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по эксплуатации 
 

Оптический теодолит RGK TO-02 (с поверкой) 
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1. НȈȏȕȈчȍȕȐȍ ȚȍȖȌȖȓȐȚȈ

ǶȗȚȐȟȍșȒȐȑ ȚȍȖȌȖȓȐȚ RGK TǶ-02 ȗȘȍȌȕȈȏȕȈȟȍȕ 
Ȍȓȧ ȐȏȔȍȘȍȕȐȧ țȋȓȖȊ, ȐșȗȖȓȤȏțȧ ȊȐȏȐȘȕȣȍ ȞȍȓȐ 
Ȑ ȗȘȍȌȔȍȚȣ ȔȍșȚȕȖșȚȐ. ǺȍȔȗȍȘȈȚțȘȕȣȑ ȌȐȈȗȈȏȖȕ 
ȘȈȉȖȚȣ ȖȚ -30 ȌȖ +50 °ǹ.

2. ǺȍхȕȐчȍșȒȐȍ хȈȘȈȒȚȍȘȐșȚȐȒȐ

ǺȘțȉȈ
ȐȏȖȉȘȈȎȍȕȐȍ............................................ȗȘȧȔȖȍ
ȒȖȥȜȜȐȞȐȍȕȚ ȕȐȚȧȕȖȋȖ ȌȈȓȤȕȖȔȍȘȈ.................100
ȕȈȐȔȍȕȤȠȍȍ ȘȈșșȚȖȧȕȐȍ ȊȐȏȐȘȖȊȈȕȐȧ, Ȕ..............2
țȋȖȓ ȗȖȓȧ ȏȘȍȕȐȧ..........................................1°30’
ȌȐȈȔȍȚȘ ȖȉȢȍȒȚȐȊȈ, ȔȔ.....................................40
țȊȍȓȐȟȍȕȐȍ...................................................30ǽ

ǳȐȔȉ, ȔȐȒȘȖȔȍȚȘ, ȒȖȔȗȍȕșȈȚȖȘ
ȌȐȈȔȍȚȘ ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ ȓȐȔȉȈ, ȔȔ..................90 
ȏȕȈȟȍȕȐȍ ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ ȓȐȔȉȈ, ’’...................20
ȌȐȈȔȍȚȘ ȊȍȘȚȐȒȈȓȤȕȖȋȖ ȓȐȔȉȈ, ’’........................70
ȏȕȈȟȍȕȐȍ ȊȍȘȚȐȒȈȓȤȕȖȋȖ ȓȐȔȉȈ, ’’......................20
ȏȕȈȟȍȕȐȍ ȖȗȚȐȟȍșȒȖȋȖ ȔȐȒȘȖȔȍȚȘȈ...................1cc 
ȌȐȈȗȈȏȖȕ ȒȖȔȗȍȕșȈȞȐȐ ȊȍȘȚȐȒȈȓȤȕȖȋȖ ȒȘțȋȈ.....±2’

ǹȘȍȌȕȧȧ ȒȊȈȌȘȈȚȐȟȍșȒȈȧ ȗȖȋȘȍȠȕȖșȚȤ ȐȏȔȍȘȍȕȐȧ 
ȖȌȕȐȔ ȗȘȐȍȔȖȔ:

ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ țȋȓȈ.......................................2’’
ȊȍȘȚȐȒȈȓȤȕȖȋȖ țȋȓȈ..........................................2’’
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ǻȘȖȊȕȐ. ǾȍȕȈ ȌȍȓȍȕȐȧ țȘȖȊȕȍȑ:
ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ...........................................20’’
ȒȘțȋȓȖȋȖ..........................................................8’

ǶȗȚȐȟȍșȒȐȑ ȞȍȕȚȘȐȘ 
ȐȏȖȉȘȈȎȍȕȐȍ............................................ȗȘȧȔȖȍ
țȊȍȓȐȟȍȕȐȍ.....................................................3ǽ
țȋȖȓ ȗȖȓȧ ȏȘȍȕȐȧ.............................................5°
ȕȈȐȔȍȕȤȠȍȍ ȘȈșșȚȖȧȕȐȍ ȊȐȏȐȘȖȊȈȕȐȧ, Ȕ...........0,5

ǴȈșșȈ, Ȓȋ:
ȚȍȖȌȖȓȐȚ ȉȍȏ ȜțȚȓȧȘȈ ........................................6

3. КȖȔȗȓȍȒȚȕȖșȚь

1. ǺȍȖȌȖȓȐȚ.......................................................1
2. ǻȗȈȒȖȊȖȟȕȣȑ ȜțȚȓȧȘ......................................1
3. ǶȚȊȍȘȚȒȈ ȔȈȓȈȧ.............................................1
4. ǩȓȍȕȌȈ..........................................................1
5. ǲȐșȚȖȟȒȈ.......................................................1
6. ǶȚȊȍș............................................................1
7.  ǿȍȝȖȓ...........................................................1
8. ШȗȐȓȤȒȈ.......................................................2
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1. ǶȗȚȐȟȍșȒȐȑ ȊȐȏȐȘ
2. ǯȍȘȒȈȓȖ ȖșȊȍȡȍȕȐȧ ȗȘȐ ȊȍȘȚȐȒȈȓȤȕȖȔ ȒȘțȋȍ
3. ǲȘȍȔȈȓȤȍȘȈ (ȜȖȒțșȐȘȖȊȒȈ) ȏȘȐȚȍȓȤȕȖȑ ȚȘțȉȣ
4. ǶȒțȓȧȘ ȔȐȒȘȖșȒȖȗȈ
5. ǶȒțȓȧȘ ȏȘȐȚȍȓȤȕȖȑ ȚȘțȉȣ
6. ǵȈȊȖȌȧȡȐȑ ȊȐȕȚ ȗȘȐ ȊȍȘȚȐȒȈȓȤȕȖȔ ȒȘțȋȍ
7. ǲȘȣȠȒȈ Ȍȓȧ ȌȖșȚțȗȈ Ȓ ȦșȚȐȘȖȊȖȟȕȣȔ ȊȐȕȚȈȔ 

 Ȍȓȧ ȐșȗȘȈȊȓȍȕȐȧ ȖȠȐȉȒȐ ȐȕȌȍȒșȈ ȊȍȘȚȐȒȈȓȤȕȖȋȖ ȒȘțȋȈ
8. ǶȒțȓȧȘ ȞȍȕȚȘȐȘȈ
9. ǯȍȘȒȈȓȖ ȖșȊȍȡȍȕȐȧ ȗȘȐ ȋȖȘȐȏȖȕȚȈȓȤȕȖȔ ȒȘțȋȍ
10. ǵȈȊȖȌȧȡȐȑ ȊȐȕȚ ȗȘȐ ȋȖȘȐȏȖȕȚȈȓȤȕȖȔ ȒȘțȋȍ
11. ǯȈȎȐȔȕȖȑ ȊȐȕȚ ȚȘȍȋȍȘȈ

4. ǻșȚȘȖȑșȚȊȖ ȚȍȖȌȖȓȐȚȈ

6



20

22

21

12

15

17
18

1913

16

13

14

12. ǶȉȢȍȒȚȐȊ
13. ǯȈȎȐȔȕȣȍ ȊȐȕȚȣ ȜȐȒșȐȘțȦȚ ȗȖȓȖȎȍȕȐȍ Ȗșȍȑ
14. ǴȐȒȘȖȔȍȚȘȐȟȍșȒȐȑ ȊȐȕȚ ȗȘȐ ȊȍȘȚȐȒȈȓȤȕȖȔ Ȑ ȋȖȘȐȏȖȕȚȈȓȤȕȖȔ ȒȘțȋȍ
15. ǲȕȖȗȒȈ — ȊȐȕȚ ȉȓȖȒȐȘȖȊȒȐ/ȘȈȏȉȓȖȒȐȘȖȊȒȐ ȒȖȔȗȍȕșȈȚȖȘȈ
16. ǷȍȘȍȒȓȦȟȍȕȐȍ ȘȍȎȐȔȖȊ șȕȧȚȐȧ ȖȚșȟȍȚȟȐȒȖȊ ȊȍȘȚȐȒȈȓȤȕȖȋȖ 
 Ȑ ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ ȒȘțȋȈ
17. ǨȔȗțȓȈ ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ țȘȖȊȕȧ, ȏȈȡȐȡȍȕȈ șȚȈȓȤȕȖȑ ȒȖȓȉȖȑ
18. ЮșȚȐȘȖȊȖȟȕȣȍ ȊȐȕȚȣ ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ țȘȖȊȕȧ
19. ǯȈȒȘȍȗȐȚȍȓȤȕȣȑ ȊȐȕȚ ȗȍȘȍșȚȈȕȖȊȒȐ ȓȐȔȉȈ
20. ǲȘțȋȓȣȑ țȘȖȊȍȕȤ
21. ǺȘȍȋȍȘ
22. ǷȖȌȢȍȔȕȣȍ ȊȐȕȚȣ
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 4.1. ǺȍȖȌȖȓȐȚ TǶ-02 șȒȖȕșȚȘțȐȘȖȊȈȕ ȗȖ ȔȖȌțȓȤȕȖ-
Ȕț ȗȘȐȕȞȐȗț. ǶșȕȖȊȕȣȔȐ ȟȈșȚȧȔȐ ȚȍȖȌȖȓȐȚȈ ȧȊȓȧ-
ȦȚșȧ ȏȘȐȚȍȓȤȕȈȧ ȚȘțȉȈ, ȊȍȘȚȐȒȈȓȤȕȈȧ ȖșȤ ș ȋȖȘȐȏȖȕ-
ȚȈȓȤȕȣȔ ȒȘțȋȖȔ, ȒȖȓȖȕȒȈ ș ȋȖȘȐȏȖȕȚȈȓȤȕȖȑ ȖșȤȦ Ȑ 
ȊȍȘȚȐȒȈȓȤȕȣȔ ȒȘțȋȖȔ, ȔȖȌțȓȤ ȖȚșȟȍȚȕȖȑ șȐșȚȍȔȣ, 
ȔȐȒȘȖȔȍȚȘ, ȖȚșȟȍȚȕȣȑ ȔȐȒȘȖșȒȖȗ, ȕȈȊȖȌȧȡȐȍ țșȚȘȖȑ-
șȚȊȈ. ǯȘȐȚȍȓȤȕȈȧ ȚȘțȉȈ ȖȉȖȐȔȐ ȒȖȕȞȈȔȐ ȗȍȘȍȊȖȌȐȚșȧ 
ȟȍȘȍȏ ȏȍȕȐȚ Ȑ ȜȖȒțșȐȘțȍȚșȧ ȕȈ ȗȘȍȌȔȍȚ ȊȘȈȡȍȕȐȍȔ 
ȒȘȍȔȈȓȤȍȘȣ (3). ǶȒțȓȧȘ țșȚȈȕȈȊȓȐȊȈȍȚșȧ ȗȖ ȋȓȈȏț 
ȕȈȉȓȦȌȈȚȍȓȧ ȊȘȈȡȍȕȐȍȔ ȌȐȖȗȚȘȐȑȕȖȋȖ ȒȖȓȤȞȈ (5) 
ȌȖ ȗȖȧȊȓȍȕȐȧ ȟȍȚȒȖȋȖ ȐȏȖȉȘȈȎȍȕȐȧ ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ 
ȠȚȘȐȝȈ șȍȚȒȐ ȕȐȚȍȑ.
ǶȗȚȐȟȍșȒȐȍ ȊȐȏȐȘȣ (1) ȗȘȍȌȕȈȏȕȈȟȍȕȣ Ȍȓȧ ȋȘțȉȖ-
ȋȖ ȕȈȊȍȌȍȕȐȧ ȕȈ ȞȍȓȤ. ǯȘȐȚȍȓȤȕȈȧ ȚȘțȉȈ ȕȈȊȖȌȐȚșȧ 
ȕȈ ȞȍȓȤ ȊȘȈȡȍȕȐȍȔ ȊȖȒȘțȋ ȋȖȘȐȏȖȕȚȈȓȤȕȖȑ ȖșȐ Ȑ 
ȊȘȈȡȍȕȐȍȔ ȒȖȓȖȕȒȐ ȚȍȖȌȖȓȐȚȈ ȊȖȒȘțȋ ȊȍȘȚȐȒȈȓȤȕȖȑ 
ȖșȐ. ǪȍȘȚȐȒȈȓȤȕȈȧ ȖșȤ ȗȖȓțȒȐȕȍȔȈȚȐȟȍșȒȖȋȖ ȚȐȗȈ 
ș ȖȗȖȘȖȑ ȕȈ ȠȈȘȐȒȐ Ȋ ȊȍȘȝȕȍȑ ȟȈșȚȐ ȖȉȍșȗȍȟȐȊȈȍȚ 
ȊȣșȖȒțȦ ȚȖȟȕȖșȚȤ ȐȏȔȍȘȍȕȐȧ ȋȖȘȐȏȖȕȚȈȓȤȕȣȝ țȋȓȖȊ, 
Ȋ ȚȖȔ ȟȐșȓȍ ȗȘȐ ȊȐȏȐȘȖȊȈȕȐȐ ȕȈ ȞȍȓȐ, ȏȍȕȐȚȕȣȍ ȘȈș-
șȚȖȧȕȐȧ ȒȖȚȖȘȣȝ ȏȕȈȟȐȚȍȓȤȕȖ ȖȚȓȐȟȈȦȚșȧ.

5. ПȖȌȋȖȚȖȊȒȈ ȚȍȖȌȖȓȐȚȈ Ȓ ȘȈȉȖȚȍ

 5.1. ǸȈȏȊȍȘȚȣȊȈȕȐȍ Ȑ țșȚȈȕȖȊȒȈ ȒȖȔȗȓȍȒȚȈ:
— ȖȚșȚȍȋȕțȚȤ ȘȍȔȍȠȖȒ, șȚȧȋȐȊȈȦȡȐȑ ȕȖȎȒȐ 
 ȠȚȈȚȐȊȈ, Ȑ ȖȚȘȍȋțȓȐȘȖȊȈȚȤ Ȑȝ ȌȓȐȕț;
— țșȚȈȕȖȊȐȚȤ ȠȚȈȚȐȊ ȕȈȌ ȚȖȟȒȖȑ ȚȈȒ, ȟȚȖȉȣ 
 ȗȓȖșȒȖșȚȤ ȍȋȖ ȋȖȓȖȊȒȐ ȘȈșȗȖȓȖȎȐȓȈșȤ 
 ȋȖȘȐȏȖȕȚȈȓȤȕȖ, Ȉ ȊȣșȖȚȈ șȖȖȚȊȍȚșȚȊȖȊȈȓȈ 
 ȘȖșȚț ȕȈȉȓȦȌȈȚȍȓȧ (ș țȟȍȚȖȔ ȊȣșȖȚȣ ȗȘȐȉȖȘȈ);
— ȖȚȒȘȍȗȐȊ ȏȈȔȒȐ, ȘȈșȒȘȣȚȤ ȜțȚȓȧȘ Ȑ ȐȏȊȓȍȟȤ
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 ȚȍȖȌȖȓȐȚ.
ǷȘȐ ȘȈȉȖȚȍ șȖ ȠȚȈȚȐȊȖȔ ȏȈȒȘȍȗȐȚȤ ȗȖȌșȚȈȊȒț 
ș ȚȍȖȌȖȓȐȚȖȔ ȕȈ ȋȖȓȖȊȒȍ ȠȚȈȚȐȊȈ șȚȈȕȖȊȣȔ ȊȐȕȚȖȔ.

 5.2. ǫȖȘȐȏȖȕȚȐȘȖȊȈȕȐȍ ȚȍȖȌȖȓȐȚȈ. ǺȍȖȌȖȓȐȚ ȋȖ-
ȘȐȏȖȕȚȐȘțȦȚ ȚȈȒȐȔ ȖȉȘȈȏȖȔ, ȟȚȖȉȣ ȊȍȘȚȐȒȈȓȤȕȈȧ 
ȖșȤ ȉȣȓȈ ȗȍȘȗȍȕȌȐȒțȓȧȘȕȈ ȋȖȘȐȏȖȕȚț. Ǭȓȧ ȥȚȖȋȖ 
ȕȍȖȉȝȖȌȐȔȖ:
— ȗȖȌȢȍȔȕȣȔȐ ȊȐȕȚȈȔȐ ȗȖȌșȚȈȊȒȐ ȊȊȍșȚȐ 
 ȗțȏȣȘȍȒ ȒȘțȋȓȖȋȖ țȘȖȊȕȧ Ȋ ȞȍȕȚȘ ȍȋȖ 
 ȖȒȘțȎȕȖșȚȍȑ;
— ȊȘȈȡȍȕȐȍȔ ȈȓȐȌȈȌȣ ȘȈșȗȖȓȖȎȐȚȤ 
 ȞȐȓȐȕȌȘȐȟȍșȒȐȑ țȘȖȊȍȕȤ ȚȈȒ, ȟȚȖȉȣ ȍȋȖ ȖșȤ 
 ȘȈșȗȖȓȖȎȐȓȈșȤ ȗȈȘȈȓȓȍȓȤȕȖ ȗȘȧȔȖȑ, 
 șȖȍȌȐȕȧȦȡȍȑ ȌȊȈ ȗȖȌȢȍȔȕȣȝ ȊȐȕȚȈ ȗȖȌșȚȈȊȒȐ, 
 Ȑ ȊȘȈȡȍȕȐȍȔ ȥȚȐȝ ȊȐȕȚȖȊ Ȋ ȗȘȖȚȐȊȖȗȖȓȖȎȕȣȝ 
 ȕȈȗȘȈȊȓȍȕȐȧȝ ȊȣȊȍșȚȐ ȗțȏȣȘȍȒ țȘȖȊȕȧ ȕȈ 
 șȍȘȍȌȐȕț;
— ȗȖȊȍȘȕțȚȤ ȈȓȐȌȈȌț ȕȈ 90° Ȑ, ȌȍȑșȚȊțȧ ȚȘȍȚȤȐȔ 
 ȗȖȌȢȍȔȕȣȔ ȊȐȕȚȖȔ ȗȖȌșȚȈȊȒȐ, șȕȖȊȈ ȊȣȊȍșȚȐ 
 ȗțȏȣȘȍȒ ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ țȘȖȊȕȧ ȕȈ șȍȘȍȌȐȕț;
— ȗȖȊȍȘȕțȚȤ ȈȓȐȌȈȌț ȕȈ 180° Ȑ ȗȘȖȊȍȘȐȚȤ 
 ȗȖȓȖȎȍȕȐȍ ȗțȏȣȘȤȒȈ țȘȖȊȕȧ. ǷȘȐ șȔȍȡȍȕȐȐ 
 ȗțȏȣȘȤȒȈ ȉȖȓȍȍ ȟȍȔ ȕȈ ȖȌȕȖ ȌȍȓȍȕȐȍ ȗȘȖȊȍșȚȐ 
 ȦșȚȐȘȖȊȒț.

 5.3. ǾȍȕȚȘȐȘȖȊȈȕȐȍ ȚȍȖȌȖȓȐȚȈ. ǾȍȕȚȘȐȘȖȊȈȕȐȍ 
ȕȈȌ ȚȖȟȒȖȑ ȊȣȗȖȓȕȧȦȚ ȖȌȕȐȔ Ȑȏ ȌȊțȝ șȗȖșȖȉȖȊ; 
ȗȘȐ ȗȍȘȊȖȔ șȗȖșȖȉȍ Ȍȓȧ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖȋȖ Ȟȍȕ-
ȚȘȐȘȖȊȈȕȐȧ ȐșȗȖȓȤȏțȦȚ ȕȐȚȧȕȖȑ ȖȚȊȍș, ȗȘȐ ȊȚȖ-
ȘȖȔ — ȗȘȍȌȊȈȘȐȚȍȓȤȕȖȍ Ȑ ȚȖȟȕȖȍ ȞȍȕȚȘȐȘȖȊȈȕȐȍ 
ȗȘȖȐȏȊȖȌȧȚ ȖȗȚȐȟȍșȒȐȔ ȞȍȕȚȘȐȘȖȔ.
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ПеȘȊый șȗȖșȖȉ:

— ȏȈȒȘȍȗȐȚȤ ȕȐȚȧȕȖȑ ȖȚȊȍș ȕȈ ȒȘȦȟȒȍ șȚȈȕȖȊȖȋȖ 
 ȊȐȕȚȈ;
— ȖȚȗțșȚȐȚȤ șȚȈȕȖȊȖȑ ȊȐȕȚ Ȑ, ȗȍȘȍȔȍȡȈȧ 
 ȚȍȖȌȖȓȐȚ ȗȖ ȋȖȓȖȊȒȍ ȠȚȈȚȐȊȈ, șȖȊȔȍșȚȐȚȤ 
 ȖșȚȘȐȍ ȖȚȊȍșȈ ș ȞȍȕȚȘȐȘțȍȔȖȑ ȚȖȟȒȖȑ;
— țȓȖȎȐȚȤ ȖȚȊȍș Ȋ țȗȈȒȖȊȖȟȕȣȑ ȜțȚȓȧȘ 
 ȚȍȖȌȖȓȐȚȈ, ȖȚȋȖȘȐȏȖȕȚȐȘȖȊȈȚȤ ȚȍȖȌȖȓȐȚ 
 șȖȋȓȈșȕȖ ȗ. 5.2 Ȑ ȊȊȍșȚȐ ȐȏȖȉȘȈȎȍȕȐȍ ȚȖȟȒȐ 
 Ȋ ȞȍȕȚȘ ȖȒȘțȎȕȖșȚȐ șȍȚȒȐ ȕȐȚȍȑ ȞȍȕȚȘȐȘȈ, 
 ȗȍȘȍȔȍȡȈȧ ȚȍȖȌȖȓȐȚ ȗȖ ȗȓȖșȒȖșȚȐ ȋȖȓȖȊȒȐ 
 ȠȚȈȚȐȊȈ;
— ȏȈȒȘȍȗȐȚȤ ȚȍȖȌȖȓȐȚ șȚȈȕȖȊȣȔ ȊȐȕȚȖȔ, 
 ȗȘȖȊȍȘȐȚȤ ȗȖȓȖȎȍȕȐȍ ȗțȏȣȘȤȒȈ 
 ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ țȘȖȊȕȧ Ȑ ȐȏȖȉȘȈȎȍȕȐȧ ȚȖȟȒȐ 
 Ȋ ȗȖȓȍ ȏȘȍȕȐȧ ȖȗȚȐȟȍșȒȖȋȖ ȞȍȕȚȘȐȘȈ;
— ȗȘȖȊȍȘȐȚȤ ȗȘȈȊȐȓȤȕȖșȚȤ ȦșȚȐȘȖȊȒȐ ȞȍȕȚȘȐȘȈ. 

Ǭȓȧ ȥȚȖȋȖ ȗȖȊȍȘȕțȚȤ ȈȓȐȌȈȌț ȕȈ 180° Ȑ, ȍșȓȐ șȔȍ-
ȡȍȕȐȍ ȐȏȖȉȘȈȎȍȕȐȧ ȚȖȟȒȐ ȕȍ șȖȖȚȊȍȚșȚȊțȍȚ ȌȖȗț-
șȚȐȔȖȑ ȗȖȋȘȍȠȕȖșȚȐ ȞȍȕȚȘȐȘȖȊȈȕȐȧ, ȗȍȘȍȔȍșȚȐȚȤ 
ȚȍȖȌȖȓȐȚ ȕȈ ȗȖȓȖȊȐȕț ȕȍșȖȊȗȈȌȍȕȐȧ ȚȈȒ, ȟȚȖȉȣ 
ȗȘȐ ȊȘȈȡȍȕȐȐ ȈȓȐȌȈȌȣ ȖȕȖ ȖȗȐșȣȊȈȓȖ ȖȒȘțȎ-
ȕȖșȚȤ, ȒȖȕȞȍȕȚȘȐȟȕțȦ ȖȒȘțȎȕȖșȚȧȔ șȍȚȒȐ ȕȐȚȍȑ.
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ВȚȖȘȖй șȗȖșȖȉ:

— ȊȘȈȡȍȕȐȍȔ ȗȖȌȢȍȔȕȣȝ ȊȐȕȚȖȊ ȗȖȌșȚȈȊȒȐ 
 șȖȊȔȍșȚȐȚȤ ȐȏȖȉȘȈȎȍȕȐȍ ȚȖȟȒȐ ș ȞȍȕȚȘȖȔ 
 ȖȒȘțȎȕȖșȚȐ șȍȚȒȐ ȕȐȚȍȑ ȖȗȚȐȟȍșȒȖȋȖ ȞȍȕȚȘȐȘȈ;
— ȗȖșȓȍȌȖȊȈȚȍȓȤȕȣȔ ȘȍȋțȓȐȘȖȊȈȕȐȍȔ ȌȓȐȕȣ Ȋșȍȝ 
 ȕȖȎȍȒ ȠȚȈȚȐȊȈ ȊȣȊȍșȚȐ ȗțȏȣȘȍȒ ȒȘțȋȓȖȋȖ 
 țȘȖȊȕȧ ȕȈ șȍȘȍȌȐȕț.
— ȗȖȌȢȍȔȕȣȔȐ ȊȐȕȚȈȔȐ ȗȖȌșȚȈȊȒȐ 
 ȖȚȋȖȘȐȏȖȕȚȐȘȖȊȈȚȤ ȚȍȖȌȖȓȐȚ Ȑ, ȍșȓȐ 
 ȐȏȖȉȘȈȎȍȕȐȍ ȚȖȟȒȐ ȕȍ șȖȊȗȈȓȖ ș ȞȍȕȚȘȖȔ șȍȚȒȐ 
 ȕȐȚȍȑ ȞȍȕȚȘȐȘȈ, șȖȊȔȍșȚȐȚȤ Ȑȝ ȗȍȘȍȔȍȡȍȕȐȍȔ 
 ȚȍȖȌȖȓȐȚȈ ȗȖ ȋȖȓȖȊȒȍ ȠȚȈȚȐȊȈ;
— ȏȈȒȘȍȗȐȚȤ ȚȍȖȌȖȓȐȚ șȚȈȕȖȊȣȔ ȊȐȕȚȖȔ, țȚȖȟȕȐȚȤ 
 ȋȖȘȐȏȖȕȚȐȘȖȊȈȕȐȍ ȗȖȌȢȍȔȕȣȔȐ ȊȐȕȚȈȔȐ 
 ȗȖȌșȚȈȊȒȐ, ȗȘȖȊȍȘȐȚȤ ȞȍȕȚȘȐȘȖȊȒț ȗȖ șȍȚȒȍ 
 ȕȐȚȍȑ ȖȗȚȐȟȍșȒȖȋȖ ȞȍȕȚȘȐȘȈ, ȗȖȊȖȘȖȚȖȔ 
 ȈȓȐȌȈȌȣ ȕȈ 180° țȉȍȌȐȚȤșȧ Ȋ ȚȖȟȕȖșȚȐ 
 ȦșȚȐȘȖȊȒȐ ȞȍȕȚȘȐȘȈ. ǭșȓȐ șȔȍȡȍȕȐȍ 
 ȐȏȖȉȘȈȎȍȕȐȧ ȚȖȟȒȐ ȕȍ șȖȖȚȊȍȚșȚȊțȍȚ 
 ȌȖȗțșȚȐȔȖȑ ȗȖȋȘȍȠȕȖșȚȐ ȞȍȕȚȘȐȘȖȊȈȕȐȧ, 
 ȗȍȘȍȔȍșȚȐȚȤ ȚȍȖȌȖȓȐȚ ȕȈ ȗȖȓȖȊȐȕț 
 ȕȍșȖȊȗȈȌȍȕȐȧ ȚȈȒ, ȟȚȖȉȣ ȗȘȐ ȊȘȈȡȍȕȐȐ 
 ȈȓȐȌȈȌȣ ȖȕȖ ȖȗȐșȣȊȈȓȖ ȖȒȘțȎȕȖșȚȤ, 
 ȒȖȕȞȍȕȚȘȐȟȕțȦ ȖȒȘțȎȕȖșȚȧȔ șȍȚȒȐ ȕȐȚȍȑ.



6. ИȏȔȍȘȍȕȐȍ țȋȓȖȊ Ȑ ȘȈșșȚȖяȕȐȑ

 6.1. ǰȏȔȍȘȍȕȐȍ ȋȖȘȐȏȖȕȚȈȓȤȕȣȝ țȋȓȖȊ Ȑ ȏȍȕȐȚ-
ȕȣȝ ȘȈșșȚȖȧȕȐȑ. ǵȈȐȔȍȕȤȠȈȧ ȗȖȋȘȍȠȕȖșȚȤ ȐȏȔȍ-
ȘȍȕȐȧ ȋȖȘȐȏȖȕȚȈȓȤȕȣȝ țȋȓȖȊ Ȑ ȏȍȕȐȚȕȣȝ ȘȈșșȚȖ-
ȧȕȐȑ ȖȉȍșȗȍȟȐȊȈȍȚșȧ ȗȘȐ ȊȣȗȖȓȕȍȕȐȐ ȐȏȔȍȘȍȕȐȑ 
ȗȖȓȕȣȔȐ ȗȘȐȍȔȈȔȐ (ȗȘȐ ȗȖȓȖȎȍȕȐȧȝ ȚȍȖȌȖȓȐȚȈ 
«ȒȘțȋ șȓȍȊȈ» Ȑ «ȒȘțȋ șȗȘȈȊȈ»). ǿȐșȓȖ ȗȘȐȍȔȖȊ 
ȏȈȊȐșȐȚ ȖȚ ȚȘȍȉțȍȔȖȑ ȚȖȟȕȖșȚȐ ȘȍȏțȓȤȚȈȚȈ ȐȏȔȍ-
ȘȍȕȐȧ, ȖȚ ȊȓȐȧȕȐȧ ȊȕȍȠȕȐȝ țșȓȖȊȐȑ Ȑ țșȚȈȕȈȊȓȐ-
ȊȈȍȚșȧ șȖȖȚȊȍȚșȚȊțȦȡȐȔȐ ȐȕșȚȘțȒȞȐȧȔȐ Ȑ ȕȈșȚȈȊ-
ȓȍȕȐȧȔȐ ȗȖ ȗȘȖȐȏȊȖȌșȚȊț ȋȍȖȌȍȏȐȟȍșȒȐȝ ȘȈȉȖȚ.
ǫȖȘȐȏȖȕȚȈȓȤȕȣȍ țȋȓȣ ȘȍȒȖȔȍȕȌțȍȚșȧ ȐȏȔȍȘȧȚȤ 
ȟȍȚȕȣȔ ȟȐșȓȖȔ ȗȘȐȍȔȖȊ. ǷȖșȓȍ ȒȈȎȌȖȋȖ ȗȘȐȍȔȈ 
ȕȍȖȉȝȖȌȐȔȖ ȗȍȘȍșȚȈȊȓȧȚȤ ȒȘțȋ ȕȈ 180°: n (n—ȒȖ-
ȓȐȟȍșȚȊȖ ȗȘȐȍȔȖȊ) Ȍȓȧ ȐșȒȓȦȟȍȕȐȧ ȊȓȐȧȕȐȧ ȗȖ-
ȋȘȍȠȕȖșȚȍȑ ȌȐȈȔȍȚȘȖȊ ȓȐȔȉȈ.
ǯȍȕȐȚȕȣȍ ȘȈșșȚȖȧȕȐȧ z ȊȣȟȐșȓȧȦȚ ȗȖ ȖȌȕȖȑ Ȑȏ 
ȜȖȘȔțȓ:

 z = 0,5(ǳ—Ƿ+360°); (1)
 z = ǳ - MZ; (2)
 z = MZ - Ƿ + 360°, (3)

ȊȍȘȚȐȒȈȓȤȕȣȍ țȋȓȣ α ȊȣȟȐșȓȧȦȚ ȗȖ ȜȖȘȔțȓȍ

 α = 0,5 (Ƿ-ǳ)—90° (4)

ȐȓȐ

 α = 90° — z, (5)

12



ȋȌȍ ǳ, Ƿ — ȖȚșȟȍȚȣ ȗȖ ȊȍȘȚȐȒȈȓȤȕȖȔț ȒȘțȋț ȗȘȐ 
ȗȖȓȖȎȍȕȐȐ ȍȋȖ șȓȍȊȈ Ȑ șȗȘȈȊȈ ȖȚ ȕȈȉȓȦȌȈȚȍȓȧ;
MZ — ȔȍșȚȖ ȏȍȕȐȚȈ ȊȍȘȚȐȒȈȓȤȕȖȋȖ ȒȘțȋȈ.

 6.2. ǷȖȘȧȌȖȒ ȐȏȔȍȘȍȕȐȧ țȋȓȖȊ
— ȐșȗȖȓȤȏțȧ ȖȗȚȐȟȍșȒȐȑ ȊȐȏȐȘ (1) ȋȘțȉȖ ȕȈȊȍ-
ȌȐȚȍșȤ ȕȈ ȞȍȓȤ. ǪȘȈȡȈȧ ȖȒțȓȧȘ ȖȚȜȖȒțșȐȘțȑȚȍ 
ȐȏȖȉȘȈȎȍȕȐȍ șȍȚȒȐ ȕȐȚȍȑ, ȊȘȈȡȈȧ ȒȘȍȔȈȓȤȍȘț 
ȖȚȜȖȒțșȐȘțȑȚȍ ȐȏȖȉȘȈȎȍȕȐȍ ȞȍȓȐ.
— ȏȈȜȐȒșȐȘțȑȚȍ ȗȖȓȖȎȍȕȐȍ ȐȕșȚȘțȔȍȕȚȈ ș ȗȖȔȖ-
ȡȤȦ ȏȈȎȐȔȕȣȝ ȊȐȕȚȖȊ Ȗșȍȑ (13). ǰșȗȖȓȤȏțȧ ȕȈ-
ȊȖȌȧȡȐȍ ȊȐȕȚȣ ȗȘȐ ȋȖȘȐȏȖȕȚȈȓȤȕȖȔ Ȑ ȊȍȘȚȐȒȈȓȤ-
ȕȖȔ ȒȘțȋȈȝ (6), (10) ȚȖȟȕȖ ȕȈȊȍȌȐȚȍșȤ ȕȈ ȞȍȓȤ. 
ǷȍȘȍȔȍȡȍȕȐȍȔ ȋȓȈȏȈ ȊȓȍȊȖ-ȊȗȘȈȊȖ, ȊȊȍȘȝ-ȊȕȐȏ, 
țȉȍȌȐȚȍșȤ Ȋ ȖȚșțȚșȚȊȐȐ ȗȈȘȈȓȓȈȒșȈ.
— ȐșȗȖȓȤȏțȧ ȏȍȘȒȈȓȈ ȖșȊȍȡȍȕȐȧ (2), (9) ȖȚ-
ȘȍȋțȓȐȘțȑȚȍ ȖșȊȍȡȍȕȐȍ ȠȒȈȓ ȒȘțȋȖȊ. ǬȖȉȍȑȚȍșȤ 
ȟȍȚȒȖȋȖ ȐȏȖȉȘȈȎȍȕȐȧ ȠȒȈȓ șȕȧȚȐȧ ȖȚșȟȍȚȈ ȗȖ 
ȋȖȘȐȏȖȕȚȈȓȤȕȖȔț ȒȘțȋț Ȑ ȊȍȘȚȐȒȈȓȤȕȖȔț ȒȘțȋț 
ȐșȗȖȓȤȏțȧ ȊȐȕȚ ȖȒțȓȧȘȈ ȔȐȒȘȖșȒȖȗȈ (4). ǾȊȍȚ 
ȐȏȖȉȘȈȎȍȕȐȧ ȠȒȈȓ (ǫǲ-ȒȖȘȐȟȕȍȊȣȑ, Ǫǲ-ȋȖȓțȉȖȑ). 
ǺȈȒȎȍ ȠȚȘȐȝ, ȕȈȕȍșȍȕȕȣȑ ȕȈ ȗȍȘȍȒȓȦȟȈȦȡȍȔ 
ȔȍȝȈȕȐȏȔȍ (16) ȗȖȔȖȋȈȍȚ ȖȗȘȍȌȍȓȐȚȤșȧ ȗȖ ȒȈȒȖȑ 
ȠȒȈȓȍ ȖȗȍȘȈȚȖȘ șȕȐȔȈȍȚ ȖȚșȟȍȚ. ǵȈ ȒȈȎȌȣȑ ȒȘțȋ 
(ǫǲ, Ǫǲ) ȗȘȐȝȖȌȐȚșȧ ȌȊȍ ȠȒȈȓȣ. ǪȍȘȝȕȧȧ ȗȖȒȈȏȣ-
ȊȈȍȚ ȞȍȓȖȍ ȟȐșȓȖ ȋȘȈȌțșȖȊ, ȌȍșȧȚȣȍ ȌȖȓȐ ȔȐȕțȚ, Ȉ 
ȕȐȎȕȧȧ- ȍȌȐȕȐȞȣ ȔȐȕțȚ(ȕȈȝȖȌȧȚșȧ ȊȣȠȍ șȍȒțȕȌ-
ȕȣȝ ȞȐȜȘ) Ȑ șȍȒțȕȌȣ. ǵȐȎȕȧȧ ȠȒȈȓȈ ȘȈȏȉȐȚȈ ȕȈ 
60 ȌȍȓȍȕȐȑ, ȒȈȎȌȖȍ Ȑȏ ȒȖȚȖȘȣȝ șȖȖȚȊȍȚșȚȊțȍȚ 1 
șȍȒțȕȌȍ, ȒȈȎȌȈȧ ȌȍșȧȚȈȧ șȍȒțȕȌȈ ȗȖȌȗȐșȈȕȈ ȕȈȌ 
ȌȍȓȍȕȐȧȔȐ. ǬȖȓȐ ȌȍȓȍȕȐȑ ȖȞȍȕȐȊȈȦȚșȧ ȕȈ ȋȓȈȏ ș 
ȖȒȘțȋȓȍȕȐȍȔ ȌȖ 0,1. ǷȘȍȎȌȍ ȟȍȔ șȕȧȚȤ ȖȚșȟȍȚ (ǫǲ 
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ȐȓȐ Ǫǲ) ȕȍȖȉȝȖȌȐȔȖ țȉȍȌȐȚȤșȧ ȟȚȖ ȠȚȘȐȝȐ, ȕȈ-
ȕȍșȍȕȕȣȍ Ȋ ȞȍȕȚȘȍ ȖȚșȟȍȚȕȖȋȖ țșȚȘȖȑșȚȊȈ ȔȍȎȌț 
ȠȒȈȓ, șȖȊȔȍȡȍȕȣ. 

— șȕȐȔȈȚȤ ȖȚșȟȍȚȣ ȗȖ ȊȍȘȚȐȒȈȓȤȕȖȔț ȒȘțȋț ȕȍ-
ȖȉȝȖȌȐȔȖ ȚȖȓȤȒȖ ȗȘȐ ȊȒȓȦȟȍȕȕȖȔ ȒȖȔȗȍȕșȈȚȖȘȍ, 
Ȍȓȧ ȥȚȖȋȖ ȕȍȖȉȝȖȌȐȔȖ ȗȖȊȍȘȕțȚȤ ȊȐȕȚ ȉȓȖȒȐȘȖȊȒȐ 
ȒȖȔȗȍȕșȈȚȖȘȈ (15) Ȋ ȗȖȓȖȎȍȕȐȍ ON

6.3. ǰȏȔȍȘȍȕȐȍ ȘȈșșȚȖȧȕȐȧ ȗȘȐ ȗȖȔȖȡȐ ȕȐȚȧȕȖȋȖ 
ȌȈȓȤȕȖȔȍȘȈ
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ǰȏȔȍȘȍȕȐȍ ȘȈșșȚȖȧȕȐȧ ȔȍȎȌț ȗȘȐȉȖȘȖȔ Ȑ ȘȍȑȒȖȑ 
ȗȘȖȐȏȊȖȌȐȚșȧ ȗȘȐ ȗȖȔȖȡȐ ȌȈȓȤȕȖȔȍȘȕȣȝ ȠȚȘȐȝȖȊ.
ǷȘȐȔȍȔ ȐșȝȖȌȕȖȍ ȘȈșșȚȖȧȕȐȍ ȔȍȎȌț ȘȍȑȒȖȑ Ȑ 
ȗȘȐȉȖȘȖȔ ȒȈȒ D.

ȚȖȋȌȈ D = D’ + f + δ
 D’ = f/P ∙ n, 

ȋȌȍ P — ȘȈșșȚȖȧȕȐȍ ȔȍȎȌț ȌȈȓȤȕȖȔȍȘȕȣȔȐ ȕȐȚȧȔȐ
n= ǨǪ — ȟȐșȓȖ șȈȕȚȐȔȍȚȘȖȊȣȝ ȌȍȓȍȕȐȑ ȔȍȎȌț 
ȌȈȓȤȕȖȔȍȘȕȣȔȐ ȕȐȚȧȔȐ ȕȈ ȘȍȑȒȍ
 D = D’ + f + δ = f/P ∙ n + f + δ
ǺȖȋȌȈ ȕȈȒȓȖȕȕȖȍ ȘȈșșȚȖȧȕȐȍ ȉțȌȍȚ ȘȈșșȟȐȚȣȊȈȚȤ-
șȧ ȗȖ ȜȖȘȔțȓȍ:
 D = K ∙ n + ǹ,

ȋȌȍ n — ȟȐșȓȖ șȈȕȚȐȔȍȚȘȖȊȣȝ ȌȍȓȍȕȐȑ ȔȍȎȌț 
ȌȈȓȤȕȖȔȍȘȕȣȔȐ ȕȐȚȧȔȐ ȕȈ ȘȍȑȒȍ
f/P= K - ȒȖȥȜȜȐȞȐȍȕȚ ȌȈȓȤȕȖȔȍȘȈ
(f +δ)=ǹ - ȗȖșȚȖȧȕȕȈȧ ȌȈȓȤȕȖȔȍȘȈ
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ǬȈȓȤȕȖȔȍȘȕȣȍ ȕȐȚȐ ȕȈȕȖșȧȚ ȚȈȒ, ȟȚȖȉȣ ȗȘȐ șȈȕȚȐ-
ȔȍȚȘȖȊȣȝ ȌȍȓȍȕȐȧȝ ȒȖȥȜȜȐȞȐȍȕȚ ȌȈȓȤȕȖȔȍȘȈ ǲ = 
100. Ǫ șȖȊȘȍȔȍȕȕȣȝ ȚȍȖȌȖȓȐȚȈȝ ȗȖșȚȖȧȕȕȈȧ ȌȈȓȤ-
ȕȖȔȍȘȈ ǹ ȉȓȐȏȒȈ Ȓ ȕțȓȦ, ȗȖȥȚȖȔț ȟȐșȓȖ ȔȍȚȘȖȊ 
Ȋ ȐȏȔȍȘȧȍȔȖȔ ȘȈșșȚȖȧȕȐȐ ȘȈȊȕȖ ȟȐșȓț ȔȍȚȘȖȊ Ȋ 
ȌȈȓȤȕȖȔȍȘȕȖȔ ȖȚșȟȍȚȍ. ǺȖȋȌȈ ȊȣȝȖȌȐȚ:
 D = K ∙ n = 100 ∙ n
ǫȖȘȐȏȖȕȚȈȓȤȕȖȍ ȗȘȖȓȖȎȍȕȐȍ ȕȈȒȓȖȕȕȖȋȖ ȘȈșșȚȖȧ-
ȕȐȧ ȊȣȟȐșȓȧȦȚ ȗȖ ȜȖȘȔțȓȍ:
 d = D cos2 a, 

ȋȌȍ a — țȋȖȓ ȕȈȒȓȖȕȈ ȊȐȏȐȘȕȖȋȖ ȓțȟȈ. 

7. ǺȍхȕȐчȍșȒȖȍ ȖȉșȓțȎȐȊȈȕȐȍ

ǩȍȘȍȎȕȖȍ ȖȉȘȈȡȍȕȐȍ ȖȉȍșȗȍȟȐȚ ȕȈȌȍȎȕțȦ ȘȈȉȖȚț 
ȚȍȖȌȖȓȐȚȈ Ȑ ȌȓȐȚȍȓȤȕȣȑ șȘȖȒ șȓțȎȉȣ ȉȍȏ ȘȍȔȖȕȚȈ.
ǷȘȐ ȥȒșȗȓțȈȚȈȞȐȐ ȕȍȖȉȝȖȌȐȔȖ ȗȘȐȌȍȘȎȐȊȈȚȤșȧ 
șȓȍȌțȦȡȐȝ ȗȘȈȊȐȓ:
ȖȉȍȘȍȋȈȚȤ ȚȍȖȌȖȓȐȚ ȖȚ ȖșȈȌȒȖȊ Ȑ ȖȌȕȖșȚȖȘȖȕȕȍȋȖ 
ȕȈȋȘȍȊȈ șȖȓȕȍȟȕȣȔȐ ȓțȟȈȔȐ. ǷȘȐ ȒȘȈȚȒȖȊȘȍȔȍȕ-
ȕȖȔ ȌȖȎȌȍ ȕȈȒȘȣȊȈȚȤ ȚȍȖȌȖȓȐȚ ȟȍȝȓȖȔ, ȗȘȐ ȌȓȐ-
ȚȍȓȤȕȖȔ — țȒȓȈȌȣȊȈȚȤ Ȋ ȜțȚȓȧȘ. ǷȘȐ ȗȍȘȍȘȣȊȈȝ 
Ȋ ȘȈȉȖȚȍ ȕȈȌȍȊȈȚȤ ȕȈ ȖȉȢȍȒȚȐȊ ȒȘȣȠȒț, ȗȘȐȒȘȣ-
ȊȈȚȤ ȚȍȖȌȖȓȐȚ ȟȍȝȓȖȔ;

8. ПȘȈȊȐȓȈ хȘȈȕȍȕȐя

ǺȍȖȌȖȓȐȚȣ ȌȖȓȎȕȣ ȝȘȈȕȐȚȤșȧ Ȋ ȟȐșȚȖȔ ȗȖȔȍȡȍ-
ȕȐȐ ȗȘȐ ȚȍȔȗȍȘȈȚțȘȍ oȚ -40 ȌȖ +50°ǹ Ȑ ȖȚȕȖșȐ-
ȚȍȓȤȕȖȑ ȊȓȈȎȕȖșȚȐ ȊȖȏȌțȝȈ ȕȍ ȉȖȓȍȍ 66%. 
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ǷȘȐ ȚȍȔȗȍȘȈȚțȘȍ ȕȐȎȍ +25°ǹ ȌȖȗțșȒȈȍȚșȧ țȊȍȓȐ-
ȟȍȕȐȍ ȖȚȕȖșȐȚȍȓȤȕȖȑ ȊȓȈȎȕȖșȚȐ ȌȖ 80%. 
ǪȖȏȌțȝ Ȋ ȗȖȔȍȡȍȕȐȐ ȕȍ ȌȖȓȎȍȕ șȖȌȍȘȎȈȚȤ ȗȘȐȔȍ-
șȍȑ, ȊȣȏȣȊȈȦȡȐȝ ȒȖȘȘȖȏȐȦ ȔȍȚȈȓȓȖȊ, ȖȉȘȈȏȖȊȈ-
ȕȐȍ ȕȈȓȍȚȈ ȕȈ ȗȖȊȍȘȝȕȖșȚȧȝ ȖȗȚȐȟȍșȒȐȝ ȌȍȚȈȓȍȑ. 
ǯȈȗȘȍȡȈȍȚșȧ ȝȘȈȕȐȚȤ Ȋ ȗȖȔȍȡȍȕȐȐ ȊȔȍșȚȍ ș ȚȍȖ-
ȌȖȓȐȚȈȔȐ ȈȒȒțȔțȓȧȚȖȘȣ, ȒȐșȓȖȚȣ, ȡȍȓȖȟȐ Ȑ ȌȘț-
ȋȐȍ ȔȈȚȍȘȐȈȓȣ, ȊȣȌȍȓȧȦȡȐȍ ȝȐȔȐȟȍșȒȐ ȈȒȚȐȊȕȣȍ 
ȋȈȏȣ Ȑ ȗȈȘȣ.
ǺȍȖȌȖȓȐȚȣ, țȗȈȒȖȊȈȕȕȣȍ Ȋ ȜțȚȓȧȘȣ, ȘȈȏȔȍȡȈȚȤ 
ȕȈ șȚȍȓȓȈȎȈȝ ȐȓȐ Ȋ ȠȒȈȜȈȝ Ȋ ȖȌȐȕ ȘȧȌ ȊȖ Ȑȏ-
ȉȍȎȈȕȐȍ ȌȍȜȖȘȔȈȞȐȐ ȜțȚȓȧȘȈ Ȑ ȗȖȊȘȍȎȌȍȕȐȧ 
ȖȚȌȍȓȒȐ.
ШȚȈȚȐȊȣ ȝȘȈȕȐȚȤ ș ȊȌȊȐȕțȚȣȔȐ Ȑ ȏȈȒȘȍȗȓȍȕȕȣȔȐ 
ȕȖȎȒȈȔȐ, șȚȧȕțȚȣȔȐ ȊȕȐȏț ȘȍȔȕȧȔȐ.
ǵȍ șȓȍȌțȍȚ ȝȘȈȕȐȚȤ ȒȖȔȗȓȍȒȚ ȚȍȖȌȖȓȐȚȈ ȕȈ ȗȖȓț, 
ȊȖȏȓȍ ȗȍȟȍȑ, ȉȈȚȈȘȍȑ ȞȍȕȚȘȈȓȤȕȖȋȖ ȖȚȖȗȓȍȕȐȧ, 
ț ȖȒȖȕ, ȗȘȖȗțșȒȈȦȡȐȝ ȗȘȧȔȣȍ șȖȓȕȍȟȕȣȍ ȓțȟȐ.

9. ǺȘȈȕșȗȖȘȚȐȘȖȊȈȕȐȍ

ǻȗȈȒȖȊȈȕȕȣȍ ȗȘȐȉȖȘȣ ȌȖȗțșȒȈȍȚșȧ ȚȘȈȕșȗȖȘȚȐȘȖ-
ȊȈȚȤ ȓȦȉȣȔ ȊȐȌȖȔ ȒȘȣȚȖȋȖ ȚȘȈȕșȗȖȘȚȈ.
ǺȍȖȌȖȓȐȚ ȕȍȖȉȝȖȌȐȔȖ ȖȉȍȘȍȋȈȚȤ ȖȚ ȘȍȏȒȐȝ ȚȖȓȟȒȖȊ 
Ȑ țȌȈȘȖȊ, ȚȈȒ ȒȈȒ ȥȚȖ ȔȖȎȍȚ ȗȘȐȊȍșȚȐ Ȓ ȍȋȖ ȗȖȊȘȍȎ-
ȌȍȕȐȦ Ȑ ȘȈȏȢȦșȚȐȘȖȊȒȍ. ǹȖȉȓȦȌȈȚȤ Ȋșȍ ȗȘȈȊȐȓȈ 
ȗȍȘȍȊȖȏȒȐ Ȑ ȗȖȋȘțȏȒȐ, ȕȍ ȉȘȖșȈȚȤ, ȕȍ ȒȈȕȚȖȊȈȚȤ.
ǼțȚȓȧȘ ș ȚȍȖȌȖȓȐȚȖȔ ȏȈȒȘȍȗȓȧȚȤ Ȋ ȗȍȘȍȌȕȍȑ ȟȈșȚȐ 
ȚȘȈȕșȗȖȘȚȕȖȋȖ șȘȍȌșȚȊȈ Ȑ ȖȉȍȘȍȋȈȚȤ ȖȚ ȗȘȖȕȐȒȕȖ-
ȊȍȕȐȧ ȊȓȈȋȐ.
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10. ЮșȚȐȘȖȊȒȈ

ǺȍȖȌȖȓȐȚ - ȥȚȖ ȚȖȟȕȣȑ ȐȕșȚȘțȔȍȕȚ, ȗȘȍȌȕȈȏȕȈ-
ȟȍȕȕȣȑ Ȍȓȧ ȐȏȔȍȘȍȕȐȧ ȋȖȘȐȏȖȕȚȈȓȤȕȣȝ Ȑ ȊȍȘȚȐ-
ȒȈȓȤȕȣȝ țȋȓȖȊ. Ǫșȍ ȚȍȖȌȖȓȐȚȣ, ȗȍȘȍȌ ȗȘȖȌȈȎȍȑ 
ȗȘȖȝȖȌȧȚ ȚȡȈȚȍȓȤȕțȦ ȗȖȊȍȘȒț Ȑ ȦșȚȐȘȖȊȒț. 
ǻșȓȖȊȐȧ ȚȘȈȕșȗȖȘȚȐȘȖȊȒȐ Ȑ ȝȘȈȕȍȕȐȧ ȔȖȋțȚ ȗȘȐ-
ȊȍșȚȐ Ȓ ȖȚȒȓȖȕȍȕȐȦ ȕȈșȚȘȖȍȒ ȖȚ țșȚȈȕȖȊȓȍȕȕȣȝ ȕȈ 
ȏȈȊȖȌȍ, ȗȖȥȚȖȔț ȗȍȘȍȌ ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȚȍȖȌȖȓȐȚȈ 
Ȗȕ ȌȖȓȎȍȕ ȉȣȚȤ ȖșȔȖȚȘȍȕ Ȑ ȖȚȢȦșȚȐȘȖȊȈȕ. 
Ǫșȍ ȗȖȊȍȘȒȐ ȊȣȗȖȓȕȧȦȚșȧ Ȋ șȚȘȖȋȖȑ ȗȖșȓȍȌȖȊȈ-
ȚȍȓȤȕȖșȚȐ:

1. ǷȘȖȊȍȘȒȈ ȊȕȍȠȕȍȋȖ șȖșȚȖȧȕȐȧ Ȑ ȒȖȔȗȓȍȒȚȕȖșȚȐ
ȗȘȖȊȖȌȐȚșȧ ȊȐȏțȈȓȤȕȣȔ ȖșȔȖȚȘȖȔ. ǺȍȖȌȖȓȐȚ ȌȖȓ-
Ȏȍȕ țȌȖȊȓȍȚȊȖȘȧȚȤ șȓȍȌțȦȡȐȔ ȚȘȍȉȖȊȈȕȐȧȔ: 

— ȗȘȐȉȖȘ ȕȍ ȌȖȓȎȍȕ ȐȔȍȚȤ ȔȍȝȈȕȐȟȍșȒȐȝ 
 ȗȖȊȘȍȎȌȍȕȐȑ, ȋȘȧȏȐ, șȓȍȌȖȊ ȒȖȘȘȖȏȐȐ, 
 ȊȓȐȧȦȡȐȝ ȕȈ ȥȒșȗȓțȈȚȈȞȐȖȕȕȣȍ șȊȖȑșȚȊȈ, 
 ȔȍȚȘȖȓȖȋȐȟȍșȒȐȍ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ;
— ȟȐșȚȖȚȈ ȗȖȓȧ ȏȘȍȕȐȧ ȏȘȐȚȍȓȤȕȖȑ ȚȘțȉȣ Ȑ 
 ȖȚșȟȍȚȕȣȝ țșȚȘȖȑșȚȊ ȌȖȓȎȕȈ ȖȉȍșȗȍȟȐȊȈȚȤ 
 ȚȖȟȕȖȍ ȕȈȊȍȌȍȕȐȍ Ȑ șȕȧȚȐȍ ȖȚșȟȍȚȈ;
— ȒȖȔȗȓȍȒȚȕȖșȚȤ ȗȘȐȉȖȘȈ ȌȖȓȎȕȈ 
 șȖȖȚȊȍȚșȚȊȖȊȈȚȤ țȒȈȏȈȕȕȖȑ Ȋ ȗȈșȗȖȘȚȍ.

2. ǷȘȖȊȍȘȒȈ ȊȏȈȐȔȖȌȍȑșȚȊȐȧ țȏȓȖȊ.
ǷȘȖȊȍȘȒț ȊȣȗȖȓȕȧȦȚ ȖȗȘȖȉȖȊȈȕȐȍȔ. ǷȘȐ ȖȗȘȖ-
ȉȖȊȈȕȐȐ ȌȖȓȎȕȣ ȉȣȚȤ ȗȘȖȊȍȘȍȕȣ: ȗȓȈȊȕȖșȚȤ 
ȊȘȈȡȍȕȐȧ Ȋșȍȝ ȗȖȌȊȐȎȕȣȝ ȟȈșȚȍȑ (ȏȘȐȚȍȓȤȕȖȑ 
ȚȘțȉȣ, ȈȓȐȌȈȌȣ ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ ȒȘțȋȈ, ȕȈȊȖȌȧ-
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ȡȐȝ ȊȐȕȚȖȊ, ȔȍȝȈȕȐȏȔȈ ȗȍȘȍȊȖȌȈ ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ 
ȒȘțȋȈ), ȘȈȉȖȚȈ ȗȖȌȢȍȔȕȣȝ ȊȐȕȚȖȊ ȗȖȌșȚȈȊȒȐ, ȘȈ-
ȉȖȚȈ ȏȈȒȘȍȗȐȚȍȓȤȕȣȝ ȊȐȕȚȖȊ Ȑ ȏȍȘȒȈȓȈ ȗȖȌșȊȍȚȒȐ, 
ȖȞȍȕȐȊȈȦȚ ȟȍȚȒȖșȚȤ ȐȏȖȉȘȈȎȍȕȐȧ ȠȚȘȐȝȖȊ ȓȐȔȉȖȊ 
Ȑ ȖȚȟȍȚȕȣȝ ȠȒȈȓ, ȗȘȖȊȍȘȧȦȚ ȗȈȘȈȓȓȈȒș. 
ǺȈȒȎȍ ȗȘȖȊȍȘȧȍȚșȧ ȘȈȉȖȚȈ ȞȍȕȚȘȐȘȈ Ȑ ȘȈȉȖȚȈ ȜȖ-
ȒțșȐȘțȦȡȍȋȖ țșȚȘȖȑșȚȊȈ ȏȘȐȚȍȓȤȕȖȑ ȚȘțȉȣ.

3. ǷȘȖȊȍȘȒȈ ȗȘȈȊȐȓȤȕȖșȚȐ țșȚȈȕȖȊȒȐ ȞȐȓȐȕȌȘȐȟȍ-
șȒȖȋȖ țȘȖȊȕȧ ȗȘȐ ȈȓȐȌȈȌȍ ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ ȒȘțȋȈ
ǻșȓȖȊȐȍ ȗȖȊȍȘȒȐ – ȖșȤ ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ țȘȖȊȕȧ 
ȗȘȐ ȈȓȐȌȈȌȍ ȋȖȘȐȏȖȕȚȈȓȤȕȖȋȖ ȒȘțȋȈ ȌȖȓȎȕȈ ȉȣȚȤ 
ȗȍȘȗȍȕȌȐȒțȓȧȘȕȈ Ȓ ȊȍȘȚȐȒȈȓȤȕȖȑ ȖșȐ ȊȘȈȡȍȕȐȧ 
ȚȍȖȌȖȓȐȚȈ.
ǷȖȊȍȘȕțȚȤ ȈȓȐȌȈȌț ȚȈȒȐȔ ȖȉȘȈȏȖȔ ȟȚȖȉȣ ȖșȤ 
țȘȖȊȕȧ ȉȣȓȈ ȗȈȘȈȓȓȍȓȤȕȈ ȌȊțȔ ȗȖȌȢȍȔȕȣȔ ȊȐȕ-
ȚȈȔ ȗȖȌșȚȈȊȒȐ. ǷțȚȍȔ ȊȘȈȡȍȕȐȧ ȥȚȐȝ ȊȐȕȚȖȊ Ȋ 
ȗȘȖȚȐȊȖȗȖȓȖȎȕȣȝ ȕȈȗȘȈȊȓȍȕȐȧȝ ȊȣȊȍșȚȐ ȗțȏȣȘȍȒ 
țȘȖȊȕȧ ȕȈ șȍȘȍȌȐȕț. ǷȖȊȍȘȕțȚȤ ȈȓȐȌȈȌț ȕȈ 90 
ȋȘȈȌțșȖȊ Ȑ ȚȘȍȚȤȐȔ ȗȖȌȢȍȔȕȣȔ ȊȐȕȚȖȔ ȊȣȊȍșȚȐ 
ȗțȏȣȘȍȒ țȘȖȊȕȧ ȕȈ șȍȘȍȌȐȕț. ǬȈȓȍȍ ȗȖȊȍȘȕțȚȤ 
ȈȓȐȌȈȌț Ȋ ȐșȝȖȌȕȖȍ șȖșȚȖȧȕȐȍ (ȗȖ ȕȈȗȘȈȊȓȍȕȐȦ 
ȌȊțȝ ȗȖȌȢȍȔȕȣȝ ȊȐȕȚȖȊ), ȗȘȐ ȕȍȖȉȝȖȌȐȔȖșȚȐ șȌȍ-
ȓȈȚȤ ȌȖȊȖȌȒț ȗțȏȣȘȤȒȈ țȘȖȊȕȧ ȕȈ șȍȘȍȌȐȕț. 
ǯȈȚȍȔ ȗȖȊȍȘȕțȚȤ ȈȓȐȌȈȌț ȕȈ 180 ȋȘȈȌțșȖȊ Ȑ 
ȖȞȍȕȐȚȤ ȊȍȓȐȟȐȕț șȔȍȡȍȕȐȧ ȗțȏȣȘȤȒȈ țȘȖȊȕȧ ȖȚ 
șȍȘȍȌȐȕȣ. ǭșȓȐ ȖȚȒȓȖȕȍȕȐȍ ȗțȏȣȘȤȒȈ ȉȖȓȤȠȍ ȖȌ-
ȕȖȋȖ ȌȍȓȍȕȐȧ, ȚȖ ȕȍȖȉȝȖȌȐȔȖ ȗȘȖȊȍșȚȐ ȦșȚȐȘȖȊȒț, 
ȒȖȚȖȘȈȧ ȏȈȒȓȦȟȈȍȚșȧ Ȋ ȐșȗȘȈȊȓȍȕȐȐ ȗȖȓȖȊȐȕȣ 
ȊȍȓȐȟȐȕȣ șȔȍȡȍȕȐȧ ȗțȏȣȘȤȒȈ ȗȘȐ ȗȖȔȖȡȐ ȗȖȌȢ-
ȍȔȕȣȝ ȊȐȕȚȖȊ, Ȉ ȌȘțȋțȦ – ȗȘȐ ȗȖȔȖȡȐ ȦșȚȐ-
ȘȖȊȖȟȕȖȋȖ ȊȐȕȚȈ ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ țȘȖȊȕȧ. Ǭȓȧ 
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ȘȍȋțȓȐȘȖȊȒȐ ȦșȚȐȘȖȊȖȟȕȖȋȖ ȊȐȕȚȈ ȞȐȓȐȕȌȘȐȟȍ-
șȒȖȋȖ țȘȖȊȕȧ ȐșȗȖȓȤȏțȍȚșȧ șȗȍȞȐȈȓȤȕȈȧ ȠȗȐȓȤȒȈ, 
ȒȖȚȖȘȈȧ ȊȝȖȌȐȚ Ȋ ȒȖȔȗȓȍȒȚ ȦșȚȐȘȖȊȖȟȕȣȝ ȗȘȐȕȈȌ-
ȓȍȎȕȖșȚȍȑ.

4. ǸȍȋțȓȐȘȖȊȒȈ ȒȘțȋȓȖȋȖ țȘȖȊȕȧ ȕȈ ȚȘȍȋȍȘȍ.
ǷȖșȓȍ ȦșȚȐȘȖȊȒȐ ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ țȘȖȊȕȧ ȗȘȖȐȏ-
ȊȖȌȐȚșȧ ȘȍȋțȓȐȘȖȊȒȈ ȒȘțȋȓȖȋȖ țȘȖȊȕȧ. ǭșȓȐ ȗțȏȣ-
ȘȍȒ ȒȘțȋȓȖȋȖ țȘȖȊȕȧ ȖșȚȈȍȚșȧ Ȋ ȞȍȕȚȘȍ – ȘȍȋțȓȐ-
ȘȖȊȒȈ ȕȍ ȕțȎȕȈ. ǭșȓȐ Ȏȍ Ȗȕ șȔȍșȚȐȓșȧ ȖȚ ȞȍȕȚȘȈ, 
ȕȍȖȉȝȖȌȐȔȖ ȖȚȘȍȋțȓȐȘȖȊȈȚȤ ȍȋȖ ȗȖȓȖȎȍȕȐȍ ȗȘȐ 
ȗȖȔȖȡȐ ȊȘȈȡȍȕȐȧ ȦșȚȐȘȖȊȖȟȕȣȝ ȊȐȕȚȖȊ, ȘȈșȗȖ-
ȓȖȎȍȕȕȣȝ ȗȖȌ țȘȖȊȕȍȔ.

5. ǷȘȖȊȍȘȒȈ ȖȗȚȐȟȍșȒȖȋȖ ȖȚȊȍșȈ.
ǷȘȐȉȖȘ ȊȣșȚȈȊȓȧȍȚșȧ ȕȈȌ ȚȖȟȒȖȑ șȚȖȧȕȐȧ, ȚȖȟ-
ȕȖ ȋȖȘȐȏȖȕȚȐȘțȍȚșȧ, ȐșȗȖȓȤȏțȧ ȞȐȓȐȕȌȘȐȟȍșȒȐȑ 
țȘȖȊȍȕȤ Ȑ ȞȍȕȚȘȐȘțȍȚșȧ ș ȗȖȔȖȡȤȦ șȍȚȒȐ ȕȐȚȍȑ 
ȖȗȚȐȟȍșȒȖȋȖ ȖȚȊȍșȈ. ǷȖșȓȍ ȥȚȖȋȖ ȕȍȖȉȝȖȌȐȔȖ 
ȗȖȊȍȘȕțȚȤ ȈȓȐȌȈȌț ȕȈ 180 ȋȘȈȌțșȖȊ. ǭșȓȐ ȚȖȟȒȈ 
ȕȈȝȖȌȐȚșȧ Ȋ ȞȍȕȚȘȍ – ȦșȚȐȘȖȊȒȈ ȕȍ ȕțȎȕȈ. ǭșȓȐ 
ȚȖȟȒȈ șȔȍșȚȐȓȈșȤ Ȑȏ ȞȍȕȚȘȈ șȍȚȒȐ ȕȐȚȍȑ ȖȗȚȐȟȍ-
șȒȖȋȖ ȖȚȊȍșȈ, ȕȍȖȉȝȖȌȐȔȖ ȊȣȗȖȓȕȐȚȤ șȓȍȌțȦȡțȦ 
ȦșȚȐȘȖȊȒț:

— ȗȖȓȖȊȐȕȈ ȖȚȒȓȖȕȍȕȐȧ ȐșȗȘȈȊȓȧȍȚșȧ ș ȗȖȔȖȡȤȦ 
 ȗȖȌȢȍȔȕȖȋȖ ȊȐȕȚȈ ȗȖȌșȚȈȊȒȐ;
— ȖșȚȈȊȠȈȧșȧ ȗȖȓȖȊȐȕȈ ȖȚȒȓȖȕȍȕȐȧ ȐșȗȘȈȊȓȧȍȚșȧ 
 ș ȗȖȔȖȡȤȦ 4 ȦșȚȐȘȖȊȖȟȕȣȝ ȊȐȕȚȖȊ 
 ȖȗȚȐȟȍșȒȖȋȖ ȖȚȊȍșȈ, șȓȍȋȒȈ ȖșȓȈȉȓȧȧ 
 Ȑ ȕȈ ȚȈȒțȦ Ȏȍ ȊȍȓȐȟȐȕț ȏȈȒȘțȟȐȊȈȧ 
 ȗȘȖȚȐȊȖȗȖȓȖȎȕȣȍ ȊȐȕȚȣ.
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6. ǷȘȖȊȍȘȒȈ ȗȘȈȊȐȓȤȕȖșȚȐ țșȚȈȕȖȊȒȐ șȍȚȒȐ ȕȐȚȍȑ 
ȏȘȐȚȍȓȤȕȖȑ ȚȘțȉȣ.
ǻșȓȖȊȐȍ ȗȖȊȍȘȒȐ – șȍȚȒȈ ȕȐȚȍȑ ȌȖȓȎȕȈ ȉȣȚȤ țșȚȈ-
ȕȖȊȓȍȕȈ ȚȈȒ, ȟȚȖȉȣ ȋȖȘȐȏȖȕȚȈȓȤȕȈȧ ȕȐȚȤ șȍȚȒȐ 
ȉȣȓȈ ȗȍȘȗȍȕȌȐȒțȓȧȘȕȈ ȖșȐ ȊȘȈȡȍȕȐȧ ȚȍȖȌȖȓȐȚȈ 
(ȓȐȕȐȐ ȖȚȊȍșȈ), Ȉ ȊȍȘȚȐȒȈȓȤȕȈȧ ȕȐȚȤ ȉȣȓȈ ȗȍȘ-
ȗȍȕȌȐȒțȓȧȘȕȈ ȖșȐ ȊȘȈȡȍȕȐȧ ȏȘȐȚȍȓȤȕȖȑ ȚȘțȉȣ.
ǷȘȐ ȗȖȊȍȘȒȍ ȚȘțȉț ȕȈȊȖȌȧȚ ȕȈ ȗȘȖȐȏȊȖȓȤȕțȦ 
ȝȖȘȖȠȖ ȊȐȌȐȔțȦ ȚȖȟȒț ȚȈȒ, ȟȚȖȉȣ ȐȏȖȉȘȈȎȍȕȐȍ 
ȒȘȈȧ ȊȍȘȚȐȒȈȓȤȕȖȑ ȕȐȚȐ șȖȊȗȈȓȖ ș ȐȏȖȉȘȈȎȍȕȐȍȔ 
ȚȖȟȒȐ. ǬȈȓȍȍ, ȗȍȘȍȔȍȡȈȧ ȚȘțȉț Ȋ ȊȍȘȚȐȒȈȓȤȕȖȑ 
ȗȓȖșȒȖșȚȐ ȊȖȒȘțȋ ȋȖȘȐȏȖȕȚȈȓȤȕȖȑ ȖșȐ, ȐȏȖȉȘȈȎȍ-
ȕȐȍ ȚȖȟȒȐ șȔȍȡȈȦȚ ȕȈ ȒȘȈȑ ȉȐșșȍȒȚȖȘȈ. 
ǭșȓȐ ȐȏȖȉȘȈȎȍȕȐȍ ȚȖȟȒȐ ȉțȌȍȚ ȕȈȝȖȌȐȚȤșȧ ȗȖ-
șȍȘȍȌȐȕȍ ȔȍȎȌț ȠȚȘȐȝȈȔ ȉȐșșȍȒȚȖȘȈ, ȚȖ șȍȚȒȈ 
țșȚȈȕȖȊȓȍȕȈ ȗȘȈȊȐȓȤȕȖ. ǭșȓȐ ȉțȌȍȚ ȏȈȔȍȟȍȕȖ 
șȔȍȡȍȕȐȍ ȐȏȖȉȘȈȎȍȕȐȧ ȚȖȟȒȐ ȉȖȓȍȍ ȟȍȔ ȕȈ ȚȘȍȚȤ 
ȊȍȓȐȟȐȕȣ ȉȐșșȍȒȚȖȘȈ, ȚȖ ȕȍȖȉȝȖȌȐȔȖ ȊȣȗȖȓȕȐȚȤ 
ȦșȚȐȘȖȊȒț. Ǭȓȧ ȥȚȖȋȖ ȕȍȖȉȝȖȌȐȔȖ ȖȚȊȍȘȕțȚȤ ȏȈ-
ȡȐȚȕȣȑ ȒȖȓȗȈȟȖȒ, ȘȈșȗȖȓȖȎȍȕȕȣȑ ȗȍȘȍȌ ȖȒțȓȧ-
ȘȖȔ ȏȘȐȚȍȓȤȕȖȑ ȚȘțȉȣ, șȓȍȋȒȈ ȖȚȗțșȚȐȚȤ ȦșȚȐȘȖ-
ȊȖȟȕȣȍ ȊȐȕȚȣ, ȒȖȚȖȘȣȍ ȕȈȝȖȌȧȚșȧ ȏȈ ȒȖȓȗȈȟȒȖȔ, 
Ȑ ȘȈȏȊȍȘȕțȚȤ ȖȒțȓȧȘ ȊȔȍșȚȍ ș șȍȚȒȖȑ ȚȈȒ, ȟȚȖȉȣ 
țșȚȘȈȕȐȚȤ ȥȚȖȚ ȕȍȌȖșȚȈȚȖȒ. ǷȖȊȍȘȒț ȕȍȖȉȝȖȌȐȔȖ 
ȗȖȊȚȖȘȐȚȤ. ǷȖȊȍȘȒț ȔȖȎȕȖ ȊȣȗȖȓȕȐȚȤ, șȖȊȔȍȡȈȧ 
ȐȏȖȉȘȈȎȍȕȐȍ ȉȐșșȍȒȚȖȘȈ ȊȍȘȚȐȒȈȓȤȕȖȑ ȕȐȚȐ ș 
ȐȏȖȉȘȈȎȍȕȐȍȔ ȕȐȚȐ ȖȚȊȍșȈ, ȗȖȌȊȍȠȍȕȕȖȋȖ ȕȈ ȘȈș-
șȚȖȧȕȐȐ ȕȍ Ȕȍȕȍȍ 10 Ȕ. ȖȚ ȚȍȖȌȖȓȐȚȈ.

7. ǶȗȘȍȌȍȓȍȕȐȍ ȒȖȓȓȐȔȈȞȐȖȕȕȖȑ ȗȖȋȘȍȠȕȖșȚȐ.
ǻșȓȖȊȐȍ ȗȖȊȍȘȒȐ – ȊȐȏȐȘȕȈȧ ȖșȤ ȏȘȐȚȍȓȤȕȖȑ ȚȘț-
ȉȣ ȌȖȓȎȕȈ ȉȣȚȤ ȗȍȘȗȍȕȌȐȒțȓȧȘȕȈ Ȓ ȋȖȘȐȏȖȕȚȈȓȤ-



ȕȖȑ ȖșȐ ȍȍ ȊȘȈȡȍȕȐȧ. ǵȍșȖȉȓȦȌȍȕȐȍ ȥȚȖȋȖ țșȓȖ-
ȊȐȧ ȊȣȏȣȊȈȍȚ ȒȖȓȓȐȔȈȞȐȖȕȕțȦ ȗȖȋȘȍȠȕȖșȚȤ ǹ:

— ȗȘȐȉȖȘ ȗȖȔȍȡȈȍȚșȧ ȕȈ ȘȈșșȚȖȧȕȐȐ ȕȍ Ȕȍȕȍȍ 
 50 Ȕ. ȖȚ ȞȍȓȐ, ȚȡȈȚȍȓȤȕȖ ȋȖȘȐȏȖȕȚȐȘțȍȚșȧ.
— ȏȘȐȚȍȓȤȕțȦ ȚȘțȉț ȕȈȊȍșȚȐ ȕȈ ȞȍȓȤ ȗȘȐ 
 ȗȖȓȖȎȍȕȐȐ ȗȘȐȉȖȘȈ «ȒȘțȋ ȓȍȊȖ» Ȑ șȕȧȚȤ 
 ȖȚșȟȍȚ ǳ1 ȗȖ ȋȖȘȐȏȖȕȚȈȓȤȕȖȔț ȒȘțȋț. 
— ȗȍȘȍȊȍȘȕțȚȤ ȚȘțȉț ȟȍȘȍȏ ȏȍȕȐȚ Ȑ șȕȧȚȤ ȖȚșȟȍȚ 
 Ƿ1 ȕȈ ȥȚț Ȏȍ ȞȍȓȤ ȗȘȐ ȗȖȓȖȎȍȕȐȐ ȗȘȐȉȖȘȈ 
 «ȒȘțȋ ȗȘȈȊȖ». 
— ȖșȓȈȉȐȚȤ ȏȈȒȘȍȗȐȚȍȓȤȕȣȑ ȊȐȕȚ ȗȖȌșȚȈȊȒȐ, 
 ȗȖȊȍȘȕțȚȤ ȚȍȖȌȖȓȐȚ ȕȈ 180 ȋȘȈȌțșȖȊ Ȑ șȕȖȊȈ 
 ȏȈȒȘȍȗȐȚȤ ȍȋȖ.
— ȕȈȊȍșȚȐ ȏȘȐȚȍȓȤȕțȦ ȚȘțȉț ȕȈ Țț Ȏȍ ȞȍȓȤ 
 Ȑ șȕȧȚȤ ȖȚșȟȍȚȣ ǳ2Ȑ Ƿ2
— ȒȖȓȓȐȔȈȞȐȖȕȕȈȧ ȖȠȐȉȒȈ ȊȣȟȐșȓȧȍȚșȧ 
 ȗȖ ȜȖȘȔțȓȍ:
ǹ=0.25 [(ǳ1-Ƿ1±180°)+(ǳ2-Ƿ2±180°)]

ǷȖȊȍȘȒȈ șȟȐȚȈȍȚșȧ ȊȣȗȖȓȕȍȕȕȖȑ, ȍșȓȐ ǹ =± 2t, ȚȖ 
ȍșȚȤ ǹ ȕȍ ȉȖȓȍȍ ȌȊȖȑȕȖȑ ȚȖȟȕȖșȚȐ ȗȘȐȉȖȘȈ.
ǲȖȓȓȐȔȈȞȐȖȕȕțȦ ȗȖȋȘȍȠȕȖșȚȤ ȖȗȘȍȌȍȓȧȦȚ ȌȊȈȎ-
Ȍȣ. ǷȖȓțȟȍȕȕȣȍ ȌȊȈ ȏȕȈȟȍȕȐȧ ȔȖȋțȚ ȘȈȏȓȐȟȈȚȤșȧ, 
ȕȖ ȕȍ ȉȖȓȍȍ ȟȍȔ ȕȈ ȊȍȓȐȟȐȕț ȌȊȖȑȕȖȑ ȚȖȟȕȖșȚȐ 
ȗȘȐȉȖȘȈ. ǯȈ ȖȒȖȕȟȈȚȍȓȤȕțȦ ȒȖȓȓȐȔȈȞȐȖȕȕțȦ ȗȖ-
ȋȘȍȠȕȖșȚȤ ȗȘȐȕȐȔȈȦȚ șȘȍȌȕȦȦ Ȑȏ ȌȊțȝ.
ǷȘȐ ȕȍȊȣȗȖȓȕȍȕȐȐ țșȓȖȊȐȧ ȗȘȖȊȖȌȧȚ ȦșȚȐȘȖȊȒț, 
ȐȏȔȍȕȐȊ ȗȖșȓȍȌȕȐȑ ȖȚșȟȍȚ ȗȖ ȋȖȘȐȏȖȕȚȈȓȤȕȖȔț 
ȒȘțȋț ȕȈ ȊȍȓȐȟȐȕț ǹ ȔȐȒȘȖȔȍȚȘȍȕȕȣȔ ȊȐȕȚȖȔ 
ȈȓȐȌȈȌȣ, ȕȈȗȘȐȔȍȘ ǳȖ=ǳ2–ǹ ȐȓȐ ǷȖ=Ƿ2+ǹ . 
ǴȐȒȘȖȔȍȚȘȍȕȕȣȔ ȊȐȕȚȖȔ ȈȓȐȌȈȌȣ țșȚȈȕȈȊȓȐȊȈȍȔ 
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ȗȖ ȔȐȒȘȖșȒȖȗț ȐșȗȘȈȊȓȍȕȕȣȑ ȖȚșȟȍȚ ǳ>0, ȗȘȐ 
ȥȚȖȔ ȞȍȕȚȘ șȍȚȒȐ ȕȐȚȍȑ șȔȍșȚȐȚșȧ ș ȐȏȖȉȘȈȎȍȕȐȧ 
ȕȈȉȓȦȌȈȍȔȖȑ ȚȖȟȒȐ Ȋ ȋȖȘȐȏȖȕȚȈȓȤȕȖȑ ȗȓȖșȒȖ-
șȚȐ. ǬȈȓȍȍ ȕȍȖȉȝȖȌȐȔȖ șȕȧȚȤ ȗȘȍȌȖȝȘȈȕȐȚȍȓȤȕȣȑ 
ȒȖȓȗȈȟȖȒ șȖ șȚȖȘȖȕȣ ȖȒțȓȧȘȈ ȚȘțȉȣ Ȑ ȠȗȐȓȤȒȖȑ, 
ȗȘȐ șȓȍȋȒȈ ȖȚȗțȡȍȕȕȖȔ ȊȍȘȝȕȍȔ ȊȍȘȚȐȒȈȓȤȕȖȔ 
ȐșȗȘȈȊȐȚȍȓȤȕȖȔ ȊȐȕȚȍ, ȗȍȘȍȔȍșȚȐȚȤ ȖȗȘȈȊț șȍȚȒȐ 
ȗȘȐ ȗȖȔȖȡȐ ȉȖȒȖȊȣȝ ȐșȗȘȈȊȐȚȍȓȤȕȣȝ ȊȐȕȚȖȊ ȌȖ 
șȖȊȔȍȡȍȕȐȧ ȗȍȘȍȒȘȍșȚȐȧ șȍȚȒȐ ș ȐȏȖȉȘȈȎȍȕȐȍȔ 
ȕȈȉȓȦȌȈȍȔȖȑ ȚȖȟȒȐ. ǷȖȊȍȘȒț șȓȍȌțȍȚ ȗȖȊȚȖȘȐȚȤ.
ǷȖșȓȍ ȊȣȗȖȓȕȍȕȐȧ țșȓȖȊȐȧ ȗȖȊȍȘȒȐ Ȋșȍ ȐșȗȘȈ-
ȊȐȚȍȓȤȕȣȍ ȊȐȕȚȣ șȍȚȒȐ ȌȖȓȎȕȣ ȉȣȚȤ ȏȈȚȧȕțȚȣ Ȑ 
ȗȘȍȌȖȝȘȈȕȐȚȍȓȤȕȣȑ ȒȖȓȗȈȟȖȒ, ȏȈȒȘȣȊȈȦȡȐȑ ȌȖ-
șȚțȗ Ȓ ȦșȚȐȘȖȊȖȟȕȣȔ ȊȐȕȚȈȔ șȍȚȒȐ, ȌȖȓȎȍȕ ȉȣȚȤ 
ȗȖșȚȈȊȓȍȕ ȕȈ ȔȍșȚȖ.
8. ǶȗȘȍȌȍȓȍȕȐȍ ȔȍșȚȈ ȕțȓȧ ȊȍȘȚȐȒȈȓȤȕȖȋȖ ȒȘțȋȈ.
ǯȕȈȟȍȕȐȍ ȔȍșȚȈ ȕțȓȧ ȊȍȘȚȐȒȈȓȤȕȖȋȖ ȒȘțȋȈ ȖȗȘȍȌȍ-
ȓȧȍȚșȧ ȊȐȏȐȘȖȊȈȕȐȍȔ ȕȈ țȌȈȓȍȕȕțȦ ȞȍȓȤ ȗȘȐ ȌȊțȝ 
ȒȘțȋȈȝ ȚȍȖȌȖȓȐȚȈ Ȑ șȕȧȚȐȍȔ ȗȖȒȈȏȈȕȐȧ ǳ Ȑ Ƿ ȗȖ 
ȊȍȘȚȐȒȈȓȤȕȖȔț ȒȘțȋț. ǹȓȍȌțȍȚ ȖȉȘȈȚȐȚȤ ȊȕȐȔȈȕȐȍ 
ȕȈ ȗȖȓȖȎȍȕȐȍ ȗȍȘȍȒȓȦȟȈȚȍȓȧ ȉȓȖȒȐȘȖȊȒȐ/ȘȈȏȉȓȖ-
ȒȐȘȖȊȒȐ ȒȖȔȗȍȕșȈȚȖȘȈ. Ƕȕ ȌȖȓȎȍȕ ȕȈȝȖȌȐȚȤșȧ Ȋ 
ȗȖȓȖȎȍȕȐȐ «ON», ȚȖ ȍșȚȤ ȒȖȔȗȍȕșȈȚȖȘ ȊȒȓȦȟȍȕ. 
ǴȍșȚȖ ȕțȓȧ ȊȣȟȐșȓȧȍȚșȧ ȗȖ ȜȖȘȔțȓȍ:
 ǴǶ=0.5(ǳ-Ƿ) 

Ȍȓȧ ȚȍȖȌȖȓȐȚȖȊ ș ȖȚșȟȍȚȕȖȑ șȐșȚȍȔȖȑ ȊȍȘȚȐȒȈȓȤ-
ȕȣȝ țȋȓȖȊ ȖȚ 0°.

 ǴǶ=0.5[(ǳ+Ƿ)-360°] 

Ȍȓȧ ȚȍȖȌȖȓȐȚȖȊ ș ȖȚșȟȍȚȕȖȑ șȐșȚȍȔȖȑ ȊȍȘȚȐȒȈȓȤ-
ȕȣȝ țȋȓȖȊ ȖȚ 90°, ȋȌȍ ǳ Ȑ Ƿ – ȖȚșȟȍȚȣ ȗȖ ȊȍȘȚȐ-
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ȒȈȓȤȕȖȔț ȒȘțȋț. ǷȘȐ ȊȣȗȖȓȕȍȕȐȐ ȗȖȊȍȘȒȐ ȕȍȖȉȝȖ-
ȌȐȔȖ ȕȈȉȓȦȌȈȚȤ ȌȊȍ ȘȈȏȓȐȟȕȣȍ ȚȖȟȒȐ. 
ǰȏ ȕȈȉȓȦȌȍȕȐȑ ȊȣȟȐșȓȧȦȚ ȏȕȈȟȍȕȐȍ ȔȍșȚȈ ȕțȓȧ 
Ȍȓȧ ȒȈȎȌȖȑ ȚȖȟȒȐ. ǰȏ ȗȖȓțȟȍȕȕȣȝ ȘȍȏțȓȤȚȈȚȖȊ, 
ȍșȓȐ ȖȕȐ ȘȈȏȓȐȟȈȦȚșȧ ȕȍ ȉȖȓȍȍ ȟȍȔ ȕȈ ȊȍȓȐȟȐ-
ȕț ȌȊȖȑȕȖȑ ȚȖȟȕȖșȚȐ ȗȘȐȉȖȘȈ, ȖȉȘȈȏțȦȚ șȘȍȌȕȍȍ 
ȈȘȐȜȔȍȚȐȟȍșȒȖȍ, ȒȖȚȖȘȖȍ ȗȘȐȕȐȔȈȍȚșȧ ȒȈȒ ȖȒȖȕ-
ȟȈȚȍȓȤȕȖȍ ȏȕȈȟȍȕȐȍ ȔȍșȚȈ ȕțȓȧ.

ЮșȚȐȘȖȊȒȈ.
Ǭȓȧ șȊȍȌȍȕȐȧ ȔȍșȚȈ ȕțȓȧ Ȓ 0° țȌȖȉȕȍȍ ȊșȍȋȖ ȗȘȐ 
ǳ ȕȈȊȍșȚȐ ȚȘțȉț ȕȈ ȓȦȉțȦ ȚȖȟȒț. ǪȏȧȚȤ ȖȚșȟȍȚ 
ȗȖ ȊȍȘȚȐȒȈȓȤȕȖȔț ȒȘțȋț ǳ, Ȑ, ȊȘȈȡȍȕȐȍȔ ȕȈȊȖ-
ȌȧȡȍȋȖ ȊȐȕȚȈ ȚȘțȉȣ, țșȚȈȕȖȊȐȚȤ ȕȈ ȊȍȘȚȐȒȈȓȤȕȖȔ 
ȒȘțȋȍ ȖȚșȟȍȚ, ȘȈȊȕȣȑ ǳ – ǴǶ. ǷȘȐ ȥȚȖȔ ȞȍȕȚȘ 
șȍȚȒȐ șȔȍșȚȐȚșȧ ȗȖ ȊȍȘȚȐȒȈȓȐ ș ȕȈȉȓȦȌȈȍȔȖȑ 
ȚȖȟȒȐ. ǭȋȖ ȕȍȖȉȝȖȌȐȔȖ ȊȍȘȕțȚȤ ȕȈ ȚȖȟȒț, ȌȍȑșȚȊțȧ 
ȊȍȘȚȐȒȈȓȤȕȣȔȐ ȐșȗȘȈȊȐȚȍȓȤȕȣȔȐ ȊȐȕȚȈȔȐ șȍȚȒȐ, 
ȗȘȍȌȊȈȘȐȚȍȓȤȕȖ șȓȍȋȒȈ ȖșȓȈȉȐȊ ȉȖȒȖȊȣȍ ȐșȗȘȈȊȐ-
ȚȍȓȤȕȣȍ ȊȐȕȚȣ. ǷȖȊȍȘȒț șȓȍȌțȍȚ ȗȖȊȚȖȘȐȚȤ. ǷȖșȓȍ 
ȊȣȗȖȓȕȍȕȐȧ țșȓȖȊȐȧ ȗȘȖȊȍȘȒȐ Ȋșȍ ȐșȗȘȈȊȐȚȍȓȤ-
ȕȣȍ ȊȐȕȚȣ șȍȚȒȐ ȌȖȓȎȕȣ ȉȣȚȤ ȏȈȚȧȕțȚȣ Ȑ ȗȘȍȌȖ-
ȝȘȈȕȐȚȍȓȤȕȣȑ ȒȖȓȗȈȟȖȒ, ȏȈȒȘȣȊȈȦȡȐȑ ȌȖșȚțȗ Ȓ 
ȦșȚȐȘȖȊȖȟȕȣȔ ȊȐȕȚȈȔ șȍȚȒȐ, ȌȖȓȎȍȕ ȉȣȚȤ ȗȖșȚȈȊ-
ȓȍȕ ȕȈ ȔȍșȚȖ.
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9. ǷȘȖȊȍȘȒȈ ȗȍȘȗȍȕȌȐȒțȓȧȘȕȖșȚȐ ȋȖȘȐȏȖȕȚȈȓȤȕȖȑ 
Ȑ ȊȍȘȚȐȒȈȓȤȕȖȑ Ȗșȍȑ.
ǻșȓȖȊȐȍ ȗȖȊȍȘȒȐ – ȖșȤ ȊȘȈȡȍȕȐȧ ȏȘȐȚȍȓȤȕȖȑ ȚȘț-
ȉȣ ȌȖȓȎȕȈ ȉȣȚȤ ȗȍȘȗȍȕȌȐȒțȓȧȘȕȈ Ȓ ȖșȐ ȊȘȈȡȍȕȐȧ 
ȚȍȖȌȖȓȐȚȈ.
Ǭȓȧ ȊȣȗȖȓȕȍȕȐȧ ȗȖȊȍȘȒȐ ȚȘțȉț ȕȈȊȖȌȧȚ ȕȈ ȟȍȚ-
ȒȖ ȊȐȌȐȔțȦ ȚȖȟȒț, ȘȈșȗȖȓȖȎȍȕȕțȦ ȗȖȌ țȋȓȖȔ ȕȍ 
Ȕȍȕȍȍ 15° Ȓ ȋȖȘȐȏȖȕȚț. ǩȍȘțȚ ȖȚșȟȍȚȣ ȗȖ ȋȖȘȐȏȖȕ-
ȚȈȓȤȕȖȔț (ǳǫ Ȑ Ƿǫ) Ȑ ȊȍȘȚȐȒȈȓȤȕȖȔț (ǳǪ Ȑ ǷǪ) 
ȒȘțȋȈȔ ȚȍȖȌȖȓȐȚȈ ȗȘȐ ȗȖȓȖȎȍȕȐȐ ǳ Ȑ Ƿ. ǶȗȘȍȌȍ-
ȓȧȦȚ țȋȖȓ ȕȍȗȍȘȗȍȕȌȐȒțȓȧȘȕȖșȚȐ ȖșȐ ȊȘȈȡȍȕȐȧ 
ȏȘȐȚȍȓȤȕȖȑ ȚȘțȉȣ Ȓ ȖșȐ ȊȘȈȡȍȕȐȧ ȚȍȖȌȖȓȐȚȈ β ȗȖ 
ȜȖȘȔțȓȍ
 
β =

 (ǳǫ – Ƿǫ ± 180°)

 2 
. ctg v

ȋȌȍ ν = (ǳǪ - ǷǪ) / 2 – țȋȖȓ ȕȈȒȓȖȕȈ ȓȐȕȐȐ ȊȐȏȐ-
ȘȖȊȈȕȐȧ. ǯȕȈȟȍȕȐȍ țȋȓȈ β ȕȍ ȌȖȓȎȕȖ ȗȘȍȊȣȠȈȚȤ 
5’. ǷȘȐ ȕȍȊȣȗȖȓȕȍȕȐȐ țșȓȖȊȐȧ ȗȖȊȍȘȒȐ ȦșȚȐȘȖȊȒț 
ȚȍȖȌȖȓȐȚȈ ȗȘȖȊȖȌȧȚ Ȋ șȗȍȞȐȈȓȐȏȐȘȖȊȈȕȕȖȑ ȔȈ-
șȚȍȘșȒȖȑ.
ǻȋȖȓ β ȖȗȘȍȌȍȓȧȦȚ ȌȊȈȎȌȣ. ǷȖȓțȟȍȕȕȣȍ ȌȊȈ 
ȏȕȈȟȍȕȐȧ ȔȖȋțȚ ȘȈȏȓȐȟȈȚȤșȧ, ȕȖ ȕȍ ȉȖȓȍȍ ȟȍȔ ȕȈ 
ȊȍȓȐȟȐȕț ȌȊȖȑȕȖȑ ȚȖȟȕȖșȚȐ ȗȘȐȉȖȘȈ. ǯȈ ȖȒȖȕȟȈ-
ȚȍȓȤȕȣȑ țȋȖȓ β ȗȘȐȕȐȔȈȦȚ șȘȍȌȕȐȑ Ȑȏ ȌȊțȝ.
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