
��������	��
������	�����


���������	���
��	����	�

������	�����

���������	���

��	����	�
��	����
���	������	�����	��

���������	
�����������������������

���������
��




ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

ɉɪɢɧɰɢɩ
 

ɨɬɛɨɪɚ
 

ɬɟɯɧɨɥɨɝɢɣ

X ɉɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ

X ɉɟɪɜɢɱɧɚɹ ɛɚɡɚ – ɛɨɥɟɟ 100 ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ
ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɷɧɟɪɝɟɬɢɤɢ, ɷɥɟɤɬɪɨɧɢɤɢ, 
ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ ɢ ɞɪ.

X ɋɨɨɬɜɟɬɫɬɜɢɟ ɩɪɢɡɧɚɤɚɦ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ

ɋɥɚɣɞ
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Ɇɨɧɢɬɨɪɢɧɝ
 

ɪɵɧɤɨɜ
 

cleantech

 

c 2007 ɝɨɞɚ

Ȼɨɥɟɟ
 

100 ɜɵɩɨɥɧɟɧɧɵɯ
 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ
 

ɢ
 

ɤɨɧɫɚɥɬɢɧɝɨɜɵɯ
 

ɡɚɞɚɱ
 

ɜ
 

ɨɛɥɚɫɬɢ
 

ɢɧɧɨɜɚɰɢɨɧɧɵɯ
 

ɬɟɯɧɨɥɨɝɢɣ
 

ɫ
 

2004 ɝɨɞɚ



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

ɉɪɢɡɧɚɤɢ
 

ɩɟɪɫɩɟɤɬɢɜɧɵɯ
 ɬɟɯɧɨɥɨɝɢɣ

ɉɪɢɡɧɚɤɢ

X ɉɪɨɝɧɨɡɢɪɭɟɦɵɣ ɪɨɫɬ
ɪɵɧɤɚ (CAGR 2010-2015)

X ȿɦɤɢɟ ɪɵɧɤɢ ɫɛɵɬɚ
ɩɪɨɞɭɤɰɢɢ

X ɇɚɥɢɱɢɟ ɚɤɬɭɚɥɶɧɵɯ
ɛɚɪɶɟɪɨɜ

ɉɪɢɦɟɪɵ
 

ɨɬɫɟɜɚ

ɜɨɞɨɪɨɞɧɵɟ
 

ɬɨɩɥɢɜɧɵɟ
 ɷɥɟɦɟɧɬɵ

ɦɟɞɢɰɢɧɫɤɢɟ
 ɬɟɯɧɨɥɨɝɢɢ

 

ɜɟɬɪɨɷɧɟɪɝɟɬɢɤɚ

ɋɥɚɣɞ
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TOP 10



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

ɌɈɊ10 ɬɟɯɧɨɥɨɝɢɣ
 ɛɥɢɠɚɣɲɟɝɨ

 

ɛɭɞɭɳɟɝɨ

ɋɥɚɣɞ
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1. ɗɇȿɊȽȿɌɂɄȺ

X Ʉɚɫɤɚɞɧɵɟ Ɏɗɉ

X ɋɥɚɧɰɟɜɵɣ ɝɚɡ

X ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ (SMART) 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɫɱɟɬɱɢɤɢ

X ɍɥɭɱɲɟɧɧɵɟ ɛɚɬɚɪɟɢ

2. ɗɅȿɄɌɊɈɇɂɄȺ

X Ƚɢɛɤɚɹ (printed) ɷɥɟɤɬɪɨɧɢɤɚ

X ɋɜɟɬɨɞɢɨɞɵ (LED, OLED)

X Ɋɚɞɢɨɱɚɫɬɨɬɧɚɹ
ɢɞɟɧɬɢɮɢɤɚɰɢɹ (RFID)

3. ɉɊɈɆɕɒɅȿɇɇɕȿ
 ɉɊɈɐȿɋɋɕ

X Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɨɤɪɵɬɢɹ

X Ʌɚɡɟɪɵ

4. ɆȿȾɂɐɂɇȺ

X Ⱥɞɪɟɫɧɚɹ ɞɨɫɬɚɜɤɚ ɥɟɤɚɪɫɬɜ



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

1. Ʉɚɫɤɚɞɧɵɟ
 

Ɏɗɉ

ɋɥɚɣɞ
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ɂɫɬɨɱɧɢɤ: Ɋɨɫɧɚɧɨ

Ⱥɤɬɭɚɥɶɧɨɫɬɶ

X ȼɵɫɨɤɢɣ ɄɉȾ

X ɇɟɞɨɫɬɚɬɤɢ Ɏɗɉ 1 ɢ 2 
ɩɨɤɨɥɟɧɢɣ

X Ⱦɨɥɹ ɧɚ ɪɵɧɤɟ – ɦɟɧɟɟ 1%

X Ɋɚɡɪɚɛɨɬɤɢ ɎɌɂ ɢɦ. ɂɨɮɮɟ
ɊȺɇ

X ɋɥɨɠɧɚɹ ɬɟɯɧɨɥɨɝɢɹ

X ȼɵɫɨɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ

X 240 Ƚȼɬ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ
ɜ ɦɢɪɟ ɜ 2020 ɝɨɞɭ

X ɂɧɬɟɝɪɚɰɢɹ ɜ ɫɬɪɨɢɬɟɥɶɧɵɟ
ɦɚɬɟɪɢɚɥɵ ɢ ɬɟɤɫɬɢɥɶ

ɋɭɦɦɚɪɧɚɹ

 

ɭɫɬɚɧɨɜɥɟɧɧɚɹ

 
ɦɨɳɧɨɫɬɶ

 

PV-ɫɢɫɬɟɦ

 

ɜ

 

ɦɢɪɟ, Ƚȼɬ

ɂɫɬɨɱɧɢɤ: Research.Techart
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ɜ ɨɛɥɚɫɬɢ cleantech

2. ɋɥɚɧɰɟɜɵɣ
 

ɝɚɡ

ɋɥɚɣɞ
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ

X "Ɍɢɯɚɹ ɝɚɡɨɜɚɹ ɪɟɜɨɥɸɰɢɹ"

X ȼ 2009 ɝɨɞɭ – 2.5% 
ɨɛɳɟɦɢɪɨɜɨɣ ɞɨɛɵɱɢ ɝɚɡɚ

X 90+% ɞɨɛɵɱɢ ɜ ɋɒȺ
(Barnett)

X ɋɟɛɟɫɬɨɢɦɨɫɬɶ ($100-150 MCF
ɩɪɨɬɢɜ $10 MCF ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ)

X Ⱦɟɛɢɬ ɡɚ 2 ɝɨɞɚ ɩɚɞɚɟɬ ɧɚ 70%

X Ɇɢɪɨɜɵɟ ɡɚɩɚɫɵ – 200 TCF

X Ⱥɥɶɬɟɪɧɚɬɢɜɚ ɪɨɫɫɢɣɫɤɨɦɭ ɝɚɡɭ ɜ
ȿɜɪɨɩɟ (ɡɚɩɚɫɵ 11.2 TCF)

X ȼ ȿɜɪɨɩɟ – Ƚɟɪɦɚɧɢɹ ɢ ɉɨɥɶɲɚ

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ

 

ɡɚɩɚɫɨɜ

 

ɫɥɚɧɰɟɜɨɝɨ

 
ɝɚɡɚ

 

ɩɨ

 

ɫɬɪɚɧɚɦ

ɂɫɬɨɱɧɢɤ: ɈȺɈ

 

"ȼɇɂɂɁɚɪɭɛɟɠɝɟɨɥɨɝɢɹ"



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

3.
 

ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ
 

(SMART) 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ

 

ɢ
 

ɫɱɟɬɱɢɤɢ

ɋɥɚɣɞ
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ

X Ⱦɜɭɫɬɨɪɨɧɧɟɟ ɧɚɩɪɚɜɥɟɧɢɟ
ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ

X ɋɬɢɦɭɥ – ɪɚɡɜɢɬɢɟ ȼɂɗ

X Ʉɨɧɰɟɩɰɢɹ "ɭɦɧɵɣ ɝɨɪɨɞ"

X ȼɵɫɨɱɚɣɲɢɣ ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ
(ɦɥɪɞ ɞɨɥɥ.)

X Ƚɟɧɟɪɢɪɭɸɳɢɟ ɤɨɦɩɚɧɢɢ

X Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ: ɤ
2015 ɝɨɞɭ ɫɭɦɦɚɪɧɵɟ ɢɧɜɟɫɬɢɰɢɢ
200 ɦɥɪɞ ɞɨɥɥ.

X GAGR 2009-2014 – 19.9%

Ɉɛɴɟɦ

 

ɦɢɪɨɜɨɝɨ

 

ɪɵɧɤɚ

 

SMART-ɫɢɫɬɟɦ, $

 

ɦɥɪɞ

ɂɫɬɨɱɧɢɤ: ZPryme



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

4.
 

ɍɥɭɱɲɟɧɧɵɟ
 

ɛɚɬɚɪɟɢ

ɋɥɚɣɞ
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X Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɛɚɪɶɟɪɵ
(ɛɟɡɨɩɚɫɧɨɫɬɶ)

X Ɍɟɯɧɨɥɨɝɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ
ɤɚɬɨɞɚ ɢ ɚɧɨɞɚ

X ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ

X Ƚɢɝɚɧɬɫɤɢɟ ɪɵɧɤɢ ɩɨɬɪɟɛɥɟɧɢɹ

X Ɋɨɫɬ ɪɵɧɤɚ Li-ion ɜ 10 ɪɚɡ ɡɚ 7 
ɥɟɬ (2008 ɝɨɞ – $ 911 ɦɥɧ; 2015 
ɝɨɞ – $9.1 ɦɥɪɞ)

X 5.5 ɦɥɧ HEV/EV ɜ 2015 ɝɨɞɭ



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

5.
 

Ƚɢɛɤɚɹ
 

(printed)
 

ɷɥɟɤɬɪɨɧɢɤɚ

ɋɥɚɣɞ

 

9/16

Ƚɞɟ
 

ɩɪɢɦɟɧɹɟɬɫɹ

X Ɉɩɬɨɷɥɟɤɬɪɨɧɢɤɚ (ɞɢɫɩɥɟɢ, 
ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɚ)

X ɋɟɧɫɨɪɵ

X RFID

X ɗɧɟɪɝɟɬɢɤɚ

X Ⱦɪɭɝɢɟ

X Ɇɚɥɨ ɤɨɦɦɟɪɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ

X ɉɟɪɜɵɣ ɝɢɛɤɢɣ ɪɢɞɟɪ ɜ 2012 ɝɨɞɭ

X GAGR 2008-2013 – 23.2% (BCC 
Research)

ɋɬɪɭɤɬɭɪɚ

 

ɪɵɧɤɚ

 

ɝɢɛɤɨɣ

 

ɷɥɟɤɬɪɨɧɢɤɢ

 

ɜ

 

2013 ɝɨɞɭ

ɂɫɬɨɱɧɢɤ: BCC Research



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

6.
 

Ɋɚɞɢɨɱɚɫɬɨɬɧɚɹ
 

ɢɞɟɧɬɢɮɢɤɚɰɢɹ
 (RFID)

ɋɥɚɣɞ
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Ƚɞɟ
 

ɩɪɢɦɟɧɹɟɬɫɹ

X Ɇɢɪɨɜɨɣ ɤɪɢɡɢɫ ɢ ɫɧɢɠɟɧɢɟ
ɬɟɦɩɨɜ ɪɨɫɬɚ

X ɐɟɧɚ ɫɧɢɠɚɟɬɫɹ ɦɟɞɥɟɧɧɨ

X Ɂɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɢɧɢɰɢɚɬɢɜɵ

X ȼɧɟɞɪɟɧɢɟ ɜ ɪɢɬɟɣɥɟ, ɧɟɮɬɟɝɚɡɟ, 
ɯɢɦɢɢ, ɞɨɛɵɜɚɸɳɢɯ ɨɬɪɚɫɥɹɯ

Ɉɛɴɟɦ

 

ɪɵɧɤɚ

 

RFID, $ ɦɥɪɞ

ɂɫɬɨɱɧɢɤ: IDTechEx
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7.
 

ɋɜɟɬɨɞɢɨɞɵ
 

(LED, OLED)

ɋɥɚɣɞ
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X ȼɵɫɨɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ

X Ɇɚɥɵɣ ɫɪɨɤ ɫɥɭɠɛɵ OLED

X ɉɨɷɬɚɩɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɝɪɟɫɫ

X LED: $4.9 ɦɥɪɞ ɜ 2009 ɝɨɞɭ; 
$12.4 ɦɥɪɞ ɜ 2013 ɝɨɞɭ

X OLED: $4.5 ɦɥɪɞ ɜ 2008 ɝɨɞɭ; 
$8.1 ɦɥɪɞ ɜ 2014 ɝɨɞɭ

X Ⱦɢɫɩɥɟɢ ɢ ɭɤɚɡɚɬɟɥɢ (20%)

X ɉɨɪɬɚɬɢɜɧɚɹ ɷɥɟɤɬɪɨɧɢɤɚ (40%)

Ƚɞɟ
 

ɩɪɢɦɟɧɹɟɬɫɹ Ʌɚɦɩɚ

 

ɧɚɤɚɥɢ-

 

ɜɚɧɢɹ
ɄɅɅ Ʌɸɦɢ-

 

ɧɢɫɰ.
LED, 

2009 ɝɨɞ
LED, 

2020 ɝɨɞ

$/ɲɬ. 0.5 12 5 4 <3

$/ɥɦ 0.04 1.1 0.15 2 <0.2

$/ɤȼɬ-ɱ 4.7 1.2 0.7 2 0.5-1.0
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8.
 

ɂɧɧɨɜɚɰɢɨɧɧɵɟ
 

ɝɚɡɨɬɟɪɦɢɱɟɫɤɢɟ
 ɢ

 

ɜɚɤɭɭɦɧɵɟ
 

ɩɨɤɪɵɬɢɹ

ɋɥɚɣɞ
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X Ʉɨɧɤɭɪɟɧɰɢɹ ɫɨ ɫɬɨɪɨɧɵ
ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ: 
ɝɚɥɶɜɚɧɢɤɚ, ɅɄɆ, ɜɚɤɭɭɦɧɨɟ
ɧɚɧɟɫɟɧɢɟ

X ɇɟɦɧɨɝɨɱɢɫɥɟɧɧɨɫɬɶ
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ

X ɋɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ
ɩɪɨɰɟɫɫɨɜ (ɧɨɜɵɟ ɩɨɞɥɨɠɤɢ)

X ȿɦɤɢɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ: 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɆɄ, ɦɟɬɚɥɥɭɪɝɢɹ, 
ɬɭɪɛɢɧɵ, ɧɟɮɬɟɝɚɡɨɜɨɟ, 
ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɟ, ɯɢɦɢɱɟɫɤɨɟ ɢ
ɩɪɨɱ. ɨɛɨɪɭɞɨɜɚɧɢɟ

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ
 

ɩɨɤɪɵɬɢɹ

X Ɍɟɪɦɨɛɚɪɶɟɪɧɵɟ, ɩɪɨɱɧɨɫɬɧɵɟ, 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɟ, ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɩɪɨɱ.

ɂɧɧɨɜɚɰɢɨɧɧɵɟ
 

ɬɟɯɧɨɥɨɝɢɢ

X HVAF/HVOF

X ɉɥɚɡɦɟɧɧɨɟ ɧɚɩɵɥɟɧɢɟ

X Ʌɚɡɟɪɧɚɹ ɢ ɩɥɚɡɦɟɧɧɚɹ
ɧɚɩɥɚɜɤɚ

X ɂɨɧɧɨ-ɩɥɚɡɦɟɧɧɨɟ
ɪɚɫɩɵɥɟɧɢɟ



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
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9.
 

Ʌɚɡɟɪɵ

ɋɥɚɣɞ
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X -25% ɜ 2009 ɝɨɞɭ ($5.3 ɦɥɪɞ
ɩɪɨɬɢɜ $7.1 ɦɥɪɞ ɜ 2008 ɝɨɞɭ)

X ɍɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɋɈ2-ɥɚɡɟɪɨɜ

X Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɚɥɸɦɨ-
ɢɬɬɪɢɟɜɵɯ (YAG) ɥɚɡɟɪɨɜ

X +11% ɜ 2010 ɝɨɞɭ; CAGR 2010-
2015 – 5-7%

ɋɬɪɭɤɬɭɪɚ

 

ɪɵɧɤɚ

 

ɥɚɡɟɪɨɜ

 

ɜ

 

2009 ɝɨɞɭ

ɂɫɬɨɱɧɢɤ: Laser Focus World



ɂɧɮɨɪɦɚɰɢɹ ɢ ɚɧɚɥɢɬɢɤɚ
ɜ ɨɛɥɚɫɬɢ cleantech

10.
 

Ⱥɞɪɟɫɧɚɹ
 

ɞɨɫɬɚɜɤɚ
 

ɥɟɤɚɪɫɬɜ

ɋɥɚɣɞ
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X ȼɵɫɨɤɚɹ ɰɟɧɚ

X Ʉɨɧɫɟɪɜɚɬɢɜɧɨɫɬɶ
ɦɟɞɢɰɢɧɵ

X Ʉɨɧɬɟɣɧɟɪɵ: 
ɮɨɫɮɨɥɢɩɢɞɧɵɟ ɱɚɫɬɢɰɵ, 
ɥɢɩɨɫɨɦɵ, ɮɭɥɥɟɪɟɧɵ

X Ⱥɞɪɟɫɧɚɹ ɞɨɫɬɚɜɤɚ ɜɚɤɰɢɧ

X CAGR 2007-2012 – 37% 
(Cientifica)

X 2012 ɝɨɞ – $26 ɦɥɪɞ

X 2015 ɝɨɞ – $220 ɦɥɪɞ

ɂɫɬɨɱɧɢɤ: UCLA

Ⱥɤɬɭɚɥɶɧɨɫɬɶ

X ɉɟɪɜɵɣ ɩɪɟɩɚɪɚɬ ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɧɨɱɚɫɬɢɰ ɜ
2005 ɝɨɞɭ

X Ⱦɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɪɟɰɟɩɬɨɪɚɦɢ, 
ɭɦɟɬɶ ɩɪɟɨɞɨɥɟɜɚɬɶ
ɟɫɬɟɫɬɜɟɧɧɵɟ ɛɚɪɶɟɪɵ
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