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ABTOMATU3U pPOBdHHbIE CNCTEMDI
reotexHn4eCKkoro MOHUTOPUHTIa

LleHTp
[e0TEXHUYECKUX
NceaepoBaHUM




__ OcHoBHbIE Uenu nposegeHnsa reoTeXxHNYeCcKoro
MOHUTOPUHrA:

MG
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nony4yeHme ob6veKTMBHON MHPOPMALUM 06 N3IMEHEHUN COCTOAHUA MaccuBa
FOPHbIX NOPOA,;

onpegeneHue 3HHDHOMEDHDCTEF1 M3IMEHEeHUM COCTOAHMA MacCuBa FOPHbIX
nopog;
CpaBHeHWE NONYHEHHDBIX PE3Y/IbTAaTOB MSMEDEHMFI C 3HaYeHNAMU PACHETHDbIX

napameTpoB AaA ONTUMM3ALUU TEXHONOIMYECKOro npouecca U NPUHATUA
YNPaBAEHYECKUX PeLLEeHUN;

csoeBpemeHHoe  dopmupoBaHME  aBapPUIMHOrO  OMoBeLleHWa  Npwu
NPeBbILEHNN 3HAYEHUI KOHTPONMPYEMbIX NapamMeTpoB;

MUHUMMU33AUMA reOTEXHUYECKUX PUCKOB, NPOABIEHME KOTOPbIX 0byCc10BNEHO
TonorpaduUeckMmMm, UHKEHEepPHO-reoNIorMYeckMMm, rmaporeos1IormyecKumm
N reoMexaHUYeCKMMU YCIOBUAMM parioHa paborT;

BbIMO/NHEHWE HayYHO-TEXHUYECKUX paboT, pa3BuTME nNpeacTaBAEHUHA O
npoueccax B MacCMBax ropHbIX Nopos,

FEQTEXHUYECKMIA MOHUTOPUHI



__ OcHOBHbIE 3a4a4M reoTeXHU4YeCcKoro MOHUTOPUHTIA.
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onpeaeneHne nepeyHAa napameTpoB MacCcMBa TOPHbLIX MOPOA, KOTOpble
HeobX04MMO KOHTPONMPOBATb;

onpeaeneHne MeToaos NPoBeaeHMA U3MEPEHNI AN KOHTPOAS BblOpPaHHbIX
napameTpos;

NOly4eHWE  pPacCyYeTHbIX  3HAYeHUN  KOHTPONUPYEMbIX  NapPameTpos
(npoBeaeHWe pacyeToB, MaTeMaTUYECKOe MOAENIMPOBAHME);

onpeaeneHne pernameHTa NPoBeAEHUA U3MEPEHUNA;

pa3paboTKa NpOeKTa aBTOMaTU3MPOBAHHOM CUCTEMbI EOTEXHUYECKOro
MOHUTOPUHTA;

nocTtaBka 0bopyaoBaHWA, MOHTAXK M NYCKO-HaNaAKa aBTOMaTU3MPOBaAHHOM
CUCTEMbI MOHUTOPUHTIA;

9KCNyaTaums U TeEXHUYECKoe 06CnyKUBaHUE CUCTEMbI MOHUTOPUHTa;
aHa/M3 U MHTepnpeTauma Nosly4eHHbIX Pe3y/bTaTos.

FTEOTEXHWYECKMA MOHWTOPKHHT



__ MOHUTOPUHT Kapbepos
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FEOTEXHWYECKMA MOHWUTOPUHT




VMioH UTOPUHT KapPbepoB l Mbe3oMeTpUHECcKUe CKBaKMHDI

MHorobasoeble NbEE30OMETDLI

™
WHKAMHOMETPUYECKME CHBAMMHEI
L IKCTEHIO-MHKNMHOMETPHYECKUE CKBAMMHBI
ot TpocoBble TpelwMHOMepb!
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FEOTEXHWYECKMA MOHWTOPUHT




[NbesomeTprYecKre CKBaHMUHGI

Mbe3omeTpbl

MHorobaszoeblie Nee30METPbI

™
WHKNMHOMETPHUYECKHME CKBAKMHDI
IHCTEHIO-MHKNMHOMETPHUYECKUE CKBAMMHDI
- Tpocosble TpewmHOMEpbI
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__ JlaTyuKu nopoBOro AaBneHUnA

Ha3HavyeHue:

* MOHUMOPUH2 UBMEHeHUA Noposo20 0assneHUsA
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FEOTEXHWUYECKHMHA MOHUTOPUHI



__ Npumepbl yCTaHOBKU

YecmaHo8Ka 8 cKeaXuHy 3arnosnHeHue CHAMue Hyneeabix
2PAHYUPOBAHHbLIM MoKa3aHul

Mﬁ beHmMoHUMom
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FEOTEXHWUYECKHMHA MOHUTOPUHI



lNbe3omeTpuHecKre CKBaWHbI

__ MHorotoyeyHblie NnbesomMmeTpbl l

I MHorobasoeble NbEE30OMETDLI

™
WHKAMHOMETPUYECKME CHBAMMHEI
L IKCTEHIO-MHKNMHOMETPHYECKUE CKBAMMHBI
ot TpocoBble TpelwMHOMepb!
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__ MHoroTo4yeyHble nbe3omeTpbl

Ha3HayeHue:

* MoHUMOpPUH2 Nop0o80o20 0a8/1eHUA HA PA3MUYHbIX

S
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__ MHoroTto4yeuHblie nbe3omeTpbl
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FECTEXHWYECKHMA MOHWTOPKHT



__ UHKNMHOMeTpUUYEeCKMe CKBAXKUHbI | Meesomerpuseckve craamums
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| MuorobazoBkle NbE30METDbI

™
WNHKAMHOMETPHUYECKKWE CKBAMMHBI
- IHCTEHIO-MHKNMHOMETPHYECKWE CKBAXKWHBI
- Tpocoeble TpewWHoMepbl
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. HK/IMHOMETPpUu4YeCKkne CKBaXX1Hbl

N

S
Cneyuanu3upoeaHHsbIe

UHKAUHomMempu4eckue mpybeol:
MG 4 HanpaensalWux KaHAeKuU
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__ NMopTtatBHaA UHKAMHOMETPUYECKAA CUCTEeMa
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FEOTEXHWUYECKHMHA MOHUTOPUHI



__ NMopTtatBHaA UHKAMHOMETPUYECKAA CUCTEeMa
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FEQTEXHWUYECKHMHA MOHUTOPUHI



__ NMopTtatBHaA UHKAMHOMETPUYECKAA CUCTEMA
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FEOTEXHWUYECKHMHA MOHWUTOPUHI
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MNbe3omeTpuyecKne CKBaXHMHbI

__ JKCTeH30-UH KAMHOMETPUYHECKHUE
CKBAXUHbI

MHorobazoebie NeE30METPLI

MHKAMHOMETPUYECKME CHBAMMHEI

IHCTEHIO-MHKNMHOMETRPWYECKME CHBAMMHbI

TpocoBble TpelwrHoOMepb!
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FTEOTEXHWYECKMA MOHWTOPUHI
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__ DKCTEH30-UHKIMHOMETPUUYECKME CKBAXKUHDI

Ha3Ha4yeHue:

3-D cK8AMUHHbIU MOHUMOPUH2
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FEOTEXHWUYECKHMMA MOHUTOPUHI



__ JKCTEeH30-MHK/IMHOMEeTPUYeCKue
CKBaXUHbI

~ JKCMeH30-UHKAUHOMeMmpu4ecKas
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FEOTEXHWUYECKHMHA MOHUTOPUHI



__ DKCTeH30-UHK/IMHOMeTpU4YecKue
CKBaXUHbI

[Toumep c6OPKU KOMOHHbI:
- ABS mpybbl ¢ Myghmosbim coeOuHeHuUem

- MaaHumHsle pegepeHcHbie MapKu
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FEOTEXHWUYECKHMHA MOHUTOPUHI



e TPOCOBbIﬁ TpEMHHOMEp l MNbe3omeTpU4ecKne CKBaKUHBbI

| Mnorobasosbie NbE3I0OMETPLI

™
WHKAMHOMETPHUYECKWE CKBAXMWHbI
- IKCTEH3O-MHKTMHOMETPHUYECKWUE CKBAMMHBI
- TpocoBble TpewMHOMEpPbI
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__ TpocoBbli TpewmHomep
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Cmewjarowjasaca moyka. .,
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FEOTEXHWYECKMA MOHWTOPUHT




Moa3emHble BbipaboTKu
—
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FEOTEXHWYECKMA MOHWUTOPUHT




— MEXID axcTeHcomeTp

__ NopzemHbie BbipaboTKK

B AHKEpHBIe AATYMKKU HarpysKu
!
I MNeeszomeTpehl
i TEHEDMETPHHECHHE AaTHHMHIA
I I Jatyunkn pasneHuna
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FTEOTEXHWYECKMA MOHMWTOPUHHI



3 MEXID sxcTeHcomeTp
__ MEXID akcreHcOMeTp

. AHKEpPHBbIE AaTYMKK HArpy3KuM
} MeezomeTpol

| -y TeH3OMETPUYECKUE AATHUKM

! I Odatyuku gasneHua

4
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FTEOTEXHWYECKMA MOHWUTOPUHI



__ MEXID 3KkcTreHcomeTp

AHKepHasa ToUKa PacnonoxceHue aHKepHbIX

T moyYeK Ha pasHom
paccmosHuUU om 2paHuybl
ebipabomku noseosaem
noay4yame UHgopmayuro
0 BHYMpPEHHUX
cMewjeHUAX 8 2pYHMoeom
maccuse

¥
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FEQTEXHWUYECKHMA MOHWUTOPMHI



__ MEXID 3KkcTreHcomeTp

AHKepHasa TouKa PacnonoxceHue aHKepHbIX

s moyYeK Ha pasHom
paccmosHuUU om 2paHuybl
ebipabomku noseosaem
noay4yame UHgopmayuro
0 BHYMpPEHHUX
cMewjeHUAX 8 2pYHMoeom
maccuse

W

M3HavaneHoe
NONOMEeHue
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FEQTEXHHUYECKHMA MOHWUTOPMHI



MEXID skcTeHcOmeTp

lMpumep ycmaHoeKu
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FEQOTEXHWYECHMIA MOHWTOPKMHT



MEXID skcTeHcOmeTp

flpumep ycmaHo8KuU
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FEOTEXHWYECKHMA MOHWUTOPUHT



— — MEXID akcTeHcomeTp

__ AHKepHble AaTYUKU Harpy3Ku :l
Ii

AHKEpPHbIE AaTYMKK Harpy3Ku

X MbeszomeTphl
P TeH3oMeTpuYeCcKue AaTuMKK
i I Jatiyuku gasneHua

CAVERN
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FEOTEXHWYECKMA MOHWUTOPUHT



__ AHKepHble AaTYUKU HaArpy3Ku
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FEOTEXHWYECKMA MOHWUTOPUHT




- — MEXID akcTeHcomeTp

__ Mbe3omeTpbl

AHKEpPHbIE AaTYMKK Harpy3Ku

l \ MbeszomeTphl

Lo TeH FIOMeTPpHYEeCKKe NaTHMHKA

i
I Jatiyuku gasneHua

CAVERN
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FEOTEXHWYECKMH MOHUTOPUHI



__ MNbe3someTpbl

Ha3Ha4yeHue:

* MOHUMOpPUH2 NopoB80o20 0AB8/1EHUS
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FEOTEXHWUYECKHMHA MOHUTOPUHI



—  MEXID aKcTeHcomeTp
_ TEH3OMETPMHECKHE AdTYUKHA
m AHKEpPHbIE AaTYMKK Harpy3Ku

MNbesomeTpbl

TeH FOMeTpHYeCKHe O0aTHMHKKA

Jatiukun gasneHua

TUNNEL
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FEOTEXHWYECKMH MOHUTOPUHI



__ TeH3OMeTpUYECKUe AaTYUKU

Ha3zHayeHue:
MoHUMOopUH2
HarnpaxceHul 8 bemoHe,
memasne u
HenezobemoHe

* [lpusapusaemeie

* 30K/100HbIE
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FEOTEXHWYECKMA MOHWTOPUHT



__ TeH3OMeTpUYECKUe AaTYUKU

Mpumep ycmaHo8Ku
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FEOTEXHWUYECKHMMA MOHUTOPUHI




__ TeH30MeTpUYECKME AATYUKMU

—

“llpumep'yemaHosKuU
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FEOTEXHWYECHMIA MOHWTOPKMHT



- — MEXID akcTeHcomeTp

__ AaTtynkKku pasneHun

! AHKEPHBIE AATYUKK HATPY3KK
X MbeszomeTphl
[— TeH3oMeTpuYeCcKue AaTuMKK

I \ Jatiyuku gasneHua

CAVERN
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FEOTEXHWYECKMH MOHUTOPUHI



__ Datuuku pasneHun

Ha3HaueHue:

MoHuUmMopuHa 0asneHus
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FEOTEXHWUYECKHMHA MOHUTOPUHI



__ Jatyukun pasneHus
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4B, ipumep ycmanosxu
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FEOTEXHWUYECKHMMA MOHUTOPUHI



MOHUTOPUHT OTBANOB U AaMb XBOCTOXPaHUNULL,
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FEOTEXHUYECKMA MOHWTOPHHT



MOHUTOPUHTI OTBANIOB U p,amﬁ XBOCTOXPaHUIULL

l TuTaHoBbIE NLE3OMETPLI f“l

BHCTEHSD-HHHHMHDMET{)I:I
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. ,ﬂ.HCH’DBbIE IKCTEHCOMETPbI
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FTEOTEXHWMYECKMIA MOHWUTOPHHI



__ TutaHoOBbIEe Nbe30MeTpbl

l TuTaHoBbIE Nbe30METpPbI ,—1
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__ TutaHoBbIEe Nbe3oMeTpbl

Ha3Ha4yeHue:

* MOHUMOpPUH2 NopoB80o20 0a8/EHUSA 8 8bICOKOKOPO3UUHOU U
aepeccusHou cpeoe.
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FEOTEXHWUYECKHMMA MOHUTOPUHI



__ TuTaHoBbIE Nbe30MeTpbI
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oambebi

FEOTEXHWUYECKHMHA MOHUTOPUHI



__ DKCTEH30-UHKAMU HOMETPDLI

IKCTEH3O-MHKTMHOMETPLI /_\L
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FTEOTEXHWMYECKMIA MOHWUTOPHHT



__ JKCTEH30-UHK/IMHOMETPUYECKUE CKBAXKUHDI

~ JKCMeH30-UHKAUHOMeMmpu4ecKas
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FEOTEXHWUYECKHMHA MOHWUTOPUHI



__ JKCTEeH30-M HK/IMHOMEeTPpUu4YeCKne CKBa*X1Hbl

[TopmamueHbil \
MEMS
\ UHK/AUHOMemp
M
N [TopmamueHeoil
N  T-REX
3KCmeHcomemp
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FEOTEXHWUYECKHMMA MOHUTOPUHI



__ DEX-S ctauMOHapHbIN 3KCTEH30-UHKANHOMETP

AHKepHbIl X80CMOBUK Moddeprcusarowyull
020/1080K

Tpybbl ¢ Ma2HUMHbBIMU
MapKamu

DEX-S 30HOWbI
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FEOTEXHWYECKMA MOHWTOPUHT



__ DEX-S craumoHapHbIA 3KCTEH30-UHKANHOMETP

DEX-S ckeaxuHa ¢
gepxHell
pegepeHcHoU
moyYkKoU

DEX-S ckeaxcuHa ¢
HUXCHeU
pegepeHcHoU mo4YKoUl
(aHKepHbIU
X80CMOBUK)

FEOTEXHWUYECKHMHA MOHUTOPUHI
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MOHUTOPUHTI OTBANIOB U p,amﬁ XBOCTOXPaHUIULL

. [IUCKOBbIE IKCTEHCOMETD!
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FEQOTEXHUYECKMIA MOHUTOPMHI




__ J1CKOBbI 3KCTEHCOMETP

Ha3zHayeHue: uamepeHue rnpooosbHbix 0egpopmayuli
mesna 0ambei

BHewWwHWI BUA, AaTYNKOB Mpumep yCTaHOBKM B

M G Teno agambel

Manitaring Systems Group
FEQOTEXHMYECKHMA MOHWTOPUHHT



__ Cuctema peructpaumm AaHHbIX
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\IAlog 310 cucTtema ANA aBTOMATMUYECKOMN perncTpaumnm nsmepeHui,
31a4M JAHHbIX, U CUTHA/IbHOTO OMNOBELLEHUA:

1. OMNIAlog, yepes 3G poyTep, nmbo Apyrou
KOMMYHWUKALWUOHHbIKN UHTepdenc oTnpaBnAeT NaKkeTbl AaHHbIX Ha
cepBep B COOTBETCTBMM C 3a43aHHbIM MHTEPBAIOM

2. [laHHble npoxogAT npeaBaputenbHyrd  0bpaboTtky, ans
MCKIOYEHMA CNYYAMHbIX 3aBblWEHHbIX M QHOMA/IbHbIX MOKA3aHUMN

3. OMNIAlog moxeT ObiTb HACTPOEH AN8 OCYLeCcTBAeHUA
onoseuweHua (Hanp. depe3s SMS/email) nnm aktusauum cupeH /
CUFHANbHbLIX OrHEeMW npu npesbilWeHUn [ONYyCTUMbIX Npenesos
NOKa3aHUMN.

FEOTEXHWUYECKHMMA MOHUTOPUHI



__ Cucrema permctpaumm AaHHbIX

%.‘

ARM Cortex-M3 MCU, 1 MB Flash, 120 MHz CPU, ART

. POlECCOD Accelerator, Ethernet
OneparveHan NAMATb 1 Mbyte RAM ¢ nogaepHKOM pe3epeHoro
KOMNWPOBAHMA
XpaHeHue AaHHbIX SD kapra, 2 GB

BbICOKOTOYHbIE, C MHAWBKMAYaNLHOW baTtapeei n
TEMMNEPaTYPHLIM KOMMNEHCATOPOM

| XpaHeHMe faHHbIX
TemnepaTypHbIH, BA@XKHOCTH
2
8 aHaNoroBbIX MHAWBMAYANBLHO KOHGUIYPHUPYEMBIX C
NOAAEPKKOI NNaT paciumpeHus, 2 uMdpoBbIX
LCD gucnnei 128x64, RJ45 lan, RS232 COM-port, USB,
2xRS485
5,41 BbiCOKOTOUHOE; 1,57 cTanaapTHoe; 0,45 BbicTpoe
OanHbie RS-485 modbus RTU
A 24-6UTHbIN, aBTOKaNMGPYEMBIA
P 3aluTa KaHaNoB OT NepeHanpAXKEHWsA, CMeHbI
NONAPHOCTM, ra30pa3pAgHan 3alLuTa OT 3aMbIKaHUA
| Nurawwe | 10-308, A0 5A
128
-30 +70°C Bo Bpemn paboTsl, -40 +85°C NpyM XpaHeHuu
, Beb (HTTP), FTP kaunent, MAIL, SMS, 3anuce ¢ainos
o

MG
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FEOTEXHWUYECKHMHA MOHUTOPUHI
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CNACUBEO 3A BHUMAHWE!

lHyp-CyntaH, agpec TypaH 50
Odwuc 10 610k 2, 3Tax 4, opuc 10
info@msg-asm.kz

+7 700 100 19 21
Monitoringsystems.kz
info@msg-asm.kz

LeHtp
MeoTexHHYEeCHHY

HecrepoBaHHA FEOTEXHHUYECKMA MOHHUTOPKMHT


mailto:info@msg-asm.kz
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