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PykoBOoACTBO NO YCTaHOBKe

1. BBenenue

1.1 Kparkuii 0630p o00opynoBaHust

1.1.1 Onucanue

KommyTtatop SNR-S4550-24XQ - sto ympasinsembiii 10G Ethernet xommyTaTtop HOBOTO
nokoneHus: ypoBHs 3. Kommyrtatop SNR-S4550-24XQ 06a3upyercs Ha BBICOKOCKOPOCTHOM
KOMMYTAIIMOHHOW TexHoyoruu. PaboTa ocHOBaHa Ha HeOIOKUpyemoi apxutekrype. Kommyrtarop
npe/iHa3HaueH /I UCIO/Ib30BaHWs Ha YPOBHe arperanjuu U sipa B CeTSIX OMNepaTtopoB CBSI3U U
KOPITOPAaTHBHBIX CETSIX, a TaK e B Aara LeHTpax B KadyectBe TOR kommyTtaropa. SNR-S4550-24XQ
obecrieunBaeT OTKa30yCTOMYMBOCTH ceTH, momuepxkuBaeT 1G moaxmouenuss Kk mopram 10G.
O6namaer MPEBOCXOAHBIMH  XapaKTEPUCTHUKAMHU  HAJIEKHOCTH, PE3EPBUPOBAHUS, BBICOKON
IUIOTHOCTBIO TMOPTOB, THOKOCTHIO B PA3IMYHBIX METO/IaX MPUMEHEHHUSI.

Pucynox 1.1— OOmuit Bunx kommyTtatopa SNR-S4550-24XQ.

1.1.2 OcHOBHBIE OTJINYHUTEJIHLHBIE 0COOCHHOCTH

e Uutepoeiico

KommyTtarop SNR-S4550-24XQ ocnamien 24 nopramu tumna 1/10G SFP+ u 2 nopramu 40G

QSFP+
e Tlomnepxka 10G Ethernet

BosmoxxHocTs pasBeptbiBanus cetd 10G B Tomonorusx Tuma 3Be3ga Wid Koiablo. SNR-
S4550-24XQ obecrieunBaeT KOMMYTAIIUIO U MApIIPYTU3AIMIO B CETAX IMEpeNayn JaHHBIX 3a CUET
NPUMEHEHHSI BBICOKOIPOU3BOAUTEIFHOW KOMMYTalMOHHOM Marpunbl 640Gbps u  ckopocTu
nepenaun nakeroB 480Mpps. DTo ueanbHO MOAXOIUT JUIsl UCTIONIb30BaHMs B ceTsax Metro Ethernet
U T00anbHBIX BeMUCIUTENBHBIX ceTell (WAN), a tak xe L{O/l. [Ipumenenue kommyrtatopa SNR-
S4550-24XQ, mno3BOMSET ONTHUMHU3UPOBATh CETEBYHD TOIOJOTUID M CHU3UTh 3arparbl Ha
CTPOUTENHCTBO U HKCIUTYaTAIMIO CETH MepeIaun JaHHBIX.

e (CeTeBbI€ MPOTOKOIBI.

SNR-S4550-24XQ mnomnepxkuBaetT mpotokonsl: 802.1d/w/s, 802.1Q, 802.1p, 802.3ad,
802.3x, GVRP, DHCP u SNTP. Tak ke KOMMyTaTOp MOJJIEPKUBAECT MPOTOKOIBI MHOTOAAPECHON
paccbuiku Takue kak IGMP, DVMRP u PIM. Kpome toro, xommyratop SNR-S4550-24XQ
obecnieunBaet 6orateiii L3 dynknuonan RIPv1/2, OSPF u IPv6. Peanuzanus naHHBIX TPOTOKOJIOB
B kommyTatope SNR-S4550-24XQ  coorBeTcTByeT TpeOOBaHUSAM Ui  KOMIUIEKCHOTO
MIPOEKTUPOBAHUS CETH.
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e Cnucku nocryna (ACL)

SNR-S4550-24XQ mnpenoctaBisieT MOMHBbINA (DYHKIMOHAJI MOJUTHUK U CIHCKOB JOCTYTA.
Tpadux moxet ObITh Ki1accuduimponan no IP agpecy ucrounuka uinm nomyyarens, MAC aapecy
UCTOYHMKA WiU nonyuatens, npotokony IP, mopty TCP\UDP u metke npuoputeta IP precedence
win ToS. PasHooOpasue mnoauTuk crnocoOcTByeT »>(dexkTuBHOM mnepenave Tpaduka. I[lpu
peanuzannu nonuTHK ACL monp3oBarens MOXKET peaJn30BaTh 3alIUTy OT BUPYCOB, HAlpHUMeEp
takux kak ‘“Worm.Blaster”, “Worm.Sasser” u “Red Code”. SNR-S4550-24XQ oOecneunBaer
NOJUIEP KKy cTaHaapTta ayreHTudukanus noctyna [EEE802.1x, xoropsiii coBmectum ¢ RADIUS,
oOecrieunBas 6€30MaCHOCTh U OJOKUPOBKY HEXeNaTelbHbIX MOIb30BaTeeH.

* QoS

SNR-S4550-24XQ oOecrieunBaeT MOJHYIO MOJIEPKKY MEXaHU3MOB U depeHIInanIbHOTO
o0cCITy’)KuBaHHs. AJIMUHUCTPATOp MOXKET ONPEAEIUTh MPOIMYCKHYIO CHOCOOHOCTH ouepenei uis
Kaxaoro nopta. Tak sxe momuepxuBatorcs ianupoBimkn WRR\SP\SWRR. PeannzoBano nosepue
metkam CoS, DSCP, IP precedence. Bo3zMoxHO M3MeHeHue 3HaueHUU Mojel (ImepemMapKupoBKa)
DSCP, CoS u IP precedence B makerax. BosmokHa knaccuduxanus tpaduka 1no npuzHakaMm: IopT
noctyna, VLAN, DSCP, IP precedence u tabmuuam ACL. AIMHHUCTPAaTOp MOXET YCTaHABIMBATh
pa3iuuyHble  BapMaHThl NPOMYCKHOW CIOCOOHOCTM Uil  pa3iiMYHBIX  TUIOB  Tpaduka
roioca\TaHHBIX \BUe0 obecreunBas HeoOxoaumoe kadecTBo oocmyxuBanus (QoS).

®  VYcoBepIICHCTBOBAaHHBIN HHTEP(DEHC yIipaBIcHUS.

SNR-S4550-24XQ nonnepxuBaet nporokon SNMP, unrepdeiicel ynpasienus CLI u WEB.
Bo3MokHa oOTmpaBKka BaXKHBIX COOOLIEHUN aJIMUHUCTPATOPY 4epe3 JJIEKTPOHHYIO IOYTY
nocpeactBam mnporokona SMTP. IIporokon SSH v1/v2 obecmeunBaeT Oe30macHOe yMHpaBICHHS
KOMMYTaTOpPOM.

e MPLS

@®ynkuuonan MPLS VPN moxer ObITh HCHOJIB30BaH B KPYHHBIX KOPIOPATHUBHBIX CETSX, a
tak k¢ B MAN u WAN. Peanuzamms [Pv6 m MPLS na anmapatHoM ypoBHE NpeAoCTaBISIET
orepaTopaM CBSA3M IIPEBOCXOJHBIE BOSMOKHOCTH B OpraHU3al[u CETEH.

[Monnepxka pynxuuit LDP u MPLS VPN o0ecnieunBaer pyHKIMOHUpPOBaHHE KOMMYTaTopa
SNR-54550-24XQ B ponu P wiu PE B apxurexrype cetu.

1.2 Buemrnuii Buj

1.2.1 llepennsisi maHeJb

Ha nepenneil nanenu pacrnoiokKeHbl CIEAYIOLUUE 2JIEMEHTHI:
e Pazwembl moptoB SFP+ - 24mmT.
e Pazwembl moptoB QSFP+ - 2mmT.
e TIlopt Ethernet 10/100/1000Base-T - 1.
e KoHconbHbIl TOPT - 11IT.
e [Jlopr USB2.0 - 1.
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Pucynok 1.2— Ilepennss nanens kommyTtaropa SNR-S4550-24XQ.
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¢ KoncompHbIN IOPT cTangapTa RJ-45 nmeet mudposoit uarepdeiic RS-232.
1. CxopocTh acuHXpOHHOTO 0O6MeHa - 9600 GuT/c;
2. KonnyecTBo OMTOB JAHHEIX - 8;
3. KoHTpOIb 11O YETHOCTHU WJIM HEYETHOCTH OTCYTCTBYET;
4. KonuuecTBO CTON-OMTOB - 1;

1.2.2 3aauas naneanb

Ha 3angneit manenn xommyTtatopa HaxonsaTcs 2 Onoka nutanus 220B, yem obGecnieunBaeTcs
pe3epBUPOBAHNE U 5 BEHTWISATOPOB oXjiaxkaeHus. [loanepxuBatoTcs MOIYJIM MUTaHUSL ABYX THUIIOB
S4550-PSU-DC u S4550-PSU-AC.

)
r———
-
-_

Pucynoxk 1.3 - 3agnssa manens kommyTtaTtopa SNR-S4550-24XQ B cTaHmapTHONM KOMILJIEKTAIlMH.
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Pucynok 1.4- 3aguss nanens kommyTatopa SNR-S4550-24XQ B mosiHOM KOMILJIEKTAIMH.

1.3 Crarychbl HHAMKATOPOB NepPeaHel MaHeIn

CBeroBble MHAUKATOPHI nepeanen nmanenn SNR-S4550-24XQ: cocrosaue 24 noptoB SFP+,
coctossare 2 moproB QSFP+, 2 wHaumkaropa MUTaHUS COOTBETCTBEHHO JUIsI Ka)XJ0ro OJIOKa,
WHAMKATOp aBTOMATHYECKON JMarHOCTUKH. BO3MOXHBIE CTaTyChl HHJIMKATOPOB MPUBEICHBI B
TaduIe.

Ta6mumal.l - CBeroBble nHAMKaTOphl SNR-S4550-24X0)

Wupukarop O0o3HaueHne
CoctosiHUE Onucanue
Ha [aHeJu
CBeTuTeA NOCTOAHHO HanpsxeHnue nutanus nogjaHo
Mupukaro - 5
ot p P-L/P-R 3EIICHBIN
MUTaHUS
He cBeturcs Hanps>xenue nutanusi OTCYyTCTBYET
Cucrema Mopraer Obictpo - | Cucrema aBTOMAaTHYECKON JMarHOCTUKU
ABTOMATHYECK | o 3€JICHBIN OCYUIECTBIISIET IPOBEPKY
oif Mopraer memnerHo - | Pabota cucteMel  aBTOMAaTHYecKOW — IHATHOCTHKH
JIMarHOCTUKU 3eNIeHBII 3aBepluIeHa
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Tabnuma 1.2 - CBeroBast HHAMKAIMA cocTosHUS TopToB SNR-S4550-24XQ

Wupukarop O6o03"ayenne Ha ma"euCoCTOSTHIE
ETHERNET port | CBerurcst [Nopt akTuBeH B omHOM U3 pexxumon 10M, 100M or 1000M.
CocCTosIHUE COETUHEHMSI He cBetutcs Her coenunenus
ETHERNET port Mopraet JlvHust ucTipaBHa, UIET NpreM\nepenada JaHHBIX
AKTUBHOCTb He cBetutcs JlaHHBIE HE MepeaarTes
3enensrit [opt monkiroden B pexume 10G.
Vinukarop nopros SFP+ KenTelii [opTt momkirodeH B pexume 1G.
Mopraer JlvHUS NCTIpaBHA, HJIET IpHeM\lepeiada TaHHBIX
He cBetutcs [TopT BBIKITIOYCH JTHOO0 HEWCIIPABEH
3enensrit Hopt nonkiroder B pexum 40G
WNupuxarop moptoB | JKenTsii [Mopt nmonkmoueH B pexxume menee 40G
QSFP+ Mopraet JlvHUS NCTIpaBHA, HJIET IpHeM\lepeiada TaHHBIX
He cBetutcs [TopT BRIKITIOYCH THOO0 HEWCIIPABEH

1.4 Onucanue nopros

KommyTarop SNR-S4550-24XQ obopynosan 24 nopramu tuna 1/10G SFP+ u 2 nopramu

40Gb QSFP+.
SNR-S4550-24XQ nognepxxuBaet cienyromue tunsl SFP moxynei
e SFP-SX-L
e SFP-LX-L
e SFP-LX-20-L
e SFP-LX-40

e SFP-LH-70-L
e SFP-LH-120-L

e SFP-GT
Tabmuua 1.3 - Untepdeiics! 1 noanep>kuBaeMble TUITBI MOJTyJICH
Tun nopra XapaKkTepuCTUKH
RJ-45 nopt . 10/100/1000Mbps ¢ aBTOCOT/IaCOBAaHHEM

] MDI/MDI-X ¢ aBTocoriacoBaHueM
e  UTP kareropuu 5: 100 m

e SFP-SX-L
1000Base-SX SFP(8501M,MMF,550m)
e SFP-LX-L

1000Base-LX SFP(1310um, SMF, 10km unu MMF, 550m)
e  SFP-LX-20-L
1310uM, 9/125MKM 0IHOMOZOBOE BOJOKHO: 20KM

SEP J SFP-LX-40
9/125MKM OTHOMOZIOBOE BOJIOKHO: 40KkM
U SFP-LH-70-L
9/125MKM OTHOMOZIOBOE BOJIOKHO: 70KM
J SFP-LH-120-L
9/125MKM OJHOMOZOBOE BOJIOKHO: 120KkM
e 40GBASE-CR4
QSFP+ MEOHBIN, M

e 40GBASE-SR4
850am, MMF, OM3/0M4, 100m
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1.5 Baoxu nuranug S4550-PSU-DC u S4550-PSU-AC

KommyTtatop SNR-S4550-24XQ MoxkeT ObITh 00OpyIOBaH OAHUM OJOKOM muTaHus. B
Cllydae YCTaHOBKHM [JBYX OJIOKOB MHUTaHUS OOECIEUMBAETCS pe3epBUpOBaHME. MakcuMaabHas
notpebiisiemass MOIIHOCTh KommyTaropa 460Bt. Bxomnoe nampsbkenue 100-240B u BbIXoaHoe
Hanpspkerne 12B +\- 5%. broku nutanus mognepKuBaro PyHKIHIO «TOpSUei» 3aMEHBI.

1.6 Moay/ib BEHTWJIATOPA OXJIAKACHUS

Pucynoxk 1.6- BHemnnuii BUJ MOyJIb BEHTUIIATOPA OXJIAXKACHUS

KommyTtatop SNR-S4550-24XQ 00opyaoBaH MATbIO MOAYISIMH BEHTWISTOPOB OXJIAXKICHHS
B CTaHJApTHOU KoMIuiekTanuu. CKOpOCTh BpalleHHs BEHTHISATOPOB aJalTUPYETCs B COOTBETCTBUU
C TEMIIEpaTypOil CUCTEMBI.

1.7 KOHCTPYKTI/IBHOG HCIMOJHECHUE, YCJIOBUSA IKCIIYyaTallMd U 3JICKTPOIIUTAHUE

Tabmuma 1.4 — KoHCTpYKTUBHBIE 0COOEHHOCTH
[MapameTtpsbt

SNR-S4550-24XQ

Tabaputel (W * H * D) (Mm)

438x433.3x43.80

Macca

7.81 kg

[Toptel JOoCcTYNA

24 SFP+ ports; 2 QSFP+ ports

[Topt ynpasneHust

1 RJ-45

[TapameTpsI >IEeKTpONUTaHUS

100~240VAC(50~60Hz) 2.8 A~5.6A

[Morpebsiemast MOIITHOCTH

<336W

Temneparypa oKpyKaroliel cpeibl

0°C~45°C

Temneparypa XpaHeHus

-40°C~75°C

OTtHOCHUTENBHAS
BO3/1yXa

BJIA)KHOCTH

10%~90% 6e3 KoHIEHCATa
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2. YCcTaHOBKA U MOAKJIIOYEHHE

2.1 TpeGoBaHNsl K IOMEIIEHUIO

1. KommyTtatop HeoO0XOAMMO yCTaHABIMBaThb B YHCTOM HoMelleHHH. VHaue, KoMMyTaTop
MOJKET OBITH MTOBPEXKIEH CTATUYECKUM JIEKTPUUECTBOM.

2. Tpebyercs obecrneunBaTh MOCTOSIHHBIM TemmepaTypHblii pexuM B npenenax ot 0 go 40 °C
MIPU OTHOCUTEIHHOU BitaskHOCTH OT 10 10 90%, 6e3 KoHaeHcaTa.

3. KommyTraTop HOKEH HaxOAUTCA B CyXOM M OXJIaXJaeMOM IIOMEUICHMM, C XOpOILIEeH
HUPKYJSIIUENH BO3AyXa.

4. Ilutanue KOMMyTaTopa OCYIIECTBIISIETCS OT CETH I[EPEMEHHOIO0 TOKa, B JUAla30HE
Hanpspkeruit 100 — 240B (50/601 ).

5. KommyTaTop A0mKeH ObITh 3a3€MIICH JUIsl HCKITFOUEHHS JIEKTPOCTATUYECKOro pa3psa.

6. KommyraTtop ciemyer 3amuinarh OT MONAJaHUs NPSAMbBIX COJHEUHBIX Jiydyel. Pacmonaratsb
KOMMYTATOp BJajld OT HarpeBaTelbHbIX MPHUOOPOB M HCTOUYHUKOB 3JIEKTPOMATHUTHOTO
U3ITyYEHUSI.

7. KommyTaTop MOHTHpYETCS B CTaHAAPTHYIO CTOMKY 19"

2.1.1 IIb11b ¥ YacTHIBI

[Teute BpenuT Oe3omacHOM 3Kcruryatanuu kommyTtatopa SNR-S4550-24XQ. IpucyrcrBue
ObUTM TPUBOJUT K 3JIEKTPOCTATHUECKUM pas3psaaM, 3TO OCOOEHHO BEpOSTHO TPU HHU3KOM
OTHOCHUTENILHOM BIaXKHOCTH. DJIEKTPOCTATUYECKUE Pa3psiibl IPUBOAAT HE TOJIBKO K YMEHbBIIEHHUIO
CpOKa DJKCIUIyaTalluM, HO TaK >JK€ YBEJIMUYEHHUIO cillyyaeB c00s B Ieperadye JIaHHBIX.
PexoMeHi0BaHHbIE 3HAUEHHUS IO COJAEP)KAHUIO TMBUIM U TUAMETPY YacTUI[ B MECTE€ YCTaHOBKH
NpUBEICHBI B TabIHIIe:

Tabmuma 2.1 - Konnentpanys 1 pa3mep 4acTHIL ITBLTH.

MaxkcuManbHEIA qraMeTp (MKM) 0.5 1 3 5

MaxkcuMaibHas KOHLEHTpauus (YacTuiy/m*) 1.4x103 7%x103 2.4x105 1.3x105

ConeprkaHue B BO3AyX€ COJEHl, KUCIOT U Cylb(UIOB TaK KE BPEAUT KOMMyTaTopy. Tak ke
BpEIHBI Ta3bl MPOBOLUPYIOIINE KOPPO3UIO METATUTMYECKUX YaCTeW M MOBBIIIEHHBIN U3HOC JPYTrUX
KOMITOHEHTOB. MeCTO yCTaHOBKHU HE JIOJDKHO COJIEpKaTh BpelHbIe mapbl, Takue Kak SO,, HoS, NO,,
NH;, Clu npyrue.

Tabmuma 2.2 - JlomycTrMoe cofep)aHue ra3oB B BO3AYXE.

Iaz Cpennee (Mr/m*) MakcumanbHoe (Mr/m?)
SO; 0.2 1.5

H.S 0.006 0.03

NO, 0.04 0.15

NH; 0.05 0.15

CL 0.01 0.3
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PykoBOoACTBO NO YCTaHOBKe

2.1.2 Temneparypa u BJIAKHOCTH

Hecmotpst Ha TO 4TO KOMMYTaTOp O0OPYIOBaH 5 MOAYISIMU BEHTUJISITOPOB OXJIAXKICHHS, B
MECTe YCTAaHOBKHM [OJDKHA oOOecreunBaTbesi pabodvasi TemIeparypa W BIQKHOCTh. Bbicokas
BJIAKHOCTb MOXCT IPUBCCTU B CHHIKCHHIO DJJICKTPUYCCKOrO COIIPOTHUBJIICHUA MW IIPHUBCCTU K
KOPOTKOMY 3aMBIKaHHIO, DPAa3pyIICHUI0 MEXaHMYECKUX YacTel M KOPPO3MH BHYTPEHHUX
KOMIIOHCHTOB. KpI/ITI/I‘-IeCKI/I HU3KasA OTHOCUTCJIbHAA BJAXKHOCTb MOXKCET IIOBJICUL Pa3pyHICHUC
HPOKJIAZ0K, Jiefiass BUHTOBBIC COCIMHCHMS HEHAISKHBIMH. Kpome TOro, B CyXoM MOMELICHHU
CTaTHYECKOE AICKTPHUUECTBO MOXKET CTATh IIPUUUHOMN MOBPEIKACHUS HIICKTPHUSCKUX CXEM.

TemmeparypHble MakCUMyMbl MOTYT CTaTh IPHYMHOW YMEHBIICHHUS HAICKHOCTH H
IPEKICBPEMEHHOTO CTapeHUs] M3OJIHMPYIOLIMX MaTepHaioB, TaKUM o00pa3oM COKpamias CpoK
SKCIUTyaTalluid KOMMyTaTopa. JIeToM peKOMEHIyeTCs UCIIOIb30BAHUE CUCTEM KOHIUIIMOHHUPOBAHUSL.
3UMOi1 peKOMEHI0BaH 000TPEB.

Tabmuma 2.3 - PekoMeHJ0BaHHBIE TTApaMETPhl TEMIIEPATYPbl K OTHOCHTEIBHOM BIaKHOCTH.

Temmepatypa OTHOCHUTETBHAS BIAXHOCTH

IIpomomxurensHoe HenponomxkurensHoe IIponomxurensHOe HenponomxurensHoe

COCTOSIHUE COCTOSIHUE COCTOSIHUE COCTOSIHUE

0~45°C 0~50°C 15 ~85% 10 ~ 90%
ITPEAVIIPEXJIEHUE

TemnepaTypa oKkpy>karolieil cpeibl U BIaKHOCTb JI0JDKHA OBbITh 0OecIieueHa Ha PacCTOSHUU
1,5 metpoB ot nona u 0,4 METpoB mepes; MECTOM YCTaHOBKH KOMMYTaropa, 6e3 yueTra nepeaHen u
3aJHEd CTBOPOK TEJIEKOMMYHHUKAIIMOHHOIrO Inkaga. BpemeHHOe cocTosHuEe paboThl COCTaBIIsET
MakcuMyM 48 dYacoB HempepbIBHOW paboThl M 15 aHel ToJoBBIM HapacTaromuMm uroroM. K
BPEMEHHBIM  YCIIOBMSIM 3KCIUTyaTalld OTHOCATCS TeMIepaTypa OKpYXKarolled cpensl |
OTHOCHUTEINIbHAS BJIAXXHOCTh 3HAUCHHMS KOTOPBIX MOTYT BO3HHUKHYTh BO BpeMs €00l CHUCTEMBI
KOHIAMLIMOHUPOBAHMUS BO3[yXa, IpPHU OSTOM HOPMaJbHbIE YCIOBUS PpabOTHl JOJKHBI OBITH
BOCCTaHOBJICHBI B TEUEHUE 5 4aCOB.

2.1.3 YcranoBka 0JI0Ka NUTAHUSA

[lepen BBOJOM B 3KCIUTyaTalMio OJOKa MUTaHMA, MOXKAJIyicTa MpOBEpbTE MPaBUIBHOCTD
3a3eMJICHUSI CHCTEMBbI MUTaHUs. VICTOUHUK MUTaHUS [T KOMMYTAaTopa JOJDKEH OBITh HAICKHBIM H
0e30omacHbIM; ajanTep HaNpsHKEHHs MOXKET ObITh HCIOJIb30BaH NMpH HeoOxoauMocTH. Cucrema
ANIEKTPOCHAOKEHHSI TOJDKHA OBITh OCHAICHAa aBTOMATHYECKUMU BBIKITIOUATEIISIMA PACCUNTAaHHBIMH
Ha cetu 10 240B u Tok 1Mo SA. PekomeHmyeTcsi MCHONB30BaTh YCTpOWCTBa Oecrmepe0oitHOro
MUTaHUs 715 0oJiee HaIeKHOH paboThI OJIOKOB TUTAHUSI.

[MPEAYTIPEXXIEHUE

HenpaBuiibHOE OpraHuzaliusi CUCTEMbI 3a3eMJICHHs OJIOKOB MUTaHMA, pe3KHe KoieOaHHs
BXOJTHOTO HAmpspKEHUs! (BCIUIECKH) MOTYT NMPHUBECTH K OOJBIIOMY KOJIHYECTBY OIIMOOK OOpOOTKH
JTAHHBIX, MM JJaXKe K TIOBPEKICHUIO 000pyA0oBaHuUs !

2.1.4 IlpenoTBpaieHne 3IEKTPOCTATHYECKUX Pa3psaioB

DNEeKTPOCTATHUECKUH pa3psii MOXKET IPUBECTH K IMOBPEKICHUIO HEKOTOPBIX CXEM HITH BCETO
KOMMYTATOpa. CJICInyITe JAaHHBIM IpaBUJIaM IJId I/I36G)KaHI/ISI MOBPCIKACHUA SJICKTPOCTATUYCCKUM
paspsiaom.

e (OObecneubTe MPABUIBHO 3a3€MJIEHHE KOMMYTATOPA.
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¢ PeryisipHO yJaJIiTe NbLIb.

e (OecneubTe NMPaBUIbHBINA TEMIIEPATYPHBIN PEXKUM U BIAXKHOCTb.

e Bcernma HocuTe aHTUCTATUYECKUH OpaciieT ¥ aHTUCTATUYECKYIO CIIELIOASKIY Ipu paboTe ¢
000pyI0BaHUEM.

2.1.5 3ammTa OT 3JIEKTPOMArHUTHBIX ITOMeX

Bce ycrpoiicTBa €O3MAIOT TOMEXHM, WCTOYHHUKM MOTYT CYIIECTBOBATH BHYTPH CaMoOM
CUCTEMBI WM BHE €€ OKa3bIBas pPa3jMYHbIC BIHMSHHS, TAKUE KaK: €MKOCTHAs CBs3b, MHIyKTUBHAS
CBSI3bI0, SJICKTPOMArHUTHOE M3JIy4YCHUE.

Crnemyer OTMETUTH CIIETyOIIHE:

e [IpuHUMaTh MEpHI IS IPEIOTBPAIICHUS TTepeOOCB TUTAHMS.
e (OecmeunuTh CHCTEMY C WHIUBUAYATbHBIM 3a3eMJICHHEM, HE OOBEOUHSS 3a3€MIICHHUE C

JIPYTUMHU yCTPOMCTBAMHU WITH YCTPONUCTBAMH MOJIHUAE3AIUTHI.

e (OOecreunTh yAAJICHHE OT MOIIHBIX PAIUO0 TMEPEIATINKOB, PATapOB M BBICOKOUACTOTHBIX

YCTPOMCTB.

e (OOecneunTsh YKPAHUPOBAHHUE TTPH HEOOXOTUMOCTH.

2.1.6 YcraHoBKa KOMMYTATOPa B TEJIEKOMMYHUKALMOHHYIO CTOMKY

["aGapuThl KOMMYTaTOpa MO3BOJISIOT MOHTHPOBATh €T0 B CTAHJIAPTHYIO CTOUKY 19",

e Kaxmoe ycTpOHCTBO BBIJIEISIET TEIJIO BO BpeMsi paboThl, TOITOMY JOJKHBI 00ECTIEUnBAThHCS
BEHTWISILIUA W OXJAXJCHHE TP YCJIOBUM YCTAHOBKM YCTPOMCTBA B  3aKPHITOM
TEJIEKOMMYHUKALIMOHHOM IKady, Tak Xe ycTpoilcTBa B mmKady HE TOHKHBI OBITh
YCTaHOBJICHBI BILIOTHYIO.

e Korma ycTpOWCTBO MOHTHUPYETCS B  TEJICKOMMYHUKALIMOHHYIO  CTOMKY, CIIEQyeT
MPEIOTBPAIIATh 3aKPHITHE OJO0Ka BEHTHISTOPOB KOMMYTaTOpa APYTUMHU yCTPOWCTBAMH H
yacTsMu cToWkH. [IpoBepbTe pacroniokeHrne KOMMYTaTopa B CTOHMKE MOCIE MOHTa)Xa JUIs
n30€KaHUS BBIIIICONTUCAHHON CUTYAITHH.

MMPEAYIIPEXXJIEHUE

Ecn HeT BO3MOXXHOCTHM YCTAaHOBHUTH KOMMYTAaTOp B CTaHAapTHbIM mkad 19" MoxHO
pa3MECTUTh €ro Ha cTojie oOecrneunB paccTossHue B 10cM BOKPYT YCTPONCTBA JUIsl BEHTUJISINH, HE
CKJIa/IbIBasi APYTUE TPEAMETHI CBEPXY.

2.2 3ameuyaHusl O YCTAHOBKE

e [IpodruTe MHCTPYKIUIO MO YCTAHOBKE IEpe] HadaJoM NpoBeleHHus padoT. [loarotoBbTe
MaTepualibl U UHCTPYMEHTHI JJI1 MOHTaka o0opyaoBaHus. [loAroroBbTe MECTO YCTaHOBKHU
KOMMYyTaTopa.

e Bo BpEMA YCTAHOBKH ITOJIB30BATCJIb JOJDKCH MCIIOJIB30BATH MOHTAKHBIC CKO6I>I 1 BUHTHI U3
KOMITJICKTa  TMOCTaBKW. [lomb30Barellb  JIOJDKEH  WCIOJB30BaTh  COOTBETCTBYIOIIHIA
MHCTPYMEHT JJisi ycTaHoBkH. CleqyeT Bcerzna o/ieBaTh aHTHCTATHUECKYIO CHELOACKIY U
Opaciet. TpeOyercs UCTIONB30BaTh TOJIBKO CTAHIAPTHBIC KAOCTH M COSAMHUTEITH.

e [locne ycTaHOBKM MOJIB30BATENh JODKEH YOpaTh Ha MecTe yCTaHOBKH. [lepes BKIroueHHEM
KOMMyTaropa TpeOyeTrcst obecrneunth 3a3emiieHue. CreayeT MPOBOAUTH PETYISIPHOE
TEXHUYECKOE 00CTy)KUBAaHUE KOMMYTATOPa B TCYCHUH BCETO CPOKA IKCILTyaTaIiH.

2.3 Texuuka 0e30MaCHOCTH

¢ [Ipu ucnons3oBanuu SFP mMomyneit He HanmpaBiIsSIMTe ONTHUYECKOE BOJIOKHO B IJIa3a, 4TO ObI
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HE JIOIyCTUTh OXOra.

¢ He nbITaiiteck NpoBOANTH pabOThI KOTOPBIE MOTYT MOBPEIUTH KOMMYTATOP.

¢ He ycranaBnuBaiiTe UM JEMOHTHPYHTE pabOTAOLIMI KOMMYTATOpP U €10 MOIYJIH.

¢ He oTkpbIBaliTEe KOPIYC KOMMYTATOpPA.

e He nomyckaiite majgeHuil KoMMyTaTtopa. JTO MOXKET IOBJIE€Yb HNOBPEXACHUE BHYTPEHHHUX
AIIEMEHTOB.

¢ He npukacaiTech K TOKOBEAYIUM MIEMEHTAM KOMMYTaTOpa.

¢ He npoBoauTe paboThI PAIOM C padOTAIONUM KOMMYTATOPOM.

¢ lcnonp3yiiTe cTaHgapTHBIE OJOKM PO3ETOK C 3alIUTOM OT NEeperpy3ku U KOPOTKOrO
3aMbIKaHUS.

e PerynsapHo ocyliecTBIsiiTe IPOBEPKY U OOCITY>KHBaiTe MECTa yCTAHOBKH U KOMMYTATOpP.

¢ B ciyyae 3KCTpPEHHOM CUTYyalluu HEMEIEHHO BBIKJIIOUUTE KOMMYTATOP.

e KouTponupyiTe ypOBE€Hb H3JIy4€HHS KOMMYTAaTOpa B YCIOBHUS NPUMEHEHUS PSJIOM C
JKWIBIMH IIOMEILECHUSAMH.

[MPEAYIIPEXX/IEHUE

[Ipu ynape 31eKTpUUecKUM TOKOM, IOYKape WM KOPOTKOM 3aMbIKAHUU OTKIIIOUUTE MOAAUY
anekTposHeprun. TpeOyercss oka3aTh MOTEpPHEBIIEMY IEPBYI0 IMOMOIIb B 3aBHUCHUMOCTH OT
COCTOSIHUS TPABMBI, U OOPATUTHCS 32 TIOMOIIBIO OT MEAUIIUHCKOE YUPEKICHHUE.
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3. MoHTa) ycTpoiicTBa

3.1 IloaroroBka K ycTaHOBKeE

3.1.1 IIpoBepka KOMILIEKTAIIUN
[ToxanyiicTa BCKPOMTE YIAaKOBKY U IPOBEPHTE €€ COACPKUMOE.
3.1.2 Heo0xonuMoe 000py10BaHHEe U HHCTPYMEHTBI

TpeOyroTcs nepeurcieHHble HUXKE HHCTPYMEHTHI:
1. OtBepTKa ¢ KpeCcTOOOpa3HBIM IUIHALIEM
2. OrtBepTKa C NPSAMBIM LUTMLIEM
3. AHTHCTaTHuYECKHH OpacieT
4. AHTHCTAaTHYECKas CHELOACKIa

[MTPEAYIIPEXXIEHUE
[Tonp30BaTeNh AOKEH CAMOCTOSITEIILHO MOATOTOBUTE TpeOyemMble 000pyIOBAHNE U MHCTPYMEHTHI.

3.2 YceraHoBKa ycTpoiicTBa

3.2.1 MoHTaK KOMMYTAaTOpa

Jo o 00 0 ©

Pucynok 3.1 - Kommyrtatop SNR-S4550-24X(Q cMOHTHUPOBaHHBII B CTOMKY

[Ipou3BoanTE MOHTaX KOMMYTaTOpa B CTOMKY 19" B COOTBETCTBUM C MOPSAIKOM JEHCTBUMA:

1. 3akpenuTe 2 MOHTaKHBIE CKOOBI HA KOMMYTaTOpE BUHTAMHU M3 KOMILJIEKTa MOCTABKH.

2. Ocy1iecTBIANTe MOHTAX Ha HAJIS)KHOW HEMOJABUKHON MTOBEPXHOCTH.

3. IlomecTuTe MOHTaXHYIO CKOOY pOBHO B 19" cToiiky. 3akpenuTe KOMMYTaToOp B CTOMKE C
MOMOIIIbI0 BUHTOB. OCTaBbTE JOCTATOYHO MECTa BOKPYI KOMMYTaTopa IJi XOPOUIeH HMUPKYISIUU
BO3/TyXa.

[MPEAYITPEXXJIEHUE
CkoObl HcTIoNB3yIOTCA A (pUKcauy KoMMyTaTopa B cTolike. OHU He NpeHa3HaueHbl JJis
ero nojyepxkanus. 3 3a TOro 4To yCTpONWCTBO TSKEJIOE COBETYEM YCTAHABIMBATH HAIPABIIAIOLIUE
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Ha HIKHIOKO MOBEPXHOCTh KoMMyTaTopa. He pasmemaiite Ha koMMmyTarope apyrue npeametsl. He
3aKpbIBaiiTe BEHTWISILIMOHHBIE OTBEPCTHSI HAa KOMMYyTaTtope [Uisi oOecredyeHHsl MPaBUIBLHOTO
(GYHKIIMOHUPOBaHUSI KOMMYTaTOpPa.

3.2.2 Ycra"HoBKa 0JIOKA NUTAHUSA

KommyTtarop SNR-S4550-24XQ nonnepKuBaeT yCTaHOBKY 2 OJOKOB MUTAHUS.

~

Pucynok 3.2 - YcranoBka 0J10Ka TUTaHUS

[TpousBoauTe ycTaHOBKY OJI0Ka MUTAHUS B CJIEAYIONIEH OCIEA0BaTeIbHOCTH:

1. loctanbTe OJIOK MUTAHUS W3 UHIWBUIYaTbHOW YIAKOBKH.

2. IIpu yctaHoBKe 6/10Ka MUTaHUST HEOOX0AUMO pacronoKuTh BIT Tak, uToObl KOHTAKThI 15t
TOJK/TIOYeHUs] HAXOAWIUCh CHU3Y. BBl yCbInTe METYOK MPU YAaYHONW yCTaHOBKE.

3. [Ins v3BneueHus 6si0Ka MUTAHUSI OTOTHUTE 3allle/IKy TI0 HarpaB/ieHUIO K BEeHTU/IATOPY U
MOTSIHKTE OJIOK TIUTaHWS Ha cedsl.

3.2.3 YcranoBka 0/10Ka BEHTHJIATOPA OXJIAKIEHUSI

KommyTtatop SNR-S4550-24XQ 060pyi0BaH 5 BEHTWISTOPAMH OXJIAXAECHUS B CTAaHAAPTHOM
KOMITJIEKTAIHH.

Pucynok 3.3 - YcranoBka 0oka BEHTHISTOPA OXJIAXKICHUS
YcranaBnuBaiTe 0JIOK BEHTHIIATOPA OXJIAXACHHUS B COOTBETCTBUU C TIOPSIKOM JICHCTBHIMA:

1. Pacionoxure BEHTWJIATOD TakK, YTOOBLI KOHTAKThI HaXO0AW/IUCh CHU3Y I10 HAIIPpABJIEHHUIO K
pa3beMy Ha 3«':1,[[H€I>i MaHe/IM KOMMYTAaTOpd. Bur YCIIBIIINUTE MICTYOK IIPpU yﬂaquﬁ YCTAaHOBKE.
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2. HaxxmMuTe Ha METATUYECKUE S3BIYKH U MOJBUHBTE OJOK BEHTHJISITOpPA BIEPE., TOTIA
OJIOK MO>KHO BBIHYTb.

3.2.4 Iloak/Ja0YeHue KOHCOJIbLHOr0 Kades

Pucynoxk 3.4 - [TogxmoueHne KOHCOIBHOTO Kabenst k kommyTtatopy SNR-S4550-24XQ

Ornucanue npouecca MoAKII0UYeHUS

1. Haligure KOHCOJBHBIN Ka0Oeilb B KOMIUIEKTE ITOCTaBKU. I10AKIIIOUNTE KOHCOJIBHEBIN Ka0elb
K KOHCOJIBHOMY MOPTY KOMMYTAaTopa.

2. lMoaxmmrounTte Ipyroi KOHEI KOHCOMbHOTO Kabens k [TK.

3. Bxuirounte kommyTatop u I1K. HacTtpoiite kommyTaTop uepes TepMHUHAIL.

3.2.5 YcranoBka monyJeii SFP/SFP+/QSFP+

Kommyrtatop SNR-S4550-24XQ o6opynoBan 24 nopramu tuna 10Gb SFP+ u 2 nopramu
40Gb QSFP+.
[Tponiecc ycTaHOBKM MOJTyJIei OMUCAH HUKE:

1. [ToaxmrounTe aHTUCTATUYECKHM Opacier.

2. Bcerasere Monyns SFP/SFP+/QSFP+ no nampasnstomuM. He ycranaBnuBaiite MOIyib
Ha000POT.

3. AxkypatHo Haxxmute Ha Moxayis SFP/SFP+/QSFP+ mnoka He ycibplmuTe MIETYOK.

3aMeTbTe, YTO MOIYJIM MOJICPKUBAIOT FOPSUYIO 3aMEHY.

IMPEJAYIIPEXXJIEHHUE
ITpu ucnons3oBanuu SFP moxpyneil He HampaBisiiTe onTHYECKOE BOJIOKHO B IJ1a3a, 4TO Obl
HE JOIyCTUTh OKOra.

3.2.6 [loaxkaroueHne MeIHBIX U ONITHYECKHUX Kaldesen

INoaxiroueHne MeIHBIX KaOee:
1. BcraBbre oqun konen Ethernet kabens B mopt RJ-45 kommyTartopa.
2. BeraBbre apyroii konenl Ethernet kabenst B mopt RJ-45 npyroro ycTpoiicTsa.
3. IlpoBepbTe BCE CTaTyChl WMHIMKATOPOB IS COOTBETCTBYIOIIMX MOPTOB, CBETSAIIUHCA

14
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WHIUKATOP TJIACUT O TOM YTO COEJAMHEHHE OBLIO YCTAHOBJICHO, B MPOTHBHOM CIIy4ae CBSI3b HE
yCTaHOBJIEHA U TpeOyeTcsi MPOBEPKA COCIUHEHHUS.

IMonknroueHME ONTUUECKUX KaOeTIeii:

1. VYmanure 3amuTHyio 3antymky u3 moayis SFP/SFP+/QSFP+; ynamute 3amurtHbie
KOJITIAYKX C OKOHYaHUS ontudeckoro kademns. CoxpaHsaiTe OKOHUaHUE KAaOesl YHCTHIM.

2. TloakirounTe OAWH KOHEI[ onTtuyeckoro kabemns k momymo SFP/SFP+/QSFP+, a mpyroit
KOHEI[ Ka0ellss K COOTBETCTBYIOIIEMY YCTPOWCTBY. 3aMeThTE, UTO MEpENAIONIuid MOPT MOIYJIS
JIOJKEH OBITH TIOJKITIOUEH K MPUHUMAIOIIEMY MTOPTY MOJIYJIS IPYTOro YCTPOUCTBA M HA0OOPOT.

3. [IpoBepbTe MHAUKATOP ONTUYECKOrO MOPTA, CBETALIMUUCS UHANKATOP O3HAYAET, YTO CBS3b
ObUTa YCTaHOBJICHA, B TPOTHBHOM Cllydae CBS3b HE YCTaHOBIEHAa M TpeOyercs MpoBepKa
COEJIMHEHUSI.

[MPEAYIIPEXX/IEHUE

HenpaBuiibHOE MOAKIIOYEHHE MOMKET MOBPEAUTH MOAYJL wiu mnopT. Korga moakiouaere
Jpyroe yCTPOICTBO uepe3 ONTHUYECKUi Kadenb K KOMMYTaTopy, MOLIHOCTh Nepefadd He JTOJKHA
MPEBBIIIATh MAKCUMAIBHO BO3MOXKHYIO MOIIHOCTH IMPHUEMa Ha COOTBETCTBYIOUIEM MOJYJIE, 3TO
MOKET TPUBECTH K MOBPEKICHHIO Monyias. He cMoTpuTe Ha OKOHUaHME BOJIOKHA KOTJa OHO
HAXOIUTCS B paboTe. ITO MOXKET MPUBECTHU K OXKOTY TJ1a3.

¥000000
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Pucynok 3.5 - Iloaximtouenue kabens DAC

TTonkmrouenue DAC kabens:

1. TToaxmrounte 2 okonuanusi DAC kabenss k monyisim SFP/SFP+/QSFP+ kommyTtaTtopa
SNR-S4550-24XQ

2. HpOBepBTe CBETOBOH HHAIUKATOP COCTOSAHUS CBA3U. Ecmu HUHAWUKATOP CBETUTCA, ITO

3HAYMT YTO CBA3b €CTh. Ecin WHIAWKATOp HE CBECTUTCS, 3TO 3HAYUT YTO €CTh HpO6JI€MBI u Tpe6yeT051
MMPOBCPUTHL COCAUHCHUC.
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3.2.7 lHoakaouyenue KadoeJass MUTAHUSA

Hns  xommytaropa SNR-S4550-24XQ TpeOyercss BXOAHOE HANPSHKCHUE THTAHHS
HomuHaioM 220B. Jlnsg monydyenuss moapoOHONW HWHGPOpMAIUK TMOKAITYHCTa O3HAKOMBTECH C
cneunuKauen eKTPONUTaHuUS.

<
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Pucynox 3.6 - IlogkmtoueHue Kabens dJIeKTPOIUTAHUS.

Kabenb nutanus MogKIIOYAOTCS KaK OMMCAHO HIDKE!

1. BcraBbTe 0/1MH KOHEIl Ka0elns MUTaHUs BXOSIIEro B KOMILIEKT MTOCTaBKU B pa3beM OJloKa
MUTaHUS U IPYroil KOHEI] B pO3ETKY (C 3alUTOM OT Heperpy3ku)

2. IlpoBepbre cTaryC HHAMKATOpa NUTAaHUA HaA TMEpEeJHEH TMaHeIu KOMMYTaTopa.
CootBerctBytomuit PWR unaukarop nomken cetutbes. Kommyrarop SNR-S4550-24XQ umeer
BO3MOXHOCTh CaMOPETYJIUPOBAHUS BXOTHOTO HAIPSIKEHHUS.

3. Korzna kxoMMyTaTop BKJIIOYEH BBINOIHSETCS MIPOLIEypa TECTUPOBAHUS U 3aITyCKa.

IMPEJAYIIPEXXJIEHHUE
BxonHoe HampsbkeHHe JODKHO ObITh B Ipefesiax TpeOyeMoro HMHTEepBajia, B HPOTHBHOM
cilydae KOMMYTaTOp MOXKET OBITh TIOBPEXKACH MM padoTaTh HENMpaBUIbHO. He oTKphIBaiiTe KOpITyC

KOMMYTATopa.
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3.2.8 IloakaoueHue Kadeas 3a3eMJIeHus

|
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Pucynok 3.7 - [loakimtouenue kabesns 3a3eMIICHHUS.
[onxmnrouenne kadenst AEeKTPONUTAHUS:
1. BoiBepHYTh DUKCUPYIOLIYIO raiiKy Ha KOHTAKTHOMH IJIOIAKE KOMMYTaTopa.
2. TlomecTuTh OIMH KOHEI| Kabens 3a3eMJICHHs Ha KOHTAaKTHOM IUIOIIAJKE Ha 3aJHel
HaHEeJH.
3. 3akpyTUTbh (PUKCUPYIOLLYIO FaKy.
4. IloAKITIOYUTH TPOTUBOMOIOKHBIN KOHEI[ 3a3eMJISIOLIETO KaOesl K IINHE 3a3eMJICHUS.
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4. PekoMEHIAUM 10 YCTPAHEHUI0 HEHCIIPABHOCTEH

KommyTarop mpencrasisier co0oil c10’)KkHO€ MUKPOTIPOIIECCOPHOE YCTPOMCTBO, TOITOMY
yCTpaHEHUE HEUCITPABHOCTEM, €CIIM OHHM HE CBSI3aHbI C OUYEBUIHBIMU TPUUYUHAMH, BO3MOKHO TOJIBKO
Ha MPEANPUATUU-U3TOTOBUTEIIE WIH B €T0 IPEJCTaBUTEIbCTBAX.

HpI/I BO3HHUKHOBCHHH BOIIPOCOB, CBA3aHHBIX C BKCHHyaTaHHCﬁ n3acius, o6pama171TeCL,

MOXKaIyHCTa, B CIIy )0y TEXHUYECKOM Mmomiepkku komnanuu NAG.

S. 'apaHTUM U3TrOTOBUTEJIA

VYCTpoHCTBO  HpOILIO  MPEANPOAAXKHYIO  HOATOTOBKY.  M3roToBUTENs  rapaHTHpPYyeET
COOTBETCTBHUE U3/ETHS TEXHUUECKUM XapaKTepUCTHKaM MPHU COOIOAECHNN
M10JIb30BATENIEM YCIIOBHM KCIUTyaTalluu.

CpOK rapaHTu yKa3aH B rapaHTHﬁHOM TaJIOHC U3TrOTOBUTCIIA.

N3rotoButens 00s3yeTcs B TEYCHNUE TapaHTUIHOTO CpoKa 0€3BO3ME3THO YCTPAHSTh
BBISIBJICHHBIE JIe(DEKThI IyTEM PEMOHTA UM 3aMEHBI U3/IENINS WIH €r0 MOTYJIEH.

Ecnu B TeueHne rapaHTHHOIO CpOKa:

® Ha u3enre ObUIH MOaHBI TUTAIOIINE HAIPSIKEHUS, HE COOTBETCTBYIOIITHE
YKa3aHHBIM B 1I. 2.1;

® TI0Jb30BaTEsIEM OBLITM HAPYIICHBI YCIOBHS dKCIUTyaTalliy, mpuBeneHubie B 1. 2.1.1 u 2.1.2,
®  W3/CJIMI0 HAHECEHBI MEXaHUUYECKUE MIOBPEXKICHUS,

® TIOPTHI U3ACIIHS IOBPEKACHBI BHCIITHUM OIIaCHBIM BOS]IGIZCTBHGM
TO PEMOHT OCYIICCTBIISICTCSA 3a CUCT I10JIB30BATCJIA.

JlocTaBKa HEUCIIPABHOT'O U3/IENIUS B PEMOHT OCYIIECTBIIETCS 0Ib30BaTECIIEM.
[apanTtuitHoe o0OciTy>KMBaHUE MIPEPHIBACTCS,

€CIIU [10JIb30BaTElNb

MPOM3BEN CAMOCTOSTEIBHBIA PEMOHT U3/1eNus (B TOM YHCIIE, 3aMEHY BCTPOSHHOTO
IIPEIOXPAHUTENS).

JonomHuTenbHY 0 HHGOPMAIIMIO MOXKHO TOJIYYHUTH IO TeJIePOHY WU 1o e-mail:

620016, CeepanoBckas oomactb, . EkarepunOypr, yin. [Ipenenbnas, 1.57 kopir. 2
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Tenedon B ExarepunOypre: +7 (343) 379-98-38
Tenedon B Mockse: +7 (495) 950-57-11
Tenedon B HoBocubupcke: +7 (383) 251-0-256

[To BompocaM TEXHUYECKOM MOIEPKKU: support@nag.ru
st sxano6 u npeanoxenuit: fb@nag.ru
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