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1. Ileau u 3aga4u JUCHUILIMHBI

Lenpto mpenonaBaHusl JUCHMIUIMHBL SIBISETCA W3J0XKEHHWE Oa30BBIX IMPHHLMUIOB U
TEXHOJIOTUH MOCTPOCHUSI MHPOKOMMYHHUKAIIMOHHBIX CETe OOILIETo MOJIb30BAaHUS M JIOKAJIBHBIX
ceTel; M3yuyeHHe OCHOBHBIX XapaKTEPUCTUK PA3IUYHBIX CHTHAJIOB CBSI3M M OCOOCHHOCTEH HX
nepefayd IO KaHajaM M TPaKTaM; H3y4YeHUE MPHHLUIOB U OCOOEHHOCTEH MOCTpOEHUs
AHAJIOTOBBIX U IM(POBBIX CUCTEM IEpeAayd U KOMMYTAIMH, UCIOIb3YEMbIX Ul IPOBOJHON U
PaguoCBA3H.

3ajayaMu M3y4eHUS JaHHOM AMCLUIUIMHBI SIBJISIOTCS OCBOEHHME CTYAEHTaMM 0a30BBbIX
HOHATUN B 00JIACTH TE€JIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUM, METOA0B [TIOCTAHOBKH, ITOJATOTOBKU U
pelICHUsT Hay4HBIX, DKOHOMHUYECKUX obnactu

HHXCHCPHO-TCXHUYCCKUX U 3agady B

TEJIEKOMMYHHUKAIMH ¢ UCIIOJIb30BAHHEM COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA.

2. MecTO TMCHUIIUHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl
JlucuumninHa OTHOCUTCS K 4acTH, GOpMUPYEMOM y4acTHUKaMU 00pa30BaTebHbIX OTHOILIEHUI
nporpaMMbl OakanaBpuara C HpHUCBOEHMEM KBanudukanuu «bakamaBp» 10 HamnpaBiICHUIO
noarotoBku 11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU M CUCTEMBI CBSI3H.

3. IlepeyeHb IIaHUpPYEMBIX Pe3yJbTATOB O0y4YeHHUSI MO JUCIHUIJIMHE
(Moy.110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUA KOMIIETeH NI

Taoauma 1

Kox mo ®1I'OC Nuaukaropsl foctuxenns | [liianupyembie pe3yabTaThbl 00y4eHUs
no aucuuniaude (3YB)
o0menpogeccHOHATbHbIE

OIIK-4.1 - 3naer mnpuemsl, | 3HATH:

OIIK-4 Coocobeu

MOHUMATh CII0COOBI U METO/IbI | - OCHOBHBIE 3Tallbl )KU3HEHHOTO LIUKJIA
NPUHLUIBI pa0OThl | IPUMEHEHUS JAHHBIX: cOOp, XpaHeHue, 00padoTKa,
COBPEMEHHBIX BBIUMCIIUTEIBHOW ~ TEXHUKH | Mepeziaya, UCTIONb30BaHMHE;
MH(OPMAIIMOHHBIX | IPY  BBINOMHEHUN (DYHKIMH | - COBPEMEHHbIE IIPHEMBI U METO/IbI

TEXHOJIOTHI 1
HCITOJIE30BaTh MX
JUIsL peLLieHus 3a1a4
npodecCUOHATEHON
JIEATCIIEHOCTH

cOopa, XxpaHeHus, 00pabOTKH,
nepeayd W UCTIOTb30BaHHS
JIaHHBIX;

OIIK-4.2 - Ymeer pabotath ¢
uH(popMaIel B MoOATbHBIX
KOMITHFOTEPHBIX CETSIX;
OIIK-4.3 - Bnageer
TIPAKTHICCKUMH HaBBIKAMH
peleHus 3a1a4
podeCCHOHATTBHOM
NeATELHOCTH C
WCITOJTh30BaHUEM
UH(OPMAITOHHBIX
TEXHOJIOTHIA.

NPUMEHEHUSI BBIYUCITUTEIbHON TEXHUKH,
BKJIIOYAst 00JIaUHbIE CEPBUCHI, TEXHOJIOTUU
BUPTYAJIM3aLMH, CUCTEMBbI YIPABIICHUSI
0a3zaMu JaHHBIX, CPEACTBA ABTOMATH3ALMN
cOopa TaHHBIX;

- CII0COOBI 00ECTIeUeHNs JOCTOBEPHOCTH,
HEJTOCTHOCTH U 3aLUTHI ITAHHBIX MIPH UX
00paboTke;

- IPUHLUITBI (PYHKIIMOHUPOBAHUS
T7100aTbHBIX KOMITBIOTEPHBIX CETeH,
apxXUTEKTypy cTeka nporokosos TCP/IP,
Ha3HaueHHE MPOTOKOJIOB MPHUKJIIAJHOTO
YPOBHSL.

Ymern:

- OCYIIIECTBIISITH TIOMCK, (PUITBTPAITHIO,
BepU(DHKALMIO U KPUTUUECKUM aHATN3
uH(pOopMaIHH B TI00ATIBHBIX
KOMIIBIOTEPHBIX CETSIX;




- IPUMEHSAThH IPOTPAMMHBIE CPEICTBA TS
cbopa, mepBU4HOI 00pabOTKH U
CTPYKTYPUPOBAHHSI JAHHBIX;

- HCTIOJIb30BaTh COBPEMEHHBIC
UH(DOPMAITIOHHBIC TEXHOJIOTHH JJIST
PEIICHUSI TUTTOBBIX MPO(ECCHOHATIBHBIX
3aJ1a4, BKITFOYAs CHCTEMBI YIIPABICHHS
MPOEKTaMH, O(PUCHBIE MTAKETHI C
(YHKLISMH aHATMTUKH, CPECTBA
Pa3paboTKH OTYETOB;

- OPraHU30BBIBaTh PA0OTY C yIAIEHHBIMH
cepBepamMu ¥ 00JTAYHBIMY XPAHITHIIAMH
JTAHHBIX.

Buaanersn:

- PaKTUYECKIMH HaBBIKAMH 00PaOOTKH
MAaCCHBOB JIaHHBIX C UCIIOJIb30BaHUEM
BCTPOEHHBIX (DYHKIMI OPUCHBIX
NPHJIOKEHHUH U S3bIKOB 3aIIPOCOB;

- METO[AMH OpPTaHU3aIMK OE301aCHON
niepesiaul JaHHbIX Yepe3 MII00AIbHbIE CETH
C IPIMEHEHHEM 3alUIIEHHBIX
IPOTOKOJIOB U CPEJICTB
KpUNTOrpaMIecKOn 3alllnThl;

- HaBbIKaMH aBTOMAaTU3aLMU
MIOBTOPSIFOIIMXCS 33714
1poeCCUOHAIBLHON JIESTEIBHOCTH C
MIOMOIIBIO CKPUIITOB M MAaKPOCOB;

- HaBbIKaMH MOJTOTOBKU OTYETOB,
AHAJIMTHYECKUX 3aIMCOK U TIPE3CHTAINI
Ha OCHOBE 00pa0OTaHHBIX JTAHHBIX C
MCTIOJIE30BAHIEM COBPEMEHHBIX CPEJICTB
BU3yaIM3aLK.000py0BaHUH 110
00ecnevyeH IO pealn3alii yCIIyT

IIpodeccnoHaIbHBIE

IIK-4 — CnocobeH
MPUMEHSATH
METOJIbI
MOJICJIUPOBAHUS H
i (ppoBbIX
JIBOMHHKOB
ONTUMH3AIUN
UHPPACTPYKTYPHI
CBSI3U 51
yIpaBieHUs
MIPOMBIITUICHHBIMA
aKTHBaMH

TS

IK-4.1. 3naet npuHIUIIBI
MOCTPOCHUS IU(DPOBBIX
JIBOMHUKOB,
MaTeMaTUYeCKHUe MOJICIN
CEeTeBOro Tpaduka u
TEXHOJOTHUYECKUX
MIPOIIECCOB, MHCTPYMEHTBI
MMHUTALIOHHOTO
MOJICTTUPOBAHUS.

IIK-4.2. YMeer co3naBaTh
MOJIENIN
MH()OKOMMYHUKAIIMOHHBIX
CHCTEM B
CHEIHATN3UPOBAHHBIX
cpenax (Matlab, AnyLogic,
Cisco Packet Tracer),
HCIIOJIb30BATh PE3yJIbTAThI
MOJICTTUPOBAHUS JJIsI

3HaThb:

- OCHOBHBIE METOJIOJIOTHH YTPABIICHHS
MMPOCKTaMU, IMMPUMECHACMBIC ITPH CO3IaHNN
Y MOJICPHU3ALIN
I/IH(l)OKOMMyHI/IKaHI/IOHHBIX CUCTEM,

- 9TaIlbl )KU3HEHHOTO IMKJIa
MH()OKOMMYHHUKAIIMOHHOW CUCTEMBI OT
WHULIMAIIMK JI0 BBIBOJIA U3 SKCILTyaTallHy;
- HOpPMaTHUBHLIC 1 TEXHOJIOTMYCCKUEC
0COOEHHOCTH MPOEKTUPOBAHUS
MH()OKOMMYHHUKAIIMOHHBIX CHCTEM Ha
00BEKTaX TOIUTMBHO-3HEPI€THYECKOTO
KOMILIEKCa;

- COCTaB U TPeOOBaHMS K IIPOCKTHON
JOKYMCHTAlIUH B COOTBECTCTBHU C
OTpAaCIIEBBIMH CTaHJaPTaMHU.

YMmerh:




IIPOTrHO3UPOBaHUSA
HaJEXKHOCTH.

I1K-4.3. Biazeer
HaBbIKaMU pa3padOTKH
U(POBBIX IBOMHUKOB
Y4acTKOB CBSI3U U
aBTOMATH3ALMH,
UHTEpPIIpETALH
pe3yJIbTaToB
MOJIETTUPOBAHUS AJIs
IIPUHATHSL YIIPABIECHYECKUX
peLeHui.

- pa3pabarbIBaTh TEXHUKO-3KOHOMUUYECKOE
000CHOBaHME POEKTOB IO CO3AHUIO U
MOZEPHHU3ALIH UHPOKOMMYHHUKAITMOHHBIX
CHCTEM;

- COCTaBJIATH KaJIeHAApHbIE TUIAHBI U
YIIPABJISATh PECYPCAMU IIPOEKTA, BKIIFOUAst
pacrpezeneHue 0ro/pKeTa U KOHTPOITh
CpPOKOB;

- TOTOBUTBH MIPOEKTHYIO JOKYMEHTAIIHUIO
JUIS COITIaCOBAHUSI C 3aMHTEPECOBAHHBIMU
CTOpPOHAMU;

- aHAM3UPOBATh PUCKH TTPOEKTA U
npeyiaraTb Mephbl 1o MX MUHUMU3ALINH.

Buaanersn:

- HaBbIKAMU KOMaH/THOM paboThI Ipu
peanm3auy MHPOKOMMYHHKAIIMOHHBIX
IPOEKTOB, BKIIIOYas Paclpe/IelICeHUE poJIei
Y B3aUMOJICUCTBHE BHYTPU MPOEKTHOM
IPYIIIIBL

- METOJIaMHU BEJICHUsI IIEPETOBOPOB C
MOCTaBILMKAMK 000pPYA0BAHUS U
HOJIPSAHBIMU OPraHU3aALUSIMUY;

- IpuéMaMy KOHTPOJIA Ka4eCcTBa
BBITIOJTHEHUS pa0OT IO IPOEKTY Ha BeexX
ATarnax >KU3HEHHOTO LIUKJIa;

- HaBbIKaMH MTOJIrOTOBKU OTYETHOCTH U
MPE3EHTALMN PE3YJIbTATOB IIPOEKTa
3aKa3uMKy.

4. O0beM IMCUMILUITUHBI M BUABI y4e0HOii padoThI

Tabumua 2
Bcero Cemectpbl
. yacos/ 3a4. €. (0010 0390
Buj yueoHoii padoThl 03D
101010 o 5 6 6 7
KonrakTHasi pa6ora (Bcero) 132/3,7 | 98/2,7 | 68/1,8 | 64/1,7 | 64/1,7 | 34/0,9
B ToMm uncie:
Jlekuun 66/1,8 | 49/1,3 | 34/0,9 | 32/0,8 | 32/0,8 17/0,4
[IpakTHyeckue 3aHsATUS
JlaGopatopHble paboThI 66/1,8 | 49/1,3 | 34/0,9 | 32/0,8 | 32/0,8 | 17/0,4
CamocrosiTeJibHAasi padoTa (Bcero) 156/4,3 | 190/5,2 | 76/2,1 | 80/2,2 | 80/2,2 | 110/2,8
B ToM uucne:
Jloksa bl 51/1,4 | 74/2,05 | 31/0,8 | 20/0,6 | 38/1,05 | 36/1,0
[ToaroToBka K Ja00paTopHbIM paboTam 51/1,4 | 62/1,7 | 27/0,7 | 24/0,7 | 24/0,7 | 38/1,05
HOZLFOTOBKa K IIPAaKTUYCCKUM 3aHATHUAM
[ToaroroBka K 3a4eTy 18/0,5 | 18/0,5 | 18/0,5 18/0,5
[ToaroroBka K 3K3aMeHy 36/10 36/10 36/1,0 36/1,0
Buj orueTHOCTH 3a4eT 9K3. 3a4eT IK3.
SeETOm 288 | 288 | 144 | 144 | 144 | 144




OO0mas TpyroeMKoCTb BCETI'O B 3au. 8.0 8.0 40 4.0 4.0 40
AUCHUILINHBI e TMHHIAX
5. Coaep:xaHue QUCHUNINHBI
5.1. Pa3fesibl AUCUUILIMHBI U BUAbI 3AHATHA
Taoauna 3
Ne HaumeHoBaHue pa3jesa Jlexn. 3an. J1a0. 3aH. Bcero yacos
Yyacel Yyacel
n/n JTUCIUIIINHBI
O®0 | 0390 | OPO | 0390 | 0PO | 0390
1 Beenenne. OCHOBHBIE TOHSTHA H 4 3 4 4 8 7
OTIpeICTICHUS
Jlvuaum cBsa3u
2 | "H(QOKOMMYHHMKAIIMOHHBIX CHCTEM U 4 3 4 2 8 5
cerei
3 |IlepBUYHBIE CUTHAJIBI JIEKTPOCBSI3U 4 3 4 3
Kanaus! nepenavu, Ux
4 |knaccuukanus u OCHOBHBIC 5 3 5 3
XapaKTePUCTUKU
5 OCHOBBI TTOCTPOCHHSI 4 3 6 4 10 7
MHOTOKaHAJIBHBIX CUCTEM IIepeIaun
OO61mure npuHIUIIB GOPMHUPOBAHUS U
6 | mepemadu CUTHAJIOB B IU(POBBIX 5 4 ) 4
cUcTeMax Nepeiadyn
7 Cucremsr _ pammocBi3M M ceTn 6 4 18 14 24 18
noawxHoU cBsizu (CIIC).
5 OCHOBBI  TIOCTPOEHHUSI  BOJIOKOHHO- 4 4 4 4
ONTHYECKUX CHCTEM TIepeaun
9. |TpaHcnopTHBIE CETH 4 3 4 3
10. Hpmjunnbl MTOCTPOCHHMSI ¥ BOJTFOITHS 3 6 8 6
ceTeil mepenaym TaHHBIX
11. |IP-cetu u agpecanus 4 3 20 15 24 18
[IpyHIMIBI KOMMYTallMd  TAaKETOB.
12 BBenenune B rexuonoruro VLAN 5 3 10 6 15 9
13. |TexHonoruu 6ECIPOBOIHOI CBSI3U 4 3 4 3
[TpuHIUTIBEL (YHKITMOHUPOBAHUS
14. IMPLS. ApxuTtekTypa KOMMYTallH 5 4 4 4 9 8
nakeToB o MPLS Teram
Hroro 66 49 66 49 132 98




5.2. JleknMoHHBIE 3aHATUSA

Taoauna 4

n/n

HaumenoBaHue pasjaesa
JUCIHHUILINHDI

Coaeprxanue pasagesa

Bsenenne. OcCHOBHEBIE
TIOHATHUS U OTPEIICTICHUS

Uctopuueckue aCIEKTHI pa3BUTHUSA CpeICTB
MH()OKOMMYHHKAITHH. OcHoBHBIE OopraHu3alu,
3aHMMAaIOIINecs pa3paboTKoii MEXTyHapOIHbIX u
HAI[MOHAJILHBIX CTAaHAAPTOB M IUPEKTHBHBIX JOKYMEHTOB B
obmacth  wHPokoMMyHuKaruid. OOmme mnoHATHS 00
MH()OKOMMYHUKAIIMOHHBIX CETSAX W CHUCTEMaX. OJTaJOHHAs
MOJICNIb  B3aMMOJCUCTBHS  OTKPHITHIX  cucteM  (OSI).
CtpyKkTypa U OCHOBHBIEC PUHLIUIIBI TOCTpOeHUs1 EnnHol cetn
anekTpocssizu (ECD) B coBpemennoii Poccun.

[lepBuuHble U BTOPUYHBIC CETH CBSI3U, TPAHCIIOPTHBIC CETHU
CBSI3M U AOOHEHTCKUE CETH JJOCTYTIA.

Knaccudukanmss  cuctem  siekTpocBsizu (0 BUJaM
nepeiaBaeMbIX COOOIIEHUH U Cpeibl PACIIPOCTPAHECHHUS ).
OO6o01eHHas CTPYKTypHasi cXxeéMa TeJIeKOMMYHUKAIIMOHHON
cetu. [loHsTHE KaHaNa epeayu U CUCTEMBI epeaayu.

JInauu cBsI3u
MH()OKOMMYHUKAIIMOHHBIX
CHCTEM U ceTel

[Tonocel mpomyckaHuss JIMHMM CBA3M W TOMYJISIPHBIC
YaCTOTHbIE JINAIIa30Hbl. Ob6mue 3aKOHOMEPHOCTH
pacmipoctpaneHuss BOJIH. OCHOBHBIE THUIBI M KOHCTPYKIIUU
MIPOBOAHBIX cHCTEM mepenaun nHpopmanuu. Tumbl KaGemneu.
Jlunus niepeadu v €e OCHOBHBIE XapaKTEPUCTHUKH.
Bonokonno-ontuueckue nunuu cBszu (BOJIC). Koncrpykuus
ONTHUYECKOTO BOJIOKHA. 3aryxanue BoaH B BOJIC.
OnHomMOI0BOE M MHOTOMOJOBOE  PacHpoCTpaHEHUE
HMIYJbCOB B CcBeTOBOJAE. [loHATHE MOIIOBOW JUCIEPCHH.
[Tpenmymectsa BOJIC.

[TepBuyHBIE CUTHAIIBI
3JIEKTPOCBA3U

[TepBUYHbBIC CHTHAIBI DJIEKTPOCBSI3N U UX XapPAKTCPUCTUKUA U
knaccudukanus. TenedoHHble (peueBbie) curHaabl. CUTHAIBI
3BYKOBOTO BCIIAHMSI. dakcUMUITbHBIE CUTHAJIBI.
TeneBusnonnble curHanbl. CHUTHaNBl TEpeqadyd JaHHBIX H
Tenerpaduu.

Kanaus! nepenaun, ux
KJaccuukanus u
OCHOBHBIE
XapaKTEPUCTUKU

Knaccudukanus xananoB mnepenayn. Kanam mepemaun Kak
YETHIPEXIOIIOCHUK. OcHOBHBIE rapaMeTpbl u
XapakTepUCTUKU KAHAJIOB MepeAauyd. TUNoBbIE KaHaJbl
nepenaun. Kanan ToHanpHOM 4acToThl. KaHanm 3ByKOBOro
Bemanus. [llnpokononocHsie U TUGPOBLIE KaHAIIBI.

OcCHOBBI IOCTPOEHUS
MHOTOKAaHaJIbHBIX CHCTEM
nepeaavu

OCHOBBI TEOpPHM MHOTOKAaHAJIBHOW TMepeaayn COOOIIECHUH.
YacroTHOE pazneneHue KaHaJIoB. [TocTpoenue
MHOTOKaHaJIbHBIX TeHeKOMMYHI/IKaHI/IOHHBIX CUCTEM C
YaCTOTHBIM pa3/ieJiecHueM KaHajloB. BpemeHHoe pasneneHue
KaHAaJIOB




OO1u11e MpUHLIUIIBI
hopMHUpOBaHUS U

Onepanus TUCKpeTU3aluH, BEIOOp YacTOThl TUCKPETU3ALINU.
Teopema KotenbHukoBa. BbiOop 4acTOThl AMCKpETH3AIMU.
KBantoBanue mno ypoBHwo. KoaupoBanuwe. KoaupoBanue.

6. | mepenauu CUTHAJIOB B I'pynnosoii curnan. CTpyKTypHasi cXeMa OKOHEYHOM CTaHIIUU.
M(POBBIX cUCTEMAaX TaktoBasg cuHxpoHuszauus. LluknoBas CHHXpOHM3aLUA.
neperayu NmnynbcHO-KOI0Bass  Moaymsiuus. IIpuHummel  cuctemsl

OFDMA.

XapakTepucTuka ceTeil MoABMXKHON cBsizu. Kiaccudukarus

CCIIC. Crpykrypa CCIIC. Metoabpl MHOXECTBEHHOTO
Cucremsl painoCBs3u U nocryna. [IpyHIMNI MOBTOPHOTO UCIIOJIB30BAHMSI YACTOT.

7. | ceTH MOABHMXKHOM CBSI3U OO01ire MPUHIMIIBI TOCTPOSHUSI CUCTEM U CeTei MOOMIIbHOM

(CIIC). CBSI3U
OO0mue NpUHIUOB MOCTPOCHHUS PATUOPEICHHBIX CHUCTEM
nepeayu
OO0mue NpPUHLUIB [OCTPOCHHUS BOJOKOHHO-ONTHYECKHX
cucteM nepemaur. OOoOIIeHHAs CTPYKTypHas cxema
OCHOBBI OCTPOCHUS BOJIOKOHHO-ONTHYECKOH cucTeMbl iepenaun. Knaccudukanus
8. | BOJOKOHHO-ONTHYECKUX BOJIOKOHHO-ONTHYECKUX  cucreM  mnepefaud. CrocoObl
CUCTEM Iepeaun OpraHu3aly JIBYCTOPOHHEW CBS3M Ha OCHOBE BOJIOKOHHO
ONTHYECKUX cucteM nepegaud. CnocoObl YIUIOTHEHHS
ONTHUYECKUX Kabeneil
Monenn U 3JI€MEHThl TPaHCHOPTHBIX ceTeld. (OCHOBBI
9. | TpauncnopTHbIE ceTH MOCTPOCHHSI TOMOJOTUM  IUGPOBOM MEPBUYHOM  CETH.
Apxurekrypa cetu SDH
[IpuHuune! nocrpoeHuss 1 | PazHble moaX0abl K BBINOJHEHUIO KOMMyTaluu. KommyTanus
ABOJTIONIUA ceTel repefaun | kaHanoB. Kommyranus maketoB. KommyTtanust cooOiieHuUid.
JAHHBIX [locTrostHHass uW JauHamMuueckass kKommyTtanus. [IpomyckHas
10, CIIOCOOHOCTh ceTell ¢ KoMMyTammei makeToB. OCHOBHEBIC
noctouHcTBa  TexHojoruu  Ethernet.  JlefitarpaMmMHuas
nepenada. BupTyanbHble KaHaldbl B CETSIX C KOMMYTalUEu
naketoB. Token Ring, FDDI, Gigabit Ethernet. becipoBoiHBIE
TE€XHOJIOTHH
Anpecaruss B TCP/IP-cetsix. Tunsl anpecoB creka TCP/IP.
11. | IP-cetn n apecanus Crpyxkrypa IP-anpeca. Knaccer IP-anpecos. Mcnonb3oBanue
Mmacok. [Iporokon IPv6. Ocobbie IP-agpeca. [Ipotokon ARP.
Pacuer macku nojceren
TEpMELTAIEL KOMMY TAIHH [IpuHOUIIBI TOCTPOEHHUS CeTeM ¢ HUCNoab30BaHueM [IpuHimn
12. | naxeros. Beexenrie B pabotbl TexHosorun VLAN. Tumsr VLAN. HOCTpOGI;II/Ie
TexHONOr0 VLAN pactpeneneHHblx  VLAN. vCepBHcm JUIl  HACTPOWKH
BHPTYaJIbHBIX JIOKAJIbHBIX CETEH
Uctopust pasButus cereBbix TexHoJorui. Ilomxomsr k
13 TexHonornu Kiaccuukanuu OecrpoBOIHBIX TeXHOJOrHH. becripoBonHas
" | 6ecpoBOIHOI CBSI3U nepcoHanbHast cetb (WPAN). becnpoBognsie cetu LAN
(WLAN). I'mo6ansubie cetrt (WWAN). Cetu 5G
[punmunsl  ¢yskiuonupoanus MPLS.  Apxutextypa
TpuHISI KoMMyTanuu naketoB no MPLS Teram
[puHuunsl QyHKIHOHMPOBAHUS HH(DOKOMMYHHMKAIIMOHHBIX
(GYHKIMORUPOBAHHS cereil Ha ocHoBe MPLS
14. | MPLS. Apxutektypa

KOMMYTAllUU [TaKETOB 10
MPLS teram

Crpyktypa cereit MPLS. Omnmcanne ¢GyHKIHMOHUPOBAHUS
texHosmorun MPLS. OcoGeHHOCTH pa3iuYHbIX MPUMEHEHUI
texHosmoruun MPLS. Texnomoruss MPLS IGP. Texnonorus
MPLS TE. Texnonorust VPN-MPLS.




5.3. JlabopaTopHbIe 3aHATUA

Taoauna 5

Ne | HammenoBaHmue pasaesa
HanmenoBanue 1a00paTopHbIX padoT
n/n JTUCHUILINHBI
1 Benenue. OCHOBHBIE HccnenoBanue TpaHCIOPTHOIO COEAUHEHMSI B CETH
" | MOHATHA U ONPENEIECHUs CBSI3U
JIuaum cBsA3M
KaGenbHble THHUM CBSI3U M MOHTaX KOHHEKTOPOB
2. | uHGOKOMMYHUKAIIMOHHBIX o
o RJ45 na xabenp BUTON Napbl
CUCTEM U CeTel
OCHOBBI OCTPOCHUS
N3yueHne METONOB YIUIOTHEHUS B MHOTOKaHAJbHBIX
5. | MHOTOKaHaJIbHBIX CUCTEM
CUCTEMax Mepeaauu
nepegadu
Wzydenue stanoB (GopMUpOBaHUS PaTUOCUTHAIOB C
OFDM
Cucremsl pauOCBSI3U U .
- N3yuenue moneneit pacipocTpaHeHHs paAMOCUTHAJIOB
7. | ceTd MOJBMKHOM CBSI3H N
(CIIC) B CE€TH COTOBOM cBsi3u ctanmapTa GSM-900
' YacToTHO-TEpPUTOPHAIIBHOE  IUIAHUPOBAHUE  CETH
gsm-900
Pacuér moxcereit IPv4 ¢ wucnombp3oBaHuEM
kanbkynaropa [Pv4-agpecos
HccnegoBanue CcTaTUYECKOM  MapuIpyTU3alud B
11. | IP-ceTu u agpecanus Aopax PPy H
BUPTYaJIbHO 1aboparopuu Eve-ng
Hacrpoiika 6a3oBoro npotokosna OSPFv2 nns onHoM
00J1aCTH B BHPTYyalbHOIi taGopaTopuu Eve-ng
KoMmmyTtanus n HacTpoiika BUPTyalbHBIX JIOKAJIbHBIX
[IpuHIMIIBI KOMMYTAIUU ceTel B BUPTyasbHOM aboparopun Eve-ng
12. | makeroB. Beenenue B HacTtpoiika BHMpTyalbHBIX JIOKAJIBHBIX CETEHd Ha
texHonoruto VLAN Mapuipytuzarope Cisco B BupTyanbHOW Iabopatopuu
Eve-ng
[TpuHIUIIBL
(GyHKIMOHUPOBAHUS n
octpoenue cetu MPLS L3VPN npu nomomnu
14. | MPLS. ApxuTtekrypa P P H

KOMMYTAIIUH TTaKETOB 110
MPLS teram

smyasitopa GNS3

6.

5.4. IlpakTnueckue (CeMUHAPCKHE) 3aHATHSI: HET

CamocrosiTesibHAsA pad0Ta CTYACHTOB 110 JUCHHUILIUHE

S cemecTp
TemaTuka T10KJIA0B CTYI€HTOB + Npe3eHTAIINs

1. Mogens otkpeIThiX cucteM OSI. Onpenenenue. CtpykrypHas cxema. [Ipunuun gericTBus.
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1.
12.
13.
14.
15.

Knaccudukamms JIBC

IepBbie rnobanbHble ceTH. Hacnenne TeneoHHBIX ceTei.

OBOMIOLMSA CETEBBIX ONEPALMOHHBIX CUCTEM

Tunel cepsepoB. Buibl, XapaKTepUCTUKHU.

Texnonoruu rnodanbHBIX ceTeil. BoieneHHble TUHUY.

Texnonoruu rnmobanbHbIX ceTeil. KoMmMmyTHpyeMble THHUY.

OBOIIOLMS BBIYUCIUTEIBHBIX CHCTEM

[lepBbie BEIUNCIUTENBHBIE MAIMHBI U ONIEPALIMOHHBIE CUCTEMBI.
KomMmyTtanus kananos. [IpuHuun neicTBus, JOCTOUHCTBA, HEIOCTATKH.
Kommyranus nakeros. IIpuHumn nelcTBus, 10CTOMHCTBA, HEAOCTATKHU.
KommyTanust coobmennii. [TpuHium nqeicTBys, TOCTOMHCTBA, HETOCTATKH.
BupryanbpHblie KaHabI B CETAX C KOMMYyTalMel IIaKeTOB.

OYHKIIMM KOMMYTaTOPOB U MapuIpyTu3aTopoB B Mojieiau OSI.
CrangapTHble ceTeBble IPOTOKOJIbI. DYHKIMM JpaiiBepa CETEBOIO ajanTepa B MOJAEIH
OSl.

WNudopmannonnas 6€30MacHOCTh B KOMITBIOTEPHBIX CETSX.
WNudopmannonHas 6€300aCHOCTb B KOMIIBIOTEPHBIX CETAX

I'moGaneueie cuctemsl onpenenenus koopauaatr GPS u 'JIOHACC.
OO1u11e TPUHIUIIBI TOCTPOEHUSI CUCTEM COTOBOM CBS3U

OO611re TPUHLIKIIBI TOCTPOEHUS BOJIOKOHHO-ONITUYECKUX JTMHUH CBA3U

6 cemecTp

TemaTnka 10K/JI210B CTYAECHTOB + Npe3eHTalus

Meton noctyna k nepenatoiieii cpene CSMA/CD

Merton noctyma K nepenpatoiieii cpeae B Token Ring.

[Iporokons! kaHanbHOTO YpoBHs: Ethernet. Fast Ethernet.

[TpoTokouns! kanansHOTO YpoBHS: Token Ring.

BricokockopocTHble TexHOooruu. OO011as XxapakTepucTuKa, IPUHLIUI JeHCTBUS, OTINYUS.
Knaccugukanus cereit no nporokoinam. [Iporokonst ISO, ITU, IEEE.

ITpokon TCP/IP. ®ynkiuu, HazHaueHue. [Iporokosnsl npukiagHoro yposss creka TCP/IP.
CereBass apxurtekrypa Arcnet. [lpuHumn nelcTBus, anmaparypa, XapaKTEpUCTHKH.
OrpanuyeHus Ui CETH.

CereBas apxurekrypa Token Ring. [Ipunuun neficTBusi, annaparypa, XapakTepUCTHKH.
OrpanuydeHus uis CEeTH.

CereBas apxutexktypa Ehternet. Ilpunuun peiicTBus, ammaparypa, XapaKT€pUCTHKHU.
OrpanunyueHus Ui CETH.

OnToBosnokoHHbIH nHTEpdeiic FDDI.

CereBas apxutektypa Fast Ehternet. MeTtoz noctyna, annaparypa, XapakKTepUCTHKH.
dusnyeckas cpejia nepeaadn JaHHbIX. TUIbI, IPUHIAI JEHCTBHS, XapaKTEPUCTUKH.
Knaccugukaius MeTo10B 10CTyTa K CETSAM.

JlokanbHbIe CeTH Ha OCHOBE MapKepHOM MHHBI. CTPYKTypa, IPUHIUI 1eHCTBUS.

Cetu Ha 0cHOBE MapKepHOro Kojbla. CTpyKTypa, IPUHIUI IEHCTBUS.

Merton noctyma k nepenatomieit cpeae CSMA/CD

Merton noctyna k nepenatouieii cpeae B Token Ring.

BricokockopocTHble TexHoaoruu. O01iasi XapakTepucTHKa, MPUHIUI AeHCTBUS,
OTIINYHSL.

CereBas apxutektypa Ehternet. [Ipunuun neiictBus, anmnaparypa, XapakTepUCTHKH.
CereBas apxutektypa Fast Ehternet. Meton nocryna, annaparypa, XapakTepUCTHKH.
TexHonorns aCHHXpOHHOIO pexuma goctaBku ATM.

BecripoBoanbie nokansHbie ceTH (Wireless LAN).

Obecneuenne kauecTBa o0cayxuBaHus (QoS) B ceTsx nepenadn JaHHbBIX.

TexHonoruu MynbTUIUIEKCUPOBaHUs 110 JiuuHe BoiHbl WDM u DWDM.

TexHonOrNs BUPTyanbHbIX 4aCTHBIX ceTel VPN.
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27. Texnonorus 6ecnipoBogHOM nepenayn nHbopmarmu Wi — MAX.
28. [lepcneKTHBBI pa3BUTHS HHPOKOMMYHHUKAIIMOHHBIX CETEH M CUCTEM ONTUYECKOHN CBSI3U

29. Cetu 5G
30. Texuonorus MPLS

Y4eOHO-MeTOAMYECKOE O0ecTiedeHue ISl CAMOCTOSITeJIbHOM Pa0doThl CTYI€HTOB:
Voiin Tomacu DJEKTPOHHBIC CHUCTEMBI CBSI3M [DJIEKTpOHHBIN pecypc]/ Yaiin Tomacu -
DnekTpoH. TeKcToBbIe naHHbIe. - M.: Texnocdepa, 2017. - 1360 c. - Pexxum mocrymna:
http://www.iprbookshop.ru/26912. - 5bC «IPRbooks»
®aepOepr O.U., llIBapuman B.O.. KauectBo ycnyr cBsizu. — M.: UPUAC, 2017.

Koxkopega, E. B. OcHoBBI OCTpOCHUSI HHPOKOMMYHHUKAITHOHHBIX CUCTEM U ceTell. MeTo bl
MapHIpyTU3anuy : yuyeoHo-metoaudeckoe rnocooue / E. B. Kokopera. — HoBocubupck :
Cubupckuii rocy1apcTBEHHBI YHUBEPCUTET TeIEKOMMYHUKAIMKA 1 nHpopMaTuku, 2015. —
22 c.— Texcrt : anexTpouHslii // Hudposoii oopazoBarensHbiil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/55490.html (nata o6pamenus: 12.11.2022). — Pexxum
noctyna: st apropusup. [lonb3oBareneit

Hepcecsan, A. A. MuTtannoHHoe MonaenupoBaHue MH()OKOMMYHHKAIIMOHHBIX CETEH U
yCTpOHCTB : yuebHoe mocoodue / A. A. Hepcecsiau. — Mocksa : Aii [l Ap Menua, 2022. —

113 c¢. — ISBN 978-5-4497-1708-5. — Tekcr : osnekrponusrid // Lludposoii
00pa3oBaTeNnbHbIHI pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/122222 . html (mara obpamenus: 26.07.2022). — Pexum

AOCTyIIa: Il aBTOPHU3UDP. MoJIb30BaTeNeh

7. OueHo4YHbIE CPeACTBA

7.1. Bomnpocsl K py0eKHbIM aTTeCTANUAM

K 1-ou pybexcnou ammecmayuu:
Kanaunpl, TpakThl, CHCTEMBI M CETH Tepeaau HHGOPMAITHT
OcCHOBHBIE IPUHIIUITBI TOCTPOEHUS TETEKOMMYHHUKAITMOHHBIX CETeH
CranpapTuzanus TeIEKOMMYHHUKAIIMOHHBIX CETEN U CUCTEM
Dtanbl pa3BUTHS TEIEKOMMYHUKAIIMOHHBIX CETEH.
[TonsiTue «3nekTpuueckuii curHam». OnUucaHue CUTHAJIOB AJIEKTPOCBSI3H.
Crpykrypnas cxema LICII
udposoii curnan
I'pynnoobpazoBanue
JIuneitHoe KOoaUpOBaHKE
. Monynsauus
. [Ipunnuns! cuctemst OFDMA.
. Oxoneunas cranmus LCII
. HocTrounctBa u Hegoctatku [{CII
. Cucremsl cunxponuszanuu B LICIT
. Meton MHO)kecTBEHHOTO AocTynna FDMA
. Meton MHO)kecTBeHHOTO ocTyna TDMA
. Meton mHOXecTBeHHOTO focTtyra CDMA
. Meton mHOXecTBeHHOTO focTymia SDMA



19. Meton muoxkectBeHHOTO Aoctyna OFDMA

Ko 2-o1i pybesicroti ammecmayuu.
[Tne3noxponHas nudpoBas uepapxus
CunxpoHHas uQpoBas uepapxus
Oco0eHHOCTH TTOCTPOCHHUS BOJIOKOHHO-ONTHYECKUX CHCTEM TIepeIavun
O06001IeHHasT CTPYKTYpHAsI CXeMa BOJIOKOHHO-ONTHYECKON CHCTEMBI Iepeiaun
OO01re NPUHIUITBI IOCTPOCHHSI CUCTEM M CeTell MOOMIIBHOMN CBSI3H
Krnaccudukanus cereil paanocBsa3M ¢ MOABKHBIME 00bEKTaMU
CrtpykTypa COTOBOI CETH paguOCBs3U
[TpuHIUIIBI paAOpPEICHHON CBSA3U
Tuner PPC

. CtBouibl PPJI

. Tunier antenn PPJI
6 cemecTp

© N WNRE
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K 1-o1i pybesicnot ammecmayuu:
CTpyKTypbl MOJIeel TPAHCTIOPTHBIX CETei
DeMEeHTHI TPAaHCIOPTHON CEeTH
OCHOBBI IOCTPOEHUS TOTOJIOTHH HU(DPOBON IEPBUYHOM CETU
[Toaxo/b! K BBIMOJIHEHUIO KOMMYTAIHH
KommyTanus kananos
KommyTanus nmakeros
KommyTtanus cooOrieHnii
[TocTostHHAs M TUHAMHWYECKAst KOMMY TaIlHsI

©oN R WNRE

[IpornyckHast cHOCOOHOCTH ceTel ¢ KOMMYTAIME MaKeToB

=
o

. Texnonorus Ethernet

. Texnomorust Token Ring

. Texnonorus FDDI

. Anpecarus B TCP/IP-ceTsix.

. Tunst anpecos creka TCP/IP.

el e ol
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. Ctpykrypa IP-anpeca.
. Knaccer IP-agpecos.

ol
~N o

. Ucmionp30Banne Macox.

=
oo

. IIporoxoi IPv6.

. OcoOsie IP-anpeca.

20. IIpotokon ARP

Ko 2-o1i pybesicnot ammecmayuu:

becripoBognas nepconanpHas cetb (WPAN).
becnipoBoansie cetn LAN (WLAN).

I'mo6anpabie cetn (WWAN).

Ceru 5G

CrniocoOb1 yrutoTHeHus onTuyeckux kadeneit VLAN: uto 310 Takoe?
Kak pabGortaet texnonoruss VLAN

Tunst VLAN

Crpyktypa cereit MPLS

Onucanue GpyHKIMOHUpOBaHUs TexHOJIorM MPLS

=
(o]
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10. Cetu MPLS IGP
11. Cetu MPLS TE
12. Cetu MPLS VPN
[ToMuMO TPOBEPKH 3HAHUS TCOPETHUYCCKOTO Marepualia, Ha aTTEeCTAalluH / HK3aMeHe
CTYJICHTaM IpejIararoTcs MPaKTHYSCKUE 3aJaHusI 110 pa3jieiaM AUCIUILUINHBL.
O06paser 6mIIeTOB pyOEIKHOM aTTECTAINHN:

I'posnencknii I'ocynapcreennstii Hedgrsanoii Texunvyecknii YHuUBepcuTeT
uM. akaa. M.Jl. MUJIMOHIIUKOBA
Kadenpa «Cetn cBSI3M H cHCTeMbl KOMMYTALIMH
Jucnuninaa «OCHOBBI NOCTPOCHUS! HHPOKOMMYHHKAIMOHHBIX CHCTEM U ceTei»
1-s1 pyGesxnas aTTecTanus
I'pynna: CemecTp:

bujer Ne
1.  OcHOBHBIC IPUHIIHIIEI TOCTPOSHUS TEIIEKOMMYHHKAIIHOHHBIX CeTEH

>

CranpapTuzanus TeIeKOMMYHUKAIIMOHHBIX CETEH M CHCTEM
3. DTamsl pa3BUTHA TEICKOMMYHHKAIIMOHHBIX CETEH.
IIpenonaBarenb

I'po3nenckuii I'ocynapcrBennbiii Hedgrsanoi Texauvyecknii Y HUBepcuTeT
uM. akaa. M.Jl. MUJIMOHIIIUKOBA
Kadeapa «Cern cBA3U U CHCTEMbI KOMMYTALMI»
Jucuunmiauna «OcHOBBI NOCTPOEeHNS] HHPOKOMMYHUKAINMOHHBIX CHCTEM M ceTei»
2-s1 py0e:KHas aTTeCTausA
I'pynna: CemecTp:

buier Ne
1. OOoOmeHHas CTPYKTYpHAs cXeMa BOJIOKOHHO-ONTHIECKOH CHCTEMEI ITepeadn

>

OOl11Me MPUHIIMITBI TIOCTPOCHHUS CUCTEM U CETeH MOOMIIbHOMN CBS3U
3. Kiaccudukanus ceteil paarocBsi3u ¢ MOBIKHBIMUA 00bEKTaMHU

IIpenonaBaren

7.2. Bomnpocsl Kk 3a4eTy/ JK3aMeHy

ODO 5 cemectp 3PO 6 cemecTp
Bomnpocsl k 3auery:

Kanansl, TpakTbl, cHCTEMBI U CETH Nepeaaun HHopMauu

OcCHOBHBIE MPUHLUIIBI TOCTPOCHUSI TEIEKOMMYHHUKAIIMOHHBIX CeTel
CrangapTuzanys TEIEKOMMYHHUKALMOHHBIX CETEN U CUCTEM

Oranel pa3BUTUS TEIIEKOMMYHHUKAIIMOHHBIX CETEH.

[TonsTHe «3nekTpuUecKkuii curaan». ONucaHnue CUTHAIOB JIEKTPOCBS3H.
Crpykrypnas cxema LICII

Hudposoii curnan

I'pynnoobpazoBanue

©ooN R WDNRE

JIuneitHoe KoaupoBaHKe
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Monaynsuust

[Tpunimner cucremsl OFDMA.
Oxoneunas cranuus LICII

Hocrounnctra 1 Hegoctatku L[CII
Cucremsl cunxponuszanuu B LICIT

Meton MHO)kecTBeHHOTro foctyna FDMA
Metoa MHO)kecTBeHHOTO Joctyna TDMA
Meton mHO)kecTBeHHOTro Joctyna CDMA
Meroa MHOKecTBeHHOTO ocTyrma SDMA
Meroa mHOXkecTBeHHOTO tocTynia OFDMA
[Tne3noxpoHHas mudpoBas uepapxus
CunxponHas 1udpoBasi uepapxus

CtpyKTypa COTOBOI CETH paguOCBs3U
[TpuHIUIIBI paAOpPETICHHON CBS3U

Tuner PPC

CrBoabl PPJI

Tunsl antend PPJI

[Toaxoapl K BBIIOJIHEHUIO KOMMYTAIUX
KommyTanus kananos

KommyTanus nmakeros

KommyTanust coobmenuii

[TocTostHHAs M AMHAMUYECKAss KOMMYTaLUs
[IpomyckHasi cHOCOOHOCTH ceTel ¢ KOMMYTAIIUEH MaKeTOB

ODO 6 cemectp 3PO 7 cemecTp

Bomnpocsl k 3k3ameny:
CtpyKTypsl MOJIENIEH TPAHCTIOPTHBIX CeTen
DJeMeHTBl TPAaHCIIOPTHON CeTH
OCHOBBI IOCTPOEHMSI TOTIOJIOTUH LIU(POBOI MEPBUYHOMN CETH
Texnonorus Ethernet
Texuomorust Token Ring
Texnonorus FDDI
Anpecarust B TCP/IP-ceTsix.
Tunst anpecos creka TCP/IP.
Crpykrypa [P-anpeca.
. Kimaccsl IP-anpecos.
. Ucrionb30BaHue Macok.
. IIporoxoi IPv6.
. Oco0wie IP-anpeca.
. [Iporokon ARP
. becripoBognast nepconanbHas cetb (WPAN).
. bectipoBoansie cetn LAN (WLAN).

Oco0eHHOCTH TTOCTPOCHHUS BOJIOKOHHO-ONTHYECKUX CHCTEM TIepeIavun
O06001IeHHas CTPYKTYpHAs CXeMa BOJIOKOHHO-ONTHYECKON CUCTEMBI Iepeaadn
OO011re MPUHIKITBI TOCTPOEHUSI CUCTEM U CEeTeH MOOMIIBHON CBSI3U
Krnaccudukanus cereil paoCBs3H ¢ MOABIKHBIME 00bEKTaMH



17. I'no6ansubie cetn (WWAN).

18. Cetu 5G

19. CriocoObl yIIOTHEHUS ONTHYECKUX Kabenei
20. VLAN: yT0 3TO Takoe?

21. Kak pabotaet texnonoruss VLAN

22. Tuiet VLAN

23. Ctpykrypa cereit MPLS

24. Onucanue GyHKIMOHUPOBaHUS TexHonoruu MPLS
25. Cetu MPLS IGP

26. Ceru MPLS TE

27. Ceru MPLS VPN

OO0paszer Omiiera K 3a4eTy:

I'po3nenckuii I'ocynapcreennblii Hedgrsanoi Texauvyeckuili Y HUBepcuTeT
uM. akaa. M.J{. MUJIMOHIIIUKOBA
Kadeapa «CeTn cBA3U U CHCTEMbI KOMMYTALMU»
Jucuuninna «OcHOBBI NOCTPOEHNS HHPOKOMMYHUKALIMOHHBIX CHCTEM M ceTei»
I'pynna: Cemecrp:
Buner Ne

1. DneMeHTHI TPaHCIIOPTHOU CeTH

2. OCHOBBI IOCTPOEHUS TOMOJIOTUH LI(PPOBOH TIEPBUIHON CETH

3. Texuomorus Ethernet

Hoanucey npenoaabareJist Hoanucek 3aBeayromero kagenpoit

O6pazen 6miiera K HK3aMeHy:

I'po3nenckuii I'ocynapcrBennbiii Hedgranoi Texauvyecknii Y HUBepcuTeT
uM. akaja. M.Jl. MUJIMOHIIIUKOBA
Kadeapa «CeTn cBA3U U CHCTEMbI KOMMYTALMI»
Jucuuniuna «OcHOBbI NOCTPOEHNS HHPOKOMMYHUKALMOHHBIX CHCTEM M ceTei»
I'pynna: Cemecrp:
Buner Ne
1. Kak paboraet texnomorusi VLAN

2. Twumer VLAN
3. Crpykrypa cereit MPLS

Hoanucey npenoxaBareJist Hoanucek 3aBeayromero kapeapoi

7.3. Texkyuiuii KOHTPOJIb

OO0pa3en TUIIOBOIO 3aaHus IS J1a00PATOPHBIX 3aHATHIA

JlabGoparopHas padora
«ITocrpoenne cetn MPLS L3VPN npun nomomm smyasitopa GNS3»
Leab padoThl: TO3HAKOMHUTH CTYAEHTOB C 0a30BBIMH MPUHIMIAMU QyHKIHOHHpOoBaHUS MPLS.
KparTkoe onucanue:

1. s nprBen€HHON CXeMBbI IPEIOKUTE apPECHBIN I1aH, Ha3HaubTe [P-anpeca Ha
uHTEepdEichl, UCHoNb3yeMble [UIs CBSI3M  MEXAy MapupyTtuzaropamud. Ha  kaxaom
Mapuipytuzarope cosznaite uHrepdeiic Loopback 0 wu HazHaubTe [P-agpeca. Ha
mapuipytuszaropax ISP1 u ISP2 taxke co3maiite untepdeiicst Loopback 0, xotopsie OyayT
OIMYJIHPOBATH HEKHE CETH B HHTEPHET.



2. Ha xaxxmom mapiipyTtusatope komnanuu HacTpoiTe mpotokon OSPF Tak, 4ToOb!
OH paboTas Ha BCEX JIMHKAX BHYTPH CETH KOMIIAaHUM U HE paboTal MEXy BaMU M OIEPaTOPCKUM
000pyI0BaHHUEM.

3. [epenaiiTe MHGOPMALINIO O TOIKIIOUYEHHBIX K MAPUIPYTU3aTOPAM KOMITAHUH CETAX
B IIPOTOKOJI AMHAMUYECKON MapIIpyTU3AIUH.

4. Hactpoiite BGP mexay Bammmu rpannyHeiMUA Mapuipytuszaropamu (R1 u R6) u
00opya0BaHHEM IPOBANIEPOB.

S. Hactpoiite BGP wmexnay Bammmu rpanuusbiMu  ycTpoiictBamu (R1 u R6).
MapmpyTtuzaropsl R2-R5 He yuactBytor B BGP. g ycranoku iBGP ceccun mexny R1 u R6
JIOJDKHBI MCTIOJIB30BaThCs nHTepdericsl Loopback 0.

6. Ha mapmpyrtuzaropax R1 u R6 HacTpoiiTe nepenayy MapuipyToB M3 MpPOTOKOIA
OSPF B BGP. YGeaurech, uTO OmepaTopbl MOJYYMJIM OOHOBIIEHHS O COOTBETCTBYIOIIMX
npeduKkcax.

7. Ha wmapmpyruszaropax R1-R6 Brirounte mommepxkky CEF xomanmoit ip cef.
CoBpemenHnblid [0S uMer0T HACTpOIKY 10 ymosdanuto, ucnodbpdytouyto CEF, oqHako aumiHuii
pa3 He Memaer yoemuthcs B ToM, 4to TexHomoruii Cisco Express Forwarding wmcmonb3yercs.
W3yuure BbIBOJ KOMaHIbI ShO ip cef, 00bsicHITE, YTO UMEHHO BbI BUIUTE.

8. Ha mapmpyrtuzatopax R1-R6 ¢ momorpsto komanasr mpls ip pesxxuma riiobanbHOM
KOH(pUrypamuu, BKiarounte noaaepxky MPLS Ha mapipytuzaropax.
9. Ha BHyTpenHux unrepgeiicax mapupyruzatopoB R1-R6, To ectb He Ha JTUHKax

MEeX/ly KOMITaHHEHl U orlepaTopamMu, BKIIFOUUTe noauepkky MPLS ¢ nomorbsio komanst mpls ip.
10.  Ha Tex xe caMbIX JIMHKAX, KOTOPbIE KOH(OUTYPUPOBAIKCH B TIPEABIIYIIEM ITYHKTE,
Hactpoiite 3HaueHre MPLS MTU ¢ nomoripto uHTepdeiicHoi komanap mpls mtu override 1540.
JlanHOoe nelicTBHE HEOOXOAUMO BBHITIOJHUTHL B CBS3W C TEM, UYTO JONMOJIHUTENbHBIM MPLS-
3aroJIoBOK, pacroiioskeHHbIH Mexay Ethernet u IP 3aronoBkamu yBenuuuBaeT JUIMHY Kajpa.

11.  C nomomipio komanasl mpls Idp router-id loopbackO force pexuma riao6anbHO#
KOH(HUTYpaIMK yKOKUTE WACHTU(UKATOP MapmpyTu3aropa as nporokona LDP.

12. Ha mapmpytuzaropax R1-R6 nposeprsre cogepxumoe Tabmuibl LIB ¢ moMorbto
xoman 11 Sho mpls Idp binding. O6bsichuTe, Kakue npeduKch B HEl MPUCYTCTBYIOT/OTCYTCTBYIOT
U TIOYEMY.

13.  Ha mapmpyrtuzatopax R2-R5 ybeaurecs B OTCyTCTBUM BHEUTHHX NMPEPHUKCOB (OT
yctpoiictB oneparopoB ISP1 u ISP2) B tabnuue LIB. O0bsicHuTe, moyemy UX TaMm HE TOJIKHO
OBITH.

14. Ha wmapmpyrtuzatopax R1-R6 mpocmorpure conepxkumoe Ttabmunsl LFIB ¢
nomornibio komanael Sho mpls forwarding-table.

15.  3Banmycturte nepexsat Tpaduka Ha quHKax R1-R2, R2-R3 u R2-R4. IIpocmoTpuTte
coJlep)kUMoe TakeToB, nepenaBaeMbix Mexay ISP1 u ISP2. CpaBHuTte Hcnonb3yeMble METKU C
TeMH, 4To BBl Bujenu B Tabnunax LIB u LFIB. O6bscHuTe, MOUeMy, B HEKOTOPBIX MaKeTax HET
METOK.

7.4 Kpurepuu oOLEHMBAHHMS TeKylUIed, PYOe:KHOM M NPOMEKYTOUYHOM

aTrecTalnuu
HauBbiciias ouenka nabopaTtopHoil paboThl peaycMaTpuBaeTcs B AMana3oHe oT 2 10 5

0aJuI0B, B 3aBUCUMOCTH OT CJIOKHOCTH 3a/laHHsL.
ITpu ouieHke pabOTHI CTYA€HTAa YUUTHIBAIOTCS:

e  YBEpEHHOCTh JICHCTBUI NpHU paboTe ¢ U3yyaeMbIM IIPOrPAMMHBIM 00eCIIeUeHUEM;

e MPaBUJIBHOCTH BBIOJHEHHS HEOOXOAMMBIX ILIAroB B J1abopaTopHOil paboTe u
a/IeKBaTHOCTh / KOPPEKTHOCTD MOJIyYEHHOTO pe3ysbTara;

e YMEHHE CaMOCTOSITEIbHO HAaXOJAUTh CIIOCOOBI PEellIeHUs] BOSHUKAIOIIUX MTPOOIIEM ¢
MTOMOIUIBIO U3Y4aeMOT0 MPOrPaMMHOTO 0OeCTIeUeHMS;

e CIOCOOHOCTH OTBETUTHh Ha BONPOCHI TMPENojAaBaTeiss O IOCIEeI0BATEIbHOCTH
BBITIOJTHEHHBIX [1Ar0B IS MTOJIy4Y€HUs pe3yJibTaTa.



[Ipu onienke pabOTHI CTyZEHTa HA pyOEKHOM aTTeCTallui YYUTHIBAIOTCS:
e MPaBUIBHOCTH OTBETA Ha BOIPOC;
e JIOTHKA HU3JIOKEHUS MaTepuasa BOIpoca;
e BBINOJIHEHUE IPAKTUYECKOTO 3aJaHHUSL.



7.5. Onucanue nokasarejed U KpPUTEpHEB OLECHUBAHUSA KOMIIETCHLIMH Ha Pa3IMYHBIX dTanax ux (GopMUPOBaHUS,

OIIHCAHHC IIKAJBbI OHCHUBAHHUA

Tabonuna 7
I[Inanupyemsble pe3yJbTaThl 0CBOCHHUS KpnTepnn oneHnBaHus pe3yibTaToB 00ydeHUs HaumenoBanue
KOMIETCHIIUH MeHee 41 0an10B 41-60 6am10B 61-80 6anioB 81-100 6a/L10B OLCHOIHOTO
(Hey/10BJIETBOPUTE/IBHO)| (YI0BJIETBOPHUTEIBLHO) (xopomuo) (OTJIMYHO) cpeacTBa

JCATCIIBHOCTHU

OIIK-4 CriocoOeH MoHMMATh ITPHHLUIIBI PA00THI COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTHI U UCITONIL30BATh MX JUIS PEIICHHS 3a1a4 IIPOeCCHOHAIBHON

3HaTh:

- OCHOBHBIC ATaITbl JKU3HEHHOTO IHKJIa
TaHHBIX: cOOp, XpaHeHue, 00paboTKa,
repeiaya, UCTolib30BaHHE,

- COBPEMEHHBIC TIPHEMbI i METOTbI
[PUMCHEHUSI BBIYMCITUTEIIEHON TEXHUKH,
BKJTFOYAst 00JIAYHBIC CEPBUCHI, TEXHOJIOTHI
BUPTYAITH3AIMU, CHCTEMbI YIIPABJICHUSI
0a3zaMu JaHHBIX, CPECTBA ABTOMATH3AIAN
cOopa TaHHbIX;

- CII0COOBI 00eCTIeUeH s JOCTOBEPHOCTH,
[IEJIOCTHOCTH U 3aIIUTHI JIAHHBIX TIPH UX
00paboTke;

KOMITBIOTEPHBIX CETEH, QpXUTEKTYPy CTEKa

MIPUKJIATHOTO YPOBHSI.

- IPUHLUITB! (PYHKIIMOHUPOBAHUS INI00ATBHBIX

npotokosioB TCP/IP, Ha3HaueHue MpOTOKOJIOB

(DparMeHTapHLIe 3HaHUA

Henomnasie 3nanms

CdopmupoBaHHbIe, HO
coJiepIKaIHe OTACIbHBIC
pO6EITbl 3HAHMUSI

CdhopmupoBaHHbIE
CHCTEMaTHYECKUE

3HaHUA

Kommnexr 3amanuit
JUISL BBITIOJTHEHUSI
nmabopaTOpHEIX padoT,
TEMBI JOKJIAJ0B C
MIPe3eHTALNIMH,
BOIIPOCHI 11O TEMaM /
pasznenam
JVCIUTITHHBI




YMeTh:

- OCYILIECTBIISITH TIOUCK, (DHITBTPALIHIO,
BEpU(HUKALMIO U KPUTUUECKUIA aHATU3
MH(POPMAIINH B IIO0ATHEHBIX KOMITBIOTEPHBIX
CeTAX;

- IPUMEHSITH IIPOrPaMMHBIE CPEICTBA IS
cOopa, mepBUIHOIN 00paOOTKH 1
CTPYKTYPUPOBAHUSI TAHHBIX;

- HICTIOJIb30BaTh COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHUH JUTS PELICHUST
THITOBBIX MTPO(ECCHOHATBHBIX 3a/1a4, BKITIOYAsT
CHCTEMBI YTIPaBJICHHUS IIPOSKTaMH, O(HCHBIC
MaKeThI ¢ (PyHKIMAMU aHATUTHKH, CPEJICTBA
pa3paboTKH OTUETOB;

- OPraHU30BBIBATh PA0OTY C yIaIEHHBIMH
cepBepaMy 1 00JIaYHBIMH XPaHIIUILAMA
JIaHHBIX.

YacTuuHble yMEHUS

Henonueie ymenus

‘YMeHus TOJIHEIE,
JIOTTYCKal0TCA
HEOOJIbIIIHE OINOKH

CdopmupoBaHHBIE

YMEHHSA

Biagers:

- IPAaKTUUCCKUMU HABBIKAMU 00pabOTKH
MAaCCHBOB JIaHHBIX C UCIIOTb30BaHHEM
BCTPOEHHBIX (PYHKINI O(HCHBIX TPUIIOKEHUH
1 SI3BIKOB 3aIIPOCOB;

- METO/IaM1 OpraHu3aIiy Oe30MacHoN
repeavyr JaHHBIX Yyepe3 TII00aTbHBIE CETH C
MPUMEHEHHEM 3aIlUIIEHHBIX IIPOTOKOJIOB H
CPEIICTB KpUIITOrpauiIecKo 3aIuThI;

- HaBBIKAMU aBTOMATH3AIMHY TOBTOPSIOIINXCS
3a1a4 po(ecCUOHATBHON JIESITEIbHOCTH C
MTOMOIIIBIO CKPUTITOB I MAKPOCOB;

- HaBBIKAMU ITOATOTOBKH OTYETOB,
QHATMTUYECKUX 3aMMUCOK U TIPE3CHTAIMI Ha
OCHOBE 00paOOTaHHBIX TAHHBIX C
MCTIONIb30BaHIEM COBPEMEHHBIX CPE/ICTB
BU3YTM3AITIH.000PYI0BaHIH TI0

00eCTIeYeHHIO peaTn3aliy yCIyT

Yactuaaoe BJIaACHHUC
HaBbIKaMHU

Hecucremarnueckoe
MNPUMCHCHUC HABbIKOB

B cucrematndaeckom
TIPUMEHCHNHY HaBBIKOB
JIOITYCKarOTCsl IPOOEIIBI

VcnemHoe u
CHCTEMATHYECKOE
MIpUMEHCHNE HABBIKOB




IIK-8: CniocoGeH opraHM30BBIBATh M YIPABIATH MPOEKTAMU 10 CO3/IaHUIO U MOJIEPHU3ALMN NH()OKOMMYHHUKAIIMOHHBIX CHCTEM

3HaTh:

- OCHOBHBIE METO/IOJIOTHH YIIPABICHHS
IPOCKTaMH, IIPHIMEHSIEMBIC TIPY CO3/IaHUH 1
MOJICPHU3AIINH HH(POKOMMYHHKAITHOHHBIX
CUCTEM;

- 9TaIbl )KU3HEHHOT'O LIUKJIa
MH(POKOMMYHHKAIIMOHHOW CHCTEMBI OT
MHULIAWKU 00 BbIBOJAA U3 SKCILTyaTalu,
- HOPMaTUBHBIE U TEXHOJIOTHYECKUE
0COOEHHOCTH MPOEKTUPOBAHUS
MH(POKOMMYHHUKAIIMOHHBIX CUCTEM Ha
00BEKTAX TOIUTMBHO-YHEPTETHYECKOTO
KOMILIEKCA,

- COCTaB ¥ TPEOOBAHUS K MPOSKTHOM
TOKyMEHTALlU B COOTBETCTBUH C
OTpAacCIIeBBIMH CTaH/IaPTaMH.

CDparMeHTapHLIe 3HaHUA

Henonnaeie 3HaHus

CdhopmupoBaHHEIE, HO
coziepIKalye OTACIbHBIC
poOebl 3HAHUS

CdopmupoBaHHEIE
CHCTEMaTHYeCKUe
3HaHUA

YMeTh:

- pa3pabarbiBaTh TEXHUKO-3KOHOMUUECKOE
00OCHOBaHHE MTPOEKTOB TI0 CO3/IaHHIO U
MOZIEpPHU3ALNH HH(POKOMMYHHKAIIHOHHBIX
CHCTEM;

- COCTaBIISITh KaJICH/IapHbIE [LJIaHbI U
YIIPaBIISTh PECYpCaMu MPOEKTA, BKITFOUAst

pacIipeICIICHUC 6I-0,IDK€T d 1 KOHTPOJIb CPOKOB;

- TOTOBUTD IMPOCKTHYIO NTOKYMCHTAIUIO JJISA
COTJIACOBAHHUS C 3aMHTEPECOBAHHBIMU
CTOpPOHAMH;

- AHAIM3UPOBATH PUCKU MTPOCKTA U MPEJIararb,

MCPEBI 110 UX MUHHUMU3aIUU.

YacTuuHbBIC yMCHUA

Henonmaeie YMCHUA

‘YMeHus oJTHEIE,
JIOIY CKar0TCst

HeOonbIINE OMNOKU

CcopmupoBaHHBIE

yMEHHS

Kommnnexr 3aganunii
JUTSL BBITIOJTHEHUS
nmabopaTOpHBIX padoT,
TEMBI JOKJIAJ0B C
NpEe3eHTAUIMH,
BOIIPOCHI 10 TeMaM /
paznenam
JUCIUILTHHBI




Baanern:

- HaBbIKAMM KOMaH/JHOM paboThI IpH
peanm3anuy HHHOKOMMYHHUKAITHOHHBIX
[IPOEKTOB, BKIIFOUasl pacIPEIENICHUE POJIeH U
B3aUMOJICHICTBUE BHYTPH IIPOCKTHOM I'PYTIIIBL;
- METOZIaMH1 BEZICHUS IIEPETOBOPOB C
[IOCTABILIMKAMH 000pYI0OBaHUSI 1
OAPSITHBIMU OpTraHU3aLUsIMY;

- IpréMaMU KOHTPOJISI KAYe€CTBA BBIIIOJIHEHUS
[paboT 110 MPOEKTy Ha BCEX ITamax
YKU3HEHHOT'O 1MKJIa;

- HaBBIKAMHU [TOJTOTOBKH OTYETHOCTHU U
[PE3EHTALMN PE3YJITATOB IPOEKTa
3aKa3uMKy.

YactuaHoe BJIaACHHUC
HaBbIKaMH

Hecucremarunueckoe
MPUMEHEHHE HABBIKOB

B cucrematnueckom
NPUMCHCHUU HABBIKOB
JOIMYyCKaroTCA r[p06em,1

Vcnemnoe u
CHCTEMATHYECKOE
MPUMEHCHUEC HABBIKOB




8. Oco0enHoCTH peanM3anvu JUCHUILIMHBI VIS MHBAJUI0B U JIMI C

OIrpaHU4Y€¢HHBIMH BO3MOKHOCTHAMMU 310POBbA

JUist OCYIIECTBIICHHUS MPOLEAYpP TEKYIIETO0 KOHTPOJIS YCIEBAEMOCTH M IPOMEKYTOUHOH
aTTecTaluyd OOYYaOLIUXCS CO3/aHbl (OHABI OIIEHOYHBIX CpPEACTB, aJalTHPOBAaHHBIC IS
MHBAJIUIOB U JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 30POBbS U MO3BOJISIOIINE OLIEHHUTH
JOCTIDKEHUE MMM 3aIUITAHMPOBAHHBIX B OCHOBHOM 00pa30BaTENbHOW MPOrpaMMe pe3yJbTaToB
0o0y4YeHHsI U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIICTEHIIHIA, 3asBICHHBIX B 00pa30BaTeIbHON
nporpamMe. @Dopma TNpoOBeACHUs ~TEKyIIeW aTTecTallid JUIs  CTYACHTOB-WHBAJIHJIOB
YCTAHABJIIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TICHXO(DH3HUYECKUX 0COOEeHHOCTEeH (yCTHO,
NUCHbMEHHO Ha Oymare, MUCBMEHHO Ha KOMIIbIOTEpE, B (opMme TecTHpoBaHus H T.1.). llpm
TECTUPOBAHUM Ui CIAOOBUIAIIMX CTYJICHTOB MCIOJB3YIOTCS (POHIBI OLEHOYHBIX CPEICTB C
yKpynHeHHbIM —1mpudrom. Ha 5sK3amMeH npuriamaercss CONPOBOXKIAIOMUM, KOTOPBIHA
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyaeHTy. [Ipum Heo0XoAMMOCTH CTYACHTY-
WHBAJIUY MPEIOCTABISICTCS JOMOTHUTEIBHOE BPeMsi ISl TIOATOTOBKU OTBETa Ha dK3aMeHe (WU
3auete). OOywaromuecs € OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0pPOBbsl M OOydYaromuecs
UHBAJIUBl OOCCIICUMBAIOTCS TICYATHBIMH M 3JCKTPOHHBIMH OOpa30BaTEIbHBIMH PECypcaMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboThl W T.1.) B (opmax,
Q/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

1) JUTS. UHBAJIMOB | JIUII C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI 110 3PEHUIO:

- VISl cJIembIX: 33/JaHUs Ul BBIIIOJHEHUS HAa CEMHHApaX M MPAKTHUYECKUX 3aHATHUIX
oopmistoTest penbedHO-ToueuHbIM mpupTOM bpailis uiam B BUAE 3IEKTPOHHOTO TOKYMEHTA,
JIOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CIICIUAIN3UPOBAHHBIM IPOrPaMMHBIM 00eCIICUeHUEM
JUTSL CJICTIBIX, TMOO 3aUMTHIBAIOTCS] ACCUCTEHTOM; MMUCHhbMEHHBIC 33JJaHUs BBITIOJIHSAIOTCS Ha Oymare
penbedHO-TOUeYHBbIM HIpudTOM bpallias uiM Ha KOMIBIOTEpE CO CHENHUATM3HPOBAHHBIM
IpOTrpaMMHBIM OOeCTieueHUEeM ISl CIIEBIX JIMOO0 HaIMKTOBBIBAIOTCS ACCUCTEHTY; 00y4atoMCs
JUI BBIMOJIHEHUS 3aJaHus MpPU HEOOXOAMMOCTH MPEJOCTAaBJIAETCS KOMIUIEKT MHCbMEHHBIX
NPUHAIIEKHOCTEH 1 OyMara Juis icbMa pelibepHO-TOYeYHBIM mpudTOoM Bpaiins, kommboTep co
CTHEeHATH3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUCHHEM IS CIIETIBIX;

- A8 cJIa0oBUAAIINX: 00ecTieynBaeTCs MHANBUAYAIBHOE PABHOMEPHOE OCBEUICHHE HE
meHee 300 mrokc; oOywaromumcsl JUis  BBIIOJHEHHWS 3aJaHus NpU  HEOOXOIUMOCTHU
IPEOCTABIISAETCS YBEINYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TAKXKe MCIIOJIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPONCTB; 3a/laHUs /7Sl BHIIOJHEHUS 3aJaHUA OQOPMIISIOTCS YBEIUYEHHBIM
mpuQTOM;

2) JUIS. ’HBAJIMOB U JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710pPOBBS MO CJYXY:

- NI TJIYXUX W caadocablammx: o0ecreunBaeTcss HaMYne 3BYKOYCHIIMBAFOIIEH
ammaparypbl  KOJUIGKTHBHOTO  TIOJB30BAaHUS, TIPM  HEOOXOAWMOCTH  OOydYarommMCs
NPEJOCTABIISICTCSl  3BYKOYCHJIMBAIONIAS  ammapaTypa  HWHIWBHIYaJbHOTO  TOJH30BAHUS,
MPEJOCTABIISIIOTCS YCIIYTH CYypAOTIEPEBOTINKA;

- IJISl CJENOIVIyXHX JIOMYyCKaeTcsl NMPHUCYTCTBHE AaCCHUCTEHTa, OKA3bIBAIOIEro YCIYTH
TU(IOCYpIOTIepeBOUNKA (TOMUMO TPeOOBaHUM, BBIMOIHAEMBIX COOTBETCTBEHHO JUISI CIEMBIX U
TIIyXHX);

3) JUISL JIMIL C TSDKETBIMU HapyIICHUSAMHU PeuH, TIIyXUX, cIa0O0CIBIIIANMX JIEKIUd U
CEeMHHApBbI, TPOBOIMMBIC B YCTHOH (OpMe, IPOBOATCS B MUCBMEHHOU (hopMme;

4) JUTSE MTHBJTUJ/IOB | JIAI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBS, HMEIOIIHNX



HApYLIEHHS ONMOPHO-IBHIATEIbHOI0 anmnapara:

- Ui JIMIl C HApyIICHUSMH OIOPHO-ABUTATEIBHOIO ammapara, HapyIIeHUSIMU
JIBUTATENHHBIX (YHKIUH BEPXHUX KOHEYHOCTCH WU OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
MUCHbMEHHBIC 33JJaHUS BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CIECIHUATN3UPOBAHHBIM IMPOTPAMMHBIM
obecreueHreM W HAJUKTOBBIBAIOTCS aCCHCTEHTY; BBITIOJTHEHHE 3a1aHUI (TECTOB, KOHTPOJIbHBIX
paboTt), MPOBOIUMBIE B TMCBMEHHOU (popMe, TPOBOISATCS B YCTHOH (popme myTeM ornpoca, Oece bl
¢ 00y4Jaronumcs.
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10.MaTepl/laﬂbHO-TeXHl/l‘leCKoe o0ecrneueHue AUCHUIIIMHBI

10.1. MarepuajibHO-TeXHUYeCKAs 0a3a, Heo0XoauMas IS

OCYIIECTBJICHUA 06pa3OBaTean0ro nmpomoecca 1mo JTMCHMILIMHE

1. JlaGopatopHbie ayJUTOPUH C peabHBIM 000pYI0BaHUEM
2. Kuaccsl ¢ nepconanbHbiMu KoMibroTepamu (11K) ans npoBeeHus rpynnoBbIX 3aHATUH (1Be
noarpynnsl 1o 10-12 cTy1eHTOB Ha OAHOTO IIPENOAABATES)

10.2. IToMemeHus AJ1sl CAMOCTOSITEJILHOM PadoThI

Y4eOHast ay TuTOPUS JJII CAMOCTOSITEIIbHON paboThl — 2-23.



MeToaunueckue YKazaHusd M0 OCBOCHUIO JTUCHHUIIJIMHBI
«OCHOBBI MOCTPOCHUSA I/IH(l)OKOMMyHI/IKaIII/IOHHLIX CHCTEM H ceTeil»

1. MeToauyeckue yKa3aHusi Il 00y4aIOIIMUXCS MO MJIAHUPOBAHUIO U OPTaHU3AINH
BpeMeHHU, HE00X0IUMOT0 /IJIsl OCBOECHH TUCIUTLIUHBI

W3ydenune peKOMEH IyeTcsl Ha4aTh ¢ 03HAKOMJICHUS ¢ paboueii mporpaMMoil JUCIUTUINHBL,
€e CTPYKTYypoWl U COAep)KaHHUEeM pa3ieioB (MoOjysei), (OHIOM OIEHOYHBIX CpPEICTB,
03HAKOMUTHCS ¢ Y4eOHO-METOAMYECKUM U HH(POPMALIMOHHBIM 00eCTICUeHHEM JUCIUTUINHBIL.

Juctmrumaa « OCHOBBI IOCTPOCHUST MHPOKOMMYHHUKAIIMOHHBIX CHCTEM H CETEH» COCTOUT
U3 BOCBMH CBSI3aHHBIX M@Ky COOOH pa3/ienoB, 00eCeynBarOIIUX MOCIEA0BATEIEHOE U3YUCHNE
MarepHaa.

OOyuenne no aucuuIuimHe « OCHOBBI MOCTPOSHUS WH()OKOMMYHUKAIIMOHHBIX CHUCTEM U
ceTel» OCYIIECTBIISIETCS B CIEAYIOMHUX (popmax:

1. AyauTopHbIe 3aHATHS (JEKIUH, TaO0OpaTOPHbBIE 3aHATHUSA).

2. CamocTtosTenbHass paboTta cryneHTa (IIOATOTOBKA K JIEKIHSIM, J1a0OpaTOPHBIM
3aHATHUSM, JOKJIAJIbI C TIPE3CHTAIUSAMU, HHIUBHTyabHAsl KOHCYJIBTAIHS C TIPENOoaBaTesIeM).

VY4eOHblii MaTepuan CTPYKTYpUpPOBAaH W H3yY€HUE ITUCIUIUIMHBI TPOU3BOJUTCS B
TEMAaTUYECKOH MOCIeN0BaTeIbHOCTH. KaxkqoMy 1a00paTopHOMY 3aHATHIO U CAMOCTOSITEITBHOMY
U3yYEHHUIO MaTepHalia IpeAIeCTBYET JISKIUS 10 JaHHOW Teme. O0ydJaronirecs caMoCTOSITEIbHO
MPOBOST TMPEABAPUTEIHHYIO TMOATOTOBKY K 3aHSATHIO, NMPHHUMAIOT aKTUBHOE M TBOPYECKOE
y4acTue B OOCYKICHHH TEOPETUYECCKHX BOIPOCOB, pa3dope MpoOIEMHBIX CUTYalHid U TIOUCKOB
MyTeH UX pEIICHUS.

Omnwucanue mociea0BaTeIbHOCTH JISHCTBUN 00YYatoerocs:

[Ipu m3ydeHuu Kypca cielyeT BHUMATEIbHO CIIyIIaTh M KOHCIEKTHPOBATH MaTepuall,
U3NIaraeMblii Ha ayJAUTOPHBIX 3aHATUSX. /[ ero MOHMMaHUS M KAa4eCTBEHHOTO YCBOGHUS
PEKOMEHIyeTCsl CIeAyIolIas MoCciaeI0BaTeIbHOCTh IEHCTBU:

1. [Tocne okoHYaHMs y4eOHBIX 3aHATUH JIJIs 3aKPEIUIEHUsI MaTepuana IpocCMOTPETh U
00IyMaTh TEKCT JIEKI[UH, IPOCIIYIIaHHOMN CeroHs, pa3odparb paccMoTpeHHble pumMepsl (10-15
MUHYT).

2. [Ipy MOAroTOBKE K JIEKIMM CJIEIYIOLIEr0 JIHS MOBTOPUTHh TEKCT Ipelblaylien

JeKIMH, TOAYMaTh O TOM, Kakas MOeT ObITh cieaytomas tema (10-15 MuHyT).

3. B teuyenue Henenu BeIOpaTh BpeMs sl pabOTHI C JIMTEPATYpoOl B 3JIEKTPOHHOM
oubnuoreynoi cucreme (1o 1 gacy).

4. ITpn noAroTOBKE K Ja00paTOPHOMY 3aHATHIO TOBTOPUTH OCHOBHBIE MOHATHUS MO TEME,
U3Y4YUTh MpuMepbl. Pemas KOHKPETHYIO CHUTyalluio, — MPEABApPUTEIbHO MOHSTh, KaKou
TEOPETUUECKHI MaTepHrall Hy>KHO MCII0JIb30BaTh. HaMeTuTh miian peueHus, nonpoOoBaTh Ha €ro
OCHOBE pemuTh 1-2 3amauu.

2. MeToanuyeckue yKa3aHus 1o padore 00y4arouuxcs BO BpeMsi POBeAeHUs JeKIM i

Jlekuuu fga0T  OOyyarOIIMMCS CHCTEMAaTU3MPOBAaHHBIE 3HAHMS 10 JUCIMIUIMHE,
KOHIIGHTPUPYIOT UX BHUMAaHHE Ha HambOoJsiee CIOKHBIX U BaKHBIX Bompocax. JIeKiuu oObIYHO
U3J1araroTcs B TPAJUIIMOHHOM WM B TPoOIeMHOM cTuite. [1Jis cTy/1IeHTOB B OOJIBIIIMHCTBE CIIy4acB
B npoOieMHOM crtuie. IIpoOnemHBI CTHIb TO3BOJSET CTUMYJIUPOBATh AKTHBHYIO
MO3HABATENIbHYIO JAESITEIbHOCTh OOYYaIOIIMXCS U UX HMHTEpeC K TUCIHUILINHE, (OpMHpPOBATh
TBOPYECKOE MBIIIJIEHHE, TPUOEraTh K MPOTHBONOCTABICHUSIM U CPaBHEHUSM, JieNlaTh 0000IIeHNUS,
aKTHBM3MPOBAaTh BHUMaHHE OOYYAlONIMXCA IYyTeM I[IOCTAHOBKH IPOOJIEMHBIX BOIIPOCOB,
MOOUIPATH JUCKYCCHUIO.



Bo Bpems NEKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAaHHE y4eOHOTo
Mmarepuaia, o0pamaTte BHUMaHHE Ha (OPMYITMPOBKH M KaTETOPUH, PACKPHIBAIOIINE CYyTh TOTO WX
MHOTO SIBJICHUS, BBIBOJIBI M TIPAKTHUECKUE PEKOMEHIAIINN.

KoHcnekt nexnuu myyiie mopas3ieisaTh Ha MyHKThI, COOI0/Ias KPAaCHYIO CTPOKY. DTOMY
B 0oipmIoi cremeHn OyayT CHOCOOCTBOBAaTH BOMPOCHI IUIAaHA JICKIUH, IPEAJIOKCHHbIE
npenoxaBatensiM. Cremyer oOpamiaTh BHUMaHWE Ha AaKIEHTHI, BBIBOJBI, KOTOPBIC JI€NacT
HpernoaaBaTelb, OTMe4as HanboJiee BayKHBIE MOMEHTHI B JIEKIIHOHHOM MaTepuale 3aMeYaHusIMH
«BAXHO», «XOPOLIO 3allOMHUTH» M T.I. MOXHO A€NaTh 3TO W C IMOMOIIBIO Pa3HOIBETHBIX
MapKepOB WM Py4eK, MOJUEPKUBasi TEPMUHBI U ONIPEACITCHUS.

Lenecoobpa3Ho pa3paboTarh COOCTBEHHYIO CHUCTEMY COKpallleHHH, aOOpeBHaTyp U
cuMBOJIOB. OJHAKO TpH JanbHEHmedl padoTe ¢ KOHCHEKTOM CHMBOJIBI JIydlle 3aMEHUTh
OOBIYHBIMH CJIOBAMH JUIsl OBICTPOTO 3pUTEILHOTO BOCIIPUATHS TEKCTA.

PaboTast Hajg KOHCIEKTOM JIEKLWH, HEOOXOIUMO HCIIOJB30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JHUTEPATypy, KOTOPYIO JOMOJHHUTEIFHO PEKOMEHIOBAJI MPENOAaBaTElb.
MMeHHO Takasi cepbe3Hasi, KpOIOTIuBask padoTa ¢ JEKIIMOHHBIM MaTE€PHUAJIOM MO3BOJIHT TITyOOKO
OBJIAJICTh TEOPETHYECKUM MaTEPHAIIOM.

Temaruka nexiuii gaeTcs B pabouei mporpaMmme JUCHUILIHHBL

3. Meroauyeckue yKa3aHHsi O0y4YalOIIHMMCS IO MOATOTOBKe K JadopaTOPHbIM
3aHATHIM

Ha naGopaTopHBIX 3aHATHUSAX MPHBETCTBYETCS AaKTHBHOE YYacTHE B OOCYXICHHUU
KOHKPETHBIX CHTYyalui, CIIOCOOHOCTh HAa OCHOBE MOJYYEHHBIX 3HAHWH HAXOIUTh HamOoiee
3 PEeKTUBHBIC PEIICHHS [TOCTABICHHBIX POOJIEM, YMETh HAXOAUTH MOJIC3HBII TOTTOTHUTEILHBIHI
MaTepual 0 TeMaTHKe 3aHIATHH.

CTyaeHTy peKOMEH/TyeTCsl CIEAYIOIas CXeMa IMOITOTOBKH K JJaAOOpaTOpHOMY 3aHSTHIO:

1. O3HaKOMHUTBCS C TUIAHOM  3aHSTHS, KOTOPBIM  OTpakaeT CcoJep)KaHUe
IPEIOKEHHON TEMBI.

2. [TpopaGoTaTh KOHCIIEKT JEKIUH.

3. [TpounTaTh OCHOBHYIO U JIOTIOIHUTEILHYIO JTUTEPATYPY.

B mporecce moAroToBkH K J1abOpaTOPHBIM 3aHATUSM, HEOOXOIHMMO 0OpaTHTh 0coOoe
BHUMAaHHE Ha CAMOCTOSITETIbHOE M3yUeHHe PEeKOMEHIOBaHHOW iuTepaTypsl. [lpu Bceil momHoTe
KOHCIIEKTHPOBAHMS JIEKIMU B HEH HEBO3MOXXHO H3JIOKHTH BECh MaTepHal H3-3a JIMMHTA
ayaMTOPHBIX YacoB. [loaToMy camocTosiTensHas paboTa ¢ yueOHUKaMH, y4eOHBIMU TTOCOOHSIMH,
HAay4HOW, CIPaBOYHOW JIMTEPaTypoOil, MaTepHalaMd NEPHOANYECKUX H3naHuid u VHTepHeTra
sBJIsIeTCsl Hanoonee 3(p(HEKTUBHBIM METO/IOM IOJyYECHHUS JOTIOIHUTEIBHBIX 3HAHUH, MO3BOJISET
3HAYMTENIbHO AaKTHUBH3UPOBATh TMPOIECC OBIaJeHuss uHGoOpMalue, crnocodbcTByer Oolee
rIyOOKOMY YCBOSHHIO H3y4aeMoOro Marepuana, (OpMHUpPYET Y CTyIEHTOB OTHOIICHHE K
KOHKPETHOH rpobiieme. Bce HOBBIE MOHATHS IO H3y4YaeMol TeMe HE0OX0IUMO BBIyUNTh HAU3yCTh
¥ BHECTH B IJIOCCAPHIA, KOTOPBIH 11€1ec000pa3HO BECTH C CaMOT0 Havaja U3y4eHHUs Kypca.

1. OTBeTUTH Ha BOMPOCHI IJIaHA JIAOOPATOPHOTO 3aHATHSL.
2. BrInosHUTE fOMaIIHEE 3aJaHUE.
3. [Tpu 3aTpyaHeHUsIX CPOPMYIHPOBATH BOIIPOCH! K MPENOJaBaTeNio.

PesynbraT Takoil pabOThl JOIKEH MPOSBUTHCS B CIOCOOHOCTH CTYJEHTa CBOOOIHO
OTBETUTH HAa TEOPETUUYECKUE BOMPOCHI, BEICTYNIaTh U yUYaCTBOBATh B KOJUIEKTUBHOM 00CYKIEHUU
BOIPOCOB U3y4aeMOil TEMbI, MPABUILHO BBIMOJIHATH MPAKTUYECKUE 3a/1aHUs, KOTOPhIE JAl0TCs B
(doH/Ie OLIEHOYHBIX CPEJICTB AUCIUILITUHBI.



4. Meroauyeckue YKa3aHUsi O0y4AWOIIMMCSH IO OPraHM3alUU CAMOCTOSITEIbHOM
padoThI

Lenp opraHu3amuy CaMOCTOATENBHON paboTHl MO NUCHHUILIMHE — 3TO YIIyOJieHHEe U
pacuipeHre 3HaHUH B OOJIACTH HAay4YHOW HCCIIEAOBATEIBCKOW NESATEIBHOCTH; (pOpMUpOBaHUE
HaBBIKA U HHTEPECA K CAMOCTOSITEIIbHOM MMO3HABATEILHOMN EATEIBHOCTH.

CamocrosarenbHas paboTa oOyyaroIuxcs SBISETCS BaXXHEWIIMM BHUJAOM OCBOCHMS
COJepKAHUS TUCLMILIMHBI, MOATOTOBKU K MPAKTHUYECKUM 3aHATHSAM M K KOHTPOJIbHOW paboTe.
Croa e OTHOCATCS M CaMOCTOATENBHOE YIIyOJIeHHOE M3y4YeHHE TEeM JUCLUIUIMHBL
CamocrosTenbHas paboTa NpPeACTaBIsieT COOOM MOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY
00pa30BaTEeNLHOTO MPOLECCa U HOCUT UCCIIEI0BATEIBCKUI XapaKTep, YTO MOCIYXKHUT B OyaymiemM
OCHOBAaHMEM I HANHMCAaHUS BBITYCKHOW KBAJHU(PHUKAIMOHHONH pPabOThl, MPAKTUYECKOTO
NPUMEHEHUS TOTYYCHHBIX 3HAHUH.

Opranuzanus caMOCTOSITEIbHON paboThl 00yUYarOIIMXCS OPHUEHTUPYETCS Ha aKTHBHBIC
METO/bI OBJaJICHUs 3HAHUSAMH, pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Mepexo]i OT MOTOYHOIO K
UH/IMBUYaIU3UPOBAHHOMY OOYYEHHIO, C YUETOM MOTPEOHOCTEH U BO3MOXKHOCTEH JINYHOCTH.

[IpaBuibHas opraHu3alysi CaMOCTOSATENIBHBIX Y4EOHBIX 3aHSATHH, UX CUCTEMATHYHOCTD,
1esecoo0pa3Hoe MIaHUPOBaHUE PAbOYEero BPEMEHH IO3BOJISET CTYACHTaM Pa3BUBATh YMEHHS U
HaBBIKM B YCBOCHHUH W CHCTEMATHU3aLMU TNPHOOpPETAEMBIX 3HAHWH, 00ECHeuuBaTh BBICOKUI
YPOBEHb YCIIEBAEMOCTH B IIEPHO O0YUEHUS, TOJTYIUTh HABBIKH IMIOBBIIICHUS TPO(HECCHOHATEHOTO
YPOBHSI.

[TonroroBka K 1a00paTOPHOMY 3aHATHIO BKIIOYAET, KPOME NMPOPaOOTKH KOHCIIEKTa U
IPE3EeHTAlMU JICKIIUH, TOMCK JINTepaTypsl (110 PEKOMEHI0BaHHBIM CIIMCKAM U CaMOCTOSTENIBHO),
HOJArOTOBKY 3aroTOBOK JJISi BBICTYIUIGHHH IO BONPOCaM, BBIHOCUMBIM JJIsi OOCYXIEHUS I10
KOHKpeTHOH Teme. Takue 3aroToBKM MOTYT BKJIHOYAThb LUTAThl, (AaKThI, CONOCTaBJIECHUE
pa3IMYHbBIX TO3ULUH, COOCTBEHHBIE MbICIU. Eciu npobiaema 3anHTepecoBana o0yyaromerocsi, oH
MOYET MOATOTOBUTH pedepaT U BHICTYNHMTh C HUM Ha MPAKTUYECKOM 3aHATUH. JlabopaTopHoe
3aHATHE — JTO, TPEXKIE BCErO, AUCKYCCHS, OOCYXKIEHHWE KOHKPETHOW CHTyallud, TO €CTb
IperoiaraeT yMeHHe BHUMATEIbHO CIIyIIaTh WICHOB MaJOi TPYIBI M MOAEPATOpa, a TaKxKe
CTapaTbcs BbICKa3aTh CBOE MHEHHE, BEICKa3bIBaTh COOCTBEHHBIE HJIEH U MTPEIOKEHUS, YTOUHATh
¥ 33/1aBaTh BOIIPOCHI KOJUIETaM MO 00CYKICHUIO.

ITpu moaroToBKe K KOHTPOJIBHOM paboTe (pyOexkHOH arTecTanum) o0yJyaromuics 10IKeH
HOBTOPATH MPONUJICHHBIH MaTepHal B CTPOrOM COOTBETCTBUU C yueOHOM MporpamMMoil, HCronb3ys
KOHCIIEKT JIEKIMH M JIUTepaTypy, peKOMEHIOBaHHYI0 mnpenoaasareneM. Ilpu HeoOxoaumoctu
MOYKHO OOPaTUTHCS 32 KOHCYJIbTAMEH U METOINYECKOI MTOMOIIBIO K ITPETI01aBaTellto.

CamocrosiTenbHast paboTa peann3yercs:

- HETIOCPEICTBEHHO B MPOIECCE ayAUTOPHBIX 3aHATHH — Ha JICKIHIX, Ta00paTOPHBIX
3aHATHUIX;

- B KOHTAKTE C MPETOoaBaTeieM BHE PaMOK paclUCaHMsl — Ha KOHCYJIbTAIUAX TI0
y4eOHBIM BOINPOCaM, B XO/I€ TBOPUECKUX KOHTAKTOB, IPU JUKBUIALMU 3aJI0JDKEHHOCTEH, pU
BBITOJIHEHUH WHAWBUYATbHbIX 33JJaHUN U T.]I.

— B Ombnuoreke, 70Ma, Ha Kadeape MpU BBHIIOIHEHUU OOydYaIONIMMCs YYeOHBIX U
NPaKTUYECKHX 3a/1a4.

Bunst CPC n kputepun oLieHOK

(o 6ammbHO-peiiTuHTOBOM cuctemMe [THTY, CPC onenuBaercs B 15 6aoB)

1. Hoxian ¢ mpe3eHTanuein

2. [ToaroToBka k 1a00paTOPHBIM 3aHATHSIM



Tembl U1 cCaMOCTOSITENTEHON PabOTHI MPOIMKCAaHbI B padodell mporpaMme JHCIHUILTAHBL.
D} PEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS 00YYaIONUMCSI CAMOCTOSTEILHOM paOOTHI SIBIISETCS
AJIEKTpOHHAsT WH(OPMALIMOHHO-00pa3oBaTelibHasl cpefia YHUBEPCUTETA, KOTOpasi 00eCcIeunBaeT
JOCTYN K y4eOHBIM IUIaHaM, paboduM mporpammaM JUCIHUIUIMH (MOMAYJeH), TabopaTopHbBIX, K
U3JIAaHUSM JIEKTPOHHBIX OMOTMOTEYHBIX CUCTEM.

CocTaBuTeb:
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