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1 Henu u 3a1a4u M3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Leab ocBOEHUA TUCIHUTIIAHBI

VYyeOnas aucuumianHa «OnTuyeckue IUPPOBbIE TEIEKOMMYHUKALMOHHBIE CHCTEMBI»)
CTaBUT CBOCW MENblO: H3y4YeHHE, W TMpPHUMEHEHHEe UU(POBBIX TEIEKOMMYHHUKAIIMOHHBIX
TexHoaorui, Takux kak Ethernet, BGP, VoIP, VPN, MPLS, NG SDH, MSSP/CEPT, RPR, PON,
WDM, MPAS, VoIP ucnonb3yembix B MyJIbTHCEPBUCHBIX MAarUCTPAIbHBIX IPOMBIIIIEHHBIX CETIX
CBSI3W M CETSAX MPOBANWIEPOB CITyKO, MPUOOPETEHHH YMEHHI W HABBIKOB B MPOCKTHUPOBAHUU U
COTPOBOXKACHUM TEIEKOMMYHUKAIIMOHHBIX CETEH pPa3IUYHOW CIOKHOCTHU (T.€. BOMPOCOB HX
TEXHMYECKON »sKkciuryarauuu). Kpome Toro, mnenbio MNpenojaBaHUsl IUCLUUIUIMHBL SBIISETCS
O3HAKOMJICHHE CTYACHTOB C POCCHHCKMMH M MEXIyHAPOJHBIMH CTaHAapTaMu B o001acTu
TEJIEKOMMYHUKALIUN u NepCIeKTUBaMH pa3BUTHA ONTUYECKUX U (POBBIX
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.

1.2 3agaun IMCHHUILIAHBI

Nwmeer 3amauy mnpuoOpeTeHUss U 3aKperUieHUs 3HAHUN M TMPAKTUYECKHX HaBBIKOB B
IIOCTPOCHUH U CONPOBOXKJIEHUU MYJIbTHCEPBUCHBIX CETEH CBSA3M, HAa OCHOBE ONTHYECKHX
U(GPOBBIX TEXHOJIOTUN COBPEMEHHBIX CETEH CBSI3U, UTO SBISETCS HEOOXOIUMON COCTABISIONMIEH
3HAHUW CETEBBIX HMH)KEHEPOB, OTBEYAIOUIMX 3a NPOEKTUPOBAHME, PEATU3ALUI0 U TOAJEPKKY
MarvcTpalbHbIX TPOMBIIIJICHHBIX U CETEH MpoBaiiiepoB cIyko0.

1.3 MecTo qucuunjanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuunnuHa «Ontudeckue U poBbie TENEKOMMYHHUKAIIMOHHBIE CUCTEMBD) OTHOCUTCS K
dbopMupyeMoil yyacTHUKaMu 0Opa30oBaTeIbHBIX OTHOIIeHWH wacTu broka 1 "JucuurimHb
(Momynu)" yuebOHoro miaaHa. B cooTBeTCTBUM C pabouuM yueOHBIM IIJIAHOM JUCIHUILIMHA
U3yvaeTcs Ha 3-M Kypce 1Mo ouHoi (hopme oOydeHus. By mpoMexyTOUHON aTTeCTallud: B TISTOM
CEMEeCTpe — 3a4eT, a B LIECTOM — HK3aMEH.

B nacrosimee Bpemst B Poccut NGN ceTr peann3oBaHbl B BUJE OTIENbHBIX, 1049aC BECbMa
HEMOXOXKUX JPYT Ha JIpyra, (parMeHTOB, BKPAIJIEHHBIX B CYIIECTBYIOIINE HAIIMOHATIbHBIE CETU
uHpOKOMMYHUKaIMi. OJHAKO, B HACTOSIIIMI MOMEHT BECbMa MEIJICHHBIM TEMIIOM, HO BCE ke
MpouCXoauT nepexo kK cetsM FGN, B o01eM ciydae mpeAcTaBIsIFONUX cO00 MHOTOMEPHYIO H,
KaK IIPaBWJIO, MHOTOYPOBHEBYIO CEThb, B KOTOPYK) HMHTEIPUPOBAaHbI TPAHCIIOPTHAsl CETh, CETh
CHHXPOHHU3AIUH, CETh CUTHAJIU3ALMH U IPYTUe CETH MOIIEPKKU TPAHCIIOPTA U TOCTYTIA, & TAKKe
CepBUCHBIE CETH JUII COBMECTHOTO HAWIYyYIIMM O0pa3oM HaJeKHOTO, KayeCTBEHHOTO U
0e30macHOTO MPEIOCTaBICHUS PA3HOOOPA3ZHEHIIIMX YCIYT MOTPEOUTENSIM (TT0IH30BATEIISIM ).

B cBs3u ¢ 3THM, MaTepuan AUCHUIUIUHBI BecbMa 00BEMEH, U CIOXKEH B NMOHUMaHHH, a
TaK)Ke CII0)KHA M MEKIMCLUUIIIIMHAPHAS CBA3b.

Tak, 1y ocBoeHus1, 0€3yCIIOBHO, HY>KHO YCIICIIIHOE OCBOEHHE LIEJIOTO psAAa AUCHUILINH:
«OOmiast Teopust CBSI3W», «DJIEKTPOMArHUTHbIE MOJNsI U BONHBD, «Teopus uHdpopmanuu u
KOAMpOBaHUs», « OCHOBBI OCTPOCHUSI MHPOKOMMYHHUKAIIMOHHBIX CHCTEM U ceTeiy, « DU3uKay,
«Marematuyecknid aHanu3y». [Ipy 3TOM B IHCHHIUIMHE YAaCTSIMH PACCMAaTPUBAIOTCS BOIPOCHI
paccMaTpuBaeMble, 3a4acTyl0 B HEMHOIO OTJIMYHOM pakypca B NapajuIe]IbHO BEIOMBIX
JUCLUIIIMHAX. B CBsI3M ¢ 3TUM, B IMCUMIUIMHE B OCHOBHOM 3aTParuBarOTCs Ta, 4YaCTh CMEKHBIX
TEM, KOTOpas HeoOXoAuMa JJsi TEOPETHYECKOrO0 MU TPAKTHUYECKOTO OCBOEHHUS OCHOBHOTO
Marepuana, a TakKe HEMOCPEICTBEHHO HIET MCIOJb30BAHME YCBAMBAEMOI'O MaTepHasla Ha
napajieNIbHO MPOBOAUMBIX JUCHUIUIMHAX, TAKAM 00pa30M OCYIIECTBIISIETCS B3auMojieiicTBre (K
PUMEPY, UCIIOJIb3YIOTCSA 3HAHUS ONTHUYECKUX KaOelbHbBIX MapaMeTpoB, CBOMCTB U X pacuera u3
TUCUUIUIMH  «ONTHYECKUE HANpaBISIOIIME Cpelbl», W Ha 000OpOT s JUCHMIUIMHEI
«CTpyKTypUpOBaHHbIE KAOEIbHBIE CUCTEMBI»).

JucuuiuinHa (GOpMHUPYET CaMOIICHHBIE KOHEYHbIE 3HAHHMS W NPAKTUYECKHE HaBBIKU
HEOOXOJMMbIE B MOCTPOECHUU U COMPOBOKICHUM TPAHCIIOPTHBIX M CETEH JOCTyIa, Ha OCHOBE
ONTUYECKUX IUPPOBBIX TEXHOJOTHH, a TaK € IMO3BOJSET HCIOJIb30BaTh 3TH 3HAHUS JUIs
W3Y4YEHUsl KaK MapajuleIbHO MPOBOAUMBIX IUCLUUILIMH, TaK M MNPUCTYNHUTh K H3YYEHUIO
CIEYIOIIMX IUCHUIUIMH: «MeTposorus B ONTHYECKUX TEIEKOMMYHMKAI[MOHHBIX CHCTEMAX),
«Cetn cBsI3M M CHCTEMBI KOMMyTanuu», «lIpoekTupoBaHue, CTPOUTENBCTBO M SKCILTyaTalUs



BOJIC», «CucTteMbl B CeTH ONTHYECKON CBS3M», «ONTHYECKHE CUCTEMBI TIepeiadn 1 00paboTKu
uHpopmanuny, «MHKpONpOoLEecCOpHas TEXHMKAa B ONTHYECKUX CHCTeMax CBs3u», «OCHOBBI
KOMMYHHKAIIHH B HAYYHO-TEXHUYECKOU cepey.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB OOy4YeHHUS] MO JAUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX € MVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHON MPOrpaMMbI

N3yyenne naHHOW YydYeOHOW JUCHUIUIMHBI HAmNpaBlIeHO Ha (QOPMUPOBAHUE Y
oOyuaromuxcs odmenpodeccrnonanbubix komnetenmwmii: [1K-4; TIK-5.

Kon n HanmeHoBaHne

HWHIUKATOPa JOCTIKEHUS Pe3ynbrarsl 00y4eHHs 10 AUCIUIIINHE

KOMIICTCHIIUHU

IIK-4 CrnocofeH ocymecTBJAATh TeXHOJOTHYECKOe W OPraHM3alHOHHOe ofecmedeHHE TeXHHYECKOil
IKCILIYATALMHU CTAHIIMOHHOTO 000PY/1I0BAHMSI CBSA3H

UIIK-4.1 OcymecTBiseT aHaIu3 3HATH yMeThb BJIaJIeTh
TeXHUYECKOW NokyMeHTanuu Ha | CTaHAApThI U IPOTOKOJIBI Ucnons3oBath HaBbIKaMHU
o0ciyxuBaeMoe 000pyI0BaHe WH(GOPMAIIMOHHBIX CHTHAJIOB, MIPOrpaMMHOE HacCTPOMKHU U

BU/Ibl CUTHAJIU3ALINH, obecrieucHre PEeryIupOBKU
IMK-4.2 OcymiecTBiser aHanu3 | HazHaueHHEe UHTep(hEHCoB: o0opymoBaHUs 000pyIOBaHHUS CBS3U
aBapuil, IPUYMH BO3HUKHOBEHMs | (APXHTEKTYpa ONTHYCCKOI IIPH €TO =TeJIEKOMMYHHKAIIUH
M JUIMTENBHOrO  yCTpaHeHms | 'PAHCHOPTHON cemn Cucresl HACTpOHKE (IpOrpecCUBHBIME
HOBpe)KI[eHI/Iﬁ HCpBHlI‘HOTO rpyl’ll’lo()()pa'i()ﬂﬂi)lf”)[ﬂ (KOH(I)I/II‘ypI/IpOBaT METOLAMU

PDH. Crex [POTOKOJIOB TCP/IE b TeXHHYeCKOi

u [P-aagpecanus. CereBbie

nporokoiisl [IPv4, [Pv6, RARP, TEICKOMMYHHKALL BKCHHyaTaHH\I:I

DHCP. BOOTP. ARP, TCP. HOHHOC CHUCTEM U yCTpOI/ICTB

UDP, ICMP, HDLC, STP n obopynosanue Ha CBSI3H)

npyrue, BKirodas ciyk0bt DNS, YPOBHE

FTP, TFTP, http, SMTP, SNMP, arperammy u

telnet. [Ipobnemsr ynipaBneHus B JIOCTYTIA.)

CepBUCaX CBSI3U. APXUTEKTYpY

IIPOTOKOJIOB YIIPAaBJICHUS, HpOBOHI/ITB

CIIL}CI\'H yrpaBJICHUA JOCTYIIOM OHBITHYIO

ACLs. ITpuniursl

. . TIPOBEPKY

MapmpyTu3anunu 1 MpoOTOKOJIbI

mapupytusaiuu RIP, OSPF, paborocriocodHoC

EIGRP, cratuueckuii. ITonarue TH 000pyIOBaHHUS

BUpTyanbHbIX ceTeld VLAN. cerei u

Texnonoruu pacnpeaeaéHHbIX opraHu3anui

cereit WAN. SDH CBSI3U.

MH(OPMALIMOHHBIE CTPYKTYPBI U
CXEMbI NPeoOpa3oBaHUiA.
[Toctpoenue cereit SDH.
MeTo/ibl yIIpaBICHUS CETHIO
SDH. ocobennoctu nepenayu
pa3IMYHBIX CUTHAJIOB 110
KaHaJaM U TpakTam
TEJIEKOMMYHHKAIIMOHHBIX
cucreM. Kommonentst NG SDH:
GFP, VCAT, LCAS.
Texunonorust RPR.
ATmoc(hepHbIe ONTHYECKUE
JIMHUU Tiepeaaun. Pa3sHocTHbIE
METOJIbI (HOPMUPOBAHHMS

U poBoro curuaia. JInHenHbIe
Y CTBIKOBBIE KOJIBI
00opy10BaHHUS.

My bTUILIEKCUPOBAHUE C
pazjieseHueM 10 JJIMHE BOJIHBI
(WDM). I'n6puansie OTDM u
WDM cuctembl. KOMIOHEHTBI
NG SDH: GFP, VCAT, LCAS.
Texuonorust RPR: Tomomorwus,
MAC ypoBeHb, U3yUueHHe




Kon u nanmenoBanue
HWHAMKATOPA TOCTHKCHUS
KOMIIETEHIUHU

PesynpraTsl 00y4eHHUs IO TUCIUITIIHE

TOIOJIOT MU U 3alIllUTa,
ynpasJieHHe 11os1ocoit u Qos,
QITOPUTM CIPaBEINBOTO
noctyna. IIporokossr
rpanuuHoro nuno3a BGP.
AcTIeKTBI KOHUTYPUPOBAHUS
BUPTYaJIbHBIX YaCTHBIX CETeH
VPN. CtpykTypy U 3TaIlbl
peanu3anuy COBPEMEHHOM
texHosnorun MPLS. MeTozbt
ynpasieHus cetbio QoS.
DyHKIMOHATIbHBIE 3JIEMEHTBI
ONTHYECKON ceTU. AKTUBHbBIE
TEXHOJOTUU ONTUYECKOTO
noctyna. Texnonorun
IIACCUBHBIX ONTUYECKUX CCTEH.
My nbTUIIeKcupoBaHue ¢
paszesICHUEeM 110 JJIMHE BOJIHBL.)

TeXHOMOTHH BHITTOTHEHHS
paboT 1o HacTpolike U
PETyJIUPOBKE CHCTEM H
YCTPOICTB CBSI3H.

JeiicTByromue oTpaciieBble
HOPMATHBBL.

IK-5 Cnoco0eH ocyumiecTBJISITh

C60p U aHAJU3 UCXOAHBIX JAHHBIX I MPOCKTUDP

OBaHMA Y3J10B CBfI3H,

JIMHEHHO-KA0eJIbHBIX H CTAHIIHOHHBIX coopymeﬂnﬁ, CUCTEM pAAUOCBA3ZH H pacnpeaeJauTeJIbHbIX cereit

3HATH
TeopeTuueckue OCHOBBI
CETEBBIX TEXHOJIOTUH (CTek
nporokosioB TCP/IP u IP-
azapecanus. CeTeBblC IIPOTOKOJIbI
[Pv4, IPv6, RARP, DHCP,
BOOTP, ARP, TCP, UDP,

UIIK-5.1 Onmnpenpenser o00beM,
OCYIIECTBIISIET cbop u
[IpEABAPUTENBHBII aHaIu3
HCXOJHBIX JTAHHBIX Juist
MIPOSKTHPOBAHKS 00BEKTOB
(cucrem) CBSI3U u
TEIeKOMMYHHUKAIIH

HUIIK-5.2 OcyecTBiusieT BBIOOP U
IIpeIBapUTEIIbHBIN aHanu3

TEXHHUYCCKUX U TEXHOJOTHYCCKUX
peUIeHHH Ui MPOEKTHPYEMBIX
00BbEeKTOB  (cuCTEM) CBSI3M U
TENICKOMMYHHKALHMI

ICMP, HDLC, STP u npyrue,
BKJIrOUas ciyx0s1 DNS, FTP,
TFTP, http, SMTP, SNMP,
telnet. [TpoGsiembl yripaBieHus B
CepBHCAX CBS3U. APXUTEKTYPY
MPOTOKOJIOB YIIPABIICHHUS,
CIIUCKH YIIPABICHHSI TOCTYTIOM

HIIK-5.3 IloaroraBnuBaeT
TEXHHYECKHUE OTYETHI o
pe3ynbraraMm MPEANPOECKTHON
MOTOTOBKH, cOOpa W aHamm3a
HUCXOIHBIX JTAHHBIX TS
MTOATOTOBKH MPOEKTA

ACLs. [Tpuanmms
MapLpyTH3alUH U TPOTOKOJIBI
mapupyTtusauuu RIP, OSPF,
EIGRP, cratnueckuii. [Tousitue
BUpTYyasbHBIX ceTeit VLAN.
ACHEeKTbl BUPTYQJIbHBIX YAaCTHBIX
cereit VPN. CtpykTypy
texnosorun MPLS. Ontuueckue
cetu gocryna FTTx u PON.
ATmoc(hepHbIe ONTHYECKUE
CUCTEMBI I1epe/laui.
MynbTHILIIEKCUPOBaHHE C
pazjieseHueM 1o JJIMHE BOJIHBI.
SDH. PDH.).

IpuHIHITEL paOOTHI CETEBOIO
obopynoBaHusl.

yMeThb
BsaumoaeiictBoB
arThb C
TEXHUYECKUMU
TOIpa3IEICHUSM
1 OpTaHU3aIuH.

ITonnepxuBaTth
oJIb30BaTesen
OpTraHU3aIUH [IPH
IKCILTyaTaIlul
CHCTEMBI
MTOCPEICTBOM:
MIPEIOCTABIICHHS
OTBETOB Ha
BO3HUKAIOIINE
BOIIPOCHI U
KOHCYJIbTHPOBaHH
s1, BBITTOJTHEHUE
3asBOK Ha
TEXHIIECKYIO
TTOIICPIKKY.

Onpenensith
HOPSIIOK
peulenus
BOIIPOCOB U
npoOiem
OpraHu3aLyy B
paMKax
HHPOPMATMOHHOT
0

BJIAETH
HaBrikamu ananm3a,
OTpeIeTICHUsI U
MOHUMaHHS CyTH
3asIBOK Ha
BOCCTAHOBJICHHE
paboTOCIOCOOHOCTH,
CBSI3aHHOM C
npooIeMoi
(YHKIIHOHUPOBAHUS
CHCTEMBI (BIIEKyIIIEH
3a coboit
HEIOCTYITHOCTh
CHUCTEMBI WIIH
HEBO3MOKHOCTb
pabdoThI
MMOJIH30BaTENICH,
BJIGKYILEH 3a coOoM
HEBO3MOXHOCTb
BBIMTOJTHEHUS OJHOK
WJIA HECKOJIBKHX €€
bynkuui,
YXy/IIIEHUE Ka4eCcTBa
paboTHl, HarIpUMeED,
3aMeICHHE,
HEO0O0XOINMOCTh
JIOTIOJTHUTEIBHBIX
PYYHBIX JEHCTBUI) C
LIEJIBIO BBISIBIICHHS
aBapUKHBIX 0OBEKTOB
CETH CBS3H.




Kon u nanmenoBanue

WHIUKATOpa JOCTHKCHUS PesynpraTsl 00y4eHHUs IO TUCIUITIIHE
KOMIICTCHIIUU
B3aHMOIEHCTBUS Haspikamu
B CUCTEMC. BBISIBJICHUSI HOBBIX

CJIOKHBIX TIPOOJIEM.

PesynbraTel 00ydeHUs] NO IUCIMIUIMHE JTOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BHU/I0B KOHTAKTHOM M CaMOCTOSITETIbHOM pabOThI 00yJaIOIUXCsl B COOTBETCTBHH C yTBEPKACHHBIM
y4eOHBIM IIJIAHOM.

WHnuKaTopel  DOCTM)KEHUSI KOMIIETCHIMH  CUMTAIOTCS  C(OPMHUPOBAHHBIMH  IIPH
JOCTH>KEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0yUCHHS.

2. CTpyKTypa U cofep:KaHue TUCIHUILTHHBI

2.1 PacnipenesieHne TPy10éMKOCTH AUCUMILIMHBI IO BUJaM padoT

O61mmast Tpy10EMKOCTh JUCIHUILTUHBI COCTaBIAET 9 3au.ei. (324 yacoB), HX pacnpe/eieHre
1o BUJaM paboT npesacrasieHo B Tabaune (s cryaeato ODO0).

Bun pabot Bcero CemecTpsl (J4achl)

4acoB 5 6

KonTakTHas pa6oTa, B TOM 4Hcie:

IAyIMTOpHBIE 3aHATHS (BCEro):

BaHITHS JEKIIMOHHOTO THIA 30 16 14
PaKTUYECKUE 3aHITHI 28 14 14
iTabopaTOPHBIC 3aHATHS 72 30 42

MHas KoHTAKTHas padoTa:

Konrpois camocrositensHoi pabotsl (KCP) 22 4 18

[Tpomesxytounas arrectanus (MKP) 0,5 0,2 0,3

CamocTosiTesIbHAsi pa00Ta, B TOM YHcJIe:

Kypcosas padora

CaMocTOsITETbHOE U3YUEHHUE Pa3elioB, CAMOIIOATOTOBKA (IpopaboTKa U

[MOBTOPEHUE JIEKLIMOHHOTO MaTrepualia U MaTepraia y4eOHUKOB U Y4eOHBIX 122 36 86

ocoOMid, MOJIrOTOBKA K JIA00PATOPHBIM U MPAKTUYECKUM 3aHSTHSIM)

Pedbepar

[TonroToBKa K TEKyLIeMy KOHTPOJIIO 13,8 7,8 6

IKoHTpOJIB:

[ToaroToBKa K 3K3aMeHy 35,7 - 35,7

OO0mast TpyA0eMKOCTh Jac. 324 108 216
B TOM 4HcJIe KOHTaKTHas padoTa 130.5 64.2 883

b 9 b

3a4. e 9 3 6

KonrtakTHas pabota mnpu NpoBEAECHUHU yUEOHBIX 3aHATUHN MO AucuuIuinHe «OnTuyeckue
U(POBBIE TEICKOMMYHUKALMOHHBIE CHCTEMBD» BKIIIOYAET B ce€0s: 3aHATHS JIGKLIMOHHOTO THIIA,
NPaKTUYECKHE 3aHATHs, Ja0opaTOpHble pabOThl, TPYNIOBbIE KOHCYJIbTALMU (Tak XKe U
BHEAYyIUTOPHBIE, YEPE3 AIEKTPOHHYIO cpeny). IIpomexyTouHas arrecTanus B TECTOBOW U YCTHOU
dopmax. Conepxut 16 MHTEpAKTHBHBIX YaCOB.

2.2 Copep:xanne TUCUMIIIIMHBI
Pacrnipenenenue Bu10B yueOHOM pabOThI U UX TPYTOEMKOCTHU IO pa3fesiaM JUCIUILTUHBL.

Pa3znenbl (TeMbl) TUCHUIITMHBI, U3y4YaeMbIe B 5 1 6 cemecTpax cBOAHAaA TadJaMUA (0uHas hopma):



HaumenoBanwue pasneios (Tem)

KomnuectBo yacoB

Bcero

AynutopHas

abora

JI

113

JIP

KCP

Bueayauropnast
pabota

CPC

BBezneHue B TEXHOJIOTHU LU(PPOBBIX
OITUYECKUX TEIEKOMMYHUKALIMOHHBIX
CUCTEM

udporoii curHa 1 0COOCHHOCTH €T0
MOJY4EHHSI: AITOPUTMBI K METO/IbI
udpoBoi 06padoTku curuanos B OCII
(UKM, AIIM, AIUKM u np.) nuHeHOE U
HEIMHEWMHOE KOJUPOBAHUE

8,4

0,4

AuroputMbl HOPMHUPOBAHUS KOJIOB,
Han0oJee MHUPOKO UCTIOIb3YEMBIE B
npaktuke BOCII

54

0,4

[Tne3noxponnas rudposas nepapxus (PDH).

8,4

0,4

Pacuet mmHBI PETEHEPANMOHHOTO y4acTKa.

7,4

0,4

BBenenue B OCHOBBI CETEBBIX TEXHOJIOTHIA.

Crek npotokono TCP/IP u IP-anpecartust.

10,4

0,4

OcuoBsl TexHonoruu Ethernet.

7,4

0,4

MapmpyTu3amms 1 IpOTOKOJBI
MapIIpyTH3AIHH.

12,4

0,4

10.

OCHOBBI KOMMYTAIMHU, TPOMEKYTOUHON
MaplIpyTHU3ALUH, IOHATHE BUPTYAJIbHBIX
cereii VLAN.

13,4

0,4

11.

Texnonoruu pacnpenenéHubix cereit WAN,
CIHCKH YIPaBJICHUS TOCTYIIOM.

13,4

0,4

12.

SDH — naopManioHHbIe CTPYKTYPBI 1
CXeMBI TpeoOpazoBaHMM.

6,2

0,4

3,8

13.

IMoctpoenwne cereit SDH (ammapatypa OCII
JUISL Pa3JIMYHBIX YYACTKOB CETH).

14.

CHHXpOHHM3AINS B TU(PPOBBIX CHCTEMaX
nepenadu (TakToBasi, LIUKIOBAs U
cBepxuukioBas cuaxponuzanus B OCII,
OIIEHKA [TapaMEeTPOB CHCTEMBI
CHHXPOHU3AIIHH).

15.

DYHKIMOHAJIBHBIE JIEMEHThI OIITHYECKOMN
CeTnu (MCTOILI)I MOLlyJ'lﬂLII/II/l nu [leMO[lyJ'IﬂIJ,I/II/I
ONTHYECKON HeCcylIeH, CIeKTpaIbHOE U
BPEMEHHOE Pa3JIeIeHUE ONITHIECKUX
CTBOJIOB; TIPUHIIAITEI pETreHEPAIlN CUTHAJIOB,
OCHOBHBIE Y3IIbl PETEHEPATOPOB; ONTHUECKUE
YCHIINTENIH;).

19

10

16.

OCHOBHBIE AJIEMEHTHI pacuera u
npoektupoBanue cereit SDH

10

17.

[IpoToK0JIBI B3aUMOAEHCTBUS MEXKIY CETIMHU
[Pv4 u IPv6.

13




KomnuectBo yacoB

o AynuropHast BueaynutopHas
Ne HaunmenoBanue pasnenos (Tem) Beero aGora KCP paGota
J | I3 | JIP CPC

18. |IIpotokon rpannyHoro nuto3a (BGP). 27 b 12 3 10
19. |CtpykTypa u peanuzaiusi COBpeMeHHON

texnonorun MPLS. 27 2 12 3 10
20. |BBenenue B kadecTBO oOcmykuBanus (Qos). 15 1 6 b 6
21. |ApxuTexTypa ONTHYECKHX CeTeil JocTymna

FTTx u PON. 6 1 1 4
22. |MynbTUILIEKCUPOBAHUE C pa3AeICHUEM 110

JutiHe BoiHbl (WDM). 11 1 2 2 6

23. |Mogens noMex Ui MPOEKTUPOBAHUS U
OIIEHKH YPPEKTHBHOCTH PAOOTHI 15 1 5 5 10
I'MraGuTHBIX CHCTEM ONTUYECKON CBA3U

24. |Kommonentsl NG SDH 5 1 4

25. |Ilopsimox BBOJA B SKCILTyaTaIHIO
BOJIOKOHHO-OIITHYCCKHX JIMHHUH CBSI3H 8 1 1 6

26. |AtMocdepHbIe ONTHYCCKHE JIMHUH ITEPeaadn
(OFS) 5 1 4

27. |CtpykTypa OTIENIOB MpoBaiiaepa ciyxo:
METO/Ibl B3aUMOJIEHCTBHS C TEXHUUECKUMU 6 1 1 4
NIOJIpa3/ieeHISIMU OpTaHU3aLUH.

28. |Ilopsinok pemeHyst BONPOCOB OPraHU3aluu B
pamMkax HHPOPMAITMOHHOTO B3aUMOICHCTBHUS

B CHCTEMe, Ha IPUMEPE HHTEPHET CEePBHC 8 1 1 2 4
rpoBaijepa .

UTOI'O no pazoenam ducyuniumvi 287,8 30 28 72 22 135,8
3auéT 0,2

ITonroToBKa K 9K3aMeHy 35,7

DK3aMeH 0,3

OO611as TPYJI0EMKOCTD 110 TUCIUIIMHE 324

[Mpumeuanue: JI — nexuun, [13 — npaktuyeckue 3auatust / ceMmuHapsl, JIP — maboparopHsie
sarsaTusi, CPC — camocrositennpHas paboTa CTyieHTa

Paznensl (TeMbI) AUCTIUMTUIMHBL, U3y4YaeMBIE B S ceMmecTpe (ounas ¢hopma):
KonuuectBo yacoB

AynuTtopHas Bueaynutopnas
No HammenoBanwme pa3nenoB (Tem) Beero o KCP e
J | 113 [JIP CPC
BBeznenne B TEXHOJIOTMU LU(PPOBBIX
|, |ONTHYECKHX TeTeKOMMYHHKAIMOHHBIX 3 5 1

CUCTEM

I{udpoBoii CUrHaI ¥ 0COOCHHOCTH €T
MOJYUCHHUA: aJITOPUTMBI U METOIbI

2. udpoBoii 06paborku curnanos B OCII 8.4 2 ) 0.4 4
(MKM, AIM, AJINKM wu np.) tuHelHOE U
HEJMHEWHOE KOJIMPOBaHUE




KomnuectBo yacoB

AynuropHast BreayauTopHast
No HaumenoBanwue pasneios (Tem) Beero el KCP i
J | 113 [JIP CPC
Anroputmbl GOpMHPOBaHHUS KOJOB,
3 |HamboIee MHPOKO HCIIONE3yeMBIC B 54 1 ) 0.4 )
npaktuke BOCII ’ ’
4 (Hnesuoxponnas uudposas nepapxus (PDH). 8.4 9 9 0.4 4
5 |Pacuer miMHBI pereHepaMoOHHOrO y4acTKa. 74 1 2 0.4 4
6 BBeneHne B OCHOBBI CETEBBIX TEXHOJIOTUH. 6 1 4 1
7 Crek npotokosioB TCP/IP u IP-anmpecartust. 10.4 1 1 4 0.4 4
g |OcHoBbl TexHonornu Ethernet. 74 1 2| 04 4
MapipyTr3alys 1 IpOTOKOJIBI
9.  |mapmpyrmsamm. 124 | 1| 1 |6/ 04 4
OCHOBBI KOMMYTAIIMH, TPOMEKYTOUHON
10, |[MapupyTH3auuH, MOHSTHE BUPTYaIbHBIX 13.4 1 2 6 | 04 4
cereit VLAN. ’ '
Texnonoruu pacnpenenénnbix ceteit WAN,
11. " |ciuckn ynpasnenus noctymom. 13,4 1 8 | 04 4
SDH — nH(bopMarMoOHHbBIE CTPYKTYPHI U
12 |cxemsI Ipeo6pazoBanwuii. 6,2 2 0,4 3,8
[Toctpoenue cereit SDH (ammaparypa OCII
13, |nns pasnuuHbIX yuacTKoB ceTH). 6 2 4
HUTOI O no pazo. ducy. 6 5-m cemecmpe 107,8 16 14 [30| 4 43,8
3a4eT 0,2
Hmoeo 6 5-m cemecmpe: 108
Paznensl (TeMbI) AUCTIUMTUIMHBL, U3y4YaeMbIe B 6 cemecTpe (ounas ¢hopma):
KonnuectBo gacos
AynuTtopHas Bueaynutopnas
No HanmvenoBaHue pasienos (Tem) Beero e KCP e
J | 113 | JIP CPC
14. |CunxpoHHU3aIHA B IHU(PPOBHIX CHCTEMaX
nepenady (TaKToBasi, IUKIOBas U
cBepxuukioBas cuaxponuzanus B OCII, 5 1 4
OLIEHKA [TapaMeTPOB CHCTEMBI
CHUHXPOHU3ALINH).
15. |®yHKUMOHATIBHBIE AIEMEHTBI ONTHYECKON
ceTH (METOIbI MOIYJISIINH U IEMOIYIISIIAN
ONTUYECKON HECYLIEH, CIEKTPAJIBHOE U
BPEMEHHOE pa3zieeHUe ONTHYECKUX 19 ) 1 4 b 10
CTBOJIOB; TIPHUHITUITEI pETeHEPAIIA CUTHAJIOB,
OCHOBHBIE Y3JIbl PEr€HEPaTOpPOB; ONTHYECKUE
YCUJIUTEIH;).
16. |OcHOBHBIE 371€MEHTHI pacueTa u
npoekTuposanue cereit SDH 10 2 2 6
17. |IIpoTOKOJIBI B3aUMOAEUCTBUS MEXKIY CETSIMU
IPv4 u IPv6. 13 16 2 4




KonnuectBo yacos
AynutopHas BneaynurtopHnas
Ne HaunmenoBanue pasnenos (Tem) Beero el KCP i
J | 113 [JIP CPC
18. |IIpotokon rpannyHoro nuto3a (BGP). 27 2 12 3 10
19. |CtpykTypa u peanuzaiusi COBpeMeHHON
TexHosoruu MPLS. 27 2 12 3 10
20. |BBenenue B kadecTBO oOcmykuBanus (Qos). 15 1 6 2 6
21. |ApxuTexTypa ONTHYECKHX CeTeil JocTymna
FTTx u PON. 6 1 1 4
22. |MynbTUILIEKCUPOBAHUE C pa3AeICHUEM 110
JutrHe BOJTHE (WDM). 11 1 2 2 6
23. |Mogens noMex Ui MPOEKTUPOBAHUS U
OIIEHKH YPPEKTHBHOCTH PAOOTHI 15 1 5 P 10
I'uraGuTHBIX CHCTEM ONTHYECKON CBSI3U
24. |Kommonentsl NG SDH 5 1 4
25. |Ilopsimox BBOJA B SKCILTyaTaIHIO
BOJIOKOHHO-ONITHYECKUX JINHUI CBSA3H 8 1 1 6
26. |AtMocdepHbIe ONTHYCCKHE JIMHUH ITEPeaadn
(OFS) 5 1 4
27. |CTpyKTypa OTIeNIOB poBaiiiepa ciyxo:
METO/Ibl B3aUMOJIEHCTBHS C TEXHUUECKUMU 6 1 1 4
NIOJIpa3/ieeHISIMU OpTaHU3aLUH.
28. |Ilopsinok pemeHyst BONPOCOB OPraHU3aluu B
pamMkax HHPOPMAITMOHHOTO B3aUMOICHCTBHUS
B CHCTEMe, Ha IPUMEPE HHTEPHET CEePBHC 8 1 1 2 4
rpoBaijepa .
UTOI'O no paso. ducy. & 6-m cemecmpe 180 14 14 | 42| 18 92
ITonroToBKa K 9K3aMeHy 35,7
DK3aMeH 0,3
Hmoeo 6 6-m cemecmpe: 216
2.3 Conep:xanue pa3iesioB (TeM) QM CHUATINHbBI
2.3.1 3aHATHSA JTEKIIHOHHOI0 THIIA
H ®opma
No AMMCHOBAHMC Conepxanue pazaena (Tembl) TEKYIIEero
pas3zaena (TeMsbl)
KOHTPOJIS

BBeneHue B TeXHOJIOTMHU
TUQPPOBBIX ONTUICCKUX

" | TelIeKOMMYHHUKAIIUOHHBIX
CHUCTEM

B coBOKynmHOCTH: ceTH TpaHCIOpTa, TOCTYTA, MOJAEPKKU U CepBuUcCa,
pasyMeercsi, YacTHYHO B3aMMOJICHCTBYIOIIME MEXIy COOOML.
ApPXUTEKTypa ONTHUECKOH TpaHCIOpTHOU ceTu. CueHapuil pa3BUTHS
TPaHCIIOPTHOW MH(PACTPYKTYPHI ONIEPATOPOB.

Hudposoii curHam u

JNIUCKpEeTU3alusi, KBaHTOBAaHUME W KoAupoBaHue; rpynmnoBod NKM
curHai. ['pymmoBoit KM curaan — BpeMeHHOE TpynmnooOpa3oBaHue

. |ocobeHHOCTH €T0 KP/II3

- WIA MYJIbTUIUIEKCHPOBaHME. Pa3sHOCTHBIE MeToApl (POpMHUpPOBAHUS
mudposoro curHana (AIAM, AJJUKM).

ANTOpUTMBI (JIMHEWHBIE W CTHIKOBBIE KOABI oOopynoBanus): AMI, CMI, HDB-3,
(hopMHpPOBaHUS KOIOB, mBnB, BIF, Munnepa u ap.

. |Hanboee MuUpoKo KP/113
HCTOJIb3yEMBbIE B
npaxktuke BOCII

. |Tlne3noxponHas IMoctpoenne nukiaa nepsuuHoro imdposoro moroka El. Cucrtemsr| KP/TI3




nudpoBas uepapxus
(PDH).

nepBuuHOro rpymmnoodpazosanust PDH. Cranmaprtsel 1mdpoBoro
rpymnmnoo6pazoBarus PDH. CrpykrypHas cxema MyJIBTHILIEKCOPOB.
CeteBoe 000py10BaHHE.

Pacuet mimHbI
pereHepanuoHHOTO
y4acTKa.

Boruncnenue UIMHBI PETeHEPALIOHHOTO y4YacTKa JTUMHUTHPOBAHHON
3aTyXaHHeM.  BpluucieHue AIUHBI PETreHepallMOHHOTO YydacTKa
JIMMUTUPOBAHHOU JUCIIEPCUEN.

KP/TI3

BBC,HGHI/IC B OCHOBBI
CETEBBIX TEXHOJIOTHIA.

CereBasi  TEPMUHOJIOTHSI:  CETEBBbIE  YCTPOWCTBA,  TOTOJIOTHH,
MIPOTOKOJIBI;, JIOKAJIbHBIE, paclpeiei€HHble U PETHOHAIBHBIE CETH;
CeTH XpaHWIUI [aHHBIX, BHUPTyalbHblE 4YacTHbIE CETH; I0JIOCA
nporyckanus. Bsenenne B cereBele Momein OSI u TCP/IP.
Kabenbuble coennaenus cereit LAN 1 WAN.

JIP/T

Crek npotokonos TCP/IP
u [P-anpecauus.

Anpeca ceru FEthernet. Kmaccer IP-agpecoB (IPv4). CpaBrenme
npotokosioB [Pv4 u IPv6. IlpucBoenue [P-agpecos (craTmueckoe, mo
npotokory RARP, DHCP, BOOTP). 3HakKOMCTBO C HpOTOKOJIaAMH
npeoOpa3oBanus agpecoB ARP.

KP/JIP/T/13

OCHOBBI TEXHOIOTHH
Ethernet.

MAC aapecanus, (peliMupoBaHHE M CTPYKTypa dpeima.
Ipunnuner  pabotsr cetu Ethernet. Texuomormum: 10BASE-T,
100BASE-TX, 100BASE-FX, 1000BASE-T, 1000BASE-SX,
1000BASE-LX, 1000BASE-FX, 1000BASE-CX, 1000BASE-ZX,
10GBASE-ZR, 10GBASE-T, 10GBASE-LX4. Ethernet
KOMMYTalus, HNIUMPOKOBCIIATCIBHBIC TOMCEHBI U JTOMCHBI KOHHHSHﬁ.
YpoBeHb MPHUIOKESHUN W TPAHCIIOPTHBINA YPOBEHb CTEKa MPOTOKOJIOB
TCP/IP (nporoxon TCP, UDP). Cuyx6st DNS, FTP, TFTP, http,
SMTP, SNMP, telnet.

. |KP/JIP/T/U3

Mapupyruzauus u
MIPOTOKOJIBI
MapIIpyTH3aLHH.

Mapupytusupyemsle mpoTokousl. [Iporoxons! IP-mapurpytusanuu.
MexanusMm coznanus nojacereid. BBeneHue B pacnpelenéHHYIO CETb.
Mapupytuzatopsl. OcHOBBI pabOTHI ¢ MAPUIPYTH3aTOPaMH HA OCHOBE
obopynoBanus ¢upmel Cisco. Omepannonnas cucrema Cisco 10S.
3anyck W KOHGHUIypHpOBaHHWE HHTEpEUCcOB MapIIpyTH3aTopa.
Hactpoiika 3ammurer MapmpyTtu3atopa. OOHapyXeHHE COCEIHUX
ycTpoiicTB m monkimoueHne K HUM. lIporokon CDP. Co3manue u
npoBepka telnet-coenunenus. Crarnueckas mapumpytusauus. O630p
JUHAMHUYECKON MapUIpyTH3alliid U IPOTOKOJIOB MapLIpyTH3aLUH.
JIMCTaHIIMOHHO-BEKTOPHBIE  IMPOTOKOJIBI RIP, IGRP wux
KOH(UTYypHpOBaHHUE. YTPaBISIOIINE COOOIIEHNSI CTEKa MPOTOKOJIOB
TCP/IP. IIporokon ICMP. Ipunnun pabotsr nportokonoB TCP u
UDP. [opTs! TparcnoptHOTO YpoBHA. CpaBHenne MAC-, IP- anpecos
1 HOMEpOB MOpPTOB. MexaHm3M padoTsl mpoTtokosia ARP.

JIP/T/N3

10.

OCHOBBI KOMMYTAIIHH,
[IPOMEKYTOUHOH
MapIIpyTH3alHH,
MOHSITHE BUPTYaIbHBIX
cereit VLAN.

Mapmpytrzanuss o anpecam 0e3 kiaccoB. Anpecarmsi CIDR.
Hcnonp3oBaHne Macok moaceTd mepeMeHHoW mmHEL (VLSM).
Hcnonp3oanne macok VLSM mporokosiom RIPv2. ITpotokon OSPF,
OCHOBHBIE TOHATHA, KOHOUrypupoBanue. KommyraTtopsl cereil u
HepapXxu4ecKoe  IpoeKTHpoBaHHE  ceTd.  KoH¢urypupoBanue
KOMMYTaTopoB ¢ (yHKIHMeH MappyTtuzauuu. Padora c¢ Tabmuuei
MAC-anpecos. IIpotokon CBS3YIOIETO JiepeBa STP.
IlepBoHauanbHas  HacTpoiika  kommyTtaropoB  Catalyst mon
ynpasineHuem onepanuoHHoi cucrems! 10S. IupokoBemiarensHble
momensl B cerix  VLAN.  Kondurypuposanme  VLAN.
Maructpanssbiii npotokos VLAN.

KP/JIP/T
/MI3/13

11.

TexHonorun
pacnpelenéHHbIX ceTel
WAN, criicku
YIpaBJICHUS JOCTYIIOM.

Anpecauus NAT u PAT. IIporokon DHCP. MynsrumnnekcopHas
nepenada ¢ BpeMeHHbIM pasaenenreM (TDM). [IpoTokon yripaBneHus
kananom HDLC. [Ipotokon PPP. Maructpanbrsiii mpotokon VLAN.
MexcereBas ~ VLAN-  mapuipyrusanus.  Kondurypuposanue
Mapmpytuzanun - Mexay VLAN-ceramu. CHHCKH — yIpaBieHHS
nocrynom ACLs (access-list) u ¢unbTpanuss kKoHTeHTa Tpaduka,
HACTpPOWKa CIIMCKOB JIOCTYIIA HA MAapUIPYTH3aTOPaX.

JIP/T/N3

12.

SDH — un¢dopmanuonHsie
CTPYKTYPBI K CXEMBbI
IpeoOpa30oBaHUM.

Ilonarue Tpakta M cekiuu. CTpyKTypa MYJIbTHUIUIEKCHPOBAHMUS.
JIBymepHoe npencrasienue muxia STM 1. Ctpykrypa nukia STM1 u
CEeKIIMOHHOTO 3arojioBka ero ¢yHkiuun. ®dopmupoBanne STM-N.
MynprumnexkcupoBanue [losicHenne (yHKIMOHAIBHOTO Ha3HAUYCHUS
VC, ykazateneit AU u TU; oTprnaTensHoe BEIpaBHUBaHUE, (GYHKIMN
TpaktoBoro  3arosoBka POH. TlpuHimn  ckpeMOJMpOBaHMSL.

KP




MoHUTOpUHT.

13.

CUHXpOHHM3AIHNS B
HU(POBBIX CHCTEMaxX
nepeiayu.

CraHmapThl 1 HOPMBI CHHXPOHHU3AIMA CeTel cBs3U. CHHXPOHU3AIHS
uudposeix cereir SDH. XapakTepucTHKH YCTPOWCTB M ceTei
CUHXPOHH3AIHH.

14.

Hcrounnkn ©  TOpUEMHMKM  ONTHYECKOTO  M3Iy4eHHS B
TEIEKOMMYHHUKAIIMOHHBIX CeTAX. Monynsamus H JAEMOITYJISAIUS
ontu4eckoil Hecyue. OnTuyeckre yCUIUTENIN — UICTOYHUKH LIyMa U

DyHKUHOHAbHbIS JUHAMHYecKui nuana3oH. Onrtuueckue (GUIBTPBL, LUPKYJISTOPHI
3JIEMEHTEI OITUYECKOM ’ ’ i KP
- H30IIATOPbI M ATTEHIOATOPBI. (MeToBp! MOIYIISLIMKM U IEMOYJISILIAN
ONTHYECKOI HECyIleH, CIEeKTpalbHOE M BpPEMEHHOE pa3JieliCHHne
OINITHYECKUX CTBOJIOB; MPHHIUIIEI PEreHepalnnuy CUrHajJoB, OCHOBHBIE
Y3JIbI PET€HEPaTOPOB; ONTHIECKUE YCUINTEIH;).

15. IToaxnrouenue k cetu Internet, UCOIB3YIOLIME TPOTOKOJ TPAHUYHOTO

[Iportokon rpanmyHoro  |muto3a BGP. Yopaenerne mapmpyramu 8 BGP. Arperamus 8 BGP-4.
. JIP/T
nutro3a (BGP). Iomnepxkxka HSRP wmexny naByms  wumHTepdeiicamm  VRF.
Kongurypuposanne BuptyainpHbIX 9acTHbIX ceTerd (VPN).
16. ACHEeKTbI Ka4ecTBa TeIEKOMMYHHKAIMOHHBIX yciyr. CorjamieHue 00
ypoBHe oOcmyxuBanus. Ilapamerpel KaudecTBa 0OOCITY)KMBaHHUS
BBeznenue B kauecTBo N o
MyJIbTUMEAMHHOTO Tpaduka B cersix. [IpakTHueckuii momxonm K JIP/T
obciyxuBanus (Qos).
obecnieuerno QoS Ha MarucTpaisx. Mexanu3Mbl Q0S B ONTHYECKUX
IP cersx.
17. |ApxuTeKTypa ONTUYECKUX | AKTUBHBIE ~ TEXHOJIOTUM  ONTHYECKOTO  JOCTyHa. TeXHOJOruH KP
cerelt noctyna FTTx u MACCUBHBIX ONTUYECKUX CETEH.
PON.
18. OCHOBBI TEXHOJIOTMH: YaCTOTHBIH I1aH, 0030p KOMIIOHEHTOB, TU3aiH
cern. O030p MyJNBTHCEPBUCHBIX TPAaHCHOPTHBIX Iartdopm (MSTP)
MynbturuiekcupoBanue ¢ [nopaepxkupaomiux DWDM. TectupoBaHHe ONTHYECKHUX CHCTEM KP/I3
paszieNieHueM 110 JJIMHE  |CBSI3M M OLIEHKA 3aTpaT Ha OpraHU3aluio TeCTUPOBaHUS. [ mOpuaHbe
BostHBI (WDM). OTDM u WDM cucremsl. Pacdyér MakCUMalbHBIX JUIHH
pETeHEPAIIOHHBIX Y9aCTKOB AJs HU(POBBIX BOJIOKOHHO-ONTHIECKUX
cucteM nepeaaddn DWDM paznmuuHoii nepapxuu STM.

20. |Mozenb moMex s I'mas-guarpamma, kod3dduimenr OMTOBBIX OmMOOK. Pacuer rias-
IMPOCKTUPOBAHUA U JAuarpaMmabl. MCTOI[OJ'IOFI/DI TCXHUKO-3KOHOMHUYECKOI0 TECTUPOBAHUA
OLIEHKH d(P(PEKTUBHOCTH |ONTHYECKUX CHCTEM CBSI3H KP/TI3
paboTel 'MrabuTHbIX
CHCTEM ONTHYECKOM CBSI3U

21.|Komnonentsl NG SDH  |(npeumymectBo GFP mno cpasaenmto ¢ HDLC; VCAT, LCAS).

Texnonorust RPR: rononorus, MAC ypoBeHb, U3y4eHUE TONOJIOTHH U
3alIMTa, yIpaBieHHe mosocod M QOS, auropuTM CIPaBeIIMBOTO
JOCTyIa.

22. \llopsimok BBOZA B Ilopsimoxk BBOJa B HSKCIUIyaTallMI0 BOJOKOHHO-ONTHUYECKUX JIMHUM
9KCIITYaTaIHIO CBSI3U m
BOJIOKOHHO-ONITHYECKUX
JIMHUM CBSI3U

23. |AtmochepHbie AmnmapaTypa aTMOC(EpPHBIX ONTHYCCKUX JIMHUK HepeIadr U METOJIBI
ONTHUYECKUE JINHUH e€ wmaccubukarmu. Koadduimenr roroBHocTH atMochepHOro KP
nepenaqdu (OFS) kanana AOJIIT u MeToIBI ero onpeaeneHusl.

24. |CtpyKTypa OTIEI0B OpraHu3alMoHHas CTPYKTypa omneparopa cBsizu. OddeKTuBHOE
npoBaiizepa ciryxo: B3aUMOJICHICTBHE  MEXIy  OTAelnaMH. beHUMapkuHr  ciyx0
METO/Ibl B3aUMOJICHCTBUS |ayTCOPCUHIa HHTETPHPOBAHHBIX B PabOTy oleparopa CBSI3H MPH 113
C TEXHUYECKHMHU AyTCOPCHUHI'€ CETEH CBSI3U.

Mo/Ipa3AeIeHUsIMA
OpraHH3aLHH.

25. |llopsimox pemeHns Omnpenenenne CyTH 3asBOK Ha BOCCTAHOBJIICHHE PabOTOCIIOCOOHOCTH,
BOIIPOCOB OPTaHHM3allHU B |CBA3aHHOM ¢ MpobeMoli (PyHKIMOHUPOBAHHS CHCTEMBI (BIIEKYIIEH 3a
pamKax co00il HEeNOCTYNMHOCTh CHCTEMBI WM HEBO3MOXHOCTH PabOTHI
MHDOPMALUOHHOTO H0JIb30BATelIeH; BieKyIieidl 3a co00i HEBO3MOMKHOCTb BBIIOJHEHUS

OJTHOH MJIM HECKOJBbKHX ee (DYyHKLUiA, yXy[alIeHHe KauecTBa paboTsl, JIP

B3aUMOJECUCTBHUS B
CHCTEME, Ha TIpUMeEpe

HampuMep, 3aMeIUIeHHe, HEOOXOIUMOCTh JAOMOJHUTENBHBIX PYYHBIX
JIEHCTBU) C IENBIO BBISBIICHUS aBAPHIHBIX 00BEKTOB CETH CBSI3H.




HHTEPHET CePBUC
npoBaiepa.

3amuTta J1a00paTOPHOW PabOTHI

(JIP),

pacdeTHO-TpaduIecKOro

3amanust  (PI3),

kosuokBuyM (K), rectupoBanue (T), BeimonHeHue npaktudeckux 3ananuit (I113).

2.3.2 IlpakTHYecKue 3aHATHS.

HaumenoBanue
paszaena

TemaThka NpakKTUYECKUX 3aHATHI

®dopMa TeKyLIEero
KOHTPOJIL

2

3

4

[udposoii curnan u
0COOEHHOCTH €r0 MOIY4YEHHS:
ANTOPUTMBI U METOBI
auppoBoOi 00padOTKH CHTHAJIOB
B OCII nuneitHOE 1
HEJIMHEWHOE KOJIMPOBaHUE

JMCKpPETU3alynsi, KBAaHTOBAaHWE W KOIHMPOBAaHUE,;
rpynnoBoid MKM curnan. I'pynnosoii KM
CHUTHAJI — BPEMEHHOE TpyMIooOpa3oBaHUE WIH
MyJIBTHILICKCHPOBaHNE. Pa3HOCTHBIE METOJBI
¢dbopmupoBanuss 1mdpoBoro curnama (AIM,
AIIMKM).

KP/IT3

AJropuTMBI (HOPMHPOBAHUSI
KOJZIOB, HanOoJIee IUPOKO
HCIIOJIb3yEMBIE B IIPAKTHKE
BOCII

(JTMHEWHBIE M CTBHIKOBBIE KOIBI OOOPYHOBAHHSA):
AMI, CMI, HDB-3, mBnB, BIF, Muepa u ap.
OueHka  mnapamMeTpoB  JIMHEHHBIX  KOJOB:
U30BITOYHOCTh, TeKyllas LudpoBas cymMa,
SHEPreTHYECKUH CIIEKTP.

KP/I13

[Tnesnoxponnas nupposas
nepapxus (PDH).

[MocTpoeHne muKia NEPBUYHOIO IHM(POBOTO
TOTOKA El. Cucrembl IIEPBUYHOIO
rpyImnooOpa3oBaHus PDH. CranpapTsl
I poBOTO TpyIII000pa30BaHUS PDH.
CrpykTypHas cxema MyIbTHIDIEKCOpoB. CeTeBoe
o0opyIoBaHHeE.

KP/TI3

Pacuet mimHbI
pereHeparoHHOI0 yYacTKa.

Brruncnenue QIUHBI pereHEPariMOHHOTO yJacTKa
JIMMUTUPOBAHHOM 3aTyXaHHUEM. Brrancnenne
JUTAHBI pereHepamoHHOTO ydacTka
JIUMHUTHPOBAaHHOMN HUCHEPCHEH.

KP/I13

Crek npotokosioB TCP/IP u IP-
ajzpecarysl.

Anpeca ceru Ethernet. Kiaccer IP-anpecos
(IPv4). CpaBuenue mnportokoioB IPv4 u IPvoé.
[MpucBoenne IP-agpecoB (crarmueckoe, 110
mpotokory RARP, DHCP, BOOTP). 3nakomcTBO
C MPOTOKOJIaMH IpeodpazoBanust aapecoB ARP.

KP/JIP/T/U3

MapiupyTrzaiys 1 MpOTOKOJIEI
MapHIpyTH3ALHH.

Mapuipytuzupyemble HpOTOKOAbL. [IpoTOKOIBI
IP-mapupyTuzanuu. Mexanuzm CO3aHUSA
noacereid. BpeneHue B pacnpenciéHHYIO CETb.
MapmipyTru3aTopsl. OCHOBBI paboTel c
MapIIpyTH3aTOpaMH HA OCHOBE 00OpYyIOBaHUA
¢upmbr  Cisco. OmnepanionHas cuctema Cisco
I0S. 3anyck u koHdurypuposanue uHTepeiicon
MapIIpyTHU3aTopa. Hacrpoiika 3aIIUTHI
Mmapuipyruzatopa.  OOHapyXeHHE  COCETHHX
YCTPOMCTB M MOJKIIOYEHHWE K HHMM. [IpoTokon
CDP. Coznanue u mnpoBepka telnet-coeaunenust.
Crarnueckast MapIIpyTH3aLHSL. 00630p
JUHAMHYECKOM MapIIpyTH3allid M IPOTOKOJIOB
MapIHIpyTH3ALIH. JlMcTaHIIMOHHO-BEKTOPHBIE
npotokonsl — RIP, IGRP ux xordurypuposanue.
VYrpapnsiomue cooOIEeHHs CTeKa IPOTOKOIOB
TCP/IP. TIlporokon ICMP. Ilpunuun paboOThI
npotokosioB TCP u UDP. [TopTsl TpaHCTOPTHOTO
ypoBHs. CpaBHenne MAC-, IP- anpecoB u
HOMEpOB NOpTOB. MexaHn3m paboThl IIPOTOKOJIA
ARP.

JIP/T/N3

OCHOBBI KOMMYTaluu,

IIPOMEXKYTOUHOH

MapmipyTtusamus 1o aapecaMm  0e3  KJIacCoB.
Anpecanus  CIDR. Hcnonb3oBanue  Macok

KP/JIP/T/U3




MapIpyTH3alHH, TOHATHE
BHUPTyalbHBIX ceTeir VLAN.

moacetn  nmepeMmeHHor  mmHbl  (VLSM).
Hcnonb3oBaane wmacok VLSM  mpotokonom
RIPv2. TIpotokon OSPF, ocHOBHBIE MOHSTHSI,
koH(purypupoanue. KommyTaropel cereil u
uepapxuieckoe MIPOEKTUPOBAHUE ceTu.
KondurypupoBanre KoMMyTaTopoB ¢ (yHKIHEH
Mapmpytuzanuu. Pabora ¢ Tabmuuein MAC-
aapecoB. IIpoTtokon cessyromero nepesa STP.
[lepBoHauanpHass  HAcTpoiiKa KOMMYTaTOpOB
Catalyst monm ympaBieHHEM OIEPAIMOHHON
cucremsl 10S. IllupokoBemarenbHbIC JOMEHEI B
cerix VLAN. KoudurypupoBanue VLAN.
Marucrpanshsiii npotoxkon VLAN.

IToctpoenue cereit SDH
(ammaparypa OCII mist
Pa3IMYHBIX YYACTKOB CETH).

Tononorus ceTen, pe3epBUpPOBaHUE.
CrpykTypHas cxema MyJbTHIiekcopa SDH.
CewmeticTBo obopyznoBanusi SDH. OGopynoBanue
SDH Pa3IUYHbBIX IIPOU3BOAUTENEI.
Panuopeneiinble u cyTHUKOBBIE cucTeMbl SDH.
Mertons! ynpasaenus cetsro SDH.

KP

DyHKIMOHAIbHBIE JIEMEHTBI
ONTHYECKON CEeTH

HUcrouHnukun W NOpUEMHHUKHM  ONTHYECKOIO
M3IYYCHUS B TEIEKOMMYHHKAIIMOHHBIX CETSX.
Mopynsiuyst ¥ IEMOAYJSIIMS  ONTHYECKOU
Hecymed. ONTHYecKie YCHINTENH — HCTOYHHUKH
oIyMa W AWHAMHUYECKUi nuama3oH. OnTHYecKue
GuUIBTPHI, LUPKYISTOPEI, H30JISITOPBI H
aTTEHIOATOPBI. (MeTompl MOIYNSIMH U
JIEMOTYJISIIIUU ONTHUYECKOM HecyIeH,
CIIEKTPAJIbLHOE W BPEMEHHOE  pa3JielieHue
ONTUYECKUX CTBOJIOB; MPUHIIUIIBI pereHepalvn
CUTHAJIOB, OCHOBHBIE Y3JIbl PEreHepaToOpOB;
ONTUYECKUE YCUITUTEIH;).

KP

10.

OCHOBHBIE AJIEMEHTHI pacyeTa u
npoekTupoBanue cereir SDH

Cxema  opraHm3anud  ceTH.  KommdecTBo
KOMIIOHEHTHBIX TIOTOKOB MEXAY y3i1aMu. Brioop
CKOpOCTEH Tepenadyn arperaTHbIX IIOTOKOB, THIIBI
MYJIBTHIIEKCOPOB, KpPOCC-KOHHEKTOB u
JUHEHHOTO 000PYAOBaHUS B y3JIaX, ONTHIECKOTO
kabeyss. BIOOp CXEeMBI 3amUTBl B CETH U €€
obocHoBanue. Cxema CHHXpOHH3aUUH. BbIOOp
00opy10BaHUs SDH JUTSt peanu3anuu
MIPOEKTUPYEMOit CETHU. Komrmnexrarmst
o0opyoBaHusL. Pacuer JUTHHBI
PEeTreHEepalMOHHOr0 yYacTKa C Y4YeTOM JIaHHBIX
anmaparypsl 1 Kaoens.

KP/I13

11.

[IpoTokosbl B3auMoaencTBUA
Mexny cetsimu [Pv4 u IPv6.

Crparernn cocymectBoBanus [Pv6 u IPv4.
Tynenn NAT-PT, ISATAP, Teredo.
Tynemuposanue [Pv6 B IPv4. [IBoiiHOI CTEK.

JIP/T

12.

CTpyKTypa U peanusarus
COBPEMEHHOM TEXHOJIOTUU
MPLS.

Crpyktypa W  peanu3alysi  COBPEMEHHOH
texHosorun MPLS (cTexk MeTOK, HHKAIICYJISIHS
merok, FEC, LDP, RSVP). Kommyramus wu
cTpykTypa MPLS (mpuHIHUIIBI pabOTHI, 3JIEMEHTHI
LSR, mpotokon pacnpoctpanenus metok LDR).
Bupryansnsie wactusie cetn (VPN). VPN-cetn
Ha OCHOBE KOMMYTAallUK MPLS.
Kondurypuposanue VPN-cereit MPLS,
CO3JJaHHBIX Ha OCHOBE MAapLIPYTH3aTOPOB.
OneMeHTH TiepepacnperneneHns motokos MPLS
(ryamemn  LSP, TE-tymnemn). Ilommepikka
mexann3MoB Qos B VPN-cersix MPLS.

JIP/T




. |ApXUTEKTypa ONTHYECKUX AKTHBHBIE TEXHOJIOTMH ONTHYECKOTO IOCTYTIA. KP
cereii goctyna FTTx u PON. TexHos0rMM NaCCUBHBIX ONTHYECKUX CETEM.
OCHOBBI TEXHOJIOTHH: YacTOTHBIH IUIaH, 0030p
KOMIIOHEHTOB, Iu3aiH CETH. 0O630p
MYJIBTHCEPBHCHBIX ~ TPAHCIIOPTHBIX  IIaTHOpM
(MSTP) MOIACP>KUBAOIITUX DWDM.
Myﬂ])TI/IHJ'IeKCl/IPOBaHI/Ie C TCCTI/IpOBaHl/Ie OIITHYECCKHUX CHUCTEM CBiA3U H
pa3zeneHueM 10 AJIMHE BOJHBI |OLIEHKA 3aTpaT Ha OpPTaHM3alUI0 TECTUPOBAHMSA. KP/T13
(WDM). I'm6punasie OTDM n WDM cucremsl. Pacuér
MaKCHMaJIbHBIX JUTNH pereHepanuoHHbIX
YYaCTKOB JUIS HU(PPOBEIX BOJIOKOHHO-ONTHYECKIX
cuctem nepegaun DWDM paznuuHoil uepapxuu
STM.
. |Mozmens moMex s I'ma3-guarpamma, KodpunmeHT OHMTOBBIX
MIPOEKTUPOBAHUS U OLICHKU ommu6OokK. Pacuer rnas-nuarpammel. Metonomnorus KP/IT3
s¢dexTrBHOCTH PabOTHI TEXHUKO-3KOHOMHYECKOTO TECTUPOBAHUS
I'nrabuTHBIX cucTeM OINITHYECKUX CHCTEM CBSI3H
ONTHUYECKOM CBSI3U
.|Ilopsinok BBOJA B Ilopsimox BBOAA B 3KCIUIyaTallMI0 BOJOKOHHO-
JKCILIyaTalUI0 BOJIOKOHHO- ONTUYECKUX JIUHUHN CBA3U 113
ONTHYECKUX JIMHUN CBSA3U
.|CTpykTypa 0oTIEeN0B OpraHu3alMoHHAs CTPYKTypa OIepaTopa CBA3H.
npoBaiaepa ciryx0: MeTOabI O¢dexTnBHOE B3aUMO/IeiiCTBHUE MEXKITy
B3aUMOJICHCTBUS C otaenaMu. beHuMapkuHr Cciy)0 ayTcopcuHTa
TEXHUYECKHMHU HMHTETPUPOBAHHEIX B paboTy orepaTopa CBS3H 13
MOJpa3AeICHUSIMA TIPY ayTCOPCHHTE CETEH CBA3U
OpTaHH3ALHH.
OmpeneneHne CyTH 3asBOK Ha BOCCTaHOBJICHHUE
paboTOCIOCOOHOCTH, CBSI3aHHOW C TpoOIeMOit
TTopA0K pelieHHs BOTpOCoB (ioyHKquOHHpOBaHH;I cucTeMbl (BIEKymied 3a
OPraHu3ALNN B paMKax coboif HEJIOCTYITHOCTh CHCTEMBI I/IJIVI/I
HH(OPMALIHOHHOTO HEBO3MOKHOCTE paboTsl MOJIb30BAaTENEH;
B3AMMOTEHCTBEL B CHCTEME, Ha BJ'IGK}:HJ,eI/I 3a coboit HeBosMomHocn: BBITTOJIHEHUS JIP
OJTHOI MJIM HECKOJIbKHX ee QYHKLUH, yXyALIeHUe
NpUMEpE UHTEPHET CEPBHC
npoBaiiiepa . KayecTBa pabOTHl, HamNpUMep, 3aMeJyIeHHE,
HEOOXOJMMOCTh  JOMOJIHUTENBHBIX  PYYHBIX
JEWCTBUH) C LEJNBI0 BBISBICHHUS aBapUHHBIX
00BEKTOB CETH CBSI3H.
2.3.3 JlabopaTopHbIe 3aHATHS.
Hanverosane HanmenoBanwue 1abopaTopHBIX padboT Popwma Texyuero
pas3zena KOHTPOJIS
2 3 4
6.8 IP aapecamus (¢ ucnons3oBanneM VLSM). ba3oBbie KOMaHIIBI  |TEXHUYECKHI OTYET 11O
i HacTpoiiku MapupytuzaTopo Cisco. 71a00paTOpPHBIM padoTam
Hactpotiika mapmpytusupyemsix ceteid. Ctatndeckas TEXHUYECKUH OTYET IO
9,10 Mapiupytusanus. [Iporokon mapmpytusamud RIP. IIpoTokon — |1abopaTopHeIM paboTam
Mapmpytuzanuu OSPF.
| bazoBble komaH bl HacTpoiku KoMMyTaTtopoB Catalyst. TEXHUYECKUH OTYET IO
0 Kondurypuposanne VLAN. nabopaTopHbIM paboTam
1 Mertons! Tparcismuu [P agpecoB NAT (craTmueckas, TEXHAYECKUN OTYET I10
JuHamuueckas). TpaHCnsALus agpecos ¢ Homepamu optos PAT [1a00paTopHbIM paboTam
Kondurypuposanue mapmpyruzaunu Mexay VLAN-ceTsiMu,  |[TeXHHYECKHH OTYET IO
11 HACTPOWKa CIHMCKOB joctyna (access-list) Ha n1abopaTopHBIM paboTaM
MapIIpyTH3aTOPaX.
611 Merto/ipl yAaIEHHOTO YIIPABJICHHUSI K MOHUTOPUHTA paboThI 1 TEXHUUYECKUH OTUET 11O
) CTAaTUCTUKHU 060pyJZ[OBaHI/I§I CBsI3U, BEJICHUC JTIOTUPOBAHMS. na60paTopr1M pa6OTaM
6-11,18 BasoBas HacTpoiika nporoxona BGP-4 TEXHMHCCIUH OTHET 1O
nmabopaTopHEIM paboTaM




TEXHUYSCKHUM OTYET 1O

8. 6-11,18 [Ipumenenue aTpubyTa «Bec» MU MapiipyTr3anud B BGP
’ P puby PH MapIpyTH3aLt 11a60paTOpHEIM PaboTaM
9. 6-11,18 IIpumenenue omuu BGP «aepHbIi x0m». TEXHITHCCKIH OTHCT MO
J1a00PaTOPHBIM paboTaM
10 6-11.18.20 dunpTpanys MapipyToB ¢ MOMOIIBIO CIUCKOB YIIPABICHUS TEXHUYECKHUH OTUYET 110
' T JIOCTYTIOM | TIpe(hUKC JINCTOB J1a00paTOpHBIM padboTaM
1 6-11.20 [MpuMeHeHHEe «YEPHBIX JBIPY» B MAPIIPYTU3AMUY JUIS 3AMIUTHI OT [TEXHHYECKUI OTUYET 110
' e DDOS-atak 71a60pPaTOPHBIM paboTam
Kondurypuposanue ceti Ha ocHOBe poTokosioB BGP u TEXHUUYECKUH OTUET 110
12. 6-11,17-19
MPLS. J1a00paTOpPHBIM paboTaM

TEXHUYECKUH OTYET I10

13. 6-11,19 Any transport over MPLS — ATOM
nmabopaTopHEIM paboTaM
14 19 Ycrpanenune npo6irem npu moctpoeHnn VPN L3 cereit Ha TEXHUYECKHUH OTUET 1O
' ocHoBe MPLS nmabopaTopHEIM paboTam
TEXHUUYECKUH OTUET 110
15. 6-11,20 VYnpasnenue TpadhUKOM Ha OCHOBE MOJIUTHKH MapIIpyTH3aUN
J1a00paTOPHBIM padoTaM
. TEXHUUYECKUH OTUET 110
16. 6-11,20 OCHOBBI MHOT0AJJPECHON MapIIpyTH3aIUH
sa0opaTopHbIM paboTam
27.98 Onpepnenenne cyTy 3asiBOK Ha BOCCTaHOBJICHHE TeXHHUYECKHH OTYET TI0
17. ’ paboTOCIOCOOHOCTH, CBSI3aHHOM ¢ TIPOOJIEMOi 1a6opaTOPHBIM paboTam

(YHKIIMOHUPOBAHHUS CUCTEMBI

[lpy wW3y4YeHWW JOUCHUILIMHBI MOTYT TPUMEHSTCS HEKOTOPhIE AaCHEeKThl MOJIEIH
«TepeBEPHYTOr0 OOyUEHUs» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOrO
KjJacca WIM BHPTYaJbHOTO TIEPEBEPHYTOTO Kiacca: JUCTAHIMOHHBIE 00pa3oBaTENIbHbBIC
TEXHOJIOTUM (3JIEKTpOHHOE OOyueHHe) B (opMe CMEIIaHHOTo OOY4YeHMs, OCHOBAaHHOTO Ha
COYETaHWU OYHOTO OOydYeHHs W OOYYCHHS KOMIBIOTEPHBIMH CpEACTBAMH, BKIIOYAIOIIMMU
HEKOTOpBIE aCHEeKThl B (hopMaTe AUCTAHLUMOHHOro oOyuyeHus B coorBercTBUM ¢ PI'OC BO. B
YCIIOBHSIX Pa3BUTHSI AJEKTPOHHOUW MH(POPMAIMOHHO-00pa30BaTEIbHON Cpebl By3a B KauecTBE
ynpaBieHus: o0ydyeHueM BboiOpaHa uatdopma Moodle, oqHako, COBMECTHO € HEW JUIsl CO3JIaHMS
U NyOnMKanuy KOHTEHTAa M Y4YEOHbIX OOBEKTOB HCHOJB3YIOTCS: CIyk0a BHMJEO TpaHCIALUU
Microsoft Stream ¥ HHCTPYMEHT JUIsl KOMMYHUKAIUK U 00paTHOH cBsi3u Microsoft Teams.

2.3.4 IlpuMmepHasi TeMaTHKA KypPCOBbIX padoT (MP0EKTOB)

TenekoMMyHUKAIIMOHHBIE ONTUYECKHE TEXHOJOTHU. ONTO3JIEKTPOHUKA. DJIEMEHTHl U
YCTpPOICTBa ONTO3JIEKTPOHUKU. BONOKOHHO-ONTHUECKHE JTMHMM CBsI3U. ONTHKA BOJIOKOHHBIX
cBeTOBOJOB. [IpoekTrpoBanne oNTUYECKHUX ceTel CBA3U. MarucrpanabHble, BHyTPU30HOBBIE CETU
CBSI3U M C€TH a0OHEHTCKOI'0 JIOCTYyIA.

Tpancnoptaeie cetu cBsizu SDH u DWDM. MynbetucepBuchbie cetu cBsizsu NGN.
MHuoronpoTtokonbHas kommyTauusa 1o wmerkam MPLS. IllupokononocHslid  nocTyn Ha
Tene(OHHBIX CEeTAX 00mero moias3oBanus. [P-renedonus. Onrtuyeckre TEXHOJIOTHH
abonenrckoro pocryna FTTx u xPON.

Opranuzanus crpoutesibetBa BOJIC. 3amura BOJIC 0T 351€KTpOMarHuTHOTO BIUSTHUS.

Hoseie metonbl mepenaun nanubix B BOJIC. KorepeHTHbIE BOJOKOHHO-ONTUYECKHE
CHUCTEMBI CBA3U. MOJI0BOE M NOJIAPU3ALMOHHOE MYJIbTUIUIEKCHPOBAHUE KAHAJIOB B ONTUYECKHUX
muHusAX cBs3u. 3ammra uHpopmanuu B BOJIC. KBantoBas kpuntorpaguss B BOJIC u ee
3JIeMeHTHas 6asa.

PU3NKO-MaTEMATUYECKOE MOEINPOBAaHNE KaHajoB nepenayun naHHeix B BOJIC.

Teopernueckne HCCIEIOBaHUsA, IPOCKTUPOBAHUE, U3TOTOBICHUE U SKCIEPUMEHTAIbHBIC
UCCJIEIOBaHMsI DJJEMEHTOB HWHTETPAJIbHONM ONTHUKM M ONTO3JIEKTPOHHBIX YCTPOWCTB AJIs
TEJIEKOMMYHUKAIIMOHHBIX U CEHCOPHBIX CHCTEM Ha OCHOBE ITACCHUBHBIX U AKTUBHBIX ONTHYECKUX
MaTEepUaIoB.

Pa3BuTHe OCHOB HOBBIX TEXHOJOTUI (POPMUPOBAHUS PJIEMEHTOB UHTETPATIbHON ONTUKH B
CTEKJIaxX U KpUCTaJJIax.



OnTHKa ¥ CIEKTPOCKONHMSI CPE ITPU BHEILIHUX BO3JICHCTBUSX.

Ontuyeckast BBIYMCIUTEIbHAS TEXHHKA. ONTHUYECKHE METONbl Meperayd U oOpaboTKH
uHpopmanuu. VHTErpaibHO-ONTHYECKHE JIOTHKO-apu(METHUECKUE DJIEMEHTBI U yCTPOWCTBA.
Ontuyeckre KBaHTOBBIE BBIYMCIICHUS U UX JIeMEHTHas 6a3a.

OnTHKa ¥ CIEKTPOCKONHUSI CPE IPU BHEILIHUX BO3JICHCTBUSX.

doromerpus.

OnTuyeckre MEXCOECIUHEHUS! B MHUKPOIEKTPOHHBIX CXE€MaX Ha OCHOBE JJIEMEHTOB
MHOIOMOJOBOM M OJTHOMOZOBOM MHTETPAJILHOU ONTHKHU.

UccrnenoBanust B obmact MUKpo- W HaHOo(oTOHWKH. CyOMHKpDOHHAsi HWHTETpajbHas
ontuka. VccnenoBanuss B 007acTH HaHOONTHKHM MOBEPXHOCTHBIX IUIa3MOHOB. MccnenoBanue
napaMmeTpoB audieKTpukoB B CBY u ontudeckoM auana3oHe JUIMH BOJIH.

VY4ebGHo-MeToandYecKre pa3paboTKH 10 ONTHYECKUM HAIPABIISAIOIINM CPEAaM.

Jlazepnoe matepuanioBenenue. [IpeoOpazoBarenu onTHUYECKOTO U3TyUCHHUS.

Pazpabotka u co3gaHue mnpeoOpa3oBaTesiell ONTHUECKOTO W3JIYyYeHHs Ha OCHOBE
MOJyIPOBOIHUKOB.

PazpaboTka M co3laHME PErHCTPUPYIOUIMX CpPeJ M TEXHUYECKHUX YCTPOMCTB JUIs
BU3yaIIM3alliK N300pakeHnid. MoennpoBaHie 1 H3y4eHHe SHEPronH(POPMAIIMOHHBIX MPOLIECCOB
B KOHJICHCUPOBAaHHBIX Cpellax, ra30pa3psAaHoi miazme U 0M000bEeKTax.

OnTHKa 3BE€3/IHBIX U IUIAHETApPHBIX aTMOChep.

Kocmunueckue cucremsl cBa3u. CIyTHUKOBBIE CUCTEMBI CBS3H. ONTHUECKHE CUCTEMBI
CBSI3M B KOCMOCE.

OnTHUKO-3JIEKTPOHHBIE HCCIIEAOBAaHUS acTpopu3nueckux oO0BeKTOB. Pa3paboTka wu
HCCIIEIOBAaHME CXeM acTPO(OTOHHUKH TS TIepeadn 1 00paboTKu onTHYecKoi HH(OpMAaIi.

2.4 IlepeyeHb yueOHO-MeTOAMYECKOr0 OOecrnedeHHs AJIsl CAMOCTOATEIbLHOH padoThI
00y4aromuXxcs 1Mo JUCUUILIHHE (MOTYJII0)

MeTtonudeckue yka3aHUs 1O BBIMIOJTHEHUIO KYPCOBBIX MPOEKTOB:
https://kubsu.ru/ru/ftf/trebovaniva-k-oformlenivu-vkr-i-kursovyh-rabot-magisterskih-dissertaciy

[Tepeuenp yueOHO-METOOMYECKOTO OOECTICUCHHUS TUCIUILINHEI 110

Ne Bug CPC o
BBITTOJHEHHIO CAMOCTOSTEILHOM PaboThI
1 |IIpopabotka yueOHOTO 1. Meroaudeckne yKazaHUS 110 OPraHW3alUH CaMOCTOSTEIbHON paboThI
(Teoperuueckoro CTY/ICHTOB, YTBEep)KICHHbIE Kadelpoil ONTOAIeKTPOHHUKHU, MPOTOKOI No 6
Marepuaa), oAroToBKa K ot «01» mapta 2017r.

Tekytei 1 npoMexxyTouHoit |2. CeTH U CHCTEMBI Iepeadn HHQOPMAIIHK: TSIICKOMMYHHKAIIMOHHBIC CETH/

attectanuu (3au€ty, Tectam u| mox pen. K. E. Camyitnosa https://urait.ru/book/seti-i-sistemy-peredachi-

BOIIPOCaM) informacii-telekommunikacionnye-seti-398685

3. Topauenko, B.H. MHorokaHajibHble TEJIEKOMMYHUKAI[UOHHbIE CUCTEMBI.
Mocksa: ['opstuas munaus-Tenexom, https://e.lanbook.com/book/11830.

4. BUHOKYpOB, B.M. Hudpossie CHUCTEMBI nepenayn
http://biblioclub.ru/index.php?page=book&id=209018

5. BmacoB U.U. TexHumdeckass AMarHOCTHKA COBPEMEHHBIX MU(POBBIX CETeH
cBsi3u. OCHOBHBIE NPUHIMIBI M TEXHUYSCKHE CPEICTBA H3MEPEHUI
nmapameTpoB nepenaun 1 ceteit PDH, SDH, IP, Ethernet u ATM

6. TenekoMMyHHKAaIlMOHHBIE cHUCTeMBl W cetn: B 3 Tomax. Tom 3. -
MynbTHCEepBUCHBIE CeTH / B.B. Bennuko Mocksa
https://e.lanbook.com/book/64092.

7. Onrtuueckue TeleKOMMyHHKalMoHHble cuctembl / B.H. Topnuenko.
https://e.Janbook.com/book/5147.

8. HlapanroBuu, C.H. MHOroBoJIHOBbIE OINTHYECKHUE CHUCTEMBI CBSI3U
http://biblioclub.ru/index.php?page=book&id=480597

3 |[loaroroBka K BEINONHEHUIO |1. MeToamueckue yka3aHus MO0 OPTaHU3aI[UH CAMOCTOSATEIEHOW PadOTHI

n1abopaTOPHBIX padoT. CTYICHTOB, YTBEP)KICHHEIE Ka)eAPOi ONTOAIEKTPOHUKH, TPOTOKOI Ne 6

Odopmiienne Texauaeckoro |ot «01» mapra 2017r.




oTuéTa 1o 1adbopaTopHBIM 2. Meroauueckue peKOMEHJALNH, OTUCAHUS U 3aJaHHS K TPOBEACHUIO
paboTam. J1a00PaTOPHBIX PA0OT pa3MEIECHBI B 3JICKTPOHHOM HH(POPMAITHOHHO-
obpazoBarenbHON cpene MoaymnpHoro Jnaamudeckoro O6yuenus Kyol'y
https://moodle.kubsu.ru/enrol/index.php?id=372

3. Ontuyeckue 1U(POBHIC TEICKOMMYHUKAITHOHHBIC CUCTEMBI:
nabopatopublil mpaktukyM. / A.C. Jlepuenko, B.B. Citocapesckuii, H.A.
SxoBenko/ ISBN 978-5-8209-0872-9 Kpacnonap. Kybanckuii roc. yH-T,
2013. Y.1:BBenenne B TEXHOJIOTHIO IIU(PPOBBIX TEIEKOMMYHHUKAIIHOHHBIX
cereit TCP/IP. 82c.

4. OnTrueckue MUQPOBHIE TEIEKOMMYHHKAIIMOHHBIE CHCTEMBI:
nmabopatopusri mpaktukyM. / A.C. JleBuenko, E.A. JlaBpentreBa, F0.A.
Tuxonosa, H.A. fIxoBenko/ Kpacuonap. Kybauckuii roc. yu-t, 2013. Y.2:
OcHOBBI paboTHI pacTpeieNieHHBIX ceTel Ha 6a3e nmpotokosioB BGP u MPLS
153c.

Y4eOHO-MeTOAMYECKHE MaTepHalbl A CaMOCTOSITENbHON paboThl 00ydYarommxcs U3
YHUCJIa MHBAJIUAOB U JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocTaBnsiorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINU:

JU7ist T ¢ HApyIIEHUSIMH 3PSHHS:

— B MieyaTHOU popme yBeTHueHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOT'O IOKYMEHTA,

Jlnis U1 ¢ HapyIIeHUSIMH CITyXa!

— B TieyaTHOU hopme,

— B hopMe PNIEKTPOHHOTO TOKYMEHTA.

JUiist U1 ¢ HApyIIEHUSIMHA OTIOPHO-JIBUTATEIILHOTO amrapara:

— B mieuaTHoi (opme,

— B (popMe IIEKTPOHHOT'O TIOKYMEHTA,

— B ¢popMe aynuodaiina.

JlaHHBIN TIepeyeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. O0Opa3oBaTejbHble TEXHOJOTMHU, NMpPUMeHsieMble NMPH OCBOEHHH THCIUIIUHBI
(MoayJin)

[Tpu u3ydyeHUn NUCUUIUIMHBI IPOBOJATCS CIAEAYIOLIUE BUJIbI yUEOHBIX 3aHITUNA U paboT:
JICKIUU, TPAKTUYECKHUE 3aHSATHS, JOMAIHUE 3a/laHus, TeCTUPOBAHUE, 3aluTa J1ab0paTOPHBIX
paboT, KOHCYJbTAllMM C TIPEToJiaBaTelieM, CaMOCTOsITeNbHas padoTa CTYJACHTOB (M3ydeHHUE
TEOPETUYECKOr0 MaTepuana, TMOArOTOBKAa K TNPAKTHUYECKHUMH 3aHSATUSM, I[IOATOTOBKA K
71a00paTOPHBIM 3aHATHUSM, BBIIIOJHEHHE JOMAIIHUX 3aJaHuil, MOArOTOBKAa K TECTUPOBAHHUIO,
3a4eTy U HK3aMEHY).

Jls npoBeAeHMsI YaCTH JIEKIIMOHHBIX 3aHATUHN UCIIONIb3YIOTCS MYJIbTUMEAUMHBIE CPEICTBA
BOCTIPOM3BEICHUS AKTUBHOTO COACPKUMOTO (3aHSATUSI B HHTEPAKTUBHOM (OpME), TTO3BOJISIONIETO
CTYJIEHTY BOCIPUHUMATh OCOOCHHOCTH M3y4aeMOl JUCHUILIMHBI, UTPAIOIINE PEIIAOIIYI0 POJIb B
MOHMMAHUU U BOCIIPUSITHH, a TaK ke B POpMUPOBAHUU MPOPECCHOHATBHBIX KoMIeTeHIui. 1o
pAoy TeM JUCHUIUIMHBI JIEKIMH NpPOXOAUT B KiaccuueckoM ctuie. CTyIeHTy B pexXHMe
CaMOCTOSITENILHON paboOThl PEKOMEHYETCS U3YUCHHE KOPOTKOMETPAKHBIX BHICOPPArMEHTHI IO
M3y4aeMbIM BOIIPOCAM.

[Ipu mpoBeaeHNN MPAKTUIECKUX 3aHATUNA MOXKET UCTIONB30BATHCS JOCKA, JUIsl PACYETOB U
aHalM3a JAHHBIX MOTYT MPHUMEHSTHCS JONOJHUTENbHbIE CIpaBOYHble MaTepuanbl. Ha
MPAKTUYECKUX 3aHATHUAX CUCTEMATHUYECKH ydeOHas Tpymma JIeIUTCs Ha MOATPYIIBI Mo 5-7
yenoBeka. Kaxaoi moarpyrme BBIJAIOTCS CBOM MCXOAHBIX JaHHBIE K paccMaTpUBAaeMbIM Ha
3aHATHM 3a1adaMm. PemieHue 3afaud Tpynma MyOnudyHO 3amuiiaer. [lpu BO3HUKHOBEHUU
TpYJIHOCTEH MpernojaBaTesib IOMOTaeT rpynnaM B JOCTHKEHUH MOJOKUTEIBHOTO pe3ynbrara. B
XO0/I€ TPOBEPKHU MPOMEKYTOUHBIX Pe3yIbTATOB, IOMCKA U UCIIPABJICHUS OIIHMOOK, OCYIIECTBIISICTCS
MHTEPaKTUBHOE B3aUMOJCHCTBHE BCEX YUYACTHUKOB 3aHSITHSL.

[Ipn mnpoBeaeHnu nabOPATOPHBIX pPabOT KaXABIH CTYJSHT BBINIOJHACT 3aJlaHUE



uHIMBUAyanbHO. [IpernomaBareb KOHTPOIUPYET X0/ BBITOJHEHHUS pabOThl KaXIOTO CTYyIEHTA,
OpoBepseT  MPaBWIBHOCTh  HACTPOMKM  OOOpyJOBaHHMS M COOpPAaHHOIO  MakeTa
TEJIEKOMMYHUKAIIMOHHONW CEeTH. YTOYHSS XOX pabOThl, €CIM CTYJIEHT YTO-TO BBITIOJHSET HE
NpaBUIbHO, WM YKa3blBas Ha OUIMOKY NPU3bIBAET CTYJEHTOB IOMOYb COKYPCHUKY, TaKMM
00pa3oM NpenoaBaTesb IOMOTraeT MPEO0JIETh CI0KHBIE MOMEHTHI U ITPOBEPSET TIOCTOBEPHOCTh
HOJYYEeHHBIX pe3yibTaToB. Ilocie BbImomHEHHs J1abOpaTOpHON pabOTHl CTYJEHT 3aIlMIaeT eé
OTBEYast HA TEOPETHUYECKUE KOHTPOJIBHBIE U JIOTIOJIHUTENbHBIE BOTIPOCHL. JlabopaTopHbIe paboThI
BBINOJIHAIOTCS HA TIEPEI0BOM IIPOTPAMMHOM 00€CIIEYEeHUH IMYJISILIUU paboThI I100aIbHbBIX CeTeH
cBsa3u GNS.3 1mo3BoJIAIONIEM COCTaBUTh U HACTPOUTh MArUCTpPajbHbIE, IPOMBIIUIEHHBIE U CETU
poBaiIepoB CIyxk0.

[To m3yyaemoii AMCIUIUIMHE CTYACHTAM NPEIOCTABIISETCS BO3MOXHOCTH TOJIH30BATHCS
y4eOHO-METOIUUYECKUMHU MaTepuallaMid M PEKOMEHJAIMSAMHM pa3MEIIEHHbIMU B 3JEKTPOHHOM
uH(popMaIMoHHO-00pa3zoBaTeNbHOM cpene MoaynbpHoro JuramMudeckoro O0yuenus Kyol'V.

Koncynbranuu npoBoasTcs pa3 B IB€ HEAEIU A pa3bsiCHEHUs NPOOJIEeMHBIX MOMEHTOB
IIPY CaMOCTOSTEIFHOM U3yUEHHH BOITPOCOB H3y4aeMoi AucuIuuHbL. [Ipn yaaneHHoM o0yueHnn
CTYJICHT, 03HaKOMUBILUCH C YaCThIO MaTepHUalia, IpH Mepexo/ie Ha HOBYIO CTPaHMIly OTBEYaeT Ha
pa3paboTaHHBIE BONPOCH 1O 3TOMY MaTepHually, JJIsi MPOBEPKH YCBOCHUS MPOYHTAHHOTO. B
cilydae HeNpaBHJIBHOIO OTBETAa HEOOXOIUMO MPOUUTATh MaTepuall 3aHOBO. B ciryuae ycnemHoro
IPOXOXACHUS TEOPETUYECKOro MaTepuaia. s 3aBepiieHus U Mepexoay K Cienyroue teme,
CTYACHTY NpeajaraeTcsi peluTh 3aJady. B HE3aBUCMMOCTH OT pe3yjbTaTOB MEpPBOH 3aaayH,
CTYZCHTY BBIBOJWTCSI pPEIICHHE NMepBOW 3amaun. [locie 3Toro CTyIeHTy Hpeasiaraercsi peuInTh
BTOPYIO HOJOOHYIO 3a/1ady, HO pelleHue Ha He€ oH He yBuAMT. [Ipu npaBuibHOM LUGPOBOM
3HaYCHWU OTBETA, BBEJIEHHOM B CIIEIIMATIBLHOE OKHO, CTYJCHTY IMpeIiaracTcs NpUKPEHTh Gaiii ¢
pelIeHreM 3a/laul M OTIPABUThH €ro mnpemnogasarento. Kpome Toro, /uis MpoBepKH HEKOTOPBIX
TEOPETUIECKUX 3HAHUH U MPAKTUIECKUX HABBIKOB MCIIOJIB3YETCSI HA0OP CIIEUAIBHBIX TECTOBBIX
3aJaHMii-3a/1a4, TaK )K€ B UHTEPAKTUBHOM pEXHUME.

Takum 06pa3oM, OCHOBHBIMHM 00pa30BaTe/IbHbIMM TEXHOJIOTUSIMH, HCIOJIb3yeMbIMH B
yueOHOM Tmpouecce SIBJISIOTCA: WHTEPAKTUBHAS JIEKIHUS C MYJbTUMEAUHHON CHUCTEMON U
AaKTUBHBIM BOBJICUCHHEM CTYJEGHTOB B YYeOHBIH IMporecc; OOCYX JEHHE CIOXHBIX U
JUCKYCCHOHHBIX BOIIPOCOB M IpPOOJEM M € MOCIEAYIOIIMM pPa300poM 3THUX BOMNPOCOB Ha
NPaKTUYECKUX 3aHATHSX; J1a0OpaToOpHbIe 3aHATHS — paboTa CTYJEHTOB B MAalbIX TpyMNax B
peKMMax B3aUMOJAEHCTBHS «IIPENoiaBaTellb — CTYJEHT», «CTYJIEHT — IPENoiaBaTelb», «CTyIeHT —
cryneHt. [Ipyu mpoBeneHUU MPAKTHYECKUX M Ja0OPAaTOPHBIX YUEOHBIX 3aHATHH MpPEITyCMOTPEHO
pa3BUTHE Yy OOYYarOIIMXCs HAaBBIKOB KOMAaHIHOW paboThl, MEXIMYHOCTHOM KOMMYHHKALHH,
NPUHATHA PEILICHUH U IMJEPCKUX KauyeCTB.

JUisd aun ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMH 3/I0POBbsI NPEAYCMOTPEHA OpraHU3arysl
KOHCYJIbTAIIMH C MCIIOJIb30BAaHUEM AJIEKTPOHHOM mouThl i Microsoft Teams.

Ilpy wm3yyeHUM JOUCHMIUIMHBI MOTYT TPHUMEHATCS HEKOTOpblE AacleKThl MOJAEIH
«TepeBEPHYTOr0 OOyUEHUS» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOrO
KJacca WM BUPTYaJbHOIO MEpPEeBEPHYTOro Kiacca: JUCTAHIMOHHBIE 0Opa30BaTelIbHBIE
TEXHOJIOTUH (AJIEKTpOHHOE OOyueHHe) B (opMe CMEIIaHHOTO OOYy4YeHMs, OCHOBAaHHOTO Ha
COYETaHUU OYHOro OOyueHHs] M OOy4EeHHs KOMIBIOTEPHBIMH CpEACTBAMH, BKIHOYAIOLUIMMU
HEKOTOpBIE aCIEeKThl B (hopMaTe AUCTAHIMOHHOrO oOy4yeHus B cooTrBercTBuU ¢ ®I'OC BO. B
YCIOBHSIX Pa3BUTHs JIEKTPOHHONW MH(DOPMAIMOHHO-00Pa30BaTEIbHONW Cpefibl By3a B KauecTBE
ynpasieHus: o0yueHueM BoiOpaHa uatdpopma Moodle, oqHako, COBMECTHO € HEW ISl CO3/IaHUS
U TyOJMKAIMd KOHTEHTAa W yYEeOHBIX OOBEKTOB HCIIONB3YIOTCS: CIIy)0a BHUIACO TPAHCIAIUN
Microsoft Stream 1 HHCTpYMEHT JUIsi KOMMYHUKAIIMK U 00paTHOH cBsi3u Microsoft Teams.



4. OueHoYHbIE CPEACTBA JAJ TEKYLIEro KOHTPOJSA YCIEBAeMOCTH M NPOMEKYTOYHOH

aTTeCTallum

OneHouHble CpeficTBA MpeJHa3HAueHbl Ui KOHTPOJIS M OLEHKHM 00pa3oBaTEeIbHBIX
JOCTHKEHUM O0ydarolmxcs, OCBOMBILUX Mporpammy ydeOHOH aucuuIuinHbl «OnTtuyeckue
U(PPOBBIE TETEKOMMYHHUKALIMOHHBIE CUCTEMBD».

OI_ICHO‘IHLIC Cp€ACTBAa BKIIIOYACT KOHTPOJIbHBIC MaTCpHaJIbl I IPOBEACHUA TEKYLEIro
KOHTPOJIA B opMe KOHTPOJBHBIX 3aJaHUI B BUJIC 33]1a4 U MPOMEKYTOUYHOM aTTeCTAlMHU B
Q)opMe BOIIPOCOB HJIs1 IMOATOTOBKE K 3aY€THOMY TCCTHPOBAHUIO, d TAK K€ KOHTPOJIbHOC 3a4CTHOC
3aIaHUC; BOIIPOCOB U 3a1a4 K OK3aMCHY. Bonpoc na sxzamene

CTpyKTypa OLIeHOYHBIX CPEACTB JJIsl TeKylleil i MPOMEKYTOYHOM aTTeCTAlNU

KO,H 1 HAMMCHOBAHUEC

HaumenoBaHue o1ieHOYHOI'O CpCACTBa

TEXHUYECKYIO MOJJICPKKY
C IPUMEHEHHEM
nH(GOPMAITMOHHBIX
CUCTEM U 0a3 TaHHBIX

paboram, Tect Ne 2.

Ne PesynbraTel 00yueHus
HMHIMKaTOpa . [TpomexyTounas
n/n (B cooTBeTCTBUH C 1. 1.4) Texyuuii KOHTPOIb
(B cooTBercTBUM C 11. 1.4) aTTecTauus
TTIK-4: Criocoben KonrpounsHas padora Nel, | Tect Nel, Bonpoc
: 3HaTh CTaHAAPTHI U
OCYLIECTBIIATH HPOTOKOITB! KonrponsHas pabora Ne2, | Ha sk3amene 1-3, 5,
KonrposnsHas padora Ne3 7,9-16. 3anaum Ha
A MHOPMAIHOHHEIX Bom Ié))cm Ut pCTHOI‘O ’ 3;(33MCHC g
oot CHTHAIIOB, BHJEI o (I))ca 1o na6}(l) ATOPHBIM .
OTKa30B 000py10BaHus, CHTHATH3AIIHH, agomM T ]\IFO 5 P
HIPOBOAHTE ILIAHOBO- Ha3zHayeHue uHTepdeiicos p ’ N
MIPOQUIAKTUIECKHE U
PEMOHTHO- KoutponsHast pabora Ne2, | Tect Nel, Bonpoc
BOCCTAHOBUTE/ILHEBIC 3HaTh TEXHOJIOTUH Konrposbnas pabora Ne3, | Ha sx3amene 3-4, 0,
paGoTHI Ha BBIMOJIHEHHS PaboT 1O Bompocs! 11t ycTHOTO 9, 11-13, 15. 3agaumn
TEJIEKOMMYHHKAIMOHHOM HaCTpOﬁKe " pEryjJinpoBKe orpoca 1o ﬂa60paTOprIM Ha 3K3aMCHE.
060pyI0BaHKH CUCTEM U YCTPOICTB pabotam, Tect Ne 2.
CBSI3U.
KontponsHast padora Nel, | Tect Nel, Bompoc
KonTponsHast pabora No2, | Ha sx3amene 1-17.
. KonrponsHas pabora Ne3, | 3amaum Ha
3HaTh IEHCTBYIOMIHE
1 Bomnpocs! ais yctHOTO 9K3aMEHe.
0TpaciieBble HOPMATHUBBI.
ormpoca 10 J1abopaTOPHBIM
pabdoram, Tect Ne 2
YMeTh ucnosb30BatTh JlabopaTopusie pabotel 4l | KonTpossHOe
MPOrpaMMHOE (Nel-6), u2 (Nel-9). 3a/IaHHE Ha 3a4eTe
obecrieueHne 1-4.
000pyI0BaHUsI IPU €TI0
HAaCTpOUKe
YMeTs NpoBOAUTH Jlabopartopusie pabotel 42 | KoHTposibHOe
OIIBITHYIO IIPOBEPKY (Ne2-6, 8-9). 3a/laHue Ha 3a4eTe
paboTociocoOHOCTH 1-4.
00opyoBaHUs CeTeH U
OopraHu3auuil CBs3u.
JlabopaTopusie padoter 4l | KoHnTpomsHOE
Bnaners HaBbIKAaMU
N (Nel-6), a2 (Nel-9). Tect 3a/IaHHe Ha 3a9eTe
HAacTPOHKH M PEryIMPOBKH | . ) 1-4
000pyOBaHuUs CBA3U B ’
TIK-5: Criocoben 3HaTh TEOPETHYECKHE Konrponbnas padora Nel, | Tecr Nel, Bonpoc
IIPOBOIUTH PErHCTpAIIi0, | OCHOBBI CETEBBIX KonTtpossHas pabora Ne2, | Ha sx3ameHe 1-16.
06pabOTKy, KOHTPOIb TEXHOJIOTH KonrponbHas pabora Ne3, | 3agaun Ha
BBLIIOIHELHS 32SBOK Ha Bomnpocs! mi1st ycTHOTO JK3aMeHe.
2 orpoca 1o 1abopaTopHbIM

3HaTh IPUHIAIIBI PAOOTHI
CETEBOTO 000PYIOBaHHS

KonTponsHast pabota Ne2,

Tect Nel, Bompoc
Ha dk3ameHe 1-16.




KontponsHas padora Ne3, | 3amauu Ha

Bomnpocs! mist yctHOTO 9K3aMeHe.

ormpoca 1o JIabopaTOpHBIM

pabotam, Tect Ne 2.
Ywmerp JlabopaTopusie pabotel 42 | KoHTpossHOE
B3aumoneiicTBoBaTh ¢ (Ne2-9). 3aJjaHMe Ha 3a4yeTe
TEXHUYSCKUMU 1-4. 3amaga Ha
MOJIpa3/IeNeHUIMHU 9K3aMeHe
OpTaHH3aLHH.
YMeTs noaepxuBaTh Jlabopartopusie padotel 42 | KoHTposnbHOe
MOJIb30BaTeNeH (Ne3-7,9). 3aJlaHue Ha 3a4eTe

OpTaHMU3aLIH TIPU
9KCIUTyaTallid CHCTEMBI
MOCPEACTBOM:
MPE0CTaBIICHNSI OTBETOB
Ha BO3HUKAIOLIIE BOIPOCHI
Y KOHCYJIbTHPOBaHUS,
BBITIOJTHEHHE 3a51BOK Ha
TEXHHUYECKYIO MOJJIEPXKKY.

1-4.

YMeTh ompenenirs JlabopaTopusie paboTel 42 | 3amayn Ha
MOPSIOK PETICHHSI (Ne5-9). JIabopaTtopHas JK3aMeHe.
BOIIPOCOB | MPOOIIEM pabota Nel0

OpTaHHU3alIH B paMKax

MH(pOPMALIMOHHOTO

B3aUMOJIEICTBUS B

cHucTeMe.

Braners HaBbIKaMu JlabopatopHas pabora 3ajgaun Ha
aHa/u3a, OIPEIEIICHUS U NelO JK3aMEHE.

MOHUMaHHS CYTH 3as1BOK
Ha BOCCTaHOBJIEHUE
paboToCIocOOHOCTH,
CBSI3aHHOU C MPOOIIeMOH
(hyHKIIMOHMPOBAHUS C
LEJIbIO BBISIBIICHUS
aBapUIHBIX 0OBEKTOB CETH
CBSI3U.

TunoBbie KOHTPOJIbHBIE 32JaHUSI MJIM HHbIE MaTepPHAJIbl, He00X0AMMBbIE VIl OLCHKH

3HAHUI, YMEHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIUX ITANbI
(¢opMupoBaHusI KOMIIETEHIIHIT B polecce 0CBOeHHUsI 00pa30BaTeIbHON MPOrpaMMbl
IlpumepHnulii nepeuens 6onpocos u 3a0anuil

IIpumepsbl 3a1aHUs KOHTPOJLHOM padoThl Nel 1isi TeKylieil arrecTauuu B 5-M
cemecTpe

KonTposbHas cocTOUT U3 4 BONPOCOB U BBIAAETCSA B pacYETE BhINOJIHEHUS 32 10-Th MUHYT Ha
OyMaxHOM HocuTee (B KOTOPBI HY)KHO BIHCATh PABUILHBIC OTBETHI) B HaUaJIe MPAKTHUIECKOTO
3aHATHS, CJICTYIONIETO Mocie MpoxokaeHus TeMbl: «Ctek mpoTokosioB TCP/IP u IP-agpecammsy.
Cucrema OLIGHOK BBINOJHEHUSI KOHTPOJBHOIO TECTUPOBAHUS: «OTIMYHO» — KOJIMYECTBO
npaBuiIbHbIX OTBETOB 100%; «XOpomo» — KOJWYECTBO MPAaBWIBHBIX OTBETOB OT 75%;
«yJOBIJIETBOPUTEIBHO» — KOJIMYECTBO MIPABMIIBHBIX OTBETOB OT 50% 110 75%.



Given address/prefix of

—— For each row, enter the values ...

Type of Address
LILELY

180.159.185.9 /27

Enter LAST octet in

Enter LAST octet in
decimal

Enter full address in

decimal

—> Network

|

—> Broadcast

First Usable Host
—
Address

—» Last Usable Host
Address

Given the host IP address and the subnet mask, enter the

network address in hinary and decimal.

Host Address

Subnet Mask

Host Address in binary
Subnet Mask in binary
Network Address in binary

Network Address in decimal

255

oooo101a

IARRRRRN

255

01100001

1111117

255

ooa1aa1a

111117

Given the netwark address and the subnet mask, enter the
number of pozsible hosts. Click next to Murmber of Hasts to enter
yaur response,

Network Address

Subnet Mask

Network address in binary
Subnet Mask in binary

Number of hosts

255

0oao1010

IRRRRRRE

255

00aaaaaa

IRRARRRE

192

0000oaaa

11000000

224

01001001

11100000

o

0o0aooaa

00000000

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

Network Address in decimal

Subnet Mask in decimal

Network address in binary

Subnet Mask in binary

First Usable Host IP Address in decimal
Last Usable Host IP Address in decimal
Broadcast Address in decimal

Next Network Address in decimal

255 285 255 0
aooo1010 11100100 11111001 000ooooa
IRRRRARN 1111111 111111 00oooooa




IIpumepbl 0AHOTO U3 BAPMAHTOB 32JaHUSI KOHTPOJIbHON PadoThl Ne2 11 TeKyIei
arTecTalMu B 5-M cemecTpe

3apanme 1: /I BeposarHocTn ommbku 1071 paccunraTs cpeqHe BpeMs Mex Iy ABYMS COCEHUMU
ommbOkamu B JauHeiiHoM Tpakre BOCII mnoctpoennoit ¢ wucnons3oBanueM SDH STM-16
MOJYJIBHOTO MyJbTHILUIEKcopa «QBM-7400 3U» omeparopckoro kiacca ¢ oOecredYeHueM
IPEIOCTABIICHUSI MYJIbTUCEPBUCHBIX YCIIYT.

3aganme 2: OnpenenuTh MOIIHOCTh B 1bM u BT Ha BBIXOZE BOJIOKOHHO-ONTUYECKOW JTMHUU
JUTMHOM 36 KM CO CIEAYIONIMMHU NapaMeTpaMu: - MOIIHOCTh Ha Bbixoje CUJ[ ¢ myirHON BOJTHBI
1310 uM cocTaBisier 5 MBT; - TMHUSA COCTOUT U3 6 y4aCTKOB CO CTPOUTENBHOM UIMHOHM B 6 KM B
kabene ucronb3yroTcest OB Corning LEAF; - 1Ba coequHUTENs K MAYKOp/1aM Ha BBOJIC U BBIBOJIC
¢ 3aTyxaHueMm 1o 2,1 ab; - mpu CTpOUTENbCTBE JIMHUM UCHOJIB3YETCS «Cylep-cBapka» (Super
Fusion) ¢ motepsimu Ha cpamuBanue 0,1 1b; - moTepu BBoa CBETa B BOJIOKHO COCTaBIISIOT 2,2 1b;
- MIOTEpU Ha CTHIKE BOJIOKHA M (orompuéMHuKa coctaBisitoT 1,8 nb; - morepsmMu Ha u3rud
npeHeOpeyb.

3aganue 3: Onpenenure Kakue Moyy4arcs 3HaYCHUs YIIMPEHUS UMITYJIbca U IMIMPUHBI MOJIOCHI
nponyckaHus kabenpHOro ydactka ¢ JIMHOM 100 KM, MOCTpOEHHOro Ha OCHOBE Kaleisl Tuma
Corning SMF 28 Ultra ¢ ucnone3oBanuem DFB na3zepa ¢ paboueii qymHON BomHBI A = 1550 HM 1
HIMPUHON criekTpa usnydeHus AX =0,5 Hm.

3aganme 4: Omnpenenuth IMHY pereHepanronHoro ydactka BOJIC, nuMuTHpoBaHHYIO
mucnepcueii. BOJIC nocrpoena Ha ocHoBe kabemst tuma Corning 62,5/125 IEC 60793-2-10, ¢
UCTIONIb30BaHUEM JIByX Meaua koHBepTopoB Dlink (untepdeiic SFP crammapra 1000BASE-SX
paboTarouuii B IepBOM OKHE MPO3PAYHOCTH).

3aganue S: B tononorun konsuo ucnonb3yrorcs SDH STM-1 onTuueckue MyJIbTUILIEKCOPBI
«Tpancnopt-S1». Ontuyeckuii untepgpeiic STM-1 ¢ pazpémom FC xotoporo pabotaromuii Bo
BTOPOM OKHE IPO3PAaYHOCTH MMEET YPOBEHb MOLIHOCTM ONTUYECKOIO CUTHaja Ha nepenade: 0
nbM; ypoBEeHb MOIIHOCTH ONTHYECKOro CuUrHaina Ha npuéme: -34 nbm. Omnpenenuts IIUHY
perenepanonHoro ydyactka BOJIC, nmumurtupoBannyio 3atyxanuemM BOJIC noctpoeHHOll Ha
ocHoBe kabens tuna Corning SMF 28 Ultra. Ilotepu Ha pazsémubIX coeaunutensix -1 ab, B
Hepa3zbEéMHbIX coeaunuTensx 0,1 nb. [lorepu Ha BBoze (BriBoze) -2 nb. DHepreTuueckuit 3amnac
cuctemsl 6 1b.

3ananme 6: /s mudposoit mocnenosarensHoctd 010100011101 mocTpouth BpeMeHHBIE
JarpaMMbl U3MEHEHUS! HTHTEHCUBHOCTH ONTUYECKOro u3inydyeHus konos B muHuu [IBOCIT: NRZ-
S, CMI, 2B3B, Pulse Time, 6B1P1R.

IIpuMepbI 0AHOTO U3 BAPUAHTOB 3a1aHNUSI KOHTPOJIbHOM padoThl Ne3 1u1s1 TeKyuiei
arrecTaumMu B 6-M cemecTpe
3ananue 1: 3aganue 1: B cetu PON (FTTP) mexny onTHYeCKHM JHHEWHBIM TEPMHHAIOM U

ONTUYECKUM CUCTEMHBIM TEPMHUHAJIOM HCIOb3yeTcss BookHO G.652 (ZWPF) Corning SMF 28
Ultra. Tun nepenaBaemoro nporokosna Ethernet (XGPON) down 9,95328/ up 2,48832 I'6ur/c.. B
CEeTU HCIOJNb30BaH CTAHJIAPTHBIM pa3BeTBUTENb 1x32 ¢ BHOcHMMbIMH mnotepsMu 18,5 nb.
PesepBHasa MomHocTh nanHoM cetu no ctanaapty [TU-T G.987 coorBercTBYeT onTHKE Kiacca A
T.€. 28 nb. [Ipu cTponTenbCTBE TMHUM UCIIOJIB3YETCS CBapKa IIPH TOM KOJIMYECTBO CPALLEHUN HE
OpPEBBIIACT LIECTH OOIIMM MakCUMajbHbIM 3aTyxaHuem 0,44 nb; mpu 3ToM Ha 4YeThIpEx
CTaHJIAPTHBIX coeqMHUTENSIX SC MaKCUMaJIbHO MOKeT noTepsaThes 2,40 nb. Onpeaenure npeaen



JAbHOCTH JIMHUM, OTPAaHMYCHHBIN 3aTyXaHHEM, C YYeTOM pe3epBa MOAICpX KU (maintenance
margin) B 1 nb.

3aganme 2: OnpenenuTs MOIIHOCTE B 1bM u BT Ha BBIXOZE BOJIOKOHHO-ONTUYECKOW JTMHUU
JUTMHOM 36 KM CO CIEAYIONIMMHU NapaMeTpaMu: - MOIIHOCTh Ha Bbixoje CUJl ¢ myirHON BOJTHBI
1310 M cocTaBisier 5 MBT; - TMHUSA COCTOUT U3 6 y4aCTKOB CO CTPOUTENBHOM UIMHOHN B 6 KM B
kabene ucronb3yroTcest OB Corning LEAF; - 1Ba coequHHUTENs K MTAYKOp/IaM Ha BBOJIC U BBIBOJIC
¢ 3aTyxaHueMm 1o 2,1 ab; - npu CTpOUTENbCTBE JIMHUM UCHOJIB3YETCS «CyIlep-cBapka» (Super
Fusion) ¢ motepsimu Ha cpamuBanue 0,1 1b; - moTepu BBo1a CBETa B BOJIOKHO COCTaBIISIOT 2,2 1b;
- MIOTEpU Ha CTHIKE BOJIOKHA M (oromnpuéMHukKa coctaBisitor 1,8 nb; - morepsmu Ha u3rud
npeHeOpeyb.

3ananue 3: Bl paccunthiBaete nuHUIO NpoTsbKEHHOCTHIO 100 kM. s moctpoenus BOJIC
ucnionb3yercst SSMF-BonokHo ¢ aucniepcueit Ha A=1,5 MM paBHO# 17 nic/HM kM u motepsimu 0,2
nb/kM. JIns KOMIIEHCAlMM AWCHEPCUH B JIMHUHM CBS3M TIpeAroyiaraercss mcnoinp3oBate DCF-
BOJIOKHO ¢ auctiepcueit Munyc 100 ic/am-xm u notepsmu 0,55 n1b/km Ha A=1,5 Mmxm. Onipeienutsb
iy komneHcupytouiero DCF BosokHa, a TeK e MoJIHbIE MOTEPHU (3aTyXaHUE) B MOy YUBIIECHCS
JIUHUH.

3aganmne 4: Omnpenenuth IMHY pereHepanronHoro ydactka BOJIC, nuMuTHpoBaHHYIO
mucnepcueii. BOJIC noctpoena Ha ocHoBe kabemst tuma Corning 62,5/125 IEC 60793-2-10, ¢
UCTIONIb30BaHUEM JIByX Meana koHBeptopoB Dlink (untepdeiic SFP crammapra 1000BASE-SX
paboTarouii B IEPBOM OKHE IPO3PAYHOCTH).

3aganue S: B tononoruun konsio ucnonb3yrores SDH STM-1 onTuueckue MyJIbTUILIEKCOPBI
«Tpancnopt-S1». Ontuyeckuiit uateppeiic STM-1 ¢ pazsémom FC xotoporo paboTaromuii Bo
BTOPOM OKHE IIPO3PAaYHOCTH MMEET YPOBEHb MOLIHOCTM ONTUYECKOIO CUTHaja Ha nepenaude: 0
nbM; ypoBEHb MOIIHOCTH ONTHYECKOro CUrHana Ha npuéme: -34 nbm. Omnpenenuts IIUHY
perenepanonHoro ydyactka BOJIC, nmumurtupoBannyio 3atyxanuemM BOJIC noctpoeHHOl Ha
ocHoBe kabenst tuna Corning SMF 28 Ultra. Tlotepu Ha pazsémubIX coeaunutensix -1 ab, B
Hepa3bEéMHbIX coeaunuTensx 0,1 nb. [lorepu Ha BBoze (BriBoze) -2 nb. DHepreTuueckuit 3amnac
cuctemsl 6 1b.

3ananme 6: PezynbraT M3MepeHN MHOTOKPATHOTO HAJOXKEHUsI OUTOBBIX MOCIIEI0BATEIBHOCTEH
(rma3-guarpaMma) Ha BBIXOJIE JIMHEHHOTO TpaKTa BOJIOKOHHO-ONTHYECKON JIMHUY, TTOTYYSHHBIH ¢
NIOMOUIbI0 aHAJIN3aTOpa KaHajla MPECTaBJIEH Ha pucyHke. OmnpenenuTs MOKa3aTeslb KauecTBa
ucnons3zyemoii nudposoii cucremsr nepeaaun BER (Bit Error Ratio — koad¢uiimeHT OUTOBBIX
omMO0K), a TaK ke COOTBETCTBYIOMMN eMy Q-pakrop. Onpenennure CKOPOCTh Mepelaun CUrHaia
B JIMHUM U BpeMs HapacTaHUs U BpeMs craja pponTta uMmyisca (o ypossio 20 — 80%).
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IIpumep yacTH BOPOCOB OJJHOT0 M3 BAPDHAHTOB 3alaHus TecTa Ne2 1J1sl MPOMeKyTOYHOM
arrecTauuu B 6-M cemecTpe

TecroBble 3ajaHus cOCTOUT U3 35-41 (B 3aBUCUMOCTHU OT CJIOKHOCTH) TEOPETHUECKUX BOIPOCOB
10 TEMaTUYECKUM pazjienaM padoueil mporpaMmbl y4eOHOM AUCIUITIINHBI (IPOBOJUTCS B CUCTEME
moodle). B 80% Bcex BOMpPOCOB Ka)XIOro TecTa Mpearojaraercs BbIOOp ogHOro u3 3-6-x
BO3MOXKHBIX OTBETOB. CHcTeMa OLIEHOK BBINOJIHEHHSI KOHTPOJIBLHOTO TECTUPOBAHUS:

— «OTJINYHO» — KOJIMYECTBO MPaBMWIbHBIX 0TBETOB OT 80% 1o 100%);

— «XOpOII0» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 60% 10 80%;

— «yAOBJIIETBOPUTEIIBHO» — KOJIMYECTBO IPAaBUIBHBIX 0TBETOB OT 50% 10 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

I

Access-list 1 permit 10.0.0.0

o mpeacrasyenHoii kondpurypanuun BGP onpenennte, kak 310 0yaer padorats? (Beibepure 2

OTBETA)
[0 Ecmu maprpyT B ceth 10.0.0.0/8 06wsBien coceqanm y3mom 10.1.1.1, To ero merpuxe (MED)
Oynet npucoeHo 3HadeHue 100.
1 Ecnu mapuipyT B ceth 10.0.0.0/8 00BsBeH cocemuum y3nmom 10.1.1.1, To ero Metpuke Oyaer
npucBoeHo 3HaueHue 200.
(] Bce mMapiipyThl mojy4eHHbIe OT cocenHero y3ma 10.1.1.1 He OyayT BKIIOUCHBI B KApTy
MapuIpyToB test, 3a uCKIoueHneM MapupyTta B cets 10.0.0.0/8.
(1 Bce mapuipyTsl ony4eHHbIe OT cocennero y3ia 10.1.1.1, 3a uckimoueHneM MapuipyTa B ceTh
10.0.0.0/8 6ymyT mmets 3HaueHne MED pasnoe 0.
(1 Bce mapuipyThl mojy4eHHbIe OT cocenHero y3ina 10.1.1.1, 3a uCKIIroueHHeM MapIpyTa B CETh
10.0.0.0/8 6ynyt umerts 3nauenne MED pasnoe 200.
QUESTION 2:
Yto 13 NpuBeAEHHOrO NMpeacTaBaseT co00i cTanaapTHbI cnucok gocryna (IP ACL).
O access-list 50 deny 192.168.1.1 0.0.0.255
[0 access-list 110 permit ip any any
[0 access-list 2500 deny tcp any host 192.168.1.1 eq 22
[1 access-list 101 deny tcp any host 192.168.1.1
QUESTION 3:
Kaxoe u3 yrBep:xkaenuii oTHocutebHo TexHosorn MPLS VPN BepHo? (Brioepute 3 oTBera)
L1 PE poyTepbl He NPUHUMAIOT Y4aCTUs B MapIIPYTU3ALUH MKy MOTPAHUYHBIMH POYTEPAMH
KJIMEHTOB.
L1 MPLS VPN noxosa Ha T0, kKak 0ynto 661 PE poyTtepsr obmiatorest no rexnosoruu P2P (peer-to-
peer).
[ KimeHTh MOTYT HCIOJIb30BaTh NEPEKPHIBAIOLINECS THANa30HbI CETEBBIX aJPECOB.
[ KaxkmoMmy KIMEHTY Ha3Ha4aeTCsi He3aBHCcHUMas Tabauia MapiipyTtusaiuu VRF (virtual routing

and forwarding table).



] Tab6nuia MapmpyTu3aiiuu P poyTepoB cofep:KaT Kak 3amnucu rirobansHoi IP MapmpyTusanmy,
TaK | 3al¥CH MapUIPyTHU3AIMH JI0 MOTPaHUIHBIX poyTepoB kiaueHTa (CE).

[J Torpanuunsie poytepsl kiuenta (CE) moakmouaroTes HemocpeacTBeHHO K P poyTepam
npoBaiiiepa.

QUESTION 4:

Bam HeoOxoamMo mpoBepuTh KOHGUIYpANWI0O NMPOTOKO0Ja MHoOroaapecHoi B IP cerm Ha
Certkiller poytepe. Kakme Tpu HHKe YKa3aHHble YTBEP:KIA€HHUSI BEPHbI OTHOCHTEJLHO JTOM
koHpurypauun? (Bridepure 3 orsera)

1 st ceTH ¢ MyJIBTH aIpECHBIM ITPOTOKOIIOM MapipyTuzanui PIM Kak B pexxuMe sparse Tak U B
pexume sparse-dense Tpebyercst RP.

LI Hutepdeiicel padboTaronue B pexxume PIM-DM Beerna mo6aBnstoTcs B TAOIHILy MHOTOaAPECHON
MapHIpyTH3aluU poyTepa.

L1 JIns ceT ¢ MyJIbTH aJpECHBIM MTPOTOKOJIOM MapiipyTu3aiiu PIM kak B peKuMe sparse Tak 1 B
pexume dense Tpedyetcst RP.

L] Jlms ceTd ¢ MyJIbTH aJpeCHBIM TPOTOKOJIOM MapmpyTtu3anuu PIM kak B pexxume sparse-dense
Tak u B pexume dense Tpedyercs RP.

L1 MynbTu agpecHslil mpoTokon MapumpyTtusauun PIM B pexume sparse-dense B cityuae OTCYTCTBUS
RP pabotaer kak PIM B pexume dense.

1 Hurepdeiicsr padoTaromnrre B pexkume PIM-SM Bcerma 106aBistoTcs B TaOIMITy MHOTOAIPECHOM
MapLIpyTH3ALUH poyTepa.

QUESTION 5:

Switch1
IP address: 192.168.1.2/24
; Ports 2-12 VLAN 10
fa0/2 Ports 1324 VLAN 20

Host 1 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

Kakue koMaHAbI J0JKHBI ObITh HACTPOEHBI HA 2950 KoMMyTaTOpe U HA MapIIPYTH3aTOpe
JJIs1 TOTO 4T00 X0cThI 1 M 2 Moruiu o0maThes Apyr ¢ Apyrom? (Beibepute 3 oTBeTa)

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

[0 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 dotlqg 20
Router(config-subif)#ip address 192.168.20.1 255.255.255.0

[0 Router(config)#router eigrp 100
Router(config-route)#network 192.168.10.0
Router(config-route)#network 192.168.20.0



0 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 1.2.4.19 1.2.4.248 netmask 255.255.255.8
|

interface ethernet 1
description ISP Connection
ip address 1.2.4.2 255.255.255.8
ip nat outside
1
Interface ethernet @
description Ethernet to Firewall eth@
ip address 18.18.8.1 255.255.255.8
ip nat inside
1
access-1list 1 permit 16.8.0.8 8.255.255.255

Kakas komanna Briawuutr PAT BHyTpeHHUX moJsib3oBaTesieii BO BHEUIHIOIO
ceth?

O (config)#ip nat pooi isp-net 1.2.4.2 netmask 255.255.255.0 overload
0 (config)#ip nat outside overload

0 (config)#ip nat inside sourse list 1 interface ethernetl overload
O (config)#ip nat inside overload

Bomnpocel u 3a1aHus 10 1a00paTOPHBIM padoTaM JJisl TeKylleld aTTecTaluu B 5-M 1 6-m
ceMecTpax  yKa3aHbl 1O  pa3genamMm B meroamuke:  Onruueckue — nudposbie
TEJICKOMMYHHUKAIIMOHHBIE CHCTEMBI: JIaOopaTopHbIi pakTtukyM. / A.C. Jlesuenko ap. KpacHomap.
Ky6anckwuii roc. yu-1, 2013. 4.1 (82c.) u 4.2 (152¢.).

3a4eTHO-3K3aMeHAllMOHHbIC MaTepHaJIbI /sl IPOMEKYTOYHOM aTTecTanuu (3a4er — S-i
ceMecTp, IK3aMeH — 6-i ceMecTp)

IIpuMep BONMPOCOB TECTOBOr0 3a4eTHOro 3agaHus Nel M NMPaKTHYECKOTO0 3a4ETHOTIO
3a/laHNsl, BBIHOCHMbIE HA 3a4eT B 5-M ceMecTpe no aucuuiiinne «Onruyeckne nugposbie
TeJIEKOMMYHHKAIIHOHHbIE CHCTEMbD»

TecToBbIe 3agaHUsI COCTOUT U3 35-45 TEOopeTUUYECKHUX BOMPOCOB M0 TEMATUYECKUM pa3jiesiaM
paboueii mporpaMMbl y4eOHOM TUCIUIUIMHEI (IPOBOAUTCS B cucTeMe moodle).

QUESTION 1:
Kaxue nee dyuxmuu seinosasgetr nporokosa DHCP? (Beibepure 2 oTBera).

Hasumauaer IP-1m1103 g1 MCII0/IB30BAHMUS B CETH.

Brimonaser mouck xocra ucnosnnayda coodirerrne DHCPDISCOVER.
Hacrpausaer napamerpnr IP-agpeca Ha xocre oT cepsepa.

Jlaét cmocob IIpocToro yIpaBJeHne YCTPOMCTB TPETHEro YPOBHS
IIposepser nmpoussoguTesbHOCTD 1P memoss3ysas DHCP-cepsep
Hasuauaer u ooHoBIIsIET IP-aapeca u3 myJia mo yMoT9aHUIO

OooooonO



QUESTION 2:

Kaxkoe u3a ciienyomux rmpeajiosKeHuil BepHO OMKUChIBaeT nponecc nakancyaamun OSI?

(Beibepure 2 oTBera).

O

o o o O

TpaHCIIOPTHBIN YPOBEHD JIEJINT IIOTOK MH(OPMAIINK Ha CEIMEHTHI I MOKET J00aBUTH
rHGOPMAIITIO 0 HANEKHOCTH X KOHTPOJIE IIOTOKA.

KawmansHbi ypoBeHD 106aBIIsIeT BO QpaiM (puaMUecKre apeca NCTOYHUKA ¥ HAa3SHAYEHUs, a
Tak e noyue FCS.

TTakeTsl co3maroTCs, KOTga CETEBOM YPOBEHb HHKATICY IUPYET (PPatiM ¢ aIpecoM UCTOUHUKA U
HasHAYeHHs, a4 TAK ke HHPOPMAIUo 00 HHKAIICY IXPOBAHHOM IIPOTOKOJIE.

IlakeTs! co3marTCs, KOT/Ia CeTEBOM YPOBEHb N00aBISgeT agpeca TPeTbero YPOBHSI I
KOHTPOJIEHYI0 HH(POPMAITHIO K CETMEHTY.

VpoBeHS IpecTaBIeHus JaHHAIX IIpeodpasyeT OUTHL B HAIpSKeHNe 114 [epesadn yepes
dusmueckymo cpeny.

QUESTION 3:

Kakue nBa mpeumyimecTBa IOJIydaeT OpraHu3alius, HCIOJb3yomasa cetu VLAN?

(BeibepuTe 2 oTBeTA)

O

o oo o o

Ilepconas oTnesa u ceTeBbIe PeCYPCH MOTYT IIEHTPAJIM30BAHHO 00 beTUHATHCS HA OJTHOM
dusmnveckom yuacTie.

Oprauusanus npuodperaer ruOKOCTh, UMesI BO3MOYKHOCTD IPYIIIIUPOBATD IIOJIb30BATEIeH
BMecCTe 10 PYHKIIUAM, a He 0 (PU3UIECKOMY PACITOJIOMKEHUTO.

Opranusaliius moJaydaeT BO3MOKHOCTE JIOTHYECKOTO Pa3/ieIeHus TOJI0COBOTO Tpaduka 1
JIPYTOT0 BasKHOTO TpadHKa 0TO BCEX OCTAIHLHBIX ITOTOKOB JIAHHBIX.

Ywuc1o JOMEHOB IITUPOKOBEIATEIFHON PACCHLIIKY B KOPIIOPATHBHOMN CEeTH YMEHBIIIAeTCs.
YMeHbIIaoTCs 3aTPaThl HA YIIPABJIEHNE CEThIO B CBSI3H C 3aMEHOM OOJIBIITOTO KOJIUYECTBA
YCTPOMCTB 2-TO YPOBHS HA HeOOJIBIIIOE YUCJIO YCTPOMCTB 3-T0 YPOBHSI.

VYerpanstercs He0OX0IUMOCTb MAaPIIPYTU3AIINY TpagUKa B KPYITHBIX CETSX.

QUESTION 4:
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192.168.102.99,27  Cepeep
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K ceru Toapko uro I[OGaBI/IJII/I cepBep, HO HU OOUH M3 Y3JIOB HE€ MOMKET K HeMYy

HOOKJIIUYNTHECA. B uem npobiaema?

O

O
([
([

IP-agpec cepBepa mosxeH OBITh AMHAMUYECKHM, 4 HE CTATHYECKIM.

IP-anpec, HasHAYEHHBIIN cepBePY, SBJISETCI CETEBBIM aIPeCcoM JAHHOM O/CETH.

IP-agpec, Ha3HaYEHHEBIN cepBEPY, IBIAETCS aPecoM ITHUPOKOBEITATEeTHHON PACCHIIKY JaHHOM
IIOJCETH.

CeTb HeITpaBUJILHO Pa30buTa Ha II0/ICETH.



Ilpakmuueckoe 3a0anue npedononazaem ¢vlnoIHeHUE €20 6 CledyIoulem nopaoKe:
1. Hactpoutes wu3HavanbHO (¢usnyeckuit ypoBeHb OSI (T.e. HacTpouTh (uU3NUECKUE

MOIKJTFOYEHUST) COTIIACHO TPEOOBAHUSIM.

3anoiMHUTh HA AUarpaMMe HeoOXOIMMbIE TaHHbIE

HacTtpouts 1 cKOppeKTHpOBaTh MPOTOKOJIBI MapIIPyTU3ALIUH.
Hactpouts u ckoppektupoats VLAN

Hactpouts u npumenuts ACL’s

AN A

[IpoBepuTh BCE HACTPOUKH COTJIACHO MPEUIOKEHHOMY CLIEHAPHUIO

HNucTpyknumn:
Jns BHyTpeHHel agpecaru ucrnonb3osats 10.15.0.0/16 Homep cetu.
2. Jlna Bcex MHTEp(QeicoB, COSAMHSAIOUIMX MEXIy COOO0H poyTepbl, UCNoyb30BaTh /30 Macky,
pru4eM U3 CBOOOTHBIX MOJICETEH UCTIONIB30BaTh MOCIEAHION.
3. VYuects, uTo K poyTepam Galway u Talk HeoOxonumMo OyaeT MOAKIIOYHATE 10 512 yCTpOoHCTB
K KaXI0MY.
4. TlpumepHslii pa3zmep cet, noakmouyaemblii k Cork momkeH conepxkarb He MeHee 750
YCTPOMCTB.
5. He 3a0yapTe ckOHGUTYpUPOBATH I KaXKA0r0 poyTepa host name.
Ha Limerick, Belfast u Doom, Galway u Talk nactpouTs nporokon mapupytusanuu EIGRP.
7. CxonourypupoBatb VLAN Takum 006pazom, 4ToObI
e VLANI «munrosam» VLAN2 (1 Hao60opoT)
e VLAN2 «munrosam» VLAN3 (1 Hao6opor)
e VLAN3 ne «nunarosan» VLANI (1 Hao60poT)

e Bce VLAN BuaHb! («IUHTYIOTCS») U3 BCEX OCTAJIbHBIX CETEH

Cork

= g

@3 @ VLAN 1
~ =~ 192.168.30.0/24

IIpoBepka cuenapus:



1. Bce unrepdeiice (IP agpeca Ha HIX) MOANTMCAHBI HA PUCYHKE CXEMBI (BMECTE C MAaCKOH).

2. IlpoBepbTe coOeIMHEHHS B CETH COIJIACHO HIDKE MPHUBEIEHHOM TaliHLe M YCTpaHHUTE

HCHUCIIPABHOCTH €CJIKM OHU NNPUCYTCTBYIOT.

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 VLANI1 Host on VLAN2 Ping Success
Host on VLAN2 Host on VLANI Ping Success
Host on VLAN3 Host on VLAN2 Ping Success
Host on VLAN2 Host on VLAN3 Ping Success
Host on VLAN3 Host on VLANI1 Ping Failure
Host on VLANI1 Host on VLAN3 Ping Failure

IlepeueHbr BONMPOCOB W NPAKTHYECKUX 3a]aHUIl, BHIHOCHMBIX HAa 3JK3aMeH 10
aucuMIiuinHe «OnTtuyeckue UHUPPOBbIE TeJEeKOMMYHHKAINMOHHbIE CHCTEMbD» IS
MPOMEKYTOYHOM aTTecTAlMU B 6-M cemecTpe

buner conepxxut n1Ba Borpoca u OAHY 3aJayy.

1. Hudposoii curHam U 0coOEHHOCTH ero (OPMHPOBAHUS: IUCKPETH3alMs, KBAHTOBaHHUE U
KOJIMPOBaHUE, aHAJOTOo-IMppoBOoe U MH(PPO-aHATIOTOBOE IMpeoOpa3oBaHWE CHUTHAJIA.
NmnynbcHo-k010Bast Moy s (MIKM).

2. Anroputmbsl (OpPMHUpPOBaHMS KOJOB, HamOoiee LIMPOKO MCHOJIb3YEMbIX B ONTHUYECKUX
IU(PPOBBIX TEIEKOMMYHUKAIMOHHBIX CUCTEMAaX MEpeauH.



3. IInesmoxponnass uu¢posas wuepapxus (PDH). Ilpumep mnocrpoenms BOCII PDH c
UCIOJIb30BAHUEM aIapaTypsl HUPPOBOro BOJOKOHHO-ONTUYECKOT0 JMHEHHOTO TPAKTA.

4. OcHOBHbBIE NMPHUYMHBI OTPAHUYEHUS JJIMHBI PEreHEPALMOHHBIX YYacTKOB JJIsi BOJOKOHHO-
ONTUYECKUX LU(POBBIX CUCTEM NEpPEIayu.

5. OO6oOmgénHas cTpykTypHass cxema MmyiabTHiuiekcopoB SDH. OcHoBHble OJIOKM W HX
Ha3Ha4YCHHUE.

6. IIpuHIUIBI TOCTPOEHMS ONITUYECKUX TpaHCHIOPTHBIX ceTeid SDH. bazoBkie Tomonoruu cerei,
pesepBupoBanue. SDH-KpOCCHI U y3JI0BbIE ITyHKTHI.

7. ®opmupoBaHue MHPOPMAIMOHHBIX CTPYKTYp SDH m cxembl nmpeoOpa3oBaHuii B mporecce
MYJIBTUIUIEKCUPOBaHUs CUrHanoB. CTpykTypHas cxema myipTuiuiekcopa SDH .

8. Bupryansubie yactHsle cetu (VPN). Iloctpoenue BuptyanbHbix yacTHbix ceredd (VPN) Ha
6a3e Texnosnorun MPLS.

9. Axtusnbie (FTTH, FTTB, FTTP) u naccunasie (APON, BPON, EPON, GPON) Texnonoruu
ONTUYECKOTO NOCTYIA. ACIIEKTBI IPOEKTUPOBAHHUS.

10. TlpumMeHeHHe T1a3-IuarpaMMbl ISl U OIICHKH 3(PPEKTHBHOCTH paObOTHl TUTAOUTHBIX CUCTEM
ONTUYECKOU CBSI3U.

11. Texnomorusi mepemaun maketHoro tpaduka RPR: rtomomorus cetn, MAC ypoBeHsb,
MEXaHW3Mbl M3yYEHHs TOIIOJOTMH M 3alUTHI, YIPABJICHUE MOJNOCOM M QOS, aIroputMm
CIIPaBEUIMBOTO JOCTYIIA.

12. Ilepenaua mnaketrHoro Tpadguka B NG SDH. IIpeoOpa3oBanue mnakeTHoro Ttpaduka B
nHpopmanronusle cTpykTypsl SDH (mpeumymectBo nponenypsl GFP mo cpaBHeHuio c
HDLC; VCAT, LCAS).

13. IlpuHuunbel NOCTPOEHHUS ONTHUYECKUX TPAHCIOPTHBIX CETEH CBA3M C HCIOJIb30BAaHUEM
TEXHOJIOTMM CIEKTPaJbHOrO paszieicHus onrudeckux kaHanos CWDM u DWDM.
BBO/BBIBOJT OITHYECKHUX KAHAJIOB B TIPOMEKYTOUHBIX y3JIax.

14. CrpykrypHas cxema OkOHeuHbIX cTtaHiMii DWDM. Pekomennauuu 1o 4acTOTHOMY IUIaHY
cuctem CWDM u DWDM.

15. Atmocdepubie ontuyeckue auaun nepeaadn (FSO). [IpoGiaembl BHEAPEHUS HA «MECTHOM
LIMPOKOIIOJIOCHOMN CETH CBA3H.

16. OyHKIUOHATBHBIE DJIEMEHTBI ONTHYECKON ceTh (MeTOAbl MOIYJANWH W JIEMOMYJISIINAN
ONTUYECKOM HECYILEH; ONTUYECKHE YCHIUTEIM — WCTOYHUKMU IIyMa U JUHAMUYECKUHN
JIMara3oH; ONTHYECKHE (PUIBTPBI, HUPKYJISATOPHI, H30JIATOPBI U ATTEHIOATOPBL. ).

17. Tlopsaok BBOJA B 3KCIUTyaTallMi0 BOJJOKOHHO-ONTUYECKUX JIMHUN CBS3H.

3apaua Nel. Ha BXon JIMHEHHOTO Kojepa € pa3psSgHOCThIO 8 OWT IMOCTyHmaeT OTCYET C
ammmutyaoi 1,6 B. Onpenenutb CTpYKTypy KOZOBOM KOMOWHAIIMM Ha BBIXOJE Kojaepa Npu
UCIIOJIb30BaHUM HAaTYpaJIbHOIO ABOMYHOTO KOJIa, €CJIN HANpPsHDKEHUE OrpaHUYeHUs paBHO 3 B.
3agaya Ne2. Ha BbIXoze JIMHEHHOrO BOCBMH DPa3psiIHOTO KOJEpa B IpOLECCE KOAUPOBAaHUS
OTCYETOB OBUIM IOCJIEJOBAaTEIIBHO C(MOPMHUPOBAHBl IMPU HCHOJIB30BAHUU HATYPaIbHOIO
JBOMYHOTO KOJIa CIIeTYIOIINE KOJOBbIe KOMOMHAIIUY:

10110101 01010110 11011101 10110100
N300pa3uth cUrHaia Ha BXOJIE U BBIXOJIE KOZIEpa, a TaK K€ Ha BXOJE U BBIXOJE JEKOJIepa, €ClIU B
npoliecce nepeiayy Mpor301UId OUTHOKH B IOMEUYEHHBIX CUMBOJIAX.
3apaua Ne3. Jlna mmdposoit mocnemoBatenbHocT (0101000111 mocTtpouTh BpeMeHHBIS
JyarpaMMbl U3MEHEHUS! HTHTEHCUBHOCTH ONTHYECKOro u3iny4yeHus koaos B muHuu [IBOCIT: NRZ-
S, CMI, 2B3B, 6BIPIR.
3agaua Ne4. Jlns umdposoir mocnenoBarensHoctTn 0101000111 moctpouts BpeMeHHBIE

JIMarpaMMbl U3BMEHEHHS] HHTEHCUBHOCTH ONTHYECKOT0 n3myudeHus koaoB B tuHun [{BOCII: NRZ-
L, CMI, 3B1C, 6B1PIR



3agaua NeS. [l mudposoit nocnenosarensroctd 0101000111010011 mocTpouts BpeMeHHBIE
JTUarpaMMbl U3MEHEHHUS HHTEHCUBHOCTH ONTHYECKOro n3nydeHus kogoB B auHuu [[BOCII: RZ,
CMLI, 2B3B, Pulse Time, 8B1PIR.

3agaua Ne6.

Onpenenuth camMyl0 HHU3KYI0 4YacTOTy, KOTOpash MOXXET OBITh TpuHATa (HOTOAMOAOM C
SHEPreTUYEeCKUM UHTepBasioM B 1,2 3B.

3apaua Ne7. Onpenenuth MOIIHOCTh B AbM U BT Ha BBIX0/I€ BOJOKOHHO-ONTHYECKOW JTUHUU
JUTMHOM 24 KM €O CIIeIyIOIMMHU TapaMeTpaMu: - MOIIHOCTh Ha Beixoae CU/I cocrasnser 20 mBrT;
- JINHUSI COCTOMT M3 6 Y4aCTKOB CO CTPOUTENbHOW JIMHOM B 4 KM ¢ 3aTyxanuem 0=0,6 1b/km; -
TPH COETMHUTEIIA C 3aTyXaHueM 1o 2,1 ab; - morepsiMu cpaiMBaHus npeHedpedb; - IOTepy BBOIA
CBETa B BOJIOKHO COCTABIIAIOT 2,2 1B; - MOTEpH Ha CTHIKE BOJIOKHA M (POTONPUEMHHKA COCTABIISIOT
1,8 nb; - motepu Ha U3rud OTCYTCTBYIOT (MIpeHEOPEYD)

3apaua Ne8. Omnpenenuth MOIIHOCTH B AbM U BT Ha BBIX0/I€ BOJIOKOHHO-ONTHYECKOW JTUHUU
JUTMHOM 36 KM CO CIIeyIOIUMU TapaMeTpaMu: - MOITHOCTh Ha Bbixogae CUJl ¢ mimHO# BOJTHBI
1310 M cocTaBnsier 5 MBT; - TMHUSA COCTOUT U3 6 Y4aCTKOB CO CTPOUTENBHOM UIMHOM B 6 KM B
kabene ucnonb3yroTess OB Corning LEAF; - 1Ba coeguHuUTeNs K Mavykop/iaM Ha BBOJIE U BBIBOJIE
¢ 3aTyxaHueMm 1o 2,1 ab; - npu CTpOUTENbCTBE JIMHUK UCHOJIB3YETCS «CyIlep-cBapka» (Super
Fusion) c motepsimu Ha cpauuBanue 0,1 1b; - moTepu BBoa cBeTa B BOIOKHO COCTaBIsAIOT 2,2 1b;
- MIOTEpU Ha CTHIKE BOJIOKHA M (orompuéMHukKa coctaBiusitor 1,8 nb; - morepsmu Ha u3rud
npeHeOpeyb.

3agaua Ne9. B tononoruu kombio ucnonb3ytorcs SDH STM-4 ontuueckue MyJIbTUILIEKCOPBI
«Tpancnopt-S4». Ontuueckuit untepgeiic STM-4 kotoporo padoTarouuii BO BTOPOM OKHE
IIPO3PAYHOCTH UMEET YPOBEHb MOLIHOCTH ONTUYECKOT0 CUrHaJIa Ha nepeaaue: -12 nbm; ypoBeHb
MOIIHOCTH ONTUYECKOTO CUTHaia Ha npuéme: -36 abm. OnpeaenuTs IIUHY pereHepalnOHHOTO
yuactka BOJIC, numutupoBannyo 3aryxanuem BOJIC mocTpoeHHOW Ha OCHOBE KaOens Tura
OKK-50-01-0,7-8. ITorepn Ha pa3bE€MHBIX coeqUHUTENSIX -1 1B, B HEPa3bEMHBIX COEAMHUTENSIX
0,1 nb. [Totepu Ha BBoze (BbIBOAE) -2 n1b. DHepreTnueckuii 3anac cucteMsl 6 1b.

3apaua Nel(. OnpenenuTh MakCUManbHBIN KO3 dumueHT 3atyxanus (1b/kKM) KOTOPBIM MOKET
o0agaTh BOJIOKOHHBIH CBETOBOJ|, HEOOXOAWMMBIA MJsi MPOEKTUPOBaHHA 0O€3 peTpaHcIsATOpa
y4acTKa MarucTpajid cO CIEIYIOIIMMU TapaMeTpaMH: HCIOJIb3yeTcsi cucteMa ¢ LudpoBoi
CKOpOCThIO Tmepenaun motoka STM-1 ¢ 5asepHBIMH JaMOJAMH, KOTopas oOecreyuBaeT
MaKCUMaJIbHOE 3aTyXaHHE peTpaHCIIIMOHHOr0 yyactka 30 ab mpu pabodeil ayiMHe BOJTHBI A =
1310 uM ¢ yuérom pa3bEMHBIX coequHeHuil. J[mMHa y4yacTka aoipkHa ObITh 50 KM, IpU 3TOM
WCITIOJIB3YIOTCS TTOCTaBisieMble IuHbI kadens 2000M., motepu Ha cBapHoM coenunennu 0.1 nb.
Ha ocHoBe ycnoBuii JaHHOTO y4acTKa YCTAHOBJICH PEMOHTHBIN 3aI1aC Ha IIOTEPU U3-3a 3aTyXaHUs
0.1 nb/xMm.

3agauya Nell. Onpenenute Kakue Noay4yaTcs 3HAUEHUS YIIUPEHUS UMITYJIbCa U IIMPUHBI IIOJIOCHI
MPOITyCKaHUs KaOEJIbHOTO y4acTKa, MOCTPOEHHOTO Ha ocHOoBe kabens tuna OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7 ¢ anuHoii 50 KM ¢ UCTIOIB30BAHUEM Jlazepa ¢ pabodeil UIMHON BOJTHBI A =
1300 HM 1 MUPUHOM CTIEKTpa M3 ayueHus AL =2,5 HM.

3agaya Nel2. B Tononoruu kossio ucnoassytorcs SDH STM-1 ontuueckue MyJabTHUINIEKCOPBI
«Tpancnopt-S1». Ontuyeckuii uarepdeiic STM-1 ¢ pazsémom FC kotoporo padoraromiuii Bo
BTOPOM OKHE ITPO3PavyHOCTH UMEET YPOBEHb MOIIIHOCTH ONTUYECKOT0 CUTHala Ha nepenaye: 0
nbM; ypoBeHb MOIIIHOCTH ONITHYECKOT0 CUTHaa Ha ipuémMe: -34 nbm. OnpeaenuTs JIMHY
perenepanuonHoro yyactka BOJIC, numutupoBannyto 3atyxanuem BOJIC noctpoeHHol Ha
ocHoBe kabens Tuna Corning SMF 28 Ultra. [Torepu Ha pa3béMHBIX coenuautensix -1 a1b, B
Hepa3bEéMHbIX coequnuTensax 0,1 nb. Ilorepu Ha BBoAe (BbIBOJE) -2 nb. DHEpreTHUECKUi 3amac
cucteMsl 6 1b.

3agaya Nel3. Onpenenute anuHy pereHepanuonHoro yuwactka BOJIC, nuMmuTHpOBaHHYIO
nucniepcueii. BOJIC moctpoena Ha ocHoBe kabens tuna OKJI-01-6-24-10/125-0,36/0,22-3,5/18-



2,7, ¢ ucnonp3zoBanueM MapmpytuzatopoB T1600 umeronux ontudeckue moxyau SONET/SDH
OC768/STM256 SR-1 paboraromye Mo AByM BOJIOKHAM Ha OJHOM JutnHEe BOJMHBI A= 1550 HM ¢
HIMPUHON criekTpa uznydeHust AL =0,24 um.

3agaya Nel4. Onpenenute anuHy pereHepanuonHoro ywactka BOJIC, nuMmutHpoBaHHYIO
nucniepcuei. BOJIC moctpoena Ha ocHoBe kabemnst tuna OKK-50-01-0,7-8, ¢ ucnonbp3oBaHueM
nByx wmeaua koHBepropoB Dlink DMC-700SC  (untepdeiic cranmapra 1000BASE-SX
paboTarouii BO BTOPOM OKHE mpo3pauHocTH). lllupuHa monockl NpomycKaHHsl ONTHYECKOTO
BOJIOKHA, HCTOIB3yeMoro B kabemne — 550 MI'-km.

3apaua NelS. Omnpenenuts JuuHY pereHepanmonHoro ydactka BOJIC, nuMuTHpOBaHHYIO
mucniepcueit. BOJIC noctpoena Ha ocHoBe kabens tuma Corning 62,5/125 IEC 60793-2-10, c
UCTIONIb30BaHUEM JIByX Meaua koHBepTtopoB Dlink (untepdeiic SFP crammapra 1000BASE-SX
paboTaroniuii B mepBOM OKHE IPO3PAYHOCTH).

3amaua Nelé.

Omnpeznenure MakCUMajJbHYIO CKOPOCTh INepenaud MHpopmanuu npu kKoaupoBanuu NRZ mis
CJIeTYFOIIMX 3HAYCHUH MTOCTOSTHHOW YITUPEHUS UMITYJIbCa U JITHHBI Kabens: a) At=10 uc/m, L=100
M 0) At=20 Hc/™m, L=1000 M B) At=2000 HC/M, L=2 KM .

3agaua Nel7. Onpenenure Kakue MoyIy4arcs 3HaYCHUs! YIIUPEHUS UMITYJIbCa U IIUPUHBI [TOJIOCHI
nponyckaHus kabempHOro ydactka ¢ JiuHON 100 KM, MOCTpPOEHHOTO Ha OCHOBE Kalens Tuma
Corning SMF 28 Ultra ¢ ucnone3oBanuem DFB na3zepa ¢ paboueii qymHON BomHBI A = 1550 HM 1
HMIMPUHOM criekTpa u3nydeHus AA =0,5 am.

3agaua Nel8. Onpenenure Kakue Moyy4arcs 3HaYCHUs YIIUPEHUS UMITYJIbCa U IIUPUHBI [TOJIOCHI
MPOMyCKaHUs KaOenbHOTrO ydacTka ¢ JHON 10 KM, MOCTPOEHHOTO Ha OCHOBE KalOelns Tuma
Corning 62,5/125 IEC 60793-2-10 ¢ ucnons3oBanneM VCSEL na3zepa ¢ paboueid JUTMHON BOJTHBI
A =1310 HM ¥ mMPUHOI crieKkTpa u3nydeHus AL =1 HM.

3agaua Nel9. Onpenenuts cpeqHee KOJIUYECTBO OMIMOOK, BO3HUKAIONIUX B JIMHCHWHOM TPAKTE
BOCII noctpoenHo#t ¢ ucnonszoBanueM anmnapatypsl LIBOJIT «Axkyna» (STM-1) 3a nepuoisl
BpEMEHM: [[Ba Yaca, a TaKKe 3a OJHM CYTKH; I10JIaras, 4rto BEPOATHOCTh OIIMOKHM paBHa 10712,
OLIMOKU HOCAT OJIMHOYHBIN XapaKTep U paBHOMEPHO pacIpeieieHbl.

3amaua Ne20. JIna BeposatHoctH ommbku 107'? paccuuraTh cpeaHe BpeMs MeXIy AByMs
coceHUMU omrOkamu B imHEeHOM Tpakte BOCII noctpoenHoii ¢ ucnons3oBanueM SDH STM-
1 momHO(YHKIIMOHAIBHOT'O ONITHYECKOT0 MyJIbTUILIEKcopa « Tpancmopt-S1»

3amaua Ne2l. Jlns BepostHoctH ommbku 1072 paccumrath cpeHe BpeMs MexIy ABYMS
coceaquuMu ommbOkamu B auHerHOM Tpakte BOCII moctpoennoit Ha QBM-S43-V2P/V2P4 -
SDH/MSPP mnatdopme onepatopckoro kinacca STM-16 B kommakTHOM ricniofiHennu 3U.
3agaua Ne22. Omnpenenuth cCpeaHee KOJIMYECTBO OMIMOOK, BO3HUKAIOIIUX B JMHEHHOM TpakKTe
BOCII noctpoennoit Ha QBM-S43-V2P/V2P4 - SDH/MSPP nnargopme oneparopckoro kiacca
STM-16 B xomnakTHOM ucnogHeHuu 3U 3a mepuonbl BPEMEHU: 4ac, a TaK )K€ 3a OJHU CYTKH;
mojaras, 4To BEpOSATHOCTh OmMOKM paBHa 107'2, ommMOKM HOCAT OJAMHOYHEIA XapakTep M
PaBHOMEPHO PacIpEEIICHBI.

3agaua Ne23. B cetu XGPON (FTTP) mexay ONTHYECKMM JUHEHHBIM TEPMHUHAIOM U
ONTUYECKUM CHCTEMHBIM TEPMHUHAJIOM UCTOIb3yeTcs BOMIOKHO (G.652 (ZWPF) Corning SMF 28
Ultra. .B
CETH MHCIIONb30BaH CTAaHAApTHBIM pa3zBerBuTens 1x32 ¢ BHocuMmbIMU noTepsimu 18,5 nb.
PezepBHas MmoutHocTh fanHoi cetu 1o ctangapty ITU-T G.987 cooTBeTcTBYET ONTHKE Kiacca A
T.€. 28 nb. [Ipu cTponTenbCTBE TMHUM UCIIOIB3YETCS CBapKa IIPH TOM KOJIMUECTBO CPAILLEHUN HE
MPEBBINIACT IMIECTH OOIMMM MaKCUMaibHBIM 3aTyxanuem 0,44 nb; mpu 3TOM Ha 4YeTHIPEX
CTaHJapTHHIX coenuHuTesix SC MakcuMalibHO MOxeT norepsatbes 2,40 nb. Onpenenure npeaen
JAIbHOCTH JIMHWW, OTPAaHUYEHHBIM 3aTyXaHHEM, C YYETOM pe3epBa MOJJEPKKHU (maintenance
margin) B 1 nb.
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3agaua  Ne25. Pesynbrar  u3MepeHuit
MHOTOKPaTHOT'O HaJIOKEHUS OUTOBBIX
nocjeaoBaTenbHOCTeN (TIa3-auarpaMma) Ha
BBIXOJI€ JIMHEWHOTO TpaKTa BOJOKOHHO-
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3agauya Ne26 Llar mexay Hecyummu cuctemsl WWDM (nByx okonHast cuctema A1 =1310 HMm.,
A2 =1550 uM.) coctaBisger AL = 240 um. Ompexnenute, yeMy paBeH IlIar 4YacTOTHOM ceTku fs
COOTBETCTBYIOIIUI AA.

3amaya Ne27. [JIns TEXHOJOTMH MYJBTUIUIEKCUPOBAHUSA C Pa3[EICHUEM I10 JIJIMHE BOJIHBI
(HDWDM), onpenenuTs BEpXHIOIO TPAHUILYy JOMYCKOB Ha (PIyKTyaluio Hecymux fs; ecnu mar
MEX/1y HECYIIMMHU T10 ITTMHE BOJIHBI As TpuMepHO paBeH 0,1 HM., a CKOpOCTh Iiepejaun Ha KaXKIou
Hecymelt 2,5 ['out/c.

3amaya Ne28. [Ins TEXHOJOTMHM MYJBTUIUIEKCUPOBAHUSA C Pa3[EICHUEM I10 JIJIMHE BOJHBI
(HDWDM), onpenennTh BEPXHIOI TPaHMIly JOMYCKOB Ha (UIyKTyaluio Hecymux fs; ecam mar
yacToTHOro MaHa 25 I'T1., a ckopocTh epenayn Ha Kakaou Hecymei 2,5 ['out/c.

3agaya Ne29. Jlng TeXHOJIOTMM MYJIBTUIUIEKCUPOBAHUS C PaA3JElICHUEM [0 JUIMHE BOJHBI
(DWDM), onpenenuTh BEPXHIOIO T'PAaHMILY JOMYCKOB Ha (hIyKTyaruio Hecymmux fs; ecnu mmar
MEXy HEeCYIIMMHU IO JUTHHE BOJHBI As = 0,4 HM., a CKOPOCTh Mepeaauu Ha Kaxoi Hecymei 10
['GuT/c.

3agaya Ne30. [lng TeXHOJIOTMM MYJIBTUIUIEKCUPOBAHUS C Ppa3JEICHUEM [0 JUIMHE BOJHBI
(DWDM), onpenenuth BEpXHIOI TPAaHUILY TOMYCKOB Ha (UIYKTyaluio Hecymux fs; eciaum mar
gactotHoro mnana 100 I'T'm., a ckopocTh niepenaun Ha Kaxxaon Hecymeit 40 ['out/c.

3amaya Ne31. Bsl paccuntbiBaeTe TuHHIO NPOTHKEHHOCTRIO 100 kM. st moctpoenuss BOJIC
ucnonb3yercst SSMF-BonokHo ¢ aucniepcueit Ha A=1,5 MM paBHO# 17 nic/HM kM u otepsimu 0,2
nb/xkM. JIyis KOMIIEHCAIlMM IUCTIEPCUU B JIMHUHM CBSI3M Mpejmnoaraetcss ucnosb3oBaTh DCF-
BOJIOKHO ¢ aucniepcueit Munyc 100 nc/um-km u notepsmu 0,55 n1b/km Ha A=1,5 Mmxm. Onpeenutsb
nuHy kKomnieHcupyroriero DCF BosiokHa, a TeK ke MoIHbIC TIOTEePH (3aTyXaHue) B MOy YUBIICHCS
JTUHUH.



3agaua Ne32. Bl paccunthiBaete JinHUIO NpOoTsLKEHHOCTHIO 100 kM. [l moctpoenust BOJIC
ucnonb3yercst SSMF -BonokHo ¢ aucniepcueii Ha A=1,5 MxMm paBHO# 17 nic/HM kM 1 iotepsmu 0,2
nb/kM. JIns KOMIIeHCAlMM AWCHEPCUH B JIMHUM CBS3M TIpeAroyiaraercss mcnoin3zoBate DCF-
BOJIOKHO ¢ aucnepcueit munyc 170 nc/um-km u notepsmu 0,6 n1b/km Ha A=1,5 mxM. Onpenenutsb
mnHy komneHcupytouiero DCF BosokHa, a TeK e MOoJIHbIE MOTEPHU (3aTyXaHUE) B MOy YUBIIEHCS
JTUHUH.
3apaua Ne33. B tpancnonaepax obopynoBanus T8 «Bonra» nns (xkanansHoi OSI) cxopoctu
nepeaaun 100 I'6ut/c ucnonssyercs gopmar moaymsauuu DP-QPSK (Kaxnasiit cumBon QPSK
CUTHaJIa MOXKET IMIPUHUMATh OJIHO M3 YeThIpex 3HadeHui ¢asel: 0, w2, n, 3n /4. CnenoBaTenbHO,
kaxapii cumBonl QPSK curnana nepenocur 2 6urta undopmanuu. Kaxnaerii cumon DP QPSK
curHana coiepkut asa cumBoia QPSK curnana, cimemgoBarenbHo, OH mnepeHocuT 4 Outa
uHbopMaluu.). YUHUTHIBas, 4TO TemrepaTypHas GIyKTyaluss HECylled HCIONb3yeMoro B
tpancnonaepe naszepa Af = 1.2 I'T'u, onpenenure B KaKuX U3 MEPEUUCICHHBIX YaCTOTHBIX TUIAHOB
cuctem HDWDM (25 T, 12,5 I'Ta) u DWDM (0,8 M, 0,4 HM) MOTYT HCIIOIB30BaThCS JaHHBIC
TpaHCIIOHAEPHI!
3anauya Ne34. Bel ucnosnb3yere obopynoBanue SDH-(STM-256). YuuTsiBas, 4To TemMnepaTypHas
¢GuyKTyanus Hecylllel MCIoiIb3yeMOro B TpaHCIOHEpe BRIOpaHHOM anmaparypsl jiazepa Af = 2
[T, onpenenuTe B KaKUX U3 IEPEUUCICHHBIX YaCTOTHBIX T1aHoB cucteM HDWDM (25T, 12,5
I[Tn) u DWDM (0,8 1M, 0,4 HM) MOTYT UCHIOJIb30BaThCS IaHHBIE TPAHCIIOHAEPHI!
3amaua Ne35. B cetu EPON (FTTP) Mexay onTtudecKuM IWHEHHBIM TEPMUHAIOM U
ONTHYECKUM CHCTEMHBIM TEPMUHAIIOM HCIIONB3yeTcs BOJIOKHO G.652 (ZWPF) dupmer Hitachi co
CIEeYIOIIMMHU TTapaMeTpaMu: 3aTyXaHue i AnuHbl BoJHBI A= 1310 am. CocraBnset 0,38 ab/kMm.,
a st A = 1550 um. — 0,23 nb/km., nnwHa BomHBI HysneBod mucnepcuu 1300 HM.

B cetu ucnons3osan PLC Splitter 1x4
C BHOCUMBIMU NoTepssMHU 7,2 1b, Ha Kax bl BBIXOJ KOTOPOIO Yepe3 BOJIOKHO nojacoeanHensl PLC
pa3BerBUTenH 1x8 ¢ BHOcuMbIMU ToTepsmu 10,5 nb. PezepBHas MOIIHOCTH JaHHOW CETH IO
crangapty IEE 802.3ah coorBerctByer PX-20U T.e. 26 nb. Ilpu crTpouTtenscTBe JIMHUA
HCIIOJIB3YETCs «cymnep-cBapka» (Super Fusion), a KOITUYECTBO CpalleHU HE MPEBHIIIACT BOCKMU
obmuM 3aryxanuem 0,44 nb; npu 3Tom Ha yeThipéx LC coenunenusx tepsercs cymmapuo 0,48
nb. Omnpenenurte npeaen NajdbHOCTU JIMHUHM, OTPAaHUYEHHBIM 3aTyXaHHEM, C Y4ETOM pe3epBa
noepKku (maintenance margin) B 1 ab.
3amaua Ne36. B ceru GPON (FTTP) mexay onTHYECKUM JIMHEHHBIM TEPMHUHAIOM U
ONITUYECKUM CHCTEMHBIM TEPMUHAIOM HUCIOJB3yeTcst BOJOKHO G.652 (ZWPF) ¢pupwmer Hitachi co
CJICAYIOIUMH ITapaMeTpaMu: 3aTyxanue 1uist 1uHbl BoJHbI A= 1310 am. CoctaBnset 0,4 n1b/km.,
a mis A = 1550 am. — 0,25 nb/km., mnmuHa BONHBI HyJeBol maucnepcuu 1320 HM.

B cetn ucnonb3oBaH cTaHAApPTHBIN
pa3serBuTENb 1X32 ¢ BHOcHMBbIMM noTepsMu 18,5 nb. PezepBHas MOIIHOCTH JaHHOW CETH IO
crangapty ITU G.984.2 cooTBercTBYyeT onTuke kiacca B 1.e. 25 nb. Ilpu crpoutenbcTBe MTUHUN
UCTIONIb3YETCSl CBapKa MpPH OSTOM KOJIMYECTBO CpAIICHWH HE TMPEBBIIIACT LIECTH OOIIMM
MakcuMalbHbIM 3atyxanuem 0,44 nb; mpu 3TOM Ha YeThIpEX CTaHIAPTHBIX cOoeAMHUTENAX SC
MakcuMaiabHO MoxeT mnoteparbess 2,40 nb. Omnpenenure mnpenen ManbHOCTH JIMHHH,
OTPaHWYEHHBIN 3aTyXaHUEM, C yU€TOM pe3epBa Mmoauepkku (maintenance margin) B 1 nb.

Kputepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

Onenka Kputepun onieHMBaHus 10 3K3aMEHY
OLICHKY «OTJIMYHO» 3aCIIy’KUBAeT CTYJECHT, OCBOMBIIMNA 3HaHMUS,
Bricokuit YMEHHUS, KOMIIETEHLIMM M TEOpeTHYEeCKHi MaTepuan 0e3 MpoOesos;
YPOBEHB «5» BBIMIOJIHUBIINNA BCE€ 33JaHUS, NMPEIYyCMOTPEHHbIE y4eOHBIM IUIAHOM Ha
(oTIIMYHO) BBICOKOM KayeCTBEHHOM YPOBHE; NpaKkTUYEeCKHUe HaBBIKU
npoeCCHOHATHFHOTO TPUMEHEHUSI OCBOCHHBIX 3HAHHN C(HOPMHPOBAHEI.
OOHapyKMBIIEMY BCECTOPOHHEE CHCTEMaTHYeCKOe 3HaHHE Y4yeOHO-




POTPAMMHOTO MaTepHaia, yMeHHE CBOOOTHO BBITIONHATh MPAKTUIECKHE
3a/laHus, OCBOMBILIEMY OCHOBHYIO JIUTEpaTypy M 3HAaKOMOMY C
JOTIOJIHUTEIBHOM ~ JINTEpaTypod, PpPEKOMEHIOBAHHOW  IMPOrpaMMOM.
BericTaBisercs cTyieHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX ITOHATHH
TUCHWIUIMHBL B WX 3HAYCHWH s TpuoOperaeMoi mpodeccuu,
HPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B MOHMMAHHUM, W3JI0XKEHUU U
UCIIOJIb30BAHUH y4EOHO-IPOrpaMMHOI0 MaTepHaa

OLICHKY  «XOpOILO»  3aCily’)KMBaeT CTYIEHT, IPaKTUYECKU

Cpennuit MOJTHOCTHIO OCBOMBIIIMH 3HAHUS, YMEHHS, KOMIIETCHIIUU U TEOPETUUECKUI
YPOBEHB «4» MaTepuai, ydyeOHbIe 3alaHus HE OILIEHEHbl MAaKCHUMAlIbHBIM YHCJIOM
(xopor10) O6aioB. OOHapyXuBIIEMY TIOJHOE 3HAaHWE Y4eOHO-TIPOTPAMMHOTO

Marepuana, yCIEIIHO BBITOJHHUBIIEMY IPEIyCMOTPEHHBIE MPOrPaMMO
3aJ]auM, YCBOUBIIEMY OCHOBHYIO PEKOMEHIOBaHHYIO JIUTEPATYPy.
OLIEHKY «YIOBJIETBOPUTEIILHOY» 3aCIyKUBAET CTYACHT, YACTUYHO C
npoOeaMy OCBOMBILUH 3HAHNUS, YMEHHSI, KOMITETCHIIMH 1 TEOPETUICCKHUH
MaTepHall, 4acTh Y4eOHBIX 3aJaHHii JINOO HE BBHIMOJIHWI 0 KOHIA, 100

[Toporoserii OHH OIICHEHBI YHCIOM 0ajuloB OMM3KUM K MHHHUMAaJIbHOMY, HEKOTOpPBIC
YPOBEHb «3» NpaKkTUYeCKHe HaBbIKM He cdopmupoBanbl. OOHApYyKUBIIEMY 3HAHHE
(YIIOBIETBOPUTEN | OCHOBHOTO y4e€OHO-TIPOrpaMMHOTO MaTepHalia B 00beMe, HeOOXO0AMMOM
BHO) JUid JanbHeimed yueObl M mpeacrosimedl paboTel mo mpodeccuw,
CTPABISIOMIEMYCSl C  BBIIOJHEHHWEM 3aJaHUH, MPETyCMOTPEHHBIX
nporpaMMoil.  OOnamaromM  HEOOXOTUMBIMH  3HAHUSMH,  HO

JIOITYCTUBIIIMM HETOYHOCTH B OTBETE HA SK3aMEHE W MPHU BBINOJHEHUU
DK3aMEHAIlMOHHBIX 3aJlaHuH.

MuHUMaTbHEIN OIIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIy>KUBA€T CTYIICHT, HE
YPOBEHB «2) OCBOMBIINI 3HAHUS, YMEHUS, KOMIIETEHIIMN U TEOPETUUECKUN MaTepua,
(HEeyTOBIETBOPUT | y4eOHBIC 3aJaHWs HE  BBIMOJHWI, TMPAKTUYECKHE HAaBBIKM  HE
€JIbHO) c(OpMHUPOBAHBI.

Kpurtepun oueHuBaHus 110 3a4eTy:

TecroBble 3amaHusi COCTOUT M3 35—45 TEOPETUYECKUX BOMPOCOB MO TEMATUYECKUM
paznmenaMm pabodeil mporpaMMmbl Y4eOHON MUCHUIUIMHBI 5-To cemectpa. Cuctema OIIEHOK
BBIIIOJIHEHHSI KOHTPOJIBHOTO 3a4€THOTO TECTUPOBAHMSL:

— «OTJINYHO» — KOJINYECTBO MPABUIBHBIX OTBETOB OT 90% 110 100%);

— «XOPOLIO)» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 75% 10 90%);

— «yAOBJIETBOPUTEIILHO» — KOJMYECTBO IPAaBUIBHBIX 0TBETOB OT 60% 10 75%.

— «HE YJOBJIETBOPUTEIBHO» — KOJIMYECTBO MPABUIIbHBIX OTBETOB MeHee 59%.

CucreMa OLIEHKH IPAKTUYECKOTO 3a4€THOTO 3a/1aHHUS:

— «OTJIMYHO» — CTYJIEHT IIOJIHOCTBIO W IMPaBUJIBHO BBINOJIHWI 3aJaHUE 3a TpU
aKaJIeMHYECKHUX 4aca;

— «XOpOILIO» — CTYJIEHT IOJHOCTBI0 W MPABWIBHO BBINOJHWI 33JaHHE 32 4YEThIpe
aKaJIeMHUYECKHUX 4aca;

— «yJOBJIETBOPUTENIBHO» — CTYIAEHT 3a 4YEThIpe aKaJEeMUYECKHX 4Yaca IPaBHIBHO
BBITIOJIHWII BCE IIOCTABJICHHBIE B 3aJJaHUM 3a/1a4, KPOME MOCIIEIHEN.

— «HE yAOBJIETBOPUTEIILHO» — BO BCEX OCTANIBHBIX CIydasx (K IpUMepy — CTYAEHT OLIHOCS
IIPU BBITIOJIHEHUHU OoJiee, 4eM B OJHOW MOCTABIICHHOW 3ajaue B 3aJaHUU WM HE BIOXKHICS BO
BPEMEHH BBITIOJIHEHUS B UEThIPE aKaJeMHUUECKHX Jaca).

«3auTeHO» BBHICTABISIETCA OOyYarOIIMMCS IMOJYYHMBILIEMY [0 3a4€THOMY TECTy H
MPAKTHYECKOMY 33/IaHUI0 OIICHKU «OTIMIHO», «XOPOIIO» MU «yJAOBIECTBOPUTEIBHO» B JTIOOOM
COYETaHUH — JOIYCTUBIINM MTOTPEIIHOCTH B OTBETE HA 3a4€Te U MPH BHIIOJTHEHUH MTPAKTUYECKIX



3a/laHuil BBIHOCUMBIX Ha 3a49€T, HO 00JIaJaroIMM HEOOXOIUMBIMH 3HAHUSMA U YMEHUSMU JIJIST KX
YCTPaHEHUS TIPU KOPPEKTUPOBKE CO CTOPOHBI MPEIOIaBATEIIS.

«He 3a4TeH0» BBICTABISETCS 00YJAIOMIEMYCS IIOTYIHBIIEMY 110 3a4ETHOMY TECTY HIIH
NPaKTUYECKOMY 3aJ]aHUI0 OLCHKY «HE YJOBIETBOPHUTEIBHO» — T.€. OOHAPYKHUBILEMY
CYIIECTBEHHBIC TPOOEITBI B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepHala IO JUCIUIUIHHE,
JIOMYyCTUBIIIEMY TPUHIUITHATIBHBIC OMHOKH B BBIMOJHEHUH TMPEAYCMOTPEHHBIX MPOTPaMMOii
MPAKTHYECKUX 3aJaHUN (OTCYTCTBHE 3HAHWI 3HAYMUTEIBHON YacTH MPOTPAMMHOTO MaTepHalia;
HETIOHMMAaHUE OCHOBHOTO COJICP)KaHHsI TCOPETUYECKOTO Marepuaia, HEYMEHHE NPUMEHSTh
TEOPETUYCCKHE 3HAHUS MPH PEHICHUH MPAKTUYCCKUX 3a7ad; JOIMYCTUBIIEMY MPUHIMITHATLHBIC
OIITMOKH.

OneHouHble CpeAcTBA Ul HMHBAJIUIOB W JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAWBUIYATBHBIX TICUXO()HU3UIECKIX 0COOCHHOCTEMH.

— IIpY HEOOXOAMMOCTH MHBAJIU/IaM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
IPEIOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMS /IS TIOATOTOBKH OTBETA HA SK3aMEHE;

— TIpY MIPOBEJICHHUH IIPOLEAYPbI OLICHUBAHHS PE3yIbTaTOB OOyYEHHS MHBAIUAOB U JIHIL C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS TIPEAYCMATPUBACTCS UCTIOIB30BAHNUE TEXHHUECKUX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIUBHIYaIbHBIMH OCOOCHHOCTSIMU;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOMIUXCSI C OTPAaHMYSHHBIMHI BO3MOXKHOCTSIMU 3/T0OPOBBS
¥ WHBAIWAOB TMPOIEIypa OLEHUBAHUS pE3YyJIbTATOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oneHWBaHHS PE3yJIbTATOB OOYYCHUS WHBAJIUIOB U JIUIl C OrPaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI 10 JHCHUIUIMHE (MOJIYJIIO) TIPEIyCMaTPUBAET IPEIOCTABICHHUE
uHpopmanuu B QopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HUX 3J0POBbS M BOCIPHSATHS
UHPOpPMALINH:

JInst L ¢ HapyIeHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist I ¢ HApyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIIBLHOTO amliapara:

— B I1e4aTHOM (opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeueHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

5. Ilepedyenn y4eOHOIM JuTepaTypbl, HHPOPMALHMOHHBIX PECYPCOB U TEXHOJIOT Ui

5.1. Y4eOnas ureparypa
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[OnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=480597

5. Canex b., Teiix M. Ontuka u ¢otonuka. IIpunnunel npumenenus T.2. JloaronpyaHblii:

Uznparensckuii Jlom «HTEINEKTY, 2012 — 784 C.

5.2. UHTepHeT-pecypchbl, B TOM 4HCJie COBPeMeHHble NMPodecCHOHANIbHbIE 0a3bl

JAaHHbIX U I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHBIC CUCTEMBI

1.

JJ1eKTPOHHO-0HO/IHOTe HBIe cHcTeMBbl (IBC):
1. ObC «}OPAUT» https://urait.ru/
2. 9BC «JIAHb» https://e.lanbook.com

Pecypcol cB00OOHOTO 1OCTYyNA:

Caiit pazpaboTuuka TpPOTrpaMMbl SMYJSIUH  paboTl TiobanbHbIXx cereir  GNS.3:

http://www.gns3.net/

2. Kypnan «Texnuka CBsi3u» — IPOU3BOJACTBEHHBIH TEXHUYECKUH JKypHall, OCBELIAECT BCE
aCIeKThl TEJICKOMMYHUKAIMK 1 cBsi3M: https://iks.sut.ru/rubricator/tehnika-svyazi/




CoOcTBeHHBIC YJICKTPOHHBIC 00pa3oBaTe/bHbIC H HH(POPMAaLMOHHBIE PeCyPChI
KyoI'Y:

1. DnextpoHHas HHPOPMAITMOHHO-00pa3oBaTenbHas cpea MoaynpHOro JInHaMuaeckoro
O06yuenus KyOI'Y — paznen «Ontuyeckre nuppoBble TeIEKOMMYHUKAIIMOHHBIE CUCTEMbD)
https://moodle.kubsu.ru/enrol/index.php?id=372

2. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, ITyOIUKaALMA U
KoH(epeHuui http://mschool.kubsu.ru/

3. DnexkTpoHHbI apxuB gokymeHToB Ky6I'Y http://docspace.kubsu.ru/

Jns co3manus v MyONHMKaIlMM KOHTEHTa M y4eOHBIX OOBEKTOB MperofaBaTelieM HCIONIb3YyeTCs
ciryx0a BUICO TPAHCISAIIUU U HHCTPYMEHT JUISI DJIEKTPOHHON KOMMYHHKAITUU U 0OpaTHOW CBSI3U
CO CTYJCHTaMH UCIOJIb3YETCS.

6. MeToanueckue ykazaHus AJ1s1 00y4AHOUIUXCS 110 OCBOCHHIO T CUMILITHHBI (MOAYJIs1)

Jlexius sBAsIeTCSI OAHOM U3 POPM H3yUEHUS] TEOPETUUYECKOTO MaTepHalia Mo AUCHUTIIHNHE.
B XOJC JICKIIMOHHOI'O KypCa IPOBOAUTCA U3JIOKCHUC COBPEMCHHBIX HAYYHBIX ITIOAX010B U Teopuﬁ.
B TeTpagu ansg KOHCHIEKTHPOBAHHS JIEKIMH HEOOXOJUMO HMETh TMOJs, TIe IO XOAdy
KOHCIICKTUPOBAHUS ACTIAIOTCS HGO6XOI[I/IMLI€ IIOMETKH. 3amncu JOJI?KHBI 6I>ITI) I/I36I/IpaTCJ'IBHI)IMI/I.
B koHcrnekTe mpuMEHSIOT COKpalleHHe CJIOB, YTO YCKOPSIET 3aluch. Bompockl, BOZHUKAIOIINE B
X0JI€ JISKIINH, €CJIM HE 3aJ]aHbl Cpa3y, PEKOMEH IyEeTCs 3aUChIBaTh Ha MOJIAX U MOCJIE OKOHYAHMS
JIEKIIMU OOpaTUTHCS 3a pa3bsICHEHHWEM K MpernojaBaTento. HeoOXoauMo akTHBHO paboTaTh ¢
KOHCIICKTOM JICKIUH: II0CJIC OKOHYAHUA JICKOUU PEKOMCHAYCTCA IICPCUHUTATH CBOH 3allUCH,
BHECTH TOIPABKU U TOTOTHEHUS.

OI[HI/IM N3 OCHOBHBIX BUJOB ACATCIbHOCTU CTYACHTA ABJISICTCA CAMOCTOATCIIbHAA pa60Ta,
KOTOpasi BKJIFOYAET B ce0s1 M3yUYECHHE JICKIIMOHHOTO MaTepHraia, Y4eOHMKOB U YU4E€OHBIX ITOCOOHIA,
MOJTOTOBKH K BBIITOJIHEHHIO JIAOOPATOPHBIX padOT U 0POPMIICHHIO TEXHUYECKUX OTUETOB 110 HUM,
a Tak K€ MOJATOTOBKM K MPAKTUYECKUM 3aHATUSM U3yUYEHHEM KpaTKOM Teopuu B 3aJladyHHKaX U
PCIICHUU JOMAIITHUX 3a;[aH1/1171.

MeTtonuka caMOCTOATEIbHONW pabOThl MPEBAPUTEIHHO Pa3bIACHAETCS MPENOJaBaTENeM U
B IMOCJIICAYIOIICM MOKCT YTOUHATHCA C YUCTOM HWHIAUBHUAYAJIBbHBIX OCO6€HHOCTGI\/JI CTYACHTOB.
Bpemst u MecTo caMoCTOSATENbHON pabOThl BBIOMPAIOTCS CTYJIEHTAMH IO CBOEMY YCMOTPEHUIO
IUITaHUPOBaHHUE BPEMEHH Ha CAaMOCTOATENIbHYI0 padoTy, HEOOXOJMMOT0 Ha U3yUeHHE HACTOALICH
JUCIHUIUIMHBL, CTYyAEHTaM JIydllle BCEro OCYIIECTBISAThH pPaBHOMEPHO Ha BECh CEMECTD,
[IPEAyCMaTpUBasi IPU HTOM PETYJIIPHOE IIOBTOPEHUE IIPOUIEHHOTO MaTepHUaa.

CaMocTosATenbHYI0 paboTy HaJ JUCUMILTMHON ClieAyeT HAYMHATh C U3y4YEeHUS POTPaMMBbl,
KOTOpass COLCPKUT OCHOBHBIC TpCGOBaHI/ISI K 3HaHHAM, YMCHUSM MU HaBBbIKaM O6y‘IaCMLIX.
O06s13aTeNnbHO cie1yeT BCHOMHUTD PEKOMEHAAINY MTPENo1aBaTelsl, TaHHbIE B X0/I€ yCTAaHOBOUYHBIX
3aHATHI. 3aTeM CICAYCT MPUCTYNIaTb K HU3YUYCHHUIO OTACIIBHBLIX pa3lC]iOB U TCM B IOPAIKE,
MPEYCMOTPEHHOM MPOTPAMMOH.

[MonmyuuB mnpenacraBieHHe 00 OCHOBHOM COJIEpXKaHMM pasfienia, TeMbl, HeoOXOIUMO
W3YYUTh MaTepuall 1O TeMe, M3JI0KEHHBIM B ydeOHmKe. llemecooOpa3HO COCTaBUTH KpaTKUN
KOHCIICKT UJIM CXCMY, 0T06pa>1<afomy10 CMBICII ¥ CBSI3M OCHOBHBIX HMOHATHH JaHHOTI'O pa3aciia u
BKJIIOUEHHBIX B HEro TeMm (wiu Oojiee MPOAYKTHUBHO — JOMOJHHUTH KOHCIEKT JIEKIIHH).
O6H33TCJ'H>HO CIICAYCT 3allUChIBATh BO3HUKIIMUC BOIIPOCHI, HA KOTOPLIC HC YyAaJlOCh OTBCTUTH
CaMOCTOSITEJILHO.

Heo6x0a1M0 U3y4nTh CIUCOK PEKOMEHIOBAHHOM JINTEPATYPhl U YOSAUTHCS B €€ HATNIUU
B JINYHOM TOJIb30BaHUU WJIU B IMOJAPA3JEICHUAX OMOIMOTEKH B OYMa)KHOM WM AJIEKTPOHHOM
Buje. BClo OCHOBHYIO Y4eOHYIO THTEpaTypy KeJaTelbHO U3ydaTh C COCTABICHHEM KOHCIIEKTA.
UreHue nuTepaTyphbl, HE COMPOBOXKAAeMOE KOHCIEKTUPOBAHUEM, Majlo pe3ysbTaTuBHO. llenb



HalMCaHMs KOHCIIEKTA M0 AUCUUILIMHE — c(hOpMHUPOBATH HABBIKH 1O MTOUCKY, OTOOPY, aHAJIN3Y U
dbopMynupoBaHHIO Y4eOHOTO MaTepraia. DTH HaBBIKUA 00sI3aTENbHBI 7S JTF0OOTO CHEINANINCTA C
BBICIIMM OOpa3OBaHMEM HE3aBHCHUMO OT BBIOPAaHHOTO HarpaBiieHHs. Hamucanuwe KOHCTEKTa
JOJI’KHO OBITH TBOPUYECKUM — HYKHO HE TIEPEMUCHIBATH TEKCT U3 HCTOYHUKOB, HO MBITATHCS KPATKO
U3JIaratb CBOMMH CJIOBaMM COJEpP>KaHUE OTBETA, NPU ITOM MAKCUMAJIBHO €ro CTPYKTYpHUpYS U
UCIIONIB3YSl CUMBOJIBI M YCIIOBHBIE 0003HaueHus (B 3ToM Bam moMoryT BOmpochl BHIHOCUMBIE Ha
3aU€THOE TECTUpOBaHME M 3k3aMeH). KommpoBaHue M 3ayyrMBaHHE HEOCMBICIEHHOTO TEKCTa
TPYJIOEMKO U 1O OOJBIIOMY CUETy HE UMEET MO3HaBaTeIbHOW U MpaKTUYeCKOU 1eHHocTU. [Ipu
paboTe HaJ KOHCIEKTOM O0OS3aTEIbHO BBISBISIIOTCS U OTMEUAIOTCS  TPYAHBIE  JUIS
CaMOCTOSITEILHOTO U3YUYEHUS BOIIPOCHI, C KOTOPHIMU YMECTHO OOPATUTHCSA K MPEToIaBaTeio Mpu
MOCEIEHUH 3aHATHI U KOHCYJIbTAalUi, TM00 B MHAUBUAYaIbHOM nopsake. [lpu urennn yueOHOU
U HAYYHOM JUTepaTypbl HEOOXOAMMO BCErjaa CIEIUTh 32 TOYHBIM M TOJHBIM MOHMMAaHHUEM
3HAuEHUs] TEPMUHOB U COJIEpP>KaHUS TIOHATUH, UCIIOJIb3YEMBIX B TEKCTE. Beeraa cienyer yrouHsaTh
3HAUEHUS IO CIOBAPSM WM YHIUKIONEAMSIM, TP HEOOXOAUMOCTH 3aIHChIBATh.

K maGopatopHbiM paboTam cieayeT NOArOTOBUTHCS MPEABAPUTEIHHO, 03HAKOMHUBIIIHCH C
KpaTKOi HO crenupuyeckol Teopuell pa3MenIeHHOW B COOTBETCTBYIOLIEH METOAUYKE.
PexoMeHyeTcss 03HAKOMUTBHCA 3apaHee U ¢ METOAMUYECKMMH PEKOMEHJAIUSAMU 0 MIPOBEICHUIO
COOTBETCTBYIOIIEH J1abopaTOpHO pabOThl, ©U B clydyae HEOOXOAMMOCTH MPOBECTU
IIpeIBapUTENbHYIO IOArOTOBKY. BHieo ek NoMoraroT BCIOMHUTh ayJUTOPHBINA MaTepual.

HemnocpencrBenHass MmOAroToBKa K 3a4yeTy OCYIUECTBISIETCA MO TeMaM JIEKIIMOHHBIX
CEMUHAPCKUX 3aHATUH U TA0OPATOPHBIX PadoT.

Bces pabota mo opranuzaiuu BEIOOpa CTYIEHTAMH TEM KYPCOBBIX TPOEKTOB U 3aKPETIJICHUIO
HAy4YHBIX PYKOBOJUTENEH MPOBOAUTCS KaeIpoil ONTOINEKTPOHUKH, COBMECTHO C 3aBEIYIOIINUM
kadenpsl.

[IpumepHass TemaTuka KypCOBOIO IPOEKTHPOBAHUSA pa3palaThlBacTCd U €XKEr0JHO
oOHoBIsIeTcs Kadenpoit. 3akperieHue 3a CTyIEHTaMHU TeM KYPCOBBIX TPOEKTOB MPOU3BOAUTCS 11O
UX JIMYHBIM 3asiBJICHUSM Ha UM 3aB Kadeapoil, o COrIacOBaHUIO C HAyYHBIM PYyKOBOAMUTEIEM
BO3MOKHO KOPPEKTUPOBKA BRHIOPAHHOW TEMBI. B HalbHEHIIIeM CTYICHT U HAYYHBIN PYKOBOJIUTEIH
COCTaBJIET 33aJaHHe C MOAPOOHBIM IUIAHOM IO BBITIOJIHEHHUIO KypcoBoro mpoekrta. [Tonpobnas
nHdopMaIus o TpeOOBaHMUIM K KypCOBOMY IMPOCKTUPOBAHUIO PacTIOiaracTcs Ha caiite KadeIpsl
OINTORJIEKTPOHUKH B IOKyMeHTe MeToquuecKe yKa3aHUsl 110 BBIIIOJIHEHUIO KyPCOBBIX IPOEKTOB!
https://kubsu.ru/ru/ftt/trebovaniya-k-oformleniyu-vkr-i-kursovyh-rabot-magisterskih-dissertaciy

HenocpencTBeHHas MOATOTOBKA K 3a4E€Ty M 3K3aMEHY OCYILECTBISETCS IO BOIPOCaM U
3aJjayaM, MpeACTaBICHHBIM B JaHHON yuyeOHON MporpaMMe IUCHUIUIMHBL. TIiaTenbHO U3ydHTe
(OpMyYIHPOBKY KaKIOTO 3K3aMEHALMOHHOTO BOINPOCA, BHUKHUTE B €0 CyTh, COCTaBbTE IUIAH
OTBETa, TaK KaK 9K3aMeH caéTcs B YCTHOM (hopMe B X0/1€ AUajiora MpenojaBaTesis Co CTYIEHTOM.

B ocBoeHun AMCHUIUIMHBI MHBAJIUAAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyalbHas ydeOHas pabora (KOHCYJIbTAIlUU) —
JIOTIOJTHUTEHHOE pa3bsiICHEHNE Y4eOHOr0 MaTepHara.

WnnuBuayanbHble KOHCYJBTAllMM 10 TPEAMETY SABISAIOTCA BaXKHBIM  (AKTOpPOM,
CHOCOOCTBYIOLINM MHAWBUAYAIU3ALUN OOYUYEHUS U YCTAHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXIy IMpernofaBaTesieM U OO0y4aromMMcs HWHBAIMAOM WJIA JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbSL.

7. MaTepuajibHO-TEXHUYECKOE o0ecrevYeHne mo JMCuuIInae (MoayJao)
HanmeHoBanue CIICIHAJIBHBIX

Ne . OCHAIIIEHHOCTH CITEIMAIBHBIX TOMEIIEHNAN
TIOMEIICHUH
1. Y4eOHbIe ayJIuTOpUU a1 | JIekuuoHHas ayIuTOpHUsl, OCHAIlEHHas MNPe3e€HTAlMOHHON
MPOBEACHUS 3aHATHHA JIEKIIMOHHOTO | TEXHUKOW (IIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK) W
THTIA COOTBETCTBYIOIIHNM NporpaMMHBIM obecrieuenneM (I10) aus

BocrpousBenenus  ¢aiiioB  Qopmara jpg u  avi.
JlocTaTOYHBIM KOJUYECTBOM IMOCaa0uHbIX MecT: Ne 209C, Ne
315C, Ne201




2. Y4eOHbIe ayIUTOpUHU IUI | AyIWTOpUS OCHAIICHHAs MEJIOBBIMH WIH MapKepHBIMHU
MIPOBEJICHUST 3aHATHA CEMHHAPCKOTO | JIOCKaMHU, MPE3CHTAIIMOHHOW TEXHHUKOHW (TIPOEKTOp, JKpaH,
TUIIA, TPYIIIOBBIX  HHIAMBUAYaJIbHBIX | KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPOIPAMMHBIM
KOHCYJIBTAI[HiA, TEKyIero KoHTpoisi u | obecneuenueM (I10) pams  BocmpowmsseneHus — (aidaoB

MIPOMEXYTOYHOH aTTeCcTalluu ¢bopmara jpg W avi., JOCTaTOYHBIM KOJHUYCCTBOM
nmocago4yHbeix MecT co cronamu: Ne209C, Ne205aC, Ne315C,

Ne211C
3. YueOubie aynTOpun Aans | Jlaboparopus, yKOMIUIEKTOBAaHHAs CIICHMAIH3MPOBAHHOM
TPOBE/ICHHSI TA00OPATOPHBIX MeOenbl0 W TEXHHYECKUMH  CpPEIACTBaMU  OOydYeHHS.
3aHsTHii (paboT) [IpoBenenne  3aHsATHH  J1TaOOPAaTOPHOTO  MPAKTHUKyMa

MPEeIyCMOTPEHO B «KOMITBIOTEPHOM KJIacCe CHelHMaTIbHBIX
qucuuiuiney (ayautopust 205¢, kak anerepHarusa 133c). B
HaIM4YuEe JecsITh T0CaJOYHBIX MECT CTyJeHTaM s
WHAWBHAYaTbHON paboTel ¢ OBM u HeoOxommmbM [10
(GNU-nunensus GNS3).

Jlia  camocToATEnbHOW  paboThl  OOyyarolmuxcs MNPeAyCMOTPEHbl  OMELICHMS,
YKOMITJIEKTOBAaHHbBIE CHEIHMATU3UPOBAHHON MeOesbio, OCHAIIEHHbIE KOMITBIOTEPHOW TEXHUKOMN C
BO3MOKHOCTBIO TTOAKIIIOUEHHS K ceTn «VHTepHeT» M 00ecreyeHneM J0CTyNa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYI0 CPEly YHUBEPCUTETA.

HaunMeHoBaHME TOMEIEHUH TS OCHAIIIEHHOCTh MIOMEIIEHHH JITSl CAMOCTOSITEILHOM PaboThI
CaMOCTOSITENILHOM PaboThI o0y4Jaronmxcs
00yJaromuxcs

[Tomemenne i camocrosATenbHOM | Mebenb: yueOHas mebenb
paboTsl o0yuaromuxcs (AuTaNbHBIN | KOMIDIEKT criennann3upoBaHHON MeOenr: KOMITBIOTEPHBIE CTOJBI

3an HayuHnoii 6nbnmorekn) O6opyznoBaHme: KOMIBIOTEpHAas TEXHWKA C TOAKIIOYCHHEM K
MH(OPMALMOHHO-KOMMYHHUKALMOHHON ceTh «VHTepHeT» M IOCTYIIOM B
3IEKTPOHHYIO MH(OPMaLMOHHO-00Pa30BaTEIbHYIO cpeny

00pa30oBaTeNbHOW OpraHM3aluK, BeO-KaMepbl, KOMMYHHKAI[HOHHOE
o0opyznoBaHue, 00ecriedrBaroliee I0CTYI K CETH MHTEPHET (IIPOBOJIHOE
coeiHeHUe 1 OecrpoBOJHOE coelMHeHre 1o TexHoaoruu Wi-Fi)
IMomernienne asi camocTosATenbHON | Mebenb: yueOHas meOenb

paboTsl 00yuaromuxcs (ayn.207) KomruiekT crieruanu3upoBaHHON MEeOETH: KOMITBIOTEPHBIC CTOJIBI
O0opynoBaHue: KOMITBIOTEPHASI TEXHUKA (HA OCHOBE TOHKUX KIIMEHTOB) C
HNOAKIIOYEHHEM K HH(OPMALMOHHO-KOMMYHUKALMOHHOH  CETH
«/luTepHeT» W JOCTYHNOM B  DJCKTPOHHYK  HH(POPMALHOHHO-
00pa3oBaTEeNBHYIO cpemy o0Opa3zoBaTenpHON OpraHu3aIui,
KOMMYHHKalIMOHHOE 000pyAoBaHHE, obecnednBaroniee IOCTYN K CETH
MHTEpHET.




