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1. [lepeyeHb KOMIIETEHIIUI ¥ HHAUKATOPOB UX J10CTUKEHUS

[Tpornecc n3yueHust TUCIMIUIMHBI HAPaBJeH Ha Qo

PMHPOBAHUE CIAEAYIOINUX KOMIIETCHIIUMN:

Kon u HaumeHnoBanue [IpenmectByromue 3Tamnsl
Kon u nHaumenoBanue
KOMITETEHIIHH HHIMKATOPA AOCTHKEHHUS Oran (c ykazanueM
KOMITETeHITU I JMCIUTUIAH/TIPAKTHK)
ITIK-1 CriocobeH k Oramn 1 b1.B.01 OcHOBHI TeOpUHU
MIPOBEICHUIO nemneun
MPOPUITAKTHICCKUX Ortan 2 b1.B.02 OcHOBHI TEOpUHU
pabot Ha obopynoBanuu | [1K-1.2 3HaeT mpuHIUIIBI AJEKTPOMATHUTHBIX IOJIEH U
CBSI3U MOCTPOCHUS, CTPYKTYpPHBIE BOJIH
CXEMBI, COCTaB 1 Oran 251.B.07 OcHoBEI
XapaKTepUCTUKU MOCTPOCHUS
TEJICKOMMYHUKAITMOHHOTO WH()OKOMMYHUKAIIMOHHBIX
000pyoBaHus IEPBUYHOMN 4 | cucreM u cereit
CETH CBA3U U BTOPUYHBIX Oran 2 b1.B.08 Teopus cBsi3u
ceTel, MPUHITUIIBI Ortan 3 b1.B.13 Cetu cBs13u u
OpraHu3aIMi CUTHATU3AINT CHUCTEMBI KOMMYTAaI1
Y CUHXPOHHU3AallNU B Ortan 3 51.B.14 ®usnueckue
TEJICKOMMYHUKAIIMOHHBIX OCHOBBI PAJIOCBSI3U
ceTsaxX Ortan 3 b1.B.17 CniyTHUKOBBIE U
paauopeNeHbBIE CUCTEMBI CBSI3U
Oran 3 b1.B.18 Texnonoruu
KM (ppoBOTO TENEPaTUOBEIIAHUS
[TK-7 Cnocoben k [TK-7.1 3HaeT npUHLHUIIBI Oran 1 b1.B.12 Hanpagnstomue
pa3paboTKe CXeMBbI IIOCTPOEHHUS, CUCTEM CBSI3H, CHUCTEMBI DJIEKTPOCBSI3U
OpraHu3aliH CBSI3U TEJIeKOMMYHUKAIMOHHBIX Oran 1 b1.B.15
TEJIEKOMMYHUKAIITMOHHOW | CUCTEM Pa3IU4YHOro THUIIA, MHorokaHaJIbHbIE
CHCTEMBI MPOU3BOIUT 0OOCHOBAHHBIN o | TENEKOMMYHHKAIHOHHbIE
BbIOOpP MH(POPMALIMOHHBIX CHUCTEMBI
TEXHOJIOTHI 1O MPOEKTY,
CpPaBHUTEbHBIN aHAIIN3
BAPUAHTOB, IOATOTABINBAET
CXEMY OpraHM3aIliu CBSI3U
[TK-8 Crnocoben k Oran 1 b1.B.06 DnementHas
pa3paboTKe MPOEKTHOM 0a3a TeIEeKOMMYHUKAIIMOHHBIX
JOKYMEHTAI[UU Ha CUCTEM
00BeKT, (cuctemy) cBsizm, | [1K-8.2 PaGoraer ¢ Ortan 1 51.B.08 Teopus cBsizu
TEJIEKOMMYHUKALIMOHHYIO | TEKCTOBBIMU PENAKTOPAMH, Oran 1 b1.B.10 CxemotexHuKa
CUCTEMY rpapu4ecKuMu TETIEKOMMYHUKAITMOHHBIX
nmporpaMmamu, oopmisier YCTPOWCTB
COJIEpXKATENbHYIO YacTh Oran 2 b1.B.11
npoekTa, GopMupyer 3 OnTo3J1eKTPOHUKA 1
OOIIYIO TTOSICHUTEITBLHYIO HaHO(OTOHHKA
3aInCKy, pa3pabaTbIBaeT Ortan 2 b1.B.12 Hanpasnstomiue
MPOEKTHYIO TJOKYMEHTAIIHIO CUCTEMBI JJIEKTPOCBSI3U
B COOTBETCTBUH C Oran 2 b1.B.15
TpeOOBaHUSIMU HOPMATHBHO- MHorokaHaJIbHbBIC
TEXHUYECKUX JOKYMEHTOB TEJIEKOMMYHUKAIIMOHHbBIE
CHUCTEMBI
Ortan 2 b1.B.17 CnyTHUKOBBIE U
paguopeseiHbIE CUCTEMBI CBSI3U




dopma NpOMEKYTOUHON aTTECTALUU 10 JUCLUILIMHE — DK3aMEH

[To nucruIuinHE TPETyCMOTPEH KYPCOBOU NPOEKm.

2. lToka3aTe/iu, KpUTEPHH M IIKAJbI OLEeHUBAHUS KOMIETeHIH i

2.1

AUCHUIUIMHEI SBJISACTCA YPOBCHB UX OCBOCHUA.

IloxazaTenem OLICHUBaHUA KOMHeTeHHI/Iﬁ Ha 3Talic ux (bOpMI/IpOBaHI/IH IIpyu U3y4YCHUU

HNuaukarop ocBoeHus
KOMIIeTEeHIIUH

IToka3aTeb OLlEHUBAHUSA

KpuTepuii onennBanus

[1K-1.2 3HaeT IpHUHIIATIBL
MMOCTPOCHUS, CTPYKTYPHEIC
CXEMBbI, COCTaB U
XapaKTEPUCTHKH
TEJICKOMMYHHUKAIUOHHOTO
000pyTOBaHUYsI ICPBUYHOM
CETH CBS3M U BTOPUIHBIX
CeTei, MPUHLIMIIBI
OpraHHU3aIiU
CHTHAJIM3alUN 1
CUHXPOHHU3AILINU B
TEJICKOMMYHHUKAIIMOHHBIX
CeTsax

3Haer

-TEXHOJIOTHH TPaHCIIOPTHBIX
ceTell CBSI3M, OCOOEHHOCTH W3
IIOCTPOSHUS, JTOCTOMHCTBA W
HEJIOCTAaTKH, X
XapaKkTepUCTUKU W 001acTh
MIPUMEHEHUST;
-METOJIUKY
rapaMeTpoB B
npoektupoBanus TCC;

pacueToB
paMKax

YMmeer

- JaThb XapaKTePUCTUKY
TPAHCIIOPTHOM CETH CBSI3U;

- MIPOEKTHPOBAThH u
pacCuUuThIBaTL TIMapaMeTpbl B
pamkax crpourensctBa TCC;
-BBIOMpAaTh Ty WIH HHYIO
TEXHOJIOTHIO noj
MOCTaBJICHHBIE LIEJIN U 3aJa4u.

Bnageer
- 3HaHWSIMH O TPUHIIMIAX
OpraHH3aLNN TCC,

O0COOCHHOCTEW WX TNPUMEHEHHUS
MO/l TIOCTaBJIEHHBIE MENMU U
3ajauy,

-HaBbIKAMH IPOEKTUPOBAHHUS U
pacuera apaMeTpoB B paMKax
ctpoutenscTBa TCC.

3Haer MIPUHLIATIEL MTOCTPOCHUS
MHOTOKaHAJIBHBIX CHUCTEM CBSI3U C BOJHOBBIM
MYJIBTUILUIEKCHPOBANEM, MIPOLIECCHI
OpraHM3allid  KaHaJIOB M  TPakTOB B
MHOTOKaHAJIBHBIX CHCTEMaxX CBS3M; 3HAeT
TEPMUHBI U OMpeneneHus (KaHal CBSI3H, TPaKT
nepeaayd, JIMHEUHBII TPAaKT,
pereHepalnroHHbII Y4YacToK, CUCTEMA
repenavu, JINHEWHBIN KOJ); 3HAET
XapaKTepUCTHKHU u apaMeTpbl
MHOTOKaHAJIBHBIX ~ CHCTEM  Iepefad ¢

BOJIHOBBIM MYJ'II)TI/IHJ'ICKCI/IpOBaI/IeM. 3Ha€T KakK
COCTaBHTh OTYET MO IJIA0OpPaTOpPHBEIM U
MPAKTHYECKUM pabOTaM, KaK BECTH KOHCIEKT
JICKITUH,

CaMocTosTensH0, 0€3 HaBOAAIIMX ITOJCKA30K
MperoaaBaressi, yMeeT NPUMEHSITh METOIUKY
pacdera  JUIMHBI  pEereHEpallMOHHOTO U
YCI/IJ'II/ITGJ'II)HOI‘O y‘-IaCTKOB; YMCCT
pa3pabaTeiBaTh CXeMBbl OpTaHU3AIMH CBSI3U
cucreM csszu DWDM, CWDM u EoWDM;
yMEeT OCYIIECTBJSATh pacueThl MapaMeTpOB
MHOT'OKAQHAJIBHBIX CHUCTEM Hepe;[aLI. YMeeT
CaMOCTOSITENTFHO BHIMONHATH pacdersl  KII,
0QOpPMUTH TOSICHUTENBHYIO 3allUCKy. YMeeT
CaMOCTOSITEJILHO  NPOU3BOJUTH pacyeThl B
mabopaTOPHO-TIPAKTHUECKUX padoTax, [enarhb
IPaMOTHEIE BBIBOJIBI.

Bnaneer METOJaMHU pacuera JUTMHBI
PETeHEPaOHHOTO y4acTKa; HaBBIKaMH
pa3pabOTKH CXeM OpraHU3aIiH CBS3H.

[IK-7.1 3naeT npUHLIUIIEI
MOCTPOCHUSI, CUCTEM
CBSI3H,
TEIEKOMMYHHKALHOHHBIX
CHCTEM Pa3InYHOTO THIIA,
MPOU3BOJUT
000CHOBaHHBIH BEIOOP
MH(OPMAITMOHHBIX
TEXHOJIOTHI 110 IPOEKTY,
CPaBHUTEJIBHBIN aHATIN3
BapHaHTOB,
MOJITOTABIIMBACT CXEMY
OpTaHHU3allH CBI3H

3Haer:

- TPUHIMIBI  TIOCTPOCHUS
cucreM cBsz3u WDM;

- KaK MPOU3BOIUTH
000CHOBaHHBIN BEIOOD
MH()OPMALIMOHHBIX TEXHOJOTUI
0 TIPOEKTY;

-KaK  pa3pabarbIBaTh  CXeMy

OpraHu3allvy CBA3HY,;

Ymeer:

-IIPOU3BOJUTH BEIOOD
WHPOPMALMOHHBIX TEXHOJIOTHH
IO TIPOEKTY CETEN;

-pa3pabaThIBaTh CXeMy

CaMOCTOSATENBHO U MPABUIBHO yMEET
MIPEJICTaBIISITh KaYeCTBEHHBIE CXEMBI B OTUETE,
npuMeHsieT rpadudaeckre 0003HaueHUS
corinacHo 'OCTy. Ymeer rpaMOTHO
OIIUCBLIBATEL CXEMEL. Y MeEET Jiej1aTh
CPaBHUTEJBHYIO XapaKTEPUCTUKY TEXHOJIOTHIA
CBSI3U B BUJIE CPAaBHUTEIBHOMN TaOIHIIbI, 3HAET
JIOCTOMHCTBA M HEJTOCTATKH TEXHOJIOTHI
TPAHCHOPTHBIX CETEH CBSI3U padoTaromue B
pexxume TDM u WDM. YMmeeT unutath cXeMbl
1 B ClTy4ae OMIMO0YHOT0 N300pakeHUs, CXOLY
BHOCHTH U3MEHEHUS B cxeMy. BoBpems ciaer
OTYETHI M0 JTA0OPATOPHBIM U MPAKTHYECKUM
3aJja4yaM B COOTBETCTBHHU C IPAQUKOM.




OpraHusaiuu CBsA3U

Brnageer:

-HaBbIKAMH Pa3pabOTKH CXEMBI
OpTraHM3ALNA CBS3H

-HaBbIKAMH BBIOOpA TOHM MM
HMHOU TEXHOJIOTUU
TPaHCIOPTHOMU CETH

I1K-8.2 Paboraer ¢
TEKCTOBBIMHU PEIaKTOPaMH,
rpadUUeCcKuMH
porpaMmmMaMu, opopmITsIeT
COZIePXKATEIBHYIO YaCTh
npoexTa, GopMHUPYET
OOILIYIO MOSICHUTEIBHYIO
3aIrcKy, pa3pabaTeiBaeT
MPOECKTHYIO
JOKYMEHTAIIHIO B
COOTBETCTBHH C
TpeOOBaHUSIMHI
HOPMATHBHO-TEXHUYCCKUX
JTOKYMEHTOB

3Haer: VmMmeer camocrosTensHo paborate B ViSiO,
- kak pabortarb B TeKCTOBbIX | AUtOCAD. Ilpu omucaHum CXeM U MPOCKTHBIX
penakTopax, rpadUyYecKuX | PelIeHU MPUBOIUT CCHUIKM HAa HOPMATHBHO-
MporpaMMax, COJIEPKATENbHYI0 | TEXHUUECKYIO JIOKYMEHTAIIUI0, HA CTaHIApTHI.
gacth mnpoekta cetu TCC | [IpegocraBiser KadeCTBEHHO-O(DOPMIICHHBIH
(DWDM, CWDM, EoWDM); OTYET W MOSICHUTEIBHYIO 3aITUCKY.

-kak  (opmupoBath  00IIYyIO

MOSICHUTEIHHYIO 3aITHCKY;

- KaK pa3pabaThiBaeTcs

MPOEKTHAsT JIOKyMCHTAIUsl B

COOTBCTCTBUHU C Tpe60BaHI/I5{MI/I
HOPMAaTHUBHO-TEXHUYCCKUX

JIOKYMEHTOB;

YwMmeer:

-paboTaTh B TEKCTOBBIX
peaakTopax, rpaduUecKux
MporpaMMax;

- (dhopMupoBaTh 0011y10

MOSICHUTENBHYIO 3aIIUCKY;

Bnaneer:

-HaBbIKAMH PabOTHI B
TEKCTOBBIX PEIaKTOpax,
rpaduyecKux mporpammax Ass
(dhopMupoBaHus U 0GHOPMIICHUS
MOACHUTENBHOM 3aliCKU
MTPOEKTA.

MIxkana oueHNBaAHUA.

IK3aMeH

5-0annbpHag mIKaJIa

Kpurtepun ouneHku

O1iangHo «5»

CaMocCTOsATENbHO U MPaBUIBHO OTBETUJ Ha MOCTABJIEHHBIE TEOPETUUYECKUE
BOITPOCHI 9K3aMEHAIIMOHHOTO ownera. YBepeHHo, JIOTHYHO,
MOCJIEIOBATEIbHO M apryMEHTHUPOBAHO U3JlaraeT cBOM OTBeT. Moxker
OTBETUTh HA JOTOJHUTEIbHBIE BOMPOCHL. CaMOCTOSTENHHO M MPABHIBHO
pENINT 3329y 9K3aMEHAIMOHHOTO OmieTa. YBEPEHHO U JIOTUYHO OOBSACHSET
xon pemeHus. OTBETHl Ha IMOCTaBJIEHHBIE BOIMPOCH AK3aMEHAIIMOHHOTO
Oounera narTCi CTYyAEeHTOM Oe3 3a4uThIBaHUs C JIUCTAa, TJAE€ CTYISHTOM
CZEJIaHbl OTMETKH, TTOJICKA3KH, BBIKJIAJKH Ha TTOCTABJICHHBINA BOMPOC OMseTa.

Xopouio «4»

CaMocCTOsITeIbHO OTBETUJI HAa TMOCTABJIEHHBIE TEOPETUYECKUE BOIPOCHI
9K3aMEHaIlMOHHOTO Owmiiera. He yBepeHHO OTBeYaeT Ha YTOUHSIOIINE H
JOTIOJTHUTENbHBIE BONPOCHL. CaMOCTOATENbHO U MPAaBUIIBHO PEIIMII 3a7auy
9K3aMEHAIMOHHOTO OnjeTa. YBEPEHHO M JIOTUYHO OOBSICHSAET X0/ PEIICHU,
000CHOBBIBasi ero 3akoHamMu «Teopuu areKTpudeckux 1ernei». OTBeTh Ha
MTOCTaBJIEHHBIE BOMPOCHI SK3aMEHAIIMOHHOTO OWJIETa JAFOTCS CTYICHTOM C




MOATJISIBIBAHUEM B JIUCT, TJ€ CTYACHTOM CJIENaHbl OTMETKH, MOJCKAa3KH,
BBIKJIQJIKM HA MTOCTABIICHHBIN BOMPOC OUIeTa.

Y 10BIETBOPUTEITLHO
«3»

CamocTosATeNbHO, HO HE TIOJHO OTBETWJI Ha MOCTaBJICHHBIC TEOPETHUYECKHE
BOMPOCHI 3K3aMeHalMoHHOTO Omieta. [Ipm sTom gomyckaer ommOku. He
YBEpEHHO HJIM BOOOIIE HE OTBEYACT HA YTOUHSIONIME U JIOTIOJHUTEIHHBIC
Bompocel. Pemmn 3amady sk3ameHanmwoHHOro Owmiera. [lpm  Hammuum
omKrOO0K, MOXET UCIPABUTh UX 33 CUET HABOJSAIIUX BONPOCOB. He yBepeHHO
o0BsicHsieT Xop pemeHus 3amaud. OTBETHl HA MOCTABICHHBIC BOIPOCHI
9K3aMEHAIIMOHHOTO Owmiiera NAlTCs CTYICHTOM 3auuThiBas B JIUCT, TIE
CTYJICHTOM CJIeTaHbl OTMETKH, MOJICKa3KH, BBIKIAJKU Ha IOCTABJICHHBIN
BOIIPOC OuJjIeTa.

HeynosnersopurensHo
«W2»

OTBeThl Ha IIOCTABIICHHEIC BOIIPOCHI 3K3aMCHALIMOHHOI'O ounera JaroTCsa
CTYACHTOM 3a4uThiBasg B JHKCT, TIA€ CTYACHTOM CACJIIaHbl OTMCTKH,
IIOACKA3KH, BBIKJIAAKH Ha IMOCTaBJICHHBIN BOIIPOC ounera. He oTBeuaer mim
Aac€T HCIIPaBUJIbHBIC OTBETHI HA YTOUHAOMIUE U JOIIOJHUTEIIEHBIC BOIIPOCHI.
He peiuicHa 3aldada JSK3aMCHAIIMOHHOI'O 6I/IJIeTa, WM 3ajJada pceuicHa
HCIIPABUJIBHO.

KypcoBoii npoekt

5-0annpHag mIKaJIa

Kpurepun oneHku

O1ian4Ho «5»

CaMocCTOsITeIbHO ¥ YBEPEHO OPUEHTHUPYETCS B IOSCHUTEIHLHON 3alucKe.
JlaeT ObICTpBIE M TPAaMOTHBIE OTBETH. B ciyuaeT oOHapy>KeHus OmHOKH B
paboTe, MOKET OBICTPO M CaMOCTOSITEIBHO €€ HCIPABUTH C MOSICHCHUSMHU.
[IpencraBiaeHsl KauyeCTBEHHBIE PHUCYHKH. YMEET MPUMEHSITh YCIOBHO-
rpaduueckue ob6o3Hauenus cornacHo ['OCTy. be3 nomomu npenoaasarens
YUTaeT W TMOSCHSET CXeMbl M TMpeiAcTaBleHHble pacueTsl. CBOOOIHO
OTBEYaeT Ha JOnojaHuTeNnbHbIe BOIpockl B pamkax KII. IloscHurenbHas
3amMcKa COOTBETCTBYET BhlTaHHOMY T3.

Xopomio «4»

CaMOCTOSTEIPHO U HE YBEPCHHO OPUCHTHPYETCS B MOSICHUTEIILHOM 3aITHCKE.
B ciydaer oOHapyxeHHs OMUMOKH B pabOTe, CTYIEHT MOXKET HCIPABHUTH €€
HO TIIOCPE/ICTBOM HABOJSIIMX BOIPOCOB IperojaaBaTens. llpeacraBieHbl
KaueCTBEHHbIE PUCYHKH. YacTHUYHO yMeeT TMPUMEHSATh  YCIOBHO-
rpadguueckue obo3HaueHus corjacHo ['OCTy. C momoripio HaBOISIINX
BOINIPOCOB MpErojaBaTeliss YATAET U TMOSCHSAET CXEMbl M MPE/ICTaBICHHbBIE
PacCUCThI. HCYBepeHHO OTBCYACT Ha JOIMOJHHUTCIBHBIC BOIIPOCHI B paMKax
KII. [TosicauTenpHas 3ammMcka COOTBETCTBYET BhIIaHHOMY T3.

He YBEPCHHO OPHUCHTHPYCTCA B MOSICHUTENBHOM 3amucke. B CJIydacT
O6Hapy)KeHI/I$I OIIMOKH B pa60Te, CTYACHT MOXCT HCIPaBUTb €€, HO
MMOCPpCACTBOM HABOJAAIIMUX BOIIPOCOB MNPLCogaBaTCIIAd. HpeI[CTaBJ'IeHI)I HE

KAueCTBEHHbIE  PUCYHKM. YacTMYHO yMeeT MPUMEHATh  YCIOBHO-
Y 10BIETBOPUTEIILHO
3y rpadguueckue obo3HaueHus corjacHo ['OCTy. C momoripio HaBOISIINX
BOIIPOCOB IIPENOJABATENsl C TPYAOM 4YHUTAET CXEMBI, HO HE TIOACHSAET
Ipe/cTaBlIeHHbIe pacueTbl. HeyBepeHHO oOTBe4aeT Ha JOINOJHUTEIbHbIE
Bonpocel B pamkax KII. TloscHuTenbHass 3amucka COOTBETCTBYET
BbIJTaHHOMY T3.
[110x0 opueHTHpyeTCs B MOSICHUTENbHOM 3anucke. B ciydyaetr oOHapykeHus
omnOku B paboTe, HE MOXKET HCIPaBUTh UX M MOSCHUTH. lIpencraBieHsl
HeynoBnerBoputenbHo | HEKadeCTBEHHbIE PUCYHKH. He ymeeT NpHUMEHATh YCIOBHO-TpaduuecKue

»

ob6o3nauenus cornacHo ['OCTy. He ymeer uuTaTh M HOSACHATH CXEMBI U
IpeACTaBICHHbIE pacuyeThl. He oTBedaeT Ha JONMOJHUTEIBHBIE BOIPOCHI B
pamkax KII. IloscHuTenbHas 3anucka He COOTBETCTBYET BbhITaHHOMY T3.




3. MeToanueckne MaTepuaJibl, onpeesiomye Npoueaypbl OLleHNBAHUS 10 IUCUHUILJIMHE

3.1. B xoxe peaju3zanuy JHCHUILUIMHBI HCIOJb3YIOTCS cieayomue (GpopMbl U MeTOAbI
TEeKYIero KOHTPOJIst

Tema u/uiau pazaen DopMbI/METOAbI TEKYLIETO
KOHTPOJIsI yCIIEBAEMOCTH

IK-1.2 3HaeT NpHHIUIIBI TOCTPOCHHUS, CTPYKTYPHBIE CXEMBI, COCTAB M XapaKTCPHCTHKH
TEJIEeKOMMYHHUKAI[HOHHOTO 000pY/IOBaHUS TIEPBUYHON CETH CBSI3U M BTOPHYHBIX CETEH, MPUHIIHITHI
OpPTraHM3alY CUTHAIHM3AINY U CHHXPOHH3AINH B TEIEKOMMYHHUKAIIMOHHBIX CETSIX

Paznen 1 Moaens, onpeiesieHus 1 apXUTEKTypa TPAHCIIOPTHBIX CeTeH CaMocTosiTenbpHas padora,
CBSI3U KOHCHCKT JICKITUI
Paznen 2 Texnonorus WDM CaMocTosiTenbHas padora,

KOHCHEKT JIEKIUI
JlaGopaTopHsie 3aHATHS
[IpakTHueckue 3aHATUSL
KypcoBoii mpoekt

Paznen 3 JIpyrue texnomoruu TCC CamocTosiTenpHas padora,
KOHCIIEKT JIEKLIUH

Paznen 4 Cunxponnzanus 8 TCC CamocrosTenpHast padora,
KOHCHEKT JICKITUI

Paznen 5 Unarepdeiice 8 TCC CaMocTosTeNbHas padora,
KOHCHEKT JICKITUI

Paznmen 6 Ymopasnenne TCC CamocTosiTenpHas padora,

KOHCHEKT JIEKITUNA

IIK-7.1 3HaeT npUHLUIBI TIOCTPOCHHUS, CUCTEM CBSI3H, TEICKOMMYHUKAIIMOHHBIX CUCTEM PA3JIMYHOTO THIIA,
MIPOU3BOIUT 0OOOCHOBAaHHBIHM BEIOOP MHOOPMALIMOHHBIX TEXHOJOTHH 10 IPOEKTY, CPABHUTEIbHBINA aHAIN3
BapHaHTOB, MOATOTABINBAET CXEMY OpTraHU3alluH CBSI3U

Pasznen 1 Mogens, onpe/iesieHus 1 apXUTEKTypa TPaHCIIOPTHBIX CeTeH CaMocTosiTeNnbHas padora,
CBSI3U KOHCIIEKT JIEKIIUH
Pasnen 2 Texuomnorus WDM CamocTosTeNbHas padbora,

KOHCTICKT JICKIIUH
JlaGopartopHble 3aHATHS
[IpakTuueckue 3aHATHS
KypcoBoii npoekt

Paznen 3 Ipyrue texnonorun TCC CamocrosTenpHas padora,
KOHCHEKT JIEKITUI

Paznen 4 Cunxponuzanus B TCC CamocrosTensHast padora,
KOHCHEKT JIEKITUI

Paznen 5 Uurepdeiicet 8 TCC CamocrosiTenpHas padoTa,
KOHCIICKT JICKIIMH

Paznen 6 Ynpasnerne TCC CamocrosTenbHas padora,

KOHCIICKT J'ICKLII/IIZ

IIK-8.2 PaboTaeT ¢ TEKCTOBBIMH pelaKTOPaMu, rpadMueCKUMH IpOorpaMMamMu, 0popMIISIET COAEPKATEIBbHYIO
4acTh MpoeKTa, GOpMHUPYET OOIIYIO MOSICHUTENHHYIO 3aIMCKY, Pa3padaThiBacT MPOSKTHYIO IOKYMEHTAIIHIO B
COOTBETCTBHU C TPeOOBAHUSIMH HOPMATHBHO-TEXHHUYECKUX JIOKYMEHTOB

Paznen 2 Texuomnorus WDM CamocrosiTenpHas padoTa,
KOHCHEKT JIEKITUNA
JlaGopaTopHsie 3aHATHS
[IpakTHueckue 3aHATUSL
KypcoBoii mpoekt




3.2. TunoBble MaTePUAJIBI TEKYIEr0 KOHTPOJIS YCIIeBAEMOCTH 00Yy4YaK0IINXCsI
IIK-1 CnocoGeH k nMpoBeAeHUIO MPOPUIAKTHIECKUX PabOT HA 000PYIOBAHUH CBSI3U

Koncnekr jJexknun
Ha TeMy «OcHoBBI TexHoJoruu WDM»

CnexrpasibHOe yruioTHeHue kaHanoB (Wavelength division multiplexing, WDM, OykBanbHO
MYJIbTUIUIEKCUPOBAHUE C pa3felieHUeM 10 JUIMHE BOJIHBI) — TEXHOJOIHS, I03BOJISIOIIAs
OJTHOBPEMEHHO Iepe/laBaTh HECKOJIbKO HWH(MOPMALMOHHBIX KaHAJIOB 10 OJHOMY ONTHYECKOMY
BOJIOKHY Ha Pa3HbIX HECYLIUX YacTOTaXx.

TpaauMOHHBIE TEXHOJIOTUHU TEIEKOMMYHUKALIMH ITO3BOJIAIOT IO OAHOMY ONTHYECKOMY BOJIOKHY
nepeaTh TOJNIbKO OJMH curHai. CyTh )K€ TEXHOJIOTMH CHEKTPAIBHOT0, WM ONTUYECKOIO YIIJIOTHEHUS
3aKJII0YAETCs B BO3MOXXHOCTH OpPraHU3allMM MHOXKECTBa pa3lenbHbIX curHaioB SDH no oxHomy
BOJIOKHY, a, CJIEZIOBAaTEIbHO, MHOTOKPATHOM YBEITMUEHUH MPOITYCKHOM CITIOCOOHOCTHU JIMHUM CBS3H.

OcCHOBBI 3TOH TEXHOJOTMHU OBLIM 3aI0KeHBI B 1958, ellle 40 IOABIECHHUS CaMOM BOJIOKOHHOMH
ontuku. OpHako mpomuto okoino 20 JeT, mpexae 4YeM OBbUIM CO3JaHbl TEepBbIE KOMIIOHEHTHI
MYJBTUIUIEKCHBIX cucTeM. llepBoHAYalbHO OHU CO3/aBAIUCH Ui JTAOOPATOPHBIX HCCIEIOBAaHUM, U
mumb B 1980 romy TexHosnorus cnekrtpaibHoro ymiotTHenuss WDM Obuta mpepnoskeHa Juis
TEJICeKOMMYHUKALIUNA. A ellle uepe3 IMsTh JIeT B uccienoBaTesnbeckoM 1eHTpe komnanuu AT&T Obia
peann3oBaHa TEXHOJOTHS IUIOTHOTO crekTpaibHoro ymiotHeHus (Dense Wavelength Division
Multiplexing, DWDM), korna yaanoch B OJHOM ONTHYECKOM BOJIOKHE co3naTh 10 kaHamoB mo 2
Gbps.

Texnonorus WDM 103B0JISIET CYIIECTBEHHO YBEJIUYUTH MPOMYCKHYIO CIIOCOOHOCTh KaHama (K
2009 rogy nmocturHyta CKOpocTh 15,5 TOuT/C), mprueM OHAa TIO3BOJISIET HCIOIB30BaTh YiKe
MIPOJIOKEHHBIE  BOJIOKOHHO-ONTHYECKUE JuHuUU. bmarogaps WDM  ypaercs  opranusoBaTh
JBYCTOPOHHIOI MHOTOKAHAJIBHYIO Tepenady Tpaduka 1Mo OJHOMY BOJOKHY (B OOBIYHBIX IJTUHUSX
HCIIOJIb3YETCs ITapa BOJIOKOH — JIJIsI [Iepeiavud B MPSIMOM U 0OPaTHOM HAIPABJICHUSIX ).

B npocreiimeM cirydae KakIbli Ja3€pHBIM NEPEAATUYNK N€HEPUPYET CHUTHAI Ha OIPEICICHHOU
4acTOTE M3 YACTOTHOTO IUIaHa. Bce 3TU cuUrHaibl mepes TeM, Kak BBOASTCS B ONTHYECKOE BOJOKHO
o0beuHstoTCs MynbTuiviekcopom (MUX). Ha npueMHOM KOHIIE CUTHAJIBI aHAJIOTHYHO pa3JessitoTCs
nemynbTumiekcopoM (DEMUX). 3nech, Takxke, kak 1 B SDH cerax, MynbTUIIeKCOp SBIsieTCA
KJIFOUEBBIM 3JIEMEHTOM.

[TepenaBaemsrii mo Texnonorun WDM cBeTOBOI MOTOK, COCTOUT U3 PA3IUYHBIX UTUH BOJH (A).

M ONTH4ECKOe BONDKHO /\ Ny

Pucynok1 — [Ipunnun nepenaun cursanos B WDM

To ecTh O OTHOMY BOJIOKHY MOXXHO TepeaBaTh 0ojiee COTHU CTaHIAPTHBIX KaHAIOB. Tak,
anmnaparypa, wucnoiszyemas npu noctpoeHun DWDM-cetn Komnanum TpancTeneKom, B
MaKCUMaJTbHOW KOH(UTYpaIliU MTO3BOJISIET 33/1ecTBOBATH /10 160 1HMH BOJH.

[MpuanumuansHas cxema WDM noctarouno mpocta. s TOro 4To0bl OPraHU30BaTh B OJHOM
BOJIOKHE HECKOJIKO OINTHYECKHMX KaHaloB curHaibl SDH «okpammBaroT», TO €CTh MEHSIOT
ONTUYECKYIO JUTMHY BOJHBI JUJISl KaXJOT0 TaKOro curHaia. «OKpallleHHbIE» CUTHAIbl CMEIIMBAIOTCS
Npyd TOMOIIM MYJbTUIUIEKCOPA M MEPENaroTCsl B ONTHYECKYIO JMHUIO. B KOHEYHOM NyHKTE
MPOMCXOUT OOpaTHas omepanus - «OKpamieHHbIe» curHaibl SDH BBIIENAIOTCS W3 TPYIIOBOTO



CHTHAJIa ¥ TIePEa0TCs MOTPEOUTEITIO.
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Pucynox 2 -MynbTHILIEKCHPOBaHUE — JIEMYJIBTHIUIEKCUPOBaHUE CUTHAIOB B WDM

EcrecTBeHHO, 4TO As TOro 4ToObl MepelraBaTh IO OAHOMY BOJIOKHY MHOXKECTBO BOJHOBBIX
MOTOKOB, TexHonoruss WDM obecrneueHa oOopymoBaHueM 0CO00W TOYHOCTH. Tak, MOrpemrHoCTh
JUIMHBI BOJIHBI, KOTOPYIO 00€CIEUMBACT CTAHAAPTHBIN Jiazep, MPUMEHSAEMbIH B TEIEKOMMYHHUKALHSIX,
PUMEPHO B CTO pa3 Oombine, yeM Tpedyercs B cucteme WDM.

ITo mMepe mpoXOoXXAEHHs MO ONTUYECKOMY BOJOKHY CUTHAJ IOCTENEHHO 3aTyxaeT. s Toro
9TOOBI €T0 YCUJINTh, UCTIONB3YIOTCS ONTHYECKUE YCHIIUTENU. DTO MO3BOJSIET NEpeaaBaTh AaHHBIC Ha
paccrosHus 10 4000 kM Ge3 mepeBoja ONTUYECKOIO CUTHAJA B 3JEKTPUUYECKUH (JUIsl CpaBHEHUs, B
SDH »sto paccrosinue He npesbimaer 200 xkm). IIpeumymectsa WDM oueBuaHbI. OTa TEXHOJIOTHS
MO3BOJISICT MOJIYYUTh HauOojiee MaclITaOHBIH M PEHTA0ENbHbI CIOCOO pacIIMPEeHUs I0JIOCHI
MPOIYCKaHMs BOJIOKOHHO-ONITUYECKUX KaHAJIOB B COTHH pa3. IIpomyckHy0 ClIOCOOHOCTh ONTHYECKUX
JUHUN Ha ocHOBe cucteM WDM MOXHO HapaliuBaTh, IOCTENIEHHO 100aBIssl 10 MEpE Pa3BUTHS CETH B
YK€ CyIIECTByIoIee OO0OpYyJIOBaHHUE HOBBIE ONTHYECKHE KaHaJbL. THIIOBOW cocTaB 00OpYIOBaHUS
npeacTaBisieT co0oi HE0O0XOAMMOE KOJIMYECTBO ONTHMUYECKHX TPAaHCIOHAEPOB, OCYLIECTBISIOIINX
npeoOpa3oBaHWe UIMH BOJH W ONTHYECKUH MYJBTHILUIEKCOP, CMENIMBAIOIIMI WX BCE B OJAWH
MYJIbTUCIEKTPAIbHBIN CUTHAI.
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Pucynok 3 — Cucrema nepegaun WDM

JIABOPATOPHAS PABOTA
TexHoJsiorus rpy6oro cnekTpajabHoro ynjiorneauss CWDM

1 Hean paGoTsI:
1.1 M3y4uTh OPHHIMIBI TOCTPOCHUS M Pa0OTHl TEXHOJOIMH IPyOOro BOJIHOBOTO CIIEKTPAILHOTO
ymotrHenuss CWDM.

2 IloaroToBKa K padore:

2.1 M3y4yuTh TEOpEeTHUECKH Marepuall, OTHOCSIIMHCS K JaHHOW paboTe MO KOHCIEKTY JIEKIHH,
JUTEPAType U MPUIOKEHHUTO 1.

2.2 IToaroToBUTHL OJAaHK OTYETA.

3 OcHoBHOe 000pyAOBaHuE:
3.1 IlepcoHanbHBII KOMITBIOTED.



4 Tlopsinok BbINMOJHEHUsI padOThI:

4.1 BxirouuTe NepcOHANBHBIA KomIploTep. 3amyctute mnporpammy CWDM.exe. Ilpoiigute Tect
JOMyCKa.

4.2 N3yunte TeopeTHUECKH MaTeprall. B oTdere oTpasuTh:

-CTpYKTypHYI0 cxemy cetu CWDM,;

-KaHaIbHBIA YacToTHBIH iaH CWDM (tabnuia u cnekrporpamma rpymmnosoro curaaia CWDM);

-komrioHeHThI cucteMbl CWDM (yka3aTth TOJIbKO KOMIIOHEHTBI, 0€3 PUCYHKOB U TIOSICHEHUH );

-CTPYKTYpPHAas CXeMa TPAHCIIOHEpa ¥ BPEMEHHbIE JUarpaMMBbl, IOSICHAIOIINE IPUHLUI PaOOTHI;

-XapaKTePUCTUKH ONTHUECKUX YCUIUTENeH (Tabmuia).

4.3. Pemnte 3329y ¢ OSICHEHUSIMH. Pe3ybTaThl pacueToB OTPa3UTh B OTUETE

4.4 TlpoiinnTe KOHTPOIBHBIN TECT, PE3yNbTAT MOKAKHUTE MPEII0IaBaATENO.

4.5 IlpoBepka 3HaHUHN O U3yUYEHHOMY MaTepuana:

1) Ha crpyktypHoii cxeme cetu CWDM, a numeHHO, Ha BXOJ€ M BBIXOAE KaXIOro OJIOKAa MOJMHCAThH
3HA4YEHHUE JUINH BOJIH;

2) B Mmaciurabe, Ha OAHOH auarpamme, u300pasuTh (POpPMBI ONTHYECKOro curHaia kaxaimoB CWDM B
KaXJ0W TOuKe (Ha BXOJe U Beixoe Ooka) cxembl cetu CWDM;

3) mo TaOMMYHBIM 3HAYECHUSIM XAPAKTEPUCTHK OINTHUYECKUX YCHIMTENIEH IOCTPOUTH BOJHOBYIO
aAMIUTUTYIHYIO XapaKTEPUCTHKY.

4.6 OTBeThTE Ha KOHTPOJIBHBIE BOIIPOCHI.

4.7 Cnenath BBIBOJBI 10 jaboparopHoii pabore. B BeIBojme oTpa3uTh HasHaueHue cetd CWDM,
JOCTOMHCTBA M HEOCTATKH, AaJbHOCTh CBSI3U U T€ MPUMEHSIETCS (Ha KAKUX CETSIX CBSI3M).

4.8 OdopmuTte OTUET.

5 Copepxxanue oTyera:

5.1 Llems paboTHL

5.2 CrpykrypHas cxema cetu CWDM.

5.3 KananpHbI{ 4aCTOTHBIH TUIaH.

5.4 Komnonents! cuctembl CWDM.

5.5 CtpykTypHasi cxema TpaHCIIOHJIEpa ¥ BPEMEHHBIE THarpaMMBbl, MOSCHSIOIINE TPUHIUIT PA0OTHI.

5.6 XapaKTepHUCTHUKU OINTHYECKHUX YCWINTENEeH. AMIIUTYAHO-BOJHOBAs XapaKTEPUCTHUKA YCHUIIUTENSA
EDFA, IIIIOY u pamanosckoro OY.

5.7 Pemenue 3amay.

5.8 BeiBojpI 110 1abopatopHoii padoTe.

5.9 OTBeTHI Ha KOHTPOJIBHBIE BOIPOCHI.

6 KoHTpoJbHBIE BONPOCHI:

6.1 Yro Takoe TpaHcmioHep?

6.2 VI3 Kakux 3J€MEHTOB COCTOUT TpaHCIIOHAEP?

6.3 Kakue Tumsl ycunuteneit npumensitorest Ha cetsx CWDM u mouemy?

6.4 Kakue tumns! ycunuteneit npumenstorest Ha ceTsix DWDM u mouemy?

6.5 KakoBa makcumManbHas poIryckHas crmocoOHocTs cucteMbl CWDM?

6.6 KakoBo paccrosiHre MeXTy ONTHYeCKUMU Hecymumu B cucteme CWDM?.

6.7 Kakue onTryeckre MyJIbTUILIEKCOPBI HCIOJIB3YIoTCs B cucteMax CWDM?

6.8 Kaxkoii Tum pereneparopa ucnoin3yercs B Tpancnonzepe cucremsl CWDM u mouemy?

ITK-7 CniocoGeH Kk pa3paboTKe cXeMbl OpraHU3alMy CBSA3U TEIEKOMMYHUKAIMOHHON CUCTEMBbI

HHPAKTHYECKOE 3AHATHUE
Pa3paboTka cxembl opranuzanuu cssasu cetu WDM

1 Hean paGoThI:
1.1 Ionyunts HaBBIKY B pa3paboTku cxembl cetd WDM 110 3a1aHHBIM HCXOTHBIM JTAHHBIM.

2 IToaroroBka K padoTe:
2.1.M3yunTh TEOpPETHUECKUI MaTepHal, OTHOCALIMICS K NaHHOH padoTe Mo JUTeparype U KOHCIEKTY
JIEKLUH.



2.2.0TBEeTUTH HA BOIIPOCHI JIOTyCKa:
-4TO Takoe uHTepderic?

-KaK Ha cxeMe 0003Ha4aeTcsl ONTOBOJIOKHO?
-KaK Ha cXeMe 0003Ha4aeTCsl ONTUYCCKUI MYJIbTUIUICKCOP U YCUITHTEIh?
-KakK Ha cxeMe 0003Ha4aeTCs ONTHICCKUN KOHHEKTOP?
-KaK Ha cxemax o0o3HauaroTcs MynbTuiiekcopsl SDH (TepMuHanbHBIN 1 BBOJA BBIBOJA), C YKa3aHUEM

OCHOBHBIX Ij1aT?

-KakK Ha cxeMe 0003Ha4aeTCs ONTHISCKUN Kpocc?

-Kak Ha cxeMe 0003Ha4YaeTcsl ONTUIEeCKUH KOHBepTep MynbTuiuiekcopa WDM?
-Kak Ha cxeMe 0003HavyaeTcst OycTep, MpeayCHINTeNb U TUHEeHHbIH yeunutens BOCIIT?
-KaKue rapaMeTphl CETH CBSI3M YKa3bIBAIOTCS B CXEME OpraHu3alluy CBsI3u?

2.3.IToaroroBUTH OJIAHK OTYUETA.

3 [opsoK BHITIOTHEHMS PaOOTHI:

3.1 Pazpaboraiite cxemy opranuzanuu cBs3u cucteMbl WDM, ecnn m3BECTHO KOJMYECTBO KaHAJIOB,
MPOMYCKHAsl CIIOCOOHOCTh KaHana JIaHHBIX, PACCTOSHHE MEXTy HACEICHHBIMU MYHKTaMH, TOIMOJIOTHS CETH.
Hcxonnble naHHBIe MpenCcTaBieHbl B Ta0nuie 1. ONTHYeCKHe YCUIIMTENH YCTaHABIUBAIOTCS Yepe3 Kaksie 40,

80 mmm 120 kM.

Tabnuna 1 — UcxonHsle qaHHbIE

Bapuant 1 2 3 4 5 6 7 8 9 | 10
Paccrostane Mex Ty HaceIeHHBIMA 1-2 90 | 95 [100|110|105| 85 | 98 [100| 92 | 93
MYHKTaMH, KM 2-3 200|200|160|132| 50 | 250({120(193| 82 | 80
3-4 182|173 | 90 | 254|147 (152|193 | 201|100 | 200
4-5 99 (280 | 90 | 2541421169 | 71 | 154|150 | 160
5-6 88 [174 296|201 |100|213| 80 | 99 | 200|180
6-1 301 99 (199|104 |207|241|242|187|204 |320
[IpomyckHast cmtocoOHOCTh KaHala nanHbiX B, ['0ut/c 2511010 |25|25| 10|40 | 10 | 40 | 25
KonnvecTBO KaHANOB (JUTMH BOJH) MEXILY 1-2 6 1] 5 7 1|7 5|1 4] 5] 3
HaCEJICHHBIMU TYHKTaMHU 2-3 1 6 | 7 6 | 5|7 6 1] 4 1
3-4 5 4 7 7 8 7 3 7 4 4
4-5 7 6 2 6 2 2 8 8 3 1
Paccrosiare Mex 1y HacelleHHBIMU 5-6 3 4 8 7 3 8 2 5 5 8
MYHKTaMH, KM 6-1 2 3 1 6 3 7 6 3] 3 7
Tomnomorus cetu 1 2 3 4 1 2 3 4 1 2
Bapuant 11 | 12 | 13 | 14 | 15| 16 | 17 | 18 | 19 | 20
Paccrostane Mex 1y HacelleHHBIMU 1-2 66 169 | 68 |118 | 98 | 162 | 179 | 86 | 129 | 123
MyHKTaMH, KM 2-3 140 | 228 | 123 | 212 | 164 | 112 | 130 | 190 | 148 | 88
3-4 176 {124 1169 | 75 [178 | 86 | 90 | 93 | 77 | 180
4-5 109 | 142 | 182 | 146 | 239 | 61 | 221|170 | 99 | 148
5-6 76 [158 | 110 | 60 [151 | 84 |[146 |155| 75 | 235
6-1 128 | 59 | 140|196 | 58 | 206 | 69 | 88 |227 | 233
[pomyckHast criocoOHOCTh KaHasa ganueix B, ['out/c | 10 | 40 | 25| 10 [ 25| 10 [ 25| 40 | 10 | 25
KonnvecTBO KaHANOB (JUTHMH BOJH) MEXIY 1-2 7 8 2 5 6 7 8 6 | 5 6
HACEJICHHBIMH ITyHKTaMHU 2-3 7 5 7 1 3 4 2 1 3 S
3-4 1 8 5 2 6 3 6 4 1 4
4-5 1 6 4 1 5 3 3 2 5 4
5-6 1 6 1 2 7 1 2 4 3 3
6-1 3 2 1 7 6 1 2 8 8 5
Tononorus cetn 1 2 3 4 1 2 3 4 1 2

Ipumeyanue: 1 — konpleBas; 2 — SYEUCTAs]; 3 — palUATBHO-KOJIbIICBas; 4 — IMIMHHAS

Ha pucynkax 1 mpencrasnensr npumepnbie Tomosorud BOCII, Ha pucyHke 2 mpeacTaBlieH NpUMEp

cereBoro y3en WDM.
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Pucynoxk 2 — Cxema ceteBoro y3na WDM

3.2 Jlns BBINOJIHEHUS 3aJaHMsl, IEPEHECUTE B OTUET CTPYKTypHYyro cxeMy tomnojoruu BOJIC. Cxemy
M300pa3nuTh Ha IMJIOMAAX Bcero Jimcta. [loamucaTs MpOM3BOIBHO HYMEPAIMIO OKOHEYHBIX M MIPOMEXYTOYHO
(HacenéHHBIX) NTYHKTOB. Ps0oMm, C KaXOsM peOpOM TOMOJOTMH YKAXHTE KapaHJalloM KOJIWYECTBO
Mepe1aBacMbIX ONTHYECKUX KaHAJIOB, KaK ITOKa3aHO HA PUCYHKeE 3.



Pucynoxk 3 — IIpumep pazmeTka ONTHIECKAX KaHATOB Mex Ay y3namu WDM

3.3 Tlocne 3TOrO, HYAHO TMOKAa3aTh CBSA3M (KaHaT) MEXAYy BCEMH BO3MOKHBIMH y3lamu ceTH. Kanan
MOKa3bIBACTCs CTPEIIKAMH, OJIHA CTpEeJKa — OJUH onTHdeckuil kaHai. To ecTs, eciu B mpuMepe (pUCYHOK 3) Ha
ydacTke y3ne 3 u 4 opraHusyercsl 5 KaHaloB, TO, IIOKa3blBaeMa CBS3b ONTHUYECKHE KaHaibl (CBsI3M) 3 y37a C
MoObBIMH APYTMMH Y3JaMH, Kak Moka3zaHo Ha pucyHke 4. [loamucate HOMepa KaHAIOB Ha BXOJAE M BBIXOJC
kaHanma. KonndecTBo KaHAMOB (CTPENOK) HE IOJDKHO IPEBBINIATh YKa3aHHOMY YHCIYy KaHAIOB SA MeXIy
y3JIaMH.
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Pucynok 4 — [IpumMep pa3meTka ONTHYECKUX KAHAIOB CBS3U y37a 3 ¢ ApyruMu yznamu cBsizu WDM

[Tocnmemyromas pa3meTka KananoB cBs3u ¢ yznamu WDM BemonasroTes aHamorudHo. Tak, st ygacTka
y3en 4 u 6 ocTajncs olMH ONTUYECKUH KaHanla, Uil IpuMepa, IycTh y3€el CBA3U 6 NMeeT COeJUHEHHE ¢ Y3J0B 1
yepe3 y3en 4, Kak IoKa3aHo Ha pUcyHKe 5. J{7s maHHOTO KaHala yka3siBaeM HOMep KaHama. Ha yuactke yzen 1
u 4 mepemaercs TpU JAJIWHBI BONHEI A1,2.5, Ha ydacTke y3en 4 u 6 mepenaercsl OJHa JJIMHA BOJHBI A4, Torna,
KaHaly, OpraHu3yeMoMy Mexay 1 u 6 y31IoM MpOXOISIIeTo TPAH3UTOM depe3 4 y3ed, MPUCcBanBaeTcs HoMep A3.
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Pucynok 4 — [Ipumep pasmeTka ONTHYECKUX KaHAIOB CBSI3H y3Ja 6 ¢ qpyrumu y3namu cszu WDM

3.4. Tlocnme pa3MeTKHM ONTHMYECKUX KaHAJOB, H300pa3HTh CXEMy OPraHU3aluIO0 CBSA3H, 3aMEHHM
OKpYyXHOCTH (rpaduueckoe o0O3HAaUYEHHE y3J7la CBSI3M) HAa CTPYKTYPY CETEBOro yrja, KOTopas IOKa3aHa Ha
pucynke 2. [Ipumep npeacTaBieH Ha pUCYHKE 5.
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Pucynoxk 5 — I[Ipumep cxembl opranusaiiuu cBszu cetd WDM

3.5 PazpaboraiiTe KaHaTBPHO-YACTOTHBIA TUTAH IS CXEMBI OPTaHHM3AIMK CBs3W. I 3TOTO, 3aloiHuTe
Tabnuity 2. 3HaueHUE JUTHMH BOJIH B34Th U3 pekoMmenaanuu I TU-T G.694.

Tabnuma 1 — Ka"HaabHBIN 4aCTOTHRIN IUIAH

Howmep xanana 3HaueHHe, HM

Al

A2

A3

A

4 Coaep:xkanue oT4yeTA:
4.1 Lenb paboTHI.
4.2 OTBeTHI Ha BOIPOCHI IOMYCKa.
4.3 CxeMbl: OpraHu3aIli CBS3H, PA3METKH ONTUYCCKUX KAaHAIOB.
4.4 KananpHO-4acTOTHBIH 1aH cucteMsl WDM.
4.5 OTBeThI Ha KOHTPOJIbHBIE PAOOTBHI.

5 KoHTpoJibHbIE BONIPOCHI:

5.1 Yo Takoe texnomoruun WDM?

5.2 HazoBute ocHOBHBIE KOMIIOHEHTHI cucTeMbl WDM?

5.3 Ha kakue BubI osipasaensiercs rexuonorus XWDM?

5.4 CkoIlbKO KaHaJIOB MOKHO opranu3oBats B cucteme CWDM/DWDM?

5.5 Kak paccunThiBaeTCsi MaKCUMalIbHas MPOMTYCKHas criocoOHOCTh cuctembl WDM?
5.6 Uto Takoe TpaHcToHIEP?

K-8 Crocober k pa3paboTKe MPOCKTHOW JOKYMEHTAIMd Ha OOBEKT, (CHCTEMY) CBS3H,
TEJICKOMMYHUKAIIMOHHYIO CUCTEMY

Tunosoe 3ajaHne HA KYpCOBOE MPOCKTHPOBAHUE HA TeMY:
«Opranuszanus TpaHCNOPTHOM ceTH cBsizu DWDM)»



BriOpathb Tpaccy npoKiIagKky ONTHYECKOT0 Kales.

Onpeaenuth yncio 1uH BoJiH cucteMbl DWDM, pa3paboTtaTh KaHAIbHO-4aCTOTHBIH TUTaH.
[TpousBectu BbIOOp 000pymoBaHus. [laTh XapakTEpUCTUKY 000PYHAOBAHHUS.

ITpoussectu Bri6Op BOK. Jlath Xapakrepuctuky BOK.

Paccunrarh sHEpreTHYECKHi 0aTlaHC CUCTEMBI M TuarpaMmy YpOBHEH.

Paccuurtath O10/KeT BpeMEHU HapacTaHUs.

Paccuurarh JuiMHY pereHepalioHHOTO y4yacTKa.

Pa3paboraTs cxeMy opraHu3aluu CBs3H.

NGO RNE

3.3. TunoBble MaTepHaJIbl 1JId IIPOBECACHUN HpOMe)l(yTO‘lHOﬁ aTTeCTallun Oﬁy‘lalOIIII/IXCﬂ

1IK-1 Cnocoben k npogedenuio npoguiakmuueckux pabom Ha 060py008aHuu cesisu
IIK-T Cnocoben k pazpabomie cxemvl OpeaHU3AYUY CEA3U METEKOMMYHUKAYUOHHOU CUCTIEMbl
IIK-8 Cnocoben k pazpabomie npoexmnou 0oKymenmayuu Ha 06vexm, (cucmemy) cessu,
MeNeKOMMYHUKAYUOHHYIO CUCTEM)

IIpumepHBIe BONPOCHI K IK3aMeHY:
OnTuaeckoe BosokHO. OkHa mpo3pauHoctu. Kimaccudukamus. 3aryxanue. ucmnepcust.
Knaccudukanus OB (G.652, G.653, G.654 u G.655). Xapakrepuctuku OB.
OnTuueckue kadenu cBsi3u. Y ciaoBUs Npokiaaku. OCHOBHbBIE XapaKTEPUCTUKH.
Knaccudukanus coBpemennbix BOCIIL. CpaBHeHue, XapaKTepPUCTUKH.
Mopeinb B3auMOAEHCTBUS TPAHCIIOPTHBIX TEXHOJIOTUHM.
XapaKkTepuCTUKU COBPEMEHHBIX MYJIBTUCEPBUCHBIX ceTel. Kputepuum BbIOOpa ceTEBBIX
TEXHOJIOTUH.

7. Jluneitnpie Ttpaktel OCII. CrpykrypHas cxema. Perpancmsaropsr OCIL.  ®akTopsl,
OIIpeEIAIONIUE IJTMHY PETEHEPALMOHHOIO U YCUIIUTENBHOTO Y4acTKa.

8. Texuomornyeckue caou TPAHCIOPTHON ceTu. TpeboBaHUS K TPAHCIOPTHBIM CETSM.
HenocTaTku ONTUKO-BOJIOKOHHBIX CETEH.

9. Mopaenb ontudeckoit TpancrnopTHoi cetu. Jloctomnctea OTN.

10. Onrnueckue ycwmrenn mais OCII. Hasnadenwe, xiaccupukamnus, TPUHIUT JICHCTBUS.
Xapaxkrepuctuku OVY.

11. Onrtuueckue kpocc-kommytatopbl (OKK). Uerbipe ypoBHSI CKOpOCTEH NEpEeKIIOUEHUS.
IToxa3zarenu, xapakrepusyromue padoty OKK.

12. Twumbl 6a30BBIX 1 MHOTOKACKaHBIX KPOCC-KOMMYTaTOpoB. [IpuHInm neicTeusi.

13. OnTHueckuil MyNbTUIUIEKCOp, JEMYJIbTUIUIEKCOP. TEXHOJOTMM M CXEMbl pean3aluu
MYJIbTUIUIEKCOPHBIX Mojyieil. TexHonorus MyJlbTUIIIIEKCHPOBAHUS Ha OCHOBE MHTEP(EPEHIIMOHHBIX
(GuIbTPOB.

14. Onrtuueckoe MyJBTHIUICKCHPOBaHUE C pasneneHueM 1o januHam BoiH MPJIB (WDM).
CrpyxTypHas cxema cuctembl ¢ WDM, Ha3HaueHMe 3J1eMEHTOB.

15. Kananbhsbiil (dactotHbii) iad cucreMbl WDM. CrangaptusupoBaHHbIN 1uanazoH. PasHoc
ONTUYECKUX HecyluX. Ynucno ka"anos. [IpakTuka nCnoap30BaHusl.

16. Knaccupukanmss WDM Ha ocHOBe KaHaibHOTO TutaHa. [IpenMyiecTBa W HEIOCTATKU
texHonoruit WDM.

17. TIpoGnemsl HanexHoctu BOJIC. OcHOBHblE mOKa3zaTelnd HAAESKHOCTU. TpeOoBaHUA K
IIOKa3aTessiM HaJlexXHOoCTH ¥ rotoBHocTH BOJIC.

18. VY3konomnocHsle u mmpokonoigocHsie WDM.

19. Tpaucnonzaepsl U KOHBepTOpHl /UIMH BoiH. Hasnauenue. CtpykTypHas cxema. [IpunHuun
paboTHI.

20. Komnencarops! nucnepcuu. Hasnauenune. CtpykrypHas cxema. [Ipuniun pabotsl. Mecto
YCTaHOBKH.

21. CpencrtBa, METOIbI MOJYJISIMU U KOJUPOBAHUS B ONITUYECKUX CUCTEMAX.

22. Bujapl MOIyJISAIAN U KOJTAPOBAHHUS.
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23. Mopaynsamusi B OJHOBOJTHOBBIX M MHOroBodHOBBIX BOCII. Mopymsmus ASK u FSK.
Monynstus DP-QPSK.

24. Cetu TMN. Ilporokonsr ympaBiaeaus cersmu (SNMP, CLI, Telnet) Wurtepdeiicer
ynpasienus F, X, Q. Dnement menemxep. CereBoil MmeHemxkep. [lonstue areHt, Mmenemkep. CxeMbl
pealM3anuy ypaBICHUs] ONTUICCKIMHE CETIMHU.

25. Opraamzanus  jgouHHOMposnetHo cetu  DWDM.  OcobGennoctu.  I[Ipumensemoe
obopynoBaHue.

IIpuMepHBbIe 3212491 K IK3aMEHY

1. Jlano: ontudeckoe BOJIOKHO cTtaHmapTa G.655, ctpouTenbHas IMHA ONTHYECKOTO Kabens 4
KM, BBOJMMAsi MOIIIHOCTh ONITUYECKOTO CUTHANIA B BOIOKHO — 10 nb, ayBcTBUTENBHOCTE (poTOMMONA -
231b. Onpenenuth AJIMHY PEreHEePalMOHHOrO y4acTKa.

2. Onpenenuth  MOTEPU, BHOCHMBIE  ONTHUYECKHUM  MYJBTHUILIEKCOPOM,  KOJHUYECTBO
MYJIbTHILICKCHPOBAHHBIX KaHaioB (STM - 64) - 28, u3 Hux 3aneiictBoBaHo - 20.

3. OmpenenuTh 3aTyxaHUE ONTUYCCKOW TUHUM, AnuHa JTuHUU 110 kM, ammHa BoHBL 1550 HM,
Tun BojiokHa (G.653, ckopocTh notoka 90 I'out/c.

4. OnpenenuTh TPYNIOBYI CKOPOCTh oONTUYECKOro curHama TtexHosorun DWDM, ecnu
MyIbTUIUIEKCUpYIOTCs 88 moTtokoB STM — 16.

5. OmpenenuTh MaKCUMaJbHYI0 MOIIHOCTh OINTHYECKOro KaHaja. MOIIHOCTh CHUrHaja Ha
BbIXOjie Oycrepa paBHa — 17 nb. Unciio MyIbTHILIEKCHPOBAaHHbBIX KaHaioB (STM — 64) 49.

BaHK KOHTPOJIBHBIX BONPOCOB, 3aJaHWii M HMHBIX MarepHajoB, WCIOJB3YEMBIX B IPOIECCE
MPOLIEAYP TEKYIIErOo KOHTPOJS M MPOMEXKYTOUHOW aTTECTAlMM HAXOAMUTCS B y4€OHO-METOJUYECKOM
KOMIUIEKCE JUCHMIUIMHBI /WM TPEACTAaBICH B DICKTPOHHOW HH(OPMAIMOHHO-00pa30BaTeIbHOM
cpene mo URI: http://www.aup.uisi.ru.

3.4. Metoanueckue MaTepHasibl NPOBEJIEHHs] TEKYIIero KOHTPOJIA W NPOMEKYTOYHOI
arrecTaly 00y4aroImMXcs

Hepequb MCTOAUYCCKUX MATCPHUAIIOB [JIA TIOATOTOBKM K TCKYLWIEMY KOHTPOJIIO U
HpOMe)I(YTO‘IHOﬁ aTTeCTaluu.

1. Meronuyeckue  ykazaHus K  BBINOJHEHMIO  IpakThueckux  3aHsatuil. —URL:
http://aup.uisi.ru/4055571/

2. Meroauyeckre  yka3aHMsS K BBIIONHEHHIO  JabopartopHbix  3amstuid. —URL:
http://aup.uisi.ru/4055573/

3. Meroanueckue ~ yKazaHHUS K BBINOJHEHWIO  KypcoBoro  mpoekra. —URL:

http://aup.uisi.ru/4055575/
4. Tlpumep BOIPOCOB JJisl MOATOTOBKH K 3k3aMeHy. — URL: http://aup.uisi.ru/4248378/



