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MounHatoum 3 1997 poky TOB «Pabpuka pykaBHUX inbTpiB» YAOCKO-
‘ KoYy,
K g
06cnyroByBaHHs.
HS, SKICTb Ta CBOEYACHICTb MOCTaYaHHS.

HameTbCA Y cdhepi BUPOBHNLTBA 3MIHHWX (iNbTPYBaNbHUX €NEMEHTIB i

“‘Bme He nepLinn pik ycnillHO peanisoBye NPOEKTU MO rasooumcTui «nig

KoHKypeHTHa nepeBara HaLloro nignpuemcTaa - MOBHUM LWKIT CynpoBo-

LY 3aMOBHWKa: Bif NPOEKTYBAHHS Ta BUrOTOBMEHHS A0 NICASNPOAAXKHOMO

““ Cuctema ynpaeniHHA SKICTIO HALWOrO NigNpUEMCTBa cepTudikoBaHa no

‘ crangapty 1IS09001:2015, Wo rapaHTye BUCOKWI piBeHb 06CMYroByBaH-
YCTAHOBKH «PYKABHI ®INbTPU BFF»:

@ cepis A
@ cepisB
@ o6raaHaHHs nosa cepigmu
“ CYXA TA300UNCTKA: OUIbTPALLIA PIANH:
‘ @ Meranesi kapkacy @ Miwkv ons cinbTpaji piauH
‘ @ OinbTpyBanbHi pykasa @ Cextopa Ans Bakyym-GhinbTpis
“‘ @ KapmaHHi inbTpu @ Cepserku ons npec-inbTpis

Q CYNYTHI TOBAPY:

@ TKaHWHHI KoMneHcaTopy
“‘ @ Knanana
@ LLnbepHi 3acysku

“ @ Ladv kepyBaHHs
“ CEPBICH:
“0 MpoeKTyBaHHs
@ OGcTexeHHs
“ @ TapanTiHe i
‘ nocTrapaHTiitHe
obcnyroByBaHHs
@ TpaGnwyTuHr

¢
Q@



MPOAYKLIA: PYKABHWN dIN

iMnynbcHa cuctema
pereHepaLlii

TOB «®abpuka pykaBHUX DINbTPIBY -
PO3POBHWK | BUPOBHMK BUCOKOEGEKTUBHOIO
ra3oo4uncHoro obragHaHHs, sike npusHaye-
He A1 TEXHOIOMYHOro Ta CaHiTapHOro
OYULLIEHHS NOBITPA Bif LIMPOKOTO CNEKTPY
TBEPANX JOMILLOK.

BurotoBnsieTbea y BignosigHocTi go TY Y
28.2-31700904-001:2018.

TANY3I
BUKOPUCTAHHA

MeTanypris

XiMiyHa i HapTOXIMiYHa
NPOMWCAOBICTb

LleMeHTHa npomMmKCroBICTb
BMpoBHWLTBO TEXHIYHOrO
ByrneLo
lpHu4o3barayysarnbHa
NPOMUCIOBICTb
CwmiTTecnantoBanbHi 3aBoau
BupobHnuTBO Nakis Ta
thapbu

EnektpocTaHuji
BupobHnuTBO actanbty
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AKLLO NNAHYETE BNPOBAAWTH:

- 3D nnaHyBaHHS 3 NPUB’A3KOKD 0
nnaHy MicLeBocTi

- In3aiH

- BUrOTOBIEHHS

- MOHTaX i Le-MOHTaxHi poboTu
- rapaHTiiHe i nicnarapaHTiiHe
obcnyroByBaHHs

0rnsaoBe BikHO

@ TabauHi habpukn
@ [epesoobpobHa NPOMUCTOBICTL
& XapyoBa NPOMMCIIOBICTb
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MykomonbHi nignpuemcTsa
dapMaLeBTMYHa NPOMUCIIOBICTb
Enesaropu, 3epHocyLapkm
ME3u, KX

AKLLO BXE BUKOPWUCTOBYETE :

- 0BCTeXeHHSs YCTaHOBKM Ha npej-
MeT HasiBHOCTi 3aI1LLKOBOIO 3anu-
NEeHHs 3a KopnycoM inbTpy

- [OUINbHICTL NepenpoekTyBaHHs/
MOAepHi3aLjii yCTaHOBKU

- 3aMiHa 3HOLUEHUX (PiNbTPyBanbHNUX
pYyKaBiB i kapkacis
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PYKABHW ®INIbTP BFF-1-M1-(65-165)-A "

["onoBHOK 0coBNMBICTIO cepii A € MOHTaX (inbTpyBanbHNX ENEMEHTIB 3
BoKy kKamepy «4nUCTOrox» rasy (To6To - 3Bepxy).
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ykas dinbrpy © 1 20| 25|30 | 35| 40 | 45| 50
[J0BXMHA,M
. © -~ © N ~ N <
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inbTpaLii, m.ks. - - ~ -
4, Temneparypa rasy, Lo ig 10 10 280
nignsrae ouuLieHH0,°C

Anapat 6e3nepepBHoi Aii 3aranbHONPOMIUCIIOBOMO
Npu3HaYeHHs. 3aCToCoBYETLCA ANS BUAANEHHS ApiOHO-
AMCMEPCHOrO NIy 3 TEXHONMOTYHMX rasiB Ta acnipaLlinHmx
BUKMAIB Bif Pi3HOMAHITHUX TEXHOMOMYHMX arperaTis i
MpoLECiB.

BuroToBnseTbes y BignosigHocTi o TY Y
28.2-31700904-001:2018.

lanys3i 3acTocyBaHHA ¢inbTpa — NiANPMEMCTBA FiPHUYOPYAHOI, LLIEMEHTHOI
npomMmncnoBocTi, OyAiBenbHOI iIHAYCTPIi, YOPHOI Ta KONLOPOBOI MeTanyprii,
TEC Ta iHwi ranysi npoM1McnoBocTi.
OcHoBHi 0co6nuBocCTi:

- pobouuii enemeHT: pykaBa (inbTpyBarbHi
- pereHepaLlist - iMnynNbLCOM CTUCHEHOTO
noBiTpst

- obcnyroByBaHHS (iNbTPyBarnbHUX ENEMEHTIB:
3BEPXY

- obnagHaHMi CUCTEMOKD aBTOMATUYHOIO
KepyBaHHS 41 MOXNWBOCTI po60TK B aBTOMATUY-
HOMY pexuMi

- e(beKTUBHICTb (inbTpaLji - noHas 99%

‘:‘ *- DyKaBHi Ginbp cepil A I

Cnocob KpinneHHs
3MIHHUX efleMeHmig



PYKABHUH ®INbTP BFF-I- M2 [130 400)-A

Anapat 6e3nepepBHoi Aii 3aranbHo- T
NPOMUCTIOBOO MpU3HayeHHs. 3actoco- = ks
BYETbCS ANS BUOaneHHs apibHoauc- ! }
NEepCHOro NIy 3 TEXHONOTYHMX rasis
Ta acnipauiiHuX BUKWAIB Bif Pi3HO-
MaHITHUX TEXHOMOTYHUX arperaris i
npouecis.

[anysi 3acTocyBaHHA ¢inbTpa
- NignpveMcTBa ripHMYOPYAHOI,
LIeMEeHTHOI NPOMUCIIOBOCTI,
OyAisenbHoi iHAYCTPIi, YOPHOI Ta
konbopoBoi metanyprii, TEC Ta
iHWi ranysi NPOMMCNOBOCTi.

OcHoBHi 0c0BnMBOCTi:

- pobounit ENEMEHT: pykaBa
inbTPyBasbHi

- pereHepaList: iMnybCHE OUMLLEHHS

- 06CNyroByBaHHs iNbTPYBanbHUX ENEMEHTIB: 0%[» EH [ C
3BEPXY

- O6J'IaJJ,HaHVII7I CMCTEMOK aBTOMATU4HOIro BupoBnsemscs UATR 060 ‘
KepyBaHHs! A MOXIMBOCT] poBOTH B aBTOMATUY- yo Oﬁ SeidHocT 30 ‘ ‘
HOMY peXuMi

ypoxm - . TY'Y 28.2-31700904-001:2018,

- e(PeKTUBHICTb (inbTpauji - noHag 99%
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T Pyka cinbTpyBanbHuii, AOBXWHA M 201|25|30|35|40]| 45|50 55|60
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TMC.M.Ky6./rop. & 'g. I = = O NG = E— §—
3 Mnotwa nosepxHi dinbTpaLyii, M.KB. 5 § § § § § § § i’:’Dr
4. Tewmnepatypa rasy, Wo nignsrae ounLLeHHto, °C sig 10 no 280

§ * DykagHit cinsTp cepil A
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PYKABHUN ®INbTP BFF-1-M3-(200-6003-A

Mormax pykasig —
inbmpysanbHux 8 3 7
pyKkaeHy nnumy A

1- nnuTa pykaeHa

3- pykaB (inbTpyBanbHiA

2- MOHTaXHWI OTBIP

4- xapkac 3 Tpyboto BeHTypi

Bupobnsemscs y

gidnogidHocmi do TY Y 28.2-31700904-001:2018.
Anapar 6e3nepepBHoi Aii 3aransHONPOMUCIIOBOrO

NpU3HaYeHHs. 3aCTOCOBYETHCA 415 BUAAMNEHHS

ApiGHOAMCNIEPCHOrO NUAY 3 TEXHOMOTIYHMNX rasiB Ta

acnipaLiHux BUKMAIB Bif Pi3HOMaHITHUX TEXHOIO-

FYHKX arperaris i NpoLecis.

OcHoBHi 0cobnmBOCTI:

- pobounit enemeHT: pykasa

inbTpyBanbHi

- pereHepalist: iMnynbCHE OYULLEHHS

UA.TR.060 )
- obcnyroByBaHHS GinbTpyBanbHUX
niaANpMEMCTBA ripHUYOPYAHOI, €NeMEHTIB: 3BEpXy
LIeMEHTHOI NPOMUCOBOCTI, - obnagHaHMin CUCTEMOK aBTOMATUYHOTO

6yaiBenbHOi iHAYCTPIl, YOPHOI Ta  KEpyBaHHA [/ MOXNUBOCTI poboTK B aBTOMa-
konbopoBoi MeTanyprii, TEC Ta iHWwi TU4HOMY pPeXUM
ranysi npoMMcnoBocTi. - e(beKTUBHICTb (inbTpaLji - noHag 99%
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1 PykaB cinbTpyBanbHuit, AOBXIMHA ,M 2025(30|35|40|45|50]|55]60
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Temnepatypa rasy, W Nignsrae OuuiLeHHto, °C Big 10 go 280

* DyKaBH inbp cepit A b




PYKABHUM oI/bTP BFF-I-M4-(250-800)-A°
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N o sl < [Xe) © © ~ [=e)
4 Temnepartypa rasy, Lo nignsrae .
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Temnepatypa raay, Lo NiAnArae ounLyeHHio, °C Big 10 go 280

Anapatu 6e3nepepBHOI Aii 3aranbHONPOMMCIOBOrO NPU3HAYeHHs. 3acTOCoBY-
t0TbCS ANS BUOanNeHHs ApibHOAMCNEPCHOrO NuAy 3 TEXHOMOTIYHMWX ra3iB Ta acnipa-
LifHWX BUKUAIB Bif Pi3HOMaHITHUX TEXHOMOTYHWX arperarTis i NpoLeciB. BigpiaHs-
t0TbCA BiJ NONepeaHix MoAenem HasBHICTIO fofaTkoBUx moaynis. Lie aae amory
3mory 36inbLUNTV NPOAYKTUBHICTb 3@ PaxyHOK 36iNbLUeHHS NoLi (inbTpauii.

Bupobnsromecs y eidnosioHocmi 0o TY Y 28.2-31700904-001:2018.

lany3i 3acTocyBaHHA (hinbTpiB — NigNPMEMCTBA FiPHUYOPYAHOI, LEMEHTHOI ‘
npomucnoBocTi, 6yaiBenbHOI iHAYCTPIl, YOPHOI Ta KONLOPOBOI MeTanyprii, ‘

TEC Ta iHwi rany3i npoMMcnoBocri. ‘
7 *- DykaBHHi inbTp Cepil A “‘
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i npovecis.

(inbTpyBarbHi

OYMLLIEHHS!

*00
> ¢

noHaa 99%

lany3i 3acTocyBaHHs ¢inbTpa
- NigNpMEMCTBA riPHUYOPYAHOI,
LIeMEeHTHOI NPOMUCINOBOCTI,
OyaiBenbHOI iHAYCTPIi, YOPHOI Ta
KonbopoBoi meTanyprii, TEC Ta
iHWi rany3i NPOMUCNOBOCTi.

OcHoBHI 0c06MMBOCTI:;
- pobouuii enemeHT: pykasa

- pereHepallist: iMnynbcHe

- obcnyroByBaHHS GinbTpyBars-
HWX eneMeHTIB: 3BepXxy

- obnagHaHui cUcTemoro aBToma-
TUYHOTO KepyBaHHS AN MOXMUBOCTI
po6OTY B aBTOMATUYHOMY PEXUMI

- e(heKTUBHICTb (inbTpauii -

0‘0 PYKABHUM ®IbTP BFF-I-M8-(1050-1600)-A

Anapart 6e3nepepBHoi Aii
3aranbHONPOMMCIIOBOrO NpuU3Ha-
YeHHs1. 3acTocoByeTbCS ANs
BUAaneHHs apibHoaucnepcHoro
NWy 3 TEXHOMOMYHKX ra3iB Ta
acnipalliiHux BUKUAIB Bif pi3HO-
MaHITHUX TEXHOIOTYHMX arperaTiB

NG

UATR.060

Bupobnsiemsbcs y sidnogidHocmi

do TY Y 28.2-31700904-001:2018.

Ne Hasa napamerpa

BFF-1-M8-1050-A

BFF-1-M8-1200-A

BFF-1-M8-1350-A

BFF-I-M8-1450-A

BFF-1-M8-1600-A

1 |PykaB chinbTpyBansHuii,
AOBXMHA M

40

45

50

55

6,0

2| 140 OYMLLYETHCS,
THc.M.ky6./rop.

[MpopyKTUBHICTb NO rasy,

62,5-93,5

70.5-106,0

78.5-118,0

87,0-130,0

95,0-142,5

3 Mnowa nosepxHi
inbTpauii, M.kB.

1050

1200

1350

1450

1600

Tewmnepatypa rasy, Lo
nignsrae ounLLerHio, °C

gin 10 mo 280

L 4

*- DykagHit cinbTp cepii A

0‘00‘03‘0‘00‘
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PYKABHI ®lJIbTPH BFF (GEPIA B) e

Cepis B cneujianbHo po3pobneHa ans po3miLLeHHs Y BUPOBHWYMX NPUMILLEHHSIX
3 0BmexeHHsM no BucoTi. OCHOBHOK 0COBNMBICTIO Takoro obnagHaHHs € MOHTaxX
(hinbTpyBanbHUX enemeHTiB 3 60Ky kamepu «BGpyaHoro» rasy.
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[Mpw LbOMY i pykaB GinbTpyBanbHUI i Kapkac MatTb BigMIHHOCTI B KOHCTPYKTMB-
HOMY BMKOHAHHI.

OinbTpyBanbHUA pykaB BUrOTOBMSIETLCA 3 MAHXETO0 ANS NiABOpOTa BCepeau-
HY Kapkaca. Kapkac Mae po3pi3He BEpPXHE KirbLie, ke MOHTYETLCS Ha BTYIKY
PYKaBHOI NUTK.

3aKpinmoeTbCs TaKM pykaB Ha Kapkaci 3a JOMOMOrOK CUIIOBOTO XOMYTa.

PYKABHWI ®IbTP BFF-I-M1-(65-100)-B

XX
o’ %%

Anapat 6e3nepepBHOi Aii 3aranbHONPOMUCIIOBOTO NPU3HAYEHHs!. [pu3HaYeHui ‘
A0S BUganeHHs gpibHogMCnepcHOro nuny 3 TEXHOMOTIYHMX radiB Ta acnipawinHmx ‘
BUKMAIB Bifj Pi3HOMAHITHUX TEXHOMOMYHUX arperaTis i NPOLECiB. “‘
OcHoBHi 0cobnmBeoCTi:; enemeHTiB: 360Ky
- poBounit enemeHT: pykaea inbTpy- - 06nagHaHMin CUCTEMOIO aBTOMATUYHOIO ‘
BaslbHi KepyBaHHS 4715 MOXNWBOCTI poboTu B ‘ ‘
- pereHepaLlist: iMnybCHE OUULLEHHS aBTOMAaTUYHOMY PEXUMI ‘

- 0bcnyroByBaHHs (iNbTpyBanbHUX - e(peKkTUBHICTb inbTpaLji - noHag 99%
Ne HasBa napametpa BFF-I-M1-65-B BFF-I-M1-80-B BFF-I-M1-100-B “
1. Pykag (inbTpysasnbHIi, JOBXIUHA ,M 20 25 3,0 ‘
q :

2. ! ﬁ:ﬁyggmﬁm 10 raay, LYo OYMLLYETLCS, 3756 4871 5886 “
S Mriowya NoBepXHi (inbTpaLi, M.kB. 65 80 100 “
4 Temnepatypa rasy, Lo nignarae ouuLieHHIo, °C Bi 10 40 280 ‘

*- DyKkagHit cinerp cepil B ‘
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MMCOBOrO NMpU3HAYEHHS. 3aCTOCOBYETHCS
ANs BULANeHHs ApibHoAMCNepcHoro nuny 3

¢ :
PYKABHWW INbTP BFF-I-M2-(130-200)-B

TEXHOMOMYHMX ra3iB Ta acnipayitHmx

BMKWAIB Bif Pi3HOMAHITHUX TEXHOMOMYHMX

arperaris i npouecis.

nianpueMcTBa ripHUYOPYAHOI, LIEMEHT-

lanysi 3acTocyBaHHA inbTpa —

HOI NpoMKcnoBocCTi, byaiBenbHOI
iHAycTpii, HOPHOI Ta KONBLOPOBOI

meTanyprii, TEC Ta iHwi rany3si npomuc-

NoBOCTi.

en

aB

Bupobnsaemscs
y 8idnogioHocmi 00
TY'Y 28.2-31700904-001:2018.

OcHOBHi 0c06nMBOCTi:

- pobounii ENEMEHT: pyKaBa
inbTpyBanbHi

- pereHepaList: iMnynbCHE OYMLLEHHS
- 0b6cnyroByBaHHs (iNbTPyBanbHUX
EMEHTIB: 360Ky

- 0bnaHaHNi CUCTEMOK aBTOMATUYHOTO
KepyBaHHs! 111 MOXTMBOCTi poboTH B

TOMATUYHOMY PEXUMI

LG

- e(bekTUBHICTb inbTpai - noHas 99% UATR.080
Ne Ha3sBa napametpa BFF-I-M12-130-B | BFF--M2-160-B | BFF--M2-200-B
1 PykaB thinbTpyBanbHuit, fOBXWHA ,M 20 25 30
2 npO,D,yKTMBHiCTb no rasy, Lo O4MLLYETLCA, 715_1 1 Y2 915_142 1 1’5_17’3
TMC.M.Ky6./rof.
3 Mrowua nosepxHi thinbTpai, M.ks. 130 160 200
4 Temnepatypa rasy, Lo nignsrae i1 10 70 280

oumLeHHio, °C

4

0‘00‘03‘0‘00‘

*- DykagHit cinsTp cepil B




PYKABHWUI ®INIbTP BFF-1-M3-(200-300)-B ° 0‘0

%EH[@

lanys3i 3acTocyBaHHSA inbTpIB —
niANPUEMCTBA riPHUYOPYAHOI, LLeMEeHT-

HELL
1 |
]

‘_

3aranbHONPOMUCIIOBOMO
npn3Ha4YeHHs. 3aCTOCOBYHOTLCS
ANs BUOaneHHs apibHoguenepc-
HOTO NIy 3 TEXHOMOMYHMX rasiB
Ta acnipayiiH1X BUKWAIB Big
Pi3HOMAHITHWUX TEXHOMOMYHMX
arperaris i npouecis.
Bupobnstotbea y
BignosigHocTigo TY Y
28.2-31700904-001:2018.

OcHoBHi ocobnmBocCTi:

- pobouuii enemeHT: pykasa

(inbTpyBarnbHi

- pereHepallist: iMnynbcHe
OYMLLEHHS

- obcnyroByBaHHS GinbTpy-
BarlbHWX enemeHTiB: 3 6oky
kamepm «6pyaHoro» rasy

- 0briagHaHui CUCTEMOIo
aBTOMATUYHOTO KEPYBaHHS ANs
MOXMNMBOCTi poboTH B aBTOMa-

HOI NPOMUCNIOBOCTI, OyAiBeNbHOI TUYHOMY PEXUMI
iHAyCTpii, YOPHOI Ta KONBLOPOBOI - epeKTUBHICTb (inbTpaji -
meTtanyprii, TEC Ta iHwi rany3i npomuc- noHag 99%
NOBOCTI.

Ne Ha3Ba napameTpa BFF--M3-200-8 | BFF-HM3-250-8 | BFF-HM3-300-B
1| Pyxas chinbTpyBanbHuii, AOBKUHE M 20 25 30

2 [MpOAYKTMBHICTb MO rasy, Lo OUNLLYETLCS,

o Blon 112168 143214 173260
3 Mnowa nosepxHi dinbTpaLii, M.kB. 200 250 300
4 | Temneparypa rasy, Wwo niansra wilieHio, °C i 10 5o 280

il

*- DykaBHWil cinbTp cepif B “‘
L 4
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ObJIAIHAHHA NO3A CEPIAMM

I Kepyroumchb pisHOMAHITHICTIO TEXHOMOTYHIX NPOLECIB Y PisHUX rany3sx

“‘ NPOMMCOBOCTI, KOHCTPYKTOPCbKOe 6topo TOB «®abpuka pykaBHUX inbTpiB»

03po6noeE NPOEKTY Mg, KOHKPETHI YMOBW eKcnnyaTauji Ta cneumdiyHi 3agadi
acnipauinHoro Ta inbTpyBanbHOro obnagHaHHs KOXHOrO 3aMOBHMKA.

0‘ PYKABHUH ®I/IbTP BFF-M-M(1-3)-(90-360)

‘ Anapart 6e3nepepBHoi Aii 3aranbHONPOMUCIIOBOMO NPU3Ha- ,
“‘-IGHHH 3 MeXaHiYHOK pereHepalielo. 3acToCoBYETHCH AN Cnocob kpinnens
BMAANEHH ApibHOAMCNEPCHOMO MY 3 TEXHOMOMYHWX rasis SMIHHUX ETIEMEHMIE
Ta acnipauinHnX BUKMAIB Bif Pi3HOMAHITHUX TEXHONOTYHUX
arperaris i npouecis. [ins po3TaluyBaHHS NepeBaxHo B
“ Ccnopyaax, OYMLLEHE NOBITPS CPSIMOBYETLCS BeanocepesHbo

‘ BpMMimeHHﬂ. _ : _ : =
>

;.
OcHosHi ocobnusocmi:
- 06CnyroByBaHHs
inbTpyBanbHUX
€IIEMEHTIB: 3BEpXY
- pobounit eNnemeHT:
pykasa (inbTpyBanbHi
Ha NoABICHOMY KpinneHHi abo BibponauTi
- OCHALLIEHO CUCTEMOLO aBTOMATUYHOIO KEpyBaHHS!
- e(beKTUBHICTb (inbTpaLji - noHaa 99%

UATR.060

“ . Pykas 5 [MpoayKTMBHICTL MO n . Temnepatypa
Coo " v | MERE ity
‘ 1| BFF-M-M1-(30-120) gg gg 2 0110 10 80
“ 2 | BFF-M-M2-(190-230) gg 13182 ;gg o110 20 80
‘ 3 | BFF-M-M3-(280-360) gg ]22 ggg o110 10 80
“‘ *- 06naHaHA noza cepiam ;



®INbTP PYKABHHH BFF-V-6S

[Mpu3HaveHnin 4ns BUganeHHs ApibHoaNCNEPCHOro Ny
3 HAJJIMLLKOBOTO MOBITPS, SKe BUTICHAETLCS 3 CUIMOCIB i
OyHKepiB NpyW 3aBaHTaXEHHI MHEBMATUYHUM abo MeXaHid- .
HUM TpaHCMOpPTOM. Tak camo MOXHa 3acTocyBaTtv Ans
nokarnbHoi acnipaLlii TeXHONOorYHOro obnagHaHHs, ske
npawtoe 3 MUIIOYTBOPEHHSM.

®IUIbTP BFF-I-1K

[Mpu3HaveHnn onsa BuaaneHHs apibHoamcnepc-
HOTO MUY 3 HAZAMMULLKOBOTrO MOBITPS, SIKE BUTIC-
HAETLCA Nif Nig Yac 3aBaHTAXEHHS MHEBMATUYHAM
abo MexaHiYHUM TPaHCMopTOM.

Takox MoXHa 3acTocyBaTV Ans JoKansHol
acnipayii TexHonoriyHoro obnagHaHHs, ke npawroe
3 NUNOYTBOPEHHAM.

OinbTpyBanbHNA ENEMEHT - KAapTPUAX.

Perenepalisi - iMnynbCoM CTUCHEHOTO MOBITPS.

OINbTP PYKABHIN B

[Mpu3HaveHnn gns acnipawii
TEXHONOoriYyHoro obnagHaHHs, ske

3aranbHoNpPOMMC0BOro npyaHaver- & | |
HS. IMNynbCHa pereHepalii 3any- K
CKaeTbCs B aBTOMATUYHOMY PEXUMI.
[Ans 36inbLUeHHs nnowi ginbTpayii
Npu HeBeNMKKX rabaputax, a Takox
AN KpaLloi pereHepalii pykasis
HaLLMM NignprMEMCTBOM po3pobiieHo
pyKaB inbTpyBasnbHWA 3NiNCOIAHOI
copmu.
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000 ‘ACHIPAUIVIHA \WADA [/ 3ABAJIbHUX M

®inbTp BFF-I-M1+(...)-B-L npuaHayenmin gns
YCTaHOBKW B NPUMILLEHHI BUBAHTAXEHHS 3ePHOBUX
KynbTyp Hag 3aBanbHOi AMOI0. 3aBAsKM OpuriHanb-
HUM (INbTPYBanNbHUM eneMeHTaM Mae HeBenuKi
rabapuTy Ta BIUCOKY NPOAYKTUBHICTb. BnoBneHuit
MU BUBAHTaXyeTbCA He3nocepeHbo B 3aBanbHy
amy.

Moxe ecmaHogmoeamucs:

- 83008 3a8abHOI MU,

- 6e3nocepedHb0 Had 3asarbHOK AMOK;
- Ha Kparo 3aeasbHoi AMu;

- Ha mpaHCcNoOPMeEp, 3 BUBAHMAXEHHSM

nury 8 OKpeMy EMHICMb.

[lae MOXNMBICTb BUKMAATY O4MLLEHE NOBITPS B aTMOcdepy abo HanpaenATK
0ro Ha PELMpKYnALilo, 3 SOTPUMAHHSM BCiX €KOMOTYHUX HOPM.

KOHYC PO3BAHTAXXEHHA BFF-1

Konyc posBaHTaxeHHst BFF-1 3 nunonpurHiveHHsm =
MPU3HAYEHNA NS 3HWKEHHS NUINOBUAINEHHS B aTMOcdepy
‘ NPV 3aBaAHTAXEHHI CyXWX CUMY4MX MaTepianiB (3epHO Pi3HMX =
‘ KynbTyp, MiHeparn ToLo). .

KoHyc BcTaHoBMOETHCS Ge3nocepeaHbo nig MicLem
BMBAHTAXEHHS CUNYYOro Matepiany ans
3aBaHTaXeHHs cyaeH, aBTOMOBINBHONO |
3ani3HUYHOro TPaHCnopTy.

OcHoBHa BigMIHHICTb CUCTEMI MUNOMPUTHI-
yeHHs BFF-1 nonsrae B ToMy, LU0 BOHa NacuBHa,
TO6TO He Mae enekTPUYHMX abo MHEBMATUYHUX
00epToBuX MexaHiamiB. [pn LbOMY eEKTMBHICTb
ii poBOTK 3HAYHO BHLLE iCHYKOUMX Ha PUHKY aKTWB-
HWX CUCTEM NUMONPUTHIYEHHS.

KoHcTpykuis 6yHkepa nobyaoBaHa Takum YMHOM,
LLIO 3epHO B NPOLeCi pO3BaHTaXEHHs MPUTUCKAETLCS
[0 KpaiB byHKepa, a 3epHOBMI NI NPOLOBXYE CUNATUCS
pa3oMm 3 3epHOM, ane BCepeamHi NOTOKY. Takum YMHOM,
NWN He BiRAINSETLCA Bif 3epHa i He 3abpyaHtoe aTMocdepy.

[}




Y
< |

KOMNNEKTYHUI 10 PYKABHWX @I/IbTPIB Q‘

KAPKACH

MeTanesi kKapkacu - 3MiHHi €NeMeHTH,
Npu3HaYveHi Ans HagaHHs ONTUManbHOI
hopmm (hinNbTpyBanbHUM pykaBam nig vac
(inbTpaLii Ta pereHepadii.

Jlerko MOHTYHOTbCS B pyKaBHY NnmMTy 3 Boky
kamepu YncToro/OpyaHoro rasy (B 3anexHoCTi
Big cepii PykaBHoro ginbTpa).

Kapkac - Lie 3BapHa KOHCTPYKLis 3 MeTarne-
BOro ApOTY 3 OAATKOBUMM efleMEHTaMM:
BEPXHIM KinbLEM (thnaHuem), NpuBapHum
[HOM, 3aMKOM (ans 6araTocekuinHux
KapKkacis), Tpy6oto BeHTypi. |

BukopuctaHnHs Tpybu BeHTypi aae psig nepesar:
- BOHa CMPSIMOBYE iMMYNbC CTUCHEHOTO MOBITPS
i B3[0BX OCi pyKaBa, Y1M 3arnobirae MexaHi4HoMy
| MOLIKO/DKEHHIO (iNbTPYBanbHOT TKaHUHY;
| - KOHCTPYKLjisi conna (4epes pisHNLIo AnameTpis)
30inbLuye WBMAKICTL Ta 06CAr CTUCHEHOrO NOBITPS.

MATEPIAN TA ObPOBKA

@ cranb 3 @ LVMHKyBaHHS
@ Hepxasitoya cTanb & ®dapbysaHHs

B KAPKACIB

Bupobnsemo
Kapkacu 3 nepetu-
HOM: KpYrInMm,
OBanbHUM (Ans ‘
rOPU3OHTamNbLHOMO “
pO3TalLyBaHHS,
nnackum (ans AB3);

Pi3HUMK BLUAAMM
3aMKiB.

15
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m— PYKABA ®LJIbTPYBAJIbHI

“‘ ®OinbTpyBanbHUiA pykas - Lie poboYmMin eNeMEHT PyKaBHOrO (iNnbTpa, AKuii
HambinbLL 3HOLWYETLCS Ta NOTpebye nepioanyHoT 3aMiHu.
“ Cpok cnyx6u pykaBiB iCTOTHO 3anexuTb Big AKOCTi NowwBy BUpoby, TOMY L0
“nin yac pob0TK BOHM NigaatoTbes baraTopasoBMM LyKaM pereHepaLii.

B 3anexHocTi Big cnocoba pereHepaLii (iMnynbCHa pereHepaLis abo 3BOPOTHSA
nNpoayBka) pykas Mae AOAATKOBI KOHCTPYKLiMHI eNieMeHTU: NPYXWHHI abo mMeTa-
‘ NeBi KinbLs, HaKNaaKW YLWiNbHEHHS TOLLO.

‘ ‘ Matepian 4ns pykasiB BUOMPAETLCA B 3aNEXHOCTI Big YMOB poboTn (inbTpy-

‘ ‘BaanoT YCTaHOBKM.
“ 1119 PYKABHMX ®INbTPIB 3 Martepianu, siKi BUKOPUCTOBYHOTLCS ANS

BUrOTOBIIEHHS! PyKaBIB, 3a0e3neyytoTh:
“ -mggﬁcﬁﬂg;ﬁ]ﬁgﬂiﬂﬁg?m Q eheKTUBHICTb oumLeHHst 40 99,98%

: @ ©BN0BI0BaHHA ApiGHOAMCTIEPCHOTO
Kapkacu, siki BCTaHOBMHOIOTLCS My, poaMipom sig 0,1 Mk

‘ BCEpEAnHy (inbTpyBansHoro @ BVCOKY 3HOCOCTIIKICTb Ta CTIMKICTb A0

Pykasa, arpecvBHIX CepeaoBMLL, 3aBASKN
- ameTp inbTPYBaNLHOTO PYKABA  gpianbHuM NPOCOYEHHSM, AOAATKOBUM

90-170 mwm; 06pobkam ToLLO
“‘ F[OBXWHA (inbTpyBasnbHOro pykasa € MOXNVBICTb BUKOPUCTAHHS 3a TeMMnepa-
‘ [0 12 meTpiB;

Typu go 280°C.
- OYULEHHA Q)mpryBaanmx ﬂ"ﬂ PYKABHUX ®ITbTPIB
‘ PYKABIB NOTOKOM CTUGHEHOTO 31 3B0POTHbLOH) NPOYBKOH
“‘ MlOBITPA, CnpﬂMgBaHMM.BcePenMHy’ - @HTMKONANCHI KiNlbLiA BLUMTi MO BCiiA
- (pinbTpyBansHi M,aTeP'a”M' [OBXMHi PinbTpyBansbHOro pykasa;
a. CKIT0BOJIOKHO LifbHicTio 540-850 OUMLLIEHHS! (hiNbTPYBAMbHHX pyKaBie 33
M2, paxyHOK 3BOPOTHLOrO MOTOKA MOBITPSA

6. HETKaHWI rONKONPOBUBHMIA 330BHI:
matepian 3 MTOMOK LI.l,IJ'IbHICTiO — - inbTPyBAmbHI MaTepiani:
400-800 r/m2: — " CKNOBOMOKHO, HETKAHMI

- nonigpeHnneHcynboig,
- nmoninponineH,

00

MaTeplan LI.lIJ'IbHICTPO
300-500

*
%




@
.l,

JACTOBYBAHHA PYKABIB @LJIbTPYBAJIbHNX

Matepian - noninponineH. Temnepatypa excnnyatauji y

0 . . 5
- 10 90°C. [logaTtkosi onuji — rigpoobHe npocoyeH- :
Hs. BigMiHHa CTilKicTb [0: rigponisy, KUCnoT, Nyris. ;
lanysi: uemeHTHa, Xxap4oBa NPOMUCHOBICTb, CiNbCb- # . -

Ke rocnogapcreo.

<
o<
% %

Martepian - noniegip (noniectp). Temneparypa
ekcnnyarauii — go 150°C. [loatkosi onuji — rigpo-
hobHe npocoyeHHs, ptfe-npocoyeHHs. QinbTpyBanb- e
Hi pykaBa LUMPOKOro CMEKTPY 3aCTOCYBaHHS: Nerka,
BaXka NPOMMCOBOCTI.

>
93 %,

%

BubyxobesneyHe BMKOHaHHS. [lofaTkosi onuyii —
QHTUCTATMYHWIA KapKac i CTpiuka 3i CTPYMO3 EMHOT
HepaBitoyoi CiTku. [N noTeHuinHo B1byxoHebes-
neyHoro cepenosuLla/rasie. Ha doto - noniedip,
po6oya Temneparypa - 150°C.

Martepian - m-apawmig (Nomex).Temnepatypa
ekcnnyaravuii — go 200°C. Nopatkoei onuii — ptfe-npo-
COYEHHS, aHTUCTaTUYHWIA Kapkac. [anysi: AB3, E
CMITTECNANEHHS, XiMiYHa Ta ripH1ionepepobHa
MPOMUCIOBICTb.

Martepian - PTFE. Temnepatypa ekcnnyarauii — 4o
260°C. lonaTkosi onwji — ptfe-npocoyenHs. BigmiHHa
CTIMKICTb [O: TigpOni3y, KUCMOT, NYriB, OKUCAEHH!O.
lany3i: uemeHTHa, XimMivHa, ripHM4opyaHa, BUPOOHM-
LITBO TeXBYreLto, MeTanypris, 3a KoTnamu.

4% o.0.6" %
o g’ W%

Matepian - antomobopcunikatHe ckno.Temnepatypa
ekcnnyatauii — go 280°C. [Hopatkosi onuii — ptfe
MeMmbpaHa/npocoyeHHs. BigmiHHa CTiiKiCTb Ao:
KWUCIOT, NyriB, OKUCTEHHS. [anysi: LeMeHTHa,
XiMi4Ha, ripHU4opyAHa, BUPOBHWLTBO TEXBYIMELLO,
MeTanypris, cMitTTecnanenHs, TEC, 3a kotnamu.

I

DXL B2
D4
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Q‘Q ®I/IbTPYBAIbHI MATEPIANW

4 MNoniedip (PE)
@ NoniakpunoHitpin-romononimep(AC)

““Q Moninponinex (PP)

@ Moniimig (P, P84)

“ @ m-apawig (NX, NO)
‘ ‘ @ Moniderinercynbaia (PPS)
‘ “ MoniteTpachropeTunen (PTFE)

@ lMoniamig (PA)

@ AnomobopeunikatHe ckno (E-glass)
4 MoniakpunoHitpin-romononimep+ noniecip(AC+PE)

Q

4
¢ CMELIANBHI HPUBU‘IEHHH
‘ 4 Bornorocriike/oneothobHe

“ 4 3HococTiiike

@ aHTrabpasneHe

“ @ KvcnotocTilike
:“0 cTilike #o nyris

:0‘ NI0[IATKOBE UBPUEHEHHFI

‘ @ MonipysanHs (ans dinbTpavji

“‘ npi6Horo, abpasvHoro nuny)

@ AHTUCTATUYHMIA KapKac (BOMOKHA 3
‘ HepxxaBioyoi cTani abo ByrnepoaHi
BOJOKHA, 5IKi 3anobiratoTb HanMNaHH

ICKpOracuiibHe 00pO0JIEHHA

@ PTFE-vmembpaHa (ans dinbTpauji
‘ ApiBHOAMCNEPCHOTO NKNY, YTBOPIOE
%
<

@ PTFE

akBachoOHy Ta XiMiyHO CTillky noBepx-
HIO)




EE——
. ‘_
KAPMAH ®I/1bTPYBAJIbHUH

KapmaHu thinbTpyBasbHi BUKOPUCTOBY- 4 s‘:'-._.:\’; —

t0TbCA ANS QinbTpavii nuny, LeMeHTy,
rincy, GopoLLHa Ta iHLWWNX NPOMUCIIOBUX
CYMILLiB, OYMLLEHHS TEXHOSOMYHMX rasiB. ‘
KapmaHu (inbTpyBarnbHi xapakrepuay-
t0TbCS TPUBANUM CPOKOM Cryx6M,
3abesneyyloTb HalkpalLli pesynbTaTy
(inbTpaLii 3a HASBHOCTI HU3bKOT BTPATH
TUCKY.

OIbTPYBASTbHI CEKTOPA | CEPBETKY 0:

[O ﬁl BMKOPUCTOBYKOTLCS B NPOLiECaX ‘
[ inbTpaLil pigkux cuctem
. (BOMOTOMICTKIX CYCMEH3il,
LnamiB, LeNonosu) Ha
nNignpUeEMCTBaXx XiMi4YHOI, ripHUYO-
BMA06YBHOI, METANYPriNHOI,
(hapMaLeBTUYHOI, Xap4oBOi
MPOMUCIOBOCTI, @ TaKOX
OYULLEHHI KaHani3aLiNHMX CTOKIB.

®UIbTPYBAJIbHI MILLKHK

BukopucTtoBytoTbea Ans QinbTpadii
PigVH: COKiB, CMpPONIB TOLLO, B
XapyoBii, hapMaLeBTUYHiIi, LyKPOBIN
npoMKcnoBocTi. KpinneHHs - Metane-
Be abo NnacTuKoBe KifbLe.

PeiTuHr chinbTpaii:

1 MKM 5 MKkm
10 MKkm 25 MKM
50 MKm 100 MKkm
200 Mkm 300 Mkm

Matepian - HeTkaHWW noninponineH abo HeTkaHWi nonieqip.

19
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¢ TKAHWHHI KOMMEHCATOPU
‘ MOHTYHOTBCA Y BUMNSALI THYYKUX Poamipu, BUAK KpinneHb Ta cknag;
‘ 3'efHaHb B cucTemMax TpybonpoBoAiB  BiANOBIAHO 40 3aMOBMEHHS
‘ ‘ NS KoMneHcauji amileHb npy Tenno-  [uanaso Temnepatyp: sig -30°C fo
‘ BOMY PO3LUMPEHHI, BibpaLii Ta/abo 1000°C

HECOOCHOCTI.

TKaHWHHI KOMNeHcaTopy 3a3Buya
BMKOPUCTOBYIOTBCSI HA  eNeKTpoCcTaH-
Ljisix, yCcTaHOBKax [Aecynbdauii anmo-
BUX rasiB, BMPOOHMUTBI LiEMEHTa,
CMITTECMaNEHHi, BUPOBHULTBI Lientono-
31 Ta nanepy, B MeTanyprii.

THYYKI BCTABKM

’ BuroToBnaTbCA 3 AEKINbKOX LIapiB

. Ta30LinbHUX MaTepianis. BigmiHHOW 0cobnmBICTIO
5 THYYKMX BCTABOK € NOBITPOHENPOHUKHICTD i
TemnepaTypHa CTilKiCTb. 3aCTOCOBYIOTHCS Y
BEHTUNATOPAX, AUMOCOCAX i IHLMX TPYBHMX
3'eQHaHHAX ANs 3HATTA BibpaLliit i TemnepaTypHMX
nepemiLLieHb rasoxoais. Temneparypa 3acTocyBaH-
W Ha 06MeXyETbCS TEMMepaTypHOIO CTIMKICTIO
a30LLinbHUX 06pobok i gocsirae +250°C.

[ns BinbL BUCOKMX TEMNEpATYP Halla KoMNaHis BUpobnsie BUCOKoTEMMNepaTyp-

Hi TKaHUHHI KOMNeHcaTopy 3 TemnepaTypHoto cTinkicTio 4o + 1000°C (au.. Bue)

SAXUCHI KOXYXK

3acTOCOBYOTHCA A4/151 3aXUCTY
PYXOMUX MeXaHi3MiB Bi pi3HWX
HeraTMBHWX BNNWBIB: 6pU30K
pO3re4YeHoro MeTany, 3BaptoBarb-

HUX BPU30K, CTPYXKKM, NIy, TeNso-
_— _‘-'-_-‘5‘- -

Boro BnnuBy, 30P ToLwuo. KoHCTpyKuii
MOXYTb BYTI: HEPO3'€MHI | pO3'EMHI,
HeropipoBaHHme i rodpoBaHi,
ApMOBaHi i HEapMOBaHi.

il
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MOC/YIn TA CEPBICH v

HasiBHICTb iHXEHEPHO-KOHCTPYKTOPCHKOO BiAAINY, a TakoX BMI3OHUX MOHTaX-

HbIX Bpurag Aae Ham 3Mory pearnisoByBaTi ra3004WCHI MPOEKTW MO BCiit TEpUTOPIi
YkpaiHu i BrIKHBOrO 3aKOPAOHY.

ObCTEXEHHA

TexHiYHMMM crewianicTamm NPOBOAUTb-
CS1 BUI3HE OBCTEXEHHS ra3004MCHOr0
obnagHaHHs 3aMOBHMKA 3 METOK BUSIBNEHHS
NPOGMEMHMX MiCLb Ha TEXHOMOMYHMX MiHIsIX.

7K pesynbTar - 3aMOBHUK OTPUMYE
KOHKPETHi CXEMM i PiLLEHHS K Ans 06’eKTiB,
LLO TiNbKM NNAHYOTLCA, TaK i ANs iCHYHUMX
06'ekTiB BUpOOHMUTBA.

NYCKO-HANATO[LKYBANbHI POBOTH

BWKOHYETbCS BCTAHOBMEHHS
nporpamHoro 3abeaneyeHHs, kaniopy-
BaHHS, 3aMyCK Ha «XONOCTOMY X04y»,
a TakoX AOKMaaHUM IHCTPYKTax i
HaBYaHHs oci0, BignoBiaanbHKX 3a
ekcnnyaraujto 3MOHTOBaHOro ra3oo-
YMCHOrO ycTaTKyBaHHS. icns 3asep-
LEHHS MyCKOHanarogXxyBanbHUX pobit
yCTaTKyBaHHS CTaBUTLCS Ha rapaHTito.

Bcs Hawa npoaykuis cynpoBog-
XYETbCA TapaHTiNHUM 06CNYyroByBaHHAM.
Y TOM Xe 4ac M1 OnepaTuBHO pearyemo
Ha HeoOXiaHICTb NOCTaBKM 3MIHHUX
eneMeHTIB, LWob 3abe3neunTy Wenake
BiAHOBNEHHS HOpManbHOi poboTy
o0nafHaHHS, He3anexHo Bif HAsBHOCTI
Jitoyoi rapaHTii.

3a HeoOXigHOCTI M1 MOXEMO HaNPaBWTW CBOIX CheLianicTiB ANs BUPILLEHHS
Oyab-skux Npobnem ¢ ra3004nCcHUM 06MagHaAHHSM - HE3aNEeXHO Bif MOro BUPOOHMKa.

2
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V’ PEPEPEHC-TIUCT: PYKABA, KAPKACH
& S8 DV, A

ArcelorMittal
S4NOPOXCTANB . = i
@Y farcroxeran i MW
‘ anopixcmar Memanypelurud P abpasusHull KoMGiHam
KombiHam
‘ el ¥

<7 METINVEST Omcx Kap6ou i auva
‘ ‘ Ipyna komnaniii Mpynn 000 3anopoxckut
METIHBECT Opascruti mumaHo-MaeHueebIi

¢heppocnnagHbIli 3a800 KombuHam
g I ges oMK <D
06'edHarna memanypaitiHa
06’edHara komnaHis BAT Mondascekuti komnaris AT «OMK»  [Npam «Hosokpamamopcekuli
«PYCAI» memanypeiliHuil 3a800 mauwuHobydigHull 3a800»
R
b
MpAT Kpemenryyubkuti 32800  [MpAT Exakiescbrull SABK industrial BAT [oby3bKutl
‘ MEXHIYHO20 8y2reyto MemanypgitiHull 3a80d equipments Ltd ¢hepoHikenesuli kombiHam
‘ ,r/. KﬁchRGMEi = il
‘ _— YEN (§) KazSilicon
‘ :‘ Imj}lﬁ:rmcun M E AT «TpaHcHauioHaneHa
AT «Meyen» Komnanis «Kasxpom» TOO MK KazSilicon

3ANOPI3bKHii 3ABOJ GEPOCMAABIB HEIDELBERGCEMENT IFCEM
» MYENMHE AKLIOHEPHE TOBAPHCTED FRPAIHA

‘ 'ﬂ Dyckarhoff Cement Ukraine MpAT leaHo-®paHKigcbKyeMeHm

‘e S SINIAL  faranen

TOB Il Xenxenb THO CIHIAT —

Xonduxz EBPOLIEMEHT epyn Baymexsiik Yipaiia /.—

knaur .. e e
rG'f” cersanit m Ik

) . TOB CIAPEWNY TOB KpacHocenbcbk-
TOB Kraye linc Jonbac TOB LlepcaHim-Insecm VKPAHA Gyomamepiant
FHEPTETHYMHOD Vet
L0 P D e M N
HIBYAOH EYAIBHHLITES ATIETEOM

TOB ErepeemuyHo-0opoxHe

) QI «Anbmkom»
6y0igHuymeo

MpAT YKPIPA®IT TOB CI1HIBYIIOH




PEQEPEHC-JIACT: ®INbTPU PYKABHI BFF ‘0

BFF-I-M2-225, cmt.CBeca BFF-I-M1-100-A, m.Yxropog “
BFF-V-6S, m.Yepkacu BFF-I-M2-400-A, m.Kam'siHeLb- ‘
BFF-M-M1-120, MoginsCsiwi X 4
BFF-1K, m.KpemeHuyk BFF-I-M2-130-A, BFF-I-M2-230-A, “
BFF-1-M2-240, m. HoBosiBOpiBCbK Pecnybnika binopycb ‘
BFF-I-M1-95-B, BFF-I-M1-100-A, BFF-M-M3-360, m. Opeca

BFF-I-M2-300, BFF-I-M1-115-A, BFF-I-M8-1440-A-Ex, m.IBaHo- ‘ ‘
M. IBaHO-®paHKiBCbK ®paHKiBCbK ‘
BFF-I-M1-135-A, cMT. AHZPYLLKM BFF-I-M1-130-A, m.Ko3aTuH
BFF-I-M3-500-A, m. XapkiB BFF-1, m.CBiTnoBoacbk

BFF-I-M2-340-A, m.3vieB BFF-I-M1-100-A, m. PyGixHe

YoMy CAME MU

@ CvcTema MeHeMKMEHTY HaLLOTO MiANPUEMCTBA BignoBifae
MixHapoaHomy ctangapty 1S09001:2015

@ TexHiuHWit CynpoBiz (rapaHTiliHe Ta nocTrapaHTiiiHe 06cnyro-
BYBaHHS 0bnagHaHHs)

@ BriacHe KOHCTpyKTOpChke 610p0 Ta BIUCOKOKBAmi(hikoBaHui
TEXHIYHWIA NepcoHan

@ LUBKaKe BUrOTOBMEHHS 3aMOBIEHb

@ 3pyuHe reorpadiyHe poaTallyBaHHs
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+38 067 530 42 85
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