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1. BBegeHue

1.1. OnucaHue fOKyMeHTa

ANIEKTPOHUKA

JaHHblli LOKYMEHT COAEPXUT PasbACHUTEbHYH0 MHHOPMAaLMIO 0 TEXHUYECKMX XapaKTepucTmKax
ABYXMOAYNbHbIX poyTepoB iRZ cepun R2 RL21lw, a Takke nHdopMauuto 415 6bICTPO HACTPOKN

YCTPOIACTB.

Bepcus fOKyMeHTa
1.0
1.1
1.2
1.3

14

15

Aata nyonukauyumn

20.03.2020

15.05.2020 (3TnKeTKa)

03.06.2020 (YctaHoBka SIM, GPIO)
11.02.2021 (BcTpoeHHsIin NBIM)
12.10.2020 (Pa6ota ¢ GPIO)

30.04.2021 (AHTEHHbI, MOHUTOPWHT, ynpasnexue,
LwndppoBaHme)



ANIEKTPOHUKA

1.2. TepMUHBbI U COKpaLLeHUsa

PoyTtep — mapuwpyTusartop iRZ Router;

2G — o6LLee Ha3BaHwWe rpynnbl CTaHAAPTOB cOTOBOM cBA3N GPRS, EDGE;

3G — ob6Lee Ha3BaHWe rpynnbl CTaHAAPTOB COTOBOM cBA3n UMTS,HSDPA, HSUPA, HSPA+;
4G — o6ulee Ha3BaHWe rpynnbl CTaHAAPTOB COTOBOW CBSA3M LTE;

CepBep — 3TOT TEPMUH MOXET ObITb UCMO/Ib30BaH B KAYeCTBE 0603HAYEHNS AJ151:

e CEepBEPHOI YacTy NPOrpamMmmMHOro nakeTa UCnosib3yemMoro B BbIYUC/IUTENIbHOM KOMI/EKCe;

e pPOJIM KOMMOHEHTA, NIN60 0GBbEKTa B CTPYKTYPHO-(NYHKLIMOHA/IBHOI CXemMe TEXHUUYECKOTO PeLLEHNS,
pa3BEPTLIBAEMOIO C UCMO/Mb30BaHNEM POYTEPA;

e KOMMblOTEPA, NPELOCTABNAOLLErO TE WX UHbIE CEPBUCHI (CETEBBIE CTYXObI, CNYXObl 06PaboTKM 1
XpaHeHUs AaHHbIX U Npoyne);

BHewHwii IP-agpec — IP-agpec B ceT VIHTEPHET, NpeaoCcTaB/IeHHbI KOMMNaHNER-NPoBanaepomM yCayr
CBSI31 B NOJIb30BaHME K/IMEHTY Ha CBOEM/ero 06opyaoBaHnM A/1s obecnedeHns BOSMOXHOCTU NPSIMOiA
CBA3M C 060pyA0BaHNeM KIMeHTa Yepes ceTb VIHTepHeT;

®PuKkcmpoBaHHbIV BHelWHUI IP-agpec — BHelHW IP-agpec, KOTOpbIi HE MOXET M3MEHUTBLCS HX NpU
Kakux ycroBusx (CmeHa Tvna obopyaoBaHnsa KIMeHTa u ap.) Uam cobbITuax (NnepenoaknyeHne K cetu
nposaigepa u ap.); eAMHCTBEHHON BO3MOXHOCTLI0 CMEHUTb (OUKCUPOBaHHbIN IP-aapec saBnsieTcs
obpalleHre B hopmMe 3asBIeHUs K KoMNaHun-nposaiaepy;

AyTeHTUpMKaLMUa — npoueaypa NpoBepkn NoAJIMHHOCTM NoMb3oBaTens/knneHTalysna nyTém
CpaBHeHMs NPeAoCTaB/IEHHbIX M HA MOMEHT MOAK/THOUEHUS PEKBU3UTOB C PEKBU3NTAMM,
COOTHECEHHBIMU C YKa3aHHbIM UMEHEM M0/1b30BaTeNA/IOTMHOM B 6a3e AaHHbIX;

Web-uHTepdeiic poyTepa — cpefCcTBO ynpaB/ieHus, BCTPOEHHOe B poyTep 1 o6ecrneuvBatoLlee
BO3MOXHOCTb KOHTPO/IMPOBATh ¥ HAacTpauBaThb ero iyHKLMK, a Takke HaboaaTh 3a COCTOSIHUEM 3TUX

OyHKLMIA;

YaanéHHoe ycTpoicTBO (YAaIEHHbIN y3€es1) — yCTPOCTBO, TEPPUTOPNasIbHO YaaiEHHOEe OT MecTa,
6o obbekTalysna, 06Cy4aemMoro B KOHKPETHO B3ATOM KOHTEKCTE;

JlokanbHas ceTb — CUCTEMA, 06BEAVHAIOLLAs HECKOMbKO KOMMbLIOTEPOB B Npeaeniax 0gHoro
MOMELLEHUS], 30aHNS NN HECKOMBbKMX 67IM3K0 PacnoioXeHHbIX 34aHuii ogHoro npeanpusTus. Ans
COeNHEHUS] KOMMbLIOTEPOB MOTYT UCMOMb30BaTLCS Kabenu, TenedoHHbIe IMHUM UM 6eCNPOBO/HbLIE
KaHasbl;

BHewwHAa cetb (VLAN) — Tononornyeckas («BUpTyasibHas») iokasibHas KomnbioTepHas cetb. VLAN
MMEET Te Xe CBONCTBa, YTO 1 (hr3nyeckas NnokanibHas CeTb, HO MO3BOMSAET KOHEUHbIM Y/1leHaM
rpynnupoBaTbCA BMECTe He3aBUCUMO OT UX (DM3MYECKOTO MECTOHAXOXAEHUS, faKe eC/N OHN He
HaxopgsATcs B OQHONM o3NYECKOi CEeTu;

BN (UPS) — ncTo4yHuK 6ecnepeboinHoro nutTaHus.
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2. NHdpopmauyua 06 ycTponcree
2.1. HazHaueHue

PoyTtepbl RL21Iw ABNSOTCA MHOTONPOUAbHBIMU PAANOTEXHUYECKMMU aBOHEHTCKMMM YCTpOCTBaMuU,
npefHa3Ha4YeHHbIMY 4151 Nepefayn AaHHbIX N0 CeTSAM COTOBO cBA3W. MNMoaaepxka
UMTS/HSPA+/EDGE/GPRS o6ecneunBaeT BbICOKOCKOPOCTHOM A0CTyn K ceTn NHTepHeT (go 100/50
MéuT/c pna RL21Iw).

KntoueBast oco6eHHOCTb RL21Iw — Hanmume aByx HesaBncumMbix GSM-Mopyneii. Kaxpas n3 apyx SIM-
KapT paboTtaeT c otaenbHbIM GSM-MOoAy/1eM, YTO 3HAYMTESIbHO MOBbLILLAET CKOPOCTb NEepPeKNYeHns Ha
pe3epBHbIii KaHa1 CBA3W M 0TKA30yCTOMUYMBOCTb YCTPOIACTBA B LIE/IOM.

B ycTpoiicTBax npegycMoTpeHa Touka goctyna Wi-Fi (Ha 6a3e ctaHgapTos IEEE 802.11b/g/n),
npefocTaBnsioLLas AN Apyrux ycTpoiicTs 6ecnpoBogHOE NoAKAYeHNe K IHTepHeTY.

2.2. CtaHAapThl CBA3U

Tabnuua 1. CTaHaapTbl COTOBOW CBSI3U

Kon-Bo

GSM- HSDPA |
Mogenb mopynei GPRS/EDGE UMTS HSUPA HSPA+ LTE
RL21lw 2 na ha na aa na

XapakTepucTuK1 MoZeseil MoryT MeHATLCSt NPOM3BOAMTENEM 6e3 NpeBapUTe/IbHOMO YBeAOM/EHMS
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2.3. XapakTepucTuKu annapaTrHoOu yacTu

XapakTepucTuK1 MoZesneil MoryT MEHSITLCSI NPOM3BOAMTENEM 6e3 NpeABapUTEIbHOMO YBEAOM/IEHMS

Tabnmua 2. XapakTepucTuK/ annapaTHon YacTu

Tun XapaKtepucTtuka

Mpoueccop MIPS 24KEc 580 Mhz
OuHamnueckoe O3Y 128 Mb

O6bem flash-namsaTu 32 Mb

Pa3bem Ethernet 4 x 10/100 Méut

Pa3bem DB9 RS232

Pa3pbIBHON KNEMMHbIi KOHHEKTOP 7 x GPIO, nutaHue, RS485
Cnot SD-kapTbl MicroSDHC

Wi-Fi 2,41Ty 802.11b/g/n 2T2R MAC
MouwHocTb nepepatymka WiFi He 6onee 16dBm (40mW)

2.4. dnsnyeckKkue xapakrepucTuku

e [abapuTHble pasmepsbl n3genums (C y4ETom pasbeEMOB) - He 6osee 121x118x40 mm (OXLLUXB).
* Bec nsgenus - He 6onee 300 rp (0159 Moduchukayuli ¢ VIBI He 6onee 370 ep).

* Martepuvan kopnyca - aJIOMUHUIA.

e [lnanasoH paboyux Temneparyp - ot -40°C go +65°C.

¢ YCTPOWCTBO COXPAHSAET CBOK paboTOCNOCOOGHOCTL NP OTHOCUTE/LHOM BIaXKHOCTM He 6onee 80%
npu Temneparype 25°C.
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2.5. AneKkTpnyeckmne xapakTepucTmku

PaGouune xapakTepuCTUKN 3N1eKTPONUTaHus:
¢ HanpsbkeHue nutaHusa ot 8 Ao 30 B (NOCTOAHHbIN TOK);
e TOK NoTpebneHus He 6onee:

o Mpu HanpsxeHnn nutandusa +12 B — 2000 MA;

o npu HanpskeHuu nutaHusa +24 B — 1000 MA;

e MPUCYTCTBYET BO3MOXHOCTb NUTaHNs passive PoE yepes Port 1.

GPIO1-7 B pexume «BXof»:

e [nanasoH HanpskeHUs YpoBHSA «0» (HU3Koro ypoBHs) — 0...0,3 B;

e AManasoH HanpsHKeHUs YPOBHSA «1» (BbICOKOro YpoBHS1) — 1,9 B...Vin;
e MakcuMMasibHOe A0MyCTUMOe 3HaYeHne HanpsxeHus Ha sxoge — 30 B

GPIO1-7 B pexxume «BbIXoa»:
MakcMMasibHbI CyMMapHBIA TOK Harpysku Ha Bce GPO nopTbl He fomkeH npesbiwarb 300 MA

e MakcuMasbHbIli TOK oTaaun Ha GPIO1 — GPIO5 — 3 MA;

e MakcuMMasibHbIli TOK oTAaun Ha GPIO6 — GPIO7 — 100 MA;

@ Mpu ucnonb3oBaHnn GPIO B pexume "BbIXOA4" Npu HanpsXXeHun nutaHus +12 B Tok noTpebneHns Bo3pactaeT
Ha 300 MA. CnepfyeT yunTbiBaTb 3T0 Npu BbiIGope 6/10Ka NUTaHKs.

2.6. BcTtpoeHHbI UBIM

WHbopmaums o Haimumm B poyTepe BCTPOeHHOro VMBI pacnonoxeHa Ha 3TUKeTKe ¢ 06paTHO CTOPOHbI
ycTpoiicTBa. MiHaeke "u" B HaMMeHoBaHMKM annapatHoi Bepcun (HW version) o3Havaert, uto poyTtep
obopyposaH UBIT.

B 3TOM cniyvae nepegHsis naHenb poytepa (CM. pa3aen BHelwHWi BUA) OTANYaeTCs Halnumem
NHAMKATOPOB paboTbl VIBIM 1 KHOMKOI BbIK/IKOUEHUS YCTPOCTBA.

XapakTepucTuku BctpoeHHoro UBI:

Bpemsi aBTOHOMHOIA paboTbl He meHee 30 MUH
HoMunHanbHoe HanpsxeHue 3,7B
HomuHasibHas eMKoCTb He meHee 900 MAY
Pa3mepbl 6,5 * 37 * 38 Mmm
Bec Gatapeu OKono 16 r
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Mogenb LP653738
Tok 3apAankun 05A
VicnonHuTenbHbIA cTaHgapT GB /T 18287-2000

TemnepaTypHbIii pexxum BcTpoeHHoro UBIM:
* PoyTtep moxeT paboTaTb oT MBI npu Temneparype oT MuHyc 10 go nntoc (7515)° C

* 3apsag 6aTapeun ocyllecTBseTCs Npu TemnepaType oT nac 5 go nc (55+5)° C (Temnepatypa
BHYTPM YCTPOICTBA).

[ns poytepoB co BCTpoeHHbIM MO Bepcun 20.1 1 Bbille - MHGOPMaLMo 0 CTaTyce BCTPOEHHOro VBl
MOXHO YBUAETb B web-nHTepdielice poyTepa.

UPS Status

Battery Voltage 3908 mv Input Voltage 1888 mV

Puc. 1. CtarycHas ctpoka VBl

KHonka BAT npefHasHavyeHa ANA OTK/IOYEHUA NTaHUA poyTepa OoT BCTPOeHHoro MBT.
[nsi No/THOro OTKKYEHMS YCTPOICTBA (HanpuMep, Nepes nepefayeii Ha XpaHeHne) cneayer:
* OTK/IHOYNTb OCHOBHOE NUTaHue,

e HaxaTb KHOMKy BAT.

Mpu nogaye nNuTaHus Ha poyTep 6atapes BCTPoeHHOro VIBI HauMHaeT 3apsikarbCa aBToMaTuyecku.
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2.7. YcnoBua XxpaHeHUs U aKcniyaTauyuu

YCTPOWCTBO A0/HKHO XPaHWUTCS B CyXOM, BNaro3alyiléHHOM MecTe. [Jo/mKeH 6biTb UCK/THOUYEH PUCK
B/IMSIHWS CTATUYECKOTO HanpshkeHns (MO/IHWS, 6bIToBas CTaTuKa).

Knacc 3awuTbl OT NpoHnkKHoBeHUs cooteeTcTeyeT IP30 FOCT 14254-2015.
Jonyctumas Bu6paums

YCTPONCTBO MOXET COXPaHATb NPOYHOCTHbLIE XapakTePUCTUKN MPU BO3AENCTBUN Harpy3oK,
COOTBETCTBYHOLLMX IPYMNMe UCNOSTHEHUS U3AE/NIA NO CTOWKOCTM K MexaHu4eckum dpaktopam M5 no
FOCT 25467-82 1 MOXET UCNOb30BaTbCA B annapatype, paboTatoLLeii Ha xoay, ycTaHaB/IMBaeMoin Ha
TpakTopax v ryceHMYHbIX MallMHax 1 BOAHOM TpaHcnopTe (bbICTPOXoAHbIe KaTepa, cyAa Ha nofBoaHbIX
KpbINbAX U T.MN.), @ TaKKe Ha TEXHONOrMYeckoM 060pyL0BaHNM U CyXONyTHOM TpaHcnopTe, ec/m Yactota
BMbpaumm npesbiwaet 80 Iy,

Bn6pon30nsaLnoHHbIE 3/IEMEHTbI OTCYTCTBYHOT.
2.8. Mepbl NpefoCTOPOXXHOCTHU

OrpaH1yeHust Ha UCMo/b30BaHKe poyTepa B6/IM3UN APYTX S/TEKTPOHHbIX YCTPONCTB:

¢ BbIK/llOYaNTe poyTep B 60NbHNLAX UM B HENOCPEACTBEHHOM 6/1M30CTW OT MEAULIMHCKMX YCTPONCTB
(kapAMoOCTUMYNATOPOB, C/IYXOBbIX annapaTtoB U Ap.) — POYTEP MOXET cOo34aBaTb NOMeXu 418 paboTbl
obopypoBaHus;

* BbIK/tOYaliTe poyTep B6/M3M aBTO3anpPaBOYHbIX CTAHLUIA, XMMUYECKUX NPEANpPUATUIA, MecT
NpoBeAeHNs B3PbIBHbIX paboT — POyTep MOXET co3faBaTb NOMeXu A/151 paboTbl 060PYA0BaHNIO;

* BbIK/OYAliTE poyTep B camonerax, NpUMnUTe Mepbl MPOTMB CyYaliHOTO BK/TKOUYEHNS;

e Ha 6/IM3KOM PacCcTOSIHUK POyTEP MOXET CO3AaBaTb NOMEXU A5 paboTbl Te/IeBU30POB,
paanonpuemMHUKOB 1 ap.

MpenoxpaHsiite poyTep OT BO3AENUCTBUS MblAW U BNAru.

Cobntogaiite gonycTvMble HOpMbI NMUTAaHUS U BUBpaummn B MecTe YCTaHOBKW YCTPOCTBa.
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2.9. dyHKUMOHa/IbHaA cxema ycTpoiicTBa

OCHOBHble (hyHKLMOHAsIbHbIE Y3/1bl poyTepa

4 Mi RP-SMA1 SMA SMA SMA SMA RP-SMA2 )
é%ro Wi-Fi  Main AUX Main AUX  Wi-Fi 4 x RJ45
3 (P O O O O O
\_ /)
L
=
~ GSM1 CPU
Memory
Flash <
O Ggsm2 Wi-Fi ';
iChargeri
RS232 7GPIO || RS485 '—---—,I,—\———J
| Battery ;
-z N\
i N4
I ] [ ] oooooool| DB9 T%rlrgér&al el
SIM1 SIM2 Indicators Indicators

N J

Puc. 2. dyHKUMOHasIbHAA cxema poyTepoB R2

¢ SMA-pasbembl A1 BHELLUHUX aHTEHH;

e Moayv cBsasn (GSM1, GSM2);

¢ CPU (ueHTpasibHbIil Npoueccop) + nHTerpmpoBaHHble dyHkuum (Memory, Flash, Wi-Fi);
o Ethernet-nHtepdelicbl (LAN — 4xRJ45);

e pasbem DB9 — RS232;

¢ paspbIBHOI KNeMMHbIA koHHeKTop (Terminal Block) — GPIO, RS485;

o pepxatenu SIM-kapT 1/2;

e cnot gna SD-kapr;

¢ RP-SMA pasbembl ans Wi-Fi aHTeHH;

e 610K MHAMKauun paboTbl — cBeToamnogbl (LEDS);

e OGaTapes v 610K MHAMKaUMK paboTel 6atapen (TONbKO ANS POYTePOB CO BCTPOEHHbIM UBIT)

10
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3. BHewHu Bug, u uHTepdencobl

3.1. BHewHuih BUA,
3.1.1. Pa3beMbl U BHELLHUE 3/IeMEHTbI

PoyTtep ncrnonHeH B NpOMbILL/IEHHOM BapuaHTe - NPOYHOM U JIETKOM aslloMMHUEBOM Kopryce.

—
“wm@ssmz GSM1 C ©.6 wm@

Port 1 Port 2 Port 3 Port 4

L G@@@@

Puc. 3. Bug c3agu (RL21Iw)

Ha prcyHke uudpamm 0603HaAYEHO:

1. Cnot pgna microSD-kapr;

2. Pasbem RP-SMA ansa Wi-Fi-aHTeHHb;

3. Pazbém SMA ans aHTeHHbl GSM2 (0CHOBHas);
4. Pazbém SMA ansa aHTeHHbl GSM2 (AUX);

5. Pazbém SMA ans aHTeHHbl GSM1 (ocHoBHas);
6. Pazbém SMA ans aHTeHHbl GSM1 (AUX);

7. Pazbem RP-SMA gnsa Wi-Fi-aHTeHHbI;

8. Moptbl Ethernet 1-4;

9. KHonka c6poca [0 3aBOACKMX HACTPOEK,;

10. Pa3bem nutanus MicroFit4

11
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O Connect
O Signal
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O Port 4
O Port 3
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Puc. 4. Bug cnepeau poytepa

Ha pucyHke umdpamu 0603HaYEHO:

1.

2.

10.

11.

MHpukaTop aktmsHocTn SIM1

MHpukaTop aktmsHocTn SIM2

. Cnot SIM1

. Cnot SIM2

. IHgukaTopbl cocTosHUA paboThbl poyTepa
. inTepdpeiic RS232

. PaspbIBHOI KNNEMMHbIN KOHHEKTOP

. MHpnkarop aktmBHoCTM RS485

. MHgukartop akTBHocTN RS232

MHavkaTopbl paboTtbl VIBIM - CH, DIS (Npu Hannunm BcTpoeHHoro VBIMT)

KHonka BbIk/ItoueHns ycTpoiictea BAT (npu Hamumnm BCTpoeHHoro NBMT)

12



3.1.2. 3TUKeTKAa

ANIEKTPOHUKA

JTVKeTKa BbINOMHEHA B BUE HaK/Ielikn 1 pacnofioXeHa Ha HUXKHel CTopoHe poyTepa. Ha aTukeTke
COZIEPXKMTCS OCHOBHAast MHchopMaLms 06 YCTPOIACTBe, a Takke UHhopMaLms, Heobxogumast ans Hauana

paboThl.

RL21Iw
AN N

RDDE1000001

MAC: 00:11:22:33:44:56 HW version: 2.8-u

IP: 192.168.1.1 QC:8

Login: root SSID: iRZ-0D2FC8
Password: root Key: weturkpc
8-30VDC Canenato B Poceun Ff[

Puc. 5. 3Tuketka

Tabnuua 3. IHhopmauus Ha sTUKETKe

OcHoBHas MHopmauus
MAC Address

P

Login

Password

HW version

QC

SSID

Key

8-30 VDC

AnnapaTHas Bepcus.

HanmeHoBaHWe Mofenu, CepuitHbIi HOMep B BuAe LUTPUX-KOAA,
cepuiitblii Homep B GYKBEHHO-LMDPOBOM BUAE, C/YXEOHbIN QR-
Koz,

MAC-agpec, no KOTOpoMy UAEeHTUULMPYETCA YCTPONCTBO
IP-agpec, No KOTOPOMY AOCTYMNHO YCTPOCTBO NPV NOAK/IYEHUN
Vmsa nonb3oBartens

Maponb

AnnaparHasa Bepcus

KoHTposb kavecTBa

NpeHTndmkatop 6ecnpoBogHoli cetn

Kntou 6e3onacHoOCTV 6eCnpOBOAHON ceTh

HanpsxeHue nutaHms ot 8 4o 30 B (NOCTOSAHHbIA TOK)

13
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AnnapaTtHasi Bepcusi 3an1cbiBaeTcs B Buae ABYX LMdp, pasaeneHHbIX TOUKOA.

MepBast Undpa 0603HaUaET BEPCUIO MPOLECCOPHOTO MOAY/st poyTepa, a BTopasi — HOMep PeBn3um
nnarbl.

1.x - npoueccopHbIi Mogysb ¢ 06bemom flash namatv 16 M6 n O3Y 64 M6
2.X - NpoLEeCccopHbIn Moaysnb ¢ o6bemom flash namaTtn 32 M6 n O3Y 128 M6
X.5 — NATan peBusnsa MaTepyHCKON niathbl

X.8 — BOCbMasi peBM3Usi MaTePUHCKOW NnaTtbl

u — Hannume BCTpoeHHoro MBI

14



3.1.3. Nuaukauusa poyrtepa

NHaykaums poyTepa pacnosioxeHa Ha nepeaHei naHesnu.

Port 1-4 (vHgukaTopbl cocToAHUA noptoB LAN1-4)

o He roput Kabenb He noak/toveH
 Muraert 3enéHbim MaeT nepegava faHHbIX
® [opuT 3eNéHbIM Kabenb nogkstodeH

PWR (nHaukaTtop nutaHus)

o He roput YCTPOIACTBO BbIK/IKOYEHO
® [opuT 3eNéHbIM YCTpOWCTBO BK/IOYEHO, pabounii pexmm
 Muraer 3enéHbim YCTpOWCTBO BK/IOHEHO, 3arpyska uin o6HoeneHne MO

Connect (MHAMKATOpP CeTN COTOBOI CBA3N)

o He roput CoefyrHeHVe He YCTaHOBMNEHO
® [oOpUT KpacHbIM YcTaHoBMEHO coeanHeHne 2G
® [opuT 3eNEHbIM YcTtaHoBNeHO coegmHeHne 3G
 Muraer 3enéHbim YcTtaHoBneHo coeamHeHne 4G (LTE)

Signal (MHAMKaTOp YPOBHA cCoeaVHEHUS)

o He roput Mogy b BbIKNHOYEH

® KpacHblit Hun3knin ypoBeHb curHana
XKenTtoiii CpegHuii ypoBeHb curHana

® 3enéHblii Bbicoknii ypoBeHb curHana

NHpukatop pa6otbl SIM-kapThl 1/ 2

o He roput SIM-kapTa He nucnosib3yercsa

® [opuT 3e/EéHbIM SIM-kapTa ucnonb3yeTcs

ANIEKTPOHUKA
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MHpgukatop pa6otbl RS485 | RS232

o He roput WHTepdelic He ncnonb3yetcs
® [OpUT KpacHbIM MpeT nepefava faHHbIX
® [OpuUT 3eNEHbIM VaeT npyem gaHHbIX

Wi-Fi (nHpgukaTop pa6otbl Wi-Fi)

o He roput Wi-Fi oTkntoueH
#* Muraet 3enéHbIm Npet nepepaya aaHHbIx no Wi-Fi
® [opuT 3e/1EéHbIM Wi-Fi BK/toueH

MHpgukaTtopbl pa6oTbl BcTpoeHHoro MBI (npu Hanuuum)

® CH lNopuT 3enéHbim baTapes 3apskaetcsa

® DIS NopuT KpacHbIM Bartapes pa3spsxaetca

ANIEKTPOHUKA
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3.2. Pa3beMbl U nHTEpheinchbl
3.2.1. Pa3bem nuTaHus

Pa3bém nutaHuna Tuna Microfit4 npegHasHaveH AN NOAKIYEHUS K POyTEPY UCTOUYHUKA NUTaHNS.
TpeboBaHUA K MICTOUHUKY: NOCTOSAHHOE HanpsbkeHne oT 8 fo 30 B, TOK He MeHee 2 A npu HanpshXKeHun
12 B.

PWR
Ot ll1r®
OHEIHH®

U

Puc. 6. Pazbem nutaHusa

Tabnvua 4. HasHayeHne BbIBOAOB pasbeémMa NuTaHus

KoHTtakt CurHan HasHa4yeHue

1 GND oTpuuartesbHbIi NONKC onTonapsl

2 OPTO NONOXWTENbHbIA NO/C onTonapsbl

3 GND oTpuuUaTesbHbI NOMKC HANPSHKEHNUS NUTAHWS
4 +U NOMOXUTENbHbIN NOMOC HANPSXEHUS NUTaHUA

17
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3.2.2. Pa3béMbl NOKa/IbHOI ceTu

PazbEMbl /TOKasTbHOW CETU NpefHa3HaveHbl 415 noakoyYeHus Ethernet-ycTpoiicTB 10KasIbHOW ceTh U
noggepxuBaroT ckopoctb 10/100 M6uT/c.

Port Nr.

ol

Puc. 7. Ethernet-pasbem

Tabnuua 5. HasHauyeHue BbiBOAOB Ethernet-pasbéma

KoHTakt CurHan HasHa4yeHue

1 TX+ Mepegaya, NONOXNUTENbHbIA NOMKOC

2 TX- Mepepava, oTpuuaTesnbHbIi NONKC

3 RX Mpuem, NONOXUTENBHbIV NONKOC

4 VCC* Bxop, nnn BbIXo4 NONOXUTENLHOIO HaNpPsAXeHusa nurtaHna*
5 VCC* Bxopf, nnn BbIXO4 NONOXUTENBHOIO HaNpPsXeHusa nuraHna*
6 RX- Mpuem, oTprLaTenbHbI NOM0C

7 GND* Bxop nnu BbIxo4 oTpuLaTesisHOro HanpsiXeHnsa nutaHmua*
8 GND* Bxog nnun BbIxog, oTpuLaTE/IbHOTO HaMNpPsXeHnsa nutaHns™

MaccuBHoe POE goctynHo Tonbko ansa nopra Portl

18
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3.2.3. Pa3pbIBHOW K/IEMMHbIi KOHHEKTOP

Ha pa3pblBHOI# KNEMMHbI KOHHEKTOP BbiBeAeHbl NoC/1e0BaTe bHbI MHTEpdeiic RS485 1 AMHuK
BBO/JA-BbIBOAA.

GPIO Vout RS485

1234567GVSBA

Puc. 8. NIHTepdhelicHbI pasbém

Tabnuua 6. HasHauyeHue BbIBOAOB MHTEPEICHOIO pa3beéma

BbiBOog HasHa4yeHue

1 KoHTakt GPIO1

2 KoHTakT GP102

3 KoHTakt GPIO3

4 KoHTakT GP104

5 KoHTakt GPIO5

6 KoHTakt GPIO6

7 KoHTakT GPIO7

G GND — oTpuLaTenbHbIi BbIXOA, HANPSHKEHNA NUTaHWsA poyTepa
V VCC — NonoXnTenbHbIA BbIXOA HAMPSHXKEHNS NUTaHUS poyTepa
S Shield — kOHTaKT 3KkpaHa CUrHasIbHOro NpoBoAa

B Curnan B nHTepdeiica RS485

A CurHan A nHtepdelica RS485

BHVMAHWE! BHavase cnenyet nogasarb HanpsXXeHve nutaHns Ha poyTep 1 ToNbko 3atem Ha GPIO.
OfHoBpeMeHHas nogaya HanpsXXeHusa nuTaHua Ha Bxog poytepa n Ha GPIO noptel SAMNPELLEHA.
HecobniogeHvie gaHHOI pekoMeHAauuy BefeT K BbIXO4y poyTepa 13 CTpos 1 nvwaet Bac npasa Ha
OanbHelilwee rapaHTuiiHoe 06CnyXnBaHe yCTpoicTBa.

19



ANIEKTPOHUKA

3.2.4. Pasbem DB9 (COM-nopr)

Pasbém DB9 ncnonbayetcs ansa nogkntoveHmna COM-nopTa no nHtepdpelicy RS232.

® Rs232 @

Puc. 9. Pasbem DB9 (COM-nopT)

Tabnuua 7. HazHayeHve BbIBOAOB pasbéma DB9

BbiBog CurHan HasHa4yeHue

1 RS232 - DCD Hanuuune Hecywei

2 RS232 - RXD Mprvem gaHHbIX

3 RS232 - TXD Mepepaya gaHHbIX

4 RS232 - DTR [OTOBHOCTb NpUeMHUKa

5 GND Kopnyc cuctemsl

6 RS232 - DSR [OTOBHOCTb MCTOYHUMKA AaHHbIX
7 RS232 - RTS 3anpoc Ha nepepadvy

8 RS232 - CTS [oTOBHOCTL Nepegayn

9 RS232 - Rl Curvan Bbi3oBa

PoyTep noaaepXxunBaeT BO3MOXHOCTb YAANEHHOro AOCTYNa K BHELLHeMY ycTpoicTBy Yepe3 COM-nopT
no npotokony TCP/IP (RS232/RS485, Server Modbus TCP to RTU).

Moakntouath YCTPOICTBA K Noc/eA0BaTe/lbHOMY MOPTY poyTepa paspeluaeTcs To/bKo Korga ob6a ycTpoiicTea
HaxoAsTCS B BbIK/IOYEHHOM COCTOSIHUAM
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3.2.5. AHTEHHbI

B poyTepe npeaycMOTPEHbI CrieaytoLLe TUMbl Pa3beMOoB AJ151 aHTEHH:

Tun HasHaueHue

Pasbem SMA Ansa aHTeHHbl GSM1 (ocHOBHas)
Pasbem SMA Ans aHTeHHbl GSM1 (AUX)
Pastbem SMA ANns aHTeHHbl GSM2 (ocHoBHas)
Paszbem SMA ANnsa aHTeHHbl GSM2 (AUX)
Pasbem RP-SMA ana Wi-Fi-aHTeHH

3.2.6. KHonka copoca

C noMoLLbto KHOMKM c6poca MOXHO Mepe3arpysuTb poyTep UM BEPHYTb POYTEP K 3aBOACKM
HacTpoiikam B c/lyyae, ecsim JoCTyn K HEMY He YAAETCs YCTaHOBUTD.

[nsi nepesarpyskn YCTPOCTBA C/IeAyeT HakaTb U yAepXMBaTb KHOMKY 3-8 CeKyH.

[nsi BO3BpaTa K 3aBOACK/M HACTPOiKaM HYXXHO HaXXaTb W YAEpPXMBaTb KHOMKY 60/1ee 8 cekyHa,.
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4. Acnonb3oBaHue

5. MogroroBka K pa6ore

5.1. NoakntouyeHne

1.

MopxnounTe HEOOX0AMMbIE aHTEHHbI K pasbémam. ObpatnTe BHUMaHue, Aas paboThl yCcTpoiicTea
aHTeHHbl GSM M (Main) 06a3atenbHO AO/MKHbI ObITb MOAKMNHOYEHDI

. BctaBbTe SIM-KapThl B 10TKK
. Moakntounte kabenb fokasibHol ceTn K noptam Portl-Port4
. Mogkntounte kabenb NUTaHNs K pasbémy PWR

. YéeguTtecsb, uto IP-agpec 192.168.1.1 B /ioKasibHOI CETU CBOGOAEH, a KOMMLIOTEP HACTPOEH Ha

nony4deHue agpeca no DHCP unu nmeet agpec n3 gnanasoHa 192.168.1.0/24

. BBegnte B agpecHoin cTpoke 6pay3epa agpec http://192.168.1.1

. BBeguTe noruH 1 napons root/root

22
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5.2. YcTtaHoBKa SIM-kapT

Puc. 10. YctaHoBka SIM-kapT

1. Mpn nomMoLLM TOHKOrO nNpeamMeTa HaxXMuTe Ha KHOMKY nssnedeHnsa SIM-notka. Ans SIM 1 kHonka
HaxoguTcsd cnesa oT fioTka, Ana SIM2 — cnpasa.

2. NMomecTtute SIM-kapTy B JIOTOK.

3. BcTaBbTe /10TOK ¢ SIM-KapToii B poyTep, Npu 3T0M y6eauTech, YTo SIOTOK MONasl B HanpaeAsoLme
SIM-xongepa.

4. O6patnTte BHMMaHue, 4to SIM1 BcTaBnsetcsa B 1010k SIM-kapToilt BH3, a SIM2 BcTasnsietca SIM-
kapToin BBEPX.

5. Ecnu SIM-110TOK TYro BCTaB/ISIETCS, 3HAUNT B HANpaBsoLLME OH He nonaJsl. B aToM criyuae cnegyet
€ro aKKypaTHO M3B/eYb 1 Nonpo6oBaTb CHOBA.
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5.3. HacTtpoiika nokanbHoii cetn

@ ANIEKTPOHUKA

Pasgen Local Network Ha Bknagke Network npegHasHaueH 415 HacTPOiKu nokasbHbIX Ethernet-nopTos

poyTepa.

Local Network (lan)

CPU port

etho v

P

192.168.1.1

Local Network (lan84)

CPU port

ethl v

IP
192.168.84.1

VLANID Switch Ports

1 lan1 lan2 & lan3 & lang
Mask MAC

255,255.255.0
VLANID Switch Ports

84 ¥ lanl # lan2 lan3 lan4
Mask MAC

255.255.255.0

Add VLAN

Puc. 11. Hactpoiika nokanbHol cetn

Remove

wan

Remove

@ [Lnsi coxpaHeHUs BbINO/THEHHbIX HACTPOEK UCTO/b3YITe KHOMKY Save. MNpu nepexofe Ha Apyrve CTpaHuLb
pasfesnioB BCE BbIMO/HEHHbIE, HO HE COXPAHEHHbIE HACTPOlKM ByayT cOPOLLEHbI!

Mone

CPU Port

VLAN ID

Switch Ports

P

Mask

MAC

OnucaHue

Bbi6op nopTa npoueccopa, kKoTopblii 6yaeT HasHaveH Ha VLAN. MNonb3oBatens ¢
NMOMOLLLbIO AA@HHO HACTPOKN MOXET pacnpeienutb NopTbl Mexay husnyeckmm
pazbemamMn caMoCTOATE/LHO.

YkasaHune Homepa VLAN. M3HavasibHO HOMep 3ajaeTcss aBToMartnyeckm cammm
YCTPOCTBOM, OfHAaKO NoMb30BaTe/lb MMEET BOSMOXHOCTb €ro U3MEHNTb.

BbI60op donsnyeckux NopTos, KOTopble byayT aobasneHsl B VLAN

IP-agpec poyTtepa gna cosgaHHoro VLAN

Macka cetn poyTepa g5 co3gaHHoro VLAN

MAC agpec, MOXHO 3aZiaBaTb B pPy4HYyI0

Bonee nogpo6Ho cM. B «PykoBOACTBE MNosib3osaTens. CpefcTsa ynpas/ieHns 1 MOHUTOPUHra Ha
poyTtepax iRZ».
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5.4. HacTpoiika BHeluHeil ceTu

Paspen Wired Internet Ha Bknagke Network npeaHasHaveH anst Hactpoiikn WAN-nopTa.

Wired Internet (wan12)

CPU Port VLANID
ETHO v 12
Connection Type
Static
IP

Ping Address

Remove
Switch Ports
PORT1 PORT2 PORT3 PORT4
MAC
W
Mask Gateway

Ping Interval (sec) Ping Attempts

Add VLAN

Puc. 12. HacTpolika BHeLUHel ceTu

[nsi coxpaHeHus BbINO/THEHHbIX HACTPOEK UCMO/b3YiiTe KHOMKY Save. MNpu nepexoe Ha Apyrve CTpaHuLb
pasfenoB BCe BbIMOIHEHHbIE, HO HE COXPaHeHHbIe HAaCTPOIKM GyayT COPOLLEHBI!

Mone

CPU Port

VLAN ID

Switch Ports

Connection Type

OonucaHue

Bbi6op nopTa npoueccopa, koTopblii byaet
Ha3HayeH Ha VLAN. lNonb3oBaTenb ¢ NOMOLLLIO
[aHHOWN HACTPOWKN MOXET pacnpefenvTb NopThbl
mMexay usnyeckMmm pabemamm
CaMOCTOATESBHO.

YkasaHune Homepa VLAN. Vi3HavasibHO HoMep
3a/aeTcs aBToMaTM4yeckm camymM yCTpONCTBOM,
0/HaKo NMonb3oBaTe/lb UMEET BO3MOXHOCTb €ro
U3MEHUTB.

BbI6op donsnyeckux nopTos, KOTopble byayT
no6aeneHsl B VLAN

Tun NOAKMOYEHNS K BHELLHUM CeTAM, Yepes
WAN-nopt

Bonee nogpo6Ho cM. B «PykoBoACTBe Nosb3oBateniss. CpeacTsa ynpas/ieHns U MOHUTOPUHIAa Ha

poyTtepax iRZ».
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5.5. Hactpoiika nogknto4yeHnsa K COTOBOI ceTu

Paspnen Mobile Interfaces Ha Bkiagke Network npegHasHayeH 4151 HACTPOWKM NOAK/0UYEHNS poyTepa K
CeTsIM COTOBOI CBA3M.

Maobile Interfaces

SiM1 Huawei MES09s Edit
Simz QUECTEL EC25 Edit
Save

Puc. 13. Bknagka Network, pasgen Mobile Interfaces

[na Hayana pefakTnpoBaHns HaCTPoeK HeoBXoANMMO HaxkaTb kHoMky Edit.

QUECTEL EC25

Enable SIM2

APN Network Access
Auto v [ Advanced settings
Username Password Auth Type
Any w

PIN Additional PPPD Options Force MCC MNC

Leave blank if not needed example: debug example: 25066
Ping Address Ping Interval (sec) Ping Attempts

Enter address to check connec Default 30 seconds 3 by default
Use as defaultroute Use peer DNS servers [ Allow roaming
Manage SIM

Connection Timeout (sec)

360

Puc. 14. Hactpoiika 6ecnpoBofHoli ceTn

[nsi coxpaHeHus BbINO/THEHHbIX HACTPOEK UCNOsb3yiiTe KHOMKy Save. MNpw nepexoge Ha Apyrne cTpaHuLbl
pasnernoB BCe BbINOMIHEHHbIE, HO HE COXPaHEHHbIE HACTPOWKKN ByayT cOpoLLeHbI!
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Mone

Enable SIM1

APN

Authentication Type
Network Access Mode
Username

Password

PIN

Additional PPPD Options

Ping Address

Ping Interval (sec)
Ping Attempts

Allow Roaming

Use Peer DNS Server

Force MCC MNC

Connection Timeout (sec)

Primary SIM

Return to Primary SIM After

(sec)

ANIEKTPOHUKA

OnucaHue

Vcnonb3osatk nepsyto SIM-kapty 1

Vms cotoBoli cetn (APN).

Bbi6op npoTokona naeHtudmkauum SIM-kapTbl B CETH

Bbi6op pexunma paboTbl C COTOBbIMW CETAMU

Vima nonb3oBatens Ana focTyna B COTOBYHO CETb NpoBaiijepa
Maponb 415 goctyna B COTOBYHO CEThb NpoBaiaepa

PIN-kog SIM-kapTbl (€cnv yCTaHOBEH)

YkazaHue A0onoHMTe bHbIX ONuuii Ans paboTel npotokona PPP
(kpome poytepos cepun RO)

IP-agpec yganeHHoro xocta

NHTepBas, yepes KOTopbli ByayT OTNPaBATLCS NaKeTbl AN
NpoBepKn coeanHeHus (Mo ymonyanuto, 30 cekyHa)

KonmuecTBo HeyAauHbIX NOMLITOK COEAMHEHMST (N0 YMONYaHuio, 3)
PaspelueHue/3anpeLleHne paboTbl B pOYMUHre

BkntoueHne/BbIK/IIOYEHNE MCNONb30BaHUs BHeWwHMX DNS-cepBepoB
npoeaigepa

Mo6wunbHbIl Kog, cTpaHbl (MCC) B KOMOMHaLUK € MOBW/IbHBIM
kogom cetn (MNC)

Bpewms, koTopoe otBoauTcA SIM-KapTe Ha Nnogx/toyeHne K
COTOBOMY orneparopy

YKasbIBaeT Kakasi u3 SIM kapT SBASeTCs NPUOPUTETHOM (TONbKO
[151 OAHOMOZY/IbHBIX POYTEepPOB)

YKasaHue NpoMexyTka BpeMEHW, NOC/1e KOTOPOTo poyTep
NpPou3BeAET NOMbITKY BEPHYTLCS Ha OCHOBHYHO SIM KapTy (TO/MbKO
[1s1 OAHOMOZY/IbHBIX POYTEepPOB)

BTtopas SIM-kapTa HacTpauBaeTCsl aHasIorM4HO NepBoii. Bonee noapo6Ho cM. B «PykoBoACTBe
nonb3oBatens. CpefcTBa ynpas/ieHns 1 MOHUTOPUHTA Ha poyTepax iRZ».

27


https://www.radiofid.ru/upload/docs/routers/Router_iRZ_Controls_RU.pdf

ANIEKTPOHUKA

5.6. MoHUTOpPWUHT, ynpaBneHue, wucposaHue
JocTtynHa nogaepxka TyHHeneih GRE, PPTP, EolP, IPSec, OpenVPN, L2TPv2/v3
MprMepbl KOPPEKTHOM KOHhUrypaLum ceTeBbix Cyx6 npeacTasneHsbl B «PyKoBOACTBE NO/Ib30BaTessl.
HacTtpoiika TyHHeneii Ha poyTepax iRZ».

PoyTtep nogaepxvsaet cnegywowme cetesble pyHkummn: DNS, DynDNS, SSH Server, TFTP Client, Wget,
SNMP, DHCP Server, VRRP, Firewall, NAT, NTP Client, VLAN, gnHamnyeckas mapLupyTmsaumns

(onumoHanbHO).

Mpumepbl KOPPEKTHON KOHUTypaLmm ceTeBbIX CNyX6 npeacTaBneHsl B «PyKoBoACTBE NOMb30BaTesis.
CpeacTtBa ynpaB/ieHUst U MOHUTOPMHIa Ha poyTepax iRZ».
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5.7. PaboTta c GPIO

MopTbl GPIO B poyTepax iRZ cepun R2 BbiBeAeHbI HA Pa3pbIBHO KJIEMMHbIA KOHHEKTOpP 12 pin,
pacnonoXeHHbI Ha NepefHeil NnaHeNn ycTpoicTea.

GPIO noptbl MoryT paboTatb kak Bxog, (GPI), n kak Bbixog (GPO). CooTBeTcTBYIOLLAA KOHUIypauus
BblGMpaeTca NporpaMmMHbIM 06pa3oM.

MopasaTb HanpsxeHue Ha Bxofd GPIO MOXHO TONbLKO noc/e BKAIOYEHUA poyTepa.

Heco6niogeHne faHHoro Tpe6oBaHus BEAET K BbIXOLY pOyTEpa U3 CTPOS 1 SIMLLEHUIO BNajesiblia npasa Ha
rapaHTuiiHoe 06CyXMBaHMeE.

Ha Bxog GPIO Henb3s nogaBarb HanpshxeHre NpeBbillalollee HanpshkxeHne NnuTaHus poyrtepa.

B cnyyae ecnu Kk GPIO He nogkntoveH pesnctop 10 kKOM - Hesb3A gonyckaTb pasHOCTU HaMNpPsHKeHUS NTaHus
poyTepa un HanpsxeHus, nogasaemoro Ha Bxog GPIO. Ecnu pesuctop B 10 KOM ycTaHOB/EH, TO pa3HOCTb
HanpshKeHUst NUTaHMsA poyTepa 1 HanpshkeHns, nogasaemoro Ha Bxog GPIO, gonyckaertcs.

Pa6ota B pexume GPO

B pexvme GPO Bce GPIO noptbl MOXHO pa3fenntb Ha ABa Knacca:

e cnabotouHble (GPIO1 - GPIOS),

* cunosble (GPIO6, GPIO7).

Tabnuua 8. dnekTpuyeckre xapaktepuctnkn GPIO nopToB Npu HanpshxeHus nuTaHusa poytepa 12 B

BbiBog (pazbem) Pexum Tok, A
GPIO Pexxmm Harpysku, COBOKYMHbI TOK 0,3
GPIO1 - GPIOS Pexum nctouHmka Toka (GPO = Vin) 0,003
GPIO1 — GPIO5 Pexum Harpy3km (GPO = GND) 0,04
GPIO6, GPIO7 Pexum nctouHmka Toka (GPO = Vin) 0,1
GPIO6, GPIO7 Pexum Harpy3kmn (GPO = GND) 0,1
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[ONsi NOAKMIOYEHNS SNEKTPOMArHUTHBIX Pesie PEKOMEHAYIOTCSl CeaytoLe CXeMbl MOAK/THOUEHUS:

3 |_| 1 -
llene | Koam. L_| Koum|  iens
+120 - H : ’ -
GHD . DD -E3/ 73 d /_,,I' ! "
|
= : GZRL1:120C I

Puc. 15. Cxema ons NoAkIYeHns anekTpomarHnTHbix pesne Kk GPIO1-GPIO5

Pene, nogkntoyeHHble kK GPIO1-GPIO5, ynpaBnstoTcs ypoBHEM «0», & NPOTUBOMNONOXHBIA KOHTaKT
KaTyLeK 3TUX pesie NOAKNKYAETCS K «+» HaMPsHKeHUs NUTaHMsA poyTepa.

- 5 1 —
Hens Ko, Hosm. Hens
+126 - ik 1 i Z ==
N LF
GHD - TNLDMI-E3S 73 L i 3 1=
S il = GZRLI6120C =

Puc. 16. Cxema Ans NOAK/IOYEHNS 3NEKTPOMarHuTHbIX pene Kk GP106, GPIO7

Pene, nogkntodeHHsble K GPI06 n GPIO7, ynpaBnstoTcs YPOBHEM «1», Y NPOTUBOMONOXHBIA KOHTaKT
KaTywlek atux pene nogknwovaetca K GND.

[MpymeHeHne ano[oB B CXeME NOAKMNI0YEHUA ob6s3aTesibHO.

Pene n gnogbl MoOryT GbITb 3aMEHEHbI Ha BAVKaiiLme aHanoru.
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6. KOHTaKTbI

> ®

HoBble Bepcumn NPOLIMBOK, [OKYMEHTaLMW U CONYTCTBYHOLLENO NMPOrpaMMHOro 06ecneyeHnst MOXHO
noslyYnTb, 06PATMBLLUMCH MO CeAYyOWMUM KOHTaKTam:

CaHkKT-lMeTepoypr

canT komnaHun B VIHTepHeTe www.radiofid.ru
Ten. B CaHkT-lMeTepbypre +7 (812) 318 18 19
e-mail support@radiofid.ru

Haluv cneumanucTbl Bceraa roToBbl OTBETUTL HA BCe Ballum BOMPOCHI, NOMOYb B YCTAHOBKE, HACTPOIKE U
yCTpaHeHU NPoG/IEMHBIX CUTYyaLuil Npu aKcnyaTauym 060pyAoBaHus.

B cnyyae BO3HUKHOBEHWSI MPOG/IEMHOW CUTYaLmK, Npy 06GpaLLeHn B TEXHUYECKYIO MOAAEPXKY, cresyeT
yKasblBaTb BEPCUIO NPOrpamMMHOro 06ecrneyeHnsi, UCnosib3yeMoro B poyTtepe. Tak Xe pekoMeHayeTcst K
MUCbMY MPVKPENUTb XYPHasIbl 3amycka Npo6/IeMHbIX CEPBUCOB, CHUMKM 3KPAHOB HACTPOEK 1 /06y
ZPYTYto Nosie3Hyto nHhopmaumto. Yem 6osbLie nHdopmaummn 6yaeT NnpeaocTaBieHo COTPYAHUKY
TEXHNYECKOWN NoaAepXKKn, TEM GbICTPEE OH CMOXET Pa3obpaThCsl B CIOKMBLLEKCA CUTyaLun.

Mepep, obpalleHemM B TEXHUYECKYHO NOAAEPKKY HACTOATEIbHO PEKOMEHAYETCA 0GHOBUTL NPOrpaMMHOe
obecneyeHne poytepa Ao akTyasibHOW BEPCUN.

HapyLieHne ycnoBuii akcnnyartaumm (HeHagiexatiee UCnonb3oBaHue poytepa) NuwaeT snagenbua
YCTPOIiCTBa NpaBa Ha rapaHTMiiHOe 06CYXUBaHNE.
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