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ɸʢʪʫʘʣʴʥʦʩʪʴ

2



ʉʮʝʥʘʨʠʠʨʘʟʚʠʪʠʷʨʳʥʢʘʣʝʛʢʦʚʦʛʦ

ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘʈʦʩʩʠʡʩʢʦʡ

ʌʝʜʝʨʘʮʠʠʜʦ2030 ʛʦʜʘʩʦʛʣʘʩʥʦ

ʂʦʥʮʝʧʮʠʠ*:

Çʋʩʢʦʨʝʥʥʦʛʦʨʘʟʚʠʪʠʷï ʩʨʝʜʥʠʡ

ʛʦʜʦʚʦʡʪʝʤʧʨʦʩʪʘ179,22 %.

Çʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡï ʩʨʝʜʥʠʡ

ʛʦʜʦʚʦʡʪʝʤʧʨʦʩʪʘ164,85 %

Çʀʥʝʨʮʠʦʥʥʦʛʦʨʘʟʚʠʪʠʷïʩʨʝʜʥʠʡ

ʛʦʜʦʚʦʡʪʝʤʧʨʦʩʪʘ149,87 %.

ʉʨʝʜʥʠʡʤʠʨʦʚʦʡʛʦʜʦʚʦʡʪʝʤʧ

ʨʦʩʪʘ145,51 % (2010-2022 ʛʛ.)

3

ʇʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʕʊ

* ʂʦʥʮʝʧʮʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ

ʕʊ ï ʣʝʛʢʦʚʦʡ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ (ʵʣʝʢʪʨʦʤʦʙʠʣʠ)
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ʆʙʲʝʢʪʳ ʵʣʝʢʪʨʦʟʘʨʷʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ

ʄʝʜʣʝʥʥʳʝ ʕɿʉ ɹʳʩʪʨʳʝ ʕɿʉ

ʕɿʉ ï ʵʣʝʢʪʨʦʟʘʨʷʜʥʘʷ ʩʪʘʥʮʠʷ

ʈʦʜ ʪʦʢʘ ʧʝʨʝʤʝʥʥʳʡ ʧʦʩʪʦʷʥʥʳʡ

ʄʦʱʥʦʩʪʴ ʕɿʉ ʦʪ 2.3 ʜʦ 22 ʢɺʪ ʙʦʣʝʝ 44ʢɺʪ

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʟʘʨʷʜʘ ʕʊ

ʦʪ 3.6ʜʦ 22 ʢɺʪ 40 ʢɺʪ ʠ ʚʳʰʝ

ɺʨʝʤʷ ʟʘʨʷʜʘ*Nissan Leaf ï12 ʯ. 45 ʤʠʥ.

Tesla Model 3 ï6 ʯ. 16 ʤʠʥ.

Porsche Taycan ï7 ʯ. 15 ʤʠʥ.

Volkswagen ID.4 ï5 ʯ. 45 ʤʠʥ.

Nissan Leaf ï43 ʤʠʥ.

Tesla Model 3 ï33 ʤʠʥ.

Porsche Taycan ï22 ʤʠʥ.

Volkswagen ID.4 ï33 ʤʠʥ.

* 0-100% - ʤʝʜʣʝʥʥʳʭ ʕɿʉ; 20-80% - ʙʳʩʪʨʳʝ ʕɿʉ



Á1,34 ʤʣʨʜ. ʢɺʪĀʯïʦʮʝʥʢʘ

ʛʦʜʦʚʦʛʦʧʦʪʨʝʙʣʝʥʠʷ

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠʥʘʟʘʨʷʜ

ʕʊ ʚ 2030 ʛʦʜʫ

(0,12%ʧʦʪʨʝʙʣʝʥʠʷɽʕʉʚ

2023 ʛ.)

Á2000 (402) ʄɺʪ ï

ʩʫʤʤʘʨʥʘʷʫʩʪʘʥʦʚʣʝʥʥʘʷ

ʤʦʱʥʦʩʪʴ (ʧʠʢʦʚʦʝ

ʧʦʪʨʝʙʣʝʥʠʝ)ʕɿʉʈʌʚ

2030 ʛʦʜʫ

(0,25% ʧʠʢʦʚʦʡʤʦʱʥʦʩʪʠ

ɽʕʉʚ2023 ʛ.)
5

ʇʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʕʊ

ʇʨʠʥʷʪʳʝ ʜʦʧʫʱʝʥʠʷ: ʢʦʣʠʯʝʩʪʚʦ ʕʊ ï 540 ʪʳʩ.; ʥʦʨʤʘʪʠʚ ï 

10 ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʥʘ 1 ʧʦʨʪ ʕɿʉ; ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʦʙʝʛ ï 

18 ʪʳʩ. ʢʤ; ʩʨʝʜʥʷʷ ʝʤʢʦʩʪʴ ʙʘʪʘʨʝʠ ï 44,6 ʢɺʪĀʯ; ʩʨʝʜʥʠʡ 

ʨʘʩʭʦʜ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ ï 138 ɺʪĀʯ/ʢʤ; ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 

ʧʦʨʪʦʚ ʕɿʉ: ʤʝʜʣʝʥʥʳʡ ï 22 ʢɺʪ, ʙʳʩʪʨʳʡ ï 50 ʢɺʪ.
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ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʟʘʨʷʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʂʫʟʙʘʩʩʘ

ʆʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʦʮʝʥʢʘ ʧʦ ʜʘʥʥʳʤ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ



ʉʚʦʙʦʜʥʘʷʜʣ ʪ̫ʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʠʩʦʝʜʠʥʝʥʠʷʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ

ʤʦʱʥʦʩʪʴʧʦʊʇ6(10) ʢɺ:

Á7%ʊʇʤʝʥʝʝ22 ʢɺʪ;

Á28%ʊʇʤʝʥʝʝ50 ʢɺʪ;

Á80%ʊʇʤʝʥʝʝ150 ʢɺʪ.

7

ɸʥʘʣʠʟ ʨʝʟʝʨʚʦʚ ʤʦʱʥʦʩʪʠ

ɻʠʩʪʦʛʨʘʤʤʘ ʩʚʦʙʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ 

ʪʝʭ. ʧʨʠʩ. ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʩʝʪʠ

ʇʨʠʤʝʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʪʝʭ. ʧʨʠʩ. 

ʕɿʉ 150 ʢɺʪ*:

Á680 ʪʳʩ. - ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʚʦʙʦʜʥʦʡ ʤʦʱʥʦʩʪʠ;

Á2751 ʪʳʩ. - ʧʨʠ ʥʦʚʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ.

* ʨʘʩʯʝʪ ʥʘ ʧʨʠʤʝʨʝ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ



Áʂ 2030 ʛʦʜʫʧʘʨʢʕʊʈʦʩʩʠʠʧʨʦʛʥʦʟʠʨʫʝʪʩʷʨʦʩʪʧʘʨʢʘ

ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘʚ13,7 ʨʘʟʧʦʩʨʘʚʥʝʥʠʶʩ2023 ʛʦʜʦʤ(ʜʦ

540 ʪʳʩ. ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ).

Áʕʣʝʢʪʨʦʟʘʨʷʜʥʘʷʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʦʞʝʪʥʘʩʯʠʪʳʚʘʪʴʧʦʨʷʜʢʘ

54 ʪʳʩ. ʧʦʨʪʦʚʟʘʨʷʜʥʳʭʩʪʘʥʮʠʡʚ2030 ʛʦʜʫ.

Áʅʝʜʦʩʪʘʪʦʯʥʳʡʨʝʟʝʨʚʩʚʦʙʦʜʥʦʡʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ

ʤʦʱʥʦʩʪʠʊʇ 6(10) ʢɺʤʦʞʝʪʩʫʱʝʩʪʚʝʥʥʦʫʚʝʣʠʯʠʪʴ

ʩʪʦʠʤʦʩʪʴʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦʧʨʠʩʦʝʜʠʥʝʥʠʷ,ʧʨʠɻ ʪʦʤʩʪʘʚ

ʧʨʠʯʠʥʦʡʟʘʤʝʜʣʝʥʠʷʨʘʟʚʠʪʠʷʟʘʨʷʜʥʦʡʠʥʬʨʘʩʪʨʫʢʪʫʨʳ

8

ɺʳʚʦʜʳ
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʨʷʜʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ
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ʆʙʟʦʨ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʟʘʨʷʜʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ

1) ʅʦʨʤʘʪʠʚʥʳʝ ʤʦʜʝʣʠ

Á1 ʕɿʉ ʥʘ 10 ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ;

Á1 ʕɿʉ ʥʘ 100 ʢʤ ʪʨʘʩʩʳ.

Á1 ʕɿʉ ʥʘ 0,15 ʧʘʨʢʦʚʦʯʥʳʭ 

ʤʝʩʪ.

Á1 ʕɿʉ ʥʘ 4 ʢʤ2.

Áʩʦʦʪʥʦʰʝʥʠʝ ʙʳʩʪʨʳʝ / 

ʤʝʜʣʝʥʥʳʝ ʕɿʉ ï 40 / 60 %.

2) ʄʦʜʝʣʴ ʵʥʝʨʛʦʙʘʣʘʥʩʘ

ʢʦʣ-ʚʦ ʕɿʉ = (ʩʫʤʤʘʨʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʟʘʨʷʜʝ ʧʘʨʢʘ ʕʊ, ʢɺʪĿʯ) / [ (ʤʦʱʥʦʩʪʴ 

ʕɿʉ, ʢɺʪ)x 24 x (ʢʦʵʬ. ʟʘʛʨʫʟʢʠ)]

3) ɸʥʘʣʠʟ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ

ʉʪʨʘʥʘ

ʂʦʣ-ʚʦ ʕʊ 

ʥʘ 1 ʕɿʉ, 

ʰʪ.

ɼʦʣʷ 

ʙʳʩʪʨʳʭ 

ʕɿʉ, %

ʂʠʪʘʡ 6 43

ʉʐɸ 16 22

ɻʝʨʤʘʥʠʷ 13 17

ʌʨʘʥʮʠʷ 7 11

ʅʦʨʚʝʛʠʷ 24 38
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ʂʦʤʧʣʝʢʩʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʟʘʨʷʜʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ
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ɻʀʉʧʨʦʩʪʨʘʥʩʪʚʦʚʢʣʶʯʘʝʪʚ

ʩʝʙʜ̫ʦʨʦʞʥʫʶʩʝʪʛɹʦʨʦʜʘʠ

ʨʘʡʦʥʳʪʨʝʭʪʠʧʦʚ:

Áɼʝʣʦʚʦʡʨʘʡʦʥï ʜʣʠʪʝʣʴʥʘʷ

ʩʪʦʷʥʢʘʚ ʜʥʝʚʥʦʝʚʨʝʤʷ

(ʦʬʠʩʳ,ʙʠʟʥʝʩ-ʮʝʥʪʨʳ,ʫʯʝʙʥʳʝ

ʟʘʚʝʜʝʥʠʷʠʧʨ.);

Áʂʦʤʤʝʨʯʝʩʢʠʡʨʘʡʦʥ ï

ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷʩʪʦʷʥʢʘʚ

ʜʥʝʚʥʳʝʠ ʚʝʯʝʨʥʠʝʯʘʩʳ

(ʪʦʨʛʦʚʳʝʮʝʥʪʨʳ,ʬʠʪʥʝʩʩ-

ʢʣʫʙʳ,ʢʘʬʝ/ʨʝʩʪʦʨʘʥʳʠʧʨ.);

Áɾʠʣʦʡʨʘʡʦʥï ʜʣʠʪʝʣʴʥʘʷ

ʩʪʦʷʥʢʘʚ ʚʝʯʝʨʥʠʝʠ ʥʦʯʥʳʝ

ʯʘʩ(rʞʠʣʳʝʜʦʤʘ).

ʌʦʨʤʠʨʦʚʘʥʠʝ ɻʀʉ ʧʨʦʩʪʨʘʥʩʪʚʘ
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʚʣʘʜʝʣʴʮʝʚ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ

ʀʥʪʝʥʩʠʚʥʦʩʪʠʧʝʨʝʭʦʜʦʚ

ʘʛʝʥʪʦʚ-ʵʣʝʢʪʨʦʤʦʙʠʣʝʡʤʝʞʜʫ

ʩʦʩʪʦʷʥʠʷʤʠʟʘʚʠʩʷʪʦʪʚʨʝʤʝʥʠ

ʩʫʪʦʢ.

1 Li, B., Chen, M., Kammen, D.M., Kang, W., Qian, X., Zhang, L., 2022. 

Energy Reports, 2021 The 8th International Conference on Power and 

Energy Systems Engineering 8, 26ï35.

ʇʦʣʫʯʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ1.
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʨʷʜʥʦʛʦ ʧʦʚʝʜʝʥʠʷ

ɺʟʘʚʠʩʠʤʦʩʪʠʦʪʜʦʩʪʫʧʘʢʕɿʉʘʛʝʥʪʳ

ʤʦʛʫʪʠʤʝʪʨɹʘʟʥʳʝʚʘʨʠʘʥʪʳʟʘʨʷʜʥʦʛʦ

ʧʦʚʝʜʝʥʠʷ:

Áʪʠʧ1 ïʥʝʠʤʝʝʪʜʦʩʪʫʧʘʢʕɿʉʜʦʤʘʠʥʘ

ʨʘʙʦʪʝ;

Áʪʠʧ2 ï ʠʤʝʝʪʜʦʤʘʰʥʶʟʁʘʨʷʜʥʫʶ

ʩʪʘʥʮʠʶ;

Áʪʠʧ3 ïʠʤʝʝʪʜʦʩʪʫʧʢʕɿʉʥʘʨʘʙʦʯʝʤ

ʤʝʩʪʝ;

Áʪʠʧ4 ïʠʤʝʝʪʜʦʩʪʫʧʢʕɿʉʜʦʤʘʠʥʘ

ʨʘʙʦʪʝ.
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʨʷʜʥʦʛʦ ʧʦʚʝʜʝʥʠʷ

ɼʣʧ̫ʨʠʥʷʪʠʷʨʝʰʝʥʠʡʦʟʘʨʷʜʝ

ʥʘʦʙʱʝʩʪʚʝʥʥʳʭʕɿʉʠʩʧʦʣʴʟʫʝʪʩʷ

ʊʝʦʨʠʷʧʝʨʩʧʝʢʪʠʚ.

ʉʫʙʲʝʢʪʠʚʥʘʷʮʝʥʥʦʩʪʴʟʘʨʷʜʘ

ʦʧʨʝʜʝʣʷʝʪʩʷ:

Áʪʘʨʠʬʦʤʥʘʟʘʨʷʜ;

Áʥʘʣʠʯʠʝʤʕɿʉʚʙʣʠʟʠʧʫʥʢʪʘ

ʥʘʟʥʘʯʝʥʠʷʘʛʝʥʪʘ;

Áʨʘʩʩʪʦʷʥʠʝʤʜʦʕɿʉ;

Áʜʣʠʪʝʣʴʥʦʩʪʴʶʟʘʨʷʜʘ(ʤʦʱʥʦʩʪʴ

ʕɿʉʠʝʤʢʦʩʪʴʙʘʪʘʨʝʠʕʊ);

Áʨʘʟʤʝʨʦʤʦʯʝʨʝʜʠ.
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʨʷʜʥʦʛʦ ʧʦʚʝʜʝʥʠʷ

ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ ʩʫʙʲʝʢʪʠʚʥʦʡ ʮʝʥʥʦʩʪʠ ʟʘʨʷʜʘ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʕɿʉ ʜʣʷ ʨʘʙʦʯʠʭ 

ʧʦʝʟʜʦʢ (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ïʛʨʘʥʠʮʘ ʪʝʧʣʦʚʦʡ ʢʘʨʪʳ ʜʣʷ ʣʠʯʥʳʭ ʧʦʝʟʜʦʢ):

ʘ) ʕɿʉ ʥʝ çʧʦ ʧʫʪʠè (ʚʣʘʜʝʣʝʮ ʕʊ ʞʜʝʪ ʦʢʦʥʯʘʥʠʷ ʟʘʨʷʜʘ); 

ʙ) ʕɿʉ çʧʦ ʧʫʪʠè (ʚʣʘʜʝʣʝʮ ʕʊ ʩʦʚʤʝʱʘʝʪ ʟʘʨʷʜ ʩ ʜʨʫʛʠʤʠ ʜʝʣʘʤʠ)
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʨʷʜʥʦʛʦ ʧʦʚʝʜʝʥʠʷ

ʊʠʧʳ ʘʛʝʥʪʦʚ ʧʦ ʟʘʨʷʜʥʦʤʫ ʧʦʚʝʜʝʥʠʶ

ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ (10 ʕʊ ʥʘ 1 ʦʙʱʝʩʪʚʝʥʥʫʶ ʕɿʉ) 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʨʷʜʥʦʛʦ ʧʦʚʝʜʝʥʠʷ
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ʇʨʠʤʝʨ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʛ. ʂʝʤʝʨʦʚʦ

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʚʝʨʩʠʷ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʵʣʝʢʪʨʦʟʘʨʷʜʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ 

ʂʝʤʝʨʦʚʦ:

https://cloud.anylogic.com/model/8ccf2060-0016-4718-ac57-ef1d344f2024?mode=SETTINGS 

https://cloud.anylogic.com/model/8ccf2060-0016-4718-ac57-ef1d344f2024?mode=SETTINGS


20

ʇʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʢʚʦʪ ʜʣʷ ʛ. ʂʝʤʝʨʦʚʦ

ɺʨʝʤʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʘʨʷʜʝ 

(Tʫʜ.ʟʘʨ.) ï ʵʪʦ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʘʨʷʜʝ ʠ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʕʊ ʢ ʕɿʉ.

Áʏʝʤ ʙʦʣʴʰʝ ʯʠʩʣʦ ʕɿʉ, ʪʝʤ ʤʝʥʴʰʝ Tʫʜ.ʟʘʨ.

Áʄʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ Tʫʜ.ʟʘʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʨʝʜʥʝʤʫ ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʱʝʥʠʷ ʘʛʝʥʪʘ ʜʦ 

ʙʣʠʞʘʡʰʝʡ ʕɿʉ. 

Áʇʝʨʝʭʦʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ 

Tʫʜ.ʟʘʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʝ ʥʘʩʳʱʝʥʠʷ ʧʘʨʢʘ ʕɿʉ 

ʚ ʛʦʨʦʜʝ.

 



Áʈʘʟʨʘʙʦʪʘʥʘʠʤʠʪʘʮʠʦʥʥʘʷʤʦʜʝʣʴʵʣʝʢʪʨʦʟʘʨʷʜʥʦʡʠʥʬʨʘʩʪʨʫʢʪʫʨʳ,

ʧʦʟʚʦʣʷʶʱʘʷʤʦʜʝʣʠʨʦʚʘʪʴʩʫʪʦʯʥʳʝʧʨʦʬʠʣʠʟʘʛʨʫʟʢʠʟʘʨʷʜʥʳʭ

ʩʪʘʥʮʠʡʛʦʨʦʜʘʩʫʯʝʪʦʤʧʘʨʘʤʝʪʨʦʚʠʧʦʚʝʜʝʥʠʷʕʊ,ʧʘʨʘʤʝʪʨʦʚʕɿʉ,

ʪʘʨʠʬʦʚʥʘʟʘʨʷʜʠʧʣʘʥʘʛʦʨʦʜʘ.

Áʇʨʝʜʩʪʘʚʣʝʥʧʨʠʤʝʨʠʩʧʦʣʴʟʦʚʘʥʠʷʠʤʠʪʘʮʠʦʥʥʦʡʤʦʜʝʣʠʜʣʷ

ʫʪʦʯʥʝʥʠʷʥʦʨʤʘʪʠʚʘçʂʦʣ-ʚʦʕʊʥʘ1 ʕɿʉèʩʮʝʣʴʧʁʣʘʥʠʨʦʚʘʥʠʷ

ʨʘʟʚʠʪʠʷʵʣʝʢʪʨʦʟʘʨʷʜʥʦʡʠʥʬʨʘʩʪʨʫʢʪʫʨʳʥʘ ʧʨʠʤʝʨʝʛʦʨʦʜʘ

ʂʝʤʝʨʦʚʦ.

21

ɺʳʚʦʜʳ



22

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 
ʵʣʝʢʪʨʦʟʘʨʷʜʥʦʡʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 
ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʟʘʨʷʜʦʤ

ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʟʘʨʷʜ ʵʣʝʢʪʨʦʤʦʙʠʣʷ

ʧʨʷʤʦʝ ʫʧʨʘʚʣʝʥʠʝʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ

ʦʜʥʦʩʪʦʨʦʥʥʝʝʜʚʫʩʪʦʨʦʥʥʝʝ

Á ʆʛʨʘʥʠʯʝʥʠʝ 

ʤʦʱʥʦʩʪʠ ʟʘʨʷʜʘ

(V1G).

Á ʂʦʤʧʝʥʩʘʮʠʷ 

ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ.

Á ʉʠʤʤʝʪʨʠʨʦʚʘʥʠʝ 

ʥʘʛʨʫʟʢʠ.

Á ɺʳʜʘʯʘ ʤʦʱʥʦʩʪʠ ʚ 

ʩʝʪʴ (V2G).

Á ɺʳʜʘʯʘ ʤʦʱʥʦʩʪʠ 

ʜʣʷ ʧʦʢʨʳʪʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ ʜʦʤʘ 

(V2H) ʠʣʠ ʦʬʠʩʘ 

(V2B).

Á çʇʣʦʩʢʠʡè ʪʘʨʠʬ.

Á ʈʘʚʥʦʤʘʨʞʠʥʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʨʠʬʘ ʥʘ 

ʟʘʨʷʜ ʧʦ 2-3 ʎʂ ʪʘʨʠʬʘ ʥʘ ʨʦʟʥʠʯʥʦʤ ʨʳʥʢʝ.

Á ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʪʘʨʠʬ ʥʘ 

ʟʘʨʷʜ ʧʦ ʟʘʛʨʫʟʢʝ ʕɿʉ ʠ ʮʝʥʪʨʘ ʧʠʪʘʥʠʷ. 

Á ɼʠʥʘʤʠʯʝʩʢʦʝ ʪʘʨʠʬʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʛʨʫʟʢʠ ʕɿʉ ʠ ʮʝʥʪʨʘ 

ʧʠʪʘʥʠʷ.



24

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʟʘʨʷʜʦʤ

ʧʦ ʪʠʧʫ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʣʦʢʘʣʴʥʘʷ

ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ

ʉʝʪʝʚʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ

ʃʦʢʘʣʴʥʳʡ 

ʢʦʥʪʨʦʣʣʝʨ

ʃʦʢʘʣʴʥʳʡ 

ʢʦʥʪʨʦʣʣʝʨ

ʃʦʢʘʣʴʥʳʡ 

ʢʦʥʪʨʦʣʣʝʨ
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ʂʝʡʩ 1: ɼʦʤʘʰʥʠʝ ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʩʝʪʠ

ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ 0,4-10 ʢɺ ʧʨʠʛʦʨʦʜʘ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʤʘʰʥʠʭ ʕɿʉ
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ʂʝʡʩ 1: ɼʦʤʘʰʥʠʝ ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʩʝʪʠ

ʈʘʩʯʝʪ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʢʚʘʟʠ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʝʞʠʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ

N ïʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ (N=20); t ïʰʘʛ ʚʨʝʤʝʥʠ; EVs ïʩʧʠʩʦʢ ʚʩʝʭ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ 

ʤʦʜʝʣʠ; SOC ï ʫʨʦʚʝʥʴ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ ʕʊ; step ïʰʘʛ ʠʟʤʝʥʝʥʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʕɿʉ; 

tol ïʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʕɿʉ; f(ŭU) ï ɺʦʣʴʪ-ɺʘʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ.



Áʇʝʨʝʛʨʫʟʢʘʩʝʪʠʚ ʯʘʩʳ

ʤʘʢʩʠʤʫʤʘʥʘʛʨʫʟʢʠ.

Áʅʝʜʦʧʫʩʪʠʤʳʝʦʪʢʣʦʥʝʥʠʷ

ʥʘʧʨʷʞʝʥʠʷ.

Áɿʘʨʷʜʥʳʝʩʪʘʥʮʠʠʚʨʘʟʥʳʭʪʦʯʢʘʭ

ʵʣʝʢʪʨʠʯʝʩʢʦʡʩʝʪʠʠʥʘʭʦʜʷʪʩʷʚ

ʯʘʩʪʥʦʡʩʦʙʩʪʚʝʥʥʦʩʪʠ.
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ʂʝʡʩ 1: ɼʦʤʘʰʥʠʝ ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʩʝʪʠ
ʇʨʦʙʣʝʤʳ ʈʝʰʝʥʠʝ

Áʉʤʝʱʝʥʠʝ ʟʘʨʷʜʘ ʥʘ ʥʦʯʥʳʝ ʯʘʩʳ 

(çʆʪʣʦʞʝʥʥʳʡ ʟʘʨʷʜè).

Áʃʦʢʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʨʷʜʦʤ 

ʕɿʉ (çɺʦʣʴʪ-ɺʘʨ ʨʝʛʫʣʠʨʦʚʘʥʠʝè). 

ʉʦʛʣʘʩʥʦ IEEE 1547-2018

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʠʥʚʝʨʪʦʨʳ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʨʝʩʫʨʩʦʚ 

ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ 

ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ.

U, ɺ

L, ʤ

Uʥʦʤ

Qʕɿʉ Q, ʚʘʨ

ŭU, %ŭUʕɿʉ

ŭUʕɿʉ

Qʕɿʉ

Uʜʦʧ.min

Uʜʦʧ.max

ɺʦʣʴʪ-ɺʘʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʠʥʚʝʨʪʦʨʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷ



ɺʘʨʠʘʥʪʳ ɺʦʣʴʪ-ɺʘʨ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ
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ʂʝʡʩ 1: ɼʦʤʘʰʥʠʝ ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʩʝʪʠ



Áʆʪʣʦʞʝʥʥʳʡʟʘʨʷʜʥʝʜʦʩʪʘʪʦʯʥʦ

ʵʬʬʝʢʪʠʚʥʦʨʝʰʘʝʪʧʨʦʙʣʝʤʫ

ʦʪʢʣʦʥʝʥʠʡʥʘʧʨʷʞʝʥʠʷ.

Áɺʦʣʴʪ-ɺʘʨ ʨʝʛʫʣʠʨʦʚʘʥʠʝ

ʥʘʧʨʷʞʝʥʠʷ(ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɺ)

ʩʫʱʝʩʪʚʝʥʥʦʩʥʠʞʘʝʪʜʣʠʪʝʣʴʥʦʩʪʴ

ʦʪʢʣʦʥʝʥʠʡʥʘʧʨʷʞʝʥʠʷʥʠʞʝ-5% ʫ

ʥʘʠʙʦʣʝʝʫʜʘʣʝʥʥʦʛʦʧʦʪʨʝʙʠʪʝʣʷ.

Áʉʨʝʜʥʠʡʥʝʜʦʟʘʨʷʜʙʘʪʘʨʝʡ

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡʧʨʠʠʩʧʦʣʴʟʦʚʘʥʠʠ

ɺʦʣʴʪ-ɺʘʨʨʝʛʫʣʠʨʦʚʘʥʠʷï 1,29%,

ʧʨʠʦʪʣʦʞʝʥʥʦʤʟʘʨʷʜʝï8%.
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ʂʝʡʩ 1: ɼʦʤʘʰʥʠʝ ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʩʝʪʠ



30

ʂʝʡʩ 2: ɿʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʦʜʟʝʤʥʦʤ ʧʘʨʢʠʥʛʝ

Áʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʝʪʴ*:

- ʪʨʘʥʩʬʦʨʤʘʪʦʨï1000 ʢɺɸ;

- ʢʘʙʝʣʴ10 ʢɺï 8 ʢʤ;

- ʢʘʙʝʣʴ0.4 ʢɺï810 ʤ.

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ

Áʈʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ 

ʦʩʥʘʱʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ 

ʧʘʨʢʠʥʛʘ ʕɿʉ:

- 3.7 ʢɺʪ (1 ʬ.);

- 7.4 ʢɺʪ (1 ʬ.);

- 11 ʢɺʪ (3 ʬ.);

- 22 ʢɺʪ (3 ʬ.).

*ʨʝʞʠʤ N-1
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ʂʝʡʩ 2: ɿʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʦʜʟʝʤʥʦʤ ʧʘʨʢʠʥʛʝ
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ʂʝʡʩ 2: ɿʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʦʜʟʝʤʥʦʤ ʧʘʨʢʠʥʛʝ

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʢʦʤ ʕɿʉ

1. ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʟʘʨʷʜʘ ʕʊ 

ʧʨʠ ʟʘʛʨʫʟʢʝ ʊʇ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʡ.

2. ʇʦʬʘʟʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʴʶ 

ʟʘʨʷʜʘ ʕʊ ʜʣʷ ʩʠʤʤʝʪʨʠʨʦʚʘʥʠʷ 

ʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʚʦʜʘ ʊʇ.

3. ɺʳʜʘʯʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ 

ʩʝʪʴ ʦʪ ʧʦʜʢʣʶʯʝʥʥʳʭ ʕʊ, 

ʟʘʚʝʨʰʠʚʰʠʭ ʟʘʨʷʜ.

4. ɺʳʜʘʯʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ 

ʩʝʪʴ ʦʪ ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʕʊ.
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ʂʝʡʩ 2: ɿʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʦʜʟʝʤʥʦʤ ʧʘʨʢʠʥʛʝ
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ʂʝʡʩ 2: ɿʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʚ ʧʦʜʟʝʤʥʦʤ ʧʘʨʢʠʥʛʝ
ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʨʷʜʦʤ

Áʆʛʨʘʥʠʯʝʥʠʝ 

ʥʝʜʦʧʫʩʪʠʤʦʡ ʧʝʨʝʛʨʫʟʢʠ 

(1) ʚʳʟʳʚʘʝʪ ʥʝʜʦʟʘʨʷʜ (ʛ) 

ʜʦ 4.4%. 

Áʂʈʄ (4) ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʧʦʪʝʨʠ (ʙ) ʜʦ 10%, ʥʦ 

ʚʳʟʳʚʘʝʪ ʥʝʜʦʟʘʨʷʜ (ʛ) ʜʦ 

15%.

Áʏʝʤ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʴ 

ʕɿʉ, ʪʝʤ ʥʠʞʝ ʥʝʜʦʟʘʨʷʜ 

(ʛ) ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʟʘʨʷʜʦʤ.



ɸʥʘʣʠʟʚʣʠʷʥʠʷʪʘʨʠʬʘʥʘʟʘʨʷʜʛʦʨʦʜʩʢʦʡʩʝʪʠʙʳʩʪʨʳʭʟʘʨʷʜʥʳʭ

ʩʪʘʥʮʠʡʥʘʧʨʦʬʠʣʴʥʘʛʨʫʟʢʠʠʜʦʭʦʜʕɿʉ
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ʂʝʡʩ 3: ʆʧʪʠʤʠʟʘʮʠʷ ʪʘʨʠʬʘ ʥʘ ʟʘʨʷʜ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ

ʈʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʪʘʨʠʬʦʚ ʥʘ ʟʘʨʷʜ:

1. ʇʣʦʩʢʠʡ

ʟʘʨʷʜ,
20ʨʫʙ/ʢɺʪ×ʯ

h
T =

2. ʈʘʚʥʦʤʘʨʞʠʥʘʣʴʥʳʡ

ʟʘʨʷʜ, ʕɿʉ, ʤʘʨʞʘ
, ʨʫʙ/ʢɺʪ×ʯ

h h
T T ʊ= +D

3. ʆʧʪʠʤʘʣʴʥʳʡ (ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ)4. ʆʧʪʠʤʘʣʴʥʳʡ (ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ)

( ) min ʟʘʨʷʜ max

ʟʘʨʷʜ

min max

;
min , ʧʨʠ

,

T T T
F T t

t t t

¢ ¢ë
ì

¢ ¢í

 
max 1 ʕɿʉ 2

F K w CF w= +D

 

( ) min max

min max

;
min , ʧʨʠ

,

a a a
F a b

b b b

¢ ¢ë
ì

¢ ¢í

ʟʘʨʷʜ min

ʟʘʨʷʜ

min ʟʘʨʷʜ min

, ʧʨʠ ;

,ʧʨʠ ,

aLF b T T
T

T T T

Ö ²ë
=ì

<í

LFïʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʮʝʥʪʨʘ ʧʠʪʘʥʠʷ; Kmaxïʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʢʩʠʤʫʤʘ ʥʘʛʨʫʟʢʠ ʮʝʥʪʨʘ ʧʠʪʘʥʠʷ 

ʧʨʠ ʥʘʣʠʯʠʠ ʕɿʉ; æCFʕɿʉ ï ʤʦʜʫʣʴ ʦʪʢʣʦʥʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʜʦʭʦʜʘ ʕɿʉ ʦʪ ʙʘʟʠʩʥʦʛʦ ʫʨʦʚʥʷ; w1, w2 ï ʚʝʩʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ; tïʛʨʘʥʠʮʳ ʪʘʨʠʬʥʳʭ ʟʦʥ ʩʫʪʦʢ.
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ʂʝʡʩ 3: ʆʧʪʠʤʠʟʘʮʠʷ ʪʘʨʠʬʘ ʥʘ ʟʘʨʷʜ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ



ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ
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ʂʝʡʩ 3: ʆʧʪʠʤʠʟʘʮʠʷ ʪʘʨʠʬʘ ʥʘ ʟʘʨʷʜ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ



Áʐʠʨʦʢʦʝʚʥʝʜʨʝʥʠʝʤʝʜʣʝʥʥʳʭʕɿʉʚʛʦʨʦʜʩʢʠʭʠʧʨʠʛʦʨʦʜʥʳʭʩʝʪʷʭ

ʤʦʞʝʪʧʨʠʚʝʩʪʠʢʧʝʨʝʛʨʫʟʢʘʤʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭʩʝʪʝʡ0,4-10 ʢɺ.

ʉʨʝʜʥʝʝʫʚʝʣʠʯʝʥʠʝʤʘʢʩʠʤʫʤʘʥʘʛʨʫʟʢʠʥʘ1% ʢʚʘʨʪʠʨ/ʜʦʤʦʚʩ

ʟʘʨʷʜʥʦʡʩʪʘʥʮʠʝʡï0,33é0,85 % ʧʨʠʤʦʱʥʦʩʪʠʕɿʉʦʪ3,7 ʜʦ22 ʢɺʪ.

Áʃʦʢʘʣʴʥʦʝʫʧʨʘʚʣʝʥʠʝʕɿʉʩ ʧʦʤʦʱʴɺʁʦʣʴʪ-ɺʘʨʭʘʨʘʢʪʝʨʠʩʪʠʢ

ʧʦʟʚʦʣʷʝʪʩʫʱʝʩʪʚʝʥʥʦʩʥʠʟʠʪʴʜʣʠʪʝʣʴʥʦʩʪʴʦʪʢʣʦʥʝʥʠʡʥʘʧʨʷʞʝʥʠʷ

ʥʠʞʝ-5% ʧʨʠʤʠʥʠʤʘʣʴʥʦʤʚʣʠʷʥʠʠʥʘʟʘʨʷʜʕʊ.

Áʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝʫʧʨʘʚʣʝʥʠʝʛʨʫʧʧʦʡʕɿʉʧʦʟʚʦʣʷʝʪʥʝʜʦʧʫʩʪʠʪʴ

ʧʝʨʝʛʨʫʟʢʠʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦʦʙʦʨʫʜʦʚʘʥʠʷʠ ʩʥʠʟʠʪʴʧʦʪʝʨʠʚ

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡʩʝʪʠ.

Áʇʨʠʤʝʥʝʥʠʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭʪʘʨʠʬʦʚʧʦʟʚʦʣʷʝʪʩʥʠʟʠʪʴ

ʤʘʢʩʠʤʫʤʥʘʛʨʫʟʢʠʕɿʉʚ1,25 ʨʘʟ,ʘʧʨʠʦʧʪʠʤʠʟʘʮʠʠʪʘʨʠʬʘʚ2 ʨʘʟʘ.
38

ɺʳʚʦʜʳ



Áʀʩʧʦʣʴʟʦʚʘʥʠʝʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦʘʥʘʣʠʟʘʜʣʷʦʧʨʝʜʝʣʝʥʠʷ

ʧʨʠʦʨʠʪʝʪʥʳʭʨʘʡʦʥʦʚʛʦʨʦʜʘʜʣʨ̫ʘʟʤʝʱʝʥʠʷʕɿʉ.

Áɸʥʘʣʠʟʩʚʦʙʦʜʥʳʭʤʦʱʥʦʩʪʝʡʚʮʝʥʪʨʘʭʧʠʪʘʥʠʷʥʠʞʝ35 ʢɺʩʫʯʝʪʦʤ

ʨʝʢʦʤʝʥʜʫʝʤʳʭʪʦʯʝʢʨʘʟʤʝʱʝʥʠʷʕɿʉ.

Áʈʘʟʨʘʙʦʪʢʘʤʝʭʘʥʠʟʤʦʚʨʳʥʦʯʥʦʛʦʨʝʛʫʣʠʨʦʚʘʥʠʷʮʝʥʥʘʟʘʨʷʜ

ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘʜʣʨ̫ʘʟʛʨʫʟʢʠʮʝʥʪʨʦʚʧʠʪʘʥʠʷʠʧʦʚʳʰʝʥʠʷʂʀʋʄ

ʕɿʉ.

Áʈʘʟʨʘʙʦʪʢʘʪʠʧʦʚʳʭʨʝʰʝʥʠʡʧʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫʧʨʠʩʦʝʜʠʥʝʥʠʶʕɿʉ

ʩʫʯʝʪʦʤʠʤʝʶʱʠʭʩʷʦʛʨʘʥʠʯʝʥʠʡʧʦʟʘʛʨʫʟʢʝʮʝʥʪʨʦʚʧʠʪʘʥʠʷ,ʚʪʦʤ

ʯʠʩʣʝʩʧʨʠʤʝʥʝʥʠʝʤʩʠʩʪʝʤʥʘʢʦʧʣʝʥʠʷʵʣʝʢʪʨʠʯʝʩʢʦʡʵʥʝʨʛʠʠʠ

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭʠʩʪʦʯʥʠʢʦʚʵʥʝʨʛʠʠ.

Áʈʘʟʨʘʙʦʪʢʘʩʠʩʪʝʤʠrʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦʫʧʨʘʚʣʝʥʠʷʟʘʨʷʜʥʦʡ

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡʜʣʷɻʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʥʳʭʩʨʝʜʩʪʚ.
39

ʅʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ
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ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 
ʟʘʨʷʜʘ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ



Åʅʝ ʪʨʝʙʫʝʪʩʷ ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʟʘʨʷʜʘ:

- ʢʦʤʬʦʨʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʚʦʜʠʪʝʣʷ;

- ʧʝʨʩʧʝʢʪʠʚʘ ʜʣʷ ʙʝʩʧʠʣʦʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ.

Åʇʦʢʘʟʘʪʝʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʧʨʦʚʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ:

- ʂʇɼ ʦʪ ʩʝʪʠ ʜʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 90-93 %;

- ʤʦʱʥʦʩʪʴ ʦʪ 3,6 ʜʦ 22 ʢɺʪ.

Åɹʦʣʝʝ ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ.

Åʆʯʝʥʴ ʥʠʟʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ.

Åɺʳʩʦʢʘʷ ʮʝʥʘ.

ʉʠʩʪʝʤʘ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʟʘʨʷʜʘ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ

41

˶͙͔͒ͪ· ͪ·ͤ͊͟ ͨͦ ͙͍͔͙ͤͫͭͼ͙Ύͣ ͤ͊ нлнн ͎Φ*

* Wireless Electric Vehicle Charging Market: Information by Power Source (3-<11 kW, 11-50 kW), Charging Methods (Capacitive Wireless Power Transfer (CWPT)), and Region - Forecast till 2030, Straits 

Research, Sept. 2022, Report Code: SRAT2642DR.
**Wireless Charging Market for Electric Vehicles by Propulsion (BEVs, PHEVs), Application (Home & Commercial), Charging Type (Stationary & Dynamic), Component, Power Supply Range, Charging 

System, Vehicle Type & Region - Global Forecast to 2030, MarketsandMarkets, Oct. 2023, 238 p.
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48,4%

ʉʦʚʦʢʫʧʥʳʡ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ

ʪʝʤʧ ʨʦʩʪʘ

ɸʟʠʷ ɽʚʨʦʧʘ ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ

2022 ʛ. 2023 ʛ. 2030 ʛ.

˻ͼ͔ͤ͊͟ ͦ͋Ά͔ͣ͊ ͪ·ͤ͊͟Σ ͣͤ͡Φ $**

!
ʈʘʟʨʘʙʦʪʘʥʳ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ: 

ʩʝʤʝʡʩʪʚʦ SAE J2954; ʩʝʤʝʡʩʪʚʦ IEC 61980; ISO 19363:2020; 

ISO 7637-2:2011.

https://electreon.com/technology/wireless-charging-standards


ʉʠʩʪʝʤʘ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʟʘʨʷʜʘ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ

ʉʝʨʠʡʥʳʝ ʵʣʝʢʪʨʦʤʦʙʠʣʠ, ʦʩʥʘʱʝʥʥʳʝ ʉɹɿ

ÅVolvo XC40, ʜʦ 40 ʢɺʪ

ÅGenesis GV60, ʦʪ 7.2 ʜʦ 11 ʢɺʪ

ÅHongqi E-HS9, 11 kW

ÅBMW 530e, 3.2 kW

ɿʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʉɹɿ

ÅWiTricity, ʜʦ 22 ʢɺʪ

ÅMojo Mobility, ʜʦ 20 ʢɺʪ

ÅContinental, ʜʦ 11 ʢɺʪ

ÅDaihen D-Broad, ʜʦ 11 ʢɺʪ

ÅHEVO Rezonant E8, 8 ʢɺʪ

ÅQualcomm Halo, ʦʪ 3,3 ʜʦ 7 ʢɺʪ ʢɺʪ

ÅInductEV, ʦʪ 75 ʜʦ 450 ʢɺʪ, ʜʣʷ ʛʨʫʟʦʚʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʵʣʝʢʪʨʦʙʫʩʦʚ

ÅWAVE, ʜʦ 250 ʢɺʪ, ʜʣʷ ʵʣʝʢʪʨʦʙʫʩʦʚ

ÅElectreon, ʜʣʷ ʵʣʝʢʪʨʦʙʫʩʦʚ Electra Afikim

ɼʠʥʘʤʠʯʝʩʢʠʝ ʉɹɿ

ÅSmartroad Gotland, ͍͔̊ͼ͙ΎΥ ͔͒ͣͦͤͫͭͪ͊ͼ͙ͦͤͤ͊Ύ ͭͪ͊ͫͫ͊ ͙͚͒ͤͦ͡ мΣср ͣ͟Σ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ͊ ͒͡Ύ 
͎͍ͪͯͦ͘·ͻ Ή͔͙͔͚ͭͪͦͣͦ͋͟͡͡ ͙ Ή͔͍ͭͪͦ͋ͯͫͦ͟͡ ͍͔ͫͦͣ ͒ͦ пл ͭ ͫͦ ͫͦͪͦͫͭ͟ΈΌ ͒ͦ ул ͣ͟κ;Σ ͔ͫͪ͒ͤΎΎ 
ͣͦ΅ͤͦͫͭΈ млл ͟ˤͭΣ ͺͯͤ͟ͼ͙͙͔ͦͤͪͯͭ ͫ нлнм ͎Φ

ÅArena del Futuro, ˮ͙ͭ͊͡ΎΥ ͔͍ͭͫͭͦ·͚ ͯ;͊ͫͭͦ͟ ͚ͨ͊ͭͤͦ͡ ͔͎͔͚ͣ͗͒ͯͦͪͦ͒ͤ ͭͪ͊ͫͫ· ͙͚͒ͤͦ͡ мΣлт ͣ͟Σ 
͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ͊ ͒͡Ύ Ή͔͍ͭͪͦ͋ͯͫͦ͟͡ ͙ ͔͎͍ͦ͟͡·ͻ Ή͔͙͔͚ͭͪͦͣͦ͋͟͡͡Φ ˨͡Ύ Ή͔͍ͭͪͦ͋ͯͫͦ͟͡ ͍ͨͦ·΄͔͊ͭ 
͍͔ͯͪͦͤΈ ͊ͪ͘Ύ͒͊ ͊ͯͣͯ͟͟͡Ύͭͦͪ͊ ͤ͊ ͍͔͙͡;͙ͤͯ ͒ͦ нр ͨͪͦͼ͔ͤͭͤ·ͻ ͍ͨͯͤͭͦ͟Σ ͺͯͤ͟ͼ͙͙͔ͦͤͪͯͭ ͫ нлнм ͎Φ

ÅTel Aviv Urban Bus Case Study, ˮ͙ͪ͊͘͡ΈΥ ;͊ͫͭΈ ͦ͟͡Έͼ͔͍͎ͦͦ ͣ͊ͪ΄ͪͯͭ͊ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ 
ͭͪ͊ͤͫͨͦͪͭ͊Φ ˨͙ͤ͊͡ ͣ͊ͪ΄ͪͯͭ͊ р ͣ͟Σ ͙͒ͤ͊͡ ͙͙͒ͤ͊ͣ;͔͚ͫͦ͟ ˿ˣ˭ тлл ͣΣ ͙͔͒ͦͨͦͤͭ͡͡Έͤͦ 
͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͫͭ͊ͼ͙ͦͤ͊ͪͤ·͔ ˿ˣ˭ ͤ͊ ͍ͦͫͭ͊ͤͦ͊͟ͻΦ ˽͔ͪͦͭ͟ ͍͙ͨͦͦ͘͡͡ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͤ͊ ͣ͊ͪ΄͔ͪͯͭ 
Ή͔ͭͪͦ͋ͯͫ͟͡· ͫ ͔͔͙ͫͯͨͪͦͤ͒ͤͫ͊ͭͦͪ͊ͣͣͦ͟΅ͤͦͫͭΈΌ пн ͟ˤͭϊ;͍͔ͣͫͭͦ ͊ͯͣͯ͟͟͡Ύ͍ͭͦͪͦ ͤ͊ плл ͟ˤͭϊ;. 
˽͔ͪͦͭ͟ ͺͯͤ͟ͼ͙͙͔ͦͤͪͯͭ ͫ нлнм ͎Φ

˿͙ͭ͊ͭ;͔͙͔ͫ͟ ˿ˣ˭

˨͙͙ͤ͊ͣ;͔͙͔ͫ͟ ˿ˣ˭
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https://www.media.volvocars.com/global/en-gb/media/pressreleases/295720/volvo-cars-tests-new-wireless-charging-technology
https://www.genesis.com/worldwide/en/models/luxury-suv-genesis/gv60/charging.html
https://en.wikipedia.org/wiki/Hongqi_E-HS9
https://www.press.bmwgroup.com/usa/article/detail/T0304927EN_US/bmw-530e-inductive-charging-pilot-program-named-green-car-journal%E2%80%99s-2020-green-car-technology-of-the-year?language=en_US
https://witricity.com/
https://www.mojomobility.com/solutions
https://www.continental.com/en/press/press-releases/2017-05-31-inductive-charging/
https://www.daihen.co.jp/en/products/wireless/agv/
https://hevo.com/
https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/qch_faq_flyer_jan_2012_final.pdf
https://www.inductev.com/hardware
https://wavecharging.com/products/wireless/
https://electreon.com/projects/rosh-haayin-electra-afikim-buses
http://smartroadgotland.com/
https://electreon.com/projects/arena-of-the-future
https://electreon.com/projects/tel-aviv
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˹͊ͼ͙ͦͤ͊͡Έͤ·͚ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ˮ́˸˻

ω̂ ͚͍ͫͭͪͦͫͭͦ ͔͍͚͋ͫͨͪͦͦ͒ͤͦ ͔͔ͨͪ͒͊;͙ Ή͔͎͙͙ͤͪ ͤ͊ ͍͔ͦͫͤͦ ͔͔͙͍ͣͭ͊ͣ͊ͭͪ͊ͦ͡Σ ͔ͫͨͦͫͦ͋ͤͦ ͊ͪ͘Ύ͗͊ͭΈ ͦ͒ͤͦ ͙͙͡ ͔ͤͫͦ͟͡Έͦ͟ ͙ͣͦ͋͡Έͤ·ͻ ͚͍ͯͫͭͪͦͫͭ ͍ͦ͒ͤͦ ͔͔ͪͣͤͤͦ

ω˿ ͙͔ͫͭͣ͊ ͔͍͎͋ͫͨͪͦͦ͒ͤͦͦ ͊ͪ͘Ύ͒͊ ͒͡Ύ Ή͔͙ͭͪͦͣͦ͋͟͡͡ΎΣ мм ͟ˤͭΣ {!9 Wнфрп

˿͔͍͊ͫͭͦͨͦ͡Έ͙͚ͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ

ω˿ ͙͔ͫͭͣ͊ ͔͍͎͋ͫͨͪͦͦ͒ͤͦͦ ͊ͪ͘Ύ͒͊ ͒͡Ύ Ή͔͔͔͙ͭͪͦͭ͗͟͟͡͡Σ оΣс ͟ˤͭΣ ˿͙͔ͫͭͣ͊ ͔͍͎͋ͫͨͪͦͦ͒ͤͦͦ ͊ͪ͘Ύ͒͊ ͒͡Ύ ͎ͦ͡Έͺ-͊ͪ͊͟Σ мΣр ͟ˤͭΣ ˿͙͔ͫͭͣ͊ ͔͍͎͋ͫͨͪͦͦ͒ͤͦͦ ͊ͪ͘Ύ͒͊ ͒͡Ύ 
͍͎͊ͭͦͤͦͣͤͦͦ ͔͙͔͎ͤͦ͋ͭ͊ͣͦͦ ͍͎ͨͦ͒ͦ͒ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Σ н ͟ˤͭ

ω˸ ͔ͭͦ͒· ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͔͎ͪͦͤ͊ͤͫͤͦͦ͘ ͦͤͭͯͪ͊͟

ω˸ ͔ͭͦ͒· ͦͼ͔͙ͤ͟ ͙ͪͫ͊͟ ͍͔͔͙ͦͫͨ͊ͣͤͤ͡Ύ ͙͘-͊͘ ͙ͤ͒ͯ͟ͼ͙͎ͦͤͤͦͦ ͎͔͍ͤ͊ͪ͊

ω˿ ͙͔ͫͭͣ͊ ͔͍͚͋ͫͨͪͦͦ͒ͤͦ ͔͔ͨͪ͒͊;͙ Ή͔͎͙͙ͤͪ, Qi Specification

ω˿ ͙͔ͫͭͣ· ͔͍͚͋ͫͨͪͦͦ͒ͤͦ ͍ͫΎ͙͘ ͍ ͚ͣͦͪͫͦ͟ ͔͔ͫͪ͒

˹͊ͼ͙ͦͤ͊͡Έͤ·͚ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ Ϧ˸͍͙͚ͦͫͦͫ͟͟ ͙͙ͤͫͭͭͯͭ Ή͔͚ͭͪͦͤͤͦ͟͡ ͔ͭͻ͙͙ͤ͟Ϧ

ω˿ ͙͔ͫͭͣ· ͔͍͎͋ͫͨͪͦͦ͒ͤͦͦ ͙͙ͨͭ͊ͤΎ ͒͡Ύ ͙͙͔ͣͨ͊ͤͭͪͯͣ͡·ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͨͪ͋ͦͪͦ

ω˸ ͔ͭͦ͒· ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͙͔͚ͨͪͣͤͦ ͙ ͔͔ͨͪ͒͊Ό΅͔͚ ͊ͭͯ͟΄͔͟

ω˸ ͔ͭͦ͒· ͦͼ͔͙ͤ͟ ͔͍͚ͭͨͦͦ͡ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ͤͦ͘͟;͊ͫͭͦͭͤ·ͻ ͙͙͍ͤ͒ͯͭͤ͟·ͻ ͙͔ͫͫͭͣ ͔͔ͨͪ͒͊;͙ Ή͔͎͙͙ͤͪ ͒͡Ύ ͙͙͔ͣͨ͊ͤͭͪͯͣ͡·ͻ ͚͍ͯͫͭͪͦͫͭ

ω˸ ͔ͭͦ͒· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍·ͻͦ͒ͤ·͙ͣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͙͔ͫͫͭͣ ͙͙͍͎ͤ͒ͯͭͤͦͦ͟ ͙͙ͨͭ͊ͤΎ ͙͍ͣͨ͊ͤͭ͊ͭͦ͡

˿͊ͤͭ͟-˽͔͔͎͙͚ͭͪ͋ͯͪͫ͟ ͔͔̅͒ͪ͊͡Έͤ·͚ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͚ͫ͟ ͼ͔ͤͭͪ ˾ˢ˹

ω˸ ͊ͦͣͦ͡΅ͤ·͔ ͙͔ͫͫͭͣ· ͔͔ͨͪ͒͊;͙ Ή͔͎͙͙ͤͪ ͒͡Ύ ͔ͪͦ͋ͦͭͦͭͻ͙͙ͤ͟

ω˸ ͊ͦͣͦ͡΅ͤ·͔ ͙͔ͫͫͭͣ· ͔͍͎͋ͫͨͪͦͦ͒ͤͦͦ͊ͪ͘Ύ͒͊  ͒͡Ύ ͍͊ͭͦͤͦͣͤ·ͻ ͔͙͔ͤͦ͋ͭ͊ͣ·ͻ ͍ͨͦ͒ͦ͒ͤ·ͻ ͍͊ͨͨ͊ͪ͊ͭͦ

˴͙͚͊͊ͤͫ͘͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ Ή͔͎͔͙ͤͪͭ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ

ω˴ ͦͤͼ͔ͨͼ͙Ύ ͙ ͔ͣͦ͒͡Έ ͙ͣͦ͋͡Έ͚ͤͦ ͍͙ͯͫͭ͊ͤͦ͟ ͊ͪ͘Ύ͒͊ Ή͔ͭͪͦͭͪ͊ͤͫͨͦͪͭ͊͟͡Σ оΣр ͟ˤͭ

˸͍͙͚ͦͫͦͫ͟͟ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͍ͫΎ͙͘ ͙ ͙ͤͺ͙͙ͦͪͣ͊ͭ͟

ωx ͔͍ͫͨͪͦͦ͒ͤ͊Ύ ͔͔ͨͪ͒͊;͊ Ή͔͎͙͙ͤͪ ͍ ͙͔ͫͫͭͣ͊ͻ ͎͙ͦͪ͊ͤ;͔͚ͤͤͦ ͣͦ΅͙ͤͦͫͭ

˸͍͙͚ͦͫͦͫ͟͟ ͍͙͊ͭͦͣͦ͋͡Έͤͦ-͒ͦͪͦ͗ͤ·͚ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ό˸ˢ˨ˮύ

ω˿ ͙͔ͫͭͣ͊ ͔͍͎͋ͫͨͪͦͦ͒ͤͦͦ ͊ͪ͘Ύ͒͊ ͒͡Ύ ͙ͣͦ͋͡Έͤ·ͻ ͚͍ͯͫͭͪͦͫͭ ͙͍ͨ͊ͫͫ͊͗ͪͦ ͔͎͙ͣ͗͒ͯͦͪͦ͒ͤͻ ͍͍͊ͭͦ͋ͯͫͦ



ʉʠʩʪʝʤʘ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʟʘʨʷʜʘ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ
˨͙͙ͤ͊ͣ͊͟ ͙͔͔ͦ͋ͪͭ͊ͭ͘͡Έ͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟

˥͔͎ͦͪ͊ͺ͙Ύ ͔͍ͨ͊ͭͤͭͦΣ ͍·͒͊ͤͤ·ͻ ͍ нлнл ͎Φ
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͙́͊ͫͦͤͦͣ͟Ύ ͒͡Ύ ͎͙͍͙ͪͯͨͨͪͦ͊ͤΎ ͔ͨ͊ͭͤͭͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟

* ɺʩʝ ʜʘʥʥʳʝ ʥʘ ʩʣʘʡʜʝ ʠʟ ʠʩʪʦʯʥʠʢʘ Wireless electric vehicle charging. Sample landscape study. IIPRD, 2020, 43 p.
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˨͎͙͔ͪͯ

˾͔͊ͤͦ͘

˨͙͙ͤ͊ͣ;͔ͫ͊͟Ύ  ˿ˣ˭

˻͔͙͔͋ͤ͊ͪͯ͗ͤ ͙ͨͦͫͭͦͪͦͤͤͻ ͔͔͍ͨͪ͒ͣͭͦ
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˻͋΅͊Ύ ͫͭͪͯͭͯͪ͊͟ ͙ͫͭ͊ͭ;͔͚ͫͦ͟ ˿ˣ˭˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ˿ˣ˭ ͒͡Ύ Ή͔ͭͪͦͭͪ͊ͤͫͨͦͪͭ͊͟͡
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˽ͦ ͙ͭͨͯ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙
˿͙ͭ͊ͭ;͔ͫ͊͟Ύ

˨͙͙ͤ͊ͣ;͔ͫ͊͟Ύ 

˽ͦ ͙ͨͪͤͼ͙ͨͯ ͍ͫΎ͙͘
ˮ͙͍ͤ͒ͯͭͤ͊͟Ύ

˸͎͙͊ͤͭͤͦ-͔ͪͦͤ͊ͤͫͤ͊͘Ύ

˽ͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ό ͔͔ͨͪ͒͊;͙ Ή͔͎͙͙ͤͪ
˻͍͔͒ͤͦͤ͊ͨͪ͊ͤͤ͊͡Ύ

˨͍͍͔ͯͤ͊ͨͪ͊ͤͤ͊͡Ύ

˽ͦ ;͙ͫͯ͡ ͺ͊͘

˻͒ͤͦͺ͊ͤ͘·͔

˸͎ͤͦͦͺ͊ͤ͘·͔

˿͔ͣ΄͎͊ͤͤͦͦ ͙ͭͨ͊

˽ͦ ;͙ͫͯ͡ ͍͊ͤ͊ͦ͟͡ ͔͔ͨͪ͒͊;͙ Ή͔͎͙͙ͤͪ
˻͒ͤͦ͊ͤ͊͟͡Έͤ·͔

˸͎ͤͦͦ͊ͤ͊͟͡Έͤ·͔

˽ͦ ͙͔ͨͪͣͤΎ͔ͣ·ͣ ͙͍ͫͦ͡·ͣ ͔͍͔ͨͪͦ͋ͪ͊ͦ͊ͭ͘͡Ύͣ
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͍·͔͒͡Ύ͔ͣ͊Ύ ͍ ͍͙͔͒ ͔ͭͨ͊͡

͍͔͙̂ͪ͊ͤͤΎ ͒͡Ύ ͪ͊ͫ;͔ͭ͊ 
͔͔ͨͪ͒͡Έ͚ͤͦ ͙͊ͣͨͭͯ͒͡· ͎͙͚ͣ͊ͤͭͤͦ ͙ͤ͒ͯ͟ͼ͙͙

˽͔͔ͪ͒͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ ͎͙͚ͣ͊ͤͭͤͦ ͙ͤ͒ͯ͟ͼ͙͙ 
͒͡Ύ ͙ͪ͊͘͡;ͤ·ͻ ͔͍ͨͪ·΄͔͙ͤΎ ͔͔ͭͣͨͪ͊ͭͯͪ· όÁ˿ ύ
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