. 

¶ ɆŮɘůɛɘəɐ ɛɧɜɤůɖ Űɖɠ əŬŰŬůəŮɡɐɠ (ŮűŬɟɛɧɕŮŰŬɘ əɡɟɑɤɠ ůŮ ɛɜɖɛŮɘŬəɏɠ əŬŰŬůəŮɡɏɠ ɧˊɞɡ 

ɞɘ ɎɚɚŮɠ ŮˊŮɛɓɎůŮɘɠ ŭŮɜ ŮɑɜŬɘ ŮűɘəŰɏɠ). 

5.1. ɄȷɅȷȹȺȽũɀȷɇȷ ȺūȷɅɀɃũȼɆ ȺɁȽɆɉɈɆȺɋɁ ūɋɇɃũɅȷūȽȾȼ 
ɇȺȾɀȼɅȽɋɆȼ 

ȺɑɜŬɘ ɗŮɛŮɚɘɩŭɞɡɠ ůɖɛŬůɑŬɠ ůɡɢɜɎ ɖ ůɨɚɚɖɣɖ Ŭˊɧ Űɞɜ ɛŮɚŮŰɖŰɐ Űɖɠ ɛŮɗɧŭɞɡ əŬɘ Űɖɠ ɛɞɟűɐɠ 

Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ ŮɜɘůɢɨůŮɤɜ ůŮ ɛɑŬ əŬŰŬůəŮɡɐ. ȰŰůɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ŮɝɞɘəŮɑɤůɖ ɛŮ Űɘɠ 

ŭɘŬɗɏůɘɛŮɠ ɛŮɗɧŭɞɡɠ ŮűŬɟɛɞɔɐɠ ŬɡŰɩɜ ŬɚɚɎ əŬɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮűŬɟɛɞɔɐɠ ŬɡŰɩɜ ɖ ɞˊɞɑŬ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ŭɡůəɞɚɑŬ Űɖɠ ɛŮɗɧŭɞɡ, Űɞ əɧůŰɞɠ Űɖɠ ŬɚɚɎ əɡɟɘɧŰŮɟŬ Ŭˊɧ Űɖɜ ŰŮɢɜɘəɐ ŮˊɎɟəŮɘŬ 

Űɤɜ ŭɘŬŰɘɗɏɛŮɜɤɜ ůɡɜŮɟɔŮɑɤɜ ˊɟɞɠ ŬˊɞˊŮɟɎŰɤůɖ Űɖɠ ŮɟɔŬůɑŬɠ. 

5.1.1. ȷˊɞəŬŰɎůŰŬůɖ Űɖɠ ȹɘŮˊɘűɎɜŮɘŬɠ 

ȼ ŮəŰɟɎɢɡɜůɖ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛŮ ŭɘɎűɞɟŬ əɟɞɡůŰɘəɎ ŮɟɔŬɚŮɑŬ 

ɢŮɘɟɧɠ əŬɘ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɠ ŮɝŬůűɎɚɘůɖ Űɖɠ ůɡɜŮɟɔŬůɑŬɠ ɛŮŰŬɝɨ Űɞɡ ɡűɘůŰɎɛŮɜɞɡ əŬɘ ɜɏɞɡ 

ůəɡɟɞŭɏɛŬŰɞɠ, 

 
ȺɘəɧɜŬ 7: ȺəŰɟɎɢɡɜůɖ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ůɡɜɎűŮɘŬɠ ɛŮ ŰŬ 

ɡɚɘəɎ Űɖɠ Ůɜɑůɢɡůɖɠ [20] 

Ƀɛɞɑɤɠ ɔɘŬ Űɖɜ ŮɛűɎŰɜɤůɖ Űɤɜ ˊɚŬɘůɑɤɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ɖ ůɡɜŮɟɔŬůɑŬ ɛŮŰŬɝɨ Űɤɜ 

ˊŮɟɘɛŮŰɟɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ˊɚŬɘůɑɞɡ əŬɘ Űɞɡ ˊɟɞůŰɘɗɏɛŮɜɞɡ ɔŮɛɑůɛŬŰɞɠ. 



ɆɇɅȷɇȼũȽȾȺɆ ȾȷȽ ɀȺŪɃȹɃȽ ȺɁȽɆɉɈɆȼɆ ȾȷɇȷɆȾȺɈɋɁ    55 

ǥɸȌŰǿȉȄůȄ ȇŬȆ ŮȊǿůȐȏůȄ ǽȊŬȊŰȆ ůŮȆůȉȌȖ ŰȏɸȆȇȌȖ ɸȌȈȏȗȍȌűȌȏ ȇŰȆȍǿȌȏ ŰȌȏ 1970 Ŭɸȕ ǱǴ 

 
ȺɘəɧɜŬ 8: ȹɘɎŰŬɝɖ ɓɚɐŰɟɤɜ ůŮ ˊɚŬɑůɘɞ ɔɘŬ Űɖɜ ŮɛűɎŰɜɤůɐ Űɞɡ [20] 

ɆŰɖɜ ȺɘəɧɜŬ 9 ŭɘŬəɟɑɜŮŰŬɘ ɖ ˊɟɞŮŰɞɘɛŬůɑŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ɛɏůɤ ˊɡəɜɐɠ ŭɘɎŰŬɝɖɠ ɓɚɐŰɟɤɜ ɔɘŬ 

Űɖɜ ŮɝŬůűɎɚɘůɖ Űɖɠ ůɡɜŮɟɔŬůɑŬɠ Űɞɡ ɛŬɜŭɨŬ ůəɡɟɞŭɏɛŬŰɞɠ . 

 
ȺɘəɧɜŬ 9: ɇɞˊɞɗɏŰɖůɖ ɓɚɐŰɟɤɜ ůŮ ɖɛɘəɡəɚɘəɧ ɞɢŮŰɧ 

ɆŮ ŮɜɘůɢɨůŮɘɠ ŭɞəɩɜ ɛŮ ɛŬɜŭɨŮɠ ůŮ ɧɚŮɠ Űɘɠ ˊɚŮɡɟɏɠ ˊɞɡ ŬˊɞŰŮɚŮɑ əŬɘ Űɖɜ ˊɘɞ çůɑɔɞɡɟɖè 

ɛɏɗɞŭɞ ɔɘŬ Űɖɜ əŬɛˊŰɘəɐ əŬɘ ŭɘŬŰɛɖŰɘəɐ Ůɜɑůɢɡůɐ Űɞɡɠ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ˊɟɞŰɎůŮɘɠ Űɖɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ ɔɘŬ 

ŰɟɑˊɚŮɡɟɞɡɠ ɛŬɜŭɨŮɠ. ȼ ˊɚɎəŬ ŭɘŬŰɖɟŮɑŰŬɘ ɔɘŬ Űɖɜ ŰɞˊɞɗɏŰɖůɖ Űɞɡ ůɡɜŭŮŰɐɟŬ ɞ ɞˊɞɑɞɠ ŰɞˊɞɗŮŰŮɑŰŬɘ 

ůŮ ŭɨɞ ůəɏɚɖ ˊɞɡ ůɡɔəɞɚɚɩɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ. 

 
ȺɘəɧɜŬ 10: Ⱥɜɑůɢɡůɖ Űɖɠ ɑŭɘŬɠ ŭɞəɞɨ əŬɘ ůɡɜɏɢŮɘŬ Űɤɜ ŭɘŬŰɛɖŰɘəɩɜ ɞˊɚɘůɛɩɜ ɛɏůŬ Ŭˊɧ Űɖɜ ˊɚɎəŬ. 
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5.1.2. ȺɜɘůɢɨůŮɘɠ ɛŮ ɛŮŰŬɚɚɘəɎ ůŰɞɘɢŮɑŬ əŬɘ ɛŮ ɘɜɞˊɚɘůɛɏɜŬ ˊɞɚɡɛŮɟɐ 

ȼ Ůɜɑůɢɡůɖ ɛŮ ɘɜɤˊɚɘůɛɏɜŬ ˊɞɚɡɛŮɟɐ əŬɘ ɡűɎůɛŬŰŬ ŬəɞɚɞɡɗŮɑŰŬɘ ůŮ ůŰɞɘɢŮɑŬ ɛŮ ŬˊŬɘŰɐůŮɘɠ 

ŭɘɎŰɛɖůɖɠ ɖ əŬŰŬɜŮɛɖɛɏɜɖɠ ɏɜŰŬůɖɠ ɧˊɤɠ ŮɑɜŬɘ ɞɘ ˊɚɎəŮɠ əŬɘ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŬɡɝɖɗŮɑ ɖ ˊɚŬůŰɘɛɧŰɖŰŬ 

Űɞɡɠ. 

 

ȺɘəɧɜŬ 11: ȾŬɛˊŰɘəɐ Ůɜɑůɢɡůɖ ˊɚɎəŬɠ 

 
ȺɘəɧɜŬ 12: ȹɘŬŰɛɖŰɘəɐ Ůɜɑůɢɡůɖ ŭɞəɞɨ əŬɘ ˊɚɎəŬɠ ɛŮ ˊɞɚɡɛŮɟɐ əŬɘ ɛŮŰŬɚɚɘəɎ ŮɚɎůɛŬŰŬ. 

5.1.3. Ⱥɜɑůɢɡůɖ Ⱦɧɛɓɤɜ 

ȼ ŮˊɎɟəŮɘŬ Űɤɜ əɧɛɓɤɜ ŮɑɜŬɘ əɟɑůɘɛɖ ɔɘŬ Űɖɜ ŮˊɘŰɡɢɑŬ Űɖɠ Ůɜɑůɢɡůɖɠ, ɛɑŬ Ŭˊɧ Űɘɠ ůɡɜɐɗŮɘɠ 

ɛŮɗɧŭɞɡɠ ŮɑɜŬɘ ŬɡŰɐ Űɤɜ ɢɘŬůŰɑ əɞɚɎɟɤɜ ï ɛŮŰŬɚɚɘəɩɜ ŭɘŬŰɞɛɩɜ ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ˊŬɟŬəɎŰɤ ɖ 

ɞˊɞɑŬ ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ŰŬɡŰɧɢɟɞɜŬ ɛŮ ɛŬɜŭɨŬ ɞˊɚɘůɛɏɜɞɡ ůəɡɟɞŭɏɛŬŰɞɠ. ɆŮ ɎɚɚŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɏɢŮɘ 

ŮűŬɟɛɞůŰŮɑ ɖ ˊŮɟɘɏɚɘɝɖ ɧɚɞɡ Űɞɡ əɧɛɓɞɡ ɛŮ ɡűɎůɛŬŰŬ Ŭˊɧ ɑɜŮɠ ɎɜɗɟŬəŬ ŮɑŰŮ ɛŮ ɛŮŰŬɚɚɘəɏɠ ŭɘŬŰɞɛɏɠ. 
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ȺɘəɧɜŬ 13: ȹɘˊɚɐ Ůɜɑůɢɡůɖ ɛŮ ɛŮŰŬɚɚɘəɞɨɠ əɚɤɓɞɨɠ əŬɘ ɛŬɜŭɨŮɠ ɞˊɚɘůɛɞɨ əŬɗɩɠ əŬɘ ŮűŬɟɛɞɔɐ Űɖɠ 

ɛŮɗɧŭɞɡ Űɤɜ ɉɘŬůŰɑ ȾɞɚɚɎɟɤɜ ɔɘŬ Űɖɜ Ůɜɑůɢɡůɖ Űɤɜ əɧɛɓɤɜ 

5.1.4. Ⱥɜɑůɢɡůɖ ůŮ ˊŮɟɘɛŮŰɟɘəɧ ɡˊɞůŰɨɚɤɛŬ 

ȺɑɜŬɘ ˊɞɚɨ ˊɘɗŬɜɧɜ ɖ əŬŰŬůəŮɡɐ ˊɟɞɠ Ůɜɑůɢɡůɖ ɜŬ ůɡɜɞɟŮɨŮɘ ɛŮ əɎˊɞɘŬ Ɏɚɚɖ ɐ ɜŬ ŭɘŬɗɏŰŮɘ əŬɘ 

ɖ ɑŭɘŬ Ŭɟɛɧ ɞˊɧŰŮ ɛɑŬ ŮɜŭŮɘəŰɘəɐ ɚɨůɖ ŮɑɜŬɘ ɖ ˊŬɟŬəɎŰɤ ɚŮˊŰɞɛɏɟŮɘŬ: 

 
ȺɘəɧɜŬ 14: ȹɘɎŰŬɝɖ Ůɜɑůɢɡůɖɠ ˊŮɟɘɛŮŰɟɘəɞɨ ɡˊɞůŰɡɚɩɛŬŰɞɠ Űɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ ůŮ Ŭɟɛɧ Űɖɠ əŬŰŬůəŮɡɐɠ 

ɧˊɤɠ ɛŮ ɧɛɞɟɞ əŰɑůɛŬ [20] 

  





 

 

6. ɄɅɃɆɃɀɃȽɋɆȼ ɇȼɆ ȾȷɇȷɆȾȺɈȼɆ 

ȺɘůŬɔɤɔɐ Űɞɡ ˊɟɞůɞɛɞɘɩɛŬŰɞɠ ůŰɞ ɚɞɔɘůɛɘəɧ əŬɘ ˊŬɟŬŭɞɢɏɠ 
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6.1. ũȺɋɀȺɇɅȽȾȼ ȺȽɆȷũɋũȼ ɇɃɈ ɈɄɃ ɀȺȿȺɇȼ ȾɇȽɅȽɃɈ ɆɇɃ ȿɃũȽɆɀȽȾɃ 

6.1.1. Ʌȷū ɇɃȿ 

ɇɞ ɚɞɔɘůɛɘəɧ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ ɔɘŬ Űɖɜ ŬɟɘɗɛɖŰɘəɐ ˊɟɞůɞɛɞɑɤůɖ Űɞɡ űɞɟɏŬ ŮɑɜŬɘ ɞɘ ɅŬɓŭɧɛɞɟűɞɘ 

ūɞɟŮɑɠ (Ʌȷū) Űɖɠ ŮŰŬɘɟŮɑŬɠ ɚɞɔɘůɛɘəɞɨ ɇŮɢɜɘəɧɠ Ƀɑəɞɠ ȿɞɔɘůɛɘəɞɨ (ɇɃȿ) ɛŮ ɏŭɟŬ Űɞ ȼɟɎəɚŮɘɞ ȾɟɐŰɖɠ 

əŬɘ ɏɜŬɟɝɖ ɚŮɘŰɞɡɟɔɑŬɠ Űɞ 2001, Ůɜ ůɡɜŰɞɛɑŬ Űɞ ɚɞɔɘůɛɘəɧ ŬˊɞəŬɚŮɑŰŬɘ Ʌȷū-ɇɃȿ ɐ Ʌȷū. Ⱥˊɞɛɏɜɤɠ ɖ 

Ɏɜɤ Űɤɜ 20 ŮŰɩɜ ŬɜɎˊŰɡɝɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɚɞɔɘůɛɘəɞɨ əŬɘ ɖ ˊɟɞůŬɟɛɞɔɐ Űɞɡ ůŰŬ ŮɚɚɖɜɘəɎ ŰŮɢɜɘəɎ 

ŭŮŭɞɛɏɜŬ əŬɘ ŬˊŬɘŰɐůŮɘɠ Űɞ əŬɗɘůŰɎ ɛɘŬ ŬɝɘɧˊɘůŰɖ Ůˊɘɚɞɔɐ ɔɘŬ Űɘɠ ŬɟɘɗɛɖŰɘəɏɠ ŬɜŬɚɨůŮɘɠ Űɖɠ ˊŬɟɞɨůŬɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. 

ɀɑŬ Ŭˊɧ Űɘɠ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɚɞɔɘůɛɘəɞɨ ŮɑɜŬɘ ɧŰɘ ŬˊŬɘŰŮɑ Űɖɜ ɧˊɚɘůɖ Ůə Űɤɜ 

ˊɟɞŰɏɟɤɜ Űɤɜ ŮűŬɟɛɞɕɧɛŮɜɤɜ ŭɘŬŰɞɛɩɜ əŬɘ Ůɜ ůɡɜŮɢŮɑŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŮˊɎɟəŮɘɎɠ Űɞɡɠ ɔɘŬ Űɘɠ 

əŬɜɞɜɘůŰɘəɏɠ űɞɟŰɑůŮɘɠ ɛŮ ɓɎůɖ Űɞ ŮəɎůŰɞŰŮ ˊɚŬɑůɘɞ Ůɚɏɔɢɤɜ ŮɑŰŮ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɜɏŬ ŮɑŰŮ ɔɘŬ ɡűɘůŰɎɛŮɜɖ 

əŬŰŬůəŮɡɐ. ȷɡŰɐ ɖ ɚɞɔɘəɐ Űɖɠ ˊɟɞŮəɚɞɔɐɠ Űɤɜ ŭɘŬŰɞɛɩɜ əŬɘ ɘŭɑɤɠ Űɤɜ ŭɘŬŰɎɝŮɤɜ ɧˊɚɘůɖɠ ŭŮɑɢɜŮɘ Űɖɜ 

Ŭɟɢɘəɐ Űɞɡ ɡɚɞˊɞɑɖůɖ ɛŮ ɏɛűŬůɖ ůŰɖɜ ŬˊɞŰɑɛɖůɖ ɡűɘůŰɎɛŮɜɤɜ əŬŰŬůəŮɡɩɜ, Ůɜɩ ŬˊŬɘŰŮɑ əɎˊɞɘŬ 

ŮɛˊŮɘɟɑŬ ɔɘŬ Űɖɜ ŮɝŬɟɢɐɠ ˊɟɞŮəɚɞɔɐ ŮˊŬɟəɩɜ ŭɘŬŰɞɛɩɜ ɧŰŬɜ ŮˊɘɚŮɢɗŮɑ ɔɘŬ Űɖ ɛŮɚɏŰɖ Ůɝɞɚɞəɚɐɟɞɡ ɜɏɤɜ 

əŬŰŬůəŮɡɩɜ. 

 
ȺɘəɧɜŬ  2: ɇɞ ́ɟɞůɞɛɞɑɤɛŬ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ əŬŰŬůəŮɡɐɠ ůŰɞ Ʌȷū ɇɃȿ 

 

6.2. ɄȺɅȽũɅȷūȼ ɇɋɁ ɆɇɃȽɉȺȽɋɁ ȾȷȽ ɇɋɁ ɆɈɁɃɅȽȷȾɋɁ ɆɈɁŪȼȾɋɁ 

ȼ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ˊɚŬɘůɘŬəɐɠ əŬŰŬůəŮɡɐɠ ɡˊɧ ŭɘŮɟŮɨɜɖůɖ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŮˊŰɎ 

ɞɟɧűɞɡɠ ɛŮ ŰɏůůŮɟŬ űŬŰɜɩɛŬŰŬ ůŰɖ ŭɘŬɛɐəɖ ŭɘŮɨɗɡɜůɖ əŬɘ ŰɟɑŬ ůŰɖɜ ŮɔəɎɟůɘŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ 

ɟŬɓŭɤŰɎ ůŰɞɘɢŮɑŬ- ŭɞəɞɨ (beam elements). Ƀɘ ŭɘŬŰɞɛɏɠ ɤɜ ŭɞəɩɜ əŬɘ Űɤɜ ɡˊɞůŰɡɚɤɛɎŰɤɜ ŮɘůɎɔɞɜŰŬɘ 

ɛŮ ɓɎůɖ ŬɟɢŮɑŬ ɛɞɟűɐɠ cad ˊɞɡ ŭɑɜŮɘ Űɞ ɚɞɔɘůɛɘəɧ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮɘůŬɔɤɔɐɠ Űɞɡɠ ůŰɞ ůɢŮŭɘŬůŰɘəɧ Űɞɡ 
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ɡˊɧɓŬɗɟɞ, ɖ ŭɘŬɛɧɟűɤůɖ Űɤɜ əɧɛɓɤɜ əŬɘ Űɤɜ ŮəəŮɜŰɟɞŰɐŰɤɜ ɤɠ ˊɟɞɠ Űɞɡɠ ɎɝɞɜŮɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ 

ůɡɜŭɏɞɜŰŬɘ ůŮ ŬɡŰɧ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ŬɡŰɧɛŬŰɖ ŬɜŬɔɜɩɟɘůɖ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ əŬɘ Űɖɜ ŮɘůŬɔɤɔɐ 

ůŰŮɟŮɩɜ ɓɟŬɢɘɧɜɤɜ ůŰŬ ɎəɟŬ Űɤɜ ɔɟŬɛɛɘəɩɜ ůŰɞɘɢŮɑɤɜ. 

6.2.1. ȹɘŬűɟɎɔɛŬŰŬ 

ȼ ŭɘŬűɟŬɔɛŬŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ ɛˊɞɟŮɑ ɜŬ ŮɘůŬɢɗŮɑ ɛŮ ˊɞɚɚŬˊɚɞɨɠ Űɟɧˊɞɡɠ ůŰɞ ɚɞɔɘůɛɘəɧ ŬəɧɛŬ 

əŬɘ ɖ ɨˊŬɟɝɖ əɎˊɞɘɞɡ Ŭɟɛɞɨ ˊɞɡ ŭɨɜŬŰŬɘ ɜŬ ŭɘŬɛɞɟűɩɜŮɘ ŭɨɞ ŭɘŬűɞɟŮŰɘəɎ ŭɘŬűɟɎɔɛŬŰŬ ůŮ ɛɘŬ ůŰɎɗɛɖ 

ɛˊɞɟŮɑ ɜŬ ɚɖűɗŮɑ ɡˊɧɣɘɜ əŬɘ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ŭɨɞ ŭɘŬűɟɎɔɛŬŰŬ ůŮ ɛɑŬ ůŰɎɗɛɖ. Ɇɡɜɐɗɤɠ Űɞ ɑŭɘɞ Űɞ 

ɚɞɔɘůɛɘəɧ ŬɜŬɔɜɤɟɑɕŮɘ Űɖɜ ɨˊŬɟɝɖ ˊɚŬəɩɜ əŬɘ Űɤɜ ůɢŮŰɘɕɧɛŮɜɤɜ ɛŮ ŬɡŰɏɠ əɧɛɓɤɜ əŬɘ ŭɖɛɘɞɡɟɔŮɑ ɏɜŬ 

ŭɘɎűɟŬɔɛŬ Űɞ ɞˊɞɑɞ ɛŮ ůŰŮɟŮɞɨɠ ɓɟŬɢɑɞɜŮɠ ŭŮůɛŮɨŮɘ Űɞɡɠ ɞɟɘɕɞɜŰɑɞɡɠ ɓŬɗɛɞɨɠ ŮɚŮɡɗŮɟɑŬɠ 

ɛŮŰŬəɘɜɐůŮɤɜ ɛŮ Űɞɡɠ əɧɛɓɞɡɠ Űɞɡ ŭɘŬűɟɎɔɛŬŰɞɠ, ůŮ ůɢɏůɖ ɛŮ Űɖ ɗɏůɖ Űɞɡ əɏɜŰɟɞɡ ɛɎɕŬɠ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ŭɘŬűɟɎɔɛŬŰɞɠ. ȼ ůɖɛŬůɑŬ Űɞɡ ŭɘŬűɟɎɔɛŬŰɞɠ ŮɑɜŬɘ ɗŮɛŮɚɘɩŭɖɠ ůŰɖɜ ŬɜŰɘůŮɘůɛɘəɐ 

ŬɜɎɚɡůɖ Űɡˊɘəɩɜ əŬŰŬůəŮɡɩɜ ɞɟɔŬɜɤɛɏɜŮɠ ůŮ ůŰɎɗɛŮɠ əŬɘ ŮɘŭɘəɎ ůŰɖɜ ŬˊɞŰɑɛɖůɖ Űɤɜ ɡűɘůŰŬɛɏɜɤɜ. 

ȼ ŬˊɞɡůɑŬ ŭɘŬűɟɎɔɛŬŰɞɠ ŭɨɜŬŰŬɘ ɜŬ ŮɘůɎɔŮɘ ůɞɓŬɟɎ ŬɝɞɜɘəɎ űɞɟŰɑŬ ůŰɘɠ ŭɞəɞɨɠ əŬɘ ŭɘɎŰɛɖůɖɠ ůŰŬ 

ɡ́ ɞůŰɡɚɩɛŬŰŬ ɚɧɔɤ Űɖɠ ɏɜŰɞɜŬ Ŭɜɞɛɞɘɧɛɞɟűɐɠ əŬŰŬɜɞɛɐɠ Űɞɡ űɞɟŰɑɞɡ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɞŭɖɔɞɨɜ 

ůŮ ŬɜŮˊɎɟəŮɘŮɠ ůŰŬ ůŰɞɘɢŮɑŬ ɛɑŬɠ ɡűɘůŰɎɛŮɜɖɠ əŬŰŬůəŮɡɐɠ ɞɘ ɞˊɞɑŮɠ ŬˊŬɘŰɞɨɜ ˊɞɚɨ ŮɜŰɞɜɧŰŮɟŮɠ 

ŮɜɘůɢɨůŮɘɠ ůŮ ůɖɛŮɑɞ ˊɞɡ ɜŬ əŬŰŬɚɐɔŮɘ ŬɜŰɘɞɘəɞɜɞɛɘəɧɠ ɞ ůɢŮŭɘŬůɛɧɠ. Ⱥˊɞɛɏɜɤɠ ɛŮɔɎɚɖ ůɖɛŬůɑŬ ɏɢŮɘ 

ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ ŮˊɎɟəŮɘŬɠ Űɤɜ ˊɚŬəɩɜ ůŰɖɜ ɘəŬɜɧŰɖŰɎ Űɞɡɠ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ɤɠ 

ɎəŬɛˊŰŬ ŭɘŬűɟɎɔɛŬŰŬ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ɤɠ ůɡɜɐɗɤɠ. 

 

6.3. ūɃɅɇȽȷ ũȽȷ ɇȼɁ ȷɁȷȿɈɆȼ 

ɇŬ űɞɟŰɑŬ Űɞɡ ˊɟɞůɞɛɞɘɩɛŬŰɞɠ ŮɘůɐɢɗɖůŬɜ ɤɠ ŮˊɘűŬɜŮɘŬəɩɠ əŬŰŬɜŮɛɖɛɏɜŬ ůŰɘɠ ˊɚɎəŮɠ 

ɀŮ űɞɟŰɑɞ ŮˊɘəɎɚɡɣɖɠ 0.8Kn/M2 

ɀŮ ˊɟɧůɗŮŰŬ ɛɧɜɘɛŬ űɞɟŰɑŬ 0.75Kn/M2 

ɀŮ əɘɜɖŰɧ űɞɟŰɑɞ 2kN/m2 

Ƀ ůɡɜŰŮɚŮůŰɐɠ ůɡɜŭɡŬůɛɞɨ Űɤɜ əɘɜɖŰɩɜ űɞɟŰɑɤɜ ůŰɞ ůŮɘůɛɧ ŮɑɜŬɘ ɣ2= 0.3 
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ɇůɞɡɚɚɢɎɖ ɃɚůɘɎɜ ȺɀɄ 2024 

 

 

6.4. ɄȷɅȷȹɃɉȺɆ 

6.4.1. ɈɚɘəɎ ɈűɘůŰɎɛŮɜɖɠ ȾŬŰŬůəŮɡɐɠ 

Ƀɘ ˊŬɟŬŭɞɢɏɠ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɚɐűɗɖəŬɜ ɛŮ ɓɎůɖ ŰŬ ˊɞɘɞ ůɡɢɜɎ ůɡɜŬɜŰɞɨɛŮɜŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ əŬŰŬůəŮɡɩɜ ɛŮ ɓɎůɖ əŬɘ Űɖɜ ɢɤɟɘəɐ Űɞɡɠ əŬŰŬɜɞɛɐ ůŰɖɜ ɢɩɟŬ ɛŬɠ. 

¶ ɃɟɑůŰɖəŮ ůəɡɟɧŭŮɛŬ ɛŮ ɞɜɞɛŬůŰɘəɐ ɛɏůɖ Űɘɛɐ 12 (MPa) əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɐ ŬɜŰɞɢɐ 8 (MPa)   

¶ ɉɎɚɡɓŬɠ əɨɟɘɤɜ ɞˊɚɘůɛɩɜ S 400 ɞɜɞɛŬůŰɘəɐ ɛɏůɖ Űɘɛɐ 450 (MPa) əŬɘ ɉŬɟŬəŰɖɟɘůŰɘəɐ 410 

(MPa) 

¶ ɉɎɚɡɓŬɠ ůɡɜŭŮŰɐɟɤɜ S220  ɛŮ ɞɜɞɛŬůŰɘəɐ ɛɏůɖ Űɘɛɐ 280 (MPa) əŬɘ ɉŬɟŬəŰɖɟɘůŰɘəɐ 240 (MPa)  

6.4.2. ȰŭŬűɞɠ 

ɇɞ ɏŭŬűɞɠ ɚɐűɗɖəŮ əŬŰɖɔɞɟɑŬɠ B. ũŮɜɘəɧŰŮɟŬ ŬɡŰɧ ˊɞɡ ɛŬɠ ŬűɞɟɎ ŮɑɜŬɘ ɖ Ůɜɑůɢɡůɖ ɚɧɔɤ Űɤɜ 

Űɞˊɘəɩɜ ŮŭŬűɘəɩɜ ůɡɜɗɖəɩɜ. ɆŮ əɎɗŮ ˊŮɟɘɞɢɐ ŬɡŰɧ ŭɨɜŬŰŬɘ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ŮɑŰŮ ɛŮ ɔŮɤŰɟɐůŮɘɠ əŬɘ ɛŮ 

ɛɘəɟɞɕɤɜɘəɏɠ ɛŮɚɏŰŮɠ ˊɞɡ ůˊŬɜɑɤɠ ɡˊɎɟɢɞɡɜ ůŰɞɜ Ůɚɚɖɜɘəɧ ɢɩɟɞ (ɛɑŬ Ŭˊɧ ŬɡŰɏɠ ɡˊɎɟɢŮɘ ɔɘŬ Űɖɜ ˊɧɚɖ 

Űɖ ŪŮůŬɚɚɞɜɑəɖɠ). 

6.4.3. Ȼɩɜɖ ɆŮɘůɛɘəɧŰɖŰŬɠ 

ȿɐűɗɖəŮ 0.24g ŮˊɘŰɎɢɡɜůɖ ɓɎůɖɠ 

6.4.4. ɆɡɜŰŮɚŮůŰɐɠ ɆˊɞɡŭŬɘɧŰɖŰŬɠ 

Ƀ ůɡɜŰŮɚŮůŰɐɠ ůˊɞɡŭŬɘɧŰɖŰŬɠ ɚŬɛɓɎɜŮŰŬɘ ɤɠ ɛɞɜɎŭŬ ɔɘŬ əŬŰŬůəŮɡɏɠ ůɡɜɐɗɞɡɠ 

ůˊɞɡŭŬɘɧŰɖŰŬɠ ɧˊɤɠ ŮɑɜŬɘ ɞɘ əŬŰɞɘəɑŮɠ. 

6.4.5. ɇɞɘɢɞˊɚɖɟɩůŮɘɠ 

Ƀɘ ŰɞɘɢɞˊɚɖɟɩůŮɘɠ Ůɜ ɔŮɜŮɑ  ŬɔɜɞɞɨɜŰŬɘ ɚɧɔɤ ˊɞɚɚŬˊɚɩɜ ŬɜɞɘɔɛɎŰɤɜ (ˊŬɟɎɗɡɟŬ) Ůɜɩ ůŰŬ 

ˊɟɞůɞɛɞɘɩɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ɚɖűɗŮɑ ɡˊɧɣɘɜ ɖ ŬɜŰɞɢɐ Űɞɡɠ ůŮ ɗɚɑɣɖ ɏɢŮɘ ɚɖűɗŮɑ 1500kPa. 
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7. ȷɄɃɇȺȿȺɆɀȷɇȷ 
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7.1. ȷˊɞŰɑɛɖůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭɞəɩɜ 

Ƀɘ ŭɞəɞɑ ůŮ ˊŬɚŬɘɧŰŮɟŮɠ əŬŰŬůəŮɡɏɠ ŮɑɜŬɘ ůɨɜɖɗŮɠ ɜŬ ɞˊɚɑɕɞɜŰŬɘ ŭɘŬɛŰɖŰɘəɩɠ ɛŮ ɛɑŬ ŮɜɘŬɑŬ 

ŬɟŬɘɐ ŭɘɎŰŬɝɖ ůɡɜŭŮŰɐɟɤɜ ůŰŬɗŮɟɐɠ ŬˊɧůŰŬůɖɠ ŰɞˊɞɗɏŰɖůɖɠ Ŭəɧɛɖ əŬɘ 20cm ɧˊɤɠ ŬɜŬűɏɟŮŰŬɘ ůŰɞ 

əŮűɎɚŬɘɞ 2.2.2. ȷɡŰɐ ɖ ŭɘɎŰŬɝɖ Űɤɜ ůɡɜŭŮŰɐɟɤɜ ɐŰŬɜ ŮˊŬɟəɐɠ ɔɘŬ Űɖɜ ˊŬɟŬɚŬɓɐ Űɤɜ ůŰŬŰɘəɩɜ űɞɟŰɑɤɜ 

Űɖɠ ŭɞəɞɨ əŬɘ Űɖɠ ˊɟɞŮɟɢɧɛŮɜɖɠ Ŭˊɧ ŬɡŰɎ ŰɏɛɜɞɡůŬɠ ůŰɞ ɛɏůɞɜ Űɖɠ ŭɞəɞɨ Ůɜɩ ůŰŬ ɎəɟŬ Űɞ 

ñˊɚŮɞɜɎɕɞɜò ŭɘɎɔɟŬɛɛŬ Űɖɠ ŰɏɛɜɞɡůŬɠ ˊŬɟŬɚŬɛɓŬɜɧŰŬɜ Ŭˊɧ ŰŬ əŮəəŬɛɏɜŬ ůəɏɚɖ Űɤɜ ɞˊɚɘůɛɩɜ 

əŬɗɩɠ ˊŮɟɑˊɞɡ ɞɘ ɛɘůɞɑ ŭɘŬɛɐəŮɘɠ ɞˊɚɘůɛɞɑ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ Ŭˊɧ Űɖɜ əɎŰɤ ɑɜŬ Űɖɠ ŭɞəɞɨ əɎɛˊŰɞɜŰŬɘ ɔɘŬ 

ɜŬ ɓɟŮɗɞɨɜ ůŰɖɜ ůŰɐɟɘɝɖ Űɖɠ ůŰɖɜ Ɏɜɤ ɑɜŬ Űɖɠ ɔɘŬ Űɖɜ ˊŬɟŬɚŬɓɐ Űɖɠ ɟɞˊɐɠ ůŰɐɟɘɝɖɠ ůŰɞ Ɏəɟɞ Űɖɠ 

ŭɞəɞɨ. ɇŬ əŮəəŬɛɏɜŬ ůəɏɚɖ ŬɡŰɩɜ Űɤɜ ɞˊɚɘůɛɩɜ ɏɢɞɡɜ əŬɑɟɘŬ ůɡɜŮɘůűɞɟɎ ůŰɖɜ ŬůűŬɚɐ ˊŬɟŬɚŬɓɐ 

Űɤɜ ŰŮɛɜɞɡůɩɜ ŭɡɜɎɛŮɤɜ Űɤɜ əŬŰŬəɧɟɡűɤɜ.  ȼ ůɨɔɢɟɞɜɖ ŬɜŰɑɚɖɣɖ ɔɘŬ Űɖɠ ŭɘŬŰɛɖŰɘəɐ ɧˊɚɘůɐ Űɤɜ 

ŭɞəɩɜ ɎɚɚŬɝŮ ɛŮ Űɞɜ ŬɜŰɘůŮɘůɛɘəɧ əŬɜɞɜɘůɛɧ Űɞɡ 1985 ŬˊôɧŰŬɜ əŬɘ ɏˊŬɡůŮ ɜŬ ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ ˊŬɟŬɚŬɓɐ 

Űɖɠ ŰɏɛɜɞɡůŬɠ ɛɏůɤ Űɖɠ əɎɛɣɖɠ əɨɟɘɤɜ ɞˊɚɘůɛɩɜ əŬɘ ˊɟɞŰɎɗɖəŮ ɖ ˊɨəɜɤůɖ Űɤɜ ůɡɜŭŮŰɐɟɤɜ ůŰɘɠ 

ŬəɟŬɑŮɠ ˊŮɟɘɞɢɏɠ ɔɘŬ ŬɡŰɧ Űɞ ůəɞˊɧ. 

ȺɑɜŬɘ ɚɞɘˊɧɜ ůɨɜɖɗŮɠ ůŮ ɚɞɔɘůɛɘəɎ ɧˊɤɠ ŬɡŰɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŮ ŬɡŰɐɜ Űɖɜ ŬɜɎɚɡůɖ ɜŬ 

ŮɛűŬɜɑɕŮŰŬɘ əɎˊɞɘŬ ŬɜŮˊɎɟəŮɘŬ ůŰɘɠ ŭɞəɞɨɠ ɐŭɖ Ŭˊɧ ŰŬ ůŰŬŰɘəɎ űɞɟŰɑŬ əɡɟɑɤɠ ůŮ ŭɘɎŰɛɖůɖ ,ůŮ ɗɏůŮɘɠ 

Űɤɜ Ɏəɟɤɜ ɐ əŬɘ Ŭˊɧ əɎɛɣɖ, ůŰɘɠ ɑŭɘŮɠ ɗɏůŮɘɠ, ɚɧɔɤ Ŭɔɜɧɖůɖɠ Űɤɜ əŬŰŬůəŮɡŬůŰɘəɩɜ ɞˊɚɘůɛɩɜ 2ū10 

ůɡɜɐɗɤɠ ůŰɞ Ɏɜɤ ˊɏɚɛŬ Űɖɠ ŭɞəɞɨ ŬɚɚɎ əŬɘ Űɖɠ ˊŬɟɎɓɚŮɣɖɠ Űɖɠ ůɡɜŮɘůűɞɟɎɠ Űɤɜ ɞˊɚɘůɛɩɜ Űɖɠ 

ɧɛɞɟɖɠ ŭɞəɞɨ ˊɞɡ ŬɔəɡɟɩɜɞɜŰŬɘ ŮɜŰɧɠ Űɖɠ ɡˊɧ ŮɝɏŰŬůɖɠ ŭɞəɞɨ əŬɘ Űɤɜ çůˊŬůŰɩɜè. ȳɛɤɠ, 

ɡˊɞɚɞɔɘůŰɘəɞɑ ɏɚŮɔɢɞɘ ŮəŰɧɠ ɚɞɔɘůɛɘəɞɨ ŬˊɏŭŮɘɝŬɜ ɧŰɘ ɞɘ ɞˊɚɘůɛɞɑ ŮˊŬɟəɞɨɜ.  

 
ȺɘəɧɜŬ 15: ȿɧɔɞɘ ŬɜŮˊɎɟəŮɘŬɠ ŭɞəɩɜ ůŮ əɎɛɣɖ ɡˊɧ ůŰŬŰɘəɎ űɞɟŰɑŬ 

 
ȺɘəɧɜŬ 16: ȿɧɔɞɘ ŬɜŮˊɎɟəŮɘŬɠ ŭɞəɩɜ ůŮ ŭɘɎŰɛɖůɖ ɡˊɧ ůŰŬŰɘəɎ űɞɟɑŬ 
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ȺɘəɧɜŬ 17: ȹɘɎɔɟŬɛɛŬ ˊŮɟɘɓŬɚɚɞɡůɩɜ ŬɜŰɞɢɐɠ əŬɘ ŭɟɎůŮɤɜ ɢɤɟɑɠ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɘɜ ɞɘ 

əŮəŬɛɛɏɜɞɘ ɞˊɚɘůɛɞɑ  
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ȺɘəɧɜŬ 18: ɄŮɟɘɓɎɚɚɞɡůŬ ŮɜŰŬŰɘəɩɜ ɛŮɔŮɗɩɜ əŬɘ ŬɜŰɞɢɐ ɛŮ ůɡɛɛŮŰɞɢɐ Űɤɜ əŮəŬɛɛɏɜɤɜ ɞˊɚɘůɛɩɜ  

 
ȺɘəɧɜŬ 19: ȺˊɎɟəŮɘŬ ŭɞəɞɨ ȹ10 ůŰɖɜ ɞˊɞɑŬ ɚɐűɗɖəŮ ɡˊɧɣɘɜ ɖ əɎɛɣɖ Űɞɡ ɞˊɚɘůɛɞɨ ŬɜɞɑɔɛŬŰɞɠ ˊɟɞɠ 

ŰŬ Ɏɜɤ ůŰɖ ɗɏůɖ Űɖɠ ůŰɐɟɘɝɖɠ. 
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7.2. ȷɄɃɇȽɀȼɆȼ ɇȼɆ ɈūȽɆɇȷɀȺɁȼɆ ȾȷɇȷɆȾȺɈȼɆ 

7.2.1. ȷˊɞŰɑɛɖůɖ Űɞɡ ˊɚŬɘůɑɞɡ 

ȷəɞɚɞɡɗŮɑ ɖ ŬˊɞŰɑɛɖůɖ Űɖɠ Ŭɟɢɘəɐɠ ˊɚŬɘůɘŬəɐɠ əŬŰŬůəŮɡɐɠ (ɢɤɟɑɠ Űɘɠ ŰɞɘɢɞˊɞɘɑŮɠ) ɔɘŬ ŭɨɞ 

əŬŰŬɜɞɛɏɠ űɧɟŰɘůɖɠ ɧˊɤɠ ŮˊɘɓɎɚɚŮŰŬɘ əŬɜɞɜɘůŰɘəɎ. Ⱥ́ɘɚɏɢɗɖəŮ ɖ Űɟɘɔɤɜɘəɐ əŬɘ ɖ ɘŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ 

əŬɗɩɠ ˊɟɞůŮɔɔɑɕɞɡɜ Űɞ ɘŭɘɞɛɞɟűɘəɧ ůɢɐɛŬ Űɖɠ ˊɟɩŰɖɠ ɘŭɘɞˊŮɟɘɧŭɞɡ ůŮ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŭɨɞ 

ŭɘŮɡɗɨɜůŮɘɠ. ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɖ ŬɜŰɞɢɐ Űɖɠ əŬŰŬůəŮɡɐɠ ŮɑɜŬɘ əŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ɑŭɘŬ ůŰŬ 2428 

kN, əŬɗɩɠ, ˊɘɗŬɜɧɜ, ɞ ɛɖɢŬɜɘůɛɧɠ ŬůŰɞɢɑŬɠ ŮɑɜŬɘ ɞ ɑŭɘɞɠ. ɆŰɖɜ ɘŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ ˊɟɞəɨˊŰŮɘ 

ɛŮɔŬɚɨŰŮɟɖ ɘəŬɜɧŰɖŰŬ ˊŬɟŬɛɧɟűɤůɖɠ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ 676mm ůŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ 569mm ɔɘŬ Űɖɜ 

Űɟɘɔɤɜɘəɐ. ɄŬɟŬŰɖɟŮɑŰŬɘ ɖ ŬɜŮˊɎɟəŮɘŬ Űɖɠ əŬŰŬůəŮɡɐɠ ɤɠ ɏɢŮɘ əŬŰŬůəŮɡŬůɗŮɑ, əŬɗɩɠ ɖ ŬůŰɞɢɑŬ 

ˊɟɞɖɔŮɑŰŬɘ Űɖɠ ůŰɧɢŮɡůɖɠ. 

 
ɆɢɐɛŬ 4: ɈˊŮɟɤɗɖŰɘəɐ ŬɜɎɚɡůɖ Ŭɟɢɘəɞɨ ˊɚŬɘůɑɞɡ ɔɘŬ Űɟɘɔɤɜɘəɐ əŬɘ ɘŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ ɉ+0.3Ɉ 

Ⱥˊɘˊɚɏɞɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ ɡˊŮɟɤɗɖŰɘəɐ ŬɜɎɚɡůɖ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ ɛŮ ɞɟɗɞɔɤɜɘəɐ 

əŬŰŬɜɞɛɐ ůŰɖɜ űɧɟŰɘůɖ ɆɢɐɛŬ 5. ȼ ɞˊɞɑŬ ɏŭɤůŮ ɘəŬɜɧŰɖŰŬ ɛŮŰŬŰɧˊɘůɖɠ ɛɘəɟɧŰŮɟɖ Ŭˊɧ ŬɡŰɐ Űɖɠ 

ɘŭɘɞɛɞɟűɘəɐɠ əŬŰŬɜɞɛɐɠ ŬɚɚɎ ůɖɛŬɜŰɘəɎ ɛŮɔŬɚɨŰŮɟɖ ŬɜŰɞɢɐ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ůɨɔəɟɘůɖɠ ɗŬ 

ˊŬɟɞɡůɘŬůŰɞɨɜ ˊŬɟŬəɎŰɤ ɧˊɞɡ ůɡɔəŮɜŰɟɩɜŮŰŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 
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ɆɢɐɛŬ 5: : ɈˊŮɟɤɗɖŰɘəɐ ŬɜɎɚɡůɖ Ŭɟɢɘəɞɨ ˊɚŬɘůɑɞɡ ɔɘŬ ɞɟɗɞɔɤɜɘəɐ əŬɘ ɘŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ ɉ+0.3Ɉ 

 

7.2.2. ȷˊɞŰɑɛɖůɖ ȾɚɘɛŬəɞůŰŬůɑɞɡ 

ȼ ŮˊɧɛŮɜɖ ˊɟɞůɞɛɞɑɤůɖ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬűɞɟɞɨůŮ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ɛŮ ˊɟɞůɗɐəɖ 

Ůɜɧɠ əɚɘɛŬəɞůŰŬůɑɞɡ ůŰɞ űɞɟɏŬ ŭɘŬŰŮŰŬɔɛɏɜɞɡ əŬŰɎ Űɖɜ ŭɘŬɛɐəɖ ŭɘŮɨɗɡɜůɖ ɧˊɞɡ ɏɢŮɘ ŮˊɘɚŮɔŮɑ ɜŬ 

ŬůəŮɑŰŬɘ əŬɘ ɖ ůŮɘůɛɘəɐ ŭɟɎůɖ. ȼ ˊɟɞůɞɛɞɑɤůɖ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɔɟŬɛɛɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ Űɞɡɠ ŭɨɞ 

ɓŬɗɛɘŭɞűɧɟɞɡɠ əŬɘ Űɞ ˊɚŬŰɨůəŬɚɞ Ůɜɩ ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ŮɜŭɘɎɛŮůɞɘ əɧɛɓɞɘ ůŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ əŬɗô 

ɨɣɞɠ ɔɘŬ Űɖɜ ɏŭɟŬůɖ Űɞɡ ˊɚŬŰɨůəŬɚɞɡ.  

ɆŰɖɜ Ƚŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ ůŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ɖ ŬɜŰɞɢɐ ɐŰŬɜ ɛɘəɟɧŰŮɟɖ ůŮ ůɢɏůɖ ɛŮ Űɖɜ 

Űɟɘɔɤɜɘəɐ (4184 kN əŬɘ 4533 KɁ ŬɜŰɑůŰɞɘɢŬ) əŬɘ ɞɛɞɑɤɠ ɔɘŬ Űɘɠ ɛŮŰŬŰɞˊɑůŮɘɠ 477 əŬɘ 515 mm. ɇɞ űɞɟŰɑɞ 

ŬɜŰɞɢɐɠ əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ űɧɟŰɘůɖɠ ɏɢŮɘ ůɢŮŭɧɜ ŭɘˊɚŬůɘŬůŰŮɑ. ɄɎɚɘ ɖ əŬŰŬůəŮɡɐ ŮɑɜŬɘ 

ŬɜŮˊŬɟəɐɠ, ŬɚɚɎ ŬɡŰɐ Űɖɜ űɞɟɎ, ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ ɘəŬɜɧŰɖŰŬɠ əŬɘ ůŰɧɢɞɡ ŮɑɜŬɘ ŬɟəŮŰɎ ˊɘɞ əɞɜŰɎ, ˊɟɎɔɛŬ 

ˊɞɡ ɧˊɤɠ ŬɜŬɛŮɜɧŰŬɜ ŭŮɑɢɜŮɘ Űɖɜ ŮɡŮɟɔŮŰɘəɐ ůɡɜŭɟɞɛɐ Űɞɡ əɚɘɛŬəɞůŰŬůɑɞɡ ˊɞɡ ŮɑɜŬɘ ŭɘŬŰŮŰŬɔɛɏɜɞ ůŰɖ 

ŭɘŮɨɗɡɜůɖ X. ȸɏɓŬɘŬ, ɖ ɨˊŬɟɝɖ əɚɘɛŬəɞůŰŬůɑɞɡ ɞŭɖɔŮɑ ůŮ əɞɜŰɎ ɡˊɞůŰɡɚɩɛŬŰŬ, ŰŬ ɞˊɞɑŬ ŬůŰɞɢɞɨɜ 

ɣŬɗɡɟɎ Ůűɧůɞɜ ŭŮɜ Ůɜɘůɢɡɗɞɨɜ ůŮ ɘəŬɜɞŰɘəɐ ŰɏɛɜɞɡůŬ. Ⱥɜɩ ɔɘŬ Űɖɜ ɑŭɘŬ ŭɘŮɨɗɡɜůɖ űɧɟŰɘůɖɠ ŮɎɜ ɖ 

ŰɞˊɞɗɏŰɖůɖ Űɞɡ əɚɘɛŬəɞůŰŬůɑɞɡ ɐŰŬɜ ŰɏŰɞɘŬ ˊɞɡ ɜŬ ɛŮŰŬŰɞˊɑůŮɘ Űɞ əɏɜŰɟɞ ŮɚŬůŰɘəɐɠ ůŰɟɞűɐɠ ůŮ ůɢɏůɖ 

ɛŮ Űɞ əɏɜŰɟɞ ɛɎɕŬɠ ŰɧŰŮ ɗŬ ɔɘɜɧŰŬɜ ŮɛűŬɜɐɠ ɖ űɧɟŰɘůɖ ůɡɔəŮəɟɘɛɏɜɤɜ ɡˊɞůŰɡɚɤɛɎŰɤɜ ŮɜŰɞɜɧŰŮɟŬ əŬɘ 

ˊɘɞ ůɨɜŰɞɛŬ ɞˊɧŰŮ ɖ ůɡɜŮɘůűɞɟɎ Űɞɡ əɚɘɛŬəɞůŰɎůɘɞɡ ɗŬ ɐŰŬɜ ŭɡůɛŮɜɏůŰŮɟɖ. 



70  ȾŮűɎɚŬɘɞ 7 

ɇůɞɡɚɚɢɎɖ ɃɚůɘɎɜ ȺɀɄ 2024 

 
ɆɢɐɛŬ 6: H ˊɟɞůɞɛɞɑɤůɖ Űɞɡ əɚɘɛŬəɞůŰŬůɑɞɡ ůŰɞ ɚɞɔɘůɛɘəɧ 

ɄŬɟŬŰɖɟɐɗɖəŮ ˊɤɠ ɔɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ əɚɘɛŬəɞůŰŬůɑɞɡ ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ ɘəŬɜɧŰɖŰŬɠ 

ŬɜɎɛŮůŬ ůŰɘɠ ŭɨɞ əŬŰŬɜɞɛɏɠ ɞɟɗɞɔɤɜɘəɐ əŬɘ ɘŭɘɞɛɞɟűɘəɐ ɐŰŬɜ ˊɎɚɘ ɛɘəɟɧŰŮɟŮɠ ɔɘŬ Űɖɜ ɞɟɗɞɔɤɜɘəɐ 

əŬŰŬɜɞɛɐ Ůɜɩ ɔɘŬ Űɖɜ ɑŭɘŬ əŬŰŬɜɞɛɐ ˊɎɚɘ ɖ ŬɜŰɞɢɐ ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŮ ɐŰŬɜ ůɖɛŬɜŰɘəɎ Ŭɡɝɖɛɏɜɖ. 
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ɆɢɐɛŬ 7: ȼ ɡˊŮɟɤɗɖŰɘəɐ ŬɜɎɚɡůɖ Űɞɡ ˊɚŬɘůɑɞɡ ˊɞɡ űɏɟŮɘ əɚɘɛŬəɞůŰɎůɘɞ ɔɘŬ ɘŭɘɞɛɞɟűɘəɐ əŬɘ Űɟɘɔɤɜɘəɐ 

əŬŰŬɜɞɛɐ Űɖɠ űɧɟŰɘůɖɠ. 

 
ɆɢɐɛŬ 8:  ȼ ɡˊŮɟɤɗɖŰɘəɐ ŬɜɎɚɡůɖ Űɞɡ ˊɚŬɘůɑɞɡ ˊɞɡ űɏɟŮɘ əɚɘɛŬəɞůŰɎůɘɞ ɔɘŬ ɘŭɘɞɛɞɟűɘəɐ əŬɘ 

ɞɟɗɞɔɤɜɘəɐ əŬŰŬɜɞɛɐ Űɖɠ űɧɟŰɘůɖɠ. 

 

 

7.2.3. ȷˊɞŰɑɛɖůɖ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ 

ȼ ŮɘůŬɔɤɔɐ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ ůŰɞ ɚɞɔɘůɛɘəɧ ŬˊŬɘŰŮɑ Űɖɜ ŮɘůŬɔɤɔɐ ɔɘŬ Űɖɜ ůŰɎɗɛɖ Űɞɡ ɘůɞɔŮɑɞɡ 

ˊŮŭɘɚɞŭɞəɩɜ ɔɘŬ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ ˊɟɞůɞɛɞɘɤɗŮɑ ɖ ˊɚɐɟɤůɖ. ɄŬɟɧɚŬ ŬɡŰɎ ɖ ˊɎəŰɤůɖ ůŰɞɡ əɧɛɓɞɡɠ 

ɏŭɟŬůɖɠ ŭŮɜ ŬűŬɘɟɏɗɖəŮ. ɄŬɟŬŰɖɟŮɑŰŬɘ ˊɤɠ, ɛŮ ˊɟɞůɗɐəɖ ůɡɜŮɢɩɜ əŬɘ ɞɚɧůɤɛɤɜ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ 

ɢɤɟɑɠ ŬɜɞɑɔɛŬŰŬ (ɚɧɔɤ ɛŮůɞŰɞɘɢɑŬɠ), əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ əŬŰŬɜɞɛɐɠ, ɖ ɡˊŮɟɤɗɖŰɘəɐ əŬɛˊɨɚɖ 

ŰŬɡŰɑɕŮŰŬɘ Ůɜɩ Űɞ űɞɟŰɑɞ ŬůŰɞɢɑŬɠ ŮɑɜŬɘ ůŰŬ 2461 KɁ əŬɘ ɖ ɛŮŰŬəɑɜɖůɖ ůŰŬ 550 mm. ȼ ŬɜŮˊɎɟəŮɘŬ Űɖɠ 
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ɛŮŰŬəɑɜɖůɖɠ ůŰɧɢɞɡ əŬɘ Űɖɠ ɘəŬɜɧŰɖŰŬɠ ŮɑɜŬɘ ŬɟəŮŰɎ ɛŮɔŬɚɨŰŮɟɖ əŬɘ ůŮ ůɢɏůɖ ɛŮ Űɞ əɚɘɛŬəɞůŰɎůɘɞ əŬɘ 

ůŮ ůɢɏůɖ ɛŮ Űɞ Ŭˊɚɧ ˊɚŬɑůɘɞ Ůɜɩ ŭŮɜ ůɖɛŮɘɩɜŮŰŬɘ ɏɜŰɞɜɖ ˊɟɞůŬɨɝɖůɖ Űɖɠ ŬɜŰɞɢɐɠ. ɄɘɗŬɜɩɠ ŬɡŰɧ ɜŬ 

ɞűŮɑɚŮŰŬɘ ůŰɞɜ ůɢɖɛŬŰɘůɛɧ ˊŰɤŰɘəɞɨ əɚɎŭɞɡ ůŰɖɜ ŬɜɎɚɡůɖ Űɞɜ ɞˊɞɑɞ ɧɛɤɠ Űɞ ɚɞɔɘůɛɘəɧ ŭŮ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞůɞɛɞɘɩůŮɘ əŬɘ Ůˊɞɛɏɜɤɠ ɚŬɛɓɎɜŮɘ ɤɠ ůɖɛŮɑɞ ŬůŰɞɢɑŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ. 

 
ɆɢɐɛŬ 9: ɇɞ ŰɟɘůŭɘɎůŰŬŰɞ ˊɟɞůɞɛɞɑɤɛŬ əŬɘ Űɞ ɟŬɓŭɧɛɞɟűɞ ɔɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ ŰɞɘɢɞˊɚɖɟɩůŮɤɜ 

 
ɆɢɐɛŬ 10: ɈˊŮɟɤɗɖŰɘəɐ əŬɛˊɨɚɖ ɔɘŬ Űɞɘɢɞˊɚɐɟɤůɖ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɗɧɚɞ Űɞ ɨɣɞɠ Űɖɠ 

ũɘŬ ɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ Űɞɘɢɞˊɚɐɟɤůɖɠ ůŮ ɧɚɞ Űɞ ɨɣɞɠ Űɞɡ əŰɖɟɑɞɡ ůŰɖ ŭɘŮɨɗɜůɖ Űɖɠ űɧɟŰɘůɖɠ 

ɖ ɘəŬɜɧŰɖŰŬ ůŮ ɛŮŰŬəɑɜɖůɖ Űɖɠ əŬŰŬůəŮɡɐ ɐŰŬɜ ůɖɛŬɜŰɘəɎ ŬɛŮɘɩɛɏɜɖ Ŭˊɧ ŬɡŰɐ Űɖɠ ɘŭɘɞɛɞɟűɘəɐɠ 

əŬŰŬɜɞɛɐɠ. 
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ɆɢɐɛŬ 11: ɈˊŮɟɤɗɖŰɘəɐ əŬɛˊɨɚɖ ɔɘŬ Űɞɘɢɞˊɚɐɟɤůɖ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɗɧɚɞ Űɞ ɨɣɞɠ Űɖɠ ɘŭɘɞɛɞɟűɘəɐ əŬɘ 

ɞɟɗɞɔɤɜɘəɐ əŬŰŬɜɞɛɐ. 

7.2.4. ȷˊɞŰɑɛɖůɖ ɇɞɘɢɞˊɚɐɟɤůɖɠ ɛŮɘɤɛɏɜɞɡ ɨɣɞɡɠ 

ɀɘŬ Ŭˊɧ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ ŮɑɜŬɘ ɖ Űɞɘɢɞˊɚɐɟɤůɖ ɛŮɘɤɛɏɜɞɡ ɨɣɞɡɠ ůŰɖɜ ůŰɎɗɛɖ 

Űɞɡ ɘůɞɔŮɑɞɡ ɔɘŬ Űɞɜ ůɢɖɛŬŰɘůɛɧ əɞɜŰɩɜ ɡˊɞůŰɡɚɤɛɎŰɤɜ (űŮɔɔɑŰŮɠ). Ⱥŭɩ ˊɎɚɘ ɞɘ ŭɨɞ əŬŰŬɜɞɛɏɠ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŰŬɨŰɘůɖ Űɞ űɞɟŰɑɞ ŬůŰɞɢɑŬɠ ŮɑɜŬɘ 2538KɁ Ůɜɩ ɞɘ ŬˊŬɘŰɐůŮɘɠ ɛŮŰŬəɑɜɖůɖɠ ŮɑɜŬɘ ɛŮɘɤɛɏɜŮɠ  

əŬɘ ɖ ɘəŬɜɧŰɖŰŬ Űɞɡ ˊɚŬɘůɑɞɡ Ŭɡɝɖɛɏɜɖ. 

 

 
ɆɢɐɛŬ 12: To ˊɟɞɞˊŰɘəɧ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɘ ɖ ɡɚɞˊɞɑɖůɖ Ŭˊɧ Űɞ ɚɞɔɘůɛɘəɧ Űɞɡ ɟŬɓŭɧɛɞɟűɞɡ űɞɟɏŬ 
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ɆɢɐɛŬ 13: ɈˊŮɟɤɗɖŰɘəɐ əŬɛˊɨɚɖ Űɞɘɢɞˊɚɐɟɤůɖɠ ɛŮɘɤɛɏɜɞɡ ɨɣɞɡɠ 

ȼ ɞɟɗɞɔɤɜɘəɐ əŬŰŬɜɞɛɐ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ˊɘɗŬɜɧŰŬŰŬ ɜŬ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ˊŮɟɘůůɧŰŮɟɞ 

ůŰɖɜ ˊɟŬɔɛŬŰɘəɐ ŭɡɜŬɛɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɗɩɠ ɖ ɢŬɛɖɚɐ ˊŮɟɘɛŮŰɟɘəɐ ŰɞɘɢɞˊɞɘɑŬ ůŰɖ 

ůŰɎɗɛɖ Űɞɡ ɘůɞɔŮɑɞɡ ŭɖɛɘɞɡɟɔŮɑ əɞɜŰɎ ɡˊɞůŰɡɚɩɛŬŰŬ ŬɚɚɎ əŬɘ ˊɘɗŬɜɩɠ ɜŬ ŭɖɛɘɞɡɟɔŮɑ əŬɘ ɛŬɚŬəɧ 

ɧɟɞűɞ ɛŮ Űɖɜ ŬůŰɞɢɑŬ Űɤɜ ɗɚɘˊŰɐɟɤɜ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ Űɖɠ ŰɞɘɢɞˊɞɘɑŬɠ. 

 

 
ɆɢɐɛŬ 14: ɈˊŮɟɤɗɖŰɘəɐ əŬɛˊɨɚɖ Űɞɘɢɞˊɚɐɟɤůɖɠ ɛŮɘɤɛɏɜɞɡ ɨɣɞɡɠ ɔɘŬ ɘŭɘɞɛɞɟűɘəɐ əŬɘ ɞɟɗɞɔɤɜɘəɐ 

əŬŰŬɜɞɛɐ. 
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7.2.1. ȷˊɞŰɑɛɖůɖ ɄɡɚɤŰɐɠ 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊɡɚɤŰɐɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ Ŭɡɝɖɛɏɜɖ ŬɜŰɞɢɐ ůŮ ůɢɏůɖ ɛŮ Űɞ əŰɐɟɘɞ Űɞɡ 

Ŭˊɚɞɨ ˊɚŬɘůɑɞɡ Űɖɠ ŰɎɝŮɤɠ Űɤɜ 2664kɁ ɔŮɔɞɜɧɠ ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ - ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ˊɟɞɖɔɞɨɛŮɜŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɘɠ ɎɚɚŮɠ ɛɞɟűɏɠ Űɞɘɢɞˊɚɐɟɤůɖɠ - ˊɤɠ ŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ Űɞɡ ɘůɞɔŮɑɞɡ ŮɑɜŬɘ ŬɟəŮŰɎ 

ɘůɢɡɟɎ əŬɘ ɞɘ əɟɑůɘɛŮɠ ɓɚɎɓŮɠ ɔɘŬ Űɞɜ əŬɗɞɟɘůɛɧ ɘəŬɜɧŰɖŰŬɠ  Űɞɡ əŰɖɟɑɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ŬɜɩŰŮɟŮɠ 

ůŰɎɗɛŮɠ. 

 
ɆɢɐɛŬ 15: ɇɞ əŰɐɟɘɞ ɛŮ ˊɡɚɤŰɐ əŬɘ Űɞ ɟŬɓŭɧɛɞɟűɞ ˊɟɞůɞɛɞɑɤɛŬ Űɞɡ  

 
ɆɢɐɛŬ 16: ɈˊŮɟɤɗɖŰɘəɐ əŬɛˊɨɚɖ ɔɘŬ Űɞ əŰɑɟɘɞ ɛŮ ˊɡɚɤŰɐ 
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ɆɢɐɛŬ 17: ɈˊŮɟɤɗɖŰɘəɐ əŬɛˊɨɚɖ ɔɘŬ Űɞ əŰɑɟɘɞ ɛŮ ˊɡɚɤŰɐ 

 

 

7.2.2. ɆɡɔəŮɜŰɟɤŰɘəɐ ůɨɔəɟɘůɖ Űɤɜ ȷˊɞŰɘɛɐůŮɤɜ 

ɇɏɚɞɠ ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ Űɖɠ əŬŰŬůəŮɡɐɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůɡɔəŮɜŰɟɤŰɘəɎ ŭɘŬɔɟɎɛɛŬŰŬ ɛŮ Űɘɠ 

əŬɛˊɨɚŮɠ Űɖɠ ɡˊŮɟɤɗɖŰɘəɐɠ əŬɛˊɨɚɖɠ ɔɘŬ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ. ɄŬɟŬŰɖɟŮɑŰŬɘ ˊɤɠ ɖ 

ɛŮɔŬɚɨŰŮɟɖ ŬɜŰɞɢɐ ˊɟɞəɨˊŰŮɘ ɔɘŬ Űɞ əŰɑɟɘɞ ɛŮ Űɞ əɚɘɛŬəɞůŰɎůɘɞ Ůɜɩ Űɞ ɑŭɘɞ əŰɑɟɘɞ ɏɢŮɘ Űɖɜ ɛɏɔɘůŰɖ 

ɘəŬɜɧŰɖŰŬ ůŮ ˊŬɟŬɛɧɟűɤůɖ. ȷɜŰɑɗŮŰŬ Űɞ ˊɚŬɑůɘɞ ɏɢŮɘ Űɖ ɛɘəɟɧŰŮɟɖ ŬɜŰɞɢɐ ŬɚɚɎ Űɖɜ Ŭɛɏůɤɠ ŮˊɧɛŮɜɖ 

ɛŮɔŬɚɨŰŮɟɖ ɘəŬɜɧŰɖŰŬ ůŮ ˊŬɟŬɛɧɟűɤůɖ. Ⱥɜ ɔɏɜŮɘ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɖ ɞɟɗɞɔɤɜɘəɐ əŬŰŬɜɞɛɐ ŭɑɜŮɘ 

ŭɡůɛŮɜɏůŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɧůɞɜ ŬűɞɟɎ Űɘɠ ɛŮŰŬəɘɜɐůŮɘɠ ɘəŬɜɧŰɖŰŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ Ŭˊɧ 20 ɏɤɠ 36% 

ɛɘəɟɧŰŮɟŮɠ. Ⱥɜɩ ůŬɜ ŬɜŰɞɢɐ ůɡɔəɟɑɜɞɜŰŬɠ ŰɏɛɜɞɡůŮɠ ɓɎůŮɘɠ  ɔɘŬ Űɖɜ ɞɟɗɞɔɤɜɘəɐ əŬŰŬɜɞɛɐ ŬɡŰɏɠ ŮɑɜŬɘ 

Ŭˊɧ 20 ɏɤɠ 50% ŬɡɝɖɛɏɜŮɠ  

 

ɄɑɜŬəŬɠ 15: ɆɡɔəŮɜŰɟɤŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɈˊŮɟɤɗɖŰɘəɩɜ əŬˊɡɚɩɜ ȷˊɞŰɑɛɖůɖɠ ɔɘŬ ɘŭɞɛɞɟűɘəɐ əŬɘ 
Űɟɘɔɤɜɘəɐ ŭɘŬɜɞɛɐ 

 Ƚŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ ɇɟɘɔɤɜɘəɐ əŬŰŬɜɞɛɐ 

 fy ȽəŬɜɧŰɖŰŬ ȷˊŬɑŰɖůɖ fy ȽəŬɜɧŰɖŰŬ ȷˊŬɑŰɖůɖ 

ɄɚŬɑůɘɞ 2428 37 137 2428 36 133 

ȾɚɘɛŬəɞůŰɎůɘɞ 4184 92 132 4533 86 134 

ɇɞɘɢɞˊɚɐɟɤůɖ 2461 13 183 2461 13 189 

ɀŮɘɤɛɏɜɞɡ 

ȴɣɞɡɠ 

2538 14 175 2538 14 175 

ɄɡɚɤŰɐ 2664 14 173 2664 15 178 
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ɄɑɜŬəŬɠ 16: ɆɡɔəŮɜŰɟɤŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɈˊŮɟɤɗɖŰɘəɩɜ əŬɛˊɡɚɩɜ ȷˊɞŰɑɛɖůɖɠ ɔɘŬ ɘŭɘɞɛɞɟűɘəɐ əŬɘ 
ɞɟɗɞɔɤɜɘəɐ ŭɘŬɜɞɛɐ 

 Ƚŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ Ƀɟɗɞɔɤɜɘəɐ əŬŰŬɜɞɛɐ 
ɄɞůɞůŰɘŬɑŮɠ ȹɘŬűɞɟɏɠ  

 fy ȽəŬɜɧŰɖŰŬ ȷˊŬɑŰɖůɖ fy ȽəŬɜɧŰɖŰŬ ȷˊŬɑŰɖůɖ 
fy ȽəŬɜɧŰɖŰŬ ȷˊŬɑŰɖůɖ 

ɄɚŬɑůɘɞ 2428 37 137 3122 27.19 141 
28.58% -26.51% 2.92% 

ȾɚɘɛŬəɞůŰɎůɘɞ 4184 92 132 6276.94 62.02 131.54 
50.02% -32.59% -0.35% 

ɇɞɘɢɞˊɚɐɟɤůɖ 2461 13 183 3446.05 8.33 246.229 
40.03% -35.92% 34.55% 

ɀŮɘɤɛɏɜɞɡ 

ȴɣɞɡɠ 
2538 14 175 3553.3 9.073 216.08 

40.00% -35.19% 23.47% 

ɄɡɚɤŰɐ 2664 14 173 3197.75 11.14 169.54 
20.04% -20.43% -2.00% 

 

 

 
ɆɢɐɛŬ 18: ɆɡɔəŮɜŰɟɤŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɡˊŮɟɤɗɖŰɘəɐɠ ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ ɛŮ ɘŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ 
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ɆɢɐɛŬ 19:  ɆɡɔəŮɜŰɟɤŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɡˊŮɟɤɗɖŰɘəɐɠ ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ ɛŮ Űɟɘɔɤɜɘəɐ əŬŰŬɜɞɛɐ 

 

 
ɆɢɐɛŬ 20:  ɆɡɔəŮɜŰɟɤŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɡˊŮɟɤɗɖŰɘəɐɠ ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ ɛŮ ɞɟɗɞɔɤɜɘəɐ əŬŰŬɜɞɛɐ 

7.3.  ȺɁȽɆɉɈɆȺȽɆ 

7.3.1. ɀŮɚɏŰɖ ŮɜŬɚɚŬəŰɘəɩɜ ɛɞɟűɩɜ  ŮɜɘůɢɨůŮɤɜ ůŰɖɜ ɈűɘůŰɎɛŮɜɖ əŬŰŬůəŮɡɐ 

7.3.1.1. ɄŬɟŬɛŮŰɟɘəɐ ȹɘŮɟŮɨɜɖůɖ ȺűŬɟɛɞɔɐɠ Űɤɜ ɀŬɜŭɡɩɜ ŬɜɎ ůŰɎɗɛɖ 

ȰɜŬ ůɖɛŬɜŰɘəɧ ŮɟɩŰɖɛŬ ˊɞɡ ˊɟɞəɨˊŰŮɘ əŬŰɎ Űɖɜ Ŭɟɢɘəɐ ŮəŰɑɛɖůɖ Űɤɜ ŮɜɘůɢɨůŮɤɜ ůŮ ɛɑŬ 

əŬŰŬůəŮɡɐ ŮɑɜŬɘ ɖ ŬɚɚŬɔɐ ůŰɖɜ ŭɡůəŬɛɣɑŬ ˊɞɡ Ůˊɘűɏɟɞɡɜ əŬɘ ůŰɖɜ ˊɟɧůɗŮŰɖ ɛɎɕŬ əŬɘ ɖ Ůˊɘɟɟɞɐ ůŰŬ 

ŭɡɜŬɛɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əŬŰŬůəŮɡɐɠ. ȷɡŰɐ ɖ Ŭɝɘɞɚɧɔɖůɖ ŭŮɜ ŮɑɜŬɘ əɎŰɘ ˊɞɡ ɔɑɜŮŰŬɘ ŮɨəɞɚŬ ŭɘŬəɟɘŰɧ 

ůŮ ɧɚŮɠ Űɘɠ əŬŰŬůəŮɡɏɠ. ɆŰɖɜ ɡˊɧ ŮɝɏŰŬůɖ ˊŮɟɑˊŰɤůɖ ɖ ŮɜŮɟɔɞˊɞɘɞɨɛŮɜɖ ɛɎɕŬ ůŰɘɠ ŭɨɞ əɨɟɘŮɠ 
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ŭɘŮɡɗɨɜůŮɘɠ ŮɑɜŬɘ ŬɟəŮŰɎ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɘɠ ŭɨɞ əɨɟɘŮɠ ɘŭɘɞɛɞɟűɏɠ. Ⱥˊɞɛɏɜɤɠ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ Ůˊɘɟɟɞɐɠ 

Űɞɡɠ ŮɑɜŬɘ ůɢŮŰɘəɎ Ŭˊɚɐ əŬɘ ɎɛŮůŬ əŬŰŬɜɞɖŰɐ. ɆŮ űɞɟŮɑɠ ŭɡɜŬɛɘəɎ ˊɘɞ ůɨɜɗŮŰɞɡɠ ɧɛɤɠ ɛɑŬ ŰɏŰɞɘŬ Ŭɟɢɘəɐ 

ˊɟɞŮəŰɑɛɖůɖ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɎɛŮůŬ əŬɘ ɛŮ ůŬűɐɜŮɘŬ Ɇɢ. 15). 

ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ŭɘŮɟŮɡɜɎŰŬɘ ɖ ŮˊɑŭɟŬůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ Ůɜɑůɢɡůɖɠ ɛŮ ɛŬɜŭɨŮɠ ůŰŬ 

ɡˊɞůŰɡɚɩɛŬŰŬ əŬɘ əŬŰɧˊɘɜ Űɘɠ ŭɞəɞɨɠ, ɛŮ ůŰŬŭɘŬəɐ ŮűŬɟɛɞɔɐ Ŭˊɧ Űɞ ɘůɧɔŮɘɞ ˊɟɞɠ Űɖɜ ŮˊɘəɎɚɡɣɖ ŬɜɎ 

ůŰɎɗɛŮɠ ɆɢɐɛŬ 22 . ȷəɞɚɞɨɗɤɠ, ɖ ɛɏɗɞŭɞɠ Ůɜɑůɢɡůɖɠ ŰɟɞˊɞˊɞɘŮɑŰŬɘ əŬɘ ŮɚɏɔɢŮŰŬɘ ɝŮɢɤɟɘůŰɎ ɖ 

əŬŰŬůəŮɡɐ ɔɘŬ ŮˊɏɛɓŬůɖ ɛŮ ɛŮŰŬɚɚɘəɎ ŮɚɎůɛŬŰŬ əŬɘ ɛŮ ŮɛűŬŰɜɞɨɛŮɜŬ ŰɞɘɢɑŬ ɃɆ ŮˊŮəŰŮɑɜɞɜŰŬɠ Űɖɜ 

Ůɜɑůɢɡůɖ ůŰɎɗɛɖ ůŰɎɗɛɖ ȼ ŰɟɘůŭɘɎůŰŬŰɖ ɞˊŰɘəɐ ˊŬɟɞɡůɑŬůɖ Űɤɜ ˊɟɞůɞɛɞɘɤɛɎŰɤɜ Űɤɜ ɛŬɜŭɡɩɜ əŬɘ 

Űɤɜ ɛŮŰŬɚɚɘəɩɜ ŮɚŬůɛɎŰɤɜ ŭŮɜ ˊɟɞůűɏɟŮɘ əɎˊɞɘŬ Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŬ əŬɘ ɔɘŬ ŬɡŰɧ ˊŬɟŬɚŮɑˊŮŰŬɘ. 

 
ɆɢɐɛŬ 21: Sygano 1996 

 

 

 

ʇ˒ʽˋˍʱ˃ʶ˄ˇ ˉ˂ʰʾˋʽˇ ˔˖ˊʾˌ ʶ˄ʽˋ˔ˏˋʶʽˌ 

ʆȄ (sec) mx % Ty (sec) my % 

0.99 71.89 1.02 74.68 

 

 

ɄɑɜŬəŬɠ 17: ɆɢŮŰɘəɐ ˊɞůɞůŰɘŬɑŬ ɛŮŰŬɓɞɚɐ əɨɟɘɤɜ ȽŭɘɞˊŮɟɘɧŭɤɜ əŬɘ ŬɜŰɑůŰɞɘɢɤɜ ŮɜŮɟɔɞˊɞɘɞɨɛŮɜɤɜ 
ɛŬɕɩɜ ɔɘŬ Ůɜɑůɢɡůɖ ɛŮ ɛŬɜŭɨŮɠ ɛɧɜɞ ůŰɘɠ ŭɞəɞɨɠ ɛŮ ůŰŬŭɘŬəɐ ŮˊɏəŰŬůɖ ŬɜŬ ůŰɎɗɛŮɠ. 

ɮ˄˗ˍʶˊʹ 
ʅˍʱʻ˃ʹ 
ɳ˄ʾˋ˔ˎˋʹˌ 

ɳ˄ʾˋ˔ˎˋʹ ɾʰ˄ʵˎ˗˄ ɾˈ˄ˇ ʵˇˁˇʽ 

ʆȄ (sec) mɻx % Ty (sec) mɻy % 

1 -3.47 -4.23 -3.72 -4.22 

2 -8.12 -6.97 -8.26 -7.24 

3 -12.93 -7.75 -12.93 -7.80 
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4 -16.89 -6.03 -16.76 -6.20 

5 -19.86 -2.86 -19.60 -3.27 

6 -21.31 -0.61 -20.98 -1.22 

7 -21.71 0.11 -21.36 -0.55 

 

ɄɑɜŬəŬɠ 18: ɆɢŮŰɘəɐ ˊɞůɞůŰɘŬɑŬ ɛŮŰŬɓɞɚɐ əɨɟɘɤɜ ȽŭɘɞˊŮɟɘɧŭɤɜ əŬɘ ŬɜŰɑůŰɞɘɢɤɜ ŮɜŮɟɔɞˊɞɘɞɨɛŮɜɤɜ 
ɛŬɕɩɜ ɔɘŬ Ůɜɑůɢɡůɖ ɛŮ ɛŬɜŭɨŮɠ ɛɧɜɞ ůŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ ŮəŰɧɠ ɔɤɜɘŬəɩɜ ɛŮ ůŰŬŭɘŬəɐ ŮˊɏəŰŬůɖ Űɖɠ Ůɜɑůɢɡůɖɠ 

ŬɜŬ ůŰɎɗɛŮɠ. 

ɮ˄˗ˍʶˊʹ 
ʅˍʱʻ˃ʹ 
ɳ˄ʾˋ˔ˎˋʹˌ 

 ɳ˄ʾˋ˔ˎˋʹ ɾʰ˄ʵˎ˗˄ ɾˈ˄ˇ ˎˉˇˋˍˎ˂˖˃ʰˍʰ 
όʶˁˍˈˌ ʴ˖˄ʽʰˁ˗˄ύ 

ʆȄ (sec) mɻx % Ty (sec) mɻy % 

1 -3.49 -5.04 -3.87 -5.22 

2 -5.47 -6.27 -6.07 -6.35 

3 -7.81 -7.07 -8.71 -6.81 

4 -9.89 -6.83 -11.05 -6.21 

5 -12.84 -5.04 -14.20 -3.73 

6 -14.60 -3.27 -16.03 -1.51 

7 -15.66 -2.02 -17.10 0.05 

 

ɄɑɜŬəŬɠ 19: ɆɢŮŰɘəɐ ˊɞůɞůŰɘŬɑŬ ɛŮŰŬɓɞɚɐ əɨɟɘɤɜ ȽŭɘɞˊŮɟɘɧŭɤɜ əŬɘ ŬɜŰɑůŰɞɘɢɤɜ ŮɜŮɟɔɞˊɞɘɞɨɛŮɜɤɜ 
ɛŬɕɩɜ ɔɘŬ Ůɜɑůɢɡůɖ ɛŮ ɛŬɜŭɨŮɠ ɛɧɜɞ ůŰɘɠ ŭɞəɞɨɠ ɛŮ ůŰŬŭɘŬəɐ ŮˊɏəŰŬůɖ Űɖɠ Ůɜɑůɢɡůɖɠ ŬɜŬ ůŰɎɗɛŮɠ. 

ɮ˄˗ˍʶˊʹ 
ʅˍʱʻ˃ʹ 
ɳ˄ʾˋ˔ˎˋʹˌ 

ɳ˄ʾˋ˔ˎˋʹ ɾʰ˄ʵˎ˗˄ ˋʶ ɲˇˁˇˏˌ ˁʰʽ ʇˉˇˋˍˎ˂˗˃ʰˍʰ 
όʶˁˍˈˌ ʴ˖˄ʽʰˁ˗˄ύ 

ʆȄ (sec) mɻx % Ty (sec) mɻy % 

1 -5.80 -7.88 -6.20 -7.94 

2 -11.80 -12.99 -12.34 -13.21 

3 -18.88 -15.99 -19.56 -16.19 

4 -25.18 -15.40 -25.99 -15.42 

5 -32.00 -9.48 -32.89 -9.01 

6 -35.83 -3.07 -36.75 -2.01 

7 -37.43 -0.11 -38.34 1.53 

ɄɑɜŬəŬɠ 20: ɆɢŮŰɘəɐ ˊɞůɞůŰɘŬɑŬ ɛŮŰŬɓɞɚɐ əɨɟɘɤɜ ȽŭɘɞˊŮɟɘɧŭɤɜ əŬɘ ŬɜŰɑůŰɞɘɢɤɜ ŮɜŮɟɔɞˊɞɘɞɨɛŮɜɤɜ 
ɛŬɕɩɜ ɔɘŬ Ůɜɑůɢɡůɖ ɛŮ ɛŬɜŭɨŮɠ ɛɧɜɞ ůŰɘɠ ŭɞəɞɨɠ ɛŮ ůŰŬŭɘŬəɐ ŮˊɏəŰŬůɖ Űɖɠ Ůɜɑůɢɡůɖɠ ŬɜŬ ůŰɎɗɛŮɠ. 

ɮ˄˗ˍʶˊʹ 
ʅˍʱʻ˃ʹ 
ɳ˄ʾˋ˔ˎˋʹˌ 

ɳ˃˒ʱˍ˄˖ˋʹ ˍˇʾ˔˖˃ʰ 

ʆȄ (sec) mɻx % Ty (sec) mɻy % 

1 -5.07 -10.12 -4.94 -11.06 

2 -15.64 -23.28 -15.80 -24.51 

3 -26.79 -33.77 -27.18 -35.33 

4 -36.23 -37.06 -46.74 -39.20 

5 -47.85 -29.88 -49.00 -32.86 

6 -52.62 -28.61 -54.09 -31.03 

7 -53.00 -25.66 -54.48 -28.00 
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ɆɢɐɛŬ 22: ɄɞůɞůŰɘŬɑŬ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɖɠ əɨɟɘŬɠ ɘŭɘɞˊŮɟɘɧŭɞɡ ůŰɘɠ ŭɨɞ əɨɟɘŮɠ ŭɘŮɡɗɨɜůŮɘɠ əŬɘ Űɖɠ 

ŬɜŰɑůŰɞɘɢɖɠ ɛɎɕŬɠ 

7.3.2. Ⱥɜɑůɢɡůɖ ɛŮ ɀŬɜŭɨŮɠ 

 
ɆɢɐɛŬ 23: ȷˊɞŰŮɚɏůɛŬŰŬ ɈˊŮɟɤɗɖŰɘəɐɠ ɔɘŬ Ůɜɑůɢɡůɖ ɛŮ ɛŬɜŭɨŮɠ ůŰɞ ůɨɜɞɚɞ Űɤɜ ɞɟɧűɤɜ Űɖɠ 

əŬŰŬůəŮɡɐɠ. 
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7.3.3. Ⱥɜɑůɢɡůɖ ɛŮ ɀŮŰŬɚɚɘəɞɨɠ Ⱦɚɤɓɞɨɠ 

 
ɆɢɐɛŬ 24: ȷˊɞŰŮɚɏůɛŬŰŬ ɈˊŮɟɤɗɖŰɘəɐɠ ɔɘŬ Ůɜɑůɢɡůɖ ɛŮ ɛŮŰŬɚɚɘəɞɨɠ əɚɤɓɞɨɠ 

 

7.3.4. ȺɛűŬŰɜɞɨɛŮɜŬ ɇɞɘɢɩɛŬŰŬ 

 
ɆɢɐɛŬ 25: ȼ ŭɘɎŰŬɝɖ Űɤɜ ŮɛűŬŰɜɞɨɛŮɜɤɜ ŰɞɘɢɤɛɎŰɤɜ 
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ɆɢɐɛŬ 26: ɈˊŮɟɤɗɖŰɘəɐ ŬɜɎɚɡůɖ ɔɘŬ Ůɜɑůɢɡůɖ ɛŮ ŮɛűŬŰɜɞɨɛŮɜŬ ŰɞɘɢɩɛŬŰŬ 

7.3.5. Ɇɨɜɞɣɖ ȺɜɘůɢɨůŮɤɜ 

ɄɑɜŬəŬɠ 21: ɆɡɔəŮɜŰɟɤŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɈˊŮɟɤɗɖŰɘəɩɜ əŬɛˊɡɚɩɜ Ůɜɑůɢɡůɖɠ 

 Ƚŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ ɇɟɘɔɤɜɘəɐ əŬŰŬɜɞɛɐ 

 fy ȽəŬɜɧŰɖŰŬ ȷˊŬɑŰɖůɖ fy ȽəŬɜɧŰɖŰŬ ȷˊŬɑŰɖůɖ 

ȷɟɢɘəɧ ˊɚŬɑůɘɞ  2428 37.00 137.00 2428 36.00 133.00 

ɀŬɜŭɨŮɠ 7554 172.00 77.00 8135 168.00 82.00 

ȺɚɎůɛŬŰŬ 6796 192.93 93.82 7281 188.52 99.56 

ȺɛűɎŰɜɤůɖ 6366.6 72.57 65.06 7162 67.053 66.42 
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ɆɢɐɛŬ 27: Ƀɘ ɡˊŮɟɤɗɖŰɘəɏɠ əŬɛˊɨɚŮɠ ɔɘŬ Ůɜɑůɢɡůɖ ɛŮ Űɘɠ ŰɟŮɑɠ ˊŮɟɘˊŰɩůŮɘɠ ɛŮ ɛŬɜŭɨŮɠ ɛŮŰŬɚɚɘəɎ 

ŮɚɎůɛŬŰŬ əŬɘ ŮɛűŬŰɜɞɨɛŮɜŬ ŰɞɘɢɩɛŬŰŬ ɔɘŬ Űɟɘɔɤɜɘəɐ əŬɘ ɘŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ 

7.4. ȷɄɃɇȺȿȺɆɀȷɇȽȾɃɇȼɇȷ ȺɁȽɆɉɈɆȺɋɁ 

ɄŬɟŬəɎŰɤ Ŭəɞɚɞɡɗɞɨɜ ŭɨɞ ŬɜŬɚɨůŮɘɠ ɔɘŬ Űɞ Ŭˊɚɧ ˊɚŬɑůɘɞ ˊɟɘɜ Űɘɠ ŮɜɘůɢɨůŮɘɠ əŬɘ Űɖɜ Ůɜɑůɢɡůɖ 

ŬɡŰɞɨ ɛŮ ɛŬɜŭɨŮɠ. Ȱɢɞɡɜ əŬŰŬɔɟŬűŮɑ ŰŬ ɓɐɛŬŰŬ Űɖɠ ɡˊŮɟɤɗɖŰɘəɐɠ ŬɜɎɚɡůɖɠ ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŭɨɞ 

ˊŮɟɘˊŰɩůŮɘɠ. ȾŬŰɧˊɘɜ ŮˊɘɚɏɔŮŰŬɘ Űɞ ˊɟɩŰɞ ɛɏɚɞɠ ˊɞɡ ŭɘŬɟɟɏŮɘ ůŰɞ ˊɚŬɑůɘɞ ˊɟɘɜ Űɖɜ Ůɜɑůɢɡůɖ əŬɘ ŮɑɜŬɘ 

ɖ ŭɞəɧɠ ȹ9-Ɇ4. ȾŬŰŬɔɟɎűɞɜŰŬɘ ŰŬ ɓɐɛŬŰŬ Űɖɠ ŬɜɎɚɡůɖɠ ɔɘŬ Űɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ əŬɘ ŬɡŰɎ 

ŬˊɞŰɡˊɩɜɞɜŰŬɘ ůŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ɀ-ɗ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ əŬɘ Ůɜɘůɢɡɛɏɜɖɠ ŭɞəɞɨ ɔɘŬ Űɖɜ ŭɘŬŰɞɛɐ ůŰɖɜ Ŭɟɐ 

əŬɘ Űɞ Űɏɚɞɠ Űɖɠ. Ⱥˊɑůɖɠ əŬŰŬɔɟɎűɞɜŰŬɘ əŬɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ůŰɟɞűɐɠ Űɞɡ ŮəɎůŰɞŰŮ Ɏəɟɞɡ ɔɘŬ Űɖɜ 

ɛŮŰŬəɑɜɖůɖ Űɞɡ əɧɛɓɞɡ Ůɚɏɔɢɞɡ ůŮ əɎɗŮ ɓɐɛŬ.  

 
ɆɢɐɛŬ 28: H ŭɞəɧɠ ȹ9-Ɇ4 ůŰɞ Ŭˊɚɧ ˊɚŬɑůɘɞ ɤɠ ɡűɘůŰɎɛŮɜɞ 
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ɆɢɐɛŬ 29: H ŭɘɎŰŬɝɖ ɞˊɚɘůɛɞɨ Űɖɠ ŭɞəɞɨ ȹ9-Ɇ4 ɤɠ ɡűɘůŰɎɛŮɜɖ ˊɎɜɤ ůŰɖɜ Ŭɟɢɐ Űɖɠ əŬɘ əɎŰɤ ůŰɞ Űɏɚɞɠ Űɖɠ  
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7.4.1. ɈűɘůŰɎɛŮɜɞ ɄɚŬɑůɘɞ ȹɞəɧɠ ȹ9-Ɇ4 

 
ɆɢɐɛŬ 30: ɇŬ ɓɐɛŬŰŬ Űɖɠ ɡˊŮɟɤɗɖŰɘəɐɠ əŬɛˊɨɚɖɠ ɔɘŬ Űɞ Ŭˊɚɧ ˊɚŬɑůɘɞ ˊɟɘɜ Űɘɠ ŮɜɘůɢɨůŮɘɠ 

 
ɆɢɐɛŬ 31: ȹɘɎɔɟŬɛɛŬ ɛ-ɗ ɔɘŬ Űɖɜ Ŭɟɢɐ Űɖɠ ŭɞəɞɨ ȹ9-Ɇ4 ůŰɞ Ŭɟɢɘəɧ ˊɚŬɑůɘɞ ɔɘŬ ŰŬ ŭɘɎűɞɟŬ ɓɐɛŬŰŬ Űɖɠ 

ɡˊŮɟɤɗɖŰɘəɐɠ ɔɘŬ ɘŭɘɞɛɞɟűɘəɐ əŬŰŬɜɞɛɐ 


























