
ƓƧƷƹƯƴƸƵƴƉƲƧƫƯƳƯƷ ƒƬƵƴƯƫƵƩƯƾ
ƎƧƳƬƸƹƯƹƬƲǃ ƪƬƴƬƷƧƲǃƴƵƪƵ ƫƯƷƬƱƹƵƷƧ ƛƇƚ «ƗƕƘƋƕƗƔƏƏ»

ƘƵƩƷƬƳƬƴƴǂƬ ƹƬƼƴƵƲƵƪƯƯ ƺƸƱƵƷƬƴƴƵư ƵƽƬƴƱƯ 
ƫƵƲƪƵƩƬƾƴƵƸƹƯ ƫƵƷƵƭƴǂƼ ƵƫƬƭƫ ƫƲǆ ƧƴƧƲƯƮƧ 
ǄƻƻƬƱƹƯƩƴƵƸƹƯ ƶƷƯƳƬƴǆƬƳǂƼ ƳƧƹƬƷƯƧƲƵƩ Ư 
ƹƬƼƴƵƲƵƪƯư



2ƖƗƏƓƌƔƌƔƏƌ ƚƘƙƇƔƕƉƕƑ ƚƘƑƕƗƌƔƔƢƜ ƏƘƖƢƙƇƔƏƐ Ɖ ƓƏƗƕƉƕƐ ƖƗƇƑƙƏƑƌ 

ʖɾʅɸʗ ɸʌʈʀʂɸ - HEAVY VEHICLE 

SIMULATOR (HVS) PROGRAM
ɸɺʉʊʈɸʃʀʗ ʠ ʀʅɼʆʅɽɿʀʗ: Australian 

ALF program, Canterbury Accelerated 

Pavement Testing Indoor Facility (CAPTIF)

ɽɺʈʆʇɽʁʉʂʀʁ  ʉʆʖɿ: ʦʙʲʝʜʠʥʝʥʠʝ 

COST 347

ʉʐɸ: ɹʦʣʝʝ 5 ʧʨʦʛʨʘʤʤ ʤʘʩʰʪʘʙʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ APT, ʙʦʣʝʝ 10 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʩʝ 

ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ

ɸɿʀʗ: National Grand Technology Infrastructure 

Program, Public Works Research Institute (PWRI)
ɹʈɸɿʀʃʀʗ: Linear Traffic 

Simulator



3ƏƘƖƢƙƇƙƌƒƣƔƢƌ ƖƕƒƏƊƕƔƢ, ƖƗƏƓƌƗƢ ƗƌƇƒƏƎƇƝƏƏ 

ʇʦʣʠʛʦʥ APT (Accelerate Pavement 

Tester) ʰ. ɸʣʘʙʘʤʘ ʉʐɸ.

Airport Pavement Test Facility 

(NAPTF) Heavy 

Vehicle Simulator, Mark VI (HVS).

ʇʦʣʠʛʦʥ VDOT (Accelerate Pavement 

Tester) ʰ. ɺʠʨʜʞʠʥʠʷ, ʉʐɸ

ʇʦʣʠʛʦʥ Pavement and Material 

Research Center (NAPMRC).  ʉʐɸ 

ʰʪʘʪ ʅʴʶ-ɼʞʝʨʩʠ.

ʇʦʣʠʛʦʥ Rutgers University Bridge 

Evaluation and 

Structural Testing Laboratory (BEAST)

ʇʦʣʠʛʦʥFederal Highway Research 

Institute

(BASt), ɻʝʨʤʘʥʠʷ.

ʇʦʣʠʛʦʥ Airýeld Pavements

Experiment Station, ʉʐɸ ʰʪʘʪ ʄʠʩʩʠʩʠʧʠ

ʇʦʣʠʛʦʥ Accelerated Pavement Testing

Facility (RUAPTF), ʈʫʤʳʥʠʷ
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ƓƏƗƕƉƢƌ ƔƇƚƞƔƕ-ƏƘƘƒƌƋƕƉƇƙƌƒƣƘƑƏƌ ƏƔƘƙƏƙƚƙƢ , ƚƞƇƘƙƉƚƥƠƏƌ Ɖ ƗƇƎƉƏƙƏƏ 

ƏƘƘƒƌƋƕƉƇƙƌƒƣƘƑƏƜ ƖƗƕƊƗƇƓƓ ƚƘƑƕƗƌƔƔƢƜ ƓƌƙƕƋƕƉ ƏƘƖƢƙƇƔƏƐ 

źƐƛƓƙƏ

ųƜƜƖƐƏƞƐƗƦƔ ƕƛƓƝƐƛƓƔ

ŵƙƖƐƔƘƙƜƝƧ
žƜƝƋƖƙƜƝƘƙƐ 
ƝƛƐƤƓƘƙƙƌƛƋƒƙƋƘƓ
Ɛ

2019 1060 3300

2010 - 2018 7390 22200

2000- 2009 4380 16900

ƖƺƨƲƯƱƧƽƯƵƴƴƧǆ ƧƱƹƯƩƴƵƸƹǃ
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ƚƸƱƵƷƬƴƴǂƬƳƬƹƵƫǂƯƸƶǂƹƧƴƯưɟƳƬƹƵƫƱƵƴƹƷƵƲƯƷƺƬƳƵƪƵƶƷƯƲƵƭƬƴƯǆƽƯƱƲƯƾƬƸƱƵư
ƴƧƪƷƺƮƱƯƱƵƲƬƸƵƳƱƶƵƩƬƷƼƴƵƸƹƯƯƸƸƲƬƫƺƬƳƵưƫƵƷƵƭƴƵưƵƫƬƭƫǂƫƲǆƵƶƷƬƫƬƲƬƴƯǆ
ƶƧƷƧƳƬƹƷƵƩƫƬƻƵƷƳƧƹƯƩƴƵƸƹƯ,ƵƨƬƸƶƬƾƯƩƧǅǀƯưƶƷƵƩƬƫƬƴƯƬƯƸƶǂƹƧƴƯǆƩƺƳƬƴǃƿƬƴƴǂư
ƸƷƵƱƶƵƸƷƧƩƴƬƴƯǅƸƷƬƧƲǃƴǂƳƯƺƸƲƵƩƯǆƳƯǄƱƸƶƲƺƧƹƧƽƯƯƧƩƹƵƳƵƨƯƲǃƴƵưƫƵƷƵƪƯ.

ƇƑƙƚƇƒƣƔƕƘƙƣ ƚƘƑƕƗƌƔƔƢƜ ƓƌƙƕƋƕƉ ƏƘƖƢƙƇƔƏƐ

ƘƹƷƧƹƬƪƯƾƬƸƱƵưƮƧƫƧƾƬưƺƸƱƵƷƬƴƴǂƼ
ƯƸƶǂƹƧƴƯưǆƩƲǆƬƹƸǆƶƵƯƸƱƴƧƯƨƵƲƬƬ
ǄƱƵƴƵƳƯƾƴǂƼƯ ƫƵƲƪƵƩƬƾƴǂƼ
ƱƵƴƸƹƷƺƱƽƯưƯƲƯ ƳƧƹƬƷƯƧƲƵƩ
ƫƵƷƵƭƴǂƼƵƫƬƭƫƩ ƹƬƾƬƴƯƬ
ƺƳƬƴǃƿƬƴƴƵƪƵƶƬƷƯƵƫƧƩƷƬƳƬƴƯƶƵ
ƸƷƧƩƴƬƴƯǅƸ ƷƬƧƲǃƴǂƳƯƸƷƵƱƧƳƯ
ǄƱƸƶƲƺƧƹƧƽƯƯ

ƚƸƱƵƷƬƴƴǂƬ 
ƯƸƶǂƹƧƴƯǆ
ƫƵƷƵƭƴǂƼ ƵƫƬƭƫ 
ƵƨƬƸƶƬƾƯƩƧǅƹ

ʋʩʢʦʨʝʥʥʳʝ 

ʠʩʧʳʪʘʥʠʷ 

üƳƯƴƯƳƧƲǃƴǂƬ ƸƷƵƱƯ ƶƵƲƺƾƬƴƯǆ ƷƬƮƺƲǃƹƧƹƵƩ ƶƷƯ ƩƴƬƫƷƬƴƯƯ ƴƵƩǂƼ ƹƬƼƴƵƲƵƪƯư;

üƯƸƸƲƬƫƵƩƧƴƯƬ ƵƸƵƨƬƴƴƵƸƹƬư ƷƧƨƵƹǂ ƳƧƹƬƷƯƧƲƵƩ ƫƵƷƵƭƴƵư ƵƫƬƭƫǂ Ʃ ƷƧƮƲƯƾƴǂƼ ƺƸƲƵƩƯǆƼ;

üƩƵƮƳƵƭƴƵƸƹǃ ƯƸƸƲƬƫƵƩƧƴƯǆ ƶƷƯƾƯƴ ƶƷƬƭƫƬƩƷƬƳƬƴƴƵƪƵ ƷƧƮƷƺƿƬƴƯǆ ƫƵƷƵƭƴǂƼ ƵƫƬƭƫ;

üǄƻƻƬƱƹƯƩƴƺǅ ƵƽƬƴƱƺ Ư ƩƧƲƯƫƧƽƯǅ ƴƵƩǂƼ ƳƬƼƧƴƯƱƵ-ǄƳƶƯƷƯƾƬƸƱƯƼ ƮƧƩƯƸƯƳƵƸƹƬư;

üƩƵƮƳƵƭƴƵƸƹǃ ƶƵƲƺƾƬƴƯǆ ƴƧƹƺƷƴǂƼ ƷƬƮƺƲǃƹƧƹƵƩ ƶƷƯ ƯƸƶƵƲǃƮƵƩƧƴƯƯ ƴƵƩǂƼ ƳƬƹƵƫƵƩ ƷƧƸƾǇƹƧ 
ƫƵƷƵƭƴǂƼ ƵƫƬƭƫ
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ƖƗƏƓƌƔƌƔƏƌ ƚƘƑƕƗƌƔƔƢƜ ƓƌƙƕƋƕƉ ƏƘƖƢƙƇƔƏƐ

ƖƷƵƩƬƷƱƧ 
ƳƬƼƧƴƯƱƵ-
ǄƳƶƯƷƯƾƬƸƱƯƼ 
ƮƧƩƯƸƯƳƵƸƹƬư

ƉƴƬƫƷƬƴƯƬ ƴƵƩǂƼ 
ƹƬƼƴƵƲƵƪƯư ƶƷƯ 
ƳƯƴƯƳƧƲǃƴǂƼ 
ƸƷƵƱƧƼ ƶƵƲƺƾƬƴƯǆ 
ƷƬƮƺƲǃƹƧƹƵƩ

ƋƬƹƧƲǃƴƵƬ 
ƯƮƺƾƬƴƯƬ 
ƶƷƵƽƬƸƸƵƩ 
ƷƧƮƷƺƿƬƴƯǆ 

ƗƧƮƷƧƨƵƹƱƧ 
ƴƵƩǂƼ ƳƬƹƵƫƵƩ 
ƷƧƸƾƬƹƧ 
ƫƵƷƵƭƴǂƼ 
ƱƵƴƸƹƷƺƱƽƯư

ƗƧƮƩƯƹƯƬ 
ƞƯƸƲƬƴƴƵƪƵ 
ƳƵƫƬƲƯƷƵƩƧƴƯǆ

ʈʝʘʣʠʟʘʮʠʷ ʜʦ 2.5 ʤʣʥ. ʧʨʠʣʦʞʝʥʠʡ ʥʘʛʨʫʟʢʠ ʚ ʤʝʩʷʮ.

ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʦʙʲʸʤʘ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ 

ʋʯʝʪ ʚʣʠʷʥʠʷ ʩʤʝʞʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʣʦʝʚ ʜʦʨʦʞʥʳʭ ʦʜʝʞʜ ʧʨʠ 
ʠʩʧʳʪʘʥʠʠ 

ʉʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʧʨʦʩʦʚ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʜʦʨʦʞʥʳʭ 
ʦʜʝʞʜ ʠ ʤʘʪʝʨʠʘʣʦʚ
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ƟƯƷƯƴƧƵƨƲƧƸƹƯƯƮƳƬƷƬƴƯưƶƷƵƻƯƲǆƱƵƲƬƯ- 1Ƴ
ƊƲƺƨƯƴƧƯƮƳƬƷǆƬƳƵƪƵƶƷƵƻƯƲǆ-ƫƵ100ƳƳ
ƙƵƾƴƵƸƹǃƯƮƳƬƷƬƴƯǆƶƷƵƻƯƲǆɟ1ƳƳ
ƞƧƸƹƵƹƧƸƱƧƴƯƷƵƩƧƴƯǆ- 100Ɗƽ

ƕƈƠƏƐ ƉƏƋ Ə ƜƇƗƇƑƙƌƗƏƘƙƏƑƏ ƘƑƔ «ƝƏƑƒƕƘ» 

ƜƧƷƧƱƹƬƷƯƸƹƯƱƯ:
Á4 ƶƵƲƴƵƳƧƸƿƹƧƨƴǂƼ ƪƷƺƮƵƩǂƼ ƱƵƲƬƸƧ
ÁƋƵ 60 000 ƶƷƯƲƵƭƬƴƯư ƴƧƪƷƺƮƱƯ Ʃ ƸƺƹƱƯ
ÁƉƬƲƯƾƯƴƧ ƱƵƲƬƸƴƵư ƴƧƪƷƺƮƱƯ ɟƫƵ 6,5 ƹ. 
(13 ƹ ƴƧ ƵƸǃ)
ÁƋƲƯƴƧ ƯƸƶǂƹƧƹƬƲǃƴƵƪƵ ƺƾƧƸƹƱƧ Ƹ 
ƶƵƸƹƵǆƴƴƵư ƲƯƴƬưƴƵư ƴƧƪƷƺƮƱƵư ɟ4 Ƴ
ÁƊƧƨƧƷƯƹƴƧǆ ƿƯƷƯƴƧ ɟ2,55 Ƴ, ƫƲƯƴƧ ɟ9,2 
Ƴ, ƩǂƸƵƹƧ ɟ3,5 Ƴ
ÁƓƧƸƸƧ ƺƸƹƧƴƵƩƱƯ ɟ21 ƹ
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ƖƷƯƲƵƭƬƴƯƬ ƴƧƪƷƺƮƱƯ ƴƵƷƳƧƲǃƴǂƳ ƮƧƱƵƴƵƳ ƷƧƸƶƷƬƫƬƲƬƴƯǆ

ƕƨǀƯư ƩƯƫ ƸƯƸƹƬƳǂ ƲƯƴƬưƴƵƪƵ ƶƬƷƬƳƬǀƬƴƯǆ

ƘƏƘƙƌƓƇ ƒƏƔƌƐƔƕƊƕ ƖƌƗƌƓƌƠƌƔƏƦ ƘƑƔ «ƝƏƑƒƕƘ»



9ƕƘƔƕƉƔƢƌ ƔƇƖƗƇƉƒƌƔƏƦ ƏƘƘƒƌƋƕƉƇƔƏƐƘ  ƖƗƏƓƌƔƌƔƏƌƓ ƘƑƔ «ƝƏƑƒƕƘ»

ƖƷƵƪƴƵƮ 
ƹƷƧƴƸƶƵƷƹƴƵ-
ǄƱƸƶƲƺƧƹƧƽƯƵƴƴƵƪƵ 
ƸƵƸƹƵǆƴƯǆ ƫƵƷƵƪ 

ƉƴƬƫƷƬƴƯƬ 
ƯƴƴƵƩƧƽƯƵƴƴǂƼ 
ƹƬƼƴƵƲƵƪƯư Ư 
ƳƧƹƬƷƯƧƲƵƩ

ƉǂƨƵƷ ƵƶƹƯƳƧƲǃƴƵƪƵ 
ƩƧƷƯƧƴƹƧ ƱƵƴƸƹƷƺƱƽƯƯ 
ƫƵƷƵƭƴƵư ƵƫƬƭƫǂ ƴƧ 
ǄƹƧƶƬ ƶƷƵƬƱƹƯƷƵƩƧƴƯǆ

ƕƨƬƸƶƬƾƬƴƯƬ
ƳƬƭƷƬƳƵƴƹƴǂƼ 
ƸƷƵƱƵƩ

ƘƴƯƭƬƴƯƬ ƷƯƸƱƵƩ 
ƶƷƯ ƴƧƮƴƧƾƬƴƯƯ 
ƶƷƵƬƱƹƴǂƼ 
ƷƬƿƬƴƯư

ƚƹƵƾƴƬƴƯƬ 
ƶƧƷƧƳƬƹƷƵƩ 

ƷƧƸƾƬƹƴǂƼ ƳƵƫƬƲƬư 
ƫƵƷƵƭƴǂƼ ƵƫƬƭƫ, Ƨ 
ƹƧƱƭƬ ǄƳƶƯƷƯƾƬƸƱƯƼ  
ƮƧƩƯƸƯƳƵƸƹƬư

ƏƸƸƲƬƫƵƩƧƴƯƬ 
ƶƷƯƾƯƴ 

ƶƷƬƭƫƬƩƷƬƳƬƴƴƵƪƵ 
ƷƧƮƷƺƿƬƴƯǆ 

ƖƵƯƸƱƯ ƶƺƹƬư 
ƶƵƩǂƿƬƴƯǆ 
ƺƸƹƵưƾƯƩƵƸƹƯ 

Ʊ ƱƵƲƬƬƵƨƷƧƮƵƩƧƴƯǅ
Ư ƺƸƹƧƲƵƸƹƴƵƳƺ 

ƹƷƬǀƯƴƵƵƨƷƧƮƵƩƧƴƯǅ

ƇƴƧƲƯƮ 
Ư ƶƷƵƪƴƵƮƯƷƵƩƧƴƯƬ 
ƹƷƧƴƸƶƵƷƹƴƵ-

ǄƱƸƶƲƺƧƹƧƽƯƵƴƴƵƪƵ 
ƸƵƸƹƵǆƴƯǆ 

ƧƩƹƵƳƵƨƯƲǃƴǂƼ ƫƵƷƵƪ

ƘƵƩƬƷƿƬƴƸƹƩƵƩƧƴƯƬ 
ƳƬƹƵƫƵƩ 

ƶƷƵƬƱƹƯƷƵƩƧƴƯǆ 
Ư ƷƧƸƾƬƹƧ ƫƵƷƵƭƴǂƼ 

ƵƫƬƭƫ



10ƗƌƎƚƒƣƙƇƙƢ ƗƇƈƕƙ Ɩƕ ƓƌƙƕƋƏƞƌƘƑƕƓƚ Ə ƔƕƗƓƇƙƏƉƔƕ-ƖƗƇƉƕƉƕƓƚ 
ƕƈƌƘƖƌƞƌƔƏƥ ƚƘƑƕƗƌƔƔƢƜ ƏƘƖƢƙƇƔƏƐ

Ƙƙƕ ƛƇƚ «ƗƕƘƋƕƗƔƏƏ» «ƚƸƱƵƷƬƴƴǂƬ ƯƸƶǂƹƧƴƯǆ ƫƵƷƵƭƴǂƼ ƵƫƬƭƫ. 
ƕƨƷƧƨƵƹƱƧ Ư ƸƯƸƹƬƳƧƹƯƮƧƽƯǆ ƫƧƴƴǂƼ»

Ƙƙƕ ƛƇƚ «ƗƕƘƋƕƗƔƏƏ» «ƚƸƱƵƷƬƴƴǂƬ ƯƸƶǂƹƧƴƯǆ ƫƵƷƵƭƴǂƼ ƵƫƬƭƫ. 
ƕƷƪƧƴƯƮƧƽƯǆ Ư ƶƷƵƯƮƩƵƫƸƹƩƵ ƷƧƨƵƹ ƶƵ ƸƹƷƵƯƹƬƲǃƸƹƩƺ ƫƵƷƵƭƴǂƼ 
ƵƫƬƭƫ Ʃ ƯƸƶǂƹƧƹƬƲǃƴǂƼ ƸƬƱƽƯǆƼ»

Ƙƙƕ ƛƇƚ «ƗƕƘƋƕƗƔƏƏ» «ƚƸƱƵƷƬƴƴǂƬ ƯƸƶǂƹƧƴƯǆ ƫƵƷƵƭƴǂƼ ƵƫƬƭƫ. 
ƓƵƴƹƧƭ ƫƧƹƾƯƱƵƩ ƳƵƴƯƹƵƷƯƴƪƧ Ʃ ƯƸƶǂƹƧƹƬƲǃƴǂƼ ƸƬƱƽƯǆƼ. ƕƨǀƯƬ 
ƶƵƲƵƭƬƴƯǆ»

ƗƧƮƷƧƨƧƹǂƩƧƬƳǂƬ ƳƬƹƵƫƯƾƬƸƱƯƬ ƫƵƱƺƳƬƴƹǂ



ƋƵƷƵƭƴƵ-ƯƸƶǂƹƧƹƬƲǃƴǂưƱƵƳƶƲƬƱƸ(ƶƵƲƯƪƵƴ)ɟ ƱƵƳƶƲƬƱƸƸƶƬƽƯƧƲǃƴǂƼƸƵƵƷƺƭƬƴƯưƯ ƯƴƻƷƧƸƹƷƺƱƹƺƷǂƸ ƩƵƮƳƵƭƴƵƸƹǃǅ
ƱƷƺƪƲƵƪƵƫƯƾƴƵƪƵƶƵƫƫƬƷƭƧƴƯǆƮƧƫƧƴƴǂƼƺƸƲƵƩƯư,ƩƱƲǅƾƧǅǀƯưƯƸƶǂƹƧƹƬƲǃƴǂƬƸƬƱƽƯƯ,ƴƬƵƨƼƵƫƯƳǂƬƫƲǆƶƷƵƩƬƫƬƴƯǆƯƸƶǂƹƧƴƯư
ƫƵƷƵƭƴǂƼƵƫƬƭƫƺƸƱƵƷƬƴƴǂƳƳƬƹƵƫƵƳƘƑƔ«ƝƏƑƒƕƘ».ƖƵƲƯƪƵƴ«ƝƯƱƲƵƸ»ƷƧƮƷƧƨƵƹƧƴƫƲǆƬƫƯƴƵƪƵƳƬƹƵƫƵƲƵƪƯƾƬƸƱƵƪƵƵƨƬƸƶƬƾƬƴƯǆ
ƶƷƵƩƵƫƯƳǂƼƯƸƶǂƹƧƴƯưƯƯƸƸƲƬƫƵƩƧƴƯư,ƺƾƯƹǂƩƧǅǀƬƪƵƱƵƳƶƲƬƱƸƴǂưƶƵƫƼƵƫƫƲǆƶƵƲƺƾƬƴƯǆƱƧƾƬƸƹƩƬƴƴƵƪƵƷƬƮƺƲǃƹƧƹƧ

ƉƧƷƯƧƴƹǂ ƯƸƶƵƲƴƬƴƯǆ ƯƸƶǂƹƧƹƬƲǃƴǂƼ ƸƬƱƽƯư

1 21 2

11

ƋƕƗƕƍƔƕ-ƏƘƖƢƙƇƙƌƒƣƔƢƐ ƑƕƓƖƒƌƑƘ (ƖƕƒƏƊƕƔ) ƛƇƚ «ƗƕƘƋƕƗƔƏƏ» 
Ɖ Ɗ. ƊƕƒƏƝƢƔƕ



ƇƩƹƵƳƧƹƯƮƧƽƯǆ ƶƷƵƽƬƸƸƧ ƸƨƵƷƧ 
ƫƧƴƴǂƼ

ƑƵƴƹƷƵƲǃ ƮƧƫƧƴƴǂƼ 
ƺƸƲƵƩƯư ƯƸƶǂƹƧƴƯư

ƑƷƺƪƲƵƪƵƫƯƾƴƵƬ 
ƶƷƵƩƬƫƬƴƯƬ ƺƸƱƵƷƬƴƴǂƼ 

ƯƸƶǂƹƧƴƯư

ƜƷƧƴƬƴƯƬ Ư ƧƴƧƲƯƮ 
ƷƬƮƺƲǃƹƧƹƵƩ ƯƸƶǂƹƧƴƯư

ƕƘƔƇƠƌƔƔƕƘƙƣ ƋƕƗƕƍƔƕ-ƏƘƖƢƙƇƙƌƒƣƔƕƊƕƑƕƓƖƒƌƑƘƇ(ƖƕƒƏƊƕƔ «ƝƏƑƒƕƘ») 

ƉƵƮƳƵƭƴƵƸƹǃ ƹƬƼƴƯƾƬƸƱƵƪƵ 
ƵƨƸƲƺƭƯƩƧƴƯǆ 

ƘƑƔ «ƝƏƑƒƕƘ»

ƒƧƨƵƷƧƹƵƷƴƧǆ ƨƧƮƧ, 
ƧƫƳƯƴƯƸƹƷƧƹƯƩƴǂư Ư 
ƶƷƵƯƮƩƵƫƸƹƩƬƴƴǂư ƨƲƵƱ

12



ƖƗƏƓƌƔƌƔƔƢƌ ƋƇƙƞƏƑƏ ƓƕƔƏƙƕƗƏƔƊƇ
13

1.ƋƧƹƾƯƱ ƩƲƧƭƴƵƸƹƯ ƪƷƺƴƹƧ (4 ƿƹ.)
2.ƋƧƹƾƯƱ ƪƵƷƯƮƵƴƹƧƲǃƴǂƼ ƴƧƶƷǆƭƬƴƯư (8 ƿƹ.) 
3.ƋƧƹƾƯƱ ƹƬƳƶƬƷƧƹƺƷǂ (12 ƿƹ.)
4.ƋƧƹƾƯƱ ƩƬƷƹƯƱƧƲǃƴƵƪƵ ƫƧƩƲƬƴƯǆ (4 ƿƹ.)
5.ƊƬƵƻƵƴǂ (4 ƿƹ.)
6.ƋƧƹƾƯƱ ƵƸƹƧƹƵƾƴǂƼ ƫƬƻƵƷƳƧƽƯư (4 ƿƹ.)

2 31

5 64



ƖƲƧƴƯƷƵƩƧƴƯƬ ƹƬƷƷƯƹƵƷƯƯ Ư ƶƵƫƪƵƹƵƩƯƹƬƲǃƴǂƬ ƷƧƨƵƹǂ 
ƴƧ ƯƸƶǂƹƧƹƬƲǃƴƵƳ ƺƾƧƸƹƱƬ 14



ƓƵƴƹƧƭ ƫƧƹƾƯƱƵƩ ƩƲƧƭƴƵƸƹƯ, ƹƬƳƶƬƷƧƹƺƷǂ Ư ƩƬƷƹƯƱƧƲǃƴƵƪƵ 
ƫƧƩƲƬƴƯǆ 15



ƓƵƴƹƧƭ ƫƧƹƾƯƱƵƩ ƪƵƷƯƮƵƴƹƧƲǃƴǂƼ ƫƬƻƵƷƳƧƽƯư
16


