AHHOTALIIUA
mucounianasl b1.B.10
«OnTnyeckne NU(pPpPoBbIE TEJIEKOMMYHUKALMOHHbIE CHCTEMbI»

O0beM TPY10eMKOCTH: 7 3a4ETHBIX eauHuIl (252 JacoB, u3 HUX — 136 Jaca
ayJIMTOPHOM HATPy3KH: JICKIUOHHBIX 34 4., mpakTUuecKkux 34 4., mabopaTopHbIX 68 U.;
59,8 yaca camocTosTennbHON paboThl; 0,5 4. IPOMEKYTOUHON aTTECTALINH)

eab AMCHMIIMHBI.

VYyeOnass nucuuruimHa «OnTtuyeckue HHUQPPOBbIE  TEIEKOMMYHUKAIIMOHHBIC
CHUCTEMBI» CTaBUT CBOEM  IeNbl0  HM3y4YeHHE, U  MOpPUMEHEHHE  LUPPOBBIX
TEJIEKOMMYHUKAIIMOHHBIX TexHoyiorui, Takux kak Ethernet, BGP, VolP, VPN, MPLS,
NG SDH, MSSP/CEPT, RPR, PON, WDM, MPAS, VoIP wucnogs3yembx B
MYJIbTUCEPBUCHBIX MAruCTPAIbHBIX MPOMBIIIJIEHHBIX CETSIX CBSI3U U CETSAX MPOBaliIepOB
CIy>K0, MPUOOPETEeHHH YMEHUW UM HABBHIKOB B MPOCKTUPOBAHUU U COMPOBOXKICHUU
TEJIEKOMMYHHUKAIIMOHHBIX CETE€H Pa3IuyHOU CIIOKHOCTH (T.€. BOIPOCOB UX TEXHUYECKOU
skcityatanuu). Kpome TOro, 1menbl0 NOpenojaBaHUsl  AMCIHUIUIMHBL  SIBIISIETCS
03HAKOMIJICHHE CTYJCHTOB C POCCUUCKUMHU M MEXKIYHAPOIHBIMU CTaHIapTaMU B 00JacTH
TEICKOMMYHUKAIIMA W TEPCHIEKTHUBAMU  PAa3BUTHS  ONTHYECKUX  IHU(PPOBBIX
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM.

3agauu IMCUMILIHHBI:

Nwmeer 3amauy nmpuoOpeTeHus U 3aKpeIICHUs 3HAHUN U MPAKTUIECKUX HAaBHIKOB B
MIOCTPOEHUHU U COMPOBOXKIECHUU MYJIBTHCEPBUCHBIX CETEN CBSA3U, HA OCHOBE ONTHYECKUX
U(GPOBBIX TEXHOJOTUNW COBPEMEHHBIX CETEH CBS3U, UYTO SBISETCS HEOOXOIUMOMN
COCTABJISIIONICH 3HAHWN CETEBBIX WHXKXEHEPOB OTBEYAIONIUX 3a IPOCKTUPOBAHUE,
peanu3aiyioo U TOAJEPKKY MaruCTPabHBIX NPOMBIIUICHHBIX W CETEH MpOBaiiiepoB
CITy k0.

MecTo AUCHUIIMHBI (MOAYJIA) B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

Hucnumnuaa «Ontuyeckue 1U@poBbIE TEIEKOMMYHUKAIMOHHBIE CUCTEMBI» TIO
HanpaBieHuto moarotoBku  11.03.02  MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U
CUCTEeMBI cBs3U (kBanndukaius (cTeneHs) "0akanaBp'") OTHOCUTCS K BApHATHBHOW YacTH
b1 Juctummunel( MOIyH) y4eOHOTO TUIaHa.

B nacrosmee Bpemsi B Poccun NGN cetu BHEIPAIOTCS B BUAE OTACIBHBIX, 1014aC
BeChbMa HEIMOXOXHUX JpYyr Ha JApyra, (parMeHToB, BKPAIJIEHHBIX B CYIIECTBYIOIINE
HAI[MOHAJIbHBIE ceTH MH(POKOMMyHUKanuii. OgHAKO, B CKOPOM BpPEMEHH HE0OXO0JUMO
oyner mepexoauTh Kk cerasM FGN, B o0mem ciydae NOpeacTaBISIIONIMX CO00i
MHOTOMEpPHYIO M, KaK MpPaBWJIO, MHOTOYPOBHEBYIO CE€Th, B KOTOPYIO HHTEIPUPOBAHBI
TPAHCIIOPTHAsI CETh, CETb CHUHXPOHM3ALUMU, CETh CUTHAIM3ALUMU U JPYyTUE CEeTU
MOJJICPKKA TPAHCIOPTAa W JOCTYIA, a TakKKe CEPBHCHBIE CETH JJii COBMECTHOTO
HaWJIydlidM 0Opa30oM HAJEKHOTO, KAa4eCTBEHHOTO W 0O€30MacHOro MPEI0CTaABICHUS
pa3HOO0pa3HEHTIINX YCIIYT MOTPEOUTENSIM (ITOJIH30BATEIISIM).

B cBs3um ¢ 9oTHM, Marepual IUCHUIUIMHBI BeChMa OOBEMEH, M CJOXKEH B
MOHUMAHUH, a TAKXKE CII0KHA U MEXAUCITUTIIINHAPHAS CBSI3b.

Tak, nnga ocBoeHusi, 0€3yCIOBHO, HYXXHO YCIEUIHOE OCBOEHHE IEIOoro psaa
muctuIuiH: «OO0IIast Teopus CBS3W», «INEKTPOMArHUTHBIC TOJII U BOJHBD», «Teopus
uHpopmanuu u KoaupoBaHUS», «OCHOBBI TMOCTPOCHUS WH(HOKOMMYHHKAIIMOHHBIX
cucteM M cerei», «OnTuka», «Matematnueckuil ananus». Ilpu 3ToM B AMCHUIUIMHE
YaCTSMHU paccMaTpUBAIOTCS BOIPOCHl pPAaCCMATPUBAEMble, 3a4acTyl0 B HEMHOIO
OTJINYHOM pakypca B MapaieIbHO BEIOMBIX IHUCHUIUIMHAX. B cBs3u ¢ 3TuM, B



JUCLUIUIMHE B OCHOBHOM 3aTParuBarOTCs Ta, YaCTh CMEXKHBIX T€M, KOTOpast HE00Xoauma
JUIsl TEOPETUYECKOTO0 M NPAKTUYECKOTO OCBOEHHS OCHOBHOTO MaTepuana, a TakKkKe
HEIIOCPEACTBEHHO HJET UCIIOJIB30BAHME YCBAMBAEMOI'O MaTepuana Ha IapajuIeIbHO
IPOBOAUMBIX JUCIUIUIMHAX, TAaKUM OOpa3oM OCYIIECTBISETCA B3auMOAEHCTBUE (K
npUMepy, UCTHOIB3YIOTCS 3HAHUS ONTHYECKUX KaOEIbHBIX MapaMeTpoB, CBOMCTB U UX
pacuera U3 TUCHUIUTHHBI «ONTHYECKHUE HATIPABIISIONINE CPEIBI»).

JuctumuinHa (QOpMHUpPYET CaMOLIEHHBIE KOHEYHbIE 3HAaHUS U IPaKTUYECKUE
HABbIKK HEOOXOJUMBbIE B IOCTPOEHUU M CONPOBOXKJICHUU TPAHCIOPTHBIX U CeTeH
JOCTyla, Ha OCHOBE OINTHYECKUX LU(PPOBBIX TEXHOJIOTHWH, a TaK e IO03BOJISET
WCIIONIB30BaTh 3TH 3HAHMS JUISI M3YYEHUs KaK NapaJljIeIbHO IPOBOJMMBIX IHCLHILINH,
TaK ¥ MPUCTYNUTh K M3YyYEHUIO CIEIYIOIIMX IUCUUILINH: «METponorus B ONTHYECKHUX
TE€JIEKOMMYHHUKAIIMOHHBIX  cUCTeMax», «CeTu CBA3M U CUCTEMBl KOMMYTALIH,
«IIpoektupoBanue, crtpoutenbcTBO M 3kcmyatanus BOJIC», «Cucremsl u cetu
ONTUYECKON CBA3M», «ONTHYECKUE CUCTEMBI Mepenaur U oOpaboTKu HH}OpMaIn,
«MuxkponpoueccopHasi TE€XHHKAa B ONTHYECKUX CHUCTEMax CBA3W», «OCHOBBI
KOMMYHHKAIIUH B HAYYHO-TEXHUYECKOU ceper.

TpebGoBaHuUsI K YPOBHIO OCBOEHHS THCITATLTAHBI
W3ydenune naHHOW yd4eOHOHN MUCIUIUIMHBI HATIPaBICHO Ha (hopMHUpOBaHUE Y
oOyuaromuxcs npogeccuonanvruix kommnerenuii: OIMK-4, OIIK-5; ITK-5, TIK-27

Ne | Uunekc | Conepxanue B pesynbrare u3ydeHnus yueOHONU AMCHUIUIMHBI
ILII | KOMIET | KOMIIETCHIIUH 00yyaronumecs T0JKHBI
. eHIMK | (1aum e€ 4acTH) 3HaTh yMeTh BJIA/IETh
1. | OIIK-4 | cmoco6HOCTRIO | OnepanroHHYO YCTaHABIIMBATh | HABBIKAMH

uMmeTh HaBblku | cuctemy [I0OS dpupmbl u CaMOCTOATEIb

camoctositenbH | Cisco. Ctek MOJJIEPKUBATh | HOW pabOThI

oii pabotel Ha | mpotokosoB TCP/IP CETH CPEIHUX 1o

koMnbrorepe 1 | IIpoTokossl MPEATPUATHH, [IPOEKTUPOBAH

B IPAaHUYHOIO LUTK03a UMEIOIIHX UI0 U

kommbioTepHbl | BGP. Acniektsl MOAKJIIOYEHHUE K | pa3paboTke

X CeTHX, KOH(UTypUpPOBaHUS r1100aJIbHBIM KOMITbIOTEPHBI

OCYHIECTBJIATh | BUPTYAJIbHBIX YACTHBIX | CETSM, X

kommnbtoTepHoe | cereir VPN. CTpykTypy | KOHGHUIypHpoBa | KOPIOPAaTUBH

MOJEIIMPOBAHN | W ATalbl pealu3alnuy Tb BIX CceTen

€ YCTPOKCTB, COBPEMEHHOM obopynoBaHue. | MAJIOrO U

CHUCTEM U texHojoruun MPLS. OcCymecTBISTh | CPEAHETO

IIPOLIECCOB C Meroas! ynpaBiieHUs IIOUCK U pasMmepa,

ucronbp3oBaHu | cetbto SDH. YCTpaHEHHUE OCYULIECTBIIATH

eM HEHCIIPAaBHOCTE | KOMIIBIOTEPHO

YHUBEPCAIbHBI 1, TOBBICUTh e

X IIaKETOB HAJEXKHOCTb U | MOJEIUPOBAH

MIPUKJIIAHBIX TOTOBHOCTh ue, CUCTEM U

KOMITBIOTEPHBI MAKETHBIX CETEH | IPOLECCOB C

X TIPOrpPaMM nepeaadn HCIIOJIb30BaHU

JAHHBIX eM

YHUBEpCAIbH
bIX ITAKETOB
IIPUKJIAIHBIX
KOMITbIOTEPHBI




No | Unupekc | CopepxkaHue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
LI | KOMIET | KOMIIETCHIIMH 00yJaronuecs JOKHbI
eHIuKu | (uiu e€ yacTH) 3HATh yMeTh BJIAJIETh
X MPOTpaMm
GNS3 u
PacketTracer.
2. | OIIK-5 | cnoco6HoCThIO | [IpuHIIKIIBI paz0oupatbcs ¢ Hapikamu
WCIIONBb30BaTh | CTAHJAPTHI MOCTPOCHUS | OMUCAHUSMU noxbopa
HOPMAaTUBHYIO | TEJIEKOMMYHHMKAIIMOHH | HACTPOEK, o0opynoBaHus
Y TIPaBOBYIO BIX CUCTEM PA3JIMYHBIX | PEKOMEHIALMK | U pacyéra
JIOKYMEHTaI! TUIIOB U Y MOCTPOEHUM BOJIC
10, pacrpeeneHus ceTed Ha OTHUM | COTJIACHO
XapakTepHylo | HHGOpPMAIUU B CETIX 13 MUPOBBIX HOPMaTUBHOM
111 00JIaCTH cBs3U (ApXUTEKTypa MHOCTPAaHHBIX JOKyMEHTaI1
MH()OKOMMYHHU | ONITUYECKOM SI3BIKOB. .
KallMOHHBIX TPAHCIIOPTHOM CETH. coaeiictBoBarh | Biagers
TexHosnoruidi 1 | CUCTEMBI IEPBUYHOTIO | BHEAPEHUIO TOTOBHOCTBIO
CHUCTCM prHHOOGpa30BaHI/I$[ IICPCIECKTUBHBIX | U3ydaTb
cBs3u (Hopmatr | PDH. Ctek mpoTOKOJIOB | TeXHOJIOTUI U Hay4HO-
HBHBIC TCP/IP u IP- CTaH/IapTOB. TEXHUYECKYIO
MIPaBOBbIE anpecanus. CeTeBbie uH(pOpMaIIHIO,
aKTBI npotokodisl [Pv4, IPv6, OTCUYCCTBCHHEI
Poccuiickoii RARP, DHCP, Hu
denepanuu, BOOTP, ARP, TCP, 3apyOeKHBIN
TEXHUYECKUE UDP, ICMP, HDLC, OIIBIT IO
pETIIAMEHTHI, STP u npyrue, BHEJIPEHUIO,
MEXAYHapOAH | BKItouas ciyx0b1 DNS, pa3paboTke u
1351 FTP, TFTP, http, 00CITy)KHBaHH
HanuoHanbHble | SMTP, SNMP, telnet. IO CHUCTEM U
CTaHJapTHI, [TpoGnems! yripaBieHus CPEJICTB CBSI3U
PEKOMEHIallul | B CEpPBUCAX CBS3H.
MexnayHaponH | ApXUTEKTYpPY
Oro COr3a MIPOTOKOJIOB
ANEKTPOCBS3U) | YIpaBJIE€HUs, CIUCKU

YIPABIECHUS TOCTYIIOM
ACLs. [IpunHiumns!
MapHIpyTH3ALHUH U
MIPOTOKOJIBI
Mapuipytusanuu RIP,
OSPF, EIGRP,
cratnueckui. [Tonstue
BUPTYAJIbHBIX CETEN
VLAN. TexHonoruu
pacnpeenéHHbIX CeTei
WAN. SDH —
nH(pOpMaLIMOHHbIE
CTPYKTYPBI U CXEMBI
npeoOpa3oBaHMil.
[Toctpoenue cereit
SDH. Apxutektypa
ONTUYECKUX CETEN

noctymna FTTX u PON.




No | Unupekc | CopepxkaHue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
LI | KOMIET | KOMIIETCHIIMH 00yYaromuecst T0JKHbI
eHIuKu | (uiu e€ yacTH) 3HATh yMeTh BJIA/IETh

MynbTUILIEKCUPOBaHUE

C pa3AelIeHUEM MO

muHe BostHbl (WDM).

I'u6punabie OTDM u

WDM cucremsl.

Komnonentst NG SDH

(GFP, VCAT, LCAS).

Texnonorus RPR:

tononorus, MAC

YPOBEHb, U3yUEHUE

TOIOJIOTHH U 3aIUTa,

YIPABJICHHUE MOJOCOU U

Qos, anroputm

CIpaBeJIUBOTO

JocTyma.

ATtMochepHbie

ONTUYECKUE JINHUU

repeaayn. )

3. | [IK-5 CIIOCOOHOCTBIO | MIPOTPECCUBHBIC KOH(HUTYpHpPOBa | OCHOBHBIMH
MIPOBOJIUTH METO/bl TEXHUYECKON Tb criocobamu
paboThI o 9KCIUTyaTalluy CUCTEM | TE€JIEKOMMYHHUKa | MPEAOoTBpalle
YIPABJICHUIO U YCTPOMCTB CBSI3U LIHOHHOE HUS CETEBBIX
MOTOKaMU (OneparmonHyto obopynoBanue, | yrpos;
Tpaduka Ha cucremy 10S dpupmbr MIaKETHOU Hassikamu
ceTu Cisco. IIpoTokossl nepegadyu yIpaBiIeHUs

TPAHUYHOIO LUTH03a JTAHHBIX QUPMBI | TOTOKAMHU
BGP. Acriektbr Cisco. MaKeTHOTO
KOH(UTYpHUPOBAHUS OcymiecTBiaATh | Tpaduka B
BUPTYQJIbHBIX YACTHBIX | TIOUCK U ceTsX Ha 0aze
cereit VPN. CtpykTypy | ycTpaHeHHe 000pyaI0BaHUs
M dTalbl peain3anun HeucnpasHocte | Cisco.
COBPEMEHHOMN 178 CIIOCOOHOCTH
texHosornu MPLS. CraHIapTHBIMH | 10 HAXO/UTH
Meroas! ynpaBieHHs METOAaMH OpraHu3alHNOH
cetpio QOS.) chéMa HO-

CTaTUCTKH MO YIPABIEHYECK

pa3IMYHbIM W€ peIIeHHs B

IIPOTOKOJIaM HECTaHapTHBI

nepenadyu X CUTYaIHsIX

JTAHHBIX C

TEJIeKOMMYHUKa

LIUOHHOT'O

000pyI0BaHUS U

€ro aHaJn3.

4. |TIK-27 | ciocoOOHOCTBIO | OCOOCHHOCTH TEepe/iayvl | YCTaHABIMBATh | HABBIKAMHU
OpraHU30BbIBA | PA3TUYHBIX CUTHAJIOB u CaMOCTOSITEIb
Tb paboune 110 KaHaJlaM U TPaKTaM | MOJJEPKUBATh | HOU pabOTHI
MecTa, uxX TEJIEKOMMYHHUKALUOHH | CETU CPEIHUX 1o
TEXHUYECKOE BIX CUCTEM MPEANPUITHH, MIPOEKTUPOBAH




No | Unupekc | CopepxkaHue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
LI | KOMIET | KOMIIETCHIIMH 00yYaromuecst T0JKHbI
eHIuKu | (uiu e€ yacTH) 3HATh yMeTh BJIAJIETh
OCHAIIICHHUE, (Pa3HOCTHBIE METOJIBI HUMEIOIINX HI0 U
pa3MelnieHue (dhopMupoBaHus MOJIKJIIOUEHHUE K | pa3paboTke
CPEICTB U u(poOBOro CUTHAIA. rI100aTbHBIM TENIEKOMMYHU
oOopynoBanusi | JIuHeWHbIE U CTHIKOBBIE | CETSIM, KallMOHHBIX
MH(POKOMMYHHU | KOJBI 000PYIOBaHUSI. KOH(HUTypHpOBa | KOPHOPATUBH
KallMOHHBIX OyHKIHOHATbHbBIE Th BIX CeTei
00BEKTOB 9JIEMEHTHI ONTHYECKOW | 000OpyIOBaHHWE | MAJIOTO U
ceTu. AKTUBHBIE MTaKETHOU CPEIIHETO
TEXHOJIOTUH nepenadn pa3Mepa.
ONTUYECKOTO IOCTyNA. | JaHHBIX. HaBbikamu
TexHonoruu cobupats u noabdopa
MACCUBHBIX aHaIM3UPOBaTh | 000PYAOBaHUA
ONTUYECKUX CETEH. uHpopmaIuio U pacuéra
MynpTUILUIEKCUPOBAHUE | JUISL BOJIC.
C pa3JIeJIeHUEM 110 ¢opmupoBanus | Bragers
JUTMHE BOJIHBI.) HCXOHBIX TOTOBHOCTBIO
COBPEMEHHBIC U JAHHBIX IS U3y4aTh
MePCIIEKTUBHBIC OpraHu3anuu Hay4YHO-
HaIpaBJICHUs Pa3BUTHUS | pabOUUX MECT, | TEXHHUYECKYIO
TEJIEeKOMMYHUKAIMOHH | OCHAILIEHUE, uH(pOpMaLIHIO,
BIX CETEH U CUCTEM CPE/CTB U OTEUECTBEHHBI
(Cuenapuii pa3BuTus obopynoBanus | i u
TPaHCIIOPTHOMN MH(POKOMMYHUK | 3apyOexHBbIN
UHQPACTPYKTYPHI AITMOHHBIX OTIBIT 110
OTIEPaTOPOB. 00BEKTOB. BHEJIPEHUIO,
CTpyKTypy U dTarbl coOupars u pa3paboTke u
peanu3anuu aHAJIM3UPOBaTh | OOCITYKUBAaHU
COBPEMEHHOI uH(}OpPMAIIHIO 10 CHUCTEM U
texnosioruu MPLS. TSt CpEACTB
MynbsTuriekcupoBanue | GopmMupoBaHus | CBSI3U.
C pa3JIeJIeHUEM 10 HCXOTHBIX
nHe BosiHBI (WDM). | maHHBIX s
I'ubpunusie OTDM n IIPOEKTUPOBAHU
WDM cuctemsl. s1 CPELCTB U
Kommonentst NG SDH | cereii cBsizu u
(GFP, VCAT, LCAS). HUX DJIEMEHTOB.
Texnonorus RPR.)

CTpyKTypa u coaepxkaHue IUCHUNINHBI
Pa3niensl (TeMbl) TUCIUIUIMHBI, H3y4aeMble B 5 U 6 ceMecTpe ¢BOAHAs Tadauua (ounas gopma):

KomnmuectBo yacoB

No HaunmenoBanme pasnenos (Tem) AyRuTOpHAA IS5 A O
Bcero pabota KCP ast pabota
J | 113 | JIP CPC
1. |BBeneHue B TeXHOJOTUH NU(POBBIX
ONTUYCCKUX TCICKOMMYHUKAIITMOHHBIX 3 2 1
crcTeM (CTPYKTypa ONTHICCKUX CHCTEM
nepeaayn)




HaunmenoBanwue pasienoB (Tem)

KonnuecTtBO yacoB

Bcero

AynuropHas

pabora

JI

I13 | JIP

KCP

Bneaynuropn
ast pabota

CPC

LndpoBoii curHait u 0COOEHHOCTH €ro
MOJYYEHUS: alTOPUTMBI U METOIbI
udpoBoit 06padoTku curaanos B OCII
(MKM, AIM, AIMKM wu np.) nuneliHOe
Y HEJIMHEHHOEe KOAUPOBaHHE

10,5

0,5

ANTOpUTMBI (POPMHUPOBAHHS KOJIOB,
Han0OoJIee MUPOKO HCIONIBb3yeMbIE B
npakTtuke BOCII

45

0,5

[Tne3noxponnas uudpoBast uepapxus
(PDH).

Pacuer nnuHBI pereHepannoHHOTO
y4acTKa.

OCHOBBI CETEBBIX TEXHOJIOTHH.

10

Crek mportokonoB TCP/IP u IP-
ajipecanusl.

10,5

0,5

o

OcHoBbl Texnosoruu Ethernet.

MapupyTusanys 1 IpOTOKOIBI
MapuIpyTH3AIHH.

14

= INPINDN

a1l (N B NN

10.

OCHOBBI KOMMYTAaIU{, IPOMEKYTOUHOM
MapHIpyTU3AIMHY, IOHITHE BUPTYAITbHBIX
cereit VLAN.

19,3

0,5

4,8

11.

TexHonoruu pacnpenenéHHbIX ceTen
WAN, criucku yrnpaBiieHHUs TOCTYIIOM.

13

12.

SDH — nH(bopMaImoHHbIe CTPYKTYPHI U
CXEeMBbI IIpeoOpa3oBaHuii.

13.

[TocTpoenue ceteit SDH (ammapatypa
OCII a5 pa3IWYHBIX YUYACTKOB CETH).

14.

CuHxpoHHM3anys B U(POBEIX CUCTEMAX
niepesavn (TaKToBasi, IIUKIIOBAs U
cBepximkioBas cuaxponmsarysa B OCII,
OIICHKA TTapaMeTPOB CUCTEMBI
CHHXPOHH3AIINN).

15.

OYHKIIHOHATLHBIC 3JIEMEHTHI
ONTUYECKOM CeTH (METOBI MOYJISINH U
JIEMOYJISAIUH OTITUUECKON HEeCYyIIeH,
CIIEKTPAIILHOE U BPEMEHHOE Pa3JieiICHHe
ONTUYECKUX CTBOJIOB; IPHUHIIUIIBI
pereHepanyy CUrHaIOB, OCHOBHBIC Y3JIbI
pETeHEePaTOPOB; ONTHYECKUE
YCUJINTEIIH; ).

11

16.

OCHOBHBIE 3JIEMEHTHI pacdeTa u
npoekTupoBanue ceteit SDH

17.

IIpoTOKOJIBI B3aUMOACUCTBUS MEXIY
cetssmu [Pv4 u IPv6.

18.

IIporoxon rpanmyaHoro nuto3a (BGP).

11

19.

CrpykTypa u peanusalius COBpeMEHHON
Texgosorun MPLS.

11

20.

Brenenue B kauecTBO 0OCITYy)KHBaHUS

(Qos).

11

21.

ApXUTEKTypa ONTHICCKHUX CETeH
nmoctymna FTTx u PON.




KonnuecTBo yacos
AynuropHas Bneaynuropn
No HaunmenoBanwue pasienoB (Tem) Beero - KCP i o
J | 113 | JIP CPC
22. |MynbTUIUIEKCUPOBAHUE C Pa3JCIEHUEM 5 1 2 1 1
1o anusae BosHel (WDM).
23. |[Moxens moMeX Il POCKTUPOBAHUS U
otieHKH 3P HeKTHBHOCTH pabOTHI 6 2 2 2
I'MraGUTHBIX CUCTEM ONTHYECKON CBSI3H
24. |Kommnonentst NG SDH 2 1 1
25. |llopsimox BBONA B 9KCILTyaTaLHIo 5 1 2 )
BOJIOKOHHO-ONTUYCCKHUX JIMHHUN CBSI3U
26. |ATMocdepHbIe onTHYEeCKUE TUHUN 2 1 1
nepenaun (OFS)
27. |[lomHOCTBIO ONITHYECKHE TPAHCIIOPTHBIE 5 1 1
cetu (OTN)
28. |MHoromepHbie ceTH — Oymyiiee 3 1 1 1
MH()OKOMMYHHKAIIMOHHBIX TEXHOJIOTHHL.
Kypcooii mpoekt 8 8
3a4er 0,2
[loxroroBka K 3K3aMeHY 35,7
DK3aMeH 0,3
Hmozo no oucyuniune: 252 34 | 34 | 68 20 59,8
[Ipumeuanue: JI — nekumm, [13 — mnpaktuueckue 3anatus / cemuHapbl, JIP —

naboparopusle 3aHsaTHs, CPC — camocTodTenbHas paboTa CTyJeHTa.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B S ceMecTpe (ouHas ghopma).
KonngecTBo yacoB

No HaumenoBanue pa3aenos (TeM) A IR Bueayurops
Bcero pabota KCP ast pabora
J | 113 | JIP CPC
1. |BBeaeHue B TEXHOJIOTHU IU(DPOBBIX
ONTUYCCKUX TCICKOMMYHHUKAIIMOHHBIX 3 2 1
cucTeM (CTPYKTYpa ONTHYECKUX CUCTEM
nepeadn)

2. |ludporoii curnaia u 0COOCHHOCTH €ro
HOJTYYESHUS: aITOPUTMBI U METOJIBI
udposoii obpadotku curnanos B OCIT | 10,5 2 2 4 0,5 2
(UKM, AIM, AAIKM u ap.) nuHeiiHOe
Y HEJIMHEIHOe KOAUPOBaHHE

3. |Anroputmsl GOPpMHPOBAHHS KOJIOB,

HanOoJIee MIUPOKO MCIIONIb3YEMBIE B 45 2 0,5 2
npakTtuke BOCII
4. |llne3noxponHast 1EdpoBas Hepapxusi
(PDH). 9 2 2 1 4
5. |Pacuer JUIMHBI pEreHepalioHHOTO 8 2 3 1 5
y4acTKa.
6. |OCHOBBI CETEBBIX TEXHOJIOTHIA. 10 2 2 4 2
7. |Crex npotokomnoB TCP/IP u IP- 10,5 1 1 4 05 4
ajipecars.
8. |OcHoBs Texnosnoruu Ethernet. 6 2 2 2
9. |MapmpyTtuzanus 1 NpoTOKOJIBI 14 1 2 6 5

MapIIpyTH3AIHH.




KonnuecTtBO yacoB

AynuropHas Bneaynuropn
No HaunmenoBanwue pasienoB (Tem) Beero - KCP i o
J | 113 | JIP CPC
10. |OcHOBBI KOMMYTAIMH, TPOMEKYTOUHON
MapIIpyTU3aldH, MOHITHE BUpTYanbHbix | 19,3 2 4 8 0,5 4,8
cereid VLAN.
11. |TexHosoruu pacnpeacnéHHbIX CeTeH
13 2 8 3
WAN, cnucku ynpasiaeHHs JOCTYIIOM.
3a4er 0,2
Hmoeo no oucyuniune: 108 18 | 18 | 36 4 31,8
Paznernsl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 6 cemectpe (ounas ghopma):
KonnuecTBo yacos
AynuropHas BneaynuropH
Ne HaumenoBanue pa3zienos (TeM) Beero . KCP 7 pelfiom
J | 113 | JIP CPC
1. |SDH — urdopmannonHbie CTpYKTYpHI U 7 ) 1 4
CXEMBI IPeoOpa30BaHUH.
2. |lloctpoenue ceteit SDH (ammapatypa 5 2 1 2
OCII ans pa3IUYHBIX YIACTKOB CETH).
3. |CunxpoHM3anUs B IMUPPOBBIX CHCTEMaX
nepeaayn (TakToBast, IIUKIOBAs U
cBepxuukoBast cuaxponusarms B OCII, 3 1 2
OLICHKA IIAPAMETPOB CUCTEMBI
CHHXPOHH3AIINN).
4, |®yHKIUOHATIBHBIC TIEMEHThI
OINITHYECKOW CeTH (METObI MOAYJISIIMU U
JEMOTYJISLIH ONTUYECKON HECYILEH,
CIIEKTpAIbHOE ¥ BPEMEHHOE pa3JieiecHue
OINITHYECKUX CTBOJIOB; MIPUHIIUIIBI 11 2 1 4 1 8
pereHepanyy CUTHaJIOB, OCHOBHBIE Y3IIbI
pereHepaTopoB; ONTHYECKUE
YCUJINTEIIH; ).
5. |OcHOBHBIE AJIEMEHTHI pacyeTa u
o 5 2 1 2
npoektupoBanue cereid SDH
6. [[IpoTOKOIBI B3aUMOAEHUCTBHS MEKITY 6 1 4 1
cersimu [Pv4 u IPv6.
7. |lIpotokon rpannuHoro nuto3a (BGP). 11 2 1
8. |CrpykTypa u peanusarus COBpeMEHHOH 11 ) 8 1
texaonornu MPLS.
9. |BBeneHue B KauecTBO OOCITYKUBAHUS 11 1 8 2
(Qos).
10. |ApxuTeKTypa ONTHYECKHUX CeTei 5 2 1 1 1
nmoctyrna FTTx u PON.
11. |MynbTHIUIEKCUPOBAHHKE C pa3/ieiiCeHHEM 5 1 ) 1 1
o jyinHe BoJHBI (WDM).
12. |Mopnens momex ajisi IPOEKTUPOBAHUS U
otieHKH 3P HEeKTHBHOCTH pabOTHI 6 2 2 2
I'MraGuTHBIX CUCTEM ONTHYECKOW CBSI3U
13. |Kommonentst NG SDH 2 1 1




KonnuecTBo yacos
AynuropHas Bneaynuropn
No HaunmenoBanue pazienoB (Tem) Beero - KCP i o
J | 113 | JIP CPC
14. |Ilopsanok BBOJA B IKCILTyaTaLHIO 5 1 2 2
BOJIOKOHHO-ONTHYECCKHUX JIMHUH CBSI3U
15. |AtMocdepHbie onTHYECKUE THHUT 5 1 1
nepexaun (OFS)
16. |[ToTHOCTBIO ONTHYECKUE TPAHCIIOPTHBIC 5 1 1
cetu (OTN)
17. |MuoromepHsle ceTn — Oyaymiee 3 1 1 1
MH(POKOMMYHHUKAIHOHHBIX TEXHOJIOTHIA.
[ToAroToBKa K 9K3aMEHY 35,7
DKx3ameH 0,3
KypcoBoii mpoekT 8
Hmozo no oucyuniune: 144 16 | 16 | 32 16 28
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KypcoBoe npoekTupoBaHnue: npe1yCMOTPEHO

[IpumepHas TeMaThKa KypCOBBIX IPOEKTOB:
3anmura BOJIC 0T 351eKTpOMarHuTHOTO BIUSIHUA.
[IpoexTrpoBaHue, U3rOTOBICHUE U DKCIIEPUMEHTAIBHOE HCCIEAOBAHUE JJIEMEHTOB
MHTETPAIIBHOW ONTUKH IS TEIEKOMMYHHUKAIIMOHHBIX U CEHCOPHBIX CHCTEM.
[IpoekTrpoBaHrE ONTUYECKUX CETEU CBSI3H.
Pa3paboTka mogonTUMaIbHBIX AITOPUTMOB OOpPabOTKM CUTHAJIOB B OECHPOBOIHBIX
CHUCTEMAX.
Pa3paboTka cTaTHCTHYECKMX MOJENCH A HCCIEeNOBaHMUS IMPOLECCOB 00pabOTKH
CUTHAJIOB B OE€CIIPOBO/IHBIX CUCTEMAX.
[{udpoBbie cucTeMbl YIpaBJI€HUS U KOHTPOJIS.
TenekoMMyHUKalMOHHBIE TEXHOJIOTUU.
N3rorosnenue u uccienoBanre GyHKIMOHAIBHBIX 3JIEMEHTOB ONTUYECKON CETH.
Mertoapl iepegadyn 1 00pabOTKU AUCKPETHBIX CUTHAJIOB.
YucneHHOE  MOJAETMPOBAHME  TEXHOJOTMU  M3TOTOBJICHUS  (DYHKIHMOHAIBHBIX
AJIEMEHTOB ONITUYECKOM CETH.
BoJ10KOHHO-ONITUYECKUE JTMHUU CBS3U.
OCHOBHBIE JIEMEHTHI pacueTa U MPOEKTUPOBAHUE CETEM.
[Topsinok BBOJA B AKCILTYaTallUIO BOJIOKOHHO-ONTUYECKUX JTUHUM CBS3U
[lepenauun ron0COBBIX COOOIIEHUI Uepe3 CeTh C MAKETHOM KOMMYTalueH.
MonenupoBanue (yHKIHMOHUPOBAHUS TEIEKOMMYHUKAIMOHHBIX CHUCTEM.
CnektpanbHas 00paboTKa NEPUOIUUECKUX CUTHAIOB MaJIOW JUIMTETbHOCTH
[IpoekTupoBaHKe 30HOBOW BOJIOKOHHO-ONTHYECKOM JIMHUU CBSI3U
N3rotoBneHne MHTErpaIbHO-ONTUYECKUX pa3BeTBUTeNel s BOJIC
PexoHCTpyKIMs MarucTpaibHBIX JUHUN TOPOACKOHN TenedOHHOM CeTH
3amura 30HOBOW BOJIOKOHHO-ONTHUYECKON JIMHUM CBS3W OT BIMSHUSA BHEIIHUX
AIIEKTPOMArHUTHBIX IOJIEU
IIpoextupoBanne DWDM-ceren cBsA3u
Meroasl pacu€Ta XapaKTEepUCTUK HAIPaBJICHHBIX OTBETBICHUHM Ha OCHOBE
MHTErPAIBHO-ONTUYECKUX BOITHOBOJIOB
[TpoexTupoBaHe rOPOJCKUX CETEH CBSI3U C MpUMeHeHueM obopynosanus CWDM
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HCCJ’ICILOBaHI/Ie OINITUMAJIbHBIX METOJIOB MOAYJIAIIMHU B OIITUICCKUX CUCTEMAxX CBA3U
HccnenoBanue moaenu peain3aliud BUPTYaJIbHbIX YaCTHBIX ceTen

O6pabotka coobmienut B cetsx NGN

Meroabl onucaHusi 1 OCHOBHBIE XapaKTEPUCTUKUA CUTHAJIOB C UMITYJIHLCHO-KOJAOBOM
MOJTYJISALIUEH

HccnenoBanue cucteM TeIEKOMMYHUKAIIMOHHOTO MO3UIIMOHUPOBAHUS C YIaIEHHBIM
MOHUTOPUHTOM

MeTtonpl  peanuzaliMid  MHOTOQIPECHOW MAapIIpyTHU3allUd B TOPOJACKOM  CeTH

rpoBauiepa

VYrpaBieHue u KOHTPOJIb Tpaduka B CETSIX MSITOTO MOKOJICHUS

OCHOBBI TOCTPOCHUSI CUCTEM CUTHaM3auu Ne 7

Pa3paboTtka Meromukm  TectupoBaHus cered PON ¢ wcmojb30BaHHEM
pednexromerpa JDSU MTS 4000

[[InpoxkomnonocHslid 1ocTym Ha ceTsax Tdoll.

Opranuzanus ctpoutenbcrsa BOJIC.
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