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1. T'noccapmii

I'ocynapcrBeHHbIii 00pa3oBaTeJibHbIA CTAHAAPT — COBOKYIIHOCTh HOPM H MpaBul,
orpenenAomas 00pa3oBaTeIbHBII MHHUMYM COJIEpXKaHHUA OOpa30BaTENbHBIX IPOTPAMM,
0a30Bble TPeOOBAHNUS K Kau€CTBY MOJIOTOBKH BBIITYCKHUKOB, IIPEAEIbHO JONYCTUMYIO YUEOHYIO
Harpy3Ky o0y4aronmxcs;

KBasmmpukanusa — GopMaibHbIi pe3ynbTaT Mpolecca OLUEHKH M MPU3HAHUS, KOMIIETEHTHBIM
OpraHomM JOCTUKCHHUA HHAUBUIOM PE3YJILTATOB o6yquH;1 10 YCTaHOBJICHHBIM CTaHOapTaM;
Komnerenuusi— 3apaHee 3aJaHHOE colMalbHOE TpeOoBaHuEe (HOpMa) K 0Opa3oBaTeIbHOM
MOJIrOTOBKE y4eHuKa (00yyaemoro), HeoOXOoauMoil ansi ero 3¢pQGEeKTUBHONW MPOTYKTUBHOM
NesITebHOCTH B OIIpeIeNIeHHOH cdepe;

Kpenut — ycrnoBHas Mepa TPYAOEMKOCTH OCHOBHOW NpOQecCHOHANTBHOM 00pa3oBaTeNbHON
IIPOrpamMMBbl;

Monayab— 9acTh y4eOHOM TUCHUTUIMHBL, UMEIOINAsi ONPEIEIEHHYIO JOTMYECKYIO 3aBEpPIICHHOCTh
10 OTHOILEHHIO K YCTAaHOBJIEHHBIM LIEJISIM U pPe3yiibTaTaM 00y4eHUs, BOCIIMTAHUS;

OcHoBHasi mnpodeccHoOHATbHAsE 00pa3oBaTe/ibHAs MNPOrpaMMa— COBOKYITHOCTh Y4eOHO-
METOAMYECKOW  JIOKYMEHTAllUW, pErJIaMEeHTUPYIOUIeH Leau, OXHJIaeMble pe3yibTarThl,
CoJIep’KaHuEe M OpraHU3alUI0 peaau3aluu 00pa30BaTENbHOIO Ipolecca M0 COOTBETCTBYIOLIEH
CHEeLUAIbHOCTH;

IIpogeccnonabHBIN CTAHAAPT - OCHOBOIIOJIATAIOIIMN JOKYMEHT, ONPEICIAIOINAN B paMKax
KOHKPETHOTO BHJAa MNPO(EeCCHOHAIBHOM NEesATEIbHOCTH TpeOOBAaHUSA K €€ COACPKAHUI0 U
KaueCTBY U OHI/ICI)IBaIOHII/II\/JI Ka4eCTBEHHBIHN YPOBCHB KBaJII/I(bI/IKaIII/II/I COTPpyAHHKA, KOTOPOMY TOT
00513aH COOTBETCTBOBATh, YTOOBI 110 MpaBy 3aHMMAaTh CBOE MECTO B IITaTe JII000M OpraHu3aluy,
BHE 3aBHCHUMOCTH OT POJa €€ IE€ATEIbHOCTH;

Pe3ysbTaThl 00y4eHHs — KOMIIETEHIMH, IPUOOPETEHHBIE B Pe3yJIbTaTe 00Y4YEeHUs 110 OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMe/MOTYITIO;

YueOHbIii MOAYJIb - 3TO JIOTUYECKOE U NpHEMIIEMOE pa3/ielieHue TpyAa B pamkax mnpodeccuu,
paboThI WU Cephl TPyAa, C YSTKUM HAYaJIOM M KOHIIOM (3aKpbhITasi 1 aBTOHOMHAs ¢IMHUIIA KaK B
OTHOLICHUM HPUMEHEHHs, Tak U oueHKu). OH mpeacraBiser coOOM pe3ynbTaT OOydeHUs U
BKJIIOYAET y4eOHBI MaTepual, METOAbl OOyYeHHS W JPYrue MaTepuaibl, B TOM YHCIE CPEICTBA
00y4eHMs U COOTBETCTBYIOLIYIO TEXHUUECKYIO HH(OPMAIIHIO;

Huxn aucuMnmIMH—4acTh o00pa3oBaTelNbHOW MMPOrpaMMbl HMJIM COBOKYIMHOCTb Y4EeOHBIX
JUCLMIUIMH, HMMEIOIAs ONPEICIIEHHYI0 JIOTUYECKYI0 3aBEpUICHHOCTh II0 OTHOLIEHHIO K
YCTAHOBJICHHBIM LECJISIM U PE3yJibTaTaM O6y‘~ICHI/I$[, BOCIIUTaHUs.

2. Cnucok coxkpaieHuii
BKAMC — BUIIKEKCKH KOJIJIEK apXUTEKTYPhl 1 MEHEIP)KMEHTA B CTPOUTENIBCTBE;
YM — V4eOHblit MOYIIb;
[TIK — ITpenmeTHO-IIMKI0Bass KOMUCCHUS;
I[TOBTAC - IlporpammHOe obecriedeHHe BBIYUCIUTEIHHOW TEXHHKH W aBTOMATH3WPOBAHHBIX
CUCTEM,;

CPC - CamocrosiTenbHas paboTa CTYICHTA;
OBM- D1eKTpOHHO-BHIYUCIUTENIbHASI MAIIIUHA,;
LAN — mokaibHas CeTh;

MAN — roposckasi Ui peruoHajIbHasi CeTh;
WAN — rino0anbHas CeTh.



3. Pabouasi yueoHasi nporpaMmma (cuiaadyc)

1.Uudopmanus 06 yuedOHOM MoayJIe
Haumenosanue yueonozo mooyna — «I10KC u Beb cepBepon»
Tpyooemkocmsb yuebrno2o mooyns - 2 kpeaura (60 gacoB)
Pacnucanue yuebrnoeo mooyns - 3 cemectp — 4 daca B HEJIEIO ayTUTOPHBIX

2.Andopmanms o npenogaBaresie
3apuna Dpmart Kbi3bl npenogasarenas TO.

3.JIuteparypa

Ocnoenas numepamypa:
1. Yexkmapes 1O.B. JlokanbHbIe BEIYUCIUTEIBHBIE ceTH : yueOHOe ocodue / Yekmapes 10.B.. —
Caparos : [Ipodo6pazoBanue, 2017. — 200 ¢

Jlononnumenvuas rumepamypa:

1. Asgrop: EmanemnukoB A. M. , Enanemaukos B. A. [IpodeccuonanpHas iureparypa
Mocksa: JInamor-MHU®H, 2005 - 221 ¢
4.IlpepekBU3UTHI y4eOHOI0 MOLYJISA:

W3yuenue naHHON AMCUMIUIMHBI Oa3upyercss Ha (POPMUPOBAHUN CUCTEMBI TEOPETHUECKUX 3HAHUM,
MPAKTUYECKUX YMEHHUH B 00JIACTH BBIYUCIUTEIIBHOW CETU CUCTEMBI U TEJIEKOMMYHHUKALIUH.
S5.J1ocTpeKkBU3UTHI Y4eOHOI0 MOIYJISI:

«Metox nocTyma K cpeie mepeaadd, KOMMYHUKAI[MOHHBIE YCTPOWMCTBA, CpeAa mepeaadd,

MPOTOKOJI, CTICU (UKL,
6.0Onucanne yue0HOro Moaysast

Lenu obyuenus yuebHo2o modynsa. 00ydeHHE CTYIEHTOB MPUHIUIAM IMOCTPOCHHsS, Ha3HAYCHUS,

(YHKIMOHUPOBAHUS U MPAKTUYECKOTO MUCIOIb30BaHUS KOMITBIOTEPHBIX CeTel KakK d(PPEKTHBHOTO
CpelCTBa yIpaBJeHU MpolieccaMu 00pabOTKHU JaHHBIX B COBpeMeHHBIX DBM.

Pezynomamor 06yyenus yuebnozo mooyns: 3HaTb Ha3HAUEHUE U GYHKLUU
KOMIIOHEHTOB ceTelt DBM, anroputMsl UX (yHKIIMOHUPOBAHMS;COBPEMEHHbBIE
CpeACTBa BBIYMCIUTEIHHON TEXHUKH, KOMMYHHUKAIMI U CBSI3U 0a30BbIe IPUHITUITHI
MIOCTPOEHHSI M CITOCOOBI MPOSKTUPOBAHHS KOMITBIOTEPHBIX CETEH U
TEJIEKOMMYHUKAIUH;

Cghepa npumenenus. B3aMMOCBSI3b KOMITBIOTEPHOIN TEXHUKH KaK MOJIEb B3aUMOAECHCTBUS
OTKPBITBIX CUCTEM, METOJ IOCTYIIA K Cpejie epeaayl, KOMMYHUKAI[MOHHbIE YCTPOHUCTBA, cpenia
nepeaadu, MPoTOKOJ, CeUpUKAIUS;

Memoowvl npenodasanus yueobnoco Mooyas: NEKIHs, MPAKTUIECKUE 3aHSITHS.
Memoowr uzyuenus yueOno2co moOyns: BBINOJIHEHUE MPAKTUUYECKUX 33JaHUM; CaMOCTOSATENbHAs

pa60Ta CTYACHTOB.


https://biblioclub.ru/index.php?page=author_red&id=7460
https://biblioclub.ru/index.php?page=author_red&id=7461
https://biblioclub.ru/index.php?page=search_red&external&genre_101
https://biblioclub.ru/index.php?page=publisher_red&pub_id=812

7. TeMmaTu4yeckuii IJIaH 10 Y4eOHOMY MOIYJIIO:

AynuropHasa | CamocrosiTe/IbHAs

TeMbl Bcero padora pabora
CTylIeHTa
CPC
Yackl Yackl Yachl
Paznen 1.Knaccuduxkanus, TpeboBanus, 4 2 2
OCHOBHBIE€ KOMIIOHEHTHI CETEH
OBM
Paznen 2. IlpuHuunsl B3auMoO1€MCTBUS 4 2 2
KOMITBIOTEPOB B CETH
Pasznexn 3. Monens OSI 4 2 2
Pa3nen 4. Tunbl u XapakTepUCTUKU JIUHUIN 4 4 2
CBSI3U
Paznen 5. bazoBble cTangapTh U 6 6 2
TEXHOJIOTHH JIOKAJIbHBIX CeTel
Pa3znen 6. MocThl 1 KOMMYTaTOpPBI B CETAX 6 4 2
Pasgen 7. 'mobanbHbIE ceTH 6 4 2
Pazpnen 8. IlpoextupoBanue JIBC 8 4 2
Paznen 9. Knaccuduxanus, tpeboBanus, 8 4 4
OCHOBHbBIE KOMIIOHEHTHI CETEH
OBM
Paznen 10. [IpuHIUIBI B3aUMOACHCTBUS 6 4 2
KOMITBIOTEPOB B CETH
Hroro 60 (2 36 24
KpeauTa)

8. IMotuTHKa Kypca:

CobOmroaTe 001I€e STUYECKHE HOPMBI TOBEJCHHUS B OOIIECTBEHHBIX MeECTaX; COOJI0NAThH
IIpaBWJIa MOBE/ICHUS CTY/IEHTOB B KOJIJIE/IXKE; HE MPOMYCKATh 3aHITUN 0€3 yBaKUTEIbHONU IPUUUHBL;
BCE IMPOIYCKU 3aHSITUNA MOMKHBI OBITh OTPaOOTaHBI, BKJIIOYAs MPOMYCKHA IO YBAKUTEIHHBIM
npuurHaMm (cmoco0® oTpabOTKHU OmpeAensieT MpenoaaBaresb); He ONa3iblBaTh Ha ypok Oojee, yemM
Ha 5 MHHYT; 3alpelIaeTcs Mojab30BaThcs TeIe(GOHOM BO BpeMsi ypoKa (MCKIIOYEHHE COCTABIISCT:

HCIOJIb30BaHKE Telle(hoHa B KaUeCTBE KAJIbKYIITOpa; 00ydeHHEe B OHJIaH-PEKUME).

9. OuenuBaunmue:
- OlEHKa «5 (omnauuno)» BBHICTABISETCS 3a TIyOOKOE U TOJIHOE OBJAJCHHUE COJEp:KaHHUEM
yueOHOro Marepuanga, B KOTOPOM CTYIEHT JIETKO OpPUEHTHPYETCS; MOHSATHHHBIM aIapaTroM,

YMCHHUE CBA3aTb TCOPUIO C HpaKTHKOﬁ, pemiate MPAKTUYCCKUE 3aaa4dd, BBICKA3bIBATD U




00OCHOBBIBaTh CBOM CYxkAeHUA. OTIM4YHAas OIEHKa IMPeANoyiiaraeT rpamMOTHOE, JIOTHYECKOe
M3JIOKEHUE OTBeTa (KaKk B YCTHOM, TaK W B TNHUCBMEHHOW (opme), KauyeCTBEHHOE BHEIHEE
odopmIieHue;

- OlEHKa «4(Xopouio)» BBHICTABIAETCS CTYACHTY 3a IOJHOE OCBOCHHE YUEOHOTO Marepuala,
BJIaACHHUC MOHSITHHHBIM arrmaparoMm, OCO3HAHHOC IIPHUMCHCHUC 3HAHUH 41 PCIICHUA
MPAKTUYECKHX 3a]1a4, [PaMOTHOE U3JI0’KEHUE OTBETA, HO B COJIEP)KaHUU U (POpME OTBETa UMEIOTCS
OTJICNIbHbIE HETOYHOCTH;

- OLIEHKa «3(y006/1emeopumenbHo)» BBICTABISAETCS CTYIEHTY, KOTOpPBIM OOHApyXWuJl 3HaHHUE U
MOHMMAaHHE OCHOBHBIX IIOJIOKEHUH y4eOHOro Marepuana, HO U3JaraeT ero HemoJHo,
HEMOoCIe0BaTENbHO, JAOMYCKAeT HETOYHOCTH B OIPENETICHUH MOHATUN, B MPUMEHEHUU 3HAHUUN
JUIS pellieHus] MPaKTUUECKUX 3ajay, He yMeeT JoKa3aTeJIbHO 00OCHOBBIBATH CBOU CYXKICHHUS;

- OILICHKA «2(Hey0oeiemeopumensno)y BBHICTABISIECTCS CTYIEHTY, MMEIOIIEMY pa3po3HEHHBIE,
6€CCI/ICTGMHBI€ 3HaHUA, HC YMCIOIICMY BBIACIWUTL I'NIABHOC W BTOPOCTCIICHHOC, NOIIYCKAIOUICMYy
OLIMOKU B OMpEAENEHUSIX, MOHITHUSIX, UCKAXKAIOIIEMY UX CMBICH, OECHOpSA0YHO U HEYBEPEHHO

uznararomemy marepuan (Ilpunoxenue 2).



PacmmpeHHbI TeMATHYECKUH TUIAH M0 y4eO0HOMY MOAYJ/II0 (KaJJeHIAPHbI)

2. Kypc aexuuii (ydeOHbIe MaTepUAaJIbl) 0 y4eOHOMY MOIYJIIO

Ne HaumeHoBaHue pa3iesioB U TeM KoJsn4ecTBO 4acoB Ha TeMy Ne 3ansTHit CPC 3ananus mo 3aHaTusiM (Ypoxkam)
TeM. Bcerg ayaurop npaktuy. CPC
HbIe
Pasznean 1.Knaccuduxanus, Tpe-
00BaHUS, OCHOBHbIE KOMIIOHEHTHI
cerei
9BM
1.1 | IlonsTue u knaccudpukanus 6 2 4 2(71K) Ypoxk 1 - JlomamHee 3a1aHue:
BBIYMCIIUTEIIbHBIX CETEH. 4(1p) [IpopaboTka KOHCIIEKTa MPOHIECHHON TEMBI.
1.2 | OcHOBHBIE XapaKTEPUCTUKH U 1 1 (1K) Ypoxk 2 - JlomaiiHee 3a1anue:
TpeOOBaHUS COBPEMEHHOM [Tpopa®oTka KOHCIIEKTA MPOIIEHHON TEMBI.
BBIUMCIIUTENBHOM CeTH.
Pasznea 2. [IpuHuunb
B3aHMO/I€liCTBUSI KOMIILIOTEPOB B
ceTH
2.1 | KoMITOHEHTHI BBIUNCIUTEIBHOM CETH U 5 1 4 1 (k) VYpok 3 - lomaniHee 3a1aHne:
CIIOCOOBI MX B3aUMO/ICHCTBUSI. 4(1ip) OTBETUTH Ha KOTPOJIBHBIE BOIIPOCHI
2.2 | Tononoruu noaxiatoueHus. Jlornueckas 2 2 2(11K) VYpok 4 - lomaniHee 3a/1aHne:
U pU3HUYECKasi CTPYKTYPU3AIUS CETH. OTBETUTH Ha KOTPOJIHHBIE BOIIPOCHI
Paznen 3. Moagean OSI
3.1 | CrannapTusalis KOMIbIOTEPHBIX 10 2 2 2 (k) Ypok 5 - lomamHee 3a1aHue:
ceTell. 2(11p) [TpopaboTka KOHCIIEKTa MPONHIECHHON TEMBI
3.2 | OTanoHHass MOAEIb B3aUMOCBS3H 2 Ypok 6 - lomaimHee 3a1aHue:

OTKPBITBIX CUCTCM.

[TpopaboTka KOHCIIEKTa MPOHICHHOM




Pa3znen 4. Tunbl 1 XapaKTepuCTHKH
JINHUM CBS3M

4.1 | Creku KOMMYHHKAIIHOHHBIX 1(s1k) Ypok 7 - JlomaniHee 3aaHue:
[IPOTOKOJIOB. 4(1p) [TpopaboTka KOHCIIEKTa MPOUCHHON TEMBI.
4.2 | JIuauu CBS3M. 1(nx) Ypok 8 - JlomaniHee 3a1aHue:
[TpopaboTKka KOHCTIEKTa MPOWICHHON TEMBI.
4.3 | Metoab! 1 KaHaJIbl IEPEAAYN JAHHBIX 1(s1x) Ypok 9 - lomamnee 3a1aHue:
[TpopaboTka KOHCIIEKTa MPOHICHHON TEMBI.
Paznean 5. bazoBbie cTraHmaprbl u
TeXHOJIOTHH JIOKAJTbHBIX ceTell
5.1 | CrannapThl U TEXHOJOTUHU JIOKAJIbHBIX 6 (1K) Ypok 10 - /lomamnee 3aganue:
ceren OTBETUTH Ha KOTPOJIbHBIE BOIIPOCHI
5.2 | JlokanbHas ceth Ethernet. 1(71K) Ypok 11 - Jlomamnee 3aganue:
ITpopaboTka KOHCIIEKTa MPONHICHHON TEMBI.
5.3 | Meton nmoctyna K nepenarouieil cpene 2(71K)
u popmar makera cetu Ethernet.
5.4 | BBICOKOCKOPOCTHBIE BapUaHThl CETH 2(71K) VYpok 12 - Jlomainee 3agaHue:
Ethernet OTBETUTH Ha KOTPOJIbHBIE BOIIPOCHI
5.5 | Cers Token Ring 2(71K) Ypok 13 - [lomannHee 3ananue:
[TpopaboTka KOHCIIEKTa MPONHIEHHON TEMBI.
5.6 | PacripeneneHnslit BOJIOKOHHO- 1 (1K)

ontudyeckuil  uHTepdelic  mepemayu
nannaeix FDDI

Pa3nes 6. MocCTbl 1 KOMMYTATOPHI B
CeTHAX




6.1 | cnonb30BaHnEe MOCTOB B JIOKAJIBHBIX 2 4 2 (1K) Ypok 14 - JlomaiHee 3a1aHue:
CeTsx. 4(1p) [TpopaboTka KOHCIIEKTa MPONUCHHON TEMBI.
Ypoxk 15 - lomamHee 3aganue:
OTBeTUTh HAa BONPOCHl 3a/JlaHHBIC Ha
paboueM JIuCTe.
6.2 | CereBble ycTpOICTBa 1 1 (1K) Ypok 16 - J/lomamnee 3a1aHue:
[TpopaboTka KOHCIIEKTa MPOHICHHON TEMBI.
Pasznea 7. T'i1o0anbHbIE ceTH
7.1 | Ucnonb30BaHuE MOCTOB B JIOKQJIBHBIX 1 2 1(s1k) Ypoxk 17 - lomamHee 3aganue.
CeTdx. 2(11p) ITpopa®oTka KOHCHIEKTa POMIEHHOU TEMBI.
7.2 | YOpaBieHHE CEThIO 1 1(nx) Ypok 18 - Jlomaminee 3a1aHue:
OtBetuth mnucbMeHHo: OTBeTUTH Ha
BOIPOCHI 33JJaHHbIE HA paboyeM JINCTE
Pa3nean 8. [IpoexktupoBanue JIBC
8.1 | Meroauka pacyera 4 4 25(7K) Ypoxk 25 - [lomaminee 3aganue:
koH¢wurypauuu cetu Ethernet OtBetuth nHCbMEHHO: OTBETUTH Ha
BONPOCHI 33JJaHHbIE HAa pab0YeM JIUCTE.
Pasnen 9.Knaccuduxanms, Tpe-
00BaHUSs, OCHOBHbIE KOMIIOHEHTHI
cereit
9BM
9.1 | DBoIOIMSA KOMITBIOTEPHBIX U 2
TEJICKOMMYHUKAIIMOHHBIX
TEXHOJIOTHM.
Paznes 10. IIppHnunbI
B3aMMOJEHCTBHUSA
KOMIIBIOTEPOB B CeTH
10.1| Ot nepBbIX JIOKAIBHBIX CETEH 10 2
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHM.
Hroro: J1(28) IIp (8) CPC (24)




Pazgen 1. Kinaccudukanus, Tpe0oBaHusi, 0OCHOBHbIC KOMIIOHEHTHI ceTei
IBM
Tema 1. IlonsiTHe N KJIaccupuKanus BbIYUCIAUTEIbHBIX CeTel.

OmnpeneneHne «BbIYUCIUTENBHAS CEThY

Krnaccudukanus no reppuropuagbHOMY MPU3HAKY

Knaccudukanus no macmrady

OpHopaHroBble (PaBHOMIPABHBIE) CETH U CETH KIIMEHT-CEpBEP
3anstue 1 (Jieknus)

El

KiroueBbie BONMPOCHI: - MPU3HAKYU KJIacCU(DUKAIMH ceTel, 0COOCHHOCTH KaXKIOTO THIIA.
Hpenpinymme 3Hanus odyqarommuxcs: Apxurekrypa 9BM u BC

PesynbraTrel 00yuenmsi: OpraHuzanus LEJNCHAIIPaBICHHON II03HABaTEJIbHOM  J1€ATEIbHOCTU
CTYJEHTOB MTOOBJIAZICHUIO IPOTPaMMHBIM MaTEPHAIIOM.
HNudpopmanus no reme:

BrruncnuTenbHON CEThIO Ha3bIBAIOT COBOKYITHOCTH KOMITBIOTEPOB, COCIMHEHHYIO

JUHASMH CBS3M M KOMMYHHMKAIIMOHHBIMH YCTpoiicTBamu. Bce o0OopynoBaHue ceTH
(GYHKIMOHUPYETTO ] YIPABICHUEM CHCTEMHOTO ¥ MPUKIATHOTO IPOTPAMMHOTO 00ecTieueHHsI.

WHu(popManinoOHHO-BBIYNCIUTEIBHBIC CUCTEMBI NPUHATO JCIUTh HA TP OCHOBHBIX THUIA IIO
tepputopuaibHomy npusHaky: LAN — nokanrvuas cems, MAN — ropojckasi uiam peruoHajibHasi CETh,
WAN — rino6anbHas ceTb.

Ete oqHUM momyisipHbIM CIOCOOOM KilaccH(UKalUU ceTel BT UX KiIacCH(pHUKAIUS 110
MacmTaly: JOKaJdbHBbIE cemu padouux epynn, JOKAIbHBIE cemu 0moenos, cemu KAMNYcos8,
KOpnopamuseHle cemu.

B 3aBucumoctu 0T cmocoba opraHuzauuu 0OpabOTKM JaHHBIX M B3aUMOJAEHCTBUS
10JIb30BATENEH BBIJEINAIOT [1BA THIIA CETE: HepapXUUECKUE CETH; CETH KIMEHT-CEPBEP;

B nepapxnuueckux cUCTeMax 3aJaud XpaHEHUE JAHHBIX; OpPraHU3alysl JOCTYIa M0Ib30BaTeNIeH
WINA TIPOrpaMM K JIaHHBIM; 00pa0OTKa NaHHbBIX; Mepelaya JaHHBIX WM Pe3ylbTaToB 00- pabOTKU
JAHHBIX TIOJb30BATENIAM WJIM TMPOTrpaMMaM; BBIIOJHSIOTCS alMapaTHBIMH M [POrpaMMHBIMH
CpEJICTBAaMU OJHOIO0 OCHOBHOTO KOMIIbIOTEpa. B apXuTekType KiIHEHT/cepBep dYacTb ATHX 3ajad
pelIaeT cepBep, a YacTh KOMIBIOTEP WJIM MporpaMma, BhICTyHaromas B Kayectse kineHTta. Cepep —
3TO YCTPOWCTBO WJIM KOMIIBIOTEP, BBHIIOIHSIONINI 00pab0TKy NOCTYIHUBIIETO OT KIMEHTA 3a1poca.

[To opranuzanuy B3aMMOAECHCTBHSI IPUHATO BBIAEIATH B TUIIA CUCTEM, UCIIOJIb3YIOIIUXMETO/
KJINEHT-CEPBEP: PABHOIIPABHAsS CETh; CETh C BBIJICJICHHBIM CEPBEPOM.

PaBHOnpaBHass ceTb — ceTb, B KOTOPOM HET €OUHOrO LIEHTpPAa YIPaBIEHUS
B3aMMOJICIICTBEM pabdoyux CTaHLUWH, HET eIWHOT0 YCTPOWCTBAa XpaHEHHSA JIaHHBIX.
OneparnnoHHasi CUCTEMa TaKOW CETH paclpesiesieHa MO BceM pabodyuM CTAHIUSAM, MOITOMY
Kaxkaass pabodasi CTaHIMS OJHOBPEMEHHO MOXKET BBINONHATH (DYHKIUU Kak cepBepa, T.e.
o0CIyXHUBaTh 3alpochl OT APYrux pabouyMx CTaHIMM, TaKk W KIMEHTA - HalpaBlsieT CBOU
3arpockl APYrUM pabouyuM CTAHIUSM.

B cetu ¢ BeIACICHHBIM CCPBCPOM OAWH M3 KOMIIBIOTCPOB (cepBep CCTI/I) BBITIOJIHACT
(I)YHKI_II/II/I XpaHCHUSA HOaHHBIX 06]]_[61"0 MOJIb30BaHUA, OpraHu3allun B3aUMOJCUCTBUS MCKOY
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pabourMM CTAaHIUSIMU, BBIIIOJHEHUS! CEPBUCHBIX yciIyr. Ha TakoM kommbroTepe, Kak MpaBuio,
BBITIOJIHSETCS ceTeBasi ONepallMOHHAsI CUCTEMA, U BCE pa3/iesisieMble YCTPOMCTBA MOAKIIOYAOTCS
HEIMOCPEICTBEHHO K HEMY.

JIOCTOMHCTBAa CETH C BBIJICJIEHHBIM CEPBEPOM: BBILIE CKOPOCTb OOpabOTKH JaHHbIX;
Ha/Ie)KHAs CHUCTEMa 3aIlIuThl HH(OpMamuu ¥ OOECIEeYeHUsT CEKPETHOCTH; IPOCTOTa B
yIpaBJIEHUU TI0 CPABHEHUIO C PABHONPABHBIMU ceTsMHU. Hemocrtatku: ObIcTpojeiicTBuE U
HAJIEKHOCTb CETH 3aBUCAT OT KOMIIBIOTEPA, UCIOIb3YEMOIO B Ka4ECTBE CEpBEpa CETH; CETh C
BBIJICJIEHHBIM CEpPBE- POM MEHee THOKast 10 CPAaBHEHHUIO C PaBHOIIPABHOMA.

CcblIKM Ha JIUTepaTypHble HCTOYHHMKH, PUBEIeHHbIE B padoyeil mporpaMmme
AUCHUILUIMHBI: 111, 1, 2 OCHOBHOM JHUTEpaTyphl, THTCPHET-UCTOYHHUKH.

Bonpocsl 1J191 3aKpenJieHus:

1. Yto Takoe BoluncaureabHas ceTh?

2. YUewm siBasgeTcs 1100as BEIYUCIUTEIbHAS CETh?

3. Uro takoe IIpo3paunocts, UHTErpupyemoctn?.

JlomamniHee 3agaHue:;
[TpopaboTka KOHCIIEKTa MPONHICHHON TEMBI.

Jlureparypa:

1. Yekmapes 1O.B. JlokanbHble BRIYUCIUTENbHBIE CETH : yueOHOe nmocooue / Yekmapes 10.B.. —
Caparos : [IpodobpazoBanue, 2017. — 200 ¢

Tema2. OcHOBHbBIE XaPaAKTEPUCTHKH M TPeOGOBaAHHUsI COBPEeMEHHOI
BBIYHCJIUTEIHHOM CeTH.

TpedoBaHus K COBPEMEHHBIM CeTAM
OcHOBHBIE NOKa3aTeJH CeTH
Cnoco0Obl onpeesieHUs XapaKTEePUCTUK
Cnoco0bl KOMMYTAIUU

3ansaTue 2 (Jiekuus)

Hwbh e

KaioueBbie BOINIPOCHI — NPOU3BOJUTECIBHOCTh, HAACKHOCTDh, YIPaBIAEMOCTh, COBMEC-
TUMOCTb, UHTCTPUPYCMOCTD, IIPO3PAYHOCTb, KOMMYTAallUs COO6H1€HHI>'I, KaHaJIOB, ITaKCTOB.

IIpensinymme 3Hanns odyqaromuxcsa: Apxurekrypa 9BM u BC

Pe3y.]'leaTI>I oﬁyqemm: — OpraHu3alunsa HeHeHaHpaBHCHHOﬁ MO3HABATEIbHON JeSITeIbHOCTH
CTYACHTOB MOOBJAACHHUIO ITPOTrPAMMHBIM MAaTCpHUaJIOM.

38[[3'13 — HU3YYCHUC OCHOBHBIX XaPAKTCPUCTUK COBPEMCHHBIX BBIYUCIUTCIIBHBIX ceTeﬁ,
OBJIQJICHHE CIIEIMAIIBHON TEPMUHOJIOTHEN.

HNupopmanus no reme:

BeruucnurensHas ceTtb co3iaerca Uil 00ecnedeHHs] MOTEHLUAIBHOIO JOCTyNna K JHOoMYy
pecypey ceTH Ajs JIo0oro mnosb3oBaTens ceTd. KadecTBo JocTyna K pecypcy MOXKET ObITbh ONUCAHO
MHOTMMH TIOKa3aTeIsIMU, BBIOOP KOTOPBIX 3aBUCHT OT 33J1ay, CTOSIILIUX HEepel CEThIO.
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Ilpoussooumenvrocms BBIYUCIUTEILHON CETH MOXET OBITH OIleHEHA C pa3HbIX mo3unmid. C
TOYKH 3PEHHUS MOJIb30BATEINsI, BaXKHBIM YHCIOBBIM IOKA3aTeJIeM MPOU3BOIUTEIBHOCTH CETH SIBJISAETCS
BpeMsl PEaKIUU CUCTEMBI, T.€. BpeMsl MEXKJIy MOMEHTOM BO3HHKHOBEHMs 3allpoca U MOMEHTOM
nosiyueHusi orsera. [IpomyckHas ciocoOHOCTh OmpenensieTcs KOIMUeCcTBOM HH(opMaluu, nepeaaHHon
yepe3 CeTh WM €€ CEeTMEHT B €IMHHILy BpEMEHU M u3Mepsiemass B Outax B cekyHay. lIpomycknHas
CIIOCOOHOCTH MOKET OBITh MTHOBEHHOM, MAaKCUMAJIbHOW U CPEIHEH.

3adepoicka nepedauu — 3afepxKKa MEKIY MOMEHTOM MOCTYIJICHHUS MAaKeTa Ha BXOJ KaKOTO-JIH00
YCTPOMCTBA U MOMEHTOM TIOSIBIICHUS €r0 Ha BBIXOJIE.

Haoesxcrnocms pabOThl BBIYHCIUTEIBHON CETH ONpEACIseTcs HaIeKHOCThIO PabOThI BCEX €€
KOMITOHEHTOB. J[JIsl TEXHHMYECKHX YCTPONCTB MCIOJB3YIOTCS TaKWE TMOKa3aTeld HaJeK- HOCTH, Kak
cpenHee BpeMsi 0OpabOTKM HAa OTKa3, BEPOSTHOCTh OTKAa3a, MHTCHCHBHOCTh OTKa30B. [lJis OIEHKH
HAJICKHOCTH CJIOKHBIX CHCTEM MPUMEHSIOT 20MOBHOCb WIN KO DUuyueHm 20mosHoCmu.

JI71s1 OLIEHKHM HAJIeKHOCTH MEpeavyr MaKeTOB UCIIONb3YIOTCS MOKa3aTeIM BEPOSITHOCTH TOTEPU
makera IMpH €ro mnepenade, JUOO BEPOSTHOCTH JOCTABKH TaKeTa. B COBPEMEHHBIX CETSIX BaKHA W
JIpyras CTOpOHA HAJIeKHOCTH — 0€30IaCHOCTh — CIIOCOOHOCTH CETH 00ECTeUnTh 3alUTy HHGOpMaIuu
OT HECAHKIIMOHHPOBAHHOTO JocTyma. FEine oAHONH XapaKTepUCTHKOM HAJEKHOCTU SBISETCS
OMKA30yYCMOUIUBOCYb.

Jltobast BBIUMCIHUTENbHAS CETh SBISETCS PAa3BUBAIOIIMMCA OOBEKTOM, U HE TOJIBKO B IUIAHE
MOJIEpPHU3ALMU €€ 3JIEMEHTOB, HO M B IUIaHE €€ (U3MYECKOro pacIIMpeHUs], J0OaBICHUS HOBBIX
AJIEMEHTOB CETU (I10JIb30BaTENEH, KOMIIBIOTEPOB, ciayxk0). CylIeCTBOBAHME TaKUX BO3MOXKHOCTEM,
TPYAOEMKOCTh HMX OCYUIECTBJICHHS BXOISAT B TNOHATHE pacuwupsemocmu. [[pyroi mnoxoxeu
XapaKTEPUCTHKONW  SBJSIETCS  MacIITaOMPYeMOCTh CETH, KOTOpas ONpeAesieT BO3MOXKHOCTb
pacuMpeHust ceTu 6e3 CYIIECTBEHHOTO CHUKEHHUSI €€ TIPOU3BOAUTENLHOCTH.

Ilpo3paunocms ceTH MpeanojaraeT CKpbITHE (HEBHIMMOCTb) OCOOCHHOCTEH CeTH OT
KOHEYHOI0 IoJsb3oBareinsd. [Ipyroil BaKHOW CTOPOHOHM IMPO3PAavyHOCTH CETH SABISETCS BO3MOXKHOCTH
pacrnapasieNuBaHus paboThl MEKIY pa3HbIMU AJIEMEHTAMH CETH.

Humezpupyemocms (Mnu coemecmumocms) 03HA4ae€T BO3MOKHOCTH IMOJAKIIOUYEHHUS K
Bbl- UYHCJIUTEIBHOM CETH pPa3HOOOpPa3HOTO M Pa3HOTUIIHOIO OOOPYIOBaHMS, MPOrPaMMHOTO
oOecrnieyeHus OT pa3HbIX IPOU3BOIUTENEH.

ITox xoMMyTamuen OaHHBIX MOHHMAKOT UX Mepenady, NpU KOTOPOW KaHal JIaHHBIX
MOJKETHCII0JIb30BaThCs MONEPEMEHHO. Pa3in4aroT koMmmyTanus coOoOEHNH, KaHAJIOB, TAKETOB.

CcbLIKH HaA JJUTEPATYPHBIC UCTOYHUKH, IIPUBECICHHBIC B paﬁoqeifl nmporpamMmme
AUCHHUIIJIMHBI: IIII. 1, 2 OCHOBHOM JIATCPATYpPbl, THTCPHCT-UCTOYHUKHU.

Bomnpocsl 1J1s1 3aKpenJieHus:

1. Yto Takoe 3anep:kka nepegaqu?

2. Yewm siBnsieTcs t00asi BBIUMCIUTEIbHAS CETh?

3. Uto Taxoe Ipo3paunoctb, UHTErpupyeMocTh?.

Jlomamnee 3axanue:

[TpopaboTka KOHCTIEKTa MPONIEHHOW TEMBI.
Jlureparypa:
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2. Yexmapes FO.B. JlokanbHbIe BRIUMCTUTENBHBIE CeTH : yueOHOe mocodue / Yekmapes FO.B.. —
Caparos : [IpodobpazoBanue, 2017. — 200 ¢

no

Pa3znen 2. HpI/IHIII/Il'IbI B3aNMOAeiCcTBHSA KOMIILIOTEPOB B CETHU

Tema 3. KoMmoHEeHTHI BBIYMCJINUTEIBHON CETH U CIIOCO0BI KX
B3aMMOeHCTBHS.

WHuTepdetichl B3aMOIeHCTBHE YCTPOUCTB
B3aumopeiicTBie 1ByX KOMIBIOTEPOB U MIPOTrPAMMHBIX KOMIIOHEHTOB
OYHKIMOHATBHBIE TPYIIIBI YCTPOICTB CeTH

3austue 3(1eKuus)

KuioueBbie Bonpocsl — unTepdeiic, mpoToko, padoyas CTaHIUs, y3€ll CeTH, CEpBep,
CErMEHT CETH, KOMMYHHUKAIlMOHHBIE YCTPOUCTBA.

Hpeabixymme 3Hanus ody4yarwmuxcsi: Apxurexkrypa 9BM u BC

Pe3syabTarsl
ACATCIIBHOCTH CTYACHTOB I10 OBJIAACHHIO ITPOrpaMMHBIM MaTCpHUaJIOM.

o0yueHusi:

— OpraHusanus

LIEJICHAIIPaBJIICHHON  I03HaBaTEJIbHOM

3agaya — u3y4eHHe OCHOBHBIX KOMIIOHEHTOB BBIYMCIUTEIBHBIX CETEH, OBJIAJICHHE CIIe-
HAATBHON TEPMHUHOJIOTHUEH.

HNudpopmanus no reme:

HSy‘leHI/IC CCTH B LCJIOM IMpeAamnojgaract 3HAHUC MNPUHIOUIIOB pa6OTI>I €€ OTACJIIbHBIX KOM-
IMOHCHTOB: KOMIILIOTECPOB, KOMMYHUKAITUOHHOT'O o60pyz[013aH1/151, OIICPAaUOHHBIX CUCTEM, CETC- BbBIX

MIPUIIOKEHU .

Jlnis oOMeHa TaHHBIMHM MEXAY KOMITBIOTEPOM U MepU(epuitHbIM YCTPOMCTBOM B KOMIIb- IOTEPE
NOpeIyCMOTPEH BHEUIHMHA MHTepdelc, To ecTb HaOop MPOBOJIOB, COCAMHSIOUIMX KOMIIbIO- Tep MU
nepugepuitHoe YCTpOWCTBO, a Takke Habop mpaBusl oOMeHa MHopMalued Mo 3TUM Mpo- BOAAM
(unTepdeiic umu nporokon). [Ipumepamu uHTEpPECcOB, UCIONB3YEMbIX B KOMIIBIOTEPAX,

KIOIEHT

CEPEEP

JloxaneaeE
PECYPCED

Ilpunoxenue

Hpaiieep |C
mopTa

ToraneHee
PECYRCH

SIBISIIOTCA ~ TlapayuienbHblii  uHTepdeiic  Centronics,
MpeIHa3HAYEHHBIW, KaK MpPaBUJIO, AJS TMOIKIIOYEHHUS
MPUHTEPOB, W TOCenoBarenbHblil uHTepdeiic RS-
232C, yepe3 KOTOPBIN MOJKIIOYAIOTCS MBIIb, MOJIEM U
MHOT0 Apyrux ycrpoiicts. Co croponsl I1Y untepdeiic
yale BCEro peaju3yercs anmnapaTHbIM YCTPONCTBOM
YIPaBIEHUS, XOTSA BCTPEYAIOTCI M IPOrPaMMHO-
Cxema

B3aHMOJICHCTBHE MNporpaMMHBIX KOMIIOHCHTOB TIIpH

ylpaBiisieMble TiepudepuiiHble  yCTpOHCTBA.

CBA3U JIBYX KOMIIBIOTCPOB IIPHUBCJICHA HA PUC.
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V3en — m000€e yCTpOMCTBO, MOAKIIOYEHHOE K ceTH. Pabodas cTaHIus — 3TO MepCOHATb-HBIN
KOMIIBIOTEp, MOJKIIIOUEHHbIE K CETH, Ha KOTOPOM IOJIb30BAaTEIb CETH BBINOJIHAET CBOIO pa- OOTYy.
VYnanennas pabouas crtaHuus — pabodas CTaHLHUA, MOIKIIOYEHHAs K JIOKAJIBHOM CeTH dYe- pe3
MEJICHHYIO JIMHUIO CBA3H, OTIIMYHYIO OT UCIIOJIb3YEeMOil B JIOKATbHON CETH.

CepBep ceTu — KOMIIbIOTEP, NOIKIIOUEHHBINH K CETU U BBIIOIHSIONINHI /17151 IOJIb30BaTENEN CETH
omnpenenaeHHble yeuyru. Yacte ceTH, B KOTOPYK) HE BXOJUT YCTPOMCTBO DPACIUMPEHHUs, NPUHATO
Ha3bIBATh CETMEHTOM CETH.

[ToBTOpUTENns (xad, KOHUEHTPATOpP) — YCTPOMCTBO, IO3BOJSIONIEE PACHIMPUTH CETh MOJ-
KIIFOYEHHEM JIOTIOJTHUTENbHBIX CETMEHTOB Kabers.

Moct — YCTpOﬁCTBO, IMO3BOJIAOIICC 06’b€ILI/IHI/ITB HCCKOJIBKO CCTMCHTOB, TaK 4YTO II€pcaa- 4a
JaHHBIX MCKAY CTAHOUAMU BHYTPH OAHOI'O CETMCHTA HE GYI[GT BJIMATH HA NIEpcaavdy AaHHBIXB APYTrux
CETMCHTax. KOMMYTaTOP OH ABJISICTCA CBOCTO pOJa KOMMYHUKalMOHHBIM MYJIBTUIIPOLECCOPOM, TakK
Kak Ka)I(I[bIﬁ €TI0 IIOPT OCHAIICH CIICHUAIM3UPOBAHHBIM IIPOLECCOPOM, KOTOpLIﬁ O6pa6aTbIBaeT KaJlpbl
10 aJITOPUTMY MOCTA HE3aBUCUMO OT IIPpOUECCOPOB APYTHUX ITOPTOB.

MynbTUILUIEKCOP — YCTPOMCTBO, MO3BOJISIIOIIEE MYJIbTUIUIEKCHPOBATh JaHHbBIC, MPUXOMASIINE
OJIHOBPEMEHHO OT Pa3JIMYHBIX CTAHLMN WK CETMEHTOB U IepeaaBaTh UX Yepe3 NepeJatoLlyto Cpeay.

MapIJ_IPYTI/ISaTOp — YCTpOﬁCTBO, COCAUHAIOIICC CECTHU PA3HOTO THUIIA, HO HCIIOJIB3YHOIINUEC OAHY
CCTCBYIO OIICPALIMOHHYIO CUCTEMY HUJIN IIPOTOKOJI oOMeHa JaHHBIMHU.

o3 — YCTpOﬁCTBO, IO3BOJIAIOIICC OPraHU30BATDh 00MeH JaHHBIMU MCKAY CCETCBbIMU
O6’L€KT8.MI/I, HCIOJIB3YIOIIUMHU PA3JIAYHBIC ITPOTOKOJIBI obMeHa JaHHBIMH.

I[0Maumee 3alaHue.

[IpopaboTka KOHCIIEKTa MPONHIECHHON TEMBI.
Jlureparypa:

3. Uekmaper O.B. JlokanbHble BBIYHCIUTENBHBIE ceTH : ydeOHoe mocodme / Uekmape 1O.B.. —
Caparos : [Ipodo6pazoBanue, 2017. — 200 ¢

Tema 4. Tonosoruu noak/jaouyenus. Jlormueckas u puznyeckas
CTPYKTYpPHM3alMs CeTH.

1. TlonsTue «romosorus». Jloruueckasi u pusudeckasi TONOJIOTHUsl.
2. Buabl TOMOJIOTUH CeTH
3. Hcnoab30BaHHe CTPYKTYPOOOPA3yIOIIEro 000py10BaHMsI.

3anstue 4(1eKuus)

KiloueBble Bompochl — syeucras, HIMHHAS, KoJiblieoOpa3Hasi, 3Be34000pa3Hble, COTOBas
TOMOJIOTHUH, METO/IbI JIOTUYECKON U (PU3NUECKON CTPYKTYpU3ALIUH.

Ipensinymme 3nanns odyuaromuxcs: Apxurekrypa 9BM u BC

Pe3y.]'leaTBI oﬁyqennﬂ — OpraHusanusa HCHCHaHpaBHCHHOﬁ MMO3HABATEILHON NIEeATEIbHOCTH
CTYACHTOB IO OBJIAAICHUIO IPOT'PAMMHBIM MAaTCPUAJIOM.
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3agaya — U3ydyeHHE OCHOBHBIX NPHUHIMIIOB ITOCTPOEHUS BBIYMCIUTENIBHBIX CETEH, OBIJIAJIEHUE
CIIELUAJILHON TEPMHUHOJIOTHUEH.

HNudpopmanus no reme:

[Ton Tomosioruel BBIYUCIUTENBHOW CETH MOHUMAaeTcs KoHpurypamus rpada, BeplInHAM
KOTOpPOTO COOTBETCTBYIOT KOMIIBIOTEPHI CeTH (MHOTAa U Jpyroe o0OpyloBaHHE, HAIpUMEpP KOH-
LEHTPATOphl), a peOpam — usnueckue cBsi3u Mexay HUMH. Heobxonumo paznuyath GU3NYECKYIO U
JIOTUYECKYIO TOTIOJIOTUU CETH.

Kondurypauuss ¢dusmueckux cBsizeld omnpenensiercs AIIEKTPUYECKUMH  COEIUHEHUSIMU
KOMITBIOTEPOB MEXAY c0o00ii. Jlornyeckue CBsI3U MPEACTABISAIOT 000 MapIIpyThl Iepeaayn TaHHBIX
MEXIy Y3JaMH CETH U 00pasyrTcs IyTeMm

X { X W { COOTBETCTBYIOLIECH HaCTPOUKHU
KOMMYHHKAIIHOHHOTO 000PYIOBaHHUS.

« ¢ ¢ [Ipy mosHO cBsI3HOM TOMOJIOTUM  (pHC. a)
* KX/l KOMIIBIOTEp CETH CBS3aH CO BCEMHU

./ \DCTaJIbHHMI/I. Sluencras TOIIOJIOTUA
IIOJIy4acTCsA u3 IIOJIHO CBSI3ZHOU IIyTEM
YAAICHHUA HCEKOTOPBIX BO3MOXHBIX CcBA3EU
z ]

(puc. 6). lluna (puc. B) — mnepenaBaemas

’ uH(poOpMaNUsg MOXET T pelaBaTbcs B 00€

cTopoHbI. B Tomonoruu 38e31a (puc. T') KaXIbI KOMITbIO- T€P MOJKIIOYAETCS OTACIbHBIM Ka0eleM K
o0IIeMy yCTpPOHCTBY, Ha3bIBAGMOMY KOHIIEHTpAaTOpoM. MHOrja MMeeT CMBICI CTPOUTh CETh C

HCIIOJIb30- BAHUCM HCCKOJIbKUX KOHLOCHTPATOPOB,

HepapXUUeCKU COEIUHEHHBIX JIPYT ¢ APYroM CBA3sSMHU TUNA 3Be3aa (puc. ). B cersx c xomnblie- Boit
KOH(Urypanuei (puc. €) TaHHbIE IEPEAI0TCs MO KOJbITY, KaK MPaBUiIo, B OJJHOM HalpaB- JIeHUU. B To
BpeMsi KaKk HEOOJIbIIME CETH, KaK MPaBWJIO, UMEIOT THUIOBYIO THIIOJIOTHIO, JIS KPYIl- HBIX CeTe
XapakTepHO HAJIMYMUE TPOM3BOJIBHBIX CBSI3ed MEXIy y3iaamu. VX Ha3bpIBalOT CETSIMU CMENIaHHOU
TOTOJIOTHH.

CoroBast TONOJIOTUSL METOJ| pa3lesieHus reorpaduyeckoil 00JacTH Ha 30HBL, B KaXJ0H W3
KOTOpBIX oOecrieuynBaeTcsi 0OMEH MHpopMaluell Mexay CTaHUIUSMU CETH, HaXOJAUIMMUCS BHYT- U
30HBL.

®uznyeckass CTPYKTYypH3allUs CETH C MOMOIIBI0 KOHLEHTPAaTOPOB IOJE3HA HE TOJIBKO JUIS
YBEJIMUEHUS PACCTOSIHUSI MEXKAY y3JIaMU CETH, HO U JIJISl TIOBBILICHUS €€ HAIEKHOCTH.

Cetb ¢ TUIIOBOH TOMOJOrHEH (IIKMHA, KOJBIIO, 3B€3/1a), B KOTOPOH BCEe (PU3NYECKUE CEr- MEHTHI
paccMaTpUBAIOTCS B KaueCTBE OJHOM pasliesiseMOl cpenibl, OKa3bIBACTCS HEAJEKBATHOM CTPYKType
UH(POPMALIMOHHBIX TOTOKOB B OouiblIoi ceTH. PemieHue mpoOieMbl COCTOMT B OTKa3e OT WUIAEU
MCIIOJIb30BaHUs €IMHON OJJHOPOJIHOM pa3aenseMoil cpenspl. Jlornueckas cTpyKTypH3a- Iusl CETH — 3TO
nporecc pa3OMeHHs CEeTH Ha CEeTrMEHThl C JIOKAJIM30BaHHBIM Tpadukom. s J510- THYECKOH
CTPYKTYpU3aLlUH CETH MCHOJIBb3YIOTCS TaKME€ KOMMYHUKALIMOHHBIE YCTPOMCTBA, KaK MOCTHI,
KOMMYTaTOPbl, MapIIPpyTU3aTOPBI U ILIIO3HI.

Jlomainee 3a1anue:;
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[TpopaboTka KOHCIIEKTa MPOHICHHON TEMBI.
Jlureparypa:

4. YexmapeB lO.B. JlokanbHble BBIYHCIUTEIbHBIE CeTH : yueOHOe mocobue / Yekmaper 10.B.. —
Caparos : [Ipodo6pazoBanue, 2017. — 200 ¢

Pasznea 3. Mopeas OSI
Tema 5. CtanaapTu3anus KOMNbIOTEPHBIX CeTel.

1. Buasbl cTaHIapTOB ceTei
2. Benymue opraHu3amnuu Mo CTAaHAAPTH3AIHN KOMIBLIOTEPHBIX ceTell
3. OcHOBHBIE MOHSATHSI OTKPBITHIX CHCTEM

3ansiTue S(exims)

KiaroueBblie BONIPOCHI — CTAaHAApPT, OTKPLITAsA CHCTCMA, CHGHI/Iq)I/IKaIII/Iﬂ, opraHu3anvun
moCTanaapTUu3aiun CeTeH.

Hpeabixymme 3Hanus odyuyarwmuxcsi: Apxurexkrypa 9BM u BC

Pe3yabTarsl  00yueHHUsi — oOpraHu3alus IEJICHANPABICHHOW IO3HABATEIbHON
JIeATETLHOCTH CTYJCHTOB T10 OBJIAJICHUIO TPOTPAMMHBIM MaTEPHAJIOM.

3agaya — u3ydyeHHE OCHOBHBIX NPUHIUIIOB MTOCTPOCHUS OTKPBITHIX CETEH, OBIIAaJCHUE
CIIEMAJIbHON TEPMHUHOJIOTHEH.

HNudpopmanus no reme:

PaboTsl 10 cTaHAapTU3aLUU BBIYUCIUTENBHBIX ceTell BeayTcs OOJBIIMM KOJIMYECTBOM
opraHusanui. B 3aBUCHMOCTH OT UX CTaTyca pa3au4aroTcs U BUAbI CTAHIAPTOB: CTaHAAPTHI OT-
JeNbHBIX (UPM, CTaHAAPTHI CIEHUATbHBIX KOMUTETOB U OOBEIMHEHHH, HallMOHAIbHBIE CTaH-
JApThI, MEXAYHAPOIHbIEC CTAHAAPTHI.

K OopraHu3anusam HanOoJee AaKTHBHO U YCIICIHO 3aHUMAKOIIUXCS pa3pa60TK0171
CTaHOap-TOB B 00JIaCTH BBIYUCIUTEIBHBIX CETeH OTHOCSATCS:

MexnyHnapoaHass opranusamnus 1o cranmaptusanuu (International Organization for
Stan- dardization (ISO);

MexnyHapoanbliii coro3 anektpocssu (International Telecommunications Union, ITU)
— OopraHmsanusi, sBisomascs cnenranuzupoBaHibiM opranom OOH. Hanbonee BaxkHyt0 poiib
UT- paeT IOCTOSHHO JAEHCTBYIOIIMM B Hel MexXnyHapoJHbII KOMHUTET MO TeneOHUM U
tenerpaguu (Consultative Committee on International Telegraphy and Telephony, CCITT). B
1993 ronmy B pesyiabrare peopranumzauumud ITU OH CMeHWIT Ha3BaHHE Ha CEKTOp
TeniekoMMyHHuKaronHoi cranaaptuzanuu ITU (ITU Telecommunications Standardization
Sector — ITU-T).

WHCTUTYT HHXKEHEPOB M0 AIEKTPOTEXHUKE U pamuodiekTponuke — Institute of Electrical
and Electronics Engineers, IEEE — narnmonansnast opranmsanus CIIIA, omnpenensromias
CeTeBbIe CTAHIaPTHI.
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Acconmanus 3nmektponHoi mpomMbinuieHHOCTH (Electronic Industries Association, EIA)
— MPOMBINIJIEHHO-TOPTOBAsI TPYyTIa MPOU3BOIUTENICH JIEKTPOHHOTO U CETEBOT0 000PYI0BAHUSA,
HallMOHaJIbHAsA KomMepueckas accormanus CIILIA.

AMEpUKaHCKUH WHCTUTYT HAIMOHAIBHBIX CTaHaapToB (American National Standards
In- stitut, ANSI) — npencrasnser CLLIA B ISO.

B mupokom cMbIciie OTKPBITOM CUCTEMON MOXET Ha3bIBaThCs J1t00as cuctemMa (KOMIIbIO-
TEp, BBIYMCIUTEIbHAS CETh, allllapaTHbIE WK IPOrpaMMHbIE IPOAYKTHI), KOTOpasi IOCTPOEHA B
COOTBETCTBUH C OTKPBITHIMH ClieHUpHUKAMIMU. TepMUH «crienuduKanms» o3HadaeT hopmau-
30BaHHOE ONMCAHUE ANIMapPaTHBIX WIH MPOTPAMMHBIX KOMIIOHEHT, CII0c00 MX (DYHKIIMOHHPOBA-
HUs, B3aMMOJICHCTBUS C APYTMMM KOMIIOHEHTAMHM, YCIOBUN JKCILIyaTallu¥, OTPAaHUYCHUN H
0co- ObIx xapakrtepucTuk. He Bceskas crneumdukamus sBisercs craHaaproM. OTKpbITbIE
cneuuuka- LU — ONyOJIMKOBaHHBIE, OOIIEJOCTYIHBIE, COOTBETCTBYIOIIME CTaHAAPTY M
IPUHATBIE TI0CJIE BCECTOPOHHETO 00CYXKIECHUS.

s obecrieueHnss oOMeHa TaHHBIMH MEXKAY KOMIbIOTepHbIMU ceTsiMu [SO coBMecTHO ¢
CCITT pa3paboTasia MHOTOYPOBHEBBIN KOMILJIEKT MPOTOKOJIOB, HU3BECTHBIA KaK ATAJIOHHAS MO-
JIeTb B3aUMOCBSI3H OTKpPBITHIX cucteM (Open System Interconnection — OSI) (1977 r). Onna u3
OCHOBHBIX €€ UJeil — 00ecreueHrne OTHOCUTEIBHO JIETKOTO U MPOCTOro oOMeHa MHQpopManuei
IPH  WCIOJIB30BAHUKM W3TOTOBJICHHBIX pa3HBIMH (UPMaM{ alllapaTHBIX H IMPOTPAMMHBIX
cpencts, coorBeTcTBYIOMMUX crangapram OSI. Mogens OSI kacaeTcsi TOJBKO OJHOTO acCIEeKTa
OTKPBITO- CTH — OTKPBITOCTH B3aUMOJICUCTBHUS YCTPOMCTB, CBSI3aHHBIX B BBIYMCIUTEIBHYIO CETh.
SIpxuM nmpuMepoM OTKPBITOM cHCTEeMBI siBisieTcs Internet.

JlomamHee 3agaHue:;

[TpopaboTka KOHCIIEKTa MPONHCHHON TEMBI.
Jlureparypa:

5. Uekmapes FO.B. JlokanbHble BBIYHCIUTENbHBIE ceTH : ydueOHoe mocobue / Yexkmapes FHO.B.. —
Caparos : [Ipodob6pazosanue, 2017. — 200 ¢

Tema 6. DTanoHHAsi MOJIeJIb B3aMMOCBSI3H OTKPBITHIX CHCTEM.

1. Hcropus co3nanust moaeau OSI.

2. Yposuu moaean OSI.

3. DyHKUHM YPOBHEii, NpUMepbI MPOTOKOJI0B
3ansitue 6 (JeKkims)

KiroueBblie BOIIPOCHI — CCTEC3aBHCHUMBIC U CETC3aBUCHUMBIC YPOBHU, CAWHHIBI IIEpCaa-
Ba€MbIX JJaHHBIX.

Ipensiagymme 3nanns odyuaromuxces: Apxurekrypa 9BM u BC

Pe3y.]'leaTBI oﬁyqennﬂ — OpraHusanusa HCHeHaHpaBHCHHOﬁ IMO3HaBaTeIbHOM
ACATCIIBHOCTH CTYACHTOB I10 OBJIAACHHUIO ITPOTrPpaMMHBIM MAaTCPpUAJIOM.

3agaya — U3y4yeHUE OCHOBHBIX NPUHLMUIIOB MOCTPOEHUS OTKPBITBIX CETEH, OBJIAJICHUE
CIIeLIMaIbHOM TEPMUHOJIOTHUEM.
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HNudpopmanus no reme:

Bce 3amaun, koTopsie HEOOXOIUMO PEIIUTD I OpraHU3aluU B3aUMOICHCTBUSI MEXKAY
0o0BbeKTaMu HH(POPMAIIMOHHOM CUCTEMBI, pa3/ieleHbl Ha CEMb OTACIBHBIX MPOIEAYp HIH YPOB-
HEH, Mpe/ICTaBICHHbIX Ha pUCcyHKe. KaxkIblii ypOBEHb BBIIOIHSAET ONPEICICHHYIO JJOTHYECKYIO
GbyHKIMIO 1 00ecrieuynBaeT OnpeieIeHHbINH HA00p YCIIYT 7Sl pacloI0KEHHOTO Ha/l HUM YPOBHSL.

Otnenbubie ypoBHu Mozenu OS| ynoOHO pac- cMaTpuBaTh Kak TPYIIbI IPOTPaMM,
NpeJHAa3HAYCHHBIX Ui BBIMOJHEHHUS KOHKPETHBIX (yHKuuil. Ilpu obpamieHnu HEKOTOpOro
CETEeBOTO MPHJIOKE- HHUS K MNPUKIAJHOMY YPOBHIO Ha OCHOBAaHUHM 3alpoca MPOTrpaMMHOE
obecrieueHne GOpMUPYETCOOOIIEHNE CTaHIAPTHOrO (hopMaTa, COCTOSIIEE U3 3aroI0BKa U OIS
nanubIX. [locne ¢gopMupoBaHus COOOIIEHHS NPH- KJIAJAHOW YpOBEHb HANpaBisieT €ro BHUS3.

Konmbtorep 1 KowvmbroTep 2
[punoxeHne TIpumnomemme
CETEHESABEHCHMBIE
IPOTORONEL
IlpuxnagHoR ypoBsHE -+ L IIpuxnagHoi vpoBEsHE
Y pOBeHb NpefcTABTSHE A JaHHBIX :j):: ¥ p OB eHb IpefcTaBNeHHA JaHHEIY
CeaHCOERIA ypoBeHE | N C eaH COBBIH VpOBEHb
TpaHcl opTHEIH YpoBeHb TpaH ol opTHRIA Yp 0BeHb
CeTeBoH VpoBSHD CeTeBoH YpoBeHb
F aHanbHEIA ¥p OBeHB K ananeHbId vpoBeHb
DTHsHYecKHH ¥poBEHb DHsHUeckH vpOoBeHD
dusmeckoe I CeTesdEHCHMEIE % T —— I s ECKOE
COEHHEHIE TpOTOKOIEL FOTRORITES TP OTOKOINE] COEqHHEHHE
[ CeTeBan ChEna Nepena il MaHHEER ]

[IpoTokon KakaO0ro YypOBHS HAa OCHOBaHMM WH(OpPMAIUK, TOJIYYeHHOW M3 3arojoBKa
BBIIIEJICIKALIETO YPOBHS, BBHIMOIMHSAET TpeOyemble AEHCTBHS M J00aBISET K COOOLICHHIO
coOCTBEeHHYIO cny)eOHyro nHpopMmaiuio. Korga coolrieHne mo ceTH mocTynaeT Ha CTaHIIHIO-
azipecaT, OHO MpUHUMaeTcs (PU3MYECKUM YPOBHEM U Tepemeraercs BBepx. [lociaenoBaTenbHo
KKl YypOBEHb aHAJIM3UPYET U 00paldaThIBaeT 3arojOBOK CBOETO YPOBHS, BBITTOIHSIS
COOTBETCTBYIOIIME JAHHOMY YPOBHIO (DYHKIIMH, a 3aTEM €r0 yJajseT.

Tpu HWKHUX YpOBHA — (U3MYECKHUM, KaHaJIbHbIM, CETeBOM -  SBJISAIOTCA
CETE3aBUCUMBIMH, TO €CTh NPOTOKOJBI ATHUX YPOBHEH TECHO CBA3aHbl C TEXHUYECKOU
peanu3aiuell CeTu U UCIOIb3yeMbIM KOMMYHUKALIMOHHBIM 000py/I0BaHUEM.

Tpu BepXHUX YPOBHS — NPUKIIAJAHOM, IPEACTaBUTENLCKUN 1 CEAHCOBBIM — OPUEHTHPOBA-
HbI Ha MPUJIOXKEHUS M MaJIO 3aBUCAT OT TEXHUUYECKUX 0COOEHHOCTEH mocTpoenus cetu. Ha mpo-
TOKOJIBl ATUX YPOBHEH HE BIMSIIOT U3MEHEHHUS B TONOJOTHM CETH, 3aMeHa 000pYyIOBaHUS WU
NIEPEXO0/1 Ha IPYT'yI0 CETEBYIO TEXHOJIOTHIO.

TpaHCHIOpTHBIM ypOBEHB SBIISETCS MPOMEXKYTOUYHBIM, OH CKPBIBA€T BCE JeTald (yHK-
[IMOHUPOBAHUS HKHUX YPOBHEH OT BEPXHHX, UTO MO3BOJISET pa3padbaTbiBaTh NPUIIOKEHUS, He-
3aBHCSINE OT TEXHUYECKUX CPEJCTB HEMOCPEICTBEHHON TPAaHCIOPTUPOBKU COOOIIEHUH.

B crangaprax ISO nns 0o603HaueHUs €UHUIL TaHHBIX, C KOTOPHIMU UMEIOT MPOTOKOJIBI
pa3HBIX YPOBHEMH, UCTIOJIB3YyeTCs 00Iee Ha3BaHKUE MPOTOKOIBbHBIN 010K nanHbIX (Protocol Data
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Unit, PDU). [Ins 0603HaucHHs OJIOKOB JTAaHHBIX OMPEACICHHBIX YPOBHEH MCITONB3YIOTCS CIICIIH-
anbHbIe Ha3BaHus: Kaap (frame), maker (packet), neiirarpamma (datagram), cerment (Segment).

Jlomainee 3aganue:;
[IpopaboTka KOHCIIEKTa MPONHICHHON TEMBI.

Jlureparypa:Uekmaper 1O.B. JlokanpHbie BBIUMCIUTENBHBIE CETH : ydeOHOe mocobue / Yexkmapen
10.B.. — Caparos : IIpodo6pazoBanue, 2017. — 200 ¢

19



Pa3znen 4. Tunel 1 XapaKTePUCTUKH JIMHHUN CBA3H
Tema 7. CTeku KOMMYHUKALIMOHHBIX IPOTOKOJIOB.

1. Bwugpl cTaHAapTHBIX CETEBBIX MPOTOKOJIOB.

2. CooTBeTCTBHE NPOTOKOJIOB ypoBHsIM Mojenu OSI.

3. Tlporokon TCP/IP — nomyssipHeWMii POTOKOJI KOMIIBIOTEPHBIX CETEH.
3ansitue 7(Jexims)

KiaroueBbie Bompocsl — mpotokonsl TCP/IP, IPX/SPX, NetBIOS/SMB, DECnet, SNA.
BaxnelimM HampaBlIeHHEM CTaHIAPTH3AIMM B OOJACTH BBIYUCIHUTEIBHBIX CETCH SBISICTCS
CTaHIapPTH3AIUS KOMMYHUKAIIMOHHBIX MPOTOKOJIOB.

Ipensinymme 3Hanns odyqaromuxcs: Apxurekrypa 9BM u BC

Pe3yJ1bTaTbI oﬁyqemm — OpraHu3anus ueneHanpaBneHHoﬁ IMO3HABaTCIILHOM JACATCIIbBHOCTH
CTYACHTOB MOOBJIAACHHUIO ITPOIPAMMHBIM MAaTCpHUaJIOM.

33[{3‘13 — U3YUYCHUC OCHOBHBIX MPHUHIIUIIOB ITOCTPOCHUA OTKPBITBIX ceTeﬁ, HU3YUCHUC
CTaHAapTOB, OBJIAACHUC CHGHH&J’IBHOﬁ TCPMHUHOJIOT Hew.

HNudopmanus no teme:

Hau6Gonee momymsipaeimMu sBisitotcest creku: TCP/IP, IPX/SPX, NetBIOS/SMB, DECnet,
SNA, OSI. Bce crekn, kpome SNA, Ha (pu- 3M4eCKOM U KaHAITBHOM YPOBHSX HCIOJB3YIOT OJHU U T€
K€ XOpomio craHAapTu3upoBaHHbIE MpoTokoybl Ethernet, Token Ring, FDDI wu mno3Bomistor
HCIIOJIb30BaTh BO BCEX CETSIX OJHY M Ty JKe ammaparypy. Ha BepXHUX ypOBHSX BCE CTEKH PabOTarOT
10 CBOMM COOCTBEHHBIM IIPOTOKO- JIaM, KOTOPBIE€ YacTO HE COOTBETCTBYIOT PEKOMEHIYEMOMY
monenbto OSI pazbuenuro Ha ypoB- HH. B Tabmuie moka3aHO COOTBETCTBHE MOMYJISIPHBIX CTEKOB
npotokojoB mojenau OSI.

mozes OS| IBM/ TCP/IP Crex OSI
Microsoft
[TpuxnagHoit SMB telnet X.400
FTP X.500
SMPT FTAM
IIpencraBuTenbckui SNPT [IpencraBurensHbIl TIPO-
WWWwW Tokos monenu OSl
CeaHcoBBII NetBIOS TCP CeaHCOBBII  IIPOTOKOJI
monenu OSl
TpaHcropTHBIN TpaHCIOpTHBIA ~ MIPOTO-
kox mozaenu OSI
CereBoit IP ES-ES
RIP IS-1S
OSPF
KananpHerit Ethernet, Token Ring, FDDI, Fast Ethernet, SLIP, X.25, ATM, PPP,
100VG-AnyLAN
Pusznueckui Koakcuanbubiif kabenb, SKpaHUPOBAaHHAS U HEOKPAHWPOBAHHAS BUTAs
napa, BOJIOKOHHO-ONITUYECKUH Kabelb, paJiOBOIHbBI
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Crex TCP/IP — oawH M3 camMbIX pacHpOCTPAaHEHHBIX CTEKOB TPAHCIOPTHHIX IMPOTOKOJIOB
BBIYUCIIUTENBHBIX ceTel. OCHOBHBIMM HPOTOKOJIAMHM CTE€Ka SIBJISFOTCS, JABIIME €My Ha3BaHUE,
potokojbel I[P 1 TCP. OHM OTHOCATCS COOTBETCTBEHHO K CETEBOMY M TPAHCIOPTHOMY ypoBHsM. IP
o0OecrieunBaeT MNpPOJBMKEHHE IakeTa IO cocTaBHOW ceTw, TCP rapaHtupyer HaJeKHOCTb €ro
noctaBku. TCP/IP BoOpanm B ce0si momylsipHbIE NPOTOKOJBl HPUKIAJHOTO YPOBHS — MPOTOKOJ
nepecsuiku  QaitnmoB FTP, mporokon smymsuuu tepmuHaia telnet, moutoBbni nporokon SMPT.
Ocobennoctero Texuomorun TCP/IP sBnsercs rubOkas cuctemMa aapecanud, MO3BOJIIONIAS JIOC-
TATOYHO MPOCTO BKIIIOYATh B HMHTEPCETh CETU JPYruX TexHojorui. OmHako MOIIHbIE (YHKIHO-
HajbHbIEe Bo3MOkHOCTH cTeka TCP/IP TpeOyroT mist cBoel peain3aliuy BHICOKUX BBIYUCIUTEb- HBIX
3aTpar U MpeabsBISIOT BEICOKUE TPeOOBaHUS K aIMUHUCTpUPOBaHHUIO IP-ceTeii.

CcbuIkM Ha JUTEpPAaTypPHble HCTOYHUKHU, NIPUBEJAEeHHbIE B padoyeil mporpamMme auc-
UMIUIMHBI: T11. 1, 2 OCHOBHO JUTEpaTyphl, UHTEPHET-UCTOYHHUKH, IEPUOTNICCKUE U3TAHUS.

JlomamnHee 3agaHue:;
[TpopaboTka KOHCIIEKTa MPOHICHHON TEMBI.

Jluteparypa:Uexkmapes HO.B. JlokanbHble BBIUMCIUTENbHBIE CeTH : ydeOHOoe mocobue / Uekmapen
10.B.. — Caparos : IIpodo6pazoBanue, 2017. — 200 ¢

Tema 8. JIuHuu cBSA3U

TuIIbI TMHUHN CBS3H.
XapakTepuCTUKHU KaOeIbHBIX JIMHUMA CBSI3U U CITIOCOOBI UX OTIPEICICHHUS.
CrannapThl KaObeTbHBIX TUHUH CBSI3U.
CrangapTsl 0€CIIPOBOIHOM CBSI3H.
3ansaTue 8 (exkums)

~wnh e

KaioueBbie BONPOCHI — cpeia nepeaayn JaHHbIX, KaOelbHbIE CUCTEMBI, CTAaHIAPTHI (PH-
3MYECKOTO YPOBHSL.

IIpensinymme 3Hanns odyqaromuxcsa: Apxurekrypa 9BM u BC

Pe3y.]'II>TaTLI Oﬁy‘leHI/Iﬂ — OpraHu3anuAa ueneHar{paBneHHoﬁ IMO3HABaTEIIbHOM AEATEIbHOCTH
CTYACHTOB MMOOBJIAACHHUIO ITPOTPAMMHBIM MAaTCpHUaJIOM.

3agauya — u3yyeHre OCHOBHBIX TUIIOB KaOEIbHOM CUCTEMBI ceTeil, H3ydeHUe UX CTaHAapTOB,
OBJIQJICHHE CIIEIIMAIIBHON TEPMUHOJIOTHEN.

HNudpopmauus no reme:

JluHus cBsI3u B 00IIEM clTydae COCTOUT U3 (PU3MUECKOH Cpefibl, IO KOTOPOH MepenatoTcs
ANIeKTpUYecKue MHPOPMAIIMOHHBIE CUTHAIIBI, allapaTyphl epeiadll TaHHBIX U MPOMEKYTOTHON
anmapaTypbl. CHHOHUMOM TepMHHA JIUHUS CBS3U SIBIISIETCS TEPMUH KaHAJ CBSI3HU.

B 3aBucumocTu ot CpCabl nepcaaun NJAaHHBIX JIMHUW CBA3U PA3ACIAIOT Ha IMPOBOAHELIC,
KaOebHbIC (MC,Z[HBIG, BOHOKOHHO-OHTH‘ICCKI/IC), paarOKaHaJIbI Ha3eMHOH U CHyTHHKOBOﬁ CBA3U.

B KOMIIBIOTEPHBIX CECTAX HNPUMCHAIOTCA THUIIbI KabeJisa: Ha OCHOBE CKPYYCHHBIX Iap MEa-
HBIX ITPOBOJOB, KOAKCHUAJIBHBIC C MeHHOﬁ JKHJIOM U BOJOKOHHO-onTHdeckue. OCHOBHEIE Xapak-

21



TEPUCTUKH KaOEeNIbHBIX JUHHUNA CBSA3M: aMIUIUTYAHO-4aCTOTHAsI XapaKTEPUCTHKA, M0JIoca MpoITyc-
KaHHU{, 3aTyXaHHe, TOMEXOYCTOMYMBOCTb, MEPEKPECTHbIE HABOJAKM Ha OJIMYKHEM KOHILIE JIMHUH,
MPOITYCKHAas CIIOCOOHOCTb, TOCTOBEPHOCTH Mepejaun JaHHbBIX, yAeIbHasi CTOUMOCTb.

Hogerit cranmapt EIA/TIA-568 A koakcualibHbIe KaOeau HE ONMUCHIBACT, KaK MOPAJILHO
ycTapeBUIne.

Mennsiii HeakpanupoBanHbiil kabens UTP nenmurcs Ha 5 xateropwii (Category 1 - Cate-
gory 5).

OCHOBHBIM CTaHJAPTOM HEIKPAHWPOBAHHOM BUTON mapel STP sBusercs GupMeHHBIH
crangapt IBM, B koTopoM kabenu JensiTcs HE Ha KaTeropuu, a Ha tunsl: Type 1, Type 2, . . .,
Type 9.

B 3aBucumoctu ot pacnpeacICHUA MOKa3aTCJIisd NPCIOMIICHUA U OT BCJIMYUMHBI JUAMETpPa
CEPACUYHHKA pPa3IMvarOT: MHOIOMOAOBOC BOJIOKHO CO CTYIICHYATBIM H3MCHCHUCM I10KA3aTCIId
MMpCIIOMJICHUA, MHOI'OMOJZ0OBOC BOJIOKHO C IINIaBHBIM HU3MCHCHUEM I10OKa3aTCJIsl IPCIOMIICHUA, OO -
HOMOJOBOE€ BOJIOKHO.

B cnyTHMKOBBIX cucTeMax MCHOJb3YyloTCs anTeHHbl CBYU-auanazona yactor ais npuema
PaIMOCUTHAJIOB OT HA3€MHBIX CTAHUMU M PETPAHCISIIIUU ATUX CUTHAJIIOB OOpAaTHO HA HAa3eMHBIC
CTaHIIHH.

LMDS (Local Multipoint Distribution System) - 3To craHmapT COTOBBIX ceTeil Oecrpo-
BOJIHOM nepepaun HHGopManuu st PUKCUPOBAHHBIX a0OHEHTOB.

Pagnokanansr WiMAX (Worldwide Interoperability for Microwave Access) B oTiinume
OT TPAJUIMOHHBIX TEXHOJOTHH PaHOa0CTyna paboTalT U HAa OTPAKECHHOM CHTHAje, BHE Ips-
MOM BUIUMOCTH 0a30BOM CTAHIINH.

Pagnokananst MMDS (Multichannel Multipoint Distribution System). Dtu cuctemsr
crocoOHa 00CITyXKUBaTh TeppUTOpUIO B paauyce S0—60 kM, rmpu 3TOM mpsiMasi BUIUMOCTH Tie-
peaaTyuka ornepaTopa sBIsieTcsl He 0053aTeIbHOM.

CrangapToM OeCHpOBOIHON CBSI3M JJIsI JIOKATBHBIX ceTel siBisieTcst TexHosorus Wi-Fi.
Wi-Fi obecrieurBaeT MOAKIIOUEHHE B JIBYX PEKUMAxX: TOYKA-TOUYKA (IS TMOAKIIOYEHHS JABYX
[1K) u undpactpykrypHOe coequHeHue (ans nmoakatodeHus Heckonbko [1K k onHoil Touke moc-
tyna). Pamnokanansl Bluetooht — 310 TexHoOTHSA TIepeaun TaHHBIX Ha KOPOTKHUE PACCTOSIHHUS
(ae 6omnee 10 M) 1 MOXKET OBITH UCITOJIB30BAHA JUISI CO3/TAHMS JIOMAITHUX CETCH.

CchLIKHM HA JUTEPATYPHbI€ UCTOYHUKH, IPUBCACHHLIC B paﬁoqeifl nmporpamMmme
AUCHUIIJIMHBI: IIII. 1, 2 OCHOBHOM JIMTCPATYPbl, UHTCPHCT-UCTOYHUKH, TMECPHOAUYICCKUC
U3daHusd.

Jlomamnee 3axanue:
[TpopaboTka KOHCTIEKTa MPONIEHHOW TEMBI.

JInteparypa:Uexkmape 1O.B. JlokanbHble BBIUMCIUTENbHBIE CeTH : yueOHOoe mocobue / Yexmapes
FO.B.. — Caparos : [IpodobpazoBanue, 2017. — 200 ¢
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Tema 9. MeToabl U KaHAJBI epeAaY JAHHbBIX

MeTo/b1 Iepeiayn TaHHBIX.

AHanoroBble KaHaJbl Iepeiayyl TaHHBIX.

Cnoco6s1 Moaymsiiuu. Moiemsl.

[udposble KaHaNbI Iepeaun JaHHbBIX.

Komuposanue nadopmanmu. CriocoObl KOHTPOIISI IEPEIaun JaHHBIX
3anstue 9(1exkuus)

SARE R A

KaroueBblie BOIIPOCBI — aHaJIOI'OBBIC U HI/I(i)pOBI)Ie KaHaJlbl, IIOTCHIHUAJIbHOC W HMIIYJIBC- HOC
KOAUPOBAHUEC, CUMIIJICKCHAs, AYIIJICKCHAA, NOJYAYIUICKCHAA 11epeaada, MCTOAbI KOAUPOBA- HUA.

[penpinymue 3Hanus odyqaomuxcsa: Apxutekrypa 9BM u BC

PesynbTraTrel  00yuyeHMst —  opraHu3anus  LEJICHANPaBICHHOM  I103HABAaTEIbHOMN
JESTEIbHOCTH CTYIEHTOB 110 OBJIAJIEHUIO IPOIPAMMHBIM MaTEPHATIOM.

33}13‘13 — U3Yy4YCHUC OCHOB IICpCAair JaHHBIX B KOMIIBIOTCPHBIX CCTAX.

HNudopmanus nmo teme:

Tak kak afraparypa nepeaaiu u nprueMa JaHHBIX pa60TaeT C JaHHbBIMHU B OUCKPCTHOM BHIC
(T.e. CANHUIAM WU HYJIAM JAaHHBIX COOTBCTCTBYKOT AUCKPCTHBIC JJICKTPUUYCCKUC CI/IrHaJIBI),TO IIpHu ux
nepeaaduc 4epes AHAJIOTOBBIM KaHaJI Tpe6yeTc;1 Hp606paSOBaHI/Ie JUCKPETHBIX NAHHBIX B aHAJIOT'OBLIC

(Moysiius).

[Ipu mpuemMe Takux aHAJOTOBBIX JIAHHBIX HEOOXOJMMO OOpaTHOE MpeoOpa3oBaHHE — Jie-
MOIYyJISIIHsE. MOy ISIust/ IeMO Ty ISIHsT — TPOLECCHl Tpeodpa3oBanus nuppoBoil nHGOpMa B
aHaJoroBhle CUTHANBI U HaoOopot. I[lpm Momynsium wHOpMAIUS TPEACTABIACTCS CHHYCOHU-
JIaTIbHBIM CUTHAJIOM TOH 4acTOTHI, KOTOPYIO XOPOIIO MepeaaeT KaHail nepenadu aaHHbX. K cro-
cobaM MOAYNALMU OTHOCATCS: aMIUTUTYAHAs MOJIYJSALMS; YacTOTHas MOAYJALus; (azoBas MoO-

TyTISIIUSL.

HpI/I nepeaadyc AUCKPETHBIX CUTHAJIOB 4YCPE3 I.IH(I)pOBOfI KaHaJl mnepcaadd NaHHBIX HC-
MOJIB3YCTCA KOAUPOBAHUEC: IMOTCHIUAJIBHOC; UMITYJIBCHOC. HOTGHI.[I/IEUIBHOG HJIN UMITYJIBCHOC KO-
JAUPOBAHUEC IMPUMCHACTCA Ha KaHajlaX BBICOKOI'0 KadYeCTBa, a MOAYJALNUSA HAa OCHOBE CHHYCOM-
JAJIBHBIX CUTHAJIOB MPCAINMOYTUTEIBHEE B TCX ClIyUadaX, KOrjga KaHajl BHOCHUT CUJIbHBIC UCKAXKE- HUA
B rI€pC€aaBacMbIC CUTHAJIBI.

HpI/I obMeHe JaHHBIMU MCXKAY Yy3J1aMU BBIYHUCIUTCIIBHBIX ceTel HCIIOJIB3YIOTCA TpU MC-
TOda IIepeaadyn NaHHBIX: CHUMIIICKCHAA (O,Z[HOHaHpaBJICHHaﬂ) nepeaada (TeJ'IeBI/II[CHI/IC, pam/lo);
MOJIYAYTIJICKCHAA (HpI/IeM/HepeL[aqa I/IH(l)OpMaI_II/II/I OCYHICCTBIIAICTCA HOO‘-ICpCI[HO); AYIUICKCHAA
(,ZLBYHaHpaBJIeHHaH), KaK AbIN y3€JI OTHOBPEMCHHO IIEPEAACT U IPUHUMACT.

KOAbI BKIIFOYAKOT B ce0s TaKxke KOZbI ITPOBCPKU OIIMOOK 1 APYTr'yro I/IH(I)OpMaL[I/IIO.

CYH_[CCTBYCT TPpU HNPUHOHUIIAAJIBHO PA3JIMYHBIC CXEMbl KOMMYTAllUU B BBIYHUCIIHUTCIBHBIX
CCTAX: KOMMYTAallUsl KaHAJIOB; KOMMYTalUs MaKETOB; KOMMYTallud COOGH.IGHHIZ.

[Tpu mdpoBOM KOAMPOBAHUU JUCKPETHOM MH(pOpPMAIMK MPUMEHSIOT MOTEHIUANbHbBIE U
UMITYJIbCHBIE KOJIBI.

B noTeHuManpHbIX KOAaxX A NPEICTaBICHUS JOTHYECKUX €ANHUIL U HYJIEH UCTONIb3yeT-Csl
TOJIbKO 3HAY€HHE MOTEHIMajla CUTHajla, a ero mnepenaabl, (GOpMHUPYIOIIHE 3aKOHUYEHHbBIE HM-
MyJbChl, BO BHUMaHuE€ HE MpUHHUMAaroTca. VIMIyabCHBIE KOJbI MO3BOJSIOT MPEICTaBUTH JABOUY-
HbIE JIaHHBIE JINOO MMITYJIbCAMH OIpPEAEICHHON MOISPHOCTH, JTUOO YacThI0 UMITyJIbca - Teperna-

JO0OM NOTCHIHAJIa ONIPCACIICHHOTO HAIIPAaBJICHH.
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Jns oOHapykeHUs] UCKa)KeHUI HamOoJjee MOMYJISIpHBI METOJbl, OCHOBAHHBIC Ha IUKJIH-
yecknx M30bITOYHBIX Komax (CRC), koTopble BBISBISIOT MHOTOKpaTHbe ommOku. Jljis Boccra-
HOBJICHHSI KaJpOB HCIOJIB3YETCSl METOJ] MOBTOPHOM IEpeaud Ha OCHOBE KBHUTAHIMUA. DTOT Me-
TOJl padOTaeT MO aNrOPUTMY C MPOCTOSIMH MCTOYHHKA, & TAK)KE MO aJrOPUTMY CKOJIB3SIIETO OK-
Ha. JIJ11 TOBBILICHUS TOJIE3HOM CKOPOCTH NEepefayd JAaHHBIX B CETAX MPUMEHSETCS IMHAMUYe-
CKasi KOMIPECCHsI JaHHBIX Ha OCHOBE Pa3IMUYHBIX alropuTMoB. Koadduiment cxarus 3aBUCUT OT
TUIA JAHHBIX U IPUMEHSIEMOT0 aJITOPUTMA U MOXKET KosiebaTbes B penenax ot 1:2 go 1:8.

CcbuIKH Ha JIMTepaTypHble HCTOYHUKH, NPUBeJeHHbIe B padoyeil mporpamme
AUCUMILIUMHBL: T 1, 2 OCHOBHOM U IOTIOJIHUTENFHON TUTEPATYPhl, HHTEPHET-UCTOYHUKH.

JomaiHee 3a1aHue:
[IpopaboTka KOHCIIEKTa MPONHIECHHON TEMBI.

JInteparypa:Uexmapes O.B. JlokanbHble BEIUMCIUTENBHBIE CETH : yueOHoe nocodue / Yexkmapes H0.B..
— Capartos : I[Ipodob6pazosanue, 2017. — 200 ¢

Pa3zpnes S. ba3zoBble cTaHIaAPTHI HTEXHOJOIMH JIOKAJIbHBIX CeTeil
Tema 10. CTanaapTbl M TEXHOJIOTHH JOKAIbHBIX ceTeil. [lnan

1. Hcropus co3nanus cTaHAApTOB
2. Crpykrypa u conepxkanue cranmaptoB IEEE 802.x
3ausTue 10 (Jiekuus)

KioueBbie Bonpocsl — komuteT 802 Mo cTaHAApTU3aLUU JIOKAJIBHBIX CETEH, CTPYKTypa
€ro CTaHJapTOB.

IIpensinymme 3Hanns odyqaromuxcsa: Apxurekrypa 9BM u BC

PesyabTrarbl  00y4YeHHMs1 —  OpraHu3amusi  LEJCHANPABICHHOW  MO3HABaTEIbHOU
JIEATEIIbHOCTU CTYACHTOB IO OBJIAJICHUIO TPOTPAMMHBIM MATEPHAIOM.

3agaya — U3y4yeHUE CTAHJAPTOB U TEXHOJOTHM OpraHU3aIluH JIOKAIBHBIX BBIYUCIUTEIb-
HBIX CETEM.

HNudpopmanus no reme:

B 1980 rony B uncturyre IEEE Obin opranuzoBan komurteT 802 mo cTaHIapTH3AIMU JO-
KaJbHBIX ceTeil. Pesynbrarom ero pabotel crano cemeiictBo crangaproB IEEE 802.x, comepika-
IIMX PEKOMEHAINH 10 POEKTUPOBAHUIO HIDKHUX YPOBHEH JIOKAJIBHBIX CETEH.

Crannaptel IEEE 802 mmeroT 1ocTaTovHO 4eTKYIO CTPYKTYPY, IPUBEACHHYIO HA PUCYHKE.

Crennduka JOKAIBHBIX CETCH HallIa CBOE OTPAYKCHUE B Pa3JIeJICHUN KaHAJIbHOTO YPOBHS Ha J1Ba
NOIpOBHSL: Jlornueckoi nepena-uu ganubix (Logical Link Control — LLC),ynpaBnenus

noctymnom k cpene (MediaAccess  Control, MAC).
VYposenv MAC nosi-Buiics uz-3a cymecrBoBanusiB JIBC paznensemoii cpepinepeay TaHHbIX.

DTOTYpOBEHb 00ECIICUNBACT KOPPEKTHOE COBMECTHOE MCIOJIb30BaHKUE OOIICH CPElibl,
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2021

nopeaocTaBisdsd €€ B COOTBETCTBUU C OIPCACICHHBIM

O bnpe onpegensszo JIBC, cease ¢ rogemen O3]
Pasgem 802 11 - HasHateHEe H {eATHIAITHA MOCTOE

QITOPUTMOM B PACHOPSDKEHUU TOW WM HHOU

CTaHIIMHN CCTH. Ilocie Toro kak AOCTYII K CpEac
IIOJIYUCH, €0 MOXET I10JIb30BATHCA 0oJsiee BBICOKUH

202.3 202.5
MAC ‘ Hrhemnet  [CSMAKCT] ‘ Tokemﬂ ypoBenb — LLC, opranusyomuid nepenaudy
S B P P R R I JIOTMYECKHUX €IUHHI] JAHHBIX C Pa3IMYHBIM YPOBHEM

"T ozt
EOSECHAIEHEI

Kananenw LLC Tloriee cxate TIp OT1e BT TI6 f EAMH KAgpos

¥pOBEHE L CEAZE C CETEEBIM ¥jOBHEM

LOBABE 5

KayecTBa TPAHCIIOPTHBIX YCIYr. B COBpeMEHHBIX

xafieme OKpaHHp 0B AHHAT
"T aneTpnit" ByTad mapa (3TF)
souscnsming: | 10 BASEZ ’ JIBC nmonyuyunum  pacnpocTpaHEHHE  HECKOJIbKO
Kafem
I MPOTOKOJIOB YpOBHS MAC, peanu3yroIuX
curannapa (UTF) | 10BASET

Dusuuecrni

OBEHB
Qo MIoEED 10BASEF P
Brraa mapa,
ormosonoxso |LO0BASET

PA3IMYHBIC aAJII'OPUTMBI OOCTYIIA K IIEpEC- z[afomeﬁ
cpeac. OTH IMPOTOKOJIbI IMOJTHOCTBIO OIPEACIIAIOT

CHCHI/I(bI/IKy OTACIBHBIX TEXHOJIOTHIA.

Cranpapter 802.3, 802.4, 802.5 u 802.12 onuChIBaIOT TEXHOJOTUU JIOKAJIbHBIX CETEH,
MOJTyYEHHBIC B Pe3yiIbTaTe yAydlIeHHH (PUPMEHHBIX TEXHOJIOTHH, JICTIIHX B UX OCHOBY. K npyru
W3BECTHBIM CTaHJApTaM OTHOCSITCS:

802.6 — Metropolitan Area Network , MAN — ceTu MeramnoJsmncos;

802.8 — Fiber Optic Technical Advisory Group — TexHu4eckasi KOHCYJIbTallMOHHAsI
rPyII-Tia 10 BOJIOKOHHO-ONTHYIECKOMY Kabetio;

802.9 — Integrated Voice and data Networks — unTerpupoBanHas cpena nepeaadu
roJI0Cau JaHHBIX;

802.10 — Network Security — cereBast 6€30MacHOCTb;

802.11 — Wireless Networks — 6ecripoBoiHbIC CETH.

CchblIKM HA JIUTEPATYPHbIEe HCTOYHHUKH, IPUBECHHbIC B padoyeil mporpaMmme Juc-
UMIUIMHBI: . 1, 2 OCHOBHOI JIUTEpaTyphbl, HHTEPHET-UCTOUHUKH.

JlomamniHee 3agaHue:;
[TpopaboTka KOHCTIEKTa MPOWIEHHOW TEMBI.

JInteparypa:Uexkmapes 1O.B. JlokanbHble BEIYUCIUTENbHBIE CETH : yueOHoe nocobue / Uekmapes HO.B..
— Capartos : I[Ipodob6pazoBanue, 2017. — 200 ¢
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Tema 11. JlokaasHas cerh Ethernet.

1. Wcropus coznanus cetu Ethernet.
2. OCHOBHbBIE TEXHOJIOTHH.
3. TIpuHIUIIBI TOAKITIOUEHUS] YCTPOUCTB

3ansitue 11 (1ekuus)

Karwouessbie Bonpocs - cranaapt IEEE 802.3, Texnonorun Ethernet.

Mpenpinyuue 3Hanus odyqarommuxcsa: Apxurekrypa 9BM u BC

PesyinbTaThl 00y4eHus1 — opraHu3anus LeJeHaNpaBICHHON T03HABATEIbHON AESITEIbHOCTU
CTYJEHTOB IIOOBJIa/ICHUIO IPOTrPAMMHBIM MaTEPUATIOM.

3agaya — u3yyeHue cTaHIapTOB U TeXHOJI0ruil opranuzanuu JIBC.

HNudopmauus mo reme:
Ethernet — camplii pacipocTpaHeHHBII B HACTOSIIIIEE BPEMsI CTAHIAPT JIOKATbHBIX CETEH.

Ethernet Bepcuu 1 mosiBuiiace B 1980 r. B 1982 roay Opina onyOnukoBaHa crenudukaiys Ha
Ethernet Bepcuu 2.0. OGe BepcHH HCIIOJB3YIOTCS O CHUX TIOP, MPUYEM MEXIYy HHUMH CYIIECT-
BYIOT pa3JIMuus U 10 UHTEpdeiicy, u mo ypoBHIo curHaioB. Ha 6a3e Ethernet Bepcuu 2 uHCTHTY-
toM IEEE 6pin paspabotan crannzapt IEEE 802.3. B 1995 rony Obu1 npunst crangapt Fast
Ethernet, kotopslii BO MHOrOM HE SIBISETCS CaMOCTOSTEIBHBIM CTaHIapTOM. Ero ommcanue
802.3u sBisieTcs AOMOJIHUTENbHBIM Pa3JIeioM K OCHOBHOMY CTaHAAPTY. AHAJIOTMYHO, PUHATHIN
1998 rony crangapt Gigabit Ethernet onrcan B paznene 802.z ocHOBHOro 10KyMeHTa. B Tabmnuie
NPUBE/ICHBI TAaHHBIC «KJIACCHYECKUX» TexHoyoruit cetu Ethernet.

Ethernet Thick Wire | Thin Wire UTP Fiber Optic Broadband
Ethernet Ethernet Ethernet Ethernet Ethernet
IEEE 802.3 10BASE-5 | 10BASE-2 | 10BASE-T 10BASE-F | 10BROAD3
6
CkopocTts nepe-
Iayn 10 10 10 10 10
JaHHBIX, MOUT/C
Meron nepenaun Onno- Onno- Onno- Onno- [Iupoxko-
CUTHAJIOB [TonocHoun MOJIOCHOM ITOJIOCHOM ITOJIOCHOM MOJIOCHOM
JnuHa cermeHnTa
Ka0eJsi,M 500 185 100 2000 1800
Makcum. pac-
CTOSTHUE MEXAY 2500 925 500 2500 3600
y31amHu cetu (pu
WCIOJIb30BaHUU
MTOBTOpUTENEH ),
M
MakcumansHOE
YHUCIIO CTAHIINN 100 30 1024 1024 100
Ha CETMEHTE
Makcum. 4ucio
MOBTOpUTENIEN 4 4 4 4 4
Mex 1ty mo0bIMH
CTaHIIMSIMH CETH
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Tun xabens KOaKCHaJlb- KOaKCH- Heskpanu- | MHoromono- | 75 OMHBIH
HBIH, aJIbHBIM, pOBaHHas BBII BOJIO- KOaKCHallb
«TOJICTBIN» | «TOHKHI» | BHTas mapa KOHHO- HBIH,
RG-8 nnu RG-58 KaTeropuu | ONTHYECKUMN «TOJICTBIN
RG-11 3,4,5 Ka0elb

Bce xoH(urypanmm ucnonab3yl0T OJUHAKOBBIM METOZ JOCTYyNa K cpele Mepenavyd JaH-
HBIX U €IUHBINA (opMaT nakeTa.

Jlomainee 3aganue:;
[IpopaboTka KOHCIIEKTa MPONHICHHON TEMBI.

Jlureparypa:Uekmaper 1O.B. JlokanbHble BBIUMCIMTEIBHBIE CETH : y4deOHoe mocobue / Uekmapen

FO.B.. — Caparos : [IpodobpazoBanue, 2017. — 200 ¢

Tema 12. Metoa noctyna K nepeaamouiei cpeae u popmMart nakera ceTu
Ethernet.

1. OcHOBHBIE PUHIUIIBI MHOKECTBEHHBIN JOCTYN ¢ KOHTPOJIEM HECylIel u
0OHapyXe-HUEeM KOJUIU3UI
2. YcnoBus KOPpEeKTHOH paboThl ceTu.3.B3anMoielicTBre ycTpOrCTB
B cetn 4.dopmar kanapa B Ethernet.
3ausTue 12 (Jiekuus)

KiroueBblie BOIIPOCHI — MHOKECTBEHHBIN AOCTYII, KOJIJIN3HA, (I)OpMaT nepeaaBacMbIX
JaHHBbIX.

Ipenbinymme 3nanns odyuaromuxcs: Apxurekrypa 9BM u BC

Pe3y.]'II>TaTLI oﬁyqe}mﬂ - opraHu3anusa HeHeHaHpaBHeHHOﬁ MMO3HaBaTEILHOM

JEATEIBbHOCTH CTYJACHTOB I10 OBJIAJICHUIO IPOTPAMMHBIM MaTEPHUAJIOM.
3agaua — u3yveHHe MPUHIIUIIOB B3aUMOJICHCTBHS yCTpOUCTB B cetn Ethernet.
HNudpopmanus no reme:

Cnemudukarus Ethernet u IEEE 802.3 ompenenstoT HECKOIbKO KOHGUTYpaIui Moj-
KIIFoueHus: obopynoBanus. OHU pa3IHyalOTCs THUIIOM KaOels, TOMOJOTHEeH MOAKIIOUEHUs yCT-
poiicTB u T.1. Bo Bcex KoHUTypalusIX UCTIONB3yeTCS OJUH METOJ JOCTyMa CTaHIIUK K cpeae —
MHOECTBEHHBIN JIOCTYIl C KOHTPOJIEM HeCyllel W oOHapyxkeHueM kosumsuii — Carrier Sense
Multiple Access/Collision Detection (CSMA/CD).

Bo Bpewmst paboThl cTaHIMS MOCTOSHHO MPOBEpsET cpeny nepenaun. [lepenaromas cpema
MOET OBITh CBOOOJIHA, €CITM HU OJ[HA JApYyTasi CTAaHIIMS HE MepeaaeT JaHHbIe, Win 3aHsaTa. JIrobas
CTaHIMs, OOHAPYKUB, YTO Cpela CBOOO/HA, MOXET HayaTh Mepeaady CBOMX AaHHBIX. [loaTomy
BO3MOJXHa CI/ITyaIII/Iﬂ, Korga OJIHOBpeMeHHO HCCKOJIBKO CTaHHI/Iﬁ Ha‘—IHYT nepenaBaTL JAHHBIC —
KOJIJITU3UsI. HpI/I 3TOM HpOI/ICXO)II/IT CMCIIICHNEC U HNCKAXXCHUC CUTHAJIOB. quKOC pacnozHaBaHHe
KOJUTM3UNA BCEMH CTAHIIMSIMH CETH SIBIISIETCS HEOOXOIUMBIM yCIOBHEM KOPPEKTHOM paboThl ceTh
Ethernet. Ecnu kakas-mu0o CTaHIUS HE Paclo3HAET KOJUTU3UIO U PEIIUT, YTO MEPEIaHHBIN €O
KaJip BEPEH, TO KaJp OyJaeT yTepsiH WU 3HAUYUTENbHO UCKaKeH. [ Ha/le:HOTO pacro3HaBaHUs
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KOJIJTU3UH JTOJKHO BBIMOJTHATHCS COOTHOLIEHHE: Thin [J PDV, rne Tmin — Bpems nepegaum kaapa
MUHUMaJIbHOW JuHBI, a PDV — Bpems, 3a KOTOpo€ CHUTHaj KOJUIM3UH YCIIEBAeT pacrpocTpa-
HUTBHCS JI0 CAMOTO JAIBHETO y3J1a CETH — BpeMs JJBOMHOTO 000poTa.

MunnmanesHas nianHa makera B IEEE 802.3 u Ethernet - 64 0alita, co- OTBETCTBEHHO IJIMHA
moyist pgaHHbeX - 46 OaiitoB. IEEE 802.3 mo3BoiseT Mc- MOIb30BaTh CHUMBOJIBI-3AIIOJHUTEIN
(PAD) B mosie maHHBIX, eciii TpeOyeT- csl mepeaarbh COOOIEHNEe KOpode, YeM

46 GaiitoB. B Ethernet makeT ¢ mmHO Moyt JaHHBIX MeHee 46 0aiiToB mpocTo He Oymer obpa-
OarbiBaThCs. Ha prucyHke moka3aHa cTpykTypa makera B cetu Ethernet.

Ha3uauenue mosneii:

[IpeamOyna cay>KUT AJsi CHAHXPOHU3AIMU PA0OTHI MPUEMHUKA U NepeIaTUNKa.
AIl - Aapec IIpueMHuka ajipec CTaHI[MU, KOTOPOH HAIpPaBIISIETCS MAKET.

AW - Anpec McTounuka - ajipec nepenaronieii CTaHIuu.
[Tone Tuma ITakera onpenenser Tun Ethernet nakera.

[Tone /{nmuuel ITakera onpenensier B IEEE 802.3 konmmuecTBo GaliT JaHHBIX B ToJIe JaHHBIX. Ko-
JMYECTBO CMMBOJIOB-3anoauTeneid (PAD) He BXOAWT B 3TO YHCIIO.

[Tone /laHHBIX cOAepKUT JaHHBIC 1 cuMBoJIbI-3anonHuTeNu B IEEE 802.3, nannsie - B Ethernet.
[TOO Ilone O6Huapyxenus OMMUOOK CIYKUT ISl ONpPENeNeHUs JOCTOBEPHOCTH IMOJTYYCHHOU
uHpOpMaLUH.

IEEE 802.3 onpenernsier, 94To MOCIe OIS aipeca UCTOYHHKA CIIeTyeT IBYXOalTHOE ImoJie
IUIMHEI TakeTa, a B Ethernet - mone tumna naxera.

JlomamHee 3agaHue:;
[TpopaboTka KOHCTIEKTa MPOIIEHHON TEMBI.

JInteparypa:Uexkmape 1O.B. JlokanbHble BBIUMCIUTENbHBIE CeTH : ydueOHoe mocobue / Yexmapes
10.B.. — Caparos : IIpodobpazosanue, 2017. — 200 ¢
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Tema 13. BoicokockopocTHbIe BapuaHThI ceTu Ethernet

1. Vcropust co3aanust BBICOKOCKOPOCTHBIX BAPHAHTOB
2. Texnomorus Fast Ethernet
3. Texnouorus I'uradbur Ethernet
4. Texunonorus 10 I'nrabur Ethernet
3ansitue 13 (1ekuus)

KarwueBblie BOIIPOCHI — UCTOPHUA CO3AaHUA U COBPCMCHHBIC BBICOKOCKOPOCTHBIC
TCXHOJIOTHH.

[penpinymue 3Hanus odyuaromuxcsa: Apxutekrypa 9BM u BC

Pe3yJ1bTaTbI 06yqemm- OpraHu3anusa ueneHaHpaBneHHoﬁ IMO3HaBaTEIIFHOM JACATCIIbHOCTH

CTYACHTOB IIOOBJIaACHHIO ITPOIrpaMMHBIM MaTCprUaIOM.

3anaua — u3yueHue NPUHIMIIOB B3aUMOJICHCTBHS yCTpOUCTB B cetn Ethernet.
HNudpopmanus no reme:
K paHHUM BBICOKOCKOPOCTHBIM BapHaHTaM OTHOCSTCS: KOMMyTHpoBanHas Ethernet, my-

wiekcHas Ethernet, 100BaseVG AnyLAN. IlepBbie aBe UCIONB30BAIKCH JHIIb B KAYeCTBE Bpe-
menHoro pemienusi, B 100BaseVVG AnyLAN ucnonssyercs npyroii meroa nocryna — oopaboTka
3aIPOCOB 0 MIPUOPUTETY, YTO YCIOKHAET COBMECTUMOCTD C CYIIECTBYIOIMMHU ceTssMu Ethernet.

Texuonorus 100BaseX wnu Fast Ethernet peanu3syercst ¢ moMOIIBIO TYIJICKCHOM mepe-

Jla4il CHTHAJIOB 110 TpaaunuoHHoM uis Ethernet cxeme mocTyna ¢ KOHTpoOJeM Hecylied u oOHa-
pYXXCHHEM KOJUTM3UH B KOMOMHAIIMK ¢ YPOBHEM 3aBHCHMOCTH OT (U3u4ecKoit cpeapl. OHa npu-
Hata B 1995 rony B kauectse gononHeHus 802.3U k cymectByroniemy cranaapty 802.3.

100BASE-T - o0muii TepMuH A1 0003HAYSHHSI CTaHAApPTOB, UCIIONIB3YIOIIMX B KAUECTBE

cpezbl Iepeayn TaHHbIX BUTYIO napy. JlnuHa cermenta 1o 100 metpoB. Bkirodaet B ce6s cran-
naptel 100BASE-TX, 100BASE-T4 u 100BASE-T2.

100BASE-TX, IEEE 802.3u — pa3Butue crangapta 10BASE-T nns ucnonb3oBanus B ce-
TAX TomoJjioruu "3Be3na'. 3ajeiicTBOBaHa BUTAs Mapa KaTeropuu S5, GaKTUUECKH HCTOJIb3YIOTCS
TOJILKO JIB€ HEIKPAHWPOBAHHBIE TAphl MPOBOJIHUKOB, TOJICPKUBACTCSA TYIUICKCHAS Tepeaada
JaHHBIX, pacctosiHue 10 100 M.

Bonee crmoknast cTpykrypa ¢usndeckoro ypoBHs TexHosioruu Fast Ethernet Bri3Bana
TEM, UYTO B HEH HCIOJIb3YeTCsl TPU BapHaHTa KaOENIbHBIX CHCTEM: BOJIOKOHHO-ONTHYECKHU MHO-
TOMOJOBBII Kabenb (2 BOJOKHA), 2-X MapHas BHUTas Mapa KaTeropuu 5; 4-x mapHas BUTas mapa
kareropun 3. Fast Ethernet Bcerma mmeer mepapXuueckyro JPEBOBUAHYIO CTPYKTYpY, MOCTPO-
E€HHYI0 Ha KOHIIEHTpaTopax, moaooHo texHonorusMm 10Base-T u 10Base-F. JIluametp cetu co-
kpatieH 10 200 MeTpoB, 4yTO OOBSCHSETCS YMEHBIIIEHHEM BPEMEHHU Tepefadn Kajapa MUHUMAIb-
HOW JJIMHBI.

[Tpu ucnonb3zoBanuu KoMMyTaTopoB npotokon Fast Ethernet moxer paborars B mosHo-
IYTJIEKCHOM pEeXHUME, B KOTOPOM HET OrpaHMYEHHUs Ha JJIMHY CETH, a CYIIECTBYIOT JIUIIb Orpa-
HUYEHUSI Ha JJIUHY ¢Qu3ndyeckux cermMeHToB. dopmar kaapa He orTiuuaercss or ¢opmara 10-
merabutHoro Ethernet.

T'ueabum Ethernet — moanepxwuBaer ckopocth obomena go 1 I'out/c. Cerp Gigabit
Ethernet mpencrasnser coboit JIBC, B koTOpoil mpuMeHsieTcss MHOTOMOOBBINA ONTOBOJIOKOHHBIH
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kabens, HO IEEE m3ydaer meroasl ee mpumenenust Ha ceTsix ¢ UTP 5 kareropuu. Tomonorus
3Be37000pa3Has. ONTOBOJOKOHHBIN Kabelb UCIOJIb3YeTCs Uil MarucTpaid, KOaKCUaIbHbBIN Ka-
0elb U1 OTBOJIOB K KOHIIEHTPATOpaM.

1000BASE-T, IEEE 802.3ab — crangapt, HCHOJIB3YIOIIHI BUTYIO Iapy Kareropuii Se. B
nepeave JaHHBIX yYacTBYIOT Bce 4 mapbl. CKOpOCTh niepenaun JaHHbX — 250 MOut/c o ogHoiM
nape. Mcnons3yercsa meto koguposanust PAMS, yactora ocHOBHO# rapmonuku 62,5 MI 1.

Hogsrii crangapt 10 T'urabut Ethernet Bxirodaer B ceOsi ceMb cTaHIapTOB (HHU3HUECKOMN
cpeael s LAN, MAN u WAN. B nHacrosimee Bpemss oH omnuceiBaercsa nomnpaBkod |EEE
802.3ae u gOKEH BOMTH B Ciienyromyto peBusuto crangapta IEEE 802.3.

CcpuIKH Ha JUTepaTypHble HCTOYHHMKH, NIPUBeJeHHbIe B padoyeil mporpamme
AMC- TUIUIMHBL: 1I. 1, 2 OCHOBHOM JMTEpaTyphl, HHTEPHET-UCTOYHUKH, NEPUOANYECKHE
W3/1aHus.

JlomaiHee 3ajaHue:
[IpopaboTka KOHCIIEKTa MPONHIECHHON TEMBI.

JInteparypa:Uexkmape 1O.B. JlokanbHble BbIUMCIUTENbHBIE CETH : yueOHoe mocobue / Yexkmapes
10.B.. — Caparos : [IpodobpazoBanue, 2017. — 200 ¢
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Tema 14. Cerb Token Ring

Hcropus coznanus crannapra Token Ring. OCHOBHBIE XapaKTEpUCTUKU
Meton noctyna CTaHIMN K NEpeNaroel cpee

B3aumopeicTBue ycTpoiCTB B CETH, CLIOCOOBI MX MOJKIOYEHUS

Tunel nakeTos, opmatsl

PoOPE

3ansitue 14 (1ekuus)

KuroueBbie BONPOCHI — MapKEPHOE KOJIbLIO, OAHOKPATHO U JIBYKPATHO IMOJKIII0YaeMbIe
YCTpOICTBA.

Mpenpinymue 3Hanus odyuaomuxcsa: Apxutekrypa 9BM u BC
Pesyabrarsl  00y4yeHMst — OpraHu3amusi I€JICHANPABICHHON  IMO3HABATEIbHOMN

ACATEIIBHOCTH CTYACHTOB I10 OBJIaJACHHUIO IIPOIrpaMMHBIM MaTCpruaIoOM.

3amaya — u3ydyeHue NPUHIIMIIOB B3aUMO/ICHCTBUS ycTpoiicTB B cetr Token Ring.
HNudopmanus mo rteme:

KpynHble npeanpustis UMEIT CETH CMEUIAHHOH CTPYKTYpbl. JJOMUHHpYeT cpein HHX
Ethernet, Ho npucyTcTByeT 1 60sbIoe KosmuecTBO ceteir Token Ring (MapkepHOE KOJIBIIO).

OT1oT cTanaapt pazpadoran ¢upmoit IBM B 1984 rony. B kauecTBe nepenaroiieit cpeabl
IPUMEHSIETCS HEeIKpaHUpOBaHHAs WK dSKpaHupoBaHHas Butas napa (UTP wiu STP) wnm onto-
BOJIOKHO. CKOpOCTh Iepefay JaHHbIX 4 Mout/c umu 16 Mout/c. B kadecTBe MeToa ymnpanie-
HUS JIOCTYIIOM CTaHLMH K Mepearouleil cpee Cnoiab3yeTcst MeTo] MapkepHoe konblo (Token
Ring). OcHOBHbIE MOJIOKEHUS ITOTO METO/IA:

1) ycTpoiicTBa HOAKIIOYAOTCS K CETH MO TOMOJIOTUH KOJIBIIO;
2) BCce yCTpOICTBa, MOJAKIIOUYCHHBIC K CETH, MOTYT IiepeaBaTh JTaHHBIC, TOJIbKO
NOJy4MBpa3pellieHre Ha repenady (Mapkep);
3) B 1:000i MOMEHT BPEMEHH TOJILKO OJIHA CTAHIIHS B CETH 00JIa/IacT TAKUM HPABOM.
Ha 6a3e IBM Token Ring B 1985 rony xomurerom IEEE 802 Obln pa3zpaboTtan cTaHzapT

IEEE 802.5. Otot cranaapt B omnure oT IBM Token Ring He ompeaensier cpexy nepenauu
JIAHHBIX U TOIOJIOTUH ITOAKIIOYEHUs] YCTPOUCTB.

B IBM Token Ring ucronbp3yloTcsi TpU OCHOBHBIX THIIA IMAKETOB: MAaKeT yIpaBlie-
HUE/TaHHbIe, MapKep, MakeT copoca.

CraHuus, KoTopas IpUHsIIa MapKep, NOJy4JaeT IPaBo Ha Mepeaady, 1 MOXKET IepelaBaTh
naHHble. 171 3TOro craHius yaaiseT MapKep U3 Kojblia, GOpMUpPYET MaKeT JJaHHBIX U MepeaaeT
ero cienyromiei cranuuu. B cetn Token Ring Bce cTaHMM NPUHUMAIOT U PETPAHCIUPYIOT BCE
MAKeThl, IPOXOAsIINe Mo KoJblly. [Ipu mpueme craHius CpaBHUBAET IOJIE ajpeca MPUEMHHKA
nakera ¢ coOCTBEHHbIM ajpecoM. Ecimu agpeca He COBMANaloOT, TO MaKeT MepenaeTcs Jajee 1o
Kouiblly Oe3 u3meHeHuil. Eciu agpeca coBmajaroT, MM NPUHAT MaKeT C MIMPOKOBEIIATEIbHBIM
aJpecoM, TO COAEPKUMOE ITaKeTa KOIUPYETCs, a IO pe3yabTaTaM IMpHUEMa JTaHHBIX BHOCATCS U3-
MEHEHHs B I0JIE CTaTyca MaKeTa. 3aTeM MaKeT MepeaaeTcs Jajiee Mo ceTH, U TaKuM 00pazoM BO3-
BpAaIllaeTCsl HAa CTAHLUIO - OTIpaBUTeNb. [lonydnB nakeT, CTaHIMS-OTIPABUTEND IIPOBEPSET MOJIE
ctaryca nakera. Eciu npu npueMe nakera CTaHIMEW-MPUEMHUKOM Oblila OOHapy)KeHa OInOKa,
BBITOJIHSAETCS] IOBTOPHAs Iepenaya nakera. Eciau ommbok npu nprueMe He ObUIO MM CTaHLHUSA-
MPUEMHUK B JaHHBIH MOMEHT HE pabOTaeT, CTaHUUS - OTHPABUTENb yJAISIET MMaKeT U3 KOJblia,
dbopMHUpyET MapKep U MepeaacT ero CIeAyIoel CTaHIuu. Takoi anropuT™ J0CTyIa MPUMEHS -
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ercs B cetsix Token Ring co ckopocthio nepenaun 4 Mout/c, onucanHusiii B ctanaapre 802.5. B
cersx Token Ring 16 MOuT/c HCTIONB3YyETCS aIrOPUTM PAaHHETO OCBOOOKICHHS MapKepa.

Jlornuecku ceth Token Ring mpeacraBmsier cobol KonbIo, a (GU3UIECKH — 3BE3/1y, B KOTOPOM
YCTPOMCTBA MOAKIIOYAIOTCS K CETH Yepe3 CIeUaNIbHbINA KOHIIEHTPATOP.

TexHoMOrHsI MO3BOJISIET MCIONIB30BaTh paziudHble TUMbl kabeneit: STP Typel, UTP
Type 3 u 6, a Takke BOJIOKOHHO-ONTHYECKH Kabenb. MakcuManabHOE PACCTOSIHHE OT CTAHIIUU
10 MSAU — 100 m gyist STP u 45 m s UTP. Bo3aMoxkHO Takke pacHIMpeHUE CETU C MOMOILBIO
moctoB u noBroputeneii. Cers Token Ring moxer Bkitoyars 260 y3i10B.

CcbLIKHN HA JUTEPATYPHbIC UCTOYHUKHU, IIPUBECIACHHLIC B paﬁoqeifl nporpamMme Jamc-
HUIIJIMHBI: IIII. 1, 2 OCHOBHOM JUTEPATYPhl, HHTCPHCT-UCTOYHUKHU, IICPUOJUUCCKHUE U3 JaHU.

Jlomainee 3a1anue:;
[TpopaboTka KOHCIIEKTa MPONHICHHON TEMBI.

JInteparypa:Uexkmape 1O.B. JlokanbHble BBIUKMCIUTENbHBIE CETH : ydueOHoe mocobue / Yexkmapes
10.B.. — Caparos : IIpodo6pazosanue, 2017. — 200 ¢

Temal5. PacnipeaesieHHbIN BOJIOKOHHO-ONITHYeCKNi HHTep(deiic nepexaun
aanueix FDDI.

Uctopus coznanus cranaapta FDDI. OcHOBHBIE XapaKTEpUCTUKHU
Merto nqocTyna CTaHUMM K Nepelaronie cpeae

BiaumopeiicTBue yCTpONCTB B CETH, CIIOCOOBI MX MOJKITIOYCHHUS
Tunsl nakeToB, popmaTbl

A

3ansaTue 15(1exums)

KitroueBble BONpochl — MapKepHOE KOJIbIO, OHOKPATHO U JIBYKPaTHO IMOAKIIOYaeMble
YCTPOMCTBA.
pensinymme 3nanns odyqaromuxcs: Apxurekrypa 9BM u BC

Pe3yabTaTrsl  00ydeHMsi:  opraHu3alus  IEJEHANpPaBICHHOW  MO3HABATEIbHOMN
JIEATEIbHOCTH CTYJAEHTOB IO OBJIAJICHUIO TPOTPAMMHBIM MaTEPHAIIOM.

3agavya — u3ydyeHue NPUHIMIIOB B3aUMOAEHCTBUS ycTpoiicTB B ceTu FDDI.
HNudpopmanus no reme:

Cranpapt Obut pa3zpabortan B cepenune 80-x ronoB HammonanpHeiM AMepukanckuM MH-
crutytrom CrangaaptoB (ANSI) u momyumn Homep ANSI X3T9.5.

FDDI oGecnieunBaer nepenayy JaHHBIX co ckopocThio 100 MOut/c mo aABoiiHOMY BoOJIO-
KOHHO-ONTHYECKOMY KOJIbITY Ha paccrosiaue 1o 100 km.

Crannapt FDDI omnpenenser KoibLEBYIO TONOJIOTHIO C MApKEPHBIM JOCTYIIOM, CIIOCO0-
HYIO OXBAaTUTh OOJBIIYIO IJIOHIA(b. ITOT CTAaHAAPT 00ECIeunBaeT COBMECTUMOCTh C ceTsiMu To-
ken Ring, mockosbKy GopMaThl KaJpOB Y HUX OJNHAKOBBI.

Cranmapr FDDI onpenenser nepedyeHb KOMIIOHEHTOB CETH, KOTOPBIM BKJIIOYAET OJHO-
KpaTHO MoJKIoYeHHyIo ctaHinio (SAS — Single Attached Station), TBykpaTHO MOJIKITFOUEHHYIO
craniuio (DAS — Dual Attached Station) u KoHIEHTpaTOpbl MPOBOAHBIX JUHUH. CoequHEHUS
SAS c KoHIIeHTpaToOpaMHi UMEIOT TOIOJIOTHIO 3BE3/IBI.
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HNHuTepdelic TByKpaTHOTO MOAKIIOYEHHUS 00ECIIEUYMBAECT OTKA30yCTONYHMBOCTH CHCTEMBI
Omarosmapst cBoeil n30bITouHOCTH. B ciyyae pa3peiBa kabesst CEeTh BBINOJHACT “3aBOpauynBaHue”

— BKJTIIOYAET BTOPOE KOJBIO JUIsl 00X0/a oTKa3aBmiei craHiuu. CeTh MpoJoihKaeT paborark, HO
€€ IPOU3BOAUTEIIBHOCTD I1aJ1aeT.

CymectBytot Takxke Bepcuu FDDI Ha Menubix npoBogax. «Meanbie» Bapuantel FDDI He
SIBJISIFOTCSI KaK TAKOBBIMH CTaHJIapTaMH M HE MOTYT TapaHTUPOBATh COBMECTUMOCTh. BTopoe or-
paHUYeHME B “MEIHBIX Bepcusax U gaxe B camoM FDDI 3akimtodaeTcss B TOM, 4TO 3/1€Ch UCIOJb-

3yeTcsl MHas TONOJIOTUsA(ABOWHOE KOJBLIO) U U JAPYrol pasMep IaKkeTa, HEKEIW HalpuMep B
Ethernet.

MaxkcuManbHOEe KOJIMYECTBO CTAHIIMK ABOMHOIO MOAKIIOUYEHUs B Kouble — 500. Makcu-
MaJIbHBIE PACCTOSIHHSI MEXKY COCETHHMH Y3JaMH JIJIi MHOTOMOJIOBOTO Kabemst — 2 KM, JUIsS BH-
toit mapel UTP xareropun 5 — 100 M, a 1151 MHOTOMOIOBOTO BOJIOKHA 3aBUCHUT OT €r0 Ka4ecTBa.

MakcumanbHbii pazmep kajapa — 4500 6aiitoB. @opmat kaapa FDDI:

[Ipeam- | Hauann. | Kontpon| Angpec | Anpec | Hannbie | Iloca-1b | Koneu- | Craryc
Oyna pasge- | Kauapa 1ojry4a- | OTIpa- npo- HBIN pa3-| kajapa
JIUTENb Te-JIs BU-TEJIS BEPKH Jenu-

Kajpa TeJlb

[Tone HawanmpHOrO pasznenurens obo3zHadaeT Hayano kajapa. Iloxe koHTposis Kagpa co-
JEP’KUT JIaHHbIE O peXHUME Iepeadl (CUHXPOHHAsl WJIM aCUHXPOHHAs1), pa3Mepe ajapeca U THUIIe
kagpa (xkaap LLC unu ynpasnstomuit kaap MAC). B nosne nocnenoBarenbHOCTH POBEPKU Kaj-
pa [Uig KOHTPOJIS OLIMOOK MCNONb3yeTcs 32-pa3psaHblii HUKINYECKUM M30bITOuHBIN KoJ. Ilone
KOHEUHOIO pa3/ieluTeNs o3HadaeT KoHel kajapa. Ilone craTyca kaapa ucnonab3yercs Al MHIU-
Kallui 0OHapY>KEHUS OIINOKU.

CcpuIKH Ha JUTepaTypHble HCTOYHHMKH, NPUBEJCHHbIC B padoyeil mporpamme
AWC- UMIUVIMHBL: T, 1, 2 OCHOBHOHW JHMTEpaTyphl, HHTEPHET-UCTOYHHUKH, TEPHOAMUYECKHIE
W3/1aHus.

Jlomainee 3ajaHue:
[IpopaboTka KOHCIIEKTa MPONHIEHHON TEMBI.

Jluteparypa:Uekmaper HO.B. JlokanbHble BBIYMCIUTEIBHBIE CETH
10.B.. — Caparos : IIpodo6pazoanue, 2017. — 200 ¢

yuebHoe mocobue / Yekmapes
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Tema 16. Ucnob30BaHle MOCTOB B JIOKAJBbHBIX CETHAX.

1. Tloctpoenue JIBC ¢ momoIipio MOCTOB U KOMMYTaTOPOB.
2. ANropuTMBbl MapUIpyTH3AILUH.
3ansitue 16(1exkumst)

KiaoueBble BONPOCHI — aNrOpUTM PabOTHI MPO3PAYHOTO MOCTA, AITOPUTM C MapIIPyTH-
3alMeil OT UCTOYHHUKA, AJITOPUTM MOCTOBOTO JIEpeBa.

Mpenpinymue 3Hanus odyuaomuxcsa: Apxutekrypa 9BM u BC

Pe3yJII>TaTbI oﬁyqemm — OpraHu3anus HeHeHaHpaBHeHHOﬁ MMO03HaBaTEIILHOM JACATCIIBHOCTH
CTYACHTOB 110 OBJIAICHUIO IIPOI'PaMMHBIM MAaTCPHUAJIOM.

3agaya — u3ydyeHHE NPUHLIUIOB pabOTHl M NPEUMYIIECTBA MCIOIH30BAHUS MOCTOB B JIO-
KQJIBHBIX CETSX.

Nudopmanus o teme:

MocTbl (YHKIHMOHUPYIOT Ha MOAYPOBHE YIPABJICHHs [OCTYIIOM K CpeAe Iepenadd Ka-
HaJbHOTO ypoBHs Mozenu OSI.

[Ipu mpoeKkTUpOBaHUM CETEH MOCTHI SIBJISIOTCS HEOOXOAMMBIMH 3JIEMEHTaMH, C HUX IIO-
MOIIBI0 00eCIIeunBacTCs MOBBIMIEHNE YPPEKTUBHOCTH, O€30TTAaCHOCTH ¥ JTAJIBHOCTH.

Yamie Bcero MOCThl YCTaHABIMBAIOTCS B LEISAX HOBBIMIEHUS 3((EKTUBHOCTH. AJMUHH-
CTpaToOp CETM MOKET BOCIOJB30BATHCA MOCTOM JUIsl YMEHBIIEHMS NEPErpy3KHM M IIOBBIIICHHUS
ObIcTpOoAecTBUS: OOJbIIas CETh JAEIUTCS HAa HECKOJIBbKO IMOJCETel, COeIUHEHHbIE MOCTaMmH. J[Be
HeOobIme ceTu OyayT paboTaTh ObICTpEe, TOCKOIbKY Tpa(UK JOKAIU3YyeTCs B pejiesiaX Mo~ CeTH,
KpPOME 3TOTO OHH 00JIee POCTHI B YIIPABJICHUH B 00CTYKMBaHUU. VICIIOIb30BaHIE MOCTOB MTPUBOAUT
K MOBBIIICHUIO 3()(PEeKTUBHOCTH PabOTHI CETH €IIe U MOTOMY, YTO Pa3paboTUMK MOXKETUCTIOIb30BaTh
pa3HbIe TOIOJIOTUH CPEbl IEPENAUH, a 3aT€M COCIUHUTD ITH CETU ITOCPEACTBOM MOCTOB. IToCKONIBKY
komuteT [EEE 802 pa3pabotai 11 pa3iavyHbIX CETEBBIX apXUTEKTYp 00- MUl ypOBEHb yIpaBlIeHUs
JIOTMYECKUM KaHAJIOM, TO CYLIECTBYET BO3MOXHOCTh OOBEIMHEHMS, HampuMmep, AByX cereil Token
Ring, paspenennbix JIBC Ethernet. JIBC Ethernet mokeT mepechl- jaTh MakeThl TaK K€, Kak
IIOYTAJIbOH MOJKET JOCTaBIIATH IHCbMa, HANKMCAHHBIE HAa WHOCTPAHHOM S3BIKE, €CIM KOHBEPTHI
(maxeTsl) 0(OPMIIEHBI B COOTBETCTBUH CO CTaHIAPTOM.

MocTbl 4acTO UCIONB3YIOT B LIESAX MOBBIIIEHUS O€30MaCHOCTH, T.K. IPOrPaMMHPYIO MOCTBI
Ha IepeAady TOJIBKO TeX IaKETOB, KOTOPBIE COIEPKAT OINpPEACICHHBIE aapeca OTIPaBH- TEIAd U
MOJTyyaTelis, MOXKHO OTPaHUYMUTh KPYTr pabO4YMX CTaHUUN, KOTOpPhIE MOTYT MOCHUIATh U NMPUHUMATH
UHPOPMALIMIO U3 JPYroi MOJACETH, TeM CaMbIM NpPEOTBpallas HECAaHKIMOHUPOBAH- HBIM JTOCTYII.
371eCh 4acTO UCHOIb3YIOT UHTEIIEKTYaIbHbIE MOCTHI.

MoOCTBI MOYKHO TaKKe€ UCIIOJIB30BATh U B LIEJISAX MOBBIIECHUS OTKa30yCTOMYMBOCTH CUC- TEMBI,
€CJIM C TOMOIIIbIO BHYTPEHHHX MOCTOB CBS3aTh J1Ba (DalJIOBBIX cepBepa, KOTOpPhIE MOCTO- SHHO OyIyT
MOJICTPAXOBBIBATH JPYT IpYra, MpHUUeM IIPH STOM CHU3UTCSA YPOBEHb TpaduKa.

MocTbl yBEIMYHMBAIOT NAIBHOCTh OXBaTa ceTH. [[OCKONBKY MOCT pEeTpaHCIHpPYET MaKeT B
[IMPOKOBEMIATETHHOM PEKUME, TO OH (PYHKIIMOHUPYET KaK MOBTOPUTEIb.

AAropuTMBI pabOTHl MOCTOB:

AJIrOPpUTM pa6OTBI Ipo3pavyHoro MocCrta, B KOTOPOM MOCT CTpPpOUT aApPCCHYIO Ta6m/1uy Ha
OCHOBAHHUH ITIACCUBHOI'O Ha6J'IIOILCHI/I${ 3a Tpa(I)I/II(OM.

34



AnTopuT™M MOCTOBHOTO jAepeBa paspadboran ¢upmamu DEC um Vitalink, a B mocnenctun
npuHaT komuteToM IEEE 802.1 kak cranmapT. DTOT alrOpuTM NPUMEHSETCS ISl OObEIUHECHHS
MocTaMu Heckoibkux Ethernet cereii mpu BO3MOXHOCTH CYIIECTBOBaHUS 00Jiee OJJHOTO HEMYC- TOTO
MyTH.

ANTOpPUTM C MapHIpyTH3aIMeH OT UCTOYHMKA Mcmoiib3yeTcs B ceTsax Token Ring u FDDI, B
HEM OTBETCTBEHHOCTh 3a pa3palOTKy s Kajapa IMOJHOTO MapIIpyTa BO3JIaraercs Ha pabodyio
CTaHIINIO — UCTOYHHK. CTaHIUA-OTIIPABUTEIb MIOMEIIAET B MOCHUTAEMBIN B JPYTroe KOJBIO KaJp BCIO
aZpecHyr0 MHPOPMAIIUIO O MTPOMEKYTOUYHBIX MOCTaX M KoJblaxX. [Ipu momydyeHun KaKIoro makera
MOCT IMPOCMATPUBAET IOJIE MAPIIPYTHONH MHPOPMAIIUU Ha HAJTMYKE B HEM CBOCTO HJICH- TU(HUKATOpA.

JomainiHee 3a1aHue:
[IpopaboTka KOHCIIEKTa MPONHIECHHON TEMBI.

Jluteparypa:Uexmapes FO.B. JlokanbHble BEIUUCIUTENBHBIE CeTH : ydyeOHOe nmocodue / Yekmapes HO.B.. —
Caparos : [IpodobpazoBanne, 2017. — 200 ¢
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Tema 17. CereBble ycTpoiicTBa
3ausrue 17 (Jiekuus)

KuroueBbie Bonpockl — CeTeBble yCTPOMCTBA U UX Ha3HAUEHUS.
Ipensinymme 3Hanns odyqaromuxcs: Apxurekrypa 9BM u BC

PesyiabraTrel  00y4eHus — OpraHusanus UEJICHAIPABICHHONW I103HABATEIbHOU
JESTEIbHOCTH CTYIEHTOB 110 OBJIAJIEHUIO IIPOIPAMMHBIM MaTEPHATIOM.

3agaya — wu3ydyeHHE NPUHUUIOB PAOOTHI M MNPEUMYILECTBA HCIIOJIB30BAHMS CETEBBIX
YCTPOMCTB.

Nudopmanus o teme:

[Tpu oObenMHEHNN OOJIBIIOTO YKCIa pad0YMX CTaHIMI HanboJee 11eIeco00pa3HbIM SBISETCS
CO3JIaHHE B OTJCIIBHBIX MECTAX JIOKAIBHBIX CETeH, KOTOPBIE 3aTeM O0BEIUHATD MEXY COOOH.

Jlis coenvHeHust MeX1y cOOO pa3IMYHBIX JIOKAJIbHBIX ceTel TpeOyroTCs yCTpOilCcTBa, KOTOphIE
YIPaBJIAIOT HOTOKAMH HH(OPMALIHH:

e Konmenrparop (Hub)

o KommyTtarop (Switch)

e Mapupyrusarop (Router)

e Mocrt (Bridge)

o IloBropurens (Repeater)

e Touka nmocryna (Access Point)
e bpanamayap (Firewall).

Camblii pocToif crioco0 MOCTPOECHHUS JTOKAIBHBIX CETEH - 3TO MCII0JIb30BaHUE MOBTOPHUTEJIEH,
KOTOpBIE PEAU3YIOT CETEBOre COCAUHEHHUE IIYTEM ITIOBTOPEHMS DJIEKTPUUECKOrO0 CUTHAjA «OAVH B
OJIuH». BBIBAIOT OJTHONOPTOBBIE MOBTOPUTENIN M MHOTONIOPTOBBIE. K mopTaM mpucoeTuHsI0TCs Kadeu.
IIpu 5TOM NOBTOPUTEIH JOJDKEH IPUHUMATDL CUTHAL, JAJIE€ PACIIO3HABATh €0 IIEPBOHAYAIBHBIN BUL, U
TE€HEpUPOBAThH HA BBIXOJIE €r0 TOYHYIO KOmuto. [Ipr 3ToM MOKeT BOZHUKHYTh podiema, Ipu KOTOpOH 1o
JBYM U 0oJiee mopTaM MPpUXOAST MaKeThl B OJJHO U TO e BpeMs. Jpyras npobiiema - 6€301acHOCTh - BCe
MTAKETBI JOXOAAT JI0 BCEX KOMIIBIOTEPOB CETH, II0O3TOMY CYLIECTBYET BO3MOKHOCTb
HECaHKIIMOHMPOBAHHOIO J0CTyMNa K nHpopmanuu. W, HakoHel, emé ofHOM npoOieMoit SBIseTcs TO, YTO
KOIMHMPOBAHHUE ITAKETOB MOBBIIIAET HATPY3KY HA CETh, IPUUYEM BECbMa CYIIECTBEHHO (BeCh Tpaduk
CErMEHTa CeTH MOCTYNAET K KaX/JI0My U3 KOMIIBIOTEPOB U TEM CaMbIM 3arpy>KaeT CEeTh).

KommyTaTopsl yMeIOT KOHOUTYPHUPOBATH MEPCOHATBHO KaX/IbIii CETMEHT CETH U yCTAaHABIIUBATh
COOTBHTCTBYIOIIUH pekuM paboTsl. [Ipu nmpuéme/nepeaadn makeToB JaHHBIX OHU HE OTHPABIISIFOT €ro
Cpa3y BO BCE BBIXOJHBIC MTOPTHI, a JIUIIb B T€, KOTOPHIE MOACOSTNHEHBI K YCTPOMCTBAM TOTOBBIM €T0
npuHATE. KOMMyTaTop XpaHUT B TaMsITH TaOJIHUIy KOMMYTAIIHH, B KOTOPOH YKa3bIBAETCSl COOTBETCTBHE
MAC-anpeca (yHUKaJIbHBIA UACHTU(PHUKATODP, TPUCBAMBAEMBINH KaX/101 eTuHUIIE
000pyI0BaHUSI KOMITBIOTEPHBIX CeTel) y3i1a MOpTy KoMMyTaropa. KoMmyTaTOpbl IPOU3BOIAT Nepeavy
Ha ocHOBaHMH MAC-aipecoB yCTpONCTB MO TabnuIaM IMoUcKa HUHTEp(HEHCOB CBA3aHHBIX C
cootBercTBYOIIMM MAC-anpecoM. OOBIYHO KOMMYTATOPBI HCIIOJIB3YIOT B CETSIX C MPOCTON TOMOJIOTHEN
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B BHJIC 3BE3/IbI, PU KOTOPOW paboyasi CTAaHIUs CBsI3aHa HAIPSIMYIO B TYTUIEKCHOM PEKHUME CO BCEMH
JIPYTUMU pabOYMMU CTAaHIIUAMH. TaKkoe pelIeHUe B HACTOSIIEE BpeMs SBISIETCS HauboJiee
pactpocTpaHEHHBIM B JIOKAIBHBIX CETAX (IIPU OMPEAeIEHHBIX OTPAHUYCHHUSIX HA YHUCII0 pabOUnX
CTaHITUN).

MapumpyTu3aTopsbl CETEBOE YCTPOMCTBO, IEPECHIIAIONIEE TAKETHI TaHHBIX MEXY
Pa3IMYHBIMU CETMEHTAMHU CETH U MPUHUMAIOIIEe PEIIeHUs HA OCHOBAaHUHM MH(YOPMAIIMH O TOMOJIOTUU
cetu. OOBIYHO MapHIpyTHU3aTOP UctioNb3yeT IP agpec momyuarens, yka3aHHbII B MaKeTax AaHHBIX, U
ornpezenseT no Tabauie MapuIpyTH3aui Hauboee NOAXOASIIUNA MyTh, IO KOTOPOMY CJIEIyeT NepeiaTh
nanHble. Ecnu B Ta0nuile MapiipyTu3alu Ui afpeca HeT OMMCAHHOTO MapIIpyTa, MaKkeT
orOpackiBaeTcs. MapiipyTu3aTop 0ObeAMHAET 10 KpaliHEel Mepe JBe pa3InyHbIe CETH.

MocrT - ceTeBoe 000pynOBaHUE, IPEAHA3HAYEHHOE IS
00BbeIMHEHH s CErMEHTOB (I10JICETH) KOMITBIOTEPHOM CETH pa3HbIX TOMOJIOTHIA U apXUTEKTyp. B oOmem
cllydae KOMMYTAaTOp (CBUTY) M MOCT aHAJIOTMYHBI 110 (PYHKIIMOHAIBHOCTH; Pa3HHILIA 3aKJIF0YAETCS BO
BHYTPEHHEM YCTPOHCTBE: MOCTHI 00pabaThIBAIOT TpahUK, UCHONB3YsI HEHTPAIbHBIH MPOLEccop,
KOMMYTATOp K€ HCIOJIb3YeT KOMMYTAI[HOHHYIO MaTPHILy (almapaTHyIO CXeMy JJIsi KOMMYTaluH
nakeToB). Moct pabotaet B OSI monenu Ha 2 ypoBHe (MAC-ypoBeHb) U IPO3pAYEH IS CETEBBIX
YCTpOHCTB 00JIee BBICOKOTO YPOBHSI.

Touka gocTyna - ycTpoicTBO st 00bEANHEHHSI KOMIIBIOTEPOB B €AMHYIO OECIIPOBOHYIO CETb.

BpanaMayap (ceTreBoii 3KpaH) €CTh yCTPOMCTBO, IPEMATCTBYIONIEE HECAHKIINOHUPOBAHHOMY
NEPEeMCIICHUIO JaHHBIX MCKAY CCTAMMU. Taxoxe ceTeBbIE OKpaHbl 4aCTO HA3bIBAOT (1)I/IJII)TpaMI/I, TaK KakK
UX OCHOBHAs 33J1aua - He MPOITyCcKaTh ((PHIBTPOBATH) MAKETHI, HE MOAXOSIINE IO KPUTECPHH,
onpezaenénHele B KoHpurypauuu. CoBpeMeHHbIe OpaHAMAay3pbl TO3BOJSIOT HACTPAUBATh CETh.
Hanpumep, oHM MOTYT 3aKpbIBaTh MOPTHI , KOTOPBIE PEAJIBHO HE UCIIONIBb3YIOTCA. bpanamaysp Mmoxer
OBITh KaK YCTONCTBOM, TaK U MPOTrPaMMOM, 3aIIMIIAIONIEH BXOJI OTAECIBHOIO YCTPOWCTBA CETH.

Bonpocs! 1J1s1 3aKpenJieHus:

1. YTto Takoe KOHIIEHTPATOP, KOMMYTAaTOp, MapIIPyTU3ATOP, MOCT?
2. Yewm sBnsercs bpanmayap?

3. Uro takoe Touka gocryma?.

Jdomamnee 3aganue:
[TpopaboTka KOHCTIEKTa MPOWIEHHOW TEMBI.

Jlureparypa:

6. Uexmapes O.B. JlokanbpHble BEIYUCIUTETbHBIC CETH : yueOHOE mocodue / Yekmapes HO.B.. —
Caparos : [Ipodobpazosanue, 2017. — 200 ¢
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Temal8 . I'100aabHBIC CETH.

1. Ilpuniune! opranu3zanuu riodanbHbIx ceteil. Kiaccudukanms.
2. Otnuuue r1o0anbHBIX CETEH OT JTOKATbHBIX
3. Opranu3zanusi KOPIOpPaTUBHBIX CETEH.

3ansitue 18(1exums)

KaroueBblie BOIIPOCHI — TCXHOJIOI'MH rno0aIbHBIX CCTGI;'I, MarucCTpajJbHbIC CETU U CETH JOCTYyIIA.

Hpenpinymme 3Hanus odyqarommuxcs: Apxurekrypa 9BM u BC

PesynbTaThl 00y4eHusi — opraHu3aliys Li€JEHANpPaBICHHON IO3HABATEIbHON NEATEIIBHOCTH CTYJEHTOB
10 OBJIA/ICHUIO IPOIrPaMMHBIM MaTE€pUaJIOM.

3agaya — u3ydeHre NPUHIUIIOB paObOTHI TI00ATBHBIX CETEH.
HNudpopmanus o Teme:

['moGanpHbIe ceTH 0OBIYHO CO3JAOTCSA KPYITHBIMH TEIEKOMMYHHKAIIMOHHBIMHA KOMITa- HUSIMU JJIS
OKa3aHHWs TUIATHBIX YCIyr aboHeHTaM. Takue ceTH Ha3bIBalOT MYyOJUYHBIMU WM 00- IIECTBEHHBIMHU.
CylecTBYIOT TakKe€ TaKue IMOHSATHS, KaK OIepaTop CEeTM M MOCTaBUIMK yciyr cetu. ['opasznmo pexe
r100anpHask CeTh MOJHOCTBIO CO3JaeTcs KaKoW-HUOYAb KPYIMHOU KOpIopa- Iuel (Takoi, HampuMmep, Kak
Dow Jones mnmu «TpancHedTb») AJii CBOMX BHYTPEHHUX HYXKI. B 3TOM ciydae ceTh Ha3bIBaeTcs
yacTHOM. O4YeHb 4acTO BCTPEUAETCS U MPOMEKYTOUHBIN BapUaHT

- KOPIIOPATHUBHAS CETh IMOJB3YETCsl YCIyraMi WM 000pYI0BaHHEM OOIECTBEHHOH TTI00AIBHONW CETH, HO
JIOTIOJIHSIET 3TU YCIYTU WM 00OpylOBaHUE CBOMMM cOOCTBeHHbIMU. Haunbosiee TUIIMY- HBIM NIPUMEPOM
3eCh SIBIISIETCS apeHJa KaHaloOB CBSI3M, Ha OCHOBE KOTOPBIX CO3Jar0TCsl COOCT- BEHHBIE
TEePPUTOPUATIbHBIE CETH.

KpoMe BBIUMCIUTENBHBIX TIN100AJbHBIX CETEH CYLIECTBYIOT U JIPYI'Me BHUJbI TEPPUTOPU-
IBHBIX ceTell mepenaun nHpopmanuu. B nepByro ouepens 310 TenedoHHbIE U TenerpadHble ce-
TH, paboTaoIue Ha MPOTSHKEHUH MHOTHX JIECATKOB JIET, a TaKXkKe TeJeKCHas ceThb. BBuy 00Jb-
II0M CTOMMOCTH TJI00aJIbHBIX CEeTel CYIIeCTBYET JOJITOBPEMEHHasl TeHJEHIMS CO3JaHUs €IUHON
[J100aNbHOM ceTH, KOTopash MOXET IepenaBaTh JaHHbIe JHObIX THUIOB. CyIECTBEHHOTO IMpo-
rpecca B 3TOil o01acTW HE JOCTUTHYTO, XOTSI TEXHOJIOTMM JUIsl CO3/IaHUS TaKMX CeTell Hadaiau
pa3pabaThIBaThCsl JOCTATOYHO JABHO - MEpBas TEXHOJOTHUS ISl MHTErpaluy TeIeKOMMYHUKAIH-
onHbIXx ycayr ISDN crana pasBuBarbes ¢ Hauana 70-X romoB. [loka KakIplii TUII CETH CYIIECT-
ByeT OTAEIbHO M HambOoyiee TeCHas UX MHTEerpauus JAOCTUTHYTa B OOJIAaCTH MCIOJIB30BaHUSA 00-
mux nepBuuHbIX cerel - cereit PDH u SDH, ¢ moMonipio KOTOpPBIX CErOAHs CO3[Jal0TCsl MOCTO-
SIHHBbIE KaHAJIbl B CETSX ¢ KOMMYyTauuel aboHeHToB. TeM He MeHee, KaxkJast U3 TeXHOJIOTUH, KaK
KOMITBIOTEPHBIX CETeH, Tak M Tele(QOHHBIX, CTApaeTCs CErOJHs IepeAaBaTh «Uy>KO» I Hee
TpapuK ¢ MakCUMaJIbHOU 3(h(PEKTUBHOCTHIO, a MOMBITKH CO3/1aTh MHTETPUPOBAHHBIE CETH Ha HO-
BOM BUTKE Pa3BUTHs TEXHOJIOTUH MPOJOJDKAIOTCS IMOJ MpeeMCTBEHHbIM Ha3BaHueM Broadband
ISDN (B-ISDN), To ecTh HIMPOKOIOJOCHOH (BHICOKOCKOPOCTHOM) CETH C HHTErpaIfel yCIyT.
Ceru B-ISDN Oyayr ocHoBbIBaThca Ha TexHosorun ATM, Kak yHUBEpCAJIbHOM TpaHCIOPTE, U
HOJ/IEP)KUBATh PA3IUYHbIE CIYKObl BEpPXHErO YPOBHS JJIS PACIpPOCTPAHEHHS KOHEYHBIM I10JIb-
30BaTeNsIM CeTH Pa3HOOOpa3HON MH(pOpMAalMK - KOMIBIOTEPHBIX JAHHBIX, aylAWO- M BUICOUH-
dopmanuu, a TaKkKe OpraHu3ali HHTEPAKTUBHOTO B3aUMO/ICHCTBHUS MOJIb30BaTENEH.
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XOTsl B OCHOBE JIOKQJIbHBIX U IJI00aNbHBIX BBIUUCIUTENBHBIX CETeH JICKUT OJIUH U TOT e
METOJI - METOJ KOMMYTAIIUH MaKeTOB, INI00ATbHBIE CETH MMEIOT JOCTAaTOYHO MHOTO OTJIMYUN OT
JIOKQJIBHBIX CeTeil. DTH OTJIMYMS KacaloTCs KaK MPUHIMIOB paboThl (Hampumep, NPUHIMIIBI Map-
MIPYTU3AIMK TIOYTH BO BCEX THUMAX IIIOOAIBbHBIX ceTed, kpome cereii TCP/IP, ocHoBaHbl Ha
peBApUTEILHOM 00pa30BaHUN BUPTYAIBLHOTO KaHala), TaK ¥ TEPMUHOJIOTHH.

TexHonoruu TIIOOANBHBIX CETEH OMPEACNAIOT JBa THMA WHTepdeiica: «ImoIb30BaATEIb-
cetb» (UNI) u «cetb-cetb» (NNI).

I'noGanbHbBIE KOMIIBIOTCPHBIC CCTHU pa60Ta10T Ha OCHOBEC TCXHOJIOTMHM KOMMYTAalHUHU ITaKe-
TOB, KaApOB U AYECCK.

I'moGanbHbBIE CETH ACIIATCA Ha MaruCTpajJbHBIC CETU U CCTHU AOCTYIIA.

Bomnpoce! 1151 3aKkpenJieHus :

1. KakoB npuHIuI paboThl TI00aTbHBIX ceTei?
2. Yem sBasercas ATM?

3. Uro Takoe UNI u NNI?.

JlomaiHee 3ajaHue:
[IpopaboTka KOHCIIEKTa MPOHIECHHON TEMBI.

Jlureparypa:

7. Yexkmaper FO.B. JlokanbHbIe BRIUMCTUTENBHBIC CETH : yueOHOe mocooue / Yekmaper FO.B.. —
Caparos : IIpodobpazoBanue, 2017. — 200 ¢
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Temal9. YnpasiieHue ceTbio

1. ITpoTOKOIBI yIIpaBICHHUS.
2. CereBble ONEpallMOHHBIE CUCTEMBI.
3ausTue 19(1eknus)

Ki1roueBble BONPOChI — TEXHOJIOIMHU INIOOAJIBHBIX CETEH, MarucTpajbHble CETH U CETU AO0CTYIIA.
IIpensinymme 3Hanus odyqaromuxcs: Apxurekrypa 9BM u BC

PesyibraThl 00y4yeHHMsl — OpraHu3anys LEJICHAIPABICHHON I03HABATENIbHOM JESTEIbHOCTU
CTYZAEHTOB I10 OBJIAJICHUIO IPOIPAMMHBIM MaTEPUAIIOM.

3agaya — u3ydyeHue NPUHIUIIOB yIpaBiIeHUs paOOTOM BHIYUCIUTENIBHBIX CETEH.

HNudpopmanus o Teme:

TunuyHas ceTb COCTOUT U3 MHOXKECTBA YCTPONCTB pa3iIMyYHBIX MPOM3BOIUTENCH. YIpaBiiTh
TaKOM CeThbI0 BO3MOXHO TOJBKO IMPHU HAIWYMM CTaHJAPTHOTO, HE 3aBUCSILErO OT IPOU3BOAUTEIS
npoTokosia ynpasieHus. CaMblM HONYJISPHBIM —CTaHJAPTHBIM IPOTOKOJOM  YIpaBJIEHUS B
COBPEMEHHBIX CETSAX SBIISCTCS MPOCTOW MPOTOKOJN yrpasieHus cerbio (Simple Network Manage-
ment Protocol, SNMP). Illupokoe pacmnpocTpaHCHHE OH IOJYYHJI B CHJIYy CBOCH THOKOCTH W
pacupsiemoctd — SNMP mo3BossieT onuchBaTh 00BEKTHI 711 CAMBIX Pa3HBIX YCTPOHCTB.

OOblyHO mpH  Hcnonb3oBaHuM SNMP npucyrcTBYlOT yhpaBiasieMble U YHPaBISIOLIUE
cuctembl. B coctaB ynmpaBisieMOil CUCTEMBI BXOAUT KOMIIOHEHT, Ha3bIBAEMBIN aeeHmom, KOTOPBIA
oTnpaBisieT OT4YéThl ympasistomed cucreme. [lo cymectsy SNMP  arentsl nepeparor
yIpaBlIeHYECKY0 HWHGOPMAIMI0O Ha YOPABISAIONIME CHUCTEMBl KaK IEpeMEHHbIE (Takue Kak
«CBOOOHAS TIa- MATBY, MM CUCTEMBI», «KOJIMYECTBO PaOOTAIOIIMX IIPOIIECCOBY).

VYhopapisiomas cucTeMa MOXeT MOIy4duTh HH(GOpMAIMIoO dYepe3 omepalud HpoTOKoJa
GET, GETNEXT u GETBULK. AreHT MOXeT caMOCTOSTEIbHO 0€3 3ampoca OTIpPaBUTH JaHHbIE,
ucnonb3ys onepanuio mporokoga TRAP wmm INFORM. Vnpapnsmoomnme CHUCTEMBI MOTYT TakKke
OTNPaBIATh KOH(QUIYpallMOHHBIE OOHOBJIEHUS WM KOHTPOJMPYIOIIME 3alpOChl, HCIONb3YS
onepanuio SET 1m1s1 HemocpencTBEHHOro yrpasieHusl cucteMoi. Onepanuu KOHPUTYpUPOBaHUS U
yIIpaBJIEHUS] MCIIOJB3YIOTCS TOJBKO TOTJa, KOTJa HY>KHbl U3MEHEHHUSI B CETE€BOM MH(Pa- CTPYKTYype.
Omnepany MOHUTOPUHTA OOBIYHO BBIMOIHAIOTCSA Ha peryisipHoil ocHoBe. [lepeMeHHBIe, 1OCTYNHbIE
yepe3 SNMP, oprannsoBaHbl B Mepapxuu. ITH UEpapXUH U Jpyrue MeTaJaHHble (Takue, Kak THI U
olnucaHue NepeMeHHol) onuckiBatoTcs bazamu Ynpasinstomeit Uadopmanuu.

CereBasg omepalMoHHasi cucTeMa oOecnedYuBaeT TMOAJEPKKY CETeBOro 00OpyIOoBaHUS,
CETEBBIX IMPOTOKOJIOB, MPOTOKOJIOB MapUIpyTH3alHd, (QUIBTPAMU CETeBOro Tpaduka, MocTyma K
yAAJIEHHBIM pecypcaM U Ip.

[Tpumepamu ceTeBbIxX omnepaimoHHbXx cucteM ciayxat: Novell NetWare, Microsoft Windows
(95, NT u 6onee no3anue), paznuunbie UNIX cucrtemsl, Takue kak Solaris, FreeBSD, pa3nuunsie
GNU/Linux cuctemsl u np. CereBass OC mpenocTaBiseT BUPTYaTbHYIO BBIUUCITH- TEIBHYIO CUCTEMY
HE TIOJHOCTBIO CKpBIBAIOIIYIO PACIPECICHHYIO MPUPOJLY CBOETO pEalbHOTO MPOTOTHIIA.
[Tonp30BaTento HEOOXOAMMO IOMHHUTH, YTO MPU pabdoTe C CETeBBIMH pecypcaMu HEOXOIUMO
BBITIOJIHUTH 0co0Oble omepanuu. B pacnpenenenasix OC cereBble PEeCypChl MPEAOCTABISIIOTCS
MIOJIB30BATENIO B BUJIE €JUHOM LIECHTPAIN30BAHHON BUPTYAJIbHON MAILIWHBI.
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CereBple CpelcTBa JENATCA HAa TPU KOMIIOHEHTA: CPEACTBA NPENOCTABICHUS JIOKAJIBHBIX
pecypcoB M yciayr B oOlee IMOJb30BaHHE — CEpPBEpHasl 4acTh; CPEACTBA 3ampoca JIOCTyna K yna-
JIEHHBIM pPECypcaM CETH — KJIMEHTCKas 4YacTh; TPAHCIOPTHBIE CPEACTBA, KOTOPBHIE COBMECTHO C
KOMMYHHKAITHOHHON CHCTEMOW 00ECIIeUUBAIOT Mepeiady COOOIIEHUNH MEXKITy KOMIBIOTEPAMHU CETH.
COBOKYITHOCTh CEPBEPHOM U KIIMEHTCKOM YacTel, MPeJoCTaBISIONUX JOCTY K KOHKPET- HOMY THUITY
pecypca KOMIIBIOTEpa, Ha3bIBAIOTCS CETEBOM CityxkO00il. B ceTsix c BbLAENEHHBIM cep- BEPOM
UCIOJNB3YIOT crenuanbHble Bapuanthl OC, ONTUMHU3UPOBAaHHBIE ISl paboOThl 10O C cep- Bepamu,
100 ¢ KJIMEHTaMHU.

Bomnpoce! 1151 3aKkpenJieHus :

1. Kakue BUIbI TPOTOKOJIOB €CTh?

2. Uto obecrnieunBaeT ceTeBas cucTema’?
3. Uro takoe UNIX cucrema?

JlomaiHee 3ajaHue:
[IpopaboTka KOHCIIEKTa MPONHIECHHON TEMBI.

Jlureparypa:

8. Uekmapes FO.B. JlokanbHbIe BRIUMCTUTENBHBIC CETH : yueOHOe mocooue / Yekmapes FO.B.. —
Caparos : [IpodobpazoBanue, 2017. — 200 ¢
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Paznea 8. IIpoekTnpoBanne JIBC
Tema 20. Metoguka pacuyera konpurypauuu cetu ETHERNET

3ansaTue 20 (mpakTHYeCcKoe)

Ki1roueBble BOPOChI — METOIUTA pacyeTa KOHPUIypaluu CeTH.
IIpensinymme 3Hanus odyqaromuxcs: Apxurekrypa 9BM u BC

Pe3yJII>TaTI>I oﬁyqe}mﬂ — OpraHu3anus HeHeHaHpaBHeHHOﬁ IMO3HaBaTEJILHOM JACATCIIBHOCTHU
CTYACHTOB 110 OBJIAICHUIO IIPOI'PaMMHBIM MAaTCPHUAJIOM.

33[{3‘13 — U3YyHUCHUC TPUHIHUIIOB YIIPABJICHUS pa60T0171 BBIUMCIIMTEIBHBIX CETEH.

Nudopmanms o teme:

["apaHTHIO KOPpPEKTHOM paboOThl CeTH HaeT COOJ0JIEHHE MHOTOUYMCICHHBIX OTpaHUYCHUH,
YCTAHOBJICHHBIX JUTS Pa3IMYHBIX CTAaHIAPTOB (BU3HUECKOro YpoBHs ceteit Ethernet.

Haubonee yacto mpuxoauTcst MPOBEPSITh OTPAHUYCHUS, CBSI3aHHBIC C JJIMHON OT- JEJIBHOTO
CerMeHTa Kabes, a TakKe KOJUYSCTBOM TOBTOpHUTENEH M o0miei nuuHoi cetu. [Ipa- Buma «5-4-3»
JUIS KOAKCHUAJIBHBIX CETeH M «4-X XaboB» JJIs CETEH Ha OCHOBE BHTOW Mapbl M ON- TOBOJOKHA HE
TOJIBKO JAIOT TrapaHTUU PabOTOCIOCOOHOCTH CETH, HO M OCTABJISIIOT OOJIBIION

«3amac mpOYHOCTU» ceTH. Hampumep, eciiv mocYUTaTh BpeMsl IBOMHOrO 00OpOTa B CETH, CO-
crosimet u3 4-x moBroputenedt 10Base-5 u 5-Tu cermeHTOB MakcumanbHbd JumHBL 500 M, TO
OKa)keTCs, YTO OHO cocTaBisgeT 537 OMTOBBIX MHTEpBasa. A Tak Kak BpeMs Nepeiayd Kaapa Mu-
HUMAaJILHOM JUTMHBI, COCTOSIIIIETO BMeCTe ¢ mpeaMOyoi 72 GaiT, paBHO 575 OMTOBBIM MHTEpPBA- JIaM,
TO BHJIHO, YyTO pa3pabortuuku craHaapra Ethernet ocraBunm 38 OMTOBBIX MHTEpBana B Kaue- CTBE
3araca Juist HajeskHocTu. Tem He MeHee, koMuTeT 802.3 TOBOPHT, UTO U 4 JTOMOTHUTEIBHBIX OUTOBBIX
MHTEPBaJIa CO3/1al0T JOCTaTOUHBIN 3amac HaJeKHOCTH.

Komurer IEEE 802.3 mpuBOAMT HCXOAHBIC HaHHBIE O 3aJePKKaX, BHOCHMBIX IOBTO-
pUTENSIMU U DPA3IMYHBIMU CpeJaMH Tepefaud MaHHbBIX, JUIS TeX CIEHUATHCTOB, KOTOPbIE XOTST
CaMOCTOSITEJIbHO PAacCCUUTHIBATH MAaKCUMaJIbHOE KOJHWYECTBO TOBTOPUTEICH M MaKCUMAaJIbHYIO
00LIYI0 UTMHY CETH, HE JOBOJIbCTBYSCH TEMH 3HAUEHUSIMHU, KOTOPBIC MIPUBEACHBI B MpaBUiax «5-4-3»
u «4-x xaboB». OCOOCHHO Takue pacyeThl TMOJE3HBI MJISi CETEH, COCTOSIIUX W3 CMENIaHHBIX
KaOeNbHBIX CHCTEM, HAaPUMEp KOAKCHAIHHOTO M BOJOKOHHO-ONTUYECKOTO, Ha KOTOPHIE MpaBUiia O
KOJIMYECTBE MOBTOPUTENICH HE paccuuTaHbl. [Ipu 3TOM MakcUMalibHas JIMHA KaXXI0TO OT- JACIBHOTO
(U3UYECKOTO CETMEHTA JI0JKHA CTPOTO COOTBETCTBOBATH CTAHAAPTY.

UrtoOw1 ceth Ethernet, cocrosias u3 CErMEHTOB pa3IuIHON PU3NUECKON MTPUPOIBI pabo- Tasa
KOPPEKTHO, HCO6XOJ11/IMO BBIITOJTHCHHUE YETHIPEX OCHOBHBIX yCHOBHﬁZ

- KOJIMYECTBO CTAHIIMU B ceTy He Ooiee 1024;

- MakCHUMaJlbHas JUTMHA KaXJOTo (U3MYECKOT0 CerMEeHTa He 0ojiee BEeTUYMHBI, OTpe-
JIeICHHON B COOTBETCTBYIOIIEM CTaHIapTe (PU3UUECKOTO YPOBHS;

- BpeMms JBoitHoro obopora curnaia (Path Delay Value, PDV) mexnay nBymst caMbIMH
yAaJeHHBIMU IPYT OT Jpyra CTAaHLIUSIMHU CeTH He OoJiee 575 OUTOBBIX MHTEpPBAa;

- cokparienue mMexkaaposoro untepBana IPG (Path Variability Value, PVV) npu npo-
XO0XJIEHUH TTOCIIE0BATEIbHOCTH KaJpOB Yepe3 BCe MOBTOPUTEIH JOJKHO OBITH HE OO0JIbIIIE, YeM
49 6uToBBIX MHTEpBaJa. Tak Kak MpH OTIpPaBKe KaJpOB KOHEUHBIE y3IIbI 00ECIIEUNBAIOT HAYaIh-
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HOE MEXKAJPOBOE pacCcTOsTHUE B 96 OUTOBBIX MHTEpPBaJa, TO MOCIE MPOXOKICHUS MOBTOPUTEIS
OHO JIOJDKHO OBITh HE MeHbIIe, 4eM 96 - 49 = 47 GuTOBBIX HHTEpBAa.
CoOumtoieHre 3THX TpeOoBaHUI 00ecreunBaeT KOPPEKTHOCTh PA0OTHI CETH JIaXe B CIIy- YasX,

KOTJla HapYIIATCS TMPOCThIC MpaBUia KOH(MUTYPUPOBAHHS, ONPEACISIONINE MaKCHMajlb- HOC
KOJIMYECTBO TIOBTOpUTENEH 1 0011yt0 uinHY ceTd B 2500 M.

Pacuer PDV
Jis ympomieHus: pacdeToB OOBIYHO HCIONB3YIOTCS crpaBounblie naHHble IEEE, comep-

JKalue 3HAYCHUS 3aJEp>KEeK pacpoCTPaHEHUs CUTHAJIOB B MOBTOPUTENSX, MPUEMONEPEIaTUMKAX U
pa3inuuHbIX ¢u3nyecKkux cpenax. B tabmuue 6 mpuBeneHbl JaHHbIE, HEOOXOAMMBIE ISl pacue- Ta
sHaueHust PDV mns Beex ¢umsudeckux cranmaptoB cereid Ethernet. butoBsiii nHTEpBan 000- 3HA4YCH

Kak bt.
Tun ba3a je- | bBa3a ba3a 3anep:k MaxkcumaJjb
cerMeH BOI'O npome- MpaBoro Ka HasiIJIMHA
Ta CerMeHT | "KYTOYHOT CerMeHTa, cpenbl cerMeHTa, M
a,bt 0 bt Ha 1m, bt

CerMeHTa,

bt
10Base-5 11,8 46,5 169,5 0,0866 500
10Base-2 11,8 46,5 169,5 0,1026 185
10Base-T 15,3 42,0 165,0 0,113 100
10Base-FB — 24,0 - 0,1 2000
I0OBase-FL 12,3 33,5 156,5 0,1 2000
AUI (> 2 m) 0 0 0 0,1026 2+48

Tabnuua 1. Jlanuslie 1uia pacyera 3Hauenust PDV

Komurer 802.3 MakcuMalbHO YHPOCTHI BBINOJTHEHUE pacyeToB. JlaHHBIE, MPUBEICHHBIC B
TabynIe, BKJIIOYAIOT Cpa3y HECKOJbKO STaloB IPOXOXKIAEHMUS CHUTHalda, Takue Kak 3aJepiKKH,
BHOCHMBIE TIOBTOPUTEJEM, COCTOSIT M3 3aJePKKH BXOJHOTO TpPAaHCHUBEPA, 3aJIEPKKU OJIOKa TMo-
BTOPEHUS U 33JIEPKKU BBIXOJHOTO TpaHCHBepa. B Tabiuiie Bce 9TH 3aJePKKU TIPEICTABICHBI OTHOM
BEJIMUMHOM, Ha3BaHHOM 0a3oi cermeHTa. CKIIaapIBaTh 3aJ€P>KKH JBAXK]IbI, BHOCHMBIE Ka- Oenem, He
HY>KHO — B TaOJHIle TAIOTCS yIBOCHHBIC BETMUMHBI 33/IEPXKEK JIJIS KQXKI0TO THIA Ka- Oes.

Hcnonb3oBaHue TaONUYHBIX MOHATUMN JIEBBII CETMEHT, IPaBbIii CETMEHT U MPOMEXKYTOY- HbIH
CErMEHT PAaCCMOTPEHO Ha MPHUMEpPE CETH, IPUBEAECHHON Ha pUCYHKE 6.

JIEeBBIM cerMeHTOM Ha3bIBaeTCs CCIMCHT, B KOTOPOM HAQYHUHACTCA IMYyTh CUTHAJIA OT BBIXO- 1a
nepefarynka KOHeuHoro ysna. Ha pucyHke 310 cermeHT 1. 3aremM cHrHan HpOXOAUT 4Yepe3
IPOMEXYTOUHBIE CETMEHTHI 2 — 5 M MPUXOJUT JI0 HanboJiee yAaIeHHOTro y3ja cerMeHTa 6, Ko- TOpbIit
Ha3bIBaeTCs NpaBbiM. MIMEHHO 37ech B XyALIEM cClydae MPOMCXOAMUT CTOJIKHOBEHHE Kal- POB U
BO3HHMKAET KOJUTU3US, YTO U MO/Ipa3yMeBaeTcs B TaOIUIIE.

C KaXJpIM CETMEHTOM CBsi3aHa MMOCTOSIHHAS 33/IepkKKa, Ha3BaHHAs 0a30l, KOTOpas 3aBU- CUT
OT TUIIA CETMEHTAa W OT MOJOXKEHHUS CerMEHTa Ha MYTH CHUTHaia (JIEBbIM, MPOMEXYTOUHBIM WK
npaBblit). baza mpaBoro cermeHTa, B KOTOPOM BO3HMKAeT KOJUIM3MS,, HAMHOIO MPEBBIIIAET

0a3y J1€BOTO 1 MTPOMEKYTOUYHBIX CETMEHTOB.
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C KaxJpIM CErMEHTOM TaKXe CBs3aHa 3aJlepyKKa paclpoCTpaHEHHs] CUTHalIa BJIOJIb Kale- Jis
CETMEHTA, 3aBUCSAIIAsl OT JJUHBI CETMEHTAa M BBIYHCIsAEMas MyTeM YMHOXCHHS BpPEMEHHU pac-
MPOCTPAHEHHUSI CHUTHAJIA M0 OJHOMY MeTpy Kabens (B OMTOBBIX MHTEpBalax) Ha JIMHY KaOelns B
MeTpax. Pacder 3akimouaeTcss B BBIYMCIICHHUU 3a/IEPKEK, BHOCHMBIX KaXKIBIM OTPE3KOM Kalems
(mpuBeneHHAsl B TaONIUIE 3aJepKKa CHTHana Ha 1 M kabels yMHOXaeTcs Ha JJIUHY CETMEHTa), a
3aTeM CyMMHPOBAHHMH 3THUX 3aJepikeK ¢ 0a3aMu JIEBOTO, MPOMEXKYTOUYHBIX M MPAaBOIO CETMEHTOB.
O6miee 3nauenue PDV He nomkHO TIpeBbIaTh 575.

L A
500 b ’ 500

10Base-FB 10Base-FB

Cerment 3 Tiponee " Cerren 4
S e
L n ’ Foreripatopd
1000 = : 600 50
10Base- FL 10Base-FB

Cermenr 2

A N
=

100

—
10Base-T

Cerntent 6
Cermenr 1

JTlessrit
cerment

Pucynok 1. [Tpumep cetu Ethernet

Tak kak JeBbId U MPaBbIii CETMEHTHI UMEIOT PA3NIMYHbIC BEIMYMHBI 0a30BON 3a/IEP>KKH,TO B
ClIy4ae pa3jMyYHbIX TUIIOB CErMEHTOB Ha YJAJICHHBIX KpasxX CeTH HEOOXOIMMO BBHITIOJHUTH PacueThl
JBRX/Ibl: OJWH pa3 MPUHATh B KauecTBE JIEBOI'O CETMEHTA OJHOTO THIIA, a BO BTOPOH — CErMEHT
JIpyroro tuna. Pe3yibratoM MOKHO CUMTaTh MakcuMaibHOe 3HaueHue PDV. B nmpume- pe kpaitHue
CEerMEHTBI CETH MPUHAJJICKAT K OgHOMY TUIy — ctannapty 10Base-T, cnenoBa- TenbHO, JBONHOM
pacuet He Tpebyercs. Ecnu ske cerMeHThI OB Pa3HOTO THIA, TO B IEPBOM CIIydae HYXKHO OBLIIO OBl
IPUHATH B KAYECTBE JIEBOI'O CETMEHT MEXAY CTaHLMEH U KOHLIEHTpaTo- poM 1, a BO BTOPOM CUHMTATh
JIEBBIM CEIMEHT MEX/1y CTaHIIMEeH U KOHLIEHTPATOPOM 5.

[IpuBeneHHas Ha PUCYHKE CEThb B COOTBETCTBHM C NMPaBWIOM 4-X XaboB He SBISETCS KOp-
PEKTHOM — B CETH MEX]IY y3/1aMu cerMeHTOB 1 u 6 umeercs 5 xaboB, XOTS HE BCE CETMEHTHI SIB-
nstorest cermeHtamu 10Base-FB. Kpome Toro, obmas anunna cetu paBHa 2800 M, 4uTo Hapyiiaer
npasuiio 2500 m.

Pacuer 3Hauenus PDV nmua paccmarpuBaeMoro mpumepa:
JleBbIit cermenr 1: 15,3 (6a3a) + 100 x 0,113 = 26,6.

[TpoMeKyTOUHBIH cCerMeHT 2:
[TpoMeKyTOUHBIH cerMeHT 3:
[TpomexyTOuHBIN CeTMEHT 4:

[TpoMeKyTOUHBIN CerMeHT 5:

I[TpaBblii cermeHT 6:

33,5+ 1000 x 0,1 =133,5.
24 +500 x 0,1 - 74,0.
24 +500 x 0,1 - 74,0.
24 +600x 0,1 - 84,0.

165 + 100 x 0,113 = 176,3.

Cymma Bcex coctaBmsitonux naet 3HaueHue PDV, paBHoe 568,4.

[Tonyuyennoe 3HaueHne PDV meHbllle MakCHMMalbHO JTOMYCTUMOW BEIWYUHBI 575, U, cre-

JIOBaTEIIbHO, CETh MPOXOIUT 10 KPUTEPHIO BPEMEHH BOMHOTO 00OpOTa CHTHAlIa, HECMOTPS Ha TO,
4yTO ee 001mas JuiHa coctapiseT Oonpine 2500 M, a KOIMYECTBO MOBTOpUTENEH — OosbIe 4-X.
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Pacuer PVV

UroObl mpu3HaTh KOH(PUIYpaLMI0 CETH KOPPEKTHOH, HYKHO pPAaCCUUTATh TAKKE YMEHb-
HIEHHE MEXKAJApOBOr0 MHTEpPBaja IOBTOPUTENISMHU, TO €CTh Benuuuny PVV.

Jns pacuera PVV Takke MOKHO BOCHOJIB30BaThCS 3HAUECHUSIMU MAaKCHUMAaJbHBIX Be- JIMYUH
YMEHbILIEHUSI MEKKAIPOBOIO0 MHTEPBAJA MPHU MPOXOKICHUH MOBTOPUTENEH Pa3TUUHbIX (PUIUUECKUX
cpen, pekomenaoBanubiME |EEE u nmpuBenennbiMu B Tabnuie 2.

Tun cermenra Iepenarommii cerment, bt IIpomeskyTOUYHBIN cerMeHT, bt
10Base-5 unu 10Base-2 16 11
10Base-FB — 2
10Base-FL 10,5 8
10Base-T 10,5 8

Tabmuua 2. CokpaiieHre MeXKaIpoBOro HHTEPBaia MOBTOPUTEISIMHU

B cooTBeTcTBUM ¢ ’TUMU AaHHBIMH paccuuTaeMm 3Hauenue PVV s nmpumepa.

Jlesbrit cerment 110Base-T: cokpamenue B 10,5 bt.
[Tpomexxyrounsiii cerment 2 10Base-FL: 8.

[TpomexyTrounsiii cerment 3 10Base-FB: 2.
[Tpomexyrounsrii cerment 4 10Base-FB: 2.
[Tpomexyrounsrii cerment 5 10Base-FB: 2.

Cymma 3TuX BenuuuH gaer 3HadeHue PVV, paBHoe 24,5, 4TO MeHbUIE NPENEIBHOIO 3HA-
yeHus: B 49 OUTOBBIX MHTepBajia. B pe3ynbraTe NpuBEACHHAs B IMPHUMEPE CETh COOTBETCTBYET
crangaptam Ethernet mo Bcem mapamerpam, CBS3aHHBIM U C JUIMHAMH CETMEHTOB, U C KOJIMYECT- BOM
MTOBTOPUTEIIEH.

Eciu pacyeTbl NMOKA3bIBAKOT, YTO CCTh Hepa60Tocnoco6Ha, TO I TMIPEOHNOJICHUS 3THUX OTI'pa-
HUYCHUU npeajararoTces CJICAYyromune METOAbl:

1. VYmMeHblieHue JUIMHBI KaOenel ¢ ebl0 CHIKEHUS 3aJePKKU MPOXOXKICHUS CUTHATA
O ceTH (ecTu BO3MOKHO).

2. YMeHbIIIEHUE KOJMYECTBA KOHIICHTPATOPOB MAJSl CHUKCHHsS 3aJepkKeK (eciau Bo3-
MOXHO).

3. BriOop kabens ¢ HanMmeHbIlel 3aaepxkkoil. Kabenu pa3iandHbIX MapoK MMEIOT pas-
HBIE 33JICP)KKH, TO €CTh Pa3HblE CKOPOCTH PACHpOCTpaHEHUsl CUrHana. Pasnmnumsa mMoryr nocTu-
rats 10%.

4. Pa3OueHue ceTw Ha JIBe YacTH WM OoJiee ¢ MOMOIIBI0 KOMMyTaropa — OoJiee paau-
KanbHBI MeToa. KoMMyTaTop cHUXkaeT TpeOoBaHuUs K CETH BO CTOJIBKO pa3, HA CKOJILKO CerMEH-
TOB (301 KoH@hauxma) oH pa3duBaeT ceTh. [ KakI0il HOBOW YacTH CETH TpeOyeTcsl MpOu3Be-
CTH pacueT paborocnocoOHOCTH emle pa3. CerMeHT, KOTOPhIH MPUCOECTUHSIET KOMMYTAaTOp, TaK-
K€ BXOJIUT B 30HY KOHGHAIUKMA, U €TO HAZI0 YIYUTHIBATh IIPH pacyeTax.

Boi6op koHpurypauun Fast Ethernet
s onpenenenus paborocnocodbnoctu cetu Fast Ethernet crannapt IEEE 802.3 npenna-raer

JBE MojienH, Ha3biBaeMble Transmission System Model 1 u Transmission System Model 2. IlepBas
MOJIEJIb OCHOBaHAa Ha HECKOJbKUX HECIOXKHBIX MpaBwiaXx. OHa HCXOAMT U3 TOrO, 4YTO BCE
KOMITOHEHTHI CeTH (B YacTHOCTH, KaOelIW) MMEIOT HaWXy/IIINe W3 BO3MOXKHBIX BPEMEHHBIC Xa-
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PaKTEpUCTUKH, MOITOMY BCErJa JIaeT pe3yibTaT CO 3HAYMTENbHBIM 3amacom. Bropas monens wuc-
MOJIb3YET CHUCTEMY TOYHBIX PAcueTOB C pEAlbHBIMU BPEMEHHBIMH XapakTepUCTHKaMu kabenei. B
CBA3M C ATHUM €€ IPHUMEHEHUE IIO3BOJIAET HMHOIZIAa IPEOAOJETh KECTKUE OrPAHUUYEHUS IEPBOU
MOJIEIIN.

MpaBuiaa moaean 1

B cooTBeTcTBHHM € NIEpBOIl MOZIENBIO, IPU BEIOOpE KOH(PUTYpaLlUK HA/I0 PYKOBOACTBO- BAaThCS
CIEYIOLIUMHU IPUHLIUIIAMM:

CerMeHTBI, BBIMOJHEHHBIE HA JJICKTPUUYECKUX KaOensX (BUTHIX Mapax) HE TOJIKHBI OBITh
nuHHEee 100 MeTpoB. DTO OTHOCUTCS K KabensaM Bcex kateropuit — 3, 4 u 5, k cermentam 100BASE-
T4 u 100BASE-TX.

CeFMeHTH, BBITTIOJTHCHHBIC HA OIITOBOJIOKOHHBIX Ka6eHﬂX, HE OOJI?KHBI OBITh JJIMHHEC 412MCTpOB.

Eciu ucnonb3yroTest aganTepbl ¢ BHEIIHUME (BBIHOCHBIME) TPAHCUBEPAMH, TO TPAHCH-BEPHBIC
kabenu (MI1) He momKHBI ObITH [THHHEE 50 CAHTUMETPOB.

Mozenb 1 BeiemsIeT TpH BO3MOXKHBIC KOHurypaiuu cetu Fast Ethernet:

1. Coenunenuie nByx aOOHEHTOB (y3JI0B) CETH HamNpsAMYlo, 0€3 pernurepa Wik KOHLIEHTpa-
TOopa (pUCYHOK 2). AOOHEHTaMHU IPU 3TOM MOT'YT BBICTYNATh HE TOJILKO KOMIIBIOTEPHI, HO U Ce-
TEBOH MPUHTEP, MOPT KOMMYTATOpPa, MOCTa HJIM MapuIpyTu3aTopa. Takoe compsikeHre Ha3blBa-
ercst coequHenneM DTE - DTE nnu nByxTo4yeuHbIM.

PI/ICYHOK 2. HBYXTO‘IGHHOG COCAMHCHUEC KOMIIBXOTCPOB 0e3 KOHOCHTpATOopa

Eomentpatop

B

A

2. CoenuHeHHEe TBYX aOOHEHTOB CETH C MIOMOIIBIO0 OJTHOTO KOHIICHTpaTopa (pernurepa)
knacca | wim kimacca |l (pucynok 3).

PI/ICYHOK 3. CO@I[I/IHGHI/IC C OJHUM KOHICHTPATOPOM

3. CoenuHeHne JByX aOOHEHTOB CETH C IMOMOIIBIO JIBYX KOHIEHTpaTopoB kKiacca Il
(pucyHok 4). IIpu 3ToM npeznonaraercs, 4To AJis CBSA3M KOHIIEHTPATOPOB BCET/AA MCIIONIb3YeTCs
ANEKTpUYEeCKUi Kabelb JUIMHOM He Oojee 5 MeTpoB.

‘ [Eormenzparop | ﬂ | [Komsenmparop | g

A

B

C

Pucynok 4. CoeanHeHue ¢ IByMsl KOHIIEHTpaTOpaMHu
Konuentparops! knacca |l uMeIOT MEHBIIYIO 33/1€PKKY, IOITOMY UX MOKET OBITH JIBa.
Hcnonb30BaHue TpeX KOHIIEHTPATOPOB B COOTBETCTBUU € MOJIeNbI0 1 He JomycKaeTcs..

B ciydae BbiOopa nepBoil KoH(UTypauu (IByXTOYEYHON) MpaBuiia Mojenu 1 mpenenb- HO
IPOCTHI: 3JEKTPUUECKU Kabenb He J0bKeH ObiTh anuHHee 100 MeTpoB, MOMYIYMIIEKCHBIH
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OTITOBOJIOKOHHBIN — He OoJiee 412 MeTpoB, MOTHOAYIUICKCHBIN ONTOBOJOKOHHBIN — 2000 MeTpoB(Tipu
ITOM 3aJiepKKa CHUTHaJIa B Kabee He uMeeT 3HaueHus, Tak kak Metog CSMA/CD ne pabo- taer). B
cllydyae TPUMEHEHHUS BTOPOil KoH(Urypamuu (C OJHHM KOHIIEHTPATOPOM) HAA0 OTPaHU- YUBAThH
JuHYy Kabeneit A u B cetr B cooTBeTCTBUM C Ta0nuiei 3.

Bujg kadoens | Buag xadenasn Knacc kon- | Makc. qiiuHa | Make. quiuHa | Make. pas-
A B neHrparopa | kabeass A, M | kabenasi B,m | mep cetu, m

TX, T4 TX, T4 | v 11 100 100 200

X FX | 100 160,8 260,8

T4 FX | 100 131 231

FX FX | 136 136 272

X FX 1 100 208,8 308,8

T4 FX 1 100 204 304

FX FX 1 160 160 320

Tabnuna 3. MakcumanbsHas AjiMHa Kabeneil B KOHPUTYpaluy ¢ OJJHUM KOHIIEHTPATOPOM

B cnyuae BbiOOpa TpeTheil kKoHuUrypauuu cetu (C ABYMsI KOHIIEHTpATOpamH) Hago orpa-
HUYMBATh JJMHY Kabemed A u B B coorBerctBum c Tabmuueit 4. Ilpu 3ToM Mo ymoia4aHHUIO

npenoiaraercs, 4ro kadenp C uMeeT JUIHHY 5 METpoB.

Bux kaGenst A | Bun kaGeas B Make. qaimaa | Makc. nomHa | Make. pasmep
Kabeass A, m Kaoeas B, m ceTH, M

X, T4 X, T4 100 100 205

™ FX 100 116,2 221,2

T4 FX 136,3 136,3 241,3

FX FX 114 114 233

Tabnuna 4. MakcumanbsHas anuHa kabeneil B KoHGUrypauu ¢ 1ByMsi KOHIIEHTPaTOpaMu

B o6enx koHHUrypanusx ¢ KOHLEHTPATOpPaMHU IpPHU HMCIOJIB30BAaHUM OJHOBPEMEHHO 3JIeK-
TPUYECKOTO M OINTOBOJOKOHHOTO Ka0eneil MOXKHO 3a C4YeT YMEHbBIIEHHs JIMHBI 3JIEKTPUYECKOTO
Ka0esst yBeJIMUUTh JIMHY ONTOBOJIOKOHHOTO. [IpryeM yMeHbIIEHHIO JUTMHBI 3JIEKTPUUECKOro Kabems
Ha | MeTp COOTBETCTBYET YBEIMYEHUE JITTMHBI ONITOBOJIOKOHHOTO Kabens Ha 1,19 merpa. Hampumep,
ymenpmmB kabGemp TX nHa 10 merpoB, MoxHO yBenmmunth kabemp FX ma 11,9 wmerpa, u ero
npenenbHas JJuHa COCTaBUT HpU JBYX KOHLeHTparopax 128,1 merpa. HemHoro yBenu- uurcs u
npeJeNbHBIA pa3Mep ceTH (B HameM npumepe Ha 1,9 metpa).

B cnydae ucnonb3oBaHus ABYX ONTOBOJIOKOHHBIX KaOeneil MOXXHO yMEHbIIATh OJUH U3
kabeneil 3a cuer yBenuueHus apyroro. IIpu ymenbmieHMH oxHoro kabens Ha 10 METPOB MOXKHO
YBENUYUTH Apyroi Toxke Ha 10 merpoB. Ecnu ke ucmonb3yercss ABa 3JEKTPUYECKUX Kadens, TO
YBEJIMYMBATh OJIMH U3 HHUX 3a CUET YMEHBIIEHUs JIPYroro Helb3sl, TaK KaK MX JUIMHA B MPUHILIUIE HE
moxeT npeBbimaTh 100 MeTpoB u3-3a 3aTyxaHus CUTHAJA B Kadee.

Konnentparop kiacca Il B mpuHIuIie He MOXET OJJTHOBPEMEHHO MOJAEPKMUBATh CETMEH- ThI C
pasubiMu MeTonamu koaupoBanus TX/FX u T4. IloaToMy BapuaHTBI, COOTBETCTBYIOIINE BTOPHIM
CHHU3Y cTpokaMm oOeux Talbiuil 3 u 4 HUKOTJa He pealn3yloTcsl Ha MpaKTHKe, HO CTaH- JapT BCE Ke
JaeT UU@phl U IS HUX.

Bo Bcex MEPCUUCIICHHBIX ClIy4asaX IOoA pa3sMCpPOM CCTHU IMMOHHUMACTCA PA3MEpP 30HblI KOH-
d)]ZLlea (06J'IaCTI/I KOJ'IJ'II/I3I/II/I). HpI/I 9TOM HAAO YYUTBIBATH, YTO BKJIKOUCHUC B CCTb OAHOTO KOM-
MyTaTopa IMMO3BOJISCT YBCIIMYUTD IIOJTHBIN pa3Mep CE€THU BABOC.
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[Tpumep ceTn MakCUMaIbHOW KOH(UTYpallid B COOTBETCTBUH C MEPBON MOJIEIBIO JJII BUTOU
napel MOKa3aH Ha PUCYHKE 5. 3/1eCh MaKCUMAIbHBINA pa3Mep 30Hbl KOH@IUKMA CKIIAIbIBA- €TCS U3
cermeHTOB A, B u C, 10 ectb cocraBisger: 100 + 5 + 100 = 205 merpoB, UTO YyAOBIETBO- psET

Konuenparop
(penyrep)
wmacea IT

D 100 m

KontenTparop

Kommyrarop raacca 1l

BSuMm Al100m

C 100 m
YCIIOBHUIO paboTOCIIOCOOHOCTH ceTH (Tabnuiia 4, BEpXHss CTPOKA).

Pucynok 5. I[Ipumep makcumansHOM KoH(uUrypanuu cetu Fast Ethernet

CermenT D Tarke BXOAUT B 30HY KOHGIUKMA, TaK KAaK KOMMYTATOpP SIBJSIETCSI TOJIHO-
HpPaBHBIM TMEPEIaTYNKOM IMakeToB ceTtu. Jnmmua cermenta D He MoxeT mpeBbimarh 100 MeTpos,
4T0OBI CyMMapHas juinHa cerMeHToB A, B u D He Obuia Gombire Bce tex ke 205 merpos. Cer-
MEHTBI, OT/ICJICHHBIC OT PACCMATPHUBACMOM 30HblI KOH@IUKMA KOMMYTAaTOPOM, HUKAK HE BIIHSAIOT Ha
ee paboToCTIOCOOHOCTb.

Pacuer mo moxesn 2

Bropast monens nns cetu Fast Ethernet, kak u B cirygaae Ethernet, ocHoBaHa Ha BBIUKCIIC- HUH
CYMMApHOI'0 JIBOMHOTIO BPEMEHU IMPOXOXKJECHHS CUTHAjla MO CETU. B oTiauuue oT BTOPOW MOJEIIH,
UCTIONIb3YEMOW JIIsi olleHKH KoHpurypanuu Ethernet, 31eck He TPOBOAMTCS PAacYCTOB BEITUYHHBI
COKpAICHUS] MEKITAKETHOTO MHTEPBaja. JDTO CBSA3aHO C TEM, YTO JIaK€ MaKCUMallb- HOE KOJIUYECTBO
pPENHUTEPOB M KOHIIEHTPATOpoB, AomycTuMbix B Fast Ethernet (1Ba), B mpuHIIMIIE HE MOXKET BBHI3BATh
HEJOMYCTUMOI'0 COKpAIIEHUS MEXIAKETHOIO MHTEPBAJIa.

Jns pacyeTroB B COOTBETCTBUU CO BTOPOM MOJEIBIO CHayaja HaJlO BBIIEIUTH B CETH NYTh C
MaKCUMQJIbHBIM JTBOMHBIM BpPEMEHEM MPOXOXKIAEHUS W MAKCUMaJIbHBIM YHCIOM pPEIUTEPOB
(KOHIIEHTPATOPOB) MEXKIY KOMITBIOTEPAMH, TO €CTh IyTh MAaKCUMaJIbHOW JUIMHBI. Ecnu Takux myrei
HECKOJIBKO, TO PacyeT JOJKEH MPOU3BOIUTHCS JJISI KaXKI0TO U3 HUX.

PacueT B jaHHOM CJIydac BECACTCS HA OCHOBAaHHUU Ta6J'II/II_U>I 5.

Tun 3311?{[:31(1(3 Makc. 3a1epiKKa
CerMeHTa MeTp
JlBa abonenta TX/FX - 100
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JlBa abonenra T4 - 138

Omun abonenT T4 n ogua TX/FX - 127

CerMeHT Ha kKabeJje KaTeropuu 3 1,14 114 (100 m)
CerMeHT Ha kabene kareropuu 4 1,14 114 (100 m)
CerMeHT Ha kKabeJjie KaTeropuu 5 1,112 111,2 (100 m)
DKpaHUPOBaHHAs BUTAs Mapa 1,112 111,2 (100 m)
OnTOBOJIOKOHHBIN Kabemb 1,0 412 (412 m)
Penurep (koHueHTparTop) kinacca | - 140

Penurep (konnentparop) kiacca |l ¢ mopramu - 92

TX/FX

Penurep (konuenrparop) kiacca |l ¢ nopramu - 67

T4

Tabnuma 5. JIBoiiHble 3a7ep:Kku KOMIIOHEHTOB cetu Fast Ethernet

JUis BBIYMCIIEHMSI ITOJIHOTO ABOMHOTO (KPYrOBOI'0) BPEMEHH ITPOX0XKIECHHS Il CErMEHTa CETH
HEOOXOUMO YMHOXHTh JUIMHY CETMEHTa Ha BEJIMYMHY 3a/Iep>KKH Ha METp, B3STYIO U3 BTO- POTO
cTonOua Tabnuubl. Eciiu cerMeHT nMeeT MakCHMaJbHYIO JJIMHY, TO MOXHO Cpa3y B3sIThb BEJIUYHUHY
MaKCHUMaJIbHON 3aJIeP’KKU JUIsl JAaHHOTO CErMEHTAa U3 TPETHEro CTOIOLA TaOIHUIIbL.

3aTeM 3aJepKKH CErMEHTOB, BXOISIIMX B NMyTh MAaKCUMAaJIbHOW JUIMHBI, HAJIO MPOCYMMH-
poBaTh U MPUOABUTH K ATOW CyMME BEIMUYUHY 3aJEP>KKH JUIS MPHEMONEPEIaloNINX y3JI0B JIBYX
a00OHEHTOB (TpU BEpXHHE CTPOUYKH TAOJMIIBI) W BEITUYMHBI 3aJIEPKEK JJIs BCEX pPEmUTepoB (KOH-
LEHTPATOPOB), BXOAAILIUX B JAHHBINA MyTh (TPU HUKHHUE CTPOKH TAOJIULIBI).

CymMmapHas 3aepaKa 10JKHA ObITh MEHbIIIe, 4eM 512 OuToBbIX uHTEpBasoB. [Ipu 3TOM HaMO
noMHUTb, yTo cranaapT IEEE 802.3u pekomeHayer ocTtaBiaTh 3amac B npenenax | — 4 Ou- TOBBIX
MHTEPBAJIOB I yuyeTa KaOeneil BHYTpU COEIMHUTENbHBIX MIKAQOB M MOIPEUIHOCTEN W3- MEPEHUS.
Jlyuyiie cpaBHUBaTh CyMMapHyIO 33J€pKKy ¢ BenuuuHoM 508 OUTOBBIX HMHTEpBaJoB, a He 512
OUTOBBIX UHTEPBAJIOB.

Bce 3amepxku, npuBeAeHHbIe B TaOnuie, JaHbl JUIsl HauxXyaulero ciydas. Eciau u3BecTHBI
BPEMEHHbIE XapaKTEPUCTHKH KOHKPETHBIX KaOesnel, KOHIIEHTPAaTOpOB M aJalTepoB, TO MPAKTHU-
YEeCKH BCETJa IPEANOUYTUTENIBHEE HCIOJb30BaTh MMEHHO HMX. B pszme ciaydaeB 3TO MOXKET AaTh
3aMEeTHYIO IPUOaBKY K JOIMYCTUMOMY pa3Mepy CETH.

[Tpumep pacuera 1o BTOpPOl MOJENM JJsl CETH, NOKa3aHHOW HAa PUCYHKE 5. 31ech Cylle-
CTBYIOT JIBA MAaKCHUMAJIBHBIX TTyTH: MEXAY KoMmIbioTepamu (cermMeHTHl A, B u C) 1 Mexay Bepx- HUM
(IO pUCYHKY) KOMIBIOTEPOM M KOMMYTaTopoM (cermeHThl A, B u D). O0a 3Tu nyTtH BKIIO- 4aroT B
cedst aBa 100-mMeTpoBBIX CerMeHTa M OJIUH S-MeTpoBbIA. [IpeAmnonoxkum, 4TO BCE CEr- MEHTHI
npenctaBisitor coboir 100BASE-TX u BeimonHeHB! Ha kKaOeme kareropuu S. s nsyx 100-
METPOBBIX CETMEHTOB (MaKCUMaJIbHOM JUIMHBI) U3 TAOJMIBI CIEIyeT B3ATh BEIUYMHY 3a- JEPIKKH
111,2 GUTOBBIX HHTEPBAJIOB.

Jiist 5-MeTpoBOro cerMeHTa MpH pacdeTe 3aJepKKu, ymMHoxkaeTcsa 1,112 (3agepxka Ha MeTp) Ha
uny kaoens (5 merpon): 1,112 * 5 = 5,56 OUTOBBIX HHTEPBAJIOB.

Benwunna 3anepxkn it 1ByX aboHeHTOB TX 13 Tadmuiel — 100 OUTOBBIX HHTEPBAJIOB.

W3 Tabnuiibl BETUYHHBI 33JepKEK s ABYX pernuTepoB kinacca II — mo 92 GuToBbIX HHTEpBAIA.
Cymmupyrotcs Bce nepeuuciiennsie 3aaepxkku: 111,2 + 111,24+ 5,56 + 100 + 92 +92 = 511,96 sto
MeHbIe 512, cienoBaTenbHO, JaHHAs ceTh OyneT paboTocmocoOHa, XOTS U Ha Tpe/ee, YTOHEe
PEKOMEHTYETCS.
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Jlis TapaHTUU JTy4llle HECKOJIbKO YMEHBUIMTD JIMHY KaOenell Wiy B3ATh KaOenu, uMeroue
MEHBIIIYIO 3a/iepkKy. Hampumep, npu ucnosip3oBanun kadbemst AT&T 1061 (NVP = 0,7, t3

= 0,477) nonydaroTcs CleAyIoIIne BeTHYHHbI 3afepkek st 100-meTpoBbix cermenToB: (0,477 *2) *
100 = 95,4 OUTOBBIX MHTEPBAJIOB (YMHOXCHHE Ha JBa HEOOXOAMMO, YTOOBI IMOJYYUTH JIBOMHOE
BpeMsl MPOXOXKACHUS), a I S5S-METpOBOro cermeHta — 4,77 OWUTOBBIX HMHTEepBasioB. CymMMapHas
3aziepKKa Mpu 3ToM coctaBut: 95,4 + 95,4 + 4,77 + 100 + 92 + 92 = 483,57,

TO €CTh TOpa3ao MeHblne 512 u gaxxe 508, uTo 03HAYAET MOIHOCTHIO PAOOTOCTIOCOOHYIO CETh.

[Tonp3ysach MOAETBIO 2, MOXKHO 00ONTH HEKOTOPBIE OTPAaHUYCHHS MOZETH |, Tak Kak MOJeNb
1 cTpoutcst U3 pacueTra Ha HAUXyAIIMK ciy4ail. Hampumep, B ceTu MOXeT MPUCYTCTBOBATH OOJIbILE
JBYX KOHIEHTpaTtopoB kiacca Il mnm Oonblie omHOro KOHIEHTparopa kiacca I, a ka- Oeunb,
COEIMHSIOIIUI KOHIIEHTPATOPbI, MOKET OBbITh IJIMHHEE 5 METPOB.

Ha pucynke 6 oka3zaHa ceTh, cojepXamias TpH KOHIIGHTparopa kiacca II, coemmHeHHBIX
MEXIy coOol orpe3kamu kabenst umHOW 1o 10 merpoB. KommbrOTepbl COEIMHEHBI C KOHIICH-
tpaTopamu cermenTamu 100BASE-TX mnunoi o 50 meTpoB.

Koruerrparop KouuesTparap Konuearparo,
wnacca 1l wiacca Il .
khagca 11
N I0BASE-TX IMBASE-TX T
HODBASE-TX 100w 10w LOOBASE-TX

S0 50 1

Pucynoxk 6. [Ipumep paboTocniocoOHOM KOH(PUTypaluu ceTr, HapyIIaoLel mpasuia Moaenu |

Pacuer nBOITHOrO BpeMEHU IPOXOKIECHHUS ISl ITOTO CIIydas.

1. Kaxnpii u3 Tpex koHeHTparopos kinacca |l ¢ mopramu TX nact 3agepxky 92 6uto-
BbIX HHTepBaja. CyMMapHas 3ajiepKKa KOHIICHTPATOPOB COCTaBUT 276 OMTOBBIM MHTEPBAIaAM.

2. Jlns nByX COeTMHUTEIBHBIX Kabelel MeKTy KOHIIEHTPAaTOpaMu 3aJiep)KKa paBHa 2 *
1,112 * 10 = 22,24 6uTOBBIX MHTEPBAJIA.

3. Hns nByx cermenToB TX mo 50 metpoB 3anepxka cocraBut 2 * 1,112 * 50 =111,2
OMTOBBIX MHTEpPBAJIA.

4. Jlns nByx abonentoB TX 3anepxka Oynet paBHa 100 OUTOBBIM HHTEpBAJIaM.

5. Htoro cymmaphas 3aaepxka: 276 + 22,24 + 111,2 + 100 = 509,44 GuTOBBIX UHTEP-

BaJa.

I[aHHaH CCTh pa60Tocn0006Ha. Ho IIpyu 3TOM HAJ0 YYUTBIBATH, YTO KaXIbIH JOIOJHU-

TENBHBIN KOHIIEHTpaTop Kiacca |l ymeHbIinaeT o0myro JonycTUMYyo JUTHHY Kabens Ha 92/1,112

= 82,7 metpa. CeTh C YETHIPHMSI KOHIICHTPATOPaMH He OyJeT UMETh CMbICIIA, TaK KaK Ha 3a- JCPIKKY
B Kalene yxe HE OCTaeTcsl IOYTH HHKAKOro 3amaca (JeThlpe KOHIEHTpaTopa IaxyT CyMMapHYIO
3a7ep KKy B 92 * 4 = 368 OUTOBBIX HHTEPBAJIOB).

KakoBa Oyner makcumainbHas BenuuuHa cetu Fast Ethernet? Jlns storo Hamo B3sTh CETHC
OHUM KoHLeHTpaTopoMm kinacca II m nBa cermenta 100BASE-FX. DnemeHTtapHblil pacueT mo-
Ka3bIBaeT, YTO MPH OJUHAKOBBIX CErMEHTaX JUIMHA KaKIO0ro U3 HUX MOXKeT jgocTuraTth 160 mer- poB
(pucyHOK 7), a oOmiast ;utnHa ceTu cocTaBuT 320 METPOB.
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KounenTparop
knacca Il

T, I'f
160 M T T r 160

IUBASE-FX 10BASE-FX

Pucynok 7. Cets Fast Ethernet makcumanbHOM JTHHBL

Pacuer 1BOIHOTO BpeMEeHH MPOXOXKAECHHS JJIS 3TOTO ciydasi OyJIeT BHIIISACTh TakK:
92+100+2*1,0*160=>512
[Tomyuaercs, uTo ceTh paboTocrocoOHa, XOTs U Ha Ipesene. B taHHOM cilyuae BaxKHa TOJIBKO
cyMMapHas JnuHa oboux kadeneil. [Ipu yMeHbIIEHUN ATUHBI KAKOTO-HUOY/b M3 CET- MEHTOB MOKHO
0e3 morepu pabOTOCIOCOOHOCTH YBEIWYMTh HAa TOYHO TAaKylK >XK€ BEJIMYHMHY JUIM- HY JPYyroro
CEerMEHTA.

Ecnu B mpuBeneHHOW KOH(HUTypalMHu HCHOJIB3YeTCs KOHLEHTpaTop kiacca I, a He KOH-
neHTparop kiacca ll, To momycTumasi cymmapHasi ITiHa CerMEHTOB cokpaimiaercs ¢ 320 MmeTpoB

no 272 MeTpoB (pacueT s ATOrO Ciyvas OYEBHJCH). A COMIACHO CTaHAApPTy 3araca JIydlile
YMEHBIIUTh CyMMapHYIO JUTHHY Ka0Oens Ha 1 — 4 MeTpa, 4To IacT CHUYKCHUE KPYTrOBOH 3ajiepKKiHA 1
— 4 OUTOBBIX HHTEPBAJA.

B 3akirouenue cienyer OTMETUTh, YTO MOJIEINb 2 11e1ecO000pa3Ho NPUMEHATh B OCHOBHOMIIPU
HaJU4YMU B CETHU ONTOBOJOKOHHBIX cerMeHTOB. Ha snextpuueckom kabene gaxke mpu OO0Jb- IIOM
JKEJIaHWHU JOBOJIBHO TPYAHO CO3JaTh CETh 3HAYUTEIBHOTO pa3Mepa.

3aganue

Ha pucyHke B BapuaHTax 3aJlaHusl IPEJICTABIIEH IJIaH PACIIOIOKEHHSI KOMIIBIOTEPOB B
3nanusx. TpeOyercs npeanoxuts npoekT JIBC mo cienyromemy niany:

1. BeiOpats Tonosnoruto JIBC. O6ocHoBaTh BEIOOP.

2. BeiOpaTh onTHMalbHY KOHpUrypanuto cetu Ethernet.

3. HapucoBarp ¢ynxmmonansnyo cxemy JIBC u cocTaBHTh TepedeHb ammapaTHBIX
CPEACTB.

4. TlpousBecTH OPHEHTHPOBOYHYIO TPACCHUPOBKY KaOEIbHOW CHCTEMBI M BBINOJIHUTH
pacuer AIUHBI KaOelIbHOr0 COEIMHEHUS JUIs BBIOPAaHHON TOMOJOTMU C YYETOM MEPEX0JI0B MEX-
Iy dTaKaMHu.

5. C 1enblo BBHINOJIHEHUS OTPAaHWYEHUN Ha JJIUMHY Kalells M KOJMYecTBa CTaHUUM B
CerMeHTe BBIOpaHHON KOH(UIYypallid YCTAaHOBUTH HEOOXOAMMbIE KOMMYHUKAIIMOHHBIE YCTPOM-
CTBa.

6. OIueHUTh MPOCKTUPYEMYIO CETh 110 KPUTEPUIO BPEMEHHU JIBOMHOTO 000poTa (paccym-
taTh PDV) 1 XapakTepUCTUKU YMEHBIIICHHS MEKKAAPOBOro HHTepBana noproputeasimu (PVV).

Bapuanr 1

[lepBoe n3 3manuii TpexdTaKHOE. KOMITBIOTEPHI PaCTIONOKEHBI B OT/IENaX Ha MEPBOM HTPEThEM
staxax. OOriee ynciao komnboTepoB — 12 (10 Ha mepBOM 3Taxke U 2 Ha BTOPOM).
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Bropoe u TpeThe 31aHus 0THOATAXHBIC. B Kak1oM 13 HUX — 15 KOMITBIOTEPOB.

[Lnan Tperbero 3nanus

Ilnan paco/oReHAA 3 TAHIH

G400 w 1 sTam

1 3gaHue
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Pasznea 9. Knaccudukanusi, rpe00BaHuNA, OCHOBHbIE KOMIIOHEHTHI ceTeil IJBM

Tema 20. IBoONNS KOMINBIOTEPHBIX U TEJIEKOMMYHHKAIMOHHBIX TEXHOJIOTHIA.
3ansTe 21 (mpakTuveckoe)

Hean pa6oTbI:
W3yunth npuHIUIBI BEIOOpa KOHGUTypanuu GU3NYECKUX U JOTHUECKUX CBS3EH,pa3paboTKu
CXEM aJjpecalluu yCTPOUCTB.

Conep:kanue:
CucreMbl MakeTHON 00pabOTKU. MHOTOTEpMUHAIBHBIE CUCTEMBI — ITpoodpa3 cetu. [lepBbie

JI00aJIbHBIE CETH.

Teopernvyeckre 0OCHOBBI.

CBs3b KOMIIbIOTEPa ¢ nepudepuiiHbIMH ycTpoiicTBaMH. YacTHBIM cllyyaeM CBsSI3U "TOYKa-
Touka" SBISETCS COCAMHEHUE KOMIbIOTepa ¢ mepudepuifHbIM ycTpoiicTBOM. Jlisi oOMeHa TaHHBIMU
KoMIbIoTep U nepudepuiinoe ycrpoiictBo (I1Y) ocHamensl BHENIHUMH HHTEpdEHcaMHU WM TOPTaAMH
(puc. 1). B nanHoM city4ae K MoHsTHIO "uHTepdeiic" OTHOCATCS:

* DJIGKTPUYECKUH Pa3beM;
* Ha0Op NPOBOAOB, COCIUHSIOIINX YCTPONCTBA;
* COBOKYITHOCTb IpaBUJI 0OMeHa nH(popMalre Mo 3TUM IPOBOAAM.
Co cTOpOHBI KOMITIBIOTEPA JIOTUKOH M€peayu CUTHAIOB Ha BHEIHUN MHTEp(ENC YIPpaBIIsIOT:

* koHTposiep I1Y — anmapaTHblil 070K, 4acTO peann3yeMblil B BUIE OTEIbHOM IJIATHI;
+ npaiiBep [1Y — nporpamma, ynpasisionias KOHTPOJJIEpOM Nepu(epuitHoro ycrpoiicTaa.
Co cropons! 1Y unTepdeiic yame Bcero peaqmsyercs anmapaTHBIM YCTPOWCTBOM YIPABICHUS
ITY, X0Ts BcTpeuaroTcst 1 IporpaMMHO-yTIpaBiisieMble iepudepuitHbie ycTpoiicTBa.
OOmeH nanHbIMH Mexay IIY M KOMIbIOTEpOM, Kak MpPaBUIIO, SBISETCS IBYHAIPAaBICHHBIM.
Tak, HampuMep, Aake MPUHTEP, KOTOPBIA MpeacTaBiseT co0oi yCTpOHCTBO BBIBOJA MH(OpMAlUH,
BO3BpAIlA€T B KOMIIBIOTEP JAHHBIE O CBOEM COCTOSIHUM.

PaccmoTpuM mocnenoBaTeNbHOCTh ACMCTBUM, KOTOPBIE BBIMOJHAKOTCA B TOM Cllydae, KOTJa
HEKOTOPOMY TPHIIOKEHHUIO TpeOyeTcsl HamedaTrath TEKCT Ha nmpuHTepe. Co CTOPOHBI KOMIIBIOTEpA B
BBIIIOJIHEHUH 3TOM ONEpallly NMPUHUMAET y4acTHe, KpOME YK€ HAa3BaHHBIX KOHTPOJLIepa, ApaliBepa
U NPHJIOKEHHs, elle OJWH BAXKHEHIIMI KOMIIOHEHT — OIepanuoHHas cucreMa. [lockonbky Bce
ONEpalMi BBOJA-BBIBOJA SBIIIFOTCS IPUBWIETHPOBAHHBIMHM, BCE IPWIOKEHUS IIPU BBITOJIHEHUH
omepauuii ¢ mnepudepuitHpIMH  ycTpoiicTBamu  ucmonab3ytoT  OC  kak  apbutpa. Urak,
[IOCJIEIOBATEIbHOCTD IEUCTBUI TAKOBA:

1. Tlpunoxenue oOpaiiaercsi ¢ 3aIpOCOM Ha BBIIIOJIHEHUE ONEPALMU MeYaTH K ONepariOHHOMN
cucreme. B 3anpoce ykas3bIBatoTCs: aJpec JaHHBIX B ONIEPATUBHOM MaMATH, UIASHTH(PULIUPYIOIIas
uH(pOopMalnsg IPUHTEPA U ONepalusi, KOTOPYIO0 TpeOyeTcsl BHITOJIHUTS.

2. TlomyuuB 3ampoc, omepanMoHHas CHCTEMa aHAJTU3UPYET €ro, perIaeT, MOXKET JIU OH OBbITh
BBIMIOJIHEH, M €CJIM pelIeHHE IOJOXKHUTENbHOE, TO 3allyCKaeT COOTBETCTBYIOIIMI ApaiiBep,
nepegaBas eMy B KauecTBE IIapaMETPOB aJpec BBIBOAMMBIX NaHHBIX. /lanbHelue nencTBus,
OTHOCSIIIIMECS K ONepaluy BBOJA-BbIBOJIA, CO CTOPOHBI KOMIIBIOTEpPA PEATU3YIOTCSI COBMECTHO
JIpaiiBEpOM U KOHTPOJJIEPOM IIPUHTEpA.

3. paiiBep mepenaer KOMaHAbI M JIaHHBIE KOHTPOJUIEPY, KOTOPHIA TMOMEIIaeT MX B CBOM
BHyTpeHHUl Oydep. [lycth, Hampumep, ApaiiBep 3arpykaeT 3HadeHHE HEKOTOporo Oaiita B
O0ydep xontposuiepa I1V.
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4. KouTpoJsiep nmepemMeniaeT JaHHbIe U3 BHYTPEHHETO Oydepa BO BHEIIHUI TOPT.

5. KoHTpomep HauMHAET MOCIEIOBATEIBHO MepeiaBaTh OUTHI B JMHUIO CBSI3U, MPEACTABIIASA
KaXJIblii OUT COOTBETCTBYIOIIUM 3JCKTPUYECKUM CHTHAJIOM. UTOOBI COOOUIMTH YCTPOWMCTBY
yIpaBIeHUS IPUHTEPA O TOM, YTO HAYMHACTCS Iepenada 6aiita, mepes nepenadeit mepBoro oura
JTAHHBIX KOHTPOJUIEP (POPMUPYET CTAPTOBBIM CUTHAJ CIICUPHUECKOM (HOPMBI, a IOCIIe epeiadn
MoCIeAHET0 WH(POPMAITMOHHOTO OUTa — CTOMOBBIA CHUTHAN. DTH CHTHAIBI CHHXPOHH3UPYIOT
nepenauy Oaiita. Kpome nHpOpMaMOHHBIX OUT, KOHTPOJIJIEP MOKET TepeaaBaTh OUT KOHTPOJIS
YETHOCTH JIJIs TIOBBIIICHUS TOCTOBEPHOCTH OOMEHa.

6. YcTpoiicTBO yrpaBiieHHs] IPUHTEpa, OOHAPYKUB HA COOTBETCTBYIOIIEH JMHUU CTAapTOBBIN
OWT, BBITIOJHSET MOJrOTOBUTEIILHBIC ICHCTBYSI 1 HAYMHACT IPUHUMATh HHPOPMAIIMOHHBIC OHTHI,
dbopmupyst u3 HUX OalT B cBoeM npueMHoM Oydepe. Ecnu mepenaya compoBokaaeTcsi OUTOM
YETHOCTH, TO BBIMIOJHACTCS MPOBEPKA KOPPEKTHOCTH IMEpeadn: Py NMPaBUIBHO BBITOIHEHHOM
nepeaaye B COOTBETCTBYIOIIEM PETUCTPE YCTPOMCTBA YNPABICHHS NMPUHTEPA YCTAHABIMBACTCS
NpU3HAK 3aBeplieHus: npuema wuHpopmarmu. HakoHen, NpUHATHIA Oaiit oOpabaThiBacTCs
IPUHTEPOM — BBITIOJIHACTCS COOTBETCTBYIOIAS KOMAH/IA UJIH ME€YaTACTCs CUMBOJI.

Komnbiotep B

Mpunoxexue B
Byde| (1
T svoer Q
OnepauuorHasn
cucrema Sl
Apaisep MepudepuitHoe
ny e yCTPOWCTBO

<

HON ® ®
KoHTponnep 2/ et
ny -~

WHuTepdenc Untepdeiic

| KOMNbIOTEpa ycTpoicTea

Puc. 3.1. CBs3b KOMIIbIOTEpA C IEpUPEPUIHBIM YCTPONCTBOM.

O0s3aHHOCTH MEXIY JIpaiiBepOM M KOHTPOJUIEPOM MOTYT paclpeleNsaThesl Mo-pa3HOMY,HO
Yale BCero KOHTPOoJUIep MOJAEP)KUBaeT HAaOOp MPOCTHIX KOMaH/I, CIYKAIUX JUIyIpaBIeHUs
nepudepuitHbIM YCTPOUCTBOM, a Ha JIpaiiBep OOBIYHO BO3JIATAOTCS HAaUOOJIEECI0XKHbIE (PYHKITUN
peanuzanuu oOMeHa. [paiiBep, 3a1aBas Ty WM UHYIO I1OCJIEI0BATEIbHOCTbKOMAH I, ONPEENseT TeEM
CaMbIM JIOTUKY paboThI nepudepuitHoro ycrpoicrsa. JJjis 0AHOrO UTOTO K€ KOHTPOJIEPA MOKHO
pa3paboTaTh pa3Iu4HbIE JIpaiiBepbl, KOTOPbIE C OMOIIBIO OJJHOTO M TOTO kK€ HabOpa JOCTYIHBIX
KOMaHJ OyayT pean30BbIBaTh Pa3HbIE AJITOPUTMBI YIIpaBiIeHUA0AHUM U TeM ke [1Y. Bo3zmoxHo
pacripenenenue GyHKIUI Mex 1y qpaiiBepoM U KoHTposuiepoM (YVY).

OyHKINH, BBIIOJIHAEMBIE APaBEPOM:

* BEJIEHUE OYepeieil 3apoCcoB;

« Oydepuzanus T1aHHBIX;

* TMOJICYET KOHTPOJIHHON CYMMBI MOCJIEIOBATEILHOCTUA OANTOB;

 a”amu3 cocrosHus I1Y;

* 3arpyska o4epeHoro 0aiiTa qaHHBIX (MJIM KOMaH/bI) B PETUCTP KOHTPOJLUIEPA;

* CYMTHIBaHHE OaliTa JaHHBIX WK OaiTa coctosiHus [1Y U3 peructpa KOHTpoJIepa.
OYHKIIHH, BHITOTHSIEMbIE KOHTPOJLIEPOM:

« mpeobOpa3oBaHue OaiiTa U3 perucTpa (mopTa) B MOCIEAOBATEILHOCTH OUT;

« Tepenavya KaxJoro OuTa B JMHHIO CBSI3U;

+ oOpamiieHHe OalTa CTApPTOBBIM M CTOIIOBBIM OUTaMH — CHHXPOHH3AIINS,

+ (hopmupoBaHue OUTa YETHOCTH; 54
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CBs3pb ABYX KOMIILKOTEPOB.

A Temepp MPEANONOKHUM, YTO TMOJIB30BATENb JAPYrOro KOMIbIOTEpa XOTed OBl pacreyaraTrh

TeKCT. CII0)KHOCTh COCTOUT B TOM, UYTO K €ro KOMIIBIOTEPY HE MOACOCIUHEH MPHUHTEP,

BOCIOJIb30BaThCS TEM IMPUHTEPOM, KOTOPBII CBSI3aH C IPYTUM KOMIIBIOTEPOM (pHC. 2).

Komneiotrep A

KomnsioTtep B

Mpunoxexue | Mpunoxexue i
A B
[ 2
[ sydep | Bydep QO
OnepauvoHHan OnepaunoHHas
cucrema s cucrema 5
—_— ‘\‘ o
Apaiteep Apaieep Lpaiisep o/ ”EPM(XJE?V'HNOE
COM-nopta | COM-nopTta || NY =\ unreppenc Y CTPOMCTBO
Satitmtlad LR
—3)
KouTtponnep KouTponnep ||KoHTpon-
|COM-nopra COM-nopta || nep Ny /Z;:
VikTepdenc HHTepdeic /0
s _| xomneioTepa KOMALIOTERS @/:‘77

U TpedyeTcs

Puc. 2. BzaumoielicTBre JBYX KOMITBIOTEPOB.

[IporpamMma, paboraroiiasi Ha OAHOM KOMIIBIOTEPE, HE MOXKET MOJYYUTh HENOCPEICTBEHHBIN
JIOCTYN K pecypcaM JIpyroro KOMIObIOTEpa — €ro Auckam, Qaitnam, npuHtepy. OHa MOXET TOJIBKO
"mompocuts" 00 STOM JAPYryl0 Nporpammy, BBINONHSIEMYIHO Ha TOM KOMIIBIOTEpPE, KOTOPOMY
MPUHAJJICKAT TH pecypchl. ITH "MpochObl" BBIpaKalOTCA B BUIE COOOIICHMI, MepeaaBaeMbIX IO
KaHaJlaM CBSI3U MEXy KOMIIbIOTepaMu. Takasi opraHu3alusl revyaT Ha3bIBaeTCsl yIaJIeHHOM.

Mexanu3m oOMeHa OaliTaMu MEXIy IBYMsI KOMIIBIOTEpaMH ompesenieH. Teneps HyKHO
JIOTOBOPUTKCS O TIPABHIIaX OOMEHa COOOIICHUSIME MEX Ay npuiiokeHusMu A u B. Tlpunoxenue B
TOJbKHO "yMeTh" pacmmdpoBaTh MOTydaeMyr OT TPHIOKEHUs A mHpopMmaruio. s 3Toro
POrpaMMUCTBI, pa3pabaThiBaBlIne NpuiokeHuss A u B, ctporo oroBapuBaroT Gopmarsl
CO00IIeHNH, KOTOPHIMH OyIyT 0OMEHUBATHCS MPUIIOKEHUSI, U UX CEMaHTUKY. BepHemcs k
[I0CJIEI0BATENbHOCTH JEHCTBUIM, KOTOpbIEe HEOOXOIUMO BBINOJIHUTH JUISl paclieyaTKu TEeKCTa Ha
IIPUHTEPE "qyKOro" KOMIBIOTEPA.

« Ilpunoxenue A dopmupyer ouepenHoe cooOIIeHHE (CoAepikalee, HampuMmep, CTPOKY,
KOTOpYI0 HEOOXOJMMO BBIBECTH Ha NpPUHTEp) MpuioxkeHHo B, momemiaer ero B Oydep
ornepaTtuBHON mamsaTH U obpamtaercss k OC ¢ 3anmpocoM Ha mepenady cojepxkumoro Oydepa Ha
KoMnbroTEp B.

« OC xommbioTepa A oOpamaercs k apaiiBepy COMpnmopTa, KOTOpBIi HHUIIMUPYET paboTy
KOHTpOJLIepa.

« JleiicTBytomue ¢ o0enx cTOpoH napsl ApaiiBepos U koHTposuiepoB COM-nopra
MOCJIeI0OBATEIbHO, OAlT 3a OaliTOM, MepeatoT COO0IIEHNE HAa KOMITBIOTED B.

« JlpaiiBep KOMIIBIOTEpa B IepuoAMYECKH BBINOIHAET IPOBEPKY HA HAJIMYME IPHU3HAKA
3aBepUICHUs] MpHEMa, YCTAHABIMBAEMOIO KOHTPOJUIEPOM TMpU MPABUIBHO BBINOJIHEHHOMN
nepeaaye JaHHBIX, U NP €ro MOSBICHUN CUMTHIBAET MPUHATHINA OaliT n3 Oydepa KoHTpoIepa B
ONEpaTUBHYIO MaMsTh, TEM CaMbIM Ji€Nasl €ro JOCTYIHBIM I IporpamMMm Kommetorepa B. B
HEKOTOPBIX CIIydasx JpaiiBep BbI3BIBAETCS ACMHXPOHHO, MO MPEPHIBAHHUAM OT KOHTPOJUIEpa.
AHaJOrMYHO peanu3yeTrcss U mepenadya OaliTa B JIPYryl0 CTOPOHY — OT KommbioTepa B k
KOMITbIOTEPY A.

« [Ipunoxxenue B npuHuMaeT coobiieHne, UHTEPIPETUPYET €ro, U B 3aBUCUMOCTH OT TOT0, YTO B
HEeM cozepkutcs, hopmupyet 3anpoc k cBoeit OC Ha BBINOJIHEHHE TE€X WM MHBIX JASUCTBHM
npuHTEepoM. B Hamem npumepe cooOIieHne coiepKUT yKa3aHHe Ha evarh Tekcta, moaromy OC
nepesaeT IpaiiBepy NpUHTEPA 3apoC Ha Me4YaTh CTPOKH.

« Jlanee BBINOJIHAIOTCS BCE AEMCTBUS 1-6, ONMMCHIBAIOLIME BBIIOJIHEHNE 3alIpOCa IPUIIOKEHUS K
ITY B COOTBETCTBMM C PAcCMOTPEHHOH paHee cxemol "nokanpHas OC — npaiiBep IIY —
koHTposep IIY — ycrpoiictBo ympasnenust [1Y" (cMm. mpeasiaymumii pa3aen). B pesynbpraTte
CTpoKa OyJIeT HareyaraHa. 55



KOHTpOJIbeIe BOIIPOCHI:

1. Cs3p koMIbproTEPA € IEpUGEPUHHBIMU YCTPOUCTBAMH.
2. CBs3b IBYX KOMITBIOTEPOB.

Pabora c 1ureparypoii:

Pexomenayembie nctounuku nHpopmanuu (Ne HICTOUHUKA)

OcHOBHasl JlononHurenpHas Meroanueckas HHuTtepHeT-pecypcesl
1-2 1 1-3 1-2

Pa3znen 10. HpI/IHIII/Il'IbI B3aNMOJeiCcTBHSA KOMIILIOTEPOB B CETHU

Tema 21. OT nepBbIX JIOKAJBHBIX CeTel 10 COBPeMEHHbIX CeTeBbIX TEXHOJIOTHIA.
3ansaTue 21 (mpaKkTHECKOE)

ean padoThi:
W3yunth npuHIUIBI BEIOOpa KOHGUTypanuu GU3NYECKUX U JOTHUECKUX CBS3EH,pa3paboTKu
CXeM aJjpecalluu yCTPOUCTB.

Conep:kanue:
Poms MNEPCOHANIBHBIX KOMIIBIOTCPOB B 3BOJJIOLIUMHN KOMIIBHOTCPHBIX ceTeil. 3BOJIIOIII/I$I CETCBbLIX
ONCpaOHHBIX CUCTCM.

Teopernyeckue 0OCHOBBI.
Knuenr, pexupexrop u cepsep.

Mo’xHO NpeAcTaBUTh, YTO JH00Asi MporpamMma, KOTOpOM moTpedyercss medarbh Ha "4qy:kom"
IPUHTEpPE, AOJKHA BKIIOYATh B c€0s1 PYHKIIMH, MOJOOHBIE TEM, KOTOPbIE BBIIIOJIHAET MPUIOKEHHE A.
Ho mHarpyxarb 3TUMHM CTaHAApTHBIMU JEMCTBUSIMM KaKJ0€ NPUIOKEHHE — TEKCTOBBIE U
rpaduyeckre pelakTopbl, CHCTEMBI YIpaBieHUs 0a3aMu JaHHBIX U APyrue NPUI0KEHHUs — He OYEeHb
pallMOHATBHO (XOTS CYLIECTBYeT OOJIbIIOE KOJMYECTBO IPOrpaMM, KOTOpbIE JEHCTBUTENIBHO
CaMOCTOSITENIPHO PEIIaloT BCE 33/Ja4d M0 OOMEHY JAaHHBIMH MEXIy KOMIIBIOTEpaMHU , HampuMmep
Kermit — mporpamma obmena daitnamu yepe3 COM-mopThl, peanusoBanHas aist pasnuudbix OC,
Norton Commander 3.0 ¢ ero d¢yukmuei Liil ly)
IPOrpaMMHBIM  MOAYJb, KOTOPBIH (BMECTO NpuiokeHuss A) OyAeT BBINOJHATH (OpMHUpOBaHUE
COOOIIEHNI-3alIPOCOB K yJaJIeHHONW MAaIlMHE U MpPHEM pe3yJIbTaTOB JJs BCeX MpHiIokKeHHH. Takoii

l'opazno BeITOgHEE CO37aTh CIIEUATBHBIN

CITY>KEOHBIN MOJTYJIb Ha3bIBACTCS KJIMEHTOM.

Ha cropone >xe kommbiotepa B (Ha mecre mpunoxenus B) nomxna pabGotate apyras
CHeMaIM3UpPOBAaHHAs TporpaMMa — CepBep, IOCTOSHHO OXHUAAIOUIMKA MpHUXoJa 3alpocoB Ha
yIAJIEeHHBIA JOCTYN K MNpHUHTEpY (Wiau dailnam, pacrmoloXeHHbIM Ha JMCKE) ATOr0 KOMIIBIOTEpA.
Cepsep, NpUHSB 3aIIpOC U3 CETH , oOpamaercs K JokanbHoMy 1Y, BO3MOKHO, ¢ yuacTHeM JIOKAJIbHOM
OC. Ouenp ynoOHOI W mone3HOW (YHKUMEH KIMEHTCKOM NporpaMMbl SIBJISIETCS CIIOCOOHOCTH
OTJIMYUTH 3alpoc K yHaleHHoMYy (Qaiiny oT 3ampoca K JoKanbHOMY ¢aitny. Ecnm kimeHTckas
porpaMMa yMeeT 3TO JeflaTh, OHa caMa paclo3HaeT U nepeHanpanisier (redirect) 3anpoc K y1aleHHOM
mamuHe. OTCI0Z]a U Ha3BaHUE, YaCTO UCIOJIb3yeMoe Ul KIMEHTCKOMYacTH — peaupexTop. MHoraa
(GYHKLIMU pPACHO3HABAHUS BBIJIENAIOTCS B OCOOBIM MporpaMMHBIA MOAYNIb, B 3TOM Cllydae
PEIUPEKTOPOM Ha3bIBAIOT HE BCIO KIMEHTCKYIO YacCTh, a TOJIBKO 3TOT MOAYJb. CxeMa B3auMoJIeHCTBHS
KITMCHTA U CEPBEPa C NPHIOKEHUAMH H JIOKAIbHOM OepallMOHHOI CHCTEMOii IIPHBE/IeHa Ha PHC. 3. ¢



B3auMoaencTBMue nporpaMmMHbIX KOMIMOHEHTOB
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CeTb

Puc. 3. BSaI/IMO,I[eI‘/’ICTBI/Ie IMPOrpaMMHBIX KOMIIOHECHTOB IIPpU CBA3U ABYX
KOMIIBXOTCPOB.

I[JI?I TOro, ‘ITO6I)I KOMHI)IOTep Mor pa6OTaTI> B C€TU, €I'0 OHepaHI/IOHHaﬂ CUCTEMaA OOJIDKHA 6I)ITI)
JOITIOJIHCHA KIIMCHTCKHUM N /I/IJ'II/I cepBepHmM MOI[y.HeM, a TAaKXKEC CpeI[CTBaMI/I Hepenaqn JTAHHBIX Memay
KOMIIbIOTEpaMH. B pe3ynbTaTe Takoro J00aBJICHHS OIEpAMOHHAS CHUCTEMa KOMITBIOTEpa CTAHOBUTCS
cerenoii OC.

3agaua puznuecKkoii mepeaavu JaHHBIX MO JUHUIM CBSI3H.
Jlaxxe 1Ipu pacCMOTPEHUU MPOCTEHIIEH CeTH, COCTOSIICH BCEro U3 JBYX MAIllMH, MOKHO YBHUJIETh
MHOTHE TPOOJIEeMBI, TPUCYIIKE JTI0O0H BBIYUCIUTEIHHONU CETH, B TOM YHCIIE, CBSI3aHHBIE C (PU3HUECKOI
nepeaaveil CUTHAJIOB T10 JIMHUSIM CBSI3H.

[Ipn coenuHeHun "Touka-Touyka" Ha NEPBBIM IUIAH BBIXOJUT 3aJadya (U3MYECKOM mepenadu
JTAaHHBIX T10 JIMHUAM CBSA3H. DTa 3a/laya Cpeid MPOYEro BKIOYAET:

* KOIMPOBaHME U MOAYJISIIUIO TAaHHBIX;
* B3aUMHYIO CHHXPOHH3AIUIO ITepeaTIYNKa OJTHOTO KOMITBIOTEpa ¢ TPHUEMHUKOM JIPYTOTO;
* TMOJACYET KOHTPOJILHOM CyMMBI U Mepeaya ee Mo JUHUSAM CBSI3U MOCie KaXAoro Oaiita uim
MOCJIe HEKOTOpOro OJ10Ka OalToB.
B BbIUHCIUTEILHOM TEXHUKE e MPEACTABJIICHHUA OAaHHBIX HMCIOJb3YCETCA )IBOI/I‘IHI)Iﬁ KOZ.

ITpencraBieHne TaHHBIX B BUJE JIEKTPUUECKUX WM ONTHYECKUX CUTHAJIOB HA3bIBACTCS KOJUPOBAHUEM.
CymiecTBYIOT pa3nuyHble COcOo0bl KOAUpOBaHUS ABOMYHBIX Ludp 1 u 0, Hanpumep, NOTEHIMAILHBIN
croco0, Mpu KOTOPOM €IUHMIIE COOTBETCTBYET OJMH YPOBEHb HAIPSDKEHHs, a HYJII — JPYrou, WU
UMITYJIbCHBIN CIIOCO0, KOT/1a JJIs TIPeACTaBICHUs [IU(P UCTIONB3YIOTCS UMITYJIBCHI Pa3JINYHON MK OAHOM
HOJIIPHOCTH.

AHaNOruyHble MOAXO0Abl MOTYT HCIIOJIb30BAThCs ISl KOJAUPOBAHUS JTAaHHBIX U MpPU HX Ieperade
MEXy ABYMS KOMIBIOTEpAMHU IO JUHMUSIM CBSI3U. OJHAKO AT JIMHUU CBS3U OTIMYAIOTCS MO CBOUM
JNEKTPUYECKUM XapaKTEpPUCTUKaM OT TeX, KOTOpbIe CYIIECTBYIOT BHYTpPU KOMIIbIOTepa. [aBHOE
OTJIMYME BHEUIHUX JIMHUN CBS3M OT BHYTPEHHHX COCTOUT B MX TOpa3io OOJbIIEH MPOTSKEHHOCTH, a
TaKK€ B TOM, YTO OHU IPOXOIAT BHE DKPAHUPOBAHHOIO KOpIlyca IO MPOCTPAHCTBAM, 3a4acTylO
IIOJIBEP>KEHHBIM BO3JIEHCTBUIO CHJIBHBIX 3JIEKTPOMAarHUTHBIX IIOMeX. Bce 3TO MpHUBOJUT K CyHIECTBEHHO
OO0JIBIINM HCKQXEHUSAM MPSIMOYTOJIbHBIX UMITYJIBCOB (HapuMep, "3aBajJuBaHHI0" (POHTOB), YeM BHYTPH
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komnbiorepa. [loaTomy mnpu mnepenade JaHHBIX BHYTPM M BHE KOMIIBIOTEpa HE BCEr/la MOXKHO
MCIIOJIb30BATh OJTHU U T€ K€ CKOPOCTHU U CIIOCOOBI KOJIUPOBAHHUS.

B BBIUHCIMTENBHBIX CETSAX NPUMEHSAIOT KAK MOTEHIMAIBHOE, TaK U MMILYJIbCHOE KOJIUPOBAHHE
JUCKPETHBIX JaHHBIX, a TaKXkKe CHeru(pUuecKuii cnocod NmpeacTaBiaeHus AAHHBIX, KOTOPbIM HUKOTAA He
UCIIOJIB3yeTCST BHYTPH KOMIbloTepa, — Moaymsauuio (puc. 3.4). Ilpm Momaymsuuu IHCKpeTHas
uHpOpMaLKs TPEACTABIACTCS CHHYCOUJAIBHBIM CHTHAJIIOM TOW YacTOTHI, KOTOPYIO XOPOIIO IepenaeT
MMEIOILASCS JIMHUS CBA3H.

[Ipu mepenadye CHrHAJIOB MPHUXOJUTCA €IIE pemarb NpodjeMy B3aMMHOM CHUHXPOHH3AIUU
nepeJaTyrKa OJHOr0 KOMIIBIOTEPA ¢ IPUEMHHUKOM Jpyroro. IIpu opranusanuu B3auMoaencTBUs

MOJAYJEH BHYTPH KOMIIBIOTEpAa OHAa PEIIAETCA OYEHb MIPOCTO, TAK KAaK B 3TOM CJIydae BCE MOIYJIH
CUHXPOHM3UPYIOTCS OT OOIIero TaKTOBOrO TreHeparopa. lIpobiema CHUHXpOHM3AIMM TPU CBS3U
KOMITBIOTEPOB MOXKET pelIaTbCcs Pa3HbIMU CIIOCOOAaMH, Kak C TOMOIIbI0 OOMEHa CrelualbHbIMU
TaKTOBBIMM CHHXPOUMITYJbCAMU IO OTHEJIbHON JIMHHUM, TaK W IOCPEIACTBOM IEPUOIUUYECKON
CHHXPOHH3AIMK 3apaHee 0OYCIIOBICHHBIMU KOJAaMH WJIM UMITYJIbCaMHU XapakTepHOU (HOPMBI, OTIMIHOMN
0T (hOPMBI UMITYIIECOB JAHHBIX.

HecmoTpst Ha mpuHsATEIE Mephl (BBIOOP COOTBETCTBYIOIIEH CKOPOCTH OOMEHA JTaHHBIMH, JTHUHUI
CBSI3U C OIPEICIICHHBIMU XapaKTEPUCTUKAMHU , CIIOCO0a CHHXPOHU3AIMN MPUEMHHUKA M TIEpelaTyuKa),
CYIIIECTBYET BEPOSATHOCTh HMCKAKEHUS HEKOTOPHIX OUT IepenaBaeMbIX AaHHbIX. [[1s Oonee HamexHON
Iepeayd JaHHbIX YacTO MCIOJb3YETCs CTAHAAPTHBIM NPUEM — IIOACYET KOHTPOJIBHOM CYMMBI U
nepegava ee Mo JMHUSM CBSI3U IOCNIe KaXJI0oro OaifTa wiu mociie HeKoToporo Onoka OaiitoB. Yacto B
POTOKOJI OOMEHa JaHHBIMU BKJIIOYAETCS Kak OO0s3aTeNbHBIA JEMEHT CUTHAJI-KBUTAHIMS, KOTOpas
IIOATBEPIKAAET IMPABUIIBHOCTD IPUEMA JAHHBIX U IIOCBUIAETCS OT IOJIy4YaTessl OTIPABUTENIO.

KoHTpoJbHbIE BONIPOCHI:
1. KnueHt, peaupexTop u ceprep.
2. 3anava pU3NYECKOH nepesadn JaHHBIX 110 JUHUAM CBS3H.

Pabora c 1uTeparypoii:

Pexomenayembie uctounuku uHpopmaimu (Ne HCTOUHUKA)

OcHoBHast JlonosHUTENBPHAS Meroanueckas HNHTepHeT-pecypcesl
1-2 1 1-3 1-2
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METOJINYECKHUE YKA3AHUS IO CAMOCTOSATEJBHOM PABOTE
CTYAEHTOB

CamoctosTenbHaa paboTa — nnaHupyemana ydyebHasa, ydyebHO-UccnenoBaTeNbCKas, Hayy- HO-
nccnenosartesibckas paboTa CTyAeHTOB, BbIMOJHAEMAas BO BHeayaUTOPHOE BpemsA MO 3a4aHuIo0 U npu
MeToAMYEeCKOM PYKOBOACTBE npenogasaTens, Ho 6e3 ero HenocpeAcTBEHHOro y4yactusa (Mpy YacTUYHOM
HenocpeacTBEHHOM y4acTMM NpenoaasaTena, OCTaBAAOWEM BeAyLLyo Po/ib 3apaboToit CTyaeHTOB).

CamocTtonTesibHasA paboTa ABAAETCA Ba*KHbIM BUAOM y4eOHON M HAay4YHON AeATEeNIbHOCTM CTyAeHTa U
WrpaeT 3HAYUTENbHYIO pPONAb B PEUTUHIOBOW TEXHO/OrMM 0b0yyeHua. [ocydapcTBEH- HbIM CTaHAAPTOM
npeaycmaTpuBaeTcs, Kak npasuio, 50% Yacos 13 obuweln Tpya0eMKOCTU AMUC- LUNANHBI HA CAMOCTOSATE/IbHYIO
paboTy cTygeHTOB. KonmyecTBO 4YacoB CaMoCTOATeNbHOM pabo- Tbl M ee pacnpegeneHve mexay
OVNAAKTUYECKMMM eaMHULAMM NPUBEAEHO B paboyelt nporpam- me.

3agavamu camocTosTelbHOM paboTbl ABASIOTCA:

CncrtemaTmnsauma 1 3aKkpensieHne nosly4eHHbIX TeEOPETUYHECKUX 3HaHUI © I'IpaKTM‘-IeCKMXVMEHVIﬁ CTYAEHTOB;

yrny6ieHne n paclimpeHmne TeopeTUYeCcKNX 3HaHW;

dbopmmMpoBaHME YMEHMUI MCNONb30BaTb HOPMATMBHYIO, MPABOBYIO, CMPABOYHYIO AOKY-MEHTaLMIO U
crneumnanbHyo AnUTepaTypy;

pa3BuTUE NO3HaBaATE/IbHbIX CNocobHoOCTel U aKTUBHOCTU CTyAEeHTOB!: TBOpHeCKOVI MHUN-UNATUBDLI,
CaMOCTOATENIbHOCTU, OTBETCTBEHHOCTU N OPraHN30BaHHOCTH,

dopmMmupoBaHME CaMOCTOATE/IBHOCTU MbILLJIEHWUSA, CMOCOOHOCTEN K CAMOPa3BUTUIO, CaMO-
COBEpLUEHCTBOBaHMIO M CaMopeanunsaLmm;

pa3BUTUE UCCNEA0BATENbCKUX YMEHWNIA;

ncnosib3oBaHMe cobpaHHOro M NONYYEHHOTO B XO4E CAMOCTOSATE/bHbIX 3aHATUI ANA 3d- PeKTUBHOM
NOoAroTOBKU K UTOTOBbIM 3a4eTaM U 3K3aMeHaM.

B npouecce camocTtoaTenbHon paboTbl CTyAeHT npuobpeTaeT HaBblKM CaMOOPraHuMsa- Luw,

CaMOKOHTPO/14, CamoynpaBieHnAa, CTaHOBUTCA aKTUBHbIM CaMOCTOATE/IbHbIM Cy6'beKTOM yqe6H017|
AeATENbHOCTU.

BbinonHAA camocToATesNbHYO paboTy noA KOHTpo/Jem npenogaBaTtens, CTYAEeHT AoA-

KeH:

— OCBOUTb MUHHUMYM COACPIKaHUA, BBIHOCUMBIM Ha CaMOCTOATCIIbHYIO pa60Ty CTYJACHTOB
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n I'Ipe,Cl,ﬂO)'KeHHbIﬁ npenogasatenem B COOTBETCTBMM C [OcypapCTBEHHbIMU O6pa3OBaTe}1beIMM
CTaHAapPTaMu BbiCLLErO I'IpOCI)ECCMOHafIbHOI'O O6pa3OBaHMF| no ,ﬂ,aHHOﬁ ancuunanHe.

— IJJAHUPOBAaTh CaMOCTOATENBbHYIO pPabOTy B COOTBETCTBHM C TpauKoM
CaMOCTOSITEIb- HOW Pa0OTHI, MPEAJIOKEHHBIM MPENO/IaBaATEIICM.

— CaMOCTOATEIIbHYIO PabOTy CTYACHT JIOJDKEH OCYIIECTBIIATH B OpraHU3aI[MOHHBIX
dop- Max, IpeTyCMOTPEHHBIX YUYECOHBIM IJIAHOM U pabodeil mporpaMMoi MpenoaBaTelis.

— BBITIOJIHATh CAMOCTOSITEJIBHYIO PabOTy M OTUMTHIBATHCS MO €€ pe3yabTaTaMm B
COOTBET- CTBHH C TpaUKOM MPEIICTABICHUS PE3YJIbTATOB, BUAAMH U CPOKAMU OTUETHOCTH
110 CAaMOCTOSI- TEIHHOU paboTe CTYACHTOB.

OcHoBHOM dopmolt camocToATENbHOM pPaboTbl CTyAeHTa ABAAETCA M3YyYeHWEe KOHCMEeKTa

NeKUMi, UX OOMNONHEHWE, PEKOMEHLOBAHHONM NMTepaTypbl, NOATOTOBKA OTYETOB K J1abopaTop- HbiM
pabotam. Ho gna ycnewHol yyebHOM AeATeNbHOCTU, ee MHTeHCUdUKaUMU, HEOBXOAMMO YYUTbIBATb
cnepytolme cybbekTUBHbIE GaKTopBbI:

HaumMHaTb camocToATeNbHble BHEayAUTOPHbIE 3aHATUA CaedyeT C NepBbiX Xe AHel ceme- CTpa,
nponyuieHHble aHM 6yayT noTtepaHbl 6€3B03BPaTHO, KOMMNEHCUMPOBATb WMX MO3AHEE YCU- JIEHHbIMU
3aHATUAMM Be3 CHUKEHUA KadecTBa paboTbl M ee NPOM3BOAMTE/NIbHOCTM HEBO3MOXHO. [epBble AHU
cemecTpa O4YeHb BaXHbl ANA TOro, 4YTobbl BKAOUMTLCA B pPaboTy, YCTaHOBUTb OMpe- AefeHHbIN
NopAAOK, PaBHOMEPHbIN PUTM Ha BECb CEMECTP.

KOHTPOJIb 3BHAHUM

Texymmuii KOHTPOJAb 3HAHWA TPEANOoJIaraeT 3aluTy Ja0OpaTOPHBIX paboT u
BBITIOJIHECHUE TECTOBBIX 3a)1aH1/1171. B TecToBLIE 3aJlaHus BXOAAT BOIIPOCHI IO JICKIIMOHHOMY
MaTepuay U BO- IPOCHl CaMOCTOSATEIbHON pabOThl, MpUBEICHHBIE B paboueil mporpaMmme.

Bapuaut TecTa TeKylmero KOHTpPOJIs

Bapuanr 1

1. Kakue QpyHKIMN BBHITOTHSAIOTCS HA TPAHCIIOPTHOM YPOBHE 3TAJOHHOM
MO-JIEJIH B3aUMOJICHCTBUS OTKPHITHIX cucteM (OSI)?
a) ompeJieNieHre Havajla 1 OKOHYAHHs CEaHca CBSI3U; ONpeelieHue BpPeMEHH, NITUTEIb-

HOCTH U pCKUMaA CCaHCa CBA3H,; OIIPCACIICHUEC TOUCK CUHXPOHU3AINU IJId IPOMCIKYTOYHOT'O
KOH-TPOJII U BOCCTAHOBJICHU IIPU IIEPCAAYC NJaHHDBIX;

0) KOHTPOJIb [TOCJIEIOBATEILHOCTH NIEPEIaul JaHHBIX; YCTAHOBKA COOTBETCTBUS
MEX1y TPAaHCHOPTHBIMU (JIOTMUECKHUMU) U CETEBBIMH aJipecaMy aOOHEHTOB; OOHApYKEHUE U
00paboTKa0mMMOOK TIepeIaun JaHHBIX;

B) OIpeNeIeHue MapHIPyTH3allMl B CETH U CBSA3b MEXKAY CETSIMHU; oOecrieueHHe
HE3aBU- CHMOCTH BBICHIMX YPOBHEH OT WCIIONB3YeMOH Ui mepenadd  HH(OpMaIum
(busznueckoil cpepl;00HapyKeHUE 1 00padoTKa OMMOOK TIepeaun JaHHBIX;



I) ONpENENIEHNEe MeEToJa JAOCTyNa K CpeAe Iepelayd JaHHBIX; OIpPEIeIICHUE
JIOTHYECKOWTOTIOIOT U CETH Tepe/iayn JaHHbIX; OlpeesieHre (PU3nIecKon ajpecanuu.

2. Kaxkoe ycmpoticmeo nazvieaemcsa nosmopumenem? a) OpraHu30BaTh
0OMEH JTaHHBIMH MEX]Ty CETEBBIMH O0EKTAMH, UCTIONB3YIONIMMHU PAa3IUNYHbIC
MIPOTOKOJIEI 0OMEHA JaH-HBIMU;

0) pacCHIMPHUTP CETh MOIKIFOUYCHUEM JIOMTOIHUTEIBHBIX CETMEHTOB Ka0es;

B) 06’I>GIII/IHI/ITB HECKOJIBKO CEMCHTOB, TaK 4UTO IIep€aadya JaHHBIX MCXKIY
CTaHIUAMHUBHYTPH OJHOI'O CErMEHTA HE 6y,Z[CT BJIMATH Ha IIE€pCAaAvYy JaHHBIX B APYTUX
CEeIrMEHTax,

r) COCAUHATH CETH pa3HOro Tuiia, UCIIOJb3YIOIKUEC OJHY CETEBYIO OIICPAllMOHHYIO CHUC-
TEMY HJIN IIPOTOKOJI obMeHa JaHHBIMU.

3. Kakyro u3 curyanuii Ha3bpIBatOT KOJUTU3UEM?
a) KOTJa CTaHIIMSA, JKeJIaroIas mepeaTh MakeT, 0OHapyKUBAET, YTO B JAHHBIN
MOMEHT/pYrasi CTaHIMs YK€ 3aHsUIa NePEAaolyto Cpey;

0) Kor/a B IaHHBIX, MIEPEJaHHBIX CTaHIIMEH, OOHApY>KeHa OLINOKa;

B) KOTrja JiBe paboune CTaHIIMK OJTHOBPEMEHHO MePeIaloT JaHHbIE B Pa3AeIseMyIo Ie-
PEAAIOILYIO Cpeny;

F) KOorja nepcaada JaHHbIX 3aBCPIICHA CTaHHHeﬁ YCIICHIHO.

4. Kakoe Ha3BaHHE HOCUT CETH METOJI IOCTYIa CTAaHIUH K Mepearoliei cpeie
B cetu Ethernet?
a) MapKepHOE KOJIBIIO

0) MHOKECTBEHHBIH JJOCTYI ¢ KOHTPOJIEM HECyIel 1 0OHApyKEHUEM KOJUTU3UI
B) MapKepHas [IMHA
I') paHHEe 0CBOOOXIeHUE MapKepa

5. Ilpu kakoMm criocoGe oOMeHa MHpOpPMaLUe MEXy y3/1aMu CEeTH TaHHbIE
nepeaa-rTcs B OAHOM HarpaBlieHUH?
a) pH CUMILIEKCHOH Mepenaye; 0) npu 1ynaeKcHON nepeaaye;

B) NpU MOJTYAYIJIEKCHOH Mepeaaye; T') IpH MOJTYCUMIUIEKCHON Iepeayde

6. Kak Ha3pIBaeTcst XapaKTepUCTUKA CETH, MPEAIoararoiias CKprITHE 0COOSH-
HOCTel pabOThI CETU OT KOHEYHOTO MOJIb30BaTENs?
a) UHTErpUPYEMOCTb; 0) MPO3payHOCTh;

B) HAJIC)KHOCTB; C) MacImTadupyeMoCTh.

7. ITo kaKoif TOMOJIOTHH U300paXKEHO TMOKIIOUEHIE YCTPOICTB HA PUCYHKE?

[ IEI. Q

a) 3Be371a; 0) muHA; B) TYEHCTAs TOMOJIOTHS; T) KOJBIIO.

8. Kakoii u3 mepeuncieHHBIX BAPUAHTOB XapaKTEPUCTUK COOTBETCTBYET TEXHO-
soruu 10BASE-F?
| | a_ | 6 | B | r




JlnuHa cermeHTa
Kabess, M 500 185 100 2000
Tun kabens 50 OmHbIT 50 OwmHubIH Buras napa OnTOBOJIOKHO
KOaKCH- KOaKCH- (UTP)
aJIbHBIM, aJIbHBIM,
«TOJICTBIN «TOHKHI
Tomnomorus
EZHKHIO%H [lluna [lluna 3Be3na 3Be3na
YCTPOMCTBA

9. Kaxoe uz ymeaepoicoenuti o 1o2uieckum aopece y3ia cemu eeproe?
a) HE OIPEIeTSETCS UCIIOIh3yEMbIM IPOTOKOJIOM 0OMEHa JTaHHBIMH;

0) ompeeIseTcsi CTaHAapTOM JIOKAJIbHOW CETH;
B) HE MOXKET OBITh U3MEHEH T0CIC MOAKITFOUYCHHUS YCTPOUCTB K CETH;
T') MOXET OBITh U3MEHEH B IIpoliecce padoTHI.

10. IlocTaBbTE COOTBETCTBUS MEXAY TUIIOM KOMMYHUKAIMOHHOTO YCTPOCTBau
ypoBHsiMU MoJ1eninOS], Ha KOTOPOM OHO MOXeET paboTaTh

1) noBTOpPUTEND a) (hu3HYeCKHii, KaHAJbHBIN, CETEBOM, TPAHCIIOPTHBIHI

2) MocCT 0) pusnveckuii, KaHATbHBIN

3) o3 B) pusuyeckuit

4) MapuIpyTHU3aTop r) Hag ypoBHsMu Mojaenu OS|

11. Kakoe ycTpoiicTBO n3onupyet Tpaduk oaHOM mojceTu ot Tpaduka Apyroi
MIOJICETH, HO HE MOXET OBITh MCITOJIb30BaH B CETH C 3aMKHYTBIM KOHTYpOM?

a) MOCT 0) o3 B) MapLIpyTU3aTOp  T') IOBTOPUTEINb

12. YUto ucnonp3yroTcs B OJHOMOJOBOM Kadele B KaueCTBE HCTOUHUKA
u3Ny4eHusiceera?

13. Kaxkue u3 nepeuucieHublx nap cemesvix mexHoaI02Utli COBMeCmumbvl no opma-
mam Kaopos u no380Jis1iom oopabamsieams COCMABHYI0 cenmv 6e3 HeoOX00UMOCmuU

MPAHCAU-POBAHUA KAOPOB?
a) Token Ring — Fast Ethernet

6) FDDI — Ethernet
B) Ethernet — Fast Ethernet
r) Token Ring - FDDI

14. TlocTaBbTE COOTBETCTBUSI MEXKAY HA3BAHUSIMH CTaHAAPTOB U TEXHOJIOTHIH,
KOTOPbIE€ OHU OIUCHIBAIOT.

a) 802.1 1) Texnonorus Token Ring
0) 802.3 2) Texuonorus Ethernet
B) 802.5 3) obmwme onpenenenus JIBC, csa3b ¢ mozenbio OSI

15. T'ne pacnonaraeTcsi TOpU30HTANIbHAS TIOJICUCTEMA UEPAPXUUECKOM
CTPYKTYPHU-POBAHHOM KaOCIIbHOWU CHCTEMBI?
a) B IIpezenax dTaxa

0) B mpenenax 37aHus



B) B Mpejieniax OAHON TEPPUTOPHH C HECKOJIBKUMHU 3/1aHUSMU
I) B [Ipefieax MpearnpusaThs

16. Kakumu XapaKTEPUCTUKAMU OLCHHUBACTCA CTCIICHD UCKAXKCHUSA CUHYCONAallb-
HBIX CHTHAJIOB JIMHUSMU CBS3U?

a) 3aTyXaHHe, MOIIIHOCTb

0) MPOMyCKHOM CIOCOOHOCTHIO, MOJI0CA MPOMYCKaHUS
B) IOMEXOYCTOHYHBOCTh, JOCTOBEPHOCTH

r) AMIIIUTYAHO-49aCTOTHAA XapaKTCPUCTUKA, I10JI0CA ITPOITYCKAHHUA

17. Kakwue ypoHu monenu OSI sBistoTcs
CETCHE3aBUCUMBIMU?a) TIPUKIIATHOM, TIPEICTABICHHS TaHHBIX
0) KaHAIBHBIN, CETEBOU

B) TPAHCIIOPTHBIHN, CEAHCOBBIN
) pU3HYECKHil, CCAaHCOBBIN

18. B kakom roay ObUT IpUHST NEepBbIA cTanaapT cetu Ethernet?
a) 1990 0) 1980 B)1970 r) 2000

19.  Jhobasa sviuuciumenvnasn cucmema, NOCMpOeHHAs 8 COOMEEMCMEUU C
00we-00CmynHbIMU CReYUPUKAYUAMY, COOMEEMCMBYIOWUMU CIMAHOAPMAM U NPUHAMbLE
6 pe- 3yrbmame nyoauUuH020 00CYHCOeHUs, HA3bIBAEM Sl

cucmemou.

20. CTek KOMMYHHUKAIIMOHHBIX TPOTOKOJIOB ABIISICTCSA
JMJIEPOM CPENI MPOTOKOJIOB BBHIYHCIUTENBHBIX CETeH M HCIIONB3YET THOKYIO CHCTEMY
aJipecaluio, MO3BOJISIONLYI0 0ojiee MPOCTO BKIIIOYATh B MHTEPCETh CETH pa3IMYHBIX
TEXHOJIOTH.

21. Ha pucyHnke cxemaTHyHO n300paxkeH ¢opmar nakera cranaapta IEEE 802.3.
KakoBo Ha3BaHue 10JIs, OTMEUEHHOI'O BOIIPOCUTEIbHBIM 3HAKOM?

8B 6 6B 2B 46 b - 1500 B 4B
Ilpearoyaa | AL [ AH | ITome Mammmmx oo
?
noae

22. Kakoe u3 nepedrcleHHbIX Ha3BaHUN CTaHIAPTOB SBJSIETCS OOLIUM TEPMUHOM
JUIsE 0003HAYEHHUs CTaHIApTOB, HCIOJIB3YIONIMX B KA4eCTBE CPeJIbl INepeladyd JTaHHBIX
BUTYIONIapy?
a)100BASE-T 0)100BASE-TX B) 100BASE-T4 r)100BASE-T2

23. Kakum Oyzer TeopeTHIeCKHi Mmpeaesl CKOPOCTH Mepe/Iay JTaHHbIX B OMTax B

CEeKYHIY MO KaHATy C IIMPUHON monockl mpomyckanwss B 20 k['1, eciu MOIIHOCTH
nepenar- ynka coctasisier 0,01 mBt, a MmomHocTh ryma B kanaie 0,0001 mBt

24. Ecnu 6ce KOMMYHUKAYUOHHbLE

yempoucm- 8a  Ha - cxeme  cemu  SAGNAIOMCA

KOHYEHMpamopamu, mo Ha KAKux nopmax



noseumcs Kaop, eciu e2o0 Om- Npasumev C
komnwvtomepa A komnwvromepy D?
a) Ha Bcex moprax  0) 5,6, 7 B) 4,5,6,7

r)4,5,6,7,12, 13,14,15, 17,18

25. Eciu 6 mpeowidywem  npumepe
cuumams, YmMo 6ce YCMpPOUCMBEA AGIAIOMCS
KOMMymamopamu, mo Ha KaKux nopmax
noOsSBUMCSL KAdp, eciu e20 Om- Npasums ¢
komnwvtomepa A komnwvromepy C?




IIpuniaoxenue 1

Hepeqeﬂb BOIIPOCOB K 3K3aMEHY

UTOTOBBIY KOHTPOJIb 3HAHUM - IIpuMepsbl 61/1€TOB

DK3aMeHanoHHbIN OmiteT Ne 1

1. Crpykrypa cranmaproB |[EEE 802.x

2. Anroputmbl pabOThl MOCTOB

3. Kakum Oyzner TeopeTnueckuii mpezes CKOpOCTH Nepejauu JaHHbIX B OUTaX B CEKYH]y I10
KaHajly ¢ LIMpUHOM nojockl nponyckanus B 20 k1, ecnu momuocTs nepenarunka 0.063
MBT, a MomiHOCTH yma B kanase 0.00ImBt

JK3aMeHaHMOHHBII Omniter Ne 2

1. DranoHHas MoJesib B3aUMOCBS3H OTKPBITBIX CUCTEM

2. AMIUIMTYJHO-YaCTOTHAs XapaKTEPUCTHKA, TI0JI0Ca MPOIYCKAHUsI, 3aTyXaHHe

3. 3anummTe 3HAUYEHUS CIEAYIOIUX XapakTepucTuk Tononorun 10BASE2: ckopocts nepena-

YH, JJIMHA CCIrMEHTAa Ka6e.]'15[, MaKCUMAJIBHOEC YHCJIO CTaHHI/II\/’I B CETMCHTC, THUII Kaoes.




OK3aMeHAIMOHHBIH ouyer Ne 3

1. Knaccugukanus cereil no Macmrady U TEppUTOPUATBHOMY IIPU3HAKY

AAropuTMBI paboTHl MOCTOB

3. Ompenenute NPONYCKHYIO CIOCOOHOCTh KaHAa CBA3M JUIA Ka)KAOTO HAIIPaBJICHUS AyIUIEKC-
HOT'O PeXHUMa Iepeadu, eclid U3BECTHO, YTO IoJjoca nponyckanus pasHa 600 kI'w, a B Me-
TOJIEe KOJUPOBAHMS UCTIONB3YyeTCst 16 COCTOSIHUI CUTHAIA.

r

DK3aMeHAIMOHHDLIH Onier Ne 3

4. Knaccuduxkanus ceteil no Macmtady v TeppuTOpUATBLHOMY IPU3HAKY

5. Anroputmsl paboThl MOCTOB
Onpenenure NpoONyCcKHYIO CIOCOOHOCTh KaHajla CBSI3U I Ka)KJO0To HallpaBJIEHUs AYIUIEKC- HOTO
[pexuMa Tiepeiauu, €CJIM U3BECTHO, UTO ToJioca npornyckanus paBHa 600 kI'1i, a B Me- Tozie
KOAMPOBaHUS HCIONb3yeTcst 16 cocTosiHMi curnana.




