
̏˻˸ ζ˿ͼ͔͙͚ͤ͊ͪ ͔ͭͣ·η ͒͡Ύ 
ͦ͋ͯ;͊Ό΅͙ͻͫΎ ͫ ˻ˤ˭ ͦͭ ˢ ͒ͦ ̒Υ 

͙͔ͫͦ͒͊ͤ͘ ͔ͯͫͨ΄ͤ·ͻ ͍ͯͪͦͦ͟ ͍ ˸̏̊

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʄʕʐ 

ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ɸʆʆʇ:



ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʦʪ ɸ ʜʦ ʗ: 

ʦʧʳʪ ɻʂʆʋ ʎʀʆ çʖʞʥʳʡè 

ʩʦʟʜʘʥʠʷ ʫʩʧʝʰʥʳʭ ʫʨʦʢʦʚ 

ʚ ʄʕʐ 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʄʕʐ 

ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ɸʆʆʇ:

ɿʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ

ɻʂʆʋ ʎʀʆ çʖʞʥʳʡè

ɽʣʝʥʘ ʀʚʘʥʦʚʥʘ ɸʩʧʠʜʦʚʘ



ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʝʥʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʦʨʦʜʘ ʄʦʩʢʚʳ

"ʎʝʥʪʨ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʖʞʥʳʡ"

ʅʆʆ

1ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ɿʇʈ (ʚʘʨʠʘʥʪ 7.2)

2ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʅʆɼɸ (ʚʘʨʠʘʥʪ 6.2)

3ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʈɸʉ (ʚʘʨʠʘʥʪ 8.2)

4ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʅʆɼɸ (ʚʘʨʠʘʥʪ 6.3)

5ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʈɸʉ (ʚʘʨʠʘʥʪ 8.3)

6ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)

7ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʅʆɼɸ (ʚʘʨʠʘʥʪ 6.4)

8ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʈɸʉ (ʚʘʨʠʘʥʪ 8.4)

9ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

10ɸʆʆʇ ʅʆʆ ʜʣʷ ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʠ ʧʦʟʜʥʦʦʛʣʦʭʰʠʭ ʦʙʫʯʘʶʱʠʭʩʷ (ʚʘʨʠʘʥʪ 2.3)

11ɸʆʆʇ ʅʆʆ ʜʣʷ ʩʣʝʧʳʭ ʦʙʫʯʘʶʱʠʭʩʷ (ʚʘʨʠʘʥʪ 3.4)

12ɸʆʆʇ ʅʆʆ ʜʣʷ ʩʣʘʙʦʚʠʜʷʱʠʭ ʦʙʫʯʘʶʱʠʭʩʷ (ʚʘʨʠʘʥʪ 4.3)

13ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʅʆɼɸ(ʚʘʨʠʘʥʪ 6.1)

14ɸʆʆʇ ʅʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ɿʇʈ(ʚʘʨʠʘʥʪ 7.1)

ʆʆʆ 

15ɸʆʆʇ ʆʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ɿʇʈ (ʚʘʨʠʘʥʪ 7)

16ɸʆʆʇ ʆʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʅʆɼɸ (ʚʘʨʠʘʥʪ 6.1, 6.2)

17ɸʆʆʇ ʆʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʈɸʉ (ʚʘʨʠʘʥʪ 8.1, 8.2)

18ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)

19ɸʆʆʇ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʅʆɼɸ ʩ ʋʆ (ʚʘʨʠʘʥʪ 1)

20ɸʆʆʇ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʈɸʉ ʩ ʋʆ (ʚʘʨʠʘʥʪ 1)

21ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

22ɸʆʆʇ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʅʆɼɸ ʩ ʋʆ (ʚʘʨʠʘʥʪ 2)

23ɸʆʆʇ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʈɸʉ ʩ ʋʆ (ʚʘʨʠʘʥʪ 2)

24ʆʆʇ ʆʆʆ 

25ɸʆʆʇ ʆʆʆ ʜʣʷ ʩʣʘʙʦʚʠʜʷʱʠʭ ʦʙʫʯʘʶʱʠʭʩʷ (ʚʘʨʠʘʥʪ 4.3)

26ɸʆʆʇ ʆʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʊʅʈ (ʚʘʨʠʘʥʪ 5.1) 

ʉʆʆ 27ɸʆʆʇ ʉʆʆ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʅʆɼɸ (ʚʘʨʠʘʥʪ 6)

27
ʅʆʆ- 14 ɸʆʆʇ

ʆʆʆ- 11 ɸʆʆʇ, 1 ʆʆʇ

ʉʆʆ- 1 ɸʆʆʇ

ʂʦʥʪʠʥʛʝʥʪ 715 ʦʙʫʯʘʶʱʠʭʩʷ 

ʉʦʪʨʫʜʥʠʢʦʚ 345



ʄʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʠ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ ʚ ɻʂʆʋ ʎʀʆ çʖʞʥʳʡ

7 % ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ

ʙʦʣʝʝ 45ʥʘʩʪʘʚʥʠʢʦʚ 

3ʛʦʜʘ ʧʨʝʜʩʝʜʘʪʝʣʴ ʄʕʐ

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʫʯʠʪʝʣʝʡ-ʜʝʬʝʢʪʦʣʦʛʦʚ

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʫʯʠʪʝʣʝʡ- ʣʦʛʦʧʝʜʦʚ  

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʄʕʐ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʪʴʶʪʦʨʦʚ ʠ ʘʩʩʠʩʪʝʥʪʦʚ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʧʝʜʘʛʦʛʦʚ-ʧʩʠʭʦʣʦʛʦʚ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʆʆʆ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ɸʌʂ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʅʆʆ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʉʆʆ ɸʜʤʠʥʠʩʪʨʘʮʠʷ



̏˻˸ ζ˿ͼ͔͙͚ͤ͊ͪ ͔ͭͣ·η ͒͡Ύ 
ͦ͋ͯ;͊Ό΅͙ͻͫΎ ͫ ˻ˤ˭ ͦͭ ˢ ͒ͦ ̒Υ
͍͙ͤ͊ͫͭ͊ͤ;͔͙͔ͫ͟ ͙͙ͨͪ͊ͭ͟͟ 

͍ ˥˴˻̂ ̇ˮ˻ ζ̑͗ͤ·͚η ͊͟͟ ͔ͣͻ͙͊ͤͣ͘ 
͍ͨͦ·΄͔͙ͤΎ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ 
͔͔ͦͣͨͭͤ͟ͼ͙͚ ͔͎͎͍ͨ͒͊ͦͦ ͍ ˸̏̊

ʫʯʠʪʝʣʴ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ çʧʝʜʘʛʦʛ-ʥʘʩʪʘʚʥʠʢè, çʧʝʜʘʛʦʛ-ʤʝʪʦʜʠʩʪè

ɻʂʆʋ ʎʀʆ çʖʞʥʳʡè

ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʊʠʪʦʚʘ

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʄʕʐ 

ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ɸʆʆʇ:



˸͍ͦͫͦͫ͊͟͟Ύ Ή͔ͭͪͦͤͤ͊͟͡Ύ ΄ͦ͊͟͡ ͒͡Ύ ͎ͦͫͦ͋ͦͦ ͔͔ͪ͋ͤ͊͟

https://gppc.ru/oo/mesh-spec/

https://gppc.ru/oo/mesh-spec/


˿͙͔ͫͭͣ͊ ͍͙ͤ͊ͫͭ͊ͤ;͔͍ͫͭ͊ ͍ ˥˴˻̂ ̇ˮ˻ ζ̑͗ͤ·͚η

ʫʯʠʪʝʣʴ

ʫʯʠʪʝʣʴ-ʣʦʛʦʧʝʜ

ʫʯʠʪʝʣʴ-ʜʝʬʝʢʪʦʣʦʛ

ʚʦʩʧʠʪʘʪʝʣʴ

ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛ

ʇʨʝʜʩʝʜʘʪʝʣʴ˸˻ ˸̏̊ ˴ͦͣ͊ͤ͒͊ ͔ͦͭ͒͊͡ ʨʘʟʨʘʙʦʪʢʠ

͔͙ͫͦ͒ͪ͗͊ͤΎ ˸̏̊ ˥ˣ̂ ˥˽˽̇ ˨˻˹˸

ʆʧʳʪ ɿʥʘʥʠʝ ʅʘʚʳʢʠ
ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ

ʨʘʟʚʠʪʠʝ

˹͍͙͊ͫͭ͊ͤ;͔͍ͫͭͦ ͋ͦ͡Έ΄͔Σ ;͔ͣ ͦ͋ͯ;͔͙͔ͤ Χ



˿͙͔ͫͭͣ͊ ͍͙ͤ͊ͫͭ͊ͤ;͔͍ͫͭ͊ ͍ ˥˴˻̂ ̇ˮ˻ ζ̑͗ͤ·͚η

ʊʨʘʜʠʮʠʦʥʥʦʝ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ

ʂʨʘʪʢʦʩʨʦʯʥʦʝ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ

ʇʘʨʪʥʝʨʩʢʦʝ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ



ˮ͔ͤͫͭͪͯͣͤͭ· ͍͙ͤ͊ͫͭ͊ͤ;͔͍ͫͭ͊ ͍ ˥˴˻̂ ̇ˮ˻ ζ̑͗ͤ·͚η

ʄʝʪʦʜʠʯʝʩʢʘʷ ʧʦʤʦʱʴ

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ 
ʠ ʧʨʦʙʣʝʤ

ʉʦʚʤʝʩʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʕʆʄ

ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ: ʨʝʛʫʣʷʨʥʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʚʷʟʴ ʦʪ ʥʘʩʪʘʚʥʠʢʘ



˨͙͙ͤ͊ͣ͊͟ ͨͦͯ͡;͔͙ͤΎ ͎͍ͪ͊ͤͭͦ ˨˻ ͙ ˽˻˿˶˩ 
͍͔͔͙ͤ͒ͪͤΎ ͍͙ͤ͊ͫͭ͊ͤ;͔͍ͫͭ͊ ͍ ˥˴˻̂ ̇ˮ˻ ζ̑͗ͤ·͚η
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2021 ʛʦʜ

2026 ʛʦʜ ɼʠʥʘʤʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʦʩʚʦʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʨʝʜʠ ʧʝʜʘʛʦʛʦʚ ʩ 2021 ʧʦ 2026 ʛʦʜ.



˸͍ͦͫͦͫ͊͟͟Ύ Ή͔ͭͪͦͤͤ͊͟͡Ύ ΄ͦ͊͟͡ ͒͡Ύ ͎ͦͫͦ͋ͦͦ ͔͔ͪ͋ͤ͊͟



˿̇˩˹ˢ˾ˮˮ ˮ˭̂̉˩˹ˮ̒ ́˩˸̍ ˢ˻˻˽ ˻ ̂˻ ό͍͙͊ͪ͊ͤͭ нύ



˿̇˩˹ˢ˾ˮˮ ˮ˭̂̉˩˹ˮ̒ ́˩˸̍ ˢ˻˻˽ ˻ ̂˻ ό͍͙͊ͪ͊ͤͭ мύ



ɻʂʆʋ ʎʀʆ çʖʞʥʳʡè

https://ugniy.mskobr.ru/

E-mail: cpmss-u@edu.mos.ru

ʊʠʪʦʚʘ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʧʨʝʜʩʝʜʘʪʝʣʴ ʄʆ ʄʕʐ ɻʂʆʋ ʎʀʆ çʖʞʥʳʡè, 

ʫʯʠʪʝʣʴ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ çʧʝʜʘʛʦʛ-ʥʘʩʪʘʚʥʠʢè, çʧʝʜʘʛʦʛ-ʤʝʪʦʜʠʩʪè

e.titova@cio-u.ru

https://ugniy.mskobr.ru/
mailto:cpmss-u@edu.mos.ru
mailto:e.titova@cio-u.ru


ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ

ʩ ʆɺɿ ʦʪ ɸ ʜʦ ʗ: ʩʦʟʜʘʥʠʝ ʫʩʧʝʰʥʦʛʦ 

ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʧʦ ʧʨʝʜʤʝʪʫ çʏʪʝʥʠʝè 

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1) 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʄʕʐ 

ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ɸʆʆʇ:

ʫʯʠʪʝʣʴ

ɻʂʆʋ ʎʀʆ çʖʞʥʳʡè

ʅʘʪʘʣʴʷ ʅʠʢʦʣʘʝʚʥʘ ɻʦʣʫʙʝʚʘ



˿ͼ͔͙͚ͤ͊ͪ ͙ͯ͘;͔͙ͤΎ ͔ͭͣ·ό͙͙͡ ͫͼ͔͙͚ͤ͊ͪ ͔ͭͣ·ύ τΉͭͦ Ή͔ͭͪͦͤͤ͟͡·͚ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͔͙ͣ͊ͭͪ͊͡ ͍ ˸͍͚ͦͫͦͫͦ͟͟ Ή͔͚ͭͪͦͤͤͦ͟͡ ΄͔ͦ͟͡ ό˸̏̊ύΣ 
͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·͚ ͒͡ΎΥ

Å͍͔͔͙ͨͪͦ͒ͤΎ ͯ;͔͋ͤ·ͻ ͊ͤ͘Ύ͙͚ͭΤ
Å͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͦ͋ͯ;͊Ό΅͙ͻͫΎΤ
Åͦͼ͔͙ͤ͟ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͨͦ ͔͔͖͚ͦͨͪ͒ͤͤͦ͡ ͔͔ͭͣΣ ͍͟͡Ό;͖͚ͤͤͦ 
͍ ͔͙ͭͣ͊ͭ;͔͙͚ͫ͟ ͊ͪ͊ͫ͟͟Φ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



Å˿ͼ͔͙͚ͤ͊ͪ ͔ͭͣ· ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͙ͯ͘;͔͙͔ͤ ͚ͦ͒ͤͦ ͔ͭͣ· ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͔ͤ ͔͔͔ͣͤ о ͍ͯͪͦͦ͟
Å˿ͼ͔͙͚ͤ͊ͪ ͔ͭͣ· ͍͟͡Ό;͔͊ͭ ͔ͤ ͔͔͔ͣͤ му ͺ͎͔͍ͪ͊ͣͤͭͦ
Å˨͡Ύ ͎͊͗͒ͦͦ͟ ͺ͎͔ͪ͊ͣͤͭ͊ ͫͼ͔͙ͤ͊ͪΎ ͔ͭͣ· ͯ͊͊ͤͦ͘͟ ͍͙͔ͤ͊͊ͤ͘

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ɼʠʘʣʦʛʦʚʘʷ ʜʦʩʢʘ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ʇʣʘʥʰʝʪ ʫʯʠʪʝʣʷ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ʇʣʘʥʰʝʪ ʫʯʝʥʠʢʘ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ʏʪʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʣʘʥʰʝʪʝ ʫʯʠʪʝʣʷ ? 

ʇʣʘʥʰʝʪ ʫʯʠʪʝʣʷ: ʧʦʜʨʦʙʥʳʡ ʭʦʜ ʫʨʦʢʘ ʩ ʦʧʠʩʘʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʠ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ, ʪʝʩʪʦʚʳʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ʏʪʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʣʘʥʰʝʪʝ ʫʯʝʥʠʢʘ ? 

˽͊ͤ͡΄͔ͭ ͯ;͔͙ͤ͊͟ ͔ͤ ͔͒ͦ͗ͤ͡ ͙͍͒ͯ͋ͪͦ͊ͭ͡Έ ͙͎͍͒͊ͦͦͯ͡Ό ͒ͦͫͯ͟

V ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ

V ɺʦʧʨʦʩʳ ʧʦʩʣʝ ʧʨʦʩʤʦʪʨʘ 

ʚʠʜʝʦʢʦʥʪʝʥʪʘ ʠ 

ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʘʫʜʠʦʟʘʧʠʩʠ

V ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ʉʮʝʥʘʨʠʡ ʪʝʤʳ ʩʦʜʝʨʞʠʪ 

ʢʦʥʪʨʦʣʴʥʦ-ʦʮʝʥʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ 

ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʫʨʦʚʥʝʡ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



Å ʂʦʨʦʪʢʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ

Å ʏʸʪʢʠʝ ʠʥʩʪʨʫʢʮʠʠ

Å ʃʘʢʦʥʠʯʥʳʡ ʪʝʢʩʪ ʥʘ ʦʜʥʦʪʦʥʥʦʤ ʬʦʥʝ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ˮͯ͘;͔͙͔ͤ ͍͎ͤͦͦͦ ͔͙ͣ͊ͭͪ͊͊͡ ͤ͊;͙͔ͤ͊ͭͫΎ ͫ ͯͭͦ;͔͙ͤͤΎ ͤ͊͘;͔͙͚ͤ ͔ͤͤ͊ͦͣ͘͟·ͻ ͍ͫͦ͡

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



ʉʮʝʥʘʨʠʡ ʪʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝ ʤʝʥʝʝ 5 ʢʦʤʧʝʪʝʥʮʠʡ:

˿͎͙͊ͣͦͦͪ͊ͤ͊͘ͼ͙Ύ ͦ͋ͯ;͊Ό΅͙ͻͫΎ

͔͔̏ͣͤͭ͡· ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͙ͪͭ͟;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡Ύ

͔͔̏ͣͤͭ͡· ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͔͙͍͎ͪ͊ͭͤͦͦ͟ ͣ·΄͔͙ͤ͡Ύ

˴͙͙͍ͦͣͣͯͤ͊ͭͤ͟·͔ ͔͔ͦͣͨͭͤ͟ͼ͙͙

˴͔͔ͦͣͨͭͤͼ͙͙ ͔͚ͨͪͦͭͤͦ͟κ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ

˴͔͔ͦͣͨͭͤͼ͙͙ ͚ͦͣ͊ͤ͒ͤͦ͟ ͪ͊͋ͦͭ·

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



Å ˻͍͔ͭͭ· ͤ͊ ͍ͦͨͪͦͫ· ͟ ͔ͭͫͭͯ͟ ͫ ͨͦͣͦ΅ΈΌ 
͙͔͙͊ͯ͒ͦͣ͊ͭͪ͊͊͡

Å ˾͊͋ͦͭ͊ ͤ͊͒ ͔͙ͫ͟͡;͔͙ͫͣ͟ ͤ͊͘;͔͙͔ͤͣ ͍ͫͦ͡
Å ˮ͔͙͍ͤͭͪ͊ͭͤ͟·͔ ͙͊͒͊ͤ͘Ύ
Å ͔͍́ͫͭͦ·͔ ͙͊͒͊ͤ͘Ύ
Å ˨͍͙͎͔͊ͭ͡Έͤ·͔ ͔͙ͯͨͪ͊͗ͤͤΎ
Å ˾͊͋ͦ;͙͔ ͙ͫͭ͡· ͒͡Ύ ͪ͊ͤ͘·ͻ ͍͔͚ͯͪͦͤ

ÅІ;͍͔͔͊ͫͣͫͭ
ÅІͦ͋ͯ;͔͙͔ͤͨͦ͊ͦͦͨ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)

https://uchebnik.mos.ru/catalogue?tags=%D1%87%D0%B0%D1%81%D0%B2%D0%BC%D0%B5%D1%81%D1%82%D0%B5
https://uchebnik.mos.ru/catalogue?tags=%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5%D0%BF%D0%BE%D0%B0%D0%BE%D0%BE%D0%BF


ID: 2961985

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 1)



https://ugniy.mskobr.ru/

https://ugniy.mskobr.ru/


ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʄʕʐ

ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ɸʆʆʇ:

ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ
ʩ ʆɺɿ ʦʪ ɸ ʜʦ ʗ: ͍͙ͦͣͦ͗ͤͦͫͭ͘ ˸̏̊ 

͒͡Ύ ͔͎͎͍ͨ͒͊ͦͦ-͙ͨͫͻ͎͍ͦͦͦ͡

ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛ

ɻʂʆʋ ʎʀʆ çʖʞʥʳʡè

ʀʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ ʌʝʜʦʨʦʚʘ



ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)



ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

V ʩʣʝʜʦʚʘʥʠʝʤʝʪʦʜʠʯʝʩʢʠʤʨʝʢʦʤʝʥʜʘʮʠʷʤʠʩʦʦʪʚʝʪʩʪʚʠʝʌɸʆʇ

V ʬʦʨʤʠʨʦʚʘʥʠʝʞʠʟʥʝʥʥʳʭʢʦʤʧʝʪʝʥʮʠʡ

V ʠʩʧʦʣʴʟʦʚʘʥʠʝʤʫʣʴʪʠʤʝʜʠʡʥʳʭʩʨʝʜʩʪʚ(ʘʫʜʠʦ,ʚʠʜʝʦ,ʘʥʠʤʘʮʠʷ)

ʜʣʣ̫ʫʯʰʝʛʦʫʩʚʦʝʥʠʷʤʘʪʝʨʠʘʣʘ

V ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡʧʦʜʭʦʜ

V ʤʠʥʠʤʠʟʘʮʠʷʥʘʛʨʫʟʢʠ(ʨʘʟʙʠʝʥʠʝʤʘʪʝʨʠʘʣʘʥʘʤʘʣʳʝʙʣʦʢʠ,ʧʦʰʘʛʦʚʳʝ

ʠʥʩʪʨʫʢʮʠʠ)



ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʤʘʪʝʨʠʘʣʘ

V ʅʘɻ ʢʨʘʥʝʨʘʟʤʝʱʘʝʪʩʷʥʝʙʦʣʝʝ3-5ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭʦʙʲʝʢʪʦʚ,ʭʦʨʦʰʝʛʦʢʘʯʝʩʪʚʘ

V ʇʨʝʜʤʝʪʥʳʝʢʘʨʪʠʥʢʠʩʦʜʝʨʞʘʪʥʝʡʪʨʘʣʴʥʳʡʦʜʥʦʪʦʥʥʳʡʬʦʥ

V ʀʩʧʦʣʴʟʫʶʪʩʷʨʝʘʣʠʩʪʠʯʥʳʝʠʟʦʙʨʘʞʝʥʠʷʩ ʷʨʢʦʚʳʨʘʞʝʥʥʳʤʠʭʘʨʘʢʪʝʨʥʳʤʠ

ʩʫʱʝʩʪʚʝʥʥʳʤʠʧʨʠʟʥʘʢʘʤʠʦʙʲʝʢʪʦʚʠʣʠʧʨʝʜʤʝʪʦʚ

V ʀʟʦʙʨʘʞʝʥʠʷʧʨʝʜʤʝʪʦʚʜʦʣʞʥʳʙʳʪʫɹʟʥʘʚʘʝʤʳʤʠ,ʟʥʘʢʦʤʳʤʠʜʝʪʷʤ,ʝʜʠʥʦʦʙʨʘʟʥʳʤʠʧʦ

ʩʪʠʣʶ,ʘʪʘʢʞʝʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴʪʨʝʙʦʚʘʥʠʷʤʧʨʦʛʨʘʤʤʳ

V ʆʪʩʫʪʩʪʚʫʝʪʥʘʣʦʞʝʥʠʝʦʙʲʝʢʪʦʚʠʣʠʧʨʝʜʤʝʪʦʚ

V ʀʟʦʙʨʘʞʝʥʠʷʥʝʜʦʣʞʥʳʙʳʪʧɹʝʨʝʛʨʫʞʝʥʳʜʝʪʘʣʷʤʠ

V ʋʯʠʪʳʚʘʝʪʩʷʩʦʨʘʟʤʝʨʥʦʩʪʴʦʙʲʝʢʪʦʚʦʪʥʦʩʠʪʝʣʴʥʦʜʨʫʛʜʨʫʛʘ

V ʀʥʩʪʨʫʢʮʠʠʜʦʣʞʥʳʙʳʪʯɹʸʪʢʠʤʠ,ʢʨʘʪʢʠʤʠ

V ɺʠʜʝʦʬʨʘʛʤʝʥʪʳʥʝʙʦʣʝʝ3 ʤʠʥʫʪ

V ʉʫʱʝʩʪʚʝʥʥʘʷʠʥʬʦʨʤʘʮʠʷʚʳʜʝʣʷʝʪʩʷʚʪʝʢʩʪʝʮʚʝʪʦʤʠʣʠhʨʠʬʪʦʤ,ʥʘʧʨʠʤʝʨʛʣʘʛʦʣʳ



5 ʢʦʤʧʝʪʝʥʮʠʡ

Áʕʣʝʤʝʥʪʳ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 

Áʕʣʝʤʝʥʪʳ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ

Áʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ

Áʂʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ

Áʉʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʘʶʱʠʭʩʷ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)



ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè 

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʉʮʝʥʘʨʠʡ ʪʝʤʳ ʧʦ ʧʨʝʜʤʝʪʫ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷè

ʊʝʤʘ ʩʮʝʥʘʨʠʷ: ʋʟʥʘʚʘʥʠʝ (ʨʘʟʣʠʯʝʥʠʝ) ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ: ʢʨʫʛ, ʢʚʘʜʨʘʪ, ʪʨʝʫʛʦʣʴʥʠʢ.

ʕʪʘʧ ʦʙʫʯʝʥʠʷ: ʦʙʫʯʘʶʱʠʝʩʷ ʫʞʝ ʟʥʘʶʪ ʠ ʨʘʟʣʠʯʘʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ (ʰʘʨ, ʢʫʙ, ʧʨʠʟʤʘ).

ʇʣʘʥʠʨʫʝʤʳʡ ʨʝʟʫʣʴʪʘʪ: ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ:ʢʨʫʛ, ʢʚʘʜʨʘʪ, ʪʨʝʫʛʦʣʴʥʠʢ.



ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè 

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʢʦʨʨʝʢʮʠʦʥʥʦʛʦ ʢʫʨʩʘ çʉʝʥʩʦʨʥʦʝ ʨʘʟʚʠʪʠʝè



ʋʨʦʢ 1. ʂʨʫʛ

ʌʨʘʛʤʝʥʪ 1. ɸʢʪʫʘʣʠʟʘʮʠʷ ʟʥʘʥʠʡ. ʉʪʘʨʪʦʚʳʡ ʢʦʥʪʨʦʣʴ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʜʠʘʣʦʛʦʚʘʷ ʜʦʩʢʘ ʧʣʘʥʰʝʪ ʫʯʠʪʝʣʷ



ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʋʨʦʢ 1. ʂʨʫʛ

ʌʨʘʛʤʝʥʪ 2. ʀʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ

ʜʠʘʣʦʛʦʚʘʷ ʜʦʩʢʘ ʧʣʘʥʰʝʪ ʫʯʠʪʝʣʷ



ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʋʨʦʢ 1. ʂʨʫʛ

ʌʨʘʛʤʝʥʪ 3. ʇʝʨʚʠʯʥʘʷ ʧʨʦʚʝʨʢʘ ʧʦʥʠʤʘʥʠʷ ʤʘʪʝʨʠʘʣʘ

ʜʠʘʣʦʛʦʚʘʷ ʜʦʩʢʘ ʧʣʘʥʰʝʪ ʫʯʠʪʝʣʷ



ʋʨʦʢ 1. ʂʨʫʛ

ʌʨʘʛʤʝʥʪ 4. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʚ ʥʦʚʦʡ ʩʠʪʫʘʮʠʠ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʜʠʘʣʦʛʦʚʘʷ ʜʦʩʢʘ ʧʣʘʥʰʝʪ ʫʯʠʪʝʣʷ



ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʋʨʦʢ 1. ʂʨʫʛ

ʌʨʘʛʤʝʥʪ 5. ɿʘʢʨʝʧʣʝʥʠʝ ʠʟʫʯʝʥʥʳʭ ʟʥʘʥʠʡ. ʊʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ



ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʜʠʘʣʦʛʦʚʘʷ ʜʦʩʢʘ ʧʣʘʥʰʝʪ ʫʯʠʪʝʣʷ

ʋʨʦʢ 1. ʂʨʫʛ

ʌʨʘʛʤʝʥʪ 6. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʚ ʥʦʚʦʡ ʩʠʪʫʘʮʠʠ



ʋʨʦʢ 1. ʂʨʫʛ

ʌʨʘʛʤʝʥʪ 7. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʜʠʘʣʦʛʦʚʘʷ ʜʦʩʢʘ ʧʣʘʥʰʝʪ ʫʯʠʪʝʣʷ



ʋʨʦʢ 1. ʂʨʫʛ

ʌʨʘʛʤʝʥʪ 8. ʇʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ. ʊʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ

ʉʦʟʜʘʥʠʝ ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)



ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʕʐ

Á ʄʘʪʝʨʠʘʣʳ ʧʦʣʥʦʩʪʴʶ ʛʦʪʦʚʳ, ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʜʦʩʪʫʧʥʳ

Á ʄʘʪʝʨʠʘʣʳ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ

Á ʄʘʪʝʨʠʘʣʳ ʤʝʪʦʜʠʯʝʩʢʠ ʦʜʦʙʨʝʥʳ

Á ʄʘʪʝʨʠʘʣʳ ʨʘʟʥʦʦʙʨʘʟʷʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʫʨʦʢʝ

Á ʄʘʪʝʨʠʘʣʳ ʧʦʚʳʰʘʶʪ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʜʝʪʝʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ

Á ʄʘʪʝʨʠʘʣʳ ʦʙʣʝʛʯʘʶʪ ʧʝʜʘʛʦʛʫ ʧʦʜʛʦʪʦʚʢʫ ʢ ʫʨʦʢʫ

Á ʉʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʚ ʄʕʐ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʘʪʪʝʩʪʘʮʠʠ ʧʝʜʘʛʦʛʦʚ



ʕʆʄ çʉʮʝʥʘʨʠʡ ʪʝʤʳè ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʦʪ ɸ ʜʦ ʗ: 

ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ 

ʚ ʨʘʤʢʘʭ ʩʮʝʥʘʨʠʷ ʪʝʤʳ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ɸʆʆʇ ʆ ʋʆ 

(ʚʘʨʠʘʥʪ 2)

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʄʕʐ

ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ɸʆʆʇ:

ʫʯʠʪʝʣʴ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ

ɻʂʆʋ ʎʀʆ çʖʞʥʳʡè

ʅʘʪʘʣʴʷ ɸʥʘʪʦʣʴʝʚʥʘ ʃʦʛʠʥʦʚʘ 



ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʟʘʜʘʥʠʝ ʚ ʨʘʤʢʘʭ ʩʮʝʥʘʨʠʷ ʪʝʤʳ

ɺʢʣʶʯʘʶʪ ʨʘʙʦʪʫ ʩ:

Å ʚʠʜʝʦ

Å ʘʫʜʠʦ

Å ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ

Å ʟʘʧʦʣʥʝʥʠʝ ʧʨʦʧʫʩʢʦʚ

Å ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʷʤʠ

Å ʩʠʤʫʣʷʮʠʷ



ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʜʘʥʠʡ 
ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʩʮʝʥʘʨʠʷ ʪʝʤʳ

ʩʦʟʜʘʥʠʝ 

ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ 

ʩʮʝʥʘʨʠʷ ʫʨʦʢʘ

ʢʦʣʠʯʝʩʪʚʦ 

ʚ ʩʮʝʥʘʨʠʠ

ʪʨʝʙʦʚʘʥʠʷ

ʢ ʩʮʝʥʘʨʠʶ ʫʨʦʢʘ

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ



V ʜʦʩʪʫʧʥʦʩʪʴʩʦʜʝʨʞʘʥʠʷ

V ʥʘʛʣʷʜʥʦʩʪʴ

V ʧʨʘʢʪʠʯʝʩʢʘʷʥʘʧʨʘʚʣʝʥʥʦʩʪʴ

V ʫʯʸʪʠʥʜʠʚʠʜʫʘʣʴʥʳʭʦʩʦʙʝʥʥʦʩʪʝʡ

V ʨʘʟʚʠʪʠʝʞʠʟʥʝʥʥʳʭʢʦʤʧʝʪʝʥʮʠʡ

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʚ ʩʮʝʥʘʨʠʠ ʪʝʤʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)



ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ 

ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʩʮʝʥʘʨʠʷ ʪʝʤʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)



ɿʘʜʘʥʠʝ

2 ʢʦʨʟʠʥʳ

ʗʙʣʦʢʠ 

(ʙʦʣʴʰʠʝ ʠ ʤʘʣʝʥʴʢʠʝ)

ʂʥʦʧʢʘ ʦʪʚʝʪʘ

ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ 

ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʩʮʝʥʘʨʠʷ ʪʝʤʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)



ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ 

ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʩʮʝʥʘʨʠʷ ʪʝʤʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ɸʆʆʇ ʆ ʋʆ (ʚʘʨʠʘʥʪ 2)

ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ ʠ ʬʦʨʤʘʪʘ 
ʟʘʜʘʥʠʷ

ʧʦʜʛʦʪʦʚʢʘ ʤʘʪʝʨʠʘʣʦʚ

ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ



ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ ʠ ʬʦʨʤʘʪʘ ʟʘʜʘʥʠʷ
ɿʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ: çɹʦʣʴʰʦʡ-ʤʘʣʝʥʴʢʠʡè 



ʇʦʜʛʦʪʦʚʢʘ ʤʘʪʝʨʠʘʣʦʚ 



ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ

1



ɿʘʛʨʫʟʢʘ ʠʟʦʙʨʘʞʝʥʠʡ

ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ

2



ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ

3



ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʢ ʬʦʥ 

ʠʥʪʝʨʘʢʪʠʚʘ

ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ

4



5
ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ

ɿʘʛʨʫʟʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ



ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʜʘʥʠʷ

6

ʇʨʠʚʝʜʝʥʠʝʨʘʟʤʝʨʘʢʥʝʦʙʭʦʜʠʤʳʤʧʘʨʘʤʝʪʨʘʤ


