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MHCTPYKLUA NO YCTaHOBKe

YcTaHOBKa CUCTEMHOro nporpaMMHOro obecneuyeHus

CucrteMHble TpeboBaHuA K yctaHoBKe Komnnekca

Komnnekc noggepxunaetcsa OC Linux Ubuntu 20.04 LTS. TpebosaHusa k O3Y, LI, obbvemy
AVCKa 3aBUCAT OT TpeboBaHUIN K KONNYECTBY N3MEPUTESNIbHbIX KaHaN0B U ckopocTu cbopa
[aHHbIX B CUCTEMe MOHUTOpUHra. MporpaMmMHble Mogynn Komnaekca yCTaHaB/IMBalOTCS B
He3aBMCMMbIE MPOrpamMMHbIe KOHTENHepPbLl. B3anmoaencTene KOHTENHEPOB Mexay cobow
opraHm3oBaHo no npotokonay TCP. Ins co3aaHns KOHTENHEPOB NCMOIb3YTCSA MPOrpaMMmbl
naketa Docker 10.

TexHuyeckue TpeboBaHUA K cepBepy Ana yctaHoBKM Komnnekca
Pacyet obbvema aucka cepsepa

Onsa yctaHoBkm OC, cnyxebHon nHpopmaunm Ha cepepe n Moaynen Komnnekca
Heobxoanmo BblgennTb 60 6.

Pacyer obbeMa ancka AnA BaHHbIX, NOCTYNAIOLLMNX C U3MEPUTEJIbHbIX KaHaJ10B
KoMmnnekca

Ha ocHoBaHUM TpeboBaHUIN K CUCTEME MOHUTOPUHIa HEOOX0AMMO ONpeaennTb KOJINYECTBO
KaHano., paboTaloLlmx B CUCTEME, MHTEPBAN ONPOCa KaHaNoB (B CEKyHAAX) 1 CPOK
XpaHeHus (B rogax), Hanpumep, gatymk NH-A3 (npounssoactea OO0 «HTI «Opn30HT-M»)
nmeeT 3 M3MepuUTENbHbLIX KaHana (X,Y,t (TemnepaTypa)). Popmyna pacyeTa obbema faHHbIX:

K - KOJIN4eCTBO KaHanos.;

T - nepnop onpoca B CeKyHAax;
MX - nepunop xpaHeHus (rog);

b - 6anThl;

MB - merabanThl.

B = (K*4)*(86400/T)*(MNX*365).

Mpumep pacyeTa Heo6Xo04MMOro MecTa Ha aucke ans 7-mu gatymkos MH-A3, onpoc 1 pa3 B
300 cekyHQ, CPOK XpaHEeHMSA AaHHbIX 2 roga. 7 AaTymkoB no 3 kaHana X, Y, t (utoro 21
KaHan).

86 400 - KO/INYECTBO CEKYHA B CyTKax.

(21*4)*(86400/300)*(2*365) = 17 660 160 b (16,8 MB).
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<font inherit/inherit;;#d35400;;inherit>BA)XXHO!</font>

KonunyecTBo KaHaJI0B COCTOMT HEe TOJIbKO U3 KOJIYecTBa (pu3n4eckux
HU3MepUTeNbHbIX KAHAJIOB fAaTYNKOB B COOTBETCTBUM C [OKYMEHTauuel Ha CUCTeMY
MOHUTOPHUHIa KOHKPETHOro ob6beKkTa, HO U U3 BUPTYyaslbHbIX KaHaJIOB, KOTOpble
BbIYUCIAIOTCA HA OCHOBaHUMN NMOCTYNUBLUNX BaHHbIX C U3MEPUTEJIbHbIX KaHaJIOB
AaTYUKOB B COOTBETCTBUM C TPebOBaHUAMU K KOHTPOJIIO NnapaMeTpoB obbekTa
MOHUTOPMHrA.

B) Ona cny>ebHbiX AaHHbIX KoMniekca, Taknx Kak «KypHan cobbiTuin» n «KypHan
cecMmyeckux cobbiTumn», Heobxoanmo BbiaennTb He MeHee 10 6. MofobHOro pofa AaHHbIE
OLLeHMBAIOTCA OPUEHTUPOBOYHO, MCXOAA U3 CneunduKky obbekTa MOHUTOPUHTA.

<font inherit/inherit;;#d35400;;inherit>BAXXHO! </font>

<font 14px/inherit;;inherit;;inherit>Ecnn BKAOYeH YeK-60Kc «CoxpaHATb MCXOLAHbIE
3HaYyeHUA» B HACTPOMKax KaHaJsl0B UM fatyunkoB Komnnekca, obbem BbiAes1€HHOIro
AUCKOBOIo NpoCTpaHCTBa HeobxoaMMo yMHOXKNTb Ha 2.</font>

PekoMeHAauua: Npyu CO34aHNN OMNCKaA UCMNOJIb30BaTb TUN ToMa LVM, 4To no3sonuT npu
HeobxoaMMOCTK pacMPUTb TOM.

Pacuyet Harpy3ku O3Y u LI cepBepa

Beibop obbema O3Y n Tvna UM ans paboTel CuctemMbl MOHUTOPUHIA 3aBUCUT OT BblOPaHHbIX
(PYHKLMOHaNbHbIX BO3MOXHOCTEN 1 KOJIMYECTBA N3MePUTESIbHbIX KaHanoB KoMrekca.
MuHuManbHble TpebosaHms k LIM n O3Y:

-4 flapa c YacToTon He MeHee 3 ITu;

-4 T'6 onepaTMBHOM NaMATW.

Hactpouka cuctembl Ubuntu 20.04 LTS
Hactpo#ka cetu

HacTpoinTe ceTb Yepes KOHCOsb Ha cepepa Ubuntu 20.04 LTS, oTpenakTnposas hann
KOH(Uurypaumm netplan, Haxogawmincs B gupektopun /etc/netplan/.

KomaHOa pefakTUpoBaHus:
# vim /etc/netplan/00-installer-config.yaml

OCHOBHble HaCTPOMNKMN:

- addresses — ip-agpec KOTopbIn byaeT Ha3HayYeH Ballen ceTeBon KapTe; - gateway4 —
ip-agpec Ballero poyTepa;

- nameservers — DNS-cepBepbl; - Search — gomeH, B KOTOpoM byneT nponsBeaeH Nouck.
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<font inherit/inherit;;#d35400;;inherit>BA)XXHO!</font>

ObpaTtute BHMMaHMne Ha npobensbi! Ucnonb3oBanune Tabynaumn 3anpewseHo! B
CTPOKe B KaYyecTBe pa3aesnmtesiel AonyCcKalTca To/bKo npobenbi! Ecnm y Bac
nocne coxpaHeHua ¢panna noasunacb ownbka tuna: Error while loading
/etc/netplan/00-installer-config.yaml, 1o ¢pasn oTpegakTupoBaH
HenpaBHJIbHO C TOYKH 3PEHNSI CUHTaKCHUCaA.

MpuMep HACTPOMKMK:

network:
ethernets:
enpOs3:
addresses:

- 192.168.0.105/24
gateway4: 192.168.0.1
nameservers:

addresses: [192.168.0.1, 8.8.4.4]
optional: true

version: 2
renderer: networkd

Hactpo#Ka AUMCKOBOro npocTpaHCcTBa
CyuwiecTByeT ABa cnocoba HacTponkun xpaHunuwa B Ubuntu Server.

1.Ynpasnsemasn KoHpurypaumnsa xpaHmauiia: Cuctema co3facTt pasfes XxpaHunumwa
aBTOMaTU4eCKW, yCTaHaB/IBasA 3HA4Ye€HMSA Mo YMONYaHUIO. ITOT METO[ noJsie3eH A
Ha4YMHaLWmx nosb3osaTenein cepsepa Ubuntu.

2.Monb30BaTENLCKUIA MaKeT XpaHUAMLLA: Mofb30BaTe b AO/KEH ONPeaenTb pa3aen
XpaHuAMLLa caMm. 3To Ayylumnin meTod Ans cepsepa Ubuntu, no3sonsiowuii Nonb3oBaTenio
HAaCTPOUTb XPaHWUINLLA B COOTBETCTBUM CO CBOMMU TpeboBaHUAMN.

Heobxoaumo co3aath pasgen LVM, ong 3Toro Hy>KHO MCNOob30BaTb NO/b30BaTENbCKNNA
MaKeT xpaHunuwa. Nepengmrte K onumm «MNosb30BaTENbCKUA MaKeT XpaHuUanLLa» u
Ha)xMuTe Knasuwy npoben, 4Tobbl BbibpaTh ee. Tenepsb BbibepuTe onumio «F0TOBO» 1
Ha)xMuTe Knasuwy «Beog».

MoABUTCS OKHO KOH(UIYpaLWUu XpaHuauLLa. BeibpaTs pasgensl «®ANTOBAA CUCTEMA»,
«[JOCTYMHbIE YCTPONUCTBA» 1 «MCMOSb3YEMbIE YCTPOUCTBA». B pasgene “IOOCTYMHbIE
YCTPOWCTBA” HalTv Heobxo4uMble YyCTpoiicTBa. JoCTynHoe ycTpoicTeo /dev/sda.

Co3paTtb pasgen LVM Ha 3ToM gucke. B cucteme Linux HY>XKHO CO34aTb MUHUMAJIbHBIN
(/boot) 3arpy304HbIn, swap 1 (/) kopHeBown pa3gen. Cpegm 3Tux pasgenos /boot n swap
[0JKHbI 6bITh BHe LVM. CHavana co3aaTh 3TW ABa pa3fgena, npexne 4em cosgasaTtb LVM.

» BbibepuTe goCcTynHoe yCcTponcTBo (Hanpumep: /dev/sda), Ha)xaB KnaBuLLK CO
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CTpesikamMmu BBepX M BHU3, a 3aTeM HaXmuTe Knasuwy “Beog”. Mosasnutca
BCMJbIBatoWasn onums. * Bolbepute onuunto “LobasuTb pazaen GPT” n HaxmuTe
Knasuwy “«Bsog». Tenepb NOABATCA NapaMeTpbl ANa ynpasneHusa pasgenom GPT.

 Mpn pobasneHnn pasgena GPT B pa3aen /dev/sda ykaxuTte pa3mep (Hanpumep, 500
M) 0N 3arpy304HOro pasfena B rnose BeBofa «Pasmep». * B pacKpbIBalOLLEMCS MEHIO
®opmaTt BbibepuTe hopmaT pasgena - extd. * B packpbiBatowemcsa meHo «Mount»
Bbibepute /boot. * Buibepute onuuio «Co3gaTb» U HAXKMUTE KaBuwy «Beog».

3arpy304Hbilt pa3gen byaeT co3gaH 1 gocTyneH B pasgene ®ANTIOBAS CUCTEMA okHa
KoHurypaumm xpaHuamia.

lanee co3panTe pa3aen NoAKaYvKkuW, BbIMOJHMUB Ceayolme OencTBuS:

» BbibepuTe yCTPONCTBO XpPaHEHUS, CHOBa Ha)kaB KMaBuLLK CO CTPeKaMn BBEPX U BHU3
N Ha)xaB Knasuwy “Beoa”.

* BuibepuTte onuuio «[JobaBnTb paszgen GPT» n HaxxMmuTe Knasuwy «Beoa». MoaBsaTcs
onuun na co3faHma Hosoro pasgena GPT.

 [pn pobasneHnn pasgena GPT B pa3aen /dev/sda ykaxuTte pa3mep (Hanpumep: 8G)
pa3fesia NoAKayky B Nnosie BBOAa pa3Mepa. * Boibepute «Swap» B pacKpbiBaloLweMcs
MeHto «Format».

* BbibepuTte onumio «Co3aaTb» N HAXXMUTE KNaBuwy «Beoa».
3aTeM co3nanTte HehopMaTUPOBAHHOE XpaHUULLE nepen co3faHnem pasgena LVM:

» BbibepnTe yCTPONCTBO XPaHEHUSA, CHOBa Ha)kaB KMaBULLM CO CTPEsIKaMu BBEPX U BHU3,
a 3aTeM HaXXMuUTe Knasuwy «Beog».

* BoibepuTte onumnio «[JobaBnTb pasgen GPT» n HaxxmuTe knasuwy «Beoa». MoaBaTcs
onuun onsa cosfaHms Hosoro pasgena GPT.

* MNpu pobasneHunn pasgena GPT B pa3gen /dev/sda ykaxuTe pa3mep pasgena LVM
(Hapo yKasaTb MOJIHLIN pa3Mep OCTaBLUErocs pa3Mepa AWCKA) B None BBOAA pa3mepa. *
B packpbiBatowemcsa MeHo «®opmaT» BbibepuTe ONuUMio 0OCTaBUTb ANCK
HedopMaTUpPOBaHHbLIM (He hopMaTMpOBaTb AUCK).

e BoibepuTte onumio «Co3aaTb» N HAXKMUTE KNaBuwy «Beoa».
Y106kl co3aaTh pa3aen LVM, cHavana Heobxoammo co3gaTh rpynny TomoB (VG).
Co3znaHue rpynnsl Tomos LVM (VG):

* B pa3gene «[JOCTYMHBIE YCTPONCTBA» BbibepuTe onuuio «Co3aaTh rpynny TOMOB
(LVM) » n HaxxmuTe knasuwy «Beon». Moasutca onuns «CosnaTtb rpynny Tomos LVM»,

* o ymoNl4aHuMIO cucTema ykaxeT (vg0) ons umeHu rpynnbl TOMOB. M3MeHuTe ero B
nose BBOLA UMEHMW MU COXPaHUTE No yMmosidaHuio. * BeibepuTe onuunio pasgena B
pasfesie «<YCTPOMCTBa» U HaXXMuTe Knasuwy npobena, 4Tobbl BKIOYUTL ee.
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* BuibepuTte onumio «Co3aaTb» N HAXXMUTE KNaBuwy «Beoa».

Mpynna Tomos (vg0) Tenepsb ByaeT gocTynHa B pasgene «JOCTYMHbIE YCTPONCTBA».
Hanee Heobxoaumo co3paTb pa3gen LVM oTcioga.

Co3naHue KopHeBoro (/) pasgena LVM:

» BoibepuTe coszpaHHyto rpynny (vg0). * Beibepute onunio «Co3aaTb NOrMYeCKMin TOM» 1
HaXXMUTe Knasuwy «Beoa». MNoaBaTca napaMeTpbl 418 CO34aHNA HOBOMO JIOrMYeCcKoro
ToMa.

» B pa3gene «[jobaBneHne norn4yeckoro Toma» B vg0 BBeanTe UMsA ToMa (Hanpumep,
lv-root) B none BBoAa MMeHU. * YKaxxuTe pasmep 415 KOPHEBOro pa3fena B nosne
BBOAa «Pa3mep».

* B packpbiBatowemcs MeHo «®opmaT» BeibepuTe hopmaT pasgena — ext4. *
BbibepuTe onuunio «Co3aaTb» N HAXXMUTE Knasuwy «Beoa».

ByneT co3naH KopHeBown (/) pasgen, LOCTYMNHLIA B pa3aene «OANNOBAS CUCTEMA» okHa
KoHgurypaumm xpaHuauiia.

BbibepnTe onuuio «F0TOBO» 1 HaXXMUTEe KNnaBuly «Beoa». Cuctema NonpocuT NOATBEPANTb
thopMaTUpoOBaHMe AaHHbIX, MOCKOJIbKY MOC/e Co34aHMa 1 GopMaTMPOBaHNS pa3aesa Ha
3TOM YCTPOWCTBE CTapble AaHHble ByayT yaaneHsl.

BbibepuTe «MpoaomKuTb» U HAXXMUTE KNaBully «BBoa», 4ToObl NOATBEPANTL AEWCTBUE.
BbibepuTe onumio «YCTaHOBKA CUCTEMbI» A5 NPOJLO/KEHNS YCTAHOBKMN.
YCTaHOBUTE BPEMEHHYIO 30HY Ha CepBepe.

0019 yCTaHOBKM TeKyLLLero 4acoBoro nosca cucrtemol seeante timedatectl 6e3
apryMeHTOB:

# timedatectl

BbIxoAHble AaHHbIE HM)XXE MOKa3bIBAlOT, YTO YaCOBOW MOAC CUCTEMbI YCTaHOBJ1€H Ha «UTC»:

Local time: Wed 2021-08-25 08:18:36 UTC
Universal time: Wed 2021-08-25 08:18:36 UTC
RTC time: Wed 2021-08-25 08:18:37
Time zone: Europe/Moscow (MSK, +0300)
System clock synchronized: yes
NTP service: active
RTC in local TZ: no

YT06bl BLIBECTW CMMUCOK BCEX OOCTYMHbIX YaCOBbIX MOACOB:

#timedatectl list-timezones
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Kak To/IbKO Bbl ONpefennTe, Kakon 4acoBOW MosiC COOTBETCTBYET BalleMy
MECTOMO0JI0XKEHWI0, BBEANTE B Ka4eCTBe MoJib30BaTeNs sudo crefytoLlyo KOMaHay:

# sudo timedatectl set-timezone your time zone

YcTaHOBKa U 0bHOoBNeHue KOMNOHeHTOB KoMnnekca

MpoTtokon yOaJIeHHOro gocCrtyna Anf yCTaHOBKHU

YcTaHOBKa nporpammbl a5 yaaneHHOro ocTyna K Cepeepy OCyLLeCTBASETCA N0 NPOTOKONY
SSH # apt install -y openssh-server.

NMoaroTtoBka cepsepa Ans YCTAHOBKHU NpOorpamMmmel

[N yCTaHOBKU NogKA04YnTEeCh K cepBepy KoMnnekca rno SSH npoTokoay nan I0KaabHO
4yepes KOHCOb.

BeeanTe KoMaHAb!:

ObHOBNEHME CUCTEMDI

# apt update

Mporpamma Ans CBA3N C peno3nTopmem

# apt install -y git

Mporpamma AN4 CO34aHNA KOHTENHEPOB OCHOBHbIX U BCMIOMOraTe/IbHbIX MPOrpamMm
# apt install -y docker.io

# apt install -y docker-compose

HacTtpouka cepBepa Ang XxpaHeHUA pe3epBHbIX KONUNX

Pe3epBHble KOMUN AaHHbIX MOTYT XPaHUTbCA KaK Ha BHEWHUM XpaHunauwe (Trna NAS),
noakat4YeHHble no TexHonorum (SABMA, NFS, ISCSI v T.4) Tak 1 Ha I0OKa/IbHOM HOCuUTene
(HDD, SSD) nogkntoyeHHble K cepeepy Komnnekca.

MoAKIOYEHHOE BHELLHEE UK JIOKAJIbHOE XPaHUInLLLa HeE0BX0AMMO CMOHTUPOBATL B KaTasor
/opt/monitoring/backups.

3arpy3ka ycTaHOBO4YHbIX (pannoB Ha cepsep Komnnekca

3anyCck KOMaHAbl ANs 3arpy3Ku NporpaMmel yCTaHOBKW Ha CepBep:
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# git clone -b latest
http://deploy:7PCh5SInTiXQJBmBO9wmi@dev.system-it.pro/monitoring/monit
oring.git

[poBepKa KOMMNOHEHTOB:

# /opt/monitoring/deploy.sh ensure req

HavYanbHble HAaCTPoMKK Komnekca, CreHepupoBaHHbIE aBTOMATUYECKN:

# /opt/monitoring/deploy.sh config

HacTpouka napameTpoB Komnnekca

Mepel yCTaHOBKOW KOMMNOHEHTOB KoMmniekca HeobxoauMo caenatb NepcoHasibHble
HacTponkn. OCHOBHbIE HACTPOMKM KacalTcs BpemeHHoM 30HbI, Maponen, Kno4ven gocTyna,
[OCTyN K BHELWHNM NCTOYHMKAM AaHHbIX (HanpuMmep, 4oCTyn K 6a3e AaHHbIX) 1 NapamMeTpsl
cmctembl cbopa M XpaHeHUsa AaHHbIX. HACTPOMKKN HYXXKHO cAenaTb Kak aas cepepa, Tak U
4N5 yCTaHaBAMBaEMbIX KOHTENHEPOB.

HacTponka KoOHTenHepoB: [N N3MeHeHNs HAaCTPOEK B KOHTENHepax B cucTemMe
ncnonb3yTcs Asa anna .env n docker-compose.override.ymi.

Hactpo#ka ¢anna .env

MepeMeHHble CreHepPUpPOBaHHbIE aBTOMATMYeCKN B hanne .env (Npyn HeobxoanMoCcTy
N3MEHUTD):

LORA API JWT SECRET=default
LORA AS API PASSWORD=admin
POSTGRES PASSWORD=default
CLICKHOUSE PASSWORD=default
WEB DEFAULT PASSWORD=default
# CekyH[

STORE BUFF PERIOD=30
TZ=Asia/Yekaterinburg

PHP TZ=Asia/Yekaterinburg

LORA_NET ID=
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SENTRY _URL=http://ID@example.com:9000/3

Hacrtpowka ¢panna docker-compose.override.yml

Mo ymonyaHuto hann docker-compose.override.yml He ncnonb3yetcs. YTobbl ero
noaKNo4YnTb, Heobxoanmo thann docker-compose.override-dev.yml nepenmeHoBaTh B hain
docker-compose.override.yml. OcHOBHas 3afada anna HacTpoek docker-
compose.override.yml - OTKPbITb AOCTYN K KOHTENHEPAM AN BHELWHNX CUCTEM NN
NOOKYNTb JONONHUTE/bHbIE MapaMeTpsbl.

3anyck ycTaHOBKM nporpaMMHoro Kkommnnekca GGS

BBegute KomaHbl:

# docker login -u user -p default dev.system-it.pro:5000
# /opt/monitoring/deploy.sh upgrade

Mporpamma 6yLeT yCTaHOB/EHaA.

3aBepLueHUe yCTaHOBKHM

[Mocne yCcTaHOBKU OTKponTe bpay3ep, B afpecHon CTpoke BeeguTe IP-agpec cepsepa
Komnnekca.

Ins Bxoga no yMosI4aHUIO UCMONb3yeTCA:

- UMA NoNb30oBaTensa: admin@example.com:

- Napo/ib B COOTBETCTBUM C YCTAHOBKOW B (haitne /opt/monitoring/.env, napameTp
WEB DEFAULT PASSWORD=[napons].

JiInueH3sunpoBaHue
JInueHs3unsa Ha yCTpOﬁCTBa orpaHM4YmMBaeT MakKCMMaJibHO BO3MOXXHOE KOJIN4eCTBO

NOAK0YAEMbIX YCTPOWUCTB AN BceX OM CUCTEMBI.

JInueH3npoBaHne NPeaycMoTPEHO AN NOAKIOYEHNA N3MEPUTESIbHBLIX YCTPOUCTB K OM no
wnHam LoRaWAN, XNB, AH-I3(TCP), Modbus(TCP), OPC-KnneHT. YcTponcTea,
NoAKNOYEHHbIE K WKHaM KoMmnnekcHbIn Bbldncantens n REST API(JSON), He
JINLUEH3NPYIOTCS.

0Ns NoOKAYeHNA NULLEH3UN:

» CoobwumTe MocTaBLWUKY NPOrpaMMHoro obecneyeHns Komniekca o ToM, 4To Bam
HeobX0AMMO YBENNYUTb KOJMYECTBO NOAKIIIOYAEMbIX YCTPOWCTB.
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 [ogKn4nTECh K CEepBEPY NO NPOTOKOoy SSH.

 [MepenguTe B KaTanor /opt/monitoring/, Ans 4ero B KOHCONM BBEAUTE CEAYIOLLYIO
KOMaHAay:

#cd /opt/monitoring/
e IHMUMann3npynTe KoY cepeepa, O Yero B KOHCOIM BBEAUTE C/ieaYoLLY0 KOMaHAay:
#./license installation-key

e [ToNly4eHHbIN KoY nepepanTe MNocTaBLnMKy. Ha ocHoBaHUKM Hero MNocTaBLUnK co3gacT
0BHOBNIEHHYIO NINLIEH3MIO.

Mpumep NNLIEH3NOHHOI O KJIlo4a:
eyJ12XAi0rJKV1QiLCIhbGc10iJSUzI1INiK8

o AKTUBUPYINTE MONYYEHHbIV TNLEH3NOHHbIV KJTIOY, 4151 Yero B KOHCOJIM BBEAUTE
cnepyouyto KomaHay:

#./license set-license-key eyJ12XAiOrJKV1QiLCJhbGci0iJSUzI1NiK8

[ns NpoBEPKM aKTUBALMW NNLEH3UN B Web-NpuaoXxeHnn Heobxoanmo nepenTm Ha
CTpaHuLy «YnpaBneHne HacTponkamu obbekTa», rae byneT ykasaHa obHoBeHHas
nHpopMaums:

e JINMUT YCTPONCTB - MaKCMMaslbHO BO3MOXHOE KOJINYECTBO MOAK/OHAEMbIX YCTPOMNCTB.

* [lookno4eHo yCTp0I7ICTB - TeKyLlee Kosin4eCcTBo NoAKJII0YEHHbIX yCTpOI7ICTB.

TexHuyeckasa nogaepxka

B npouecce ycTaHOBKM NporpaMMHOro obecnevyeHuns Ha iloboM 13 3TanoB BO3MOXHO
OKa3aHue TeXHNYECKOWN NoALEePXKKU:

e agpec: r. MockBa, np-4 CtaponeTpoBCKuiA, 4.7, CTp .23;

e TeneoH: +7-800-333-01-40;

e e-mail: info@ntpgorizont.ru. 5.2

Pexxum paboThbl Texnoaaepxku: paboyne aHm ¢ 9-00 o 18-00 N0 MOCKOBCKOMY BPEMEHM.
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