OCHOBHM T€PMHUHH, CBBP3aHHU C
KOMIIOTHPHUTE MpExXU. Dusndecka u
JIOTMYECKa MPEKOBA TOIIOJIOTHS.

npod. a1-p uHx. BeHeTra Anekcuena

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

OCHOBHH TEPMHHHU, CBBP3aHU C
KOMIIOTBPHUTE MPEKH.

KOMIIOHEHTH Ha MpeKara
YCIIOBHU O3HAYCHUS
Buaose Mpexu 110 pa3anyHu KPUTEPUH

Pdusnyecka U JIOTHYeCKa MPEKOBA TOIOJIOTUS.

npod. 1-p unx. Benera Anekcuena

[\
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KoMIrrorTepHa Mpexa

Mpexara € TEXHOJIOTHA, I103BOJIsBallla HA
HE3aBUCUMHU YCTPOUCTBA C BB3MOXKHOCT 32
KOMYHUKAIUA J1a C€ CBBP3BAT MOMEXAY CU WU 1A
M3I10JI3BaT 001H pecypcu. Koraro te3m ycTponcra
Cca KOMIIIOTPU, MpeKara ce Hapruya KOMIIOTHPHA.

KoMnmwTbpHaTa Mpexa € MEXaHU3bM, KOUTO
ITO3BOJISIBA HA (PU3NMYECKH PA3[ICICHU KOMITIOTPH Aa
KOMYHHUKHPAT MMOMEXIY CH 1 J1a MOJIEISAT PECYPCH.

MpexuTe ca BUCOKOCHEIMATIUZUPAHO PEILICHUE 3a
CBBbP3BaHE OT MPOCTaTa JOMAaIllHa MPEKa OT JIBa
KOMIIIOThpPa WM MaJIKara JIOKaJHa KOMITIIOThPHA
mpeska(LAN) 10 MOCTOSHHO HapacTBamlara
rimo0anHa mpexa (WAN).

npod. a-p unxk. Benera Anekcuena



I IpemHazHaueHEe HA MPEKUTE

* KoMmyHHUKanus
* Pabora

* OOyucHue

Branch LAN

* Urpa

Government

Enterprise LAN

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

B cpenara Ha 20 BEK KOMITIOTPUTE Ca BCE OIIIE
PEAKH, CK30TUYHU U COOCTBEHOCT CaMO Ha
roJICMY KOMIIAHWHM, 00Pa30BaTCIHU U JIbPKABHU
MHCTUTYLHH. MpEKUTE MEKAY TIX Ca pa3IndHU
M IPEJABAaHETO CTAaBA IO KOJUPAHU CUTHAJIM.

Teaerpag — 19 Bex OpaHius ONTUYECKA
tenerpadua mpexa, CAIL- exekTpoHeH Teaerpad
Ha Mop3

Teaedonna Mpeka — KOMyTUPAHE HA €J1.BEPUTH
(circuit switching) u KOMyTUpaHE Ha MAKETHU
(packet switching)

ARPAnet — 1969r. B Jloc Anpkenuc € mppBara
KOMIIOTBhPHA MPEXkKA ¢ KOMyTHPAHE Ha ITAKETH.

npod. a-p unxk. Benera Anekcuena



l
yeTpoiicTBO

IPCHOCHA Cpcaa

TpeHOCHA
cpena

yerpoiicTBO
TIPEHOCHA cpefa

-

yCTpoHCTBO

8/2/2022

Mpexure qaec

HEalGI[’bI{’bT Ha KOMIIIOTBPHUTC U

o
CHODIIEHHE r
o

< -
CHODIEHHE
.. CHOOIEHHE

¢
N /\E
_

MPEKOBHU TEXHOJIOTUH BOAU 10:

Crag B LicHaTa Ha TE€3UW YCIYyTH

HapacTBaia nonyiasspHOCT Ha
MPEKOBUTE PEIICHUSA

HasnnzaHe BbB BCHUKHU 001aCTH Ha
KHNUBOTa

Peknama B web- IpoCTpaHCTBOTO

[losiBa v pa3BUTHE HA €JIEKTPOHHA
ThPrOBUS

BuneokoH(pepeHIH 110
BUCOKOCKOPOCTHH BPB3KHU

On-line oOyuenue

npod. 1-p unxk. Benera Anekcuena
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KOoMIIOHEHTH Ha MpeKara

Processes and
/ e

Services

LAN LAN

* YCTpOHCTBA

— kpaitnu (PC, fax, printer...)

— MpexoBH (repeater, media convertor, hub, switch, router, firewall)
* IlpeHocHa cpena

— KkabenHa (M€ 1 OINTHKA)

— Oe3zxu4UHa
* Yciyru

— mpexoBu (DHCP, DNS, www, mail, ftp...)

— notpeourteincku (AD, DB ...)

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



YCJIOBHU O3HAUYECHUSI
M3n013BaHu ca YCIOBHU O3HAYECHHMS Ha CI1SCO

=) = =%

Desktop Computer Laptop Printer ° Kp aﬁHI/I YCTpOﬁCTB a
L - 1
IP Phone Wireless Tablet TelePresence
Endpoint
. .
HﬁreEtﬂ&r LAN Switch Router ¢ Mp e}KOBI/I YCTpOI/ICTBa
Multilayer Switch Firewall pliance
00000
* IIpenocHa cpena
- s

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



BuagoBe Mpexu cnopel (Gpu3ndeCKus

00XBar
 Personal Area Network - PAN

* Local Area Network — LAN — oOxBaiia orpaHu4cHa
00JIaCT - OT €Ha CTas, 0 HAKOJIKO CTpajy,
Pa3MNoN0KEeHU OJIM30 €IHA JI0 ApYTa.

* Metropolitan-area network — MAN — cbCcTOHM c€ OT
nmoHe aBe LAN, CBbp3aHH B IPAaHULIMTE HA
IIPOCTPAHCTBO, KOETO NPUOIHU3UTEIIHO € €IUH TOJISIM
rpaz (1o 80km).

 Wide area network — WAN — o0OxBarma rojama
reorpacka o01acT ¥ € IpOM3BOJIHA “Mpeka OT
MPEXKU .

* Storage Area Network — SAN

8/2/2022 npod. 1-p unxk. Benera Anekcuena
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BuioBe MpexH cnopen J0CThIia U
aJIMAHHACTPUPAHETO

* UHTpaHeTr — 10CTHII
CaMO OT CJIYKUTEJIMTE Ha
KOMIIAHUSTA

* ExcTpaHer — 10CThII 10
peCypCcHUTe Ha
KOpHOpaTUBHATa MpeKa
OT JOCTABYMIIH,
NOTPECOUTEH, IPYTH
KOHTPArc¢HTH

* MuTepHer — ocraHaliara
4acT OT CBETa

npod. 1-p urxk. Benera Anexcuena

10



Web Client

Email Client

8/2/2022

BugoBe MpeXH 110 METO/T Ha
A IMUHHUCTPUPAHE

| have a printer to
share.

N

I have files to share. I

Y

=

Print Sharing

File Client U

Email Server

=

File Sharing

File Server

Web Server

Peer-to-peer — PaBHonpaBHa —
BCEKH KOMIIOTHP (DYHKIHOHHUPA U
KaTO KJIIMEHT 1 KaTo ChbPBBHP U
BCEKHU IOTPEOUTENl aIMUHUCTPHUPA
pPECYpPCHUTE Ha CBOSI KOMITFOTBD.

Client/server — KiiueHT/CHpBBP—
AIMUHUCTPUPAHETO €
LEHTPAIU3UPAHO HA KOMITIOTHD
ChC CIELUAICH cCOPTyep, Upe3
KOWTO CE€ OTOpHU3UPAT
OTPEOUTEIINTE B MpeEKara 3a
OOCTBIIA UM JIO PECYPCUTE.

npod. n1-p nHxk. Benera Anekcruena 11
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Peer-to-peer — PaBHonpaBHa

Ilo-eBTHHA 3a pean3anus
He n3uckBa cbpBBpEH cOPTYEp
He u3ucKkBa MpEeXOB aJIMUHUCTPATOP

He moxe ma ce mamaodupa n1oope 3a
pa3pacTBaHe A0 TOJIEMHU MPEXKH, T.K.
AIMUHHACTPUPAHETO CTaBa HEYIIPABISIEMO

Bceku noTpeOuTen caMm agMUHUCTPUPA.
Ilo-Hecurypha e.

BcuYKM MalllMHKU, KOUTO OOMEHST PECYPCH,
BJIIMAAT OTPULATEIHO HA IIPOU3BOAUTEIIHOCTTA.

npod. a-p unxk. Benera Anekcuena
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Client/server — KnueHT/CbpBBP

IIpenocraBs mo-100pa CUTYPHOCT
[lo-11ecHO ce aAMUHHUCTpUpPA NO-ToIsIMa MpeKa
LlenTpanu3upano apxuBupaHe

M3ucKBa CKbII MPEKOB COPTYEP

M3KucKBa CKbII, IIO-MOIIEH XapAyep 3a ChpBbpHATa
MallliHa

N3nckBa mpodheCHOHAIEH MPEXKOB
AAMHHHUCTPATOP

Mma camo e1Ha TOUKa Ha OTKa3 — ChpPBbpa-
JAHHUTE MOraT Ja CTaHaT HEJOCTBIIHU, aKO TOU
cIipe padoTa

npod. 1-p unx. Benera Anekcuena
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lomoiiorusa Ha KOMIIOTHPHA MpeEXkKa

* Tomnomnorus - M300paxkeHne Ha MpexKara, KOETO OPEJCTaBs C

YCJIIOBHHU 3HAIld KOMIIOHEHTHUTE HA MpeKara (yCcTporcTBara
1 BPB3KUTE MEKIY TAX).

* (DU3HMYECKUTEC U JOTUUYECCKUTE BPB3KH B 1d/ICHA MPCIKa

8/2/20

)
\®)

Morar Aa C€ HICHTU4YHHU, HO MOI'aT K 1d CC PA3JINYaBAdT.

Tommosgoruure ca:

— du3nyecka —ykKazBa (U3NUECKOTO Pa3MOJIOKCHUE HA
y4acCTBAIIUTE YCTPOUCTBA (BH3JIM) U U3IIOJI3BaHATa CUCTEMA OT
Ka0eau (KOMyHUKAIMOHHU JTUHUM). [IpeacTaBs ce ¢ 4epTeku B
MaIao, KbIETO B Crpajara c€ Noco4YBar (PpU3NUECKUTE TpaceTa
Ha Ka0eauTe, TEXHUS OpoM U BUJ, MECTONOJI0KECHUE Ha
PO3ETKUTE B pabOTHATa 00JIacT, Ha MIKA(POBETE C YCTPONCTBA, HA
TOYKHUTE 32 OC3KUYEH JTOCTHII.

— Jlorudecka — npeacTapiisiBa JOTMYECKaTa BPb3Ka MEKITY
yCTpOKMCTBara (Bb3JIM) C IPEHOCHA cpea (Bpb3ku). Onpeacns ce
OT HaYMHa Ha IpeJlaBaHe Ha CUTHAJIMTE MEXY yCTpOiCcTBara,
HE3aBUCHUMO OT TAXHOTO (PU3UUYECKO PA3IOJI0KEHHUE.

npod. 1-p unx. Benera Anekcuena

14



Buaose LAN Mpexu 110 Ha4MH Ha

CBBpP3BaHE
e JImHenHa mMMHA

* Kpbr

* 3BE3/a

* Mesh — pemierpyHa (HaITbJIHO CBhP3aHA)
* XuOpujHa

* U npyru

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



LAN rtomonorug ,,0O0ma muHa“

[{smaTta nHOpMAaLs, KOSITO
ce mpeiaBa MEXy
OTJACITHUTE BH3JIM B MpEKara,
ce mpeaaBa MoCcpeICTBOM
CIIOJICJICHATa IIPEHOCHA
cpena (,,luuHaTa®) u €

- JOCTDBHIIHA OT BCCKHU CANUH OT
gvm—- Bb3JINTE B MpExkKara
- ju] €IHOBPEMEHHO.
5”3— I I'Iuruu:;a TONoNorMA
D _gpc

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

16
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LAN Tonosorus ,,Kpbr

IIpenumcTna;

* JIECHO C€ BKJIFOYBAT HOBU
KOMIIIOTPH (BB3JIN);

D Henocrarsuu:

* MapmpyThbT HE ce U30Upa;

* [lpu nmoBpena Ha HAKOU OT
KOMIIIOTPUTE UJIU Ha
CHOOIIUTEIIHATA CpeJia CE T'yOu
pabOTOCIIOCOOHOCT.

 3a fa ce n30erde ToBa €
HEOOXOINMO Ja C€ IMPEABUIAT
OOITbJIHUTEIIHU CPEACTBA — JBOCH
KpBI' WJIH CIICIIMAJIHA anaparypa.

npod. 1-p unxk. Benera Anekcuena
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LAN Tomomnorus ,,.3Be3aa"

Noruecka TononormAa
3eeana

= .

[IpenumcTBa:

JlecHO ce OTKpuBar MOBPEIU B
ChOOIIUTENIHATA CPEIa;

JlecHo ce 100aBsAT HOBU KpailHU YCTPOWCTBA;
JIlecHO ce OTCTpaHsBarT ChIIECTBYBAIIA
KparvHU YCTPOWCTBA;

PabotocrocoOHOCTTa HA MpeKaTa HE 3aBUCH
OT OTACIIHUTE KPAaWHU YCTPOUCTBA.

Henocrarenu:

LleHTpaTHUAT Bb3€d € ¢J1ad0 MACTO I10
OTHOIIICHHE Ha HAJACKIHOCTTA;

[IpomyckarenHara ClioOCOOHOCT MOXKE Ja ObJe
HHCKa IIPU BbPXOBW HAaTOBAapBaHUS Ha
MperKaTa Wid Mpu J00aBsSHE Ha HOBU KPaHU
YCTPOMCTBA;

VYBenuyeHa JbKUHA Ha ChOOIIUTETHATA
cpena.

8/2/2022 npod. n1-p nHxk. Benera Anekcruena 18



LAN Tomnonorus ,,Pazmupena 3se3aa‘

[Ipenumcraa:

e JlecHO ce OTKpUBar NOBPEAU B
ChOOIIUTEIHATA CPEa;

* JlecHO ce OTKpuBaT HOBU UJIH
CBILECTBYBAIL KOMITFOTPH.

Henocrarniu:

* IlenTpanHara To4ka € cj1adbo
MSICTO I10 OTHOIIICHHE Ha
HaJICKTHOCTTA;

* [Ipu nmoBpena Ha Bb3€EI OT
TOPHO HUBO, BCUYKH HETOBU
HACJICIHUIM T'yOsT Bpb3Ka C
MpesKara.

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



Buaose tonomorud HaWAN Mpexu
* Point-to-point

* Hub and spoke

* Full mesh

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

20



Point-to-point WAN TonoJsorus

.\. e (O3HaucHUE

* Pusndecka WAN — IOCTOSTHHA
(bU3nYeCKa Bpb3Ka MEKITY

MMH TOYHO 2 YCTPOMCTBRA.

8/2/2022

ExBUBajIeHT HA 2 TUPEKTHO
CBBbP3aHU KOMIIOTHPA ( C
Crossover kaoem).

* Jlornuecka WAN — Bpb3Ka
MEXKY TOYHO JIBE YCTPOMCTBA,
KOATO MOXE JIa CE U3rpaau
HEIIOCPEACTBEHO pear
KOMYHHUKALHATA.

npod. n1-p nHxk. Benera Anekcruena

21



Hub and spoke WAN Tomonorus

e (O3HaucHUeE

* duznyecka — HEHTPATHO
YCTPOMCTBO CE€ CBbP3BA C
ocTaHaiauTe. EKBUBAJICHT
Ha TOITOJIOTHUA ‘‘3Be31a’’ B

LAN.

8/2/2022 npod. a-p unx. Benera Anexcuena 22



Full mesh WAN Tomnosiorus

e (O3HaucHUeE

* dusndecka — Bpb3KH
BCEKU C BCEKHU,
HAJICKIHA, HO TPYIHO
C€ pa3pacTsa.

School LAN

8/2/2022 npod. a-p unx. Benera Anexcuena 23



HamexaHa Mmpexa

Intemet

TosiepaTHOCT KbM T'pEIKU - PezepBUpPaHOCT — IpU OTHAJAHE
Ha BPb3Ka J1a UMa PE3EPBEH BT, 3a Ja HE OTIIAJHE JOCTBIIBT 10
yciayrara

BBb3MOXXHOCT 3a pa3pacTBaHe — CKaJHPYyEeMOCT — JOOABSHETO Ha
HOBHY MOTPEOUTENN U JIOKAITHA MPEKHU 1A HE MOBJIMSBA HA
POXU3BOIUTEIIHOCTTA HA MPEKaTa 32 ChIIECTBYBAIINATE
OTPEOUTEIN

KauecTtBO Ha ycnyrara — QoS- ocurypsiBa IpuopuTH3aIUs Ha
TpauKa 110 DOTPEOUTEIIN U MPUIIOKECHUS

CurypHoCT Ha J0CThIIA — (DU3HMYECKA U JIOTHYECKA
(KOH(PUACHIIUATHOCT, TOCTHIIHOCT, HHTETPUTET)

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

bnarogaps 3a BHUMaHHETO !



