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YBaxaemble rocrnoaa,
npeacraensemMm Bam Halle HoBevLee nsgenne, NosiBUBLLEECS B NOCHeAHEE BPEMS Ha PbIHKE,
N ABNSAIOLLEECS MOMHOCTbI0 OpUrMHanbHbIM n3obpeteHnem ompmbl VENTEC. MNogTeepxaeHnem
3TOro ABnsierca nonyvyexHve aAsyx CeuaeTenbCcTB O pernctpauumn obpasuya Esponerickoro
CoobuiecTtBa. 310 NepBbIN HA pPbiHKE OPUTMHANBHbLIN MOAYBbHbIN NPUTOYHbBIV KnanaH,
nossonsaLWmn Aobaenss oyepegHblie Mogynu, NoBbIWAaTh CTaHAApPT 06opyaoBaHus, He Tpebys
NMOSIHOW 3aMeHbI KnanaHa.

ABTOpPOM npoekTa u BnagenoLem nateHTta saensetcs Hawa goupma VENTEC, ocHoBaHHad
B 2010 rogy Anga BHegpeHus B NPOM3BOACTBO M ANCTPUBYLMM KITanaHOB OKOHHbIM
N BEHTUNALMOHHBbIM chnpmMaM. Hall NpoekT HOBaTOPCKUIN, Tak Kak Npuv n3ameHeHnn TpedoBaHnin
K Knanany, K HeMy gobaBnaeTcsa HOBbIM MOAY b, MOMHOCTLIO MEHSIIOLLNIA €0 XapakTepPUCTUKY.
[obaBneHne moaynen yMeHbLLaeT CTOMMOCTb (Tak Kak 6a3mpyeTcs Ha yXe yCTaHOBMEHHOM
obopygoBaHun), a camoe rMmaBHoe, 3alluLLaeT OKpYXKatoLLyo cpeay
(HeT oTbpocoB MaTepuana, CBA3aHHbIX C MOSTHON 3aMEHOWN Knanaxa).

OyepenHOoM NHHOBALIMOHHOW YepTon ABMASETCH NPUMEHEHME Hallen (OMpMOKN B HeLarnekom
OyayLiem aHTManneprmyeckoro puneTpa, KOTopbiv NpeaBapuTeribHO (PUNBTPYET OT annepreHoB
nofaBaeMbli CHapyxun Bo3ayx. Miaes BosHMKNa B HaLLen oupme 1 eLLé HUrge He ucnosib3oBanach
B o6opynoBaHumn Takoro Tuna. lNpu paspaboTke Hallen KOHUEeNUUN Mbl yCTaHOBUN
coTpyaHudecTBo ¢ JloaanHckum MNMonutexHnyecknm VIHCTUTYTOM, KOTOPbIA 3auHTepecoBarscd
noeen Hawwen pupmbl U peLLns NPOBECTU UCCIeA0BaHUS pPasfiMyHbIX BUAOB (PUNLTPOB AN
pacLMpPEHNs HALLIEro NpPeasioKeHns. TN NCCeAOBaHNA BKITOYaOT nogdop pasnuyHbIX BUAOB
puneTPOB.

®unpma VENTEC - eQMHCTBEHHbIV NOMNbCKU NPOU3BOAUTENb, UMEIOLLINIA B CBOEM MPEarioXeHUn
Takon 60MNbLUON aCCOPTUMEHT MPUTOYHbIX KIanaHoB, B TOM YMCHe C KOHTPONEM NOTOKa BO3ayxa.
Mbl MMeem Bce Heobxoanmble A4S BHEAPEHUS U3aenusa JoKyMeHTbl. Mbl yoexaeHsb!,
YTO BHEAPEHHbIE B HALLMX KranaHax nepenoMHble pelleHns BolaenuT Bawe npegnoxeHue
B rnasax TpeboBaTtenbHOro knueHTa. C Hawen CTOPOHbI Mbl rapaHTUpyeM YETkoe obcnyxmnsaHve
no cObITy, IOrNCTUKE, KOPOTKNE CPOKM peanuaaLmm 3akasoB, a rMaBHOE - KOHKYPEHTHbIE LIEHBbI.
151 NOCTOSAHHBIX KITMEHTOB Bcerga NpoBOAATCHA MHTEPECHbIE aKL UK.
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NMPUTOYHbIN KNAMAH C KOHTPOJNEM NOTOKA BO3[QYXA VENTEC VT 101

CEYEHUE VT 101

» 399 .
CEYEHME 0Z 100 HAPY)XHbI1 KO3LIPEK OZ 100
AY o Qo
N
L 377 >\
(26, - 399 N
CEYEHME 0OZ 300 HAPY)XHbI KO3bIPEK NOJ PONILCTABHM OZ 300
(@) O (@)
P 377 .,
399 N

padvik 1. 3aBMCUMOCTb NOTOKA BO3ayxa q (M/4),
npotekatoLlero yepes knanaH VT 101,
OT pa3Huubl AaeneHus p(Ma)

MoTok Bo3ayxa 27 M°/4 (Ap = 10Ma) 70
Motok 60 —@—[loTok Bo3ayxa q
Boaayxa 50 npy yBENUYEHUM
3ByKOV|30”ﬂU,V|ﬂ 32 Ab q (m/4) gg ?;%:?lel paBneHus
%g ——T[loTok Bo3ayxa q

npu yMeHbLUEHUN

12 4 810152030406080100 E’;f,d;"“"' AABNEHHA

PasHnuua gasnenus plia)

Ha OKHe U3 ApeBeCUHbI J‘

H Ha okHe 13 MNBX
Juimm—- e
[~ ...
BAPUAHTbI PPE3EPOBKU L—T,J BAPUAHTbl ®PE3EPOBKU

ONA KNAMNAHA 101 ( I ONA KNAMAHA 101

10 10 \CL'\'L ; 10 10
“— —
10 HH 10
114 100 114 114 114 114

10

]

Tun VT101 VT112 VT113 VT114 VT115 VT122 V1123 VT124 VTI125

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 [FAEtI00]F WIANRRCIOAWA VAN EVA0) 22 WITNRV R
LiBeT Hapy»HOro Ko3blpbKa LR RAL S800T| RAL 8017 | RAL 7012 | RAL 7016 | RALS8001] RAL 8017 f RAL 7012 | RAL 7016
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MPUTOYHbIN KAANAH C KOHTPOAEM NOTOKA BO3AYXA VENTEC VT 201

CEYEHUE VT 200

= =
< 277 >
CEYEHUE OZ 200 HAPY>XHbIX KO3bIPEK OZ 200
3 8: © ©
< 255 ,
26 < 277 »
CEYEHUE O1Z 300 HAPY>XHbIW KO3bIPEK Mo PONIbCTABHU OZ 300
O O (@)
< 377 R
B 399 o

Mpachuk 2. 3aBMCMMOCTb NOTOKa Bo3Ayxa q (M°/u),
npotekatoLlero yepes knanaH VT 201,
OT pasHuubl Aaenenus p(Ma)

50
MoTok Bo3ayxa 16 M*/4 (Ap = 10Ma) s
Motok 35 —@—[loTok Bo3ayxa q
Boaayxa 30 npy yBENUYEHUM
3ByKOU3ONALMSA 33 Ab q ?é ey o aenern
10 ——T[loTok Bo3ayxa q
8 Py YMEHbLUEHUN

12 4 810152030406080100 (p“":g:’/:;"”"' AaBnekns

PasHnuua gasnenus plia)

Ha OKHe U3 ApeBeCUHbI J‘

H Ha okHe 13 MNBX
Juimm—- ot
L \- . ﬁT
BAPUAHTbI ®PE3EPOBKU L—TJ BAPUAHTbI PPE3EPOBKU

( ] ONA KINNAMAHA 201

ONA KINNANAHA 201 Q@L\L g

5
—

10

]

5

115 115 120 120

Tun V1201 V1212 V1213 VIT214 V1215 V1222 V1223 V1224 V1225

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 [FAEtI00]F WIANRRCIOAWA VAN EVA0) 22 WITNRV R
LiBeT Hapy»HOro Ko3blpbKa LR RAL S800T| RAL 8017 | RAL 7012 | RAL 7016 | RALS8001] RAL 8017 f RAL 7012 | RAL 7016
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NPUTOYHBIA KAAMAH VENTEC VT 501
CEYEHUE VT 500
= =

e 399 >
CEYEHUE OZ 100 HAPY)XHbI KO3bIPEK OZ 100
= O Q
< 377 )
< 399 >

HAPYXHbI/ KO3bIPEK MO PONbCTABHMU OZ 300

O (@) O
< 377 R
B 399 )

Mpachuk 3. 3aBMCMMOCTbL NOTOKA Bo3ayxa q (M°/u),
npotekatoLlero yepes knanaH VT 501,
OT pasHuubl Aasnexus p(la)

MoTok Bo3ayxa 30M*/4 (Ap = 10Ma) 33
Motok 30 —@—loTok Bo3gyxa q
Boap,;/xa 25 npu ysenuyeHnm
3ByKOU3ONALMSA 32 AB a2 Py o Asenenn
10

——T[loTok Bo3ayxa q
NP yMeHbLUEeHUN
pasHuULbl JaBreHns

1 2 4 8 10 20 (M°Iu)

PasHnuua gasnenus plia)

Ha OKHe U3 ApeBeCUHbI J‘

H Ha okHe u3 MNBX
=

PR
/ oy
D [T

BAPUAHTbI ®PE3EPOBKU BAPUAHTbI ®PE3EPOBKU

OJA KNAMNAHA 501 QCL\'L g ONA KNAMAHA 501

10 10 10
— —>

0
10 | 10
112 100 112 112 112 112

10

]

Tun VT501 V1512 VI513 V1514 VIS516 V1522 VI523 V1524 V1525

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 [FAEtI00]F WIANRRCIOAWA VAN EVA0) 22 WITNRV R
LiBeT Hapy»HOro Ko3blpbKa LR RAL S800T| RAL 8017 | RAL 7012 | RAL 7016 | RALS8001] RAL 8017 f RAL 7012 | RAL 7016
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NMPUTOYHbIN KAANAH VENTEC VT 601

CEYEHUE VT 600

277

A
A 4

CEYEHME OZ 200 HAPY)XHbIA KO3bIPEK OZ 200

O
O

255
277

A
Y

A
4

HAPYXHbI/ KO3bIPEK MOA PONbCTABHU OZ 300

(@) (©) (©)

377
399

\ 4

A

Y

Ipadvik 4. 3aBMCUMOCTb NOTOKA BO3ayxa q (M*/4),
npotekatoLlero Yyepes knanaH VT 601,
OT pa3Huubl Aaenenus p(Ma)
30
] —
MoTok Bo3ayxa 20M°/4 (Ap = 10T1q) 2

MoTok 20 —@—[loTok Bo3ayxa q

BOS[J,;/Xa 15 npu ysenuyeHnm

1
3ByKou3onALMS 33 AB e Py o Asenenn

5 ——T[loTok BO3AYyXa q

npu yMeHbLUEeHUN

0 10 20 pasHuubl faBneHns
(M°/a)
PasHnuua gasnenus plia)
| 1| ~
Ha OKHe U3 ApPeBeCUHbI J‘ JU Ha okHe u3 NBX
) ok
s
° //
°

D [T

BAPUAHTbI ®PE3EPOBKU BAPUAHTbI ®PE3EPOBKU

OJA KINAMNAHA 601 QCL\'L g ONA KNAMAHA 601

5
—

]

10 10
115 115 120 120

Tun V1601 VT612 VT613 VT614 VT615 VT622 VT623 VT624 VT625

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 [FAEtI00]F WIANRRCIOAWA VAN EVA0) 22 WITNRV R
LiBeT Hapy»HOro Ko3blpbKa LR RAL S800T| RAL 8017 | RAL 7012 | RAL 7016 | RALS8001] RAL 8017 f RAL 7012 | RAL 7016
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AKYCTUYECKUN KAANAH C KOHTPOAEM NOTOKA BO3AYXA VENTEC VT 301

CEYEHUE VT 300

, F @
q
45
CEYEHUE OZ 400 AKYCTUYECKUIA HAPYXXHbIA KO3bIPEK OZ 400
)
4/ O ©
‘ < 377 »
« 45 € 399 >
padvik 5. 3aBMCUMOCTL NoToka Boaayxa q (M/4),
npoTekatoLero yepes knanaH VT 301,
OT pasHuubl Aaenexus p(Ma)
70
3 _ 60
lMoTok Bo3gyxa 23 M°/4 (Ap = 101M0q) 5
Motok 40 —®Torok Bo3ayxa q
3ByKou3onaALMSA 40 AB T 30 el
20 (M°fa)
10 —ToTok BO3AYXa q
npy yMeHbLUEHUN
0 pasHWLbI AaBreHNs
1 2 4 810152030406080100 (M)
Pasnuua pasnenus p[la]
Ha OKHe U3 ApeBeCUHbI f_ﬁ J‘ JU Ha okHa u3 MNMBX
[
° [LL \\%L ~ .
i || —
5 (—
. = 4 = BAPUAHTbI $PE3EPOBKU Q@L& g BAPUAHTbI $PE3EPOBKU
j) AAA KAANAHA 301 AAA KAANAHA 301
2 110 100 110 ° B 69.5 110 110 110 10
Tvn VT301 VT312 VI313 VI314 VI315 V1322 VI323 V1324 VT325

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 FAEC06IN WINRICIVA RAL 7047 WK
LiBeT Hapy»HOro Ko3blpbKa RAL 9003 HAEC00)N MVNROIVA RAL 7047 RIANBVACIRY - AEC0/0) N MIVNRSOIWE RAL 7047 HNNWVAOIR
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AKYCTUYECKUN KAATAH VENTEC VT 401

CEYEHUE VT 400

124

45

45

CEYEHME O1 400 AKYCTUYECKUI HAPY)XHbIA KO3bIPEK OZ 400

O]

©
©

377
399

Il
(G
A
A
\4
Y

Mpadvik 6. 3aBMCUMOCTb MOTOKa BO3ayxa q (M/4),
npoTekatoLero yepes knanaH VT 401,
OT pasHuubl Aaenexus p(Ma)
40

35
MoTok Bo3ayxa 23 M*/4 (Ap =10TMq) %
MoTok 25 —®—otok Bo3ayxa q
BO3ayXxa npu yBenuieHumn
3ByKOV|3OHﬂU,V|ﬂ 40 AE q (M°/4) ?2 E)aa:;H;/Ilel naBneHus
M/
10 —ToTok Bo3ayxa q
S MpY yMeHbLUEHUN
0 pasHULbl AaBMeHus

1 2 4 8 10 20 (M°fa)
Pasnuua pasnenus p[la]

Ha OKHe U3 ApeBeCUHbI H Ha okHa m3 MBX
[

L]

I

. . L ‘\%‘I EY °
S ==
6 ' ]L@L —
E 7 | o’ BAPUAHTbI PPE3EPOBKU Q@L\L g BAPUAHTbI PPE3EPOBKU
j) A/t)A KAAl?OAHA 401 A/W\A KAAI-,IOAHA 401

Tun VT401 VT412 VT413 VT414 VT415 V1422 V1423 V1424 VT425

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 2003 FHAEC6IN WINRCIVA RAL 7047 WNNAOIK
LiBeT Hapy»HOro Ko3blpbKa RAL 9003 HAEC00)N MZNROIWVA RAL 7047 RTANRVACIRY i VAEc0/0) | MIVNROIWE RAL 7047 MNRVAOIYS
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AKYCTUYECKUN KAANAH C KOHTPOAEM NOTOKA BO3AYXA VENTEC VT 701

CEYEHME VT 300

il

45

45

CEYEHUE OZ 100

HAPY)XHbI KO3bIPEK OZ 100

Y

1O

377 ;‘
« 25> < 399
padvik 7. 3aBMCUMOCTb NOTOKa Bo3ayxa q (M/4),
npotekatoLlero yepes knanaH VT 701,
OT pasHuubl Aaenexus p(Ma)
80
70
MoTok Bo3ayxa 24 M’/4 (Ap =10MN0q) 6
Motok 50 —®—otok Bo3ayxa q
3ByKou3onaALMSA 36 Ab a0 el
30 (1)
20
—ToTok Bo3ayxa q
10 npy yMeHbLUEHUN
0 pasHuUbl AaBreHnsa
1 2 4 810152030406080100 (M°/a)
Pasnuua pasnenus p[la]
Ha OKHe U3 ApeBeCUHbI J‘ JU Ha okHa m3 MBX
[
N e T — T
. | . l
ming BAPUAHTbI $PE3EPOBKU QCL\'L g BAPUAHTbI $PE3EPOBKU
¢ j) AAA KAATIAHA 701 AAA KAATMAHA 701
2 110 100 110 ° _ 69.5 110 110 110 10

Twun

LIBeT BHyTpEHHETO KrnanaHa

LiBeT Hapy>kHOro Ko3blpbka

V1701 VI712 V1713 V1714 V1715 V1722 V1723 V1724 V1725

RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 FAEC06IN WINRICIVA RAL 7047 WK
RAL 9003 HAEC00)N MVNROIVA RAL 7047 RIANBVACIRY - AEC0/0) N MIVNRSOIWE RAL 7047 HNNWVAOIR
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AKYCTUYECKUW KAATAH VENTEC VT 801

CEYEHUE VT 400

LO)|
~
q
45
CEYEHME OZ 100 HAPYXXHbIA KO3bIPEK OZ 100
|| O
< 377 )
«26 > < 399
padvk 8. 3aBMCUMOCTb NOTOKa Bo3ayxa q (M/4),
npoTekatoLero yepes knanaH VT 801,
OT pasHuubl Aaenexus p(Ma)
40
35
MoTok Bo3ayxa 26 M°/4 (Ap = 1010Q) 2
MoTok 25 —®—otok Bo3ayxa q
3ByKou3onaALMSA 36 AB a2 el
(M°fa)
10 —ToTok Bo3ayxa q
S npy yMeHbLUEHUN
0 pasHuUbl AaBreHnsa
1 2 4 8 10 20 (M)
Pasnuua pasnenus p[la]
Ha OKHe U3 ApeBeCUHbI J‘ JU Ha okHa m3 MBX
[
N e — T
- . =T
: , J el ===
™
ming BAPUAHTbI $PE3EPOBKU QCL\Q g BAPUAHTbI $PE3EPOBKU
é\t j) AAA KAATIAHA 801 AAA KAATAHA 801
2 110 100 110 ° — 69.5 110 110 110 10
Tvn V1801 V1812 VI813 VI814 VI8I5S V1822 VI823 V1824 V1825

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 FAEC06IN WINRICIVA RAL 7047 WK
LiBeT Hapy»HOro Ko3blpbKa RAL 9003 HAEC00)N MVNROIVA RAL 7047 RIANBVACIRY - AEC0/0) N MIVNRSOIWE RAL 7047 HNNWVAOIR
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AKYCTUYECKUN KAATMAH C KOHTPOAEM NMOTOKA BO3AYXA VENTEC VT 901

CEYEHMUE VT 300

1.
» : <
q
45
CEYEHUE OZ 300 HAPYXXHbIA KO3bIPEK OZ 300
A
& (@) (@) (@)
Y
< 377 >
>3- 399 >
Mpadvik 9. 3aBMCUMOCTL NOTOKa Bo3ayxa q (M/4),
npoTekatoLero yepes knanaH VT 901,
OT pasHuubl Aaenexus p(Ma)
80
3 _ 70
lMoTok Bo3ayxa 23M°/4 (Ap = 10MQq) Py
Motok 50 —®—otok Bo3ayxa q
BO3aoyxa 40 npu ysenuyeHnm
3ByKOI/I3OJ'IFIL|,I/IF| 38 AE q (M°/4) 20 paa:;HVIlel naBneHus
s (M/4)
—ToTok Bo3ayxa q
10 npy yMeHbLUEHUN
0 pasHULbl AaBMeHus
1 2 4 810152030406080100 (M°/4)
Pasnuua pasnenus p[la]

Ha okHa u3 MNMBX

[N/ —

Ha OKHe U3 ApeBeCUHbI D‘

10
Iy

il =

BAPUAHTbI PPE3EPOBKU
AAA KAATIAHA 901

10 10
[— —>

A

=
i

BAPUAHTbI PPE3EPOBKU
AANA KAATIAHA 901

10 10

24 10 L 10

110 100 110 69.5 110 110 110

Tun VT901 VTI?12 VI?13 VI914 VI?215 V1922 VI923 VI1924 VT1925

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 FAEC06IN WINRICIVA RAL 7047 WK
LiBeT Hapy»HOro Ko3blpbKa RAL 9003 HAEC00)N MVNROIVA RAL 7047 RIANBVACIRY - AEC0/0) N MIVNRSOIWE RAL 7047 HNNWVAOIR
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AKYCTUYECKUN KAATMAH VENTEC VT 1001

CEYEHUE VT 300

%)
~
q
45
CEYEHMUE OZ 300 HAPYXXHbIA KO3bIPEK OZ 300
A
Q O (@) (@)
Y
< 377 >
>3- 399 >
padhik 10. 3aBMCUMOCTL MOTOKa Bo3ayxa q (M/4),
npotekatoLlero Yepes knanaH VT 1001,
OT pasHuubl AaBnexus p(Ma)
40
& 35
MoTok Bo3ayxa 25M°/4 (Ap = 100MQq) 20
MoTok 25 —®—otok Bo3ayxa q
BO3aoyxa npu ysenuyeHnm
3ByKOI/I3OJ'IFIL|,I/IF| 38 AE q (M°/4) ?2 E)aa:;H;/Ilel naBneHus
M/
10 —ToTok Bo3ayxa q
S npy yMeHbLUEHUN
0 pasHULbl AaBMeHus
1 2 4 8 10 20 (M°fa)
Pasnuua pasnenus p[la]

Ha okHa u3 MNMBX

[N/ —

Ha OKHe U3 ApeBeCUHbI D

10

—
—

P

;

|

=
i

BAPUAHTbI PPE3EPOBKU
AAA KAATIAHA 1001

BAPUAHTbI PPE3EPOBKU
AANA KAATMAHA 1001

10 10
-— —
24 10 H H 10
110 100 110 69.5 110 110 110

Tun VT1001 VT1012 VT1013 VT1014 VT1015 VT1022 VT1023 VT1024 VT1025

LiBeT BHyTpeHHero knanaHa RAL 9003 RAL 9003 RAL 9003 RAL 9003 RAL 9003 FAEC06IN WINRICIVA RAL 7047 WK
LiBeT Hapy»HOro Ko3blpbKa RAL 9003 HAEC00)N MVNROIVA RAL 7047 RIANBVACIRY - AEC0/0) N MIVNRSOIWE RAL 7047 HNNWVAOIR
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