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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH TITIPOTPAMMBI YUYEBHOH
AACHUIIIMHBI MJIK.01.02 «OPITAHM3ALINS, ITPUHIUAIIBI IIOCTPOEHUS H
OYHKIUOHUPOBAHUSA KOMIIBIOTEPHBIX CETEN»

1.1. ObaacTh NpuMeHEeHHUs PO PaAMMBbI

Pabouas mporpamma yueOnoit muctummuimabl MJIK.01.02 «Opranuzanus, TpUHIATBL
MOCTPOCHUSI W (PYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX CETEH» SBIISICTCS YacThIO IPOrpamMMBbI
MOArOTOBKH CHENUAIUCTOB cpeaHero 3seHa B cooTBeTcTBUM ¢ OI'OC CIIO mo cnenuanbHOCTH
09.02.06 «CeTeBoe 1 CHCTEMHOE aIMHUHUACTPUPOBAHUE).

1.2. MecTo AMCHMILIMHBI B CTPYKTYpe MPOrpaMMbl OATOTOBKH CIIEIMAJIMCTOB CPeHEro
3B€Ha

JucuumivHa BXOAUT B mpodeccuoHanbHblii Moayis [IM.01 «Bbimonnenue pabot mo
MPOEKTUPOBAHUIO CETEBON MH(PACTPYKTYPbI».

[Ipn u3ydyeHMHM AUCIUTIIMHBI WCIONB3YIOTCS 3HAHUS W yMEHHUs, CHOPMHUPOBAHHBIC B
nporecce n3ydenus aucuuruimd MJIK.01.01 «Kommnbrorepusie cetn», OI1.12 «OcHOBBI Teopuun
unpopmanumn», OI1.02 «ApxutekTypa amnmapaTHeiXx cpenct», OIL.01 «OnepaunoHHble
CUCTEMbI». YCHEIIHOe H3y4YeHHE ITUCIUIUIMHBI HEOOXOAWMO ISl MPOXOXKICHHUS y4eOHOW u
MPOU3BOJICTBEHHON mNpakTuK nmo monaymo [IM.01 «BeimonHenue padoT mo MPOEKTHPOBAHUIO
CETeBOM HMHQPACTPYKTYphl» M JJs YCBOEHHS MOCIEAYIOIMUX MNpOo(ecCHOHANBHBIX MOMIyJeH
[IM.02 «Opranmzaius ceTeBoro aaMuHuUcTpupoBaHus», [IM.03 «Dkcrnyaranmus 0O0BEKTOB
CETEBOM HHPPACTPYKTYPHI».

1.3. Heau u 3aJa4u AUCHUILIMHBI, TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHMS M CUMILINHBI

B pesynbrare usyuenus npoheccuoHaIbHOTO MOJTYJIsl 00yYarOIINIICs TO0JKEH:
UMeTh NMPAKTUYECKHil ONBIT B!

— MNPOCKTUPOBAHUU aAPXUTEKTYPhl JIOKAILHOMW CETH B COOTBETCTBHUU C IOCTABJICHHOU
3aja4uei;

— YCTaHOBKE M HACTPOMKE CETeBBIX MPOTOKOJIOB U CETEBOro 0OOpYyJOBaHHS B
COOTBETCTBUM C KOHKPETHOH 3a/1a4eil;

— BBIOOpPE TEXHOJIOTHH, HWHCTPYMEHTAJIBHBIX CPEJCTB IIPH OpraHU3alUM IpoIiecca
HCCIeI0OBaHUs 0OBEKTOB CETeBOM HHPPACTPYKTYPHI,

— obecrieueHnH 06€30IMaCHOTO XPaHECHHS U Tepeaaund HHPOPMAIIMH B JTOKATBHON CETH;

— HCIIOJB30BaHUE CIICIMAIIBHOTO MPOTrPAMMHOTO OOECIeUYCHUs MJIs MOJICIUPOBaHUSA,
MPOEKTUPOBAHUS U TECTUPOBAHUSI KOMITBIOTEPHBIX CETEH.

yMeTb:

— IIPOEKTHUPOBATH JIOKAIBHYIO CETh, BRIOMPATh CETEBHIEC TEXHOJIOTHH;

— HCMOJB30BaTh MHOTO(YHKIIMOHAJIBHBIC NPHOOPEl MOHHMTOPHHTA, IPOTPAMMHO-
arrmapaTHele CPEACTBA TEXHUYECKOTO KOHTPOJIS JIOKAIBHOM CETH.

3HATh:

— 00IMe TPUHIUITBEI TTOCTPOCHUS CETeH, CETEBBIX TOIOJOTHM, MHOTOCIOWHOW MOJIEIH
OSI, TpeboBaHMIi K KOMITBIOTEPHBIM CETSIM;

— apXUTEKTypy IMPOTOKOJIOB, CTAaHAAPTU3ALMU CETEH, ITANOB MPOECKTUPOBAHMS CETEBOMN
UHPPACTPYKTYPHI;

— 06a30BbBIE TPOTOKOJIBI i TEXHOJIOTUU JIOKAIBHBIX CETEH;

— MPUHIUIIBI TOCTPOEHUS BBICOKOCKOPOCTHBIX JIOKAJIBHBIX CETEM;

— CTaHAApThl KaOeyei, OCHOBHBIC BUIbl KOMMYHHKAIIMOHHBIX YCTPOWCTB, TEPMHHOB,
TIOHATHUH, CTAHJAPTOB U TUTIOBBIX DJIEMEHTOB CTPYKTYPUPOBAHHON KaOEITHbHOW CUCTEMBI.



MaxkcumanpsHasi yueOHasi Harpy3ka oOydaromerocs 452 yacoB, B TOM YHCIIE:
* o0s13aTenbHAs ayIUTOPHAS yueOHas Harpyska oOydatomerocs 440 gaca;
* KOHCYJIbTalHs 6 4acoB;
* IPOMEKYTOYHAs aTTecTalus 6 4acoB

1.4. TlepeueHb NJIAHMPYEMBIX Pe3yJbTATOB OOyYeHUS] MO JUCHMUILUIMHE (MepedeHb
(popmMupyeMbIX KOMIIETEHIH )

Vuamuiics ngomkeH o0nanaTe OOMIMMH KOMIICTEHIIMSIMH, BKJIIOYAIOIIMMH B ceOs
CIIOCOOHOCTB:

OK 01 Beibupate cnocoObl pemieHusi 3agad  MpodeccHOHaNbHOW N1eATEIbHOCTH,
MPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 OcymiecTBisiTh NOUCK, aHAJIU3 U UHTEPHpETALni0 MHPOpMALMU, HEOOX0AUMOMN
JUI BBITIOJIHEHHUS 3a/1a4 MPOo(deCCUOHAILHOM 1esITeIbHOCTH

OK 03 IlnanupoBaTh U peain30BbIBATH COOCTBEHHOE MPOPECCUOHATBEHOE U JIMYHOCTHOE
pa3BHUTHE.

OK 04 PaGorath B KOJJIEKTHBE MU KOMaHZAe, 3((EKTHBHO B3aUMOJICHCTBOBATH C
KOJIJIETaMH, pyKOBOJICTBOM, KJIMEHTAMH.

OK 05 OcyuiecTBasTh YCTHYIO M MUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM
S3BIKE C YUYETOM OCOOCHHOCTEN COLMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 06 IIposBiaTh TIpakJIaHCKO-MATPUOTUYECKYIO MO3ULMI0, JAEMOHCTPUPOBATh
OCO3HAaHHOE TOBE/IEHNE HA OCHOBE TPAJAULIMOHHBIX O0II€YEI0BEUECKUX IIEHHOCTEH.

OK 07 ConeiicTBOBaTh COXpAaHEHHUIO OKPY KAIOIICH Cpelbl, pecypcocOepexeHmo,
3G (HeKTHUBHO JIEHCTBOBAThH B YPE3BhIYANHBIX CUTYALIUSX.

OK 08 Vcnonb3zoBath cpencTBa GU3NYECKON KyIbTYPhI AJIsi COXPAHEHUS U YKPEIUICHHUS
3I0pOBbS B Ipoliecce NpodecCHOHANBHON NEeATENbHOCTH W MOJJIEPKaHUS HEOOXOIUMOIo
ypOBHs (pU3NUECKON MOATOTOBIEHHOCTH.

OK 09 Wcnonb3oBaTh WHGOPMAIIMOHHBIE TEXHOJIOTHH B  MPOoQeCcCHOHATBHON
NEeSATEIbHOCTU

OK 10 Tlonp3oBaTbes MNpodecCHOHANBHON TOKyMEHTAllMe Ha ToCyJIapcTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

OK 11 IInanupoBaTh NpeANPUHUMATEIBCKYIO NESATEIBHOCTh B MpodecCHOHAIbHON
chepe

[1K 1.1. BpInonHATh NIPOEKTUPOBAHNE KaOEIbHON CTPYKTYPBI KOMIIBIOTEPHOM CETH.

[IK 1.2.0cymiecTBisiTh BBIOOp TEXHOJOTHUH, HHCTPYMEHTAIBHBIX CPEACTB M CPEICTB
BBIYMCITUTEIHHON TEXHUKH MIPU OpraHU3allUU TMpoliecca pa3paboTKH U UCCIEOBaHUSI 0OBEKTOB
npodeccuoHanbHON eI TEIIbHOCTH

[TIK 1.3. OGecneunBaTh 3aUTY WHOOPMAIIMHA B CETH C UCIOJIB30BAHHEM MPOTPAMMHO-
anmnapaTHbIX CPEJICTB.

[IK 1.4.IlppynuMath y4acTue B IPUEMO-CAATOYHBIX UCIBITAHUSAX KOMIIBIOTEPHBIX CETEH
U CeTeBoro oO0OpYyIOBaHMS pa3IMYHOIO YPOBHS M B OLIEHKE KayecTBa M IKOHOMHUYECKOMN
3 (PEKTUBHOCTH CETEBOM TOTIOJOTHH.

[IK 1.5.Beimonssts TpeOOBaHHUS HOPMATUBHO-TEXHUYECKOW JTOKyMEHTAIMH, HMETh
OTIBIT O(OPMIICHUS IPOSKTHON JTOKYMEHTAIIH.



2. CTpyKTypa u coep:kaHHe YU4eOHOIH TUCIMIIIMHBI

2.1. O0beM y4yeOHOI TUCHMIIMHBI M BU/bI y4eOHO#l padoThI

Bcero gacos CeMmecTpsl

Buy yue6HOi paboThI 4 5
O06s13aTeTbHAsI yUeOHAasi HATPY3Ka (BCEro) 440 216 224
B ToM uncrne:
BaHATHUS JICKIIMOHHOTO THTIA 216 120 96
MpaKTHYeCKUe 3aHATHS (TPaKTHKYMBI) 192 96 96
lTabopaTOPHBIC 3aHATUSL -
KYpCOBOE NPOEKTUPOBAHHE 32 32
CamocTosiTeTbHAsi padoTa (Bcero) 6 6
B TOM YHCIIe:
\Koncyromayusi 6 6
\Peghepam
Camocmosmenvhas 6HeayOumopHas paboma 6 6ude OOMAUHUX NPAKMULECKUX
Badanuil, UHOUBUOYAILHBIX 3A0AHULL, CAMOCMOIMENIbHO20 NO0OOPA U U3yYeHUs.
00NOTHUMENBHO2O MEOPEMUYECKO20 MAMePUAnd u op.
By npoMexxyTOYHO# aTTecTaluy — 3a4eT, dK3aMeH 6 3a4er 6
OO011ast TPY/I0EMKOCTh YacoB 452 216 236

2.2. CTpyKTypa IMCUMIJIMHBI

VYyeOnas qucuuminia «OpraHuzanus, IPUHIUIBI TOCTPOSHUS U GYHKIIMOHUPOBAHUS

KOMITBIOTEPHBIX CETEI» UMEET CIeAYIOUIYI0 CTPYKTYpY:

KoJsn4ecTBO ayIMTOPHBIX YaCOB
CamocTrosiTeJIbHAsI
IIpakTHueckue u
HaumeHoBaHuUe pa3ieioB U TeM TeopeTnueckoe paboTta cTyaeHTa
Bcero JabopaTopHbIe
o0y4yeHue (4ac)
3aHSATHA

Tema 1. MapmpyTu3anus 1 KOMMYTanMs.
MacmradupoBanue ceTeii 136 60 76 N
Tema 2. CoenuHeHUe ceTeid.

156 88 68 -
Tema 3. IIpoekTUpOBaHUE APXUTEKTYPbI
VIOKAJIbHOM ceTH. 66 40 26 -
Tema 4. 3ammTa nHGOPMAIMH B KOMIBIOTEPHBIX
ceTsix 50 28 22 -
Beero mo JucHUIIMHE 408 216 192 —

2.3. TemaTnueckuii mjiaH u cogep:kanue yueoHoi qucuunanabl MJ/IK.01.02
«Opranu3anus, IPUHIMUIBI TOCTPOEHUS] U (PYHKIIHOHNUPOBAHUSI KOMIIBIOTEPHBIX ceTeil»

HaunmenoBanue

N — Conep:xaHue yueOHOro MaTepuaa, O6LiM B
MR HCIHILTHIAPHOTO J1aGopaTopHble paGoThl M NPAKTHYECKHE 3aHATHUSI, CAMOCTOATEIbHAS yacax

Kypea (MJIK) yueOHasi pa6oTa ody4awumxcs, KypcoBas padora (IpoeKT)
1 2 3

Tema 1. Cooepiicanue 136
MapumipyTusanus n 1 | BBemenne B MacIuTaGupoBaHue ceTei
KOMMYyTallus. Peanusanus npoekra cetu. IIpoekT nepapxudeckoil cetu. Pacmmpenue
Macmrrabuposanue cety. Be16op ceteBbIX ycTpoiicTB. KomMmyTanmorHOe 000py/10BaHHE.
ceTei MapipyTu3aTopsl. YIpaBiIsIONIE YCTPOWCTBA.




Hs6bITOuHOCTE LAN

[MonsiTrs mpoTokona spanning-tree. IlpenHasnadeHne mpoTokona spanning-
tree. [Ipunmn padotsr STP. Tunst mporokonos STP. Hactpoiika
nporokona STP. Hacrpoiika PVST+. Hacrpoiika Rapid PVST+. IIpo6iemsr
Hactporiku STP.

ArperupoBanue KaHaJI0B

OCHOBHBIE MTOHATHS arPETHPOBAHMUS KAHAIOB. ATpernpoBaHie KaHaJoB.
Ipusaiun padoter EtherChannel. Hactpoiika arperupoBaHus KaHaJoB.
Hactpotika EtherChannel. [IpoBepka, MONCK U YCTpaHEHHE HETIONATIOK B
pa6ote EtherChannel

BecnpoBoaHbIe JIOKAJbHbIE CETH

Konmermuu 6ecripoBoHOM CBsA3U. BBeeHe B OSCIIPOBOTHYIO CBSI3b.
Kommnonents! cereit WLAN. Tomnonoruu cereit WLAN 802.11. ITpunuumnst
paboTsl OecripoBoHOM JoKaIbHON ceTH. CTpykTypa Kajpa 802.11.
OyHKIMOHMPOBaHKUE OECIIPOBOAHOM CBSI3U. YTIpaBJIeHUE KaHAJIaMH.
BezonacHoCTh OECTIPOBOAHBIX JOKAIBHBIX CETeH. YTPO3bI IS ceTei
WLAN. O6ecneuenune 6e3onacHoctn WLAN. HacTpolika OecripoBOHBIX
JIOKaJIbHBIX ceTel. HacTpolika 6ecripoBOIHOrO MapIiIpyTH3aTOpa.
Hacrpoiika 6ecripoBoJHBIX KIMEHTOB. [IonCK U ycTpaHEeHHe HEoiIa 10K B
pabote ceteit WLAN.

HacTtpoiika u yctpaneHue HenoJiaaok B padore OSPF nis ogHoii
obdnacTn

Pacrimpennsie napamerpsl npotokoia OSPF st ongHo#M oOnacTw.
MapmpyTtusaius Ha YpoBHsIX pacnpenenenus u sapa. OSPF B ceTsx ¢
MHOXKECTBEHHBIM JIOCTYIOM. PacnpocTpanenne Mapupyra 1o yMOoI4aHHo.
Tounast nactpoiika uatepdeiicoB OSPF. 3amura OSPF. Ycrpanenne
Hernojanok peanuzanuu nporokona OSPF st onHoit obnacty.
Cocrapsrolye MpoLeLypsl IOUCKa U YCTPAHEHHsI HEMONAI0K B paboTe
OSPF nnst onHoit obnactu. [lonck 1 ycTpaHeH#e Herosa 0K B
mapuipyruzaiun OSPFv2 mis ognolt odnactu. [Touck u ycrpanenue
enonanoxk B OSPFv3 s ogHoit odiiactu

OSPF 1151 HeCKOJIBLKHX o0J1acTeii

[punuun padoret OSPF s Heckonbkux obnacreil. Haznauenne OSPF
JUlsl HecKonbkux obunacreit. [Ipunnun padotsl nakeroB LSA B OSPF mis
HECKONIbKUX obnacreit. Tabnuiia MapuIpyTU3aliiy U TUIBI MapIIPYTOB
OSPF. Hacrtpotika OSPF s Heckoipkux obnacreii. Hactpoiika OSPF st
Heckonbkux obnacreit. O0benunenue mapuipyros OSPFE. IIpoBepka OSPF
TSI HECKOJIBKUX 00IacTeit.

mom uucjie npaKkmuiecKux 3auamuil

Pa3BepThIBaHNE KOMMYTUPYEMOH CETH C Pe3epBHBIMH KaHAJIAMU

Hacrpoiika Rapid PVST+, PortFast u BPDU Guard

Hacrpoiika nporoxora GLBP

OmnpejerneHne TUMOBBIX OMIMOOK KoH(uryparmu STP

Hacrpoiika EtherChannel

ITonck u yctpanenue Henonaaok B pabore EtherChannel

ArperupoBaHie KaHAJIOB

Hacrpoiika 6ecripoBoJHOr0 MapImpyTH3aTOpa U KIHEHTa

OO N WIN P

Hacrpoiika 6a3oBoro mporokona OSPFv2 nns ogHOo# obnactu

Hactpotika OSPFv2 B ceTrt MHOXXECTBEHHOT'O IOCTYIIA

Hacrpotika pacmmpenusix Gpyakmmiit OSPFv2

[Tonck n ycTpaHeHHE HETONAA0K B paboTe OCHOBHBIX MpoTokoioB OSPFv2
u OSPFv3 s onHO# o0macTi

13

IMouck u ycTpaHeHHe HENONAI0K B pabOTe yCOBEPIICHCTBOBAHHOIO
rpotokona OSPFv2 mis ogHoit obmactu

14

Branenne HaBBIKaMH IIOMCKA M yCTpaHeHHsI Heronaok B padore OSPF

15

Hacrpoiika OSPFv2 ms Heckonbkix obmacTer

16

Hacrpoiika OSPFv3 s Heckonpkux obmacTeit

17

IMowuck u ycTpanenne Hemonaaok B pabore OSPFv2 u OSPFv3 mns
HECKOJBKUX oOacTeit

76

Tema 2. Coequnenne

Cooeporcanue

156




ceTeid.

Tloaxkarouenne K rio00ajabHON ceTH
0030p TexHOIOTHIA TIT00aBEHON ceTh. Llenms co3anns rIo0ambHBIX CeTeH.

[puHnun paboTsl ri1o6ansHOM ceTH. BEIOOp TEXHOIOr MK TI00aTEHON CeTH.

Cepsuchl ritobanbHOM cetr. MHPpacTpyKTyphl YacTHBIX TIT00AIBHBIX
cereli. IHGpacTpykTypa 00mIe10CTyTHON TI100aIBHOM ceTH. Br1oop
CEpPBHUCOB TII00AEHON CETH.

CoenHeHHE «TOYKA-TOYKA»

O030p ToCIIE0BATENBHOIO COSIUHEHHS «TOUKA-TOUKa». CBA3b 110
nocnenoBarensHOMY Kanany. Makancymsus HDLC. Ipunimn pabotst
nporokona PPP. ITpeumymiectsa nporokona PPP. LCP u NCP. Ceancol
PPP. Hactpotika nporokona PPP. Hacrpoiika npotokoina PPP.
Ayrentudukanus PPP. Otnanka coenunenniit WAN. Otinanka PPP.

Pemiennsi mmpoKonoJI0CcHOro 10cTyna

Y nanéunas padota. [IpenmyriectBa ynanéunoii pabotsl. busnec-
TpeOoBaHus ISl yIaIEHHBIX paO0oTHUKOB. CpaBHEHHE peIleHNI
mmpokornoocHoro noctyna. Kadens. DSL. becripoBonHbie
HIMPOKOIIOJIOCHBIE CeTH. BBIOOp peleHnii IMpOKOOIOCHOT0 A0CTYIIA.
Hacrpoiika noakirouennii xDSL. O630p PPPoE. Hactpoiika PPPoE.

3anmra Me:xxGUINAIBLHON CBA3H

Cetn VPN. Ochogsl cereit VPN. Tumsl cereit VPN. Tynnenun GRE mexay
obbvexktamu. OcHoBbl GRE. Hactpoiika Tynneneit GRE. O0mue cBenenus
00 IPsec. 3ammTa nporokoia IP. Ctpykrypa nporokona IPsec. Y nanéunsiii
noctyn. Pemenns VPN nns ynanénanoro nocryna. Cetn VPN ynanénnoro
JIOCTyna ¢ ucnosab3oBanueM IPsec.

Monutopunr Cetu

Syslog. Tpunnun padoter Syslog. Hactpoiika Syslog. SNMP. Tpummmm
pabotrst SNMP. Hactpoitka SNMP. NetFlow. Tpunimn pa6otsr NetFlow.
Hacrpoiika NetFlow. [IpoBepka moneneii Tpaduxka.

Otnanka cetn

Iouck u ycTpaHeHHe HENONAIOK C UCIIOIb30BAHHEM CHCTEMHOIO IOIXO0/a.
HoxymenTanus no cetu. [Ipouenypa novucka u ycTpaHeHHs HENIOJIAIOK.
W3omnsanus npoGiieMbl ¢ IOMOLIBI0 MHOTOYPOBHEBBIX Mozenei. Otnanka
ceru. CpezicTBa MOUCKA U YCTpaHEHHUs HenosagoK. CUMITOMBI X TIPHYMHBI
ornaaku cetd. Ilonck u ycrpaHeHue HENoaloK CBsi3U B ceTsx IP.

B mom uucne npaKkmu4iecKux 3auamuil

1

Hacrpoiika 6a3oBoro PPP ¢ ayrentudukanueii

Ortnanka 6azoBoro PPP ¢ ayrenruduxarueit

IIposepka PPP

HlwiN

Hacrpoiika Mmapmpyruzaropa B kauectBe kiueHta PPPoE nns
nonkiroueHus DSL

Hacrpoiika Tynaenst VPN GRE no cxeme «Touka-Todkay

Pa3paboTka TeXHUUECKOro 00CITY:KUBAaHUS CETH

Hacrpoiika Syslog u NTP

W3ydenne nporpaMMHOIO 00€CIIedeH sl 111 MOHUTOPHHTA CETH

Hactpoiika SNMP

CO6op u ananmu3 gaHabeix NetFlow

WHcTpyMeHTapuii ceTeBOro aAMUHNACTPATOPA IJIs1 HAOIIOICHNUS

CoOoit B pabote cetn

Pa3paboTka mokymeHTaIrmm

68

Tema 3.
IIpoekTpoBanue
ApPXUTEKTYPbI
JIOKAJILHOM CeTH.

Cooeporcanue

ITpoekTHO-3KCIUTyaTalMOHHAS TOKYMEHTANNs] KOMIIBIOTEPHBIX CETEH.

TpC6OBaHI/Iﬂ, TIPEABABIACMBIC K COBPEMEHHBIM BBIYUCIINTCIIBHBIM CETAM.

[TmanupoBaHKE CTPYKTYPHI CETH.

IIpoekTrpoBaHuE JTOKAIBHOMN CETH.

[IpoekTrpoBanne OECIIPOBOIHON JTOKATHHOMN CETH.

DO BWIN|F-

BBOI[ B OKCIITyaTallMH0 KOMITBIOTCPHBIX CUCTEM.

66

B mom uucne npakmu4ecKux 3aHAMUN

Pabora ¢ TexHHUeCKOoMi ﬂOKyMeHTaHPIeﬁ IIPOCKTAa CCTU

HpOGKTI/IpOBaHI/Ie IOACUCTEMBI pa60qer0 MECTa

Pacuer ocHOBHBIX napamMcTpoOB JIOKQJILHOUI CETH

HpOGKTI/IpOBaHI/Ie BBICOKOCKOPOCTHOﬁ JIOKAJILHOM CeTH

OB (WIN|F-

KOHTpOJ'H) COOTBCTCTBUS IPOCKTA JIOKQJILHOU CETH HOPMATUBHO-

26
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TE€XHUYECKOHU JOKYMEHTaIHI

6 | IlpoexTrpoBaHue OecITPOBOAHON JIOKAJIHHON CETH

7 | OdopmiteHre TEXHHMYECKOW JOKYMEHTAIMH JUISl IIPOEeKTa OecHpOBOIHON
ceTu

8 | KonTponp cooTBeTCTBHS TpOEKTa OECIpPOBOJHOM CETH HOPMATHBHO-
TE€XHUYECKOH JOKYMEHTaIHI

Tema 4. 3ammuTa Cooepacanue 50
uHpopMauu B [IporpaMMHoO-anmapaTHbIe CPECTBA 3alUThl HHYOPMAIIUH B CETSX.
KOMIBIOTEPHBIX CETAX CkaHepbl ceTeBOi 0€3011acHOCTH.
[TporpaMmMHO-anmapaTHbIe Cpe/ICTBa TEXHUUECKOTO KOHTPOJIS.
Y TUITUTBI TUATHOCTHUKH YKECTKUX IHCKOB.
PesepBHoe konupoBanue nHpopmarmu. RAID-Texnonoruu.
B mom uucne npakmuueckux 3anamuii 22
Juarsoctrka paboTocriocOOHOCTH CETH.
3amuTa uHpOPMAIIUHU B CETSIX.
Vcrionb3oBaHue MpUOOPOB U MPOrPAMMHBIX CPEICTB MOHHTOPUHIA CETH.
Hcrnonb30BaHue MpOrpaMMHO-aNMapaTHhIX CPEICTB TEXHUIECKOTO
KOHTPOJISL.
JlarHoCTHKa COCTOSIHUSI JKECTKOT'O JINCKA.
Coznanne RAIDmaccuBa ypoBaeit 0 1 1.
Pe3epBHOE KonMpoBaHie HHHOpMAIIUHL.
KypcoBoe npoekTHpOBaHue 32
Koncyabranus 6
ITpomMe:KyTOUHAsSI ATTECTALUSA 6
HTor no y4eOHOI JuCHMIIHHE 452
2.4. Conep:xaHue pa3iejioB JUCHHIIAHBI
2.4.1. 3aHATHA JEeKIMOHHOIO THIA
Ne HaumenoBanue Popma
Conepxanue pasnena (TeMBbI) TEKYILETro
pazzena (TeMbl)
KOHTPOJISI
1 2 3 4
1 [Temal. Peanusanus npoekra cetu. IIpoekT nepapxudeckoil cetn. Pacmmpenue ceTu. T,V

MapmpyTuzanus u
KOMMYTAalHs.
MacmradupoBaHu
e cereil

Bri6op cereBbix ycTpoiicTB. KoMMyTannonHoe obopyaoBanue. MapiipyTH3aTopsl.
'Ympapmnstomue ycrpoticta. [lorsaTust mpoTokona spanning-tree. I[lpennaznavenue
mpoTokona spanning-tree. [Ipuanun padorst STP. Tumer nporokoios STP.
Hacrpoiika nporokona STP. Hactpoiika PVST+. Hactpoiika Rapid PVST+.
[Tpobnemsr HacTpoiiku STP. OCHOBHBIEC TOHATHS arperupoOBaHUs KaHAJIOB.
|ArperupoBanue kanajoB. [Ipuamun padotsr EtherChannel. Hactpoiika
arperupoBanus kaHainoB. Hactpoiika EtherChannel. I[IpoBepka, mouck u
lycTpaneHue Henonaaok B padbore EtherChannel. Konmemniun 6ecripoBoiHOM CBA3H.
Beenenne B 6ecripoBoanyto cBsi3b. KommoneHtsl cereit WLAN. Tomonorun cereit
WLAN 802.11. [TpuaImms paboThl 6ecripoBOIHON JTOKambHOU cetr. CTpyKTypa
Kampa 802.11. dyHKmoHupoBaHUe OSCIPOBOAHON CBA3H. YTIpaBICHNE KaHATAMU.
Ibe3onmacHOCTH OECTIPOBOJHBIX JOKANBHBIX ceTeil. YTpossl mst cereir WLAN.
Obecneuenne 6e3omacaoct WLAN. Hacrpoiika 6ecripoBOIHBIX JTIOKAIBHBIX CETEH.
Hactpotika 6ecripoBogHOr0 MaprpyrusaTopa. Hactpoiika GecripoBOIHBIX
kmueHToB. [lonck u ycrpaHenne Hemonaaok B padore cereit WLAN. Pacmmpennsie
mapameTpsl nporokona OSPF st oxgHolt ob6nacti. MapipyTu3amys Ha ypOBHIX
pactipenenenus U sapa. OSPF B ceTsix ¢ MHO)KECTBEHHBIM JOCTYIIOM.
PactipocTpaneHne MapmpyTa o ymondanuo. TodHas HacTpolika HHTepdelcoB
OSPF. 3ammTa OSPF. Ycrpanenne Henonanok peanuzanuu nporokona OSPF s
onHOM obsacTi. CocTaBIsIONINE IPOLEAYPHI TIOMCKA M yCTPAHEHHsI HETIONa/[0K B
ipadore OSPF st onHolt obnacty. ITorck u ycTpaHeHHE HETIONAI0K B
mapmpyruzain OSPFv2 s ogrol obnactu. ITowck u ycTpaHeHne HETONIAA0K B
OSPFv3 s ognoit oonmactu. [Ipuaumn padotst OSPF it HeckonbKux obiacTeld.

IHaznauenue OSPF st HeckonbKuX 00J1acTeil.

10




2 [Tema 2.
CoenuHeHne ceTeil.

00630p TexHOIOTHiA TIT00abHOM ceTh. Llens co3aanus rIo00anbHBIX CeTeH.
[MpwHITUT paboTHI TT00ANEHON ceTh. BRIOOP TEXHOMOr UM TIT00ATEHON CETH.
CepBucel ritodanbHOM ceti. MH(pacTpyKTyphl YaCTHBIX TII00ATBHBIX CETEH.
MudpactpykTypa obmenocTymHo riiodansHoi cetr. Bribop cepBrcoB riro0anbHOM
cetr. O030p TOCIIEIOBATEIHHOIO COSIMHEHHS «TOUKa-TO4YKa». CBsI3b MO
rmocienoBarensHoMy Kanany. Mukancymsust HDLC. TIpuanmn paboTs! TpoToKoia
PPP. TIpemmymectBa nporokona PPP. LCP u NCP. Ceancer PPP. Hactpoiika
rmporokona PPP. Hactpoiika nporokona PPP. Ayrentudukanus PPP. Otnanka
coenmuHeHnit WAN. Otiagka PPP. Y nanénnas padora. [Ipenmymiecta ynanénHon
padotsl. busHec-TpeboBanust 115 ynanéHHbIX paboTHUKOB. CpaBHEHHE pelIeHUH
IMpoKoNoIocHOro aoctyma. Kadens. DSL. becnipoBojHbIE MIMPOKOIOIOCHBIE CETH.
Beibop perienuii mupokomnoiaocHoro gocrymna. Hacrpoiika moakmouernii XxDSL.
0630p PPPoE. Hacrpoiika PPPoE. Cetn VPN. OcHogsl ceteir VPN. Twumesl ceteit
IVPN. Tynnenn GRE mexny oovextamu. OcroBel GRE. Hactpolika TyHHenei
GRE. O6mue cBeaenus 06 [Psec. 3ammra npotokoina IP. CtpykTypa mpoTokosna
IPsec. Y nanéunsiit nocrymn. Pemennss VPN mist ynan€nnoro pocryna. Cetn VPN
lymanéHHoro xoctymna ¢ ucrnonb3oBanueM IPsec.Syslog. [punin pabotsr Syslog.
Hactpoiika Syslog. SNMP. TTpunimn pa6otst SNMP. Hacrpoiika SNMP. NetFlow.
[Mpuaiun padotser NetFlow. Hactpoiika NetFlow. I[IpoBepka Mmozeneii Tpaduka.
[Mouck 1 ycTpaHeHHe HENONAZ0K C UCIIOIb30BAHHEM CHCTEMHOIO TTO/IX0/1A.
JTokymeHnTanus no cetu. [Ipouenypa noucka u ycrpaHeHus Henonanok. Mzonsauus
MpoOJIEMBI ¢ TIOMOIIBI0 MHOTOYPOBHEBBIX Mozeineii. Otianka cetu. Cpencraa
MOKMCKa U yCTpaHEeHUs! Herona oK. CUMITOMBI ¥ TPUYHHBI OTIaKH ceTh. [onck u
[yCTpaHEHHUE HENOJIal0K CBsA3U B ceTsx IP.

T,V

3 [Tema 3. [TpoeKTHO-IKCILTyaTallMOHHAS IOKYMEHTAIMSI KOMITBIOTEPHBIX CETEeH. T,V
HpOEKTHpOBaHHe Tpe6OBaHI/IH, NpEABABIIACMBIC K COBPEMEHHBIM BBIYHUCIIUTECIIBHBIM CETAM.
APXHTEKTYpPBbI [ImaHupoBaHue CTPYKTYPHI CETH.
JIOKaJILHOM ceTH. [[IpoekTUpOBaHME JTOKAIBHOH CETH.
[TpoexTupoBanue OECIPOBOIHOI JOKAIBHOI CETH.
BBoJ B 3KCIITyaTaIli0 KOMIIBIOTEPHBIX CUCTEM.
4 |Tema 4. 3ammura |[IporpaMMHO-anmapaTHble CPeACTBa 3aIUTH HHYOPMAIIUH B CETAX. T,V
uH(opManuu B CkaHepbl ceTeBOH 6€301acHOCTH.
KOMNbIOTEpHBIX  |[[IporpaMMHO-anmapartHble CpeCTBAa TEXHUUECKOTO KOHTPOIS.
ceTAX 'Y TUINUTBI IUATHOCTUKH KECTKHUX JHCKOB.
Pe3epBHOE KonmpoBanue nuahopMarmy. RAID-TexHOIOruy.
[Tpumeuanue: T - TectupoBanue, P - Hamucanue pedepara, Y - ycTHBII onpoc
2.4.2. TlpakTHyecKue 3aHATHUS
dopma
Ne HaumenoBanue pasnena HanmeHoBaHue npakTHYECKUX paboT TEKYILEro
KOHTPOJISI
1 2 3 4
1 Tema 1. MapmpyTu3anusa 1 [Pa3BepThIBaHUE KOMMYTHPYEMOM CETH C PE3EPBHBIMU KaHATIAMH Py, T
KOMMYyTalus. Hacrpoiika Rapid PVST+, PortFast 1 BPDU Guard

MacmradupoBanue ceTei

Hactpotika nporokoiaa GLBP

Omnpenenenre THIOBBIX omMOOK KoHpuryparmu STP

Hactpotika EtherChannel

[MTonck n ycTpanenne Hemonaaok B padore EtherChannel

IArperupoBaHue KaHAJIOB

Hactpotika 6ecripOBOJHOTO MapIIpyTH3aTOPa U KIHEHTa

Hactpotika 6a3oBoro mporokona OSPFv2 s ogHO# obnactu

Hactpotika OSPFv2 B ceTrt MHOXKECTBEHHOT'O IOCTYTIA

Hacrpoiika pacmmpenHsix ¢yHkmuii OSPFv2

[Torck 1 ycTpaHeHNE HETIONAA0K B pabOTe OCHOBHBIX IMTPOTOKOIIOB
OSPFv2 u OSPFv3 st onHo# obnactu

[Towck 1 ycTpaHeHHE HETIONAI0K B padOTe YCOBEPIIIEHCTBOBAHHOTO
mpotokona OSPFv2 mis oqHOI obmactu

BaneHne HaBBIKaMH TIOMCKA M yCTpaHEHHs HEIIoJa 10K B paboTe
OSPF

Hacrpoiika OSPFv2 s Heckonbkux obmacTel
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Hactpotika OSPFv3 mist HEeCKOJIBKUX oOacTei

[Mouck u ycTpanenue Hermonaaok B pabore OSPFv2 u OSPFV3 s
[HECKOJBKUX 00JIacTeit

2 Tema 2. CoeqnHeHHe ceTeM.

Hacrpoiika 6a3oBoro PPP c ayrentudukanmeit

Ip,y, T

Otnanka 6azoBoro PPP c ayrentndukarmeit

[IpoBepxa PPP

IHactpoiika Mapmipytuzaropa B kauectBe kiuenta PPPoE mns
nonkmoueHus: DSL

Hactpoiika TyaHenss VPN GRE mo cxeme «Todka-TodKa

IPa3paboTKa TEXHHYECKOro 0OCITY)KUBAHUS CETH

Hacrpoiika Syslog u NTP

I/I3yquI/Ie IporpaMMHOro obecrieueHust JUIA MOHUTOPHUHTA CETH

Hactpoiika SNMP

COop u aHaym3 AaHHbIX NetFlow

MHCTpyMEHTapHid CETEBOTO aIMUHHUCTPATOPA JTs1 HAOJTFOICHHUS

COoii B paboTe cetu

Pa3paboTka JOKyMEHTALUH

3 Tema 3.
IIpoexTUpOBaHKE
APXUTEKTYPHI JTOKAJIbHOM
ceTH.

PaboTa ¢ TEXHUYECKOM TOKYMEHTAIleH IPOEeKTa CEeTH

MP,Y, T

[TpoexTHpoBaHKeE MOACHCTEMBI pabodero Mecra

Pacuer OCHOBHBIX IapaMETPOB JIOKAJIBHOU CETH

I IpoexkTHpOBaHKE BEICOKOCKOPOCTHOM JIOKAJIBHOM CETU

KOHTpOJIb COOTBETCTBUS MPOEKTA JIOKATLHONU CETH HOPMATHUBHO-
[TEXHUYECKON JTOKYMEHTALUU

[TpoekTrpoBaHKe OECIIPOBOAHOM JIOKAJILHOM CETH

OdopmileHHe  TEXHUYECKOH  JOKyMEHTalMu Ui [pOeKTa
GecrpOBOHON CeTH

KOHTpOIb COOTBETCTBUS MPOEKTa OECIPOBOJHON CETH HOPMATHBHO-
[TeXHUYECKOH JOKYMEHTalluH

4 Tema 4. 3amura nHdopmanun
B KOMIIBIOTEPHBIX CETAX

Jlnartoctrka paboTOCIIOCOOHOCTH CETH.

1Py, T

3anurta nHGOpMaLUK B CETSIX.

Mcnionp3oBaHue TPHOOPOB U MPOrPaMMHBIX CPEACTB MOHUTOPHHIA
CEeTH.

Mcrionp30BaHue MPOrpaMMHO-aNIapaTHBIX CPEACTB TEXHUIECKOTO
KOHTPOJISL.

I[I/IaI‘HOCTI/IKa COCTOSAHHA KCCTKOI'O JUCKa.

Cozganne RAIDmaccuBa ypoBHeit 0 u 1.

Pe3epBHOE KOMMpOBaHKE HH(OPMAIIHH.

N
»
w

CoNoOR~WLNE

IIpumepHasi TeMaTHKa KypCOBBIX padoT

TexHonornu GpU3MUECKOro YpOBHS Mepeaun JaHHBIX B KOMITBIOTEPHBIX CETAX
OcHoBbI UG poBaHus B OECIIPOBOTHBIX CETAX
JluHamudeckasi MapuIpyTU3alus B KOMIIBIOTEPHBIX CETSIX
0O0630p MPOTOKOJIOB MEXKCETEBOTO B3auMoeicTus 1P
CereBast MOJIENIb B3aUMOICHCTBUSI OTKPBITHIX cuctem OSI
CtpykTypa u GyHKIIUU MOJIEMOB B TEJIEKOMMYHHUKAIIMOHHBIX CETIX
be3omacHOCTh B KOMITBIOTEPHBIX CETAX
OO01re MPUHIIUITBI TOCTPOSHUS KOMIIBIOTEPHBIX CETEH
OObenHeHne TOKATbHBIX CeTel cpencTBamMu Mapipytusaropos Cisco

10. KaGenwHbie cucteMsl FiberToTheX

2.4.4. Copep:xaHue caMOCTOSATEJbHON padoThI

— HE IIPEyCMOTPEHO
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2.4.5. IlepeyeHb Y4eOHO-MeTOAUYECKOr0 O0ecnevyeHusl Il CAaMOCTONTeIbHOI padoThI
00y4YaromMXxcs 1o JUCHUILIMHE

Ha camocrosiTenbHy0 paboTy CTYJI€HTOB OTBOJUTCS IIECTh Yaca y4eOHOTO BpEMEHH.
CamocTosTenbHas paboTa CTyAEHTa B IPOLECCE OCBOCHUS UCUUIUIMHBI BKIHOYAET
KOHCYJIbTALIMIO TEepes SK3aMEHOM.
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3. OBPA3OBATEJIBHBIE TEXHOJIOTI'MHU

JUtg ynaydiieHus: yCBOGHHsI YY4EOHOro marepuana HpeayCMaTpUBAETCS HCIOIb30BAaHUE
AaKTUBHBIX U MHTEPAKTHBHBIX (OPM MPOBEACHHS ayAUTOPHBIX M BHEAYIUTOPHBIX 3aHATUHA C
1enblo (OPpMUPOBAHUS U pa3BUTHs MpodeccHoHaIbHBIX HAaBBIKOB oOydaromuxcs. B mpouecce
MpernojaBaHus TMPUMEHSAIOTCS 00pa30BaTEIbHbIE TEXHOJOTMM Pa3BUTHS  KPUTUYECKOTO
MBIIICHHS, TPOOIeMHOE 00yUeHHEe, MPOEKTHOE 00yUueHue, padoTa B MaJIbIX TPyIIIax.

3.1. Ob6pa3oBaTebHbIe TEXHOJIOIMH NP MPOBEACHUH JIEKIUI

H3yuaemble TeMbI JHCIHILTHHbBI TexHoJs0rnu, NpUMeHsieMble PH Koua-Bo
TIPOBe/IEHUH JIEKIMOHHBIX 3aHATH JacoB
1 Tema 1. MapmpyTuzanusi # KOMMYTAaIHs1. |AyIMOBH3YaJIbHbIC texHonoruu60 (36*)
MacmradupoBanue cerei TexHomnorust npobJIEMHOro 00y4YeHuUs
> Tema 2. CoeuneHue ceTeid. |AyIHOBU3YyaJIbHbIE TexHonoruu38 (48*)
TexHonmorust npobJIEMHOr0 00yUYeHHUs
3 [Tema 3. [IpoekTHpOBaHNE APXUTEKTYPHI JOKAJIbHOI |AyTHOBH3yaJIbHBIE texronoruud0 (30%)
CeTH. TexHomorust mpobJIEMHOro 00y4YeHuUs
4 Tema 4. 3amuTa nHGOPMAIMHE B KOMIBIOTEPHBIX CETAX |AYyIHOBH3YaJIbHbIE texHomoruu28 (20%)
TexHonorust mpoOIEMHOr0 00yUYeHuUs
Bcero no auciuiuiiHe (B TOM 4UCIie HHTEPAKTHBHOE 00y4eHue™) 216(134%)

3.2. Obpa3oBaTe/ibHbIE TEXHOJOIUM NPH NPOBEIeHUH NPAKTHYECKUX 3aAHATHI

M3y4yaeMble TeMbI JHCHHILTHHBI TexHo10rMH, IPUMeEHsIEMbIE TPH Koui-Bo
MPOBeIeHHH MPAKTHYECKUX 3aHATHI 4acoB
1 Tema 1. MapmpyTU3anus 1 KOMMYTAIM. KoMIbIOTEepHBIC  CHMYISIAK, — pas3bop|/6 (42*)
MacmradupoBanue cerTei KOHKPETHBIX CUTYaLUi
> Tema 2. CoennHenue ceTeii. KoMIblOTEpHbIE  CHMYJsLMM,  pa36op[68 (34*)

KOHKPETHBIX CUTYaLU
3 |[Tema 3. IlpoeKTHpOBaHHE APXUTEKTYPHI JIoKaabHoi  [KoMmmbloTepHble — cuMmymsiimy, — pa3bop|26 (26%)
CeTH. KOHKPETHBIX CUTYaLUi
4 |Tema 4. 3ammuTa nHdopManuu B KOMIBLIOTEPHBIX ceTsix KoMmproTepHble  cuMyisiuud, — pas3bop22 (20%)
KOHKPETHBIX CUTYAIHH
Bcero no mucuuiuiuae (B TOM 4YKCIIe HHTEPAKTUBHOE 00y4deHne™) 192 (124%)

3.3. Oo0pa3oBaTe/ibHbI€ TEXHOJOTUH MPH MPOBeIEeHUH JJA00PATOPHBIX 3aHATHH
— HE MPeyCMOTPEHBI
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4. YCJIOBUSI PEAJIM3AIIMHA ITPOT'PAMMbBI YUEBHOM JJUCHUTLIAHBI

4.1. MarepuajbHo-TeXHHYeCKas 0a3a, He0OXOAMMAs IJIAA OCYIIeCTBJICHU S
00pa3oBaTeJIbHOI0 MpoLecca Mo TUCUUILUIHHE

Jlnist peanu3anuy mporpaMMbl IPOPEeCCHOHATBHOTO MOIYIIS TOJKHBI OBITH MPEIyCMOTPEHBI
CJICAYIOIINE CIELUAIbHbIE TOMELICHUS:

JlaGoparopus «OpraHuzauusi ¥ OPUHLUIBI TOCTPOEHUS KOMIIBIOTEPHBIX CHCTEM,
OCHaIIeHHbIe B cooTBeTcTBUU C M. 6.1.2.1. IIpumepnoii nporpammsl o crenuansHocTd 09.02.06
«CeTeBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE.

Crynusa IlpoektnpoBaHUS M JM3aliHa CETEBBIX APXUTEKTYp WU HWHXKEHEPHOH Trpadukwy,
OCHAIIIeHHast B COOTBETCTBHU C 1. 6.1.2.2. TIpumepHoii mporpammel mo crnenuanbsHoctd 09.02.06
«CereBo€ U CHCTEMHOE aIMUHHCTPUPOBAHUEY.

OcHaiieHHble 0a3bl MPAKTUKHU, B COOTBETCTBUU ¢ 11 6.1.2.3 IlpumepHoil mporpaMmsl 1o
cnenuanbHocT 09.02.06 «CeTeBoe U CHCTEMHOE aIMUHUCTPHUPOBAHUE.

4.2. TlepeyeHb HEOOXOAUMOI0 MIPOrPAMMHOI0 O0eceYeHu st

1. 7-zip(nuueH3us Ha aHr. http://www.7-zip.org/license.txt).

2. Adobe Acrobat Reade (numen3us —
https://get.adobe.com/reader/?loc=ru&promoid=KLXME).

3. Adobe Flash Player (unensus—
https://get.adobe.com/reader/?loc=ru&promoid=KLXME).

4. Apache OpenOffice(nmuuensus— http://www.openoffice.org/license.html).

5. FreeCommander(umeH3us —
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b
7%d0%b8%d1%8f/).

6. Google Chrome (uuensus— https://www.google.ru/chrome/browser/privacy/eula
text.html).

7. LibreOffice(s cBo60oaHOM mOCTYIIE).

Mozilla Firefox (aumensus— https://www.mozilla.org/en-US/MPL/2.0/).

9. nanoCADsgepcus 5.1 nokanpHas (muneH3us — cepuitieii Homep: NC50B-45103 ot
24.10.2016).

©
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5. IEPEYEHb OCHOBHOI " I[QHOJIHI/ITEJII)HOFI YYEBHOM
JIATEPATYPBI, HEOBXOJUMOM JJ151 OCBOEHUSA JUCHUIIINHBI

5.1 OcHoBHasi IMTEpaTypa

1. Makcumos, H. B. Komnsiorephsie cetu : yuebnoe nocobue / H. B. Makcumos, U. U.
[TomoB. — 6-¢ u3x., mepepad. u mom. — Mocksa : DOPYM : UHOPA-M, 2021. — 464 c. —
(Cpennee npodeccuoHaIbHOE oOpa3oBaHHe). — URL:
https://znanium.com/catalog/product/1189333. — ISBN 978-5-00091-454-0.

2. Tewnraiikun, E. A. IlpoextupoBanue cereBoil MHpacTpykTyphl. Opranuszanus,
NPUHIUIB TIOCTPOSHUS H (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTei. JlabopaTtopHbie
pabotsl : yuebHoe mocobue / E. A. Tenuraiitkun. — Cankt-Iletepoypr : Jlanp, 2020. —
108 c. — URL.: https://e.lanbook.com/book/139281— ISBN 978-5-8114-4764-0.

5.2 JlonmoJHUTEJIbHAS JUTEPaTypa

1. Kosran, H. M. Kommnbiotrepusie cetu : yueOHoe nocobdue : [16+] / H. M. Kosran. —
Munck : PUIIO, 2019. — 180 c. : un., tabn. — Pexxum goctyma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=599948 .— Bubauorp. B ku. — ISBN 978-985-
503-947-2. — TekcT : >NeKTPOHHBIN.

2. Ky3un, A. B. Komnsrotepasie cetu : yueoHoe nocodue / A. B. Kysun, J[. A. Ky3uH.
— 4-¢ wm3n., nepepab. u gom. — Mocka : DOPYM : UHOPA-M, 2020. — 190 ¢. —
(Cpennee mpodeccuonanpbHoe oOpazoBanue). - ISBN 978-5-00091-453-3. - Tekct
anektponnsiid. - URL: https://znanium.com/catalog/product/1088380. — Pexum mocTyma: mo
TIOJIITUCKE.

3. CeTm ¥ TEIEKOMMYHUKALUM : Y4YeOHMK H MPAKTHUKYM ISl CPEIHEro
npodeccuonanpHoro  obpazoBanmsi / K. E. CamyiimoB [ 1p.]; 1moa  pemakiuei
K. E. CamyitnoBa, U. A. [llanumosa, JI. C. Kyns6oBa. — Mocksa : U3marensctBo [Opaiir,
2020. — 363 c. — (ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-0480-2. —
Texcr : osnekrponnbiii // DBC IOpaiit [caiit]. — URL: https://urait.ru/book/seti-i-
telekommunikacii-456638.

4. 3apamenckux, E.Il. HWuHdopmanmoHHbIE CHUCTEMBI: YIpaBJiCHHE KU3HECHHBIM
IUKJIOM : YYeOHHMK ¥ TPAKTUKYM Ui CpeJHero Npo(decCHOHAIBHOTO o0pa3zoBaHus /
E. Il. 3apamenckux. —  Mocksa : WN3parensctBo  FOpalir, 2020. —  431c.—
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-11624-3. — TekcT : 31€KTPOHHBIH //
3BC HOpaiir [caiit]. — URL.: https://urait.ru/bcode/457148.

5. lNonmuneina, O. JI. UadopmanrioHHble CUCTEMBI M TEXHOJIOTHH : yueOHOe mocobue /
O. JI. 'omuupiaa, H. B. Makcumos, U. U. ITonoB. — Mocksa : ®OPYM : UH®PA-M, 2021.
— 400 c¢. — (Cpennee mpodeccuonansuoe obpazoBanme). - ISBN 978-5-00091-592-9. -
Tekcr : snektponnbii. - URL: https://znanium.com/catalog/product/1138895. — Pexum
JOCTYTIA: TIO MOJIITUCKE.

6. Aubpos, M. B. KomnbioTepHbie ceTu U TeeKOMMyHHUKau. Mapurpytuzamus B [P-
cetsix B 2 4. Yacte 1: y4eOHMK W TPaKTUKYyM I CPEJHETO MPOQPECCHOHATBLHOTO
oOpaszoBanusi / M. B. JIlubpoB. — Mocksa : M3zmarenscrBo [Opaiit, 2020. — 333 c. —
(ITpodeccnonansuoe obpazosanue). — ISBN 978-5-534-04638-0. — Tekcrt : 31eKTpOHHBII //
3BC Opaiir [caiit]. — URL: https://urait.ru/bcode/452574.

7. Aubpos, M. B. KommnbioTepHble ceTu U TeIeKOMMYHHKau. Mapupytuzamus B [P-
cetsix B 2 4. Yacte 2: y4eOHMK W TPaKTHUKYM I CPEAHETO MpodeccHoHaIbHOTOo
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obpaszoBanusi / M. B. JIlubpoB. — Mocksa : M3zmarensctBo [Opaiit, 2020. — 351c. —
(ITpodeccnonansuoe obpazosanne). — ISBN 978-5-534-04635-9. — Tekcrt : 21eKTpOHHBII //
OBC Opaiir [caiiT]. — URL.: https://urait.ru/bcode/453065.
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5.4 IlepeuyeHb pecypcoB HH(POPMAITHOHHO-KOMMYHUKALIMOHHOI ceTu «AHTEpHETY,
HEO0XOAUMBIX JIJISl OCBOEHHUS M CHUIIHHBI

1. I3BC «BOOK.ru» [yuebnsie uznanus — xomiekuus mis CIIO] : caitt. — URL:
https://www.book.ru/cat/576.

2. 9BC «YuuBepcurerckass oudauoreka ONLINE» [y4ueOHble, HaydHBIC 3MaHUSA,
MEPBOMCTOUYHUKH, XYIO0KECTBEHHbIE TPOU3BEACHUS PA3IUYHBIX H3AATEIbCTB; KYpPHAJIbI;
MyJbTUMEIUNHHAS KOJUICKIMS, KapThl, OHJIAMH-dHIUMKIONEAnH, cioBapu| : cait. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

3. OBC mparenncTBa «JlaHb» [y4ycOHbIC, HAydyHBIC H3JAHUS, MEPBOUCTOYHHKH,
XyJOKECTBEHHbIE TPOU3BEJICHUSI Pa3IMYHBIX W3AATeNbCTB; KypHaubl]| : cadlT. — URL:
http://e.lanbook.com.

4. IBC «¥OpaiiT» [yueOHUKHN U yuyeOHbIe ocoOus uznaarenbcTBa «tOpaift»] : callT. —
URL: https://urait.ru/.

5. 9BC «Znanium.com» [y4eOHble, HayuyHble, HAyYHO-TIOMYJSPHBIE MaTepuasbl
pasIMYHBIX M3ATEeILCTB, )KypHabl] : cailT. — URL: http://znanium.com/.

6. Hayuynasi ’yiekTpoHHasi OuOauMoTexka. MoHorpaguu, U3TaHHBIE B W3IATENIHLCTBE
Poccuiickoit Akanemun EcTecTBO3HaHUS [OJHOTEKCTOBBIM pecypc CBOOOAHOrO goctymal :
caiit. — URL.: https://www.monographies.ru/.

7. Hayuynas jjieKTpoHHasi OuOJMoTeKka crareii W mnyoaukamuii «eLibrary.ru»
[poccuiickuii MH(OPMALMOHHO-aHATIMTUYECKUNA TMOpTa)l B 00JacTH HAyKd, TEXHOJIOTHH,
MEAUIMHBI, 00pa3oBaHus; OOMbIIas YacTh M3JIaHU — cBOOOMHOTO noctyna] : cabT. — URL:
http://elibrary.ru.

8. ba3bl nannbix komnanum «Hcr Bbio» [nmepuonnueckue uzganus (Ha pyccKoM
s3bike)] : caitt. — URL: http://dlib.eastview.com.

9. Poccuiickasi 3JeKTPOHHAsi INKOJa @ TOCYJapCTBEHHas o00pa3oBaTebHas
iaTdopma [OIHBIN MKOJIBHBIN Kypc ypokoB] : cait. — URL: https://resh.edu.ru/.
10. EnnHoe OKHO gocTynma K oOpa3oBaTeJibHBIM pecypcamM : deaepaibHas

uH(pOpMallMOHHAs  CUCTeMa  CBOOOJHOTO  JOCTyma K  WHTErpajbHOMY  Karaliory
00pa3oBaTeNbHBIX UHTEPHET-PECYPCOB U K JIEKTPOHHON OHONMMOTEKE yueOHO-METOMUYECKUX
MaTepuaJoB s BCEX YpOBHEH o00Opa3oBaHHWsA: JOIIKOJIbHOE, o0OIee, cpeaHee
npodeccroHaabHOE, BBICIICE, ToNoaHUTENbHOE : caiT. — URL: http://window.edu.ru.

11. ®enepanbHblii HeHTP HWHGOPMANMOHHO-00PA30BaTEJBLHBIX PECYpPCOB [
o01ero, cpeaHero npogecCUOHaIbHOIO, JAOMOIHUTEIHLHOIO 00pa30BaHUS; MOJHOTEKCTOBBIN
pecypc cBobomHoro noctymna] : cait. — URL: http://fcior.edu.ru.

12. Eaunass kojuiekuus  uHu@poBbIX  00pa3oBaTebHBIX  PecypcoB  [ms
MpernoJaBaHusl U W3yYeHUs] YUeOHBIX AMCUUIUIMH HAauyalbHOTO OOIEro, OCHOBHOTO OOILEro u
cpenHero (IMOJHOTo) o0IIero 00pa30BaHwMs; MOJTHOTEKCTOBBIA pecypc CBOOOAHOTO JocTyna) :
caiit. — URL: http://school-collection.edu.ru.

13. OpuuuanbHbI HHTEPHET-MIOPTAJ NPaBoBoii nHpopmanun. l'ocynapcTBeHHast
cucTeMa NpaBoBoi MH(GOPMAIUM [[TOTHOTEKCTOBBIA pecypc CBOOOAHOTO JOCTyMa| : CalT. —
URL.: http://publication.pravo.gov.ru.

14. Kogekcsl u 3akoHbl P®. [IpaBoBas cnpaBOYHO-KOHCYJIBTALlMOHHAs CHCTEMA
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[TOTHOTEKCTOBBIN pecype cBoboaHOrO AocTyma] : caT. — URL: http://kodeks.systecs.ru.

15. TPAMOTA.PY : cupaBo4yHO-MH(POPMAIIMOHHBIN HHTEpHET-IopTan : calT. — URL:
http://www.gramota.ru.

16. Duunukaoneauym [Dunuknoneann. CroBapu. CHpaBOYHUKU : ITOJTHOTCKCTOBBIN

pecypc cBoboanoro gocrtymna] / OBC «Yuupepcurerckas oubiamoreka ONLINE» : caiit. —
URL.: http://enc.biblioclub.ru/.

17. CJIOBAPU.PY. Jlunreucruka B UHTEpHeTE : TUHIBUCTHUUECKHUI MOPTA : CalT.
— URL.: http://slovari.ru/start.aspx?s=0&p=3050.

18. DaexkTponnblii katajgor Ky0aHCKOro rocyiapcTBeHHOr0 YyHUBepcHTeTa U
¢uwmanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOIWYECKHUE YKA3AHUSI OBYYAIOIIUMCS MO OCBOEHHUIO
TUCHMILTAHBI

Jucuurnnuna HaueneHa Ha ¢opmupoBanue obmux (OK 1-11) u npodeccronanbHbIX
kommnereniui (1K 1.1-1.5).

OOyyeHune CTYIEHTOB OCYIIECTBISETCA IO TPAAULMOHHOM TEXHOJOTUU (JIEKIHUH,
MPAKTUKH) C BKIIFOUEHUEM MHHOBAIIMOHHBIX JIEMEHTOB.

YcTHOE M3N0XKEeHHE yuyeOHOro MarepHualia Ha JIEKIMHM JIOJKHO KOHCIIEKTHUPOBATHCS.
Cnymarpe JEKIHI0 HYKHO YMETh - NOIJAEPKUBATH CBOE BHUMAHME, IOHATh M 3alIOMHUTH
YCHBIIIAHHOE, YJOBUTH Nay3bl. B mporecce M3I0KeHMs INpernojaBaTesieM JIEKIUHA CTYACHT
JOJDKEH BBIICHUTH BCE HENOHATHBIE BOIIPOCHI. 3alMCBIBATH COJAEPKAHUE JIEKIIUU HYKHO
00s13aTeNbHO - 3alHUCHU MOMOTAIT MOJAJIEP)KUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHUMAaHHUIO U
3allOMMHAHUIO YCIIBIIIAHHOTO, IPUBOJINAT 3HAHUE B CHCTEMY, CIIY’KaT OIOPOM Ul Mepexona K
6oee ri1y00KOMY CaMOCTOSATEILHOMY M3YYEHHIO IIPEeIMETa.

Meroanuecknue peKOMEHIalluK 0 KOHCIIEKTUPOBAHMIO JIEKIIAMN

* 3anKuch JOJKHA OBITh CHCTEMHOM, NPEJCTaBIATh COOOM COKpPAIIEHHBIM BapHaHT
JexkuuMu npenonasarens. Heobxoaumo ciymath, 00AyMBIBaTH U 3alHMCHIBATH
OJIHOBPEMEHHO;

*  3amKCh BEIETCS OYEHb OBICTPO, YETKO, IO BO3MOKHOCTH KOPOTKHUMHM BBIPAKEHUSIMU;

* He Mpekpamas cilylmaTh NpenojaBaTelis, Hy>KHO 3allUChIBaTh TO, YTO HEOOXOIUMO
yCBOUTH. Heunb3s 3anuchIBaTh Cpasy Ke BBICKA3aHHYIO MBICIIb IIPENOAABATENsA, CIELYET
€€ MOHATb U IIOCJIE DJTOr0 Kparko 3alucarb CBOMMH CJIOBAaMHU WJIM  CJIIOBaMU
npenojaBatesis. BaxHo, 4ToObl B Hell He ObLT IOTEPSH OCHOBHOMN CMBICI CKa3aHHOI'O;

* HMEHA, J1aThl, HA3BaHUs, BBIBOJbI, ONIPEACIICHNS 3alIUCBIBAIOTCA TOYHO,

* cienyer oOpaTUTh BHUMaHuE Ha 0(OPMIICHHE 3alIUCH JIEKIMHU. I KaXKA0ro npeaMera
3aBoauTcs oOmast terpaab. OTIMYHBIM OT OCTalIbHOIO I[BETa CIEAYET BBIIACIAThH
OTJEIbHBIC MBICIM U 3arojOBKHM, COKpallaTb OTHEIbHBIE CJIOBA U IPEIUIOKEHHUS,
UCIIOJIb30BaTh YCIOBHBIE 3HAKH, OYKBBI JJATHHCKOT'O U I'PEYECKOro ajn(aBUTOB, a TAKKE
HEKOTOPbIE MPUEMBI CTEHOTPa(pUUECKOT0 COKPAIIECHHUS CIIOB.

IIpakTnyeckue 3aHATUSA 1O AucUUIUIMHE «OpraHu3anysi, NPUHLUIBI [TOCTPOEHUS U
(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEI» MPOBOAATCS MO CXEME:

* YCTHBIH ONPOC II0 TEOPUHU B HAYAJIC 3aHATHUA;

* paboTta B rpymmnax mno pazpeueHio pa3IuuHbIX CUTyalllui M0 TeMe 3aHITHS;

* peuicHUE MPaKTUYECKUX 3a7ad4;

® MHIWBUAYAJIBHBIC 3aJJaHUA IJIA MOATOTOBKH K IPAKTUYCCKUM 3aHATHUAM.
HGHB INPAaKTUYCCKOI'O0 3aHATHUA - HAYYUTb CTYACHTOB IIPUMCHATH TCOPCTHYCCKUC

3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a7a4 Ha OCHOBE PEaJIbHBIX JIAHHBIX.
Ha mpakTudeckux 3aHsITHIX MPeo0IaialoT CIeayONUe METOIBI:
* BepOanbHbIC (TPeo0IaIal0IIM METOIOM JIOJIKHO OBITh 00BsSCHEHNE);

* IpaKTUYECKHUE (MMCbMEHHbIE 3JaHUs, TPYNIIOBLIE 3aJaHUs U T. I1.).
BaxHbIM a7s1 cTyAeHTa SBISETCS yMEHHE PAlMOHAIBHO MOAOMpPATh HEOOXOAUMYIO

yueOHyro urepatypy. OCHOBHBIMH JIMTEPATYPHBIMU UCTOUHUKAMH SIBJISTFOTCSI:

* Oubmmoteunsie honasl punmana Kyol'y;
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* 3JIEKTPOHHas OMOIMOTEYHasl CUCTEMA « YHUBEPCUTETCKass OMOIMOTEKA OH - JIaiH »;
* 3JIEKTPOHHAas OMOIMOTEUYHask CUCTEMa U3JaTeNbCTBa «JlaHby.
[Touck KHUT B OMOIMOTEKE HEOOXOAMMO HAYMHATH C U3YUYEHHUS IPEIMETHOrO Karajaora

W CO3/aHMsl CNHCKAa KHUT, MOCOOMH, METOJUYECKUX MaTEpPUalIOB IO TEME H3YUYCHHUS.
[IpocMOTp KHHUTM HAUMHAETCS C TUTYJBHOIO JIMCTA, CIEAyIoIiero nocie o0noxku. Ha Hém
OOBIYHO TTOMEIIAIOTCSI BCE OCHOBHBIC JAaHHBIC, XapaKTepU3YIOIINE KHUTY: Ha3BaHHUE, aBTOP,
BBIXOJIHBIC JaHHBIC, JaHHbIE O Mepeu3JaHuud U T.1. Ha oO6opoTe TUTYIBHOTO JUCTa JaETCs
AHHOTAIMS, B KOTOPOM YKa3bIBAETCS TEMAaTHKa BOMPOCOB, OCBEIIEHHBIX B KHUTE,
omnpeAessieTcsl Kpyr 4MTaTeNeld, Ha KOTOPBIM OHa paccuuTaHa. bosblioe 3HaYeHHE HUMEET
MPEIUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YUTATEIISI C TUYHOCTHIO aBTOPA, UCTOPUEH CO3JaHUS
KHHUTH, pacKpbIBaeT cojepkanue. [IpounB npenucioBre U MOJyduB 00I1ee MpeACTaBIeHUE O
KHHUTE, CIeAyeT OOpaTUThCs K oriaBieHuio. OriaBieHHUE KHUTH 3HAKOMHUT 00y4aeMoro ¢
COJIEpKaHUEM U JIOTUUECKON CTPYKTYpON KHUTH, MO3BOJISIET BHIOPATh HYKHBIM MaTepuan s
n3ydeHus. 1'0J1 u31aHusl KHUTH MO3BOJIAET CYJIUTh O HOBM3HE MaTepuaia. Uem uyallle KHUTA
n3naércsi, TeM OONBIIYIO IIEHHOCTh OHA MPEJACTaBIsieT. B KHUIre MOTYT OBITh MpUMEYaHUs,
KOTOpPBIE COJIEPHKAT pa3IUUHbIE JOMOJIHUTEIbHbIE CBeIeHUsl. OHU Me4aTaroTCsi BHE OCHOBHOTO
TeKCTa W Pa3biICHAIOT OTJeIbHbIE BOMpPOCHL. I[IpeameTHbie W andaBUTHBIC yKa3aTeIH
3HAUYUTENIbHO OOJIEr4aroT MOBTOPEHHE M3JIO)KEHHOTO B KHUTE MaTepuana. B KoHIEe KHUTH
MOJKET pacroiaraTbCs BCIoMorareabHblii Mateprai. K HeMy 0OBIYHO OTHOCSTCSI HHCTPYKIIUH,
IPWIOXKEHUS, CXEMBI, CATYyal[MOHHBIE 3aJa41, BOIIPOCHI JIJI1 CAMOKOHTPOJIS U T.1.

Jlis jydiiero mOpeNcTaBIEHUS M 3allOMHHAHMS MaTepHualia Iejlecoo0pa3HO BeCTH

3alMCHU U KOHCIIEKTHI Pa3JINYHOTO COACPIKaHUSI, @ UMEHHO:
* [IOMETKH, 3aMEYaHUs, BBIJCIICHUE IJIaBHOIO;
* IUIAH , TE3UCHI , BHIIIUCKY , ITUTATHI ;
* KOHCIIEKT, paboyas 3anuch, pedepart, T10KIa1, JIeKIUsl U T.]1.

Yurarh y4yeOHUK HEOOXOIMMO BIYMUYHMBO, BHHMMATEIBHO, HE TPOIYycKas TEKCTa,
CTapasch NOHATH Kaxayko ¢pa3y, OJHOBPEMEHHO pa3Oupas MPUMEPHI, CXEMbl, TaOJHUIIbI,
PUCYHKH, TpuBenEHHbIE B yueOHHMKEe. OIHUM M3 BaXKHEHIIHUX CPENICTB, CHOCOOCTBYIOIIMX
3aKpEIUICHUIO 3HAHUM, SBJSETCA KpaTKas 3allCh MPOYUTAHHOIO MaTepuala - COCTaBIICHHE
KoHcrekTa. KOHCIEKT - 3TO KpaTKoe CBSI3HOE M3JIOKEHHE COACPIKAHUSI TEMBI, yieOHUKA WU
ero vactu, 0e3 moapoOHOcTe W BTOpocTeneHHbIX pnetaneid. [lo cBoeil cTpykType
MOCIIEIOBATEIbHOCTH KOHCIIEKT JIOJDKEH COOTBETCTBOBATH IUIaHY yueOHMKA. [loaToMy BaxHO
CHavajia COCTaBUTh IUIaH, a IOTOM MUCAaTh KOHCIEKT B BUJE OTBETA HA BONPOCHI IuIaHa. Eciun
y4eOHUK pa3zienéH Ha HeOONbIIME O3arjiaBlieHHbIE YacTH, TO 3aroJIOBKH MOKHO
paccmaTpuBaTh Kak ITYHKTHI IUIaHA, @ U3 TEKCTA KaXKJI0M 4acCTH CIEIyeT 3anucaTh T€ MBICIIH,
KOTOpBIE PACKPBIBAIOT CMBICT 3arojioBKa. TpeOoBaHUS K KOHCIIEKTY:

*  KpaTKOCTh, CXKATOCTh, I[EJI€CO00Pa3HOCTh KAXKIOTO 3alMCHIBAEMOTO CIIOBA;
*  COAEPKATEIBHOCTh 3alKCH- 3allMChIBAEMbIC MBICTH CIeayeT (HOpPMYIHpPOBATH KPATKO,

HO 0e3 ymiep6a anst cmbicia. OOBEM KOHCIEKTA, KaK MPABWIIO, MEHBIIE U3y4aeMOTo

TekcTa B 7-15 pa3z;

* KOHCIIEKT MOXKET OBITh KaK MPOCTHIM, TaK M CIOKHBIM IO CTPYKTYPE - ATO 3aBUCHUT OT

COACPIKAHUS KHUTHU U LIEJIH €€ N3yUCHUS.
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Mertonnueckre peKOMEHIAIUY 10 KOHCIIEKTUPOBAHUIO:

*  MPEeXIE YEM HAYATh COCTABIATH KOHCIIEKT, HY)KHO O3HAKOMUTBHCS C KHUTOM, TPOYHUTATh
€€ CHavaJ1a /10 KOHIIa, TOHATh IPOYUTAHHOE;

* Ha OOJIOXKKE TEeTpaJu 3alUCBhIBAIOTCS HAa3BAHHE KOHCIEKTUPYEMOW KHUTH U UMM
aBTOPA, COCTABJISAETCS IJIaH KOHCIIEKTUPYEMOTO TECTA;

* 3aMMCH Jy4llle JeJiaTh MPU MPOUYTCHUH HE OJAHOTO-ABYX ad3aleB, a 1eyoro naparpada
WJIN TJIaBBbI;

* KOHCIEKTHPOBAHHE BEAETCS HE C LIEJIbI0 UMETh ONpENeIEHHBIN 3amucH, a Ay Oolee
MOJHOTO OBJIAJICHUS COACPKAHUEM HM3y4aeMOro TEKCTa, TIO3TOMY B 3alUCIX
OTMEYAeTCs M BBIIETSAETCS BCE TO HOBOE, MHTEPECHOE M HYXKHOE, YTO OCOOCHHO
MPUBJIEKJIO BHUMAHUE;

* [Oclie TOro, Kak cjienaHa 3amuch cojiepkanus naparpada, riiaBbl, ClIeyeT epeunuTaTh
e€, 3aTeM CHOBa 0O0OpaThCsi K TEKCTy M NPOBEPUTH CeOs, MPABWIBHO JU HU3JI0XKEHO
CoZIepKaHUE.

TexHruKa KOHCIEKTUPOBAHMS:

* KOHCHEKTHUPYS KHHUTY OOJBIIOTO 00bEMa, 3aNiCh CIIeIyeT BECTH B OOIIeH TeTpaau;

* Ha KaXJOW CTpaHHUIIE CJIEBA OCTABISIOT MOJSA IMpUHON 25-30 MM s 3anucu
KOPOTKHUX MO/A3ar0JIOBKOB, KPAaTKHUX 3aMEUYaHUi, BOIIPOCOB;

* KaxKJas CTaHHUIla TETPAIu HyMEpyeTcs;

* Uil TIOBBIIICHUS YMTAEMOCTH 3allMCU OCTAaBJAIOT HMHTEPBAIBI MEXIY CTPOKAMH,
a03a1iaMu, HOBYIO MBICIIb HAUMHAIOT C «KPACHOM» CTPOKH;

* 1IpU KOHCIEKTUPOBAHUHU IIUPOKO HMCIHOJB3YIOT PA3IMYHbIE COKPALICHHUS U YCIOBHBIC
3HaKM, HO He B ymiepd CMbICIy 3amucaHHOTO.PexkomeHayeTcss TPUMEHSTh
o011eynoTpeOUTEeIbHBIE COKpAIllCHHs, Hampumep: M.0. - MOXeT OBITh, ToC. -
roCyJapCTBEHHBIN; 11.0. - TOMKHO OBITH U T.I.

* HE CIeQyeT COKpaIllaTh MMEHA U Ha3BaHMS, KPOME OYEHb YaCTO MOBTOPSIOIMINXCS;

* B KOHCIEKTE HE JOHKHO OBITh MEXaHMYECKOTO IIepENUChIBaHUS TeKcTa 0e3
MPOAYMBIBAHUS €r0 COJICPKaHUS U CMBICJIOBOTO aHAJIU3A.

CamocrosiTenbHas paboTra CTyAeHTa B  MPOIECCE  OCBOSHUS  JTUCIIUTIAHBI
«OpraHuzanus, NPUHIMIB MOCTPOSHUS M (DYHKIIMOHUPOBAHHUS KOMITBIOTEPHBIX CETEH»
BKJIFOYAET KOHCYJIbTAIUIO TIEPE]] IK3aMEHOM.

Ha camocrosiTensHy 0 paboTy CTYACHTOB OTBOJIUTCS 6 4acoB.

dopMOI UTOTOBOTO KOHTPOJIS SBJISETCS dK3aMeH. DK3aMEHAIIMOHHBIN OMIIET CONEPKUT
JIBa TCOPETUYECKUX BOMIPOCA U 3aj1a4y.
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7. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHHS YUEBHOM

TUCHMILTAHBI

7/.1TMacnopt (oHIa OLIEHOYHBIX CPEICTB

Ne n/ri| KonTtponupyemsie pa3aenst (TeMbl)

JIACLIUTIIAHEL Kon xoHTponupyemoit

KOMIIETEHIIMH (WJIH ee YacTH)

HanmenoBanue o1ieHOYHOTO CpeacTBa

Tema 1. MapmpyTusanus u

1 ceTel

KoMMyTanusi. MacmraéupoBanne

OK 1-11,[IK 1.1-1.5

npakTHyeckas padbora

Tema 2. CoeqnneHne ceTei.

OK 1-11, [IK 1.1-1.5

NpakTHyeckas padbora

Tema 3. IIpoexTnpoBanue
ApPXMTEKTYPBI JOKAJIbHOH CEeTH.

OK 1-11, [IK 1.1-1.5

NpakTHyeckas padbora

Tema 4. 3ammTa nHpopmanun B
KOMIBIOTEPHBIX CETAX

OK 1-11, [IK 1.1-1.5

NMpakTHyeckas padbora

7.2 Kputepum oleHKM pe3y/ibTaTOB 00y4YeHus!

Koa n HaumeHnoBanue

poheCCUOHANBHBIX

00X KOMITETCHITHH,
(dbopMHpyeMBbIX B
paMKax MOJTyJIs

Kpurepun onenkn

MeToaEI OlLIEHKU

[IK 1.1. BeimoiHsTh
MIPOEKTHUPOBAHHE
KaOeTbHON CTPYKTYPHI
KOMITBIOTEPHOM CETH.

O1eHKa «OTJIMYHOY - TEXHUIECKOE
3aJjaHie IPOAHATM3UPOBAHO,
ITOPUTM pa3paboTaH,
COOTBETCTBYET TEXHHUYECKOMY
3a/1aHuI0 U 0pOPMJIEH B
COOTBETCTBUU CO CTaH/IapTaMH,
TIOSICHEHBI €T0 OCHOBHBIC
CTPYKTYPBHI.

O1eHKa «XOPOIIO0Y -aJTOPUTM
paszpaboTtaH, 0(hOpMIICH B
COOTBETCTBUU CO CTaHJAapPTaMU U
COOTBETCTBYET 3a/IaHUIO, ITOSICHEHBI
€r0 OCHOBHBIE CTPYKTYPHI.

OrneHka «y/10BJ1€TBOPUTEIBHO) -
QITOPUTM Pa3pabOTaH U
COOTBETCTBYET 3a/IaHUIO.

DKk3aMeH/3aueT B hopme
cobeceoBaHus:
NPaKTUYECKOE 3a/IaHNE
10 TIOCTPOCHHIO
QITOPUTMA B
COOTBETCTBUHU C
TEXHUYECKUM 3aJaHUEM

3amuTa OTYETOB 110
NPaKTUYECKUM U
nabopaToOpHBIM paboTam

MK 1. 2.
Ocy1ecTBiATh BEIOOP
TEXHOJIOTHH,
WHCTPYMEHTAIBHBIX
CPEZCTB U CPE/ICTB
BBIYHCIIUTEILHON
TEXHUKH TPU
OpraHu3anuu
rpolecca pa3padoTKH
Y MCCIICIOBAHUS
00BEKTOB
npodeccruoHaIbHON
JeSATeTLHOCTH.

O1eHKa «OTJIMYHOY - TEXHUYECKOE
3aJjaHle MPOAHAIM3UPOBAHO,
JITOPUTM pa3paboTaH,
COOTBETCTBYET TEXHUUYECKOMY
3aJJaHUI0 U 0(pOpMIIEH B
COOTBETCTBUH CO CTaH/AapTaMH,
MOSICHEHBI €r0 OCHOBHbBIE
CTPYKTYPBHI.

O1eHKa «XOpOLI0Y -aJITOPUTM
pa3pabotaH, 0popMIIEH B
COOTBETCTBUH CO CTaHAAPTAMU U
COOTBETCTBYET 3a/IaHUIO, TTOSICHEHBI
€r0 OCHOBHBIE CTPYKTYPHI.

Dk3ameH/3a4ueT B popme
cobece0BaHUSA:
MPAKTHYECKOE 3aJaHHe
O TMOCTPOCHUIO
QITOPUTMA B
COOTBETCTBUHU C
TEXHUYECKUM 33aJJaHUEM

3amra OTYETOB 10
NPaKTUYECKUM U
1abopaTOpHBIM paboTam
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O11cHKA «Y/I0BJIE€TBOPUTEIBHO) -
ITOPUTM pa3pabOTaH U
COOTBETCTBYET 33JJaHUIO.

IIK 1. 3.
ObecrieunBaTh
3amuTy “HOpMaluu
B CETH C
HCII0JIb30BAHUEM
IIPOrpaMMHO-
anmnapaTHbIX CPEJCTB.

O1eHKa «OTJIMYHOY - TEXHUYECKOE
3aJjaHie IPOAHATM3UPOBAHO,
QITOPUTM pa3padoTaH,
COOTBCTCTBYCT TCXHUYCCKOMY
3aJaHuI0 U 0(PpOpPMIICH B
COOTBETCTBUH CO CTAaHJapPTaMH,
HOACHCHBI €I'0 OCHOBHBIC
CTPYKTYPBIL.

OneHka «Xopouo» -ajaropuTM
paszpaboTtas, 0(hOpMIIEH B
COOTBETCTBUU CO CTaHAAPTAMHU H
COOTBETCTBYET 3a/IaHHIO, TTOSICHEHBI
€ro OCHOBHBIE CTPYKTYPHI.

O1eHKa «y/10BJ€TBOPUTEIBHO) -
ITOPUTM pa3paboTaH u
COOTBETCTBYET 3a/IaHUIO.

Dk3ameH/3auet B hopme
cobecel0BaHuUs:
NPaKTHYECKOE 3a[aHNe
10 TIOCTPOCHHIO
aIropuT™Ma B
COOTBETCTBHHU C
TCEXHUYCCKUM 3aJaHUEM

3ammra OT4ETOB 110
MPAKTUYCCKUM U
nabopaTopHBIM paboTam

IIK 1. 4. IIpuanmats
y4acTHe B IPHEMO-
CIaTOYHBIX
UCIIBITAHUSX
KOMITBIOTEPHBIX CETEH
U CETEBOTO
000pyI0oBaHUs
Pa3IMYHOTO YPOBHS U
B OIICHKE KayecTBa U
SKOHOMHUYECKOU
a¢hdexTuBHOCTH
CETEeBOM TOMOJIOTHH.

O1eHKa «OTJIMYHOY - TEXHUIECKOE
3aJjaHAe TIPOAHATM3UPOBAHO,
ITOPUTM pa3paboTaH,
COOTBETCTBYET TEXHUYECKOMY
3a/1aHAI0 U 0pOpMJIEH B
COOTBETCTBUU CO CTaHIapTaMH,
MOSICHEHBI €r0 OCHOBHBIC
CTPYKTYPBHI.

O1eHKa «XOPOIIO0Y -aJITOPUTM
paspaboTtas, 0(hOpMIICH B
COOTBETCTBUU CO CTaHJAapPTaAMU U
COOTBETCTBYET 3a/IaHUIO, ITOSICHEHBI
€r0 OCHOBHBIE CTPYKTYPHI.

O1ieHKa «y/10BJETBOPUTEIBHO) -
QITOPUTM Pa3pabOTaH U
COOTBETCTBYET 3a/IaHUIO.

DKk3ameH/3a4ueT B popme
cobecenoBaHus:
NpaKTHYECKOE 3a/JaHNe
10 TIOCTPOCHHIO
alropuT™Ma B
COOTBETCTBHUHU C
TEXHUYECKUM 3a/laHHEM

3amuTa OTYETOB 110
NPaKTUYECKUM U
nabopaToOpHBIM paboTam

IIK 1. 5. BeimonHATh
TpeOoBaHUs
HOPMAaTHBHO-
TEXHUUYECKOM
JOKYMEHTAIU1, UMETh
OTBIT OpopMIIeHUS
MIPOEKTHOMN
JOKYMEHTAIUH.

O1eHKa «OTJIMYHOY - TEXHUYECKOE
3aJjaHue MPOaHAIN3UPOBAHO,
aNropuTM pazpaboTaH,
COOTBETCTBYET TEXHHYECKOMY
3aJJaHUI0 U 0(pOpMIIEH B
COOTBETCTBUH CO CTaHAapTaMH,
HOSICHEHBI €70 OCHOBHbBIE
CTPYKTYpBHI.

O1eHKa «XOpOLIO0Y -aJITOPUTM
pa3paboTaH, opopMIIeH B
COOTBETCTBUU CO CTaHAAPTAMU U
COOTBETCTBYET 3a/IaHUIO, TOSICHEHBI
€r0 OCHOBHBIE CTPYKTYPHI.

O1eHKa «y/10BJ1€TBOPUTEIbHO) -
QJITOPUTM pa3paboTaH U
COOTBETCTBYET 33/IaHUIO.

Dk3ameH/3a4ueT B popme
co0eceI0BaHus:
NPaKTUYECKOE 3a/IaHHUC
10 TIOCTPOCHHIO
anropuTMa B
COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHUEM

3amura OTYETOB 10
NPaKTUYECKUM U
n1abopaTOpHBIM paboTam
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7.3. O1neHoYHbIe cpeacrea IJist NIpoOBEACHUSL TEKyIHEﬁ arrecranmmuu

Texymunii KOHTPOJIb MOKET IPOBOJUTHCS B pOpMeE:
*  (ppoHTANBHBI OIpOC ;
*  WHAMBUIYAJIBHBIA YCTHBIM OIPOC;
* NHMCbMEHHBI KOHTPOJIb;
* TECTUPOBAHME.

[Ipumepst
dopma JIruHbIe KauecTBa
SHAHUS 'YMeHus BrnageHus (HaBBIKH) OII€HOYHBIX
aTTeCTalluu CTyZEeHTa
CpeICTB
'V CTHBIN KouTponb 3HaHuit mo Ornenka HaBeIKOB  |O1ieHKA KonTponbHbie
(muceMeHHBIN)  [Teme (onpeneneHus, |OueHKa yMeHHs paboThI ¢ CIIOCOOHOCTH BOIPOCHI 10
OIPOC 110 MpaBUjIa, OCHOBHBIE [pa3iHyaTh KOHCITEKTaMH OIepaTHBHO U TeMam
TeMam MOJIOXKEHNST ) KOHKPETHBIE MOHSTHUS, JIEKIINH, C KaueCTBEHHO MpUIararTcs
(dopMynupoBaTh U [y4eOHHKaMH, OTBEUaTh Ha
PUMEHSTh 3aIuTa MOCTaBJIEHHbBIE
OIpeIeNIeHNs U mabopaTopHBIX BOMPOCHI
MpaBuiia pabot
IIpumepHBIe BONIPOCHI JIs1 YCTHOI'O OIIPOCa
Pasznea 3. [IpoekTHpOBaHUE apXUTEKTYPHI JOKAJIBHOMN CeTH.
1. TIpoexTupoBaHHE JTOKAIHHOU CETH.
2. Dtanbl CO3/laHUSl CTPYKTYpUPOBAHHOW KaOeJbHOM cHUCTEMBbI: (POpPMHUPOBaHHE

TpeOOBaHUMN, TEXHUUYECKOE 3aJlaHue, ACKU3HBIM MPOEKT, TEXHUYECKUH MPOEKT,

TeXHUUYecKast (paboyasi) TOKyMeHTalusl, BBOJ B JIEHCTBUE, COIPOBOKICHUE CUCTEMBI.

TexHuueckas JOKyMeHTAIIHSL.

DKCIuTyaTallMOHHAs JOKYMEHTALUs JTOKAIbHON CeTH.

JlononHUTENbHBIE SKCIUTyaTallmoHHble JoKyMeHThl KC.

Tpe6osanus k KC. IlpousBoautenbHocTs. HafesxxHocTh 1 0€301MaCHOCTb.

Tpe6osanus k KC. PacimpsemocTs 1 Macmtabupyemocts. [Ipo3payHocTh.

TpeboBanuss k KC. Tlomnmepkka pasHbIX BHUIOB Tpaduka. YTIPaBISIEeMOCTb.

COBMECTUMOCTS.

9. Meroauka W HauyaJbHBIC ATAlbl MPOEKTUpOBaHMs ceTu. Vcxonusie nanubie. Bribop

pa3Mepa U CTPYKTYphI CETH.

[IpoexTrpoBanue JNOKaIbHOU ceTH. Bo3MoXKHbIE HampaBieHHs] (PUHAHCOBBIX 3aTpar.

Br16op ¢ yueToM cTOMMOCTH.

[IpoexkTupoBanre KaOeIbHOW CUCTEMBI: BBIOOp KaOens, oOIIue peKoMEeHIAINH I10

CO3/IaHUI0 KaOeNbHBIX CUCTEM

12.TIpoexkTrpoBanre KabeIbHONH CHUCTEMBI: OCHOBHBIC MPEUMYIECTBa (MU MPUHIIUITHI)
CKC, ocnoBnble ctannaptel Ha CKC, unrepdeticer CKC.

13. IIpoekTupoBanue 6eCIpOBOIHON JOKAIBHON ceTH. [IpUHITUIIBI yIydIleHusl KadyecTBa
OeCTIPOBOJTHOM CBSI3H.

14.becripoBosiHasi ceTh Uil HEOONBIIOTO oOduca WKW JOMAIIHETO HCIOIb30BAHUS.
Pexxumbl paboThI a1anTEpPOB U TOYKH JIOCTYIIA IPU OPTraHU3aluKd OECIIPOBOAHON CETH.

15. TwunoBoe pelieHue yisi OpraHu3aiuu OECIIPOBOJIHON CETH B MaJIOM oduce.

16. Pacimupenue cetu. Hanbomnee BakHbIe (aKTOPHI, UCTIONB3YEMBbIEC TIPY Pa3BePThHIBAHUU
CETH.

17. CnocoOb1 00beIMHEHHST BCEX TOYEK JOCTyNa B OHCE B JOKAIbHYIO CeTh. POyMHUHT
Ha KaHaJLHOM YPOBHE.

18. becnpoBoHas CBSI3b MEXKITYy HECKOJIBKUMHU 3IaHUSMHU.

19.BBon B skcmnyaramuio JIBC. Ilopsimok BBoJa B IKCIDIyaTaldi0 W IEpEMEIICHHE

Nk

10.

11.
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KOMITHIOTEPHOTO 000PYI0BAHMUSI.
20. BBogx B skcmyararuio JIBC. Mepst 6e3onacaoctu. [Topsmok paboTs! B
nH(pOpMaIMOHHOM ceTH. OTBETCTBEHHOCTb.
7.4. OueHoYHbIE CPEACTBA J1JIsl POBeIeHHs] MPOMEKYTOUHOM aTTeCTAllMU

[Ipumepst
dopma JIruHbIe KauecTBa
SHAHUS YMeHus Brnanenue (HaBBIKH) OII€HOYHBIX
aTTecTallun CTyJleHTa
CpeJICTB
3auer, Dx3ameH [KoHtponb 3Hanusa |OleHKa yMEHUs Or11eHKa HAaBBIKOB OreHKa CIocOOHOCTH  |Bompockt:
0a30BBIX IOHNMATh JIOrHYECKOr0O TPaMOTHO U YETKO [IpUJIAraroTCst
I10J10KEHHI CHEIUAIbHYIO COITOCTaBJICHUS K v3naraTh MaTepuan
TEPMUHOJIOTHIO XapaKTEPUCTUKU
00HEKTOB
OrieHKa HaBBIKOB MpH |OLieHKa CITocOOHOCTH  [3a7aun
OlleHKa yMeHHs  [PELUCHUU 32124 B rpaMOTHO U YETKO MPUJIAraroTCs
pelarh THIOBLIE — [001IacTH W3J1araTh X0/ peUIeHUs
3a7a4d B 00J1aCTH  [KOMIIBIOTEPHBIX 3a1a4 1
KOMITBIOTEPHBIX cerei WHTEPIIPETUPOBATH
ceTen pe3yabTaThl

7.4.1. TlpumepHble BONPOCHI ISl NPOBeIeHUS IPOMEKYTOUHOI aTTecTaluu

1. TIpoekTHpoBaHUE JIOKATHLHOHW CETH.

2. DTanbl CO37aHMs CTPYKTYPHUPOBAHHOW KaOeIbHOW CUCTEMBI: (POPMUPOBAHKE

TpeOOBaHUM, TEXHUUYECKOE 3aJaHKE, SCKU3HBIN MPOCKT, TEXHUYCCKHUH ITPOCKT,

TeXHUUYecKast (paboyasi) TOKyMEHTallMsl, BBOJ B JICHCTBUE, COMPOBOXKIECHUE CUCTEMBI.

TexHuueckas JOKyMeHTAIIHSL.

DKCIuTyaTallMOHHAs JOKYMEHTAlUs JTOKAIbHON CeTH.

JlononHUTENbHBIE SKCIUTyaTaliMoHHbIe ToKyMeHThl KC.

Tpe6osanus k KC. IlpousBogutenbHocTs. HafesxxHocTh 1 0€3011aCHOCTb.

Tpe6osanus k KC. PacmmpsiemocTs 1 Macimtabupyemocts. [Ipo3padyHocTb.

TpeboBanuss k KC. Tlogmepxkka pa3HbIX BHIOB Tpaduka. YNIpaBisieMOCTb.

COBMECTUMOCTS.

9. Meroauka ¥ HayalbHbIE 3Talbl MPOEKTUPOBaHMs ceTu. VMcxoanpie nanueie. Bribop
pa3Mepa U CTPYKTYphI CETH.

10. [IpoekTrpoBanue JOKadbHOU ceTH. Bo3MoxkHbIe HampaBieHHs (PUHAHCOBBIX 3aTpar.
Br16op ¢ yyeToM cTOMMOCTH.

11.TIpoexkTrpoBanre KaOEIbHON CHUCTEMBI: BBIOOp KaOems, oOmue peKOMEHIAIWH II0
CO3/IaHUIO KaOENbHBIX CUCTEM.

12.TIpoexkTrpoBanre KaOEIbHOW CHCTEMBI: OCHOBHBIC NPEUMYINECTBA (MIIM TIPUHITUIIBI)
CKC, ocnosnbie cranaaptsl Ha CKC, untepdeiicer CKC.

13. TIpoektrpoBanue OECTIPOBOIHOM JIOKATbHOU ceTH. [IpUHIUIIBI yIydIIeHUsT KauecTBa
OeCTIPOBOJTHOM CBSI3H.

14.becripoBosiHasi ceTh i HEOOJBIIOTO oOduca WM JOMAIIHETO HUCIOJIb30BAHMUS.
Pexxumbl paboThI a1anTepPOB U TOYKH JOCTYIIA IPU OPTraHU3aluKi OECIIPOBOAHON CETH.

15. TumoBoe pemieHue A5l OpraHU3aIuu OECIPOBOTHON CETH B MaJioM oduce.

16. Pacmupenue ceru. HauGomnee BaxkHble (aKTOPHI, HCTIOIB3YEMBIC TTPH
pa3BepTHIBAHUU CETH.

17. CniocoObl 00beIMHEHNS BCEX TOUEK JI0CTyNa B o(hrce B JIOKAIbHYIO CeTh. POymMHHT Ha
KaHaJIbHOM YPOBHE.

18. BecnpoBoaHas CBsI3b MEKIY HECKOJIBKUMU 3TaHUSIMH.

19. Beon B skcruryaranuto JIBC. Tlopsgok BBoa B AKCIUTyaTallnIo U MIEPEMEICHNE
KOMITBIOTEPHOTO 000PYI0BaHUS.

N kW
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20. Beox B skcruryatanmio JIBC. Mepsr 6ezomacuocTr. [lopsimok paboTs! B

7.4.2.

nH(pOpMaMOHHOM ceTH. OTBETCTBEHHOCTb.

HpI/IMeprle 3ala'vun JJIisl IIPOBEACHUSA HpOMe)KyTO‘{HOﬁ arTrecralmumu

Bbl siBnsieTech CUCTEMHBIM aIMUHUCTPATOPOM HEOONBIION KOMIAHUH, UMEIOIIEH
CeTh Mara3MHOB, 3aHUMAIOIIUXCS MpoAakell oduCHOM TexHWKH. Baiia kxommaHus
3aHMMAET HECKOJIBKO COCEIHUX MTOMEIIEHUN Ha OJJTHOM dTaxe 3/aHus. KomnbsloTepsl B
oduce 3TOI KOMIAHUM MOKa pabOTAIOT aBTOHOMHO, OJHAKO BCE Yallle OIYIIaeTCs
HEOOXOAMMOCTh  OOBEIMHEHHS  KOMIIBIOTEPOB B CE€Th M  COBMECTHOTO
WCIIOJIb30BaHMS JAaHHBIX U peCypcoB. PyKoBOaUTEIh KOMITAHUY TIOCTABUII TIEPE BaMU
3a/1auy: MPOaHAIU3UPOBATh BO3MOJKHBIE BapHaHThl OOBEIWHEHUS] KOMIIBIOTEPOB B
CETh W OIICHUTH PACXOJbl HAa CO3/laHUEe ITOU ceTu. [Ipu mIaHUpOBaHUM CETHU CIEAYET
y4€CTh, 4YTO OPUC KOMITAHUH 3aHUMAET CEMb MTOMEIICHUH pazMepom 3 X3 MeTpa.
Hcnonw3ys yruuty Diskpartmonyunts uHGopMaluio o nepedre GU3nIecKux TUCKOB
KOMITbIOTEpa U UX CTPYKTYpE.

Hcnonw3ys yruaury Diskpartynanuts cyiiecTByroIie pasaeiibl Ha )KECTKOM JUCKE U
co3zmaTh OJWH Primaryactivepasaern.

CpenctBamu ornepannoHHo# cucteMbl WINAOWSBBITOIHUTE POBEPKY U UCIIPABICHUE
OIIMOOK Ha KECTKOM JMCKE.

CpenctBamu  ytumuthl  Chkdskes WIiNndOWSBBIIOMHUTE MPOBEPKY M HCIPABICHUE
OLIMOOK Ha KECTKOM JHCKE.
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8. JOMMOJHHUTEJBbHOE OBECIIEYHEHHUE JUCHUIIJINHBI

JIOTIONMHUTENBHBIM ~ MaTepual,  paclIUpSAOMUNA M YIIyONSIOIMA  JIEKIUHU
IIpenojaBaTess, MOXXHO HaWTH B MCTOYHHUKAX, IEPEUUCICHHBIX B paszpene «llepeuens
OCHOBHOM M JIOTNOJHUTENIbHOM Y4YEOHOM JUTEpaTypbl, HEOOXOAMMOW MJii OCBOEHHS
TUCHUTITAHBD) (CM. pasnen S).

Huxe npuBeneH ¢pparMeHT JeKUUU M0 TEME «ATpErupoBaHuE KaHAJIOBY

Etherchannel — »3t0 TexHosOTHs, MO3BOJIAIONIAS OOBEAUHSITH (arpEerMpoOBaTh) HECKOJIBKO
¢u3nuecKkux MpoBOJAOB (KaHAJOB, NOPTOB) B €QUHBIN Jorumueckuil mHtepdeiic. Kak mpasumio, 310
WCIOJIb3YEeTCS. JJIsl TOBBIIIEHHUS OTKa30yCTOMYMBOCTU M YBEJIWYEHHS] HPOIYCKHOW CIIOCOOHOCTH
kaHama. OOBIYHO, IS COENWHEHHWS KPUTHYECKH BAaXKHBIX VY3IIOB (KOMMYTaTOp-KOMMYTATOpP,
KoMMyTarop-cepsep u 1p.). Camo cioBo Etherchannel BBeneno kommnanuei Cisco U Bce, UTO CBA3aHO
C arperupoBaHHEeM, OHa BKJIIOYAeT B Hero. J[pyrue BeHIOphl arperupoBaHUE HA3bIBAIOT I0-Pa3HOMY.
Huawei na3biBaet 310 Link Aggregation, D-Link na3zsiBaer LAG u Tak nanee. Ho cyth oT 3TOoro He
MEHSIETCS.

Pazbepem paboty arperupoBanus nopooHee.

Ecte 2 xommyraropa, COEOMHEHHBIX MEXKIy €000 oaHuM mpoBojoM. K oGoum
KOMMYTaTOpaM TOJKIIOYAIOTCS CETH OTHEeJIO0B, Tpynn (HEe BaxkeH pa3mep). [maBHoe, d9ro 3a
KOMMYTaTOpaMH CHJIAT HEKOTOPO€ KOJHMYECTBO II0JIb30BaTeNed. ODTH TIOJIb30BATeIM aKTUBHO
paboTaroT 1 0OMEHUBAIOTCS TaHHBIMU MEXIy co00il. COOTBETCTBEHHO UM HHU B KOEM CIydac HEJb3s
ocTaBaThcs 0e3 cBs3u. Beraer 2 Bompoca:

1. Ecnu nuHK Mexay KOMMYyTaTopaMu OTKaxeT, OyaeT notepsiHa cBsi3b. Pabota BcTaHer,
a aJIMUHUCTPATOP B CTpaxe MOOEKUT pa3dUpaThCs B UeM JETO0.

2. Bropoii Bompoc He HACTOJIBKO KPUTHUYEH, HO € 3ajenoM Ha Oymymiee. Kommanus
pacTer, MOSBISIOTCA HOBBIE COTPYIHHUKH, Tpaduka CTaHOBUTCS OOJbIle, a KaHallbl Bce Te ke. HyxHo
KaK-TO YBEITMYHUBATH MPOITYCKHYIO CIIOCOOHOCTb.

IlepBoe, 4YTO MNPUXOAUT B TOJOBY — OTO JOKMHYTH €€ HECKOJBKO IIPOBOJOB MEXAY
kommyTtaropamu. Ho 3ToT moxoxa B kopHe He BepeH. [lo0GaBiieHre M30BITOUHBIX JTUHKOB MPHUBENET K
MIOSIBJICHUIO IIE€TEJIb B CETU, O YEM YK€ TOBOPUJIOCH B NPEABIAYILEH cTaTbe. MOXHO BO3pa3uTh, YTO Y
HAac ecThb 3aMevaTesibHOoe ceMelcTBO NmpoTokoyoB STP u onm Bce pemar. Ho 310 TOXE HE coBceM
BepHo. [TokaspiBaro Ha mpumepe Toro e Packet Tracer.

— ——— F
. 1 I —— N
2960-24TT 2060-24TT
Cloud-PT S SW2 Cloud-PT
i 2

Kax BHUIUM, H3 2-x KaHaJIOB, aKTHUBCH TOJBKO OJHWH. BTOpOﬁ 6y,ZleT KIaTb, IIOKa OTKaXXCT
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akTUBHBIN. TO eCcTh MBI TOObEMCSI HEKOW OTKa30yCTOWYMBOCTH, HO HE PEIIMM BOIIPOC C YBEITHUCHUEM
MPOITYCKHOM criocoOHocTH. J[a M BTOpO#i KaHal OyAeT MPOCTO Tak MpocTanBath. [IpaBuiiomM xopoiiero
TOHA SIBJISIETCSl TaKOM MOJXOM, 4TOOBI AJIEMEHTHI CETH He MpocTanBaid. ONTUMAIBHBIM pPEHICHUEM
OyzeT co3maTh W3 HECKOJNBKUX (PM3NYECKUX MHTEP(EHCOB OAWH OOJIBIION JIOTUYECKUH M MO HEMy
rousaTh Tpaduk. U Ha momoms npuxoaut Etherchannel. B OC Cisco 3 Buna arperupoBaHusi:

1. 1) LACP wmm Link Aggregation Control Protocol — ato otkpsiTeiii crangapt |EEE.
2. 2) PAgQP unu Port Aggregation Protocol — nipornipuerapusiii mpotokos Cisco.
3. Pyunoe arperuposanue.

Bce 3 Buna arperupoBanus OyayT BBIMOTHEHBI TOJIBKO B CIACAYIONIUX CIyJasiX:

. OpnunaxoBsiit Duplex

. OpuHakoBasi CKOPOCTb UHTEP(PENCOB

. Onunakossie pa3pemeHHsie VLAN-b1 u Native VLAN
. OnuHakoBbIN pexuM UHTEpdelcoB (access, trunk)

To ecTh MOPTHI JTOJDKHBI OBITH UACHTHYHBI JPYT APYTY.

Tenepp 00 ux ornuumu. IlepBbie 2 MO3BOJSAIOT AMHAMHMYECKH COTJIACOBATHCS M B Ciydae
0TKa3a KaKoro-TO M3 JIMHKOB YBEIOMHTB 00 3TOM.

PydaHoe arperupoBanue JenaeTcs Ha CTpax M PUCK aqMUHHCTpaTtopa. KomMmyTaTopsl He OymayT
HUYETO COTJIAacOBBIBATH W OyayT TMoyiaratbCs Ha TO, YTO aJIMUHHCTPATOP BCE IPEITYCMOTPEIL.
HecmoTps Ha 3TO, MHOTHE BEHIOPHI PEKOMEHIYIOT MCIOJb30BaTh UMEHHO PYYHOE arperupoBaHue,
TaK Kak B JJIOOOM cilydae Jyisl MPaBHIIBHOM paOOThI TOJDKHBI OBITH COOJIOIEHBI MPaBHIIa, OTMCAHHBIC
BBbIIIE, & KOMMYTaTopaM He€ MIpUJIETCS T€HEepUpOBaTh CIYXKEOHbIE COOOIIECHHUS Ui COTJIACOBAHUS
LACP wiu PAgP.

Hauny c¢ mporokonma LACP. UYrtoOsl oH 3apaboTayi, €ro HYXHO TIEpEBECTH B
pexum active wim passive. OTiindne peXkuMOB B TOM, YTO PEXUM active cpa3y BKIHOYAET MPOTOKOJ
LACP, a pexum passive skarount LACP, ecnmu o6Hapyxkutr LACP-coolbmienne ot cocena.
CooTBeTCcTBEHHO, 4YTOOBI 3apabotano arperupoBanre ¢ LACP, HyXHO 4YTOoObI 00a ObUTH B
peskume active, mubo oauu B active, a apyroii B passive. Coctasiio TabIHuKy.

Pesxum Active Passive
Active Ja Ja
Passive Ha Her

Teneps nepelineM k 1abopaTopke U 3aKpenuM B MPAKTHUECKON YacTH.

29650-24TT 2960-24TT
SW1 SW2

Ectb 2 xoMMyTaTOpa, coeMHEHHbIE 2 MpoBojamu. Kak BUAUM, OIMH JMHK aKTUBHBIA (TOPUT
3eJIeHbIM), a BTOpPOW pe3epBHBIN (TOpPUT OpaH)KEBbIM) H3-3a cpabareiBaHus mportokona STP. Oto
XOPOIIIO, IPOTOKOJ oTpadbareiBaeT. Ho Mbl XO0TUM 00a JIMHKAa 00bEMHUTH BOEANHO. Toraa mpoToKo
STP Gyner cuutaTh, YTO 3TO OJIMH NMPOBOJ U MIEpECTaHET OIIOKUPOBATb.
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3axo/lMM Ha KOMMYTaTOphI U arperupyeM MOPTHI.

SWi1(config)#interface fastEthernet 0/1 - 3axoaum Ha unTepdeiic
SW1(config-if)#shutdown - Beikitodaem ero (4ToObl He ObLIO IpobiieM ¢ TeM, yto STP Bapyr
ero 3a0J0KHUpyeT)
%LINK-5-CHANGED: Interface FastEthernet0/1, changed state to administratively down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/1, changed state to
down

SW1(config-if)#channel-group 1 mode active - co3maem untepdeiic port-channel 1 (3to u
OyneT BUpTYyalbHbI UHTEp(Eiic arperipoOBaHHOTO KaHalla) U MIEPEBOIUM €ro B pexuM active.

Creating a port-channel interface Port-channel 1 - nosBisiercs ciay:xeOHOE COOOIIEHHE O ero
CO31aHUMH.

SW1(config-if)#no shutdown - Bkirouaem unTEepdeiic.

%LINK-5-CHANGED: Interface FastEthernet0/1, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetO/1, changed state
to up

%LINK-5-CHANGED: Interface Port-channel 1, changed state to up
%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel 1, changed state to up
SWi1(config)#interface fastEthernet 0/2 - 3axoaum Ha BTOpoit HHTEpdEIic
SW1(config-if)#shutdown - Beikirouaem.

%LINK-5-CHANGED: Interface FastEthernet0/2, changed state to administratively down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/2, changed state
to down

SW1(config-if)#channel-group 1 mode active - onpezaensiem B port-channel 1
SW1(config-if)#no shutdown - Bitouaem.
%LINK-5-CHANGED: Interface FastEthernet0/2, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/2, changed state
to up

Ha »sToM HacTpolika Ha TEpBOM KOMMYyTarope 3akoHYeHa. [[Jsi TOCTOBEpHOCTH MOXHO HaOpaTh
komany show etherchannel port-channel:
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SW1#show etherchannel port-channel
Channel-group listing:

Age of the Port-channel = 00d:00h:08m:44s
Logical slot/port =2/1  Number of ports = 2

GC = 0x00000000  HotStandBy port = null
Port state = Port-channel
Protocol = LACP

Port Security = Disabled
Ports in the Port-channel:

Index Load Port EC state No of bits

------ + + + S
0 00 Fa0/1 Active 0
0 00 Fa0/2 Active 0

Time since last port bundled: 00d:00h:08m:43s Fa0/2

Buaum, 4ro ecth Takoi port-channel u B HeM mpuCyTCTBYIOT 00a mHTEpdEiica.
[lepexoauM KO BTOPOMY YCTPOMCTBY.

SW2(config)#interface range fastEthernet 0/1-2 - nmepexoauM K HacTpOWKe cpa3y HECKOJIbKUX
nHTEp(DENCOoB.

SW2(config-if-range)#shutdown - BeikiIOYaeM HX.
%LINK-5-CHANGED: Interface FastEthernet0/1, changed state to administratively down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetO/1, changed state
to down

%LINK-5-CHANGED: Interface FastEthernet0/2, changed state to administratively down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/2, changed state
to down
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SW2(config-if-range)#channel-group 1 mode passive - co3maem port-channel u nepeBoaum B
pexum passive (Bkimrountes, koraa noiayaut LACP-cooOrienue).
Creating a port-channel interface Port-channel 1 - untepdeiic coznan.

SW2(config-if-range)#no shutdown - oOpaTHO BKJIHOUaeM.
%LINK-5-CHANGED: Interface FastEthernet0/1, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/1, changed state
to up

%LINK-5-CHANGED: Interface Port-channel 1, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel 1, changed state
to up

%LINK-5-CHANGED: Interface FastEthernet0/2, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/2, changed state
to up

[Tocne sToro kanan cormacyercs. [locMoTpeTs Ha 3T0 MOKHO KomaHaou show etherchannel
summary:

SWil#show etherchannel summary

Flags: D - down P - in port-channel

| - stand-alone s - suspended

H - Hot-standby (LACP only)

R - Layer3 S - Layer2

U - in use f - failed to allocate aggregator
u - unsuitable for bundling

w - waiting to be aggregated

d - default port

Number of channel-groups in use: 1
Number of aggregators: 1

Group Port-channel Protocol Ports
------ + ——— S e

1 Po1(SU) LACP Fa0/1(P) Fa0/2(P)

3neck BUHO rpymniy port-channel, ucnonb3yemsril mpoTokom, nHTEpdEHCH 1 nX cocTosiHue. B
JaHHOM cityyae napameTrp SU rOBOpUT O TOM, YTO BBIIIOJHEHO arperupoBaHuE BTOPOIO YPOBHSA U TO,
4TO 3TOT MHTepQeiic ucnonp3yercs. A napamerp P ykaspiBaer, 4To MHTEp(ENHCH B COCTOSIHUU pOrt-
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channel.

29680-24TT 2960-24TT
SWi1 Sy

Bce nunku 3enenbie u aktuBHbIe. STP Ha HUX He cpabaThIBaeT.

Cpa3y mpenymnpexy, uro B packet tracer ects rimok. Cyrb B TOM, 9TO WHTEp(]EUCHl mocie
HacTpoMKH MOryT yiWTu B stand-alone (mapamerp I) u HHKak He 3aXOTAT M3 HEro BbIXOAUTH. Ha
MOMEHT HaIlMCAHUS CTATbU Y MEHS CIIYYMJICS ATOT TJIIOK U PEIIUIIOCh NIEPECO3IaHUEM JIA0bl.

Teneppr HemHOro yriyoumcst B pabory LACP. BxirouaeM pexuM CUMYJSIUU U BbIOMpaeM
TosbKO punbTp LACP, 4T00BI OCTaIbHBIE HE OTBJIEKAJIH.

@ SW1 = & PDU Information at Device: SW2

Physical | Config | CLI 0OSI Model | Inbound PDU Details

PDU Formats

PREAMBLE: DEST MAC SRC MAC:
101010...1011 0180.C200.0002 | 0090.0CAS.2901

10S Command Line Interface

~

1 iz up (eom
25

nected)
01 (bia 0090.0a5.2301)

TYPE:
0x8809

DATA (VARIABLE LENGTH) FCS:

ox0

zwloed 1/258

LAce
0 8 16 24 32 48 63 Bits
LACP |ver: 0x1| Actor: | Lem: 0x8000 Actor System:
0002.4A86.A9E3 Key: Ox1 0x8000
Port: 0x1 0x40 Reserved Partner: | Len
0x8000 Partner System: 000C.CF52.6E58
Key: 0x1 0%8000 Port: 0x1 oxo
Reserved Colitr: | Len: MaxDelay:

cutput flow-control is off
04:00:00
05, cutput hang never

Reserved

Termtr: | Len

Reserved

Copy Paste

Bumgum, uto SWI1 ortmpasnser coceny LACP-coobmenne. CmotpuM Ha moje Ethernet. B
Source on 3ammceiBaeT cBoii MAC-aapec, a B Destination mynpTukacToBbild aapec 0180.C200.0002.
Otot aapec caymaer npotokoia LACP. Hy u Beiie uaer «anunHas noptsaka» ot LACP. S ne 6yny
OCTaHABIMBATHCS HA KAXKIOM I0JIe, a TOJIBKO OTMEUY T, KOTOpbIe, Ha MOU B3I, BaxKHbL. Ho mepen
3TUM mapy cjoB. BoT 3To cooOmieHne HCHOoJBb3YeTCsl YCTPOWCTBAMHU Ui MHOTHX Leneil. ITo
CUHXpOHM3AIMs, cOOp, arperamus, NpoBepKa aKTUBHOCTU M Tak jAajee. To ecThb y Hero HEeCKOJIbKO
¢byukuuii. 1 BOT mepen Tem, Kak 3TO BCe HAUMHAET paboTaTh, OHU BBHIOMpAIOT ceOe BUPTYAIbHBIH
MAC-aapec. OOBIYHO 3TO HAMMEHBIIIMI W3 UMEIOIIUXCS.
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Port Link VLAN IP Rddress MRC Rddress Port Link VLAN IP Rddress MRC Address
FastEthernet0/1 Up 1 - 0090 _0CRS5.2501 FastEthernet0/1 Up 1 - 0050.0F25.1C01
FastEthernetl/2 Up 1 - 0030.0CAS.2302 FastEthernet0/2 Up 1 - 0050.0F25.1C02
FastEthernet0/3 Down 1 - 0090.0CR5.2503 FastEthernet0/3 Down 1 - 0050.0F25.1C03
FastEthernet0/4 Down 1 - 0090.0CRS5.2504 FastEthernet0/4 Down 1 - 0050.0F25.1C04
FastEthernetl/5 Down 1 - 0030.0CAS.2305 FastEthernet0/5 Down 1 - 0050.0F25.1C05
FastEthernet0/6& Down 1 - 0030.0CR5.2906 FastEthernetl/& Down 1 - 0050.0F25.1C06
FastEthernetd/7 Down 1 - 0090_0CRS5.25307 FastEthernet0/7 Down 1 - 0050.0F25.1C07
FastEthernetl/2 Down 1 - 0030.0CRE. 2308 FastEthernet0/8 Down 1 - 0050.0F25.1C08
FastEthernet0/% Down 1 - 0090_0CRS5.2505 FastEthernet0/9 Down 1 - 0050.0F25.1C0%
FastEthernet0/10 Down 1 - 0090 .0CRS.250R FastEthernet0/10 Down 1 - 0050.0F25.1C0L
FastEthernet(/11 Down 1 - 0030.0CAS._Z230B FastEthernet0/11 Down 1 - 0050 _0F25_1COB
FastEthernet0/12 Down 1 - 0090.0CR5.290C FastEthernetl/12 Down 1 - 0050.0F25.1C0C
FastEthernet0/s13 Down 1 - 0030.0CAS.Z230D FastEthernet0/13 Down 1 - 0050.0F25.1C0D
FastEthernet0/14 Down 1 - 0090.0CAS.290E FastEthernet0/14 Down 1 - 0050.0F25.1C0E
FastEthernet0/15 Down 1 - 0090.0CR5.290F FastEthernetl/15 Down 1 - 0050.0F25.1CO0F
FastEthernetl/16& Down 1 - 0030.0CAS.2310 FastEthernet0/1l8 Down 1 - 0050.0F25.1C10
FastEthernet0/17 Down 1 - 0050.0CR5.2911 FastEthernetl/17 Down 1 - 0050.0F25.1C11
FastEthernet0/18 Down 1 - 0030.0CR5.2912 FastEthernet0/18 Down 1 - 0050.0F25.1C12
FastEthernetd/13 Down 1 - 0080.0CAS. 2313 FastEthernet0/13 Down 1 - 0050.0F25.1C13
FastEthernet0/Z0 Down 1 - 0090.0CR5.2514 FastEthernet0/20 Down 1 - 0050.0F25.1C14
FastEthernet0/21 Down 1 - 0050.0CR5.2915 FastEthernet0/21 Down 1 - 0050.0F25.1C15
FastEthernetl /23 Down 1 - 0030 _0CARS _Z31& FastEthernet0/ /22 Down 1 - 0050.0F25.1C1&
FastEthernet0/23 Down 1 - 0030.0CR5.2917 FastEthernet0/23 Down 1 - 0050.0F25.1C17
FastEthernetl/24 Down 1 - 0030.0CAS.2318 FastEthernet0/24 Down 1 - 0050.0F25.1C18
GigabitEthernet0/1 Down 1 - 0090_0CR5.2515 CigabitEthernet0/1 Down 1 - 0050 _0F25_1C1%
GigabitEthernet0/2 Down 1 —— 0090_0CRS.25910 GigabitEthernet0/2 Down 1 —— 0050.0F25.1C1L
I'Jlaﬂl Down 1 <not Set> 0002.4BSE.BSE?J I'Jlanl Down 1 <2c:t et 000C.CF52.6E5EB ]
Port-channel 1 Up 1 <not setr ODED.A3Z8_R7D4 Port-channel 1 Up 1 <not set> 0002 _4RRB_BCED
Hostname: SW1 Hostname: SW2
Physical Location: Intercity, Home City, Corporate Office, Main Wiring Closet || Physical Location: Intercity, Home City, Corporate O ce, Main Wiring Clo:
. i
2960-24TT 2960-24TT
SWi1 SW2
B BoT 5TM anpeca onu OynyT 3anucsiBaTh B oyt LACP.
® SW1 = B
Physical | Config | cLI New Cluster Move Object Set Tiled Background
10S Command Line Interface PDU Information at Device: SW2 B

TR = om e - inbound #0U Deris

Parcner's information: PDU Formats
1aCP porc Admin Oper Port

St P peieriey e T ge  key ey Tumber Ethernet 1t

e e s ol i s i T e

101010...1011 0180.C200.0002 | 0080.0CAS.2901

2ge of the port in the current stave: 00d:00R:3Sm:l3s

rassnermesaa: e DATA (VARIABLE LENGTH) es:

Channel group Mode = Astive Cechangs = -

Port-channel = Dol - - Psudo port-channel =

Fos srasaset - zace o N\ s w om s s s

Flags: S - Device is sending Slow LACEDUs F - Device is sending fast wace Neri 0t | ators | e | 0x8000 | _ctor System:

LacEDUs

SE3 Key: Ox1 |

0x8000

Porti Oxi \Y| 0x40 | Reserved | Partner: | _Len:
A - Device is in active mede. - Devies iz in passive
.y e v 0x8000 Partner System: D00C,CF52.6E58
oo | [ reme | | gl Key: 0x1 0x8000 | Potioa 0x0
e ﬁzm‘ Reserved Colltr: | Len: |  MaxDelay: |
Sw1 Sw2 Reserved
Termtr: | ten: |
@ sw2 =
[ Physical | config | cur |
Reserved
10S Command Line Interface
T - Devics 15 in setive mode. T - Device 1s in pasaive 5
mode .
ZLocal informscion:
IACE port  Admin  Oper  Port
ozt
ozt Flags State  Eriority Rey Key  Mumber
state
Fa/1 = doun 2768 0x0 o0 oL
Partner's informatien:
1aC2 port Admin Cpar Doxt
ozt
ozt Flags  Pricrity Dev ID Age ey  Key  Mambez
State i
Fao/l 5 33765 0002 4856 A5E5 R 7
Ags of the porc in the currsnt seats: 00d:00R:3Em:Sés
FastZthernet0/2: v
Bort scate >
Channel group Mode = Active Geenangs = - Copture / Forward
Fori-chamnel = Pol & = - seudo -,
sl LastStatus  Source Destination  Type Color Time(sec) Periodic  Num

-

Ganarie

>

Toaale PDU List Window

C xomy 3TO MOXET He cpa3y Jie3eT B rojoBy. C kapTuHkamu aymaro noserye jisbker. B CPT

HEMHOTO KpuBOBarTo nokazad Gopmat LACP, moaTtomy npuBeny CKpUH pealbHOTO Jamria.
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4 |ink Aggregation Control Protocol
LACP Version Number: @xel
Actor Information: @x@l
Actor Information Length: @xl4
Actor System Pricrity: 32768
Actor System: aa:bbicc:98:01:80 (aa:bb:cc:@@:81:00)
Actor Key: 1
Actor Port Priority: 32768
Actor Port: 2
» |Actor State: @x3d, LACP Activity, Aggregation, Synchronization, Collecting, Distributing
[Actor State Flags: **DCSG*A]
Reserved: @eaaee
Partner Information: @xe2
Partner Informaticn Length: 8x14
Partner System Priority: 32763
Partner System: aa:bb:cc:@9:82:8@ (aa:bb:cc:9@:82:08)
Partner Key: 1
Partner Port Priority: 32768
Partner Port: 2
© Partner State: @x3c, Aggregation, Synchronizaticn, Collecting, Distributing
[Partner State Flags: **DCSG™*]
Reserved: @20080
Collector Information: @xe3
Collector Information Length: ex1e
Collector Max Delay: 32768
Reserved:
Terminator Information: @xee
Terminator Length: @xea
Reserved:

Boigenennas crpouka MOKasbiBaeT Mjs KakoM MMEHHO IIeid ObUIO TOCTIaHO JaHHOE
coobmieare. Bor cyrb ero pabotel. Temeps 3TO eauHbBIN JTormyeckuii mHTepdeiic port-channel.
Mo>kHO 3aliTH Ha HETO M YOS AUTHCSI:

SWi1(config)#interface port-channel 1
SW1(config-if)#?

arp Set arp type (arpa, probe, snap) or timeout
bandwidth Set bandwidth informational parameter
cdp Global CDP configuration subcommands
delay Specify interface throughput delay
description Interface specific description

duplex Configure duplex operation.

exit Exit from interface configuration mode
hold-queue Set hold queue depth

no Negate a command or set its defaults
service-policy Configure QoS Service Policy
shutdown Shutdown the selected interface
spanning-tree Spanning Tree Subsystem

speed Configure speed operation.

storm-control storm configuration

switchport Set switching mode characteristics
tx-ring-limit Configure PA level transmit ring limit

W Bce neiicTBuUs, TPOU3BOIUMBIE HA JAHHOM MHTepdeiice aBToMaTnyecku OyIyT IPUBOIUTH K
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M3MEHEHMsIM Ha (pu3nueckux noprax. Bor nmpumep:
SW1(config-if)#switchport mode trunk

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel 1, changed state to
down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel 1, changed state
to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/1, changed state
to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/1, changed state
to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/2, changed state
to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/2, changed state
to up

Crouno mepeBectu port-channel B pexkum trunk u OH aBTOMAaTHYECKH TOTSHYJ 3a COOOM
¢busnueckue uaTepdeiicer. Habupaem show running-config:

SWil#show running-config
Building configuration...

Current configuration : 1254 bytes

!

version 12.2

no service timestamps log datetime msec
no service timestamps debug datetime msec
no service password-encryption

I

hostname SW1
!

spanning-tree mode pvst
|

interface FastEthernet0/1
channel-group 1 mode active
switchport mode trunk
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!

interface FastEthernet0/2

channel-group 1 mode active

switchport mode trunk

!
KAEEEEEEAEIIAIIAAAAAAAAAAAAAAAAAAAAAAAAAAAX K
interface Port-channel 1

switchport mode trunk

!

W neiicTBUTENBEHO 3TO TaK.
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H3menenns B paGoueii mporpaMme y4eOHOH AHCHHIIHHI
MJK.01.02 OPTAHU3 AN, MPUHIIUIIBI TIOCTPOEHUS U
P YHKIIMOHUPOBAHUS KOMIILIOTEPHBIX CETEN

cnenuanabHocTH 09.02.06 «CeTeBoe H cHCTEMHOE AIMHHHUCTPHPOBAHHE)
B paGouyro mporpammy ydebuoi mucrmmaunsl MJIK.01.02 OPIAHUM3AIIAA,
[IPUHITUIIBI TIOCTPOEHUSI W OYHKIIMOHUPOBAHMSI KOMIIBIOTEPHBIX

CETEHU BHOCATCA CAENYIOIINE U3MEHEHH:

OcHOBaHUA BHECEHUA
IOOMOJHEHUH U U3MEHCHHIH

Paznen PIIJI, B KoTopsIit
BHOCATCS H3MEHEHHS

CO,Z[Gp}KaHHB BHOCHUMEBIX
IOTIOJIHEHUH, N3MEHEHHNHA

[Ipennoxenue
paboTonarens

IIpennoxxeHue cocTaBUTENA
IpOrpaMMEI

IIprobperenue HOBOM
JIUTEpaTypsl, 0OHOBIEHHE
nepeyuns jgureparypsl 3b5C

I1.5 Ilepeyens OCHOBHOIL U
JIONIONMHUTENBHOM yueOHOM
JIUTEPATYPEI, HEOOXOIUMOH
JUISL OCBOEHUS JUCIUILIAHEL
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JTUTEPATYPhI
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PETIEH3MA

Ha pabouyro nporpaMMy yueOHOH JUCIMTUTHHEL
MJIK.01.02 Oprasusanus, IpHHIHUIE TOCTPOSHUS U QYHKIHOHIPOBAHUA
KOMIIBIOTEPHBIX CETEH
s cnermansHocTH 09.02.06 CeteBoe M CHCTEMHOE aIMUHUCTPUPOBAHKE

PaGouas mporpamma ydeOnoi aucrmmmuEel MJIK.01.02 Oprasmsanus,
NPUHIMIBL  TIOCTPOEHMST ¥  (YHKIMOHMPOBAHMS  KOMIIBIOTEPHBIX — CeTeH
coorerctByer ~®I'OC  CHeNHanbHOCTH — CPEJHEr0  IPO(ECcCHOHANBLHOTO
obpazopanust  09.02.06 «CeTeBoe W  CHCTEMHOE  aAMHHHCTPHPOBAHHCY,
YTBEP)KJIEHHOr0 IIpEKa3oM MuHHCTepcTBa 00pasoBaHUs U HayKH Poccuiickon
Denepamuu o «09» nexabpst 2016 r. Ne 1548, sapeructpupoBan B MUHHCTEPCTBE
toctunmu 26.12.2016 1. (per. Ne 44978).

B paGouyio mporpamMMy y4eOHOM MMCHHIUIHHBI BKIIOUEHBl DPa3/Ielbl
«[lacmopr paboueif mporpammsl yd9eOHOH muCIMIUIMHED, «CTpyKTypa H
comepxkaHue y4eOHOM JUCIHMILIMHBD, «OOpasoBaTelbHBEIE — TEXHOJOTHI,
«VCIOBHS peanm3allid [porpamMMmbl ydeGHOH aucnurmHe, «llepedeHs
OCHOBHBIX M HOMOJHHUTENBHBIX HH(GOPMAI[MOHHBEIX HCTOYHHKOB, HEOOXOIMMBIX
JUISL OCBOEHMSI AUCIHUILTHHED, «MeToidecKue peKOMeHJallik 00y atoIuMCes TI0
OCBOEHHIO TUCITUIIMHEDY, «OIIeHOUHEIe CpeCcTBa I KOHTPOJIS YCIIeBaeMOCTI) H
«JlomonuuTensHOE 00ECTIeYeHHE JUCIUTUITAHBD?.

CrpykTypa W cojepkanue pabouedl MpOrpamMMbl COOTBETCTBYIOT LEJIM
oGpasoBarensHoi mporpammel CIIO mo cmemmansHoctn 09.02.06 «Cerepoe u
CHCTEMHOE aIMUHHCTpUpOBaHue» U Oymymed mpodecCHOHATBHON AeATENbHOCTH
CTyZIEHTA.

O6veM paboueii mporpamMMel —y4eOHOM  UCHUIIIMHBI  ITOIHOCTBIO
COOTBETCTBYeT y4eGHOMY IUIaHy MOATOTOBKH IO JIAHHOH crelansHOCTH. B
IIpOrpaMMe YeTKO c(hOpMyIMpPOBaHBI LEH O0YHeHHUs, a TAKKEe MPOTHOUPYCMBIC
pe3ynbTaThl 00ydeHHUs 110 JUCIUILIINHE.

Ha ocHOBaHHMHM ITPOBEIECHHON SKCIEPTH3a MOXKHO CHeNaTh 3aKII0OYEeHHE, TTO

pa6ouas nporpamma yae6Ho qucnummuast MJIK.01.02 Opranusanys, IpHHIATIE]
IOCTPOEHMS U (DYHKIMOHHPOBAHHSA KOMIIBIOTEPHBIX CETeH IO CHElHAlbHOCTH
09.02.06 «CereBoe ¥ CHUCTEMHOE aIMHHHCTPUPOBAHHEY COOTBE:TGTBYGT-
TpeGOBaHMSIM  CTaHAapTa, MPOQeCcCHOHANBHBIM TpeboBaHUSAM, a  TaKKe
COBpPEMEHHBIM TPeOOBaHHUIM PBIHKA TPY/a.
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PELIEH3M

Ha pabouyro MporpaMMy y4eOHOW TUCIAILTHHEL
MJIK.01.02 Oprasusaijis, IPUHIMIE TOCTPOEH!S ¥ QyHKIHOHMPOBAHUS
KOMITBIOTEPHBIX CETEN
st crreransHocTH 09.02.06 CereBoe U CUCTEMHOE aIMUHHACTPUPOBAHNIE

PaGouast mporpamma yueGHol mmermmmaner MJIK.01.02 Oprasuzanys,
NPUHIMNGL  TIOCTPOGHMS W (QYHKIUOHMPOBAHMA  KOMIIBIOTEPHBIX ceTen
coorerctByer @I'OC  crHenuajbHOCTH  CPEIHETO IpodecCHOHATBHOTO
obpazopanust  09.02.06 «CereBoe ¥  CHCTEMHOE aNMHHHCTPHPOBAHHED,
YTBEpIKJIEHHOTO MPHUKa3oM MUHHUCTEPCTBA 00pa3oBaHKs W HAyKH Poccuiickon
@eneparmn o «09» mexabps 2016 r. Ne 1548, 3aperucTpupoBan B MuHUCTEPCTBE
roctanun 26.12.2016 1. (per. Ne 44978).

B pabouyio mporpaMMmy yd4eOHOW [UCLMIUIMHBEI BKIFOYEHBl DPa3JCIIBI
«Ilacriopr pabodelt IporpaMMbl y4eOHOH IUCIMIUIAHBLY, «CrpykTypa #
comepikanpe yueOHONM — AMCHHMIUIMHED, «OOpa3oBaTellbHBIE — TEXHOIOTHHY,
«YCIOBHS peanu3alldiM [pOTpaMMbl  yd4eOHOH —IMCHMIUIMHED, —«llepedeHsb
OCHOBHBIX M IOMONHHTENBHBIX HH(GOPMAIIMOHHBIX HMCTOYHHKOB, HEOOXOMMMBIX
U OCBOEHHS AUCITUIUIMHED, «MeTonudeckie peKoMeHauy 00yJarouMes 1o
OCBOEHHIO JUCITUILIAHEDY, «OLIeHOYHbIe CPeACTBa IS KOHTPOIIA yCIIEBAEMOCTI)
«JlononuUTENbHOE O0eCTIeYeHNE TUCIUTIINHBDY.

CrpykTypa M cojepxkanue pabouedl MporpaMMbl COOTBETCTBYIOT LEJIAM
obpazosarensHoil mporpammbl CIIO 1o crenuanbHOCTA 09.02.06 «CeteBoe Hu
CHCTEMHOE aIMHUHUCTPUpOBaHKe» U OyAyliei mpopecCHOHAIBHON JeATENbHOCTH
CTyIeHTA.

O6beMm pabouedt mporpaMmpl — y4eOHOW — OUCIMIUIMHBI  MOJHOCTBIO
COOTBETCTBYeT yueOHOMY IUIaHy IOJIOTOBKM MO JaHHOH CIEIMalbHOCTH. B
mporpamme 4eTko chopMyTHpPOBAHEI ey O0ydeHHs, a TakKe MPOTHO3UPYEeMBbIC
pe3yIbTAThl 00yUYEeHHUS 110 TUCLHIUIINHE.

Ha ocHOBaHMHM IIPOBEIEHHON dKCIIEPTU3a MOXKHO C/eNaTh 3aKIIOUCHUE, ITO

pabouast mporpamma yaeGHoit pucrmmmaasr MIK.01.02 Opranusanys, IpAHIAIIE]
MOCTPOSHHA U (DYHKIMOHHPOBAHMS KOMIBIOTEPHBIX CETeH IO CIEeLUaIPHOCTH
09.02.06 «CereBoe M CHCTEMHOE AaJIMHHHMCTPHPOBAHHE»  COOTBETCTBYCT
TpeGoBaHWAM  CTaHAapTa, MHPO(hecCHOHATBHBIM TpeGoBaHHAM, a TaKkKe
COBpEMEHHBIM TpeOOBaHUAM PBIHKA TPY1a.

JHupexrop OO0 «busHec acCUCTEHT»
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