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1. ean u 3aaa494 JMCIUTLTHHBI

Heab AMCUUNIMHBI
[enpto ocBoenuss aucuuiumebl [locTpoeHne KOMIBIOTEpHBIX cerei U VoIP

KOMMYHHKAIM SBISETCS OOyYeHHE TEOPETUYECKMM U TMPAKTUYECKUM OCOOEHHOCTSIM B
opranu3ani U (yHKIMOHHPOBAHUU KOMITBIOTEPHBIX CETEH M TEIEeKOMMYHMKALUK; 00ydeHue
CTYIEHTOB IPUHLMIIAM IIOCTPOCHUSA BBIYUCIUTEIBHBIX CUCTEM PAa3jIUYHBIX apXUTEKTyp U
MaciTaboB, MPUHIMIIAM OpraHU3alMyd M MHOJJAEp’KaHUs PabOTOCIIOCOOHOCTH KOMIIBIOTEPHBIX
ceren

3axauu JUCHUILIHHBI
OCHOBHBIMI/I 3aJadyaMinu I/I3y‘-IeHI/I$I JOUCHHUIIJIINHEBI SABJISFOTCS:

e H3y4YCHHE OCHOBHBIX MPUHITUIIOB MPOCKTHPOBAHUS U MMOCTPOCHHSI KOMITBIOTEPHBIX CETEH;

® O3HAKOMJICHHE C TEXHUYCCKUMHU U TEXHOJOTUYCCKHUMH DPEIICHUSMHU, UCIOJIb3YEeMBIMU B
JIaHHOM 00J1aCTH;

e BBIPa0OTKAa  MPAKTHYECKMX  HABBIKOB  AHAJUTHYECKOIO U JKCIICPUMEHTAIBHOTO
HCCJICIOBAHMSI OCHOBHBIX METOJIOB M CPEJCTB, HCIIOJIB3YEMBbIX B 0O0JIACTH, M3y4aeMOW B
paMKax JTaHHOM JUCIUILIMHBI.

2. MecTO TUCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunimaa «IloctpoeHne KoMIbHOTEpHBIX cerel U VoIP» oTHOCHUTCA K 4acTtu 1o
BeiOOopy bnoka 1 ductummunast (moxynu) (B1.B.JIB.08.01) moaroTtoBku CTyIEHTOB IO
HarpasjeHuto nmoAaroroBku 6akamaBpos 01.03.02 «I[Ipukiagnas MareMaTrka 1 ”HOOPMATHKAY.

[IpepekBU3UTHI AUCUUILIAHBL:

W3ydyenune naHHOW [OUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUU CJICAYIOIIMX JUCIHUILINH:
Teopernueckne 0CHOBBI HHPpopMaTHKH; OTniepalliOHHbIE CHCTEMbI; KOMITBIOTEpHBIC CETH.

HOCTpCKBI/ISI/ITH JUCHUITIIMHBI:

OcHOBHbIE TOJIOKEHUSI JAHHOM IUCLUIUIMHBI BBICTYHNAIOT OMNOPOHM JUIsl AMCLMILIMHBI
CereBast 0e30MacHOCTb; IOJTOTOBUTh K MPOXOXKICHUIO Y4e€OHOH, NpPOU3BOJCTBEHHOW U
peIUIUIOMHON IPAKTHUK, K HAYYHO-UCCIIEJ0BATEIbCKOM padoTe.

3. ®opMupyeMble KOMIIETEHUMH MW HMHAMKATOPbI HX JOCTH:KEHUSI 1O
AUCIHUIIHHE

Konsi . Kon u HaumMeHOBaHHMe MHAUKATOPA JOCTHXKEHUS
Conep:xaHue KoMIeTeHIIUI
KOMMETEeHIINI KOMIETEHIINI
I[KC-1.1
3Harth CYIIECTBYIOIIHE APXUTEKTYPHI
CriocobeH pa3pabaThiBaTh, y Y P yp
W3MEHSITh U COTJIACOBHIBATH MPOrPAMMHOTO 00CCTICHCHHA,
APXUTEKTYPHI IPOTPAMMHOTO IKC -1.2
[IKC-1 P YPRLTIpOrp YmMeTb HCTOJIb30BATh CYLIECTBYIOIINE
o0ecrieyeHus ¢ CHCTEMHBIM
APXUTEKTYPHI IPOTPAMMHOTO O0ECTICUeHYSI.
AQHAJIMTUKOM U apXUTEKTOPOM KC-1.3
MIPOrPaMMHOTO 00eCTIeYeHHUS '
HmeTh HaBBIKK pa3pabOTKH U POTPAMMHOTO
o0ecreyeHus pa3InYHbIX apXUTEKTYP.
I[KC-4.1
3HAaTh OCHOBHBIE TPUHIMIIBI IPOCKTUPOBAHUS
MPOTPaMMHBIX HHTEP(ENCOB.
[KC -4.2
CriocobeH mpoeKkTHpoBaTh
IIKC-4 N YMeTh HCIONb30BaTh NPUHLMIIBI TPOCKTUPOBAHUS
MporpaMMHBIe UHTEPhEHCHI o
MPOTPAMMHBIX HHTEP(EHCOB.
IIKC-3.3
HmeTs HaBBIKH TPOEKTUPOBAHUS MPOTPAMMHBIX
HHTEP(EHCOB.




4, CTpyKTypa U cofep:KaHue TUCIUNINHBI (MOTYJIs1)
4.1. CTpyKTypa IMCHUNJIMHBI (MOXYJIS)
OO6mass TPyIOEMKOCTh JUCIHUIUIMHBI (MOJYJISI) COCTaBJISIET [/ 3a4eTHBIX
enuHuIl (252 akaJeMUYecKuX Jyaca).

TpynoemMKocCTs,
Bux pabost aKaJl. 4acoB
ceMecTp
; 8 BCETO
O011asi TPY/10€MKOCTh 108 144 252
KonTakTHas padora: 68 42 110
Jlexumu (JIex) 32 12 44
Jlaboparopubie pabotsr (J1ab) 32 24 56
KonTakTHas paboTa B IepHO TEOPETUICCKOTO O0YICHHUS
(KoutTO) (Ilposedenue mexywux koHcyromayutl u 4 5) 9
UHOUBUAYATILHASL pAOOMA CO CIMYOeHMAamML)
KonTtakTHast paboTa B IepHo/I MPOMEKYTOUHOM aTTECTAIHH
0 1 1
(KontITA)
IIpomexyTouHas aTTecTanus SK3aMeH 0 26 26
CamocrosiTejibHAas pa6oTa: 40 76 116
40 76 116
- camocmosmenvHoe uzyuenue pazoenos (nepeduciums); 4 4 8
- CAMON0020mosKa (npopabomka u no8MopeHue 1eKYUOHHO20
“\. 16 26 42
mamepuana, Mamepuana y4eOHuKos u yueoHvix nocooutl);
- 10020MOBKA K 1a00pAMOPHLIM 3AHAMUAM, 20 38 58
- 10020MOBKA K NPOMEIICYMOYHOU ammecmayuu u m.n.) 0 8 8

4.2.Pacnipenesienne BUAOB PadoThbl M HX TPYAOEMKOCTH IO paszjaesiam
AUCHUILIUHBI (MOIYJIs1)

Ounas ¢popma oOyueHHs

Buner yaebHo# paboTh (B
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7 cemecmp
1 Tema 1. OCHOBHBIE PUHIIUAIIBI 2 0 2 4 Y CTHBIIM ONPOC 10 TEME JIEKIIUH.
) MTOCTPOEHUSI KOMIIBIOTEPHBIX CETEN [IpoBepka gomaIiHero 3afaHusl.
VYCTHBIN ONpoc MO TEME JTEKIUH.
2. Tema 2. JlokanbHbIe ceTH 8 0 8 10 P !
IIpoBepka JoOMamHero 3ajaHusl.
3 Tewma 3. AnmapatHslie ¥ IPOTPaMMHBIE 7 6 0 4 10 Y CTHBII OIPOC 110 TEME JIEKLMH.
) KOMIIOHEHTHI JIOKaJIbHBIX CETEMH [IpoBepka noMaIIHero 3aAaHusl.
4 Tema 4. CTpykTypa 1 OCHOBHBIE 16 0 18 16 VYCTHBIN OIpoc MO TEME JEKIUH.
) IIPUHIMUIIBI TOCTpOoeHUs ceTh MHTepHeT IIpoBepka jOMamHero 3aJjaHusl.
3auem Yemuoui 3auem
UTOrO: 104 | 32 0 32 | 40
8 cemecmp
1. Tewma 1. [IpuHIHIIBEI TOCTPOEHUS ‘ 8 ‘ 4 ‘ 0 ‘ 10 ‘ 30 ‘ Y CTHBII OIIPOC 110 TEME JIEKLIUH.




MYJIbTUCEPBUCHBIX CETEH ITpoBepka goMaIHero 3a1aHus.
Y CTHBIN ONIPOC 10 TEME JICKITHH.
Tema 2. Texuonorus MPLS 8 14 38 p 1
ITpoBepka goMaIHero 3a1aHus.
9K3aMeH 8 | Yemmuwui sxzamen (no bunemam)
HUTOTO: 112 | 12 24 76

4.3.Coaeprkanue pa3aejoB TUCHUILTHHBI
7 cemecTp
Tema 1. OcHOBHBIC NIPUMHIMIIBI TOCTPOEHHUS KOMIILIOTEPHBIX ceTel
Haznauenne u (yHKIMHM KOMIBIOTEPHBIX ceTed. YMpOIlEeHHAs CTPYKTypHasi CXeMa CeTH
nepeaayn JaHHBIX. OCHOBHBIE KOMIIOHEHTHI KOMIBIOTEPHBIX CETEi: KIMEHTHI, paboudne
CTaHIIMH, XOCThI, (pu3Myeckas cpena, MPOMEXKYTOUHbIE ycTpoiicTBa. Paziuunble crocoObl HUX
COCIMHEHUS: MNPSAMOE COEIAMHEHHE, YAAJIEHHOE COEIMHEHUE, COEAMHEHUE KOMIIBIOTEPOB B
JIOKaJIbHYIO CETh
Tema 2. JlokanbHbIe ceTH
CereBble TOMOJOTUU JIOKAIBHBIX CEeTeW: (hu3MuecKas, JIOTUYecKas, dJIEKTpUUECcKas TOIOJIOTHH.
Cer ¢ IMHMHHOW TOMOJOTHEH, C KOJBIICBOW TOIMOJIOTHEH. 3BE3M000pa3HbIC CETH, SUCUCTAs
TOMOJIOTHS, CMEIIaHHble Tononoruu. CpaBHUTEIbHBIE XapPaKTEPUCTUKU Oa30BBIX TOIMOJIOTHNA
komnbtoTepHbIx cereil. Ctpykrypa ctannaptoB IEEE 802.x. ITpotokonsl ctannapra IEEE. 802.x
Tema 3. AnnapaTHble 4 NIPOrPAMMHBbI€ KOMIIOHEHTHI JIOKAJbHBIX ceTel
CereBble ananTepsl: (YHKIMH U XapaKTEPUCTUKU CETEBBIX ananTtepoB. Kiaccudukanus ceTeBbix
agantepoB. JlpaiiBeppl CETEBBIX aJanTepoB. YCTaHOBKA U KOH(QUT'YpPUPOBAHHE CETEBOTO
amantepa. KoHIEHTpaTopbl: OCHOBHBIE U JIOTIOJHUTENbHBIE (YHKIMHA KOHICHTPATOPOB.
Otximouenne noptoB. [logaepika pe3epBHBIX CBsA3€il. 3amuTa OT HECAHKIIMOHMPOBAHHOIO
noctyna. MHOrocerMeHTHble KOHIEHTpaTopbl. @DYHKIMOHAJIbHAs CXeMa KOHIIEHTPaTOPOB.
[ToBTOpUTENN: HA3HAYCHHE MOBTOPUTENCH, MPUHILIUIBI BOCCTAHOBIICHUS LHU(POBBIX CUTHAJIOB,
Ha3HAa4Y€HHE BJIEMEHTOB CXEMbl MoBTOpUTENs. Jlornueckas CTpyKTypu3alus CETH C MOMOUIbIO
KOMMYTaTOpOB M MOCTOB: Ha3HAu€HUE U NPUHIUI paboThl KoMMmyTaTopoB. Knaccudukanus
KOMMYTaTOpOB: KOMMYTaTophI 2, 3, 4 ypoBHEH.
Tema 4. CTpyKTypa ¥ OCHOBHBbIE IPUHIMIIBI NOCTPOeHUus ceTu UHTEpHET
Crpykrypa cetu. CrocoObl ToCTyna WM TOIKIIOYCHHUS K cetd MHTepHeT. WHIUBUyanbHBINA
CEpPBUC, KOJUICKTUBHBIM, WHTEPAKTUBHBIH M HEUHTEPAKTUBHBIA CEpPBHUCHI: Ha3HAYEHUE,
OTIMYMTENbHBIE ocoOeHHocTU. Ilpuknaanele cepBepel cetH Internet: cepBep HoOBOCTEH,
daiinoBblil cepBep, cepBep IOCTyNa, CepBep CTATUCTHKH, cepBep 0a3 naHHbIX. Ciyx0a
3JIEKTPOHHOTO OOIICHUS B pexkuMax odduaita u onmaiin: snekrponnas moura E-mail 1CQ, IRC,
IP-tenedonus. CepBuc ceTeBbIX ciyx0 Internet

8 cemectp

Tema 1. IIpyHIUNBI NOCTPOCHUS MYJBTHCEPBHUCHBIX CeTel

Tepmur NGN. IlpuuuHbl 3BomOLMM ceTel CBSI3U. TEHOEHIMM pPa3BUTUSA CETEH CBS3U.
Ocob6ennoctu mepexoga kK NGN B Poccun. Yenyru NGN. @OyHKMOHaIbHas MOJAENb ceTei
NGN. Opranmzanus gocryna k ycayraM NGN. Apxurekrypa cetu NGN. TpeGoBaHus K ceTH
NGN

Tema 2. Texnosorus MPLS

Obecneuenne kauectBa B ceTsix IP-tenedonun. Iepeqaua tpaduka mo cetn MPLS. ITpoTtokomn
LDP, Traffic Engineering 8 MPLS. TIporokomast OSPF, IS-IS, BGP. OcHoBHbIe mOHSATHS:(METKA,
FEC, LSP, LSR. Pacumupenus mpotokosioB OSPF u IS-1S. TIpotokoss! curnanm3aruun CR-LDP
u RSVP- TE. Apxurekrypa, cTpykTypa Tabmui wmapupytusanuu. [Iporokon MP-BGP. L2
Texuonorust VPLS (Virtual Private LAN Service). Texuosnoruss GMPLS. Texuonorus DiffServ-
aware MPLS-TE Ilpumenenne MIB u SNMP s ynipasnenust obopynosanunem MPLS

4.4 Tembl U NIAHBI JIA00PATOPHBIX 3AHATHI
7 cemecTp

JlabopaTopnasi padora 1. /locTtyn k ceTeBbIM ycTpolicTBaM 1o nporokoay SSH



Tomnosaorus

Tabuauna agpecauuu

o3 o
Y cTpoiicTBO HuTtepdeiic IP-anpec Macka nojceTd | yMOJTYaHHIO
R1 GO0/1 192.168.1.1 255.255.255.0  |HemoctymHo
S1 VLAN 1 192.168.1.11 255.255.255.0 192.168.1.1
[TK-A Cerepoit 192.168.1.3  [255.255.255.0  [192.168.1.1
ajanTep
3agaun

Yacts 1. Hactpoiika 0OCHOBHBIX TapaMeTPOB YCTPOKCTBA

Yacts 2. HacTpoiika MapuipyTu3aropa s JocTyna no nporokony SSH
Yacrs 3. [IpoBepka ceanca cBs3u 1o npotokoiy Telnet ¢ momomisio mporpammer Wireshark
Yacts 4. [IpoBepka ceanca cBsi3u 1o nmporokony SSH ¢ momorirsio mporpammer Wireshark
YacTts 5. Hactpoiika koMmmyTaTopa Juist 1ocTymna mno npotokoiny SSH
Yacts 6. Hactpoiika npotokona SSH B untepdelice koMaHIHOM CTPOKM KOMMYTaTopa

JlaboparopHasi padora 2 O6ecnneueHue 0€30MaCHOCTH CeTEBbIX YCTPOMCTB

Tonmosorns

Tabauua agpecanuu

[[11r03 o
'YcTpoiicTBO NuTepdeiic IP-anmpec Macka noJaceTu  [yMOJYaHHUIO
R1 G0/1 192.168.1.1 255.255.255.0 HenocrymnHo
S1 VLAN 1 192.168.1.11 255.255.255.0 192.168.1.1
IK-A Ceresoit 192.168.1.3  [255.255.255.0  [192.168.1.1
ajanTep
3apaun

Yacte 1. HacTpoiika OCHOBHBIX TapaMeTPOB yCTPOICTBa
YacTts 2. Hactpoiika 0OCHOBHBIX Mep o0ecriedeHus1 6€30MacHOCTH Ha MapUIpyTU3aTOPe
Yacts 3. Hactpoiika OCHOBHBIX Mep obecrieueHus: 0e30MacHOCTH Ha KOMMYHUKATOpe

Jladoparopnasi padora 3 Ucnosn3oBanue unrepgeiica komananoi crpoku (CLI) nas
c0opa cBeeHMI 0 CeTeBBIX YCTPOMCTBAX

Tonmosorus

Lo0




Tabuauna agpecauuu

111103 o
YcrpoiictBo  [MuTepdetic IP-anpec Macka noJceT  [yMOJTYaHHIO
R1 GO/1 192.168.1.1 255.255.255.0  [HemocTymHo
Lo0 209.165.200.225 [255.255.255.224  [HemocTymHo
S1 VLAN 1 192.168.1.11 255.255.255.0  [192.168.1.1
[K-A Cerenok 192.168.1.3 255.255.255.0  [192.168.1.1
azanrep
3agaun

Yactp 1: HacTpoiTe TONMOJIOTUIO Y MHUITMATU3AIUIO0 YCTPONCTB
HactpoiiTe o6opymoBaHie B COOTBETCTBUHU C TOIIOJIOTHEH CETH.
BrinmonHuTe MHULIMATU3AIMUIO U Iepe3arpy3Ky MapuIpyTU3aTopa 1 KOMMyTaTopa.

Yactp 2: HacTpoiiTe napaMeTpbl yCTPOUCTB U IIPOBEPHTE HAAEKHOCTD NoAKIoueHus [Ipucsoiite

cratudeckuid IP-agpec mapmpyruzaropy PC-A NIC.
Hacrpoiite 6a3oBbIe mapameTpsl Ha MapuipyTuszarope R1.
Brimonnute 6a30Byr0 HacTpolKy koMmyTaTopa S1.

[IpoBepbTe NOAKIIIOUEHHE K CETH.
YacTb 3: cobepuTe CBEIEHUS O CETEBBIX YCTPOMCTBAaX

Co6epute nadopmarnmio Ha R1 ¢ momomeio komans [0S CLIL
Cobepute nHpopmanuio Ha S1 ¢ momomnisio komana [0S CLI.
Cobepute napopmanuio Ha PC-A ¢ momomipio koMman sl CL

JlaboparopHasi padora 4 Ynpasjenue ¢ailiaMu KOHPUIypaunu MapmpyTu3aTopa ¢

MOMOIIbI0 MPOrpaMMbI IMYJISIIIMA TEPMHUHAJIA

Tonmoaorus

Tadauua agpecanuu

[[[11r03 Mo
YcrpoiictBo  [UHTepdetic IP-anmpec Macka noJiceTd  [yMOJYaHUIO
R1 G0/1 192.168.1.1 255.255.255.0  |HemocrymHo
S1 VLAN 1 192.168.1.11 255.255.255.0  |192.168.1.1
MK-A Cerepoit 192.168.1.3  [255.255.255.0  [192.168.1.1
ajianTep
3apaun

Yacte 1. HacTpoiika OCHOBHBIX MapaMeTPOB YCTPOUCTBA

Yacts 2. Coznanue pe3epBHON Konuu ¢aitia KOHQUTYpaLuu ¢ TOMOIIBIO TPOrPaMMBbI SMYJISLIUN

TepMHHAJA

Yacte 3. BoccTanoBneHnue MapuipyTusaTopa U3 pe3epBHoil konuu (aiiina koHurypamm

JlabopaTopnasi paGora 5 YnpasJiienue ¢paiijiaMu KOHGUIYPALUH YCTPOHCTB €
ucnoas3zoanueM TFTP, paem-namsitu u USB- HakonuTesei




Tomnosaorus

o
TFTP-knueHT TFTP-knueHT TFTP-cepBep
Ta6auna agpecanumn
I3 o
Y cTpoiicTBO Wutepdeiic IP-anpec Macka mojiceTd | yMOJYaHHIO
R1 GO0/1 192.168.1.1 255.255.255.0  [HemoctymHO
S1 VLAN 1 192.168.1.11 255.255.255.0  |192.168.1.1
MK-A Cerepoit 192.168.1.3  [255.255.255.0  [192.168.1.1
amanrep

3amaun

Yacts 1. Co3nanue ceTH U HaCTpoiika OCHOBHBIX ITapaMeTpoB ycTpoiicTBa Yacte 2. 3arpyska
1O cepsepa TFTP (nononuurenasHO)

Yacts 3. Ucnonb3oBanue TFTP ais pe3epBHOro KONMpOBaHUS M BOCCTAHOBJICHUS TEKYILEH
KOH(pUrypanuyu KOMMyTaTopa

Yacts 4. Ucnonb3oBanue TFTP 15 pe3epBHOro KONMpPOBaHUS U BOCCTAaHOBJICHUS TEKYILEH
KOH(pUrypaluuu MapipyTuzaTopa

Yacts 5. Pe3epBHOE KONMPOBAHNE M BOCCTAHOBIICHHE TEKYIIMX KOH(PUTYpALIUii C TOMOIIBIO
duenn- namMATH MapIIpyTHU3aTOpa

Yacte 6. Mcnonb3oBanue USB-HakonuTens i pe3epBHOTO KONHMPOBAHMS U BOCCTaHOBJICHUS

TeKyIIel KoH(Uryparuu (JOMOJTHUTEIHHO)

JlabopaTopnasi paGora 6 3y4yeHue npoueayp BoCCTAHOBJICHUS NapoJieit

3apaun

Yacts 1. U3yuenue perucrpa KoHpUrypaum

Onpenenute npeaHa3sHAYCHUE PErUCTPa KOHPUTypaIHH.

OnwumuTe MoBeIeHIE MapIIPyTU3aTOpa C Pa3HBIMHU 3HAYCHUSIMU PETHCTPA KOH(UTYpAIIH.
Yacts 2. Peructpanus npoueaypsl BOCCTAHOBJIECHHUS Apoisl sl OT/AEIBHOI0 MaplIpyTU3aTopa
Cisco

N3yuute u 3aduKcupyiite B MMCbMEHHOM BHJI€ IIPOLIEAYPY BOCCTAHOBJIEHUS MAapOIs JUIs
oTaenbHOro Mapmpytuzaropa Cisco.

OTBeTbTE HAa BOMPOCHI, UCXO/S U3 U3YUYEHHOH MPOLIETYPHI

8 cemecTp

JlabopaTopnasi paGora 1 Pa3BepThiBaHHEe KOMMYTHPYEMOM CETH € Pe3epBHBIMH KaHAJIAMH
Tomosorus




Tadoauna agpecanuu
Y cTpoiicTBO Wutepdeiic IP-anpec Macka 1mojceTu
S1 VLAN 1 192.168.1.1  [255.255.255.0
S2 VLAN 1 192.168.1.2  [255.255.255.0
S3 VLAN 1 192.168.1.3  [255.255.255.0

3agaun

UYacts 1. Co3naHue ceT U HACTpoiika 6a30BBIX MapamMeTpoB ycTpoiicTB YacTs 2. Beibop

KOPHEBOI'O0 MOCTa
UYacts 3. HaGmroeHue 3a mporeccoM Beioopa rnmpotokosioMm STP mopTa, HCX0As U3 CTOUMOCTH

MOPTOB

Yacts 4. Habmoienue 3a mporeccom Bbibopa nmpotokosiom STP mopra, HcXoast U3 mpuopuTeTa

MOpPTOB

JlabGoparopnas padora 2 Hacrpoiika nporokosoB HSRP u GLBP

Tonmosorns

Tabauua agpecanuu

[111r03 1o
Y CTpOHCTBO NuTtepdetic IP-anpec Macka moJaceT  [yMOJYaHUIO
R1 G0/1 192.168.1.1 255.255.255.0 N/A
S0/0/0 (DCE) [10.1.1.1 255.255.255.252 IN/A
R2 S0/0/0 10.1.1.2 255.255.255.252 IN/A
S0/0/1 (DCE) (10.2.2.2 255.255.255.252 IN/A
Lol 209.165.200.225 [255.255.255.224 |IN/A
R3 G0/1 192.168.1.3 255.255.255.0 N/A
S0/0/1 10.2.2.1 255.255.255.252 IN/A




S1 VLAN 1 192.168.1.11 255.255.255.0 192.168.1.1

S3 VLAN 1 192.168.1.13 255.255.255.0 192.168.1.3

PC-A NIC 192.168.1.31 255.255.255.0 192.168.1.1

PC-C NIC 192.168.1.33 255.255.255.0 192.168.1.3
3agaun

Yacts 1. [TocTpoeHue cetu v mpoBEpKa COSTUHEHUS
Yacts 2. Hactpoiika obecrieuenust H30BITOYHOCTH Ha NepBoM xorie ¢ nomoribio HSRP Yacts 3.
Hacrpoiika obecrieueHrst n30bITOYHOCTH HA MEPBOM XoIie ¢ momoibio GLBP

JlaGoparopHasi padora 3 U3yueHue TEXHOJOTH HUPOKONOJO0CHOTO0 10cTyna B UHTEpHeT
3apaun

Yactsp 1. UccnenoBanue pacnpoCTpaHEHHOCTH IIUPOKOIIOJIOCHBIX PELICHUIA

Yactp 2. CpaBHUTENIBHBIA aHATU3 BAPUAHTOB HIUPOKOIOJIOCHOTO JIOCTYIIA JIsl KOHKPETHBIX
CUTYyalHi

Jlaboparopnasi padora 4 Hacrpoiika mapmipytu3aropa B kauyectBe kiaueHTa PPPoE nus
noakawdenuss DSL
Tonosiorus

Tabauua agpecanuu

Y cTpoiicTBO NuTepdeiic IP-anmpec Macka noacetu 11171103 110 ymOTHaHHIO
[lomyyen ¢ [Tomyyen ¢ [loy4yeH ¢ mOMOIIBIO
Custl GO0/1 nomoresio PPP jmomomsio PPP |PPP
ISP G0/1 HenoctymHo HenoctymnHo HenoctymnHo
3apaun

Yacts 1. Pa3BépThiBaHuE ceTn
Yacts 2. HacTpoiika mapupyrtuszaropa ISP
YacTts 3. Hactpoiika mapmpyrtuzaropa Custl

5. Tembl AUCHUIIUHBI (MOAYJIs1) AJIsl CAMOCTOSITEILHOTO U3y4€eHUsI
7 cemectp (4 4.)

Ne HasBanue TeMbl KonuuectBo yacos

Cocrapnenue aroput™a peanuzanun QoS JuTsl pa3sTuIHBIX

1. 4

MPWIOKEHUM.

Bonpoce! 1u1st caMOKOHTPOJIS:
1. Tlepeuncnure ciocoObl peanu3alnuu pazaeseHus Tpaduka no NpUOPUTETAM.



2. Onummure aiuropuT™M MYJIBTHUIUICKCHPOBAHUS TIPU  HWCIOJB30BAaHUM  KadecTBa
o0CITyKIBaHUS.
3. OnumuTe BO3MOXHBIC MPOOJIEMBI pa3zesieHus Tpaduka.

8 cemectp (4 4.)

No HasBanwne TeMbl KomuduectBo yacos

1. OCHOBHBIE XapaKTePUCTHKH IIPOTOKOIOB IP-Tenmedonnn 4

Bompocs! uist caMOKOHTPOISL.

1. Tlepeuucnure HeoOxoauMbIe KoMaH bl HacTpoiiku SIP cepBepa.
2. Omnwummute anroput™ B3aumoaeictaus ¢ TGOIL

6. O0pa3oBare/ibHbIE TEXHOJIOTHH

Ne Buasbl yueOHbIX
HaunmenoBanue pasgeiia . OO0pa3oBaTeJIbHBIEC TEXHOJOTHH
n/n 3aHATHH
7 ceMeCTp
TpaguuroHHass JeKuus B ayld. C
Jlekius pazu 1 yA
MYJIbTUMEINA TIPOEKTOPOM
Tema 1. OcHoBHbIC IPUHIMIBI | JTaGopaTOpHOE JlaGoparopHoe 3aHATHE B
MOCTPOCHHUA KOMIIBFOTCPHBIX 3aHATHE KOMIIBIOTEPHOM KJIacce.
ceren W3ydyenne Marepuaia IO  TeMeE
CamocrosTenbpHast
JEKIWH, TMOATOTOBKA  JOMAIITHETO
pabota
3a/laHusl.
TpaguuvoHHass JeKuus B ayld. C
Jlexiusa pan 1 YA
MyJbTHMEINA IPOEKTOPOM
JlabopaTtopHoe JlabopaTtopHoe 3aHATHE B
Tewma 2. JlokanbHbIE CETH 3aHITHE KOMIIBIOTEPHOM KJIACCE.
N3yuenne marepuana 1o  TeMe
CamocrosiTenbHast
JICKIINH, IIoAroTOBKA JOMANIHET O
pabora
3a/laHusl.
TpagunuonHas JeKknus B ayd. C
Jlekmsa pajni 1t YA
MYJbTUMEINA IPOEKTOPOM
Tema 3. AnmapaTHbie U JlabopaTopHoe JlaGoparopHoe 3aHATHE B
MPOrpaMMHBIE KOMIIOHEHTHI 3aHSITHE KOMITEIOTEPHOM KJIacce.
JIOKAIILHBIX ceTel Wzyduenne wmarepmanma 1o Teme
CamocrosTenpHast
JICKIIHH, IIoAroTOBKA JOMANIHET O
pabora
3aJaHHS.
TpagunuonHas JeKknus B ayd. C
Jlekius pauil B yA
MYJIETUMEIAA TPOEKTOPOM
Tema 4. CtpykTypa u ocHOBHEIE |JlabopaTopHOE JlaGoparopHoe 3aHATHE B
IIPUHLOUIIBI TIOCTPOCHUA CCTU 3aHATHUC KOMIILIOTECPHOM KJIACCEC.
WuTepuer W3yuenue wmarepuaja 10  TeMe
CamocrosTenbHast
JEKIUU, TOJrOTOBKA  JOMAIITHETO
pabora
3aJJaHHS.
8 cemecTp
TpaguuuoHHass JeKuus B ayl. C
Jlekmus pazu It yA
MYJIETUMEIHA TPOEKTOPOM
Tema 1. IIpuHIHTIBL JlabopatopHoe JlabopatopHoe 3aHATHE B
MMOCTPOCHUS 3aHITHE KOMIIBIOTEPHOM KJ1acce.
MYJIbTUCEPBUCHBIX CETEN W3yueHue Marepuaja [0  TeMe
CamocrosiTenpHast
JEKIUU, TOJArOTOBKA  JOMAIITHETO
pabora
3aJlaHusl.
TpaguuuoHHass JeKUus B ayl. C
Tema 2. Texuonorus MPLS Jlexmus pajui 1 YA
MYJIbTUMEIUA IPOEKTOPOM




JIabopatopHoe JlabopatopHoe 3aHATHE B
3aHITHE KOMITBIOTEPHOM KJIacce.

MN3ydyenne Marepuaia MO  TeMe
JeKIMY, TOATOTOBKA  JOMAIIHEro
3aJaHHS.

CaMocTosTenbHas
pabora

7. OueHoynnle cpeiacTtBa (MaTepuajbl) JAJds1i  TeKylero  KOHTPOJIs
YCIIEBAEMOCTH, TMPOMEXKYTOYHOH  aTrecTallMd  O0y4alIIMXCA 110
AUCUUILINHE (MOIYJIIO)

[TpuMmeHsieTcss KOMITBIOTEPHOE TECTHPOBAHUE 3aKPHITOrO THUIIA C UCIIOJIH30BAHUEM BBHIOOpA
IPaBUJIBHOTO OTBETA U3 MHOXKECTBA MpearaéMblX BApHAHTOB. B mprMepax TecTOBbIX 3aaHui
u3 06a3bl BOIIPOCOB, UCTIONIB3YEMBIX ITPH KOMIIBIOTEPHOM TECTUPOBAHUH OaKalaBpoOB,
IPUBOAUTCS BOIIPOC U IATh aJbTEPHATUBHBIX OTBETOB, U3 KOTOPBIX TOJBKO OJMH MPAaBUIIbHBIMN.

IIpumMepHBIi BADHAHT KOHTPOJISI 3HAHUH 110 Pa3JIMYHBIM TeMaM

Bomnpoc 1

VYkaxuTe CTaHIapTHOE 3aBOJICKOE 3HAUEHUE PETUCTPa KOH(UTYpaLIUU Ha MapIIpyTU3aTOpax
Cisco.

a) 0x2142

b) 0x2102

c) 0x4102

d) 0x4124

Bompoc 2

TexHUKY HE yAaI0Ch YCTAHOBUTBH C€AHC KOHCOJIBHOM CBs3U Mexay 11K u nHTerpupoBaHHbIM
Mmapmpyrtusaropom Linksys. Ha 06a yctpoiicTBa mogaercs TuTaHue, U MEXKy HUMU
nojcoeaAnHeH Kabesb. C HOMOIIBIO KaKUX JIBYX ONEpaliil MO)KHO JUarHOCTUPOBATh JAHHYIO
npobsiemy? (Boibepute na

BapHaHTA.)

a) YOenuTbcs B TOM, YTO UCTIONIB3YETCS MTPABUIIBHBIN KaOeib.

b) Y6enutbes B ToM, 4TO Ha 000UX yCTpoHcTBax oanHakoBbd SSID.

¢) YOenutbcst B TOM, 4TO 00a YCTpOWCTBa UMEIOT OJHH U TOT ke [P-anpec.

d) YOGeautncs B TOM, 4TO 00a yCcTpOICTBa UMEIOT pa3IUYHbIE MACKU TOJICETH.

e) Y6eautbes B TOM, YTO TUN MK (POBaHUS Ha 000MX YCTPOKWCTBAX COBIAJAET.

f) YOeautbcs B TOM, YTO CBETOIMOIHBIA MHIMKATOP COCTOSIHMS KaHala Ha UHTETPUPOBAHHOM
MapILIpyTU3aTOPE TOPHUT.

Bomnpoc 3

Vxkaxute nnuny nyx kiaoueir WEP. (BeiOepute 1Ba BapuanTa.)

a) 8 our

b) 16 our

c¢) 32 ourta

d) 64 Guta

e) 128 our

Bompoc 4

B uém 3akirouaercs MpeuMyIlecTBO UCIIOIb30BAHNS IETEPMUHUPOBAHHON CTPYKTYpbI IP-
agpecanun?

a) yoOCTBO IpH ONpENIeIeHUH ITYTH JJIs1 MapIIpyTU3aTOPOB

b) Hanuue cBeneHuit o kaxaoM IP-agpece ycTpolicTBa mojb30BaTelNs

24 34594

C) yIpaBJlieHUE JIOCTYIIOM K YCTpoMHcTBaM ¢ nomoieto [P-agpeca

d) npenoTBpaleHue neperpy3ku mo Tpaduky

Bomnpoc 5

I[Tpu 3arpy3ke o6pasza IOS ¢ TFTP-cepBepa aiMUHUCTPATOP BUIAUT JAJTUHHbBIE CTPOKHU U3
BOCKJIMIIATEIbHBIX 3HAKOB (!) B BBIXOJHBIX JaHHBIX KOHCOJIU. YTO 3TO 03HaUaeT?

a) Brinonnsercs nepenayva.



b) TFTP-cepBep He oTBEUaeT.

c¢) ®aiin 10S noBpexaeH U HE IPOXOAUT IIPOBEPKY KOHTPOJIBHOM CYyMMBI.

d) Ha ¢maim-nucke HenocTaTouHO MecTa JIsi COXpaHeHHs oOpasa.

Bompoc 6

Kakoe yTBep:kieHre SBISETCS BEPHBIM B OTHOLIEHUH UHIUKATOPOB ping ONepaliOHHON
CUCTEMBbI

Cisco 10S?

a) «!» yKa3pIBaeT Ha TO, YTO MPH OTIPABKE 3aIpOca BOSHUKIN COOH, @ TAKIKE BO3ZMOKHO, UTO
JTAHHOMY YCTPOUCTBY He ynaércs oOHapyuTh cepBep DNS.

b) «U» yKa3bIBaeT Ha TO, YTO MAPIIPYTH3ATOP HE COAEPIKAI MapIIpyTa K aApecy Ha3HAUYCHHS I10
TAHHOMY ITYTH, a TaKXe TO, UYTO MapIIPyTU3aTOP OTBETHII coobieHue o nepeaapecaunu ICMP.
C) «.» MOXKET YKa3bIBaTh Ha TO, YTO 3alIPOC ping ObLI 3a0J0KUPOBAH MEKCETEBBIM SKPAHOM.
d) Coueranue «.» 1 «!» 03HAYaET, YTO MAPIIPYTH3ATOP HE COMEPIKAT MapIIpyTa K aapecy
Ha3HAYEHUS 110 JTAHHOMY IIyTH U OTBETHJI coob1ieHneM o HepoctynHoctu [CMP.

Bonpoc 7

Kakoii Tun BpegonocHoro [1O OyneT BeigaBaTh ce0s 32 OOBIYHYIO IPOrPAMMY H 3aITyCTHT CBOM
BPEJIOHOCHBIN KOJI IPH 3amycKe?

a) TposiHCKas mporpamMma

b) Bupyc

C) 4epBb

d) mmuonckoe 10

Bomnpoc 8

Ha xakux nByx uHTepgeiicax uil noprax MOXKHO YCUIIUTh Mepbl 0€3011aCHOCTH, BBIIIOJIHUB
HACTpOIKy cucteMHoro taitMayta? (Beibepute n1Ba BapraHTa OTBETA.)

a) uatepodeiice Fast Ethernet

b) mOpTHI KOHCOIU

C) mocyeoBaTeIbHble HHTEP(EHCH

d) mopTtsI vty

e) lopback-unTepdeiicer

Bomnpoc 9

Kakas komanga Oyaet GJIOKHpOBaTh MOMBITKH BXOJIa B CUCTEMY Ha MapuIpyTu3arope A B
TE€YECHHE

30 cexyH[ mocye 2 HeyJauHbIX MONBITOK BXOJa B cucteMy B TeueHue 10 cexyHa?

a) RouterA(config)# login block-for 10 attempts 2 within 30

b) RouterA(config)# login block-for 30 attempts 2 within 10

c¢) RouterA(config)# login block-for 2 attempts 30 within 10

d) RouterA(config)# login block-for 30 attempts 10 within 2

Bomnpoc 10

AJMUHUCTPATOP XOUET BHIIOIHUTH PE3EPBHOE KOIMPOBAHNE KOH(GUTYpallMOHHOTO (haiina
Mmapupyruzaropa Ha USB-HakonuTens, NOAKIIOYEHHBIN K JAHHOMY Mapiipytusaropy. Kakyro
KOMaHAy HEOOXOMMO UCIIOJIb30BaTh CETEBOMY aIMUHUCTPATOPY, YTOOBI YOETUTHCS, UTO
JaHHBII MapLIPYTU3aTOp yclemHo pacno3Han 31oT USB-HakonuTens?

a) pwd

b) cd USB

25 34594

c) dir flashO:

d) show file systems

®opma koHTpoIs (7 cemecTp) — 3auem, (8 ceMecTp) — IK3aAMeH
IIpumepHbIe Bonpockl k 3auery (7 cemecTp)

[TpyHIMIIBI TOCTPOEHUS! OJJHOPAHTOBBIX CETEM U CETEN KIIMEHT-CEPBEP
Tononornu KOMIBIOTEPHBIX CETEN

TurnoBsle cXxeMbl IPUMEHEHUSI KOMMYTATOPOB B JIOKAJIBHBIX CETSIX
AnTOpUTMBI pabOThI MPO3PAYHOTO MOCTA

ITporoxoinsl crangapra IEEE. 802.x

agbrwbnE



6. Crpykrypa kaapoB cetu Ethernet

7. Tpunnuns! noctpoenus cetu Token Ring

8. Crpykrypa kanpoB cetu Token Ring

9. Cepsepsl u ciyx0b!I cetu MHTEpHET

10. CpaBHuTenbHBIN aHAINU3 POTOKONIOB IP- 4 1 IP- 6.

11. CrpykTypa 3aronoBkoB 1potokosoB IP- 4, |P- 6, onucanue nosei 3arojioBKOB.

12. TloctpoeHre (GU3NYECKON MOJENHM CETH TPEANPHUITHSA: CXeMa OpPraHM3allMU CBS3M Ha
NpEeANPUITHH, TTIOCTPOCHHUE TMOJACETEH, BEIOOP Macku mojcerei, pacnpeaenenue [P-aapecos
XOCTOB JJIsl KaXKJIOH MOJICETH, BBIOOP CETEBOT0 00OPYAOBAHUS M PACIIPEICIICHUE XOCTOB

13. JIokanbHbIE CETH U COBPEMEHHAs OpraHU3alusl BHYTPEHHET0 JOKYMEHTO000poTa

14. Tlepenaua 3ByKa 1o JOKaJIbHOU CETH

15. Tlouck u coxpanenue nHbopmaruu B cetu HTEepHET

IIpumepHbIe BONPOCHI K IK3amMeny (8 cemecTp)

[Hudpossie nepapxuu PDH.

[TnaTdopMeHHBIH MIPUHLIUI TOCTPOCHHUS CETEBBIX JIEMEHTOB B TPAHCIIOPTHBIX CETAX
TexHomorust KCITyaTallMOHHBIX W3MepeHuit cucteM SDH.

OKcIulyaTtauus U TeXHOIorust usmepenuit cucrem E1.

AHanu3 paboThl MyJIbTUILIEKCOPOB.

CpaBHHTENBHBIN aHAIN3 YPPEKTUBHOCTH aPXUTEKTYPHBIX PEIICHUI TPAHCIIOPTHBIX CETeH
DKCIlyaTalluOHHbIE U3MEPEHUS apaMeTpoB (PU3HUECKOT0, KAaHAILHOTO U CETEBOIO YPOBHS
cuctem E1.

DBOJIOIUS TPOTOKOJIOB YIIPaBICHUS MEINAILII03aMHU

9. OcCHOBHBIE XapaKTEPUCTUKH MPOTOKOJIOB [P-Tenedonnn

10. Metonb! 1 anropuT™Msel peanusanuu QoS B pa3HbIX cpeax

11. O6opynoBanue nis IP-reneonnnu: VolP Ttenedonsl, aganrepsl

12. CoBpemenHoe cocrosinue cereit 4G B PO

13. Cocrasienue anropurMa peanu3anuu QoS it pa3IMdHbIX TPHIOKECHUH.

NoakowhE

©

8. Cucrema olleHMBAHUA MJIAHNPYEMBIX Pe3yJIbTATOB 00y4YeHUsi

Kpurepun onenuBanus 3adyera
OneHka «3a4TeH0» BBICTABIISIETCS CTYIEHTY, KOTOPBIM TBEPAO 3HAET MaTepHall, FpaMOTHO U IO
CYHIICCTBY H3JIaract €ro, yMe€T NpuMCHATh IMMOJIYYCHHBIC 3HAHUA Ha IMPAKTHKE, HO AOIYCKACT B
OTBETE WM B PEIICHNUH 3a]]a4 HEKOTOPbIE HETOUHOCTH.
Onenka «He 3a4TEHO» BBICTABISAETCS  CTYNEHTY, IIOKa3aBlIeMy (parMeHTapHbIH,
pa3spO3HEHHbIN XapakTep 3HAHWM, HEJOCTATOYHO MpaBHJIbHBIE (QOPMYJIUPOBKH 0a30BbIX
NOHSTUM, HAapyIIEHUs JIOTMYECKON IIOCJIENOBATEIbHOCTH B M3JI0KEHUM IPOTrPAMMHOIO
MaTepuaa, JOMyCKaleMy B OTBETE WU B PELICHUH 3a/1a4 IpyOble OLIMOKHU.

Kpurepun oneHuBanus 3K3aMeHa

OneHka «OTJIMYHO» BBICTABISIETCS CTYACHTY, INTyOOKO M MPOYHO YCBOMBIIEMY NPOrpPaMMHBIN
MaTepuai, MCUYEPIbIBAIOLIE, IIOCIEI0BATeIbHO, TIPAMOTHO U JIOTUYECKH CTPOMHO €ro
W3JIAaTalolIEMy, B OTBETE KOTOPOTO YBS3BIBAETCS TEOpUS C TPAKTHKOW, OH II0Ka3bIBaeT
3HAKOMCTBO C JIMTEPaTypod, MNpPaBHJIBHO OOOCHOBBIBAET M MCIOJIb3YET palloHaJIbHbIE U
COBPEMEHHBIE CPECTBA PELICHUs OCTaBIEHHON MPOOIEeMBbI.

OneHka «XOpouIO» BBICTABISETCS CTYIEHTY, TBEPAO 3HAIOIIEMY IMPOTrPaMMHBIN MaTepual,
rPaMOTHO M IO CYIIECTBY H3JIAralollleMy €ro, KOTOPBIH HE JONYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, MPABHIBHO MPHUMEHSET TEOPETHUECKHUE IOJIOKEHUS TNPHU
pELIEHNH TIOCTAaBIECHHOM 3aauu.

OneHka «y10BJIETBOPUTEIbHO» BBICTABISIETCS CTYACHTY, KOTOPBIA 3HAET TOJIBKO OCHOBHOMN
IpOTpaMMHBIM Marepuan, HO HE YCBOWJI OCOOEHHOCTEH, JIoImycKaeT B OTBETE HETOYHOCTH,
HEKOPPEKTHO (OPMYJIUPYET OCHOBHBIE 3aKOHBI W MpaBuja, 3aTPYAHSIETCS B BbIIOJHEHUU
IIPAKTUYECKHX 3a7ad.

OuneHka «HeyJA0BJIETBOPUTEIbHO0)» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HACT 3HAUUTEIbHON
YacTH NPOrpaMMHOrO0 MaTepuana, JONyCKaeT B OTBET€ CYIIECTBEHHblE OMIMOKH, C
3aTPYyJHEHHUSIMH BBITIOJIHAET IPAKTUUECKHUE 3a]IaHUSI.



3a oany padory Bcero
®opva koHTpoIS Musm. Makec. Mus=. Makec.
0aJuI0B | 0aJI0B 0aJ1JI0B 0aJ1JI0B
Texymuii KOHTPOJIb:
AxTHBHas paboTa Ha 3aHATHU 0,25 0,5 9 18
BrlnosHeHHE TOMAIITHErO 3a1aHUs 0,75 0,75 27 27
BrlnonHeHHE 3a1aHUI CAMOCTOSTEIIbHOM PadOThI 1 3 4 12
[TpomexyTo4Has aTTecTanus (IK3aMeH) 20 43
Hroro 3a cemecTp 60 100
/IK3aMeH
9. YueOoHO-MeTOAMYeCcKOe U MHPOPMAITHOHHOE O0ecTiedeHne TUCIUIINHBI
9.1. OcHoBHas JIuTEpaTypa
1. IP-teneonns B KOMIBIOTEPHBIX ceTsAX [DnexTpoHHbIi pecype] / U.B. backakos [u ap.]. —
ONEKTPOH. TEKCTOBBIE JaHHblEe. — M. Wntepuer-Yuusepcurer MHpOpMamoHHBIX
Texnonornit (MHTYUT), 2016. — 226 c. — 978-5-94774-978-6. — Pexum pnocryma:
http://www.iprbookshop.ru/56314.html
2. AHanmu3 ¥ NPOEKTHPOBAHHE MPOrPaMMHO-KOH(PUTYpUPYEMBIX ceTel [DNeKTpOHHBIN pecypc]
: yaeOHnoe nocodbue / A.JI. KoHHOB [1 1p.]. — DJIEKTPOH. TEKCTOBbIC JaHHbIe. — OpeHOypr:
OpenOyprekuit rocynapctBeHHbld yHuBepcuret, ObC ACB, 2016. — 115 c¢. — 978-5-7410-
1522-3. — Pexxum nocryna: http://www.iprbookshop.ru/61350.html
3. TlocTtpoeHne KOMMYTHpPYEMBIX KOMIIBIOTEpHBIX ceTell [DnekTpoHHblii pecypc] / E.B.
CmupHoBa [ 1p.]. — DIEKTPOH. TEKCTOBbIE aaHHble. — M. : VHTepHET-YHHBEpcHUTET
Nudopmanmonnsix Texnonmoruit (MHTYWT), 2016. — 428 ¢. — 2227-8397. — Pexum
nocrymna: http://www.iprbookshop.ru/52163.html
4. CemenoB HJ).A. AnropuTmbl TeIeKOMMYHUKAUMOHHBIX cereid. Yacte 1. ANroputmsl u
MIPOTOKOJIBI KAHAJIOB M CeTeH mepeaadn JaHHbIX [DnekTpoHHbi pecypc] / FO.A. CemeHOB. —
DONEKTPOH. TEKCTOBBIE JaHHblE. — M. Nutepuer-Yuusepcurer WHopmMannoHHBIX
Texnonormit (MHTYWUT), 2016. — 757 c. — 978-5-94774-706-5. — Pexum nocryna:
http://www.iprbookshop.ru/62806.html
9.2 lonosiHUTEIbHASI JIUTEPaTypa
1. Yepasinues E.C. Mynstumenuiinsie cetu: yueo6. nocooue/E.C.UepabIHIIEB - H31aTENbCTBO
ToMCKOro moJIMTEeXHUYECKOTo YHUBepcuTeTa, 2014 — 96¢.
2. Kenun A. [IpakTrdeckoe pyKOBOJICTBO CHCTEMHOTO aJIMUHUCTPATOPA, 2-¢ uznanue/A.
Kenun - BXB-Iletep6ypr, 2013 — 544 c.
3. Omudep B.I'., Onucdep H.A. Komnbrorepusie cetu. [IpuHINTIBI, TEXHOTOTHH, TPOTOKOIBI:
YuebHuk 1151 By30B. 6-¢ uza. — CII0.: [Tutep, 2014. — 944 c.
4. lIllep6akoB B.b. be3zonacHocts OGecnipoBoanbix cereil: crannapt IEEE 802.11/ B.b.
[lepbakoB, C.A. Epmakos - M: PaquoCodt — 2014 — 255¢.
5. Tanenbaym 2.C., Ya3epoin I. Komnbrorepusie cetu. 6-e u3za. — CII6.: [Tutep, 2014. — 960 ¢
HNHuTepHeT-pecypcnl:
1. http://www.xnets.ru/
2. https://linkmeup.ru/index/
3. https://www.netacad.com/ru
9.2 IlporpammHoe obecrnieuyeHue
1. Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas), (uiieH3us

49512935);



http://www.xnets.ru/
https://linkmeup.ru/index/
https://www.netacad.com/ru

2. Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2
PROC (6eccpounas), (nmumensus 60465661)

3. Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (nuieH3us
61031351),

4. Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (mumensust 61031351),

5. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6Geccpounas),
(mumensus 61031351),

6. Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounas), (nmuuensus 41684549),

7. Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6Geccpounasi),
(mumensus 60939880),

8. Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounast), (nuieH3us
60939880),

9. Kaspersky Endpoint Security mns Ousneca - Pacmmpennsiii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (sunensus 2022-190513-020932-503-526), cpox
nosib3oBanus ¢ 2019-05-13 o 2021-04-13

10. ABBYYFineReader 11 Professional Edition, (6eccpounas), (munensus AF11-2S1P01-
102/AD),

11. Microsoft Windows Pro 64bit DOEM, (6eccpounas), koutpakt Ne 6-OAD®D2014 ot
05.08.2014

12. «Antumnarunar. BY3y. Jlunenzuonnsiii goroBop Nel194 ot 22.03. 2018 rona;

9.3 Ilpodeccuonanbubie 6a3bl JAHHBIX U MH(POPMALMOHHBbIE CIIPABOYHBIE
CHCTeMbI COBPeMEHHbIX HHGOPMAIIMOHHBIX TEXHOJIOTUH

1. Undopmanmonnas cucrema «EquHoe okHO JocTyna kK o0pa3oBaTenbHBIM pecypcaM. Paznen
HNudopmaruka u nuadopmarmonusie Texaonorumn» (https://habr.com/)

2. Kpynueitmuii BeO-cepBuc ansi xoctuHra |T-IpoeKkTOB M WX COBMECTHOH pa3pabOTKH-
(https://github.com/)

3. basa kaur u nyonukamnuii Diexkrponnoi oubaroreku "Hayka u Texuuka" (http://www.n-
t.ru)

4. EguHoe OKHO JocTyna K oOpas3oBarenbHbIM pecypcaM. Pasznen Wudopmaruka wu
uHdopmarmonnsie Texnonorun (http://window.edu.ru/catalog/?p_rubr=2.2.75.6)

5. Dnexrponnas o6ubianoreunas cucrema ZNANIUM.COM (http://znanium.com/)

6. LudpoBas KOMIEKIHs SJIEKTPOHHBIX BEPCHH H3IaHUHA (yueOHHWKH, ydeOHbBIE TOCOOUS,
y4eOHO-METOUYECKUEe JOKYMEHTBhl, MOHOrpaguu) 1O SKOHOMHYECKUM, €CTECTBEHHBIM,
TEXHUYECKUM W TYMaHHTApHBIM HayKaM, CTPYNIHPOBAHHBIX MO TEMAaTHYECKHUM H IIEJICBBIM
NpU3HAKaM.

7. Dnextponnas Oubnmoreunas cucrema «BOOK.ru» wm3marensctBa «KHOPyc wmenmay
(https://www.book.ru/)

8. UHrepHeT-yHHUBEPCUTET MHPOPMAIIMOHHBIX TEXHOIOTUI (WWW.INntuit.ru)

9. Ownaiin cpena pa3paboTku npuiiokeHuii (ideone.com)

10. XKypnan «KommbroreplIpeccy (Www.compress.ru)

11. UsnmatenbctBO «OTKPBITHIE CHCTEMBD» (WWW.0SP.FU)

12. W3nanue 0 BHICOKMX TEXHOJOTHSIX (WWW.CNEWS.ru)

13. CnpaBouno-npaBoBas cuctema «Koncynprant [Limtoc» (http://www.consultant.ru)

14. Polpred.com O630p CMU (http://polpred.com/)

15. Dnexrponnas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

16. Dnaextponnas oubmmoreunas cucrema IPRbooks (http://www.iprbookshop.ru)

17. DnextponHas OubnuoreuHas cuctema HamumoHanbHas 9neKkTpoHHas OubinoTeKa

(https://H36.pd)

18. DnextponHas oubnmoreunas cucrema tOpaiit (http://www.biblio-online.ru)


https://нэб.рф/

10.006ecneuenue o0pa3oBaTeJbLHOr0 Mpouecca JAJs JUI ¢ OrPAHUYEHHBIMHU

BO3MOKHOCTHMH 310POBbA U HHBAJIUI0B

Y4eOHble W y4eOHO-METOAMYECKHE MAaTepUallbl MJIi  CaMOCTOSATEIbHOW pPabOThI
00yYaromuXxcst U3 YMCJIa MHBAIU/IOB U JIUIl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710poBbst (OB3)
IPEJOCTABISAIOTCS B (pOpMax, aJanTHPOBAHHBIX K OIPAHHYEHHSM UX 3/I0POBbS M BOCHPUSATHUS
uH(popMauu:

/na cnenvix u chabosuonawux:

- JeKIMH O(OPMIISIIOTCA B BHJE 3JIEKTPOHHOI'O JIOKYMEHTA, JIOCTYIIHOTO C ITOMOIIBIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOrPaMMHBIM O0ECIIEUEHUEM;

- IIMCbMEHHBIE 3aJJaHHs BBINOJHAIOTCS Ha KOMIIBIOTEPE CO CHELMAIM3UPOBAHHBIM
IIPOrPaMMHBIM 00€CIIE€YEHUEM, NI MOT'YT ObITh 3aMEHEHBI YCTHBIM OTBETOM,;

- o0ecrnieunBaeTcs MHAMBUAYAIIbHOE PaBHOMEpPHOE ocBellenue He Mmenee 300 Jrokc;

- JUId BBINOJHEHUS 3alaHus TPU HEOOXOAMMOCTH IPENOCTABISIETCS YBEINYHMBAIOLICE
YCTPOMCTBO; BO3MOXKHO TakKXe HCIOJIb30BaHME COOCTBEHHBIX YBEIMUYUBAIOIINX
YCTPOMCTB;

- IIUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEIUYEHHBIM IIPUPTOM;

- DK3aMeH U 3a4€T NMPOBOAATCS B YCTHOH (hopMe MM BBIMOIHAIOTCS B MIUCBMEHHOM (opme
Ha KOMIIBIOTEpE.

Mna znyxux u cnabocnviimawux:

- JeKIMH OQOPMIAIOTCS B BHUJAE 3JIEKTPOHHOIO JOKYMEHTa, JIMOO NpeaoCTaBiseTCs
3BYKOYCHWJIMBAIOILAs allllapaTypa UHAUBUAYAIBHOTO TI0JIb30BaHUS;

- IIMCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOMU (hopMe;

- 9K3aMeH U 3a4€T MPOBOJAATCS B IHUCbMEHHOM (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.
na nuy ¢ napywieHuaAMU ONOPHO-06U2AMETIbHO20 ANNAPAMA:

- JeKIMH O(OPMIISIIOTCS B BHJE 3JIEKTPOHHOI'O JIOKYMEHTA, JIOCTYIIHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- [MCbMEHHBbIE 3aJJaHMs BBINOJIHAIOTCS Ha KOMIBIOTEPE CO CHELMAIM3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIIE€YeHUEM;

- DK3aMeH U 3a4€T NMPOBOAATCA B YCTHOH (hopMe MM BBINOJIHAIOTCS B MUCBMEHHOM opme
Ha KOMIIbIOTEPE.

ITpu HEOOXOMUMOCTH MpeycMaTpUBAETCs YBETUUEHUE BPEMEHHU AJIs TIOATOTOBKU OTBETA.

[Ipouenypa  mnpoBeneHHUs  MPOMEXKYTOYHOM  arTecTauuu A oOydaroummxcs
YCTaHABIMBAeTCSI C Y4€TOM UX MHIUBHIYaJbHBIX TCUXO(PU3MUECKUX OCOOEHHOCTEH.
[TpomexxyTouHast aTTecTalsl MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.

ITpu mpoBeneHNM NPOLEAYPHl OLEHUBAHUS PE3yIbTaTOB OOy4YeHHs HpeaycMaTpUBaeTCs
UCIIOJIb30BaHME TEXHUYECKUX CpEACTB, HEOOXOIUMBIX B CBSI3U C HHIUBUAYAJIbHBIMHU
0COOEHHOCTAMHU O0YyYaroIuXcsi. DT CPEACTBa MOTYT ObITh MPEAOCTaBIEHbl YHHUBEPCHUTETOM,
WJIM MOTYT HUCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA.

[IpoBeneHne mpoueAypbl OLIEHUBAHHMS  pPE3ylIbTaroB  OOy4deHHs JIONyCKaeTcs ¢
MCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHUH.

ObecnieunBaeTcss 10CTyn K MH(OPMALMOHHBIM M OHOIMOrpaduueckuM pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrpAaHHYEHHSIM HX
3JI0pPOBbS U BOCTIPUATHUS HHPOPMAIUH:

/lna cnenvix u chabosuonawux:

- B IeyaTHOM (opMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

Mna znyxux u chabocrvimamiux:

- B Ie4aTHO (opme;

- B (popme 3IeKTPOHHOTO IOKYMEHTA.

na obyuaruwuxca c napywienuamu onopHo-06u2amenbHo20 annapama:
- B Ie4aTHO (hopme;



- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA;
- B (hopme ayanodaiina.

Y4eOHble ayAUTOPHUH ISl BCEX BUIOB KOHTAKTHOW M CAMOCTOSTEIHHON pabOThl, HAyYHAas
OMOJIMOTEKa U WHBIE TIOMEIICHUs N1 OOYYCHHSI OCHAIICHBI CIEIUAbHBIM 000pYJOBaHUEM W
y4eOHBIMUA MECTaMH C TEXHHYECKUMHU CPEJICTBAMU O0yUCHUS:

0715 C/IenbIX U C/1AD0BUOAUUX:

- aBTOMATH3UPOBAHHBIM pa00OYMM MECTOM JUIS JIFOJIeH C HApyIICHUEM 3PCHHUS,

- TIpU HEOOXOIUMOCTH OOYYAFOIIMMCS MPEAOCTABIISICTCS YBEIIMYHBAOIICE YCTPOMCTRBO,
JIOTTYCKAETCsl UCIOJIb30BAHUE YBEJIMUUBAIOIIUX YCTPOUCTB, UMEIOLIUXCS Y 00YUaIOIUXCS;

015 27IYXUX U C1a0OCAbLUauiux:

- aBTOMATH3UPOBAHHBIM pPA0OYMM MECTOM JJisi JIIOJIeH C HapylIeHHEeM CcliyXxa |
c1a00CbIIIAITNX;

- AKyCTHUYECKUHN YCUIIUTEb U KOJOHKHU;

07151 00YHaAOWUXCA C HAPYUICHUAMU ONOPHO-08UZAMEILHO20 Annapama:
- IEPEIBUKHBIMU, PETYJIUPYEMBbIMH 3proHoMuyeckumu napramu CHU-1;
- KOMIIBIOTEPHON TEXHUKOM CO CIEIUaIbHBIM IIPOrPaMMHBIM 00CCIICUCHHEM.

11. MarepuajJbHO-TEXHUYECKOE O0ecnevyeHue U CHUIIMHBI (MOTYJISA)
I[J'ISI npernoaaBaHusa W MU3Y4YCHHUA IAUCHUIINIMHBI HMCIOJB3YCTCAd JICKOMOHHAA ayAUTOpPUA,

oOecrnieueHHass MyJIbTUMEINA MIPOEKTOPOM U COIYTCTBYIOIIUM 00OpYI0BaHUEM, HUHTEPAKTUBHOMN
nockoii. Ucnonp3ytorcss YMK nucuurummael (Ha OyMaKHOM U 3JIEKTPOHHOM HOCHTEINSIX), (HOHIT
HayyHOW OHMOJMOTEKM YHHMBEPCUTETa, METOJAMYECKHE M Y4eOHO-METOAMYECKHE MaTepuallbl
kadeapbl ”HOOPMATHKH.

K paboueit npocpamme npunazaromces:

IIpunoxkenne 1 — DOHI OIEHOYHBIX CPEIACTB AJI MPOBEICHUS AaTTECTAlMH YPOBHSA
c(hOpMHUPOBAHHOCTH KOMITETEHIUI 00y4YarouInxcs Mo JUCHUILINHE (MOAYIIIO);

IIpunoxenne 2 — MeTtoauueckue yka3zaHus JUisi OOydYaroOIUMXCSl IO OCBOEHUIO
JUCLUIUIAHBL (MOJYJISA).



YTBEPXIEHO
[Tporokon 3acenanus kadeaps
Ne oT

JIUCT UBMEHEHUI

(HUsmenenuss u oononnenuss 6 PII[ enocamcs exceco0no u oopmisiomcs 6 OaHHOU
Gopme. Hzmenenusi BHOCAMCA 3aMeHOU OMOETbHBIX TUCMO8 (CMAapblil JUCT NPU IMOM YEBEHHbIM
Mapkepom nepeuepkusaemcs, d HOBbl JUCH C UBMEHEHUeM CMeNniepoM NPUKAIbleaemcs K
pabouell npoepamme (Xparumcs Ha Kagheope), 8 snekmponuou ¢opme PII/] oondxcna 6vims

akmyaﬂu3up06aHHOL7 6662@0, m.e. C BHECEHHbIMU USMEHEHUAMU.

Ilpu Hanuuuu 601LUI020 KOMUYECNBA USMEHEeHUUl U HONPABOK, 3ampyOHAIOUIUX
NOHUMAHUe, 803HUKWIUX 8 CA3U C USMEeHeHueM HopmamueHou oazvl BO u opy2um npuuunam,
nposooumcs noauwvii nepecmomp PIIJ] (m.e. evinyckaemcs noeas PIIN]), komopas npoxooum

6ce cmaouu npoBePKU U YMEEPHCOeHUs).

B paboueii mporpamme (Modyie) TUCITUTITUHBI

(Hazeanue OuCYuniuHbl)
10 HAIIPABJICHUIO TTOATOTOBKHU (CHEYUATIbHOCTIU)

Ha 20 /20 yueOHBIH TOJ

1.B BHOCATCS CIEAYIOIINE U3MEHECHHUS:

(anemenm paboueti npocpammoi)
| O ;

2.B BHOCATCA CIEAYIOIINE U3MEHEHMUS:
(anemenm paboueli npozpammol)

3.B BHOCATCA CICAYOINNUEC U3MCHCHUS:

(anemenm paboueti npocpammoi)
T ;

CocraButenb oAU Ch paCIJ_II/I(I)pOBKa IOAIIUCH
Jara

3aB. xadeapoi MOJINCH pacmm@poBKa MOANUCH



