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1 [lenb paGoOTHI

- HM3y4YeHHE CIIOCO0OB JOCTyINla K CETEBOMY OOOPYI0BAHUIO:
TEPMHUHAJIBHOT0, 110 IpoTokoiy Telnet.

2 KpaTkue TeopeTU4eCKre CBEICHUS
2.1 COM-nopt nepcoHaibHOTO KOMITbIOTEPA

COM-nopt IIK (mepcoHalbHOTO KOMIbIOTEpA) (KOHCOJIBHBIN
MOpPT) CIEHrOBOE Ha3BaHue HHTepdelca cranmapta RS-232, koTophim
MaccoBO OCHAIIIAJIUCH NepPCOHAJIbHbBIC KOMIIBIOTEPHI.
[TocnenoBarebHBIM ~ JaHHBIM MOPT  HA3bIBACTCS  MOTOMY, 4YTO
uHdopMaIus 4epe3 Hero nepeaaércs mo oJHOMy OuTy, OUT 3a OUTOM (B
oTIMYKME OT mapaieabHoro mopta). COM-mopTel B ONEpaliMOHHOM
cuctreme Windows - 3T0 UMEHOBaHHbBIC KaHAJIbI JIJIs1 TIEpeaauu JaHHBIX,
Ha3zbiBaeMble 00b1vHO COM1, COM2 u T. 1. 10 MOPSAAKY OOHApY>KEHHUS
JpaliBEpOB COOTBETCTBYIOIIMUX YCTPOMCTB. MakcuMaiabHO BO3MOKHAs
CKOPOCTh Ha HMHTepderice 115 Kout/c. Ha HacTosmuii MOMEHT
uHTep(eic CYNTACTCS YCTApEBIINM U OTCYTCTBYeT B OombinuHCcTBE [1K,
TEeM HE MEHEE OTPOMHOE KOJIMYECTBO CETEBOI0 000PYyA0BaHUs (MOJIEMBI,
MYJIBTUILUIEKCOPBI, MapIIpyTU3aTOPhl M T.A.) MJd TMEpPBOHAYAIBLHOU
KOH(UTYypalluid UMEIOT KOHCOJIBHBIM TMOPT, SIBISIONIUMKACS YAaJT€HHBIM
okoHuanuem COM-nopra.

Jlnst pabotsl ¢ 06opynoBanueM nocpeacrsom COM-noprta ¢ I1K,
HE HMMEIOIET0 TAaKOBOTO MpuMeHseTcs Kabemb-amantep USB-COM, c
MOMOIIBI0 KOTOPOTO 3MYJIUpyeTcsl paboTa KoOHCoJIbHOTO mopta. Homep
IMYJIUPYEMOTO TMOpTa OTOOpakaeTcs B JAUCIIETYEpPE YCTPOMCTB.
HUutepdeiicel  crtanmapra RS-232  OwbiBaloT  aCMHXpPOHHBIMU |
cuaxpoHHbIMUA. COM-nopt I1K sBsieTCsI aCHHXPOHHBIM UHTEPHEHCOM.

2.2 AcuHXpOHHAasA nepejgada

CyThb aCHHXPOHHOI'O TIPUHIIMIIA YIMPABJICHUS COCTOUT B
HE3aBUCUMOMN (MOJIHOCTHIO WJIM 4YacTU4YHO) padotre (10 BPEMEHH)
nepeaTyruKa U MpUeMHUKa.

Hawubonbiiee mpuMeHeHHWE MOJYYUIN CTApPTCTOMHBIC MPUHITUIIBI
CUHXpOHU3aMU 1o Outam u 3HakaM. CyTb CTapTCTOMHOTO MPUHIIUIIA
yIOpPaBJICHUS COCTOUT B TOM, YTO CTapTOBBI MMIIYJbC B COOOIIECHUU


http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
http://ru.wikipedia.org/wiki/RS-232
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
http://ru.wikipedia.org/wiki/RS-232
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3aIyCKaeT MECTHBIH CHHXPOTCHEpaTop MPUEMHHKA, KOTOPBhIH padoTaer
HA 4YacTOTE MepenaTyrka, W JIMHUS CTPOOUPYETCS B COOTBETCTBUH C
4aCTOTOM MECTHOTO CHHXPOHHU3aTOpa, a CTOINOBBIM HUMIYJbC B
COOOIIIEHUU OCTaHABIMBACT CUHXPOT€HEPATOP.

Ilepeqaua maHHBIX OCYIICCTBISCTCS NOPHUSIMU  (KaapaMH).
Havaimo u KoHeln KaxJoW mopuuu HHOOPMAIMM OTMEYAIOTCS
CHeIMaJIbHBIMU METKAMHU.

CranpmaptHeiii hopMaT Kaapa IOCJeIOBaTEIbHON aCHHXPOHHOM
repe1adyu JaHHBIX U300pakeH Ha pUC. Y POBEHB JIOTHUECKON €IUHUIILI B
JIMHUY Ha3bIBAIOT MapKEpOM, YPOBEHb JIOTHUECKOTO HYJISA - MPOOEIIOM.
[Ipy OTCYTCTBMM JaHHBIX B JIMHUM JACHCTBYET CHUTHAJI Mapkepa.
[lepenaua kajgpa HauMHAETCA C TMOCBUIKA CTapTOBOTrO OuTa mpobdena.
[locne storo mepenaroTcs OUTHI MAHHBIX, YHUCJIO KOTOPBIX B Kaape
MOXET YCTaHaBIMUBAThCs OT 5 70 8. 3a OuTaMM JAaHHBIX MOXKET
CJIeIOBaTh OUT MapuTeTa, KOTOPBIM TaKKe HA3hIBAETCS OMTOM KOHTPOJIS
YETHOCTH (WJIM HEYETHOCTHU). DTOT OUT BHIOMpAETCS B KaXKJIOM Kaape
JAHHBIX TaKUM 00pa3oM, 4TOOBI 00IIee YUCI0 SAUHMI] B OMTAaX JaHHBIX
u Oute mapurera ObUIO 4YeTHBIM (WiIM HedeTHhIM). KoneuHo ke,
NpUEMHUK M TIEPElaTUUK JOJDKHBI MMETh COTJIACOBAHHBIE CXEMBI
KOHTpOJIs mapuTeTra. C MOMOIIBIO MAPUTETHBIX CXE€M KOHTPOJISI OMMO0K
HENB3sl  OOHAPYXXKUTh  MCKAKEHUW  CHMBOJIA,  CBSI3@HHBIX  C
MHO>KECTBEHHOW WHBEpCHEH OWTOB, HE NPUBOJAIICH K HapYIICHUIO
yeTtHOCTU. Kajap 3akaHuMBaeTcss CTON-OMTOM, HUMEIOUIMM YPOBEHD
Mapkepa. MoXeT yCTaHaBIMBATLCA OJWH, MOJITOPA WU JIBa CTOTOBBIX
outa. Ilocie »3TOro B JMHUM MOXKET NOAAECPKUBATHCS COCTOSTHUE
OTCYTCTBUSI TaHHBIX (YPOBEHb MapKepa) JIMOO HAUMHATHCS CIICAYIONTUN
kazp (ctaptoBbIM OUTOM podena) (Pucynox 1).

IIpeumyiiecrna:

- YCTOSBIIASCS, HECTIOKHAS TEXHOJIOT U,

-Hejoporoe oOopyaoBaHue (MO CPaBHEHUIO C CHHXPOHHBIM
TUTIOM TIEpeJlayu), IOCKOJIbKY [JIi B3aUMOJACHUCTBUS MNPUEMHHUKA W
nepeaTyrka He TpeOyeTcs OTICIbHBIX YIIPABIISIIOIINX CUTHAJIOB.

Henocrarku:

- HakKJaJHbIE pacxXxolpl Ha TNepefadyy KaxkJIoro CHUMBOJIA
coctaBistoT 20-30% (crapT-cTomoBoe 0OpaMIICHUE U OUT ITapUTETA);

- MHOECTBEHHOE MCKa)KEHUE OWTOB CHMBOJIAa MOXET CJHIENIaTh
OecIoJIe3HbIM MPUMEHEHUE MAPUTETHON CXEMBI KOHTPOJIS OIINOOK;

- HU3Kasl CKOPOCTh mepeaadu (10 CpaBHEHUIO ¢ BO3MOXKHOCTSIMH
CUHXPOHHOU nepeaun).
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Pucynok 1 — ®opmart kagpa npu aCHHXPOHHOM ITOCIIEI0BATEIIBHON
nepeaaye

2.3 CunxpoHHas nepeaadya

JInst  HEKOTOphIX  MPUWIOKEHHWM, TaKWX Kak  Tepejaya
COCPKUMOTO  JTUCKOBBIX  (paliJioB,  HEOOXOJMMBIM  SIBIISIETCS
oOecriedyeHe BO3MOXXHOCTU TPAHCIOPTUPOBATH  OOJbIINE  OJOKHU
nanHbix. Ilepemadya OonbIIuX OJOKOB JaHHBIX Oosiee APEHEKTUBHO
OCYILIECTBIISIETCS METOJIOM CUHXPOHHOU nepeayu.
CuHXpoHHasi  Tepeladya MOXKET  BBINIOJHATHCS Kak B OWUT-
OpPUEHTUPOBAHHOM pEXHME, Tak ©U B OalT-OpUEHTUPOBAHHOM
(cumBosibHOM)  pexkume. OObIYHO JaHHble Oydepusupyrorcs U
nepesaloTcs B BUAE cooOmeHus (Kaapa) B OTAUYHUE OT aCHHXPOHHOTO
TUIMA TEpelauyu, KOrJla OCYIIECTBISCTCS TPAHCIOPTUPOBKA OTACIBHO
Kaxaoro cumpotia. [Tockonbky cooOllleHuEe nepenaercss B Buje 0Joka,
HAa NOPUEMHOW M TIEPEHAIOIIEN CTOPOHAX CHHXPOCUYECTUYUKHU JOJIKHBI
NOAACPKUBATHCS B CHHXPOHHOM COCTOSIHMM. DTO JOCTUTAETCA NBYyMS
crnoco0amMu:

- TIOCTOSSHHOW TMEpeladyerd OTICIbHOTO CHHXPOHU3UPYIOLIETO
CUTHAJA;

- MPUMEHEHUEM CAMOCUHXPOHU3UPYIOIIETO CUTHAJIA.
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Kaxnpiii OJIOK HJaHHBIX HAYUMHAETCS C OIHOTO WIM 0OoJee
KOHTPOJBHBIX CHUMBOJOB (00buHO HaspiBaeMblx CHH), wnmerommx
TUNMUYHBIA pasmep 8 OuT. KOHTpoOJbHBIE CUMBOJIBI PACHIO3HAKOTCS
NPUEMHUKOM M BOCIPUHHUMAIOTCA KaK CUTHAJI K Hadaly IpuéMa
JAHHBIX. XOTS BCE JTO IMOXO0XKE HAa ACUHXPOHHBIA THUI TEpeaayd,
HallOMHUM, YTO KOHTPOJIbHBIE CUMBOJIbI BXOJST B OOpaMJIEHHE 1EJI0T0
0JIOKa TAHHBIX.

[IIupoko pacnpoCTpaHEHHBIM METOJIOM CHUHXPOHHOW MEperadyu
SBJISIETCS JIBOUYHAS CUHXPOHHAs Mepejadya B PeKUME MOTYAYIUICKca B
CUMBOJILHOM BHJE, peanu3zoBaHHas ¢upmoir IBM B cuHxpoHHOM
MPOTOKOJIE TMepeaadyd JaHHBIX. OTOT MPOTOKOJA HMMEET CChUIOYHOE
Ha3BaHUE MPOTOKOJ JABOMYHON CUHXPOHHOM IMepenadyr W JABOUYHOTO
CUHXPOHHOTO YIpaBJ€HUA, COKpameHHo - Bisync win BSC.
but-opueHTHpOBaHHAs CUHXPOHHAS CXeMa Mepeayu JaHHbBIX SBISETCS
oosiee apexkTuBHOM, yeM OaiT-opueHTupoBaHHas. [Ipotokonsrt HDLC
(High Level Data Link Control) u SDLC (Synchronous Data Link
Control) sBasitoTcs AByMs HauOojee HM3BECTHBIMM METOJIaMU OWUT-
OpPUEHTUPOBAHHOM CHHXPOHHOW mepeaadyu JaHHbIX. Oba MpoTOKoJIA
MoAPOOHO 00CYXKIAIOTCA B MOCIEAYIONINX pa3jenax.

Kak u B ciaydae acMHXpOHHOW Mepenadyu, CUHXPOHHBINM METOJ
nepeayd MOXKET OCYIECTBISATh OOHapyKeHue omuook. s storo
gacto wucnoiasdyercss Meron CRC (Cyclie-Redundancy Check). B
Meroge CRC Omok JgaHHBIX 00paldaThIBa€TCsI B COOTBETCTBHHM C
HEKOTOPBIM ~ @JITOPUTMOM, PE3yJbTaT BBIYUCICHUM 3aBUCUT  OT
COJICP)KUMOTO OJIOKa JaHHBIX. Pe3ynbTaT BBIUMCIECHUN (KOHTPOJIbHAsS
cymMma, HaszbiBaeMasi CRC) mpucThIKOBBIBaeTCS K OJIOKY JaHHBIX J10
MOMEHTa €ro nepeaadd B jJuHui0. Ha nmpuémMHON CTOpOHE C MOMOIIBIO
TOTO K€ AJITOPUTMA MOJIYYaeTCsl pe3yibTaT, KOTOPbIA CPAaBHUBAETCS C
npuHATON KOHTposubHOM cymmon CRC. Ilpu HecoBnaieHnn pe3yibpTara
C KOHTPOJBHOW CYMMOW CYHMTAeTCs, 4TO KaJp ObLI HMCKaXXeH B XOJI¢
nepenaun. Meron CRC MeHee ys3BUM B ClIydae MHOKECTBEHHOU
WHBEpCUU OUTOB, YeM OOJIBIIMHCTBO METOJOB (PpUKCAIMU OLIMOOK TpPH
ACMHXPOHHOM THUIIE TiepeAaayu gaHHbIX (PUCyHOK 2).

IIpeumyiiecrna:

- Oosiee 3(phEeKTUBHBIN;

- OoJbIIME BO3MOXHOCTU OpraHU3alliM Tepeaadyd Ha BBICOKHUX
CKOPOCTSIX;

- YIYUYIIEHHBIA METOJ KOHTPOJIS OIINOOK.



Henocrarok:
- TpeOyeTcs 6oJiee CI0XKHOE U JOPOroe 000pyI0BaHHE.
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Pucynok 2 — Mmroctpanysi CHHXpOHHOM ITOCIIEIOBATEIIBHOM TIEpeaaun

[Ipu mocTpoeHUU ceTeu, JBa COEAUHSEMBbIE YCTPOWCTBA, Kak
npaBuio saBisitoTcs yctporicteBamu DTE u DCE. Ilpuuem yctpoiicTBO
DCE naxoauTcs Ha CTOpOHE CeTH OOIIero Iojab30BaHusA. BaxkHoi
dbyukiueir yctpoiictBa DCE sBnsiercs cuHxpoHu3aiusa nepeadyud u
pueMa JaHHbIX Ha cTopoHe ycrporicTtBa DTE.

2.4 Unrepdeiic V.24 (RS-232)

Pexomenmarusa V.24 onpenenseT QYHKIIMOHAIBHOE Ha3HAYCHHE
Bcex 1eneit creika OOJI/AILJ. Tlpu ucnonb3oBaHUM 25-KOHTAKTHOTO
pa3zbeMa MEXaHUYECKUE XapakTepucTuku V.24 u RS-232 onpenernstorcs
cragmaptom ISO 2110 — «llepemaya naHHBIX. 25-KOHTaKTHBIN
coenunutenb uHTepderica OO/AII u pacnpeneneHue HOMEPOB €ro
KOHTakTOB», npuHsITOM B 1972 1. B cramgapre RS-232 Takxke
periaMeHTUPYETCS  HUCIOJb30BAaHME  KOHTAKTOB  pasbemMa  JUIs
OpraHM3alny Jornueckux (QyHKIUoOHaNbHBIX) 1eneit. [emu cepun 100
JIENATCS Ha 4eThbipe QYHKIIMOHAIBHBIX TPyl (s cTangapTa RS atu
IPYIIIbI UMEIOT OYKBEHHOE 0003HAUYECHHE):

- 3a3eMIIeHue, 00Iui oOpaTHBIH TpoBo (A);

- mepenava qaHHbIX (B);

- ynpasienue (C);

- cunxponunzanus (D).

COM-mopTel  peanu3yioTcsi NpH  TMOMOINM  CTaHIAPTHBIX
pasbemoB: 25-xkoHTakTHbIA (ISO 2110) wu 9-xonrtakTHBIE DB9
(Pucynok 3).
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Pucynok 3 — Mexannueckue KOHTaKTHbIE pazbeMbl RS-232

Ilenmn cThIKA M COOTBETCTBYIOIINE UM KOHTAKTHI MPEICTABICHBI B
tabure 1.

Tabnuna 1 — [lenu cThiKa U COOTBETCTBYIOIIME UM KOHTAKTHI

DB-25| DB-9 g/UZ;;; Onucanue curxana O6o3nauenue (Ot DCE|(Ot DTE

1 3ammTHOE 3a3eMIICHHE GND

2 3 103 [TepenaBaeMblc TaHHBIC TxD X
3 2 104 [IpuHrMaemble 1aHHBIE RxD X

4 7 105 3anpoc nepenayu RTS X
5 8 106 ['oToBHOCTH K TIepeaue CTS X

6 6 107 I'otoBHOCTE DCE DSR X

7 5 102 CurnanpHOE 3a3eMIICHHUE SG x X
8 1 109 OO0HapyxeHre HeCylIeH DCD X

9 X

13 191 ['oToBHOCTH K TIEpeaue CTS o

0 JIOTIOJTHUTEILHOMY KaHATY

15 114 Cunxponnzanus nepenaun (DCE) SCT X

17 115 Cunxponnzanus npuema (DCE) SCR x

20 4 108.1 I'otoBHOCT, DCE DTR y

Curnan DTR «IIpucoenunuts Al K nunumny»

Hcrounnkom curHaga DTR (Data Terminal Ready) sBisercs
yctpoiictBo DTE. Hasnauenue curnama - mpeacraBute DCE
uHdopmanuio o ToM, yto ammapatypa DTE rotoBa k Tomy, 4TOOBI
HayaTh MPOLIECC NEPEAAUN JAHHBIX.

Curnan DSR «DCE rotoBa»

Hcrounukom curnana DSR (Data Set Ready) sBusercs
yctporictBo DCE. DSR dopmupyercs DCE B otBer Ha curnan DTR,
nonydyeHHsli oT DTE. Hasnauenwe curnama — mnpeacraBute DTE
undopmanuio o ToMm, yto amnmnapatrypa DCE roroBa x TomMy, 4TOOBI
y4acTBOBATh B MPOLIECCE NEpEIayu JaHHBIX.
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Curnan RTS «3amnpoc nepegaun»

Hcrounnkom curnama RTS (Request To Send) sBusercs
ycrporicteBo DTE. Hasnauenme curnana — mnepeBectu DCE
HETMOCPEJACTBEHHO B PEXKUM Tepeadn TaHHbBIX.

Curnan CTS «I'oToB k niepeaye»

Hcrounukom curHana RTS (Clear To Send) sBusercs
yctporicteo DCE. CTS dopmupyercs DCE B otBeT Ha curnan RTS,
nonyueHHsli or DTE. Hasnauenwe curnama — mnpeacraButh DTE
uHopmanuo o toM, uro amnmapatypa DCE roroBa k ToMy, 4TOOBI
HayaTh MPOLIECC HEMOCPECTBEHHOM MEepE/Iaun TaHHBIX.

Curhanet RTS wu CTS wucnonb3yrorcs Ajisl  BBIIOJTHEHUS
amnmapaTHOro YIpaBJCHUS TEMIOM TMepeaaun JaHHbX. Cremyer
pasnnyaTh CKOPOCTh, C KOTOPOUM MPOU3BOIUTCA OOMEH JaHHBIMU MEXKIY
DCE u DTE u Temn, ¢ xotopeim DCE pabortaer ¢ kaHaioMm mepeaadyu
naHHbix. B Tom ciyuae, eciu DCE He cnpasisiercst ¢ BeiOpannsiM DTE
TEMIIOM TIEpeaayuu, 3TO YCTPONUCTBO NOKHO mepeBectu curHan CTS B
COCTOSIHHE «BBIKJIIOUCHO». B oTBeT Ha 310 DTE mpoTokosaMu BEpXHHUX
YpPOBHEW  MPUOCTAaHABJIMBAECT TMPOIECC TMepelauyd  JaHHBIX  JO
BOCCTaHOBJIEHUS cocTosiHus curnana CTS.

Curnan DCD «/lerekTop mpUHMMaeMoro JHMHEWMHOrO CHUTHAJIa
JTAHHBIX)

Hcrounukom curnaga LSD (Line Signal Detect) sBnsercs
yctpoiicteo DCE. Ha3naueHue maHHOrO CHUTHajla — HWHJHUKAIMS
HaJW4Yusg WM OTCYTCTBUSI CHTHaja OT YJAJICHHOTO KOHIIA Tepenaydu
naHHbIX. Hanmpumep, MoieM ycTaHaBIWBAET 3TOT CUTHAJ (Y MOJIEMOB OH
oobiuHO HaseiBaeTcs CD — Carrier Detect) B Tom ciydae, korjma oH
YCTAHOBWJI COEJUHEHHE C YMAJICHHBIM MOJIEMOM B COOTBETCTBUM CO
CBOUM JIMHEHWHBIM MTPOTOKOJIOM.

Curnanet TXD wu RXD «llepenaBaembie  JaHHBIE» U
«lIpruHMMaembIe TaHHBIEY

Hcrounukom curHama TXD  (Transmit Data) sBusercs
ycrpoiictBo DCE. Hctounukom curnana RXD (Receive Data) sBnsercs
yctpoiictBo DTE. JloctoBepHblii npuem nganHbix B DTE npousBoaurcs
nociie nmonydenns curdana DCD ot DCE.

Bce curnamer V.24 HECUMMETpUUHbIE, (HOPMUPYIOTCS
OTHOCUTEJILHO OOIIETr0 CUTHAJIBHOTO MpoBoAa. J(Mama3oHbl M3MEHEHUS
CUTHAJIbHBIX Hampsbkenuil uHtepdeiica EIA-232 npuBeneHsl B
tabnure 2.
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Tabnuma 2 — KonudyecTBeHHbIE TTOKa3aTeNIM CUTHAIOB uHTEepdetica V24

Jlornueckuii «0» + 3 ... + 12 BojabT

Jlornueckast «1» —3 ... — 12 BoasT

Juanazon ot — 3B 10 + 3B 00pa3yeT 30Hy M3MEHEHHs CHUTHalIa.
[Ipu mnepenmaue mno kabemto, kotopbii coeauuser DCE u DTE
WH()OPMALIMOHHBIA CHUTHAJl TOJBEPraeTcs BO3JACHUCTBUIO TOMEX H
VUCKaXXAETCS HM3-3a HECOTJIACOBAHHOCTH IMAPAMETPOB JIMHUU W
reHeparopa. OTO MOXET 3aTPYJAHUTh WU CAENaTh HEBO3MOXXHBIM €T0
MPaBUJIBHOE PpAacClO3HABaHWE MpUEMHUKOM. [lostomy paxe mpwu
UCIIOJB30BAHUM CUHXPOHHOTO peXHUMa OOMEHa CKOpPOCTh Iepeaadu
CUTHAJIOB 4epe3 puznueckue HHTEPPEHChl HE MOXKET MPEBBIIATH COTHH
KWIoOouT B cekyHay. Jma V.24 mMakcuManbHas CKOpPOCThH Iepenade
115x6ut/c pu anuHe kabems 10 15 M.

Jl71st Toro 4yToOBI IPEOI0NIETh TO OTPAaHUYCHUS JJISI COSTUHEHUS
DCE wu DTE npuMmeHSOT cneuuaibHble CUMMETPUYHBIE —IIENH
(Pucynok 3).

I'InMexa
+0,5 U +0,5 Ug+Un
MepegaTymk W MpueMmHMK
-0,5U, =0,5 Ug+Un
CHrHan

U - HanpskeHWe None3Horo curHana
Up - HanpaMeHWe NomMexu

Pucynok 3 — Coequnenue DCE u DTE ¢ ucnons3oBanuem
CHUMMETPUYHBIX LECTIEN

Jlnana3oHbl HW3MEHEHUS CHUTHAJIBHBIX HAMNPSOKCHUHW MEXKIY
CUTHaJbHBIMM TIpoBojaMu mnapel Uab nns uHTepdeiica, KOTOpbId
ucrnonb3yer cOamancupoBanHble curHaiabl (EIA-422) mpuBeneHsl B
tabnuiie 3.

CoBpeMeHHbIE II0CJIEAOBATEIIbHBIC BBICOKOCKOPOCTHBIE
uHTep(Perchl UCTIONB3YIOT cOaJaHCUPOBAHHBIE IIENH JIJIs Mepeaadyu Kak
OTHCNbHBIX, TaK M BCeX HHOOPMAIIMOHHBIX CHUTHaAJIOB. B KadecTBe
npuMepa MOXXHO pPacCMOTpeTh UHTepdeic, KOTOpbId MOCTPOCH B
COOTBETCTBHUU CO CTaHAApTOM V.335.
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Tabnuma 3 — J/Inana3oHsl U3MEHEHUS CUTHAIBHBIX HANIPSOKCHUH

[lepenaTumk [IpnémMHUK
Jlornueckuit «0» | Uab =(+3 ... + 12 BonbT) >+ (.2 Bonbt
Jlornueckas «1» | Uab=(—3 ... — 12 BoubT) <—0.2 Bonbt

2.5 Ilporokon TELNET

TELNET (aurn. TErminaL NETwork) — cereBoii mpoTOKOJI AJis
peanuzanuu TEeKCTOBOro uHTepdeiica mo cetu (B COBpeMEeHHOU (opme
— npu nomoiu Tpancnopta TCP). Ha3Banue «telnety nmeroT Takxke
HEKOTOPBIE YTHUJIUTBI, PEATU3YIOIIUE KIMEHTCKYIO YacTh IPOTOKOJIA.
BrinonHseT QpyHKIMU ITpOTOKOJa MpPUKIaIHOro ypoBHsS moaenu OSI.
Hasznauenme mnporokona TELNET B mnpemocraBiieHMHM JOCTATOYHO
o011ero, IByHAIPaBICHHOTO, BOCBMHOUTHOTO OalT-OPHEHTUPOBAHHOTO
cpeacTBa cBs3W. Ero OCHOBHas 3ajada 3aKJIFOYaeTCs B TOM, 4YTOOBI
MO3BOJINTh TEPMHUHAJIBHBIM YCTPOMCTBAM M TEPMUHAIBHBIM MpOIleccaM
B3aUMOJICHCTBOBaTh JPyr C JPYyroM Uepe3 JOKAIbHYIO CETh
nocpeactBoM cteka TCP/IP. TELNET ucnonssyet nopt 23 TCP.

3 Ilepeuens pecypcoB, HEOOXOAUMBIX JIJIs1 BBITTOJTHEHUS paOOThI

- TIEPCOHAJIbHBIA KOMIBIOTEP C KOH(PUTYypalHUell He HUKe
Pentium IV, O3V 256 Mo;
- wMapmpyrtusarop Cisco 2911.

4 3anaHue Ha MPAKTUYECKYIO0 padoTy
4.1 IlepBoHauanbHasi HACTpOMKa MAapIIPYTH3aTOpa YEpE3
KOHCOJIBHBIW IIOPT

1) C momormrsio KOHCONBHOTO Kabenst nogakmognte COM-iopT
KOMIIbIOTEPAa ¢ TepMmuHanbHOW mnporpammoit (TERATERM) «k
KOHCOJILHOMY TMOPTY MapuipyTuzatopa. BwiOepere pexum pabOThI
yepe3 COM-nopt. Homep COM-nopta otoOpaxkaercss B aucreT4Epe
YCTPOMCTB (PUCYHOK 4).



http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%BE%D0%B9_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BA%D1%81%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
http://ru.wikipedia.org/wiki/TCP
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B9_%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_OSI
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Pucynok 4 — JIluanorooe okHo ¢ otoopaxkennem COM-nopta

2) IlepetiguTe B MPUBUIICTUPOBAHHBIN pekUM KoMaH o1 enable.
Router>enable

3) Ilepeiinute B KOHPUTYPAITUOHHBIN PEIKHM.
Router>#conf term
Enter configuration commands, one per line. End with CNTL/Z,

4) 3amaiiTe UMsI MapIIPyTHU3ATOPY.
Router(config)#hostname TELECOM1

5) Bxiirouute pexumM XpaHeHus napojei B aisie KoHQUrypamuuu
yCTpOMCTBA B 3aIM(POBAHHOM BHJIE.
TELECOMZ1(config)#service password-encryption

6) OTKII0YUTE yIpaBiIeHUE MapIIpyTH3aTopoM uepes http u https
u CDP.
TELECOM1(config)#no ip http secure-server
TELECOM1(config)#no cdp run

7) 3amaiiTe mapoJiv Ha MOJKIIOUYECHUS Y€PE3 KOHCOJbHBIN MOPT.
TELECOMZ1(config)#line console 0
TELECOMZ1(config-line)#password cisco
TELECOMZ1(config-line)#login
TELECOM1(config-line)#exit

8) 3amaiiTe maposb Ha nmojakioueHue yepes Telnet.
TELECOMZ2(config)#line vty ?
<0-1114> First Line number
TELECOMZ1(config)#line vty 0 1114
TELECOMZ1(config-line)#password cisco
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TELECOM1(config-line)#login
TELECOM1(config-line)#exit
9) 3amaiiTe mapoas Ha Enable-pexum.
TELECOMZ1(config)#enable secret cisco
TELECOMZ1(config)#exit
TELECOM1#conf term
Enter configuration commands, one per line. End with CNTL/Z.
10) 3apmatite IP-agpec Ha uaTepdetice gigabitEthernet 0/0.
TELECOMZ1(config)#interface gigabitEthernet 0/0
TELECOMZ1(config-if)#ip address 10.7.130.1 255.255.255.0
11) Bxirourte uHTEpdEiic.
TELECOMZ1(config-if)#no shutdown
TELECOM1(config-if)#exit

4.2 Hactpoiika mapmipytusaropa uepes Telnet

1) VYcranoBute B cereBbIX Hactpoiikax IIK  IP-ampec
10.7.130.10 ¢ mackou 255.255.255.0 u mumro3om 10.7.130.1. 3amycture
KOMaHJHbI mporieccop Windows, aKTUBU3MPOBAaB MOCIIEIO0BATEIHHO
«ITyck», «Bce mporpammsei», cmd (pucyHOK 5).

Pucynok 5 — /IlnanoroBoe 0KkHO TEpMHUHAJa

2) Haoepure: telnet 10.7.130.1 enter. Ha npuriaiieHue BBECTH
1apoJjib, BBEIUTE paHee 3aporpaMMHUPOBAHHBIN ITapoJib CISCO
3) [lepeitauTe B NpUBUIECTUPOBAHHBIN PEIKUM.

TELECOM1>en
4) IeperiauTe B KOHGUTYPAITMOHHBIA PEXKHIM.
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TELECOM1#conf term

5) 3apaiitre IP-agpec ma wunTepdetice serial 0/3/1 (momcetsh
10.7.191.28 u3 yeTbipex MOPTOB).
TELECOMI1(config)#interface serial 0/3/1
TELECOMZ1(config-if)#ip address 10.7.191.30 255.255.255.252
TTELECOM1(config-if)#encapsulation ?
frame-relay Frame Relay networks
hdlc Serial HDLC synchronous
lapb LAPB (X.25 Level 2)
ppp Point-to-Point protocol
smds Switched Megabit Data Service (SMDS)
X25 X.25

6) 13 crrcka BeIOMpETE IPOTOKOJ POint-to-point.
TELECOM1(config-if)#encapsulation ppp

7) Bxirounte uaTEepderic.
TELECOM1(config-if)# no shutdown

8)3anaiite default-mapmmpyruzanuro yepe3 KOHPUTYPUPOBAHHBIN
serial-mopt, mpu 3TOM B MapIIpyTe ykasbsiBacM ajapec coceaa(neighbor).
TELECOMZ1(config-if)#ip route 0.0.0.0 0.0.0.0 10.7.191.29
TELECOMZ1(config)#exit
TELECOMI1#wr memory
Building configuration...
[OK]
TELECOM1#

9) Y6enurech B MpaBUILHOCTH KOHPUTYpAITUH 000PYAOBAHHS.
TELECOM1#show running-config

5 TpeboBanus K OGQOpPMIIEHHIO OTYETA 1O  BBINOJHEHUIO
MPaKTUYECKON pabOThI

Otuér pomxeH ObITh OQOPMIEH C TOMOILIBIO pelakTopa
MS Word, Bepcun 97 u Boime (.doc, .rtf).

[TapameTpbl CTpaHULBL:

- BEpXHEe noJie- 2 cM;

- HMDKHEE T10J1e- 2 CM;

- IeBOE moJie- 3 cM;

- mpaBoe noJie- 1 cwm;

- neperuier- 0 cm;

- pa3mep Oymaru A4;
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- pa3nu4aTh KOJIOHTHUTYJIBI IEPBOM CTPAHUIIBI.

[Mpudt Texcra Times New Roman, 14 mnynkrtoB, uepe3 1,5
WHTEpBaja, BBIpaBHUBAHUE IO IIUPUHE, TIEpBasi CTPOKA C OTCTyrnoM 1,5
cM. Homep ctpanunsl BHUA3Y, IO HEHTPY, 14 IMyHKTOB.

Hecnoxubie popmMyJibl JOJKHBI ObITh HAOPAHBI C KJIABUATYPHI U C
UCIojb30BaHreM koMaHbl «BcraBka—CuMBom». CroxHbie (HOPMYIIbI
JI0JDKHBI OBITh HaOpaHb! B pegakTope MathType 6.0 Equation.

OTuéT o mMpakKTUYECKOU paboTe NOJIKEH COJECPKATh:

- Ha3BaHUE MPEIMETA, HOMEP U Ha3BaHUE MPAKTUUECKON PabOTHI;

- (hpamMuIMIO ¥ MHUIMANBI ABTOPA, HOMEP TPYIIIbI;

- (haMIIIMIO ¥ UHUITHAJIBI TTPENOaBaTEs;

- IICJIb Pa0OTHI;

- IepeYEeHb HUCTIOIB3YEeMOr0o 000PYI0BaAHNUS;

- TTOCJIEJIOBATEIbHOCTD JICHUCTBUU ITPOBEACHUS UCCIICIOBAHNM;

- BBIBOJI O MPOJICTaHHOU padoTe;

- 1aTy BBINOJHEHUS U JTUYHYIO HOJMUCH.

Pe3ynbTaThl pa3IMuHbBIX U3MEPEHUN HEOOXOAMMO IPEJCTaBUThH B
BHUJIE HECKOJBKHUX CaMOCTOSATENIbHBIX TabOnui u rpaduko. Kaxmas
Tabnuia W Kakabpld TrpaduK MOMKHBI HMMETh CBOM 3arojioBOK H
UCXOJHBIC TaHHBIE AKCIIEPUMEHTA.

[Ipu BBITTOJTHEHUM YUCJIIECHHBIX PACUETOB HAJO 3amucath Popmysy
ONpeNessIEMOM BEJIMYUHBI, CHEIaTh COOTBETCTBEHHYIO UHCICHHYIO
MOJCTAHOBKY U MTPOU3BECTU BHIUUCIICHUS.

[Tpumep oopmiteHus: 0TYETA MIPEICTABICH B MPHIIOKEHUH 1.

6 Crimcok BOIIPOCOB IJIs1 CAMOKOHTPOJIA

1) Kakue cymecTByIOT CmocoObl TOIKIIOUCHUS K CETEBOMY
000pyAOBAHUIO ISl yIIPABICHUS UM?

2) Kakue cymecTByrOT KOHTEKCThI KoMaHmHOUW cTpoku |OS u
KaKOBbI BO3MOYKHOCTH aJIMUHUCTPUPOBAHUS KAXKIOTO U3 HUX ?

3) Kakoii koMaHI0# BBIBOAUTCS CBOJHAs TaOJMIA COCTOSHUMN
IP- uaTepdericor?

4) KakoBa IOC/IEIOBAaTeILHOCTh BBOJA KOMAaHJ B CETEBBIX
ycrpoiictBax Cisco Systems st HacTporiku IP-agpeca Ha nHTEpderice?

5) Kakyro komaHAy MpeaNOYTUTEIHPHEH WCIOIB30BaTh IIPH
CO3JIaHUU TIApOJISI HA KOMMYyTaTopax?
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6) Kakume mporpamMmHBIE  CpelICTBa  HCIOJNB3YeTCS  Ha
OC Windows s gocTyma K CETeBOMY YCTPOWCTBY IO IPOTOKOJY
Telnet?

7) Kakoii mnpomecc 3amyckaer koMaHga login Ha ceTeBBIX
yCTpOKCTBAX?

8) Uro Takoe default-mapmpyt?

9) KakoBa cyTh aCHHXpOHHOT'O TPUHLIMIA YIPABICHHUS ?

10) Onummure unrepdetic V.24?

7 CIIMCOK MCIIOJIb30BAHHBIX HCTOYHHUKOB

1) Awngponunxk A.H., KomnepoB A.C., Cunanckmii A.C.,
[epbakoB M.IO. CereBas 3ammra Ha 0aze TexHoyoruid Gpupmbel CisCo
Systems. Ilpaktudeckuii kypc: yuebd. mocoOue; moj oOml. pen.
Cunanckoro H.U.- ExatepunOypr: uza-so Ypaiu. yH-ta, 2014. — 180 c.

2) Co6onp Bb.B., Mauma A.A., I'epacumenxko M.C. Cetu u
TEJIEKOMMYHHKaIUU : yued. nocobue. — PoctoB H/[] : @enukc, 2015. —
191 c.

3) Omudep B.I'., Omudep H.A. Komnerotepubie cetn [IpuHIUIIEI,
TEXHOJIOTHH, MPOTOKOJBI: y4eO. /i By30B. 4-¢ uza. — CIIO6.: ITutep,
2010. — 944 c.
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[Tpunoxenue 1

[Ipumep odopmiieHHs 0TUETa MO TPAKTUUECKOM paboTe
MHMUHOBPHAYKH POCCHUN

denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
yUpexKJACHHUE BBICIIETO 00pa30BaHUs
«IOro-3anaaHblii roCyAapCTBEHHBI YHUBEPCUTET
(FO31Y)

Kadenpa kocMuueckoro npubopoCTpOEHUSI U CUCTEM CBSA3U

OT4Y€T MO BBINOJHEHUIO MPAKTUYECKOW padOThI
110 Kypcy «Panuonepenaronme u paiuonpuEéMHbIE yCTPONCTBAY

Ha TeMy «M3yueHue npuHuna padboThl CyepreTepoIMHHOTO TPUEMHUKA»

Brimonawnn: ctynent rpynnst UT-116
NBanos 1.N.
« _» 2012
(o)
[TpoBepu: 1.T.H., mpodeccop kabeaps
ITerpos IL.II.
« _» 2012

(Toamuce)

Kypck 2016
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1 Henp paboTsl

O3HaKOMUTKCH ...

2 CTpyKTypHasi cxema MakeTa U IepeueHb UCI0Ib3yeMOro 000pyA0BaHUs

CrpyktypHas cxema J1TaDOpaTOpHOrO  MakeTra Jyisi  MOpPOBEACHUS

I/ICCJ'IG,Z[OBaHI/Iﬁ CIICKTPOB CUI'HAJIOB IIPCACTABJICHA HA PUCYHKC 2.1.

Pucynok 2.1 — CtpykrypHas cxema JiabopaTOpHOTO MaKeTa

[lepeuenp UCTOIB3yEMOTO 0OOPYIOBAHUS:

- nabopaTtopHbIil cteHn «Paguonpuémusie ycrpoiictBay (1 k-T);

- cMeHHBIA OnoK «V3ydyeHuwe npuHOHMA pabOTHl CYNEPreTepOIUHHOTO
paguonpuémunka AM curnanos» (1 k-T);

- ocrmuiorpad tuma C1-96 (1 x-1);

- MIJUTMBOJIBTMETP TiepeMeHHoro Hamnpsbkenus tuna DT-820B (1 k-1).

3 IlocmenoBaTenbHOCTD MPOBENECHUS U PE3YIBTATHI UCCIEA0BAHUN

3.1 CHsATHE aMIUTUTYJHO-4aCTOTHOW XapaKTEPUCTUKNA BXOJHOMN LENHU
Pe3ynbTaThl CHATHS 3aBUCMMOCTH HANPSHKEHUS HA BBIXOJE BXOJHOM LENU
OT 4YacTOThl TeHepaTopa, NpuU (PUKCUPOBAHHOM HANPSHKEHHMM Ha BXOJIE,

IpeCTaBICHbBI B TabuIie 1.

Tabmuma 1 — AUX BXOmHON LIETH

Yacrora reneparopa, kKl 11

Hanpsoxkenne Ha BbIxoAe BxoaHoM uenu Uspix,
MB npu Ugx = 500 mB
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[Tpomomkenue Tadbmmibl 1

HopmupoBaHHO€  HampsbKEHHE HAa  BBIXOJIE
BXOJIHOU LIENH, Usrix/ Uppix makc.

4 OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI

Bormpoc Nel. Kakue ocHOBHBIE (PYHKIIUM pauoNpUEMHBIX YCTPOUCTB?

Ortger:

Bonpoc Ne2. IlepeunicnuTe OCHOBHBIE SJIEKTPUYECKHE XapaKTEPUCTUKH
PaguoONPUEMHHKOB.

OTBeT:

5 BeiBoA 0 nipojiesiaHHOM paboTe

B xoxae BeINOJIHEHUS HpaKTquCKOﬁ pa6OTI>I O3HAKOMMIJICA C ...






