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1. BBepeHue

YcrpoiictBo ob6pasoBanus uuieiidga Ethernet/Gigabit Ethernet BepkyT-ETL (manee mo TekcTy
— npubop) IMpemaHa3sHAueHO [JiI opraHms3amuy 1uieiidba Ha (uU3MUECKOM, KaHAJbHOM,
CeTeBOM M TPAHCIIOPTHOM YpoBHAX mopenu OSI. Tpaduk, IocTyIamommii Ha npubop,
TiepeHanpaBsieTcsi 0OpaTHO C BO3MOXXHOCTbIO IlepecTaHOBKM Kak MAC/IP-ampecoB, Tak
n HomepoB TCP/UDP-nopToB OTHpaBuUTe/sI M MOaydyaTesnsli OJaHHBbIX. /IBa TeCTOBBIX IIOpTa
MTO3BOJISIOT CO3/IaBaTh Iieiid OJHOBPEMEHHO [IJIS IBYX KaHAIOB IMepeaauy JaHHbIX.

1.1. KoMnneKT nocTtaBKku

KomruiekT mocTaBKu an60pa 3dBMCHUT OT 3aKa3a " HpMBe,E[éH B ITaCIIOpPTeE.



2.

Mepbl 6e3onacHoCcTH

1) o Havasa paboThl C MPUOOPOM BHMMATEIbHO M3YUMUTE HACTOSIIIEEe PYKOBOJMCTBO

2)

IO SKCILTyaTaln.

Eciu nipubop TPaHCIOPTUPOBAJICS WMJIM XPAHWJICS IIPU OTPUIIATEIbHBIX TeMIlepaTypax,
TO Tepe, BKIIYeHMEeM CJIeAyeT BbIAepyKaTh €ro B HOpMaJIbHbIX KIIMMAaTUYeCKUX YCIOBUSX
He MeHee 2 4acoB.

3) YcioBusL  9KCIUTyaTaliMM  OOJ/DKHBI  COOTBETCTBOBATb  YCJIOBUSIM, IIPUBEOEHHBIM

4)

5)

6)

7

B paspeie 13.1.

[Ipu sKcrutyaTanuy IpubOpa MOOKHBI BBITIOTHSTBCS OOIMMe TpeOOBaHMS TIPaBUI
TOKapHO¥ 6€30MaCHOCTH.

[IuTawinasi ceTb He OJO/DKHa MMETb Ppe3KMX CKAaUYKOB HaAIIpSsKeHUAJ. PH,E[OM C pa6quM
MeCTOM He OOJIXKHO OBITh MCTOYHMKOB CUJIbHBIX MArHUTHBIX U SJIEKTPpUUYECKUX 1OJIeA.

Heobxomumo obGeperaTb MpuOOp OT yAapoB, TIIOMafgaHMs BjarM M IIbUIN,
MIPOO/DKUTEILHOIO BO3IEICTBIS IIPSIMbIX COJTHEUHbIX JTYUEIA.

[Ipy OAUTENbHBIX TepepbiBax B paboTe pPeKOMEHAYeTCsI OTKIYaThb OJIOK IUTaHUS
puobopa OT CeTH.



3. BHewHu BUA

3.1. TecToBble NOpTHI

TOAmHT
o [} 28 o

Power
(Alarm) A B

PucyHok 3.1. BepxHsis naHens npubopa

Ha BepxHeii maHenu mpuobopa pacriogoxkeHsl ABa mopta (A u B) o mogkaoueHns K CeTu
Ethernet/Gigabit Ethernet.

3.2. Pa3béMbl HMKHEeN naHenum

00000000000000000

® 0000000

oo

D

L microSD J

PucyHok 3.2. HuxHsas naHens npubopa

MapkupoBka HasHaueHne
ORECRO) Pa3béMm 118 TOAK/IIOUeH NS BHEIIHero 6710Ka MUTaHMSL.
Console Mini USB-1iopT /151 MOAK/IIOUEHMS K IePCOHATIbHOMY KOMIIBIOTEDY.
micro SD Pa3béM ¢ KapToii MmaMsITH, COAepsKallleii IMporpaMMHOe obecrieueHue
npuobopa.
Ipumeuarue. Pa6oTa ripubopa 6e3 ycTaHOBJIIEHHOI KapThl HEBO3MOKHA. HemomnycTumo
M3BJIEKATb KaPTYy IIaMATU U3 pa3'béMa OJIs1 ICIIOJIb3OBaHMA B OPYTUX yCTpOf/iCTBaX.
USB Micro USB-nopT [/ MOAK/I0YEHMS K IepCOHAIbHOMY KOMITBIOTEPY.
Management YnaneéHHoe yripasJjieHue YCTPOMCTBOM.




3.3. lHauKaTopbl COCTOSIHUS NOPTOB

[Topter A, B 1 Management MMeOT IO ABa CBETOAMOAHBIX MHAMKATOpA IJISI ONpeneneHus
COCTOSTHMSI M aKTUBHOCTU COeIVTHEHMSI.

Act Act

Management

PucyHok 3.3. CeemoduodHeie uHOukamops! nopmos A, B u Management

Nupukarop [IBeT OnucaHue
Act OpaHXXeBbIl (MUTAET) UOET TIPUEM/TIEpeava JaHHbIX
He TOPUT MpuémM/nepenavya JaHHbIX
He OCYILeCTBISIeTCS
Link 3eJIEHbIN coeyiHEHVEe YCTAaHOBJIEHO
He TOPUT COeIVHEeHUS] HeT

3.4. Unpukarop Power (Alarm)

CBeTomuonHblit mHAMKATOp «Power (Alarm)», pacrosoxkeHHbI cjieBa OT TECTOBBIX MOPTOB
(cm. puc. 3.1), 3aropaeTcs pu MOAKIIOYEHUM BHEITHEro IMTUTaHS :

KpacHbIit: micro SD kapTa He ycTaHOBJIeHA MM Ha Helt He 0OHapYXeHO MporpaMMHOe
obecrieueHme npubopa;

— 3eJIEHBIN: MHULMAMM3ALUUS CUCTEMbI BBITIOJTHEHA, WIET TMPOIecc 3arpy3ku
1 KoHurypaumu npmubopa.



4. Havyano pa6otbl

4.1. NoproToBKa K pabore

1. Tlocse u3BeueHus Mpubopa 13 yIHaKOBKY HEOOXOIMMO ITPOU3BECTY BHEIIHMIT OCMOTP
Y TIPOBEPUTH KOMILIEKTHOCTb B COOTBETCTBUM C TTACIIOPTOM.

2. Eciau ipmbop TPaHCHOPTUPOBAJICS VIJIU XPAHUJICS TIPU OTPULIATEIbHBIX TEMIIEpATypaX,
TO Tepej, BKIKYEeHMEeM ClelyeT BblAep>KaTh €ro B HOpMaJIbHbIX KIIMMAaTUYE€CKUX
YCJIOBUSX HE MeHee 2 4acoB.

3. BxutounTs mpubop (cM. pasmgen 4.2).

4. ToaxmounThCS K IpMUOOPY, ciiemyst yKasaHMUSIM pasjena 5.

4.2. BKnouyeHue 1 BbIK/IIOYEeHue

Ins BKRIOUeHMsT mpubopa ciedyeT IOAKIIOUMTh OJOK MNUTAaHMUS K pa3beéMy NUTAHUS
(cM. puc. 3.2), a 3aTeM K JIeKTpuUYecKkoii po3eTke. [Tociie moaK/IoueHs: 3aropaeTcs 3eJ1€HbIM
mHaukatop «Power/Alarm» (cm. pazgen 3.4).

JlJ1s1 BBIK/TIOUEHMS ITpubopa caeayeT OTCOeAMHUTD OJIOK MUTAHMS OT pa3bémMa nmuraHus. [Tocie
OTK/IIOUEHUSI CBETOAMONHBIN MHAMKATOp «Power/Alarm» IIpOMOJIsKaeT TOpeTb 3eJIEHBIM
B TeueHue 3—10 c (cm. paspen 4.3).

[Tpu BBIKIIOUEHUM TPMUOOPA, a TAaKKe Ipyu IMponagaHuy MUTaHMUS aBTOMATUYeCKM BKIIOUAeTCsI
anrapaTHblii TpaH3UT («bypass»). AnnapaTHbIii TPAH3UT — 3TO PEKUM, TPU KOTOPOM ITOPThI
Mp1OOpPa 3aMbIKAIOTCS TaK, YTOOBI IMTOAK/IIOUEHHBIE K HMM KabejI/ OCTaBaIiCh COeIVMHEHHbIMU
Jake Toc/ie OTK/IIOUeHUS ITUTaHus IIpubopa.

[Tocne okOHYaHMST 3arPy3KM OIEpallMOHHON CUCTeMbl allllapaTHbI/ TPAH3UT IIPOTPAMMHO
BBIK/IIOUAeTCS.

4.3. PesepBHble UCTOYHUKU NUTAHUSA

[Ipnbop uMMeeT pe3epBHbIEe MCTOYHMKM TUTAHUS (CYIIEPKOHIEHCATOPBI), KOTOPbIE IIPU
MporafaHuM MUTaHuUS obecreynMBalOT KpaTKOBpeMeHHYI0 paboTy Iipubopa U BBIBOJ,
co001IeHNsT 06 aBapun.

IIpumeuanue. Tlocsie OTKIIOUEHMS] UTAHUS MPUOODP MPOJODKaeT paboTaTh 3a CYET pe3ePBHBIX MCTOUYHMKOB
B TeueHme 3—10 c. [Ipu sToM mHAMKATOP «Power/Alarm» ropuT 3e7EHBIM.

Il TOro, YTOOBI B CJIy4ae OTKIIOUEHMS TUTAHNSI pe3epBHbIe MUCTOUHMKY obecreumsiu paboTy
npubopa B TeueHme 3—-10 ¢, mmocjae BKIOUEHMST TOJIKHO IIPOMTH BpeMsl, HeOOXOOMMOe IIJist
3apsaa CylepKOHIeHCAaTOPOB — OKOJIO 8 MMHYT. Eci mpubop BHIKIIOUUTh paHbIlle, BpeMs
paboThI OT pe3ePBHBIX UCTOUYHMKOB OYIEeT MEHbIIIE.



4.4. Nepesarpyska

B ciyuae, Korma mpubOp IepecTas OTBeuYaThb Ha 3alpochl T0Ib30BaTesiss, HEOOXOAVMO
BBITIOJTHUTD TIepe3arpysKy:

1. OTcoemuHUTH GJIOK MUTAHUS OT pa3beéMa MUTAHKS IIpubopa.

IIpumeuanue. TTpyu OTKIIOUEHMM TUTAHUS HACTPOIIKM 1UTelicha He COXPAHSIOTCS.

2. JloskmaTbCsl OTKII0UEHMS CBEeTOAMOIHOI0 MHAMKaTopa «Power/Alarm», KOTopoe o3HavyaeT
OKOHYaHMe paboThl pe3epBHbBIX CTOUHMKOB MMUTAHMS U BBIK/IIOUEHMe TPuoopa.
B 3aBMCUMMOCTYM OT 3arPy>KEHHOCTU CUCTEMBI 3TO BpeMsI MOXKeT COCTaBJ/sITh OT 3 A0 10 c.

3. Uepes 3 c 11ocie BHIKIIOUEHMS TTpUO0opa MOAKIIOUNUTD 010K MMUTAHUS K pa3beéMy ITUTAHMS.
Wupukatop «Power/Alarm» 3aroputcs 3eJI€HbIM — Ilepe3arpy3Ka BbIIIOJIHEHA.

Takke repe3arpysky mpubopa MO>KHO BBITIOJHUTD C TIOMOIIbI0 KOMaH/ bl «reboot».
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5. MoaknoueHue K npubopy

i HACTpOVKM M yIpaBiaeHus QyHKuusMu mpubopa ucmonbsyercs uHTepdeiic USB
(mopt «Console» miu «USB», cm. puc. 3.2) win Ethernet (mopt «Management», cm. puc. 3.2).

5.1. NMapameTtpbl NoAKAOYEHUS

Ha nmpubope ycranosiaeHa OC Linux 1 co3maHbl Tpy YUETHBIE 3ammcu: root, admin 1 user.

Nmsa HasHaueHnne VHTepdeiic a1 MOOKIIOUEHUS K TPpUOOpY

root Ynpasnenne ¢daiinamu u ceteBbIMM | USB (cMm. paszen 5.2)

nHTepdeiicaMu, ycTaHOBKA ITaKeTOB.
Ipumeuanue. Tlpu TOOKITIOYEHUM K IIpubOPY

IMpumeuanue. Tlom yuéTHOI 3ammcbio root 1o uHTepdeiicy Ethernet nst paboTsl mop, y4ETHOM
paboraTh ¢ MpmMbOpPOM CJiemyeT IpeleabHO |3amuchio root He06X0AMMO BBECTH KOMaHAY Su.
BHMMATEJbHO.

admin | Ympasneune pyHkuymsvu rmpuoopa. |USB, Ethernet (cMm. pasgen 5.3)

user [MopkmoueHMe K MpuoopY. USB, Ethernet

B Tabnuile HIsKe MIpUBeIEHbI ITapaMeTphl /ISl [IEPBOTO MOAKII0UeHMs K Ipubopy. ITocie
coeaviHeHus ¢ mpubopom mnaposu u [IP-agpec mopta «Management» MOKHO M3MEHUTb,
cienyst ykasaHusIM paszgesioB 6.1 n 6.2.

[TapameTp 3HauveHMe M0 YMOTYAHUIO
IP-agpec mopra «Management» 192.168.0.1

[Taposb Ojst yUETHONM 3ammcy root PleaseChangeTheRootPassword
[Maponb as yuéTHOM 3anucyu admin PleaseChangeTheAdminPassword
[Taposb st y4ETHON 3ammUcy user PleaseChangeTheUserPassword

prueanue. HactosiTenbHO pPeKOMeHAYyeTCs USMEHUTD I1apoJib OJid y‘léTHOVI 3anyMcy root mpy MOAK/IIOYEHUN
an60pa K CeTH OOIIEero moJib30BaHMSI.

5.2. NMoakntoueHue no uutepgeiicy USB

5.2.1. OC Linux

BsaumopeiictBue c¢ npubopom B OC Linux ocyilecTBisieTcsl MOCPeACTBOM CTaHAAPTHOTO
npaiiBepa USB serial 1 1106071 1OCTYITHO TepMUHAIBHOM IPOTpaMMbl (Haripumep, minicom).
IlJisT yCTaHOBKM COeIMHEHUsS MeXIy mepcoHalbHbIM KomiibioTepom (TIK) u mpubopom
C UCIOJIb30BaHMEM ITPOrpaMMbl minicom HeO6XO0IMMO BBITIOJIHUTD CJIeIyIOIIye NeiCTBUS:

1. TogkmounTts mopT «Console» man «USB» mpubopa kK USB-mopTy I1K.
2. TlogkmouuTh 610K IUTAaHMUS K pa3beéMy IMMUTaHUS TpUoopa.
3. HaIIK 3anycTuth nmporpammy minicom:

minicom -D /dev/ttyUSBO -b 115200
11



IMpumeuanue. B HacTpoiikax MpOTrpaMMbl minicom HeOOXOAMMO BBIKIIOUMTH aliapaTHOE ¥ MPOrpaMMHOE
yIpaBjeHue MTOTOKOM.

4. B ciyyae ycrmenrHoro coeqMHeHMs B OKHO TepMMHAIbHO ITPOrpaMMbl OyIeT BbIBEIEHO
npuraaiieHue 1jsi BBOAA MMeHU 0Jib30BaTess U IapoJis.

5.2.2. OC Windows

B3aumopeiictBue ¢ mpubopom B OC Windows ocyliecTBisieTCsl TTOCpPeICTBOM [paiiBepa
Virtual COM Port. [laHHbIi OpajiBep caemyeT MHpenBapUTENIbHO yCTaHOBUTH Ha IIK mjs
MHMLIManM3aum npmubopa B cucteme. Daiiyibl ApaiiBepoB IS Pa3IMUHbBIX OMEepPalMOHHBIX
CUCTEM M YyKa3aHMs II0 MX YCTAaHOBKe IIpefcTaBieHbl Ha caiTe KomnaHuu FTDI Chip:
http://www.ftdichip.com/Drivers/VCP.htm.

IpumeuaHnue. B3aumopeiicTBMe ¢ TPMOOPOM MOXKET O00ecIeuMBaThCsl KaK CTaHIAPTHBIMU CpeaCTBaMU
OC Windows — mporpammoii HyperTerminal, Tak ¥ TepMMHaJIbHbIMM IIPOrpaMMaMi CTOPOHHUX
MIPOU3BOJUTEIEIN.

Inst ycraHoBKM coenviHeHust Mmexay IIK ¥ mpmbGoOpoM C MCIIO/Nb30BaHMEM IIPOTPaMMBbI
HyperTerminal Heo6X0aMMO BBITTOJHUTD CAEOYIOIIVE AeCTBUS:

1. ToakmounTts mopT «Console» mau «USB» mpubopa Kk USB-mopTy I1K.
2. IMoaxmouynThb 6JIOK MUTAHMUS K pa3beéMy NUTaHMS Ipubopa.

3. Ha IIK 3anyctuth nnporpammy HyperTerminal.

Co3paTb HOBOe ToaxkaoueHne: «Pain» = «HoBOe MOAKIIOUEHMEY.

3agaTb MM MOOKIIOUEHMS.

SANE

Omnpenenutsb, Kakum COM-IIOPTOM B CCTEMe SIBJISIETCSI ITIOAK/TIOUEHHBI Tpubop,
00paTUBIINCH K CTAHAAPTHOMY ITPUIOKEHMIO «[IMiCcIIeTuep YCTPOICTB»:

«Moit komIibioTep» = «CBoiicTBa» = «ObopymoBaHme» = «JlucreTyep yCTPOMCTB»
7. BbIOpaTh IMOCaea0BaTENbHBIN MOPT, K KOTOPOMY ITOAKIIIOUEH ITpUbop.
8. YcTaHOBUTB IMapaMeTpsl IOC/IeI0BaTe/IbHOTO MTOPTAa:

— ckopocTb (6ut/c): 115200;

— OUTHI JAHHBIX: §;

— YETHOCTb: HET;

— CTONOBbIE OUTHI: 1;

— yIIpaBJ/IeHNe ITIOTOKOM: HET.

9. Tlocne HaxkaTust Ha KHOTIKY «Enter» HyperTerminal momnbiTaeTcst ycTaHOBUTD COeIMHEHME
c mpubopoM. B cirydae ycrienrHoro coefMHeHMsI B OKHO TepMUHAIbHO ITPOrpamMMbl
OyzmeT BbIBeJIeHO MpuUrIallieHe 151 BBOAA MMeHM M0/Ib30BaTeis U Maposl.
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5.3. NMoakntoueHune no uutepgeiicy Ethernet

5.3.1. OC Linux

Iy ycTaHOBKM coenyuennst mexkny I1K u mpubopom ciienyer:

1.
2.
3.

4.

[MogkmounTh NOpT «Management» mpu6opa u IIK K oHOI JIOKaJIbHOJ CeTH.
[ToaKII0UNTh 610K MMUTAHMS K pa3beéMy IMUTAHMUS TPUOOpa.

Ha IIK OTKpBITH OKHO TepMMHAJIa ¥ BBECTU KOMaHAY:

ssh admin@IP-agpec_nopta_Management

(unm ssh user@lIP-appec_nopTa_Management)

BBecTy mapoJib Ajis UCII0JIb3yeMOM YUYETHO 3aIIUCH.

5.4. OC Windows

Is1st ycraHOBKM coenuHeHust mexkay ITK v mpubopom ciemayer:

1.
2.

[MopxmounTts mopT «Management» rmpubopa u IIK K ogHOI JTOKa/IbHO CeTH.

[ToaKII0UMTh 610K MUTAaHMUS K pa3beéMy IIUTaHMS ITpubopa (cM. puc. 3.3).

. Ha IIK oTKpBITh TEpMMHAJIbHBIN KJIMEHT C moaaep>kkoi SSH, naripumep, PuTTY.

3anate [P-ampec nopra «Management» 1 BOUTU B CUCTEMY.

. BBectu nms nmonp3oBaTesnisi: admin mim user.

BBecTy nmaposib [1Jis BbBIOpaHHO YUETHOI 3alUCH.
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6. KoHdurypauusa npubopa

B pykoBOjCTBe ITOIb30BaTE/IsI OIMMCAHbI KOMAHAbI IJjIsI KOHQUIypauuu Ipudopa, KOTOpbIe
XpaHSTCS B pasgesie (aityioBoii CUCTEeMbI, CMOHTMPOBAHHOM C IIpaBaMM Ha 3alMCh U UTEHMeE.
Paspgen, comepskamuii cucTeMHble (aiiibl, CMOHTMPOBAH C MpaBaMM TOJbKO [JISI UTEHUS
C LIeJIbIO 3aIUTHI JaHHBIX OT MOBpexkAeHui. IlocmoTpeTh MHPOPMALIMIO IO 3TUM pa3aesiaM
M U3BMEHUTD MpaBa 10 YMOJIYaHMIO MOXKHO C TIOMOIIbI0 KOMaH/Ibl «mount».

IIpumeuanue. mount — yTwmMTa KOMaHAHOM CcTpokM B UNIX-1OmoOGHBIX OIEepalyOHHBIX CUCTEMAX.
[TpuMeHsieTCs AJjIs MOHTUPOBaHMS (PaityIOBBIX CHCTEM.

6.1. Hactpoiika ceTeBoro appeca nopra «Management»

[l U3sMeHeHUs CeTeBOTO ajipeca rnopra «Management» cienyer:

1. TToaxmOUYUTHCS K TPMOOPY (CM. pasfien 5), UCIoab3ys YUETHYIO 3aMuCh root mau admin.
2. OTKpbITH (aii ceTeBbIX HACTPOEK B pelakTope vim:

vim /etc/network/interfaces.d/eth

3. B cayuae nonmyueHust ceTeBbIX HacTpoek 1mo DHCP B daiie momkHa IPUCYTCTBOBATh
CTpOKa:

iface eth@ inet dhcp
4. TIpu 3agaHMUM HaCTPOEK BPYUYHYIO B (paiiyie MOJIKHBI TPUCYTCTBOBATh CTPOKM
iface eth@ inet static
address <IP-appec>
netmask <macka nopcetun>
[Ipy HeOOXOAMMOCTY 3aaTh:
gateway <IP-apgpec wnw3sa>
dns-nameservers <IP-agpec 6a3bl DNS>
5. Jlns moaTBepsKOeHMsI HACTPOEK BBECTM KOMaH/IbI:
ifdown eth@
ifup etho
6. BBecTu KOmMaHAy:

ifconfig eth@

B cdiydyae YCIIEIIHOIO BbITIOJIHEHNMS KOMaHIbI B TepMMHaHbHOIZ Imporpamme OTO6p&3HTCH
ImapaMeTpbI CeTU, 3HaAaUYEHNMI KOTOPbIX 6Y,ELYT COOTBETCTBOBATDb 3aJaHHBIM paHee HBCTpOﬁKaM.
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6.2. UsmeHeHHne napons

[Jist u3MeHeHMsI TTapoJIsi IT0 YMOJTYaHMIo (CM. pasfen 5.1) ciaemyer:

1. TloaKIIOUMUTHCS K IPMOOPY (CM. pasfies 5), MCIOAb3Yys YUETHYIO 3aIIMCh «I00t».

2. BBecTu komaHAOy «passwd» 1 ciiemoBaTh yKa3aHMSIM Ha skpaHe [TK.

6.3. lo6aBneHue nosb3oBatenemn

[t mo6aBieHs HOBBIX ITOJIb30BATeJIei Ceayer:

1. ToaKmIOUMUTBCS K TPMOOPY (CM. pasies 5), MCIIOJb3ysl YUETHYIO 3aIIMCh <rO0t».

2. BBectu komangy «adduser» u ciemoBaTh yKa3aHMSIM Ha skpaHe TTK.
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7. Wneind

[Ipnbop cosmaer muwieitd Ha usuueckom (L1), ka"ampHom (L2), ceteBom (L3)
u tpaHcriopTHom (L4) ypoBHsix wmoxpenu OSI. Tpadwuk, MocTynammuii Ha mpubop,
TiepeHarpaBisieTcss o6paTHO C BO3MOXHOCTbIO IMepecTaHOBKM kKak MAC/IP-ampecoB, Tak
1 HoMepoB TCP/UDP-nopTOB OTIIpaBUTES U TTOJyYaTesisi JaHHBIX.

7.1. BknoueHue wneiida

[ist BRiIoueHus nteiida Ha mopTy A mnu B ucnonb3yeTtcst KomaHaa «loopbacky.

CHHTaKcHUC

Loopback [-h] [-p port] [-1 level]

MapameTpbl

6e3 rmapaMeTpOB — BbIBOJI COCTOSTHMSI IIIetia (BK/II0OUeH/BhIK/IIOUYEH) IS TOPTOB A 11 B

-h, --help — cripaBka nmo komaHge

-p [a | b], --port [a | b] — BbIGOp MOpTa [ BKAMOUEHMS Mieiidha MM MPOCMOTP

HACTPOEK Nuteiida A1 yKa3aHHOTO MopTa

-1[1-4 | off], --level [1-4 | off] — BbIOGOpP YpOBHS MM BBIKIIOUEHMe 1LTeli(a

7.2. Co3paHue AByX wneindos

[Tpn60p MOsKeT OJJHOBpeMEHHO CO31aBaTh JiBa iiieiida — Ha mopTy A 1 Ha opTy B. [l 3TOTrO

HeoOXOAMMO C IIOMOILIBI0 KOMaHIbl «loopback» mociemoBaTeIbHO BKIIOUUTH LIIED

Ha 000MX ITOpTax.

7.3. YpoBeHb wnenda

YpoBeHb 11eida BbIOMPAETCs B 3aBUCUMOCTHU OT CTPYKTYPBI TECTUPYEMOIi CeTH:

L1 (pm3uueckuit ypoBeHb): UCTOUHMK JAHHBIX U TIPUOOP COeIHEHbI HATIPSIMYIO;
L2 (KaHa/IbHBIM YPOBEHB): CETh COLEPKUT TOJIbKO KOMMYTAaTOPbI;
L3 (ceTeBOI1 ypOBEHb): C€Tb COAEPKUT KOMMYTATOPbI U MapIIPYTU3ATOPbI;

L4 (TpaHCIIOPTHBIV YPOBEHD): C€Th COIEPKUT KOMMYTATOPbI M MapLIPYTU3aTOPBI,
MIpU TECTUPOBAHUM HEOOXOIMMO BBITTOJHUTb HAaCTPOiKy moptoB UDP/TCP.

IMpumeuanue. Tpu BRII0UeHMM teiida ypoBHs L2, L3, L4 makeTsl HepeHaIpaBiIsioTcsl 06paTHO TOJIBKO B CIyYae,

ecmu MAC-aapec mosryuaTtesist paBeH MAC-aapecy ropTa npu6opa.
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7.4. Wneid pusmnyeckoro yposHs

Ha ¢usmueckoMm ypoBHE BeChb BXOHSIIMIA TpapMK, BKIOUAs ITOBPEXKIEHHbIE ITaKeThI,
TiepeHanpaBsieTcs 00paTHO 6e3 M3MeHeHMIA.

Ipumeuanue. TloBpexxneHHbIE TMAKETbl — ITaKeTbl C IMOBPEXAEHHBIM 3aroJIOBKOM, HEBEPHONM KOHTPOJbHOM
CYMMOJ4, TIpeBbIllIeHHbIM 3HaUeHMeM I0JIS1 JAHHBIX.

X - NOBpeXAEHHbIM nakeT

O OXOL

BXOLAWNIN TpadmkK

) wneid 1-ro ypoBHS

O0OXO0 o

(Alarm)
UCXOOALMI TpaPUK

PucyHok 7.1. Uineli¢p puzuyeckozo ypogHs

7.5. WWneid kKaHanbHOro ypoBHS

Ha kaHa/bHOM YypOBHE BXOASAIIMiA TpaduK, HEe coAepsKalluii IOBPEXIEHHBIX ITAKETOB,
repeHarnpansieTcss oopatHo. IIpu sTom MeHsitorcsi mectamu MAC-agpeca OTHpaBUTES
" TIOTyYaTessl.

O OX OO

BXOAAWMA TpaduK

MACDst | MAC Src

CdE: 00 e MAC Src |MAC Dst )
ucxoasLwmiA Tpaduk

Pucyrok 7.2. lLinelip kaHan6Ho20 ypoeHs
Ha cxemax BBeJleHbI Ceyloliyie 0003HaUeHNS:
— MAC Dst: MAC-anpec mpubopa;
— MAC Src: MAC-anpec oTripaBuUTes;
— [P Dst: IP-agpec nonyJyarens;
— [P Src: IP-anpec oTripaBuTes;
— TCP/UDP Dst: Homep TCP/UDP-niopTa nonyJdaresns;

— TCP/UDP Src: Homep TCP/UDP-niopta oTiipaBuTeIs.

7.6. Wneiid ceTeBoro ypoBHs

Ha ceTreBOM ypOoBHEe BXOIAIIMIA TpapuK, He COAepsKaliuii ITOBPEKAEHHBIX I1aKeTOB,
repeHanpassieTcs: oopaTtHo. IIpu 3ToM, MOMKUMO IepecTaHoBKM MAC-aapecoB, MEHSIOTCS
MecTtamu IP-agpeca oTIIpaBUTENIS U ITOTyYaTeIs.
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IpumeuaHue. 1P-ampeca MeHSIIOTCSA MecTaMM TOJIBKO B ciydae, eciau mojie «EtherType» mMeeT 3HaueHMe
«0x0800».

X - noBpeXAEHHDbIA NakeT wneitd 3-ro yposHs
OOXOO
BXORAINA TPApK —> [MAC Dst|MAC Src|IP Src [IP Dst|
= I—I——'
Oo:on power ~«— [MAC Src[MAC Dst|IP Dst[IP Src
ucxoaawmii Tpadmk

PucyHok 7.3. LLnelip cemesoeo yposHs

7.7. Wneid TpaHCNOPTHOrO YpOBHS

Ha TpaHcmopTHOM ypOBHEe BXOASIIMII TpaduK, He comepsKalluii IMOBPEKIEHHBIX ITaKeTOB,
nepeHanpassiercsi oopatHo. IIpu stom, mommumo mnepectraHoBkM MAC- u IP-ampecos,
MeHsITCsI mectamy Homepa TCP/UDP-1opTOB OTIIpaBUTES M IOTy4YaTeIsl.

Ilpumeuanue. Homepa TCP/UDP-mOpTOB MEHSIIOTCSI MeCTamMM TOJIBKO B ciay4ae, ecau Tmone «Protocol»
B IP-3arosioBke umeet 3HaueHue 6 (TCP) uau 17 (UDP).

Ipumeuarue. Ecnu BXxomsmuii makeT comepskuT MPLS-MeTKy, oH OymeT IepeHampaBjieH 6e3 M3MeHeHUs eé
3HaYeHMs.

X - noBpexXAEHHbIM NakeT wneid 4-ro ypoBHSa
OOXOoo
o EXOLAMA TpadK —3»-[MAC Dst|MAC Src|[IP Src [IP Dst | TCP/UDP Src[TCP/UDP Dst]| D
< 0osiog ~«—]MAC Src[MAC Dst]IP Dst]IP Src [TCP/UDP Dst[TCP/UDP Src |
uoxoaaumii Tpaguk

PucyHok 7.4. llinelip mpaHcnopmHoz20 ypoeHs

7.8. NMpaBuna 06paboTKn NOTOKOB AAHHbIX

[Tpu BriIroyeHun nueiiga kaHaabHoro (L2), cereBoro (L3) u TpaHcriopTHOro (L4) ypoBHeii
He IepeHarpaBJIsIIOTC:

— TaKeThbl C HeIIpaBUIbHOM KOHTPOJIbHOM cymMoit (FCS);
— makeTsl ¢ oguHakoBeIMu MAC-anpecamu OTIIpaBUTENIS U T1OJIyYaTesis;
— 6noku gaHHbIX mpotokoaa OAM (OAMPDU) u ARP-3ampochi;

— IIaKeThl, pa3Mep KOTOPBIX MeHbIIe 64 6aiiT mau 6osbiae 9600 6aiiT.
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[Tpu BrItouenuy uneida kanaabHoro (L2), ceteBoro (L3) u TpaHcriopTHOro (L4) ypoBHeii
He TepeHarpasisioTCA U MOCTYNAKT Ha LeHTpalbHbIi rpoueccop (UII) mis nocimenyroieit
00pabOTKM COOOILIEHNS C/IeYIONIMX ITPOTOKOJIOB:

8. Tabnuya 7.1. [lpomokonsl, coobuieHUs komopsix obpabamsigaromcs LIl

IIpoTokon YcnoBue otmipaBku Ha III1

ICMP niosie «Protocol» B IP-3arosoBke nmeeT 3HaUeHMe «1»
DHCP Homep UDP-miopTa nosiyyaTesst «67» uam «68»

DNS Homep TCP- yiu UDP-niopTa mosryuatess «53»

ARP riosie «EtherType» umeet 3HaueHue «0x0806»

OAM MAC-aapec nosryuartens «01:80:¢2:00:00:02»

SSH Homep TCP-nopTa nosydaTesns «22»

PTP, layer 2 riosie «EtherType» umeer 3HaueHue «0x88F7»

PTP, layer 4 Homep UDP-niopra nostyuaresst «319» yim «320»
Telnet HoMmep TCP-mopra mnosiyyaresns «23»

ET-discovery

HoMep UDP-miopTa nomydaTens «32792»

TWAMP-control

HoMmep TCP-miopTa nmosnyuaresns «862»

NTP

Homep UDP-niopra nostyyaTtesst «123»

IIpumeuanue. Ha LI mocTymaioT TOJBKO MMAaKeThl, IpeAHAa3HAUEHHbIE MTOPTY MpMbOpa, Ha KOTOPOM OHM ObLIN
nosydyeHbl. K TakMm makeTam OTHOCSITCSI Te, V¥ KOTOpbIx MAC-agpec momyuaTesnsi MIMPOKOBEIATebHBbIN,
rpynoBoit uiu paBeH MAC-azpecy ropra rmpubopa.

8.1. Cratuctuka

[Tpu BRIIOYEHUM 1ITeiida aBTOMAaTUUECKH 3aITyCKAeTCsl CO0P CTAaTUCTUKN:
— L1: no npuHuMaemMmomy TpaduKy;
— L2, L3, L4: no npuH“uMaeMOMYy ¥ liepelaBaeMoMy Tpaduky.

JLJ1st TpoCcMOTpa CTaTUCTUKY UCTIOIb3YeTC sl KOMaHaa «statistics».

CuHTaKcHUC

statistics [-h] [brief | a | b | clear]

MNapametpbl

— 0e3 mapaMeTpOB — BBIBOJ, KPaTKOI CTAaTUCTUUECKOI MHPOpMaImum Ajist TopToB A u B:
KOJIMYECTBO IepeaHHbIX M MIPUHSITHIX KaJIpOB M 0aiiTOB, BEJIMUYMHA HATPY3KY HA ITIOPTY

— -h, --help — cripaBka 1o komaH/ie

— brief — BrIBOJ KpaTKOI1 cTaTUCTUUYECKOI MHPOpMAaLIMM IJIs TOPTOB A 1 B: KOJIM4YeCTBO
repeaHHbIX U IPUHSTHIX KaZpOB 1 6aiTOB, BeMUMHA HATPy3KMU Ha TTIOPTY

— [a | b] — BbIGOp mMOpTa IJisT BBIBOJA TOAPOOHONM CTATUCTUYECKON MHMOpMAIUN:
10 pa3Mepam KaJipoB, M0 TUIIaM KaZpOB, TT0 OIMOOYHBIM KaJpaMm, M0 YPOBHSIM

— clear — yaoajieHne CTaTUCTUKAU

19



9. CraHpapTHblie KOMaHAbl

[Tocse mogkIoYeHust K Ipubopy (cM. pasgen 5), IOMMMO KOMaH/[I, IJjIsi HACTPOJiky muieiida

M IIPOCMOTPA CTATUCTUKHU, HOCTYIIHBI CJIeAYIOIIMe CTaHOAPTHbIEe KOMaH/IbI:

1. Hacrpoiika cetu: status, dhclient, ip/ifconfig, ifup/ifdown, ethtool, netstat, arp.

2. lnarHocTuka ceTu: ping.

[N

. YpaBieHue BpemeHeM u naToii: date, ntpq, ntpdate.

4. YacTo ucroab3yeMbie MporpaMMbl: vim, nano, cat, grep, iconv, sort, man/info.
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10. O6HOBNEHME NpOrpaMMHOro obecneveHus

O6HOBIEHHOE ITporpaMMHoe obecrieueHye (IT0) MOXKeT BKIIOUATh KaK MCIIpaB/IeHe OIOOK,
TaK ¥ HOBble (YHKIMOHA/IbHbIE BO3MOXHOCTM. CoxpaHEHHbIe Ha TMpMbOpe TaHHbIE
M HACTPOMKY B IIpoIiecce OOHOBIEHMS HE 3aTParuBaroTCsl.

10.1. MexaHu3M o6HOBNEHUSA

[Ilpubop moamepskMBaeT MexXaHM3M 0e30MacHOro OOHOBJIeHMS uepe3 VIHTepHET WK
JIOKaNIbHYIO0 ceTh. SD-KapTa COmepKUT ABa pasnesia: aKTMBHbBINM M pe3epBHbIA. 3arpyska
npubopa BBITIOJIHSIETCS C AaKTUMBHOTO pasfena, a OOHOBJEHMSI YCTAHABIMBAIOTCS
Ha pe3epBHbIii. IToc/e yCIIemHoro 0OHOBIeHSI aKTUBHBIN U pe3epBHbBIN pa3aesl MeHSIOTCS
MeCcTaMM.

10.2. Nopspok o6HOBNEHUS
1. YcraHOBKA OOHOBJIEHMIA BBITIOJIHSIETCS C TIOMOIIbIO KOMaHIbl «update-rootfs»:

— ¢ caiita http://metrotek.spb.ru;
— C BHYTpPEHHEro pecypca;
— crpubopa.
B mepBbIX IBYX Cay4yassx He06XOAMMO YOeIUTbCsI, UYTO MPUOOp MOAK/II0UEH K ceTu IHTepHeT

MUIM K BHyTpeHHeil ceTu. IIpu ycTaHOBKe OOHOBJeHMII ¢ Ipubopa HeOoOXOAMMO CeTeBoe
nogkiaoueHne mexmay ITK u mpubopom.

2. TlogkmounThes K mpuobopy no uHtepdeiicy USB mim Ethernet (cm. pasgen 5) nop,
YUYETHO 3aIMChI0 «r00t».

3. IIpu ycraHOBKe OGHOBJIEHUIA C caiiTa BBeCTU KoMaHay «update-rootfs», B kauecTBe
aprymeHTa yka3aTb URL apxuBa ¢ 0GHOB/IEHUSIMU:

# update-rootfs http://metrotek.spb.ru/files/etln/latest/name

rge «<name» — MM apxmBa C OOHOBJIEHUSIMMU.

Hanpumep:

update-rootfs
http://metrotek.spb.ru/files/etln/latest/rootfs.etln.20151030.tar.gz
Downloading the image tarball from
http://metrotek.spb.ru/files/etln/latest/rootfs.etln.20151030.tar.gz
Successfully downloaded the image tarball

Downloaded image: rootfs.etln.20151030.tar.gz

Found root filesystem image version rootfs.etln.20151030.tar.gz.Install? (y/n)

4. Tlpu ycTaHOBKe OOHOBJIEHMII C BHYTPEHHEr0 pecypca BBeCTU KoMaHIy «update-rootfs»,

B KauecTBe aprymeHTa yKa3aTb URL apxyBa ¢ 0GHOBJIEHUSIMMU :

# update-rootfs http://host/path/name
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rae «host» — [P-azmpec i JoMeHHOe UMS y3J1a, COAEPKAIero apXuB ¢ OOHOBIEHUSIMMA;
«path» — yTh K apXUBYy C OOHOBJIEHUSIMU;

«name» — MM apXyBa C OOHOBJIEHUSIMM.

5. B ciriydae ycTaHOBKYM OOHOBJIEHMI € TpMOOpa:
1) Ckomuposarts daiin ¢ ITK Ha mpubop:

# scp user@your-host:/any-path/name /path
rae «your-host» — nms I1K;
«any-path» — mmyTh K apxuBy ¢ o6HOB/IeHUsIMM Ha 1K
«name» — UMsI apXuBa C 00HOBJIEHUSIMA.
2) YcTaHOBUTH OOHOBJIEHMSI:
update-rootfs file://path/name
rae «path» — MMyTh K apxXMBY ¢ OOHOBJIEHMSIMM Ha IIpuUbOpeE;
«name» — UMsI apxXMBa C 00OHOBJIEHUSIMMA.

6. Ilocse ycriemHoro 06HOBIEHNSI B OKHO TEPMUHAIBHO ITPOrPaMMBbl BHIBOAUTCS
coo0OI11eHne:
The update procedure finished successfully.
The new filesystem has been selected for the next boot.
Please, reboot the device in order to boot it.
(Your current system is on SD1. In the case of a fatal error you can recover
using the ‘boot‘ shell command or the U-boot shell.)
B saTtom COO6H_L€HI/II/I YKa3bIBA€TCA MM TEKYIIETO daKTMBHOTIO pa3eiia, B IdaHHOM CjlIydae
SD1. OHo noTpebyeTcs IIpyU BOCCTAaHOBIEHMM PabOTOCIIOCOOHOCTH ITpMbopa
(cMm. paspen 10.4).

O6HoBeHHas Bepcus 10 GymeT MCIoab30BaThCS Cpa3y IOC/Ie aBTOMATUUYECKO
repe3arpysku mpubopa.

Ipumeuarue. Ecii BO3HUKHET HEOOXOAMMOCTh BO3BpaTa K Ipenbiayieir Bepcuu 10, ciiemyeT BbIITOJIHUTD
IeiCcTBUS, ONMMCaHHbIe B pa3geie 10.3.

IMpumeuanue. B ciyyae HeEymAyHO! IOTBITKM OGHOBJIEHUSI IJIsI BOCCTAaHOBJIEHUSI pabOTOCIIOCOOHOCTU
pr6opa Heo6X0AMMO BbITTOIHUTD IeICTBUS, OIMCcaHHbIe B pasmesne 10.4.
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10.3. BoccraHoBnewune npeabiayweini sepcum MNO

It TOTO, UTOOBI BEPHYTHCS K Ipenbiayieii Bepcuu 10, cienyer:

1.

[MToaxmounThbes K mpubopy mo nutepdeiicy USB unn Ethernet (cm. pa3gen 5) rof
YUYETHOM 3aIMChI0 «r00t».

. OmpepenuTb MMS pe3epBHOIO paszea, BBels kKomaHay «show-boot». Ota komanma

BBIBOJMT CITMCOK pa3nesioB SD-KapThl C yKa3aHMeM, KaKOM U3 HUX SIBJISI€TCS aKTUBHbBIM.
Pa3gesn, He MMM COCTOSTHUS «Active», IByIsieTCsl pe3epBHbIM. Hanmpumep:

# show-boot

Loaded image: SD1

Available images:

Name Status Mount-point
SD1 Active /tmp/mnt/sd-rootl
SD2 /tmp/mnt/sd-root2

B sTOM npumepe UM pe3epBHOro pasgena — SD2.

. BBectn komanHpy «boot SD?». B kauecTBe aprymeHnTa «SD?» yka3aTb UM pe3epBHOTO

pasgesna. [l ipuMepa, pacCCMOTPEHHOTO BbIIIIE:

# boot SD2

[Tocyie okOHUAHMS 3aTPy3Ky IIPUOOP roToB K pabore. Homep Texyieit Bepcuu [TO MOKHO
MPOBEPUTh KOMaHA0 «Show version».

10.4. BoccTraHoBneHne npubopa

Ecsiu ipy 06HOBIEHMY TTpUO0pa BO3HMK cO0ii 1 HOBast Bepcus [10 He 3arpyskaeTcs, IJis

BOCCTaHOBJIeHMS pabOTOCIIOCOOHOCTH MMPMOOpPa HEOOXOAMUMO:

1.

[ToaKII0UNUTHCS K Tpubopy mo uHTepdeiicy USB (cM. pasmen 5.2) o yUeTHO 3alChI0
«root».

. Tloce YCIIENTHOI'O MOAK/IIOUYEHMS BBECT KOMaHOY «reboot».

. B mepBble cekyHIbl HAUaIbHOJ 3arpy3KM Ha3KaTh Ha KaaBuiry Enter, mpepBaB 3arpysky

" BOWIS B KOHCOJIb 3arpy3unka U-Boot.

OHpe,Z[e.T[I/ITb HOMeP aKTMBHOI'O M pe€3€pBHOTIO pa3aea. KomaHga <<printenv rootpart»
BBIBOOAUT HOMEP aKTMBHOTO pa3aesia:

# printenv rootpart

rootpart=3
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B sTOM 1npuMepe HOMep aKTUMBHOIO pasneiia — 3. Bcero paspgesos aBa, ux Homepa 2 u 3.
CnenmoBaTe/ibHO, HOMEP pe3epBHOro pa3aena — 2.

5. [lyis BocCTaHOBJIEHUS MpUbOOpa MepeKIIOUNThCSI Ha Pe3epBHbIN pasaen:

# setenv rootpart 2

6. CoxpaHUTb U3MEHEHMUS :
# saveenv
Saving Environment to MMC...
Writing to MMC(@)... Timeout on data busy
Done
7. BBecTu komaHay «boot»:

# boot

8. Tlocne okoHUaHMS 3arpy3Ku IpMOOP roToB K paboTte. Homep Tekymieit Bepcun I10 MOKHO
IIPOBEPUTh KOMaHIO0M «Show version».
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11. TexHnueckoe ob6cnyxmpaHue

TexHnueckoe o6CTy>KMBaHME MpuUbHOpa 3aK/II0UAETCsI B EPUOANUECKOM BHEIIHEM OCMOTpE
yCTpOJicTBa, 6/0Ka NMUTAHUSI M Kabesieil C IIeJbl0 COMEePKaHMs B MCIPAaBHOM UM YMCTOM

COCTOSIHUMN.
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12. TexHuuyeckasa nogpepKka

3asIBKM T10 BCEM TEXHMUYECKMM BOIIPOCAM IPUHUMAIOTCS CJTYy>KO0¥ MOAAEPKKY 10 pabounm
nHsiM ¢ 10:00 mo 18:00. O6paTUTHCS B CITY3KOY MOXKHO:

— 1m0 Tenedony: +7 (812) 340-0118, +7 (812) 340-0119;

— 1o e-mail: support@metrotek.ru.
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13. Cneundukaumm

13.1. O6bwme xapakTepUCTUKH

VuTepdeiichbl

Wutepdeiicel (A u B)

2xR]J-45 (10/100/1000 BASE-T)

WHTepdeiichl yripaBaeHusI

- 1xRJ-45 (10/100/1000 BASE-T);
— Ixmicro USB AB OTG (host, device);
— 1xmini USB B KOHCO/Ib.

JoronHuTeNbHbIe PYHKIMN

- backup-niuraune;
— JaT4YMK 11 MOHUTOpUHTA TemnepaTypbl FPGA.

Ousnueckue rnmapamMeTpbl

Pa3mepbl Koprryca rpubopa (I x111xB) 154x84x38 MM
Macca nipubopa 0,205 kr
JJIeKTponuTaHue

HanmeeHMe IINTAaHWUSA

12 B BHe1IHMI1 6JI0K IUTAaHUS

[ToTpebasemast MOIIHOCTD

~17,5BT

YcmoBus SKCIyaTauumn

JIuamna3oH pabounx TemMIiepaTyp

0-35°C

[narasoH TeMmmeparyp
TPAHCIIOPTUPOBKYU U XpPaHEHUS

-10...+45 °C

OTHOCHUTe/IbHAS BJIaKHOCTb BO3ayXa

80 % nipu Temnepatype 25 °C

13.2. TectupoBaHue

[llneitd (Loopback) | MHTe/MneKkTyanbHbli ieiid Ha Gu3MueckoM, KaHaATbHOM, CETEBOM
Y TPAHCIIOPTHOM YPOBHSIX.

CraTucTuka [To TuIam KajipoB, IO pa3mMepam KaJpoB, 110 YPOBHSIM,

(RFC 2819) T10 OIIMOOYHBIM KagpamM. KomuecTBO MPUHSITHIX U TTepeTaHHbIX

MaKeToB, OTOOpaskeHMe Harpy3ku Ha MTOPTY B peaibHOM
BpemeHu. Turbl KagpoB: broadcast, multicast, unicast.
Pacripenenenue no pasmepam. KonmnuectBo Kagpos,
repefaHHbIX Ha KAHAJIBHOM U CETEBOM YPOBHSIX.

[TakeTsl cBepxMasioit (runt), cBepx60sbIoii (jabber) niauHbI
1 makeTsI ¢ omnbouHoit CRC.

13.3. JononHuTenbHble NPUHAANEKHOCTU

KpoHuurrein s
KpenieHus Ha DIN-peliky

[Tpu6op MOsKeT KpenuThCs Ha cTaHAAapTHYI0 DIN-peiiky

C TIOMOUIbIO0 KPOHIIITENHA, KOTOPBIN IIPUKPYIMUBAETCS
camMopes3aMy uepes IOArOTOBJIeHHbIEe OTBEPCTUS B KOpPITyce
npubopa. KoMIiekT, COCTOSIIINI 13 KPOHIITeiHa

Y CaMOPe30B, IIOCTABJISIETC 110 IIpeiBapUTe/IbHOMY 3aKasy.
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