
 
ʊʷʛʦʜʫʪʴʝʚʳʝ ʤʘʰʠʥʳ ʪʠʧʘ ɺɼʅ ʠ ɼʅ (ʄʆ ʎʂʊʀ 0,55-40)
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ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ

 
Å ʉʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ
Å ʆʜʥʦʩʪʦʨʦʥʥʝʛʦ ʚʩʘʩʳʚʘʥʠʷ
Å ʅʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ - ʧʨʘʚʦʝ ʠ ʣʝʚʦʝ
Å ʅʘʟʘʜ ʟʘʛʥʫʪʳʝ ʣʦʧʘʪʢʠ
Å ʂʦʣʠʯʝʩʪʚʦ ʣʦʧʘʪʦʢ - 16
 
       ʊʷʛʦʜʫʪʴʝʚʳʝ ʤʘʰʠʥʳ ʪʠʧʘ ɺɼʅ ʠ ɼʅ ʚʳʧʫʩʢʘʶʪʩʷ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʚʨʘʱʝʥʠʷ. ʇʨʠ ʧʨʘʚʦʤ
ʚʨʘʱʝʥʠʠ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ ʚʨʘʱʘʝʪʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʢʦʣʝʩʦ ʩʦ ʩʪʦʨʦʥʳ
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʧʨʠ ʣʝʚʦʤ ʚʨʘʱʝʥʠʠ ï ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ.
       ʋʣʠʪʢʘ ʤʘʰʠʥ ɺɼʅ ʠ ɼʅ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʩ ʫʛʣʦʤ ʨʘʟʚʦʨʦʪʘ ʦʪ 0ʦ ʜʦ 270ʦ  ʯʝʨʝʟ ʢʘʞʜʳʝ 15ʦ, ʧʨʠ
ʵʪʦʤ ʨʝʙʨʘ ʫʣʠʪʢʠ, ʤʝʰʘʶʱʠʝ ʫʩʪʘʥʦʚʢʝ, ʧʦʜʨʝʟʘʶʪʩʷ.
 

 
ʈʠʩ. 119. ʉʭʝʤʘ ʨʘʟʚʦʨʦʪʦʚ ʢʦʨʧʫʩʦʚ ʪʷʛʦʜʫʪʴʝʚʳʭ ʤʘʰʠʥ ʪʠʧʘ ɺɼʅ ʠ ɼʅ (ʇʈ).

 

 
ʈʠʩ. 120. ʉʭʝʤʘ ʨʘʟʚʦʨʦʪʦʚ ʢʦʨʧʫʩʦʚ ʪʷʛʦʜʫʪʴʝʚʳʭ ʤʘʰʠ ʪʠʧʘ ɺɼʅ ʠ ɼʅ (ʃɽɺ).



 
ʅʘʟʥʘʯʝʥʠʝ

 
       ʎʝʥʪʨʦʙʝʞʥʳʝ ʜʫʪʴʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ ʪʠʧʘ ɺɼʅ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦʟʜʫʭʘ ʠ
ʥʝʚʟʨʳʚʦʦʧʘʩʥʳʭ ʥʝʘʛʨʝʩʩʠʚʥʳʭ ʛʘʟʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ -30ʦʉ ʜʦ +200ʦʉ,
ʟʘʧʳʣʝʥʥʦʩʪʴʶ ʜʦ 0,1 ʛ/ʤ3, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʣʠʧʢʠʭ, ʚʦʣʦʢʥʠʩʪʳʭ ʠ ʘʙʨʘʟʠʚʥʳʭ ʚʢʣʶʯʝʥʠʡ.
       ɼʫʪʴʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʚ ʪʦʧʢʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʘʨʦʚʳʭ ʠ
ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ, ʚ ʩʠʩʪʝʤʘʭ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʪ. ʧ. ɼʦʧʫʩʢʘʝʪʩʷ
ʧʨʠʤʝʥʝʥʠʝ ʚʝʥʪʠʣʷʪʦʨʦʚ ɺɼ ʚ ʢʘʯʝʩʪʚʝ ʜʳʤʦʩʦʩʦʚ ʥʘ ʛʘʟʦʤʘʟʫʪʥʳʭ ʢʦʪʣʘʭ ʩ ʫʨʘʚʥʦʚʝʰʝʥʥʦʡ
ʪʷʛʦʡ.
       ʎʝʥʪʨʦʙʝʞʥʳʝ ʜʳʤʦʩʦʩʳ ʪʠʧʘ ɼʅ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʠ
ʥʝʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʳʣʝʛʘʟʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ -30ʦʉ ʜʦ +200ʦʉ, ʟʘʧʳʣʝʥʥʦʩʪʴʶ
ʜʦ 2 ʛ/ʤ3. ɸʙʨʘʟʠʚʥʦʩʪʴ ʧʳʣʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʧʝʨʝʤʝʱʘʝʤʦʡ ʩʨʝʜʝ, ʠ ʝʝ ʩʢʣʦʥʥʦʩʪʴ ʢ ʥʘʣʠʧʘʥʠʶ
ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʦʣʳ ʜʳʤʦʚʳʭ ʛʘʟʦʚ.
       ɼʳʤʦʩʦʩʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʠʟ ʪʦʧʦʢ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʘʨʦʚʳʭ ʠ
ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ, ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʳʣʝʛʘʟʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʠ
ʪ. ʧ.
       ʊʷʛʦʜʫʪʴʝʚʳʝ ʤʘʰʠʥʳ ʪʠʧʘ ɺɼʅ ʠ ɼʅ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ 1-3
ʢʘʪʝʛʦʨʠʠ ʨʘʟʤʝʱʝʥʠʷ ʧʦ ɻʆʉʊ 15150. ɼʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʥʝ ʥʠʞʝ
-30ʦʉ ʠ ʥʝ ʚʳʰʝ +40ʦʉ.
       ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʠʙʨʦʩʢʦʨʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʠʙʨʘʮʠʠ ʚ ʤʝʩʪʘʭ
ʫʩʪʘʥʦʚʢʠ ʚʝʥʪʠʣʷʪʦʨʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 2 ʤʤ/ʩ.
       
       ʇʦ ʩʧʝʮʟʘʢʘʟʫ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʪʷʛʦʜʫʪʴʝʚʳʝ ʤʘʰʠʥʳ ʜʣʷ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ.
 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ
 

ʊʘʙ. 64. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʷʛʦʜʫʪʴʝʚr ʭ ʤʘʰʠʥ ʪʠʧʘ ɺɼʅ ʠ ɼʅ.

ʊʠʧʦʨʘʟʤʝʨ
ʤʘh ʠʥr

ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ
ʇʨʦʠʟʚʦʜʠʪʝʣɹ ʥʦʩʪɹ ,

ʤ3/ʯʘʩ

ʇʦʣʥʦʝ
ʜʘʚʣʝʥʠʝ,

ʇʘ

ʄʘʩʩʘ, ʢʛ

ʄʦɦ ʥʦʩʪɹ ,
ʢɺʪ

ʏʘʩʪʦʪʘ
ʚʨʘ ʝɦʥʠ̫ ,
MUH-1

ʄʘʨʢʘ
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣ̫

ʀʩʧʦʣʥʝʥʠʝ

1 3 5

ɺɼʅ-
6,3

4 1000 ɸʀʈ112ʄɺ6 3400 545 325 510 460
5,5 1500 ɸʀʈ112ʄ4 5100 1230 325 510 460

ɼʅ-6,3
4 1000 ɸʀʈ112ʄɺ6 3400 435 325 510 460

5,5 1500 ɸʀʈ112ʄ4 5100 980 325 510 460

ɺɼʅ-8
11 1000 5A160S6 6700 970 505 700 655
15 1500 5A160S4 10460 2200 505 700 655

ɼʅ-8
11 1000 5A160S6 6700 780 505 700 655
15 1500 5A160S4 10460 1780 505 700 655

ɺɼʅ-9
11 1000 5A160S6 9930 1230 550 780 725
15 1500 5A160S4 14900 2800 550 780 725

ɼʅ-9
11 1000 5A160S6 9930 990 550 780 725
15 1500 5A160S4 14900 2220 550 780 725

ɺɼʅ-10
11 1000 5A160S6 13620 1550 620 885 925
30 1500 ɸʀʈ180ʄ4 20450 3450 700 950 990

ɼʅ-10
11 1000 5A160S6 13620 1150 620 885 925
30 1500 ɸʀʈ180ʄ4 20450 2680 700 950 990

ɺɼʅ-
11,2

22 1000 5ɸ200ʄ6 19100 1900 920 1325 1270
45 1500 5A200L4 28750 4400 980 1390 1375

ɺɼʅ- 22 1000 5ɸ200ʄ6 19100 1550 920 1325 1270



11,2 45 1500 5A200L4 28750 3500 980 1390 1375

ɺɼʅ-12,5
30 1000 5A200L6 26600 2350 1130 1515 1460
90 1500 5ɸʄ250ʄ4 39900 5300 1390 1770 1750

ɼʅ-12,5
30 1000 5A200L6 26600 1950 1130 1515 1460
75 1500 5A250S4 39900 4400 1340 1725 1715

ɺɼʅ-13
45 1000 5AM250S6 40000 2250 1400 1780 1760

132 1500 5ɸ280ʄ4 60000 5000 1655 2220 ð

ɼʅ-13
30 1000 5A200L6 40000 1800 1200 1710 1520

110 1500 5AM280S4 60000 4000 1530 2090 -

ɺɼʅ-15

55 750 5A280S8 37500 2200 ð

2100*

ð
75 1000 5A280S6 50000 3700 ð ð

315 1500 ɸʀʈ355ʄ4 78000 8200 ð ð
315 1500 ɼɸɿʆ4-400ʍʂ-4 78000 8200 ð ð

ɼʅ-15

55 750 5A280S8 37500 1700 ð

2100*

ð
75 1000 5A280S6 50000 3000 ð ð

250 1500 AʀP355S4 78000 6900 ð ð
250 1500 ɸʆɼ-355ʍ-4 78000 6900 - ð

        * ʄʘʩʩʘ ʙʝʟ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ
 

ʊʘʙ. 65. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʷʛʦʜʫʪʴʝʚr ʭ ʤʘʰʠʥ ʪʠʧʘ ɺɼʅ ʠ ɼʅ.

ʊʠʧʦʨʘʟʤʝʨ
ʤʘʰʠʥʳ

ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ ,ɹ
ʤ3/ʯʘʩ

ʇʦʣʥʦʝ
ʜʘʚʣʝʥʠʝ,

ʇʘ

ʄʘʩʩʘ, ʢʛ

ʄʦʱʥʦʩʪ ,ɹ
ʢɺʪ

ʏʘʩʪʦʪʘ
ʚʨʘʱʝʥʠ ,̫

ʤʠʥ-1

ʄʘʨʢʘ
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ

ʀʩʧʦʣʥʝʥʠʝ

1 3 5

ɺɼʅ-17
90 750 5A315S8 57000 2650 ð

2320*
ð

160 1000 AʀP355S6 75000 3800 ð ð
630 1500 ɼɸɿʆ4-450ʍ-4 110000 10900 ð ð

ɼʅ-17

55 750 5A280S8 57000 2200 ð

2320*

ð
160 1000 AHP355S6 75000 3500 ð ð
315 1500 ɼɸɿʆ4-400ʍʂ-4 110000 8600 ð ð
400 1500 ɼɸɿʆ4-400ʍ-4 110000 8600 ð ð

ɺɼʅ-19
160 750 5ɸʄ315ɺ-8 78000 3300 ð

3150*
ð

315 1000 ɸʆɼ-315-6 105000 5850 ð ð
315 1000 ɼɸɿʆ4-400ʍ-6ʄʋ-1 100500 5850 ð ð

ɼʅ-19

110 600 ɸʀʈ355ʄ10 62000 1700 ð

3150*

ð
132 750 AʀP355S8 78000 2700 ð ð
200 1000 ɸʀʈ355ʄɸ6 105000 4620 ð ð
200 1000 ɸʆɼ4-355ʍ-6 105000 4620 ð ð
250 1000 ɸʀʈ355ʄɺ6 105000 4620 ð ð
250 1000 ɼɸɿʆ4-400ʍʂ-6 105000 4620 ð ð

ɺɼʅ-21

160 750 ɸʀʈ355ʄɸ8 105000 4000 ð

4340*

ð
200 750 ɸʀʈ355ʄɺ8 105000 4000 ð ð
200 750 ɼɸɿʆ4-400ʍ-8 105000 4000 ð ð
400 1000 ɼɸɿʆ4-400ʋ-6 135000 7200 ð ð

ɼʅ-21

90 600 AʀP355S10 83000 2100 ð

4340*

ð
160 750 ɸʀʈ355ʄɸ8 105000 3300 ð ð
315 1000 ɸɼʅ-315-6 135000 5850 ð ð
315 1000 ɼɸɿʆ4-400ʍ-6 135000 5850 ð ð
400 1000 ɼɸɿʆ4-400ʋ-6 135000 5850 ð ð



ɼʅ-22 315 750 ɼɸ304-450ʍ-8 162000 3200 ð 5250* ð
        * ʄʘʩʩʘ ʙʝʟ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ

 
ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ

 

 
ʈʠʩ. 121. ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ
ʪʷʛʦʜʫʪʴʝʚʳʭ ʤʘʰʠʥ ʪʠʧʘ ɺɼʅ ʠ ɼʅ ˉ6,3-13 ʠʩʧ-1.

 
 

ʊʘʙ. 66. ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʪʷʛʦʜʫʪʴʝʚr ʭ ʤʘʰʠʥ
ʪʠʧʘ ɺɼʅ ʠ ɼʅ ̄ 6,3-13 ʠʩʧ-1.

ˉ
ʤʘʰ.

ʈʘʟʤʝʨr , ʤʤ                                                 |

Amax a ɺ b D D1 d ʅ h ʄ ʉ
6,3 933 330 1057 409,5 418 460 12 926 413 532 315
8 1237 487 1329 520 530 570 12 1172 523 580 400
9 1276 508 1490 585 530 570 14 1322 593 580 450
10 1352 555 1650 650 660 702 14 1473 663 600 500
11,2 1588 577 1843 728 660 702 14 1655 748 700 560
12,5 1772 671 2051 812,5 830 875 14 1849 838 730 625
13 2058 717 2051 812,5 830 875 14 1849 838 760 625
ˉ

ʤʘʰ.
ʈʘʟʤʝʨr , ʤʤ

N N2 n1 n2
ɽ L1 L2 L3 t1 t2 ʊ1 ʊ2

6,3 236 236 330 610 122 95 366 285 8 12 3 3
8 300 277 330 610 90 118 450 354 12 12 5 3
9 338 296 330 610 100 97 500 388 12 18 5 4
10 375 315 330 610 92 85 552 425 12 22 6 5
11,2 420 343 565 760 121 118 605 472 12 18 5 4
12,5 470 368 565 760 135 104 675 520 16 20 5 5
13 580 368 750 760 75 63 675 630 16 38 9 10

 



 
ʈʠʩ. 122. ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʪʷʛʦʜʫʪʴʝʚʳʭ ʤʘʰʠʥ

ʪʠʧʘ ɺɼʅ ʠ ɼʅ ˉ6,3-13 ʠʩʧ-3.
 

ʊʘʙ. 67. ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʪʷʛʦʜʫʪʴʝʚr ʭ ʤʘʰʠʥ
ʪʠʧʘ ɺɼʅ ʠ ɼʅ ̄ 6,3-13 ʠʩʧ-3.

ˉ
ʤʘʰ.

ʈʘʟʤʝʨʳ, ʤʤ
ɸ ʪʘx ʘ ɺ b D D1 d ʅ h ʄ ʉ

6,3 1551 330 1057 409,5 418 460 12 926 413 532 315
8 1930 487 1329 520 530 570 12 1172 523 580 400
9 2099 508 1490 585 530 570 14 1322 593 580 450
10 2175 555 1650 650 660 702 14 1473 663 600 500
11,2 2554 577 1843 728 660 702 14 1655 748 700 560
12,5 2825 671 2051 812,5 830 875 14 1849 838 730 625
13 3072 717 2051 812,5 830 875 14 1849 838 760 625

ˉ
ʤʘʰ.

ʈʘʟʤʝʨʳ, ʤʤ
N N2 n1 n2

ɽ L1 L2 L3 t1 t2 ʊ1 ʊ2
6,3 236 236 460 610 122 95 366 285 8 12 3 3
8 300 277 500 610 90 118 450 354 12 12 5 3
9 338 296 530 610 100 97 500 388 12 18 5 4
10 375 315 550 610 92 85 552 425 12 22 6 5
11,2 420 343 800 760 121 118 605 472 12 18 5 4
12,5 470 368 800 760 135 104 675 520 16 20 5 5
13 580 368 800 760 75 63 675 630 16 38 9 10

 


