Pa3pa6oTkKka 1 nponsBoacTBO
AaTuYuKoB, Nnpu6bopos, NO

NMmnopTto3amMelleHue

Bunbpauwna, gaBneHune, cuna,
aKyCTM4Yeckasd sMnUccus



GTLAB -

KOMaHAOa Mbl pa3pabaTbiBaeM OaT4MKu, Mprbopbl U MpPorpaMMHoe

obecneyeHue Ona aHanmMsa napamMeTpoB BUGpaLLmu,

I'IpOCI)eC- OaBlieHnd, CHJbl, aKyCTI/IL{eCKOl;I SMUNCCNUN

CHNOHAaJOoB

OT pa3paboTku
00 Npomn3BoACTBaA




bonee
30 neTr

OnbiTa pa3paboTKn

M npom3sBogCcTBa

Mbe303aJTEKTPUNYHECKNX

OAaTYNMKOB N 2J1€KT-

POHHbIX YCTPOMCTB

bonee
1500

HamnmMmeHoBaHMM
npoayKLnm

OT 2-X
Hepenb

Pa3paboTKa gaT-
YMKOB, NMPMNOBOPOB
M MPOrpPaMMHbIX
Mopaynemn

70
nedekrTos

MoéKnn
MHCTPYMEHT anga
pacrno3HaBaHuA
nedpexkToB



NMPOU3BOACTBEHHDIE
MOLWWHOCTU

TexHM4YecKmne BO3MOXKHOCTK,
No3BONSAOLLIME NPEeanpPUaTUo
KOMMIEKCHO peLlaTb
crieunduyeckme 3agadum

Mo KOMMAeKTaumnm
N3MepUTENbHbIX KaHaNoB




Bonee 800 M2

Co6CTBEHHDbIX

Hay4YHO-NpPouns-
BOOCTBEHHbIX
naowagen




KOHCTpPYKTOPCKUIM oTaen
OTOen aNeKTPOHUKU M NporpaMMmUpPoBaHMS
MeTponornyeckmm ydactok

Y4yacToK TepMouChbITaHUM
Cknag MaTepuanoB U KOMMEKTYOLWMX
Cknag rotToBoM npoayKumm




GTLAB -

pa3paboTka




YyacTtkum

- C60pOYHbIN, cnecapHbi

- PagonoaneKkTpoHHOro MOHTaX<a

- MexaHun4yecKnm (CTaHOUYHbIN NapK)
- [MpowusBoacTBa KabenbHbIX C60POK
- J1azepHOM CBapKU U MAPKUPOBKMU
- SLA nevaTtun



GTLAB -

NnPon3BoOACTBO




Bbonee 50

HUOKP
TOK
a0 BALIM
T3/TT

MjiaHe aKTyaJibHbIX
3adad

Ka)xgoe HaMMeHoBaHUe NpoayKuuu B Katanore gtlab
- 3TO pe3ynbTaT Hay4YHO-UccnegoBaTeIbCKOMn
pa6oTbl NpeanpuaTus.

Haxo)xpeHue B npouecce HenpepbiBHOro notoka HUAP
— 3TO OCHOBHas cneundpuka pasBuUTUSA
npeanpuartua gtlab.



Hawa npoaykuusa npolusia Bce Heo6xoauMble UCTbITaHUA U
nmeet ceptndumnkaTtbol CU, TP TC

1L

OpuUrvHanbHble
peweHusa
3aLlMmLUEeHbI
naTeHTamMm

rocTt PB

0015-002-2012

1ISO 9001: 2015




MapTHepbI

Mbl 3aMHTEepPEeCcoBaHbl B MOSTHOLEHHOWM
KOHKYPEHLUW, B TOM YMC/ie U Ha MUPOBOWM
apeHe. OTKPbITbl 419 HOBbIX MapTHEPOB,
MPOEKTHbIX COrMalleHn n
MHOMBUOYaNbHbIX YCTOBUM




Bonee 1500
HaUMeHOBaHUU NpPoaYKLUUU

BuxpeToKoBbie MO GTL u GTLd
CUCTEMbI

MepBUUYHbIE Npeo6pa3oBaTenu

MU3MepuTenbHble yCTPOMNCTBA

MopTaTuBHbIE JTa6opaTopHble MpoMbilNeHHbIe
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AKCEJIEPOMETPbDI 3APSI0OBbDIE // IEPE

T 1c D 104

1[&qB O6lllero HazHaveHma 1C2
KoaddrumeHT NnpeobpazoBaHmNa: KoaddurumeHT npeobpasoBaHms: M3MepaemMaa aMmnnunTyaa: KoaddurumeHT NpeobpazoBaHmMa:
ot 2 0o 100 nKn/g ot 2 0o 100 nKn/g 0o 100 000 g oT 500 g0 1000 nKn/g
KOMMUYECTBO N3MEPUTENBHbIX OCEt: [uana3soH pabourx TemnepaTyp KonuuyecTtso naMepuTenbHbIX OCei: Pabounit AManasoH YacToT:

oT -60 oo 600 °C or1go3 o1 0,1 no 3000 Iy

or1a03

Vi v2 T V3 0 - cocmyocronmenrise

KoaddmumeHT NnpeobpasoBaHmg:

KoaddurumeHT npeobpasoBaHmna: KoadodrumeHT NnpeobpasoBaHUA: Vi3amepdgemMaa amnnuTyna:
or 14801000 MB/g ot 10 go 100 MB/g 0050009 ot 500 go 10 000 MB/g
KonunyecTBo M3MepUTENbHbIX OCEN: BHYTPEHHUM 3KPaH, N30NUPOBaHHbIM Pe3oHaHcHaa YacToTa: Pabounit AranasoH 4acToT:
orl1poo3 YyBCTBUTEMbHbIN 31EMEHT OT Kopnyca 6onee 75 Ky, o1 0,1 0o 4 500 Iy

15



AKCEJIEPOMETPbDI

1> EE

Pexxnm namepeHms: LeTtekTop:
- BUOPOYyCKOpEHWe - Pasmax
- BUBPOCKOPOCTb - MUK
- BMbponepemelleHne - CK3

LUDPOBDIE // CMELMANIbHOIO HASHAYEHUA

YyBCTBUTENbHbIV 2Ne-
MeHT MEMS, 3-oceBoM.
®BY: oT12 0010 My,
®HY: o1 200 oo 1 000TMy,

I\Y{2] VOapHbIX MMMOYyNbCoB

rMoaaepskka ABONHOM TEXHONOTMU U3MEPEHNA:
- BUBPALIMOHHOE YCKOpEeHMe B AManasoHe
paboumx yacToT

- yOapHoe yckopeHue (yaapHble MMMybCbl) Ha
4acToTe YCTaHOBOYHOIO pe3oHaHca

CobCcTBEHHada YacToTa B
3aKpeneHHOM COCTOAHMM:
28 ... 36 Kl

Pabounin omanasoH YacToT:
oT 2 0o 10 000 Iy,

V3Mepsaemaa amnnuTyaa:

0o1000g

Pabounin AManas3oH 4acToT:
o1 0,5005000 Iy,

[poBeaeHMe NOABOAHbIX
M3MEPEHUI Ha rMybuHe 0o 150 M
YCTOMYMBOCTb K HEGTH, TCM,
pacTBOPUTENAM

1D PSEE

KonuyecTso pazpanos AL 24 61T
YacToTa OUCKPEeTH3aLnm:
48 000 'y

1c7/v7

KoadodumeHT npeobpasoBaHmd:
oT 1480100 MB/g

Paboumni AmanasoH 4acToT:

oT 0,2 0o 22 500 T,

16



AKCEJIEPOMETPDI ABTOHOMHDIE

wi-fi bluetooth
1D8 PWiEE j|»1:] Bluetooth
Pexknm paboTbl: [rana3oH namepaemMbix aMnanTyd BUOPOYCKOPEHMIN (HacTpanBaeMbix):
- aBTOHOMHbIN AMarHOCTUYECKM M MOHUTOP BMOpaLUW; 800 m/c?
- Nepepada No 6ecnpoBOAHOMY KaHasy CBA3M B peaslbHOM MaclTabe Pabounit AranasoH 4acToT (HepaBHOMepPHOCTb AYX + 3 ab):
BpeMeHV OCLUMNNOorpaMMbl B 3a4aBaeMon Mooce 4acToT Mo Tpem 0,5..10 000 Ty
oCaM; AUM Curma Jensta 24 61T

- n3MepeHue CK3, aMnnuTyabl, pasMaxa BENUUMH BUOpaLMm ¢ nocne-
OytoLer nepenader YMCNOBbIX 3HAYeHWI Mo 6ecnpoBOOHOMY KaHany
CBA3W.
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AATYUKUN C TOKOBDbIM BbIXOOOM 4-20 MA

Ua¥A ci6poyckopeHme

90

UCNoNTHeHUum

NpopoyKTOoBaa MaTpuLa BKITIOYAET B cebqa cnegyruimne
MeTpOoTIormyecCKme XapakKtepmuCtmkKun, pacnpoctpaHdrolmecd Ha
BCe KOHCTPYKTUBHbIE NCIMOJTHEHUNA

[OunanasoH paboymnx 4yacToT 2..1000 Iy

10 m/c?
20 m/c?
50 m/c?
100 m/c?
200 m/c?

MakcuMarnbHoe 3HaveHne name-
paemMoro BmbpoyckopeHua, CK3

-40 ... +85 °C cTaHOapTHbIM

MamasoH paboynx Temnepa
- P paryp -40 ... #125 °C (T)

KpenneHune gatyuka:
- Ha WNUbKy

- dnaHueBoe
- CKBO3HOE

18
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AATYUKU BUBPOCKOPOCTU 2A2

324

UCMNOJIHEeHUN

KpenneHue gatyuka:
- Ha WNUNbKy

- dnaHueBoe
- CKBO3HOE€

Ml 2 ropa

[JunanasoH paboymnx 4yacToT

MakcuMarnbHoe
3Ha4YeHne nImepsaeMom
BMbBpockopocTtn, CK3

[OwranasoH paboumx
TeMnepaTyp

4-20 MA

2..1000 I'y,
10 ...1000 Iy,

10 mm/c
20 MM/c
40 MM/c
50 MMm/c
80 MM/c
100 MMm/c
160 mm/c
200 MM/c

-40 ... +85 °C cTtaHOapTHbIM
-40 ... +125°C (T)
-40 ... +150 °C (T1)



MM 2rona| C BbIXOAOM NO HAMPAXEHUIO

AATYUKUN BUBPOCKOPOCTU 2V2

KoadodrumeHT npeobpazoBaHng: KoadodumeHT npeobpasoBaHms: KoadoduumeHT npeobpasoBaHms: KoadduumeHT npeobpasoBaHms:

2,5+ 0,25 MB/MM/c 5+ 0,5 MB/MM/c 5+ 0,5 MB/MM/c 3,94 MB/MM/c

[nanasoH pabourix 4acToT Mamepsaemon  [dmana3oH paboumx 4acToT naMepdaemMor [mana3oH paboymx 4acToT M3MepaemMom
BMBPOCKOPOCTU: OT 6 00 2 500 Iy

[nanasoH pabourx 4acToT M3MepsaemMon
BMOBPOCKOPOCTU: OoT 2 0o 3 000 Iy, BMbBpockopocTh: ot 0,1 4o 1000 Iy,

BMbBpockopocTh: ot 0,1 4o 1000 Ty,

Aengetca GyHKLUMOHANbHbIM

aHanoroMm ¢umpmbl Bently Nevada
BN330500

KoadoduumeHT npeobpasoBaHmd:
57 MB/Mm/c

[1anasoH pabourix 4acToT M3MepsemMon
BMbBpockopocTh: ot 15 go 2 000 Iy

Asnaetca GyHKLMOHANbHbIM
aHanorom ¢mpmbl Bently Nevada

BN330750




AATYUKUN BUBPOINEPEMELWEHUA

21

36 erl‘lJ‘IeHMe AaTyUKa:
- Ha WNUbKY
MCNONMHeHUM - pnaHuesoe
- CKBO3HO€
4-20 MA
[JunanasoH paboymnx 4yacTtoT 10 ...1 000 Iy,
160 MKM
MaKcrMarnbHoe 3Ha4YeHre N3MepPaeMoro 0 MY
BMbponepemMeLleHna, pasMax
640 MKM
1280 MKM
[OwranasoH paboumx TeMnepaTyp -40 ... +85°C
C BbIXO4AOM
Mo HAMNPAXEHUIO
OdunanasoH paboymnx yactoT 0,8..200 Iy,

[OuranasoH naMepeHud BrubponepemMellieHnin = 500 MKM

OnanasoH paboumnx TeMnepaTtyp -20..+85°C



MOLOAJIbHbIE MOJIOTKHA

4V301, 4V302,
4V303, 4V304

MM 1 roa

KoadbduumeHT
npeobpa3oBaHuUs:

Macca MonoTKa
(6e3 6oMka 1 oon Macchl):

10 MB/H
1 MB/H
0,2 MB/H

200 r
300r
2000 r
5000 r

22



AATYUKUN CUJIbI 3APA0OBDIE // IEPE

N3MepeHmne ouHaAMUYECKUX YCUnumn,
OENCTBYIOLWMX Ha KOHCTPYKLMM UCMbITaTeNbHbIX CTEHOOB,
060pyOoBaHUA U MPOMBbILLITEHHbBIX COOPY>KEHUI.

4c o BB

[anasoH namMepeHusa CUnbl: [nanasoH namMepeHusa CUnbl:

oT —1000 H Ha pacTtaxxeHue go +100 000 H Ha oxaTue oT —500 H Ha pactsxeHne 0o +100 000 H Ha cxkaTre
[nanasoH paboyrix TemnepaTyp: [nanasoH paboyrix TemnepaTyp:

—60 ... +200 °C —40 .. +125°C
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AATYAUKN ANHAMUYECKOIO AABJIEHNA

asnaeTcs GyHKUNOHaIbHbIM
aHanorom epupMbl

Meggitt CP216

BepxHui npepen nsmepeHmi:
oT 25 go 600 Mlla

MaTepuarnbl YyBCTBUTETbHOMO
SNeMeHTa:
kBapy / HruoGat nutng / T/

sv/sc

MakcuMarnbHaa pabodyasa TemMnepatypa:
o1 200 oo 520 °C

CobCcTBEHHas YacToTa B 3aKperieH-
HOM COCTOSAHU:
>30/>100/>150 Kkl

Ml 3 ropa

BepxHu npepen nsmMepeHm:

oT 0,06 go 250 Mlla

MaTepuarbl Y4yBCTBUTENbHOMO
anemMeHTa:
kBapu,/ LITC-19

3APAOOBbDIE // IEPE

IAYAl [EPE chepuueckume

MakcuManbHaa pabodasa TemMnepartypa:
ot 125°C

CobcTBEeHHasa YacToTa B

3aKPErIeHHOM COCTOSAHUM:
>25/>30/>100 kI,

24



OATYUKN CTATUKO-OANHAMUNYECKOIO OABIEHUS IEPE

[AYAl "OOMbILLUNEeHHbIE

BepxHui npenen namMepeHuni: CobcTBeHHasa YacToTa B MakcuMarnbHasa pabodyaa TemMnepatypa MakcmManbHaa pabodas TemMnepaTtypa
o1 -0,1 0o 160 MTlla 3aKpPEeNIEHHOM COCTOAH MM M3MepsaemMor cpedbl (6e3 oxna)kaeHud):  M3MepdaeMon cpedbl (C oxnaxkoeHuem):
o118 0o 170 Ky 300 °C 1000 °C

25



NPEOBPA3OBATEJIM AKYCTUYMECKOM SMUCCUM 3APAOOBDIE // IEPE

7C 7C 06Lero HasHa4yeH1a 7V MPEOMbILIEHHbIE 7V 06LLIero Ha3HavYyeHmnsa

MEoOMblLUTIEeHHble

7C 7v
I E——

MapKMpoBKa B3PbIBO3aLLMTDI:
OExiallCT6..T3Ga (NpoMblLLIeHHble)

MakcrManbHoe 3Ha4vyeHmne Koadpu-
LIMEHTa 3/1eKTPOaKyCTUYECKOro npe-
o6bpa3oBaHMsa B AnanasoHe paboumx
YacToT NMPW BO3OENCTBUMN:

- NPOoOOJSTbHbIX BOJTH

> 300 - 106 B/M

> 550 - 108 B/M

>1000 - 108 B/M

- NMOBEPXHOCTHbIX BOJTH
>1500 - 108 B/m

OdunanasoH paboymx 4acToT:
30..80 kl'y

50 .. 250 kI,

500 ... 750 KTy,

500 .. 800 kI,

MapKnpoBKa B3pblBO3aLLMTLI:
1EXiblICT6..T4Ga (NpoMbilneHHble)

MaKkcuMarnbHoe 3Ha4YeHMne Koad-
dULIMEHTa 2M1EeKTPOaKyCTUYECKOTO
nNpeobpas3oBaHKMsa B AManasoHe
paboymx 4acToT MPU BO3OENCTBUM

- NMOBEPXHOCTHbIX BOJTH
>1000 - 106 B/M
>10 000 - 108 B/™m

Ounana3soH paboymx 4acToT:
40 ... 100 kI,
50 .. 250 K,

MIMAU 1ron
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AATYHUKUN OBOPOTOB

rpUMeHaeTca Npu NPOBEAEHUY MOPAAKOBOro aHanmsa
(MeTof, CMHXPOHHOIO HaKoMeHMa), B cucTeMax GanaHCUPOBKU
POTOPOB, MPU ANArHOCTMKE MOALLIMMIHUKOB

W OPYTrvX MCcCnegoBaHMAax 1 M3MepeHUax

27

Owmana3oH namMepeHnd CKOpoOCTH

MUHUMaNbHbLIV pa3Mep MeTKM

PaccTosHMe 00 BpallatoLlerocs
obbekTa

8V9I1D, 8V91F

0,002..45 000 06/MuH
0,002..20 000 06/MUH

5 MM

<20 MM



BUXPETOKOBDIE OATYHUKA
D2XX.X.D1.Y.L1.L2.L3.L4.L5.L6.D2.XXX.AB.CD

l/I3MepeHV|e oceBOro casura,
Pa3mMaxa B|/|6ponepeMeL|.|.eHV|;| N paanasibHOro 3asopa.

BUXpeToKOBbIN AaTYMK NpeacTaBnaeT co6om

nepBUYHbIN Npeobpa3oBaTesb
n dopMmnpoBaTeslb CUFHANOB

CTaTuyeckuii 3a3op
(nocTtoaHHaa coctaBngatoLLan)

McxoOHbIM crrHan Pasmax BubponepemelleHmna
BMOponepemMeLleHns (NnepemMeHHada coctaBiatoLlan)
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BUXPETOKOBDIE OATHYHUKU
D2XX.X.D1.Y.L1.L2.L3.L4.L5.L6.D2.XXX.AB.CD

OVMAMETP USMEPUTE/IBHOrO AWAMA3OH U3MEPEHUM AWUANA3IOH USMEPEHUW
LO  YWUCIIA OBOPOTOB
HAROHERRIEA Y MEPEMEIERMS (MPW 1 OTKJTMKE HA OBOPOT)
8 MM 0,2-2,2MM 10 MM
10 MM 0,3-3,3 MM 11 MM
16 MM 0,5-5mMMm 13 MM
20 MM 17 MM 15 MM 0 -60 000 06/MuH
30 MM 1,5-1 MM 20 MM
50 MM 2-18 MM 30 MM

BuxpeToKoBble gaTinKu o61agaloT:

[ | TeMnepaTypHbIM gMana3oHOM MepPBUYHOIO
npeo6pasoatensa oo 180 °C

TeMnepaTypHOM CTabuUnbHOCTbIO 5% Ha 100 °C

YacToTHbIM AMana3soH namMepeHumsa 0o 10 ki

u MoTpebneHnemM Toka MeHee 20 MA

29



BUBPALIMOHHDbIE KAJTUBPATOPDI MIN 2 ropa

YacToTa kKonebaHui (+ 1%):
40;79; 58;159,2

AMNANTYAa NonepeYHbIX KonebaHunm:
<5%

MakcumanbHaga
Macca

Kanmnépyemoro
Aatymka 300r

YacToTa kKonebaHui (+1%):
39,79;79,58;159,2; 636,6

AMNANTYAa NOnepeYHbIX KonebaHunm:
<5%

30



OOPMUPOBATEIAN
CUrHANOB

CornacoBaHune
BbIXOOQHOIO CMrHana
JaTyMnKa un BXoaa
permcrTpupytoLlemn

annapaTypbl




OOPMUPOBATEJIN

CUTHANOB - yeunenue
- punbTpaumsa
- MHTEerpupoBaHue
- UHAMKauus
- npeo6pa3oBaHue
AdaTtyuk
IEPE
q, NKn
4-20 MA

U, mB

Perucrpartop

I[EPE
4-20 MA
U, mB
RS485

32



BUBPOKOHTPOJIJIEPDI

MIMU 2 roaa

LLInpoKMi OnanasoH HacTpanBaeMblx
pPaboumnx YacToT:

®BY: o1 2 oo 40 Iy,
DHY: oT 200 go 2 000 Ty,

[anbBaHW4Yeckasa n3onaumnsa:

- uenem nutaHus;
- TOKOBOIO BbIXOA3;
- UHTepdenca RS-485

33

A621 A631 A632 A633 A634 A635 A636 A637 A638 A639
3apanoBble CUMMETPUYHbIE v
o
IEPE
% v v v
E 4 -20 MA v v
E C oTpuuaTtenbHbIM NUTaHWEM (-24 B) n
g BbIXOAOM MO HanpPsXKeH Mo v
o
g C NONOXUTENBHBIM NUTaHWEM (+24 B) 1
g BbIXOAOM MO HanpPsXKeH o
E C BbIXOAOM MO HanpsaxeHuto (PU)
>
E RS-485 v
o
= BuxpeTokoBble dopmMupoBaTenm
BuxpeTokoBble bopMuUpoBaTenu ¢
BbixogoMm |IEPE
Diagn (curnHan) v v v v
0..10V v v
0..5V v
4...20 MA v v v
g 0/4 .20 MA v
2 RS-485 v v v
1]
ALT (Cyxme KOHTaKTbl) v v v v
AL2 (Cyxume KOHTaKTbl) v v v v
AL3 (Cyxme KOHTaKTbl) v
OK (Cyxme KOHTaKTbl) v v
Reset (Cyxue KOHTaKTbI) v v
o KnaBnaTtypa v v v
)
2 s [Oucnnen v v v v
QI
3
> RS-485 v v v




BUBPOKOHTPOJIJIEPDI

BXoA4

no Tuny NOAKMIOYAEMbDbIX AATYNKOB

3apspaoBble IEPE, PU TokoBble (4-20MA)
CUMMETPUYHbIE

LUundposblie (RS-485) BuxpetokoBble C oTpuuaTenbHbiM/
AATYUKM MONOXXUTEJIbHbIM
nuTaHuem (+-24 B)
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BUBPOKOHTPOJIJIEPDI

35

BbiXO4
0..10V
0.5V
2.20V
0/4..20MA
RS-485
BXO[.

JlokanbHoOe npunoxxe-
HUe A9 SKCNepTHOM
3KcnyaTaumm

MO TUNY BbIXOAA

2 ABapuMHas
3awmra

CyXxoM KOHTaKT OPC UA cepBep
OTKPbITbIA KOJIJIEKTOP

WEB
MHTepdenc

Paspa6oTka nHanBUAyanbHoOM
SCADA Ha WEB-uHTepdemnce



BAPbEPbI UCKPO3ALLUTDI

A701, A702
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MOAYJIN CBOPA O AHHDbIX (ALM)

MU 2 ropga

YacToTa AMCKpeTU3aumnm:

Konmyecrtso kaHanos

KonunuecTtso paspsanos ALLM

37

128 Ky,
2 000 Kl

4

24 6UT
16 6UT

48 Ky,

24 6UT

D001, D002, D007, DO08-XX

144 Ky,
96 Ky,

16 6uT
24 6UT



MOAYJIN CBOPA O AHHDbIX (ALM)

OcobeHHOCTb

YacToTa

OnCKpeTn3auni:

Konwmyectso
KaHanos

Konunuectso
paspanos ALLTM

D0O081-XX

BCTPOEHHbIN
reHepaTop
(BbIXOA)

144 kl'y,
96 Ky,

16 6ut
24 6UT

D0082-XX

TPUITEPHbIN
BXO[,

D0083-XX

D0084-XX

TPUIrepPHbIN BXO4,; C/IOT
micro SD; KHoMKa 3anucu
(REC) Ha SD; Bxoa Ethernet
(DAT, POE); USB-Bxop,
(MnTaHMe/cunTbiBaHME NH-
dopmMaummn)

D0O085-XX

BCTPOEHHbIN reHepaTop;
CNoT micro SD; KHoMnKa 3a-
nucu (REC) Ha SD; Bxon,
Ethernet (DAT, POE); USB-
Bxof (MMUTaHWe/cUnTbiBa-
HWe MHdopMaLmK)

D008X-XX

D0086-XX

cnoT micro SD; KHoMKa
3anucu (REC) Ha SD; Bxoq,
Ethernet (DAT, POE); USB-
BXOM (MUTaHMe/cUnTbiBaHWE
MHbopMaLmm)
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MOAYJIN CBOPA O AHHDbIX (ALM)

YacTtoTa AncKpeTnsaunm
KonunuecTtBo kaHanoB

Konnuectso paspagos AL

39

144 Ky
96 KIy,

16 6uT
24 6UT

64 KMy
48 KIy,

16 6UT
24 6UT

D009-XX, D010, DOT11

64 Ky,

16 6uTt



MOoAYJ1n CBOPA OAHHDIX (ALLM)

DO10, DOT11
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MOoAYJ/TU CBOPA OAHHDbIX (ALLIM) D030

HapexHoe kpenneHme cMeHHOro
Mopaynsa D030 Ha BUHT K HanpaengatoLwen
CMeHHasa HeBblinagatoLas

HanpasngatoLlas ocb 1 60KOBbIE CTEHKM
angd 3afaHng OOHO3HAYHOro Harnpase-

HWE Npu ropsyen 3ameHe moaynsa D030 OCU «KOP3UHBbI» F230
MapKUpoBoYHada Tabnunyka

MpueMHaa «Kop3nHa»
(F230) c dyHKLMeN NaMaTK
KOHOUIypaLmMmM CMEHHOro
monyna D030

Pasbem Ethernet:

- BbIXO[, HEO6paboTaHHOro
curHana (AL, 24 6uT, 128kIM)

- yoaneHHas HacTponka Moayna

NHaunkaTopbl
CYXMX KOHTaKTOB

KpenneHune «<kop3uHbI»
F230 Ha DIN penky
fTopayas 3aMmeHa moayna D030
NPOUNCXOAUT 6e3 OTKPbLITUSA
OTKMOHOM NaHenu,
3almMLatoLLen KneMmbl

PazbeMHoOe coegnHeHmne OTKMAHaa NaHenb 49 3alunTbl
KNeMMHWKOB O/14 OI'IepaTVIBHOVI KINeMMHbIX KOMOAOK OT BHELHMNX

3aMeHbl «KOP3WHbI» F230 BO34eNCTBUM
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MOoAYI/TU CBOPA OAHHDbIX (ALM) D030

IEPE MHpaukaTop noaknioyYeHHoro gatymka IEPE AC WHAUKaTOp peXxxmuma usMmepeHusa
nepeMeHHOM CoCcTaBNsAoLWEeN

+UP WMHAaukaTop NogKnio4YeHUsa NMUTaHUa BHeLWHUX TEST NHAMKaATOP peXXnMa NpoBepKU
YCTPOMCTB (ycunurtenm 3apsiaa, aHasorosble po6oTOoCnoCco6HOCTU
[aT4YMKmM Yyepes popMUpoBaTesb CUrHaNoOB
C BHELUHUM NMUTaAHUEM U T.N.) +24V UHaukaTop NUTaHus

DC WHAUKaTop peXXnMa usMepeHus
MOCTOSIHHOM cocTaBnsaloLEN

KneMmbl ang nogkniovYeHUs OaTYNKOB: Knemmbl yHUpUMLumpoBaHHOro
- IEPE BbIXoAa, 4...20MA

- +24V (aHanoroBbIY BxopA)

- BUXPETOKOBbIE

KneMMbl Ans1 CUHXPOHMU3aL MK
KneMMbl Ans nofaym TeCToBOro YCTPOMCTB Mexay co6oi
CUrHana c BHellHero reHepaTopa

KneMMbl Cyxux KOHTaKTOB,
HacTpauBaeMmblie (3 wT),
«OK» - paboToCcnoco6HoCTb
AaTyuka (o6pbiB)

KnemMmbl nntaHuag, 18 ... 30 V
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BUBPOMETPDI
D101, D141, D142

MapameTpbl
n3MepeHnn

OKHO
N3MepeHuns

43

B16POKOHTPOMb

OunarHocTtmnka nogwmMnHUKOB YOoapHblie UMMynbCbl




BUBPOMETPDI
» [INarHOCTUKa U BUGPOKOHTPOb D101, D141, D142

= [ogkntoueHMe onTMyecKoro TaxomMeTpa (anga D141,D142)
* MHdpakpacHbIM NpoMeTp (ang D142)
= PazbeM microSD gna 3anmcu curHana

= 3aMNKnCb CUrHana, paboTta No MapLupyTam
» BupTyanbHble nprbopsbl

BuépomeTp CnekTpoaHanmusaTop Ocuunnorpad

MapameTpbl
N3MepeHUn

OKHO
n3MepeHus
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BUBPOAHAJIN3ATOP D104

YacToTa anckpetmsaumm ALLIM: 128 KI'L,
KonuuecTtBo paspsagos ALM: 24 ouT
KonnuyecTBO aHanoroBbiX BXOAOB: 4

Ouncnnen: yoaponpoyHblii gucnnem
C MOBbILUEHHOW YTAEMOCTbIO
Ha conHue, 10 grommos, 1920*1200
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BUBPOAHAJIN3ATOP D104

NMporpaMMHoe
obecneyeHue:

- GTL
- GTLd
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AKCECCYAPDI

- LLUnunnbkun

- KabenbHble NepexogHMKn
- MarHuTbl

- ApanTepbl

- KepaMunyeckume nsonatopobl
- KpenexHbln Habop

- KpoHLWTENHDbI

- BockoBaga MacTumka

- YNNOTHUTENbHbIE KOSbLA

- |_|_|'y|-|

- Pe3b60oBble NepexoaHUKm
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KABEJIbHAA NMPOAYKLUA
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3a cBOM cueT
Mbl OCYLLEeCTBUM
Ha BaweM ob6bekTe:

OI'IbITHy}O 2KCrs1yatauunmio
N3MepumnTesibHOro KaHarsla

JeMoHcTpauuio

ob6opynoBaHUA



CUCTEMA BUBPOKOHTPOIJIH

[MOKNN MHCTPYMEHT

0149 pacno3HaBaHUS

70-Tn nedpeKToB
MNPOMbILLUNEHHOrO 06opyaoBaHMA
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Bo3MOXXHOCTU nporpaMMHo-annapaTtHoro komnnekca GTLAB
0N aBTOMaTU3MPOBAHHOM AUArHOCTUKMU Y3/10B NMPOMbILLIIEHHOro o6opyaoBaHuda

KOHTPOIJ1b

BMOPALIMOHHbIX MApaMeTPoB
ob6opynoBaHMs

NMPEAYNPEXOEHUE

aBaleﬁHbIX OCTaHOBOB

NMPOrHO3NPOBAHMUE

OCTaTOYHOrO pecypca
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CxeMa cTauMoHapHoMn

cucreMbl BUGpokoHTpona D53xx




OBPABOTKA OATHNKN, OBOPYOOBAHWE
M NMPUHATUE PELWWEHWMW CBOPWNKNM OAHHDIX

Ypo6cTBo LLnpokun Bbl60op 70 OedekToB

NCnosib3oBaHum4A npoaAyKuUunu

WEB

CTaHKu Hacocbl KomMnpeccopbl

OPC UA, MODBUS
=l | i
QML  —

GTLD2 DESKTOP

Osuratenu BeHTUnatopbl PepykTopbl

YHUPUUMPOBaHHbDbIE
aHanorosble CUrHasbl

ABapuiHas 3alumMTa




LLInpoKui BbIGOP ( op6ura ) ( Conorpana )
BUPTYanbHbIX NPUG0POB | .

[ Ocuunnorpad )—O
[ CnekTpoaHanusaTtop J

BocnpousseaeHue curHanos

dunbtpauusn (ao 50 nopsiaka), C BO3MOXXHOCTbIO BblaeneHusa
MHTerpmpoBaHue, apndopepeH- oTAeNnbHbIX dparMeHToB Aa UX
uMpoBaHMe CUrHanoB nocnepytowiero aHan1sa

MHorokaHanbHas 3anucb

CUrHanoB Mo BpeMeHU unu
Mo ypoBHIO OKTaBHbI aHanus




LLiInpokumn Habop HacTpoek
ANng uHaAnBuayasibHOM
KOHUrypauumm

Ba3a paHHbIX
epeBo o6beKTa .
Aep 6 CrnuncokK 3anuncemn B Touke MOALINNHNKOB
ANArHOCTUKMU KayeHusa u LLUBIM

TpeHAabl
(MOHUTOPUHI)

KoHburypuposaHue

MeXxaHU3MOoB
Pe3ynbTaThl
BMO6pPOANaArHoCTUKU
(JSON)

MopTpeTbl
3apoXkaatoLmnxcs
nedekToB

CneKkTpanbHada

{ BMGPOAMaFHOCTMKa
Jlorn, NnpoMeXXyTouHble |

pesynbTaTbl pacyeTa

MonocoBble, 0OAUHOYHbIE,
rapMoHuYecKue,
MopynupytoLme MapKepbl




KOHCTPYKTOP ANg GOPMMPOBAHNUSA METOAMK M afIFOPUTMOB —
BHELWWHUUN NMPOIrPAMMHDBIN CKPUNT
C UHTYUTUBHbLIM CUHTAKCNCOM

MpenmMyiecTBa. CKpUMNTbI MO3BOMAIOT:

BHeOpaTb Knaccnyeckme MeToankm onpeneneHus
0edeKToB M NPOM3BOAUTb MX KOPPEKLNIO

Ha OCHOBE 3KCMNepUMeHTOB 6e3 BMellaTeNbCTBa B
ocHoBHoe 10

CospgaBaTb M TECTMPOBATb COBGCTBEHHbIE
aBTOPCKWMEe alilfoOPUTMbl N TUMOTE3bl

PelleHue 3aWwmLLeHo
nateHToM N22783616




OcCHOBHble PYHKLMNU ANA 06paboTKU CUMHAIOB, MCMOJIb3yeMble
npu HanMcaHMM anropmMTMOB C MOMOLLbIO BHELLUHEro cKpmunTa

dunerpaumsa OnpegeneHve [NocTpoeHme OnpepeneHuve dasbl

(®HY, ®BY, Nonocosow, MOHUTOPUHIOBbIX ABTOCMEKTPOB U BMGpaL M

Pe>keKTopHbIN) rokasatenem CreKTpoB ormbatoLLew

[ocTyn kK MaccrBam 3agaHue NpaBuT LIBeTOBbIE HAaCTPOMKM MocTpoeHme rapMoHuye-

ToYeK MOACYETa FAPMOHMK OTOBPAKEH WS CMEKTPOB CKUX PSAOB M aMMAnTya-
Ha creKTpax M FAPMOHMK HbIX MOLYALMN

3agaHue ycnoBmm

MOWCKa FapPMOHMK

Ha cnekTpe

BHewHUN ckpunt
nossonser

Onuncatb COBCTBEHHYIO NTOTUKY
OS5 peanmsaumm aBTOPCKMX MeToOMK
C MPUMEeHeHMeM MaTeMaTUUYECKUX BUBINOTEK,

PYHKUMM NO 06paboTKe MAaCCUBOB, LIMKIIOB, U
OPYrMX CTPYKTYP OaHHbIX (BCTPOEHHbIV MHTEep-
npeTtatop JavaScript)




NMepepayva pe3ynbTaToB ANArHOCTUKU BHYTPMU
nporpamMmmbl GTLd peannsoBaHa
c nomMmouwbio popmaTta JSON

JSON no3Bonger:

SKCNopTUPOBaTb pe3ynbTaThl B:
- XML

- PDF

-CSV um gp.

BbiBOOAUTb NMt0BY0 MHDOPMALMIO, KOTOPYIO
MoNb30BaTe b YKAXKeT B CKPUMTE:

- Tekct
- Maccus
- 3Ha4veHma 1 ap.

M6Ko HaCTpanBaTb BU3yalin3aL MO

B COB6CTBEHHbIX MHTepdencax:
- WEB

- SCADA

- QML




YTo ob6neryaeT BHegpeHMe NMHCTPYMEHTa:

Bonee 70 knaccryeckmx anroprUTMoB onpeaeneHmna 0edekToB credyoLlmx o6beKkToB
MPOMbILLIEHHOIO 060PYO0BaAHUS YXKE MHTEPMNPETUPOBAHbI B OTKPbITbIE «CKPUMTbI»:

- MoaLlWMNHMKOB KaveHuda

- MoALMNHMKOB CKOMbXKeHUA

- WBM (wapwko-BUHTOBbLIX Nap YIY cTtaHKoB)
- 3ybyaTbix mepenay

- MnaHeTapHbIX PeayKTopoB

- PeMeHHbIX Nnepegay

- LlenHbix nepegay

- Hacocos

- KoMmnpeccopos

- DnekTpoaBuraTenem

Basa gaHHbIX MOALWMMHMKOB KaueHMsa
(6onee 2500 HanMMeHOBaHMI)

Baza gaHHbIx LB cTaHOYHOro 060pyaoBaHmMs
(cBMAeTenbCTBO O permctpaumm N2 2021620395)

3anaTeHTOBaHHbIM Croco6 BUGPOAMATHOCTUKM
Ons onpefeneHna cTeneHm U CKOpoCTU Pas3BUTUS
3apoxkpatollerocs gedekra

(maTeHT N2 2774697)




NMPUMEPbBI PEAJTIU3ALIUMA
CUCTEM BUBPOKOHTPO/JIA



UHTerpaumnga cucteMbl
BUB6pOKOHTpona D5301

Ha I TIA-12500 B CAY IT1A
MCKY-CC4510

3aKa34yUukK

JIOYMTI - dunnman MNMAO «lMasnpom»

61



CXEMA CUCTEMbI BUBPOKOHTPOJ14 D5301
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MEPCMEKTUBbI PASBUTUA CTALLMOHAPHOM
CUCTEMbI BUBPOKOHTPOJ19 D53XX

JoocHalleHWe dyHKLUMen BUbpoamarHOCTUKM
C noMolLbto BHeapeHmda NO GTLd

YcTaHOBKa paguanbHbIX
BMXPETOKOBbLIX JAaTYMKOB
Ha HarHeTtaTtenb T1A

YCTaHOBKa OCEBOro
BMXPETOKOBOIO AaT4ymKa
Ha HarHeTtaTtenb [T1A

MOHTaX BUXPETOKOBbIX MpenmylecTBa BHEAPEHWUA CUCTEMDI

dopmMmposaTenen A301 rny6o+<oro MaTeMaTN4YeCKOIro aHasinm3a:
BO B3PbIBO3aLLUMLLIEHHOM KOpryce

O6Hapy)keHue gedekTtoB MA
Ha paHHEen cTagmnm Ux Pa3BUTUA

[NMporHo3mpoBaHMe BbIXxoLa U3 CTPOSA
Y310B NMPOMbILLTEHHOro O60pyﬂ,OBa-
HWa onga 3a6narospeMeHHoro naaHnm-
POBaHNA PEMOHTOB

YcTaHOBKa aKcenepoMeTpoB
1C203HM-100 Ha aneKTponBU-
ratenb 1 penyktop MA

YCTaHOBKa
dopmMupoBaTenen Al24

MOHTaX KOHTpoIIepoB A636
B CAY IMA MCKY - CC4510




Mo6unbHag ogMarHocTmka
COCTOAHMUSA CTaHKa 2A626D

LLNnnHAaenbHbIM Y3€n 1 NPUBOA BblOBUXXHOIMO
WNMHOena ropu3oHTasIbHO-PACTOYHOro
CTaHKa Mogenm 2A626d BbINOSIHEHHOIO Ha
AO "CTPOMOOPMALL"

B rArlanaeBcK



CTayuMmoHapHaga cucrema
BUBPOKOHTpPONA
NMPUBOOHOIO peaAyKTopa
KaHaTHOM aoporu
HwxHnn Hoeropoa — bop |

3aKa34ymK
AO HK[,



MHeMoCxXxeMa ,D,VIaI'HOCTMpyeMOI'O O6‘beKTa
WEB / QML

YKa3aHMe MecCT yCTaHOBKM
0ATYMKOB C OTOBpaAXKEHNEM
MIHOBEHHbIX 3HAYEHUNM
(CK3, amnnutyna un T.n.)

OTO6parkeHMe gMarHoCTUpyeMbix
Yy3/10B U1 BblAeNleHne UX LBETOM COMMacHo
pe3ynbTaTaM oMarHOCTUKMU




WEB / QML

CrtaTnctuka
Mo BM6pOaMarHOCTUKE

TpeHabl NO

BUGPOMOHUTOPUHTY




NMPUMEPDI PEAJTUSALUU
DESKTOP NMPUJTOXXEHUW

Kanan 1

R T = B B
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M
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NMporpaMMHoe ob6ecneuyeHue ang ynpaBeineHund yaapHbiM CTeHAOM



3MepeHne 1 B13yanmsaumda
MnapaMeTpoB yaapa Mno onopHoOMy
KaHany 1 KaHanaM M3amMepeHunn.

CoxpaHeHune pe3ybLTaToB
B dpopmMaTax html, xml, xIs, pdf.

feHepauua MNPoToKoNa N3MEPEHUI.

YnpaBneHmne noaBM»XHOM YacTblto
CTeHaa 4yepe3 Modbus.
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MpunoxxeHne pna cHaTua AYX aaTunMKoB BUGpaLmnm



PacueT kKoadpPULIMEHTa NpeobpasoBaHUA
Ha KaXOoM 13 BblGpaHHbIX YacToT.

YnpaBneHne BUBPOCTEHOOM.

[eHepauua MNPoToKoNa U3MEPEHUI.

Mopgenb patumka:
CepuiiHblit Homep:

M3roTosuTenb:
Homep nsmepeus:

Ocb (KaHan):

[farta:

Tun, pasmepH. K. np.:
Ucnbitanua nposen:

AuX

OTKknoHeHue, %
N
S

5

35

MpoToKon ucnbiTaHwit

1V102TB-10
Ne23007

000 "rTNAB"
1

1

10.07.2023
|EPE,MB/Mmc2
Kupeitues [.M.

160 500 900 2000 5500 8000 12000 1600020000

Yacrora, Ny,

gtlab.pro

000 "rTNAB"
+7 831-30 49444

YactoTa, | Koag. | OtknoH., | Yckop.,
Iy, npeobp. % m/c2
5 1,00183 | -2,67058 | 0,655402
10 | 1,04594(1,614565 | 1,922852
15 1,04873 | 1,886009 | 3,313038
30 1,04016 | 1,052896 | 6,169838
35 1,04225 [ 1,256157 | 7,458634
50 1,03522 | 0,573367 | 10,00249
100 | 1,039410,980159 | 10,47004
159 [ 1,02905 | -0,02663 | 11,73622
160 | 1,02937(0,004712 11,73844
200 [1,02932 0 16,54346
300 |1,02683 | -0,24214 | 15,35062
400 | 1,02844| -0,08548 | 15,1682
500 |1,02261 | -0,65213 | 15,10927
600 |1,01983(-0,92217 | 14,75814
700 | 1,01753 | -1,14557 | 14,49031
800 |1,01407 | -1,48174 | 14,33307
900 |1,01559 | -1,33387 | 14,23088
1000 |1,01703 | -1,19376 | 14,37461
1500 |1,01219| -1,6645 | 14,19589
1700 |1,01347-1,53951 | 14,19345
2000 | 1,02066 | -0,84171 | 14,36678
3000 | 1,00046 | -2,80415 | 14,82236
4000 |1,00135] -2,71786 | 14,34599
5000 |0,99191 | -3,63502 | 14,45082
5500 | 0,99566 | -3,27069 | 14,85328
6000 | 1,0125 |-1,63449 | 14,75675
6500 |1,01713-1,18403 | 14,51592
7000 | 1,00928 | -1,94689 | 14,45108
8000 | 1,01957 | -0,94695 | 16,02629
9000 | 1,02848] -0,08156 | 19,27237

10000 | 1,0361 | 0,659001]| 11,32336

11000 | 1,05198| 2,2013 | 12,97177

12000 | 1,05035 | 2,043245] 13,13887

13000 | 1,08901 | 5,798628 | 12,88666

14000 | 1,10692 | 7,538738| 12,51375

15000 | 1,06009 | 2,989332 | 12,20069

16000 | 1,09007 | 5,901485 | 16,16324

17000 | 1,118778,690192| 16,03661

18000 | 1,12296|9,096779| 8,45322

19000 | 1,16501|13,18274 15,66718

20000 | 1,2324 16,60988

19,72949




MMIMNOPTO3SAMELLEHMUE

NN

=

MNoobepeM nnm paspabotaem

OYHKUMOHANbHbIE aHanorm



MMMNOPTO3AMELLEHUE

JaTumk Bnbpockopoctn  [JaTumk ouHaMmyeckoro  daTumk BUBPOCKOPOCTH BuxpeTtokoBble gaTtymKu
2V203TH-XX dasneHunsa 5VI01TB-XX 2V222HH-XX D2XX.

330500 165855 BN-330750 3300 XL NSv Proximity Transducer



MMMNOPTO3AMELLEHUE

AkcenepomMeTp IEPE AkcenepomeTp IEPE Mopaynb c6opa oaHHbIX (ALLM)
TV202TH-XX TV2NTT-XX D030

200350 330400




MMIMOPTO3AMELLEHUE

Akcenepometp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE
TVOOTHB-XX TVI0THB-XX TVI5THC-XX TV152HA-XX TV152HC-XX

301A10, 301AT1 353B31, 353B33, 353B5]1 353B01, 353B03 353B32, 353B34, 353B52 353B02, 353B04




MMMNOPTO3AMELLEHUE

AKcenepoMmeTp AkcenepomMeTp AKcenepoMeTp AKcenepoMeTp AkcenepomeTp
1C103HB-XX 1C103TB-XX 1C302HA 1C307TB 1C20THA-XX

357B01, 357B03, 357B2], 357B02, 357B04, 357B12, 357A08 357B14 357A100
357B33 357B14




MMMNOPTO3AMELLEHUE

AkcenepomeTp IEPE AkcenepomMeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE
TV153HC-XX TV154HC-XX TV20THH-XX TV202TH-XX TV203HT-XX

354C02, 354C03 354A05 625B01, M625B01 603C01, M603C01, 622B01, TO602D01
M622B01, 601A01, M601AO]1




MMIMOPTO3AMELLEHUE

Akcenepometp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE
TVI06HB-XX TVI07HG-XX TVI5THC-XX TVI52HA-XX TV152HC-XX

355B02, 355B03, 352A24 354A04, 354C10 356A01, 356A61 356A02, 339A30
355B04




MMMNOPTO3AMELLEHUE
Oatumkm BMbpockopocTn [HdaTumk BUMOpocKopocTn  daTdmk BUOBpocKopocTn  AkcenepomeTp |IEPE
2A206HH-XX TV214HH-25

2A201TH-XX, 2A201TA-XX, 2A202TH-XX
2A202TH-XX, 2A202TM-XX

638MO1

640B00, 640B01, 640B02, 642A01
641B00, 641B01, 641B02,

640811, 640B12, 640B61,
641B00, 641B01, 641B02,

641811




MMIMOPTO3AMELLEHUE

[OvanasoH pabounx TeMnepaTyp
=196 ... +125 °C

Akcenepometp 1V214HH 6bin paspaboTaH
KaK MOHbIN GYHKLMOHaNbHbIV aHanor
naT4ymka 638MO01 (PCB Piezotronics, Inc.,
CLUA)



MMMNOPTO3AMELLEHUE

Akcenepometp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE JaTuymnK gMHaMmn4yeckoro
TV202TT-XX TV203HH-XX TV295HT-XX TVI58HA-XX nasneHunsa 5VI1I0TB-XX

TO603CO1, TO622B01 602D01, M602D01 605B01 356A02 113B28



MMMNOPTO3AMELLEHUE

MopanbHbI MOTOTOK MopganbHbI MOOTOK MopganbHbIM MOJTOTOK MopganbHbIM MOTOTOK
4V301D 4V302D PAVEIOK]D) 4V304D

086C03, 086C04 086CO01, 086C02 086D05, 086D20, 086D50 086D50




MMIMOPTO3AMELLEHUE

JaTymnK cunbl JaTymK cunbl JaTymk cunbl JaTumk cunbl
4V102HB-XX 4V103HB-XX 4V104HB-XX 4V105HB-XX

208C04




MMMNOPTO3AMELLEHUE

AkcenepomeTp IEPE AkcenepomeTp AkcenepomeTp AkcenepomeTp AkcenepomeTp IEPE
TV202TH-XX 1C103TB-XX 1C102TB-XX 1C103HB-XX TV202TH-XX

8325, 8326 4384, 4384-V 4381, 4381V, 4394




MMIMOPTO3AMELLEHUE

AKcenepoMmeTp JaTymK cunbl AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE
1C301HA 4CI101HB-5 1V108HB/TB-XX TV208HA-XX TV203HH-XX

8309 8200 4508 AS-020, AS-022, AS-030 AS-079



MMIMOPTO3AMELLEHUE

BuxpeTokoBble gatumkm D2XX. BurbpokoHTponnep A633 dopMupoBaTesnb CUrHanos
Al42

Hatuynkm BuxpeTtokosble IN-XXX VIBROCONTROL 920 NEXUS 2690, 2691, 2692, 2693




MMMNOPTO3AMELLEHUE

Akcenepometp IEPE AkcenepomeTp IEPE AkcenepomeTtp IEPE Akcenepometp IEPE
TV102TB-XX TVI5THC-XX TVI52HA-XX TV152HC-XX

3133A, 3133B 3023A, 3263A, 3023M, 30538,
3333A




MMMNOPTO3AMELLIEHUE

AkcenepomeTp AkcenepomeTp
1C103HB-XX 1C103TB-XX

3055C, 3255C, 3088C, 3056C, 3256C, 3152C
3122C, 3122C

AkcenepomeTp
1C20THA-XX

3035C1, 3035C1G

AkcenepomeTp IEPE
TVI02HB-XX

3055B, 3055D

AkcenepomeTp IEPE
TV104HA-XX




MMMNOPTO3AMELLEHUE

AkcenepomMeTp IEPE AKcenepomeTp DopMUMpoBaTENU CUTHANOB
TV303TB-XX 1C22THA-XX AT20-XX

3245C2




MMIMOPTO3AMELLEHUE

AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE LJaTumnk oMHaMm4yeckoro
1V10TTB-XX 1V102HB-XX TV303TB-XX TV152HC-XX nasneHuna 5C20TTA-100-60

8640, 8703 8742A, 8743A 8688, 8766




MMMNOPTO3AMELLEHUE

AkcenepomeTp IEPE AkcenepomeTp IEPE AkcenepomeTp IEPE JaTumnk BUBPOCKOPOCTU  BUXPETOKOBbIE AaTYMKMU
TV203HH-XX TV213HH-XX TV20THH-XX 2V203TH-XX D2XX.

A0322R5 AO0322R5-HT AO0322RTS, AO710GP PR9270V-Ex PR6422, PR6423, PR6424




MMMNOPTO3AMELLEHUNE

Akcenepometp IEPE AkcenepomeTp IEPE
1V202TH-XX TV242TH-XX

AO322L5 (EX), AO760GP (EX), AOI20LF
AO220HF (EX),PR9270-Ex

AkcenepomeTp IEPE
TV202TA-XX

AO0322LC, A0322DS

AkcenepomeTp IEPE
TV212TH-XX

AO420HT

Akcenepometp IEPE
TV202TH-XX

AO021251-EX, A021252-EX




MMMNOPTO3AMELLEHUE

Jatunk anHaMmyecKoro HJaTymnK AMHaMmMYeCcKoro AKcenepomeTtp dopMupoBsaTesnb c1rHana
nasneHuna 5C201TA-250-20 nasneHuna 5C203HH-100-1700 1C290HA-XX Al123-25-02

CP 216 CP 104 CA 602 IPC704




MMMNOPTO3AMELLEHUE

Mopynb cbopa gaHHbIX (ALLM)  Akcenepometp IEPE BuxpeTtokoBble gaTymKm
DO10 1V202TH-XX D2XX.

SIPLUS CMS1200 SIEMENS VIB-OATHNK SO1 SIEMENS BERO



MMMNOPTO3AMELLIEHUE

MiaMepUTenbHbIN KaHan

BunbpoaHanmsaTop D104 BubpomeTtp D141 KOHTPONS Y 3aLLMATHl DOTI

O01IDB-METRAVIB SVANTEK

BunbpoaHanmsatop BunbpomeTtp SVAN974
ONEPROD FALCON

PulseNG Kit



MMMNOPTO3AMELLEHUE

AkcenepomeTp IEPE AkcenepomeTp IEPE
TV202TH-XX TV60OTTH-XX

Emerson SPM Instrument

AO760GP SLC144TB, SLD144
SLD243B, SLD244B

[JaTuMK BUBPOCKOPOCTH
2A202TH-XX

Metrix Instrument

STe917, STe918, STe911, ST6923

MNpeobpazoBaTeNb akyCTM-
yeckon ammccum 7C10THB

MISTRAS

R15a

AkcenepomeTp IEPE
TV202TT-XX

WILCOXON

780A, 786A, 787A,
793.-33,797L-33

=

E —
ES



3aKaXxuTte 3a cBOM cyeT

TecToBble Mbl OCYLLECTBUM
N3MEPEHUS: Ha BawweM ob6bekTe:

+7 831304 9444 1. OnbITHYIO 3KCMyaTauuto
info@gtlab.pro n3MepuUTenbHOro KaHana

OeMoHcTpaumto
obopynoBaHuA

info@gtlab.pro
gtlab.pro

Hukeroponckaa o6nacTb,
r. Capos, y/. LLBepHuMKa, 176

+7 (83130) 4-94-44




gtlab

info@gtlab.pro
gtlab.pro

Huykeropoackaa o6n1acTb,
r. Capos, y/. lBepHUMKa, 176

+7 (83130) 4-94-44



