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AHHOTANMA

Kypc npemHasHaueH miis CTYIEHTOB, KOTOPHIE OPHUEHTHPYIOTCS HA CO3JAHHE BBICOKOIPOW3BOAMTEIHLHBIX
BBIUMCIIUTENBHBIX CPENICTB, MPEJHA3HAYCHHBIX JUISI NPUMEHEHHS B COCTaBE OCHOBHBIX OOBEKTOB CETEBOM
cpensl. OH MO3BOJIIET UM OCO3HATH CIIENU(UKY U TIOHSTH 3HAYCHUE KOMMYHHKAITMOHHOM TOACETH, BO MHOTOM
OTIpeJIeNAONIeH KauecTBeHHOe (YHKIIMOHMPOBAaHWE CETH B IeJIoM. B pamkax Kypca ONHCHIBAIOTCS
CBOMCTBEHHBIE TIOACETH KIIOYEBBIC (HU3MUECKUe MpoOIeMbl M WHKEHEPHBIE AaCIeKThl, TPEOYIONINe OT
pa3pabOTYHKOB MPUHATHS PEIICHUH, KOTOPBIE MO3BOJIAT MOCTABUTh CETEBOW MPOCKT Ha TPeOyeMbIi YPOBEHb.
D10 0a30Bble KOMMYHUKAIIMOHHBIE MEXaHU3MbI U MPOTOKOJIBI, TEPPUTOPHAIIbHAS TPAHCIIOPTUPOBKA OUTOBBIX
MOTOKOB, BBICOKOCKOPOCTHBIE JIOKQJIbHBIE CETH, KOMMYTAIIMOHHBIC TEXHOJIOTUH B  IH(POBBIX CETIX C
unterpauueii  cayxx6 (ISDN, Frame Relay, ATM), npuHUMOB KOMMYHHKAIMOHHOTO OOBbEIUHEHHUS
KOMITHIOTEPHBIX CEeTel B €QUHYIO CeTh, aJpecalusi W MaplIpyTu3auus B ceTH VHTepHeT, onpeaemnsioiiee
ycTaHoBku kadecTBa oOchyxuBaHusa (QOS). meronsl obecnieuennss QOS B UHTepHET, Teopus W METOIbI
obecnieuerns QOS npu ynpaBIeHUH TOTOKOM B y3JlIaX CETH, TpaHcnopTupoBka 1o cranaapram TCP u UDP.
Kypc naer ocHOBy 3HaHUI, HEOOXOAMMBIX NpU (POPMHUPOBAHUU CETEBHIX JIOMEHOB ISl POSKTUPOBIIUKOB
Pa3HOYPOBHEBBIX TEJIEKOMMYHUKAIIMOHHBIX MOIYJEH B COCTaBe MOUIHBIX OKOHEYHBIX CHCTEM H Y3JIOB
KOMMYTAIIUU MTaKeTOB. Marepuas Kypca B JOCTaTOYHO TIOJTHOW CTETICHU MPEACTABIICH HAa CTpaHUIle 0a30BOit
kadeaper B caiite AO «MIICT». CryneHTam HEOOXOIMMO HCIPABHO IMOCEMIATh JICKIHH, MOATr0TaBINBATH
MaTepual U BBICTYIATh C JOKJIaJaMu M0 TeMe Kypca Ha CeMHHApaX TPYIIIHI U (B OTBETCTBEHHBIX CITyJasix) Ha
Mpo(heCCUOHANBHBIX JUCKYCCHSAX CIICITUAIACTOB (DUPMBL.

1. lean u 3apa4n

Henp AucoMnInHBI
MPEICTABICHUE TEOPETHYECKUX IPHUHLUIIOB, CUCTEMHBIX W HHXCHEPHBIX pEIIeHUH, (HU3nYecKux
NPUHIMIOB, Ha 0a3e KOTOPBIX CTPOATCS KOMMYHHKALIMOHHBIE TEXHOJOTMH COBPEMEHHBIX
KOMITBIOTEPHBIX CETEH, B OCHOBHOM OCBAMBAEMBIX CTYJCHTaMH «CBEpPXy», MO YCIyraM HpPHUKIAaTHBIX
noxypoBHe# Internet. Kypc maer mpumep co3mganusi, ¥ pa3BUTHS KOMMYHHKAIMOHHBIX CETEeH BBICHIEH
(YHKIMOHATIBHON CIIOKHOCTH, MPOOJeM, KOTOphIE NMPH 3TOM BO3HUKAIOT, METOJOB HMX PELICHHUS Ha
Pa3IMUHBIX YPOBHIX apXUTEKTYpHON HEpapXuH.

3agaum AU COMIIHHBI
* Ppa3BUTHUS METOJOB U TEXHOJIOIMH AOCTYIIA K BBIYMCIUTEIbHBIM pECypcam;

*  APXWUTEKTYPHBIX PEUICHUH, MO3BOJIAIOUIMX INPEONOJETh MpodieMy (YyHKIIMOHAIBHOW CIOKHOCTH
CeTel C MOMOUIBbIO HEPAPXUUECKON CUCTEMBI YCIYT U IPOTOKOJIOB YIIPABJICHUS IOTOKOM U OIINOKaMH;

*  TEXHOJOTHMH TPAHCIOPTUPOBKKM OHUTOBBIX MOTOKOB, (OPMHpPYEMBIX Ha 0a3e OCHOBHBIX THIIOB
(u3nYecKoil cpelbl B CUCTEMaXx JallbHEH CBS3H, CETSIX JOCTYyIa, IEPBOM/OCTIeIHEH MU,

*  apPXUTEKTYpPbI JOKAIBHBIX BHIYMCINTENbHBIX ceTel (JIBC), BHICOKOCKOPOCTHBIX M OECIpPOBOIHBIX
JIBC;

* 0a30BBIX TEXHOJIOTUH BUPTyanbHbIX KaHanoB (X.25, ISDN, Frame Relay, ATM);

*  MeXceTeBoro oObeAMHEHUs B cetd Internet: ¢opmaroB neiitarpaMm, agpecanuy, NPUHLHUIIOB U
IIPOTOKOJIOB MapIIpyTU3aLUHY;

* oOecrieueHnss KayecTBa OOCITY)KMBaHUS B 4acTH mnapamerpoB QoS, momeneil oOCITyKHMBaHUS B
Internet, ¢opmupoBanus, kiaccupukanuun W npoduIMpoBaHUS TpaduKa, TUCHHMILIMH O4epeieH,
METOJI0B OOPBOBI € TIEPETPy3KOit; MHOTOIIPOTOKOJIBHON KOMMYTAIIMH 110 METKaM;

* crneuudUKalMU U OCHOBHBIE MEXaHU3MBI MPOTOKOJIOB TpaHcropTHOro ypoBHs B Internet (TCP,
UDP).

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
KPUTHUYECKUH aHaJN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELICHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4




OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauUuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKOH)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLINi

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U TPOBOJIUTH
HAyYHBIC UCCIICIOBAHMS U MX alpoOaIiyio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHaju3a [OJIyY€HHOIO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- IPUHIUIIBI B3aUMOZEHCTBUS MPUKIIATHBIX POLECCOB B KOMIIBIOTEPHBIX CETAX;
- CTPYKTypy cneun¢ukanuii B KOMMYHHUKAIIHOHHBIX MPOTOKOJIAX, 0a30BbIe MPOLEAYPH yNPaBICHUSA

OIINOKAMU U YHpaBJICHUA TOTOKOM;

- OCHOBHBIC TEXHOJIOTUH TPAHCIIOPTUPOBKU OHTOBBIX ITOTOKOB B MarucCTpajJbHbIX U IOPOACKHX CCTAX,

CCTAX O0CTyIa,

- TEXHOJIOTHH JOCTYIA K Cpe/ie B BHICOKOCKOPOCTHBIX ONITHYECKUX U OECIIPOBOAHBIX CETSIX;

- apXUTEKTYPHYIO OCHOBY M ITPOTOKOJIbHBIE MEXaHU3MBI CETEl C MHTErpallen yCiIyT, X 3BOJIIOLHIO;
- IPUHIIMIIBI MEKCETEBOr0 00bEeANHEHUS B ceTH Internet: TEXHONOTUH afipecaluy U MapIIpyTH3AIHH;
- MoJiesi o0ecTiedeHnsl KauecTBa 00CcIyXKMBaHUU B ceTu Internet;

- (DyHKIIMM NOAJEPKKH KadyecTBa 00CTy)KUBaHNS B KOMMYHHUKAIIMOHHBIX y3J1aX;

- Mozieatb ciy>x0b1 iporokosia TCP; ynpasnenue Tpaduxom B mporokosne TCP.

YMETb:

- IOCTPOUTDH UEPAPXUUECKYIO CUCTEMY (DYHKIIMOHAJIBHBIX YPOBHEH B KOMMYHHKALIMOHHOM cpeie;
- OLIEHUTh IIOMEXO3ALIUIIEHHOCTh CETEBOM KOMIIBIOTEPHON CHUCTEMBl U NPENJIOKHUTh ONTUMAJIbHbBIE
TEXHOJIOTUN OOHAPY>KEHUS /HCIIPaBICHHs OIINOOK 1 YIIPaBJICHHSI IOTOKOM IIE€PECHhUIAEMBIX TaHHBIX;

- OLIEHUTh BApHAHTHl ONTHMAJILHOTO BHIOOpa MOCTABIIMKA YCIYT Ul TPAaHCIOPTUPOBKU

IIOTOKOB,

OUTOBBIX

- IPUMEHUTHh BO3MOYKHOCTH BBICOKOCKOPOCTHBIX ONTHYECKHX U OCCIPOBOJHBIX JIOKAJIBHBIX CETeH I
[IOCTPOEHUSA KOMIIBIOTEPHON CETH HayYHO-HCCIIEA0BATENBCKOTO HIIU MPOEKTHOTO LIEHTPA;
- ucrionb3oBark TexHonoruii ISDN, Frame Relay u ATM nipu peanu3zanyiu ceTeBOro B3auMOJICHCTBUS B

pacupCaACIICHHBIX BBIYUCIICHUAX,

- cbanmaHCUpPOBaTh HArpy3Ky Ha CeTh B KIIMEHTCKOM M CEPBEPHOM y3iax ceTH Internet.
- OLICHHUTH TPOU3BOJUTEIBHOCT CETH JUIS TIOJIb30BATEIIS.

BJIAJIETh:




- METO/IaMU MHOTOYPOBHEBOH (DyHKIIMOHAJILHOW OpTaHW3alui WH(OKOMMYHHKAIIMOHHON CHUCTEMBI C
HCIIOJIb30BAHUEM COBPEMEHHBIX CETEBBIX TEXHOJIOTUIA;

- METO/IaMH BBIOOpA CETEBBIX YCIIYT, HAN0OJIee COOTBETCTBYIONIETO PeliacMoi MPUKIIaHON podieme;
- mpobireMamMu  TIOCTPOSHHS  MHOTOIIPOIIECCOPHBIX  BBIUMCIWTENBHBIX CHUCTEM Ha  0ase
BBICOKOCKOPOCTHBIX JIOKaJIbHBIX CETEl;

- HaBBIKAMHU IPOBEACHUS WCCIECIOBAHUNA W PELICHHS MPOCKTHBIX 3aJa4 C MCIOJb30BAHUEM CETHU
Internet;

- SMOUPUYECKUMHU NPABUIAMHU IPOCKTUPOBAHUS IPOU3BOIAUTEIBbHBIX CETEBBIX CUCTEM.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTh pabora

OBomoLMsl  TEXHOJNIOTMH  JOCTyma K
1 BBIYHCIUTEIHHBIM pecypcam. 5 2
AbcTpaky KOMIIBIOTEPHBIX CeTel

) bazoBble KOMMYHHKAIIHOHHBIE 3 1
MpOLELypHbIE MEXaHU3MBI M TPOTOKOJIBI

3 [lepenaua IU(pPOBBIX JTAHHBIX 3 3
3NEKTPOMArHUTHBIMHU CUTHAJIAMH

4 TpaHcropTHpOBKa OUTOBBIX TIOTOKOB 4 3

5 Hcxonubie TEXHONOTHH M apXHTEKTypa 4 1
JIOKaJIbHBIX CeTeH

6 BricokockopocTHble U OecHpOBOIHBIE 4 3
JIOKaJIbHBIE CETH

7 TexHonoruss BUPTyaJbHBIX KaHAJIOB B ) 1

IIO0ATBHBIX CETIX

OBOMIOLMST  TEXHOJOTWHM  IAKeTHOU
8 KOMMYTallMd B LUQPOBBIX CETIX C 5 1
WHTErpanuei yciyr

OObennHeHHe  KOMITBIOTEPHBIX — ceTeit

? (BBeneHHE B TEMY) 2 2

10 Anpecanus B Internet 4 4

11 Mapumpytuzanus B cetu Internet 4 4

12 YcranoBku TexHomornn ATM B dacth 4 )
KadecTBa 00CITyKUBAHHS

13 Mogenu peanuzamuu QoS B cetu Internet ) )
Obecrieuenue KauecTBa O0OCITYKMBaHUS

14 |opu TpPOABIKEHHWH TMAKETOB B  y37ax 6 4
KOMMYTaluu

15 MHOronpoToKoJIbHasi KOMMYyTalusl IO 4 )
MeTKam

16  |OcuoBsl mpoTokosnioB TCP u UDP 2 2

17 VYnpasnenue Tpadukom B mpotokoine TCP 1 4

18 [IpousBonuTenpHOCTE IMpU  INEPECHUIKE 1 4

TPDU-monynei

Htoro yacos 30 30 45




[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 7 (Ocennuii)

1. DBorOTMsI TEXHOJIOTHHA JOCTYMa K BBIYHUCIHUTEIBHBIM pecypcaM. AOCTPaKIUU KOMITHIOTEPHBIX
ceTten

BBognsie monsTHs. JlokampHbll noctyn. TenekoMMyHHKarMoHHbBINH goctyn. CeTreBod JOCTYIL.
ImoGanbuble cetH, makeTHas KoMMmyTauus. JlokanbHble KoMIbloTepHble ceTh. COCTaBHBIE CETH.
bazoseie ycranoBku cranmaproB OSI/ISO. [lpumep B3aUMOCBS3M NPHUKIATHBIX TMPOILECCOB B
KOMITBIOTEPHBIX ceTsxX. [IpuMep ceMuypoBHEBOI opraHu3anny KOMIbIOTEPHOH.

2. bazoBrie KOMMYHHKAIIMOHHBIC MPOUCAYPHBIC MEXaHU3MbI U ITPOTOKOJIbL

[Mpouenypsl oOHapyXEHUSI ¥ HMCHPABICHHUS HCKAKECHHBIX OMTOB B CTPYKType Kaupa. YIpapieHHE
IOTOKOM B PEXKHMME CKOJIB3SIIEr0 OKHA: IPYIIIOBOC W HMHAWBHIYyaJIbHOE KBUTHpOBaHWE. CHIHAIBI
COCTOSIHHSI OT IPUEMHHUKA. PeXKHUM CKOJB3SIIEro OKHa MPH TyIUIEKCHOM oOMeHe. [Ipumep aTanoHHOM
cnenuUKaluu KOMMYHHUKAIIMOHHOTO MpoTokoa (mporokon HDLC).

3. Ilepenava poOBBIX JaHHBIX AIEKTPOMArHUTHBIMU CUTHAIaMHU

DJIeMEHTBI TCOPUHU TMPOBOJAHON M OecrpoBOAHON CBsI3M. (OCHOBHBIC TEXHOJIOTHU KOTHUPOBAHHS:
UGPOBbIC JaHHBIC - NU(GPOBBIC JICKTPUUYCCKUE M ONTHYCCKHUE CUTHAJbBI;, U(PPOBBIC NaHHBIC —
AHAJIOTOBBIC CUTHAJIBI (METOMIBI MOAYJsiMU B TD-ceTsix, nepenada TaHHBIX C PACIIUPESHUEM CIIEKTpa
B OCCNPOBOMHBIX CETSAX), AHAJOrOBBIC JaHHBIC — IMQPPOBBIC CHTHAIBI (MMITYJIbCHO-KOIOBAS
MOJTYJISIINS).

4. TpancopTHpOBKa OUTOBBIX TOTOKOB

Knaccuduranust TpaHcropTHBIX ceTell: TeXHOIIOTWH JalbHEl CBSI3U, TOPOJACKHX CETEH W 30HBI
noctyna: PDH, SONET/SDH, WDM. TexHonoruu TEpBOW/TICICAHEH MWIIU: TPOBOIHBIE -
DSL-ADSL, DMT, onrtudeckne - EPON,  6ecnpoBomgabie — MMDS, LMDS (Crannmapr IEEE
802.16).

5. I/ICXO,I[HBIG TCXHOJIOTUU U APXUTCKTYPA JIOKAJIbHBIX ceTer

bazoBeie mpoueaypsl gpoctyna k cpene B TexHonornn MCSA./CD: 3axBar kaHana, oOHapy:keHHE
KoH(IHMKTOB, pa3penicHne koHGMkToB. Texnomorust Token Ring..

Crannaptel cepuu IEEE 802: monypoau LLC, MAC u PHY.
6. BricokockopoCTHBIE U OECTIPOBOIHBIE JIOKAJIbHBIE CETH

Jloruueckass cerMeHTalMs CETU: KOMMYTATOpbl. BBICOKOCKOPOCTHBIE peanu3aliid TEXHOJIOIMU
Ethernet: Fast Ethernet, Gigabit Ethernet, 10 Gigabit Ethernet.

becnipoBonHbie nokanbHble ceT ¢ apxuTekTypoil IEEE 802.16: ocHOBHBIE YCIyHH, NMOLYpOBHHU
nocrymna k cpeae DCF u PCF, ¢pusudeckuii ypoBeHb.

7. TexHonOTHs BUPTYaJIbHBIX KaHAJIOB B TNIOOAJIBHBIX CETAX

KommyTaryss makeToB ¢ yCTaHOBJICHHEM W 0€3 YCTaHOBJICHUs coenuHeHus. llpuHnwmm paboTh
KOMMYHHUKaIIHOHHOW CETH COTJIACHO TEXHOJOTHMH BUPTYaJbHBIX KaHajoB. PexkomeHnalus mpoTokoa
X.25: popmarsl u OCHOBHBIC TIPOIIEAYPHI.



8. DBOIIOIMS TEXHOJIOTUH AKETHON KOMMYTAIMU B HU(POBBIX CETAX C MHTETPAIen yCIIyT

OObmas xapakrepuctuka npouecca. Lludpposas cers ¢ maTerpauueii ycinyr ISDN: cneundukanus
MOJIKITFOYEHHST 000PYIOBaHNUsI, HHTEP(EHChl (PU3NIECKOTO YPOBHS, CTPYKTYpa MPOTOKOJIBHOTO CTEKA.
[lakeTHas kommyTanus B Texuonoruu Frame Relay.

[TakerHas kommyTanuss B cetu ATM. wMoTuBamus TexHONOrUU. AaKTOpBl  yBEIUYEHUS
ObicTponeiicTBus: crneundukanuu ¢Gopmara siueiiku (cell), ucmonp30BaHHE BBICOKOCKOPOCTHBIX
TPAHCIIOPTHBIX CHCTEM, alllapaTHasi peaju3anns KOMMYTaIH sSYeeK.

Cemecrtp: 8 (Becennuit)

9. O0bemMHEeHNE KOMITBIOTEPHBIX CETeH (BBEJACHUE B TEMY)

ITpeanocbuikn 1 OCHOBHbIE uaeu. OCHOBHBIE apXUTEKTYpHBIE (parMeHThl OObEANHEHHOW CeTH.
Kpatkas uctopus Internet. IIpotoxonbHslii crek Internet. @opmarel maketos IP.

10. Anpecanus B Internet

bazoBeie cornamienus. BapuwanTel agpecanmu B mportokone IP: kmaccoBas u OeckiaccoBas
azpecanys. YCTaHOBJIEHHME COOTBETCTBUS MEXIy JOKaIbHBIMM M IP-ampecamMm B JIOKanbHBIX WU
I100aTbHBIX CETAX.

11. MapmpyTtuzanus B cetu Internet

[Mpunumn ontumanbHOCTH. OCHOBBI MMOCTPOCHHUS MapLIPyTHBIX Tabmuu. Ilepecbuika makeToB mpu
KIIaCCOBOM W 0Oe3KJIaccOBOM MapuipyTu3aius. MeToasl TOCTPOCHUST MapHIPYTOB IEPECHUIKH
[P-nefitarpamM: ocHoBHble HOHATH. KoHIenuusi aBTOHOMHBIX cHUCTeM. MapiipyTusanusi BHyTpH
ABTOHOMHBIX CHCTEM: MPOTOKOJIBI HA OCHOBE AMCTAHIIMOHHO-BeKTOpHOTO anroputrMa (RIP1 u RIP2),
MPOTOKOJIBI MapIIPyTH3aLUK 1o cocTosiHnio cBsizel (OSPF)MapmpyTuzanns Mexay aBTOHOMHBIMU
cucremamu (BGP).

12. YcranoBku TexHonorun ATM B yacTu kadecTBa 00CITyKUBAHHS

[lonsatue QoS. Pacmpenenenue ¢ynkuuit QoS Mexay YpOBHAMU apXUTEKTypbl. DyHKIUH
ajanTanuu K TpapuKy Ha apXuTekTypHoM ypoBHe ATM: mapamerpbl Tpaduka, napamerpbl QoS,
TUIBI Tpadrka, coranienie 00 ypoBHE 00CTyKUBAaHUH, METObI coOmoneHust QoS.

13. Monenu peanuzanuu QoS B cetu Internet

Ocob6ennoctu QoS B ceru Internet. Monens unTerpupoBanHoro obciyxuBanusi IntServ. Moxenb
nuddepeHirpoBanHoro oocykuBanust DifServ.

14. OGecnieyeHne KauecTBa 0OCTYKHBAaHUS TIPH MPOJIBUKEHUH MTAKETOB B y3JIaX KOMMYTAaIlUU

OnemeHThl Teopuu odepened B Hotanmuu Kenmenna M/M/1. Tpunnunel ¢popmupoBanusi Tpaduka,
MoJeIb MapkepHoro Beapa. IlpodunupoBanue tpadpuka. Anroputm GFCA. JlucuuiuivHel ouepenci.
[Mpumep opranuzanuu ucxoysiiero tpaguka B ATM. [eperpyska: nposiBieHue mnporecca, 6oproa ¢
MepEerpy3Kou.

15. MHOronpoToKojibHasi KOMMYTaLHsI IO METKaM

Uwnxenupunr tpaduxa. IP-oovenunenne ¢ npumenenuem MPLS-texnonoruun na 6aze ATM.
Texnonorus QoS B MPLS-ceTsx.

16. Ocnossl ipoTokosioB TCP u UDP



Monenu cinyxx6 TCP u UDP. ®opmarst TCP- cermenta u UDP-neiitarpammbr. ObecrieueHue
JIOTUYECKOTO COSAMHEHUS — ocHOBa HazexkHocT TCP.

17. Ynpasnenue Tpadukom B nporokose TCP

VrpasneHue nepenaucii, BIUSHAE pa3Mepa OKHA Ha MPOU3BOIUTEIBHOCTh, CTPATETHsi MOBTOPHBIX
nepenay, yrnpasJieHue Taiitmepamu, 6op.

18. IlpousBoautensHOCTH NpH nepecbuike TPDU-momyseit

[Ipuunnbl cnaza npou3BOAUTENbHOCTH. M3MepeHue mpousBonuTenbHocTH, IlpoexTupoBanue
MPOU3BOIUTENBHBIX cucTeM. beicTpas o6paborka TPDU-monyneit

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMOM AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. KommprotepHsie cetu [Teker], [yae6. mocobue st By30B] /3. Tanenbaym, [1. Yazepomn ; [mep. ¢
anr1. A. I'pebennkosa]. -CII6., [Tutep, 2017
2. KoMIniploTepHbIE CETH: IPUHLIUIIBI, TEXHOJIOTUH, IPOTOKOIbI, yueOHOe ITocoOue ATt By30B : PEK.
M-Bom obOpazoBanus u Hayku PO /B. I. Onudep, H. A. Onudep. Cankr-IlerepOypr, [Tutep, 2019

JomnonHutenbpHas auTeparypa
1. [ludposas cBs3b : TeopeTHueckne OCHOBBI U TpakTHUecKoe puMeHeHue[ Teket] : [y4e0. mocobue
mutst By30B] / b. Cxasip ; [mep. ¢ anrn. E. I I'po3sl [u np.] ; mox pen. A. B. Hazapenko] .— 2-e u3n.,
uctp. — M. : Bunbsimc, 2007 .— 1104 c.
2. CoBpeMeHHbBIE TEXHOIOTHH ITUPPOBBIX ONTOBOIOKOHHBIX ceTel cBsizu (ATM,PDH,SDH,SONET u
WDM) [Tekcr]/H. H. Cnenios, -M., Paano u cBsa3b, 2000

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha zamsaTusax HCIIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIFOYad ACMOHCTpAUIO HpeSCHTaL{Hﬁ.

Microsoft PowerPoint
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3yabTaTe U3YUCHNA JUCHUIIJIMHBI CTYACHT AOJDKCH 3HATh OCHOBHBIC OIIPEACIICHU A, IIOHATUSA.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYyJAeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,



— npopaboTKy yueOHOro Marepuasa (1o KOHCIIEKTaM JICKIWiA, y4eOHOW W HAyYHOU JINTEpaType);

— MOATOTOBKY K 9K3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

Baxno I[O6I/ITLC}I IOHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TEM, BOIIPOCOB, CJICAYCT OGpaH_IaTBCSI 3a KOHCYJIbTALlUAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMATHKH U BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

Pa3paborunk: B.U. [lepekaros, 1-p TexH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3yiabTare HU3y4YCHUA JUCHUIIIIMHBI ((KOMMyHI/IKaI_H/IOHHBIe TEXHOJIOTHMH BBIYUCIMTEIBHBIX CETEH»

00yJarouics JTOIDKEH:

3HAThb:

- IPUHIUIIBI B3aUMOZEHCTBUS MPUKIIATHBIX POLECCOB B KOMIIBIOTEPHBIX CETAX;
- CTPYKTypy cneun¢ukanuii B KOMMYHHUKAI[MOHHBIX MPOTOKOJIAX, 0a30BbIE MPOLEAYpH yNPaBICHUSI

OIINOKAMU U YHpaBJICHUA TOTOKOM;

- OCHOBHBIC TE€XHOJIOTUH TPAHCIIOPTUPOBKU OMTOBBIX ITOTOKOB B MarucCTpajJbHbIX U IOPOACKHX CCTAX,

CCTAX N0CTyIa,

- TEXHOJIOTHH JOCTYIA K Cpe/ie B BHICOKOCKOPOCTHBIX ONTHYECKUX U OECIIPOBOAHBIX CETSIX;

- apXUTEKTYPHYIO OCHOBY M ITPOTOKOJIbHBIE MEXaHU3MBbI CETel C MHTErpalen yCiIyr, X 3BOJIIOLHIO;
- IPUHIIMIIBI MEKCETEBOr0 00beAMHEHUS B ceTH Internet: TEXHONIOTUH afpecanuy U MapIIpyTH3AIHH;
- MoJiesii o0ecTiedeHnsl KauecTBa 00CIyXKMBaHUU B ceTu Internet;

- (DyHKIIMM TOAJEPIKKH KadyecTBa 00CTy)KUBaHNS B KOMMYHHUKAIIMOHHBIX y3J1aX;

- Mozieatb ciy>x0b1 iporokosia TCP; ynpasnenue Tpaduxom B mporokosne TCP.

yMeThb:




- IOCTPOUTDH UEPAPXUUECKYIO CUCTEMY (DYHKIIMOHAJIBHBIX YPOBHEH B KOMMYHHKALIMOHHOM cpeie;
- OLIEHUTbh IIOMEXO3ALIUIIEHHOCTh CETEBOM KOMIIBIOTEPHON CHUCTEMBI U NPEAJIOKHUTh ONTHUMAJIbHbBIE
TEXHOJIOTUM OOHAPY>KEHUS /HCIIpaBIeHHs OIIMOOK U YIIPaBJICHHSI IOTOKOM IIE€PEChUIAEMBIX TaHHBIX;
- OLIEHUTh BApHAHTHI ONTHMAJIBLHOTO BHIOOpA MOCTABIIMKA YCIYT Ul TPAHCHOPTUPOBKH  OUTOBBIX
ITOTOKOB;
- IPUMEHUTHh BO3MOYKHOCTH BBICOKOCKOPOCTHBIX ONTHYECKHX U OCCIPOBOJHBIX JIOKAJIBHBIX CETeH I
[IOCTPOEHUA KOMIIBIOTEPHON CETH HayYHO-HCCIIEN0BATENBCKOTO UM IMPOEKTHOTO LIEHTPA;
- ucrionb3oBarhk TexHonoruid ISDN, Frame Relay u ATM nipu peanu3zanyiu ceTeBOro B3auMOJICHCTBUS B
pacupeeeHHbIX BBIYMCICHUSX;
- cbamaHCUPOBaTh HArpy3Ky Ha CeTh B KIIMEHTCKOM M CEPBEPHOM y3iax ceTH Internet.
- OLIEHUTh POU3BOAUTEIBHOCTD CETH IS ITOJIB30BATEISL.

BJIaJeTh:

- METOlaMH MHOTOYPOBHEBOH (DyHKIIMOHAJILHOW OpraHM3alui WH(POKOMMYHHKALMOHHON CHUCTEMBI C
UCII0JIb30BaHUEM COBPEMEHHBIX CETEBBIX TEXHOJIOTH;

- METOIaMU BBIOOpA CETEBBIX YCIIYT, Han0oJee COOTBETCTBYIOLIETO PelIaeMoil MPUKIagHON npolieme;
- npoOimeMaMH  THOCTPOCHHMS  MHOTOIPOLIECCOPHBIX  BBIUMCIHMTENBHBIX CHCTEM Ha  0ase
BBICOKOCKOPOCTHBIX JIOKAJIbHBIX CETEH;

- HaBBIKAMHU TPOBEACHUS HWCCIIENOBAHUM W pEHIeHHs MPOEKTHBIX 3aJad C HCIOJb30BAHUEM CETH
Internet;
- SMIIMPUYECKUMU MPaBUIAMHU IPOEKTUPOBAHUS IPOU3BOUTENBHBIX CETEBBIX CHCTEM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Ocennuii cemecTp:

1. DBomOLMSA METOIOB JIOCTYIA K BEIYUCIUTENBHBIM pecypcaM. OCHOBHBIE BHJIbI CETEBOTO JIOCTYIIA
2. Tlpumep B3aMMOCBSI3M MPUKJIAIHBIX MPOIIECCOB B CETH Ha ocHOBe ctanaapToB OSI/ISO/

3. KoMMyHHKallMOHHBIE TEXHOJOI'MM KOMIIBIOTEPHBIX CETEH B COCTaBE€ MHOI'OYPOBHEBOH
APXUTEKTYPHOU HEepapXHH.

4. Tlpoueypbl 0OOHapYKEHUS U UCTIPABICHUS NCKAXKEHHBIX OMTOB B CTPYKTYpE Kajpa
5. YmpaBiieHHE TOTOKOM B PEKUME CKOJIB3AIIETO OKHA.,
6. IIporoxor HDLC

7. TeopeTruueckue NPEANOCHUIKA IepeAad JABOUYHBIX CHTHAJIOB B TEOPEME OTCUYETOB U TEOpPEME
IIlennona.

8. OcHOBBI KOmupoBaHHs NHM(POBBIX JAHHBIX B TPOBOJHBIX, OINTHYECKHMX U OECIPOBOTHBIX
KOMMYHUKAIIASIX

9. TexHONOTMM TPAHCHOPTUPOBKH OWUTOBBIX MOTOKOB B TIIOOANBHBIX, PETMOHANBHBIX M JIOKAJIBHBIX
30HaX JOCTyna

10. McxomHble TEXHOIOTUH U apXUTEKTYPBI JIOKAJIBHBIX CeTeH

11. BBICOKOCKOPOCTHBIE U OECIIPOBOHBIC JIOKAIBHBIE CETH

12. bazoBble TEXHOJIOTUU KOMMYTAIIUH ITaKETOB

13. DBoNrOIMS KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B IU(PPOBBIX ceTsix ¢ uHTerpamnuei Ciryxo

Becennuii cemectp:

14. IIpeanocbUIKM 1 OCHOBHbIE IPUHIUIIBI O0O0BEIMHEHHS KOMITBIOTEPHBIX CeTel

15. Anpecanusa B Unteprer

16. MapmpyTu3zanus B Uatepuer

17 DTanoHHbIe YCTAHOBKY B 4acTH KadecTBa oocmyxuBanus (QoS) mons3oBareneil CETH.

18. Crparerun obecnieueHust KauecTBa 00CcIyKuBanus B IHTepHET

19. Teopus u MeTozbl 0OecTIeueHHs KauecTBa 00CTy )KNBaHUS TP YIIPABICHUU IOTOKOM B y3J1aX CETH
20. OcHOBHBIE UEH TPAHCTIOPTHUPOBKH JAaHHBIX MO mpoTokory TCP.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequ BOIIPOCOB I IPOBCACHUS ,I[I/I(l)(i)epeHLII/IpOBaHHOFO 3a4€Ta U 3K3aMCHa:



1. DOBomtouus METOJOB YAAJEHHOIO JOCTyNa K BbIUMCIUTENBHBIM pecypcaM. [IpuHumn cereBoro
JOCTyTIA.

2. OCHOBHEIE pcain3anuu CCTCBOro A0CTyIIa.

3. AOcCTpakIMH KOMIIBIOTEPHBIX ceTeil. ba3oBble MpUHIMIIBI M NPUMEPHl YPOBHEBOW OpraHHU3aluu
KOMIIBIOTEPHBIX CETEH.

4. Tlponemypsl 0OHapYKEHUS U UCIIPABICHUS HCKQ)KCHHBIX OUTOB B CTPYKTYpE Kajpa.

5. Ilpouenypsl yrpaBiaeHuUs IOTOKOM B PEKUME CKOJIB3SILIETO OKHA.

6. Ilpumep sTanoHHOW crenudUKaMM KOMMYHUKAIlMOHHOTO IPOTOKOJAa YPOBHS 3BEHA JaHHBIX
(HDLO).

7. llepemaya u xogupoBaHue LU(PPOBBIX AAHHBIX 3JICKTPOMATHUTHBIMU CHUTHAIaMu: (hU3HUYECKUE
MPUHINIIBI 1 OCHOBHBIE (DOPMBI.

8. Knaccuduxkanus tpancnoptaeix ceteid. Texnonorust PDH.

9. Texnonoruun SONET/SDH u WDM.

10. TexHONOTHM TIEPBOI/TIOCIETHEH MUIIH.

11. JlokanbHbIe BBIYUCINTEIbHBIE CETH: UCXOIHBIC KOHIEIINH, IPUMEphl 0a30BBIX NPOLEAYp JOCTyHa
k cpene CSMA/CD u Token Ring. Apxurekrypa JIBC B Tepmunax IEEE u OSI/ISO.

12. KoHueHTpaTOpsl 1 KOMMYTaTOphl. BeicOKOCKOpOCTHBIE peanu3anuu TexHojoruu Ethernet.
13. becnipoBoansle JoKanbHbIE ceTu ¢ apxuTekTypoi IEEE 802.16.

14. ba3oBble TEXHOIOTUM KOMMYTALUU TIAKETOB: JIeHTarpaMMbl U BUPTYyaJbHbIE KaHAJIbI.

15. Hudpossie cetu ¢ uaterpauueii yeiyr ISDN u Frame Relay.

16. ITakeTHas kommyTanus B TexHoiaoruu ATM.

17. O0benunenue cereii (internetworking): npuHUKIIHANBHBIE (DAKTOPBI, APXUTEKTypHBIE (hparMeHThbI
00beIMHEHHBIX ceTel, nctopus Internet, mporokonbHBIN cTek Internet.

18. ®opmarsl 1 Ha3HAYEHHE TTOJIeH B 3arooBke faeitarpamum [P B Bepcusix v4 u vo.
19. Anpecanus B Internet: o01ue cornanieHus, Kiaccopas U OeckiaccoBas agpecariusi.

20. YcraHOBJeHHE COOTBETCTBHE MeEXAy JOKanbHbIMH U [P-ampecamu. mpotokonst ARP, DHCP,
paspelieHne apecoB B NIOOATBHBIX CETSIX.

21. Ilpumepsl MOCTPOCHHUS MapLIPYTHBIX TaONMHUI] MpH KIACCOBOW M OECKIaccOBOW  aJapecaluu.
VYHu(UIMPOBaHHBIE AJITOPUTMBI IEPECHUIKH AEHTarpaMM.

22. Mertoasl TOCTPOEHHUS MapUIpyTOB TNepechbulku [P-geiitarpamMm: OCHOBHBIE KJIACChl METOMOB,
KOHIIETIIIHSI aBTOHOMHBIX CHUCTEM.

23. IlpoTokosbl Ha OCHOBE AMCTAHIHMOHHO-BEKTOPHOIO aJlrOpUTMa: MPUHLMII AJITOPUTMA, IpPUMEP
MOCTPOeHUs MapuipyTa, mpokossl RIP1 u RIP2.

24. MapupyTu3alus 1o COCTOSHUIO CBsi3ei: anroputM Jlekcrpsl, nporokon OSPF
25. TlonsiTre KauecTBa OOCTYKUBAHUS U YCTaHOBKH TexHoioruu ATM B act QoS..
26. Mopnenu obecrieueHus kauecTBa o0cyxuBanus B cetu Internet: IntServ u DiffServ.

27. Peanuszauus ciyx0bl QoS B y3max KOMMyTanuu: (yHKIHMU HPOJBIMKEHUS MAKETOB, aOCTpaKTHAs
MOJIEJIb OOCITY>KUBaHUsI TOTOKA 3asIBOK, IPUHIUITB (JOPMUPOBAHUS U MPOGUINPOBAHUS TpaduKa.

28. IucuuninuHel ouepeneii, oprannsanus ucxonsuiero Tpaduka B cetn ATM.

29. Ileperpyska: mposiBJIeHHE Npolecca, MeToAbl OOprObI C Teperpy3koil, IpuMep YIpaBiICHHUs
tpadukom B peskume ABR ( rexnonmorust ATM).

30. MHuoronporokonpHas komMmyTanusi mo mMetkaMm MPLS: umxenupunr tpaduka, IP-o0benunenue
cereit ¢ mpumeHenuem .MPLS Ha 6aze ATM.

31. Mogens cnyx0b1 TCP. u ynpasnenue tpaduxom B nporokosne TCP.
32. @akTop NpoU3BOAUTENBHOCTH IIpH nepecklike TPDU-monynen.

HpI/IMepBI OuIeToB JJI TIPOBCACHHNA SK3aMCHaA:

burer 1.

1. DOBomionus METOAOB YAAJEHHOTO JOCTyNa K BBIYMCIUTENBHBIM pecypcaM. [IpuHIMII ceTeBOro
JoCTyTIa.

2. ®axTop MPOU3BOAUTENHHOCTH NpH nepecbuike TPDU-Momyneii.

buner 2.
1. OcHOBHBIE pean3alii CETEBOT0 JA0CTYTIA.



2. Mounens ciyx0b1 TCP. u ynpaenenne Tpadukom B porokoisie TCP.

Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOW MPEIMETHOM
obnactu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCUUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCSL CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBAHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHMS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO M IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh MOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomio (5) BBICTAaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OrneHka YIOBIETBOPUTEIHHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN MIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM I1O0CIEeI0BAaTEIbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHU.
OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABISCTCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTtonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH POBOJUTCS B YCTHOH (opMme.

IIpn mpoBeneHMM YCTHOTO 3K3aMeHa oOydaromiemycsl NpefocTaBisercs He MeHee 60 MUHYT Ha
noaroroBky. Ompoc oOydaromierocs Ha YCTHOM JK3aMEHE HE [JOJDKEH HPEeBBbIATh JIBYX
aCTPOHOMMUECKUX YaCOB.

Bo Bpems npoBeieHuUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs POrPaMMOM AUCIUITIIHHBL.



