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HacTtoawee pykoBOACTBO MO 3KcnayaTauuun (P3) npeaHasHayeHO A1 O3HAKOMJIEHUA CO
CBEAEHUAMM O  KOHCTPYKUMM,  NpUHUMNE  OENCTBMA,  TEXHUYECKUX  XapaKTepuUCTUKax
cepBepa aoctyna K gaHHbim TOPAZ IEC DAS MX681 (ganee no TeKCTy — YCTPOMCTBO), €ro COCTaBHbIX
4yacTAX, YKasaHuA, Heobxoaumble ANA NPaBUAbLHOW M He3onacHOM 3KcnayaTaumu, TEeXHUYECKOro
06CcNyKMBAHUA, PEMOHTA, XPAaHEHUA U TPAHCMOPTUPOBAHMA, A TaKXKe CXeMbl MOAKNOYEHUA YCTPOMCTBA
K Lenam nUTaHua, TeleMexaHuKu 1 nepeaadu AaHHbIX.

Mepen Havyanom paboTbl C YCTPOMCTBOM HEOOXOAMMO 03HAKOMUTBLCA C HacTosWwmMm P,

P3 npegHa3sHayeHO ANA 3KCNYyaTaLMOHHOIO NepcoHana U MHKeHepoB-NpoeKTUposLmKkos ACY
TI, cMctem TenemexaHMKN U gucneTyepmsaLnm.

B CBA3M C MOCTOAHHOW PABOTOM MO COBEPLUEHCTBOBAHWIO W3AENUA, B
KOHCTPYRUMIO U NPOTPAMMHOE OBECMEYEHUE MOTYT bBblTb BHECEHbI
M3MEHEHWA, HE YXYAWALWWNE EFO0 TEXHUYECKME XAPAKTEPUCTUKKN W HE
OTPAXEHHbIE B HACTOALWLEM JOKYMEHTE.

1 ONMUCAHUE U PABOTA

1.1 HasHaueHue uspenus

YcTporictBo ABnseTca cBO6OAHO NPOrpaMMUPYEMbIM KOHTPOIEPOM, NpeAHa3HaYeHHbIM ANA
peleHuna 3a4a4 aBTOMATU3aLMU, TENEMEXAHUKM U AUCNIETYEPU3ALMUMN.
YCTPOWCTBO MCMNONb3YeTCA A8 MOHUTOPWUHIA U YNpPaBAEHUA WHXEHEPHbIM 06opyaoBaHMEM
Pa3/INYHbIX OOBEKTOB:
—  KMIMULLHO-KOMMYHaNbHOFO M FrOPOACKOr0 XO3AMCTBA: KOTE/IbHbIX, HACOCHbIX CTaHLUMM,
TENIOBbIX MYHKTOB, A TaKXKe UHXKEHEPHbIX CUCTEM KYMHbIA LOMY;
— 3HEepreTMKM, B TOM Yncie umMdppoBbIX NoACTaHUMN;
—  MPOMbILW/IEHHOCTM U CENIbCKOTO XO3ANCTBA.

1.2 Mopgudukaumm n ycnosHblie 0603HaUYeHUA

PyYHKUMOHANbHbIE BO3MOXHOCTM YCTPOWCTBA, KOJIMYECTBO U TUMN WHTEpPdencoB nepenauu
[aHHbIX onpeaenaTcsa TMnom 6a3oBoi NaaTbl U KOAMYECTBOM/TUNOM NAAT PacLUMPEHUN.

KonnuectBo un tnn uHTepdencoB nepenaum [AaHHbIX YCTPOMCTBA, a TaKXKe Haauuue
OOMOJIHUTENIbHbIX PYHKLUMOHA/IbHBIX BO3MOXHOCTEN 3aBUCAT OT KOHKPETHOM moauduKaumm u
OTpaXkeHbl B pacluMPppoBKe Ha3BaHMA (3aKa3HOM KOAMPOBKe), cornacHo Tabauue 1.

Tabauua 1 - PacwumndpoBKa Koga 3aKkasa ycTpoicTBa

TOPAZ IEC DAS MX681 A [B]/[C]/[D]/[E)/[F1- ... -Fx] ([G1- ... -Gx]-[H1- ... -Hx]) |
Mosuuusa ‘ Kog ‘ OnucaHue
TN OCHOBHOrO yCTPOMCTBA
Ob6Liee KONMYECTBO NOPTOB YCTPOMCTBA, FAE «XX» - CYMMapHoe
A ExxRyy KosinyecTBo noptoB Ethernet, «yy» - cymmapHoe KoinyecTso
NnopToOB NOC/NIeA0BATENbHON Nepesaym AaHHbIX
DononHurtenbHble GyHKLUMU

GSM GSM mogem Ha 2 mini-SIM-KapTbl
5 GSM-LTE GSM/LTE moaem Ha 2 mini-SIM-KapTbl
GSM(SC) GSM mogem c 2 BcTpoeHHbimu SIM-chip
GSM-LTE(SC) GSM/LTE moaem c 2 BcTpoeHHbIMK SIM-chip
C PTS MpreMHUK curHanos TouyHoro spemeHu (FTOHACC/GPS)
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yHMBepcal'Ibele KaHa/bl AUMCKPETHOIO BBOAA-BbIBOAA, A€ «nN» -

D DIOn
KONMYecTBO KaHanos. LWar HapawnsaHma — 4.
£ SSDm SSD Hakonutenu, rge «m» — CyMmmapHbIn o6bem MN3Y Hakonutenen
SSDmMT SSD 8 I6 (T6)
MaHenb onepaTtopa
nHDMI Mopt HDMI
nUSB MopTbl USB
F1-..-Fx nDB9 Mopt DBY9
HMI7 YenoBeKo-malMHHbIN NHTepderic TOPAZ HMI7
HMI15 CeHcopHblit moHuTOop TOPAZ HMI15
KommyHuKauumoHHble noptbl Ethernet
nGSFP Ethernet 1000 M6ut/c SFPY
NGTXSFP Ethernet 1000 M6uT/c combo-port RJ-45/SFPY)
nGTx Ethernet 1000 M6uT/c TX RJ-45
Gl . -Gx nTx Ethernet 100 M6uTt/c TX RJ-45
nFxS Ethernet 100 M6ut/c FX LC single-mode
nFxM Ethernet 100 M6uTt/c FX LC multi-mode
«n» — KonmyecTso noptoB Ethernet cooTBeTCTBYIOWErO TMMNA, MaKCUMaAbHOE
cymmapHoe Konundectso nopTos Ethernet — 32.
KoMMyHMKaLMOHHbIe NOPTbl NOC/eA0BaTeIbHOM Nepeaaymn faHHbIX
nR RS-485 kneMmHbIN BXoz,
nRS232 RS-232 KnemMmHbIN BXOZ,
nRS422 RS-422 KnemmHbIN BXOZ,
H1- . -Hx nRS485Fo RS-485 ontmnuecknit ST-paszbem
nRS232Fo RS-232 ontnuecKkunit ST-paszbem

«N» — KOZIMYECTBO NOPTOB I'IOC.ﬂe,EIIOBaTeﬂbHOI‘/‘I nepenayn AaHHbIX COOTBETCTBYIOLWETO
TNa, MakCMMaJ/ibHOE CyMMapHOe KONIMYeCTBO NOPTOB I'IOCﬂep,OBaTeI'IbHOl‘/‘I nepegayu

AaHHbIX — 16.

BCTpOGHHbIﬁ UCTOYHUK NUTAHUA

[Ba Bxoga nutanma 24B DC

HV

BcTpoeHHbIN NCTOYHMK NuTaHma 220B DC/AC

2HV

J1Ba HE3aBUCMMbIX BCTPOEHHbIX UCTOYHMKa nuTaHma 220B DC/AC

1) SFP-moaynu 3akasbiBatoTCA AOMNONHUTENbHO:

TOPAZ SFP-100-01-MM — 100 merabutHbI MHOroMoA0BbI SFP-moay b
TOPAZ SFP-100-01-SM — 100 merabuTHbln ogHOMOAOBbIM SFP-moaynb
TOPAZ SFP-1G-10-SM — rurabutHbI ogHOMOA40BbIN SFP-Mmoaynb, AanbHOCTb Nepegayumn 10 km
TOPAZ SFP-1G-15-SM — rurabutHbIi ogHOMOA0BbIN SFP-Mmoaynb, AanbHOCTb Nepegaymn 15 km
TOPAZ SFP-1G-40-SM — rurabutHbIi ogHOMOA0BbIN SFP-Mmoaynb, AanbHOCTb nepegayumn 40 km
TOPAZ SFP-1G-01-MM — rurabuTHbIM MHOrOMOoA0BbIN SFP-moaynb, AanbHOCTL Nepeaaun 1 Kkm
TOPAZ SFP-1G-02-MM — rurabuTHbIN MHOrOMOA0BbIN SFP-moaynb, AaNbHOCTb Nepeaayn 2 Km

Npumep 3anncu obosHayeHua ycrponctsa TOPAZ IEC DAS MX681 npu 3akase:

c Tpemsa Ethernet 1000 M6ut/c TX RJ-45, asyma noptamu RS-485, AByms Bxogamum nutaHua 24 B:
«Cepsep 0ocmyna K 0aHHbim TOPAZ IEC DAS MX681 E3R2 (3GTx-2R)».
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1.3 TexHUYeCKMe XapaKTepUCTUKHU

1.3.1 KoHcTpyKuma

KOHCTPYKTUBHO YCTPOMCTBO BbIMNO/JIHEHO B MAACTMKOBOM KOPMyce, He MnoAAeprKUBAOLLEM
ropeHne C KpenneHnem pna ycTaHOBKM Ha DIN-peliky. BeHTUNAUMOHHbIE OTBEpPCTUS Kopnyca
pacnosioXeHbl CBEPXY U CHM3Y Kopnyca. CTeneHb 3aliuTbl OT MPOHMKHOBEHMA BHYTPb TBEPAbIX YacTuUL,
NblAn 1 Boabl — He HUKe IP20 no TOCT 14254-2015. Mo yCTOMYMBOCTN K MEXAHUYECKMM BO34ENCTBUAM,
YCTPOMCTBO OTHOCUTCA K Knaccy M40 no FOCT 30631-99. MabaputHble pasmepbl ycTpolictea (LUBT)
He 6onee 180x108,5x124 mm. Macca ycTpoincTea He 6onee 1 Kr.

BHeWwHMn BMA, onMCaHME BXOAOB, BbIXOAOB W WMHAMKATOPOB YCTPOWCTBA NpuBEAEHbl B
NPUIOKEHUM A HaCcTOALLLEero pyKoBoACTBa.

1.3.2 Pabouue ycnosua skcnayatauum

Mo paboyMm ycnosBuAM 3KcnayaTtaumm  (KNMMaTUYECKMM  BO3AENCTBMAM)  YCTPOMCTBO
cootBeTcTBYyeT usgenunam rpynnbl C2 no FOCT P 52931-2008. Mo ycTOMYMBOCTU K BO3AENCTBUIO
aTmocdepHOro AaBneHns yCTPoMUcTBo cooTBeTcTByeT rpynne P2 no FOCT P 52931-2008.

Ta6bauua 2 — Paboumne ycnosusa aKcnayatauum

Mapametp 3HayeHue
Temnepatypa oKkpy»KatoLero sosayxa, °C oT-40 po +70
OTHOCUTENbHAaA BNAXKHOCTb Bo3ayxa npu TemnepaTtype 30 °C u Huxe, % £o 100
ATmocdepHoe aaBneHue Bo3ayxa, Kla 60 +106,7

1.3.3 be30onacHOCTb U 3N1eKTPOMArHNUTHAA COBMECTUMOCTb

Mo yCTOMYMBOCTU K 3NEKTPOMArHUTHLIM MOoMexam ycTpoicTBo cootBeTcTByeT FOCT P 51318.11-
2006 ana knacca A rpynnbl 1, u TOCT P 51317.6.5-2006 ana obopynoBaHWA, NPUMEHAEMOro Ha
9IeKTPOCTaHLUMAX U NOACTAHUMAX.

Pagmnonomexu He NpeBbILLAOT 3HAaYEHMN, YCTaHOBAEHHbIX AnA Knacca A no NOCT 30805.22-2013,
ana knacca A no rOCT 30804.3.2-2013.

YCTPOMCTBO, B 4YacTM 3aWuTbl OT MOPAXKEHUA INEeKTPUYECKMM TOKOM, COOTBETCTBYeT
TpeboBaHmam FOCT 12.2.091-2012. Knacc 3awuTbl OT NOpaXKeHMa 3NeKTpuyeckum Tokom | no FOCT
12.2.007.0-75.

DNeKTPUYECKOEe COMPOTUB/IEHNE M30AALUKM YCTPOMCTBA He MeHee 2,5 MOM. DdneKTpuyeckas
MPOYHOCTb M30NALMM YCTPOWNCTBA BblAEPKMBAET 6€3 paspyLleHNA UCTbITaTelbHOe HanpsaxeHne 2500
B, 50 'y B TeyeHne 1 muH.

YCTpoICTBO COOTBETCTBYET TPEOOBAHMAM TEXHUUYECKUX pernameHToB TamoxkeHHoro coto3a TP TC
004/2011 «O 6e30nNacHOCTN HM3KOBONBLTHOTO obopyaoBaHua», TP TC 020/2011 «3neKTpomarHUTHas
COBMECTUMOCTb TEXHUYECKUX CPeacTB».

1.3.4 HapeXHoCTb

YCTPOMCTBO ABAAETCSA BOCCTAHABMBAEMbIM, PEMOHTUPYEMbBIM U3LENNEM, NPEAHA3ZHAYEHHDIM
ANA KPYTAI0CYTOYHOM 3KCNAyaTauMy B CTaLMOHAPHbIX YCI0BUAX B MPOU3BOACTBEHHbIX MOMELLEHUSAX.
Pexxum paboTbl ycTpoicTBa HenpepbiBHbIN. [POAONKUTENBHOCTL HEMPepbiBHON pPaboTbl He
orpaHuyeHa. Hopma cpegHei HapaboTKM Ha OTKA3 B HOPMAJIbHbIX YCI0BUAX NPUMEHEHUA COCTaBAAET
140 000 4. MonHbIK cpeaHUt CpoK cnyxbbl coctasnsaeT 30 net. CpegHee Bpems BOCCTAHOBNEHUA
paboTocnocobHOCTN Ha 06beKTe akcnayaTauum (6e3 yyeta BpemeHu nNpubbITMA NepcoHana v npu
Hannumm 3UMN) He 6onee 30 MUHYT.

TOPAZ IEC DAS MX681. PykosoacTBo no skcnayatauuum MNJ/1CT.421457.105 P3. Pep 7.2021 cTp. 6
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Konnyecteo M TMN KaHanoB MNUTaHUA yCTpOl;'ICTBa 3aBUCAT OT WUCNOJIHEHMA NO MNUTAHUIO.

XapaKTepVICTMKM KaHa/s10B NUTaHUA NpuBeaeHbl B Ta6m4u,e HUXe.

Ta6nuua 3 — XapaKrepucTuku NnUTaHUA

HaumeHoBaHue napamertpa 3HaueHue

KonnyecTtBo KaHanoBs NuTaHms 0o 2
HomunHanbHOe HanpsAxeHMe NUTaHuA, B:

- KaHan24B 10+30 (DC)

- KaHan220B 90 + 265 (AC); 100 + 365 (DC)
YacToTHbIN AManasoH HanpaxXenua nutaHms 220 B, My, 45 + 55
Tok notpebneHuna kaHana nutaHua 220 B, He 6onee, A 0,4
MNoTpebnsaemas MOLWHOCTb NAAT YCTPONCTBA, He bonee, BT 12

KpaTkoBpemeHHble nepepbiBbl NMUTaHUA (40 200 mc) He BAMAKOT Ha

paboTty yctpoicTaa. Mpwu

HapyLeHMM NUTaHUA Ha Bpema 6osiee 200 Mc, YCTPOMCTBO KOPPEKTHO 3aBepLUaEeT CBO paboTy, a npwm
BOCCTAHOB/IEHUW HaNpPSXKEeHUSA MUTAaHWUA YCTPOMCTBO NEPEXOAMUT B Paboumii pexkmm aBTOMaTUYECKM.
Moa, KOPPEKTHbIM 3aBeplieHnem paboTbl B AAaHHOM C/lydae MOHUMAETCA OTCYTCTBME JIOXKHOIO
dbopmupoBaHus KomaHg TY, nepefauynm NOXKHOM MHOOpPMaALUMM WM MNOTEPU KOHPUTYpPaLMOHHOM
MHPopMauumn. YcTponctso obecneymBaeT HOPMasbHYHO PaboTy npu NPOU3BONLHOM M3MEHEHUU
Hanps»XeHus NUTaHMA B Npeaenax paboyero gruanasoHa. Bpems ycTaHoBAEHUS paboyero pexxmma npu

BOCCTAaHOB/IEHUWN NUTaHMA He 6onee 10 c.

KoHdurypauma ycTpoicTea COXpaHAeTCs B SHEProHe3aBUCMMOM NamaTh, KoTopas obecrneynsaeT
COXpPaHeHMe NapameTpoB, NPU OTCYTCTBUM HAMPSAXKEHUA NUTaHUA, B TedyeHue 30 nerT.

1.3.6 XapaKTepuUCTUKM KOHTpoAaepa

TexHnyeckune XapPaKTEPUCTUKN OCHOBHOIO KOHTPO/1EPa NPUBEAEHDI B Ta6nmu,e HUXe.

Ta6nuuya 4 — TexHMYEeCKMUe XapaKTePUCTUKU KOHTpoAepa

HanmeHoBaHue napamerpa 3HayeHue
OnepaunoHHaa cnctema Linux
Cnot ana Flash-kapTbl microSD
Mpoueccop 2 x ARM Cortex-A7
YactoTta, Mly, 4o 1000
MNamaTb O3Y, I'6 1 (DDR3L)
MamaTb N3Y, 6 8 (eMMC()
1.3.1 CuHXpoOHM3aLUA BpeMeHU
XapaKTePUCTUKN CUHXPOHU3ALMN BPEMEHW NPUBEAEHBI B TabnLUe HUMKE.
Tabauua 5 — XapaKTepuUcTMKM CMHXPOHU3aL NN BPEMEHU
HanmeHoBaHue napamerpa 3HauyeHue
YX0/4, NoKabHbIX YacoB 6e3 BHELWHEro NnuTaHusa, ¢ / cyTku, He bonee 1
YX0Q4, NOKaAbHbIX YaCcoB NPU OTCYTCTBUU CUHXPOHM3ALUMN NO CUTHANAM +05
TOYHOTrO BpeMeHM, ¢ / CyTKM, He Bonee -
TOYHOCTb CMHXPOHM3ALMNN BPEMEHMN:
- no npotokosam FOCT P M3K 60870-5-101/104 12 mc
- no npotokosam NTP, SNTP 1100 mKc
- no npotokony PTP 11 MKc

TOPAZ IEC DAS MX681. PykosoacTBo no skcnayatauuum MNJ/1CT.421457.105 P3. Pep 7.2021
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1.3.1.1 MpuemHMK CUrHanoB TOYHOIO BpeMeHH

Hannuune npuemHmKa CUrHaaoB TO4YHOro BpemMeHm ykasaHo B 3aKasHoM Koaunposke yCTpOVICTBa.

TexHUYeCcKne XapaKTePUCTUKM MPUEMHUKA CUTHANoB TouHoro BpemeHn INTOHACC/GPS npuseaeHbl B
Tabauue HUKe.

Ta6nm.|,a 6 — TexHUnyeckue XaPaKTEePUCTUKUN NPUeMHUKa CUrHazios TOHHOro BpemeHu

HaumeHoBaHue napameTpa 3HaueHue
KaHa bl CONPOBOXKAEHUA 33
MpuemuHuk NMOHACC/GPS
KaHanbl 3axBaTa 99
Twun reHepaTopa TCXO
Pasbem onA aHTEeHHbI SMA
TOYHOCTb CUHXPOHM3aLMN BpemeHU no curHanam NNMOHACC/GPS 1200 HC

1.3.2 KoMMyHMKaUNOHHbI€ BO3MOXHOCTHU

1.3.2.1 WHTtepodecol Ethernet

KonunuyecTtso u TMn KaHanoB Ethernet yKasaHbl B 3aKa3HOW KOAMPOBKE YCTPOMCTBA. TEXHUYECKME
XapaKTepucTuKkn nHtepoeiica Ethernet npueegeHsl B Tabanue HUKe.

Tabnuua 7 — TexHUYECKNe XapaKTepuctukm nHtepdeiica Ethernet

3akasHoe Tun pasvema CKopocTb nepeaayum faHHbIX
o6o03HaueHue

nGSFP SFP-Kop3unHa

nGTx nopt RJ-45 10/100/1000
NGTXSFP Komb60-nopt RJ-45/SFP

nTx nopt RJ-45
nFxS nopt LC (o4HOMO40BOE ONTOBOJIOKHO) 10/100
nFxM nopt LC (MHOromo0B0€ ONTOBO/IOKHO)

Tabauua 8 — TexHMUEeCKMEe XapaKTEPUCTUKMN ONTUYECKUX KaHanoB cBA3u Ethernet

OpgHomopoBoe MHoromoposoe
HanmeHoBaHue napameTtpa
ONTOBOJ/IOKHO ONTOBOJ/IOKHO
50/125 MKMm;
CeyeHue 9/125 MKMm 62.5/125 mKm
JanbHOCTb Nepeaaymn, Km nopr L€ 15 2
’ SFP-moaynb 0o 40 no 4

ONnHa BONHbI, HWM 1310 1310
MowHoCTb NepegaTynka, obm ot-20000 ot-23,500-14
YyBCTBUTE/IBHOCTb NPUEMHMKA, AbMm no -32 no-31

MNpumeyanmne Kombo-nopt GTXSFP paboTaeT B pexmme aBTOMATMYECKOrO

nepekntoyeHua. MNMpun ogHoBpemeHHOM noaKkatveHmnn Ko exoay RJ-45 wn SFP,
aKTUBEH TONbKO BXxoA SFP.

MpumeyaHue CKopoCTb Nepenaymn AaHHbix nopta SFP cooTBeTCTBYET CKOPOCTH
nepegaymn gaHHbix SFP-moayna
Ta6bnuua 9 — Noaaepxusaembie TexHonorun Ethernet
TexHonoruu OnucaHue
MNoapepxmsaemble CTaHOAPTHI IEEE 802.3 10BaseT;
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IEEE 802.3u 100BASE-TX, 100BASE-FX;

IEEE 802.3z 1000BASE-X;

IEEE 802.3ab 1000BASE-T;

IEEE 802.3x ynpasneHue noTOKOM;

IEEE 802.3az Ethernet c aHeprocbeperatowmMm pexMmom
IEEE 802.1D-2004 STP, QoS;

IEEE 802.1d STP;

IEEE 802.1w RSTP;

IEEE 802.1Q TernpoBaHue Tpaduka.

[MpombiwNEeHHbIe NPOTOKObI

Ethernet/IP; TOCT P M3K 60870-5-104; Modbus/TCP;
IEC 61850

YnpasneHue

SSH; Console — CLI; Web.

MpoToKonbl dunbTpPaumm Tpadmka

VLAN Ha ocHoBe nopToB

MPOTOKONbI PE3EePBUPOBAHUSA CETH

STP/RSTP; PRP; HSR

NHdopmauymoHHas 6e3onacHoOCTb

Authentication Certificate - SSL Certificate/SSH Key
Regenerate; 802.1X — Port Based; Port Security — Static
MAC Port Lock.

MpPOTOKO/bI CUHXPOHMU3ALUM BPEMEHM

FOCT P M3K 60870-5-104; NTP Server/Client; IEEE
1588v2 (PTP v2)

1.3.2.2 WHTepdeincbl nocnenoBaTeibHOM Nepesayn SaHHbIX

Konnyectso M TMN KaHanos I'IOCI'Ie,LI,OBaTEI'IbHOl‘;i nepeagayvn AaHHbIX YKa3aHbl B 3aKasHol
Kogunposke yCTpOVICTBa. TexHnyeckne xapaKkTepuUCTUKN nocneoBaTesibHbIX MHTepdDEVICOB npuseneHbl

B Tabauue HMKe.

Ta6auua 10 — TexHMUECKME XapaKTEPUCTUKN NOC/IeA0BaTeNbHbIX MHTepdeiicos

HaumeHoBaHue napameTtpa

3HayeHue

MpoToKobl Nepeaayn AaHHbIX

FOCT P M3K 60870-5-101 (master/slave),
FOCT P M3K 60870-5-103 (master),
Modbus RTU/ASCII (slave), SPA-Bus (master)

Pexxnum nepegaum

ACUHXPOHHbIN
nocsieJoBaTe ibHbIN
OBYXCTOPOHHUN
NoNyAyn/IEKCHbIN

CKopocTb nepeaayun

2400 - 115 200 6ut/c
(no 3akasy ao 4 Méut/c)

Nutepodeiic RS-485

Tun pasbema

KIEMMHDbI BXOA,

KoHTaKTbI

+D (A), -D (B), G (GND)

MakcnmanbHas ANVHa TMHUN CBA3U, M

1200

KonnyectBo yCTPOICTB B CETMEHTE CETU

00 32 (ao 254 c nosTopuUTensmm)

NuTepdeic RS-232

Tun pasbema

KJIEMMHbI BXOS,

KoHTaKTbl Tx, Rx, G
MaKkcumanbHaa gIMHA TMHUK CBA3U, M 15
KonnuecTBo yCcTPOMCTB B CEFMEHTE CETU 2

NHTepdeiic RS-422

Tun pasbema

KNeMMHbI BXOA,

KoHTaKTbI

-TX, +TX, -RX, +RX
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cTp. 9



PPN

Lo
1CPAZ

ELERTRONICS

000 «MnInCu TexHONOAKN»

HaumeHoBaHue napameTtpa

3HaueHue

MaKcumanbHas AONNHa IMHUK CBA3U, M

1200

KonunuyecTBo yCTPOICTB B CETMEHTE CETU

1 B pexkume master, o 10 B pexkmme slave

1.3.2.3 MMopTbl pacwmpeHns

Hanunuune n Tmn NnopTos pacwimpeHusn yKasaHbl B 3aKa3HoM KognpoBke yCTpOI‘/‘ICTBa. TexHnyeckune
XapaKTeEPUCTUKM NOPTOB NpueeaeHbl B Ta6nmu,e HUXe.

Ta6auua 11 — TexHMUYECKME XapaKTEPUCTUKN NOPTOB PaclUMpeHUn

HanmeHoBaHue napameTpa | 3HauyeHue
Mopt HDMI
Tun pasbema | Tvn A
Mopt USB
Tun pasbema USB
MNopaaep:KKka cneumdpumkaymm USB 2.0
MopTt DB9

Tun pasbema

nopt DB9 (nana)

KoHTaKTbI

TxD, RxD, RTS, CTS, DTR, DSR, DCD, GND, RI

MaKcumanbHaa gIMHA INHUK CBA3U, M

15

1.3.2.4 GSM moaem

Hannunme u tmMn mogema yKasaHbl B 3aKa3HOM KOAMPOBKE YCTPOKCTBA. TexHuyeckue
XapaKTepuctukn GSM mogema npmseeHbl B Tabnue HUXKe.

Tabnuua 12 — TexHUYEeCKUe XapaKTepucTMKM mogema

HaumeHoBaHue napameTtpa 3HayeHue

Konunuectso SIM-kapT 2

®dopmat SIM-KapThl mini-SIM nau SIM-chip

Pa3bém anAa aHTEHHbI SMA
GSM, EDGE 850/900/1800/1900

AnanasoHbl yactot, Ml UMTS 800/850/900/1900/2100
LTE FDD 800/850/900/1800/2100/2600
GSM 850/900 Class 4 (33abm+246)
GSM 1800/1900 Class 1 (30gbm +24B)

BbIXOAHAA MOLLHOCTb EDGE 850/900 Class E2 (27pbm +£34B)
EDGE 1800/1900 Class E2 (26abm +3/-44B)
UMTS Class 3 (24abm+1/-345B)

LTE FDD

Class 3 (23a6m+245b)

GSM moaem

MNoppepmBaemble CTaHOAPTbI Nepesavn AaHHbIX

CSD, GPRS, EDGE, UMTS, HSDPA, HSUPA

KonnuyecTtBo aHTeHH

1

GSM/LTE moaem

MNopaeprknBaemble CTaHAAPTLI Nepesaym AaHHbIX

HSPA+, DC-HSPA+, LTE

CSD, GPRS, EDGE, UMTS, HSPDA, HSUPA,

KonnyectBo aHTEHH

0o 2 (nogaepxka MIMO)
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1.3.3 KaHanbl AUCKpeTHOro BBOAA-BbiBOAA

Konunyectso KaHanos ANCKPETHOIoO BBOAA-BbIBOAA YKAa3aHO B 3aKasHoM KoOgunpoBkKe yCTpOl';ICTBa.
TexHn4eckune XapPaKTEPUCTUKN KaHa10B ANCKPETHOIO BBOAa-BbiBO4a NpuBeaEHbI B Ta6I'IMLI|e HUXe.

Ta6nuu,a 13 — TexHnueckue XAPaAKTEPUCTUKUN KaHa/10B AUCKPETHOIo BBOAA-BbiBOAA

HaumeHoBaHue napameTpa 3HaueHue
OVUCKPETHbIN BBOA;
OVCKPETHbIN BbIBOS,

Pexxunum pabotbl

HanpsAxeHue BCTPOEHHOro UCTOYHMKA NUTaHuA, B 10,2 + 13,8
MaKcuMmanbHbI TOK BCTPOEHHOFO MCTOYHMKA NUTAHMA, MA 200
Tok noTpebaeHnA Ha KaxKa0M KaHane, mA 3
ConpoTtmBaeHne TOKOOrpaHuUYmMBatoLLero pesncrtopa, KOm 4

1.4 KomnnektTHocCcTb

KomnnieKT nocTaBKM yKasbIiBaeTcA B UHAMBMAYA/IbHOM NacrnopTe yCTPOMCTBa.
B cTaHAapTHbIM KOMMNEKT NOCTaBKM BXOAAT:

1) ycTtpouncTteo TOPAZ IEC DAS MX681;

2) nacnopr;

3) wTtekep MC 1,5/5-ST-3,81;

4) WwuHHble coegnHmTenn ME 22.5 TBUS 1.5/5-ST-3,81;"

5) pasbem MSTBT 2,5/4-ST.”

MprMeyaHue: " — KOMMYECTBO LUMHHbLIX COeAMHUTENEN U  KAeMMHbIX 6/10KOB COrNacHo
MHAMBUAYANbHOMY NAacnopTy YCTPOWCTBA;
dKcnayaTauMoHHasa A4OKYMeHTaumus AOCTynHa Ha canTe: http://www.tpz.ru

1.5 YcrtpoicTBo u pabora

Mocne nofayuM NUTAHUMA NPOU3BOAWUTCA MHULMANM3aALMA YCTpPoMcTBa. B cnyyae ycnewHown
WHULMANM3AUMK, MHAMKATOP roToBHOCTM RDY cBeTUTCA 3eneHbiM LBeTOM (Mpwu cTapTe cBeT
CTabunbHbIN, B Npouecce paboTbl MUraeT 3e/eHbIM LBeToM ¢ 4YactoTon 1 Tuy). B cnyvae nwoboin
aBapuMMHOW CcUTyauuMm B npouecce paboTbl YCTPOMCTBA, CBEYEHWE WHAMKATOPA TOTOBHOCTU
HenpepbIBHOE UKW OTCYTCTBYET.

HacTpolika, ynpaBneHne n KOHTPO/b paboTbl YCTPOMCTBA OCYLLECTBASETCA C UCMO/b30BaHUEM
NMepCcoHaNbHOrO KOMMblOTEpa, MOAKAoY4aemoro u4epe3 ceTb Ethernet, nmMbo uyepes KoHconb
(BupTyanbHbIn COM-nopT).

YcTpoictBo paboTaeT nog ynpaBieHUMEM ONepauMoHHOM cuctembl Linux u  peanusyet
cnepyrouwme 6asosble GYHKUMN:

- HaCTPOMKaA CUCTEMHOWN NamaATu;

- 3arpy3ska agpa 0C;

- nepegaya napametpos Aapy OC;

- MIHULMANN3auma nocnenoBaTeIbHOM KOHCON;

- OpraHuM3auma nHtepdeica ¢ nepndepuitHbIMmU YyCTPOMNCTBaMU;

- OpraHuM3auma cpebl BbINONHEHUA 33434 U UX NEPEKNOYEHMUE;

- ynpaBaeHne pecypcamm BblYNCANTENbHON MALLMHbI;

- 3aMNYCK CUCTEMHDbIX CNYXK6;

- MHUUManu3auma u paborta ¢ nepudepuitHbIMKU YCTPOMCTBAMM C MOMOLLbIO UHTepdeiica,
npeactasneHHoro sagpom OC, BKAOYAA NOAAEPKKY Pas/MYHbIX CNnocoboB MHOroypoBHEBOM
OpraHM3aummn AaHHbIX;

- OpraHu3auma nHTepdeica nonb3oBaTens.
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B pexume «MHOOPMALMOHHOIO LWTOPMA» YCTPOMUCTBO MNOAAEPKMBAET OAHOBPEMEHHOE
coeanHeHue ¢ 50 BHeWHMMHM yCcTpoicTBammM No npotokony M3K 61850.
B «XypHane cobbiTnii» yCTPONCTBA aBTOMATUYECKM GUKCUPYIOTCA BPEMA M AaTbl HACTYNAeHUA
cneayrowmx cobbITUi:
® BBOJAA PacyeTHbIX KOIGOUUMEHTOB U3MEPUTENbHBIX KAHANOB;
® ONbITOK HECAHKLMOHNPOBAHHOIO A0CTYNa;
e  (baKTOB U3MEHEHUSA AAHHbIX;
® nepes3anycKkoB YCTPOMCTBA;
e ($aKTOB KOPPEKTUPOBKN BpeMeHU C 06s3aTeNlbHOW PUKcauMen BpeMeHu A0 M nocne
KOPPEKLUN N BENNYUHDI KOPPEKLUN BPEMEHM, HA KOTOPYHO HbINIO CKOPPEKTUPOBAHO
YCTPOWCTBO;
® pe3ynbTaTOB CaMOANArHOCTUKY;
®  OTK/KOYEHUA NUTAHUA.

Ha nuueBoit CTOpoHe yCcTPoMCTBA pacnonoXxeHbl KHonkn RS n RB (HarkaTue ocyuiecTsaseTtcs
3a0CTPEHHbIM NPEAMETOM).

KHonKa RS npeaHa3HayeHa Ana nepes3arpysku ycTpomncTea 6e3 OTKAYEHNA NUTaHKA.

KHonka RB npeaHasHayeHa ans cbpoca yCTPOMCTBA Ha 3aBOACKME HACTPOMKW. [ns aToro
HeobXxo4MMO BCTaBUTb TEXHONIOrMYECKyto microSD-KapTy, M HaxaTb KHOMKy RB. [JaHHoe aewnctsue
npuBeaeT K nepesarpyske yCTPOMCTBA U Nepexoaa B PeXXnMm BoccTaHoBneHuA. COpoc ycTpoicTea Ha
33aBO/CKME HACTPOMKN MOXKET OCYLLECTBAATHCA TONbKO SKCMYaTUPYHOLLMM NEPCOHAIOM UAN 3aBOAOM-
N3roToBUTENIEM.

BHUMAHME! NPU CEPOCE YCTPOWCTBA HA 3ABOACKME HACTPOMKM BCE
TEKYLLME OAHHbBIE U HACTPOMKM BYAYT YTEPAHDI.

1.6 KoHdurypupoBaHue C NOMOLLbIO KOMAaHAHOW CTPOKU

KoHdurypupoBaHMe ycTPOMCTBA C MOMOLLbIO KOMAHAHOW CTPOKM BO3MOXKHO Yepes CepuintHyto
KoHconb (nopT USB Ha nnueBol cTopoHe ycTpoiicTea) Mbo Yepes nopt Ethernet no npotokony ssh.

Ta6nuua 14 — BapmaHTbl 40CTYNa K HaCTPOiMKaMm yCTpoOiCTBa

MpoToKkon OnucaHue Tpebyemoe NO
3aWMUEeHHbIN NPOTOKO/ Nepeaayn AaHHbIX. UNIX — ytunuta ssh (ctaHaapTHbIN
SSH AHanor npotoKkona Telnet ¢ wndposaHuem SSH-knneHT UNIX);
TpadumKa npun aBTopU3laummn n pabote c Windows — PuTTY, WinSCP,
KOHCONbIO. openssh.

UNIX — yTunuta minicom;
Windows XP — HyperTerminal
(scTpoeHHoe NO);

Windows 7, 8, 10 — PuTTY nnu
aHanor.

CepuintHana | MoakntoyeHme yepes KoOHCONbHbIM USB-nopT
KOHconb | yctpoiictsa (virtual COM-port).

KoHourypuposaHmne yctponctea yepe3 SSH-coegMHeHWE WMAM CEPUMHYIO KOHCOMb MOMKHO
OCYLLECTB/IATb C NMOMOLLbIO OAHOWN U3 TEPMMUHANbHbLIX Nporpamm. B npuaoxkeHun b HactoAwero PI
npueeaeH NpMMep NOAKAYEHMA K YCTPOMCTBY C MOMOLLbIO OZIHOM U3 TaKUX MPOrpamm.
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BHUMAHME! TMPU KOHOUIYPUPOBAHMM YCTPOMCTBA PEKOMEHAYETCA
YOENUTb OCOBOE BHUMAHWE HACTPOMKAM AOCTYNA NO NPOTOKO/Y SSH. OT
CNNOXKHOCTH NAPOJIEN, PA3PELLEHWA YOANEHHOIO OOCTVYTA,
NCMOJIb3YEMbIX MOPTOB CETEBbIX CNNYHKB, HACTPOEK MEXKCETEBOIO 3KPAHA
N OPYTNX HACTPOEK CETEBbIX CNTYKB 3ABUCUT GE3OMNACHOCTb YCTPOWCTBA U
NOAKNFOYEHHbBIX K HEMY YCTPOWCTB.

JlorvH 1 naponb Npu 3aBOACKUX HACTPOMKax caeadytouime:
JNoruH (Login): root
Maponb (Password): root

EF COMS - PuTTY - | 4

H e e
H e e

48
T
48
T

H e
H e
H e
H e

PUCYHOK 1 — DKpaH NpMBEeTCTBUA KOMaHAHOM CTPOKMU

1.6.1 NopgknoyeHUe yepes cepuiiHy0 KOHCOJb

Mpu NOAKNOYEHMM YCTPOMCTBA Yepe3 KOHCOAbHbIM nopT (USB) B cucTteme noasuTtcA
BUPTYasibHbIA nocnenoBatesibHbin COM-NOPT, KOTOPbIM MOXHO MCMNONb30BaTb A7 COeAUHEHMUA
NnepcoHanbHOro KOMMbOTEPA C YCTPOMCTBOM. [11A TOro, 4ToObl y3HATb HOMEpP NopTa, nepenguTe B
«ncnetuep ycrporicte» Windows u oTkponte BKnaaky «loptbi». MNocne yero, ybeamMBLIUCD, YTO Ha
YCTPOMCTBO NOAaHO NUTaHUE, COeINHUTE YCTPOMCTBO C KOMMbloTepoM. Bo BKnagKe «IopTbi» noABUTCA
HOBbI NOCNeA0BaTE/IbHbIA NOPT.
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% [mcnetuep ycTpoiicTs - O *
Qaiin  Jdeiicteme  Bua  Cnpasxa
= || HE

~ & PETROV-PH
= DVD-gnckoBoaE! M AMCKOBOAE! KOMMNEKT-ANCKOE
! Guardant dongles
I Ayanoexogsl v ayAnoBbIXOAL!
& Bugeoagantepel
3 Bcrpoenoe MO
= [MCKOBBIE yCTpOACTE
| 3BYKOBbLIE WIPOBLIE M BUMAECYCTPOICTES
=2 Knaenatypel
& Komnerotep
== Kontponnepe: |DE ATA/ATAPI
§ Kontponnept USB
S KoHTponnepe! 3anoMUHaFOLLMX YCTPOItcTE
[ Monutope
[B MeILLK 1 MHBIE yKaSEIBAIOLME yCTpoiicTea
M Ouepeaw nedatn
w ﬁ Mopter (COM u LPT)
E Silicon Labs CP210x USE to UART Bridge (COM3)
B Nporpammnee yerpoiicrea
I Npoueccops
3 Ceresble aganTepel

¥@ CucremHele ycrpoiictea
Vil Yerpoiictea HID (Human Interface Devices)
7 Yorpoiicrea Gesonacrocn

PucyHoK 2 — OtobpakeHue ycTpoucTea B gucnetyepe ycrpoiicte Windows

MNpumeyaHue Homep BMPTyanbHOIo COM-noprTa npuceanBaeTcs
onepaunoHHOM CUCTEMOM aBTOMATMYECKM, MO3TOMY Ha BalleM KOMMbIOTEPE OH

MOXET OT/INYaTbCA OT YKa3aHHOIo B npumepe.

MocnepoBaTesibHbIM  NOPT  KOHCOAM NpPefocCTaBNAsfeT Mnosb3oBaTento  yAobHbIM cnocob
NOAKNIOYEHUA K YCTPOMCTBY, OCOBEHHO NP NEepPBOM MOAKIIOYEHUM W HACTPOMiKe ycTpolicTBa. CBA3b
OCYLLEeCTB/IAETCA NO NPAMOMY NOC/AeA0BaTeNIbHOMY COEAMHEHMUIO U NO/Ib30BATENIO HE HYXKHO 3HaTb IP
agpeca Ethernet-noptoB gna Toro, YyTobbl NOAKAOYNTLCA K YCTPOMCTBY.

MapameTpbl Nepegaym AaHHbIX No BupTyasbHomy COM-nopTy npuBeAeHbl B Tabamue HUXKe.

Tabauua 15 — MapameTpbl coeaMHEHUA C YCTPOICTBOM NO BUPTyasibHomy COM-nopTy

Mapamertp 3HauyeHue
CkopocTb nepeaauu / Baudrate 115 200 bps
Butbl AaHHbIX / Parity None Data bits 8
Cronossble 6uTbl / Stop bits 1
KoHTponb yeTHocTu / Parity None
YnpasneHue notokom / Flow Control None

1.6.2 NopgknioyeHue yepes nopt Ethernet no nporokony SSH

MpX NoAKAOYEHNM YCTPOMCTBA K NEepCcoHasibHOMY KOMMbloTepy Yepes Ethernet ncnonbayrorea
cneayrouime HacTporku LAN:

nopt LAN#1 192.168.3.127

nopt LAN#2 192.168.4.127

MaKca nogcetn: 255.255.255.0
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1.7 Web-unrepdoeiic

1.7.1 MNopgknioueHue K web-uHtepdeiicy

YnpaBneHue yepes web-nHTepdeiic BO3MOXKHO Yepes Ntobol CTaHAAPTHbIN MHTEPHET-6pay3ep,
noaaepxueatowmin HTTP 1.0. Hanpumep, Opera, Firefox, IE unn Chrome.
Onsa Bxoaa B web-nHTepdeic BbinosHUTE creayoume 4encTema:
-  NOAKAYNTE KOMMblOTEP C NomMolbto Ethernet-kabena Kk pasbemy Ethernet yctpolicTsa;
— OTKpoOWTe MHTepHeT-bpay3ep;
- Habepute B agpecHom CTpOKe MHTepHeT-bpaysepa agpec YCTPOMCTBA
(no ymonuanumio 192.168.3.127 gns nopta LAN1).
Mpn OTCYTCTBMM HENoNafoK, B OKHe WHTepHeT-bOpay3epa NoOABMTCA 3anpoc aBTOPU3aALLUM
(pucyHOK 3). BBeauTe N0rMH M Naposb (Mo ymonyaHuio: orvH — admin, naponb —admin) u HaxkmuTe
KHOMKY «BOUTU» nnu knasuwy «Enter».

ABTOpM3auunA

HmA |

Naponk |

PucyHok 3 — OKHO aBTOpU3aLMm Ana A0CTyna K web-uHtepdeiicy

MpumeyaHmue KomnbioTep 1 yCTPONCTBO A0/IKHbI HAXOAUTLCA B O4HON NoaceTH
(appec noacetn ycTpoicTBa NO  ymonyaHuio 255.255.255.0). Appec
KOMMNbOTEPA B NOACETU AOKEH OTINYATLCA OT agpeca YCTPOMCTBA, Hanpumep
192.168.3.2.

Mocne KOPPEKTHO BBOAA /JIOTMHA M NApONs OTKPbIBAETCA AOCTYN K OCHOBHOMY MHTepdelicy
ynpaBAeHNN YCTPOUCTBOM (PUCYHOK 4).
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Chopka nrepdeiica

GSM

¥poeeHs carsana lllll

w

CeTtenbie nHTepdenco

ethd

CHCTEMHBIH nor
Mar 6 14:86:33 topaz user.info kernel: [ 2659.821395] option 2-1.2:1.3: GSM modem (1-port) comverter detected
33 topaz user.info kernel: [ 2659.838697] usb 2-1.2: GSM modem (1-port) converter now attached to ttylUSBS
33 topaz user.info kernel: [ 2650.843498] gmi_wwan 2-1.2:
33 topaz user.info kernel: [ 2650.855415] gmi_wwan 2-1

: cdc-wdn@: USE WDM device
wwanf: register 'gui_wwan' at usb-musb-hdrc.l.auto-1.2, WHAN/QMI device, a
85 topaz authpriv.info dropbear[7214]: €hild connection from 192.188.189.5:54175

85 topaz user.info kernel
@85 topaz user.info kernel

85 topaz user.info kernel:
@5 topaz user.info kernel:
85 topaz user.info kernel:
@85 topaz user.info kernel:
85 topaz user.info kernel:
85 topaz user.info kernel:
@5 topaz user.info kernel:

14:87:05 topaz user.info kernel

: [ 2698.9@7747] usb 2-1.2: USB disconnect, device number 68
: [ 2698.922784] optionl ttyliSB2: GSM modem (1-port) converter now disconnected from ttylSB2
2698 device disconnected
GSM modem (1-port) converter now disconnected from tryUSE3
device disconnected
GSM modem (1-port) converter now disconnected from ttylSB4
device disconnect
GSM modem (1-port) converter now disconnected from ttyUSES
device disconnected
: [ 2691.883777] gmi_wwan 2-1.2:1.4 wwan®: unregister "gmi_wwan®' usb-musb-hdrc.l.auto-1.2, WWAN/QMI device

[ 2691.878289] option 2-1.2

14:87:85 topar authpriv.notice dropbear[7214]:

PAM password auth succeeded for 'root"” from 192.168.188.5:54175

PucyHok 4 — OcHoBHOe OKHO web-uHTepdeiica (pasaen «FnaBHaa»)

1.7.2 Pa6orta c web-uHtepdeiicom

Hasurauma no pasgenam web-uHTepdeinca ocyuwlectsaseTca
pacrnosoXKeHHOEe B IeBOM YacTM OKHa web-b6paysepa.

Mpwn nepexoge B pasaen, NPOUCXOAMUT 3arpy3ka TEKyWMX AAHHbIX M MapaMeTpoB AaHHOro
pasgena. B npaBom BepxHeM yray KaxKaon o0b6n1actv pasgena pacnonoxKeHa KHOMKa B Haxarve na
AAHHY MKOHKY NPOM3BOAUT OOHOBNEHWNE TEKYLMX AAHHbIX COOTBETCTBYOLLEM 061acTu.

[na Toro, 4Tobbl pegaKTUpyeMble U3MEHEHUA HAaCTPOEK TEKYLLEro pasaena BCTYNUAU B CUAY,

HeOGXO,ﬂ,MMO HaXaTb KHOMKY

yepes Trn1aBHoOE MeEHIo,

hsssstid /119 TOro, 4TO Obl OTMEHWUTb TEKYyLIME HecoxpaHeHHble
M3MEHEHMUS, cieayeT HarKaTb KHOMKY . Mpn HanNM4YMM HecoxpaHEeHHbIX HaCTPOekK, B
BEPXHEN YaCTM 3KpPaHa 3aropuTca HaAanucb: «ECTb HECOXPaHEHHbIe U3MEHEHUA!», a HANPOTUB pasaena
C U3MEHEHHbIMU, HO HE COXPAHEHHbIMU, HAacTpOMKammM byaeT oTobpaxKeHa MKOHKa .

Mpu paboTe co cnuckamu ans Ao6aBNEHMA HOBOrO 3/1eMeHTa CNMCKa cneayeT HaxKaTb Ha

KHOMKY +] [Nna ynaneHus anemeHTa CNUCKa cnefyeT HaxKaTb KHOMKY X HanNpPoOTUB MHTEPECYHOLLErO
31eMeHTa CNUCKa.
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1.7.2.1 Paspen «[naBHaa»
B naHHOM pa3aene BbiBOoaUTCA 06wan nHpopmauna ob yctponcrse.

Ta6bnuua 16 — Nons pasgena «FnaBHaa»

Ha3saHue OnucaHue
CuctemHoe BpemsA TeKylmne gata n Bpemsa ycTponcTea cornacHo UTC
MNocnepHsa nepesarpyska | [ata u Bpema nocnegHen nepesarpyskum cornacHo UTC
Bpema paboTbl Bpema paboTbl ycTponcTea (aHewn)
TemnepaTtypa ycTponctea | TemnepaTtypa BHYTPU KOpMyca yCTPOMCTBa
un Mogaenb ueHTpanbHoro npoueccopa (LN) ycrpoiictea
3arpyska Ul YposeHb 3arpy3ku L[
CsobogHoe O3Y Konunyectso cBo60aHOM OnepaTtMBHOM NamATH
Xpannnunuwa YpoBeHb 3arpy3ku GmM3nyYecKux n BUPTYyasibHbIX XPAaHUAULL,
Bepcua NO Bepcua nporpammHoro obecneveHuns ycTpomucTea
Cbopka uHTepdeiica Bepcua web-uHtepodelica
YposeHb curHana GSM mogema v IP-agpec cum KapTbl,
GSM Bbl4aBaeMblii onepaTopom COToBOM ceTu (Npu Hannumm GSM
Mmoaema B moanduKaumm)
Tabnunua nHtepodeiicos Ethernet yctpoiictea (HasBaHue, IP-agpec,
CeTeBble UHTepdEnChl TEKyLuEe COCTOAHMeE). .
Konunuyectso nHTepdeincoB MoOXKeT OTINYATLCA OT KOMYECTBA
NOPTOB YCTPOMCTBA, B 3aBUCUMOCTM OT BblOPaHHbIX HAaCTPOEK.
CoctoaHue pabotbl [NTOHACC/GPS npvemMHuMKa (Npy HaAn4umn B
Cratyc GPS
MoaundurKaumm)
CucteMHbIn nor Jlor cobbiTnit ycTpolictaa.

1.7.2.2 Pasaen «XKypHan cobbITuin»

B gaHHOM pasgene oTobpakeH KypHan cobbiTMn yCTPOMCTBA. B none «nokasbiBaTb CTPOK»
MOKHO 334aTb KO/IMYECTBO COBbITUI Ha CTPAHULE.

Ta6bauua 17 — NMonsa pasaena «XKypHan cobbITuin»

Ha3sBaHue OnucaHue
NUM Homep cobbiTus
Oata HaTta cobbiTns
Bpemsa Bpems cobbiTuA
ID Naentnoukatop (tmn) cobbitua.
CoobueHue OnucaHue cobbiTuA
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lNMpocmoTp ypHana cobbiTum

X ypHan co6biTwi NoKa3biBaTb CTPOK: | 100 |

NUM RAara Bpema CoobujeHune
21.03.2019 11:32:56.000 Chpoc xypHana cobumwi
21.03.2019 11:17:45.000 Boimouerue. MpuuwHal0): Mponano nuTaqHue
21.03.2019 11:32:56.000 BinioueHwe
21.03.2019 11:32:56.794 BinioueHue
21.03.2019 11:32:53.000 Crapt npouecca: 675 MAIN MODUL
21.03.2019 11:32:54.000 CrapT npouecca: 720 LOAD LIBRARY
21.03.2019 11:32:54.000 CrapT npouecca: 741 LOAD LIERARY
21.03.2019 11:32:54.000 Crapt npouecca: 753 LOAD LIBRARY
21.03.2019 11:32:54.000 CrapT npouecca: 767 LOAD LIBRARY
21.03.2019 11:32:54.000 CrapT npouecca: 782 LOAD LIBRARY
21.03.2019 11:34:42.000 Bolkmouerue. MpuuuHal2): PecrapT Linux
21.03.2019 11:35:14.000 BinioueHue
21.03.2019 11:35:15.017 BinioueHwe
21.03.2019 11:35:11.000 Crapt npouecca: 921 MAIN MODUL
21.03.2019 11:35:12.000 Crapt npouecca: 931 LOAD LIBRARY
21.03.2019 11:35:12.000 CrapT npouecca: 938 LOAD LIBERARY
21.03.2019 11:35:12.000 CtapT npouecca: 943 LOAD LIBRARY
21.03.2019 11:35:12.000 CrapT npouecca: 957 LOAD LIBRARY
21.03.2019 11:35:12.000 CrapT npouecca: 972 LOAD LIBRARY

7
7
7
7
7
7
1
1

fud
(=]

PucyHok 5 — paspen «XypHan cobbiTuii»

1.7.2.3 Pasgen «SPY:MeHeaxep»

B oaHHOM pasgene 3a43at0TCA NAapameTpbl MeHeAKepa BOCCTAHOBEHMA NPOLECCOB.

Ona BKAOYEHMA MOHUTOPMHIa COCTOSIHUA cepBuca iec-control BkaounTe onumio « MoHUTOPUTL
iec-controls». Mpn BKAOYEHHON onuuun cepsuc iec-control 6yaeT BOCCTAHOBAEH aBTOMATMYECKU B
cny4yae, ecnm npomsonaer ero cboint. MapameTtp «Mepuoa» 3aaeT 4acTOTy ONpPoOCa COCTOAHUSA iec-
controls.

KHonKoi . MOXHO f[06aBUTb MeHegxep RS485-Ethernet 6puayka. KHonkoi . MOXHO
[006aBUTb MEHeAKep N0Nb30BaTENbCKOro npouecca linux.

TOPAZ IEC DAS MX681. PykoBoacTso no aKcnayatauunm MNJ1CT.421457.105 P3. Pep, 7.2021 cTp. 18
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SPY:MeHepxep

O6wme HacTponRKK

MOHMTOPWTE iec-controls

Meprog | 15

Cnucok npoueccos

[ceBOoHWM NpO

CoxpaHuTe

PucyHoK 6 — Pasgen «SPY:MeHepxep»
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1.7.2.4 Pa3sgen «GSM»

[aHHbIN pasgen npeaHasHayeH ANA HACTPOMKM MOBWAbHOrO MHTEpHETa Ha yCTpPOMCTBE Mpwm
Hananumm B mognduKkaumm epyHrunm GSM-mogema. MapameTtpbl SIM-KapT 3a4at0Tca HE3aBUCUMO.

GSM

Obuue

JaAEpWHA NOCNE CMEHL! COCTORHHA MHTSHMA
JanepwHa Nocne NEPEZarpy=KM MODEMa
JaAEpoKHE NOCNE HHHUMENW3aUMd S5IM

JapepwHa Nocne HHWUManW3auwy PPP

JaAEpwHa MENTY MPOESOKAMM CDCTOAHWA HOAEMS
Homons30EaHWe pEMMME Main

Mepexog, B GCHOBHOH DENHM

Sim 1

OcHOBHaA

Ceme G5M 2G/3G/LTE

Kop onepatopa 02TH

HMRA NONLI0BATRMA ANA EXOA3 B (BT

rlapuﬂhm.rlﬂnaatarm.qmnm.uaaoe‘rb

CeTesan Towwa gocryna (APN)

Cepasp anA mesra

FKomuyecTeo HEYIEYHEX MHHME

FOmW4eCTED NOCKIN0K B OAHOM MAHRE

Sim 2

OcHOEHaA

Ceme G5M 2G/3G/LTE

Kop onepatopa 02TH

HMA NONL30BATEMA ANA EXOAS B CETh

rlamﬂhm.rnanaam.qmnmpaam

Cetesan Tousa gocryna [APN)

Cepasp AnA mesra

FKomuyecTeo HEYIEYHEX MHHME

KomM4ecTeED NDCLIN0E B OfHOM MMHME

CpaHMTE

PucyHok 7 — Pasaen «GSM»
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Ta6nuua 18 — Napametpbl SIM-KapTbl

000 «MnInCu TexHONOAKN»

Mone

\ OnucaHue

O6wme napameTpbl

3ap,ep>KKa nocne CMeHblI
COCTOAHMNA NNTAaHUA

3azeprKKa (cek) Ha nogKkatodeHue K cetam GSM nocne BKAOYEHMUA
YCTPOWCTBA.

3ageprkKa nocne nepesarpysku
Mmogema

3aaepKKa (cek) Ha nogkntoyeHue K cetam GSM nocne
nepesarpysku yCTpoOmncTBa.

3ageprkKa nocne
MHMUManmsauum SIM

3ageprkKa (cek) nocne nHMumanmsaummn SIM-kapT ycTpoicTBa.

3apepKKa nocne
MHUUManusauumn PPP

3azeprKKa (cek) nocne nHuumanmsaumm PPP.

3afeprKKa mexay nposepKamm
COCTOAHUA MOogema

3aaepkKa (Cek) mexkay NpoBepKamm coCcTosHMA PaboTbl Mogema.

Ncnonb3osBaHue pexnma main

Pexxnm nepekntoyeHns Sim kapt. 0 (no ymonyaHumto)

Mepexon B OCHOBHOW pexXum

3azieprKKa (ceK)Ha nepexon B OCHOBHOM pPeXUm npu
BOCCTAHOB/IEHUW CBA3M C OCHOBHOM Sim KapTol nocne notepu
CBA3WN.

NapameTpbl Sim 1 (Sim 2)

OcHoBHas

ABnaeTca N1 gaHHaA Sim-KapTa OCHOBHOW.

Cetb GSM 2G/3G/LTE

Bbi6bop NpropuTeTHOrO pexkmma paboTbl C COTOBbIMU CETAMMU:
LTE — paboTa B ceTu LTE;
2G — pabora B ceTn 2G;
3G — paborta B ceTn 3G.

Kog onepartopa cetun

Koga onepatopa mobunbHol ceTn. BbibupaeTtca n3 cnmcka unm
3aZ,aeTcA BPYYHY!o.

MUma nonb3oBaTensa Ass Bxoaa
B CeTb

Mmsa nonb3osatensa gna A0CTyna B COTOBYIO CETb nposaﬁ,a,epa

I'Iaponb nonb3oBatena gnAa
BXO4a B CeTb

Maponb Ans AOCTyna B COTOBYIO CETb NpoBaiaepa

CeteBas To4yka goctyna (APN)

Nma coTtosoit cetn (APN). Heobxogumo, ecnm y SIM-KapTbl
KOPMNOpaTMBHbIA Tapud nan BblAeNEHHAA COTOBAA CETb BHYTPU
nposaiaepa

Cepsep gn1a nuHra

IP-agpec yaaneHHOro xocta g NpoBepKu paboTbl coeaANHEHUSA

Konnyectso HeyAda4YHbIX NNHIOB

KonunyectBo HeygauHbix ICMP 3anpocos, npusogsauiee K
nepesarpysKke poyTepa.

Konnyectso NocbIiZIOK B 04HOM
NnUHre

Konnyectso ICMP naketos oTnpasasaembix Npu nposBepke

AoctynHocTn IP-agpeca yganeHHoro xocra.

1.7.2.5 Pasgen «GPS/TTOHACC»

B naHHOM pa3aene otobpaxkeHo coctosiHue paboTbl GPS/T/IOHACC npuemHUKa.

Ta6bnuua 19 — OnucaHue noneii pasgena «GPS/T/IOHACC»

Hactpoiika

OnucaHue

Cratyc GPS

CocrtosHue paboTbl GPS/T/TOHACC npuemHuKa.

CTaTyC dHTEHHDbI

Hannuue I'IOAI-(I'II-O‘-IeHHO[;i dHTEHHDbI.

AKTMBHbIX CMYTHUKOB

KonunuecTtBo akTMBHbIX cnyTHMKoB GPS/T/TOHACC.

Cratuctmnka no CNYTHUKaM

JeTanbHaa CTaTUCTMKA MO aKTUBHbIM CNYTHUKaM.
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1.7.2.6 Pasgen «CeTeBble HACTPOMKM»

B pgaHHOM pasgene MOXHO 3afaTb MapameTpbl Ethernet, a TakXe nocmoTpeTb Tekyuiee
COCTOAAHME aKTUBHbIX NHTepdeiicos Ethernet.

B Tabnmue «M3meHeHWe NapameTpoB» NpuBeaeHbl MapameTpbl CYLLEeCTBYOWMX NHTepdeicos
Ethernet. lobaBneHne HoBoro MHTepdeica BbINOAHAETCA KHOMKOM & YpaneHue cylwecTByoLwWwero

nHTepderica ocyLwecTBAAETCA KHONKOM - Haxkatmem KHOMKM (] MOXHO 0,06aBUTb a/IbTEPHATUBHbIN
agpec nHtepodelica.

CeTeBble HACTPOUKM

M3mMeHeHMe NapaMeTpoB

Hurepheinc etho ABTOCTapT  Afpecaums Ip Macka /16 /24 00, Broadcast
[staic +| [192168100220 | (2552552550 | | |

AsTocTapT  Agpecaums Ip / 1 Broadcast

u [stac v| (1921684127 | ] |

AsToCTapT  Agpecaums Ip .1 Broadcast

[sicv| (1721620200 |

PucyHok 8 — Npumep napameTtpoB uHtepdeiicos Ethernet
OcHoBHble napameTpbl MHTepdencos Ethernet npuBeaeHbl B Tabauue HUXKe.

Ta6nuua 20 — OcHoBHble napameTpbl MHTepdeiicoB Ethernet

Ha3BaHue \ OnucaHue
O6wue napameTpbl
NHTepdeic Nma nHtepdelica, 3afaBaemoe aBTOMaTUYECKU Npu fobaBneHnu.
Tun nHTepdeiica, 3aa4aBaemblii Npu CO34aHUN UHTepdeElica.
Tun ®dusnyeckune nHTepdeincol NPUBA3aHbLI K dprusnyeckum noptam Ethernet n nx
HeNb3A C0343aBaTb UAW YAANATD.
ABTOCTapT ABTOMaTUYECKUI CTApPT UHTepdelica NpM BKAOYEHUN YCTPOIACTBA

MeTog, agpecaunm:
static (cTaTnueckuin) — metos agpecaunmn MHTepdencos No YMoI4YaHUIO.
peKOMeHA0BaHHbIM METOZ agpecaunu, Npu KOTOPom MHTepdency 3agaeTtca
CTaTMYEeCKM BblaeneHHbin IPv4 agpec.
manual (Bpy4Hyt0) —MeToa, UCNOb3yeMbIN ANA ONUCAHNA NHTepdencoB, ANa
Appecauus KOTOPbIX HET HACTPOEK, MPUMEHSeMbIX MO YMO4YaHuIo. MNpu gaHHOM meToze,
nHTepdernc HacTpanBaeTca BPyYHYHO KOMaHgamu up n down, am cueHapmamm
n3 Katanoros /etc/network/if-*.d.
dhcp (DHCP-KnneHT) — MeToA, UCNONb3YyEMbIN ANA NONYYEHUs aapeca Yepes
DHCP. laHHbIlA MeTOA, HE PEKOMEHA0BaH K MCNO/Ib30BaHUIO, TaK Kak Npu Hem
YCTPOMCTBO MMEET gMHaMu4ecknin IP-agpec

MapameTpbl agpecauyumn metoga static

IP IP-agpec ycTpolicTea
Macka Macka nogcetu
Wnio3 LWnwo3 uHtepdelica
Metric MeTpuKa Wwnto3a, Mcnoablyemas gia MmapLupyTa No YyMOAYaHUIO
LLinpokoBeLaTenoHbl agpec, UCNOb3yeMblii ANA nepesaym
Broadcast p L, Apec, V pat pes

LWMPOKOoBeLWATE/NIbHbLIX MAKETOB B CETU
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HasBaHue ] OnucaHue
MapameTpbl agpecauun metoga dhcp
Metric MeTpuKa wntosa, Mcnoibdyemasn Ana MapLupyToB.
Bpemsa apeHabl
3anpawunBaemoe Bpemsa apeHabl B Yacax.
B Yacax
Bpema apeHapl
3anpawunBaemoe BpemMa apeHabl B CEKYHAAX.
B CEKyHAax

Mpwu gob6aBneHnM HOBOro MHTepdeica HeEObXoaMMO 334aTb €ro TMMa U NapameTpsbl, NOCae Yero
Ha)KaTb KHOMKY «3anucatb». Mpumep okHa fo6aBneHMA HOBOro MHTepdeica NpMBeaeH HUKeE.

NobaeneHne HoBoOro uHTepdenca

Tun HazBaHue Tun aapeca Vian id Interface Priority Ip

vian | |eth05 | staic v| |5 | eth0 A | 192.168.1.100
Maoka /[ 68.1.1 Mac Metric Broadcast

(2562552550 | | | | | |

Janucats Vaanute

PucyHoK 9 — OkHO gob6asneHna HoBoro uHtepdeiica
MapameTpbl MHTEpPdECoB NpUBeAEeHbl B TabNLE HUXKeE.

Ta6nuua 21 - Napametpbl uHTepdeicos Ethernet

Ha3sBaHue OnucaHue
Tun untepdeinca:
bridge — mocT;
vlan — BupTyanbHas cetb (VLAN);
prp — pesepsupoBaHme no npotokony PRP;
hsr — pesepBupoBaHue no npotokony HSR;
bond — arpernpoBaHue kaHanos Ethernet;
rstp — RSTP;
vrrp — VRRP.

Twn

NapameTpbl bridge
Slave 1 ... Slave n | UHTepdelicbl, 06beanHEHHbIE B 4aHHbIN MOCT
bridge_stp 3ageicTBOBaTh N Stp ANA 4aHHOIO MOCTa
NapameTpbi vian
VLAN ID - naeHtuduKatop/Homep BUpTyanbHOM ceTu. Y Kaxgon VLAN

Vlan id <
[0/MKEH BbITb YHUKaNbHbIA MAEHTUUKATOP
Interface NuTepdenc paHHom VLAN
Priority MpuopwuTtet VLAN npu TermposaHum (0-7)
Mac MAC-agpec (yHuKanbHbI naeHTudukatop) VLAN

MapameTpbl prp

Slave 1 NHTepdenc 1 napol PRP

Slave 2 NHTepdeic 2 napol PRP
NapameTpbl hsr

Slave 1 NuTepdenc 1 konbua HSR

Slave 2 NHTepdenc 2 konbua HSR
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HassaHue ‘

OnucaHue

NapameTpbi bond

Slave 1...Slave n

NHTepdencol, obbegmMHEHHbIE B €4MHbIA KaHan

Twn

Pexkum arpervpoBaHus:
balance-rr — nocnegosaTtenbHasa nepeaaya naketos c Slave 1 no Slave n;
active-backup — akT1BeH oanH nHTEepdElC, ecnm akTUBHbLIN HTepdelic
Bbiwen u3 cTpos (link down), apyroit nHTepdenc 3ameHAET aKTUBHbIN;
balance-xor — nepegaya pacnpegenaetca mexagy nHTepdpencamm Ha
ocHoBe popmynbl «(MAC_muctoyHmnka XOR MAC_nonyuatena) %
uncno_uHtepdeiico». OanH nHTepdelic pabotaet c onpesenéHHbIM
nonydyatenem. Pexknm obecneumsaeT 6anaHCUMPOBKY Harpysku u
OTKa30YyCTOMYNBOCTb.
broadcast — Bce nakeTbl nepeaatoTca NnapannenbHoO No Bcem UHTepdencam;
802.3ad — Link Agregation;
balance-tlb — Bxoaslue nakeTbl NPUHMMAIOTCA TONIbKO aKTUBHbIM CETEBbLIM
NHTepdencom, ncxogawmi TpadpuKk pacnpeseneH B 3aBMCMMOCTH OT
TEKyLLEeN 3arpyskn MHTepdencos;
balance-alb — Bxogawmii u ucxogawmin TpaduK pacnpeseneH s
3aBMCUMOCTU OT TeKYLLEM 3arpy3Kkn nHTepdeicos.

Miimon

YactoTa HabaogeHua (Ml link). laHHOe 3HauyeHWe onpeaensaeT Kak 4acTo
6yaeT NnpoBepATbCA COCTOAHME COEANHEHMSA HA KaXKA0M M3 MHTEpdENCOB.

Down delay

Bpems oxuagaHus, npexage Yem OoTKNo4vnThb slave B criydae oTkasa
coeauHeHus. laHHasa onuusa BnuseT Ha Miimon.

Up delay

Bpemsi oxnpaHus, npexae Yem BKMYMTL slave nocrne BOCCTaHOBNEHUS
coeanHeHus. [laHHasa onuusa BnuseT Ha Miimon.

MapameTpbl rstp

Slave 1 ... Slave n ‘

NHTepdeicbl, o6begnHeHHble B RSTP

MapameTpbl vrrp

ID

ID ans BupTyanbHoro poytepa (VRID). 3HaueHune 0-255

MpoBepKa (cek)

YacToTa, C KOTOPOI YCTPOMCTBOM OTMNPABAAETCA COODLLEHMA O CBOM
aKTUBHOCTW.

Mpuopwuter

MpuopwuTeT (Priority). YcTpolictBo ¢ HaubonbwMMm NpuopuTeTom byaeT
BbIBpaHO B KauecTBe master u cTaHeT geprkatenem virtual ip (agpec no
KOTOPOMY C YCTPOICTBOM BYAyT CBA3bIBATLCA APYrMe YCTPOUCTBA B CETH).

B none «TeKylwiee cOCTOAHME YCTPOWCTBa» OTODOPAXKeHbl NMapameTpbl U CTAaTUCTUKA PaboTbl
aKTUBHbIX UHTepdelicoB , B npumepe Huxe “eth0” — LAN1, “eth1l” — LAN2, “lo” — localhost.
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Tekyulee COCTOSIHHE YCTPOMCTBA

ethe

Link encap:Ethernet HWaddr 98:84:E3:83:3F:4C

inet addr:172.16.4.68 Bcast:172.16.7.255 Mask:255.255.248.0
UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1

RX packets:258442 errors:@ dropped:@ overruns:@ frame:8

TX packets:3596 errors:® dropped:® overruns:® carrier:8
collisions:@ txgueuelen: 1868

RX bytes:29169193 (27.8 MiB) TX bytes:3717825% (3.5 MiB)
Interrupt:175

Link encap:Ethernet HWaddr 98:84:E3:83:3F:4E

inet addr:192.168.8.88 Bcast:192.168.8.255 Mask:255.255.255.8
UP BROADCAST MULTICAST MTU:1588 Metric:1

RX packets:@ errors:@ dropped:8 overruns:8 frame:8

TX packets:8 errors:@ dropped:® overruns:®@ carrier:@
collisions:8 txgueuelen:1868

RX bytes:8 (8.9 B} TX bytes:8 (.8 B)

Link encap:lLocal Loopback

inet addr:127.8.8.1 Mask:255.8.8.8

UP LOOPBACK RUMNIMNG MTU:65536 Metrdc:1

RX packets:2358 errors:@ dropped: erruns:8 frame:8
TX packets:2358 errors:@ dropped: erruns:® carrier:@
collisions:8 txqueuelen:@

RX bytes:268882 (253.9 KiB) TX bytes:260882 (253.9 KiB)

@ ow
@ ov

PucyHok 10 — Mpumep TeKywero coctosHua nHtepoeincos Ethernet

1.7.2.7 Pasgen «NTP»

B naHHOM pasgene npuBeAeHbl HACTPOMKM M CTaTUCTUKA CUHXPOHM3aLMK no npotokoay NTP.

Tabauua 22 — Hactpoiiku NTP

Cronbeu, OnucaHue
peer Hanunune cocegHero cepsepa.
ip/url Appec NTP cepBepa K KOTOPOMY OCYLLECTBAAIOTCA 3aNPOChbl CUHXPOHMU3ALMMN.
prefer ABnAeTcAa N AaHHbI cepBep NpeanoyYnTaembim.
burst MocbinaTtb 8 NaKeToB BMECTO 04HOrO.
iburst YCKOpUTb HauyaibHbIN NPOLECC CUHXPOHM3ALUM.
nomodify 3anpeTuTb yAaNeHHYI HaCTPOMKY.
notrap OTNPaBAATb coobLieHmne 06 NCKNKYEHUN BHELLHUM CepBeEpPaM.
ignore 3anpeTtntb Ntobble coobLLeHMA C YKa3zaHHOro aapeca.
minpoll MwuHMManbHOE Bpema onpoca cepeepa.
maxpoll MaKcumanbHoe BpemMs onpoca cepBepa.
Stratum ypoBeHb ycTponcTea. a5 yCTPOMUCTB, CUHXPOHU3MPYHOLLMX
stratum cobcTBEeHHble Yacbkl HenocpeacTseHHo ot cuctem INTOHACC/GPS, aaHHoe
3HayeHWe, Kak NpaBuo, 3a4aeTcs paBHbim 1.
refid BolwecToAawmin cepsep.

B Tabnuue «CuHxpoHUu3aumay» obnactn «CtaTtuctuKa» oTobparkeH CNMCOK CepBepoB TOYHOro
BPEMEHMU, HAX0AALLINXCA B OAHOM CETU C YCTPOMUCTBOM.
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Ta6nuua 23 — OnucaHue Tabanubl «CUHXPOHU3ALUAY

Cronbey, OnucaHue
IP-appec yaaneHHoro cepsepa (M3 cnucka B KoHurypaumoHHom darine)
Mepep, IP-apgpecom cepBepa MOXKeT cToATb Npedukc, 0603HavatoWwmiM
cneayouiee:

* (3Be3404Ka) — YCTPOMCTBO CUHXPOHM3MPYETCA OT ALAaHHOTO UCTOYHUKA;

+ (Nntoc) — cepBep AOCTYMNEH B KAYECTBE MCTOYHUKA CUHXPOHM3ALNK;

- (MMHyC) — Mcnonb30BaTb AAHHbIM CEPBEP B KAYECTBE UCTOUYHUKA

CUHXPOHMU3aUMM He peKoMeHayeTCs;

# (peweTKa) — BbIGPAH AN1A CUHXPOHM3ALMK, HO eCTb 6 NyYLLmMX
remote KaHAWAATOB;

X (KpecTuk) — cepBep HeAOCTYNEH;

. (TouKa) — MCKNIOYEH U3 CNUCKA KaHAWAATOB M3-3a 60/1bLIOro PAacCTOAHMS;

npob6en — cAnwKom 60/1bLLION YPOBEHb, LMKA MW OLINOKa.
[lna noKanbHOro cepsepa To4YHOro BpemeHu (npuemunk NMOHACC/GPS
AaHHOro ycTpolictea) BmecTo IP-agpeca otobparkaetca Tekct «LOCAL(0)». B
cnyyae, Korga npunemHuk IMOHACC/GPS gaHHoOro yctpoictsa ABasercs
NCTOYHMKOM CUHXPOHM3aLMK, OH oTobparkaeTca Kak ¥*LOCAL(0). BHyTpeHHMI
npuemHuk IMOHACC/GPS no ymondyaHuio nmeet Stratum 0.

refid Reference ID cepBepa
st Stratum cepsepa.
t Tun nupa (u- unicast, m- multicast)
when Bpema nocnegHen CMHXPOHU3ALUK
poll Bpems B cekyHAax, 3a KoTopoe cepsnc NTP CMHXPOHU3MpPYETCA C MMPOM

[ocTynHoCTb cepBepa — BOCbMEPUYHOE NpeacTaBieHne maccusa u3 8 6ut,
OTparkaloLLero pesynbTaTbl NOCAEAHNX BOCbMW MOMNbITOK COEAUHEHMUA C
cepBepoM. 3HayeHne 377 03HaYaeT, YTo NocieaHMe BOCEMb 3anpocoB bblan
yCheLwHbl.

delay Bpems 3aaeprKkM oTBETa OT cepBepa

PasHuMLa BpeMeHN mexay N0KaNbHbIM CEPBEPOM M CEPBEPOM
CUHXPOHU3ALMN.

MonoXnTenbHoe 3HaYeHMe 03HAYaET, YTO JIOKA/IbHbIE YAaCbl ONEPEKALOT Yachbl
YOANEHHOTo cepBepa, OTpULaTelbHOE —OTCTatoT.

Ancnepcus - mepa CTaTUCTUYECKUX OTKIOHEHUI OT 3HAYEHUA CMELLEHNA
(none offset) Nno HeCKoNbKMM ycreLWHbIM Napam 3anpoc-oTeeT. MeHbliee
3HaYeHWe gucnepcum NpeanoYTUTEIbHEEe, MOCKOIbKY NO3BONAET TOUYHEE
CUHXPOHWU3NPOBATbL BPEMA.

reach

offset

jitter

B none CraTUCTUKA NO KANEHTAM 0To6pa>1<eHa CTaTUCTUKA CUHXPOHU3aLUNMKU MO NPOTOKONY NTP
K/IMEHTOB, NOAK/MHOYEHHbIX K YCTpOﬁCTBy 3a nocnegHue 20 MUHYT.

1.7.2.8 Pasaen «O6Lwme HaCTPOMKN»

B maHHOM pasgene HaxoaaTcs 0bLLMe HAaCTPOMKM YCTPOMCTBA. B HEM MOXHO 334aTb UCTOYHUK
CUHXpOoHM3aummn spemenn (NTP nan RTU327) n yacoBoit nosc.
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O6wme HacTpoMKK

CHCTeMHO2 BpemMa

MCTOYHMKHW CUHXPOHW3ALIUM BpeMeHH

® MpoToKon nepeqayM GaHHBX O nrP

Onuuu NTP

peer pfur e nrefer burst

Cocennmi cepesp L — 0 MocwinaTs B naxeros
I e

CoobuesHud HrHOpHpOBaTE Be mintonpoca mex | enpoca |—|

flag1 | stratum [ 14 | mode| | refid | HWClock

notrap gnore 0i |

CoxpaHuTts

Yacosoii nosc | UTC+03:00 | Mockoeckoe Bpema

* BepHyTs npexuue 3anucats

PucyHok 11 — BHewHuit Bug paspena «0Obwme HaCTpomMKmu»

1.7.2.9 Paspen «lNonb3oBatenn»

Ypanutb nonb3oBaTtena (geldcTBMe AOCTYNHO TONbKO AN aAMWHUCTPATOPOB) MOMKHO C
MOMOLLbIO KHOMKM . YT106bI MI3MEHUTb NAaPO/ib NO/Ib30BATENA CAeAyeT HaXKaTb KHOMKY .

Tabauua 24 — OnucaHue Tabamubl «CNUCOK aKTUBHBIX NONb30BaTENEN»

Cronbey, OnucaHue
Ne MopsaaKoBbIN HOMEP
JlormnH Mma nonb3oBaTens

MpaBa y4yeTHOM 3anucu:
AAMMHUCTPATOP — NO/Ib30BATE/Ib MOXKET U3MEHATb NapameTpbl
yCTpoWcTBa, A06aBnATb, yAaNATb U 334aBaTb NAPO/b YYETHbIX 3aNuncel;
Ponb MeHea)Xep — N0/1Ib30BaTe/lb MOMKET U3MEHATb TO/IbKO NapameTpbl
YCTPOWCTBA;
OnepaTtop — N0Ab30BaTe/Ib MOXKET MPOCMATPMBATL MAapameTpbl YCTPOMCTBA
6€3 BO3MOXKHOCTU pefaKTUPOBaHUA.

Mo ymonyaHuIO B YCTPOMCTBE 3apernctTpupoBaH nosb3osatesb admin (naponb admin, ponb
agMUHUCTPATOP).

1.7.2.10 Pasgen « MHCTPYMEHTbI»

MepesarpyskKa
o I : i
na nepesarpyskun yCTponCcTBa HaXKMUTE KHOMKY .

CraTtycbl cay»6

B faHHOM none oTobpakeH CTaTyC 3anyLLeHHbIX CNyK6.
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Ping host
YTuanta gna npoBepKu COeAUHEHUA C YAAIEHHbIM Y3/10M.
Y106bI NPOBEPUTL COEANHEHME:!
- Bseaute IP-agpec yaaneHHoro y3sna B nosae XocrT;
- Bseaute nMmuT nora;
— Haxkmute KHonKy Start, u B none Jlor 6yaet otobparkeH pesynbTaT NPOBEPKMU.

UHCcTpyMeHTBI

Crartycoi cnyub

Ping host

Xocr |

TTamuT nora | 100

Crammcrmea Mocnano: O Momywexo: 0 Motepado: 0, % Bpema minfava/max: 0.000

Cucrema

[NepeaarpyanTh yCTPOHCTEOD

PucyHoK 12 — BHewHu Bug pasgena «MHCTPYMEHTbI»

2 MAPKHUPOBKA U NT1OMBUPOBAHUE

Bca o6ss3atenbHas MHPoOpmMaLMA NO MapKUPOBKE HaHECEHA Ha /IMLEBON U GOKOBOW MaHenw.
MapKunpoBKa BbiNoAHeHa cnocobom, obecneymBatoLMm ee COXPAaHHOCTb Ha BCe BPeMSs 3KCMnayaTaumum
ycTpoicTBa. MNepeyeHb nHGOPMaUUM, coaepKaLLENCS B MAPKUPOBKE Ha INLEBOM NaHeNN:

- HaMMeHOoBaHWe U ycaoBHoe 0603HayeHuUe;

— Has3HayeHWe CBETOAMOA40B YCTPOICTBA;

— Ha3HayeHWe KNeMMHbIX COeaMHEHNI U pa3beMoB YCTPOMCTBA.

- [epeyeHb NMHbOPMaLINK, COAEPIKALLENCA B MaPKMPOBKE Ha DOKOBOM NaHenu:
- HaMMeHOBaHWe M ycNoBHOe 0603HaYeHME;

— TOBapHbIN 3HAK;
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—  MNOPSAKOBbLIN HOMEP MO CUCTEME HYMePaLMK NPeanpUATUA-U3rOTOBUTENS;
— [aTa U3roToB/IeHMUS;
Ons npepoTBpalleHUs HECaHKUMOHMPOBAHHONO AOCTyna K BHYTPEHHUMM 3N1EKTPUYECKUMM
3NeMeHTaM  Kopnyc  YyCTPOWMCTBa  AO/KeH  OblTb  ONAOMOMpPOBAH  MNyTeM  HaHeceHua
CaMOopa3pyLUAOLLENCA HAKNENKN.

3 YINAKOBKA

YcTporicTBa pasmelyaeTca B KOpobKke u3 ropprMpoBaHHOro KapToHa.
JKcnnyaTauMoOHHas AOKYMEHTAUMS YI0MKEHA B NOTPEOUTENbCKYIO Tapy BMECTE C YCTPOCTBOM.
B noTpebutenbcKylo Tapy B/IOXKEHA TOBAapOCOMPOBOAMUTE/NIbHAA AOKYMEHTauusa, B TOM 4yucne
YMaKOBOYHbIM JINCT, COAEPXKALLMNI cneaytome cBeaeHUs:
- HaMMeHOBaHMe U ycnoBHoe 0603HaYeHME;
- [AaTy YNaKoBKU;
-  MOANWCb INLA, OTBETCTBEHHOTO 33 YNaKOBKY.

4 TEXHUYECKOE OBCNYXUBAHUE

TexHn4yeckoe 06CNyKMBaHME YCTPOMCTBA 3aKNHOYAETCA B MPODUIAKTUYECKUX OCMOTPAX.
Mpy NpodUNAKTUYECKOM OCMOTPE AOJIXKHbI ObITb BbINOMHEHbI Cneaytowme paboTbl:
- npoBepkKa 06pbiBa MM NOBPEKAEHUA M30NALUM NPOBOAOB M Kabenew;
- NpoBepKa HageXHOCTU NpUcoeanHEeHMs NPpoBoAOB U Kabenel;
- NpOBEepKa OTCYTCTBMA BUAMMbIX MEXAaHUYECKUX MOBPEKAEHWUN, 3 TaKXKe NblIU U TPA3U
Ha Kopnyce yCcTpoMCTBa.
MNepnogMyYHOCTb NPOPUNAKTUYECKMX OCMOTPOB YCTPOMCTBA YCTaHABAMBaETCA NoTpebutenem, Ho
He pexe 1 pa3 B roa.
3KcnayaTauma yCTPOMCTBA C NOBPEKAEHUAMM KaTeropMYecKmM 3anpeLtaeTcs.

5 TPAHCMNOPTUPOBAHUE U XPAHEHUE

TpaHcnopTMpoBaHWE YCTPOWMCTB AO/KHO MPOU3BOAUTBCA B YMNaKOBKe Npeanpuatus-
n3rotoBuTeNa NtobbIM BUAOM TPAHCMNOPTA, 3aLLULLAOWMM OT BUSHUIA OKPYKaloWen cpeabl, B TOM
yncne aBMaLMOHHbIM B OTaN/IMBAaEMbIX FePMETMU3NPOBAHHbIX OTCEKAX CAaMO/IETOB.

PasmelleHMe M KpenneHne B TPAHCMOPTHbIX CPEACTBax YMaKOBAHHbIX YCTPOWCTB AOJIMKHO
obecneunBaTtb €ro yCTOMUYMBOE MOJIOXKEHME, UCKIOYATb BO3MOMXKHOCTb YAAPOB APYr O APYra, a TakXKe 0
CTEHKM TPAHCNOPTHbIX CPEACTB.

YKnagbiBaTb YynaKoOBaHHble YCTPOWCTBA B WTabenn cnegyer c npasuaamm M HOpMaMM,
OEeNCTBYIOWMMM Ha COOTBETCTBYIOWEM BWAE TpaHCnopTa, 4Tobbl He Aonyckatb apedopmauunm
TPAHCNOPTHOM Tapbl MPU BO3MOXKHbIX MEXaHUYECKMUX NeperpysKax.

Mpw norpyske u BbIrpy3ke 3anpeLtaetca 6pocaTb M KaHTOBATb YCTPOMCTBA.

Mocne NpoaoNKNUTENIbHOTO TPAHCMOPTUPOBAHMA NPU OTPULATENBHBIX TEMNEpPaTypax NPUCTynaTb
K BCKPbITUIO YMAKOBKM He paHee 12 4acoB nocne pasmMeleHus YCTPOWCTB B OTaniMBaeMoOM
NOMeLLEHUN.

YcTpoiicTBa cnepyeT XpaHUTb B HEBCKPbLITOM YNaKOBKe NPeanpUATUA-U3TOTOBUTENA HA CTENNANKE
B CYXOM OTan/JIMBAaeMOM U BEHTUIMPYEMOM NOMELLEHUMN, MPU STOM B aTMOocdepe NOMELLEHNA A0KHbI
OTCYTCTBOBATb Napbl arpPeCCUBHbIX KUOKOCTEN U arpecCMBHbIE ra3bl.

CpeaHWn CPOK COXPaAaHHOCTM B MOTPebUTeNbCcKoM Tape B OTan/JMBaemMom nomelieHun, 6es
KOHCepBaLMn - He MeHee 2 feT.

HOPMa/bHble KAMMATUYECKNE GaKTOPbl XPaHEHUA:

- TemnepaTtypa xpaHeHusa +20 + 5 °C;
— 3Ha4yeHue OTHOCUTENbHOM BAAaXKHOCTM Bo3ayxa: 30-80 %.

MNpenenbHble KNMMaTUYECKNE PAKTOPbI XPaHEHUA:
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- TemnepaTtypa xpaHeHus ot -40 go +70 °C;
— 3HauyeHMe OTHOCMTENbHOM BNAaXXHOCTU BO3ayxa: BepxHee 100% npm 30°C.

6 YTUIU3IAUUA

yCTpOVICTBa He NpeacTaBaAAT ONAaCHOCTU ANA XXNU3HU, 30P0OBbA J'IPOAEI‘/? n Oprmarom,eﬁ cpeapbl.

yCTpOVICTBa HE coAepKaT APparoueHHbIX U pegKo3eme/ibHbIX MEeTaI/10B.

lNocne oKoHYaHUA CpOKa C.I'Iy)K6bI, cneynanbHbIX mep No No4rotoBke M OTMpaBKe yCTpOI?ICTB Ha
YTUAN3aumnio He npeaycmaTpunBaeTCA.

7 WUCNONb3OBAHUE MO HASHAYEHUIO

7.1 3KCI‘IIIyaTaLI,MOHHbIe OorpaHn4yeHunAa n mepbl 6e3onacHocTH

K akcnayatauum ycTpomncTea A0IXKHbI A0MNYCKAaTbCA MLA, U3yYMBLUME HACTOALLLEEe PYKOBOACTBO
no aKcnayataumm u obnagatowme 6a3oBbIMU 3HAHMAMM B 061aCTN CPEACTB BbIYUCANTENIbHOM TEXHUKW.
YCTPOMNCTBO MOXKET pa3mMeLLaTbCA BHE B3PbIBOOMNACHbIX 30H KaK HA OTKPbITOM BO34yXe, TaK U B
nomeweHuu. Mpm 3TOM yCTPOMCTBO A0/MKEH ObITb 3aLLMLLEH OT NPAMOro BO34ENCTBMA aTMOCHEPHbIX
ocagKos. Pabouyee nonoxkeHune — Baonb DIN-peliku.
Ona HOpMaNbHOro OX/1aXKAeHUA YCTPOMCTBA, a TakXKe AN1A yA006CTBa MOHTaXKa U 06CNyXKMBaHMA,
NPU MOHTAXKe YCTPOICTBA CBEPXY U CHU3Y HEOBXOAMMO NpeayCcMOTPeTb CBOBOAHOE NPOCTPAHCTBO He
meHee 100 mm. MNMpuHygMTENbHAA BEHTUNALNA He TpebyeTcA.

— [lpousBoaguTenb He HeceT OTBETCTBEHHOCTb 3a ywepb, BbI3BAHHbIN
HENpPaBMUAbHbIM MOHTAXXOM, HAPYLWEHUEM MpaBMA 3KCNAyaTauum Wan
Mcnosab3oBaHMeM 060pPyA0BAHMA HE MO HA3HAYEHMUIO.

— Bo Bpema MoOHTa)ka, 3KCnayaTauumM M TeXHUYEcKoro obcayKuBaHuA
obopygoBaHuMa Heobxoammo cobntogatb  «lpaBuna  TexHUYECcKoun
3KcnayaTauMn 3N1eKTPOYCTAaHOBOK noTpebutenei».

— MoHTaX M 3KcnayaTaumio  0b6opyaoBaHMA  OO/MKEH  NpoBOAUTb
KBaNNPUUUPOBAHHbIN nepcoHan, UMeLWMNn rpynny no
9NeKTPoHe30MacHOCTU He HWMKe 3 W aTTecTOBaHHbIN B YCTAaHOB/SIEHHOM
nopszKe Ha NpaBo NpoBeAeHUA paboT B 3/1eKTPOYCTaHOBKax NnoTpebutenei
4o 1000 B.

— Ha nnue, npoBogALLEeM MOHTAX, E€XUT OTBETCTBEHHOCTb 3a NPOU3BOACTBO
paboT B COOTBETCTBMM C HACTOAWMM PYKOBOACTBOM, TpeboBaHMAMM
6€30MacHOCTU U 31IEKTPOMArHUTHON COBMECTUMOCTMU.

— B cnyyae BO3HWMKHOBEHMA HEUCMPABHOCTM HEOOXOAMMO OTKAKUUTb
NUTaHWE OT YCTPOMCTBA, AEMOHTMPOBATb W Mepenatb €ro B PEMOHT
npoun3BoAuTeNto.

7.2 MoHTax

7.2.1 [MoparotoBKa K MOHTAXy

PacnakoBblBaHMe YCTPOWMCTBA CeayeT NPOU3BOAMUTb NOC/AE BblAEPKKN YNAKOBKU B HOPMasbHbIX
YCNIOBUAX HE MeHee ABYX YacoB.
Mpw pacnakoBbiBaHWUK cneayeT cobaoaaTh cneayowmin NopaaoK onepalmin:
® OTKPbITb KOPOOKY;
® 13 KOPOOKM u3BneYb:
- BKNaablw;
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—  KOMMNAEKT MOHTaXHbIN;
—  YCTPOWCTBO.
® POW3BECTU BHELIHWI OCMOTP YCTPOICTBa:
- MpPOBEPUTb OTCYTCTBUE BUAMMbBIX BHELIHMX MOBPEXKAEHUMA KOPNYCa U BHELIHUX

pPa3bemMos;
—  BHYTPW YCTPOMCTBA HE A,0/IKHO ObITb HE3aKPENEeHHbIX NPegMeToB;
- M30/1AUMA He AONKHA UMETb TPELLMH, 0BYrNIMBAHNA U APYIUX NOBPEKAEHWUN;
—  MapKMPOBKA YCTPOMCTBA, KOMNNEKTYIOLWMX U3LENUI AONKHA NIETKO YNTATbCA U
HEe MMETb NOBPEXAEHUNA.

7.2.2 YcraHoBKa Ha DIN-peiiky

YCTPOMCTBO ycTaHaBAMBaeTcA B CTOMKY 19” (MOHTaXKHbIM KPOHWTENH BbicoTo 3U) mam Ha
MOHTaXKHYto peliky (DIN-npodumab 35 mm) B creaytollen nocnenoBaTelbHOCTH:

® KOpnyc YCTPOMCTBA CTaBUTCA Ha PeMKy, LLeniaacb BEPXHUMM BbICTYNamu;
® KOpnyc OnycKaeTcs BHWU3 OTHOCUTE/IbHO BEPXHErO BbICTYNA A0 LWenyKa.

BHUMAHMUE! MOHTAXHAA PEMKA (MOHTAXHbIM KPOHLUTEMNH) AO/IKHA
bbITb 3ASEMJIEHA.

7.2.3 BHewHue NOgKAYEHUA

BHeWwHWe NoAKAOUYEHNA OCYLLECTBAAIOTCA C NOMOLLbi0 pasbemoB MSTBT 2,5/4-ST nposogamu
ceyeHnem go 1,5 mm?2.

;5

’ 8,3 2,5 o le 5 > ! !

< 18,2

&I --

RN .

n&QA|—-

UrQ

0 \\ l

1 \\ ——_—

PucyHoK 13 — BHewHU Bug pasbema PucyHOK 14 — FabapuTHble pasmepbl pa3bema
MSTBT 2,5/4-ST MSTBT 2,5/4-ST

BHUMAHME! MOAKMOYEHUE K KNEMMAM YCTPOWCTBA MPOU3BOANTL
ij: NP OGECTOYEHHOM OBOPYAOBAHNN

BHUMAHMUE! T[PW TMNPOBEPKE TOTOBHOCTM K PABOTE T[POBEPUTb

NPABMIbHOCTb NOAKNKOYEHWIA, KPEM/TIEHUE KNEMMHWKOB.

7.2.4 luHa T-BUS

LWvHa T-BUS npeactaBnnetr cobon 5-Tm NpoBOAHYIO LWWHY, COCTaBASIEMYIO U3 NMPOU3BO/ILHOIO
KOAM4YectTBa eAuHMYHbIX T-06pasHbiX LWWHHbIX coeauHuTenen ME 22,5 T-BUS 1,5/5-ST-3,81,
Kpenawmxca K DIN-pelike ¢ NOMOLLbIO 3aLLE/OK.
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WwuHa T-BUS npegHa3sHaveHa gna obecneyeHUA NUTAHUA YCTAHOB/EHHbIX Ha HEN YCTPOMCTB
TOPAZ. YcTtaHOBNeHHble Ha wuHe T-BUS ycTpoicTBa, nogaep:kuBatowme nepegadvyy AaHHbIX MO
nHTepdelicy RS-485, Tak:ke 06bEANHAIOTCA B € ANHYIO IMHUIO cBA3M RS-485 Tna «obwan wuHa».

@)
O
O
\ DIN-pevika
e v E]
NG Winnei  +V B
Pasbem —
A coepuHutens G [
T-BUS 1 TBUS  +p =] :]
N =N
O
& o
~ z
J

PucyHok 15 — PaameuyeHue yctpoictea Ha DIN-peiike ¢ wnHom T-BUS

KOHTPO/IMPOBATb MONOXEHUE KNEMM WKMHHOIO COEAUHUTENA T-BUS

ij BHUMAHME! MNPU YCTAHOBKE YCTPOMCTBA HA LUMHY T-BUS HEOBXOAMMO
OTHOCWUTENBHO PA3BEMA T-BUS HA Tbl/IbHOM CTOPOHE KOPTYCA.

[na noaknoyeHns K wnHe T-BUS MOHTaXKHbIX NPOBOA0B UCNOAb3ytoTcA wrekepbl MC 1,5/5 ST
3,81 1 IMC 1,5/5 ST 3,81. Ha pucyHKe HuUKe npuBeaeH BHeWHNM Bua wuTbl T-BUS B cbope, rae:
A — WNHHbIN coeanHuTens ME 22,5 T-BUS 1,5/5-ST-3,81
B — wrekep MC 1,5/5-ST-3,81
C— wrekep IMC 1,5/5-ST-3,81

A A A A

PUCYHOK 16 — BHelwwHU BUA, WnHbl T-BUS

NpumeuaHue Ltekep IMC 1,5/5-ST-3,81 He BXOAMT B CTaHAAPTHbINA KOMNAEKT
NOCTaBKW YCTPOMCTBA.
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7.2.5 MNoaknioyeHue nuUTaHuA

KonnuecTtBo 1 TN KaHaN0B NMTAHMA YCTPOICTBA 3aBMCAT OT MCNONHEHWUA MO NMUTAHMUIO, COTNACHO
3aKa3HOM KoaupoBKe. Mpu HaNMUYMM HANPAKEHUA MNTAHMA HAa KaHane NUTaHWA 3aropuTca MHAMKATOP
PWR.

Mpun nogKknoYEHNUMN NCTOYHUKA NUTAHUA NOCTOAHHOIO TOKA K KaHany nutaHma 220 B, nonapHocTb
3HAYeHMA He umeer.

|

| |

! I

! |

i 1

! Kanan nutanns 1 Kanan nuranns 2 |

! Pasbem T-BUS Kaemmurpie 010kn i

! |

|

L [-24 [+24 -24 |+24| |

HERE ? e

e rr ! —t---
_— |
§ & |
nr1=248 nn2=248 :
| AR I (R )

Ji 1—|
+

N

IN]

@

X

PucyHok 18 — Cxema nogKkntoueHua nuTaHMA KaHanos 220B
BHUMAHMUE! OQHOBPEMEHHOE MOAK/IHOYEHUE K CETU NMUTAHNA 24 B U
:: 220 B HE NOAAEPXKUBAETCA.
BHUMAHME! CETb MNUTAHWUA (=/= 220 B) OO/IKHA WMETb MNPOBO/
3A3EMJIEHUA.

7.2.5.1 Tloga4va nuTaHMA Ha wuHy T-BUS

PekomeHayemoe HanpaxeHue nutaHua wuHel T-BUS 24 B. Nopgaya nutaHmA Ha wuHy T-BUS
OCYLLECTB/IAETCA OAHUM U3 CAeayIoLWnX cnocobos:
— OT BHELWHEro NCTOYHWKA NUTAHUA, MNOAKNKOHYEHHOTO K WWHE C NOMOLLbIO LUTEKEPa;
— OT UCTOYHMKA NuTaHmnA TOPAZ, ycTaHOBNEHHOIO Ha LWWMHE.

BHUMAHME! HEOBXOAMMO YYUTBIBATb, YTOBbl HOMWHAJIBHOE
3HAYEHMUE HAMPAXEHMA MUTAHUA LWKWHbI T-BUS BXOAW/IO B
AONYCTUMbIV ANANA3OH NMUTAHUA ON1A KAXA0IO YCTPOMCTBA TOPAZ,
YCTAHOB/IEHHOIO HA WUIMHE. HOMWHAJIbHbIE 3HAYEHWA U ONYCTUMBbIE
AVATMA3OHbI MUTAHUA YCTPOWCTB TOPAZ NPUBEAEHbI B PYKOBOACTBAX
MO 3KCN/YATALMKM HA COOTBETCTBYIOLUME YCTPOWCTBA.
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NMUTAHMA 110/220 B HA LUMHY T-BUS, TAK KAK 3TO NPUBEAET K BbIXO4Y M3

if BHUMAHME! HEAOMYCTUMO TNOOABATb BHEWHEE HAMPAXEHUE
CTPOA NOAKNKOYEHHbBIX K HEM YCTPOMCTB.

7.2.6 MNoaxKnioueHue K cetu Ethernet

MoakntouyeHne K cetn Ethernet ocyliecTBnseTca, MCNonb3ya MPOMbIWIEHHbIE KOMMYTATOpbI,
0b6beAMHEHHbIE B JIOKA/IbHYIO TEXHONOTMYECKYD CeTb C KOJIbLEBOW WAW MHOM TOMNoNOrnen
(pekomeHAayeTCcA NPUMEHATb SKPaHMPOBAHHbIE Kabenn 1 nNaTy-Kopabl).

7.2.6.1 [MoaKkntoyeHMe oNTOBOJOKOHHbIX NopToB Ethernet

Mpn noakntoYeHUU yCTpoicTBa MO onTudeckomy WHTepdelicy Ethernet mcnonbsyetcs ase
ONTOBOJIOKOHHbIE IMHUN. O4HA U3 ONTUYECKUX IMHUIA UCNONb3YETCA A5 Nepesayn oT ycTponcrea 1 K
ycTponcTey 2, a pApyraa oT ycTpoictBa 2 K ycTpoictey 1, dopmupya, Takmm obpasom,
NOSIHOAYN/IEKCHYIO Nepesayvy AaHHbIX.

Heobxogmumo coeguHutb Tx-nopT (nepeaaTyunKk) yctpomctBa 1 ¢ Rx-noptom (NpUEMHUK)
ycTpoicTtBa 2, a Rx-nopt yctpoictBa 1 ¢ Tx-noptom ycTpoirictea 2. MNpu noakntoveHMM Kabensa
pekomeHayeTca 0603HaUYNTb ABE CTOPOHbI OAHOM U TOM e IMHUM oAnHaKoBoW bykBoi (A-A, B-B, kak
NMOKa3aHO HUXe).

Nartu-kopa LC-LC (aynnekc)

Mopt KommyTaTopa . - N MopT ycTpoiicTea
(LC, onToBONOKHO) L, b % (LC, onToBONOKHO)
.‘/%/ Pacnaiika kabena \k\‘.

A &

Tx A A Rx
Rx B B Tx

PucyHoK 19 — Cxema nogK/04YeHUA ONTOBOJIOKOHHOTIO Kabensa

BHUMAHMUE! YCTPOWCTBO AB/IAETCA TMPOAYKTOM KJIACCA CLASS 1
LASER/LED. W3BEFAUTE MNPAMOrO MNONAZAHMA B T/1A3 WM3NYYEHUA
LASER/LED.

7.2.6.2 TMopaxntodeHue Ethernet-noptos 10/100 BaseT(X)

Moptbl 10/100BaseTX, pacnonoseHHble Ha nepeAgHen naHenu, WUCnonb3ylTca Ans
noakntoyeHun Ethernet-yctpoicrs.

Ha pucyHKe HUMKe cxema pacnonoXeHns KOHTaKToB aas noptos MDI (mogkntoyeHue ycTponcTs
nonb3osatens) M MDI-X (nogknioyeHue KOMMYTaTOPOB/KOHLEHTPATOPOB), a TaKMKe MOoKa3aHa
pacnaika npsamoro 1 nepekpectHoro Ethernet-kabenei.
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Ta6bauua 25 — HasHaueHue KOHTaKToB

KoHTaKT CurHan
nopt MDI

Tx+

Tx-

Rx+ 1 8
Rx-

nopt MDI-X
Rx+ 8-KOHTaKTHbIN nopTt RJ45
Rx-
Tx+
Tx-

D WIN |-

ADWIN|=

Matu-koppa RJ45-R)I45 (npamoii)

Mopt KommyTaTopa —— ——— Mopr ycrpoiictea
Pacnaiika kabens
Pazbem RJ4A5 Pazbem RI45
Tx+ 3 3 R+
Tx- 6 6 Rx-
R+ 1 1 Tx+
Rx- 2 2 Tx-
Matu-koppg RJ45-RJ45 (nepekpecTHbIiA)
Mopt KommyTatopa —— ——— MMopt KommyTaTopa
(nopT ycTpoiictBa) —— ——— (nopT ycrpoiicTea)
Pacnaika kabenn
Pasbem RJ45 Paszbem RI45
(Rx+) Tx+ 3 1 R+ (Tx+)
(Rx-) Tx- 6 2 Rx- (Tx-)
(Tx+) Rx+ 1 3 Tx+ (Rx+)
(Tx-) Rx- 2 6 Tx- (Rx-)

PucyHokK 20 — Cxema COOTBETCTBUA KOHTAKTOB

7.2.6.3 MoakntoyeHune Ethernet-nopta 1000BaseT(X)

[aHHble ¢ nopta 1000BaseT(X) nepenatotca no anddepeHumnanbHom curHanbHom nape TRD+/-
C NOMOLLbIO MeAHbIX MPOBOAOB.
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Ta6bauua 26 — HasHaueHMe KOHTaAKToB

KoHTtaKT | CurHan
nopt MDI/MDI-X

TRD (0) +

TRD (0) -

TRD (1) + 1 8
TRD (2) +
TRD (2) -
TRD (1) - 8-KoHTaKTHbI nopt RJ45
TRD (3) +
TRD (3) -

OV W|IN|KP

7.2.7 NoaknioueHue K CeTAM NocnenoBaTe/IbHOU Nepegaum

7.2.7.1 TloakntouyeHune K cetam RS-485

Cxema noaknw4yeHms K cetam (ob6wmm wmHam) RS-485 npusegeHa Ha pucyHke 21. HasHayeHue
KOHTAaKTOB K/lIeMMHbIX 610KoB RS-485 npuBeaeHoO Ha puUCyHKe 22. Knemmbl MNOAKAOYEHMA K
nHTepdelicy RS-485-1 KOHTpONNEpPHOM NAaTbl YCTPONCTBa Ay6AMpoBaHbl Ha WnHe T-BUS.

‘ [
‘ [
‘ T-BUS RS-485-1 RS-485-2 RS-485-3 RS-485-4 |
‘ - - = - NN m o o <+ < < I
\ (O agya) ©ooa [ONal= (O ala) Ofala) |
| + + + + |
[
S L e e Y S Y Y Y o A Y Y
_— — — —_ —_— —_— S (N N N
Cetb1 RS-485 Cerb4 RS-485 .
06t (GND) fl f 06t (GND)
+D +DS
(S @1 DOC™
 Cers2 RS-485 Cerb3 RS-485 )
06umit (GND) fl fl 06umit (GND)
0 >
oo 1T i i

PUCyHOK 21 — Cxema NoAKNIOUYEHUA YCTPoicTBa K ceTam RS-485.
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Buo B
Xn.1 Xn.2 (cBepxy)
Xn2 ([ orm _ _ .

Xnf ||Feesae | o3 &3 NERERER
e q’?‘,:(m :(?:(62 HFHEHBEHH

Fe) 01| | [F@=)-D2 H

Fee)+01] | lf=6m) +D2 HENRERERE

RS-485-1 RS-485-2

Bug A
cne| n
(cnepean) Bun C
Xn.3 Xn.4  (cHu3y)
== == RERERERER
A ko o3 || e oa IEgEgEpEpEnn
> @) -D3 =®=( o4l LT
Xn.3||Cacsi s =8 +D3)| | [F@=) +D4 L
Xn.4 |beeeees

RS-485-3 RS-485-4

PUCYHOK 22 — Ha3HauyeHUe KOHTAKTOB KIeMMHbIX 610KoB RS-485.

7.2.7.2 TlogkntoyeHune K cetam RS-422

Cxema noakntoyeHua K cetn RS-422 npuBepeHa Ha pucyHKe 23. HasHayeHWe KOHTAKTOB
KnemmHbIx 610K0B RS-422 npuBeaeHo Ha pucyHke 24. ConpoTmuaeHue cornacytouwero pesucrtopa (Rr)
PaccYMUTbIBAETCA B COOTBETCTBMMU C AJIMHOWN M BOJIHOBBIM COMPOTMBAEHNEM Kabens.

BHAMAHUE! CXEMA MOAK/MHOYEHMA YCTPOMCTBA 3ABUCUT OT
NOAKNKOYEHMA EFO B KAYECTBE BEAYLLETO (MASTER) UMW BEAOMOIO
(SLAVE), KAK MOKA3AHO HA PUCYHKE 23.

Master Slave

+RX +TX
e )OC JOO00K XX
-RX -TX

-RX

-TX
0 JOOOOX (o |
+TX +RX

+RX| -RX| -TX | +TX +RX | -RX| -TX | +TX

PucyHoOK 23 — Cxema NnoAKNIOUYEHUA YCTPOMCTB K ceTn RS-422.
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|

Bua B
VI — Xn.1 Xn.2  (cBepxy)
N.2 || me nemendg
Xn.1 || esmax e Fa)-mx1] [ fes] -7 11
L :@:E ks j@g 3 M:M:M:M:M:M:
Fee-Rx| | fe@-rxe [ [ L] L L L
RX1 RXJ HRERERENE
B A RS-422-1 RS-422-2
[
cnepeau
(cnepean) Bun G
Xn3  Xn4 (cHusy)
:@i x| [ Pee=] T BEBERERER
A e | et e (L L
=®§ RX3 =®=( wxd LT
§n.2 s G GG, FEe]+Rxd | [iFE=] +Rxq HERERERERE
A || R
RS-422-3 RS-422-4

PUCYHOK 24 — Ha3HauyeHne KOHTAKTOB KIeMMHbIX 610KoB RS-422.
7.2.8 [MoakniouyeHUe KaHaANOB AUCKPETHOro BBOAa-BbiBOAA

7.2.8.1 PeXXum AUCKpeTHOro BBoAa

+12V
oDI/O1
r°DI/02
°Com1/2
+12V
r°DI/O3
°DI/O3
°Com3/4
° +12V
roDI/O1
°DI/02
°Com1/2
o +12V
°DI/03
°DI/03
o—71°Com3/4

» o—
@

n

N]
n
N
S
@

=
-

IR

PucyHok 25 — MNogKnouyeHna KaHanoB PucyHok 26 — MNogKnouyeHnA KaHanoB
AUCKPETHOro BBOAA C MUTAHUEM OT OAUCKPETHOro BBOAA C MUTaHUEM OT
BHYTPEHHEro UCTOYHUKA NUTAHMUA. BHELWHEro UCTOYHMKA NUTAHUA.

7.2.8.2 PeXXMM ONCKPETHOrO BbiBOAA

+12V
roDI/O1
r°DI/02
°Com1/2
+12V
°DI/O3
°DI/03
°Com3/4

R Ri2 R

2
s

X
X
S
py
2
9

PMCYHOK 27 — NogKnoyeHUA KaHaNoB AUCKPETHOro BbiBoga C NUTaHnem OoT BHYTPEeHHero
UCTOYHUKA NUTAHUA.

BHUMAHMUE! COMNMPOTUBNAEHUE PE3NCTOPOB R;:..Rs NOABUPAIOTCA B
3ABUCMMOCTU OT CONPOTUBAEHUA HAITPY3KU Rui...Rns, TAKUM
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OBPA30M, YTOBbl CYMMAPHbIA TOK HATPY3KWM BCEX LEMEN HE
MPEBbILWANT  MAKCUMAJIbHBIM ~ TOK  HATPY3KW  BHYTPEHHEMO
MCTOYHUKA MUTAHKA (0,2 A)

o +12V
oDI/O1
r°DI/02
°Com1/2

° +12V
T°DI/O3
r°DI/O3
°Com3/4

R R Ris

||%

co—1
2

n =

c o—

PUCYHOK 28 — MogKnoueHUA KaHaN0B AUCKPETHOro BbiBO4a C MUTAaHUEM OT BHELLHEro UCTOYHUKA
NUTaHUA.

BHUMAHME! BbIXOOHOE HAMPAXEHWE BHELIHENO WUCTOYHWKA HE
OO/TKHO bBblTb BOJIEE 24 B. COMPOTMBMEHUE PE3NCTOPOB Ri...Rsa
NOABUPAIOTCA B 3ABUCMMOCTU OT COMPOTUBJIEHNA HATPY3KU
RH1...RHa, TAKUM OBPA30OM, YTOBbI TOK B LLEMW HE MPEBbILLIA/ 0,4 A.

7.2.9 MNoakniouenue SIM-kapT (npn Hannumm GSM mogema)

[na obecneyeHMA BO3MOMKHOCTU MOAKNOYEHMA YCTPOMCTBA K ceTU MHTepHeT yepe3 COTOBYHO
cBA3b NoHagobutca SIM-Kapta ¢opmata mini-SIM. [o ycTaHOBKM €€ B yCTpOMCTBO, HeobxogmMmo
OTKNIOYNTb B HAcTponKax SIM-KapTbl 3anpoc PIN-Koga npu BKAOYEHMN.

7.2.10 NoaknoyeHue uHTepdeinca YeNoBeK-MalLUHA

MNogKkntoyeHne ceHcopHoro moHuTopa TOPAZ HMIL15 ocywecTtBndaeTca nocpencTsoM AByX
Kabeneli: Kabens nepenaun sngeo gaHHbix HDMI - DVI-D u Kabena nepenaymn faHHbIX CEHCOPHOrO

9KpaHa USB, Kak NoKa3aHO Ha PUCYHKe HUXKe.
|
— =t |

1) HDMI

—

PucyHok 29 — NoaknoueHne KaHanoB BBOAA/BbIBOAa MOHUTOPA

MoakntoueHne ApPYyrux CEeHCOPHbIX MOHWTOPOB, a TakXe KHono4yHoi naHennm TOPAZ HMI7
NPOU3BOAMUTCA MO CXEME aHA/IOTMYHOM CXeMe NOAKAYEHMA CEHCOPHOro moHmnTopa HMI15.
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PucyHoK A.1 — BHewHuit Bupg, yctpoictsa TOPAZ IEC DAS MX681 E3R2 (3GTx-2R)
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PucyHoOK A.2 — FabapuTHbie pa3mepbl ycTpoiictea TOPAZ IEC DAS MX681 E3R2 (3GTx-2R)
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Ta6nuua A.1 — O603HauYeHUa K1emm U NopToB
O603HaueHne” ‘ OnucaHue
NMutaHue HanpaXKeHUem NOCTOAHHOrO TOKa
+24 (+Vn)
Knemmbl nutanma 24 B
-24 (-Vn)
NMutaHue HanpaXKeHUem nepemeHHOro Toka
~ 2208 ‘l‘(l‘leMMbl nutaHua 220 B
3asemneHue
L ‘Kl‘leMMa 3a3emeHus
NHTepdeiic KOHPUrypuposaHma
USB ‘USB NopT AN1A NOAKNIOYEHMA Yepes3 KOHCO/b
NHTepdeiic RS-485
Gn GND
+Dn data+
—Dn data-
NHTepdeiic RS-422
+TXn TD(B)+
-TXn TD(A)-
+RXn RD(B)+
-RXn RD(A)-
Untepodeiic Ethernet
LANN [Nopr Ethernet
YHuBepcanbHble KaHanbl BBOAA-BbIBOAA
DIO1, DIO2 KaHanbl anckpetHoro BBoga 1 v 2 (rpynna 1)
coM1/2 O6wmin nposog, (rpynna 1)
+12V Bbixog, UCTOYHMKA HanpAaXeHna 12 B
DIO3, DI04 KaHanbl auckpeTHoro BBoAa 3 u 4 (rpynna 2)
com3/4 O6wuin nposog, (rpynna 2)
+12V BbIxoa, UCTOYHMKA HanpAXeHna 12 B

* n — Homep Bxoga/nopTa

Ta6bauua A.2 — 0603HaueHUA KHOMOK U UHAUKATOPOB
O603HayeHHne* ‘ OnucaHue
KHonku
RS Cbpoc ycTpoiicTtBa
RB AKTUBALMA 3arpy3ymKka
UHpauKaTopbl
PWR Hanunuune nutaHmA
RDY CocToAHME rOTOBHOCTW YCTPOMCTBA
T/Rn MNepepayva MHGopmaumm no nHTepdency ceasm RS-485
DI/On CocTosiHMA KaHaNa ANCKPETHOro BBoAa/BblBOAA
S1 MNepepayva AaHHbIX NO KaHany GSM1
S2 MNepeaaya gaHHbIX NO KaHany GSM?2
HDD PaboTa c HakonuTenem AaHHbIX
PPS Hanuune cnHxpoHmnsaumm GPS/FTTOHACC

* n — Homep BXxoAa/noprTa
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NMPUNOXKEHUE b

Ytunmuta PuTTY — ogHa M3 pacnpocTpaHeHHbIX 6ecniaTHbIX nporpamm, He Tpebylouias
yCTaHOBKW. B JaHHOM pa3gene npmeeaeHo onmcaHme NoAKA0YEHUA K YCTPOMCTBY C MOMOLLbIO JaHHOWM
YTUIUTI.

CaliT paspaboTtumnKa:

http://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html.

Ccbl/Ika HenocpeACcTBEHHO UCMONHAEMbIN daa NPorpaMmmbl:

https://the.earth.li/~sgtatham/putty/latest/x86/putty.exe.

MoaKniouyeHne Yyepes cepuitHbIv NOPT

Mocne 3anycka nporpammbl PUTTY OTKpoeTcA OKHO HAcCTPOMKM, roe BO BKAagKe Session
Heobxoanmo BbIbpaTb TMN coeamHeHuA Serial n ero ocHoBHble MapameTpbl (HOMep BUPTYasIbHOTO
nopta 6yAeT oTAnM4aTbCcA OT NPUBELEHHOIO B MPUMeEpPe B 3aBUCMMOCTHM OT Ballei CUCTEMBI):

% PuTTY Configuration ? et

Categony:

- Session Basic options for your PuTTY session

=)~ Terminal

- Keyboard Serial line Speed
- Bel |coms |[115200 |

- Features Connection type:
=) Window (O Raw O Telnet O Rlogin () SSH | @) Seral
- Appearance
- Behaviour
. Translatian Saved Sessions

- Selection | |

- Colours -

2. Connaction Default Settings Load
. Data

- Proxy
- Telnet Delete
- Blogin
- 55H
- Serial

Load, save or delete a stored session

Save

Close window on exit:

(O Mways (O Never (@ Only on clean exit

About Help Qpen Cancel

PucyHoK b.1 — 3agaBaemble HacTpPOiKM pa3aena Session (ceccun)

B HacTpoikax coeguHeHus (Connection) — BbibpaTb nocneposaTenbHbii nopT (Serial) u
YCTaHOBWUTb NapaMeTpbl COeAMHEHUA cornacHo Tabaumue 15:
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% PuTTY Configuration ? et

Cateqory:

=)~ Session QOptions controling local sedal lines

Select a seral line
[=)- Terminal
- Keyboard Serial line to connect to |COM5 |
 Bell

- Features
= Window Speed (baud) | 115200 |
- Appearance
- Behaviour
- Translation Stop bits |‘| |
- Selection .
.. Colours Parity Mone )

[=- Connection Hlow control Mone w

- Telnet
- Rlogin

| Serial

Corfigure the seral line

Data bits E |

About Help Cpen Cancel

PucyHoK b.2 — 3agaBaemblie HacTPOKK pasgena Serial (cepuitHbiiA nopT)

Mocne HAcTPOWKM MapamMeTpoB MOC/AeA0BaTE/NIbHOrO NOpTa, HEOBXOAMMO HaxKaTb KHOMKY
«OTKpbITb» (Open) Ans yCTaHOBKM COEAMHEHUA U BbI30BA OKHA KOHCO/IN.

MoaknouyeHue yepes Ethernet nopt

[Ona nogknovyeHns K yCTPOMCTBY NO NpPoToKoy SSH, Bo BKnagKe Session Heob6xoammo BblbpaTb
T™Mn coeanHeHuna SSH 1 ero ocHoBHble NapameTpbl:
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1 I’OA—,Z
SERASH 000 «Mn3nCu TexHONOAKNU»
% PuTTY Configuration ? et
| Basic options for your PuTTY session |
Specify the destination you wart to connect to

- Keyboard Host Mame (or [P address) Port

Bl |192.168.3.127 | |22 |
- Features Lonnection type:

=~ Window {(JRaw () Telnet () Rlogin| @) 55H | () Seral
- Appearance ]
. Load, save or delete a stored session

- Behaviour

- Translation Saved Sessions

- Selection | |

- Colours :

Default Settings
=)~ Connection =

- Data Save

- Prowy

o Telnet Delete

- Rlogin
- 55H

- Senal Close window on exit:

() Mways () MNever (@ Only on clean exit

About Help Cpen Cancel

PucyHoK b.3 — 3agaBaemble HacTpPOiKM pa3aena Session (ceccun)

Mocne HAcTPOWKM MapamMeTpPoB MOC/AeA0BaTe/NIbHOrO NopTa, HEOBXOAMMO Ha)KaTb KHOMKY
«OTKpbITb» (Open) AN yCTaHOBKM COEAUHEHUA U BbI30BA OKHA KOHCO/W.
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