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éÔËÒ‡ÌËÂ

êÂÍÓÏÂÌ‰ÛÂÏÓÂ ÁÌ‡˜ÂÌËÂ Ó·˙ÂÏÌÓ„Ó ‡ÒıÓ‰‡ ‚ÓÁ‰Ûı‡ Ì‡ Ó‰ËÌ
ÔÓ„ÓÌÌ˚È ÏÂÚ ‰ÎËÌ˚ ‰ËÙÙÛÁÓ‡ ÒÓÒÚ‡‚ÎflÂÚ 8,25 Î/ÒÂÍ . Ï. 
èË ˝ÚÓÏ ‰ÓÔÛÒÚËÏ‡fl ‡ÁÌÓÒÚ¸ ÚÂÏÔÂ‡ÚÛ ÔËÚÓ˜ÌÓ„Ó ‚ÓÁ‰Ûı‡ 
‚ ÔÓÏÂ˘ÂÌËË 610 ä. ôÂÎÂ‚˚Â ‰ËÙÙÛÁÓ˚ ÛÒÔÂ¯ÌÓ ËÒÔÓÎ¸ÁÛ˛ÚÒfl 
‚ ÒËÒÚÂÏ‡ı ‚ÂÌÚËÎflˆËË Í‡Í Ò ÔÓÒÚÓflÌÌ˚Ï, Ú‡Í Ë Ò ÔÂÂÏÂÌÌ˚Ï
‡ÒıÓ‰ÓÏ ‚ÓÁ‰Ûı‡. 

àÒÔÓÎ¸ÁÛfl ‰‡ÌÌ˚È ÚËÔ ‰ËÙÙÛÁÓÓ‚, ÎÂ„ÍÓ ‰Ó·ËÚ¸Òfl ÌÛÊÌÓ„Ó
Ì‡Ô‡‚ÎÂÌËfl ÒÚÛË ÔËÚÓ˜ÌÓ„Ó ‚ÓÁ‰Ûı‡. ÑÓÒÚË„‡ÂÚÒfl ˝ÚÓ ÔÛÚÂÏ
ËÁÏÂÌÂÌËfl Û„Î‡ ÔÓ‚ÓÓÚ‡ ÔÎ‡ÒÚÏ‡ÒÒÓ‚˚ı Ì‡Ô‡‚Îfl˛˘Ëı ˝ÎÂÏÂÌÚÓ‚,
ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚ı ‚ ˘ÂÎÂ‚˚ı ÒÓÔÎ‡ı ‰ËÙÙÛÁÓ‡. 

ôÂÎÂ‚˚Â ‰ËÙÙÛÁÓ˚ ÒÂËË VSD 15 ˆÂÎÂÒÓÓ·‡ÁÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸
‰Îfl ÔÓ‰‡˜Ë ‚ÓÁ‰Ûı‡ ‚ ÔÓÏÂ˘ÂÌËfl ‚˚ÒÓÚÓÈ ÓÚ 2,6 ‰Ó 4 Ï Ò
ÔÓ‰¯Ë‚Ì˚ÏË ÂÂ˜Ì˚ÏË ËÎË Ô‡ÌÂÎ¸Ì˚ÏË ÔÓÚÓÎÍ‡ÏË. Ç ÒÚ‡Ì‰‡ÚÌÓÏ
ËÒÔÓÎÌÂÌËË ˘ÂÎÂ‚˚Â ÒÓÔÎ‡ ‰ËÙÙÛÁÓÓ‚ ÓÍ‡¯Ë‚‡˛ÚÒfl ‚ ˜ÂÌ˚È
ˆ‚ÂÚ (RAL 9005). ùÚÓ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÒÛ˘ÂÒÚ‚Û˛˘ËÏ ‡ıËÚÂÍÚÛÌ˚Ï
ÚÂÌ‰ÂÌˆËflÏ - ÒÓÔÎ‡ ÌÂ ‰ÓÎÊÌ˚ ‚˚‰ÂÎflÚ¸Òfl Ì‡ ÙÓÌÂ ÔÓÚÓÎÍ‡. 

èÓ Á‡ÔÓÒÛ ˘ÂÎÂ‚˚Â ‰ËÙÙÛÁÓ˚ ÏÓ„ÛÚ ÔÓÒÚ‡‚ÎflÚ¸Òfl Ë Ò
ÔÓÍ˚ÚËÂÏ ˆ‚ÂÚ‡ ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ‡ÌÓ‰ËÓ‚‡ÌÌÓ„Ó ‡Î˛ÏËÌËfl Ö6-ë-0. 
ùÚ‡ ÏÓ‰ËÙËÍ‡ˆËfl ÓÚÎË˜‡ÂÚÒfl Ì‡ÎË˜ËÂÏ ‰‚Ûı ÔÓ‰ÓÎ¸Ì˚ı Â·Â Ë
ËÏÂÂÚ Ï‡ÍËÓ‚ÍÛ VSD 15...-Z0. àÒÔÓÎ¸ÁÛfl ˘ÂÎÂ‚˚Â ‰ËÙÙÛÁÓ˚,
Û‰‡ÂÚÒfl ‰Ó·ËÚ¸Òfl ‚˚ÒÓÍËı ÁÌ‡˜ÂÌËÈ ÍÓ˝ÙÙËˆËÂÌÚ‡ ˝ÊÂÍˆËË, ˜ÚÓ
Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ·˚ÒÚÓÂ ‚˚‡‚ÌË‚‡ÌËÂ ÚÂÏÔÂ‡ÚÛ˚ ÔËÚÓ˜ÌÓ„Ó
‚ÓÁ‰Ûı‡ ‰Ó ÚÂÏÔÂ‡ÚÛ˚ ‚ ÔÓÏÂ˘ÂÌËË. 

Ç˚ıÓ‰ ‚ÓÁ‰Ûı‡ 
ÔÓÔÂÂÏÂÌÌ˚È Ì‡ÍÎÓÌÌ˚È

Ç˚ıÓ‰ ‚ÓÁ‰Ûı‡ 
ÔÓÔÂÂÏÂÌÌ˚È „ÓËÁÓÌÚ‡Î¸Ì˚È
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äÓÌÒÚÛÍˆËË.  ê‡ÁÏÂ˚
ôÂÎÂ‚ÓÈ ‰ËÙÙÛÁÓ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÒÓÂ‰ËÌÂÌÌ˚Â ‚ Â‰ËÌÓÂ

ˆÂÎÓÂ ˘ÂÎÂ‚ÓÂ ÒÓÔÎÓ Ë ÏÓÌÚ‡ÊÌÛ˛ ÍÓÓ·ÍÛ. èÓ Á‡ÔÓÒÛ ÏÓÌÚ‡ÊÌ‡fl
ÍÓÓ·Í‡ ÏÓÊÂÚ ÔÓÒÚ‡‚ÎflÚ¸Òfl Ò ‚ÌÛÚÂÌÌÂÈ ËÁÓÎflˆËÂÈ 
Ë ÒÓ ‚ÒÚÓÂÌÌ˚Ï Â„ÛÎflÚÓÓÏ ‡ÒıÓ‰‡. åÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ ËÏÂÂÚ
ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚È Ô‡ÚÛ·ÓÍ, ËÒÔÓÎ¸ÁÛÂÏ˚È ‰Îfl ÔËÒÓÂ‰ËÌÂÌËfl
‚ÓÁ‰ÛıÓ‚Ó‰Ó‚. ÑÎfl ÒÓÂ‰ËÌÂÌËfl ÌÂÒÍÓÎ¸ÍËı ‰ËÙÙÛÁÓÓ‚ ‚ Â‰ËÌ˚È
ÛÁÂÎ ÔËÏÂÌfl˛ÚÒfl ‰ÂÍÓ‡ÚË‚Ì˚Â ÔÓÙËÎË. éÌË ÊÂ ÏÓ„ÛÚ
ÛÒÚ‡Ì‡‚ÎË‚‡Ú¸Òfl Ë Ì‡ ÚÓˆ‡ı Ú‡ÍÓ„Ó ÛÁÎ‡ (ÒÏ. ÒÚ. 5).

åÓ‰ËÙËÍ‡ˆËfl ... Z0 (˘ÂÎÂ‚ÓÂ ÒÓÔÎÓ Ò ÔÓ‰ÓÎ¸Ì˚ÏË Â·‡ÏË)
ÔËÏÂÌflÂÚÒfl ÚÓÎ¸ÍÓ ‰Îfl ‰ËÙÙÛÁÓÓ‚ VSD-A, VSD-F, VSD-D. ÑÎfl
˝ÚÓÈ ÏÓ‰ËÙËÍ‡ˆËË ‰ÂÍÓ‡ÚË‚Ì˚Â Ù‡Î¸¯ÔÓÙËÎË ÌÂ ÔÓÒÚ‡‚Îfl˛ÚÒfl.

å‡ÚÂË‡Î˚
ôÂÎÂ‚ÓÂ ÒÓÔÎÓ ‰ËÙÙÛÁÓ‡ ËÁ„ÓÚÓ‚ÎÂÌÓ ËÁ ˝ÍÒÚÛ‰ËÓ‚‡ÌÌÓ„Ó

ÔÓÙËÎ¸ÌÓ„Ó ‡Î˛ÏËÌËfl. èÓ‚ÂıÌÓÒÚË VSD 15 ËÏÂ˛Ú ˜ÂÌÓÂ
ÔÓÓ¯ÍÓ‚ÓÂ ÔÓÍ˚ÚËÂ (RAL 9005).

èÓ‚ÂıÌÓÒÚË VSD15 - ZO ËÏÂ˛Ú ÂÒÚÂÒÚ‚ÂÌÌ˚È ˆ‚ÂÚ
‡ÌÓ‰ËÓ‚‡ÌÌÓ„Ó ‡Î˛ÏËÌËfl (Ö6-ë-é).

åÓÌÚ‡ÊÌ˚È ÍÓÓ· ËÁ„ÓÚÓ‚ÎÂÌ ËÁ „Ófl˜ÂÓˆËÌÍÓ‚‡ÌÌÓ„Ó ÒÚ‡Î¸ÌÓ„Ó
ÎËÒÚ‡, ‚ÌÛÚÂÌÌflfl Ó·¯Ë‚Í‡ - ËÁ ÏËÌÂ‡Î¸ÌÓ„Ó ‚ÓÎÓÍÌ‡.

ÑÎËÌ‡ L1

(ÏÏ)
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VSD15-A-M
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L1

äÓÌˆÂ‚ÓÈ Û„ÓÎÓÍ ÚÓÎ¸ÍÓ ‰Îfl Z0 - ÍÓÌÒÚÛÍˆËË

·ÂÁ ÍÓÌˆÂ‚Ó„Ó Û„ÓÎÍ‡

ÍÓÌˆÂ‚ÓÈ Û„ÓÎÓÍ ÒÎÂ‚‡

ÍÓÌˆÂ‚ÓÈ Û„ÓÎÓÍ ÒÔ‡‚‡

ÍÓÌˆÂ‚˚Â Û„ÓÎÍË Ò ‰‚Ûı ÒÚÓÓÌ

40

VSD15-A-M-Z0

40

VSD15-D-M-Z0

L1

L1
14
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åÓÌÚ‡Ê ‰ÂÍÓ‡ÚË‚ÌÓ„Ó ÔÓÙËÎfl

êËÒÛÌÓÍ 3
åÓÌÚ‡Ê ‰ÂÍÓ‡ÚË‚Ì˚ı Ù‡Î¸¯ÔÓÙËÎÂÈ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ

ÏÓÌÚ‡ÊÌ˚ı ‡ÏÓÍ: ‚ Ô‡Á Ù‡Î¸¯ÔÓÙËÎfl ‚ÒÚ‡‚ÎflÂÚÒfl „ÓÎÓ‚Í‡ ·ÓÎÚ‡
(·ÓÎÚ ‚ıÓ‰ËÚ ‚ ÍÓÏÔÎÂÍÚ ÔÓÒÚ‡‚ÍË), Ì‡ ·ÓÎÚ Ì‡‰Â‚‡ÂÚÒfl ÏÓÌÚ‡ÊÌ‡fl
‡ÏÍ‡, ‚˚‡‚ÌË‚‡˛˘‡fl ‰‚Â ÒÓÒÂ‰ÌËÂ ÔÓÚÓÎÓ˜Ì˚Â Ô‡ÌÂÎË, Ë Á‡ÚÂÏ
‚Òfl ÍÓÌÒÚÛÍˆËfl ‚˚‚Â¯Ë‚‡ÂÚÒfl. èË ‰ÎËÌÂ Ù‡Î¸¯ÔÓÙËÎfl ·ÓÎÂÂ
1500 ÏÏ ËÒÔÓÎ¸ÁÛ˛ÚÒfl ‰‚Â ÏÓÌÚ‡ÊÌ˚Â ‡ÏÍË.

êËÒÛÌÓÍ 1
Ç ÚÓˆ˚ ‰ÂÍÓ‡ÚË‚ÌÓ„Ó Ù‡Î¸¯ÔÓÙËÎfl ÛÒÚ‡Ì‡‚ÎË‚‡˛ÚÒfl ‰‚‡

ÒÔÂˆË‡Î¸Ì˚ı ÔÓÙËÎfl-ÔÂÂıÓ‰ÌËÍ‡. ëÓ·‡ÌÌ˚È Ú‡ÍËÏ Ó·‡ÁÓÏ
ÛÁÂÎ Á‡ÚÂÏ Á‡ÔÂÒÒÓ‚˚‚‡˛Ú ‚ ÔÓ‰‚Â¯ÂÌÌ˚Â Á‡‡ÌÂÂ ˘ÂÎÂ‚˚Â
‰ËÙÙÛÁÓ˚. èË ‰ÎËÌÂ Ù‡Î¸¯ÔÓÙËÎfl ·ÓÎÂÂ 1000 ÏÏ ÒÎÂ‰ÛÂÚ
ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ÏÓÌÚ‡ÊÌÛ˛ ‡ÏÍÛ (ËÒ.3).

êËÒÛÌÓÍ 2
Ç ÒÎÛ˜‡Â, ÍÓ„‰‡ Ó‰ËÌ ËÁ ÚÓˆÓ‚ Ù‡Î¸¯ÔÓÙËÎfl ÛÔË‡ÂÚÒfl ‚

ÒÚÂÌÛ, ÌÂÓ·ıÓ‰ËÏÓ ÔÂ‰ÛÒÏÓÚÂÚ¸ ‚ÓÁÏÓÊÌÓÒÚ¸ Â„Ó ÍÂÔÎÂÌËfl -
Ì‡ÔËÏÂ, Ò ÔÓÏÓ˘¸˛ Û„ÓÎÍ‡. ÑÛ„ÓÈ ÚÓÂˆ Ú‡ÍÊÂ ÌÂÓ·ıÓ‰ËÏÓ
Á‡ÍÂÔËÚ¸ - Ì‡ÔËÏÂ, ÒÔÓÒÓ·ÓÏ, ÔÓÍ‡Á‡ÌÌ˚Ï Ì‡ ËÒ. 1.

êËÒÛÌÓÍ 1

êËÒÛÌÓÍ 2

êËÒÛÌÓÍ 3

ôÂÎÂ‚ÓÈ ‰ËÙÙÛÁÓ

ÑÂÍÓ‡ÚË‚Ì˚È Ù‡Î¸¯ÔÓÙËÎ¸ ëÔÂˆË‡Î¸Ì˚È ÔÓÙËÎ¸-ÔÂÂıÓ‰ÌËÍ

ÔË ÏÓÌÚ‡ÊÂ

ÑÂÍÓ‡ÚË‚Ì˚È Ù‡Î¸¯ÔÓÙËÎ¸

èÓÚÓÎÓ˜Ì‡fl Ô‡ÌÂÎ¸

åÓÌÚ‡ÊÌ‡fl ‡ÏÍ‡ (¯ËËÌ‡ - 30 ÏÏ )

30

100

127
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êËÒÛÌÓÍ 4
ôÂÎÂ‚ÓÈ ‰ËÙÙÛÁÓ ÒÂËË VSD 15 ÏÓÊÂÚ ·˚Ú¸ ÒÓÒÚ˚ÍÓ‚‡Ì 

Ò ÍÓÔÛÒÓÏ ‚ÒÚÓÂÌÌÓ„Ó Ò‚ÂÚËÎ¸ÌËÍ‡. ë ˆÂÎ¸˛ Ò‰ÂÎ‡Ú¸ ÏÓÌÚ‡Ê
·ÓÎÂÂ Û‰Ó·Ì˚Ï ÍÓÏÔ‡ÌËfl TROX ‡Á‡·ÓÚ‡Î‡ ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó
ÚËÔÓ‚ ÍÂÔÂÊÌ˚ı ˝ÎÂÏÂÌÚÓ‚. èÓ˝ÚÓÏÛ ÔÂÂ‰ ÚÂÏ Í‡Í
ÍÓÌÍÂÚËÁËÓ‚‡Ú¸ Á‡ÔÓÒ, ÌÂÓ·ıÓ‰ËÏÓ ÒÓ„Î‡ÒÓ‚‡Ú¸ ÒÔÓÒÓ·
ÒÓÂ‰ËÌÂÌËfl Ò‚ÂÚËÎ¸ÌËÍ‡ Ë ‰ËÙÙÛÁÓ‡. ç‡ ËÒÛÌÍÂ 4 ‚ Í‡˜ÂÒÚ‚Â
ÔËÏÂ‡ ÔÓÍ‡Á‡Ì ÒÔÓÒÓ· ÒÚ˚ÍÓ‚ÍË Ò ÔÓÏÓ˘¸˛ ÔÓ‰ÔÛÊËÌÂÌÌÓ„Ó
Û„ÓÎÍ‡ Ë ·ÓÎÚÓ‚Ó„Ó ÒÓÂ‰ËÌÂÌËfl.

êËÒÛÌÓÍ 5
ëÚ‡Ì‰‡ÚÌ˚È ÏÓÌÚ‡Ê ˘ÂÎÂ‚Ó„Ó ‰ËÙÙÛÁÓ‡ Ò ÔÓÏÓ˘¸˛ ˜ÂÚ˚Âı

ÒÂÂ„, ÔË‚‡ÂÌÌ˚ı Í ÏÓÌÚ‡ÊÌÓÏÛ ÍÓÓ·Û. ùÎÂÏÂÌÚ˚ ÍÂÔÎÂÌËfl
ÏÓÌÚ‡ÊÌÓ„Ó ÍÓÓ·‡ Í ÔÓÚÓÎÍÛ ÌÂ ‚ıÓ‰flÚ ‚ ÍÓÏÔÎÂÍÚ ÔÓÒÚ‡‚ÍË.

êËÒÛÌÓÍ 6
Ç ÔÓ‰‚ÂÒÌ˚Â ÔÓÚÓÎÍË ËÁ Ô‡ÌÂÎÂÈ Ò ‡‰ËÛÒÓÏ Á‡ÛÍÛ„ÎÂÌËfl

Ì‡ÛÊÌÓÈ ÍÓÏÍË  R ^ 10 ÏÏ ˘ÂÎÂ‚ÓÈ ‰ËÙÙÛÁÓ ÛÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl
Ú‡Í, ˜ÚÓ·˚ Â„Ó ÌËÊÌflfl ÍÓÏÍ‡ ‡ÒÔÓÎ‡„‡Î‡Ò¸ Ì‡ 7 ÏÏ ‚˚¯Â
ÔÎÓÒÍÓÒÚË Ô‡ÌÂÎË. Ç ÒÎÛ˜‡Â ËÒÔÓÎ¸ÁÓ‚‡ÌËfl Ô‡ÌÂÎÂÈ ÔflÏÓÛ„ÓÎ¸ÌÓ„Ó

ÒÂ˜ÂÌËfl ÌËÊÌflfl ÍÓÏÍ‡ ‰ËÙÙÛÁÓ‡ ‡ÒÔÎ‡„‡ÂÚÒfl Á‡ÔÓ‰ÎËˆÓ 
Ò ÔÎÓÒÍÓÒÚ¸˛ Ô‡ÌÂÎË, ‡ ÌËÊÌflfl ÚÓ˜Í‡ ÒÓÔÎ‡ Ì‡ıÓ‰ËÚÒfl Ì‡ ~ 1 ÏÏ
ÌËÊÂ  ÔÓÚÓÎÍ‡.

êËÒÛÌÓÍ 7
Ç ÔÓ‰‚ÂÒÌ˚ı „ËÔÒÓÎËÚÓ‚˚ı ÔÓÚÓÎÍ‡ı ÔËÏÂÌfl˛ÚÒfl ˘ÂÎÂ‚˚Â

‰ËÙÙÛÁÓ˚ ÏÓ‰ËÙËÍ‡ˆËË ...Z0.

êËÒÛÌÓÍ 4 êËÒÛÌÓÍ 6

êËÒÛÌÓÍ 7

êËÒÛÌÓÍ 5

Ò‚ÂÚËÎ¸ÌËÍ

·ÓÎÚ

èÓ‰ÔÛÊËÌÂÌÌ˚È
Û„ÓÎÓÍ

Ï
‡Í

Ò.
 7

R ^
10

Ï
ËÌ

. 1
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ìÒÚ‡ÌÓ‚Í‡ d åÓÌÚ‡Ê

êËÒÛÌÓÍ 10
êÂ„ÛÎËÓ‚Í‡ ‡ÒıÓ‰‡ ‚ÓÁ‰Ûı‡ ˜ÂÂÁ ‰ËÙÙÛÁÓ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl 

Ò ÙÓÌÚ‡Î¸ÌÓÈ ÒÚÓÓÌ˚. èÂ‰‚‡ËÚÂÎ¸ÌÓ ÌÂÓ·ıÓ‰ËÏÓ ÛÒÚ‡ÌÓ‚ËÚ¸
ÔÎ‡ÒÚÏ‡ÒÒÓ‚˚Â Ì‡Ô‡‚Îfl˛˘ËÂ ˝ÎÂÏÂÌÚ˚ ‚ Ú‡ÍÓÂ ÔÓÎÓÊÂÌËÂ, 
˜ÚÓ·˚ ÏÓÊÌÓ ·˚ÎÓ ‚ÒÚ‡‚ËÚ¸ ÓÚ‚ÂÚÍÛ ËÎË ÒÚÂÊÂÌ¸ ‰Ë‡ÏÂÚÓÏ 
3,5 ÏÏ Ë ‰ÎËÌÓÈ 100 ÏÏ ‚ ˘ÂÎ¸ ‰ËÙÙÛÁÓ‡ Ë ÔÓ‚ÂÌÛÚ¸ Á‡ÒÎÓÌÍË 
Ì‡ ÚÂ·ÛÂÏ˚È Û„ÓÎ. á‡ÚÂÏ ÔÎ‡ÒÚÏ‡ÒÒÓ‚˚Â Ì‡Ô‡‚Îfl˛˘ËÂ ˝ÎÂÏÂÌÚ˚
ÒÎÂ‰ÛÂÚ ÛÒÚ‡ÌÓ‚ËÚ¸ ‚ ÔÂÊÌÂÂ ÔÓÎÓÊÂÌËÂ.

êËÒÛÌÓÍ 8
èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÂ ÒÓÂ‰ËÌÂÌËÂ ÌÂÒÍÓÎ¸ÍËı ˘ÂÎÂ‚˚ı ‰ËÙÙÛÁÓÓ‚ 

‚ Â‰ËÌÛ˛ ÎËÌÂÈÍÛ ‰ÓÒÚË„‡ÂÚÒfl ÔÛÚÂÏ ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÒÔÂˆË‡Î¸Ì˚ı
ÒÓÂ‰ËÌËÚÂÎ¸Ì˚ı ¯ÚËÙÚÓ‚. òÚËÙÚ˚ ‚ıÓ‰flÚ ‚ ÍÓÏÔÎÂÍÚ ÔÓÒÚ‡‚ÍË.
ëÓÂ‰ËÌËÚÂÎ¸Ì˚Â ¯ÚËÙÚ˚ ˜‡ÒÚË˜ÌÓ ‚ÒÚ‡‚Îfl˛ÚÒfl ‚ Ô‡Á˚ Í‡Ê‰Ó„Ó 
ËÁ ÒÓÂ‰ËÌflÂÏ˚ı ‰ËÙÙÛÁÓÓ‚.

êËÒÛÌÓÍ 9
ÉÂÏÂÚËÁ‡ˆËfl ÚÓˆÓ‚ ÔÂ‚Ó„Ó Ë ÔÓÒÎÂ‰ÌÂ„Ó ‰ËÙÙÛÁÓÓ‚ 

‚ ÎËÌÂÈÍÂ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Ò ÔÓÏÓ˘¸˛ ÒÔÂˆË‡Î¸Ì˚ı ÚÓˆÂ‚˚ı
ÛÔÎÓÚÌÂÌËÈ. éÌË ÏÓ„ÛÚ ÛÒÚ‡Ì‡‚ÎË‚‡Ú¸Òfl Ì‡ Á‡‚Ó‰Â ÎË·Ó ‚ ÔÓˆÂÒÒÂ
ÏÓÌÚ‡Ê‡. ÑÎfl „ÂÏÂÚËÁ‡ˆËË ÚÓˆÓ‚ Â‰ËÌË˜ÌÓ„Ó ‰ËÙÙÛÁÓ‡
ÌÂÓ·ıÓ‰ËÏ˚ ÛÔÎÓÚÌÂÌËfl. Ç ÏÓ‰ËÙËÍ‡ˆËË ...Z0 ÛÔÎÓÚÌÂÌËfl 
ÌÂ ÔËÏÂÌfl˛ÚÒfl.

êËÒÛÌÓÍ 8 êËÒÛÌÓÍ 10

êËÒÛÌÓÍ 9

a ÒÓÂ‰ËÌËÚÂÎ¸Ì˚È ¯ÚËÙÚ
b ÒÚÂÊÂÌ¸ ÚÓÎ˘ËÌÓÈ Ï‡ÍÒ. 1,5 ÏÏ

a ÚÓˆÂ‚ÓÈ ÛÔÎÓÚÌËÚÂÎ¸
b ÔÓÏÂÊÛÚÓ˜Ì˚È ÛÔÎÓÚÌËÚÂÎ¸

a

b

a

b



é·ÓÁÌ‡˜ÂÌËfl d ÄÍÛÒÚË˜ÂÒÍËÂ Ë ÒÔÂÍÚ‡Î¸Ì˚Â 
ı‡‡ÍÚÂËÒÚËÍË

8

é·ÓÁÌ‡˜ÂÌËfl
V
.

‚ Î/Ò . Ï: Ó·˙ÂÏÌ˚È ‡ÒıÓ‰ Ì‡ Ó‰ËÌ ÔÓ„ÓÌÌ˚È ÏÂÚ

V
.

‚ Ï3/˜‡Ò . Ï: Ó·˙ÂÏÌ˚È ‡ÒıÓ‰ Ì‡ Ó‰ËÌ ÔÓ„ÓÌÌ˚È ÏÂÚ

V
.

t ‚ Î/Ò: Ó·˘ËÈ Ó·˙ÂÏÌ˚È ‡ÒıÓ‰ 

V
.

t ‚ Ï3/˜‡Ò: Ó·˘ËÈ Ó·˙ÂÏÌ˚È ‡ÒıÓ‰ 

A ‚ Ï: ‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û ‰‚ÛÏfl ‰ËÙÙÛÁÓ‡ÏË

H1 ‚ Ï: ‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û ÔÓÚÓÎÍÓÏ Ë ÁÓÌÓÈ 
ÔÂ·˚‚‡ÌËfl Î˛‰ÂÈ

H1 max ‚ Ï: Ï‡ÍÒ. „ÎÛ·ËÌ‡ ÔÓÌËÍÌÓ‚ÂÌËfl ‚ÓÁ‰Û¯ÌÓÈ 
ÒÚÛË ‚ ÂÊËÏÂ Ó·Ó„Â‚‡

L ‚ Ï: ‡ÒÒÚÓflÌËÂ ÓÚ ‰ËÙÙÛÁÓ‡ L = A/2 + H1

Ë L = X + H1

vv–H1 ‚ Ï/Ò: ÒÂ‰Ìflfl ÒÍÓÓÒÚ¸ ÔÓÚÓÍ‡ ÏÂÊ‰Û ‰‚ÛÏfl
‰ËÙÙÛÁÓ‡ÏË Ì‡ ‡ÒÒÚÓflÌËË ç1 ÓÚ ÔÓÚÓÎÍ‡

v–L ‚ Ï/Ò: ÒÂ‰Ìflfl ÒÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚ Ì‡ ‡ÒÒÚÓflÌËË L

veff ‚ Ï/Ò: ˝ÙÙÂÍÚË‚Ì‡fl ÒÍÓÓÒÚ¸ ‚ÓÁ‰Ûı‡ Ì‡ ‚˚ıÓ‰Â 
ËÁ ‰ËÙÙÛÁÓ‡

seff ‚ Ï: ˝ÙÙÂÍÚË‚Ì‡fl ¯ËËÌ‡ ˘ÂÎË

D tZ ‚ ä: ‡ÁÌÓÒÚ¸ ÚÂÏÔÂ‡ÚÛ ‚ÓÁ‰Ûı‡ ‚ ÔÓÏÂ˘ÂÌËË 
Ë ÔËÚÓ˜ÌÓ„Ó ‚ÓÁ‰Ûı‡

D tL ‚ ä: ‡ÁÌÓÒÚ¸ ÚÂÏÔÂ‡ÚÛ ‚ÓÁ‰Ûı‡ ‚ ÔÓÏÂ˘ÂÌËË 
Ë ‚ÓÁ‰Û¯ÌÓÈ ÒÚÛË Ì‡ ‡ÒÒÚÓflÌËË L

D pt ‚ è‡: Ó·˘ÂÂ Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl
LWA ‚ ‰Å (Ä): ÛÓ‚ÂÌ¸ ¯ÛÏ‡, ÌÓÏËÓ‚‡ÌÌ˚È 

ÔÓ Ä-ÙËÎ¸ÚÛ

LWNC : ÛÓ‚ÂÌ¸ ¯ÛÏ‡, ÌÓÏËÓ‚‡ÌÌ˚È
ÔÓ ÔÂ‰ÂÎ¸ÌÓÏÛ ÒÔÂÍÚÛ ˜‡ÒÚÓÚ

LWNR : LWNR = LWNC + 3

LpA, LpNC : ÛÓ‚ÌË Á‚ÛÍÓ‚Ó„Ó ‰‡‚ÎÂÌËfl ‰Îfl ÔÓÏÂ˘ÂÌËfl,
ÌÓÏËÓ‚‡ÌÌ˚Â ÔÓ Ä-ÙËÎ¸ÚÛ Ë ÔÂ‰ÂÎ¸ÌÓÏÛ
ÒÔÂÍÚÛ ˜‡ÒÚÓÚ
LpA ≈ LWA – 8 dB
LpNC ≈ LWNC – 8 dB

D L ‚ ‰Å/ÓÍÚ.: ÒÔÂÍÚ‡Î¸Ì‡fl ÔÓÔ‡‚Í‡ Í ÛÓ‚Ì˛ ÏÓ˘ÌÓÒÚË Á‚ÛÍ‡ LWA

LW ‚ ‰Å/ÓÍÚ: ÓÍÚ‡‚Ì˚È ÛÓ‚ÂÌ¸ ¯ÛÏ‡ LW = LWA + D L

a ‚ °: Û„ÓÎ ÔÓ‚ÓÓÚ‡ Á‡ÒÎÓÌÍË

1 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl (ÔËÚÓ˜Ì˚È ‚ÓÁ‰Ûı)

ê‡Ò˜ÂÚ ÒÏÓÚËÚÂ Ì‡ ÒÚ.9

ëÔÂÍÚ‡Î¸Ì˚Â ÔÓÔ‡‚ÍË DL ÔË Û„ÎÂ ÛÒÚ‡ÌÓ‚ÍË
Â„ÛÎflÚÓ‡ ‡ÒıÓ‰‡ a = 0°

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 1:
ÔÓÎÓÊÂÌËÂ (Û„ÓÎ ÛÒÚ‡ÌÓ‚ÍË) Â„ÛÎflÚÓ‡ ‡ÒıÓ‰‡

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 1: 
‚˚ÚflÊÌÓÈ ‚ÓÁ‰Ûı

ÑÎËÌ‡

ÏÏ

ùÙÙÂÍÚË‚Ì‡fl
ÒÍÓÓÒÚ¸ ‚ÓÁ‰Ûı‡

Ì‡ ‚˚ıÓ‰Â
veff

ÏÏ 

ëÂ‰ÌÂ„ÂÓÏÂÚË˜ÂÒÍ‡fl ÓÍÚ‡‚Ì‡fl ˜‡ÒÚÓÚ‡
Éˆ

63 125 250 500 1000 2000 4000 8000

600 +   7 + 4 + 8 – 7 – 22 – 24 – 32 – 34
1000 3 + 12 + 3 + 8 – 7 – 22 – 23 – 31 – 34
1500 +   9 + 6 + 7 – 6 – 20 – 24 – 33 – 42

600 +   2 + 2 + 7 – 3 – 14 – 16 – 24 – 26
1000 5 +   8 + 1 + 6 – 3 – 14 – 15 – 24 – 27
1500 +   5 + 4 + 6 – 2 – 12 – 16 – 25 – 34

600 –  2 0 + 5 – 2 –   9 – 12 – 20 – 22
1000 7 +   4 – 2 + 4 – 1 – 10 – 11 – 20 – 23
1500 0 + 1 + 4 – 1 –   9 – 13 – 21 – 30

600 –  4 – 2 + 4 – 1 –   8 – 10 – 19 – 21
1000 8 +   2 – 3 + 3 – 1 –   9 – 10 – 19 – 22
1500 –  2 – 1 + 3 0 –   7 – 11 – 20 – 29

L1 LWA D pt

600 – 10 x 0,20
1000 – 10 x 0,22

ì„ÓÎ ÛÒÚ‡ÌÓ‚ÍË 
Â„ÛÎflÚÓ‡ ‡ÒıÓ‰‡ a 0° 45° 90°

L1 =   600 D pt x 1,0 x 1,15 x 1,3
L1 = 1000 D pt x 1,0 x 1,15 x 1,7
L1 = 1500 D pt x 1,0 x 1,25 x 2,0

a°

L W
A

‚ 
‰Å

(A
)

è
‡‰

ÂÌ
ËÂ

 ‰
‡‚

Î
ÂÌ

Ëfl
D

p t
‚ 

è
‡

300

200

150

100

80

60

40

30

20

15

10

8

30       Ï3/˜‡Ò 60       80     100 150 200

7 10 15 20 30 40 50 60 70 80Î/Ò

25

20

30

35

40

45

50

55

ÑÎËÌ‡ 600 1000 1500

V
.

t

L W
N

C
15

   
   

   
20

   
   

25
   

   
  3

0 
 

35
   

   
  4

0 
   

   
 4

5 
   

   
  5

0
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Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË
Ç˚ıÓ‰ ‚ÓÁ‰Ûı‡: Ó‰ÌÓÒÚÓÓÌÌËÈ „ÓËÁÓÌÚ‡Î¸Ì˚È

ùÙÙÂÍÚË‚Ì‡fl ¯ËËÌ‡ ˘ÂÎË

èËÏÂ:
àÒıÓ‰Ì˚Â ‰‡ÌÌ˚Â: 
VSD15 
‰ÎËÌ‡ ˘ÂÎË L1 = 1000 ÏÏ
ÔÓÎÌ˚È Ó·˙ÂÏÌ˚È ‡ÒıÓ‰ Vt  = 15 Î/Ò

éÔÂ‰ÂÎËÚ¸: ÓÍÚ‡‚Ì˚È ÛÓ‚ÂÌ¸ ¯ÛÏ‡ ÔÓÚÓÍ‡ LW.

2 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ ÏÂÊ‰Û ‰‚ÛÏfl ‰ËÙÙÛÁÓ‡ÏË Ë Û ÒÚÂÌ˚

3 éÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ

èËÌˆËÔË‡Î¸Ì‡fl ÒıÂÏ‡

ÑË‡„‡ÏÏ‡ 1: åÓ˘ÌÓÒÚ¸ Á‚ÛÍ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl
LWA = 24 ‰Å (Ä)
D pt = 18 è‡.

ùÙÙÂÍÚË‚Ì‡fl ÒÍÓÓÒÚ¸ ‚ÓÁ‰Ûı‡ Ì‡ ‚˚ıÓ‰Â: veff:

veff = = = 3,75 Ï/Ò
V
.

t

seff
d L1

d 1000

15

0,004 d 1 d 1000

‚˚ıÓ‰ ‚ÓÁ‰Ûı‡ „ÓËÁÓÌÚ‡Î¸ÌÓ Ì‡ÍÎÓÌÌÓ

seff ‚ Ï 0,004

ëÂ‰ÌÂ-
„ÂÓÏÂÚË˜ÂÒÍ‡fl

ÓÍÚ‡‚Ì‡fl 
˜‡ÒÚÓÚ‡ ‚ Éˆ

LWA

‚ ‰Å (Ä)

D L
‚ ‰Å

LW

‚ ‰Å

63

24

+ 10

34

125

24

+ 2

26

250

24

+ 7

31

500

24

– 5

19

1000

24

– 18

6

2000

24

– 19

5

4000

24

– 28

– 4

8000

24

– 31

– 7

ùÙÙÂÍÚË‚Ì‡fl ÒÍÓÓÒÚ¸
‚ÓÁ‰Ûı‡ Ì‡ ‚˚ıÓ‰Â

V
.

t ‚ Î/Ò

vt eff = = [Ï/Ò]
V
.

t

seff
d L1 d 1000

V
.

t ‚ Ï3/˜‡Ò

seff = 0,004 Ï

L1 = ‰ÎËÌ‡ ˘ÂÎË ‰ËÙÙÛÁÓ‡ ‚ Ï

vt eff = = [Ï/Ò]
V
.

t

seff
d L1 d 3600

A L
X

L

D tL
v–H1

v–L

D tL

H1

ÓÚ
ÌÓ

¯
ÂÌ

ËÂ
 Ú

ÂÏ
ÔÂ

‡
ÚÛ


D

t L
/D

t Z

0,30

0,20

0,15

0,10

0,07

0,05
1,0 2,0 3,0 4,0 5,0 6,0 Ï

‡ÒÒÚÓflÌËÂ L

v–
H

1
‚ 

Ï
/Ò

v L
‚ 

Ï
/Ò

H1 = 1,0 1,2      1,6    2,0 Ï

1,0 1,5 2,0 3,0 4,0 6,0 Ï

‡ÒÒÚÓflÌËfl Ä Ë L

0,80

0,60

0,50

0,40

0,30

0,20

0,
50

0,
40

0,
30

0,
20

0,
15

0,
10

Î/c . Ï
(Ï 3/˜‡Ò . Ï)

V.
=

20

(72)15

(54)
10

(36)8

(29)



Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË
Ç˚ıÓ‰ ‚ÓÁ‰Ûı‡: ÔÓÔÂÂÏÂÌÌ˚È „ÓËÁÓÌÚ‡Î¸Ì˚È

10

èËÏÂ: 
àÒıÓ‰Ì˚Â ‰‡ÌÌ˚Â:
VSD15: ËÒÚÂ˜ÂÌËÂ ‚ÓÁ‰Ûı‡ - ÔÓÔÂÂÏÂÌÌÓÂ „ÓËÁÓÌÚ‡Î¸ÌÓÂ
‰ÎËÌ‡ ˘ÂÎË: L1 = 1000 ÏÏ
Ó·˙ÂÏÌ˚È ‡ÒıÓ‰ Ì‡ Ó‰ËÌ ÔÓ„ÓÌÌ˚È ÏÂÚ:

.
V = 15 Î/Ò d Ï

‡ÁÌËˆ‡ ÚÂÏÔÂ‡ÚÛ˚ ÔËÚÓ˜ÌÓ„Ó ‚ÓÁ‰Ûı‡
ÔÓ „ÓËÁÓÌÚ‡ÎË ‚ ÂÊËÏÂ ÓıÎ‡Ê‰ÂÌËfl: D tZ = – 10 K
‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û ‰ËÙÙÛÁÓ‡ÏË: A = 2,0 Ï
‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û ÔÓÚÓÎÍÓÏ Ë ÁÓÌÓÈ
ÔÂ·˚‚‡ÌËÂ Î˛‰ÂÈ H1 = 1,0 Ï
‡ÒÒÚÓflÌËÂ ÓÒË ‰ËÙÙÛÁÓ‡ ÓÚ ÒÚÂÌ˚ X = 2,4 Ï

ÑË‡„‡ÏÏ‡ 1: ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl
LWA = 24 ‰Å(A) (LWNC = 18 NC)
D pt = 18 è‡.

ÑË‡„‡ÏÏ‡ 4: ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ ÏÂÊ‰Û ‰‚ÛÏfl ‰ËÙÙÛÁÓ‡ÏË
vv–H1 = 0,12 Ï/Ò

ÑË‡„‡ÏÏ‡ 5: éÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ
L = A/2 + H1 = 1,0 + 1,0 = 2,0 Ï
D tL/D tZ = 0,09
D tL = 0,09 · (– 10) = – 0,9 K

ÑË‡„‡ÏÏ‡ 6: ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚
L = X + H1 = 2,4 + 1,0 = 3,4 Ï
vv–L = 0,21 Ï/Ò

4 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡
ÏÂÊ‰Û ‰‚ÛÏfl ‰ËÙÙÛÁÓ‡ÏË

5 éÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ 6 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚

èËÌˆËÔË‡Î¸Ì‡fl ÒıÂÏ‡

A

L

L
X

v–H1
D tL

v–L
D tL

H1

20
0

‡ÒÒÚÓflÌËÂ L

0,30

0,20

0,15

0,10

0,07

0,05
1,0 2,0 3,0 4,0 5,0 6,0 Ï

v–
H

1
‚ 

Ï
/Ò

H1 = 1,0 1,2      1,6    2,0 Ï

1,0 1,5 2,0 3,0 4,0 6,0 Ï

‡ÒÒÚÓflÌËfl Ä 

0,
25

0,
20

0,
15

0,
10

0,
05

Î/c . Ï
(Ï 3/˜‡Ò . Ï)

V.
= 20

(72)
15

(54)

10

(36)8

(29)

v–
L

‚ 
Ï

/Ò

0,50

0,40

0,30

0,20

0,15

0,11
1,0 2,0 3,0 4,0 5,0 6,0 Ï

‡ÒÒÚÓflÌËÂ L

Î/c . Ï
(Ï 3/˜‡Ò . Ï)

V.
=

20

(72)
15

(54)

10

(36)8

(29)
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Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË
Ç˚ıÓ‰ ‚ÓÁ‰Ûı‡: ÔÓÔÂÂÏÂÌÌ˚È Ì‡ÍÎÓÌÌ˚È

èËÏÂ 
àÒıÓ‰Ì˚Â ‰‡ÌÌ˚Â:
VSD15: ËÒÚÂ˜ÂÌËÂ ‚ÓÁ‰Ûı‡ ÔÓÔÂÂÏÂÌÌÓÂ  Ì‡ÍÎÓÌÌÓÂ,
‰ÎËÌ‡ ˘ÂÎË: L1 = 1000 ÏÏ
Ó·˙ÂÏÌ˚È ‡ÒıÓ‰:

.
V = 15 Î/Ò d Ï

‡ÁÌÓÒÚ¸ ÚÂÏÔÂ‡ÚÛ˚ ÔËÚÓ˜ÌÓ„Ó ‚ÓÁ‰Ûı‡: D tZ = – 8 K
Ë + 8 K

‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û ‰ËÙÙÛÁÓ‡ÏË: A = 2,4 Ï
‡ÒÒÚÓflÌËÂ ÓÚ ÔÓÚÓÎÍ‡ ‰Ó ÁÓÌ˚
ÔÂ·˚‚‡ÌËfl Î˛‰ÂÈ: H1 = 1,2 Ï

ÑË‡„‡ÏÏ‡ 1: åÓ˘ÌÓÒÚ¸ Á‚ÛÍ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl
LWA = 24 ‰Å(A) (LWNC = 18 NC)
D pt = 18 è‡

ÑË‡„‡ÏÏ‡ 7: ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ ÏÂÊ‰Û ‰‚ÛÏfl ‰ËÙÙÛÁÓ‡ÏË
vv–H1 = 0,19 Ï/Ò

ÑË‡„‡ÏÏ‡ 8: éÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ ‚ ÂÊËÏÂ ÓıÎ‡Ê‰ÂÌËfl
D tH1/D tZ = 0,042
D tH1 = 0,042 · (– 8) = – 0,336 K

‚ ÂÊËÏÂ Ó·Ó„Â‚‡ D tz = + 8 K

ÑË‡„‡ÏÏ‡ 9: å‡ÍÒËÏ‡Î¸Ì‡fl „ÎÛ·ËÌ‡ ÔÓÌËÍÌÓ‚ÂÌËfl ÒÚÛË 
‚ ÂÊËÏÂ Ó·Ó„Â‚‡

H1max ≈ 1,3 Ï

7 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡

8 éÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ ‚ ÂÊËÏÂ ÓıÎ‡Ê‰ÂÌËfl
9 å‡ÍÒËÏ‡Î¸Ì‡fl „ÎÛ·ËÌ‡ ÔÓÌËÍÌÓ‚ÂÌËfl ÒÚÛË 

‚ ÂÊËÏÂ Ó·Ó„Â‚‡

èËÌˆËÔË‡Î¸Ì‡fl ÒıÂÏ‡

A

v–H1
D tH1

H1
H1max

10
0

10
0

v–
H

1
‚ 

Ï
/Ò

H1 = 1,0 1,2      1,6    2,0 Ï

1,0 1,5 2,0 3,0 4,0 m

‡ÒÒÚÓflÌËfl Ä 

0,40

0,30

0,20

0,15

0,10

Î/c . Ï
(Ï 3/˜‡Ò . Ï)

V.
= 20

(72)
15

(54)

10

(36)8

(29)

ÓÚ
ÌÓ

¯
ÂÌ

ËÂ
 Ú

ÂÏ
ÔÂ

‡
ÚÛ

 
D

t H
1
/D

t Z

0,060

0,050

0,040

0,030

0,025

0,020

0,015
0,8 1,0 1,5 2,0 3,0 m

‡ÒÒÚÓflÌËÂ H1

H
1m

ax
‚ 

Ï

2,5

2,0

1,5

1,0

0,7

0,5

20 25 30 Ï3/˜‡Ò . Ï 50 60 80

5 6 7 8 9 10 Î/Ò . Ï 15 20 25
V
.

+    
4 K

D t Z
= +    

8 K

+  1
2 K



0 ÒÚ‡Ì‰‡ÚÌ˚Â ÔÓ‚ÂıÌÓÒÚË
VSD15 ˜ÂÌ˚Â RAL 9005
VSD15-Z0 E6-C-0

P1 ÔÓÓ¯ÍÓ‚ÓÂ ÔÓÍ˚ÚËÂ ÒÓ„Î‡ÒÌÓ RAL...

S2 ‡ÌÓ‰ËÓ‚‡Ú¸ ÒÓ„Î‡ÒÌÓ Â‚ÓÒÚ‡Ì‰‡ÚÛ 
Ö6-ë-0 ‰Ó ë-35
(VSD 15-Z0 ÚÓÎ¸ÍÓ Ö6-ë-35)

ÇÌËÏ‡ÌËÂ! 
ëÚ‡Ì‰‡ÚÌ˚È ˆ‚ÂÚ ÔÎ‡ÒÚÏ‡ÒÒÓ‚˚ı Ì‡Ô‡‚Îfl˛˘Ëı
˝ÎÂÏÂÌÚÓ‚ - ˜ÂÌ˚È. 
èÓÒ¸·‡ ÛÍ‡Á˚‚‡Ú¸ ‚ Á‡ÔÓÒÂ:
"ç‡Ô‡‚Îfl˛˘ËÂ ˝ÎÂÏÂÌÚ˚ - ·ÂÎ˚Â" (RAL9010).
çÂ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓ ‰Îfl VSD15-Ç

àÌÙÓÏ‡ˆËfl ‰Îfl Á‡Í‡Á‡ Ó·ÓÛ‰Ó‚‡ÌËfl

12

äÓ‰ Á‡Í‡Á‡

VSD15 - A - M - Z0 900

600
700
800
900

1000
1100
1200
1300
1400
1500

L1 (ÏÏ)

/ / /

ÏÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ A
ÏÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ 
ÒÓ Á‚ÛÍÓËÁÓÎflˆËÂÈ D
„ÎÛıÓÈ ÔÓÙËÎ¸2) B
ÙÓÌÚ‡Î¸Ì‡fl ¯ËÌ‡ F

Â„ÛÎflÚÓ ‡ÒıÓ‰‡ M1)

ÏÓ‰ËÙËÍ‡ˆËfl Z0

èËÌ‡‰ÎÂÊÌÓÒÚË:
ëÔÂˆË‡Î¸Ì‡fl Ì‡Ô‡‚Îfl˛˘‡fl ‰Îfl ÏÓÌÚ‡Ê‡ 
Á‡„ÎÛ¯ÂÍ ‚ ˘ÂÎÂ‚˚ı ‰ËÙÙÛÁÓ‡ı
åÓÌÚ‡ÊÌ˚Â ‡ÏÍË ‰Îfl ÍÂÔÎÂÌËfl Á‡„ÎÛ¯ÂÍ

èËÌ‡‰ÎÂÊÌÓÒÚË
SE-ÒÔÂˆË‡Î¸Ì‡fl Ì‡Ô‡‚Îfl˛˘‡fl
åí ÏÓÌÚ‡ÊÌ‡fl ‡ÏÍ‡ 

1) ÑÎfl VSD15-Ç ˝ÚË ÍÓ‰˚  ÌÂ ‰ÂÈÒÚ‚ËÚÂÎ¸Ì˚!
èËÌ‡‰ÎÂÊÌÓÒÚË SE Ë åí Á‡Í‡Á˚‚‡Ú¸ ÓÚ‰ÂÎ¸ÌÓ

2) á‡„ÎÛ¯Í‡ Ò Z0 ÌÂ ÔÓÒÚ‡‚ÎflÂÚÒfl.
3) äÓÌˆÂ‚ÓÈ Û„ÓÎÓÍ ÚÓÎ¸ÍÓ ‰Îfl Z0-ÍÓÌÒÚÛÍˆËË.

c
v
v
v
u
v
v
v
b

0 ÌÂÚ 
‚‡Ë‡ÌÚÓ‚

ÛÍ‡Á‡Ú¸
ˆ‚ÂÚ

HL „ÓËÁÓÌÚ‡Î¸ÌÓÂ ‚ÎÂ‚Ó
HR „ÓËÁÓÌÚ‡Î¸ÌÓÂ ‚Ô‡‚Ó
WH ÔÓÔÂÂÏÂÌÌÓÂ 

„ÓËÁÓÌÚ‡Î¸ÌÓÂ 
(ÒÚ‡Ì‰‡ÚÌÓÂ ËÒÔÓÎÌÂÌËÂ)

WS ÔÓÔÂÂÏÂÌÌÓÂ  
Ì‡ÍÎÓÌÌÓÂ

1)

0 ·ÂÁ ÍÓÌˆÂ‚Ó„Ó Á‡Ï˚Í‡ÌËfl
A9 ÍÓÌˆÂ‚˚Â ÛÔÎÓÚÌÂÌËfl Ò Ó·ÂËı ÒÚÓÓÌ
B9 ÍÓÌˆÂ‚ÓÂ ÛÔÎÓÚÌÂÌËÂ ÒÔ‡‚‡
C9 ÍÓÌˆÂ‚ÓÂ ÛÔÎÓÚÌÂÌËÂ ÒÎÂ‚‡

ëÏÓÚË Ú‡·ÎËˆÛ: ÍÓÌˆÂ‚ÓÈ Û„ÓÎÓÍ-ÏÓÌÚ‡Ê3).
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èËÏÂ Á‡Í‡Á‡

àÁ‰ÂÎËÂ: TROX
TËÔ: VSD15 -A- M / 900 / A9 / 0 / P1 / RAL 9016 / WS

Ì‡Ô‡‚Îfl˛˘ËÈ ˝ÎÂÏÂÌÚ - ·ÂÎ˚È
ÔËÌ‡‰ÎÂÊÌÓÒÚË: SE/MT

‰Îfl ÒÚ‡Ì‰‡ÚÌÓ„Ó ËÒÔÓÎÌÂÌËfl ÌÂ ÛÍ‡Á˚‚‡Ú¸

0 / / /P1 RAL 9016 WSA9

èÓflÒÌÂÌËfl
êÂ„ÛÎËÛÂÏ˚Â ˘ÂÎÂ‚˚Â ‰ËÙÙÛÁÓ˚Ò Ò „‡·‡ËÚÌ˚Ï ‡ÁÏÂÓÏ

˘ÂÎË 15 ÏÏ ˆÂÎÂÒÓÓ·‡ÁÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ÔË ÏÓÌÚ‡ÊÂ ‚
ÏÂÊÔ‡ÌÂÎ¸Ì˚Â ¯‚˚ ÔÓ‰‚ÂÒÌ˚ı ÔÓÚÓÎÍÓ‚. éÌË ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ
Â‰ËÌÛ˛ ÍÓÌÒÚÛÍˆË˛ ËÁ ˘ÂÎÂ‚Ó„Ó ÒÓÔÎ‡ Ë ÏÓÌÚ‡ÊÌÓÈ ÍÓÓ·ÍË.
àÁÏÂÌÂÌËÂ Ì‡Ô‡‚ÎÂÌËfl ‚˚ıÓ‰‡ ‚ÓÁ‰Ûı‡ Ì‡ Û„ÓÎ 6908
Ó·ÂÒÔÂ˜Ë‚‡ÂÚÒfl ÔÎ‡ÒÚÏ‡ÒÒÓ‚˚ÏË Ì‡Ô‡‚Îfl˛˘ËÏË ˝ÎÂÏÂÌÚ‡ÏË,
ÛÒÚ‡Ì‡‚ÎË‚‡ÂÏ˚ÏË ‚ ˘ÂÎ¸ ‰ËÙÙÛÁÓ‡ ÔË ËÁ„ÓÚÓ‚ÎÂÌËË. á‡‚Ó‰ÒÍ‡fl
ÛÒÚ‡ÌÓ‚Í‡ ÏÓÊÂÚ ·˚Ú¸ ÎÂ„ÍÓ ËÁÏÂÌÂÌ‡ ÔË ÏÓÌÚ‡ÊÂ. èÓ Á‡ÔÓÒÛ
‰ËÙÙÛÁÓ˚ ÔÓÒÚ‡‚Îfl˛ÚÒfl Ò ÔÓ‰ÓÎ¸Ì˚ÏË Â·‡ÏË - ÏÓ‰ËÙËÍ‡ˆËfl
...Z0. åÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ ËÏÂÂÚ ÔÓ‰ÒÓÂ‰ËÌËÚÂÎ¸Ì˚È ¯ÚÛˆÂ. éÌ‡
ÏÓÊÂÚ ÔÓ Á‡ÔÓÒÛ ÔÓÒÚ‡‚ÎflÚ¸Òfl Ò ‚ÌÛÚÂÌÌÂÈ Á‚ÛÍÓËÁÓÎflˆËÂÈ (ÒÎÓÈ
ÏËÌÂ‡Î¸ÌÓ„Ó ‚ÓÎÓÍÌ‡ ÚÓÎ˘ËÌÓÈ 20 ÏÏ) Ë ˜ÂÚ˚¸Ïfl ÔÓ‰‚ÂÒÌ˚ÏË
ÒÂ¸„‡ÏË ‰Îfl ÍÂÔÎÂÌËfl Í ÔÂÂÍ˚ÚË˛. èÓ Á‡ÔÓÒÛ ÏÓÌÚ‡ÊÌ˚È
ÍÓÓ· ÔÓÒÚ‡‚ÎflÂÚÒfl Ò Á‡ÒÎÓÌÍÓÈ, Â„ÛÎËÛ˛˘ÂÈ ‡ÒıÓ‰ ‚ÓÁ‰Ûı‡. 

å‡ÚÂË‡Î˚:
ôÂÎÂ‚ÓÂ ÒÓÔÎÓ ËÁ„ÓÚÓ‚ÎÂÌÓ ËÁ ‡Î˛ÏËÌËÂ‚Ó„Ó ˝ÍÒÚÛÁËÓÌÌÓ„Ó

ÔÓÙËÎfl. ÇË‰ËÏ˚Â ÔÓ‚ÂıÌÓÒÚË ÒÓÔÎ‡ ËÏÂ˛Ú ˜ÂÌÓÂ (RAL 9005)
ÔÓÓ¯ÍÓ‚ÓÂ ÔÓÍ˚ÚËÂ, ÔÓ Á‡ÔÓÒÛ - ‡ÌÓ‰ËÓ‚‡Ì˚ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË 
Ò Â‚ÓÒÚ‡Ì‰‡ÚÓÏ Ö6ë-0 ‰Ó ë-35. ëÓÔÎÓ ‰ËÙÙÛÁÓ‡ ÏÓ‰ËÙËÍ‡ˆËË
VSD15-Z0 Ú‡ÍÊÂ ËÁ„ÓÚÓ‚ÎÂÌÓ ËÁ ‡Î˛ÏËÌËÂ‚Ó„Ó ÔÓÙËÎfl. 
Ö„Ó ‚Ë‰ËÏ˚Â ÔÓ‚ÂıÌÓÒÚË ËÏÂ˛Ú ˆ‚ÂÚ ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ‡Î˛ÏËÌËfl 
Ö6-ë-0 ËÎË ÔÓ Á‡ÔÓÒÛ ‡ÌÓ‰ËÓ‚‡Ì˚ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË 
Ò Â‚ÓÒÚ‡Ì‰‡ÚÓÏ Ö6-31 ‰Ó ë-35.

èÎ‡ÒÚÏ‡ÒÒÓ‚˚Â Ì‡Ô‡‚Îfl˛˘ËÂ ˝ÎÂÏÂÌÚ˚ ËÁ„ÓÚÓ‚ÎÂÌ˚ 
ËÁ ABC-Ï‡ÚÂË‡Î‡, ÌÂ ÔÓ‰‰ÂÊË‚‡˛˘Â„Ó „ÓÂÌËÂ, Ë ËÒÔ˚Ú‡Ì˚
ÒÓ„Î‡ÒÌÓ UL. ëÚ‡Ì‰‡ÚÌÓ ÓÍ‡¯ÂÌ˚ ‚ ˜ÂÌ˚È ËÎË (ÔÓ Á‡ÔÓÒÛ) 
‚ ·ÂÎ˚È ˆ‚ÂÚ (RAL 9010). åÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ ËÁ„ÓÚÓ‚ÎÂÌ‡ 
ËÁ „Ófl˜ÂÓˆËÌÍÓ‚‡ÌÌÓ„Ó ÒÚ‡Î¸ÌÓ„Ó ÎËÒÚ‡. ÇÌÛÚÂÌÌflfl Ó·¯Ë‚Í‡ -
ÏËÌÂ‡Î¸ÌÓÂ ÔÓÎÓÚÌÓ.
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äÓ‰ Á‡Í‡Á‡ ‰Îfl Ô‡˚ ÍÓÌˆÂ‚˚ı Û„ÓÎÍÓ‚ - Ò‚Ó·Ó‰ÌÓ -
ÔÓÒ¸·‡ Á‡Í‡Á˚‚‡Ú¸ ÓÚ‰ÂÎ¸ÌÓ

äÓÌˆÂ‚ÓÈ Û„ÓÎÓÍ VSD15-Z0-EW

äÓÌˆÂ‚ÓÈ Û„ÓÎÓÍ - Ú‡·ÎËˆ‡ - ÏÓÌÚ‡Ê -

ÑÎfl
‰ÓÔÓÎÌËÚÂÎ¸ÌÓÈ ÒÔ‡‚‡ ÒÎÂ‚‡ Ò Ó·ÂËı

Á‡„ÎÛ¯ÍË ÒÚÓÓÌ

Z0 AA BA CA


