MHPOPMaLUMOHHbIE CETU

Jleknius 2.

du3uYecKun U KaHAJIbHBIN
YPOBEHD




OU3MYECKMU YPOBEHD

« Qu3ndecKkuu ypoBeHb B Moaerd OSI cIy:KUT OCHOBOH JJIs
IIOCTPOEHMS BCEW MOJIEJIN IepeJadut JaHHbBIX MEXKIY
KOMIILIOTEPHBIMU CHCTEMAaMU.

» OU3UYECKNM YPOBEHD ONPEJIEIAET dJIeKTPUIECKUE,
MeXaHU4YecKue, IpoleaypHble U (PYHKIIMOHAIbHBIE
criequpUKaINK JIJIs1 aKTUBU3AIluK, IOIAeP>KaHUsA U
leaKTUBU3AINHN PU3UIECKOU CBA3U MKy KOHEUHBIMHU
CHCTEMaMU.

- HaszHauyeHune ¢pu3n4eCcKOro ypoBHs — repejava JJaHHbIX.

ITporiecc nepegaun JaHHBIX — KOOUPOBAHUE — BHIIIOJIHSIETCS C
IIOMOIIIBIO cpedbl nepedavu 0aHHbix (Kabean, pa3beMbl U T.11.).



Cpepa nepepayn AaHHbIX

« Cpenoli mepeaauy JaHHBIX HA3bIBAIOT PUBUYECKYIO CPELY,
HCHOJIb3YEeMYIO JJIS IPOXOXK/IEHU CUTHAJIA.

o Jljis1 obecrieueHus oOMeHa KOAUPOBAHHOUN nH(OpMaILue, cpeia
70JKHA obecrieuuTh GU3UUecKoe coeJuHeHe KOMIIbIOTEPOB JAPYT C

JIPYTOM.

« MHubopMaIus B JIOKAJIbHBIX CETAX Yallle BCETO IIepeIaeTcs B
II0CJIEZIOBATEIBHOM KOJIe, TO eCTh OUT 3a OutoM. Takas rmepemaua
MeJIEHHEE 1 CJIOJKHee, UeM IIPH HCII0JIb30BAaHUHU NapaLJIeJIbHOTO KOJIa.

« OpHAKO HaJI0 YYUTHIBATH TO, UTO IIPU O0Jiee ObICTPON NapaslieIbHON
nepeaaye (Mo HECKOJILKUM KabeJsisiM 0JTHOBPEMEHHO) YBEJTUUNBAETCS
KOJIMYECTBO COETMHUTEILHBIX Kabesel B YHCJIO pa3, paBHOE
KOJIMYECTBY Pa3psiIoB IapaslieIbHOro Koja (Harmpumep, B 8 pas mnpu 8-
pa3psAHOM KOJE).



Cpepa nepepayn AaHHbIX

* TTpOMBINIIEHHOCTBIO BBIILYCKAETCA OTPOMHOE KOJIMYECTBO TUTIOB
Kabesiel, HalpUMep, TOIbKO OJIHA KPYITHenast KabebHas KOMIIaHUSA
Belden mpeniaraer 6osiee 2000 UX HaHMeHOBaHUA.

« Bce kabesin MOKHO pa3/ie/IuTh Ha TPU OOJIBIINE TPYIIbI:

° BJIeKTpuYeckue (MeHbIe) Kabeau Ha OCHOBE 8UMbLX nap NpoBoaos (twisted
pair), KOTOpble fiesiATCA Ha sKpanupoBanHble (shielded twisted pair, STP) u
HeskpaHupoBaHHbIe (unshielded twisted pair, UTP);

o pJIeKTpuUecKkue (MeaHbIe) KoakcuaavHvle kabeau (coaxial cable);
s onmosoaokoHHble kabeau (fiber optic).
» Kaxxapliii Tun kabesiss UMeeT CBOU IIPeUuMYyIIlecTBa U HEAOCTAaTKU, TaK YTO
IIpU BbIOOPE HA/I0 YUUTHIBATh KAK OCOOEHHOCTU pellaeMou 3a/1aui, TaK
11 0COOEHHOCTH KOHKPETHOM CETH, B TOM UHCJIE€ U UCII0JIb3yEMYIO
TOIIOJIOTHIO.



[TapameTpbl KabeibHbIX CUCTEM

« MoakHO BBIJACJINTD CJIEAYIOIINE OCHOBHBIE IIaPAMETPBI Ka6eﬂeﬁ, IIPUHIOUIINAJIBHO
BaKHbI€ JJIA UCIIOJIb3OBAHUA B JIOKAJIBHbBIX CETAX:

= [lonoca nponyckaHusa kabess (4acTOTHBIN JUAIIa30H CUTHAJIOB, POIyCKaeMbIX Kabeiem) 1
3amyxaHue cuzHaa B kabese. /[Ba 3TUX mapaMeTpa TECHO CBA3aHBI MEKy cOOOM, TaK KAk C
POCTOM YaCTOTHI CUTHAJIA PacTeT 3aTyXaHWe CUTHAIA. 3amyxaHue U3MepsIeTCA B JIeIndenax u
IIPOTMIOPITMOHAIBHO JIJTHE Kabests.

o IToMmexo3auuIIeHHOCTD Kabess 1 obecrieunBaeMasi UM CEKPEeTHOCTD Iepe/iauu
nH(pOpMALUU. ITHU 7B B3aMMOCBSI3aHHBIX IIAPAMETPA MMOKA3bIBAIOT, KAK Kabesib
B3aMMOJIEUCTBYET C OKPY>KAIOIIeN CpeJioH, TO eCTh, KaK OH pearupyeTr Ha BHEIIHUE IOMEXH, U
HACKOJILKO ITPOCTO MPOCJIYIIATh UH(POpMALHIO, TepelaBaeMyto 110 KabeJtro.

= CKOpPOCTh pacnpoCTpaHEeHUA CUTHAJIA 110 KabeIro Wi, oOpaTHBIN IIapamMeTp —
3adepxcKka cu2Ha.a Ha MeTpP JUTMHBI Kabesist. ATOT mapaMeTp UMeeT IPUHITUITHATIBHOE
3HA4YeHUeE IMPU BbIOOPE JIJTMHBI ceTH. TUITMYHbBIE BETMUYUHBI CKOPOCTH PACITPOCTPAHEHU S
CHUTHaJIa — OT 0,6 /10 0,8 OT CKOPOCTH PacIpOCTPaHEHUS cBeTa B BakyyMe. COOTBETCTBEHHO
TUITNYHbBIE BEJIMUNHBI 3a0epicex — OT 4 JI0 5 HC/M.

= ,Z[JI}I SJICKTPHUYECKUX KaGBHeﬁ O4Y€Hb Ba’KHA BEJIMYKMHA BO/THOBOI'O COIIPOTHUBJICHUA
kabeJisi. BosTHOBOE CONPOTHBJIEHNE BaXKHO YUUTHIBATD IIPU COTJIACOBAHUM KabeJis 11
IIpeIOTBPAIlleHUs OTPA’KEHUsI CUTHAJIAa OT KOHI[OB Kabesisi. BoslTHOBOe cOpOTHUBIIEHNE
3aBHUCHUT OT (I)OprI 1 B3aUUMO 6paCHOJIO)KeHI/IH IIPOBOJHHKOB, OT TEXHOJIOT'HMH M3TOTOBJICHUA U
MaTepuajia JUaJICKTPHUKa KaOeJId. TunuuHble 3HAUEHU I BOJTHOBOTO COIIPOTUBJIEHUA — OT 50
710 150 OM.



Kabenn Ha ocHoBe BMUTbIX nap

« Bumble napwvl IPOBOJOB UCIIOJIB3YETCA B JIENIEBHIX U CETOJTHS,
IOKaJIyH, caMBbIX IIOMYJIAPHBIX KaOessax. Kabesb Ha ocHOBe
sUMbBLX NApP IIPECTABISIET COOOM HECKOJIBKO I1ap CKPYYEHHbBIX
IIOTIAPHO U30JIUPOBAHHBIX MEIHBIX IPOBOOB B €IMHOM
AN3JIEKTPUUECKOHN (ILJTaCTUKOBOM ) 000I0UKeE.

- Kabenb rubkuii u yaqoOHbIN /i1 TpoKaagKku. CKpydrBaHUE
IIPOBOJIOB ITO3BOJIIET CBECTU K MUHUMYMY UH/IYKTHBHbIE
HaBOJZIKU KabeJiell IpyT HA Apyra U CHU3UTh BJIUSHUE
IIepeXO/IHBIX IIPOIIECCOB.

« OO6BIYHO B KabeJib BXOZIUT JIBE WJIN UETHIPE 8UMblE NAPbL.




Kabesi Ha OCHOBE BMUTbIX Nap

-  HeskpaHUpOBaHHBIE BUMblE NAPbL XAPAKTEPUBYIOTCS C1a00H 3alTUIIIEHHOCTHIO OT BHEITHUX
3JIEKTPOMArHUTHBIX IIOMEX, a TaK¥Ke OT MOJCTYIITUBAHMSI, KOTOPOE MOKET OCYIIECTBIISITHCSA C
11eJIbI0, HAIIPUMeEP, TPOMBIIIJIEHHOTO IIITHOHaska. [Ipruem mepexsatT mepesiaBaeMou 1o CeTH
nHGOpMAIINU BO3MOXKEH KaK C IIOMOIIbI0O KOHTAKTHOTO MeTo/ia (HalpuMep, IOCPEJICTBOM JIBYX
HUTOJIOK, BOTKHYTBIX B Ka0OeJIb), TaK U C IIOMOIIbI0 0ECKOHTAKTHOTO METO/a, CBOIAIIETOCS K
paaronepexBaTy U3IydaeMbIX KabesieM 3JIeKTPOMarHUTHBIX nosiel. [IpuueM fielicTBre IToMex 1
BeJIMUMHA U3JIYUYEHHsI BOBHE YBEJIUUUBAETCS C POCTOM JIJIMHBI Kabess. [[Jia ycTpaHeHUs 9TUX
HeI0CTAaTKOB IIPUMeEHsIeTCS SKpaHUPOBaHue Kabeeli.



Kabesi Ha OCHOBE BMUTbIX Nap

» B ciyuae skpaHupoBaHHOU sumotl napst STP kaxkas u3 sumasix nap
IIOMeEIIaeTcsA B METAJUINYECKYIO OILIETKY-3KPaH JJIs1 yMEeHbIIIeHUs
HU3JIydeHUN Kabesis, 3aIIUThl OT BHEITHUX 3JIEKTPOMATHUTHBIX IIOMeX 1
CHIDKEHHS B3aMMHOTO BJIMSHUS IIap IIPOBOJIOB APYT Ha aApyra (crosstalk —
IIepeKpecTHbIe HABOJKH).

o JIJ1s1 TOro UTOOBI AKpaH 3allHUINaJ OT IIOMeX, OH JIOJIKeH ObITh 0053aTeIbHO
3a3€MJIEH.

» OCHOBHbIE JOCTOMHCTBA HESKPAHUPOBAHHBIX BUMbLX NAP — IPOCTOTA
MOHTAa’Ka pa3beMOB Ha KOHIIaX KabeJis, a Tak:Ke peMOHTA JII0OBIX
IIOBPEKAeHUI 110 CPaBHEHUIO C IPYTUMU TUNIaMU KabeJisa. Bce ocTanbHbIe
XapaKTEPUCTUKU Y HUX Xy2K€e, UeM Yy APYTux Kabese.

- B Hacrosee BpemMsi sumas napa ucnoab3yeTcs JiJis epegadu
nHOpMaIMU Ha CKOPOCTSX A0 1000 Mbwur/c.



KoaKcuanbHbIM Kabesb

* KoakxcuaavHblil Kadeab npecTaBisieT cO00H JIEKTPUIECKUi Kabeb, COCTOSAIIUN U3
IIEHTPAJIBHOTO METHOTO ITPOBO/Ia U METAJUINYECKOMN OIIETKH (9KpaHa), pa3eIeHHBIX

MeKAYy cOO00M CJI0eM JTNaIeKTPUKa (BHYTPEHHEN U30JISIUN) U ITIOMEIIeHHBIX B OOIIYI0
BHEIITHIOIO0 000JIOUKY.

«  KoaxcuaavHblil kabeawv 0o HeJaBHETO BPpEMEHU ObLI OUeHb TOILYJIAPEH, YTO CBABAHO C
€ro BBICOKOU ITOMEXO03aIHIIIEHHOCTHIO F6J1arozxapﬂ META/JINYECKOU OIJIETKE), OoJIee
IITIPOKUMH, YEM B CJIydae 8umotil napwt, nonrocamu nponyckaHus (cpeire 1I'T'), a
TaK>Ke OOJIBIITUMH JIOITyCTUMBIMU PACCTOSHUAMHU ITepefadu (710 KuaoMeTpa ).

- K HEeMY TpyAHEE MEXaHNYECKH ITOAK/JITIOUUTHCA IJIA HECAHKITUOHUPOBAHHOTO
IIpoCJIYIINBAaHUA CETHU, OH AA€T TaKKE 3aME€THO MEHbIIIE€ SJIEKTPOMAlrduTHBIX U3JIY4E€HUHN
BOBHE.

o MOHTaX U PEMOHT KOAKCUA1bHO20 Kabes CyIleCTBEHHO CJIOXKHEE, YeM 8UIMOIL napwl, a
CTOUMOCTH €ro BblllIe (OH JIOpOKe MPUMEPHO B 1,5 — 3 pasa).

+ Celfyac ero npuMeHsIETCA peXKe, YeM sumas napda.
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KoaKcuanbHbIM Kabesb

* OCHOBHOE IIPUMEHEHNE KOAKCUANbHBLU KAbe/1b HAXONT B CETSAX C
TOIOJIOTHEeH Tulla muHa. [Ipu aToM Ha KOHIIax Kabesst 00s13aTeTbHO
JIOJKHBI yCTAHABIMBATHCA TEPMUHATOPDI JIJIAA IPEAOTBPAIIEHHS]
BHYTPEHHUX OTPa’KeHUH CUTHAJIA, TprudYeM OAUH (1 TOJBKO OAUH!) 13
TEPMHUHATOPOB JIOJI>KEH OBITh 3a3€MJIEH.

= B OTCYTCTBHE 3a3€MJICHUA METAJUVIMYECKAA OIIVIETKA HE 3allTUIIAET CETH OT .
BHEITHUX SJIEKTPOMATHHUTHBIX IIOMEX 1 HE CHUZKAECT U3JIYdECHHE IIEpEJaBa€MOU 110
ceTH HH(OPMAIMK BO BHEIIHIO CpeAy. IIpy 3a3eMyIeHNnU OIJIETKH B /IBYX WU
0oJiee TOYKaX U3 CTPOA MOZKET BBIUTHU HE TOJIBKO CETEBOE O6Op}7Z[OBaHI/Ie HO 1
KOMIIBIOTEPHI, IIOAK/JIIOYEHHbIE K CETH.

» TepMuHATOPHI JOJIXKHBI OBITH 00513aTEJILHO COTJIACOBAHbI C KabeseM,
Heo0X0TMMO, UTOOBI MX COITPOTHUBJIEHHE PABHSIOCH BOJTHOBOMY
COIIPOTUBJIEHUIO Kabeis.

° C}’IJ_IGCTByeT ABa OCHOBHBIX THUIId KOAKCUA/TbHO20 xabens AJId OpraHn3alnuu
JIOKAJIbHBIX CETEN:

o TOHKHU (thin) Kkabesb, UMEIOIINKN UAMETP OKOJIO 0,5 ¢M, 00Jiee THOKHU;
o ToJicThid (thick) kabesp, AEamMeTpoOM OKOJIO 1 CM, 3HAUUTEIbHO O0Jiee
»kecTkuM. OH mpezcTaBiseT cob0ol KilacCHUecKU BapUaHT

KOaKCUa1bHO20 Kabeasl, KOTOPBIH yKe ITOUTH IMOJTHOCTHIO BHITECHEH
COBPEMEHHBIM TOHKUM KabeJsieM.



OnNTOBOJIOKOHHbIN Kabeb

e ONMoeB0A0KOHHBI (OH JHce 6010KOHHO-ONMUYeckuil) kadteab —
STO MPUHITMUITNAIILHO MHOU TUII Ka0eJIs 10 CPAaBHEHHIO C PACCMOTPEHHBIMU
ZABYMS TUIIAMHU 3JIEKTPUYECKOTO MJIH METHOTO Kabes.

- NHdopmanusa nepegaercsa He 3JIEKTPUYECKUM CUTHAJIOM, 4 CBETOBBIM.
['J1aBHBIM €T0 3JIEMEHT — 5TO IIPO3PAavYHOE CTEKJIOBOJIOKHO, II0 KOTOPOMY
CBET IIPOXOJUT HA OTPOMHbIE PACCTOSHHUS (10 TECATKOB KHJIOMETPOB) C
HE3HAUYUTETbHBIM 0CJIa0JIEHUEM.

» CTpyKTypa onimogo.10KoHHO020 kabeas oueHb IPOoCTa U MOX0Ka Ha
CTPYKTYPY KOAKCUATbHO20 3AeKMPuUUecko20 kabeas.

» MeTajutnueckasi oIIeTKa Kabesisa MpuMeHsIeTCs AJIs1 MeXaHUUeCKOU
3aIIUTHI OT OKPYKaloIel cpeabl (Takoi Kabeib MHOT/IAa Ha3bIBAIOT
OpPOHEBBLIM, OH MOXKeT O0beIUHATD MO OAHOH 000JIOUKOU HECKOJIBKO
ONMOBO.10KOHHbIX Kabeaell).
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ONTOBOJIOKOHHbIUN Kabesb

o OnNMmMoB80/10KOHHBIU Kabeab 001aJaeT UCKJIIOUNUTEILHBIMU
XapaKTepPUCTUKAMU 110 IOMeX03aIUIIeHHOCTU U CeKPETHOCTU
repesiaBaeMou HHQOPMAaIUH.

o BHeIHHI/Ie BJIeKTpOMaFHI/ITHbIe IIOMEXU HE CHOCO6HI)I NCKA3UTH CBeTOBOﬁ
CHUT'HaJI, a gaM CUTrHaJI He nopom/:[aeT BHEIITHUX BJIeKTpOMaI‘HI/ITHI)IX
nsaydeHnu. IloixatodeHre kK 5SToMy TUILY Kabess s
HecaHKI_[I/IOHI/IpOBaHHOI‘O HpOCJIYHII/IBaHI/IH ceTu HpaKTquCKH
HEBO3MOXHO, TdK KaK HpI/I ITOM HapymaeTCH OEJIOCTHOCTD K3.6€JI}I.

s CTOMMOCTBH ONMO0B0A0KOHHO020 Kabe151 TIOCTOSTHHO CHUIKAETCS U celdac
IIPUMEPHO paBHA CTOUMOCTH TOHKOTO KOAKCUA1bHO20 Kabes.

o THUIIMYHAas BeJIMYnHA 3amyxaHusa cueHa/1a B onmoeo/10KOHHbLX Kxabensax
Ha 4aCTOTaX, UCII0JIb3YEMbIX B JIOKAJIBHBIX CETAX, COCTABJIAET OT 5 10 20
b KM, 9TO IIPUMEPHO COOTBETCTBYET IIOKA3ATEIAM IJIEKTPUIECKHX
KaoeJie Hda HU3KUX YaCTOTax.

s B cirygae onmosoa10koHH020 Kabe151 IPU POCTE YaCTOTHI IIEPEIaBaeMOr0
CUTHAaJIa 3amyxaHue YBeJIMINBaeTCs OUeHb HE3HAUNTEIbHO, H Ha
60JbIINX YyacToTax (0co0eHHOo cBhIIle 200 MI') ero mpeumyliecTBa
Iepes 3JeKTPHUYECKUM KabeeM HEOCIIOPUMEI, Y HET'O IIPOCTO HET
KOHKYPEHTOB.



ONTOBOJIOKOHHbIUN Kabesb

« OIHaKO ONMOB0A0KOHHDBLII Kabeab UMeeT U HEKOTOPbIE HeJIOCTAaTKH.

= BpICcOKas CI0:KHOCTh MOHTaKa (IIpU YCTaHOBKE Pa3beMOB HEOOX0AMa
MUKPOHHASA TOYHOCTD, OT TOUYHOCTH CKOJIa CTEKJIOBOJIOKHA U CTEIIEHU ero
IIOJIMPOBKY CUJILHO 3aBUCHUT 3AMYXAaHUeE B pa3beMe).

e /[J14 yCTaHOBKHU Pa3beMOB IPUMEHAIOT CBAPKY WJIN CKJIEUBaHME C IIOMOIIBIO
CIIEIINAJIBHOTO TeJisd, UMEIOIEro TaKOU ke KO3a(pPUIUeHT IIPeIOMJIeHU CBETA,
YTO U CTEKJIOBOJIOKHO. HekauecTBeHHAs yCTaHOBKA pa3beMa PE3KO CHHKAET
JOTYCTUMYIO JJTUHY KaOesis, ONpeiesisieMyIo 3amyxXaHueMm.

» Mcnosb30BaHUE ONMo0B80.10KOHHO20 kKabeas TpedyeT celuaaibHbIX
OITUYECKUX MPUEMHHUKOB U IIEPEJATUNKOB, IPEOOPA3YIOIINX CBETOBBIE
CHUTHAJIbI B 3JIEKTPHUUYECKHE U 00PATHO, YTO YBEJIMUUBAET CTOUMOCTD CETHU
B I[€JIOM.



ONTOBOJIOKOHHbIUN Kabesb

« Onmoeo0.10KoHHble Kabeau AOIIYCKAIOT Pa3BETBJIEHNE CUTHAJIOB (JIJIs1 3TOTO
IIPOU3BOAATCS CIIENaIbHBIE IACCUBHEIE pa3dBeTBuTe  u (couplers) Ha
2—8 KaHaJI0B), HO, KaK IIPaBUJIO, UX UCIIOJb3YIOT IS Iepefadn JaHHBIX
TOJILKO B OJTHOM HaIIpaBJIEHUU MEXKAY OAHUM IIePEJATUNKOM U OJTHUM
IIPUEMHUIKOM.

« Onmoso.10KOHHbIIl Kabeab MeHee IIPoYeH U THOOK, YeM 3JIEKTPUIECKHUI.
TunuuHas BeJTMYHHA JIOIYCTUMOTO pajuyca n3ruba coctasisgeT OKOJIO 10 —
20 cM, IIPH MEHBIINX Pagruycax U3rubda IeHTpaJIbHOE BOJIOKHO MOKET
ciaoMmaTbes. [11oxo mepeHocuT Kaberb 1 MeXaHHYeCKOe PacTsKeHHe, a
TaK>Ke pa3/laB/IMBaIONINE BO3JEHCTBUA.

« UyBCTBUTEJIEH ONIMOBO.A10KOHHDBLIU Kabeab Y K HIOHU3UPYIOIUM
U3JIyYEeHUM, 13-3a KOTOPBIX CHHKAETCS ITPO3PAYHOCTD CTEKJIOBOJIOKHA, TO
€CTh YBEJIMUUBAETCA 3amyxaHue cusHaaa. Pe3kue mepemnaabl TEMIIEpaTyPhI
TaK’Ke HETaTUBHO CKAa3bIBAIOTCS HAa HEM, CTEKJIOBOJIOKHO MOKET TPECHYTh.

 IIpuMeHSIOT 0NMO0B80A0KOHHDIII Kabeab TOJIBKO B CETAX C TOIIOJIOTHEH
3Be3/ia U KoJIbI10. Kabesib obecriednBaeT uaeaabHyI0 ralbBAaHUYECKYIO
Pa3BI3Ky KOMIIBIOTEPOB CETH.



Tumnbl ONTOBOJIOKOHHOIO Kabens

 CyIIecTBYIOT ZIBa Pa3JIMUHBIX THUIA ONIMOB0/10KOHHO20

xabens:
o MHOI‘OMO,Z(OBI)II/I WU MyJIbTI/IMO,ZlOBI)II/I xabesp, Oosiee
JIeIIEeBbIN, HO MeHee KauyeCTBEeHHbI;

s OJIHOMOJIOBBIN Kabesb, OoJiee aoporoﬁ, HO MMeeT JIy4Illne
XapaKTEePUCTUKH 110 CPABHEHUIO C IIEPBBIM.



becnpoBoaHble cMCTEMbI Nepefaym JaHHbIX

- I'J1aBHOE IIPEUMYIIECTBO OECTPOBOAHBIX CUCTEM COCTOUT
B TOM, 4TO He TpebyeTcss HUKAKOU IIPOKJIAAKU IIPOBOIOB.

» PaduoxaHan uCIob3yeT mepeaady HHGopMaIuy 1o
PaNOBOJIHAM, II03TOMY TEOPETHUECKH OH MOKET
obecreuuTh CBsI3b Ha MHOTHE JEeCATKH, COTHU U JlaXKe
TBICSYH KUJIOMETPOB.

« CKOpOCTb Ilepeadu JOCTUTAET JIeCATKOB MerabuT B
CEeKYHY (374eCh MHOTO€E 3aBUCHUT OT BLIOPAHHOM JIJINHBI
BOJIHBI M cI10CcO0a KOIMPOBAHMUS).



becnpoBoaHble cMCTEMbI Nepefaym JaHHbIX

« OcobeHHOCTh paduoKaHana COCTOUT B TOM, UTO CUTHAJI CBOOOTHO
13JIydaeTcs: B 3(pup, OH He 3aMKHYT B Kabesib, IO3TOMY BO3HUKAIOT
IIP00JIEMBI COBMECTUMOCTHU C IPYTUMHU UCTOUHHUKAMU PaJInoOBOJIH (pasno- u
TeJleBellaTeIbHBIMU CTaHITUAMU, PajlapaMu, PaiuoJI00UTEILhCKUMU U
npogecCUOHATIBHBIMU IIEpeJaTYNKaMU U T.J,. 5)

» B paduoxanane ucmnosb3yeTcs mepeziada B y3KOM JAUalla30He YacToT 1
MOAYJIAINA HTHPOPMAIIMOHHBIM CUTHAJIOM CUTHAJIa HECYIIel YacTOTHI.

« I'’71aBHBIM HEZOCTATKOM paduoKaHana SIBJISIETCSA €ro IJIoxXasl 3aluTa OT
MPOCITyIIMBAHUS, TAK KaK Pa/INOBOJIHbBI PACIPOCTPAHSIOTCH
HEKOHTPOJIUPYeMO. JIpyrou O0IbIION HEIOCTATOK paduoKkaHa1a — cjirabas
IIOMEXO03aIUIIeHHOCTb.

* Paduoxanan MPOKO IPUMEHSETCA B TTI00AIBHBIX CETAX KaK I
Ha3eMHOU, TaK U JIJIA CIIyTHUKOBOU CBA3U. B aTOM IipuMeHeHuu y
paauoxana/la HET KOHKYPEHTOB, TaK KaK PaJIOBOJIHBI MOTYT JOUTH JI0
JTII000M TOUKH 3€MHOTO IIapa.



becnpoBoaHble cMCTEMbI Nepefaym JaHHbIX

« Jlns nokanbHBIX OecripoBogHbIX ceTell (WLAN — Wireless LAN) B
HACTOsIIIlee BpeMs IIPUMEHSIOTCA HOAKIIOUEHHs II0 paduokaHaay Ha
HeOOJIBIIINX PACCTOSAHUAX (0OBIYHO /10 100 METPOB) U B IIpejesiax IPAMO
BUJIIMOCTH.

« Hcrnosp3yroTes /iBa 4aCcTOTHBIX auamnasoHa — 2,4 I'T'n u 5 I'T'n. CkopocTh
ne%)e/:[/aqn — 10 54 MbwuTt/c. PactipocTpaHeH BapHaHT CO CKOPOCTHIO 11
MoOwuTt/c.

« Ceru WLAN 1103BOJISAIOT yCTaHABJIUBATH O€CIIPOBOJHEIE CETEBBIE
coeIMHEHUA Ha OTPAaHUYeHHOU TeppuTOopUHr (0OBIYHO BHYTPH O(PHCHOTO
I YHUBEPCUTETCKOTO 3/IaHUS MU B TAKUX OOINECTBEHHBIX MECTaX, KaK
a’pPOMOPTHI).

« Texnmosorus Wi-Fi (Wireless Fidelity) mo3BosisieT opraHu30oBaTh CBA3b
MesKy KOMITbIOTEpAMU YUCJIOM OT 2 /10 15 ¢ IIOMOIIbI0 KOHIIEHTpaTopa
(Ha3bpIBaEMOro TOUKa JIoCcTyma, Access Point, AP), njin HeCKOJIbKUX
KOHIIEHTPATOPOB, €CJIM KOMIIBIOTEPOB OT 10 J10 50.



becnpoBoaHble cMCTEMbI Nepefaym JaHHbIX

- HMHdpakpacHBIA KaHAJI TaK:Ke He TpeOyeT COeTUHUTEILHBIX IIPOBO/IOB, TAK KaK
HICIOJIb3YET JJISA CBA3U MH(PPaKpacHOe u3JrydeHue (IIog00HO0 IIyIbTy
JAVICTAaHIIMOHHOTO YIIPaBJIEHUA JIOMAIITHETO TesieBru30pa). ['J1aBHOE ero
IIPEUMYIIECTBO IO CPABHEHHIO C pAOUOKAHA/I0M — HEUYBCTBUTEILHOCTD K
BJIEKTPOMATHUTHBIM IIOM€eXaM, YTO IIO3BOJISIET IIPUMEHSTh €ro, HallpUMeD, B
IIPOU3BOJICTBEHHBIX YCJIOBHSX, I7le BCerja MHOTO IIOMEX OT CHJIOBOTO
000pyaOBaHHSI.

- Ckopoctu nepeaaun nHGopMaIuu mo nHPpakKkpacHOMY KaHaTy OOBIUHO He
IIPEBBIIIAIOT 5—10 MOUT/c, HO TPH MCIOIb30BaHUN WH(MPAKPACHBIX JIA3€POB
MO3K€eT OBITh IOCTUTHYTa CKOPOCTh 00Jiee 100 MoOuT/c. CeKpeTHOCTh
nepezaBaeMol nHGOpMAaIlNU, KaK U B cIydae paduokaHana, He JOCTUTaeTcs,
TakKe, TpeOyIOTCS CpaBHUTEIIHHO JOPOTYe MPUEMHUKU U IlepefaTuyuku. Bee aTo
IIPUBOJIUT K TOMY, UTO HIPUMEHSAIOT HH(QPPAKPACHBIE KAHAJIBI B JIOKAJIBHBIX CETAX
JIOBOJIBHO PeIKO. B OCHOBHOM OHU MCHOJIB3YIOTCA JJIA CBSI3U KOMIBIOTEDPOB C
nepudepueii (maTEpdeEtic IrDA).

« HMHpakpacHble KaHAJIBI JIEJIATCA HA JBe TPYIIIbL:

= Kanasipl IpAMON BUJAUMOCTH.
= KaHaJsibl HA pacCeAHHOM U3JIyYeHUMU.



Bbibop TMNa cpeabl nepefayn AaHHbIX

» Jl;1s1 onipeesieHus HanboJiee MOAXOAIIETO TUIIA
cpelpbl lepeaadyu JaHHBIX MOTYT
HCII0JIb30BATHCA Pa3/IMdHbIE KPUTEPUH,
HaIIpuMep, CKOPOCTbh IlepeJauyu JJaHHBIX,
CTOMMOCTbD, IPO0JIEMbI O0€ecIIedeH s
KOHQPUIEHIIUATIbHOCTH.



KaHa/ibHbIM YPOBEHb

 IIpOTOKOJIBI KAHAJIBHOTO YPOBHS 00€ecIieYnBaiOT UHTePdeENC
MeXIay GU3UUYECKON CeThI0 U CTEKOM IIPOTOKOJIOB KOMIIBIOTEDPA.

« IIpOTOKOJI KaHAJIBHOTO YPOBHS, OOBIYHO, BKJIIOUAET TPU
BJIEMEHTA:

» Kadp cnenuaibHOTO hopMaTa, KOTOPBIM HHKAIICYJIUPYeT JTaHHbIE
IIPOTOKOJIA CETEBOTO YPOBHH;

s MexaHusMa, peryJIupyIoIiero J0CTyIl K COBMECTHO
HCII0JIb3YEMOM CETEBOMU CpEJIE;

s [IpUHIUIIOB, KOTOPbIE JOJIKHBI OBITh PEAIM30BaHEI IIPU
pa3paboTke pu3UIECKOr0 YPOBHSI.



Aapecayma

» 3ar0JIOBOK KAHAJILHOT'O YPOBHA COJIEPKUT a/Ipec
KOMIIbIOTEPA, OTIIPAaBUBIIIETO COODILIEHUS, U aJpeC
KOMIIbIOTEPA, KOTOPBIN AOJI2KEH JITaHHOe COODIIeHNe
IIOJIyYHTh.

- Ha 3TOM ypOBHE HCIIOJIB3YIOTCS aJpeca Cpeabl
nepesauyu JaHHbIX — annapatHble (MAC) aapeca.

« JlaHHBIE a/ipeca 4acTO «IIPOIIMNUBAIOTCA»
IIPOU3BOJAUTETIEM B CETEBOM KOHTPOJIJIEPE.

B ceTsix Ethernet u Token Ring ncnonb3yiorcs
ajgpeca JJIuHON 6 OauT.



/locTaBKa KagpoB

« IIpoTOKOJIBI KAHAJIBHOTO YPOBHS 3a00TATCS O JOCTABKE ITaKeTa
KOHEYHOMY aJIpeCaTy, TOJbKO €CJIU OH HaXOJIUTCA B TOU JKe
JIOKQJIbHOM CETH, UTO U OTIIPABUTEJID.

- Ecin mosyuaTesb HAXOAUTCA B APYTOU BBIUUCIIUTEILHOM CETH,
IIPOTOKOJI KAaHAJIbHOTO YPOBHSA OTBEYAET 3a JOCTaBKY Kaapa
MapIIIPyTHU3aTOPY, 00eCIIednBaIIeMy IOCTYI K CAeAYIOIIeH
CETH CJIeOBaHUs Kaapa.

- Takum oO6paszom, aipec HojydaTesis B 3aroJIOBKe IIPOTOKOJIa

KaHaJIbHOT'O YPOBHS BCEr/ia OTHOCUTCSA K YCTPOMCTBY,
PacCMoJIOKEHHOMY B JIOKAJIBHOM CETH.



YnpaB/sieHne AOCTYMNOM K cpeae

 YrnpaBJieHH€e JOCTYIOM K cpejie — HaOOp MpaBUJI MOCPEACTBOM
KOTOPBIX IIPOTOKOJI KAHAJIBHOTO YPOBHS pa3pelniaeT CIIOPHbBIE
CUTyallul, CBI3aHHbIE C IMOIIBITKAMH OJTHOBPEMEHHOTO
HCIT0JIb30BAaHUA CPEJIbI IIEPEAUM JJAHHBIX.

 JInst QyHKIIMOHUPOBAHUSA B CETEBOU cpefie pabouas CTaHIUA
J0JI2KHA UMETh BO3MOKHOCTD Iepe/iaBaTh HHPOPMAIIHIO.

o JIJ11 KOHTPOJIA OOCTYIIA K CpeJie Iepelaun JaHHbIX
HCIIOJIb3YIOTCA JIBA MEeTOa:
s MeToz /1ocTyIia ¢ repeiayer MapKepa;
o MHOXECTBEHHBIU JOCTYI ¢ KOHTPOJIEM HECYIIEU U
obHapyKeHHUEM KOJIJTU3UH.



Cnocobbl KOHTPOAS AOCTYMOM K cpeje
nepejaym JaHHbIX

« Memoda docmyna c nepedauell Mapkepda UCIIOJIb3yEeTC B CETAX
Token Ring u FDDI.

- MeToz OCHOBAH Ha Ilepefade OT OAHOM paboueli CTaHITNU K
JAPYTOH CIIEIIaIbHOIO KaZpa, Ha3bIBAEMOT'O MAPKEPOM.

- Tospko cucTeMa, OBIaAeBIIasA KaApPOM, HMeeT IIPaBo
OTIIPABJISITH CBOU coo0IeHus. Pabouast cTaHIMA, 3aXBaTUBIIIAs
KaJp, IepejlaeT CBOU JIaHHBIE 1 0OCBOOOKIaeT MapKep AJIs
JIPYTUX CTAHIHM.

- Iloka B ceTu IepeMellaeTcs OAUH MapKep, Iepegada JaHHbBIX
OJJTHOBPEMEHHO JBYMs CCTEMaMM HEBO3MOXKHA.



Cnocobbl KOHTPOAS AOCTYMOM K cpeje
nepejaym JaHHbIX

- Metoa MHOMcecmeeHHO20 docmyna ¢ KOHmMpo.1em Hecyuwlell u
obHapyceruem xoaausuilt (CSMA/CD) cocTOUT B TOM, UTO
pabouas cTaHIUs IIPOCAYIINBAET CeTeBOUN Kabeslb U IepeiaeT
HHPOPMAaIUIO TOJILKO B TOM CJIyuae, ecJI ceTeBasi cpejia
cBOOO/THA.

« B CSMA/CD ceTsix BOBMOKHAa CUTyallus, KOIJia HECKOJIBKO
CTAHIIMM HAaYHYT IIepeaaBaTh JaHHbIe OJTHOBPeMEHHO. Pe3yabpTaT
— IOAABJIEHHE KO.1AU3Ull.

» JIJ11 mcpaBJieHUs JAaHHOU CUTYyalll CCTEMAa MeeT MeXaHH3M,
II03BOJISIIONIUN BhISIBUTh BOZHUKIIINE KOJJIM3UH U ITIOBTOPHO
1epeaaTh NOTEPSIHHbBIE JJaHHEIE,

- JlaHHBIN MeTO/, UCIOoJIb3yeTcsA B ceTsax Ethernet.



MHOMKaToOp NPOTOKO/1a

» BosmbmmHCTBO pean3anuil KAaHAJIHLHOTO YPOBHSA
pazpabaTbIBaIOTCS I MOAAEPKKU HECKOJIBKUX MPOTOKOJIOB
CEeTEBOI'0 YPOBHS.

« JIJ1s1 oCcylIecTBIEHU BO3MOKHOCTH HCIIOJIb30BAHUA MHOKECTBA
IIPOTOKOJIOB CETEBOr'0 YPOBHS, 3aT0JIOBOK KaHAJIbHOI'O YPOBHS
JIOJI2KEH COZlepsKaTh YKa3aTeb, OIPEeIeIIAIONINN THII
HCIIOJIb3YIOIIET0 IIPOTOKOJIA CETEBOTO YPOBHHI.

- Hampumep, B ceTu BKJIIOUAIOIIEN cepBePHI MO/ yIIPaBJIeHUEM
Windows 2000 u Nevel NetWare, oguu kazpsl riepeHocar 1P-
raTarpaMmbl, Apyrue — naketsbl IPX mpoTokosia. YToObI
pas3jnJaTh ABa STU IPOTOKoJIa B cnenudukanuu Ethernet
OIIpeleJIEHO [0JIe 3ar0JIOBKA, UAEHTU(MUIIUPYIOIETrO IPOTOKOJI.



BbiaBieHMe oLnoboK

* B GoJbIIMHCTBE IIPOTOKOJIOB KAHAJIBHOTO YPOBHSA MCIIOJIb3YETCsA
CIIeIMaJIbHBIN YyUaCTOK HHMPOPMAIINH, UAYIINHN 32 COOCTBEHHO
JAHHBIMU IaKeTa CeTEBOT0 YPOBH (Tpeiiep Kanpa)

 JTta nHPOPMAIUS COJIEPIKUT MOJIE KOHIMPO.1bHOU
nocaedosameavHocmu kaodpa (FCS). JlagHoe moJjie IpuMeHAeTCsA
JUIA BBIABJIEHUSI OIINOOK, BOSHUKAIOINIHMX B ITPOIIECCe IIepeaun
AaHHbIX. [Ipyu HapyIIeHUH 11eJIOCTHOCTHU IIaKeTa IIPUHUMAaIoIIas
CTOpPOHA ero OTBepraer.

- KananpHBIN YPOBEHD HE IPEZII0JIAraeT, YTO MPUHUMAIOIIA
CTOpPOHA IIPEAIIPUMET AeHCTBUA IPpU 0OTOPAKOBHIBAHUH IIAKETOB.
B mopaenu OSI anHble QYHKIUHU BO3JIOXKEHBI HA IPOTOKOJIBI
60J1ee BHICOKOTO YPOBHSI.



CeTeBble aganTtepsbl

« CeteBble afianTepsl (OHU e KOHTPOJLIEDHI, KAPTBI, IUIaThl, UHTEPdercol, NIC
— Network Interface Card) — 3To ocHOBHas "yacTh anmapaTyphl JJOKaJIbHOMN
CETH.

- HasHnaueHue ceTeBOro ajlanirepa — CONpsi>KeHNe KOMITbIoTepa (WU IPYTroro
abOHEHTA) C CEeThIO, TO ECTh 06p ecriedueHre oOMeHa nHGopMaIer MeXIy
KOMIBIOTEPOM U KAaHAJIOM CBSI3U B COOTBETCTBUU C IIPUHATHIMU MPaBUIAMU
obmeHa.

« CereBble alalITeEPhl peaATU3YIOT PYHKIIUU ABYX HUXKHUX YPOoBHeU mMojienin OSI.
- Kaxk npaBuio, ceTeBble a/IaliTePhl BHITIOJIHAIOTCA B BUZIE ILIAThI, BCTABJIIEMOU
B CJIOTHI PACITUPEHUSA CUCTEMHOMN MarucTpasiu (IHHBI) KOMIObIOTepa (Jare

Bcero PCI, ISA unu PC-Card). ITiaTa cetreBoro aziarirepa 0ObIYHO HMeeT
TakyKe OJUH UJIU HECKOJIPKO BHEITHUX Pa3beMOB JIJIsI TIOJIK/IIOUEHUS K Hel
KabeJis CeTH.

= 0 ¥

Pazvem ISA (PCI)




CeTeBble aganTtepsbl

» OYHKIIUM CETEBOTO aJaIrTepa JeJIATCA Ha
MarvcTpajibHbIE€ U CETEBLIE.

K mazucempaavHbim oTHOCATCA Te (PYHKIINH,
KOTOPbIE OCYIIECTBJISIIOT B3aUMO/IeMCTBHE aflaiTepa
C MarucTpasbio (CHCTeMHOM IIIMHOM ) KOMITbIOTEPa
(TO ecTh OIIO3HAHME CBOETO MarucTpajJbHOIO ajipeca,
IepechlIKa IAaHHBIX B KOMIIBIOTED U U3
KOMIIbIOTEPA, BEIpaOOTKAa CUTHAJIA IIPePhIBaHUS
KOMIIbIOTEPA U T.7I.).

» Cemesawvte GyHKIIMU 00ecIiieunBaloT o0IeH1e
aJlariTepa ¢ CeThIO.



OCHOBHble YHKLUMM CETEBbLIX aZanTepoB

« K ocHOBHBIM ceTeBbIM (QPYHKIIUAM AJAIITEPOB OTHOCATCA:

s raJbBaHUYeCKas pa3BsA3Ka KOMIIbIOTEpa U KaOeJisl TOKAJIbHOMI ceTH (AJ1st
ATOTr'0 OOBIYHO HCIOJIb3YeTCs IIepelada CUTHAJIOB Yepe3 UMITYJIbCHBIE
TpaHcHOpMaTOpPHhI);

s IpeoOpa3oBaHMeE JIOTHUECKUX CUTHAJIOB B ceTeBbIE (2JIEKTPUYECKHE WU
CBETOBBIE) U 0OPATHO;

s KOAUPOBaHUE U JIEKOAUPOBAHNE CETEBBIX CUTHAJIOB, TO €CTh MPSMOE 1
obpaTHOe mpeobpa3oBaHMeE CETEBBIX KOJIOB Mepeaaun nHQOpMaIuu
(HampuMep, MaHYECTEPCKUHN KO/);

5 QMO3HAHMWE IPUHUMAaEMbIX TaKeTOB (BBIOOP M3 BCEX MIPUXOAAIIUX ITaKETOB
TeX, KOTOPbIE aJ[pECOBAHBI JAHHOMY a0OHEHTY UJIN BceM aDOHEHTaM CETU
OTHOBPEMEHHO);

s Ipeobpa3oBaHMe NapaLJIeJIbHOTO KO/Ia B IOCJIEA0BATEIbHBIN IIPU Iepefade
1 oOpaTHOe peoOpa3oBaHUE IIPU IPUEME;

s OydeprpoBaHUe NepeaBaeMou U MpUHUMaeMol nHopmaluu B 0ydhepHon
MaMATU aJAITEPA;

5 OpTraHU3alUA JIOCTYIIa K CETU B COOTBETCTBUU C MPUHATHIM METOOM
yIpaBjeHUus 0OMEHOM;

o IIOACYET KOHTpOJ’IbHOfI CYMMEBEI IIAKETOB IIPH IIE€EpEeaaYd€ U IIPHUEME.



[loBTOpUTENU

- Ilpu nepemaum 1o Kabesro curHama
IIoCTeIeHHo ciabeet. JlaHHOE
ocsiabsieHye cCUTHAJIa Ha3bIBAETCA
3aryxaHueM. DPDeKT 3aTyXaHUuA
3aBHCHUT OT TUIIA Kabesd U
IIPUBOJUT K OTPAHUYEHUIO JIJTHHBI
OTJEJIbHOTO cerMeHTa KaoeJisd. Cerverre

« JIs IpoJioyKeHUs Kabest
WCII0JIb3YIOTCA CIIEIMaIbHbIE SF
YCTPOUCTBA — IIOBTOPUTEIIN
(repeater), KOTOpbIE YCUJIMBAIOT
curHaJs1. biarogaps ycuaeHUIo
CHUTHAJI PacIipoCTpPaHsAeTCA Ha
OO0JIBIIIIIE PACCTOSHUS. i




KOHUEeHTpaTopbl

- Kounenrparop (hub) — yerpotictso,
BBITIOJTHAIOIEee (PYHKITUU CBSA3YIOIIETO
OT/IeJIbHbIE CETMEHTBI CETU U
YCHJIMBAIOIIIETO CUTHAJI B CETAX C

Ju1s TexHostorud Ethernet, B ceTax
Token Ring aHa/i0ruuHOE yCTPOUCTBO
Ha3bIBaeTCsA MO0y 1emM
MHOXMCECMB8eHH020 docmyna.

« PerpaHciupymoIIye KOHIIEHTPATOPBI m
obecrieunBaioT YCUJIEHHE CUTHAJIA.
« OrpaHuueHUe Ha YUCJIO
KOHIIEHTPATOPOB MEK/IY TOUKaAMU

TIOIKJTIOUEHUS COCTABJISIET — 4 3@3
YCTPOKCTBA. ’@‘l

TOIIOJIOTHEH THUIIA «3Be3Ja».
» TepMHH KOHIIEHTPATOP UCIIOJIb3YEeTCsA @g
~§ KoHueHTpaTop
(hub)




MoCTb!

« Mocr (bridge) — yerpoiicTBO, HCOJIb3YyEMOE /il O0beMHEHMS
cerMeHTOB Kabessi JIBC, HO B oT/InUMe OT KOHIEHTPAaTOPOB
(GYHKIIUOHUPYIOIee HAa PU3UUECKOM U KAHAJIbHOM YPOBHSAX.

« MocT 1T03BOJISIET OCYIIECTBIIATh QUIBTPALIUIO IIEPe/IaBaE€MbIX
IIAKETOB 110 pU3HUYEeCKOMY agpecy. MocCT He U3MeHSIET
COeP?KUMOE KaJPOB U HE YUUTBHIBAET JaHHbIE IPOTOKOJIOB
CeTeBOT0 U 00Jiee BHICOKOT'O YPOBHEM.




KoMMyTaTOpbl

KommyTtatop JIBC (switch) —
MHOTOIIOPTOBOE YCTPOUCTBO-
MOCT, KQ&K/IbIU IIOPT KOTOPOTO
CBSI3aH CO CBOMM CETMEHTOM
CETH.

- BHeIllHe MOXO0K Ha
KOHIIEHTPATOP, HO B OTJINYHE
OT MOCJIEJHETO KOMMYTATOP
HaIlpasJsieT BXOAAIINN

TpaduK HA OJWH HOPT, KommyTarop
HEeOOXOIUMBIN I (switch)
JIOCTUKEHUS MecTa

Ha3HAUYEHU.

« KommMmyTaTop QyHKIIMOHUDYET
Ha 2 ypoBHe Mojeu OSI,
MO/IAEeP>KUBASA PA3JINUHbIE
IIPOTOKOJIBI CETEBOTO YPOBHS.




JInTepatypa

» 1. B. AmaTo. OcHoBBI opranuzanuu cereu Cisco.

- 2. B.I'. Ostudep, H.A. Osmudep. OCHOBBI ceTen
1epeady JaHHbBIX.

- 10.B. HoBukos, C.B. KouapareHnko. OCHOBEI
JIOKAQJIbHBIX CETEM.

» K. 3akep. KoMmnbsroTepHsbie ceTu. MozgepHUu3auAg
1 IIOMCK HEHCIIPABHOCTEM.



