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Tema Ne 4.1. «Kimaccupukanmsi KOMIbIOTEPHBIX ceTei»

He.]'ll/l 3aHATHMN HN3YYUTHh CO CTYACHTAMH OCHOBHBIC ITOHATHA, BOIIPOCHI OpraHmn3aliun
KOMIIBIOTCPHBIX ceren (B TOM YHCIC JIOKAJIBHBIX BBIYHUCIUTCIBHBIX CeTeﬁ),
IMPAKTUICCKOC IIPUMCHCHUC ITOJIYYCHHBIX 3HAHMU.

He.]'lb 3aHATHUA: U3YUUTH CO CTYACHTAMHU OCHOBHBIC ITIOHATHA, BOIIPOCHEI OpraHu3alin
KOMIIBIOTCPHBIX ceTen (B TOM 4YHMCJIC TOKAJIBbHBIX BBIYUCIIUTCIIbHBIX ceTeﬁ),
IMPAKTHUYCCKOC ITIPUMCHCHHUC ITOJTYYCHHBIX 3HAHMUU.

Bua 3aHsTHSI: KJIaCCHO-TPYIOBOE, KOMOWHHUpPOBaHHOE (IO TMPOBEPKE 3HAHUM,
YMEHUH MO MPONWJEHHOMY MaTepuaily, M0 U3yYECHUIO U MEPBUYHOMY 3aKPEIUICHHUIO
HOBOTO MaTepuaja, IPUMEHCHHIO Ha MPAKTUKE MOJTYYCHHBIX 3HAHUN).

MeToa mpoBeaeHHsI 3aHATHS: TCOPCTHUYCCKAs YacCTh, BBIMOJHCHUE IPAKTHYCCKOTO
3alaHus.

Bpemst npoBeaenusi: 2 4 (90 mMuH.)
OcHOBHBIE BOIIPOCHI:

KOMHBIOTGpHBIC CCTHU U UX KJIaCCH(l)I/IKaI_II/ISI.

JIokanbHble KOMIIBIOTEPHBIE CETH. PaboTa B JIOKaIbHOU CETH.

TomoJioruu J0KaabHbIX CETEH.

OOMeH JaHHBIMHU.

[IpuMmeHeHnEe Ha MPAKTUKE M3yUYEHHOro MaTepuania (BBIIOJHEHUE MPAaKTUYECKOTO
3alaHisl — PAcCMOTPEHHE OPraHU3aluy JIOKAIBHOM BBIYMCIUTENBHONW CETH
y4eOHOM ayJIUTOPHH).

['oGanbHBIE KOMITBIOTEPHBIE CETH. | T00anbHas ceTb HTEpHET.

Anpecanus B cetu (IP-agpecanus). CtpykTypa agpeca B CETH.

[IpaBoBbIE OCHOBBI pabOTHI B ceT IHTEpHET.

. MaTpaner — kopnoparuBHas cetb nepenadn JaHHbix OAO «PIKD».
10.Mcnonp30Banue ceTeil mepemayd  JaHHBIX B CIY)KEOHOW  AESITENbHOCTU
MPEANPUATHN KETE3HOAOPOKHOTO TPAHCIIOPTA.

abhwbh =
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Jlureparypa:

1. [3 yueOnmk paszgena «OCHOBHOW y4eOHOH nuTepaTypbl» paboueld Mporpammbl
W3YYCHUS  JIUCIMIUIAHBI|: Nudopmatuka: y4eOHMK 1T CPEIHETO
npodeccronansHoro obpazoBanusa/ B.B. TpodumoB, M.M. bapabanosa,
B. B. TpodumoB. — 4-e uzs., nepepad. u gon. — Mocksa : M3narenbcTBo
FOpaiit, 2024. — 795 c¢. (IIpodeccuonanpuoe obOpaszoBanue). — ISBN 978-5-
534-17499-1. — Tekcr : HenmocpenacTBeHHbIM // W3marenbctBo HOpaiit —
URL: https://urait.ru/viewer/informatika-545059#paqe/5, Temsr 27,28,29, ¢.631-
692,




2. yuecOnuk. I'aBpunos, M. B. Mudopmaduka. ba3oBsiii ypoBeHb. 10—11 kimaccsl :
yueOHUK Ui cpeanero oobmero oopazoBanus / M. B. I'aBpuios, B. A. KinumoB. —
5-e u3n., mepepad. u gom. — Mocksa : M3gatensctBo KOpaiit, 2023. — 352 ¢. —
(ObmeobOpazoBatenbupiii 1K), — ISBN  978-5-534-16226-4. — Texkcr
anekTpoHHbI // OOpa3oBatenpHas 1atdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/530644, 1.10.1 — 10.5 rnassr 10 (¢.243-258)

IIpuMepHBINA pacyeT BpeMeHHU:

=

Bcerynurensnas yacts — 20 MuH.

2. OcHoBHas 4acTh (TeopeTHuecKas 4acTbh, BBIMOJIHEHUE MPAKTUYCCKOTO 3aJlaHMs,
3aliTa paHee BBIITOJHEHHBIX MPaKTUIECKUX padoT) — 60 mMuH.

3. 3akmrounTenbHas yacth — 10 MuH.

BerynurenbHasi 4acThb:
3aHATHUS HayaTh C OOBSIBJICHUS TEMBbI 3aHSATHSI, OCHOBHBIX PacCMaTpPUBAEMBbIX
BOIPOCOB, BPEMEHHM W3Yy4YCHUST  TeMbl (HOBOTO Marepuana), MIEPEUNCIICHUE
JUTEPaTyphbl, IPOBEJACHUS ONPOCca MO0 U3YYEHHOMY paHee (PO ICHHOMY) MaTepuay.

OcHOBHAA YaCTh:

IlepBbiit Bonpoc: KoMnbOTEpPHBbIEC CeTH M MX KJIacCuPukanms.

Komnbrorepnas cerb (Computer NetWork) — 3To COBOKYITHOCTh KOMIIBIOTEPOB H
APYTUX  YCTPOMCTB, COCOMHEHHBIX JHHHSIMHA CBSI3M M OOMEHHBAIOIIMXCS
uHpopManmeii MeKIy CO00H B COOTBETCTBHH C OINPEACICHHBIMH IPAaBUIAMU —
POTOKOJIOM.

IIpoTokos urpaeT OYE€Hb BaXHYK pOJb, TOCKOJIBKY HEJOCTATOYHO TOJIBKO
COCIMHUTHh KOMIMBIOTEPHI JTUHUSMU CBsi3U. HyXHO ere MO0OUThCS TOTO, 4TOOBI OHH
"moHumanu" apyr apyra.

OcHoBHasi He/Ib ceTH — 00ECIIEYNTh M0JIb30BATENICH TOTEHINAIbHYIO BO3MOYKHOCTD
COBMECTHOI'O MCIIOJIb30BaHMS pECypcoB ceTh. Pecypcamu ceTM Ha3bIBalOT
MH(pOpMaIuIo, TPOrpaMMBbI U allapaTHbIE CPEACTBA.

[IpeumymiecTBa paboTHI B CETH:

o Pa3zoenenue oopococmoswux  pecypcoé — COBMECTHOE HCIOJIb30BaHUE
nepupepuitHbIX YCTPOMUCTB (JIydllle W JACHIeBi€ KYyINUTh OJUH JIOPOrOM, HO
XOpOIIHWA ¥ OBICTPOICUCTBYIOIMA IPUHTEP U MCIOJIB30BaTh €ro KaK CETEBOM
4eM K KaXXJOMY KOMIBIOTEPY MOKYINATh JELIEBbIE, HO IUJIOXUE IPUHTEPHI),
pa3lieJIeHue BBIYHUCIUTENBHBIX PECYPCOB  (BO3MOYKHOCTh HMCIOJIb30BaHUS
YAAJIEHHOT'O 3aIycKa MPOrpaMM).


https://urait.ru/bcode/530644

o Cosepwencmeosanue rommyHnuxaybii (1ocTyn K ynajdeHHbIM bBJl, oOmeH
uH(pOpMaLIUN)

o YIYYIICHHWE IOCTYyMa K HHGOPMAITHH

e CcB00OJIa B TEPPUTOPUATHFHOM Pa3MEIICHUN KOMIIBIOTEPOB

du3nyeckas cpeaa nepeaayM JAHHBIX — MOXKET MPEACTABIATh OO0 Kadeib, T.€.
HAO0Op TMPOBOJOB, H3OJSALMUOHHBIX M 3alMUTHBIX O00OJOYEK U COEAMHHUTEIIbHBIX
pa3beMOB, a TaKXKe 3eMHYI0 aTMoc(epy WIH KOCMHYeCKOe MPOCTPAHCTBO, yepes
KOTOPBIE pACIPOCTPAHSAIOTCS SJIEKTPOMATHUTHBIEC BOJHBI

B 3asucumocmu om Cpe()bl nepe()altu OQHHBIX TUHUU CBS3U pa3deﬂm0mc;1 Ha.

PaanoxkaHnajbl
IIpoBoanbie (Bo3ayumiHbie) [KadeabHble Ha3eMHOU U
CIIYyTHUKOBOI CBSI3H
TenedoHHbIe WU B KOMIIBIOTEPHBIX CETAX OeCpoOBOIHBIC TMHUU
TenerpadHble TMHIN — MCTIONIB3YIOT TPU OCHOBHBIX CBSI3U
MpoBo/a 03 Kakux-m0o  [TWIla KaOes: o Wi-Fi
M30JIUPYIOIIUX WUITU o Buran . IrDa
PKPAHUPYIOIINX OIUIETOK, napa (3KpaHupOBaHHas U
[TPOJIOKEHHBIE MEKTY HEAKpAHUPOBAHHAs )
CTOJI0AMU M BUCSIITUE B o KoakcuanbHblii kadeJb
BO3ayxe. [Imoxoe kauecTBo o ONTOBOJIOKOHHBIH
CBSI3U

Hawnbonee IMCPCIICKTUBHBIM B HACTOAIICC BPEMS — OIITOBOJIOKHO.

Oomasa kiaaccuburanusa KOMILIOTEPHBIX CETeH.

Jlist knaccupuKaluy KOMIBIOTEPHBIX CETEH MCHOJIb3YIOTCS Pa3IMYHbIE MPU3HAKH,
HO Yalle BCEro CeTH JEIAT MO TEPPUTOPHAIBHOMY MPU3HAKY, TO €CTh MO BEIMYMHE
TEPPUTOPHUH, KOTOPYIO MOKPHIBAET CETh.

. I'modansueie cetm - World Area Networks (WAN). OObeauHSIOT
TEPPUTOPUATBHO PACCPENOTOYCHHBIE KOMITBIOTEPHI, KOTOPHIE MOTYT HaXOAHUTHCS
B pasMYHBIX TOpojax M crpaHax. OXBaTbiBaeT OONBIINE TEPPUTOPUU W
BKJIFOYAET B ¢e0s1 OOJIBIIIOE YUCIIO KOMITHIOTEPOB.

. I'opoxackue cetu - Metropolitan Area Networks (MAN). IIpenHa3zHaveHb
111 OOCITY>)KUBaHUS TEPPUTOPHH KPYITHOTO TOPOA - METaroInca.

. KopropatuBHbie (cetm opranu3anuid, npeanpustuii) - Enterprise Wide
Networks(EWN). OObeauHsroT OO0JBIIOE  KOJHMYECTBO KOMIBIOTECPOB B
TEPPUTOPUATBHO  pPACHpPEACICHHBIX (UiMamax OTHACIBHOTO  MPEANPHSTHUS.
KopropaTiBHbBIE CETH MOTYT OBIThH CJIOKHO CBSI3aHBI U TIOKPBHIBATH TOPOJI, PETUOH
WU JTaXKe KOHTHHCHT.

. Jloxanbubie - Local Area Networks (LAN). K nokallbHbIM CETSIM OTHOCSTCS
CeTH KOMITBIOTEPOB, COCPEAOTOUYCHHBIE Ha HEOOJIBIIONW TeppuTOpuH (OOBIYHO B



pamuyce 1-2 kMm). B o0mem ciydae JfokajibHasi CETh MPEICTABISET CO00i

KOMMYHUKAITMOHHYIO CUCTEMY, IPHHAIJICKAITYIO OJHOU OpraHu3aIliy.

o Ilepconansusie - Personal Area Networks (PAN). K mepcoHalbHbIM CETAM
OTHOCATCS CETH, TPEIHA3HAYCHHBIC [JI B3aUMOJCHCTBUS YCTPOUCTB,

MPUHAJISKAIINX OJHOMY BJIAJIENbIly HA HEOOIBIIOM PACCTOSTHUH (OOBIYHO 710
10m).

PAN — nepcoHanbHEe CeTH

IEEE 802.15.1 Bluetooth—1 Mbut/c

IEEE 802.15.3 UWB— 480 M6ut/c

IEEE 802.15.4 ZigBee— 250 Kbut/c
LAN— noxanbHbie CeTH

IEEE 802.11 Wi-Fi— 300 Mb6ur/c
MAN — ropopcKkMe ceTM

IEEE 802.16 WIMAX -~

145(DL}/138(UL) Mbut/c

LTE— 300(DL)/75(UL) Mbur/c
WAN — mobansHbe cetm

GSM, WCDMA- o 2 Mbut/c
RAN — permoHassHLEe CETH

IEEE 802.22— 023 Mbwr/c

LAN MAN WAN

Bce mHOrOOOpaszne KOMITBIOTEPHBIX CETEH MOXKHO KJacCH(PHUIIMPOBATH MO TPYIIIE
MPU3HAKOB: TEPPUTOPHATIbHAS PACIIPOCTPAHEHHOCTD;

° BCOAOMCTBCHHAA ITPUHAAJICIKHOCTD,
. CKOPOCTH IICpCaadun I’IH(i)OpMaI_II/II/I;
. THIT CPCAbI IICPpCaAaAvn.

Bropoii Bonipoc: JlokajbHble KOMIILIOTEPHBbIE ceTH. Pa0oTa B JI0KAJIbHOM CEeTH.
JIokaJibHbl¢ KOMIILIOTEPHBIE CETH.

Jlokaneupie koMmmbioTepHble ceth (LAN — Local Area Network) ceituac
pacnpocTpaHeHbl moBceMecTHO. MU monb3ytores goMa, Ha paboTe, B Mara3uHax, B
OopUCHBIX U TOPTOBbIX meHTpax. Jlaxxe ecnu Bbl fganeku oT IT, Bam cToMT MMETh
IIPEACTABIEHUE O TOM, YTO 3TO TAKOE U KaK 3TO MOKHO HACTPOHUTb.


https://neerc.ifmo.ru/wiki/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:Network-classification.png
https://neerc.ifmo.ru/wiki/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:Network-classification-2.jpg
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OCHOBHBIEC XaPAKTEPUCTHKH JOKAJBLHBIX CEeTEeH.

JlokanpHasi ceTb MOAXOAUT I UCHOJIb30BAaHUS HAa OTPAHUYCHHOW TEPPUTOPUUA —
HampuMep, B KBapTUpe, orice Win LeJIoM 3JaHuH, HO He Oosee. OHa obecrieunBaeT
osicTpyro (mo 100 MOuT/c) mepenady JaHHBIX MEXAY y3JIaMH CETH. DTO TO3BOJISIET
MOJIB30BATENIO JIOKAJIKH, HApUMeEp, UCTIOIb30BaTh YAANEHHBIA IUCK CO CKOPOCTHIO,
cpaBHMMOM ¢ ucnosibzoBanrneM HDD na cBoéM KommbroTEpE.

B nokanbpHBIX ceTsx HCITIOJIB3YIOTCA BBICOKOKAYCCTBCHHBIC JIMHUU CBA3U. Haun6onee
PacipOoCTpaHCHBI cenyac MCIHBIC BUTBIC IIaPbI X1 OIITOBOJIOKOHHBIC kaben. ITo ,HaéT
BO3MOKHOCTb OTKA34aTbCA OT IIOATBCPIKACHUA IIOJIYUCHHUA IIAKCTA, MOAYJIAIHNHN H
HCKOTOPBIX APYIuX MCTOAOB, KOTOPHIC CHUKAIOT CKOPOCTH IICPCHAAYIN U YCIOKHAIOT
HCIIOJIB30BaHHUC CCTH.

JlokanbHas ceTh mpcaIrojaracT COBMECTHOC UCII0JIb30BAHUC KAHAJIOB. 210 O3Ha4acT,
4TO OAHUM U TCM KC KaHAJIOM CBA3U MOTYT ITIOJIb30BATHCA PA3HLIC Y3JIbI CCTHU.

IIpenmyiecrsa:
. ObICcTpas nepenaya JaHHbIX;
. OTHOCHUTEJIbHAS TPOCTOTA HACTPOMKH;
. HU3Kas CJI0KHOCTh METOJIOB MEPEAAUN;
. BO3MOKHOCTb MCIIOJIb30BAHUS 1IOPOTOM CETEBOM CPEBI.

Buabl JJOKAJBLHBIX CEeTeH.

JlokanbHBIE CETH OOBIYHO NIEJAT Ha JIBE OOJBIINE KATETOPUH — OJHOPAHTOBEIC U
uepapxudeckue (To ecTh CO3/JaHHbIe Ha 0a3e CepBEPOB).

OpHopaHroBasi JOKaJibHasi CETh MOJPAa3yMEBAET «PaBHOINPABUE)» BCEX OKOHEUYHBIX
y3JI0B. DTO O3HAUYAET, YTO IMOJIb30BATEIb KaX/JI0r0 KOMIBIOTEPA, MOAKIIOUEHHOTO K
CeTH, MOXET IOJyyaThb JOCTYIl KO BCEM OTKpBITBIM (ailllaM u mnamnkam Hu
CaMOCTOSITENILHO pelaTh, Kakue (aisibl U ManKyd OTKPHIBATH Ha CBOEM KOMITBIOTEPE.
B nmomamHux yclioBHSX OJHOpAHTOBas CUCTEMa — camasl MpeArnoyTuTenpHas. Eé
HEJIOCTATOK — HU3KUH ypOBEHb OE€30MaCHOCTH, MO3TOMY B oducax e€ nmydme He
UCTOJIb30BATh.

Hepapxuueckas JOKajabHasi CEThb 00S3aTEIbBHO MMEET B CBOEH CTPYKTYpE CEpPBEP,
KOTOPBIN 3aHUMAETCA:

. aIMUHUCTPUPOBAHUEM CETH,

. MOAKITIOYCHUEM TIEPUPEPUITHBIX YCTPOUCTB (HAPUMEp, CETEBBIX IPUHTEPOB);
. XpaHEHHEM OCHOBHOU MH(GOpPMAIINH CETH;

. pa3pabOTKOM MapIIPyTOB NIEpPeIaun JaHHBIX BHYTPU CETH.

B wuepapxuueckoii ceTd aIMUHUCTPATOP OIpeAeisieT, Kakue (ailyibl W IMarnKu
«pacuapuThy», KTO W3 KJIHEHTOB OyJleT MMETh K HHUM JOCTYNl M Tak nanee. B
KOPIOPATHUBHBIX YCJIOBHUSX JIOKajdbHAash CeTh Ha 0aze cepBepa — ONTHUMATbHBIN
BAPUAHT.



PadoTa B JJOKAJBLHOM CETH.

JlokanbpHBIE KOMITBIOTEPHBIC CETH - 3TO CHCTEMa, KOTopas 00beIUHSICT MEXITy coO0k
KOMITBIOTEPBI OT HECKOJIBKUX coTeH u Oonee. OHa MOXET OOBEIMHATH Kak
KOMITBIOTEPBI OJTHOTO 37]aHus, TaK U PACIOJIOKCHHBIC Ha TOPa3a0 OOJIBIICH TUTOMIAIH.
JlokanbHble KOMIIBIOTEpHBIE ceTH, nHade JIBC (JlokanbHBIC BBIYUCIUTEILHBIE CETH),
OBIBAIOT:

IPOBOJIHEIC;
OecrpoOBOJIHbIE.

[Ipy moOCTpoEHUM JOKaJIbHOW CETH HEOOXOJUMO TPOBECTH KAaYECTBEHHOE
o0cne0BaHUE TEPPUTOPHUH, CIPOECKTHUPOBATH M OCMBICIUTH NPEICTOSUIYI0 padoTy,
noo0paTh MaTepua, TUI UCIIOJIb3yEMOro Kabers.

[ToctpoeHne © TPOKIAAKAa JIOKAJIbHBIX KOMIIBIOTEPHBIX CETE€H BBIOJIHSIETCS
KBIU(PUITUPOBAHHBIMU crienianiuctamu. [Ipodeccnonanusm nmomoraet 0€301MmO09HO
OMPENEINTh  XApaKTEPUCTUKU TOMEMHICHUS, TOYHO TMOA00paTh MaTepHallbl,
ONTUMAaJIbHBIM 00pPa30M BBITIOJIHUTH TOTIOJIOTHIO CETH.

PaboTEI B JIOKAJIBHBIX CETAX MOXKHO paB6HTB Ha STaIllbI:

pa3paboTKa;
MOHTAX;
TECTUPOBAHUE;
o0cITyKUBaHHUE.

[TonmuTrka MCHONB30BAHUSI CETEBBIX PECYPCOB COCTOMT M3 JIBYX YACTEH, KOTOPHIC
AKBUBAJICHTHBI CIIEIU(PUIECKON CETEBOM MOTUTHKE:

OOITUX MPUHIIUTIOB;
KOHKPETHBIX MPaBUI PabOTHI.

B nefictBusix 11000T0 CETEBOr0 aJIMUHHCTPATOpPA, HAMPABICHHBIX Ha peau3alluio
CETEBOM MOJUTUKH, BBIACISIIOTCS CIEIYIOIINE OCHOBHBIE 3a1a4u:

¢ MOHHUTOPHHI PabOThI CBOETO CETEBOIO CETMEHTA U CO3JaHUE OTYETOB 00
UCII0JIb30BAaHUU PECYPCOB CETH;

¢ OCYUIECTBJICHUE YIIPABJICHUS JOCTYIIOM, UCXO/sI U3 KOHKPETHBIX 1esiel paboThl
CBOETO MOJAPA3/IEICHUS;

o TOAJEpKaHUE Ha JOJHKHOM YPOBHE (DYHKIIMOHUPOBAHUS CBOETO
KOMITBIOTEPHOT'O CETEBOI'0 000PY/I0BAHUS U IPOTPAMMHOT0 00€CIIEUEHUSI.

[IpeumyiectBa, noayyaeMble MpU CETEBOM 00bETMHEHUN MTEPCOHAIBHBIX
KOMITBIOTEPOB, IEMOHCTPUPYET NPUMED JIOKAIbHBIX CETEM:

pas3zelieHue peECYpPCOB;
pa3elICHUE TaHHbIX;



paszenieHre NporpaMMHBIX CpeACTB; 8
pasziesieHne pecypcoB IpoIeccopa;
MHOTOIIOJTH30BATEIHCKUN PEKIM.

CYH_ICCTBYIOT HCCKOJIBKO THUIIOB HpHJIO)KeHHI;'I, KOTOpBIe MOFYT 6I>ITL HUCIIOJIB30BaHLbI B
JIBC:

HCCCTCBLIC (OHHOHOHBSOB&TCHLCKHG);

CCTCBEIC,

CIICHHUAJIN3UPOBAHHBIC CCTCBLIC,

QJICKTPOHHAA I10YTa,

MMOYTOBBIMN SIITUK,

IMPOrpaMMBbI-INIAHUPOBIONUKU WJIW IIPOTPaMMbI I'PYIIIIOBOT'O oOecreueHus.

Tperuii Bonpoc: Tonmoa0rnu JoKaJIbLHbIX CETEeM.

Tomosiorust — 3TO TO, K&K U B KaKOM IMOPSJKE YCTPOMCTBA CETH CBSI3bIBAIOTCS
MEXy co0oil U mepenaroT AaHHblE. PaccMOoTpuM BO3MOXKHBIE BUABI (HU3UYECKOU
TOIOJIOTHH, YKa3aB IUTIOCHI 1 MUHYCBI KaX0TO:

. mMHHAs1. JTa (U3nYecKas TONMOJIOTUs MOSIBUIACh paHblie Bcex. OHa paboTaeT
MO CIEAYIOIIEeMY MNPUHIMIYY — K OJHOMY JUIMHHOMY KaOeli C IMOMOIIbIO
TPAHCUBEPOB TMOACOEAUHSIOTCS BCE YycTpouctBa ceth. Ha ero koHmax
YCTaHABJIMBAIOT TEPMUHATOPHI ¢ compoTuBieHneM 50 OM, 4TOOBI CUTHAJI HE
oTpaxaics B kabene. JIroO0# curHai uinM makeT JaHHbBIX, OTIPABIECHHBIN OJTHUM
13 KOMIIBIOTEPOB CETHU, HAPABISAETCA HA BCE OCTallbHbIE. TOIBKO mociie mpuémMa
MakeTa 2JIEMEHT CETH MPOBEPSIET, eMy JIM aapecoBaHO «cooOieHuey. Ecnu na,
TO MPOJIOJKAET 00paboOTKy. A eCiM HeT — OTOPAChIBAET U 3aKaHYUBAET padOTy
¢ 3tuM naketom. Ceilyac TaKyKH TOINOJIOTMI0O MOYTH He NMPHUMEHAKT HM3-3a
HM3KO0l 0TKa30yCTOMYMBOCTH. J[F000€ TMOBpEXAEHHE OCHOBHOIO Kalems
IIPUBOJUIIO K TTOJIHOW HEMCIIPABHOCTHU BCEM CETH;

TpaHcusep

TepmuHaTtop

LLInHHaA TonNoNornmsa cetTu

o cux nop wupoxo uzeecmua wiymka npo yoopwuyy, Komopas 00HOU weaodpoll
MOJHCEM NOTOHCUMB BCIO CEMb — MO UMEHHO NPO WUHHYIO JTOKAIK)


https://itmaster.guru/wp-content/uploads/2019/04/post_5cc1969d4e9ab.png

KoJbLeBas. Kaxaplii KOMOBIOTEP MOAKIIOYAETCSA K IBYM COCEAHUM, U B UTOTE
JOJDKHO TOJYYUTBHCS 3aMKHYTO€ KOJbLO. IIpy Takoil TOMOJIOrMM KOMIIBIOTEP
nepeaaéT JaHHbIE B OJIHY CTOPOHY, a MPUHUMAET C APYrod. DTO 03HAYAET, YTO
MAKeT JAHHBIX, KOTOPBIM HaNpaBJ€H, HAIpUMEpP, W3 MEPBOr0 KOMIBIOTEpa
KOJIbLIa K YETBEPTOMY, JTOJDKEH IMPOUTH €II€ MPOMEXKYTOUHBIE Y3JIbl B BUIE
BTOPOTO M TPETHEro. A €ciau BTOPOW KOMIIBIOTEP 3aXOYET YTO-TO OTIPABUTH
NIEPBOMY, TO MAKETY JAHHBIX MPUIETCA COBEPIIUTDH MOJHBIA KPYr — M MOJONUTH
K MIEPBOMY 3JIEMEHTY y3Jla C JPYrod CTOPOHbl. MHUHYCBl OYE€BUIHBI — HH3Kasi
OTKa30yCTOMYUBOCTh, HU3KAsI CKOPOCTh padOThI, YacThle OMMUOKH. 37€Ch, KaK U
Opy I[IMHHOW TOIOJIOTUU, NpPU TOJIOMKE Kabelss Ha OJHOM Y4YacTKE CeTb
IPUXOJIUT B HETOJHOCTB;

Ob6bIuHO KOMNBLIOMEPHL 8 KOLYEBOL CeMU COCOUHSIU CPA3y 08YMs Kaberimu —
00UH ObLIL OCHOBHBIM, A OPY20U — Pe3epPEHbIM
«3Be371a» WM 3BE3HAS TOMOJIOTHS. Bce 3JIEMEHTBHI CETH TOIKITIOYAIOTCS K
[IEHTPATLHOMY, KOTOPBIH UTPACT POJIb peTpaHCIsITOpa. MHOTHE JIOKAJIbHBIC CETH
ceifyac paboTarOT UMEHHO C TaKOW TOTOJIOTHUEH, UCTIONIB3YsI B KAYECTBE IIEHTPa
«3BE3MIbI» KOMMYyTaTop. [JIaBHBIM IUTIOCOM 3/I€Ch  SIBIISICTCS  BBICOKAs
OTKa30yCTOMYUBOCTh MPH JIETKOH ycTaHOBKe. JlaXke €Clii OJMH U3 3JIEMEHTOB
CETEBOM Cpellbl BBIMAET U3 CTPOs, TO BCS CETh MPOAOIKHUT paboTarh. JJocTyn k
HEH MOTepseT TOJIBKO TO YCTPOMCTBO, Y KOTOPOTO Pa3opBalioCh COCIUHEHHUE C
peTtpancisTopoM. OIHAKO €CITH CIIOMACTCs LICHTPAIbHOE 3BEHO, TO yIaaéT U BCs
CCTh;
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Taxou mun cemu Hacmpaueaemcs npowe 6ceco, ad noOmomy 4acmo
UCNnob3yemcs 6 Kavecmee oomauumell 10KaIKu

MMOJIHOCBSI3HAs. DJTa TOMNOJOTUs — camas OTKaSOYCTOﬁqHBaﬂ. Ka}KI[Hﬁ
QJICMCHT CCTH HaAIIPAMYIO CBA3BIBACTCA CO BCCMH OCTAJIBHBIMU. YTtoOBI
O6pYHII/ITB CCTb, HYJXHO BBIBCCTH H3 CTPOSA BCC kaOenn. [ J1aBHBIN MHUHYC —
BBICOKAs CTOMMOCTDH TaKOI'O ITOAKJJIIOYCHUA,

llonnocesasnas cemv — camas HAOEHCHAS, HO U CAMASL O0OPO2as]
HETOJIHOCBsI3HAsA. Takas TOMOJIOTHSI MPEACTaBIseT COO0OM YHPOIIEHHYIO U
«yJEeUIeBIEHHYI0» BEPCUIO MOJHOCBSA3HONW. BMecTo TOro, 4ToObl COEIMHATH BCE
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IIK co Bcemu, MBI MPONMYCTUM HECKOJIBKO KaOeiel TakuM 00pa3oM, 4TOOBI y
BCEX OKOHEYHBIX 3JIEMEHTOB ObLT TOCTYII (IIYCTh M U€pe3 HECKOJIBKO y3JIOB) APYT
K JIpyry. B pesynbrare Mbl moigydaem BCE €€ BBICOKYIO OTKa30yCTOWYUBOCTb,
JTOCTUTAEMYIO 3a CUET MEHBIITUX 3aTpaT;

CMEIlIaHHasl WM JPEBOBHUHAS. DTa TOMOJOTHsI HauboJiee paclpocTpaHeHa B
KpynHBIX KoMmaHusax. OHa TMpeaCcTaBiseT COO0W NPEBOBUIHYIO CTPYKTYPy —
OYCHb PA3BETBIEHHAS M COCTOAIIAS W3 OTACIBHBIX «BETBEW» WU ILIOMIAJIOK.
OOpbIB CBA3U OrPAHUYUT JOCTYN TOJIBKO HECKOJBbKUM WM JaXKe OJIHOMY
AJIEMEHTY CEeTH, HE 3aTPOHYB BCIO JIOKAJKYy ILEJIUKOM. Takas cucTteMa O4YeHb
ruoKasi — OHa MO3BOJISIET HACTPAMBAaTh KaXKIYIO IUIOMIAJKY HYXKHBIM 00pa3oM,
OCHOBBIBASICh Ha JIPYTUX TOIMOJOTHUSX.
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Cmewannas monoao2ust UCHOIb3Yem Yce paccCMOmMpeHHble MemoObl
COCeOUHEHUS
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DJIeMEHTHI JJOKAJILHOU CETH.

Tenepr paccMoTpuMm Haubosiee pacHpOCTPaHEHHBIE 3JIEMEHTHI, KOTOPBIE MOYXHO
MOJIKJIIOYUTD K JIOKAJIbHON CETH:

[IK. B ceTeBoil TEpMHHOJIOTUN MOIKIIOUEHHBIN KOMIBIOTEP HA3BIBAIOT paboueit
ctanuueil. OH MOXKET ObITh:

CEpBEpPOM, TO €CTh PYKOBOJIUTH 0OCITy:kKUBaHHEM ceTH. CTOUT UMETh B BUAY, YTO
(akTUYeCKu cepBep — O3TO MPOrpaMMHOE OOecleueHHe YCTaHOBJICHHOE Ha
KoMIbtoTepe. OTHaKo Uil ynoOcTBa Tak cTayiu Ha3biBaTh U camu 11K, Ha KoTOpbIX
CTOSIT CEPBEPHBIE MPOTPaMMbl. B KpYITHBIX JIOKaJIKaX PEKOMEHAYETCS BBIIEIATH
ornenbubie [IK monx cepBepbl 0a3 MaHHBIX U (aillloBBIE CEPBEPHI, MOCKOJIBKY
CKOpPOCTh I€peayu JaHHBIX OrPAaHUYUBACTCS BBIYUCIUTEIBHON MOIIHOCTBIO
KOMIIbIOTEpa-cepBepa. [lo 3TOM ke NpPUYMHE CEepBEp OCHAIAIT KAK MOXKHO
00oNpIIMM 00bEMOM JTUCKOBOM M omnepatuBHOU mamsaTu. J1oT 1K, kak mpasuio,
paboTaeT 6€30CTaHOBOYHO, YTOOBI Y KIIMEHTOB ObLT JOCTYI K MHPOPMALUU U CETU
B 1t000¢e Bpemst. CepBep OOBIYHO UMEET CTATUYHBIN a/IpeC B CETH;

KJIMEHTOM, TO €CTh IIOJIb30BATBhCSA YCIyraMu CETH, HO HE UMETh JIOCTyna K €€
agMuHUCTpUpoBaHuio. ITU [1K yacTo UMEOT TMHAMUYECKUE aapeca, XOTsI MOTYT
o0nagaTh M MPONUCAHHBIMU CTaTUYECKUMH, KaKk U cepBepbl. KIMeHTH
oOpamatoTcss K cepBepy Uisl HOJydeHHs (ailjoB U «OOUIEHUS» C JAPYyTUMHU
KOMIIBIOTEPAMU;

tenedoH. IP-tenedonust yxe MMPOKO UCHONB3YETCS B KOJUI-IEHTpaX, CIy»KO0ax
NOJJCPXKKM H KPYNHBIX KOMIaHusAxX. OHa JI€lIeBIE TPAAUIMOHHOW U
00ecreynBaeT JOCTaTOYHO CTaOWJIbHBIM CUTHajid. B J1OMallHuX YCIOBHUSX TaKou
IIPUEM ITOKA UCTIOJIB3YETCS PELKO;

teneBuzop. C paszButuem Smart TV TeneBU30psl CTanu IMOJTHOLEHHBIMU
yYaCTHHKaMHU JIOKalIbHOW ceTH. OHM MOryT ¢ €€ IOMOUIbIO IMOAKIOYAThCA K
UHTEPHETY WM TOJIy4aThb JOCTYIl K JIOKQJIbHBIM XpaHWIMIIAM, HamnpuMeEp,
(bUIBMOB;

npuHTep. Eciu Bbl paGotanu B oduce, TO HaBEpHSIKAa YK€ CTAIKUBAINCH C
CETEBbIM NpHUHTEPOM. KaXkbli 3JIEMEHT CETH CIOCOOEH OTIPABUTh EMY JOKYMEHT
HAa I1€4aTh.

Bce paccmoTpeHHbIE BbIIIE 3J€MEHThI — OKOHeuHble. He Oyaem 3a0biBaTh U O
MIPOMEKYTOUHBIX y37ax. IMU MOTYT OBITh:

KOHIICHTPATOPbl. JTH AJEMEHTHI MOJIy4atoT UHGOPMAIMIO OT OKOHEUYHBIX Y3JIOB
cerH, a 3ateM nepenaroT €€ Bcem octainbHbIM [IK. IIpu 3TOM KOHLIEHTpaTOp «HE
3HAET», KAKOMY KJIMEHTY aJpeCOBaH 3aIpoc, a IOTOMY HalpaBJsieT MaKET JaHHBIX
cpazy BceMm. KoMmbloTepbl YK€ TMpH TMOJYYEHUU JAHHBIX OINPEIETSIOT,
oOpabaTpiBaTh TakeT WM HET. KOHIIEHTpAaTOphl JIydille HE HCIOJIb30BaTh B
OOJBITNX JIOKATBHBIX CETAX, OTJAaBas MPEANOYTEHUE CBUTYAM;

cBUTYM (KOMMyTaTopbl). Takoil 2JIEMEHT CHOCOOEH OMpEeNeinTh, KOMY
MepeHanpaBUTh MAKET JAHHBIX, & TOTOMY CITIOCOOHBI COKOHOMUTH MHOTO Tpaduka,
HaIIpaBJIsAs 3aIpOC MPULEIBHO €r0 apecary;



= penurepbl (HOBTOPUTEIM). DTH DJIEMEHTHl HYKHbI JJi1 OOJIBIIMX IJIOLIAAEH —
OHU TO3BOJSIOT BOCCTAHOBHUTH OCTAOMBIIMNCS CHUTHAJI M TPOAOKUTH €Tro
repesayy ¢ HOBOW CUION;

= Xabbl. DTO Te JK€ pEeNnuTephl, TOJBKO MO3BOJSAIOIINE OOCIYKUBaTh Cpasy
HECKOJIBKO KOMITBIOTEPOB CETH;

» MapuIpyTH3aToOpbl HamOOJIee YacTO HCIOIb3YIOTCA B JOMAIIHUX JIOKAJIbHBIX
CeTAX. OTH YCTPOWCTBA 3aHUMAIOTCA «IPOKIAIKOW MapuipyTa» g IaKeTOB
JAHHBIX — OHU HAXOMAT IOJydaTessl CPEAM Y3JIOB U IEPEIPaBISAIOT IIAKET EMY.
M em€ yacTo Ha3pIBalOT POYTEPAMH.

CeteByto cpeny xe 00pa3yroT kKabesnu 1 OecIpoBOTHOE COSTUHEHUE (PaIHOBOIIHEI).
[lepBble OOBIYHO TpPEACTABICHB MEAHBIMU BHUTHIMH TapamMu. OHH TO3BOJISIOT
TOOUTHCSI HETUIOXOW CKOPOCTH, U K TOMY K€ Heloporu. Hepeako MOXKHO BCTPETHTH U
OINTOBOJIOKHO — OHO TO3BOJIIET MOOMTHCS MAaKCUMAaIbHON CKOPOCTH COCTMHEHUSI
O5arozaps CBETOBBIM UMITYJIbCAM.

YerBépThiii Bonpoc: QOO0OMeEH IaHHBIMH.

MeTo0abl JOCTYIIA M MMPOTOKOJIbI NepeJIayuH JAHHBIX B JIOKAJbHBIX CETAX.

B pa3znuuHbIX CETSIX MPUMEHSIIOTCS Pa3IMUHbIC CETEBbIE MPOTOKOJBI (MPOTOKOJIbBI
nepeayu JaHHBIX) JJIs1 0OMEHa JaHHBIMU MEXKy paOOUYMMU CTaHIUSMHU. .

B 1980 romy B MexXayHapoIHOM HHCTUTYTE€ HHXKEHEPOB IO JJIEKTPOTEXHUKE H
pamuoanektponuke (Institute of Electronics Engineers—IEEE) Obu1 opranuzoBan
komuteT 802 mo crangaptuzauuu JokanbHBIX ceTedl. Komuter 802 paszpabortan
cemerictBo cranmaproB IEEE802. X, KOTOpele COAEpKAT PEKOMEHIALMHU 10
IIPOEKTUPOBAHUIO HUKHUX YPOBHEM JIOKAJIIBHBIX CETEH.

Cranpaptel cemeiictBa [EEE802.Xx o0XBaThIBalOT TOJBKO JBa HWXHUX YpPOBHS
cemuypoBHeBoi Monenu OSI — ¢usnueckuii U KaHaJbHBIM, TaK KaK MMEHHO ATH
YPOBHHM B HauOOJBIIEH CTENEHU OTpakaroT creuudUKy JIOKaabHbIX ceteid. Crapume
K€ YPOBHHU, HAUYMHAS C CETEBOr0, B 3HAUUTEIBHOI CTENEHU UMEIOT OOLIUE YePThI, KaKk
JUTSI IOKAJBHBIX, TaK U TJIO0ATIBHBIX CETEH.

K naunbonee pacmpocTpaneHHbIM MeTojaM JocTyrna oTHocstcs: Ethernet, ArcNet u
Token Ring, koropsle peann3oBaHbl COOTBeTCTBEHHO B craHmaptax I[EEE802.3,
IEEE802.4 u IEEES802.5. Kpome TOro, mjsi JIOKaJdbHBIX CETEH, pabdOTaloOmUX Ha
ONTHYECKOM BOJIOKHE, aMEPUKAHCKUM HMHCTUTYTOM mo ctaHgapTtusanmu ASNI Obut
paspaboran crangapt FDDI, oGecneuuBaronuii cKopocTh mepenadu jgaHHbix 100
Mob6urt/c.

B sTHX craHmaprax KaHaJIBbHBIA YpPOBEHb PA3lEiseTCs Ha JIBa MOAYPOBHS, KOTOPBIE
HAa3bIBAIOTCS YPOBHAMH:

 ympanenue gorudeckum kanamom (LCC - Logical Link Control)
« ympasieHue gocrynoM k cpeae (MAC - Media Access Control).



YpoBeHb yrpasieHus AocTynoM K cpeneléiepenaun ganHbix (MAC) mosBHiCs, Tak
KaK B JIOKAJIBHBIX CCTAX HCIIOJIB3YCTCA pasaciiieMasds Cpcaa IMnepcaadn AaHHbIX. B
COBPCMCHHBIX JIOKAJIbHBIX CCTAX IMOJYIHIIN PACIIPOCTPAHCHNUEC HECKOJIBKO ITPOTOKOJIOB
ypoBHsI MAC, peanu3yromux pa3Hble aITOPUTMBI 10CTYIA K pa3aeisieMou cpeae. ITu
IMPOTOKOJIBI ITOJIHOCTBIO OIIPCACIIAIOT CHGHI/ICI)I/IKY TaKUX TEXHOJOTHH JIOKAJIBLHBIX
cereit, kak Ethernet, Fast Ethernet, Gigabit Ethernet, Token Ring, FDDI.

[locne Toro, kak AOCTYyH K cpeie MOJy4deH, €0 MOXKET BOCIOJIb30BaThbca Ooliee
BBICOKMI KaHaJIbHBIA ypoBeHb — ypoBeHb LCC, opra"nusymoumuyii nepenady
JIOTUYECKUX €JIMHUIL IaHHBIX, KaJpoB MHGOpMAIUH, C PA3IMYHBIM YPOBHEM KadyecTBa
TPAHCIOPTHBIX YCIIYT.

MeToabl o0MeHa JAHHBIMHU B JIOKQAJIbHBIX CCTHX.

JUtst ynpaBieHus oOMeHOM (YIpaBi€HUs JOCTYIIOM K CETH, apOUTpaxKy CeTH)
UCIIOJIB3YIOTCSl Pa3IMYHbIE METOJIbl, 0COOEHHOCTH KOTOPBIX B 3HAUUTEIBLHOU CTENIEHU
3aBUCSAT OT TONOJIOTHH CETH.

CymiecTByeT HECKOJBKO TPYII METOJOB JOCTyIa, OCHOBAHHBIX Ha BPEMEHHOM
pa3/ielieHNH KaHalla:

o LECHTPAIM30BAHHBIC U JICLICHTPAJIN30BAHHBIC;
e JETEPMHUHUPOBAHHBIE U CITyYalHbIC.

IenTpanu3oBaHHbIN TOCTYN YIPABIACTCS U3 LICHTPA YIPABJICHUS CEThIO, HAIIPUMEP
oT cepBepa. JeneHTpaau3oBaHHbIA METOA J0CTyna (QYHKIHMOHUPYET Ha OCHOBE
MIPOTOKOJIOB 0€3 YIpaBJSIOIIUX BO3JAEHCTBUNA CO CTOPOHBI IEHTPA.

JleTepMUHUPOBAHHBIN JO0CTyn  obecrmeunBaeT  KaXaoW  pabodeil  CTaHIUU
rapaHTUPOBAHHOE BpeMs JocTyna (Hampumep, BpeMsi JOCTyIa MO0 pPacHUCaHHIo) K
cpeae nepenaur AaHHbIX. CirydalHbIA TOCTYIl OCHOBAaH Ha PAaBHOINPABHOCTH BCEX
CTAHLMK CETH M MX BO3MOXKHOCTH B JIOOOH MOMEHT OOpaTUTHCA K CPEle C LEJIbI0
nepeadyu JaHHbIX.

[lenTpanu30BaHHBIN JOCTYN K MOHOKAHATY

B cerdx C LEHTpaIM30BaHHBIM JOCTYIOM HCIOJB3YIOTCA JBa CHOco0a JIOCTyMa:
METOJI OTIPOCA U METO/I MEPEAAYN TOTHOMOYUN. ITU METOIbI UCTIOJIB3YIOTCA B CETSIX C
SIBHO BBIPAKEHHBIM LICHTPOM YIIPABIICHUS

3aKJII0YUTEIHLHAA YACTh.

1. 3akoHYUTH U3JI0KEHHE MaTepHUaa.

2. OTBeTUTH HA BO3HUKIITUE BOTIPOCHI.

3. IloaBectu muToru 3aHsITHI.

4. JlaTh 3aJaHus HA CAaMOIIOJITOTOBKY (JIOMaIlHEee 3aaHHue).
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BblnoJiHeHHEe NPAKTHYECKOI0 3a1aHUSsI.

IIareid  Bompoc: IIpuMeHeHHME HA NPAKTHKE M3YYEHHOr0 MaTepuaJa
(BBLIMOJTHEHHE TPAKTHYECKOr0 3aJaHUA — PACCMOTPEHHE OPraHu3alnu
JOKAJILHOW BLIYUCJIUTEILHOU CeTH VICOHOU ayIMTOPHUH).

Hea» padoTbl, 3agaHMe: U3y4yUTh MPUMEHEHHE HA MPAKTUKE H3YYEHHOIO
MaTepuaia—pacCMOTPEHUE OpraHU3alMK JOKAIbHON BBIYUCIUTEIBHON CETH y4eOHOU
ayJIUTOPHUH

3ajanue HA CAMOMIOATOTOBKY:

1. JleranbHO mpopaboTaTh, 3aKOHCHEKTHUPOBATHL MAaTepUall 3aHATHSI, B TOM YHUCIE
CBEJICHUS YUeOHHMKOB, pa3MEIICHHBIX Ha ¢.2 naHHoro IlnaH-koHcekTa,

2. TloarotoBUTBCS K OMpPOCYy TO TMPOWICHHOMY MaTepuaay, 3alldTe paHee
BBITIOJTHEHHBIX PAKTUYECKUX paOoT.



