AHHOTAIUA
mucouminael 51.B.06
«Ontuyeckue HUPpPoOBbIE TETEKOMMYHUKAIIUOHHbIE CHCTEMBbD)

O0beM TpyaoemkocTu: 9 3auetHbie equnuil (324 vaca, u3 Hux — 34,7 yaca KOHTaKTHOM
Harpysk, 277 — CaMOCTOSATEIBHOM paboTHhI).

Ileab ocBoeHUs1 AMCHMIIIMHBI

VYyeOnass aucuuruimHa «OnTuyeckue HUQPPOBbIE TEIEKOMMYHHKAIIMOHHBIE CHCTEMBI»
CTaBUT CBOEH IIeNbI0: M3y4YCHHE, M MPHUMEHEHHE UU(QPOBBIX TEJICKOMMYHUKAIIMOHHBIX
texHonorui, Takux kak Ethernet, BGP, VoIP, VPN, MPLS, NG SDH, MSSP/CEPT, RPR, PON,
WDM, MPAS, VoIP wucnons3yeMbIx B MYyJIbTHCEPBUCHBIX MAaruCTPajJbHBIX MPOMBIIUICHHBIX
CeTSIX CBA3M UM CETAX MpoBaiiiepoB Ciayxk0, NpUOOpETEHMH YMEHHH U HaBBIKOB B
IIPOEKTUPOBAHUU U COIPOBOXKJIEHUU TEJIEKOMMYHUKAIIMOHHBIX CETE€H pPAa3JIMYHOU CII0KHOCTU
(T.e. BONPOCOB WX TEXHUYECKOW HKCIuTyaTanuu). Kpome TOro, ueibpl0 MpernojaBaHUs
JUCLUIUIMHBL  ABJIIETCS O3HAKOMJIEHHWE CTYACHTOB C POCCHUICKMMU M MEXIyHapOJHBIMU
CTaHJapTaMu B O00JIACTH TEIEKOMMYHUKALUA ¥ TEPCIEeKTUBAMH PAa3BUTHS ONTHUECKUX
U (POBBIX TEIEKOMMYHUKALMOHHBIX CUCTEM.

3agauu AUCHUILIMHBI

Nwmeer 3amauy npuoOpeTeHUss U 3aKpeIUIeHUS 3HAHUM M IPAKTUUECKUX HAaBBIKOB B
MOCTPOCHUHU U CONPOBOXKIECHUU MYJIBTHCEPBUCHBIX CETE€H CBS3M, HAa OCHOBE ONTHYECKHX
U(PPOBBIX TEXHOJIOTUH COBPEMEHHBIX CETEH CBSI3M, UTO SBISETCS HEOOXOAUMOM COCTABIISIFOIICH
3HAHUU CETEeBBIX HMHKEHEPOB, OTBEUAIOIIMUX 3a MPOCKTHUPOBAHUE, PEAU3ALUI0 U TOIIACPKKY
MarucTpajibHbIX IPOMBIIIJIEHHBIX U CETEH MpOBaiiiepoB CIyxk0.

MecTo ucuunIuHbl (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/1bHOM NPOrpaMMbl

Juctumumza «OnTtryeckue nu@poBbie TeIeKOMMYHUKAITMOHHBIE CUCTEMBD» OTHOCHUTCS K
dopmupyeMoii ydacTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHMH wactu brnoka 1 "lucrumiuHbl
(Momynu)" ydeOHOro mmiaHa. B cooTBercTBMM ¢ paboyuM Y4YeOHBIM IUIAHOM JUCHUILIINHA
u3yyaercs Ha 3-M Kypce 1Mo ouHoi ¢opme oOydeHus. Buja mpoMexyTOdHOH aTTecTaluu: B
MSATOM CEMECTPE — 3a4eT, a B ILIECTOM — dK3aMeH.

B nacrosmee Bpemst B Poccun NGN cetn peann3oBaHbl B BUJE OTIENbHBIX, I10J4acC
BECbMa HEMOXOXKMX Jpyr Ha Jpyra, (parMeHToB, BKpAIUIEHHBIX B CYIIECTBYIOLIUE
HallMOHAJIbHbIE ceTH MH(pOKOMMYHUKaluil. OHaKo, B HACTOSIIMII MOMEHT BECbMa MEUIEHHBIM
TEMIIOM, HO BCE€ ke mpoucxoiut nepexona k cersM FGN, B o0meM ciydae nmpeacTaBiIsIFOIINX
co0Ol MHOTOMEpHYIO W, KaK MpaBWJIO, MHOTOYPOBHEBYIO CETh, B KOTOPYIO HHTETPHUPOBAHbBI
TPaHCIIOPTHAs CETh, CE€Th CHUHXPOHHM3ALMH, CETb CUTHAIM3AIMU M JAPYTUE€ CETH MOIACPKKU
TPaHCIOPTa U JOCTYyINa, a TAaKXXe CEPBUCHBIE CETU I COBMECTHOIO HAWJIy4IIUM 0Opa3oM
HAJIe)KHOT0, KayeCTBEHHOIO0 M 0€30MacHOro MpeAoCTaBICHHUS pa3HOOOpa3sHEMIIuX yciayr
HOTPEOUTENAM (IIOJTB30BATEIISIM).

B cBs3u ¢ aTHM, MaTepuan AUCHMIUIMHBI BecbMa OOBEMEH, U CIOKEH B NMOHMMAHUH, a
TaK)KE CJI0’KHA U MEXIMCLUIUIMHAPHAS CBSI3b.

Tax, nis ocBoeHUs1, 0€3yCIOBHO, HY>KHO YCIEIIHOE OCBOCHHE LIEJIOr0 psiia AUCIMILINH:
«O0mas Teopusi CBS3W», «IJIEKTPOMArHUTHbIE MOJS M BOJHBIY, «Teopus uHbopManuu u
KOAUPOBaHUM», «OCHOBBI MOCTPOCHUSI NH(POKOMMYHUKAIIMOHHBIX CUCTEM M ceTeily, «Pu3nkay,
«Marematnueckuii aHanus». [Ipy 5TOM B JUCHUIUIMHE YacTSMH PacCMaTpPUBAIOTCS BOIIPOCHI
paccMaTpuBaeMble, 3a4acTyl0 B HEMHOrO0 OTJIMYHOM pakKypca B MapajjIeIbHO BEIOMBIX
JUCLUIUINHAX. B CBS3M € 3TUM, B IUCLUUIUIMHE B OCHOBHOM 3aTPAaruBarOTCs Ta, YaCTh CMEXKHBIX
TE€M, KOTOpass HeoOXOoAMMa JUIsi TEOPETUYECKOTr0 M MPAKTUYECKOrO0 OCBOECHHS OCHOBHOI'O
MaTepuana, a TaKKe HEMOCPEICTBEHHO HIET MCIIOJIB30BAHME YCBAMBAEMOI'O MaTepuana Ha
napajuieIbHO MPOBOJAUMBIX JTHUCHUIUIMHAX, TAKUM 00pa30M OCYIIECTBISETCS B3aUMOJeCcTBHE (K
pUMEPY, UCTIOIB3YIOTCS 3HAHUS ONTHYECKUX KaOETbHBIX MTapaMeTPOB, CBOMCTB U UX pacyera u3
quciuiuinH - «ONTHYEeCKUEe HANpaBisIONIMe Cpelbl», M Ha 000poT s AUCLHUILIMHBI
«CTpyKTypUpOBaHHbIE KaOETbHBIE CUCTEMBI»).



JucuuruinHa (QOpMUPYET CaMOLIEHHBIE KOHEYHbBIE 3HAHUS M IPAKTHYECKHE HABBIKH
HE00XO/UMBbIE B MOCTPOEHUM U CONPOBOXKICHUM TPAHCIIOPTHBIX U CETeil JocTyna, Ha OCHOBE
ONTUYECKUX LU(PPOBBIX TEXHOJOTHH, a TaK € IO3BOJISET HCIOIb30BAaTh STH 3HAHUS IS
U3y4eHMs] KaK IapajljieIbHO IPOBOJUMBIX JUCHMIUIMH, TaK M MPUCTYNIUTh K H3YYEHUIO
CIEIYIOINX IUCHUIUIMH: «MeTposjoruss B ONTHYECKUX TEJIEKOMMYHUKAIIMOHHBIX CHCTEMax»,
«CeTn CBA3M M CHUCTEMbl KOMMYyTauum», «IIpoekTupoBaHue, CTPOUTENLCTBO M IKCILIyaTallUs
BOJIC», «CucTeMsbl U CETH ONTHYECKON CBSA3M», «ONTHYECKHE CUCTEMBI Mepelaun U 00paboTKU
uHpopManun», «MHUKpPOIPOLECCOpHas TEXHHKAa B OINTHYECKUX CHCTEeMax CBA3M», «OCHOBBI
KOMMYHHKAIIMH B HAYYHO-TEXHUYECKON cepey.

IlepeyeHs MUIAHUPYEMBIX pe3yJabTATOB OOyYeHHS] MO JUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IMJIAHUPYEMbIMH pPe3yJIbTaTaMU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3ydyenne panHOW y4yeOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
oOyuaromuxcs obmenpodeccnonanbubix komnerennuii: [1K-4; TTK-5.

npeoOpa3oBanuil. [loctpoenue cereit
SDH. Metozs! ynpasnenus cetbto SDH.
0COOEHHOCTH Mepeaayn Pa3InyHbIX
CHUTHAJIOB TI0 KaHajlaM M TPaKTaM
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM.
Kommnonentsr NG SDH: GFP, VCAT,
LCAS. Texnonorus RPR. AtmocdepHbie
ONTUYECKHE JINHUU IIepeJadn.
Pa3HocTHBIE MeTOIBI (hOPMUPOBAHUS
nu¢poBoro currania. Jluueitnsie u
CTBIKOBBIE KOJIbI 000PY/I0BaHUSL.
MyIbTUIUIEKCUPOBAHHE C pa3/ielieHueM
o januHe BosiHbl (WDM). ['uGpuHbie
OTDM u WDM cucremsl. KoMnoHneHTsI
NG SDH: GFP, VCAT, LCAS.
Texnonorus RPR: Tomonorns, MAC
YPOBEHb, U3y4CHUE TOIOJIOTUH U
3alIuTa, yIpasieHue 1nojiocoi u Qos,
JITOPUTM CIIPABEUIMBOIO AOCTYIA.
[IpoTokouisl rpannyHOrO 1032 BGP.
AcrieKTsl KOHUTYpUPOBAHHS
BUPTYyaJIbHBIX YacTHbIX ceTed VPN.

Konn PesynbraTel 00y4eHus 10 TUCIUIDIHHE
No HanMCHOBAaHUC
HHAUKaATOopa
IL.II. 3HATh yYmMeTb BJIAaJI€Th
JOCTHKCHHUA
KOMIIETEHIIUN
1. CraHaapThl ¥ IPOTOKOJIBI Hcnonb3oBath HaBbIKaMU
TIK-4: HH(POPMAIMOHHBIX CUTHAJIOB, BHIBI IIPOrpaMMHOE HaCTpOIKHU U
CriocobeH CUTHAJIM3aI1H, Ha3HAYCHUE obecrieueHue PETYJINPOBKH
OCYIIECTBIIATH HHTEP(EICOB: 000pyI0BaHUS MPH 000pyI0BaHUS CBSI3U
MOHHUTOPHHT (APX”TCKTYP{OWTH“C?KOI? €ro HaCTpoike =TeJIEKOMMYyHHKALU
COCTOSHMIS TPaHCIIOPTHOI! CEeTH. (’-I/ICTCMI)I (KOH(bUrypHPOBATH (mporpeccHBHBIME
clopyoma, | [0 DI PO senexowsymicaon | oz
yHeT OTKa30B anpecanus. CereBble IpoTOKOIbI [IPV4, Hoe oGopyosanme TeXHITHECKON
060pyI[OBaHI/I$I, IPv6, RARP, DHCP, BOOTP, ARP, Ha YpOBHEC arperainun IKCILTyaTalluu 5
IPOBOJUTE TCP, UDP, ICMP, HDLC, STP u 1 focTyma.) CHCTEM M yCTPOUCTB
TUIAHOBO- npyrue, Bkiodast cyx6sl DNS, FTP, CBSI3H)
npodumaxtiaec | TFTP, http, SMTP, SNMP, telnet. ITpoBOAUTE ONBITHYIO
KHe U [IpoGnemsl ynpaBieHHS B CEpPBHCAX IIPOBEPKY
PEMOHTHO- CBSI3H. APXHUTEKTYPY IPOTOKOJIOB paboToCOCOOHOCTH
BOCCTAHOBHTeTp | YPAB/ICHIA, CICKIT yIPaBICHIS 060pyI0BaHHS ceTeit
Hble paGOTHI Ha x'-l(')ClleOI\-l A(,Ls. ”pl/ll-l'li_ll/l}lbvl ¥ OpraHu3awii
MapUIPYTH3AIUHU U TPOTOKOJIBI
TCICKOMMYHHIKA mapuipytuszanuu RIP, OSPF, EIGRP, CBASH.
HUOHHOM cratuueckuil. [lonsaTre BUpTyanbHbIX
060pynoBaHMH cereii VLAN. TexHosoruu
pacnpenenéuasix ceteit WAN. SDH —
06.018 A/02.6 HH(OPMAIIHOHHBIE CTPYKTYPhI ¥ CXEMBI




KOH n PC3yJ'H)TaTBI 00yueHHUs 110 JUCHUIIINHC

No HaAanMCHOBAHHC

HMHIMKATOpa

II.II1. 3HATh yYmMeTb BJIAaJI€Th

JOCTHXKCHHUA

KOMIICTCHIINH
CTpyKTypy U 3Talbl peaau3alum
coBpeMeHHO# TexHonoruu MPLS.
Mertoas! ynpasienus cetbio QoS.
DYHKIIMOHATIBHBIE 3JIEMEHTBI
ONTUYECKON ceTu. AKTUBHbBIE
TEXHOJIOTMU ONTHYECKOTO JOCTYTIA.
TeXHONMOTuM MacCUBHBIX ONTHYECKUX
cerel. MyIbTUIIIIEKCUPOBAHUE C
pasiesIeHUeM 110 JUIMHE BOJIHBL.)
TexXHOJIOTHH BBIITOIHEHUS PaboT 110
HACTpPOMKE U PEryIupOBKE CUCTEM U
YCTpPOICTB CBSI3U.
JlelicTByIO11IME OTpaciIeBble
HOPMATUBBI.

2. | TIK-5: TeopeTuueckue OCHOBBI CETEBBIX B3aumopeiictBoBats | HaBblkamu aHanusa,
CrnocobeH TexHoaorui (Crex nportoxosnos TCP/IP | ¢ TEXHUYECKUMU OIPEACICHUSA 1
IPOBOIHT u [P-anpecarus. CereBbie MPOTOKOIIBI oApa3AeICHUSIMU MOHUMAHUS CYTH
poern, | [0 S0 000T o
o6paGorky, I r;1c I;K;'IIO‘I'dS; 01/ )K(;H DNS ,FTP ’ BOCCTAHOBICHIC
KOHTPOJIb T}I):}'/I'P F]ttp, SMTP,J gN M)P, telnét. ’ HozmepxmBan, pa60TOCH?CO6HOCTH’
BBINOTHEHHA [IpoGaeMbl yIpaBlIeHus B cepBUCax T0JIb30BATC/ICH CBASAHHOM C
3ad4BOK Ha | cBsa3u. ApXUTEKTYpY NPOTOKOJIOB OpraHu3aling 1pu npodnemoit
TEXHUYECKYIO YIpaBJICHUS, CIIUCKU YIIPABJICHUS SKCIUTyaTalun (yHKIHOHHPOBAHHS
MOAICPKKY ¢ | moctynom ACLs. ITpuniuns CHUCTCMBI CHUCTCMBbI (BJ'IGI(}’I-'-IQFI
HpUMEHEHHEM MapHIPYTH3aIUH U TIPOTOKOJIBI MOCPEACTBOM: 3a coboii
I/IH(l)OpMaLII/IOHH MaplllpyTH'j‘iIIHH RIP, OSPF, EIGRP, MPEIOCTABICHUS HEJ0CTYIMHOCTh
BIX cHcTeM m | CTATHUCCKHMIL [ToHsTHE BUPTYaIHHBIX OTBETOB Ha CHUCTEMBI WU
643 AHHBIX ti ILCIZ ll/chAe’Il\*]e.iiA\ill;eI\lJ”]()‘l'li)tflllgfglybHle BO3HUKAIOIIUE HEBO3MOKHOCTh

texnonoruu MPLS. Ontuueckue cetn BOTpocH 1 pacoTt o
g\%ollg A/03.6 nocryna FTTx u PON. Atmocdepnbie KOHCYJILTHPOBaHHA, HOHB3OBaEeHeH’6 .
ONTHUYECKUE CHCTEMBI TIEPEIavun. BBITNIOJTHCHHUE 3a54BOK BICKYIICH 33 COOOH
HCBO3MOKHOCTbH

MynbTHIUIEKCHPOBAHHUE C pa3/IeICHUEM
no jumae Bosael. SDH. PDH.).

ITpunIwmIe! paboThl CETEBOTO
000opyaoBaHUS.

Ha TEXHUYECKYIO
MOAICPHKKY.

OnpenensaTs NOpsAI0K
peLIeHus! BOIIPOCOB U
npobiem
OpraHu3alyy B
pamKax
nH(pOpMaLMOHHOTO
B3aUMO/ICHCTBUS B
cHCTEMe.

BBITIOJTHEHHS OJJHOH
WJIN HECKOJIBKUX €¢
QyHKIHIA,
YXYJILIeHne Ka4ecTBa
paboThl, HarpUMep,
3aMeJUIeHHe,
HEOOXOAUMOCTH
JIOTIOJTHUTEJBHBIX
PYYHBIX ZEUCTBUH) C
LIEIIbIO BBISIBIICHUS
aBapUHHBIX 00BEKTOB
CeTH CBS3H.
HaBbikamu
BBISIBJICHUSI HOBBIX
CIIO)KHBIX TTPOOIJIEMM.




Conep:xanue TMCUUILTHHBI

Pacnpenenenne Bu10B yd4eOHON pabOTHI M MX TPYJOEMKOCTHU O pa3JieaM JAUCIHUILTHHBI.

KomnaecTBo gacoB

AynutopHas BueaynuropHas
Ne HaumeHoBaHue pa3nenos (Tem
pasi (rem) Bcero aboTa KCP pabota
J. | 113 | JIP CPC
BBenenue B TEXHOJIOTMU LU POBBIX
{1, |ONTHYECKHX TEICKOMMYHHKAIMOHHBIX 3 1 3
cucTeM
Hudporoii curHa 1 0COOEHHOCTH €T0
MOJY4YEHHUS: alTOPUTMBI U METOIbI
2 mudpooit 06padboTku curaanos B OCIT 9 2 1 6
(UKM, AIM, AIAIUKM wu np.) nuHEHHOE 1
HEJIMHEWHOE KOJIUPOBaHUE
Anroput™bl (POPMHUPOBAHUS KOJIOB,
3 Hau0OoJee NIMPOKO UCTIOJIb3yEeMbIE B 8 1 1 6
npaktuke BOCII
4. [HnesnoxponHas nudposas nepapxust (PDH). 9 1 8
5.  |Pacyer ITMHEI PEreHePallMOHHOTO Y4acTKa. 8 1 1 6
6 BBeneHue B OCHOBBI CETEBBIX TEXHOJIOTHH. 6 6
7 Crek npotokosioB TCP/IP u IP-anpecarus. 13 2 11
8 OcnoBsl TexHoNornu Ethernet. 10 2 8
MappyTn3zaiys 1 mpOoTOKOJIEI
9. |mapmpyTu3amuy. 15 2 13
OCHOBBI KOMMYTAIIUH, IPOMEKYTOYHOM
10, |MApUIPYTH3ALWH, MOHATHE BUPTYaTbHBIX 16 2 14
cereit VLAN.
Texnonoruu pacupeaenéHHbIx ceteit WAN,
11, |cnucku ynpasnenus goctymom. 14 14
SDH — nH(bOopMaoHHEIE CTPYKTYPHI H
12, |cxemsbl npeoGpasoBammii. 7 2 5
Ioctpoenwue cereit SDH (ammmapartypa OCII
13. | s pa3nMUHBIX Y4aCTKOB CETH). 8 2 1 5
14. |CunxpoHu3zays B HUPPOBBIX CHCTEMaX
nepeaayn (TaKToBasi, UKIOBas U
cBepxuukioBas cunxponusanus 8 OCII, 5 5
OLIEHKA ITapaMeTPOB CHCTEMBI
CHHXPOHH3AIINN).
15. |®yHKIHOHANBHBIE JIEMEHTHI ONITHYECKOH
ceTH (METOJIBI MOIYJISIIIAN M JEMOIYISALINT
ONTUYECKOH HeCyIlel, CIEKTPaabHOE U
BPEMEHHOE pa3/elieHle ONTUYECKUX 19 2 1 16
CTBOJIOB; IPUHIIHUITEI pETEHEPAIlNY CUTHAJIOB,
OCHOBHBIE y3JIbl pET€HEPATOPOB; ONTHUECKUE
YCUIIUTENH;).




KonuuectBo yacos

AynuropHas Bueayauropnas
o H
Ne aNMEHOBaHHE pa3/esioB (TeM) Beero AGoTa KCP o
J | 113 | JIP CPC

16. |OcHOBHBIE 2JIEMEHTHI pacdeTra u

npoexTupoBanue cereit SDH 10 1 9
17. |IIpoTOKOIIEI B3aNMOICHCTBHS MEKIY CETIMHU

IPv4 u IPv6. 13 13
18. |[IpoTtokon rpannunoro muto3a (BGP). 27 2 27
19. |Crpykrypa u peanuzanus COBpEeMEHHOMH

texHosorun MPLS. 29 2 1 26
20. |BBenenwue B kauecTBO oOcmykuBanHust (QOs). 15 15
21. |ApxuTekTypa ONTHYECKUX CeTeil JocTymna

FTTx u PON. 9 9
22. |MynbTHIUIEKCHPOBAHHE C Pa3/eICHUEM 110

qutiHe BOJHEL (WDM). 11 2 1 8
23. |Mopenp noMex AJisi IPOSKTUPOBAHUS U

oreHKH 3 peKkTuBHOCTH pabOTHI 15 2 1 12

I'MraObUTHBIX CUCTEM ONTHYECKOH CBSI3U
24. |Kommorentst NG SDH 5 5
25. |Ilopsimok BBOJA B 9KCIDTyaTaLIHIO

BOJIOKOHHO-ONTHYECKUX JIMHUH CBS3U 8 8
26. |AtMmocepHbIC ONTHYECKUE JINHIH MIepeaadn

(OFS) 5 5
27. |CrpykTypa OTAENOB IpoBaiiziepa Ciryxo:

METO/Ibl B3aUMOJICHCTBHS C TEXHUYECKUMH 6 6

NOJpa3/ielIeHUsIMH OpraHHU3al|H.
28. |llopsimok penieHus: BOIPOCOB OPraHU3alliy B

paMkax HH(HOPMALMOHHOTO B3aMMOJICHCTBHSA

B CHCTEMeE, Ha IPIMEPEe HHTEPHET CEPBHUC 8 8

npoBaiiziepa .

HUTOI'O no pasdenam oucyuniunvl 311 6 8 12 8 277

3auér 0,4

KouTpoin 16,3

Dk3aMeH 0,3

OO6mast TpyJ0€MKOCTh IO JUCIUILTNHE 324

=

~w

3amura BOJIC 0T 351€KTpOMAarHuTHOTO BIUSHUS.
[IpoexkTupoBaHue, U3rOTOBIEHWE M AKCIEPUMEHTAIbHOE
MHTETPAJIbHON ONTUKHU IS TEJIEKOMMYHHUKAIIMOHHBIX U CEHCOPHBIX CHCTEM.

KypcoBoe npoekTnpoBanue: mpe1ycCMOTPEHO

[IpumepHas TeMaTHKa KypCOBBIX IPOEKTOB:

[IpoexkTupoBaHUE ONITUYECKUX CETEN CBSI3U.
PazpaboTka mMOAONTUMANBHBIX aJrOPUTMOB O0OpaOOTKM CUTHAJIOB B OECIPOBOJIHBIX
cucTeMax.
Pa3zpaboTka craTMCTHYECKUX MOJENEH AJIS MCCIEeIOBaHUS MPOLeccOB 00pabOTKH CUTHAIOB
B OECITPOBOJIHBIX CHCTEMAX.

HUCCICOOBAaHUEC DJJICMECHTOB




BRO®~NS

11.
12.
13.
14.
15.
16.
17.
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22.

23.
24.
25.
26.
27.

28.

29.
30.
31.
32.

33.
34.

1.

0.

[{udpoBbie CHCTEMBI YITPABJICHUS U KOHTPOJIA.

TenexkoMMyHUKallMOHHBIE TEXHOJIOTUH.

W3roroBnenHue u ucciieoBanne (QyHKIIMOHAIBHBIX YJIEMEHTOB ONTUYECKON CETH.

Metonsl nepenaun 1 00pabOTKU JUCKPETHBIX CUTHAJIOB.

UucrneHHOE MOJCIUPOBAHUE TEXHOJOTUU W3TOTOBJICHHS ()YHKIIMOHATHHBIX DJIEMEHTOB
ONTHUYECKOU CETH.

BoJ1I0KOHHO-ONITUYECKHE JIMHUU CBSI3H.

OCHOBHBIE 3JIEMEHTHI pacueTa U MPOCKTUPOBAHUE CETEH.

[Topsimok BBOJA B 3KCIUTyaTalMEO BOJOKOHHO-ONTUYECKUX JIMHUM CBSI3U

[Tepenaun roIoCOBBIX COOOIIEHUH Yepe3 CETh C MAKETHON KOMMYTAIIUECH.

MopnenupoBanue QyHKIIMOHUPOBAHUS TEICKOMMYHHKAITMOHHBIX CUCTEM.

CrnektpanbHast 00paboTKa MEePUOJNUYECKIX CUTHAJIOB Majol JJINTEIbHOCTH
IIpoekTupoBaHrEe 30HOBOM BOJIOKOHHO-ONTUYECKOU JIMNHUU CBSI3H

N3roroBieHne MHTETpaibHO-ONTUYECKUX pa3BeTBUTENEH 11t BOJIC

PexkoHcTpyKk1Ms MarucTpanbHbIX JJUHUI rOpoACKO TeseOHHON ceTH

3amMra 30HOBOM  BOJOKOHHO-ONTHMYECKOM JIMHUKM CBA3M OT BIMSHUS  BHEIIHHUX
AIEKTPOMATHUTHBIX MOJIEN

[IpoextnpoBanne DWDM-cetel cBsA3u

Metonbl pacuéra XapaKTEPUCTHUK HANPABICHHBIX OTBETBICHUN HAa OCHOBE HMHTErPAIBHO-
ONTHUYECKUX BOJHOBOJOB

[TpoexTrpoBaHue rOPOJICKUX CETEN CBA3M € IpUMeHeHneM obopynoBanuss CWDM
HccenenoBanue onTUMaIbHBIX METOJIOB MOAYJISIIUN B ONTUYECKUX CUCTEMAX CBSI3H
HccnenoBanue MOAENN peain3alii BUPTYalbHbIX YACTHBIX CETEH

O6paboTka coobmenuii B cetssx NGN

MeTonbl ONMUCaHUST W OCHOBHBIC XapaKTCPUCTHKW CHUTHAJIOB C HMMITYJIBCHO-KOJIOBOM
MOAYJIALUEN

HccrenoBanue CHUCTEM TEJIEKOMMYHHKAIIHOHHOTO ITO3HIMOHUPOBAHUS C  YAAJIEHHBIM
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VYnpaBieHue 1 KOHTPOJIb TpapuKa B CETAX MATOr0 MOKOJIEHUS

OcCHOBBI IOCTPOEHUS CUCTEM cUrHasn3anuu Ne 7

Pa3pabotka meronuku TectupoBanus cereid PON ¢ ucnonb3oBanuem pedriexromerpa JDSU
MTS 4000

IIupokomnonocHsl goctyn Ha cetax TPoll.

Opranuzanus ctpoutensctsa BOJIC.

dopma npoBeeHUA ATTECTALUM MO0 JUCHUIINHE: 3a4ET
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B mectoM cemectpe — sK3aMeH
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