6 1apicTin TAKBIPBLIOLL: DHINKANBIK JIeHIel KYMBICHL

Japicrin makeaTsl: PHIHKAIBIK JeHreiine xabap anMacyasl yipeny.
Jlapictin MmaimyHbI:

1. Kabensnep, baiinansic apHanapsl;

2. Kabenbjep THNTEpIH KyphUILIMIAY:

3. Ethernet TeXHONMOMHACKH: KOJKETIMILTIK;

4. UTP Tunm kabensaep.

Kabensaep, faiiianbic apHAIADEL

OS] MojeniHiH TEMEHIT YU JeHreil wenire Tayell Dbl Tabblnaisl, srHH QHIHKAIBIK,
ApHAJILIK JKOHE WeNUIK JAeHreiilepiin OarjapiaMallblk #oHE alNapaTThlk Kypaljiapkl ek
TeXHoIoruAnapra Tayenui Sonein kenenl. (PH3aMkankK JeHrelAlH anmaparThK KYpanijapel MEIC
MOHE ONTOTANNEIKTEL  KaDULlep, MallMeTTI TAPATYARIH CHIMCHI3 OpTACH, WKLIATKHIITAP,
CHIHalap/ikl KaliTanarelnrap (repeatker), kel IHOPTTEL mn'rmmlmr.ump HEMece KOHLEeHTpaTopiap
(hub), asleKTpiIlK CHIrHAILAP/ALL ONTHKANLIKKA #AHe KepiClHIUE TYPIeHIIPeTIH OpTa TYP/IeHIIpriTep
(transceiver) Gonkin Tabsuansl. Aenimk kapranap Hemece afarrepiep (Netwak Interface Cart- NIC)
ApHAIBIK AeHreine ne, hHaMKaIbIK deHreiiie ne myMblc el

KoMmnerotepiik skeiilepfle TapaTy opTackl periHie KoakcHajel kabin (coaxial cible),
skpartanmarad (UTP - umshidded twisted pair) Hemece skpanpanran ainanManest syn (STP -
shielded twisted pair), onroramukikre! kabin (fber optic), chiMehl? pajMoapHalap Ko/llaHbUAIL SOpdip
Ma/IIMETTI TapaTy OpTack! MeH TEXHOIOIHACKIHA O31H/11K CTaH1apTTaphl aHBIKTAIFaH.

Meic kabiiep.

HKeprimxrix sxkeniep skpatianMarad aiinanmanst zyn UTP verizinge kypbuiaisl. DKpaHamraH
aiiHanvanel xyn STP skpanjaiMaraHMed calbiCThIpFadia #iOepUleTiH CHIHANBIH KOPFaHBICKIH
kamramackr: etenl. bipak UTP apsannay, conasikran ke taparad Ethemnet, Fast Ethernet, Gigabit
Ethernet TexHonoruanapeiHia KoljaHeUlajel. Bywnaiil koBinjgepal koakcHan Melc kabuiiepre
KaparaHa CHMMETPHAIBIK J€ll Te aTaii/ibl.

UTP kabininne Topr Melc chiM Oap. Kobuuml koMmnerorepiepre Hemece Gacka melllk
KYPBUIFBLIAPFa Kocy \fuuu 8 KOHTAKThHl Oap amblpaTKeil (koHHexrop) RI-45 kongansianst.

Kabinuin Heriarl cunartaManapel: kadil OoikiHIna TapajiaThill CHTHALABIH MaKcHMal
WML, YL, KHBUILICATHIH HEICAHAILIK M3HJepl, kKeieprl, chliibIMAbUILIK #aHe T.0. Gonbin
rTabeanel. Herisri cunarramanap ISO/MNEC 11801 xanwikapanslk cTaHJapTieH TYpalaHFaH.
ISO/IEC 11801 erannaprTel kabuaepil JapexkeciHe Kapaii boneni (2-xecte). 7-nopeke kablianepl —
IKPAH/IAIFAH.

byprin seprunkrik Ethernet semnepinfe konnaneunran 3-gopemeni UTP koabimi Fast
Ethernet seninepinje 5-nopesceni kablitepMed anMacThlpeulisl. Byrinr kyHae S-gapewem UTP
kabim  bugaMaerel 125 Mourc  acarem Se-gopesment  kabUlMeH  aJMacTHIphLIAKL
Cummerpusiabik UTP kabiagepi curnan raparsury 100 m geifinr KambIKTBIKTA KAMTAMACKIY
eTeli

2- kecre. 7-1opese kablijepl — sKpaHJaIFaH

Kabuimy  skome CHrHanIey THnTiK KockMIATAp
AMBIPATKBILITEIH markcuman auunr:, M
Jlapeseci
3-napexe 16 Heprumkrie  semnep  Tdken
Ring, Ethemetl0Base-T, amibblcrhik
apHanap
5-napexe 100 Tapary seuigamisrsr 100
Mbut/c feiilHN KeplUNKTIK JKelulep
T-lapese 600 Tapary seuigamisrsr 100
MbuTe neilinn KeprUIKIIK Kevep

Coursl topanter (host), Mbicanel kKoMnbTepIl KaifTalarbllKa HeMece KOMMYyTaTopra
(19a - cyper) kocy ymid Typa ka0il KoIJaHeUa/iel, OHBIH chiMiapeid RIS ameiparkein
KOHTAKThUIAPLIHA KOCEUTY cXeMackl 196 - cyperrte kepeeruired. CriMaapisiy SipiHm #y6w (1,2 -
KOHTaKT) kibepy ylUiH, ekl #yOkl — Kabbsuigay yunH (3,6 - koHTakT) Koajansutaasl. Kanran 2
E¥VY ITPO 3.09 - KV- 22 - 12, Ogy soymeic Darnapnamacs! (Syllabus). Yminm Sackiisim



YT KOJIIaHbUIMAii 1bL.
Typa kabi1 KochUIbICTaphl YIIIH KOJAaHbLIa/bL:
1. Kommyrarop/ibl MapLIpyTH3aTOpMEH
2. KommyTaTop/ibl KOMITBIOTEPMEH HeMece cepBepMeH
3. KoHueHTpaTop/ibl KOMITBIOTEPMEH HEMECE CePBEPMEH.
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19- cyper. Typa kabun

Kommyraropnap (switch) nemece kouenrparopiapasi(hub) e3apa kocy yunH KpoccTbiK Kabu1
(Crossover Cable) konansuiazsl, 20-cyperre KopceTUIreH.
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Pasbem RJ-45
Pasnem RJ-45

20 - cyper. Kpoccerbik kabun

Kpocersik kabut 4 cbiMbl KoajlaHa/ibl, O1p axblparkeiiTars! | xaHe 2-koHTakTrap Gacka
AKbIPATKBITAFbl 3 JKoHE 6-KOHTAKTTAPMEH KOChUIa/bL.

Kpocersik kabu1 KochUIbICTaphl YILIH KOJJIaHbL1a/bL:

1. Kommyrarop/ibl KOMMYTaTOPMEH;

2. KoMmyTraTop/ibl KOHLUEHTPATOPMEH;

3. KoHueHTpaTop/ibl KOHLEHTPaTOPMEH;



4. MapiupyTi3aTop/ibl MapLUpy TH3aTOPMeEH;

5. MapupyTH3aTop/ikl KOMIBHOTEPMEH:

6. KomibloTep/il KOMILIOTEPMEH.

Kommyratopibl  HeMece MapuipyTH3aTop/ibl  KOH(HIypalMsulay —YIIH — olapibl  Keke
komnktoTepaiy COM-nopreimen (RS-232) kocansl. byn sepae koncoababik kabin Rollover Cable
kondansuaisl (21-cyper). 21-cyperre kabLLIIH eKIHIN aBIPAaTKbIMILIHAA OIPIHIIICIHE KapaMa-
Kapchl KOHTaKTLUIEp/ Il HoMepiey Gonajibl.
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21- cyper. KonconbkK kabLn

IlleT1 nexrenek Typa HeMece KpoCCThIK KabULIepre KaparaH/la KOHCOIb/BIK Ka0lll — Ka3blK,
Kerulllp Hemece Kapa TycTi. KomwmyraTop/elH Hemece MaplIpyTH3aTOpABIH TepMHHAIMEH
uHTepdeiicl KoHCONBARIK NOpT Jen aranaisl. Kepek marnaiiga wxonconbiblk kaduynH RJ-45
akblpaTKbllbHaH  TepMHHANILH COM-nopreiHeiy DB-9 nemece DB-25 ambiparkbilibiHa  JgiiiH
aybICKILL ajjallTeprep KoAHBUTYEL MyMKIH.

TamueKTE-0NTHRANLIK Kabiep.

Kenunepiae Tapary oprackl periHie WIGKTPAIK KoOULAEpMEH Katap ONTHKANLIK
Tanmsikrarsl (fiber optic) kobuigep ke kKomganbliajibl. TalllBIKTH-ONTHKANBIK KaOUIMH
ApTBIKIILUILIFLEL TANMLIKTE aiiHANLIPY HeMece JKpaHJay/bklH KakeTl #OK, ©HTKeH] KHBUILICY
kegeprutept  (crosstalk) skoHe CHIPTKBI  2JIEKTPOMAarHMTTIK  Kejepruiep Oonmaiinel.  byn
CHMMETPHAIILIK MBIC KaDLIMEH CAlLICTLIPFAH/a CUIHAIIbI AlkIC KALILIKTEIKKA #K10epyre MyMEKIH/IIK
Bepenl. Hapeik cayneci (22-cyper) ey koddimieHTTEp] 17, HKaHE 1, HONATEIH €Kl MOILIIP MATEPHAILILIH
LLIEKapackiHa TYCKEH/IE AaphIK ekire DamHem.

22 - cypet. AKaphIK coyie/lepiHiH ChIHYLI MEH LAFbUILICY L

HKapeik cayneciHin femr v3 Tycy OypbillibiHa v -I'e TeH IarbuTy OyphilllbiMeH AlIbIHFLI OpTara
(#cypekitere) IarbUibicabl Kaphlk cay/IeciHIH JHEPIUACKIHEIH KalraH Oeir1 €kl opTaHkH LIeKapachiHaH
oTN eKkiHIncIHe (KabbiKia) v » OyphilbIMEH Tycell DHepIUAHBIH Oy KaOhIKIajarkl Oemrl mypekile



OoiibIHILA TAPATYE] THICT! SHEPIHAHBIH LILFLIHBIH CHOATTAIILL v | TYCY OYpBILILIH YIKeHTKeH Ke3jle, v >
ChIHY OYpBILIL] 6CeIL

U, OYpPBIILLIHEH KeHOIP KPHTHKATBIK 1 p AT ATATATHIH MOHI KedlHe cayie chiHOalink; o1p
Oemri warblikicajbl, an kKanrad Oemri mekapa OolieiMed celpradaiifelErep Tycy Oyphikn
KPHTHKAIBIKTAH YJIKCH Uy = U K3HE 1, > n, QoJica ToIBIKTal 1K1 Warelikicy ekl naiina
Gonajibl, #AFHH JKApLIK C2YJEC] €l KOFAIYCEI? ®ypekille OoHbIMEH alkic KAlULIKTBIKKA JeHiH
Tapana/isl. Kapeik cayieciHiy Tycy OypbllibHEIH TONLIKTAN 1HIK] [AFEUILICY IAPThI OPEIH/IATATEIH
TAMIBIKTAFE!l [{HAla30Hbl TAlIILIKTEIH caHbIK aneprypackl Jen aranajibl. JKapelk coynenepi
HYpeKlllere TAMULIKTEIH TEK CaHJILIK AlepTypackiHBIH IIHAEr OYpHIL apKbUIEL KIpYl THIC.
Coynenep ap Typm OypeIITApMEH KIpreHHeH KelflH JKypeklle MeH KaObIKIIAHBIH IIeKapacklHaH
apPTYpil OYPHILITAH AFEUILICKIN, KYPEUIFEIFA J€iilH op TYpil KalllkIKThIKIEH #eTell (23a-cyper).
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23 - cyper. Kenmoarei(a) xaHe 01pMoATEI{D) TalIBIK

KapeIKTeH Oy Kypaylikulapel Mojrtap jen aranaisl.ONTHKaNLIK TAIULIKTA JKYpekile
AuaMeTpl YikeH Oonrania e31H/e DlpHellle Mo/l Naiija Dolnysl MyMKIH. byHail Tamlbik kelMOATH
(multumode) aen aranais.

CriMCEIZ OpTA.

CeiMchis opra OIpHellle XHUNK JMalla’oH[apbiHja TONTACTRIPEUIFAH pajHoapHaIap
KHBIHTEIFEl ApPKBUIBL Kypbliajkl. Y skuimk jgdanazoHeiH: 900 MIn, 24 TTu u 5 ITn
Xa/lbIKApAlLK  TeleKoMMyHHKauna ofarkl (Intermatonal Telecommunications Umon - 1TU)
OHJIpICcTe, FEUILIM/A #aHe MeauiuHala (Industnal, Scientific, Medical - ISM) konnansury yunu
YCBIHFAH JKOHE JIMLEHIMAHBI KaxeT erneiial. bepuiren uinik [ManasoHJapeiHa ChIMCHL3
NoKaNALIK #oHe Imobanielk OalilaHbic KeNUIepIHIH  Kemuumrl kypeulyaa. TeMeH muulK
JMana3’oHbl TapaTy KallbIKTRIFEIH y3apTa/ibl doHE FHMapar 1UIHJACIT pajHOTONKBIHIap TapalyblH
#aKcapTa/ibl. bipak apHanap/ksiy calikeciHile KoJJaHyIILLUIAP/IbIH caHkl Oy Kedjle ToMeHe/11.

Chimebls  (wireless) opTa KHUNK  JHaNa3zoHMeH, Tapary KbUIMAMALIFBIMEH  aHe
KallLIKTIKIIEH epeKIIeIeHETIH CTaH1apTTap RKHEIHTEIFEIMEH peTTele/ll.

IEEE 802.11 (Wi-Fi) crannaprel ceimen3d Keprinikrik weninepain Wireless LAN -
WLAN) nerisri cranfaprel Gonbin Tadbiiaisl. ChIMCHS #eNUIEpAIH lapaMeTpiepl MaHbI3kl
TYple KONJaHbUIATBIH MOIYIHLMA TeXHMKackiMeH aHblKTanaiel. 802.11 (Wi-Fi) cranaapthl
TEXHOJIOIHACKIHEIH HErN3r napMeTpliepl 3 - KecTe/le KepceTlIreH.

3 - kecre. Wi-F1 cranapThIHEIH TeXHONOIMHACKIHEIH HEl'13r1 apaMeTpiepl



Cranjapr (®MLUIK Tapary Tunrik maml, Mawxcuman
AHara3zoHkl) AELIAMIBIFLL, Mobur/c maH1, Mout/c
Mbut/c
802.11a(51Tu) 54 20-26 1*8
802.11b(2.41Tu) *1 24 *1
802.11g(241Tw) *4q 20-26 1*8
2.1In (2% 51T w) 100 210

802.11a crannaprest WLAN kypsuwbulapeiieiy 5SIT0 suimk aHana3oHbBlHAAZ #KYMBICHIH
perreiim. Tapary weulgamasrel 54 Mobur/e, kefize - 108 Mour/c neilin.  ©OnaipicTik
TEXHOIOTHANBIK KelUlepie 2/eTTe Tapary eUylaMaeiwsl 20-26 Mbut/c Oarananane. #2.11a
CTAHJIAPTRIHBIH KOFApPLl JKHUIKT] JHANA30H/6l KOJJAHYLl TapaTy KallbIKTBIFbIH JKJHE FUMapat
INHAEr paJHOTONKEIH Tapalysld wekreiinl. Konnanemarein Moaymsuus typt — OFDM. 802.11a
cTaHlapThiHeH KypeUuirbUlapsl 802.11b mone 802.11g cramaaprrapbiHblH KyphUFBUIAPBIMEH KaThkIHaca
anmMaiiiel, eifTkedl onap 2.4 I'Th qManasoHsiH/a #yMelc ICTeiIL

byrinn kynje 802.11bxkane 802.11g cranjaprraphiHbiH KYPEUIFEUIAPEIMEH KeH KOILIAHBIC TAlTThL
802.11b crannapreHey KypbhUrsUlapsl 2.4 ['To imanasonsmia soymeic 1creiim #ane 11 Mour/c tapary
WBULIAMIBFBIMEH CHITATTANA/LL, MOIY/IALMA TYp1 - DSSS.

AKeni Tononoruscs.

Kenunk Topantap MeH cTaHUMAHBIH OaiinaHblc kejiciHe OIpIryl apTypil TONONOIHA
HEriziHje Kyzere acelpbulajbl. KeprunkTik #oHe riaobaljblK JKeJUepAlH TONoJOrHANapEl
apTypm Gonajsl.

KenHin (pUIHKaNkIK KoHE NOrHKAILIK TONOJNOIHACKIH aiiblpa 011y kKepek. (PHIHKANBIK
TOMOJAOr M AKe/HIH KallbUlaMa KYPLUILIMEL XKIHE KeJUIK dIeMeHTTepAIH DailnaHkic KablMeH
KOCBUIYBIHBIH cynbackld kepcetell. Jlornkaasik Tononorus sxem OoiibiHma Genarun aknapatr
OIp/IKTEPIHIH TapalybiH KopceTe/ll.

Ayaanii (star) Herizinaeri Tonoaorus opTaikK KYPEUIFEIHE KOJJlaHY Ikl KaxeT ereil. bip
TOpaDBIHEIH KYMBICTaH LILIFYEl Kalrad Oacka JKellHIH JKyMEIC KaDUleTTunriHe acep erneiim. Aem
JKaHa TopanTap/l Kocy apkeUlkl oHall Typhnenmpenl KeMunmri ocanl opTaiklK KoHe INHHAJNKIK
TONOJIOIHAFA KaparaH/ia KaOLl WLIFbIHEL OOk TaObLIaIkL

Cakuna (ring) TONOAOIHACKIH KOJIAHY KeadlHje cHrHanjap O1p OarelTra TopantaH Topalika
Tapanaibl. Kes-kenren Topan #yMBICTaH LILIKKAH Ke3jle, erep OHLI aiiHANLIN oTy aljibH-ala
KapacThIpeUIMaca, DapJIblK XKeMHIH AYMBIC ICTEY1 TOKTaThUIAIbL.

JIoruKaibIK TOMOJIOIHA TOpAlT4p OPTAa apKbkUlbl KAlaidl apalacaTekiHbiH aHeIKTaiael. Kemn
Taparad JIOMMKAILIK TONOIOIHAIAP:«HYKTe-HYKTe» (point-to-point), kKelrrereH Ko/keTiMiauik (mult
access), keH Taparyiisl (broadcast) mapkepiik (token passing).

«HykTe-HyKTe» JOrHKaNbIK TONOJOrHACK! OIp TOpANTaH €KIHIIICIHE apallblK KYphUIFbUIapra
Tayelcl3 MaIMETTI TapaTyikl KaMTaMackls eteil. bynaail Tononorus kesnje dacka aipecarrap
DonMaraH/ILIKTaH MalIMEeTTI TapaTyisl OackapaTklH XaTTaMa Kapanaiibim Gonajasl Caiikeciniue,
OyJ1 TONONOrHAHBl KOJJIaHY Ke3lHjle (PU3HKAILIK aJ]pecTep KakeT eMec.
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24 - cyper. Keprimkrik meninepaiy GHIHKAILIK TONONOIHANAPEL

Kenreren Ko/xkeTiMALIIK TONONOIMACK! KOINOPTTE! Kalitanareiirrapra (hub) nernanenren

Ethenet-kenuiepre caii Gonem kenem. benrin oprak mmHara Oapiklk  Topantap
Ko/DKETIMLNKKe He, D1pak yakbITThIH OIp MeseTIH[e Tek Olp raHa Topall MaliMeT TapaTa ajlajibl.
By kesne Gacka Topantap TeK «ThIHaii» anajsl.

Kenraparymsl TononorHAcklH Ko/LIaHFaH/a TOpall &3 MaIMeTTepiH OapikIk Dacka Toparrapre
#10epe/l. by ke3e KaHIal cTaHUHAIADP AYMBIC 1CTell TYpFaHkl Oelricts.

Mapkep/uk [OMMKAIBIK TONOMOIMACE! KellTereH KOGKETIMJIUNK TOMOJOIMACEL CHAKTBI OpTak,
opraHkl Genym #ysere acklpaibl bipak multi access Ethemet eniepinien Tononorwsnapia oprara
KO/GKETIMILNK ked/leiicok (AeTepinenberen) Golica, MapKeplllk TOMNOIOIMAA OpTara KOMKETIMLIK
AETEPMHHHPJIEHTeH. DNekTpoHsl Mapkep (token) ap Topanka kesekTecill cakMHa OofibiHIlA
wibepiienl. Mapkepar anrad  Topan kemre Mammer #ibepe anaiwel. Erep Ttopabminna
TapaTbUIaTEIH MajliMeT DolMaca, Mapkep/l Kellecl Topalka idepeldl #oHe yplic KaiTanaHajkl
Token passing tononoruscein Token Ring sone Fiber Distnibuted Data Interface (FDDI) semunep
KOJIJaHa/IEL.

AemuiH HIMKANLIK HeMece JIOTHKAILIK TONONOrHACK! ap Typm Oona anajsl. Meicansl, keH
raparan Ethernd xenunk Texsonormscel koHueHTpatopiapiasl (hub) #oHe «aliHanMalnel Ay
k20Ul KondaHa anaael  (3.7-cyper). 3.7-cyperrert ¢HiIMKalBIK TONOMOIHA  OapiblK
KOMIBIOTEpPIEp OPTAlLIK KYphUIFRIFa — KoHueHTpatopra (hub) KochUFaHABIKTAH YL
Tonosoruacel Gonein Tabeutaisl  Jlordkadblk TONOJNOrHACH KOHUEHTpaTop LuiHAe Oapibik
KOMIEIOTEP/IEp OPTaK MarMcTpalra KOChUIFaHILIKTaH — [HHA 00kl TaObUla/lkL.

25 - cyper. Tononorus: QUIHKANBIK — YB3, JOIHKAILIK — LIHHA



Ie yaiHie Tonojnorus — KoMOMHalUMANapel KeH KoldaHbulajislMbicansl, (3.8-cyper)
eJIHIH HIpockiHia ToNbIK DaiilaHkICTEl Tononorus DOHBIHIIE CEHIMIUIKT] KOFaphllaTy YIUIH
OlpikKeH KoOMMYyTallHa Topantapl Dap. Aannsl e/l TONONOIMACE! KeHeHTUINeH KYJUIbI? HeMece
panHanel-TopabblHia #*elll Kypy 21Icl KepceTuUireH, OyHia courkl Tapmakrtap - CT (OII -
OkoHe4Hble NYHKTH) Topaltapre Y KOCBUIFAH, al oJlap ell AAPOChIHBIH KOMMYTAallHA
roparnrapiMet - KT (YK — yansl kommyTtaiumn) YK kocelnran.
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26 - cyper. Apanac Tonojoruscel bap Dalinankic xenuepl

Baxsiray cypakmapsi:

. Manimerr1 rapary/isiy FKeprullkrik xeauiepitjie Kanail kabu1 Typiepl KoljaHbuias?
2. 3-popemem UTP kobunHiH TapaTy KeULIaMIbIFbl MEH KAlULIKThIFE] KaH1ai?

3. 5.5e-napemxem UTP kabunniH TapaTy #bUL1aMIBIFbl MEH KalllbIKTRIFL] KaH1aii?

4. Typa kabL1 KaHal KYPLEUIFLLIAP/ILL KOCY YIUIH KOJLIaHbL1a/ k17

5. Kpoceerslk kab11 Kanaail KypeUIFBLIap/kl KOCY YIUIH KOAAaHbLIa/kl]

6. KoHconaek kab11 KaH1ail KYpBUFBLIAP/IEI KOCY YIUIH KOJIlaHbU1a/ k7

7. TamuLIKTBI-ONTHKANKIK KaOLUIAIH Mbic KoDUIMEH CalBICTRIpFaH/a apThIKIIEUILIFE]

KaHaii?

8. Onrtukanelk k20wl Ooiibiver JKeprullkrik enulepie KaHlall KallBIKTBIKKA JI€ilH
M2JIIMETT] TapaTryfa bonanwt?

9. Kannait cranpapr ceiMcbis JKeprunkrik SKeIUIepAlH  HErisrl cradjaprtsel OO0k
TabsUaAL?

10. Kanpaii Tononorus Keprulkrik xeiulepie KeH TaparaH?



