CUHXpOHU3aLMs OPU OpEeJaBaHE HA
NAHHU. ACUHXPOHHO YU CUHXPOHHO
IpEIaBaHe.

npod. a1-p uHx. BeHera Anekcuena

8/2/2022 npod. 1-p urxk. Benera Anexcuesa



OCHOBHU MOMEHTH

* CHHXpOHM3AIMA IIPU IPEAABAHE HA JTAHHU.
* ACHHXPOHHO IIPEIABAHE.

* CHHXPOHHO NPEIABAHE.

8/2/2022 npod. 1-p unxk. Benera Anekcuena



Pexxumu Ha npemaBaHe

CUTHaI CHT'HAII CUTHaJI U IITyM CUTHal
I I

l ﬂl KOJIep J/ |~ nemonynaTtop

I - V7 Kanan V]
MOJTyJIATOP

KOMITFOTBP v~ xommoTsp

JeKoJIep

KomyHukanuoHHa
cucremMa

IMpcaaBaTclI IIPUCMHHK

CMYIICHUS
* IloTrouuTte OT JaHHKU MOrarT 1a CE€ ChbCTOIT OT PA3JIMYHU CIIEMECHTH:

— OutoBe —0/1

— CHMBOJIY — IOPEAULIM OT 8 OuTa

— 0JI0KOBE — IOpeaulia OT pa3IuyeH Opoii OMTOBE MU CUMBOJIU
* PexxuMu Ha IIpeaBaHe CIIOPE] BUA HA JJTAHHUTE:

— butoBo

— bantoBo

— CHUMBOJIHO

8/2/2022 npod. a-p unx. Benera Anexcuena



Pexxumu Ha ripe1aBaHe

* [IpueMHHKBT TpsIOBaA 1A MOXE JIa pa3oepe, ue €
3alI0YHAJIO MPEJaBaHe Ha TaHHU U J1a MOXE J1a Ce
CUHXPOHH3MUPA C IIpe1aBaTesl.

* [IppeMHHUKBT OIIPEACIIA HAYAJIOTO MU Kpasi Ha BCEKH
€JIEMEHT Ha MOJY4YaBAHUTE JTAHHU.

* Ta3m 3a/1aua € U3BECTHA KAaTO CMHXPOHMU3AIIUS.

* Pexxumu Ha nipeaBaHe, cnope] HaYMHaA Ha
CUHXPOHU3AIIMA:
— aCHHXPOHCH;

— CHHXPOHEH.

8/2/2022 npod. 1-p uwxk. Benera Anekcuena



8/2/2022

ACHHXPOHHO IPEIaBaHE

Koraro qanHuTe 3a npeaaBaHe ce€ TeHepUpar B
CJIy4YallHU MHTEPBAJIIM OT BPEME.

— BBBEKJAHE HA TEKCT OT KJIaBHATypa
— BpBb3Ka ¢ NPUHTEPH, MOJIEMHU, (DAKCOBE U JIP.

OOMKHOBEHO BCEKH CHUMBOJI C€ KOAUpa ChC 7 WUIIH 8§
outa, cbc cxeMa Ha kogupane ASCII u EBCDIC.

Koraro naHHUTE ce mpeaaBar Ciliy4anHo, MOXE J1a
MMa JIbJTM UHTEPBAIN OT BPEME, B KOUTO JIa HAMA
[IPEIABAHE 110 JIMHUATA.

[IppeMHUKBT TpsiOBa J1a MOXKE Jla CE€ CUHXPOHMU3HUPA
OTHOBO, KOTaTO IPEIaBaHETO 3all0YHE OTHOBO.

IIpenaBaHeTo U IPUEMAHETO CE TAKTyBaT
HE3aBUCHUMO U HE CE€ CUHXPOHU3UPAT.

npod. a-p unxk. Benera Anekcuena



ACHHXPOHHO IIPEaBaHE Ha
TOCJIEAOBATEIHOCT OT CUMBOJIH (1)

HENDCTCAHEN BPE WA EDRAN
WY MOfTHIMTE

y
o / E'.I'CL;LD:HT
st Fi
r

CTETOR A Crapmoe
AT i i ]

1 1 0 1 0 0 0 1  ANo 011 o0 11 00

* He ¢ HE0OX0OMMO 1a UMa BpEMEBA BPb3Ka MEKTY
OCJIEN0BAaTEIIHY 3HALM (MJId OAMTOBE TaHHU).

* OTaenHUTE CUMBOJIM MOrar fa ObJar pa3aciacHU
OT IIPOU3BOJICH NEPHUOJ HA HEAKTUBHOCT.

8/2/2022 npod. n1-p nHxk. Benera Anekcruena



ACHHXPOHHO IIPEaBaHE Ha
TOCJIEAOBATEIIHOCT OT CUMBOJIH (2)

HEYeTEH WM pAaBeM QCTAREH HEWINONIBAH 1N
Emusjiiﬁ;si::ﬁ““e 5 8o 8 WHOPMALMOHHK GHTa e bl GIEABELY CTApTaS. GHT
HEHINOMNIBAH 1 Ao = bt BPEME
\H‘h P
T Ty Ty Tl —
ETEE:M | | | | | i | | bP | CTOn
1 | I | | i | L ENEMEHT

o L

JlanHU - ¢ puKcupaH pazMep U popmar:

* 1 cTtapToB OUT

* 5-8 uHpOpMaAIIMOHHU OMTA - 3all0YBAa OT HAW-HU3IINUS OUT
* P OHT - KOHTPOJI IO YETHOCT - ONILIMOHHO

| wmm 1,5 nnm 2 cronoBu 6ura

Koraro HsMa npenaBaHe MEXXIy OpeaaBaTeal U IPUEMHUK
Bpb3Kara € B CBOOOJHO MOJ0KEHUE JBOMYHA 1-11a.

8/2/2022 npod. n1-p nHxk. Benera Anekcruena



ACHHXPOHHO MPEaAaBaHE - IIPUEMHUK

'y

TaxkTon

reweparop | (ISR SOOI
i | H ‘ ‘ Ha OTHHTaHeE II n HRMD_E_B_M_,

ChoToAHHE

Ha AMHHATA U f]l]l

==

o0 1 00 1 10 111
| —— Y e

Crapron HubdopmaumoneH Cronop
GuT CHMBOM GuTOoBE

* IlpuemaneTo 3aroyBa 10 MbPBU Hagaml (POHT HA CUTHAJIA,
CJIEeIBAIIl CJIEN;
— CTOIIOB OHT,
— IEPHOJ Ha MbJIYaHUE T10 JIMHUSITA.

* [IpuemaHe - cTapTupa ce ACIUTEIIAT Ha YECTOTAa B MpHEMHATa
CTpaHa

e (OTUeTH ce B3eMar Hail-01130 10 cpeaara Ha OMTOBUS
MHTEpBAJ, 3a Jla C€ rapa’HTHUpa, 4ye ca IpeMHHAIN IPEXOTHUTE
IIPOLICCH M HUBOTO Ha CUT'HAJIa € YCTAHOBEHO.

8/2/2022 npod. 1-p unxk. Benera ‘Anekcrena




ACHHXPOHHO MPEAABAHE - TAKTYBAHE
start 1 0 1

JTAaHHU ]

racrysase |||

|ET:—]KTE[‘ 16 TakTa ‘ 16 TakTa | 16 TakTa ‘

o [TagamusaT ppoHT HA CTAPTOBUS OUT
MHULIMHPA TAKTYBAHETO.

* [IpueMHHUKBT TakTyBa ¢ N IbTH ITO-BUCOKA
CKOPOCT OT CKOPOCTTAa Ha MpeaBaHe Ha
nanHuTe (0OMKHOBEHO N=16), 3a 11a €
CUT'YPHO, Y€ OTYMTAHETO IIE MOITaHE OJIU30
10 cpenara Ha OMTOBHUS MHTEPBAJ.

8/2/2022 npod. 1-p unxk. Benera Anekcuena



ACHUHXPOHHO IIPEJABAHE - TPEIIKU

| 5

—

* 3a Ja ce OTYETE MPABUIHO NPUCTUTHAIIUS OUT:
— TpH6Ba 1a CC I104BHX TOYHO B HCO6XOI[I/IMI/IH MOMCHT,

— J1a CTOM HEU3MEHHO BbB BPEMETO HEOOXOAUMOTO BpEME,
— J1a U34e3HE B HCOOXOANMMHUSI MOMCHT.
* M3MeCcTBaHETO Ha OTYMTAHETO OT Cpeaara Ha OMTOBUSA
MHTEpBaJ IIpu ckopocT 1Mbps ¢ 1% caen 50 ouTa e

OOBEJIE J0 “‘h3IM3aHe’” OT OMTOBHUS MHTEPBAI —
I'PEIIHO OTYUTAHE.

8/2/2022 npod. 1-p unxk. Benera Anekcuena 10



ACHHXPOHHO IpeaaBaHe — OJIOKOBA

CHUHXPOHU3ALS
Heg;; Block Control

Character

OOUKHOBEHO

dopmar Ha Ooka (Kaabpa) MOD256

* Header - HoMmep Ha Kagbpa, TUI HA KaJabpa,
IBbKMHA Ha Kaabpa

* SOH - Start Of Heading

e STX — Start of TeXt

e ETX — End of TeXt

« BCC — Block Control Character

8/2/2022 npod. a-p unx. Benera Anexcuena
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AcuHXpOHHO npeaaBane —Byte Stuffing

SOH | DATA STX DATA DLE DLE DLE ETX | BCC

* [IpemaBaHeTO CTaBa C TEXHUKATA HA BMBbKBAHE Ha
cumBosH - Byte Stuffing

— BmbkBane Ha DLE — Data Link Escape
* [IpueMHHUKBT € BUHAru roTOB 3a MpUEMaHe Ha JIaHHHM.
* Tou He 3a1€eii1 BpeME 3a HaYajlHA CUHXPOHU3AIUA.

* B3anMoAeNCTBUETO MEXKIY MPEIABATEN U IIPUEMHHUK €
IPOCTO.

* Hsma orpanndeHue 3a Opos Ha MOCIEI0BATEIHO
M3IIPaTCHUTE €IHAKBU OUTOBE.

8/2/2022 npod. a-p unx. Benera Anexcuena
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8/2/2022

Byte stuffing —bit stuffing

barit (0OnkHOBeHO cuMBOJI ESC), ce 1o0aBs KbM
CEKIMsTa C JaHHU BbB (ppeiiMa, Korato uMa
CHMBOJI ChC CBIIMS IA0J0H KaTo (para.

Bceku mbT, KOrato MPUEMHHUKBT CPEITHE CUMBOJIA
ESC, Tou ce npemaxsa OT CEKLMITA C JaHHU U
TpETUpa CJICABAIIMNA CUMBOJI KaTO JAaHHU, a HE
Karo (pJiar.

Ho npo0OjeMbT Bb3HUKBA, KOraTO TEKCTHT
ChIAbpKa €IuH Wix noBeue cumBoiard ESC, kouto
ca 4yacT OT Tekcra. ToraBa Tte ce Mapkupar
oTHOBO OT ESC, T.e. ako cumMBoiIbT ESC € yact ot
TEKCTa, ce 100aBsI JOIIBJIHUTEIICH, KOWUTO Ja
MIOKa3Ba, Y€ BTOPUSAT € YacT OT TEKCTa.

npod. a-p unxk. Benera Anekcuena



ACHHXPOHHO MPEAABAHE - IIPOTOKOJI

= ; e EOB — End Of Block

— ¢ EOT - End Of
= Transmission

T ~ e ACK — ACKnowledge
4 = OWIES

‘ ‘ ¢ NAK — Negatlve

e AcKnowledge

DATA

DATA

ACK

EOT

ACK

8/2/2022 npod. 1-p unxk. Benera Anekcuena
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Henocrarbsiin Ha aCHHXPOHHOTO

IpeJaBaHe

M3non13BaHeToO HA CTapTOB OUT, CTOIIOBH OUTOBE
M OUT 32 KOHTPOJI IO YETHOCT/HEYETHOCT 34
BCCKH IIpeaaJcH OalT UIIM CUMBOJ I'O IIPaBU
Hee(PEKTHUBEH 3a IIPEeJaBaHe Ha TOJIECMU
CHOOIIIECHUA.

MeToabT 3a OMTOBA CHHXPOHM3ALUS IIPH
yBeJIMYaBaHE Ha CKOPOCTTAa Ha MpeJaBaHe CTaBa
BCE ITO-HEHAACHKICH.

npod. 1-p unx. Benera Anekcuena
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CHUHXPOHHO IPEIaBAHE

HN3mon3Ba ce 3a rojieMu OJIOKOBE OT JIAHHU C I10-
BHCOKHM CKOPOCTH Ha IpeaaBaHe.

dpeitMoBeTE ce mpeaaBaT KaTo IoCaeI0BaTeICH
IIOTOK OT OUTOBE 0€3 3aKbCHECHUE MEXKIY BCCKH 8
ouTa.

IIpueMHUKBT ce CTpeMU Ja 3amnasu
CUHXPOHHU3ALHATA C ITOJyYaBaHUA IIOTOK OT
OMTOBE MPE3 ISLIIOTO BpEME Ha ITOJIYy4aBaHETO HA
JTAHHUTE.

TakTyBaHeTO IIPU NPHUEMHHUKA pa0OTH B CHHXPOH C
[MOJIy4aBaHUS CUTHAI.

8/2/2022 npod. 1-p uwxk. Benera Anekcuena 16



CHHXPOHHO IIPE€OAaBaHE

* llpemumcrna:
— 3HAYUTEIIHO 110 rojIsiMa CKOPOCT Ha OOMEH.

— O0eMbT Ha MPeAaBaHUTE JaHHU 3HAYUTEIHO HAAXBHPII oO0ema
Ha MpUApYy>KaBalaTa r'M yIpasisBaiia HH(QpopMaIus, KOeTo
BOJU 10 0-€(heKTUBHO M3II0JI3BAaHE Ha KaHaa.

— Moxe na ce U3moi3Bar No-CbBLPIIEHU METOAM 32 MOLYJIAIUA.

— lIpuitaraneTo Ha pa3JIUYHU TUIIOBE KOHTPOJI ITOBUIIIABA
JOCTOBEPHOCTTA HA MPEAABAHETO, IPU KOETO C€ 00JIeKYaBa
Bb3CTAHOBSIBAHETO HA CUT'HAJIA.

e Henocrarnuu:
— YBeJIMYaBaHE Ha araparypara,
— HeoOxoaumocT ot OydepHa namer,

— YcnoxkHsBa ce 00paboTBalara JOoruka, KakTo B IpUEMHATA,
Taka U B MpeaaBaTeHaTa 4yacr.

8/2/2022 npod. 1-p uwxk. Benera Anekcuena



CUHXpOHHO IpeaaBaHe - ONTOBA

CUHXpOHU3anus (1)
* CHMHXPOHHM3HUPAHETO Ha OUTOBETE CTaBA:

— IIO0 BbHIIIHHW CUTI'HAJIM, PA3IIPOCTPAHCHH 110 KaHAJId Ha
BPB3Ka4,

— C IIOMOILITa HAa METOJH 3a KOJUpPaHe, IPU KOUTO (pa3ara
Ha MH(POPMALIMOHHUA OUT C€ ChAbPIKA B CUTHAJA:

* ChbC cxema Ha KOJMpaHe C BPBIIaHEe KbM HYJIA;
* C npexogHO-OpUEHTUPAHA CXeMa Ha KOJIMpaHeE.

— CHHXPOHHO pa0OTeIM TAKTOBU T'€HEPATOPH B
IpueMaliaara 1 1pcaaBaniara 4acT. HN3uckBa JOCTATBYHO
IMPCXOIH 3a 3dlIa3BAHC HAd CMHXPOHHMU3AIlHUATA.

* Mznons3pa “BMbKBaHe Ha Out” (bit stuffing);
* M3non3sa 3a NRZ cxemu Ha KoaupaHe.

— C ICPHUOAUYHO IIPCAABAHC HAd CHHXPOHHU3HUPAIIATa
IOCJICAOBATCIHOCT 3d ChITIACYBAHC HA pa60TaTa Ha
BbTPCIIHUTC TAKTOBU I'CHCPATOPH.

8/2/2022 npod. 1-p unxk. Benera Anekcuena



CUHXpOHHO IpeaaBaHe - ONTOBA
CHHXpOHHU3aLus (2)

J Clock ﬂ ............. RxD
Encoder
PISO N SIPO
" Local Clock RxC [
‘” TxSR ||||: Clock Extract RxSR ‘
Circuit

* TakrToBara nH(pOpMaIs CE 3aKOANUPA B
IpelaBaHMsI CUTHAJ U CE€ U3BJIMYA B IIpUEMHATa
CTpaHa:

— M3ucKBa KO ¢ BpBIIAHE B HYJIA,
— lIpexoaHo opueHTHUpaHa cxeMa Ha KOJIUPAHE.

* |IpuMep 3a CaMOCHUHXPOHU3UPAIIH CE KOIOBE -
Manchester koj.

8/2/2022 npod. 1-p unxk. Benera Anekcuena



CUHXpPOHHO IpeaBaHe-0UTOBA

CUHXpOoHHU3aLus (3)
TxD RxD

PISO TxC 3 RxC =
TxSR s Local DPLL
Clock
N*Local
Clock

SIPO

| RxSR \

* |IpueMHUKBT NOAABPIKA JTOKAJIECH TAKTOB T'€HEPATOD,
KOUTO I1a3¥ CUHXPOHU3AIUATA C IOJYYEHUSA CUTHAI,
u3noii3Baiku Digital Phase Lock Loop (DPLL)

« M3non3pa “BMbKBaHe Ha outoBe’ (bit stuffing)

o llpumep

* Moxe na ce usnonssa 3a NRZ cxemu Ha KoJiupaHe

8/2/2022 npod. 1-p unxk. Benera Anekcuena



L{u¢ppos

3013 CHUHXPOHMU3ATOP
o)

@

@’ .
b

SN/ N\

8/2/2022

=Nz =1 = = =
npod. A-p uHxk. Benera Anekcruena
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Non-Return to Zero (NRZ) Encoding

0 0 0 0

MRS

* |lpu nipenaBaHe Ha abJra opeaulia OT CUMBOJIH C
eJIHaKBa CTOMHOCT IIpu NRZ koaupaHeTo Hiama
[peIaBaHe M0 KaHala.

* Jluricara Ha npeaBane HE 1aBa Bb3MOXKHOCT Ha
npueMHuka ¢ Herosus DPLL Hagexano na
BH3CTAHOBH (pazara, Thil KATO CTaBa HEBb3MOKHO
OTKPHMBAHETO HAa IPAHMIIMTE Ha MOJIy4YaBaHUTE OUTOBE
OT IPUEMHHUKA.

e 3aroBa B Ethernet LANSs ce u3zmnon3Ba Manchester
kojaupane, a He NRZ koaupane.

8/2/2022 npod. 1-p uwxk. Benera Anekcuena

\®]
[\



TexHnuka “BMbKkBane Ha out’ (Bit Stuffing)

OpuruHaIHA JaHHU

[IpenaBanu naHHu 0€3
CTapTOBHU U CTONOBU OUTOBE

[Tosmyyenun naHHu ciep

IMpEMAaxXBaHC HAa BMBbKBAHCTO

8/2/2022

(@) 0110

(b) 0110

11111

111114111111 0010

11111

11111

0

11111010010

!

Stuffed bits

(c) 011011111111111111110010

npod. 1-p urx. Benera Anekcuena
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CUHXPOHHO IpeaaBaHe - 0JIOKOBO

SYN | SYN | SOH | DATA | STX DATA

ETX

BCC

* CHMHXPOHHU3UPAHETO MO OJIOKOBE C€ MOCTHUTa
4pe3 U3IpaIlaHeTO Ha CIIeIUaIHU
CUHXPOHU3HUPAIIY CUMBOJIM B HAYaJIOTO Ha

8/2/20

OJIOKa OT JaHHM.

KonTponaute cuMmBou (SYN) BUHaru

npeaxoxaar 0Jioka ¢ JaHHU U Ca ABa WU TPH.

TekcTa (STX).

OJIOKA.

)
\®)

npod. 1-p unx. Benera Anekcuena

bioKBT 3ammouBa ChC 3HAK 3a 3aII0UYBAaHE Ha

B kpas Ha Tekcra (ETX) 3HakbT npekparsiBa



CHUHXPOHHO IIPEIABAHE - CUMBOJIHO

SYN

SYN

SYN

STX

.”000h10199991101099911

01000010C

00000110...

Hunt Mode <

Symbol

»
P

A 4

A\ 4

B
»

Synchronization

»l
Ll )

»
>

&
<

e HeobOxomumu ca 2 no 7 SYN cuMBoOJIa 3a MOCTUTAHE HA
CHMBOJIHA CHHXPOHHU3AIIMSA

* Texnukara “BMBKBaHE Ha CUMBOJI (Symbol Stuffing) ce
M3II0JI3Ba IIpH IIpeaaBaHe Ha ABOMYHU JaHHH, aHAJOTHIHO
KaKTO IPH AaCUHXPOHHOTO MPEAaBaHE.

* [lpumep

— full wm half-duplex mpexunte n3non3sar byte-oprueHTHpPaHU

IIPOTOKOJIU

8/2/2022

npod. 1-p unxk. Benera Anekcuena

25



banTOBO (CMMBOJIHO) OPUEHTUPAH
IPOTOKOJI

Transmitter

Receiver

ENQ

ACK

DATA

ACK

o
I

ACK

DATA

ACK

EOT

ACK

8/2/2022

* KomyHHUKaIMsATa 3a1104Ba C
YCTAHOBSIBAHE HA
CUHXPOHU3ALIMS.

* “JloroBapsar’” ce
napaMeTpUTE Ha
KOMYHHUKALUATa, KOUTO
ae(UHUPAT UHCTPYKIUUTE
3a MPEAAaBaHETO.

* IIpenaBar ce caMuTe TaHHMU.

* IIpemaBar ce ACK,
BAJIMTUPAIIH IIPETABAHETO.

npod. 1-p unx. Benera Anekcuena



bHUTOBO OpUEHTUPAHO CHUHXPOHHO

[IpeaaBaHE
* To € KOTOBO HE3ABUCUMO.

e He e HE0OX0AMa CUMBOJIHA/OalTOBA
CUHXPOHU3AIHS.

* JlaHHUTE C€ mpeaaBar Karo IbJITrU
ITOCJICOBATCIIHOCTH OT OUTOBE, YHNHUTO pel HE
npeaaBa cielu(pUYHA UHCTPYKIIUH Ha
[1OJIyYares.

* IIpumep:

— Synchronous Data Link Control (SDLC)
— High-Level Data Link Control (HDLC).

8/2/2022 npod. 1-p unxk. Benera Anekcuena
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bHUTOBO OpUEHTUPAHO CHUHXPOHHO
npeaaBane — SDLC/HDLC

Flag | Address Control Data FCS Flag

* Flag—- 01111110

* Address — equHUYEH, TPynoB Wi broadcast
e Control — enquH niKu aBa OaiiTa
* FCS (Frame Check Sequence)— CRC 16 O6uta unu 32 6urta

Pexxumu Ha npenaBaHe:
SDLC n3noi3Ba caMo €IMH PEKUM Ha IPEeJaBaHe
* Normal Response Mode (NRM)

HDLC ne Moxe aa padotu cbe 3anukiasHe. HDLC npenocraBs u3oop
MEXY TPH:

* Normal Response Mode (NRM),
* Asynchronous Response Mode (ARM),
* Asynchronous Balanced Mode (ABM).

8/2/2022 npod. 1-p unxk. Benera Anekcuena
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Pexxumu Ha ripe1aBaHe

Normal Response Mode (NRM) — pexxuM Ha
HOpPMaJICH OTTOBOP — BTOPHMYHATA CTAHIIMS HE MOXE 1A
KOMYHHUKHpA ¢ ObpPBUYHATA, JOKATO HE MOIYYH
pa3pelieHre oOT Hesl;

Asynchronous Response Mode (ARM) — pexnM Ha
ACHHXPOHEH OTTOBOP — BCSAKA BTOPUYHA CTAHLIMS MOXKE
na Obae MHULIMATOP Ha 0OMEH, 0€3 J1a € He0OXOAUMO
pa3penieHrue OT MbPBUYHATA;

Asynchronous Balanced Mode (ABM) — acuHxpoHeH
OajaHCHUpaH PEKUM — M3MCKBA BCUYKHU CTAaHIIUH J1a
ObJaT KOH(PUTYPHUPAHU KaTO KOMOMHHUPAHH, TaKa 4ye, B
3aBUCHUMOCT OT CUTYyalysaTa, Ja MOrarT Jia mpuemMar
poJISITA Ha ITbPBUYHM WJIM Ha BTOpUYHH. B TakaBa
MpesKa BCSIKO YCTPOMCTBO MOXKE Ja MPEAU3BHUKa OOMEH
10 BCSIKO BpeMe, 0e3 J1a € He00X0AUMO pa3pellcHuUE.

npod. 1-p uwxk. Benera Anekcuena 29



Bosrpocu ?

bnarogaps 3a BHUMaHHETO !



