AHHOTAITAS
aucuumanasl 51.B.10
«Onrnueckue HHppPoBbie TeJeKOMMYHHKAIHOHHbIE CHCTEMBbI»

O0bem TpyaoeMKkocTH: 7 3aueTHBIX eguHUIT (252 JacoB, U3 HUX — 28 Jaca
ayQUTOPHOM HArpy3KU: JIEKITMOHHEBIX 8 ., MPaKTUYecKuX & u., 1adopaTopHbix 12 1.; 211
yaca caMOCTOATeNbHOI paboThl; (0,5 ©. mpoMeIKyTOYHOI aTTeCTaIH )

Ieas AUCUHMILINHBL:

YueOnas mucrmrrmmHa «OnTtrdeckne Im(pPOBbIE  TeIEKOMMYHUKAIIOHHBIE
CHUCTeMBI» CTaBUT CBOell IleJpl0 W3ydYeHWe, U I[IpUMeHeHHe IM(POBBIX
TeJIeKOMMYHUKAIIOHHBIX TexHoJormii, Takux kak Ethernet, BGP, VoIP, VPN, MPLS,
NG SDH, MSSP/CEPT, RPR, PON, WDM, MPAS, VoIlP wucnomb3yeMbIx B
MYJIbTUCEPBUCHBIX MaruCTPAILHBIX IPOMBIIUIEHHBIX CETSIX CBS3U U CETIX IIPOBaiifiepoB
CIIy’)0, TpUOOpPEeTeHNH YMEHW W HABBIKOB B IIPOSKTUPOBAHUM U COIPOBOXKIESHIN
TeJIEKOMMYHUKAITMOHHBIX CeTell pa3JIMIHOM CIIOXKHOCTH (T.€. BOIIPOCOB MX TeXHIUECKOU
sKcIDTyaTaruii). Kpome Toro, meiplo IMpenojiaBaHus JUCIMIUIMHBL  SIBJISIETCS
O3HAKOMJIEHHE CTYASHTOB C POCCHIICKIMU U MeXIYHAPOIHBIMU CTAHIaPTaMU B OOJIacTH
TEJIeKOMMYHUKAIIIA ¥ [epClIeKTHMBAaMH  Pa3BUTUS  ONTUYECKUX  ITUQPPOBBIX
TEJIEKOMM YHUKAITMOHHBIX CHCTEM.

3agauy JHCHHMILIHHBI

Wmeet 3amady mproOpeTeHUs U 3aKpelUIeHNs 3HAHWI U MPAKTUYeCKUX HABBIKOB B
IIOCTPOGHUM U COIIPOBONIEHUN MYJIbTHCEPBUCHBIX CeTell CBSI3M, Ha OCHOBE OITUYECKUX
IUGPOBEIX TEXHOJIOTMA COBPEMEHHEBIX CeTell CBS3H, YTO SBISIEeTCI HeOOXOIUMON
COCTAaBJIIONIENl 3HAHUI CeTEeBBHIX WH)KEHEPOB OTBEHAIONIMX 3a IIPOEKTHUPOBAHNE,
peamzaliio U MOAJEPRKKY MArucTPabHBIX IIPOMBINUICHHBIX M CeTell IpoBaiifiepoB
CITyKO.

MecTto aucuuniauHsl B ctpykrype OOII BO

Jucrmrommaa «Onrtudeckre 1MAQPOBBIE TeIeKOMMYHUKAITMOHHBIE CHCTEMBD» ITO
HampaiaeHuro noarotoku 11.03.02 NupOoKOMMYHUKAITMOHHBIE TEXHOJIOTUUA U
CHCTeMBI CBs3U (KBanudukarms (creleHs) "OakanaBp”) OTHOCHUTCS K YIeOHOMY IHKITY
b1.B. mucimrmmHaM MORyJis BApUATUBHON YacTU AUCITATLINH.

B nactosmee Bpema B Poccunt NGN cetu BHeIpgroTcs B BUJle OTAEIBHBIX, ITIOAYIAC
BeChbMa HENOXOXHUX JAPYr Ha Jpyra, (PparMeHTOB, BKPAIUIEHHBIX B CYIIECTBYIOIIUE
HallMOHAIbHBIE ceTH MH(pOKOMMYHuKarmii. OJHAaKo, B CKOPOM BpeMeHU HeOOXOIIMO
OyneT mnepexoquTh K ceTaMm FGN B ofmeM ciydae HOpefCcTaBISIONMX CcoOOit
MHOTOMEPHYIO M, KaK IIPABIJIO, MHOIOYPOBHEBYIO C€Th, B KOTOPYIO HHTETPHUPOBAHEI
TPaHCIIOPTHAS CeTh, CeTh CHHXPOHHM3AINM, CeTh CHTHAIM3AMU U JAPyTUe CeTU
MOAAEPKKM TPaHCIIOpTa M JOCTYIA, a TaK K€ CepPBUCHBIE CeTU JJISI COBMECTHOTO
HaWIYYIIM OOpa3oM HAaAeXHOTO, KaueCTBEHHOro U 0Oe30ITacHOrO IIpeoCTaBIIEHUS
PasHOOOPa3HEHIIX YCIIYT IMTOTPEOUTEISIM (TTOTH30BATEIISIM ).

B cBsu ¢ »TmM, Matepuan UCIUIUIMHBI BechbMa OOBEMEH, U CIOXKEH B
TIOHIMAaHUI, a TaK JXe CJIIOXKHA 1 MeXXINCIUIUINHAPHAS CBS3b.

Tak, mng ocBoeHus, Oe3yCIOBHO, HYXHO VCIIEIITHOE OCBOEHHe IIeJIOr0 psjia
muciumH: «O0Imas Teopusd CBI3U», «DJIeKTPOMAarHUTHBIE ITONS M BOJHBI», «Teopud
nHbOpPMAlI M KOAWPOBaHMI», «OCHOBBI IIOCTPOEHMI MH(POKOMMYHUKAIIOHHEIX
cucTeM U ceTell», «Pusuka», «MaTemaTmdeckuil aHamus». [Ipm 3ToM B IUCIMILINHE
JacTAMU PacCMaTPUBAIOTCA BOIIPOCHI paccMaTpuBaeMBle, 3adacTyl0 B HEMHOIO
OTIIMYHOM Ppakypca B IIapajlIelbHO BEOOMBIX [IUCLIIIIMHAX. B cBI3M ¢ 3TuM, B



IOUCLIMITIIHE B OCHOBHOM 3aTpPariBaroOTCA Ta, YacTh CMEXHBIX TeM, KOTOpas HeoOXOommMa
UL TEOPeTUYECKOro M IPaKTUYEeCKOrOo OCBOEHIsS OCHOBHOIO MaTrepHaja, a TaK XKe
HENOCPEeACTBEHHO MOET HCIOMb30BaHHE YCBAHMBAeMOIO MaTepHalla Ha IapajUlebHO
IIPOBOAMMBIX IOUCLIMIIIMHAX, TaKUM OOpa3oM OCYIIEeCTBISeTCS BauMOIeiicTBUe (K
IIpUMepy HCIOIB3YIOTCS 3HAHUSI ONTUYeCKUX KaOelbHBIX I1apaMeTpOoB, CBOMCTB M IX
pacueTa 13 MUCLIMIUINHEI «ONTHYeCKNe HAIIPaBIISIOIIEe CPeIbl»).

Jucimmiiza ¢GopMHpyeT caMOLleHHBIe KOHEeYHBIe 3HAHMS H IIPaKkTHYecKue
HaBBIKI HEOOXO[WIMBbIE B IIOCTPOGHMN M CONPOBOXKASHUN TPAHCIIOPTHBIX W CeTel
OOCTyIa, HAa OCHOBE ONTHYECKHX IM(PPOBBEIX TEXHOIOIHil, a TaK XKe II03BOJIIeT
HCIIONIb30BAaTh 3TH 3HAHUA [UI1 M3yYeHHSI KaK IIapajulelIbHO MPOBOIMMBIX AMCIUILINH,
TaK U IPHUCTYIUTh K M3YYEHUIO CIEAYIOMMX ANCLIMIUIMH: «MeTpOoJIOrusa B ONTHUYECKUX
TEJIeKOMMYHUKAIMOHHBIX ~ cHcTeMax», «CeTu CBSI3M U CHCTEMBl KOMMYTAITII»,
«IIpoexTrpoBanme, cTpouTenbcTBO M 3Kcimryatarua BOJIC», «Cucremel m cetn
onTHIecKoll cBa3M», «ONTHYEcKre CHCTeMBI Iepefadll U oOpadoTKH MHQOpPMAIII»,
«MmukponporieccopHasd TexXHHMKa B  ONTUYECKHX CHCTeMax CBI3M», «OCHOBEI
KOMMYHUKAITUI B HAYyIHO-TeXHUUECKOI chepe».

TpeboBaHusI K YPOBHIO 0CBOEHHSI THCIUTILTHHBI
Wzyuenne naHHON y4eOHON AUCIIUIIINHEL HAIIPAaBIIeHO Ha (POPMHUPOBAHIE Y
obyuarormmxcsa npogeccuonanvhvix xommnetenimi: OITK-4, OIIK-5; TIK-5, TIK-27

No | UHpekc | CopmepxaHue B pesynbrare uzy4eHus y4eOHOH JUCIIATUIMHBL
IL.IT | KOMIIET KOMIIETEHITHH 06y11a10m;piec51 JOIIKHEIL
EHITHHM | (MIIH e& JacTH) 3HATh YMeTh BJAAETh
1. | OIIK-4 | crioco6HOCTRIO OrnepaljHOHHY 10 CHCTEMY ycTaHaBJIHBaTh H HaBbIKaMH
HMETh HaBbIKH 10S ¢upmbt Cisco. Ctek TIOAAEPAHBAaTh €aMOC TOATEIBHO
camocToATeIbHOH | mipotokosos TCP/IP CETH CPEHHX 1 paboThI 110
paboTsl Ha IIpoTOKOJBI IPaHHTHOTO TIPEATIPHATHI, TIp OEKTHP OBaHH
KOMIIBIOTEPE H B nuio3a BGP. AcriekTsl HMEIOIITHX 10 H pa3paboTke
KOMITBIOTEPHBIX KOH(HTYpHp OBaHHA TIOIKITIOUEHHE K KOMITBIOTEPHBIX
CETAX, BHPTY aJIbHbIX Hac THBIX r00anbHBIM KOpPIOPAaTHBHBIX
OCYIECTBJIATD cereri VPN. CTpyKTypy H CETAM, ceTel MaJIoro H
KOMITBIOTEPHOE 3Tarlbl peamH3aLHH KOH(HIypHpPOBaTh | cpefjHero
MOZENHPOBaHHE COBp eMEHHOH TEXHOJIOTHH obopy/ioBaHHe. pasMepa,
YCTPOHCTB, MPLS. MeTompt OcyuecTBIATD OCYIECTBIATD
CHCTEM H yrpasieHHA ceTbio SDH. TIOHCK H KOMITBIOTEPHOE
TIPOLIECCOB C ycTpaHeHHe MOJEHPOBaHHE,
HCTIONE3 OBaHHEM HeHcIpaBHOC TeH, CHCTEM H
YHHBEp CANTBHBIX TIOBBICHTh TIPOLIECCOB €
T1aKETOB HaZIeKHOCTh H HCTIONB30BaHHEM
TIPHKJIATHBIX TOTOBHOCTh YHHBepPCaTbHbIX
KOMITBIOTEPHBIX TIEKETHBIX ceTeH [1aKETOB
TIPOTP aMM repefaud JaHHBIX | [PHKIIAHbIX
KOMITBIOTEPHBIX
nporpamm GNS3
H PacketTracer.
2. | OIIK-5 | crmoco6HOCTBIO TIpHHLIAITEI M cTaHAAPTHI pasbHpaThea ¢ Haspixamu
HCIIOJIE3 0BATh TIOCTP OEHHA OIMHCAHHAMH royioopa
HOPMATHBHYIO H TeJIEKOMMY HHKAL THOHHBIX HacTPOEK, 00opy/I0BaHHA H
[IpaBOBYIO CHCTEM pPa3JIMYHbIX THITOB H | peKoMeHAaLi H pacuéra BOJIC
TOKYMEHTALRHIO, pacrip efieTeHHA TIOCTPOEHHI ceTell | coriacHO
XapaKTepHylo WA | HHDOPMALMH B CETAX CBASH | Ha OFHHM k3 HOPMAaTHBHOF
obnacH (ApXHTeKTypa OITHYECKON | MHpOBBIX T OKyMEHTALHH.
HH(}OKOMMYHHKaL] | TpaHCIIOPTHOH ceTH. HHOCTPAHHBIX Bragets
HOHHBIX CucTeMbI TTepBHYHOTO S3BIKOB. TOTOBHOCTBIO




Ne | UHzpeke | CogmepikaHue B pesymnprare H3ydeHHs y4eOHOM THCIIMIDTHHEL
ILIT | KOMIIET KOMIIET CHIIHH o6yqaroumeo,q JOIIEHBL
CHITHH (HJIH eé qac’m) 3HATH YMETh BJIAJETh
TEXHOJIOTHH H rpyrroobpazopaHisa PDH. COfEHCTBOBaTh H3y4aTh HAYUHO-
CHCTEM CBA3H Crek npotokosioB TCP/IP 1 | pHenpenHio TEXHHUECKY 10

IP-agpecaipia. CeTeBble I1€p CIIEK THBHBIX HH(}OpMALHIO,
rpotokosel [Pv4, IPv6, TEXHOJIOTHH H OTeUeCTBEHHBIH
RARP, DHCP, BOOTP, cTaHHap TOB. H 3apyOeHBII
ARP, TCP, UDP, ICMP, OINBIT I10
HDLC, STP u apyrHe, BHEJIPEHHIO,
BIUTIOUaA CJTyKObI DNS, paspaboTke H
FTP, TFTP, http, SMTP, 00CITyKHBAHHIO
SNMP, telnet. ITpobnemMsl CHCTEM H
YIIpaBJIeHHA B CEPBHCAX CPENCTB CBA3H
CBA3H. APXHTEKTY Py
TP OTOKOJIOB YTIPABJIEHHH,
CITHCKH YIIpaBJIeHHA
noctyriom ACLs.
TIpHHIpIIBI Map HIPY TH3ALAH
H TIPOTOKOJIbI
mapmpyTizaipH RIP,
OSPF, EIGRP,
cratHueckrid. [TonaTre
BHpTyanbHbIX ceTeld VLAN.
TexHonoruu
pacrip efieéHHbIX ceTei
WAN. SDH -
MH(OpMALHOHHbIE
CTPYKTYPBI H CXEMBI
I €o0p a30BaHHIA.
Tloctpoenne ceteid SDH.
ApPXHUTEKTYpa OINTHYECKHX
ceteil goctyra FTTx 1
PON.
MynbTHITIEKCHPOBAaHHE C
pazfieneHHeM 10 JUTHHE
BOJIHBI (WDM). I'HOpHyHbIe
OTDM 1 WDM cHcTEMEL.
Kowronents: NG SDH
(GFP, VCAT, LCAS).
Texnonorua RPR:
Toronorka, MAC ypoBeHb,
MBYUeHHE TOTOJIOTHH H
3all{Ta, YIIp aBlIeHHe
rojiocoi 1 Qos, anropyUT™
cIIpaBeIMBOro JIOCTYIIA.
ATMocepHbIe ONITHYECKHE
JIHHHH TlepeyiadH.)

3. | TIK-5 Cr10COOHOCThIO [P OTrpecCHBHBIE METONbI KOH(HTYPHPOBaTh OCHOBHBIMH
TIPOBONIHTH TEXHHYECKOH SKCIUIyaTallHH | TEKEKOMMYHHKALIHO | CITocodaMH
paboTsI 10 CHCTEM H YCTPOHCTB CBA3H HHOe Oopy/ioBaHHe, | IpeZoTBpaNleHHA
YIIpaBJIEHHIO (OrepallMOHHY 10 CHCTEMY TaKeTHOH Mepefiay | ceTeBBIX YIPO3;
TIOTOKAMH 10S ¢upmmbr Cisco. JIAHHBIX (PHPMBbI HagbIkaMH
Tpadiia Ha ceTH IIp OTOKOINBI P AHHYHOTO Cisco. YIpaBleHHA

nuiroza BGP. AcriexTsl OcymecTBIATL TIOTOKaMH
KOH(HIYpHPOBaHHA TIOHCK H [1aKeTHOT'O

BHP TYJIBHBIX YaCTHBIX ycTpaHeHHe TpadHka B ceTAX
ceTell VPN. CTpyKkTYpy H HeHCIIpaBHOCTEH. Ha base

STarbl peaaHsaliH Crangap THEIMH o6opynoBaHHA
COBPEMEHHOH TEXHOIOTHH MeToHaMH chéMa Cisco.

MPLS. Metozn! CTATHCTKH I10 CI10cOGHOCTRIO
yripaBJaeHHA ceThio QoS.) P A3JTHYHBIM HaxXOHTh




HOHHBIX 00bEKTOB

@yHKI[HOHAJIBHbIE

3JIEMEHTBI OITTHYECKOH CeTH.

AKTHBHbI€ TEXHOIOTHH
OITTHYECKOTO JIOCTYTIA.
TexXHOMOrHH I1ac CHBHBIX
OITTHUECKHX CeTel.

My b THITJIEKCHP OBaHHE C
pasAeNeHHeM T10 JTHHE
BOJIHBIL.)

COBpeMeEHHbIE H
TIepCrIeKTHBHbIE
HATIpaBJIEHHA Pa3BHTHA
TeJIEKOMMY HHK Al [AOHHBIX
cereil H chcteMm (ClieHapHid
Pa3BHTHA TP aHCTIOPTHOH
HH(PACTPYKTYPhI

oriepatopoB. CTPYKTYpY H
3Tarbl peaaH3alHH

COBpPEMEHHOH TeXHOJIOTHH
MPLS.

My b THITJIEKCHP OBaHHE C
pasAeleHHeM T10 JTHHE
BOJHBI (WDM). I'HOpHHbIE
OTDM 1 WDM cHCTEMEI.
KownmmoneHts: NG SDH
(GFP, VCAT, LCAS).
Texrionorua RPR.)

TTaKeTHOH Tep efatH
TTAHHbIX .

coGupaTh H
AHaJIH3HP OBAaTh
HH(}OPMALIHIO IJIA
(hopMHpOBAHHA
HCXOJTHBIX JAHHBIX
IUIA Op raHH3aLIHH
pabomwix MecT,
OCHallleHHe,
CPENCTB H
0BopyIoBaHHA
HH( OKOMMY HHKALTH
OHHBIX 00bEKTOB.
coGupaTh H
AHaJIH3HP OBaTh
HMH(OPMALIHIO 11
(hopMHpOBaHHA
HCXOJTHBIX JJAHHBIX
i

TP 0EKTHPOBAHHA
CPEeAcTB H ceTei
CBA3H H HX
3JIEMEHTOB.

Ne | Unupmexc | CopepxxaHue B pesynbrare H3yueHHS YueOHON JTHCIMIUTHHEL
ILII | KOMIIET | KOMIISTCHIHI oﬁyqazoumeo,q JOJTDKHBL
EHIMI | (IUIM €€ JacTH) 3HATH YMETh BJIageTh
IIp OTaKOJIaM OpraHI3aLHOHHO
repefayuH JaHHbIX ¢ | -yIpaBJIeHYeCKHE
TEIEKOMMYHHKALIM | PELIEHH:A B
OHHOTO HeCTaHAAPTHBIX
o0opyI0BaHHA H CHTYaLHAX
€ro aHaJIH3.
4. | TIK-27 Cr10co0HOC ThIO 0c00EHHOCTH TepeaatH YCTaHABJIMBATh H HaBbIKaMH
OpraHH30BbIBATh Pa3IHUHBIX CHIHAJIOB I10 TI0IEPKHBATD CaMOC TOATEIILHO
paboure mecTa, KaHaIaM H Tp aKTam CETH Cp EAHHX i paboTeI 10
HX TEXHHYECKOE TEJIEKOMMY HHIKALHMOHHBIX TP €T IPHATHH, TIP OEKTHP OBAHH
OCHAII[EHHE, cHcTeM (PasHoOCTHBIE HMEIOLIHX 10 1 pazpaboTie
pa3sMelleHHE MeTofIbI (hOPMHPOBAaHHA TIO[RUTIOUEHHE K TEMEKOMMYHHKAL]
CPEACTB H M poBOro cHrHajNa. roGanbHBIM CETAM, | HOHHBIX
obopyoBaHHA JIHeHHbIE H CTBIKOBBIE KOHQHI'YPHPOBATh KOPIIOPaTHBHBIX
HH()OKOMMYHHKAL] | KOJibI 000pY/I0BaHHA. obopy/ioBaHHe ceTeH MaJloro H

Cp €7IHETO
pa3mepa.
Hasblixanvu
rionGopa
00opynoBaHHA U
pacuéra BOJIC.
Bnagets
FOTOBHOCTBIO
H3y4aTh HAYTHO-
TEXHHYECKY 10
HH( OPMALTHIO,
OTEUECTBEHHBIH
H 3apyOeKHbIH
OITBIT I10
BHEJIPEHHIO,
paspaboTke H
00CITy;KHBaHHIO
CHCTEM H
CPEJICTB CBAZH.

OcHoBHbIe pa3iebl JUCHHILIHHBI
PasJiens! (TeMbl) JUCIUITIHHEL, H3y4aeMble Ha 3-M Kypce (3aounas popma):

Komiuectro yacoB
No HanmveHoBaHue pa3ierioB (TeM) Ayjutopras  (BreayIHIODHA
Bcero pabora s pabora
J | II3 | JIP CPC

1. |BBepeHHe B TeXHOIOI'HH IU(POBBIX

ONTHYECKIX TeJIeKOMMYHIKAIHOHHBIX 6 1 5

CHCTEM (CTPYKTYpa ONTHUECKHX CHCTEM

TIepeiatm)




HarmeHoBaHIE pa3AeioB (TeM)

KomiecTBo yacoB

Beero

AymiTopHas

pabora

BHeaymiropHa
s1 pabora

JI

I13

JIP

CEC

ITu¢porolt CHTHAT H OCOOEHHOCTH €T0
TIONYYEHH: QITOPHTMbI H MeTOBI
mmdporoit o6padorku cHrHatoR B OCII
(MKM, AIM, AIIMKM u ap.) JHeHHOe
H HeTHHeHHOe KOJHpPOBaHIe

10

ANTOPHTMEL ()OPMHPOBAHIL KOZOB,
HanOoIee IHPOKO HCIIONb3yeMbIE B
npakrHre BOCII

[TneznoxpoHHas M poBast HepapxHA
(PDH).

11

10

PacueT IHHEI pereHepariHoOHHOT O
yUacTKa.

12

10

OCHOBEI CETEBEIX TEXHOIOTHI.

11

10

Crex niporokonor TCP/IP u IP-
aJipecars.

12

10

oo

OcHoBH TexHOIorHH Ethernet.

MapIpyTH3anHsI H ITPOTOKOIEI
MAapIIPYTH3AIHH.

12

[ el N S I ]

10

10.

OCHOBBI KOMMYTAITHH, IIPOMeKYTOUHOH

MApITPYTH3aIHH, TTOHATHE BHPTYAhHbIX
cereil VLAN.

12

10

I1.

TexXHOIOIHH pacIpefelEHHEIX ceTeH
WAN, CIMCKH YIIPaBIeHHs JOCTYIIOM.

12

10

12

SDH - mH(pOpMAIMOHHEIE CTPYKTYPHEL H
CXeMEI Tpeo0pa3OBaHHIL.

10

13,

IToctpoerme cetett SDH (ammaparypa
OCII pjis pa3MHUHBIX YUaCTKOB CETH).

14.

CHHXPOHM3AIHA B IH(QPOBEIX CHCTEMAX
Iepefaq (TaKToBad, IHKIOBAL H
CBEPXIMKIOBaA cHHXpoHm3anus B OCII,
OLIEHKA ITapaMeTPOB CHCTEMEI
CHHXPOHH3ALIHH ).

13:

OYHKI[HOHAIBHEIE 31eMEHTEL
OIITHYECKOH CeTH (METOIEI MOAYIIAIHH H
JeMOIYIIAIHH OIITHUECKOH HeCyIleH,
CIIEKTPAIBHOE H BpeMEHHOE pa3/ielleHHe
OIITHUECKHX CTBOIIOR; IIPHHI[HITEI
PereHepaliy CHTHAIIOB, OCHOBHEIE Y3JIbI
PereHepaTopoR; OITHUECKHE
YCIIIHTENH; ).

12

10

16.

OCHOBHEIE JMEMEHTEL pacueTa H
TpoeKTHpoBaHme ceTeit SDH

18.

ITporoxon rpammuHoro nmo3a (BGP).

19,

CIpyKTypa I pealm3aifid COBpeMeHHOMH
TexHonorm MPLS.

D] D

21,

APXHUTEKTypa ONTHYECKHX CETeM
moctyna FTTx 1 PON.

22,

MynIpTHIDIEKCHPOBAHHUE C Pa3fielleHHeM
110 JymiHe BOTHEL (WDM).

23.

Moygens momMex M IPOEK THPOBAHIS H
oleHKH 3] eKTHRHOCTH PaboTH
I"'HTaGHTHEIX CHCTEM ONTHYECKOI CBARH




KomiriecTBo 4acoB
Ne HarmeHoBaHIE pa3AeioB (TeM) AYIIopHES BHanﬂi{Tc’pHa
Bcero pabora s1 pabora
JL. | I3 | JIP CPC
24. |Kommorente: NG SDH 3 1 4
25. |llopsamok BBOMA B aKanIyaTaluon 5 5
BOJIOKOHHO-OIITHYE CKHX JIHHHH CBI3H
26. |AtMocdepHBIe ONTHUECKHE JIHHIHI 3 3
nepegaun (OFS)
Hmoeo no oucyuniune: 203 8 8 12 175
[Ipumevanue: JI — nexkumm, [I3 — mnpakrnueckme 3aHaTHd / ceMuHapel, JIP —

maboparopHbie 3aHaTHA, CPC — camocTOosSTENbHAs padoTa CTYACHTA.

&

2.
10.
11;

12,
13.
14.
15,
16.
L7
18.
19.
20.
21.

22.
3

KypcoBoe npoexrupoBaHue: IIpeyCMOTPEHO
[IprmvepHas TeMaTHKa KypCOBBIX IIPOEKTOB:

OpraHnzaiys KOPHIOPAaTUBHEIX ceTell Iepefady JaHHBIX C HCIOJIB30BaHHEM
MHOTOMOJIOBBIX OIITHYECKHX BOJIOKOH HOBOT'O ITOKOJIEHU S
3ammra WHPOpPMAIWN B BOJIOKOHHO-ONTHYECKUX CeTIX IIyTéM KBAHTOBOIO
g pOBaHUT
W3amepenns obpatueix otpaxkenuii 8 BOJIC
IIpoexTupoBaHrie MarucTpalibHON BOJOKOHHO-ONTUYECKON IJMHUN CBA3U L
opranm3armu GyHKImoHpoBaHusg obopyaopanmsa [IAO MTC
[IprHITMITEL TTOMEXOYCTONYMBOTO KOIUPOBAHUS M METO/IBI OLICHKH 3(dekTnBHOCTH
NIPUMEHEeHN] IMKINYeCKIX KOJIOB
OnTHyeckye JaTINKY B aBTOMATU3UPOBAHHEBIX CHUCTeMax yIIPaBIIeHNS
H3rorosneHne KaHAJIBHBIX BOJTHOBOJOB B CTEKJIAX
W3rotoBneHne 5I€MEHTOB HMHTEI'PAIBHON ONTHUKH — 3IeKTPOCTUMYIMPOBAHHOMN
MUTpaliell HOHOB
Opranuzarms yeayr cereii FITH ¢ ucnnonmpzopanuem cetu FI'TB
MeToaB!I IIPOITYCKHOI CITOCOOHOCTH HEIIPePhIBHEIX KAHAIIOB CBSI3H
Ananms 5 PeKTUBHOCTH [1aKeTOB IIpOrpaMM MOJIeTIPOBAHU L
MH(OKOMMYHIKAIIOHHEIX ceTell
HccnenoBaHue — CIIEKTPAIBHBIX W aBTOKOPPEJISIIMOHHBIX  XapaKTEPUCTHK
(ha30MaHUITY IMPOBAHHEIX IITPOKOITOIIOCHBIX CUTHATIOB
Opranuzarus ceteit aboHeHTckoro joctyna FITB B MukpopaifoHax HacTHOTO
XIIOTO CeKTopa
HccnenoBaHue U aHaMI3 OCHOBHBIX TEXHHYECKUX XAPaKTEePUCTUK ONTHYECKUX
TPaHCIIOPTHEIX ceTel cBiI3U
PaspaGoTka MeTOAWKHM  TeCTHPOBAHMSI  ONTHYECKUX  IIapaMeTpoB  CceTel
abonenTckoro goctyra FTTH
Kprmtorpaduteckrie MeTOME! 3alUTH MHGOPMAITUX B TeJIEKOMMYHUKAITASIX
IIpoexTupoBanue kpocc-koMmmyTaTopa Ha Arduino
MogenupoBanue B cpene OptiSystem ycTpolcTB MOAYIIAIMY OIITUYECKON HecyIei
IP Temedorma B ceTsax HOBOro rmokonenus NGN
ITudposere TparcrioptHEle ceTin SDH
CpaBHUTeNPHBI  aHAIM3 BOBMOXHOCTEH  CHCTeM  VYIIpaBIeHWS  T[HOKUMI
MyIbTUAIDIeKcopamu T
Sarmra BOJIC oT 31eKTpOMarEiTHOT O BIIMITHIIS.

IIpoexTupoBaHNe, M3rOTOBIIEHNE 1 3KCIIEPIMEHTAIbHOE MCCIedOBaHNe 3II€MEHTOB

VHTErPANIbHON ONTUKY JJI1 TeJIEKOMMYHIKAIIIOHHBIX 11 CBHCOPHBIX CHCTEM.
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1.

IIpoexTHpoOBaHNe ONTUYECKUX ceTell CBSI3U.

Pazpaborka momoNTUMANbHBEIX AlITOPUTMOB 00pabOTKU CHTHANOB B OECIIPOBOMHBIX
cHCTeMax.

Pazpabotka craTHCTHYeCKMX MOJeneil AN HCCIeOOBaHUSI IIPOILIecCOB 0OpaboTKu
CUT'HAJIOB B O€CITPOBOIHBIX CHCTEMaX.

ITndpoBrie cuCTeMBI YIIPaBJIeHUSI 1 KOHTPOJIA.

TenmexoMMyHUKAIIOHHEIE TEXHOIOI M.

HzrorosneHne u nccaeqoBaHle PyHKIFIOHATLHBIX 31€MEHTOB OIITUYECKOM CeTH.
MeTozs! nepefayn 1 oOpabOTKU IUCKPETHBIX CUTHAJIOB.

UricieHHOe  MOZETHpPOBAaHHE  TEXHOJNIOTMU  W3TOTOBJIEHUS  (PYHKIIMOHAIBHBIX
5JIEMEHTOB OITUYECKON CeTH.

BosokoHHO-ONITUYeCKNe JITHIH CBSI3HU.

OcCHOBHEI€ 3/IeMeHTHI pacdeTa 1 IIPOeKTUPOBaHNe CeTell.

Ilopsimok BBOZA B SKCILIyaTAIIIO BOJIOKOHHO-OIITHIECKUX JIMHUIN CBSI3HU

[Tepematm roxo0CcoOBBIX COOOIIEHMIA Yepe3 CeTh C ITAaKeTHOIH KOMMYTaITHei.
MonemipoBane (pyHKIIMOHIPOBAHUS TeJIeKOMM YHUKAIIOHHBIX CHCTEM.
CrexTpaybHas 06paboTka MepuoaUIecKIX CUTHAIOB MaJIOH ITHTEIbHOCTH
IIpoexTrpoBaHue 30HOBON BOIOKOHHO-OIITHYECKON JIMHIN CBSI3H

WzrorosneHne MHTerpalbHO-ONTHYECKNX pa3zBeTsuTenei aig BOJIC
PexoHCTpyKImIS MarucTpaibHBIX JIMHUI TOPOICKOI TelepOHHOI ceTn

3ammura 30HOBOM BOJIOKOHHO-ONTUYECKOH JIMHMM CBSI3M OT BIMSHUS BHENIHUX
5MIEKTPOMAarHUTHEIX IToJel

IIpoextuposanne DWDM-ceteii cBsa3u

Mertonsl  pacuéTa XapaKTepUCTHK HAlIpPaBIIEHHBIX OTBETBJIEHUM Ha OCHOBE
HMHTer pajbHO-OIITHYECKUX BOITHOBOIOB

[IpoexTrpoBaHMe TOPOICKUX CETell CBSI3U ¢ IIpuMeHeHreM obopyaosanus CWDM
HccnenoBanye OTUMAIBHBIX METOIOB MOIYJISAIINM B OIITUYIECKUX CUCTEMAaX CBS3H
Hccnenosanre MozieN pealn3aliiil BUPTYalIbHBIX YaCTHEIX ceTell

O6paboTka coobrmenmii B ceTsx NGN

Mertonpl onmcaHusd U OCHOBHBIE XapaKTepUCTHKU CUTHAJIOB C MMITYJIBECHO-KOIOBOM
MO JIAIIIeN

HccinenoBanue cucTeM TeJIeKOMMYHUKAITMOHHOTO ITO3UIIMOHUPOBAHUS ¢ YAATIEHHBIM
MOHUTOPHUHT OM

Metonpl  peaymzalii  MHOTOA[IPECHON MAapHIpyTH3allid B TOPOACKOM  ceTH
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