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OCHOBHU MOMEHTH

* DOU3NYECKH CIIOU. XaAPAKTEPUCTUKH
* IIpeHocHa cpena

* Crangaptu

 BugoBe xadeiu

* Bunose kogupaHus

* YcrpolicTBa, padOTEH Ha TO3U CJIOM
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Ddusnudecku CciIou

Pasriexaa ch00IIEHUETO KaTo IOpEeanIia OT
OMTOBE, a HE KaTo cTpykTypa Ha PDU.

Koaupa Te3u OMTOBE KaToO CUTHAJ B
IpeHOCHATa cpea.

He Moxe n1a KOMyHUKHUpa C TOPHUTE CIIOEBE.

He moxe ma naeHTUQHUumMpa ycTpoucTBara B
CErMEHTA.

Drata Link Frare | Metwork - Frarne Drata Link

)

Header Header Trailer

Physical 1 1al1lolol1l1t1lalnl Physical

)

Bits
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Cragmaptu

* CraggapTuTe Ha (PU3HYECKHUS CIOU Ca
MMILUICMCHTHUPAHU B Xapayepa.

— Cu3pagar ce ot I1SO, EIA/TIA, ITU-T, ANSI, IEEE.

* OTHacAT ce 3a:
— Ilpu nipenaBane - KoaupaHe, CUTHAJIU3AlUA, MOLYJIalus. . .
— B ycTpoiicTBara — uHTEp(PEicH, MOPTOBE, MPEKOBHU KapTH

— B kabennTe — KOHEKTOPH, EKPpaHUPOBKA, OOBHUBKA,
pPA3CTOSAHUS HA IPEIABaHeE. ..

* Cra"HIapTUTE HA TOPHUTE CIIOEBE Ca
MMILIEMEHTUPAHU B coTyepa.

— Cw3maBar ce ot IETF.
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[IpenHa3zHadeHne Ha PU3UUECCKUS CIOU

Source Node Destination Node
Application I Encapsulation and De-encapsulation Application im
Presentation i Presentation Im

l Application Data i
Session i Session im
Segments
Transport | DATA " DATA || DATA ] Transport
Packet
Network I Header l DATA, I Network
Frame
Data Link Header | Header DATA Trailer Data Link
Physical S Physical
i‘fa LidofifolJofifijifofo]i] “S"I"‘"'
Signal
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POU3NYECKU U CIICKTPUYECKHU
XapakTEpPUCTUKHU HA cpeaara

MexaHu4yHU XapaKTEPUCTUKU
(MaTepmaan, pa3CcTOSHHS,
IIMHOBE) Ha KOHEKTOPUTE H

NICs

buToBeTe ce MpeaCcTaBiT
(KOoaupar) CbC CUTHAIN
(encoding)

MmMa 1 curaanm, KOUTO HOCAT
KOHTPOJIHA MH(pOpMAaLIUs

JIOLL. JI-p UHX. AWJIbH XBKb
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KoaupaHe v curHajan3anus

Curaanm3anus (Signalling) — mpeo6pasyBane Ha
OUTOBETE B CUTHAJIH.

[Ipy MHOI0 HECKH CKOPOCTH OUTHT C€ IMpeoOpas3yBa
OUPEKTHO B CUTHAJIH.

[Ipy MO-BHCOKHM CKOPOCTH MMa CTHIIKA Ha KOJUPAHE, a
CJI€Jl TOBA CThIIKA HA CUTHAJIN3alMs, KbJIECTO
CJICKTPUYECCKUTE UMITYJICH CE€ M3Ipalar 1o MeJCH Kaoel
WJIA CBETIIMHHUTE UMIYJICH - II0 ONTHYEH KaOell.

Physical E E (=] = sm = £ g
Signali S S 2 "' = = 2 =4
nalin - n — - ~— A\ W
Sublayer o = v €= S = o2 S = Q =
- - S =] N'E =] N 0 D =2
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S e s S e
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O o o~ £ R £ n = -
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Medium < < & = =) = =] gE
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IIpenocHa cpena

* MeneH kaden

— YCyKaHa JIBOMKa
* ExkpaHupaHa

* Heekpanupana
B I B N

— Koakcuanen
* Acben NEEEREEE
* THHBK Dighs — —
 OnTnueH Kaoen A\
e
— MM

* bezxuuHa cpena
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Llym

EnexTpuuecKUTe CUrHAIN 110 MEICH Ka0ell ca
10/, BIMSHUE HA IITYM:

— EnexrpomarantHa uatepdepenius (EMI) |
HarpuMep OT (PIIyOpECIEHTHN OCBETUTEIN U
CIEKTPUYECKH MOTOPH

— Pagmo gecrorn (RFI)

— Crosstalk mexmy >xumure B efuH KaOea UiH
MEXTy OJIM3KO-Pa3MOI0KECHN KaOeIr

JIOIL. JI-p UHXK. AUJIbH XBKb



IIpeomonsaBane

e KabOenu ¢ MeTasiHa OOIIIMBKA

* YCyKkBaHE Ha JBOMKHUTE 3a €(PEKT camo3alura
(cancelling)

* 30arBaHe Ha okaOensiBaHE Mpe3 00JIaCTH C
Iy M

* BHMMaTeIHO TepMHUHUpPAHE HA KaOEIUTe

10/1/2024 JOILL. I-p MHK. AHIbH XBKb
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Koakcuaiieq xaoeln

B nieHTspa - IpOBOIHUK
N3onaus
MenHa Mpexa 3a eKpaHUPOBKAa

BbHiaa nzomnanusa

JOL. 1-p UHXK. ATbH XbKb
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KoakcuaiieH kaoei

JIoOBp 3a BUCOKOYECTOTHH Paguo U BUACO
CUTHAJIU

M3mos3Ba ce 3a aHTEHH M IIPEHOC IIPE3
Bb3AYIIIHA CPEa

M3non3Ba ce 3a kabenHa 'V u IHTEpHET B
KOMOMWHAIINA C OIITUYEH KaOelT.

[Ipenu nmoeue oT 20 TOAWHU CE MOJI3BAIIIE B
Ethernet LANS.

JIOIL. JI-p UHXK. AUJIbH XBKb

11



Ka0ex ¢ ycykaHu JBOMKU
* 8 KMIIM, YCYKaHU B 4 TBOUKH U C BbHIIIHA
M30JIalu s

* Te ca uBeTOBO KOAUPAHU 110 IJIACTMACOBOTO
ITIOKPUTHE

 Haii-uecTo ce nmoisBa B Ethernet LANS

7
//
, L
=~
-
\;‘\
\
\
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Buiose kadean ¢ yCyKaHd JBOMKH

Crapu:
é * Cat 3 —3a npenaBaHe Ha T71aC — TENEPOHHU
JTUHUU
Category 3 Cable (UTP) » (Cat 5 —3a npenasane Ha ganau - 100Mbps
» (Cat 5e —3a npenasane Ha ganau - 1000Mbps
CBbBpEMECHHHU:

« Cat6, Cat 7, Cat 8 — 3a npegaBaHe Ha JaHHU

Frequency 250MHz 600MHz 2000MHz
Maximum Transmission 25 Gbps/
Speed 1 Gbps/10 Gbps 10Gbps 40 Gbps

100m with 1 Gbps/

Distance 37-55m with 10 100m 30m
Gbps
Number of Connectors
. 4 4 2
in Channel
Cable Construction UTP or Shielded Shielded Shielded
Class I: RJ45
C tor T RJ45 Non-RJ45
onnector Type on Class II: Non-RJ45
Expensive than Expensive than .

Cost High

previous categories | previous categories

10/1/2024 ‘ JOIL. I-p MHK. AIbH XBKb
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RJ45 xoHekTOpH

 3a patch xabemnn

 3apo3erka (punch down)
 3amanen (patch panel)

10/1/2024 JOIL. I-p MHK. AIbH XBKb 14



IIpaB ka0en

* EnHaxkbB B ABaTa Kpas o

e 33 BpB3Ka MCXKITY: Pair 2 [Pain Pair 4
PC - switch Al A
PC - hub m

router — switch
router- hub

e [lonoxxenure Kad€EIM B IO, CTEHU, OKAUEH
TaBaH Ca IIPaBHU.

10/1/2024 JOILL. I-p MHK. AHIbH XBKb 15



Crossover kaoe

o JIBoviku: 1u3/2ub
* 3a Bpb3Ka C €AHOMMEHHHN YCTPOUCTBA

pc-pc O O

Pair 2

Pair3d _Pair1. Pair4

>
>

PC-router (], &

router-router & &
Switch-switch &/ &7

—

ol

1]

Y

th nn;
[=r]

]
[==]

Switch-hub & = —
HUb hUb g g Palrz[p/a{1| |7{4
Uehiull: z ~— . | Transmit

Receive e~ — Receive

10/1/2024 JOIL. I-p MHK. AIbH XBKb




10/1/2024

Rollover kaoein

Camo 3a ynpaBJICHHUE HA
MPEXKOBU YCTPOUCTBA

1-8 cpemy 8-1

S S

ey I

oy

3a KOH30JIHA Bpb3Ka OT CEPUECH
nopt Ha PC 3a koHpurypupasne
Ha router/switch

CrelajieHd ka0el WiH C
npexoaHuk oT RJ45 kM DB9.

JIOIL. JI-p UHXK. AUJIbH XBKb
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UTP xaben

* EIA/TIA uma cTangapr 3a HEro

* Kareropus 5, ¢, 6, 7, 8 ce u3noJi3Ba 3a
100Mbps Ethernet.

» Cat 5e,6,7, 8 moxe na ce uszmon3na 3a Gigabit
Ethernet.

* bpodT Ha yCyKBaHUATA HA METHD €
BHUMATEITHO KOHTPOJIUPAH.

Category Standard Bandwidth Max Data Rate Shielding
Cat5e 100MHz (up to 350) 1000Mbps UTP or STP
Cat6 250MHz (up to 550) 1000Mbps UTP or STP
Cat6A 500MHz (up to 550) 10Gbps UTP or STP
Cat7 600MHz 10Gbps Shielded only
Cats 2000MHz 25Gbps or 40Gbps Shielded only

10/1/2024 JOILL. I-p MHK. AHIbH XBKb



3ammTeHa ycykaHa naBovika (STP)

e JKuuure ca 3alIMTEHU CPEIy IIyM
* IIo- ckpna ot UTP
* Moxe na ce moi3Ba B 10 Gbps Ethernet

Jacket Braided Shield Foil Shield Twisted Pairs

v

10/1/2024 JO1L. 1-p WHXK. AIBH XBKb
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OnruyeH Kaodel

* IIpenaBa cbC CBETIIMHHU UMITYJICH

* 3a full duplex

* Hsama po6nemu ¢ RFI/EMI mym

e HsKOJIKO OITHUYHM BJIAKHA B €JIUH Ka0eJl \

Strendgthening Material

Jacket {Armid Yarn) Buffer Cladding
Armid Yarn ‘

Buffer

Cladding Core

)

Jacket (Typically PVC)

Core

10/1/2024 JO1L. 1-p WHXK. AIBH XBKb 20



Single mode ontuuen kabden

* CopueBuHa ¢ guaMeTsp 8 — 10 Mukpomerpa

* JlazepeH U3TOYHHUK HA TOYHO €AUH JIbY
CBETJIMHA

e Pascrosuue no 100km

* ®oToanoaM IMpeodpa3yBaT CBETIMHATA
00OpaTHO B €JIEKTPUUYCCKU CUTHAIU

10/1/2024 JO1L. 1-p WHXK. AIBH XBKb 21



Multimode ontruen kaoel

* CoppueBuHa ¢ quametrsp 50 — 60 Mmukpomerpa

* LED u3TO4YHHK Ha CBETIIMHA OCHUTypsIBa
HSIKOJIKO JTb4Ya CBETJIMHA C Pa3JIUYHU BIJIH,
KOWTO IMPEMUHABAT C PA3JIMYHU CKOPOCTH

* PascrosHus 1o 2Kkm, orpaHUYeHH OT
TUCIIEPCHS

* dOoTOAMOIHH PELICITOPU
 Ilo-eBTuH ot single mode

10/1/2024 JO1L. 1-p WHXK. AIBH XBKb 22



Fibre optic konekTopH

- coball

Straight tip (ST) connector Subscriber connector (SC)
single mode multimode

. W, _.-"-..

Single mode lucent connector Multimode lucent connector

>

Duplex multimode lucent connector (LC)

10/1/2024 JOIL. I-p MHK. AIbH XBKb 23



besxuuna cpega (Wireless)

* PaboTu ¢ paaro4ecToTH
* Hama pasxoau 3a uHCTanausa

 XOCTOBETE Ca CBOOOJIHU Ja CE MECTAT

Wireless access point Wireless adaptor

10/1/2024 JOIL. I-p MHK. AIbH XBKb 24



[Tpo6nemu mpu Wireless

* UnaTepdepenuns ot apyru wireless
KOMYHMKAIH, 0€3KUYHH TeIe(OHH,
(IIyOpECIICHTHU OCBETUTEIN, MUKPOBBIHOBH
[MEYKHU. ..

* Marepuaiaure, OT KOUTO € U3rpajicHa crpajara
MOKE JIa OJIOKHpaAT CUTHAJIUTE.

e CurypHocTTa MOxe 1a ObJie IIpooaeM.

10/1/2024 JOILL. I-p MHK. AHIbH XBKb 25



Wireless mpexu

» IEEE 802.11 - Wi-FI. U3nomsea CSMA/CA

 |[EEE 802.15 — Bluetooth, ZigBee, 610\ WPAN

CBbpP3Ba JBOMKA YCTPOUCTBA HA MAJIKH
pascrosaus (rmoa 250m).

* IEEE 802.16 — WIMAX, LTE 3a broadband
HOCTBII.

* Global System for Mobile Communications
(GSM) — mpexu 3a MOOMITHU TenepOHM.

10/1/2024 JOILL. I-p MHK. AHIbH XBKb
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XOPU3OHTAIIHO U BEPTUKAITHO
OKaO€IIsIBaHe

Haorizontal cable
Wiall socket Fatch panel _5

Patch cable Patch cable

{ Fatch panel

Host

Vertical cable

{ Patch panel
Horizontal cable %
Wiall socket Fatch panel .
Fatch cable Patch cable
Host Telecommunications Room

10/1/2024 JOIL. I-p MHK. AIbH XBKb
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300p Ha TN Ha Kadena

JAbJsKMHA
Kbae:

Iena:
EMI/RFI mym
Bandwidth:

High capacity link

JlecHa nHcTaJIanus

10/1/2024

Jlo 100m
Camo B crpaau
I1o-eBTHH
Biuse ce

3a OpUIOKEHUS C T10-
HHUCKH M3WCKBaHUS
KbM

Bandwidth

IHo-monr

ITo-nmecHo ce
WHCTaJINpa

JIOLL. JI-p UHX. AWJIbH XBKb

IIOBEYE
B/U3BBH CTpaju
[To-cxbn

He ce Biusie

3a OpUIOKEHUS C T10-
BUCOKH HU3UCKBAHUS
KbM

Bandwidth

ITo- 1oOBp

[To-TpynHO ce
UHCTAJINPA

28
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BugoBe koaupaHe

NRZ

NRZI
Manchester
4B/5B
MLT-3

29



NRZ - non return to zero

* MHOro 1pocra CucTemMa 3a CUTHaJIu3aIus

e 1 ¢ BUCOKOBOJITOBOTO ChCTOSHUE, O €
HUCKOBOJITOBOTO

* B®B Bceku bit-mepuoa HanpeKeHNUEeTo He ce
Bpbina KeM 0 (NRZ)

0 1 0 1 1 0 1 1

10/1/2024 JOILL. I-p MHK. AHIbH XBKb
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NRZ nipobnemu

* JIbara nopeauna ot 1-um mion 0 Mmoxe na
pa3cuHXpoHu3upa (1iming) u3mpamamoro u
I10JIy4aBalllOTO YCTPOUCTBO

* HeedexkTuBeH, nogaTiuB HA HHTEPEpEHLIUS

e NRZ He ce u3moi3Ba 3a BCIKAKBHU TEXHOJIOTHH
B KOMIIOTHPHUTE KOMYHHUKALIAN

* NRZ moxe ga ce u3noa3Ba, ako ce KOMOMHHUpa
C KOJUpaHe

10/1/2024 JOILL. I-p MHK. AHIbH XBKb



Manchester kogupane

» Hampexxenuero ce cMeHS B cpeaTa Ha Bceku DIt-
IISpUO — IIoMara BCSIKO YCTPOMCTBO Ja CH
CUHXpoHHU3upa timing-a

* Ilamamusat ¢poHT e 0, HapacTBamMAT GpoHT € 1.

* IIpomsaara mexnay DIt mepuonuTe ce urHOpHpA.

« 10 Mbps Ethernet u3mozsa Manchester encoding
* He ¢ edpekTHBEH 3a MO-BUCOKH CKOPOCTH

L bittime ]

+Y

1 0 1 1 0

10/1/2024 JOILL. I-p MHK. AHIbH XBKb 32



Non-Return to Zero, Inverted-NRZI

10/1/2024

1 01 :1:0 0 :0:1T 1:0 1

Nz L A

NRZ! l [ ]

NRZI - manpexxenuero ce cMeHs B cpefara Ha Dit-
IICPUOL.

NRZI — Bcska 1 ce npeacrass upes npexon, a 0- ¢
OTCHCTBHUETO Ha MPEXO/I.

Konosete NRZ ce u3nos3Bar OCHOBHO 3a 3alluC Ha
MH(OpMaLMs BbPXYy MAarHUTHHA HOCHUTEIIH.

B LAN — NRZ ce n3nonssar ot crangapra [EEE
802.12 (100 VG — Any LAN) 3a npegaBaHe Ha JaHHH

110 YCYKAHU JBOUKHA MEIHU ITPOBOJTHUIIN.

JIOLL. JI-p UHX. AWJIbH XBKb
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4B/5B

* Ethernet ¢ ma 100Mbps u 6np3ara cThIIKa Ha
KOJIpaHe € IocJIeABaHa OT KOHBEPTUPAHE Ha
CUTHAJINTE.

* buroBere ce rpynupar no 4-Ku 1 IOCie Ce
KOAWpaT, KaTo BCsKa 4-Ka MMa CBO COOCTBEH
KO/,

* Hampumep 0011 ce kogupa xaro 10101 (4-bit
B 5-bit, 4B/5B).

 Tosa moOaBs U3MUIITHA OUTOBE, HO NMa
IpeauMCTBa

10/1/2024 JOILL. I-p MHK. AHIbH XBKb 34
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[IpequmcTBa Ha 4B/5B

2%  ¢¢

KoHTpoaHu komoBe Karo “‘start”, “stop” He morar
na ce 00ObpKaT ¢ JaHHU

KoaupaHeTo € Ch31aJICHO TakKa, 4e J1a UMar
NOCTAaThYHO IIPEXOAM 32 KOHTPOJI Ha timing-a

Konosete ca 6anancupanu ot 1 u 0, 3a ga
MUHHUMM3UPAT CHEPIrUsaTa, BIIOKEHA B CUCTEMAaTa

OcurypsBar no-g00po OTKpHUBAHE HA TPEIIKH —
pa3Io3HaBaT C¢ HeBAJIMIHUTE KOJIOBE

JIOIL. JI-p UHXK. AUJIbH XBKb

35



Data input

0000
0001
0010

0011

0100
0101

0110
0111

1000
1001
1010

1011

1100
1101
1110

1111
10/1/2024

Code Group

11110
01001
10100

10101

01010
01011
01110
01111

10010
10011
10110

10111

11010
11011
11100
11101

NRZI| Pattern

L
-

ut
L]

4B/5B

Code Group

11111
11000
10001

01101

00111
00100
Other

JIOIL. JI-p UHXK. AUJIbH XBKb

NRZI Pattern  Interpretation

snln Idle

Start of Stream part 1

Start of Stream part 2

End of Stream part 2

Transmit Error

J

|

1 r End of Stream part 1
L

I

Invalid codes

36



MLT-3

* 1 —nma nnpomMsiHa B HUBOTO

e 0 -gama

+V

10/1/2024 JOILL. I-p MHK. AHIbH XBKb

37



100 Mbps Ethernet mo UTP

» 100 Mbps Ethernet mspBo u3mnomnssa 4B/5B
KOOUPaHE

* Ilocne n3nomn3Ba MLT-3, 3a na pa3nonoxu
OMTOBETE B KaOela KaTo HUBA HAa HAIIPEIKCHUE

10/1/2024 JOIL. I-p MHK. AIbH XBKb 38



100 Mbps Ethernet mo onTrueH xaden

» 100BaseFX Ethernet mepBo n3nomn3pa 4B/5B
KOJIMPaHe

* ITocne mznonszBa NRZI konupaHle, 3a 1a Moxe
na ceetu/He ceetu LED mo multimode

OITUYHUS KaOe

* 1 —uma npomsHa, 0 —HsIMa IIpoMsIHA

1 1 0 1 0 1 1

10/1/2024 JOILL. I-p MHK. AHIbH XBKb 39



Gigabit Ethernet mo UTP

* 3mon3Ba CI0KHO KOJAMpPaHe, IOCISIBAHO OT
CJII0’KHA cXeMa 3a MpeoOpa3yBaHE B CUTHA 110
Ka0Oea, U3I0JI3BauK1 BCUUKU 4 NBOMKMU.

10/1/2024 JOILL. I-p MHK. AHIbH XBKb 40



I Ipu 110-BHCOKM CKOPOCTH Ha IPEIaBaHE

ITo cranmaptu: IEEE 802.3ak(Twinax), 802.3an (ycykaHa
nBOIKa 3a MeJieH kaben), 802.3ae (3a ontuueH kaden), 802.3ba

10/1/2024

MaxkcumaJjHo
TexHosiorust Tun kateu KaTreropus
pa3cTrosiHue

10GBASE-CX4 Copper, Twinax Catbe 15m/50m
10GBASE-T Copper, twisted pair Cat 6a/7 100m
10GBASE-LX4 FO,1310nm Multimode 300m

Singlemode 10km
10GBASE-SR FO,850nm Multimode OM1/OM2 33/82m

Multimode OM3 300m
10GBASE-LR FO,1310nm Singlemode 10km
10GBASE-ER FO,1550nm Singlemode 40km
10GBASE-SW FO,850nm Multimode OM1/OM2 33/82m

Multimode OM3 300m

Multimode OM4 550m
10GBASE-LW FO,1310nm Singlemode 10km
10GBASE-EW FO,1550nm Singlemode 40km
40GBASE-KR4 PCB bus 4x10Gb/s im
40GBASE-CR4 Copper, Twinax 4x10Gb/s m
40GBASE-SR4 Multimode OM3/OM4  [4x10Gb/s 100/150m
40GBASE-LR4 Singlemode 4x10Gh/s(CWDM) 10km
100GBASE-CR10 Copper, Twinax 10x10Gb/s m
100GBASE-SR10 Multimode OM3/OM4  |10x10Gb/s 100/150m
100GBASE-LR4 Singlemode 4x25Gh/s(DWDM) 10km
100GBASE-ER4 Singlemode 4x25Gh/s(DWDM) 40km

JIOIL. JI-p UHXK. AUJIbH XBKb
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YcTponcTBa Ha (PUBHUYECKHUS CIION

10/1/2024

» Konseprop (media
converter)

 IloBTOpHTEN (repeater)

» Konnentparop (hub =
multiport repeater)

JIOLL. JI-p UHX. AWJIbH XBKb
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KoHBepTop

IIpeoOpa3yBa CUTHAIUTE OT €AUH CETMEHT,
pEAIU3UPAH C €IHA IPEHOCHA Cpeia B APYT
CEIrMEHT, peaJIM3upaH € JApyra npeHocHa
cpela.

BuoBe KOHBEPTOPHU:

— KOAKCHaJICH Ka0eJI — yCyKaHa JBOMKa

— YcykaHa aBoiika — Wifi

— OnTryeH Kabell — yCyKaHa JIBOMKA

JIOIL. JI-p UHXK. AUJIbH XBKb
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lloBTOpHUTEN

weakened Signal Regenerated Signal

Ha mo-ronemu pa3cTosiHASL CUTHAJIMTE 3aTUXBAT U CE
M3KpHUBSIBAT B CIICACTBUE HA IIIYM B IPEHOCHATa Cpea.

[IpUEMHUKBT B TE€3U CIIy4au MOXE J1a TM UHTEPIIPETHUPA
TPENIHO.

[IoBTOPHUTENIAT BH3CTAHOBSABA IMTOJIYYEHUTE CUTHAJIU U
CJI€J] TOBAa OTHOBO IIPEIaBa PEr€HEPUPAHUTE CUTHAIIN HA
APYTA CETMEHTH.

C OBTOpPHUTEN CE MPEOJIOJISIBA OTPAHUYECHUETO HA
MAKCUMAaJTHOTO PA3CTOSHHE HA CETMEHTA, HAJTOAKEHO OT
CTaHJIapTa 3a CbOTBETHATA MPEHOCHA Cpeaa.

JIOIL. JI-p UHXK. AUJIbH XBKb
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KoH1ieHTparop

* XOCTOBETE, CBBP3aHU OT KOHIIEHTPATOP
noaenar bandwidth — cnonenena cpena.

e Camo0 eJHO YCTPOMCTBO MOXKE Jla U3Ipalla B
TaJIcH MOMEHT.

e (Du3myecka TOHOJIOTrHS - 3BE€3/a, JIOTHYECKa
TOIIOJIOTUSI- O0IIIa MIMHA.

=

10/1/2024 JOIL. I-p MHK. AIbH XBKb
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Bwropocu ?

bnarogaps 3a BHUMaHHETO !
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