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OCHOBHbIM HarnpaseHNemM OeATeIbHOCTN NPEanpUsTUA ABNSETCS Pa3paboTKa 1 MPOV3BOACTBO BbICOKOTOYHbIX
CPeAcTB 13MepeHunii, 06opyaoBaHmus cbopa 1 nepeday AaHHbIX N CEPBEPHOro NPOorpaMmMHOro o6ecrneyeHus

[NSi CUCTEM MOHUTOPVIHIA CTPOUTESbHBLIX KOHCTPYKLINIA, FEOTEXHUYECKOMO MOHUTOPUHIE, TEMMEPaTypHOro
MOHUTOPUHIA MPYHTOBbIX OCHOBaHW Ha MM, celicMOMETPNHYECKOrO MOHUTOPWHIA, MTMAPOTEXHUYECKIIX COOPY XKEHUIA.

Hawum peLleHnsa NCnosib3yrTCA B COCTaBe N3MEPUTENbHbIX CUCTEM MOHUTOPUHIA CTPOUTESIbHbIX KOHCprKU,VII?I
N reoTexXHN4eCKoro MOHUTOPUHIra " yCtaHOBNEHbI HA COTHAX KPYMHbIX counasibHO-3HA4YMMbIX

N OTBETCTBEHHbIX 06bekTax B Poccun n CHI.
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N TOHHENN COOpPYXeHnA
036>

OcoboonacHble
NPOMBILLNIEHHbIE OOBEKTHI,
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OBLLEE

Ha3HauyeHue

ABTOMaTV3MPOBaHHas cuctema guarHoctTu4eckoro koHTpona ACOK npegHasHadeHa anst oLeHKM MpOYHOCTH,
YCTOMYMBOCTY 1 SKCMIlyaTaLUMOHHOW HAAEXXHOCTM MMOPOTEXHNYECKNX COOPYXKEHNI NO PeayfsTataM MHOMONETHNX
WNHCTPYMEHTasIbHbIX 1 BU3YyasbHbIX HABMOAEHNI ANarHOCTUYECKMX NoKasaTenei ¢ NoBepOYHbIMI pacHeTamm no
YTOYHEHHbIM PACYETHBLIM CXEMaM C UCMOSIb30BaHNEM (PaKTUYECKMX [ENCTBYIOWMX HArpy30K 1 BO3AENCTBUIN, (DN3NKO-
MeXaHNYeCKNX XapakTePUCTK MaTepnanos, FEOMETPUHECKNX PA3MEPOB, BbIsiBIEHHbIX AeeKTOB 1 (M) NOBPEXAEHNI
COOPY>KEHMSA.

00bekTbl MOHUTOPUHra I'TC

lpyHTOBbIE 1 BETOHHbIE XBocToxpaHunmua MpuyaneHbie CTEHKN TpaHCcnopTHbIe
NAOTUHBI 1 faM0bl 1 6eperoBble COOPY>KEHNS rMopoy3anbl

Pe3ynbTaTbl BHEApEHUS
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MoBbieHne 6e30MacHOCTU SKCMyaTaLmm OnepaTBHOCTb OMNPEaeneHns N3MEHEHNS
coctosiHusa 'TC
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LocTaTo4HOCTb JaHHbIX ons I'IpaBI/U'IbHOIZ OLEeHKN OI'IepaTI/IBHOCTb nposefeHnsa KoMneHcauMoHHbIX
cuTyaummn n NoaroToBkMN KoMneHcaunoHHbIX MGpOI‘IpI/IHTVIVI

MepOonpusATUIN Ha paHHen CTagun pasBuTUs AedeKToB




ABTOMATU3UPOBAHHASl CACTEMA

AUATHOCTUYECKOI0 KOHTPOJIA

CtpykTtypa ACOK

COBOKYMHOCTb 13MEPUTENbHBIX MPUGOPOB 1 APYr1X B3aMOLENCTBYIOLLMX TEXHUHECKMX YCTPOWCTB, 06GEeCcneqnBatoLLyix

rOPU3OHT

nosy4yeHne, nepegady, coop n o6paboTky UHbopMaLnn perynsapHbiX HabNAEHNA AnarHOCTUYECKNX NoKasaTenen
TEXHUYECKOr0 COCTOSIHMS GEPErOBbIX COOPY>KEHUIA, AaMO, XBOCTOXPAHWANLL, MPYHTOBbLIX 1 OETOHHbIX MAOTUH

TPERTPUATVE
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lmppoHabmogeHne MoHuTopUHr MoHuTopuHr BBop py4HbIX BuayanbHble

rPYHTOBOrO 3eMHON N3MepPEHUI HabnaeHns

maccursa NMOBEPXHOCTY

WHTennekTyanbHbIl aHanm3
NHdopMaLmoHHo-AnarHoctTuyeckas cucrema
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YBegomneHne KoHTponb cpokoBs okcnpecc-aHanms3 [NogroToBka VIHCTPpYMEHTBI
O NPEBBbILLEHNN BbIMNOJIHEHVIA MOHUTOPUHIa OTHYETOB U UHON Onsa paboThbl
KpuTepuasnbHbIX PY4HbIX ypoOBeHb JOKyMeHTauum C AaHHbIMU
N MPOEKTHbIX N BU3yasnbHbIX 6e3onacHocTn no dopme NPeANPUATASMA
3HaYEeHUN HabnoaeHuin 3aKasyunka
B pexxmme online
CnocoObl MOHUTOPUHTa:
L]

BusyanbHblie Py4Hble OcHaleHune leopesnyecknii KOHTPOb
HabnogeHns N3MepeHns aBTOMaTU3NPOBaHHbIMN (@aBTOMATM3NPOBAHHBIN 1

KA py4HON)
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PEQPARTYE

KOHTPOJIMPYEMbIE MAPAMETPbI

CpepncTtBa namepeHus
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CKBa>XUHHbIN NHKITMHOMETP

Mbe3omeTp

Tepmokoca

MapocTaTtnyeckuin HuBenup

[PyHTOBOW 3KCTEH3OMETP

BecnpoBogHbie mogynn cbopa 1 nepegayn gaHHbIX
LLIkadhbl cb6opa AaHHbIX

Basosas ctaHuma LoRaWAN
ABTOMaTN3VMPOBaHHbI TAXEOMETP

YKpbITVe TaxeomeTpa

MoHuTOopuHrosas npnama

KoHTponupyemblie napameTpbl

MpenesbHble 3HAYEHNS KONMYECTBEHHbIX

1 KQYECTBEHHbIX MoKasaTesiell COCTOsIHS
MMOPOTEXHNHECKOTO COOPYXKEHVS U YCNOBUIA

€ro aKcnyarawyn, COOTBETCTBYIOLLME [OMYCTUMOMY
YPOBHIO prcKa aBapuiu:

ocapgka Fpe6Hﬂ 1 OCHOBaHUA

rOPU30OHTaNIbHbIe MOABVXXKA Fpe6Hﬂ OTHOCUTENBHO
OCHOBaHMA

MOMOXeHVe NOBEPXHOCTY Aenpeccum
pmnsTPaLMOHHOro NoToka

NPOSIBAEHNS 04aroB COCPEAOTO4EHHON hrnsTpaunm,
cydpo3un rpyHTa, TPELMH 1 NPOCafoK rpyHTa

TemrepaTypHbIi PEXXUM FPYHTOBOrO OCHOBaHUS 1 Tena
NAOTUHbI
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TPERTPUATVE

KOHTPOJIbHO-U3MEPUTEJIbHAS AMMAPATYPA

HSSG
F'mapocTaTUyecKuint HUBENMP

MapocTaTnyecKuini HUBENUP NpeaHa3HayeH anst USMepeHust
OTHOCUTENBHBIX 1 aBCOMOTHBIX 0CaA0K CTPOUTESbHbBIX
KOHCTPYKUMA. CucTema MOHUTOPUHIa BEPTUKaSIbHBLIX MOABVKEK
MPVMEHSIETCS B COCTaBe CUCTEM MOHUTOPUHIA CTPOUTESbHbIX
KOHCTPYKLMIA, FreOTEXHNYECKOrO MOHUTOPUHIa

BIN-D3-10
CKBa)XUHHbIV UHKNUHOMETP

CKBaXKVHHBI UHKJIMHOMETP MpenHasHayveH 4y KOHTPOSIS
rOPV3OHTANBHBIX 11 BEPTUKANBbHBLIX MOABUXEK MPYHTA, OMOM3HEBbIX
MPOLIECCOB, FOPU30HTASIbHBIX CMELLeHN I GOPTOB KOT/IOBaHa Npw
MpOBeneHNN reoTEXHNYECKOro MOHUTOPVHIA, MOHUTOPUHIa
HanpPsXKeHHO-AeOPMUPOBAHHOIO COCTOSHUSA TeNla MPYHTOBbIX MIOTUH,
XBOCTOXPaHUSINLLL U APYTUX UCKYCCTBEHHbIX COOPY>KEHUI

EXGG
IKCTEH30METP FPYHTOBOM

rpyHTOBOI7I OKCTEH3O0METP npegHa3HaeveH OJid KOHTPOIA MOCNONHbIX
BEPTUKa/bHbIX NOOBUXXEK MPYHTOBOIO Maccurmsa B COCTaBe CUCTEM
MOHUTOPWHIa rpyHTOBbIX OCHOBaHWUIM 1 CUCTEM FrEOTEXHNYECKOIO
MOHUTOPUHIra

PLLG
JlaTyuk nopoBoro faBneHuns

[aT4nk NopoBOro AasneHns NpeaHa3HaveH a1s N3MepPeHnNs MopoBoro
OaBneHus rpyHTa npu NPoBeAeHN re0TEXHUHECKOrO MOHUTOPUHIA
rPYHTOBOrO MaccuBa Ha aTane CTPoUTeNbCTBa U aKCryaTaumm
CTPOUTENBHBLIX KOHCTPYKUMIA, B cuctemax ACOK rugpoTexHnyecKux
COOPY>XEHWM, A1 MOHUTOPWHIA OMOJI3HEBbIX MPOLIECCOB W MPYHTOBbIX
OCHOBaHUI
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KOHTPOJIbHO-U3MEPUTEJIbHAS AMMAPATYPA

PLLG DO1 laTuMk ypOBHS BOAbl

[aTunk ypoBHS BOAbI NpegHa3HayeH ons USMePEeHnsi YpoBHS
IPYHTOBbIX BOZ B OTKPbITbIX MbE30METPUYECKNX CKBAXKMHAX NMpU
NPOBEOEHNN FEOTEXHNYECKOrO MOHUTOPUHIA MPYHTOBbIX

OCHOBaHUI CTPOUTESNbHBIX KOHCTPYKLIMIA Ha 3Tane CTPOUTENbCTBA

1 9KcnyaTauumn, ons asToMmaTusaumm nbe30MeTPUYECKX HabnogeHunin
B cocTaBe ACK ruapOoTEXHNYECKNX COOPY>KEHWNIA, KOHTPOSIS
rMAPOreonorM4ecKoro pexxumMa NpupoaHbIX 06bEeKTOB, HAbNAEeHNS

32 OMON3HEBbLIMY CKIIOHaMN

THLG-D00
Tepmokoca 1-Wire

Koca TepmomeTpuyeckas ungposas THLG-D00 npepHasHayveHa
01151 [ONFOBPEMEHHOMO MOHUTOPWHIA TeMrneparypbl
MHOrONETHEMEP3SIbIX MPYHTOB. [prYMEHSAeTCA COBMECTHO

C aBTOHOMHbIMW CHUTbIBATENSAMU 1 NOPTATMBHBIMW permcTparopamu
npowunssofctea HTI «[opn3oHT». TepMOKOChI yCTaHaBnMBatoTCA

B TEpPMOMeETpU4ecKkunx ckeaxkmHax no MOCT 25358-2020

CU-LoRaWAN
. Mopaynb coopa n nepepaym faHHbIX

Mopynb CU-LoRaWAN npegHasHadeH anst cbopa, HakormnaeHus

1 nepegayun gaHHbix no texHonorun LoRaWAN co cpencts
namepeHnn npounadsonctea HTT «fopn3oHT», aHanoroBbIX CTPYHHbIX
OaTyYMKOB Apyrux npomssogutenen, undpoBbiX AaTHNKOB CTOPOHHUX
npounasoanTenen ¢ Bbixogom RS-485

PHG
Mbe3omeTp onycKHOM

OnyckHol nbe3omeTp PHG ncnonbdyetcs ans obyctponcTea
HabnogaTesbHbIX CKBaXXUH 1 KOHTPONSA (OUBTPALMOHHBIX MPOLLECCOB
B CUCTEMaXxX MOHUTOPVHra MrMAPOTEXHNYECKNX COOPYXKEHWIA, a TaKkxXe
OJ151 NPOBEAEHNS B COCTaBe CUCTEM MOHUTOPUHIA rMapoCcTaTn4eCcKoro
pasneHus. NMbe3oMeTp NO3BONSET ONePaTUBHO NONy4YaTb AaHHbIE

0 MOBELEHNV KPUBOW Aenpeccumn 1 punsTpaLMoHHbIX MOTOKOB B Tene
COOPY>KEHVS 1 NPUNErarLLmX TEPPUTOPUAX
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O0bOPY1I0BAHUE Cb0PA U NEPEOAYUN AIAHHBIX

PyyHo#
c00p AaHHbIX
Smart Logger
[MopTaTyBHbIN perucTpartop
lpoBoaHbIE
CUCTEeMbI
CU-RS485
Mopynb c6opa n nepegayn
OaHHbIX No nuHuM RS-485
becnpoBopaHble
CUCTEeMbI .
CU-LoRaWAN
Mopynb c6opa 1 nepegayn
OaHHbIX
becnpoBopgHble
0a3oBble
CTaHLUK

BasoBas cTaHuus

LoRaWAN

TSG-S01-2
CunTbiBaTEND CTPYHHBIX
[aT4YNKOB NMOPTaTUBHbIN

TSG-S01-VW

KoHTponnep cTpyHHbIX
JaT4ynKOB

el

CU-NBloT

Mogynb c6opa 1 nepepa4n
JaHHbIX

CU-LTE
Mogynb c6opa 1 nepegayn
[aHHbIX

MBS-VTOL-LoRaWAN
BecnnnoTHbIN KoMMnekc
cbopa gaHHbIX
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PEQPARTYE

WHO®OPMALWOHHO-AUATHOCTUYECKAA CUCTEMA
GORIZONT GEOTECHNICAL SOLUTION

WHudopmaumoHHo auarHocTuyeckas cucrema (MAC) —
3TO0 cepBepHOE NporpammHoe obecnevyeHue, ycTaHaBIMBaeMoe Ha cepsep

CUCTEMbl MOHUTOPUHIa, NpeAHa3Ha4YeHHoe ANg.

MoBbiweHMsi 6e30MacHOCTY COOPYXKEeHUIA MyTeM OnepaTUBHOMO NHDOPMUPOBaHYS SKCMyaTUPYIOLLEro nepcoHana

0 HapyLUeHUsix B paboTe COOPY>XXEHNIA HA PaHHUX CTafMsAX Pa3BUTUS LECTPYKTUBHBLIX MPOLLECCOB

opl'aHVISaLI,VIVI aBTOMaTU4EeCKOro onpoca ancTtaHumoHHon KVA B COOTBETCTBUM C MPOrpaMmmon HaTYPHbIX HabnogeHuin

Py4Horo BBoga gaHHbIX 3aMepoB HeaBToMaTuanposaHHon KVA

OnpepeneHunsi nokasaTesieil COCTOSHUS COOPY>)KEHWI 11 SNTIEMEHTOB KOHCTPYKLWIA, Ha OCHOBE MOJTyYEHHbIX AaHHbIX

ConocrasneHus nony4eHHbIX aBTOMaTN3npPoOBaHHbIM N PyYHbIM crnocobom OaHHbIX msmepeHvuZ C KputepunanbHbIMA

3Ha4YeHnAMn

G)OpMVIpOBaHVIﬂ 1 Bblga4yn npenynpegnTesibHbIX CUrHaNoB Npu NpeBbIlUEHNN KpUTepranbHbIX 3HaYeHnn

CEPBEP
BBOJA/BbIBOJA
HORIZON
10 SERVER

MOAYb

MEPBUYHONM AHANUTUYECKIIA

OBPABOTKM MOAVIb
JAHHbBIX
MOAVIb

CAMOJNATHOCTIKIA POSTGREE
CUCTEMbI SQL
MOHWUTOPWHTA

e N\
XPAHUMILLIE Sl
COMPSKEHIAS
NEPBUYHBIX
LY C IPYIIAMIA
CUCTEMAMMY
g J
e I\
T VORI
©OPMUPOBAHIS
GEOTECHNICAL .
SOLUTION
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WHO®OPMALWOHHO-AUATHOCTUYECKAA CUCTEMA
GORIZONT GEOTECHNICAL SOLUTION

B o

Gorizont Geotechnical Solution npeacTtaensieT co6oi [mbkas apxutekTypa Gorizont Geotechnical Solution
nporpaMMHOe peLleHne, NpeaHasHavYeHHoe OJis [JaeT LUMPOKNE BO3MOXKHOCTU HACTPOWKM

cbopa, XpaHeHns, 06paboTKN 1 BU3yanu3aLmmy GaHHbIX, KoHdurypauuy MO B cOoTBETCTBUN C NOTPEBHOCTAMU
nosny4yaemMbix ¢ aBToMaTuanpoBaHHbix KNA, 3aKag4vika 1 NpPefocTaBnseT 60sbLIOe KONMYECTBO
YCTaHOBMEHHbIX Ha ITC 1N BBOAUMBIX BPY4HYHO HacTpanBaeMbIX NHCTPYMEHTOB BU3yanu3auuy gaHHbIX

CepBepHoe nporpaMmHoe ob6ecnevyeHne
Gorizont Geotechnical Solution peann3oBaH nop, 0C Linux

[porpammHoe peLueHne obnagaeT BbICOKOM NPOU3BOANTENIbHOCTLIO 1 HAAEXHOCTLI0. O no3BonsieT opraHM3oBaTh
annapaTHOe pe3epBrpoBaHne AN NPenoTBpaLleHns c6oeB B paboTe 1 NoTepu AaHHbIX. [porpammHoe
obecneyvyeHne OpUeHTUPOBAHO Ha PaboTy C MOTOKOM AaHHbIX OT 60MbLLOr0 KONMYeCcTBa AaTHNKOB PasHOro Tmna,
PacnonOXXeHHbIX Ha TEPPUTOPMANIbHO Pa3HECEHHbIX 0ObeKTax

Yposensyrpoms Cocrasie = Yerposicrao Xawan 2 Omscarme Bpewn pavana Kewruposanne 2 Bpenak:

CXBAXUHSI % Es CXeMa PaCTIONOKEHYA HEKIMHOMETRIHECKUX CKBAKUH =2

| Kavans: MO WO 0 WO

e R |

Tern

O cxeaxnria 1
(] CrsaxmHa 2

O Cxeaxina 3
) CkeakrHa 4

svoarou |\

® a8 e

Cratyc CU-GPRS 2 B

KaHane: HO H64 0 mO

Teru

W C336Craye ~ 8 &
m O337Cratye ~ 8 @
m O 23sCraye ~ & =
m O339Crarye » 8 =

B Aepesa patvikon o iz
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Cepsep cuctembl moHuTOpUuHra Gorizont Geotechnical Solution
peanu3oBaH no npuHuuny oonayHoro MO

JocTtyn K pabo4mnin akpaHy onepatopa (APM) cuctembl MOHUTOPUHIA OCYLLIECTBASIETCS Yepes3 bpayaep,
3TO AaeT BO3MOXXHOCTb HEOrPaHMYEHHOro JoCcTyna K pabodemy ctony cuctembl ACOK ¢ noboro komnerotepa
NOAKJITFOYEHHOrO K JTIOKaJIbHON CeTn 06bekTa

OcHoBHble hyHkuumn UAC

> ABTOMaTU3auus onpoca LAaT4MKOB KOHTPObHO-u3MepuTensHom annapatypbl (KVA), yctaHoBneHHbIx Ha [ TC
> O6paboTka NonyyYeHHbIX AaHHbIX Y NPEeaCcTaBneHe nx B BUOe HOPMNPOBAHHBIX 3HAYEHNI

> CpaBHeHMe Nosy4eHHbIX OaHHbIX ¢ KpuTepuamin 6e3onacHoi akcnnayatauum 'MC

> Bbigava npegynpexxpatoLmx coobLLEeHNIn 0 HapyLLeHun Kputepres 6e3onacHoi akcnnyatauun [TC

> CospaHve 0oNroBpeEMEHHbIX apXMBOB Ha CEpPBEPHOM 060pyA0BaHUN

> OTobpaxxeHue nHgopmaumm o coctosHum ['TC Ha 9KpaHe MOHUTOPOB aBTOMAaTU3UPOBaHHbIX pabounx mecTt (APM)
B BuAe 1abnuu, rpadrkos, TPEHAOB, TPEXMEPHBIX MOoaenei
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