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ÉÎ‡‚‡ 5
ùäëèãìÄíÄñàü ëäÇÄÜàç
òíÄçÉéÇõåà çÄëéëÄåà

ç‡Ë·ÓÎÂÂ ‡ÒÔÓÒÚ‡ÌÂÌ ‚ ÏËÓ‚ÓÈ Ô‡ÍÚËÍÂ ¯Ú‡Ì„Ó‚˚È
Ì‡ÒÓÒÌ˚È ÒÔÓÒÓ· ‰Ó·˚˜Ë ÌÂÙÚË, ÍÓÚÓ˚È Óı‚‡Ú˚‚‡ÂÚ ·ÓÎÂÂ
2/3 Ó·˘Â„Ó ‰ÂÈÒÚ‚Û˛˘Â„Ó ÙÓÌ‰‡.

Ç êÓÒÒËË ÒÚ‡ÌÍË-Í‡˜‡ÎÍË ‚˚ÔÛÒÍ‡˛ÚÒfl ÔÓ Ééëí 5866–76,
ÛÒÚ¸Â‚˚Â Ò‡Î¸ÌËÍË –  ÔÓ íì 26-16-6–76, çäí – ÔÓ Ééëí  633–
80, ¯Ú‡Ì„Ë – ÔÓ Ééëí 13877–80, ÒÍ‚‡ÊËÌÌ˚È Ì‡ÒÓÒ Ë Á‡ÏÍÓ‚˚Â
ÓÔÓ˚ – ÔÓ Ééëí 26-16-06–86.

ëÍ‚‡ÊËÌÌ‡fl ¯Ú‡Ì„Ó‚‡fl Ì‡ÒÓÒÌ‡fl ÛÒÚ‡ÌÓ‚Í‡ (ìëòç) (ËÒ.
5.1) ÒÓÒÚÓËÚ ËÁ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË 1, Ó·ÓÛ‰Ó‚‡ÌËfl ÛÒÚ¸fl 2, ÍÓÎÓÌ-
Ì˚ çäí 3, ÔÓ‰‚Â¯ÂÌÌ˚ı Ì‡ ÔÎ‡Ì¯‡È·Â, ÍÓÎÓÌÌ˚ Ì‡ÒÓÒÌ˚ı
¯Ú‡Ì„ 4, ¯Ú‡Ì„Ó‚Ó„Ó Ì‡ÒÓÒ‡ ‚ÒÚ‡‚ÌÓ„Ó 6 ËÎË ÌÂ‚ÒÚ‡‚ÌÓ„Ó 7 ÚË-
Ô‡. ÇÒÚ‡‚ÌÓÈ Ì‡ÒÓÒ 6 ÍÂÔËÚÒfl ‚ ÚÛ·‡ı çäí Ò ÔÓÏÓ˘¸˛ Á‡Ï-
ÍÓ‚ÓÈ ÓÔÓ˚ 5. ëÍ‚‡ÊËÌÌ˚È Ì‡ÒÓÒ ÒÔÛÒÍ‡ÂÚÒfl ÔÓ‰ ÛÓ‚ÂÌ¸
ÊË‰ÍÓÒÚË.

ÇÓÁ‚‡ÚÌÓ-ÔÓÒÚÛÔ‡ÚÂÎ¸ÌÓÂ ‰‚ËÊÂÌËÂ ÔÎÛÌÊÂ‡ Ì‡ÒÓÒ‡, ÔÓ‰-
‚Â¯ÂÌÌÓ„Ó Ì‡ ¯Ú‡Ì„‡ı, Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÔÓ‰˙ÂÏ ÊË‰ÍÓÒÚË ËÁ
ÒÍ‚‡ÊËÌ˚ Ì‡ ÔÓ‚ÂıÌÓÒÚ¸. èË Ì‡ÎË˜ËË Ô‡‡ÙËÌ‡ ‚ ÔÓ‰ÛÍ-
ˆËË ÒÍ‚‡ÊËÌ˚ Ì‡ ¯Ú‡Ì„‡ı ÛÒÚ‡Ì‡‚ÎË‚‡˛Ú ÒÍÂ·ÍË, Ó˜Ë˘‡˛˘ËÂ
‚ÌÛÚÂÌÌËÂ ÒÚÂÌÍË çäí. ÑÎfl ·Ó¸·˚ Ò „‡ÁÓÏ Ë ÔÂÒÍÓÏ Ì‡ ÔË-
ÂÏÂ Ì‡ÒÓÒ‡ ÏÓ„ÛÚ ÛÒÚ‡Ì‡‚ÎË‚‡Ú¸Òfl „‡ÁÓ‚˚Â ËÎË ÔÂÒÓ˜Ì˚Â flÍÓfl.

5.1. èË‚Ó‰˚ ¯Ú‡Ì„Ó‚˚ı Ì‡ÒÓÒÓ‚

Ééëí 5866–76 ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ËÁ„ÓÚÓ‚ÎÂÌËÂ ÒÚ‡ÌÍÓ‚-
Í‡˜‡ÎÓÍ 13 ÚËÔÓ‡ÁÏÂÓ‚. éÒÌÓ‚Ì˚Â Ô‡‡ÏÂÚ˚ Ë Ëı ‡ÁÏÂ˚
ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 5.1–5.4.

ä‡Ê‰˚È ÚËÔ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ı‡‡ÍÚÂËÁÛÂÚÒfl Ï‡ÍÒËÏ‡Î¸Ì˚-
ÏË ‰ÓÔÛÒÍ‡ÂÏ˚ÏË Ì‡„ÛÁÍ‡ÏË Ì‡ ÛÒÚ¸Â‚ÓÈ ¯ÚÓÍ, ‰ÎËÌÓÈ ıÓ‰‡
ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡ Ë ÍÛÚfl˘ËÏ ÏÓÏÂÌÚÓÏ Ì‡ ÍË‚Ó¯ËÔÌÓÏ ‚‡ÎÛ
Â‰ÛÍÚÓ‡, ˜ËÒÎÓÏ ‰‚ÓÈÌ˚ı ıÓ‰Ó‚ ·‡Î‡ÌÒË‡ ‚ ÏËÌÛÚÛ.

á‡  Û·ÂÊÓÏ  ÒÚ‡ÌÍË-Í‡˜‡ÎÍË Ó·˚˜ÌÓÈ ÍÓÌÒÚÛÍˆËË ÔÓËÁ‚Ó-
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êËÒ. 5.1. òÚ‡Ì„Ó‚‡fl Ì‡-
ÒÓÒÌ‡fl ÛÒÚ‡ÌÓ‚Í‡



í ‡ · Î Ë ˆ ‡  5.1

èÓÍ‡Á‡ÚÂÎ¸
ëä3-1,2-

630
ëä5-
3-2500

ëä6-2,1-
2500

ëä12-
2,5-4000

ëä8-3,5-
4000

ëä8-3,5-
5600

ëä10-3-
5600

çÓÏËÌ‡Î¸Ì‡fl Ì‡„ÛÁÍ‡ (Ì‡ ÛÒÚ¸Â‚ÓÏ
¯ÚÓÍÂ), Íç

30 50 60 120 80 80 100

çÓÏËÌ‡Î¸Ì‡fl ‰ÎËÌ‡ ıÓ‰‡ ÛÒÚ¸Â‚Ó„Ó ¯ÚÓ-
Í‡, Ï

1,2 3 2,1 2,5 3,5 3,5 3

çÓÏËÌ‡Î¸Ì˚È ÍÛÚfl˘ËÈ ÏÓÏÂÌÚ (Ì‡
‚˚ıÓ‰ÌÓÏ ‚‡ÎÛ Â‰ÛÍÚÓ‡), Íç⋅Ï

6,3 25 25 40 40 56 56

óËÒÎÓ ıÓ‰Ó‚ ·‡Î‡ÌÒË‡ ‚ ÏËÌÛÚÛ 5–15 5–12
 êÂ‰ÛÍÚÓ ñ2çò-315 ñ2çò-450 ñ2çò-750Å ñ2çò-560
 É‡·‡ËÚ˚, ÏÏ, ÌÂ ·ÓÎÂÂ:

‰ÎËÌ‡ 4125 7380 6480 7450 8450 8450 7950
¯ËËÌ‡ 1350 1840 1840 2246 2246 2246 2246
‚˚ÒÓÚ‡ 3245 5195 4960 5730 6210 6210 5835

å‡ÒÒ‡, Í„ 3787 9500 8600 14145 14200 14245 14120

í ‡ · Î Ë ˆ ‡  5.2

èÓÍ‡Á‡ÚÂÎ¸
ëäÑ3-1,5-

710
ëäÑ4-2,1-

1400
ëäÑ6-2,5-

2800
ëäÑ8-3-

4000
ëäÑ10-
3,5-5600

ëäÑ12-
3,0-5600

çÓÏËÌ‡Î¸Ì‡fl Ì‡„ÛÁÍ‡ (Ì‡ ÛÒÚ¸Â‚ÓÏ ¯ÚÓÍÂ),
Íç

30 40 60 80 100 120

çÓÏËÌ‡Î¸Ì‡fl ‰ÎËÌ‡ ıÓ‰‡ ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡, Ï 1,5 2,1 2,5 3,0 3,5 3,0
çÓÏËÌ‡Î¸Ì˚È ÍÛÚfl˘ËÈ ÏÓÏÂÌÚ (Ì‡ ‚˚ıÓ‰-
ÌÓÏ ‚‡ÎÛ Â‰ÛÍÚÓ‡), Íç⋅Ï

7,1 14 28 40 56 56

óËÒÎÓ ıÓ‰Ó‚ ·‡Î‡ÌÒË‡ ‚ ÏËÌÛÚÛ 5–15 5–14 5–12
êÂ‰ÛÍÚÓ ñ2çò-315 ñ2çò-450 ñ2çò-700Å ñ2çò-560
É‡·‡ËÚ˚, ÏÏ, ÌÂ ·ÓÎÂÂ:

‰ÎËÌ‡ 4050 5100 6085 6900 7280 6900
¯ËËÌ‡ 1360 1700 1880 2250 2250 2250
‚˚ÒÓÚ‡ 2785 3650 4230 4910 5218 4910

å‡ÒÒ‡, Í„ 3270 6230 7620 11600 12170 12065
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í ‡ · Î Ë ˆ ‡  5.3

êÂ‰ÛÍÚÓ

çÓÏËÌ‡Î¸Ì˚È
ÍÛÚfl˘ËÈ ÏÓÏÂÌÚ

(Ì‡ ‚˚ıÓ‰ÌÓÏ

åÂÊÓÒÂ‚ÓÂ ‡ÒÒÚÓflÌËÂ, ÏÏ
èÂÂ‰‡ÚÓ˜ÌÓÂ

˜ËÒÎÓ

É‡·‡ËÚ˚, ÏÏ
å‡Ò-
Ò‡, Í„

‚‡ÎÛ), Íç⋅Ï ÒÛÏÏ‡-
ÌÓÂ

·˚ÒÚÓıÓ‰-
ÌÓÈ ÒÚÛÔÂÌË

ÚËıÓıÓ‰-
ÌÓÈ ÒÚÛÔÂÌË

‰ÎËÌ‡ ¯ËË-
Ì‡

‚˚ÒÓÚ‡

ñ2çò-315 7,1 515 200 315 39,868 1010 1140 685 680
ñ2çò-355 14 580 225 355 40,35 1130 1400 760 1090
ñ2çò-450 28 730 280 450 39,924 1475 1554 984 2090
ñ2çò-750Å 40 750 300 450 37,18 1483 1930 960 2735
ñ2çò-560 56 915 355 560 40,315 1775 1930 1125 3200

í ‡ · Î Ë ˆ ‡  5.4

íÂıÌË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ

ëÚ‡ÌÓÍ-Í‡˜‡ÎÍ‡

ç‡Ë·ÓÎ¸¯‡fl
‰ÓÔÛÒÚËÏ‡fl
Ì‡„ÛÁÍ‡ Ì‡ çÓÏËÌ‡Î¸Ì‡fl ‰ÎËÌ‡ ıÓ‰‡

ç‡Ë·ÓÎ¸¯ËÈ ‰Ó-
ÔÛÒÚËÏ˚È ÍÛ-

Úfl˘ËÈ ÏÓÏÂÌÚ Ì‡

É‡·‡ËÚ˚ (ÔË „ÓËÁÓÌÚ‡Î¸-
ÌÓÏ ÔÓÎÓÊÂÌËË ·‡Î‡ÌÒË‡),

ÏÏ
å‡ÒÒ‡

ÍÓÏÔÎÂÍÚ‡,
 ÛÒÚ¸Â‚ÓÈ
¯ÚÓÍ, Íç

ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡, Ï ‚Â‰ÓÏÓÏ ‚‡ÎÛ Â-
‰ÛÍÚÓ‡, Íç⋅Ï

‰ÎËÌ‡ ¯ËËÌ‡ ·ÂÁ
Ó„‡Ê‰ÂÌËfl

‚˚ÒÓÚ‡ Í„

ëä2-0,6-250 20 0,3; 0,45; 0,6 2,5 3150 1150 2000 1600
ëä3-1,2-630 30 0,6; 0,75; 0,9; 1,05; 1,2 6,3 4200 1350 3300 3850
ëä4-2,1-1600 40 0,9; 1,2; 1,5; 1,8; 2,1 16 5900 1700 4800 7200
ëä5-3-2500 50 1,3; 1,8; 2,1; 2,5; 3,0 25 7400 1850 5550 9900
ëä6-2,1-2500 60 0,9; 1,2; 1,5; 1,8; 2,1 25 6550 1850 5100 9600
ëä8-3,5-4000 80 1,8; 2,1; 2,5; 3,0; 3,5 40 8500 2250 6650 15100
ëä12-2,5-4000 120 1,2; 1,5; 1,8; 2,1; 2,5 40 7500 2250 6400 14800
ëä8-3,5-5600 80 1,8; 2,1; 2,5; 3,0; 3,5 56 8500 2250 6650 15600
ëä10-3-5600 100 1,5; 1,8; 2,1; 2,5; 3,0 56 8000 2250 6550 15450
ëä10-4,5-8000 100 2,3; 2,7; 3,3; 3,9; 4,5 80 10550 2600 9000 24900
ëä12-3,5-8000 120 1,8; 2,1; 2,5; 3,0; 3,5 80 9550 2600 8500 24800
ëä15-6,0-12500 150 3,0; 3,5; 4,5; 5,2; 6,0 125 13200 3100 11500 34800
ëä20-4,5-12500 200 2,3; 2,7; 3,3; 3,9; 4,5 125 11700 3100 10700 34500
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‰flÚÒfl ÔÓ ÒÔÂˆËÙËÍ‡ˆËË 11Ö ÒÚ‡Ì‰‡Ú‡ Äçà. ÑË‡Ô‡ÁÓÌ ÔÓÍ‡Á‡-
ÚÂÎÂÈ: „ÛÁÓÔÓ‰˙ÂÏÌÓÒÚ¸ 2–20 Ú; ‰ÎËÌ‡ ıÓ‰‡ 0,5–6,0 Ï; ÍÛÚfl-
˘ËÈ ÏÓÏÂÌÚ ‰Ó 12000 Í„⋅Ï. Ç êÓÒÒËË Ì‡Ë·ÓÎÂÂ ËÁ‚ÂÒÚÌ˚ ÙËÏ˚
“Lufkin” (ëòÄ), “Indystrial CA” (êÛÏ˚ÌËfl).

ëÚ‡ÌÓÍ-Í‡˜‡ÎÍ‡ (ËÒ. 5.2) ÒÓÒÚÓËÚ: ËÁ ‡Ï˚ 13 Ò ÔÓ‰ÒÚ‡‚ÍÓÈ
ÔÓ‰ Â‰ÛÍÚÓ Ë ÔÓ‚ÓÓÚÌÓÈ ÔÎËÚÓÈ 12; ÒÚÓÈÍË 3; ·‡Î‡ÌÒË‡ 2 Ò
„ÓÎÓ‚ÍÓÈ Ë ÓÔÓÓÈ Ú‡‚ÂÒ˚ 15; ‰‚Ûı ¯‡ÚÛÌÓ‚ 4; ‰‚Ûı ÍË‚Ó-
¯ËÔÓ‚ 5 Ò ÔÓÚË‚Ó‚ÂÒ‡ÏË 14 (ÔË ÍÓÏ·ËÌËÓ‚‡ÌÌÓÏ ËÎË ÍË-
‚Ó¯ËÔÌÓÏ Û‡‚ÌÓ‚Â¯Ë‚‡ÌËË); Â‰ÛÍÚÓ‡ 6;  ÚÓÏÓÁÓ‚ 16; ÍÎË-
ÌÓÂÏÂÌÌÓÈ ÔÂÂ‰‡˜Ë 7, 8; ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎfl 9; ÔÓ‰‚ÂÒÍË ÛÒÚ¸Â-
‚Ó„Ó ¯ÚÓÍ‡ 1 Ò Í‡Ì‡ÚÓÏ; Ó„‡Ê‰ÂÌËfl 11 ÍË‚Ó¯ËÔÌÓ-¯‡ÚÛÌÌÓ„Ó
ÏÂı‡ÌËÁÏ‡. ê‡Ï‡ ËÁ ÔÓÙËÎ¸ÌÓ„Ó ÔÓÍ‡Ú‡ ËÁ„ÓÚÓ‚ÎÂÌ‡ ‚ ‚Ë‰Â
‰‚Ûı ÔÓÎÓÁ¸Â‚, ÒÓÂ‰ËÌÂÌÌ˚ı ÔÓÔÂÂ˜Ì˚ÏË Ò‚flÁflÏË. ëÚÓÈÍ‡ –
ËÁ ÔÓÙËÎ¸ÌÓ„Ó ÔÓÍ‡Ú‡ ˜ÂÚ˚ÂıÌÓ„‡fl.

Å‡Î‡ÌÒË – ËÁ ÔÓÙËÎ¸ÌÓ„Ó ÔÓÍ‡Ú‡ ‰‚ÛÚ‡‚Ó‚Ó„Ó ÒÂ˜ÂÌËfl;
Ó‰ÌÓ·‡ÎÓ˜ÌÓÈ ËÎË ‰‚Û·‡ÎÓ˜ÌÓÈ ÍÓÌÒÚÛÍˆËË. ÉÓÎÓ‚Í‡ ·‡Î‡ÌÒË-
‡ – ÔÓ‚ÓÓÚÌ‡fl ËÎË ÓÚÍË‰˚‚‡˛˘‡flÒfl ‚‚Âı. ÑÎfl ÂÂ ÙËÍÒ‡ˆËË
‚ ‡·Ó˜ÂÏ ÔÓÎÓÊÂÌËË ‚ ¯‡È·Â „ÓÎÓ‚ÍË ÔÂ‰ÛÒÏÓÚÂÌ Ô‡Á, ‚
ÍÓÚÓ˚È ‚ıÓ‰ËÚ ÍÎËÌ Á‡˘ÂÎÍË.

éÔÓ‡ ·‡Î‡ÌÒË‡ – ÓÒ¸, Ó·‡ ÍÓÌˆ‡ ÍÓÚÓÓÈ ÛÒÚ‡ÌÓ‚ÎÂÌ˚ ‚
ÒÙÂË˜ÂÒÍËı ÓÎËÍÓÔÓ‰¯ËÔÌËÍ‡ı. ä ÒÂ‰ÌÂÈ ˜‡ÒÚË ÓÚ Í‚‡‰-
‡ÚÌÓ„Ó ÒÂ˜ÂÌËfl ÔË‚‡ÂÌ‡ ÔÎ‡ÌÍ‡, ˜ÂÂÁ ÍÓÚÓÛ˛ ÓÔÓ‡ ·‡-
Î‡ÌÒË‡ ÒÓÂ‰ËÌflÂÚÒfl Ò ·‡Î‡ÌÒËÓÏ.

í‡‚ÂÒ‡ – ÔflÏ‡fl, ËÁ ÔÓÙËÎ¸ÌÓ„Ó ÔÓÍ‡Ú‡. ë ÂÂ ÔÓÏÓ˘¸˛
·‡Î‡ÌÒË ÒÓÂ‰ËÌflÂÚÒfl Ò ‰‚ÛÏfl Ô‡‡ÎÎÂÎ¸ÌÓ ‡·ÓÚ‡˛˘ËÏË ¯‡-
ÚÛÌ‡ÏË.

éÔÓ‡ Ú‡‚ÂÒ˚ ¯‡ÌËÌÓ ÒÓÂ‰ËÌflÂÚ ·‡Î‡ÌÒË Ò Ú‡‚Â-
ÒÓÈ. ëÂ‰Ìflfl ˜‡ÒÚ¸ ÓÒË ÛÒÚ‡ÌÓ‚ÎÂÌ‡ ‚ ÒÙÂË˜ÂÒÍÓÏ ÓÎËÍÓ-
ÔÓ‰¯ËÔÌËÍÂ, ÍÓÔÛÒ ÍÓÚÓÓ„Ó ·ÓÎÚ‡ÏË ÔËÍÂÔÎÂÌ Í ÌËÊÌÂÈ
ÔÓÎÍÂ ·‡Î‡ÌÒË‡.

ò‡ÚÛÌ – ÒÚ‡Î¸Ì‡fl ÚÛ·Ì‡fl Á‡„ÓÚÓ‚Í‡, Ì‡ Ó‰ÌÓÏ ÍÓÌˆÂ ÍÓÚÓ-
ÓÈ ‚‚‡ÂÌ‡ ‚ÂıÌflfl „ÓÎÓ‚Í‡ ¯‡ÚÛÌ‡, ‡ Ì‡ ‰Û„ÓÏ – ·‡¯Ï‡Í.
è‡ÎÂˆ ‚ÂıÌÂÈ „ÓÎÓ‚ÍË ¯‡ÚÛÌ‡ ¯‡ÌËÌÓ ÒÓÂ‰ËÌÂÌ Ò Ú‡‚Â-
ÒÓÈ. è‡ÎÂˆ ÍË‚Ó¯ËÔ‡ ÍÓÌÛÒÌÓÈ ÔÓ‚ÂıÌÓÒÚ¸˛ ‚ÒÚ‡‚ÎflÂÚÒfl ‚
ÓÚ‚ÂÒÚËÂ ÍË‚Ó¯ËÔ‡ Ë Á‡Úfl„Ë‚‡ÂÚÒfl Ò ÔÓÏÓ˘¸˛ „‡ÂÍ.

äË‚Ó¯ËÔ – ‚Â‰Û˘ÂÂ Á‚ÂÌÓ ÔÂÓ·‡ÁÛ˛˘Â„Ó ÏÂı‡ÌËÁÏ‡
ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË. Ç  ÌÂÏ ÔÂ‰ÛÒÏÓÚÂÌ˚ ÓÚ‚ÂÒÚËfl ‰Îfl ËÁÏÂÌÂ-
ÌËfl ‰ÎËÌ˚ ıÓ‰‡ ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡. ç‡ ÍË‚Ó¯ËÔÂ ÛÒÚ‡ÌÓ‚ÎÂÌ˚
ÔÓÚË‚Ó‚ÂÒ˚, ÍÓÚÓ˚Â ÏÓ„ÛÚ ÔÂÂÏÂ˘‡Ú¸Òfl.

êÂ‰ÛÍÚÓ  ÚËÔ‡ ñ2çò ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÒÓ‚ÓÍÛÔÌÓÒÚ¸
‰‚Ûı Ô‡ ˆËÎËÌ‰Ë˜ÂÒÍËı ¯Â‚ÓÌÌ˚ı ÁÛ·˜‡Ú˚ı ÔÂÂ‰‡˜, ‚˚-
ÔÓÎÌÂÌÌ˚ı Ò Á‡ˆÂÔÎÂÌËÂÏ çÓ‚ËÍÓ‚‡. àÁ„ÓÚÓ‚ÎÂÌËÂ Â‰ÛÍÚÓ‡
‰ÓÎÊÌÓ ÓÚ‚Â˜‡Ú¸ ÚÂ·Ó‚‡ÌËflÏ éëí 26-02-1200–75 (ÒÏ. Ú‡·Î.
5.3).



êËÒ. 5.2. ëÚ‡ÌÓÍ-Í‡˜‡ÎÍ‡ ÚËÔ‡ ëä:
1 – ÔÓ‰‚ÂÒÍ‡ ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡; 2 – ·‡Î‡ÌÒË Ò ÓÔÓÓÈ; 3 – ÒÚÓÈÍ‡; 4 – ¯‡ÚÛÌ;
5 – ÍË‚Ó¯ËÔ; 6 – Â‰ÛÍÚÓ; 7 – ‚Â‰ÓÏ˚È ¯ÍË‚; 8 – ÂÏÂÌ¸; 9 – ˝ÎÂÍÚÓ‰‚Ë-
„‡ÚÂÎ¸; 10 – ‚Â‰Û˘ËÈ ¯ÍË‚;  11 – Ó„‡Ê‰ÂÌËÂ;  12 – ÔÓ‚ÓÓÚÌ‡fl ÔÎËÚ‡;  13 –

‡Ï‡; 14 – ÔÓÚË‚Ó‚ÂÒ; 15 – Ú‡‚ÂÒ‡; 16 – ÚÓÏÓÁ
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Ç‡Î˚ ˆËÎËÌ‰Ë˜ÂÒÍËı ÁÛ·˜‡Ú˚ı ÔÂÂ‰‡˜ ÎÂÊ‡Ú ‚ ÔÎÓÒÍÓÒÚË
‡Á˙ÂÏ‡ ÍÓÔÛÒ‡ Ë Í˚¯ÍË Â‰ÛÍÚÓ‡. ÑÎfl ‡‚ÌÓÏÂÌÓ„Ó ‡Ò-
ÔÂ‰ÂÎÂÌËfl Ì‡„ÛÁÓÍ Ì‡ ‚‡Î˚ Ë ÔÓ‰¯ËÔÌËÍË ÔËÌflÚÓ ÒËÏÏÂÚ-
Ë˜ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ÁÛ·˜‡Ú˚ı ÍÓÎÂÒ Ë ÓÔÓ. éÔÓ˚ ‚Â‰Û˘Â„Ó
Ë ÔÓÏÂÊÛÚÓ˜ÌÓ„Ó ‚‡ÎÓ‚ ‚˚ÔÓÎÌÂÌ˚ Ì‡ ÓÎËÍÓÔÓ‰¯ËÔÌËÍ‡ı Ò
ÍÓÓÚÍËÏË ˆËÎËÌ‰Ë˜ÂÒÍËÏË ÓÎËÍ‡ÏË, ‡ ‚Â‰ÓÏÓ„Ó ‚‡Î‡ Ì‡ Ó-
ÎËÍÓÔÓ‰¯ËÔÌËÍ‡ı ‰‚Ûıfl‰Ì˚ı ÒÙÂË˜ÂÒÍËı. ç‡ ÍÓÌˆÂ ‚Â‰Û˘Â-
„Ó ‚‡Î‡ Ì‡Ò‡ÊË‚‡˛ÚÒfl ¯ÍË‚˚ ÚÓÏÓÁ‡  Ë ÍÎËÌÓÂÏÂÌÌÓÈ ÔÂÂ-
‰‡˜Ë, ÔÓÎÓÊÂÌËÂ ÍÓÚÓ˚ı ÔÓÒÎÂ ÓÔÂ‰ÂÎÂÌÌÓ„Ó ÒÓÍ‡ ˝ÍÒÔÎÛ‡-
Ú‡ˆËË ÌÂÓ·ıÓ‰ËÏÓ ÏÂÌflÚ¸ ‰Îfl Û‚ÂÎË˜ÂÌËfl Ó·˘Â„Ó ÒÓÍ‡ ÒÎÛÊ·˚
‚Â‰ÓÏÓ„Ó ÍÓÎÂÒ‡ Â‰ÛÍÚÓ‡. ÑÎfl ˝ÚÓ„Ó Ì‡ Ó·ÓËı ÍÓÌˆ‡ı ‚Â‰ÓÏÓ-
„Ó ‚‡Î‡ ËÏÂ˛ÚÒfl ÔÓ ‰‚‡ ¯ÔÓÌÓ˜Ì˚ı Ô‡Á‡.

ëÏ‡ÁÍ‡ ÁÛ·˜‡Ú˚ı ÍÓÎÂÒ Ë ÔÓ‰¯ËÔÌËÍÓ‚ ‚‡ÎÓ‚ ÓÒÛ˘ÂÒÚ‚ÎflÂÚ-
Òfl ËÁ ‚‡ÌÌ˚ ÍÓÔÛÒ‡ Â‰ÛÍÚÓ‡.

íÓÏÓÁ – ‰‚ÛıÍÓÎÓ‰Ó˜Ì˚È. è‡‚‡fl Ë ÎÂ‚‡fl ÍÓÎÓ‰ÍË ÔË-
ÍÂÔÎÂÌ˚ Í Â‰ÛÍÚÓÛ. ë ÔÓÏÓ˘¸˛ ÒÚflÊÌÓ„Ó ÛÒÚÓÈÒÚ‚‡ ÍÓÎÓ‰-
ÍË Á‡ÊËÏ‡˛Ú ÚÓÏÓÁÌÓÈ ¯ÍË‚, Ì‡Ò‡ÊÂÌÌ˚È Ì‡ ‚Â‰Û˘ËÈ ‚‡Î
Â‰ÛÍÚÓ‡. êÛÍÓflÚÍ‡ ÚÓÏÓÁ‡, Ì‡Ò‡ÊÂÌÌ‡fl Ì‡ ÒÚflÊÌÓÈ ‚ËÌÚ,
‚˚ÌÂÒÂÌ‡ ‚ ÍÓÌÂˆ ‡Ï˚, Á‡ ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎ¸.

ë‡Î‡ÁÍË ÔÓ‚ÓÓÚÌ˚Â ÔÓ‰ ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎ¸ Ó·ÂÒÔÂ˜Ë‚‡˛Ú
·˚ÒÚÛ˛ ÒÏÂÌÛ Ë Ì‡ÚflÊÂÌËÂ ÍÎËÌÓ‚˚ı ÂÏÌÂÈ. Ç˚ÔÓÎÌÂÌ˚
ÓÌË ‚ ‚Ë‰Â ‡Ï˚, ÍÓÚÓ‡fl ¯‡ÌËÌÓ ÛÍÂÔÎÂÌ‡ Ì‡ Á‡‰ÌÂÏ ÍÓÌ-
ˆÂ ‡Ï˚ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË.

ä ÔÓ‚ÓÓÚÌÓÈ ÔÎËÚÂ ÔÓÔÂÂ˜ÌÓ ÔËÍÂÔÎÂÌ˚ ·ÓÎÚ‡ÏË ‰‚ÓÂ
Ò‡Î‡ÁÓÍ, Ì‡ ÍÓÚÓ˚Â ÛÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎ¸. ê‡Ï‡ Ò
Ò‡Î‡ÁÍ‡ÏË ÔÓ‚Ó‡˜Ë‚‡ÂÚÒfl ‚‡˘ÂÌËÂÏ ıÓ‰Ó‚Ó„Ó ‚ËÌÚ‡.

èË‚Ó‰ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ÓÚ ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎfl
ÒÓ ÒÍÓÓÒÚ¸˛ ‚‡˘ÂÌËfl ‚‡Î‡ 750, 1000 Ë 1500 ÏËÌ–1. ùÎÂÍÚÓ-
‰‚Ë„‡ÚÂÎ¸ – ÚÂıÙ‡ÁÌ˚È ÍÓÓÚÍÓÁ‡ÏÍÌÛÚ˚È, ‡ÒËÌıÓÌÌ˚È Ò ÔÓ-
‚˚¯ÂÌÌ˚Ï ÔÛÒÍÓ‚˚Ï ÏÓÏÂÌÚÓÏ ‚Ó ‚Î‡„ÓÏÓÓÁÓÒÚÓÈÍÓÏ ËÒÔÓÎ-
ÌÂÌËË. ç‡ ‚‡ÎÛ ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎfl ÛÒÚ‡ÌÓ‚ÎÂÌ‡ ÍÓÌÛÒÌ‡fl ‚ÚÛÎÍ‡,
Ì‡ ÍÓÚÓÛ˛ Ì‡Ò‡ÊÂÌ ‚Â‰Û˘ËÈ ¯ÍË‚ ÍÎËÌÓÂÏÂÌÌÓÈ ÔÂÂ‰‡˜Ë.

èÓ‰‚ÂÒÍ‡ ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡ ÚËÔ‡ èëò „ÛÁÓÔÓ‰˙ÂÏÌÓÒÚ¸˛ 3,
5, 10 Ú ÒÓÒÚÓËÚ ËÁ ‚ÂıÌÂÈ Ë ÌËÊÌÂÈ Ú‡‚ÂÒ, ‰‚Ûı Á‡ÊËÏÓ‚
Í‡Ì‡Ú‡ Ë Á‡ÊËÏ‡ ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡. ÑÎfl ÛÒÚ‡ÌÓ‚ÍË ‚ ÔÓ‰‚ÂÒÍÂ
„Ë‰‡‚ÎË˜ÂÒÍÓ„Ó ‰ËÌ‡ÏÓ„‡Ù‡ ‚ ÌÂÂ ‚ÒÚ‡‚Îfl˛Ú ‰‚‡ ‚ËÌÚ‡, Ò
ÔÓÏÓ˘¸˛ ÍÓÚÓ˚ı ‡Á‰‚Ë„‡˛ÚÒfl Ú‡‚ÂÒ˚ ÔÓ‰‚ÂÒÍË.

òÚÓÍË  Ò‡Î¸ÌËÍÓ‚˚Â ÛÒÚ¸Â‚˚Â òëì ÔÂ‰Ì‡ÁÌ‡˜ÂÌ˚ ‰Îfl ÒÓ-
Â‰ËÌÂÌËfl ÍÓÎÓÌÌ˚ Ì‡ÒÓÒÌ˚ı ¯Ú‡Ì„ Ò Í‡Ì‡ÚÌÓÈ ÔÓ‰‚ÂÒÍÓÈ ÒÚ‡Ì-
Í‡-Í‡˜‡ÎÍË.

ÑÎfl „ÂÏÂÚËÁ‡ˆËË ÛÒÚ¸fl Ì‡ÒÓÒÌ˚ı ÒÍ‚‡ÊËÌ Ë ÔÓ‰‚ÂÒÍË Ì‡-
ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı ÚÛ· ÔÂ‰ÛÒÏÓÚÂÌÓ Ó·ÓÛ‰Ó‚‡ÌËÂ ÛÒÚ¸fl
Ì‡ÒÓÒÌ˚ı ÒÍ‚‡ÊËÌ. ç‡Ë·ÓÎÂÂ ‡ÒÔÓÒÚ‡ÌÂÌÌ˚Ï Ó·ÓÛ‰Ó‚‡ÌË-
ÂÏ ÛÒÚ¸fl ÒÍ‚‡ÊËÌ Ì‡ ÔÓÏ˚ÒÎ‡ı fl‚ÎflÂÚÒfl ÛÒÚ¸Â‚ÓÈ Ò‡Î¸ÌËÍ.
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èË Ó‰ÌÓÚÛ·ÌÓÈ ÒËÒÚÂÏÂ Ò·Ó‡ Ë Ú‡ÌÒÔÓÚ‡ ÌÂÙÚË Ë „‡Á‡
ËÒÔÓÎ¸ÁÛÂÚÒfl ÛÒÚ¸Â‚ÓÂ Ó·ÓÛ‰Ó‚‡ÌËÂ Ì‡ÒÓÒÌ˚ı ÒÍ‚‡ÊËÌ Ì‡
‰‡‚ÎÂÌËÂ ‰Ó 4 åè‡, ËÏÂ˛˘ÂÂ ¯ËÙ˚ ëìë1-73-31 Ë ëìë2-73-
31, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ Ó·ÓÁÌ‡˜‡˛˘ËÂ Ò‡Î¸ÌËÍË ÛÒÚ¸Â‚˚Â Ò Ò‡ÏÓÛÒ-
Ú‡Ì‡‚ÎË‚‡˛˘ÂÈÒfl „ÓÎÓ‚ÍÓÈ Ò Ó‰ËÌ‡Ì˚Ï Ë ‰‚ÓÈÌ˚Ï ÛÔÎÓÚÌÂ-
ÌËÂÏ ‰Îfl çäí ‰Ë‡ÏÂÚÓÏ 73 ÏÏ (Ú‡·Î. 5.5).

ï‡‡ÍÚÂÌÓÈ ÓÒÓ·ÂÌÌÓÒÚ¸˛ ÛÒÚ¸Â‚˚ı Ò‡Î¸ÌËÍÓ‚ ëìë fl‚Îfl-
ÂÚÒfl ¯‡ÌËÌÓÂ ÒÓÂ‰ËÌÂÌËÂ ÏÂÊ‰Û „ÓÎÓ‚ÍÓÈ  Ò‡Î¸ÌËÍ‡ Ë Â„Ó
ÚÓÈÌËÍÓÏ ‰Îfl ÔÓ‚ÓÓÚ‡ „ÓÎÓ‚ÍË ‚ ÔÂ‰ÂÎ‡ı ÍÓÌÛÒÌÓ„Ó Û„Î‡
(3°) Ë Ò‡ÏÓÛÒÚ‡Ì‡‚ÎË‚‡ÌËfl ÔÓ Ò‡Î¸ÌËÍÓ‚ÓÏÛ ¯ÚÓÍÛ. ùÚËÏ Ó·ÂÒ-
ÔÂ˜Ë‚‡ÂÚÒfl ·ÓÎÂÂ ÔÓÎÌ‡fl Á‡„ÛÁÍ‡ ÛÔÎÓÚÌfl˛˘Ëı ˝ÎÂÏÂÌÚÓ‚ Ë
ÔÓ‚˚¯‡ÂÚÒfl ÒÓÍ Ëı ÒÎÛÊ·˚.

ìÒÚ¸Â‚ÓÈ Ò‡Î¸ÌËÍ  ëìë1 (ËÒ. 5.3) ÒÓÒÚÓËÚ ËÁ ¯‡Ó‚ÓÈ „Ó-
ÎÓ‚ÍË, Ò ÔÓÏÂ˘ÂÌÌ˚ÏË ‚ ÌÂÈ ÌËÊÌÂÈ Ë ‚ÂıÌÂÈ ‚ÚÛÎÍ‡ÏË, Ì‡-
Ô‡‚Îfl˛˘ËÏË ‚ÚÛÎÍ‡ÏË ËÁ ÔÂÒÒÓ‚‡ÌÌÓÈ ‰Â‚ÂÒËÌ˚ Ë ÛÔÎÓÚ-
ÌËÚÂÎ¸ÌÓÈ Ì‡·Ë‚ÍË. ç‡ ‚ÂıÌ˛˛ ˜‡ÒÚ¸  ¯‡Ó‚ÓÈ „ÓÎÓ‚ÍË Ì‡-
‚ËÌ˜Ë‚‡ÂÚÒfl Í˚¯Í‡ Ò ‰‚ÛÏfl ÒÍÓ·‡ÏË, Ò ÔÓÏÓ˘¸˛ ÍÓÚÓ˚ı ÔÓ‰-
Úfl„Ë‚‡˛Ú ÛÔÎÓÚÌËÚÂÎ¸ÌÛ˛ Ì‡·Ë‚ÍÛ.

ÑÎfl „ÂÏÂÚËÁ‡ˆËË ÛÁÎ‡ ¯‡Ó‚ÓÈ „ÓÎÓ‚ÍË 9 ÔÂ‰ÛÒÏÓÚÂÌÓ
ÛÔÎÓÚÌËÚÂÎ¸ÌÓÂ ÍÓÎ¸ˆÓ 5. ç‡ÎË˜ËÂ ‚ ÌËÊÌÂÈ ˜‡ÒÚË ¯‡Ó‚ÓÈ
„ÓÎÓ‚ÍË ‰‚Ûı ÒÚÓÔÓÓ‚ 4 ÌÂ ÔÓÁ‚ÓÎflÂÚ ÔÓ‚Ó‡˜Ë‚‡Ú¸Òfl ¯‡Ó-
‚ÓÈ „ÓÎÓ‚ÍÂ ‚ÓÍÛ„ Ò‚ÓÂÈ ÓÒË ÔË Á‡ÚflÊÍÂ Í˚¯ÍË „ÓÎÓ‚ÍË 12.
ä˚¯Í‡ ¯‡Ó‚ÓÈ „ÓÎÓ‚ÍË 12 ÍÂÔËÚÒfl Í ÚÓÈÌËÍÛ ‰‚ÛÏfl ÓÚ-
ÍË‰Ì˚ÏË ·ÓÎÚ‡ÏË 14.

íÓÈÌËÍ ÒÌ‡·ÊÂÌ ·˚ÒÚÓ‡Á·ÓÌ˚Ï ÒÓÂ‰ËÌÂÌËÂÏ ‰Îfl ÔÓ‰ÒÓ-
Â‰ËÌÂÌËfl Í ‚˚ÍË‰ÌÓÈ ÎËÌËË.

ìÒÚ¸Â‚ÓÈ Ò‡Î¸ÌËÍ ëìë2Ä ‚ ÓÚÎË˜ËÂ ÓÚ ëìë1 ËÏÂÂÚ ‰‚ÓÈ-
Ì˚Â ÛÔÎÓÚÌÂÌËfl Ë ÚË fl‰‡ Ì‡Ô‡‚Îfl˛˘Ëı ‚ÚÛÎÓÍ. ìÒÚ¸Â‚ÓÈ
Ò‡Î¸ÌËÍ Ò ‰‚ÓÈÌ˚Ï ÛÔÎÓÚÌÂÌËÂÏ ÔÓÁ‚ÓÎflÂÚ ÏÂÌflÚ¸ ËÁÌÓ¯ÂÌÌ˚Â
‚ÂıÌËÂ ÛÔÎÓÚÌËÚÂÎ¸Ì˚Â ˝ÎÂÏÂÌÚ˚ ·ÂÁ ‡Áfl‰ÍË ÒÍ‚‡ÊËÌ˚ Á‡
Ò˜ÂÚ ÌËÊÌÂ„Ó ÛÔÎÓÚÌÂÌËfl – ·ÛÙÂÌÓÈ Ï‡ÌÊÂÚ˚. àÁÌÓ¯ÂÌÌ˚Â

í ‡ · Î Ë ˆ ‡  5.5

íÂıÌË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ÛÒÚ¸Â‚˚ı Ò‡Î¸ÌËÍÓ‚

èÓÍ‡Á‡ÚÂÎ¸ ëìë1-73-31 ëìë2-73-31
ê‡·Ó˜ÂÂ ‰‡‚ÎÂÌËÂ, åè‡:

ÔË ÔÓ‰‚ËÊÌÓÏ ÛÒÚ¸Â‚ÓÏ ¯ÚÓÍÂ 4,0 4,0
ÔË ÌÂÔÓ‰‚ËÊÌÓÏ ÛÒÚ¸Â‚ÓÏ ¯ÚÓÍÂ Ë
Á‡ÚflÌÛÚÓÈ Ò‡Î¸ÌËÍÓ‚ÓÈ Ì‡·Ë‚ÍÂ 7,0 14,0

ÑË‡ÏÂÚ ÔËÒÓÂ‰ËÌËÚÂÎ¸ÌÓÈ ÂÁ¸·˚, ÏÏ 73 73
ÑË‡ÏÂÚ Ò‡Î¸ÌËÍÓ‚Ó„Ó ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡, ÏÏ 31 31
É‡·‡ËÚ˚, ÏÏ:

‰ÎËÌ‡ 350 350
¯ËËÌ‡ 182 182
‚˚ÒÓÚ‡ 407 528

å‡ÒÒ‡, Í„ 21 24
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Ì‡Ô‡‚Îfl˛˘ËÂ ‚ÚÛÎÍË, Í‡Í Ô‡‚ËÎÓ, ÏÂÌfl˛Ú ÔË ÚÂÍÛ˘ÂÏ Â-
ÏÓÌÚÂ ÒÍ‚‡ÊËÌ.

èË ÛÒÚ‡ÌÓ‚ÍÂ ÛÒÚ¸Â‚˚ı Ò‡Î¸ÌËÍÓ‚ Ì‡ ÛÒÚ¸Â ‚ÒÂ ÂÁËÌÓ‚˚Â
ÍÓÎ¸ˆ‡ Ë ÛÔÎÓÚÌËÚÂÎ¸Ì˚Â Ì‡·Ë‚ÍË ‰ÓÎÊÌ˚ ÒÏ‡Á˚‚‡Ú¸Òfl „ÛÒÚÓÈ
ÒÏ‡ÁÍÓÈ.

ê‡Á·Ë‡Ú¸ ¯‡Ó‚Û˛ Í˚¯ÍÛ Ë ÓÚ‰ÂÎflÚ¸ „ÓÎÓ‚ÍÛ ÓÚ ÚÓÈÌËÍ‡
·ÂÁ ÌÂÓ·ıÓ‰ËÏÓÒÚË ÌÂ ÂÍÓÏÂÌ‰ÛÂÚÒfl. èË ÔÓÚÂÂ „ÂÏÂÚË˜ÌÓÒ-
ÚË ‚ ¯‡Ó‚ÓÈ ÓÔÓÂ Á‡ÏÂÌfl˛Ú ÛÔÎÓÚÌËÚÂÎ¸Ì˚Â ÍÓÎ¸ˆ‡ ‚ ÛÒÎÓ-
‚Ëflı Ï‡ÒÚÂÒÍÓÈ.

ÑÎfl Ó·ÓÛ‰Ó‚‡ÌËfl ÛÒÚ¸fl ÒÍ‚‡ÊËÌ ‚˚ÔÛÒÍ‡˛ÚÒfl: éì140-

êËÒ. 5.3. ë‡Î¸ÌËÍ ÛÒÚ¸Â‚ÓÈ ëìë1-73-31:
1 – ÚÓÈÌËÍ; 2 – ‚ÚÛÎÍ‡ ÌËÊÌflfl; 3 – ‚ÍÎ‡‰˚¯; 4 – ÒÚÓÔÓ; 5 – ÍÓÎ¸ˆÓ ÛÔ-
ÎÓÚÌËÚÂÎ¸ÌÓÂ; 6 – Ï‡ÌÊÂÚÓ‰ÂÊ‡ÚÂÎ¸; 7 – Í˚¯Í‡ ¯‡Ó‚‡fl; 8 – ÛÔÎÓÚÌË-
ÚÂÎ¸Ì‡fl Ì‡·Ë‚Í‡; 9 – „ÓÎÓ‚Í‡ ¯‡Ó‚‡fl; 10 – ‚ÍÎ‡‰˚¯; 11 – „ÛÌ‰·ÛÍÒ‡; 12 –
Í˚¯Í‡ „ÓÎÓ‚ÍË;  13 – ¯ÚÓÍ;  14 – ·ÓÎÚ ÓÚÍË‰ÌÓÈ;  15 – Ô‡ÎÂˆ;  16 – ¯ÔÎËÌÚ;   

17 – „‡ÈÍ‡ Ì‡ÍË‰Ì‡fl; 18 – ÌËÔÔÂÎ¸; 19 – Ì‡ÍÓÌÂ˜ÌËÍ
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146/168-65Ä – Ó·ÓÛ‰Ó‚‡ÌÌ˚Â ÛÒÚ¸fl Ì‡ÒÓÒÌ˚ı ÒÍ‚‡ÊËÌ, ÔÂËÓ-
‰Ë˜ÂÒÍË ÙÓÌÚ‡ÌËÛ˛˘Ëı, Ò ÍÓÌˆÂÌÚË˜ÂÒÍÓÈ ÔÓ‰‚ÂÒÍÓÈ ÍÓÎÓÌ-
Ì˚ çäí ÓÚÌÓÒËÚÂÎ¸ÌÓ ÓÒË  ÒÍ‚‡ÊËÌ˚; éì140-146/168-65Å –
ÚÓ ÊÂ, ‰Îfl ÒÍ‚‡ÊËÌ Ò ˝ÍÒˆÂÌÚË˜ÂÒÍÓÈ ÔÓ‰‚ÂÒÍÓÈ ÚÛ· (ËÒ. 5.4).

Ç ÒÓÒÚ‡‚ Ó·ÓÛ‰Ó‚‡ÌËfl éì ‚ıÓ‰flÚ ÛÒÚ¸Â‚ÓÈ Ò‡Î¸ÌËÍ ëìë2 Ò
‰‚ÓÈÌ˚Ï ÛÔÎÓÚÌÂÌËÂÏ Ë ÔÓ·ÍÓ‚˚Â Í‡Ì˚ äèèë65-140. Ç Í‡-
˜ÂÒÚ‚Â Á‡ÔÓÌ˚ı ÛÒÚÓÈÒÚ‚ ÔËÏÂÌfl˛Ú ÔÓ·ÍÓ‚˚Â Í‡Ì˚ ÓÚ
ÙÓÌÚ‡ÌÌÓÈ ‡Ï‡ÚÛ˚ Ò ÛÔÎÓÚÌËÚÂÎ¸ÌÓÈ ÒÏ‡ÁÍÓÈ Ì‡ 14 åè‡.
èÓ‰˙ÂÏÌ‡fl ÍÓÎÓÌÌ‡ ÒÏÂ˘ÂÌ‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÓÒË ÒÍ‚‡ÊËÌ˚. Ç
ÚÛ·ÌÓÈ „ÓÎÓ‚ÍÂ Ó·ÓÛ‰Ó‚‡ÌËfl éì ÚËÔ‡ Å ÔÂ‰ÛÒÏÓÚÂÌ Ô‡ÚÛ-
·ÓÍ Ò Á‡‰‚ËÊÍÓÈ ‰Îfl ÛÒÚ‡ÌÓ‚ÍË ÎÛ·ËÍ‡ÚÓ‡ Ë ÒÔÛÒÍ‡ ËÒÒÎÂ‰Ó-
‚‡ÚÂÎ¸ÒÍËı ÔË·ÓÓ‚ ‚ Á‡ÚÛ·ÌÓÂ ÔÓÒÚ‡ÌÒÚ‚Ó. ÑÎfl ÔÂÂÔÛÒ-
Í‡ „‡Á‡ ËÁ Á‡ÚÛ·ÌÓ„Ó ÔÓÒÚ‡ÌÒÚ‚‡ ‚ ‚˚ÍË‰ÌÛ˛ ÎËÌË˛ ‚ Ó·-
‚flÁÍÂ ÔÂ‰ÛÒÏÓÚÂÌ Ó·‡ÚÌ˚È ÍÎ‡Ô‡Ì. á‡Ú‚Ó Ó·‡ÚÌÓ„Ó ÍÎ‡-
Ô‡Ì‡ (ÒÂ‰ÎÓ Ë ¯‡ËÍ) ËÒÔÓÎ¸ÁÓ‚‡Ì ÓÚ ÒÍ‚‡ÊËÌÌÓ„Ó Ì‡ÒÓÒ‡.

é·ÓÛ‰Ó‚‡ÌËÂ ÛÒÚ¸fl ÒÍ‚‡ÊËÌ, ˝ÍÒÔÎÛ‡ÚËÛÂÏ˚ı Ò ÔÓÏÓ˘¸˛
ÔÓ„ÛÊÌ˚ı ˝ÎÂÍÚÓÌ‡ÒÓÒÓ‚ éìùç, ÏÓÊÂÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡ÌÓ Ë
Ì‡ ÔÂËÓ‰Ë˜ÂÒÍË ÙÓÌÚ‡ÌËÛ˛˘Ëı ÒÍ‚‡ÊËÌ‡ı (Ú‡·Î. 5.6). èË
˝ÚÓÏ ‰ÓÔÛÒÍ‡˛ÚÒfl ÔÓ‰‚ÂÒÍ‡ ÍÓÎÓÌÌ˚ Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı
ÚÛ·, ‡ Ú‡ÍÊÂ ÔÓÙËÎ‡ÍÚË˜ÂÒÍËÂ, ÂÏÓÌÚÌ˚Â Ë ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÒÍËÂ ‡·ÓÚ˚  Ì‡ ÒÍ‚‡ÊËÌÂ. äÓÎÓÌÌÛ Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı
ÚÛ· ÔÓ‰‚Â¯Ë‚‡˛Ú Ì‡ ‡Á˙ÂÏÌÓÏ ÍÓÌÛÒÂ, ‚ ÍÓÚÓÓÏ ÔÂ‰ÛÒÏÓÚ-
ÂÌ ÔÓıÓ‰ Ë ‰Îfl Í‡·ÂÎfl. íÛ·˚ Ë Í‡·ÂÎ¸ ÛÔÎÓÚÌfl˛Ú ÂÁËÌÓ-
‚˚ÏË ‡ÁÂÁÌ˚ÏË ÔÓÍÎ‡‰Í‡ÏË, ÔÓ‰ÊËÏ‡ÂÏ˚ÏË ‡Á˙ÂÏÌ˚Ï
ÙÎ‡ÌˆÂÏ.

Å‡Î‡ÌÒËÌ˚È ÔË‚Ó‰ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ËÏÂÂÚ ÌÂ‰ÓÒÚ‡ÚÓÍ –
ÚÓ˜Í‡ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ ÒÓ‚Â¯‡ÂÚ ÒÎÓÊÌÓÂ ‰‚ËÊÂÌËÂ, ˜ÚÓ ‚˚Á˚-
‚‡ÂÚ ÓÒÚ ‰ËÌ‡ÏË˜ÂÒÍËı Ì‡„ÛÁÓÍ Ì‡ ¯Ú‡Ì„Ó‚Û˛ ÍÓÎÓÌÌÛ. ë
ˆÂÎ¸˛ Ëı ÛÏÂÌ¸¯ÂÌËfl ÔËÏÂÌflÂÚÒfl ·ÂÁ·‡Î‡ÌÒËÌ˚È ÒÚ‡ÌÓÍ-
Í‡˜‡ÎÍ‡, ‚ ÍÓÚÓÓÏ ¯‡ÚÛÌ Ë ·‡Î‡ÌÒË Á‡ÏÂÌfl˛ÚÒfl „Ë·ÍÓÈ Ò‚fl-
Á¸˛ – ÒÚ‡Î¸Ì˚Ï Í‡Ì‡ÚÓÏ.

èË‚Ó‰Ì‡fl ˜‡ÒÚ¸ ·ÂÁ·‡Î‡ÌÒËÌÓ„Ó ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË (‚ÍÎ˛˜‡fl
Â‰ÛÍÚÓ) ‡Ì‡ÎÓ„Ë˜Ì‡ ·‡Î‡ÌÒËÌÓÏÛ. äÓÌÒÚÛÍˆËfl ÍË‚Ó¯ËÔ‡
V-Ó·‡ÁÌÓÈ ÙÓÏ˚, Ò Û„ÎÓÏ 30°. ç‡‰ ÛÒÚ¸ÂÏ ÒÍ‚‡ÊËÌ˚, Ì‡ Ì‡-
ÍÎÓÌÌÓÈ ÒÚÓÈÍÂ ‡ÒÔÓÎÓÊÂÌ ÓÎËÍ, ˜ÂÂÁ ÍÓÚÓ˚È ÔÂÂ·Ó¯Â-
Ì‡ „Ë·Í‡fl ÔÓ‰‚ÂÒÍ‡, ÒÓÂ‰ËÌÂÌÌ‡fl Ò ¯‡ÚÛÌ‡ÏË. çËÊÌflfl „ÓÎÓ‚Í‡

í ‡ · Î Ë ˆ ‡  5.6

èÓÍ‡Á‡ÚÂÎ¸ éì140-146/168-65Ä éì140-146/168-65Å éìùç140-65
É‡·‡ËÚ˚, ÏÏ:

‰ÎËÌ‡ 2100 2100 1950
¯ËËÌ‡ 430 430 430
‚˚ÒÓÚ‡ 1180 1026 1290

å‡ÒÒ‡, Í„ 473 468 548



êËÒ. 5.4. é·ÓÛ‰Ó‚‡ÌËÂ ÛÒÚ¸fl éì140-146/168-65Å:
1 – ÍÂÒÚÓ‚ËÍ;  2 – ÍÓÌÛÒÌ‡fl ÔÓ‰‚ÂÒÍ‡;  3 – ÂÁËÌÓ‚˚Â ÛÔÎÓÚÌÂÌËfl; 4 – ‡Á˙ÂÏÌ˚È ÙÎ‡ÌÂˆ; 5 – Ô‡ÚÛ·ÓÍ; 6 – ÚÓÈÌËÍ; 7 –

Á‡‰‚ËÊÍ‡; 8 – Ò‡Î¸ÌËÍ ÛÒÚ¸Â‚ÓÈ ëìë2; 9, 11 – Ó·‡ÚÌ˚È ÍÎ‡Ô‡Ì; 10 – Í‡Ì; 12 – ÔÓ·Í‡
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¯‡ÚÛÌ‡ ÒÓÂ‰ËÌÂÌ‡ Ò ÍË‚Ó¯ËÔÓÏ. ÅÂÁ·‡Î‡ÌÒËÌ˚Â ÒÚ‡ÌÍË-
Í‡˜‡ÎÍË ‡ÒÒ˜ËÚ‡Ì˚ Ì‡ Ì‡„ÛÁÍÛ 30 Ë 60 Íç, ‰ÎËÌÛ ıÓ‰‡ ÓÚ
0,45 ‰Ó 5 Ï Ë ÍÛÚfl˘ËÈ ÏÓÏÂÌÚ ‰Ó 80 Íç⋅Ï. éÌË ËÏÂ˛Ú ÏÂÌ¸-
¯ËÂ „‡·‡ËÚ˚ Ë ÏÂÚ‡ÎÎÓÂÏÍÓÒÚË ÔÓ Ò‡‚ÌÂÌË˛ Ò ·‡Î‡ÌÒËÌ˚Ï.
çÂ‰ÓÒÚ‡ÚÍÓÏ fl‚ÎflÂÚÒfl Ï‡Î‡fl Ì‡‰ÂÊÌÓÒÚ¸ „Ë·ÍÓÈ Ò‚flÁË.

ÉË‰Ó- Ë ÔÌÂ‚ÏÓÔË‚Ó‰  ¯Ú‡Ì„Ó‚˚ı ÛÒÚ‡ÌÓ‚ÓÍ ÔË‚Ó‰flÚ ‚
‰‚ËÊÂÌËÂ ¯Ú‡Ì„Ë ˜ÂÂÁ ¯ÚÓÍ Ò ÔÓ¯ÌÂÏ, ‡ÒÔÓÎÓÊÂÌÌ˚Ï ‚
ˆËÎËÌ‰Â. ÉË‰Ó- Ë ÔÌÂ‚ÏÓÔË‚Ó‰ ÔÓÁ‚ÓÎfl˛Ú ÔÓÎÛ˜ËÚ¸ ·ÓÎÂÂ
·Î‡„ÓÔËflÚÌ˚È Á‡ÍÓÌ ‰‚ËÊÂÌËfl ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ (íèò).

ÇÌËÁ ¯Ú‡Ì„Ë ‰‚ËÊÛÚÒfl ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ ÒËÎ ÚflÊÂÒÚË.
èÌÂ‚ÏÓÔË‚Ó‰ Ó·˚˜ÌÓ ËÒÔÓÎ¸ÁÛÂÚÒfl Ï‡ÎÓÈ ÏÓ˘ÌÓÒÚË,      

Ú.Â. ‰Îfl ÒÍ‚‡ÊËÌ Ò Ï‡ÎÓÈ „ÎÛ·ËÌÓÈ ÔÓ‰‚ÂÒÍË Ë Ï‡ÎÓÈ ÔÓ‰‡˜ÂÈ.
ÉË‰ÓÔË‚Ó‰ („Ë‰ÓÍ‡˜‡ÎÍ‡)  ·ÓÎÂÂ ¯ËÓÍÓ ËÁ‚ÂÒÚÂÌ (ËÒ.
5.5)

èË‚Ó‰ÌÓÈ ˆËÎËÌ‰ 3 Ò ÔÓ¯ÌÂÏ ÍÂÔËÚÒfl Ì‡ ÙÎ‡ÌˆÂ Ó·-
Ò‡‰ÌÓÈ ÍÓÎÓÌÌ˚ ÒÍ‚‡ÊËÌ˚. ë ÔÓ¯ÌÂÏ ÒÓÂ‰ËÌÂÌ ÔÓÎËÓ‚‡Ì-
Ì˚È ¯ÚÓÍ 2, ÔÓıÓ‰fl˘ËÈ ˜ÂÂÁ Ò‡Î¸ÌËÍ 1. ä ¯ÚÓÍÛ ÔÓ‰‚Â¯ÂÌ‡
ÍÓÎÓÌÌ‡ ¯Ú‡Ì„. ÜË‰ÍÓÒÚ¸ ÔÓ‰‡ÂÚÒfl ÔÓÔÂÂÏÂÌÌÓ ‚ ‡·Ó˜Û˛
ÔÓÎÓÒÚ¸ ˆËÎËÌ‰‡ Ë Û‡‚ÌÓ‚Â¯Ë‚‡˛˘ËÈ ‡ÍÍÛÏÛÎflÚÓ 5. ê‡·Ó-
˜‡fl ÊË‰ÍÓÒÚ¸ ÔË ıÓ‰Â ¯Ú‡Ì„ ‚‚Âı ÔÓÒÚÛÔ‡ÂÚ Ì‡ ÔËÂÏ Ì‡ÒÓ-
Ò‡ ÒËÒÚÂÏ˚ „Ë‰ÓÔË‚Ó‰‡ (Ä) Ì‡‰ Ì‡ÔÓÓÏ ËÁ ‡ÍÍÛÏÛÎflÚÓ‡,
„‰Â ÔÓ‰‰ÂÊË‚‡ÂÚÒfl ÔÓÒÚÓflÌÌÓÂ ‰‡‚ÎÂÌËÂ ÒÊ‡Ú˚Ï „‡ÁÓÏ Ì‡‰
ÛÓ‚ÌÂÏ ÊË‰ÍÓÒÚË ‚ ‡ÍÍÛÏÛÎflÚÓÂ. Ç ÍÓÌˆÂ ıÓ‰‡ ‚‚Âı ˝ÎÂÏÂÌ-
Ú˚ ÛÔ‡‚ÎÂÌËfl 4 ÔÂÂÍÎ˛˜‡˛Ú ÒËÒÚÂÏÛ Ì‡ ÔÓ‰‡˜Û ‡·Ó˜ÂÈ

êËÒ. 5.5. ëıÂÏ‡  „Ë‰ÓÔË‚Ó‰‡  ¯Ú‡Ì„Ó‚Ó„Ó Ì‡ÒÓÒ‡ ÙËÏ˚ “ÇËÍÂÒ” (ëòÄ) (‡)
Ë ÚËÔ‡ ÄÉí (· )
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ÊË‰ÍÓÒÚË ËÁ ‡·Ó˜Â„Ó ˆËÎËÌ‰‡ ‚ ‡ÍÍÛÏÛÎflÚÓ. èÓ‰ ‰ÂÈÒÚ‚ËÂÏ
‚ÂÒ‡ ¯Ú‡Ì„ ÊË‰ÍÓÒÚ¸ ÔÓÒÚÛÔ‡ÂÚ Ì‡ ÔËÂÏ ÒËÎÓ‚Ó„Ó Ì‡ÒÓÒ‡. ÑÎfl
ÔÓ‰‰ÂÊ‡ÌËfl ‰‡‚ÎÂÌËfl ÊË‰ÍÓÒÚË Ë „‡Á‡ ‚ ‡ÍÍÛÏÛÎflÚÓÂ ËÏÂ˛Ú-
Òfl ÍÓÏÔÂÒÒÓ 7 Ë Ì‡ÒÓÒ 6. èÓ ÒıÂÏÂ ÄÉç Û‡‚ÌÓ‚Â¯Ë‚‡ÌËÂ
ÔÓËÒıÓ‰ËÚ Á‡ Ò˜ÂÚ ‚ÂÒ‡ çäí. ÑÎfl ˝ÚÓ„Ó ËÒÔÓÎ¸ÁÛÂÚÒfl Û‡‚ÌÓ-
‚Â¯Ë‚‡˛˘ËÈ ˆËÎËÌ‰ 8, ‚ ÍÓÚÓÓÏ Ì‡ ÔÓ¯ÂÌ¸ 9 ÔÓ‰‚Â¯ÂÌ˚
çäí. ìÒÚ‡ÌÓ‚ÍË Ò „Ë‰ÓÔË‚Ó‰ÓÏ Ó·ÂÒÔÂ˜Ë‚‡˛Ú ·ÓÎ¸¯ËÂ ‰ÎË-
Ì˚ ıÓ‰‡ „ÎÛ·ËÌÌÓ„Ó Ì‡ÒÓÒ‡, ÎÂ„ÍÓÒÚ¸ Â„ÛÎËÓ‚‡ÌËfl ÂÊËÏ‡
‡·ÓÚ˚ Ë Ï‡ÎÛ˛ ÏÂÚ‡ÎÎÓÂÏÍÓÒÚ¸. è‡‡ÏÂÚ˚ ÛÒÚ‡ÌÓ‚ÍË ÄÉç-ã:
‰ÎËÌ‡ ıÓ‰‡ ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ 2,2 Ï; Ì‡„ÛÁÍ‡ ‰Ó 60 Íç; Ï‡Ò-
Ò‡ 1550 Í„.

Ç ÔÓÒÎÂ‰ÌÂÂ ‚ÂÏfl „Ë‰ÓÙËˆËÓ‚‡ÌÌ˚È ÔË‚Ó‰ ãè-114 ÔÂ‰-
ÎÓÊÂÌ Á‡‚Ó‰ÓÏ “åÓÚÓ‚ËÎËı‡” („. èÂÏ¸). í‡ÍËÂ ÔË‚Ó‰˚ ‡-
·ÓÚ‡˛Ú ‚ á‡Ô‡‰ÌÓÈ ëË·ËË („. ëÛ„ÛÚ). ì‡‚ÌÓ‚Â¯Ë‚‡ÌËÂ ÔÓËÁ-
‚Ó‰ËÚÒfl „Ë‰Ó‡ÍÍÛÏÛÎflÚÓÓÏ. è‡‡ÏÂÚ˚ ÛÒÚ‡ÌÓ‚ÍË ãè-114:
‰ÎËÌ‡ ıÓ‰‡ ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ 2,5 Ï; Ì‡„ÛÁÍ‡ ‰Ó 80 Íç; Ï‡Ò-
Ò‡ 1980 Í„. ëıÂÏ‡ ãè-114 ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÒıÂÏÂ (ÒÏ. ËÒ. 5.5, ‡).

ëÚ‡ÌÍË-Í‡˜‡ÎÍË Ò Ó‰ÌÓÔÎÂ˜Ì˚Ï ·‡Î‡ÌÒËÓÏ

Ç  Ò‚flÁË  Ò  ÔÓfl‚ÎÂÌËÂÏ  Ì‡  ÔÓÏ˚ÒÎ‡ı  ·ÓÎ¸¯Ó„Ó  ÍÓÎË˜Â-
ÒÚ‚‡ Á‡Û·ÂÊÌÓ„Ó Ó·ÓÛ‰Ó‚‡ÌËfl ÏÓÊÌÓ ‚ÒÚÂÚËÚ¸ ÒÚ‡ÌÍË-
Í‡˜‡ÎÍË Ò Ó‰ÌÓÔÎÂ˜Ì˚Ï  ·‡Î‡ÌÒËÓÏ ÚËÔ‡ åÄêä ÙËÏ˚
“Lufkin” (ëòÄ), ‡ Ú‡ÍÊÂ ÓÚÂ˜ÂÒÚ‚ÂÌÌ˚ı ÔÓËÁ‚Ó‰ËÚÂÎÂÈ
(ÔË‚Ó‰ èòÉçé 6–2,5, ì‡ÎÚ‡ÌÒÏ‡¯,  „. ÖÍ‡ÚÂËÌ·Û„)
(ËÒ. 5.6). éÒÓ·ÂÌÌÓÒÚ¸˛ ÔÓ‰Ó·Ì˚ı ÔË‚Ó‰Ó‚ fl‚ÎflÂÚÒfl ËÒÔÓÎ¸-
ÁÓ‚‡ÌËÂ ÍËÌÂÏ‡ÚË˜ÂÒÍÓÈ ÒıÂÏ˚ Ò Ó‰ÌÓÔÎÂ˜Ì˚Ï ·‡Î‡ÌÒËÓÏ.
èÓ‰Ó·ÌÓÂ ‚˚ÔÓÎÌÂÌËÂ ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ Ó·ÛÒÎÓ‚ÎÂÌÓ fl‰ÓÏ ÔË-
˜ËÌ. í‡Í, ˝ÚË ÒÚ‡ÌÍË-Í‡˜‡ÎÍË ËÏÂ˛Ú ·ÓÎÂÂ ·Î‡„ÓÔËflÚÌ˚È Á‡-
ÍÓÌ ‰‚ËÊÂÌËfl ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„, ÔÓÁ‚ÓÎfl˛˘ËÈ ÌÂÒÍÓÎ¸ÍÓ
ÛÏÂÌ¸¯ËÚ¸ ‰ËÌ‡ÏË˜ÂÒÍËÂ Ì‡„ÛÁÍË Ì‡ ¯Ú‡Ì„Ó‚Û˛ ÍÓÎÓÌÌÛ. ÖÒ-
ÎË Ò‡‚ÌËÚ¸ ‰‚‡ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË Ò Ó‰ËÌ‡ÍÓ‚˚ÏË ‰ÎËÌ‡ÏË Ë ÒÓ-
ÓÚÌÓ¯ÂÌËflÏË ÍËÌÂÏ‡ÚË˜ÂÒÍËı Á‚ÂÌ¸Â‚, Ó‰ËÌ ËÁ ÍÓÚÓ˚ı Ó·˚˜-
Ì˚È ÒÚ‡ÌÓÍ-Í‡˜‡ÎÍ‡, ‡ ‚ÚÓÓÈ – Ò Ó‰ÌÓÔÎÂ˜Ì˚Ï ·‡Î‡ÌÒËÓÏ, ÚÓ
Û ÔÓÒÎÂ‰ÌÂ„Ó Ï‡ÍÒËÏ‡Î¸Ì˚Â Ì‡„ÛÁÍË ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„
·Û‰ÛÚ ÌÂÒÍÓÎ¸ÍÓ ÏÂÌ¸¯Â (ÓÍÓÎÓ 8–10 %, ÔÓ ‰‡ÌÌ˚Ï [2]). é‰ÌÓ-
ÔÎÂ˜Ì˚È ÒÚ‡ÌÓÍ-Í‡˜‡ÎÍ‡ ËÏÂÂÚ Ú‡ÍÊÂ ·ÓÎÂÂ ÔÓÎÓ„Û˛ ÍË‚Û˛
ÒÍÓÓÒÚË ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„, ÔÓÁ‚ÓÎfl˛˘Û˛ ÒÛ˘ÂÒÚ‚ÂÌÌÓ
(ÓÍÓÎÓ 35 %) ÒÌËÁËÚ¸ ‡ÏÔÎËÚÛ‰Û ÍÓÎÂ·‡ÌËÈ ¯Ú‡Ì„, ‡ ÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓ, Ë Ëı ‰ËÌ‡ÏË˜ÂÒÍÓÂ Ì‡„ÛÊÂÌËÂ Ë ÚÂÏ Ò‡Ï˚Ï Û‚ÂÎË˜ËÚ¸
ÒÓÍ ‡·ÓÚ˚ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚. ê‡ÒÒÏÓÚËÏ ÔÓÒÎÂ‰ÌËÈ ‚˚‚Ó‰
·ÓÎÂÂ ÔÓ‰Ó·ÌÓ.

àÁ‚ÂÒÚÌÓ, ˜ÚÓ ‚ÒÎÂ‰ÒÚ‚ËÂ ÛÔÛ„Ëı ‰ÂÙÓÏ‡ˆËÈ ¯Ú‡Ì„ Ë
ÚÛ·, ÔÓÒÎÂ Ì‡˜‡Î‡ ‰‚ËÊÂÌËfl ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ ‚‚Âı, ÔÎÛÌ-
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ÊÂ ÓÒÚ‡ÂÚÒfl ÌÂÔÓ‰‚ËÊÌ˚Ï ÓÚÌÓÒËÚÂÎ¸ÌÓ ˆËÎËÌ‰‡. èÓÒÎÂ
ÚÓ„Ó Í‡Í ÔÓËÁÓÈ‰ÂÚ ‚˚ÚflÊÍ‡ ¯Ú‡Ì„ Ë ÒÓÍ‡˘ÂÌËÂ ÚÛ·, ‰‚Ë-
ÊÂÌËÂ ÓÚ íèò ÔÂÂ‰‡ÂÚÒfl ÔÎÛÌÊÂÛ, ÔË˜ÂÏ Á‡ ˝ÚÓ ‚ÂÏfl
íèò ÛÒÔÂ‚‡ÂÚ Ì‡·‡Ú¸ ÓÔÂ‰ÂÎÂÌÌÛ˛ ÒÍÓÓÒÚ¸. Ç  ÂÁÛÎ¸Ú‡ÚÂ
ÔÎÛÌÊÂ ÂÁÍÓ ÒÚ‡„Ë‚‡ÂÚÒfl  Ò ÏÂÒÚ‡ Ë Ì‡„ÛÊ‡ÂÚÒfl ÒÚÓÎ·ÓÏ
ÊË‰ÍÓÒÚË ‚ ÚÛ·‡ı ‚ ‚Ë‰Â ËÏÔÛÎ¸Ò‡ ÒËÎ˚, Ú.Â. ‚ÓÁÌËÍ‡˛Ú ÔÓ-

êËÒ. 5.6. ëÚ‡ÌÓÍ-Í‡˜‡ÎÍ‡ Ò Ó‰ÌÓÔÎÂ˜Ì˚Ï ·‡Î‡ÌÒËÓÏ:
1 – Ó„‡Ê‰ÂÌËÂ; 2 – ¯‡ÚÛÌ; 3 – ÔÓ‰‚ÂÒÍ‡ ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡; 4 – ÒÚflÊÍ‡; 5 – ·‡-
Î‡ÌÒË Ò ÓÔÓÓÈ; 6 – Ú‡‚ÂÒ‡; 7 – ‚ËÌÚ ÛÒÚ‡ÌÓ‚Ó˜Ì˚È; 8 – ÒÚÓÈÍ‡; 9 – ÔÓ-
ÚË‚Ó‚ÂÒ; 10 – ÍË‚Ó¯ËÔ; 11 – ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎ¸; 12 – ¯ÍË‚ ‚Â‰Û˘ËÈ; 13 –
ÔÎËÚÍ‡ ÔÓ‚ÓÓÚÌ‡fl;  14 – ˚˜‡„ ÚÓÏÓÁ‡;  15 – ‡Ï‡;  16 – ÂÏÂÌ¸;  17 – ¯ÍË‚

‚Â‰ÓÏ˚È; 18 – Â‰ÛÍÚÓ
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‰ÓÎ¸Ì˚Â Ò‚Ó·Ó‰Ì˚Â ÍÓÎÂ·‡ÌËfl ÒËÒÚÂÏ˚ ¯Ú‡Ì„Ó‚‡fl ÍÓÎÓÌÌ‡ –
ÒÚÓÎ· ÊË‰ÍÓÒÚË. ì ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ Ò Ó‰ÌÓÔÎÂ˜Ì˚Ï ·‡Î‡ÌÒËÓÏ
‚ Ò‡‚ÌÂÌËË Ò Ó·˚˜Ì˚ÏË ÒÚ‡ÌÍ‡ÏË-Í‡˜‡ÎÍ‡ÏË íèò ‚ ÏÓÏÂÌÚ
ÒÚ‡„Ë‚‡ÌËfl ÔÎÛÌÊÂ‡ ÛÒÔÂ‚‡ÂÚ Ì‡·‡Ú¸ ÏÂÌ¸¯Û˛ ÒÍÓÓÒÚ¸,
˜ÚÓ, Í‡Í ÛÊÂ ÛÍ‡Á˚‚‡ÎÓÒ¸, ÔÓÁ‚ÓÎflÂÚ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÒÌËÁËÚ¸
‡ÏÔÎËÚÛ‰Û ÍÓÎÂ·‡ÌËÈ ¯Ú‡Ì„ Ë ÛÏÂÌ¸¯ËÚ¸ Ëı ‰ËÌ‡ÏË˜ÂÒÍÓÂ Ì‡-
„ÛÊÂÌËÂ.

àÌÚÂÂÒÌÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ Û ÔÓ‰Ó·Ì˚ı ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ Ì‡-
Ô‡‚ÎÂÌËÂ ‚‡˘ÂÌËfl ÍË‚Ó¯ËÔ‡ Ó·‡ÚÌÓÂ, Ú.Â. ÔÓÚË‚ ˜‡ÒÓ‚ÓÈ
ÒÚÂÎÍË (ÛÒÚ¸Â ÒÎÂ‚‡), ˜ÚÓ Ú‡ÍÊÂ ÔÓÁ‚ÓÎflÂÚ ÌÂÒÍÓÎ¸ÍÓ ÛÏÂÌ¸-
¯ËÚ¸ ‰ËÌ‡ÏË˜ÂÒÍËÂ Ì‡„ÛÁÍË.

ÑÛ„ËÏ ‰ÓÒÚÓËÌÒÚ‚ÓÏ ÔÓ‰Ó·Ì˚ı ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ fl‚ÎflÂÚÒfl Ëı
ÍÓÏÔ‡ÍÚÌÓÒÚ¸, ‡ ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Ë ÏÂÌ¸¯ËÈ ‚ÂÒ, ‚ ÂÁÛÎ¸Ú‡ÚÂ
˜Â„Ó Ëı ÔËÏÂÌÂÌËÂ ·ÓÎÂÂ ÔÂ‰ÔÓ˜ÚËÚÂÎ¸ÌÓ ÔË ·ÓÎ¸¯Ëı Ì‡-
„ÛÁÍ‡ı Ì‡ ÔÓÎËÓ‚‡ÌÌ˚È ¯ÚÓÍ.

é‰Ì‡ÍÓ ÓÌË ËÏÂ˛Ú Ë ÌÂ‰ÓÒÚ‡ÚÍË, ÔÂÔflÚÒÚ‚Û˛˘ËÂ Ëı ¯ËÓ-
ÍÓÏÛ ‡ÒÔÓÒÚ‡ÌÂÌË˛. ùÚÓ, ÔÂÊ‰Â ‚ÒÂ„Ó, Ëı Ï‡Î‡fl ·ÓÍÓ‚‡fl
ÛÒÚÓÈ˜Ë‚ÓÒÚ¸, Ú.Â. ·ÓÎ¸¯‡fl ‚˚ÒÓÚ‡ ÔË Ï‡ÎÓÈ ¯ËËÌÂ. ì ÔÓ-
‰Ó·Ì˚ı ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ ÍË‚Ó¯ËÔ˚ Ò „ÛÁ‡ÏË Ì‡ıÓ‰flÚÒfl ‚
ÓÔ‡ÒÌÓÈ ·ÎËÁÓÒÚË ÓÚ ÛÒÚ¸fl ÒÍ‚‡ÊËÌ˚, ˜ÚÓ Á‡ÚÛ‰ÌflÂÚ Ëı ÚÂı-
ÌË˜ÂÒÍÓÂ Ó·ÒÎÛÊË‚‡ÌËÂ Ë ÂÏÓÌÚ. èË ·‡Î‡ÌÒËÓ‚ÍÂ ÔÓ‰Ó·Ì˚ı
ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ ÚÂ·ÛÂÚÒfl ·ÓÎ¸¯ÓÈ ‚ÂÒ ÍË‚Ó¯ËÔÌ˚ı „ÛÁÓ‚,
Ú‡Í Í‡Í ‚ÂÒ Ò‡ÏÓ„Ó ÍË‚Ó¯ËÔ‡ ÔËÎÓÊÂÌ Í ·‡Î‡ÌÒËÛ ÒÓ ÒÚÓ-
ÓÌ˚ ÒÍ‚‡ÊËÌ˚ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ÒÚÓÈÍÂ ·‡Î‡ÌÒË‡.

ëÚ‡ÌÍË-Í‡˜‡ÎÍË Ò ‰ÂÁ‡ÍÒË‡Î¸Ì˚Ï
ÍË‚Ó¯ËÔÌÓ-¯‡ÚÛÌÌ˚Ï ÏÂı‡ÌËÁÏÓÏ

ç‡fl‰Û Ò ‡ÍÒË‡Î¸Ì˚ÏË (Ó·˚˜Ì˚ÏË) ÍË‚Ó¯ËÔÌÓ-¯‡ÚÛÌÌ˚ÏË
ÏÂı‡ÌËÁÏ‡ÏË (ÒÚ‡ÌÍË-Í‡˜‡ÎÍË ÚËÔ‡ ëä), Û Ì‡Ò ‚ ÒÚ‡ÌÂ ‚˚ÔÛ-
ÒÍ‡˛ÚÒfl ÒÚ‡ÌÍË-Í‡˜‡ÎÍË Ò ‰ÂÁ‡ÍÒË‡Î¸ÌÓÈ ÒıÂÏÓÈ (ÚËÔ‡ ëäÑ).
á‡ Û·ÂÊÓÏ (‚ ÓÒÓ·ÂÌÌÓÒÚË ‚ ëòÄ) Ô‡ÍÚË˜ÂÒÍË ‚ÒÂ ÒÚ‡ÌÍË-
Í‡˜‡ÎÍË ‚˚ÔÛÒÍ‡˛ÚÒfl Ò ÌÂ·ÓÎ¸¯ËÏ ‰ÂÁ‡ÍÒË‡ÎÓÏ.

ÑÂÁ‡ÍÒË‡Î n ÓÔÂ‰ÂÎflÂÚÒfl ÏÂÒÚÓÏ ‡ÒÔÓÎÓÊÂÌËfl ÍË‚Ó¯ËÔ-
ÌÓ„Ó ˆÂÌÚ‡ (ÚÓ˜ÍË 0) ÓÚÌÓÒËÚÂÎ¸ÌÓ ÔflÏÓÈ Ç1Ç2 (ËÒ. 5.7),
„‰Â Ç1 Ë Ç2 –  Í‡ÈÌÂÂ ‚ÂıÌÂÂ  Ë ÌËÊÌÂÂ ÔÓÎÓÊÂÌËfl ÍË‚Ó-
¯ËÔ‡. ÖÒÎË ÚÓ˜Í‡ 0 ‡ÒÔÓÎÓÊÂÌ‡ Ì‡ ÔflÏÓÈ Ç1Ç2, ÚÓ ÏÂı‡ÌËÁÏ
‡ÍÒË‡Î¸Ì˚È (Ó·˚˜Ì˚È),  ÂÒÎË ÒÔ‡‚‡ ÓÚ ÔflÏÓÈ Ç1Ç2, ÚÓ ÏÂı‡-
ÌËÁÏ Ò ÓÚËˆ‡ÚÂÎ¸Ì˚Ï ‰ÂÁ‡ÍÒË‡ÎÓÏ, ÂÒÎË ÒÎÂ‚‡, ÚÓ ÏÂı‡ÌËÁÏ Ò
ÔÓÎÓÊËÚÂÎ¸Ì˚Ï ‰ÂÁ‡ÍÒË‡ÎÓÏ. éÒÌÓ‚ÌÓÂ Ëı ÓÚÎË˜ËÂ ‚ ÚÓÏ, ˜ÚÓ
Û ‡ÍÒË‡Î¸ÌÓ„Ó ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ‚ÂÏfl ıÓ‰‡ íèò  ‚‚Âı Ë ‚ÌËÁ
‡‚ÌÓ. èÓ˝ÚÓÏÛ Ú‡ÍËÂ ÒÚ‡ÌÍË-Í‡˜‡ÎÍË Ì‡Á˚‚‡˛Ú ÒËÏÏÂÚË˜Ì˚-
ÏË.  é‰Ì‡ÍÓ  Ì‡„ÛÊÂÌËÂ  íèò Á‡ ‚ÂÏfl ıÓ‰‡ ‚‚Âı Ë ‚ÌËÁ
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‡ÁÌÓÂ, ˜ÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ ‡·ÓÚÓÈ ¯Ú‡Ì„Ó‚Ó„Ó Ì‡ÒÓÒ‡. èË ıÓ‰Â
‚‚Âı ÒÚ‡ÌÓÍ-Í‡˜‡ÎÍ‡ ÔÓËÁ‚Ó‰ËÚ ‡·ÓÚÛ ÔÓ ÔÓ‰ÌflÚË˛ ¯Ú‡Ì„Ó-
‚ÓÈ ÍÓÎÓÌÌ˚ Ë ÒÚÓÎ·‡ ÊË‰ÍÓÒÚË, ÔË ıÓ‰Â ‚ÌËÁ ¯Ú‡Ì„Ó‚‡fl ÍÓ-
ÎÓÌÌ‡ Ë‰ÂÚ ÔÓ‰ ÒÓ·ÒÚ‚ÂÌÌ˚Ï ‚ÂÒÓÏ, ‡ ‚ÂÒ ÒÚÓÎ·‡ ÊË‰ÍÓÒÚË ÔÂ-
Â‰‡ÂÚÒfl Ì‡ ÚÛ·˚. é˜Â‚Ë‰ÌÓ, ˜ÚÓ ÂÒÎË ÒÂ‰Ìflfl ÒÍÓÓÒÚ¸ ‰‚Ë-
ÊÂÌËfl íèò ÔË ıÓ‰Â ‚‚Âı ·Û‰ÂÚ ÏÂÌ¸¯Â, ˜ÂÏ ÔË ıÓ‰Â ‚ÌËÁ,
ÚÓ ˝ÚÓ ÔÓÁ‚ÓÎËÚ ÛÏÂÌ¸¯ËÚ¸ ÛÒÍÓÂÌËfl, ‡ ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Ë ‰Ë-
Ì‡ÏË˜ÂÒÍËÂ Ì‡„ÛÁÍË, ‰ÂÈÒÚ‚Û˛˘ËÂ Ì‡ ¯Ú‡Ì„Ó‚Û˛ ÍÓÎÓÌÌÛ ÔË
ıÓ‰Â ‚‚Âı, Ú.Â. ‚ ÚÓÚ ÔÂËÓ‰, ÍÓ„‰‡ ÓÌ‡ Ì‡Ë·ÓÎÂÂ Ì‡„ÛÊÂÌ‡.

àÒıÓ‰fl ËÁ ˝ÚËı ÒÓÓ·‡ÊÂÌËÈ ÒÚ‡ÌÍË-Í‡˜‡ÎÍË ‚˚ÔÓÎÌfl˛Ú Ò
ÌÂ·ÓÎ¸¯ËÏ ÓÚËˆ‡ÚÂÎ¸Ì˚Ï ‰ÂÁ‡ÍÒË‡ÎÓÏ, Û ÍÓÚÓ˚ı ‚ÂÏfl ıÓ‰‡
‚‚Âı ·ÓÎ¸¯Â ‚ÂÏÂÌË ıÓ‰‡ ‚ÌËÁ. ëÎË¯ÍÓÏ ·ÓÎ¸¯ÓÈ ‰ÂÁ‡ÍÒË‡Î
Ú‡ÍÊÂ ÌÂÊÂÎ‡ÚÂÎÂÌ, Ú‡Í Í‡Í ÔË ˝ÚÓÏ ÔÓËÒıÓ‰ËÚ Û‚ÂÎË˜ÂÌËÂ
ÛÚÂ˜ÂÍ ˜ÂÂÁ ÔÎÛÌÊÂ ÔË ıÓ‰Â ‚‚Âı, ÔÓfl‚ÎflÂÚÒfl ‚ÓÁÏÓÊ-
ÌÓÒÚ¸  Á‡‚ËÒ‡ÌËfl ÍÓÎÓÌÌ˚ ¯Ú‡Ì„ ‚  ÚÛ·‡ı ÔË ıÓ‰Â ‚ÌËÁ Á‡
Ò˜ÂÚ ·ÓÎ¸¯ÂÈ ÒÍÓÓÒÚË ÒÔÛÒÍ‡, ÓÒÓ·ÂÌÌÓ ÔË ÂÂ ‡·ÓÚÂ ‚ Ì‡-
ÍÎÓÌÌÓ Ì‡Ô‡‚ÎÂÌÌ˚ı ÒÍ‚‡ÊËÌ‡ı Ë ÒÍ‚‡ÊËÌ‡ı Ò ÓÚÍÎÓÌÂÌËflÏË
Ô‡‡ÙËÌ‡ ËÎË „Ë‰‡ÚÓ‚.

êËÒ. 5.7.  äËÌÂÏ‡ÚË˜ÂÒÍ‡fl ÒıÂÏ‡  ÔÂÓ·‡ÁÛ˛˘Â„Ó  ÏÂı‡ÌËÁÏ‡   ‰ÂÁ‡ÍÒË‡Î¸Ì˚ı
ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ
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5.2. ç‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚Â ÚÛ·˚

ç‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚Â ÚÛ·˚ ÔÓ Ééëí 633–80 ÏÓ„ÛÚ ‚˚ÔÛ-
ÒÍ‡Ú¸Òfl ˜ÂÚ˚Âı ÍÓÌÒÚÛÍˆËÈ:

„Î‡‰ÍËÂ Ë ÏÛÙÚ˚ Í ÌËÏ;
Ò ‚˚Ò‡ÊÂÌÌ˚ÏË Ì‡ÛÊÛ ÍÓÌˆ‡ÏË Ë ÏÛÙÚ˚ Í ÌËÏ (ÚËÔ Ç);
„Î‡‰ÍËÂ ‚˚ÒÓÍÓ„ÂÏÂÚË˜Ì˚Â Ë ÏÛÙÚ˚ Í ÌËÏ (ÚËÔ çäå);
·ÂÁÏÛÙÚÓ‚˚Â ‚˚ÒÓÍÓ„ÂÏÂÚË˜Ì˚Â Ò ‚˚Ò‡ÊÂÌÌ˚ÏË Ì‡ÛÊÛ

ÍÓÌˆ‡ÏË (ÚËÔ çäÅ).
Ééëí 633–80 ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ËÁ„ÓÚÓ‚ÎÂÌËÂ ÚÛ· ÔÓ ÚÓ˜ÌÓ-

ÒÚË Ë Í‡˜ÂÒÚ‚Û ‰‚Ûı ËÒÔÓÎÌÂÌËÈ: Ä Ë Å. íÛ·˚ ‚ÒÂı ÚËÔÓ‚ ËÒ-
ÔÓÎÌÂÌËfl Ä ‚˚ÔÛÒÍ‡˛ÚÒfl ‰ÎËÌÓÈ 10 Ï, Ò ‚ÓÁÏÓÊÌ˚ÏË ÓÚÍÎÓÌÂ-
ÌËflÏË ±5 %. íÛ·˚ ËÒÔÓÎÌÂÌËfl Å ËÁ„ÓÚ‡‚ÎË‚‡˛Ú ‰‚Ûı „ÛÔÔ
‰ÎËÌ: „ÛÔÔ‡ 1 – ÓÚ 5,5 ‰Ó 8,5 Ï; „ÛÔÔ‡ 2 – ÓÚ 8,5 ‰Ó 10,0 Ï.

íÛ·˚  ÒÓÂ‰ËÌfl˛Ú Ò  ÔÓÏÓ˘¸˛  ÂÁ¸· ÍÓÌË˜ÂÒÍËı Ò ÚÂ-     
Û„ÓÎ¸Ì˚Ï (çäí) ËÎË Ú‡ÔÂˆÂË‰‡Î¸Ì˚Ï (çäå, çäÅ) ÔÓÙË-
ÎÂÏ.

äÓÎÓÌÌ‡ ÚÛ·, Ò‚ËÌ˜ÂÌÌ‡fl ËÁ „Î‡‰ÍËı ÚÛ·, ËÏÂÂÚ ÔÓ˜-
ÌÓÒÚ¸, ÌÂ Ó‰ËÌ‡ÍÓ‚Û˛ ÔÓ ‚ÒÂÈ ‰ÎËÌÂ. èÓ˜ÌÓÒÚ¸ ÂÁ¸·Ó‚Ó„Ó
ÒÓÂ‰ËÌÂÌËfl ÏÂÌ¸¯Â ÔÓ˜ÌÓÒÚË ÚÂÎ‡ ÚÛ·˚. í‡ÍËÂ ÚÛ·˚ Ì‡Á˚-
‚‡˛Ú ÌÂ‡‚ÌÓÔÓ˜Ì˚ÏË. ê‡‚ÌÓÔÓ˜Ì˚Â ÚÛ·˚ (Ò ‚˚Ò‡‰ÍÓÈ Ë
çäÅ) ËÏÂ˛Ú ÔÓ˜ÌÓÒÚ¸, Ó‰ËÌ‡ÍÓ‚Û˛ ÔÓ ‚ÒÂÈ ‰ÎËÌÂ.

èË ÔËÏÂÌÂÌËË çäí ‰Îfl Ó·ÂÒÔÂ˜ÂÌËfl „ÂÏÂÚË˜ÌÓÒÚË ÌÂ-
Ó·ıÓ‰ËÏÓ ÔËÏÂÌflÚ¸ ÒÔÂˆË‡Î¸Ì˚Â ÒÏ‡ÁÍË.

íÛ·˚ ÚËÔÓ‚ çäå Ë çäÅ ÓÚÌÓÒflÚÒfl Í ‚˚ÒÓÍÓ„ÂÏÂÚË˜Ì˚Ï
ËÁ-Á‡ ‚˚ÔÓÎÌÂÌËfl ÒÔÂˆË‡Î¸ÌÓ„Ó ÛÔÎÓÚÌËÚÂÎ¸ÌÓ„Ó ÔÓflÒÍ‡ Ì‡
ÌËÔÔÂÎ¸ÌÓÈ Ë ÏÛÙÚÓ‚ÓÈ ˜‡ÒÚflı ÒÓÂ‰ËÌÂÌËfl.

íÛ·˚ ÚËÔÓ‚ çäå Ë çäÅ ÚÂ·Û˛Ú ÒÔÂˆË‡Î¸ÌÓÈ ÓÒÌ‡ÒÚÍË
ÔË ÔÓ‚Â‰ÂÌËË ÒÔÛÒÍÓÔÓ‰˙ÂÏÌ˚ı ‡·ÓÚ, ˜ÚÓ·˚ ËÁ·ÂÊ‡Ú¸ ËÁ-
ÌÓÒ‡ ÛÔÎÓÚÌËÚÂÎ¸ÌÓÈ ÔÓ‚ÂıÌÓÒÚË ÌËÔÔÂÎfl ‚ ÏÓÏÂÌÚ ÛÍÎ‡‰ÍË
Ì‡ ÏÓÒÚÍË ËÎË, Ì‡Ó·ÓÓÚ, ‚ ÏÓÏÂÌÚ ÔÓ‰‡˜Ë ÚÛ·˚ Ò ÏÓÒÚÍÓ‚ Ì‡
ÛÒÚ¸Â. ñÂÎÂÒÓÓ·‡ÁÌÂÂ ‡·ÓÚ‡Ú¸ Ò Ú‡ÍËÏË ÚÛ·‡ÏË Ò ÛÒÚ‡ÌÓ‚ÍÓÈ
Ëı ‚ ‚ÂÚËÍ‡Î¸ÌÓÂ ÔÓÎÓÊÂÌËÂ Ì‡ Ï‡˜ÚÂ ÔÓ‰˙ÂÏÌÓ„Ó ‡„Â„‡Ú‡.

èÓ ÏÂı‡ÌË˜ÂÒÍÓÈ ÔÓ˜ÌÓÒÚË ÚÛ·˚ ‡Á‰ÂÎfl˛Ú ÔÓ „ÛÔÔ‡Ï
ÔÓ˜ÌÓÒÚË. èÂ‰ÂÎ¸Ì‡fl „ÎÛ·ËÌ‡ ÒÔÛÒÍ‡ Ó‰ÌÓ‡ÁÏÂÌÓÈ ‡‚ÌÓ-
ÔÓ˜ÌÓÈ ÍÓÎÓÌÌ˚ ÚÛ· (‚ ‚ÂÚËÍ‡Î¸Ì˚ı ÒÍ‚‡ÊËÌ‡ı), ËÒıÓ‰fl
ËÁ ‡Ò˜ÂÚ‡ Ì‡ ‡ÒÚflÊÂÌËÂ ÓÚ ÒÓ·ÒÚ‚ÂÌÌÓ„Ó ‚ÂÒ‡, ÔË‚Â‰ÂÌ‡ ‚
Ú‡·Î. 5.7. Ç Ú‡·Î. 5.8 ÔË‚Â‰ÂÌ˚ ‡Ì‡ÎÓ„Ë˜Ì˚Â ‰‡ÌÌ˚Â ‰Îfl çäí
ÔÓ ÒÚ‡Ì‰‡ÚÛ ÄÏÂËÍ‡ÌÒÍÓ„Ó ÌÂÙÚflÌÓ„Ó ËÌÒÚËÚÛÚ‡ Äçà5ëí ËÁ
Ì‡Ë·ÓÎÂÂ ËÁ‚ÂÒÚÌ˚ı „ÛÔÔ ÔÓ˜ÌÓÒÚË (ÔË ÍÓ˝ÙÙËˆËÂÌÚÂ Á‡-
Ô‡Ò‡ ÔÓ˜ÌÓÒÚË 1,3).

ÑÎfl Ì‡ÍÎÓÌÌ˚ı ÒÍ‚‡ÊËÌ ÛÍ‡Á‡ÌÌ˚Â ÁÌ‡˜ÂÌËfl ·Û‰ÛÚ ÏÂÌ¸¯Â.
å‡ÍÒËÏ‡Î¸Ì˚È ‰Ë‡ÏÂÚ çäí ‰Îfl ˝ÍÒÔÎÛ‡Ú‡ˆËÓÌÌÓÈ ÍÓÎÓÌ-
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Ì˚ 146 ÏÏ ÌÂ ‰ÓÎÊÂÌ ÔÂ‚˚¯‡Ú¸ 73 ÏÏ, ‰Îfl ÍÓÎÓÌÌ˚ 168 ÏÏ –
89 ÏÏ.

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÓÒÌÓ‚Ì‡fl Ï‡ÒÒ‡ ÓÚÂ˜ÂÒÚ‚ÂÌÌ˚ı çäí ‚˚-
ÔÛÒÍ‡ÂÚÒfl Ò „ÛÔÔ‡ÏË ÔÓ˜ÌÓÒÚË Ñ, ä, Ö.

á‡ Û·ÂÊÓÏ ÚÛ·˚ çäí ËÁ„ÓÚ‡‚ÎË‚‡˛Ú Í‡Í ÔÓ ÒÚ‡Ì‰‡Ú‡Ï
Äçà  (5Ä, 5Äï, 5Äë), Ú‡Í Ë ÔÓ ‰Û„ËÏ ÌÓÏ‡ÚË‚Ì˚Ï ‰ÓÍÛÏÂÌ-
Ú‡Ï. ëÚ‡Ì‰‡Ú Äçà5Ä ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ÚÛ· „ÛÔÔ
ÔÓ˜ÌÓÒÚË ç-40, J-55 Ë N-80, ÒÚ‡Ì‰‡Ú Äçà5Äë – ËÁ ‚˚ÒÓÍÓ-
ÔÓ˜Ì˚ı ÒÚ‡ÎÂÈ „ÛÔÔ˚ ÔÓ˜ÌÓÒÚË ê-105, ÒÚ‡Ì‰‡Ú Äçà5Äë –
ËÁ ÍÓÓÁËÓÌÌÓ-ÒÚÓÈÍËı ÒÚ‡ÎÂÈ „ÛÔÔ ÔÓ˜ÌÓÒÚË ë-75 Ë L-80.
åÂı‡ÌË˜ÂÒÍËÂ Ò‚ÓÈÒÚ‚‡ ÒÚ‡ÎÂÈ, ËÒÔÓÎ¸ÁÛÂÏ˚ı ‰Îfl çäí, ÔË-
‚Â‰ÂÌ˚ ‚ Ú‡·Î. 5.9. Ç˚ÔÛÒÍ‡˛ÚÒfl Ú‡ÍÊÂ ÌÂÒÚ‡Ì‰‡ÚËÁËÓ‚‡Ì-
Ì˚Â ÚÛ·˚ „ÛÔÔ ÔÓ˜ÌÓÒÚË ë-90, Q-125, V-150.

ëÚ‡Ì‰‡Ú‡ÏË Äçà ÔÂ‰ÛÒÏÓÚÂÌ˚ ÏÛÙÚÓ‚˚Â (‰Îfl „Î‡‰ÍËı
ÚÛ· Ë Ò ‚˚Ò‡‰ÍÓÈ Ì‡ÛÊÛ)  Ë ·ÂÁÏÛÙÚÓ‚˚Â ÒÓÂ‰ËÌÂÌËfl. èË-
ÏÂÌfl˛Ú ÂÁ¸·˚ ÍÓÌË˜ÂÒÍËÂ Ò ÚÂÛ„ÓÎ¸Ì˚Ï (‡Ì‡ÎÓ„Ë ÒÓÂ‰ËÌÂ-
ÌËÈ ‰Îfl „Î‡‰ÍËı ÚÛ· çäí ÔÓ Ééëí 633–80), ËÎË Ú‡ÔÂˆÂË-
‰‡Î¸Ì˚Ï ÔÓÙËÎÂÏ (‡Ì‡ÎÓ„Ë ÒÓÂ‰ËÌÂÌËÈ ÚÛ· ÚËÔÓ‚ çäÅ, çäå

í ‡ · Î Ë ˆ ‡  5.7

èÂ‰ÂÎ¸Ì˚Â „ÎÛ·ËÌ˚ ÒÔÛÒÍ‡ (‚ Ï) Ó‰ÌÓÒÚÛÔÂÌ˜‡ÚÓÈ ÍÓÎÓÌÌ˚
Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı ÚÛ· („Î‡‰ÍËÂ) ÓÚÂ˜ÂÒÚ‚ÂÌÌÓ„Ó ÔÓËÁ‚Ó‰ÒÚ‚‡

ÔÓ Ééëí 633–80

ìÒÎÓ‚Ì˚È ‰Ë‡- íÓÎ˘ËÌ‡ ÒÚÂÌÍË ÉÛÔÔ‡ ÔÓ˜ÌÓÒÚË
ÏÂÚ ÚÛ·˚, ÏÏ ÚÛ·˚, ÏÏ Ñ ä Ö ã å

48 4,0 1986 2614 2874 3397 3920
60 5,0 2207 2904 3194 3775 4355
73 5,5

7,0
2308
2484

3037
3266

3341
3593

3948
4246

4555
4899

89 6,5 2381 3133 3446 4073 4700
102 6,5 2192 2885 3173 3750 4327
114 7,0 2237 2944 3238 3827 4416

í ‡ · Î Ë ˆ ‡  5.8

èÂ‰ÂÎ¸Ì˚Â „ÎÛ·ËÌ˚ ÒÔÛÒÍ‡ (‚ Ï) Ó‰ÌÓÒÚÛÔÂÌ˜‡ÚÓÈ ÍÓÎÓÌÌ˚
Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı ÚÛ· („Î‡‰ÍËÂ) ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà

ìÒÎÓ‚Ì˚È ‰Ë‡- íÓÎ˘ËÌ‡ ÒÚÂÌÍË ÉÛÔÔ‡ ÔÓ˜ÌÓÒÚË
ÏÂÚ ÚÛ·˚, ÏÏ ÚÛ·˚, ÏÏ ç-40 J-55 ë-75 N-80

(L-80)
P-105

48 3,68 1620 2216 3017 3222 –
60 4,83 1866 2564 3502 3732 4900
73 5,51

7,82
1952

–
2687

–
3667
4081

3911
4359

5128
5715

89 6,45 2059 2834 3855 4117 5400
102 5,74 1793 2462 3355 3580 –
114 6,88 1935 2677 3665 3912 –
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ÔÓ Ééëí 633–80). åÓ„ÛÚ ÔËÏÂÌflÚ¸Òfl Ë ÒÔÂˆË‡Î¸Ì˚Â ÛÔÎÓÚ-
ÌËÚÂÎ¸Ì˚Â ÍÓÎ¸ˆ‡ ËÁ ÚÂÙÎÓÌ‡ ‰Îfl Û‚ÂÎË˜ÂÌËfl „ÂÏÂÚË˜ÌÓÒÚË
ÒÓÂ‰ËÌÂÌËfl.

ëÚ‡Ì‰‡Ú‡ÏË Äçà [29] ÔÂ‰ÛÒÏÓÚÂÌ˚ ÂÁ¸·Ó‚˚Â ÒÓÂ‰ËÌÂ-
ÌËfl ‚˚Ò‡‰ÍÓÈ Ì‡ÛÊÛ (ËÒ. 5.8, 1), „Î‡‰ÍËÂ (ËÒ. 5.8, 2) Ë
·ÂÁÏÛÙÚÓ‚˚Â ÒÓÂ‰ËÌÂÌËfl, Ì‡ÔËÏÂ, “àÌÚÂ„‡Î” (ËÒ. 5.8, 3).
Ñ‡ÌÌ˚Â ÂÁ¸·Ó‚˚Â ÒÓÂ‰ËÌÂÌËfl ‚Á‡ËÏÓÁ‡ÏÂÌflÂÏ˚ Ò ÒÓÂ‰ËÌÂÌËfl-
ÏË ÔÓ Ééëí 633–80. àÁ ÒÓÂ‰ËÌÂÌËÈ ‰Û„Ëı ÚËÔÓ‚ ÏÓÊÌÓ ÓÚÏÂ-
ÚËÚ¸ ÒÓÂ‰ËÌÂÌËfl “ï‡È‰ËÎÎ” (ËÒ. 5.8, 8–15). ï‡‡ÍÚÂÌÓÈ
ÓÒÓ·ÂÌÌÓÒÚ¸˛ Ú‡ÍËı ÒÓÂ‰ËÌÂÌËÈ fl‚ÎflÂÚÒfl ‰‚ÛıÒÚÛÔÂÌ˜‡Ú‡fl
ÂÁ¸·‡, ÔË˜ÂÏ ÒÓÂ‰ËÌÂÌËÂ ÏÓÊÂÚ ·˚Ú¸ Í‡Í ÏÛÙÚÓ‚ÓÂ, Ú‡Í Ë
·ÂÁÏÛÙÚÓ‚ÓÂ, Ò ‚˚Ò‡‰ÍÓÈ Ì‡ÛÊÛ Ë ‚Ó ‚ÌÛÚ¸. Ñ‡ÌÌÓÂ ÒÓÂ‰ËÌÂ-
ÌËÂ ÔÓÁ‚ÓÎflÂÚ ÔÓÎÛ˜ËÚ¸ ÚË ÛÔÎÓÚÌËÚÂÎ¸Ì˚Â ÔÓ‚ÂıÌÓÒÚË –
Ì‡ ÍÓÌˆ‡ı ÚÛ· Ë ÒÚÛÔÂÌ¸Í‡ı ÂÁ¸·. Ç˚ÔÓÎÌÂÌËÂ ÒÓÂ‰ËÌÂÌËfl
“ï‡È‰ËÎÎ” Ò ‚˚Ò‡‰ÍÓÈ (ËÒ. 5.8, 11, 13, 14) ÔÓÁ‚ÓÎflÂÚ ÔÓÎÛ-
˜ËÚ¸ ÔÓ˜ÌÓÂ Ë „ÂÏÂÚË˜ÌÓÂ ÒÓÂ‰ËÌÂÌËÂ, ÔÓ˜ÌÓÒÚ¸ ÍÓÚÓÓ„Ó
ÌÂ ÏÂÌÂÂ ÔÓ˜ÌÓÒÚË ÚÂÎ‡ ÚÛ·˚.

îËÏ‡ “ÄÚÎ‡Ò Å˝‰ÙÓ‰” (ëòÄ) ‚ Ò‚ÓËı ÂÁ¸·Ó‚˚ı ÒÓ-
Â‰ËÌÂÌËflı ¯ËÓÍÓ ÔËÏÂÌflÂÚ ÛÔÎÓÚÌËÚÂÎ¸Ì˚Â ÍÓÎ¸ˆ‡ ËÁ ÚÂÙ-
ÎÓÌ‡ (ËÒ. 5.8, 18–23), ÔÓÁ‚ÓÎfl˛˘ËÂ ÔÓÎÛ˜ËÚ¸ ‚˚ÒÓÍÓ„ÂÏÂ-
ÚË˜ÌÓÂ ÒÓÂ‰ËÌÂÌËÂ, Ú‡Í Í‡Í  ÛÔÎÓÚÌÂÌËÂ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ÔÓ
‰‚ÛÏ ÔÓ‚ÂıÌÓÒÚflÏ: ÔÓ ÍÓÌË˜ÂÒÍËÏ ÛÔÎÓÚÌËÚÂÎ¸Ì˚Ï ÔÓ‚ÂıÌÓ-
ÒÚflÏ Ë ÛÔÎÓÚÌËÚÂÎ¸ÌÓÏÛ ÍÓÎ¸ˆÛ. îËÏ˚ “å‡ÌÌÂÒÏ‡Ì” (îêÉ)
Ë “Ç‡ÎÛÂÍ” (î‡ÌˆËfl) (ËÒ. 5.8, 16, 17, 24–26) ÔËÏÂÌfl˛Ú ‚
Ò‚ÓËı ÒÓÂ‰ËÌÂÌËflı ÂÁ¸·Û “Å‡ÚÂÒÒ”, ÔÓ‰ıÓ‰fl˘Û˛ ·ÓÎ¸¯Â ‰Îfl
Ó·Ò‡‰Ì˚ı ÚÛ·. îËÏ‡ “å‡ÌÌÂÒÏ‡Ì” ¯ËÓÍÓ ËÒÔÓÎ¸ÁÛÂÚ ÒÓ-
Â‰ËÌÂÌËÂ ÚËÔ‡ TDS, ÛÔÎÓÚÌÂÌËÂ ÍÓÚÓÓ„Ó ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Á‡
Ò˜ÂÚ ‚˚ÔÓÎÌÂÌËfl ÒÔÂˆË‡Î¸ÌÓÈ ‚˚ÔÛÍÎÓÈ ÔÓ‚ÂıÌÓÒÚË Ì‡ ÍÓÌˆÂ
ÚÛ·˚, ÔÎÓÚÌÓ ‚ıÓ‰fl˘ÂÈ ‚ ˆËÎËÌ‰Ë˜ÂÒÍÛ˛ ‡ÒÚÓ˜ÍÛ ÏÛÙÚ˚, ‡
ÙËÏ‡ “Ç‡ÎÛÂÍ” –  ‚˚ÒÓÍÓ„ÂÏÂÚË˜ÌÓÂ ÒÓÂ‰ËÌÂÌËÂ ÚËÔ‡
VAM,  ÛÔÎÓÚÌÂÌËÂ ÍÓÚÓÓ„Ó ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Á‡ Ò˜ÂÚ ‚˚ÔÓÎÌÂ-
ÌËfl ÍÓÌË˜ÂÒÍÓÈ ÔÓ‚ÂıÌÓÒÚË Ì‡ ÒÍÓ¯ÂÌÌÓÏ ÍÓÌˆÂ ÚÛ·˚, ÔÓÁ-
‚ÓÎfl˛˘ÂÈ ÔË Ò‚ËÌ˜Ë‚‡ÌËË ÔÓÎÛ˜‡Ú¸ ‰‚Â ÛÔÎÓÚÌËÚÂÎ¸Ì˚Â ÔÓ-
‚ÂıÌÓÒÚË.

í ‡ · Î Ë ˆ ‡  5.9

èÓÍ‡Á‡ÚÂÎ¸ ÉÛÔÔ‡ ÔÓ˜ÌÓÒÚË ÒÚ‡ÎË
Ñ ä Ö ã å

ÇÂÏÂÌÌÓÂ ÒÓÔÓÚË‚ÎÂÌËÂ σ‚, Í„Ò/ÏÏ2,
ÌÂ ÏÂÌÂÂ

65 70 75 80 90

èÂ‰ÂÎ ÚÂÍÛ˜ÂÒÚË σÚ, Í„Ò/Ï2, ÌÂ ÏÂÌÂÂ 38 50 55 65 75
éÚÌÓÒËÚÂÎ¸ÌÓÂ Û‰ÎËÌÂÌËÂ, %, ÌÂ ÏÂÌÂÂ:

δ5 16 12 12 12 12
δ10 12 10 10 10 10
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êËÒ. 5.8. ëÓÂ‰ËÌÂÌËfl ÚÛ· çäí Á‡Û·ÂÊÌÓ„Ó ÔÓËÁ‚Ó‰ÒÚ‚‡

Ç Ú‡·Î. 5.10 ÛÍ‡Á‡Ì˚ ı‡‡ÍÚÂËÒÚËÍË Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒ-
ÒÓÌ˚ı ÚÛ· Ë ÒÓÂ‰ËÌÂÌËÈ ‡ÁÎË˜Ì˚ı ÚËÔÓ‚, ‚˚ÔÛÒÍ ÍÓÚÓ˚ı
ÔÂ‰ÛÒÏÓÚÂÌ ÒÚ‡Ì‰‡ÚÓÏ Äçà. ï‡‡ÍÚÂËÒÚËÍË ÔÂ‰ÒÚ‡‚ÎÂÌ˚
‚ ‡Ì„ÎËÈÒÍÓÈ ÒËÒÚÂÏÂ ÏÂ Ë ëà.

Ç Ú‡·Î. 5.11, 5.12 ‰‡Ì ÔÂÂ‚Ó‰ ‚ ÏËÎÎËÏÂÚ˚ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ
ˆÂÎ˚ı ‰˛ÈÏÓ‚ Ë Ëı ‰ÓÎÂÈ.

ç‡ÔËÏÂ, ÚÛ·‡ ‰Ë‡ÏÂÚÓÏ 2 3/8′′ – ˝ÚÓ 2,3750 ‰˛ÈÏÓ‚ ‚
‰ÂÒflÚË˜ÌÓÈ Á‡ÔËÒË ËÎË ‚ ëà 50,8 + 9,525 = 60,325 ÏÏ.

çËÊÂ  ÔÂ‰ÒÚ‡‚ÎÂÌ ÔÂÂ‚Ó‰ Ò ‡Ì„ÎËÈÒÍÓÈ ÒËÒÚÂÏ˚ ÏÂ ‚
ëà ‰Û„Ëı ‚ÂÎË˜ËÌ, Ì‡Ë·ÓÎÂÂ ¯ËÓÍÓ ÔËÏÂÌflÂÏ˚ı ‚ ÌÂÙÚÂ-
ÔÓÏ˚ÒÎÓ‚ÓÈ Ô‡ÍÚËÍÂ.
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êËÒ. 5.8. èÓ‰ÓÎÊÂÌËÂ

1 ÙÛÚ = 0,3048 Ï; 1 ·‡ÂÎ¸ = 158,98 Î; 1 ·‡ÂÎ¸ = 42 „‡Î-
ÎÓÌ‡;
1 ÍÛ·Ë˜ÂÒÍËÈ ÙÛÚ = 28,6 Î; 1 „‡ÎÎÓÌ (‡ÏÂ.) = 0,02381 ·‡-

ÂÎfl;
1 „‡ÎÎÓÌ = 0,003785 Ï3; 1 „‡ÎÎÓÌ = 3,785 Î;
1 „ = 0,0353 ÛÌˆËË; 1 Î.Ò. = 0,7457 ÍÇÚ; 1 Ï3 = 6,289 ·‡ÂÎfl;
1 Ï3 = 264,172 „‡ÎÎÓÌ‡; 1 Ï3 = 35,3146 ÍÛ·. ÙÛÚ‡;
1 Ï3 = 1,30795 ÍÛ·. fl‰‡; 1 „‡ÎÎÓÌ ‚ ÏËÌÛÚÛ = 34,296 ·‡ÂÎfl

‚ ÒÛÚÍË; 1 ÒÏ = 0,032808 ÙÛÚ‡; 1 ÒÏ = 0,3937 ‰˛ÈÏ‡; 1 ÒÏ =     
= 0,010936 fl‰‡;
1 Ï = 3,2808 ÙÛÚ‡; 1 Ï = 39,37 ‰˛ÈÏ‡; 1 Ï = 1,0936 fl‰‡;
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êËÒ. 5.8. èÓ‰ÓÎÊÂÌËÂ

1 ÏËÎfl = 1,6093 ÍÏ; 1 ÙÛÌÚ = 0,4536 Í„; 1 Ï2 =                  
= 10,7639 Í‚. ÙÛÚ‡;
1 Ï2 = 1,1959 Í‚. fl‰‡; 1 Ú = 2204,622 ÙÛÌÚ‡; 1 ÇÚ =          

= 0,00134 Î.Ò.; 1 fl‰ = 91,44 ÒÏ; 1 fl‰ = 0,9144 Ï; 1 ÙÛÌÚ/Í‚.
‰˛ÈÏ = 0,0703 Í„/ÒÏ2;
1 ÙÛÌÚ/ÙÛÚ = 1,486 Í„/Ï.
á‡  Û·ÂÊÓÏ  ÏÌÓ„ËÂ  ÙËÏ˚ ‚˚ÔÛÒÍ‡˛Ú ·ÓÎ¸¯Û˛ ÌÓÏÂÌÍÎ‡-
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í ‡ · Î Ë ˆ ‡  5.10

ï‡‡ÍÚÂËÒÚËÍ‡ Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı

ì‰ÂÎ¸Ì˚È
‚ÂÒ,

ÙÛÌÚ/ÙÛÚ
Ñ‡ÌÌ˚Â ÔÓ

ç‡ÛÊ-
Ì˚È
‰Ë‡-

íÛ-
·˚ Ò
ÏÛÙ-
ÚÓÈ
·ÂÁ

íÛ-
·˚ Ò
ÏÛÙ-
ÚÓÈ Ò

ÅÂÁ-
ÏÛÙ-
ÚÓ-
‚˚Â

íÓÎ-
˘ËÌ‡
ÒÚÂÌ-

ÇÌÛÚ-
ÂÌ-
ÌËÈ
‰Ë‡-

ÇÌÛÚ-
ÂÌÌËÈ

‰Ë‡-
ÏÂÚ

ç‡ÛÊÌ˚È ‰Ë‡ÏÂÚ
ÏÛÙÚ˚, ‰˛ÈÏ (ÏÏ)

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

‚˚-
Ò‡‰-
ÍË

(„Î‡-
‰ÍËÂ)

‚˚-
Ò‡‰-
ÍÓÈ

ÚÛ-
·˚

ÍË,
‰˛ÈÏ
(ÏÏ)

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ÏÛÙÚ˚,
‰˛ÈÏ
(ÏÏ)

ÚÛ·
·ÂÁ
‚˚-

Ò‡‰ÍË

ÚÛ· Ò
‚˚Ò‡‰-

ÍÓÈ
Ó·˚˜-
Ì˚Â

ÚÛ· Ò
‚˚Ò‡‰ÍÓÈ
ÒÔÂˆË‡-
Î¸Ì˚Â

1,050
(26,7)

1,14 1,20 ,113
(2,87)

,824
(21,0)

,730
(18,54)

1,313
(33,35)

1,660
(42,16)

1,315
(33,4)

1,70 1,80 1,72 ,133
(3,38)

1,049
(26,6)

,955
(24,26)

1,660
(42,16)

1,900
(48,26)

2,10 ,125
(3,17)

1,410
(41,9)

1,660
(42,2)

2,30 2,40 2,33 ,140
(3,56)

1,380
(35,1)

1,286
(32,66)

2,054
(52,17)

2,200
(55,88)

1,900
(48,3)

2,40 ,125
(3,17)

1,650
(41,9)

1,900
(48,3)

2,75 2,90 2,76 ,145
(3,68)

1,610
(40,9)

1,516
(38,50)

2,200
(55,88)

2,500
(63,50)

2,063
(52,4)

3,25 ,156
(3,96)

1,751
(44,5)

4,00 ,167
(4,24)

2,041
(51,8)

1,947
(49,45)

2,875
(73,03)

2,375
(60,3)

4,60 4,70 ,190
(4,83)

1,995
(50,6)

1,901
(48,29)

2,875
(73,03)

3,063
(77,80)

2,910
(73,91)

,254
6,45

1,867
47,4

1,773
45,03

2,875
73,03

3,063
77,80

2,910
73,91

5,80 5,95
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ÚÛ· Ë ÒÓÂ‰ËÌÂÌËÈ  ÔÓ  ÒÚ‡Ì‰‡Ú‡Ï Äçà

ÒÓÂ‰ËÌÂÌËflÏ
ÇÌÛÚÂÌ-
ÌÂÂ ‰‡‚-
ÎÂÌËÂ,

éÒÂ‚‡fl Ì‡„ÛÁÍ‡, ÔË ÍÓÚÓ-
ÓÈ Ì‡ÔflÊÂÌËfl ‰ÓÒÚË„‡˛Ú
ÔÂ‰ÂÎ‡ ÚÂÍÛ˜ÂÒÚË, ÙÛÌÚ⋅103

ÅÂÁÏÛÙÚÓ‚˚Â ÒÓÂ-
‰ËÌÂÌËfl, ‰˛ÈÏ (ÏÏ) ÉÛÔÔ‡

ÔÓ˜ÌÓÒ-

ëÏËÌ‡˛-
˘ÂÂ ‰‡‚-
ÎÂÌËÂ,

ÔË ÍÓ-
ÚÓÓÏ Ì‡-
ÔflÊÂÌËÂ
‰ÓÒÚË„‡ÂÚ

ÔÂ-
ÑÎfl ÚÛ·
·ÂÁ ‚˚-

ÑÎfl ÚÛ·
Ò ‚˚-

ÑÎfl
·ÂÁÏÛÙ-

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ

ÚË ÙÛÌÚ/
‰˛ÈÏ2×
×103

 ‰ÂÎ‡
ÚÂÍÛ˜Â-
ÒÚË,

ÙÛÌÚ/
‰˛ÈÏ2⋅103

Ò‡‰ÍË Ò‡‰ÍÓÈ ÚÓ‚˚ı
ÚÛ·

ç-40
J-55
ë-75
N-80

7,680
10,560
14,410
15,370

7,530
10,360
14,120
15,070

6,360
8,740
11,920
12,710

13,310
18,290
24,950
26,610

,955
(24,26)

1,550
(39,37)

ç-40
J-55
ë-75
N-80

7,270
10,000
13,640
14,550

7,080
9,730
13,270
14,160

10,960
15,060
20,540
21,910

19,760
27,160
37,040
39,510

15,970
21,960
29,940
31,940

1,286
(32,66)

1,880
(47,75)

ç-40
J-55

5,570
7,660

5,270
7,250

22,180
30,500

1,286
(32,66)

1,880
(47,75)

ç-40
J-55
ë-75
N-80

6,180
8,490
11,580
12,360

5,900
8,120
11,070
11,810

15,530
21,360
29,120
31,060

26,740
36,770
50,140
53,480

22,180
30,500
41,600
44,370

1,516
(38,51)

2,110
(53,59)

ç-40
J-55

4,920
6,640

4,610
6,330

26,890
36,970

1,516
(38,51)

2,110
(53,59)

ç-40
J-55
ë-75
N-80

5,640
7,750
10,570
11,280

5,340
7,350
10,020
10,680

19,090
26,250
35,800
38,180

31,980
43,970
59,960
63,960

26,890
36,970
50,420
53,780

1,657 2,325
ç-40
J-55
ë-75
N-80

5,590
7,690
10,480
11,180

5,290
7,280
8,920
10,590

35,690
49,070
66,910
71,370

ç-40
J-55
ë-75
N-80

5,230
7,190
9,520
9,980

4,920
6,770
9,230
9,840

30,130
41,430
56,500
60,260

ç-40
J-55
ë-75
N-80
ê-105

5,890
8,100
11,040
11,780
15,460

5,600
7,700
10,500
11,200
14,700

35,960
49,450
67,430
71,930
94,410

52,170
71,730
97,820
104,340
136,940

ë-75 14,330 14,040 96,560 126,940

N-80
ê-105

15,280
20,060

14,970
19,650

102,990
135,180

135,400
177,710
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è  Ó ‰ Ó Î Ê Â Ì Ë Â 

ì‰ÂÎ¸Ì˚È
‚ÂÒ,

ÙÛÌÚ/ÙÛÚ
Ñ‡ÌÌ˚Â ÔÓ

ç‡ÛÊ-
Ì˚È
‰Ë‡-

ÏÂÚ,

íÛ-
·˚ Ò
ÏÛÙ-
ÚÓÈ
·ÂÁ

íÛ-
·˚ Ò
ÏÛÙ-
ÚÓÈ Ò

ÅÂÁ-
ÏÛÙ-
ÚÓ-
‚˚Â

íÓÎ-
˘ËÌ‡
ÒÚÂÌ-
ÍË,

ÇÌÛÚ-
ÂÌ-
ÌËÈ
‰Ë‡-

ÇÌÛÚ-
ÂÌÌËÈ

‰Ë‡-
ÏÂÚ

ç‡ÛÊÌ˚È ‰Ë‡ÏÂÚ
ÏÛÙÚ˚, ‰˛ÈÏ (ÏÏ)

‰˛ÈÏ
(ÏÏ)

‚˚-
Ò‡‰-
ÍË

(„Î‡-
‰ÍËÂ)

‚˚-
Ò‡‰-
ÍÓÈ

ÚÛ-
·˚

‰˛ÈÏ
(ÏÏ)

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ÏÛÙÚ˚,
‰˛ÈÏ
(ÏÏ)

ÚÛ·
·ÂÁ
‚˚-

Ò‡‰ÍË

ÚÛ· Ò
‚˚Ò‡‰-

ÍÓÈ
Ó·˚˜-
Ì˚Â

ÚÛ· Ò
‚˚Ò‡‰ÍÓÈ
ÒÔÂˆË‡-
Î¸Ì˚Â

2,875
(73,0)

6,40 6,50 ,217
(5,51)

2,441
(62,0)

2,347
(59,61)

3,500
(88,90)

3,668
(93,17)

3,460
(87,88)

,308
(7,82)

2,259
(57,4)

2,165
(54,99)

3,500
(88,90)

3,668
(93,17)

3,460
(87,88)

8,60 8,70

7,70 ,216
(5,49)

3,068
(77,9)

2,943
(74,75)

4,250
(107,95)

3,500
(88,9)

9,20 9,30 ,254
(6,45)

2,992
(76,0)

2,867
(72,82)

4,250
(107,95)

4,500
(114,30)

4,180
(106,17)

10,20 ,289
(7,34)

2,922
(74,2)

2,797
(71,04)

4,250
(107,95)

12,70 12,95 ,375
(9,52)

2,750
(69,9)

2,625
(66,68)

4,250
(107,95)

4,500
(114,30)

4,180
(106,17)

4,000
(101,6)

9,50 ,226
(5,74)

3,548
(90,1)

3,423
(86,94)

4,750
(120,65)

11,00 ,262
(6,65)

3,476
(88,3)

3,351
(85,12)

5,000
(127,0)

4,500

(114,3)

12,6 12,75 ,271

(6,88)

3,958

(100,5)

3,833

(97,36)

5,200

(132,08)

5,563

(141,3)
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Ú ‡ · Î . 5.10

ÒÓÂ‰ËÌÂÌËflÏ ÇÌÛÚÂÌ-
ÌÂÂ ‰‡‚-
ÎÂÌËÂ,

éÒÂ‚‡fl Ì‡„ÛÁÍ‡, ÔË
ÍÓÚÓÓÈ Ì‡ÔflÊÂÌËfl ‰ÓÒÚË-

„‡˛Ú ÔÂ‰ÂÎ‡ ÚÂÍÛ˜ÂÒÚË,
ÙÛÌÚ⋅103

ÅÂÁÏÛÙÚÓ‚˚Â ÒÓÂ-
‰ËÌÂÌËfl, ‰˛ÈÏ (ÏÏ) ÉÛÔÔ‡

ÔÓ˜ÌÓÒ-

ëÏËÌ‡˛-
˘ÂÂ ‰‡‚-
ÎÂÌËÂ,

ÔË
ÍÓÚÓÓÏ

Ì‡ÔflÊÂ-
ÌËÂ ‰ÓÒ-
ÚË„‡ÂÚ

ÑÎfl ÚÛ·
·ÂÁ ‚˚-

ÑÎfl ÚÛ·
Ò ‚˚-

ÑÎfl
·ÂÁÏÛÙ-

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ

ÚË ÙÛÌÚ/
‰˛ÈÏ2×
×103

ÔÂ‰ÂÎ‡
 ÚÂÍÛ˜Â-

ÒÚË,
ÙÛÌÚ/

‰˛ÈÏ2⋅103

Ò‡‰ÍË Ò‡‰ÍÓÈ ÚÓ‚˚ı
ÚÛ·

ç-40 5,580 5,280 52,780 72,480
J-55
ë-75
N-80
ê-105

7,680
10,470
11,160
14,010

7,260
9,910
10,570
13,870

72,580
98,970
105,570
138,560

99,660
135,900
144,960
190,260

ë-75

N-80
ê-105

14,350

15,300
20,090

14,060

15,000
19,690

149,360

159,310
209,100

186,290

198,710
260,810

ç-40
J-55
ë-75
N-80

4,630
5,970
7,540
7,870

4,320
5,940
8,100
8,640

65,070
89,470
122,010
130,140

ç-40

J-55
ë-75
N-80
ê-105

5,380

7,400
10,040
10,530
13,050

5,080

6,980
9,520
10,160
13,340

79,540

109,370
149,140
159,090
208,800

103,610

142,460
194,260
202,220
271,970

ç-40
J-55
ë-75
N-80

6,060
8,330
11,360
12,120

5,780
7,950
10,840
11,560

92,550
127,250
173,530
185,100

ë-75

N-80
ê-105

14,350

15,310
20,090

14,060

15,000
19,690

230,990

246,390
323,390

276,120

294,530
386,570

ç-40
J-55
ë-75
N-80

4,060
5,110
6,350
6,590

3,960
5,440
7,420
7,910

72,000
99,010
135,010
144,010

ç-40
J-55
ë-75
N-80

4,900
6,590
8,410
8,800

4,590
6,300
8,600
9,170

123,070
169,220
230,750
246,140

ç-40
J-55
ë-75
N-80

4,500
5,720
7,200
7,500

4,220
5,800
7,900
8,430

104,360
143,500
195,680
208,730

144,020
198,030
270,040
288,040
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í ‡ · Î Ë ˆ ‡  5.11

èÂÂ‚Ó‰ ˆÂÎ˚ı ‰˛ÈÏÓ‚ ‚ ÏËÎÎËÏÂÚ˚

Ñ˛ÈÏ˚ åËÎÎË-
ÏÂÚ˚ Ñ˛ÈÏ˚ åËÎÎËÏÂÚ˚ Ñ˛ÈÏ˚ åËÎÎË-

ÏÂÚ˚

1 25,4 5 127,0 9 228,6
2 50,8 6 152,4 10 254,0
3 76,2 7 177,8 11 279,4
4 101,6 8 203,2 12 304,8

í ‡ · Î Ë ˆ ‡  5.12

èÂÂ‚Ó‰ ‰ÓÎÂÈ ‰˛ÈÏÓ‚ ‚ ÏËÎÎËÏÂÚ˚

Ñ˛ÈÏ˚ ‚
Á‡ÔËÒË ‰Ó-

·¸˛

Ñ˛ÈÏ˚ ‚
‰ÂÒflÚË˜ÌÓÈ

Á‡ÔËÒË

åËÎÎËÏÂÚ-
˚

Ñ˛ÈÏ˚ ‚
Á‡ÔËÒË
‰Ó·¸˛

Ñ˛ÈÏ˚ ‚
‰ÂÒflÚË˜ÌÓÈ

Á‡ÔËÒË

åËÎÎËÏÂÚ-
˚

1/64 ,015625 0,397 33/64 ,515625 13,097
1/32 ,03125 0,794 17/32 ,53125 13,494
3/64 ,046875 1,191 35/64 ,546875 13,891
1/16 ,0625 1,588 9/16 ,5625 14,288

5/64 ,078125 1,984 37/64 ,578125 14,684
3/32 ,09375 2,381 19/32 ,59375 15,081
7/64 ,109375 2,778 39/64 ,609375 15,478
1/8 ,1250 3,175 5/8 ,6250 15,875

9/64 ,140625 3,572 41/64 ,640625 16,272
5/32 ,15625 3,969 21/32 ,65625 16,669
11/64 ,171875 4,366 43/64 ,671875 17,066
3/16 ,1875 4,763 11/16 ,6875 17,463
13/64 ,203125 5,159 45/64 ,703125 17,859
7/32 ,21875 5,556 23/32 ,71875 18,256
15/64 ,234375 5,953 47/54 ,734375 18,653
1/4 ,2500 6,350 3/4 ,7500 19,050

17/64 ,265625 6,747 49/64 ,765625 19,447
9/32 ,28125 7,144 25/32 ,78125 19,844
19/64 ,296875 7,541 51/64 ,796875 20,241
5/16 ,3125 7,938 13/16 ,8125 20,638

21/64 ,328125 8,334 53/64 ,828125 21,034
11/32 ,34375 8,731 27/32 ,84375 21,431
23/64 ,359375 9,128 55/64 ,859375 21,828
3/8 ,3750 9,525 7/8 ,8750 22,225

25/64 ,390625 9,922 57/64 ,890625 22,622
13/32 ,40625 10,319 29/32 ,90625 23,019
27/64 ,421875 10,716 59/64 ,921875 23,416
7/16 ,4375 11,113 15/16 ,9375 23,813

29/64 ,453125 11,509 61/64 ,953125 24,209
15/32 ,46875 11,906 31/32 ,96875 24,606
31/64 ,484375 12,303 63/64 ,984375 25,003
1/2 ,5000 12,700 1 1,000 25,400



í ‡ · Î Ë ˆ ‡  5.13
ï‡‡ÍÚÂËÒÚËÍ‡ ÌÂÒÚ‡Ì‰‡ÚÌ˚ı Ë ÚflÊÂÎ˚ı çäí,

‚˚ÔÛÒÍ‡ÂÏ˚ı Á‡ Û·ÂÊÓÏ

Ñ‡ÌÌ˚Â ÔÓ ÒÓÂ‰ËÌÂÌËflÏ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ì‰ÂÎ¸-
Ì˚È
‚ÂÒ,

ÙÛÌÚ/
ÙÛÚ

íÓÎ˘Ë-
Ì‡ ÒÚÂÌ-

ÍË,
‰˛ÈÏ
(ÏÏ)

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

íËÔ ÒÓÂ‰ËÌÂÌËfl ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ ÏÛÙÚ˚

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

Ó·˚˜ÌÓ„Ó
ËÒÔÓÎÌÂÌËfl

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

ÒÔÂˆË‡Î¸-
ÌÓ„Ó ËÒÔÓÎ-

ÌÂÌËfl

ÇÁ‡ËÏÓ-
Á‡ÏÂÌflÂ-

ÏÓÒÚ¸
ÒÓÂ‰Ë-
ÌÂÌËÈ
ÚÛ·

‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ
1,050
(26,7)

1,13 ,113
(2,87)

,824
(20,93)

GST Streamline
Hydril CS
VAM

,687
,807

17,45
20,49

1,310
1,327
1,299

33,27
33,71
32,99

1,300 33,02

1,47
,154

(3,91)
,742

(18,85)
Hydril CS
VAM

,687
,728

17,45
18,49

1,327
1,339

33,71
34,01

Rucker Atlas Bradford
DS-HT
Rucker Atlas Bradford ,985 25,02

1,551

1,562

39,40

39,67
DSS-HT & IJ-3SS

,133 1,049 Rucker Atlas Bradford
IJ-3S

,985 25,02 1,551 39,40

1,68 (3,38) (26,64) GST Streamline 1,550 39,37
1,315 Hydril CS ,970 24,64 1,552 39,42 1,525 38,74
(33,4) VAM 1,004 25,50 1,555 39,49

,179 ,957 Rucker Atlas Bradford
DSS

,849 21,56 1,600 40,64

1,315 2,17 (4,55) (24,31) Hydril CS ,864 21,95 1,600 40,64
(33,4) VAM ,906 23,01 1,614 40,99
1,660

(42,2)

2,27 ,140

(3,56)

1,380

(35,05)

Rucker Atlas Bradford
DS-HT
Rucker Atlas Bradford

1,889 47,98

DSS-HT & IJ-3SS 1,301 33,05 1,893 48,08
2,27 ,140 1,380 Rucker Atlas Bradford

IJ-3S
1,301 33,05 1,889 47,98
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è  Ó ‰ Ó Î Ê Â Ì Ë Â  Ú ‡ · Î. 5.13

Ñ‡ÌÌ˚Â ÔÓ ÒÓÂ‰ËÌÂÌËflÏ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ì‰ÂÎ¸-
Ì˚È
‚ÂÒ,

ÙÛÌÚ/
ÙÛÚ

íÓÎ˘Ë-
Ì‡ ÒÚÂÌ-

ÍË,
‰˛ÈÏ
(ÏÏ)

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

íËÔ ÒÓÂ‰ËÌÂÌËfl ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ ÏÛÙÚ˚

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

Ó·˚˜ÌÓ„Ó
ËÒÔÓÎÌÂÌËfl

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

ÒÔÂˆË‡Î¸-
ÌÓ„Ó ËÒÔÓÎ-

ÌÂÌËfl

ÇÁ‡ËÏÓ-
Á‡ÏÂÌflÂ-

ÏÓÒÚ¸
ÒÓÂ‰Ë-
ÌÂÌËÈ
ÚÛ·

‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ
1,660 (3,56) (35,05) GST Streamline 1,880 47,75
(42,2) Hydril A-95 1,300 33,02 1,898 48,21 1,858 47,19 CS

Hydril CS 1,300 33,02 1,883 47,83 1,858 47,19 A-95
VAM 1,307 33,19 1,913 48,59

2,99 ,191
(4,85)

1,278
(32,46)

Hydril CS
VAM

1,218
1,209

30,94
30,70

1,927
1,976

48,95
50,19

A-95

3,09 ,198
(5,03)

1,264
(32,11)

Hydril CS 1,200 30,48 1,927 48,95 A-95

1,900
2,75

,145 1,610 Rucker Atlas Bradford
DS-HT

2,125 53,98

(4,83) (3,68) (40,89) Rucker Atlas Bradford
DSS-HT & IJ-3SS

1,531 38,89 2,123 53,92

Rucker Atlas Bradford
IJ-3S

1,531 38,89 2,125 53,98

GST Streamline 2,110 53,59
Hydril A-95 1,530 38,86 2,134 54,20 2,094 53,19 CS
Hydril CS 1,530 38,86 2,113 53,67 2,094 53,19 A-95
Mannesmann Omega 1,594 40,49 2,039 51,79

1,900
(48,3)

2,75 ,145
(3,68)

1,610
(40,89)

VAM 1,535 38,98 2,142 54,40

3,63 ,200
(5,08)

1,500
(38,1)

Hydril CS
VAM

1,440
1,429

36,58
36,29

2,162
2,220

54,91
56,38

A-95

3,93 ,219
(5,56)

1,462
(37,13)

Hydril CS 1,390 35,31 2,179 55,35 A-95

2,000 3,23 ,165 1,670 National Buttress 2,500 63,50 2,300 58,42
(50,8) (4,19) (42,42) Pittsburgh 8 Acme 2,500 63,50 2,300 58,42
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Rucker Atlas Bradford
DS-HT

2,320 58,93

Rucker Atlas Bradford
DSS-HT & IJ-3SS

1,685 42,80 2,340 59,44

3,18 Rucker Atlas Bradford
IJ-3S

1,685 42,80 2,320 58,93

2,063
(52,4)

,156
(3,96)

1,750
(44,45)

GST Streamline 2,310 58,67

Hydril A-95 1,700 43,18 2,325 59,06 2,300 58,42 CS
Hydril CS 1,700 43,18 2,330 59,18 2,300 58,42 A-95
VAM 1,677 42,59 2,331 59,20

4,41 ,225
(5,71)

1,163
(40,97)

Hydril CS 1,550 39,37 2,375 60,33 A-95

2,375
(60,3)

4,43 ,190
(4,83)

1,995
(50,67)

Rucker Atlas Bradford
DS-HT

2,700 68,58

Rucker Atlas Bradford
DSS-HT & IJ-3SS

1,930 49,02 2,710 68,63

Rucker Atlas Bradford
IJ-3S

1,935 49,15 2,700 68,58

Rucker Atlas Bradford
IJ-4S

1,945 49,40 2,750 68,85 TC-4S

Rucker Atlas Bradford
TC-4S

2,875 73,03 2,750 69,85 IJ-4S

Rucker Atlas Bradford
FL-3S & FL-4S

1,926 49,92 2,375 60,32

2,375
(60,3)

Armco Nu-Lock & Seal
Lock

1,950 49,53 2,875 73,03 2,700 68,58

Extreme Line 1,935 49,15 3,000 76,20
GST Streamline 2,700 68,58

4,43 ,190 1,995 Hydril A-95 & CS 1,945 49,40 2,700 68,58 2,630 66,80
(4,83) (50,67) Hydril CFJ-P 1,945 49,40 2,525 64,14

Hydril Super FJ 1,945 49,40 2,437 61,90 2,700 68,58 4,6 lb FJ
Mannesmann Omega 1,988 50,49 2,551 64,80 2,618 66,49
Mannesmann TDS 2,875 73,03
Buttress & 8 Acme 2,875 73,03
VAM 1,929 49,00 2,697 68,50
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Ñ‡ÌÌ˚Â ÔÓ ÒÓÂ‰ËÌÂÌËflÏ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ì‰ÂÎ¸-
Ì˚È
‚ÂÒ,

ÙÛÌÚ/
ÙÛÚ

íÓÎ˘Ë-
Ì‡ ÒÚÂÌ-

ÍË,
‰˛ÈÏ
(ÏÏ)

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

íËÔ ÒÓÂ‰ËÌÂÌËfl ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ ÏÛÙÚ˚

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

Ó·˚˜ÌÓ„Ó
ËÒÔÓÎÌÂÌËfl

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

ÒÔÂˆË‡Î¸-
ÌÓ„Ó ËÒÔÓÎ-

ÌÂÌËfl

ÇÁ‡ËÏÓ-
Á‡ÏÂÌflÂ-

ÏÓÒÚ¸
ÒÓÂ‰Ë-
ÌÂÌËÈ
ÚÛ·

‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ
Rucker Atlas Bradford
DSS-HT & IJ-3SS

1,875 47,63 2,710 68,83

5,01
,218

(5,54)
1,939

(49,22)
Rucker Atlas Bradford
IJ-4S

1,840 48,01 2,750 69,85 TC-4S

Rucker Atlas Bradford
TC-4S

2,875 73,03 2,750 69,85 IJ-4S

Hydril CS 1,890 48,01 2,740 69,60 A-95
2,375 Hydril CFJ-P 1,890 48,01 2,525 64,14
(60,3) VAM 1,929 49,00 2,697 68,50 2,618 66,50

Rucker Atlas Bradford
DSS-HT & IJ-3SS

1,805 45,85 2,910 73,91

Rucker Atlas Bradford
IJ-4S

1,820 46,23 2,800 71,12 TC-4S

Rucker Atlas Bradford
TC-4S

2,875 73,03 2,800 71,12 IJ-4S

,254 1,867 Rucker Atlas Bradford
FL-3S & FL-4S

1,823 46,30 2,375 60,33

5,75 (6,45) (47,42) Armco Seal Lock 1,450 49,53 2,875 73,03
Extreme Line 1,807 45,90 3,000 76,20
Hydril PH-6 1,805 45,85 2,906 73,81
Mannesmann Omega 1,87 47,42 2,614 66,40
Mannesmann TDS 1,867 47,42 2,875 73,03
VAM 1,867 47,42 2,776 70,51 2,697 68,50

,261 1,853 Rucker Atlas Bradford
DSS HT & IJ-3SS

1,791 45,49 2,910 73,91

5,89 Rucker Atlas Bradford
IJ-4S

1,806 45,87 2,800 71,12 TC-4S
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(6,63) (47,07) Rucker Atlas Bradford
TC-4S

2,875 73,03 2,800 71,12 IJ-4S

Hydril PH-6 1,795 45,59 2,937 74,60
2,375 ,280 1,815 Rucker Atlas Bradford 1,771 44,98

(7,12) FL 3S & FL-4S

(60,3) 6,26 (46,06) VAM 1,866 47,40 2,856 72,54
Rucker Atlas Bradford 1,641 41,68 3,135 79,63
DSS HT & IJ-3SS

,336 1,703 Rucker Atlas Bradford 1,656 42,06 2,900 73,66 TC-4S
IJ-4S

7,3 (8,53) (43,24) Rucker Atlas Bradford 3,000 76,20 2,400 73,66 IJ-4S
TC-4S
Hydril PH-6 1,645 41,78 3,125 79,38
VAM 1,866 47,40 2,856 72,54

2,875 6,16 Rucker Atlas Bradford 3,218 81,74
DS-HT

(73,0) ,217 2,441 Rucker Atlas Bradford 2,379 60,43 3,230 82,04
(5,51) (62,00) DSS-HT & IJ-3SS

Rucker Atlas Bradford 2,379 60,43 3,218 81,74
IJ-3S
Rucker Atlas Bradford
IJ-4S

2,394 60,81 3,250 82,55 TC-4S

Rucker Atlas Bradford
TC-4S

3,500 88,90 3,250 82,55 IJ-4S

Rucker Atlas Bradford
FL-3S & FL-4S

2,372 60,25 2,875 73,03

Armco Nu-Lock 2,396 60,86 3,500 88,90 3,220 81,79
Armco Seal Lock 2,396 60,86 3,500 88,90 3,220 81,79

6,16 ,217 2,441 Extreme Line 2,381 60,48 3,500 88,90
2,875 (5,51) (62,00) GST Streamline 3,220 81,79
(73,0) Hydril A-95 3,220 81,79 3,155 88,14 CS

Hydril CS 2,375 60,33 3,220 81,79 3,155 80,14 A-95
Hydril CFJ-P 2,375 60,33 3,000 76,20
Hydril Super FJ 2,375 60,33 2,968 75,39 6,4 lb FJ
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Ñ‡ÌÌ˚Â ÔÓ ÒÓÂ‰ËÌÂÌËflÏ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ì‰ÂÎ¸-
Ì˚È
‚ÂÒ,

ÙÛÌÚ/
ÙÛÚ

íÓÎ˘Ë-
Ì‡ ÒÚÂÌ-

ÍË,
‰˛ÈÏ
(ÏÏ)

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

íËÔ ÒÓÂ‰ËÌÂÌËfl ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ ÏÛÙÚ˚

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

Ó·˚˜ÌÓ„Ó
ËÒÔÓÎÌÂÌËfl

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

ÒÔÂˆË‡Î¸-
ÌÓ„Ó ËÒÔÓÎ-

ÌÂÌËfl

ÇÁ‡ËÏÓ-
Á‡ÏÂÌflÂ-

ÏÓÒÚ¸
ÒÓÂ‰Ë-
ÌÂÌËÈ
ÚÛ·

‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ

Mannesmann Omega 3,079 78,21
Mannesmann TDS 3,500 88,90
National Buttress 3,500 88,90 3,220 81,79
Pittsburgh 8 Acme 3,500 88,90 3,220 81,79
VAM 2,375 60,33 3,197 81,20 3,150 80,01

6,48 ,276
(7,01)

2,323
(59,00)

Rucker Atlas Bradford
DSS-HT & IJ-3SS

2,261 57,43 3,385 85,98

Rucker Atlas Bradford
IJ-4S

2,276 57,81 3,375 85,73 TC-4S

,276 2,323 Rucker Atlas Bradford 3,500 88,90 3,375 85,73 IJ-4S
(6,48) (7,01) (59,00) TC-4S

Rucker Atlas Bradford 2,279 57,89 2,875 73,03
FL 3S & FL-4S
Hydril PH-6 2,265 57,53 3,437 87,30
VAM 2,323 59,00 3,327 84,51 3,264 82,91
Rucker Atlas Bradford 2,197 55,80 3,510 89,15
DSS-HT & IJ-4SS

2,875 Rucker Atlas Bradford 2,212 56,18 3,375 85,73 TC-4S
(73,0) (8,44) IJ-4S

Rucker Atlas Bradford 3,500 88,90 3,375 85,73 IJ-4S
TC-4S

,308 2,259 Rucker Atlas Bradford 2,215 56,26 2,875 73,03
FL 3S & FL-4S

(7,82) (57,36) Armco Seal Lock 2,396 60,86 3,500 88,90
Extreme Line 2,199 55,85 3,625 92,08
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Hydril PH-6 2,200 55,88 3,500 88,90
Mannesmann Omega 3,154 80,11
Mannesmann TDS 3,500 88,90
VAM 2,260 57,40 3,327 84,51 3,264 82,91
Rucker Atlas Bradford 2,133 54,18 3,635 92,33
DSS-HT & IJ-3SS

9,78 ,340 2,195 Rucker Atlas Bradford 2,148 54,56 3,450 87,63 TC-4S
IJ-4S

8,64 55,75 Rucker Atlas Bradford 3,500 88,90 3,450 87,63 IJ-4S
TC-4S
Hydril PH-6 2,130 54,10 3,625 92,08

9,69 ,362 2,151 Rucker Atlas Bradford 2,107 53,52 2,875 73,03
2,875 9,19 54,64 FL 3S & FL-4S

73 VAM 2,260 57,40 3,453 87,71
10,39 ,392

9,96
2,091
53,11

Hydril PH-6 2,030 51,56 3,687 93,65

Rucker Atlas Bradford 2,003 50,88 3,760 95,50
DSS-HT & IJ-SS

,405 2,065 Rucker Atlas Bradford 2,018 51,26 3,500 88,90 TC-4S
IJ-4S

10,66 10,28 52,46 Rucker Atlas Bradford 3,625 92,08 3,500 88,90 IJ-4S
TC-4S
Hydril PH-4 2,000 50,80 3,750 95,25
Hydril PH-6 2,000 50,80 3,750 95,25
VAM 2,205 56,0 3,453 87,71
Rucker Atlas Bradford 1,933 49,10 3,760 95,50
DSS HT & IJ-3SS

2,875 (11,44) ,440 1,995 Rucker Atlas Bradford 1,948 49,48 3,550 90,17 TC-4S
(73) (11,18) (50,67) IJ-4S

Rucker Atlas Bradford 3,625 92,08 3,550 90,17 IJ-4S
TC-4S
Hydril PH-4 1,945 49,40 3,750 95,25

(7,57) ,216 3,068 Rucker Atlas Bradford 2,968 75,39 3,500 88,90
FL-3S & FL-4S

(5,49) (77,93) Mannesmann Omega 3,067 77,90 3,701 94,01
VAM 2,972 75,49 3,803 96,60
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Ñ‡ÌÌ˚Â ÔÓ ÒÓÂ‰ËÌÂÌËflÏ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ì‰ÂÎ¸-
Ì˚È
‚ÂÒ,

ÙÛÌÚ/
ÙÛÚ

íÓÎ˘Ë-
Ì‡ ÒÚÂÌ-

ÍË,
‰˛ÈÏ
(ÏÏ)

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

íËÔ ÒÓÂ‰ËÌÂÌËfl ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ ÏÛÙÚ˚

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

Ó·˚˜ÌÓ„Ó
ËÒÔÓÎÌÂÌËfl

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

ÒÔÂˆË‡Î¸-
ÌÓ„Ó ËÒÔÓÎ-

ÌÂÌËfl

ÇÁ‡ËÏÓ-
Á‡ÏÂÌflÂ-

ÏÓÒÚ¸
ÒÓÂ‰Ë-
ÌÂÌËÈ
ÚÛ·

‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ
Rucker Atlas Bradford 3,875 98,43
DS-HT

3,500 Rucker Atlas Bradford 2,920 74,16 3,875 98,43
(88,9) DSS HT & IJ-3SS

Rucker Atlas Bradford 2,932 74,47 3,875 98,43
IJ-3S

(8,81) Rucker Atlas Bradford 2,932 74,47 3,950 100,33 TC-4S
IJ-4S

,254 2,992 Rucker Atlas Bradford 4,250 107,95 3,950 100,33 IJ-4S
(6,45) (76,00) TC-4S

Rucker Atlas Bradford 2,917 74,09 3,500 88,90
FL 3S & FL-4S
Armco Nu-Lock 2,947 74,85 4,250 107,95 3,865 98,17
Armco Seal Lock 2,927 74,35 4,250 107,95 3,865 98,17
Extreme Line 2,907 73,84 4,250 107,95
GST Streamline 3,865 98,17
Hydril A-95 & CS 2,920 74,17 3,905 99,19 3,805 96,65
Hydril CFJ-P 2,920 74,17 3,609 91,67

(8,81) ,254 2,992 Hydril Super FJ 2,930 74,42 3,594 91,29 9,2 lb FJ
3,500 (6,45) (76,00) Mannesmann Omega 2,992 76,00 4,250 107,95
(88,9) Mannesmann TDS 2,992 76,00

National Buttress 4,250 107,95 3,865 98,17
Pittsburgh 8 Acme 4,250 107,95 3,865 98,17
VAM 2,972 75,49 3,862 48,09 3,793 96,34
Rucker Atlas Bradford 2,847 72,31 3,947 100,25
DSS-HT&IJ-3SS
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(9,91) ,289 2,922 Rucker Atlas Bradford 2,862 72,69 3,950 100,33 TC-4S
(7,34) (74,22) IJ-4S

Rucker Atlas Bradford 4,250 107,95 3,950 100,33 IJ-4S
TC-4S
Rucker Atlas Bradford 2,847 72,31 3,500 88,90
FL 3S & FL-4S
Hydril CS 2,878 73,10 3,955 100,46 A-95
Hydril CFJ-P 2,878 73,10 3,609 91,67
Hydril Super FJ 2,860 74,10 3,594 91,29 10,2 lb

FJ
(9,91) Mannesmann Omega 2,921 72,64

Mannesmann TDS 2,921 74,19 4,250 107,95
VAM 2,925 74,30 3,917 99,49 3,852 97,84

(12,31) ,368
(9,35)

2,764
(70,21)

Rucker Atlas Bradford
FL 3S & FL-4S

2,689 68,30 3,500 88,90

3,500 Hydril Super FJ 2,700 68,58 3,594 91,29
(88,9) Hydril PH-6 2,700 68,58 4,312 109,52 15,5

FJ/SFJ
Rucker Atlas Bradford 2,675 67,95 4,260 108,20
DSS HT & IJ-3SS
Rucker Atlas Bradford 2,690 68,33 4,100 104,14 TC-4S
IJ-4S

,375 2,750 Rucker Atlas Bradford 4,250 107,95 4,100 104,14 IJ-4S
(12,52) (9,52) (69,86) TC-4S

Rucker Atlas Bradford 2,675 67,95 3,500 88,90
FL 3S & FL-4S
Armco Seal Lock 2,927 74,35 4,250 107,95
Extreme Line
Hydril PH-6 2,687 68,25 4,312 109,52

(12,52) ,375 2,750 Mannesmann Omega 2,752 69,90
(9,52) (69,86) Mannesmann TD 2,752 69,90 4,250 107,95

VAM 2,925 74,30 4,035 102,49 3,957 100,51
(13,6) ,413 2,673 VAM 2,835 72,01 4,138 105,11 4,026 100,26

(10,49) (67,89)
(14,62) Rucker Atlas Bradford 2,527 64,19 3,500 88,90

FL3S & FL-4S
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Ñ‡ÌÌ˚Â ÔÓ ÒÓÂ‰ËÌÂÌËflÏ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ì‰ÂÎ¸-
Ì˚È
‚ÂÒ,

ÙÛÌÚ/
ÙÛÚ

íÓÎ˘Ë-
Ì‡ ÒÚÂÌ-

ÍË,
‰˛ÈÏ
(ÏÏ)

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

íËÔ ÒÓÂ‰ËÌÂÌËfl ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ ÏÛÙÚ˚

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

Ó·˚˜ÌÓ„Ó
ËÒÔÓÎÌÂÌËfl

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

ÒÔÂˆË‡Î¸-
ÌÓ„Ó ËÒÔÓÎ-

ÌÂÌËfl

ÇÁ‡ËÏÓ-
Á‡ÏÂÌflÂ-

ÏÓÒÚ¸
ÒÓÂ‰Ë-
ÌÂÌËÈ
ÚÛ·

‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ
3,500
(88,9)

,449
(11,40)

2,602
(66,09)

Hydril Super FJ 2,540 64,52 3,594 91,29 12,8
FJ/SFJ

VAM 2,756 70,00 4,138 105,11 4,026 102,26
Rucker Atlas Bradford 2,470 62,74 4,385 111,38
DSS-HT

(15,37) ,476 2,548 Rucker Atlas Bradford 2,488 63,20 4,200 106,68 TC-4S
(12,09) (64,72) IJ-4S

Rucker Atlas Bradford 4,375 111,13 4,200 106,68 IJ-4S
TC-4S
Hydril PH-6 2,485 63,12 4,500 114,30

(15,68) ,488
(12,40)

2,524
(64,10)

VAM 2,756 70,00 4,252 108,00 4,128 104,85

,510 2,480 Rucker Atlas Bradford 2,391 60,73 4,525 114,94
(16,28) (12,95) (62,99) DSS-HT

Rucker Atlas Bradford 2,420 61,47 4,250 107,95 TC-4S
IJ-4S
Rucker Atlas Bradford 4,375 111,13 4,250 107,95 IJ-4S
TC-4S
Hydril PH-4 2,406 61,11 4,562 115,87

3,500 Hydril PH-6 2,406 61,11 4,562 115,87
(88,9) (16,81) ,530 2,440 Extreme Line 2,398 60,91 4,374 111,10

(13,46) (61,98) Hydril PH-4 2,375 60,33 4,562 115,87
4,000 (9,11) ,226 3,548 Rucker Atlas Bradford 3,448 87,58 4,000 101,60

(101,6) FL 3S & FL-4S

(5,74) (90,12) Mannesmann Omega 3,547 90,09 4,209 106,91
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VAM 3,480 88,39 4,325 109,86
Rucker Atlas Bradford 4,412 112,06
DS-HT
Rucker Atlas Bradford 3,401 86,39 4,385 111,38 TC-4S
DSS-HT & IJ-3SS

,262 3,476 Rucker Atlas Bradford 3,401 86,39 4,412 112,06 IJ-4S
IJ-3S
Rucker Atlas Bradford 3,416 86,77 4,450 113,03
IJ-4S

(10,46) (6,65) (88,29) Rucker Atlas Bradford 4,500 114,30 4,450 113,03
TC-4S
Rucker Atlas Bradford 3,401 86,39 4,000 101,60
FL 3S & FL-4S
Hydril A-95 & CS 3,395 86,23 4,405 111,89 4,315 109,60
Hydril CFJ-P 3,395 86,23 4,100 104,14
Hydril Super FJ 3,395 86,23 4,094 103,99 11,6

FJ/SFJ
(10,46) Mannesmann Omega 3,476 88,29 4,236 107,59

4,000 ,262 3,476 Mannesmann TDS 3,476 88,29 4,748 120,60
(6,65) (88,29)

(101,6) Pittsburgh 8 Acme 4,750 120,65 4,400 111,76
National Buttress 4,750 120,65 4,400 111,76
VAM 3,457 87,81 4,366 110,90 4,315 109,60

(11,34) ,286 3,438 Rucker Atlas Bradford
FL 3S & FL-4S

3,353 85,17 4,000 101,60 11
FJ/SFJ

(7,26) (87,08) Hydril Super FJ 3,350 85,09 4,094 103,99
Rucker Atlas Bradford 3,265 82,93 4,572 116,13
DSS-HT & IJ-3SS

(12,93) Rucker Atlas Bradford 3,280 83,31 4,525 114,94 TC-4S
IJ-4S
Rucker Atlas Bradford 4,625 117,48 4,525 114,94 IJ-4S
TC-4S

,330 3,340 Rucker Atlas Bradford 3,265 82,93 4,000 101,60
(8,38) (84,84) FL 3S & FL-4S

Hydril Super FJ 3,260 82,80 4,094 103,99 13,4 lb
FJ
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Ñ‡ÌÌ˚Â ÔÓ ÒÓÂ‰ËÌÂÌËflÏ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ì‰ÂÎ¸-
Ì˚È
‚ÂÒ,

ÙÛÌÚ/
ÙÛÚ

íÓÎ˘Ë-
Ì‡ ÒÚÂÌ-

ÍË,
‰˛ÈÏ
(ÏÏ)

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

íËÔ ÒÓÂ‰ËÌÂÌËfl ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ ÏÛÙÚ˚

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

Ó·˚˜ÌÓ„Ó
ËÒÔÓÎÌÂÌËfl

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

ÒÔÂˆË‡Î¸-
ÌÓ„Ó ËÒÔÓÎ-

ÌÂÌËfl

ÇÁ‡ËÏÓ-
Á‡ÏÂÌflÂ-

ÏÓÒÚ¸
ÒÓÂ‰Ë-
ÌÂÌËÈ
ÚÛ·

‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ
(12,93) ,330 3,340 Hydril PH-6 3,275 83,19 4,625 117,48
(8,38) (84,84) VAM 3,457 87,81 4,468 113,49 4,356 110,64
(14,66) ,380

(9,65)
3,240
(82,3)

VAM 3,346 84,99 4,614 117,20

4,000
(16,36) ,430

(10,92)
3,140

(79,76)
VAM 3,346 84,99 4,614 117,20

(101,6) (18,69) ,500
(12,70)

3,000
(76,20)

Hydril PH-4 2,920 74,17 5,000 127,00

(22,08) Hydril PH-4 2,700 68,58 5,187 131,75
(9,4) ,205 4,090 Rucker Atlas Bradford 3,990 101,35 4,500 114,30

(5,21) (103,89) FL-3S & FL-4S
4,500 (10,23) ,224 4,052 Rucker Atlas Bradford 3,952 100,38 4,500 114,30

(114,3) (5,69) (102,92) FL-3S & FL-4S
(11,35) ,250 4,000 Rucker Atlas Bradford 3,925 99,70 4,500 114,30

(6,35) (101,60) FL-3S & FL-4S
,271

(6,88)
3,958

(100,53)
Rucker Atlas Bradford
DS-HT
Rucker Atlas Bradford
DSS HT & IJ-3SS
Rucker Atlas Bradford
IJ-4S
Rucker Atlas Bradford
TC-4S

3,883

3,898

98,63

99,01

4,88

4,940

4,960

5,000

123,95

125,48

125,98

127,00 4,960 125,8
TC-4S
IJ-4S

(8,38) (84,84) VAM 3,457 87,81 4,468 113,49 4,356 110,64
Rucker Atlas Bradford 3,883 98,63 4,500 114,30
FL-3S & FL-4S
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4,500 Hydril A-95 & CS 3,865 98,17 4,910 124,71 4,825 122,56
(114,3) (12,24) Hydril CFJ-P 3,865 98,17 4,609 117,07

Rucker Atlas Bradford 3,845 97,66 4,940 125,48
DSS-HT

(13,04) 0,290 3,920 Rucker Atlas Bradford 3,860 98,04 4,960 125,98 TC-4S
IJ-4S

(7,37) (99,57) Rucker Atlas Bradford 5,000 127,00 4,960 125,98 IJ-4S
TC-4S
Rucker Atlas Bradford 3,845 97,66 4,500 114,30
FL-3S & FL-4S

(13,04) ,290 3,920 Hydril CS 3,840 97,54 4,935 125,35 A-95
(7,37) (99,57) Hydril Super FJ 3,840 97,54 4,594 116,69 12,6

FJ/SFJ
Mannesmann TDS 3,921 99,59 5,201 132,11
Rucker Atlas Bradford 3,751 95,28 5,060 128,52
DSS-HT & IJ-3SS
Rucker Atlas Bradford 3,766 95,66 5,200 132,08 TC-4S
IJ-4S

,337 3,826 Rucker Atlas Bradford 5,250 133,35 5,200 132,08 IJ-4S
TC-4S

(14,98) (8,56) (97,18) Rucker Atlas Bradford 3,751 95,28 4,500 114,30
FL 3S & FL-4S
Hydril PH-6 3,765 95,63 5,125 130,18
Mannesmann TDS 3,827 97,21 5,201 132,11
Rucker Atlas Bradford 3,679 93,45 5,150 130,81
DSS-HT

(16,44) 3,73 3,754 Rucker Atlas Bradford 3,680 93,47 5,200 132,08 TC-4S
IJ-4S

(9,47) (95,35) Rucker Atlas Bradford 5,250 133,35 5,200 132,08 IJ-4S
TC-4S

(16,44) 3,73 3,754 Rucker Atlas Bradford 3,679 93,45 4,500 114,3
(9,47) (95,35) FL-3S & FL-4S

(18,69) Rucker Atlas Bradford 3,565 90,55 5,260 133,6
DSS-HT & IJ-3SS
Rucker Atlas Bradford 3,580 90,93 5,200 132,08 TC-4S
IJ-4S
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è  Ó ‰ Ó Î Ê Â Ì Ë Â  Ú ‡ · Î. 5.13

Ñ‡ÌÌ˚Â ÔÓ ÒÓÂ‰ËÌÂÌËflÏ

ç‡ÛÊ-
Ì˚È ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

ì‰ÂÎ¸-
Ì˚È
‚ÂÒ,

ÙÛÌÚ/
ÙÛÚ

íÓÎ˘Ë-
Ì‡ ÒÚÂÌ-

ÍË,
‰˛ÈÏ
(ÏÏ)

ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ,
‰˛ÈÏ
(ÏÏ)

íËÔ ÒÓÂ‰ËÌÂÌËfl ÇÌÛÚÂÌ-
ÌËÈ ‰Ë‡-

ÏÂÚ ÏÛÙÚ˚

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

Ó·˚˜ÌÓ„Ó
ËÒÔÓÎÌÂÌËfl

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ
ÏÛÙÚ˚

ÒÔÂˆË‡Î¸-
ÌÓ„Ó ËÒÔÓÎ-

ÌÂÌËfl

ÇÁ‡ËÏÓ-
Á‡ÏÂÌflÂ-

ÏÓÒÚ¸
ÒÓÂ‰Ë-
ÌÂÌËÈ
ÚÛ·

‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ ‰˛ÈÏ ÏÏ
,430 3,640 Rucker Atlas Bradford 5,250 133,35 5,200 132,08 IJ-4S

(10,92) (92,46) TC-4S
Rucker Atlas Bradford 3,565 90,55 4,500 114,30
FL-3S & FL-4S

(4,500) Hydril PH-6 3,560 90,42 5,312 134,92
(114,3) (21,36) Rucker Atlas Bradford 3,425 86,99 5,375 136,53

DSS-HT
Rucker Atlas Bradford 3,425 86,99 5,375 136,53 TC-4S
IJ-4S

,500 3,500 Rucker Atlas Bradford 5,375 136,53 5,300 134,62 IJ-4S
TC-4S

(12,70) (88,90) Rucker Atlas Bradford 3,425 86,99 4,500 114,30
FL-3S & FL-4S
Hydril PH-4 3,420 86,87 5,500 139,70

(23,56) ,560 3,380 Hydril PH-4 3,300 83,82 5,562 141,27
(14,22) (85,85)

(26,04) ,630 3,240 Hydril PH-4 3,160 80,26 5,687 144,45
(16,00) (82,29)
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ÚÛÛ ÚÛ·, ÌÂ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Û˛ ÒÚ‡Ì‰‡ÚÛ Äçà, ÔË˜ÂÏ, Í‡Í
Ô‡‚ËÎÓ, Ëı ÚÂıÌË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË ÌÂ ÛÒÚÛÔ‡˛Ú ÒÚ‡Ì-
‰‡ÚÌ˚Ï ÔÓÍ‡Á‡ÚÂÎflÏ. Ç Ú‡·Î. 5.13 ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÚÂıÌË˜ÂÒÍËÂ
ı‡‡ÍÚÂËÒÚËÍË ÔÓ‰Ó·Ì˚ı ÚÛ· Ë Ëı ÒÓÂ‰ËÌÂÌËÈ.

Ç ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ÔÓËÁ‚Ó‰ËÚÂÎË Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı
ÚÛ· ‚ êÓÒÒËË ‡Ò¯ËËÎË ÌÓÏÂÌÍÎ‡ÚÛÛ ‚˚ÔÛÒÍ‡ÂÏ˚ı ÚÛ· Á‡
ÔÂ‰ÂÎ˚ Ééëí 633–80 Ë ÓÒ‚ÓËÎË ‚˚ÔÛÒÍ ÚÛ·-‡Ì‡ÎÓ„Ó‚, ‚˚ÔÛÒ-
Í‡ÂÏ˚ı ÔÓ ÒÚ‡Ì‰‡Ú‡Ï Äçà. ç‡ÔËÏÂ, ëËÌ‡ÒÍËÈ ÚÛ·Ì˚È
Á‡‚Ó‰, Ì‡fl‰Û Ò ÚÛ·‡ÏË çäí ÔÓ Ééëí 633–80, ÓÒ‚ÓËÎ ‚˚ÔÛÒÍ
ÚÛ· ÔÓ íì 14-3-1534–87 („Î‡‰ÍËÂ ÚÛ·˚ Ò ÛÁÎÓÏ ÛÔÎÓÚÌÂÌËfl
ËÁ ÔÓÎËÏÂ‡), íì 14-3-1588–88 Ë íì 14-3-1282–84 („Î‡‰ÍËÂ Ë
„Î‡‰ÍËÂ ‚˚ÒÓÍÓ„ÂÏÂÚË˜Ì˚Â Ò ÔÓ‚˚¯ÂÌÌÓÈ ÔÎ‡ÒÚË˜ÌÓÒÚ¸˛ Ë
ıÎ‡‰ÓÒÚÓÈÍÓÒÚ¸˛), íì 14-161-150–94 („Î‡‰ÍËÂ Ë „Î‡‰ÍËÂ ‚˚ÒÓ-
ÍÓ„ÂÏÂÚË˜Ì˚Â Ë Ò ‚˚Ò‡ÊÂÌÌ˚ÏË Ì‡ÛÊÛ ÍÓÌˆ‡ÏË, ÍÓÓÁËÓÌ-
ÌÓ-ÒÚÓÈÍËÂ ‚ ‡ÍÚË‚Ì˚ı ÒÂÓ‚Ó‰ÓÓ‰Ì˚ı ÒÂ‰‡ı, ËÏÂ˛˘ËÂ ÔÓ-
‚˚¯ÂÌÌÛ˛ ÍÓÓÁËÂÒÚÓÈÍÓÒÚ¸ Í ÒÓÎflÌ˚Ï ÍËÒÎÓÚ‡Ï Ë ıÎ‡‰Ó-
ÒÚÓÈÍËÂ ‰Ó ÚÂÏÔÂ‡ÚÛ˚ ÏËÌÛÒ 60 °ë).

5.3. òÚ‡Ì„Ó‚˚Â ÒÍ‚‡ÊËÌÌ˚Â Ì‡ÒÓÒ˚

Ç Ì‡¯ÂÈ ÒÚ‡ÌÂ ¯Ú‡Ì„Ó‚˚Â Ì‡ÒÓÒ˚ ‚˚ÔÛÒÍ‡˛ÚÒfl ÔÓ ‰‚ÛÏ
ÒÚ‡Ì‰‡Ú‡Ï: éëí 26-16-06–86 (Äé “ùÎÍ‡ÏÌÂÙÚÂÏ‡¯”, „. èÂÏ¸)
Ë ÒÚ‡Ì‰‡Ú Äçà11Äï (Äé “àÊÌÂÙÚÂÏ‡¯”, „. àÊÂ‚ÒÍ, ÔÓËÁ-
‚Ó‰ÒÚ‚Ó ÔÓ ÎËˆÂÌÁËË ‡‚ÒÚËÈÒÍÓÈ ÙËÏ˚ “òÂÎÎÂ ÅÎÂÍÏ‡Ì”
(SBS)). á‡ Û·ÂÊÓÏ ‰Îfl Ì‡ÒÓÒÓ‚ ÔËÏÂÌËÏ ÒÚ‡Ì‰‡Ú
Äçà11Äï.

5.3.1. òÚ‡Ì„Ó‚˚Â ÒÍ‚‡ÊËÌÌ˚Â Ì‡ÒÓÒ˚
ÔÓ ÒÚ‡Ì‰‡ÚÛ éëí 26-16-06–86

òÚ‡Ì„Ó‚˚Â ÒÍ‚‡ÊËÌÌ˚Â Ì‡ÒÓÒ˚ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ˚ ‰Îfl ÓÚÍ‡˜Ë-
‚‡ÌËfl ËÁ ÌÂÙÚflÌ˚ı ÒÍ‚‡ÊËÌ ÊË‰ÍÓÒÚÂÈ Ò ÚÂÏÔÂ‡ÚÛÓÈ ÌÂ
·ÓÎÂÂ 130 °ë, Ó·‚Ó‰ÌÂÌÌÓÒÚ¸˛ ÌÂ ·ÓÎÂÂ 99 % ÔÓ Ó·˙ÂÏÛ, ‚flÁÍÓÒ-
Ú¸˛ ‰Ó 0,3 è‡⋅Ò, ÏËÌÂ‡ÎËÁ‡ˆËÂÈ ‚Ó‰˚ ‰Ó 10 „/Î, ÒÓ‰ÂÊ‡ÌËÂÏ
ÏÂı‡ÌË˜ÂÒÍËı ÔËÏÂÒÂÈ ‰Ó 3,5 „/Î, Ò‚Ó·Ó‰ÌÓ„Ó „‡Á‡ Ì‡ ÔËÂÏÂ
ÌÂ ·ÓÎÂÂ 25 %, ÒÂÓ‚Ó‰ÓÓ‰‡ ÌÂ ·ÓÎÂÂ 50 Ï„/Î Ë ÍÓÌˆÂÌÚ‡ˆË-
ÂÈ ËÓÌÓ‚ ‚Ó‰ÓÓ‰‡ ç 4,2–8,0.

ëÚ‡Ì‰‡Ú ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ‰‚Ûı ÒıÂÏ ¯Ú‡Ì„Ó‚˚ı Ì‡-
ÒÓÒÓ‚: ‚ÒÚ‡‚Ì˚ı Ë ÌÂ‚ÒÚ‡‚Ì˚ı. éÒÌÓ‚ÌÓÂ ÔËÌˆËÔË‡Î¸ÌÓÂ Ëı
ÓÚÎË˜ËÂ ‚ ÚÓÏ, ˜ÚÓ ˆËÎËÌ‰ ÌÂ‚ÒÚ‡‚ÌÓ„Ó Ì‡ÒÓÒ‡ ‚ÒÚÓÂÌ ‚ ÍÓ-
ÎÓÌÌÛ çäí Ë ‰Îfl Á‡ÏÂÌ˚ Ì‡ÒÓÒ‡ ÌÂÓ·ıÓ‰ËÏ ÔÓ‰˙ÂÏ ÍÓÎÓÌÌ˚
çäí. ÇÒÚ‡‚ÌÓÈ Ì‡ÒÓÒ ÓÔÛÒÍ‡ÂÚÒfl ‚ ÚÛ·˚ çäí Ì‡ ¯Ú‡Ì„‡ı Ë
ÍÂÔËÚÒfl ‚ ÌÛÊÌÓÏ ÏÂÒÚÂ ÍÓÎÓÌÌ˚ Ò ÔÓÏÓ˘¸˛ ÒÔÂˆË‡Î¸ÌÓ„Ó
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ÙËÍÒËÛ˛˘Â„Ó ÛÒÚÓÈÒÚ‚‡, Ì‡Á˚‚‡ÂÏÓ„Ó Á‡ÏÍÓ‚ÓÈ ÓÔÓÓÈ.
èËÏÂÌÂÌËÂ ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÛÒÍÓflÂÚ ÂÏÓÌÚ
ÒÍ‚‡ÊËÌ˚, Ú‡Í Í‡Í ‰Îfl Â„Ó ÒÏÂÌ˚ ÚÂ·ÛÂÚÒfl ÔÓ‰˙ÂÏ ÎË¯¸
¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚. Ç ÚÓ ÊÂ ‚ÂÏfl ÌÂ‚ÒÚ‡‚ÌÓÈ Ì‡ÒÓÒ ÁÌ‡˜Ë-
ÚÂÎ¸ÌÓ ÔÓ˘Â ÔÓ ÍÓÌÒÚÛÍˆËË Ë ÌÂ ÚÂ·ÛÂÚ ÔËÏÂÌÂÌËfl Á‡ÏÍÓ-
‚ÓÈ ÓÔÓ˚. çÂ‚ÒÚ‡‚Ì˚Â Ì‡ÒÓÒ˚ ÔÓÎÛ˜ËÎË ¯ËÓÍÓÂ ‡ÒÔÓÒÚ‡-
ÌÂÌËÂ ‰Îfl ÔÓ‰˙ÂÏ‡ ·ÓÎ¸¯Ëı Ó·˙ÂÏÓ‚ ÊË‰ÍÓÒÚÂÈ ËÁ ÓÚÌÓÒË-
ÚÂÎ¸ÌÓ ÌÂ·ÓÎ¸¯Ëı „ÎÛ·ËÌ, ‚ÒÚ‡‚Ì˚Â ÊÂ Ì‡ÒÓÒ˚ ·ÓÎÂÂ Û‰Ó·Ì˚ ‚
„ÎÛ·ÓÍËı ÒÍ‚‡ÊËÌ‡ı.

ëÍ‚‡ÊËÌÌ˚Â Ì‡ÒÓÒ˚ ÔÓ éëí 26-16-06–86 ‚˚ÔÛÒÍ‡˛Ú ÒÎÂ‰Û-
˛˘Ëı ÚËÔÓ‚: çÇ1 ‚ÒÚ‡‚ÌÓÈ Ò Á‡ÏÍÓÏ Ì‡‚ÂıÛ, çÇ2 ‚ÒÚ‡‚ÌÓÈ Ò
Á‡ÏÍÓÏ ‚ÌËÁÛ, çç ÌÂ‚ÒÚ‡‚ÌÓÈ ·ÂÁ ÎÓ‚ËÚÂÎfl, çç1 ÌÂ‚ÒÚ‡‚ÌÓÈ Ò
Á‡ı‚‡ÚÌ˚Ï ¯ÚÓÍÓÏ, çç2 ÌÂ‚ÒÚ‡‚ÌÓÈ Ò ÎÓ‚ËÚÂÎÂÏ (ËÒ. 5.9).

èËÌˆËÔË‡Î¸ÌÓÂ ÓÚÎË˜ËÂ Ì‡ÒÓÒÓ‚ çÇ1 ÓÚ çÇ2 ‚ ÚÓÏ, ˜ÚÓ ‚
ÔÂ‚ÓÏ ÒÎÛ˜‡Â ÍÂÔÎÂÌËÂ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ‚ ‚ÂıÌÂÈ ˜‡ÒÚË Ì‡-
ÒÓÒ‡, ‡ ‚Ó ‚ÚÓÓÏ – ‚ ÌËÊÌÂÈ. çËÊÌÂÂ ÍÂÔÎÂÌËÂ Ì‡ÒÓÒ‡ ·ÓÎÂÂ
ÔÂ‰ÔÓ˜ÚËÚÂÎ¸ÌÓ ÔË ˝ÍÒÔÎÛ‡Ú‡ˆËË „ÎÛ·ÓÍËı ÒÍ‚‡ÊËÌ, Ó‰Ì‡ÍÓ
Ëı ÔËÏÂÌÂÌËÂ ÌÂÊÂÎ‡ÚÂÎ¸ÌÓ ÔË ÓÚÍ‡˜ÍÂ ÊË‰ÍÓÒÚÂÈ Ò ·ÓÎ¸-
¯ËÏ ÒÓ‰ÂÊ‡ÌËÂÏ ÏÂı‡ÌË˜ÂÒÍËı ÔËÏÂÒÂÈ. ÇÂıÌÂÂ ÍÂÔÎÂÌËÂ
·ÓÎÂÂ Ì‡‰ÂÊÌÓ ÔË ‰Ó·˚˜Â ÌÂÙÚÂÈ Ò ·ÓÎ¸¯ËÏ ÒÓ‰ÂÊ‡ÌËÂÏ
ÏÂı‡ÌË˜ÂÒÍËı ÔËÏÂÒÂÈ, Ó‰Ì‡ÍÓ ÛÒÎÓ‚ËÂ Ì‡„ÛÊÂÌËfl ˆËÎËÌ‰‡
Ì‡ÒÓÒ‡ ÌÂ ÔÓÁ‚ÓÎflÂÚ Ëı ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Ì‡ ·ÓÎ¸¯Ëı ÔÓ‰‚ÂÒÍ‡ı.

çÂ‚ÒÚ‡‚Ì˚Â Ì‡ÒÓÒ˚ çç1 ÓÚÎË˜‡˛ÚÒfl ÓÚ Ì‡ÒÓÒÓ‚ çç2 ÏÂı‡-
ÌËÁÏÓÏ ÓÔÓÓÊÌÂÌËfl ÍÓÎÓÌÌ˚ çäí ÔÂÂ‰ ÔÓ‰˙ÂÏÓÏ. ìÁÂÎ ‚Ò‡-
Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡ Û ÌÂ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚ ‚˚ÔÓÎÌflÂÚÒfl Ò˙ÂÏ-
Ì˚Ï ‰Îfl ÚÓ„Ó, ˜ÚÓ·˚ ÔË ÔÓ‰˙ÂÏÂ çäí Ò ˆËÎËÌ‰ÓÏ Ì‡ÒÓÒ‡
ËÁ·ÂÊ‡Ú¸ ËÁÎË‚‡ ÊË‰ÍÓÒÚË, Ì‡ıÓ‰fl˘ÂÈÒfl ‚ Ì‡ÒÓÒÌ˚ı ÚÛ·‡ı
Ì‡ ÛÒÚ¸Â ÒÍ‚‡ÊËÌ˚. ç‡Ë·ÓÎ¸¯ÂÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÔÓÎÛ˜ËÎË
Ì‡ÒÓÒ˚ çç2 ‚ÒÎÂ‰ÒÚ‚ËÂ ·ÓÎ¸¯ÂÈ Ì‡‰ÂÊÌÓÒÚË Ë ÔÓÒÚÓÚ˚ ÍÓÌ-
ÒÚÛÍˆËË ÏÂı‡ÌËÁÏ‡ ÓÔÓÓÊÌÂÌËfl. ìÁÂÎ ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡-
Ì‡ (ÍÓÌÛÒ) ÍÂÔËÚÒfl Í ˆËÎËÌ‰Û ÔÓÒÂ‰ÒÚ‚ÓÏ ÒÂ‰Î‡ ÍÓÌÛÒ‡ Á‡
Ò˜ÂÚ ÒËÎ˚ ÚÂÌËfl, ‚ ‚ÂıÌÂÈ ˜‡ÒÚË ÍÓÌÛÒ‡ ‚˚ÔÓÎÌÂÌ‡ ÍÂÒÚÓ-
‚ËÌ‡ (¯ÚÓÍ ÎÓ‚ËÚÂÎfl). Ç ÌËÊÌÂÈ ˜‡ÒÚË ÔÎÛÌÊÂ‡ ‚˚ÔÓÎÌflÂÚÒfl
Ò‡Ï ÎÓ‚ËÚÂÎ¸, Í‡Í Ô‡‚ËÎÓ ·‡ÈÓÌÂÚÌÓ„Ó ÚËÔ‡, ÔÓÁ‚ÓÎfl˛˘ËÈ
ÓÒÛ˘ÂÒÚ‚ÎflÚ¸ Á‡ı‚‡Ú Ë ÓÒ‚Ó·ÓÊ‰ÂÌËÂ ÛÁÎ‡ ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡-
Ô‡Ì‡. ÑÎfl ËÁ‚ÎÂ˜ÂÌËfl ÛÁÎ‡ ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡ Ë ÔÓÒÎÂ‰Û-
˛˘Â„Ó ÓÔÓÓÊÌÂÌËfl ÍÓÎÓÌÌ˚ ÔÎÛÌÊÂ ÓÔÛÒÍ‡ÂÚÒfl ‚ Í‡ÈÌÂÂ
ÌËÊÌÂÂ ÔÓÎÓÊÂÌËÂ Ë Á‡ÚÂÏ ÔÓ‚Ó‡˜Ë‚‡ÂÚÒfl ÔÓ ˜‡ÒÓ‚ÓÈ ÒÚÂÎÍÂ
Ò ÔÓÏÓ˘¸˛ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚. èË ˝ÚÓÏ ÔÓËÒıÓ‰ËÚ Á‡ı‚‡Ú
·‡ÈÓÌÂÚ‡ Ò ÍÂÒÚÓ‚ËÌÓÈ, Ë ÔË ÔÓÒÎÂ‰Û˛˘ÂÏ ÔÓ‰˙ÂÏÂ ÔÎÛÌÊÂ-
‡ ÛÁÂÎ ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡ Ò˚‚‡ÂÚÒfl Ò ÒÂ‰Î‡ Ë ËÁ‚ÎÂÍ‡ÂÚ-
Òfl Ì‡ ÔÓ‚ÂıÌÓÒÚ¸ (ËÒ. 5.10).

ì Ì‡ÒÓÒÓ‚ çç1 Ì‡„ÌÂÚ‡ÚÂÎ¸Ì˚È ÍÎ‡Ô‡Ì ‚˚ÔÓÎÌÂÌ ‚ ‚ÂıÌÂÈ
˜‡ÒÚË ÔÎÛÌÊÂ‡, ‚Ó ‚ÌÛÚÂÌÌÂÈ ÔÓÎÓÒÚË ÔÎÛÌÊÂ‡ Ò‚Ó·Ó‰ÌÓ
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‡ÁÏÂ˘ÂÌ Á‡ı‚‡ÚÌ˚È ¯ÚÓÍ, ÊÂÒÚÍÓ Á‡ÍÂÔÎÂÌÌ˚È Í ÛÁÎÛ ‚Ò‡-
Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡. èË ‰‚ËÊÂÌËË ÔÎÛÌÊÂ‡ ¯ÚÓÍ ÓÒÚ‡ÂÚÒfl
ÌÂÔÓ‰‚ËÊÌ˚Ï. ÇÓ ‚ÂÏfl ÔÓ‰ÁÂÏÌÓ„Ó ÂÏÓÌÚ‡ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌ-
Ì˚ Ò ÔÎÛÌÊÂÓÏ Ì‡ÒÓÒ‡ „ÓÎÓ‚Í‡ ¯ÚÓÍ‡ ÛÔË‡ÂÚÒfl ‚ ÛÔÓÌÛ˛
ÔÓ‚ÂıÌÓÒÚ¸ ÔÎÛÌÊÂ‡, Ë ÛÁÂÎ ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡ Ò˚‚‡-
ÂÚÒfl Ò ÒÂ‰Î‡ ÍÓÌÛÒ‡.

èÓ‰Ó·ÌÓÂ ‚˚ÔÓÎÌÂÌËÂ ÛÁÎ‡ ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡ ÔÓÁ‚ÓÎfl-
ÂÚ ÔÓËÁ‚Ó‰ËÚ¸ Â„Ó Á‡ÏÂÌÛ ·ÂÁ ÔÓ‰˙ÂÏ‡ ˆËÎËÌ‰‡ Ì‡ÒÓÒ‡ Ë
Ó·ÂÒÔÂ˜Ë‚‡Ú¸ ÒÎË‚ ÊË‰ÍÓÒÚË ‚ ÒÍ‚‡ÊËÌÛ ËÁ çäí.

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl Ì‡Ë·ÓÎ¸¯ÂÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÔÓÎÛ˜ËÎ‡

êËÒ. 5.9.  òÚ‡Ì„Ó‚˚Â  Ì‡ÒÓÒ˚ Ó·˚˜ÌÓ„Ó  (‡,  ·,  ‚,  „ ) Ë ÒÔÂˆË‡Î¸ÌÓ„Ó   (‰,  Â,
Ê)  ËÒÔÓÎÌÂÌËfl, ÔÓ éëí 26-16-06–86
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ÚÂıÌÓÎÓ„Ëfl Ò·ÓÍË Ì‡ÒÓÒÓ‚ çç1 Ë çç2, ÔË
ÍÓÚÓÓÈ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ‡Á‰ÂÎ¸Ì˚È ÒÔÛÒÍ
ˆËÎËÌ‰‡ Ë ÔÎÛÌÊÂ‡. èË ˝ÚÓÏ ˆËÎËÌ‰
ÓÔÛÒÍ‡˛Ú Ì‡ ÚÛ·‡ı çäí, ‡ ÔÎÛÌÊÂ – Ì‡
¯Ú‡Ì„‡ı. ùÚÓ Í‡ÈÌÂ ÓÚËˆ‡ÚÂÎ¸ÌÓ ÒÍ‡Á˚‚‡-
ÂÚÒfl Ì‡ Í‡˜ÂÒÚ‚Â Ò·ÓÍË Ì‡ÒÓÒ‡ Ë ÔÓÒÎÂ‰Û˛-
˘ÂÏ ÏÂÊÂÏÓÌÚÌÓÏ ÔÂËÓ‰Â Â„Ó ‡·ÓÚ˚, Ú‡Í
Í‡Í ÔÎÛÌÊÂ ÔË ÔÓıÓÊ‰ÂÌËË ‚ÌÛÚË ÍÓ-
ÎÓÌÌ˚ çäí ‰Ó ÏÂÒÚ‡ ÛÒÚ‡ÌÓ‚ÍË Ì‡ÒÓÒ‡ ÔÓÎÛ-
˜‡ÂÚ ÔÓ‚ÂÊ‰ÂÌËfl ‚ ‚Ë‰Â ˆ‡‡ÔËÌ Ë ËÒÓÍ
Ì‡ ÔÓÎËÓ‚‡ÌÌÓÈ ÔÓ‚ÂıÌÓÒÚË. äÓÏÂ ÚÓ„Ó,
ÏÂı‡ÌË˜ÂÒÍËÂ ˜‡ÒÚËˆ˚ ‚ ‚Ë‰Â ÔÂÒÍ‡, ÓÚÎÓ-
ÊÂÌËÈ, ÓÍ‡ÎËÌ˚ Ò˚‚‡˛ÚÒfl ÒÓ ÒÚÂÌÓÍ çäí,
ÔÓÔ‡‰‡˛Ú Ì‡ ‚ÌÛÚÂÌÌ˛˛ ÔÓ‚ÂıÌÓÒÚ¸ ÁÂ-
Í‡Î‡ ˆËÎËÌ‰‡ Ë Á‡·Ë‚‡˛Ú ÍÎ‡Ô‡ÌÌ˚Â ÛÁÎ˚,
ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÒÌËÊ‡fl ÂÒÛÒ ‡·ÓÚ˚ Ì‡ÒÓÒ‡.
èÓ˝ÚÓÏÛ éëí 26-16-06–86 ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ
‚˚ÔÛÒÍ Ì‡ÒÓÒÓ‚ ççÅÄ, ÍÓÚÓ˚Â ÒÓ·Ë‡˛Ú Ì‡
ÔÓ‚ÂıÌÓÒÚË Ë ÒÔÛÒÍ‡˛Ú ‚ ÒÍ‚‡ÊËÌÛ Ì‡ ÚÛ-
·‡ı çäí. çËÁ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ Ó·ÓÛ‰Û-
ÂÚÒfl ÒÔÂˆË‡Î¸Ì˚Ï ÒˆÂÔÎfl˛˘ËÏ ÛÒÚÓÈÒÚ‚ÓÏ,
Ë ÔÓÒÎÂ ÒÔÛÒÍ‡ ÍÓÎÓÌÌ˚ ¯Ú‡Ì„ ÔÓËÒıÓ‰ËÚ
ÒˆÂÔÎÂÌËÂ Â„Ó ÒÓ ¯ÚÓÍÓÏ ÔÎÛÌÊÂ‡. í‡ÍËÂ
Ì‡ÒÓÒ˚, Í‡Í Ô‡‚ËÎÓ, ËÏÂ˛Ú ÒÎË‚ÌÓÂ ÛÒÚÓÈ-
ÒÚ‚Ó, ÔÓÁ‚ÓÎfl˛˘ÂÂ ÓÔÓÓÊÌflÚ¸ ÍÓÎÓÌÌÛ
çäí ÔÂÂ‰ ÂÂ ÔÓ‰˙ÂÏÓÏ. ùÚÓ ÛÒÚÓÈÒÚ‚Ó
‡ÁÏÂ˘ÂÌÓ ‚˚¯Â ˆËÎËÌ‰‡. ìÁÂÎ ‚Ò‡Ò˚‚‡˛-
˘Â„Ó ÍÎ‡Ô‡Ì‡ ‚˚ÔÓÎÌfl˛Ú ÌÂÒ˙ÂÏÌ˚Ï.

ê‡ÒÒÏÓÚËÏ ÔËÏÂ Ó·ÓÁÌ‡˜ÂÌËfl Ì‡ÒÓÒÓ‚ ÔÓ éëí 26-16-06–86:
ïïï ï – ïï – ïï – ïï – ï
  1   2     3       4      5     6

1. íËÔ Ì‡ÒÓÒ‡: çÇ1, çÇ2, çç, çç1, çç2.
2. àÒÔÓÎÌÂÌËÂ Ì‡ÒÓÒ‡ ÔÓ ÍÓÌÒÚÛÍˆËË ˆËÎËÌ‰‡ Ë ÍÓÌÒÚ-

ÛÍÚË‚Ì˚Ï ÓÒÓ·ÂÌÌÓÒÚflÏ Ò‡ÏÓ„Ó Ì‡ÒÓÒ‡:
Å – ·ÂÁ‚ÚÛÎÓ˜Ì˚È, ÚÓÎÒÚÓÒÚÂÌÌ˚È ˆÂÎ¸Ì˚È ˆËÎËÌ‰;
ë – ‚ÚÛÎÓ˜Ì˚È, ÒÓÒÚ‡‚ÌÓÈ ˆËÎËÌ‰;
à – ËÁÌÓÒÓÒÚÓÈÍÓÂ ËÒÔÓÎÌÂÌËÂ. ÅÛÍ‚‡ à ÒÚ‡‚ËÚÒfl ‚ ÍÓÌˆÂ

Ó·ÓÁÌ‡˜ÂÌËfl Ì‡ÒÓÒ‡ Ë ÓÁÌ‡˜‡ÂÚ, ˜ÚÓ Ì‡ÒÓÒ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl
‡·ÓÚ˚ ‚ ÒÂ‰‡ı Ò ÒÓ‰ÂÊ‡ÌËÂÏ ÏÂı‡ÌË˜ÂÒÍËı ÔËÏÂÒÂÈ ÓÚ 1,3

êËÒ. 5.10. Å‡ÈÓÌÂÚÌ˚È Á‡ı‚‡Ú ÛÁÎ‡ ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡
ÌÂ‚ÒÚ‡‚ÌÓ„Ó Ì‡ÒÓÒ‡:

1 – ·‡ÈÓÌÂÚ; 2 – ¯ÚÓÍ
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‰Ó 3,5 „/Î; ÂÒÎË ˝ÚÓÈ ·ÛÍ‚˚ ÌÂÚ, ÚÓ Ì‡ÒÓÒ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl
‡·ÓÚ˚ ‚ ÒÂ‰‡ı Ò ÒÓ‰ÂÊ‡ÌËÂÏ ÏÂı‡ÌË˜ÂÒÍËı ÔËÏÂÒÂÈ ‰Ó   
1,3 „/Î;

í – Ì‡ÒÓÒ Ò ÔÓÎ˚Ï ¯ÚÓÍÓÏ. Ñ‡ÌÌ˚Â Ì‡ÒÓÒ˚ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ˚
‰Îfl ‡·ÓÚ˚ Ò ÔÓÎ˚ÏË ¯Ú‡Ì„‡ÏË, ÔË˜ÂÏ ÔÓ‰˙ÂÏ ÓÚÍ‡˜Ë‚‡ÂÏÓÈ
ÊË‰ÍÓÒÚË ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ÔÓ ‚ÌÛÚÂÌÌÂÏÛ Í‡Ì‡ÎÛ ÔÓÎ˚ı ¯Ú‡Ì„;
Ä – Ì‡ÒÓÒ Ò ‡‚ÚÓÒˆÂÔÓÏ ÍÓÎÓÌÌ˚ ¯Ú‡Ì„ Ò ÔÎÛÌÊÂÓÏ. èË-

ÏÂÌflÂÚÒfl ÚÓÎ¸ÍÓ ‰Îfl Ì‡ÒÓÒÓ‚ çç;
Ñ1, Ñ2 – ÒÔÂˆË‡Î¸Ì˚Â ‰‚ÛıÔÎÛÌÊÂÌ˚Â Ì‡ÒÓÒ˚ ‰Îfl ÓÚÍ‡˜ÍË

‚˚ÒÓÍÓ‚flÁÍËı, „‡ÁËÓ‚‡ÌÌ˚ı ÊË‰ÍÓÒÚÂÈ ËÎË ‰Îfl ÛÚflÊÂÎÂÌËfl
ÌËÁ‡ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÔË ıÓ‰Â ÔÎÛÌÊÂ‡ ‚ÌËÁ.

3. ìÒÎÓ‚Ì˚È ‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡ ‚ ÏËÎÎËÏÂÚ‡ı. ëÚ‡Ì‰‡Ú ÔÂ-
‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ Ì‡ÒÓÒÓ‚ ÛÒÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚÓÏ 29, 32, 38,
44, 57, 70, 95 Ë 102 ÏÏ. ìÒÎÓ‚Ì˚È ‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡ ÓÔÂ‰ÂÎflÂÚÒfl
‰Ë‡ÏÂÚÓÏ ÔÎÛÌÊÂ‡ Ë ÏÓÊÂÚ ÌÂ ÒÓ‚Ô‡‰‡Ú¸ Ò Ù‡ÍÚË˜ÂÒÍËÏ Â„Ó
ÁÌ‡˜ÂÌËÂÏ. ç‡ÔËÏÂ, Ì‡ÒÓÒ˚ ÛÒÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚÓÏ 32 ÏÏ ·Û‰ÛÚ
ËÏÂÚ¸ ‡Á·ÓÒ Ù‡ÍÚË˜ÂÒÍËı ‰Ë‡ÏÂÚÓ‚ ÔÎÛÌÊÂÓ‚ ÓÚ 31,9 ‰Ó
32,425 Ò ¯‡„ÓÏ 0,025 ÏÏ.

4. å‡ÍÒËÏ‡Î¸Ì˚È ıÓ‰ ÔÎÛÌÊÂ‡ ‚ ÏËÎÎËÏÂÚ‡ı, ÛÏÂÌ¸¯ÂÌ-
Ì˚È ‚ 100 ‡Á.

5. ç‡ÔÓ ‚ ÏÂÚ‡ı ‚Ó‰flÌÓ„Ó ÒÚÓÎ·‡, ÛÏÂÌ¸¯ÂÌÌ˚È ‚ 100 ‡Á.
6. ÉÛÔÔ‡ ÔÓÒ‡‰ÍË 0, 1, 2, 3 ÔÓ ÒÚÂÔÂÌË Û‚ÂÎË˜ÂÌËfl Á‡ÁÓ‡

ÏÂÊ‰Û ÔÎÛÌÊÂÓÏ Ë ˆËÎËÌ‰ÓÏ.
èËÏÂ. ç‡ÒÓÒ çç2Å-44-30-12-1 – Ì‡ÒÓÒ ÌÂ‚ÒÚ‡‚ÌÓÈ Ò ÎÓ‚ËÚÂÎÂÏ, ˆËÎËÌ‰

ˆÂÎ¸Ì˚È ·ÂÁ‚ÚÛÎÓ˜Ì˚È, ÛÒÎÓ‚Ì˚È ‰Ë‡ÏÂÚ 44 ÏÏ, Ï‡ÍÒËÏ‡Î¸Ì˚È ıÓ‰ ÔÎÛÌÊÂ-
‡ 3000 ÏÏ, Ì‡ÔÓ 1200 Ï, 1 „ÛÔÔ‡ ÔÓÒ‡‰ÍË, ÌÓÏ‡Î¸ÌÓÂ ËÒÔÓÎÌÂÌËÂ.

ç‡ÒÓÒ çÇ1Åí-32-30-15-0à – Ì‡ÒÓÒ ‚ÒÚ‡‚ÌÓÈ Ò Á‡ÏÍÓÏ Ì‡‚ÂıÛ, ˆËÎËÌ‰
ˆÂÎ¸Ì˚È ·ÂÁ‚ÚÛÎÓ˜Ì˚È, ÔÓÎ˚È ¯ÚÓÍ ‰Îfl ÔÓ‰˙ÂÏ‡ ÊË‰ÍÓÒÚË ÔÓ ÔÓÎ˚Ï ¯Ú‡Ì-
„‡Ï, ÛÒÎÓ‚Ì˚È ‰Ë‡ÏÂÚ 32 ÏÏ, Ï‡ÍÒËÏ‡Î¸Ì˚È ıÓ‰ ÔÎÛÌÊÂ‡ 3000 ÏÏ, Ì‡ÔÓ
1500 Ï, 0 „ÛÔÔ‡ ÔÓÒ‡‰ÍË, ËÁÌÓÒÓÒÚÓÈÍÓÂ ËÒÔÓÎÌÂÌËÂ.

ç‡ÒÓÒ çÇ1ÅÑ1-38/57-25-12-2 – Ì‡ÒÓÒ ‚ÒÚ‡‚ÌÓÈ Ò Á‡ÏÍÓÏ Ì‡‚ÂıÛ, ˆË-
ÎËÌ‰ ˆÂÎ¸Ì˚È ·ÂÁ‚ÚÛÎÓ˜Ì˚È, Ì‡ÒÓÒ ‰‚ÛıÔÎÛÌÊÂÌ˚È ÒÔÂˆË‡Î¸Ì˚È, Ó‰ËÌ
ÔÎÛÌÊÂ – ‚ÂıÌËÈ Ò ÛÒÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚÓÏ 57 ÏÏ, ‰Û„ÓÈ – ÌËÊÌËÈ 38 ÏÏ,
Ï‡ÍÒËÏ‡Î¸Ì˚È ıÓ‰ ÔÎÛÌÊÂ‡ 2500 ÏÏ, Ì‡ÔÓ 1200 Ï, 2 „ÛÔÔ‡ ÔÓÒ‡‰ÍË, ÌÓ-
Ï‡Î¸ÌÓÂ ËÒÔÓÎÌÂÌËÂ.

ç‡ÒÓÒ ççÅÄ-95-45-08-2 – Ì‡ÒÓÒ ÌÂ‚ÒÚ‡‚ÌÓÈ, ˆËÎËÌ‰ ˆÂÎ¸Ì˚È ·ÂÁ‚ÚÛÎÓ˜-
Ì˚È, Ò ‡‚ÚÓÒˆÂÔÓÏ Ë ÒÎË‚Ì˚Ï ÛÒÚÓÈÒÚ‚ÓÏ, ÛÒÎÓ‚Ì˚È ‰Ë‡ÏÂÚ 95 ÏÏ, Ï‡ÍÒË-
Ï‡Î¸Ì˚È ıÓ‰ ÔÎÛÌÊÂ‡ 4500 ÏÏ, Ì‡ÔÓ 800 Ï, 2 „ÛÔÔ‡ ÔÓÒ‡‰ÍË, ÌÓÏ‡Î¸ÌÓÂ
ËÒÔÓÎÌÂÌËÂ ÔÓ ÒÚÓÈÍÓÒÚË Í ÒÂ‰Â.

ê‡ÒÒÏÓÚËÏ ·ÓÎÂÂ ÔÓ‰Ó·ÌÓ ˝ÎÂÏÂÌÚ˚ ¯Ú‡Ì„Ó‚˚ı Ì‡ÒÓÒÓ‚.

ñËÎËÌ‰˚

ñËÎËÌ‰˚ ÏÓ„ÛÚ ·˚Ú¸ ˆÂÎ¸Ì˚ÏË Ë ÒÓÒÚ‡‚Ì˚ÏË. ñÂÎ¸Ì˚Â
ˆËÎËÌ‰˚ ËÁ„ÓÚÓ‚Îfl˛Ú ËÁ ‚˚ÒÓÍÓÚÓ˜Ì˚ı ÔÂˆËÁËÓÌÌ˚ı ÚÛ·
ÔÓ ËÏÔÓÚÌ˚Ï (Äé “àÊÌÂÙÚÂÏ‡¯”) ËÎË ÓÚÂ˜ÂÒÚ‚ÂÌÌ˚Ï ÚÂı-
ÌÓÎÓ„ËflÏ, Í‡Í Ô‡‚ËÎÓ Á‡ËÏÒÚ‚Ó‚‡ÌÌ˚Ï ËÁ ÚÂıÌÓÎÓ„ËÈ Çèä
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êÓÒÒËË (Äé “ùÎÍ‡ÏÌÂÙÚÂÏ‡¯”, „. èÂÏ¸). Ç Í‡˜ÂÒÚ‚Â Ï‡ÚÂË-
‡Î‡ ˆËÎËÌ‰‡ ÔËÏÂÌfl˛Ú ÒÚ‡Î¸ Ï‡ÍË 38ï2åûÄ. ÇÌÛÚÂÌÌflfl
ÔÓ‚ÂıÌÓÒÚ¸ ˆËÎËÌ‰‡ ÔÓ‰‚Â„‡ÂÚÒfl ‡ÁÓÚËÓ‚‡ÌË˛ Ì‡ „ÎÛ·ËÌÛ
ÓÚ 0,3 ‰Ó 0,5 ÏÏ ‰Îfl Û‚ÂÎË˜ÂÌËfl Ú‚Â‰ÓÒÚË Ë ËÁÌÓÒÓÒÚÓÈÍÓÒÚË.
í‚Â‰ÓÒÚ¸ ÛÔÓ˜ÌÂÌÌÓ„Ó ÒÎÓfl ÌÂ ÏÂÌÂÂ HRC 80 Ë çÇ 1000–
1200. ÑÓÔÛÒÍ Ì‡ ÌÂÔflÏÓÎËÌÂÈÌÓÒÚ¸ ÓÒË ˆËÎËÌ‰‡ ‰Ó 0,01 ÏÏ
Ì‡ 1 Ï ‰ÎËÌ˚. òÂÓıÓ‚‡ÚÓÒÚ¸ ‚ÌÛÚÂÌÌÂÈ ÔÓ‚ÂıÌÓÒÚË ˆËÎËÌ-
‰‡ RA = 0,32 ÏÍÏ. ç‡ ÍÓÌˆ‡ı ˆËÎËÌ‰Ó‚ ÏÓÊÂÚ ·˚Ú¸ ÔÂ‰ÛÒ-
ÏÓÚÂÌÓ ËÙÎÂÌËÂ ‰Îfl Á‡ı‚‡Ú‡ ÍÎ˛˜‡ÏË ÔË Ò·ÓÍÂ-‡Á·ÓÍÂ
Ì‡ÒÓÒ‡.

ñËÎËÌ‰˚ ·ÂÁ‚ÚÛÎÓ˜ÌÓ„Ó  ÚËÔ‡ (ËÒ. 5.11) ÔÓÎÛ˜ËÎË Ì‡Ë·ÓÎ¸-
¯ÂÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ‚Ó ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒ‡ı ÛÒÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚ-
ÓÏ 29, 32, 38, 44 Ë 57 ÏÏ, Ò ıÓ‰ÓÏ ÔÎÛÌÊÂ‡ 1200 Ë 3500 ÏÏ
(ÒÏ. ËÒ. 5.11, ‡), ‚ ÌÂ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒ‡ı ÛÒÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚÓÏ
ÓÚ 32 ‰Ó 95 ÏÏ (ÒÏ. ËÒ. 5.11, ·) Ë ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒ‡ı ÛÒÎÓ‚Ì˚Ï
‰Ë‡ÏÂÚÓÏ ÓÚ 38 ‰Ó 57 ÏÏ, Ò ıÓ‰ÓÏ ÔÎÛÌÊÂ‡ 4500 Ë 6000 ÏÏ
(ÒÏ. ËÒ. 5,11, ‚).

ÑÎËÌ‡ ˆËÎËÌ‰Ó‚ L (ÒÏ. ËÒ. 5.11, ‡, ·) ËÁÏÂÌflÂÚÒfl ÓÚ 3300

êËÒ. 5.11. ÅÂÁ‚ÚÛÎÓ˜Ì˚Â ˆËÎËÌ‰˚, ÔÓ éëí 26-16-06–86
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‰Ó 6600 ÏÏ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ıÓ‰‡ ÔÎÛÌÊÂ‡ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ
1200 Ë 3500 ÏÏ, ‡ ‰ÎËÌ‡ ˆËÎËÌ‰Ó‚ (ÒÏ. ËÒ. 5.11, ‚) – ÓÚ 6600
‰Ó 8700 ÏÏ. ëÚ‡Ì‰‡Ú ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ˆËÎËÌ‰Ó‚ ÛÒ-
ÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚÓÏ D 29, 32, 38, 44, 57, 70, 95 ÏÏ, ÔË ˝ÚÓÏ
Ù‡ÍÚË˜ÂÒÍËÂ ‚ÌÛÚÂÌÌËÂ ‰Ë‡ÏÂÚ˚ d ˆËÎËÌ‰Ó‚ ÏÓ„ÛÚ ÓÚ-    
ÎË˜‡Ú¸Òfl ÓÚ ˝ÚËı ÁÌ‡˜ÂÌËÈ, ÌÓ ÓÌË ‰ÓÎÊÌ˚ ·˚Ú¸ Í‡ÚÌ˚   
0,05: 28,6–29,0 ÏÏ; 32,0–32,4 ÏÏ; 38,0–38,4 ÏÏ; 43,6–44,0 ÏÏ;
56,6–57,0 ÏÏ; 69,6–70,0 ÏÏ; 94,6–95,0 ÏÏ. íÓÎ˘ËÌ‡ ÒÚÂÌÍË ˆË-
ÎËÌ‰‡ ÒÓÒÚ‡‚ÎflÂÚ 6,5 ÏÏ ‰Îfl ‚ÒÚ‡‚Ì˚ı Ë 6,5–8,0 ÏÏ ‰Îfl ÌÂ‚-
ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚. èÂ‰ÂÎ¸ÌÓÂ ÓÚÍÎÓÌÂÌËÂ ‚ÌÛÚÂÌÌÂ„Ó ‰Ë‡ÏÂÚ-
‡ ˆËÎËÌ‰‡ – ‚ÂıÌÂÂ +0,03, ÌËÊÌÂÂ – 0,01 ÏÏ.

ñÂÎ¸Ì˚Â ˆËÎËÌ‰˚ ÔÓÒÚ˚ Ë Ì‡‰ÂÊÌ˚, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ÔÓ-
ÎÛ˜ËÎË ¯ËÓÍÓÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ. é‰Ì‡ÍÓ ‰Îfl Ëı ËÁ„ÓÚÓ‚ÎÂ-
ÌËfl ÌÂÓ·ıÓ‰ËÏ˚ ıÓÓ¯‡fl ÒÚ‡ÌÓ˜Ì‡fl ·‡Á‡ Ë ‚˚ÒÓÍËÂ ÚÂıÌÓÎÓ-
„ËË, Ú‡Í Í‡Í Í ‚ÌÛÚÂÌÌÂÈ ÔÓ‚ÂıÌÓÒÚË ÔÂ‰˙fl‚Îfl˛ÚÒfl Ó˜ÂÌ¸
ÊÂÒÚÍËÂ ÚÂ·Ó‚‡ÌËfl Í‡Í Ò ÚÓ˜ÍË ÁÂÌËfl ÂÂ „ÂÓÏÂÚËË, Ú‡Í Ë
ËÁÌÓÒÓÒÚÓÈÍÓÒÚË.

ëÚ‡Ì‰‡ÚÓÏ ÔÂ‰ÛÒÏÓÚÂÌ ‚˚ÔÛÒÍ ÒÓÒÚ‡‚Ì˚ı (‚ÚÛÎÓ˜Ì˚ı)
ˆËÎËÌ‰Ó‚ (ËÒ. 5.12), ÍÓÚÓ˚Â ÎÂ„˜Â ‚ ËÁ„ÓÚÓ‚ÎÂÌËË, ÌÓ
ÒÎÓÊÌÂÂ ÔÓ ÍÓÌÒÚÛÍˆËË. ÇÌÛÚÂÌÌ˛˛ ÔÓ‚ÂıÌÓÒÚ¸ ‚ÚÛÎÓÍ ËÁ
ÒÚ‡ÎË Ï‡ÍË 38ï2åûÄ, Í‡Í Ë ˆÂÎ¸Ì˚Â ˆËÎËÌ‰˚, ÔÓ‰‚Â„‡˛Ú
‡ÁÓÚËÓ‚‡ÌË˛, ‡ ‚ÚÛÎÍË ËÁ ÒÚ‡ÎË Ï‡ÓÍ 50í Ë 40ï Á‡Í‡ÎË‚‡˛Ú
ÚÓÍÓÏ ‚˚ÒÓÍÓÈ ˜‡ÒÚÓÚ˚ (íÇó) Ì‡ „ÎÛ·ËÌÛ 0,7–1,5 ÏÏ. ÑÎfl ÒÚ‡-
ÎË Ï‡ÍË 50í HRC 56–62, ‡ ‰Îfl ÒÚ‡ÎË Ï‡ÍË 40ï HRC 52–58.
èÂ‰ÂÎ¸ÌÓÂ ÓÚÍÎÓÌÂÌËÂ ‚ÌÛÚÂÌÌÂ„Ó ‰Ë‡ÏÂÚ‡ ‚ÚÛÎÍË – ‚Âı-
ÌÂÂ +0,03 ÏÏ, ÌËÊÌÂÂ –0,01 ÏÏ. ÑÓÔÛÒÍ Ì‡ ÌÂÔflÏÓÎËÌÂÈÌÓÒÚ¸
ÓÒË ˆËÎËÌ‰‡ ÌÂÒÍÓÎ¸ÍÓ ·ÓÎ¸¯Â, ˜ÂÏ ‰Îfl ˆÂÎ¸Ì˚ı ˆËÎËÌ‰Ó‚
(+0,03 ÏÏ Ì‡ 1 Ï ‰ÎËÌ˚). ÑÎËÌ‡ ‚ÚÛÎÍË 300 ÏÏ, ÚÓÎ˘ËÌ‡ ÒÚÂÌ-
ÍË ÓÚ 2,8 ‰Ó 5,75 ÏÏ. òÂÓıÓ‚‡ÚÓÒÚ¸ ‚ÌÛÚÂÌÌÂÈ ÔÓ‚ÂıÌÓÒÚË
‚ÚÛÎÍË RA = 0,32 ÏÍÏ.

ÇÚÛÎÓ˜Ì˚ı Ì‡ÒÓÒÓ‚ ‚˚ÔÛÒÍ‡ÂÚÒfl ‚ÒÂ ÏÂÌ¸¯Â, Ú‡Í Í‡Í     
ÓÌË  ËÏÂ˛Ú  ÒÛ˘ÂÒÚ‚ÂÌÌ˚Â  ÌÂ‰ÓÒÚ‡ÚÍË, Ú‡ÍËÂ Í‡Í ÌÂÓ·ıÓ‰Ë-
ÏÓÒÚ¸ ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÒÍ‡ÎÓÍ ‡ÁÎË˜Ì˚ı ‰Ë‡ÏÂÚÓ‚ ‰Îfl Ò·ÓÍË

êËÒ. 5.12. ëÓÒÚ‡‚ÌÓÈ (‚ÚÛÎÓ˜Ì˚È) ˆËÎËÌ‰:
1 – ÒÚflÊÌ‡fl ÏÛÙÚ‡; 2 – ‚ÚÛÎÍ‡; 3 – ÍÓÊÛı
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Ì‡ÒÓÒ‡, ÒÍÎÓÌÌÓÒÚ¸ Í Á‡ÍÎËÌË‚‡ÌË˛ ‚ÒÎÂ‰ÒÚ‚ËÂ ÒÏÂ˘ÂÌËfl ‚ÚÛ-
ÎÓÍ, ‚ÓÁÏÓÊÌÓÒÚ¸ ÛÚÂ˜ÂÍ ÔÓ ÚÓˆ‡Ï ‚ÚÛÎÓÍ, Ì‡ÎË˜ËÂ ·ÓÎ¸¯Ëı
Ì‡ÛÊÌ˚ı ‰Ë‡ÏÂÚÓ‚. é‰Ì‡ÍÓ ÓÌË Ó·Î‡‰‡˛Ú Ë ÓÔÂ‰ÂÎÂÌÌ˚ÏË,
ÎË¯¸ ËÏ ÔËÒÛ˘ËÏË ‰ÓÒÚÓËÌÒÚ‚‡ÏË: ÂÏÓÌÚ ˆËÎËÌ‰‡ ÔÛÚÂÏ
Á‡ÏÂÌ˚ ËÁÌÓ¯ÂÌÌ˚ı ‚ÚÛÎÓÍ, ÔËÏÂÌÂÌËÂ ÔË Ëı ËÁ„ÓÚÓ‚ÎÂÌËË
ÒÔÂˆË‡Î¸Ì˚ı Ï‡ÚÂË‡ÎÓ‚ Ò ÔÓÚË‚ÓÁ‡ÍÎËÌË‚‡˛˘ËÏË Ò‚ÓÈÒÚ-
‚‡ÏË, ÔÓÁ‚ÓÎfl˛˘ËÏË ÔÓÎÛ˜ËÚ¸ ·ÓÎÂÂ ÓÔÚËÏ‡Î¸ÌÛ˛ Ô‡Û ÔÎÛÌ-
ÊÂ – ˆËÎËÌ‰, ÓÒÓ·ÂÌÌÓ ÔË ÓÚÍ‡˜ÍÂ Ó·‚Ó‰ÌÂÌÌÓÈ ÌÂÙÚË.

èÎÛÌÊÂ˚

éëí 26-16-06–86 ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ÔÎÛÌÊÂ‡ Ó·˚˜ÌÓ-
„Ó ÚËÔ‡ (ËÒ. 5.13, ‡) Ë ÔÂÒÍÓ·ÂÈ (ËÒ. 5.13, ·). Ç ÔÓÒÎÂ‰ÌÂÈ
ÍÓÌÒÚÛÍˆËË ÓÚÒÛÚÒÚ‚ÛÂÚ ‡ÒÚÓ˜Í‡ Ì‡ ‚ÂıÌÂÏ ÍÓÌˆÂ ÔÎÛÌÊÂ-
‡, ÔÓ˝ÚÓÏÛ ÔË ‡·ÓÚÂ Ì‡ÒÓÒ‡ ‚ ÒÍ‚‡ÊËÌ‡ı Ò ·ÓÎ¸¯ËÏ ÒÓ‰Â-
Ê‡ÌËÂÏ ÔÂÒÍ‡ ÔÓ‰Ó·Ì˚È ÔÎÛÌÊÂ ÓÒÚÓÈ ‚ÂıÌÂÈ „‡Ì¸˛ ÒÌË-
Ï‡ÂÚ ÏÂı‡ÌË˜ÂÒÍËÂ ÔËÏÂÒË Ò ÁÂÍ‡Î‡ ˆËÎËÌ‰‡ Ë ÌÂ ‰ÓÔÛÒÍ‡-
ÂÚ Ëı ÔÓÔ‡‰‡ÌËfl ‚ Á‡ÁÓ ÏÂÊ‰Û ÔÎÛÌÊÂÓÏ Ë ˆËÎËÌ‰ÓÏ.
ÑÎËÌ‡ ÔÎÛÌÊÂ‡ ÒÓÒÚ‡‚ÎflÂÚ 1200, 1500, 1800 ÏÏ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌ-
ÌÓ ‰Îfl Ì‡ÔÓ‡ 1500, 2000 Ï Ë ·ÓÎÂÂ. óÂÏ ‰ÎËÌÌÂÂ ÔÎÛÌÊÂ, ÚÂÏ
·ÓÎ¸¯ËÈ Ì‡ÔÓ ‡Á‚Ë‚‡ÂÚ Ì‡ÒÓÒ. é‰Ì‡ÍÓ, Í‡Í ÔÓÍ‡Á‡Î ÓÔ˚Ú,
ÔÎÛÌÊÂ˚ ‰ÎËÌÓÈ ·ÓÎÂÂ 1800 ÏÏ ÌÂ ÔÓÎÛ˜ËÎË ‡ÒÔÓÒÚ‡ÌÂ-
ÌËfl. Ç „Ó‡Á‰Ó ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË ‡Á‚Ë‚‡ÂÏ˚È Ì‡ÒÓÒÓÏ Ì‡ÔÓ
ÓÔÂ‰ÂÎflÂÚÒfl ÁÌ‡˜ÂÌËÂÏ Á‡ÁÓ‡ ÏÂÊ‰Û ÔÎÛÌÊÂÓÏ Ë ˆËÎËÌ‰-
ÓÏ, Ó ˜ÂÏ ·ÓÎÂÂ ÔÓ‰Ó·ÌÓ ·Û‰ÂÚ ÒÍ‡Á‡ÌÓ ÌËÊÂ.

î‡ÍÚË˜ÂÒÍËÂ Ì‡ÛÊÌ˚Â ‰Ë‡ÏÂÚ˚ ÔÎÛÌÊÂ‡ ‰ÓÎÊÌ˚ ·˚Ú¸
Í‡ÚÌ˚ 0,025 Ë ËÁÏÂÌfl˛ÚÒfl ‚ ÔÂ‰ÂÎ‡ı 28,5–29,025; 31,9–32,425;
37,9–38,425; 43,5–44,025; 56,5–57,025; 69,5–70,025; 94,5–95,025.

ç‡ÛÊÌ‡fl ÔÓ‚ÂıÌÓÒÚ¸ ÔÎÛÌÊÂ‡ ËÏÂÂÚ Ú‚Â‰ÓÂ ËÁÌÓÒÓÒ-

êËÒ. 5.13. èÎÛÌÊÂ˚, ÔÓ éëí 26-16-06–86
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ÚÓÈ-ÍÓÂ ÔÓÍ˚ÚËÂ, Ó·˚˜ÌÓ ˝ÚÓ ËÎË ıÓÏËÓ‚‡ÌËÂ Ò ÚÓÎ˘ËÌÓÈ
ÒÎÓfl ÌÂ ÏÂÌÂÂ 0,07 ÏÏ Ë Ú‚Â‰ÓÒÚ¸˛ ÌÂ ÏÂÌÂÂ HRC 64–65 ËÎË
ÊÂ ÔÓÍ˚ÚËÂ ËÁ ËÁÌÓÒÓÒÚÓÈÍÓ„Ó ÔÓÓ¯Í‡ ÒÔÎ‡‚‡ èç 70ï17ë4ê4
ÏÂÚÓ‰ÓÏ „‡ÁÓÔÎ‡ÁÏÂÌÌÓ„Ó Ì‡Ô˚ÎÂÌËfl, Ò ÚÓÎ˘ËÌÓÈ Ì‡Ô˚ÎÂÌÌÓ„Ó
ÒÎÓfl ÌÂ ÏÂÌÂÂ 0,35 ÏÏ Ë Ú‚Â‰ÓÒÚ¸˛ ÌÂ ÏÂÌÂÂ HRC 79.

èÎÛÌÊÂ˚ ËÁ„ÓÚÓ‚Îfl˛Ú ËÁ ÒÚ‡ÎË 45. ç‡ Ì‡ÛÊÌÓÈ ÔÓ‚Âı-
ÌÓÒÚË ÔÎÛÌÊÂ‡ Ó·˚˜ÌÓ ‚˚ÔÓÎÌfl˛ÚÒfl Í‡Ì‡‚ÍË. èË ÓÔÂ‰Â-
ÎÂÌÌ˚ı ÛÒÎÓ‚Ëflı (·ÓÎ¸¯‡fl Ó·‚Ó‰ÌÂÌÌÓÒÚ¸, Ï‡Î˚Â Á‡ÁÓ˚,
·ÓÎ¸¯‡fl ÒÍÓÓÒÚ¸ ÓÚÍ‡˜ÍË) ÔÎÂÌÍ‡ ÓÚÍ‡˜Ë‚‡ÂÏÓÈ ÊË‰ÍÓÒÚË ‚
Á‡ÁÓÂ ÏÂÊ‰Û  ÔÎÛÌÊÂÓÏ Ë ˆËÎËÌ‰ÓÏ Ì‡˜ËÌ‡ÂÚ ‚‡Ú¸Òfl, ÔÓ˝ÚÓ-
ÏÛ Ó·‡ÁÛ˛ÚÒfl ÏÂÒÚÌ˚Â ÁÓÌ˚ ÒÛıÓ„Ó ÚÂÌËfl Ë, Í‡Í ÒÎÂ‰ÒÚ‚ËÂ,
Á‡‰Ë˚ ÔÎÛÌÊÂ‡. èË ˝ÚÓÏ ÓÚÍ‡˜Ë‚‡ÂÏ‡fl ÊË‰ÍÓÒÚ¸, Ì‡ıÓ‰fl-
˘‡flÒfl ‚ Í‡Ì‡‚Í‡ı ÔË ‰‚ËÊÂÌËË ÔÎÛÌÊÂ‡, ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÂÚ
ÔÎÂÌÍÛ Ì‡ ‚ÌÛÚÂÌÌÂÈ ÔÓ‚ÂıÌÓÒÚË ˆËÎËÌ‰‡ Ë ÛÎÛ˜¯‡ÂÚ ÛÒ-
ÎÓ‚Ëfl ÚÂÌËfl Ô‡˚ ÔÎÛÌÊÂ – ˆËÎËÌ‰. äÓÏÂ ÚÓ„Ó, ÔË ÓÚ-
Í‡˜ÍÂ ÊË‰ÍÓÒÚÂÈ Ò ÏÂı‡ÌË˜ÂÒÍËÏË ÔËÏÂÒflÏË ˜‡ÒÚËˆ˚, ÔÓÔ‡‰‡fl
‚ Á‡ÁÓ, Û‚ÂÎË˜Ë‚‡˛Ú ÚÂÌËÂ, ÌÓ, ÔÂÂÍ‡Ú˚‚‡flÒ¸ ‚ Á‡ÁÓÂ, ÔÓ-
Ô‡‰‡˛Ú ‚ Í‡Ì‡‚ÍË Ë ‚˚ıÓ‰flÚ ËÁ ÍÓÌÚ‡ÍÚ‡.

ç‡ ‡·ÓÚÓÒÔÓÒÓ·ÌÓÒÚ¸ Ì‡ÒÓÒ‡ ‚ ·ÓÎ¸¯ÓÈ ÒÚÂÔÂÌË ÓÍ‡Á˚‚‡ÂÚ
‚ÎËflÌËÂ ÁÌ‡˜ÂÌËÂ Á‡ÁÓ‡ ÏÂÊ‰Û ÔÎÛÌÊÂÓÏ Ë ˆËÎËÌ‰ÓÏ. í‡Í
Í‡Í Ì‡ÒÓÒ‡Ï ÔËıÓ‰ËÚÒfl ÔÓ‰ÌËÏ‡Ú¸ ÊË‰ÍÓÒÚ¸ Ò ·ÓÎ¸¯Ëı „ÎÛ-
·ËÌ, ÚÓ Á‡ÁÓ˚ ÏÂÊ‰Û ˆËÎËÌ‰ÓÏ Ë ÔÎÛÌÊÂÓÏ ËÁÏÂÌfl˛ÚÒfl ‚
ÔÂ‰ÂÎ‡ı 0,01–0,170 ÏÏ. Ç˚ÔÓÎÌÂÌËÂ ÔÓ‰Ó·Ì˚ı Á‡ÁÓÓ‚ ÔË
Ï‡ÒÒÓ‚ÓÏ ÔÓËÁ‚Ó‰ÒÚ‚Â Ì‡ÒÓÒÓ‚ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ÒÂÎÂÍÚË‚ÌÓÈ
Ò·ÓÍÓÈ ÔÎÛÌÊÂ‡ Ë ˆËÎËÌ‰‡.

èÓ éëí 26-16-06–86 ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ‡ÁÏÂÓ‚ Á‡ÁÓ‡ ÔÂ-
‰ÛÒÏÓÚÂÌ˚ ˜ÂÚ˚Â „ÛÔÔ˚ ÔÓÒ‡‰ÍË Ì‡ÒÓÒ‡: 0 – Ò Á‡ÁÓ‡ÏË ‰Ó
0,045 ÏÏ, 1 – Ò Á‡ÁÓ‡ÏË ÓÚ 0,01–0,07 ÏÏ, 2 – Ò Á‡ÁÓ‡ÏË ÓÚ
0,06–0,12 ÏÏ Ë 3 – ÓÚ 0,11–0,17 ÏÏ. í‡ÍËÏ Ó·‡ÁÓÏ, Ì‡ÒÓÒ˚ ÛÒ-
ÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚÓÏ 32 ÏÏ Ë 1 „ÛÔÔ˚ ÔÓÒ‡‰ÍË ÏÓ„ÛÚ ËÏÂÚ¸ Ù‡Í-
ÚË˜ÂÒÍËÂ ‰Ë‡ÏÂÚ˚ ÔÎÛÌÊÂ‡ ÓÚ 31,9 ‰Ó 32,425 Ï Ò ¯‡„ÓÏ   
0,025 ÏÏ, ÌÓ Á‡ÁÓ ÎÂÊËÚ ‚ ÔÂ‰ÂÎ‡ı ÓÚ 0,01 ‰Ó 0,07 ÏÏ.

äÎ‡Ô‡ÌÌ˚Â ÛÁÎ˚

ä ÍÎ‡Ô‡ÌÌ˚Ï ÛÁÎ‡Ï ¯Ú‡Ì„Ó‚˚ı Ì‡ÒÓÒÓ‚ ÔÂ‰˙fl‚Îfl˛ÚÒfl ‚˚-
ÒÓÍËÂ ÚÂ·Ó‚‡ÌËfl ÔÓ Ì‡‰ÂÊÌÓÒÚË, Ú‡Í Í‡Í ÓÚ ÌËı Á‡‚ËÒËÚ ‡·Ó-
ÚÓÒÔÓÒÓ·ÌÓÒÚ¸ Ì‡ÒÓÒ‡ ‚ ˆÂÎÓÏ. äÎ‡Ô‡Ì ‡·ÓÚ‡ÂÚ ‚ ÚflÊÂÎ˚ı
ÛÒÎÓ‚Ëflı, ËÒÔ˚Ú˚‚‡fl ‡ÁÎË˜Ì˚Â ÔÓ ı‡‡ÍÚÂÛ Ì‡„ÛÁÍË, ‚ÍÎ˛-
˜‡fl Û‰‡Ì˚Â, Ë, Í‡Í ÒÎÂ‰ÒÚ‚ËÂ, ÔÓ‰‚ÂÊÂÌ ·˚ÒÚÓÏÛ ËÁÌÓÒÛ.

éÒÌÓ‚Ì˚Ï ˝ÎÂÏÂÌÚÓÏ ÍÎ‡Ô‡ÌÌÓ„Ó ÛÁÎ‡ fl‚ÎflÂÚÒfl Â„Ó Á‡ÔÓ-
Ì˚È ˝ÎÂÏÂÌÚ. ç‡ Ô‡ÍÚËÍÂ Ì‡Ë·ÓÎ¸¯ÂÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÔÓÎÛ-
˜ËÎË ¯‡ËÍÓ‚˚Â ÍÎ‡Ô‡ÌÌ˚Â ÛÁÎ˚, Û ÍÓÚÓ˚ı ‚ Í‡˜ÂÒÚ‚Â Á‡ÔÓ-
Ì˚ı ˝ÎÂÏÂÌÚÓ‚ ÔËÏÂÌflÂÚÒfl Ô‡‡ ÒÂ‰ÎÓ – ¯‡ËÍ. ÑÎËÚÂÎ¸Ì˚È
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ÒÓÍ ÒÎÛÊ·˚ Ô‡˚ ÒÂ‰ÎÓ – ¯‡ËÍ Ó·˙flÒÌflÂÚÒfl ·ÓÎ¸¯ÓÈ ‡ÍÚË‚-
ÌÓÈ ÔÓ‚ÂıÌÓÒÚ¸˛ ¯‡ËÍ‡.

èÓ éëí 26-16-06–86 Ô‡Û ÒÂ‰ÎÓ – ¯‡ËÍ ËÁ„ÓÚÓ‚Îfl˛Ú ‚
ÚÂı ËÒÔÓÎÌÂÌËflı: ä, äÅ Ë äà (ËÒ. 5.14).

äÎ‡Ô‡Ì‡ÏË ä Ë äÅ (ÍÎ‡Ô‡Ì Ò ·ÛÚÓÏ) ÍÓÏÔÎÂÍÚÛ˛Ú Ì‡ÒÓÒ˚
Ó·˚˜ÌÓ„Ó ËÒÔÓÎÌÂÌËfl ÔÓ ÒÚÓÈÍÓÒÚË Í ÒÂ‰Â, ‡ ÍÎ‡Ô‡Ì‡ÏË äà –
‡·‡ÁË‚ÓÒÚÓÈÍËÂ Ì‡ÒÓÒ˚. ò‡ËÍË ‰Îfl ÍÎ‡Ô‡ÌÓ‚ ‚ÒÂı ËÒÔÓÎÌÂ-
ÌËÈ ËÁ„ÓÚÓ‚Îfl˛Ú ËÁ ÒÚ‡ÎË Ï‡ÍË 95ï18ò (ıÓÏÓÛ„ÎÂÓ‰ËÒÚ‡fl
ÌÂÊ‡‚Â˛˘‡fl) Ò ÚÂÏÓÓ·‡·ÓÚÍÓÈ HRC 58–62.  ëÂ‰ÎÓ ÍÎ‡Ô‡ÌÓ‚  
ä Ë äÅ ËÁ„ÓÚÓ‚Îfl˛Ú ËÁ ÒÚ‡ÎË Ï‡ÓÍ 30ï13, 95ï18 Ò ÚÂÏÓÓ·-
‡·ÓÚÍÓÈ HRC 40–45, ‡ ÒÂ‰ÎÓ ÍÎ‡Ô‡ÌÓ‚ äà – ËÁ ÒÔÎ‡‚Ó‚ Ì‡
ÓÒÌÓ‚Â Í‡·Ë‰Ó‚ ıÓÏ‡ ÚËÔ‡ Çä6-Ç ËÎË Çä-15 ËÎË ÊÂ ËÁ ÒÚ‡-
ÎË Ï‡ÓÍ 30ï13, 95ï18, ÌÓ Ò ‚ÒÚ‡‚ÍÓÈ ‚ ‚Ë‰Â ÍÓÎ¸ˆ‡ ËÁ Ú‚Â-
‰˚ı ÒÔÎ‡‚Ó‚ Ì‡ ÓÒÌÓ‚Â Í‡·Ë‰Ó‚ ıÓÏ‡. í‚Â‰ÓÒÚ¸ ¯‡ËÍ‡
‰ÓÎÊÌ‡ ·˚Ú¸ ‚˚¯Â Ú‚Â‰ÓÒÚË ÒÂ‰Î‡, Ú‡Í Í‡Í ‚ ÔÓˆÂÒÒÂ ‡·ÓÚ˚
¯‡ËÍ ‰ÓÎÊÂÌ ÒÓı‡ÌËÚ¸ Ò‚Ó˛ ÙÓÏÛ Ë ËÏÂÚ¸ ÒÔÓÒÓ·ÌÓÒÚ¸ Í
Ò‡ÏÓÔËÚËÍÂ.

ç‡ „ÂÏÂÚË˜ÌÓÒÚ¸ ÍÎ‡Ô‡ÌÌÓÈ Ô‡˚ ·ÓÎ¸¯ÓÂ ‚ÎËflÌËÂ ÓÍ‡Á˚-
‚‡ÂÚ ÙÓÏ‡ ÔÓÒ‡‰Ó˜ÌÓÈ ÍÓÏÍË ÒÂ‰Î‡, ÍÓÚÓ‡fl ‰ÓÎÊÌ‡ ÔÓ‚ÚÓ-
flÚ¸ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Û˛ ÙÓÏÛ ¯‡ËÍ‡. èÓ˝ÚÓÏÛ ‰Îfl ‰ÓÒÚËÊÂ-
ÌËfl ‚˚ÒÓÍÓÈ „ÂÏÂÚË˜ÌÓÒÚË Ô‡˚ ÒÂ‰ÎÓ – ¯‡ËÍ Ëı ÔËÚË‡˛Ú
‰Û„ Í ‰Û„Û. ÉÂÏÂÚË˜ÌÓÒÚ¸ Ô‡˚ ÓÔÂ‰ÂÎfl˛Ú Ì‡ ‚‡ÍÛÛÏ-
ÔË·ÓÂ.

ê‡·ÓÚ‡ ÍÎ‡Ô‡ÌÌÓ„Ó ÛÁÎ‡ Á‡‚ËÒËÚ ÓÚ ÒÓÓÚÌÓ¯ÂÌËfl ‰Ë‡ÏÂÚÓ‚
¯‡ËÍ‡ Ë ÒÂ‰Î‡. óÂÏ ·ÓÎ¸¯Â ‰Ë‡ÏÂÚ ÔÓıÓ‰ÌÓ„Ó ÓÚ‚ÂÒÚËfl
ÒÂ‰Î‡ ÍÎ‡Ô‡Ì‡, ÚÂÏ ÏÂÌ¸¯Â „Ë‰‡‚ÎË˜ÂÒÍËÂ ÔÓÚÂË Ì‡ ÍÎ‡Ô‡Ì-
ÌÓÏ ÛÁÎÂ, ˜ÚÓ ÓÒÓ·ÂÌÌÓ ‚‡ÊÌÓ ÔË ÓÚÍ‡˜ÍÂ ‚flÁÍËı ÊË‰ÍÓÒÚÂÈ.
é‰Ì‡ÍÓ ‚ ˝ÚÓÏ ÒÎÛ˜‡Â ‚ÓÁÏÓÊÌÓ Á‡ÎËÔ‡ÌËÂ ¯‡ËÍ‡ ‚ ÒÂ‰ÎÂ Á‡
Ò˜ÂÚ ÛÔÛ„ÓÈ ‰ÂÙÓÏ‡ˆËË ÔÓÒÎÂ‰ÌÂ„Ó, ÔÓ˝ÚÓÏÛ ÒÓÓÚÌÓ¯ÂÌËÂ ‰Ë-

êËÒ. 5.14. è‡‡ ÒÂ‰ÎÓ – ¯‡ËÍ, ÔÓ éëí 26-16-06–86:
‡ – ÚËÔ ä;  · – ÚËÔ äÅ;  ‚ – ÚËÔ äà;   1 – ¯‡ËÍ;   2 – ÒÂ‰ÎÓ;  3 – ÍÓÎ¸ˆÓ ËÁ

Ú‚Â‰Ó„Ó ÒÔÎ‡‚‡
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‡ÏÂÚ‡ ÓÚ‚ÂÒÚËfl ÒÂ‰Î‡ dÓÚ‚ Í ‰Ë‡ÏÂÚÛ ¯‡ËÍ‡ d¯ ÒÚÓ„Ó Á‡‰‡-
ÌÓ ÒÚ‡Ì‰‡ÚÓÏ Ë ÛÒÚ‡ÌÓ‚ÎÂÌÓ ‡‚Ì˚Ï 0,865. èÂ‰ÛÒÏ‡ÚË‚‡˛Ú-
Òfl ÒÎÂ‰Û˛˘ËÂ ‰Ë‡ÏÂÚ˚ ¯‡ËÍÓ‚: 14,288; 15,875; 17,462; 19,05;
22,225; 23,813; 25,4; 26,988; 28,575; 31,75; 34,925; 38,1; 42,862;
50,8; 53,975; 60,0; 69,85; 73,025 ÏÏ.

á‡ÏÍÓ‚˚Â ÓÔÓ˚

á‡ÏÍÓ‚˚Â ÓÔÓ˚ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ˚ ‰Îfl Á‡ÍÂÔÎÂÌËfl Ì‡ÒÓÒ‡
‚ÒÚ‡‚ÌÓ„Ó ÚËÔ‡ ‚ ÚÛ·Í‡ı çäí Ò „ÂÏÂÚËÁ‡ˆËÂÈ ÔÓÎÓÒÚË ‚Ò‡-
Ò˚‚‡ÌËfl ÓÚ ÔÓÎÓÒÚË Ì‡„ÌÂÚ‡ÌËfl. á‡ÏÍÓ‚˚Â ÓÔÓ˚ ‚ÒÚ‡Ë‚‡˛ÚÒfl
‚ ÍÓÎÓÌÌÛ çäí Ì‡ „ÎÛ·ËÌÂ ÔÓ‰‚ÂÒÍË Ë ‚Á‡ËÏÓ‰ÂÈÒÚ‚Û˛Ú Ò Á‡Ï-
ÍÓÏ Ì‡ÒÓÒ‡, ÓÔÛÒÍ‡ÂÏÓ„Ó Ì‡ ¯Ú‡Ì„‡ı, Ó·ÂÒÔÂ˜Ë‚‡fl Â„Ó ÙËÍÒ‡-
ˆË˛ (ËÒ. 5.15).

èÓ éëí 26-16-06–86 ÔÂ‰ÛÒÏÓÚÂÌ ‚˚ÔÛÒÍ Á‡ÏÍÓ‚ÓÈ ÓÔÓ˚
ÔÛÊËÌÌÓ„Ó ÚËÔ‡ Í‡Í ‰Îfl ‚ÂıÌÂ„Ó, Ú‡Í Ë ‰Îfl ÌËÊÌÂ„Ó ÍÂÔÎÂ-
ÌËfl Ì‡ÒÓÒ‡. éÒÌÓ‚Ì˚ÏË ˝ÎÂÏÂÌÚ‡ÏË Á‡ÏÍÓ‚ÓÈ ÓÔÓ˚ (ËÒ.
5.16) fl‚Îfl˛ÚÒfl ÔÛÊËÌÌ˚È flÍÓ¸ 3 Ë ÓÔÓÌÓÂ ÍÓÎ¸ˆÓ 2. èÛ-
ÊËÌÌ˚È flÍÓ¸ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl Û‰ÂÊ‡ÌËfl Ì‡ÒÓÒ‡ ‚ Á‡ÏÍÓ‚ÓÈ
ÓÔÓÂ ‚ Ì‡˜‡Î¸Ì˚È ÏÓÏÂÌÚ, ÍÓ„‰‡ ÛÓ‚ÌË ÊË‰ÍÓÒÚË ‚ Á‡ÚÛ·ÌÓÏ
ÔÓÒÚ‡ÌÒÚ‚Â Ë ÚÛ·‡ı çäí ‡‚Ì˚. èÓ ÏÂÂ ‡·ÓÚ˚ Ì‡ÒÓÒ‡
ÛÓ‚ÂÌ¸ ÊË‰ÍÓÒÚË ‚ ÚÛ·‡ı Ì‡˜ËÌ‡ÂÚ ‡ÒÚË, Ë Ì‡ÒÓÒ ÒËÎ¸ÌÂÂ
ÔËÊËÏ‡ÂÚÒfl Í ÓÔÓÌÓÏÛ ÍÓÎ¸ˆÛ ‚ÂÒÓÏ ÒÚÓÎ·‡ ÊË‰ÍÓÒÚË ‚ ÚÛ-
·‡ı. îÛÌÍˆËfl ÓÔÓÌÓ„Ó ÍÓÎ¸ˆ‡ – ˝ÚÓ ‚ÓÒÔËflÚËÂ ÓÒÂ‚ÓÈ Ì‡-
„ÛÁÍË, ‰ÂÈÒÚ‚Û˛˘ÂÈ Ì‡ Ì‡ÒÓÒ, Ë ‡ÁÓ·˘ÂÌËÂ Ó·Î‡ÒÚË ‚Ò‡Ò˚‚‡-
ÌËfl ÓÚ Ó·Î‡ÒÚË Ì‡„ÌÂÚ‡ÌËfl. éÔÓÌÓÂ ÍÓÎ¸ˆÓ ‚˚ÔÓÎÌfl˛Ú ËÁ
ÍÓÓÁËÓÌÌÓ-ÒÚÓÈÍÓÈ ÒÚ‡ÎË Ë Ò ÍÓÌË˜ÂÒÍÓÈ Ù‡ÒÍÓÈ ÔÓ‰ Û„ÎÓÏ
15°, ÍÓÚÓ‡fl ‚Á‡ËÏÓ‰ÂÈÒÚ‚ÛÂÚ Ò ÓÚ‚ÂÚÌÓÈ ÍÓÌË˜ÂÒÍÓÈ ÔÓ‚ÂıÌÓÒ-
Ú¸˛ Á‡ÏÍ‡ Ì‡ÒÓÒ‡ (ËÒ. 5.17). á‡ÏÍÓ‚˚Â ÓÔÓ˚ ‚˚ÔÛÒÍ‡˛Ú ‰Îfl
çäí ‰Ë‡ÏÂÚÓÏ 60, 73, 89 ÏÏ. åËÌËÏ‡Î¸ÌÓ ÌÂÓ·ıÓ‰ËÏÓÂ ÛÒË-
ÎËÂ Ò˚‚‡ Á‡ÏÍ‡ Ì‡ÒÓÒ‡ Ò Á‡ÏÍÓ‚ÓÈ ÓÔÓ˚ 3–3,5 Íç.

á‡ÏÓÍ (ÒÏ. ËÒ. 5.17) fl‚ÎflÂÚÒfl ˝ÎÂÏÂÌÚÓÏ ¯Ú‡Ì„Ó‚Ó„Ó Ì‡ÒÓÒ‡
‚ÒÚ‡‚ÌÓ„Ó ÚËÔ‡. á‡ÏÓÍ ‚ÍÎ˛˜‡ÂÚ ÍÓÌÛÒ 4, Ó·ÂÒÔÂ˜Ë‚‡˛˘ËÈ Ò
ÍÓÌË˜ÂÒÍÓÈ Ù‡ÒÍÓÈ ÓÔÓ˚ „ÂÏÂÚË˜ÌÓÂ ÒÓÂ‰ËÌÂÌËÂ, Ë ÛÔÓÌÛ˛
ÔÓ‚ÂıÌÓÒÚ¸, ‚ ÍÓÚÓÛ˛ ÛÔË‡ÂÚÒfl ÔÛÊËÌÌ˚È flÍÓ¸ Á‡ÏÍÓ‚ÓÈ
ÓÔÓ˚ Ò ˆÂÎ¸˛ Û‰ÂÊ‡ÌËfl Ì‡ÒÓÒ‡ ‚ Ì‡˜‡Î¸Ì˚È ÏÓÏÂÌÚ. ÇÓ
‚ÌÛÚÂÌÌÂÈ ÔÓÎÓÒÚË Ì‡Ô‡‚Îfl˛˘ÂÈ ÍÎÂÚÍË 1 ÛÒÚ‡ÌÓ‚ÎÂÌ‡ Á‡-
˘ËÚÌ‡fl ‚ÚÛÎÍ‡ 2, ÍÓÚÓ‡fl ÔÂÔflÚÒÚ‚ÛÂÚ ÓÒ‡Ê‰ÂÌË˛ ÔÂÒÍ‡ Ì‡
Ô‡Û ÔÎÛÌÊÂ – ˆËÎËÌ‰ ÔË ‰ÎËÚÂÎ¸Ì˚ı ÓÒÚ‡ÌÓ‚Í‡ı. Ç ‚Âı-
ÌÂÈ ˜‡ÒÚË Ì‡Ô‡‚Îfl˛˘ÂÈ ÍÎÂÚÍË ‚˚ÔÓÎÌÂÌ Ô‡Á, ÍÓÚÓ˚È ‚Á‡Ë-
ÏÓ‰ÂÈÒÚ‚ÛÂÚ ÒÓ ÒÔÂˆË‡Î¸ÌÓÈ ‚ÚÛÎÍÓÈ Ò ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ‚˚-
ÒÚÛÔÓÏ. ÇÚÛÎÍ‡ ÊÂÒÚÍÓ Ò‚flÁ‡Ì‡ ÒÓ ¯ÚÓÍÓÏ ÔÎÛÌÊÂ‡. Ç ‚Âı-
ÌÂÏ ÔÓÎÓÊÂÌËË ÔÎÛÌÊÂ‡ ‚ÚÛÎÍ‡ ‚˚ıÓ‰ËÚ ËÁ Á‡ˆÂÔÎÂÌËfl Ò
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Ô‡ÁÓÏ Ì‡Ô‡‚Îfl˛˘ÂÈ ÍÎÂÚÍË,  Ë  ÔË ‚‡˘ÂÌËË ¯Ú‡Ì„Ë ÒÓ ¯ÚÓ-
ÍÓÏ ‚‡˘‡ÂÚÒfl ÔÎÛÌÊÂ. Ç Í‡ÈÌÂÏ ÌËÊÌÂÏ ÔÓÎÓÊÂÌËË ÔÓ-
ËÒıÓ‰ËÚ ÙËÍÒ‡ˆËfl ¯ÚÓÍ‡ ‚ Ô‡ÁÂ Ì‡Ô‡‚Îfl˛˘ÂÈ ÍÎÂÚÍË, Ë ÔË
‚‡˘ÂÌËË ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÍÛÚfl˘ËÈ ÏÓÏÂÌÚ ÔÂÂ‰‡ÂÚÒfl Ì‡

êËÒ. 5.15. ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ  Á‡ÏÍ‡ Ì‡-
ÒÓÒ‡ 1 Ò Á‡ÏÍÓ‚ÓÈ ÓÔÓÓÈ 2

êËÒ. 5.16. á‡ÏÍÓ‚‡fl ÓÔÓ‡:
1, 6 – ÔÂÂ‚Ó‰ÌËÍË; 2 – ÓÔÓÌÓÂ
ÍÓÎ¸ˆÓ;  3 – ÔÛÊËÌÌ˚È flÍÓ¸;  4 –

ÓÔÓÌ‡fl ÏÛÙÚ‡; 5 – Û·‡¯Í‡
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ÌÂÂ, ˜ÚÓ ÔÓÁ‚ÓÎflÂÚ ‡Á‚ËÌÚËÚ¸ ÍÓÎÓÌÌÛ ÔË
ÌÂÓ·ıÓ‰ËÏÓÒÚË. ç‡ ‚ÂıÌÂÏ ÍÓÌˆÂ Ì‡Ô‡‚-
Îfl˛˘ÂÈ ÍÎÂÚÍË ‚˚ÔÓÎÌÂÌ‡ ÂÁ¸·‡ ‰Îfl Á‡-
ı‚‡Ú‡ Ì‡ÒÓÒ‡ ÔË ÎÓ‚ËÎ¸Ì˚ı ÓÔÂ‡ˆËflı ‚
ÒÎÛ˜‡Â ‡‚‡ËË. äÓÌÛÒ Á‡ÏÍ‡ Ó·˚˜ÌÓ ËÁ„Ó-
ÚÓ‚Îfl˛Ú ËÁ ÍÓÓÁËÓÌÌÓ-ÒÚÓÈÍÓÈ ÒÚ‡ÎË
Ï‡ÍË 30ï13 Ë ÔÓ‰‚Â„‡˛Ú ÚÂÏË˜ÂÒÍÓÈ
Ó·‡·ÓÚÍÂ ‰Ó HRC 40–45.

5.3.2. òÚ‡Ì„Ó‚˚Â ÒÍ‚‡ÊËÌÌ˚Â Ì‡ÒÓ-
Ò˚ Á‡Û·ÂÊÌÓ„Ó
 ÔÓËÁ‚Ó‰ÒÚ‚‡

Ç ÓÚÎË˜ËÂ ÓÚ éëí 26-16-06–86 ÒÚ‡Ì‰‡Ú
Äçà11Äï “ëÔÂˆËÙËÍ‡ˆËfl Ì‡ „ÎÛ·ËÌÌ˚Â
¯Ú‡Ì„Ó‚˚Â Ì‡ÒÓÒ˚ Ë ÒÓÂ‰ËÌËÚÂÎ¸Ì˚Â ‰ÂÚ‡-
ÎË” (ËÁ‰‡ÌËÂ 1983 „.) ÌÂ ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ
‚˚ÔÛÒÍ ‚ÚÛÎÓ˜Ì˚ı Ì‡ÒÓÒÓ‚. ÇÚÛÎÓ˜Ì˚Â Ì‡-
ÒÓÒ˚ ÌÂ ÔË‚Ó‰flÚÒfl ‚ ÒÚ‡Ì‰‡Ú‡ı Äçà, Ì‡-
˜ËÌ‡fl Ò 7-„Ó ËÁ‰‡ÌËfl 1978 „. é‰Ì‡ÍÓ ÏÌÓ„ËÂ
ÙËÏ˚ ‚ÒÎÂ‰ÒÚ‚ËÂ ÔÓÔÛÎflÌÓÒÚË ‚ÚÛÎÓ˜-
Ì˚ı Ì‡ÒÓÒÓ‚ ÓÒÚ‡‚ËÎË Ëı ‚ Ò‚ÓËı ÔÓËÁ-
‚Ó‰ÒÚ‚ÂÌÌ˚ı ÔÓ„‡ÏÏ‡ı. ëÚ‡Ì‰‡Ú ÔÂÂ-
ÒÏ‡ÚË‚‡ÂÚÒfl Í‡Ê‰˚Â 5 ÎÂÚ ËÎË ÔÓ‰ÎflÂÚ-
Òfl, ÌÓ ÌÂ ·ÓÎÂÂ ˜ÂÏ Ì‡ 2 „Ó‰‡.

ëÚ‡Ì‰‡Ú ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ¯Ú‡Ì-
„Ó‚˚ı Ì‡ÒÓÒÓ‚ ÍÎ‡ÒÒË˜ÂÒÍÓ„Ó ÚËÔ‡ Ë ÚËÔÓ‚
“ÌÂÔÓ‰‚ËÊÌ˚È ˆËÎËÌ‰ – ÔÓ‰‚ËÊÌ˚È
ÔÎÛÌ-ÊÂ” Ë “ÌÂÔÓ‰‚ËÊÌ˚È ÔÎÛÌÊÂ – ÔÓ-
‰‚ËÊÌ˚È ˆËÎËÌ‰”, Û ÍÓÚÓ˚ı ÔÎÛÌÊÂ ÍÂÔËÚÒfl ‚ ÚÛ·‡ı
çäí, ‡ ˆËÎËÌ‰, ÊÂÒÚÍÓ Ò‚flÁ‡ÌÌ˚È ÒÓ ¯Ú‡Ì„‡ÏË, ÓÒÛ˘ÂÒÚ‚Îfl-
ÂÚ ‚ÓÁ‚‡ÚÌÓ-ÔÓÒÚÛÔ‡ÚÂÎ¸ÌÓÂ ‰‚ËÊÂÌËÂ. ç‡ÒÓÒ˚ ÏÓ„ÛÚ ·˚Ú¸
‚ÒÚ‡‚Ì˚Â Ë ÌÂ‚ÒÚ‡‚Ì˚Â. èÓ ÏÂÒÚÛ ÍÂÔÎÂÌËfl ‚ÒÚ‡‚Ì˚Â Ì‡ÒÓÒ˚
ÏÓ„ÛÚ ·˚Ú¸ Ò Á‡ÏÍÓÏ Ì‡‚ÂıÛ Ë Á‡ÏÍÓÏ ‚ÌËÁÛ. èÓ ÚËÔÛ ˆËÎËÌ‰-
‡ – Ò ÚÓÎÒÚÓÒÚÂÌÌ˚Ï Ë ÚÓÌÍÓÒÚÂÌÌ˚Ï ˆËÎËÌ‰ÓÏ. èÓ ÚËÔÛ
ÔÎÛÌÊÂ‡ – Ò ÏÂÚ‡ÎÎË˜ÂÒÍËÏ ÔÎÛÌÊÂÓÏ Ë ÔÎÛÌÊÂÓÏ Ò Ïfl„-
ÍËÏ ÛÔÎÓÚÌÂÌËÂÏ (ËÒ. 5.18, Ú‡·Î. 5.14).

ëÏ˚ÒÎ Ó·ÓÁÌ‡˜ÂÌËfl ÒÎÂ‰Û˛˘ËÈ.
èÂ‚‡fl ·ÛÍ‚‡ R ËÎË í ÓÁÌ‡˜‡ÂÚ ÚËÔ  Ì‡ÒÓÒ‡:  ‚ÒÚ‡‚ÌÓÈ,  Ú.Â.   

êËÒ. 5.17. á‡ÏÓÍ Ì‡ÒÓÒ‡:
1 – Ì‡Ô‡‚Îfl˛˘‡fl  ÍÎÂÚÍ‡; 2 – Á‡˘ËÚÌ‡fl ‚ÚÛÎÍ‡; 3 –

ÍÎÂÚÍ‡; 4 – ÍÓÌÛÒ; 5 – ÛÔÓÌ˚È ÌËÔÔÂÎ¸



êËÒ. 5.18. äÎ‡ÒÒËÙËÍ‡ˆËfl
¯Ú‡Ì„Ó‚˚ı Ì‡ÒÓÒÓ‚, ÔÓ  ÒÚ‡Ì-

‰‡ÚÛ Äçà11Äï:
‡ – RHA, RLA; · – RWA,
RSA; ‚ – RHB, RLB; „ –
RWS, RSB; ‰ – RHT, RLT;
Â –  RWT,  RST;  Ê  –  TH,

TL; Á – íê
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ÓÔÛÒÍ‡ÂÏ˚È Ì‡ ¯Ú‡Ì„‡ı (Rod – ¯Ú‡Ì„‡), ËÎË ÌÂ‚ÒÚ‡‚ÌÓÈ,       
Ú.Â. ÓÔÛÒÍ‡ÂÏ˚È Ì‡ ÚÛ·‡ı (Tube – ÚÛ·‡). ÇÚÓ‡fl ·ÛÍ‚‡ ç, W
ËÎË S ÓÁÌ‡˜‡ÂÚ ÚËÔ ˆËÎËÌ‰‡; ÚÓÎÒÚÓÒÚÂÌÌ˚È ç (Hard – Úfl-
ÊÂÎ˚È), ÚÓÌÍÓÒÚÂÌÌ˚È W (Weak – ÒÎ‡·˚È); ·ÛÍ‚‡ S ÓÁÌ‡˜‡ÂÚ
ÚËÔ ÔÎÛÌÊÂ‡ Ò Ïfl„ÍËÏ ÛÔÎÓÚÌÂÌËÂÏ (Soft – Ïfl„ÍËÈ). íÂÚ¸fl
·ÛÍ‚‡ Ä ËÎË Ç ÓÁÌ‡˜‡ÂÚ ‡ÒÔÓÎÓÊÂÌËÂ Á‡ÏÍ‡ ‰Îfl ‚ÒÚ‡‚Ì˚ı Ì‡-
ÒÓÒÓ‚: Ä – ‚ÂıÌÂÂ ‡ÒÔÓÎÓÊÂÌËÂ Á‡ÏÍ‡, Ç `– ÌËÊÌÂÂ ‡ÒÔÓ-
ÎÓÊÂÌËÂ Á‡ÏÍ‡. ÅÛÍ‚‡ í ÓÁÌ‡˜‡ÂÚ, ˜ÚÓ Ì‡ÒÓÒ ‚ÒÚ‡‚ÌÓÈ ÚËÔ‡
“ÌÂÔÓ‰‚ËÊÌ˚È ˆËÎËÌ‰” Ò ÌËÊÌËÏ ‡ÒÔÓÎÓÊÂÌËÂÏ Á‡ÏÍ‡. àı
ÔËÏÂÌÂÌËÂ Ì‡Ë·ÓÎÂÂ ˆÂÎÂÒÓÓ·‡ÁÌÓ ‚ ÚÂı ÒÎÛ˜‡flı, ÍÓ„‰‡ „ÎÛ-
·ËÌ‡ ÔÓ‰‚ÂÒÍË Ì‡ÒÓÒ‡ ·ÓÎ¸¯‡fl, ‚ ÔÓ‰ÛÍˆËË ÒÍ‚‡ÊËÌ˚ ÒÓ‰Â-
ÊËÚÒfl ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó ÏÂı‡ÌË˜ÂÒÍËı ÔËÏÂÒÂÈ Ë ÒÍ‚‡ÊËÌ‡
‡·ÓÚ‡ÂÚ ‚ ÔÂËÓ‰Ë˜ÂÒÍÓÏ ÂÊËÏÂ. Ç ÔÓ‰Ó·Ì˚ı ÛÒÎÓ‚Ëflı ÔË-
ÏÂÌÂÌËÂ ÍÎ‡ÒÒË˜ÂÒÍËı ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚ Ò ÌËÊÌËÏ ÍÂÔÎÂÌËÂÏ
ÔË‚Ó‰ËÚ Í ÚÓÏÛ, ˜ÚÓ ÏÂı‡ÌË˜ÂÒÍËÂ ˜‡ÒÚËˆ˚ ÔÓÔ‡‰‡˛Ú ‚ ÍÓÎ¸-
ˆÂ‚Û˛ ˘ÂÎ¸ ÏÂÊ‰Û ÍÓÔÛÒÓÏ Ì‡ÒÓÒ‡ Ë çäí Ë ‚˚Á˚‚‡˛Ú Â„Ó
ÔËı‚‡Ú. Ç ‰‡ÌÌÓÏ ÊÂ ÒÎÛ˜‡Â ‰‚ËÊÂÌËÂ ˆËÎËÌ‰‡ ‚ ÚÛ·‡ı ÌÂ
ÔÓÁ‚ÓÎflÂÚ ÏÂı‡ÌË˜ÂÒÍËÏ ÔËÏÂÒflÏ ÔËı‚‡ÚËÚ¸ ˆËÎËÌ‰ ‚ ÚÛ-
·‡ı.

é·ÓÁÌ‡˜ÂÌËÂ ¯Ú‡Ì„Ó‚Ó„Ó Ì‡ÒÓÒ‡ ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Äï
(ËÒ. 5.19) ‚ÍÎ˛˜‡ÂÚ ‚ ÒÂ·fl:

ÓÔÚËÏ‡Î¸Ì˚È ÛÒÎÓ‚Ì˚È ‰Ë‡ÏÂÚ çäí ‰Îfl ‰‡ÌÌÓ„Ó Ì‡ÒÓÒ‡;
ÛÒÎÓ‚Ì˚È ‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡;
ÚËÔ Ì‡ÒÓÒ‡ (‚ÒÚ‡‚ÌÓÈ ËÎË ÌÂ‚ÒÚ‡‚ÌÓÈ);
ÚËÔ ˆËÎËÌ‰‡ Ì‡ÒÓÒ‡ Ë ÔÎÛÌÊÂ‡ (ÚÓÎÒÚÓ- ËÎË ÚÓÌÍÓÒÚÂÌ-

Ì˚È ˆËÎËÌ‰, ÏÂÚ‡ÎÎË˜ÂÒÍËÈ ÔÎÛÌÊÂ ËÎË ÔÎÛÌÊÂ Ò Ïfl„ÍËÏ
ÛÔÎÓÚÌÂÌËÂÏ);

í ‡ · Î Ë ˆ ‡  5.14

éÒÌÓ‚Ì˚Â ÚËÔ˚ Ì‡ÒÓÒÓ‚

åÂÚ‡ÎÎË˜ÂÒÍËÈ ÔÎÛÌ-
ÊÂ

èÎÛÌÊÂ Ò Ïfl„ÍËÏ
ÛÔÎÓÚÌÂÌËÂÏ

íËÔ Ì‡ÒÓÒ‡ Ò ÚÓÎÒÚÓ-
ÒÚÂÌÌ˚Ï
ˆËÎËÌ‰-
ÓÏ

Ò ÚÓÌÍÓ-
ÒÚÂÌÌ˚Ï
ˆËÎËÌ‰-
ÓÏ

Ò ÚÓÎÒÚÓ-
ÒÚÂÌÌ˚Ï
ˆËÎËÌ‰-
ÓÏ

Ò ÚÓÌÍÓ-
ÒÚÂÌÌ˚Ï
ˆËÎËÌ‰-
ÓÏ

ÇÒÚ‡‚ÌÓÈ:
ÌÂÔÓ‰‚ËÊÌ˚È ˆË-
ÎËÌ‰, ‚ÂıÌÂÂ
ÍÂÔÎÂÌËÂ

RHA RWA çÂÚ RSA

ÌÂÔÓ‰‚ËÊÌ˚È ˆË-
ÎËÌ‰, ÌËÊÌÂÂ
ÍÂÔÎÂÌËÂ

RHB RWB çÂÚ RSB

ÔÓ‰‚ËÊÌÓÈ ‡·Ó˜ËÈ
ˆËÎËÌ‰, ÌËÊÌÂÂ
ÍÂÔÎÂÌËÂ

RHT RWT çÂÚ RST

çÂ‚ÒÚ‡‚ÌÓÈ íç çÂÚ íê çÂÚ
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‡ÒÔÓÎÓÊÂÌËÂ Á‡ÏÍÓ‚ÓÈ ÓÔÓ˚ (‚ÂıÌÂÂ ËÎË ÌËÊÌÂÂ), ÂÒÎË
Ì‡ÒÓÒ ‚ÒÚ‡‚ÌÓÈ;

ÚËÔ Á‡ÏÍÓ‚ÓÈ ÓÔÓ˚ Ì‡ÒÓÒ‡ (Ï‡ÌÊÂÚÌ‡fl ËÎË ÏÂı‡ÌË˜ÂÒÍ‡fl);
‰ÎËÌÛ ˆËÎËÌ‰‡ ‚ ÙÛÚ‡ı ËÎË ˜ËÒÎÓ ‚ÚÛÎÓÍ, ÂÒÎË Ì‡ÒÓÒ ‚ÚÛ-

ÎÓ˜Ì˚È;
ÌÓÏËÌ‡Î¸ÌÛ˛ ‰ÎËÌÛ ÔÎÛÌÊÂ‡ ‚ ÙÛÚ‡ı;
Ó·˘Û˛ ‰ÎËÌÛ Û‰ÎËÌËÚÂÎÂÈ ‚ ÔÓÎÌ˚ı ÙÛÚ‡ı, ÂÒÎË ÂÒÚ¸ Û‰-

ÎËÌËÚÂÎË ˆËÎËÌ‰Ó‚.

êËÒ. 5.19. é·ÓÁÌ‡˜ÂÌËÂ ÚËÔÓ‚ Ì‡ÒÓÒÓ‚
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èËÏÂ. ç‡ÒÓÒ 20-125-RHBC10-4-2.
20 (23/8) – ÌÓÏËÌ‡Î¸Ì˚È ‰Ë‡ÏÂÚ çäí; 125 (11/4″) – ‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡

(ÌÓÏËÌ‡Î¸Ì˚È ‡ÁÏÂ); RHBC – Ì‡ÒÓÒ ¯Ú‡Ì„Ó‚˚È ‚ÒÚ‡‚ÌÓ„Ó ÚËÔ‡, Ò ÚÓÎÒÚÓ-
ÒÚÂÌÌ˚Ï ˆËÎËÌ‰ÓÏ, ÏÂÚ‡ÎÎË˜ÂÒÍËÏ ÔÎÛÌÊÂÓÏ, Ò ÌËÊÌËÏ ÍÂÔÎÂÌËÂÏ,      
Ò Á‡ÏÍÓ‚ÓÈ ÓÔÓÓÈ Ï‡ÌÊÂÚÌÓ„Ó ÚËÔ‡, ‰Îfl ‡·ÓÚ˚ ‚ ÚÛ·‡ı 23/8″ (60,3 ÏÏ),     
ÛÒÎÓ‚Ì˚È ‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡ 11/4″ (31,8 ÏÏ); 10 – ‰ÎËÌ‡ ˆËÎËÌ‰‡ 10 ÙÛÚÓ‚
(3,048 Ï); 4 – ‰ÎËÌ‡ ÔÎÛÌÊÂ‡ 4 ÙÛÚ‡ (1,22 Ï); 2 – Ó·˘‡fl ‰ÎËÌ‡ Û‰ÎËÌËÚÂÎÂÈ
2 ÙÛÚ‡ (0,61 Ï).

èËÏÂ. ç‡ÒÓÒ 120-125RHAM-12-4-3.
20(23/8) – ÌÓÏËÌ‡Î¸Ì˚È ‰Ë‡ÏÂÚ çäí; 125 (1/4″) – ‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡ (ÌÓÏË-
Ì‡Î¸Ì˚È ‡ÁÏÂ); RHBC – Ì‡ÒÓÒ ¯Ú‡Ì„Ó‚˚È ‚ÒÚ‡‚ÌÓ„Ó ÚËÔ‡, Ò ÚÓÎÒÚÓÒÚÂÌÌ˚Ï
ˆËÎËÌ‰ÓÏ, ÏÂÚ‡ÎÎË˜ÂÒÍËÏ ÔÎÛÌÊÂÓÏ, Ò ‚ÂıÌËÏ ÍÂÔÎÂÌËÂÏ, Ò Á‡ÏÍÓ‚ÓÈ
ÓÔÓÓÈ ÏÂı‡ÌË˜ÂÒÍÓ„Ó ÚËÔ‡, ‰Îfl ‡·ÓÚ˚ ‚ ÚÛ·‡ı 23/8″ (60,3 ÏÏ), ÛÒÎÓ‚Ì˚È
‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡ 11/4″ (31,8 ÏÏ); 12 – ‰ÎËÌ‡ ˆËÎËÌ‰‡ 12 ÙÛÚÓ‚ (3,658 Ï);     
4 – ‰ÎËÌ‡ ÔÎÛÌÊÂ‡ 4 ÙÛÚ‡ (1,22 Ï); 3 – Ó·˘‡fl ‰ÎËÌ‡ Û‰ÎËÌËÚÂÎÂÈ 3 ÙÛÚ‡
(0,914 Ï).

Ç ÚÂıÌË˜ÂÒÍÓÈ ‰ÓÍÛÏÂÌÚ‡ˆËË Í Ì‡ÒÓÒ‡Ï ‰ÓÎÊÌ˚ ·˚Ú¸ ÒÎÂ-
‰Û˛˘ËÂ Ò‚Â‰ÂÌËfl:

Ï‡ÚÂË‡Î ˆËÎËÌ‰‡;
Ï‡ÚÂË‡Î ÔÎÛÌÊÂ‡;
Á‡ÁÓ ‚ Ô‡Â ÔÎÛÌÊÂ – ˆËÎËÌ‰;
Ï‡ÚÂË‡Î ÍÎ‡Ô‡Ì‡;
‰ÎËÌ‡ Í‡Ê‰Ó„Ó Û‰ÎËÌËÚÂÎfl.
ë‚Â‰ÂÌËfl Ó Ï‡ÚÂË‡Î‡ı ‰ÂÚ‡ÎÂÈ „ÎÛ·ËÌÌ˚ı ¯Ú‡Ì„Ó‚˚ı Ì‡ÒÓ-

ÒÓ‚, ÔÂ‰Ì‡ÁÌ‡˜ÂÌÌ˚ı ‰Îfl ‡·ÓÚ˚ ‚ ÌÂÒÚ‡Ì‰‡ÚÌ˚ı ÛÒÎÓ‚Ëflı
ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰˚, ÛÍ‡Á‡Ì˚ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË ÒÓ ÒÚ‡Ì‰‡ÚÓÏ
NACE (ç‡ˆËÓÌ‡Î¸Ì‡fl ‡ÒÒÓˆË‡ˆËfl ËÌÊÂÌÂÓ‚-ÍÓÓÁËÓÌËÒÚÓ‚)
MR-01-76.

ç‡ ËÒ. 5.20 – 5.23 ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÚËÔË˜Ì˚Â ¯Ú‡Ì„Ó‚˚Â Ì‡ÒÓ-
Ò˚ ÙËÏ˚ SBS (Ä‚ÒÚËfl), ¯ËÓÍÓ ‡ÒÔÓÒÚ‡ÌÂÌÌ˚Â ‚ êÓÒ-
ÒËË. Ç ÔÓËÁ‚Ó‰ÒÚ‚ÂÌÌÓÈ ÔÓ„‡ÏÏÂ ˝ÚÓÈ ÙËÏ˚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚
ÔÓÔÛÎflÌ˚Â Û ÔÓÚÂ·ËÚÂÎÂÈ ‚ÚÛÎÓ˜Ì˚Â Ì‡ÒÓÒ˚. ÄÌ‡ÎËÁ ÍÓÌÒÚ-
ÛÍˆËË Ì‡ÒÓÒÓ‚, ‚˚ÔÓÎÌÂÌÌ˚ı ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Äï, ÔÓÍ‡Á˚-
‚‡ÂÚ, ˜ÚÓ ÛÁÂÎ ÍÂÔÎÂÌËfl ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚ ÛÌËÙËˆËÓ‚‡Ì     
Ò ÛÁÎÓÏ ÍÂÔÎÂÌËfl ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡ ÌÂ‚ÒÚ‡‚ÌÓ„Ó Ì‡ÒÓÒ‡.
ÖÒÎË ‚ éëí 26-16-06–86 ‚Ò‡Ò˚‚‡˛˘ËÈ ÍÎ‡Ô‡Ì ÌÂ‚ÒÚ‡‚ÌÓ„Ó    
Ì‡ÒÓÒ‡ ÍÂÔËÚÒfl ÎË¯¸ Á‡ Ò˜ÂÚ ÒËÎ˚ ÚÂÌËfl, ÚÓ Û Ì‡ÒÓÒÓ‚, ‚˚-
ÔÓÎÌÂÌÌ˚ı ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Äï, ÍÂÔÎÂÌËÂ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl
Ò ÔÓÏÓ˘¸˛ Ï‡ÌÊÂÚÌÓ„Ó ËÎË ÏÂı‡ÌË˜ÂÒÍÓ„Ó Á‡ÏÍ‡ (ÒÏ. ËÒ.
5.22).

àÌÚÂÂÒÌÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÏÂı‡ÌËÁÏ Á‡ı‚‡Ú‡ Ë ÓÒ‚Ó·ÓÊ‰ÂÌËfl
ÛÁÎ‡ ‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡ ÒÚ‡Ì‰‡ÚÓÏ Äçà11Äï ÌÂ Â„Î‡-
ÏÂÌÚËÛÂÚÒfl (Ú‡Í Ì‡Á˚‚‡ÂÏ‡fl Ù‡ÍÛÎ¸Ú‡ÚË‚Ì‡fl ÍÓÌÙË„Û‡ˆËfl) Ë
ÓÌ ÏÓÊÂÚ ·˚Ú¸ ‡Á‡·ÓÚ‡Ì ÙËÏÓÈ-ÔÓËÁ‚Ó‰ËÚÂÎÂÏ Ò‡ÏÓÒÚÓfl-
ÚÂÎ¸ÌÓ. í‡Í, Û Ì‡ÒÓÒ‡ SBS (ÒÏ. ËÒ. 5.23) ‰‡ÌÌ˚È ÛÁÂÎ ‚˚ÔÓÎ-
ÌÂÌ ·‡ÈÓÌÂÚÌÓ„Ó ÚËÔ‡.

ê‡ÒÒÏÓÚËÏ ·ÓÎÂÂ ÔÓ‰Ó·ÌÓ ÓÒÓ·ÂÌÌÓÒÚË ÍÓÌÒÚÛÍˆËË ¯Ú‡Ì-
„Ó‚˚ı Ì‡ÒÓÒÓ‚ ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Äï.



144

êËÒ. 5.20. òÚ‡Ì„Ó‚˚È Ì‡ÒÓÒ ‚ÒÚ‡‚ÌÓ„Ó
ÚËÔ‡ Ò  ‚ÂıÌËÏ ÍÂÔÎÂÌËÂÏ, ÔÓ  ÒÚ‡Ì-

‰‡ÚÛ Äçà:
‡ – Ï‡ÌÊÂÚÌ‡fl Á‡ÏÍÓ‚‡fl ÓÔÓ‡; · –
ÏÂı‡ÌË˜ÂÒÍ‡fl Á‡ÏÍÓ‚‡fl ÓÔÓ‡; 1 –
¯ÚÓÍ;    2 – Á‡ÏÓÍ; 3 – Û‰ÎËÌËÚÂÎ¸-
Ì‡fl ÏÛÙÚ‡; 4 – ÔÎÛÌÊÂ; 5 – Ì‡„ÌÂ-
Ú‡ÚÂÎ¸Ì˚È ÍÎ‡Ô‡Ì; 6 – ‚Ò‡Ò˚‚‡˛˘ËÈ
ÍÎ‡Ô‡Ì;  7 – ÚÓÎÒÚÓÒÚÂÌÌ˚È ˆËÎËÌ‰

êËÒ. 5.21. òÚ‡Ì„Ó‚˚È Ì‡ÒÓÒ ‚ÒÚ‡‚ÌÓ„Ó
ÚËÔ‡ Ò  ÌËÊÌËÏ  ÍÂÔÎÂÌËÂÏ  ÔÓ   ÒÚ‡Ì-

‰‡ÚÛ Äçà:
‡ – Ï‡ÌÊÂÚÌ‡fl Á‡ÏÍÓ‚‡fl ÓÔÓ‡; · –
ÏÂı‡ÌË˜ÂÒÍ‡fl Á‡ÏÍÓ‚‡fl ÓÔÓ‡;        
1 – ¯ÚÓÍ; 2 – ÔÎÛÌÊÂ; 3 – ˆË-
ÎËÌ‰; 4 – Ì‡„ÌÂÚ‡ÚÂÎ¸Ì˚È ÍÎ‡Ô‡Ì;
5  –  ‚Ò‡Ò˚‚‡˛˘ËÈ  ÍÎ‡Ô‡Ì;   6 –  Á‡-

ÏÓÍ; 7 – Á‡ÏÍÓ‚‡fl ÓÔÓ‡
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êËÒ. 5.22. òÚ‡Ì„Ó‚˚È Ì‡ÒÓÒ ÌÂ‚ÒÚ‡‚-
ÌÓ„Ó ÚËÔ‡ Ò ‚ÚÛÎÓ˜Ì˚Ï ˆËÎËÌ‰ÓÏ,  ÔÓ  

ÒÚ‡Ì‰‡ÚÛ Äçà:
‡ – Ò Ï‡ÌÊÂÚÌ˚Ï ÍÂÔÎÂÌËÂÏ ÛÁÎ‡
‚Ò‡Ò˚‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡; · – Ò ÏÂı‡-
ÌË˜ÂÒÍËÏ ÍÂÔÎÂÌËÂÏ ÛÁÎ‡ ‚Ò‡Ò˚-
‚‡˛˘Â„Ó ÍÎ‡Ô‡Ì‡; 1 – ÏÛÙÚ‡; 2 –
Û‰ÎËÌËÚÂÎ¸Ì˚È ÍÎ‡Ô‡Ì; 3 – ÔÂ-
Â‚Ó‰ÌËÍ; 4 – ÍÓÊÛı; 5 – ‚ÚÛÎÍ‡; 6 –
ÒÂ‰ÎÓ ÍÓÌÛÒ‡; 7 – Ï‡ÌÊÂÚ‡; 8 – ‚Ò‡-
Ò˚‚‡˛˘ËÈ ÍÎ‡Ô‡Ì; 9 – ¯ÚÓÍ ÎÓ‚ËÚÂ-
Îfl; 10 – ÎÓ‚ËÚÂÎ¸;   11 – Ì‡„ÌÂÚ‡ÚÂÎ¸-

Ì˚È ÍÎ‡Ô‡Ì

êËÒ. 5.23. òÚ‡Ì„Ó‚˚È Ì‡ÒÓÒ ÚËÔ‡
“ÌÂÔÓ‰‚ËÊÌ˚È  ÔÎÛÌÊÂ – ÔÓ‰‚ËÊÌÓÈ

ˆËÎËÌ‰”, ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà:
‡ – Ï‡ÌÊÂÚÌ‡fl Á‡ÏÍÓ‚‡fl ÓÔÓ‡; · –
ÏÂı‡ÌË˜ÂÒÍ‡fl Á‡ÏÍÓ‚‡fl ÓÔÓ‡; 1 –
Ì‡„ÌÂÚ‡ÚÂÎ¸Ì˚È ÍÎ‡Ô‡Ì; 2 – Û‰ÎËÌË-
ÚÂÎ¸Ì‡fl ÏÛÙÚ‡; 3 – ‚Ò‡Ò˚‚‡˛˘ËÈ
ÍÎ‡Ô‡Ì;  4 – ˆËÎËÌ‰;  5 – ÔÎÛÌÊÂ;

6 – Á‡ÏÓÍ; 7 – Á‡ÏÍÓ‚‡fl ÓÔÓ‡



146

ëÚ‡Ì‰‡Ú Äçà11Äï ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ÚÂı ÓÒÌÓ‚Ì˚ı
ÚËÔÓ‚ ˆËÎËÌ‰Ó‚: ÚÓÎÒÚÓÒÚÂÌÌ˚ı (ËÒ. 5.24, ‡); ÚÓÎÒÚÓÒÚÂÌÌ˚ı
‰Îfl ÔÎÛÌÊÂÓ‚ Ò Ïfl„ÍËÏ ÛÔÎÓÚÌÂÌËÂÏ (ËÒ. 5.24, ·); ÚÓÌÍÓ-
ÒÚÂÌÌ˚ı (ËÒ. 5.24, ‚).

íÓÎÒÚÓÒÚÂÌÌ˚Â ˆËÎËÌ‰˚ ÏÓ„ÛÚ ÔËÏÂÌflÚ¸Òfl ‰Îfl Ì‡ÒÓÒÓ‚
Í‡Í ‚ÒÚ‡‚ÌÓ„Ó RH, Ú‡Í Ë ÌÂ‚ÒÚ‡‚ÌÓ„Ó íç ÚËÔ‡. ÇÌÛÚÂÌÌflfl ÔÓ-
‚ÂıÌÓÒÚ¸ ˆËÎËÌ‰Ó‚ Ì‡ÒÓÒÓ‚ ÚËÔÓ‚ RH Ë íç ‚˚ÔÓÎÌflÂÚÒfl Ò
ÊÂÒÚÍËÏË ‰ÓÔÛÒÍ‡ÏË (ÔÂˆËÁËÓÌÌÓ-ıÓÌËÌ„Ó‚‡Ì‡), Ú‡Í Í‡Í ÛÔ-
ÎÓÚÌÂÌËÂ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ‚ Ô‡Â ÚÂÌËfl ÏÂÚ‡ÎÎË˜ÂÒÍËÈ ˆË-
ÎËÌ‰ – ÏÂÚ‡ÎÎË˜ÂÒÍËÈ ÔÎÛÌÊÂ. ç‡ÛÊÌ˚È ‰Ë‡ÏÂÚ ˆËÎËÌ‰-
‡ Ì‡ÒÓÒ‡ ÚËÔ‡ íç ÒÚ‡Ì‰‡ÚÓÏ ÌÂ ÛÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl, Ú‡Í Í‡Í ÓÌ
‚ÒÚ‡‚ÎÂÌ ‚ ÍÓÎÓÌÌÛ çäí. èÂ‰ÂÎ¸ÌÓÂ ÓÚÍÎÓÌÂÌËÂ Ì‡ ‚ÌÛÚÂÌ-
ÌËÈ ‰Ë‡ÏÂÚ ˆËÎËÌ‰Ó‚: ‚ÂıÌÂÂ +0,05 ÏÏ, ÌËÊÌÂÂ –0,00 ÏÏ.
íÓÎ˘ËÌ‡ ÒÚÂÌÍË ÚÓÎÒÚÓÒÚÂÌÌÓ„Ó ˆËÎËÌ‰‡ 6,0–6,5 ÏÏ.

èË ˝ÍÒÔÎÛ‡Ú‡ˆËË ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚ Ì‡ÛÊÌ˚È ‰Ë‡ÏÂÚ ˆË-
ÎËÌ‰‡ ‰ÓÎÊÂÌ ·˚Ú¸ Í‡Í ÏÓÊÌÓ ÏÂÌ¸¯Â ‰Îfl ·ÂÒÔÂÔflÚÒÚ‚ÂÌÌÓ-
„Ó Â„Ó ÔÓÔÛÒÍ‡ ‚ ÚÛ·‡ı çäí ‰Ó ÏÂÒÚ‡ ÛÒÚ‡ÌÓ‚ÍË. àÒıÓ‰fl ËÁ
˝ÚÓ„Ó, ÒÚ‡Ì‰‡Ú Äçà ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ÚÓÌÍÓÒÚÂÌÌ˚ı

ñËÎËÌ‰˚

êËÒ. 5.24. íËÔ˚ ˆËÎËÌ‰Ó‚, ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà:
‡ – ÚÓÎÒÚÓÒÚÂÌÌ˚È  ˆËÎËÌ‰;  · – ÚÓÎÒÚÓÒÚÂÌÌ˚È  ˆËÎËÌ‰  ‰Îfl ÔÎÛÌÊÂÓ‚ Ò

Ïfl„ÍËÏ ÛÔÎÓÚÌÂÌËÂÏ; ‚ – ÚÓÌÍÓÒÚÂÌÌ˚È ˆËÎËÌ‰
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ˆËÎËÌ‰Ó‚ ‰Îfl ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚ RW. íÓÎ˘ËÌ‡ ÒÚÂÌÍË ÔÓ‰Ó·-
Ì˚ı ˆËÎËÌ‰Ó‚ 3,0–3,5 ÏÏ. ç‡ÔËÏÂ, ‰Îfl Ì‡ÒÓÒÓ‚ ÛÒÎÓ‚Ì˚Ï
‰Ë‡ÏÂÚÓÏ 31,75 ÏÏ Ì‡ÛÊÌ˚È ‰Ë‡ÏÂÚ ÚÓÎÒÚÓÒÚÂÌÌÓ„Ó ˆËÎËÌ‰-
‡ ÒÓÒÚ‡‚ËÚ 44,78 ÏÏ, ‡ ÚÓÌÍÓÒÚÂÌÌÓ„Ó ˆËÎËÌ‰‡ 38,35 ÏÏ. çÂ-
Ó·ıÓ‰ËÏÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÏÌÓ„ËÂ ÙËÏ˚ Á‡ Ò˜ÂÚ ÔËÏÂÌÂÌËfl ‚˚-
ÒÓÍÓÔÓ˜Ì˚ı Ï‡ÚÂË‡ÎÓ‚ ÏÓ„ÛÚ ‚˚ÔÛÒÍ‡Ú¸ ˆËÎËÌ‰˚ Â˘Â ÏÂÌ¸-
¯Ëı Ì‡ÛÊÌ˚ı ‰Ë‡ÏÂÚÓ‚. äÓÏÂ ÚÓ„Ó, ‚˚ÔÓÎÌÂÌËÂ ÚÓÌÍÓÒÚÂÌ-
Ì˚ı ˆËÎËÌ‰Ó‚ ÔÓÁ‚ÓÎflÂÚ ÔËÏÂÌflÚ¸ Ì‡ÒÓÒ˚ ·ÓÎ¸¯Ëı ‰Ë‡ÏÂÚ-
Ó‚, ·ÂÁ ÔÂÂıÓ‰‡ Ì‡ ‰Û„Û˛ ÍÓÎÓÌÌÛ çäí.

Ç ÔÓÒÎÂ‰ÌËÂ „Ó‰˚, ‚ Ò‚flÁË Ò ÔÓfl‚ÎÂÌËÂÏ ÌÓ‚˚ı ÛÔÎÓÚÌË-
ÚÂÎ¸Ì˚ı Ï‡ÚÂË‡ÎÓ‚ ‚˚ÒÓÍÓÈ ËÁÌÓÒÓÒÚÓÈÍÓÒÚË ÔË ‡·ÓÚÂ ‚
‡„ÂÒÒË‚Ì˚ı ÒÂ‰‡ı, ‚ÒÂ ·ÓÎ¸¯ÂÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ Á‡ Û·ÂÊÓÏ
ÔÓÎÛ˜‡˛Ú Ì‡ÒÓÒ˚, Û ÍÓÚÓ˚ı „ÂÏÂÚËÁ‡ˆËfl ÏÂÊ‰Û ÔÎÛÌÊÂÓÏ Ë
ˆËÎËÌ‰ÓÏ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Á‡ Ò˜ÂÚ ÔËÏÂÌÂÌËfl ‡ÁÎË˜Ì˚ı ÛÔ-
ÎÓÚÌÂÌËÈ. èË ˝ÚÓÏ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÒÌËÊ‡˛ÚÒfl ÚÂ·Ó‚‡ÌËfl Í
‚ÌÛÚÂÌÌÂÈ ÔÓ‚ÂıÌÓÒÚË ˆËÎËÌ‰‡ Ë Ì‡ÛÊÌÓÈ ÔÓ‚ÂıÌÓÒÚË
ÔÎÛÌÊÂ‡, Ëı ËÁ„ÓÚÓ‚ÎÂÌËÂ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÛÔÓ˘‡ÂÚÒfl.

ëÚ‡Ì‰‡ÚÓÏ Äçà ÔÂ‰ÛÒÏÓÚÂÌ ‚˚ÔÛÒÍ ÚÓÎÒÚÓÒÚÂÌÌ˚ı ˆË-
ÎËÌ‰Ó‚ ‰Îfl ÔÎÛÌÊÂÓ‚ Ò Ïfl„ÍËÏ ÛÔÎÓÚÌÂÌËÂÏ (ÒÏ. ËÒ. 5.24,
·). éÒÌÓ‚ÌÓÂ Ëı ÓÚÎË˜ËÂ – ˝ÚÓ Û‚ÂÎË˜ÂÌËÂ ÔÂ‰ÂÎ¸Ì˚ı ÓÚÍÎÓ-
ÌÂÌËÈ Ì‡ ‚ÌÛÚÂÌÌËÈ ‰Ë‡ÏÂÚ ˆËÎËÌ‰‡: ‚ÂıÌÂÂ +0,16 ÏÏ,
ÌËÊÌÂÂ –0,06 ÏÏ. å‡ÚÂË‡Î˚ ˆËÎËÌ‰Ó‚ ÒÚ‡Ì‰‡ÚÓÏ Äçà ÌÂ
Ó„Ó‚ÓÂÌ˚. ä‡Ê‰‡fl ÙËÏ‡-ÔÓËÁ‚Ó‰ËÚÂÎ¸ ÏÓÊÂÚ ‚˚·Ë‡Ú¸ Ï‡-
ÚÂË‡Î˚ ËÒıÓ‰fl ËÁ ÒÓ·ÒÚ‚ÂÌÌ˚ı ÒÓ·‡ÊÂÌËÈ. ä‡Í Ô‡‚ËÎÓ,
ÔÂ‰Î‡„‡ÂÚÒfl Ò‡Ï˚È ¯ËÓÍËÈ ÒÔÂÍÚ Ï‡ÚÂË‡ÎÓ‚, ÚÂıÌÓÎÓ„ËÈ
ÛÔÓ˜ÌÂÌËÈ Ë ÔÓÍ˚ÚËÈ. ÑÎËÌ˚ ˆËÎËÌ‰Ó‚ Â„Î‡ÏÂÌÚËÓ‚‡Ì˚
Ë ÒÓÒÚ‡‚Îfl˛Ú 5, 6, 7, 8, 9, 10, 11, 12, 15, 16, 20, 24 ÙÛÚ‡ (ÓÚ
1,524 ‰Ó 7,315 Ï).

ëÚ‡Ì‰‡ÚÓÏ Äçà Ú‡ÍÊÂ ÔÂ‰ÛÒÏÓÚÂÌ ‰Îfl ˆËÎËÌ‰Ó‚ Ì‡ÒÓ-
ÒÓ‚ ÚËÔ‡ RH (‚ÒÚ‡‚ÌÓÈ Ì‡ÒÓÒ, Ò ÚÓÎÒÚÓÒÚÂÌÌ˚Ï ˆËÎËÌ‰ÓÏ)
‚˚ÔÛÒÍ Û‰ÎËÌËÚÂÎ¸Ì˚ı ÏÛÙÚ. ùÚÓ Ò‰ÂÎ‡ÌÓ ‰Îfl Û‚ÂÎË˜ÂÌËfl ‡-
·Ó˜ÂÈ ÁÓÌ˚ ˆËÎËÌ‰‡ ÔÛÚÂÏ ÔË·ÎËÊÂÌËfl ‰ÎËÌ˚ ıÓ‰‡ ÔÎÛÌ-
ÊÂ‡ Í ‰ÎËÌÂ ˆËÎËÌ‰‡, ‚ÔÎÓÚ¸ ‰Ó ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓ„Ó ‚˚‰‚ËÊÂ-
ÌËfl ÔÎÛÌÊÂ‡ ËÁ ˆËÎËÌ‰‡. èË ˝ÚÓÏ ÔÓËÒıÓ‰ËÚ ‡‚ÌÓÏÂ-
Ì˚È ËÁÌÓÒ ˆËÎËÌ‰‡, Ì‡ Â„Ó ‚ÌÛÚÂÌÌÂÈ ÔÓ‚ÂıÌÓÒÚË ÌÂ ‚ÓÁ-
ÌËÍ‡ÂÚ ·ÛÚÓ‚ ‚ÒÎÂ‰ÒÚ‚ËÂ ËÁÌÓÒ‡, ÓÚÎÓÊÂÌËfl ÒÓÎÂÈ, ÍÓÚÓ˚Â
ÏÓ„ÛÚ ÔË‚ÂÒÚË Í Á‡ÍÎËÌË‚‡ÌË˛ ÔÎÛÌÊÂ‡ ÔË ÔÓÒÎÂ‰Û˛˘ÂÏ
ËÁÏÂÌÂÌËË ‰ÎËÌ˚ Â„Ó ıÓ‰‡. ÇÌÛÚÂÌÌËÈ ‰Ë‡ÏÂÚ Û‰ÎËÌËÚÂÎ¸-
Ì˚ı ÏÛÙÚ ÌÂÒÍÓÎ¸ÍÓ ·ÓÎ¸¯Â, ˜ÂÏ Û ˆËÎËÌ‰‡, Ì‡ÔËÏÂ ‰Îfl
Ì‡ÒÓÒ‡ ÛÒÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚÓÏ 31,75 ÏÏ ‚ÌÛÚÂÌÌËÈ ‰Ë‡ÏÂÚ Û‰-
ÎËÌËÚÂÎfl ·Û‰ÂÚ 32,5 ÏÏ, Ò ÔÂ‰ÂÎ¸Ì˚Ï ÓÚÍÎÓÌÂÌËÂÏ ‚ÂıÌËÏ
+0,3 ÏÏ, ÌËÊÌËÏ –0,0 ÏÏ.



148

èÎÛÌÊÂ˚

èÎÛÌÊÂ˚, ‚˚ÔÛÒÍ ÍÓÚÓ˚ı ÔÂ‰ÛÒÏÓÚÂÌ ÒÚ‡Ì‰‡ÚÓÏ
Äçà11Äï, ÏÓÊÌÓ ‡Á‰ÂÎËÚ¸ Ì‡:

ÔÎÛÌÊÂ˚ Ò ÏÂÚ‡ÎÎË˜ÂÒÍËÏ (ËÒ. 5.25, 5.26, ‡) Ë Ïfl„ÍËÏ ÛÔ-
ÎÓÚÌÂÌËÂÏ (ËÒ. 5.26, ·);

ÔÎÛÌÊÂ˚ ˆÂÎ¸Ì˚Â (ÒÏ. ËÒ. 5.25, ‡, 5.26, ‡) Ë ÒÓÒÚ‡‚Ì˚Â
(ÒÏ. ËÒ. 5.25, ·, 5.26, ·);

ÔÎÛÌÊÂ˚ ÏÛÙÚÓ‚Ó„Ó (ÒÏ. ËÒ. 5.26) Ë ÌËÔÔÂÎ¸ÌÓ„Ó (ÒÏ.
ËÒ. 5.25) ÚËÔÓ‚.

Ç˚ÔÓÎÌÂÌËÂ ‡ÁÎË˜Ì˚ı ÙÓÏ ÔÓ‚ÂıÌÓÒÚË ÔÎÛÌÊÂ‡ ÓÒÚ‡-
ÂÚÒfl Á‡ ÙËÏÓÈ-ÔÓËÁ‚Ó‰ËÚÂÎÂÏ, ÔÓ˝ÚÓÏÛ ÒÚ‡Ì‰‡Ú ÌÂ Ó„Ó‚‡Ë-
‚‡ÂÚ ÔÎÛÌÊÂ Ò Í‡Ì‡‚Í‡ÏË, ÌÓ Ó„Ó‚‡Ë‚‡ÂÚ „Î‡‰ÍËÈ ÔÎÛÌÊÂ, Û
ÍÓÚÓÓ„Ó ÓÚÒÛÚÒÚ‚Û˛Ú Í‡Ì‡‚ÍË.

Ç ÒÚ‡Ì‰‡ÚÂ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÒÓÒÚ‡‚Ì˚Â ÔÎÛÌÊÂ˚, ıÓÚfl ÓÌË Ë
ÌÂ ÔÓÎÛ˜ËÎË ·ÓÎ¸¯Ó„Ó ‡ÒÔÓÒÚ‡ÌÂÌËfl. Ç ÍÓÌÒÚÛÍˆËflı ÔÎÛÌ-
ÊÂÓ‚ Ò Ïfl„ÍËÏ ÛÔÎÓÚÌÂÌËÂÏ ÌÂ Ó„Ó‚‡Ë‚‡ÂÚÒfl ÏÂı‡ÌËÁÏ ÍÂÔ-
ÎÂÌËfl ˝ÎÂÏÂÌÚÓ‚ ÛÔÎÓÚÌÂÌËfl Ì‡ ÔÓ‚ÂıÌÓÒÚË ÔÎÛÌÊÂ‡ (Ú‡Í
Ì‡Á˚‚‡ÂÏ‡fl Ù‡ÍÛÎ¸Ú‡ÚË‚Ì‡fl ÍÓÌÙË„Û‡ˆËfl). Ñ‡ÌÌ˚È ‚ÓÔÓÒ
Â¯‡ÂÚÒfl ÙËÏÓÈ-ÔÓËÁ‚Ó‰ËÚÂÎÂÏ Ì‡ÒÓÒÓ‚ Ò‡ÏÓÒÚÓflÚÂÎ¸ÌÓ.
ëÚ‡Ì‰‡ÚÓÏ Ú‡ÍÊÂ ÌÂ Ó„Ó‚‡Ë‚‡˛ÚÒfl Ï‡ÚÂË‡Î ÔÎÛÌÊÂ‡, ÚÂ-
·Ó‚‡ÌËfl Í Â„Ó ÔÓ‚ÂıÌÓÒÚË Ë Ò‚ÓÈÒÚ‚‡ ÔËÏÂÌflÂÏ˚ı ÛÔÎÓÚÌÂ-
ÌËÈ. ëÚ‡Ì‰‡ÚÌ˚ÏË ‚ÂÎË˜ËÌ‡ÏË fl‚Îfl˛ÚÒfl Ì‡ÛÊÌ˚È ‰Ë‡ÏÂÚ Ò
ÔÂ‰ÂÎ¸Ì˚Ï ÓÚÍÎÓÌÂÌËÂÏ (‚ÂıÌËÏ + 0,00 ÏÏ Ë ÌËÊÌËÏ        

êËÒ. 5.25. èÎÛÌÊÂ˚ ÌËÔÔÂÎ¸ÌÓ„Ó ÚËÔ‡ Ò
ÏÂÚ‡ÎÎË˜ÂÒÍËÏ ÛÔÎÓÚÌÂÌËÂÏ, ÔÓ ÒÚ‡Ì‰‡ÚÛ

Äçà:
‡  –  ÔÎÛÌÊÂ  ˆÂÎ¸Ì˚È;  ·  –  ÔÎÛÌÊÂ

Ò·ÓÌÓÈ ÍÓÌÒÚÛÍˆËË
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– 0,013 ÏÏ), ‰ÎËÌ‡ ÔÎÛÌÊÂ‡, ‰Ë‡ÏÂÚ˚ ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚ı
ÂÁ¸·. ëÚ‡Ì‰‡Ú ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ÔÎÛÌÊÂÓ‚ Ì‡ÛÊÌ˚-
ÏË ‰Ë‡ÏÂÚ‡ÏË 31,75; 38,1; 44,45; 45,2; 50,8; 57,15; 63,50;     
69,85 ÏÏ.

ë‡‚ÌÂÌËÂ ÔÎÛÌÊÂÓ‚ ÔÓ éëíÛ Ë ÒÚ‡Ì‰‡ÚÛ Äçà Ì‡ ÔËÏÂ-
Â Ì‡ÒÓÒÓ‚ Ò ÛÒÎÓ‚Ì˚Ï ‰Ë‡ÏÂÚÓÏ 32,0 ÏÏ ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ‰Ë‡-
ÏÂÚ ÔÎÛÌÊÂ‡ Ì‡ÒÓÒ‡, ‚˚ÔÓÎÌÂÌÌÓ„Ó ÔÓ éëíÛ, ÏÓÊÂÚ ÓÍ‡Á‡Ú¸-
Òfl ‚ ÔÂ‰ÂÎ‡ı ÓÚ 31,9 ‰Ó 32,425 ÏÏ Ò ¯‡„ÓÏ 0,025 ÏÏ. èÓ ÒÚ‡Ì-
‰‡ÚÛ Äçà ÔÎÛÌÊÂ Ú‡ÍÓ„Ó Ì‡ÒÓÒ‡ ·Û‰ÂÚ ËÏÂÚ¸ ÒÚÓ„Ó Á‡‰‡Ì-
Ì˚È ‰Ë‡ÏÂÚ 31,75 ÏÏ Ò ‚ÂıÌËÏ ÔÂ‰ÂÎ¸Ì˚Ï ÓÚÍÎÓÌÂÌËÂÏ    
+0,00 ÏÏ, ÌËÊÌËÏ – 0,013 ÏÏ. èÓ‰Ó·Ì˚Â ÓÚÍÎÓÌÂÌËfl ÓÁÌ‡˜‡˛Ú,
˜ÚÓ ‚ÒÂ ‚ÓÁÏÓÊÌ˚Â ‡ÁÏÂ˚ ‰‡ÌÌ˚ı ÔÎÛÌÊÂÓ‚ ‰ÓÎÊÌ˚ ÛÍÎ‡-
‰˚‚‡Ú¸Òfl ‚ ËÌÚÂ‚‡ÎÂ ÓÚ 31,75 ÏÏ ‰Ó 31,75 – 0,013 = 31,737 ÏÏ
(ËÒ. 5.27). í‡ÍËÏ Ó·‡ÁÓÏ, Ï‡ÍÒËÏ‡Î¸ÌÓ ‚ÓÁÏÓÊÌ˚È ‰Ë‡ÏÂÚ
ˆËÎËÌ‰‡ 31,75 + 0,05 = 31,8 ÏÏ, ÏËÌËÏ‡Î¸ÌÓ ‚ÓÁÏÓÊÌ˚È ‰Ë‡-
ÏÂÚ ÔÎÛÌÊÂ‡ 31,75 – 0,013 = 31,737 ÏÏ. å‡ÍÒËÏ‡Î¸Ì˚È Á‡ÁÓ
ÏÂÊ‰Û ÔÎÛÌÊÂÓÏ Ë ˆËÎËÌ‰ÓÏ ÒÓÒÚ‡‚ËÚ 31,8 – 31,737 =        

êËÒ. 5.26. èÎÛÌÊÂ ÏÛÙÚÓ‚Ó„Ó ÚËÔ‡, ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà, Ò ÏÂÚ‡ÎÎË˜ÂÒÍËÏ  (‡)
Ë Ïfl„ÍËÏ (·) ÛÔÎÓÚÌÂÌËÂÏ
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= 0,063 ÏÏ, ˜ÚÓ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ 1 „ÛÔÔÂ ÔÓÒ‡‰ÍË ÔÓ éëíÛ. ëÚ‡Ì-
‰‡Ú Äçà11Äï ÌÂ ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ „ÛÔÔ˚ ÔÓÒ‡‰ÍË Ì‡ÒÓÒÓ‚,
Á‡ÁÓ˚ ÛÍ‡Á˚‚‡˛ÚÒfl ÔÓÍÛÔ‡ÚÂÎÂÏ ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓ Ë ËÁ„ÓÚÓ‚Îfl-
˛ÚÒfl ‚ Î˛·ÓÏ ‰Ë‡Ô‡ÁÓÌÂ. ç‡ÔËÏÂ, ÂÒÎË ‚ Á‡Í‡ÁÂ ÛÍ‡Á‡Ì Á‡-
ÁÓ 0,025 ÏÏ, ˝ÚÓ ÁÌ‡˜ËÚ, ˜ÚÓ Û ËÁ„ÓÚÓ‚ÎÂÌÌ˚ı Ì‡ÒÓÒÓ‚ Ù‡ÍÚË-
˜ÂÒÍËÂ Á‡ÁÓ˚ ·Û‰ÛÚ ËÁÏÂÌflÚ¸Òfl ‚ ÔÂ‰ÂÎ‡ı ÓÚ 0,025 ‰Ó 0,025 +
+ 0,063 = 0,088 ÏÏ.

éÄé “àÊÌÂÙÚÂÏ‡¯”, ‚˚ÔÛÒÍ‡˛˘ÂÂ Ì‡ÒÓÒ˚ ÔÓ ÎËˆÂÌÁËË ‡‚-
ÒÚËÈÒÍÓÈ ÙËÏ˚ SBS, ÔÂ‰ÛÒÏÓÚÂÎÓ 5 „ÛÔÔ Á‡ÁÓÓ‚ (Ú‡·Î.
5.15).

Ç ÒÚ‡Ì‰‡ÚÂ ÛÍ‡Á˚‚‡ÂÚÒfl ÔÓÎÂÁÌ‡fl (Ú.Â. ÍÓÌÚ‡ÍÚËÛ˛˘‡fl Ò
ˆËÎËÌ‰ÓÏ) ‰ÎËÌ‡ ÔÎÛÌÊÂ‡ ‚ ÔÓÎÌ˚ı ÙÛÚ‡ı. ç‡ ‚˚ÔÓÎÌÂÌËÂ
ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚ı ÂÁ¸· ÔÂ‰ÛÒÏÓÚÂÌÓ 3 ‰˛ÈÏ‡ ‰ÎËÌ˚
ÔÎÛÌÊÂ‡. ç‡ÔËÏÂ, ÂÒÎË ÔÎÛÌÊÂ ËÏÂÂÚ ÔÓÎÂÁÌÛ˛ ‰ÎËÌÛ   
2 ÙÛÚ‡, ÚÓ Â„Ó ÔÓÎÌ‡fl ‰ÎËÌ‡ ÒÓÒÚ‡‚ËÚ 2 ÙÛÚ‡ + 3 ‰˛ÈÏ‡ =      
= 27 ‰˛ÈÏÓ‚.

èÓ Í‡Ú‡ÎÓ„‡Ï ÙËÏ˚ SBS [14] ÔÎÛÌÊÂ˚ ËÁ„ÓÚÓ‚Îfl˛Ú ËÁ
‡ÁÎË˜Ì˚ı Ï‡ÚÂË‡ÎÓ‚ (ÌÂÁ‡Í‡ÎÂÌÌ‡fl Ë Á‡Í‡ÎÂÌÌ‡fl Û„ÎÂÓ‰ËÒ-
Ú‡fl ÒÚ‡Î¸, Ò ÔÓÍ˚ÚËÂÏ ıÓÏ‡ Ë ‰.), ‚ Í‡˜ÂÒÚ‚Â ÛÔÎÓÚÌËÚÂÎ¸-
Ì˚ı ˝ÎÂÏÂÌÚÓ‚ ÏÓ„ÛÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ÛÔÎÓÚÌËÚÂÎ¸Ì˚Â
ÍÓÎ¸ˆ‡ ËÎË Ï‡ÌÊÂÚ˚ ËÁ ÍÓÊË, ÔÓÂÁËÌÂÌÌÓÈ ÚÍ‡ÌË, ‡ Ú‡ÍÊÂ
‡ÁÎË˜Ì˚Â ÔÓÎËÏÂ˚.

äÎ‡Ô‡ÌÌ˚Â ÛÁÎ˚

è‡‡ ¯‡ËÍ – ÒÂ‰ÎÓ (ËÒ. 5.28) ËÏÂÂÚ ÒÎÂ‰Û˛˘ËÂ ‡ÁÏÂ˚
ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Äï: ‰Ë‡ÏÂÚ ¯‡ËÍ‡ D, ‚˚ÒÓÚ‡ ÒÂ‰Î‡ ç,
Ì‡ÛÊÌ˚È ‰Ë‡ÏÂÚ ÒÂ‰Î‡ OD, ‰Ë‡ÏÂÚ Ù‡ÒÍË ÒÂ‰Î‡ FZ.

êËÒ. 5.27. ÑÓÔÛÒÍË Ì‡  ˆËÎËÌ‰ Ë ÔÎÛÌÊÂ Ì‡ÒÓÒ‡ ‰Ë‡ÏÂÚÓÏ 32,0 ÏÏ,  ÔÓ  ÒÚ‡Ì-
‰‡ÚÛ Äçà

í ‡ · Î Ë ˆ ‡  5.15

á‡ÁÓ, ÏÏ ÑÓÔÛÒÍ, ÏÏ ÑË‡Ô‡ÁÓÌ Á‡ÁÓÓ‚, ÏÏ
0,025 +0,063 0,025–0,088
0,050 0,050–0,113
0,075 0,075–0,138
0,100 0,100–0,163
0,125 0,125–0,188



151

Ç ÓÚÎË˜ËÂ ÓÚ éëí‡ ÒÚ‡Ì‰‡Ú Äçà ÌÂ Â„Î‡ÏÂÌÚËÛÂÚ ÒÓÓÚ-
ÌÓ¯ÂÌËÂ ‰Ë‡ÏÂÚ‡ ÓÚ‚ÂÒÚËfl ÒÂ‰Î‡ Ë ¯‡ËÍ‡, ‰‡ÌÌ˚È Ô‡‡-
ÏÂÚ ÓÒÚ‡ÂÚÒfl Ì‡ ÛÒÏÓÚÂÌËÂ ÙËÏ˚-ËÁ„ÓÚÓ‚ËÚÂÎfl. ëÚ‡Ì‰‡Ú-
Ì˚Â ‰Ë‡ÏÂÚ˚ ¯‡ËÍÓ‚ 19,05; 23,83; 28,58; 31,75; 34,93           
Ë 42,88 ÏÏ, ‚˚ÒÓÚ‡ ÒÂ‰Î‡ ‰Îfl ‚ÒÂı ‰Ë‡ÏÂÚÓ‚ ¯‡ËÍ‡ 12,7 ÏÏ,
Ì‡ÛÊÌ˚È ‰Ë‡ÏÂÚ ÒÂ‰Î‡ 23,32; 29,67; 35,26; 37,54; 43,69;    
51,05 ÏÏ, Ò ÔÂ‰ÂÎ¸Ì˚ÏË ÓÚÍÎÓÌÂÌËflÏË: ‚ÂıÌËÏ + 0,00, ÌËÊ-
ÌËÏ – 0,013 ÏÏ, ‰Ë‡ÏÂÚ Ù‡ÒÍË ÒÂ‰Î‡ Ó„‡ÌË˜Ë‚‡ÂÚÒfl ÔÓ Ï‡Í-
ÒËÏÛÏÛ 22,66; 28,22; 33,81; 36,09; 41,43; 48,79 ÏÏ. ç‡ Ì‡ÛÊÌÓÈ
ÒÚÓÓÌÂ ÒÂ‰Î‡ ÒÚ‡Ì‰‡Ú Äçà ‰ÓÔÛÒÍ‡ÂÚ ‚˚ÔÓÎÌÂÌËÂ Ù‡ÒÍË ÔÓ‰
Û„ÎÓÏ 45° ËÎË ÒÍÛ„ÎÂÌËfl ‡‰ËÛÒÓÏ ÔÓ ÛÒÏÓÚÂÌË˛ ËÁ„ÓÚÓ‚ËÚÂ-
Îfl. å‡ÚÂË‡Î ÒÚ‡Ì‰‡ÚÓÏ ÌÂ ÛÍ‡Á˚‚‡ÂÚÒfl, ÌÓ ÔÓ ‰‡ÌÌ˚Ï Í‡Ú‡-
ÎÓ„Ó‚ ÙËÏ˚ SBS ÏÓ„ÛÚ ÔËÏÂÌflÚ¸Òfl Í‡Í ÌÂÊ‡‚Â˛˘ËÂ ÒÚ‡ÎË,
Ú‡Í Ë ÒÚ‡ÎË ËÁ Í‡·Ë‰-‚ÓÎ¸Ù‡Ï‡ ‚ ‚Ë‰Â ‚ÒÚ‡‚ÓÍ ËÎË Ï‡ÚÂË‡-
Î‡ Ò‡ÏÓ„Ó ¯‡ËÍ‡ Ë ÒÂ‰Î‡ [14].

ëÚ‡Ì‰‡Ú Äçà ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ‚˚ÔÛÒÍ ÓÚÍ˚Ú˚ı Ë Á‡Í˚-
Ú˚ı ÍÓÔÛÒÓ‚ ÍÎ‡Ô‡ÌÓ‚ (ËÒ. 5.29), ÔË˜ÂÏ ˆÂÎ¸ÌÓÏÂÚ‡ÎÎË˜ÂÒ-
ÍËı. ç‡ Á‡Í˚Ú˚ı ÍÓÔÛÒ‡ı ÏÓ„ÛÚ ·˚Ú¸ Ë Î˚ÒÍË ÔÓ‰ ÍÎ˛˜,    
ÌÓ ÌÂ Ó·flÁ‡ÚÂÎ¸ÌÓ, ˝ÚÓ ÓÒÚ‡ÂÚÒfl Ì‡ ÛÒÏÓÚÂÌËÂ ËÁ„ÓÚÓ‚ËÚÂÎfl.
ÇÌÛÚÂÌÌËÂ ‡ÁÏÂ˚ ÍÓÔÛÒÓ‚, „‰Â ‰‚ËÊÂÚÒfl ¯‡ËÍ, ÒÚ‡Ì‰‡-
ÚÓÏ ÌÂ Â„Î‡ÏÂÌÚËÛ˛ÚÒfl, ÛÍ‡Á˚‚‡ÂÚÒfl ÎË¯¸, ˜ÚÓ ‡ÁÏÂ˚ Ë
ÍÓÌÙË„Û‡ˆËfl Ëı ‰ÓÎÊÌ˚ Ó·ÂÒÔÂ˜Ë‚‡Ú¸ Á‡ÁÓ ‰Îfl ¯‡ËÍ‡ Ë
ÔÓıÓ‰‡ ÊË‰ÍÓÒÚË. ëÚ‡Ì‰‡ÚÓÏ Á‡‰‡˛ÚÒfl Ì‡ÛÊÌ˚È ‰Ë‡ÏÂÚ

êËÒ. 5.28. è‡‡ ¯‡ËÍ – ÒÂ‰ÎÓ, ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Äï
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ÍÓÔÛÒ‡ Ë ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚Â ‡ÁÏÂ˚, ÔË˜ÂÏ ÚËÔ ÂÁ¸·˚ ÌÂ
ÛÍ‡Á˚‚‡ÂÚÒfl.

àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÔË ‡·ÓÚÂ ÍÎ‡Ô‡ÌÌÓ„Ó ÛÁÎ‡ ÍÓÔÛÒ ËÌÚÂÌÒË‚-
ÌÓ ËÁÌ‡¯Ë‚‡ÂÚÒfl ‚ÒÎÂ‰ÒÚ‚ËÂ ÍÓÌÚ‡ÍÚ‡ Ò ‰‚ËÊÛ˘ËÏÒfl ¯‡ËÍÓÏ,
ÓÒÓ·ÂÌÌÓ ÔË ÓÚÍ‡˜ÍÂ ÊË‰ÍÓÒÚÂÈ Ò ·ÓÎ¸¯ËÏ ÒÓ‰ÂÊ‡ÌËÂÏ ÏÂı‡-
ÌË˜ÂÒÍËı  ÔËÏÂÒÂÈ.  àÒıÓ‰fl  ËÁ ˝ÚÓ„Ó, ËÁ„ÓÚÓ‚ËÚÂÎË     ÏÓ„ÛÚ
ÔÓÍ˚‚‡Ú¸ ‚ÌÛÚÂÌÌ˛˛ ÔÓ‚ÂıÌÓÒÚ¸ ÍÓÔÛÒ‡ ÂÁËÌÓÈ ËÎË ÊÂ
ÔËÏÂÌflÚ¸ ÒÔÂˆË‡Î¸Ì˚Â ÍÓÓÁËÓÌÌÓ-ÒÚÓÈÍËÂ ‚ÒÚ‡‚ÍË [14].

ëÚ‡Ì‰‡ÚÓÏ Äçà, ‚ ÓÚÎË˜ËÂ ÓÚ ÓÚÂ˜ÂÒÚ‚ÂÌÌÓ„Ó ÒÚ‡Ì‰‡Ú‡,
ÌÂ ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚÒfl ‚˚ÔÛÒÍ ÍÎÂÚÓÍ, ÓÌË ‚˚ÔÓÎÌfl˛ÚÒfl Á‡Ó‰ÌÓ
Ò ÍÓÔÛÒÓÏ.

á‡ÏÍÓ‚˚Â ÓÔÓ˚

äÂÔÎÂÌËÂ ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚ ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Äï ÏÓÊÂÚ
·˚Ú¸ ‰‚Ûı ÚËÔÓ‚: Ï‡ÌÊÂÚÌÓ„Ó Ë ÏÂı‡ÌË˜ÂÒÍÓ„Ó. èÂ‚˚È ÚËÔ
ÍÂÔÎÂÌËfl Ò˜ËÚ‡ÂÚÒfl ÓÒÌÓ‚Ì˚Ï, Â„Ó Â˘Â Ì‡Á˚‚‡˛Ú “Á‡ÏÓÍ Ò
Ï‡ÌÊÂÚ‡ÏË “ÔÎ˛Ò 30”. í‡ÍÓÂ Ì‡Á‚‡ÌËÂ ˝ÚÓÚ ÚËÔ ÔÓÎÛ˜ËÎ
‚ÒÎÂ‰ÒÚ‚ËÂ ÚÓ„Ó, ˜ÚÓ Ì‡ÛÊÌ˚È ‰Ë‡ÏÂÚ Ï‡ÌÊÂÚ ‚ Ò‚Ó·Ó‰ÌÓÏ
ÒÓÒÚÓflÌËË ·ÓÎ¸¯Â ‚ÌÛÚÂÌÌÂ„Ó ‰Ë‡ÏÂÚ‡ Á‡ÏÍÓ‚ÓÈ ÓÔÓ˚ Ì‡
0,030 ‰˛ÈÏ‡, ËÎË 0,76 ÏÏ (ËÒ. 5.30, ‡).

èÓ‰Ó·ÌÓÂ ‚˚ÔÓÎÌÂÌËÂ Ï‡ÌÊÂÚ ÔÓÁ‚ÓÎflÂÚ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸
ÔÂ‰‚‡ËÚÂÎ¸ÌÓÂ ÍÂÔÎÂÌËÂ Ì‡ÒÓÒ‡ ‚ ÏÓÏÂÌÚ Â„Ó ÔÛÒÍ‡ Á‡ Ò˜ÂÚ

êËÒ. 5.29. éÚÍ˚Ú˚È Ë Á‡Í˚Ú˚È ÍÓÔÛÒ ÍÎ‡Ô‡Ì‡, ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Äï:
‡, · – Ó·˚˜ÌÓ„Ó  ËÒÔÓÎÌÂÌËfl; ‚ – ÔÓÍ˚Ú˚Â  ÂÁËÌÓÈ; 1 – ÍÓÔÛÒ;  2 – ÂÁËÌÓ-

‚ÓÂ ÔÓÍ˚ÚËÂ
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ÒËÎ˚ ÚÂÌËfl Ï‡ÌÊÂÚ Ó Á‡ÏÍÓ‚Û˛ ÓÔÓÛ. èË ˝ÚÓÏ Ï‡ÌÊÂÚ˚
fl‚Îfl˛ÚÒfl ˝ÎÂÏÂÌÚÓÏ „ÂÏÂÚËÁ‡ˆËË ‰Îfl ‡ÁÓ·˘ÂÌËfl Ó·Î‡ÒÚË
‚Ò‡Ò˚‚‡ÌËfl ÓÚ Ó·Î‡ÒÚË Ì‡„ÌÂÚ‡ÌËfl. å‡ÌÊÂÚÌ˚Â Á‡ÏÍÓ‚˚Â ÓÔÓ-
˚ ÏÓ„ÛÚ ‚˚ÔÛÒÍ‡Ú¸Òfl Í‡Í ‰Îfl ÍÂÔÎÂÌËfl Ì‡ÒÓÒ‡ ‚‚ÂıÛ (ÒÏ.
ËÒ. 5.20), Ú‡Í Ë ‚ÌËÁÛ (ÒÏ. ËÒ. 5.21).

êËÒ. 5.30. íËÔ˚ ÍÂÔÎÂÌËÈ ‚ÒÚ‡‚Ì˚ı Ì‡ÒÓÒÓ‚ Ë ÛÁÎ‡ ‚Ò‡Ò˚‚‡˛˘Â„Ó  ÍÎ‡Ô‡Ì‡  ÌÂ-
‚ÒÚ‡‚ÌÓ„Ó Ì‡ÒÓÒ‡, ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà:

‡ – Ï‡ÌÊÂÚÌÓÂ; · – ÏÂı‡ÌË˜ÂÒÍÓÂ; 1 – ÔÂÂ‚Ó‰ÌËÍ; 2 – ÔÓÒ‡‰Ó˜Ì‡fl Ï‡ÌÊÂÚ‡;   
3 – Á‡ÏÍÓ‚‡fl  ÓÔÓ‡;  4 – ÓÔÓÌÓÂ ÍÓÎ¸ˆÓ;  5 – „‡ÈÍ‡-Ï‡ÌÊÂÚ‡;  6 – ÍÓÌÛÒ;  7 –

ÔÎÛÌÊÂÌ˚È flÍÓ¸
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ëÚ‡Ì‰‡ÚÓÏ ÔÂ‰ÛÒÏÓÚÂÌ˚ ÏÂı‡ÌË˜ÂÒÍËÂ Á‡ÏÍÓ‚˚Â ÓÔÓ˚
‰‚Ûı ÓÒÌÓ‚Ì˚ı ÚËÔÓ‚: ‰Îfl ‚ÂıÌÂ„Ó (ÒÏ. ËÒ. 5.20) Ë ÌËÊÌÂ„Ó
(ÒÏ. ËÒ. 5.30, ·) ÍÂÔÎÂÌËfl. èÂ‰‚‡ËÚÂÎ¸ÌÓÂ Û‰ÂÊ‡ÌËÂ Ì‡-
ÒÓÒ‡ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Á‡ Ò˜ÂÚ ÔÛÊËÌ˚, ‡ ÛÔÎÓÚÌÂÌËÂ – Á‡ Ò˜ÂÚ
ÒÔÂˆË‡Î¸ÌÓ„Ó ÛÔÎÓÚÌËÚÂÎ¸ÌÓ„Ó ÍÓÎ¸ˆ‡ ËÁ ÏÂÚ‡ÎÎ‡. éÒÌÓ‚ÌÓÂ
ÓÚÎË˜ËÂ ÏÂı‡ÌË˜ÂÒÍÓ„Ó Á‡ÏÍ‡ ‚ÂıÌÂ„Ó ÍÂÔÎÂÌËfl ÒÚ‡Ì‰‡Ú‡
Äçà ÓÚ éëí‡ ‚ ÚÓÏ, ˜ÚÓ ‚ ÔÂ‚ÓÏ ÒÎÛ˜‡Â ÔÛÊËÌ‡ Á‡ÏÍ‡ ‡Ò-
ÔÓÎÓÊÂÌ‡ Ì‡ Ì‡ÒÓÒÂ, ‡ ‚Ó ‚ÚÓÓÏ – Ì‡ ÚÛ·‡ı çäí. ê‡ÒÔÓÎÓ-
ÊÂÌËÂ ÔÛÊËÌ˚ Ì‡ Ì‡ÒÓÒÂ ÔÓÁ‚ÓÎflÂÚ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸ ÂÂ Á‡ÏÂÌÛ
·ÂÁ ÔÓ‰˙ÂÏ‡ ÚÛ· ‚ ÒÎÛ˜‡Â ÒÎÓÏ‡ ÔÂ¸Â‚ ÔÛÊËÌ˚, ˜ÚÓ ‰ÓÒÚ‡-
ÚÓ˜ÌÓ ˜‡ÒÚÓ ‚ÒÚÂ˜‡ÂÚÒfl Ì‡ Ô‡ÍÚËÍÂ.

5.4. ç‡ÒÓÒÌ˚Â ¯Ú‡Ì„Ë

ç‡ÒÓÒÌ˚Â ¯Ú‡Ì„Ë, Ò‚ËÌ˜ÂÌÌ˚Â ‚ ¯Ú‡Ì„Ó‚Û˛ ÍÓÎÓÌÌÛ, ÔÂÂ-
‰‡˛Ú ‚ÓÁ‚‡ÚÌÓ-ÔÓÒÚÛÔ‡ÚÂÎ¸ÌÓÂ ‰‚ËÊÂÌËÂ ÓÚ ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡
¯Ú‡Ì„ ÔÓ‚ÂıÌÓÒÚÌÓ„Ó ÔË‚Ó‰‡ Í ÔÎÛÌÊÂÛ Ì‡ÒÓÒ‡.

òÚ‡Ì„‡ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÒÚ‡Î¸ÌÓÈ ÒÚÂÊÂÌ¸ ÍÛ„ÎÓ„Ó ÒÂ-
˜ÂÌËfl ‰Ë‡ÏÂÚÓÏ 12, 16, 18, 22, 25 ÏÏ, Ò ‚˚Ò‡ÊÂÌÌ˚ÏË ÍÓÌˆ‡ÏË.
ç‡ ÍÓÌˆ‡ı ¯Ú‡Ì„Ë ËÏÂÂÚÒfl Û˜‡ÒÚÓÍ Í‚‡‰‡ÚÌÓ„Ó ÒÂ˜ÂÌËfl ‰Îfl
Á‡ı‚‡Ú‡ ÔÓ‰ ÍÎ˛˜ ÔË Ò‚ËÌ˜Ë‚‡ÌËË-‡Á‚ËÌ˜Ë‚‡ÌËË, Ë ‚˚ÔÓÎ-
ÌÂÌ‡ ÂÁ¸·‡ ÏÂÚË˜ÂÒÍ‡fl ÒÔÂˆË‡Î¸Ì‡fl, ÔË˜ÂÏ ÂÁ¸·‡ Ì‡Í‡Ú˚-
‚‡ÂÚÒfl. òÚ‡Ì„Ë ÒÓÂ‰ËÌfl˛ÚÒfl ÏÂÊ‰Û ÒÓ·ÓÈ ÏÛÙÚ‡ÏË.

Ééëí 13877–80 ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ËÁ„ÓÚÓ‚ÎÂÌËÂ ¯Ú‡Ì„ ÌÓÏË-
Ì‡Î¸ÌÓÈ ‰ÎËÌÓÈ 8000 ÏÏ. ÑÎfl ÔÓ‰·Ó‡ ÌÂÓ·ıÓ‰ËÏÓÈ ‰ÎËÌ˚ ÔÓ‰-
‚ÂÒÍË ÍÓÎÓÌÌ˚ ËÁ„ÓÚÓ‚Îfl˛ÚÒfl ÛÍÓÓ˜ÂÌÌ˚Â ¯Ú‡Ì„Ë ‰ÎËÌÓÈ
1000, 1200, 1500, 2000 Ë 3000 ÏÏ.

ÑÎfl ÒÓÂ‰ËÌÂÌËfl ¯Ú‡Ì„ Ó‰ËÌ‡ÍÓ‚˚ı ‡ÁÏÂÓ‚ ‚˚ÔÛÒÍ‡˛Ú ÒÓÂ-
‰ËÌËÚÂÎ¸Ì˚Â ÏÛÙÚ˚, ‡ ¯Ú‡Ì„ ‡ÁÌ˚ı ‡ÁÏÂÓ‚ – ÔÂÂ‚Ó‰Ì˚Â
ÏÛÙÚ˚. åÛÙÚ˚ Í‡Ê‰Ó„Ó ÚËÔ‡ ËÁ„ÓÚÓ‚Îfl˛Ú ‚ ‰‚Ûı ËÒÔÓÎÌÂÌËflı:
Ò Î˚ÒÍ‡ÏË ÔÓ‰ ÍÎ˛˜ Ë ·ÂÁ ÌËı.

åÛÙÚ˚ ËÁ ÒÚ‡ÎË Ï‡ÓÍ 40 Ë 45 ÔÓ‰‚Â„‡˛Ú ÔÓ‚ÂıÌÓÒÚÌÓÈ
Á‡Í‡ÎÍÂ ÚÓÍÓÏ ‚˚ÒÓÍÓÈ ˜‡ÒÚÓÚ˚ (íÇó). ÑÎfl ÚflÊÂÎ˚ı ÛÒÎÓ‚ËÈ
˝ÍÒÔÎÛ‡Ú‡ˆËË ÏÛÙÚ˚ ËÁ„ÓÚÓ‚Îfl˛Ú ËÁ ÎÂ„ËÓ‚‡ÌÌÓÈ ÒÚ‡ÎË Ï‡-
ÍË 20ç2å.

òÚ‡Ì„Ë ÔÓÒÚ‡‚Îfl˛Ú Ò Ì‡‚ËÌ˜ÂÌÌ˚ÏË Ì‡ Ó‰ËÌ ÍÓÌÂˆ ÏÛÙ-
Ú‡ÏË. éÚÍ˚Ú‡fl ÂÁ¸·‡ ¯Ú‡Ì„Ë Ë ÏÛÙÚ˚ Á‡˘Ë˘‡ÂÚÒfl ÍÓÎÔ‡˜-
Í‡ÏË ËÎË ÔÓ·Í‡ÏË.

ÑÎfl ËÁ„ÓÚÓ‚ÎÂÌËfl Ì‡ÒÓÒÌ˚ı ¯Ú‡Ì„ (Ú‡·Î. 5.16) ËÒÔÓÎ¸ÁÛ˛Ú
ÒÚ‡Î¸ ÒÎÂ‰Û˛˘Ëı Ï‡ÓÍ:

40, ÌÓÏ‡ÎËÁÓ‚‡ÌÌ‡fl Ë ÌÓÏ‡ÎËÁÓ‚‡ÌÌ‡fl Ò ÔÓÒÎÂ‰Û˛˘ËÏ ÔÓ-
‚ÂıÌÓÒÚÌ˚Ï ÛÔÓ˜ÌÂÌËÂÏ Ì‡„Â‚ÓÏ íÇó;
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20ç2å (ÌËÍÂÎ¸-ÏÓÎË·‰ÂÌÓ‚‡fl), ÌÓÏ‡ÎËÁÓ‚‡ÌÌ‡fl, ÌÓÏ‡ÎË-
ÁÓ‚‡ÌÌ‡fl Ò ÔÓÒÎÂ‰Û˛˘ËÏ ÔÓ‚ÂıÌÓÒÚÌ˚Ï ÛÔÓ˜ÌÂÌËÂÏ Ì‡„Â-
‚ÓÏ íÇó ËÎË ÌÓÏ‡ÎËÁÓ‚‡ÌÌ‡fl Ò ÔÓÒÎÂ‰Û˛˘ÂÈ Ó·˙ÂÏÌÓÈ Á‡-
Í‡ÎÍÓÈ Ë ‚˚ÒÓÍËÏ ÓÚÔÛÒÍÓÏ;
15ç3åÄ, ÌÓÏ‡ÎËÁÓ‚‡ÌÌ‡fl Ò ÔÓÒÎÂ‰Û˛˘ËÏ ÔÓ‚ÂıÌÓÒÚÌ˚Ï

ÛÔÓ˜ÌÂÌËÂÏ Ì‡„Â‚ÓÏ íÇó;
15ï2çåî, Á‡Í‡ÎÍ‡ Ë ‚˚ÒÓÍËÈ ÓÚÔÛÒÍ ËÎË ÌÓÏ‡ÎËÁ‡ˆËfl Ë

‚˚ÒÓÍËÈ ÓÚÔÛÒÍ;
30ïåÄ, ÌÓÏ‡ÎËÁÓ‚‡ÌÌ‡fl Ò ÔÓÒÎÂ‰Û˛˘ËÏ ‚˚ÒÓÍËÏ ÓÚÔÛÒÍÓÏ

Ë ÛÔÓ˜ÌÂÌËÂÏ Ì‡„Â‚ÓÏ íÇó.
Ç Ì‡˜‡ÎÂ 70-ı „Ó‰Ó‚ ‡Á‡·ÓÚ‡Ì˚ ÒÚÂÍÎÓÔÎ‡ÒÚËÍÓ‚˚Â Ì‡ÒÓÒ-

Ì˚Â ¯Ú‡Ì„Ë (ëèçò) ‰Îfl ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‚ ÒÍ‚‡ÊËÌ‡ı Ò ÍÓÓ-
ÁËÓÌÌÓ-‡ÍÚË‚ÌÓÈ ÒÂ‰ÓÈ. äÓÌÒÚÛÍˆËfl Ëı ‡Ì‡ÎÓ„Ë˜Ì‡ ÒÚ‡Î¸-
Ì˚Ï. éÒÌÓ‚Ì‡fl ÓÒÓ·ÂÌÌÓÒÚ¸ – ÔË Ó‰ËÌ‡ÍÓ‚ÓÈ ÔÓ˜ÌÓÒÚË ÓÌË ‚
3–4 ‡Á‡ ÎÂ„˜Â ÒÚ‡Î¸Ì˚ı, ÌÓ ‚ 2–3 ‡Á‡ ˝Î‡ÒÚË˜ÌÂÂ. é·˚˜ÌÓ Ëı
ËÒÔÓÎ¸ÁÛ˛Ú (‚ ÒÓ˜ÂÚ‡ÌËË ÒÓ ÒÚ‡Î¸Ì˚ÏË) ‚ „ÎÛ·ÓÍËı ÒÍ‚‡ÊËÌ‡ı
(·ÓÎÂÂ 2000 Ï).

èÓËÁ‚Ó‰ËÚÂÎË – Á‡Û·ÂÊÌ˚Â ÙËÏ˚, Ò‚flÁ‡ÌÌ˚Â Ò ÔÓËÁ-
‚Ó‰ÒÚ‚ÓÏ ÙË·Â„Î‡Ò‡, Ë ÓÚÂ˜ÂÒÚ‚ÂÌÌ˚Â Á‡‚Ó‰˚, ‚˚ÔÛÒÍ‡˛˘ËÂ
ÒÚÂÍÎÓ‚ÓÎÓÍÌ‡.

èÓÎ˚Â ¯Ú‡Ì„Ë ÔÂ‰Ì‡ÁÌ‡˜ÂÌ˚ ‰Îfl ÔÂÂ‰‡˜Ë ‰‚ËÊÂÌËfl ÓÚ
„ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ÔÎÛÌÊÂÛ ÒÍ‚‡ÊËÌÌÓ„Ó Ì‡-
ÒÓÒ‡ ÔË ÌÂÔÂ˚‚ÌÓÈ ËÎË ÔÂËÓ‰Ë˜ÂÒÍÓÈ ÔÓ‰‡˜Â ‚ ÔÓÎÓÒÚ¸
Ì‡ÒÓÒÌ˚ı ÚÛ· ËÌ„Ë·ËÚÓÓ‚ ÍÓÓÁËË, ËÌ„Ë·ËÚÓÓ‚ ÔÓÚË‚ ÓÚ-
ÎÓÊÂÌËfl Ô‡‡ÙËÌ‡, ‡ÒÚ‚ÓËÚÂÎÂÈ Ô‡‡ÙËÌ‡, ÚÂÔÎÓÌÓÒËÚÂÎÂÈ,
‰Â˝ÏÛÎ¸„‡ÚÓÓ‚, ÊË‰ÍÓÒÚË „Ë‰ÓÁ‡˘ËÚ˚ Ì‡ÒÓÒ‡. èÓ‰ÛÍˆËfl
ÒÍ‚‡ÊËÌ˚ ÔË ˝ÚÓÏ ÏÓÊÂÚ ÓÚ·Ë‡Ú¸Òfl Í‡Í ÔÓ ˆÂÌÚ‡Î¸ÌÓÏÛ
Í‡Ì‡ÎÛ ÔÓÎ˚ı ¯Ú‡Ì„, Ú‡Í Ë ÔÓ ÍÓÎ¸ˆÂ‚ÓÏÛ ÔÓÒÚ‡ÌÒÚ‚Û ÏÂÊ‰Û
ÔÓÎ˚ÏË ¯Ú‡Ì„‡ÏË Ë çäí.

í ‡ · Î Ë ˆ ‡  5.16

ï‡‡ÍÚÂËÒÚËÍ‡ Ï‡ÚÂË‡ÎÓ‚ ÓÚÂ˜ÂÒÚ‚ÂÌÌ˚ı Ì‡ÒÓÒÌ˚ı ¯Ú‡Ì„

èÓÍ‡Á‡ÚÂÎ¸ ëÚ‡Î¸ Ï‡ÍË
40 20ç2å 30ïåÄ 15ç3åÄ 15ï2çåî

èÂ‰ÂÎ ÔÓ˜ÌÓÒÚË ÔË ‡ÒÚfl-
ÊÂÌËË, åè‡

570 630 610 650 700

èÂ‰ÂÎ ÚÂÍÛ˜ÂÒÚË, åè‡ 320 520 400 500 630
éÚÌÓÒËÚÂÎ¸ÌÓÂ ÒÛÊÂÌËÂ, % 45 65 62 60 63
í‚Â‰ÓÒÚ¸ ÔÓ ÅËÌÂÎ˛ 217 260 229 229 255

íÂıÌË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ÔÓÎ˚ı ¯Ú‡Ì„

ÑË‡ÏÂÚ Ì‡ÛÊÌ˚È, ÏÏ......................................... 42
íÓÎ˘ËÌ‡ ÒÚÂÌÍË, ÏÏ............................................. 3,5
ÑË‡ÏÂÚ Ì‡ÛÊÌÓÈ ÏÛÙÚ˚, ÏÏ................................ 57
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     ÑÎËÌ‡ ¯Ú‡Ì„Ë, ÏÏ:
        ÔÓÎÌÓÏÂÌÓÈ .............................................. 6000
        ÛÍÓÓ˜ÂÌÌÓÈ ............................................... 1000, 1500, 2000
     å‡ÒÒ‡ ÔÓÎÌÓÏÂÌÓÈ ¯Ú‡Ì„Ë, Í„ ..........................  25
     ÑÓÔÛÒÍ‡ÂÏÓÂ ÔÓ‚ÂıÌÓÒÚÌÓÂ Ì‡ÔflÊÂÌËÂ, åè‡......  80

èË ÔËÏÂÌÂÌËË ÔÓÎ˚ı ¯Ú‡Ì„ ËÁÏÂÌflÂÚÒfl ÍÓÌÒÚÛÍˆËfl Ó·Ó-
Û‰Ó‚‡ÌËfl ÛÒÚ¸fl ÒÍ‚‡ÊËÌ, ‚ ÒÓÒÚ‡‚ ÍÓÚÓÓ„Ó ‚ıÓ‰flÚ ÛÒÚ¸Â‚ÓÈ
Ò‡Î¸ÌËÍ ‰Îfl ÔÓÎ˚ı ¯Ú‡Ì„, ÛÒÚ¸Â‚ÓÈ ÔÓÎ˚È ¯ÚÓÍ, ÚÛ·ÓÔÓ‚Ó‰
¯‡ÌËÌ˚È, ÛÍ‡‚ ‚˚ÒÓÍÓ„Ó ‰‡‚ÎÂÌËfl Ë ‰.

òÚ‡Ì„Ó‚‡fl ÍÓÎÓÌÌ‡ ‡·ÓÚ‡ÂÚ ‚ ÚflÊÂÎ˚ı ÛÒÎÓ‚Ëflı, Ì‡ ÌÂÂ
‰ÂÈÒÚ‚Û˛Ú ‡„ÂÒÒË‚Ì‡fl ÒÍ‚‡ÊËÌÌ‡fl ÒÂ‰‡ Ë ÔÂÂÏÂÌÌ˚Â Ì‡-
„ÛÁÍË, ÔË‚Ó‰fl˘ËÂ Í Ì‡ÍÓÔÎÂÌË˛ ÛÒÚ‡ÎÓÒÚÌ˚ı fl‚ÎÂÌËÈ ‚
¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌÂ. äÓÏÂ ˝ÚÓ„Ó, ÍÓÎÓÌÌ‡ ¯Ú‡Ì„ ËÁÌ‡¯Ë‚‡ÂÚÒfl
‚ÒÎÂ‰ÒÚ‚ËÂ ÚÂÌËfl Ó· çäí ÔË ˝ÍÒÔÎÛ‡Ú‡ˆËË ‚ Ì‡ÍÎÓÌÌÓ Ì‡-
Ô‡‚ÎÂÌÌ˚ı ÒÍ‚‡ÊËÌ‡ı.

ç‡ ¯Ú‡Ì„Ó‚Û˛ ÍÓÎÓÌÌÛ ‰ÂÈÒÚ‚Û˛Ú ÒÎÂ‰Û˛˘ËÂ Ì‡„ÛÁÍË:
ÒÚ‡ÚË˜ÂÒÍËÂ – ‚ÂÒ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ Ò Û˜ÂÚÓÏ ÒËÎ˚ ÔÎ‡‚Û-

˜ÂÒÚË Ë ‚ÂÒ ÒÚÓÎ·‡ ÊË‰ÍÓÒÚË Ì‡‰ ÔÎÛÌÊÂÓÏ ‚˚ÒÓÚÓÈ ÓÚ ‰ËÌ‡-
ÏË˜ÂÒÍÓ„Ó ÛÓ‚Ìfl ÊË‰ÍÓÒÚË, Á‡ ‚˚˜ÂÚÓÏ Ó·˙ÂÏ‡, Á‡ÌËÏ‡ÂÏÓ„Ó
¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌÓÈ;

‰ËÌ‡ÏË˜ÂÒÍËÂ – ÒËÎ˚ ËÌÂˆËË ‰‚ËÊÛ˘ËıÒfl Ï‡ÒÒ ¯Ú‡Ì„Ó‚ÓÈ
ÍÓÎÓÌÌ˚ Ë ÊË‰ÍÓÒÚË, Ú‡Í Í‡Í Ëı ‰‚ËÊÂÌËÂ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Ò
ÛÒÍÓÂÌËÂÏ, ‡ Ú‡ÍÊÂ ÒËÎ˚ ‚Ë·‡ˆËË, Ó·ÛÒÎÓ‚ÎÂÌÌ˚Â ‚ÓÎÌÓ‚˚-
ÏË fl‚ÎÂÌËflÏË, ‚ÓÁÌËÍ‡˛˘ËÏË ‚ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌÂ ÔË ‡·ÓÚÂ
Ì‡ÒÓÒ‡.

èË ‡·ÓÚÂ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ‚ Ì‡ÍÎÓÌÌÓ Ì‡Ô‡‚ÎÂÌÌ˚ı
ÒÍ‚‡ÊËÌ‡ı Ë ÔË ÓÚÍ‡˜ÍÂ ‚˚ÒÓÍÓ‚flÁÍËı ÊË‰ÍÓÒÚÂÈ, ˝ÏÛÎ¸ÒËÈ
ÌÂÓ·ıÓ‰ËÏÓ Û˜ËÚ˚‚‡Ú¸ ÒËÎ˚ ÚÂÌËfl ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ Ó ÚÛ-
·˚ Ë ÊË‰ÍÓÒÚ¸, Ú‡Í Í‡Í Ëı ÁÌ‡˜ÂÌËÂ ÏÓÊÂÚ ·˚Ú¸ ÒÓËÁÏÂÂÌÓ Ò
‚ÂÒÓÏ ÍÓÎÓÌÌ˚.

ç‡Ë·ÓÎ¸¯ËÂ ‡ÒÚfl„Ë‚‡˛˘ËÂ Ì‡ÔflÊÂÌËfl ‰ÂÈÒÚ‚Û˛Ú ‚ ‚Âı-
ÌÂÈ ˜‡ÒÚË ÍÓÎÓÌÌ˚, Ì‡ËÏÂÌ¸¯ËÂ – ‚ ÌËÊÌÂÈ. é‰Ì‡ÍÓ ‚ ÌËÊÌÂÈ
˜‡ÒÚË ÍÓÎÓÌÌ˚ ÏÓ„ÛÚ ‚ÓÁÌËÍÌÛÚ¸ Ë ÒÊËÏ‡˛˘ËÂ Ì‡ÔflÊÂÌËfl
ÔË ıÓ‰Â ‚ÌËÁ ÔË ÓÚÍ‡˜ÍÂ ‚flÁÍËı ÊË‰ÍÓÒÚÂÈ Ë ˝ÏÛÎ¸ÒËÈ. ùÚÓ
ÓÚËˆ‡ÚÂÎ¸ÌÓ ‚ÎËflÂÚ Ì‡ ‰ÓÎ„Ó‚Â˜ÌÓÒÚ¸ ‡·ÓÚ˚ ¯Ú‡Ì„Ó‚ÓÈ ÍÓ-
ÎÓÌÌ˚, ÔÓ˝ÚÓÏÛ ‚ ˝ÚËı ÛÒÎÓ‚Ëflı ‰‡ÌÌ˚È Û˜‡ÒÚÓÍ ÛÒËÎË‚‡˛Ú,
Ú.Â. ÔËÏÂÌfl˛Ú  ÚflÊÂÎ˚Â  ¯Ú‡Ì„Ë  ËÎË ¯Ú‡Ì„Ë ·ÓÎ¸¯Â„Ó ‰Ë‡-
ÏÂÚ‡.

ÇÓÁÏÓÊÌÓ ÔËÏÂÌÂÌËÂ Ë ÒÔÂˆË‡Î¸Ì˚ı Ì‡ÒÓÒÓ‚ Ò ÛÚflÊÂÎËÚÂ-
ÎÂÏ ÌËÁ‡ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚.

ê‡ÁÛ¯ÂÌËÂ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÌÓÒËÚ ÛÒÚ‡ÎÓÒÚÌ˚È ı‡‡Í-
ÚÂ. èÓÏ˚ÒÎÓ‚˚È ÓÔ˚Ú ÔÓÍ‡Á‡Î, ˜ÚÓ ˜‡˘Â ‚ÒÂ„Ó ¯Ú‡Ì„‡ Ó·˚-
‚‡ÂÚÒfl Ì‡ Û˜‡ÒÚÍ‡ı 25–35 ÒÏ, ÔËÎÂ„‡˛˘Ëı Í „ÓÎÓ‚Í‡Ï, Ú.Â.
Ú‡Ï, „‰Â Ï‡ÍÒËÏ‡Î¸Ì˚Â ÍÓÌˆÂÌÚ‡ÚÓ˚ Ì‡ÔflÊÂÌËÈ Ë „‰Â ÏÓ-
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ÊÂÚ ‚ÓÁÌËÍÌÛÚ¸ ËÁ„Ë·‡˛˘ËÈ ÏÓÏÂÌÚ ÓÚ ‚ÓÁÏÓÊÌÓÈ ÌÂÒÓÓÒÌÓÒÚË
ÚÂÎ‡ Ë „ÓÎÓ‚ÍË ¯Ú‡Ì„Ë.

ÑÓÎ„Ó‚Â˜ÌÓÒÚ¸ ¯Ú‡Ì„ ÒÌËÊ‡ÂÚÒfl ÔË ‡·ÓÚÂ ‚ ÍÓÓÁËÓÌÌÓÈ
ÒÂ‰Â.

á‡ Û·ÂÊÓÏ ¯Ú‡Ì„Ë Ë ÏÛÙÚ˚ Í ÌËÏ ‚˚ÔÛÒÍ‡˛ÚÒfl ÔÓ ÒÚ‡Ì-
‰‡ÚÛ Äçà11Ç. ëÓ„Î‡ÒÌÓ ‰‡ÌÌÓÏÛ ÒÚ‡Ì‰‡ÚÛ Ì‡ÒÓÒÌ˚Â ¯Ú‡Ì„Ë
‡ÁÎË˜‡˛Ú ÎË¯¸ ÔÓ ÔÓÍ‡Á‡ÚÂÎflÏ ÔÓ˜ÌÓÒÚË Ì‡ ‡ÒÚflÊÂÌËÂ.
Ç˚·Ó Ï‡ÚÂË‡Î‡, ÏÂÚÓ‰Ó‚ ÛÔÓ˜ÌÂÌËfl, ÚÂıÌÓÎÓ„Ë˜ÂÒÍËı ÔË-
ÂÏÓ‚ ËÁ„ÓÚÓ‚ÎÂÌËfl, ÔÓ‚˚¯‡˛˘Ëı Ì‡‰ÂÊÌÓÒÚ¸ ¯Ú‡Ì„Ë, ÒÚ‡Ì‰‡-
ÚÓÏ ÌÂ Ó„Ó‚ÓÂÌ˚ Ë ÓÒÚ‡‚ÎÂÌ˚ Ì‡ ÛÒÏÓÚÂÌËÂ ËÁ„ÓÚÓ‚ËÚÂÎfl.
èÓÒÎÂ‰ÌÂÂ ÓÒÓ·ÂÌÌÓ ÒËÎ¸ÌÓ ‚ÎËflÂÚ Ì‡ ‰ÓÎ„Ó‚Â˜ÌÓÒÚ¸ ‡·ÓÚ˚
¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚, ÔÓ˝ÚÓÏÛ ÔË ÔËÓ·ÂÚÂÌËË ¯Ú‡Ì„ ˝ÚÓÏÛ
ÌÂÓ·ıÓ‰ËÏÓ Û‰ÂÎflÚ¸ ÓÒÓ·ÓÂ ‚ÌËÏ‡ÌËÂ. èÓ ÔÓÍ‡Á‡ÚÂÎflÏ ÔÓ˜ÌÓÒ-
ÚË ÒÚ‡Ì‰‡Ú Äçà ‡Á‰ÂÎflÂÚ ¯Ú‡Ì„Ë Ì‡ ÍÎ‡ÒÒ˚.

äÎ‡ÒÒ Äçàä. èÂ‰ÂÎ ÔÓ˜ÌÓÒÚË Ì‡ ‡ÒÚflÊÂÌËÂ – ÏËÌËÏÛÏ
85 000 ÙÛÌÚÓ‚ Ì‡ Í‚‡‰‡ÚÌ˚È ‰˛ÈÏ (590 åè‡), Ï‡ÍÒËÏÛÏ    
115 000 ÙÛÌÚÓ‚ Ì‡ Í‚‡‰‡ÚÌ˚È ‰˛ÈÏ (790 åè‡).

äÎ‡ÒÒ Äçàë. èÂ‰ÂÎ ÔÓ˜ÌÓÒÚË Ì‡ ‡ÒÚflÊÂÌËÂ – ÏËÌËÏÛÏ
90 000 ÙÛÌÚÓ‚ Ì‡ Í‚‡‰‡ÚÌ˚È ‰˛ÈÏ (630 åè‡), Ï‡ÍÒËÏÛÏ   
115 000 ÙÛÌÚÓ‚ Ì‡ Í‚‡‰‡ÚÌ˚È ‰˛ÈÏ (790 åè‡).

äÎ‡ÒÒ ÄçàÑ. èÂ‰ÂÎ ÔÓ˜ÌÓÒÚË Ì‡ ‡ÒÚflÊÂÌËÂ – ÏËÌËÏÛÏ
115 000 ÙÛÌÚÓ‚ Ì‡ Í‚‡‰‡ÚÌ˚È ‰˛ÈÏ (790 åè‡), Ï‡ÍÒËÏÛÏ  
140 000 ÙÛÌÚÓ‚ Ì‡ Í‚‡‰‡ÚÌ˚È ‰˛ÈÏ (969 åè‡).

é·˚˜ÌÓ ÔËÏÂÌfl˛ÚÒfl Û„ÎÂÓ‰ËÒÚÓ-Ï‡„‡ÌˆÂ‚˚Â ÒÚ‡ÎË ‰Îfl
ÍÎ‡ÒÒ‡ ë, ÌËÍÂÎÂÏÓÎË·‰ÂÌÓ‚˚Â ÛÎÛ˜¯ÂÌÌ˚Â ÒÚ‡ÎË ‰Îfl ÍÎ‡ÒÒ‡
ä Ë ıÓÏÓÏÓÎË·‰ÂÌÓ‚˚Â ÛÎÛ˜¯ÂÌÌ˚Â ÒÚ‡ÎË ‰Îfl ÍÎ‡ÒÒ‡ Ñ.

ä‚‡‰‡Ú ¯Ú‡Ì„Ë Ï‡ÍËÛÂÚÒfl Ú‚Â‰˚Ï ¯Ú‡ÏÔÓÏ, „‰Â ÛÍ‡Á˚‚‡-
ÂÚÒfl ÙËÏÂÌÌ˚È ÁÌ‡Í ËÁ„ÓÚÓ‚ËÚÂÎfl, Ó·ÓÁÌ‡˜ÂÌËÂ ÒÚ‡Ì‰‡Ú‡,
ÍÎ‡ÒÒ Äçà, ÍÓ‰ Ë‰ÂÌÚËÙËÍ‡ˆËË ‡ÒÔÎ‡‚‡, ÏÂÒflˆ Ë „Ó‰ ËÁ„ÓÚÓ‚-
ÎÂÌËfl.

ç‡ ËÒ. 5.31 ÔÂ‰ÒÚ‡‚ÎÂÌ Ó·˘ËÈ ‚Ë‰ ¯Ú‡Ì„Ë, ‡ ‚ Ú‡·Î. 5.17
‰‡Ì˚ ‡ÁÏÂ˚ ¯Ú‡Ì„Ë ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà11Ç [14].

êËÒ. 5.31. ç‡ÒÓÒÌ˚Â ¯Ú‡Ì„Ë, ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà [14]
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í ‡ · Î Ë ˆ ‡  5.17

çÓÏËÌ‡Î¸Ì˚È ‡ÁÏÂ ÑÎËÌ‡ çÓÏË-
ÑË‡ÏÂÚ
¯Ú‡Ì„Ë d

ÑÎËÌ‡ ¯Ú‡Ì„Ë
L∗∗

ê‡ÁÏÂ
ÔÓ‰

Î˚ÒÍË
ÔÓ‰

ÑË‡-
ÏÂÚ

Ì‡Î¸-
Ì˚È

ÑÎËÌ‡
ÌËÔ-

‰˛ÈÏ˚ ÏÏ ÙÛÚ˚ ÏÏ
ÍÎ˛˜∗∗
Ws, ÏÏ

ÍÎ˛˜
Wi,
ÏÏ

·ÛÚ‡
Df, ÏÏ

‰Ë‡-
ÏÂÚ
ÂÁ¸·˚
Bs, ÏÏ

ÔÂÎfl
Ls, ÏÏ

5/8 15,9 25
ËÎË
30

7620
ËÎË
9140

22,2 31,75 31,75 23,8 31,75

3/4 19,0 25
ËÎË
30

7620
ËÎË
9140

25,4 31,75 38,1 26,99 36,5

7/8 22,2 25
ËÎË
30

7620
ËÎË
9140

25,4 31,75 41,28 30,16 41,28

1 25,4 25
ËÎË
30

7620
ËÎË
9140

33,3 38,1 50,8 34,52 47,63

1 1/8 28,6 25
ËÎË
30

7620
ËÎË
9140

38,1 41,28 57,2 39,69 53,98

 ∗ ÑÓÔÛÒÍ ± 2 ‰˛ÈÏ‡ (50,8 ÏÏ).
∗∗ ÑÓÔÛÒÍ ± 0,8 ÏÏ.

ëÚ‡Ì‰‡ÚÓÏ ÔÂ‰ÛÒÏÓÚÂÌ ‚˚ÔÛÒÍ ¯Ú‡Ì„ ‰Îfl ÔÓ‰„ÓÌÍË
ÍÓÎÓÌÌ˚ (pony rods) ‰ÎËÌ‡ÏË 2, 4, 6, 8, 10 Ë 12 ÙÛÚÓ‚ (61, 122,
183, 244, 305, 366 ÒÏ).

êÂÁ¸·˚ „ÓÚÓ‚˚ı ‰Îfl ÓÚ„ÛÁÍË ¯Ú‡Ì„ ÒÏ‡Á˚‚‡˛ÚÒfl ÒÔÂˆË‡Î¸-
ÌÓÈ ÒÏ‡ÁÍÓÈ Ë Á‡˘Ë˘‡˛ÚÒfl ÔÎ‡ÒÚÏ‡ÒÒÓ‚˚ÏË ÍÓÎÔ‡˜Í‡ÏË Ë
Á‡„ÎÛ¯Í‡ÏË.

èÓ ÒÚ‡Ì‰‡ÚÛ Äçà ÔÂ‰ÛÒÏÓÚÂÌ ‚˚ÔÛÒÍ ÏÛÙÚ, ÍÓÚÓ˚Â
ÏÓ„ÛÚ ‚˚ÔÓÎÌflÚ¸Òfl Ò Î˚ÒÍÓÈ ÔÓ‰ ÍÎ˛˜ ËÎË ·ÂÁ ÌÂÂ (ËÒ. 5.32,
Ú‡·Î. 5.18).

ÇË‰ÌÓ, ˜ÚÓ ‰Îfl ¯Ú‡Ì„ 5/8, 
3/4, 

7/8 Ë 1,0 ‰˛ÈÏ‡ ‰ÎËÌ‡ ÏÛÙ-
Ú˚ Ó‰ËÌ‡ÍÓ‚‡ – 101,6 ÏÏ (4 ‰˛ÈÏ‡). çËÔÔÂÎ¸Ì‡fl ÊÂ ˜‡ÒÚ¸
¯Ú‡Ì„Ë ÔË ˝ÚÓÏ Û‚ÂÎË˜Ë‚‡ÂÚÒfl. èÓ˝ÚÓÏÛ ÔË ÒÏ‡Á˚‚‡ÌËË
ÂÁ¸·Ó‚˚ı ÒÓÂ‰ËÌÂÌËÈ ‚ÌÛÚÂÌÌflfl ÔÓÎÓÒÚ¸ ÏÛÙÚ˚ ÏÓÊÂÚ ÔÂÂ-
ÔÓÎÌËÚ¸Òfl ÒÏ‡ÁÍÓÈ, ˜ÚÓ ÔÂÔflÚÒÚ‚ÛÂÚ Ò‚ËÌ˜Ë‚‡ÌË˛ ÒÓÂ‰ËÌÂ-
ÌËfl. èÓ˝ÚÓÏÛ Ó·ËÎ¸Ì‡fl ÒÏ‡ÁÍ‡ ÂÁ¸·Ó‚˚ı ÒÓÂ‰ËÌÂÌËÈ ÌÂ ÂÍÓ-
ÏÂÌ‰ÛÂÚÒfl.

ç‡ ‰ÓÎ„Ó‚Â˜ÌÓÒÚ¸ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ·ÓÎ¸¯ÓÂ ‚ÎËflÌËÂ ÓÍ‡-
Á˚‚‡ÂÚ ÏÓÏÂÌÚ Ò‚ËÌ˜Ë‚‡ÌËfl ÂÁ¸·Ó‚Ó„Ó ÒÓÂ‰ËÌÂÌËfl. èÓ˜ÌÓÒÚ¸
ÂÁ¸·Ó‚Ó„Ó ÒÓÂ‰ËÌÂÌËfl ‰ÓÎÊÌ‡ ·˚Ú¸ ÌÂ ÏÂÌ¸¯Â ÔÓ˜ÌÓÒÚË ÚÂÎ‡
¯Ú‡Ì„Ë.

è‡‚ËÎ¸ÌÓ Ò‚ËÌ˜ÂÌÌÓÂ ÂÁ¸·Ó‚ÓÂ ÒÓÂ‰ËÌÂÌËÂ ‰ÓÎÊÌÓ ÒÓÁ‰‡-
‚‡Ú¸ Ì‡ ÛÔÓÌ˚ı ÚÓˆ‡ı ÏÛÙÚ˚ Ë ÌËÔÔÂÎfl Ú‡ÍËÂ ÒÊËÏ‡˛˘ËÂ
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Ì‡ÔflÊÂÌËfl, ˜ÚÓ·˚ ÔË ‡·ÓÚÂ ÒÓÂ‰ËÌÂÌËfl ‚ ÒÍ‚‡ÊËÌÂ Ï‡ÍÒË-
Ï‡Î¸ÌÓ ‚ÓÁÏÓÊÌÓÂ ‡ÒÚfl„Ë‚‡˛˘ÂÂ ÛÒËÎËÂ ‚ ¯Ú‡Ì„‡ı ÌÂ ÏÓ„ÎÓ
‡ÁÊ‡Ú¸ Ë ‡ÒÍ˚Ú¸ ÒÚ˚Í. èË Ò·ÓÍÂ ÒÓÂ‰ËÌÂÌËfl ÌÂÓ·ıÓ‰ËÏÓ
Ó˜Ë˘‡Ú¸ Ë ÒÏ‡Á˚‚‡Ú¸ ÂÁ¸·Û. ä‡Í ÛÍ‡Á˚‚‡ÂÚÒfl ‚ ‡·ÓÚÂ [14],
˝ÚÓ ÒËÎ¸ÌÓ ‚ÎËflÂÚ Ì‡ Ô‡‚ËÎ¸ÌÓÒÚ¸ Ò·ÓÍË ÒÓÂ‰ËÌÂÌËfl, Ú‡Í
Í‡Í ËÁ 100 % ÍÛÚfl˘Â„Ó ÏÓÏÂÌÚ‡ ÎË¯¸ 10 % ‡ÒıÓ‰ÛÂÚÒfl Ì‡ ÒÓ-
Á‰‡ÌËÂ ÒÊËÏ‡˛˘Ëı Ì‡ÔflÊÂÌËÈ, ÓÒÚ‡Î¸Ì˚Â – Ì‡ ÚÂÌËÂ.

ÑÎfl Ô‡‚ËÎ¸ÌÓ„Ó Ò‚ËÌ˜Ë‚‡ÌËfl ÍÓÎÓÌÌ˚ ÌÂÓ·ıÓ‰ËÏÓ ÔËÏÂ-
ÌflÚ¸ ÒÔÂˆË‡Î¸Ì˚Â ÏÂı‡ÌË˜ÂÒÍËÂ ÍÎ˛˜Ë. ë‚ËÌ˜Ë‚‡ÌËÂ ‚Û˜ÌÛ˛
¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÌÂ ÔÓÁ‚ÓÎflÂÚ ‰ÓÒÚË˜¸ ÚÂ·ÛÂÏ˚ı ÏÓÏÂÌÚÓ‚.

í ‡ · Î Ë ˆ ‡  5.18

ê‡ÁÏÂ˚ ÏÛÙÚ˚, ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà [14]

ÑË‡ÏÂÚ ¯Ú‡Ì„Ë

ç‡ÛÊ-
Ì˚È ‰Ë‡-
ÏÂÚ W,

ÏÏ

ÑÎËÌ‡
Ni, ÏÏ

ê‡ÁÏÂ
ÔÓ‰ ÍÎ˛˜
Ws, ÏÏ

ÑÎËÌ‡
Î˚ÒÍË

ÔÓ‰ ÍÎ˛˜
Wi, ÏÏ

å‡ÒÒ‡
ÏÛÙÚ˚,

Í„

‰˛ÈÏ ÏÏ
5/8 15,9 38,1 101,6 34,9 31,8 0,60
3/4 19,0 41,3 101,6 38,1 31,8 0,70
7/8 22,2 46,0 101,6 41,3 31,8 0,85
1 25,4 55,6 101,6 47,6 38,1 1,10

1 1/8 28,6 60,3 114,3 53,99 41,3 2,00

êËÒ.  5.32.  åÛÙÚ‡,  ÔÓ  ÒÚ‡Ì‰‡ÚÛ  Äçà
[14]
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ç‡ÔËÏÂ, ‰Îfl ¯Ú‡Ì„Ë 7/8 ‰˛ÈÏ‡ ÌÂÓ·ıÓ‰ËÏ˚È ÍÛÚfl˘ËÈ ÏÓ-
ÏÂÌÚ ÒÓÒÚ‡‚ÎflÂÚ ÔÓ ‰‡ÌÌ˚Ï [14] ÓÍÓÎÓ 70 Í„⋅Ï, ËÎË ÔË ‰ÎËÌÂ
ÛÍÓflÚÍË ÍÎ˛˜‡ 0,5 Ï ÛÒËÎËÂ, ÔËÍÎ‡‰˚‚‡ÂÏÓÂ ‡·Ó˜ËÏ, ‰ÓÎÊ--
ÌÓ ·˚Ú¸ ÌÂ ÏÂÌÂÂ 140 Í„, ˜ÚÓ ÌÂ‚ÓÁÏÓÊÌÓ ÔË ÒÂËÈÌ˚ı ÓÔÂ‡-
ˆËflı.

ä‡Í ÛÊÂ ÛÍ‡Á˚‚‡ÎÓÒ¸ ‡ÌÂÂ, Ì‡ ‰ÓÎ„Ó‚Â˜ÌÓÒÚ¸ ‡·ÓÚ˚ ÍÓÎÓÌ-
Ì˚ ·ÓÎ¸¯ÓÂ ‚ÎËflÌËÂ ÓÍ‡Á˚‚‡ÂÚ ÚÂıÌÓÎÓ„Ëfl ÔÓËÁ‚Ó‰ÒÚ‚‡ ¯Ú‡Ì-
„Ë Ë ÔËÏÂÌflÂÏ˚Â ÔË ËÁ„ÓÚÓ‚ÎÂÌËË ÏÂÚÓ‰˚ ÛÔÓ˜ÌÂÌËfl, ÓÒÓ-
·ÂÌÌÓ ÒÓÒÚÓflÌËÂ Ì‡ÛÊÌÓÈ ÔÓ‚ÂıÌÓÒÚË ÚÂÎ‡ ¯Ú‡Ì„Ë. àÁ„ÓÚÓ‚-
ÎÂÌËÂ ¯Ú‡Ì„ ·ÂÁ ÛÔÓ˜ÌÂÌËfl ÏÓÊÂÚ ÔË‚ÂÒÚË Í Ó·‡ÁÓ‚‡ÌË˛
ÏËÍÓÚÂ˘ËÌ Ì‡ ÚÂÎÂ ¯Ú‡Ì„Ë, ÍÓÚÓ˚Â ‚˚ÒÚÛÔ‡˛Ú ÍÓÌˆÂÌÚ‡-
Ú‡ÏË Ì‡ÔflÊÂÌËÈ Ë Ó˜‡„‡ÏË ÍÓÓÁËË.

èÓfl‚ÎÂÌËÂ ÏËÍÓÚÂ˘ËÌ ÏÓÊÂÚ ÔÓËÒıÓ‰ËÚ¸ ‚ÒÎÂ‰ÒÚ‚ËÂ ÌÂ-
ÓÒÚÓÓÊÌÓ„Ó Ó·‡˘ÂÌËfl ÒÓ ¯Ú‡Ì„‡ÏË ‚ ÔÓˆÂÒÒÂ Ëı Ú‡ÌÒÔÓ-
ÚËÓ‚ÍË, ÒÔÛÒÍÓÔÓ‰˙ÂÏÌ˚ı ÓÔÂ‡ˆËflı Ë ‰. èÓ˝ÚÓÏÛ ÒÛ˘ÂÒÚ‚Û-
˛Ú ÒÔÂˆË‡Î¸Ì˚Â ÚÂ·Ó‚‡ÌËfl ÒÚ‡Ì‰‡Ú‡ Äçà ÔÓ Ó·‡˘ÂÌË˛ ÒÓ
¯Ú‡Ì„‡ÏË [14].

è‡‚ËÎ‡  Ó·ÒÎÛÊË‚‡ÌËfl Ë Ó·‡˘ÂÌËfl  Ò  Ì‡ÒÓÒÌ˚ÏË  ¯Ú‡Ì-
„‡ÏË.

1. èË Ú‡ÌÒÔÓÚËÓ‚ÍÂ Ë ˝ÍÒÔÎÛ‡Ú‡ˆËË ¯Ú‡Ì„ ÌÂÓ·ıÓ‰ËÏÓ,
˜ÚÓ·˚ ¯Ú‡Ì„Ë Ë Ëı ÍÓÌˆ˚ ÌÂ Û‰‡flÎËÒ¸ ÌË Ó·Ó ˜ÚÓ, ÏÓ„Û˘ÂÂ
‚˚Á‚‡Ú¸ ‚ÏflÚËÌ˚ ËÎË ËÁ„Ë· ¯Ú‡Ì„. èÓ‚ÂÊ‰ÂÌËÂ ÂÁ¸·˚    
ÔÂ‰ÛÔÂÊ‰‡ÂÚÒfl ÔÛÚÂÏ ÛÒÚ‡ÌÓ‚ÍË ÔÂ‰Óı‡ÌËÚÂÎ¸Ì˚ı ÍÓÎÔ‡˜-
ÍÓ‚ Ë Á‡„ÎÛ¯ÂÍ. ÇÏflÚËÌ˚, ËÒÍË‚ÎÂÌËfl ËÎË ËÁ„Ë· ¯Ú‡Ì„    
Ò˜ËÚ‡˛ÚÒfl ÌÂËÒÔ‡‚ËÏ˚ÏË ‰ÂÙÂÍÚ‡ÏË Ë ÚÂ·Û˛Ú Á‡·‡ÍÓ‚ÍË
¯Ú‡Ì„.

2. òÚ‡Ì„Ë ÒÎÂ‰ÛÂÚ ÔÓ ‚ÓÁÏÓÊÌÓÒÚË Ú‡ÌÒÔÓÚËÓ‚‡Ú¸ Ë
ÒÍÎ‡‰ËÓ‚‡Ú¸ ‚ ÛÔ‡ÍÓ‚ÍÂ ‰Ó ÏÓÏÂÌÚ‡ ÛÒÚ‡ÌÓ‚ÍË Ëı ‚ ÒÍ‚‡ÊËÌÂ.
ÑÎfl ‡ÒÔ‡ÍÓ‚ÍË ¯Ú‡Ì„ ÌÂÓ·ıÓ‰ËÏÓ ÔÓÎ¸ÁÓ‚‡Ú¸Òfl ÔÓ‰ıÓ‰fl˘ËÏ
ËÌÒÚÛÏÂÌÚÓÏ, ÌÂ ÔÓ‚ÂÊ‰‡˛˘ËÏ ¯Ú‡Ì„Ë. Ç ÓÒÓ·ÂÌÌÓÒÚË ÒÎÂ-
‰ÛÂÚ ÓÔ‡Ò‡Ú¸Òfl ËÁ„Ë·‡ ¯Ú‡Ì„.

3. çË ‚ ÍÓÂÏ ÒÎÛ˜‡Â ÌÂÎ¸Áfl ·ËÚ¸ ÏÓÎÓÚÍÓÏ ÔÓ ÔÂ‰Óı‡ÌË-
ÚÂÎ¸Ì˚Ï ÍÓÎÔ‡Í‡Ï ÂÁ¸·˚ ÏÛÙÚ˚ ËÎË ÔÓ Ò‡ÏËÏ ÏÛÙÚ‡Ï, ÔÓ ‚˚-
Ò‡ÊÂÌÌ˚Ï ÍÓÌˆ‡Ï ËÎË Î˚ÒÍ‡Ï ÔÓ‰ ÍÎ˛˜. é‰ËÌ-Â‰ËÌÒÚ‚ÂÌÌ˚È
Û‰‡ ÏÓÊÂÚ ÔÓ‚Â‰ËÚ¸ Î˛·Û˛ ˜‡ÒÚ¸ ¯Ú‡Ì„Ë ËÎË ÏÛÙÚ˚ Ì‡-
ÒÚÓÎ¸ÍÓ, ˜ÚÓ ‚ÓÁÌËÍ‡ÂÚ ÓÔ‡ÒÌÓÒÚ¸ ÂÂ ÔÂÊ‰Â‚ÂÏÂÌÌÓ„Ó ‡ÁÛ-
¯ÂÌËfl.

4. ç‡ ˝ÍÒÔÎÛ‡Ú‡ˆËÓÌÌÛ˛ ‚˚¯ÍÛ ËÎË Ï‡˜ÚÛ ‡„Â„‡Ú‡ ¯Ú‡Ì„Ë
ÒÎÂ‰ÛÂÚ Á‡Ú‡ÒÍË‚‡Ú¸ ÔÓ¯ÚÛ˜ÌÓ, Ò ÓÒÓ·ÓÈ ‚ÌËÏ‡ÚÂÎ¸ÌÓÒÚ¸˛, ÒÎÂ-
‰fl, ˜ÚÓ·˚ ¯Ú‡Ì„Ë ÌÂ Û‰‡flÎËÒ¸ Ó ÁÂÏÎ˛, ÏÓÒÚÍË ÎË·Ó ‰Û„Û˛
˜‡ÒÚ¸ ‚˚¯ÍË ËÎË Ï‡˜Ú˚. äÓÏÂ ÚÓ„Ó, ÌÂÓ·ıÓ‰ËÏÓ ÔÂ‰ÛÔÂ‰ËÚ¸
˜ÂÁÏÂÌÓÂ ËÁ„Ë·‡ÌËÂ ¯Ú‡Ì„ ‚Ó ‚ÂÏfl Ëı Á‡Ú‡ÒÍË‚‡ÌËfl.

5. ÑÎfl ÔÂ‰ÓÚ‚‡˘ÂÌËfl ÌÂÔ‡‚ËÎ¸ÌÓ„Ó Ò‚ËÌ˜Ë‚‡ÌËfl ÌÂÓ·ıÓ-
‰ËÏÓ ÛÒÚ‡ÌÓ‚ËÚ¸ ‚˚¯ÍÛ ËÎË Ï‡˜ÚÛ ‡„Â„‡Ú‡ Ú‡ÍËÏ Ó·‡ÁÓÏ, ˜ÚÓ-
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·˚ ¯Ú‡Ì„‡ Ì‡ıÓ‰ËÎ‡Ò¸ ÚÓ˜ÌÓ Ì‡‰ ˆÂÌÚÓÏ ÒÍ‚‡ÊËÌ˚, ÍÓ„‰‡ ÓÌ‡
Ò‚Ó·Ó‰ÌÓ ‚ËÒËÚ Ì‡ ˝ÎÂ‚‡ÚÓÂ.

6. äÓ„‰‡ ÂÁ¸·‡ ÌËÔÔÂÎfl ¯Ú‡Ì„Ë ÔÓÔ‡‰‡ÂÚ Ì‡ ÏÛÙÚÛ, ¯Ú‡Ì„‡
‰ÓÎÊÌ‡ ‚ËÒÂÚ¸ ÒÓ‚Â¯ÂÌÌÓ ÔflÏÓ, ˜ÚÓ·˚ ÔÂ‰ÛÔÂ‰ËÚ¸ ÍÓÒÛ˛
ÔÓÒ‡‰ÍÛ ÂÁ¸·˚. Ç ÒÎÛ˜‡Â ÍÓÒÓÈ ÔÓÒ‡‰ÍË ÌÂÓ·ıÓ‰ËÏÓ ‡Á˙Â‰Ë-
ÌËÚ¸ ÒÓÂ‰ËÌÂÌËÂ Ë Ó·‡·ÓÚ‡Ú¸ ÌËÔÔÂÎ¸ ÔÎ‡¯ÍÓÈ, ‡ ÏÛÙÚÛ –
ÏÂÚ˜ËÍÓÏ. á‡ÚÂÏ Ó˜ËÒÚËÚ¸ ÂÁ¸·˚, ÔÓÍÓÌÚÓÎËÓ‚‡Ú¸ Ëı ÒÓ-
ÒÚÓflÌËÂ Ë ‚ÌÓ‚¸ ÒÏ‡Á‡Ú¸.

7. ÖÒÎË ‰Îfl Ò‚ËÌ˜Ë‚‡ÌËfl ËÎË ‡Á‚ËÌ˜Ë‚‡ÌËfl ¯Ú‡Ì„Ó‚˚ı ÒÓ-
Â‰ËÌÂÌËÈ ÔËÏÂÌfl˛ÚÒfl Û˜Ì˚Â ÍÎ˛˜Ë, ÒÎÂ‰ÛÂÚ ÔËÏÂÌflÚ¸
ÚÓÎ¸ÍÓ ÍÎ˛˜Ë, ÔË„Ó‰Ì˚Â ‰Îfl ‰‡ÌÌÓÈ ‡·ÓÚ˚. ÑÎfl Ò‚ËÌ˜Ë‚‡-
ÌËfl, Ì‡ÔËÏÂ, ÂÍÓÏÂÌ‰Û˛Ú ÔËÏÂÌflÚ¸ ‰‚‡ ÍÎ˛˜‡ Ò ÛÍÓflÚÍ‡-
ÏË ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ ‰ÎËÌ˚. ä‡Í Ô‡‚ËÎÓ, ÚË ËÎË ˜ÂÚ˚Â
ÒËÎ¸Ì˚ı Û‰‡‡ ÓÔ˚ÚÌÓ„Ó ‡·Ó˜Â„Ó ‰‡˛Ú ‰ÓÒÚ‡ÚÓ˜Ì˚È ÍÛÚfl˘ËÈ
ÏÓÏÂÌÚ.

8. ë ˆÂÎ¸˛ ‰ÓÒÚËÊÂÌËfl Ì‡ËÎÛ˜¯Â„Ó ‡‚ÌÓÏÂÌÓ„Ó ‚‡˘‡˛-
˘Â„Ó ÏÓÏÂÌÚ‡ ÂÍÓÏÂÌ‰ÛÂÚÒfl ÔËÏÂÌflÚ¸ ÔÌÂ‚Ï‡ÚË˜ÂÒÍËÂ ËÎË
„Ë‰‡‚ÎË˜ÂÒÍËÂ ¯Ú‡Ì„Ó‚˚Â ÍÎ˛˜Ë. èË ÔÓÏÓ˘Ë ˝ÚËı ÍÎ˛˜ÂÈ Û‰‡-
ÂÚÒfl ÔËÍÎ‡‰˚‚‡Ú¸ ‡‚ÌÓÏÂÌ˚È ÏÓÏÂÌÚ Ò‚ËÌ˜Ë‚‡ÌËfl. çÂ ‰ÓÔÛ-
ÒÍ‡ÂÚÒfl ÏÌÓ„ÓÍ‡ÚÌ‡fl ÔÂÂÒÚ‡ÌÓ‚Í‡ ÍÎ˛˜‡ ÔÓÒÎÂ ÔÓÔ‡‰‡ÌËfl ÓÔÓ-
Ì˚ı ÔÓ‚ÂıÌÓÒÚÂÈ ‰Û„ Ì‡ ‰Û„‡, ÔÓÚÓÏÛ ˜ÚÓ ˝ÚËÏ ÒÓÁ‰‡˛ÚÒfl
‚‡˘‡˛˘ËÂ ÏÓÏÂÌÚ˚, ÁÌ‡˜ËÚÂÎ¸ÌÓ ÔÂ‚˚¯‡˛˘ËÂ ‡Ò˜ÂÚÌ˚Â.

9. ÑÎfl ÔÓÎÛ˜ÂÌËfl Û‰Ó‚ÎÂÚ‚ÓËÚÂÎ¸ÌÓ„Ó Ò‚ËÌ˜Ë‚‡ÌËfl ÂÁ¸·Ó-
‚˚ı ÒÓÂ‰ËÌÂÌËÈ Ì‡ÒÓÒÌ˚ı ¯Ú‡Ì„, ÂÁ¸·˚ ‰ÓÎÊÌ˚ ·˚Ú¸ ˜ËÒÚ˚-
ÏË, ·ÂÁ ÔÓ‚ÂÊ‰ÂÌËÈ Ë ıÓÓ¯Ó ÒÏ‡Á‡ÌÌ˚ÏË. êÂÁ¸·˚ ‰ÓÎÊÌ˚
ÎÂ„ÍÓ Ò‚ËÌ˜Ë‚‡Ú¸Òfl ‰Ó ÛÔÓ‡, ˜ÚÓ·˚ ÔÂÂ‰‡‚‡ÂÏ˚È ‚‡˘‡˛˘ËÈ
ÏÓÏÂÌÚ ÒÓÁ‰‡‚‡Î ÔÂ‰‚‡ËÚÂÎ¸ÌÛ˛ Á‡ÚflÊÍÛ, ÔÂ‰ÓÚ‚‡˘‡˛˘Û˛
‡Á˙Â‰ËÌÂÌËÂ ÍÓÌÚ‡ÍÚÌ˚ı ÔÓ‚ÂıÌÓÒÚÂÈ ‚Ó ‚ÂÏfl ‡·ÓÚ˚     
Ì‡ÒÓÒ‡.

10. Ç‡ÊÌÂÈ¯ÂÂ ÁÌ‡˜ÂÌËÂ ËÏÂÂÚ ÚÂıÌË˜ÂÒÍÓÂ ÒÓÒÚÓflÌËÂ ‡‚ÚÓ-
Ï‡ÚË˜ÂÒÍËı ÍÎ˛˜ÂÈ. ä‡ÈÌÂ ‚‡ÊÌÓ ÔÂËÓ‰Ë˜ÂÒÍË ÍÓÌÚÓÎËÓ-
‚‡Ú¸ ‚ÒÂ ÏÓÏÂÌÚÓÏÂ˚ Ë Ó·˘ÂÂ ÒÓÒÚÓflÌËÂ ‚ÒÂ„Ó ÍÎ˛˜‡ ‚ ˆÂÎÓÏ,
ÔÓÚÓÏÛ ˜ÚÓ ‚ ËÌÓÏ ÒÎÛ˜‡Â ÏÓ„ÛÚ ÔÓÎÛ˜ËÚ¸Òfl ÒÓ‚Â¯ÂÌÌÓ ‰Û„ËÂ
ÂÁÛÎ¸Ú‡Ú˚.

11. èË ‡Á˙Â‰ËÌÂÌËË ÒÓÂ‰ËÌÂÌËÈ (‚ ÓÒÓ·ÂÌÌÓÒÚË Û˜Ì˚ÏË
ÍÎ˛˜‡ÏË) ÌË ‚ ÍÓÂÏ ÒÎÛ˜‡Â ÌÂÎ¸Áfl Û‰‡flÚ¸ ÏÓÎÓÚÍÓÏ ÔÓ ¯Ú‡Ì„Â
Ë ÏÛÙÚÂ. ÖÒÎË ÌÂ Û‰‡ÂÚÒfl ‡Á˙Â‰ËÌËÚ¸ ÒÓÂ‰ËÌÂÌËÂ Ó·˚˜Ì˚Ï
ÔÛÚÂÏ, ÒÎÂ‰ÛÂÚ ÔÓÎ¸ÁÓ‚‡Ú¸Òfl ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏË ÍÎ˛˜‡ÏË Ò Û-
ÍÓflÚÍ‡ÏË Ë Û‰ÎËÌËÚÂÎflÏË.

12. ä‡Ê‰Û˛ ÏÛÙÚÛ, ÔÓ ÍÓÚÓÓÈ Û‰‡flÎË ÏÓÎÓÚÍÓÏ, ÒÎÂ‰ÛÂÚ
ÓÚ·‡ÍÓ‚‡Ú¸. èÂÂÍÛ˜Ë‚‡ÌËÂ ÒÓÂ‰ËÌÂÌËfl ÔÓ‚ÂÊ‰‡ÂÚ ÓÔÓÌ˚Â
ÔÓ‚ÂıÌÓÒÚË ÏÛÙÚ˚ Ë ¯Ú‡Ì„Ë, ÍÓÏÂ ÚÓ„Ó, ÏÓ„ÛÚ ÔÓËÁÓÈÚË
Ò˚‚ ÂÁ¸·˚ ÌËÔÔÂÎfl Ë Ó·‡ÁÓ‚‡ÌËÂ ÚÂ˘ËÌ Ì‡ Á‡Í‡ÎÂÌÌ˚ı
ÔÓ‚ÂıÌÓÒÚflı.
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13. èË Ò‚ËÌ˜Ë‚‡ÌËË ÒÎÂ‰ÛÂÚ Ó·‡˘‡Ú¸ ‚ÌËÏ‡ÌËÂ Ì‡ ÚÓ,
˜ÚÓ·˚ ÏÛÙÚ‡ ÔÎÓÚÌÓ ÔËÎÂ„‡Î‡ Í ·ÛÚÛ ¯Ú‡Ì„Ë. Ç ÒÎÛ˜‡Â
ÓÚÒÛÚÒÚ‚Ëfl ÔÎÓÚÌÓ„Ó ÔËÎÂ„‡ÌËfl ÌÂÓ·ıÓ‰ËÏÓ ‡Á˙Â‰ËÌËÚ¸ ÒÓ-
Â‰ËÌÂÌËÂ, Ó˜ËÒÚËÚ¸, ÔÓÍÓÌÚÓÎËÓ‚‡Ú¸ Ë ‚ÌÓ‚¸ ÒÏ‡Á‡Ú¸.

14. ÖÒÎË ¯Ú‡Ì„Ó‚‡fl ÍÓÎÓÌÌ‡ ‰ÂÏÓÌÚËÛÂÚÒfl, ÚÓ ÔÂÂ‰ ÔÓ-
‚ÚÓÌ˚Ï ÏÓÌÚ‡ÊÓÏ ¯Ú‡Ì„Ë ÒÎÂ‰ÛÂÚ Ú˘‡ÚÂÎ¸ÌÓ ÔÓÍÓÌÚÓÎËÓ-
‚‡Ú¸ Ì‡ ‰ÂÙÂÍÚ˚. òÚ‡Ì„Ë Ò Ì‡ÒÂ˜Í‡ÏË, ËÒÍË‚ÎÂÌÌ˚Â ËÎË ËÁÓ-
„ÌÛÚ˚Â, ËÏÂ˛Ú ÌÂËÒÔ‡‚ËÏ˚Â ‰ÂÙÂÍÚ˚ Ë ‰ÓÎÊÌ˚ ·˚Ú¸ Á‡·‡ÍÓ-
‚‡Ì˚.

15. èË ‡Á‚ËÌ˜Ë‚‡ÌËË ÒÓÂ‰ËÌÂÌËfl ÌÂÎ¸Áfl ÔÓ‚ÂÊ‰‡Ú¸
ÂÁ¸·˚ Ë ·ÛÚ˚.

16. ÖÒÎË ÌÂÚ ÛÒÚÓÈÒÚ‚‡ ‰Îfl ÔÓ‰‚ÂÒÍË ¯Ú‡Ì„ Ì‡ ‚˚¯ÍÂ ËÎË
Ï‡˜ÚÂ, ‰ÂÏÓÌÚ‡Ê ÔÓËÁ‚Ó‰ËÚÒfl ÔÓ Ó‰ÌÓÈ ¯Ú‡Ì„Â Ò ÔÓÒÎÂ‰Û˛˘ÂÈ
ÛÍÎ‡‰ÍÓÈ ·ÂÁ ÔÓ‚ËÒ‡ÌËfl. èË ˝ÚÓÏ ÒÎÂ‰ÛÂÚ ‰ÂÈÒÚ‚Ó‚‡Ú¸ Ò Ú‡-
ÍÓÈ ÊÂ ÓÒÚÓÓÊÌÓÒÚ¸˛, ˜ÚÓ ·˚Î‡ ÛÍ‡Á‡Ì‡ ‚˚¯Â ÓÚÌÓÒËÚÂÎ¸ÌÓ
Ó·‡˘ÂÌËfl Ò ÌÓ‚˚ÏË ¯Ú‡Ì„‡ÏË.

ÑÎfl ‰ÎËÚÂÎ¸ÌÓÈ ‡·ÓÚ˚ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÌÂÓ·ıÓ‰ËÏÓ
ÛÏÂÚ¸ Ô‡‚ËÎ¸ÌÓ ÂÂ ‡ÒÒ˜ËÚ‡Ú¸ Ë ÔÓ‰Ó·‡Ú¸. á‡ Û·ÂÊÓÏ ÔÓÎÛ-
˜ËÎË ‡ÒÔÓÒÚ‡ÌÂÌËÂ ‡ÁÎË˜Ì˚Â ÏÂÚÓ‰˚ ‡Ò˜ÂÚ‡ ¯Ú‡Ì„Ó‚˚ı
ÍÓÎÓÌÌ. á‡ ÍËÚÂËË ‚˚·Ó‡ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ·ÂÛÚÒfl ÒÎÂ-
‰Û˛˘ËÂ ÔÓÍ‡Á‡ÚÂÎË:

¯Ú‡Ì„Ó‚‡fl ÍÓÎÓÌÌ‡ ‰ÓÎÊÌ‡ ·˚Ú¸ ÎÂ„ÍÓÈ Ë ÔÓ˜ÌÓÈ Ë ‚˚‰Â-
ÊË‚‡Ú¸ ÔÂÂÏÂÌÌ˚Â Ì‡„ÛÁÍË;

¯Ú‡Ì„Ó‚‡fl ÍÓÎÓÌÌ‡ ÌÂ ‰ÓÎÊÌ‡ ÒËÎ¸ÌÓ ‡ÒÚfl„Ë‚‡Ú¸Òfl ÔË Ì‡-
„ÛÊÂÌËË, Ú‡Í Í‡Í ˝ÚÓ ‚Â‰ÂÚ Í Û‚ÂÎË˜ÂÌË˛ ÔÓÚÂ¸ ıÓ‰‡ ÔÎÛÌ-
ÊÂ‡, ‡ Ú‡ÍÊÂ Í Û‚ÂÎË˜ÂÌË˛ ‰ËÌ‡ÏË˜ÂÒÍËı Ì‡„ÛÁÓÍ, ‰ÂÈÒÚ‚Û-
˛˘Ëı Ì‡ ÌÂÂ;

¯Ú‡Ì„Ó‚‡fl ÍÓÎÓÌÌ‡ Ò ·ÓÎ¸¯ÓÈ ‰ÓÎÂÈ ‚ÂÓflÚÌÓÒÚË ‰ÓÎÊÌ‡
Ó·ÂÒÔÂ˜Ë‚‡Ú¸ ·ÂÁ‡‚‡ËÈÌÛ˛ ‡·ÓÚÛ ‚ ÚÂ˜ÂÌËÂ Á‡‰‡ÌÌÓ„Ó ÒÓÍ‡
˝ÍÒÔÎÛ‡Ú‡ˆËË.

àÁ‚ÂÒÚÌÓ, ˜ÚÓ ‡ÁÛ¯ÂÌËÂ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÌÓÒËÚ ÛÒÚ‡-
ÎÓÒÚÌ˚È ı‡‡ÍÚÂ, ÔÓ˝ÚÓÏÛ ·ÓÎ¸¯ÂÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÔÓÎÛ˜Ë-
ÎË ÏÂÚÓ‰˚ ‡Ò˜ÂÚ‡, ÓÒÌÓ‚‡ÌÌ˚Â Ì‡ ‡Ò˜ÂÚÂ Ì‡ ÛÒÚ‡ÎÓÒÚ¸.

ê‡Ò˜ÂÚ Ì‡ ÛÒÚ‡ÎÓÒÚ¸ Ò ÔÓÏÓ˘¸˛ ‰Ë‡„‡ÏÏ˚ ëÏËÚ‡

ÑË‡„‡ÏÏÛ ëÏËÚ‡ ÔÓÎÛ˜‡˛Ú ÔË ËÒÔ˚Ú‡ÌËflı ‡ÒÒ˜ËÚ˚‚‡Â-
Ï˚ı ¯Ú‡Ì„ ‚ ÒÂ‰‡ı, ·ÎËÁÍËı Í ÒÍ‚‡ÊËÌÌ˚Ï. ÑË‡„‡ÏÏ‡ (ËÒ.
5.33) ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ Á‡ÏÍÌÛÚ˚È ÏÌÓ„ÓÛ„ÓÎ¸ÌËÍ Ë ÒÓÒÚÓËÚ
ËÁ ‰‚Ûı ÎÓÏ‡Ì˚ı ÎËÌËÈ: Ä1, Ç1, ë, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ Á‡‚ËÒËÏÓ-
ÒÚË σmax ÓÚ σÒ, Ë Ä2, Ç2, ë, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ Á‡‚ËÒËÏÓÒÚË σmin

ÓÚ σÒ.
èËÌˆËÔ ‡Ò˜ÂÚ‡ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ Ò ÔÓÏÓ˘¸˛ ‰Ë‡„‡ÏÏ˚

ëÏËÚ‡ ÒÎÂ‰Û˛˘ËÈ. ÑÎfl ÍÓÌÍÂÚÌÓÈ ÒÍ‚‡ÊËÌ˚ Ë ‚˚·‡ÌÌÓ„Ó
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ÂÊËÏ‡ ˝ÍÒÔÎÛ‡Ú‡ˆËË òëçì ‡ÒÒ˜ËÚ˚‚‡˛ÚÒfl Ï‡ÍÒËÏ‡Î¸Ì‡fl
êmax Ë ÏËÌËÏ‡Î¸Ì‡fl êmin Ì‡„ÛÁÍË ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ ÔÓ ËÁ-
‚ÂÒÚÌ˚Ï Á‡‚ËÒËÏÓÒÚflÏ ËÎË ÓÔÂ‰ÂÎfl˛ÚÒfl ÔÓ ‰ËÌ‡ÏÓ„‡ÏÏ‡Ï.
á‡ÚÂÏ Á‡‰‡˛ÚÒfl ‰Ë‡ÏÂÚ ¯Ú‡Ì„Ë Ë ÂÂ ÚËÔ ‚ ËÌÚÂ‚‡ÎÂ ‡Ò˜ÂÚ‡.
èÓÒÎÂ ˝ÚÓ„Ó ÓÔÂ‰ÂÎfl˛ÚÒfl σmax = Pmax/f¯Ú („‰Â f¯Ú – ÔÎÓ˘‡‰¸
ÔÓÔÂÂ˜ÌÓ„Ó ÒÂ˜ÂÌËfl ¯Ú‡Ì„Ë); σmin = Pmin/f¯Ú; σÒ = (σmax +     
+ σmin)/2. àÏÂ˛˘ËÂÒfl ÁÌ‡˜ÂÌËfl σmax, σmin, σÒ Ì‡ÌÓÒflÚ Ì‡ ‰Ë‡-
„‡ÏÏÛ ëÏËÚ‡ Ë ÔÓÎÛ˜‡˛Ú ‰‚Â ÚÓ˜ÍË – ı Ò ÍÓÓ‰ËÌ‡Ú‡ÏË (σmax,
σÒ) Ë Û Ò ÍÓÓ‰ËÌ‡Ú‡ÏË (σmin, σcp). ÖÒÎË ˝ÚË ÚÓ˜ÍË ı Ë Û ÓÍ‡-
Á˚‚‡˛ÚÒfl ‚ÌÛÚË Á‡ÏÍÌÛÚÓ„Ó ÏÌÓ„ÓÛ„ÓÎ¸ÌËÍ‡, ÚÓ ¯Ú‡Ì„Ó‚‡fl ÍÓ-
ÎÓÌÌ‡ ÔÓ‰Ó·‡Ì‡ ‚ÂÌÓ. ÖÒÎË ÊÂ Ó·Â ÚÓ˜ÍË ËÎË ‰‡ÊÂ Ó‰Ì‡ ËÁ
ÌËı ÓÍ‡ÊÂÚÒfl ‚ÌÂ ÏÌÓ„ÓÛ„ÓÎ¸ÌËÍ‡, ÚÓ ¯Ú‡Ì„‡ ‚˚·‡Ì‡ ÌÂ‚ÂÌÓ,
Ú.Â. ÌÂÓ·ıÓ‰ËÏÓ ËÎË Û‚ÂÎË˜ËÚ¸ ‰Ë‡ÏÂÚ ¯Ú‡Ì„Ë, ËÎË ÊÂ ÓÒÚ‡-
‚ËÚ¸ ÚÓÚ ÊÂ ‰Ë‡ÏÂÚ, ÌÓ ËÁÏÂÌËÚ¸ ÚËÔ (Ï‡ÚÂË‡Î, ÏÂÚÓ‰˚ ÛÔ-
Ó˜ÌÂÌËfl Ë Ú‡Í ‰‡ÎÂÂ).

èË ‡Ò˜ÂÚ‡ı ÏÓÊÂÚ ÔËÏÂÌflÚ¸Òfl ‰Ë‡„‡ÏÏ‡ îË¯Â‡, ÔÂ‰-
ÒÚ‡‚Îfl˛˘‡fl ÒÓ·ÓÈ ÛÔÓ˘ÂÌÌÛ˛ ‰Ë‡„‡ÏÏÛ ëÏËÚ‡.

ê‡Ò˜ÂÚ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÔÓ ‰Ë‡„‡ÏÏÂ MKJ
(åÛ‡ – äÓÒÔÂ‡ – üÒÔÂ‡)

åÌÓ„ËÂ ÙËÏ˚, ÔÓËÁ‚Ó‰fl˘ËÂ ¯Ú‡Ì„Ë, ‰Îfl ‡Ò˜ÂÚ‡ ¯Ú‡Ì„Ó-
‚˚ı ÍÓÎÓÌÌ ÔÂ‰ÒÚ‡‚Îfl˛Ú Á‡‚ËÒËÏÓÒÚ¸ ‰ÓÔÛÒÍ‡ÂÏ˚ı Ì‡ÔflÊÂ-
ÌËÈ σ‰ÓÔ ‰Îfl ¯Ú‡Ì„ ÍÓÌÍÂÚÌ˚ı ÚËÔÓ‚ ‚ ÙÛÌÍˆËË ÓÚ ÍÓ˝ÙÙËˆË-
ÂÌÚ‡ ‡ÒËÏÏÂÚË˜ÌÓÒÚË ˆËÍÎ‡ (ËÒ. 5.34)

êËÒ. 5.33. ÑË‡„‡ÏÏ‡ ÔÂ-
‰ÂÎ¸Ì˚ı Ì‡ÔflÊÂÌËÈ (‰Ë‡-
„‡ÏÏ‡ ëÏËÚ‡)  ‰Îfl  ‡Ò˜ÂÚ‡

¯Ú‡Ì„Ó‚˚ı ÍÓÎÓÌÌ
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r = Pmin/Pmax.

ÑË‡„‡ÏÏÓÈ ÔÓÎ¸ÁÛ˛ÚÒfl ÒÎÂ‰Û˛˘ËÏ Ó·‡ÁÓÏ. ÑÎfl ÍÓÌÍÂÚ-
Ì˚ı ÒÍ‚‡ÊËÌÌ˚ı ÛÒÎÓ‚ËÈ Ì‡ıÓ‰flÚ (‡Ì‡ÎÓ„Ë˜ÌÓ ÔÂ‰˚‰Û˘ÂÏÛ
ÒÎÛ˜‡˛) Pmax Ë Pmin. á‡ÚÂÏ ‡ÒÒ˜ËÚ˚‚‡ÂÚÒfl ÍÓ˝ÙÙËˆËÂÌÚ r. ç‡
‰Ë‡„‡ÏÏÂ ‰Îfl ‚˚·‡ÌÌÓ„Ó ÚËÔ‡ ¯Ú‡Ì„ ÓÔÂ‰ÂÎflÂÚÒfl ‰ÓÔÛÒÍ‡Â-
ÏÓÂ Ì‡ÔflÊÂÌËÂ σ‰ÓÔ. á‡ÚÂÏ ‡ÒÒ˜ËÚ˚‚‡ÂÚÒfl σmax ‰Îfl ‚˚·‡ÌÌÓ-
„Ó ‰Ë‡ÏÂÚ‡ ¯Ú‡Ì„. èÓËÁ‚Ó‰ËÚÒfl Ò‡‚ÌÂÌËÂ σmax Ë σ‰ÓÔ. ÖÒÎË
σmax ÏÂÌ¸¯Â σ‰ÓÔ, ÚÓ ‚˚·Ó Ò‰ÂÎ‡Ì Ô‡‚ËÎ¸ÌÓ, ÂÒÎË ÌÂÚ, ÚÓ ‡Ò-
˜ÂÚ ÒÎÂ‰ÛÂÚ ÔÓ‚ÚÓËÚ¸ ‰Îfl ‰Û„Ó„Ó ‰Ë‡ÏÂÚ‡ ËÎË ÚËÔ‡ ¯Ú‡Ì„.

í‡ÍËÏ Ó·‡ÁÓÏ, ÔË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ¯Ú‡Ì„ Á‡Û·ÂÊÌÓ„Ó ÔÓ-
ËÁ‚Ó‰ÒÚ‚‡ Ë ‡Ò˜ÂÚÂ ÍÓÎÓÌÌ Á‡Û·ÂÊÌ˚ÏË ÏÂÚÓ‰‡ÏË ÌÂÓ·ıÓ‰Ë-
Ï˚ ‚˚¯ÂÔË‚Â‰ÂÌÌ˚Â Á‡‚ËÒËÏÓÒÚË ËÎË ‰Û„ËÂ ‡Ì‡ÎÓ„Ë˜ÌÓ„Ó
ÚËÔ‡, ÒÓ‰ÂÊ‡˘ËÂ ËÌÙÓÏ‡ˆË˛ Ó ÔÂ‰ÂÎ¸Ì˚ı ÁÌ‡˜ÂÌËflı ‰ÓÔÛ-
ÒÍ‡ÂÏÓÈ Ì‡„ÛÁÍË σ‰ÓÔ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ σmax, σmin, ‡ÏÔÎËÚÛ‰˚
Ì‡ÔflÊÂÌËÈ, ‡ Ú‡ÍÊÂ Ó Ï‡ÚÂË‡ÎÂ ¯Ú‡Ì„, ‚Ë‰‡ı ÛÔÓ˜ÌÂÌËÈ Ë
ÒÍ‚‡ÊËÌÌ˚ı ÛÒÎÓ‚ËÈ.

5.5. Ç˚·Ó Ì‡ÒÓÒÌÓ„Ó
Ó·ÓÛ‰Ó‚‡ÌËfl Ë ÂÊËÏ‡ ‡·ÓÚ˚ ¯Ú‡Ì„Ó‚˚ı

ÛÒÚ‡ÌÓ‚ÓÍ

èË ˝ÍÒÔÎÛ‡Ú‡ˆËË ¯Ú‡Ì„Ó‚˚ı Ì‡ÒÓÒÌ˚ı ÛÒÚ‡ÌÓ‚ÓÍ ‚ÓÁÌËÍ‡-
ÂÚ fl‰ ÔÓ·ÎÂÏ, Ò‚flÁ‡ÌÌ˚ı Ò Ó·ÂÒÔÂ˜ÂÌËÂÏ, Ò Ó‰ÌÓÈ ÒÚÓÓÌ˚,
Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó ‰Â·ËÚ‡ ÒÍ‚‡ÊËÌ, ‡ Ò ‰Û„ÓÈ – ‰ÓÒÚ‡ÚÓ˜ÌÓÈ Ì‡-
‰ÂÊÌÓÒÚË ‚ ‡·ÓÚÂ Ó·ÓÛ‰Ó‚‡ÌËfl.

é‰ËÌ Ë ÚÓÚ ÊÂ ‰Â·ËÚ ÒÍ‚‡ÊËÌ˚ ‚ Ó·˘ÂÏ ÒÎÛ˜‡Â ÏÓÊÌÓ Ó·ÂÒ-
ÔÂ˜ËÚ¸ ÏÌÓÊÂÒÚ‚ÓÏ ‡ÁÎË˜Ì˚ı ÂÊËÏÓ‚ ‡·ÓÚ˚ Ì‡ÒÓÒÌÓ„Ó Ó·Ó-
Û‰Ó‚‡ÌËfl. ëÂ‰Ë ˝ÚÓ„Ó ÏÌÓÊÂÒÚ‚‡ ÒÛ˘ÂÒÚ‚ÛÂÚ Ë ÓÔÚËÏ‡Î¸Ì‡fl
Ó·Î‡ÒÚ¸, ËÌ‰Ë‚Ë‰Û‡Î¸Ì‡fl ‰Îfl Í‡Ê‰ÓÈ ÍÓÌÍÂÚÌÓÈ ÒÍ‚‡ÊËÌ˚.

êËÒ. 5.34. å‡ÍÒËÏ‡Î¸Ì˚Â
‰ÓÔÛÒÍ‡ÂÏ˚Â Ì‡ÔflÊÂÌËfl
‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÍÓ˝Ù-
ÙËˆËÂÌÚ‡ ‡ÒËÏÏÂÚË˜ÌÓÒ-
ÚË ˆËÍÎ‡ ‰Îfl ¯Ú‡Ì„
‡ÁÎË˜Ì˚ı ÚËÔÓ‚ ÔË Ëı
‡·ÓÚÂ ‚Ó ‚ÌÂÍÓÓÁËÓÌ-
ÌÓÈ ÒÂ‰Â (¯Ú‡Ì„Ë ÔÓËÁ-
‚Ó‰ÒÚ‚‡  SBS,  Ä‚ÒÚËfl)

[14]
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á‡‰‡˜‡ ‚˚·Ó‡ Ì‡ÒÓÒÌÓ„Ó Ó·ÓÛ‰Ó‚‡ÌËfl Ë ÂÊËÏ‡ ÓÚÍ‡˜ÍË Ò‚Ó-
‰ËÚÒfl Í Ï‡ÍÒËÏËÁ‡ˆËË ‰Â·ËÚ‡ ÒÍ‚‡ÊËÌ˚.

ê‡Ò˜ÂÚ Ï‡ÍÒËÏ‡Î¸ÌÓ ‚ÓÁÏÓÊÌ˚ı ÓÚ·ÓÓ‚ ÊË‰ÍÓÒÚË ËÁ ÒÍ‚‡-
ÊËÌ˚ ÔË ÒÓı‡ÌÂÌËË ‰ÓÒÚ‡ÚÓ˜ÌÓÈ Ì‡‰ÂÊÌÓÒÚË ‡·ÓÚ˚ Ì‡ÒÓÒ-
ÌÓ„Ó Ó·ÓÛ‰Ó‚‡ÌËfl ÓÔÂ‰ÂÎflÂÚÒfl ÛÒÎÓ‚ËÂÏ ÒÓ‚ÏÂÒÚÌÓÈ ‡·ÓÚ˚
ÒËÒÚÂÏ˚ ÔÎ‡ÒÚ – Ì‡ÒÓÒ – ÎËÙÚ:

    

Q K p p

Q f H l q
ÔÎ Ô ÔÎ Á‡·

Ô Ú

= −

=







( );

( , , ),∆ η
(5.1)

„‰Â QÔÎ – ÔËÚÓÍ ÊË‰ÍÓÒÚË ËÁ ÔÎ‡ÒÚ‡; KÔ – ÍÓ˝ÙÙËˆËÂÌÚ ÔÓ-
‰ÛÍÚË‚ÌÓÒÚË ÒÍ‚‡ÊËÌ; ÔÎ – ÔÎ‡ÒÚÓ‚ÓÂ ‰‡‚ÎÂÌËÂ; Á‡· – Á‡·ÓÈ-
ÌÓÂ ‰‡‚ÎÂÌËÂ; QÔ – Ù‡ÍÚË˜ÂÒÍ‡fl ÔÓ‰‡˜‡ Ì‡ÒÓÒ‡; ç – „ÎÛ·ËÌ‡
ÒÔÛÒÍ‡ Ì‡ÒÓÒ‡ ÔÓ ‚ÂÚËÍ‡ÎË; ∆l – Û‰ÎËÌÂÌËÂ ÒÚ‚ÓÎ‡ ÒÍ‚‡ÊËÌ˚
‚ ÏÂÒÚÂ ÔÓ‰‚ÂÒÍË Ì‡ÒÓÒ‡ (‰Îfl Ì‡ÍÎÓÌÌ˚ı ÒÍ‚‡ÊËÌ); qÚ – ÚÂÓÂ-
ÚË˜ÂÒÍ‡fl ÔÓ‰‡˜‡ Ì‡ÒÓÒ‡; η – ÍÓ˝ÙÙËˆËÂÌÚ ÔÓ‰‡˜Ë Ì‡ÒÓÒ‡.

ÑÎfl ÔÓ„ÌÓÁËÓ‚‡ÌËfl Â¯‡˛Ú ÒËÒÚÂÏÛ Û‡‚ÌÂÌËÈ (5.1),
ÔÂ‚ÓÂ ËÁ ÍÓÚÓ˚ı ÓÔËÒ˚‚‡ÂÚ ÔËÚÓÍ ÊË‰ÍÓÒÚË ËÁ ÔÎ‡ÒÚ‡, ‡
‚ÚÓÓÂ – ÔÓ‰‡˜Û Ì‡ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË. éÒÌÓ‚ÌÛ˛ ÒÎÓÊÌÓÒÚ¸ ÔË
Â¯ÂÌËË ÒËÒÚÂÏ˚ ‚˚Á˚‚‡ÂÚ ‚ÚÓÓÂ Û‡‚ÌÂÌËÂ, ÌÂÒÏÓÚfl Ì‡ ÚÓ,
˜ÚÓ ËÏÂÂÚÒfl ‰ÂÚÂÏËÌËÓ‚‡ÌÌ‡fl Ï‡ÚÂÏ‡ÚË˜ÂÒÍ‡fl ÏÓ‰ÂÎ¸ ‰Îfl
ÔÓ„ÌÓÁËÓ‚‡ÌËfl ÔÓ‰‡˜Ë ¯Ú‡Ì„Ó‚ÓÈ ÛÒÚ‡ÌÓ‚ÍË. Ç ÒËÎÛ fl‰‡
ÔË˜ËÌ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ˝Ú‡ ÏÓ‰ÂÎ¸ ÌÂ ÏÓÊÂÚ ·˚Ú¸ ËÒÔÓÎ¸-
ÁÓ‚‡Ì‡ ‰Îfl ÔÓ‚Â‰ÂÌËfl ‡Ò˜ÂÚÓ‚ Ò ÔËÂÏÎÂÏÓÈ ‰Îfl Ô‡ÍÚËÍË
ÚÓ˜ÌÓÒÚ¸˛. í‡Í, Ì‡ÔËÏÂ, ‰Îfl ÓÔÂ‰ÂÎÂÌËfl ÛÚÂ˜ÂÍ ÊË‰ÍÓÒÚË ‚
ÔÎÛÌÊÂÌÓÈ Ô‡Â Ä.å. èË‚Â‰flÌÓÏ ‡Á‡·ÓÚ‡Ì‡ ÙÓÏÛÎ‡ ‰Îfl
Î‡ÏËÌ‡ÌÓÈ Ë ÚÛ·ÛÎÂÌÚÌÓÈ Ó·Î‡ÒÚÂÈ. é‰Ì‡ÍÓ, Í‡Í Ô‡‚ËÎÓ, ÌÂ
ËÁ‚ÂÒÚÂÌ Á‡ÁÓ ÏÂÊ‰Û ÔÎÛÌÊÂÓÏ Ë ˆËÎËÌ‰ÓÏ Ì‡ÒÓÒ‡, ‡ „ÛÔ-
Ô‡ ÔÓÒ‡‰ÍË, ÔË‚Â‰ÂÌÌ‡fl ‚ Ô‡ÒÔÓÚÂ Ì‡ÒÓÒ‡, Á‡˜‡ÒÚÛ˛ ÌÂ ÒÓÓÚ-
‚ÂÚÒÚ‚ÛÂÚ Ù‡ÍÚË˜ÂÒÍÓÏÛ Á‡ÁÓÛ, Í‡Í ÛÒÚ‡ÌÓ‚ÎÂÌÓ Ä.Ä. à¯ÏÛ-
ÁËÌ˚Ï. ùÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ‡·ÓÚ, ‚ÌÓÒfl˘Ëı flÒÌÓÒÚ¸, ˜ÚÓ ÔÓ-
ÚÂÍ‡ÂÚ ˜ÂÂÁ Á‡ÁÓ – ÌÂÙÚ¸, ‚Ó‰‡ ËÎË ˝ÏÛÎ¸ÒËfl, ‚ Á‡‚ËÒËÏÓÒÚË
ÓÚ Ó·‚Ó‰ÌÂÌÌÓÒÚË Ë ÂÓÎÓ„Ë˜ÂÒÍËı Ò‚ÓÈÒÚ‚ ÓÚÍ‡˜Ë‚‡ÂÏÓÈ ÔÓ-
‰ÛÍˆËË, ÌÂ ÔÓ‚Ó‰ËÎÓÒ¸. í‡ÍÊÂ Ó·ÒÚÓflÚ ‰ÂÎ‡ Ò ‡Ò˜ÂÚÓÏ ÛÚÂ˜ÂÍ
˜ÂÂÁ ÍÎ‡Ô‡Ì˚, ‚ÎËflÌËfl ‰ÂÙÓÏ‡ˆËË ¯Ú‡Ì„, ÚÛ· Ë Ú.‰.

èÓ˝ÚÓÏÛ ‰Îfl ·ÓÎÂÂ Ì‡‰ÂÊÌÓ„Ó ÔÓ„ÌÓÁËÓ‚‡ÌËfl ÔÓ‰‡˜Ë „ÎÛ-
·ËÌÌÓ„Ó Ì‡ÒÓÒ‡ Ä.ç. Ä‰ÓÌËÌ ÂÍÓÏÂÌ‰ÛÂÚ Û˜ËÚ˚‚‡Ú¸ ÌÂ ÔÓ‰‰‡˛-
˘ËÂÒfl ‡Ò˜ÂÚÛ Ó·˙ÂÏÌ˚Â ÔÓÚÂË Ì‡ ÓÒÌÓ‚‡ÌËË ÒÚ‡ÚËÒÚË˜ÂÒÍËı
‰‡ÌÌ˚ı ÔÓ ÒÍ‚‡ÊËÌ‡Ï Á‡ÎÂÊË. Ç ÔÓÒÎÂ‰Û˛˘ÂÏ û.É. Ç‡ÎË¯ËÌ
ÔÓ‰Ú‚Â‰ËÎ ˝ÚÛ ÂÍÓÏÂÌ‰‡ˆË˛, ÔÓÎÛ˜Ë‚ Á‡‚ËÒËÏÓÒÚ¸ ÍÓ˝ÙÙË-
ˆËÂÌÚ‡ ÔÓ‰‡˜Ë ‰Îfl ëòç Ì‡ ÄÎ‡ÌÒÍÓÏ ÏÂÒÚÓÓÊ‰ÂÌËË.

àÒıÓ‰fl ËÁ ˝ÚËı ÔÂ‰ÔÓÒ˚ÎÓÍ, ‰Îfl ÓÔËÒ‡ÌËfl Á‡‚ËÒËÏÓÒÚË ÍÓ-
˝ÙÙËˆËÂÌÚ‡ ÔÓ‰‡˜Ë Ì‡ÒÓÒ‡ ÓÚ ‰‡‚ÎÂÌËfl ‚ ÔËÂÏÂ ËÒÔÓÎ¸ÁÛ˛Ú
Û‡‚ÌÂÌËÂ [25]



166

    
η =

p

c kp
Ô

Ô+
, (5.2)

„‰Â Ô – ‰‡‚ÎÂÌËÂ Ì‡ ÔËÂÏÂ Ì‡ÒÓÒ‡; c, k – ˝ÏÔËË˜ÂÒÍËÂ ÍÓ-
˝ÙÙËˆËÂÌÚ˚.

ÑÎfl Í‡Ê‰Ó„Ó ÏÂÒÚÓÓÊ‰ÂÌËfl ÓÔÂ‰ÂÎfl˛Ú Ò‚ÓË ÁÌ‡˜ÂÌËfl Ì‡
ÓÒÌÓ‚Â Ó·‡·ÓÚÍË ÔÓÏ˚ÒÎÓ‚˚ı ‰‡ÌÌ˚ı ÔÛÚÂÏ ÔÓÒÚÓÂÌËfl Á‡‚Ë-
ÒËÏÓÒÚË ÍÓ˝ÙÙËˆËÂÌÚ‡ ÔÓ‰‡˜Ë Ì‡ÒÓÒ‡ ÓÚ ‰‡‚ÎÂÌËfl Ì‡ Â„Ó ÔË-
ÂÏÂ.

êÂ¯‡fl ÒËÒÚÂÏÛ Û‡‚ÌÂÌËÈ (5.1) Ò Û˜ÂÚÓÏ (5.2), ÔÓÎÛ˜‡ÂÏ

QÓÊ = äÔ(ÔÎ – Ï – Ô),

„‰Â

Ï = 0,1(çÒÍ· – çÌ)ρÒÏ;

    
p

b b kK c p

K
Ô

Ô
2

Ô
=
− + +2 4

2

∆
; (5.3)

b = cKÔ + qÚ – äÔ;

∆ = ÔÎ – 0,1(çÒÍ‚ – çÌ)ρÒÏ – Û;

çÒÍ‚ – „ÎÛ·ËÌ‡ ‰Ó ‚ÂıÌËı ÓÚ‚ÂÒÚËÈ ÔÂÙÓ‡ˆËË ÔÓ ‚ÂÚËÍ‡-
ÎË; Û – ‰‡‚ÎÂÌËÂ Ì‡ ÛÒÚ¸Â ÒÍ‚‡ÊËÌ˚; ρÒÏ – ÔÎÓÚÌÓÒÚ¸ ÓÚÍ‡˜Ë-
‚‡ÂÏÓÈ ÊË‰ÍÓÒÚË ÌËÊÂ ÔËÂÏ‡ Ì‡ÒÓÒ‡;

    
q SnD

Ú =1440
2

4
π ; (5.4)

D – ‰Ë‡ÏÂÚ ÔÎÛÌÊÂ‡ Ì‡ÒÓÒ‡; S – ‰ÎËÌ‡ ıÓ‰‡ ÔÓÎËÓ‚‡ÌÌÓ„Ó
¯ÚÓÍ‡; n – ˜ËÒÎÓ Í‡˜‡ÌËÈ „ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡.

áÌ‡˜ÂÌËfl Ô‡‡ÏÂÚÓ‚ (5.4) ÓÔÂ‰ÂÎfl˛Ú ÂÊËÏ ‡·ÓÚ˚ Ì‡-
ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË.

ç‡ ËÒ. 5.35 ÔË‚Â‰ÂÌ ÔËÏÂ „‡ÙË˜ÂÒÍÓ„Ó Â¯ÂÌËfl Û‡‚-
ÌÂÌËfl (5.1) ‰Îfl ÚÂı „ËÔÓÚÂÚË˜ÂÒÍËı ÒÍ‚‡ÊËÌ Ò Ó‰ËÌ‡ÍÓ‚˚Ï
ÔÎ‡ÒÚÓ‚˚Ï ‰‡‚ÎÂÌËÂÏ Ë ‡ÁÎË˜Ì˚ÏË ÍÓ˝ÙÙËˆËÂÌÚ‡ÏË ÔÓ‰ÛÍ-
ÚË‚ÌÓÒÚË.

Ç˚·Ó ÂÊËÏ‡ ÓÚÍ‡˜ÍË Ë ÚËÔ‡ Ó·ÓÛ‰Ó‚‡ÌËfl ÔÓËÁ‚Ó‰ËÚÒfl Ò
Û˜ÂÚÓÏ ÒÎÂ‰Û˛˘Ëı ÓÒÌÓ‚Ì˚ı ÚÂ·Ó‚‡ÌËÈ:

ÔË ‚˚·ÓÂ ÚËÔ‡ ÔËÓËÚÂÚÓÏ ÔÓÎ¸ÁÛ˛ÚÒfl ¯Ú‡Ì„Ó‚˚Â Ì‡ÒÓ-
Ò˚ ‚ÒÚ‡‚ÌÓ„Ó ËÒÔÓÎÌÂÌËfl, ‡ ÔË Ì‡ÎË˜ËË ÓÒÎÓÊÌfl˛˘Ëı ÛÒÎÓ-
‚ËÈ (ÓÚÎÓÊÂÌËfl Ô‡‡ÙËÌ‡, „ËÔÒ‡, ÒÓÎÂÈ, ÍÓÓÁËÓÌÌÓÒÚ¸ ÒÂ-
‰˚) ÒÎÂ‰ÛÂÚ ÔËÏÂÌflÚ¸ ÌÂ‚ÒÚ‡‚Ì˚Â Ì‡ÒÓÒ˚;

ËÒÍË‚ÎÂÌËÂ ÒÚ‚ÓÎ‡ ÒÍ‚‡ÊËÌ˚ ‚ ÏÂÒÚÂ ÛÒÚ‡ÌÓ‚ÍË Ì‡ÒÓÒ‡ ÌÂ
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‰ÓÎÊÌÓ ÔÂ‚˚¯‡Ú¸ 2° Ì‡ 10 Ï; Û„ÓÎ Ì‡ÍÎÓÌ‡ ‰ÓÎÊÂÌ ·˚Ú¸ ÌÂ
·ÓÎÂÂ 42°. Ç ÔÓÚË‚ÌÓÏ ÒÎÛ˜‡Â „ÎÛ·ËÌ‡ ÔÓ‰‚ÂÒÍË Ì‡ÒÓÒ‡ ‰ÓÎÊ-
Ì‡ ·˚Ú¸ ÛÏÂÌ¸¯ÂÌ‡ ¯‡„ÓÏ, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ¯‡„Û ËÌÍÎËÌÓ-
„‡ÏÏ˚;

Á‡‰‡ÌÌ‡fl ÔÓ‰‡˜‡ Ì‡ÒÓÒ‡ Ó·ÂÒÔÂ˜Ë‚‡ÂÚÒfl Ì‡Ë·ÓÎ¸¯ÂÈ ‰ÎËÌÓÈ
ıÓ‰‡ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË, Ì‡ËÏÂÌ¸¯ËÏ ‰Ë‡ÏÂÚÓÏ Ì‡ÒÓÒ‡ Ë ˜ËÒÎÓÏ
Í‡˜‡ÌËÈ.

ëÓ·Î˛‰ÂÌËÂ ÛÍ‡Á‡ÌÌ˚ı ÚÂ·Ó‚‡ÌËÈ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÒÌËÊÂÌË˛
ÓÒÎÓÊÌÂÌËÈ ‚Ó ‚ÂÏfl ÔÓ‰ÁÂÏÌ˚ı ÂÏÓÌÚÓ‚, ÛÏÂÌ¸¯ÂÌË˛ Ì‡„Û-
ÁÓÍ Ì‡ ÒÚ‡ÌÓÍ-Í‡˜‡ÎÍÛ Ë Ì‡ÔflÊÂÌËÈ ‚ ¯Ú‡Ì„‡ı, ÛÒÚ‡ÌÓ‚ÍÂ ·Ó-
ÎÂÂ ÎÂ„ÍÓ„Ó Ó·ÓÛ‰Ó‚‡ÌËfl ‚ ÒÍ‚‡ÊËÌÛ Ë ÏÂÌ¸¯ÂÏÛ ‡ÒıÓ‰Û
˝ÎÂÍÚÓ˝ÌÂ„ËË.

èÓÒÎÂ ÓÔÂ‰ÂÎÂÌËfl Ô‡‡ÏÂÚÓ‚ ÓÚÍ‡˜ÍË (D, S, n, HÌ) ÔÂÂ-
ıÓ‰ËÏ Í ‡Ò˜ÂÚÛ Ë ÔÓ‰·ÓÛ ‡‚ÌÓÔÓ˜ÌÓÈ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚.
ê‡Ò˜ÂÚ ÍÓÎÓÌÌ˚ ÔÓËÁ‚Ó‰flÚ Ò Û˜ÂÚÓÏ ÒËÎ ‚flÁÍÓ„Ó Ë „‡ÌË˜ÌÓ„Ó
ÚÂÌËfl. èË ÓÚÒÛÚÒÚ‚ËË ‰‡ÌÌ˚ı Ó ‚flÁÍÓÒÚË ÓÚÍ‡˜Ë‚‡ÂÏÓÈ ÔÓ-
‰ÛÍˆËË ‚ ÔÓÎÓÒÚË Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı ÚÛ· ËÒÔÓÎ¸ÁÛ˛Ú
‡Ò˜ÂÚÌ˚È ÏÂÚÓ‰ ÓÔÂ‰ÂÎÂÌËfl ˝ÙÙÂÍÚË‚ÌÓÈ ‚flÁÍÓÒÚË ‚Ó‰Ó„‡ÁÓ-
ÌÂÙÚflÌ˚ı ˝ÏÛÎ¸ÒËÈ ÔÓ ‰‡ÌÌ˚Ï ÔÓÏ˚ÒÎÓ‚˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ.
èË ÓÚÍ‡˜ÍÂ ‚flÁÍËı ÌÂÙÚÂÈ ËÁ ÛÒÎÓ‚ÌÓ ‚ÂÚËÍ‡Î¸Ì˚ı ÒÍ‚‡ÊËÌ
ÙÓÏËÓ‚‡ÌËÂ Ì‡„ÛÁÓÍ Ì‡ ¯Ú‡Ì„Ë ‚ ÓÒÌÓ‚ÌÓÏ ÓÔÂ‰ÂÎflÂÚÒfl
‚flÁÍÓÒÚ¸˛ ÔÓ‰ÛÍˆËË, ‡ ‚ Ì‡ÍÎÓÌÌ˚ı ÒÍ‚‡ÊËÌ‡ı Í ÌËÏ ‰Ó·‡‚-
Îfl˛ÚÒfl ÒËÎ˚ ÔÓÎÛÒÛıÓ„Ó ÚÂÌËfl ¯Ú‡Ì„ Ó ÚÛ·˚ Ë ‚ ÔÎÛÌÊÂ-
ÌÓÈ Ô‡Â, ÔË˜ÂÏ ÒËÎ˚ „Ë‰Ó‰ËÌ‡ÏË˜ÂÒÍÓ„Ó ÚÂÌËfl Û‚ÂÎË˜Ë‚‡-

êËÒ. 5.35. ÑË‡„‡ÏÏ‡ Q–H ÒÓ‚ÏÂÒÚÌÓÈ ‡·ÓÚ˚ ÔÎ‡ÒÚ‡ Ë Ì‡ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË:
HÌ – „ÎÛ·ËÌ‡ ÔÓ‰‚ÂÒÍË Ì‡ÒÓÒ‡; dÌ – ‰Ë‡ÏÂÚ ¯Ú‡Ì„Ó‚Ó„Ó Ì‡ÒÓÒ‡; QÓÔÚ – ‰Â·ËÚ
ÒÍ‚‡ÊËÌ˚ ‰Îfl Ì‡ÒÓÒÓ‚ ‡ÁÌ˚ı ‰Ë‡ÏÂÚÓ‚; Qmax – Ï‡ÍÒËÏ‡Î¸Ì˚È ‰Â·ËÚ
ÒÍ‚‡ÊËÌ˚; QÔ – ÔÓÚÂÌˆË‡Î¸Ì˚È ‰Â·ËÚ ÒÍ‚‡ÊËÌ˚; HÒÚ – ÒÚ‡ÚË˜ÂÒÍËÈ ÛÓ‚ÂÌ¸
ÊË‰ÍÓÒÚË; H‰ – ‰ËÌ‡ÏË˜ÂÒÍËÈ ÛÓ‚ÂÌ¸ ÊË‰ÍÓÒÚË; HÒÍ‚ – „ÎÛ·ËÌ‡  ÔÓ‰ÛÍÚË‚ÌÓ-

„Ó ÔÎ‡ÒÚ‡
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˛Ú ÒÓÒÚ‡‚Îfl˛˘Û˛ ÔÓÎÛÒÛıÓ„Ó ÚÂÌËfl Á‡ Ò˜ÂÚ ÔÓ‚˚¯ÂÌËfl Ì‡Úfl-
ÊÂÌËfl ¯Ú‡Ì„, ‡ÒÔÓÎÓÊÂÌÌ˚ı ÌËÊÂ ËÎË ‚˚¯Â  ËÒÍË‚ÎÂÌÌÓ„Ó
Û˜‡ÒÚÍ‡.

Ç Ì‡ÍÎÓÌÌ˚ı ÒÍ‚‡ÊËÌ‡ı ÒËÎ˚ ÚÂÌËfl ‚ ÔÓ‰ÁÂÏÌÓÈ ˜‡ÒÚË
¯Ú‡Ì„Ó‚ÓÈ ÛÒÚ‡ÌÓ‚ÍË ÏÓ„ÛÚ ‰ÓÒÚË„‡Ú¸ ·ÓÎ¸¯Ëı ÁÌ‡˜ÂÌËÈ,
ÔÓ˝ÚÓÏÛ ÒÍÓÓÒÚ¸ ÌËÒıÓ‰fl˘Â„Ó ‰‚ËÊÂÌËfl ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚
ÛÏÂÌ¸¯‡ÂÚÒfl, Ë ÔË ·ÓÎ¸¯Ëı ÒÍÓÓÒÚflı ÓÚÍ‡˜ÍË ÔÓÎËÓ‚‡ÌÌ˚È
¯ÚÓÍ ÓÚÒÚ‡ÂÚ ÓÚ „ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡, ˜ÚÓ ÔË‚Ó‰ËÚ Í Û‰‡Û
ÔÎÛÌÊÂ‡ Ë ÒÌËÊ‡ÂÚ Ì‡‰ÂÊÌÓÒÚ¸ ÍÓÎÓÌÌ˚ ¯Ú‡Ì„. èÓ˝ÚÓÏÛ ËÁ
ÛÒÎÓ‚Ëfl ÒËÌıÓÌÌÓÒÚË ‰‚ËÊÂÌËfl ¯Ú‡Ì„ Ë „ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡
ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ÔË ıÓ‰Â ‚ÌËÁ ‡ÒÒ˜ËÚ˚‚‡˛Ú ‰ÓÔÛÒÍ‡ÂÏÛ˛
ÒÍÓÓÒÚ¸ ÓÚÍ‡˜ÍË.

èÓ ÒÍ‚‡ÊËÌ‡Ï ë‡ÏÓÚÎÓÒÍÓ„Ó ÏÂÒÚÓÓÊ‰ÂÌËfl ÔÓÎÛ˜ÂÌ‡
Á‡‚ËÒËÏÓÒÚ¸ η = f(pÔ) ‰Îfl ÔflÚË „ÛÔÔ ÒÍ‚‡ÊËÌ Ò ‡ÁÎË˜Ì˚ÏË
‰Â·ËÚ‡ÏË. ç‡ ËÒ. 5.36 ÔÓÒÚÓÂÌ˚ „‡ÙËÍË ÔÓ ÒÂ‰ÌÂ‚Á‚Â¯ÂÌ-
Ì˚Ï ÒÚ‡ÚËÒÚË˜ÂÒÍËÏ ÁÌ‡˜ÂÌËflÏ ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÔÓ‰‡˜Ë Ë ‰‡‚-
ÎÂÌËÈ Ì‡ ÔËÂÏ‡ı Ì‡ÒÓÒÓ‚ ‰Îfl ‡ÁÌ˚ı ‰Â·ËÚÓ‚ ÒÍ‚‡ÊËÌ.

É‡ÙËÍË ‡ÔÔÓÍÒËÏËÓ‚‡Ì˚ ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ Á‡‚ËÒËÏÓÒÚ¸˛

    
η =

+

p

c kp
Ô

Ô
, (5.5)

„‰Â Ô – ‰‡‚ÎÂÌËÂ Ì‡ ÔËÂÏÂ Ì‡ÒÓÒ‡, åè‡; c, k – ‡‰‡ÔÚ‡ˆËÓÌ-
Ì˚Â ÍÓ˝ÙÙËˆËÂÌÚ˚, Á‡‚ËÒfl˘ËÂ ÓÚ ‰Â·ËÚ‡ ÒÍ‚‡ÊËÌ˚1:

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl Ì‡ ÌÂÙÚÂ‰Ó·˚‚‡˛˘Ëı ÔÂ‰ÔËflÚËflı ‰Îfl
ÔÓ‰·Ó‡ ¯Ú‡Ì„Ó‚˚ı ÍÓÎÓÌÌ ËÒÔÓÎ¸ÁÛ˛ÚÒfl ‡ÁÎË˜Ì˚Â Ú‡·ÎËˆ˚
Ë ‰Ë‡„‡ÏÏ˚. é˜Â‚Ë‰ÌÓ, ÔÓ‰·Ó ÍÓÎÓÌÌ ÔÓ Ú‡ÍËÏ Ú‡·ÎËˆ‡Ï Ô‡-
‚ÓÏÂÂÌ ÚÓÎ¸ÍÓ ‰Îfl ÛÒÎÓ‚ÌÓ ‚ÂÚËÍ‡Î¸Ì˚ı ÒÍ‚‡ÊËÌ, ‚ ÍÓÚÓ˚ı
Ì‡„ÛÁÍ‡ Ì‡ ¯Ú‡Ì„Ë ‚ÓÁ‡ÒÚ‡ÂÚ ÓÚ Ì‡ÒÓÒ‡ Í ‰ÌÂ‚ÌÓÈ ÔÓ‚ÂıÌÓÒ-
ÚË ÔÓ ÎËÌÂÈÌÓÏÛ Á‡ÍÓÌÛ. Ç Ì‡ÍÎÓÌÌÓ Ì‡Ô‡‚ÎÂÌÌ˚ı Ë ËÒÍË‚-
ÎÂÌÌ˚ı ÒÍ‚‡ÊËÌ‡ı ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÍÓÌÙË„Û‡ˆËË Ë ÍË‚ËÁ-
Ì˚ ÒÚ‚ÓÎ‡ ÒÍ‚‡ÊËÌ˚ ËÁÏÂÌÂÌËÂ ÓÒÂ‚˚ı Ë ËÁ„Ë·‡˛˘Ëı ÛÒËÎËÈ
ÌÓÒËÚ ÌÂÂ„ÛÎflÌ˚È ı‡‡ÍÚÂ. èÓ˝ÚÓÏÛ ÔÓ ÏÂÚÓ‰ËÍÂ Å‡¯-
çàèàÌÂÙÚË ‡Ò˜ÂÚ Ë ÔÓ‰·Ó ÍÓÌÒÚÛÍˆËË ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚
‚˚ÔÓÎÌfl˛Ú ‰Îfl Í‡Ê‰ÓÈ ÍÓÌÍÂÚÌÓÈ ÒÍ‚‡ÊËÌ˚. ë ˝ÚÓÈ ˆÂÎ¸˛
ÔÓËÁ‚Ó‰flÚ ‡Ò˜ÂÚ Ì‡„ÛÁÓÍ ÔÓ  ÓÚ‰ÂÎ¸Ì˚Ï  ÒÚÛÔÂÌflÏ  ÍÓÎÓÌÌ˚,

Q, Ï3/ÒÛÚ ....... 0–5 5–10 10–20 20–40 > 40
Ò ................... 10,47 0,868 0,636 0,23 0,36
k ................... 5,02 3,04 2,04 1,66 1,42

1 éÔÚËÏËÁ‡ˆËfl ÚÂıÌÓÎÓ„Ë˜ÂÒÍËı Ô‡‡ÏÂÚÓ‚ ‡·ÓÚ˚ Ì‡ÍÎÓÌÌÓ Ì‡Ô‡‚ÎÂÌ-
Ì˚ı ÒÍ‚‡ÊËÌ, Ó·ÓÛ‰Ó‚‡ÌÌ˚ı ÛÒÚ‡ÌÓ‚Í‡ÏË ëòç/ä.ê. ì‡Á‡ÍÓ‚, å.ç.
Ä·‰ÛÎ-ÎËÌ‡, å.Ä. á‡ÎflÎËÂ‚ Ë ‰.//ùÍÒÔÎÛ‡Ú‡ˆËfl ÌÂÙÚflÌ˚ı ÏÂÒÚÓÓÊ‰Â-
ÌËÈ á‡Ô‡‰ÌÓÈ ëË·ËË: ë·. Ì‡Û˜. Ú. çËÊÌÂ‚‡ÚÓ‚ÒÍçàèàÌÂÙÚ¸. – å.:
ÇçààéùçÉ, 1991.
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êËÒ. 5.36. á‡‚ËÒËÏÓÒÚ¸ ÍÓ˝ÙÙËˆËÂÌÚ‡ ÔÓ‰‡˜Ë Ì‡ÒÓÒ‡ η ÓÚ ‰‡‚ÎÂÌËfl Ì‡ Â„Ó ÔËÂÏÂ
pÔ ‰Îfl ÒÍ‚‡ÊËÌ Ò ‡ÁÎË˜Ì˚Ï ‰Â·ËÚÓÏ ÊË‰ÍÓÒÚË Q:

‡ – 0–5 Ï3/ÒÛÚ, η = pÔ/(10,47 + 5,02 pÔ); · – 5–10 Ï3/ÒÛÚ, η = pÔ/(0,868+  
+3,044 pÔ);  ‚  – 10–20 Ï3/ÒÛÚ,  η  =  pÔ/(0,36+2,042 pÔ);   „  –  2–40 Ï3/ÒÛÚ,              

η = pÔ/(0,232+1,161 pÔ)

‰‡Î¸ÌÂÈ¯ËÈ Ëı ‡Ì‡ÎËÁ, ÍÓÏ·ËÌËÓ‚‡ÌÌ˚È ÔÂÂ·Ó ˜ËÒÎ‡
¯Ú‡Ì„ ‚ Í‡Ê‰ÓÈ ÒÚÛÔÂÌË Ë ‚˚·Ó Ì‡ËÎÛ˜¯ÂÈ ÍÓÌÒÚÛÍˆËË
¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚.



170

Ç˚·Ó ÏÂÒÚ‡ ÛÒÚ‡ÌÓ‚ÍË

èË ÁÌ‡˜ËÚÂÎ¸ÌÓÏ ÓÚÍÎÓÌÂÌËË ¯Ú‡Ì„Ó‚Ó„Ó Ì‡ÒÓÒ‡ ÓÚ ‚ÂÚË-
Í‡ÎË ÛÒÎÓ‚Ëfl ‡·ÓÚ˚ ÍÎ‡Ô‡ÌÓ‚ ÛıÛ‰¯‡˛ÚÒfl. Ç Ò‚flÁË Ò ˝ÚËÏ ÓÔ-
Â‰ÂÎfl˛Ú ‰ÓÔÛÒÚËÏ˚È Û„ÓÎ Ì‡ÍÎÓÌ‡, Ó·ÂÒÔÂ˜Ë‚‡˛˘ËÈ ÛÒÚÓÈ˜Ë-
‚Û˛ ‡·ÓÚÛ ÒÍ‚‡ÊËÌÌÓ„Ó Ì‡ÒÓÒ‡. ÖÒÎË Û„ÓÎ Ì‡ÍÎÓÌ‡ ÒÚ‚ÓÎ‡
ÒÍ‚‡ÊËÌ˚ ‚ ÏÂÒÚÂ ÛÒÚ‡ÌÓ‚ÍË Ì‡ÒÓÒ‡ ÔÂ‚˚¯‡ÂÚ ‰ÓÔÛÒÚËÏ˚È
αÍ, ÚÓ „ÎÛ·ËÌÛ ÔÓ‰‚ÂÒÍË Ì‡ÒÓÒ‡ ÌÂÓ·ıÓ‰ËÏÓ ÛÏÂÌ¸¯ËÚ¸ ¯‡„ÓÏ,
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ËÌÍÎËÌÓ„‡ÏÏÂ ÒÍ‚‡ÊËÌ˚.

ç‡‰ÂÊÌÓÒÚ¸ ‡·ÓÚ˚ Ì‡ÒÓÒÌÓ„Ó Ó·ÓÛ‰Ó‚‡ÌËfl ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ
ÒÚÂÔÂÌË Á‡‚ËÒËÚ ÓÚ ÒËÎ, ‚ÓÁÌËÍ‡˛˘Ëı ‚ Ô‡Â ÚÂÌËfl ÔÎÛÌ-    
ÊÂ – ˆËÎËÌ‰, ÍÓÚÓ˚Â ÂÁÍÓ ‚ÓÁ‡ÒÚ‡˛Ú ÔË ËÁ„Ë·Â Ì‡ÒÓÒ‡.
Ç Ò‚flÁË Ò ˝ÚËÏ ÌÂÓ·ıÓ‰ËÏÓ ÓÔÂ‰ÂÎËÚ¸ ‡‰ËÛÒ ÒÍ‚‡ÊËÌ˚     Rc

∗ ,
ÔÓÁ‚ÓÎfl˛˘ËÈ ‡ÒÔÓÎ‡„‡Ú¸ Ì‡ÒÓÒ ·ÂÁ ‰ÂÙÓÏ‡ˆËË:

    
R l D d

D d
c

Ì
2

˝ Ì

˝ Ì

∗ = + +

−

0125, ( ) , (5.6)

„‰Â lÌ – ‰ÎËÌ‡ Ì‡ÒÓÒ‡, Ï; D˝ – ‚ÌÛÚÂÌÌËÈ ‰Ë‡ÏÂÚ Ó·Ò‡‰ÌÓÈ
ÍÓÎÓÌÌ˚, Ï; dÌ – Ì‡ÛÊÌ˚È ‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡, Ï.

ê‡‰ËÛÒ ÓÒË ÒÚ‚ÓÎ‡ ÒÍ‚‡ÊËÌ˚ ‚ ÏÂÒÚÂ ‡ÒÔÓÎÓÊÂÌËfl Ì‡ÒÓÒ‡

    
R

h
c =

⋅ −2 1

2
0

0

( cos )

sin

α

α
, (5.7)

„‰Â h – ‰ÎËÌ‡ ¯‡„‡ ËÌÍÎËÌÓ„‡ÏÏ˚, Ï; α0 – ÔÓÒÚ‡ÌÒÚ‚ÂÌÌ˚È
Û„ÓÎ, „‡‰ÛÒ,

  
α α ϕ α

0
2 2 2

2
= +∆ ∆ Σsin , (5.8)

Á‰ÂÒ¸ ∆α – ‡ÁÌËˆ‡ ÁÂÌËÚÌ˚ı Û„ÎÓ‚ Ì‡ ÍÓÌˆ‡ı ¯‡„‡ ËÌÍÎËÌÓ-
„‡ÏÏ˚, „‡‰ÛÒ; ∆ϕ – ‡ÁÌËˆ‡ ‡ÁËÏÛÚ‡Î¸Ì˚ı Û„ÎÓ‚ Ì‡ ÍÓÌˆ‡ı
¯‡„‡ ËÌÍÎËÌÓÏÂÚËË, „‡‰ÛÒ; Σα – ÒÛÏÏ‡ ÁÂÌËÚÌ˚ı Û„ÎÓ‚, „‡-
‰ÛÒ.

èË  Û„Î‡ı  ÓÚÍÎÓÌÂÌËfl  ÓÒË  ÒÍ‚‡ÊËÌ˚  ÓÚ  ‚ÂÚËÍ‡ÎË ‚
ÏÂÒÚÂ ÛÒÚ‡ÌÓ‚ÍË Ì‡ÒÓÒ‡ ·ÓÎÂÂ 12° ËÒÍË‚ÎÂÌËÂ ÒÚ‚ÓÎ‡ ÒÍ‚‡ÊË-
Ì˚  ÌÂ  ‰ÓÎÊÌÓ  ÔÂ‚˚¯‡Ú¸  30′  Ì‡ 10 Ï. ùÚÓ  Ó„‡ÌË˜ÂÌËÂ ‚‚Ó-
‰ËÚÒfl ‰Îfl ÔÂ‰ÓÚ‚‡˘ÂÌËfl ËÁ„Ë·‡ ÓÒË ˆËÎËÌ‰‡ Ì‡ÒÓÒ‡ ÔÓ‰
ÒÓ·ÒÚ‚ÂÌÌ˚Ï ‚ÂÒÓÏ, Ú‡Í Í‡Í ËÁ-Á‡ ‚˚ÒÓÍÓÈ „Ë·ÍÓÒÚË ÍÓÔÛÒ‡ Ì‡-
ÒÓÒ ÔË ·ÓÎ¸¯Ëı Ì‡ÍÎÓÌ‡ı (‚˚¯Â 12°), ‡ÒÔÓÎ‡„‡flÒ¸ Ì‡ ÌËÊ-
ÌÂÈ Ó·‡ÁÛ˛˘ÂÈ Ó·Ò‡‰ÌÓÈ ÍÓÎÓÌÌ˚, ÔÓ‚ÚÓflÂÚ ÔÓÙËÎ¸ ÒÍ‚‡-
ÊËÌ˚.
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ÑÓÔÛÒÍ‡ÂÏ‡fl ÒÍÓÓÒÚ¸ ÓÚÍ‡˜ÍË ‚flÁÍËı ÊË‰ÍÓÒÚÂÈ

Ç˚¯Â ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÒËÎ˚ „Ë‰Ó‰ËÌ‡ÏË˜ÂÒÍÓ„Ó ÚÂÌËfl
‚ÓÁ‡ÒÚ‡˛Ú ÔÓÔÓˆËÓÌ‡Î¸ÌÓ ÒÍÓÓÒÚË ÓÚÍ‡˜ÍË ÔË ÔÓ˜Ëı
‡‚Ì˚ı ÛÒÎÓ‚Ëflı. Ç ÂÁÛÎ¸Ú‡ÚÂ ÒÍÓÓÒÚ¸ ÌËÒıÓ‰fl˘Â„Ó ‰‚ËÊÂ-
ÌËfl ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÛÏÂÌ¸¯‡ÂÚÒfl, Ë ÔË ·ÓÎ¸¯Ëı ÒÍÓÓ-
ÒÚflı ÓÚÍ‡˜ÍË ÔÓËÒıÓ‰ËÚ ÓÚÒÚ‡‚‡ÌËÂ ÔÓÎËÓ‚‡ÌÌÓ„Ó ¯ÚÓÍ‡ ÓÚ
„ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡, ˜ÚÓ ‚ ‰‡Î¸ÌÂÈ¯ÂÏ ÔË‚Ó‰ËÚ Í Û‰‡Û Ë, Í‡Í
ÒÎÂ‰ÒÚ‚ËÂ, Í ÒÌËÊÂÌË˛ Ì‡‰ÂÊÌÓÒÚË ÍÓÎÓÌÌ˚.

äÓÏÂ ÚÓ„Ó, ËÁ ÂÁÛÎ¸Ú‡ÚÓ‚ ˝ÍÒÔÂËÏÂÌÚÓ‚ (ËÒ. 5.37) ‚Ë‰-
ÌÓ, ˜ÚÓ ÍÓ˝ÙÙËˆËÂÌÚ ÔÓ‰‡˜Ë η Ì‡ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË Ò Û‚ÂÎË˜Â-
ÌËÂÏ ÒÍÓÓÒÚË ÓÚÍ‡˜ÍË v ‚ÓÁ‡ÒÚ‡ÂÚ ÔË ÔÓ‰˙ÂÏÂ Í‡Í ÔÎ‡ÒÚÓ-
‚ÓÈ ‚Ó‰˚ (ÍË‚‡fl 1) Ë ‰Â„‡ÁËÓ‚‡ÌÌÓÈ ÌÂÙÚË (ÍË‚‡fl 2), Ú‡Í Ë
‚Ó‰ÓÌÂÙÚflÌ˚ı ˝ÏÛÎ¸ÒËÈ (ÍË‚˚Â 3, 4). í‡ÍËÏ Ó·‡ÁÓÏ, ÒÍÓ-
ÓÒÚ¸ ÓÚÍ‡˜ÍË Ë ˝ÙÙÂÍÚË‚ÌÓÒÚ¸ ‡·ÓÚ˚ Ì‡ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË Ì‡-
ıÓ‰flÚÒfl ‚ ÌÂÍÓÚÓÓÈ ÔÓÚË‚ÓÂ˜Ë‚ÓÈ Ò‚flÁË. àÒıÓ‰fl ËÁ ÓÔËÒ‡Ì-
ÌÓ„Ó, ÏÓÊÌÓ Á‡ÍÎ˛˜ËÚ¸, ˜ÚÓ ÓÔÚËÏ‡Î¸ÌÓÈ fl‚ÎflÂÚÒfl Ï‡ÍÒËÏ‡Î¸-
Ì‡fl ÒÍÓÓÒÚ¸ ÓÚÍ‡˜ÍË, ÌÂ ‰ÓÔÛÒÍ‡˛˘‡fl ÓÚÒÚ‡‚‡ÌËfl ÔÓÎËÓ‚‡Ì-
ÌÓ„Ó ¯ÚÓÍ‡ ÓÚ „ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡.

àÒÔÓÎ¸ÁÛfl Á‡‚ËÒËÏÓÒÚ¸ Ä.ë. ÇËÌÓ‚ÒÍÓ„Ó, ÏÓÊÌÓ ÔÓÎÛ˜ËÚ¸
‡‚ÂÌÒÚ‚Ó, ÔË ÍÓÚÓÓÏ ËÏÂÂÚÒfl ÁÌ‡˜ÂÌËÂ ÌÛÎÂ‚ÓÈ Ì‡„ÛÁÍË ‚
ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„:

ψf¯
  

E

a∗
vλ = ê¯,

„‰Â ψ = fÚ/(fÚ + f¯); f¯, fÚ – ÔÎÓ˘‡‰¸ ÔÓÔÂÂ˜ÌÓ„Ó ÒÂ˜ÂÌËfl ÒÓ-
ÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ¯Ú‡Ì„ Ë ÚÛ·; Ö – ÏÓ‰ÛÎ¸ ÛÔÛ„ÓÒÚË Ï‡ÚÂË‡Î‡
¯Ú‡Ì„ (Ö = 2,1⋅107 ç/ÒÏ2); ‡∗ – ÒÍÓÓÒÚ¸ Á‚ÛÍ‡ ‚ Ï‡ÚÂË‡Î‡
¯Ú‡Ì„; vλ – ÒÍÓÓÒÚ¸ ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ ‚ ÍÓÌˆÂ Ì‡˜‡Î¸ÌÓÈ
‰ÂÙÓÏ‡ˆËË; ê¯ – ‚ÂÒ ¯Ú‡Ì„.

êËÒ. 5.37. á‡‚ËÒËÏÓÒÚ¸
ÍÓ˝ÙÙËˆËÂÌÚ‡ ÔÓ‰‡˜Ë η
Ì‡ÒÓÒ‡ ¯Ú‡Ì„Ó‚ÓÈ ÛÒÚ‡ÌÓ‚-
ÍË  ÓÚ  ÒÍÓÓÒÚË ÓÚÍ‡˜ÍË  v
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ëÍÓÓÒÚ¸ ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ ‚ ÍÓÌˆÂ Ì‡˜‡Î¸ÌÓÈ ‰ÂÙÓ-
Ï‡ˆËË

    
v nS
λ

ϕ
=

−30 1( )
,

„‰Â n – ˜ËÒÎÓ ıÓ‰Ó‚ ‚ ÏËÌÛÚÛ; S – ‰ÎËÌ‡ ıÓ‰‡ ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡

¯Ú‡Ì„; 
    
ϕ =

t

T /2
 – ÓÚÌÓ¯ÂÌËÂ ‚ÂÏÂÌË ÔÂËÓ‰‡ ‡Á„ÓÌ‡ ÍÓ ‚Â-

ÏÂÌË ÔÓÎÛˆËÍÎ‡ ‡·ÓÚ˚ „ÎÛ·ËÌÌÓ„Ó Ì‡ÒÓÒ‡.
ë ÌÂÍÓÚÓ˚ÏË ‰ÓÔÛ˘ÂÌËflÏË ÔËÌËÏ‡ÂÚÒfl

    
ϕ λ≈ 2

S
,

„‰Â λ – Ì‡˜‡Î¸Ì‡fl ‰ÂÙÓÏ‡ˆËfl ¯Ú‡Ì„.
èË ıÓ‰Â ‚ÌËÁ ÎËÌËfl ‰ËÌ‡ÏÓ„‡ÏÏ˚ ÏÓÊÂÚ ÍÓÒÌÛÚ¸Òfl ÌÛÎÂ-

‚ÓÈ ÚÓ˜ÍË ËÁ ÛÒÎÓ‚Ëfl W = q ÔÓ Á‡‚ËÒËÏÓÒÚË

ê¯ + êÊ = 
    

P P

q
¯ Ê+ W,

„‰Â êÊ – ‚ÂÒ ÊË‰ÍÓÒÚË.
ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÛÒÍÓÂÌËÂ ÏÓÊÂÚ ·˚Ú¸ ‡‚Ì˚Ï

ÛÒÍÓÂÌË˛ Ò‚Ó·Ó‰ÌÓ„Ó Ô‡‰ÂÌËfl.
éÚÒ˛‰‡ Ï‡ÍÒËÏ‡Î¸Ì‡fl ÒÍÓÓÒÚ¸

    
v q

n

q

nS
= =

⋅ ⋅ ⋅ ⋅2 30 2 30ϕ λ ;

ψ ≈ 1; v = nS/30.

èÂ‰ÂÎ¸Ì‡fl ÒÍÓÓÒÚ¸ ÓÚÍ‡˜ÍË

vÔ = 4,8⋅10–3êÊ/f¯.

é‰Ì‡ÍÓ ÒÛ˘ÂÒÚ‚Û˛˘ËÂ ÏÂÚÓ‰ËÍË Ä.à. Ä‰ÓÌËÌ‡ Ë Ç.ì. Ñ‡ÎË-
ÏÓ‚‡ ÔËÏÂÌËÏ˚ ‰Îfl ‡Ò˜ÂÚ‡ ÍËÚË˜ÂÒÍÓ„Ó ˜ËÒÎ‡ Í‡˜‡ÌËÈ
ÎË¯¸ ÔË ÓÚÍ‡˜ÍÂ Ï‡ÎÓ‚flÁÍËı ÊË‰ÍÓÒÚÂÈ.

ÑÎfl ÓÔÂ‰ÂÎÂÌËfl ‰ÓÔÛÒÍ‡ÂÏÓÈ ÒÍÓÓÒÚË ÓÚÍ‡˜ÍË ‡ÒÒÏÓÚËÏ
Á‡‰‡˜Û ÌËÒıÓ‰fl˘Â„Ó ‰‚ËÊÂÌËfl ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÔË ÓÚÍ‡˜ÍÂ
‚flÁÍËı ˝ÏÛÎ¸ÒËÈ, Ò ÂÓÎÓ„Ë˜ÂÒÍÓÈ ÚÓ˜ÍË ÁÂÌËfl ‚Â‰Û˘Ëı ÒÂ·fl
Í‡Í Ì¸˛ÚÓÌÓ‚ÒÍËÂ ÊË‰ÍÓÒÚË.

ëÓÓÚ‚ÂÚÒÚ‚ËÂ ÂÍÓÏÂÌ‰ÛÂÏÓ„Ó ˜ËÒÎ‡ Í‡˜‡ÌËÈ ÌÂÓ·ıÓ‰ËÏÓ
ÔÓ‚ÂflÚ¸ ÔÓ ÛÒÎÓ‚Ë˛

n ≤ n‰ÓÔ, (5.9)

„‰Â
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n aS aS bS

S
‰ÓÔ =

− + +( )

,

2 8

0 21
,

Á‰ÂÒ¸

    
a Lm

P
= − −1 69 10 4

5 49
,

,µ

¯Ú
,

    
b q P P P P P

P
= − − − −( )λ ¯Ú Ú ÍÎ „

ÔÎ
ËÌ

¯Ú
.

è‡‡ÏÂÚ˚, ‚ıÓ‰fl˘ËÂ ‚ Û‡‚ÌÂÌËfl (5.9), ‚˚˜ËÒÎflÎË ÔÓ ÒÎÂ-
‰Û˛˘ËÏ ÙÓÏÛÎ‡Ï.

ëËÎ‡ ÚflÊÂÒÚË ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚, ç:

    
P l f

i i
i

¯Ú =
=
∑9 81

1

, ,γ (5.10)

„‰Â γ – ÔÎÓÚÌÓÒÚ¸ Ï‡ÚÂË‡Î‡ ¯Ú‡Ì„, Í„/Ï3; li – ‰ÎËÌ‡ i-È ÒÚÛ-
ÔÂÌË ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚, Ï; fi – ÔÎÓ˘‡‰¸ ÔÓÔÂÂ˜ÌÓ„Ó ÒÂ˜ÂÌËfl
i-È ÒÚÛÔÂÌË, Ï2; i – ˜ËÒÎÓ ÒÚÛÔÂÌÂÈ.

ëËÎ‡ ÄıËÏÂ‰‡

    
P l fi i

i
Ú ÒÏ=

=
∑9 81

1

, ,γ (5.11)

„‰Â γÒÏ – ÔÎÓÚÌÓÒÚ¸ ÒËÎ˚, Í„/Ï3.
ëËÎ‡ ÚÂÌËfl ÏÂÊ‰Û ÔÎÛÌÊÂÓÏ Ë ˆËÎËÌ‰ÓÏ

êÔÎ = 2500D,

„‰Â D – ‰Ë‡ÏÂÚ Ì‡ÒÓÒ‡, Ï.
ëËÎ˚, ‚ÓÁÌËÍ‡˛˘ËÂ Á‡ Ò˜ÂÚ „Ë‰‡‚ÎË˜ÂÒÍËı ÒÓÔÓÚË‚ÎÂÌËÈ

‚ Ì‡„ÌÂÚ‡ÚÂÎ¸Ì˚ı ÍÎ‡Ô‡Ì‡ı, ‚˚˜ËÒÎfl˛Ú ÔÓ ÙÓÏÛÎÂ à.ë. ëÚÂ-
Ô‡ÌÓ‚ÓÈ:

    

P kS n D D d

d
ÍÎ

p
2

= ⋅ − −3 43 10 4
2 2 4 2

0
2

0
2

, ( )

µ
, (5.12)

„‰Â k – ˜ËÒÎÓ ÍÎ‡Ô‡ÌÓ‚; n – ˜ËÒÎÓ Í‡˜‡ÌËÈ „ÓÎÓ‚ÍË ‚ ÏËÌÛÚÛ;
d0 – ‰Ë‡ÏÂÚ ÓÚ‚ÂÒÚËfl ‚ ÒÂ‰ÎÂ ÍÎ‡Ô‡Ì‡, Ï; µ – ÍÓ˝ÙÙËˆËÂÌÚ
‡ÒıÓ‰‡.

ëËÎ‡ ‚flÁÍÓ„Ó ÚÂÌËfl ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ÔË ıÓ‰Â ‚ÌËÁ

ê = αv = 16,9µLvm5,49, (5.13)

„‰Â µ – ‰ËÌ‡ÏË˜ÂÒÍ‡fl ‚flÁÍÓÒÚ¸, åè‡⋅Ò; L – ‰ÎËÌ‡ ¯Ú‡Ì„Ó‚ÓÈ
ÍÓÎÓÌÌ˚, Ï; v – ÒÍÓÓÒÚ¸ ‰‚ËÊÂÌËfl ¯Ú‡Ì„, Ï/Ò;
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m = d¯Ú/dÌÍÚ,

Á‰ÂÒ¸ d¯Ú – ‰Ë‡ÏÂÚ ¯Ú‡Ì„, Ï; dÌÍÚ – ‚ÌÛÚÂÌÌËÈ ‰Ë‡ÏÂÚ çäí,
Ï.

èÓ ËÁÎÓÊÂÌÌÓÈ ‚˚¯Â ÏÂÚÓ‰ËÍÂ ·˚ÎË ÔÓ‚Â‰ÂÌ˚ ‡Ò˜ÂÚ˚
‰Îfl ‡ÁÎË˜Ì˚ı ÁÌ‡˜ÂÌËÈ ‚flÁÍÓÒÚË ÔÓ‰ÛÍˆËË ÒÍ‚‡ÊËÌ Ë ÂÊË-
ÏÓ‚ ÓÚÍ‡˜ÍË.

ä‡Í ‚Ë‰ÌÓ ËÁ ÂÁÛÎ¸Ú‡ÚÓ‚ ‡Ò˜ÂÚ‡ (ËÒ. 5.38), ÔË ‰‡ÌÌÓÈ
ÒÍÓÓÒÚË ÓÚÍ‡˜ÍË ‚flÁÍÓÒÚË ÊË‰ÍÓÒÚË Ë Û„ÎÂ ÓÚÍÎÓÌÂÌËfl ÓÒË
ÒÍ‚‡ÊËÌ˚ ÓÚ ‚ÂÚËÍ‡ÎË ÓÚÒÚ‡‚‡ÌËÂ ÔÓÎËÓ‚‡ÌÌÓ„Ó ¯ÚÓÍ‡ ÓÚ „Ó-
ÎÓ‚ÍË ·‡Î‡ÌÒË‡ ÂÁÍÓ ‚ÓÁ‡ÒÚ‡ÂÚ.

ùÙÙÂÍÚË‚Ì‡fl ‚flÁÍÓÒÚ¸ ‚Ó‰ÓÌÂÙÚflÌÓÈ ˝ÏÛÎ¸ÒËË
ÔÓ ‰‡ÌÌ˚Ï ÔÓÏ˚ÒÎÓ‚˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ

ÇflÁÍÓÒÚ¸ ‚Ó‰ÓÌÂÙÚflÌ˚ı ˝ÏÛÎ¸ÒËÈ Á‡‚ËÒËÚ ÓÚ fl‰‡ Ù‡ÍÚÓÓ‚,
ÓÒÌÓ‚Ì˚ÏË ËÁ ÍÓÚÓ˚ı fl‚Îfl˛ÚÒfl ÒÓÓÚÌÓ¯ÂÌËÂ ‚Ó‰˚ Ë ÌÂÙÚË,
Ëı ÙËÁËÍÓ-ıËÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË, ‰ËÒÔÂÒÌÓÒÚ¸ Ù‡Á,
ÚÂÏÔÂ‡ÚÛ‡ Ë ‰. éÔÂ‰ÂÎÂÌÌ‡fl ˜‡ÒÚ¸ ÔÂÂ˜ËÒÎÂÌÌ˚ı Ù‡ÍÚÓ-
Ó‚ ËÁÏÂÌflÂÚÒfl ÔÓ ÏÂÂ ÔÓ‰‚ËÊÂÌËfl ˝ÏÛÎ¸ÒËË Í ÛÒÚ¸˛ ÒÍ‚‡-
ÊËÌ˚. èË ‡Ò˜ÂÚÂ ÒËÒÚÂÏ˚ ÔÎ‡ÒÚ – Ì‡ÒÓÒ – ÎËÙÚ Ë ‚˚·ÓÂ
ÓÔÚËÏ‡Î¸Ì˚ı ÁÌ‡˜ÂÌËÈ Ô‡‡ÏÂÚÓ‚ ˝ÚÓÈ ÒËÒÚÂÏ˚ ÌÂÓ·ıÓ‰ËÏÓ
ÁÌ‡Ú¸ ‚flÁÍÓÒÚ¸ ˝ÏÛÎ¸ÒËÈ ‚ ÔÓÎÓÒÚË Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı
ÚÛ·. é‰Ì‡ÍÓ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÓÚ·Ó „ÎÛ·ËÌÌ˚ı ÔÓ· ËÁ ÔÓ-

êËÒ. 5.38. äËÌÂÏ‡ÚËÍ‡
‰‚ËÊÂÌËfl „ÓÎÓ‚ÍË ·‡Î‡Ì-
ÒË‡ (1) Ë ÍÓÎÓÌÌ˚ ¯Ú‡Ì„

(2–6):
1 – S = 3 Ï, n = 8–1; 2 –
µ = 0,55 è‡⋅Ò, α = 5°; 3 –
µ = 0,77  è‡⋅Ò, α = 5°;   
4 – µ = 0,98 è‡⋅Ò, α = 5°;
5 – µ = 1,18 è‡⋅Ò, α = 5°;
6 – µ = 0,98 è‡⋅Ò, α = 25°
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ÎÓÒÚË çäí Ò ÔÓÏÓ˘¸˛ ÒÛ˘ÂÒÚ‚Û˛˘ÂÈ ÚÂıÌËÍË Á‡ÚÛ‰ÌËÚÂÎÂÌ.
äÓÏÂ ÚÓ„Ó, ‚ ÒËÎÛ fl‰‡ ÔË˜ËÌ ÌÂ‚ÓÁÏÓÊÌÓ Á‡ÏÂËÚ¸ ‚flÁÍÓÒÚ¸
ÔÓ· ˝ÏÛÎ¸ÒËË ‚ Ëı ÔÂ‚ÓÌ‡˜‡Î¸ÌÓÏ ÒÓÒÚÓflÌËË.

èÓ˝ÚÓÏÛ ÔÂ‰ÎÓÊÂÌ ‡Ò˜ÂÚÌ˚È ÏÂÚÓ‰ ÓÔÂ‰ÂÎÂÌËfl ˝ÙÙÂÍ-
ÚË‚ÌÓÈ ‚flÁÍÓÒÚË ‚Ó‰ÓÌÂÙÚflÌ˚ı ˝ÏÛÎ¸ÒËÈ ÔÓ ‰‡ÌÌ˚Ï ÔÓÏ˚ÒÎÓ-
‚˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ.

    

ϑ
ρ

=
− − − −

⋅ − +− −

P P P P P

cSnD D d d vLm

¯Ú
‰ËÌ

Ú Ú
ÔÎ

ËÌmin
,, ( ) ,2 62 10 16 93 2 2

0
2

0
1 5 49

, (5.14)

„‰Â ϑ  – ˝ÙÙÂÍÚË‚Ì‡fl ‚flÁÍÓÒÚ¸ ˝ÏÛÎ¸ÒËÈ, Ï2/Ò;      Pmin
‰ËÌ– ÏËÌË-

Ï‡Î¸Ì‡fl Ì‡„ÛÁÍ‡ ÔÓ ‰‡ÌÌ˚Ï ‰ËÌ‡ÏÓ„‡ÙËÓ‚‡ÌËfl, ç; Ò – ˜ËÒ-
ÎÓ Ì‡„ÌÂÚ‡ÚÂÎ¸Ì˚ı ÍÎ‡Ô‡ÌÓ‚; d0 – ‰Ë‡ÏÂÚ ÓÚ‚ÂÒÚËfl ‚ ÒÂ‰ÎÂ
ÍÎ‡Ô‡Ì‡, Ï; ρ – ÔÎÓÚÌÓÒÚ¸ ÔÓ‰ÛÍˆËË ‚ Ì‡ÒÓÒÌ˚ı ÚÛ·‡ı,
Í„/Ï3; v – ÒÍÓÓÒÚ¸ ÔÂÂÏÂ˘ÂÌËfl ¯Ú‡Ì„ ‚ ÏÓÏÂÌÚ ‰ÂÈÒÚ‚Ëfl ÏË-
ÌËÏ‡Î¸ÌÓÈ Ì‡„ÛÁÍË, Ï/Ò.

ÑÎfl ‡Ò˜ÂÚ‡ ˝ÙÙÂÍÚË‚ÌÓÈ ‚flÁÍÓÒÚË ËÒÔÓÎ¸ÁÛ˛ÚÒfl Ô‡‡ÏÂÚ-
˚ ÔÂ‰¯ÂÒÚ‚Û˛˘Â„Ó ÂÊËÏ‡ ‡·ÓÚ˚ ¯Ú‡Ì„Ó‚ÓÈ ÛÒÚ‡ÌÓ‚ÍË.

5.6. ê‡Ò˜ÂÚ ¯Ú‡Ì„Ó‚ÓÈ ÒÍ‚‡ÊËÌÌÓÈ
Ì‡ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË
ÔÓ ÒÚ‡Ì‰‡ÚÛ Äçà

èÓ‰Ó·ÌÓÂ ÓÔËÒ‡ÌËÂ ÏÂÚÓ‰‡ ‡Ò˜ÂÚ‡, ÔÂ‰Î‡„‡ÂÏÓ„Ó Äçà,
‰‡ÌÓ ‚ ÚÂÍÒÚÂ ÒÚ‡Ì‰‡Ú‡ ÄçàPR11L. éÚÂ˜ÂÒÚ‚ÂÌÌ˚Â ÏÂÚÓ‰˚
‡Ò˜ÂÚ‡ ÓÒÌÓ‚˚‚‡˛ÚÒfl Ì‡ Ï‡ÚÂÏ‡ÚË˜ÂÒÍËı ÏÓ‰ÂÎflı ‡·ÓÚ˚
¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚. ÇÒÎÂ‰ÒÚ‚ËÂ ˝ÚÓ„Ó ‰‡ÌÌ˚Â ÙÓÏÛÎ˚ ÌÂ-
ÒÍÓÎ¸ÍÓ „ÓÏÓÁ‰ÍË Ë ÌÂ ÒÓ‚ÒÂÏ Û‰Ó·Ì˚ ‰Îfl Û˜Ì˚ı ‡Ò˜ÂÚÓ‚,
ıÓÚfl ËÒÒÎÂ‰Ó‚‡ÌËflÏË Ä.à. Ä‰ÓÌËÌ‡ ¯ËÓÍÓ ÔËÏÂÌflÂÏ˚Â ÙÓ-
ÏÛÎ˚ Ä.ë. ÇËÌÓ‚ÒÍÓ„Ó ‰Îfl ‡Ò˜ÂÚ‡ ¯Ú‡Ì„Ó‚˚ı ÍÓÎÓÌÌ ·˚ÎË
ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÛÔÓ˘ÂÌ˚. íÂÏ ÌÂ ÏÂÌÂÂ ÓÚÂ˜ÂÒÚ‚ÂÌÌ˚Â ÏÂÚÓ‰ËÍË
‰‡˛Ú ‰ÓÒÚ‡ÚÓ˜ÌÓ ıÓÓ¯Û˛ ÒıÓ‰ËÏÓÒÚ¸ Ò ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓÒÚ¸˛.

ì ‡ÏÂËÍ‡ÌÒÍËı ÏÂÚÓ‰Ó‚ ‡Ò˜ÂÚ‡ ÔËÌˆËÔ ‰Û„ÓÈ. èËÏÂÌfl-
ÂÏ˚Â Á‡‚ËÒËÏÓÒÚË ·˚ÎË ÔÓÎÛ˜ÂÌ˚ Ì‡ ÓÒÌÓ‚Â ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ
Ó·‡·ÓÚÍË ÔÓÏ˚ÒÎÓ‚˚ı ‰‡ÌÌ˚ı Ë ÌÓÒflÚ ˝ÏÔËË˜ÂÒÍËÈ ËÎË ÔÓ-
ÎÛ˝ÏÔËË˜ÂÒÍËÈ ı‡‡ÍÚÂ. ÑÎfl ËÁÓ·‡ÊÂÌËfl ÂÁÛÎ¸Ú‡ÚÓ‚ ·˚ÎË
ÔÓÎÛ˜ÂÌ˚ Á‡‚ËÒËÏÓÒÚË, Ò‚flÁ˚‚‡˛˘ËÂ ÍÓ˝ÙÙËˆËÂÌÚ˚ Ë ·ÂÁ‡Á-
ÏÂÌ˚Â ‚ÂÎË˜ËÌ˚, ÍÓÚÓ˚Â ÓÔÂ‰ÂÎfl˛ÚÒfl ÔË ÔÓÏÓ˘Ë ÌÓÏÓ-
„‡ÏÏ.

ÑÎfl ‡Ò˜ÂÚ‡ Ï‡ÍÒËÏ‡Î¸Ì˚ı Ë ÏËÌËÏ‡Î¸Ì˚ı Ì‡„ÛÁÓÍ ‚ ÚÓ˜-
ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ ‚ êÓÒÒËË Ì‡Ë·ÓÎ¸¯ÂÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ Ë ÔË-
ÁÌ‡ÌËÂ ÔÓÎÛ˜ËÎË ÙÓÏÛÎ˚ Ä.ë. ÇËÌÓ‚ÒÍÓ„Ó Ë Ä.à. Ä‰ÓÌËÌ‡.
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Ç Ö‚ÓÔÂ ·ÓÎ¸¯ÂÂ ÔËÏÂÌÂÌËÂ Ì‡¯ÎË Á‡‚ËÒËÏÓÒÚË åËÎÎÒ‡ Ë
ëÎÓÌÂ„Â‡, ÌÓÒfl˘ËÂ ÔÓÎÛ˝ÏÔËË˜ÂÒÍËÈ ı‡‡ÍÚÂ.

ê‡ÁÎË˜Ì˚Â ‡·ÓÚ˚, ÔÓ‚Â‰ÂÌÌ˚Â Í‡Í ‚ êÓÒÒËË, Ú‡Í Ë Á‡ Û-
·ÂÊÓÏ, ÍËÚË˜ÂÒÍË ‡ÒÒÏ‡ÚË‚‡˛Ú ÏÂÚÓ‰˚ ‡Ò˜ÂÚ‡ åËÎÎÒ‡ Ë
ëÎÓÌÂ„Â‡.

èÓ ‰‡ÌÌ˚Ï Ó‰ÌËı ËÒÒÎÂ‰Ó‚‡ÚÂÎÂÈ, ÔÓ‚Ó‰Ë‚¯Ëı Ò‡‚ÌÂÌËÂ
‡Ò˜ÂÚÌ˚ı ‰‡ÌÌ˚ı Ò ÂÁÛÎ¸Ú‡Ú‡ÏË ‰ËÌ‡ÏÓÏÂÚË˜ÂÒÍËı ËÁÏÂÂ-
ÌËÈ, ÔÓÎÛ˜ÂÌÓ, ˜ÚÓ Ï‡ÍÒËÏ‡Î¸Ì‡fl Ì‡„ÛÁÍ‡ Ì‡ ¯Ú‡Ì„Û ‚ ÚÓ˜ÍÂ
ÔÓ‰‚ÂÒ‡ ÔÓ åËÎÎÒÛ – ëÎÓÌÂ„ÂÛ Á‡ÌËÊÂÌ‡ Ì‡ 12,6 %, ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛˘ËÂ ÊÂ ÁÌ‡˜ÂÌËfl Ì‡„ÛÁÓÍ, ÔÓÎÛ˜ÂÌÌ˚ı ÔÓ ÏÂÚÓ‰Û Äçà,
Á‡‚˚¯ÂÌ˚ Ì‡ 8,5 % [14].

èË ‡Ò˜ÂÚÂ ìëòç ÔÓ ÏÂÚÓ‰Û Äçà Á‡‰‡˛ÚÒfl Ô‡‡ÏÂÚ˚,
Á‡ÚÂÏ ÓÌË ÔÓÒ˜ËÚ˚‚‡˛ÚÒfl, Ë ÔÓÎÛ˜ÂÌÌ˚È ÂÁÛÎ¸Ú‡Ú Ò‡‚ÌË‚‡-
ÂÚÒfl Ò ÌÂÓ·ıÓ‰ËÏ˚Ï. ÖÒÎË ÂÁÛÎ¸Ú‡Ú ÒËÎ¸ÌÓ ÓÚÎË˜‡ÂÚÒfl ÓÚ ËÒ-
ÍÓÏÓ„Ó, ÚÓ„‰‡ ‚‚Ó‰flÚÒfl ÍÓÂÍÚË‚˚ Ë ‡Ò˜ÂÚ ÔÓ‚Ó‰ËÚÒfl Á‡ÌÓ‚Ó.

Ñ‡ÌÌ˚È ÏÂÚÓ‰ ‚ÍÎ˛˜‡ÂÚ ÚË ˝Ú‡Ô‡:
1. èÂ‰‚‡ËÚÂÎ¸ÌÓ Á‡‰‡˛ÚÒfl Ô‡‡ÏÂÚ˚ ÛÒÚ‡ÌÓ‚ÍË, ÔË˜ÂÏ

‚ ‡Ò˜ÂÚ‡ı ËÒÔÓÎ¸ÁÛ˛ÚÒfl ÒËÏ‚ÓÎ˚ Ë Â‰ËÌËˆ˚ ËÁÏÂÂÌËfl ÔÓ
Äçà:

‰ËÌ‡ÏË˜ÂÒÍËÈ ÛÓ‚ÂÌ¸ ÊË‰ÍÓÒÚË ç, ÙÛÚ˚;
„ÎÛ·ËÌ‡ ÔÓ‰‚ÂÒÍË Ì‡ÒÓÒ‡ L, ÙÛÚ˚;
˜ËÒÎÓ ‰‚ÓÈÌ˚ı ıÓ‰Ó‚ ‚ ÏËÌÛÚÛ N;
‰ÎËÌ‡ ıÓ‰‡ ÔÓÎËÓ‚‡ÌÌÓ„Ó ¯ÚÓÍ‡ S, ‰˛ÈÏ;
‰Ë‡ÏÂÚ ÔÎÛÌÊÂ‡ D, ‰˛ÈÏ;
ÒÂ‰Ìflfl ÔÎÓÚÌÓÒÚ¸ ÊË‰ÍÓÒÚË G ‚ çäí, Ú/Ï3;
ÌÓÏËÌ‡Î¸Ì˚È ‰Ë‡ÏÂÚ ÚÛ· çäí, ‰˛ÈÏ;
‰Ë‡ÏÂÚ ¯Ú‡Ì„Ë Ë ÍÓÏ·ËÌ‡ˆËfl ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ (Ó‰ÌÓÒÚÛ-

ÔÂÌ˜‡Ú‡fl ËÎË ‰‚ÛıÒÚÛÔÂÌ˜‡Ú‡fl);
ÔËÏÂÌÂÌËÂ flÍÓfl ‚ ÌËÊÌÂÈ ˜‡ÒÚË ÍÓÎÓÌÌ˚.
2. éÔÂ‰ÂÎfl˛ÚÒfl ÒÎÂ‰Û˛˘ËÂ ‚ÂÎË˜ËÌ˚:
‰ÎËÌ‡ ıÓ‰‡ ÔÎÛÌÊÂ‡ S, ‰˛ÈÏ;
ÔÓ‰‡˜‡ Ì‡ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË PD, ·‡ÂÎÂÈ ‚ ÒÛÚÍË;
Ï‡ÍÒËÏ‡Î¸Ì‡fl Ì‡„ÛÁÍ‡ ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ PPRL, ÙÛÌÚ˚;
ÏËÌËÏ‡Î¸Ì‡fl Ì‡„ÛÁÍ‡ ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ MPRL, ÙÛÌÚ˚;
Ï‡ÍÒËÏ‡Î¸Ì˚È ÍÛÚfl˘ËÈ ÏÓÏÂÌÚ ‚Â‰ÓÏÓ„Ó ‚‡Î‡ ÍË‚Ó¯ËÔ‡

êí, ÙÛÌÚÓ-‰˛ÈÏ;
ÏÓ˘ÌÓÒÚ¸ ëä PRHL, Î.Ò.;
ÌÂÓ·ıÓ‰ËÏ˚È ‚ÂÒ Û‡‚ÌÓ‚Â¯ÂÌÌÓ„Ó „ÛÁ‡ ëÇÖ, ÙÛÌÚ.
3. ë‡‚ÌË‚‡˛ÚÒfl ‡Ò˜ÂÚÌ˚Â Ó·˙ÂÏ˚ ‰Ó·˚˜Ë Ë ‰Û„ËÂ Ô‡‡-

ÏÂÚ˚ Ò ÌÛÊÌ˚ÏË ÁÌ‡˜ÂÌËflÏË. èË ÌÂÓ·ıÓ‰ËÏÓÒÚË ‚‚Ó‰flÚÒfl
ÍÓÂÍÚË‚˚.

èËÏÂ. àÁ‚ÂÒÚÌ˚Â ‚ÂÎË˜ËÌ˚: ‰ËÌ‡ÏË˜ÂÒÍËÈ ÛÓ‚ÂÌ¸, ÓÊË‰‡ÂÏ˚È         
ç = 2953 ÙÛÚ‡ (900 Ï); „ÎÛ·ËÌ‡ ÔÓ‰‚ÂÒÍË Ì‡ÒÓÒ‡ L = 3937 ÙÛÚÓ‚ (1200 Ï); ˜ËÒ-
ÎÓ ‰‚ÓÈÌ˚ı ıÓ‰Ó‚ ‚ ÏËÌÛÚÛ N = 8; ‰ÎËÌ‡ ıÓ‰‡ ÔÓÎËÓ‚‡ÌÌÓ„Ó ¯ÚÓÍ‡ S = 71
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‰˛ÈÏ (1,8 Ï); ‰Ë‡ÏÂÚ ÔÎÛÌÊÂ‡ D = 13/4 ‰˛ÈÏ‡ (43 ÏÏ); ÍÓÎÓÌÌ‡ ¯Ú‡Ì„,
ÔÂ‰Î‡„‡ÂÏ‡fl ËÁ ÂÍÓÏÂÌ‰‡ˆËÈ Äçà: 37,5 % – 7/8 ‰˛ÈÏ‡ (22 ÏÏ), 62,5 % –
3/4 ‰˛ÈÏ‡ (19 ÏÏ); ÔÎÓÚÌÓÒÚ¸ ÊË‰ÍÓÒÚË G = 0,9 Ú/Ï3; ‰Ë‡ÏÂÚ ÚÛ· çäí        
2 

3/8  ‰˛ÈÏ‡ (60 ÏÏ).
èÛÒÚ¸ ÍÓÎÓÌÌ‡ çäí ÌÂ Á‡flÍÓÂÌ‡.
ÑÎfl ÔÓÒÎÂ‰Û˛˘Â„Ó ‡Ò˜ÂÚ‡ ÓÔÂ‰ÂÎËÏ ËÒıÓ‰Ì˚Â ‰‡ÌÌ˚Â ËÁ Ú‡·ÎËˆ.
1. ÇÂÒ 1 ÙÛÚ‡ ‰ÎËÌ˚ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ‚ ‚ÓÁ‰ÛıÂ (Ú‡·Î. 5.20) Wrf = 1,855

ÙÛÌÚ/ÙÛÚ. Ñ‡ÌÌ˚È ‚ÂÒ ÛÍ‡Á‡Ì Ò Û˜ÂÚÓÏ ÒÚÛÔÂÌ˜‡ÚÓÒÚË ÍÓÎÓÌÌ˚ (‰Îfl ÍÓÎÓÌÌ˚
ÌÓÏÂ 76).

í ‡ · Î Ë ˆ ‡  5.20

è‡‡ÏÂÚ˚ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚

ÑË‡- èÓÒÚÓflÌ- äÓÎÓÌÌ‡ ¯Ú‡Ì„, % ‡ÁÏÂÓ‚
çÓÏÂ
ÍÓÏ·Ë-
Ì‡ˆËË
¯Ú‡Ì„

ÏÂÚ
ÔÎÛÌ-
ÊÂ‡
D,

‰˛ÈÏ

ÇÂÒ
¯Ú‡Ì„
Wrf,

ÙÛÌÚ/
ÙÛÚ

Ì‡fl ÛÔÛ-
„ÓÒÚË Er,

10–6

‰˛ÈÏ/
ÙÛÌÚ-

ÒËÎ‡-ÙÛÚ

 äÓ˝Ù-
ÙËˆË-

ÂÌÚ
˜‡ÒÚÓ-
Ú˚ FÒ

11/8″ 1″ 7/8″
3/4″

5/8″

55 ÇÒÂ 1,135 1,270 1,000 – – – – 100
65 1,06 1,307 1,138 1,098 – – – 34,4 65,6
65 1,25 1,321 1,127 1,104 – – – 37,3 62,7
65 1,50 1,343 1,110 1,110 – – – 41,8 58,2
65 1,75 1,369 1,090 1,114 – – – 46,9 53,1
65 2,00 1,394 1,070 1,114 – – – 52,0 48,0
65 2,25 1,426 1,045 1,110 – – – 58,4 41,6
65 2,50 1,460 1,018 1,099 – – – 65,2 34,8
65 2,75 1,497 0,990 1,082 – – – 72,5 27,5
65 3,25 1,574 0,930 1,037 – – – 88,1 11,9
66 ÇÒÂ 1,634 0,883 1,000 – – – 100,0 –
75 1,06 1,566 0,997 1,191 – – 27,0 27,4 45,6
75 1,25 1,604 0,973 1,193 – – 29,4 29,8 40,8
75 1,50 1,664 0,935 1,189 – – 33,3 33,3 33,3
75 1,75 1,732 0,892 1,174 – – 37,8 37,0 25,1
75 2,00 1,803 0,847 1,151 – – 42,4 41,3 16,3
75 2,25 1,875 0,801 1,121 – – 46,9 45,8 7,2
76 1,06 1,802 0,816 1,072 – – 28,5 71,5 –
76 1,25 1,814 0,812 1,077 – – 30,6 69,4 –
76 1,50 1,833 0,804 1,082 – – 33,8 66,2 –
76 1,75 1,855 0,795 1,088 – – 37,5 62,5 –
76 2,00 1,880 0,785 1,093 – – 41,7 58,3 –
76 2,25 1,908 0,774 1,096 – – 46,5 53,5 –
76 2,50 1,934 0,764 1,097 – – 50,8 49,2 –
76 2,75 1,967 0,751 1,094 – – 56,5 43,5 –
76 3,25 2,039 0,722 1,078 – – 68,7 31,3 –
76 3,75 2,119 0,690 1,047 – – 82,3 17,7 –
77 ÇÒÂ 2,224 0,649 1,000 – – 100,0 – –
85 1,06 1,883 0,873 1,261 – 22,2 22,4 22,4 33,0
85 1,25 1,943 0,841 1,253 – 23,9 24,2 24,3 27,6
85 1,50 2,039 0,791 1,232 – 26,7 27,4 26,8 19,2
85 1,75 2,138 0,738 1,201 – 29,6 30,4 29,5 10,5

86 1,06 2,058 0,742 1,151 – 22,6 23,0 54,3 –
86 1,25 2,087 0,732 1,156 – 24,3 24,5 51,2 –
86 1,50 2,133 0,717 1,162 – 26,8 27,0 46,3 –
86 1,75 2,185 0,699 1,164 – 29,4 30,0 40,6 –
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è  Ó ‰ Ó Î Ê Â Ì Ë Â  Ú ‡ · Î. 5.20

ÑË‡- èÓÒÚÓflÌ- äÓÎÓÌÌ‡ ¯Ú‡Ì„, % ‡ÁÏÂÓ‚
 çÓÏÂ
ÍÓÏ·Ë-
Ì‡ˆËË
¯Ú‡Ì„

ÏÂÚ
ÔÎÛÌ-
ÊÂ‡
D,

‰˛ÈÏ

ÇÂÒ
¯Ú‡Ì„
Wrf,

ÙÛÌÚ/
ÙÛÚ

Ì‡fl ÛÔÛ-
„ÓÒÚË Er,

10–6

‰˛ÈÏ/
ÙÛÌÚ-
ÒËÎ‡-
ÙÛÚ

äÓ˝Ù-
ÙËˆË-

ÂÌÚ
˜‡ÒÚÓ-
Ú˚ FÒ

11/8″ 1″ 7/8″
3/4″

5/8″

86 2,00 2,247 0,679 1,161 – 32,8 33,2 33,9 –
86 2,25 2,315 0,656 1,153 – 36,9 36,0 27,1 –
86 2,50 2,385 0,633 1,138 – 40,6 39,7 19,7 –
86 2,75 2,455 0,610 1,119 – 44,5 43,3 12,2 –

87 1,06 2,390 0,612 1,055 – 24,3 75,7 – –
87 1,25 2,399 0,610 1,058 – 25,7 74,3 – –
87 1,50 2,413 0,607 1,062 – 27,7 72,3 – –
87 1,75 2,430 0,603 1,066 – 30,3 69,7 – –
87 2,00 2,450 0,598 1,071 – 33,2 66,8 – –
87 2,25 2,472 0,594 1,075 – 36,4 63,6 – –
87 2,50 2,496 0,588 1,079 – 39,9 60,1 – –
87 2,75 2,523 0,582 1,082 – 43,9 56,1 – –
87 3,25 2,575 0,570 1,084 – 51,6 48,4 – –
87 3,75 2,641 0,556 1,078 – 61,2 38,8 – –
87 4,75 2,793 0,522 1,038 – 83,6 16,4 – –
88 ÇÒÂ 2,904 0,497 1,000 – 100,0 – – –
96 1,06 2,382 0,670 1,222 19,1 19,2 19,5 42,3 –
96 1,25 2,435 0,655 1,224 20,5 20,5 20,7 38,3 –
96 1,50 2,511 0,633 1,223 22,4 22,5 22,8 32,3 –
96 1,75 2,607 0,606 1,213 24,8 25,1 25,1 25,1 –
96 2,00 2,703 0,578 1,196 27,1 27,9 27,4 17,6 –
96 2,25 2,805 0,549 1,172 29,6 30,7 29,8 9,8 –
97 1,06 2,645 0,568 1,120 19,6 20,0 60,3 – –
97 1,25 2,670 0,563 1,124 20,8 21,2 58,0 – –
97 1,50 2,707 0,556 1,131 22,5 23,0 54,5 – –
97 1,75 2,751 0,548 1,137 24,5 25,0 50,4 – –
97 2,00 2,801 0,538 1,141 26,8 27,4 45,7 – –
97 2,25 2,856 0,528 1,143 29,4 30,2 40,4 – –
97 2,50 2,921 0,515 1,141 32,5 33,1 34,4 – –
97 2,75 2,989 0,503 1,135 36,1 35,3 28,6 – –
97 3,25 3,132 0,475 1,111 42,9 41,9 15,2 – –

98 1,06 3,068 0,475 1,043 21,2 78,8 – – –
98 1,25 3,076 0,474 1,045 22,2 77,8 – – –
98 1,50 3,089 0,472 1,048 23,8 76,2 – – –
98 1,75 3,103 0,470 1,051 25,7 74,3 – – –
98 2,00 3,118 0,468 1,055 27,7 72,3 – – –
98 2,25 3,137 0,465 1,058 30,1 69,9 – – –
98 2,50 3,157 0,463 1,062 32,7 67,3 – – –
98 2,75 3,180 0,460 1,066 35,6 64,4 – – –
98 3,25 3,231 0,453 1,071 42,2 57,8 – – –
98 3,75 3,289 0,445 1,074 49,7 50,3 – – –
98 4,75 3,412 0,428 1,064 65,7 34,3 – – –
99 ÇÒÂ 3,676 0,393 1,000 100,0 – – – –

2. èÓÒÚÓflÌÌ‡fl ÛÔÛ„ÓÒÚË ‰Îfl ¯Ú‡Ì„ (ÒÏ. Ú‡·Î. 5.18) Er = 0,795⋅10–6

‰˛ÈÏ/ÙÛÌÚ-ÒËÎ‡-ÙÛÚ. Ñ‡ÌÌ˚È ÍÓ˝ÙÙËˆËÂÌÚ ÔÓÍ‡Á˚‚‡ÂÚ, Ì‡ ÒÍÓÎ¸ÍÓ ‰˛ÈÏÓ‚
Û‰ÎËÌËÚÒfl Á‡ Ò˜ÂÚ ÒËÎ ÛÔÛ„ÓÒÚË ÓÚÂÁÓÍ ÍÓÌÍÂÚÌÓÈ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ‰ÎË-
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ÌÓÈ 1 ÙÛÚ ÔË ‰ÂÈÒÚ‚ËË Ì‡ ÌÂÂ ‡ÒÚfl„Ë‚‡˛˘ÂÈ ÒËÎ˚ ‚ 1 ÙÛÌÚ. Ñ‡ÌÌ˚È ÍÓ˝Ù-
ÙËˆËÂÌÚ ÛÍ‡Á‡Ì Ò Û˜ÂÚÓÏ ÒÚÛÔÂÌ˜‡ÚÓÒÚË ÍÓÎÓÌÌ˚.

3. äÓ˝ÙÙËˆËÂÌÚ ˜‡ÒÚÓÚ˚ (ÓÔÂ‰ÂÎflÂÚÒfl ÍÓÌÒÚÛÍˆËÂÈ Ë ÚËÔÓÏ ¯Ú‡Ì„Ó‚ÓÈ
ÍÓÎÓÌÌ˚) (ÒÏ. Ú‡·Î. 5.18) FÒ = 1,088.

4. èÓÒÚÓflÌÌ‡fl ÛÔÛ„ÓÒÚË ‰Îfl ÚÛ· (ÒÏ. Ú‡·Î. 5.18) El = 0,307 ×                
× 10–6 ‰˛ÈÏ/ÙÛÌÚ-ÒËÎ‡-ÙÛÚ. Ñ‡ÌÌ˚È ÍÓ˝ÙÙËˆËÂÌÚ ÔÓÍ‡Á˚‚‡ÂÚ, Ì‡ ÒÍÓÎ¸ÍÓ
‰˛ÈÏÓ‚ Û‰ÎËÌËÚÒfl Á‡ Ò˜ÂÚ ÒËÎ ÛÔÛ„ÓÒÚË ÓÚÂÁÓÍ ÍÓÌÍÂÚÌÓ„Ó çäí ‰ÎËÌÓÈ    
1 ÙÛÚ ÔË ‰ÂÈÒÚ‚ËË Ì‡ ÌÂÂ ‡ÒÚfl„Ë‚‡˛˘ÂÈ ÒËÎ˚ ‚ 1 ÙÛÌÚ.

èÓ‚Â‰ÂÏ ‡Ò˜ÂÚ ÍÓ˝ÙÙËˆËÂÌÚÓ‚ Ë ·ÂÁ‡ÁÏÂÌ˚ı ‚ÂÎË˜ËÌ.
ÑÎfl ÚÓ„Ó ˜ÚÓ·˚ ÓÔÂ‰ÂÎËÚ¸ ËÒÍÓÏ˚Â ‚ÂÎË˜ËÌ˚, ‚ ÒÚ‡Ì‰‡ÚÂ

Äçà ËÒÔÓÎ¸ÁÛ˛ÚÒfl ·ÂÁ‡ÁÏÂÌ˚Â Ô‡‡ÏÂÚ˚, ı‡‡ÍÚÂËÁÛ˛-
˘ËÂ ÛÒÎÓ‚Ëfl ‡·ÓÚ˚ ÛÒÚ‡ÌÓ‚ÍË, ‚ ˜‡ÒÚÌÓÒÚË ‰ËÌ‡ÏËÍÛ ‡·ÓÚ˚
¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚. îËÁË˜ÂÒÍËÈ ÒÏ˚ÒÎ ‰‡ÌÌ˚ı Ô‡‡ÏÂÚÓ‚ Ú‡-
ÍÓ‚, ˜ÚÓ ÓÌË ÔÓÍ‡Á˚‚‡˛Ú ÒÚÂÔÂÌ¸ ËÒÍ‡ÊÂÌËfl Á‡ÍÓÌÓ‚ ‰‚ËÊÂÌËfl
„ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡ ÔË ÔÂÂ‰‡˜Â ‰‚ËÊÂÌËfl ˜ÂÂÁ ¯Ú‡Ì„Ó‚Û˛
ÍÓÎÓÌÌÛ ÔÎÛÌÊÂÛ Ì‡ÒÓÒ‡.

1. ÇÂÒ ÒÚÓÎ·‡ ÊË‰ÍÓÒÚË Ì‡‰ ÔÎÛÌÊÂÓÏ F0 = 0,340GD2H =  
= 0,340⋅0,9⋅1,752⋅2953 = 2767 ÙÛÌÚÓ‚ (1255 Í„).

2. äÓ˝ÙÙËˆËÂÌÚ, Û˜ËÚ˚‚‡˛˘ËÈ ÛÔÛ„ÓÒÚ¸ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌ-
Ì˚ 1/Kr = ErL = 0,795⋅106⋅3937 = 3,13⋅10–3 ‰˛ÈÏÓ‚/ÙÛÌÚ. Ñ‡Ì-
Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ ÔÓÍ‡Á˚‚‡ÂÚ, Ì‡ ÒÍÓÎ¸ÍÓ ‰˛ÈÏÓ‚ Û‰ÎËÌËÚÒfl
‚Òfl ¯Ú‡Ì„Ó‚‡fl ÍÓÎÓÌÌ‡ ÔË ‰ÂÈÒÚ‚ËË Ì‡ ÌÂÂ ‡ÒÚfl„Ë‚‡˛˘ÂÈ
ÒËÎ˚ ‚ 1 ÙÛÌÚ.

3. äÓ˝ÙÙËˆËÂÌÚ, Û˜ËÚ˚‚‡˛˘ËÈ ÔÓÚÂ˛ ıÓ‰‡ ÔÎÛÌÊÂ‡ Ì‡-
ÒÓÒ‡ ‚ÒÎÂ‰ÒÚ‚ËÂ ‰ÂÙÓÏ‡ˆËË ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚, SKr =        
= S/(1/Kr) = 71/3,13⋅10–3 = 22683 ÙÛÌÚ‡. Ñ‡ÌÌ˚È ÍÓ˝ÙÙËˆË-
ÂÌÚ ÔÓÍ‡Á˚‚‡ÂÚ, Í‡Í‡fl ‰ÓÎÊÌ‡ ·˚Ú¸ ÔËÎÓÊÂÌ‡ Í ¯Ú‡Ì„Ó‚ÓÈ ÍÓ-
ÎÓÌÌÂ ‡ÒÚfl„Ë‚‡˛˘‡fl Ì‡„ÛÁÍ‡, ˜ÚÓ·˚ ÓÌ‡ ÛÔÛ„Ó Û‰ÎËÌËÎ‡Ò¸
Ì‡ ÁÌ‡˜ÂÌËÂ ıÓ‰‡ ÚÓ˜ÍË ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„.

4. ÅÂÁ‡ÁÏÂÌ˚È  ÍÓ˝ÙÙËˆËÂÌÚ F0/(SKr) = 2767/22683  =   
= 0,122.

5. ÅÂÁ‡ÁÏÂÌ˚È  ÍÓ˝ÙÙËˆËÂÌÚ N/N0 = NL/245000  =       
= 8⋅3937/245000 = 0,129.

6. ÅÂÁ‡ÁÏÂÌ˚È ÍÓ˝ÙÙËˆËÂÌÚ     N N N N F/ ( / )/0 0
∗ = c  =    

= 0,129/1,088 = 0,119.
äÓ˝ÙÙËˆËÂÌÚ˚ F0/SKr, N/N0,     N N/ 0

∗ ËÒÔÓÎ¸ÁÛ˛ÚÒfl    
‰Îfl Ì‡ıÓÊ‰ÂÌËfl Ô‡‡ÏÂÚÓ‚ Sp/S, F1/SKr, F2/SKr, F3/SKr  
ÔÓ  ‰Ë‡„‡ÏÏ‡Ï  ‰Îfl ÔÓÒÎÂ‰Û˛˘Â„Ó ‡Ò˜ÂÚ‡ ‰ÎËÌ˚ ıÓ‰‡ ÔÎÛÌ-
ÊÂ‡,  Ï‡ÍÒËÏ‡Î¸ÌÓÈ,  ÏËÌËÏ‡Î¸ÌÓÈ  Ì‡„ÛÁÍË ‚ íèò, ÏÓ˘ÌÓ-
ÒÚË  Ì‡  ÔÓÎËÓ‚‡ÌÌÓÏ  ¯ÚÓÍÂ Ë ‡Ò˜ÂÚ‡ Û‡‚ÌÓ‚Â¯Ë‚‡˛˘Â„Ó
„ÛÁ‡.

7. äÓ˝ÙÙËˆËÂÌÚ, Û˜ËÚ˚‚‡˛˘ËÈ ÛÔÛ„ÓÒÚ¸ ÍÓÎÓÌÌ˚ çäí,
1/Kt = EtL = 0,307⋅10–6⋅3937 = 1,209⋅10–3 ‰˛ÈÏÓ‚/ÙÛÌÚ (Ú‡·Î.
5.21). äÓ˝ÙÙËˆËÂÌÚ ÔÓÍ‡Á˚‚‡ÂÚ, Ì‡ ÒÍÓÎ¸ÍÓ ‰˛ÈÏÓ‚ Û‰ÎËÌËÚÒfl
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‚Òfl ÍÓÎÓÌÌ‡ çäí ÔË ‰ÂÈÒÚ‚ËË Ì‡ ÌÂÂ ‡ÒÚfl„Ë‚‡˛˘ÂÈ ÒËÎ˚ ‚
1 ÙÛÌÚ.

éÔÂ‰ÂÎËÏ ‰ÎËÌÛ ıÓ‰‡ ÔÎÛÌÊÂ‡ Ë ÔÓ‰‡˜Û ÛÒÚ‡ÌÓ‚ÍË.
1. àÒıÓ‰fl ËÁ ÔÓÎÛ˜ÂÌÌÓ„Ó ÁÌ‡˜ÂÌËfl ·ÂÁ‡ÁÏÂÌ˚ı ÍÓ˝ÙÙË-

ˆËÂÌÚÓ‚     N N/ 0
∗ Ë F0/(SKr), ÔÓ ËÒ. 5.39 ÍÓ˝ÙÙËˆËÂÌÚ ‰ÎËÌ˚

í ‡ · Î Ë ˆ ‡  5.21

è‡‡ÏÂÚ˚ Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚ı ÚÛ·

ÑË‡ÏÂÚ
çäí,
‰˛ÈÏ

ç‡ÛÊÌ˚È
‰Ë‡ÏÂÚ,

‰˛ÈÏ

ÇÌÛÚÂÌÌËÈ
‰Ë‡ÏÂÚ,

‰˛ÈÏ

èÎÓ˘‡‰¸
ÒÂ˜ÂÌËfl, Í‚.

‰˛ÈÏ

èÓÒÚÓflÌÌ‡fl
ÛÔÛ„ÓÒÚË Er,

10–6,
‰˛ÈÏ/ÙÛÌÚ-

ÒËÎ‡-ÙÛÚ
1,900 1,900 1,610 0,800 0,500
23/8 2,375 1,995 1,304 0,307
27/8 2,875 2,441 1,812 0,221
31/2 3,500 2,992 2,590 0,154

4 4,000 3,476 3,077 0,130
41/2 4,500 3,958 3,601 0,111

êËÒ. 5.39. ÑË‡„‡ÏÏ‡ ÓÔÂ‰ÂÎÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚ‡ S/S  ‰Îfl ÔÓÒÎÂ‰Û˛˘Â„Ó   ‡Ò-
˜ÂÚ‡ ‰ÎËÌ˚ ıÓ‰‡ ÔÎÛÌÊÂ‡
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ıÓ‰‡ ÔÎÛÌÊÂ‡ Sp/S = 0,9. Ñ‡ÌÌÓÂ ÒÓÓÚÌÓ¯ÂÌËÂ ÔÓÍ‡Á˚‚‡ÂÚ,
Ì‡ ÒÍÓÎ¸ÍÓ ËÁÏÂÌËÎ‡Ò¸ ‰ÎËÌ‡ ıÓ‰‡ ÔÎÛÌÊÂ‡ Á‡ Ò˜ÂÚ ‚ÎËflÌËfl
ÛÔÛ„ÓÒÚË ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ Ë ‚ÓÎÌÓ‚˚ı fl‚ÎÂÌËÈ, ÔÓËÒıÓ‰fl-
˘Ëı ‚ ÌÂÈ.

2. ÑÎËÌ‡ ıÓ‰‡ ÔÎÛÌÊÂ‡ Ò Û˜ÂÚÓÏ ÛÔÛ„ÓÒÚË ÍÓÎÓÌÌ˚ çäí
Sp = ((Sp/S)S) – (F0⋅1/Kr) = 0,9⋅71 – 2767⋅1,209⋅10–3 = 60,6
‰˛ÈÏ‡ (1,54 Ï). èÂ‚ÓÂ ÒÎ‡„‡ÂÏÓÂ – ˝ÚÓ ‰ÎËÌ‡ ıÓ‰‡ ÔÎÛÌÊÂ‡
Á‡ ‚˚˜ÂÚÓÏ ÔÓÚÂ¸ ıÓ‰‡ Á‡ Ò˜ÂÚ ÛÔÛ„ÓÒÚË ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚
Ë ‚ÓÎÌÓ‚˚ı fl‚ÎÂÌËÈ, ÔÓËÒıÓ‰fl˘Ëı ‚ ÌÂÈ. ÇÚÓÓÂ ÒÎ‡„‡ÂÏÓÂ –
˝ÚÓ ÔÓÚÂË ‰ÎËÌ˚ ıÓ‰‡ Á‡ Ò˜ÂÚ ÛÔÛ„ÓÒÚË ÍÓÎÓÌÌ˚ çäí.

3. èÓ‰‡˜‡ Ì‡ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË PD = 0,1166⋅SpND2 =          
= 0,1166⋅60,6⋅8⋅1,752 = 173 ·‡ÂÎÂÈ/ÒÛÚ. ÖÒÎË ÔÓÎÛ˜‡ÂÏ‡fl ÔÓ-
‰‡˜‡ Ì‡ÒÓÒ‡ ÌÂ Û‰Ó‚ÎÂÚ‚ÓflÂÚ ÚÂ·ÛÂÏÓÈ ÔÓ‰‡˜Â, ÚÓ ÌÂÓ·ıÓ‰ËÏÓ
ËÁÏÂÌËÚ¸ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ Ó·‡ÁÓÏ ËÒıÓ‰Ì˚Â ‰‡ÌÌ˚Â ‰Îfl ‚‚Ó-
‰‡ Ë ÔÓ‚ÚÓËÚ¸ ‡Ò˜ÂÚ.

ÑÎfl ÚÓ„Ó ˜ÚÓ·˚ ÔÓ‰ÓÎÊËÚ¸ ‡Ò˜ÂÚ˚ ‰Û„Ëı ËÒÍÓÏ˚ı Ô‡‡-
ÏÂÚÓ‚, Ú‡ÍÊÂ ÌÂÓ·ıÓ‰ËÏÓ ÓÔÂ‰ÂÎËÚ¸ ·ÂÁ‡ÁÏÂÌ˚Â Ô‡‡ÏÂÚ-
˚ Ë ÍÓ˝ÙÙËˆËÂÌÚ˚.

1. ÇÂÒ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ‚ ‚ÓÁ‰ÛıÂ W = WrfL = 1,855⋅3937
=  = 7303 ÙÛÌÚ‡ (3131 Í„).

êËÒ. 5.40. ÑË‡„‡ÏÏ‡  ÓÔÂ‰ÂÎÂÌËfl  ÍÓ˝ÙÙËˆËÂÌÚ‡ F1/SKr  ‰Îfl  ÔÓÒÎÂ‰Û˛˘Â„Ó
‡Ò˜ÂÚ‡ Ï‡ÍÒËÏ‡Î¸ÌÓÈ Ì‡„ÛÁÍË ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„
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2. ÇÂÒ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ Ò Û˜ÂÚÓÏ ÔÓÚÂË ÂÂ ‚ÂÒ‡ ‚ ÊË‰ÍÓ-
ÒÚË Wr = W[1 – (0,128⋅G)] = 7303⋅[1 – (0,128⋅0,9)] = 6462 ÙÛÌ-
Ú‡ (2931 Í„).

3. ÅÂÁ‡ÁÏÂÌ˚È ÍÓ˝ÙÙËˆËÂÌÚ Wr/SKr = 6462/22683 = 0,285.
4. ÅÂÁ‡ÁÏÂÌ˚È ÍÓ˝ÙÙËˆËÂÌÚ (ÓÔÂ‰ÂÎflÂÏ ‚ Á‡‚ËÒËÏÓÒÚË

ÓÚ N/N0 Ë F0(SKr)) (ËÒ. 5.40) F1/SKr = 0,2.
5. ÅÂÁ‡ÁÏÂÌ˚È ÍÓ˝ÙÙËˆËÂÌÚ (ÓÔÂ‰ÂÎflÂÏ ‚ Á‡‚ËÒËÏÓÒÚË

ÓÚ N/N0 Ë F0/(SKr)) (ËÒ. 5.41) F2/SKr = 0,045.
6. ÅÂÁ‡ÁÏÂÌ˚È ÍÓ˝ÙÙËˆËÂÌÚ (ÓÔÂ‰ÂÎflÂÏ ‚ Á‡‚ËÒËÏÓÒÚË

ÓÚ N/N0 Ë F0/(SKr)) (ËÒ. 5.42) F3/SKr = 0,14.

êËÒ. 5.41. ÑË‡„‡ÏÏ‡ ÓÔÂ‰ÂÎÂÌËfl  ÍÓ˝ÙÙËˆËÂÌÚ‡  F2/SKr  ‰Îfl  ÔÓÒÎÂ‰Û˛˘Â„Ó
‡Ò˜ÂÚ‡ ÏËÌËÏ‡Î¸ÌÓÈ Ì‡„ÛÁÍË ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„
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êËÒ. 5.42. ÑË‡„‡ÏÏ‡  ÓÔÂ‰ÂÎÂÌËfl  ÍÓ˝ÙÙËˆËÂÌÚ‡  F3/SKr  ‰Îfl  ÔÓÒÎÂ‰Û˛˘Â„Ó
‡Ò˜ÂÚ‡ ÏÓ˘ÌÓÒÚË Ì‡ ÔÓÎËÓ‚‡ÌÌÓÏ ¯ÚÓÍÂ

í‡ÍËÏ Ó·‡ÁÓÏ, ‚˚¯ÂÔË‚Â‰ÂÌÌ˚Â Ì‡È‰ÂÌÌ˚Â Ô‡‡ÏÂÚ˚ ÔÓ-
Á‚ÓÎfl˛Ú ‡ÒÒ˜ËÚ‡Ú¸ ‡·Ó˜ËÂ Ô‡‡ÏÂÚ˚ ¯Ú‡Ì„Ó‚ÓÈ ÒÍ‚‡ÊËÌÌÓÈ
Ì‡ÒÓÒÌÓÈ ÛÒÚ‡ÌÓ‚ÍË.

1. å‡ÍÒËÏ‡Î¸Ì‡fl Ì‡„ÛÁÍ‡ ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ PPRL =   
= Wr + (F1/SKr)SKr = 6462 + 0,2⋅22683 = 11000 ÙÛÌÚÓ‚ (4990
Í„). èÂ‚ÓÂ ÒÎ‡„‡ÂÏÓÂ – ˝ÚÓ ‚ÂÒ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ‚ ÊË‰ÍÓÒ-
ÚË, ‚ÚÓÓÂ ÒÎ‡„‡ÂÏÓÂ – ˝ÚÓ ‚ÂÒ ÒÚÓÎ·‡ ÊË‰ÍÓÒÚË Ì‡‰ ÔÎÛÌÊÂ-
ÓÏ Ë Ì‡„ÛÁÍË, Ó·ÛÒÎÓ‚ÎÂÌÌ˚Â ÒËÎ‡ÏË ËÌÂˆËË Ë ‚Ë·‡ˆËË
ÔË ıÓ‰Â ‚‚Âı.

2. åËÌËÏ‡Î¸Ì‡fl Ì‡„ÛÁÍ‡ ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒ‡ ¯Ú‡Ì„ MPRL =  
= Wr – (F2/SKr)SKr = 6462 – 0,045⋅22683 = 5441 ÙÛÌÚ‡   
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(2968 Í„). èÂ‚ÓÂ ÒÎ‡„‡ÂÏÓÂ – ˝ÚÓ ‚ÂÒ ¯Ú‡Ì„Ó‚ÓÈ ÍÓÎÓÌÌ˚ ‚
ÊË‰ÍÓÒÚË, ‚ÚÓÓÂ ÒÎ‡„‡ÂÏÓÂ – ˝ÚÓ ÒËÎ˚ ËÌÂˆËË Ë ‚Ë·‡ˆËË
ÔË ıÓ‰Â ‚ÌËÁ.

3. åÓ˘ÌÓÒÚ¸ Ì‡ ÔÓÎËÓ‚‡ÌÌÓÏ ¯ÚÓÍÂ PRHP =               
= (F3/SKr)SKrSN⋅2,53⋅10–6 = 0,14⋅22683⋅71⋅8⋅2,53⋅10–6 = 4,6 Î.Ò.

4. ÇÂÒ Û‡‚ÌÓ‚Â¯Ë‚‡˛˘Â„Ó „ÛÁ‡ ëÇÖ = 1,06
    
W Fr +










1

2
0  =

= 1,06
  
6462 2767

1

2
+









  = 8316 ÙÛÌÚÓ‚ (3772 Í„).

5.7. àÒÒÎÂ‰Ó‚‡ÌËÂ „ÎÛ·ËÌÌÓ-Ì‡ÒÓÒÌ˚ı
ÛÒÚ‡ÌÓ‚ÓÍ

éÒÌÓ‚ÓÈ ËÒÒÎÂ‰Ó‚‡ÌËfl „ÎÛ·ËÌÌÓ-Ì‡ÒÓÒÌ˚ı ¯Ú‡Ì„Ó‚˚ı ÛÒÚ‡-
ÌÓ‚ÓÍ fl‚ÎflÂÚÒfl ‰ËÌ‡ÏÓÏÂÚËÓ‚‡ÌËÂ − ÏÂÚÓ‰ ÓÔÂ‡ÚË‚ÌÓ„Ó
ÍÓÌÚÓÎfl Á‡ ‡·ÓÚÓÈ ÔÓ‰ÁÂÏÌÓ„Ó Ó·ÓÛ‰Ó‚‡ÌËfl Ë ÓÒÌÓ‚‡ ÛÒÚ‡-
ÌÓ‚ÎÂÌËfl Ô‡‚ËÎ¸ÌÓ„Ó ÚÂıÌÓÎÓ„Ë˜ÂÒÍÓ„Ó ÂÊËÏ‡ ‡·ÓÚ˚ Ì‡ÒÓÒ-
ÌÓÈ ÛÒÚ‡ÌÓ‚ÍË.

ëÛÚ¸ ÏÂÚÓ‰‡ Á‡ÍÎ˛˜‡ÂÚÒfl ‚ ÚÓÏ, ˜ÚÓ Ì‡„ÛÁÍÛ Ì‡ Ò‡Î¸ÌËÍÓ-
‚˚È (ÔÓÎËÓ‚‡ÌÌ˚È) ¯ÚÓÍ ÓÔÂ‰ÂÎfl˛Ú ·ÂÁ ÔÓ‰˙ÂÏ‡ Ì‡ÒÓÒ‡ Ì‡
ÔÓ‚ÂıÌÓÒÚ¸ Ò ÔÓÏÓ˘¸˛ ‰ËÌ‡ÏÓ„‡Ù‡. ç‡ ·ÛÏ‡„Â ‚ ‚Ë‰Â ‰Ë‡-
„‡ÏÏ˚ Á‡ÔËÒ˚‚‡˛ÚÒfl Ì‡„ÛÁÍË ÔË ıÓ‰Â ‚‚Âı Ë ‚ÌËÁ ‚ Á‡‚Ë-
ÒËÏÓÒÚË ÓÚ ÔÂÂÏÂ˘ÂÌËfl ¯ÚÓÍ‡. á‡ÔËÒ‡ÌÌ‡fl ‰Ë‡„‡ÏÏ‡ Ì‡Á˚‚‡-
ÂÚÒfl ‰ËÌ‡ÏÓ„‡ÏÏÓÈ.

éÔÂ‡ÚË‚Ì˚È ÍÓÌÚÓÎ¸ Á‡ ‡·ÓÚÓÈ ÛÒÚ‡ÌÓ‚ÍË ÔÓ ‰ËÌ‡ÏÓ-
„‡ÏÏ‡Ï ‚ÍÎ˛˜‡ÂÚ: ÓÔÂ‰ÂÎÂÌËÂ ÔË˜ËÌ, ‚˚Á‚‡‚¯Ëı ÒÌËÊÂÌËÂ
ËÎË ÔÂÍ‡˘ÂÌËÂ ÔÓ‰‡˜Ë Ì‡ÒÓÒ‡; ‚˚·Ó Ë Ì‡ÁÌ‡˜ÂÌËÂ ÌÛÊÌÓ„Ó
‚Ë‰‡ ÔÓ‰ÁÂÏÌÓ„Ó ÂÏÓÌÚ‡; ÔÓ‚ÂÍÛ Í‡˜ÂÒÚ‚‡ ÔÓËÁ‚Â‰ÂÌÌÓ„Ó
ÂÏÓÌÚ‡.

èË ‰ÎËÚÂÎ¸ÌÓÏ Ì‡·Î˛‰ÂÌËË Á‡ ‡·ÓÚÓÈ ÛÒÚ‡ÌÓ‚ÍË Ò ÔÓÏÓ-
˘¸˛ ‰ËÌ‡ÏÓÏÂÚËÓ‚‡ÌËfl ÔÓ‰·Ë‡˛Ú ÂÊËÏ ‡·ÓÚ˚, Ó·ÂÒÔÂ˜Ë-
‚‡˛˘ËÈ ÌÂÓ·ıÓ‰ËÏ˚È ÓÚ·Ó ÊË‰ÍÓÒÚË ÔË Ì‡ËÏÂÌ¸¯Ëı Á‡Ú‡-
Ú‡ı ˝ÌÂ„ËË Ë Ì‡Ë·ÓÎ¸¯ÂÏ ÍÓ˝ÙÙËˆËÂÌÚÂ ˝ÍÒÔÎÛ‡Ú‡ˆËË.

èÓÒÚÂÈ¯‡fl ÚÂÓÂÚË˜ÂÒÍ‡fl ‰ËÌ‡ÏÓ„‡ÏÏ‡ ÌÓÏ‡Î¸ÌÓÈ ‡·Ó-
Ú˚ ÒÍ‚‡ÊËÌÌÓ„Ó Ì‡ÒÓÒ‡ ËÏÂÂÚ ÙÓÏÛ Ô‡‡ÎÎÂÎÓ„‡ÏÏ‡. èÓ ÓÒË
Ó‰ËÌ‡Ú ‚ Ï‡Ò¯Ú‡·Â ÓÚÍÎ‡‰˚‚‡˛ÚÒfl Ì‡„ÛÁÍË ‚ ÚÓ˜ÍÂ ÔÓ‰‚ÂÒÍË
¯Ú‡Ì„, ‡ ÔÓ ÓÒË ‡·ÒˆËÒÒ − ÔÂÂÏÂ˘ÂÌËfl ¯ÚÓÍ‡. Ç Â‡Î¸Ì˚ı ÛÒ-
ÎÓ‚Ëflı Ì‡ ÙÓÏÛ ‰ËÌ‡ÏÓ„‡ÏÏ˚ ‚ÎËfl˛Ú ËÌÂˆËÓÌÌ˚Â ÒËÎ˚,
‚ÓÁÌËÍ‡˛˘ËÂ ‚ ÒËÒÚÂÏÂ ¯Ú‡Ì„‡ Ë ÚÛ·‡ − ÊË‰ÍÓÒÚ¸, Ë ÒËÎ˚
ÚÂÌËfl.
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ê‡Ò˜ÂÚ ˝ÎÂÏÂÌÚÓ‚ ÚÂÓÂÚË˜ÂÒÍÓÈ ‰ËÌ‡ÏÓ„‡ÏÏ˚ Ë ÂÂ ÒÓ‚ÏÂ-
˘ÂÌËÂ Ò Ô‡ÍÚË˜ÂÒÍÓÈ Ì‡Á˚‚‡˛Ú Ó·‡·ÓÚÍÓÈ ‰ËÌ‡ÏÓ„‡ÏÏ˚.

ÑÎfl ËÁÏÂÂÌËfl ÛÒËÎËÈ Ë ÔÂÂÏÂ˘ÂÌËÈ ÔÓ ‰ËÌ‡ÏÓ„‡ÏÏÂ ÌÂ-
Ó·ıÓ‰ËÏÓ ÓÔÂ‰ÂÎËÚ¸ ÌÛÎÂ‚Û˛ ÎËÌË˛, Ï‡Ò¯Ú‡·˚ ÛÒËÎËÈ Ë ÔÂ-
ÂÏÂ˘ÂÌËfl.

çÛÎÂ‚ÓÈ ÎËÌËÂÈ ‰ËÌ‡ÏÓ„‡ÏÏ˚ Ì‡Á˚‚‡ÂÚÒfl ÎËÌËfl, ÍÓÚÓÛ˛
ÔÓ˜Â˜Ë‚‡ÂÚ ‰ËÌ‡ÏÓ„‡Ù ÔË ÓÚÒÛÚÒÚ‚ËË Ì‡„ÛÁÍË Ì‡
ÔÓÎËÓ‚‡ÌÌ˚È ¯ÚÓÍ.

å‡Ò¯Ú‡· ÛÒËÎËÈ − ÁÌ‡˜ÂÌËÂ Ì‡„ÛÁÍË (‚ Í„) ÔË ÓÚÍÎÓÌÂ-
ÌËË ÔË¯Û˘ÂÈ ÚÓ˜ÍË Ò‡ÏÓÔËÒˆ‡ (ÔÂ‡ ËÎË ÎÛ˜‡) ÔÓ ‚ÂÚËÍ‡ÎË
Ì‡  1 ÏÏ.

å‡Ò¯Ú‡· ÔÂÂÏÂ˘ÂÌËÈ − ÓÚÌÓ¯ÂÌËÂ ‰ÎËÌ˚ ıÓ‰‡ ÔÓÎËÓ-
‚‡ÌÌÓ„Ó ¯ÚÓÍ‡ Í ‰ÎËÌÂ Á‡ÔËÒ‡ÌÌÓÈ ‰ËÌ‡ÏÓ„‡ÏÏ˚.

î‡ÍÚË˜ÂÒÍÓÂ ÔÂÂÏÂ˘ÂÌËÂ ÔÓÎËÓ‚‡ÌÌÓ„Ó ¯ÚÓÍ‡ − ‡ÒÒÚÓfl-
ÌËÂ ÏÂÊ‰Û Á‡‰‡ÌÌ˚ÏË ÚÓ˜Í‡ÏË ‰ËÌ‡ÏÓ„‡ÏÏ˚, ÛÏÌÓÊÂÌÌÓÂ Ì‡
Ï‡Ò¯Ú‡· ÔÂÂÏÂ˘ÂÌËÈ.

ê‡ÒÒÏÓÚËÏ ÚËÔÓ‚Û˛ ‰ËÌ‡ÏÓ„‡ÏÏÛ ÌÓÏ‡Î¸ÌÓÈ ‡·ÓÚ˚ Ì‡-
ÒÓÒ‡, ÔÓ‰„ÓÚÓ‚ÎÂÌÌÛ˛ ‰Îfl Ó·‡·ÓÚÍË (ËÒ. 5.43).

éÒÌÓ‚Ì˚Â ÔÓÍ‡Á‡ÚÂÎË, ‚˚fl‚ÎflÂÏ˚Â ÔË ‡Ì‡ÎËÁÂ ‰ËÌ‡ÏÓ-
„‡ÏÏ˚, − ÍÓ˝ÙÙËˆËÂÌÚ˚ Ì‡ÔÓÎÌÂÌËfl Ì‡ÒÓÒ‡ Ë ÔÓ‰‡˜Ë Ì‡ÒÓÒ‡.

äÓ˝ÙÙËˆËÂÌÚ Ì‡ÔÓÎÌÂÌËfl Ì‡ÒÓÒ‡ − ÓÚÌÓ¯ÂÌËÂ ‚˚ÒÓÚ˚
ÒÚÓÎ·‡ ÊË‰ÍÓÒÚË ‚ ‡·Ó˜ÂÈ ˜‡ÒÚË ˆËÎËÌ‰‡ Í ‰ÎËÌÂ ıÓ‰‡
ÔÎÛÌÊÂ‡, Ú.Â. ÓÚÌÓ¯ÂÌËÂ ‰ÎËÌ˚ ÔflÏÓÈ ÄÉ Í ‰ÎËÌÂ ÔflÏÓÈ
ÅÇ. Ç ‰‡ÌÌÓÏ ÒÎÛ˜‡Â ÓÌ ‡‚ÂÌ Â‰ËÌËˆÂ.

äÓ˝ÙÙËˆËÂÌÚ ÔÓ‰‡˜Ë Ì‡ÒÓÒ‡ − ÓÚÌÓ¯ÂÌËÂ Ù‡ÍÚË˜ÂÒÍÓÈ
ÔÓ‰‡˜Ë Í ÚÂÓÂÚË˜ÂÒÍÓÈ ËÎË ÓÚÌÓ¯ÂÌËÂ ÔÓÎÂÁÌÓÈ ‰ÎËÌ˚ ıÓ‰‡

êËÒ. 5.43. ëıÂÏ‡ Ó·‡·ÓÚÍË ‰ËÌ‡ÏÓ„‡ÏÏ˚
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ÔÎÛÌÊÂ‡ Í ‰ÎËÌÂ ıÓ‰‡ ÔÓÎËÓ‚‡ÌÌÓ„Ó ¯ÚÓÍ‡, Ú.Â. ÓÚÌÓ¯ÂÌËÂ
‰ÎËÌ˚ ÔflÏÓÈ Å1Ç1 Í ‰ÎËÌÂ ÎËÌËË Ä„

η = Å1Ç1/Ä„ = 55/68 = 0,87.

èÓ ‰ËÌ‡ÏÓ„‡ÏÏ‡Ï ÏÓÊÌÓ ÓÔÂ‰ÂÎËÚ¸ ·ÓÎÂÂ ÚË‰ˆ‡ÚË ‡Á-
ÎË˜Ì˚ı ı‡‡ÍÚÂËÒÚËÍ ‡·ÓÚ˚ „ÎÛ·ËÌÌÓ„Ó Ì‡ÒÓÒ‡ Ë ÔÓ‰ÁÂÏÌÓ„Ó
Ó·ÓÛ‰Ó‚‡ÌËfl. ç‡ ËÒ. 5.44 ÔË‚Â‰ÂÌ˚ ÚËÔÓ‚˚Â ‰ËÌ‡ÏÓ„‡ÏÏ˚
‡·ÓÚ˚ Ì‡ÒÓÒÓ‚.

àÁ‚ÂÒÚÌ˚ ‰ËÌ‡ÏÓ„‡Ù˚ „Ë‰‡‚ÎË˜ÂÒÍËÂ, ÏÂı‡ÌË˜ÂÒÍËÂ Ë
˝ÎÂÍÚË˜ÂÒÍËÂ. ç‡ ËÒ. 5.45 ÔË‚Â‰ÂÌ‡ ÒıÂÏ‡ „Ë‰‡‚ÎË˜ÂÒÍÓ„Ó
Í‡Ï‡ÌÌÓ„Ó ‰ËÌ‡ÏÓ„‡Ù‡ àäÉç-1 (ÉÑå-3). èË·Ó ÒÓÒÚÓËÚ ËÁ
‰‚Ûı ÓÒÌÓ‚Ì˚ı ˜‡ÒÚÂÈ: ËÁÏÂËÚÂÎ¸ÌÓÈ Ë Ò‡ÏÓÔËÒˆ‡. àÁÏÂË-
ÚÂÎ¸Ì‡fl ˜‡ÒÚ¸ ÒÓÒÚÓËÚ ËÁ ÏÂÒ‰ÓÁ˚ 11 Ë ˚˜‡„‡ 12. èÓÎÓÒÚ¸ ÏÂÒ-
‰ÓÁ˚ 10, Á‡ÔÓÎÌÂÌÌ‡fl ÊË‰ÍÓÒÚ¸˛ (ÒÔËÚÓÏ ËÎË ‚Ó‰ÓÈ), ÔÂÂ-
Í˚‚‡ÂÚÒfl Î‡ÚÛÌÌÓÈ ËÎË ÂÁËÌÓ‚ÓÈ ÏÂÏ·‡ÌÓÈ, Ì‡ ÍÓÚÓÛ˛
ÓÔË‡ÂÚÒfl ÔÓ¯ÂÌ¸ 9.

ÉË‰‡‚ÎË˜ÂÒÍËÈ Í‡Ï‡ÌÌ˚È ‰ËÌ‡ÏÓ„‡Ù ÔËÒÔÓÒÓ·ÎÂÌ ‰Îfl
‚ÍÎ˛˜ÂÌËfl ‚ ÌÓÏ‡Î¸Ì˚Â ÛÁÎ˚ Í‡Ì‡ÚÌÓÈ ÔÓ‰‚ÂÒÍË ¯Ú‡Ì„ ÚËÔÓ‚
èäç-3, èäç-5, èäç-10. àÁÏÂËÚÂÎ¸ÌÛ˛ ˜‡ÒÚ¸ ÔË·Ó‡ ‚ÒÚ‡‚-
Îfl˛Ú ÏÂÊ‰Û Ú‡‚ÂÒ‡ÏË Í‡Ì‡ÚÌÓÈ ÔÓ‰‚ÂÒÍË ¯Ú‡Ì„, ‚ ÍÓÚÓÓÈ
‡ÒÚfl„Ë‚‡˛˘ËÂ ÛÒËÎËfl ¯Ú‡Ì„ ÔÂÓ·‡ÁÛ˛ÚÒfl ‚ ÛÒËÎËfl, ÒÊËÏ‡-
˛˘ËÂ ÏÂÒ‰ÓÁÛ. èË ˝ÚÓÏ ˚˜‡„ 12 Ì‡ÊËÏ‡ÂÚ Ì‡ ÔÓ¯ÂÌ¸ 9 Ë ‚
ÔÓÎÓÒÚË ÏÂÒ‰ÓÁ˚ ˝ÚË ÛÒËÎËfl ÔÂÓ·‡ÁÛ˛ÚÒfl ‚ ‰‡‚ÎÂÌËÂ ÊË‰ÍÓ-
ÒÚË, ÍÓÚÓÓÂ ˜ÂÂÁ Í‡ÔËÎÎflÌÛ˛ ÚÛ·ÍÛ 8 ‚ÓÒÔËÌËÏ‡ÂÚÒfl Ï‡-
ÌÓÏÂÚË˜ÂÒÍÓÈ „ÂÎËÍÓË‰‡Î¸ÌÓÈ ÔÛÊËÌÓÈ 7. èË Û‚ÂÎË˜ÂÌËË
‰‡‚ÎÂÌËfl ÔÛÊËÌ‡ ‡Á‚Ó‡˜Ë‚‡ÂÚÒfl, Ë ÔËÍÂÔÎÂÌÌÓÂ Í ÌÂÈ
ÔÂÓ 6 ˜ÂÚËÚ ÎËÌË˛ Ì‡„ÛÁÍË.

ÅÎ‡ÌÍ ‰Ë‡„‡ÏÏ˚ ÔËÍÂÔÎÂÌ Í ÒÚÓÎËÍÛ Ò‡ÏÓÔËÒˆ‡ 5. èË
‰‚ËÊÂÌËË ‰ËÌ‡ÏÓ„‡Ù‡ ‚‚Âı ÌËÚ¸ 1, ÔËÍÂÔÎÂÌÌ‡fl Ó‰ÌËÏ
ÍÓÌˆÓÏ Í ÌÂÔÓ‰‚ËÊÌÓÈ ˜‡ÒÚË ÛÒÚ¸Â‚Ó„Ó Ó·ÓÛ‰Ó‚‡ÌËfl, ÒÏ‡Ú˚‚‡-
ÂÚÒfl ÒÓ ¯ÍË‚‡ 2, Á‡ÒÚ‡‚Îflfl Â„Ó ‚‡˘‡Ú¸Òfl ‚ÏÂÒÚÂ Ò ıÓ‰Ó‚˚Ï
‚ËÌÚÓÏ 3. èË ˝ÚÓÏ ıÓ‰Ó‚‡fl „‡ÈÍ‡ ‚ÏÂÒÚÂ ÒÓ ÒÚÓÎËÍÓÏ ‰‚ËÊÂÚ-
Òfl ‚‚Âı ÔÓ Ì‡Ô‡‚Îfl˛˘ÂÈ 4.

Ç ÔÓÎÓÒÚË ‚ËÌÚ‡ ‡ÒÔÓÎÓÊÂÌ‡ ÒÔË‡Î¸Ì‡fl ‚ÓÁ‚‡ÚÌ‡fl ÔÛ-
ÊËÌ‡. èË ıÓ‰Â ‚‚Âı ÔÛÊËÌ‡ Á‡‚Ó‰ËÚÒfl, ÔË ıÓ‰Â ‚ÌËÁ ÓÌ‡
‡ÒÍÛ˜Ë‚‡ÂÚÒfl Ë ‚ÓÁ‚‡˘‡ÂÚ ÒÚÓÎËÍ ‚ ÔÂ‚ÓÌ‡˜‡Î¸ÌÓÂ ÔÓÎÓ-
ÊÂÌËÂ. í‡ÍËÏ Ó·‡ÁÓÏ, ÒÚÓÎËÍ Ò ·Î‡ÌÍÓÏ ÔÓ‚ÚÓflÂÚ ‰‚ËÊÂÌËÂ
Ò‡Î¸ÌËÍÓ‚Ó„Ó ¯ÚÓÍ‡ ‚ ÓÔÂ‰ÂÎÂÌÌÓÏ Ï‡Ò¯Ú‡·Â. ëÏÂÌÌ˚Â ¯ÍË‚˚
ÔÓÁ‚ÓÎfl˛Ú Á‡ÔËÒ˚‚‡Ú¸ ÔÂÂÏÂ˘ÂÌËÂ ‚ Ï‡Ò¯Ú‡·Â 1:15, 1:30,
1:45. èÂ‰ÂÎ˚ ËÁÏÂÂÌËfl ÛÒËÎËÈ 40, 80 Ë 100 Íç.

Ç Ò‚flÁË Ò ‡Á‚ËÚËÂÏ ‡‚ÚÓÏ‡ÚËÁ‡ˆËË Ë ÚÂÎÂÛÔ‡‚ÎÂÌËfl ‚ ‰Ó-
·˚˜Â ÌÂÙÚË ÔÓÎÛ˜‡˛Ú ‡ÒÔÓÒÚ‡ÌÂÌËÂ ‡ÁÎË˜Ì˚Â ÒËÒÚÂÏ˚ ÚÂ-
ÎÂ‰ËÌ‡ÏÓÏÂÚËÓ‚‡ÌËfl ÒÓ ÒÚ‡ˆËÓÌ‡ÌÓÈ ÛÒÚ‡ÌÓ‚ÍÓÈ ËÁÏÂ-   
ËÚÂÎ¸Ì˚ı ÛÒÚÓÈÒÚ‚.ëÛ˘ÂÒÚ‚ÛÂÚ ÌÂÒÍÓÎ¸ÍÓ  ÒËÒÚÂÏ ÚÂÎÂ‰ËÌ‡ÏÓ-
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êËÒ. 5.44. íËÔÓ‚˚Â ‰ËÌ‡ÏÓ„‡ÏÏ˚

êËÒ. 5.45. ëıÂÏ‡ ‰ËÌ‡ÏÓ„‡Ù‡ ÉÑå-3
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ÏÂÚËÓ‚‡ÌËfl, ‡ÁÎË˜‡˛˘ËıÒfl ÍÓÌÒÚÛÍˆËÂÈ ‰‡Ú˜ËÍÓ‚, Í‡Ì‡Î‡-
ÏË Ëı Ò‚flÁË Ò ‰ËÌ‡ÏÓÒÍÓÔÓÏ Ë ˝ÎÂÍÚË˜ÂÒÍÓÈ ÒıÂÏÓÈ ‰ËÌ‡ÏÓ-
ÒÍÓÔ‡. èË ÓÒÛ˘ÂÒÚ‚ÎÂÌËË Î˛·ÓÈ ËÁ ÒËÒÚÂÏ ÚÂÎÂ‰ËÌ‡ÏÓÏÂÚË-
Ó‚‡ÌËfl Ì‡ Í‡Ê‰ÓÏ ÒÚ‡ÌÍÂ-Í‡˜‡ÎÍÂ ÛÒÚ‡Ì‡‚ÎË‚‡˛ÚÒfl ‰‡Ú˜ËÍË
ÛÒËÎËÈ Ë ıÓ‰‡, ‡ Ì‡ ‰ËÒÔÂÚ˜ÂÒÍÓÏ ÔÛÌÍÚÂ − ÍÓÏÔ¸˛ÚÂ Ò ÔÓ-
„‡ÏÏÌ˚Ï Ó·ÂÒÔÂ˜ÂÌËÂÏ, ÔÓÁ‚ÓÎfl˛˘ËÏ ‰Ë‡„ÌÓÒÚËÓ‚‡Ú¸ ÚÂıÌË-
˜ÂÒÍÓÂ ÒÓÒÚÓflÌËÂ ÒÍ‚‡ÊËÌÌÓ„Ó Ó·ÓÛ‰Ó‚‡ÌËfl.

á‡Û·ÂÊÌ˚Â ‡Ì‡ÎÓ„Ë ‰ËÌ‡ÏÓ„‡Ù‡ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÙËÏÓÈ
"Leutert" (ÉÂÏ‡ÌËfl). éÒÌÓ‚Ì˚Ï ÓÚÎË˜ËÂÏ fl‚ÎflÂÚÒfl ËÒÔÓÎ¸ÁÓ-
‚‡ÌËÂ ÒËÎ¸ÙÓÌÓ‚ ‚ÏÂÒÚÓ ÔÛÊËÌ ËÁÏÂËÚÂÎ¸ÌÓ„Ó ˝ÎÂÏÂÌÚ‡.
îËÏ‡ "Ehometer" (ëòÄ) ÔÂ‰Î‡„‡ÂÚ ‰ËÌ‡ÏÓ„‡Ù, ‚ ÍÓÚÓÓÏ
ËÁÏÂÂÌËfl ‚˚‰‡˛ÚÒfl ˜ÂÂÁ (ÔÂÒÓÌ‡Î¸Ì˚È ÍÓÏÔ¸˛ÚÂ) èä ÚË-
Ô‡ ÌÓÛÚ·ÛÍ.

ÑÎfl ËÒÒÎÂ‰Ó‚‡ÌËfl Ì‡ÒÓÒÌ˚ı ÛÒÚ‡ÌÓ‚ÓÍ ‚ÂÒ¸Ï‡ ‚‡ÊÌ˚Ï fl‚Îfl-
ÂÚÒfl ÓÔÂ‰ÂÎÂÌËÂ ÛÓ‚Ìfl ÊË‰ÍÓÒÚË ‚ ÒÍ‚‡ÊËÌ‡ı, ‚ ˜‡ÒÚÌÓÒÚË
‰Îfl ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ÔÓ„ÛÊÂÌËfl Ì‡ÒÓÒÌÓ„Ó Ó·ÓÛ‰Ó‚‡ÌËfl ÔÓ‰
ÛÓ‚ÂÌ¸.

ëÚ‡ÚË˜ÂÒÍËÈ ÛÓ‚ÂÌ¸ ÊË‰ÍÓÒÚË − ÛÓ‚ÂÌ¸ ÊË‰ÍÓÒÚË ‚ ÓÒÚ‡-
ÌÓ‚ÎÂÌÌÓÈ ÒÍ‚‡ÊËÌÂ; ÔË ˝ÚÓÏ Á‡·ÓÈÌÓÂ Ë ÔÎ‡ÒÚÓ‚ÓÂ ‰‡‚ÎÂÌËfl
‡‚Ì˚.

ÑËÌ‡ÏË˜ÂÒÍËÈ ÛÓ‚ÂÌ¸ ÊË‰ÍÓÒÚË − ÛÓ‚ÂÌ¸ ÊË‰ÍÓÒÚË ‚
‰ÂÈÒÚ‚Û˛˘ÂÈ ÒÍ‚‡ÊËÌÂ (‚ ‰‡ÌÌÓÏ ÒÎÛ˜‡Â Ò „ÎÛ·ËÌÌÓ-Ì‡ÒÓÒÌ˚Ï
Ó·ÓÛ‰Ó‚‡ÌËÂÏ).

ÑÎfl ÓÔÂ‰ÂÎÂÌËfl ‡ÒÒÚÓflÌËfl ÓÚ ÛÒÚ¸fl ‰Ó ‰ËÌ‡ÏË˜ÂÒÍÓ„Ó
ÛÓ‚Ìfl ÔËÏÂÌfl˛ÚÒfl ÏÂÚÓ‰˚ Á‚ÛÍÓÏÂÚËË.

ç‡Ë·ÓÎÂÂ ‡ÒÔÓÒÚ‡ÌÂÌ˚ ‡ÁÎË˜Ì˚Â ˝ıÓÏÂÚË˜ÂÒÍËÂ ÛÒÚ‡-
ÌÓ‚ÍË, Ì‡ÔËÏÂ, ùè-1 ‰Îfl ÒÍ‚‡ÊËÌ Ò ‰‡‚ÎÂÌËÂÏ ‚ Á‡ÚÛ·ÌÓÏ
ÔÓÒÚ‡ÌÒÚ‚Â 0,1 åè‡. èËÌˆËÔ ‰ÂÈÒÚ‚Ëfl ˝ÚËı ÛÒÚ‡ÌÓ‚ÓÍ Á‡-
ÍÎ˛˜‡ÂÚÒfl ‚ ÚÓÏ, ˜ÚÓ ‚ Á‡ÚÛ·ÌÓÂ ÔÓÒÚ‡ÌÒÚ‚Ó ÔÓÒ˚Î‡ÂÚÒfl
‡ÍÛÒÚË˜ÂÒÍËÈ ËÏÔÛÎ¸Ò ËÁ ÔÌÂ‚Ï‡ÚË˜ÂÒÍÓÈ ËÎË ÔÓÓıÓ‚ÓÈ ıÎÓ-
ÔÛ¯ÍË. ùÚÓÚ ËÏÔÛÎ¸Ò, ÓÚ‡ÁË‚¯ËÒ¸ ÓÚ ÛÓ‚Ìfl ÊË‰ÍÓÒÚË, ÔÓ‰Ó·-
ÌÓ ˝ıÛ ‚ÓÁ‚‡˘‡ÂÚÒfl Í ÛÒÚ¸˛, ‚ÓÁ‰ÂÈÒÚ‚Ûfl Ì‡ ÚÂÏÓÙÓÌ, Ë ÔÓ-
ÒÎÂ ÔÂÓ·‡ÁÓ‚‡ÌËfl Ë ÛÒËÎÂÌËfl ‚ ˝ÎÂÍÚË˜ÂÒÍËÈ ÙËÍÒËÛÂÚÒfl
ÔÂÓÔËÒˆÂÏ Ì‡ ‰‚ËÊÛ˘ÂÈÒfl ·ÛÏ‡ÊÌÓÈ ÎÂÌÚÂ.

áÌ‡fl ÒÍÓÓÒÚ¸ ‡ÒÔÓÒÚ‡ÌÂÌËfl Á‚ÛÍ‡ ‚ Á‡ÚÛ·ÌÓÏ ÔÓÒÚ-
‡ÌÒÚ‚Â, ‚˚˜ËÒÎfl˛Ú ‡ÒÒÚÓflÌËÂ ‰Ó ÛÓ‚Ìfl ÊË‰ÍÓÒÚË ç‰ËÌ ÔÓ
ÙÓÏÛÎÂ

    
H T vT

H

T
‰ËÌ




Û Û= = ,

„‰Â ç − ‡ÒÒÚÓflÌËÂ ‰Ó ÂÔÂ‡, Ï; í − ‚ÂÏfl ÔÓıÓÊ‰ÂÌËfl
‚ÓÎÌ˚ ‰Ó ÂÔÂ‡, Ò; íÛ − ‚ÂÏfl ÔÓıÓÊ‰ÂÌËfl ‚ÓÎÌ˚ ‰Ó ÛÓ‚Ìfl,
Ò; v − ÒÍÓÓÒÚ¸ ‡ÒÔÓÒÚ‡ÌÂÌËfl Á‚ÛÍ‡ ‚ Á‡ÚÛ·ÌÓÏ
ÔÓÒÚ‡ÌÒÚ‚Â, Ï/Ò.
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êÂÔÂ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ Ó·ÂÁÍË ÚÛ· ·ÓÎ¸¯Â„Ó ‰Ë‡ÏÂÚ‡,
˜ÂÏ çäí, Ò ˆÂÎ¸˛ ÔÂÂÍ˚Ú¸ ÍÓÎ¸ˆÂ‚ÓÈ Á‡ÁÓ Ì‡ 60−65 %,
ÛÒÚ‡Ì‡‚ÎË‚‡ÂÏ˚È Ì‡ 50−100 Ï ‚˚¯Â ÔÂ‰ÔÓÎ‡„‡ÂÏÓ„Ó ÛÓ‚Ìfl.
ÑÎËÌ‡ Ú‡ÍÓ„Ó ÓÚÂÁÍ‡ (‰Îfl ÒÍ‚‡ÊËÌ Ò „ÎÛ·ËÌÓÈ ‰Ó 300 Ï)
ÒÓÒÚ‡‚ÎflÂÚ ÔËÏÂÌÓ 5 Ï. ÉÎÛ·ËÌÛ ÛÒÚ‡ÌÓ‚ÍË ÂÔÂ‡ ÔÓ‚Ó‰flÚ
ÔÓ Á‡ÏÂÛ ‰ÎËÌ˚ çäí Ò ÔÓÏÓ˘¸˛ ÛÎÂÚÍË.

Ç ÔÓÒÎÂ‰ÌÂÂ ‚ÂÏfl ÔËÏÂÌfl˛Ú ·ÂÁÂÔÂÌ˚È ÒÔÓÒÓ· ˝ıÓÎÓ-
ÚËÓ‚‡ÌËfl Ì‡ÒÓÒÌ˚ı ÒÍ‚‡ÊËÌ. Ç ˝ÚËı ÛÒÎÓ‚Ëflı ÒÍÓÓÒÚ¸ Á‚ÛÍ‡
ÓÔÂ‰ÂÎfl˛Ú ‡Ò˜ÂÚÌ˚ÏË ÏÂÚÓ‰‡ÏË ÔÓ „‡ÁÓ‚ÓÏÛ ÒÓÒÚ‡‚Û ÒÂ‰˚.
ÑÎfl Á‡ÏÂ‡ ÛÓ‚ÌÂÈ ÊË‰ÍÓÒÚË ÔË ËÁ·˚ÚÓ˜ÌÓÏ ‰‡‚ÎÂÌËË ‚ Á‡-
ÚÛ·ÌÓÏ ÔÓÒÚ‡ÌÒÚ‚Â û.Ä. Å‡Î‡ÍËÓ‚˚Ï ‡Á‡·ÓÚ‡Ì ÏÂÚÓ‰
‚ÓÎÌÓÏÂÚËÓ‚‡ÌËfl. àÏÔÛÎ¸Ò ÒÓÁ‰‡ÂÚÒfl ÒÔÂˆË‡Î¸Ì˚Ï ÛÒÚÓÈÒÚ-
‚ÓÏ, ÒÓÒÚÓfl˘ËÏ ËÁ ÚÂÏÓÙÓÌ‡ Ë ÍÓÔÛÒ‡ Ò ÓÚ‚ÂÒÚËflÏË, ˜ÂÂÁ
ÍÓÚÓ˚Â ‚ÓÁ·Û‰ËÚÂÎ¸ ÒÓÓ·˘‡ÂÚÒfl Ò Á‡ÚÛ·Ì˚Ï ÔÓÒÚ‡ÌÒÚ‚ÓÏ
ÒÍ‚‡ÊËÌ˚.

ÇÓÎÌÓÏÂÚËÓ‚‡ÌËÂ ‚˚ÔÓÎÌflÂÚÒfl ÔË ÔÓÏÓ˘Ë ˝ıÓÎÓÚ‡  
ùå-52, ÍÓÚÓ˚È ÔÓÁ‚ÓÎflÂÚ ÓÔÂ‰ÂÎËÚ¸ ‰ËÌ‡ÏË˜ÂÒÍËÈ ÛÓ‚ÂÌ¸ ‚
ÒÍ‚‡ÊËÌ‡ı „ÎÛ·ËÌÓÈ ‰Ó 4000 Ï ÔË ‰‡‚ÎÂÌËË ‚ Á‡ÚÛ·ÌÓÏ
ÔÓÒÚ‡ÌÒÚ‚Â ‰Ó 7,5 åè‡.

ÑËÌ‡ÏÓ- Ë ˝ıÓÏÂÚ˚ − ÓÒÌÓ‚Ì˚Â ÔË·Ó˚ ‰Îfl ˆÂÎÂÈ ËÒÒÎÂ-
‰Ó‚‡ÌËfl „ÎÛ·ËÌÌÓ-Ì‡ÒÓÒÌ˚ı ÛÒÚ‡ÌÓ‚ÓÍ, ÍÓÏÂ ÚÓ„Ó, ‚ Á‡ÚÛ·ÌÓÂ
ÔÓÒÚ‡ÌÒÚ‚Ó ÒÔÛÒÍ‡˛Ú ÔË·Ó˚ ‰Îfl Á‡ÏÂ‡ ‰‡‚ÎÂÌËÈ Ë ÚÂÏÔÂ-
‡ÚÛ.

ç‡ Á‡·ÓÂ Ë ÔÓ ÒÚ‚ÓÎÛ ÒÍ‚‡ÊËÌ˚ ‰‡‚ÎÂÌËÂ Ë ÚÂÏÔÂ‡ÚÛÛ ËÁ-
ÏÂfl˛Ú Ò ÔÓÏÓ˘¸˛ „ÎÛ·ËÌÌ˚ı Ï‡ÌÓ- Ë ÚÂÏÓÏÂÚÓ‚, ÍÓÚÓ˚Â
Ó·˙Â‰ËÌfl˛Ú ‚ Ó‰ÌÓÏ ÔË·ÓÂ.

ç‡Ë·ÓÎ¸¯ÂÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÔÓÎÛ˜ËÎË Ï‡ÍÒËÏ‡Î¸Ì˚Â „ÎÛ-
·ËÌÌ˚Â Ï‡ÌÓÏÂÚ˚ Ë „ÎÛ·ËÌÌ˚Â Ï‡ÌÓÏÂÚ˚ Ò ÌÂÔÂ˚‚ÌÓÈ Á‡-
ÔËÒ¸˛ ÔÓÍ‡Á‡ÌËÈ. å‡ÌÓÏÂÚ˚ ÔÂ‚ÓÈ „ÛÔÔ˚ ÙËÍÒËÛ˛Ú ÚÓÎ¸-
ÍÓ Ì‡Ë·ÓÎ¸¯ÂÂ ‰‡‚ÎÂÌËÂ ‚ ËÁÏÂflÂÏÓÏ ËÌÚÂ‚‡ÎÂ Ë ÔÓ˝ÚÓÏÛ
Ì‡Á˚‚‡˛ÚÒfl Ï‡ÍÒËÏ‡Î¸Ì˚ÏË. å‡ÌÓÏÂÚ˚ ‚ÚÓÓÈ „ÛÔÔ˚ ÒÌ‡·-
ÊÂÌ˚ ˜‡ÒÓ‚˚ÏË ÏÂı‡ÌËÁÏ‡ÏË, Ó·ÂÒÔÂ˜Ë‚‡˛˘ËÏË ÌÂÔÂ˚‚ÌÛ˛
Á‡ÔËÒ¸ ‰‡‚ÎÂÌËfl.

êÂ„ËÒÚËÛ˛˘ËÂ „ÎÛ·ËÌÌ˚Â Ï‡ÌÓÏÂÚ˚ ËÁ„ÓÚÓ‚Îfl˛Ú ‰‚Ûı
ÚËÔÓ‚ ÍÓÌÒÚÛÍˆËË: ÔÓ¯ÌÂ‚˚Â Ï‡ÌÓÏÂÚ˚ åÉè (Ú‡·Î. 5.22) Ë
„ÂÎËÍÒÌ˚Â åÉÉ (Ú‡·Î. 5.23).

Ç ÔÓ¯ÌÂ‚ÓÏ Ï‡ÌÓÏÂÚÂ ‰‡‚ÎÂÌËÂ ÔÂÂ‰‡ÂÚÒfl ËÒÔÓÎÌËÚÂÎ¸-
ÌÓÏÛ ˝ÎÂÏÂÌÚÛ ˜ÂÂÁ ÔÓ¯ÂÌ¸, ‡ ‚ „ÂÎËÍÒÌÓÏ − ˜ÂÂÁ ‚ËÌÚÓ‚Û˛
Ï‡ÌÓÏÂÚË˜ÂÒÍÛ˛ ÔÛÊËÌÛ-„ÂÎËÍÒ.

èËÌˆËÔË‡Î¸Ì‡fl ÒıÂÏ‡ „ÎÛ·ËÌÌÓ„Ó ÔÓ¯ÌÂ‚Ó„Ó Ò‡ÏÓÔË¯Û-
˘Â„Ó Ï‡ÌÓÏÂÚ‡ åÉè ÔË‚Â‰ÂÌ‡ Ì‡ ËÒ. 5.46.

àÁÏÂflÂÏÓÂ ‰‡‚ÎÂÌËÂ ÔË ÔÓıÓÊ‰ÂÌËË ÊË‰ÍÓÒÚË ˜ÂÂÁ
ÙËÎ¸Ú 5 Ë Ï‡ÌÓÏÂÚË˜ÂÒÍÛ˛ Í‡ÏÂÛ ‰ÂÈÒÚ‚ÛÂÚ Ì‡ ÔÓ¯ÂÌ¸ 3,
‰‚ËÊÛ˘ËÈÒfl ‚ Ò‡ÏÓÛÔÎÓÚÌfl˛˘ÂÏÒfl Ò‡Î¸ÌËÍÂ. Ñ‡‚ÎÂÌËÂ, ÓÍ‡Á˚-
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í ‡ · Î Ë ˆ ‡  5.22

íÂıÌË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ÔÛÊËÌÌÓ-ÔÓ¯ÌÂ‚˚ı Ï‡ÌÓÏÂÚÓ‚

èÓÍ‡Á‡ÚÂÎ¸ åÉè-3å åèå-4 åÉç-1
èÂ‰ÂÎ˚ ËÁÏÂÂÌËÈ, åè‡ 2,5−25

4−40
0,1−5
0,5−12
1−18
1−25

0,2−4
0,3−6
0,4−8
0,8−18
1−20

1,2−25
1,5−30

å‡ÍÒËÏ‡Î¸Ì‡fl ‡·Ó˜‡fl ÚÂÏÔÂ‡ÚÛ‡,
°ë

130 60 100

èË‚Â‰ÂÌÌ‡fl ÔÓ„Â¯ÌÓÒÚ¸, % ±1,5 ±0,5 ±0,1÷0,25
É‡·‡ËÚ˚, ÏÏ:

‰ÎËÌ‡ 1658 1460 1800
‰Ë‡ÏÂÚ 32 25 32

å‡ÒÒ‡, Í„ 7,0 2,9 15

í ‡ · Î Ë ˆ ‡  5.23

íÂıÌË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ „ÂÎËÍÒÌ˚ı ÒÍ‚‡ÊËÌÌ˚ı Ï‡ÌÓÏÂÚÓ‚

èÓÍ‡Á‡ÚÂÎ¸ åÉÉ-63/250 åÉç-2
èÂ‰ÂÎ˚ ËÁÏÂÂÌËÈ, åè‡ 6,3; 16; 25 10; 16; 25; 40; 60; 80; 100
å‡ÍÒËÏ‡Î¸Ì‡fl ‡·Ó˜‡fl ÚÂÏÔÂ‡-
ÚÛ‡, °ë

+100 +160÷250

èË‚Â‰ÂÌÌ‡fl ÔÓ„Â¯ÌÓÒÚ¸, % ±0,5 ±0,25−0,4
É‡·‡ËÚ˚, ÏÏ:

‰ÎËÌ‡ 1385 1500−1800
‰Ë‡ÏÂÚ 36 32−36

å‡ÒÒ‡, Í„ 8 10

‚‡ÂÏÓÂ Ì‡ ÔÓ¯ÂÌ¸, Û‡‚ÌÓ‚Â¯Ë‚‡ÂÚÒfl Ì‡ÚflÊÂÌËÂÏ ‚ËÌÚÓ‚ÓÈ
ˆËÎËÌ‰Ë˜ÂÒÍÓÈ ÔÛÊËÌ˚ 4, ‡·ÓÚ‡˛˘ÂÈ Ì‡ ‡ÒÚflÊÂÌËÂ.
é‰ËÌ ÍÓÌÂˆ ÔÛÊËÌ˚ ÛÍÂÔÎÂÌ ÌÂÔÓ‰‚ËÊÌÓ, ‡ ‚ÚÓÓÈ ÍÓÌÂˆ
ÊÂÒÚÍÓ ÒÓÂ‰ËÌÂÌ Ò ÔÓ¯ÌÂÏ. èÂÂÏÂ˘ÂÌËfl ÔÓ¯Ìfl,
ÔÓÔÓˆËÓÌ‡Î¸Ì˚Â ‚ÓÒÔËÌËÏ‡ÂÏÓÏÛ ‰‡‚ÎÂÌË˛, Á‡ÔËÒ˚‚‡˛ÚÒfl
ÔÂÓÏ 7 Ì‡ ‰Ë‡„‡ÏÏÂ, ‚ÒÚ‡‚ÎÂÌÌÓÈ ‚ ·‡‡·‡Ì 2, ÍÓÚÓ˚È
ÔË‚Ó‰ËÚÒfl ‚Ó ‚‡˘ÂÌËÂ ˜‡ÒÓ‚˚Ï ÏÂı‡ÌËÁÏÓÏ 1. éÒÂ‚ÓÂ
ÔÂÂÏÂ˘ÂÌËÂ ÔÓ¯Ìfl Ò ÔÂÓÏ Ë ‚‡˘‡ÚÂÎ¸ÌÓÂ ‰‚ËÊÂÌËÂ
·‡‡·‡Ì‡ ÓÚ ˜‡ÒÓ‚Ó„Ó ÏÂı‡ÌËÁÏ‡ ‰‡˛Ú Ì‡ ‰Ë‡„‡ÏÏÂ Á‡ÔËÒ¸
ËÁÏÂÌÂÌËfl ‰‡‚ÎÂÌËfl ‚Ó ‚ÂÏÂÌË. Ç Í‡˜ÂÒÚ‚Â ‡·Ó˜ÂÈ ÊË‰ÍÓÒÚË,
Á‡ÔÓÎÌfl˛˘ÂÈ ‚ÌÛÚÂÌÌ˛˛ ÔÓÎÓÒÚ¸ Ï‡ÌÓÏÂÚË˜ÂÒÍÓ„Ó ·ÎÓÍ‡,
ÔËÏÂÌflÂÚÒfl ÒÔËÚÓ‚ÓÈ ‡ÒÚ‚Ó ÊË‰ÍÓ„Ó Ï˚Î‡. ÑÎfl ÍÓÌÚÓÎfl
Á‡ ÚÂÏÔÂ‡ÚÛÓÈ ‚ ÒÍ‚‡ÊËÌÂ ÔË ËÁÏÂÂÌËË ‰‡‚ÎÂÌËfl ‚ ÍÓÔÛÒÂ
ÔË·Ó‡ ÛÒÚ‡ÌÓ‚ÎÂÌ Ï‡ÍÒËÏ‡Î¸Ì˚È ÚÛÚÌ˚È ÚÂÏÓÏÂÚ 6.

ÉÎÛ·ËÌÌ˚Â Ï‡ÌÓÏÂÚ˚ åÉè ‚˚ÔÛÒÍ‡˛ÚÒfl ‰Îfl ‡ÁÎË˜Ì˚ı
ÔÂ‰ÂÎÓ‚ ËÁÏÂÂÌËfl ‰‡‚ÎÂÌËfl, ÔË˜ÂÏ Ì‡Ë·ÓÎ¸¯ËÈ ÔÂ‰ÂÎ −
ÓÚ 0 ‰Ó 35 åç/Ï2. èÂ‰ÂÎ ËÁÏÂÂÌËfl ÚÂÏÔÂ‡ÚÛ − ÓÚ 10 ‰Ó
100 °ë.
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êËÒ. 5.46.  ëıÂÏ‡  „ÎÛ·ËÌÌÓ„Ó  ÔÓ¯-
ÌÂ‚Ó„Ó Ï‡ÌÓÏÂÚ‡ åÉè

êËÒ. 5.47. ëıÂÏ‡  „ÎÛ·ËÌÌÓ„Ó   „ÂÎËÍ-
ÒÌÓ„Ó Ï‡ÌÓÏÂÚ‡ åÉÉ:

1 – ÔÓ‰‚ÂÒÍ‡ ‰Îfl ÔÓ‚ÓÎÓÍË; 2 –
˜‡ÒÓ‚ÓÈ ÔË‚Ó‰; 3 – ıÓ‰Ó‚ÓÈ ‚ËÌÚ;  
4 – ÍÓÔÛÒ; 5 – ÚÛ·˜‡Ú‡fl ÔÛÊËÌ‡
(„ÂÎËÍÒ); 6 – ÒÚÂÊÂÌ¸; 7 –
Í‡ÔËÎÎfl; 8 – ÒËÎ¸ÙÓÌ; 9 –
ÚÂÏÓÏÂÚ; 10 – ‚ıÓ‰ÌÓÂ ÓÚ‚ÂÒÚËÂ;
11 – ÓÒ¸  (Ò ÔÂÓÏ);  12 – ·‡‡·‡Ì (Ò

·ÛÏ‡ÊÌ˚Ï ·Î‡ÌÍÓÏ)
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ÑË‡ÏÂÚ Ï‡ÌÓÏÂÚ‡ 32 ÏÏ, ÔÓ˝ÚÓÏÛ Â„Ó ÏÓÊÌÓ ÒÔÛÒÍ‡Ú¸ ‚
Ì‡ÒÓÒÌÓ-ÍÓÏÔÂÒÒÓÌ˚Â ÚÛ·˚ ‰Ë‡ÏÂÚÓÏ 60 ÏÏ.

èËÌˆËÔË‡Î¸Ì‡fl ÒıÂÏ‡ „ÎÛ·ËÌÌÓ„Ó „ÂÎËÍÒÌÓ„Ó Ï‡ÌÓÏÂÚ‡
ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ì‡ ËÒ. 5.47.

Ñ‡‚ÎÂÌËÂ ÒÂ‰˚ ˜ÂÂÁ ÓÚ‚ÂÒÚËÂ 10 ‚ ÍÓÔÛÒÂ ÔË·Ó‡ ‰ÂÈ-
ÒÚ‚ÛÂÚ Ì‡ ÒËÎ¸ÙÓÌ 8, Á‡ÔÓÎÌÂÌÌ˚È ÊË‰ÍÓÒÚ¸˛. ÇÌÛÚÂÌÌflfl ÔÓ-
ÎÓÒÚ¸ ÒËÎ¸ÙÓÌ‡ ˜ÂÂÁ Í‡Ì‡Î ‚ ÒÚÂÊÌÂ 6 Ë Í‡ÔËÎÎfl 7 ÒÓÓ·-
˘‡ÂÚÒfl Ò ‚ÌÛÚÂÌÌÂÈ ÔÓÎÓÒÚ¸˛ ‚ËÚÓÈ ÚÛ·˜‡ÚÓÈ („ÂÎËÍÒÌÓÈ)
ÔÛÊËÌ˚ 5.

ÑÎfl ¯Ú‡Ì„Ó‚ÓÈ ˝ÍÒÔÎÛ‡Ú‡ˆËË ËÒÔÓÎ¸ÁÛ˛ÚÒfl Ï‡ÌÓÏÂÚ˚
åèå-4, Ñãèå-2å Ë ÚÂÏÓÏÂÚ˚ ÚËÔ‡ "ëËËÛÒ", ÔË ˝ÚÓÏ
çäí ‰ÓÎÊÌ˚ ·˚Ú¸ ‡ÒÔÓÎÓÊÂÌ˚ ˝ÍÒˆÂÌÚË˜ÌÓ.

èÓ ‰‡‚ÎÂÌË˛ Ë ÚÂÏÔÂ‡ÚÛÂ Ì‡ Á‡·ÓÂ Ë ‡ÁÎË˜Ì˚ı „ÎÛ·Ë-
Ì‡ı ÔÓ ÒÚ‚ÓÎÛ ÒÍ‚‡ÊËÌ˚ ÏÓÊÌÓ ÒÛ‰ËÚ¸ Ó ı‡‡ÍÚÂÂ ÔÓˆÂÒÒ‡
‰Ó·˚˜Ë ÌÂÙÚË Ë ÒÓÒÚÓflÌËfl ÒÍ‚‡ÊËÌ (Ú‡·Î. 5.24).

5.8. é·ÒÎÛÊË‚‡ÌËÂ „ÎÛ·ËÌÌÓ-Ì‡ÒÓÒÌ˚ı
ÛÒÚ‡ÌÓ‚ÓÍ

ç‡‰ÂÊÌ‡fl ‡·ÓÚ‡ „ÎÛ·ËÌÌÓ-Ì‡ÒÓÒÌ˚ı ÛÒÚ‡ÌÓ‚ÓÍ ‚ÓÁÏÓÊÌ‡
ÔË Ô‡‚ËÎ¸ÌÓÏ ÔÓ‰·ÓÂ Ó·ÓÛ‰Ó‚‡ÌËfl, ÒÓÓÚ‚ÂÚÒÚ‚ËË ÚÂıÌÓÎÓ-
„Ë˜ÂÒÍÓ„Ó ÂÊËÏ‡ ˝ÍÒÔÎÛ‡Ú‡ˆËË ÒÍ‚‡ÊËÌ˚, Í‡˜ÂÒÚ‚ÂÌÌÓÏ ‚˚-
ÔÓÎÌÂÌËË ÏÓÌÚ‡ÊÌ˚ı ‡·ÓÚ Ë ÚÓ˜ÌÓÏ Û‡‚ÌÓ‚Â¯Ë‚‡ÌËË, ‡ Ú‡Í-
ÊÂ ÔË Ò‚ÓÂ‚ÂÏÂÌÌ˚ı ÔÓÙËÎ‡ÍÚË˜ÂÒÍËı ÂÏÓÌÚ‡ı Ë ÒÏ‡ÁÍ‡ı.

Ç Ì‡˜‡ÎÂ ˝ÍÒÔÎÛ‡Ú‡ˆËË ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ÌÂÓ·ıÓ‰ËÏ ÍÓÌÚÓÎ¸
Á‡ ÒÓÒÚÓflÌËÂÏ Ò·ÓÍË, ÍÂÔÎÂÌËfl ÔÓ‰¯ËÔÌËÍÓ‚, Á‡ÚflÊÍË ÍË-
‚Ó¯ËÔÌ˚ı Ë ‚ÂıÌËı Ô‡Î¸ˆÂ‚ Ì‡ ¯‡ÚÛÌÂ, ‡ Ú‡ÍÊÂ Á‡ Û‡‚ÌÓ‚Â-
¯Ë‚‡ÌËÂÏ, Ì‡ÚflÊÂÌËÂÏ ÂÏÌÂÈ Ë ÓÚÒÛÚÒÚ‚ËÂÏ ÚÂ˜Ë Ï‡ÒÎ‡ ‚ Â-
‰ÛÍÚÓÂ Ë Ú.Ô. äÓÏÂ ÚÓ„Ó, ÒÎÂ‰ÛÂÚ ÔÓ‚ÂflÚ¸ ÒÓÓÚ‚ÂÚÒÚ‚ËÂ

í ‡ · Î Ë ̂  ‡  5.24

íÂıÌË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ „ÎÛ·ËÌÌ˚ı ÚÂÏÓÏÂÚÓ‚

èÓÍ‡Á‡ÚÂÎ¸ íÉÉ "ëËËÛÒ"
èÂ‰ÂÎ˚ ËÁÏÂÂÌËfl, °ë 0−30

0−40
0−60

0−60
20−100
40−140
80−180
120−220
150−250

å‡ÍÒËÏ‡Î¸ÌÓÂ ‡·Ó˜ÂÂ ‰‡‚ÎÂÌËÂ, åè‡ 30 ÑÓ 100
èË‚Â‰ÂÌÌ‡fl ÔÓ„Â¯ÌÓÒÚ¸, % 1,5 0,2−1,0
É‡·‡ËÚ˚, ÏÏ:

‰ÎËÌ‡ 1500 2000
‰Ë‡ÏÂÚ 36 32

å‡ÒÒ‡, Í„ 6 10



193

ÏÓ˘ÌÓÒÚË Ë ÒÍÓÓÒÚË ‚‡˘ÂÌËfl ‚‡Î‡ ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎfl ÛÒÚ‡-
ÌÓ‚ÎÂÌÌÓÏÛ ÂÊËÏÛ ‡·ÓÚ˚ ÒÚ‡ÌÍ‡. èË ÔÓ‰ÍÎ˛˜ÂÌËË ˝ÎÂÍÚÓ-
‰‚Ë„‡ÚÂÎfl ÌÂÓ·ıÓ‰ËÏÓ, ˜ÚÓ·˚ ÍË‚Ó¯ËÔ˚ ‚‡˘‡ÎËÒ¸ ÔÓ ÒÚÂÎ-
ÍÂ, ÛÍ‡Á‡ÌÌÓÈ Ì‡ Â‰ÛÍÚÓÂ.

Ç ÔÓˆÂÒÒÂ ˝ÍÒÔÎÛ‡Ú‡ˆËË ÒÎÂ‰ÛÂÚ Â„ÛÎflÌÓ ÔÓ‚ÂflÚ¸ Ë
ÒÏ‡Á˚‚‡Ú¸ ÛÁÎ˚ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË Ë Â‰ÛÍÚÓ‡ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò
ËÌÒÚÛÍˆËÂÈ ÔÓ Ëı ˝ÍÒÔÎÛ‡Ú‡ˆËË.

èÓÒÎÂ ÔÛÒÍ‡ ‚ ˝ÍÒÔÎÛ‡Ú‡ˆË˛ ÌÓ‚Ó„Ó Â‰ÛÍÚÓ‡ ˜ÂÂÁ 10−   
15 ÒÛÚ ÌÂÓ·ıÓ‰ËÏÓ ‚˚ÎËÚ¸ ËÁ ÌÂ„Ó Ï‡ÒÎÓ Ë ÔÓÏ˚Ú¸ ÍÂÓÒËÌÓÏ
ËÎË ÒÓÎflÓ‚˚Ï Ï‡ÒÎÓÏ ‰Îfl Û‰‡ÎÂÌËfl ˜‡ÒÚËˆ ÏÂÚ‡ÎÎ‡. èË
ÔÓ‚ÚÓÌÓÏ ËÒÔÓÎ¸ÁÓ‚‡ÌËË ÒÎËÚÓ„Ó Ï‡ÒÎ‡ Â„Ó ÌÂÓ·ıÓ‰ËÏÓ
ÔÓÙËÎ¸ÚÓ‚‡Ú¸. ç‡ÎË˜ËÂ Ï‡ÒÎ‡ ‚ Â‰ÛÍÚÓÂ ÔÓ‚Âfl˛Ú ˜ÂÂÁ
ÍÓÌÚÓÎ¸Ì˚Â ÍÎ‡Ô‡Ì˚ ËÎË ˘ÛÔÓÏ. ìÓ‚ÂÌ¸ Ï‡ÒÎ‡ ‚ Â‰ÛÍÚÓÂ
‰ÓÎÊÂÌ ·˚Ú¸ ÏÂÊ‰Û ÌËÊÌËÏ Ë ‚ÂıÌËÏ ÍÓÌÚÓÎ¸Ì˚ÏË
ÍÎ‡Ô‡Ì‡ÏË.

ÑÎfl ÏÂı‡ÌËÁËÓ‚‡ÌÌÓÈ ÒÏÂÌ˚ ÒÏ‡ÁÍË ‚ Â‰ÛÍÚÓ‡ı Ë
ÔÓ‰¯ËÔÌËÍÓ‚˚ı ÛÁÎ‡ı ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ÒÎÂ‰ÛÂÚ ÔËÏÂÌflÚ¸
‡„Â„‡Ú˚ Äêéä, ÄÁàçåÄò-48 Ë åá-131ëä.

ÑÎfl ÔÓ‚˚¯ÂÌËfl ÒÓÍ‡ ÒÎÛÊ·˚ ÏÂı‡ÌËÁÏÓ‚ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË  
Ë ÛÎÛ˜¯ÂÌËfl ˝ÌÂ„ÂÚË˜ÂÒÍËı ÔÓÍ‡Á‡ÚÂÎÂÈ ÛÒÚ‡ÌÓ‚ÍË ÓÒÓ·ÓÂ
‚ÌËÏ‡ÌËÂ ÌÂÓ·ıÓ‰ËÏÓ Û‰ÂÎflÚ¸ Û‡‚ÌÓ‚Â¯Ë‚‡ÌË˛. èË ‡·ÓÚÂ
ÌÂÛ‡‚ÌÓ‚Â¯ÂÌÌÓ„Ó ·‡Î‡ÌÒËÌÓ„Ó ëä ‚ ÚÂ˜ÂÌËÂ Í‡Ê‰Ó„Ó ‰‚ÓÈ-
ÌÓ„Ó ıÓ‰‡ ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎ¸ Ì‡„ÛÊ‡ÂÚÒfl ÌÂ‡‚ÌÓÏÂÌÓ. äÓÎÂ-
·‡ÌËfl Ì‡„ÛÁÓÍ ÓÚËˆ‡ÚÂÎ¸ÌÓ ‚ÎËfl˛Ú Ì‡ ÔÓ˜ÌÓÒÚ¸ ÒÚ‡ÌÍ‡     
Ë ÔË‚Ó‰flÚ Í ÔÂÊ‰Â‚ÂÏÂÌÌÓÏÛ ‚˚ıÓ‰Û ËÁ ÒÚÓfl ˝ÎÂÍÚÓ‰‚Ë-
„‡ÚÂÎfl.

Ç Â‰ÛÍÚÓÌ˚ı ÒÚ‡ÌÍ‡ı-Í‡˜‡ÎÍ‡ı ‰Îfl Û‡‚ÌÓ‚Â¯Ë‚‡ÌËfl ËÒ-
ÔÓÎ¸ÁÛ˛ÚÒfl ÔÓÚË‚Ó‚ÂÒ˚, ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚Â Ì‡ ÍË‚Ó¯ËÔÂ Ë     
·‡Î‡ÌÒËÂ. àı ÔÓÒÚ‡‚Îfl˛Ú ÒÓ ÒÚ‡ÌÍÓÏ-Í‡˜‡ÎÍÓÈ. óËÒÎÓ ÔÓÚË-
‚Ó‚ÂÒÓ‚, ÌÂÓ·ıÓ‰ËÏ˚ı ‰Îfl Û‡‚ÌÓ‚Â¯Ë‚‡ÌËfl, ÓÔÂ‰ÂÎfl˛Ú ÔÓ
„‡ÙËÍ‡Ï, ÔËÍÎ‡‰˚‚‡ÂÏ˚Ï Í ËÌÒÚÛÍˆËË ÔÓ ÏÓÌÚ‡ÊÛ Ë ˝ÍÒ-
ÔÎÛ‡Ú‡ˆËË ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË. ÑÎfl ÛÒÚ‡ÌÓ‚ÍË ÔÓÚË‚Ó‚ÂÒÓ‚ Ì‡
ÚÂ·ÛÂÏÓÏ ‡ÒÒÚÓflÌËË Ì‡ ÍË‚Ó¯ËÔÂ ËÏÂ˛ÚÒfl ¯Í‡Î˚, ÌÛÎÂ‚˚Â
ÓÚÏÂÚÍË ÍÓÚÓ˚ı Ì‡ıÓ‰flÚÒfl ÔÓÚË‚ ˆÂÌÚ‡ ‚‡Î‡.

èË ÍË‚Ó¯ËÔÌÓÏ Û‡‚ÌÓ‚Â¯Ë‚‡ÌËË ÛÒÚ‡Ì‡‚ÎË‚‡˛Ú ÓÚ Ó‰-
ÌÓ„Ó ‰Ó ˜ÂÚ˚Âı „ÛÁÓ‚ Ì‡ Í‡Ê‰ÓÏ ÍË‚Ó¯ËÔÂ. ÑÎfl ÓÔÂ‰ÂÎÂ-
ÌËfl ˜ËÒÎ‡ „ÛÁÓ‚, ‡ Ú‡ÍÊÂ Ì‡ıÓÊ‰ÂÌËfl ÔÓÎÓÊÂÌËfl ˝ÚËı „ÛÁÓ‚
ÌÂÓ·ıÓ‰ËÏÓ ÔÓÎ¸ÁÓ‚‡Ú¸Òfl „‡ÙËÍ‡ÏË ÔË ÍË‚Ó¯ËÔÌÓÏ Ë ÍÓÏ-
·ËÌËÓ‚‡ÌÌÓÏ Û‡‚ÌÓ‚Â¯Ë‚‡ÌËË.

ì‡‚ÌÓ‚Â¯Ë‚‡˛˘ËÈ ÏÓÏÂÌÚ åÛ (‚ Íç⋅Ï) ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò
„‡ÙËÍ‡ÏË åÛ = f(R) ÓËÂÌÚËÓ‚Ó˜ÌÓ ÓÔÂ‰ÂÎflÂÚÒfl ÔÓ
ÙÓÏÛÎÂ

åÛ = S(P¯Ú + 0,5êÊ),
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„‰Â S − ‰ÎËÌ‡ ıÓ‰‡ ÛÒÚ¸Â‚Ó„Ó ¯ÚÓÍ‡, Ï; ê¯Ú − ‚ÂÒ ¯Ú‡Ì„ ‚
ÊË‰ÍÓÒÚË, ç; êÊ − ‚ÂÒ ÊË‰ÍÓÒÚË ‚ ÚÛ·Â, ‚˚˜ËÒÎÂÌÌ˚È Ì‡
ÔÓÎÌÛ˛ ÔÎÓ˘‡‰¸ ÔÎÛÌÊÂ‡ ÒÍ‚‡ÊËÌÌÓ„Ó Ì‡ÒÓÒ‡, ç.

è‡‚ËÎ¸ÌÓÒÚ¸ Û‡‚ÌÓ‚Â¯Ë‚‡ÌËfl ÔÓ‚ÂflÂÚÒfl Á‡ÏÂÓÏ ÚÓÍ‡
˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎfl Ì‡ ‚ÒÂı ÂÊËÏ‡ı ÓÚÍ‡˜ÍË Ò ÔÓÏÓ˘¸˛ ‡ÏÔÂ-
ÍÎÂ˘ÂÈ.

Ç ÔÓˆÂÒÒÂ ˝ÍÒÔÎÛ‡Ú‡ˆËË ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ ‚ÓÁÏÓÊÌ˚ ‚ÌÂ-
ÔÎ‡ÌÓ‚˚Â ÂÏÓÌÚ˚, ‚˚Á‚‡ÌÌ˚Â ÓÚÍ‡Á‡ÏË Ë ‡‚‡ËflÏË.

êÂÏÓÌÚ˚ ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ ÔÓ‰‡Á‰ÂÎfl˛ÚÒfl Ì‡ ‰‚‡ ‚Ë‰‡: ÚÂÍÛ-
˘ËÈ Ë Í‡ÔËÚ‡Î¸Ì˚È.

íÂÍÛ˘ËÈ ÂÏÓÌÚ ‰ÓÎÊÂÌ Ó·ÂÒÔÂ˜Ë‚‡Ú¸ ‡·ÓÚÓÒÔÓÒÓ·ÌÓÒÚ¸
ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ ‰Ó Ëı Í‡ÔËÚ‡Î¸ÌÓ„Ó ÂÏÓÌÚ‡. èË ÚÂÍÛ˘ÂÏ Â-
ÏÓÌÚÂ ÔÓ‚Âfl˛Ú ÒÓÒÚÓflÌËÂ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË Ë ÔË ÌÂÓ·ıÓ‰ËÏÓÒ-
ÚË Á‡ÏÂÌfl˛Ú Í‡Ì‡ÚÌ˚Â ÔÓ‰‚ÂÒÍË, „ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡, ÒÂ¸„Ë,
¯‡ÚÛÌ˚, ÚÓÏÓÁÌÓÈ ¯ÍË‚ Ë ÎÂÌÚ˚, ÔÓ‰¯ËÔÌËÍË, ‚ÚÛÎÍË Ë
Ô‡Î¸ˆ˚, ÓÒË; ÍÂÔÂÊÌ˚Â Ë ÒÚÓÔÓÌ˚Â ‰ÂÚ‡ÎË, ÒÏ‡ÁÍÛ, ËÒÔ‡‚-
Îfl˛Ú ÔÓ„ÌÛÚÓÒÚË; ÎËÍ‚Ë‰ËÛ˛Ú ÚÂ˘ËÌ˚ Ë ÓÚÍÓÎ˚; ÂÏÓÌÚËÛ-
˛Ú ‡Ï˚, ÎÂÒÚÌËˆ˚ Ë Ó„‡Ê‰ÂÌËfl; ÔÓ‚Âfl˛Ú ÙËÍÒ‡ÚÓ˚ „ÓÎÓ-
‚ÍË; Â„ÛÎËÛ˛Ú ëä Ë ÔË ÌÂÓ·ıÓ‰ËÏÓÒÚË Â„Ó Í‡ÒflÚ. êÂÏÓÌÚ
Á‡‚Â¯‡ÂÚÒfl Û‡‚ÌÓ‚Â¯Ë‚‡ÌËÂÏ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË.

èË ÚÂÍÛ˘ÂÏ ÂÏÓÌÚÂ Â‰ÛÍÚÓ‡ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË Â„Ó ˜‡ÒÚË˜-
ÌÓ ‡Á·Ë‡˛Ú; ÔÓ‚Âfl˛Ú ÒÓÒÚÓflÌËÂ ‚‡ÎÓ‚, ‚‡Î‡-¯ÂÒÚÂÌË,
¯ÍË‚‡, Í˚¯ÂÍ ÔÓ‰¯ËÔÌËÍÓ‚ Ë ÔË ÌÂÓ·ıÓ‰ËÏÓÒÚË Á‡ÏÂÌfl˛Ú
ËÁÌÓ¯ÂÌÌ˚Â ÔÓ‰¯ËÔÌËÍË; Â„ÛÎËÛ˛Ú ÓÒÂ‚ÓÈ Á‡ÁÓ ÔÓ‰¯ËÔÌË-
ÍÓ‚ Í‡˜ÂÌËfl; Á‡ÏÂÌfl˛Ú ËÁÌÓ¯ÂÌÌ˚Â Ï‡ÌÊÂÚ˚, ÛÔÎÓÚÌËÚÂÎ¸Ì˚Â
ÍÓÎ¸ˆ‡, ÔÓÍÎ‡‰ÍË; ËÒÔ‡‚Îfl˛Ú ¯ÔÓÌÓ˜Ì˚Â Ô‡Á˚ ‚‡ÎÓ‚ Ë Á‡˜Ë-
˘‡˛Ú ÁÛ·¸fl ¯ÂÒÚÂÂÌ; Á‡ÏÂÌfl˛Ú ËÁÌÓ¯ÂÌÌ˚Â ÍÂÔÎÂÌËfl Ë ÒÚÓ-
ÔÓÌ˚Â ‰ÂÚ‡ÎË; ÔÓÒÎÂ Ò·ÓÍË Ë ÒÏÂÌ˚ ÒÏ‡ÁÍË Â„ÛÎËÛ˛Ú ÎÂ„-
ÍÓÒÚ¸ ‚‡˘ÂÌËfl Â‰ÛÍÚÓ‡.

ä‡ÔËÚ‡Î¸Ì˚È ÂÏÓÌÚ ÍÓÏÂ ‡·ÓÚ, ÔÂÂ˜ËÒÎÂÌÌ˚ı ÔË ÚÂ-
ÍÛ˘ÂÏ ÂÏÓÌÚÂ, ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ ÔÓÎÌÛ˛ ‡Á·ÓÍÛ ÛÁÎÓ‚ Ë Ëı
ÂÏÓÌÚ.

ä‡ÔËÚ‡Î¸Ì˚È ÂÏÓÌÚ ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ ‚˚ÔÓÎÌflÂÚÒfl ÒÔÂˆË‡-
ÎËÁËÓ‚‡ÌÌ˚ÏË ÂÏÓÌÚÌÓ-ÏÓÌÚ‡ÊÌ˚ÏË ·Ë„‡‰‡ÏË ÔÓ ÛÁÎÓ‚ÓÏÛ
ÏÂÚÓ‰Û. èË ˝ÚÓÏ ÛÁÂÎ, ËÏÂ˛˘ËÈ ÌÂ„Ó‰Ì˚Â ‰ÂÚ‡ÎË, Á‡ÏÂÌfl˛Ú
ÌÓ‚˚Ï ËÎË ÓÚÂÏÓÌÚËÓ‚‡ÌÌ˚Ï. á‡ÏÂÌÂÌÌ˚È ÛÁÂÎ ÔÂÂ‰‡˛Ú ‚
ÂÏÓÌÚÌÛ˛ ·‡ÁÛ ‰Îfl ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËfl. èÓÒ‡‰Ó˜Ì˚Â Ë ÔËÒÓÂ‰Ë-
ÌËÚÂÎ¸Ì˚Â ‡ÁÏÂ˚ ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ ÒÛ˘ÂÒÚ‚Û˛˘Ëı ÚËÔÓ‚ ‚˚-
ÔÓÎÌfl˛ÚÒfl ‚ ÔÂ‰ÂÎ‡ı ‰ÓÔÛÒÍÓ‚, ‡ ‰ÂÚ‡ÎË Ë Ë„Î˚ ‚Á‡ËÏÓÁ‡ÏÂ-
ÌflÂÏ˚.

êÂÏÓÌÚÌÓ-ÏÂı‡ÌË˜ÂÒÍËÂ Ï‡ÒÚÂÒÍËÂ ËÎË ·‡Á˚ ‰Îfl ˝ÚÓÈ ˆÂÎË
‰ÓÎÊÌ˚ ËÏÂÚ¸ Á‡Ô‡ÒÌ˚Â ÛÁÎ˚ ‚ÒÂı ÚËÔÓ‡ÁÏÂÓ‚, Ì‡ıÓ‰fl˘ËıÒfl
‚ ˝ÍÒÔÎÛ‡Ú‡ˆËË.

èÂËÓ‰ ‡·ÓÚ˚ Ó·ÓÛ‰Ó‚‡ÌËfl ÏÂÊ‰Û Î˛·˚ÏË Ó˜ÂÂ‰Ì˚ÏË
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ÔÎ‡ÌÓ‚˚ÏË ‡·ÓÚ‡ÏË, Ì‡Á˚‚‡ÂÚÒfl ÏÂÊÂÏÓÌÚÌ˚Ï ÔÂËÓ‰ÓÏ
(åêè). ÑÎfl ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ Â„Ó ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚ¸ ÔÓ
ÚÂÍÛ˘ÂÏÛ ÂÏÓÌÚÛ ‡‚Ì‡ 2750 ˜.

5.9. íÂıÌËÍ‡ ·ÂÁÓÔ‡ÒÌÓÒÚË
ÔË ¯Ú‡Ì„Ó‚ÓÈ ˝ÍÒÔÎÛ‡Ú‡ˆËË ÒÍ‚‡ÊËÌ

éÒÌÓ‚Ì˚Â ÔÓÎÓÊÂÌËfl ÔÓ ÚÂıÌËÍÂ ·ÂÁÓÔ‡ÒÌÓÒÚË ÔË ¯Ú‡Ì„Ó-
‚ÓÈ Ì‡ÒÓÒÌÓÈ ˝ÍÒÔÎÛ‡Ú‡ˆËË ÒÍ‚‡ÊËÌ − Ó„‡Ê‰ÂÌËÂ ‰‚ËÊÛ˘Ëı-
Òfl ˜‡ÒÚÂÈ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÓÍ, Ó·ÒÎÛÊË‚‡ÌËÂ ˝ÎÂÍÚÓÓ·ÓÛ‰Ó‚‡ÌËfl
Ë ‚˚ÔÓÎÌÂÌËÂ ÚÂ·Ó‚‡ÌËÈ ÔË ÂÏÓÌÚÂ. ëÂ¸ÂÁÌ˚Â ÚÂ·Ó‚‡ÌËfl
ÔÂ‰˙fl‚Îfl˛ÚÒfl Í Ó·ÓÛ‰Ó‚‡ÌË˛ ÛÒÚ¸fl ÒÍ‚‡ÊËÌ˚, ÔËÌflÚÓÏÛ Í
ÒÂËÈÌÓÏÛ ÔÓËÁ‚Ó‰ÒÚ‚Û, Í ˜ËÒÎÛ ÍÓÚÓÓ„Ó ÓÚÌÓÒflÚÒfl ÛÒÚ¸Â‚˚Â
Ò‡Î¸ÌËÍË ÚËÔ‡ ëìë.

èË ÏÓÌÚ‡ÊÂ Ë ˝ÍÒÔÎÛ‡Ú‡ˆËË ÒÚ‡ÌÍÓ‚-Í‡˜‡ÎÓÍ ÓÒÌÓ‚Ì˚ÏË
ÚÂ·Ó‚‡ÌËflÏË ÔÓ ÚÂıÌËÍÂ ·ÂÁÓÔ‡ÒÌÓÒÚË fl‚Îfl˛ÚÒfl ÒÎÂ‰Û˛˘ËÂ.

1. ëä ÌÂÓ·ıÓ‰ËÏÓ ÏÓÌÚËÓ‚‡Ú¸ ÔÓ‰ ÛÍÓ‚Ó‰ÒÚ‚ÓÏ ÓÔ˚ÚÌÓ„Ó
·Ë„‡‰Ë‡ ËÎË Ï‡ÒÚÂ‡ ÔË ÔÓÏÓ˘Ë ÏÓÌÚ‡ÊÌ˚ı ÔËÒÔÓÒÓ·ÎÂ-
ÌËÈ ËÎË Í‡Ì‡.

2. ÇÒÂ ‰‚ËÊÛ˘ËÂÒfl ˜‡ÒÚË ÒÚ‡ÌÍ‡ ‰ÓÎÊÌ˚ ·˚Ú¸ Ó„‡Ê‰ÂÌ˚.
3. èË ÌËÊÌÂÏ ÔÓÎÓÊÂÌËË „ÓÎÓ‚ÍË ·‡Î‡ÌÒË‡ ‡ÒÒÚÓflÌËÂ

ÏÂÊ‰Û Ú‡‚ÂÒÓÈ ÔÓ‰‚ÂÒÍË Ò‡Î¸ÌËÍÓ‚Ó„Ó ¯ÚÓÍ‡ Ë ÛÒÚ¸Â‚˚Ï
Ò‡Î¸ÌËÍÓÏ ‰ÓÎÊÌÓ ·˚Ú¸ ÌÂ ÏÂÌÂÂ 20 ÒÏ.

4. á‡ÔÂ˘‡ÂÚÒfl ÔÓ‚Ó‡˜Ë‚‡Ú¸ ¯ÍË‚ Â‰ÛÍÚÓ‡ ‚Û˜ÌÛ˛ Ë
ÚÓÏÓÁËÚ¸ Â„Ó ÔÓ‰ÍÎ‡‰˚‚‡ÌËÂÏ ÚÛ·˚, ÎÓÏ‡ Ë ‰Û„Ëı ÔÂ‰ÏÂ-
ÚÓ‚.

5. á‡ÔÂ˘‡ÂÚÒfl ÒÌËÏ‡Ú¸ ÍÎËÌÓ‚ÓÈ ÂÏÂÌ¸ ÔË ÔÓÏÓ˘Ë ˚-
˜‡„Ó‚, ÛÒÚ‡Ì‡‚ÎË‚‡Ú¸ Ë ÒÌËÏ‡Ú¸ ÂÏÂÌ¸ ÌÂÓ·ıÓ‰ËÏÓ ÔÛÚÂÏ ÔÂÂ-
‰‚ËÊÂÌËfl ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎfl.

6. èË Á‡ÏÂÌÂ Ô‡Î¸ˆÂ‚ ÍË‚Ó¯ËÔ‡ ¯‡ÚÛÌ ÚÂ·ÛÂÚÒfl Ì‡‰ÂÊ-
ÌÓ ÍÂÔËÚ¸ Í ÒÚÓÈÍÂ ÒÚ‡ÌÍ‡.

7. éÒÏÓÚ ËÎË Á‡ÏÂÌÛ ÓÚ‰ÂÎ¸Ì˚ı ˜‡ÒÚÂÈ ÒÚ‡ÌÍ‡ ÒÎÂ‰ÛÂÚ ‚˚-
ÔÓÎÌflÚ¸ ÔË ÓÒÚ‡ÌÓ‚ÍÂ Ë Á‡ÚÓÏ‡ÊË‚‡ÌËË ëä.

8. èÂÂ‰ ÔÛÒÍÓÏ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ÌÂÓ·ıÓ‰ËÏÓ Û·Â‰ËÚ¸Òfl ‚ ÚÓÏ,
˜ÚÓ ÚÓÏÓÁ ÓÒ‚Ó·ÓÊ‰ÂÌ, Ó„‡Ê‰ÂÌËfl ÛÒÚ‡ÌÓ‚ÎÂÌ˚ (Á‡ÍÂÔÎÂÌ˚)
Ë ÌÂÚ ÔÓÒÚÓÓÌÌËı Î˛‰ÂÈ ‚ ÓÔ‡ÒÌÓÈ ÁÓÌÂ.

9. ÑÓ Ì‡˜‡Î‡ ÂÏÓÌÚÌ˚ı ‡·ÓÚ Ì‡ ÛÒÚ‡ÌÓ‚ÍÂ ÔË‚Ó‰ ‰ÓÎÊÂÌ
·˚Ú¸ ÓÚÍÎ˛˜ÂÌ, ‡ Ì‡ ÔÛÒÍÓ‚ÓÏ ÛÒÚÓÈÒÚ‚Â ÛÍÂÔÎÂÌ ÔÎ‡Í‡Ú:
"çÂ ‚ÍÎ˛˜‡Ú¸ − ‡·ÓÚ‡˛Ú Î˛‰Ë". ç‡ ÒÍ‚‡ÊËÌ‡ı Ò ‡‚ÚÓÏ‡ÚË˜ÂÒ-
ÍËÏ Ë ‰ËÒÚ‡ÌˆËÓÌÌ˚Ï ÛÔ‡‚ÎÂÌËÂÏ ÔÛÒÍÓ‚Ó„Ó ÛÒÚÓÈÒÚ‚‡ ‰ÓÎ-
ÊÂÌ ·˚Ú¸ ÛÍÂÔÎÂÌ ˘ËÚ Ò Ì‡‰ÔËÒ¸˛: "ÇÌËÏ‡ÌËÂ! èÛÒÍ ‡‚ÚÓÏ‡-
ÚË˜ÂÒÍËÈ".
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10. ìÒÚ¸Â ÒÍ‚‡ÊËÌ˚ ÂÍÓÏÂÌ‰ÛÂÚÒfl Ó·ÓÛ‰Ó‚‡Ú¸ ÍÎ‡Ô‡ÌÓÏ
‰Îfl ÔÂ‰ÓÚ‚‡˘ÂÌËfl ‡ÁÎË‚‡ ÌÂÙÚË ˜ÂÂÁ Ò‡Î¸ÌËÍ ÔË Ó·˚‚Â
ÔÓÎËÓ‚‡ÌÌÓ„Ó ¯ÚÓÍ‡.

ìÔ‡‚ÎÂÌËÂ ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎÂÏ ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË Ó·˚˜ÌÓ
ÔÓ‚Ó‰ËÚÒfl ÛÔÓ˘ÂÌÌÓÈ ÒËÒÚÂÏÓÈ ·ÎÓÍËÓ‚ÍË Ë Á‡˘ËÚ˚.
ê‡Á‡·ÓÚ‡Ì ·ÎÓÍ ÛÔ‡‚ÎÂÌËfl Åìë-3å, Ò ÔÓÏÓ˘¸˛ ÍÓÚÓÓ„Ó
ÏÓÊÌÓ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸ ÛÔ‡‚ÎÂÌËÂ ‚ Û˜ÌÓÏ, ‡‚ÚÓÏ‡ÚË˜ÂÒÍÓÏ,
‰ËÒÚ‡ÌˆËÓÌÌÓÏ Ë ÔÓ„‡ÏÏÌÓÏ ÂÊËÏ‡ı ‡·ÓÚ˚. éÌ Ú‡ÍÊÂ
ÔÓ‚Ó‰ËÚ Ò‡ÏÓÁ‡ÔÛÒÍ ÛÒÚ‡ÌÓ‚ÍË ÔÓÒÎÂ ÒÎÛ˜‡ÈÌÓ„Ó ÓÚÍÎ˛˜ÂÌËfl
˝ÎÂÍÚÓ˝ÌÂ„ËË. ÅÎÓÍ ÛÔ‡‚ÎÂÌËfl ÔÓÁ‚ÓÎflÂÚ ÓÚÍÎ˛˜‡Ú¸
ÛÒÚ‡ÌÓ‚ÍÛ ÔË Ó·˚‚Â ÍÎËÌÓ‚˚ı ÂÏÌÂÈ Ë ÔÓÎËÓ‚‡ÌÌÓ„Ó
¯ÚÓÍ‡, ÔË Á‡ÍÎËÌË‚‡ÌËË ÔÎÛÌÊÂ‡ Ì‡ÒÓÒ‡ Ë Â‰ÛÍÚÓ‡, ‡
Ú‡ÍÊÂ ÔË ÂÁÍÓÏ ËÁÏÂÌÂÌËË Ì‡„ÛÁÍË ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎfl.
éÚÍÎ˛˜ÂÌËÂ ÛÒÚ‡ÌÓ‚ÍË Â„ÛÎËÛÂÚÒfl ÔÓ ‚ÂÏÂÌË Ò‡·‡Ú˚‚‡ÌËfl
‡ÔÔ‡‡ÚÛ˚ Ë ÓÚÍÎÓÌÂÌË˛ ÍÓÌÚÓÎËÛÂÏ˚ı Ô‡‡ÏÂÚÓ‚.

èË Ó·ÒÎÛÊË‚‡ÌËË ˝ÎÂÍÚÓÔË‚Ó‰‡ ÔÂÒÓÌ‡Î ‰ÓÎÊÂÌ
‡·ÓÚ‡Ú¸ ‚ ‰Ë˝ÎÂÍÚË˜ÂÒÍËı ÔÂ˜‡ÚÍ‡ı. ëÍ‚‡ÊËÌÌ‡fl Ì‡ÒÓÒÌ‡fl
ÛÒÚ‡ÌÓ‚Í‡ ÔÂÂ‰ ÔÛÒÍÓÏ ‚ ˝ÍÒÔÎÛ‡Ú‡ˆË˛ ‰ÓÎÊÌ‡ ·˚Ú¸
Á‡ÁÂÏÎÂÌ‡. Ç Í‡˜ÂÒÚ‚Â Á‡ÁÂÏÎËÚÂÎfl ˝ÎÂÍÚÓÓ·ÓÛ‰Ó‚‡ÌËfl
ÒÎÂ‰ÛÂÚ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ÍÓÌ‰ÛÍÚÓ ÒÍ‚‡ÊËÌ˚. èË ˝ÚÓÏ
ÍÓÌ‰ÛÍÚÓ Ò‚flÁ˚‚‡˛Ú Ò ‡ÏÓÈ ÒÚ‡ÌÍ‡ ‰‚ÛÏfl Á‡ÁÂÏÎfl˛˘ËÏË
ÔÓ‚Ó‰ÌËÍ‡ÏË (ÒÂ˜ÂÌËÂ Í‡Ê‰Ó„Ó 50 ÏÏ2), ÔË‚‡ÂÌÌ˚ÏË ‚
‡ÁÌ˚ı ÚÓ˜Í‡ı ÍÓÌ‰ÛÍÚÓ‡ Ë ‡Ï˚, ‰ÓÒÚÛÔÌ˚ı ‰Îfl ÓÒÏÓÚ‡.
ÑÎfl Á‡ÁÂÏÎÂÌËfl, ÍÓÏÂ Í‡Ì‡Ú‡, ËÒÔÓÎ¸ÁÛ˛Ú ÒÚ‡Î¸ÌÓÈ
ÔÓ‚Ó‰ÌËÍ ‡ÁÎË˜ÌÓ„Ó ÔÓÙËÎfl: ÍÛ„ÎÓ„Ó, ÔÓÎÓÒÓ‚Ó„Ó, Û„ÎÓ‚Ó„Ó
Ë ‰. ÑÎfl Á‡˘ËÚ˚ ÓÚ ÔÓ‡ÊÂÌËfl ˝ÎÂÍÚË˜ÂÒÍËÏ ÚÓÍÓÏ ÔË
Ó·ÒÎÛÊË‚‡ÌËË ÒÚ‡ÌÍ‡-Í‡˜‡ÎÍË ÔËÏÂÌfl˛Ú ËÁÓÎËÛ˛˘ËÂ
ÔÓ‰ÒÚ‡‚ÍË.


