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AnemMeHTbl 6JIOKOB NUTAHUA HaAXoAATCA NOJA BbICOKUM
HanpsaxeHnewm. KaTel'OpVI‘-IeCKVI 3anpeLljaeTcs KacaTbCs
TOoKonpoBoAaslWuUx 3J1eMeHTOB OnokoB nuTtaHus nopa
HanpsaxeHnem.

He nopknio4yanTe KOMNbIOTEP K MOPTY, Y KOTOpOro
yCTaHOBMeHbl Jykamnepa « TH».

Ecnun He wucnonb3yete TepMoOKoXyxu TFortis TH,
CHUMUTe aXamnepbl « TH».

MakcumanbHaa Harpy3ka no POE He pgomxkHa
npesbiwaTtb 160 BT.

SFP nopTt nogaepxumBaeT paboTy TONbLKO Ha CKOPOCTU
1000 M6ut/c SFP moaynu Fast Ethernet pabotatb He

oyayr.

Ons achcekTUBHOMN paboThbl rpo3o3awunTbl
Heob6xoaUMo:
o Hanun4yue Ka4yeCTBEHHO BbINOJIHEHHOro

3asemMneHus cornacHo y9J;

o MCnosib30BaHMe 3KPpaHMPOBaHHOW BMTOM Napbl C
NPUMEeHeHNeM 3KpaHUPOBaHHbIX pa3bemMoB RJ45;
MMUHUMU3AUMA [ONMHbI BUATOM nNapbl M Kabenen
3NeKTponuTaHus



@ TFortis

CopepxxaHue
T HABHAUEHME ... 4
2 OCOBCHHOCTM ... ...t e e e e e et e aeaes 5
S OMMMCAHME ...t e e et e e et e e e et e e e et e eeenes 7
G T I = T LY 17 = 7
3.2 PacCnOSTOKEHME BNTEMEHTOB .....ccvuuiiiiiieeiiiiieeeateeeeataeeeataeeeanaeeeranaeeesnnaees 9
S.3TIUTAHNE MO POE..... .o 10
3.4 ONTUUECKUM KPOCC ... cevueirneetieeetteeeteeetaeeeteeetneestaeesaneessnessteesneesreennnns 12
3.5 [aTUNK BCKPBITUS ...uueitnieetieeeti ettt eeeeteeeeieeeete e et e e et e esaneesanessneesnneeenneennnss 12
I I 03 (=T (o = 1 1= 14
A I oo ke To Y= T = PRSPPI 14
3.8 [1OMONMHUTENBHBIE QOYHKLMM .. .ceevieeeeiieeeeie e e et e e e e e et e e e e e e e e e eenn s 16
RS T D o) 1 (o) 12117 W e r=T o 1 L 16
3.8.2 Nepe3sarpyska Bugeokamep npu UX 3aBUCAHUM .........ceeeveeeeernneeennnnns 16
3.9 [INarHOCTUHECKMNE PYHKLIMM ...uvueeieeiiieeeeeeeii e e et e e et e e e e e e 17
3.9.1 KABEITBHBINM TECTEP ..ueeeeeririieeeeeeriiieeeeeeetnaeeeeeestnseeesessnnaeeeenssnaaeeeees 17
3.9.2 YaaneHHbIN OMPOC BULEOKAMED ... .cuuuerruerrnerenneeetneeesneeesneersnaeeeneeens 18
3.10 Pe3epBnpOBaHNE 3NEKTPOMUTAHUS . ....uueerneeerneeeiieeeiieeeaieeeanneeenneeenneeennns 18
4 TeXHUUYECKME XAPAKTEPMOCTUKM ..........ooovvvniiiiiiieeeiieeeeeieerennaeeennnes 19
S YCRNOBUA BKCIIFIYATALMM .......coooviiiiiiiiiiiiieee ettt e e e e e e e aa s 19
6 MNMpepaBapuTEenNbHAA HACTPOMKA..............ooovvviiiiiiieiiieeeee e e e 20
6.1 COpoc KoMmyTaTopa Ha 3aBOLACKNE YCTAHOBKW.........veeeeeiiiieeeeeeiinnnaeeenn, 20
6.2 YCTAHOBKA IP @OPECA .. .ceeviieiiii et e e 20
6.3 YcTaHOBKa MMEHN NONb30BATENA U MAPOSIA oevuvevnieiiiieeiiieeaieeeeineeaieeennns 21
6.4 HacTpOMKa POE HA MOPTAX ...uuiiiiiieiiiieiie et ee e e e et e et e e e e e e eanas 21
6.5 BknioyeHne npeaBapuTenbHOro NporpeBa TEPMOKOXKYXOB .........evvvnennn.. 21
6.6 BkntoyeHne NpOTOKOSIOB PE3EPBUPOBAHUS .......vvvneeiiieeiiieeaiieeeieeeieeennns 22
7 MOHTAM YOTPOMCTBA ........oiiiiiiiiiiiiiiiiieeeeeeeiiaaeeeeetti e e eseetanaeaeeennnaeeeees 22
7.1 KPEMMNEHME BIMOKA ... .cceeiiiiieeeeeeiii e ee et e e et e e e e e et e e e e e et e e e e eeannnaeeeees 22
7.2 MOHTAX HA OMOPY ... eeeeetieeeeeeiie e e ettt e e ettt e e e e eebi e e e e eetba e e e e eeeaan e eeees 23
AR T\ [0 2 = Q= = To o 23
7.4 TTOOKIMIOUEHME ONTTUIKM . .cuneeneeniieeeee et eee e e e e e e e e e s e e s s e e ea e e e s enseneeanss 24
7.5 TTOOKITIOYEHNE SNTEKTPOMUTAHMS ...evevieeeeiieeeeteeeeeieeeeetaeeeeenseeeennaeeeennnns 25
7.5.1 OCHOBHOE 3MEKTPOMUTAHUE ....cevveneeeeiieeeeiineeeetineeeetaeeeatnaeeeannnaeenennns 25
7.5.2 Pe3epBHOE ANTEKTPOMUTAHUE .. .ccuuneiiiieeiiiiiee et ee et e et e e e eeannes 25
7.6 NNOOKITIOUEHME BULEOKAMED ...uueevuneeetneeeineeeieeetneeetnaeeaneeeanesaneeenneeennaaennns 26
8 NTaAPAHTUM MBFOTOBMTEOIIA ..ottt e e e e e e e e e eaa e 26
9 TEXHMUUECKAA NMOAMCPMKA........ooeiveiiiieeeiiiiieeeeeeiiaaeeeeertnaeeeeensnaaaeees 27



@ TFortis

1 HasHaueHue

YctpoucteBo PSW-2G8F+ - 370 MHOroyHKUMOHaNbHbIA TMrabUTHbLIN
ynpasnsieMbii KOMMYTaTOpP B YIMYHOM UCMOSTHEHUN CO BCTPOEHHBLIM ONTUYECKUM
KpoccoMm. [NpeaHasHadeH onga noctpoeHus ceTen |P-BuaeoHabnogeHus.

230 VAC

<< oo

1000Base-X > 1000Base-X

10/100Base-TX with PoE+

4

X8 Up to 30W

4

PucyHok 1 - Cxema nogkntoveHns PSW-2G8F+
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2 OcobeHHOCTM

BcenorogHoe ucnonHeHune

Kopnyc ycTponcTBa BbINOSIHEH U3 TEXHOMONMMEpPA, YCTOMYMBOIO K XKECTKUM
yCcnoBsus akcnnyatauuu. 3awmTa ot nbinu 1 Bnaru IP66.

PaboTa npu akcTpemarnbHbIX TeMnepaTypax

B ycTponctBe ucnonb3yetcsa MHAyCTpuanbHasi anemMeHTHast 6asa, koTopas
OTNMYaeTCsa paclUMpPeHHbIM TeMnepaTypHbIM Anana3oHom. [1pu ncnonb3oBaHum
SFP moaynen B nHOyCcTpnanbHOM UCMNONHEHUN rapaHTMpyeTcs paboTa OT MUHYC
60°C go nntoc 50°C.

BbicokonpousBoauTernbHbIA FTMFrabUTHLIM KOMMYyTaTop

OcHoBoM KOMMyTaTopa SBMSIETCA BbICOKOMNPOU3BOAMTENBHOW YMM KOMMaHUU
Marvell, koTopbii o6ecnednBaeT obpaboTky GonbLuoro Tpadmka, naywero ot IP-
BUgeokamep.

Mopnepxka PoE+

Bce noptel kommyTatopa umetoT nogaepxky PoE/PoE+ (IEEE802.3af/at),
BGnarogapsi 4emy cTano BO3MOXHO MO OOblMHOM BUTOW MNape BUOEOKaMepbl C
notpebnexHnem oo 30 BT.

NMutaHne TepMoKkoXyxoB no PoE

Mpn paboTe ¢ Tepmokoxyxamm TFortis TH kommyTaTop No 0Obl4HOW BUTOW Nnape
nuTaeT u BUAeoKamepy, 1 TepMOKOXyx no PoE.

BcTpOeHHbIN ONTUYECKUN KPOCC

Hanunumne ontnyeckoro Kpocca no3sondeT pasBapuTb ONTUKY BHYTPU YCTPOMUCTBA
N NoaKNiounThL ee K SFP mogynam.

HdaTymk BCKpbITUSA

BHyTpu ycTponcTBa pacrnonaraeTcsi ONTUYECKUA OaTyMK BCKPbITUS  AONst
OOHapY>XeHN U CBOEBPEMEHHOrO OMOBELEHNS O HeCaHKLUUOHUPOBAHHOM
AOOCTyne.
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BcTpoeHHbIn 6510k nuTaHua obecnevnBaeT HeNocpeaCcTBEHHOE NOLKMYEHNE K
anekTponutaHmio ~230 B 1 ucknovaeT NoTpebHOCTb B ONOSTHUTESNbHbIX BrioKax
nuTaHus. B 6noke npeaycMoTpeHO MecTo A5 YCTaHOBKM aBToMaTa 3aLmThbl.

MoaknoyeHue Kk ~230B

po3o3awmra

BcTtpoeHHaa rpososawmta no noptam Ethernet n nutanumio ~230 B HagexHo
3alMWLAT  Kak KOMMYyTatop, TakK UM MoAkf4vaemMble Buaeokamepbl OT
MMIMYJSbCHbIX MOMEX, HaBeLEeHHbIX rPO30BbIMU pa3pagamMu.

XonoagHbIU cTapT

PyHKUMA  nNpedBapuTenbHOro  nporpeeBa  TepMoOKoxyxoB  TFortis  TH
obecneyvnBaet 6esonacHoe M rapaHTUPOBaAHHOE BKIOYEHWE BuAeoKamep Ha
MOpO3e.

ABTOMaTM4ecKas nepesarpyska Bugeokamep npuv nx saBmcaHum

KommyTatop KOHTponupyeT paboTy Buaeokamepbl. Ecnu Buaeokamepa
3aBvCaeT, KOMMYyTaTop aBTOMAaTM4yecKu nepesarpyxaetr ee no PoE. 370
Nno3BondeT CTPOUTb HeoBCnyXnBaemble cuctemMbl |P-BuaeoHabnogeHms.

YnpaBneHue yepe3 WEB-uHTepdeuc

[py>XeCTBEHHbIAN N MHTYUTMBHO MNOHATHbIN UHTEP(EeNc no3sonsaeT ObICTPO U
NPOCTO CKOHPUTypUpoBaTh CUCTEMY AaXKe HOBUYKY.

PaboTa B KonbLe U ueno4ke

bnarogapa ABymM ruvrabutHblM rnopTaMm MOXHO COEeAUHATb KOMMYyTaTopbl
uenovkon. A nogaepxkka npoTtokosioB STP/RSTP no3BondeT cos3gaBaTtbh
KomnbLeBble TOMOMOMMN, YTO CYLLECTBEHHO YBENMYMBAET OTKa30yCTOWYMBOCTb
CUCTEMBI.
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3 Onucanue

3.1 BHewHun BnA

<« o

PucyHok 3.1.2 - PSW-2G8F+ - Bug BHYTpU
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PucyHok 3.1.3 - PSW-2G8F+ - B pasbope
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3.2 PacnonoxeHue 3NeMeHTOB
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Dxamnepel PoE

y sav OcHoeHoe nutanmne | — ~
rankaTop 230VAC, Max 20087 | =
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O
Pe3epBHOe NUTaHWe |[] 4
54VDC, Max 170BT & | 1
Mopyne Moayns Kronka Reset
rpPo303aWnThl rpo303almThl Kronka Default

NI

brxamnepel PoE

N ‘ffj‘f J

WupukaTop Default J
Wuaoukatop CPU .~

WHavkaTops! LINK ana SFP

Nrpukatopel POE A
WHavkaTtopel PoE B
WHaukaTopel LINK

BuHT
3a3eMneHuns

SFP || SFP

10/100Base-Tx PoE (30W) 10/100Base-Tx PoE (30W)

|A Tonkko 1000Base-X |

He 6onee 160BT Ha
BCE NopThI

PucyHok 3.2 - PacnonoxeHune anemeHtoB PSW -2G8F+

Mpn HopmanbHoW paboTe npoueccopa nHankaTop « CPU» JormkeH npepbiBUCTO
cBeTuTbesd ¢ nepuogom 2 ¢ (1 ¢ — Bkn., 1 ¢ — BbIKI.)

NHoukatop «DEFAULT» roput, korga yCTPOMCTBO HaxXOOUTCA Ha 3aBOACKUX
yctaHoBkax (IP 192.168.0.1).
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MopTbl kKOMMmyTaTopa PSW-2G8F+ noaogepumBaloT NUTaHWE MO TEXHONOormu
PoE/PoE+ (IEEE802.3af/at) mowHocTeto o 30 BT. Boibop BapuaHTa nnTaHus
onpeaenseTca KoHpurypauven gxamnepon (Tabnuua 3.3).

3.3 NutaHue no PoE

Tabnuua 3.3 - KoHdurypauma pxamnepos PoE

Mapbl 1,2 n 3,6 Mapbl 4,51 7,8
(BapmaHT A) (GETZELR )
IEEE802.3af/at Passive PoE WV
(BMageokamepa) (Tepmokoxyx TFortis TH)
oe IEEE802.3af/at |
8 8 (BMageokamepa)
[:] [:] IEEE802.3af/at Il
[:] [:] (BUOeokamepa) 1
O[O0
Ol|10 ) )
olo

Ecnn Bbl He wucnonb3dyete Ttepmokoxyxu TFortis TH,
obsazarenbHO cHumMnTe mxamnepbl «TH». Ecnn atoro He

1:7: 9 q-(0) | CAenatb, TO BUAEOKaMEpa «MOAXBATUTY MNTaHME, KOTOPoe
npegHasHayeHo Ana TepMokoxyxa. B atom cnyyae He
bynet paboTtaTtb aBTOMaTM4yeckas nepesarpyska
BUeOKaMepbl Npu ee 3aBUCaHUN.

Ecnu Bbl ncnonbsyete tepmokoxyxu TFortis TH, NpOKOHTpONMpynTe Hanuyune
>KamMnepoB B MONOXeHun «A» n « TH» ans cooTeBeTcTBylowWwero nopra. B atom
cnyyae Bugeokamepa 0Oyget nonydatb nutaHMe no napam 1,2 mn 3,6, a
TEPMOKOXYX no napam 4,5 u 7,8.

Mockonbky cTaHgapT PoOE+ obpaTHoO coBMecTMM C 06bldHbIM  POE, TO

KOMMyTaTop 3anuTtaeT nbyio Buaeokamepy ctaHgapta |EEE802.3af c
notpebneHnem oo 15 BT.

10
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PoE+ «A» (30W)

PSW-2G8F+

<ot

PoE+ «B» (30W)

i
15W

POE+ «B» (15W)
15W+15W=30W

T )
"‘ -~ |\

TFortis TH

PucyHok 3.3 - Cxema nutaHms no POE ansa pasHbIxX criydaes

11
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3.4 OnTn4yeckKkum Kpocc

dukcatopbl CTPYHbI
onTuyeckoro kabens

Cnnanc-kacceta

(K3OC - 32 un.)\

Mecta dukcauum
onTun4yeckoro kabensa

MnaHka agantepoB —
(SC/Duplex LC — 8 wr.)

PucyHok 3.4 - Ontunyecknin Kpocc

BHumanume! Akceccyapbl onga ceapku ontoBosiokHa (M34C, nurtensnbl, CTSHXKA U
AOp.) HE NOCTaBNAKTCA.

3.5 lJaTumMK BCKpPbITUA

BHyTpn ycTpoicTBa pacrnonaraetcsi ONTUYECKUM AaTyuMK BCKPbITUMS (PUCYHOK
3.5.1). B oTnnumm oT repkOHOB N KOHLEBbLIX BbIKNOYaTENEN ONTUYECKUA OaTUYnK
aBnsieTcs 6onee HagexHbiM. OH He 3anunaeT, He gaet aApebesra. MpuHUMN
paboTbl npocTton. Korga 650k B 3aKpbITOM COCTOSIHMM crneuuanbHas LTopka

12
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(pycyHok 3.5.2), ycTaHOBMNEHHasi Ha Kpbllke Onoka, paspbliBaeT ONTUYECKUN
noTok. Korga 650K OTKpbIBAIOT, LUTOPKA BbIXOAMT OT AaTyuKa, U OH cpabaTtbiBaeT.

PucyHok 3.5.1 - [latumka BCKpbITUS Ha nnaTte

PucyHok 3.5.2 - LLITopka gaTtunka BCKpbITUS Ha KpblLlke G6noka
Y6eautecb, 4To Bbl NpaBUNbHO OpUEHTUPYETE KPbILLIKY

1:7:9. .4 (08 6r0ka, korna ero 3akpbiBaeTe. LLITopka gomkHa nonagatb
MeXay YCMKOB AaT4ynKa BCKPbITUS.

13
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Cyxue KOHTaKTbl npefHasHa4yeHbl AN MOAKMIOYEHUS BHELWHWX AaTyYnKOB
(repKoH, KOHLIEBOW BbIKMNtOYaTeNb, AAaTYMK OBUMXKEHUS C penerHbIM BbIXOA0M U
ap.). KoHTakt 1 wnmeeT yHuMBepcanbHyl Knemmy nog BWHT. KoHTakT 2
npegHasHayeH Ans nogknioyeHna knemmbl HU-2  (knemma Ha  kabernb
noctaeBngeTcs onuuoHanbHO). COCTOSAHUA «HOPMAasibHO 3aMKHYTbIAY» UMK
«HOpMaribHO Pa3oMKHYTbIN» yCTaHaBnmBatoTca Yepe3 WEB nHtepdeinc.

3.6 Cyxmne KOHTaKTbI

Jatunk 2 Oatymk 1

PucyHok 3.6 - Cyxue KOHTaKTbl

3.7 N'po3o3awmnTa

KommyTtatop PSW-2G8F+ nmeeT BCTpoeHHblE MOAYNN rpO303aLlmThl, KOTOpble
obecneunBaloT  3aWUTy OT  CUH@a3HbIX n AndodpepeHumarbHbIX
aNeKTpoMarHuTHbIX nomex ans Ethernet noptoB m uenen nutaHua ot cetn
~230 B.

KoMmyTaTopbl YCTONYMBBI K MUKPOCEKYHAHBIM MMMYNbCHLIM NOMexaM 60rbLLION
aHeprmn no FOCT P 51317.4.5 co cTeENEHbIO XXECTKOCTU cornacHo Tabnuue 3.7.1
npwu KpUTEPUK KavyecTBa (PYyHKLMOHNPOBaHUSA B.

14
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KoMmmyTaTtopbl yCTOMYMBBLI K OMHAMUYECKUM M3MEHEHUSIM HarnpshkeHus ceTu
anekTponutaHmna nepemeHHoro Toka no NOCT P 51317.4.11 cornacHo Tabnuue
3.7.2 npu KpUTEPUU KayecTBa PYHKLMOHNPOBaHNA B.

Tabnuya 3.7.1

CTeneHb XeCcTKOCTU Mo
Tabnuue 1

3HaveHune nMnyrbca

0,
FOCT P 51317.4.5 Hanpskervs, kB+ 10%

JTnHum 3NeKTponuTaHus 3 5
KomMmyTaTopa “nposog-nposog’
NuHnn 3NEeKTPONUTaHNS 4 4
KommyTaTopa “nposoa-3emns’”
CUMMETPUYHbIE NMHUMM  CBA3U 3 5
KoMMmyTaTopa “nposog-3emns’”

Tabnuuya 3.7.2

= E T
2 Q . x = o % .~
o O ~° S o - S 3
5 < O3 = g 2SS g ¥ T SE
GS) O T C I WO > 0 I ® T © I L =
=i O @© o 9 4+ E 5 0O = 7 > © Q 31
® X E =X = 5 I I E S I X O
o a D Y =SS 00 S © & 0O
@ T C = 2 5 © = ¥ F o S 2 =
— o 9 a4 C = T o & st m»m C o
= o) g e =i = ==y T C
s - X ®
= O s
[MpoBansl
1 70 30 10 (200)
HanpsKeHns
MpepbiBaHMA
Pep 1 OT 0 10 20 100 1 (20)
HanpsKeHns
Bbibpochl
P 2 120 20 25 (500)
HanpsiKeHns
MpumeyaHme — UH — HOMUHaNbHOE HanpsiKeHNe 3NeKTPonuTaHus.

(Kputepun  dyHKumMoHMpoBaHna B - BpemMeHHoe yxy[lleHwe KadecTBa
DYHKLUNOHNPOBAHUSA UM NPEKpPALLEHNE BbINONHEHUSI YCTAHOBMNEHHON OYHKUMU
C nocrnegywlwmm BOCCTAHOBIIEHMEM  HOPMAarbHOro  (PYyHKLMOHMPOBAHUS,
ocyuwecTBnsieMbiM 6€3 BMeLlLaTenbCcTBa oneparopa)

CoxpaHeHne paboTocnocobHOCTM NpU KoNedbaHnAX NUTAOLLEro HaNPsKEHUs oT
~187 no ~253 B

15
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3.8 lononHuTenbHble PYHKLUU

3.8.1 XonoaHbI cTapT

Hanbonee KpUTUYHBIM MOMEHTOM B paboTe BUAeOKaMepbl SABMSEeTCS nNpoLecc ee
BKINKOYEHNA MPU HN3KOW TeMnepaType okpyxatwen cpeabl. iIMeHHO xonogHbin
CTapT MOXeT cTaTb NPUYNHON BbIXO4aA U3 CTPOS JOPOron Bugeokamepbl. HTobbl
nsbexarb nogobHbix cnyyaeB, B ©Onoke PSW-2G8F+ peanusosaH
npensapuTenbHbIi NporpeB TepMokoxyxoB TFortis TH. CyTb ero 3akno4vaeTtca B
TOM, 4YTO nMocfie nodadn nuTaHus Ha ©Onok, BHadane 6yayT 3anuTaHbl
HarpeBaTerlbHble 3NIeMEHTbl TEPMOKOXYXOB, a TOMbKO NMOTOM Yepes3 Yac 1 camu
Buaeokamepsbl. Takasa 3agepxka no3ponser obecnevntb KOMGOPTHbIE YCIOBUS
ONnsa 3anycka Buaeokamep, a Bam nossonut cbepeyb goporoe obopyanoBaHue.
Onuusa “Comfort Start” poctynHa yepe3 WEB-uHTepcenc B pasgene “Special
Function”.

3.8.2 MNepe3arpy3ka Bugeokamep npm nMx saBucaHum

PSW-2G8F+ nNOCTOAHHO KOHTPOMUPYEeT MOAKMYeHne BUOeoKamMepbl K
kommyTtatopy. CywectByeT pgBa cnocoba onpefeneHns  3aBUCaHUS
BUOEOKamepbl:

e OrTcyTCcTBME COeanHEHUs C Bugeokamepown (Link)
e OTCyTCTBME OTBETA Ha cnyXebHble 3anpockl (Ping)
e CHMXeHMe CKopoCTM NOTOKa OT Kamepbl (Speed)

PecTapT Buaeokamepsbl no curHany Link.

Kommytatop PSW-2G8F+ noctosiHHO (0OMH pa3 B MWHYTY) KOHTponupyet
curHan Link ot IP-kamepbl. Ecnn kommyTaTop He obHapyxun curHan Link, To
3anyckaeTcd OOHOMUHYTHbIN TamMep, MO MUCTEYEHUD KOTOPOro, MOBTOPHO
nposepsieTcsa coeguHeHue. Ecnn curHan Link He nogasuncda, To PSW-2G8F+
cHumaeT nutaHne Ha 10 ¢ M nogaeT 3aHOBO, nepesarpyxas Bugeokamepy.
[dpyrumn cnosamm, ecnu KOMMyTaToOp ABa pa3a nogpsa ¢ MHTepBaroM B MUHYTY
He yBuaen curHan Link oT Bugeokamepsbl, TO OH ee nepesarpyxaeT. Onuna “Auto
Restart” poctynHa yepe3 WEB-uHTepdenc B pasgene “Special Function”.

16
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KommyTtatop PSW-2G8F+ nocTtosiHHO (0AuH pa3 B MUHYTY) onpawwuBaeT |P-
Kamepy. Ecnu kommyTaTtop He nosyyunn oTBeTa, TO 3anyckaeTcst OAHOMUHYTHbIN
Tanmep, B TeyeHne paboTbl koToporo kaxable 10 ¢ noBTopsaeTca onpoc. Ecnn
Buaeokamepa Hu pasy B Te4eHne MUHYTbl He oTBeTuna, To PSW-2G8F+ cHumaeTt
nuTaHne Ha 10 ¢ 1 nogaeT 3aHOBO, Nepes3arpyXxasi Bugeokamepy. Ecnv kamepa
oTBeTUNa x0T 6bl OAUH pa3, TO KOMMyTaTop NPUHMMAET peLleHne, YTo Kamepa
ncnpaBHO (OYHKUMOHMPYET W HaYyHeT LMK onpoca CHavana, obpawascb K
Kamepe oauH pa3 B MuHyTy. Onuma “Auto Restart” goctynHa 4vepe3 WEB-
nHTepgenc B pasgene “Special Function”. [Ons paboTbl 3aTOro mMexaHu3ma
notpebyetca BBectu |IP agpec Bugeokamepbl. Ybeautecb, 4tOo Bawa
Bngeokamepa orseyaet Ha PING (cMm. pasgen anarHoctudeckne oyHKUum).

PecTtapT Buaeokamepbl npu oTCyTCTBUMU OTBETa Ha Ping.

PECTapT BugeokKkamMepbl nNpy CHNXXeHM NnoTokKa OoT BnaeokamMmepbl

KoMmMyTatop MOCTOSAHHO  KOHTPOMUPYET WHTEHCUBHOCTb  Tpadwmka oOT
Bugeokamepbl. Ecnu ceteBas akTMBHOCTb MponagaeT HUXe YCTaHOBIIEHHOrO
nopora, To KOMMyTaTop nepesarpy>kaet Bugeokamepy nytTeM CHATUS NUTaHNUA Mo
PoE. BkntoyeHne aton cyHKUmmM ocywecTtenaeTcsa Yepes WEB-uHTepdenc anga
KOHKPETHOro nopra.

3.9 AnarHocTnyeckmne pyHKUUMN

3.9.1 KabenbHbIN TecTep

PSW-2G8F+ obnagaet hyHKumaMmn BupTyanbHoro kabenobHoro tectepa (VCT —
Virtual Cable Tester), 4To no3BonseT onpenensaTe 00pbIB BUTOW Napbl, KOPOTKOE
3aMblKaHME XU BUTOM Napbl, HE MNOAKMOYEHHbIN Kabenb K Buaeokamepe,
paccTosiHne nedekra oT KoMmMyTaTopa. KabenbHbiM TecTepom
ANarHoCTMpyoTCa napbl, N0 KOTOpbIM nepeatTcs AaHHble (1, 2 n 3, 6).
Ob6paTtnte BHMMaHME, YTO TOYHOCTbL PaboTbl KabenbHOro Tectepa cocTaBndeT +2
M.

Mo ymonyanuio VCT paboTtaeT no ycpeaHeHHOMY anroputMy U He yuuTbiBaeT
OCOBEHHOCTN KOHKPETHOro Kabens, 4To MOXeT BNUATb Ha TOYHOCTb N3MEPEHUS.
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[na noBbIWEHNA TOYHOCTU paboTbl kabenbHOro Tectepa pekoMeHAyeTcs ero
oTkanubpoBatb. ObpaTnute BHUMaHWE, 4YTO KanMBPOBKY He peKkomeHayeTcd
npoun3BoanTb Ana kabenen anvHon meHee 10 m.

3.9.2 YpaneHHbIW onpoc Buaeokamep

C nomowpbto PSW-2G8F+ wumeeTcss BO3MOXHOCTb MNpoOnNMHroBaTb ntoboe
YyCTPOMUCTBO B ceTn 4Yepe3d WEB-uHTepdenc, 4to gasndetcs ynobHbiM npu
paspelleHnn Nnpodbnem B ceTn.

3.10 Pe3epBupoBaHue aneKTponuTaHusa

KommyTtatop PSW-2G8F+ nmeet aBa Bxoaa anekrponutaHus. OcHosHoe (230 B
nepeMeHHOro Toka) 3aBoguTtcsa Ha 6nok nuTaHus, pesepsHoe (54 B nocTtositHHOro
TOKa) 3aBOAUTCA HEenocpeACTBEHHO Ha nnaTy kommyTtartopa. [Npyn nponagaHue
OCHOBHOIO 3J1EKTPONUTaHNSA, YCTPOMUCTBO COXpaHseT paboToCnocobHOCTb OT
pesepBHOro. [lonyckaeTcsi MCNonb3oBaTb YCTPOMCTBO 0e3 pe3epBMPOBaHUS
SNEKTPONUTaHNUS.
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4 TexHUYeCcKue XapaKTepucTmukm

MopTkl Gigabit Ethernet

e 1000Base-X c pasbemom SFP;

e KonnyecTtBo NOpTOB — 2 LWIT.;
MopTbl Fast Ethernet

e 10/100Base-Tx c pazbemoM RJ-45;

e KOSMINYEeCTBO MOPTOB — 8 LWIT.;

e nopaepxka Auto-MDIX ans nopta 10/100Base-Tx;

e nopaepxka ynpasneHus notokom IEEE 802.3x;
nogaepxka IEEE802.3at no BapuaHTty unun «A», unu «B» go 30 BT

e nopaepxka Passive PoE no BapuaHty «B» — 30 BT;

e MaKcumarnbHas BbIxogHasa MOLLHOCTb Ha Bce nopTbl 160 BT;

e paccTosHue nepegaum — go 100 m.
MnTaHne ocHoBHOE

e HanpsxeHune — ~ 230 B (ot 187 oo 253 B);

e Makc. noTpebnsiemas mowHocTb He 6onee 200 BT.
MuTaHne pesepBHOE

e HanpsxeHune — 54 B noctosHHOro Toka (ot 53 fo 55 B);

e Makc. noTpebnsiemas mowHocTb He 6onee 170 BT.
KoHCTpyKUuS

e rabaputbl 240x360x120 mMm;

e Macca He bonee 4 kr

e CTeneHb 3aWnTbl OT BHELIHUX BO3aencTBum |P66;

e kabenbHble BBOAbI ANA kabens auameTpom 4-8 Mm — 9 WIT., 6-12 MM — 2WWT.
HapexHocTb

e HapaboTka Ha oTka3 He meHee 75 000 yacos (8,6 ner).

5 YcnoBua akcnnyatrauum

Kommytatop PSW-2G8F+ npegHasHadeH Ansi KpyrnocytoyHou paboTbl B
YIIMYHBbIX YCroBUAX Mpu Temnepatype oT MuHyc 60 go nmoc 50°C npwm
Mcnonb3oBaHUN MHAYCTpranbHelXx SFP moaynen.
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Kommytatop PSW-2G8F+ coxpaHseT 3asBneHHble napameTpbl nocrne rnpe-
ObiBaHNA npu Temnepatype oT MuHyc 60 °C go nntoc 50°C.

PekomeHayeTcs ycTaHaBnmBaTb KOMMYTaTOP B MECTa, 3alLMULLEHHbIE OT NPAMbIX
COSTHEYHbIX ny4yen (Hanpumep, MNo4 HaBecamMu, KO3blpbKaMu, Ha TEHEeBOW
CTOPOHE 3aaHuN).

6 NpepBapurenbHaa HaACTpouka

6.1 COpoc KoMmMyTaTopa Ha 3aBOACKUE YCTaHOBKMU

Mepen Havanom paboTkl nepeBeamte kommytaTop PSW-2G8F+ B ycTaHOBKM No
ymornyaHuto. [ns atoro HeobxoaAnmMo HaxaTb U yaepxuBatb KHONky DEFAULT
Ao Tex nop, noka He 3aroputca wuHamkatop DEFAULT. KommyTtaTtop no
ymon4aHuio umeet IP-agpec 192.168.0.1.

6.2 YcTaHoOBKa |IP agpeca

Bce nporpammHble dyHkumn PSW-2G8F+ pocTynHbl Ons  ynpasfeHus,
HacTporMkMn u HabnwogeHna ¢ nomouwbio BcTpoeHHoro Web-nHtepdoenca.
YnpaBneHne KoMMyTaToOpoM MOXET OCYLLECTBIATbCA C yAaneHHbIX CTaHUMA B
nobon Touke ceTn 4Yepeld ctaHgapTHbin Web-6paysep (Hanpumep, Microsoft
Internet Explorer). bpay3ep aBnsieTca yHMBepcanbHbIM UHCTPYMEHTOM OOCTyNa
N MOXeT HanpsMyto obpaluateca Kk PSW-2G8F+ npu nomowm npotokona HTTP.

MogkntoumnTe ntobon nopt kommyTaTopa PSW-2G8F+ k ceTu Ethernet. imenTte B
BUAOY, YTO €CIin YCTPOMUCTBO KOHQUIypupyeTcs No ceTn, To HE0BXoaANMO, YTOObI
IP-agpec ynpasnstoLien paboyen ctaHUUM npuHagnexan Tom xxe camon |IP-ceTu.
Hanpumep, ecnn, no ymonyanuto, IP-agpec kommyTtatopa - 192.168.0.1, 1o IP-
agpec paboyen ctaHumm gormkeH nmetb Bua 192.168.0.x (rae x- umcno ot 2 Jo
254), macka nogceTu no ymonyaHuio - 255.255.255.0.

OTtkponte nporpammy Web-6paysepa n eeegute IP-agpec http://192.168.0.1.

r- http//192>]f68‘01/ - Windows
It Bl 2| hitp://192168.0.1

sy V36panHoe | 53 @] PekomeHpyemble y3nbl v @

& http://192.168.0.1/
I

PucyHok 6.2 - Beopg IP-agpeca kommyTaTopa
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[lo Tex nop, Noka He YCTaHOBMNEHbl «MMs MONb3oBaTENs» U «naponby, Bbl
Oyoete BxoauTb B cucTeMy 6e3 BBoAa 3TUX AaHHbIX. [locne Toro, kak byaer
ycTaHoBfieH naponb, Bam npm Bxoge B cucteMy noTpebyeTrcs nponTtn
ayTeHTuuKaumio.

6.3 YcTaHOBKa UMeHM Nnosib3oBaTersis U napons

r B
Besonacriocte Windows [d:?-]

Ansa exopa Ha cepeep 192.168.0.1 no aapecy Controller HyxHbl uma
NONb30BATENA U NAPONk.

Mpeaynpexaenne: Cepeep TpeByeT Nepeaaqmn MEHN NONb3OBATENA U
napons Yepes HebesonacHoe coeauHenue (ByaeT BbinonHeHa 0BbiuHan
NpoBEpKa NOAMNHHOCTH).

| “’\cn::(sa?eﬂt ‘

Mapons ‘

=

33NOMHUTb y4ETHbIE AaHHbBIE

I OK I [ Otmena

PVICyHOK 6.3 - BBOO MMeHU nonb3oBaTens n napons.

O6patute BHMMaHMe, 4YTO WUMA nonb3oBaTensa W  Naponb
permcTposaBucuMbIe.

6.4 Hactpounka POE Ha nopTax

KoHdurypaums nutaHms no POE ocywecTBnsieTCs ¢ MOMOLLbIO AXXaMnepos (CM.
pasgen 3.3). Bce noakntodeHus TpebyeTtcss Nnpou3BOAUTb MPU OTKIHOYEHHOM
nutaHnmn ~230 B.

Mpyn noakmntoYeHUn YCTPOWUCTB, He NOoAAEpPXKMBaAOWMX TexHonormo PoE
(Hanpumep, KoMNblOTEP), YybeauTecb, YTO CHATbI  DKaMnepbl  Ha
COOTBETCTBYHOLLEM MOPTY.

6.5 BknroyeHue npegBapuUTenbHOro NporpeBa TEPMOKOXYXOB

[Mpw BKIOYEHUN BUOEOKAMEPbI HA MOPO3€e, OHa MOXET He 3anyCTUTLCH UMK, YTo
ewe Xyxe, BbIMTM M3 CTpos. [ns peweHnss 3Ton npobrnembl MCNosb3ynTe
dyHKUMIO KOMOpPTHOro ctapta. [Ona aTtoro HeobxoguMMO 3anTuM Ha BKNagKy
Special Function B pasgen Comfort Start u BkntounTb onuuto. Mo ymonyanuio,
OHa BbIKNIOYEHa.

3T1a PyHKUMA paboTaeT TONbLKO C TepMOKoXyxamu TFortis TH.
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[Mpn BKMAOYEHUN 3TOM ONUMWM MNOCIEe Nodadn NUTaHUS Ha

BAJKHO! KOMMYTaTop BUAEeOKamMepbl BKNHOYATCSH TONbKO Yepes BpeMs

W Soft Start Time. YTobbl NPUHYANTESNBHO BKIIHOYUTb
Buaeokamepsbl, Haxxmute Ha Manual Start.

6.6 BknroyeHune NpoOTOKOSIOB pe3epBUpPOBaHUA

Ecnn Bbl bygete coeguHsaTb KOMMyTaTopbl B KOSbLo, TO Bam Heobxognmo
BKNIOYMTL npotokosn RSTP. B npotmBHOM crniydae, npu  MosiBNeHUU
anbTepHaTMBHbIX NyTen Bawa ceTb He OyaeT paboTocnocobHa. o ymonyaHuio
RSTP BbIKIHOYEH.

7 MoHTaXx ycTpomcTBa

7.1 KpenneHue 6noka

Kopnyca wumeloT 4YeTbipe TOYKM KpenneHuss no kpasim 6noka. PasmeTka
KpenneHusa ans yCTaHOBKU U3Oennsa npuBeaeHa Ha pucyHke 7.1.

& ma
5] & 5
226

PucyHok 7.1 - PasameTka kpenneHus
22
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. CeeprnieHne  Kopriyca  NpUMBOAMT K  HapyLUEeHWUto
BAJKHO! repMeTM3auMm BCEro KoMMyTatopa W, Kak crencreue,
OTKasa OT rapaHTum.

7.2 MoHTax Ha onopy

PSW-2G8F+ ponyckaeTt akcnnyaTtauuio B YIIUYHbIX YCNOBUAX MNOA OTKPbIThIM
HeboM, T.K. KOpnyc ycTpoucTBa obecneuvBaeT 3awuTy OT Mbin M BRaru
cornacHo IP66.

Mpn  HeobXoAMMOCTM  YCTAHOBKM  KOMMYyTatopa Ha Onopy MOHTax
ocyuwiectensaetca Ha KpoHwTtenH gna PSW npu nomowm GaHOaXHOW NEHTbI
30 mm (https://tfortis.ru/producty/brackets/bracket-psw).

[na MOHTa)ka Ha KPOHLUTENH UCMOSb3YHTCH BUHTLI M4,

KommyTaTtop
KpoHLiTelnH
KommyTaTtop 5
TFortis PSW KpoHuwreiin
\ BaHnpaxHasn
A neHTa
(_‘ =
\\ ==
—
1
oy ’
JAN
/Onopa
]
" —
e —————

PucyHok 7.2 - MoHTax kommyTaTopa Ha KpoHwTenH ana PSW.

7.3 MoHTax B wkadg

Mpn HeobxoaumocTn obecneunTb AOMOSMHUTENbHYH 3aWuMTy OT BaHAanuM3ma
pekoMeHayeTCca YycTaHaBnuBaTb KOMMYTATop B MeTannuyeckne yrnunyHble
wkadbl TFortis CrossBox-2 n CrossBox-3.
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PSW-2G8F+ npenycmartpuBaeT KpenneHue K 3agHen goarbll-CTeHKE YIUYHOro
Wwkadpa 4-ma BuHTammn M4.

PucyHok 7.3 - MOHTaX komMmyTaTopa B YIIMYHOM LLKady.

7.4 NMopkno4vyeHUe ONTUKN

BHyTpn PSW-2G8F+ ycTaHOBMEH onTuyecknn kpocc. Ontunyeckun kabernb
3aBoauTcs B bonbluMe repMOBBOAbI, PACnofoXKeHHbIE Ha HUXKHEM sipyce Bnoka.
dukcauma onTudeckoro Kabensa OCyLLeCcTBMSeTCA K MeTannimyeckomy
OCHOBaHMIO Kpocca C  UCMOSIb30BaHMEM  HEWSTOHOBBIX  CTSXKEK  UIn
MeTannuyecknx  xomyTtoB. Ona  dwukcaumMm  CTPyHbl  UCMOMb3YHOTCH
MeTannmnyeckme KOroHKM ¢ BUHTaMu. OnTMYeckue BOJSIOKHA YKIiaablBakTCsA B
cnnanc-kaccete, paccumtaHHas Ha 32 K3[OC. [lpuBapeHHble nNUIrTausnbl
nogkntovatotcas B SC  apganTepbl, pacnofnioXeHHble Ha nnaHke. [anee
OonTMYECKMMKN nNaTy-kopaamu mnaet coeguHeHve apjantepoB u SFP mopynen.
[onyckaetca nogknoydaTtb NUrtasunbl HenocpeacTBeHHo B SFP, umckniovas
NULWHWE coeauHeHNs.

e B kxomnnekte HE noctaBnaiTca HEMMTOHOBBLIE CTSXKKM,

rmnb3bl K3OC, nurrannel, agantepsl.
1:¥:9;:4- (o H e SFP nopt nogaepxusaeT paboTy TOMNbLKO Ha CKOPOCTK
1000 M6wut/c SFP mogynu Fast Ethernet paboTtaTb He

OyayT.
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7.5 MoAaknYeHne 3rneKTponuTaHus

7.5.1 OCHOBHOE€ 3neKTponuTaHne

PSW-2G8F+ nogkrnovaeTcs K UICTOYHUKY nepemMeHHoro Toka 230 B. MNuTtarowmnm
kabenb 3aBoAMTCA BHYTpPb Onoka 4epe3 repMoBBOO M MoAKM4YaeTca K
KnemMMHOW Kornogke Gnoka nutaHua. [Jonyckaetcs caenaTtb 9TO NOAKMYEHUe
yepe3s aBTOMAaTMYECKUM BbIKKOYaATENb, KOTOPbIA CAYXUT AONS  CHATUSA
BbICOKOBOSIbTHOIO HanpsXXeHna npu obcnyxumeaHunm KommyTtaTtopa. Pacuer
cevyeHus kabens NpoBoAUTE, OCHOBLIBAsSICb HA MakCUMManbHOM MNOTpebneHue
Bbnoka nuTaHud, KoTopbiM He npeBbiwaeT 200 BT. 3asemneHue ycTpoucTBa
obsa3aTtenbHo. ConpoTmMBneHne 3a3eMreHnst 4oSmMKHO ObITb He 6onee 4 Om.

e He aonyckauTe KacaHus neyaTHbIX nnaTt
BbICOKOBOSIbTHLIMM  MPOBOAAM MO4 HanpsikeHneMm.
Bbixog M3 CTposs B 9TOM Criyyae BriedeT OTka3 oT
rapaHTuu.

e [lockomnbKy KOMMyTaTOp COAEPXKUT MMMYbCHbIE BIOKM

NnMTaHMsa, OH npeacTaBnseT cobor  peakTUBHYIO

Harpy3ky. B npouecce Bknw4YeHUs npu 3apagke

BXOOHbIX KOHOEHCATOPOB MOSBMAAETCS MYyCKOBOM TOK,

KOTOpbIM NpeBbLILLAET HOMUHANbHOE 3HayeHwe. [na

NCKIMIOYEHUST  JIOXKHbIX cpabaTbiBaHWA  aBTOMAaToOB

3aWwmTbl pekomeHgyeTcss  Bblbupatb Modenu  C

xapakrtepuctmnkon «C» Ha TOK He MeHee 4 A.

7.5.2 Pe3epBHOe 3aneKkTponutaHue

PSW-2G8F+ wunmeeT pesepBHOe anekTponutaHne 54 B nocTosiHHOro ToOKa.
MuTatowmnn kabenb 3aBoaUTCA BHYTPb 610Ka Yepe3 repMOBBOA M NMOAKNOYAETCS
K KNEeMMHOM KOJTIogKe, pacrnosioXKeHHOM Ha nnate KommyTtatopa. PacyeT ceveHnsa
kabens npoBoAnTE, OCHOBLIBASsICb HA MakcuMaribHOM noTpebnexHune, KOTopoe He
npesbliwaeT 160 BT.

[onyckaeTcs akcnnyaTtaums KoMMyTaTtopa 6e3 pe3epBHOro 3NeKTPonUTaHus.
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K noptam noakntoyarT kKamepbl C MOMOLLbD BUTOW napbl. PekomeHayeTtcs
ncrnonb3oBatbh 4-X MapHbIA 9KPaHMPOBaAHHbLIN Kaberb He Xxyxe kaTteropuum 5.
PSW-2G8F+ nos3sondeTr noaknouuntb nwobyo PoE-Bngeokamepbl OAHUM
kabernem, 4To paanKanbHO CHMXaeT TPYAOEMKOCTb YCTaHOBKM CUCTEMBI.
Ethernet kabenb 3aBoauTCcs 4epe3 repmMoBBo4 B ONOK, KpemnupyeTcsa WU
nogkritodaeTca K noptam. [ns ygobcrea KpeMnmpoBaHUA OOMYCKaeTCs CHATUE
repMoBBoga C ©Onoka C nocrnegyrouwen ycTtaHoBKOM oObpaTHO B MUCXogHoe
COCTOsIHME. He ncnonb3yemble repMoBBOAbI 06A3aTeNbHO 3arnyLwnTb.

7.6 MoaknoyeHne BngeoKamep

RJ45 RJ45
1 ©eno- opaHXeBblI 6eno - opaHXeBbIN n
5 OpaHXeBbIn OpaHXeBbIn 5
3 6eno-3eneHbIn 0eno- 3eneHbIn 3
4 CUHUI CUHUI 4

6eno-cuHuin 0eno -cnHuin
5 5
5 3eneHblii RJ45 3eneHblii 5
7 ©6eno- Kopu4HeBbIN 6eno -Kopn4HeBbIn .
1 8
KOPUYHEBBIN KOPUYHEBBIN
s | *oP Lannnnnn p o

PucyHok 7.4 - Pasgenka kabens.

8 FapaHTUM nsrotoBurenn

[[ApaHTUNHBLIM CPOK 3SKCnryaTauuu ycTpouctsa - 5 neTt ¢ gatel npogaxu. B
rapaHTumMHoe obcnyxmBaHne U PEeMOHT NPUHUMAETCs YCTPOMCTBO B MOJSTHOM
KOMIMMEKTHOCTW.
[[apaHTUNHBLIN PEMOHT HE NPOU3BOAMUTCA B CeAyoLWmnX Criyyasx:
e EeCIM rapaHTUNHbLIN CPOK YXXEe UCTEK;
e NPV OTCYTCTBUU MAPKMPOBKM C 3aBOLACKMM HOMEPOM Ha Kopnyce nsgenvs,
a TaKkke, ecnm 3aBoAcCKoN HoMep Obln UISMEHEH, yaarneH unm Hepasbopuus,
e NPV HaNUuYUMU BHELWHUX W BHYTPEHHUX MEeXaHUYEeCKUX noBpexaeHnn
(ckonbl, TpewwuHbl, Aedopmauusi, MNOBPEXAEHUe LWHYpPOB MNUTaHUS,
pasfnoMbl UNU TPELLUMHbLI pa3beMoB), CrnedoB BO3OENCTBUS XUMUYECKUX
BeLLEeCTB, arpeCCUBHbIX Cpef, XNOKOCTEW, CUMbHbLIX 3arpA3HEHU, a Takxke
NpWY HaNM4YMM HACEKOMbIX UK cregoB nx npebbiBaHuS;

26



@ TFortis

e 13-3a HecoOnaeHUsT NpaBuUn MOAKMIYEHUS N JKCMMyaTauum, a Takke
HECOOTBETCTBUS  MapaMeTpPoB  ONEKTPOMUTaAHUS  YCTaHOBMEHHbIX
PYKOBOACTBOM MO 3KCMNnyaTauuu;

e BcreacTBMe Popc-MakopHbIX 0OCTOATENbLCTB, AENCTBUIA TPETbUX NUL, U
AOPYIUX NMPUYUH, HE3ABUCSLLIMX OT U3rOTOBUTENS.

9 TexHMueckana nogaepKkKa

TexHnyeckasa nogaepka no NPoOeKTUpPoBaHUIO cUCTEM BUAeOHaboaeHns,
BOMpOCaM 3aKcnsyaTauum n HacTporku obopyaoBaHNs okasblBaeTCs:
e o TenedoHy (Bpemsa ans 3s8o0HKOB 8-00 — 16-00 N0 MOCKOBCKOMY
BpemeHu) 8 800-100-112-8
+7 (342) 260-20-30
e no e-mail: cd@fort-telecom.ru

Bcs TexHu4eckas gokyMeHTauus OCTynHa Ha canTe:
https://tfortis.ru/support/dokumentaciya-na-produkciyu
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