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e 1969 nnn 2 ceHTAbpaa KanndopHus
YHUBEPCUTETUHUHT Tanabanapn MKKMTA
KOMMNbTEPHU Bell MEeTPAUK Ky/IPaHr
Kaben 6bunaH y3apo ynab, yHaaH
MabHOCK3 Mab/IyMOT/IapPHMU
tobopamnap. Ywby BoKea KomnbloTep
TAapMOFU OPKaNn UK bop axbopoT
tobopul xmcobnaHaau.

e KanndpopHMA YHNBEPCUTETUHUHT
nabopotopuAacnga yTkasuaraH
TaxKpmnba npodeccop JleH KnenHpok
paxbapanrnaa tanaba CtmseH Kpokep
(Steven Crocker) Ba xo3npaa xammara
TaHUKAN BuHTOH Cepd TOMOHMAAH
amasira oWnpUIraH.




* Ywby nKkkn tanaba ayHéaa GupuHUM
KOMMNbIOTEP TAPMOFUHU ApaTagmnap Ba
MabAYMOT/IaPHU KOMMNbOTEP/IAPaPO UK
y3aTannap. bup Hevya onaaH CyHr ynap y3
«TapMOKapmu»ra siHa MKKKUTa y3en (KHoa)
ynaaunap Ba ARPANET xapbui Tapmosu
YYYH acoc conaunap.

* Ywby Tapmok opKann KaanndpopHua Ba
CteHdopa yHMBEPCUTETIAPU Opacuaa UK
6op mabaymoTnap y3atmw 1969 mun 21
Hos6pAa amanra ownpuaaun.

* Ywby AaHrmnmk acocuga 1970 nmnnap
oxupuaa aroHa TCP/IP 6aéHHoma, yTraH
acpHUHr 80-mnnnapmnga DNS tmanmm Ba 90
nmnnapmnga asca WWW unwnab ymnkmnam.




Annapart KypMamanapu Ba TapMOK AacTyp TabMUHOTU OPKaAAU
y3apo 6wup-bupnapm 6unaH XxamMoxaHr wwAam onaauraH
KOMMNbOTEPAP MAaXXMyuUra TapMoOK, Aennnagu.

TapMmoOKNapHM TYypAuM Mebeépaiapra Kypa cuHdnapra axpatuul
MYMKWH. bynap:

1) yTKasuw KoobuamAaTnu, ABHU MAbAYMOTAAPHU TapPMOKKA
y3aTUL Te3NnUrmMra MyBooduK;:

- nact 100 K6uTt/ c rava;
- ypTta 0,5-10 M6uT/cC raua;
- tokopu 10 M6uTt/c gaH opTuK.




2) PM3MK ynyoBUra Kypa:

- LAN ( Local-Area Network) nokan tapmok
(bup odunc, BUHO MuMaarv anokKa);

- CAN (Campus-Area Network) - Kamnyc
TapMoK, (buHonap opacuaary KomnbloTepP
TApPMOK);

- MAN (Metropolitan-Area Network) katta | L
paguycra (6bup Heya YyH Km) axboport = a s
y3aTyBUYM KEHraWTUPUAraH TapMOK;

- WAN (Wide-Area Network) keHr macwtabnn,
MMWHTAKABUM, Maxcyc Kypuama Ba AacTypaap
6unaH TabMWHIAHTaH anoxuaa
TAapPMOKJIapHMU bupnawTUpyBymn MNPUK
TApPMOK;

- GAN (Global-Area Network) rno6an (xankapo,
KUTbasnapapo) TAapMOK;



3) PyHKUMOHAN myHOCcabaTura Kypa:

- Bup xmn paparkanu (peer-to-peer - o4HOPAHIOBbIE) TAPMOKAP, YHYA KaTTa
6ynmaraH, 6up xmn maBKera ara KOMNbOTEP TapMOKAapnanp bup xmn paparkanu
TapMoOKaa 6apya KOMNblOTEPNAP TEHT, AbHM OYTYH TAPMOKHM BOLWKapULL YYYH
Macbyn KoMmnbtoTep NYK. bapua domnaganaHysumnap KomnbroTepMAaarun Kamcu
MabJIYMOTNAPHM XaMMa YYYH OUYUK KUAMHULLIN MYCTaKWUA Xasl KNnaau.

-TapkatunraH (Distributed) Tapmoknap. byHaa cepBepaap TapMokK,
dornaanaHyBuYnapura XmusamaT Kypcatagm, bMpoK TapMoKHM BoLluKapmangm.
Yeknun coHgarn donaananyBYMNapHUHT Xxap bupu y3 cepsepura “mnrkos-cepsep”
cxemacu byrmmnya ynaHagn. AXbopoTHU Knampui xyaam cepsepaa KnampuaraH
Kabu y opKanm Tapmokaaru 6oLKa cepBepsiapaa Xxam OHIaNH PeXXMmaa amanra
OLLMPUINLIN MYMKWH;

-cepBep (Server based) ékn mapkasnawraH 6oLwwKapuira ara Tapmokaap. by epga
TAaPMOKHUHT 6oL anemeHTH cepBepaup. KonraH TyryHnap cepBepHUHr
pecypcnapuaan ¢omnaanaHnwm mymeuH (macanat, Novell NetWare, Microsoft
LAN Manager Ba 6owkKanap).



4) TapMOK, OIIEPALlHOH CHCTEMAaAAPHHH
HIIAATHII OyHH4a (Tapmok OC):

* TOMOT'€HAH - XaMMa TyryHAapaa OHp XHA €KH
SIKHH OIlepallHOH CHCTEeMaAapAaH
dbonnasnanusanu (macasan, WINDOWS OC
TapMOFH);

* TeTEPOTE€HAH - OHpP BAKTHHHT y3HAa OHp HeuTa
TapMOK OII€EpallHOH CHCTEeMaAapH
HIDAATHAAAH (MacasaH, Novell NetWare Ba
WINDOWS).



KoMnbrorepaapHu OMp-oupu
OuJ1aH OorJIaIn

Kommprotepiap opacuaa MabiyMOT ajMalllMIl Ba
YMYMHUM MacajlaJlapHu OWprajuvkia €4ull Y4YyH
KOMBIOTEpJIapHU OUp-Ovpu OuslaH OOFJaIl SXTUEKHU
naiigo Oymaau. KommbroTepnapHu Oup-oupu OwiaH
OOFJalll/Ia UKKU XUJI yCyJiaH Goiigananmiagy.

Kaben €épanamupa Ooruam. byHma KOMIBHOTEpIIAp
Oup-Oupu OWIaH Koaxkcuan, Vpanream HCYQDmMIuK
kaoenu (UTP) €kum wuwa monaru xabennap opKaiu
Maxcyc TapMOK Iuiara €paaMuia OOFIaHaIH.

Cumcn3 6ornannm. byHa koMmnbrorepiap oup-oupu
OWnaH CHMCH3 aJloka BOcUTajap €EpaaMua, SbHH
pamno TYakuHIap, uHpakwswin Hypaap, WIiFi Ba
Bluetooth Texnonorusmapu épaamumga OOFIaHA M.




AJioxua TyryHJIapHHA TapMOK/IA yiiall yCyulapyu TAPMOK TOIOJIOTUSICH
nevinnanu. Exu Tomosiorus 6y - TApMOK KypHJIMAJIAPHHHU y3apo OMp-0upu
OmwiiaH reorpaguk KOUJTANMIIUHN AHIVIATAAU. ACOCAH KEHT KYJUTAHUJIAINTaH
ydTa TOIOJOorus 0yiuo, Oynap maxmaxau (wmuna, bus), xanka (koavuo, ring) ea
1010y3 (36e30a, star) TomonorusIapIup.

Kymumua Tononorusinapra sca myp (mesh), uusuxau (nuneinnas, line), oapaxm
(Oepeeo, tree), kenz oapaxm(fat tree), myauk oo2nanzan(noavroceaznas, fully
connected) Ba X. TONOJOTHsTIAPH KUPAJIH.
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1. YH3HKAH(IIIHHA) TOMMOAOT'HSICH — TOACTAas CE€Th \

e

cenren

ITuna mononoausicu ymymuu kabenoan ubopam 6yaub (wuna éku maucmpan 0eo
amanaoueaw), yHea bapua uwiyy CMaHyusniap yiauaou.

Aghzannuknapu

* MApMOKHU YpHAMuUW2a Kam 6aKkm Kemaou,

* ap30H (Kam Kabenv 6a Kypuimaiap Kkemaou),

* OCOH HACMPOUKA KUIUWL;

* UUYU CMAHYUACUHUHS UULOAH YUKUULU MAPMOKHUHS UUMIAUUSA MALCUP IMMAUOU.
Kamuunuxknapu

* mapmoKoazu xap KaHOAau HOCO3NUKIAP (KabenHuHe V3Uluuiu, mepMuHAmopHuHe UuoaH
YUKUWIU) MAPMOKHUHS UUOAH YUKULMU2A 01UO Kelaou,
* HOCO3IUKIAPHU TOKAIAUMUPUIUHUHS MYPAKKAOIUU,

® AH2U UWUYU CMAHRYUATIAPHUHZ YIIAHUWUU MAPMOK mMe3NUCUHU nacaﬁmupaéu. 10
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Xanka —mornornoausicuda
bapya KoMmrbromeprap Enuk xarKkacumoH,
Kemma-kem bofraHaounap. byHOoa xabap
6UpUH-KEMUH KOMrbtomepoaH-
KoMribromepea y3amunaou. XabapHu
y3ameaH KoMrbromep siHa yua xabapHu
Kauma kKabyrn KunmazayH4a, xapaéH
Oasom amasepadu.

Aghzannuknapu
* OCOH YpHamMuu,
* KYUuUM4a KypuimMaiapHuHe uyKiueu,;

* MAPMOK UHMEHCUB UULLA2AHOA YHUHS MYPEYH UULIAUWU (ME3TUKHU KAMAUMUPMACOAH,).
Kamuyunuxknapu

* Oumma uwl CMAaHYUACUHUHE UUOAH YUKUUU MAPMOKHUHE UULIAWMUSA MABCUD SMaAu;
* Mypakkab KoHpuasypayus 6a Hacmpouxa,

* HOCO3NMUKIIAPHU KUOUPUUHUHS MYPAKKAOIUSU. "
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3. IOARy3CHMOH TOIIOAOT'HSA L

FOuimy34a Tononorusira ara TapMoOKIap
MapKa3uil TyryHra sra (KOMMyTaTop

NPHUHTEP €K1 KOHIIEHTpaTop). Ma3kyp Mapka3uii
TyryHra 0apya KoJIraH KOMIbIOTEpJIa
\% \ yry P paap

yinaHaau. Jlactinab y3aTuiaran xadap
aHa Iy KypuJiMara KeJauo TyIaju,
CYHT OOIIIKa KOMITBIOTEPJIApra
y3aTuiaiau.

Adp3annuknapu

» bumma uw cmaHUyUsiCUHUH2 uwodaH YUuKUWU mapMOKHUH2 uwiauwuaa mabcup ammatou;

* MapMOKHUH2 sIXwu MacwmabnawmupunaaHiuau,

* mapmokdaau HOCO3/IUKIapHU OCOH KUOUPpUU;

* mapMOKHUH2 KOKopu yHymAopriuau (azap myfpu fioduxa KunuHeaH béyrica);

» Kynat aOmMuHuUcmprawmupuuw UMKOHUsImapu.

Kamyunuknapu

* MapKa3ul KOHUEHmMpamopHUH2 uwdaH 4Yukuwu 6ymyH mapMOKHUH2 (EKU ceaMeHMHUH2)
uwodaH Yukuwuea onub kenadu;

* mapMOKHU MOHMaxX Kunuwada 6owka morosioeusinapaa KapazaHoa Kyrnpok kabesn kemaou,

* mapMoKOaau (Eku ceamMeHmMOaau) uw4u cmaHuyusinap COoHU Mapka3ul KoHueHmpamopdazau
rnopmirap CoHu bunaH YyezaaparnaHaaH.
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TAPMOK KYPUJIMAJIAPU

TapMmokK Kypurnmanapu — KOMIMIblOMep mapMOFUHUHZ uwiiawu y4YyH 3apyp
bynezaH Kypunvanap.

o

TAPMOK KYPU/IMAJIAPU

v v

)

AKTUB KYPUJIMA } NMACCUB KYPUJIMA J

A

lMaccus Kypunma Oe2aHOa «UHMenAAeKmyan» Xycycmatn  bynmaraH
KYpuama TywyHunagu. Ynapra KoHueHmpamopaap (hub), noemopumennap
(repeater), kabenb cucmemanapu, Ppa3vémMaap, KPocc-rnaHesob 8a b. nap Kupaou.




TAPMOK KYPUJIMAJIAPU

Mapuwpymu3samop éku poymep, pymep (uHern. Router) — mapMokK
morionoausicu  xakudaau mabsiymMmom ea bepurnzaH Koudasnap acocuoda
nakemrapHU mapMoK ceameHmrapu opacuda ysamuuwl Xakuda Kapop kabyn
Kurnaye4du Kypusma.




TAPMOK KYPUIIMAJIAPU

Tapmok kommymamopu EéKu ceumu (uUHan. switch — ymka3sauy
(nepekrnoyamerib)) — OAMHTaH Ma’bAYMOTHH KYpCaTUATAH IopTra y3aTaau

KoHueHmpamop mpagbukHu bumma KypurnmadaH 6owka 6bapya Kypurnmanapaa
robopca, KoMmymamop MabllymomapHu gakam Kabyn kurnysduza robopadu.
by aca wmabnymomnap anMawuw mesnuauHu ea mapMoK Xxasgbcusnuau
owupaou. TapMoKHUH2 bowKa ceaMeHmnapuHu yrnap y4yH MyrxarnaHMmazaH
MabJlymMomriapHuU Kkatuma uwnawdaH 0300 Kuraou




Tapmok koHueHmpamopu éku xab (uHan. hub — ¢gpaonusm
MapKa3u). OAMHTaH Ma’bAYMOTHU KydauTupub 6apya rmopraapra
JXyHaTaau




ABBa/I0 KOMMNblOTEPAA TAPMOK, NaaTa (KapTta) 6bopaurura
NLLIOHY XOCUN KUNULL JapKOp.
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Kommymauusi naHenu (Kpocc-naHesnb, namd-naHesib) —kaberib
cucmemacuHuHe mapkubul kucmu. bupnawmupysyu pasvémnapdaH mauwiKusl
morieaH naHendaH ubopam. Kommymauuss naHesnu raccuge mapMoK
Kypusrimacuaa Kupaou.




Hub — kommbroTep
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TAPMOK KYPUJIMAJIAPU
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VYpama xy¢pm kaben (sumas napa) (uHen. twisted pair) — anoka
kabenuHuHe mypu. TenegoHusiOa oudanaHunaduzaH a3wuneaH Ccum
XycpmudaH ubopam . Y 3KpaHsaaH2aH Ba 3KpaHsaaHMa2aH Oynvn MYMKUH.
OKpaHaHraH kabenb afeKkTp MarHUT xanakutnapura aHya bapgowunm dynagu.
YwOy KabenHuHr KamMyuruknapu CUrHammnapHUHr CyHUW KO dUUMEHTHU
IOKOPUITUTA Ba 3NeKTpMarHUT XanakuTnapura HKopu Japaxada Cesrupnuri,
LWYHUHT  YdyH ypama XydpTnukgaH douganaHmwaa daon  kKypunmanap
ypTtacugarm aHr rokopun macoda 100 meTprada 6ynagu

Pin Position

Kobuk Yrkaarmunu  Qonbranu [uanextpuk  YTkasrvy
IKpaH akpaH

NN
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Koakcuanb kabenwb (coaxial cable). by kabendan masnymomnap ysamuwHuH2

UKKuma  mypnu  musumuda  ¢oudanaHunuw  MyMKUH.  cueHanHu  molynsyusinab  ea
ModynsyusinamacdaH y3amuuwl. bupuHyu xonda pakamsu cueHan LUK OaH KaHOal wakrnda y3amurica,
yHOaH wyHOal waknda ¢poldanaHunadu ea Oapxon kabenb 6yunab Kabyn Kunuw cmaHuyusicuea
y3amunaou. Y mesnuau 10 Mbum/cek 2a4ya 8a 3He toKkopu mabcup paduycu 4000 m 6yneaH bumma
y3amuw KaHasnuea se2a. VIKKuH4u xonda pakamru cueHal aHarnoenu cuzHanea atnaHmupunadu ea y
Kabyn Kunuw cmaHuuscuea UyHanmupunadu, y epda y sHa pakamsiu cuzgHarsza aunaHmupunau.
CuzHanHu aunaHmupuw onepauusicuHu mooem (Modyrnssmop/Oemodyrnisimop) baxapadu;, xap 6up
cmaHyusi y3 modemuza s2a bynuwu kepak. MabrnymomnapHu y3amuwHuHe 6y ycynu Kyn KaHamnnu
(yHnab kaHannap 6yduda ysamuwHU mabMuHnauou, 6yHuHe y4yH ¢hakam 6umma kabendaH
¢oudanaHadu) xucobrnaHaou. byHOau ycyn bunaH mosyuwnapHusudeocuaHasapHuU, MablyMomisiapHU
y3amuw MyMKuH. Kabernb y3yHruau 50 kM ea4a emuwiu MyMKUH.
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Onmuk mounasnu kabersib
mapmMmokOa c¢houdanaHunadueaH adH2 SHau
mexHosoausi xucobrnaHadu. byHOa ax6opom
arimye4u EpyfFriuk Hypu 6ynadu, y mapMoK
momoHuOaH y3z2apmupunadu ea cuesHars
WwakmnuHu onadu. byHOau musum mauwku
anekmp  xanakumnapuza 6apdownu ea
WyHUH2 y4yH MabiiymomsnapHu me3 (2
[6um/c eaya) ea xamocu3 y3amuuw MYMKUH
6ynadu xamda y3amurnaémeaaH axbopomHuUHe
MaxcbutiniuauHu  mabMUHIauou. byHOoau
kabennapda KaHasninap COHU XXyl0a Kyn
6ynadu. Masnymomnap ¢akam CcUMIIEKC
pexumuda  y3amunaou, wy  cababnu
Mabjlymomnap bunaH anMawiuHUWHU
mawkKun amuw y4yH KypuiMaHu UKKuma
onmuk morna bunaH ynaw 3apyp (amanuémoa
onmuK mornanu Kabesrnb xaMma eakm Xyghm
monanu 6ynaou). Kamyunuknapu kKamopuda
Kuimamu roKopunuau ea ynaw
MypaKkkabriuauHu Kypcamuul MyMKUH.




TapMOKHN xocun

5 Kaben y3nnraHga
YTKasuw Te3nnru, | KUAyBYM TyryHAap

Kaben typu TUKAQHULW
M6éwuT/cek opacuaaru
MYMKUHAUTU
macoda
Koakcuan 10 M6uTt/cek 500 m MNacT
HKydtam ypam 100 M6wuT/cek 100 m Axwn
Maxcyc

OnTuK ToNaNU 1-2 GbuTt/cek 100 Km Kypuamanap

Tanab KnnnHaau
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pPaaroCBsI3U (HAIPaBICHHBIC AHTCHHBI).
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Ma'bHYMOT y3aTuul

Mabaymor y3aTtuul
TexHonorua CraHpapt Nwnatnnuwin
Te3NInrm

paauycm

NUHPppakusun
noprthap

Bluetooth v. 3.0

IrDa

IEEE 802.11

IEEE 802.15.4

IEEE 802.11n

IEEE 802.16d

IEEE 802.16m

WPAN

WPAN

WPAN

WPAN

WLAN

WMAN

WMAN, Mobile
WMAN

[0 16 Méurt/c

3 Méut/c gaH 24
M6wuT/c raua

110-480 M6éuT/c

20 gaH 250 Kéut/c
raya

450 Méwut/c
(kenaxakga 600
M6éwuT/c raya)

75 M6uTt/c raua

1 réut/c raua,
(WMAN), 100
M6éuT/c raya (Mobile
WMAN)

ot 5 go 50
CaHTUMETPOB,
OAHOCTOPOHHAA
cBasb — go 10
METpPOB

100 meTprava

10 meTprava

1-100 m

300 meTprava

25-80 Km

(cTaHpapT KalTa
NLWNAaHMOKAA)

Yacrotacu

2,4 My
7,5 My

2,4 Ty, (16 Ta
KaHan), 915 MTly, (10
Ta KaHan), 868 Mry,

(buTTa Kanan)

2,4 —2,5€ekn 5,0
My,
1,5-11 My,
H/A (ctaHaapT

KanTa
NWNAHMOKAA)



BlueTooth- kabencus Tapmok ctaHaaptTnamp. Uwnaw
paanycu 10- 100 meTp opanusmn 6ynnb, 2.5 My, yactotaga
nwnanam. YTkasuw teanurm 1M6ut/cek. Anbatra Kypuamanap
Xam by cTaHAapT Y4YH MyaXKannaHraH oyauwmn wapr.
LLUyHWHrAeK, Kyn (MobunHunin) TenedboHn bunaH anoka 6ofnal
MYMKMWH. Arap TenedoH onepaTtopu (MacanaH, Y3ayHpobura)
NHTepHeTra 6ofnaw MMKoHUHM Bepca, y X043 KOMMOTEPAAH Ba
Kyn TenepoHngaH ¢omnaganaHraH xonaa cmumcms MIHTepHeTra
6oFnaHULW MYMKUH (HOYTOYKNAp YUYH Kyaa Kynan).

WI-FI ctangapti. Wi-Fi- TeXHONOMMACKM OpKaam KaTTapoK,
Macoda Ba Te3/MKKa spuLLcak 6ynagn. Wi-Fi cTaHAapPTUHU KeHr
TapKkanaraH 3 xun typu masxya: [EEE 802.11a, b, g, n.
MabnymotnapHu ysatmwaga 2,4-2,5 Ty 4actotagaH
donpganaHnHmManG, 11-54 MOUT/ceK Te3NNKKA SPULLINLL MYMKMUH.
Macoda 100-400 meTp.







Yuqori tezlikli
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CvuMMeTpHUK HHTEPHET.
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