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ÑËÙÙÛÁÓ˚ ÙËÏ˚ íRéï ÔÂ‰Ì‡ÁÌ‡˜ÂÌ˚ ‰Îfl ÒÓÁ‰‡ÌËfl
ÍÓÏÙÓÚÌ˚ı ÛÒÎÓ‚ËÈ ‚ ÔÓÏ˚¯ÎÂÌÌ˚ı, ÍÛÎ¸ÚÛÌ˚ı, ÚÓ„Ó‚˚ı Ë
·˚ÚÓ‚˚ı ÔÓÏÂ˘ÂÌËflı. ÑÓÔÓÎÌËÚÂÎ¸ÌÓ Í ‰ËÙÙÛÁÓ‡Ï ÒÂËË FD,
ÛÒÔÂ¯ÌÓ ÔËÏÂÌflÂÏ˚ı Ì‡ ÏÌÓ„Ëı Ó·˙ÂÍÚ‡ı, ·˚Î‡ ‡Á‡·ÓÚ‡Ì‡ ÒÂËfl
‰ËÙÙÛÁÓÓ‚, ‚ÍÎ˛˜‡˛˘‡fl ‚ ÒÂ·fl ‰ËÙÙÛÁÓ˚ ÏÂÌ¸¯Ëı ‰Ë‡ÏÂÚÓ‚
RFD.

äÓÌÒÚÛÍˆËfl ‰ËÙÙÛÁÓÓ‚ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‚ËıÂ‚Û˛ ÔÓ‰‡˜Û
‚ÓÁ‰Ûı‡, ıÓÓ¯ÂÂ ÔÂÂÏÂ¯Ë‚‡ÌËÂ Â„Ó Ò ‚ÓÁ‰ÛıÓÏ ÔÓÏÂ˘ÂÌËfl Ë, Í‡Í
ÒÎÂ‰ÒÚ‚ËÂ, ·˚ÒÚÓÂ ‚˚‡‚ÌË‚‡ÌËÂ ÚÂÏÔÂ‡ÚÛ Ë ÒÌËÊÂÌËÂ ÒÍÓÓÒÚË
ÔÓÚÓÍ‡ ÔË ÌËÁÍÓÏ ÛÓ‚ÌÂ ¯ÛÏ‡. 

ÑËÙÙÛÁÓ˚ ÛÒÔÂ¯ÌÓ ‡·ÓÚ‡˛Ú Í‡Í ‚ ÒËÒÚÂÏ‡ı Ò ÔÓÒÚÓflÌÌ˚Ï, Ú‡Í
Ë ÔÂÂÏÂÌÌ˚Ï ‡ÒıÓ‰ÓÏ ‚ÓÁ‰Ûı‡, Ó·ÂÒÔÂ˜Ë‚‡fl ‚˚ÒÓÍËÂ ‡·Ó˜ËÂ
ı‡‡ÍÚÂËÒÚËÍË ÔË ËÁÏÂÌÂÌËË ‡ÒıÓ‰‡ ÓÚ 100 ‰Ó 25%.

ÑËÙÙÛÁÓ˚ ÒÂËË RFD ÏÓ„ÛÚ ÛÒÚ‡Ì‡‚ÎË‚‡Ú¸Òfl ‡ÁÎË˜Ì˚ÏË
ÒÔÓÒÓ·‡ÏË: ‚ ÔÓ‰‚ÂÒÌ˚ı ÔÓÚÓÎÍ‡ı, ÔË Ò‚Ó·Ó‰ÌÓÈ ÔÓ‰‚ÂÒÍÂ, Ì‡‰
ÓÚÍ˚Ú˚ÏË ‡ÒÚÓ‚˚ÏË ÔÓÚÓÎÍ‡ÏË, ‡ Ú‡ÍÊÂ ‚ ÔÓÚÓÎÓ˜Ì˚ı ÔÎËÚ‡ı
ÚÓÎ˘ËÌÓÈ ‰Ó 20 ÏÏ. èÓ Á‡ÔÓÒÛ ÙÓÏ‡ ÎËˆÂ‚ÓÈ Ô‡ÌÂÎË ÏÓÊÂÚ ·˚Ú¸
ËÁÏÂÌÂÌ‡ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÚÂ·Ó‚‡ÌËflÏË ‡ıËÚÂÍÚÓÓ‚.

ëÓ‰ÂÊ‡ÌËÂ d éÔËÒ‡ÌËÂ

éÔËÒ‡ÌËÂ _____________________________________ 2
äÓÌÒÚÛÍˆËË d ê‡ÁÏÂ˚_________________________ 3
ìÒÚ‡ÌÓ‚Í‡ d åÓÌÚ‡Ê____________________________ 5
å‡ÚÂË‡Î˚____________________________________ 5
é·ÓÁÌ‡˜ÂÌËfl __________________________________ 6
èÂ‰‚‡ËÚÂÎ¸Ì˚È ‚˚·Ó _______________________ 6
ëÔÂÍÚ‡Î¸Ì˚Â ı‡‡ÍÚÂËÒÚËÍË _________________ 6
ÄÍÛÒÚË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË __________________ 7

Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 125 ___ 11
Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 160 ___ 12
Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 200 ___ 13
Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 250 ___ 14
Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 315 ___ 15
Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 400 ___ 16
àÌÙÓÏ‡ˆËfl ‰Îfl Á‡Í‡Á‡ Ó·ÓÛ‰Ó‚‡ÌËfl ________ 17
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äÓÌÒÚÛÍˆËfl RFD-Q äÓÌÒÚÛÍˆËfl RFD-R

ä‡ÚËÌ‡ ÔÓÚÓÍ‡



RFD-Q-K RFD-Q-D-K

RFD-Q-US RFD-Q-D-US

RFD-R-K RFD-R-D-K

RFD-R-US RFD-R-D-US

RFD-R-UO RFD-R-D-UD

ãËˆÂ‚‡fl Ô‡ÌÂÎ¸ ÒÓÂ‰ËÌflÂÚÒfl ‡ÏÍÓÈ Ò ÏÓÌÚ‡ÊÌ˚Ï ÍÓÓ·ÓÏ Ò
ÔÓÏÓ˘¸˛ ˆÂÌÚ‡Î¸ÌÓ„Ó ‚ËÌÚ‡, Á‡Í˚‚‡˛˘Â„ÓÒfl ‰ÂÍÓ‡ÚË‚Ì˚Ï
ÍÓÎÔ‡˜ÍÓÏ. åÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ ÏÓÊÂÚ ÔÓÒÚ‡‚ÎflÚ¸Òfl Ò
Â„ÛÎËÛ˛˘ÂÈ Á‡ÒÎÓÌÍÓÈ Ë/ËÎË ÛÔÎÓÚÌËÚÂÎ¸ÌÓÈ ÔÓÍÎ‡‰ÍÓÈ.

ì ÚËÔ‡ RFD-...-D-N (ÔÓÒÚ‡‚ÎflÂÚÒfl ÚÓÎ¸ÍÓ Ò ÍÛ„Î˚Ï ÒÓÔÎÓÏ)
ÏÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ Ë ÎËˆÂ‚‡fl Ô‡ÌÂÎ¸ ÒÓÒÚ‡‚Îfl˛Ú Ó‰ÌÓ ˆÂÎÓÂ.

ÑÎfl ÛÔÓ˘ÂÌËfl Â„ÛÎËÓ‚‡ÌËfl ‡ÒıÓ‰‡ ÏÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ ÔÓ
Á‡ÔÓÒÛ ÓÒÌ‡˘‡ÂÚÒfl ‡Á˙ÂÏÓÏ ‰Îfl ËÁÏÂÂÌËfl ÔÂÂÔ‡‰‡ ‰‡‚ÎÂÌËfl Ë
Â„ÛÎËÛ˛˘ÂÈ Á‡ÒÎÓÌÍÓÈ Ò „Ë·ÍÓÈ Úfl„ÓÈ. ä Í‡Ê‰ÓÏÛ ÚËÔÛ
ÏÓÌÚ‡ÊÌÓÈ ÍÓÓ·ÍË ÔËÎ‡„‡ÂÚÒfl „‡ÙËÍ Á‡‚ËÒËÏÓÒÚË ‡ÒıÓ‰‡
‚ÓÁ‰Ûı‡ ÓÚ ÔÂÂÔ‡‰‡ ‰‡‚ÎÂÌËfl (Á‡ ËÒÍÎ˛˜ÂÌËÂÏ RFD-R-D-N).

äÓÌÒÚÛÍˆËË d ê‡ÁÏÂ˚
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íËÔÓ‡ÁÏÂ A C D Q1 Q2 R1 R2 U1 U2 U3 U4 U5 U6

125 123 120 98 198 198 158 200 50 75 128 153 154 192
160 158 155 123 198 248 197 250 53 78 133 158 159 196
200 198 195 158 248 248 241 300 53 78 136 161 162 197
250 248 245 198 298 298 295 350 50 75 141 166 167 202
315 313 310 248 398 398 364 450 53 88 148 183 174 219
400 398 395 313 498 498 450 580 53 88 158 193 184 229

íËÔÓ‡ÁÏÂ˚ 
125 Ë 160 ·ÂÁ
ÔÂÙÓËÓ‚‡ÌÌÓÈ
ÔÂÂ„ÓÓ‰ÍË

íËÔÓ‡ÁÏÂ˚ 
125 Ë 160 ·ÂÁ
ÔÂÙÓËÓ‚‡ÌÌÓÈ
ÔÂÂ„ÓÓ‰ÍË

íËÔÓ‡ÁÏÂ˚ 
125 Ë 160 ·ÂÁ
ÔÂÙÓËÓ‚‡ÌÌÓÈ
ÔÂÂ„ÓÓ‰ÍË

íËÔÓ‡ÁÏÂ˚ 
125 Ë 160 ·ÂÁ
ÔÂÙÓËÓ‚‡ÌÌÓÈ
ÔÂÂ„ÓÓ‰ÍË

íËÔÓ‡ÁÏÂ˚ 
125 Ë 160 ·ÂÁ
ÔÂÙÓËÓ‚‡ÌÌÓÈ
ÔÂÂ„ÓÓ‰ÍË

íËÔÓ‡ÁÏÂ˚ 
125 Ë 160 ·ÂÁ
ÔÂÙÓËÓ‚‡ÌÌÓÈ
ÔÂÂ„ÓÓ‰ÍË



ãËˆÂ‚Û˛ Ô‡ÌÂÎ¸ ÏÓÊÌÓ ÒÓÂ‰ËÌËÚ¸ Ò ÔÓ‰ÒÓÂ‰ËÌËÚÂÎ¸Ì˚Ï ÍÓÓ·ÓÏ
ÔÓÒÂ‰ÒÚ‚ÓÏ ÏÓÌÚ‡ÊÌÓÈ ‡ÏÍË Ë ˆÂÌÚ‡Î¸ÌÓ„Ó ‚ËÌÚ‡,
Á‡Í˚‚‡˛˘Â„ÓÒfl ‰ÂÍÓ‡ÚË‚Ì˚Ï ÍÓÎÔ‡˜ÍÓÏ. åÓÌÚ‡ÊÌ˚È ÍÓÓ·
ÏÓÊÂÚ ÔÓÒÚ‡‚ÎflÚ¸Òfl Ò Â„ÛÎËÛ˛˘ÂÈ Á‡ÒÎÓÌÍÓÈ Ë/ËÎË
ÛÔÎÓÚÌËÚÂÎ¸ÌÓÈ ÔÓÍÎ‡‰ÍÓÈ.

ì ÚËÔ‡ RFD- ...-D-N (ÔÓÒÚ‡‚ÎflÂÚÒfl ÚÓÎ¸ÍÓ Ò ÍÛ„Î˚Ï ÒÓÔÎÓÏ)
ÏÓÌÚ‡ÊÌ˚È ÍÓÓ· Ë ÎËˆÂ‚‡fl Ô‡ÌÂÎ¸ ÒÓÒÚ‡‚Îfl˛Ú Ó‰ÌÓ ˆÂÎÓÂ.

ÑÎfl Ó·ÎÂ„˜ÂÌÌÓ„Ó ‚˚‡‚ÌË‚‡ÌËfl Ó·˙ÂÏÌ˚ı ÔÓÚÓÍÓ‚
ÔÓ‰ÒÓÂ‰ËÌËÚÂÎ¸Ì˚È ÍÓÓ· ÔÓ Á‡ÔÓÒÛ ÓÒÌ‡˘‡ÂÚÒfl ËÁÏÂËÚÂÎ¸Ì˚Ï
¯Î‡Ì„ÓÏ ‰Îfl ÓÔÂ‰ÂÎÂÌËfl ‰ËÌ‡ÏË˜ÂÒÍÓ„Ó ‰‡‚ÎÂÌËfl Ë ‰ÓÒÒÂÎ¸ÌÓÈ
Á‡ÒÎÓÌÍÓÈ Ò „Ë·ÍÓÈ Úfl„ÓÈ ‰Îfl Â„ÛÎËÓ‚‡ÌËfl ÔÓÚÓÍ‡. 

ä ÔÓ‰ÒÓÂ‰ËÌËÚÂÎ¸ÌÓÏÛ ÍÓÓ·Û ÔËÎ‡„‡ÂÚÒfl „‡ÙË˜ÂÒÍ‡fl
ı‡‡ÍÚÂËÒÚËÍ‡ (Á‡ ËÒÍÎ˛˜ÂÌËÂÏ RFD-R-D-N).

äÓÌÒÚÛÍˆËË d ê‡ÁÏÂ˚
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RFD-Q-A-M/RFD-R-A-M RFD-Q-D-A-M/RFD-R-D-A-M

Messung des Referenzdruckes

RFD-R-D-N-M

a Plastikschlauch
b Meßnippel
c Anschlußkasten
d Frontdurchlaß
e Schrägrohr-Manometer
f grüner Seilzug

– Drosselklappe schließen –
g weißer Seilzug

– Drosselklappe öffnen –
h Kennzeichnung

Anschlußkasten

x
D

H
6

h g

f

e

d

c

a b

x C

48

i pw

H
1

w K

H
3

H
4

x
D

8

w Q1
x R1

x C

48

H
2

w K
H

3

H
5

x
D

8w Q2

48

x R2

K1/K2

g

K1 + 40

32 32

f

ê‡ÁÏÂ [C [D H1 H2 H3 H4 H5 H6 f g K K1 K2 Q1 Q2 R1 R2 AK-Ó·ÓÁÌ‡˜ÂÌËÂ1)

125 123,5 98 259 284 195 178 204 152 26 159 216 264 283 198 198 158 200 AK 028
160 158,5 123 284 309 220 190 216 177 26 178 266 293 335 198 248 197 250 AK 029
200 198,5 158 314 339 250 202 228 212 26 195 290 373 392 248 248 241 300 AK 030
250 248,5 198 359 384 295 227 253 262 31 207 476 416 435 298 298 295 350 AK 031
315 313,5 248 409 444 345 252 289 312 31 250 567 476 496 398 398 364 450 AK 032
400 398,5 313 474 509 410 285 321 377 31 415 615 652 728 498 498 450 580 AK 033

1) çÂ ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓ ‰Îfl RFD-R-N-D

àÁÏÂÂÌËÂ ÔÂÂÔ‡‰‡ ‰‡‚ÎÂÌËfl

èÎ‡ÒÚÏ‡ÒÒÓ‚‡fl ÚÛ·Í‡
àÁÏÂËÚÂÎ¸Ì˚È ÌËÔÔÂÎ¸
åÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡
ãËˆÂ‚‡fl Ô‡ÌÂÎ¸
U-Ó·‡ÁÌ˚È Ï‡ÌÓÏÂÚ
«áÂÎÂÌ‡fl» Úfl„‡ - Á‡Í˚ÚËÂ 
Á‡ÒÎÓÌÍË
«ÅÂÎ‡fl» Úfl„‡ - ÓÚÍ˚ÚËÂ 
Á‡ÒÎÓÌÍË
å‡ÍËÓ‚Í‡ ÏÓÌÚ‡ÊÌÓÈ 
ÍÓÓ·ÍË



ìÒÚ‡ÌÓ‚Í‡ d åÓÌÚ‡Ê

ÅÎ‡„Ó‰‡fl Ò‚ÓËÏ ‚˚ÒÓÍËÏ ı‡‡ÍÚÂËÒÚËÍ‡Ï ‰ËÙÙÛÁÓ˚ ÒÂËË
RFD ıÓÓ¯Ó ÙÛÌÍˆËÓÌËÛ˛Ú Í‡Í ÔË ÛÒÚ‡ÌÓ‚ÍÂ ‚ ÔÓÚÓÎÓÍ, Ú‡Í Ë ÔË
Ò‚Ó·Ó‰ÌÓÈ ÔÓ‰‚ÂÒÍÂ (ÍÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ). ÇÓÁÏÓÊÌ‡ Ú‡ÍÊÂ
ÛÒÚ‡ÌÓ‚Í‡ ‚ Í‡Ì‡Î¸Ì˚Â ‚ÓÁ‰ÛıÓ‚Ó‰˚ Ë ÔÓ‚Âı ‡ÒÚÓ‚˚ı ÔÓÚÓÎÍÓ‚.
èË Ò‚Ó·Ó‰ÌÓÈ ÔÓ‰‚ÂÒÍÂ Í ‚ÂıÌÂÈ ËÎË ·ÓÍÓ‚˚Ï ÔÓ‚ÂıÌÓÒÚflÏ
ÏÓÌÚ‡ÊÌÓÈ ÍÓÓ·ÍË ÔËÏÂÌfl˛ÚÒfl ÔÂÚÎË. ÑÎfl ÔÓÚÓÎÓ˜Ì˚ı ÔÎËÚ
ÚÓÎ˘ËÌÓÈ ‰Ó 20 ÏÏ ‚ÓÁÏÓÊÌÓ ÍÂÔÎÂÌËÂ Ò ÔÓÏÓ˘¸˛ Á‡ÊËÏÓ‚ ·ÂÁ
‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó ÍÂÔÎÂÌËfl Í ÔÂÂÍ˚ÚË˛ (ÓÒÌÓ‚ÌÓÏÛ ÔÓÚÓÎÍÛ).
çÂÓ·ıÓ‰ËÏÓ ÔËÌËÏ‡Ú¸ ‚Ó ‚ÌËÏ‡ÌËÂ ÔÓ˜ÌÓÒÚ¸ ÍÂÔÎÂÌËfl Ò‡ÏËı
ÔÓÚÓÎÓ˜Ì˚ı ÔÎËÚ.

å‡ÚÂË‡Î˚

ãËˆÂ‚‡fl ÔÓ‚ÂıÌÓÒÚ¸ ‰ËÙÙÛÁÓ‡ Ë ÏÓÌÚ‡ÊÌÓÈ ÍÓÓ·ÍË 
Ò ·ÓÍÓ‚˚Ï ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚Ï Ô‡ÚÛ·ÍÓÏ ËÁ„ÓÚÓ‚ÎÂÌ˚ 
ËÁ ÓˆËÌÍÓ‚‡ÌÌÓÈ ÎËÒÚÓ‚ÓÈ ÒÚ‡ÎË. ëÓÔÎÓ Ë ‚ÂÚËÍ‡Î¸Ì˚È
ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚È Ô‡ÚÛ·ÓÍ ËÁ„ÓÚÓ‚ÎÂÌ˚ ËÁ ‡Î˛ÏËÌËfl.

èÓ‚ÂıÌÓÒÚË ÎËˆÂ‚ÓÈ Ô‡ÌÂÎË Ë ÒÓÔÎ‡ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ
Ó·‡·ÓÚ‡Ì˚ Ë ÔÓÍ˚Ú˚ ·ÂÎÓÈ ÔÓÓ¯ÍÓ‚ÓÈ Í‡ÒÍÓÈ (RAL 9010).

ìÒÚ‡ÌÓ‚Í‡ d åÓÌÚ‡Ê d å‡ÚÂË‡Î˚
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åÓÌÚ‡Ê Ì‡ Í‡Ì‡Î¸ÌÓÏ ê‡ÒÔÓÎÓÊÂÌËÂ Ò‚ÂıÛ ÓÚÍ˚ÚÓ„Ó
‚ÓÁ‰ÛıÓ‚Ó‰Â ‡ÒÚÓ‚Ó„Ó ÔÓÚÓÎÍ‡

åÓÌÚ‡Ê Ò ÔÓÏÓ˘¸˛ åÓÌÚ‡Ê ÎËˆÂ‚ÓÈ Ô‡ÌÂÎË
ÔÂÚÂÎ¸ Ò ÔÓÏÓ˘¸˛ ˆÂÌÚ‡Î¸ÌÓ„Ó ‚ËÌÚ‡

åÓÌÚ‡Ê ÎËˆÂ‚ÓÈ Ô‡ÌÂÎË
Ò ÔÓÏÓ˘¸˛ ˆÂÌÚ‡Î¸ÌÓ„Ó ‚ËÌÚ‡

(Á‡ÊËÏÌÓÂ ÍÂÔÎÂÌËÂ)

xDA

äÓÌÒÚÛÍˆËË Ç˚ÂÁ ‚ ÔÓÚÓÎÍÂ [DA

íËÔÓ‡ÁÏÂ˚

125 160 200 250 315 400
RFD-Q Ò ÒÓÔÎÓÏ 170 205 233 283 380 480
RFD-Q ·ÂÁ ÒÓÔÎ‡ 140 175 215 265 330 415
RFD-R Ò ÒÓÔÎÓÏ 170 205 245 295 380 480
RFD-R ·ÂÁ ÒÓÔÎ‡ 140 175 215 265 330 415
RFD-R-UD Ò ÒÓÔÎÓÏ 165 200 240 290 375 460
RFD-R-UO ·ÂÁ ÒÓÔÎ‡ 125 160 200 250 315 400

åÓÌÚ‡Ê ÎËˆÂ‚ÓÈ Ô‡ÌÂÎË
Ò ÔÓÏÓ˘¸˛ ˆÂÌÚ‡Î¸ÌÓ„Ó ‚ËÌÚ‡

(Á‡ÊËÏÌÓÂ ÍÂÔÎÂÌËÂ)

Ï
‡Í

Ò.
 2

0

Ï
‡Í

Ò.
 2

0



é·ÓÁÌ‡˜ÂÌËfl V
.

‚ Î/Ò :  Ó·˙ÂÏÌ˚È ‡ÒıÓ‰ ˜ÂÂÁ ‰ËÙÙÛÁÓ
V
.

‚ Ï3/˜‡Ò : Ó·˙ÂÏÌ˚È  ‡ÒıÓ‰ ˜ÂÂÁ ‰ËÙÙÛÁÓ
A, B ‚ Ï : ‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û ‰‚ÛÏfl ‰ËÙÙÛÁÓ‡ÏË
X ‚ Ï : ‡ÒÒÚÓflÌËÂ ÓÚ ˆÂÌÚ‡ ‰ËÙÙÛÁÓ‡ ‰Ó ÒÚÂÌ˚
H1 ‚ Ï : ‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û ÔÓÚÓÎÍÓÏ Ë ÁÓÌÓÈ ÔÂ·˚‚‡ÌËfl Î˛‰ÂÈ
v-H1 ‚ Ï/Ò : ÒÂ‰Ìflfl ÒÍÓÓÒÚ¸ ÔÓÚÓÍ‡ ÏÂÊ‰Û ‰‚ÛÏfl ‰ËÙÙÛÁÓ‡ÏË Ì‡

‡ÒÒÚÓflÌËË ÓÚ ÔÓÚÓÎÍ‡ ç1
L ‚ Ï : ‡ÒÒÚÓflÌËÂ ÔÓ „ÓËÁÓÌÚ‡ÎË Ë ‚ÂÚËÍ‡ÎË (ï + ç1) ÔÓÚÓÍ‡ Û

ÒÚÂÌ˚
v-L ‚ Ï/Ò : ÒÂ‰Ìflfl ÒÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û  ÒÚÂÌ˚
D tZ ‚ ä : ‡ÁÌÓÒÚ¸ ÚÂÏÔÂ‡ÚÛ ÔËÚÓ˜ÌÓ„Ó ‚ÓÁ‰Ûı‡ Ë ÔÓÏÂ˘ÂÌËfl

D tL ‚ ä : ‡ÁÌÓÒÚ¸ ÚÂÏÔÂ‡ÚÛ ÔÓÏÂ˘ÂÌËfl Ë ÔÓÚÓÍ‡ Ì‡ ‡ÒÒÚÓflÌËË
L = Ä/2 + ç1

L = Ç/2 + ç1
Ë L = ï + ç1

Aeff ‚ Ï2 : ˝ÙÙÂÍÚË‚Ì‡fl ÔÎÓ˘‡‰¸ ‚˚ıÓ‰‡ ‚ÓÁ‰Ûı‡
‚ è‡ : Ó·˘ÂÂ Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl (ÔËÚÓ˜Ì˚È ‚ÓÁ‰Ûı)

LWA ‚ ‰Å(Ä) : ÛÓ‚ÂÌ¸ ¯ÛÏ‡, ÌÓÏËÓ‚‡ÌÌ˚È ÔÓ Ä-ÙËÎ¸ÚÛ
LW NC : ÛÓ‚ÂÌ¸ ¯ÛÏ‡, ÌÓÏËÓ‚‡ÌÌ˚È ÔÓ ÔÂ‰ÂÎ¸ÌÓÏÛ 

ÒÔÂÍÚÛ ÓÍÚ‡‚Ì˚ı ˜‡ÒÚÓÚ
LW NR : LWNR = WWNC + 2
LpA, LpNC : ÛÓ‚ÂÌ¸ ‰‡‚ÎÂÌËfl Á‚ÛÍ‡ ‚ ÔÓÏÂ˘ÂÌËË, ÌÓÏËÓ‚‡ÌÌ˚È ÔÓ

Ä-ÙËÎ¸ÚÛ Ë ÔÂ‰ÂÎ¸ÌÓÏÛ ÒÔÂÍÚÛ ˜‡ÒÚÓÚ 
LêÄ < LWA - 8 ‰Å
LPNC < LWNC - 8 ‰Å

DL ‚ ‰Å/ÓÍÚ.: ÓÚÌÓÒËÚÂÎ¸Ì˚È Í LWA ÛÓ‚ÂÌ¸ ¯ÛÏ‡

LW ‚ ‰Å/ÓÍÚ. : ÓÍÚ‡‚Ì˚È ÛÓ‚ÂÌ¸ ¯ÛÏ‡ ÔÓÚÓÍ‡
LW = LWA + DL

èÂ‰‚‡ËÚÂÎ¸Ì˚È ‚˚·Ó

ëÔÂÍÚ‡Î¸Ì˚È    L ‰Îfl ÔÓÎÓÊÂÌËfl Á‡ÒÎÓÌÍË ÔÓ‰ Û„ÎÓÏ  00

é·ÓÁÌ‡˜ÂÌËfl d èÂ‰‚‡ËÚÂÎ¸Ì˚È ‚˚·Ó d

ëÔÂÍÚ‡Î¸Ì˚Â ı‡‡ÍÚÂËÒÚËÍË

6

ê‡ÁÏÂ V
.

max V
.

min LWA max LWNC max LWA min LWNC min Aeff

Î/Ò Ï3/˜‡Ò Î/Ò Ï3/˜‡Ò ‰Å(A) NC ‰Å(A) NC Ï2

125 35 126 10 36 39 34 < 20 < 25 0,0034

160 50 180 13 47 38 33 < 20 < 25 0,0060

200 70 252 17 61 38 34 < 20 < 25 0,0092

250 110 396 30 108 38 33 < 20 < 25 0,0150

315 200 720 50 180 46 41 < 20 < 25 0,0265

400 270 972 70 252 46 40 < 20 < 25 0,0355

íËÔ
63 125 250 500 1000 2000 4000 8000

4 7 3 5 – 1 – 10 – 20 – 27 – 33
5 6 2 4 0 –   8 – 17 – 24 – 31
7 2 0 2 0 –   7 – 13 – 19 – 27
10 –  2 –   3 – 1 – 1 –   6 –   9 – 14 – 24

4 8 3 4 0 – 10 – 20 – 24 – 33
5 6 2 3 0 –   8 – 17 – 21 – 31
7 2 –   1 1 0 –   6 – 12 – 18 – 28
10 –   3 –   4 – 2 – 2 –   5 –   9 – 15 – 26
4 12 6 4 – 4 –   6 – 16 – 27 – 33
5 10 6 4 – 4 –   5 – 14 – 24 – 31
7 6 5 2 – 4 –   4 – 12 – 20 – 28
10 1 4 0 – 4 –   4 –   9 – 16 – 26
2 18 9 5 – 6 – 16 – 33 – 44 – 48
3 13 7 5 – 3 – 12 – 25 – 36 – 40
5 5 3 4 – 1 –   8 – 18 – 26 – 32
7 –   1 0 2 – 1 –   6 – 14 – 21 – 28

2 14 3 5 – 1 – 15 – 28 – 41 – 47
3 10 2 5 0 – 11 – 22 – 33 – 40
5 3 0 3 0 –   8 – 16 – 25 – 33
7 –   2 –   2 1 0 –   6 – 12 – 19 – 29
2 17 11 5 – 6 – 17 – 33 – 34 – 39
3 13 9 5 – 4 – 11 – 25 – 28 – 34
5 6 6 4 – 3 –   6 – 17 – 22 – 30
7 1 3 2 – 4 –   4 – 13 – 20 – 29

ê‡ÁÏÂ V
.

max V
.

min LWA max LWNC max LWA min LWNC min Aeff
Î/Ò Ï3/˜‡Ò Î/Ò Ï3/˜‡Ò ‰Å(A) NC ‰Å(A) NC Ï2

125 20 72 7 25 39 34 < 20 < 25 0,0026

160 35 126 8 29 45 39 < 20 < 25 0,0037

200 50 180 13 47 37 32 < 20 < 25 0,0066

250 80 288 20 72 38 33 < 20 < 25 0,0110

315 150 540 35 126 45 40 < 20 < 25 0,0205

400 210 756 50 180 46 41 < 20 < 25 0,0280

=

Ï
Ï

‰ËÙÙÛÁÓ Ò ÒÓÔÎÓÏ,
‚ÒÚÓÂÌÌ˚È 
‚ ÔÓÚÓÎÓÍ

Ò‚Ó·Ó‰ÌÓ ‚ËÒfl˘ËÈ 
‰ËÙÙÛÁÓ 
Ò ÒÓÔÎÓÏ

‰ËÙÙÛÁÓ ·ÂÁ ÒÓÔÎ‡,
‚ÒÚÓÂÌÌ˚È 
‚ ÔÓÚÓÎÓÍ

ùÙÙÂÍÚË‚Ì‡fl 
ÒÍÓÓÒÚ¸

‚˚ıÓ‰‡ ‚ÓÁ‰Ûı‡
veff

Ï/Ò

CÂ‰ÌËÂ ˜‡ÒÚÓÚ˚ ÓÍÚ‡‚Ì˚ı ÔÓÎÓÒ,
Éˆ

RFD-...-D-K

RFD-...-D-U

RFD-...-D-A

RFD-...-K

RFD-...-U

RFD-...-A



èËÏÂ:
àÒıÓ‰Ì˚Â ‰‡ÌÌ˚Â :
ÚËÔ RFD-R-D-US/125,
Ó·˙ÂÏÌ˚È ÔÓÚÓÍ ˜ÂÂÁ ‰ËÙÙÛÁÓ V

.
= 24 Î/Ò;

ÚÂ·ÛÂÚÒfl ÓÔÂ‰ÂÎËÚ¸ :  ÓÍÚ‡‚Ì˚È ÛÓ‚ÂÌ¸ 
ÏÓ˘ÌÓÒÚË  ¯ÛÏ‡ LW. 

ÑË‡„‡ÏÏ‡ 1 : ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl
LWA = 30 ‰Å(Ä),

t = 22 è‡.

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

V
.

24–––––––––– –––––––––––––veff =   
Aeff

. 1000
=      

0,0034 . 1000
=  7,1 Ï/Ò

ÄÍÛÒÚË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË

7

1 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl.
íËÔÓ‡ÁÏÂ 125. äÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 1: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 2: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

2 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌË.
íËÔÓ‡ÁÏÂ 125. äÓÌÒÚÛÍˆËfl ·ÂÁ ÒÓÔÎ‡

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°
ip t x 1 x 1,2 x 2
L WA – – –
L W NC – – –

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°
ip t x 1 x 1,1 x 1,6
L WA – – –
L W NC – – –

ëÂ‰Ìflfl
ÓÍÚ‡‚Ì‡fl ˜‡ÒÚÓÚ‡ 63 125 250 500 1000 2000 4000 8000

‚ Éˆ

L WA
‚ ‰Å(Ä)

30 30 30 30 30 30 30 30

iL
‚ ‰Å

+  2 –  1 +  1 +  0 –   6 – 12 – 18 – 28

L W
‚ ‰Å

32 29 31 30 24 18 12 2
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3 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl. 5 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl.
íËÔÓ‡ÁÏÂ 160. äÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ íËÔÓ‡ÁÏÂ 200. äÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ

4 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl. 6 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl.
íËÔÓ‡ÁÏÂ 160. äÓÌÒÚÛÍˆËfl ·ÂÁ ÒÓÔÎ‡ íËÔÓ‡ÁÏÂ 200. äÓÌÒÚÛÍˆËfl ·ÂÁ ÒÓÔÎ‡

ÄÍÛÒÚË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË

8

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°

ipt x 1 x 1,2 x 2,4

L WA – + 1 + 3

L WNC – + 1 + 3

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°

ipt x 1 x 1,1 x 1,6

L WA + 3 + 3 + 4

L WNC + 3 + 3 + 4

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°

ipt x 1 x 1,2 x 2,1

L WA – + 1 + 4

L WNC – + 1 + 4

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°

ipt x 1 x 1,2 x 1,7

L WA + 3 + 4 + 5

L WNC + 3 + 4 + 5

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 3: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 4: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 5: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 6: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË
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9

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 7: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 8: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 9: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 10: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

ÄÍÛÒÚË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË

7 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl. 9 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl.
íËÔÓ‡ÁÏÂ 250. äÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ íËÔÓ‡ÁÏÂ 315. äÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ

8 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl. 10 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl.
íËÔÓ‡ÁÏÂ 160. äÓÌÒÚÛÍˆËfl ·ÂÁ ÒÓÔÎ‡ íËÔÓ‡ÁÏÂ 315. äÓÌÒÚÛÍˆËfl ·ÂÁ ÒÓÔÎ‡

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°

ipt x 1 x 1,2 x 2,1

L WA – – + 1

L WNC – – + 1

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°

ipt x 1 x 1,2 x 1,8

L WA – – + 1

L WNC – – + 1

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°

ipt x 1 x 1,2 x 2

L WA – – + 1

L WNC – – + 1

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°

ipt x 1 x 1,1 x 1,6

L WA – – + 1

L WNC – – + 1
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èËÏÂ:
àÒıÓ‰Ì˚Â ‰‡ÌÌ˚Â:
ê‡ÒıÓ‰ ˜ÂÂÁ ‰ËÙÙÛÁÓ: V

.
= 30 Î/Ò

‡ÁÌÓÒÚ¸ ÚÂÏÔÂ‡ÚÛ ÔÓÏÂ˘ÂÌËfl 
Ë ÔËÚÓ˜ÌÓ„Ó ‚ÓÁ‰Ûı‡: D tZ = -8 ä
ÛÓ‚ÂÌ¸ ¯ÛÏ‡ ‚ ÔÓÏÂ˘ÂÌËË: LA = 40 ‰Å(Ä)
‚˚ÒÓÚ‡ ÔÓÏÂ˘ÂÌËfl: ç = 3,0 Ï
‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û ‰ËÙÙÛÁÓ‡ÏË: Ä ı Ç = 3,20 Ï ı á,20 Ï
‡ÒÒÚÓflÌËÂ ÓÚ ·ÓÍÓ‚ÓÈ ÒÚÂÌ˚ 
‰Ó ˆÂÌÚ‡ ‰ËÙÙÛÁÓ‡: X = 1,60 Ï

ìÒÚ‡ÌÓ‚Í‡ Á‡ÔÓ‰ÎËˆÓ Ò ÔÓÚÓÎÍÓÏ (‚‡Ë‡ÌÚ Ò ÒÓÔÎÓÏ): ‚‚Ë‰Û
ÌÂ·ÓÎ¸¯ÓÈ ‚˚ÒÓÚ˚ ÔÓÏÂ˘ÂÌËfl ËÒÔÓÎ¸ÁÛÂÚÒfl ÏÓÌÚ‡ÊÌ˚È ÍÓÓ· 
Ò ·ÓÍÓ‚˚Ï ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚Ï Ô‡ÚÛ·ÍÓÏ.

ÑË‡„‡ÏÏ‡ 1: ÛÓ‚ÂÌ¸ ¯ÛÏ‡ Ë ÔÂÂÔ‡‰ ‰‡‚ÎÂÌËfl RFD-R-D-A/125, 
LWA = 37 ‰Å(Ä)
Dt = 40 è‡

ìÓ‚ÂÌ¸ ¯ÛÏ‡ ‰ÓÎÊÂÌ ÍÓÂÍÚËÓ‚‡Ú¸Òfl Ò Û˜ÂÚÓÏ ˜ËÒÎ‡
‰ËÙÙÛÁÓÓ‚ Ë ÒÚÂÔÂÌË Á‚ÛÍÓÔÓ„ÎÓ˘ÂÌËfl ‚ ÔÓÏÂ˘ÂÌËË.

ÑË‡„‡ÏÏ‡ 13: ê‡ÒÔÓÎÓÊÂÌËÂ ‰ËÙÙÛÁÓÓ‚ ÔË Ç = 2,80 Ï, 
Ä = 3,20 Ï, 

H1 = ç - 1,70 Ï= 1,30 Ï,
ÔË V

.
= 30 Î/Ò ÔÓÎÛ˜‡ÂÚÒfl v-H1 = 0,20 Ï/Ò.

ÑË‡„‡ÏÏ‡ 14: é‰ÌÓfl‰ÌÓÂ ËÎË ÏÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ
‰ËÙÙÛÁÓÓ‚ ÔË Ç ^ 4,0 Ï
v-H1 =0,14 Ï/Ò.

ÑË‡„‡ÏÏ‡ 13 ‰ÂÈÒÚ‚ËÚÂÎ¸Ì‡ ‰Îfl Ç = 2,80 Ï,
‰Ë‡„‡ÏÏ‡ 14 - ‰Îfl Ç ^ 4,0 Ï.

í‡Í Í‡Í Ç = 3,20 Ï Á‡‰‡ÌÓ, ÚÓ ÒÎÂ‰ÛÂÚ ËÌÚÂÔÓÎËÓ‚‡Ú¸ 
ÏÂÊ‰Û v-H1 = 0,20 Ï/Ò Ë v-H1 =0,14 Ï/Ò.
èÓÎÛ˜‡ÂÚÒfl v-H1 = 0,17 Ï/Ò.

ÑË‡„‡ÏÏ‡ 15: ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚ Ë ÓÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ
L = X + H1 = 1,60 Ï + 1,30 Ï = 2,90 Ï
Ä = 3,20 Ï
ãËÌËfl Ä = 3,0 Ï ‰ÂÈÒÚ‚ËÚÂÎ¸Ì‡ Ú‡ÍÊÂ ‰Îfl ÁÌ‡˜ÂÌËÈ ‚˚¯Â 3,0 Ï!

ÄÍÛÒÚË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË

10

11 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl.
íËÔÓ‡ÁÏÂ 400. äÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 11: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

èÓÔ‡‚ÍË Í ‰Ë‡„‡ÏÏÂ 12: ÔÓÎÓÊÂÌËÂ Á‡ÒÎÓÌÍË

12 ìÓ‚ÂÌ¸ ¯ÛÏ‡ Ë Ô‡‰ÂÌËÂ ‰‡‚ÎÂÌËfl.
íËÔÓ‡ÁÏÂ 400. äÓÌÒÚÛÍˆËfl ·ÂÁ ÒÓÔÎ‡
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ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°
ip t x 1 x 1,1 x 2,3
L WA – – + 2
L W NC – – + 2

ì„ÓÎ Á‡ÒÎÓÌÍË 0° 45° 90°
ip t x 1 x 1,1 x 2,0
L WA – – + 2
L W NC – – + 2
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Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 125

11

13 åÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 15 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚ 
‰ËÙÙÛÁÓÓ‚ ÔË Ç = 2,80 Ï Ë ÓÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ

14 é‰ÌÓfl‰ÌÓÂ Ë ÏÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 16 ä‚‡‰‡ÚÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ‰ËÙÙÛÁÓÓ‚
‰ËÙÙÛÁÓÓ‚ ÔË Ç ^ 4,00 Ï

ëÍÓÓÒÚ¸ ‚ÓÁ‰Ûı‡ Ì‡ ‡ÒÒÚÓflÌËË 75 ÏÏ ÓÚ ÒÚÂÌ˚
ÒÓÒÚ‡‚ÎflÂÚ
v-L = 0,21 Ï/Ò

L = X + H1 = 2,90 Ï
L = A/2 + H1 = 2,90 Ï
it L /it Z = 0,019
it L = 0,019 x (–8) = – 0,15 K

ÑË‡„‡ÏÏ˚ 13 - 16:

ÑÓÔÛÒÚËÏ˚Â ÁÌ‡˜ÂÌËfl Ó·˙ÂÏÌÓ„Ó ÔÓÚÓÍ‡
ÒÏÓÚËÚÂ ‚ Ú‡·ÎËˆÂ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ„Ó ‚˚·Ó‡
Ì‡ ÒÚ‡ÌËˆÂ 6.

ÑË‡„‡ÏÏ˚ 13 - 16 ‰ÂÈÒÚ‚ËÚÂÎ¸Ì˚ ‰Îfl ÍÓÌÒÚÛÍˆËÈ 
«Ò ÒÓÔÎÓÏ». ÑÎfl ÍÓÌÒÚÛÍˆËÈ «·ÂÁ ÒÓÔÎ‡» ÔËÌËÏ‡Ú¸
ÌËÊÂÒÎÂ‰Û˛˘ËÂ ÔÓÔ‡‚ÍË:

it L /it Z v-H1 v-L

x 0,76 x 1,37 x 1,31

Abstand A ê‡ÒÒÚÓflÌËÂ L ‚ Ï

ê‡ÒÒÚÓflÌËfl Ä Ë Ç
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ê‡ÒÒÚÓflÌËÂ Ä

ê‡ÒÒÚÓflÌËÂ Ä
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Ï

Ï
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Ï

/Ò

Î/Ò (Ï
3/˜‡Ò)

Ï

Ï

‚ 
Ï

/Ò

Î/Ò (Ï 3/˜‡Ò)

Ï

Ï

é
ÚÌ

Ó¯
ÂÌ

ËÂ
 Ú

ÂÏ
ÔÂ

‡
ÚÛ





17 åÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 19 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚
‰ËÙÙÛÁÓÓ‚ ÔË Ç = 2,80 Ï Ë ÓÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ

18 é‰ÌÓfl‰ÌÓÂ Ë ÏÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 20 ä‚‡‰‡ÚÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ‰ËÙÙÛÁÓÓ‚
‰ËÙÙÛÁÓÓ‚ ÔË B ^ 4,00 Ï

Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 160

ÑË‡„‡ÏÏ˚ 17 - 20 ‰ÂÈÒÚ‚ËÚÂÎ¸Ì˚ ‰Îfl ÍÓÌÒÚÛÍˆËÈ 
«Ò ÒÓÔÎÓÏ». ÑÎfl ÍÓÌÒÚÛÍˆËÈ «·ÂÁ ÒÓÔÎ‡» ÔËÌËÏ‡Ú¸
ÌËÊÂÒÎÂ‰Û˛˘ËÂ ÔÓÔ‡‚ÍË:

it L /it Z vH1 vL

x 0,74 x 1,40 x 1,32

12
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Î/Ò (Ï3/˜‡Ò)
Ï

Ï
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Ï

‚ 
Ï

/Ò

Î/Ò (Ï 3/˜‡Ò)

Ï

Ï

‚ 
Ï

/Ò

Î/Ò (Ï
3/˜‡Ò)

Ï

Ï

ê‡ÒÒÚÓflÌËÂ Ä

ê‡ÒÒÚÓflÌËÂ Ä

é
ÚÌ

Ó¯
ÂÌ

ËÂ
 Ú

ÂÏ
ÔÂ

‡
ÚÛ



ê‡ÒÒÚÓflÌËÂ L ‚ Ï

ê‡ÒÒÚÓflÌËfl Ä Ë Ç



Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 200
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21 åÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 23 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚
‰ËÙÙÛÁÓÓ‚ ÔË Ç = 2,80 Ï Ë ÓÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ

22 é‰ÌÓfl‰ÌÓÂ Ë ÏÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 24 ä‚‡‰‡ÚÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ‰ËÙÙÛÁÓÓ‚
‰ËÙÙÛÁÓÓ‚ ÔË B ^ 4,00 Ï

ÑË‡„‡ÏÏ˚ 21 - 24:
ÑÓÔÛÒÚËÏ˚Â ÁÌ‡˜ÂÌËfl Ó·˙ÂÏÌ˚ı ÔÓÚÓÍÓ‚
ÒÏÓÚËÚÂ ‚ Ú‡·ÎËˆÂ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ„Ó 
‚˚·Ó‡ Ì‡ ÒÚ‡ÌËˆÂ 6.

ÑË‡„‡ÏÏ˚ 21 - 24 ‰ÂÈÒÚ‚ËÚÂÎ¸Ì˚ ‰Îfl ÍÓÌÒÚÛÍˆËÈ 
«Ò ÒÓÔÎÓÏ». ÑÎfl ÍÓÌÒÚÛÍˆËÈ «·ÂÁ ÒÓÔÎ‡» ÔËÌËÏ‡Ú¸
ÌËÊÂÒÎÂ‰Û˛˘ËÂ ÔÓÔ‡‚ÍË:

it L /it Z vH1 vL

x 0,84 x 1,20 x 1,18

ê‡ÒÒÚÓflÌËÂ Ä Entfernung L in m

ê‡ÒÒÚÓflÌËÂ Ä Abstand A bzw. B

H1 = 0,9    1,2    1,6   2Ï
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/Ò

‚ 
Ï

/Ò

Î/Ò (Ï3/˜‡Ò)

Ï Ï
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ÔÂ

‡
ÚÛ



ê‡ÒÒÚÓflÌËÂ L ‚ Ï

ê‡ÒÒÚÓflÌËfl Ä Ë Ç

‚ 
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/Ò

Î/Ò (Ï3/˜‡Ò)

Ï

Ï

‚ 
Ï

/Ò

Î/Ò (Ï 3/˜‡Ò)

Ï

Ï



Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 250
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ÑË‡„‡ÏÏ˚ 25 - 28:
ÑÓÔÛÒÚËÏ˚Â ÁÌ‡˜ÂÌËfl Ó·˙ÂÏÌ˚ı ÔÓÚÓÍÓ‚
ÒÏÓÚËÚÂ ‚ Ú‡·ÎËˆÂ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ„Ó 
‚˚·Ó‡ Ì‡ ÒÚ‡ÌËˆÂ 6. 

ÑË‡„‡ÏÏ˚ 25 - 28 ‰ÂÈÒÚ‚ËÚÂÎ¸Ì˚ ‰Îfl ÍÓÌÒÚÛÍˆËÈ 
«Ò ÒÓÔÎÓÏ». ÑÎfl ÍÓÌÒÚÛÍˆËÈ «·ÂÁ ÒÓÔÎ‡» ÔËÌËÏ‡Ú¸
ÌËÊÂÒÎÂ‰Û˛˘ËÂ ÔÓÔ‡‚ÍË:

it L /it Z v-H1 v-L

x 0,84 x 1,20 x 1,18

25 åÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 27 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚
‰ËÙÙÛÁÓÓ‚ ÔË Ç = 2,80 Ï Ë ÓÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ

26 é‰ÌÓfl‰ÌÓÂ Ë ÏÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 28 ä‚‡‰‡ÚÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ‰ËÙÙÛÁÓÓ‚
‰ËÙÙÛÁÓÓ‚ ÔË B ^ 4,00 Ï

H1 = 0,9    1,2    1,6   2Ï
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ê‡ÒÒÚÓflÌËÂ L ‚ Ï

‚ 
Ï

/Ò

Î/Ò (Ï 3/˜‡Ò)

Ï

Ï

ê‡ÒÒÚÓflÌËfl Ä Ë Ç



Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 315
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29 åÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 31 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚
‰ËÙÙÛÁÓÓ‚ ÔË Ç = 2,80 Ï Ë ÓÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ

30 é‰ÌÓfl‰ÌÓÂ Ë ÏÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 32 ä‚‡‰‡ÚÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ‰ËÙÙÛÁÓÓ‚
‰ËÙÙÛÁÓÓ‚ ÔË B ^ 4,00 Ï

ÑË‡„‡ÏÏ˚ 29 - 32:
ÑÓÔÛÒÚËÏ˚Â ÁÌ‡˜ÂÌËfl Ó·˙ÂÏÌ˚ı ÔÓÚÓÍÓ‚
ÒÏÓÚËÚÂ ‚ Ú‡·ÎËˆÂ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ„Ó 
‚˚·Ó‡ Ì‡ ÒÚ‡ÌËˆÂ 6. 

ÑË‡„‡ÏÏ˚ 29 - 32 ‰ÂÈÒÚ‚ËÚÂÎ¸Ì˚ ‰Îfl ÍÓÌÒÚÛÍˆËÈ 
«Ò ÒÓÔÎÓÏ». ÑÎfl ÍÓÌÒÚÛÍˆËÈ «·ÂÁ ÒÓÔÎ‡» ÔËÌËÏ‡Ú¸
ÌËÊÂÒÎÂ‰Û˛˘ËÂ ÔÓÔ‡‚ÍË:

it L /it Z v-H1 v-L

x 0,88 x 1,16 x 1,13

A = 0,5
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ê‡ÒÒÚÓflÌËÂ Ä
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Ï

Ï

ê‡ÒÒÚÓflÌËÂ Ä
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Ï
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ÔÂ
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ê‡ÒÒÚÓflÌËÂ L ‚ Ï

‚ 
Ï

/Ò

Î/Ò (Ï 3/˜‡Ò)

Ï

Ï

ê‡ÒÒÚÓflÌËfl Ä Ë Ç



Ä˝Ó‰ËÌ‡ÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË RFD 400
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ÑË‡„‡ÏÏ˚ 33 - 36:
ÑÓÔÛÒÚËÏ˚Â ÁÌ‡˜ÂÌËfl Ó·˙ÂÏÌ˚ı ÔÓÚÓÍÓ‚
ÒÏÓÚËÚÂ ‚ Ú‡·ÎËˆÂ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ„Ó 
‚˚·Ó‡ Ì‡ ÒÚ‡ÌËˆÂ 6. 

ÑË‡„‡ÏÏ˚ 33 - 36 ‰ÂÈÒÚ‚ËÚÂÎ¸Ì˚ ‰Îfl ÍÓÌÒÚÛÍˆËÈ 
«Ò ÒÓÔÎÓÏ». ÑÎfl ÍÓÌÒÚÛÍˆËÈ «·ÂÁ ÒÓÔÎ‡» ÔËÌËÏ‡Ú¸
ÌËÊÂÒÎÂ‰Û˛˘ËÂ ÔÓÔ‡‚ÍË:

it L /it Z v-H1 v-L

x 0,89 x 1,15 x 1,13

33 åÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 35 ëÍÓÓÒÚ¸ ÔÓÚÓÍ‡ Û ÒÚÂÌ˚
‰ËÙÙÛÁÓÓ‚ ÔË Ç = 2,80 Ï Ë ÓÚÌÓ¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ

34 é‰ÌÓfl‰ÌÓÂ Ë ÏÌÓ„Ófl‰ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ 32 ä‚‡‰‡ÚÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ‰ËÙÙÛÁÓÓ‚
‰ËÙÙÛÁÓÓ‚ ÔË B ^ 4,00 Ï

v H
1
in

 m
/s

v H
1 
in

 m
/s

v L
 in

 m
/s

v H
1 
in

 m
/s

Abstand A Entfernung L in m
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ê‡ÒÒÚÓflÌËÂ L ‚ Ï
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àÌÙÓÏ‡ˆËfl ‰Îfl Á‡Í‡Á‡ Ó·ÓÛ‰Ó‚‡ÌËfl
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äÓ‰ Á‡Í‡Á‡ ÌÂ ÛÍ‡Á˚‚‡Ú¸ ‰Îfl ÒÚ‡Ì‰‡ÚÌ˚ı ÍÓÌÒÚÛÍˆËÈ

/ / / / /

Í‚‡‰‡ÚÌ˚È Q
ÍÛ„Î˚È R

ÒÓÔÎÓ D

ÔËÒÓÂ‰ËÌËÚÂÎ¸ÌÓÂ ÍÓÎ¸ˆÓ K
ÔÂÂıÓ‰ÌËÍ US
Ô‡ÚÛ·ÓÍ Ò ‡ÏÍÓÈ UD1)

(ÍÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ)
Ô‡ÚÛ·ÓÍ Ò ‡ÏÍÓÈ UO1)

(ÍÓÌÒÚÛÍˆËfl ·ÂÁ ÒÓÔÎ‡)
ÏÓÌÚ‡ÊÌ˚È ÍÓÓ· A
ÌËÁÍËÈ ÏÓÌÚ‡ÊÌ˚È
ÍÓÓ· N1)

Â„ÛÎËÛ˛˘‡fl M
Á‡ÒÎÓÌÍ‡ Ò ‚‡ÎÓÏ
Â„ÛÎËÛ˛˘‡fl Á‡ÒÎÓÌÍ‡ MN
Ò „Ë·ÍÓÈ Úfl„ÓÈ 
Ë ËÁÏÂËÚÂÎ¸Ì˚Ï ÌËÔÔÂÎÂÏ

ÛÍ‡Á‡Ú¸ ˆ‚ÂÚ

0 ÔÓÓ¯ÍÓ‚ÓÂ ÔÓÍ˚ÚËÂ ÔÓ RAL 9010
P1 ÔÓÓ¯ÍÓ‚ÓÂ ÔÓÍ˚ÚËÂ ÔÓ RAL...

1) íÓÎ¸ÍÓ ‰Îfl ÍÓÌÒÚÛÍˆËÈ ÍÛ„ÎÓÈ ÙÓÏ˚

IEEOEEP

L Ô‡ÚÛ·ÓÍ Ò ÛÔÎÓÚÌËÚÂÎ¸ÌÓÈ ÔÓÍÎ‡‰ÍÓÈ

RFD-Q-D-A-M-L 200 0 0 P1 RAL 9016

èËÏÂ Á‡Í‡Á‡
àÁ‰ÂÎËÂ: TROX                                                                       
íËÔ: RFD-0-D-A-M-L/200/0/0/P1/RAL 9016         

èÓflÒÌÂÌËfl

èÓÚÓÎÓ˜Ì˚Â ‚ËıÂ‚˚Â ‰ËÙÙÛÁÓ˚ Í‚‡‰‡ÚÌÓÈ ËÎË ÍÛ„ÎÓÈ ÙÓÏ˚
ÔÂ‰Ì‡ÁÌ‡˜ÂÌ˚ ‰Îfl ‚ËıÂ‚ÓÈ ‡Á‰‡˜Ë ÔËÚÓ˜ÌÓ„Ó ‚ÓÁ‰Ûı‡ Ò ‚˚ÒÓÍÓÈ
˝ÊÂÍˆËÂÈ. éÌË ÒÓÒÚÓflÚ ËÁ ¯Ú‡ÏÔÓ‚‡ÌÌÓÈ ÎËˆÂ‚ÓÈ Ô‡ÌÂÎË Ò ‡‰Ë‡Î¸ÌÓ
‡ÒÔÓÎÓÊÂÌÌ˚ÏË ÌÂÔÓ‰‚ËÊÌ˚ÏË ‚ÓÁ‰ÛıÓÌ‡Ô‡‚Îfl˛˘ËÏË ˝ÎÂÏÂÌÚ‡ÏË.
ÑÓÔÓÎÌËÚÂÎ¸ÌÓ ‰ËÙÙÛÁÓ˚ ÏÓ„ÛÚ ÔÓÒÚ‡‚ÎflÚ¸Òfl Ò ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚Ï
ÍÓÎ¸ˆÓÏ ä, ÏÓÌÚ‡ÊÌÓÈ ÍÓÓ·ÍÓÈ Ò ‚ÂÚËÍ‡Î¸Ì˚Ï ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚Ï
Ô‡ÚÛ·ÍÓÏ Ë ‚ÌÛÚÂÌÌÂÈ ÏÓÌÚ‡ÊÌÓÈ ‡ÏÍÓÈ (ÍÓÌÒÚÛÍˆËfl Ò ÒÓÔÎÓÏ)
UD, ÏÓÌÚ‡ÊÌÓÈ ÍÓÓ·ÍÓÈ Ò ‚ÂÚËÍ‡Î¸Ì˚Ï ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚Ï
Ô‡ÚÛ·ÍÓÏ Ë ‚ÌÛÚÂÌÌÂÈ ÏÓÌÚ‡ÊÌÓÈ ‡ÏÍÓÈ (ÍÓÌÒÚÛÍˆËfl ·ÂÁ ÒÓÔÎ‡)
UO, ÏÓÌÚ‡ÊÌÓÈ ÍÓÓ·ÍÓÈ Ä ËÎË ÛÏÂÌ¸¯ÂÌÌÓÈ ÔÓ ‚˚ÒÓÚÂ ÏÓÌÚ‡ÊÌÓÈ
ÍÓÓ·ÍÓÈ N. ãËˆÂ‚‡fl Ô‡ÌÂÎ¸ (‚ ËÒÔÓÎÌÂÌËË UD, UO Ë Ä) ÍÂÔËÚÒfl Ò
ÔÓÏÓ˘¸˛ ˆÂÌÚ‡Î¸ÌÓ„Ó ‚ËÌÚ‡. åÓÌÚ‡ÊÌ˚Â ÍÓÓ·ÍË Ä Ë N Ò ·ÓÍÓ‚˚ÏË
ÔËÒÓÂ‰ËÌËÚÂÎ¸Ì˚ÏË Ô‡ÚÛ·Í‡ÏË ÏÓ„ÛÚ ·˚Ú¸ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ
ÛÍÓÏÔÎÂÍÚÓ‚‡Ì˚ ÛÔ‡‚Îfl˛˘ÂÈ Á‡ÒÎÓÌÍÓÈ å Ë/ËÎË ÛÔÎÓÚÌËÚÂÎflÏË L;
ÏÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ Ä ÏÓÊÂÚ Ú‡ÍÊÂ ÔÓÒÚ‡‚ÎflÚ¸Òfl Ò ÚÂÒÚÓ‚˚Ï
‡Á˙ÂÏÓÏ ‰Îfl ËÁÏÂÂÌËfl ÔÂÂÔ‡‰‡ ‰‡‚ÎÂÌËfl Ë „Ë·ÍÓÈ Úfl„ÓÈ MN ‰Îfl
ÛÔ‡‚ÎÂÌËfl ÔÓÎÓÊÂÌËÂÏ Â„ÛÎËÛ˛˘ÂÈ Á‡ÒÎÓÌÍË. åÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡
Ä ËÏÂÂÚ ÓÚ‚ÂÒÚËfl Ì‡ ‚ÂıÌÂÏ ÙÎ‡ÌˆÂ ‰Îfl ÍÂÔÎÂÌËfl, ÏÓÌÚ‡ÊÌ‡fl
ÍÓÓ·Í‡ N - ÔËÒÓÂ‰ËÌËÚÂÎ¸ÌÓÂ ÍÓÎ¸ˆÓ ä Ë ÏÓÌÚ‡ÊÌ‡fl ÍÓÓ·Í‡ US -
·ÓÍÓ‚˚Â ÔÂÚÎË.

å‡ÚÂË‡Î˚
ãËˆÂ‚‡fl Ô‡ÌÂÎ¸ Ë ÏÓÌÚ‡ÊÌ˚È ÍÓÓ· ËÁ„ÓÚÓ‚ÎÂÌ˚ ËÁ

ÓˆËÌÍÓ‚‡ÌÌÓÈ ÎËÒÚÓ‚ÓÈ ÒÚ‡ÎË. 
ìÔÎÓÚÌËÚÂÎ¸Ì˚Â ÔÓÍÎ‡‰ÍË ËÁ„ÓÚÓ‚ÎÂÌ˚ ËÁ ˜ÂÌÓÈ ÂÁËÌ˚.
ëÓÔÎÓ Ë ÔÂÂıÓ‰ÌËÍ ‚˚ÔÓÎÌÂÌ˚ ËÁ ‡Î˛ÏËÌËfl. èÓ‚ÂıÌÓÒÚË

ÎËˆÂ‚ÓÈ Ô‡ÌÂÎË Ë ÒÓÔÎ‡ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ Ó·‡·ÓÚ‡Ì˚ Ë ÔÓÍ˚Ú˚
·ÂÎÓÈ ÔÓÓ¯ÍÓ‚ÓÈ Í‡ÒÍÓÈ (RAL 9010).
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