AHHOTALIS JUCITATITAHEI

«CeTu U TeNEeKOMMYHUKALIUI)
HucuumnHa «CeTd ©  TEIEKOMMYHHUKALMU»  SIBJISIETCS  4YacThIO
nporpammbl  O6akanaBpuata «lIporpammuas wuHxeHepus (o0mwuii npoduib,
CYOC)» no namnpasienuto «09.03.04 ITporpamMHasi UHXKEHEPHUS.

Heau 1 3aqa4u AUCHUNTIMHBI

[lenp yueOHOW AUCUHUIUIUHBI * (HOPMHUPOBAHUE 3HAHHWN O MPUHIIHIAX
B3aMMOCBSI3M KOHEYHBIX CHCTEM * YMEHHMH HCIOJIb30BAaHUS TEOPUU PAOOTHI
MPOTOKOJOB TepeJayd AaHHBIX MpPH pEeHIeHUH MNpodecCHoHaNbHBIX 3a/ad.
3amaun y4yeOHOM AMCUMIUITMHBI * H3YUYEHHE MOJIEJIH B3aUMOCBSI3M OTKPBITHIX
cucteM (OSI RM) u mpoTOKoJIOB nepenadyn JaHHBIX; * GOPMUPOBAHUE YMEHUS
MPUMEHSTh CETEeBbIE TEXHOJOTUHM ISl JOCTHXEHHS TpeOyemMoro CceTreBoro
cepuca; ¢  (OpMHUpPOBaHHWE  HABBIKOB  BBIOOpA,  TECTUPOBAHUA U
KOH(GUTYPUPOBAHUA TEICKOMMYHUKAIIMOHHOTO 000Dy A0BaHHUS. .

N3y4yaemblie 00beKTHI M CHHUIIIHMHBI

[IpenmMeToM OCBOEHUSI NUCUUILIMHBI SIBISIOTCS CIEAYIOIIUE OOBEKTHI: -
MOJIeNIb B3aUMOCBs3U OTKPBITHIX cucTeM (OSI RM); - MexaHu3Mbl yHpaBiIeHUS
MOTOKOM M HCHOpaBlieHUs OwmuoOoK; - npuHiunbl kommyrtauuu (Ethernet) u
mapmpyTtuzanuu (IP); - ctpareruun ynpasnaenus neperpy3koit B mpotokose TCP; -
crocoObl  obecredyeHusi HaAEKHOrO0 U A(PPEKTUBHOTO (PYHKIIMOHUPOBAHUS
TEJIEKOMMYHUKAIMOHHBIX CUCTEM..

O0bemM u BuABI Y4eOHOI padoThI

Pacnipenenenne
N Bcero MO CEMECTPaM B yacax
Bun yuebHol paboTh
4acoB Howmep cemectpa
6 7
1. IIpoBeaeHne yueOHbIX 3aHATUH (BKJIIOYas
MpOBe/ie-HNE TEKYILEro KOHTPOJIS YCIIeBAEMOCTH) 88 44 44
B popme:
1.1. KonTakTHas aynutopHas paboTta, U3 HUX:
- nexrn (JI) 28 14 14
- nabopartopHsbie paboTsI (JIP) 56 28 28
- IPaKTHUYECKUE 3aHATHS, CEMUHAPHI U (HITN)
npyrue Bubl 3aHATUI ceMuHapckoro Tuna (I13)
- KOHTpOJIb camocTositensHoi paboTsl (KCP) 4 2 2
- KOHTPOJIbHAs paboTa
1.2. CamocTositenpHas padora ctynentoB (CPC) 128 64 64
2. IlpoMexyTOUYHasl aTTECTALUS
DK3aMeH
Juddepennmpoannbiii 3aueT 9 9
3auer 9 9
Kypcogoii mpoexT (KII)
Kypcosas pa6ora (KP)
OO611ast TPy 10EMKOCTh AVCIUTUINHBI 216 108 108




KparTkoe cogep:kanue 1MCHUIIIIHHBI

O6nem
q O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
AMMCHOBAHHUE Pa3acioB JUCHUITIIMHBI C KPATKUM 3aHSATHIA 110 BUIAM B 9acax |3aHsATHil 10 BUIAM
collep’)KaHuEM B YACAX
1 | gap | m3 CPC

6-i1 cemectp




O0BeM

q O06beM ayTUTOPHBIX BHEAyIUTOPHBIX
AUMEHOBAHHUE PA3IETIOB UCUMILITUHBL C KPATKHM | 50p 0 1o raM B Yacax |3aHsiTyil 10 BHAGM
CoJlep’)KaHUuEM B 9ACAX
JI JIP 113 CPC
Pasnmen 1 /{u3aifa cetn 6 0 0 32

Tema 1. DTanoHHas MOJETb B3aUMOCBSI3U
OTKpBITBIX cucteM (OSI RM).

OcHosabie nmonsTHss OS] RM 1 ux B3auMOCBSI3b:
CUCTEeMa, IPUKIIAJHOM Mpoliecc, MPUKIaIHOMN
00BEKT, COeIMHEeHNE, (PU3NYeCcKHe CpeICTBA
COCMHEHHUsI, 00JIACTh B3aUMOJICHCTBHUS OTKPBITHIX
CHUCTEM. YPOBEHB, 00BEKT, IIPOTOKOJI, HHTEPEIic,
TPAHCIIOPTHAS CETh, CETh MEPelavun JaHHBIX,
aboHeHTckHe ciryk0b1. CepBHC, ycinyra, QyHKIHS,
cepBHCHas Touka jgo-cryna (SAP), koneuHast Touka|
COCTUHECHHS.

Tema 2. Yposau moaenu OSI RM.
Haznayenue/pyHKIIMU GU3NIECKOTO, KAHATLHOTO,
CETEeBOT0, TPAHCIIOPTHOTO, CEAaHCOBOTO,
MPEICTABUTEILHOTO U TIPUKIIQJTHOTO YPOBHEH.
ACHeKTh! (PyHKIIHOHHUPOBAHUS YPOBHS: BEIOOD
MPOTOKOJIA, YCTAHOBJIICHNE M PACTOPKEHUE
COCIMHEHHMSI, MYJbTUINIEKCUPOBAHUE U
pacIlerUIeHue COeAMHEHUs, HOpMaJIbHbIE U
CpOYHBIC IaHHbIE, YIIPABICHUE TIOTOKOM JJAHHBIX,
OpraHu3alys MoCIeJ0BaTeILHOCTH, 3aIIUTa OT
OIMOOK, MapImIpyTH3aIys. B3anumMocss3u 0JI0K0B
nmanaeix OSI RM: UD, PCI, SDU, PDU, ICI, IDU.
Mozens cepuca. CriocoObI OIMCaHUsI CepBUCA:
TabJIMIa CIIeI0BaHus, BpEMEHHAsI TUarpaMmma,
moMe4eHHBIN Tpad. Mojens cepBrca YpOBHSI:
nosp3oBaTenn N-cepBuca, mocraBiuuk N-cepBuca
Y CepBHCHBIC TPUMHUTUBBL. CBOWCTBA MPUMUTHBOB.
Mozenb MocTaBIIMKa CepBUCa

Tema 3. MyJIbTUIUIEKCUPOBAHHE.

KommyTarusi KaHaJIOB 1 KOMMYTaIIUs TaKETOB.
Paznenenue kananor no Bpemenu (TDM), yactore
(FDM),nnune Boasl (WDM) u B mpocTpaHcTBe
(CDM) B cuctemMax KOMMYTAallMK KaHAJIOB.
CrabunpHOCTh PabOThI MyJIBTUILIEKCOPA.
L{uxnoBast (kaapoBast) CHHXPOHHU3AIIHS.

Tema 4. MmmynbcHo kopoBast Moayssiius (MKM).
[Ipoiiecc UMITYILCHO-KOJJOBOM MOYJISILIUUA:
TUCKpeTH3alns, KBAaHTOBAaHUE U KOIU(UKALIUS.
[TonsiTHEe KaHama TOHATLHOU yacToThl (64 Kout/c)
1 IPUHLIUIIOB €r0 YIUIOTHEHUA B Poccuiickoit
dbenepannu (06opynoBanue MKM-




O0BeM

O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HanmeHoBaHHE pa3ieoB JUCLMILIMHBL € KPATKHM | 0o oo BUAM B 9aCaX |3aHSTHI 1O BAIAM
CoJlep’)KaHUuEM B 9ACAX
J JIP I13 CPC
30 / UKM-120).
Tema 5. DBomtonus UPPOBBIX HEPAPXHIA
CKOpPOCTEH.
[1ne3noxponnsie (PDH) , cunxponnsie (SDH) u
ontuyeckue (OTH) nepapxun ckopocTen.
[ToHsITHE IEPBUYHBIX U BTOPHYHBIX CETEH
HIIEKTPOCBSI3H.
Paznen 2. L2 OSI RM. HDLC/Ethernet 8 28 0 32

Tema 6. AcCHEKTbI KAHAJIBHOTO YPOBHS.

KanpoBasi cunxpoHu3anus. Y IpaBiIeHUE IOTOKOM:
Stop-and-Wait u Sliding-Window. O6napyxeHnue
ommn6ok: Parity Check u CRC. Ucnpasnenue
ommbOok: Stop-and-Wait ARQ, Go-Back-N ARQ,
Selective-Reject ARQ, FEC, Hybrid ARQ.
[Tpouenypst HDLC. Haznauenue u cepsuc HDLC.
Turel u pe>XxuMbl PabOTHI CTAaHIMNA. MexaHU3MBbl
KaJpOBOW CHHXPOHU3AINN U KOJOBON
Mpo3pavyHOCTH. Afpecarus. TUIIBI KaIpOB U UX
HazHaueHne. CrocoObl yrpaBieHUs OTOKOM,
0OHapyKEeHHs U UCTIPABICHUS OINOOK.
BpemeHHble 1uarpaMMbl, WILTIOCTPUPYIOLIIE
PEXXUMBI pabOTBI CTAHLIUHN M CITOCOOBI
WCTIPaBIICHUS OIIHOOK.

Tema 7. Ethernet TexHomorHs.

Crpykrypa cranaaproB IEEE 802.* u ux
cootHecenue ¢ OSI RM. CyTes MeTo10B focTyna
‘“MHOKECTBEHHBIN JOCTYII C KOHTPOJIEM HECcyllen
1 oO6Hapyxxennem koyun3uii” (IEEE 802.3,
CSMA/CD). ®opmartsr Ethernet-kanpos u
Ha3Ha4YCHUE TOJIeH 3aroyioBka. HasHadueHue u
tunel MAC- u SAP-aapecos. PaznoBunnocTn
cereli Ethernet (FE, GE, 10-40-100GE).

Tema 8. Ethernet kommyTanus.

[Ipouecc 06paboOTKK Kajpa Ipy MPOX0KIESHUN
yepe3 koHreHTparop (hub); mocrt (bridge),
kommyTartop (switch). [ToHsATHS TOMEH KOJUTM3UH,
[IMPOKOBEIATEIbHBIN JOMEH U THaMETp CEeTH.
MexaHn3M camooOy4eHus 1 GopMUpoBaHUs
Tabubl kommyTtannu (MAC-angpecoB); pesxuMbl
KOMMYTALIUH.

Tema 9. Bupryansnasie cetu VLAN.
Konnenuus u Mmexanu3mel oopa3zoBanus VLAN.
TpankoBeie coenuuenus (Trunks), Multihomed




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
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O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J
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I13

CPC

VLAN.

Tema 10. [IpoTokon cBssyrotero nepesa STP.
[Ipo6ieMsbl MeTyIeBOI TONOJIOTHH yCTpoiicTB L2
YPOBHSI. DTallbl IOCTPOCHUS PACTIPEIEICHHOTO
CBSI3YIOILIETO JIEPEBa U AIITOPUTM MIPHHSATHUS
permenus. IBomonust STP: mporokon RSTP
(Rapid Spanning-Tree). TexHonorus oOpa3zoBaHus
MarucTpaliei (arperanuy KaHajioB) COTJIACHO
IEEE802.3 LACP, FEC/GEC.

NTOI'O no 6-my cemectpy

14

28

64

7-11 cemecTp

Paznen 4. L4 OSI RM. TCP npoTtokon

6

14

32

Tema 16.IIpotokon TCP u UDP.

Ha3HaueHue 1 mpenocTaBisieMble CEPBUCHI.
dopmar u Ha3HauUEHUE MOJIEH 3aro-JI0BKa.
'Ycranosienue u pactopxenue TCP-coenunenus.
OKOHHBII NPUHIMIT yIIPaBIEHUS MOTOKOM. Onuuun
nportokoina TCP.

Tema 17. Mexanusm ynpasienus notokom B TCP.
®da3pl yrpaBieHUs IOTOKOM: MEJJICHHBIN CTapT,
Mpe0oTBpalleHue eperpys3Ku, ObicTpoe
BOCCTaHOBJIEHUE. BapuaHThl cTpaTeruit
ynpasieHus motTokom (Reno, Cubic, BIC)

Tema 18. [JomenHas cuctema umeH (DNS).
[Iporecc Tpancmsuuu umeH B DNS. Cxemsl
paboThl (IEPBUYHOTO U BTOPUYHOTO,
PEKYpPCUBHOT'O U HEPEKYPCUBHOI'O CEpBEPA).
[ToHsITHE KOPHS CUCTEMbI UMEH U CHCTEMBI
OpraHu3al KOpHEBBIX cepBepoB. SOA-3amucu.
Passutne DNS: IDN, KIOHEL

Paznen 3. L3 OSI RM. IP npotokon

14

32

Tema 11. IP mpoTokom.

[P cepBuc, Ha3HAUYECHME ITOJIEH 3aT0JIOBKA.
Pacnipenenenne IP-agpecHOro npocrpancrsa B
WNutepuet. HazHaueHue u CEpBUC MTPOTOKOJIOB
ARP, RARP, DHCP

Tema 12. 1P agpecanus.

Kunaccer IP anpecoB, Ha3HaueHue crienuanbHbIX [P
anpecoB. becknaccoBasa moaens [P anpecanuu u ee
mocronHcTBa. [IOHATHE MacKu CETH/TIOICETH,
npuHimnel VLSM (Variable
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Length Subnet Mask) mackupoBanus. TexHomorus
CIDR (Classless Inter-domain Routing): crparerus
pacnpenenenus [P-anpecHoro npoctpancTsa ais
BO3MOKHOCTHU arperatuu aJipecoB (CyMMHUpPOBaHUS
MapIIpyTOB).

Tema 13. IP-mapmpyTusanusi.

ANTOpPUTMBI ¥ TPOTOKOJIBI MapIIPYTHU3ALHH.
CTpyKTypa TaOJIHUIBl MAPIIPYTH3AINUN U MEXaHU3M
ee popmupoBanus ¢ TOMOIIBIO “routing updates”
coobmenuii. Ilponecc mapupyruzanuu. [psmas u
KOCBEHHAs! MapIIPyTH3aLIHSI.

Tema 14. Moaenu aapecanuu U MapiipyTH3aIuN
[ToHsSITHS TOMEH MapIIpyTH3AIUH U TIPES(HUKC CETH.
[[prHIMIIBI TETTEHNS CETH HAa MOJICETH B KJIIACCOBOM
1 0ECKIIAaCCOBOM MOJIEIT MapIIPyTH3AIINH.
[TpoOseMbl pa300IICHHBIX MTO/ICETEN B KIIaCCOBOM
Mozenu. Pasmuaus B “routing updates”
COOOILEHUSX U CTPYKTYp TaOJIUI] MapIIPyTU3ALIUN
B KJIacCOBOU 1 OeckitaccoBoit mojenu. [IpaBumno
TMHHEHIIeTo npedUKC-HOT0 COOTBETCTBUS MPH
BBHIOOpE MapIIpyTa.

Tema 15. Mepapxust mapuipytusanuu B MIHTEpHET.
Core, ISP, mupunr, ABToHOMHas cucteMa (AS),
MapIpyTH3anus BHyTpH (intra) u mexny (inter)
AS, nupuHrossie BouHbL. [lonutuku
MapIIpyTH3ALIH.

NTOI'O no 7-my cemecTtpy

14

28

64

NTOI'O mo nucruruinee

28

56

128




