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1. Ilean m 3aaa4u AMCHUILINHBI

Ienpro mpemomaBaHus AUCHUILIINHBI SIBJISIETCSl WM3JIOKEHHE OAa30BbIX NPHUHIIHMIIOB U
TEXHOJIOTUH MOCTPOCeHUsT MH()OKOMMYHHUKAIIMOHHBIX CeTell O0IIero mojIb30BaHUS U JIOKAJTbHBIX
ceTell; M3yueHne OCHOBHBIX XapaKTEPUCTHK PA3JIMYHBIX CHUTHAJIOB CBSI3M U OCOOEHHOCTEH WX
nepenayy MO KaHAJaM W TpakTaMm, H3y4Ye€HHEe NPHHLMIIOB U OCOOCHHOCTEH MOCTPOeHUs
QHAJIOTOBBIX U LU(POBBIX CHCTEM TEpeNayr W KOMMYTAIMH, UCIIONb3YEMbIX IS MPOBOAHON U
PaguoOCBsI3H.

3amavamMu U3y4YeHHs] JAHHOW NUCLMWILIMHBI SIBJISTFOTCSI OCBOCHHE CTyA€HTaMH 0a30BbIX
MOHSITHH B OOJIACTH TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, METOAOB MOCTAHOBKH, MMOATOTOBKH U
pelleHusT HAay4YHbIX, WHKCHEPHO-TEXHUYECKUX M JKOHOMHUYECKMX 3agad B 00jacTw
TEJIEKOMMYHHUKAIMHA ¢ UCTIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHA.

2. MecT0 MMCUMILIHHBI B CTPYKTYpe 00pa30BaTe/IbHO IPOrpaMMbl
JlucuunianHa OTHOCUTCSA K 4acTH, popMHUpyeMOli y4acTHUKaMHU 00pa30BaTENbHbBIX OTHOIICHHUI
nporpaMmbl  OakanmaBpuara ¢ NpucBoeHHMeM Kpanmupukauuu «bakamaBpy 1O HaIlpaBIeHHIO
noarotosku 11.03.02 MHPOKOMMYHHUKAILMOHHBIE TEXHOJOTHH U CHCTEMBI CBSI3H.
JUis yCHEIHOro N3y4eHusl TUCLUILTNHBI HeOOXOAMMBI 3HAHUA U YMEHHUs, TPUOOPETEHHBIE B
pe3yJbpTaTe OCBOCHHS KyPCOB:
v OO1ast Teopust CBsI3Y,
v' CXeMOTEXHUKA TEJEKOMMYHHUKAI[MOHHbIX YCTPOUCTB;
v H}OPMALMOHHbBIE CUCTEMBI U TEXHOJIOTUH;
v’ TexHudeckas 3JIEKTPOJAUHAMUKA U PACTIPOCTPAHEHHE PAMOBOJIH.
OcHOBHbIE MOJIOXKEHUsI TUCLUIUIMHBI UCIIONB3YIOTCSA B AaJIbHEHIIEM NPU U3YUEHUH
TaKUX AUCLUIUINH Kak:
v' CeTH U CUCTEMBI PAIUOCBS3H;
v" TIpoeKTUPOBAHUE M SKCIUTyaTallsl CETEN CBSI3H;
v' Cetu u()pOBOIO TeIEBEIAHNS,
v CucTeMbl KOMMYTAIUH.

3. IlepedeHb IIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHS MO AUCHUILIHHE

(MO/1yJ/110), COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKCHHUS KOMIIETCHIUIi

Tabauna 1

Ko no ®1'OC HNHauKaTOpBI AOCTHIKEHHS IlnanupyemMsbie pe3yJabTAThI

o0yyeHHs1 N0 JMCLHUIJIHHE

(3YB)

IIpodeccuonanbubie

HK-1 Criocoden k | ITK-1.1 ITprmMeHsieT NprHINTBI 3HATB: NPUHILMITBI TIOCTPOEHUS
Pa3BUTHIO nocTpoeHust ¥ paboThI CeTeil CBI3U U U paboTHhI ceTel CBS3U U
KOMMYTALMOHHBIX | TIPOTOKOJIOB CUTHAJIM3ALIMU, CTAHAAPTEl | MPOTOKOJIOB CUTHAIM3ALINY,
MOZICUCTEM U KauecTBa Iepefauy JaHHbIX, IoJIoca U CTaH/apThl KauecTBa repeayun
CeTeBBIX IUIATGOPM, | BHIEO, MPUMEHSAEMBIX B OPTaHHU3ALIIN JIAHHBIX, TOJIOCA U BUIEO,
ceTel nepenadu CBsI3U, 3aKOHOAATEbCTBO Poccuiickoit MIPUMEHSAEMBIX B OpraHU3aLUU
TIAHHBIX, Denepatun B 001aCTH CBSI3H, IPUHIMIIBI | CETH OPTAHU3ALMH CBS3H,
TPaHCIIOPTHBIX pabOoThI ¥ ApPXUTEKTYPY PA3ITHIHBIX BO3MOKHOCTH UHTEPHET-




ceTel U cerei
pamuoaoCTyIa,
CHYTHI/IKOBBIX
CHCTEM CBsI3U

reoMH(pOPMALIIOHHBIX CHCTEM C
HCTIOJTb30BAHNEM COBPEMEHHBIX

1 (HPOBBIX HHCTPYMEHTOB,

ITK-1.2 AHamu3upyer CTaTUCTUKY
OCHOBHBIX ITOKa3aTesei 3(PeKTHBHOCTH
PaaAMOCHUCTEM U CUCTEM Tepenayun
TaHHBIX, pa3padaTbiBaeT MEPONPHATHS
IO ¥X TIOAEPKAHHIO Ha TpedyeMoM
YPOBHE, BBITOJHSIET PacyeT MPOITyCKHON
CIIOCOOHOCTH CeTeil C MPUMEHEHHEM
COBPEMEHHBIX LIU(PPOBBIX HHCTPYMEHTOB
MNK-1.3

PazpabateiBaeT cxeMbl OpraHu3auu
CBSI3U M UHTEIPALIMH HOBBIX CETEBBIX
3JIEMEHTOB, TIOCTPOCHUS U
pacLMpeHusi KOMMYTaUHOHHOMH
MOJICUCTEMBI U CETEBBIX IIaT(hopM,
paboToii Ha KOMMYTaLIUOHHOM
o0opynoBaHNH TIO 00ECTICYSHHIO
peann3anyy yCiyr, Pa3BepThIBAHUIO
000pynOBaHHUS CEPBUCHBIX IIAT(HOPM,
000pyIOBaHUST HOBBIX TEXHOJOTHIA HA
CETH, BBIMTOJHEHHIO IIJIAHOB 110
PACIIMPEHHIO CYIIECTBYIOLIETO
000pyIOBaHHUS CETEBbIX TIATPOPM U
HOBBIX TEXHOJIOTHUI, MOACIUPYET CETH B
COBPCMCHHBIX BUPTYAJIBbHBIX CPCaax U
IUpPOBBIX HHCTPYMEHTAX A
OPOCKTUPOBAHUA U MOACTUPOBAHUA CCTCHU

PECYPCOB U MPOrPaMMHBIX
MIPONYKTOB MPH PELICHUN
npoheCCHOHATbHBIX 33134
YMeTh: aHAMM3UPOBATh
CTaTUCTUKY OCHOBHBIX
nokazareneii 3phexTuBHOCTH
PaIMOCHCTEM U CUCTEM
riepeavl JaHHBIX, TPUMEHSITh
B 00pa3oBaTeIbHOM MPOIIecce
TaKue HU(PPOBbIE UHCTPYMEHTbI
Kak pabouas cpena Eve-ng,
smyasrop GNS3, kanpkyasaTop
IPv4-anpecos, Google
Classroom, Prezi, Discord
Baapetb: HaBbIKAMHU
pa3paboTku cxem
OpraHU3aLMH CBS3H U
HWHTETPAIIN HOBBIX CETEBBIX
3JIEMEHTOB, TTIOCTPOEHUS U
PaCUINPEHHUS
KOMMYTaLOHHON
MOACUCTEMBI U CETEBBIX
mwiatdopm, paboToii Ha
KOMMYTAaL1OHHOM
000pyIOBaHUH TIO
00eCreYeHHIO pean3aum
yCJIyT, HAaBBIKAMH TTOUCKA
UH(POPMALUU TOCPEACTBOM
UHTEPHET-PECYPCOB,
HaBBIKAMHU MOJICJTUPOBAHHUS
CCTH B COBPEMCHHBIX
BUPTYAIBHBIX CPEJax v
IUpPOBBIX HHCTPYMEHTAX A
NPOCKTHPOBAHUS U
MOJETUPOBAHUS CETEH,
HAaBbIKAMHU IMMOCTPOCHU CCTHU IIPU
oMoty smyssitopa GNS3,
HABBIKAMH PAcUCTa MACKH CETH C
ITOMOIIBIO KaJbKyaTop [Pv4-
aJIpecoB, HABBIKAMHU OOMCHA
nHpOpMaLUeH ¢ TOMOIIBIO
Google-noxymenros u Discord,
HaBBIKAMH CO3daHUSL
HNpEe3eHTAlUN OCPEACTBOM
cepauca Prezi




4. O0beM TUCUMILJIMHBI U BUJbI YUeOHOI1 padoThI

Taomma 2
Bcero CemecTtpsl
Bupn yueOHoii paGoTbl yacos/ 3a4. eA. 0P0 300 0390
(000 300 0300 5 6 6 7 5 6
KonrakTHas pa6ora (Bcero) 132/3,7 | 32/0,9 100/2,8 | 68/1,8 | 64/1,7 16/0,4 16/0,4 68/1,8 32/0,9
B ToMm uncre:
Jlexmm 66/1,8 16/0,4 50/1.4 34/0,9 | 32/0,8 8/0,2 8/0,2 34/0,9 16/0,4
[IpakTuueckue 3aHATUSA
IIpakTryeckas NOArOTOBKA
Jlaboparopubie pabOTHI 66/1,8 16/0,4 50/1.,4 34/0,9 | 32/0,9 8/0,2 8/0,2 34/0,9 16/0,4
CamocTosiTesibHAs padoTa (Bcero) 156/4,3 | 256/7,1 | 188/5,2 | 76/2,1 | 80/2,2 | 110/3,0 | 146/4,0 | 76/2,1 112/3,1
B ToMm uncre:
Kypcosas pabora (npoekT)
Pacuernorpaduueckne padboTsl
HUTP
Pedepatsl
Joxnanst 31/0,8 72/2,0 41/1,1 21/0,5 | 10/0.3 30/0,8 42/1,2 21/0,5 20/0,5
IIpesenranun 20/0,6 50/1,4 30/0,8 10/0,3 | 10/0,3 20/0,5 30/0,8 10/0,3 20/0,5
IToaroroBka k tabopaTopHbiM padoTam 51/1,4 80/2,2 63/1,8 | 27/0,7 | 24/0,7 36/1,0 44/1,2 27/0,7 36/1,0
HO,Z[FOTOBKa K HpaKTmCCKHM 3AHATHUAM
IloaroroBka k 3a4ety 18/0,5 18/0,5 18/0,5 18/0,5 18/0,5 18/0,5
IlonroroBka K 5K3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0 36/1,0 36/1,0
3ader/ | 3auer/ | 3auer/
Bua oTruerHocTH 3aueT IK3. 3a4eT JK3. 3a4eT JK3.
JK3. JK3. JK3.

BCETO 288 | 288 | 288 | 144 | 144 | 144 144 | 144 144
O0mas TpyroemMKoCTh BCEIO &
AMCIHILTHHE! 3au. 8,0 8,0 8,0 4,0 4,0 4,0 4,0 4,0 4,0

eJJHHHLAX




5. Coaep:xkaHue TUCHUTIIHAHBI

5.1. Pa3aebl AUCHUNIMHLI 1 BUABI 3AHATHH

Tabdmua 3
Jlexku. 3aH. JIab6. 3an.
Ne HaumenoBanue pasaena ! Bcero uacos
Yacol 4acol
n/n AMCUMIIJINHBI
1000 3P0 0300 | 0DO 300 03P0 1000 300 0300
Beenenne. OCHOBHbIE TIOHSATUS U
1 " 4 3 8 3 12 6
OTIPENIETICHUSI.
JIvnum cBsizu
2 | ”HPOKOMMYHHUKAILMOHHBIX CUCTEM U 4 3 4 2 8 5
cereil
3 [lepBuuHbIE CUTHANBI 3JIEKTPOCBSI3H 2 2 4 3
Kananst nepenayuy, 154
4  |knaccupukanus 51 OCHOBHBIE 6 4 5 3
XaPAKTEPUCTHUKH.
OcHOBBI IOCTPOEHUS
S |MHOrOKaHAIBHBIX CHCTEM nepenavu 4 3 4 4 8 7
OO6mmue npuHIUTIEI (POPMHUPOBAHUS U
6 | mepemavyn CUTHAJIOB B IU(PPOBBIX 6 4 5 4
CHUCTEMax Tepenayu
Cucremsl WOCBSI3U | "
7 |SMCTEMBL - PalMOCBAS cer 6 4 6 4 11 8
nonBrkHOM cBsizu (CIIC)
g [IpuHIMITBI TOCTPOEHHUST W 3BOJIOLIUS 5 4 5 4
ceTell mepenavu NaHHbIX
OCHOBBI  TIOCTPOCHHUSI  BOJIOKOHHO-
9, P 5 3 8 6 12 9
ONTHYECKUX CUCTEM Mepenadn
TpaHcnopTHBIE CEeTH
1o, | Paneop 4 3 4 3




BbazoBrblie ceTeBbIe TEXHOIOTHU

11. 4 3 4 3
o, |IP-cerH 1 anpecaniis 4 3 20 16 24 19
[IpuHIMNBI KOMMYyTAIlMM  TaKETOB.
13. Bsenenne B texHonoruro VLAN 4 3 12 10 17 13
14 TexHonoruu OECIPOBOIHOM CBI3U 6 4 5 4
15 [puHIUTBI (YHKIIHNOHUP OBAHHUS 4 3 4 4 g 7
" IMPLS. Apxurexrypa KOMMyTalUH
Hroro 66 16 66 16 132 98




5.2. JlekIHOHHBIE 3aHATHSA

Taoauua 4
Ne | HaumeHoBaHHe pa3aesia
ConepxaHue pa3gesa
n/n AUCHHUILTHHbBI
Hcropuueckue ACTICKThI pa3BUTHS CpencTB
UH(OKOMMYHUKAIIAHA. OcHOBHBIE OpTraHM3AIIHH,
3aHUMAOIITHECST pa3paboTKoi MEKTyHaAPOTHBIX u

HAIIMOHAJIBHBIX CTAHAAPTOB U JUPEKTHUBHBIX JOKYMEHTOB B
obmactn  mHpokoMMmyHuKanui. OOmme moHATHA 00
UH(POKOMMYHUKALIMOHHBIX CETAX W CHUCTEMaxX. JTaJIOHHAs
Mozenb  B3auMopneicTBus  OTKpbITIX  cuctem  (OSI).
CTpykTypa 1 OCHOBHBIE IPUHLIUIIEI TOCTpOeHUsT EnuHoMi cetn
snextpocsszu (ECD) B coBpemennoii Poccun.

IlepBuuHBIE W BTOPUYHBIE CETH CBSI3U, TPAHCIIOPTHBIE CETH
CBSI3U U aDOHEHTCKHE CETH JOCTYIIA.

Knaccupukamms  cucreM  3JeKTpocBsisM (MO BUAAM
nepeaBaeMbIX COOOINEHUI U Cpebl pACIIPOCTPAHEHUS).
O0o0ImeHHast CTPYKTypHAsi CXeMa TeJIeKOMMYHUKAILIMOHHON
ceru. [loHsITHE KaHANa Iepeayy ¥ CUCTEMBI IEpEAaYN.

Bsenenune. OcHOBHLBIE
MOHATHUS U ONPEASTICHUs

ITomocsl mpomyckaHWss JUHUHA CBA3M W TOMYJSIPHBIC
YaCTOTHBIE IMana3oHbL. OO0utne 3aKOHOMEPHOCTH
pactipocTpaHernss BOgH. OCHOBHBIE THIBI U KOHCTPYKLUHU
NPOBOJHBIX CHUCTEM mepenayn nHpopmarmn. Tunsl kabenei.
JluHNs nepenayn U ee OCHOBHBIE XaPAKTEPUCTUKH.
BonokonHo-onTrueckue munann cssizu (BOJIC). Konctpykuus
ONTHYECKOTO BOJIOKHA. 3aryxanwme BomH B BOJIC.
OnHOMOZOBOE M MHOIOMOJIOBOE  PacHpOCTpPaHEHHE
UMIIyJIbCOB B CBETOBOAE. lloHATHME MOMOBOM HAHMCHEPCHH.
IIpeumymecrsa BOJIC.

JIu"uu cBsI3u
2. | nHQOKOMMYHHMKAITMOHHBIX
CHCTEM U CeTel

IIepBHquKBCHFHaHbIBHeKTpOCBﬂSH H UX XAPAKTEPHUCTUKU U

kinaccudpukanms. Tenedonuble (peueBbie) curaaibl. CUrHAIBI
IlepBuyHbIE CUTHAJIBI

3. 3BYKOBOTO BEIIAHUS. DaKCUMUIIbHBIE CHUTHAJIBL.
3JIEKTPOCBA3HU
TeneBusnonnbsle curHanbl. CuUrHajgbl nepefayd JaHHBIX U
tenerpaduu.
Knaccudpukauus kananos nepemadu. Kanan nepemaum kak
Kanane! nepegaun, ux (uxan pen pen
YETBIPEXITONIOCHUK. OcHoBHbIE napaMmeTpbl u
knaccuukanus u
4. OCHOBHLIC XapaKTEPUCTUKM KAaHAJOB IMepenadd. THUIMOBBIE KaHaJbI
nepenaun. Kanan tonanpHONM 4actoThl. Kananm 3BykOBOro
XapaKTepUCTUKU
Bemanus. [InpokonosgocHsle 1 LU POBIC KAHAJIBI.
OCHOBBI TEOPUM MHOTOKAHAJIBHOH Mepenadd COOOIIEHHH.
OCHOBBI IOCTPOCHHUSI YacroTHOE paszaeneHue KaHaJOB. IToctpoenue
5. | MHOrOKaHAaJbHBIX CUCTEM | MHOTOKAHAJbHBIX  TEJIEKOMMYHHMKALMOHHBIX  CHUCTEM C
nepenadu YaCTOTHBIM pasfieieHHeM KaHajloB. BpemeHHOe pazneneHue

KaHaJIOB




OO01me npUHLUNTIBI
dbopMuUpOBaHUS U

Omnepanyst IUCKPETU3aLNH, BBIOOP YaCTOThl AUCKPETH3ALHH.
Teopema KotenpHukosa. BbriOop HacTOTBl AMCKpPETH3ALMH.
KsantoBanne mno yposHro. Kommposanue. Kopuposanmue.

6. | mepemayu CUTHAJIOB B I'pynnosoii curnan. CTpykTypHasi cxemMa OKOHEUHOMN CTaHIUH.
U POBBIX CUCTEMAX TakroBass cuHxpoHu3anus. llukinoBas CHHXPOHH3ALMS.
nepenadu HUmnynbcHO-komoBas  Monyjsauus. [IpuHIMOBI  CUCTEMBI

OFDMA.

XapakTepucTuka cereil moaBwkHON cBsizu. Knaccupukaums

CCIIC. Crpykrypa CCIIC. Metoapl MHOXECTBEHHOTO
CucreMsl paiuoCBs3U U noctyna. IIpyHIMI MTOBTOPHOTO UCIIONB30BAHUSI HACTOT.

7. | ceTu NOABUXKHOM CBSI3U OO0ume NPUHUUIBI TOCTPOEHHSI CUCTEM H CeTel MOOUIIBbHOMN

(CIIC). cBs3u. OOmue NPUHLMIBI TIOCTPOCHUS PAAHOPETCHHBIX
cucreM nepenaud. OOmme CcBemeHbsT O  CHCTEMax
MIEPCOHAILHON CITyTHUKOBOH CBSI3U
PasHble moaxonbl K BHIIOJHEHUIO KoMMyTaluu. KoMmyTarus
kaHanoB. Kommyranms naketoB. Kommyranust cooOrieHH.
IIpunuune! nocrpoenus u | IlocrosHHas u auHaMudeckas kommyTtauus. IlpomyckHas
8. | aBoronms ceteii nepenayn | CIOCOOHOCTh ceTeil ¢ KoMMmyTaiued makeroB. OCHOBHbIE
IAHHBIX nocrouHcrsa  TexHomoruun  Ethernet. JeritarpammHas
nepenada. BupryanbpHble KaHajabl B CETSIX C KOMMyTauuen
NIAKETOB
OO0wmme nPUHIUNBI TOCTPOCHHUS BOJIOKOHHO-ONTHYECKUX
cucteM nepemnaun. OOOOIIeHHAass CTPYKTypHas cxema
OcHOBBI NOCTPOEHUS BOJIOKOHHO-ONTHYECKOH cucteMsl nepenaun. Kinaccudukarus
9. | BOJIOKOHHO-ONTHYECKHUX BOJIOKOHHO-ONTHYECKUX ~ cucteM  mnepemadu.  CriocoOsl
CUCTEM Iepenaydu OpraHu3auuu ABYCTOPOHHEHN CBSI3M HA OCHOBE BOJIOKOHHO -

onTu4eckux cucreM nepenadd. CnocoObl  yIUIOTHEHUS
ONTHYECKUX KabOeJel.
Mopnenu 1 351€MeHTbI TPAHCIIOPTHBIX ceTel. OCHOBbI

10. | TpancnopTHbIe ceTn MIOCTPOEHHS TOIIOJIOTUH LU POBOH MEPBUYHON CETH.
Apxurextypa cett SDH

1 bazoBnbie ceTeBbie T?XHO‘.]'IOFI/II/I Ethernet, Fast Ethernet, Token Ring, FDDI,

" | TexHONIOTMU Gigabit Ethernet.

Anpecauus B TCP/IP-ceTsix. Tunsl anpecos ctexa TCP/IP.

12. | IP-cen n anpecaums Crpyxkrypa IP-anpeca. Knaccer IP-anpecos. Mcnonb3oBanue

macok. [Iporokon IPv6. Ocobsie IP-anpeca. IIpoTokon ARP.
Pacuer macku noacerei

TIpHHIITB KOMMyTaIHH IIpuHIMNBI TOCTPOEHUS ceTel ¢ ucnonb3oBaHueM lIpuHumn
padoter Texnomorun VLAN. Tumbet VLAN. Iloctpoenue

13. | naketoB. Beenenue B .
rexHonoro VLAN pacnpeneneHHelx ~ VLAN. PepBHCbI sl HACTPOMKH

BUPTYaJIbHbBIX JIOKAJIbHBIX CETEN
Hctopus pazsutus ceteBbIx TexHonorui. [logxons! k
TexHonorun knaccudukanuy 6ecnpoBOAHBIX TexHOJorui. becnpoBoaHas
14. .
OecripoBOIHOM CBS3U nepconanbHas cetb (WPAN). becipoBoansie cetnt LAN
(WLAN). I'no6anmpubie cetn (WWAN). Cetu 5G
puamuner  ¢yHkumonuposanuss MPLS.  Apxurextypa
TpuHLSI KoMMyTauuu nakeros no MPLS teram
[IpuHIMNBl QYHKIMOHUPOBAHHUS HWH(POKOMMYHHKAILTHOHHBIX
(YHKIMOHUPOBAHUS .
cereil Ha ocHoBe MPLS
15. | MPLS. Apxutektypa

KOMMYTALUU MTAKETOB 110
MPLS teram

Crpykrypa cereii MPLS. Onwucanmne (QyHKUHOHUPOBaHUS
texHosnoruu MPLS. OcobeHHOCTH pas3iauyHBIX NMPUMEHEHHI
texnonoruu MPLS. Texnonorus MPLS IGP. Texuonorus
MPLS TE. Texnonoruss VPN-MPLS.




5.3. JIaGopaTopHbIe 3aHATHSA

Ta0aunna S
Ne | HaumeHoBaHHe pa3aesia
HaumenoBanue nadopaTtopHbIx pador
n/n AUCHHUILTHHbBI
Bsenenue. OcHOBHBIE o
1. HccnenoBaHue OKOHEUHBIX YCTPOHCTB (TEPMUHAJIOB)
MOHATHUS U OMPEISTICHUs
JIunuu cBsA3u
KabenbHble JTUHUM CBSI3M M MOHTaXX KOHHEKTOPOB
2. | uH(QOKOMMYHHKAITMOHHBIX .
. RJ45 na xabenp BUTOH mapsl
CHUCTEM U ceTel
OcCHOBBI OCTPOEHUS
H3ydeHne MeTon0B YIUIOTHEHUS B MHOTOKaHAJIbHBIX
3. | MHOTOKaHAJIBHBIX CHCTEM
CUCTEMax mepenadn
nepenadn
CucrteMsl paiuoCBs3U U
. YHacTOTHO-TEppUTOPHANIBHOE — TUIAHUPOBAHUE  CETH
4. | ceTu MOABUIKHOM CBSIZU <m-900
(CIIC). &
OCHOBBI IOCTPOCHHUSI Omnpenenenne xapakrepuctuk OB mo ero MapkupoBke
5. | BOJIOKOHHO-ONTUYECKHUX B Pa3NUYHBIX CTaHAaprax. M3yueHne KOHCTPYKLUH
CUCTEM NEPENAYUN BOK pa3nuuHbIx Mapok
Pacuér moxacereit IPv4 ¢ ncromb3oBaHHEM KaJIBKYJIATOPA
IPv4-aapecos
HccnenoBanue CTAaTHUCCKON MAapLIPYTH3ALUH B BHPTYAIb
HoU naboparopuu Eve-n
6. | IP-cetu u anpecanus OPATOP & .
Hacrpotika 0GazoBoro mpotokoiaa OSPFv2 nmas oasoit
oOnactu B BUpTYanbHOH 1aboparopun Eve-ng
Hacrpotika 0GazoBoro mpotokoiga OSPFv2 nmas oasoit
obaactu B BupTyaneHoi naboparopuu Eve-ng GNS3
KommyTtaumst 1 HacTpolika BUPTYalIbHBIX JIOKAJIbHBIX
ceTell B BupTyanpHO# nadoparopuu Eve-ng
[IpuHMIBEI KOMMYyTALIUN
[ogkmrouenue U aAMUHUCTPUPOBAHHE
7. | maxeTos. Beenenne 5 mapmpytuszatopos Cisco, OCHO OrepaLuOHHON
HOBBI OIl WOHHOM
texHojoruto VLAN PLIPYTH3ATOD ’ pall
cucrembl Cisco [0S, craruueckas mapiipyTusaus,
HacTporika nporokona RIP.
[Ipunummne!
(bYHKIMOHUPOBAHUS v
octpoenue cetu MPLS npu nmomoru smynsitopa
8. | MPLS. Apxutektypa P P H y P

KOMMYTALUU MTAKETOB 110
MPLS teram

GNS3

6.

Nk =

5.4. IlpakTnyeckue (CEeMUHAPCKHE) 3AHATHSI: HET

S cemecTp

CamocrosiTesibHas padoTa CTYACHTOB N0 AUCHHUIIJIMHE

TemaTHKa A0KJIA0B CTYACHTOB + IPC3CHTALIM:
Mopnens otkpriThix cucteM OSIL. Onpenenenue. CtpykrypHas cxema. [Ipunuun neficTsus.

Knaccnpuxamms JIBC

ITepsoie rnobanbHbIe ceTu. Hacnenue teneOHHBIX ceTel.
DBOJIONHSA CETEBBIX ONEPALIMOHHBIX CHCTEM
Tunsl cepeepoB. Buabl, XapakTepUCTUKH.
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10.
I1.
12.

13

16.
17.
18.
19.
20.
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10.

I1.
12.
13.
14.

15

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

TexHonoruu modanbHbIX ceTeil. BrineneHHble TMHUM.

TexHonoruu rinodanpHbIX cereir. KoMmMyTupyeMblie TMHUH.

OBOJIIOLINS BLIUHCIUTENBHBIX CUCTEM

IlepBble BBIMUCIUTENBbHBIE MAIIMHBI U OTIEPALMOHHBIE CUCTEMBI.
KommyTauus kananos. IIpuHuun AefCTBUs, JOCTOMHCTBA, HETOCTATKH.
KommyTauus nakeros. IIpuHiun AelcTBUS, JOCTOMHCTBA, HEAOCTATKHU.
KommyTanmst coobmennii. ITpuHimn neiicTBus, TOCTOMHCTBA, HEAOCTATKH.

. BupTyanbHble KaHaNbI B CETAX C KOMMYTAlUEH MaKETOB.
14.
15.

@yHKINM KOMMYTaTOPOB U MapuIpyTu3zaTopos B monenu OSL

CrangapTHble ceTeBble MPOTOKOJbL. PYHKIMMU JpaiiBepa CETEBOrO ajanTtepa B MOIETU
OSL

HNHupopmanrioHHast 0€30MacHOCTb B KOMITBIOTEPHBIX CETSIX.

HHupopmanmonHast 6€30MacHOCTb B KOMITBIOTEPHBIX CETSX

I'nobanbuble cuctemer onpenenenus koopaunat GPS u I'JIOHACC.

OO01me NpUHLIMIBI TOCTPOESHUSI CUCTEM COTOBOM CBSZH

OO01ue MpUHLIUIIBI TOCTPOESHUS BOJIOKOHHO-ONTHYECKUX JIMHUH CBSI3U

6 cemecTp

TemaTuka A0KJIAJ0B CTYAEHTOB + IPS3CHTALV:

Meron nocryna k nepenatoieii cpene CSMA/CD

Meron nocryna k nepenatomeii cpene B Token Ring.

IIporokosl kaHaneHOTO YpoBHs: Ethernet. Fast Ethernet.

IIporokossl kaHampHOTO YpoBHS: Token Ring.

BricokockopocTHbIe TexHOmoruu. O01mas XapakTepucTHKA, TPUHLIMIT ASHCTBYS, OTIHUHSL.
Knaccupukamus cereti no nporokonam. IIporokonst ISO, ITU, IEEE.

IIpokon TCP/IP. ®ynkuunu, Ha3Hauerue. [IpoTokons! npukianHoro yposHs creka TCP/IP.
CereBas apxurexktypa Arcnet. IlpuHuun peicTBus, ammaparypa, XapakKTepUCTUKMU.
OrpaauyueHust sl CEeTH.

CereBast apxurektypa Token Ring. Ilpuniun meficTsusi, anmapaTtypa, XapakTepPUCTHKH.
OrpaauyueHust sl CEeTH.

CereBast apxutektypa Ehternet. Ilpunnun neiictBus, ammaparypa, XapaKT€PHCTHKH.
OrpaduyueHust sl CETH.

OmnroBonokonHbIl nHTEphetic FDDIL

Cerenas apxutektypa Fast Ehternet. Meton noctymna, anmaparypa, XapakTepUCTHKH.
dusnyeckas cpea nepeaayvn AaHHbIX. THIbL, IPUHLUN JeHCTBUA, XapaKTEPUCTUKH.
Knaccupukamnms METonoB 10CTyNa K CETSIM.

. JIokanpHBIE CETH Ha OCHOBE MapKepHOH muHbL. CTPYKTypa, MIPUHLUN JeHCTBHUS.
16.
17.
18.
19.

Cetu Ha ocHOBE MapkepHOro koJbla. CTpyKTypa, IPUHLUI AeHCTBHUS.

Meron nocryna k nepenatoieii cpene CSMA/CD

Merton noctyna k nepenaronieii cpene B Token Ring.

BricokockopocTHbie TexHONornn. O01ast XapakTepUCTHKA, IPUHLAN JeHCTBYS,
OTJINYMSL.

Cerenas apxutektypa Ehternet. [IpuHnmn neficTBus, annapaTypa, XapakKTepUCTUKH.
Cerenas apxutektypa Fast Ehternet. MeTon noctymna, anmaparypa, XapakTepUCTHKH.
TexHonorust acCHHXpOHHOrO pekuMa gocTtaBku ATM.

BecnpoBonubie nokanbhbie cetu (Wireless LAN).

Obecneuenne kauectsa odciyxkuBanus (QoS) B ceTsAx nepenayn JaHHBIX.
TexHomOrnn MynbTUILIEKCUPOBAaHUs 1O AaruHe BonHel WDM u DWDM.
TexHosmorus BUPTyanbHBIX 4YacTHBIX ceTell VPN.

Texnonorust GecripoBonHO# nepenayun napopmarmn Wi — MAX.

ITepcriekTuBbI pa3BUTHS HHPOKOMMYHHUKALIMOHHBIX CETEH M CUCTEM ONTHUYECKOU CBS3U
Certu 5G

Texnonorus MPLS



YuyeOHO-MeTOAHYECKOE 0O0ecneyeHHe AJIsl CAMOCTOSITE/IbHOH padoThI CTY1€eHTOB:
VaitH Tomacu DJEKTPOHHBbIE CHCTEMBI CBsI3U [DNEKTpOHHBIN pecypc]/ Yaitm Tomacu -
OnexTpoH. TekcToBble naHHble. - M.: Texnocepa, 2017. - 1360 c. - Pexum nmocrymna:
http://www.iprbookshop.ru/26912. - 3BC «IPRbooks»
®Daepbepr O.U., HIsapuman B.O.. Kauectso ycnyr cesizu. — M.: UPUAC, 2017.

Koxkopesa, E. B. OcHoBBI ocTpoeHHst HHYOKOMMYHHKALIMOHHBIX CUCTEM U ceTeil. MeToabl
MapipyTuszauuu ;. yaeoHo-meronuueckoe nocodue / E. B. Kokopesa. — Hoocubupck :
Cubupckuii rocyqapCcTBEHHBIH YHUBEPCUTET TEJIEKOMMYHHUKAIMA 1 nHGopmaTuky, 2015, —
22 ¢. — Texcr : anextponnsii // Ludposoit odpasosarenvhbiii pecypc IPR SMART : [caiiT].
— URL: https://www iprbookshop.ru/55490.html (nara obpamenwus: 12.11.2022). — Pexxum
noctyna: ajis apropusup. [lonezoBareneit

Hepcecsnn, A. A. MMuTannoHHOE MOAETUPOBAaHHE WH(POKOMMYHHKALMOHHBIX CETeH U
yCTpOUCTB : yueOHOe mocobue / A. A. Hepcecsiau. — Mocksa : Al [Tu Ap Menua, 2022, —

113 ¢. — ISBN 978-5-4497-1708-5. — Tekct : osnektponnbii // Iudposoii
oOpa3oBaTeNbHbII pecypc IPR SMART ; [caiiT]. — URL:
https://www.iprbookshop.ru/122222 html (mara oOpamenus: 26.07.2022). — Pexum

JOCTyMa: JIs1 aBTOPU3UP. MOJIb30BaTeNeH

7. OuneHoO4YHBIC CpPeACTBA

7.1. Bomnpocsl K pyOe;KHbIM aTTeCTALUSIM
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S cemecTp

K 1-oii pybeorcnoii ammecmayuu:
Kanassl, TpakThl, CHCTEMBI U CETH NIepenavn HHGopMaLiu
OCHOBHBIE IPUHLHIIBI IOCTPOEHUS TEJIEKOMMYHHUKAIMOHHBIX CeTeH
CrannapTuszanus TeIeKOMMYHUKAIIMOHHBIX CETeH 1 CUCTEM
JTamnel pa3BUTHS TEJIEKOMMYHHKAIIMOHHBIX CETEH.
[onsiTue «3nekTpuueckuii curaamy. OnrucaHue CUTHAJIOB 3JIEKTPOCBSI3H.
Crpykrypnas cxema LICIT
Hudposoii curnan
I'pynmoobpazoBanne
JIuneitHoe KoaupOBaHUE

. Monynsauus

. [Ipunuumnet cuctemel OFDMA.

. Oxoneunas cranuus L{CI1

. Hocrounctea u Henocratku LICIT

. Cucremsb! cunxponuszanuu B LICII

. MeTton mHokecTBeHHOTr0 foctyna FDMA

. MeTton mHOkecTBeHHOTrO focTynia TDMA

. MeTton mHOkecTBeHHOTr0 foctyna CDMA

. MeTton MmHOkecTBeHHOTO focTynia SDMA

. Meton mHokecTBeHHOTrO octynia OFDMA

Ko 2-oii pybesxcnoii ammecmayuu:



ITne3noxponHas nudposast uepapxus

CunxponHas unposast uepapxus

OcobeHHOCTH TOCTPOSHHST BOJIOKOHHO-ONITHYECKUX CUCTEM Iepenaun
O06o0uieHHas CTPYKTYpHAs: CXeMa BOJIOKOHHO-ONTHYECKOH CUCTEMBI TIepeaayun
OO01me NpUHLUIBI TOCTPOCHUS CUCTEM U CETeH MOOHMIIbHOMN CBSI3U
Knaccupukanus cerel paAMOCBSI3U C MOABHKHBIMH OOBEKTaMH

CtpykTypa cOTOBOI CeTH paAuOCBsA3U

IIpuHIMNEI paguOpENneHON CBA3U

Tuner PPC

. CtBonbt PPJI

. Tunbt antenn PPJI

. IToaxoap! K BBITIOJHEHUIO KOMMYTalllH

. KommyTauus kanaiaos

. KommyTanus nakeros

. KommyTanus cooOrenuii

. IlocTosiHHAs U AMHAMUYECKAsE KOMMYTaLIHsI

. IIpomyckHast CHOCOOHOCTH ceTel C KOMMYTAIHel MaKeTOB

6 cemecTp

K 1-oii pybearcnoii ammecmayuu:

A e A
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14.

CTpyKTypbl MOAEIEH TPAHCIIOPTHBIX CETEH

DJleMeHTBI TPAHCIIOPTHOM ceTu

OCHOBBI TOCTPOEHHSI TOTIOJIOTUH U POBOI MEPBUUHON CETH
Texnonorust Ethernet

Texnonorust Token Ring

Texuonorus FDDI

Anpecauus B TCP/IP-ceTsix.

Tumner agpecos crexa TCP/IP.

Crpyxkrypa IP-agpeca.

. Knaccer IP-anpecos.

. Ucnonb3oBaHne Macok.
. IIporokoa IPv6.

. Ocobwie IP-anpeca.

IIporoxon ARP

Ko 2-oi1 pybesicnoii ammecmayuu:

1

2

3
4.
5.
6

7

8
9.
10.

11.
12.

BecnpoBonnast nepconanbhast cetb (WPAN).
becripoBonueie cetn LAN (WLAN).

I'nobanbubie cetn (WWAN).

Ceru 5G

CriocoOs! yrutoTHeHus onrrueckux kadbeneiitVLAN: uTo 310 Takoe?
Kaxk pabdoraer Texnonorus VLAN

Tuner VLAN

Crpykrypa cereit MPLS

Omnwucanune QpyHKIMOHNpOBaHKUs TexHosorun MPLS
Cetu MPLS IGP

Ceru MPLS TE

Cetu MPLS VPN



ITomMrMO TpOBEpKH 3HAHHUS TEOPETUUECKOTO MarepHuaja, Ha aTrrecTauud / 3K3aMeHe
CTYZ€HTaM IpeAJiaratoTcsl IpakTUYeCKHe 3aJaHus 10 pa3esiaM TUCLUIIINHBL.

Obpasen OmieToB pyOeKHOM aTTECTALVH:

I'posnenckmii I'ocygapcresennsii Hedgrsanoit Texuanuecknii YHUBEpCcHTeT
uM. akaa. M.J, MiumMoHIuKoOBA
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AIINID>
Jucrmmaa «OcHOBBI IOCTPOeHNsI HH(POKOMMYHHKAITHOHHBIX CHCTEM H CeTeii»
1-n1 py0esxHast aTTecTarnust
I'pynma: Cemecrp:

Bbujer Ne
1. OCHOBHBIC MPUHIUIIBI MOCTPOCHHUS TCICKOMMY HUKAHOHHBIX CETCH

Crangapruzaims TEICKOMMY HUKAITHOHHBIX CETEH W CHCTEM
3. Oramsl pa3BUTHS TSICKOMMYHHKAI[HOHHBIX CETEH.
IIpenopasaresn

I'posnenckmii I'ocypapcresennsnii Hedrsanoit Texanuecknii YHUBEpCHTET
uM. akaa. M.J, MiumMoHIuKoBA
Kadenpa «Ceru ¢BA3H U CHCTEMBI KOMMYT AT
Jucrmnmaa «OcHOBBI IOCTPOeHNsT HH(POKOMMYHHKAITHOHHBLIX CHCTEM H CeTeil»
2-s1 pyOe:KHAS ATTECTAIMSI
I'pynma: Cemecrp:

Buaer Ne
1. OO0oOmiecHHAS CTPYKTYPHAS CXSMA BOJIOKOHHO-ONTHYCCKOM CHCTCMBI TICPSIATH

O0mue MPHUAIATIBI TOCTPOCHHS CHCTEM H CCTCH MOOHITBHOH CBS3H
3. Krnaccuduraumsa ceTel paanoCBsI3H ¢ MOABIKHBIMA 00 BEKTAMHA

IIpenopasaresn

7.2. Bomnpocsl K 3a4eTy/ 3K3aMeHy

ODO S cemectp 3PO 6 cemecTp
Bomnpocel k 3a4ery:

KanaJbl, TpakThl, CHCTEMBI U CETH NIepenavu HHGopMariu

OCHOBHBIE IPUHLHIIBI IOCTPOEHUS TEIEKOMMYHHUKAMOHHBIX CETEH
CrannapTuzanus TeIeKOMMYHUKAIIMOHHBIX CETeH 1 CUCTEM

DTamnel pa3BUTHS TEJIEKOMMYHHKAIIMOHHBIX CETEH.

[onsiTue «3nexkrpuueckuii curaamy. OnucaHue CUTHAJIOB 3JIEKTPOCBSI3H.
Crpykrypnas cxema LICIT

Hudposoii curnan

I'pynmoobpazoBanne

JIuneitHoe KoaupOBaHUE

= 0 0 N o kWD =

0. Moaynsuus
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31

33
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. [Ipunuumnet cuctembel OFDMA.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Oxoneunas cranums LICI1

Hocrounctsa u mHenocratku LICIT

Cucremsl cuaxponuzanuu B LICIT

Merton MHOkecTBeHHOTro focryna FDMA

Meton MHOXecTBeHHOTro foctyna TDMA

Merton MHOkecTBeHHOro foctyna CDMA

Merton MHOeCTBEHHOTro foctyna SDMA

Meron MHOkecTBeHHOTro foctyna OFDMA

[Tne3noxponnas udposast nepapxus

CunxponHas nuposast uepapxus

OcobeHHOCTH TOCTPOSHHST BOIOKOHHO-ONITHYECKUX CUCTEM Iepenadn
OO6o0uieHHas CTPYKTYpHAsl CXeMa BOJIOKOHHO-ONTHYECKOH CUCTEMBI TIepeaayun
OO01me NpUHLUIBI TOCTPOCHUS CUCTEM U CETeH MOOMIIbHOMN CBSI3U
Knaccupukanus cereli paAMOCBsI3U C MOABHKHBIMI OOBEKTaMH
CtpykTypa cOTOBOI CeTH paAuOCBsA3U

IIpuHIMNEI paguOPENneHON CBA3U

Tuner PPC

Cronel PPJI

Tunel antens PPJI

. Ilogxoas! K BBITOJHEHUIO KOMMYTalUU
32.

KommyTtanus kaHanos

. KommyTanus naketos
34.
35.
36.

KommyTarnms cooOmeHmit
IlocTrosiHHAA U AUHAMHUYECKasi KOMMYTaLus
IIpomycknast cHOCOOHOCTD CeTeli ¢ KOMMyTalMeH TaKeTOB

ODPO 6 cemectp 3PO 7 cemecTp

Bomnpocesl Kk 3K3amMeHny:
CTpyKTypbl MOAENIEH TPAHCTIOPTHBIX CETEH
DJieMeHTBI TPAHCIIOPTHOM ceTu
OCHOBBI TOCTPOEHHSI TOTIOJIOTUH U POBOI MEPBUUHON CETH
Texnonorust Ethernet
Texnonorust Token Ring
Texunonorus FDDI
Anpecauus B TCP/IP-ceTsix.
Tumner agpecos crexa TCP/IP.
Crpyxkrypa IP-agpeca.

. Knaccer IP-aapecos.

. Ucnonb3oBaHue Macok.

. IIporokoa IPv6.

. Ocobwie IP-anpeca.

. IIpotokon ARP

. becnpoBoanast nepconanpHast cetb (WPAN).
. becipoBonnbie cetn LAN (WLAN).

. I'mobanpabie cetn (WWAN).



18. Cetu 5G

19. Cioco0r! YIIOTHEHUST ONTUYECKUX Kademei

20. VLAN: uTo 3TO Takoe?

21. Kaxk paboraer TexnHonorus VLAN

22. Tuner VLAN

23. Ctpykrypa cereit MPLS

24. Onucanue GpyHkuroHupoBaHus Texuonoruu MPLS
25. Cetu MPLS IGP

26. Cetu MPLS TE

27. Cetu MPLS VPN

Obpasen Omiera K 3a4eTy:

I'posuenckmii 'ocynapereennniii Hegranoii Texunveckuii YHuBepcuTer
M. akaja. M., MujsmmoHmukosa
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AT
Jucrmnmaa «OcHOBBI IOCTPOeHNsI HH(POKOMMYHHKAITHOHHBLIX CHCTEM H CeTeiD»
I'pynma: Cemecrp:
Bujer Ne

1. DIeMeHTH TPAaHCTIOPTHOH CETH

2. OCHOBBI IOCTPOCHHUSI TOTIOJIOTHH IU(PPOBOI MEPBUIHOM CETH

3. Texnomorusa Ethernet

Hoamichy npenoaaBaTeist Hoamuck 3aBeayromero Kadeapoii

Obpasen Omiera K SK3aMeHy

I'posuenckmii 'ocynapereennniii Hegrsanoii Texunveckuii YHuBepcuTer
M. akaja. M.Jl. MujummoHmuKkoBa
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AIIIID>
JucimmymHa «OCHOBBI OCTPOeHN HH)POKOMMYHHKAMOHALIX CHCTEM H ceTein
I'pynma: Cemectp:
Buer Ne
1. Kak paboraer texHonorua VLAN

2. Twmet VLAN
3. Crpykrypa cereit MPLS

Hoamuchy npenogaBaTeis Hoamuck 3aBeayromero Kadeapoii

7.3. Texkyuuii KOHTPOJIb

Oo0paszen TUNIOBOrO 3aAaHusI AJs1 1A00PATOPHBIX 3AHITHH




JladopaTopHas paGora
«IlocTpoenne cetu MPLS L3VPN npu nomomu 3myastopa GNS3»
Hennb padoThI: NTO3HAKOMUTH CTYACHTOB ¢ 0a30BBIMH MPUHIUTIAME (yHKIIOHUpoBanus MPLS.
KpaTtkoe onucanue:

I Jlns mpuBenEHHON CXEMBbl MPEAJIOKUTE aPECHBIN MIaH, Ha3HaubTe IP-anpeca Ha
uHTepdeichl, HCIONb3yeMble [JIsl CBA3M MEXAy MapmpyTtusatopamu. Ha  kxaxmaom
Mapuipytuzatope co3pmaiite uHTepdeiic Loopback O wu nHasHaubte I[P-agpeca. Ha
mapupytuszaropax ISP1 u ISP2 Taxke cosmaiite mHTepdeticel Loopback 0, xoropwie Oynyt
SMYJIUPOBATh HEKHE CETU B UHTEPHET.

2. Ha xaxxnmom mapipyrusatope komnanuu Hactpoiire nporokon OSPF Tak, 4ToOsbI
OH paloTaJj Ha BCEX JINHKAX BHYTPHU CETH KOMITAHUH U He padoTai MeXay BaMU M ONePaTOPCKUM
obopynOBaHUEM.

3. [Tepenaiire nHGOPMALINIO O MOAKIIOYEHHBIX K MAPIIPYTH3ATOPAM KOMITAHUH CETSX
B [IPOTOKOJI AMHAMUYECKON MapIIpyTU3ALIU.

4. Hacrpoiire BGP mexny Bammvu rpannyHbiMu Mapuipytusaropamu (R1 u R6) u
obopynoBaHHEM MPOBAHAEPOB.

5. Hacrpoiire BGP wmexny Bammmu rpaandHbiME ycrpoiictBamu (R1 u R6).
Mapmpytuzaropsl R2-R5 ve yuacteytor 8 BGP. Insa ycranosku iBGP ceccun mexxay R1 u R6
JOJDKHBI UCTIONB30BaThesl MHTEpdetichl Loopback 0.

6. Ha mapmpytusaropax R1 u R6 Hactpoiite nepenauy mMaplipyToB U3 NPOTOKOJNA
OSPF B BGP. YOemurecp, 4TOo OmepaToprl MOJYyYMIH OOHOBJIEHHS O COOTBETCTBYIOLINX
npedpukcax.

7. Ha wmapmpyruzatopax R1-R6 Brmounre momnepxkky CEF komannmoit ip cef.

Cospemenneniii [OS umeroT HacTpoliky no ymomuanuto, ucnosbp3yromyo CEF, ognako numamin
pa3 He memaer ybemuthcs B ToM, uto TexHoyoruii Cisco Express Forwarding ucmnosb3yercs.
U3yunre BBIBOX KOMaHIBI $H0 ip cef, OOBSCHUTE, YTO UMEHHO BBl BUIUTE.

8. Ha mapmpyrtuszaropax R1-R6 ¢ momoureto komanael mpls ip pexuma riodanbHOMI
KOH(}pUrypamnmu, BKirounTe noaaepxxkky MPLS Ha maprpyTtusaTopax.
9. Ha BuyTpennux unTepdeticax mapmpyTtuzaropoB R1-R6, To ectb He Ha nuHKaX

MEXXIy KOMITaHUEH 1 orepaTopaMH, BKII0UNTe nmoaaep:kky MPLS ¢ momorubto komaHasl mpls ip.
10.  Ha Tex ke caMbIX JINHKaX, KOTOPbIe KOH(PUTYPUPOBAIUCH B MPEIBIAYILIEM ITyHKTE,
Hactpoiite 3Hadverne MPLS MTU ¢ nomouieio untepdericHol komauabl mpls mtu override 1540.
JlaHHOE JelcTBHEe HEOOXOAMMO BBIMOJHUTL B CBSI3M C TE€M, YTO OOMOJHHUTENbHbIH MPLS-
3aroJIoBOK, pacnojioxkeHHbIi Mexxny Ethernet u IP 3aronoBkaMu yBennuuBaer AUHY Kaapa.

11.  C nmomomsto koMmaHael mpls ldp router-id loopback0 force pexxuma rnobanpHON
KOH(pHUTypauu yKaKuTe HASHTU(PUKATOP MapIIpyTH3aTopa as nporokona LDP.

12. Ha mapmpyrtusaropax R1-R6 mposepbTe conepxumoe tabdbmuusl LIB ¢ momommsio
KoMaHzel sho mpls ldp binding. ObbscHuTe, Kakue npeUKCh B HeH MPUCYTCTBYIOT/OTCYTCTBYIOT
U TIOYEMY.

13.  Ha mapmpyTtuzaropax R2-R5 ybenurech B OTCYTCTBHH BHEIIHUX MpedUKCOB (OT
ycrpoiicts oneparopos ISP1 u ISP2) B tabmune LIB. O0bsicHuTE, MOUYeMy UX TaM HE TOJIKHO
OBITB.

14,  Ha wmapmpyrm3aropax R1-R6 mnpocmorpure comepxkumoe tadbmuusr LFIB ¢
NOMOIIBIO KOMaHkI sho mpls forwarding-table.

15.  3amycrute nepexsar Tpaduka Ha quHKax R1-R2, R2-R3 u R2-R4. IIpocmorpure
cozepkuMoe nakeroB, nepeaaBaeMbix Mexay ISP1 u ISP2. CpaBHute ucrnosiab3yemble METKU C
Temu, 4To BbI Buaenu B Tabmunax LIB u LFIB. O0bsicHuTe, mo4YeMy, B HEKOTOPBIX MAKeTaX HET
METOK.

JKpurepuu oneHuBaHus TeKyLeil, py0e:KHOH M MPOMEKYTOYHOI aTTecTaunu



Hauseiciiast ouenka nabopatopHoii paboTsl MpenycMaTpuBaeTcs B AUana3oHe ot 2 10 S
6asIoB, B 3aBUCUMOCTH OT CJIOXKHOCTH 3aJaHMUS.
IIpu onierke paboThI CTYACHTA YIUTHIBAIOTCA:
e YBEPEHHOCTh NEHCTBHIA pU paboTe ¢ U3ydaeMbIM IMPOrPAMMHBIM O0OECIIEYeHHEM,
e TMPABWJIBHOCTb BBIMOJHEHHs HEOOXOAMMBIX LIaroB B JlabopaTopHOH pabore u
aJIeKBaTHOCTD / KOPPEKTHOCTD IOJIY4EHHOTO PE3YJIbTaTa;
e YMEHHE CaMOCTOSITENIbHO HAXOIUTh CIIOCOOBI PELICHNUs BOSHUKAIOIINX MPOOIIEM C
MIOMOIIBIO U3y4aeMOr0 MPOrPaMMHOTO 00eCIIeUeHN;
e CrIOCOOHOCTb OTBETHTh Ha BOIPOCH ITPENONABATENs O MOCIENOBATEIBHOCTU
BBINIOJIHEHHBIX I1aroB AJI TOY4YEHUs PE3yIbTaTa.
IIpu onerke padoThI CTyAEHTA HA PyOEIKHON aTTeCTallMH YIUTBIBAOTCA:
e IIPaBUJIBHOCTb OTBETA HA BOIPOC,
e JIOTHKA U3JIOXKCHUSI MaTepHalia BOIIPOCa,
e  BBINOJIHEHHE MPAKTUYECKOrO 3aJaHUs.



OmucaHue mokasare/ieii U KpuTepueB OUEHUBAHUS KOMIIETEHUMI HA Pa3/IMYHbIX 3Tanax ux ¢GopMupoBaHusi, ONMUCAHUE

IIKAaJIbl OIICHUBAHUA

Tadmamua 7
Ilnanupyemble pe3yiabTaThl 0CBOEHHS Kpurepun onenusanus pesyJibTaroB odyuenus HanmenoBanue
KoOMIeTeHITHHT MeHee 41 6anToB 41-60 6annoB 61-80 6an0oB 81-100 6annoB OLlCHO'THOT'0
(HEY10BJICTBOPUTE/ILHO) (Y10BJ/IETBOPUTEJIHLHO) (xopomio) (0T IM4HO) cpeiacrsa

ITK-1: CriocoOHOCTh K Pa3BUTHI) KOMMYTALIMOHHBIX TIOJACHCTEM H

CITYTHUKOBBIX CUCTEM CBs3U

ceTeBbIX TIaTdopM, ceTel nmepeaayur JaHHbIX, TPAHCIIOPTHBIX CETEH U CeTell paaroaoCTyIa,

3HaTh:

HIPUHITHIIE TIOCTPOCHUS U PabOTHI ceTelf CBs3Y U
IPOTOKOJIOB CHTHAJIM3ATTHNL,

FCTaH TaPTH KA9eCTBa ITepe/Iadn TAHHEIX, TOJIOCA U
BHUJICO, IPUMEHACMEIX B OpPTaHU3ATINH CBS3H,
FBO3MOYKHOCTH MHTEPHET-PECYPCOB M IPOTPAMMHBIX
TIPOTYKTOR MPH PEITICHAN MPOPeCcCHOHATBHEIX 33144

(DparMeHTapHLIe SHaHMUA

Henonnwle 3nanng

CdopmupoBaHHbIe, HO
CoOJIepIKaIlie OTACTBLHBIC
IpoOeITbl 3HAHUS

CdopMupoBaHHEIE
CHCTEMAaTHICCKUE

3HAHHUA

YMern:

-aHATM3UPOBATE CTATHCTUKY OCHOBHEIX
nokazareseit 3(hQeKTHBHOCTH PaOCHCTEM 1
CHCTEM TIepeIavy JaHHBIX,

-IIPIMEHSTH B 00pa30BaTEIEHOM MPOITECcce TaKIe
pOBBIE HHCTPYMEHTHI Kak pabodast cpejia Eve-
ng, smyJsirop GNS3, kanskyisitop [Pv4-
aapecoB, Google Classroom, Prezi, Discord

YacTUaHBIC VYMCHUA

Hemoxnrre yMcHUA

YMeHnnd noJaunle,
JIOTTY CKAIOTCSA
HeOOILITNE OIMUOKHA

CdopmupoBaHHEIE

YMEHUS

Kommiexr 3amannii
JUISL BBITIOJTHEHUS
nabopaTopHBIX paldor,
TEMHI JIOKIAJI0B C
[IPe3CHTAITHMHA,
BOIIPOCHI 110 TEMaM /
paszenam
JIVCITUILTHHEL




Biaanern:

-HaBBIKAMU Pa3pabOTKH CXEM OpraHu3aIiy
CBSI3U M MHTETPAITMH HOBBEIX CETEBEIX
DIIEMEHTOB;

-HaBBIKAMY OCTPOCHHSI M PACITIAPEHHS
KOMMYTaITHOHHON ITO/ICHCTEMBI H CETEBHIX
wrathopM;

-HaBBIKAMU Pa0OTH Ha KOMMY TaITHOHHOM
060pyIOBaHUH 110 OOECIECUCHHUIO PEATH3AIIA
VCIIyT;

-HaBBIKaM¥ [OHCKa HHPOPMAaIUH IOCPEACTBOM
HHTEPHET-PECYPCOB;

- HaBBIKAMH MOJICITUPOBAHHS CETH B
COBPEMEHHLIX BHPTY AILHEIX Cpelax 1

I POBLIX HHCTPYMEHTAX VIS
IIPOEKTHPOBAHMS U MOJICTHPOBAHHSI CETEH;
-HaBBIKAMH HOCTPOSHHSI CETH IIPH IIOMOITH
smyasitopa GNS3;

-HaBBIKAMH PacieTa MackKd CETH ¢ IIOMOIIBIO
KanpkyisaTop [Pv4-aipecos;

-HaBBIKaM¥ 0OMEHa HHpOPMaIuei ¢ MOMOIIHIO
Google-moxymenToB u Discord,;

-HaBBIKAMU CO3/IaHMUS [IPE3CHTAITIH
HIOCpe/ICTBOM cepBHrca Prezi

Yactuanoe BJIaaACHHUC
HaBBIKAMH

Hecncremarugeckoe
IIPUMCHCHNC HABLIKOB

B cucremarmieckoM
IIPUMEHEHHUH HAaBHIKOB
JIOIYCKAIOTCSI TPOOEITHI

Ycenemmoe u
CUCTEMATHIECKOE
IpUMEHEHNE HABEIKOB




Oco0eHHOCTH peajin3aluy JTUCHUIIHHBI /151 HHBAJIHU/IO0B U JIUIL €

OIrpaHHY¢HHbBIMH BO3MOKHOCTSAMH 3/10POBbS

JUs OCyIIeCTBJICHUST MPOLIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHON
aTTecTallui  OOy4YarOIUXCs CO3AaHbl (POHIBI OLCHOYHBIX CPENCTB, aJaNTHPOBAHHBIC IS
WHBJINAOB U JIUL C OTPAHUYCHHBIMH BO3MOJKHOCTSIMH 3IIOPOBBSI M IO3BOJISIIOIINE OLICHUTH
IOCTH)KEHHE MMH 3aIUIaHHMPOBAHHBIX B OCHOBHOW 00pa3oBaTebHON MpOrpaMme pe3yJbTaTOB
oOyueHHst 1 ypoBeHb C(POPMHUPOBAHHOCTU BCEX KOMIIETEHLIMH, 3asBJIEHHBIX B 00Pa30BaTEIBHOM
nporpamme. Popma mpoBedeHMs ~TEKyIleW aTTecTaldd [Jsl  CTYACHTOB-WHBAJINUAOB
YCTaHABJIHMBAETCS C YYETOM HHAUBHIYAIbHBIX ICUXO(PU3NIECKUX OCOOeHHOCTEeH (YCTHO,
NUCBPMEHHO Ha Oymare, MUCbMEHHO Ha KOMMbIOTEpe, B (opme TectupoBaHus u T.1.). Ilpu
TECTUPOBAHUU [JIsI CITA0OBUASINUX CTYIEHTOB HCIIOJB3YIOTCS (OHIbI OLIEHOYHBIX CPEACTB C
yKpynHeHHbIM mmpudToM. Ha 53Kk3ameH mpuriamaercs CONMPOBOXKIAOIIMUN, KOTOPBIH
ofecrieunBaeT TEXHUYECKOE COMPOBOXKAEHUE CTyAeHTy. IIpm HeoOXOOMMOCTH CTYAEHTY-
UHBJINAY MPEIOCTABISIETCS JOTIOJHUTEIbHOE BPEMs ISl TOATOTOBKH OTBETA HA 3K3aMeHe (Win
3auere). OOywaromuecsi ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3II0POBbsI M O0yYaroIuecs
UHBINABl O0ECHEUMBAIOTCS TEUYATHBIMH M 3JIEKTPOHHBIMH OOpa30oBaTEeNIbHBIMH pPECypcamu
(mporpamMmel, yueOHBIE TIOCOOMSI JII CaMOCTOATENBHOH paboTel M T.4.) B (opmax,
aJarTUPOBAHHBIX K OTPAHUYEHUSM X 37I0POBbSI M BOCIIPUSTHS HH(POPMALINH:

1) IUT UHBAJIMAOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbS MO 3PEHHIO:

- NSl CJembIX: 3a7aHUs IS BBIOJIHEHHWS HAa CEMUHApax W NMPAKTUYECKUX 3aHATHSIX
odopmisiroTest penbedHO-ToueuHbIM wpudToM bpaiing wim B BUAE 3JIEKTPOHHOTO TOKYMEHTA,
JIOCTYITHOTO C MOMOIIBI0 KOMIBIOTEPA CO CIIELUAIU3UPOBAHHBIM MPOrPaMMHBIM O0ecTieueHHeM
IUTA CIETIBIX, JINOO 3aYUTHIBAIOTCS] ACCUCTEHTOM, MMChbMEHHBIE 3a/IaHHsI BBIOJIHSIOTCS Ha Oymare
penbedHO-TOUeUHBIM MpupTOM bpaiinsd uam Ha KOMIBIOTEpE CO CHEHAIH3HPOBAHHBIM
NPOTPAMMHBIM 00€CIeueHNEM IS CIETIBIX JTMOO HAUKTOBBIBAIOTCS] ACCUCTEHTY; O0yHar0LTUMCSI
IUTA BBITIOJTHEHUS 3a7aHUsl TNPH HEOOXOAMMOCTH MPENOCTaBISIETCS KOMIUIEKT NMHChMEHHBIX
NPUHAINIEKHOCTEH 1 OyMara JuIst iuchMa penbeHO-ToYeuHbIM prudToM bpaiins, koMmberoTep co
CHEIHMAIN3UPOBAHHBIM IIPOTPAMMHBIM 00€CTIeUeHUEM IS CIICIIBIX,

- A9 ¢Ja00BHAAINMX: 00eCIeyYnBaeTCs NHINBUIYaJbHOE PABHOMEPHOE OCBEIEHHE HE
meHee 300 grokc; oOOydYarOIuMCsl AJsl  BBINIOJHEHUS 3aaHUsl TpH  HEOOXOTUMOCTH
IPENOCTABIIACTCS YBEIMINBAIOLIEe YCTPOHCTBO, BO3MOXKHO TAK)Ke€ MCIMONIb30BaHNE COOCTBEHHBIX
YBEIMYMBAIOIIUX YCTPONUCTB; 3a4aHUs AJIS1 BBIMOJHEHHUS 3aaHUI O(pOPMIITIOTCS YBEIHUSHHBIM
mpudTOM;

2) 1T UHBJIMAOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI MO CJIYXY:

- AJIsS TJIYXHX H cjaadocabimammux: oOecrednBaeTcss HalIWdKue 3BYKOYCHUIIHBAIOIIEH
anmaparypbl  KOJUIEKTMBHOTO  TIOJIb30BAaHUS, NpU  HEOOXOAMMOCTH  OOydaroIImMcs
NPEIOCTABIACTCS  3BYKOYCHJIMBAIOIIAs — ammaparypa  MHOUBHAYAJIBHOTO  IOJIb30BAHMS,
IPEOCTABIIAIOTCS YCIYTH CYPAONIEPEeBOAUNKA,

- AJSA CJENOrJIyXHX MIOIyCKAaeTCsl NMPHCYTCTBHE AaCCHCTEHTA, OKA3bIBAIOIIErO YCIyTU
T IOCYpIONePEeBOAYHKA (TOMUMO TPeOOBAHUH, BBIOJHIEMBIX COOTBETCTBEHHO IS CIICTIBIX U
TITyXUX),

3) IUTA JIAL C TSDKEJIBIMUA HAPYIIEHMSIMH PEeUH, TIYXHX, cIaOOCHBIIIAIUX JEKIUH U
CEMHHAPBI, TPOBOIMMBIE B YCTHOH (popMe, IPOBOIATCS B MUCBMEHHOH (opMe;

4) IUTsE MTHBAJIUZIOB | JIML C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbS, HMEIOIIHX



HAPYIIEHHS ONOPHO-ABHTaTEeJILHOI0 ANNAPATA:

- Ajd Jun € HApPYWEHUAMU OMNOPHO-ABUIATCJIBHOIO anmnapara, HapyWCHUAMU
IBUTATENbHBIX (YHKUHMHA BEPXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH:
NMUCbMCHHBIC 3aJaHW BBIMIOJHAKOTCA Ha KOMIIBIOTEPE CO CIICHUATIU3UPOBAHHBIM TPOIrpaMMHBIM
obecrnieyeHrEM WIH HAaAUKTOBBIBAKOTCA aCCUCTEHTY, BBIIIOJIHCHUE SaI[aHI/Iﬁ (TeCTOB, KOHTPOJIBHBIX
pabot), MpOBOIUMBIE B TUCBMEHHON (hopMe, MPOBOASATCS B YCTHOH (hopMe myTem onpoca, Oecebl
¢ 00y4arommmcst.

9. YueOHO-MeToan4ecKoe 1 HH(POPMAIHOHHOE 00eCTICYeHNE TUCHHUILTHHbBI

1. Paiipensn, M. A. OCHOBBI IOCTPOECHUSI COBPEMEHHBIX CHUCTEM COTOBOH CBS3H :
yueOHuk / M. A. Patipensn. — HoBocubupck : HoBocnOupckuii rocy1apCTBEHHbIN TEXHIUECKUH
yHusepcurer, 2017. — 416 ¢. — ISBN 978-5-7782-3131-3. — Tekct : 31eKTpOHHBIA //
D NEeKTPOHHO-OMOTHOTEYHAST cucreMa IPR BOOKS ; [caiit]. — URL:
https://www.iprbookshop.ru/91273 html (nata oOpamenusi: 04.11.2021). — Peskum nocrymna: ans
apropu3up. mnoss3oBaTenet Bunokypoe B.M. Cern cBsi3M M CHCTEeMbl KOMMYyTallUX
[DnexTponHBIH pecypc]: yueOHOe mocobue/ Burokypos B.M. - DeKTpOH. TEKCTOBBIC JaHHbBIE. -
Tomck: ToMCKHI rOCyRapCTBEH-HBbIH YHUBEPCUTET CUCTEM YIIPABIECHUS U PaJHO3JIEKTPOHUKH,
2017. - 304 c. - Pexxum noctymna: http://www.iprbookshop.ru/13972. - 35C «IPRbooks»

2. Marnunkuii, b. H. OCHOBBEI TOCTPOEHHUS CHCTEM CBSI3H C ITOABIKHBIMU OOBEKTAMHU
. yuebnoe mocodbue / b. H. Marmunkuit. — Hosocubupck : Cubupckuii rocynapcTBeHHbBIN
YHHUBEPCUTET TEJIEKOMMYHHUKauni U nHpopmaruky, 2018. — 327 ¢. — Tekcr : 3neKTpoHHbIH //
DNEeKTPOHHO-ONOTHOTEYHAST cucreMa IPR BOOKS ; [caiit]. — URL:
https://www.iprbookshop.ru/84071 html (nata oOpamenusi: 04.11.2021). — Peskum nocrymna: s
asropusup. llonb3oBarenei

3. Copoxun, A. C. OCHOBBI MOCTPOEHUS 3AIMUIIEHHBIX HH(OKOMMYHHUKAITMOHHBIX
cucteM : ydeOHO-Merommyeckoe mocobue / A. C. CopokmH. — MockBa : MOCKOBCKHIA
TEXHUYECKUI yHUBepCUTET CBsi3u W nH(popmatuku, 2018. — 49 ¢. — Tekcr : 31eKTPOHHBIN //
DNEeKTPOHHO-OMOTHOTEYHAST cucrema IPR  BOOKS ; [cafiT]. —  URL:

https://www.iprbookshop.ru/92466.html (nata obpamenns: 04.11.2021). — Pexxum nocrtymna: mist
asropusup. llonb3oBarenei

4. OcHOBBI TOCTpOEHHUST UHPOKOMMYHHUKALIMOHHBIX CHCTEM U CeTeH | MPaKTHKyM / A.
C. Kombuos, A. B. Tlapunos, C. }0. Ko63ucteiii, O. B. Hcaes. - Boponex : Boponexckuii
uHcturyt POCHUH Poccuu, 2019. - 112 c. - Tekcr : oasnexkrponHeii. - URL:

https://znanium.com/catalog/product/1086237 (nara obpamenus: 19.05.2022). — Pexxum gocryna:
IO TTOJIITUCKE.

5. Ooun. Kyry30B, TM. TatapHukosa, B.B. Llexanosckuii:
HNnpokoMMyHHKaIMOHHbIE CUCTEMBI U ceTH yueOHuk, M3narensctBo: Jlans, 2021 r. 244c¢

6. @®okun I'.A.3abemmnn C.JI. MHpOKOMMYHUKALIMOHHBIE CUCTEMBI U CETH © y4eOHO-
meroanyeckoe nocodue / 3abemmn C.JI.. — Hosocubupck : Cubupckuii rocyaapCTBEHHBIN
YHHUBEPCUTET TeJIeKOMMYHHUKauui u napopmaruky, 2020. — 160 c. — Tekcr : 3neKkTpoHHbIH //
IPR SMART : [caitir]. — URL: https://www.iprbookshop.ru/117097 html (mata obpamenus:
19.05.2022). — Pexxum noctyna: muis asropusup. [lonb3osateneit

7. Karyama I'II. OcHOBbI MH()OKOMMYHHKAIIMOHHBIX TEXHOJOTMH : yueOHUK /
Karynun I''I1.. — Caparos : At [Iu Op Menua, 2018. — 797 ¢. — ISBN 978-5-4486-0335-8. —
Texcr : anexrponnsiii / [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/74561 .html
(nata obpamenust: 19.05.2022). — Pexxum moctyma: ayisi aBTOpH3Hp. mosb3oBateneidl. - DOL:
https://doi.org/10.23682/74561

8. Marnunkuit b.H. Ochossl Texnonorun OFDM : yuebHoe nmocobue / Marmunkuii
b.H.. — Hoocubupck : Cubupckuii rocyapCTBEHHBIH YHHBEPCHUTET TEICKOMMYHUKALMH U
uHpopmaruku, 2017. — 115 ¢. — Teker : snexktponnsiii / IPR SMART : [caiit]. — URL:




https://www.iprbookshop.ru/74673 html (nata oOpamenus: 19.05.2022). — Peskum nocrymna: ans
asropusup. llons3oBarenei

HNuTepHer-pecypcenl:

1. Dnexrponno-oubnmmoreunas cucrema ITHTY «YHusepcuterckas 6ubnuoreka OHNAMH :
[caiiT]. — URL:https://www.lib.gstou.ru

2. DnekTpoHHO-OMOIHOTEYHAS cucTemMa IPR BOOKS ; [caiiT]. —
URL:https://www.iprbookshop.ru

10.MaTepuanbHO-TeXHU4YECKOE 00eceYeHne TUCHUILTHHBI
10.1. MarepuaabHo-TexHu4Yeckass  0asa, HeoOxoquMasi A

ocyllecTBJIeHHs1 00pa30BaTeJLHOIO Mpouecca Mo JUCIHUNIHHE

1. JlaGopaTopHbIe ayIUTOPUU C peaTbHBIM O0OPYIOBAaHUEM
2. Kunaccel ¢ nepconansabiMu Komnbrotepamu (I11K) nist npoBeneHus rpynoBbIX 3aHATHI (1Be
noarpymnmel o 10-12 cTyaeHTOB Ha OJHOTO IPENoJaBaTEeIs)

10.2. ITomeeHus1 AJ1s1 CAMOCTOATEIbHOI padoThI

YueOHast ayIuTOPUS AN CAMOCTOSITEIbHOM paboThl — 2-23.



IIpunoxenne 1
MeToaudeckne yKa3aHHs 10 OCBOCHHIO AUCHHILIHHbI
«OcHoBbI MOcTpoeHHs1 HHPOKOMMYHHKALMOHHBIX CHCTEM H ceTeil»

1. MeToanyeckue yKasaHusi JJs1 00y4AIOIIHXCS M0 NJIAHUPOBAHUIO H OPraHU3ALMHI
BpPeMeHH, HEO0X0AMMOTro /IJIAl OCBOEHHUSI T CIHILIHHBI

UzydeHne pekoMeHAyeTC st HauaTh ¢ O3HAKOMJIEHHS ¢ pabovel mporpaMMoi TUCLUILIHHBI,
ee CTPYKTYypOH © coaepKaHWeM pasnejoB (Momysiei), (OHIOM OLEHOYHBIX CPENCTB,
O3HAKOMUTBCS ¢ yueOHO-METOAMUECKUM 1 HH(POPMALIMOHHBIM 00eCneueHneM JUCLIUTIIHHBI.

JucunmimHa « OCHOBBI TOCTPOCHUS HH(POKOMMYHHUKALIMOHHBIX CUCTEM H CETEH)» COCTOUT
U3 BOCBMH CBSI3aHHBIX MEKIY COOOH pa3menioB, 00eCeunBarOIINX MMOCIEI0BATEIbHOE H3yUECHHE
Marepuana.

Ob6yuenne no mucrmrinae « OCHOBBI MOCTPOCHUSI HH(POKOMMYHHUKALMOHHBIX CUCTEM U
ceTei» OCYIIECTBISIETCS B CIEAYIOIINX (popmax:

I. AyIuTopHbIE 3aHATHUS (JIEKIHH, JJAOOPATOPHBIC 3aHSTHS).

2. CamocTtositenipHast padoTa cTyneHTa (MOATOTOBKA K JIEKIUSM, JabOpaTOPHBIM
3aHATHSM, TOKJIAIbI C MPE3CHTALMSIMI, HHANBUAYAIbHAS KOHCYJIbTALUS C MPETIOAABATENEM).

YueOHbI MaTepual CTPYKTYPHUPOBAH M HW3y4YEHHE MAUCLUIUIMHBI TMPOU3BOAMTCS B
TEMaTHYECKON mocyenoBaTenbHoCTH. Kaxnomy 1adopaTopHOMY 3aHATHIO I CAMOCTOSITEIIBHOMY
U3yUEHHUI0 MaTepualia MpeIIecTBYEeT JEeKIHs o JaHHOH Teme. O0yqaromuecs: CaMOCTOSITENBHO
NPOBOIAT TNPEABAPUTENBHYIO MOATOTOBKY K 3aHATHIO, NMPUHUMAIOT aKTHBHOE U TBOPYECKOE
ydacTue B OOCYXXIEHUU TEOPETHUYECKHX BOMPOCOB, pa3dope mpoOIeMHBIX CUTYAILlUil U TIOUCKOB
MyTeH UX PELICHUs].

Omnucanue nocieI0BaTeIbHOCTH AEHCTBHI 00YYarOIerocs:

IIpn m3y4eHHn Kypca CieAyeT BHHMATEJbHO CIYINATh U KOHCIIEKTHPOBATh MaTepual,
U3JaraeéMblii Ha AyIOUTOPHBIX 3aHATHAX. [l ero MOHMMaHUs M KayeCTBEHHOI'O YCBOCHUS
PEKOMEHAYETCSA CIEAYIOIas MOCIEA0BATEIbHOCTD ICUCTBUIA:

1. [Tocne okoHuaHus yueOHBIX 3aHITHH IJIs 3aKPEIUICHUS] MaTepHaja IpOCMOTPETh U
o0ayMaTh TEKCT JIEKLIUH, POCIYLIAHHON cerofHs, pa3odparb paccMoTpeHHbIe pumMepsl (10-15
MUHYT).

2. Ilpu moaroTroBke K JEKUMH CIAEAYIOINErO OHS MOBTOPUTH TEKCT MNpPEAbIAyLIEH

JEKLMH, IOAYMaTh O TOM, Kakast MOJKeT ObITh crenyrommas Tema (10-15 munyT).

3. B teuenne menenmu BbIOpaTh Bpems s paboThI C JUTEPATYpOH B 3JIEKTPOHHOU
oubnuoreuyHoii cucteme (1o 1 gacy).

4. Tlpu moaroToBKe K JJaDOPATOPHOMY 3aHATHIO MOBTOPUTH OCHOBHBIE MOHATHS 110 TEME,
U3y4YUTh MpuMepbl. Pelas KOHKPETHYIO CHUTYalLUIO, — IPEABAPUTENIbHO TMOHATh, KakKoM
TEOPETHUYECKUI MaTepHas Hy>KHO UCTIOJIb30BaTh. HaMeTHTh I1aH peeHus, nornpodoBaTh Ha €ro
OCHOBE pelunTh 1-2 3anauu.

2. MeToanyeckue yKa3aHusi o padore o0y4aromuxcs BO BpeMsi NPOBeAeHHs JeKIUil

Jlekumn pmaror 0oOydarOImMMCS CHUCTEMATH3MPOBAHHBIC 3HAHUS 10 IUCLHUILIHHE,
KOHIICHTPHUPYIOT X BHUMaHHE Ha HanOoJee CIOXKHBIX M BAKHBIX BOMpocax. JIekuuu oObIMHO
U3JIAraroTCsl B TPAIULIMOHHOM WM B POOJIeMHOM cTuiie. [[jist CTy1eHTOB B OOJIBLTHHCTBE CIIy4aeB
B mnpoOmemMHOM cruie. I[IpoOnemHBI CTHIIB TO3BOJIIET CTHMYJIUPOBATh AKTHBHYIO
MO3HABATENIBHYIO JESTEbHOCTh OOYHAIOLIMXCS M WX HHTEpPeC K AUCLUUIUIMHE, (OPMHUPOBATH
TBOPYECKOE MBIIUICHHE, MPUOeraTh K MPOTUBOIIOCTABICHUAM H CPABHEHHSM, JIeNIaTh 0000IIeHus,



AKTUBU3UPOBAaTh BHHUMaHHE OOYYarOIIMXCSl MyTeM IOCTAHOBKU MNPOOJEMHBIX BOMPOCOB,
MOOIIPSITh TUCKYCCHIO.

Bo Bpemsi JEKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAaHHE Yy4eOHOro
Marepuaa, o0pamars BHUMaHHe Ha (OPMYJIHPOBKH U KATETOPUH, PACKPBIBAIOIIINE CYTh TOT'O UIIH
WHOTO SIBJICHUS1, BBIBOIIbI U TIPAKTUYECKHE PEKOMEHIAIINH.

KoHCnexT nekuun Jrydiie moapasfessiTh Ha MyHKTBI, COOIF0OAast KPACHYIO CTPOKY. DTOMY
B Oomnpmoil creneHn OyAayT cmnocoOCTBOBATH BOMPOCH IUIAHA JICKLUH, TPEAJIOKEHHBIE
npenonasatensaiM. Crenyer oOpamiath BHUMAaHHE Ha AaKLEHTBI, BBIBOABL, KOTOpPBIE AejaeT
NpernoiaBaTelib, OTMeYass HanOoJiee Ba)KHbIE MOMEHTHI B JIEKLIMOHHOM MaTepHaje 3aMedaHUsIMU
«BKHO», «XOPOIIO 3aNMOMHUTBH» M T.NM. MOXHO [enaTh 3TO M C MOMOINBI0 Pa3HOLIBETHBIX
MapKepOB WM PYy4eK, NOTIEPKUBAsI TEPMHUHBI U ONIPEECIICHHSI.

Lenecoobpazno pazpaboraTh COOCTBEHHYIO CHCTEMY COKpalleHuil, abOpeBuaryp u
cuMmBoJioB. OmHAaKO mpu HanpHeHmed padoTe ¢ KOHCIEKTOM CHMBOJIBI JIydllle 3aMEHHTb
OOBIYHBIMH CJIOBAMH JJIs1 OBICTPOTO 3PUTENBHOTO BOCTIPUSITHS TEKCTA.

Paborast Hag KOHCIEKTOM JIeKIMH, HEOOXOAMMO HCIOJIb30BATh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypPy, KOTOPYIO NOMOJHHUTEIBHO PEKOMEHIOBAJ IPENOJaBaTelIb.
HMeHHO Takas cepbe3Hast, KpOIOTJIMBas padoTa € JIEKLIMOHHBIM MaTE€PHAJIOM MO3BOJHT IITyOOKO
OBJIQIETh TEOPETUIECKUM MATEPUATIOM.

TemaTtuka nexuuii naercst B padodeil mporpamme JUCIUTIIHHBL.

3. Meroguueckne yKazaHHsi OOy4AOIIHMCS MO MOATOTOBKE K JIAGOPATOPHBIM
3AHATHAM

Ha naboparopHBIX 3aHATHAX TPUBETCTBYETCS AaKTUBHOE Y4acTHE B OOCYXKIEHHU
KOHKPETHBIX CHTyallUH, CIOCOOHOCTh Ha OCHOBE IOJNYYEHHBIX 3HAHWH HAXOIWUTh HaunOoiee
3¢ eKTUBHBIEC PeIIeHHs TIOCTABJIECHHBIX MTPOOJIEM, YMETh HAXOIUTh ITOJIE3HBIA TOTOJHUTEIbHBIN
MaTepHa Mo TeMAaTUKE 3aHATHH.

CtyneHty pekOMEeHIyeTCsl CIAeAYoMmas CXeMa MOATOTOBKH K JJa00paTOPHOMY 3aHSITHIO:

1. O3HaKOMUTBCA C IUITAHOM  3aHATHS, KOTOPBIM OTpakaeT COAEpPIKAHUE
MPEAJIOKEHHON TEMBIL.

2. [IpopaboTaTh KOHCTIEKT JISKIIHIA.

3. IIpounTaTh OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY.

B mponecce moarotoBku K JjabOpaTOPHBIM 3aHATHSAM, HEOOXOIMMO OOpaTUTh 0codoe
BHUMaHHE Ha CaMOCTOSITEJIbHOE M3yUeHHe PEKOMEHAOBAaHHOW juTepatyprl. Ilpu Bcell momHOTE
KOHCIIEKTUPOBAHHUs JIEKUMM B HEHW HEBO3MOXXHO H3JIOKUTh BECh MaTepual H3-3a JIMMHUTA
ayauTopHbIX yacoB. [ToaTomy camoctosTenpHas paboTa ¢ yueOHUKaMH, yueOHBIMI OCOOUSIMH,
HAay4HOW, CIPAaBOYHON JHTEpPATypOH, MaTepuajaMu NepUoanYecKux wus3gaHuil u HMurtepnera
sBysieTcst HanOosee 3P (PEeKTUBHBIM METOOM TOJY4YEHHs JONOJHHUTEIBHBIX 3HAHUH, MO3BOJIAET
3HAYMUTEJIPHO AaKTUBU3UPOBATH MpOLECC OBjianeHust wuHbopmanmedt, crmocodcTByer Ooee
ryOOKOMYy YCBOGHHMIO H3y4aeMoro Matepuana, (OPMHUPYET Y CTYOEHTOB OTHOIUIEHHE K
KOHKpPETHOM npobyeMe. Bce HOBBIE MOHATHS MO H3y4aeMOi TeMe HeOOXOMMO BBIYUHTh HAU3YCTh
U BHECTH B I'JIOCCApPU, KOTOPBIH 1ei1ecooOpa3HO BECTH ¢ CAMOTo Havasia H3y4eHHs Kypca.

1. OTBeTUTH Ha BONPOCHI IJIaHA JTA0OPATOPHOTO 3aHSATHSI.

2. BrimonHuTh 3a1anue K jabopatopHoii padore.

3. BemonanTth nomammHee 3aganue (0QOpMUTH OTUET)

4. IIpu 3aTpynHeHUsIX CHOPMYITHPOBATH BOMPOCHI K MPETIOIABATENIO.

Pesynprar Takoil pabOTBI MOMKEH NPOSBUTBCS B CIHOCOOHOCTH CTYAEHTa CBOOOMHO
OTBETUTHb Ha TEOPETHUECKHE BOIPOCHL, BBICTYIIATh U Y4aCTBOBATh B KOJJIEKTUBHOM OOCYKIEHUU



BOIPOCOB M3y4aeMOH TEMBI, IPABHIIBHO BBINOJIHATH MPAKTHUECKUE 3a7aHUs, KOTOPBIE JAIOTCS B
(boHIE OLIEHOYHBIX CPEACTB AUCLUIUIHHBL

4. MeToanyeckHe YKa3aHusi O0y4AIOIMMMCH MO OPraHU3ALMUH CAMOCTOSITEIbHOI
padoThI

Llenp opraHM3alMM CaMOCTOSITENIbHOW pPalOThl MO AUCHUIUIMHE — 3TO YIIyOJleHue u
pacimpeHne 3HaHUH B OONACTH HAayYHOW HCCIIENOBATENBCKON NESTENBbHOCTH, (pOpMHUpOBaHHUE
HaBBIKA U MHTEPECA K CAMOCTOSITEIIbHON MTO3HABATEIbHOM AESITETbHOCTH.

CamocTtosiTesipHasi paboTa OOYYArOIIMXCsl SIBJSIETCSl BaXKHEHIIMM BHUJOM  OCBOCHUS
COIEepIKAHUS TUCLMILIMHBI, MOATOTOBKH K MPAKTUYECKUM 3aHATUSM U K KOHTPOJIBHOH padoTe.
Croma ke OTHOCATCS M CaMOCTOSATEIbHOE VYIIyOJEHHOE U3yYeHHEe TeM IUCLHUIIUHBI.
CamocrosiTenpHast paboTa MpeACTaBisieT COOOH MOCTOSHHO NEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTENLHOTO MPOLIECCa U HOCHT UCCIIEAOBATENBCKUN XapaKkTep, YTO MOCIYKUT B OyAyLIeM
OCHOBAaHMEM Ui HAIMUCAHUS BBINYCKHOW KBAJIN(UKALMOHHOW padoThl, NPAKTHYECKOTO
NPUMEHEHHS MTOJYYCHHBIX 3HAHHUH.

Opranuzanysi caMOCTOSTENbHONH paboThl OOYHAIOLIMXCSl OPUEHTUPYETCsl Ha aKTHUBHBIC
METOABI OBJIAJICHHS 3HAHUSAMH, PA3BUTHE TBOPUYECKHX CIOCOOHOCTEH, mepexoa OT MOTOYHOTO K
UHIMBUAYAIU3UPOBAHHOMY OOYYEHHIO, C yUETOM NOTPEOHOCTEH U BO3MOXKHOCTEH JINYHOCTH.

IIpaBunbHast OpraHU3aLUsl CAMOCTOSTEIBHBIX YUEOHBIX 3aHATHH, UX CHCTEMATHYHOCTD,
nenecooOpasHoe MIaHupOBaHHe padoyuero BPeMEHHU MO3BOJISIET CTYASHTAM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOGHHH M CHCTEMATH3allMd NPHOOPETAEMBbIX 3HAHHH, OOECre4YnBaTh BBICOKHIA
yYPOBEHb YCIIEBAEMOCTH B TIEPUO O0YUEHHUS, TOJYUUTh HABBIKH MOBBIIIEHUS TPO(PECCHOHATBHOTO
YPOBHSL.

ITonroroBka k 1abOpaTOPHOMY 3aHSTHIO BKIFOUAET, KpOMe NPOPabOTKH KOHCIEKTa H
NPE3CHTALNH JIEKLIUH, TIOUCK JINTEPATYPhl (110 PEKOMEHAOBAHHBIM CITCKAM M CAMOCTOSITEIIBHO),
MOATOTOBKY 3aroTOBOK Ui BBICTYIUICHHH IO BOINPOCAM, BBIHOCHUMBIM Ui OOCYXKAEHHS II0
KOHKpeTHOH TeMe. Takue 3aroToBKM MOTYT BKIIOYAaTh LUTAThl, (DAKThl, COMOCTABICHHE
Pa3NUYHBIX MO3ULUH, COOCTBEHHbIE MBbICTH. Ecin nmpobnema 3anHTepecoBana o0y4aroImerocs, OH
MOJKET TIOATOTOBUTH pedepaT U BBICTYNHUTH C HUM Ha MPaKTHYECKOM 3aHsaTuu. JlaboparopHoe
3aHATHE — 3TO, NPEXKIE BCEro, AUCKyccus, OOCYKAeHHe KOHKPETHOH CUTYyalHH, TO €CThb
NpeArnoaraeT yMeHHe BHUMATEJIbHO CIYIIATh YJIEHOB MaJiOH IPYMIIBI M MOAEPATopa, a TaKkKe
CTapaThbCs BBICKA3aTh CBOE MHEHHUE, BBICKA3bIBATh COOCTBEHHBIC UACH U TPEIJIOKEHHS, YTOUHSITh
U 33/1aBaTh BOIIPOCHI KOJUIETaM Mo 00CYKACHUIO.

[Ipu moaroToBke K KOHTPOJIBHOH paboTe (pyOekHOM aTTecTanny) o0y4arouics TOKEeH
MIOBTOPATH MPOHASHHBII MaTepHall B CTPOrOM COOTBETCTBHHU C yueOHOH MporpaMMoOi, HCTIOJb3Y st
KOHCIIEKT JIEKI[UA M JIUTepaTypy, PEKOMEHIOBaHHYI mpenonasareieM. [Ipum HeoOxomumocTH
MO>KHO OOPaTUTBCS 38 KOHCYJIBTALIUEH U METOANYECKOH TIOMOLIBIO K MPENOAABATENIO.

CamocrosTenpHast padoTa peanu3yercs:

— HETOCPEACTBEHHO B MPOLIECCE ayAUTOPHBIX 3aHATHH — Ha JIEKIUSIX, TaOOPATOPHBIX
3aHATHSAX;

— B KOHTAKTE C IMPEToAaBaTeleM BHE PAMOK PACIUCAaHMUs — HAa KOHCYJBTALUSAX I10
y4eOHBIM BONPOCAM, B XOJ€ TBOPYECKUX KOHTAKTOB, NMPH JIMKBUIALNH 3310JDKEHHOCTEH, MPHU
BBITIOJIHEHUHN MHANBHUAYAJIbHBIX 3aaHUN U T.J.

- B Oubnmoreke, foMa, Ha Kadenpe NpH BBIMOIHEHUH OOYHYArOIIMMCS Y4eOHBIX U
NPAaKTUYECKHX 3a/1a4.

Buaet CPC u kpurepuu o1ieHOK

(no 6ammpHO-peiiTnHrosoi cucreme I THTY, CPC onennBaercs B 15 Ganos)



1. Jloknan ¢ mpe3eHTauuein
2. ITonroroBka k 1abOPaTOPHBIM 3aHATUIM

Tembl st caMOCTOSATENBHON paboOThl MPOMKICAaHBl B paboyeil mporpaMMe AUCLUTUTHHBL
D¢ dexkTUBHBIM CPEACTBOM OCYIIECTBJICHHS O0YYAIOIUMCS CAMOCTOSITENIbHON PabOThI SIBIISIETCS
3JIEKTPOHHAS MH(OPMAIIMOHHO-00pa3oBaTeNibHasl Cpela YHUBEPCUTETA, KOTopas obecreunBaeT
IOCTYI K y4eOHBIM IUlaHaM, pabo4YMM MporpaMMaM AMCLUIUIMH (MOXyJiei), 1adopaTopHBIX, K
U3IaHMSAM 3JIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.






