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PaGoyas nporpamma yye6Hoi auctuminasl MJIK.01.02 OPTAHU3 ALV, ITPUHIIUIIBI
ITIOCTPOEHUA 1 ®VHKIIMOHUPOBAHUWS KOMIIBIOTEPHBIX CETEM pa3paGorana Ha
ocHoBe  elepabHOrO  TOCYJApCTBEHHOTO  00pa30BaTeIBbHOTO  CTAHAapTa  CPENHETO
npogeccuonanbHoro oopasosanus (aanee — ®I'OC CII0) no cnenmansHOocTH 09.02.06 CeTeBoe
CUCTEMHOC aJIMMHHCTPHPOBAHHE (TEXHOJIOIMYECKUI MpOQWIb), YTBEPKIAECHHOTO IPUKA30M
MunucrepcrBa obpasoBanus U Hayku Poccuiickoit @enepanmu ot «10» mroas 2023 r. Ne 519,
(3apeructpupoBaH B MunucrepctBe toctunmu Poccum 15.08.2023 r. per. Ne 74796), u
IPUMEPHOM OCHOBHOW 00pa3oBaTenpHON MporpaMMbl 1o crermansaoctd 09.02.06 CereBoe u
CUCTEMHOE a/IMUHUCTPUPOBAHUE.

Jucuummuna MJIK.01.02 OPT’TAHU3AIIVA, I[TPUHIIAUIIBI
[HOCTPOEHUA U ®YHKIITMOHNPOBAHU S
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Bcero 380 yacoB, B TOM YHCIIE:
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MIPaKTUYECKUE 3aHATUS 148 u. 48 u.
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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

Hucturnnuaa BxoauT B mnpodeccuoHanbHbii Moayns [IM.01 «Hactpoiika cereBoi
UHDPACTPYKTYpPbI».

[Ipn u3ydyeHMHM AUCIUTIIMHBI WCIONB3YIOTCS 3HAHUS M yMEHHUsA, CHOPMUPOBAHHBIC B
nporecce n3ydenus aucuuruimd MJIK.01.01 «Kommnbrorepusie cetn», OI1.12 «OcHOBBI Teopuun
unpopmanumn», OI1.02 «ApxutekTypa amnmapaTHeiXx cpenct», OIL.01 «OnepaunoHHble
CHUCTEMBI». YCIENIHOE HW3y4YeHUE AUCITUIUIMHBI HEOOXOIUMO JJIsl MPOXOXKICHUS y4eOHOW U
MPOU3BOJICTBEHHOM MpakTuk mo Moyt [IM.01 «HacTpotika ceTeBoit HHPPACTPYKTYphI» U IS
YCBOEHHUS TMOcieAyrmux mnpodeccuoHanbubix Mmoayieir I[IM.02 «Opranuszainus ceTeBOro
aJIMUHUCTPUPOBAHUS olnepauoHHbIX cuctem», [IM.03 «Okcmnyaranuss oOBEKTOB CETEBOM

UHDPACTPYKTYPBI».
1.3. Iesan u 3a1a4M AUCHUIJIMHBI, TPeOOBAHUSA K pe3y/ibTaTaM OCBOEHH S JUCIUILINHBI

B pesynbrare usyuenus npoheccuoHaIbHOTO MOJTYJIsl 00yYarOIINIICs TO0JKEH:
UMeTh NMPAKTUYECKHUil ONBIT B:

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

— YCTaHOBKE M HACTPOMKE CETEeBBIX TPOTOKOJIOB M CETEBOro OOOpyJAOBaHHUS B
COOTBETCTBUU C KOHKPETHOH 3a/1a4ueii;

— BBIOOpPE TEXHOJIOTHH, HWHCTPYMEHTAJIBHBIX CPEJCTB IIPH OpraHU3alUM IpoIiecca
HCCIeI0OBaHUsI 0OBEKTOB CETeBOM HHPPACTPYKTYPHI,

— obecrieueHnn 0€30MMaCHOTO XpaHEeHH U Tiepenayu HH(OOpMaIliy B JTOKAIbHOW CETH;

— HCIIOJB30BAaHUE CIICIMAIIBHOTO MPOTrPAMMHOTO OOECIeUCHUsT MJIs MOJICIUPOBaHUSA,
MPOEKTUPOBAHUS U TECTUPOBAHUSI KOMITBIOTEPHBIX CETEH.

yMeTb:

— IIPOCKTHUPOBATH JIOKAIBHYIO CETh, BRIOMPATh CETEBHIEC TEXHOJIOTHH;

— UCMOJIb30BaTh MHOTO(YHKIIMOHAIBHBIE TPUOOPHI MOHHUTOPHHIA, MPOTPAMMHO-
arrmapaTHele CPEACTBA TEXHUYECKOTO KOHTPOJIS JIOKAIBHOM CETH.

3HATh:

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

— apXUTEKTYpPY MPOTOKOJIOB, CTAHAAPTU3ALMMU CETEH, 3TANIOB MPOECKTUPOBAHMS CETEBOU
UHPPACTPYKTYPHI;

— 06a30BbIE TPOTOKOJIBI i TEXHOJIOTUU JIOKAIBHBIX CETEH;

— MPUHIUIIBI TOCTPOEHUS BBICOKOCKOPOCTHBIX JIOKAJIBHBIX CETEM;

— CTaHAApTHl KaOeyei, OCHOBHBIC BUIbl KOMMYHHKAIIMOHHBIX YCTPOWCTB, TEPMHHOB,
MOHATHUH, CTAHJAPTOB U TUIOBBIX 3JIEMEHTOB CTPYKTYPUPOBAHHON KaOEITHHOW CUCTEMBI.



MaxkcumanpsHas yueOnast Harpy3ka oOydaromerocs 380 yacoB, B TOM YHCIIE:
* o0s13aTeNbHAs Ay IUTOpPHAS yueOHas Harpy3ka oOydaromierocs 368 vaca;
* POMEXKYTOYHAs arrectanus 12 4acos

1.4. TlepeueHb NJIAHMPYEMBIX Pe3yJbTATOB OOyYeHUS] 1O JUCHHUILIMHE (MepeveHb
(popmMupyeMbIX KOMIIETEHIH )

Vuamuiics gomkeH o0nazaTe OOIMIMMH KOMIICTEHIIMSIMH, BKJIIOYAIOIIMMH B ceOs
CIIOCOOHOCTB:

OK 01 BsiOupate cmocoObl pemieHuss 3anad  TPOPECCHOHATBHON ACSITEIHHOCTH
MPUMEHHUTENLHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 Hcrnonb3oBaTb COBPEMEHHBIE CpPEICTBA IOMCKA, aHAIM3a M WHTEpHpETauu
uHpopMauKu, U UHPOPMALIMOHHBIE TEXHOJOTHUU JUIsl BBIIOJHEHUS 3ajay npodeccrnoHalbHOU
JesITeIbHOCTH

OK 03 IInanupoBaTh U peagn30BbIBaTh COOCTBEHHOE MPOPECCUOHATBHOE U JIUYHOCTHOE
pa3BUTHE, MPEANPUHUMATENIBCKYIO EATEeIbHOCTh B MPO(ecCHOHAIbHON cdepe, UCIOoIb30BaTh
3HaHUS 110 IPABOBOW U (PMHAHCOBOM IPAMOTHOCTH B PA3IUYHbIX )KU3HEHHBIX CUTYyaIHIX.

OK 04 D¢ dexTuBHO B3aUMOACHCTBOBATh U padOTAaTh B KOJUICKTUBE M KOMaH/IE.

OK 05 OcymiecTBisATh YCTHYIO UM MHUCbMEHHYIO KOMMYHHKAIIMIO Ha TOCYJIapCTBEHHOM
sa3pike  Poccuiickoit @Denepalii ¢ y4eTOM OCOOEHHOCTEH COLUAIbHOIO W KYJIBTYPHOIO
KOHTEKCTA.

OK 06 [IlposBiasaTh TIpakJaHCKO-NATPUOTHYECKYIO IO3MULMIO, JEMOHCTPUPOBATH
OCO3HAaHHOE TIIOBEJICHHE HA OCHOBE TPAJAMLMOHHBIX POCCUHCKHUX JyXOBHO-HPaBCTBEHHBIX
LEHHOCTEW, B TOM 4YHCJIE C y4E€TOM TapMOHH3ALMHM MEXHAI[MOHAJIBHBIX M MEKPEJINTHO3HBIX
OTHOLICHM, IPUMEHATH CTAHIAPTHI AaHTUKOPPYILIMOHHOTO TIOBEICHUS.

OK 07 CogpeiicTBOBaTh COXPAaHEHHUIO OKpYKAIOLIEH cpefpl, pecypcocOepexeHHuIo,
OPUMEHATh 3HaHMS 00 UW3MEHEHMM KJIMMaTa, MPUHLIMIBI OepexIIMBOrO IPOU3BOJICTBA,
3¢ GEeKTUBHO IEHCTBOBATH B UPE3BbIUANHBIX CUTYALIUSAX.

OK 08 Hcnonp3oBaTh cpeacTBa (PU3NUECKON KyJIbTYpHI Ul COXPAaHEHUS U YKPEIJICHUS
3I0pOBbsl B Ipolecce NpOPECCHOHAIBHOM MAEATENbHOCTH U MOAJEpKaHUs HEoO0XOAUMOIo
YPOBHS (pM3UYECKOI MOATOTOBIEHHOCTH.

OK 09 Ilosnb3oBatbesi mpodeccnoHaabHONM JOKYMEHTallMeld Ha ToCyAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX

I[IK 1.1. [dokymeHTHpOBaTh COCTOSIHHSI WH(POKOMMYHHUKAIIMOHHBIX CHUCTEM U HX
COCTAaBJIAIOIIMX B IPOLECCE HAIAJIKU U IKCIUTyaTallun

I[IK 1.2. IlommepxuBarb pabOTOCIMOCOOHOCTh AamMapaTHO-IPOTPAMMHBIX CPENICTB
yCTPOUCTB MH(POKOMMYHHUKAIIMOHHBIX CUCTEM

[1K 1.3. YcrpaHsaTs HEHCIPAaBHOCTH B paboTe NH(HOKOMMYHHUKAITMOHHBIX CHCTEM.

IIK 1.4. [IpoBoaUTH MPUEMO-CAATOUHBIE UCTIBITAHUS KOMIIBIOTEPHBIX CETEW U CETEBOTO
000pyI0BaHMsI Pa3IMYHOIO YPOBHS U OLIEHKY KaueCcTBa CETEBOM TOMOJOTHMH B paMKax CBOEH
OTBETCTBEHHOCTH

IIK 1.5. OcymecTBisiTh pe3epBHOEC KOMHUPOBAHME M BOCCTAHOBJIICHHE KOHQUTYpaIUH
CeTeBOro 00opy10BaHUs NH(OPMAITTOHHO-KOMMYHHUKAIIMOHHBIX CUCTEM.

IIK 1.6. OcymecTBiasiaTh HMHBEHTApU3ALMIO TEXHUYECKUX  CPEICTB  CETEBOU
MHPPACTPYKTYPBI, KOHTPOJIb 000pyI0BaHHUS IIOCIIE TPOBEACHHOTO PEMOHTA.

I1IK 1.7. OcymecTBasaTh periaMeHTHOe OOCITyXHBaHHE M 3aMEHY PacXOJHBIX MaTepHajoB
nepuepuitHoro, CETeBOro M CEpPBEPHOTO OO0OPYIOBaHUA HH()OKOMMYHHUKAIIMOHHBIX
CUCTEM.



2. CTpyKTypa u coep:kaHHe YU4eOHOIH TUCIMIIIMHBI

2.1. O0beM yuyeOHOI TUCHMILUIMHBI M BU/IbI y4eOHOIi padoThI

Bcero uacos CemecTpbl

Buy yue6HOi paboThI 4 5
O06s13aTeTbHAsI yUeOHAasi HATPY3Ka (BCEro) 368 292 76
B Tom uuce:
BaHATHS JIEKLIMOHHOT'O TUIIA 172 144 28
MpaKTHYeCKUe 3aHATHS (TPaKTHKYMBI) 196 148 48
lTabopaTOPHBIC 3aHATUSL
CamocTosiTesibHasi paGoTa (Bcero)
Bu npoMexyTOYHOM aTTecTaluy — 3a4eT, SK3aMeH 12 3a4eT 12
O01Ias TPYTO0EMKOCTh YacOB 380 202 88

2.2. CTpyKTypa IMCUMIIJIMHBI

VYyeOnas qucuuminia «OpraHu3anus, NIPUHIUIBI TOCTPOEHUS U GYHKIIMOHUPOBAHUS

KOMITBIOTEPHBIX CETEI» UMEET CIEAYIOUIYI0 CTPYKTYpPY:

Ko1u4ecTBO ayIUTOPHBIX YaCOB
CamocTrosiTeJIbHAsI
IIpakTH4eckue u
HanMeHoBaHMe pa3iesioB U TeM TeopeTnyeckoe padoTa cTyaeHTa
Bcero JIabopaTopHbIe
o0y4yeHue (uac)
3aHATHS

Tema 1. MapmpyTH3anusi 1 KOMMYTAIHs.
MacmrabupoBaHue ceteit 130 50 80 -
Tema 2. CoenuHeHUe ceTeid.

136 68 68 -
Tema 3. IlpoekTHpOBaHUE APXUTEKTYPbI
VIOKAJIbHOM ceTH. 56 30 26 -
Tema 4. 3anmTa nHGOPMALMH B KOMIIBIOTEPHBIX
ceTax 46 24 22 -
Beero no JucHUIIMHE 368 172 196 —

2.3. TemaTnueckuii njiaH u cogep:kanue yueoHoi qucuunannbl MJIK.01.02
«Opranuzanus, IPUHIANBI TOCTPOeHUsI H PYHKIHOHMPOBAHUSI KOMIbIOTEPHBIX ceTei»

HanmenoBanue

- Conep:xaHue y4eOHOro MaTepuaa, O6LiM B
MeRMCIHILIHHAPHOTO JabopaTopHble padoThHI H NPAKTHYECKHE 3AHATHS, CAMOCTOSITeJIbHAS wacax

Kypea (MJIK) yueOHas pa6oTa o0yyaoumxcs, KypcoBas pa6ora (IpoeKT)
1 2 3

Tema 1. Cooepiicanue 130
MapupyTuzauus u 1 | Beeaenue B MacmuTabupoBaHue cereit
KOMMYyTalus. Peanuzanus npoexra cetu. IIpoext uepapxuueckoii cetu. Paciupenue
Macumrabuposanue cetu. Beibop ceteBbix ycTpoiicTs. KoMMyTanoHHOe 060py10BaHUE.
ceTei Mapuipyru3atopbl. YIpaBIsSioONIe yCTPOHCTBA.

2 | M36b1TOuHOCTE LAN

Hactpoiiku STP.

[onsTHs npoTokona spanning-tree. [IpeaHa3sHaueHne NpoToKoia spanning-
tree. ITpunrmn padotsr STP. Tunst mporokonos STP. Hactpoiika
nporokona STP. Hacrpoiika PVST+. Hactpoiika Rapid PVST+. IIpo6iemsr

3 | ArperupoBaHue KaHAJI0B

pa6ote EtherChannel

OCHOBHBIE MTOHATHS arPETUPOBAHNS KAHAIOB. ATpErnpoBaHie KaHaJIOB.
[puanun pa6otsr EtherChannel. Hactpoiika arpernpoBanusi KaHaIoB.
Hacrpoiika EtherChannel. IIpoBepka, monck n ycTpaHeHrne HEMOJIAI0K B




BecnpoBoaHbIe JIOKAJIbHBIE CETH

Konmermuu 6ecripoBoHOM cBs3U. BBeieHre B OSCITPOBOTHYIO CBSI3b.
Kommnonentsi cereit WLAN. Tomnonoruu cereit WLAN 802.11. ITpuHuumnst
paboTsl OecripoBoHOM JToKaIbHON ceTH. CTpykTypa Kajpa 802.11.
OyHKIMOHNpOBaHNE OECIIPOBOAHON CBSI3U. YTIpaBIeHUE KaHAJIaMHU.
BezonacHoCTs OECcTIpOBOAHBIX JTOKAIBHBIX CeTe. YTPO3bI IS ceTeit
WLAN. O6ecneuenune 6e3onmacHoctn WLAN. HacTpoiika OecripoBOgHBIX
JIOKaJbHBIX ceTell. HacTpolika GecripoBOTHOrO MapIIpyTH3aTOpa.
Hacrpoiika 6ecripoBoHBIX KIMEHTOB. [IoNCK U ycTpaHeHHe HEoIa10K B
pabote cereit WLAN.

HacTtpoiika u yctpanenue Henosaaaok B padore OSPF nis onnoit
o0sacTa

Pacmpennsie mapamerpsl nporokona OSPF mis ognoi obnacty.
Mapupyrusanus Ha ypoBHAX pacnpenenenus u siapa. OSPF B cersix ¢
MHO)KECTBEHHBIM JIOCTYIOM. PacnpocTpanenne Mapmpyra o yMOI4aHUIo.
Tounas nacrpoiika natepdericoB OSPF. 3amura OSPF. Ycrpanenne
HeroJaoK peanuzanuu nporokona OSPF mst onHoit o6nacty.
Cocrapnsromniye Mpolenyphl TOMCKa U YCTPaHEHHsT HENOoNaoK B paboTte
OSPF nis onHolt obnactu. [Touck u ycTpaHeHHe HEMmoaIo0K B
mapupyruzaimu OSPFv2 mist ognolt oonactu. [Touck u ycrpanenne
Hernonaok B OSPFv3 st ojHOM 0o6nactu

OSPF a1 HeckoJBKHX 00J1acTel

[Mpuniun padoret OSPF st Heckonbkux obnacreit. Haznauenne OSPF
JUTS HEeCKONbKKX obnactei. [Ipunnun padotsl maketoB LSA B OSPF st
HECKOJIbKUX oOiacteid. Tabiuiia MapuIpyTU3aiy ¥ TUITBI MapIIPYTOB
OSPF. Hacrpotika OSPF s Heckosnbkux obnacreii. Hactpoiika OSPF most
HecKoJbkux obnacreil. Oobenunenue mapuipyros OSPF. [Iposepka OSPF
U1 HECKOIBKUX 00JIacTei.

MOM Uucne npaKkmuueckKux 3auamuil

Pa3BepThIBaHME KOMMYTUPYEMOM CETH C pE3EPBHBIMU KaHAJIaMU

Hacrpoiika Rapid PVST+, PortFast u BPDU Guard

Hacrpoiika nporokoira GLBP

OmnpejesnieHne TUMOBBIX OMMOOK KoHuryparmu STP

Hacrpoiika EtherChannel

IMouck u ycrpanenue Henonanok B pabore EtherChannel

ArperupoBaHie KaHAJIOB

Hacrpoiika 0ecripoBOJIHOT0 MapHIPyTU3aTOpa M KIHEHTa

OO NO|OB[WIN P

Hacrpoiika 6a3oBoro nporokona OSPFv2 mst onHo# obnactu

10 Hactpotika OSPFV2 B ceTu MHO)KECTBEHHOT'O JIOCTYIIA

11 Hacrpoiika pactmpenssix ¢pynknunit OSPFv2

12 Tlouck U ycTpaHeHHE HETOJNAI0K B paboTe OCHOBHBIX MPOTOKOI0B OSPFV2

u OSPFv3 s onHOi o0acTi

13 Tlouck U ycTpaHEeHHE HEMOJAI0K B pabOTe YCOBEPIICHCTBOBAHHOTO

mnpotokona OSPFv2 mis ognoit obmactu

14 Bnanenwe HaBBHIKAMH TIOMCKA M yCTpaHEHUS Hemonanok B pabore OSPF

15 Hacrpoiika OSPFv2 mist HeckompKux oOmacreid

16 Hacrtpotika OSPFv3 st Heckonbkux obnacreit

17| Mownck u yctpanenue Henonaaok B pabore OSPFv2 u OSPFv3 ms

HECKOIBKUX 00JIacTei

80

Tema 2. Coeqnnenue
ceTei.

Cooeporcanue

1

Tloakaroyenne K ri100aJIbHOI ceTH
00630p TexHONOTHIA TTT00aBEHON ceTh. Llens co3manus rI00ambHBIX CeTel.

Cepsucel riodanbHOM ceti. MH(pacTpyKTyphl 4aCTHBIX TI00aIbHBIX
cereil. adpacTpykTypa obuienocTymHoi riaodansHoi cetn. Beidop
CEPBHCOB I7I00ATBHON CETH.

[puHINI padoTs! rmodanpHON ceTr. BEIOOP TEXHOMOTUH TII00ATEHON CETH.

CoequHeHHE «TOYKA-TOYKA»

O030p MmoCIE0BATENBHOIO COEAUHEHHS «TOUYKA-TOUYKa». CBA3b 10
nocienoBarensHoMy Kanany. Makancymsust HDLC. puaimn paboTst
nporokona PPP. IIpenmymmectsa nporokona PPP. LCP u NCP. Ceancsr
PPP. Hacrpotika nporokona PPP. Hacrpoiika npotokoina PPP.
Ayrentudukanus PPP. Otnanka coenuaerniit WAN. Otiamnka PPP.
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Pemenusi IIMpPOKOIOI0CHOT0 A0CTYNA

VY nanénnas padora. [Ipeumymecta ynanénnoi padborsl. busnec-
TpeboBaHus ISl yIAIEHHBIX paO0oTHUKOB. CpaBHEHHE pEeIICHNI
[IMPOKONOIOcHOTO foctyma. Kadens. DSL. becipoBousie
[IMPOKOIOIOCHBIE CETH. BBIOOp perreHnii IpOKOIIoI0CHOTO JOCTYIIA.
Hacrpoiika noakmrouennii xDSL. O630p PPPoE. Hactpoiika PPPoE.

3anmra Me:xxGUINAIBHON CBA3H

Cetn VPN. Ochogsl cereit VPN. Tumsl cereit VPN. Tynnenun GRE mexny
oowvextamu. OcuoBel GRE. Hacrpoiika TynHeneit GRE. O0mmue cBenenus
00 IPsec. 3ammTa nporokoia IP. Ctpykrypa nporokona [Psec. Y nanénnsiii
noctyn. Pemenns VPN nns ynanénnoro nocryna. Cetn VPN ynanénnoro
JIOCTyMa ¢ ucrnonp3oBanueM IPsec.

Monutopunr Cetn

Syslog. Ipunnun padoter Syslog. Hactpoiika Syslog. SNMP. Tpuniumn
pa6otret SNMP. Hactpoiika SNMP. NetFlow. TTpuiun pa6otst NetFlow.
Hactpotika NetFlow. [IpoBepka moneneii Tpaduka.

Oraaaka cetn

INouck u ycTpaneHue HENONAAOK C UCIIOIb30BAHHEM CHCTEMHOIO MOIXO0/a.
JokymeHTanus 1o cetu. [Iponenypa noucka u ycTpaHEHHs HETIOIAIO0K.
W3onsanus npoGiieMsl ¢ OMOIIBI0 MHOTOYPOBHEBBIX Mozenei. Otnanka
cer. CpezicTBa MOUCKA U YCTpaHeHUs HenonagoK. CUMITOMBI X TIPHYHMHBI
oTnajaku cetu. ITouck M ycTpaHeHHe HETONaoK CBsi3u B ceTsx IP.

B mom uucne npakmuueckux 3anamuii

1

Hacrpotika 6a3oBoro PPP ¢ ayrentuduxanueit

Ortnazka 6a3oBoro PPP ¢ ayrentuduxanue

IIposepka PPP

AlwiN

Hacrpoiika mapiupyrusatopa B kauectse kineHTa PPPoE s
noakirouenus DSL

Hacrpoiika Tynaenst VPN GRE no cxeme «Touka-TodKay

Pa3paboTka TeXHU4ECKOro 00CIy)KUBAHUSI CETH

Hacrpoiika Syslog u NTP

V3ydenne nporpaMMHOro odecredeHys Uil MOHUTOPUHIA CETH

Hactpoiika SNMP

C6op u ananmu3 nannbix NetFlow

WHcTpyMeHTapuii ceTeBoro aIMUHUCTPATOPA JUIsl HAOIIOICHUS

Co6oii B pabote ceTu

Pa3pabotka qokymeHTaImu

68

Tema 3.
IIpoexTHpoBaHue
ApPXUTEKTYPbI
JIOKAJIbHOM CeTH.

Cooeporcanue

ITpoekTHO-3KCIUTyaTallMOHHAsL TIOKYMEHTAIUs] KOMIIBIOTEPHBIX CETEH.

TpC6OBaHI/I5{, TPEABABIACMBIE K COBPEMEHHBIM BBIYUCIIUTEIIbHBIM CETAM.

[ImanupoBaHKE CTPYKTYPHI CETH.

IIpoekTrpoBaHue JTOKAJIBHOM CETH.

[IpoexTrpoBanne O€CIIPOBOAHOM JTOKATHHOM CETH.

DO WIN|F-

BBox B OKCIUTyaTalliiO KOMIIBIOTEPHBIX CUCTEM.

56

B mom uucne npakmuueckux 3anamuil

Pabora ¢ TexHIYeCKOH TOKyMEHTANNEH MPOeKTa CeTH

[IpoekTHpoBaHKe MOACHCTEMBI pabOYero Mecra

Pacuer 0OCHOBHBIX MapaMeTPOB JIOKAJIbHON CETH

IIpoekTrpoBaHNE BHICOKOCKOPOCTHOM JIOKAJIbHOM CETH

OB WIN|F-

KoHTponbs cOOTBETCTBUS MPOEKTA JIOKATHHON CETH HOPMATHBHO-
TEeXHUIECKON TOKYMEHTAIUHI

»

[IpoexTrpoBanne OeCIPOBOAHOM JTOKAJIHHOM CeTH

OdopmileHre TEXHHYECKOW MTOKYMEHTAIMU IS MPOEKTa OecIpOBOIHON
CeTH

KOHTpO.]'H) COOTBCTCTBUS IIPOCKTA 6GCHPOBO,HHOI>'I CETU HOPMATHBHO-
TEXHHUICCKOMN JOKYMCHTAllUN

26

Tema 4. 3anmra
undopmanuu B
KOMIIbIOTEPHBIX CEeTAX

Cooepatcanue

[TporpaMMHO-anmapaTHbpIe CPE/ICTBA 3AIIUTH HH()OPMAIIUH B CETSIX.

CkaHephl ceTeBoi 0€30IacHOCTH.

HporpaMMHo—annapaTHLIe CpCACTBA TCXHUYCCKOI'O KOHTPOJIA.

VTunuTel JHArHOCTHUKH JKCCTKUX JHUCKOB.

PesepBHoe konupoBanue napopmarmn. RAID-Texnonornn.

46
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B mom uucne npakmuueckux 3anamuii

Juarsoctrka paboTocIiocOOHOCTH CETH.

3anmTa HHPOPMAIMH B CETSX.

Vcnionp3oBanye NprOOPOB ¥ NPOrPaMMHBIX CPE/ICTB MOHUTOPHHIA CETH.
Hcnonp3oBanye MporpaMMHO-aIapaTHBIX CPEACTB TEXHUIECKOTO
KOHTPOJISI.

JlarHoCTHKa COCTOSIHUSI JKECTKOT'O JINCKA.

Coznanne RAIDmaccuBa yposheii O u 1.

Pe3epBHOE KONMpOBaHKE HH(POPMAIIHH.

22

IIpoMe:xyTOUHaAs aTTeCTALUS 12
HTor no yue4Holi AMCHMNINHE 380
2.4. Conep:xaHue pa3iejioB JUCHHIINHBI
2.4.1. 3anaTHA JEeKIMOHHOI0 THIIA
e Hanwenosarnue Conepxanue pazfiena (TeMbI) i:(lipMzro
paszena (TeMbl) Acp pasi yim
KOHTPOJIS
2 3 4
Tema 1. Peanuzaius npoekrta cetu. [Ipoekt nepapxuueckoit cetu. Pacumpenue ceru. T,V

MapumpyTuzanusi u
KOMMYTAIW.
MacimraGupoBaHu
e ceTeil

Br10op ceTeBbIX ycTpoiicTB. KommyraimonHoe o0opynoBanue. MapiipyTu3aTopsl.
'Ynpagisitotue ycrporictsa. [TonsTus mporokona spanning-tree. [1penHasnauenne
nporokona spanning-tree. [puniun padorsr STP. Tunsr nporokonos STP.
Hactpoiika mpotokona STP. Hacrpoiika PVST+. Hactpoiika Rapid PVST+.
[Ipobnemsr HacTpoiiku STP. OCHOBHBIE MOHATHUS arperuPOBaHUS KaHAJIOB.
IArperupoBanue kananoB. [Ipunnun padorsr EtherChannel. Hactpotiika
arperupoBanusi kaHanoB. Hacrpoiika EtherChannel. [TpoBepka, nouck u
lycTpanenue Heronaaok B padore EtherChannel. Konnernmm 6ecripoBogHO# CBSI3H.
Beenenue B OecripoBoanyo cBsi3b. Kommnonents! cereit WLAN. Tononoruu cereit
'WLAN 802.11. IIpuHimmisl paboThl 6eCIpOBOIHO#M JoKaNbHO# cetn. CTpyKTypa
kaapa 802.11. OyHKIMOHUPOBaHKE OECIIPOBOIHOM CBSI3U. YIIpaBICHUE KaHAJIaMH.
Ibe3onmacHOCTh 6EeCTIPOBOIHBIX JIOKANBHBIX ceTeil. YTpo3sl it cereit WLAN.
Oo6ecnieuenne Oezonacnoctt WLAN. Hacrpoiika 6ecripoBOHBIX JIOKaIbHBIX CETEH.
Hacrpoiika 0ecripoBogHOro Mapuipyru3atopa. Hacrpoiika OecripoBOaHBIX
kmueHToB. [lonck u ycrpanenue Hernonagok B pabote cereit WLAN. Pacmmpennsie
mapametpsl nporokonaa OSPF mis oxHol o6nacti. MapipyTi3anus Ha YpOBHSIX
pactipenenenus U aapa. OSPF B ceTsix ¢ MHO)KECTBEHHBIM JOCTYIIOM.
IPactipocTpaneHre MapuipyTa o yMom4anuio. TodHast HacTpolika HHTepQercoB
OSPF. 3ammra OSPF. Ycrpanenne Henonaaok peammsanuu nporokora OSPF ams
onHON obsmacTy. CocTaBIAIOIINE IPOLEAYPHI IIOMCKA M yCTPAHEHHS HETIONA 10K B
ipabore OSPF mist omxoit o6mactu. [Tonck U ycTpaHeHHE HEMOIAIOK B
mMapmpyruzauui OSPFv2 s ogroit obactu. Ilowck u ycTpaHeHre HEemoaaoK B
OSPFv3 ms onuoit obnactu. [Ipuammm paboter OSPF s Heckonmpkux obmacTei.

Hasuauenne OSPF 11g HecKOIbKUX 001acTeii.

10




2 [Tema 2.
CoenuHeHne ceTeil.

00630p TexHOIOTH TITo0abHOM ceTh. Llenms co3aanus rIo0anbHBIX CeTeH.
[MpwHITIT PaboTHI TT00ANTBHON ceTr. BRIOOP TEXHOIOrUH TIT00ATEHON CETH.
CepBucel ritodanbHOM cetit. MH(pacTpyKTyphl YaCTHBIX TII00ATBHBIX CETEH.
MudpactpykTypa 00IIea0CcTyHOM r1100ansHoH ceTr. Bribop cepBrcoB rito0anbHOM
cetr. O030p TOCIIEI0BATEIBHOIO COEMHEHHS «TOUKa-TOUYKa». CBsI3b MO
rmocnenoBarensHoMy Kanany. Mukancymsust HDLC. Ipuaimn paboTs! IpoToKoia
PPP. TIpemmymiectBa nporokona PPP. LCP u NCP. Ceancer PPP. Hactpoiika
rmporokona PPP. Hactpoiika nporokona PPP. Ayrentudukanus PPP. Otnanka
coenmuneHnii WAN. Otnagka PPP. VY nanénnas padora. [IpenmymiectBa ynanénHon
padotsl. busHec-TpeboBanust 115 ynanéHHbIX paboTHUKOB. CpaBHEHHE pelIeHUH
mpokomnonocHoro gocryna. Kadenas. DSL. becnipoBojHbIE MIMPOKOIIOIOCHBIE CETH.
Beibop perienuii mupokomnoiaocHoro gocrymna. Hacrpoiika moakmouernii XxDSL.
0630p PPPoE. Hacrpoiika PPPoE. Cetn VPN. OcHogsl ceteir VPN. Twumesl ceteit
I\VPN. Tynnenmn GRE mexny oovexramu. OcroBel GRE. Hacrpolika TyHHenei
GRE. O6mue ceaenus o6 [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. TTpuniwmn pa6otst SNMP. Hacrpoiika SNMP. NetFlow.
[Mpuaiun padotser NetFlow. Hactpoiika NetFlow. I[IpoBepka Mmozeneii Tpaduka.
ITouck n ycTpaHEeHHE HEMOJaA0K C UCIOIb30BAaHUEM CUCTEMHOI0 MOJIX0/a.
JTokymeHnTanus no cetu. [Ipouenypa noucka u ycrpaHeHus HeNos1a (oK. M3onsauus
MpoOJIeMbI ¢ TIOMOIIBI0 MHOTOYPOBHEBBIX Mozeineii. Otnanka cetu. Cpencraa
MOKMCKa U yCTpaHEeHUs! Herona oK. CUMITOMBI ¥ TPUYKHBI OTIaKU ceTh. [onck u
[yCTpaHEHHUE HENOJIal0K CBsA3U B ceTsx IP.

T,V

3 [Tema 3. [TpoeKTHO-IKCIUTyaTallOHHAS IOKYMEHTAIUsI KOMITBIOTEPHBIX CETEH. T,V
HpOEKTHpOBaHHe Tpe6OBaHI/IH, NpEABABIAEMBIC K COBPEMEHHBIM BbIYHUCIIUTECIBHBIM 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 KonupoBanue nuahopMarmy. RAID-TexHOIOrum.
[Tpumeuanue: T - TectupoBanue, P - Harmucanue 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 € pe3€PBHBIMU KaHAIaMU 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

Hactpoiika pacmmpenHbix ¢yHkiid OSPFv2

[Mowck u ycTpaHeHHE HETIONAI0K B padOTe OCHOBHBIX MPOTOKOJIOB
OSPFv2 u OSPFv3 st onHo# obnactu

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

BianeHne HaBBIKaMH TIOMCKA M YCTPAHEHHSI HETIONaI0K B paboTte
OSPF

Hacrpoiika OSPFv2 s Heckonbkux obiacTeit
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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 ¢ ayrentuduxanmeit

[IpoBepxa PPP

IHactpoiika Mapmipytuzaropa B kauectBe kiuenta PPPoE mns
nonkmoueHus: DSL

Hactpoiika TyaHenss VPN GRE mo cxeme «Todka-TodKa

IPazpaboTKa TEXHUYECKOr0 00CITY)KUBAHHUS CETH

Hacrpoiika Syslog u NTP

H?;y‘IeHI/IC IporpaMMHOI0 obecrneueHus U1 MOHHUTOPHUHT'A 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

ITpoekTHpoOBaHUE BEICOKOCKOPOCTHOM JIOKAJIbHON CETH

KOHTpOJIb COOTBETCTBUS MPOEKTA JIOKATLHONU CETH HOPMATHUBHO-
[TEXHUYECKON JTOKYMEHTALUU

[TpoekTrpoBaHKe OECIIPOBOAHOM JIOKAJILHOM CETH

OdopmileHHe  TEXHUYECKOH  JOKyMEHTalMu Ui [pOeKTa
GecrpOBOHON CeTH

KOHTpOIb COOTBETCTBHUS MPOEKTa OECIIPOBOIHON CETH HOPMATHBHO-
[TeXHUYECKOH JOKYMEHTalluH

4 Tema 4. 3ammTa nHpopManun
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

TexHonoruu GpU3MUECKOTro YPOBHS MEpeIavyu JaHHBIX B KOMITBIOTEPHBIX CETIX
OcHoBsl U poBaHus B 6€CIPOBOTHBIX CETIX
JluHamudeckasi MapuIpyTU3alus B KOMIIBIOTEPHBIX CETSIX
0O0630p MPOTOKOJIOB MEXKCETEBOTO B3auMoeicTus 1P
CereBast MOJIENIb B3aUMOICHCTBUSI OTKPBITHIX cuctem OSI
CtpykTypa U GyHKIIUH MOJIEMOB B TEJIEKOMMYHHUKAIIMOHHBIX CETSIX
be3omacHOCTh B KOMITBIOTEPHBIX CETAX
OO01Ire MPUHIKITB TOCTPOCHHSI KOMITBIOTEPHBIX CeTel
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 CAaMOCTONATeIbHOI padoThI
00y4YaroIMXCH M0 AMCHUILIMHE

— HE IIPEyCMOTPEHO
H
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3. OBPA3OBATEJIBHBIE TEXHOJIOTI'MHU

JUig ynaydiieHus: yCBOGHHsI YYEOHOro Marepualia MpeayCMaTpUBAETCsl HCIIOJIb30BaHHUE
AaKTUBHBIX U MHTEPAKTHBHBIX (OPM MPOBEACHMS AYAUTOPHBIX U BHEAYAUTOPHBIX 3aHITHH C
1enblo (OPpMUPOBAHUS U pa3BUTHs MpodeccHoHaIbHBIX HAaBBIKOB oOydaromuxcs. B mpouecce
NpernojaBaHusi TMPUMEHSAIOTCS  00pa3oBaTeJIbHBIE TEXHOJOIMHM DPAa3BUTUS  KPUTHUECKOTO
MBIIUICHHS, TPOOIeMHOE 00yUeHHe, MPOEKTHOE 00yUueHne, paboTa B MaJIbIX TPyIINax.

3.1. Ob6pa3oBaTebHbIe TEXHOJIOIMH NP MPOBEACHUH JIEKIUI

H3yuaemble TeMbI JHCIHILTHHbBI TexHoJs0rnu, NpUMeHsieMble PH Koua-Bo
NPOBEJIEHHH JIEKIMOHHBIX 3aHATHIT 4acoB
1 Tema 1. MapmpyTuzanusi 1 KOMMYTAaIusl. |AyIMOBH3YaJIbHbIC texronoruup0 (36*)
MacmradupoBanue cerei TexHonorust NpodJIEeMHOr0 00yUeHHUS
> Tema 2. CoeuneHue ceTeid. |AyIHOBU3YyaJIbHbIE TexHOoruu68 (48*)
TexHonmorust npobJIEMHOr0 00yUYeHHUs
3 [Tema 3. [IpoekTHpOBaHHE APXUTEKTYPbI JOKAJIBLHOI |AyIMOBH3YaJIbHBIE texronoruu30 (30%)
CeTH. TexHomorust mpobJIEMHOro 00y4YeHuUs
4 Tema 4. 3amuTa nHGOPMAIMHE B KOMIBIOTEPHBIX CETAX |AYyIHOBH3YaJIbHbIE texHomoruu24 (20%)
TexHonorust mpoOIEMHOr0 00yUYeHuUs
Bcero no auciuruivHe (B TOM YMCIie HHTEPAKTHBHOE 00yueHHe™) 172(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. KommbroTepHble  cHMyisinum, — pa36op|80 (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™) 196 (124%)

3.3. Oo0pa3oBaTe/ibHbI€ TEXHOJOTUH MPH MPOBeIEeHUH JJA00PATOPHBIX 3aHATHH
— HE MPeyCMOTPEHBI
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4. YCJIOBHUSI PEAJIM3AIIMMA ITPOT'PAMMbBI YUEBHOM JUCHUTLJIMHBI

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

Jnist peanu3anuy mporpamMMbl TPo(ecCHOHATBHOTO MOMAYJS JOJDKHBI OBITH MPETYCMOTPEHBI
CJICAYIOIINE CIELUAIbHbIE TOMELICHUS:

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

Crynusa IlpoektupoBaHUS M Ju3aliHa CETEBBIX APXUTEKTYp WU HHXKEHEpHOH rpaduku,
OCHAIIIeHHast B COOTBETCTBHU C 1. 6.1.2.2. TIpumepHoii mporpammel mo crnenuanbsHoctd 09.02.06
«CereBo€ U CHCTEMHOE aIMUHHCTPUPOBAHUEY.

OcHaiieHHble 0a3bl MPaKTUKHU, B COOTBETCTBUM ¢ I 6.1.2.3 IlpumepHOil mporpamMsbl 1o
cnenuanbHocT 09.02.06 «CeTeBoe U CUCTEMHOE aIMUHUCTPUPOBAHHEY.

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. Komnsiorepnsie cetu : yuebnoe nocooue / H. B. Makcumos, U. N.
[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. OpraHuszanus,
MPUHIUIB TOCTPOSHUS H (DYHKIIMOHMPOBAHUS KOMIBIOTEPHBIX ceTeil. JlabGopaTopHbie
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 : yuebnoe nocodbue : [16+] / H. M. Koran. —
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 : 3IeKTPOHHBIN.

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
anexktponnsiid. - URL: https://znanium.com/catalog/product/1088380. — Pexum gocTyma: 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 >KU3HEHHBIM
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 mpodeccuonansHoe obOpazoBanme). - 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 MNPaKTUKYM s CpPeAHETO MpodeccuoHaIbHOTOo
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. KomnbioTepHble ceTu U TeIeKOMMyHHUKau. Mapupytuzamus B [P-
cetsix B 2 4. Yacte 2: y4eOHMK W TPaKTHUKYM I CPEAHETO MpodeccHoHaIbHOTOo
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OBC Opaiir [caiiT]. — URL.: https://urait.ru/bcode/453065.
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5.4 IlepeueHb pecypcoB HH(POPMAIHOHHO-KOMMYHHUKALIMOHHOI 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 «YuuBepcurerckas oudauoreka ONLINE» [y4ueOHble, HaydyHBIC 3MaHHS,
MEPBOMCTOUYHUKH, XYIO0KECTBEHHbIE TPOU3BEACHUS PA3IUYHBIX H3AATEIbCTB; KYpPHAJIbI;
MyJbTUMEIUNHHAS KOJUICKIMS, KapThl, OHJIAMH-dHIUMKIONEAnH, cioBapu| : cait. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

3. 3BC wm3nareancrBa «Jlanb» [yueOHble, HAayuyHble W3/aHUSA, MEPBOMCTOUYHUKH,
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 EcTecTBO3HaHUSI [OJHOTEKCTOBBIM pecypc CBOOOJHOTO NOCTyma] :
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 M3JaHUi — cBOoOOmHOTO 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 [OTHBIN MKOJIBHBIN Kype 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 DJIEKTPOHHON OHONMHMOTEKE yueOHO-METOMUYECKUX
MaTepuagoB Ui BCeX YpOBHEH  oOpazoBaHus:  JOUIKOJIbHOE, oOmee, cpenHee
npodeccroHaabHOE, BBICIICE, ToNoaHUTENbHOE : caiT. — URL: http://window.edu.ru.

11. ®enepanbHblii HeHTP HWHGOPMANMOHHO-00PA30BaTEJBLHBIX PECYpPCOB [
o011ero, cpeaHero npogeccUoHaIbHOTO, JAOMOIHUTEILHOTO 00pa30BaHuUs; MOJTHOTEKCTOBBIHI
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
cpeanero (MOMHOTO) 00mIero 0Opa3oBaHMS; MOJTHOTEKCTOBBIN pecypc CBOOOIHOrO J0CTyma] :
caiit. — URL: http://school-collection.edu.ru.

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

14. Kogekcsl u 3akoHbl P®. [IpaBoBas cnpaBOYHO-KOHCYJIBTALlMOHHAs CHCTEMA

18



[TOTHOTEKCTOBBIN pecype cBoboaHOrO AocTyma] : caT. — URL: http://kodeks.systecs.ru.

15. TPAMOTA.PY : cupaBo4yHO-MH(POPMAIIMOHHBIN HHTEpHET-TIopTan : 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. Jlunrpuctuka B UHTEpHeTE : TUHIBUCTUYECKUI MOPTAN : CAWT.
— 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 HaneneHa Ha gopmupoBanue o6mux (OK 1-11) u npodeccronanbHbIX
kommnereniui (1K 1.1-1.5).

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

YcTHOE M3N0KEHHE yuyeOHOro Marepuana Ha JIEKIUU JOJKHO KOHCIIEKTHUPOBATHCS.
Cnymarpe JEKIHI0 HYKHO YMETh - NOIJAEPKUBATH CBOE BHUMAHME, IOHATh M 3alIOMHUTH
YCHBIIIAHHOE, YJOBUTH Nay3bl. B mporecce M3I0KeHMs INpernojaBaTesieM JIEKIUHA CTYACHT
JOJDKEH BBIICHUTH BCE HEIOHATHBIE BOIPOCHI. 3aIMCHIBATH COAECPIKAHUE JICKIUU HYKHO
00s13aTeNbHO - 3alUCH MOMOTAIOT MOJAJIEP)KUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHUMAaHHUIO U
3allOMMHAHUIO YCIIBIIIAHHOTO, IPUBOJINAT 3HAHUE B CHCTEMY, CIIY’KaT OIOPOM Ul Mepexona K
6oee ri1y00KOMY CaMOCTOSATEILHOMY M3YYEHHIO IIPEeIMETa.

Meroanueckue peKOMEHIallu 0 KOHCTIEKTUPOBAHUIO JIEKLIAMN:

* 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 MpenojaBaTels, HyXKHO 3alUChIBaTh TO, YTO HEOOXOJMMO
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 TOTEPSH OCHOBHOW CMBICI CKa3aHHOTO;

* 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
OTJEIbHBIE MBICIM U 3arojIOBKH, COKpallaTb OTHCJIbHBIE CIIOBA U IPEUIOKEHHUS,
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» MPOBOIATCS IO 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);

* [paKTUYECKHUE (MMCbMEHHbIE 3aHUs, TPYIIIOBbIE 3aJaHMS 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 « Y HUBEPCUTETCKAsi OMOIMOTEKA OH - JIAiH »;
* 3JIEKTPOHHAas OMOIMOTEUYHask CUCTEMa U3JaTeNbCTBa «JlaHby.
[Touck KHUT B OMOIMOTEKE HEOOXOAMMO HAYMHATH C U3YUYEHHUS IPEIMETHOrO Karajaora

U CO3/[aHMS CIHCKAa KHUT, MOCOOMH, METOJUYECKUX MaTEepHaJOB MO TEME U3YUYCHUS.
[IpocMOTp KHHUTM HAUMHAETCSA C TUTYJBHOIO JIMCTA, CIEAYIOIIero nocie o0noxku. Ha Hém
OOBIYHO TTOMEIIAIOTCSI BCE OCHOBHBIC JAaHHBIC, XapaKTepU3YIOIINE KHUTY: Ha3BaHHUE, aBTOP,
BBIXOJIHBIC JaHHBIC, JaHHbIC O MepeusgaHuud U T.1. Ha obopore TUTYIbHOrO JucTa HaéTcs
AHHOTAIMS, B KOTOPOM YKA3bIBAETCA TEMATHKAa BOIPOCOB, OCBEIIEHHBIX B KHHUTE,
omnpeAessieTcsl Kpyr 4MTaTeNeld, Ha KOTOPBIM OHa paccuuTaHa. bosblioe 3HaYeHHE HUMEET
MPEIUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YUTATEIISI C TUYHOCTHIO aBTOPA, UCTOPUEH CO3JaHUS
KHHUTH, pacKpbIBaeT cojaepkanue. [IpounB mpeaucioBre U MOJyYUB 00I1ee MpeACTaBICHUE O
KHHUTE, CIeAyeT OOpaTUThCs K oriaBieHuio. OriaBieHHUE KHUTH 3HAKOMHUT 00y4aeMoro ¢
COJIEpKaHUEM U JIOTUUECKON CTPYKTYpON KHUTH, MO3BOJISIET BHIOPATh HYKHBIM MaTepuan s
n3ydeHus. 1’0o u3aHusl KHUTHU MO3BOJSET CYJUTh O HOBU3HE MaTepuasia. Yem yaile KHUTa
n3naércsi, TeM OONBIIYIO IIEHHOCTh OHA MPEJACTaBIsieT. B KHUIre MOTYT OBITh MpUMEYaHUs,
KOTOpPBIE COJIEPHKAT pa3IUUHbIE JOMOJIHUTEIbHbIE CBeIeHUsl. OHU Me4aTaroTCsi BHE OCHOBHOTO
TeKCTa W Pa3biICHAIOT OTJeNbHBIE BOMpPOCH. IIpenMerHsie W andaBUTHBIC YyKa3aTelu
3HAUYUTENILHO OOJIEr4aroT MOBTOPEHHE M3JIO)KEHHOTO B KHUTE MaTepuana. B KoHIe KHUTH
MOJKET pacroiaraTbCs BCIoMorareabHblii Mateprai. K HeMy 0OBIYHO OTHOCSTCSI HHCTPYKIIUH,
IPWIOXKEHUS, CXEMBI, CUTYalIMOHHBIE 3a/1a4, BOIIPOCHI ISl CAMOKOHTPOJIS U T.[I.

Jis jydiiero mpencTaBiIEHUS M 3allOMHUHAHUS MaTepuana IesnecooOpa3HO BeCTH

3alMCHU U KOHCIIEKTHI Pa3JINYHOTO COACPIKaHUSI, @ UMEHHO:
* [IOMETKH, 3aMEYaHUs, BBIJCIICHUE IJIaBHOIO;
* IUIAH , TE3UCHI , BHIIIUCKY , ITUTATHI ;
* KOHCIIEKT, paboyasi 3anuck, pedepar, J0KIad, JeKIUs U T. 1.

Yurath y4yeOHHK HEOOXOIMMO BIYMUYHMBO, BHHMMATENBHO, HE TPOIYycCKas TEKCTa,
CTapasch NOHATH Kaxayko ¢pa3y, OJHOBPEMEHHO pa3Oupas MPUMEPHI, CXEMbl, TaOJHUIIbI,
PUCYHKH, TpuBenEHHbIE B yueOHHMKEe. OIHUM M3 BaXKHEHIIHUX CPENICTB, CHOCOOCTBYIOIIMX
3aKpEIUICHUIO 3HAHUMU, SBISETCA KpaTKas 3aluch MPOYMTAHHOTO MaTepHalia - COCTaBIICHHE
KoHcrekTa. KOHCIEKT - 3TO KpaTKoe CBSI3HOE M3JIOKEHHE COACPIKAHUSI TEMBI, yieOHUKA WU
ero vactu, 0e3 moapoOHOcTe W BTOpocTeneHHbIX pnetaneid. [lo cBoeil cTpykType
MOCIIEJIOBATEIbHOCTH KOHCIIEKT JIOJKEH COOTBETCTBOBATH IUIaHy yueOHuKaA. [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 KaXKJIOM 4acCTH CIIeIyeT 3alucaTh T€ MBICIH,
KOTOpBIE PACKPBIBAIOT CMBICT 3arojI0BKa. TpeOoBaHUs K KOHCIIEKTY:

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

HO 0e3 ymiep6a anst cmbicna. OOBEM KOHCHEKTa, KaK MPaBUIIO, MEHBIIE H3y4aeMOro

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:

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

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

* 3aMlMCH Jy4llle JeJiaTh MPU MPOUYTCHUH HE OJAHOTO-ABYX ad3alleB, 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
MIPUBJIEKIIO BHUMAHHE;

* [Oclie TOro, Kak c/iejaHa 3amuch coepKaHus naparpada, riiaBsl, CIeIyeT MepeUnuTaTh
e€, 3aTeM CHOBa 0O0OpaThCsi K TEKCTy M NPOBEPUTH CeOs, MPABWIBHO JU HU3JI0XKEHO
CoZIepKaHUE.

TexHruKa KOHCIEKTUPOBAHMS:

* KOHCHEKTHPYS KHHUTY OOJIBIIOTO 00bEMa, 3aMiCh CJIETyEeT BECTH B OOIICH TETpau;

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

* KaxKJas CTaHHUIla TETPAIu HyMEpyeTcs;

* Uil TIOBBIIICHUS YMTAEMOCTH 3allMCU OCTAaBJAIOT HMHTEPBAIBI MEXIY CTPOKAMH,
a03a1iaMy, HOBYIO MBICITb HAUWHAIOT C «KPACHOI» 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; 1.0. - 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.

CamocrosTenbHas paboTa CTyA€HTa B  MPOIECCEe OCBOCHHUS  JAWCITUILIMHBI
«OpraHuzanus, NPUHIMIB MOCTPOSHUS M (DYHKIIMOHUPOBAHHUS KOMITBIOTEPHBIX CETEH»
BKJIFOYAET KOHCYJIbTAIUIO TIEPE]] IK3aMEHOM.

Ha camocrosiTensHy 0 paboTy CTYACHTOB OTBOJIUTCS 6 4acoB.

dopMOIi UTOTOBOTO KOHTPOJIS SBJISAETCS dK3aMeH. DK3aMEHAIIMOHHBIN OMIIET COIEPIKUT
JIBa TECOPETUYECKUX BOIIPOCA U 3aj1auy.
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7. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM
TUCHMILTAHBI

7/.1TMacnopt (oHIa OLIEHOYHBIX CPEICTB

Ne n/ri| KonTtponupyemsie pa3aenst (TeMbl) HanmMenoBaHue o11eHOUHOrO CpescTBa
JCIUTUTAHBI Kon xonTponupyemoii
KOMIIETEHIIMH (WJIH ee YacTH)
Tema 1. MapmpyTusanus u
KoMMyTanusi. MacmraéupoBanne K 1.1-TIIK 1.7
ceTei OK 01-09 npakTHyeckas padbora
Tema 2. CoennHeHue ceTeii. MK 1.1-[IK 1.7 NpakTHyeckas padbora
OK 01-09
Tema 3. IIpoexTnpoBanue MK 1.1-[IK 1.7 NMpakTHyeckas padbora
APXUTEKTYPbI JIOKAJTBHOW CEeTH. OK 01-09
Tema 4. 3ammTa naHpopmanun B MK 1.1-[IK 1.7 NMpakTHyeckas padbora
KOMIBIOTEPHBIX CETAX OK 01-09

7.2 Kputepum oleHKM pe3y/ibTaTOB 00y4YeHus!

Konx u sHaumenosanue 1K u
OK, ¢hopmupyemsbIx B
paMKax MOIyJs

Kpurepun onenkn

MeToaEI OlLIEHKU

[IK 1.1. JlokyMeHTUpOBATH
COCTOSIHUS
MH()OKOMMYHUKAITMOHHBIX
CUCTEM U UX COCTABJISIOIINX
B IIpoliecce HaJIaJKu U
AKCIUTYaTaI|H

[1IK 1.2. IToanepxuBath
paboTOoCIIOCOOHOCTh
anmnapaTHO-NPOTrPaMMHBIX
CPEICTB YCTPONCTB
MH()OKOMMYHUKAIMOHHBIX
CUCTEM

IIK 1.3. Ycrpanars
HEUCIIPABHOCTHU B padoTe
MH()OKOMMYHUKAIIMOHHBIX
CUCTEM

[IK 1.4. TIpoBoauth
MIPUEMO-CIATOYHbBIE
WCIIBITAaHUS KOMITBIOTEPHBIX
ceTeil U CeTEeBOro
000pynOBaHUs Pa3IMYHOTO
YPOBHS U OLICHKY KauecTBa
CETEBOM TOIOJIOTHUH B
paMKax CBOEH
OTBETCTBEHHOCTH

IIK 1.5. OcymecTBisATh
pe3epBHOE KOMMUPOBAHHUE U

Onpenenenue
npoeCCHOHAIBHON 3a/1aun
Y 3TAIOB €€ BBIMOJHEHUS

D¢ heKTUBHBIN TTOUCK
UH(POPMALIUH JUTSI PEIICHUS
npoeCCHOHATBLHON 3a/1a4H

Omnpenenenue pecypcoB Juis
pelieHus
npodeccuoHanbHOM 331241

OrneHka «OTIMYHO -
TEXHUYECKOE 3a/I1aH1e
IPOaHATH3UPOBAHO,
QITOPUTM pa3padoTaH,
COOTBETCTBYET
TEXHUYECKOMY 3aJIJaHUIO U
0(OpPMJIIEH B COOTBETCTBUU
CO CTaHJapTaMHu, NTOSICHEHBI
€r0 OCHOBHBIE CTPYKTYpBHI.

Onenka «xopomo» -
ITOPUTM pa3paboTaH,
0(OpMIIEH B COOTBETCTBUH
CO CTaHJapTaMH U
COOTBETCTBYET 33JaHHUIO,

DKk3aMmeH/3aueT B hopme
cobeceoBaHus:
MPaKTUYECKOE 3a/IaHUE TI0
MOCTPOSHHIO aITOPUTMA B
COOTBETCTBUH C
TEXHUYECKUM 3aJaHUEM

OkcnepTHOE HaOMIOCHUE U
OlIeHKa Ha J1JabopaTopHO -
NPAaKTHYECKUX 3aHATHAX, TIPU
BBITIOJTHEHUH PaboT 110
yueOHOM U
HPOU3BOACTBEHHON
HpaKTHKaM

3aiura OTYETOB 10
NPaKTHYECKUM H
n1abopaTOpHBIM paboTam

WuTepnperanus pe3ylibTaToB
HaOMIOIeHUH 32
NEeSITebHOCTBIO
oOyyarorerocs B nporecce
OCBOEHHsI 00pa30BaTEIbHOM
pOTrpamMMbI

1
B X04€ OLUCHUBAHUSA MOT'YT OBITH YYTCHBI IMYHOCTHBIC PE3YJIbTAThI.
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BOCCTAHOBJICHHE
KOH(UTypaIuu CETEeBOro
00opynoBaHUS
nH(pOPMAIIMOHHO-
KOMMYHHUKAI[HOHHBIX
CHCTEM.

[IK 1.6. OcymiecTBasTh
WHBEHTAPU3AIHIO
TEXHUYECKUX CPEIICTB
CeTeBOM MHDPACTPYKTYPBHI,
KOHTPOJIb 000pY/I0BAHUS
MOCIIe TPOBEACHHOTO
peMoHTa

IIK 1.7. OcymiecTBasTh
periaMeHTHOe
00cIyXKUBaHUE U 3aMEHY
PacXOIHBIX MaTEPHATIOB
nepudepuitHOTO, CETEBOTO U
CepBEPHOr0 000PYIOBaHUS
MH(POKOMMYHUKAITHOHHBIX
CHCTEM

IIOSICHEHBI €70 OCHOBHBIE
CTPYKTYPBIL.

Ouenka

«YIOBJICTBOPUTEIILHO -
QITOPUTM pa3padboTaH 1
COOTBETCTBYET 3a/IaHUIO.

OK 01. Beibupats criocoOsl
pereHus 3a1a4
npodeccCuoHaTbHOM
JESTEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIMU KOHTEKCTaM

[Tonbop BapuanToB
pelIeHns KOHKPETHOU
npodeCCHOHAIBHON 3a/1auu
WM TIPOOIIEMBI

OneHKa NOJIHOTHI NepeYHs
MoJ00paHHBIX BAPUAHTOB

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKA, aHAJIN3a U
WHTEPIpPETAIIHN
nHpopManuu, u
WH(POPMAITMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHCHUS 3a/1a4

JleMOHCTpanus HaBbIKOB
HCI0Jb30BaHUS
nH(}OpMaITMOHHBIX
nopTayioB B cetu MIHTEpHET,
BKJTFOYAsi OpHUITHaTbHBIC
nH(OpPMaITMOHHO-TIPABOBHIC
MOPTAITBI

OHGHKa IMOJIHOTEI MEPEUYHA
HO,I[O6paHHBIX BApUAHTOB

npodeccruoHaIbHON

JeSITEeIbHOCTH

OK 03. ITnanupoBats u JleMoHCTpanus nHTepeca K | YdacTue B MEPOIIPUATHUAX
pealin30BbIBATh BBIOpAHHOM (omMMMHaIbl, KOHKYPCHI
coOCTBEHHOE CHEIHNAIBbHOCTH, K npodeccunoHanbHOTO
npodeccuoHanbHOE U WHHOBALIMOHHBIM MacTepCTBa, CTAXKUPOBKHU U
JIMYHOCTHOE Pa3BUTHE, TEXHOJIOTUSM B 00JIacTH Ip.), MPOBOIUMBIX KaK
MpeANPUHUMATENbCKYIO npodeccroHanbHOM 00pa3oBaTEIbHBIM
JEeSATENbHOCTh B JEeSATEbHOCTH 3aBEJICHUEM, TaK U

npogeccuoHanbHOU chepe,
HCII0JIb30BATh 3HAHUSA 110
NIPaBOBOM M (PMHAHCOBOM
IPaMOTHOCTH B Pa3JINYHbIX
YKU3HEHHBIX CUTYaIUsIX

BEIYIIMMU MPEANPUITUIMU
oTpaciu

OK 04. DddexruBHO
B3aMMO/IEHCTBOBATH U
paboTaTh B KOJUICKTUBE U

JleMOHCTPHPOBATh HABBIKK
MEXIJIMYHOCTHOTO OOIIEHUS
C COOIIOEHUEM

DKcrepTHOE HaOII0IeHUE
MOBE/ICHYECKUX HABHIKOB B
X0JIe O0y4eHUS
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KOMaH/JI€

OOLIENPUHSATHIX TIPABHII CO
CBEPCTHHKAMH B
00pa3oBaTeNbHOM rpymIe, ¢
MPEToJaBaTeNIIMUA BO BpeMs
00y4eHwus, ¢
PYKOBOIUTEIISIMH
MIPOU3BOJACTBEHHOMN
PAKTHKU

OK 05. OcymecTBasiTh
YCTHYIO ¥ TUCHBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJIapCTBEHHOM SI3BbIKE
Poccuiickoit ®eneparuu ¢
y4eTOM 0COOEHHOCTEH
COLMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTA

JleMOHCTpanus HaBbIKOB
IPaMOTHOM YCTHOU U
IIACBMEHHOU pedn

DKCnepTHOE HAOIIOJCHUE
HABBIKOB YCTHOTO H
MMUCHbMEHHOTO OOIIECHUS B
X0J1e 00y4YeHus

OK 06. ITposBiATH
IpaXKJaHCKO-
MaTPUOTHYECKYIO TO3UIIHIO,
JI€MOHCTPUPOBATh
OCO3HAHHOE MOBEJCHHE Ha
OCHOBE TPaIUIIUOHHBIX
POCCHICKHUX JTyXOBHO-
HPaBCTBEHHBIX LIECHHOCTEH,
B TOM YHCJIE C YIYETOM
rapMOHHU3aLUU
MEXHAIMOHATIbHBIX U
MEXPETUTHO3HBIX
OTHOIICHU, TIPUMEHSTH
CTaH/IapPThI
AHTUKOPPYIIIUOHHOTO
MOBEICHUS

DopMUpPOBAHKE YYBCTBA
MaTPUOTU3MA,
TPaKIaHCTBEHHOCTH,
YBaXEHUS K TIaMSTH
3aIUTHUKOB OTedecTBa U
nojasuram I'epoes
OrteuecTBa, 3aKOHY U
IIPaBONOPALIKY, YEIOBEKY
TpyJa U CTapliemy
MTOKOJICHUIO;

B3aUMHOT'O YBa)KECHMS,
OEpEKHOTO OTHOIICHHUS K
KYJIbTYPHOMY HaCIEAUIO U
TpaAULIUAM
MHOTOHALIMOHAJIBHOTO
Hapoja Poccuiickoi
®denepanuu;
HETEPIUMOCTH K
KOPPYHILHMOHHBIM
MPOSIBJICHUSIM

VYyacTue B MEpOIIPUATHAX
MaTPUOTHYECKOU
HaIpPaBJIEHHOCTH, B
MIPOBECHUH BOEHHO-
CIIOPTUBHBIX UTP; ydacTue B
porpaMmax
AHTHUKOPPYIMIIMOHHOMN
HaIPABJICHHOCTH

OK 07. ConeiicTBOBaThH
COXPAaHEHHUIO OKPYXKaIOIIe
Cpenpl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS 00
M3MEHEHUHU KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, (P (PEKTUBHO
JIEVCTBOBATH B
Ype3BhIYANHBIX CHUTYAIIUSIX

dopmupoBaHue 6epeKHOro
OTHOIICHHUSI K IPUPOJIE U
OKpYXXarolen cpese

DKcrnepTHOE HAOIOICHUE
JICMOHCTpAIIMX HABBIKOB
COOJIFO/ICHHS TTPABHIT
9KOJIOTUYECKOM
0e30MacHOCTH B BEICHUHU
npodeccroHanbHO I
NEeSITENIbHOCTH;
dbopMUpOBaHHE HaBBIKOB
3¢ dEKTUBHBIX JEHCTBHII B
YpE3BbIUANHBIX CUTYALUAX

OK 08. Mcnonb3oBaTh
cpeacTBa GU3NYECKOM
KYJIBTYPBI JJIs1 COXpaHCHUS
U YKPEIUICHHS 3I0POBbsSI B
nporecce
npodeccuoHaIBHON

dopmupoBaHue OEpexKHOTO
OTHOILIEHHS K 3JI0POBbIO

VYuactue B CHOPTUBHBIX
MEPOTIPUSATHSIX, TPOBOAUMBIX
00pa3oBaTeIbHBIM
YUPEXKJICHUEM; BEJICHUE
3JI0pOBOr0 00paza >KU3HU
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JEATEIbHOCTH U
MO I/IEpIKaAHUS
HE00X0IMMOTO YPOBHSA
buznueckoit
MI0JITOTOBJICHHOCTH
OK 09. ITonb30oBatbes
npodeccnoHaIbHO N
JIOKYMEHTalMen Ha
rOCyJapCTBEHHOM H
WHOCTPaHHOM SI3BIKaX

DKcrnepTHas OlleHKa
COOJIIOICHUSI TPABUIT
COCTaBJICHUS IOKyMEHTOB

JeMoHcTpanms yMeHus
COCTABJIATH TEKCTHI
JOKYMEHTOB, OTHOCSIIIUXCS
K IpoQeCCHOHAITBHOM
JeITeIbHOCTH, Ha
rOCyJJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaxX

7.3. OueHoOYHBbIE CPeACTBA /IJIsl NPOBEACHUS TeKYlIeld aTTecTAluu

Texymuii KOHTPOIb MOKET IPOBOJAUTHCS B opMe:
* (poHTaNBHBII OMpoC ;
*  UWHIMBUAYAIbHBIN YCTHBIN OIIPOC;
* MHCbMEHHBIN KOHTPOJIb;
* TECTUPOBAHUE.

[Iprmepsl
Dopma JInuHble KauecTBa
SHAHUS 'YMeHus Branenust (HaBBIKK) OIICHOYHBIX
aTTeCTalluu CTyZCHTa
CpeICTB
'V cTHBIN Kontpons 3HaHMi 10 Or1eHka HaBbIKOB  |OLIeHKA KonTpoibHbIe
(muceMeHHBIN)  [Teme (ompeneneHus, |OueHKa yMEHHS paboThI ¢ CIIOCOOHOCTH BOIIPOCHI I10
OIIpOC 110 [IpaBujia, OCHOBHBIC (pa3jinvaThb KOHCIICKTaMH OIIEPATUBHO 1 TCMaM
TeMaM HOJ'IO)KCHI/I}I) KOHKPETHBIC TIOHATHU, HCKHHﬁ, C Ka4CCTBCHHO TMprIaratoTcs
(bopMyITUpOBaTh U yaeOHUKaMH, OTBEYaTh Ha
MPUMECHATH 3aiura IIOCTAaBJICHHBIC
oIpeeIeHUs U mabopaTOpHBIX BOIIPOCHI
MpaBmia pabot
IIpuMepHBIE BONPOCHI IS YCTHOI'O OIpoca
Pa3zpnen 3. IlpoekTupoBaHHE APXUTEKTYPbI JIOKAJIbHOM CETH.

1. IIpoekTupoBaHHE JOKATHHOMN CETH.

2. Dtambl CO3JaHUS CTPYKTYPUPOBAHHOW KaOelIbHOM cucTeMbl: (HOpMHUpOBaHUE
TpeOOBaHUM, TEXHUUYECKOE 3aJlaHue, ACKU3HBIM MPOEKT, TEXHUYECKUH MPOEKT,
TeXHHUecKast (paboyasi) TOKyMeHTaIus, BBOJ B IEHCTBUE, COIPOBOKICHIE CHCTEMBI.

3. TexHuueckas JOKyMEHTaIIUA.

4. DkciulyaTalldOHHAs TOKYMEHTalUs JIOKAJIbHOW CETH.

5. JlononHuTENbHBIE HKCILTyaTaliMOHHbIe ToKyMeHThl KC.

6. Tpeb6osanus xk KC. IIponsBoaurensHOCTh. HaexHOCTh U 6€30MacHOCTb.

7. TpeboBanus k KC. PacimupsiemocTs 1 MacimTabupyeMocTh. [Ipo3padHOCTb.

8. TpeboBanus k KC. Ilogmepxkka pas3HblXx BHAOB Tpaduka. YpaBiIsieMOCTb.
CoBMECTUMOCTS.

9. Metoauka U HavyajdbHBIE 3TAlbl MPOCKTHPOBaHUS ceTU. VcxoaHple naHHble. Bpibop
pa3mepa U CTPYKTYpbI CETH.

10. IIpoexTrpoBaHue JIOKaIbHOM ceTH. Bo3moxHble HampaBieHus] (PMHAHCOBBIX 3aTpar.
Br16op ¢ yueTom croumocTnu.

11.TIpoexTrpoBaHue KaOEeIbHOM CHUCTEMBI: BBIOOp Kalens, oOIre peKOMEeHAAlUu II0

CO3JIAHUIO KaOEJIbHBIX CUCTEM
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12.TIlpoexTrpoBanue KabeIbHONH CHCTEMBI: OCHOBHBIE MPEUMYIIECTBA (WM TPHHIIUIIBI)
CKC, ocunosnble ctanaaptsl Ha CKC, untepdeiicst CKC.

13.IlpoexTupoBanue OECIIPOBOAHON JTOKaTbHOW ceTH. [[pHHIMTIBI yIydlIeHnsT KauecTBa
0ecrpOBOIHO CBSI3U.

14.becripoBosiHast ceTh Uil HEOONBIIOrO oOduca WM JIOMAIIHETO HCIOJIb30BaHUS.
Pexxumbl paboThI a1anTEPOB U TOUKH JIOCTYIA IPU OpPraHU3aluy OECIPOBOAHOM CETH.

15. TunoBoe pelieHue Jyisi OpraHu3auy OeCIpOBOJIHOM CETH B MaJIOM OoQucCe.

16. Paciiupenne cetn. Hanbomnee BaxkHbie (paKTOPHI, UCTIOIB3yEMbIE TIPH Pa3BEPTHIBAHUN
CeTH.

17.CnocoObl 00beIMHEHHST BCEX TOYEK JOCTyMa B oduce B JOKAIbHYIO CETh. POyMUHT
Ha KaHaJbHOM YPOBHE.

18. becnpoBosiHas CBSI3b MEX/1Yy HECKOJIBKUMU 3aHUSIMHU.

19.BBoa B skcrutyaranuio JIBC. Ilopsimok BBOJ@a B JKCIUTyaTallMio W TEpEeMEIICHUE
KOMITHIOTEPHOTO 000PYI0BAHMUSI.

20. Beog B skcmutyatanuto JIBC. Mepsor 6e3onacHocTu. [Topsiiok paGoTs B
uH(pOpMalMOHHOM ceTh. OTBETCTBEHHOCTb.

7.4. OnleHOYHbIE CPeCTBA JJIsl POBEACHUS MPOMEKYTOYHOM aTTeCTAIUMN

[Tpumepsl
dopma JInuHble KauecTBa
3HaHUSA YMeHus Brnanenue (HaBBIKH) OLICHOYHBIX
aTTeCTalluu CTYyZeHTa
CpEICTB
3auer, Ox3amen [Kontponb 3Hanus |OnieHka ymeHusi  |OlieHKa HABBIKOB OrneHka cnocoOHocTH  |Bompochr:
6a30BbIX [IOHUMATh JIOrM4ECKOro PaMOTHO U YETKO [IPUJIAraroTCst
I0JI0’KEHU I CHELUAJIBHYIO COIIOCTABJICHUS U n3JjlaraTb MaTepuall
TEPMUHOJIOTHIO XapaKTEPUCTUKU
00BEKTOB
OrieHKa HaBBIKOB TPH |OLEHKA CIIOCOOHOCTH  |3aaun
OreHKa yMEHUS PCLUICHWM 3a/1a4 B TPaMOTHO U YC€TKO PHJIAraroTCs
pelaTh TUIOBLIE  (0071aCTH n3J1araTh X0/ PELUCHMS
3a7a4d B 00JIACTH  |[KOMITBIOTEPHBIX 3a1a4 U
KOMITBIOTEPHBIX ~ |CETEM MHTEPIIPETUPOBATh
ceTeil [pE3YJIbTaThI

7.4.1. TlpumepHble BONPOCHI /IS MPOBEIEHUSI MPOMEKYTOYHON aTTeCTAMHU

1. TIpoekTupoBaHME JTOKATHLHON CETH.

2. DTambl CO31aHUs CTPYKTYPUPOBAHHON KaOEIbHON CUCTEMBI: (POPMUPOBAHHE

TpeOOBaHUM, TEXHUUYECKOE 3aJaHHE, SCKU3HBIN MPOEKT, TEXHUUYECKHI MPOEKT,

TeXHHUecKast (paboyasi) TOKyMEeHTaIHsl, BBOJ B JISHCTBUE, COPOBOKICHUE CUCTEMBI.

TexHuueckas TOKyMEHTAIIHSL.

DKCIuTyaTallMOHHAs TOKYMEHTAIUS JTOKAIbHOU CETH.

JlonomHUTENBHBIE SKCTUTyaTallMoHHbIe ToKyMeHThI KC.

Tpe6osanus k KC. IlpousBogutenbHocTh. Hafe:xkHOCTh 1 0€30MaCHOCTb.

Tpe6osanus k KC. PacimpsiemocTs 1 Macmtabupyemocts. [Ipo3padyHocTh.

TpeboBanuss xk KC. Tlognepxka pasHbIX BHIOB Tpaduka. YMpaBiIsieMOCTb.

CoBMECTUMOCTS.

9. MeTonuka M HavaJIbHBIC JTaIlbl MPOSKTUPOBaHUS ceTH. VIcxonmHble aaHHBIC. BRIOOD
pa3Mepa U CTPYKTYphI CETH.

10. IlpoexTrpoBanue JOKaIbHON ceTu. Bo3MokHble HampaBieHHs (UHAHCOBBIX 3aTpart.
Br16op ¢ yueTom cToumocTu.

11.TIpoexTrpoBanue KaOEIbHOH cHCTEMBI: BBIOOp Kalens, oOIIHe PEeKOMEHIAIMH 10
CO3JIAaHUIO KaOEJIbHBIX CUCTEM.

12. TIpoektupoBanue KabOEIHLHON CHCTEMBI: OCHOBHBIE MPEUMYIECTBA (MM TPUHIIUIIBI)

©ONo kW
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CKC, ocnosnble crannaptsl Ha CKC, untepdeiicer CKC.

13.TlpoexTrpoBanue OeCIPOBOJHON JIOKATbHON ceTH. [IpHHINIIBI yITydIeHus] KauecTBa
0ecrpOBOJIHO CBSI3U.

14.becripoBosiHast ceTh i1 HEOOJBIIOrO oduca WIM JOMAIIHEr0 HCIOJIb30BaHUS.
Pexxumbl paboThI a1anTEPOB U TOUKH JIOCTYIIA IPU OpPraHU3aluy OECIPOBOAHOM CETH.

15. TumnoBoe peuieHue A5 OpraHU3aluy OECIIPOBOJHON CETH B MaJIoM o(uce.

16. Pacmmpenne cern. Hamboimee BaxxHbIe (PaKTOPHI, HCIIOIb3yEMbIE TIPH
pa3BepThIBAHUU CETH.

17. CnocoObl 00beIMHEHUS BCEX TOUEK JO0CTyMa B opuce B JOKaIbHYIO CeTh. POyMHUHT Ha
KaHaJIbHOM YPOBHE.

18. BecnpoBoaHas cBsi3b MEKIAY HECKOIbKUMU 3/TAHUSMHU.

19. Brog B skcmryatanuto JIBC. [Topsaok BBoJa B SKCIUTyaTallMIO U TIEPEMEIICHUE
KOMITHIOTEPHOTO 000PYI0BaHMUS.

20. Brog B skcmutyaranuto JIBC. Mepsot 6e3onacHocTtu. [lopsiiok paGoThl B
nH(popMaMoHHOH ceTh. OTBETCTBEHHOCTb.

7.4.2. TlpumepHble 3aJa4u /sl IPOBeJeHUS MPOMEKYTOYHOI aTTecTalMN

1. BbI ABIAETECH CUCTEMHBIM aIMUHHCTPATOPOM HEOOJIBIIION KOMITAHUHN, UMEIOIIEH
CeTh MarasMHOB, 3aHMMAIOIIUXCS MpOJaXel O(PHCHOW TeXHHKH. Barma kommaHus
3aHUMAET HECKOJIbKO COCETHHUX MOMEIIECHUI Ha OJHOM dTaxKe 31aHus. KoMIbroTephl B
ouce 3TON KOMIIAaHMM MOKAa PabOTArOT aBTOHOMHO, OJHAKO BCE YAallle OIIYIIAeTCsI
HEOOXOAMMOCTh  OOBEJAMHCHHS  KOMIBIOTEPOB B  CE€Th Ui COBMECTHOIO
UCIIOJIb30BaHUS JaHHBIX U PECYypCOB. PyKOBOIUTEL KOMITAHUU TIOCTABHJI TIEPE]] BAMH
3a7a4y: MpPOAHAJIM3MPOBATH BO3MOXKHBIC BapHAHThI OOBCIUHECHHS KOMIIBIOTEPOB B
CEeTh M OIICHUTh PACXOJbl HA CO3JaHKUE 3TOW ceTH. [IpH TUIaHUPOBAHUU CETH CIICAYET
y4ecThb, 4TO O(hUC KOMIIAaHUK 3aHMMAET CEMb MIOMEIICHUH pa3MepoM 3 X3 MeTpa.

2. Ucnonw3ys yruauty Diskpartnonyunts uHbGOpMaIuio o nepeyHe Gu3nIeckux TUCKOB
KOMITBIOTEPA M UX CTPYKTYpE.

3. Ucnonesys yrunuty Diskpartynanuthb cyiecTByroliye pa3aeibl Ha )KeCTKOM JTUCKE U
co3/1aTh OJMH primaryactivepasmein.

4. CpencrBamu onepaniioHHoi cucteMbl WINAOWSBBITIOTHUTH POBEPKY M UCITPABIICHUEC
OIIMOOK Ha JKECTKOM JIUCKE.

5. CpeacrBamu ytumutbl Chkdsks WiNdOWSBBIIONHUTE TIPOBEPKY W HUCIPABICHHE
OIIMOOK Ha JKECTKOM JIUCKE.
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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 JIOTNIOJHUTENIbHOM Y4YEOHOM JUTepaTrypbl, HEOOXOAUMOW JJii OCBOCHHS
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

29



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 akTuBHBIC. STP Ha HUX HE cpabaThIBaCT.

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 IEPECO3TaHUEM JIA0bI.

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 3anuceiBaeT cBoit MAC-anpec, a B Destination myasTukactoBsiii agpec 0180.C200.0002.
Otot aapec caymaer npotokoia LACP. Hy u Beiie uaer «anunHas noptsaka» ot LACP. S ne 6yny
OCTaHABIMBATHCS HA KAXKIOM IO0JI€, a TOJIBKO OTMEUY T, KOTOpbIe, Ha MOU B3I, BaxKHbBL. 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 BUPTYaJIbHBIH
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
SWi1(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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PELIEH3UA

Ha pabouyro mporpaMMy y4eOHO!N TUCIUITIHHEI
MJIK.01.02 Opranu3zarysi, IpUHIMITE TOCTPOSHHSI U PYHKIIMOHUPOBAHHMS
KOMIIBIOTEPHBIX CETEH
g cnenuanbHocTd 09.02.06 CeTeBoe U CHCTEMHOE aIMUHUCTPHUPOBAHHE

Pabouas mnporpamma yueOnoi muctmmuimasl MJIK.01.02 Opranusanms,
TIPUHLIMIBI IOCTPOCHUS U (PYHKIIHOHUPOBAHHS KOMITBIOTEPHBIX CETEM COOTBETCTBYET
®I'OC mo crnenuanbHOCTU CpefHero mnpodeccuoHantbHoro obpaszoanus 09.02.06
«CereBO€ M CHCTEMHOE aJIMHHHCTPHUPOBAaHHE», YTBEPKAECHHOIO MPUKA30M
MpunucrepctBa o6pazoBanus u Hayku Poccuiickoit @enepannu ot «10» mrons 2023
r. Ne 519, zapeructpupoBan B MunucrepctBe roctunmu 15.08.2023 r. (per. Ne
74796), 1 IpUMepHOl OCHOBHOI 00pa30BaTENILHON MPOrpaMMe IO CIELUATLHOCTH
09.02.06 CeTeBoe u CHCTEMHOE aJIMHHHUCTPHPOBAHHE.

B pabouyro nporpammy yueOHOH TUCHUILUTHHBI BKIFOUEHBI pa3aelsl «Ilacmopt
paboueil mporpaMMbl y4eOHOH TUCHUILTHHBD, «CTPYKTYpa U ColepiKaHue yueOHOM
IMCUMILIMHBEDY,  «OOpa3oBaTeibHbIE  TEXHOJNOTHH», «YCJIOBUS  peaau3allii
porpaMMbl yd4eOHOH IUCHUILTUHBD), «llepedeHb OCHOBHBIX M IONOJHHTEILHBIX
MH(QOPMALIMOHHBIX HCTOYHUKOB, HEOOXOMMUMBIX JIJIsi OCBOEHHS AMCLMILIMHEDY,
«Meronuyeckue peKoOMeHAAlMM OOydYarolUMCsl T0 OCBOEHHIO JUCIHUILIAHED,
«OueHoYHbIE CpeACTBa JUISI KOHTPOJISA YCIIEBAEMOCTH» U  «JlOMOJHUTENBHOE
obecrieyeHre AUCIUTUTAHBD).

CrpykTypa u cozepxaHue pabodeil MporpaMMbl COOTBETCTBYIOT LEJISIM
obpazoBatensHoil mporpammbl CITO mo cmeruansnocta 09.02.06 «CereBoe u
CHUCTEMHOE aIMUHUCTPHUPOBaHHME» M Oymyuied mpodecCHOHATbHOM NeITeIbHOCTH
CTyICHTA.

O6beM  paboueli  mporpamMmbl  y4eOHOW  JUCIMIUIMHBI  IIOJHOCTBHIO
COOTBETCTBYeT Y4YeOHOMY IUIaHy IIOJTOTOBKM II0 [JaHHOW CIIEHHAJIBHOCTH. B
IporpamMme 4eTko cOopMyIMpOBaHBI IedH OOy4YeHHs, a TaKKe IPOTHO3UPYEMEIE
pe3ysIbTaThl 00YUYEeHHS 110 TUCLUTIIHHE.

Ha ocHOBaHMM IIPOBEIEHHOI 3KCIIEpPTH3a MOXXHO CIeNaTh 3aKIFOYEHHE, YTO
pabouas mporpamma y4de6Ho# aucrumuinael MJIK.01.02 Opranusanusi, ITpUHLKIIBL
IOCTPOEHUST M (YHKIIMOHHUPOBAHHS KOMITBIOTEPHBIX CETEM II0 CIELUATLHOCTH
09.02.06 «CeTeBoe U CUCTEMHOE aIMHUHUCTPUPOBAHUE» COOTBETCTBYET TPEOOBAHUAM
CTaHJIapTa, IpodecCUOHATBHBIM TPeOOBAHUSIM, & TAK)KE COBPEMEHHBIM TPEOOBAHUAM
PBIHKA TpyJaa.

TexHuveckuil nupexTop

000 «TexuoCrapt» N.I'. Konone3usrii
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PELIEH3MS

Ha pabo4yro MporpaMmy y4eOHOM JUCIUILIMHEI
MJIK.01.02 Opranuzamus, MPHHLKIIE TOCTPOEHUS ¥ (YHKIIMOHHPOBAHHUS
KOMITIBIOTEPHBIX CETel
A cnenuanbHoctr 09.02.06 CeTeBoe U cHCTEMHOE aMUHUCTPUPOBAHHE

Paboyas nporpamma yde6Ho# mucimmimEel MJIK.01.02 Opraxusarus,
NPUHIHUIIBI IOCTPOCHHS U QYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH COOTBETCTBYET
®I'OC mo cneumanbHOCTH CpefHero MpodeccHoHaTbHOro obpasosanust 09.02.06
«CereBoe W CHCTEMHOE aJIMHUHHCTPHUPOBAHHE», YTBEPKIEHHOTO  IIPUKA30M
MunucrepcTsa obpazoBanus U Hayku Poccuiickoit @enepanun ot «10» urois 2023
r. Ne 519, sapeructpupoBan B MunucrepcrBe roctunmu 15.08.2023 r. (per. Ne
74796), u mpuMepHOi OCHOBHOI 00pa3oBaTeNbHON MpOrpaMMe IO CIELHAIbHOCTH
09.02.06 CeTeBoe 1 cucTeMHOE aIMHHUCTPUPOBAHUE.

B paGouyto mporpammy y4eOHOI QUCLUILINHBI BKIFOYeHBI pa3aens! «ITacmopt
paboueli mporpaMMsl y4eGHOM AUCHUIITUHED, «CTPYKTypa U colepKaHue yuyeOHOU
AUCHMIIINHBY, — «OOpa3oBaTesibHble  TEXHOJNOTHH», «YCIOBHS  pealH3alyu
IpPOrpaMMbl y4eOHOH AUCHUILIMHBDY, «[lepeueHh OCHOBHBIX U JOMOJHHTEIBHBIX
MH(QOPMAIMOHHBIX HMCTOYHHKOB, HEOOXOMMMBIX /I OCBOCHHS IHCLUILIMHBDY,
«Meronudeckne pexkoMeHAAMU OOyYarolMMCsi O OCBOSHHIO IUCLHILIHHBDY,
«OLeHOYHbIE CpeACTBA IS KOHTPOJSL yCNEBAeMOCTH» M «J[OMOJHHUTEIbHOE
obecrieueHNe TUCIMILTMHBI.

CrpykTypa ¥ cozepxaHuMe pabodeil NpPOrpaMMbl COOTBETCTBYIOT —LEIISM
obpazosarensHoi mporpammsl CIIO mo cnenumansHoctH 09.02.06 «CereBoe H
CUCTEMHO€ aJIMHHUCTPHPOBaHHE» H Oynyuiedl mpodecCHOHAIBHON HesSTeNbHOCTH
CTyJIEHTA.

O6bem  paboueil mporpammbl  yueGHOM  OUCHUIUIMHBI  ITOJHOCTBEO
COOTBETCTBYET y4eOHOMy IUIaHy MOJATOTOBKM I10 [JaHHOW CHEeLUaTbHOCTH. B
nporpaMMe 4eTko cpOpMyIHPOBaHBI LeTU OOY4YEHHs, a TAKKe MPOTHO3ZHPYeMble
pe3yabTaThl 00y4YeHHUs 0 AUCILUILINHE.

Ha ocHOBaHMM NpOBENEHHOW JKCIIEPTH3a MOXKHO CIEIaTh 3aKIIFOYESHHE, YTO
pabouas nporpamma yde6Ho# aucuummuasl MJIK.01.02 Oprauusauusi, OpHHIATEL
MOCTPOEHHs U (YHKIMOHHPOBAHUS KOMIBIOTEPHBIX CeTel IO CHElUalIbHOCTH
09.02.06 «CeTeBoe 1 cHCTEMHOE aIMHHICTPUPOBAHHEY» COOTBETCTBYET TPeGOBAHUIM
CTaHIapTa, MPO(EeCCHOHANBHBIM TPeOOBAHHUSIM, @ TAK)Ke COBPEMEHHBIM TPeGOBAHUSIM

pBIHKA Tpy[a.

Texuudeckuii qupexktop OO0 «ITPAM»

« » 20 r. b.A. Hlumkun




