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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 Ilean ocBOeHUsT TUCHUILIMHBI

VYyeOnas aucummiuHa «OnTudeckue UU(POBBIE TEIEKOMMYHHKAIIMOHHBIE CHCTEMBI»
CTaBUT CBOEW 1LIENbIO: H3yYeHUE, M TMpPUMEHEHUE UIUPPOBBIX TEICKOMMYHUKAIIMOHHBIX
texnonoruii, Takux kak Ethernet, BGP, VoIP, VPN, MPLS, NG SDH, MSSP/CEPT, RPR, PON,
WDM, MPAS, VoIP ucnonb3yeMbIX B MyJIbTHCEPBUCHBIX MaruCTPAIbHBIX TPOMBIIIICHHBIX CETIX
CBS3M U CETAX IMPOBANUIEPOB CIYKO, MPUOOPETEHUU YMEHHI M HaBBHIKOB B MPOECKTUPOBAHUH U
COTMPOBOXKACHUM TEIIEKOMMYHUKAIIMOHHBIX CETEeH Ppa3IU4HON CJIO0XHOCTU (T.€. BOIPOCOB HX
TEXHUYECKON »sKkcmtyarauuu). Kpome Toro, nenbio NpernojaBaHus TUCIUILIMHBL SBISETCS
03HAKOMJICHHE CTYJIEHTOB C POCCHUHCKUMHU W MEXIYHapOJHBIMH CTaHJapTaMd B 00JacTH
TEJICKOMMYHUKAIUI u MepCreKTUBAMU pa3BUTHUSA ONTHYECKUX U HPOBBIX
TEJICKOMMYHUKAIIMOHHBIX CUCTEM.

1.2 3agauu AUCHUNIMHBI

Nmeer 3amauy npuoOpeTeHHs W 3aKpEIUICHHS 3HAHWM W TPAKTHYECKUX HABBIKOB B
MOCTPOCHUU U COIMPOBOXKICHUU MYJIbTHUCEPBUCHBIX CETEHl CBs3M, HAa OCHOBE ONTHYECKUX
U(POBBIX TEXHOJIOTUN COBPEMEHHBIX CETEH CBS3H, UTO SIBJSETCS HEOOXOAMMOMN COCTaBISIONIEH
3HAaHUU CETEeBBIX HH)KEHEPOB, OTBEYAIOUIMX 3a MPOEKTHPOBAHHE, PEATU3aLUI0 U TOIICPKKY
MarucTpalibHbIX MPOMBIIIJICHHBIX U CETEH MPOBaiiiepoB CIyk0.

1.3 MecTo AuCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

JucnummmHa «Ontryeckrue nudpoBbIe TEICKOMMYHUKAIMOHHBIC CHCTEMBD» OTHOCUTCS K
dbopmupyeMoOil yyacTHUKaMu 0Opa3oBaTeNbHBIX OTHOIICHHK uacth brnoka 1 "/lucuurinHb
(Momynu)" ydeOHOro miaHa. B cooTBeTCTBUM € pabo4MM y4eOHBIM IIJIAHOM JUCIUILIMHA
M3ydJaeTcs Ha 3-M Kypce 10 O9HOH Gopme 00ydeHus. Bua mpoMexyTodHOH aTTecTaluu: B IS TOM
CEMECTpE — 3a4eT, a B IECTOM — IK3aMEH.

B nacrosimee Bpemst B Poccuu NGN cetu peann3oBaHbl B BUE OTAENIbHBIX, T0A4aC BECbMa
HEMOXOXKUX JIPYT Ha JApyra, pparMeHToB, BKPAIUIEHHBIX B CYIIECTBYIOLINE HAIIMOHAIBHBIE CETU
uH(porkoMMyHUKanuii. O HAKO, B HACTOSAUINIT MOMEHT BeCbMa MEJICHHBIM TEMIIOM, HO BCE kKe
npoucxofuT nepexoa k cerasM FGN, B 001iem ciydae mpeacTaBiIsIFOIIMX o000 MHOTOMEPHYIO U,
KaK MpPaBWJIO, MHOTOYPOBHEBYIO CE€Th, B KOTOPYIO HMHTETPUPOBAHBI TPAHCIIOPTHAs CETh, CETh
CUHXPOHHU3AIUH, CETh CUTHAJIM3AIMH U IPYTUEe CETU MOAJAECPKKHU TPAHCIIOPTA U JOCTYIA, a TAKKE
CEPBHCHBIE CETH JUIS COBMECTHOTO HAWIYYIIUM OOpa3oM HaJeXHOrO, KaueCTBEHHOTO U
0€30MacHOr0 MPeOCTABICHHS pa3HOOOpa3HENIIINX YCIYT MOTPEeOUTENIM (TIOJTB30BATENSIM).

B cBs3u ¢ aTHM, MaTepHuall AUCIUIUIMHBI BeCbMa OOBbEMEH, U CIIOKEH B MMOHWMAaHUHU, a
TaKKe CIIOKHA U MEKIUCIUILTMHAPHAS CBA3b.

Taxk, nnst ocBoeHus, 6€3yCIOBHO, HY)KHO YCIIEIITHOE OCBOCHME LIEJOT0 Psia JUCIUILINH:
«O0mas Tteopust CBSI3U», «IIEKTPOMArHUTHBIE TONS U BONHBIY, «Teopus uHboOpManuud u
KOAUpOBaHUM», «OCHOBBI MOCTPOCHHUSI MHPOKOMMYHHKAITMOHHBIX CUCTEM U ceTeily, «Du3nkay,
«Marematnueckuid aHanu3y». [Ipm 3TOM B AUCHUIUIMHE YacTSMU PaccMaTpUBAIOTCA BOIPOCHI
paccMaTpuBaeMble, 3a4acTyl0 B HEMHOIO OTJIMYHOM paKypca B MapajuleIbHO BEIOMBIX
JUCUUILIMHAX. B CcBs3U ¢ 3TUM, B JUCHUILIMHE B OCHOBHOM 3aTparuBaloOTCs Ta, YaCTh CMEXHBIX
TEeM, KOTOpas HeoOXoauma [JIsi TEOPETHYECKOTO U MPAKTHYECKOrO OCBOCHHS OCHOBHOTO
Marepuana, a TaKKe HEMOCPEACTBEHHO HAET HCIOJIb30BAHME YCBAWBAaE€MOro MaTepualia Ha
napauieTbHO POBOAUMBIX JUCHHUIUIMHAX, TAKUM 00pa30M OCYIIECTBISETCS B3aUMOJIeHCTBHE (K
pPUMEpPY, UCTIONB3YIOTCS 3HAHHSI ONITHYECKUX KaOeIbHBIX MapaMeTpOB, CBOMCTB M MX pacueTa u3
muciuminH - «ONTUYECKHWe HANpaBISIONME Cpelbl», U Ha O00OpOT s AWCIMILTAHBI
«CTpyKTypUpOBaHHbIE KaOEIbHBIE CUCTEMBI»).



JucuuiuinHa (OpMHUPYET CaMOLICHHbIE KOHEYHbIE 3HAaHUS M IPAKTHUECKUE HABBIKU

HE00XO/AUMBIE B MTOCTPOEHUHM U COINPOBOXKAECHUU TPAHCHOPTHBIX M CETEH JOCTyIa, Ha OCHOBE
ONTUYECKUX LIU(PPOBBIX TEXHOJIOTUH, a TAaK K€ MO3BOJISIET UCIOIb30BATh 3TH 3HAHUS JUIsl U3y4EeHUS
KaK MapajulelIbHO IMPOBOAMMBIX JUCLMILIMH, TaK M IMPHUCTYNUTh K HM3YYEHUIO CIETYIOLINX
JUCHHUIUIMH: «MeTpoJIorus B ONTUYECKUX TEJIEKOMMYHUKALMOHHBIX CUCTEMAX ),
«CeTH CBSA3M U CUCTEMBI KoMMyTanuu», «lIpoekrupoBaHue, CTPOUTEIBCTBO M AKCILUTyaTallHs
BOJIC», «CucTeMbl U CETH ONTHYECKOH CBS3M», «ONTHYECKHE CUCTEMBI Iepeaun U 00paboTKU
uHpopManum», «MHKpPOIPOLECCOPHAs TEXHHKA B ONTUYECKHX CUCTeMax CBS3W», «OCHOBBI
KOMMYHHKAIIMH B HAYYHO-TEXHUYECKON cepey.

1.4 IlepeyeHb IUIAHMPYEMbIX Pe3y/JbTATOB OOYUYEHHS IO AMCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pPe3y/JIbTATAMHI 0CBOEHHsI 00pPa30BaTeIbHOI NPOrpaMMbl

N3ydenue nanHoi yueOHOM JUCIMILTUHBI HAIPABJICHO HA (OpMHUpOBaHHE Yy 00YUArOIIUXCS
obmenpodeccuoHanbHbix Komnerenuui: [1K-4; TIK-5.

Kox n HanmeHnoBanue Pe3ynbTaThl 00y4eHUsS MO TUCIIUTUTHHE
Ne HHIUKATOpa
JIOCTHKEHUS
ILIIL. 3HATD yMeThb BJIA/IETh
KOMIIETEHIINHU




[TK-4:

CriocobeH oCymIecTBIATD
MOHHUTOPUHI COCTOSTHHSA
000pyI0BaHUs, YUCT
OTKa30B 000pPY0BaHUS,
MIPOBOJUTD
IUIaHOBONpoduIakTHYeC
KHE U
PEMOHTHOBOCCTaHOBHUTEIb
HBIE Pa0bOTHI Ha
TEJICKOMMYHHKA [ITHOHHOM

00opynoBaHUHN

06.018 A/02.6

CraHzmapThl ¥ IPOTOKOJIBI
MH(POPMALMOHHBIX
CUT'HAJIOB, BUJIBI
CUTHAJIN3alluK, Ha3HAaYECHUE
uHTep(hEHCcoB:

(ApxuTeKTypa ONnTHYECKO
TpaHCHOPTHOH ceTH. CHCTEMBI
HEPBHYHOTO
rpynnoo6pazosanust PDH. Crex
npotokonoB TCP/IP u
[Panpecanus. CeteBble
npotokoubl [Pv4, IPv6, RARP,
DHCP, BOOTP, ARP,

TCP, UDP, ICMP, HDLC, STP
U JIpyTHe, BKITIOYAs! CITyKOBI
DNS, FTP, TFTP, http, SMTP,
SNMP, telnet.

[TpoGuiems! ynpasieHus B
CepBHUCAX CBSA3U. APXUTEKTYPY
MPOTOKOJIOB YIPaBIICHHUS,
CIIMCKU YIPaBJICHUs JOCTYIIOM
ACLs. [Tpunnunst
MapIIPyTU3aLUK U IPOTOKOJIBI
mapipyruzanuu RIP, OSPF,
EIGRP, crarnueckuii. [Tonstue
BUpTyalbHbIX ceTeit VLAN.
TexHonoruu pacnpenen€HHbIX
cereit WAN. SDH —
MH(OPMAIMOHHBIE CTPYKTYPHI U
CXEeMBI IPe0Opa30BaHUH.
IToctpoenue cereit SDH.
MeTozp! yIpaBIeHUS CETHIO
SDH. ocob6eHHOCTH TIepenadn
Pa3IHYHBIX CHUTHAJIOB TIO
KaHaJlaM ¥ TPaKTam
TENeKOMMYHHKAITHOHHBIX
cucreM. Komnonentst NG SDH:
GFP, VCAT, LCAS.
Texnonorust RPR.
ATMOC(epHBIC ONITHIECKHE
JUHUM nepefadn. PasHocTHbIE
MeTOo 6! (HOPMUPOBAHUS
udposoro curnana. JInneiHoie
1 CTBIKOBBIE KOJIBI
o0opymoBaHus.
MynbTUIUIEKCUPOBAHUE C
pazaeneHeM Mo JUTNHE BOJIHBI
(WDM). I'n6puanusie OTDM u
WDM cucremsl. KoMnoneHTs
NG SDH: GFP, VCAT, LCAS.
Texnonorus RPR: Tomosorus,
MAC ypoBeHb, U3ydeHHE
TOIOJIOTHHU U 3alllUTa,
ynpasieHue noiocoit u Qos,
AITOPHUTM CIIPABEUTHBOTO
JOCTyIa.

[TpoTOKOIBI FPAHUYHOTO 1LITH03a
BGP. Acniexrbt
KOH(UTYPHUPOBAHHS
BUPTYaJIbHBIX YAaCTHBIX CeTel
VPN. CtpyKTypy U 3TaIsl
peanu3any COBpEMEHHON
texHonorun MPLS.

MeTo/b! ynIpaBlICHUS CEThIO
QoS. ®yHKUHOHATBHBIE
3JIEMEHTB! ONTUYECKOH ceTH.
AKTHBHBIE TEXHOJIOTHA
ONTHYECKOT0 I0CTyIA.

Hcnonb3oBats
POrpaMMHOE
obecrieueHne
000pyI0BaHUS IPU
€ro HacTpolike
(xoH(UrypHpoBaTh
TENIEKOMMYHHKAIIHOH
HOe 000py/JI0BaHue
Ha ypOBHE arperamnuu
Y J0CTYyTA.)

IIpoBoaUTH ONBITHYIO
MPOBEPKY
paboTocmocoOHOCTH
obopymoBaHus cereit
Y OpraHu3aIuii
CBSI3H.

HaBbIKAMU HaCTPONKHU
1 PETryIHPOBKH
000pyJI0BaHUS CBSI3U
=TeJIeKOMMYHHUKAIIU
(mporpeccuBHBIMHU
METOIaMH
TEXHUYECKOH
SKCILTyaTaIluH
CUCTEM U yCTPOUCTB
CBsI3H)




Kox n nanmeHnoBanme

TeXxHOJIOTHH MacCUBHBIX
OIITUYCCKUX

II.II.

HHAUKATOpa
JOCTHIXCHUA
KOMIICTCHIIUH

P C€3YJIbTAThI O6y‘ICHI/IH 10 JTUCIUIITIMHE

3HAThb

yMeThb

BJIA/IETh

CeTeH. My,‘[bTHl'[ﬂCl\'Cl/I])OBﬂHI/IC
C

pasacICHUEM 0 JJIMHE BOIIHbI.)

TexHOIOrUK BBIOJIHEHUS
paboT 1o HacTpoiKe U
PETyIUPOBKE CUCTEM U
YCTPOMCTB CBA3HU.




[eiicTByrolue oTpacieBble
HOPMATHBBI.

2. | TIK-5:

CriocoOeH pOBOAUTH

peructpanmio, 00paboTKy,

KOHTPOJIb

BBIIIOJTHEHHS

3asBOK Ha

TEXHUYECKYIO TIOIACPIKKY
¢ IPUMEHEHHEM

HHPOPMAINOHH

bIX CUCTEM U 633 JaHHbIX

06.010

A/01.6 A/03.6

Teopernyeckue OCHOBBI
ceTeBBIX TexHojorui (Crex
TCP/IP wu IP-
ajipecarys. CereBble
npotokonsl [Pv4, IPv6, RARP,
DHCP, BOOTP,

ARP, TCP, UDP, ICMP,
HDLC, STP u npyrue, Bkiarouast
cyx0e1 DNS, FTP, TFTP, http,
SMTP, SNMP, telnet.
[IpoGiiemb! yripaBieHHs B
CepBHUCAX CBSA3U. APXUTEKTYPY
MPOTOKOJIOB YIPaBIICHHUS,
CIIMCKU YIPaBJICHUs JOCTYIIOM
ACLs. [Ipuniursl
MapLIPYTU3ALUU U IPOTOKOJIBI
mapuipytusanuu RIP, OSPF,
EIGRP, cratnueckuii. [Tonstue
BUpTyanbHbIX ceTeil VLAN.
AcnieKTsl BUPTYaJIbHbIX
qacTHbIX ceTel VPN.
Crpykrypy Texnonorun MPLS.
OnTuvecKue ceTu 10CTymna
FTTx u PON. AtmocdepHbie

IIPOTOKOJIOB

OINITUYCCKUEC CUCTEMBEI IIC€pEaavun.

MyHI)THl'IIICKCH])OBaIIHC C
pa3aciiCcHUuEM 110 JJIMHE BOJIHBI.

SDH. PDH.).

[MpuHIMIB pabOTH CETEBOTO
000pynoBaHUS.

BzaumoelicTBOBaThH
C TEeXHUYECKUMH
MOApa3IeIeHUIMU
OpTaHU3aIHH.

[TonnepxxuBatb
IIOJIb30BaTEIICH
OpTaHU3aINH TIPH
JKCIUTyaTaIl[ul
CHCTEMBI
MTOCPENICTBOM:
MpeI0CTaBICHUS
OTBETOB Ha
BO3HHUKAIOIIHE
BOTIPOCHI U

KOHCYJIbTUPOBAHHS,
BBIIIOJIHCHUEC 3a4BOK
Ha TEXHHYECKYIO
TOICPXKKY.

OnpenensaTs NOpAA0K
peLICHUs BOIIPOCOB U
npoGieM
OpraHusalyy B
pamMkax
HHPOPMALMOHHOTO
B3aUMO/ICHCTBUS B
cucTeMe.

HaBrikamMm ananmm3a,

orpeieeH s u
MMOHUMAaHHSI CyTH
3asBOK Ha
BOCCTAHOBJICHHE
PpaboTOCIOCOOHOCTH,
CBSA3aHHOMU c
mpobIeMoit
(YHKIIMOHUPOBAHUS

CHCTEMBI (BICKYLIEH
3a coboit
HEJIOCTYTHOCTh
CHUCTEMBI WK
HEBO3MOKHOCTD
paboTsl
MOJI30BaTENICH,
BIIEKYIIIEH 3a coO0H
HEBO3MOXXHOCTH
BBIIIOJTHCHUS OJHOM
WM HECKOJILKUX €€
G yHKIHH,
YXyIIICHHUE KauyecTBa
paboThl, HanpuMep,
3aMeJICHHE,
HEOOXOONMOCTh
JIOIOJTHUTEIbHBIX
PYYHBIX JeHCTBUIT) C
LENTBIO BBISIBIICHUS
aBapUHHBIX 00HEKTOB
CETH CBSI3H.
Hapwikamn
BBISIBJIEHHSI HOBBIX
CIIO’KHBIX TIPOOIIEMM.

Pesynprarhl 00yueHHs MO AWCHUIUIMHE JOCTUralOTCS B paMKaX OCYIIECTBJICHUS BCEX
BUJIOB KOHTAaKTHOM U CaMOCTOSTENbHON paboThl 00yUYaroIUXCsl B COOTBETCTBUH C YTBEPKACHHBIM

y4€OHBIM IJIaHOM.
Nuaukaropel

JOCTHKCHHUA

KOMIIETEHIIUN

CUHUTAKOTCA

AOCTHIKCHUHU COOTBETCTBYIOIIUX UM PE3YJIbTATOB 06yquH51.

c(hopMUPOBaHHBIMU

pu



2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI

2.1 Pacnpenesienre TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT

O6mmast Tpy10EMKOCTD JUCIUTLIMHBI COCTABIAET 9 3a4.ei. (324 yacoB), UX pacrpeciiCHue
10 BUaM paboT mpencraBieHo B Tabmuie (s cryaeato ODO).

Bupn padot Bcero CemecTps! (4ackl)
4acoB 5 6
KonTakTHas paboTa, B TOM 4Hcie:
IAyIMTOpHBIE 3aHATHS (BCero):
BaHATHSA JIEKIIMOHHOTO THIIA 30 16 14
MPaKTUIECKHUE 3aHATHS 28 14 14
lTabopaToOpHBIE 3aHATHA 72 30 42
Muas koHTaKTHasi padoTa:
KoHTponb camocrosrensHoit paboTs! (KCP) 22 4 18
[Ipomesxxyrounas arrectanus (MKP) 0,5 0,2 0,3
CamocrosiTeJibHasi padoTa, B TOM YucJie:
KypcoBast paboTa
CaMOCTOSITEIFHOE N3yUCHUE Pa3/IesioB, CAMOIIOATOTOBKA (IIpopaboTka u
[OBTOpEHHE JIEKIIHOHHOTO MaTeprajia U MaTepraa yueOHUKOB 1 y4eOHbIX 122 36 86
ocoOui, MOJAroTOBKa K 1a00OPaTOPHBIM M MPAKTHYECKUM 3aHSITHSIM)
Pedepar
[ToaroToBka K TEKyHeMy KOHTPOJIIO 13,8 7,8 6
KoHTpoab:
[MoxroTOBKA K AK3aMEHY 35,7 — 35,7
O0masi TPy10eMKOCTh gac. 324 108 216
B TOM 4YMCJIe KOHTAKTHas padora 1305 64.2 883
3a4. e 9 3 6

KonTaktHas paboTta npu npoBeACHUH Y4YEOHBIX 3aHATHM Mo aucrumuinHe «OnThYeckue

HI/I(i)pOBI)IC TCIICKOMMYHUKAIIUOHHBIC CUCTCMbI» BKIIIOYACT B ce0s: 3aHATUS JCKIIMOHHOI'O THUIIA,

NPAKTUYECKHE 3aHATHS, JabopaTOopHble pabOThl, TPYNIOBBIE KOHCYJIbTAallMU (TaKk Xe U

BHEAyJAUTOpPHBIE, 4epe3 HIEeKTpoHHYI cpeny MS Teams). IlpomexyrouHass aTrTecTanus B

TECTOBOW M YCTHOH (popmax.

2.2 Conepxxanue QMCUUILTHHBI

Pacrnipenenenuie BU10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIIUHBL.

Paznienbl (TeMbl) IMCIUIUINHBI, H3ydaeMble B 5 U 6 cemecTpax cBOAHAas Tadauua (ounas gopma):

KonuuectBo yacos

Ne HaumenoBanue pa3nenos (Tem)

AynuTopHas
Bcero pabora KCP

JI

I13 JIP

Bneayauropnast
pabota

CPC




Beenenne B TEXHOIOTHH IU(DPOBBIX
1 OTNITHYECKUX TEICKOMMYHHUKAIIHOHHBIX 3 2 1
CHCTEM
udposoii curaan u 0coOEHHOCTH €ro
TIOJTY9ICHUS: alTOPUTMBI 1 METOIBI
o [uadpoBoit 0bpadoTkn curnanos B OCII 8.4 2 2 0.4 4
(UKM, AIM, AJIUKM wu ap.) nuHeitHoe u ' '
HEITMHEWHOE KOJAUPOBAHHUE
KommaecTBo uacoB
AynuropHas Bueayauropnas
No HaumenoBanmue pa3nenoB (Tem
L (rem) Bcero pabota KCP pabota
JI I13 JIP CPC
Anroput™Mbl QOpMHUPOBAHUS KOJIOB,
3 HanboJee MHUPOKO HCIIOIB3YEMBIC B 5.4 1 2 0.4 2
npaktuke BOCII ' '
4. |[InesmoxponHas uudposas uepapxus (PDH). 8,4 2 2 0,4 4
5. |Pacder AnuHBI pereHepalnoOHHOTO yUacTKa. 7.4 1 2 0,4 4
6. |BBenenue B OCHOBEI CETEBBIX TEXHOJIOTHIA. 6 1 4 1
7. |Crek npotokosioB TCP/IP u IP-anpecarus. 10,4 1 1 4 0,4 4
8. |OcHoBrl Texnomoruu Ethernet. 7,4 1 2 0,4 4
MaprpyTusarusi ¥ IPOTOKOJIBI
OCHOBBI KOMMYTAIIHH, IPOMEKYTOTHOM
10 MapumpyTusaluu, NOHATHC BUPTYAJIbHBIX 13.4 1 2 6 04 4
cereii VLAN.
TexHonorun pacnpenenéHHsix cereit WAN,
11, |comcku YIpaBJICHUS TOCTYIIOM. 13,4 1 8 04 4
SDH — unopManmoHHbIe CTPYKTYPHI U
12, |cxembr mpeoOpa3oBaHUii. 6,2 2 04 3,8
Ioctpoenwue cereit SDH (anmaparypa OCII
13, | Pa3IMYHBIX YYACTKOB CETH). 6 2 4
14. |CuaxpoHH3anus B HH(OPOBEIX CHCTEMAX
nepeaayn (TaKToBasi, IUKIOBas U
cBepxuukioBas cuaxponusanus B OCII, 5 1 4
OIICHKA MapaMeTPOB CHCTEMBI
CUHXPOHH3AIIHN).
15. |®yHKIMOHATBHBIE JIEMEHTHI ONITUYECKOM
ceTH (METOJIbI MOYJISIIIAU ¥ IEMOIYJISIIIUU
ONTUYECKON HEeCYIIeH, CIIEKTPaIbHOE U
BPEMECHHOC pa3JICIICHUE OTITUYCCKUX 19 2 1 4 2 10
CTBOJIOB; IPUHIIMITBI PETEHEPAIIMY CUTHAJIOB,
OCHOBHEIC Y3JIbI pETeHEPATOPOB; ONTHYCCKUE
YCWINTEINH;).
16. |OcHOBHBIC RJIEMCHTHI pacyeTa u
npoektupoBanue ceteit SDH 10 2 2 6




17. |TIpoTOKOJIBI B3aUMOJICHCTBUS MEXKIY CETIMHU

IPv4 u IPv6. 13 1 6 2 4
18. |IIporoxon rpanmyHoro nnto3a (BGP). 27 2 12 3 10
19. |CrpykTypa U peanuzaius COBpeMEHHOH

texHonorun MPLS. 27 2 12 3 10
20. |BBenmenue B kadecTBO obcyxuBanHus (Qos). 15 1 6 2 6

21. |ApxXHTeKTypa ONTHYECKHX CETel OCTyma
FTTx u PON. 6 1 1 4

KomngecTBo yacoB

AynuropHas BueaynuropHas
No HammenoBanwne paznenos (Tem) Beero ypa 60TI:1 KCP p};GOTap
J | I3 | JIP CPC
22. |MynpTUILIEKCHPOBAHHUE C Pa3AeiICHHEM I10
JutrHe BOJTHBI (WDM). 11 1 2 2 6

23. |Mopenb nomex [uisi MPOSKTUPOBAHUS U
OICHKA  Y(PQPEKTHBHOCTH  PabOTHI 15 1 2 2 10
I'MrabUTHBIX CHCTEM ONTHYECKOU CBS3H

24. |Kommonenter NG SDH 5 1 4

25. |Tlopsmok BBOA B AKCILTyaTalUIO0 BOJIOKOHHO-
ONITHYECKUX JINHUH CBS3H 8 1 1 6

26. |ATMoc¢epHBIe ONTHYSCKUE TMHUU TIepeIadn
(OFS) 5 | 1 1

27. |CtpykTypa OTIENOB IpoBaiizepa ciayxo:
METOBI B3aUMOJIEHCTBUSA ¢ TEXHNYECKUMU 6 1 1 4
MOIPA3ICIICHUSIMHA OPTaHU3aI[HH.

28. |[lopsmok peuieHus! BOIPOCOB OpPraHU3allH B
paMkax HHGOPMALMOHHOTO B3aUMO/ICHCTBUS

B CHCTEMe, Ha IPHUMEPE HHTEPHET CEPBHUC 8 1 1 2 4
mpoBaiaepa .

HUTOI'O no pasoenam oucyuniunvl 287,8 30 28 72 22 135,8
3auér 0,2

[MoxroToBka k 3K3aMeHY 35,7

Ok3ameH 0,3

OO0mmast TPyAOEeMKOCTb IO TUCIIATUTHHE 324

[Ipumeuanue: JI — nexuuu, [13 — npaktudeckue 3anatus / cemunapsl, JIP — maboparopusie
3anstusa, CPC — camocrosTensHas paboTa CTy/IeHTa

Pa3nens (TeMbl) TUCIUIUIMHBL, U3y4aeMbIE B S ceMecTpe (ouHas ¢popma):
KonnuecTtBo uacos

A B
Ne HaumenoBanue pasnenos (Tem) Beero y}ifg(;)TI; Has KCP Hel};%P;TT(;pHaH
J | 13 |JIP CPC

BBGHCHI/IC B TCXHOJIOTHMH HH(prBLIX
1 OMNTUYCCKUX TCIICKOMMYHUKAIIMOHHBIX 3 2 1
CHCTEM




IIudporoii curHam 1 0COOEHHOCTH €TO
MOJyYCHHUS: aJITOPUTMBI U METOIbI
2 [uudposoii obpadorku curHanos B OCII 8.4 2 2 0.4 4
(UKM, AJIM, AJIUKM u 1p.) nmuseiiHoe 1 ’ ’
HEJIMHEITHOE KOJMPOBaHNe
AnropuT™bl (POPMHUPOBAHUS KOJIOB,
3 [Haubolee IHPOKO HCIIONB3YCMbIC B 5.4 1 2 0.4 2
npaktuke BOCIT ’ ’
4. |llne3noxponHnas uudporas uepapxus (PDH). 8,4 2 2 0,4 4
5. |Pacuer IMHBI pereHepaloOHHOTO Y4acTKa. 7,4 1 2 0,4 4
6. |BBeneHue B OCHOBBI CETEBBIX TEXHOJIOTHH. 6 1 4 1
7.  |Crex npotokonoB TCP/IP u IP-anpecamms. 10,4 1 1 4 0,4 4
KonngectBo yacos
AynutopHas Breayautopnas
o H
N auMEeHOBaHUE Pa3eioB (TeM) Beero D KCP oD
J | 113 | JIP CPC
8. |Ocuosul Texnoaorun Ethernet. 7,4 1 2 0,4 4
MappyTu3zamys 1 mpOTOKOJEI
OCHOBBI KOMMYTAIHH, TPOMEKYTOUHON
10. [MapUIPYTH3ALMH, IOHSTHE BUPTYaIbHBIX 134 1 2 6 | 04 4
ceteii VLAN. ' ’
TexHonorun pacnpenenéHHsix cereit WAN,
11, |cmcku ynpasnenus nocrymom. 134 1 81 04 4
SDH — nH(OopMaIoOHHEIE CTPYKTYPHI H
12 |cxemsI npeoGpasoBaHmii. 6,2 2 0,4 38
[Moctpoenue ceteit SDH (ammapartypa OCIIT
13. |15 pasnuuHBIX yYacTKOB CeTH). 6 2 4
HUTOI'O no paso. oucy. é 5-m cemecmpe 107,8 16 14 | 30 4 43,8
3a4er 0,2
Hmozo 6 5-m cemecmpe: 108
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 6 cemecTpe (ounas ghopma):
KonugectBo yacos
AynuropHas Bueayauropnas
0 H
Ne auMEHOBaHHE Pa3eyioB (TeM) Beero e KCP e
J | 13 |JIP CPC
14. |CusaxpoHM3anus B TH(POBEIX CHCTEMAX
nepenayuy (TakToBasi, UKIIOBAs U
cBepxuukioBas cuaxponusanus 8 OCII, 5 1 4
OLICHKA ITapaMeTPOB CHCTEMBI
CHHXPOHH3AIINN).




15. |®yHKIWOHATBHBIE SJIEMEHTHI ONITHYECKOM

ceTu (MEeTO/Ibl MOTYJISIIUY U IEMOAYJISILIAA

ONTHYECKOH Hecyllel, CIeKTPaIbHOE U

BPEMEHHOE pa3ACICHUE ONITUICCKUX 19 2 1 4 2 10

CTBOJIOB; IPUHIIUITEI PET€HEPAINN CUTHAJIOB,

OCHOBHBIE Y3JIbI PEr€HEPaTopOB; ONTHYECKUE

YCHITUTEINH; ).
16. |OcHOBHBIE RIIEMEHTHI pacyeTa u

npoekTupoBanue ceteit SDH 10 2 2 6
17. |IIpoTOKOIBI B3aNMOACHCTBHS MEXKITY CETSIMU

IPv4 u IPv6. 13 1 16 2 4
18. |IIporoxon rpanmyHoro nnto3a (BGP). 27 2 12 3 10
19. |CrpykTypa U peanuzaius COBpEeMEHHOMH

texHomorunt MPLS. 27 2 12 3 10
20. |BBemenue B kadecTBO oOcyxuBaHus (QOs). 15 1 6 2 6
21. |ApXHWTeKTypa ONTHYECKHX CETEH NOCTyma

FTTx u PON. 6 1 1 4

KomnugectBo yacos
Ne HanmenoBanue pazaenos (Tem) AynutopHas Bueaynuropnas
Bcero pabora KCP pabora
J | 113 |JIP CPC

22. |MynbTHIUIEKCHPOBAHHE C Pa3eICHUEM TI0

JunrHe BoHEl (WDM). 11 1 2 2 6
23. |Mogens moMex Ui MPOEKTUPOBAHUS U

omeHKA  d((eKTUBHOCTH  pabOTHI 15 1 2 2 10

I'MraObUTHBIX CUCTEM ONTHYECKOH CBSI3U
24. |Kommorentst NG SDH 5 1 4
25. |llopsimok BBO/A B SKCILIYaTAIHIO

BOJIOKOHHO-ONTHYECKUX JIMHUH CBS3U 8 1 1 6
26. |AtMmochepHble ONTHYECKUE JTMHUM Nepeadn

(OFS) 5 1 4
27. |CtpykTypa OTAEIOB IpoBaiaepa CIryxKo:

METO/Ibl B3aUMOJIEHCTBUS C TEXHUUECKUMHU 6 1 1 4

TIOApa3/IeNICHUSIMH OPTaHU3aIHH.
28. |llopsimok perieHus: BOIPOCOB OpPraHU3allvy B

paMKax HH(HOPMALMOHHOTO B3aMMOJICHCTBHSA

B CUCTEMe, Ha MPUMepe HHTEPHET CEPBUC 8 1 1 2 4

npoBaiiziepa .

HUTOI'O no paszo. oucy. é 6-m cemecmpe 180 14 14 | 42| 18 92

[oaroroBka K 9K3aMeHy 35,7

DKk3ameH 0,3

Hmozo 6 6-m cemecmpe: 216




2.3 Coaep:xanue pa3esioB (TeM) QM CHUATIIAHbBI
2.3.1 3aHsaTHA JEeKIINOHHOI0 THIIA

dopma
HaumenoBanue
No Cogepxanue pazzena (TeMbl) TEKyLIero
paszzaena (TeMsbl)
KOHTPOJIS
Baenenue B TexHonoruu |B cOBOKYNMHOCTH: ceTH TpaHCIOPTa, JOCTYMA, MOAJNEPKKU U CEPBUCA,
1 U(POBBIX ONTHYECKUX  |pasyMeeTcs, YacTHYHO  B3aMMOJICIHCTBYIOIIME MEXIy COOOHM.
" | TEICKOMMYHHUKAIIMOHHBIX | ApXUTEKTypa ONTHYECKOH TpaHCTOpTHOU cetr. CleHapHuil pa3BUTHS
CHCTEM TPaHCIIOPTHOW MH(PPACTPYKTYPHI OIIEPATOPOB.
. JIUCKpETU3alMs, KBAaHTOBAaHUE W KoaupoBaHue; rpynnoBoii KM
Ludposoii curran n curnai. I'pynnosoit UKM curnan — BpeMeHHOE TIooOpa3oBaHue
2. |ocobeHHOCTH €ro By P Py p KP/II3
S — WIN MYJbTHUIIEKCUPOBAaHUE. Pa3HOCTHBIE MeTOABI (OPMHUPOBAHUSA
mudposoro curHana (AIAM, AJIUKM).
ANTOPUTMBI (IMHEWHBIE W CTHIKOBBIE KOIbI oOopymoBanms): AMI, CMI, HDB-3,
(hopMHUpOBaHNUS KOJIOB, mBnB, BIF, Musiepa u np.
3. |Hanbosee MUPOKO KP/TI3
UCTIONIb3yEMBbIC B
npaxktuke BOCII
IMoctpoenne numkia mepBuyHOro nudposoro motoka El. Cuctemsl
[Ine3noxponHas
nepBuyHOTO TpymmnooOpasoBanus PDH. Crammaptel 1udpoBoro
4. \uupoBas nepapxus 6 PDH. C KP/II3
PDH) rpyInoo0pa3oBaHMs . CTpyKTypHas cxemMa MyJIbTHIUIEKCOPOB.
( ' CerteBoe 000pyI0OBaHUE.
Pacuer anmmHBI Brruncnenue IUIMHBI PEreHEPAIMOHHOTO YYacTKa JIMMHUTHPOBAHHOM
5. |pereHepaliMoOHHOTO 3aTyXaHHeM.  BBIYHCICHME MAIMHBI PEreHepallMOHHOTO ydJacTKa
y4acTKa. JIMMUTHUPOBAHHOU JUCIIEPCUEH. KPAI3
CereBasi  TEPMUHOJIOTHSA:  CETEBBIE  YCTPOHCTBA,  TOIOJIOTHH,
6 BBenenne B 0CHOBBI MPOTOKOJIBL; JIOKAJIBHBIC, PAcTpeleNéHHbIe M PETHOHAIbHBIC CETH;
" |ceTeBBIX TEXHOIOTHIA. CeTHW XpPaHWIHI] [aHHBIX, BUPTyaJbHbIE YacTHBIE CeTH; moioca|  JIP/T
nponyckanus. Beeaenue B ceresie moaenu OSI u TCP/IP.
Kabensusie coenqnuenus cereit LAN 1 WAN.
Anpeca ceru Ethernet. Kmaccer IP-agpecoB (IPv4). CpaBHeHwue
7 Crek mportokosioB TCP/IPjnpotokosnoB IPv4 u IPv6. [TpucBoenue IP-agpecos (ctaTuueckoe, mo
" |u IP-anpecarust. npotokonry RARP, DHCP, BOOTP). 3nakoMcTBO ¢ mpoTokoiamu |KP/JIP/T/U3
npeoOpaszoBanus agpecoB ARP.
MAC — agpecanusi, ppeiimupoBaHue U CTpyKTypa Qpeiima.
[Mpunnuner  paborer ceruw Ethernet. Texnomorum: 10BASE-T,
100BASE-TX, 100BASE-FX, 1000BASE-T, 1000BASE-SX,
OCHOBLL TeXHOIOMIH 1000BASE-LX, 1000BASE-FX, 1000BASE-CX, 1000BASE-ZX,
8. 10GBASE-ZR, 10GBASE-T, 10GBASE-LX4. Ethernet -
Ethernet. KP/JIP/T/U3

KOMMYTAIlHsl, [IMPOKOBEINATEIbHBIC JOMEHBI U JIOMCHBI KOJUIM3HIA.
YpoBeHb MPUIIOKEHUN U TPAHCIIOPTHBIA YPOBEHb CTEKa MPOTOKOJIOB
TCP/IP (mporoxon TCP, UDP). Cuyx06s1 DNS, FTP, TFTP, http,
SMTP, SNMP, telnet.




MapipyTuzanus u

Mapuipytuzupyemsie npoTokoisl. I[Iporokonst [P-mapmpyTruzammm.
Mexanuszm co3ganus nojcereid. BBenenue B pacnpeneni€HHYIO CETh.
Mapupytuzaropsl. OCHOBBI pabOTHI ¢ MapIIPYTH3aTOPaMH Ha OCHOBE
obopynoBanus ¢upmer Cisco. OmeparmonHas cuctema Cisco 10S.
3amyck W KOH(UTypHpoBaHHE WHTEP(PEHCOB MapIIpyTH3ATOpA.
Hacrpoiika 3ammrtel Mapiupytusaropa. OOHapyKeHHE COCEeIHHX
yCcTpoiicTB u moakmoueHue Kk HuM. [Ipotokon CDP. Co3zganue u

9. |mpoTOKOIIEI

- TpoBepKa teln?t-COGHHHCHHH. CraTtmueckas mapmpyrtuzanus. O03op| JIP/T/U3
JUHAMUYECKON MapuipyTHU3alil ¥ MPOTOKOJIOB MapUIpyTU3aIUH.
JluctaHiiMoHHO-BeKTOpHble  mpoTokoiasl — RIP, IGRP  ux
KOHQHUTYypHpOBaHUE. YTPABIAIOMNAE COOOIIEHNUS CTEKa MPOTOKOJIOB
TCP/IP. Iportokon ICMP. IMpunmun paboter mportokonoB TCP u
UDP. IToptsl TpancniopTHOTO YpoBHS. CpaBHenne MAC-, IP- anpecos
Y HOMEpOB MOPTOB. MexaHu3M paboThl nporokosia ARP.

Mapuipytuzauuss 1no azapecam 0e3 kmaccoB. Anpecauus CIDR.
Hcnonp3oBanne Macok mopaceTd mnepemeHHod mmuHBL (VLSM).
Hcnons3oBanne Mmacok VLSM nporokonom RIPv2. TIporokon OSPF,

OCHOBBI KOMMYTAIIUH, OCHOBHBIC TIOHATHA, KOHHUTrypupoBaHue. KommyraTtopsl cereil u

MIPOMEXXYTOUHOH uepapxuueckoe  NpoeKkTHpoBaHue  cetH.  KoHdurypupoBanue KP/JIP/T

10. |MapmpyTusanuu, KOMMYTaTopoB ¢ ¢yHKIHeH MapimpyTtuzanud. Pabora ¢ Tabmuuei 33
NOHATHE BUPTYaJIbHBIX MAC-anpecos. [Ipotokon CBS3YIOIETO JiepeBa STP.
cereii VLAN. [lepBonauanbHass ~ HacTpoiika  KommyTatopoB  Catalyst  mox

ynpaBieHueMm oneparuoHHoi cuctems! 10S. IupokosemniarenbHble
nmomensl B ceTsix VLAN. Kondurypuposanne VLAN.
Maructpanbubiii npotokon VLAN.

Anpecauus NAT u PAT. IIporokon DHCP. MynbrumnekcopHas

TexHOTOIMI nepenada ¢ BpeMeHHBIM pazaeneHueM (TDM). [IpoTokon ynpasieHus

N . |xanazom HDLC. IIpotoxon PPP. Maructpansusiii mpotokon VLAN.
11. I\);cAnﬁeﬂeﬂeHHm TN IMescerenas  VLAN- mapuipytuzanus.  Koudurypuposanue| JIP/T/U3
’ CHMCKH Mapumipytuzauud  Mexay VLAN-cersmu. Cnucku —ynpaBiaeHHs

YIpaBICHUS JOCTYIIOM. .
nocrynom ACLs (access-list) u ¢uibTpanus KOHTEHTa Tpaduka,
HacTpoHKa CIHUCKOB JTOCTyIa Ha MapUIpyTH3aTopax.

Ilonatue Ttpakta M ceknuu. CTPyKTypa MYJIbTUIUIEKCHPOBAHMS.
JBymepHoe npeacrasnenue nukina STM1. Ctpykrypa mukna STMI1 u

SDH — uH(OopMaIioHHbIE |CEKITMOHHOTO 3arojioBka ero ¢yHkuuu. dopmupoBanme STM-N.

12. |cTpyKTypBI M CXEMBI Mynbrunnexkcuposanue [losicHeHHe (YHKIMOHAIBHOTO HA3HAYCHUS KP
mpeobpa3oBaHuil. VC, yxazareneit AU u TU; orpunaTensHOE BRIpaBHUBAaHUE, (DYHKITH

TpakToBoro 3aronoBka POH. IlpuHnmmnm  ckpemOiImpoBaHUS.
MoHUTOpHHT.
CraHgapThl 1 HOPMBI CHHXPOHM3AIMH ceTel cBA3u. CHHXPOHM3AIMS

Cumxponmsauus B i SDH. XapakTepuCTHKH YCTpOIICTB M ceTei

13. |uudpoBbIX crcTeMax mipOBEIX _ ceteit paKtep yerp

CHHXPOHH3ALUH.

nepeaayu.

14, Hcrounnkn W NpuéMHUKHM  ONTHYECKOTO  M3JIydeHUS B
@OyHKIMOHABHBIE TEJICKOMMYHHUKAIMOHHBIX ~ CeTsAX. MOIyiasauus | JeMOIyJISIus
3JIEMEHTBI ONITUYECKON ONnTHYeCKOH Hecymied. OnTH4eckue yCHIUTENN — ICTOYHHUKH IIIyMa U KP
ceTH JUHAMU4ecKUi nauamna3oH. Onrtuueckue (QUIBTPBI, LHUPKYISATOPSI,

W30JIITOPHI M aTTCHIOATOPBL.  (METOBI MOIYIISIINH ¥ JEMOTYIISLIIH
ONTHYECKON Hecyllel, CIEeKTpPaJbHOE M BPEMEHHOE pa3/eiieHue
ONTUYECKUX CTBOJIOB; MPUHLUIIBI PEr€HEPalUl CUTHAJIOB, OCHOBHBIE
Y3JIBI pETeHePaTOPOB; ONITHYECKUE YCHITUTEIIH;).

15. INonxnrouenue k cetu Internet, Mcnoab3yronue NPOTOKOJ TPAHUIHOTO
IIpoToxos rpaHUYHOTO nuito3a BGP. Ynpasnenune mapmpyramu B BGP. Arperanms 8 BGP-4. TP/T

nuro3a (BGP).

Moanepxkka HSRP  mexny nmBymst  unrepdeiicamun  VRF,
Kondurypuposanue BupTyansHbIX yacTHEIX cereit (VPN).




kookBuyM (K), rectupoBanue (T), BeinmonaHeHue npaktudeckux 3aganuit (I113).

2.3.2 IlpakTu4yeckue 3aHATHS.

16. AcCTHeKThI KauecTBa TeJICKOMMYHHMKAIMOHHBIX yciyr. CornamieHue 00
ypoBHe oOcxiyxuBaHusi. [lapamerpbl KadecTBa OOCITY>KHBaHUS
BBenenue B kauecTBO . 9
MYJIbTUMEANHHOTO Tpaduka B ceTsx. lIpakTWdeckuil moaxox K JIP/T
obeayxusanns (Qos). obecrieuenno QoS Ha marucTpaisx. Mexanu3mbsl QoS B ONTHYECKUX
IP cersx.
17.|ApxuTeKTypa ONTHYECKUX |AKTUBHBIE ~ TEXHOJIOTMHM  ONTHYECKOTO  AOCTyma. EeXHOJOTHy KP
cereil noctyna FTTXu  |macCUBHBIX ONTHYECKHUX CETEM.
PON.
18. OCHOBBI TEXHOJIOTHH: YaCTOTHBIH IJIaH, 0030p KOMIIOHEHTOB, AU3aiH
cetn. O030p MYJIBTHCEPBUCHBIX TPaHCIOPTHHIX IuiatdopMm (MSTP)
MynbsturekcupoBanue ¢ (nopnepxusaromux DWDM. TecrupoBaHue ONTHYECKUX CUCTEM KP/II3
pa3IeICHUEM IO JIMHE  |CBSA3M M OLECHKA 3aTPaT Ha OPTraHHU3aLMI0 TECTUPOBaHus. ['HOpuIHbIC
BoHbl (WDM). OTDM u WDM cucremsl. Pacu€T MaKCUMalbHBIX JIJIHH
pereHepanMoOHHBIX YU4aCTKOB IS HIU(PPOBBIX BOJOKOHHO-ONTHYECKUX
cucreM nepenaun DWDM pasmmanoit nepapxun STM.

20. |Mopaens nomex s I'naz-nuarpamma, kooddunment OuroBbix  ommbok. Pacuer
TIPOCKTUPOBAHUSA U Tiia3guarpaMMBel. MeTtonoiorus TEXHHUKO-2KOHOMHYECKOTO
OLCHKH 3 (EKTHBHOCTH TECTUPOBAHHUSI ONITUYECKUX CHCTEM CBA3H KP/I13
pabotel ['MraGUTHBIX
CHUCTEM ONTUYECKOU CBSA3U

21.|Komnonentst NG SDH  |(mpeumymiectBo GFP mo cpaBuennio ¢ HDLC; VCAT, LCAS).

Texnonorus RPR: Tomonorust, MAC ypoBeHb, U3ydeHHE TOIOIOTUH
U 3alllWTa, yIpaBleHUE Monocoid u Qos, alrOPUTM CIPaBEATHBOIO
JIOCTyTIA.

22. |ITopsmok BBOzIA B Iopsmok BBOJA B 9KCILUTyaTallUI0 BOJOKOHHO-ONTHYECKHMX JIMHUH
9KCIUTyaTaIHIo CBA3U m
BOJIOKOHHO-ONITHYECKUX
JIMHUH CBSI3U

23.|AtMocdepHbie Anmnapatypa aTMOC(EpHBIX ONTHYECKUX JHHUI NepeJadyd U METOIbI
ONTUYECKHE JINHUH e¢ xmaccudukammu. Kosddumment roroBHOcTH armocdepHOTrO KP
nepenaqn (OFS) kanana AOJIIT u MmeTozpl ero onpeaeneHus.

24.|CtpyKTypa OTZIENIOB OpraHu3anyoHHas CTPYKTypa omneparopa CBs3H. OQQEeKTHBHOE
npoBaiiepa ciyx0: B3auMoJieiicTBHe  MeXIy  oTAenaMHM. beHuMapKuHr  ciayxO0
METO/IbI B3aUMOJICHCTBHS |ayTCOPCHHTAa HHTEIPUPOBAaHHBIX B pabOTy omeparopa CBs3U IPH 3
C TEXHUYECKHUMH ayTCOPCHHIE CETEH CBA3M.

MOJIpa3 eI HUSIMH
OpTraHU3aIHH.

25. |Tlopsiok perreHust Ornpenenenre CyTy 3asBOK Ha BOCCTaHOBIEHHE PabOTOCIIOCOOHOCTH,
BOIPOCOB OPraHHU3allMU B |CBSI3aHHOW C MPOOJIeMO (PYHKIIHOHUPOBAHHUS CHCTEMBI (BICKYIICH 32
pamKax co0Olf HEeNOCTYHHOCTh CHUCTEMBI WM HEBO3MOXKHOCTH PabOTHI
nH(pOpMaMOHHOTO MOJIb30BATEIICH; BIIEKyIIEH 3a 000 HEBO3MOXKHOCTH BBINOJIHEHHS
B3aUMOJICHCTBUS B OJTHOI MIJIM HECKOJIBKUX ee (DYHKLUiA, yXy/IIeHne KadectBa paboThl,
cUCTeMe, Ha IpUMepe HampuMep, 3aMeJieHHe, HeOOXOAMMOCTb JOTOJTHUTENBHBIX PYYHBIX JIP
HHTEPHET CEPBUC JISWCTBHI) C LIENBIO BBISIBICHNS aBAPUHHBIX OOBEKTOB CETH CBSI3H.
nposaijepa.

3ammra mabopatopuoit paboter (JIP), pacuerHo-rpaduueckoro 3amanus (PI'3),

HaumeHnoBanue paszgena . ®dopma TeKyIero
Ne TeMaTuka NpakTUUECKUX 3aHATUI
KOHTPOJIS
1 2 3 4




. |IludppoBoii curHa 1 0COOEHHOCTH €T0
MOJTYYEHHSI: aITOPUTMBI B METOIBI
urQpoBoiil 00pabOTKU CUTHATIOB B
OCII nuHeiHOE W HeTTMHEHHOE
KOJMpOBaHHE

JUCKpPETU3aLHs, KBAHTOBAHUE u
koaupoBanue; rpynmnosoii MKM curnan.
I'pynnoBoit UKM curHan — BpeMeHHOe
TpymnIooopazoBaHue i3
MYJIBTUIIIIEKCUPOBAHUE. PaznocTHBIE
MeTo.1bI POpPMHUPOBAHMS IUPPOBOTO CHI'HANA
(AIM, AIKM).

KP/TI3

" | Anroput™b1 hOPMHPOBAHHS KOJIOB,
HamboIee MIPOKO
UCIIONB3yEMbIE B IPaKTHKE

BOCII

(ytmHElHBIC u CTBIKOBBIE KOJBI
obopynosanus): AMI, CMI, HDB-3, mBnB,
BIF, Munnepa u np. OueHka mapameTpoB
JIMHEHHBIX KOJOB: M30BITOYHOCTB, TEKYIIas
dpoBast CymMma, SJHEPTeTHIECKUI CIEKTD.

KP/TI3

[Tne3noxponHast nudposas uepapxus
(PDH).

ITocTpoeHue uKIa NEPBUYHOTO ITH(PPOBOTO
noroka  El.  Cucrempl  mepBUYHOTO
rpynnoobpasoanus  PDH.  Cranpaprs
mudpoBoro  rpymmoobpasoBanus  PDH.
CTpykTypHass cXeMa MYJbTUILUICKCOPOB.
CeteBoe 00opyI0OBaHUE.

KP/TI3

Pacuer
ydacTka.

JJIMHBL ~ PETrCHCPALUOHHOTO

Bbluncnenue  JUIMHBL  pPEreHEpalluOHHOIO
y4acTKa JHMMHTHPOBAHHOM  3aTyXaHHEM.
Bbluncnenue  JUIMHBL  pPEreHEpalluOHHOIO
Y4acTKa JUMUTHUPOBAHHOU JUCIIEPCUEH.

KP/TI3

Crex npotoxonoB TCP/IP u
IPanpecanus.

Anpeca ceru Ethernet. Knaccer 1P-angpecos
(IPv4). CpaBHeHue npotokonoB [Pv4 u IPv6.
[IpucBoenne IP-agpecoB (cratuueckoe, MO
npotokory RARP, DHCP, BOOTP).
3HaKOMCTBO c TIPOTOKOJIAMH
npeobpaszoBanms agpecoB ARP.

KP/JIP/T/U3

MapmipyTusanus 1 IpOTOKOJIBI
MapuIpyTH3aLNH.

MappyTtusupyemsie MIPOTOKOJIBL.
IIporokousl IP-mapmpyTuzanuu. Mexanuszm
CO3/1aHUs  TIOZCETEN. Beenenue B
pacrpenenéHHyIo CeTb.
Mapupytuzaropsl.  OCHOBBI
MapIIpyTH3aTOpaMH Ha OCHOBE
00opynoBaHuUs (bupmbt Cisco.
Oneparnmonnas cucrema Cisco 10S. 3amyck
u KOHQHUTypHUpOBaHHE uHTEepdeicoB
MapmpyTtuzatopa.  Hactpoiika  3amuThl
MmappytuzaTopa. OGHapyKeHHe COCeIHUX
YCTPOHCTB M  MOJKIIOUYEHHE K  HHUM.
[Iporokon

CDP. Co3manne u
COEJITHEHUSL.
CraTtuueckas

paboTel ¢

mpoBepka  telnet-
mapmpyruszamus.  O630p
JMHAMHYECKOH MapHIpyTH3ALUH u
MIPOTOKOJIOB MapuIpyTH3aLnH.
JIMCTaHITMOHHO-BEKTOPHBIE TPOTOKOJIBI —
RIP, IGRP wux koH}urypupoBaHue.
Yupasisromue coo0IeHS CTeKa
npotokosios TCP/IP. TIIporoxon ICMP.
[Mpunnun padotsr npotokonoB TCP n UDP.
ITopte! TpaHcropTHOTO ypoBHS. CpaBHEHHE
MAC-, IP- ampecoB W HOMEpPOB IOPTOB.
Mexanm3m paboTsl mpoTokosa ARP.

JIP/T/N3




OCHOBBI KOMMYTaluu,

IIPOMEKYTOUHONW MapHIpyTU3aIHH,
MOHATHE BUPTYyanbHBIX ceTed VLAN.

Mapmpytuzamus mo agpecam 0e3 KIaccos.
Anpecauus CIDR. Hcnons3oBanue macok
mojcetd mnepeMeHHoi gmuHBl  (VLSM).
Hcnonp3oBanne macok VLSM mportoxonom
RIPv2. TIIporokon OSPF, ocHOBHbIE
TIOHSATHS, KOH(UTYpUPOBaHHE.
KoMMmyTatopsl ceteil M uepapxuyeckoe
poeKTHpoBaHue ceTH. KoHpurypupoanue
KOMMYTaTOpOB c ¢byHKIHIEH
Mapmpytu3anun.  Pabora ¢ tabmmmeit
MACanpecoB.  IIpoToKonT  CBS3YIOIIETO
nepesa STP.

KP/JIP/T/N3

[lepBoHayanbHass  HAcTpoiika KOMMYTaTOpPOB
Catalyst moj ympaBieHHEM  ONEpalMOHHOM
cucrembl [10S. IllupokoBemaTenbHble JOMEHBI B
cersix VLAN. Kondurypuposanne VLAN.
Maructpanbubiii npotokon VLAN.

IToctpoenue cereit SDH
(anmapatypa OCII ans
Pa3IMYHBIX yYACTKOB CETH).

Tomnonorus ceTel, pE3EpBUPOBAHME.
CrpykTypHas cxema MynbTHIiekcopa SDH.
CemeiictBo o6opynoBaanss SDH. ObopymoBanue
SDH Pa3IMYHBIX [IPOU3BOJUTENEH.
Paguoperneiinsie u ciryTHUKOBBIE cucTeMbl SDH.
Mertons! ynpasnenus cetbto SDH.

KP

O yHKIHUOHAJIBHBIE 3JIEMEHTHI
ONTHYECKOHN CETH

HWcrouHukn ¥ OpUEMHUKM  ONTHYECKOTO
U3IIy4eHUs1 B TEICKOMMYHUKALIMOHHBIX CETAX.
Monynsanus W IeMOIYJSAUMsS ~ ONTHYECKOU
Hecymed. OnTu4ecKkre yCUIUTENH — UCTOYHUKU
nrymMa M AMHAMHYECKMH auama3oH. Onrudeckue
(UIBTPBI,  OUPKYIATOPHL,  H30IATOPHl |
aTTEHIOATOPBI. (MeTronbl MOIYISAIMU |
JIEMOYJIALIUU ONTHYECKOH HECyIlEeH,
CIEKTpallbHOE M BPEMEHHOE  paszelieHue
ONTUYECKUX CTBOJIOB; NPUHIUIBI pEreHepanuu
CUTHAJIOB, OCHOBHBIE Y3JIbI PETEHEPATOPOB;
ONTHYECKNE YCUIIUTEIH;).

KP

10.

OCHOBHBIE 3JIEMEHTHI pacdyeTa u
npoektupoBanue cereit SDH

Cxema  opranmzanuu  cetd.  KomudecTBo
KOMITOHEHTHBIX TTOTOKOB MEXIy y3iaamu. Beioop
CKOPOCTEH Tiepesiaun arperaTHbIX TTOTOKOB, THITBI
MYJIbTUIIIEKCOPOB, KpPOCC-KOHHEKTOB "
JTUHEHHOTO 000pYIOBaHMUS B Y3/1aX, ONTHYECKOTO
kaOensi. BrIOOp cXeMBl 3amIMTBI B CeTH M €
obocHoBanme. CxeMa CHHXpoOHH3anHWd. Bribop
o00opynoBaHuUs SDH IS peanuzanuu
MIPOCKTHPYEMOMH CETH. Kommekrarus
000pyIOBaHMUS. Pacuer JUTHHBI
pPETreHepaIiOHHOTO yYacTKa C y4YeTOM JaHHBIX
anmapartypbl 1 kabes.

KP/IT3

11.

IIpoToxosibl B3auMOI€UCTBUS
Mexy cetsimu IPv4 u IPvo.

Crparerun cocymectBoBanuss IPv6 u IPv4,
Tyuemu NAT-PT, ISATAP, Teredo.

Tynenuposanue IPv6 B IPv4. JIBoitHOH cTek.

JIP/T




12.

CTpyKTypa U peann3anus

CrpykTypa W  peamu3allsi  COBPEMEHHOM
texHojorun MPLS (cTrek MeTOK, MHKATCYISAIUsS
metoxk, FEC, LDP, RSVP). Kommyramus wu
cTpykTypa MPLS (mpuHIATIEL pabOTHI, 3JIEMEHTHI
LSR, npotokon pacmnpoctpanenus metok LDR).
Bupryaneneie yactueie cetn (VPN). VPN-ceru

COBPEMEHHOMN TEXHOJIOTUH Ha OCHOBE KOMMYTalluu MPLS. JIP/T
MPLS. Kondurypuposanne VPN-cerei MPLS,

CO3ZIaHHBIX HAa OCHOBE MapIIPyTHU3aTOPOB.

DneMeHTHl nepepactpeneieHus norokoe MPLS

(tyamemn  LSP, TE-tymmemn). Ilognmepxka

Mexaan3mMoB Qos B VPN-ceTsix MPLS.

13. |ApxuTeKTYpa ONITHIECKUX AKTHBHBIC TEXHOJIOTHH OINTHYECKOTO JIOCTYIIA. KP
cereit gocryna FTTx m PON. | TexHOIOTHH MACCHBHBIX ONTHYECKUX CETEH.

14. OCHOBBI TEXHOJIOTHH: YaCTOTHBINA IUIaH, 0030p
MynbTUIIEKCUPOBAHUE C N

KOMITOHEHTOB, Iu3aiiH CETH. 0630p
pazlieneHueM Mo JIMHE BOJHbI KP/TI3
MYJbTHCEPBHUCHBIX TPAHCHOPTHBIX IIaTdopMm
(WDM).
(MSTP) moxnep:xusatormmx DWDM.
TecTupoBaHue ONTUYECKUX CUCTEM CBS3U U
OIICHKAa 3aTpaT Ha OpPTaHM3AIUI0 TECTUPOBAHUS.
I'mopunasie OTDM u WDM cuctemsr. Pacuér
MaKCUMaJIbHBIX JUTHH pereHepaIMoOHHbIX
YYaCTKOB JIJIsI IIU(POBBIX BOJIOKOHHO-ONTHYECKUAX
cuctem nepegaun DWDM paznuuHoil nepapxuu
STM.

15. [Mozxens moMex st I'maz-muarpamMa, ko3 ummeHT OHMTOBBIX
IIPOCKTMPOBAHKA M OLICHKH omubok. Pacuet rmaz-guarpammel. MeTogonorus KP/IT3
¢ dexTrBHOCTH PadOTHI TEXHUKO-IKOHOMHYECKOTO TECTUPOBaHUS
I'urabuTHBIX CHCTEM OIITHYECKUX CHCTEM CBA3H
ONTHUYECKOH CBS3H

16. [[Topsimok BBOIIA B ITopsanox BBOJA B JKCIUTyaTalHUIo
9KCILTYaTaIHIO BOJIOKOHHOONITUYECKHX JITHAN CBSI3U 3
BOJIOKOHHOONTHIECCKHUX JTMHHN
CBSI3U

17. |CtpykTypa OTAenoB OpraHuzaioHHasl CTPyKTypa ofepaTopa CBS3U.

MIpoBaiifiepa Cyx0: METOIbI DddexrusHoE B3aNMO/IEHCTBHE MEXIY
B3aHMOJICHCTBHSA C ornenamu. beHumapkuHT CIy)0 ayTcopcuHTa
TEXHUYECKUMU WHTETPUPOBAHHEIX B paboTy omepaTopa CBS3H
MO/Ipa3IeNIeHUSMHU NP ayTCOPCHHTE CETEH CBA3M 113
OpraHu3aIuy.
18 OmnpeneneHre CyTH 3asBOK Ha BOCCTAaHOBJICHHE
paboTOCIOCOOHOCTH, CBS3aHHOW C TpoOIEeMOi
0 (OYHKIMOHHPOBAaHUS CHCTEMBI (BJICKyIIEH 3a
OPSZIOK PEIICHHUS BOIPOCOB .
PALOK p p coboit HEJIOCTYITHOCTh CUCTEMBI WIH
OpraHu3aIui B paMKax N
HEBO3MOXXHOCTh paboThI MoJIb30BaTeIei;
HHPOPMAINOHHOTO . .
M BJICKYIIIEH 32 OO0 HEBO3MOKHOCTH BHITTOTHCHHUS
B3aUMO/JICHCTBUS B CHUCTEME, Ha . 9
OJTHOM WJTM HECKOJIbKHX €€ (DYHKIINH, YXYIIIeHUES
IIpUMEpe UHTEPHET CEPBUC A 6 bynxumit, yxyn TP
y KauecTBa paboOTHI, HaIpUMeE 3aMeJICHue
npoBanzepa . p i p P, A i
HEOOXOJUMOCTh  JIOTIOJIHUTEIBHBIX  PYYHBIX
JNEHCTBUH) C UENbIO0 BBIIBICHUS aBapUHHBIX
00BEKTOB CETH CBS3H.
2.3.3 JIaGopaTopHbIe 3aHATHS.
HaumenoBanue ®dopma TeKyIero
Ne HanmenoBanue mabopaTOpHBIX padoOT

paszena

KOHTPOJIA




1 2 3 4
1 6-8 IP appecarmus (¢ HCTIONb30BAHHEM VLSM). ba3zoBbie KOMaHABl |TEXHUYECKHHA OTUET TIO
HacTpoiiku Mapuipytusaropos Cisco. nabopaTopHBIM paboTam
Hactpoiika mapmpytusnpyemsix ceteif. Cratudeckas TEXHUYECKUM OTUET O
2. 9,10 mapmpytusanus. [Ipotokon mapmpyTtusamun RIP. IIpotokon — [mabopaTopHsIM paboTam
Mapupytuzanuu OSPF.
3 10 BazoBsie koMaHIBI HACTPOIKH KOMMyTaTopoB Catalyst. TEXHUYECKUH OTUET 1O
Kongurypuporanne VLAN. nmabopaToOpHEIM paboTam
n 11 Mertons! Tpancsmuu [P agpecoB NAT (craTmueckas, TEXHUYECKHUI OTYET 110
quHamudeckasi). TpaHcnsnus agpecoB ¢ Homepamu nopToB PAT [mabopatopHsiM pabotam
Kondurypuposanue mapmpyruzannu Mexxay VLAN-ceTsiMu,  |TeXHHYECKHH OTYET O
5. 11 HacTpolKa CIUCKOB JlocTyna (access-list) Ha n1abopaTopHBIM paboTam
MapIIpyTHu3aTopax.
6. 6-11 MeTob! yAaIEHHOTO yIIPABICHUS 1 MOHUTOPUHTA PAa0OTHl I |TEXHHYECKHUH OTUYET IO
CTaTHCTHKH 000PYIOBaHUS CBSI3H, BEICHNUE JIOTHPOBAHUSI. nabopaTopHBIM paboTam
7. 6-11,18 bazoBas HacTpolika npoTokoia BGP-4 TEXHITHECKIH OTHET 1O
n1abopaTopHbBIM paboTam
8. 6-11,18 [Tpumenenue atpudyra «Bec» mpu Mapuipyrusanuu B BGP TEXHITICCKITH OTHET 1O
nmabopaTopHEIM paboTam
9. 6-11,18 IIprmenenwne ommun BGP «aepHEIii Xx0m». TCXHITICCKIH OTHCT 1O
nmabopaTOpHEIM paboTam
10. 6-11.18.20 OunbTpanys MapIpyToB ¢ MOMOIIBIO CIHCKOB YIIPABICHUS TEXHUYECKUH OTUET T10
” JIOCTYIIOM U TIPE(HKC JTUCTOB nabopaTopHBIM paboTam
11. 6-11,20 [IprMeHeHHE «IEPHBIX OBIP» B MAPIIPYTH3AMNN IS 3aIIUTHI OT |[TEXHUYECKUN OTIET 110
DDOS-atak 71abopaTOpHBIM paboTaM
12 6-11.17-19 Kongurypupoatnue cetu Ha ocHOBe npoTokojoB BGP u MPLS.|rexHuyeckuii oT4€T 1o
' nabopaTopHBIM paboTamM
13. 6-11,19  |Any transport over MPLS — ATOM TEXHITICCKHI OTHCT 11O
n1abopaTopHBIM paboTamM
14, 19 VYcrpanenune npobirem npu moctpoeHnn VPN L3 cerelt Ha TEXHUYECKUH OTUET MO
ocHose MPLS nabopaTopHBIM paboTam
15. 6-11,20 VYnpasnenue TpadhUKOM Ha OCHOBE MOJIUTHKH MapIIpyTH3ALUN TEXHITHCCIHH OTHET TO
nabopaTopHbIM paboTaMm
16. 6-11,20 OCHOBBI MHOT'0QIPECHOM MapIIpyTH3aLUU TEXTIHCCKHH OTHET 1O
nabopaTopHBIM paboTamM
27,28 Omnpenenenne cyTH 3asBOK Ha BOCCTAHOBJICHHE TEXHUYECKHUIl OTUET 110
17. paboTOCIIOCOOHOCTH, CBSI3aHHOH ¢ TIPOOIeMOi 71abopaTopHEIM paboTam
(yHKIIMOHMPOBAHHUS CUCTEMBI

«TepeBEPHYTOr0 OOYUEHHS» B pEXKHUME JUCKYCCHOHHO-OPUEHTUPOBAHHOTO MEPEBEPHYTOTO
Kjlacca WM BHUPTYaJbHOTO MEPEBEPHYTOrO0 KJlacca: JHUCTAHIMOHHBIE 00pa3oBaTENbHbIE
TEXHOJIOTHH (JIEKTPOHHOE 00y4deHue) B (opMe CMENIaHHOTO OOy4YeHHsl, OCHOBAHHOTO Ha
COYETaHUM OYHOTO OOy4YeHHsS] M OOYy4YeHUsT KOMIBIOTEPHBIMU CPEJICTBAMH, BKIIOYAIOIIUMHU
HEKOTOpBIE acmleKThl B (popMare mauctaHmuoHHOro odydeHus B coorBerctBun ¢ ®I'OC BO. B
YCJIOBHSIX Pa3BUTHUS AJIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTEIBHON Cpeabl By3a B KaueCTBE
yrnpasieHus o0ydeHneM BriOpana matdopma Moodle, oqHako, COBMECTHO C HEH JUTsl CO3/TaHUS U

nyOIMKalM KOHTEHTa U Y4eOHBIX OOBEKTOB HCHOJB3YIOTCS: CIyK0a BHJEO TPAaHCISAIUU

[Ipy wW3ydYeHWM AUCUUILIMHBI

MOI'yT HPHUMCHATCA HCKOTOPBIC ACICKThI

Microsoft Stream 1 HUHCTpYMEHT U1 KOMMYHHKAIMK U 00paTHOH cBsi3u Microsoft Teams.

MOACIN



2.3.4 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (nmpoekTos) 1.

3amurta BOJIC OT 371€KTpOMarHUTHOTO BIIUSIHUA.

2.

&

© N o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24,
25.
26.
27.

28.

29.
30.
31.
32.

33.
34.

IIpoekTupoBaHue, U3rOTOBICHHE M OKCIEPUMEHTAJIbHOE HCCIEIOBAHUE DIIEMEHTOB
MHTETrpaJIbHON ONTUKHU JUI TEJIEKOMMYHUKALMOHHBIX U CEHCOPHBIX CHCTEM.
[IpoexkTupoBaHUE ONTUYECKUX CETEU CBSI3H.

Pazpa0oTka nogonTUManbHbIX aITOPUTMOB 00PaOOTKH CUTHAIOB B OECIIPOBOAHBIX CUCTEMAX.
Pazpabotka cTaTucTHUECKUX MOJeIIeH JUIsl HCCIIeI0BAaHMs ITPOLECCOB 0OPAaOOTKU CUTHAJIOB B
0eCIPOBOJIHBIX CUCTEMAX.

[udpossie cucTeMBbl YIIpaBICHHUS U KOHTPOJISL.

TenekoMMyHHUKaIIMOHHBIE TEXHOJIOTHH.

W3rorosneHue u ucciaeoBaHne GyHKINOHAIbHBIX 3JIEMEHTOB ONTHUECKON CEeTH.

Mertoap! nepenaun 1 00pabOTKH TUCKPETHBIX CUTHAJIOB.

YuciaeHHOe MOJAEIMPOBAHUE TEXHOJOTMM M3TrOTOBJIEHUS (YHKIHMOHAJIBHBIX 3JEMEHTOB
OIITUYECKOM CETH.

Bo010KOHHO-0NTUYECKHE JTMHUU CBA3H.

OCHOBHBIE JIEMEHTHI pacueTa U MPOCKTUPOBAHUE CETEH.

ITopsaokx BBOA B 9KCILIyaTalMI0 BOJIOKOHHO-ONTHYECKUX JIMHUH CBSI3U

Ilepenaun rosocoBbIX COOOIIEHH Yepe3 CeTh C MAKETHOW KOMMYTaLueH.

MonenupoBanue (HyHKIMOHHUPOBAHUS TEICKOMMYHUKAMOHHBIX CHCTEM.

CnexrpanbHasg 00paboTKa NEPUOIUYECKUX CUTHAIOB MaJION JUTUTEIbHOCTH
IIpoexkTupoBaHye 30HOBOM BOJOKOHHO-ONTUYECKOM JINHUU CBS3H

N3rotoBnenune uHTerpaibHO-onTUYECKUX pazpersureneil 1ius BOJIC

PexkoHCTpyKLMS MarucTpajibHbIX JIMHUNA TOPOACKOH TeneoHHOM ceTn

3amuTa 30HOBOM  BOJIOKOHHO-ONTHUYECKOW JIMHUM CBA3M OT BIMSAHHA  BHEIIHUX
IEKTPOMAarHUTHBIX TOJIEH

[IpoektupoBanne DWDM-cereii cBsA3n

Metonel  pacuéra  XapakTEpUCTUK  HAIlPaBJICHHBIX ~ OTBETBJICHMH  HAa  OCHOBE
MHTErPAIbHOONTHYECKUX BOJIHOBOJOB

[TpoexTrpoBaHKE TOPOJICKUX CeTeH CBsA3M ¢ MpuMeHeHueM obopynosanus CWDM
HccenenoBanue onTUMaIBHBIX METOI0B MOAYJISIIUNA B ONITUYECKUX CUCTEMAX CBSI3HU
HccenepoBanue Moaenu peanus3aluy BUPTYaIbHbIX YaCTHBIX CEeTEH

O6paboTka coobmenuii B ceTsix NGN

Meroasl OnMCaHHs W OCHOBHBIE XAapaKTEpUCTUKU CUTHAJIOB C HMMIYJIbCHO-KOJIOBOM
MOYJISIUAEH

HccnegoBanne CuCTEM TEICKOMMYHUKALMOHHOIO IO3UIMOHUPOBAHUA C  YAAJICHHBIM
MOHHUTOPUHIOM

Meroas! pean3aliu MHOT0aApECHON MapIIPYTU3aLMU B TOPOJICKON CETH IIpoBaiiaepa
VYnpaiieHue 1 KOHTPOJIb TpaduKa B CETAX MATOr0 MOKOJIEHUS

OCHOBBI IOCTPOEHUS CUCTEM cUTHaIM3auuu Ne 7

Pa3pabotka metoauku TectupoBanus cereir PON ¢ ucnonp3oBanuem pedaexkromerpa JDSU
MTS 4000

[IInpokononocHseIi noctymn Ha cetax Tdoll.

Opranuszanus ctpoutensctsa BOJIC.



2.4 TlepeyeHb y4eOHO-METOAMYECKOr0 OOecreYeHUs VISl CAMOCTOATENbHON padoThI
00y4aroIuXCcH M0 JUCUMILIMHE (MOTYJII0)

MGTO[[I/I‘-IGCKI/IC yKa3aH1/151 I10 BBIIIOJIHCHUIO KprOBbIX HpOGKTOBI
https://kubsu.ru/ru/ftf/trebovaniya-k-oformleniyu-vkr-i-kursovyh-rabot-magisterskih-dissertaciy

HepequL y‘-Ie6HO'MeTOZ[I/I’~IeCKOFO obecneueHus JUCHUIIIIUHBI I10

Ne Bug CPC o
BBITIOJTHEHUIO CAMOCTOSTEIEHOW PaOOTHI
1 |[Ipopabotka y4eOHOTO 1. Meroanyeckue yka3aHHsS IO OpPraHU3AlUH CaMOCTOSITCIBHON padOThI
(TeOpETHIECKOTO CTYACHTOB, yTBEP)KACHHBIE KadeApOr ONMTOINEKTPOHUKH, MPOTOKOI Ne 6
MaTepHaia), OAroTOBKa K ot «01» maprta 2017r.

TEKYIICH H MPOMEKYTOUHOI 2. Cetu u cucTeMsl nepeayn HHGOopMAIUU: TeNeKOMMYHUKAI[MOHHBIE CETH/
mox pea. K. E. Cawmyiimoa https://urait.ru/book/seti-i-sistemy-
peredachiinformacii-telekommunikacionnye-seti-398685

3. Topmuenko, B.H. MHorokaHaipHBIE TEJIEKOMMYHUKAITHOHHBIE CHCTEMBL.
Mockga: I'opsiuas nmunus-Tenexom, https://e.lanbook.com/book/11830.

4. BunokypoB, B.M. Iludpossie CUCTEMBI rnepenadyu
http://biblioclub.ru/index.php?page=book&id=209018

5. BmacoB U.U. Texnuueckasi TUarHOCTHKA COBPEMEHHBIX ITU(PPOBHIX CeTEH
cBs3u. OCHOBHBIE NPUHIOMIBI M TEXHHYECKHE CPEICTBA H3MEPEHUI
mapameTpos niepenaqdu g ceteirt PDH, SDH, IP, Ethernet u ATM

aTTecTanuu (3a4€ry, TecTaM
1 BOIIpOCaM)

6. TenekomMMyHUKallMOHHBIE cucteMbl u cetn: B 3 Ttomax. Tom 3.
MyinbTuCEpBUCHBIE ceTH / B.B. Bemuuko Mocksa
https://e.lanbook.com/book/64092.

7. Onruueckue TeleKOMMYyHHKaloHHele cuctembl / B.H. Topamenko.
https://e.lanbook.com/book/5147.

8. IllapanroBmuy, C.H. MHOTrOBOTHOBEIE ONTHYECKHE CHCTEMBI CBS3U
http://biblioclub.ru/index.php?page=book&id=480597

3 |logroroBka K BbImoaHeHUIO |1 MeTtoandeckue yKa3aHHs 10 OPraHU3alUH CaMOCTOSTEIbHON
71ab0paTOPHBIX PadoT. paboTHI CTYICHTOB, YTBEP KICHHBIC Kaheqpoil ONTO3IEKTPOHNKH, TIPOTOKOI
OdopmieHne TEXHIIECKOTO |No 6 ot «01» mapTta 2017T.
0T4&Ta 110 JIA00PATOPHBIM 2. Meroarueckne peKOMEHIAINH, ONMCAHKS ¥ 3aaHusI K IIPOBEIECHHIO
paboram. Ma00paTOPHBIX pabOT pa3MEIeHBI B 3JICKTPOHHOM

uHpOPMAMOHHO00pa30BaTeIbHOM cpeae MoayabHOro JJuHaMu4eckoro
O6yuenus KyoI'Y https://moodle.kubsu.ru/enrol/index.php?id=372

3. Onruueckue nuppoBbIe TENEKOMMYHHUKAIIIOHHBIE CUCTEMBI:
nabopatopuslii mpaktukyMm. / A.C. Jlesuenko, B.B. Cirocaperckuii, H.A.
SxoBenko/ ISBN 978-5-8209-0872-9 Kpacunonap. Kybanckuii roc. yH-T,
2013. Y.1:BBeneHue B TEXHOJIOTHIO IIU(POBBIX TEIEKOMMYHUKAIIMOHHBIX
cereit TCP/IP. 82c.

4. Onrnueckue OUQPPOBBIE TEIEKOMMYHHKAIIMOHHBIE CHCTEMBI:
naboparopusiit npaktukyM. / A.C. Jleuenko, E.A. JlaBpenTthena, 0. A.
Tuxonoa, H.A. SlkoBenko/ Kpacronmap. Kybanckwii roc. yH-T, 2013. U.2:
OcHOBHI pabOTHI pacIpeeieHHBIX ceTell Ha 0a3e mpoTokooB BGP u MPLS
153c.

Y4yeOHO-METOANYECKHUE MaTepUualbl ISl CaMOCTOSITEIPHOW pabOThl OOYyYaIOIMIUXCS W3
YHUCiIa MTHBAJIUIOB U JIMI] C OTPAHNYEHHBIMUA BO3MOKHOCTAMH 3710p0oBbs (OB3) nmpenocrassitores
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUITHS HH(POpMALIUU:

JIJIsL I ¢ HApYIICHUSIMH 3PCHUS:

— B meyaTHOU hopMe YBEeITUYEHHBIM IpudTOM, — B hopme JIeKTpOHHOTO AOKyMeHTa, Jliist

JIUI] C HAPYIICHUSIMH CITyXa!
— B TIe4aTHOM opme,
— B popMe PIEKTPOHHOTO IOKYMEHTA.
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JUst TUn ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B Ie4aTHoi (opme,

— B (popMe 2IEeKTPOHHOTO TOKYMEHTa, — B hopMe ayanodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETH3WPOBaH B 3aBUCHMOCTH OT KOHTHMHICHTA
oOydJaronuxcs.

3. OOpa3oBaTe/ibHbIe TEXHOJOTMH, NPHMEHsieMble IPH OCBOCHHMH JUCHUIINHBI
(Mmomyuis)

[Tpu u3yyeHnH AUCUUIUIMHBI IPOBOISATCS CIEAYIONINE BUIbI yIEOHBIX 3aHATUN U palboT:
JEKLUY, NMPAKTUUYECKUE 3aHSTHs, JAOMAIIHHME 3aJaHMsl, TECTUPOBAHHUE, 3alIUTa J1a00paTOPHBIX
paboT, KOHCYJNbTALMU C IPENOJABATEIIEM, CAMOCTOSTENbHAs padoTa CTYJEHTOB (M3ydEHHE
TEOPETUYECKOr0 MaTepuana, IOATOTOBKAa K IPAKTUYECKMMM 3aHATHAM, IOATOTOBKA K
7a00paTOPHBIM 3aHATHUSAM, BBINOJIHEHHE IOMALIHMX 3aJaHUM, MOATOTOBKA K TECTHPOBAHUIO,
3a4eTy U 3K3aMEHY).

Jlis npoBeieHN s YaCTH JIEKIIMOHHBIX 3aHATHI UCIIOJIb3YIOTCS MYJIbTUMEINNHBIE CPEICTBA
BOCIIPOU3BEICHUSI AaKTUBHOTO COJICPKUMOTI'0 (3aHATUS B MHTEPAKTUBHON (hopMe), TO3BOJISAIOIIETO
CTYAEHTY BOCIPUHMMATh 0COOEHHOCTH M3y4aeMOM JUCLUIUIMHBL, UTPAIOIUE PEIIAOLIYI0 POJIb B
NOHMMAaHUH U BOCIPHUATHH, a TaK k€ B (POPMHPOBAHUHU MPO(PECCHOHANBHBIX KoMmreTeHmi. 1o
pAoy TEeM JUCUUIUIMHBI JIEKIUH OPOXOJUT B KiaccuueckoM crtuie. CTyaeHTy B pexuMe
CaMOCTOSITENIbHON paboThl PEKOMEHIYETCSI U3yUEHHE KOPOTKOMETPa)KHbIX BUJEO(PPAarMEHTHI 110
M3Y4aEeMbIM BOIIPOCAM.

[Tpu npoBeneHNN MPAKTUUECKUX 3aHSITUA MOXKET UCII0JIb30BAThCS JIOCKA, /ISl PaCUeTOB U
aHaJM3a JAHHBIX MOTYT IIPUMEHSTBHCS JOIOJIHUTEIbHBIE CIIpaBOYHble Marepuansl. Ha
NPAaKTUYECKUX 3aHATHSX CHUCTEMaTH4YecKd ydeOHas Tpymmna AEIUTcs Ha HOArpynmsl mno 5-7
yenoBeka. Kaxmoil moarpynmne BbIJAIOTCS CBOM MCXOIHBIX JAHHBIE K PaccMaTpUBacMbIM Ha
3aHATUM 3ajadaM. PemeHuwe 3amaun rpynna myoauuHo 3amuinaer. [Ipy BO3HUKHOBEHHMH
TPYAHOCTEN MPENOJaBaTeNb IIOMOTaeT rpynnaM B JOCTH)KEHUH MOJIOKUTEIBLHOTO pe3yapraTa. B
X0/Ie IPOBEPKU MPOMEKYTOUHBIX Pe3yIbTaTOB, IOUCKA U UCIIPABICHHS OLIMOOK, OCYIIECTBISAETCS
MHTEPAKTUBHOE B3aUMOJECHCTBHE BCEX YUACTHUKOB 3aHATHS.

[Ipu mnpoBeaeHHH 1aOOPATOPHBIX pabdOT KaXKIbld CTYIEHT BBINOJHSAET 3aJaHHe
uHAMBUAYallbHO. [IpernogaBaTens KOHTPOIUPYET XOJ BBIIOJHEHHS] pabOThl KaKIOro CTYAEHTA,
IpoBEpsieT  NPaBUIBHOCTh  HACTPOHMKM  O0OOpPYIOBaHHMS U COOpaHHOrO  MakeTa
TEJIEKOMMYHUKAIIMOHHON CeTH. YTOUHAS XOJ pPalOOThI, €CIU CTYAEHT YTO-TO BBHIMOJHSET HE
NPaBWIbHO, WIM YKa3blBasg Ha OLIMOKY MNPHU3BIBAET CTYJEHTOB IIOMOYb COKYPCHHUKY, TaKuUM
00pa3oM IpenojiaBaTesb IOMOTaeT MPEOI0JIETh CII0KHBIE MOMEHTHI U IPOBEPSIET JOCTOBEPHOCTh
MOJIyUYEHHBIX pe3ynbTaroB. [locie BbImoaHeHMs JabopaTopHON pabOThl CTYIAEHT 3alluiiaeT eé
OTBeuasi Ha TEOPETUYECKNE KOHTPOJIbHBIE U JIONOJIHUTENbHBIE BONPOChl. JlabopaTtopHbie paboThI
BBITOJHSIOTCS Ha NEPEA0BOM MPOrPaMMHOM 00€CIIEYeHUH AMYJISLUN pabOThI II00aIbHBIX ceTel
cBs3u GNS.3 Mo3BOJIAIOIIEM COCTaBUTh M HACTPOUTHh MArvCTPajbHbIE, IPOMBILIJIEHHBIE U CETH
MIPOBaICPOB CITYXKO.

Ilo n3y4yaemol NUCLUIUIMHE CTYAEHTAM IPEIOCTABISAETCS BO3MOYKHOCTH I0JIb30BATHCA
y4eOHO-METOJUUYECKUMHU MaTepHajaMi M PEeKOMEHIAIMSIMU pa3MEIIEHHBIMH B 3JIEKTPOHHOU
UH(POPMaLIMOHHO-00pa3oBaTenbHOM cpene MonynsHoro Junamuueckoro O6yuenus Kyol'y.

Koncynpranuu npoBoasTcs pa3 B ABe HEAETH ISl Pa3bsiICHEHUS TPOOJIEMHBIX MOMEHTOB
IIPHU CaMOCTOSITEIbHOM M3YYEHUH BOMPOCOB M3ydaeMoi AuCUMILIUHBL. [Ipu ynaneHHOM o0yueHun
CTYJEHT, 03HAKOMHUBILHUCH C YaCThIO MaTepHasa, pu Mepexo/ie Ha HOBYIO CTPaHMILy OTBEYaeT Ha
pa3paboTaHHbIE BOIPOCHI MO ITOMY Marepuainy, JUisl MPOBEPKH YCBOEHHUS MPOYUTAHHOTro. B



cllydae HEeNpaBHJIBHOTO OTBETa HEOOXOAMMO NMPOYUTATh MaTepuai 3aHOBO. B ciyuae ycnemHoro
HPOXOXKJICHHUS TEOPETHUYECKOro MaTepuaia. J[s 3aBeplieHMs U Mepexony K Cleayrolei teme,
CTYACHTY NpeAjaraeTcs pelMTh 3ajady. B He3aBUCUMOCTH OT pe3yJbTaToB IEPBOM 3ajauu,
CTYAEHTY BBIBOAMTCS pellleHue nepBoil 3amaun. Ilocne 3Toro cryaeHTy mpeanaraercs peumThb
BTOPYIO HOJOOHYIO 3a/ady, HO pelieHue Ha He€ oH He yBUIUT. llpu mpaBuibHOM 1M(poBOM
3HAYEHUU OTBETA, BBEAEHHOM B CIIELIMAJIbLHOE OKHO, CTYJEHTY NpeiaraeTcs NpUKpenuTh (ai ¢
pelIeHUEeM 3a/laud U OTIPaBUTh €ro Ipenojasatento. Kpome Toro, /i NpoBepKH HEKOTOPBIX
TEOPETUYECKUX 3HAHUM U MPAKTHUECKUX HABBIKOB UCIOJIb3YETCsl HA0OP CHEHaIbHBIX TECTOBBIX
3aJJaHUN-3a/1a4, TaK )K€ B MHTEPAKTUBHOM PEKUME.

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTeIbHBIMHM TE€XHOJIOTHAMHU, HCIO0JIb3YeMbIMH
B y4eOHOM mpouecce SIBJISIKOTCA: WHTEPAKTUBHAS JIEKLMS C MYJIbTUMEIUNWHON cHUCTEMOW U
AaKTUBHBIM BOBJICUCHHEM CTYACHTOB B Yy4eOHBIH Tpolecc; OOCYXICHHE CIOXHBIX U
JMCKYCCHOHHBIX BOIIPOCOB M TPoOJIeM M C TOCIEAYIOUIMM pa300opoM 3TUX BONPOCOB Ha
NPAaKTUYECKUX 3aHATUAX; JaOOpaTOpHBIE 3aHATUS — paboTa CTYAEHTOB B MajbIX TpyINIax B
peKuMax B3aUMOJICHCTBUS «IIPENoAaBaTelb — CTYACHT», «CTYJIEHT — IPENo1aBaTelby, «CTYACHT
— cTyAeHT». [Ipu npoBeieHNnH NPaKTHYECKUX 1 JJAOOPATOPHBIX y4EOHBIX 3aHATHH MPeayCMOTPEHO
pa3BUTHE y OOyYaroIlMXCs HaBBIKOB KOMAaHIHOM pPabOThl, MEXIMYHOCTHOM KOMMYHUKAIUH,
HPUHATHS PEIIEHUH U JINAEPCKUX KaueCTB.

JUis nun ¢ OorpaHMYEHHBIMH BO3MOYKHOCTSIMM 37I0POBbsl NIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIIMH € MCII0JIb30BaHUEM 3JIEKTPOHHOM mouThl win Microsoft Teams.

[Ipy wu3yyeHUM JUCHUIUIMHBI MOTYT IPUMEHSATCS HEKOTOpBIE AaCMEKThl MOJAEIU
«11epeBEPHYTOr0 OOYUEHHUS» B PpEXKUME AUCKYCCHOHHO-OPUEHTUPOBAHHOTO MEPEBEPHYTOIO
KJacca WM BHUPTYAIBHOTO MEpeBEPHYTOro Kiacca: JAWCTAHIMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTUH (DJIEKTpPOHHOE O0OydeHue) B (opMe CMEIIaHHOTO OOydYeHHUs, OCHOBAHHOTO Ha
COYETaHUH OYHOTO OOydeHUs W OOydeHHs] KOMITBIOTEPHBIMH CPEICTBAMHM, BKIIIOYAIOIIUMHU
HEKOTOpBIEC aclekThl B (hopmaTe aucTtaHmMOHHOTO oOyueHust B cootBercTBuu ¢ ®I'OC BO. B
YCIOBUAX PA3BUTHUS 3JIEKTPOHHOW MH(POPMALMOHHO-00pa30BaTelbHON Cpelbl By3a B KauecTBE
yTpaBiieHUs: 00ydyeHueM BbiOpaHa miuatdgopma Moodle, ofHaKo, COBMECTHO ¢ HEM JUIsl CO3/1aHUS U
nyOJIMKalMd KOHTEHTAa U Y4eOHBIX OOBEKTOB HCIIOJIB3YIOTCS: Ciy)k0a BUAECO TPAHCIALUU
Microsoft Stream 1 HUHCTpYMEHT 11 KOMMYHHMKaIMK U 00paTHOI cBs3u Microsoft Teams.

4. OueHoOYHbIe CPeACTBA /UISl TEKYLIEero KOHTPOJISI yCIeBAaeMOCTH M NMPOMEXKYTOYHOI
arrecTauMu

OneHouyHblE CpeACTBA MpeAHA3HAYEHbl Ui KOHTPOJISI M OLEHKH 0oOpa3oBaTelbHBIX
JOCTHXKEHUI 00ydyarouuxcsi, OCBOMBIIMX IPOrpaMMy YyueOHOW IUCHUIUIMHBI «OnTHYecKue
1M (POBbIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI».

OHGHO‘IHBIG Cp€ACTBa BKIIIOYACT KOHTPOJIBHBIC MaTCpUalibl AJId IPOBCACHUSA TEKYLIET 0
KOHTPOJIs1 B )OpMe KOHTPOJIBPHBIX 33J]JaHUI B BHJIC 33/1a4 U MPOMEKYTOYHOM aTTeCTAIlUM B
@opMe BOITPOCOB JIA TOATOTOBKE K 3a4€CTHOMY TECCTUPOBAHNIO, & TAK )K€ KOHTPOJIBbHOC 3a4€THOC
3aIaHUC; BOIIPOCOB U 3a4aY K 5K3aMCHY. Bonpoc Ha 2K3amene

CTpyKTypa OLEHOYHBIX CPeICTB A/l TeKylIeil U MPOMEeKYTOYHOM aTTecTallun

‘ ‘ ‘ ’ HaumenoBaHne OLICHOYHOT'O CPEACTBA




Ne Kon u HaumenoBanue PesynbTarel 00yueHus IIpomexxyTouHas
n/n UHJIMKaTOopa (B cooTsercTBuy C 1. 1.4) Tekymuii KOHTPOIIb aTTeCTaLus
(B cooTBeTcTBUH C 1. 1.4)
TIK-4: Crnocoben Kontponsnas padora Tect Nel, Bonpoc
OCYIECTRIATS MOHHTOPHHT CY— N;éz)iojr\lrfzponmaﬂ Ha 3k3amene 1-3, 5,
COCTOSIHUSL 000PYIOBAHMUS, MPOTOROHE i ) ; 7,9-16. 3anaun Ha
y4eT OTKa30B 000py10BaHUS, MH(pOPMALMOHHBIX NS;ngﬁgizlp;n ;[OTa JK3aMEHE.
HIPOBOJIMTD CHTHAJIOB, BUJIBI -
IUIAaHOBONPO(MITAKTHIECKNE U cnrHanm;unn YCTHOTO OTpoca 1o
> 1ab0paTOPHBIM
113Zggszﬂ}?a%cCTaHOBHTem’HHe asiaserme MTEPHOHCOR | oGoran. Teer No 2
TENICKOMMYHHUKAIHOHHOM
000pyIoBaHUH Kontponsnas padora Tect Nel, Bonpoc
No2, Ha K3amene 3-4, 6,
3HATh TEXHOJIOTUU KOHTpOHBHaﬂ pa60Ta 9, 11'13, 15.
BBIIIOJTHEHHS PaboT 1o Ne3, Bompocs! ains 3amaun Ha
HAaCTPOWKe U peryauposke | YCTHOIO OIpoca Io 9K3aMCHE.
CHCTEM U yCTpOHCTB nabopaTopHBIM paboTtam,
CBSI3IL Tect Ne 2.
Kontponbnas pabora Tect Nel, Bonpoc
Nel, Ha ’K3ameHe 1-17.
KonrponbHas pabora 3amaun Ha
1 Suats aeficTayromue Ne2, KonTponbHas IK3aMEHE.
padota Ne3, Bonpockt
OTpACNeBLIC HOPMATHBLL | ;100 veryoro ompoca 1o
na00paTOPHBIM
pabotam, Tect Ne 2
YMeTh UCTIONIb30BaTh Jlabopatopubie pabotel | KoHTposnbHOE
IIPOrpaMMHOE gl (Nel-6), 42 (Nel-9). 3a/laHue Ha 3a4eTe
obecrieucHme 1-4.
000py0BaHUS TIPU €T0
HaCTpoOlKe
YMeTs NpoBOJNTH Jlabopatophsie pabotsl | KonTponbsHoe
OTIBITHYIO TIPOBEPKY 12 (Ne2-6, 8-9). 3aJlaHMe Ha 3a4yeTe
paboTocmocoOHOCTH 1-4.
obopynoBanus cereit n
OopraHusaiui cBs3u.
Jlabopatophsie pabotsl | KonTponbsHoe
BiiajieTh HaBBIKAMHE gl 3aJlaHUE Ha 3a4yeTe
HACTpOIKK ¥ peryauposku | (MNel-6), a2 (Nel-9). Tecr | 1-4.
000pyIOBaHUs CBA3U Ne 2
ITK-5: Cnoco6en nposoguts | 3HATH TEOPETHYECKHE Kontponbnas padora Tect Nel, Bornpoc
perucrpanmio, 06paboTKy, OCHOBBI CETEBBIX Nel, Ha sK3ameHe 1-16.
KOHTPOJIb BBIIOTHEHHS TEXHOJIOTUH KonrponbHas pabora 3aja4n Ha
3a8BOK Ha TEXHUYIECKYIO Ne2, 9K3aMCHE.
o | MOATEPHKKY C PUMEHEHHEM KourponsHas pabora

UH()OPMALUOHHBIX CUCTEM U
0a3 JaHHBIX

Ne3, Bompocs st
YCTHOTO OTIpOCa 10
nabopaTopHBIM paboTam,
Tect Ne 2.




3HaTh MPUHIIMIIBI paOOThI
CETEBOTO 000PYIOBAHMS

KonTponbnas padota
No2, KonTponbHas

Tect Nel, Boripoc
Ha 3Kk3aMmeHe 1-16.

pabota Ne3, Bompocst 3anauu Ha
JUISL YCTHOTO OIIPOCA TIO | jg3amene.
nmabopaTopHEIM paboTawm,
Tect Ne 2.
YmMerhb JlabopaTtophsie pabotsl | KonrponbHoe
B3anmoelicTBOBaTH C 42 (Ne2-9). 3a/IaHye Ha 3a9eTe
TEXHUYECKUMHU 1-4. 3agaga Ha
9K3aMeHe
TIOIpa3ICIICHISIMA
OpraHHU3aIH.
YMeTh moaepKuBaTh Jlabopatopusie pabotsr | KonTpombHOE

IIOJIb30BaTEIICH
OpraHu3aluy nNpu
9KCIUTyaTal[il CUCTEMBI
MTOCPEJICTBOM:
MIPEeIOCTaBIIEHUSI OTBETOB
Ha BO3HHUKAIOIIHE
BOTIPOCHI U

KOHCYJIbTUPOBAHMUA,
BBITNNIOJIHCHHUC 3as4BOK Ha

TEXHUUECKYIO MOJIJIEPIKKY.

2 (Ne3-7, 9).

3aJjaHU€E Ha 3a4eTe
1-4.

YMers  ompenenirth JlabopatopHsle paboTel | 3agaun Ha
MOPSIOK  PEIICHUs 2 (Ne5-9). 9K3aMeHe.
BOIIPOCOB U TIPOOIIEM JlabopaTopnas paboTa

opraHu3aluu B NelO

pamKax

nH(pOpPMALIMOHHOTO

B3aUMOJICHCTBUS B

cucTeMe.

Bnanets HaBbIKaMu | JlaboparopHas pabota 3anayn Ha
aHanmu3a, onpeaeneHus u | NelO JK3aMEHe.

MOHUMaHHSL CYTH 3asBOK
Ha BOCCTaHOBJICHHUE
paboTOCTIOCOOHOCTH,
CBS3aHHOH ¢ mpoOsieMoin
(hyHKIIMOHMPOBAHUS c
LEIIbIO BBISIBIICHUS
aBapUUHBIX 00BEKTOB
CETH CBS3U.

TunoBbie KOHTPOJIbHBbIEC 32/IaHUS UJIM HHbIE MAaTepPHAaJIbl, He0OX0AMMBbIe 1JIs1 OLEHKHU

3HAHMA, YMEHHUIi, HABHIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTEePU3YIOIIHNX ITANbI
(opmupoBaHus KoMIeTeHIHH B mpolecce 0CBOEHUS 00pa30BaTeJIbHOW NMPOrpaMMbl
Ilpumepnulii nepeuens 60npocos u 3a0anui

IIpumepsl 3a1aHUsi KOHTPOJIBLHON pa0dorbl Nel nJsi TeKyuied arrectauMu B S5-M
cemecrpe

KoHTposibHAst cCOCTOUT K3 4 BOPOCOB M BBIAAETCS B pacyéTe BeINMOAHEHUA 3a 10-Tb MUHYT Ha
OyMa)KHOM HOCHTEJIE (B KOTOPBII HYKHO BIHCATh MPABHIIBHBIC OTBETHI) B HAYaJIe TPAKTUYECKOTO
3aHATHS, CIENYIONIEro mocie nmpoxoxaeHus TeMbl: «Ctek mporokonoB TCP/IP u IP-agpecamms».



CucremMa OLIGHOK BBITIOJHEHHUS! KOHTPOJBHOTO TECTUPOBAHUSA: «OTJIMYHO» — KOJUYECTBO
npaBWIbHBIX O0TBETOB 100%; «XOpOmo» — KOJWYECTBO MPABHIBHBIX OTBETOB OT 75%;
«YIOBJIETBOPUTEIBHO» — KOJIMYECTBO MPABUIIbHBIX OTBETOB OT 50% 110 75%.

Given address/prefix of  180.159.185.9 /27

—— For each row, enter the values ...

Type of Address Enter LAST octet in Enter LAST octet in Enter full address in
binary decimal decimal

[—> Network l ‘ [

—> Broadcast ! ‘ [
First Usable Host
Address 1 l l
—> Last Usable Host ] ‘ [
Address




Given the host IP address and the subnet mask, enter the
network address in binary and decimal.

Host Address 10 g7 18 73

Subnet Mask 255 255 255 224
Host Address in binary | 00001010 01100001 00010010 01001001
Subnet Mask in binary | 11111111 1111111 1111111 11100000

Network Address in binary

Network Address in decimal

Given the network address and the subnet mask, enter the
number of possible hosts. Click next to Number of Hosts to enter
yaur response.

Network Address 10 0 0 ]
Subnet Mask 255 255 192 0

Network address in binary | 00001010 00000000 00000000 00000000

Subnet Mask in binary | 11111111 1111111 11000000 00000000

Number of hosts

Given the network address and the subnet mask, define the range of hosts, the
broadcast address, and the next network address. Click on the octet in the table to enter

———————————————————————————————
Network Address in decimal 10 228 249 0
Subnet Mask in decimal 255 255 255 0
Network address in binary | 00001010 11100100 11111001 00000000
Subnet Mask in binary 1 11111111 11111111 00oooo0o
First Usable Host IP Address in decimal
Last Usable Host IP Address in decimal
Broadcast Address in decimal

Next Network Address in decimal

IIpumepsl 0AHOrO0 M3 BAPHAHTOB 3aJaHHMS KOHTPOJBLHOH padoTbl Ne2 nusi Tekyuen
arTecTalMu B S-M ceMecTpe

3aganue 1: J{ns BepostHOCTH ommOKku 107 paccuuraTs cpeme BpeMs MeXTy IBYMS COCETHUMU
ommbOkamu B nuHEeWHOM TpakTte BOCII moctpoenHo#t ¢ wucnons3zoBannemM SDH STM-16
MOJyJbHOrO MylsbTuIUIeKcopa «QBM-7400 3U» omeparopckoro kiacca ¢ obOecredeHHueM

npeaoCTaBJICHUA MYJIBbTUCCPBUCHBIX YCIIYT.



3apanme 2: Onpenenutb MOIIHOCTH B AbM u BT Ha BBIXOJ€ BOJIOKOHHO-ONTHYECKOW JIMHUHU
JUIMHOM 36 KM CO CIEQYIOIMMH MapaMeTpaMu: - MOITHOCTh Ha Bhixoje CUJI ¢ airHON BOJTHBI
1310 M coctaBiisieT S MBT; - TMHHS COCTOUT U3 6 Y4aCTKOB CO CTPOUTEIBHOM JIJIMHOM B 6 KM B
kabene ucnonp3yores OB Corning LEAF; - 1Ba coequnuTens kK maukopaaM Ha BBOJIC U BBIBOJIC
¢ 3aTyxaHueMm 1o 2,1 ab; - mpu CTpOUTENBCTBE JUHUM HCIIOJIb3YETCS «Cynep-cBapka» (Super
Fusion) ¢ motepsimu Ha cpamuBanue 0,1 1b; - moTepu BBOAa CBeTa B BOJIOKHO COCTAaBIISIIOT 2,2 ab;
- TIOTepH Ha CTHIKE BOJOKHA W QorompuéMHuKa cocTaBisiioT 1,8 nb; - morepsmu Ha U3ruo
npeHeOpeub.

3aganue 3: Onpenenure Kakue Moaydarcs 3HAUE€HUs YIIUPEHUS UMITYJIbCA U IIHUPHUHBI II0JIOCHI
NpOMyCKaHus KabenpHOro y4yactka ¢ JumHod 100 KM, MOCTPOEHHOTO Ha OCHOBE Kabesst Tuma
Corning SMF 28 Ultra ¢ ucnons3oBanuem DFB nazepa ¢ paboueii jymnoii BosiHbl A = 1550 HM 1
MIUPUHON criekTpa u3nydeHuss AL =0,5 am.

3apnanue 4: OnpenenuTh JIMHY pereHepanmoHHoro yyactka BOJIC, nuMuTHpOBaHHYIO
mucnepcueit. BOJIC noctpoena Ha ocHoBe kabenst tuna Corning 62,5/125 IEC 60793-2-10, ¢
UCIIONIb30BaHUEM JBYX Menaua KoHBepTopoB Dlink (untepdeiic SFP crangapra 1000BASE-SX
paboTarouIil B IEPBOM OKHE ITPO3PAYHOCTH).

3aganue S: B tonosorun koinbno ucnoasdyrorcs SDH STM-1 ontuueckne MyiabTHILNIEKCOPBI
«Tpancnopt-S1». Ontuueckuit untepdeiic STM-1 ¢ pazpémom FC xoToporo padoraromiuii Bo
BTOPOM OKHE IIPO3PAaYHOCTH UMEET YPOBEHb MOLIHOCTH ONTHYECKOIO CUrHaja Ha nepenpade: 0
nbM; ypoBEeHb MOIIHOCTH ONTHYECKOr0 CUTHajia Ha mpuéme: -34 nbm. OnpenenauTs LIMHY
perenepanuonHoro ydyactka BOJIC, numutupoBannyto 3atyxanuemM BOJIC noctpoeHHO#l Ha
ocHoBe kabenst tTuna Corning SMF 28 Ultra. ITlotepu Ha pa3péMHBIX coeauHuTeNsx -1 nb, B
Hepa3bEMHbIX coenunuTensix 0,1 nb. Ilorepu Ha BBoae (BbIBozE) -2 nb. DHepreTHuecKuil 3amnac
cuctemsl 6 1b.

3aganue 6: Jlns umdposoit mnocnenosarenbHoctd 010100011101 mocTpouTs BpeMeHHbBIE
AuarpaMMbl UBMCHCHUA WHTCHCHBHOCTHU OITHYCCKOI'0 H3JIY4YCHHA KOAOB B JIMHUU HBOCH

NRZS, CMI, 2B3B, Pulse Time, 6B1P1R.

I[IpumMepsl 0HOTO M3 BAPHAHTOB 3aJaHHUS KOHTPOJBLHOH padoTbl Ne3 st Tekyuei
arrecTauuu B 6-M cemecTpe

3ananme 1: 3aganue 1: B cetu PON (FTTP) mexay onTuyeckuM JMHEHHBIM TEPMHUHAIOM U
ONTUYECKUM CHCTEMHBIM TEPMHHAJIOM HcIob3yeTcs BosokHO G.652 (ZWPF) Corning SMF 28

Ultra. Tun nepenaBaemoro mportokona Ethernet (XGPON) down 9,95328/ up 2,48832 I'6ut/c.. B
CETH MHCIIOJIb30BaH CTAHIAPTHBIN pa3BeTBUTENb 1X32 ¢ BHOcMMBIMM mnoTepsmu 18,5 nb.
PesepBHasg MomHocTh nanHoi cetn no cranaapty [TU-T G.987 coorBercTByeT onTuke kiacca A
T.€. 28 1b. IIpu cTponuTENnsCTBE TMHUM UCIIOJIB3YETCA CBAPKA IPU ATOM KOJIMYECTBO CPALLICHUM HE
IpeBbIIIAeT MIECTH OOIMM MaKcUMallbHbIM 3aTyxaHuem 0,44 nb; mpu 3TOM Ha YETHIPEX
CTaHJIAPTHBIX COETUHUTENSIX SC MaKCUMAIIBHO MOKeT noTepsaTbes 2,40 nb. Onpenenure npenen
JNAIbHOCTH JIMHWW, OTPAaHUYEHHBIM 3aTyxaHHEM, C Y4eTOM pe3epBa MOAJEpKKHM (maintenance
margin) B 1 nb.

3apanue 2: OnpenennTs MOIIHOCTh B AbM M BT Ha BBIXO/I€ BOJOKOHHO-ONTHYECKON JIMHUU

JUTMHOM 36 KM CO CIEAYIOIHUMH MTapaMeTpaMu: - MOITHOCTh Ha Bbixoje CUJl ¢ airHON BOJTHBI



1310 um coctaBiisieT S MBT; - TMHHS COCTOUT U3 6 Y4aCTKOB CO CTPOUTENIBHOM JJIMHON B 6 KM B
kabene ucnonb3ytotes OB Corning LEAF; - 1Ba coeiMHUTENS K MTAYKOPAaM Ha BBOJIC U BBIBOJIC
¢ 3aTyxaHueMm 1o 2,1 ab; - mpu CTpOUTENBCTBE JUHUM HCIIOJIb3YETCS «Cynep-cBapka» (Super
Fusion) ¢ morepsimu Ha cpamuBanue 0,1 1b; - moTepu BBOIa CBETa B BOJIOKHO COCTABIISIIOT 2,2 1b;
- TIOTepH Ha CTHIKE BOJOKHA W (orompuéMHUKa cocTaBisiioT 1,8 nb; - morepsmu Ha U3ruo
npeHeOpeyb.

3aganue 3: Bol paccuurthiBacTe nMHHUIO NpoTsKEHHOCTRIO 100 kM. g moctpoenuss BOJIC
ucnons3yercst SSMF-BonokHo ¢ qucniepcueit Ha A=1,5 Mkm paBHoii 17 ic/HM kM u notepsimu 0,2
nb/kM. [lisg KOMIIEHCAlMM JUCIEPCHM B JIMHUU CBS3M TIPEATONIATaeTCsl HUCIOJIb30BaTh
DCFBonokno ¢ mucnepcueit muayc 100 nc/am-xkm u mortepsmu 0,55 nb/km Ha A=1,5 MKM.
Onpenenuts uHy komneHcupyromero DCF BosiokHa, a TEK e MOJIHbIe TOTepH (3aTyxaHue) B
MOJTYYMBIIENCS JTUHHM.

3aganue 4: Omnpenenuth JUIMHY pereHepanuonHoro ywactka BOJIC, nuMuTHpOBaHHYIO
mucnepcueil. BOJIC nmoctpoena Ha ocHoBe kabensa tuna Corning 62,5/125 IEC 60793-2-10, ¢
UCTIOJIb30BaHUEM JIByX Meamna koHBeptopoB Dlink (uatepdeiic SFP cranmapra 1000BASE-SX
paboTarouInil B IEpBOM OKHE ITPO3PAYHOCTH).

3aganue S: B tononorun komnbio ucnoisdytorcs SDH STM-1 onTuueckue MyiabTHILUIEKCOPbI
«Tpancnopr-S1». Onrtuueckuit unrepdeiic STM-1 ¢ pazpémom FC xoToporo paborarouiuii Bo
BTOPOM OKHE IIPO3PAYHOCTH UMEET YPOBEHb MOLIHOCTU ONTHYECKOIO CUTHaja Ha nepenaue: 0
AbM; ypoBEeHb MOIIHOCTH ONTHYECKOro curHaia Ha npuéme: -34 nbm. Omnpenenautb IIUHY
perenepanronnoro ydactka BOJIC, numutupoBannyio 3aryxanuem BOJIC moctpoeHHol Ha
ocHoBe kabenst tTuna Corning SMF 28 Ultra. Tlotepu Ha pazpéMHBIX coeauHuTeNsx -1 nb, B
HepazbéMHubIX coenunuTensx 0,1 nb. [Totepu Ha BBoAe (BbIBOAC) -2 Ab. DHEpreTUUECKuil 3amac
cuctemsl 6 1b.

3ananue 6: Pesynbprar n3MEpeHHil MHOTOKPATHOTO HAJIOXKEHUSI OMTOBBIX MMOCIIEI0BATEILHOCTEN
(rma3-muarpaMMa) Ha BBIXOJIE JIMTHEHHOTO TPaKTa BOJIOKOHHO-ONITUYECKOW JTMHUH, ITOJTYICHHBIH C
MIOMOIIBI0 aHAJTM3aTOpa KaHala MpPEeJCTaBlIeH Ha pucyHke. OmpenennuTh MoKa3aTelh KadyecTBa
ucnonszyemoii nudposoii cucremsl nepeaaun BER (Bit Error Ratio — koaddurmeHT OUTOBBIX
oIIMOO0K), a TaK k€ COOTBETCTBYIOIIMIA eMy Q-dakTop. Onpenenure CKOPOCTh MEpeaavu CUTHaIa

B JIMHUH U BPeMsl HapacTaHus U BpeMs cnaaa GpoHTa umiysbca (o ypostio 20 — 80%).
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IIpumep yacTH BONMPOCOB OHOT0 W3 BAPMAHTOB 3aJaHUs TecTa Ne2 /JJisl MPOMeEKYTOUHOI
arrecTauuu B 6-M cemecTpe

TectoBble 3aaHus COCTOUT U3 35-41 (B 3aBUCUMOCTHU OT CJIOKHOCTH) TEOPETUUYECKUX BOIPOCOB

M0 TEMaTHYECKUM pa3zienaM padoueil mporpaMmbl yueOHOM TUCIUILIMHBI (IPOBOUTCS B CUCTEME

moodle). B 80% Bcex BOmpOCOB KaXXAOro TecTa Mpearoyiaraercs BBIOOp OAHOTO U3 3-6-x

BO3MOXKHBIX OTBETOB. CHcTeMa OLIEHOK BBIMOJIHEHHSI KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIMYHOY» — KOJIMYECTBO MPAaBUILHBIX OTBETOB OT 80% 10 100%;

— «XOpOIlIO» — KOJMYECTBO IMpaBWIbHBIX OTBETOB OT 60% 1o 80%; —
«YIOBJIETBOPUTEIHHO» — KOJUYECTBO MPABWIBHBIX OTBETOB OT 50% 1m0 60%.

QUESTION 1:
router bgp 65123
neightbor 10.1.1.1 remote-as 65111
neightbor 10.1.1.1 route-map test out
route-map test permit 10

match ip address 1 set
metric 100 ! route-map
test permit 20 set
metric 200 !
Access-list 1 permit 10.0.0.0

ITo npeacrasjenHoii kongurypauuu BGP onpenenure, kak 3Tto 6yaer padorars? (Beidepute 2

OTBETa)

[J  Ecau mapupyt B cetb 10.0.0.0/8 06bsiBieH cocenuaum y3imom 10.1.1.1, To ero merprke (MED)
Oyzaet mpucBoeHo 3HaueHue 100.

J  Ecau mapupyt B cetb 10.0.0.0/8 00bsiBieH cocenaum y3mom 10.1.1.1, To ero metpuke Oyaet
npucBoeHo 3Hauenne 200.

[J Bce MapiipyTsl mojtyueHHbie OT cocenHero y3na 10.1.1.1 He OyayT BKIFOUYCHBI B KAPTy
MapupyToB test, 3a ncKIroueHneM mapupyta B cets 10.0.0.0/8.

[] Bce mMapmpyThl nosydeHHbIE OT coceqHero y3na 10.1.1.1, 3a uckimroyeHneM MapuipyTa B ceTh
10.0.0.0/8 6ynyt umers 3nauenue MED pashoe 0.

] Bce mMapmpyThl nostydeHHbIE OT coceqHero y3na 10.1.1.1, 3a uckimroyeHneM MapuipyTa B ceTh



10.0.0.0/8 6ynyT umets 3nauenne MED pasnoe 200.

QUESTION 2:

OoooOod

YTo U3 NPpUBEAEHHOT0 NPeACTABIAET c000i cTaHAapTHBIN cnucok nocrtyna (IP ACL).

access-1list 50 deny 192.168.1.1 0.0.0.255
access-list 110 permit ip any any

access-list 2500 deny tcp any host 192.168.1.1 eq 22
access-1list 101 deny tcp any host 192.168.1.1

QUESTION 3:
Kaxkoe u3 yrBep:kaenuii orTHocuTeabH0 Texnojoru MPLS VPN Bepno? (Bribepute 3 oTBeTa)

(]

OO

PE POYTEPLI HE NPUHUMAIOT YHaCTUA B MapIIPyTU3allUU MCKAY MOTrPAHUYHBIMHA POYTCpaMU
KJIIMCHTOB.

MPLS VPN noxoxa Ha To, Kak 6yaro 061 PE poyreps! obmatores mo texnonoruu P2P (peer-
topeer).

KinueHTs! MOTYT HCTIONB30BaTh NEPEKPHIBAIOIINECS TUATIa30HbI CETEBBIX a/IPECOB.

Kaxnomy kimeHTy HazHauaeTcst He3aBucuMas Tabnuua Mapmpytusanuu VRFE (virtual routing
and forwarding table).

Tabmuna mapipytusaiuu P poyTepoB copepikar Kak 3anucu riaodaibHoi [P MmapripyTusanum,
TaK ¥ 3alMCU MapIIPyTHU3AIMH 10 TOTpaHUYHbIX poyTepoB kinenta (CE).

[Horpanmuansie poyreps! kireHTa (CE) moakimroyaoTes HemoCpeacTBEHHO K P poyTepam
poBaiiaepa.

QUESTION 4:

Bam He0o0x0aquMO MpoBepuUTH KOHPUIypauuw npoTokosaa muoroaapecuoii B IP cern na Certkiller
poytepe. Kakue Tpu HUKe YKa3aHHbIE YTBEPKAeHHUS BEPHbI OTHOCUTEILHO 3TOH KOHuUurypauuu?
(BeiOepure 3 oTBeTa)

O

st cet ¢ MyJIBTH apECHBIM IIPOTOKOJIOM Mapiupytuzanuu PIM kak B pexxume sparse Tak U B
pexume sparse-dense TpeOyetcst RP.

Hurepdeticer padotaromue B pesxxume PIM-DM Bceria 100aBisiroTCs B TaOJIMILy MHOTOAIPECHOM
MapIIpyTH3aIUH poyTepa.

JU1d ceT ¢ MyIbTH aJpecHBIM IPOTOKOIOM MapiipyTu3annu PIM kak B peskxuMe sparse Tak U B
pexume dense Tpedyetcs RP.

JUitst ceTH ¢ MyJIbTH a/IpeCHBIM MPOTOKOIOM MapiupyTtu3aiui PIM kak B pexxume sparse-dense
Tak u B pexxnme dense TpeOyercs RP.

MynbTu agpecHslii mpoTokoin MapipyTtuzauun PIM B pexume sparse-dense B ciydae
orcyrctBusa RP pabotaer kak PIM B pexxume dense.

WnTepdetice pabotaromue B pesxkume PIM-SM Bcerna 100aBistoTcs B TaOIHIy MHOTOAIPECHOM
MapIIpyTH3aIUH poyTepa.

QUESTION 5:



Switch1
IP address: 192.168.1.2/24
Ports 2-12 VLAN 10

Ports 13-24 VLAN 20
Host1 Host2
IP address: 192.168.10.5/24 IP address: 192.168.20.5/24

Default Gateway: 192.168.10.1  Default Gateway: 192.168.20.1

Kakne komaHabI 10/13KHBI ObITH HACTPOEHbI HA 2950 KOMMYTaTOpe M HA MapIIPYTU3AaTOPe IJIsl TOr0
4100 X0cThI 1 H 2 MoruIu odmaThbes Apyr ¢ aApyrom? (Boibepure 3 oTBeTa)

O Router (config) #interface fastethernet 0/0
Router (config-if) #ip address 192.168.1.1 255.255.255.0 Router (config-
if) #no shutdown

O Router (config) #interface fastethernet 0/0

Router (config-if) #no shutdown

Router (config) #interface fastethernet 0/0.1

Router (config-subif) #encapsulation dotlqg 10

Router (config-subif) #ip address 192.168.10.1 255.255.255.0
Router (config) #interface fastethernet 0/0.2

Router (config-subif) #encapsulation dotlg 20

Router (config-subif) #ip address 192.168.20.1 255.255.255.0

[l Router (config) #router eigrp 100

Router (config-route) #network 192.168.10.0
Router (config-route) #network 192.168.20.0

[J Switchl (config) #interface fastethernet 0/1
Switchl (config-if) #switchport mode trunk

[0 Switchl (config) #interface vlan 1
Switchl (config-if) #ip default-gateway 192.168.1.1

QUESTION 6:

ip nat pool isp-net 1.2.4.10 1.2.4.248 netmask 255.255.255.0
|

interface ethernet 1
description ISP Connection
ip address 1.2.4.2 255.255.255.9
ip nat outside
|
Interface ethernet @
description Ethernet to Firewall eth®
ip address 10.10.9.1 255.255.255.0
ip nat inside
]

access-1list 1 permit 16.9.0.6 6.255.255.255




Kakasa komanaa Briawuutr PAT BHyTpeHHUX 1MO/Ib30BaTEI€H BO BHEUIHIOKO
cetp?

(config) #ip nat pooi isp-net 1.2.4.2 netmask 255.255.255.0 overload
(config) #ip nat outside overload
(config) #ip nat inside sourse list 1 interface ethernetl overload

Ooooad

(config) #ip nat inside overload

Bonpocs! 1 3a1aHus 10 J1a00paTOPHBLIM padoTaM /il TeKYlIeil aTTecTallii B 5-M U 6-M
ceMecTpax yKa3aHBI o pazzenam B meronuuke: OnTuyeckne
U POBBIEC TEICKOMMYHHKAIIMOHHBIE CUCTEMBI: TaOopaTopHbIil mpakTukyM. / A.C.
Jlesuenko np. Kpacnonap. Ky6anckwii roc. yu-t, 2013. 4.1 (82¢.) u 4.2 (152c.).

3a4eTHO-IK3aMeHAIlMOHHbIE MaTePUAJbI 1JIs1 IPOMEKYTOYHON aTTecTanuM (3a4eT — 5-H
ceMecTp, IK3aMeH — 6-i cemecTp)

IIpumep BOMpPOCOB TeCTOBOr0 3a4eTHOro 3aganusi Nel W NMpPaKkTHYeCKOro 3a4€THOIO
3aJlaHMs, BBIHOCHMbIE HA 3a4eT B 5-M ceMecTpe mo gucuuminie «Onruyeckue nu@posbie
TeJIeKOMMYHUKALMOHHbIE CHCTEMbD»)

TecToBble 3a1aHUsI COCTOUT U3 35-45 TeOopeTHYeCKUX BOIPOCOB IO TEMATHUECKUM pa3Jienam
paboueii mporpaMMbl Y4eOHOM TUCHUILIAHEI (MPOBOAUTCS B cUcTeMe moodle).

QUESTION 1:
Kaxue nee pyuxuuu sermosnaaet nporokos DHCP? (Breibepure 2 oTBera).

Hasuauaer IP-11t103 17151 MCTIOJIB30BAHUSA B CETH.

Brimonusier mouck xocra ncmonkays coodmenne DHCPDISCOVER.
HacrpauBaer mapamerpsr IP-agpeca Ha xocre or cepBepa.

Jlaér c1rocob mpocToro yrpasaeHne YCTPOUCTB TPEThHEro YPOBHSI
IIposepsier nmpoussoguresbHOCTH [P nemonb3yss DHCP-cepsep

oooooo

Hasnaauaer u obHoBIster IP-azgpeca m3 mysia mo yMordaHmo

QUESTION 2:

Kakxoe u3 cienyomux mpeaio:KeHnil BEPHO ONUChIBAET nmpoiecc uHkancyaanuu OSI?
(Beroepute 2 oTBeTa).

[0 TpaHCIOpTHBIHA YPOBEHbD JEJIUT ITOTOK WHQMOPMAIIUN HA CETMEHTHI ¥ MOYKET JI00aBUTH
nHGOPMAITHIO 0 HATEKHOCTA ¥ KOHTPOJIE TIOTOKA.

[0 KanasbHBIN ypoBeHb 106aBJIsgET BO (PPaiiM (prusnduecKue ajapeca NCTOYHUKA U HASHAYEHUS, a
Tak ke mosie FCS.

[0 Ilakersr co3maioTcs, KOT/Ia CETEBOI YPOBEHD MHKAIICYJIUPYET PPIaiiM ¢ aapecoM UCTOUYHUKA U
HA3HAYEHUs, a TaK e HHPOPMAITHIo 00 MHKATICYIMPOBAHHOM IIPOTOKOJIE.

[0 IlaxeTsl co3maioTcsi, KOT/Ia CETEBOM YPOBEHB J00ABIISIET agpeca TPeThero YPOBHS U
KOHTPOJIbHYI0 HHQOPMAIIHAIO K CeTMEHTY.

[0 VpoeeHb IpelcTaBIeHUS JAHHBIX IIPeodpadyeT OUTHI B HATIPSIKEHUE JJIS [epeadn yepes
dusuyeckymo cpeny.



QUESTION 3:

Kakwne nBa npenmymecTBa mojiydaeT OpraHusanud, HCIoab3yomasa cetu VLAN?

(Berbepute 2 orBera)

TlepcomaJt oTmesa 1 ceTeBble PECYPCHI MOTYT IIEHTPAIU30BAHHO 00BEIUHATLCS HA OTHOM
dusmueckom yuacrke.

Opranusaius nprodperaer rHOKOCTh, UMesI BO3MOYKHOCTD I'PYIIINPOBATE MOJIb30BaTe el
BMecCTe I10 (DYHKITHUSAM, a He I10 (PU3NIECKOMY PaCIIOJIOMKEHHUIO.

Oprauusanus moayJyaeT BOSMOMKHOCTE JIOTHUECKOTO PAa3IeIeHUs I'OJIOCOBOT0 TPpA(UKa U
JPYroro BasKHOI'O TPa(gMUKa 0TO BCEX OCTAJILHBIX IIOTOKOB JAHHEBIX.

Yuesro JOMEHOB IIMPOKOBEIIATEIFHOM PACCHIIKN B KOPIIOPATUBHOM CETH YMEHbBIIIAETC.
VMeHbIIaTCA 3aTPATH HA YIIPABJICHUE CeThIO B CBA3H C 3aMEHOM 00JIBIIION0 KOJIMIECTBA
YCTPOMCTB 2-TO YPOBHSA HA HEOOJIBIIIOE YNCIIO YCTPORCTB 3-T0 yPOBHI.

Verpanseresa He00X0AUMOCTb MAPIIPYTA3AIMA TPAaQHUKa B KPYIIHBIX CETAX.

QUESTION 4:

Fa0/0
Fa0/0

= =
10.10.10.0/24 D=
[ | = =

— 192.168.102.34/27
192.168.102.99/27  cepsep
192.168.102.50/27 192.168.102.127/27

K cetu TOsIbKO YTO MOGaBMUIIM C€pPBEP, HO HU OJUH U3 Y3JIOB HE MOKET K HeMY

HOAKJIIYUTHCA. B yem npoGiaema?

[0 IP-agpec cepBepa DOJKeH OBITh JUHAMUYECKHUM, a HE CTATHYECKUM.

O IP-agpec, Ha3HAYEHHBIN CEPBEPY, IBJISIETCS CETEBBIM AIPECOM JAHHOI IIOJCETH.

O TIP-agpec, Ha3HAYEHHBIN CEPBEPY, ABJISETCS aJPECOM ITUPOKOBEIATEIbHON PACCHLIIKY TaHHOM
TIOJCETH.

[0 Cerb HemmpaBUIbHO pa3buTa HA MOJCETH.

Ilpakmuueckoe 3a0anue npeononazaem éblnoIHEHUE €20 6 C1e0yIoujem nopaoKe:
1. Hacrtpouts W3HAYaJIbHO (PU3MUECKUIl YpPOBEHb OSl (t.e. HacTpouth

(bu3nyecKkre NOIKIIOYEHH) COTJIaCHO TPEOOBAHUSIM.

3aroJHUTh HA IMarpaMMe HeoOX0IMMBbIE TaHHBIE
Hactpouts 1 CKOppeKTHPOBATH MPOTOKOJIBI MaPIIPYTHU3ALUH.
HactpouTts u ckoppektpoBats VLAN

Hactpouts u npumenuts ACL’s

o g~ w D

HpOBepI/ITL BCC HaCTpOﬁKH COTJIACHO MPCAJIOKCHHOMY CICHApUIO



HucTpykuuu:

1. Jlns BHyTpeHHei aapecanuu ucnonb3oBath 10.15.0.0/16 Homep cetn.

2. Jlna Bcex mHTEp(DEHCOB, COCTUHSIIONUX MEXIy cOO0H poyTephl, UCIoNb30BaTh /30 Macky,
npuyeM 13 CBOOOAHBIX MOJICETEN HCIOIb30BaTh MOCIETHIO0.

3. VYuects, uto K poyrepam Galway u Talk HeoOxoaumo OyaeT MOAKIIOYHUTH A0 512 ycTpoCTB
K K&KJIOMY.

4. Tlpumepnblii pasmep cet, nogkmoudaembiii k Cork momkeH conepxarb He menee 750
YCTPOMCTB.
He 3a0ynpTe ckoH(UTryprpoBaTh sl KaKA0ro poyrepa host name.
Ha Limerick, Belfast u Doom, Galway u Talk mHactpouts npotokon mapuipytusanuu EIGRP.

7. CxondurypupoBatb VLAN Takum oOpazom, urodbl 0 VLANI «muaroBam» VLAN2 (u
Hao00poT)

*  VLAN2 «muaroBan» VLAN3 (1 HaoO6oporT)
*  VLAN3 ne «iuaroBain» VLANI1 (1 Ha060poT)

* Bce VLAN BuaHbl («IIMHTYIOTCS») U3 BCEX OCTaJIbHBIX ceTel [

R S
< S \‘@} s@

Doom @ $ Galway .

Belfast

= K

Cork

Limerick g

0@
o

192.168.30.0/24

IIpoBepka cuenapus:

1. Bce untepdeiicnl (IP agpeca Ha HUX) MOANNCAaHBI HA PUCYHKE CXEMBI (BMECTE C MAcKOM).
2. IlpoBepbTe COEOUHEHHS B CETH COIJIACHO HW)KE TNPUBEAEHHOW TaONIUIlEe U YCTPAHUTE
HEUCIIPABHOCTH €CJIU OHU IPUCYTCTBYIOT.

Sourse Destination Protocol Expected Result | Date Verified
Host on LAN Doom Host on LAN Belfast Ping Success
Host on LAN Doom Host on LAN Cork Ping Success
Host on LAN Doom Host on LAN Galway | Ping Success




Host on LAN Doom Host on LAN Talk Ping Success
Host on LAN Doom Host on LAN Limerick | Ping Success
Host on LAN Belfast Host on LAN Doom Ping Success
Host on LAN Belfast Host on LAN Cork Ping Success
Host on LAN Belfast Host on LAN Galway | Ping Success
Host on LAN Belfast Host on LAN Talk Ping Success
Host on LAN Belfast Host on LAN Limerick | Ping Success
Host on LAN Cork Host on LAN Belfast Ping Success
Host on LAN Cork Host on LAN Doom Ping Success
Host on LAN Cork Host on LAN Galway | Ping Success
Host on LAN Cork Host on LAN Talk Ping Success
Host on LAN Cork Host on LAN Limerick | Ping Success
Host on LAN Galway Host on LAN Belfast Ping Success
Host on LAN Galway Host on LAN Cork Ping Success
Host on LAN Galway Host on LAN Doom Ping Success
Host on LAN Galway Host on LAN Talk Ping Success
Host on LAN Galway Host on LAN Limerick | Ping Success
Host on LAN Talk Host on LAN Belfast Ping Success
Host on LAN Talk Host on LAN Cork Ping Success
Host on LAN Talk Host on LAN Galway | Ping Success
Host on LAN Talk Host on LAN Doom Ping Success
Host on LAN Talk Host on LAN Limerick | Ping Success
Host on LAN Limerick | Host on LAN Belfast Ping Success
Host on LAN Limerick | Host on LAN Cork Ping Success
Host on LAN Limerick | Host on LAN Galway | Ping Success
Host on LAN Limerick | Host on LAN Talk Ping Success
Host on LAN Limerick | Host on LAN Doom Ping Success
Host on VLAN1 Host on VLAN2 Ping Success
Host on VLAN2 Host on VLAN1 Ping Success
Host on VLAN3 Host on VLAN2 Ping Success
Host on VLAN2 Host on VLAN3 Ping Success
Host on VLAN3 Host on VLAN1 Ping Failure
Host on VLAN1 Host on VLAN3 Ping Failure

Ilepeyenb BONMPOCOB M MNPAKTHYECKHX 3a/1aHMH, BBIHOCMMBIX HAa 3K3aMeH II0
aucuuuinie  «Onruyeckne HHUQPPOBbIE TeJEKOMMYHMKALMOHHbIE
NPOMEKYTOYHOM aTTecTaluM B 6-M ceMecTpe

CUCTEMbD> JIA

buner COJACPKUT JIBa BOIIpOCAa U OJHY 3aJ1a4y.

1. [udpoBoii curHan u 0coOEHHOCTH ero (OPMUPOBAHUS: NUCKpPETU3allMs, KBAHTOBAHUE U
KOAMPOBAHUE, aHATIOTO-IIU(POBOE U U (PPO-aHATOrOBOE IPeoOpa3oBaHUE CUTHANA.
NmmynscHO-K0m0Bast Moy siimst (MMKM).

2. AnropuTMmbl (GOPMHUPOBAHUS KOJOB, HaWOOJee IIMPOKO HCIOIB3YEeMBIX B OINTHYECKHX
M (PPOBBIX TETEKOMMYHUKAITHOHHBIX CUCTEMAaX Mepeaadn.



10.

11.

12.

13.

14.

15.

16.

17.

[Tnesnoxponnas mudposas wuepapxuss (PDH). Ilpumep mnoctpoernmss BOCII PDH c
HCIIOJIb30BaHUEM anmapaTypsl HU(GPOBOrO BOJIOKOHHO-ONTHYECKOTO JINHEHHOTO TPaKTa.
OcHOBHbBIE NPUYMHBI OTPAaHUYEHUS JUIMHBI PEr€HEPAllMOHHBIX Y4aCTKOB AJIi BOJIOKOHHO-
ONTUYECKUX HU(POBBIX CUCTEM IEPEIayu.

O6o0méHHass CcTpykTypHas cxema MynbTuiuiekcopoB SDH. OcHoBHBIE ONOKHM U WX
Ha3Ha4YCHHUE.

[IpuHIMIIBI TOCTPOEHUS ONTUYECKUX TpaHCTIOPTHBIX ceTeld SDH. ba3zoBbie Tonosioruu cete,
pesepBupoBanrie. SDH-KpOCCHI U y3J10BbI€ TYHKTHI.

®opmupoBanue MHPOPMALMOHHBIX CTPYKTYp SDH 1 cxembl npeobpa3zoBaHuil B mporecce
MYJIBTUIUIEKCUPOBaHUs curHanoB. CTpykTypHas cxema MynbTuiiekcopa SDH .
Bupryanbnasie yactabie cetu (VPN). [TocTtpoenue BuptyanbHbiX yacTHbIX cereid (VPN) Ha
6aze texnonoruu MPLS.

Axtusnbie (FTTH, FTTB, FTTP) u naccusasie (APON, BPON, EPON, GPON) TexHonoruu
ONTHUYECKOTO J0CTYMNA. ACIEKThl IPOSKTUPOBAHHUS.

[TpumeHeHne rina3-guarpaMMsbl 7Sl U OUEHKH dPPEKTUBHOCTH Pa0OTHI TUTA0OMTHBIX CHCTEM
ONTHYECKOM CBS3HU.

Texnonoruss nepenaun makeTHoro tpaduka RPR: Ttomonoruss cetu, MAC ypoBeHs,
MEXaHHM3Mbl H3YUEHHUS TOMOJIOTUM M 3alllUThl, YIpaBlieHHE MoJocoil U Qos, airoputm
CIIPaBEIMBOTO JTOCTYTIA.

[lepenaua makernoro tpajpuka B NG SDH. IlpeoOpa3zoBanme makeTHOro Tpaduka B
uHpopmanuonnsie cTpykrypel SDH (mpeumymectBo mpoueaypsl GFP mo cpaBHenmio c
HDLC; VCAT, LCAS).

[TpyHUMIIBI TOCTPOEHUS ONTUYECKHX TPAHCIOPTHBIX CETEH CBA3M C HCIOJb30BaHUEM
TEXHOJIOTHI CIEKTPaJbHOTO pazzaeiieHuss ontudyeckux kaHatoB CWDM u DWDM.
BBOz/BBIBO/T OITHYECKHUX KAHAJIOB B IPOMEKYTOUHBIX Y3Jax.

CrpykTypHast cxemMa OKOHe4HbIX cTaHuuii DWDM. PekoMenpanuy no 4aCTOTHOMY IIJIaHy
cucreM CWDM u DWDM.

AtMocdepubie onTruueckue auHuM nepenayn (FSO). IIpobieMbl BHEIpeHHS HA «MECTHOM
LIMPOKOIIOJIOCHOM CETH CBSI3H.

@DyHKIMOHANBHBIE 3JEMEHTBHl ONTUYECKOH ceTH (METOIbl MOAYJSALMU M JAEMOIYJISALNH
ONTUYECKON HECYIIEH; ONTUYECKHUE YCWIMTEINW — HUCTOYHUKM IIyMa U JUHAMHYECKHU
JIMara3oH; ONTHYEeCKHe (QUIbTPBI, HUPKYIATOPHI, H30JIATOPHI U ATTEHIOATOPHI. ).

[Topsinok BBOZA B AKCILIyaTalMI0 BOJIOKOHHO-ONTUYECKUX JINHUH CBSI3H.

3apaua Nel. Ha Bxo TMHEHHOTO KOZEpa C Pa3psAHOCTHIO 8§ OMT MOCTYIAET OTCYET C aMILTUTYI0M

1,6 B. OnpenenuTs CTpyKTypy KOAOBON KOMOMHAIMM Ha BBIXOJE KOJIepa MPHU HCIOJIb30BAHUU
HaTypaJIbHOTO JBOMYHOTO KOJa, €CIIM HaIpsDKEHHE orpaHndeHus paBHo 3 B. 3agaua Ne2. Ha
BBIXOJIE JIMHEHHOrO BOCBMH pPa3psgHOrO Kojaepa B Ipoliecce KOJUPOBAHHS OTCUETOB OBLIH
[OCJIE0BAaTENbHO C(HOPMUPOBAHBl TPH HCHOJIB30BAaHUM HATYpPAIBHOTO JBOWYHOIO KOJa
CJIEAYIOIINE KOI0BbIe KOMOMHAIINH:

10110101 01010110 11011101 10110100

I/I306pa3I/ITB CHUTHaJl Ha BXOAC U BBIXOAC KOACPA, a TaK K€ Ha BXOAC U BBIXOAC ACKOJACpa, CCIIU B
nmponecce nepeaaiu nmpon30ULIn OIIMOKH B TIOMEUYEHHBIX CUMBOJIAX.



3agaua Ne3. Jlmsa mudposoit mocnemoBatenbHOocTH 0101000111 mocTpouTh BpeMEHHBIE
JMarpaMMbl M3MEHEHUsSI MHTEHCUBHOCTH ONTHYECKOro Mu3ydeHus KojaoB B auHuu [[BOCII:
NRZS, CMI, 2B3B, 6B1P1R.

3agaua Ned. Jlns ummdposoii mocnenosarensHoctd 0101000111 mocTpouTth BpeMeHHBIE
JyarpaMmbl U3MEHEHHMsST MHTEHCHUBHOCTH ONTHYECKOIO u3iaydeHUs KoaoB B juHuM LIBOCII:
NRZL, CMI, 3B1C, 6B1P1R

3apaua NeS. J{ns nudposoit mocnenoatenpbHocTr 0101000111010011 mocTpouTs BpeMeHHBIE
JarpaMMbl U3MEHEHUSI HHTEHCUBHOCTHU ONTUYECKOro U3inydeHus koaos B quHuM [IBOCII: RZ,
CMl, 2B3B, Pulse Time, 8B1P1R. 3agaua Ne6.

Onpenenutbh camMylo0 HHU3KYK0 YacTOTy, KOTOpas MOXET ObITb INpHHATA (OTOIUOIOM C
SHEPreTUYEeCKUM UHTEpBajIoM B 1,2 3B.

3apaua Ne7. OnpenenuTh MOIIHOCTH B 1bM U BT Ha BbIX0/1€ BOJIOKOHHO-ONTHUYECKON JIMHUU
JUTMHOM 24 KM CO CJIeIYIOIMMHU NTapaMeTpaMu: - MOIIHOCTh Ha Bbixojie CU/I cocrasnser 20 MBT;
- JINHUSI COCTOUT U3 6 Y4aCTKOB CO CTPOUTENBHOM ATMHOHN B 4 KM ¢ 3aTtyxanueM 0=0,6 nb/km; -
TPU COETMHUTEIS C 3aTyXaHueM 1o 2,1 nb; - norepsiMu cpaimuBaHus IpeHeOpeyb; - TOTEPU BBOJA
CBETa B BOJIOKHO COCTAaBIISIIOT 2,2 1b; - TOTEpU HA CTHIKE BOJIOKHA U (POTONPHEMHUKA COCTABIISIOT
1,8 nb; - notepu Ha U3rud OTCYTCTBYIOT (IIpeHEOpeyb)

3amauya Ne8. Onpenenuts MoHOCTH, B 1bM 1 BT Ha BBIXOJi€ BOJIOKOHHO-ONTHYECKOW JIMHUHU
JUIMHON 36 KM €O CieIyIoIUMH MapaMeTpaMu: - MOIHOCTh Ha Beixoae CU/] ¢ anuHON BOJHBI
1310 uM coctaBasieT 5 MBT; - IMHUS COCTOUT U3 6 YYACTKOB CO CTPOUTENILHON JITIMHOUN B 6 KM B
kabene ucnonb3yores OB Corning LEAF; - 1Ba coequnuTens k maukopaaM Ha BBOJIC U BBIBOJIE
¢ 3aryxaHueMm 1o 2,1 ab; - Ipu CTPOUTENbCTBE JMHUU MCIOIB3YETCS «CyIlep-cBapka» (Super
Fusion) c norepsimu Ha cpamuanue 0,1 nb; - notepu BBoJa cBeTa B BOJIOKHO COCTaBISIIOT 2,2 1b;
- TOTepU Ha CThIKE BOJOKHAa U (oTonpuéMHUKa cocTaBsitoT 1,8 nb; - morepsiMu Ha M3rubd
npeHeOpeub.

3agaua Ne9. B Tononoruu xonsuo ucnonb3yrores SDH STM-4 ontuueckue MyabTHUIUIEKCOPBI
«Tpancriopt-S4». Ontuueckuit unrepdeiic STM-4 koToporo padoTaronuii BO BTOPOM OKHE
MIPO3PAaYHOCTH UMEET YPOBEHb MOILIHOCTH ONTHUYECKOTO CUTHaNa Ha nepenaue: -12 1bm; ypoBeHb
MOIIIHOCTH ONTUYECKOT0 CUrHana Ha npuéme: -36 nbMm. Onpenenuts AJIMHY pereHepanoHHOro
yuactka BOJIC, numutupoBannyto 3aryxanueM BOJIC nmoctpoeHHOI Ha OCHOBe Kabelns TuIa
OKK-50-01-0,7-8. ITorepu Ha pa3b€MHBIX coeUHUTENSAX -1 1B, B HEPa3bEMHBIX COCTUHUTENIX
0,1 nb. IToTepu Ha BBoziE (BBIBOJIE) -2 1b. DHEpreTuueckui 3anac cucreMsl 6 1b.

3agauya Nel0. OmnpenenuTs MakcUMaJIbHBIA KO3 GUIMEHT 3aTyXaHus (1b/KM) KOTOPBIM MOXET
o0agaTh BOJIOKOHHBIA CBETOBOJ|, HEOOXOAMMBIH MJisi NMPOEKTHPOBaHUS 0€3 peTpaHciiTopa
y4acTKa MAarucTpajid cO CIEAYIOIIMMHU IapaMeTpaMu: MCIONIb3YeTCs cHUCTeMa ¢ LU(POBOii
CKopocThi0 mepeaaun mnotoka STM-1 ¢ nmasepHbIMM AuoJaMH, KOTopash o0OecredrBaeT
MaKCHMaJbHOE 3aTyXaHue peTpaHciauuoHHoro ydyactka 30 nb npu paGouel JyiMHE BOJHBI A =
1310 M ¢ yu€ToMm pa3bEéMHBIX coenuHeHui. JlJinHa ydacTka MOoJbKHA ObITh S0 KM, MPU 3TOM
UCIIOJIB3YIOTCS MocTaBisieMble AuHbl kabenst 2000m., motepu Ha cBapHoM coefauHenuu 0.1 ab.
Ha ocHoBe yciioBuii JaHHOTO y4acTKa YCTaHOBJIEH PEMOHTHBIH 3amac Ha MOTEPH KU3-3a 3aTyXaHHs
0.1 nb/xMm.

3agaya Nell. Ompenenute Kakue MOJIydaTcsl 3HAUEHUS YIIUPEHUS UMITYJIbCa U IIUPUHBI TIOJIOCHI
NPOMYCKaHUsI KaOeJbHOTO y4yacTKa, MOCTPOCHHOro Ha ocHoBe kabens tuma OKJI-01-6-24-
10/1250,36/0,22-3,5/18-2,7 ¢ niuHO#t 50 KM ¢ HCIIOJIb30BaHUEM Jiazepa ¢ paboueii UTMHOMN BOJIHBI
L=

1300 HM ¥ UPUHOHN CrIeKTpa U3ydyeHus AL=2,5 HM.



3amaua Nel2. B Ttonosnoruu konbio ucnonb3dyrorcess SDH STM-1 ontrdeckue MyJabTHILIIEKCOPHI
«Tpancriopt-S1». Ontuyeckuii uarepdeiic STM-1 ¢ pazsémom FC kotoporo padoTtaromiuii Bo
BTOPOM OKHE MPO3PAYHOCTU UMEET YPOBEHb MOIIHOCTH ONTHYECKOTO CUTHaja Ha nepenaye:
1bM; ypoBeHb MOIIIHOCTH ONTHYECKOTO CUTHANIA Ha nipuéme: -34 nbm. Onpenenuts AIuHy
perenepannontoro ydyactka BOJIC, numutupoBannyro 3aryxannem BOJIC nmoctpoeHHol Ha
ocHoBe kabemst Tuna Corning SMF 28 Ultra. [Torepu Ha pa3béMHBIX coenuauTesx -1 nb, B
Hepa3bEMHBIX coenuHuTensx 0,1 nb. [lotepu Ha BBoze (BbIBOAE) -2 n1b. DHepreTuueckuil 3anac
cucrtemsl 6 1b.

3agaua Nel3. Omnpenenuts anuHy pereHepanuonHoro ydactka BOJIC, numutupoBaHHyrO
mucriepcueii. BOJIC mnoctpoena Ha ocHoBe kabens tuma OKJI-01-6-24-10/125-0,36/0,22-
3,5/182,7, ¢ wucnomns3oBaHueM Mapumpytu3atopoB T1600 uMeOmUX ONTUYECKUE MOIYIIH
SONET/SDH OC768/STM256 SR-1 paboratoiue mo JByM BOJOKHAM Ha OJHOM JUTMHE BOJHBI A
= 1550 uM ¢ mmpuHO cnekTpa uziyueHust AL=0,24 um.

3agauya Nel4. Omnpenenuts IuHY pereHepaunoHHoro yvactka BOJIC, nuMuTupoBaHHYIO
nuctiepcueii. BOJIC moctpoena Ha ocHoBe kabens tuna OKK-50-01-0,7-8, ¢ ucnonb3oBanuemM
nByx Meaua koHBepropoB Dlink DMC-700SC  (untepdeiic cranmapra 1000BASE-SX
paboTaronuii BO BTOPOM OKHE mpo3pauHocTu). lllupuHa moIoChl MPOMYCKaHHsI ONTUYECKOTO
BOJIOKHA, UCTOJIB3yeMoro B kabene — 550 MI't-km.

3apaua NelS. Omnpenenuth anuHy pereHepaunonHoro ydyactka BOJIC, numuTHpOBaHHYIO
mucriepcueii. BOJIC noctpoena Ha ocHoBe kabens tuma Corning 62,5/125 IEC 60793-2-10, ¢
UCTIOJIb30BaHUEM JIByX Meamna koHBepTopoB Dlink (unatepdeiic SFP cranmapra 1000BASE-SX
paboTaronuii B IepBOM OKHE Ipo3pavyHocTH). 3agauya Nel6.

Onpenenure MaKCUMalbHYIO CKOPOCTH Iepenadd uHpopmanuu npu xoxupoBanuun NRZ s
CJIEYIOIIUX 3HAUYEHUI MOCTOSTHHOM YIIMPEHUS UMITYIIbca U JUTHHBI kabens: a) At=10 ue/m, L=100
M 0) At=20uc/™M, L=1000 M B) At=2000 HC/M, L=2 kM .

3agauya Nel7. Onpenenure Kakue NOTy4aTcsl 3HAUEHUS! YIIUPEHUS UMITYJIbCA M ITMPUHBI TIOJOCHI
nporyckaHusi kabeapbHOro ydactka ¢ JuiMHoM 100 KM, IOCTPOEHHOTO Ha OCHOBE KabOemns THuma
Corning SMF 28 Ultra ¢ ucnons3oanueM DFB nazepa ¢ paboueit nirHoi BosiHbI A = 1550 HM 1
HIMPUHON criekTpa u3nydeHust AL =0,5 Hwm.

3agaua Nel8. Onpenenute kakue NoayyaTcsl 3HaU€HUS YIIUPEHUS UMITYJIbCa U IUPUHBI TOJIOCHI
IpOIyCcKaHUsl KaOeJbHOro ydacTka ¢ JUIMHOW 10 KM, IMOCTPOEHHOrO Ha OCHOBE Kalens Thma
Corning 62,5/125 IEC 60793-2-10 ¢ ucnone3oBanuem VCSEL na3epa ¢ paboueit IJIMHOM BOTHBI
A =1310 HM ¥ mMpPUHOH crieKTpa u3nydyeHus AA =1 HM.

3agaua Nel9. OnpenenuTh cpeHee KOTUYECTBO OMIMOOK, BOSHHUKAIOMIMX B JTHHEWHOM TPaKTe
BOCII nocrpoenHoit ¢ ucnonszoBanueM anmnapatrypsl LIBOJIT «Axkyna» (STM-1) 3a nepuoabt
BpPEMEHH: JIBA 4aca, a TAKKe 3a OJHH CYTKH; TI0NIaras, 4To BEpOSATHOCTh omuOKH paHa 1072
OLIMOKH HOCAT OJJUHOYHBINA XapakTep U paBHOMEPHO pacIipe/lesIeHBI.

3agaua Ne20. Jlns BeposTtHOocTH ommbkm 1072 paccumtath cpemHe BpeMs MeXIy ABYMs
cocenanmu omunbkamu B tuHeHOM Tpakte BOCII moctpoennoi ¢ ucnonb3zoBannem SDH STM-

1 moaTHO(YHKITMOHATBHOTO ONITUYECKOT0 MyIbTHILIEKCOpa « TpancmopT-S1»

3agaua Ne2l. Jlna BepostHoctu ommOku 10712 paccumrath cpemme BpeMs MeKIy ABYMs
cocemunMu ommOKkamu B nuHeiiHOM Tpakte BOCII moctpoennoit Ha QBM-S43-V2P/VV2P4 -
SDH/MSPP nnatdopme onepatopckoro kiacca STM-16 B komnakTHoM ucnoinHenuu 3U. 3axava
Ne22. Ompenenuth cpeiHee KOJIMYECTBO OIMMOOK, BOSHHKAIONIMX B JuHEWHOM Tpakte BOCII
noctpoeHHoit Ha QBM-S43-V2P/VV2P4 - SDH/MSPP mnardopme oneparopckoro kinacca STM-



16 B xomnakTHOM ucnioaHeHun 3U 3a nmepuo/ibl BpEMEHU: Yac, a Tak K€ 3a OJHU CYTKH; roJjaras,
YTO BEPOATHOCTH OMHMOKHM paBHAa 10712, OmIMOKM HOCAT OJWHOYHEIN XapakTep W PABHOMEPHO
pacrpeeseHsl.

3agaya Ne23. B ceru XGPON (FTTP) mexay onTuyecKUM JMHEWHBIM TEPMUHAIOM U
OINTHYECKHM CUCTEMHBIM TEPMHUHAIIOM HCHONb3yeTcs: BosokHo G.652 (ZWPF) Corning SMF 28
Ultra. .B
CeTH MCIOJIb30BaH CTAHJIAPTHBIN pa3BeTBUTENb 1X32 ¢ BHOcUMBIMH mnoTepsamu 18,5 nb.
PezepBHuas montHocTh nanHoi cetu mo cranaapty ITU-T G.987 cooTBeTCTBYET ONTHKE Kiacca A
T.€. 28 ab. Ilpu cTpouTENHCTBE IMHUYU UCIIONB3YETCS CBapKa IIPU 3TOM KOJUYECTBO CpPAIIEHUN HE
NPEBBIIIACT HIECTH OOIIMM MakCHUMajbHBIM 3aryxanuem 0,44 nb; mpu 3TOM Ha 4YeTHIPEX
CTaHJApTHBIX coenuHUTeNsIX SC MakCUMaJIbHO MOXeT noTepsthes 2,40 n1b. Onpenenure npenen
JAbHOCTH JIMHUM, OTPAaHMYCHHBIM 3aTyXaHHUEM, C YU4ETOM pe3epBa MOJIICPKKH (maintenance
margin) B 1 1b.
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OrmpezienuTe CKOPOCTH Mepeaun CUTHAA B JIMHUKM M BPeMsl HApaCTaHus U BpeMs craaa GppoHTa
umiyibca (mo yposHio 20 — 80%).
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umIyibca (o yposHio 20 — 80%).



3apaua Ne26 [lar mexay Hecymumu cuctembl WWDM (aByx okonHas cuctema A1=1310 M., A2
=1550 uM.) coctaBmsier AAL = 240 mm. Omnpenenute, 4eMy paBEH IIar 4acTOTHOW CETKH fs
COOTBETCTBYIOIIHI A,
3agaya Ne27. JInsg TEXHOJIOTMHM MYNbTUILNIEKCUPOBAHUS C PA3ACIECHUEM IO JJIMHE BOJIHBI
(HDWDM), onpenenuTs BEPXHIOK TPaHUILY JOMYCKOB Ha (IyKTyaluio Hecymmx fs; eciu mar
MEX/y HECYIIUMH 110 IJTMHE BOJHBI As IpuMepHO paBeH 0,1 HM., a CKOPOCTh IIepeiayn Ha Kax 10
Hecymei 2,5 ['out/c.
3agaya Ne28. Jlig TeXHOJNOrMM MYJIBTUILIEKCUPOBAHUS C pa3/Ie€€HUEM IO JJIMHE BOJIHBI
(HDWDM), onpenenuth BEpXHIOW TPaHUIlY JOIMYCKOB Ha (piyKkTyaruto Hecymux fs; eciau mar
yacToTHOro raHa 25 I'T1., a ckopocTh nepenaun Ha Kax10i Hecymeh 2,5 ['out/c.
3agaya Ne29. Jlng TeXHONOrMM MYJIBTUILIEKCUPOBAHUS C pa3/e€€HUEM IO JJIMHE BOJIHBI
(DWDM), onpenenuTs BEpXHIOI I'paHUIly AOMYCKOB Ha (yKTyanuio Hecymux fs; ecnu mar
MEXIy HECYIIUMHU IO JUTMHE BOJHBI As = (0,4 HM., a CKOPOCTh Tepeaadn Ha Kaxaou Hecymei 10
['6ut/c.
3agaya Ne30. JInsg TexHoJIOrMM MYNbTUILIEKCHUPOBAHUS C DPA3ACIECHUEM IO JJIMHE BOJIHBI
(DWDM), ompenenutb BEpXHIOIO TPAHUILY JOMYCKOB Ha (UIYKTyaluio Hecymux fs; ecnu mar
gactotHoro miaHa 100 I'T'm., a ckopocTh nepenayn Ha Kaxaou Hecymeit 40 ['our/c.
3agauya Ne31. Bl paccuutbiBaere JUHUIO NPOTsKEHHOCTRIO 100 kM. s noctpoenuss BOJIC
ucnonsiyercst SSMF-BonokHo ¢ aucniepcueit Ha A=1,5 MkM paBHO#t 17 nic/HM kM 1 iotepsimu 0,2
nb/km. Jlng KoMIOeHcalMu MAWCIEPCHUH B JIMHUM CBSI3M MPEIIONAraeTcsi HCIOIb30BaTh
DCFBonokno ¢ mucnepcueit munyc 100 nc/um-xkm u motepsmu 0,55 nb/km Ha A=1,5 MKM.
Omnpenenuts anuny komnencupyromiero DCF BonokHa, a TEK ke MoIHbIE MOTepH (3aTyXaHue) B
MOJTyYUBIICICS TUHUU.
3agaua Ne32. Bel paccuutbsiBaeTe MHUIO NpOTsKEHHOCTRIO 100 kM. [ns nmoctpoenus BOJIC
ucnone3yercst SSMF -BostokHoO ¢ qucniepcueit Ha A=1,5 MkM paBHoii 17 ric/HM-kM 1 motepsimu 0,2
nb/kM. [l KOMIIEHCAlMW JUCTIEPCHHM B JIMHUU CBSI3M  TIPENAIONATaeTcs HCIIOJIb30BaTh
DCFBonokno ¢ aucnepcueit munyc 170 nc/um-km u mnorepsmu 0,6 ab/km Ha A=1,5 MKMm.
Omnpenenuts anuny komneHcupymomero DCF BosokHa, a TeK ke MOJIHbIE MOTepH (3aTyXaHue) B
MOJTYYMBIIEHCS TUHHM.
3agaua Ne33. B tpancnongepax o6opynoBanus T8 «Bosra» mis (kanamsHOU OSI) ckopoctn
nepeaaun 100 I'6ut/c ucnonsizyercs Gopmar moaynsauuu DP-QPSK (Kaxneiii cumBon QPSK
CUTHaJIa MOXKET MPUHUMATh OJTHO M3 4eTblpex 3HaueHui ¢aszwl: 0, w2, m, 3w /4. CnenoBaTenbsHo,
kaxapiii cumBonl QPSK curnana nepenocur 2 6ura nndopmanuu. Kaxaeiit cumBon DP QPSK
curHana cojepxut aBa cumBosa QPSK curnama, cienoBarenbHO, OH NepeHOCHT 4 Outa
uHpopMaluu.). YUUTBIBas, UYTO TeMIeparypHas QUIyKTyalusi HeCylledl MCIoIb3yeMoro B
tpancnonaepe nasepa Af = 1.2 I'T', onpenenure B KaKUX U3 MEPEUUCICHHBIX YaCTOTHBIX TIJIAHOB
cuctemM HDWDM (25 1T, 12,5 I'T1y) u DWDM (0,8 aMm, 0,4 HM) MOTYT UCIIOJIB30BaThCS IaHHBIE
TpaHCIOHEpHbI!
3amaua Ne34. Bei ucnionssyere obopynoBanue SDH-(STM-256). YuutsiBas, 4o TeMneparypHast
GiykTyanus Hecyllel HCIoIb3yeMOro B TpPaHCIIOHAepe BRIOpaHHOH ammapaTypsl jiazepa Af = 2
[T, onpeaenuTe B KaKuX U3 MEPEUNCICHHBIX YaCTOTHBIX MI1aHOB cucteM HDWDM (25 1T, 12,5
[T) u DWDM (0,8 M, 0,4 HM) MOTYT HCIIONIB30BAThCSI TJAHHBIC TPAHCIIOHIEPHI!
3agauya Ne35. B ceru EPON (FTTP) mexay onTudeckuM TUHEHHBIM TEPMUHAIOM U ONITHYECKUM
CUCTEMHBIM TEPMHHAJIOM HCIONb3yeTcss BoiokHo G.652 (ZWPF) d¢upmer Hitachi co
CJICAYIOIIMMH MapaMeTpaMu: 3aTyxaHue s JuinHbl BOJTHBI A= 1310 uM. Coctasnser 0,38 nb/km.,
a gus A = 1550 um. — 0,23 nb/km., nnuHa BomHBI HyneBoil aucrepcun 1300 HM.

B ceru ucnonszoBan PLC Splitter 1x4



C BHOCUMBIMH TTOTEPSIMU 7,2 1B, Ha KaXXIbIi BBIXO/1 KOTOPOTO Yepe3 BOJOKHO noacoenuHensl PLC
pazBerBuTenu 1x8 ¢ BHocumbiMu notepsamu 10,5 nb. Pe3epBHas MOUIHOCTH TaHHOM CETHU MO
craugapry IEE 802.3ah coorBerctByer PX-20U T.e. 26 nb. Ilpm cTpouTenscTBe JIHHUH
UCIIONIB3YETCs «cymnep-cBapka» (Super Fusion), a Koau4ecTBO cpallieHUil HE MPEeBBIIIAET BOCBMHU
obmum 3aryxanuem 0,44 nb; npu 3Tom Ha 4eThipéx LC coenuHeHusx tepsercs cymmapro 0,48
nb. Omnpenenute npeaen NajibHOCTU JIMHUHU, OTPAHUYEHHBIM 3aTyXaHHEM, C y4eTOM pe3epBa
noaepxkku (maintenance margin) B 1 nb.

3agaua Ne36. B ceru GPON (FTTP) Mexny onTHUeCKUM JIMHEHHBIM TEPMUHAIIOM M ONITHYECKUM
CHUCTEMHBIM TEpPMHUHAJIOM HUCHOJb3yeTcs: BoOJOKHO G.652 (ZWPF) ¢upmer Hitachi co
CIICYIOIIUMH TIapaMeTpaMu: 3aTyxaHue Juist ITiuHbI BOHBI A= 1310 aM. Cocrasnser 0,4 nb/kwm.,
a st A = 1550 um. — 0,25 nb/km., anuHa BomHBl HynaeBod aucnepcuu 1320 Hwm.

B cern ncnonbs3oBaH cTaHIapTHBIN
pa3BerBUTENbL 1X32 ¢ BHOCMMBIMM notepsimu 18,5 nb. Pe3epBHas MOIIHOCTH JJTaHHOM CETH IO
crangapry [TU G.984.2 coorBercTBYyeT ontuke kinacca B 1.e. 25 ab. [Ipu crpoutenbcTBe TMHUN
UCIIONB3YETCSl CBapKa IPH O3TOM KOJIMYECTBO CpAIllEHUH HE TMPEBBINIAET MIECTH OOIIUM
MakcuMaibHbIM 3aTyxaHuem 0,44 nb; mpu 3TOM Ha YeThIpEX CcTaHAAPTHBIX coeauHutTensix SC
MakCUMaldbHO MoOeT morepsatbes 2,40 nb. Omnpenenutre mpenen JanbHOCTH JIMHUW,
OTpaHHYEHHBIN 3aTyXaHUEM, C YIETOM pe3epBa Mo epKku (maintenance margin) B 1 ab.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Ornenka Kpurepun oueHnBaHus 10 IK3aMeHy

OICHKY «OTJIMYHO» 3aCIy>XUBACT CTYACHT, OCBOMBIIHNH 3HaHUA,
YMEHMsI, KOMIIETEHLIMM M TEOPETHUUECKU Marepuasl 0e3 mpoOesnos;
BBITIOJTHUBIIIHI BCE 3alaHus, MpPEAYCMOTPCHHBIC yT-IC6HI)IM IIJTaHOM Ha
BBICOKOM Ka4y€CTBECHHOM YPOBHE; MMPAKTUYCCKUC HaBbIKH
po(heCcCHOHANBHOTO MPUMEHEHHS OCBOEHHBIX 3HaHUM c(OPMUPOBAHBI.
OOHapyXMBIIIEMY BCECTOPOHHEE CHCTEMaTHYecKoe 3HaHue yueOHO-

BeIcoknii ypoBeHb
«5» (OTIAMYHO)

IPOrpaMMHOr0 MaTepuaia, yMEHIue CBOOOIHO BBINOIHATh IPAKTUUECKHE
3a/laHusl, OCBOMBILEMY OCHOBHYIO JIUTEpaTypy U 3HAaKOMOMY C
JIOTIOJIHUTEIIbHOM ~ JINTEpaTypoOil, PEKOMEHJIOBAHHOW  INPOTPaMMOM.
BricTaBnsiercs cTyieHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MTOHSITHH
JUCHUIUIMHBI B MX 3HAU€HUW M IpuoOperaeMoil mpodeccuu,
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B MOHHMMAHUU, H3JI0XKEHUH U
UCIOJIb30BaHUU Yy4eOHO-TIPOrPaMMHOI0 MaTepuasia

OLIEHKY  «XOpOIO»  3aCIY)XHBAaET CTYACHT, IPAKTUYECKU
MMOJTHOCTBIO OCBOMBIITHI 3HaHWs, YMCHHA, KOMIICTCHIIUN U TCOpeTI/I‘IeCKI/Iﬁ
Marcpuall, y“I€6HBI€ 3aJaHusl HE OICHCHbBI MAaKCUMAJIbBHBIM YHCIIOM
OamnoB. OOHapyXuBLIEMY TIOJHO€ 3HaHHE Y4eOHO-TIPOrPaMMHOTO
MaTepuaya, YCIEIHO BBIIOJHUBIIEMY MPEAYCMOTPEHHBIE MPOrPAMMON
3aJ]au, YCBOUBIIIEMY OCHOBHYIO PEKOMEHIOBAaHHYIO JIUTEPATYPY.

CpenHuii ypoBEHb
«4» (xopomuio)




OILICHKY «YyJIOBJIETBOPUTEIHHOY 3aCITYKUBAET CTYICHT, YACTHUYHO C
npoOesiaMy OCBOMBIIMIA 3HAHUS, YMEHHSI, KOMIETEHIIMH U TEOPETUUECKHIA
MaTepuai, 4acTb y4eOHBIX 3aJaHUi 10O HE BBINOJHUI JI0 KOHIA, TU00

Hoporosbiit OHM OIICHEHbI YHCJIOM OaJioB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOpPbIE
YPOBEHB «3» MpPaKTUYECKHE HaBBIKM HEe chopmupoBanbl. OOHapyKUBIIEMY 3HaHUE
(YIOBIETBOPUTENT | OCHOBHOIO Y4eOHO-IIPOrPaMMHOTO MaTepuana B 0o0bemMe, HE0OXO0AUMOM
bHO) Uil JanpHeimend yueObl U mpenacTrosimied paboTel Mo mnpodeccuu,

CIIPABJISAIONIEMYCSl C  BBIOJHEHUEM  3aJIaHMH, MPETyCMOTPEHHBIX
IpOrpamMMoii. OOmamaromM ~ HEOOXOOMMBIMM  3HAHHUSAMH,  HO
JIOTTYCTUBIIIMM HETOYHOCTH B OTBETE HAa 9K3aMEHE M IPH BBITIOJHCHUH
JK3aMEHAlIMOHHBIX 3aJaHHi.

MuHUMAaTBHBIH OLICHKY «HEY/IOBJICTBOPUTEILHO» 3aCIY)KHBAaeT CTYICHT, HE
YPOBEHB «2) OCBOMBIIINI 3HAHUS, YMCHHS, KOMIICTCHIIMH U TEOPETUICCKUN MaTepHall,
(HEylOBIIETBOPUT | ydeOHBbIC 3aJaHHWsi HE  BBINOJIHWJ, TPAKTHYECKUE HAaBBIKA  HE
€JIbHO) chopMUpPOBaHBI.

Kpurtepuu oneHuBanus mo 3avery:

TectroBble 3amaHus cocToUT H3 35—45 TeopeTHyecKUX BOIIPOCOB MO TEMATUUYECKUM
paszzmenaMm pabodeil MporpaMMbl y4eOHOW JHCHHMILIMHBI 5-r0 cemectpa. CucreMa OICHOK
BBITNIOJIHEHUS] KOHTPOJILHOTO 3a4€THOTO TECTUPOBAHUSA:

- «OTJIMYHO» — KOJUYECTBO MPaBUIbHBIX OTBETOB OT 90% 1o 100%:;

— «XOpOILI0» — KOJIMYECTBO PABUIIBHBIX OTBETOB 0T 75% 110 90%);

— «yZIOBJIETBOPUTEIIBHO» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 60% 110 75%.
- «HE YJOBJIETBOPUTEJILHO» — KOJIMYECTBO MIPABUIILHBIX OTBETOB MeHee 59%.

CucremMa OLIEHKH [TPAKTUYECKOI0 3aU€THOTO 3a/1aHuUs:
— «OTJINYHOY» — CTYJIEHT MOJIHOCTHIO U MPaBUJIBHO BBIIIOJHWI 33JaHUE 32 TPU
aKaJeMHYECKHX Yaca;

— «XOpOILIO» — CTYIEHT IOJHOCTBIO M IPABUJIBHO BBINOJHWI 3a/JlaHUE 3a

YeThIPE aKaJEMUYECKUX Yaca,

— «yIOBJIETBOPUTEIIBHO» — CTYIEHT 3a 4YeThlpe akKaJeMHYeCKHX dYaca

MIPaBWJIbHO BBITIOJIHUII BCE ITOCTABJICHHBIE B 3a/IaHUU 33J]a4l, KPOME MOCIEAHEH.

— «HE YAOBJIETBOPUTEIBHO» — BO BCEX OCTAJbHBIX Cilydasx (K MpUMepy —

CTYJEHT olMOCs MpH BBINOJIHEHNUU 0oJiee, YeM B OJIHOM MOCTaBICHHOM 3ajjaue B 3a/1aHUU

WM HE BJIOKWIICS BO BPEMEHU BBIITOJHEHMS B YETHIPE aKaJEMHUECKUX Yaca).

«3a4TeHo» BbICTABIsIETCS OOYYArOIIMMCS TIOJYYMBLIEMY [0 3a4€THOMY TECTy U
MPAKTUYECKOMY 3a/IaHUI0 OLEHKU «OTJIMYHOY, «XOPOILIO» WIN «YIOBIETBOPUTEIHHO» B JIIOOOM
COYETaHHUH — JIOITYCTUBIIUM IOTPEIIHOCTH B OTBETE HA 3a4ETE U IPH BBINIOJHEHNUN TPAKTUYECKUX
3aJJaHU} BBIHOCHUMBIX Ha 3a4€T, HO 00JIaJaloIMM HE0OOXOIMMbIMH 3HAHUSIMH U YMEHUSIMH JUTSI UX
YCTPaHEHMS IPU KOPPEKTUPOBKE CO CTOPOHBI MPENOAaBaTENS.

«He 3auTeH0» BBICTaBISIETCS 00YYarOMIEMYCsl MOJIYYHUBILIEMY MO 3a4€THOMY TECTY WM
NPaKTUYECKOMY 3aJaHHUI0 OLIEHKY «HE YIOBJETBOPUTEIBHO» — T.6. OOHAPYXHUBILEMY
CYIIECTBEHHBIE NMPOOENbl B 3HAHHMSIX OCHOBHOTO MPOTPaAaMMHOIO MaTepHuaja IO JUCIMILIMHE,
JIOMTYCTUBIIEMY HPUHUIUIHAIbHBIE OIIMOKH B BBIIOJHEHHUU IPEIyCMOTPEHHBIX MPOrpaMMOi
IIPAKTUYECKUX 3aJaHUN (OTCYTCTBHE 3HAHUN 3HAUUTEIBHOW YacTU IMPOrPaMMHOIO MaTepHuala;
HEIIOHUMAHUE OCHOBHOI'O COZEP’KaHUS TEOPETHUYECKOr0 MaTepuaja; HEyMEHUE IPUMEHSTh



TEOPETUYCCKHUE 3HAHUS MPHU PEIICHUU MPAKTHYCCKHUX 3a/1a4; JAOMYCTHBIIEMY NMPHHIMITHAIbHBIC
OIIINOKH.

OrneHOUYHBIE CPECTBA ISl HHBAJIMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— Opu  HEOOXOJMMOCTH HMHBAJIMAAM W JHIAM C  OTPaHMYCHHBIMH
BO3MOKHOCTSIMH 3/I0pPOBBSI TPEAOCTABISACTCS JOMOJHUTEIBHOE BpEeMs JJISi TMOATOTOBKU
OTBETa Ha IK3aMEHE;

- OpU  TPOBEICHUU TMPOIEIYpPhl OICHUBAHUS PE3YJIbTATOB OOyYCHHS
WHBAIUJIOB ¥ JIMI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI MPEIyCMATPUBACTCS
UCITIOJIb30BAHUE TEXHUUECKUX CPEIICTB, HEOOXOJMMBIX UM B CBSI3H C MX WH/IMBUIYATbHBIMA
0COOEHHOCTSAMU;

— Opu  HEOOXOAMMOCTHM sl OOYyYalolMXcs C  OrpaHHMYCHHBIMH
BO3MOKHOCTSIMH 370POBbSI U MHBAJIUI0B MPOIIEypa OLECHUBAHUS PE3YIbTaTOB O0YUCHUS
M0 JUCHUTUIMHE MOKET IPOBOJAUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAJIHMJIIOB M JIMII C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHUIUIMHE (MOIYIIO) MpPEIyCMaTPUBACT IPEIOCTABICHHUE
uHpopManuu B (opmax, amanTUPOBaHHBIX K OrPAHWYCHHUSM HUX 3JI0POBbS U BOCIPHSITHUS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B TIeYaTHOM (Qopme yBeIHmueHHBIM mpudToM, — B (popMe >IEKTPOHHOTO
JTOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

- B [IEYAaTHOH (opme,

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B IeUaTHOM Gopme,

- B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TepeuyeHb MOXKET ObITh KOHKPETU3UPOBaH B 3aBHUCHUMOCTH OT KOHTHMHI€HTA
oOyJaromuxcs.

5. Ilepevenb y4eOHOM JIUTEpaTyphl, HHPOPMANHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. Y4eOnas JquTepatrypa B

NSITOM ceMecTpe

1. Cetu u cucteMbl nepefauyd UHGOPMALUMU: TEIEKOMMYHHMKAI[MOHHBIE CETU @ YYEOHHK U
MpaKkTUKyM i akagemudeckoro OakanaBpuata / K. E. Camyitnos [u ap.] ; mox pen. K. E.
CawmyitioBa, U. A. lllammmosa, 1. C. Kyns6oBa. — M. : U3parensctBo FOpaiit, 2017. — 363
c. — (Cepus: bakamaBp. Axamemudeckuii kypc). — ISBN 978-5-534-00256-0. — Pexum
nocryma : https://urait.ru/book/seti-i-telekommunikacii-469090. I'pup YMO BO

2. llykanoB, B.H. BonokonHo-ontuueckass TexHHKa. [IpakThueckoe pykoBojacto / B.H.
IlykanoB, M.A1. SIkosnes. - Mocksa : Undpa-Unxenepus, 2014. - 304 c. - ISBN 978-5-
9729-0078-7 ; To xKe [D7EeKTPOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=234772

3. I'opauenko, B.H. MHorokananbHble TeJIEKOMMYHHUKALIMOHHBIE CUCTEMBL. YUeOHUK ISl BY30B
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[DnexTponnslit pecypc] : yuaeb. / B.H. 'opauenko, M.C. TBeperkuii. — DJIEKTpPOH. JaH. —
Mocksa: I'opsuas nunug-TenekoM, 2013. — 396 c. — Pexum nocryna:
https://e.lanbook.com/book/11830. — 3aru. ¢ 3kpana. YMO 1o 0Opa3oBaHuI0 B 00J1aCTH
NHpoKoMMYHHUKAITMOHHBIX TEXHOJIOTHUMA
4. Onruyeckue HUPPOBbIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI: JIA0OPATOPHBINA MPAKTUKYM. /
A.C. JleBuenko, B.B. Cmocapesckuii, H.A. SIkoBenko/ ISBN 978-5-8209-0872-9 Kpacuonap.
Ky6anckumit roc. yu-t, 2013. Y.I: BBenenue B TexXHOJNIOTHIO  ITU(DPOBBIX
TenekoMMmyHuKaoHHbIx ceteit TCP/IP. 82c.
5. Kcenodontos C.H., [ToptaoB D.JI. HanpaBnstomnue cuctemsl ieKTpocBszu. COOpHHK 3a/ad.
Y4ebHoe mocobue aist By30B/ 2-¢ uzj., crepeorurr. 2014 1. 268¢
6. Bunokypos, B.M. [ludpoBsie cuctembl nepenaun : yueoHoe nocodue / B.M. Bunokypos. -

Tomck : ToMckuil rocyapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PATUOIIECKTPOHUKH,

2012. - 160 c. ; To xKe [D51eKTpOHHBIN pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=209018
7. BmacoB .M. Texnudeckass IMarHOCTUKA COBPEMEHHBIX HU(PPOBBIX ceTeil cBsi3u. OCHOBHBIC

IPUHLIMIIBI U TEXHUYECKUE CPE/ICTBA U3MEPEHMM apaMmeTpos nepenaun 1uist cereit PDH, SDH,
IP, Ethernet u ATM/ [lox pen. M.M. Iltuunukosa 2012 r., c. 9-28.

B IIIECTOM CEMECTpE

1. TenexoMMyHHKallMOHHBIC cHCTeMbl U ceTH: B 3 Tomax. Tom 3. - MylbTUCEpBUCHBIE CETH
[DnexTpoHHEIH pecypce] : yueb. mocodue / B.B. Benuuko [u 1p.]. — DaekTpoH. 1an. — MockBa

lopsuas  ngunmsa-Tenexom, 2015, — 592 ¢ —  Pexum  jocryna:
https://e.lanbook.com/book/64092. — 3ara. ¢ 3kpana. YMO no o0Opa3oBaHui0 B 00JacTH
TEIEKOMMyHHUKAIIHAI

2. Onruyeckue TelIeKOMMYHHKAIIMOHHBIE CUCTEMBI [ DIeKTpOHHBIH pecypc] : yueb. / B.H.
l'opauenko [u ap.]. — DnexTpoH. nad. — Mocksa : ['opsuas nunus-Tenexkom, 2011. — 368 c.
— Pexum pocryma: https://e.lanbook.com/book/5147. — 3arn. ¢ skpana. YMO 10
o0pa30BaHMIO B 00JIACTH TEIEKOMMYyHUKAIIH

3. OnTuueckne nudpOBBIE TEIEKOMMYHHKAIIMOHHBIE CHUCTEMBI: JaOOpaTOPHBIN MPAaKTUKYM. /
A.C. JleBuenko, E.A. JIaBpentreBa, FO.A. Tuxonosa, H.A. fIkoBenko/ Kpacnonap. Kybanckuit
roc. yH-T, 2013. YU.2: OcHOBBI paboThI pacnpene’eHHbIX ceTei Ha 0aze mpoTokonoB BGP u
MPLS 153c.

4. Ilapanrosuy, C.H. MHOroOBOJIHOBBIE ONTUYECKHE CUCTEMBI CBs3U : yueObHoe mocooue / C.H.
[lapanroBuu ; MunuctepcTBo oOpa3oBaHus W Hayku Poccuiickoit denepanyu, Tomckwuii
I'ocynapcrBennblii YHuBepcuter Cucrem Ymnpasienus u Paanosnextponuxu (TYCVYP). -
Tomck : TYCVYP, 2013. - 157 c. : un.,tabmn., cxem. - bubnuorp.: ¢.139-142. ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=480597 5.

Canex b., Teiix M. Ontuka u Qoronuka. [Ipunnunel npumenenus T.2. JlonronpynHblii:

N3natensckuii Jom «MuTennexkTy, 2012 — 784 c.

5.2. UnTepHeT-pecypchl, B TOM 4YHCJIe COBpPeMeHHble NpodeccuoHAIbHbIE 0a3bl
AAHHBIX 1 HHGOPMAIIMOHHBbIE CIIPABOYHBIE CUCTEMbI JJIEKTPOHHO-0HOJINOTEYHbIEe CHCTEMBbI
(OBC):

1. DBC «OPAUT» https://urait.ru/

2. OBC «JIAHb» https://e.lanbook.com



http://www.techbook.ru/book_list.php?str_author=%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D1%82%D0%BE%D0%B2%20%D0%A1.%D0%9D.
http://www.techbook.ru/book_list.php?str_author=%D0%9F%D0%BE%D1%80%D1%82%D0%BD%D0%BE%D0%B2%20%D0%AD.%D0%9B.
http://www.techbook.ru/book_list.php?str_author=%D0%9F%D0%BE%D1%80%D1%82%D0%BD%D0%BE%D0%B2%20%D0%AD.%D0%9B.
http://www.techbook.ru/book_list.php?str_author=%D0%9F%D0%BE%D1%80%D1%82%D0%BD%D0%BE%D0%B2%20%D0%AD.%D0%9B.
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Pecypchl cBOGOIHOTO 10CTYMIA:

1. Caiir pa3paboTunka MPOrpaMMBbl  AMYJISILIMU paboThI TII00ATBHBIX
cereit GNS.3: http://www.gns3.net/

2. Kypnan «Texuuka CBsi3u» — MPOU3BOJCTBEHHBIN TEXHHUECKHH )KypPHAII, OCBEIIACT BCE

ACIICKThI TEJICKOMMYHHUKaIMK 1 cBsi3u: hitps://iks.sut.ru/rubricator/tehnika-svyazi/

CoOcTBeHHBIE 3JJIEKTPOHHBbIE 00pa3oBaTejibHble M HH(OPMAINMOHHBbIE Pecypchl
KyoI'Y:

1. DJIeKTpOHHAas uHGOPMaAIIMOHHO-00pa3oBaTeIbHask cpena MopnynsHOTO
JnHamuyeckoro
O6yuenuss Kyol'Y — pazpen «Ontudeckue 1U(pOBBIE TEICKOMMYHHKAIIMOHHBIE CHCTEMbBI»
https://moodle.kubsu.ru/enrol/index.php?id=372

2. baza y4eOHBIX IJIaHOB, y4eOHO-METOJMYECKUX KOMIUIEKCOB, IYOJIUKAIUi |
koHpepenmmii http://mschool.kubsu.ru/
3. OnekTpoHHbIii apxuB gokymentoB KyoI'Y http://docspace.kubsu.ru/

Jlns co3maHus U MyOJUKAIMA KOHTEHTa M YU4eOHBIX OOBEKTOB MPEMOIaBaTEIEM HCIIOIb3YETCsI
ciyx0a BUJIEO TPaHCIISAIUN Microsoft Stream https://www.microsoft.com/ru-
ru/microsoft365/microsoft-stream, a WHCTPYMEHTOM JUIsl 3JCKTPOHHOW KOMMYHUKAIMH U
00paTHOM CBSI3U CO CTyACHTaMH Hcmoyb3yercs Microsoft Teams https://www.microsoft.com/ru-
ru/microsoftteams/log-in.

6. MeToanueckne ykazaHus AJs 00y4aOIIMXCS 110 0CBOCHUIO AN CUMIIIMHBI (MOAYJIST)
Jlexuus siBsieTcst 0AHOM U3 POpPM U3yUdEeHHs TEOPETUUECKOr0 MaTepuara 1o JucuuIuivae. B xone
JEKLIMOHHOTO Kypca IPOBOAMTCS H3JI0KEHHE COBPEMEHHBIX HAy4dHBIX IOJIXOJOB M Teopuil. B
TEeTpaAu [UId KOHCHEKTHPOBAaHHUS JIEKUMH HEoOXOIMMO HMeTh MOoJd, TIJe 1O XOIy
KOHCIIEKTUPOBAHUS JETAt0TCsl HEOOXOIMMBbIE TOMETKU. 3alUCH J0JKHBI ObITh H30MPaTEIbHBIMU.
B KOHCIEKTE MPUMEHSIOT COKpALIEHHUE CJIOB, YTO YCKOPSET 3alKch. Bonpocsl, BO3HUKAOIINE B
XOJIe JIEKIIUH, €CIIU HE 3aJjaHbl Cpa3y, pEKOMEHIYETCSI 3alIMChIBATh HA MOJISAX U MTOCIE OKOHYAHUS
JEeKIMM OOpaTUThCS 3a Pa3bsACHEHMEM K mpernojaBaTento. Heo6XxoanMo akTHMBHO paboTath ¢
KOHCIIEKTOM JIEKIIMH: TI0CJIE OKOHYaHUS JIEKIIUH PEKOMEHYETCs IEPEUNTATh CBOU 3allCH, BHECTU
MIONPABKU U JJOTIOJIHEHHUS.

OI[HI/IM M3 OCHOBHBIX BUAOB ACATCIBHOCTH CTYACHTA ABJIACTCA CaMOCTOATCIIbHAA pa60Ta,
KOTOpasi BKJIIOYAeT B ce0s U3yyeHHE JIEKIIMOHHOTO MaTepuaia, ydeOHUKOB U y4eOHbIX MOCOOUH,
IIOATrOTOBKH K BBIITOJTHEHUIO na60paT0pr,1x pa60T n O(bOpMJ'IeHI/IIO TEXHUYECKHUX OTYETOB I10 HHUM,
a TaK XK€ MOATOTOBKH K IMPAKTUYCCKUM 3aHATUAM H3YUCHUCM KpaTKOﬁ TCOpHUU B 3aJaYHUKaAX U
PEIICHUN JOMAIITHUX 33}13HI/II71.

Metoanka caMOCTOSTETbHON pabOThI PEBAPUTENHHO Pa3bsICHIETCS MperoiaBaTesieM U
B TOCJICAYIOIIEM MOXET YTOUHATHCS C YYETOM WHAMBHUIYaTbHBIX OCOOCHHOCTEW CTY/IEHTOB.
Bpemst u MecTo caMocTOSITENbHON pabOThl BBHIOMPAIOTCS CTYACHTAMH MO CBOEMY YCMOTPEHHUIO
IUTAaHUPOBaHHE BPEMEHH HAa CAaMOCTOSITEIbHYIO paboTy, HEOOX0IMMOr0 Ha U3y4EeHUE HACTOSIIEH
JUCLUIUIMHBI, CTYAEHTaM JIy4Yllleé BCEr0 OCYILIECTBJIATH pPABHOMEPHO Ha BECh CEMECTD,
IIpelycMaTpUBas IPU STOM PETYJIIPHOE OBTOPEHHUE IPOUIEHHOTO MaTepHala.
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CamocrosaTenbHy0 padoTy Ha/l AUCLHUILIMHON CleyeT HauuHATh C U3Y4EHUs IPOrpaMMBl,
KOTOpasi COJCPAKHUT OCHOBHbIE TpPeOOBaHMSA K 3HAHUSAM, YMEHHUSM M HaBblKaM OOydaeMbIX.
O0s13aTenbHO ciIeLyeT BCIOMHUTh PEKOMEH/Ialluy IIPENojaBaTesis, JaHHbIe B X0/1€ yCTaHOBOYHBIX
3aHATHN. 3aTeM ClIeyeT IPUCTYNATh K HM3YyYCHHMIO OTIENIBHBIX DPA3feiiOB M TEM B IOPSAIKE,
IIPElyCMOTPEHHOM IIPOIPaMMOM.

[MonyynB mpenacraBieHre 00 OCHOBHOM COJEp)KaHWUHU pas3jenia, TeMbl, HE0O0XOIUMO
U3y4UTh MaTepHal M0 TeMe, M3JIOKEHHBIH B yueOHuke. LlenecooOpazHo COCTaBUTH KpaTKHUA
KOHCIIEKT HJIM CXeMY, OTOOpa)KaloUIyI0 CMBICI M CBS3M OCHOBHBIX HMOHSATHH JaHHOTO pasjeia u
BKJTIOYEHHBIX B HETO TeM (WK 60Jiee MPOIYKTUBHO — JIOMTOJHUTH KOHCIIEKT JIeKIUH ). O0s13aTebHO
CJIeyeT 3alMChIBATh BO3HUKILKE BOIIPOCHI, HA KOTOPBIE HE YAAIOCh OTBETUTH CAMOCTOSTENBHO.

Heo6x0a1M0 N3y4uTh CIUCOK PEKOMEHI0BAaHHOM JIUTEpaTyphl U YOSAUTHCS B €€ HATMUUU
B JINYHOM I10JIb30BaHUU WJIM B IOJPA3JEJIEHUSAX OUOINOTEKH B OyMa)XHOM WIIM 3JIEKTPOHHOM
Buzie. BClo OCHOBHYIO yueOHYI0 JUTEpaTypy JKeIaTelbHO M3ydaTh C COCTaBIEHUEM KOHCIEKTA.
YreHne suTepaTyphl, HE CONPOBOXKIAAEMOE KOHCIEKTHPOBAHMEM, MAJI0 Pe3yiabTaTHBHO. Llens
HalMCaHUs KOHCIIEKTa M0 AUCLUIUIMHE — c(hOpMUPOBATh HABBIKU IO MOMCKY, OTOOPY, aHAINU3Y U
(bopMynHpOBaHUIO yUeOHOT0O MaTepuaia. DT HaBbIKU 00s3aTeIbHbI 171 JIF0OOro CHEeIHaINcTa ¢
BBICUIMM OOpa30BaHMEM HE3aBHCUMO OT BBIOpaHHOTO HampaBieHus. Hamucanue KoHcIeKTa
JIOJDKHO OBITh TBOPUECKUM — HYKHO HE IEPENUChIBATh TEKCT U3 HCTOYHHUKOB, HO MBITATHCS KPATKO
U3JIaraTb CBOMMHU CJIOBAaMH COJEP)KaHUE OTBETAa, IPU 3TOM MAKCHUMAJIBHO €r0 CTPYKTYPHUPYs U
UCIOJIb3Ysl CUMBOJIBI M YCIIOBHBIE 0003HaueHUs (B 3TOM BaM momoryTt BOIpochl BHIHOCUMBIE Ha
3a4€THOE TECTUPOBaHUME W 9K3aMeH). KonmupoBaHue u 3aydyrMBaHHE HEOCMBICIEHHOI'O TEKCTa
TPYAOEMKO U 1O OOJBIIOMY CUETY HE MMEET MO3HABATEJIbHOM M MpakTU4ecKol neHHoctu. [lpu
paboTe HaJ KOHCHEKTOM 0053aTelbHO BBIABISAIOTCA M OTMEYAIOTCS TPYAHbIE Ui
CaMOCTOSITENILHOTO U3yUYEHUS BOIIPOCHI, C KOTOPBIMU YMECTHO OOPAaTUTHCS K IPENOIaBaTENI0 IPU
MOCEIICHUH 3aHATUH M KOHCYJIbTALUH, THO0 B MHIUBUAYyaIbHOM nopsiike. [Tpu urenun yueOHOM
U HAy4yHOW JUTEpaTypbl HEOOXOAMMO BCEr/Ja CIEAUTH 3a TOYHBIM U IOJIHBIM IOHUMaHUEM
3HauUEHUsl TEPMUHOB U COZICPKAHUSI TOHITHM, UCTIOIb3YEMbIX B TEKCTE. Beerna ciieryer yrouHsaTh
3HAUEHUS 1O CIOBAPSAM WM SHIMKIONEAUSIM, TP HEOOXOAUMOCTH 3aIIUChIBATh.

K naboparopHbIM paboTaM cielyeT MOArOTOBUTHCS MPEIBAPUTEIBHO, 03HAKOMHBILHUCH C
KpaTkol HO crhenu@uyeckod Teopuell pa3MeleHHOH B COOTBETCTBYIOLIEH MeETOJHUKe.
PekoMenayeTcsi 03HaKOMUTBHCA 3apaHee U C METOJNYECKUMHU PEKOMEHIALUSAMHU 110 IPOBEIEHHUIO
COOTBETCTBYIOLIEH sabopaTopHOil paboThl, M B ciay4ae HEOOXOJUMOCTH MPOBECTU
IIPEIBAPUTENIBHYIO IOArOTOBKY. BHU1€0 TEKIIMN IOMOTat0T BCIIOMHUTD ayAUTOPHBINA MaTepUal.
HenocpencrBenHas noAroTOBKa K 3a4€Ty OCYIIECTBIISECTCS IO TEMAM JIEKIIMOHHBIX CEMHUHAPCKUX
3aHATUHN U 1a0OPaTOPHBIX PaboT.

Bes pabora mo opraHuzanuu BbIOOpa CTYJIEHTAaMHU TEM KYpPCOBBIX MPOEKTOB M 3aKPEIUICHUIO
HAyYHBIX PYKOBOJUTENEH MPOBOIUTCS Kaderpol ONTO3IEKTPOHUKH, COBMECTHO C 3aBEIYIOIIUM
Kadeapsl.

[IpumepHas TemMaTHKa KypcOBOTO MPOEKTHPOBAHUS pa3padaThIBaeTCs U €KEroaHO OOHOBIISETCS
Kadeapoii. 3akperuieHue 3a CTYACHTaMH TeM KYPCOBBIX POEKTOB MMPOU3BOIUTCS O UX JIMYHBIM
3asBJICHUSIM Ha MM 3aB Kadeapoil, Mo corinacoBaHHIO C HAYYHBIM PYKOBOAMTEIEM BO3MOXKHO
KOPPEKTHpPOBKa BbIOpaHHOM Tembl. B jpanpHelieM CTYAEHT M Hay4HbBIM pPYKOBOJHUTENb
COCTaBJISICT 33aJjaHHE C MOAPOOHBIM IJIAHOM IO BBIIOJHEHUIO KypcoBOro mpoekta. I[loapoGHast
uH(popMalns 1o TpeOOBaHUSIM K KypCOBOMY IMPOEKTUPOBAHUIO paciioyiaraeTcs Ha caiiTe Kageapsl
ONTO3JIEKTPOHUKH B TOKyMEHTE MeTo1nuecKre YKa3aHHusl 110 BBIITOJIHEHUIO KYPCOBBIX IIPOEKTOB:
https://kubsu.ru/ru/ftf/trebovaniya-k-oformleniyu-vkr-i-kursovyh-rabot-magisterskih-dissertaciy
HenocpencTBenHas MOATOTOBKA K 3a4€Ty M 3K3aMEHY OCYILECTBIISIETCA O BOIPOCAM U 3aJadam,
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NpPEJCTaBICHHBIM B JaHHOW Yy4eOHOH mporpaMMe AMCUUILIHHBI.

TmarenbHO HU3y4YUTE

(bOpMYyIUPOBKY KaXKIOT0 IK3aMEHALMOHHOTO BOMNPOCAa, BHUKHHUTE B €r0 CyTh, COCTAaBbTE IUIAaH

OTBE€TAa, TaK KaK 3K3aMCH claércs B YCTHOﬁ (bopMe B XOI€ auajora mpemnoaaBaTeiia CO CTYACHTOM.

B ocBoenun AUCHUIUIMHBI MHBAJIMJAMH U JIMIAMU C OrpaHUYCHHBIMH BO3MOXHOCTSIMU

3I0pOBbs OOJIBIIIOE 3HAYEHUE HMMEET WHIUBUAyalbHas ydeOHas paboTa (KOHCYIbTAllUU) —

JIOTIOJTHUTEIILHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

I/IHI[I/IBI/II[yaJ'IBHBIe KOHCYJIbTalUM II0 IMPEAMETY SABJIAIOTCA BaXHBIM (baKTOpOM,

CHOCO6CTByIOH_[I/IM HHIUBUAYAJIU3alIUH O6y‘IeHI/I${ N YCTAaHOBJICHHUIO BOCIIMTATCIBHOI'0O KOHTaKTa

MCXAYy MNOpe€rnogaBarciiecM U 06y‘IaI-OH_[I/IMCSI HHBAJIMJIAOM WK JIMOOM C OI'PaHHYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7. MaTrepuajibHO-TEXHUYECKOe o0ecriedeHne 1o JUCHUIINHE (MOAYJII0)

HanmMmeHoBaHue crieniaabHbIX .
Ne . OCHAaIEHHOCTH CHENUATBHBIX IOMEIIEHUN
MIOMETICHU I
1. VYuebOHble ayIUTOPHU JleknMoOHHAs ayAWTOPHS, OCHAIIECHHAs MPE3CHTAIlMOHHON
JUTS TIPOBEJICHUS 3aHATHH TEXHUKOH (IIPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOYK) W
JIEKLIMOHHOI'O TUIIA COOTBETCTBYIOIIUM NporpaMMHbIM obecrieueHueM (I10) ms
BocnpousBeacHus haitio Gpopmara jpg u avi.
JlocTaTOYHBIM KOJHMYECTBOM IMocagouHbiX MecT: Ne 209C, Neo
315C, Ne201
2. YueOHbIe ayIUTOPUHU JUid | AyauTopus OCHAIlleHHas MEJOBBIMM HJIM MapKepHBIMU
MPOBEACHUS 3aHATUH CEMHHApCKOTO | JOCKaMHM, IMPE3CHTAIlMOHHON TEeXHUKOH (IIPOEKTOp, 3KpaH,
THIIA, TPYNIIOBBIX M HHANBUIYATbHBIX | KOMIIBIOTEP/HOYTOYK) W COOTBETCTBYIOLIMM IIPOTPAMMHBIM
KOHCYJIbTAIIH, TEKYIIero KOHTposi U | obecneuenuem (I10) mis Bocipousseaenus daiinos Gopmara
MIPOMEKYTOYHOH aTTecTalluu Jjpg ¥ avi., J0CTaTOYHBIM KOJIMYECTBOM ITOCaJ0YHBIX MECT CO
croiramu: Ne209C, Ne205aC, Ne315C, Ne211C
3. Yuebuble ayIHUTOpHUH Jla6oparopust, ykOMIUIEKTOBaHHas —CHENMAIM3UPOBAHHOMN
JUIA TIPOBEIIEHUS MeOelbl0 M TEeXHHYECKMMH  CpEICTBAaMH  OOYyYeHWUs.
71a00paTOPHBIX [MpoBenenne  3aHATHI  J1aOOPaTOPHOTO  NPAKTHKyMa
3aHATHH (paboT) MIPEAYCMOTPEHO B «KOMITBIOTEPHOM KJlacce CIeIHabHBIX
mucnutuiaey (ayauropus 205¢, kak anprepHatuBa 133c). B
HAJIM4Me JIeCATh TOCAJOYHBIX MECT CTyICHTaM UL
WHAWBHAyaNbHOW padotel ¢ DBM m Heobxommmemm I10
(GNU-munensus GNS3).

CaMOCTOSTEIILHON

Jlist

pa60TBI O6yanOH_II/IXC$I MpeayCMOTPCHBI ITOMCIICHUA,

YKOMIUIEKTOBAaHHbBIE CHEIMATU3UPOBAHHON MeOesblo, OCHALIEHHbIE KOMIbIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKIIIOUEHUs K ceTu «VHTepHeT» u obecredyeHueM A0CTyla B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.

HaunmeHoBaHue TOMEIIEHUN 1
CaMOCTOSATENFHON pabOTHI
00yJaroImmxcst

OCHAIIIEHHOCTh TOMEIIEHUH IS CAMOCTOSITEILHON PaboThI
00yJarImuxcs

[Momemenune 1t caMOCTOSTEIBHON
paboThl 00yUarONIMXCsl (YUTATBHBIH
3a HayaHo#i Oubnmorexu)

MeGenb: yueOHast MmeOeb

KoMrutexT criennaau3supoBaHHOW MeOEIH: KOMITBIOTEPHBIE CTOJIBI
O6opymoBaHHe: KOMITBIOTEpHAs TEXHHKAa C TOJKIIOYEHHEM K
MHPOPMAINOHHO-KOMMYHHUKAIIMOHHOH ceTH «/HTepHET» U IOCTYIIOM B
JJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO cpeny
o0Opa3oBaTenpHOH OpraHM3aIlNH, BeO-KaMephl, KOMMYHHKAIIHOHHOE
o0opynoBanue, o0ecriednBaroiee JOCTYI K CETH HHTEPHET (TIPOBOIHOE
COeNIMHEeHUE U OECIPOBOIHOE COeNMHEHUE N0 TexHonorun Wi-Fi)




ITomemienue a1 caMOCTOSITEIbHOM
paboTel obydaromuxcs (ayn.207)

Mebenb: yaeOHas Mmebenb

KomiiekT cnenuann3npoBanHoi MeOenn: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBaHHe: KOMIIBIOTEpHAs TEXHIKA (Ha OCHOBE TOHKHX KIIUECHTOB) C
NOAKIIOYEHHEM K  HWH()OPMalMOHHO-KOMMYHHMKAI[HOHHOW  CETH
«HTepHET» u JOCTYIIOM B 3JIEKTPOHHYIO
HHPOPMAINOHHO0OPA30BATEIBEHYTO cpeny oOpa3oBaTensHON
OpraHM3anyy, KOMMYHHKAaI[MOHHOE 00OpyZOBaHHE, 00eCIeYHBalIolee
JIOCTYII K CETH HHTEPHET.




