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AHppen Ynbuc

3aMecTuTeNb MUHUCTPA
cTpouTenbcTBa U XKKX
Poccurckon depgepaLmnu

((Mbl PEKOMEHAYEM PETMOHAM W
MPEANPNATIAM B CAEPE TEMJIOCHABXXEHNA
[PU CTAPTE OTOMWTEbHOI0 GE30HA
NCN0Nb30BATb 3TY [BAC MOHWTOPWHIT W
[0[10bHbIE TEXHOOT AN U POBECTK
JHEPrOAY/IUT TENOBbIX CETEN, YTO MO3BOSNT
YCTPAHUTb NPOB/IEMHbBIE TOYKW 110
HACTYN/IEHWA CEPE3HBIX X0/10[10B»

29 aBrycTta 2018 r.
TACC
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MWPOBbIE NMOKASATENIN HA 2023-2024 TO/i

0,93 wens

o6beM pbiHKa MOHUMTOpUHra Tennoceted (CAGR 9,7% 2025 - 2033)

100%

TennoTtpacchl nokpbiBaeTcss BAC-MOHUTOPHUHIOM, BK/lOMas TPYAHOAOCTYIMHbIE
YYHaCTKH, KOTOPbI€ HEBO3MOXKXHO OGCHGAOBaTb BPY4HYIO

pe3ynbTaThl:

9 009
» 98,6 /o - yTeyek BbIgBNgeTCsS Npu NOMOoLLMU e 1 /o - CHMXKEHUE PUCKOB Be30nacHOCTH
BAC no TecTtoBbiM BblJ1eTaM ONng nepcoHana, 3aHMMarLWwerocss MOHUTOPUHIOM

McToununku: Datalntelo (2024); Verified Market Reports (2024); Technavio (2023); Archiva Market Research
(2025); FLIR/DJI/Workswell — oTkpbiTble nccnenoBaHus no TennoBU3MOHHOMY MOHUTOPUHTY



MWPOBOW OMbIT

MpuMepbl UCNONb30BaHUA OPOHOB C L,eNiblo MOHUTOPHUHIA TennoTpacce

OaHua, HOFOR - Ucnonb3oBaHHue
APOHOB A1 NOUCKaA TennonoTtepb €
NOMOLLbIO TeMNJIOBU3OpPa

HOFOR

LL

BEPOATHbIX MecTa yTeyek 6bi/10 BbISIB/IEHO Ha
yyacTke anmnHon 2888 kM, bnarogapa BAC

S50%

CHM>KEeHME NoTepPb BOAbI MOCNE BBOAA €XXEroAHbIX
obnetos

CylecTBeHHOe cokpalleHue Bbibpocos CO2 nocne
BBefeHns bAC MOHUTOPUHIa

Benuko6purtaHusa, SHEAP - N LF
TepMorpaduyeckoe A S
obcnepoBaHMe TeNnoceTn ¢ ‘L’

NMOMOLLLbIO 6ecnuMnoTHuKa

75%

CHM>XEHME NoTepb BOAbI NOC/e BBOAA
eXxerofHbix obneTos

1,5 ThIC.

OYHTOB CTEP/IMHIOB SKOHOMUTCH KarkablK MecaLl,
Gnaropapsa ncnonb3osaHuo BAC

Ha 210

TOHH YIIEKUCNOro ra3a CokpallaloTcs BbiIbpoChI
3alropn

NcTouHmkun: HOFOR (Denmark) — Drone Thermography Case Study; SHEAP (UK) — Thermographic Survey Results
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POCCHICKWM OMbIT

MpuMepbl UCNONb30BaHUA OPOHOB C L,eNiblo MOHUTOPHUHIA TennoTpacce

Poccusa, TOK CMN6 - Poccusa, CIK - lNpoeepka Poccusa, YCTIK - MNMouck

Ucnonb3oBaHue APOHOB f— COCTOSIHUSI M3ONSILLMM f— APOHaMM Y4acTKOB f—
ANS AMarHOCTUKM _ TennoceTen M HanM4Us ~ TennocetTeMn ¢ U3NMULLUHMM
aHomanwui B Tennocetax 225  yreyek ¢ nomMowbio BAC CVerk  rennosbigeneHmem YOT3K

140 76 KM 800 M

HapyLleHUM obHapy>KeHo, TennoceTten 6b10 TennoceTen 6oino obcnenoBaHo
6naropaps BAC nccnepoBaHo 3a 1rof c noMouwbto BAC

l|.2 O M 12 BbisBneHne 6e340roBOpHOro

notpebneHmns TeENNOBOU SIHEPIUH,
CaMOBOJIbHOIO NOAK/IIOYEHUS
obbeKkToB

Ternaonposonons 6bl1O 3aMEHEHO NO 4acoB 3aHUMaeT NyTb OT 3aMnycCkKa
pe3ynbTaTaM NpoBepKn ApPpOHaMHU BAC pgo rotoBoro ot4yeTa o6 y4acCTKe
TennoceTen TernnoTpaccChbl

21 20 KM BbisBieHne u ycTpaHeHue

HapyLLUeHUe, pacrnofiodKeHHoe Tennoceten MoxeT BbiTb CKPbITbIX MeCT yTeyek
BOMM3M COLMANbHbIX obcnenoBaHo 3a 1 aeHb Ten/IoOHOCUTENA
yype kaeHnn BbiNo yCTpaHeHo

NcTouHmku: TOK CM6 — oT4éTbl o BAC-MoHUTOpUHTY; CITK — rogoBok oTYET o TepMorpaduueckomn cbéMke; YCTIK — nybnmkauum o ApoHax O/ noncka Tennonotepb



CLIEHAPWWA UCTO0Nb30BAHKA bAC

CLEHAPUM 1

MarucTpanbHble TennoTpacchbl
— camoneTtHbiM TMn BAC

g

3apgaum: bbicTpoe obcnegoBaHMe NPOTAXKEHHbIX TPaACC, 6OMbLLMX
TEPPUTOPUN ANA BbIABNEHUSA TENNOBbIX NOTEPb U AedeKToB npu
NoaroToBke K OTONUTENIbHOMY CE30HY

Oco6eHHOCTH NpMMeHeHuUs: BbicoTa 100-150 M, WiMpKHa 3axBaTa A0
180 M, ganbHocTb A0 500 KM, NPOJOMKUTENBHOCTb NofeTa 2-5 Yacos
MpeuMyLiecTBa:

* MakcKManbHbIM OXBaT 33 KOPOTKOE BpeMs

* CHMWXXeHMe 3aTpaT Ha peryndapHble Ha3eMHble O6CﬂeJJ,OBaHM9|,
OoueHKa COCTOAHUA BCeEX ceTeﬁ, aona noaroToBkKM NJiaHOB PEMOHTA

* be3onacHoOCTb NepcoHana

Pe3ynbTaTbl: reonpmesa3aHHble TenNIoKapTbl Ha BECb OB6beKT, KapTa
AedeKToB U OTYETbl MO KaXKAOMY HapyLIEHUIO, CXeMa ceTel

CLUEHAPMUM 2

KBapTanbHble ceTH, MenKue HaceNleHHble NyHKTbl, aBapuiHas
AMarHoCTMKa — MYNbTUKONTEPHbIM TMN BAC

3apaum: NoMCK NoKanbHbIX yTe4dyek B FOpO,EI,CKOﬁ 3aCTpOl\/IIKe M Ha
noa3eMHbIX y4acCTKax,

NOoKann3aumna ytedek npm aBapmax

Oco6eHHOCTH NpUMeHeHuUs: BbicoTa 50-80 M, WIMpPUHA 3axBaTa 40
60 M, panbHocTb 40 30 KM

MpeuMyLwiecTBa:

* Bbicokas gpeTanMsaums CbeMKH

* BO3MOXHOCTb paboTbl B CTECHEHHbIX 30HaX

* bBbicTpas peakums Ha aBapuiiHble CUTYyaLMM

Pe3ynbTaTbl: reonpuesa3aHHble TennokapThl, KapTa AedeKToB U
OTYETbI MO KaXXAOMY HapyLUeHMIO



COAEPXAHUE

° OBHapy)keHHe yTeUKH Tenna Hag3eMHbIX
U noa3eMHbIX MarMcTpasibHbIX TennoTpacc




OMUCAHWE CLIEHAPWA

Ob6Hapy>keHMe yTeuKM Tensia Hag3eMHbIX M Nog3eMHbIX
MarucTpasbHbIX TennoTpacc ¢ noMollblo bac

3A0AYU

MOHUTOPUHI TEXHUYECKOrO COCTOAHUA MarucTpasnbHbIX TEMIOBbLIX
ceTen AN onepaTUBHOMO BbISIBNIEHMS yTeYek, TenIonoTeps,
pa3s’pyLIEHUa U30NALUMU M OPYTUX AedeKTOB, BAMSIOWMX Ha
HageXXHOCTb M 3pdEeKTUBHOCTb TennoceTen

OPrAHU3ALMUA MPOLIECCA

PaboTbl BLINOAHAOTCS MO rpaduky (HanpuMep, eXxeMecayHo), a Takxe
BHEMIaHOBO — NOC/Ne aBapui, NOBPEXAEHUIA NPU 4OMYCTUMbIX
MOroAHbIX YCNOBMSX. MapLUpyT CTPOUTCSA BAOMb TPACChl: NepPBbIi
Npoxof — Mo OfHOM CTOPOHE Kopuaopa, obpaTHbIM — Mo OPYrou ans
YyCTPaHEeHUs TEHEBbIX 30H M obecneyeHns TpebyeMoro nepekpbITHs
CHMMKOB. Pe3ynbTaThl reonpuBsA3bIBAIOTCS M NepeaaoTcs B
3NEKTPOHHbIE XXYpPHarbl

KJTIOMEBDBIE PE3YJIbTATDI

» CocTosiHue Tpacchl (cepusi poTo/BUOEO, TENNOMO3anKa)
KapTtouka gedekrta (koopanHaTbl, OLEeHKa KPUTUYHOCTH)
KapTa HapylueHui (yTeuku, HapyLleHMs OXPaHHOM 30HbI)
Mepenava OaHHbIX BO BHeLLHUE UHGOPMALIMOHHbBIE CUCTEMDI

QOPDEKTDI

CokpalueHue Tpyao3aTpaT Ha OCMOTPbI
MoBblleHMe TOYHOCTHM NioKanu3auumn gedektTos
CHUXKeHWe TenonoTepb U aBapUUHOCTH
MporHo3npoBaHMe M NIaHMPOBaHME PEMOHTOB
YryJlleHUe KOHTPONA KaYyecTBa MU OTYETHOCTH

3AKA34YUKU

TennoceTteBble KOMMNaHMK (pacnpengensoume Tenno),
TennoreHepupytoLne KOMnaHun ¢ cobcTBeHHbIMU ceTamu, KKX
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yCcnoeumsa CUEHAPUA

Ce30H BbINOMIHEHUS pa60T

1 pa3 B Mec4L, (Mpu 4onNyCTUMBbIX
MOrofHbIX YCNOBUSAX)

BbicoTa noneta, M 80-150
LLinpunHa 3axBaTa, M 80-180
OnuTenbHOCTb noneta, MuH 240
MPOU3BOAUTENBHOCTb, KM/Y 120

Heobxogmmbin Tn BAC

BAC caMoneTHoro tuna

CTaHaapTHbIM KOMMIEKC ans
BbINOJIHEHUS paboT

KaMepa
Tennosusop
THCC-npneMHuk
RTK/PPK Moaynb

MynbT ynpaBneHus

CucrteMa HaBuraymm

GNSS/GLONASS

MHepumanbHbii Moaynb (IMU) gns
BbICOKOM MaHEBPEHHOCTH

Ob651eT Mo 0ceBoMn NIMHMM
Tpybonposoga m3 M’MC

ABTOMaTHYecKkoe criefoBaHue
MapLIpyTy U yaep>kKaHue no3uumu

MporpaMMHoe obecneyeHme

MO pna BAC:

.

MocTpoeHme MapLLpPyTOB noneTta
ObpaboTKka AaHHbIX

MO gna aHaNUTUKM:

MoctobpaboTka TepMoMo3ank U RGB

ABTOMaTHYecKoe BbloeneHune
aHOManuM 1 HasHayeHue
NPUOPUTETOB

SkcnopT B TMC/ACOY

OHeproycrtaHoBKa

AnekTpopgsuratenu, BC




KATANOI bAC

KniouyeBbiMU KpuTepusamMmu BAC pns uenen MOHMTOPMUHIra NPOTAXKEHHbIX OObEKTOB ABNAIOTCS O,aNIbHOCTb M
BpeMms noneta. NpepcraBneHHble oTe4YeCTBEHHbIe 3K3eMNSAPbl 3aKpbIBalOT 3afady KOpUAOPHbIX obnetos

MarucTpanemu

Mopenb

BHewHu Bua BMNNA

Mpoussogurtenb

FpysonoabeMHOCTb,
Kr

Bpems B nonete, MUH
Papuyc pemMcTeus, KM

CKopoCTb nonera,
KM/ 4

Tvn pBurartens

TeMnepaTypHbIH
peXXum

YCTOMYUBOCTb K
BeTpy, c/ceKk

MpuMeYaHue: 3a9BMeHHbIe XapPaKTEPUCTMKU NPEACTaBieHbl MO AaHHbIM Npou3soguTenei. Ans noaTsep)kaeHmns HeobxoaMMo NposeaeHUe UCMbITaHU K

Supercam S350 FeockaH 701 FeockaH 801

—_— _ I

K «becnmnnoTHble K «FeockaH» K «feockaH»

cuctembl» (Poccuq) (r. MockBa) (r. MockBa)
4,5 3,5 1,5
270 600 40
540 1000 10
120 100 S4
AneKkTpuyecKkmi OBC 2neKTprMYecKkmnn
-40 - +45 -40 - +40 -20 - +40
15 12 12

CKAT 350M

ey

MK «KanawHWMKOB»
(Poccus, Uxxesck)

2,5
240
480
120
neKkTpMYecKnn
-45 - +40
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Anbb6aTpoc M5

,,

00O «AnbbaTpoc»
(Poccusg)

240
480
120
2neKkTpMYecKnn
-30 - +50
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KATANOI MPOrPAMMHOI0 ObECTEYEHKA

Ona peweHusa 3agad NoMCKa yTedyek U Tennonotepb Hy>keH KoMrsieke MNMNO: nnaHMpoBaHUe MapLUPYTOB
noneTtos, o6paboTka TepMoAaHHbIX, aBTOMaTMYECKOEe BbiSIB/IieHUEe aHOMaNMMU M BbiNYCK OTYETOB C
uHTerpauuen B TMC/AC 1Y

HauvMeHoBaHue

OnucaHue

MnaHupoBaHue
nonetos

O6paboTtka
paHHbIX/
M306parkeHUM

O6nayHas
obpaboTtKka

TennoBU3UMOHHbDbIE

AaHHbIe

AkcnopTt/UHTerpay,

ma s rMcC

CTtpaHa
npou3BoACTBa

12

Geoscan Planner | Agisoft Metashape

Knaccunyeckne Metoabl
obpaboTku, TepMo-

MnaHMpoBaHuMe MUCCUI
onsa BAC: kopugop

BOOJIb TPACChl, UMNOPT | MO3auKU
B 'MC
V OTtcyTtcTBYET
OTtcyTcTBYET V
OTtcyTcTBYET OTtcyTcTBYET

v v

v v

Poccus Poccus

FT’C CnyTHUK

MpocMoTp/aHanu3
6onblmnx GoTo- n
BMOEO-AaHHbIX,
nybnukauus seb-
CepBUCOB

OTtcyTtcTBYET

v

v

Poccus

DJI Terra

MOAHbIM LUKN: OT

NNaHNPOBaHUA NONETOB

00 06paboTku
TePMOAaHHbIX

v

v

OtcyTcTBYET

v

v
i

Kutan

Pix4D Mapper

Ob6paboTka doTo U
BMIEO, XopoLluue
WUHCTPYMEHTbI A8
TePMOAAaHHbIX

OTtcyTcTBYET

v

v
|+

Lsenuapms



KATAJNOI HABECHOT 0 0bOPY10BAHNA

HdononHutenbHoe obopypoBaHue ansa BAC paeT BO3MOXXHOCTb CO3[,aHMA pagUuOMeTPUIEeCKUX TennoKapT
M reonpuBsisaHHbIX KapToueKk aedeKToB. Mo NoslyYeHHbIM AaHHbIM HEMCNPABHOCTHU oNnpeaensioTcs U
yCTpaHsoTCS

HanMeHoBaHMe Geoscan AnbbaTtpoc Supercam K «KanawHukoB» Teledyne FLIR!
Tennoeusop v v v v v
RGB-kaMepa v v v v

FHCC-npueMHMK v v v v

RTK/PPK

Mopynb v v v

CTpaHa = — — e =
npoM3BOACTBA Poccuga Poccuga Poccuga Poccusa CLWA

v 3penoe pelleHue

PelleHne LOCTYMHO Yepes MHTEerpaLmio 'ONTUMasbHbIM BapUaHT TeNNOBU30Pa, NPM HEOBXOAMMOCTM OTAENIbHOM YCTaHOBKM
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[IPEUMYLLIECTBA W HELOCTATKA METO/108B

BAC-MoHUTOPUHI 3P deKTMBHEE ANa perynsipHbiX, onepaTUBHbIX NPOBEPOK B TPYAHOAOCTYNHbIX MeCTaXx,
ycTynasi Ha3eMHOMY MOHUTOPMUHTY B AeTann3almMm 1 CTOMMOCTU obcnefoBaHUs KOPOTKMX YYaCTKOB

TennoTpacchl

J - HaMNyYLWKMK NoKasaTenb BAC Ha3eMHbll‘i MeTon
4

|r1

MMokasamenu paccYyumaHs! 018 MOOeNbHO20 CUEHApPUS:
CveMka yyacmka npomsixkeHHocmeoto 200 kM 3a 1 0eHb

|

Kputepuu

OnuHa obcnepoBaHHbIX TPY6, KM 3a
CMeHy

OnutenbHocTb 1 CMeHbI, MUH

35000 2 500
CTtoumMocTb ycnyru 3a 100 kM, pyb. 35 000 200 000

YCTOMYMBOCTb K He6naronpusaTHbIM
NOrogHbIM YC/IOBUSIM

Bbe3onacHocTb NnepcoHana 0 MakcuManbHas CpepnHsas

O —— Coenss

YpoeeHb nokanusauumn pedekra CpenHun

TpuMeHseTca NP1 OCTPON HEOBXOAMMOCTHU U OTCYTCTBMMU BO3MOXKHOCTM MOHUTOPUHIA APYIMMKU METoAaMM

CtomMmMocCTb ycnyru 3a 1vac, py6.

Bbicokas 0 Bbicokas
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Aspopas3Begka’

170 000

170 000

Hwu3kas

CpenHas
CpenHas

HU3KkMn



JO®EKTUBHOCTD BAC

BAC sBnsietcsa caMbiM 3¢ PeKTUBHbIM METOAOM MOHUTOPMUHIa NPOTSYKEHHbIX YYaCTKOB; Ha3€MHbIM
MeTop HeobXxoaMM Ang TOYeYHOM AMarHOCTUKM U NoKanusauuu gedekTta, HO He onTUManeH Ans
perynsipHoro MOHMTOPMUHra M3-3a CBOeM AJIUTENIbHOCTHU

CTOUMOCTb CbEMKM 400 kM, py6. BAC-MOHUTOPUHT:
* [MONHbIM MOHUTOPMUHT OJIMHHbBIX
'ﬁ" r Y4aCTKOB B CXKaTble CPOKM

« ObcnegoBaHue TPYAHOOOCTYMHbIX
KOPUOOPOB U Nepexoios

800 000 « OTCyTCTBME HEOBXOOMMOCTM BbIBOAA

ceTu 13 paboTbl, MUHMMaMbHbIE PUCKU

O NepcoHana

BAC HaseMHbIM MeTopf,

HaseMHbIM MeTOA.:
¢ PaboTbl Ha KOPOTKMX OTPEe3Kax C
nNEPNOPUTETOM AeTallM3aunn

» [eTanbHas NnpoBepkKa apMaTypbl,
KaMep U y3noB

« ObcnenoBaHWe y4acTKOB BAO/b

140 000

PaBHO cTOMMOCTH
4L neTHbIX YacoB

CTOMMOCTb MOYacoOBOro MOHUTOPMHra, Thbic py6. A0pPOr 1 B 30HaX OrpaHU4eHNN
35000 2 500 fnoneros
Kon-Bo 4acoB A5 BbINO/THEHUSI MOA,ENbHOIO CLeHapUs
4 Oor 320

TPacyeT Ha OCHOBE MOfieNbHOro cueHapua (200 KM MarMcTpanbHOW TeNNOTPacChl B 2 CTOPOHBI). [pu M3MEHEHUU NapaMeTpoB, C€6eCTOMMOCTb MOXKET NOMEHATLCS
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ObbEM NEPCMEKTUBHOI'O PbIHKA

MOHUTOPUHI MarMcTpasbHbIX TennoTpacc ¢ npumeHeHneM BAC k 2030 ropy byaeTt nokpbiBaTb B 2,5 pa3sa

6onbLue NMHUMA

NokasaTtenu 2024 2030 (nporHo3)
MPOTA>KEHHOCTb NIMHUM (B 2-X TPYOHOM UCYUCTIEHUM), TbIC. KM
OTYeT MUHOHEPIrO O COCTOAHMM TEMNOIHEPIEeTUKU U LLEeHTPANIM30BAHHOIO TenocHab)KeHus B 9.4 10,1
Poccumckon denepaumm
YpoBeHb NpoHMKHOBEHUS BAC, % 7 15
[ons obcneqoBaHHOM AfIMHbBI TENNOCETEN C UCMONb3oBaHNeM BAC B Ux obLien NpoTIXKEHHOCTH
YacToTa MOHUTOPUHIa NMHUK, pa3 B rofg
MprKas o npaBMnax TEXHUYECKOM IKCNyaTauMm o6bekTOB TeNNOCHABXEHUa 1 TennonoTpebnsowmx 12 12
yCTaHOBOK
O6beM pbiHka BAC B HaTypanbHOM BbIPaXKeHUU, TbiC. KM 0.62 1.52
MNPOTA>KEHHOCTb NMMHMI * YpoBeHb NPOHUKHOBEHUSA BAC ' !

H nyr /u
Lena yenyru, py6./uac . 35000 35 000*
CpefHaa pblHOYHAA LieHa Ha JaHHbIK BMA, yCnyr
Ob6beM pbiHKka BAC B CTOMMOCTHOM Bblpa)keHuM, MH pyob. 260 638
O6beM pbiHka BAC B HaTypanbHOM BbipaXKeHUU * CTOUMOCTb 1 MOHUTOPMHIA * YacTOTa MOHUTOPUHIA
Heobxognmoe yncno BAC ogHOMOMEHTHO, ef. 378 378
Ncxopsa n3 notpebHocTn B 2 BAC Ha Kakabld permoH
Cpok »u3Hu bAC, net 2 2*
HeobxoanMbi obbeM noctaBok BAC, en. B rog 189 189

Heobxogumoe uncno BAC ogHOMOMEHTHO/CpPOoK »M3HK BAC

* — npozHo3 6e3 yyema uHPASYUU U QUHAMUKU pa3eumus mexHono2ul
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COAEPXAHUE

O6Hapy)XeHMe yTeUKM Tensia Hag3eMHbIX
U NopA3eMHbIX pacnpepenuTesibHbIX
TennoTpacc
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OMUCAHWE CLIEHAPWA

Ob6Hapy>keHMe yTeuKM Tensa Hag3eMHbIX M Nog3eMHbIX
pacnpepenuTenbHbIX TeNOTPacCc ¢ NoMoLbio bac

3A0AYU

CueHapuit npeaHasHayeH ana perynsapHoi NpoBepku
pacnpefenuTenbHbiX Y4acTKOB C Lieflblo paHHero obHapyeHus
yTeuyek TennoHOCUTENA, PaspyLIEHMs M30NALMU U UHBIX aHOMaNuK, a
Tak>Xe A/19 akTyanusaumm Tpacc B TMC/ACOY

OPIrAHU3ALMUA MPOLIECCA

PaboTbl BLINOMHAOTCS PErynapHO (HanpmMMep, exxeMecsayHo), a TakxKe
BHEM/aHOBO — MOC/e aBapuM, NOBPeXXAeHUH. MapLpyT cTpouTcs ans
3axBaTa MakKCMMasbHOM MOLaAM TeNNoTPacchl, KOTopoW TpebyeTtcs
MOHWUTOPUHT. Pe3ynbTaTbl FeoNPUBA3bLIBAIOTCA M NEpenaloTcs B
3/1EeKTPOHHbIE XXYPHabl

KJTIOMEBDBIE PE3VYJIbTATbI

* TeonpuBsizaHHble TEMNOBbIE KAPTbl PacnpenenmTenbHbiX ceTen
*  Cnucok aHOManuu c NnpMopMTeTaMmu M TOYKaMU PEMOHTA

« ®doTo/BUOEO AN NOKaNU3aLUmu 1 noaTsep>kaeHns nedekTos

*  WHTerpaums c aNeKTPOHHbIMU MHPOPMALMOHHBIMM CUCTEMAMM

SOPDEKTDI

CokpalleHue Tpyaoo3aTpaT Ha OCMOTPbI
MoBbllLeHMe TOYHOCTH oKanunsaumm nedekrTos
CHM)KEHME TennonoTepb M aBapUMHOCTH
MporHo3sMpoBaHue 1 NNaHUPOBaHME PEMOHTOB
YnyJlleHne KOHTPOS KavyecTBa M OTYETHOCTH

3AKA34YUKU

TennoceteBble KOMMNaHUU, FeHEPUPYIOLLME KOMMNaHUU C COBCTBEHHbIMU
ceTamu, XKKX
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yCcnoeumsa CUEHAPUA

Ce30H BbiNnosiHeHMsa paboT

1 pa3 B MecsiL,

BbINOJIHEHUS paboT

BbicoTa noneta, M 50-80
LLnpuHa 3axBaTta, M PAORI10)
OnuTtenbHOCTb noneta, MuH 40
MPoU3BOAUTENBHOCTb, KM/Y 50
HeobxoamMmbin TMn BAC MynbTukonTep
CTaHOapTHbIX KOMMAEKC ans + KaMepa

e Tennosusop
e [HCC-npueMHuk
* RTK/PPK Moaynb

* [lynbT ynpaBneHus

CucTteMa HaBuraumm

* GNSS/GLONASS

* ABTOMaTM4yecKoe cnefoBaHue
MapLUPYTY U yaep>KaHUe no3uLuu

MporpaMMHoe obecneyeHme

MO pna BAC:

* T[locTpoeHWe MapLLpPyTOB NoneTa
e ObpaboTka AaHHbIX

MO ona aHaNUTUKK:

e [locTtobpaboTka TepPMOMO3anK U
RGB

* ABTOMaTM4YeCcKoOe BblaeneHue
aHOManui 1 HasHavyeHue
NPUOPUTETOB

e O3kcnopt B TMC/ACOY

3Hepr0yCTaHOBKa

AnekTpopsuratenu, ABC




KATANOI bAC

KniouyeBbiMU KpuTepusamMmu BAC pns uenen MOHMTOPUHIra pacnpepenuTenbHbIX ceTeu ABNSIOTCA naowab
3axBaTa M BbiICOKasi MaHeBPeHHOCTb. MpeacTaBneHHble oTe4YeCTBeHHble M 3apybe)kHble 3K3eMNnnspbl
3aKpbIBalOT AaHHYI0 3agauy

Mopgenb FeockaH 401 Feope3usal Supercam X4E Lmenb DJI Matrice 350 RTK

BHewHuK Bua BMNNA

Mpoussogurtenb K «eocKkaH» K «BecnunoTHble cucTeMbl» = «JlabopaTopus ByayLiero» DJI
(Poccus, r. Mockea) (Poccus, r. MxxeBck) (Poccus) (KuTamn)

Fpy3onogbeMHOCTDb, 2,5 4 2,5 2,7

Kr

Bpems B nonete, MMUH 60 40 45 55

Papuyc pemcTeus, KM 30 20 15 70

CKOpOCTb Nonera, Jo 36 Lo 60 0o 110 [o 83

KM/Y

Tvn pBurartens SneKkTpuyecKui SneKkTpuyecKui SneKkTpMyecKui neKkTpMYecKnn

MpuMeyaHue: 3asiBlIeHHbIe XapakTePUCTUKM NPencTaB/ieHbl NO AaHHbIM NpoussoamTenen. ns noaTeep>KaeHna HeobxoaMMo NpoBeaeHne UCMbITaHU M

MmMeeT HEBbICOKYIO CKOPOCTb, HO 3a CHeT A/IMTENbHOIro BpeMeHu nosieta NoKpbiBaeT Lenesyto nnowanb no MoaeibHOMY CLeHapUto
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KATANOI MPOrPAMMHOI0 ObECTEYEHKA

Insa pelieHus 3apay NOMCKa yTeveK M Tennonotepb HY>KeH koMnnekc MNO: nnaHMpoBaHUe MapLUPYTOB
nonetos, o6paboTka TepMOAaHHbIX, aBTOMaTMYECKOE BbiSIBJIEHWE aHOMaJIMM M BbIMyCK OTYETOB C
uHTerpauuen s TMC/AC Y

HauMeHoBaHHe

OnucaHue

MnanupoBaHue
nonetos

O6paboTtka
DaHHbIX/
M3o6parkeHuM

O6nayHas
obpaboTka

TennoBU3UOHHbIE

AaHHbIe

Akcnopt /

uHTerpaumsa B r'mcC

CtpaHa
nNnpoM3BOACTBA
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Geoscan Planner

MnaHWpoBaHWe MUCCHI

ona BAC: nnowapnb

Tpacchl, umnopt B NMC

v

OTtcyTcTBYeET

OTtcyTtcTBYET

v

v

Poccus

Agisoft Metashape

Knaccunyeckne Metoasbl
obpaboTku, TepMo-
MO3auKu

OTtcyTcTBYET

v

OTtcyTtcTBYET

v

v

Poccus

F’C CnyTHMK

MpocMoTp/aHanus
6onbmnx GoTo- n
BMOEO-AaHHbIX,
ny6nukauus seb-
cepBMCOB

OTtcyTcTBYET

<

I < < K«

Poccus

DJI Terra

MonHbIM UMKN: OT

nnaHMPOBaHUA NONETOB

[0 06paboTku
TepMofaHHbIX

v

v

OTtcyTtcTBYET

v

v
i

Kutan

Pix4D Mapper

ObpaboTka poTo
BMOEO, Xopolune
UHCTPYMEHTbI A9
TepMopaaHHbIX

OTtcyTcTBYET



KATAJNOI HABECHOT 0 0bOPY10BAHNA

OononHutenbHoe obopyaoBaHue ansa BAC paeT BO3MOXXHOCTb CO3,aHMSA pagUOMETPUIECKHUX
TennokapT U reonpueBsisaHHbIX KapTouyek aedekToB. Mo NoNyYeHHbIM JaHHbIM HEUCNPABHOCTHU
onpeaensiioTca M yCTpaHSIoTCS

HanMeHoBaHMe Geoscan O pPOH conioLHc Supercam DJI Teledyne FLIR!
Tennosusop v v v v v
RGB-kaMepa v v v v

FHCC-npueMHUK v v v v

RTK/PPK

MoAayib V V V

CrpaHa — — — i
npou3BoacTBa Poccus Poccus Poccus KuTtan CLUA

v 3penoe pelleHue

PelleHne LOCTYMHO Yepes MHTEerpaLmio 'ONTUMasbHbIM BapUaHT TeNNOBU30Pa, NPM HEOBXOAMMOCTM OTAENIbHOM YCTaHOBKM
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[IPEUMYLLIECTBA W HELOCTATKA METO/108B

BAC-MOHUTOPUHI 3ddeKTUBHEee ANg perynspHbiX, onepaTMBHbIX NPOBEPOK B TPYAHOAOCTYNHbIX MecTaXx,
ycTynas Ha3eMHOMY MOHUTOPMHIY B AeTanu3alMm U1 CTOUMMOCTU 0bcnenoBaHMsl KOPOTKMX YHaCTKOB
TennoTpacchbi

/ - Haunyuwuii nokasatens BAC HaseMHbIU MeTO
Mokaszamenu paccyumatsl 015 MOOE/bHO20 CUEHAPUS: 85
CbeMKa yyacmea NPOMSIXXEHHOCMbIO W |||
60 kM 30 1 OeHb !

Kputepumu

OnvHa o6cnepoBaHHbIX TPY6, KM 33 CMeHy

OnutenbHocTb 1 CMeHbI, MUH

TpyaosaTparhl, Yyer.

CtoumMmocTb ycnyru 3a 1vac, pyb6.

CtoumMmocTb ycnyru 3a 100 kM, pyb. 105 000 200 000

YCTOMUYMBOCTb K He6NnaronpmusaTHbIM NOroAHbIM
yCNOBUSIM

Bbicokas Bbicokad

Bbe3onacHocTb NnepcoHana MakcuManbHas CpenHsas

CKOpOCTb NpeaocTaBNeHns AaHHbIX Bbicokas CpepnHsas

Bbicokoe

YpoBeHb nokanusauuu gedekra CpenHee
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JO®EKTUBHOCTD BAC

KontepHbi BAC aBnsetcsa cambiM 3¢ PeKTUBHBIM METOO,0M MOHUTOPUHIra pacnpeaenuTenbHbIX
y4yacTKOB; Ha3eMHbIM MeToa HeobxoaMM ANa TOYeYHOM AMarHoCTUKM M nokanusauum pedekra,
HO He oNnTUMaleH ANS perynsipHoOoro MOHMTOPMHra U3-3a CBOeM OJIMTENIbHOCTHU

CEBECTOMUMOCTb CbEMKM 60 KM, py6. BAC-MOHUTOPMUHT:

* TMONHBbIK MOHUTOPUHI OSIMHHbIX

55
1{??{ [@ YY4aCTKOB B CXKaTble€ CPOKM

« ObcnegoBaHue TPYAHOOOCTYMHbIX
KOPUOOPOB U Nepexoaos

« OTCyTCTBME HEOBXOAMMOCTM BbIBOAA
ceTu U3 paboTbl, MUHMMAaTbHbIE PUCKMU
AN nepcoHana

BAC HaseMHbIM MeTOR,

120 000

HaseMHbIM MeTOA.:

* PaboTbl Ha KOPOTKUX OTPE3Kax C

105 000 NPUOPUTETOM AeTanu3auum

» [eTanbHas NnpoBepkKa apMaTypbl,
KaMep U y3noB

« ObcnenoBaHWe y4acTKOB BAO/b
OOPOr U B 30HaX OrpaHUYEHMH
noneToBs

PaBHO cTOoMMOCTH 3
JIeTHbIX YacoB

CTOMMOCTb NOYaCOBOro MOHUTOPMHra, ThiC. py6.

35 000 2500

Kosn-Bo yacoB Aans BbINONHEHUS MOAE/IbHOIO CLueHapus

3 OT 48

TPacyeT Ha OCHOBE MOAeNbHOro cueHapua (60 kKM). Mpu n3MeHeHMM NnapaMeTpoB, CE6eCTOMMOCTb MOXET MOMEHATLCS
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ObbEM NEPCMEKTUBHOI'O PbIHKA

MOHUTOPMHI pacnpeaenuTenbHbIX TMHMU TennoTpacc ¢ npuMeHeHneM BAC K 2030 roay 6yper
nokpbiBaTb B 2,5 pa3a 6onblue NMHUM

MokasaTtenu 2024 2030 (NporHo3)
MPOTAXKEHHOCTb TMHMA (B 2-X TODYOHOM UCUYUCTIEHMM), ThIC. KM

OTYET MUH3HEPIO O COCTOSHUM TEMNO3HEPreTUKM M LEHTPANM30BAHHOIO TeNNoCHabXeHUs B Poccuickoi 158,2 169,8
depepauymu

YpoBeHb NPOHMKHOBEHUSA BAC, % 7 15

[ons obcnenoBaHHOM OJIMHHBI TENoceTen ¢ ucrnonbiosaHmeM BAC B nx obLiel NpoTsS>KEHHOCTH

YacToTa MOHUTOPWHIa JIMHUU, Pa3 B rog 12 12
MpuKas o NpaBMIax TEXHUYECKOW SKCyaTaumMm obbekToB TENNOCHABXKEHNS M TENIONOTPEBNAIOLMX YCTaHOBOK

Yucno ebineTtoB 1 BAC, pa3 B Mec4ll 60 60

O6beM pblHka BAC B HaTypanbHOM BbIPa>€HUU, ThiC. KM
o % 10,45 25,47
MPOTAXEHHOCTb NMHUK © YPOBEHb NPOHUKHOBEHUS BAC

LeHa ycnyru, py6./vac 35 000 35 000*

CpefHsas pblHOYHAs LieHa Ha OaHHbIM BUO yCnyr

O6beM pblHka BAC B CTOMMOCTHOM BblpaXXeHuu, MNH pyb.

4 389 10 697

O6beM pbiHka BAC B HaTypanbHOM BblpaXeHUM * CTOMMOCTb 1T MOHUTOPUHra * YacToTa MOHUTOPMHTA
[nuHa, nokpbiTag BAC 3a 1 BbineT (B 2-X TPYOHOM UCUYUCNEHUM), ThIC. KM 0,02 0,02*
Heobxognmoe umncno BAC ogHOMOMEHTHO, ef,.

p * 132 142
MpoTaXXeHHOCTb NUHMI/ (AnnHa, nokpbiTas BAC 3a 1 BbiNeT * KON-BO BbINETOB B MecALl)
Cpok xu3Hu BAC, net 2 2*
HeobxoauMbi o6beM noctasok BAC, eq. B ropg, 66 7

Heobxoanmoe uncno BAC ogHoOMOMeHTHO/Cpok >kun3Hu BAC

* — npozHo3 6e3 yyema uHPASYUU U QUHAMUKU pa3eumus mexHono2ul
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COAEPXAHUE

MoTeHuManbHble 3aKa3uyuku U reorpadpus
NPUMeHeHMUs
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NOTEHLIWATIbHBIE 3AKASUWKW (1/2)

TOM-10 KpynHeMULWMX KOMMNaHMM MO BbipyvKe B obnacTu pacnpeaeneH1s napa u ropsieu Bogbl
(TennoBou aHeprum)

Bbipyuka Bbipyuka
Ne KomMnaHusa Ne KoMnaHuga
(MnH py6., 2024) (MnH py6., 2024)
NAO «Mockosckass ObbeanHeHHas 206 340 1 AO «OMckune PacnpepenuntenbHbole 13 320
JHepreTmnyeckaa KoMnaHmsa» Tennosble CeTu»
AO «KBagpa-leHepupytoLLas

2 63 298 12 OO0 «[NeTepbyprrennoaHepro» 12 796
KoMnaHug»

3 MAO «TEPPUTOPUAJIBHAA 48 721 13 AO «YPATO-CUBUNPCKAH4 11 434
F’EHEPUPYIOLWLAA KOMIMTAHMSA Ne2» TEMNTO3SHEPTETUYECKAA KOMIMAHNA»

AO «TOM/IMBHO-3HEPIETUYECKUM

4 KOMMJTEKC CAHKT-METEPEYPI A 40 414 14 AO «TennosHeprocepBuc» 9 504
rOCYOJAPCTBEHHOE YHUTAPHOE
MPEANPUATUE «KUIUNLLHO-

5 KOMMYHABHOE XO39MCTBO 31945 15 AO «OpgMHLOBCKasa TENNOCETb» 8 428
PECMYBJIMKUN CAXA (AKYTUS)»

MO cBogEma ARG TR TR 27 967 16 KIYM «"MPUMTEMNIO3HEPIO» 8 411
PelwierHuns»

7  OOO «[A3MPOM TEMNO3HEPIO MO» 20 237 17 AO «ToMcKpTC» 7 987
OOO «bawkupckme 19 712 18 00O «TBEPCKAS FEHEPALLMSI» 7 821
pacnpepnenuTenbHble TENIOBbIE CETU»

AO «YPANO-CUBUNPCKA4

9  TEMJIOSHEPFETUYECKAYA KOMMAHMSA 18 233 19 OO0 «BnagummnpTtennoras» 6 897
- YENTABMHCK»

10 AO «TEMJIO3HEPIO» 14 158 20 OO0 «TK HOBIrOPOOCKA4» 5 816

NcTouHMKK: PeUTHHT drpM no Boipyuke B 0bfacTi pacnpeaeneHus napa M ropsyen soapsl (TennoBom aHeprum)
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NOTEHLIWAJIbHBIE 3AKASUWKW (2/2)

TOM-10 KpynHeMULWMX KOMMNaHMM MO BbipyvKe B obnacTu pacnpeaeneH1s napa u ropsieu Bogbl
(TennoBou aHeprum)

Bbipy4ka

KoMnaHus SETLE

KoMnaHusa (MAH py6., 2024) (MnH py6., 2024)

1 AO «TYJTIATEMNOCETb» 5 646 n AO «IOFAHCKTPAHCTEMN/TOCEPBUNC» 1715

MVYTI ropopa Pga3aHun «Pa3aHckoe
2 MYHULUMNANbHOE NpeanpusaTue 5 536 12 MVYTT «TEMJIOBbBIE CETU» I'. TATHYMUHA 1389
TENNoBbIX CeTen»

YnbsHosckoe MYT1 «'opopackas

3 MY YNC 5 046 13 1382
TennoceTb»
4 CYPIRITEOE el e WYL 4 988 14 AO «MBroprtennosHepro» 1357
«opoackue TennoBble ceTU»
5 OO0 «OHeproTpaH3uT» 4 614 15 AO «MOHYETOPCKA4A TEMOCETb» 1263
MVT1 Nopopckoro okpyra NMoponbck LU COIEESOIE RIS
6 e pyra TioA 3896 16 TEMOBbIX CETEM» ADMUHUCTPALIMM 1214
«[loponbckasa TeNIOCETb»
. OPCKA
MYHUUMMANBHOE MPEOMPUATUE
7 TPECT «TEMAO®UKALIS» 3 867 17 AO «MBAHTEEBCKA4 TEM/TOCETb» 1054
8 AO «TETIJTOSHEPT NA» 2 298 18 MVYTI «Tennoeble ceTu» r. Benunkue Jiyku 1018
0 MYT1 TOPOOCKOIO OKPYTA 2970 19 MY «>XKUAMLLHO-KOMMYHaNbHbIM CEPBUCY 084
OJOMOJOEOOBO «TEM/IOCETb» ropoga CocHoBobopcka
10 MY «CMOJIEHCKTEMIOCETb» 2 027 9o  AC «3HNEHONOTIbCKOE NPEANPUATVE 04

TEM/IOBbIX CETEM»

NcTouHMKK: PeUTHHT drpM no Boipyuke B 0bfacTi pacnpeaeneHus napa M ropsyen soapsl (TennoBom aHeprum)
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JKCNIYATAHTbI IPOHOB

Ne OPrAHMU3ALIUA PErTMOH

1 K «'eockaH» P®

2 OOO «bAC» MockBa

3 K «KanawHukoB» MokeBCK

4  AO «[TJNIK» LleHTpanbHag Poccus

5 OOO «Anbbatpoc» MockBa

6 OO0 «AspockaH» MockBa

7 'K «<becnnnoTHble CUCTEMDbI» TIPSR L)
Cubupb, YykoTKa
MockBa, Kypckas

8 AHO «Mnatdopma HTU» obnacTb, TaTapcTaH,
bawkopTocTaH

9 OO0 «OHeprockaH» ExaTepuHbypr

10 OOO «blJIA 2kcnepT» P®
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[EQrPADWA NPUMEHEHWA BAC

PervoHbl ¢ HanbonblLuen NPOTAXEeHHOCTbIO Ten1oTpacc O5ﬂaAaIOT BbICOKHUM
noteHuuanoM eHeapeHns BAC B cTpouTesnibHbie npouecchbl

Co. |
% -

MPOTAXKEHHOCTb TEMNOBbLIX CETEN
B 2023 1.7, ThiC. KM

MeHee 1

1-3
 3-5
N s-7
I conee7

H/,D, 1 - no paHHbIM POA MUH3aHepro Poccumn
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cPELOEPAJ1bHbIV LLEHTP

BECMNMWMNOTHBIX ABNALUKVOHHBIX CHCTEM

41 CLEHAPWI NPUMEHEHMA BAC B 7 OTPACTAX 3KOHOMMKM*

CenbcKoe XO3MCTBO TonnuBHO-3HEpPreTUYecKuMm

HALLW YYPEWUTEIIA SILALIG

* BHeceHMWe necTMLMAOB Ha nons

* BU3yanbHbIM MOHUTOPMHT, aHaNM3 * PerynspHbIi MOHUTOPUHT J1SMT

MWUHMPOMTOPT fpaBuTenscTBO COCTOsIHMS NOCEeBOB * [eTanbHbli MOHUTOPUHT JIOM

IL POCCHH NMNATOOPMA HTH .:h Mockebl * BHeceHue ynobpeHui Ha nons * MOHUTOPUHI TPY60NPOBOAOB

* BHeceHune cemsH puca ¢ KOHTpOnb CkNagoB M OTBANoB

* Bopbba c bopuiesnKom * MNaTpynuMpoBaHue 06bEKTOB

* Mouck KOCAKOB pPbib UHPPaCTPYKTypPbl

* KOHTPO/b BOOOXO35MCTBEHHbIX » Feodusnyeckas passenka

HAI_HM 3AHALIM MepOnpPHsTHlA * DKOMOrMYECKMH KOHTPONb
e —
AHanusupyem otpacnb MNoapep>kMBaeM pa3paboTku €ecHoe X034MCTBO

» [locTaBka He6OMbMX rPy30B B ropogax

* MOHWUTOPUHT NOXKaPHOM ONacHOCTH

* CueHapuu npuMmeHeHus BAC u BPC ¢ LIeHTp KONNEeKTUBHOIO NOMb30BaHUS M npuropogax
5 * ConpoBOXaeHue rpynn TyLeHus
¢ AHanuTMKa pbiHKa » JlabopaTopHO-MCCNenoBaTebCKkUMU LLEHTP noXapos * [llocTaBka B Wla”eHHb'f
TPYAHOLOCTYMNHbIE PANOHBI
* PelTUHI JpOHUdUKALMM PEFUOHOB * JleTHO-MCMbITaTeNbHbIN KOMMIEKC * Takcauus necocek * MOHWUTOPMHT KeNe3HbIX fOpPor
» Takcaums fIeCHbIX HacaXKaeHuM 9
* Mopnenb oTpacnu * Lindpposas nnatpopma 5 5 i * JlepoBbit MOHUTOPUHT
» Jleconatonornyeckunini MOHUTOPUHI « MOHUTOPHHI COCTOSHMUS OPOXKHOTO
* MOHUTOPUHI HE3aKOHHbIX py6OK, NOKPbITUS
NMoppaep)xusaeM BHeppeHue NMoMoraeM pernoHam naTpyaMpoBaHHe NecoB
* MMUNOTHbIE MPOEKTLI BHEAPEHMS * PervoHanbHbi coBeT oTpacnm BAC BesonacHocTb
+ CopeicTene aKcnopTy * Pa3BuTME CETU Hay4HO- Ctpoutenbctso u XKKX » TylweHue NoXapoB B BbICOTHbIX 30aHUAX
= NPOM3BOACTBEHHbIX LLEHTPOB . o
* [MoneTHbIN cepBUC * MNpennpoeKTHble U3bICKaHMS Mouck nponaslnX sloaen
* KOHTPO/b X0f4a CTPOUTESbHbIX paboT * Ouetika yuwepba ot HC
2 * MOHMTOPMHI NaBOAKOB U 3aTOMNEHMM
FoToBUMM Kaapbl MpopBuraeM otpacnb KoHTponb cobniopenms TexHukiu
6e30MacHOCTU Ha CTPOWKe
* Y4ebHbii LeHTp BAC * MeponpuaTua * KOHTpONb KapbepoB U 3eMNHbIX paboT
* Mounck AedeKToB NPOMbILLNIEHHbIX KoHTponbHo-Hap3opHas
¢ CopeBHOBaHMUS * MegunaconpoBoXaeHne
SRARMA AeATeNbHOCTb
* MOHMTOPUHT TECHbIX NPOCTPaHCTB * KOHTPOMb UCMONb30OBAHMS 3€MENbHbIX
* MoHuTOopUHr ceBanok TbO y4acTKOB
* MOHUTOPUHT TennoTpacc * MoHuTopuHr NAn
dubac.pdp infoFCBAS@develop.mos.ru <
KUHTAKTbl * MoMka OKOH « PasBop ATN
: MHHyCTpHaﬂbelﬁ napK *BAC MOXET NPUMEHSATLCS AJA PELUEHUS HAMHOTO CueHapuu npuMeHeHus BAC
. 6onbluero Yncna 3agad. MepcnekTMBHbIMU CLEeHapUaMu pa3MelLeHbl Ha uMdpoBoOH
«Pyp,HeBo», r. MockBa 3 2 oo L cunTaloTCs Hanbonee TEXHONOrMYECKU FOTOBbIE U C nnatdopMe MuHnpoMTOpra

NOTEeHUManoM MacCoOBOIro BHEAPEHUS Poccumu rMCn










