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1. OBIIIASI XAPAKTEPUCTUKA TIPUMEPHOM PABOYEN ITPOT'PAMMBI
MNPO®ECCHUOHAJIBHOI'O MOAYJIA

«IIM.01 BBITIOJTHEHUE PABOT IO TPOEKTUPOBAHUIO CETEBOM
NHOPACTPYKTYPBD»
1.1. llesb ¥ muIaHUpyeMble Pe3yJIbTAThI 0CBOEHUSI MPO(eCCHOHATBLHOT0 MOTYJIsI

B pesynbpraTe nzydeHus npoQpeccuoHaIbHOI0 MOIYNS CTYAEHT JOJKEH OCBOUTH OCHOBHOW BHJ
NESTeNbHOCTH BpimonHeHne paboOT 1O TNPOEKTUPOBAHUIO CETEBOM HHQPPACTPYKTYpbl U
COOTBETCTBYIOIINE eMy OOIINe KOMIIETEHIIMN U MPO(ecCHOHAIbHBIE KOMITETCHIIHN:

1.1.1 TlepevyeHb OOIMUX KOMITETCHITUH

OK 1.BsiGupathk criocoObl pemieHus 3a1ad npopeccuoHanbHON eATeNbHOCTH, TPUMEHUTEIIBHO
K pa3jIN4HbIM KOHTEKCTaM

OK 2.0OcymiecTBiATh MOUCK, aHaJIU3 W HHTEpIpeTanuio HHPOpMaluu, HEOOXOAUMOW IS
BBITIOJIHEHUS 3a71a4 TPO(HEeCCUOHATILHOM JesITENbHOCTH

OK 3.IlmanupoBaThb M peaan30BBIBaTh COOCTBEHHOE MMPOQPECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 4.PaboraTh B KOJUIEKTUBE U KOMaHze, 3()p(PEeKTUBHO B3aWMOAECWCTBOBATH C KOJUIETaMH,
PYKOBO/JICTBOM, KJIMEHTaMH.

OK 5.0cymecTBisITh YyCTHYIO W NMHCBbMEHHYK) KOMMYHHUKALIMIO HAa TOCYJAapCTBEHHOM S3BIKE C
y4eTOM 0COOEHHOCTEH COLMALHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 6.IIposBasiTh  TpaXAAHCKO-MIATPUOTHYECKYIO TMO3UILHI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAJAUIIMOHHBIX 00II€YeIOBEUECKUX [IEHHOCTEH.

OK 7.CopeiicTBOBaTh COXPAaHEHHIO OKpY)KAIOIIEH cpeibl, pecypcocOepekennio, 3PpQGeKTuBHO
JIEMCTBOBATh B YPE3BbIYANHBIX CUTYyAIUAX.

OK 8.Hcnonb3oBath cpenctBa GU3MIECKON KYJIbTYPHI JJI COXPAHEHUS U YKPETIJICHUS 3710 POBbS
B TMpoliecce MpodeccHoHaTbHON NeATeNbHOCTH U TMOJJIep)KaHHEe HEO0OXOIUMOro YpPOBHS
¢buznyecKoil MoAroTOBIEHHOCTH.

OK 9.Ucnonp30oBath HHPOPMAITMOHHBIE TEXHOJIOTHH B IPO(PECCHOHATBLHOM IeITEIbHOCTH

OK 10.ITomp3oBatbcst  mpodeCCHOHATBHOW — JIOKYMEHTAallMe Ha TOCYIapCTBEHHOM |
MHOCTPaHHOM $I3BIKE.

OK 11.ITnmaaupoBath NpeanpHHAMATEIBCKYIO ICITSIBHOCTD B MpodeccHoHaNbHOU cepe

1.1.2. Tlepeuens mpodeCCHOHATBHBIX KOMIICTCHITHI
BJI 1.BeimostHeHHE paboT M0 MPOSKTHPOBAHHUIO CETEBON MHPPACTPYKTYPHI

[1K 1.1.BbINOIHATH IPOEKTUPOBAHUE KaOEIbHOM CTPYKTYPbl KOMIIBIOTEPHO CETH.

IIK 1.2.0cymiecTBisATh BBIOOp TEXHOJOIMH, HWHCTPYMEHTAIbHBIX CpPEICTB U  CPEICTB
BBIUMCIIUTEILHOW TEXHUKH MPH OPraHU3alliK Ipolecca pa3paboTKU U MCCIel0BaHUs 00bEKTOB
poheccHOHaTBHON 1eATEIbHOCTH

IIK 1.3.06ecneunBath 3amiMTy HHPOpPMAlMM B CETH C MCIOJIb30BAaHHEM MPOTrPaMMHO-
anmapaTHbIX CPEJICTB.

IIK 1.4.IlpuHuMare y4yacTue B HPUEMO-CIAATOYHBIX MCIBITAHUSX KOMIBIOTEPHBIX CeTed u
CeTeBOro O0OOpYIOBaHUS pa3IMYHOIO YPOBHS M B OLEHKE KayecTBAa W SKOHOMHUYECKOH
3P PEKTUBHOCTH CETEBON TOMOJIOTHH.

I[IK 1.5.Bbmonssars TpeOOBaHUS HOPMATHBHO-TEXHHYECKON JOKYMEHTAllUM, HMETb OIIbIT
oopMIIeHUS TPOEKTHOMN TOKYMEHTAIUH.

W3 yvacoB BapMaTMBHOW YacTM MO 3ampocy paboroaarteneil BeneHsl moaynu MK 01.03
Ochosbl npoOeKmMupo8anus KOMNbIOMEPHLIX CUCeM U cemeli, HANPaBICHHbIM Ha yriyOneHue
dbopmupoBanus mpodeccuonanpubix kommereHmwit 1K 1.1, 1.2, 1.4, 1.5 u MJK 01.04
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Cucmemvl  a8MOMAMU3UPOBAHHO20 — NPOEKMUPOBAHUs,, HANIPABICHHBIM Ha  yriyOneHue
dbopmupoBanus MPO(HEecCHOHATHLHBIX KOMIETSHIIUH 1.2.

1.1.3. B pe3ynbrare 0cBOCHUS POPECCHOHATBHOTO MOIYJIS CTYICHT J0JIKEH:!

HNmets
MPaKTUYECKHUI
OTIBIT B

IIPOCKTUPOBAHUN APXUTEKTYPBI JIOKAJIBHOM CETM B COOTBETCTBUM C
MIOCTaBJICHHOH 3aadeii;

YCTaHOBKE M HACTPOMKE CETEBBIX MPOTOKOJIOB U CETEBOTO 00OpPYIOBaHUS B
COOTBETCTBUHU C KOHKPETHOM 3a4a4ei;

BbIOOpE TEXHOJIOTUH, WHCTPYMEHTAIbHBIX CpPEACTB NpU OpraHu3alyu
nporecca NccieI0BaHus 0OBEKTOB CETEBOM MHPPACTPYKTYPHI;

oOecrieyeHnH 0€30MaCHOT0 XpaHEeHUs U Nepejaud MH(pOpMaIuy B JIOKAJTbHON
CeTH;

HUCIIOJIB30BaHUHU CIICIIMAJIBHOI'O mporpaMMHOIO obecreueHus JJISL
MOACIIMPOBAHUS, ITPOCKTUPOBAHNA U TCCTUPOBAHUA KOMIIBIOTCPHBIX cereil.

yMETh

IIPOCKTUPOBATH JIOKAJIbHYIO CCTh, BBI6I/IpaTB CETEBBIC TOIIOJIOTHH,

WCIOJIb30BaTh MHOTO()YHKIIMOHATbHBIE TPUOOPHI MOHUTOPUHTA,
[IPOrpaMMHO-aNIapaTHbIE CPEICTBA TEXHUUECKOTO KOHTPOJIS JIOKAIbHON
CeTH.

3HaTh

0O0I1T1e TPUHIIKMITBEI TTOCTPOCHUST CETEH, CETEBBIX TOTIOJOTHUH, MHOTOCIOWHOM
mozenu OS], TpeOboBaHMI K KOMITBIOTEPHBIM CETSIM;

APXUTEKTYPY MPOTOKOJIOB, CTAHAAPTU3AIMHI CETEH, ATANIOB MPOSKTUPOBAHUS
ceTeBOr MHPPACTPYKTYPHI;

0a3oBEIE IIPOTOKOJIbI U TEXHOJIOTUH JIOKAJIbHBIX ceTeﬁ;
IIPUHIUITBI ITIOCTPOCHUA BBICOKOCKOPOCTHBIX JIOKAJIbHBIX CeTeﬁ;

CTaHAApThI Kalerneil, OCHOBHbIE BUbl KOMMYHUKAIIMOHHBIX YCTPOMCTB,
TEpPMHUHOB, MOHSTHUI, CTAHAPTOB U TUIIOBBIX SJIEMEHTOB
CTPYKTYPHUPOBAHHOM KaOEIbHOI CUCTEMBI.

1.2. Konu4vecTBO 4acoB, 0TBOIMMOE HA OCBOEHHE NMPO(ecCHOHAIBLHOI0 MOAYJIsI

Bcero vacos 796

N3 Hux BO B3auMoAecTBUU ¢ nipenogaBareneM — 440 4,

CaMOCTOSITENILHOM paboThl — 50 4,

1abopaToOpHO-TIPAKTHUECKUX 3aHATHI — 198 u

Ha ocBoenne M/IK. 01.01 132
Ha ocoenue M/IK. 01.02 250
Ha ocBoenue MJIK. 01.03_84
Ha ocBoenue MJIK. 01.04_66

Ha MpakTUKH — 252 4., B ToM yncie yueOnytro 108 4. u mpousBojacTBeHHYIO 144 u.

Koncynbrammuu -36 4, [IMA- 184




2. CTpyKTYypa M coiep:kaHHe NPO(PecCHOHAIBLHOI0 MOAYJIsI
2.1. CTpykTypa npoeccuoHaJILHOI0 MOLYJIsI .
«IIM.01 BBIITIOJIHEHUE PABOT I1O TPOEKTHPOBAHUNIO CETEBOU HH®PACTPYKTYPBD»

3aHATHS BO B3aMMOJICHCTBHY C TIPEMOJABATENEM, YaC Camocroar | Koucynbra [IMA
CJIbHasA nn
Komsr Cymmaps Obyyenue no M/IK Tlpaxmuxu paGora®
npoeccroHaIbH Haunmenoanus pasnenos bl 00BEM Jlabopato IIpousBoacTBeHHas
BIX O0IINX § npo¢eCCHOHATBHOTO MOYJIS HATpY3KH, | o PHBIX U KypcoBbix YuebHa (ecau
KOMIICTCHITHI Jac. MpaKTHIe pabor ST npeoycmompena
CKHX (IpoeKToB) paccpedomoyennas
3aHATHI npaKmuKa)
1 2 3 4 5 6 7 8 9

IIK 1.1-ITIK MJIK 01.01 4 6
15 KommnwrotepHsie cetn 132 114 50 8
OK 01-11
IK 1.1-TIK MJIK 01.02 Opranuzanyus, 250 190 90 30 32 22 6
15 MIPUHIIUTIBI TIOCTPOCHUS U
OK 01-11 (G YHKIIMOHUPOBAHUS

KOMITBIOTEPHBIX CETEH
IIK 1.1, 1.2, M/IK 01.03 Ocrossi 84 74 32 6 4
14,15 NPOEeKMUPOBaHUsL
OK 01-11 KOMNbIOMEPHBIX CUCmeM U

cemell
K 1.2 M/IK 01.04Cucmempt 66 62 40 4
OK 01-11 aABMoOMAmMu3UPOBAHHOCO

NPOEKMUPOBAHUSL
IK 1.1-TTIK VYyeOHas mpakTuka (1o 108 108
1.5, OK 01-11 | mpoduito cenuanabHOCTH)
IIK 1.1-TIK [IpousBoacTBEeHHAs 144
15 MpaKkTHKa (0 IpodUITIo 144
OK 01-11 CIEIUATLHOCTH)
DKk3aMeH KBaTu(UKAIIMOHHBIN 6 6
Bcezo: 796 440 212 30 108 144 50 36 18

1 O6beM camocTosITenBHOI paGoThI 0GYUAIONNXCS ONPEIEIISETCsS 00pa3oBaTeIbHOI OpraHu3anyeii B cOoTBeTCTBIH ¢ TpeGoBarmsamu ®I'OC CITO B 11 pesenax oGbeMa yaeOHOi

JVCIUIUINHBI B KOJIMYECTBE YacOB, HEOOXOMMOM ISl BBITTOTHEHNS 3a/IJaHAH CaMOCTOATEIBHON pabOThI 00YJaIOMNXCs, MPETyCMOTPEHHBIM TEMaTHYECKHM TUTAaHOM U COJepKaHneM
y4eOHOM TUCIUIUIMHBI (MEXIUCIHUIUTHHAPHOTO Kypca).




2.2. HHCTPYKIUA
10 COCTABJIEHHIO padoueil MPOrpaMmMbl y4eOHOMH TMCHUNIMHBL/ TIPO¢eCCHOHATBHOT0 MOTYJIs

PaGoyas mporpamma mo y4eOHOU auciuIuinHe/mpodeccuonaibHomy moaymo (aanee — PIT VI/TIM) — yueOHO-METOIUYECKU TOKYMEHT,
COCTaBJICHHBIN B COOTBETCTBUHU C YU4EOHBIM IIJIAHOM, B KOTOPOM OTpa)kK€Ha MOCIIEA0BATEIbHOCTh U3YUEHHUS U paclpeesieHueo0bemMa BpeMEHHU 10
pasnenam u temam. KommaectBo gacoB no PIT YI/TIM Bkimowaer 00bEM 00pa3oBaTeIbHON MPOTrpaMMBbl, COCTOSIIIIUN U3 CyMMapHOU y4eOHOM
Harpy3Ku BO B3aUMOJEWCTBHHU C MPEIOIaBATENEM U CAaMOCTOATEIbHON pabOTHI.

®opma PIT YVI/TIM sBasercst enunoit ans npenogasatenein [AIIOY CO «TUIIK». PIT VI/IIM Boctpebyercst mpenoaaBareiaeM IpH
MMPOEKTUPOBAHUHU UM 00pPa30BATEIHLHOMN JACSITEIILHOCTH U SBIISETCS COCTaBHBIM KOMIIOHEHTOMOOPA30BaTEIbHON MPOTPAMMBEI.

[Tpu coctaBnenuu PI1 Y ]I/TIM HeoO6X0aAMMO y4eCTh CIETYIOIIEE:

1. Paccmotpenue u oocyxaenne PIT V]I/TIM ocymecTBasieTcs: exxeroqHo Ha 3acemaanusx pabouux rpymnn OIl cooTBerctBytromero mpodus. PIT
YJI/TIM ytBepkIaeTcss TMPEeKTOPOM, YTO OTPaKaeTCs Ha BTOPOM JIUCTE.

2. B rpadpe Nel «HanmeHoBaHue pa3/ieiioB U TEM»IIOCIIENIOBATEIRHO TUIAHUPYETCSI BECh MaTeprail padoveid porpaMMbl, pacipe/IesICHHBIHN 10 pa3/ieam
Y TEMaM.

3.B rmpade Ne2 «Conepxanue ydeOHOro Marepuaia, J1abopaTopHble  pabOTBI M TMPAKTHYCCKHE 3aHATHS, KypcoBas paboTa (IPOEKT)»
TIOCIIeIOBATENBHO TUIAHUPYETCS BeCh MaTepuall paboyeil mporpamMMel, paciipe/ieNIeHHbIN M0 TUAAKTHYECKUM eIMHUIaM (Boripocam), Ne jabopaTtopHbIX
padoT U MpakTHYecKuX 3aHATHIL.ClieAyeT BBIEIATh OCHOBHBIE TEMbI C pa30MBKOM Ha 3aHATHs — 1 yac.

4.B rpade 3 «O6bEM yacoB» CTaBUTCS APOOb, YUCIUTEIh KOTOPOM O3HAYaeT KOJIMYECTBO YacOB, OTBEICHHBIX HA 3aHITHE B JaHHBINA JICHb, a
3HaMEeHaTeNh — KOJIMYECTBO YacoB, MPOIIEIIIee ¢ Hayana yueonoro roga. Hanpumep, 1/1, 1/2, 1/3, 1/4, 1/5 n 1.1.

5. B rpade Ned «YpoBeHb OCBOEHHUA»YKA3bIBACTCS YPOBEHb OCBOCHHS TEMbI B COOTBETCTBHHM C PEKOMEHAANMIMH: 1 — 03HAKOMHTEIbHBIN
(y3HaBaHME paHee M3YYEHHBIX OOBEKTOB, CBOMCTB); 2 — pENPOAYKTUBHBIN (BBIMOIHEHHUE IEATEIHHOCTH MO 00pa3lly, MHCTPYKIMH WIH MOJ
PYKOBOJICTBOM); 3 — IPOAYKTUBHBIH (IIJITAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJIHEHUE IEATEIHHOCTH, PElIeHHEe MTPOOIEMHBIX 3a/1a4)

6.B rpade 5 «Ne 3aHsTHI» MOCIEIOBATEIBLHO MPOCTABIAIOTCS HOoMepa 3aHaThi (1.2.3....), KOTOpBIE TOJDKHBI COOTBETCTBOBAThH 3aIHCSM,

3a()MKCHUPOBAHHBIM B JKYpHAJI€ TEOPETHUYCCKHUX 3aHATHH MO cooTBeTcTBYomuM Y JI/TIM.

7.B tpade 6 «Bun zaHATHS» IUIAHUPYIOTCS BUIBl y4eOHBIX 3aHATUN: JIEKIHs, ceMUHap, jJabopaTopHas padoTa, MPAKTUYECKOE 3aHSTHE,
KOHTpOJIbHAsE pa0oTa, KOHCYNIbTAIUs, BBIIOJHEHHE KYpPCOBOM pabOThl, KOMOMHHMPOBAHHBIM YpOK, AENoBas WM polieBas Wrpa, pazbop
KOHKPETHBIX CUTYaIllil, ICUXOJOTUYECKUI U MHOW TPEHHUHT, KOMIIBIOTEPHAS] CUMYJISLIUSA, TPYIIOBas AUCKYycCcHs (yClIOBHbIE 0003HaueHus - JIP
— nabopatopHas pabora; [13 — npaktuueckoe 3ausatue; KY - komOuHupoBanHblii ypok, KII- KypcoBo#t mpoekxT).

8. B rpade 7 «BHeaynuTtopHas camocTosiTeNbHAs pa00Ta» YKa3bIBAIOTCS BUBI CAMOCTOSITENIbHONM paboThl (IIpOpadoTKa KOHCIIEKTOB 3aHSATHUH,
CaMoOCTOsITeNIbHAsg paboTa ¢ y4eOHMKOM M HOPMATUBHOW JUTEpPATypOi, peEIICHHEe 3a/1ad, BBIMOJHEHHWE OTYETHBIX Pa0OT K MPAKTHYECKUM
3aHATUSM U JTa0OpaTOpHBIM padoTaMm, BBIMIOJIHEHUE pacdyeTHO-Tpaduueckux paboT, HamucaHue pedepaToB, MOATOTOBKA MPE3EHTAIIHM,
MOJIrOTOBKA JJOKJIAJ0B, MOJrOTOBKA COOOLIEHUH U JIp.).

9. B rpade Ne8 «KonnuecTBo 4acoB» yka3bIBaeTCsl KOJIHMUYECTBO YACOB, OTBEAEHHOE HA CAMOCTOATEIBHYIO PadoTy.



2.2. TemaTH4yecKHUil IUIaH U coJep:KaHue MPO(eCCHOHATBLHOT0 MOIYJIsI

«IIM.01 BBITIOJTHEHUE PABOT 11O ITIPOEKTUPOBAHUIO CETEBOH HH®PACTPYKTYPBI»

HaumenoBanmue Conepxxanue yueOHOro MaTepuaJa, O0bem | YpoBeHb Ne Bua 3ansarus CamocrosiTesibHas padoTa
pa3aesioB U TeM JadopaTopHble padoThl U JacoB OCBOCHHS | 3aHATHSA 3aganue Koa-Bo
NPaKTUYeCKHE 3aHATHUS, KypcoBasi 4acoB
pabota (IpoeKT)
1 2 3 4 5 6 7 8
Pazgen 1.
KomnbrorepHbie
ceTH
M/K.01.01. 114 8
KomnbrorepHbie
ceTH
Tema 1.1. Conepxxanue 28 4
Beenenne B KomnerorepHsie cetu 1/1 1 1. Jlexuus
cereBple CoBmecTHas pabota, luTepHeT
TEXHOIOTHM COBPEMEHHBIE CETEBBIC TEXHOJIOTHH —
00J1aCcTh MPUMEHEHHUS U Ha3HAYCHHE.
Buapl koMmmbproTepHBIX ceTei. [mobanpHbIe
U JOKanbHBIC ceTh. OTHOPAHTOBBIE U
KJIMEHT-CEPBEPHBIC apXUTEKTYPHI.
OCHOBHBIC KOMITOHEHTBI CETEH, ceTeBas 1/2 1 2. Jlexuus
cpela U CEeTEBbIE YCTPOUCTBA. TEXHOJIOTUN
MO AKJTFOYEHH S K WuTepner.
Konseprentnoie  cetu. KayectBo u
HaACKHOCTh ceTell. OCHOBHBIC ITOHSTHS
CEeTEBOM 0€30ITaCHOCTH. TennpeHumn
pa3BUTUS CETEN.
KoHCOJIBHBIN J10CTYI, ylajdeHHBIA AOCTYI 1/3 2 3. pas3bop
¢ nmomompio Telnet u SSH, ncnonp3oBanme KOHKPETHBIX
nopta AUX. CUTYalHi




CereBble MPOTOKOJIBI 1 KOMMYHHMKAIIUH.
KomupoBanue u mapamerpsl COOOLICHUS.
CereBbie mpoTOKOJIBI. B3aumosnelicTBue
npotokoJioB. Habop mporokonos TCP/IP u
npouecc odmMeHa JaHHbIMU. OpraHusanuu
no crangapruzanuu: [SOC, [AB, IETF,
IEEE, ISO. MHuoroyposHeBbie Mmojaenu OS]
nu TCP/IP. MHukancynsuuss  JaHHBIX.
[Iporokonbubie Onoku nanHeix (PDU).
JloCTyn K TOKaJbHBIM pecypcam.

1/4

Jlexuus

CereBas anpecarusa. MAC- u IP- agpeca.
Hoctyn k ypanéuueiM pecypcam. IIlnro3
110 YMOJTYaHHUIO.

1/5

KY

CereBoii 1OCTYIL.

[IpoTokONbI M CTaHAAPTH (HUIUIECKOTO
ypoBHs. CrocoObl MOAKITIOYEHUSI K CETH.
CereBoie uHTepdeiicapie miatel (NIC).
Cpensl  mepegaum  JaHHBIX W UX
XapaKTEPUCTHKU: MIPOTTYCKHAS
CIOCOOHOCTH, TPOU3BOAUTEILHOCT. BH b
MeIHBIX ceTeBhIX KaOemei: UTP, STP,
KOaKCHaJIbHBIH. PasnoBuaHOCTH,
0COOEHHOCTH TPOKJIAIKA U TECTUPOBAHHS
KaOelei.

1/6

Jlexmus

CtpykTypa ¥ OCOOCHHOCTH MPOKIAIKU
OIITOBOJIOKOHHBIX KaOeJe.
BecnipoBoiHbIe CpeacTBa nepeaaun
nanneix. Crangapt Wi-Fi IEEE 802.11.

/7

KY

KananbHbIll ypOBEHb U €ro MOIYPOBHHU:
VYnpasnenue norudeckuMm kananom (LLC)
1 YhOpaBieHHE JOCTYIOM K cpene
nepenaun  gaHHelx  MAC.  Crpykrypa
KaJpa KaHaJbHOTO YPOBHS WM TPHUHIIUIIBI
€ro (dhopMupoBaHUS. CrangapTsl

1/8

Jlexuus




KaHAJIBHOT'O YPOBHSI.

CDI/I?;I/I‘-IGCK&SI U JIOTHUYECKAasl TOIIOJIOT U
cetd. TOMOIOTUH «TOYKA-TOYKAY,
«3BE3/1a», «IIOJIHOCBS3aHHAN,
«kombIeBasy. [TomyayruiekcHas u
TIOJTHOIYTUICKCHAS TTepeiada TaHHBIX.
Oco6ennoctu kaapoB LAN, WAN,
Ethernet, PPP, 802.11.

1/9

KYec
DJIEMECHTaMHU
POJIEBOM UIPBI

Ceresnle Texnosiornu Ethernet.
CemMeiicTBO ceTeBbIX TexHONoruii Ethernet.
[punimn paboThI Ethernet.
B3anmopeiicteue Ha noaypoBHsax LLC nu
MAC. VinpaBieHue IOCTyIOM K Cpene
nepegaun naHHeix (CSMA). MAC-anpec:
unentudukamus  Ethernet.  ATpuOyThI
kanpa Ethernet. IIpencraBienus MAC-
anpecoB. OpHO- W  MHOTOAApPECHOM,
TUPOKOBEIIATEIFHON PAaCCBLIOK.
CkBo3Hoe moaximoyeHme, MAC- u IP-
azapeca.

1/10

10.

Jlexuus

Pabora c
KOHCIIEKTOM U
JUTEPATYPOU

[IpoToxkou pa3pemierus aapecos (ARP):
MPUHIIMUIBI Pa0OTHI, POJIb B IpoIiecce
ylajJeHHOro 0OMeHa JaHHBIMU. TaOIuIIbl
ARP Ha ceTeBbIX ycTpoiicTBax. OCHOBHBIE
HenocTaTku nporokona ARP - Harpyska
Ha Cpeqy nepenavyu JaHHBIX U
0€30MacHOCTb.

OcHoBHast “HGOpMAIHS O TTOPTaX
KOMMYTaTopa.

1/11

11.

KY

Tabnuua MAC-aapecoB KOMMyTaTopa.
Oynkius Auto-MDIX. CriocoOsl
MIEPECHIIKU KaJipa Ha KOMMYyTaTopax
Cisco. bydepuzanus namaru Ha
KoMMyTaTtopax. PUKCHpOBaHHAS U

1/12

12.

pazbop
KOHKPETHBIX
CUTYyalUi

10




MOJyJIbHAsE KOH(pUTyparum
KOMMYTaTOpoB. CpaBHEHHUE KOMMYTAIIH
YPOBHS 2 U YPOBHSI.

Texuomorust Cisco Express Forwarding.
BupryanbHblii MHTEpdeiic KoMmyTaropa
(SVI), Mapupyrusupyemblii opr,
EtherChannel ypoBusa 3. Kondurypanus
MapIIpPyTU3APYEMOTO MOPTA.

1/13 3 13.

Kommnbrorepna
A CUMYJIALIUA

Pemenue 3agau B
BUPTYaJIbHOU
nabopatopuu Cisco

CereBoil ypoBEHb

CereBoil ypoBEHb B Ipoliecce nepeaadn
naHHbIX. [IpOTOKOJIBI CETEBOTO YPOBHSL.
OcHoBHbIE XapakTepucTuku [P-
npotokoja. Ctpykrypa naketoB [Pv4 u
[Pv6. OcobeHHOCTH 1 TPENMYIIEeCTBa
npotokoja Pv6. Metoasl MapuipyTusanuu
y350B. Tabnuna MapuipyTu3anuy y3jioB U
MapIIpyTU3aTopa s MpoTokojaoB [IPv4 u
IPV6.

1/14 2 14.

KY

YcerpolicTBO MapiipyTuzaTopa —
[Ipoueccop, namsTh, ONepauoOHHAs
cucrema. [loakmouenue k
MapIpyTU3aTOPY Yepe3 pa3inyHbIe
noptel. HacTpoiika CXOIHBIX
napaMmeTpoB, UHTEPPEcoB, ILII03a O
YMOJYAHUIO U JPYTUX XapaKTEPUCTHK
MapIIpyTHU3aTopa.

1/15 2 15.

KY

TpaHcnOpTHBII YpOBEHb

Hasznauenue u 3a1aun TpaHCIOPTHOTO
YPOBHH.

MynbTUIUIEKCUPDOBAHUE CEAHCOB  CBS3HU.
Onucanue u cpaBHeHHE MPOTOKOJI0B TCP
" UDP — HaACKHOCTh Hu
MPOU3BOAUTEIBLHOCTD, 001acTh

1/16 2 16.

KY

11




NMpUMEHEHMs.  AJpecalsi TMOPTOB U
cermentaius TCP u UDP. OO6wmen
nanaeiMu - 1o TCP.  Ilpomeccst TCP
cepBepa. Ycranosienue TCP-coenuHeHus
U ero 3aBEpIICHUE. ITpuHIUIIBI
«TpéxcTopoHHero pykomnoxarus» TCP.
Hanéxunocts u ynpasienue notokom TCP
- TloaTBepxkaeHUE MOTYyYEHUST CETMEHTOB,
MOTepsl JIaHHBIX W TIOBTOpHAas TMepejaauya,
YIPaBJIEHUE TOTOKOM.

OOMEeH Ta"HHBIMU C McIIoyb30BanueM UDP.
[Tpouecce! u 3anpocst UDP-cepBepa,
UDP-nararpammsl, iporteccet UDP-
kiueHTa. [IpuokeHus, uCroab3yroIne
UDP u TCP.

1/17

17.

paszbop
KOHKPETHBIX
CUTYalHil

IP-anpecamms

Crpykrypa IPv4-anpecoB. CereBas u
y3noBas yacth [P-anpeca.
[IpeoOpazoBanue aapecoB MEKIy
JIBOMYHBIM U I€CITEPUIHBIM
npeacrabpieHueM. Macka nojceru [Pv4.
CeteBoii azipec, aapec y3ia u
IUPOKOBENIATEIbHBIN anapec cetu [Pv4.
[IpucBoeHue y3ny CTaTUYECKOTO U
nuHamuyeckoro [Pv4-anpeca.
MmuoroaapecHas nepeaaya. [lyonuunsie u
yactHble IPv4-anpeca. [Pv4-anpeca
CIieliMaibHOTO Ha3HaueHus. [IpucBoenue
IP-anpecos.

1/18

18.

Jleknus

Pentenue 3agau 1o
IP-anpecariu

CoBMECTHOE HCITI0JIB30BAHNUE IPOTOKOJIOB
IPv4 u IPv6: nBoHHO CTEK,
TYHHEJIMPOBaHUE, MpeoOpa3oBaHue.
[Ipencrasnenne IPv6-anpecos. Ilpasuna
cokpaienus 3anucu [Pv6-anpecos.

1/19

19.

KY

12




WNHuBuayanbHbINA, TPYNIIIOBOMH,
MIPOU3BOJIbHBIN TUIBI [IPV6-anpecos.
CTpyKTypbI JIOKAJILHOTO U IJI00aJILHOTO
WHIUBHAYyaIbHBIX [PV6-anpecos.
Cratuueckast 1 JUHaAMH4YecKas
KOH(UTypaIuu ri1o0anbHOTO
nHauBUyanbHOTO anapeca. [Ipouecc EUI-
64 1 cy4ailHO CreHepHUpOBaHHBIN
uaeHTuukaTop uHTEepQeiica.

ICMP-cepBuchl. OTim4Hst 111 IPOTOKOJIOB 1/20 20. pazbop
IPv4 u IPv6. Coobmtenns ICMPvI6 KOHKPETHBIX
«3anpoc K MapupyTu3aTopy», CUTYalHil
«OOBSBICHUE OT MAPIIPYTHU3ATOPAY,
«3ampoc cocennero ysna» u «O0bsBICHNE
COCEITHETO y3JIay.
TecTupoBaHue CETH C MOMOIIBIO IXO0- 1/21 21. Jlexmus Pemenue 3amauy.
3anpocoB. TpaccupoBka Mapmipyra. Bpems CocTtaBiieHHE KapThl
MIPOXOKJCHHS CUTHAJIA B TIPSIMOM U cetu MHTtepHer ,
o6patnom HanpasieHusx (RTT). Bpems TECTUPOBAHUE
xu3Hu (TTL) IPv4 u npenen nepexoaoB CETEeBOTO
IPv6. MO IKJIFOUYEHUS C
MOMOIUIBIO0 KOMaH]1
«ping» u
«traceroute», PXO-
3arpoCoB.
TpaccupoBka
MapIipyTa.
Paznenenune IP-cereiil Ha moaceTw. 1/22 22. Jlexuus

Cermentanusa IP-ceteii. OOMeH TaHHBIMH
MEXIY MMOJCETSIMU. [1nanupoBanue
agpecauuu B mojceTsX. PacueTHble
dbopMynbl Ui CErMEHTAllUd  CETH.

13




PazOuenne Ha TMOACETH Ha OCHOBE
TpeOOBaHUN  y3]I0B HW  CeTel, B
COOTBETCTBUU C TpeOOBaHUSIMHU CETEM.
OrnpezenieHne MacKu MOJICETH.

Paz0Ounenne Ha MOACETH ¢ MCIOJIH30BAHUEM
Macku nepemeHHod amuHbl (VLSM).
bazoBass Monens W Ha3HaueHHE OJOKOB
a/ipecoB VLSM. [1nanupoBanue
ajzpecanuu CETH. Ocobennoctu
npoexktupoBanus IPv6-cetu. PazOuenue na
MOJICETH C WCTIOJIb30BaHUEM
uneHTudukaTopa uarepderica.

1/23

23.

KY

YpoBeHb MPUIIOKEHUH.

YpoBeHb NPUIIOKEHUH, YPOBEHD
MIPE/ICTaBJICHHS U CEaHCOBBI YPOBEHbD.
[Tpumepsl pacnpocTpaHEHHBIX
npusioxkeHu. [IpoTokoIbI ypoBHS
npunoxxenuid. OgHopanrossie cetu (P2P).
Mogenb Tuma «kiaueHT-cepep». O630p
nportokosioB HTTP, HTTPS, SMTP, POP u
IMAP.

1/24

24.

KY

Cnyx6a nomennbix uméH (DNS). dopmar
cooOmennii u uepapxus DNS. VYTunura
«nslookupy. Cmyx6a DHCP. IIporokon
nepegaun  ¢aino  (FTP). IIpoTtokon
oOMeHa OJIOKaMH CEpBEPHBIX COOOIICHUI
(SMB). Konnemnmuu «BceoOobemitromnuit
HNuteprer» BYOD. JloctaBka JaHHBIX IO
KOHBEPIr'€HTHBIM CETSIM.

1/25

25.

Jlexnus

Co3naHne ¥ HacTpoiika  HeOOJIBLION
KOMIBIOTEPHOH CEeTH

[InanupoBaHue U co3iaHre HeOOJIbIION
KOMIIBIOTEPHOHN CETHU: OIpeJIeIIeHUE
KITIOYEBBIX ()aKTOPOB, BEIOOP TOMOJIOTMH U
CETEBBIX YCTPOICTB, BEIOOP M HACTPOUKA

1/26

26.

pa3bop
KOHKPETHBIX
CUTYyalUi

14




ITPOTOKOJIOB, CUCTCMEI aipCCallun

. MepsI o o0ecrieyeHnto 6e30MmacHOCTH
CETH. YSA3BUMOCTHU U CETEBbIC aTaKH.
PasBenpiBaTenbHbIC aTak, ATaku
nocrymna, Otka3 B oocinyxxuanuu (DoS-
ataku). PesepBHoe konmpoBaHue,
O0OHOBJIEHHE U YCTAaHOBKA UCIIPABIICHUM.
MesxcereBble 3KpaHbl. AyTeHTUpUKaIYs,
aBTOpHu3anys U yu4€r. Brimouenue
nporokosia SSH.

1/27

27.

Jlexuus

@ainoBble CUCTEMBI MapLIPyTU3aTOPOB M
KOMMYTaToOpoB. Pe3epBHOE KOMPOBAHKUE U
BOCCTAHOBJIEHHE C TIOMOIIBIO TEKCTOBBIX
¢daiinoB, mportokoma  TFTP,  USB-
HaKOIUTESL. Berpoennsie CITY>KOBI
MapIIpyTU3ALMH. [Tonnepxka
OecrpoBOIHBIX MO IKIOUeHn. HacTtpoiika
BCTPOEHHOTO MaplIpyTU3aTOPA.

1/28

28.

KY

JlaGopaTopHblie padoThI

26

KY

CocraBnenue kapTbl cetu HWHTEpHET C
MTOMOIIBIO YTUJIUT «ping» U «traceroutey

1/29

29.

JIP

Co3aHnue NpocTol CeTH: YCTaHOBKA
ceaHca KOHCOJIM C CETEBBIM
000pyI0BaHKEM TIPU MTOMOIIIH MPOTPaAMMBbI
Tera Term; coznanue cetu. Hactpoiika
OCHOBHBIX I1apaMETPOB KOMMYTATOpA.

1/30

30.

JIP

ITpocmoTp ceTeBoro Tpaduka ¢ MOMOIIBIO
nporpamMmbl Wireshark.

1/31

31.

JIP

[TonkmoueHne KOMITBIOTEPOB K CETH C
MIOMOIIIBIO Kaberneil 1 6ecrpoBOIHBIX
a/lanTepoB: ONPEIETICHUE CETEBBIX
YCTPOMCTB M KaHAJIOB CBSI3U; 00KUM
CEeTeBOTo Kalels, IPOCMOTP JAaHHBIX O

1/32

32.

JIP

15




6CCHpOBOZ[HBIX 1 MPOBOAHBIX CETCBBIX
ajanrepax.

[MoaxoYeHne KOMITBIOTEPOB K CETH C
MTOMOIIIBIO Kabernei u 6ecrpoBOTHBIX
aJlanTepoB: ONpe/eeHIe CETEBhIX
YCTPOMCTB U KAaHAJIOB CBSI3U; 00KUM
CeTeBOTro Kabessi, IpOCMOTpP JaHHBIX O
6CCHpOBOI[HBIX 1 MPOBOAHBIX CETCBBIX
aJanTepax.

1/33

33.

JIP

Nzyuenne Ethernet-rexHonoruii:
npocmotp MAC-aapecoB CeTeBbIX
yCTpoiicTB; u3ydeHue kaapon Ethernet ¢
nomMo1bio mporpammel Wireshark;
npocmoTp ARP ¢ nmomonipro nporpaMmmel
Wireshark, narepdeiicoB komanHO#M
ctpoku Windows u 10S.

1/34

34.

JIP

Hcnons3oBanune wuHTEpdeiica KOMaHIHON
ctpoku [0S ¢ tabmumamu MAC-agpecoB
KOMMYTAaTopa.

1/35

35.

JIP

[TocTpoenue cetu Ha 6aze
MapIIpyTU3aToOpa: MPOCMOTP TaOIHUI]
MapIIpyTU3alUU Y3JI0B; U3yYeHUE
(bu3MYECKUX XapaKTEPUCTHK
MapIIpyTU3aToOpa; CO3JaHUE CETH,
COCTOSIIIECH U3 KOMMYTaTopa 1
MapIIpyTHU3aTopa.

1/36

36.

JIP

IToctpoenue cetn Ha Oaze
MaplIpyTU3aTopa: IPOCMOTP TaOIUI]
MapIIpyTU3alUH Y3JI0B; H3y4YCHHE
(bU3NYECKUX XapaKTepUCTUK
MaplIpyTHU3aToOpa; CO3JaHUE CETH,
COCTOSIIEH U3 KOMMYTaTopa u
MaplLIpyTU3aTopa.

1/37

37.

JIP

16




W3ydeHue TpaHCIIOPTHOTO YPOBHSI:
HaOII0JICHHUE 32 TIPOI[ECCOM
TpExcTopoHHero «pykomnoxarusi» TCP ¢
rmomoIsko mporpammel Wireshark;
M3y4YeHUe 3aXBauyeHHbIX JaHHBIX DNS
UDP ¢ nomompsro nporpaMMsl
Wireshark; n3yuenue 3axsaueHHbIX
nakeToB FTP u TFTP ¢ momomni vro
nporpammbl Wireshark.

1/38

38.

JIP

Hactpoiika IP-angpecanuu: ucnoJsib30BaHne
kanpkynaropa Windows B pabote ¢
CETEBBIMU aapecaMu; koHBeptanusa [Pv4-
a/IpeCcoB B IBOMYHYIO CUCTEMY CUHCIICHHUS;
onpenenenue [Pv4/IPv6-anpecos;

1/39

39.

JIP

Hactpoiika IPv6-aapecoB Ha ceTeBbIX
YCTPOMCTBAX; TECTUPOBAHUE CETEBOTO
MOAKITIOUEHUS C TIOMOIIIBIO KOMaH]I «ping»
u

«traceroutey.

1/40

40.

JIP

CermenTanus [P-cereit [IPv4: uzyuenue
KaJIbKYJISITOPOB MOJICETEN; pacuér
nojcerent [IPv4; paznenenue cetelt ¢
Pa3IMYHBIMU TOTIOJIOTUSMU Ha TOACETH;
pa3paboTKa U BHEIPEHUE CXEMBbI
azpecanuu pa3aenéHHon Ha nojaceru [Pv4-
CeTH,

1/41

41.

JIP

Pazpabotka  m BHEJIPCHHE CXEMBI
agpecaunn VLSM.

1/42

42.

JIP

IP-anpecanus: ananus tpaduka
OJIHOAJPECHOM IlepeauH,
LIMPOKOBELIATEIbHOW U MHOTOAIPECHON
pacchbUIKM; HacTpoiika aapecauuu [Pvo;
nposepka aapecauu [Pv4 u IPv6;

1/43

43.

JIP

17




oTp a00TKa KOMILJICKCHBIX MPAKTUICCKUX
HaBBIKOB

IP-anpecanust: aHaIn3 Tpaduka
OJIHOAJPECHOU nepeaayn,
IAPOKOBEMIATENLHON W MHOT0AJPECHOMN
pacchUIKM; HacTpoiika aapecauuun I[Pvo;
npoBepka aapecauun [Pv4d wu  IPv6;
OTpa6OTKa KOMILICKCHBIX IMPAaKTUYCCKUX
HAaBBIKOB

1/44

44,

JIP

CermenTanmus [P-cereit VLSM u IPv6:
OpTraHMU3aIHs MOJICETH 0 PA3TUIHBIM
CIIEHapHsIM; pa3paboTKa U BHEJPCHHE
CTpYKTYypbI aipecaun VLSM; BHeapeHne
CXEMBI aJipecanny pa3aeaéHHON Ha
noacetu [Pv6-cetn; orpaboTka
KOMILJIEKCHBIX TIPAKTUYECKUX HaBBIKOB.

1/45

45.

JIP

Cermenrtamusa [P-cereii VLSM u IPv6:
OopraHu3amus TMOACETH TO Pa3InYHbIM
CIleHapHUsM; pa3paboTKa © BHEIPEHUE
CTpYKTYpbl aapecarun VLSM; BHenpeHue
CXeMBbl  aJpecald  pas3neiaEHHOW  Ha
noaceTtu [Pv6-cetn; orpaboTka
KOMIUIEKCHBIX TPAKTUYECKUX HABBIKOB.

1/46

46.

JIP

Hacrpoiika IP-
ajZipecaliu 1mo
BapHaHTaM

N3yueHre OCHOBHBIX CETEBBIX CITYXO:
N3yuenue pynkiuu obMeHa daitnamu
MEX]ly OJIHOPAHTOBBIMH YCTPOHCTBAMHU
onpeneneHue npeoodpaszoBanuii PAT;
u3yueHue npasui pabotsl DNS; nzyuenue
npotokoJia FTP.

1/47

47.

JIP

N3ydeHne OCHOBHBIX CETEBBIX CIYKO:
Nzyuenue dpyHkimu obMeHa daitnamu
MEXIy OJTHOPAHTOBBIMH YCTPOICTBAaMU
ompenenenue npeodpazoBanuii PAT;
n3ydeHue npasmi pabotel DNS; nzyuenue

1/48

48.

JIP
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npotokoJia FTP.

OO0ecrieuenre 0€30MaCHOCTH CETH:
W3YYCHHE YTPO3 CETeBOM 0€30MaCHOCTH;
JOCTYII K CETEBBIM YCTPOMCTBAM I10
npoTtokosry SSH;

OOecrieuenrie  0€30IACHOCTH  CETEBBIX
YCTPOWCTB;

1/49

49.

JIP

AHanu3 KOMIIBIOTEPHOHN CETH U HACTPOIKa
MapIlpyTHU3aTopa: MPOBEPKa 3aJIEPKEK B
Nepelauy CeTEBbIX MAKETOB C MOMOIIBIO
YTHIUT «ping» U «traceroutey;
HCI0JIb30BaHKE UHTep(delica kKoMaHaHOI
ctpoku (CLI) mst cbopa cBeneHuit o
CETEBBIX YCTPONCTBAX;

1/50

50.

JIP

VYmpasnenue (aiinaMu KOHPUTypaluu
MapIIpyTU3aTOpa ¢ MOMOIIBIO MPOTPaMMBbI
SMYJISIUU TepMUHANA . Y IpaBleHue
(haiimamu KOHPUTYpalUK YCTPOUCTB C
ucnonszoBanueMm TFTP, guenr-namsatu u
USB-nakonureneit

N3ydenue mpoueayp BOCCTaHOBJICHHUS
MapoJeu.

1/51

5l.

JIP

HpOGKTI/IpOBaHI/IC " CO3aaHHUEC CCTU IJIA
MajJioro nmpearnpuiaTrsI — HUTOTOBBIN IMPOCKT

1/52

52.

JIP

[IpoexkTupoBanue u
CO3JIaHUE CETHU JJIs
Majoro
OPEINPUITHSI —
UTOTOBBIN MPOEKT

HpOeKTI/IpOBaHI/IC n CO3JaHUC CCTHU IJId
MaJioro nmpCaArnpuiaTrsI — HUTOTOBBIN ITPOCKT

1/53

53.

JIP

Tema 1.2.
HpuHuunsI
MapupyTH3anu

Conepxanue

36

Bsenenue B KOMMYTUpYEMBIE CETH
OO6benunénnsle cetu. Mepapxus B

1/55

55.

KY
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HH
KOMMYyTaluun

KOMMYyTUpyeMoi ceTth. Poib
KOMMYTUpPYEMBIX ceTeil. KommyTtupyemas
cpena. Jlunamuyeckoe 3arnoiHeHne
tabmuiel MAC-aapecoB KoMMyTaTopa.
Merto1bl TEPEChIIKH Ha KOMMYTATOPE.
KomMMmyranus ¢ mpoMexxyTOYHbIM
xpaHeHueM. CKBO3Hasi KOMMYTalUs.
Kommyrannonusie foMenbl. CHUKEHUE
MIEpPErpy30K CETH.

OcHOBHBIE KOHIIEMIIUN U HACTPOUKa
kommyranui. [leppoHayaibHas HaCTporKa
KOMMYTaTOpa U BOCCTAHOBJICHUE TTOCIIE
cucteMHoro c6osi. Hactpoiika moctyna s
0a30BOro yrpaBJeHHUs] KOMMYTaTOPOM C
IPv4. JlynnekcHas cBsi3b. Hactpolika
MIOPTOB KOMMYTaTopa Ha (pU3n4ecKoM
ypoBHe. OyHKIMA aBTOMATHYECKOTO
ompenenenus Tuna kaodesst (Auto-MDIX).
[IpoBepka HacTpoek MopTa KOMMYTaTOPA.
[Touck u ycrpanenue npo6iemM Ha ypOBHE
JOCTyNa K CETH.

1/56

56.

KY

be3onacHocTh KOMMYyTaTOpAa.
3anuIEHHbIA YIAIEHHBIN JOCTYIL.
Hactpoiika SSH. Pacnpoctpanénnbie
yTpO3bl 0€30MaCHOCTH: TICPETIOTHECHUE
tabnuiel MAC-aapecos, DHCP-cniydumnr,
WCIO0JIb30BaHUE YSA3BUMOCTEH MPOTOKOIIA
CDP, Ataku Telnet u ap. Ayaur u
MPaKTUYECKHE PEKOMEH/IAINH 110
o0ecreueHuI0 OE30IMacCHOCTH CETH.

1/57

S7.

pazbop
KOHKPETHBIX
CUTYalUi

be3onacHocTh MOpTa KOMMYyTATOpA.
Otcnexuanue DHCP coo6mienuid.
Oynkius 0e30nacHOCTH opTa. Buel
3amuTel MAC-aapecoB. PesxxumMbl

1/58

58.

pazoop
KOHKPETHBIX
CUTYyalui

20




pearupoBaHus Ha HAPYILICHUE
6e3omacHocTH. IIpoBepka u HacTpoiika

noptoB. [IpoTokoa ceTeBOro BpeMeHu
(NTP).

Buprtyanbhsie nokanbhbie cetu (VLAN) —
KJIAaCCU(UKAIUS U OCHOBHBIC
XapaKkTepUCTUKH. TpaHKU BUPTyalIbHBIX
ceredl. KOHTpOJIb NIMPOKOBEIATEIbHBIX
nomeHoB B ceTsix VLAN. TerupoBanue
kanapoB Ethernet nns uanentudukanuu cetu
VLAN. Cetu native VLAN u terupoBanue
crannapta 802.1Q.

1/59

59.

KY

TerupoBanue roisocoBoit VLAN.
Peanusanuu BUpTyanbHOM JOKAJIBHON
cetu. Haznauenue noptoB cetsim VLAN.
Hactpoiika TpaHKOBBIX KaHAJIOB.
[IpoTOKOJI IMHAMUYECKOTO CO3MaHUs
tpankoBoro kaHaia (DTP). [Touck u
YCTPaHEHHE HEMOJIAJJ0K B BUPTYaJIbHBIX
JIOKAJIbHBIX CETAX U TPAHKOBBIX KaHAJIAX.
[Tpo6nemsr ¢ IP-anpecarueii cetn VLAN.
HecoBnanenus pe>kuMoOB TPaHKOBOM
CBSI3U.

1/60

60.

KY

[IpoexTupoBanue u obecrevyeHme
6e3omacnoct VLAN: hopping, ciyunr
KOMMYTAaTopa, aTaka ¢ JIBOHHBIM
terupoanuem, Cets PVLAN nepumerpa.
[IpakTHyeckue peKoOMeH AU 0
MPOEKTHUPOBAHUIO BUPTYaJIbHOM
JIOKQJIbHOM CETH.

1/61

61.

pa3bop
KOHKPETHBIX
CUTYyaLui

KoHuenuus mapupyrusanuu
Hacrtpoiika Mmapipyrusaropa.
MexaHu3MBbl IEPECHUIKU AKETOB.

1/62

62.

KY
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[TonkmroueHue u HacCTpOMKa YCTPOUCTB.
CBeToauoiHbIe UHANKATOPBI HA
MapiIpyTu3zarope. AKTUBAIUS U
Hactpoiika IP-anpecannu. [IpoBepka
CBSI3HOCTH CETEU C MPSMBIM
noakiaroueHueM. [Iposepka HacTpoek
untepderica. OuiabTparus BHIXOIHBIX
MAHHBIX KOMaH «showy.

KoMMmyTanus nakeToB Mexay CETSIMHU.
OyHKIMS KOMMYTALUKA MapIIpyTU3aTopa.
Mapupyru3zanus nakeroB. OnpeneneHue
nytu. [Iponecc npuHATHA pereHus o
TepechUIKe MaKkeToB. Brioop
onTuManbHOro nmytu. IIporokonsr RIP,
OSPF, EIGRP. Pacnipenenenue Harpy3ku.
4yecKoil Mapuipyrusanuu ceteit [IPv4 u
IPV6.

1/63

63.

KY

AnMuHHCcTpUpOBaHue pacctosiaue (AD) u
HaJIeKHOCTh MapIipyTa. AHAIU3 TaOIHI]
MapHIPyTU3AIUKA — UCTOYHUK JaHHBIX,
MPUHIUTIE (POPMHUPOBAHUE BO3MOYKHOCTH
HaCTPOMKHU. 3amucH TaOIUIIBI
MapHIPYTU3ALKH 7151 CETEH ¢ TMPSAMBIM
MOAKII0OYEeHHEM. 3aJaHHe CTaTUYECKUX
MapiipyToB. [IpoTokosl quHAMUT

1/64

64.

KY

Mapupyruzauus mexay VLAN.
[TpuHLMIBI PaOOTHI MapLIPYTU3ALUH
mexay VLAN. Hacrpoiika
MaplIpyTU3aluy Ha 6a3e
MapIIPyTU3aTOPOB C HECKOJIBKUMHU
¢u3nyeckumu uHTEpdeiicamu, ¢
UCIOJIb30BAHUEM KOH(Urypaluu router-
on-a-stick, yepe3 MHOTOypOBHEBBIH
kommyTarop. Ilpobiaembl MappyTuzanuu

1/65

65.

KY

22




Mexay VLAN.

[IpoBepka KoH(pUTypallU¥ KOMMYTaTopa U
HACTpOeK Mapmpyrusaropa. Hemonaaku B
pabote unTepderica. Omuoku B IP-
aapecax ¥ mackax nojaceru. Hacrpoiika n
paboTa KOMMYTalluKi Ha 3-M ypOBHE.
Mapupyruzanus mexay VLAN uepes
BUpTYyallbHbIE HHTEP(DENChl KOMMYTATOPA,
MapuIpyTu3npyemsle noptel. Henonaaku B
HACTPOMKAaX KOMMYTaTopa 3-T0 YPOBHSI.

1/66 2 66.

paszbop
KOHKPETHBIX
CUTYalHi

Crarnueckas MaplIpyTu3anus
[IpenmyiiecTBa 1 3a1a4M CTAaTUYECKOU
MapuIpyTu3auuu. THIIBI CTATUYECKUX
MapuUIpyTOB: CTaHJAPTHBIN, 10
YMOJTYaHUIO0, CyYMMapHbIH, TJIaBAIOIUN.
Hactpoiika cratnyeckux mapuipyros [Pv4
u IPv6. Komanna «ip route». Mapmpyt
cnenyrouero nepexonaa. Hampsamyro
MOJIKJIFOYEHHBIA CTATHYECKUIA MapIIPYT.
[TonHOCTBIO 3aJaHHBIN CTATHYECKUI
Mapuipyt. HacTpoiika ctaTuueckoro
MapuipyTa no yMOJYaHHUIO.

1/67 2 67.

KY

KiaccoBas anpecarus. KiaccoBeie Macku
nojceTu. beckimaccoBasg MeKIOMEHHas
mapmpytusanus CIDR.  OO6wveaunenue
MapuipyToB. Opranusanus CyrnepceTen.

1/68 2 68.

KY

Hcnonb3oBanue MacokK IIOJICETH
¢ukcupoBanHoit amuHsl (FLSM). Macka
noacetd mnepemeHHod amuHbl (VLSM).
Hactpolika cymMMapHbIX UM IUIABalOLIUX
CTaTUYECKUX MapLIpyTOB. Pacuér
cymmapHoro Mmapuipyra. OObeauHeHue
cereBbix aapecoB IPv4 u IPv6. Tlouck u

1/69 2 69.

pazbop
KOHKPETHBIX
CUTYyaLuil
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yCTpaHEHHE HEMOJaJA0K B HacTpoKax
CTaTMYECKOTO MaplipyTa M Mapuipyra 1o
YMOJIYaHHUIO.

JunaMuueckasi MapuipyTu3anus
[IpoTOKOJIBI TMHAMUYECKOU
MapHIpyTHU3alUKA — Ha3HAYCHHUE, PUHIIUATIBI
paboTel 1 uctopus pa3ButHs. CpaBHEHUE
JTUHAMHYECKON U CTaTHYECKOU
Mapuipyruzanud. [[puHnumns paboTs
MIPOTOKOJIOB MapUIpyTU3AIMK: IIYCK MTOCIIe
BKJIIOUEHMS muTaHusa, CeTeBoe
obHapyxxenne, OOMeH TaHHBIMU
Mapmipytuzanun, ObecrieueHue
CXOJAMMOCTH.

1/70

70.

KY

Knaccudukanus mpoTokosioB
Mapupyruzanuu. [Ipotokonsl IGP u EGP.
JIMCTaHIIMOHHO-BEKTOPHBIE TPOTOKOJIBI
RIP, IGRP. [IpoTokoabl MapuipyTu3anuu
o coctosauio kanana OSPF u IS-IS.
KnaccoBsie u 6eckiiaccoBble TPOTOKOJIBI
MapIIpyTHU3aluu. XapaKTePUCTUKU U
METPHUKHU IPOTOKOJIOB.

1/71

71.

KY

JluHamuueckas TUCTaHIIMOHHO-BEKTOPHAs
Mapiipytusanus. JIucTaHInOHHO-
BEKTOPHBIN aNropuT™M. MeXaHU3Mbl
OTMPABKU U MOTYyYSHHSI TAHHBIX
MapIIpyTU3alKd, pacyéTa ONTUMAIbHBIX
nyTel u Jo0aBIeHHs] MapIIPYTOB B
TaOIUIly MapIIpyTU3alUU, OOHAPYKEHUS
U pearupoBaHus Ha U3MEHEHUS B
TOMOJIOTHH.

1/72

72.

KY

Hacrpoiika nporokona RIP: BkiaroueHue
RIPV2, oTKIt04YCHNE aBTOMATHYECKOTO
00BeIMHEeHUS, HACTPOITKA TACCUBHBIX

1/73

73.

pazbop
KOHKPETHBIX
CUTYyaLuil
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uHTEepQEicoB, nepenada Mappyra 1mo
yMOJI4aHUIO 1o cetu. HacTtpolika
npotokosa RIPng. IIpouecc
MapIlpyTU3alUU [0 COCTOSHUIO KaHaJa.
Hello npoToko:1. makeT cocTosiHUS KaHana
(LSP). JIlapunHast pacchlika MakeToB
COCTOSIHUS KaHana. JIaBuHHAsI pacchbUIKa
MaKETOB COCTOSTHUS KaHaJIa.

Coznanune nepeBa kparyaitmux myrei SPF.
JHo6asnenue mapuipyroB OSPF B Tabnuiy
Mapmpytusanui. HemocraTku mpoToKoIoB
MapIIpyTU3aLUHU IO COCTOSHUIO KaHaJa.
Tabnuira MapuIpyTu3amnuu. 3anmcu ¢
MPSAMBIM TOAKIIOUYEHHEM U YIATIEHHOMN
ceTd. /luHamuuecku noyryyaemblie
MapipyTsl [Pv4/6. TIponecc moucka

MapIipyTa.

1/74

74.

paszbop
KOHKPETHBIX
CUTYalHi

OSPF s oqHoi#t oOtact

CewmelictBo mpotokosioB OSPF.
XapakTepuCTUKU, TPUHIIUIIBI paOOTHI U
komnoHeHTBl OSPF. Oco6ennoctu OSPF
IUISL OHOM U HECKOJIBKHX 00JacTel.
MarucrpanbHas obnacts. MHKancynsanus
coo6Omennt OSPF. Tumne! makeros OSPF:
nakeT npuetcTBus (hello), maker
onucanus 6a3bl JaHHbIX (DBD), maker
3anpoca coctosiHus kanaia (LSR), maket
oOHOBJeHUs cocTosiHuA KaHaia (LSU).
MaKeT MOATBEPK/ICHUSI COCTOSTHHSI KaHala
(LSAck). OGHOBIIEHUST COCTOSIHUS KaHaJa.
Pa6ouue cocrosiauss OSPF. Beinenennslit
(DR) u pe3epBHBIil BbIAETICHHBIH
Mmapuipytuzarop (BDR).

1/75

75.

KY
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Cunxponu3zanus 6a3 nanueix OSPF.
Hactpoiika OSPFv2 st ogHOM o0nacTu.
Pexxum koHpUrypanuu naeHTU(GUKATOPI
Mapupyrusaropa. Mcnons3oBanue
unrtepdeiica loopback. Bxiatouenne OSPF
Ha uHTepdeiicax. [1labmonHas macka.
Komanna «networky.

1/76 2 76.

paszbop
KOHKPETHBIX
CUTYalHil

Hactpoiika naccuBHbIX HHTEP(EHCOB.
®opmyna pacuéTa METPUKHA CTOUMOCTH
OSPF. Hactpoiika 3HaueHHi1 poImycKHOM
criocobHocTu untepdeiica. [Iposepka
COCEIHUX YCTPOUCTB, HACTPOEK
IIPOTOKOJIA, JAaHHBIX MTpoLecca U IPYTux
xapaktepuctuk OSPF. CpaBHenune
OSPFv2 u OSPFv3. Anpeca tuna link-
local.

1/77 2 77.

KY

Tononorusa cetu OSPFv3. Hactpoiika
uaeHTUPUKATOpa MapUIpyTU3aTOpa
OSPFv3. Bximtouenne OSPFv3 Ha
nHTepdeiicax.

1/78 2 78.

KY

Crucku konTpoJis gocryna (ACL)
Crucku koHTposisa noctyna (ACL).
[Tpunnun padoter ACLcnuckoB. Tumsr
ACL-cnuckos Cisco anst [Pv4.
[IpucBanBanue HomepoB U UMEH ACL-
cnuckam. Pacuér ma6ioHHOi Macky B
ACL-cmckax. PekoMenganuu 1o
co3ganuio u pazmeinieHno ACL-cnuckos.
Pa3Menienne ctangapTHBIX U
pacuupennsix ACL-cnuckoB. HacTpoiika
crangaptHoro ACL-cnucka. [Ipumenenue
crangaptHbix ACL-ciuckoB Ha
untepdeiicax. Kommenrapuu k ACL-

1/79 2 79.

KY

26




cnuckam. [IpoBepka u pegakTupoBaHue
CTaHJApTHBIX HYMEPOBAHHBIX
ACLcmuckoB. ACL-cratucTuka.

3ammTa noptoB VTY ¢ moMomisio
crannaptHoro ACL-cniicka [Pv4.
CTpyKTypa ¥ HaCTpOHKa PaCHIMPEHHBIX
ACL-criuckoB miist [Pv4. @ubTpanus
TpaduKa ¢ UCTIOJIB30BaHUEM
pacimupeHHbIx ACL-cucKkoB.

[Touck u ycrpanenue Henosnanok ACL-
cnucKkoB. PacnpocTpanéHHble OINOKU
ACL-cruckoB. CpaBaenune ACL-cniuckoB
st [IPv4 u [Pv6. HacTtpoiika u npoBepka
ACL-cnuckoB g IPv6.

1/80

80.

KY

[IpoToxor DHCP. DHCPv4: 6azoBas
onepanus, GopMar CoOOIICHUH,
cOOOIIIeHNsT OOHAPY)KEHHS U
npeoxenus. Hactpoiika, npoBepka u
perpancisius mpocroro DHCPv4-
cepBepa. Hactpoiika mapuipyruszaropa B
kauectBe DHCPv4-knuenra.

1/81

81.

KY

Hactpoiika mapuipytuzatopa kiacca
SOHO. Ilouck u ycTpaHeHUE HEMOJIAI0K B
pabote mapmipyruzaropa DHCPv4.

1/82

82.

pazbop
KOHKPETHBIX
CUTYalHi

[IpoTokon DHCPv6. ABTOMatnueckas
HacTpoiKa ajpeca 6e3 OTCIeKUBAHUS
cocrosinus (SLAAC). [Tpunuun paboTs
SLAAC ¢ DHCPv6. DHCPV6 ¢ u 6e3
OTCcNexXuBaHus cocTosiHuA. [Iporeccsl
DHCPV6.

1/83

83.

pazbop
KOHKPETHBIX
CUTYyaLui

Hacrpoiika MapuipyTuzaTopa B KauecTBe
DHCPV6-cepsepa u DHCPv6-knmenra.
[Touck u ycTpaHeHHe HemoiIa 0K B padoTte

1/84

84.

pazbop
KOHKPETHBIX
CUTYyaLuil
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DHCPV6.

[IpeoOpazoBanue cereBrIx aapecos [Pv4.
KonnenryansHoe npeoOpa3oBanue
cereBbIxX ajpecoB (NAT). TepmuHnosiorus u
npuHIuns! pabotel NAT. IIpocTpancTBO
yacTHbIX [Pv4-anpecos. Cratuueckoe u
JMHAMHYECKOe IPeoOpa30BaHUE CETEBBIX
aapecoB (NAT).

1/85

85.

KY

[IpeobpazoBanue aapecos noptos (PAT).
CpaBuenue NAT u PAT. IIpeumymiectsa u
HegoctaTkd NAT. AHanus cTaTUUECKOTO
npeoodpazoBanust NAT. [Tpunmun paGoTsl
nuHamuyeckoro NAT Hactpoiika u
npoBepka NAT, PAT. Ilepeanpecanus
noptoB. Hactpoiika NAT u npotokosia
IPV6.

[Touck u ycTpaneHue Hemojaaa0K B paboTe
NAT.

1/86

86.

KY

3akperieHre U MOBTOPEHUE MPOUEHHOTO
Marepuana

1/87

87.

VYpok-
MOBTOPEHHE

Pa6ora ¢
KOHCIIEKTOM U
JIUTEpPaTypoit

3akperuieHre U MOBTOPEHHE MPOUIEHHOTO
Marepuana

1/88

88.

KonTponbhas
pabora

JlaGopaTopHblie padoThI

24

Hacrpoiika kommyTatopa: 6a3oBas
HACTpOMKa KOMMYTaTOpa;

1/89

89.

JIP

Hactpoiika kommyTaTopa: 6a3zoBas
HACTPOMKa KOMMYTATOpa;

1/90

90.

JIP

Hacrpoiika 6e30macHOCTH KOMMYTaTopa:
HacTpolika mpoTokoJsia SSH; HacTpoiika
¢bynxmu Switch Port Security; mouck u
YCTPaHEHHE HEIOJIAJJOK B CUCTEME

1/91

91.

JIP
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0€301acHOCTH IOPTOB KOMMYTATOPA;
OTtpaboTKa KOMIUIEKCHBIX MPAKTHYECKUX
HaBbIKOB.

Hacrpoiika 6€30macHOCTH KOMMYTATOpa:
HacTpoiika mpotokona SSH; Hactpoiika
bynkimu Switch Port Security; mouck u
yCTpaHEHHUE HETOJIJ0K B CHCTEME
0€30I1aCHOCTH MOPTOB KOMMYTATOPa;
OTpaboTKa KOMIJIEKCHBIX IPAKTHYECKUX
HaBBIKOB.

1/92

92.

JIP

Hactpoiika mapuipyruzaropa:
Hcnonp3oBanne xoMaHap! traceroute i
oOHapyxeHus cetu; JJoKkyMeHTHpOBaHUE
cetu; Hactpoiika unrepgeiicos [IPv4 u
IPv6; Hactpoiika u mpoBepka HEOOBIION
cetu; MccnenoBanue MapuipyToB €
NIPSMBIM IO AKITIOYECHHUEM.

1/93

93.

JIP

Hactpoiika mapiuipyruzaropa:
Hcnonp3oBanue xoMaHab! traceroute i
oOHapyxeHus cetu; JJoKkyMeHTHpOBaHUE
cetu; Hactpoiika untepdetico [IPv4 u
IPv6; Hactpoiika u mpoBepka HEOOBIION
cetu; MccnenoBanue MapuipyToB C
MPSIMBIM IO AKITIOYEHUEM.

1/94

94.

JIP

Hactpoiika MapuipyTu3anuu: coCcTaBJIeHUE
cxeMbl cetu MIHTepHeT; HacCTpoiika
0a30BBIX MapaMETPOB MapUIPyTU3ATOPA C
MTOMOIIIbIO HHTEpderica KOMaHIHOM
ctpoku (CLI) cuctemsl Cisco 10S;
Hacrpoiika 6a30BbIX TapaMeTpPOB
Mapipyruzaropa ¢ nomompbro CCP.

1/95

95.

JIP

Hacrtpoiika MapipyTu3anuu: COCTaBICHHUE
cxeMsbl cetu IHTepHeT; HacTpolKa
0a30BbIX TapaMeTPOB MapLIpyTH3aTOpa ¢
MIOMOIIIBIO0 HHTEpdeiica KoOMaHTHON

1/96

96.

JIP
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crpoku (CLI) cucremsr Cisco 10S;
Hactpoiika 6a30BBIX mapaMeTpoB
Mapupyruzaropa ¢ nomoiibro CCP.

Kongurypauus cereii VLAN:
Kondurypauus cereit VLAN u
TpPaHKOBBIX KaHasoB; [louck u ycrpanenue
HenoJsa ok B KoHurypanuun VLAN;
Peanu3zanus cucrembl 6€3011aCHOCTH CETH
VLAN; Peanusanus ceteii VLAN mist
CEerMEHTAlMU CEeTEN NPEANPUATANA MAJIOTO
Y CpeIHero Om3Heca.

1/97

97.

JIP

Mapupyruzanus mexay VLAN:
Hactpoiika mapiipyTu3anui Mex1y
VLAN s kaxxaoro uaTepdeiica;
Hactpoiika mapipyTu3anuy Mex1y
VLAN Ha ocHoBe ctangapta 802.1Q u
TpaHKOBOro kaHana; [louck u ycrpanenue
HEMOJIaJIOK B MApIIPYTU3ALUUA MEXKIY
cetsMu VLAN.

1/98

98.

JIP

Hactpoiika cratuueckoit MapipyTH3aium:
Hactpoiika cratnyeckux MapuipyToB
[Pv4/IPv6 mo ymosuanuto; Pazpabotka u
peanuzanus cxemsl aapecanuu [Pv4 ¢
Hucroar3oBanneM VLSM;

1/99

99.

JIP

Hactpoiika ctaTuueckoil MapuipyTru3aluu:
Pacuér cymmapneix mapuipyroB IPv4 u
[Pv6; Ilouck M ycTpaHeHHE HENOJAI0K
cratnyeckux mapupyroB IPv4 u IPv6.

1/100

100.

JIP

Hactpoiika nuHamuyeckoit
Mapuipyrusauuu: Mccnenosanue
cxonumoctu; CpaBHEHHE METOJIOB BbIOOpa
nytd B mporokosnax RIP. Hacrpoiika
potokoJioB RIPv2 u RIPng.

1/101

101.

JIP

Hacrtpoiika tuHaMuueckon
Mapuipyrusanuu: Mccnenosanue

1/102

102.

JIP
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cxoaumoctyu; CpaBHEHHE METO/10B BbIOOpA
nyt B mporokoinax RIP. Hactpoiika
npotokoJioB RIPv2 u RIPng.

Hacrpoiika npotokonoB OSPF: Hactpoiika
6a3oBoro npotokosa OSPFv2 nns ogHoiM
obmactu; ba3oBas HacTpoiika mpoToKoJIa
OSPFv3 st onHo# o0nactu

1/103

103.

JIP

N3ydeHnne MexaHu3MOB pabOTHI CO
CIMCKaMU KOHTPOJIS JOCTYIIA: HarJIiJHOE
npencrasieHue padotel ACL-cnimcka;
HacTpoiika cranaapTHbeIX ACL-cnuckos,
nMmenoBaHHbIX ACL-crinckoB, ACL-
criicka Juist auHuil VTY, paciimpeHHbIx
ACL- criucKoB TS pa3InYHBIX CIICHAPUEB.

1/104

104.

JIP

N3yuenne MexaHU3MOB pabOTHI CO
CIUCcKaMu KOHTpoJisa noctyna: [Touck u
yCTpaHeHHe HemoJaaok B padbote ACL-
criuckoB. Hactpoiika ACL-crinckoB
[Pv6;01paboTKa KOMILIEKCHBIX
MIPAKTUYECKUX HABBIKOB.

1/105

105.

JIP

Hactpoiika ACL-cniuckoB: Hactpoiika u
npoBepka ctanaapTHeIXx ACL-cniuckos;
orpanndenui VTY; pacimupennsix ACL-
cnuckoB. [louck u ycTpaneHue Hemojaaa0K
B HacTpoiike u pazmenienn ACL-
cnuckoB. Hacrpoiika u nmposepka ACL-
CIUCKOB 1u1s1 [PV6.

1/106

106.

JIP

Nzyuenue nmporokonoB DHCP: 6azoBas
Hactpoiitka DHCPv4 Ha mapuipyruzarope;
Ha kommyTaTope. [louck u ycrpanenue
Hernousagok B pabore DHCPv4;

1/107

107.

JIP

Hacrpoiika cepsepa DHCPv6 6e3
OTCJIEKUBAHMSI COCTOSIHUSA U C
oTcieXUBaHUEM cocTossHus. [louck n
yCTpaHeHHe HeNoJaI0K B paboTe

1/108

108.

JIP
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DHCPV6.

N3yuenne nporokosa DHCP: nactpoiika
nporokosia DHCP ¢ nomonibro komaH
Cisco 10S. OtpaboTka KOMIUIEKCHBIX
MPAKTUYCCKUX HABBIKOB.

1/109

109.

JIP

N3yuenune nporokosia DHCP: nactpoiika
npotokosia DHCP ¢ moMornisio koman
Cisco 10S. OtpaboTka KOMILJICKCHBIX
IMPAKTUYCCKUX HABBIKOB.

1/110

110.

JIP

[IpeoOpa3oBaHue CETEBBIX aJIPECOB:
n3zydeHnue npuHiuna padotsl NAT.
Hactpoiika cratndeckoro u
nuHamMudeckoro NAT. Peanmusanusa
cTaThyeckoro u nuHamuyeckoro NAT.
Hactpoiika nepeanpecanuu nopToB Ha
Mapmpyrtuzarope Linksys. [Iposepka,
MOUCK M YCTpaHEHHE HETO0IaI0K
koHurypamuiit NAT. OtpadoTka
KOMILJIEKCHBIX IPAKTUYECKUX HABBIKOB.

1/111

111.

JIP

Nzyuenune pabotel ¢ NAT u
PAT:nHacTpoiika nuHaMu4ecKoro u
cratuueckoro NAT, NAT-nyna ¢
neperpy3koit u PAT. Ilouck u
yCTpaHEeHHE HEeMOoJIaJ0K KOH(PUTypauit
NAT.

1/112

112.

JIP

I[ToaroroBka
JIOKJIa7a U
MIPE3CHTAINH K
YpOKy-KOH(pepeHIInH

Conepxanue

VYpoxk-koHpepeHuus

1/113

113.

Hroropoe 3aHsaTHe

1/114

114.

KouncyabTannu

IK3aMeH

06bém oOpasoBaTeabHON Harpy3ku — 132 yaca
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y4eOHOii Harpy3ku BO B3auMoJeiicTBHM ¢ npenogaBatejeM — 114 yacos, B T.4. JiaGopaTopHbIX padot - 50 vacos
CaMoOCTOSITeIbHOM padoTsl — 8 yacoB

Paznea 2.

Opranusanus,

NPUHITUNBI

MOCTPOEHHS U

(pyHkuuonupos

aHus

KOMIBIOTEPHBI

X ceTei

M/IK.01.02. 190 32

Opranuzanus,

NPUHIUIBI

NOCTPOEHUS U

GyHKIHOHUPOB

aHus

KOMIIbIOTEPHbI

X ceTei

Tema 2.1. Conep:xanue

lgliagmpyTnsau 2.1.1 BBeaenne B maclirabupoBaHue
cereil

KOMMYTaIH.

MacmTaﬁ?pOB BBenenue B MacmrabupoBaHue ceten 1/1 1 1 Jlexums

aHue ceTei
Peanuzanus npoekra cetu. [Ipoekr 1/2 1 2 Jlexuus
HepapXUyecKOi CEeTH.
Pacmmpenue cetu. 1/3 2 3 KY
Br160p ceTeBbIX yCTPOICTB. 1/4 2 4 KY
KommyTannoHHoe 060pyioBaHue. 1/5 1 5 Jlexuus
MapipyTu3aTopsl. 1/6 1 6 Jlexuus Pabota ¢ 1
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KOHCIIEKTOM,

JUTEPATYPOU
VYrpasisromue ycTpoucTBa. 17 7 KY
2.1.2 U36bITounocts LAN
N36srTounocts LAN 1/8 8 Jlexmmst
[MousTHs poTOKOIIa Spanning-tree. 1/9 9 CemuHap
[IpennasHaueHne mpoToKoIIa spanning-tree.
[Tpuntun padotel STP. Turer mpoTokoIOB 1/10 10 Cemunap
STP.
Hacrpoiika nmpotokosna STP. 1/11 11 Pemenune
CUTYallMOHHBIX
3a1a4
Hacrpoiika PVST+. 1/12 12 Perrenue
CUTYaIlMOHHBIX
3amaq
Hacrpoiika Rapid PVST+. 1/13 13 Pemenne Pabota ¢
CUTYaI[HOHHBIX | KOHCIIEKTOM,
3amaq JIUTEPATYpO
[Tpo6memsr HacTpotiku STP. 1/14 14 Pemenue
CUTYaIlMOHHBIX
3a1aq
2.1.3 ArperupoBaHue KaHaJI0
OCHOBHBIE TIOHATHS arPErUPOBAHUS 1/15 15 Jlexums
KaHaJIOB. ArperupoBaHue KaHaJoB.
[Tpunun padotsl EtherChannel. 1/16 16 KY
Hacrpolika arperupoBaHus KaHaJIOB. 1/17 17 Pemenue Pabota ¢
Hacrpoiika EtherChannel. CUTYallMOHHBIX | KOHCIIEKTOM,
3a1a4 JUTEpaTypoit
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[TpoBepka, MOUCK U YCTPaHEHUE HEIOJIAI0K
B pabote EtherChannel

1/18

18

Pemenue
CUTYallHOHHBIX
3a71a4

2.1.4 becnipoBo/HbIE JIOKAJIbHbIE CETH

becnipoBoiHBIE JIOKATIBHBIE CETH
Konnenmmu 6ecipoBoHOM CBSI3H.
Brenenue B 6eCipoBOTHYIO CBSI3b.
Komnonentst cereit WLAN

1/19

19

Jlexuus

. Tomomornu cereit WLAN 802.11.
[IpuHMIBl paboTH 6ECITPOBOHON
JIOKAJIbHOM CETH.

1/20

20

Jlexuus

Crpykrypa kagpa 802.11.
OYHKIIMOHUPOBaHKE OECTIPOBOTHON CBSA3H.
VYnpaBieHue KaHaJaMH.

1/21

21

Jlexknus

Bbe3omacHOCTh 0ECIIPOBOIHBIX JTOKATBLHBIX
cerel. Yrpossl s cereid WLAN.
Oo6ecrieuenue oe3omacaoctd WLAN..

1/22

22

Jlexknus

Hactpoiika 6ecripoBOIHBIX JIOKAIbHBIX
cereit. Hactpoiika 6ecripoBOTHOTO
MapIIpyTH3aTopa.

1/23

23

KY

Pabora c
KOHCIIEKTOM,
JIUTEPaTypoOit

Hactpoiika 6ecripoBOIHBIX KIIMEHTOB.
[Touck u ycTtpaneHHe HEMOJIaI0K B paboTe
cereit WLAN

1/24

24

KY

2.1.5 HacTpoiika 1 ycTpaHeHue
HenoJ1anok B padore OSPF st oqHoi
obJacTu

HacTtpoiika u ycTpaHeHre HENOJIaI0K B
pabote OSPF s omgHoit o6nactu
PacimmpenHnbie mapamMeTpsl MPOTOKOIIA
OSPF nns ogHoli 00acTH.

1/25

25

Jlexuus
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MapmpyTu3amus Ha ypoBHSIX 1/26 26 KY
pacnpenenenus u sapa. OSPF B ceTsix ¢
MHOKECTBEHHBIM JIOCTYTIOM.
Pacripoctpanenne mapiipyra 1mo
YMOJTYaHHIO.
Tounas nactpoiika uarepdericos OSPF. 1/27 27 KY
3ammra OSPF. Ycrpanenue Henosaaok
peanuzanuu npoTtokosia OSPF ans ogHoM
obnacTH.
Cocrapsironize mpomeypsl MOUCKa | 1/28 28 Pemenue Pabora ¢
yCTpaHeHHs Henotanok B padore OSPF mis CUTYallUOHHBIX | KOHCIIEKTOM,
OJIHO 0OnacTH. 3a1a4y JUTEPATYPOU
[Touck u ycTpaHeHue HEmoaaa0K B 1/29 29 Pemenue
mapupyruzanuu OSPFv2 niig onHoi CUTYallUOHHBIX
obnactu. [Touck u ycTpaHeHHe HETIONAI0K B 3a1a4
OSPFv3 mis oxHo¥ o0nacTu
2.1.6 OSPF ni1s1 HecKOJIBLKHUX 00J1acTei
OSPF mis Heckoapkux o0OnacTeit 1/30 30 Jlexuus
[Tpunuun padoter OSPF mis
HeckoJbkuxoOnacreit. Haznauenue OSPF
JUIS HECKOJIbKUX o0JiacTeil.
[Tpunun padotsl makeroB LSA B OSPF 1/31 31 Jlexuus
IUTSL HeCKONBbKUX oOnactei. Tabnuma
MapIIpyTU3alUU U THIIBI MapIIPYTOB
OSPF.
Hacrpoiika OSPF it HeckoJIbKUX 1/32 32 Pemenne
obmnacTei. CUTYAIMOHHBIX
3a/aq
O6bvenunenne mapupyroB OSPF. 1/33 33 Pewenne [ToBTOpEeHUE
[Iposepka OSPF nnst HECKOTBKHUX CUTYAIlMOHHBIX | MaTepuaia
obmnacTei. 3a1a4
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KoHnTponsHas padora 1/34 3 34 KonTtponsHas
pabota

JlabopaTopHble padoThI

PazBepThIBaHIE KOMMYTHPYEMOM CETH C 1/35 3 35 JIP

pe3epBHBIMH KaHAJIAMHU

PasBepThIBaHIE KOMMYTHPYEMOM CETH C 1/36 3 36 JIP

pe3epBHBIMH KaHAJIAMHU

Hacrpoiika Rapid PVST+, 1/37 3 37 JIP

Hacrpoiika Rapid PVST+, 1/38 3 38 JIP

Hacrpoiika Rapid PortFast 1/39 3 39 JIP

Hacrpoiika Rapid PortFast 1/40 3 40 JIP

Hacrtpoiika BPDU Guard 1/41 3 41 JIP

Hacrtpoiika BPDU Guard 1/42 3 42 JIP

Hacrpoiika mpotokosa GLBP 1/43 3 43 JIP

Hacrpoiika mpotokosa GLBP 1/44 3 44 JIP

OmnpeneneHne TUTTOBBIX OITUOOK 1/45 3 45 JIP

koHpuryparuu STP

OrnpezenieHne TUTIOBBIX OLTUOOK 1/46 3 46 JIP

koH¢urypauuu STP

Hacrpoiika EtherChannel 1/47 3 47 JIP

Hactpoiika EtherChannel 1/48 3 48 JIP

[Touck u ycrpaneHue HeMmoaaa0K B paboTe 1/49 3 49 JIP

EtherChannel

[Touck u ycTpaneHHe HEMOIaA0K B paboTe 1/50 3 50 JIP

EtherChannel

ArperupoBaHue KaHaJIOB 1/51 3 51 JIP
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ArperupoBanuie KaHaJOB 1/52 3 52 JIP
ArperupoBanuie KaHaJOB 1/53 3 53 JIP
ArperupoBanuie KaHaJlOB 1/54 3 54 JIP
Hacrpoiika 6ecripoBoHOTO 1/55 3 55 JIP
MapIIpyTU3aTopa 1 KINeHTa

Hacrpoiika 6ecripoBoHOTO 1/56 3 56 JIP
MapIIpyTU3aTopa 1 KINeHTa

Hactpoiika 6a3zoBoro nporokosia OSPFv2 1/57 3 S7 JIP
Ui OHOM o0nacTu

Hactpotika 6a3oBoro nporokosia OSPFv2 1/58 3 58 JIP
JUIs OHOM o0nacTu

Hacrpoiika 6a3oBoro nmporokona OSPFv2 1/59 3 59 JIP
U1 OHOM o0nacTu

Hacrpoiika 6azoBoro npotokosa OSPFv2 1/60 3 60 JIP
IUIST OHOM 00J1acTu

Hacrpoiika OSPFv2 B cetn 1/61 3 61 JIP
MHOJKECTBEHHOTO JIOCTYIa

Hacrpoiika OSPFv2 B cetn 1/62 3 62 JIP
MHOJKECTBEHHOTO JOCTYIa

Hacrpoiika pactmmpeHHbIX QyHKITHI 1/63 3 63 JIP
OSPFv2

HacTtpoiika pacmupeHHbIX QyHKIUI 1/64 3 64 JIP
OSPFv2

[Touck u ycTrpaneHue HeMmoaaA0K B paboTe 1/65 3 65 JIP
OCHOBHBIX IpoTOK0JI0B OSPFV2 u OSPFV3

JUIsL OJTHOM 00JIacTH

[Touck u ycTtpaHeHHe HEMOIaA0K B paboTe 1/66 3 66 JIP

ocHOBHBIX TpoToK07I0B OSPFV2 u OSPFv3
JUIS OJHOM 00J1acTu
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[Touick 1 ycTpaHeHHE HEToIa 0K B paboTte 1/67 67 JIP
YCOBEPIICHCTBOBAHHOTO MPOTOKOJIA

OSPFv2 mna oxgHol oOinactu

[Touck u ycTpaneHue HEMOJIaI0K B paboTe 1/68 68 JIP [ToaroToBKa OTYETOB
YCOBEPIIICHCTBOBAHHOTO MPOTOKOJIA

OSPFv2 s oxgHolt o6nactu

Brnanenve HaBbIKAMH MTOVCKA M YCTPAHEHUS 1/69 69 JIP
Henonagok B padore OSPF

Brnanenue HaBbIkaMu MOKUCKA U YCTPaHEHUS 1/70 70 JIP
Hernonagok B padore OSPF

Hactpotika OSPFV2 u1st HECKOJBKHX 1/71 71 JIP
obnacreit

Hactpoitka OSPFVv2 mist HECKOTBKUX 1/72 72 JIP
obnacrei

Hacrpoitka OSPFv3 mist HeCKOIbKUX 1/73 73 JIP
obnacreit

Hacrpoitka OSPFv3 mist HeCKOTbKUX 1/74 74 JIP
obnacreit

[Touck u ycTpaHeHHE HETOJIa0K B padboTe 1/75 75 JIP
OSPFv2 u OSPFv3 g1 HeCKOJIBLKUX

obnacrei

[Touck u ycTpaHeHHE HETOJIa0K B padboTe 1/76 76 JIP
OSPFv2 u OSPFv3 1 HeCKOJIBKUX

obnacrei

BrioiHeHre KOMIUIEKCHOTO 3aJaHus 110 1/77 77 JIP
KOMMYTallUu

BrImonsesne KOMIUIEKCHOTO 3aJaHus 10 1/78 78 JIP
KOMMYTallUu

BrIoHeHre KOMIUIEKCHOTO 3aJaHusl 10 1/79 79 JIP
MapIIpyTU3aluu

BrImmonnenne KOMILIEKCHOTO 3aJaHUS 10 1/80 80 JIP
MapuIpyTU3aluu

BrImmonnenne KOMILIEKCHOTO 3aJaHUS 10 1/81 81 JIP

MaCI_HTa6I/IpOBaHI/IIO CETHU
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Brinonaenne xOMINIEKCHOTO 3a1aHusA 110
MacIITaOUPOBAHUIO CETU

1/82

82

JIP

Iloaroroska oT4ETOB

Tema 2.2.
Coeannenne
ceTei.

Conepxanue

2.2.1 lloakao4yenue K r.jao00ajJabLHOM ceTH

TToakmroueHue K T100aJILHON CETH
00630p TexHoorui rmobdansHoM cetu. Llenn
CO30aHus TII00aIBHBIX CETEN.

1/83

83

Jlexuus

TToaxiroyenue k ri1o00aIbHON CETH
00630p TexHoorui rmobdansHoM cetu. Llenn
CO3JaHus TII00AIBHEIX CETEN

1/84

84

Cemunap

[TpunHnun paboTs! I7100a1bHON CETH..

1/85

85

Jlexmus

CepBHCHI TJI00aTHHON CETH.

1/86

86

Cemunap

HNHdpacTpyKTypbl YaCTHBIX TI100aTBHBIX
cereil.

1/87

87

KY

HNudpactpykTypa 0011e10CTyITHOM
riobanpHOM cetn. Beibop cepBrcoB
rJ100abHOM CeTH

1/88

88

KY

Pabora c
KOHCIIEKTOM,
JIMTEepPaTypoOil

2.2.2 CoeqHeHUE KTOYKA-TOYKA)

COGI[I/IHGHI/IC «TOYKa-TO4YKa»

O630p OCJIICA0OBATCIBbHOIO COCANHCHUA
«TOYKa-TOYKay. CBA3b MO
MOoCJICA0BATCIIbHOMY KaHAITY.

1/89

89

KY

COCI[I/IHGHI/IC «TOYKa-TO4YKa»

O630p IIOCJIICA0OBATCIBbHOIO COCANHCHUA
«To4Ka-TouKa». CBA3b 110
MOoCJICAOBATCIIbBHOMY KaHAITy.

1/90

90

Pemenue
CUTYaLIMOHHBIX
3aJ1a4

Wukancymsauus HDLC. ITpuniun paboTsl
npotokoiia PPP. IIpenmymiectsa mporokosna
PPP.

1/91

91

KY
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WNukancymsuus HDLC. ITpuniun paboTsl 1/92 92 Pemenune
nportokoja PPP. [Ipenmyinecrsa nmpoTokona CHUTYaIMOHHBIX
PPP. 3a71a4
LCP u NCP. 1/93 93 KY
LCP u NCP. 1/94 94 Pemenue
CUTYAITMOHHBIX
3a1aq
Ceancer PPP. Hacrpoiika nmporokosia PPP. 1/95 95 KY
Hactpoiika npotokona PPP.
Ceancel PPP. Hactpoiika mpoTtoxosia PPP. 1/96 96 Pemenne Pemenue
Hactpoiika npotokona PPP CUTYAllUOHHBIX | CUTYallUOHHBIX
3aa4 3aa4
Aytentudukanus PPP. Otianka 1/97 97 KY
coequaenni WAN. Otnanka PPP
Aytentudukamus PPP. Otnanka 1/98 98 Pemenue
coequuenni WAN. Otnanka PPP CUTYallUOHHBIX
3a1a4
2.2.3 Pemienusi HIMPOKONMOJIOCHOT 0
AocTyna
Pemenust mupoKoONOIOCHOTO JOCTYIIA 1/99 99 Jlexuus
VY nanéunas padota. [Ipenmyrectra
ynanéHHou paboThI.
busnec-tpeboBanus 11 yIanEHHBIX 1/100 100 Jlexums
PabOTHHUKOB.
CpaBHEHME pelIeHUH TTMPOKOIIOIOCHOTO 1/101 101 KY
nocrymna. Kabens. DSL.
becnipoBoiHBIE HIMPOKOTIOIOCHBIE CETU 1/102 102 Jlexuus

Br160p pemieHnit mupoKonosI0CHOTo
JOCTyIa.
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Hacrpoiika moakmouenuit xDSL. 1/103 103 KY

0630p PPPOE. Hacrpoiika PPPoE 1/104 104 KY

2.2.4 3aimmTa MekpUINAIBLHON CBA3HM

3amura MeK(GUIHATBHON CBS3U 1/105 105 KY

Cetu VPN.

Ocuossr ceteit VPN. Tunsr ceteir VPN, 1/106 106 KY

Tynuenu GRE mexny oobexktamu. OcHoBer | 1/107 107 KY

GRE. Hactpoiika tynneneit GRE.

Oo6mme cenenus o6 [Psec. 3ammra 1/108 108 Pemenne

npotokona [P. Ctpykrypa nporokoJia [Psec. CUTYallUOHHBIX

3amaq

Y nanéuusnii qoctym. Pemenus VPN s 1/109 109 KY

yaan€énHoro nocrymna. Cetu VPN

yAanEHHOTO JIOCTYTA C UCIOJIb30BaHUEM

IPsec

VY nanéunsiii noctymn. Pemenus VPN ans 1/110 110 Pemenue

yaan€énHoro nocrymna. Cetu VPN CUTYaLIMOHHBIX

yIaja€HHOTOo JOCTYIa ¢ UCIOIb30BaHUEM 3a1a4

IPsec

2.2.5 MonuTtopunr Ceru

Momnutopunr Cetu 1/111 111 KY Pabora c
KOHCIIEKTOM,
JUTEPATYpOn

Syslog. Ipuniun padots Syslog. 1/112 112 KY

Hacrpoiika Syslog.

SNMP. ITpuniun padotsr SNMP. 1/113 113 KY

Hacrpoiika SNMP.

NetFlow. ITpuammn padotsr NetFlow. 1/114 114 Pemenne

Hactpoiika NetFlow. [IpoBepka moneneit CUTYaIMOHHBIX
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Tpaduka. 3a1a4
2.2.6 Otaaaka cetu

Otnanka cetu. [louck u ycrpanenue 1/115 115 KY
HEMOJIAJIOK C UCTIOJIb30BAHUEM CHCTEMHOTO

nojaxonaa. JlJokyMeHTauus o CeTH.

[Ipouenypa noucka u ycTpaHeHUs

HETOJIJIOK.

N3omsiimst mpoOi1eMbl ¢ TIOMOIITBIO 1/116 116 KY
MHOTOYPOBHEBBIX MOJIEIEH.

Otnanka cetu. Cpencra moucka u 1/117 117 Pemenne
ycTpaHeHUs HernoJjaaok. CUMIITOMBI U CUTYaIMOHHBIX
MIPUYHHBI OTJIAIKA ceTH. [lonck n 3aa4
YCTpaHEHHE HEMOJa0K CBA3U B ceTax IP.

Otnanka cetu. CpeacTBa MOKWCKa U 1/118 118 Pemenne
ycTpaHeHHsl Henoaa oK. CUMITOMBI U CUTYaIMOHHBIX
MIPUYMHBI 0TJIaaKu ceTH. [louck u 3aga4
YCTpaHEHHE HEMOJa0K CBSA3H B ceTax IP.

JlaGopaTopHbie padoThI 1/119 119

Hacrpoiika 6azoBoro PPP ¢ 1/120 120 JIP
ayTeHTH(PUKALHCH

Hacrpoiika 6azoBoro PPP ¢ 1/121 121 JIP
ayreHTHUUKaIuen

Otnanxa 6aszosoro PPP ¢ 1/122 122 JIP
ayreHTHUUKaIuen

Otnanka 6aszosoro PPP ¢ 1/123 123 JIP
ayTeHTU(UKaIen

IIpoBepka PPP 1/124 124 JIP
IIpoBepka PPP 1/125 125 JIP
Hacrpoiika MapmipyruzaTopa B KauecTBe 1/126 126 JIP

kimenta PPPoE g nonkimrouenus DSL
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Hacrpoiika MmapmipyruzaTtopa B Ka4yecTBe 1/127 3 127 JIP
kiuenta PPPoE nns nmoaxmouenust DSL

Hacrpoiika mapmipyruzaTtopa B Ka4uecTBe 1/128 3 128 JIP
kiuenta PPPoE mns nmoaxmrouenust DSL

Hacrpoiika MmapmipyruzaTtopa B KauecTBe 1/129 2 129 JIP
knuenta PPPoE nins moakmrouenus DSL

Hacrpoiika tynnenss VPN GRE 1o cxeme 1/130 2 130 JIP
«TOYKA-TOYKA

Hacrpoiika tynnenss VPN GRE mo cxeme 1/131 2 131 JIP
«TOYKA-TOYKA

Hacrpoiika tynnenss VPN GRE 1o cxeme 1/132 2 132 JIP
«TOYKA-TOYKA

Hacrpoiika tynuenst VPN GRE no cxeme 1/133 2 133 JIP
«TOYKA-TOYKA

Pa3paboTka TeXHUYECKOTO 0OCITY>)KMBAHUS 1/134 3 134 JIP
ceTn

Pa3paboTka TeXHUYECKOTO 00CTyKUBaHUS 1/135 3 135 JIP
ceTn

Hacrpoiika Syslog u NTP 1/136 136 JIP
Hacrpoiika Syslog u NTP 1/137 3 137 JIP
N3yuenune mporpaMMHOTO 00eCTICUCHHS ISt 1/138 3 138 JIP
MOHHUTOPHUHTA CETH

N3yuenne mporpaMMHOTO 00eCTICUCHHS ISt 1/139 3 139 JIP
MOHHUTOPHUHTA CETH

Hacrpoiika SNMP 1/140 3 140 JIP
Hacrpoiika SNMP 3 JIP
Hactpoiika SNMP 1/141 3 141

Hactpoiika SNMP 1/142 3 142 JIP
CO6op u ananu3 nanaeix NetFlow 1/143 3 143 JIP
CO6op u ananu3 nanaeix NetFlow 1/144 3 144 JIP
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CO6op u ananu3 nanabix NetFlow 1/145 3 145 JIP
Co6op u ananmu3 nanHbiX NetFlow 1/146 146 JIP
WuctpymeHTapuii ceTeBoro 1/147 3 147 JIP
aJIMHHHCTpATOpa JUIsl HAOIFOICHUS
WNucTpymeHTapuii ceTeBoro 1/148 3 148 JIP
aJIMHHHUCTpATOpa JUIsl HAOIFOICHUS
WucTpymeHTapuii ceTeBoro 1/149 3 149 JIP
aJIMHHHCTpATOpa JUIsl HAOIFOICHUS
WHcTpyMeHTapuii ceTeBOro 1/150 3 150 JIP
aJIMHHHCTpATOpa JUIsl HAOTFOICHUS
Co6oii B paboTe ceTH 1/151 3 151 JIP
Co6oii B paboTe ceTH 1/152 3 152 JIP
Pa3paboTka JOKYMEHTAIHH 1/153 3 153 JIP
Pa3paboTka JOKYMEHTAIHH 1/154 3 154 JIP
[IpoexTrpoBaHue coeIMHEHUS CETEM o 1/155 3 155 JIP
BapHaHTaM
[IpoexTrpoBaHue coeIMHEHUS CETe 1o 1/156 156 JIP
BapHaHTaM
CoenuHenue cereld o BapruaHTam 1/157 157 JIP
CoenuHenue cereid o BapruaHTam 1/158 158 JIP [ToaroroBka oT4ETOB
Conepxanue

Hrorosbie

N — KontponbHas padoTa 1/159 3 159 KontponbHas

pabora
Hrorosoe 3ansTne 1/160 3 160 Hrorosoe
3aHATHE

Conepxanue

Kypcosoe a [TocranoBka 3amaum KypcoBoro mpoekra | 1/159 3 159 KoHncynpranus

gﬁzeKTHPOB Pa3paboTtka TEXHUYECKOTO 3aJIaHHs. k KIT

Onucadue TEXHUYSCKUX Tpe60BaHHI>i K CCTH
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ITocraHoBka 3amauu KypcoBoro mpoekra | 1/160 160 Koncynpranus | [Togrotoska T3

Pa3paboTtka TEXHUYECKOTO 3aJaHUs k KII ITonck HCTOYHUKOB

Onwucanue TEXHUIECKUX TPEOOBAHUH K CETH U JIATEePaTypPhI

[IpeanpoexkTHOE UCCIe0BaHUE 1/161 161 Koncynbramus

npeaMeTHo# oOmactu.. Onucanue k KII

MPEANPHUATHS, €ro HHPOPMAITUOHHBIX

MOTOKOB, CymiecTByromux | T pemenuit u

ceTen

[IpeanpoexkTHOE HCcIe0BaHUE 1/162 162 Koncynbranms

npeaMeTHo# oOnactu Onucanue k KII

MpeanpusITHsi, ero HHPOPMaIMOHHBIX

MMOTOKOB, CyriecTByromux | T pemenuit u

ceTen

Bri6op m o0oCHOBaHWE TOTMOJIOTHUU CETH. 1/163 163 Koncynbramnms

Bribop u o00OOCHOBaHME THIIOB KaHAJIOB K KII

CBSI3M CETMEHTOB CETH

Beibop u obocHoBanme Tomosorun cetd | 1/164 164 Koncynbranms

Bribop m oO0OocCHOBaHME THIIOB KaHAJOB K KII

CBSI3M CETMEHTOB CETHU

Br160p 1 000cHOBaHHE TEXHOJOTUH 1/165 165 KoHncynbranms

KadecTBa 00CTyKUBaHUS K KIIT

Br160p 1 000cHOBaHHE TEXHOJOTUH 1/166 166 KoHncynbramnms

KadecTBa 00CTyKUBaHUS K KIIT

Br16op 1 onucanue ceTeBoro 1/167 167 Koncynpranusa | Odopmienue

o0opynoBaHus K KIT HOSICHUTEIbHOMU
3aIIUCKU KYPCOBOTO
MPOEKTa

Br160p 1 onucanue cereBoro 1/168 168 KoHncynpranus

o0opynoBaHus k KIT

Br160p 1 onucanue ceTeBbIX MPOTOKOJIOB. 1/169 169 KoHncynpranus

Hacrpoiika ceTeBbIxX Ciryxk0 k KII
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Br160p 1 onucanne ceTeBhIX MPOTOKOJIOB 1/170 170 Koncynpranus

Hacrpoiika ceTeBbIx ciry:k0 k KII

[IpoekTupoBaHne CUCTEMBI apeCcCallin 1/171 171 Koncynpranus

CETMEHTOB CETH k KII

[IpoexTrpoBaHue CUCTEMBI aipecaun 1/172 172 Koncynpranus | Odpopmienue

CETMEHTOB CETH K KII MOSICHUTEIbHON
3aIMHUCKH KYPCOBOTO
MPOCKTa

ArperupoBanue kaHayioB. Bei6op u 1/173 173 Koncynpramus

OMNKMCAaHUE METOJIOB U CPENICTB YAAIEHHOTO K KII

JOCTyTA.

ArperupoBanue kaHanoB. Beibop u 1/174 174 Koncynpranus | Odopmienue

OTHMCAaHHUE METOJIOB W CPEJICTB YAAIEHHOTO K KII HOSICHUTEIbHOU

JOCTYyTIA. 3aMHUCKH KYPCOBOTO
MPOEKTa

Onucanne NOoIKIFOYEHUN K III00aIbHON 1/175 175 Koncynbranms

ceTu K KII

Onucanue MoaKIFOYEHNNA K TII00aIbHON 1/176 176 KoHncynbramnms

ceTu K KIIT

CocraBiieHHE TJIaHA AMUHUCTPUPOBAHUS 1/177 177 KoHncynbramnms

cetu. Be16opu npumeHeHne K KII

WHCTPYMEHTapHs aIMHHHCTpPATOpa

CocraBieHue miaHa aAMUHACTPUPOBAHUS 1/178 178 Koncynpranus

cetu. Be16opu npumMeHeHne K KII

WHCTPYMEHTapUs aIMHHHCTpATOpa

Br160p MeTO10B U CpeacTB oOecrieueHus 1/179 179 Koncynbranms

KauecTBa, HaJISKHOCTH CETH, OTIMCAHUE K KII

MPOIIETYP OTIIAKU, TECTUPOBAHUS,
MOHHUTOPHUHTA, YCTPAHEHHS COOCB CETH.
Oo0ecnieueHne 0E€30IIaCHOCTH CETH.
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Br160p METOI0B U CpeCTB 0OecTieueH st 1/180 180 Koncynpramus | Odopmiienue
Ka4yeCcTBa, HaJCKHOCTHU CETH, ONMCAaHUE Kk KII MMOSICHUTETbHOM
MPOLIEAYP OTIAJIKH, TECTHPOBAHUS, 3aIMUCKH KYPCOBOTO
MOHHUTOPHHTA, YCTPAHEHUS COOEB CETH. MPOCKTa
Oo0ecneyenne 0e30ITaCHOCTH CETH.
HoxymenTtupoBanue cetu. Odopmienue 1/181 181 Koncynpranust | Odopmiienue
MOSICHUTEIbHOM 3aIIUCKU KYPCOBOTO K KII MOSICHUTEIbHO U
MIPOEKTa 3aIMUCKH KYPCOBOTO
MPOEKTa

JoxymentupoBanue cetu. OdopmiieHne 1/182 182 Koncynpramus
MOSICHUTEIILHOM 3aIIUCKU KYPCOBOTO K KII
MTPOEKTa
OdopmiieHue yepTexeit mpoeKTa 1/183 183 Koncynpranus

K KII
OdopmieHue yepTexeit mpoekra 1/184 184 Koncynbramus | OdopmiieHne

K KII yepTexKenl MpoeKTa
[ToaroroBka nokiaga U Mpe3eHTAIUN 1/185 185 Koncynbranms
MpOEKTa K KII
[ToaroroBka okiaga ¥ Mpe3eHTAIUN 1/186 186 Koncynbranms | [loaroroBka
MpOEKTa K KII NOKJIaza "

MPE3CHTAINH

3amura KypcoBOTO IIPOEKTa 1/187 187 Koncynpranus

k KII
3amura KypcoBOTO ITPOEKTa 1/188 188 Koncynpranus
Koncyabranun 1/189 189
IK3aMeH KOMILIeKCHBII 1/190 190

O6bém o0pa3oBaTe1bHOIT Harpy3ku — 250 yaca
yueOHOIi HAarpy3ku BO B3aumMojeiicTBuu ¢ npenoaasatejem 190 yacos, B T.4. J1a6opaTopHbIXx padoT -90 yacos, KypcoBoro npoektuposaHus 30 u.
CaMOCTOAITeIbHOI padoThl — 32 yacoB
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Pazgen 3. OcHoBBI 1/192 192
NPOEeKTHPOBAHUS
KOMIbIOTEPHBIX
CHCTEM M ceTeil
MJIK 01.03 OcHoBBI 1/193 193 32
NMPOEKTHPOBAHUS
KOMIbIOTEPHBIX
CHCTEM M ceTeil
Conep:xanue 1/194 194
IT_[el\gile'“ U 1. | Beeneuune 1/1 1 1 Jlexus
K(fHCprlprBaHHe 2 | Beenenne 12 2 2 KY
o 3 | [IpyHIHATIBI TOCTPOSHUS KOMIIBIOTEPHBIX CUCTEM U 1/3 1 3 Jlexuus
unu¢poBoii TEXHUKH N
(IIT) ceTei.
4 | IlpuHIMITIBI TOCTPOCHUS KOMIIBIOTEPHBIX CUCTEM U 1/4 2 4 KY
ceTeil.
5 | OcHOBHBIC TTOHATHS MPOCKTUPOBAHUS CUCTEM 1/5 1 5 Jlexums
6 | OcHOBHBIC TOHATHS MPOCKTUPOBAHUS CUCTEM 1/6 2 6 KY
7 | DTambl MPOEKTUPOBAHUSI. 1/7 1 7 Jlexmms
8 | DTambl MpOEKTUPOBAHUSI. 1/8 1 8 CemuHap
9 | JKu3HEeHHBI [[UKJI CUCTEM. 1/9 1 9 Jlexmus Pabora c 1
KOHCIIEKTOM,
JIUTEPATypOr
10 | Y)Ku3sHEeHHBII MUK CUCTEM. 1/10 2 10 KY
11 | KoHCTpyKIHS y3JI0B KOMIIBIOTEPHBIX CHCTEM U 1/11 1 11 Jlexums
ceTedl. YPOBHHU JETaJIU3alUK YCTPONCTB U CUCTEM
12 | KoHcTpyKius y3710B KOMITBIOTEPHBIX CUCTEM U 1/12 2 12 KY
ceTeil. YPOBHHU JeTaan3aluu YCTPONCTB U CUCTEM
13 | ®OyHKIMOHATBEHOE MOICTUPOBAHUE CHCTEM U CeTel 1/13 1 13 Jlexuus
14 | OyHKIMOHAIBHOE MOJICIMPOBAHIE CUCTEM U CETeH 1/14 2 14 CemuHap
15 | Moaenu IDEFF. 1/15 2 15 KY
16 | Mogenmn UML 1/16 2 16 KY
17 | lIporpammHoe obecrieuenue (I10) BPWin 1/17 2 17 KY
18 | Ilporpammuoe obGecnieuenue (110) UML 1/18 2 18 KY
19 | MozaenupoBaHue MPOIECCOB 1/19 2 19 KY
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20 | MonenupoBaHue MPOIECCOB 1/20 20 Cemunap
21 | OOecrieyeHne KauyecTBa U HAAEKHOCTH CUCTEM U 1/21 21 Jlexus
ceTei.
22 | Pacder mapamMeTpoB HaJCKHOCTH CUCTEM U CEeTeH 1/22 22 CemuHap Pabora ¢
KOHCIICKTOM,
JINTEPATypOr
JlabopaTopHble padoThl 24
1 | Peurenue 3amau Ha 9BM 1/23 23 |JlabopatopHas
pabota Nel
2 | Pemenue 3a1ay na OBM 1/24 24 |JlabopatopHas
pabota Nel
3 | UccnenoBanue pabOTHI JOKaIbHOM ceTr. Onrcanne 1/25 25 |JlaGopatopHast
ATaIroB MPOCKTUPOBAHMS 3aJAHHOM CETH pabota Ne2
4 | UccnenoBanue pabOTHI JIOKAJIbHOM ceTu. Onucanue 1/26 26 |JlaGopatopHas
ATaIroB MPOECKTUPOBAHUS 3aJAHHOM CETH pabota Ne2
5 | UccnenoBanue paboOThI KOPIIOPATUBHOM CETH. 1/27 27 |JlaGopatopHas
OnucaHue 3TarnoB NPOCKTUPOBAHUS 3aJAHHOM CETH pabota Ne3
6 | UccnenoBanue paboOThI KOPIIOPATUBHOM CETH. 1/28 28 |JlaGopatopHas
Onucanue 3TanoB NPOCKTUPOBAHUS 3aJaHHOM CETH pabota Ne3
7 | [IpoekTupoBaHNE CHUCTEM U CETEH IO BapUaHTaM 1/29 29 |JlaGopatopHas
pabota Ne4
8 | [IpoexkTupoBaHHE CHUCTEM W CETEH MO BapUaHTaM 1/30 30 |JlaGoparopHas
pabota Ne4
9 | [IpoexkTupoBaHHWE CHUCTEM W CETEH IO BapUaHTaM 1/31 31 |JlaGoparopHas
pabota Ne5
10 | IlpoexTHpoBaHUE CUCTEM U CETEH 1Mo BapuaHTaM 1/32 32 |JlaGopatopHas
pabota Ne5
11 | OyHKIIMOHATBEHOE MOACTUPOBAHUE CUCTEM U CETeH 1/33 33 |JlaGoparopHas
110 BapUaHTaM pabota Neb
12 | ®yHKIMOHATBHOE MOJICIMPOBAHUE CUCTEM U CeTel 1/34 34 |JlabopatopHas
110 BapUaHTaM pabota Neb
13 | ®yHKIMOHATBHOE MOJICIMPOBAHUE CUCTEM U CeTel 1/35 35 |JlaGopatopHas
110 BApUaHTaM pabota Ne7
14 | OyHKIMOHAIBHOE MOJICIMPOBAHUE CUCTEM U CeTel 1/36 36 |Jlabopatopnas | [loaroroBka
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110 BapUaHTaM pabota Ne7 OTYETOB
15 | MogenupoBaHue ceTeBOil HH(MPACTPYKTYPHI B 1/37 37 |JlaGopatopHas
BPWin pabota Ne8
16 | MogenupoBaHue ceTeBOi HH(MPACTPYKTYPHI B 1/38 38 |JlaGopatopHas
BPWin pabota Ne8
17 | MogenupoBaHHe 1O BapHaHTaM 1/39 39 |JlaGopatopHas
pabdota Ne9
18 | MogenupoBaHue 1O BapHaHTaM 1/40 40 |JlaGopatopHas
pabdota Ne9
19 | MonenupoBaHue POIIECCOB aIMUHUCTPUPOBAHUS 1/41 41 |JlaGopatopHas
110 BapuaHTaM pabota NelO
20 | MopenupoBaHKe MPOLIECCOB aJIMUHUCTPUPOBAHHMS 1/42 42 |JlaGopaTopHas
110 BapUaHTaM pabota NelO
21 | MogaenupoBaHue 10 BapuaHTaM 1/43 43 |JlabopatopHas
pabota Nell
22 | MopaenupoBaHue 10 BapuaHTaM 1/44 44 |JlabopaTtopHas
pabota Nell
23 | [IpoexTupoBaHue JOMEHHOM CHCTEMBI CETH 1/45 45 |JlaGoparopHas
pabota Nel2
24 | TIpoexTupoBaHuE JOMEHHOMU CHCTEMBI CETH 1/46 46 |JlabopartopHas | [ToaroroBka
pabota Nel2 OTYETOB
Tema 2. ConepxaHue 20
IIpousBoacTBo 1 | Dransl MIPOU3BOJICTBA 00BEKTOB CETEBOH 1/47 47 Jlexmus
nu(pPoBOH TEXHUKH UHPPACTPYKTYPHI
2 | Dramnsl MPOU3BOCTBA 00BEKTOB CETEBOH 1/48 48 KY
UHQPACTPYKTYPHI
3 |CocraB TEXHOJIOTHYECKOTO obopynoBanus, | 1/49 49 Jlexuus
IIPUMEHSEMBIX B TPOU3BOJICTBE CETEBBIX YCTPOUCTB.
4 | CocTaB npucnocoOIeHU U OCHACTKU 1/50 50 KY
5 |IIpouenypa BHEAPEHUS] KOMIIBIOTEPHBIX CETEH. 1/51 51 Jlexuus
6 | ConpoBOX/I€eHHE KOMIIBIOTEPHBIX CETEeH 1/52 52 KY
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7 | Momudukanus KOMIbIOTEPHBIX CETEH. 1/53 1 53 KY
8 | Moaudukaius KOMIBIOTEPHBIX CETEH. 1/54 2 54 CemuHap
9 | KoHCTpyKTOpCKAs TOKYMCHTALIHS 1/55 1 55 Jlexums
10 | KoHcTpyKTOpCKasi JOKYMEHTAIUS 1/56 2 56 KY
JlaGopaTopHbie paGoThl 8
11 | dyakuroHAIBHOE MOACIMPOBAHUE KOMYTAaTOPa 1/57 3 57 |JlaGopatopHas
pabora Nel3
12 | ®dyHKIMOHATBHOE MOJICTHPOBAHIE KOMYTATOPA 1/58 3 58 |JlaGopatopHas
pabota Nel3
13 | ®yHKIHOHAIFHOE MOICITUPOBAHHE 1/59 3 59 |JlaGopatopHas
MapuIpyTU3aTopa pabota Nel4
14 | OyHKIMOHAIBHOE MOACITUPOBAHUE 1/60 3 60 |JlaGopatopHas
MapuIpyTU3aTopa pabota Nel4
15 | IIpoekTupoBanue CTPYKTYphI H QYHKIHNA 1/61 3 61 |JlaGopatopHas
KOMMYTaTopa pabota Nel5
16 | IlpoexktupoBanue CTPYKTYPHI U PYHKITHI 1/62 3 62 |JlaGopaTtopHas
KOMMYTaTopa pabota Nel5
17 | TlpoexktupoBanue CTPYKTYPHI U PyHKITHI 1/63 3 63 |JlaGopaTtopHas
MapIIpyTU3aTopa pabota Nel6
18 | IIpoexktupoBanue CTPYKTYPHI U PYHKIIHI 1/64 3 64 |JlaGopatopnas | [ToaroToBka
MapIIpyTU3aTopa pabota Nel6 OTYETOB
Conepxanue 20
Tema 3. Pabouee 1 | UncTpyMeHTEI u 060pyoBaHuE g | 1/65 1 81 KY
MECTO CETEBOTO H POEKTUPOBAHUS, peanuszanuu u
CHCTEMHOT0 aJIMHHUCTPUPOBAHHS CETEBON HHPPACTPYKTYPHI
4IMMHHACTPATOPA 2 | UHCTpyMEHTHI u 000pyI0BaHKE s | 1/66 2 82 JlenoBast
MIPOCKTUPOBAHHS, peanu3aiuu u urpa
aJIMUHUCTPUPOBAHUS CETEBOI MHOPACTPYKTYPHI
3 | MHCTpyMeHTBI M Marepuaisl JUii MOHUTOpuHra u | 1/67 1 83 KY
MOJIEP>KKH pabOTOCIIOCOOHOCTH CETH
4 | lHCTpYMEHTBI W MaTepHaibl Jjisi MOHMTOpHUHTA U | 1/68 2 84 CemuHnap
MOJIEP>KKH pabOTOCIIOCOOHOCTH CETH
5 | DKOJIOTHYECKHE  HOPMBI npousBoacTBa  m | 1/69 1 85 Jlexnus
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SKCIUTYaTaI[uu CETEM.
DKOJIOTHYECKHE HOPMBI npousBojactBa  u | 1/70 KY
AKCIUTYaTal[uu CETEM.
6 | Oxpana T1pyma. BsiBog o0bekroB ceteBoit | 1/71 3 86 JenoBast
WHOPACTPYKTYPBHI U3 SKCILTyaTaI[H. Y THITH3AIUs urpa
Oxpana Tpyna. BeiBog 00bekToB  cereBoit | 1/72 KY [ToaroroBka
UHOPACTPYKTYPHI U3 IKCILTyaTaI[H. Y THITH3AIUs K
HUTOTOBOMY
3aHSTHIO
19 | UrtoroBoe 3aHsTHE 1/73 3 99 Hrorosoe
3aHSATHE
20 | UroroBoe 3ausTHE 1/74 3 100 Hrorosoe
3aHATHE
Koncynprammm 4
DK3aMeH KOMIUIEKCHBII
Bcero 3a roa: makcumaJjibHOI HArpy3ku — 844acoB:
HArpy3KH BO B3aMMOAeHCTBHM ¢ NpenoaaBaTeieM — /4 yacoB JabopaTopHbIX padort 32 4
CaMOCTOSITe/IbHOI padoThl — 6 YacoB
Pa3nen 4.Cucrembl
aBTOMATH3UPOBAHHOIO
NPOEeKTHPOBAHUS
MJK 01.04Cucrembl 66
aBTOMATH3UPOBAHHOIO
NPOEeKTHPOBAHUS
Tema 1 Conepxanue 14
CTpykTypa, BUIBI, 1. | Beenenue. 1/1 1 1 Jlexuus-
¢pynxuun CAIIP. Oecena
2 | TumoBast Joruyeckasi cxeMa NpoeKTUPOBAHUS 1/2 1 2 Jlexnus
3 | KoMmmekcHsble aBTOMATU3HPOBAHHBIE 1/3 1 3 Jlexmus
CUCTEMBI.
4 | CucreMsl aBTOMAaTU3HPOBAHHOTO 1/4 2 4 KY
npoektupoBanusi. CAIIP kak  cioxHas
CUCTEMA.
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Knaccugpukamuss CAIIP. O630p CAIIP mis 1/5 5 Jlexrust
npoexrtupoBanus LY.
CAD/CAM/CAE cuctembl 1/6 Jlexnust
bubnnoreku JJIEMEHTOB CAIIP. 1/7 KY
Onrumuzanus cxem u miat B CAITP
MeToapl reOMEeTPUYECKOTO MOACTHPOBAHUS U 1/8 8 KY
crocoObl (hOPMHUPOBAHUS MOJIEIICH.
[IpoekTupoBaHue 3JI€MEHTOB B CTaHIAPTHBIX 1/9 9 JlaGopatopH
MakeTax MPUKJIaJHBIX TPOrPaMM ast pabora 1
[IpoekTupoBaHue 3IEMEHTOB B CTAHAAPTHBIX 1/10 10 | Jlaboparopu
MMaKeTax NPUKIAOHBIX IIPOrpaMM ast pabora 1
ITIpoektupoBanue YI'O u cxem LY B 1/11 11 | Jlaboparopu
CTaH/APTHHIX MaKeTaX MPUKIaIHbIX ast pabora 2
MIPOrpaMm
4 | Ilpoektupoanue YI'O u cxem LY B 1/12 12 | JlaGoparopu
CTaHJApPTHBIX ITaKeTax MPUKIIaIHBIX ast pabora 2
MPOrpaMm
[IpoextupoBanue rnemenToB, YI'O u cxem 1/13 13 | Jlaboparopu
1Y rpaguueckux peJakTopax. ast pabora 3
[IpoextupoBanue anemenToB, YI'O u cxem 1/14 14 | Jlaboparopu
LY rpaduveckux pemakropax. ast pabora 3
Tema 2 Coneprxanue 22
ABTOMATHU3HPOBAHHOE 1 OCHOBHBIE TPUHITUIIBI PAOOTHI CUCTEMBI 1/15 15 Jlexums
NMPOEeKTHUPOBAHME KOMITAC. UnTepdeiic mporpaMmsr
yepTe:keil U Mojeei 2 [Toctpoenue cxem u moaeneit B CAIIP 1/16 16 KY Pemenune
Kommac 3a1a4
1 Pabora ¢ komangamu B cucteMe KOMIIAC 1/17 17 JlaGopatopHast
pabora 4
2 Pabota ¢ xomangamu B cucteme KOMITAC 1/18 18 JlaGopatopHast
pabora 4
3 PaGora ¢ jokymMeHTaMu B cucTeme 1/19 19 JlaGoparopHast
KOMIIAC. Tumnsl 10KyMEHTOB pabora 5
4 Pabota ¢ JokyMeHTaMu B cucTeMe 1/20 20 JlaGopatopHast
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KOMITAC. Tunsl TOKyMEHTOB

pabora 5

5 [TocTpoenne reomeTpuiecKux 0OHEKTOB B 1/21 21 JlaGopatopHast
cucteme KOMITAC. OtoGpaskeHne CBOWCTB pabora 6
U peAAKTUPOBaHUE OOBEKTOB

6 [TocTpoeHue reoMeTpuIeckux 0OHEKTOB B 1/22 22 JIaGopaTtopHas
cucteme KOMITAC. OtoGpaskeHne CBOWCTB pabora 6
U peAaKTUPOBaHUE OOBEKTOB

7 BrImiosTHEHHE YepTeKel AeTall B CHCTEME 1/23 23 JlaGopaTtopHas
KOMIIAC. pabora 7

8 BrinonHenue yepTekeil AeTaiau B CUCTEME 1/24 24 JlaboparopHas
KOMIIAC pabora 7

9 Co3nanne cOOpOYHOTO YepTeka B CUCTEME 1/25 25 JlaGopaTopHast
KOMIIAC pabora 8

10 | Co3nmanue cCOOPOYHOTO YEPTEKa B CUCTEME 1/26 26 JTaGoparopHas
KOMIIAC pabora 8

11 | PaGoTa co cTaHAApTHBIMHU U3JICTUSIMHA B 1/27 27 JlaGopaTtopnas
cucreme KOMIIAC pabora 9

12 | PaGoTa co cTaHAApTHBIMHU U3JICTUSIMUA B 1/28 28 JlaGopaTtopHas
cucteme KOMITAC pabora 9

13 | PaGora co cnenudukausaMi 1 TEKCTOBBIMU 1/29 29 JlabopatopHast
nokyMeHTamMu B cucteme KOMITAC padora 10

14 | PaGora co cnenuduKausaMi U TEKCTOBBIMU 1/30 30 JlabGopatopHast
nokymentamu B cucreme KOMITAC pabora 10

15 | MoaenupoBaHuE TUIIOBBIX TPEXMEPHBIX 1/31 31 JlabopartopHas
0o0bekToB B cucteme KOMITAC. pabora 11

16 | MoaenupoBaHue TUIIOBBIX TPEXMEPHBIX 1/32 32 Jla6opaTopHas
0o0bekToB B cucteme KOMITAC. pabora 11

17 | Pa3pabotka npoektoB LY no Bapuantam B 1/33 33 JlaboparopHas
cucteme KOMITAC pabora 12

18 | Pa3pabotka npoektoB LY no Bapuantam B 1/34 34 JlaGopaTtopHast
cucreme KOMITAC pabora 12

19 | Pa3pabotka npoektoB LY no Bapuantam 1/35 35 JlaboparopHas

pabora 13
20 | Pa3paboTtka npoektoB LY mo Bapuantam 1/36 36 JlabopaTopHas Ortyer
pabora 13
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Tema 3
KommyTanuonso-
MOHTAKHOE
aBTOMaTHU3MPOBAHHOE
NPOEKTHPOBAHHE

Conepxanue 24 12
1 | [locTtaHOoBKa W METOJBI pEUICHUS 3a/1a4 1/37 37 Jlexums
KOMMYTAIIHOHHO-MOHTaKHOTO
IPOCKTUPOBAHHS.
2 | CAIIP 31eKTpOHHBIX YCTPOMCTB C 1/38 38 Jlexrmst
WCIIOJIb30BAaHUEM MTEYaTHOTO MOHTaXa.
1 | [locTpoeHue anropuTMOB TPACCUPOBKH 1/39 39 JlaGopaTopHas
TIEYATHBIX TIAT pabora 14
2 | IlocTpoeHne anropuTMOB TPACCHPOBKH 1/40 40 JlaboparopHas
TI€YATHBIX I1J1aT pabora 14
3 | 3uakomctBo ¢ unTepdericom CAITP Altium 1/41 41 JlaGopaTopHas
pabora 15
4 | 3nakomctBO ¢ uHTepdeiicom CAIIP Altium 1/42 42 JlaGopaTopHas
pabora 15
5 | PaboTa ¢ penakTopom co3iaHusi KOMIOHEHTOB |  1/43 43 JlaboparopHas
pabora 16
6 | PaboTa ¢ pegakTopom co3aaHus KOMIIOHEHTOB | 1/44 44 JlaGopaTtopHast
pabora 16
7 | PaboTa ¢ penakTopoM AIEKTPHIECKIX 1/45 45 JlaGopaTtopHast
NPMHIUIHAIBHBIX CXEM pabora 17
8 | Pabora ¢ penakTopoM AIEKTPHIECKUX 1/46 46 JlaGopaTtopHast
IPUHIUIIHAIBHBIX CXEM pabora 17
9 | ®opmupoBaHHUE U MIEYATh MPUHIUITHATEHO N 1/47 47 JlaboparopHas
DIIEKTPUUECKON CXEMBI. pabora 18
10 | ®opMupoBaHue U IeYaTh MPUHIUITHAIBHON 1/48 48 JlaGopatopHast
JJIEKTPUUECKON CXEMBI. pabora 18
11 | YcraHoBKa METpUYECKUX MTApaMETPOB 1/49 49 JlaboparopHas
IIPOEKTA. pabora 19
12 | Co3naHue u UCIIOIB30BAHKUE MTAOJIOHOB. 1/50 50 JlaGopatopHast
pabora 19
13 | ®opmupoBanue OUOIMOTEKH rpahuIecKux 1/51 51 JlaboparopHas
DJICMEHTOB . pab6ora 20
14 | ®opmupoBanue OMOIMOTEKH rpahuIecKux 1/52 52 JlaboparopHas Otuer 1
DJIEMEHTOB . pabora 20 Bl
15 | CneunanuzupoBannbie CAITP 1/53 53 KY
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16 | CnenmanusupoBannbie CATIP 1/54 54 KY
17 | denoBas urpa no npoeKTHPOBaHHUIO CETEBOM 1/55 3 55 KY
uHopactpykrypsl B CAITP
18 | HenoBas urpa no mpoeKTUPOBAHHUIO CETEBOM 1/56 3 56 KY [oaror 1
unppactpykrypst B CAIIP OBII<<1§ K
19 | KonTtpompHas paborta 1/57 3 57 KP
20 | KonTpospHas paboTa 1/58 3 58 KP
21 | IloBTOpEHHUE ¥ 3aKpeIIeHHe MaTepraa 1/59 3 59 KY
22 | IloBTOpEeHNE U 3aKperuieHNe MaTepraa 1/60 3 60 KY
23 | lnbdepeHnnpoBaHHbIN 3aUeT 1/61 3 61 13
24 | TuddepeHIMPOBAHHBIN 3a4€T 1/62 3 62 13
Bcero 3a roa: makcumaJibHOI HArpy3ku — 66 yacoB:
ayIMTOPHOI HArpy3Kku — 62 yacos CaMOCTOAITEIbHOI padoThl — 4 yacoB  JabopaTopHbIx padot 40 u
Y4eOHas npakTuka
Ilepeuyennb pador:
1. yyacTue B MPOEKTUPOBAHUU CETEBOM HHPPACTPYKTYPHI;
2. ydacTue B OpraHM3alii CETEBOTO aJIMUHUCTPUPOBAHMUS; 108
3. aKcIuTyatanus 00beKTOB CETEBOM HHPPACTPYKTYPHI;
4. ydacTHe B yIIPaBJICHUH CETEBBIMU CEPBUCAMU;
5. yuacTHe B MOJICpHU3AINH CETEBOH HH(PACTPYKTYPHI.
IIpousBoacTBeHHAsl MPAKTHKA pa3jena
Ilepeuyennb pador:
1. yuwactue B pa3pabOTKe METOJIOB, CPEICTB U TEXHOJIOTUN IIPUMEHEHUSI 00BEKTOB MPO(HECCHOHAIBHON ACATEIIEHOCTH; 144
2. TpoBeaeHHE MPo(PUIAKTUUECKUX PAa0OT HAa 0OBEKTaX CETEBON MH(MPACTPYKTYPHI U paOOUYNX CTAHIIHIX;
3. yuyacTHe B MHBCHTApH3allUU TEXHUYCCKHX CPEJICTB CETEBOI MH(PPACTPYKTYPHI, OCYIIECTBICHUE KOHTPOJIS TIOCTYIHBILETO U3 PEMOHTA
o00opy1oBaHUsI.
KoncyabTauuu 36
IIMA 18
Bcero 796
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3. YCJI0OBUS PEAJIM3ALIUU ITPOI'PAMMBI ITIPO®ECCHOHAJIBHOI'O MOAY JIA
«IIM.01 BBITIOJTHEHUE PABOT 11O TIPOEKTUPOBAHUIO CETEBOHA
NHOPACTPYKTYPBI»

3.1. l1sa peanu3auuu NporpaMMsbl NpogecCHOHAIBHOI0 MOIYJIA JOJKHBI ObITh
Npe1yCMOTPEeHBI c/leyIolue cleluajibHble MOMeIleHHs:

Jlabopatopuss «Opranu3anys W TPUHIMIB TIOCTPOCHUS KOMIBIOTEPHBIX CHCTEM,
OCHaIIeHHBIE B cooTBeTCTBUH ¢ 1. 6.1.2.1. [Ipumepnoii mporpammel o cienuansHocty 09.02.06
«CereBoe U CHCTEMHOE aIMUHICTPHPOBAHUEY.

Crynusa IlpoexkTnpoBaHus M JU3aiiHA CETEBBIX ApPXUTEKTYp M HMHXKEHEPHOM rpaduku,
OCHAIIICHHAs B COOTBETCTBUU C 1. 6.1.2.2. [IpumepHoii mporpammsl no cnenuansHoctu 09.02.06
«CereBoe U CHCTEMHOE aIMUHUCTPUPOBAHUEY.

OcHaiieHHble 0a3pl MPAaKTUKH, B cOOTBETCTBUM ¢ 1 6.1.2.3 IlpumepHoil mporpammsl 0
cnenuanbHocT 09.02.06 «CeTeBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE.

3.2. UndopmanuonHoe odecrneyeHne peaau3auuu NporpaMmmbl

Jia peanuzanuu nporpaMMbl OMONMMOTEYHBIH (QOHJ 00pa3oBaTENbHON OpraHU3alUU
JOJIKEH UMETh TIe4aTHbIe W/WIN 3JeKTPOHHbIE 00pa3oBaTelbHbIe U HH()OPMALMOHHBIE PECYPCHI,
PEKOMEH/yeMbl€ JUIsl UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IPOLIECCE.

OcCHOBHBIEC HCTOYHUKHU:

1. H.B. Makcumog, 1.U. Tlonos. Komnprotepnsie cetu: yued. [Tocobue -M.: DOPYM:
NH®PA-M 2017.

2.Hosoxxusos, E.O. KomnberotepHbie cetu: yued. MocoOue Ui CTyA. YUPEKICHUH CPel.
npod. obpazosanus / E.O.Hooxumnos, O.I1.HoBoxunos. — 2-e u3ganue nepepad. U J0mM. —
M.: U3narenbckuid HeHTp «Akagemusi», 2013.

I[OHOJIHI/ITCJIBHLIC HCTOYHHUKMNU:

1. TOCT P 53245-2008 Cucrembl kabeiabHbIE CTPYKTYpUPOBaHHBIE. MOHTaX OCHOBHBIX
Y3JI0B CUCTEMBI. MeTO1bl HCTIBITAHUS

2. mo TOCT P 53246-2008 Cucrembl KaOeNbHBIE CTPYKTYPUPOBAHHBIC.
[IpoexTrpoBaHre OCHOBHBIX Y3JI0B cucTeMbl. O01Iue TpeboBaHus

3. T'OCT 2-105-95 ECKJI. O6mue TpeboBaHUs K TEKCTOBBIM IOKYMEHTaM

4. TOCT 2.109-73 ECK/I. OcHOoBHBIE TpeOOBaHHUSI K UepTEKam

5. TOCT 2.108-68 (ct CBOB 2516-80) HMsroroBiaeHue cOOpPOUYHBIX YEpTEKEH W
cnenudukanui

6. I'VK M. AnmapaTtHbie cpeiacTBa jJokKaabHbIX ceredd. Duiukinoneaus. CI16: TTUTEP,
2003

7. Omudpep B.I'., Omudep H.A. Kommbrorepusie cetu. I[IpuHIMMBI, TEXHOJIOTHUH,
npotokoinsl. — CII6.: U3natensckuit oM «Ilutepy, 2017.

8. Uexmapes HO.B. JlokanpHble BBIYMCIUTENbHbBIE CETH. V3gaHne BTOpoe, UCIIPABIEHHOE
u nonosHeHHoe. — M.: JIMK Ilpecc, 2016.

9. Vwicon 3. MOHUTOPHHT U aHaiIM3 ceTeid. MeTo bl BBISBIEHUS HEUCIIpaBHOCTEH / D11
VYuncon. — M.: JIOPH, 2012.

10. Muxanbuenko C.I'., EpemeeBa E.A. KowmmbploTepHble CUCTEMBI M  CETH.
[IpoextupoBanue koMmnbroTepHbIx cereil B makere OPNET-Tomck, Uzn. TT'Y CYuP, 2011

11. Muxansuenko C.I'., BanoB B.B. Kommnbrorepusie cuctemsl u cetu. [IpoektupoBanue
KOMIBIOTEpHBIX ceTeil Ha 6aze mapmpyruzatopa CISCO-2801 OPNET - Tomck, Uzn. TI'Y
CVYuP, 2011
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HNHTEepHeT-NCTOYHUKM:

1 DnextpoHHast OMOMMOTEYHash cHUCTeMa OOpPa30BaTEIBHOTO YUPEXKICHHUS C HHTEPHET-
JOCTYIIOM K pecypcam

2 XKypnan cereBbix pemeHnii LAN [DnextpoHHbIli pecypc]. — Pexum no-cryma:
URL:http://www.osp.ru/lan/#/home.

3 XKypHam 0 KOMITBIOTEPHBIX CETSIX M TEICKOMMYHUKAIMOHHBIX TEXHOJOTHAX «CeTn u
CHCTEMBI CBSI3M» [ DNEKTpOHHBIN pecypc]|. — Pesxxum mocryma: URL: http://www.ccc.ru/.

4 HayyHO-TeXHMYECKUH W Hay4HO-TIPOM3BOJCTBEHHBIN XypHal «/HpopMannoHHbIE
TEXHOJIOTUN [DneKTpoHHbIH pecypc]. — Pexum noctyna: URL: http://www.novtex.ru/IT/.

12. Hammonameubrit OTkpeITed YHEBepcuTeT «MHTYUT» [DnekrpoHHbBIN pecype]. —
Pexxum nmoctyma: URL: http://www.intuit.ru/. ( B 1.4. CemeHoB A.b. AnMuHHCTpUpOBaHUE
CTPYKTYpUpOBaHHBIX KaOenbHbIX cucteM; CemenoB A.b. IlpoektupoBanue u pacuer
CTPYKTYPHUPOBAHHBIX KaOelnbHbIX cucteM U komnoHeHToB; Bacun H.H. Iloctpoenue ceteil Ha
0a3ze KOMMYTaTOPOB U MapIUIPyTH3aTOPOB U JIp.)
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4. KOHTPOJIb 4 OUEHKA PE3Y/IbTATOB OCBOEHHUA [IPO®ECCHOHA/IBHOI'O

MOJYIIA

«IIM.01 BBIITIOJIHEHHUE PABOT I10 IIPOEKTHPOBAHHUIO CETEBOH

HHDOPACTPYKTYPbI»

Ko 1 HaumeHoBaHUE

poheCcCUOHANBHBIX

OOIIMX KOMITETEHIHI,
(dhopMHpyeMBIX B
pamMKax MoTyiIst

Kpurepun onenkn

Mertoasl onieHKH

[IK 1.1. BemoJyHsTh
MIPOEKTUPOBAHKE
KaOeJIbHOU CTPYKTYpPBI
KOMIIBIOTEPHOM CETH.

O1neHKa «OTJIMYHOY - TEXHUIECKOE
3aJJaHAe TPOAHATTM3UPOBAHO,
aITOpPUTM pa3paboTaH,
COOTBETCTBYET TEXHUYECKOMY
3a/1aHUI0 U 0(OPMJIEH B
COOTBETCTBUU CO CTAaH/IapPTaMH,
IIOSICHECHBI €0 OCHOBHBIC
CIPYKTYPBIL.

OneHka «Xopo1o0y -aaropuTM
paspaboTaH, 0(hOpMIIECH B
COOTBETCTBUU CO CTaHJAPTAMHU U
COOTBETCTBYET 3a/IaHUIO, TTOSICHEHBI
€r0 OCHOBHBIE CTPYKTYPBHI.

OrneHka «y/10BJ1eTBOPUTEIBHO) -
aITOPUTM pa3paboTaH u
COOTBETCTBYET 3aJJaHUIO.

Ok3ameH/3a4eT B hopme
cobeceoBaHus:
NpaKTHYECKOE 3aJaHNe
10 TIOCTPOCHHIO
aIropuT™Ma B
COOTBETCTBHHU C
TEXHHUYCCKUM 3aJlaHUEM

3amura OT4ETOB 110
MPAKTHYECKUM U
nabopaTopHBIM paboTam

IK 1. 2.
OcymiecTBIATh BHIOOD
TEXHOJIOTHH,
WHCTPYMEHTAIBHBIX
CPE/ICTB U CPEJICTB
BBIYHCIIATEIbHON
TEXHUKH TIPU
OpraHu3aIuu
nporiecca pa3paboTKH
Y YICCIICIOBAHHUS
00BEKTOB
npoheccHOHALHOM
JeSITEITbHOCTH.

O1eHKa «OTJIMYHOY - TEXHUIECKOE
3aJ[aHue TIPOAHATM3UPOBAHO,
aNTOpPUTM pa3paboTaH,
COOTBETCTBYET TEXHHUECKOMY
3aJlaHuto0 ¥ 0(hopMIIeH B
COOTBETCTBUU CO CTaHIapTaMH,
TIOSICHEHBI €r0 OCHOBHBIC
CTPYKTYPBHI.

O1eHKa «XOPOIIO0Y -aJTOPUTM
paspaboTaH, 0(hOpMIICH B
COOTBETCTBUU CO CTaHJAapTaMU H
COOTBETCTBYET 3a/IaHUIO, TTOSCHEHBI
€r0 OCHOBHBIC CTPYKTYPHI.

OrneHka «y/10BJ1€TBOPUTEIBHO) -
QITOPUTM Pa3pabOTaH u
COOTBETCTBYET 33JJaHHIO.

DKk3aMmen/3aueT B hopme
cobeceoBaHus:
NPaKTUYECKOE 3a/IaHNE
10 TIOCTPOCHHIO
QITOPUTMA B
COOTBETCTBHUHU C
TEXHUYECKUM 3aJ]aHUEM

3amuTa OTYETOB 110
HPaKTHYECKUM H
nabopaTopHBIM paboTam
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IK 1. 3.
ObecrnieunBaTh
3anIUTy HH(GOPMAIIH
B CETH C
UCTOJIb30BAHUEM
IPOrpaMMHO-
anIapaTHbIX CPEJICTB.

O11cHKA «OTJIMYHOY - TEXHUICCKOE
3aJ[aHue MPOAHATU3UPOBAHO,
ITOPUTM pa3padoTaH,
COOTBCTCTBYCT TCXHUYICCKOMY
3aJaHUI0 U 0(POPMIICH B
COOTBETCTBUU CO CTaHAAPTaAMH,
IHOACHCHBI €I'0 OCHOBHBIC
CTPYKTYPBIL.

O11eHKa «XOPOII0» -aJITOPUTM
paspabotaH, 0hopMIICH B
COOTBETCTBUU CO CTaHIAPTAMH U
COOTBETCTBYET 33/[aHUI0, MTOSICHEHBI
€ro OCHOBHBIE CTPYKTYPHI.

O11leHKa «y/10BJIETBOPUTEIbHO -
ITOPUTM pa3paboTaH u
COOTBETCTBYET 3aJIaHHUIO.

Ok3ameH/3aueT B hopme
cobecel0BaHNUS:
NPaKTHYECKOE 3aJ[aHNe
110 TIOCTPOCHHIO
IropuT™Ma B
COOTBETCTBHHU C
TEXHHUYCCKUM 3aJJaHUEM

3ammuTa OTYETOB 10
MMPAKTUYCCKUM U
nabopaTopHBIM paboTam

[IK 1. 4. IIpuanmats
y4acTHe B IPUEMO-
CAATOYHBIX
WCITBITAHUSIX
KOMITBIOTEPHBIX CETEH
Y CETEBOTO
000pyI0oBaHUS
Pa3IUYHOTO YPOBHS U
B OIICHKE KayecTBa U
SKOHOMHUYECKOH
ahdexTuBHOCTH
CETEBOM TOMOJIOTHH.

O1eHKa «OTJIMYHOY - TEXHUIECKOE
3aJjaHie TPOAHATN3UPOBAHO,
aNTOPUTM pa3paboTaH,
COOTBETCTBYCT TEXHUYCCKOMY
3a/1aHuI0 U 0(OpPMJICH B
COOTBETCTBUH CO CTaHIapTaMH,
MOSICHEHBI €T0 OCHOBHbIE
CTPYKTYpBHI.

OneHka «Xopo1o0y -aaropuTM
paspaboTaH, 0(hOpMIIECH B
COOTBETCTBUU CO CTaHAAPTaAMH U
COOTBETCTBYET 3aJJaHUIO, MTOSICHEHBI
€r0 OCHOBHBIE CTPYKTYpBHI.

OrneHka «y/10BJ1€TBOPUTEIBHO) -
AITOPUTM pa3paboTaH U
COOTBETCTBYET 3aJJaHHIO.

Dk3aMmeH/3aueT B popme
cobeceoBaHus:
MPaKTUIECKOE 3a/IaHNE
10 TIOCTPOESHHIO
aIropuT™Ma B
COOTBETCTBHH C
TEXHUYECKUM 3a/laHHEM

3amura OT4ETOB 110
MPAKTUYECKUM U
nabopaToOpHBIM paboTam

IIK 1. 5. BemmonHATh
TpeOoBaHUs
HOPMaTHUBHO-
TEXHUYECKOH
JTOKYMEHTAIUH, UMETh
OTBIT OpopMIIEHUS
MPOEKTHOMN
JOKYMEHTAI|H.

OreHKa «OTJIMYHO» - TEXHUUECKOE
3aJ[aHue MPOAHATN3UPOBAHO,
aNrOpuTM pazpaboTaH,
COOTBETCTBYET TEXHHYECKOMY
3a7aHuio 1 oopmileH B
COOTBETCTBUU CO CTaHAAPTAMH,
HOSICHEHBI €r0 OCHOBHBIE
CTPYKTYPBI.

O1eHKa «XOpOLI0Y -aJITOPUTM
pa3paboTaH, opopMIIeH B
COOTBETCTBUU CO CTaHAAPTAMH U
COOTBETCTBYET 33JJaHUIO, MTOSICHEHBI
€r0 OCHOBHBIE CTPYKTYPHI.

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

Dk3amMmeH/3a4eT B hopme
co0eceoBaHus:
NPaKTUYECKOE 3a/IaHUC
10 TIOCTPOCHHIO
QITOPUTMA B
COOTBETCTBUHU C
TEXHUYECKUM 3aJaHUEM

3amura OTYETOB 10
NPaKTUYECKUM U
1ab0paTOPHBIM paboTam

61




OK 01. Berbupatp
CTOCOOBI penIeHHs
3amaq
npodeccuoHaIbHON
JeSATeITLHOCTH,
MPUMEHUTEIBHO K
pa3IuYHBIM
KOHTEKCTaM.

— 000CHOBAHHOCTB TIOCTAHOBKHU
IeJTM, BBIOOPA U IPUMEHEHUS
METOJIOB U CIIOCOOOB peIICHUs
npodeccHoHaNBHBIX 3a/1a4;

- aJIeKBaTHas OLIEHKA U CAaMOOIICHKA
3¢ (PEeKTUBHOCTH U KauecTBa
BBITIOJTHEHUS PO (ECCUOHATTBHBIX
3a1a4

OIT 02.0Ocy1iecTBIsITh
MIOWCK, aHATTU3 U
MHTEPIPETAIHIO
nH(pOpMaINH,
HE0OX0IMMOM I
BBITIOJTHEHUS 337144

- HCII0JIb30BAHUE PA3IUYHBIX
MCTOYHUKOB, BKJIIOYasl 3JIEKTPOHHBIE
pecypchl, MEAMAPECYPCHI,
WHuTepHer-pecypchl, IEpUOIMIECKHe
U3JIaHUS TI0 CHEIUAIbHOCTH IS
pelieHus npodeccuoHalbHbIX 3a7a4

npohecCuoHaIbHOM

JIEATETLHOCTH.

OK 03. IlmanupoBaTh U | - AEMOHCTpAIIUS OTBETCTBEHHOCTH
pealin30BhIBATH 3a MPUHSATHIC PEIICHUS
cOOCTBEHHOE - 000CHOBAaHHOCThL CAMOAHAJIN3a U

npodeccruoHalIbHOE U
JMYHOCTHOE Pa3BUTHE.

KOppEKIU pe3YyIbTaTOB
COOCTBEHHOM pabOTHI;

OK 04. PaGoTaTb B
KOJJIEKTHBE U KOMaHJeE,
3¢ exTHBHO
B3aMOJEHCTBOBATE C
KOJJIETaMH,
PYKOBOJICTBOM,
KJIMEHTaMH.

- B3aUMOJICUCTBHUE C
00yyaroUUMUCs, MPEero1aBaTeIsIMU
¥ MacTepamu B X0Jie 00ydeHHsI, C
PYKOBOIUTEISIMU YI€OHOM 1
MIPOU3BOJICTBEHHON MPAKTHK;

- 000CHOBaHHOCThH aHAIN3a PaOOTHI
YJICHOB KOMaH/IbI (TI0TYNHEHHBIX)

OK 05. OcymiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIUIO Ha

-TPaMOTHOCTbh YCTHOM U
MUCbMEHHOU peyH,
- SICHOCTb (QOPMYJIMPOBAHUS U

roCyJIapCTBEHHOM M3J10KEHHUS MBICIIEH

SI3BIKE C yYETOM

0COOEHHOCTEH

COLIMAJIBLHOTO U

KYJIbTYpHOTO

KOHTEKCTA.

OK 06. IlposBisaTh - COOTFOICHNE HOPM TTOBEJICHUS BO
TPk JIaHCKO- BpeMs y4eOHBIX 3aHATUN U
MaTPUOTHYECKYIO IPOXOXKACHUS Y4eOHOU U
MO3HUIIHIO, MIPOU3BOICTBEHHOMN MIPAKTHUK,
JEMOHCTPHPOBATH

OCO3HAaHHOC IIOBCACHHUC
Ha OCHOBC

o0111eYeNoBeYeCcKIX

LICHHOCTEHN.

OK 07. CogetictBoBaTh | - 3()(eKTUBHOCTH BBIIOJIHEHUS
COXpPaHEHUIO npaBui Th Bo Bpemst yueOHBIX
OKpY>Karollei cpepl, 3aHATHUH, IPU TPOXOKIACHUU
pecypcocOepexeHuto, | yaeOHOU 1 MPOU3BOICTBEHHOU
3P PEeKTUBHO MPAKTHK;

JIENCTBOBAThH B

- 3HAaHHUC M MCIIOJIb30BAHUC

WNuTtepnperanus
pE3yabTaTOB
HaOJII0ICHUH 32
NEeSITeTbHOCTHIO
oOyyaromierocs B
IIPOLIECCE OCBOEHUS
00pa3zoBaTeIbHON
MIPOTPAMMBI

DKCIepTHOE
HaOJIIOIEHUE U OIICHKA
Ha Jab0opaTopHO -
MPAKTUYCCKHUX 3aHATHUSAX,
IIPU BBITIOJIHEHUH paboT
1o y4eOHOU U
MPOU3BOJACTBEHHOMN
MIpaKTHKaM

OK3aMeH
KBaJIM(DMKALIMOHHBIH
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Ype3BbIYaNHBIX
CUTYaLMSIX.

pecypcocOeperaroniux TeXHOJIOTHIA B
00J1aCTH TE€JIEKOMMYHUKAIIUI

OK 08. Mcnonb3oBaTh
cpencTBa PU3NIECKOM
KYyIbTYpPBI JJIsS
COXpaHEHUA U
YKpEIUICHHUS 37I0POBbS B

- 3(h(}eKTUBHO UCTIOIB30BAThH
cpeacTBa GU3NIECKON KYIbTYpHI
JUTSL COXPAaHECHUS M YKPETIJICHUS
3II0OPOBBS B ITpoOIIECCE
poeCCUOHAIBHOU NEATETHFHOCTH U

nporecce noJyiep>kaHue HeoOX0AUMOTO
npoheccHoHaTBHON ypOBHSI (pru3HUYeCcKOn

NEeSITENIbHOCTH U MOJIFOTOBJIEHHOCTH.

oJJIepKaHne

HE0OX0IMMOTO YPOBHS

buzmdeckoin

MTOATOTOBJIEHHOCTH.

OK 09. Vicnonp30oBath | - 3G (HEKTUBHOCTH UCIIOIB30BAHUS
HH(bOpMaIII/IOHHBIC I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHI)IX
TeXHOJIOFUH B TEXHOJIOTHH B TPO(ECCHOHANIBHOM
npodecCHORATBHOf AESITETBHOCTH COTTacHO GOpMHUpPyeMBIM
NeSTEBHOCTIL. YMEHUSM U IIOJy4aeMOMY

MPAKTHYECKOMY OMBITY;

OK 10. ITonp3oBaThscs
npohecCuoOHATBHOU
JIOKYMEHTalMen Ha
roCyJIapCTBEHHOM U
WHOCTPAHHOM SI3BIKE.

- 3 PeKTUBHOCTH UCTIOJIB30BaHUS B
pohecCHOHANTBHOM JIEATETLHOCTH
HEO0XOINMOU TEXHUYECKON
JOKYMEHTAIMH, B TOM YHCJIe Ha
AHTJIMHACKOM SI3BIKE.

OK.11. IlmanupoBaTh
MpeANPUHIMATENbCKYIO
NeSITENbHOCTD B
npodeccunoHaTbHOM

chepe

- 3(ppeKkTUBHO MIIAHUPOBATH
IpeIpPUHUMATEIbCKYIO
JEeSITENIbHOCTH B MPOQEeCCHOHATBHON
chepe pu poBeIeHUH PadoT 110
KOHCTPYMPOBAHUIO CETEBOM

HH(DPaCTPYKTYpPHI
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