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1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB UX JTOCTHKEHUS

Hpouecc N3YYCHUA NVCUHUIIIMHBI HAIIPaBJICH HaA (bO MUPOBAHUEC CIICAYIOINX KOMHCTCHHHﬁZ

Ko n naumenoBaunue

KOI[ 1 HAMMCHOBAHUC

[IpeamecTByromue 3Tarmbl

WHJIMKATOpa JOCTUKEHUS Oran (c ykazanuem
KOMITIETEHIINH .
KOMIIETEHIIHHA JUCIHUILIAH/TIPAKTHK)
I1K-1 Criocoben k Oran 1 b1.B.01 OcHoBBI TeOpUU
MPOBEJICHUIO nemneun
PO UITAKTHIECKUX Oran 2 51.B.02 OcHoBbI TeOpun
pabot Ha obopynoBanun | [1K-1.2 3Haet npuHIUIIBI AJIEKTPOMArHUTHBIX MOJIEH U
CBSI3U [IOCTPOEHUSL, CTPYKTYpPHBIE BOJIH
CXEMBI, COCTaB B Otan 2b1.B.07 OcHoBBI
XapaKTePUCTUKHU IIOCTPOEHUS
TEJIeKOMMYHHUKAIIMOHHOTO MH(OKOMMYHHUKAIIMOHHBIX
000py10BaHUs IEPBUYHON 4 | cucrteM u ceteit
CETHU CBSI3U U BTOPUYHBIX Oran 2 b1.B.08 Teopus cBsa3u
CeTEe, MPUHITUIIBI Oran 3 b1.B.13 Cetu cBsi3u u
OpraHU3aIi CUTHAIA3AINH CUCTEMBbl KOMMYTallUU
Y CUHXPOHU3AlUU B Oran 3 b1.B.14 ®usnueckue
TEJIeKOMMYHHUKAIIMOHHBIX OCHOBBI PAJIOCBS3H
ceTsax Oran 3 b1.B.17 CniyTHUKOBBIE U
paauopeneiiHbie CUCTEMBI CBS3H
Oran 3 b1.B.18 Texnonoruun
1M(POBOTO TeJIePaIUOBEIIAHUS
[1K-7 CriocobeH k [1K-7.1 3HaeT npUHLHUIIBI Oran 1 b1.B.12 Hanpasinstomue
pa3paboTKe CXEeMBI MOCTPOCHHUS, CUCTEM CBSI3H, CUCTEMBI JJIEKTPOCBSI3U
OpraHu3alyu CBsA3U TEJIEKOMMYHUKAIIMOHHBIX Oran 1 b1.B.15
TEJCeKOMMYHUKAIIMOHHON | CHCTEM Pa3JIMYHOIO THIIA, MHorokaHanbHbIE
CUCTEMbI IIPOU3BOIUT 0OOCHOBAHHBIN 5 | TECKOMMYHHKAIMOHHbIC
BBIOODP MH(DOPMALIMOHHBIX CHUCTEMBI
TEXHOJIOTMH 1O MPOEKTY,
CpaBHUTEJBHBIN aHAIIN3
BapHaHTOB, MIOJIrOTAaBINBAET
CXEMY OpPTraHH3alMH CBSI3U
I1K-8 Cnocoben k Oran 1 b1.B.06 DnemenTHas
pa3paboTKe NPOEKTHOMN 0a3a TeTeKOMMYHHUKAIIMOHHBIX
JIOKYMEHTaIluu Ha CUCTEM
00BeKT, (cuctemy) cBsizu, | [IK-8.2 PabGoraer c Oran 1 b1.B.08 Teopus cBsizu
TEJIEKOMMYHUKAI[MOHHYIO | TEKCTOBBIMU PEIAKTOPAMH, Oran 1 b1.B.10 CxemorexHuka
CUCTEMY rpaduyecKuMu TETIEKOMMYHUKAITUOHHBIX
porpamMmamu, opopmisieT YCTpOICTB
COZEP)KATENBHYIO YaCTh Oran 2 b1.B.11
poekTa, GopMupyer 3 OnTo3/1eKTpOHUKA U

OOIIYI0 OSCHUTEIbHYIO
3aMmCcKy, pa3padaThIBacT
NPOEKTHYIO JOKYMEHTAIHIO
B COOTBETCTBHUH C
TpeOOBaHUSIMH HOPMATHBHO-
TEXHUYCCKHUX JOKYMCHTOB

HaHO(OTOHMKA

Otan 2 b1.B.12 Hanpasnsomune
CHCTEMBI AJIEKTPOCB3U

Oran 2 b1.B.15
MHorokaHajibHbIe
TEJIEKOMMYHHUKAI[HOHHBIE
CHUCTEMBI

Oran 2 b1.B.17 CiyTHUKOBBIE U
paznuopeieiiHble CUCTEMBI CBSI3U




®dopma MPOMEKYTOUHON aTTECTAIIUHU 10 JUCIUIUIMHE — DK3aMEH

[To nucuuIuIHE IPESYyCMOTPEH KYPCOBOU NPOEKM.

2. HOKa3aTeJ'[I/I, KPUTEPUH U HIKAJbI OLICHUBAHUA KOMIIeTeHIInii

2.1

AUCHUILIUHEI SABJIACTCA YPOBCHB UX OCBOCHHMA.

[Toka3zaTenem OLIEHUBAHMS KOMIIETEHIMI Ha 3Tane ux (HOPMHUPOBAHUSA NMPU HU3YUYECHUH

NuaukaTop ocBoeHUs
KOMIIeTEHIIN U

IToxa3aTenb oeHUBAHHUA

KpuTrepuii oneHuBaHus

[1K-1.2 3HaeT npHUHIIATIBL
MOCTPOCHUS, CTPYKTYPHBIC
CXEMBI, COCTaB U
XapaKTEePUCTUKH
TEJICKOMMYHHUKAITUOHHOTO
000pyIOBaHYsI IEPBUYHOM
CETH CBS3M U BTOPUYHBIX
ceTel, NPUHLUIIBL
OpraHHU3aIuU
CUTHAJIM3AINH U
CUHXPOHHU3AIINHU B
TEJICKOMMYHHUKAIIMOHHBIX
CeTsIX

3Haer

-TEXHOJIOTHH TPAHCIIOPTHBIX
ceTell CBSI3M, OCOOEHHOCTH W3
MIOCTPOCHHUS, JOCTOMHCTBA W
HEJOCTAaTKH, HX
XapaKTepUCTUKH U  00JacTh
MIPUMEHEHUST;
-METOJHUKY
apaMeTpoB B
npoektupoBanus TCC;

pacueToB
pamkax

YMmeer

- naThb XapaKTEPUCTUKY
TPAHCIOPTHOM CETU CBSI3U;

- MIPOEKTHPOBATH u
pacCuUUThIBaThL TIMapaMeTpbl B
pamkax ctpourensctBa TCC;
-BBIOMpAaTh Ty WIH HUHYIO
TEXHOJIOTHIO noj
[OCTaBJICHHBIE LIEJIN U 3a7a4H.

Bnageer
- 3HaHWSIMH O TPUHIIMIAX
OpraHH3aALNN TCC,

0COOCHHOCTEN WX MPHUMEHEHUS
[0/l TIOCTaBJIEHHBIE LENd U
3aJ1auu;

-HaBbIKAMH IPOEKTUPOBAHUS U
pacdera mapamMeTpoB B paMKax
ctpoutenscTBa TCC.

3Haer MIPUHLIAIIEL MTOCTPOCHUS
MHOTOKaHAJIBHBIX CHUCTEM CBSI3U C BOJHOBBIM
MYJIBTUIUIEKCHPOBANUEM, MIPOLIECCHI
OpraHM3allid  KaHaIOB M  TPakTOB B
MHOTOKaHAJIBHBIX CHCTEMaxX CBS3M; 3HAET
TEPMUHBI U ONpeneneHus (KaHal CBSI3H, TPAKT
nepeaauu, JIMHEUHBII TPAaKT,
pereHepanoHHbII Y4acToK, CUCTEMA
repenavu, JINHENHBIN KOJ); 3HAET
XapaKTepUCTHKHU u apaMeTphl
MHOTOKaHAJIBHBIX ~ CHCTEM  Iepefad ¢

BOJIHOBBIM MyanI/IHHCKCI/IpOBaI/IeM. 3Ha€T KaK
COCTaBHTh OTYET MO IJTA0OPAaTOPHBEIM U
MPAKTHYECKAM PadOTaM, KaK BECTH KOHCIEKT
JICKITHM.

CaMocTosTensH0, 0€3 HaBOAAIIUX ITOJCKA30K
MPENoIaBaTeNsl, YMEET MPUMEHITh METOJUKY
pacyeTa  IJMHBI  PEreHEPAllMOHHOTO U
YCI/IHI/ITCHBHOFO y‘-IaCTKOB; YMGGT
pa3pabaTeiBaTh CXeMBbl OpTaHW3AIMH CBS3U
cucreM cBsisu DWDM, CWDM n EoWDM,;
YMEET OCYIIECTBIIITh pacyeThl IapaMeTpOB
MHOTOKQHAJIBHBIX CHCTEM TIepefad. YMeer
CaMOCTOSITEJIbHO BBIMOJHATH pacueTsl  KII,
0OpPMUTH TOSICHUTENBHYIO 3allUCKy. YMeeT
CaMOCTOSITETEHO ~TMPOU3BOJUTH pPAacueThl B
abopaTOPHO-TIPAKTUYECKUX paboTax, Ienarhb
TPAMOTHBIE BHIBOJBL.

Bnaneer METOAaMH pacueta JUIAHBI
pereHepaloHHOTO y4acTKa; HaBBIKaMH
pa3paboTKH cXeM OpraHU3aIiH CBS3H.

[IK-7.1 3naeT npUHLIHUIIEI
MOCTPOCHUSI, CUCTEM
CBSI3H,
TEIEKOMMYHHKAIMOHHBIX
CHCTEM Pa3IUYHOr0 THUIIA,
MPOU3BOJUT
000CHOBaHHBIH BEIOOP
MH(OPMAITMOHHBIX
TEXHOJIOTHI 110 IPOEKTY,
CPaBHUTEJIBbHBIN aHATIN3
BapHaHTOB,
MOJITOTABIIUBACT CXEMY
OpTaHHU3al1H CBIA3H

3Haer:

- T[PUHIUIBI  TOCTPOSHHS
cucreM cBs3u WDM;

- KaK MPOU3BOANTH
000CHOBaHHBIT BEIOOD
WHPOPMALUOHHBIX TEXHOJIOTHH
0 MIPOEKTY;

-KaKk  pa3padaTbIBaTh  CXEMy

OopraHusaiuu CBA3U,

Ymeer:

-IIPOU3BOJUTH BEIOOD
WHPOPMALMOHHBIX TEXHOJIOTHH
I10 TIPOEKTY CETeH;

-pa3pabaTeIBaTh CXeMy

CaMOCTOSATENBHO U MPABUIBHO YMEET
MIPEJICTaBISATh KaYeCTBEHHBIE CXEMBI B OTUETE,
npuMensieT rpadudaeckre 0003HaueHUS
corinacHo 'OCTy. Ymeer rpaMOTHO
OIIUCBIBATEL CXEMEL. Y MEET Jie1aTh
CPAaBHUTEIBHYIO XapaKTEPUCTUKY TEXHOJIOTHH
CBSI3U B BUJIE CPABHUTEIBHOMN TaOIHLIbI, 3HAET
JIOCTOMHCTBA M HEJTOCTATKH TEXHOJOTHH
TPAHCHOPTHBIX CETEH CBSI3U padoTaromue B
pexume TDM u WDM. YmMeer uutath cXeMbl
1 B ClTydae OMIMO0YHOT0 N300pakeHUs, CXOILy
BHOCHTbH U3MEHEHUS B cxeMy. BoBpems caaet
OTYETHI 0 JTA0OPATOPHBIM U MPAKTHYECKUM
3aJja4yaM B COOTBETCTBHHU C IPAQUKOM.




OopraHusaiu CBsA3U

Bnaneer:

-HaBBIKAMH Pa3pabOTKH CXEMBbI
OpraHu3alvy CBA3U

-HaBBIKaMH BBIOOpA TOH WK
MHOM TEXHOJOTUH
TPaHCIOPTHOM CETU

I1K-8.2 Pabotaert ¢
TEKCTOBBIMHU PEeIaKTOPaMH,
rpadUUeCcKUMH
porpamMmmaMu, opopmIrsieT
COZIePXKATEIBHYIO YaCTh
npoekTa, GopMHUPYET
OOILIYIO MOSICHUTETbHYIO
3aIrcKy, pa3pabaTeiBaeT
MPOEKTHYIO
JOKYMCHTalHIO B
COOTBETCTBHU C
TpeOOBaHUSIMU
HOPMATHBHO-TEXHUYCCKUX
JTOKYMEHTOB

3HaerT: YmMeer camocTosATeabHO pabdorath B Visio,
- Kak paborath B TeKCTOBBIX | AutoCAD. Ilpu onmmcaHny CXeM H MPOCKTHBIX
penakropax, rpadU4YecKuX | PelIeHU MPUBOIUT CCHUIKM Ha HOPMAaTHBHO-
IporpaMMax, COIEpPKAaTEeIbHYIO0 | TEXHHYECKYIO JOKYMEHTAIMI0, HAa CTaHAapTHI.
gacth mnpoekta cetu TCC | [IpegocraBisger KadeCTBEHHO-O(DOPMIICHHBIN
(DWDM, CWDM, EoWDM); OTYET U MOSICHUTEIBbHYIO 3aIIUCKY.

-kaKk  (opmupoBath  00IIyIO

MTOSICHATEIHHYO 3aITUCKY;

- KakK paspabaTbiBaeTCs

MMPOCKTHAA AOKYMCHTal s B

COOTBCTCTBUU C TpC60BaHI/I$IMI/I
HOPMAaTHUBHO-TEXHUYCCKUX

JIOKYMEHTOB;
YwMmeer:

-paboraTh B TEKCTOBBIX
peaakTopax, rpaduuecKux
MporpaMMax;

- (dhopMuUpoOBaTH 001I1yI0

MOSICHUTENBHYIO 3aIIUCKY;

Bnaneer:

-HaBbIKaMH PabOTHI B
TEKCTOBBIX PEAAKTOPAX,
rpaduyeckux mporpammax A
(dhopmMupoBaHus U 0HOPMIICHHUS
MOACHUTEIBHOM 3alUCKU
MIPOSKTA.

MIkana oueHUBaAHUA.

IK3aMeH

5-0ayIbHAA HIKAJIA

Kputepuu onenkun

OTiu4yHO «5»

CaMOCTOSTEILHO U MMPpaBUJIbHO OTBCTUJI HA IMOCTABJICHHBIC TCOPECTUUCCKHE
BOIIPOCHI HK3aMEHALMOHHOTO ounera. YBepeHHo, JIOTUYHO,
MOCJIEIOBAaTEIbHO M apryMEHTHPOBAHO U3JlaraeT CBOM OTBeT. Moker
OTBETUTh Ha JOMOJIHUTENbHBIE BOMPOCHL. CaMOCTOSTENbHO U TPABHILHO
penI 3a7a4y SK3aMEeHaIlMOHHOTO OuieTa. YBEPEHHO U JIOTUYHO OOBACHSET
xon pemieHus. OTBETHl Ha TOCTaBICHHBIE BOMPOCHI SK3aMEHAIIMOHHOTO
Owiera MarTCs CTYJIEHTOM O€3 3auuThIBAaHUS C JIMCTa, TAE CTYJICHTOM
cieTaHbl OTMETKH, MOICKa3KH, BHIKJIAJIKM Ha TOCTABICHHBINA BOIIPOC OHIIeTa.

Xopomio «4»

CaMoCTOATENbHO OTBETUJI Ha TIOCTaBJICHHbIE TEOPETUYECKUE BOIPOCHI
9K3aMeHallMOHHOTro Owieta. He yBepeHHO OTBeyaeT Ha YTOUHSIOLIUNE U
JIOTIOJIHUTENbHBIE BOMPOChl. CaMOCTOSATENbHO U MPABUIBLHO PELIMI 3a7auy
HK3aMEHAIIMOHHOT0 OujieTa. YBEpEeHHO U JIOTMYHO OOBSICHSAET X0 pelleHus,
o0ocHOBbIBasi ero 3akoHamu «Teopuu anekTpudeckux nenei». OTBEThl Ha
MIOCTaBJICHHBIE BONPOCHI HK3aMEHAIIMOHHOIO OmyieTa JAIOTCsl CTYAEHTOM C




NoATIAABIBAHUCM B JIUCT, I'I€ CTYACHTOM CACJIAHbBI OTMCTKH, MOACKA3KH,
BBIKJIaAKH Ha ITOCTaBJICHHBIN BOITPOC ourera.

Y 10BJIIETBOPUTEIILHO
«3»

CaMoCTOSTENEHO, HO HE TIOJHO OTBETHJI HAa MOCTABJICHHBIC TEOPETHYECKUE
BOIIPOCHI dK3aMeHanuoHHoro Owiera. [Ipu atom momyckaer ommOku. He
YBCPCHHO WJIA BOO6U.[C HC OTBCHACT HAa YTOUHAIOMMUC WU JOIOJHUTCIILHBIC
BOIIPOCHL. Pemmn 3amady sk3ameHanuoHHOro Owiera. [lpu Hammaum
OIIMOOK, MOXKET UCIPABUTh MX 3a CYET HABOSIIMX BOIpocoB. He yBepeHHO
00BsiCHseT XOI pemeHus 3agadd. OTBEThl Ha IIOCTaBICHHBIC BOIPOCHI
9K3aMCHAI[MOHHOTO0 OwWjeTa MAlTCS CTYACHTOM 3a4HThiBas B JIUCT, TIC
CTYJCHTOM CJIelaHbl OTMETKH, IOJCKA3KH, BBIKJIAIKH Ha IOCTAaBJICHHBIH
BOIPOC OHIIETA.

HeynoBneTBoputenbHO
«2»

OTBeTbl Ha IOCTABJIEHHbIE BOIPOCHI IK3aMEHALIMOHHOIO Owuiera aaroTcs
CTYJEHTOM 3auuThiBasi B JIUCT, TJ€ CTYIEHTOM CJEJaHbl OTMETKH,
II0JICKA3KH, BBIKJIAJIKM Ha [TOCTaBJIECHHBINH Bonpoc Ouiera. He oTBedaeT niu
JlaeT HENPABUJIbHBIE OTBETHI HA YTOUHSIONIME U TOTIOJHUTEIbHBIE BOIIPOCHI.
He pemena 3amaya »K3aMeHAllMOHHOTO OuieTa, WM 3ajada pelleHa
HEIPaBWIbHO.

KypcoBoii npoekt

5-0a/yIbHAA HIKAJIa

Kputepuu onenkn

OT1Tiau4HOo «5»

CaMOCTOATEIPHO M YBEPEHO OPHEHTHPYETCS B TOSCHUTEIBHOW 3aIlUCKe.
Jlaet ObICTpBIC ¥ TPAMOTHBIE OTBETHI. B ciiydaeT oOHapy>KeHUsI OIIMOKH B
padoTe, MOKET OBICTPO U CaMOCTOSTEIBHO €€ HCIPABUTH C IOSICHEHUSMHU.
[IpencraBieHbl KauyeCTBEHHBIC PHUCYHKH. YMEET MPUMEHSTh YCIOBHO-
rpaduueckue o6o3naueHus cornacHo 'OCTy. be3 nmomoruu npenogaBatens
YUTAET U TIOSICHAET CXEMbl W TMpeAcTaBieHHbIE pacueThl. CBOOOAHO
OTBEYaeT Ha JONOJHHUTENbHBIE Bompockl B pamkax KII. IloscHurtenpHas
3aIMcKa COOTBETCTBYET BhIJaHHOMY T3.

Xopoto «4»

CaMOCTOATENBHO U HE YBEPEHHO OPUEHTUPYETCA B OSICHUTEIbHON 3aIIUCKE.
B cnyuaer oOHapyxeHus omIMOKK B paboTe, CTYJIEHT MOXET HCIIPaBUTh €€
HO TIOCPEICTBOM HaBOJALIMX BOIIPOCOB mpenoaasarens. lIpencrasBneHbl
KaueCTBEHHbIE  PUCYHKH. YacTMUYHO yMeeT TMPUMEHSATh  YCIOBHO-
rpapuueckue obo3HaueHus corsacHo ['OCTy. C momoupr0 HaBOIAIIMX
BOIIPOCOB MpENoJaBaTeliss YATAET U TOSCHSAET CXEMbl U IPEJCTaBICHHBIE
pacuerel. HeyBepeHHO OTBedaeT Ha JOINOJIHUTEIbHBIE BOIPOCHI B paMKax
KII. [TosicHuTenpHas 3alMcKa COOTBETCTBYET BbiaHHOMY T3.

Y 10BIETBOPUTEIEHO
«3»

He yBepeHHO opueHTHpyeTCs B NOSICHUTEIBHOW 3amucke. B cioywaer
oOHapyXeHHsl OIIMOKM B paldoTe, CTYIEHT MOXET HCIpPaBUTh €€, HO
IIOCPEACTBOM HABOJSAIIMX BONPOCOB mpemnonaasarens. llpencraBieHsl He
KauecTBEHHbIE  PUCYHKH. YacTMUYHO yMeeT MpPUMEHSATh  YCIOBHO-
rpapudeckue obo3HaueHus coryacHo ['OCTy. C momomibio HaBOJAIIUX
BOIIPOCOB TpENoJiaBaTeisi ¢ TPYAOM YHMTAE€T CXEMbI, HO HE IMOSCHSET
IIpE/ICTaBICHHbIE pacueTbl. HeyBepeHHO OTBedaeT Ha JOINOJIHUTENIbHBIE
Borpockl B paMkax KII. IloscHuTenpHas 3amucka COOTBETCTBYET
BblIaHHOMY T3.

HeynosnerBopurenbHo
«2»

[Tnoxo opueHTHpyeTcs B HOACHUTENBHOH 3anucke. B ciydyaer oOHapykeHHs
omnOKu B paboTe, HE MOXKET HUCIPaBUTh UX M MOSCHUTH. [IpeacraBieHsbl
HEKaueCTBEHHbIE PUCYHKH. He yMmeeT NpUMEHATh YCIOBHO-TpaduuecKue
ob0o3nauenus corsmacHo ['OCTy. He ymeer uutaTh M MOSCHATH CXEMBbI U
IIpecTaBlICHHbIE pacueTsl. He oTBedaeT Ha JOINOJIHUTEIBHBIE BOIPOCH! B
pamkax KII. TTosicHuTenbHas 3anucka He COOTBETCTBYET BbiaHHOMY T3.




3. MeToauuecKkue MaTepuaJbl, onmpeaejasiomue npouecaypbl OCcHUBAHUA MO TUCHUIIJINHE

3.1. B xoae peanu3anuM AUCUHUILVIMHBI HCHOJB3YHOTCHA cjeaymomue (GpopMbl U MeTOAbI

TEKYIIEro KOHTPOJIst

Tema u/mnum pasnen

DopMBbI/MeTOAbI TEKYIIET0
KOHTPOJISI yCIIeBAeMOCTH

IIK-1.2 3HaeT NpUHIUNIBI TOCTPOEHUS, CTPYKTYPHBIE CXEMBI, COCTaB U XapaKTePUCTUKU
TEJIeKOMMYHHKAIIMOHHOT'O 000PYA0BaHUs TIEPBUYHON CETH CBSI3H M BTOPUYHBIX CETEH, TPUHLINIIBI
OpraHH3alliY CUTHAIM3AIMY U CHHXPOHM3AIMH B TEJIEKOMMYHHUKAIIMOHHBIX CETSIX

Paznmen 1 Mogens, onpeneneHus 1 apXUTEKTypa TPAHCIIOPTHBIX CeTel
CBSI3H

CamocrosiTenpHas padoTa,
KOHCIIEKT JICKIIUI

Pasgen 2 Texuonornsts WDM

CamocrosiTenpHas padoTa,
KOHCIIEKT JIEKLINHA
JlaGoparopHsbie 3aHATHS
[IpakTryeckue 3aHATUSA
Kypcogoii npoekt

Paznen 3 Ipyrue texnonoruu TCC

CamocrosTensHast padora,
KOHCHEKT JIEKITUI

Pazpen 4 Cunxponuzanusa B TCC

CamocTosiTenpHas padora,
KOHCIIEKT JICKLIUIA

Paznen 5 Unarepdeiicer 8 TCC

CamocTosiTenpHas padora,
KOHCIIEKT JIEKLIUI

Paznen 6 Yopasnenue TCC

CamocrosTensHast padora,
KOHCHEKT JICKITUI

MK-7.1 3HaeT NpUHIUIBI TOCTPOESHHUSI, CUCTEM CBS3H, TEIEKOMMYHUKALMOHHBIX CUCTEM PA3JINYHOTO THIIA,

MPOU3BOJUT 00OCHOBAaHHBIM BEIOOp HMHDOPMAIIMOHHBIX TEXHOJIOTHH IO TPOEKTY, CPABHUTEIBHBIH aHATIN3

BAapHUAHTOB, NOATOTABJIMBACT CXEMY OpPraHU3allun CBA3H

Pazgen 1 Mogenb, onpeeneHus U apXUTEKTypa TPAHCIIOPTHBIX CETel
CBSI3U

CaMocTosTelIbHas pa60Ta,
KOHCIICKT J'IGKLII/Iﬁ

Pasnen 2 Texnomornuas WDM

CamocTosiTenpHas padora,
KOHCHEKT JIEKITUI
JlaboparopHbie 3aHATHS
[IpakTrueckue 3aHATUSA
Kypcogoii mpoext

Paznen 3 JIpyrue texnonoruu TCC

CamocrosTensHast padora,
KOHCIIEKT JICKIIUH

Paznen 4 Cunxponuszanusa B TCC

CaMocTosTeNIbHas pa60Ta,
KOHCIICKT J'IGKLII/Iﬁ

Paznen 5 Unrepdeiice 8 TCC

CamocTosiTenpHas padora,
KOHCHEKT JIEKITUI

Paznen 6 Yopasnenue TCC

CamocrosTensHast pabora,
KOHCHEKT JIEKITUNA

ITK-8.2 PaGoTaeT ¢ TeKCTOBBIMH pellaKTOPaMu, rpadUuecKUMH POorpaMMaMu, 0pOPMIISIET COJIePIKATENHLHYIO
4acTh MpoeKTa, GOpMHUPYET OOIIYIO MOSICHUTENBHYIO 3alIMCKY, pPa3pabaThIBACT MPOCKTHYIO JOKYMEHTAIIHIO B

COOTBCTCTBHU C Tpe6OBaHI/I$IMI/I HOPMATHUBHO-TCXHUYCCKUX NOKYMCHTOB

Pasnen 2 Texnomoruas WDM

CamocTosiTenbpHas padora,
KOHCIIEKT JIEKLINN
JlaboparopHsie 3aHATHS
[IpakTryeckue 3aHATUS
KypcoBoii npoekt




3.2. TunoBbie MaTepraIbl TEKYLIEro KOHTPOJIS yCIIeBAEMOCTH 00y4arOIIUXCs
IIK-1 Cnioco6eH kK mpoBeIeHUI0 MPOPHUIAKTHUECKUX PadOT Ha 000PYIOBAaHUU CBSI3U

Koncnekr nexkuuu
Ha TeMy «OcHOBBI TexHoJI0ru WDM»

CnekrpansHoe yruioTHeHue kananoB (Wavelength division multiplexing, WDM, OykBaibHO
MYJIbTUIUIEKCUPOBAHUE C pas3felieHueM IO JUIMHE BOJIHBI) — TEXHOJOTHS, IO03BOJISIOIIAS
OJHOBPEMEHHO TNEepeAaBaTh HECKOIBKO HH(POPMAIIMOHHBIX KAaHAIOB 10 OJHOMY ONTHYECKOMY
BOJIOKHY Ha pa3HbIX HECYLIUX YacTOTaXx.

TpaguioHHbIE TEXHOJIOTMH TEIEKOMMYHHUKALUN [TO3BOJISIFOT 110 OJJHOMY OIITUYECKOMY BOJIOKHY
nepenaTh TOJNbKO oJuH curHail. CyThb K€ TEXHOJOTMH CHEKTPaIbHOTO, WM ONTUYECKOTO YINIOTHEHHUS
3aKJIFOYAeTCs B BO3MOXXHOCTU OpraHM3allid MHOXKECTBA pas3zieibHbIX curhanoB SDH no oxHomy
BOJIOKHY, a, CJIEIOBATEeIbHO, MHOTOKPATHOM YBEJIMYEHHUH MTPOITYCKHOM CIIOCOOHOCTH JIMHUU CBS3H.

OCHOBBI 3TOI TEXHOJIOTMH OBLIM 3aJI0KEHBI B 1958, emre 40 IOSBIEHUS CaMOM BOJIOKOHHOM
ontuku. OpHako mnpouuio okoimo 20 jer, mpexzae 4YeM ObUIM CO3JaHbl TEpBble KOMIIOHEHTHI
MYJBTHILICKCHBIX CHUCTEeM. [lepBOHAYaIbHO OHU CO3JABAIMCH ISl TAaOOPATOPHBIX MCCIIEAOBAHHMA, U
mumb B 1980 romy TexHOJOrHS CHEKTpalibHOTO yruioTHeHMss WDM Obuta mpeanioskeHa Juist
TEJIEKOMMYHUKAIMI. A elle 4epe3 MATh JIET B UCCIIEAOBATENbCKOM IeHTpe Kommanun AT&T Obuia
pealin30BaHa TEXHOJOTHUSl IUIOTHOro crekTpaibHoro yruiotHeHus (Dense Wavelength Division
Multiplexing, DWDM), korga yJgajgoch B OJHOM OINTHYECKOM BOJOKHE co3farh 10 kaHaioB mo 2
Gbps.

Texnonorus WDM 1103BoJIsIET CYIIECTBEHHO YBEIMYUTH MPOIYCKHYIO CIIOCOOHOCTh KaHayia (K
2009 rogy nocturHyta ckopocts 15,5 TOut/c), mpudueMm oOHa TO3BOJIIET HCIOIB30BaTh YikKe
MPOJIOKEHHBIE  BOJIOKOHHO-ONTHYEeCKHEe JuHMHM. bmarogaps WDM  ypaercda  opraHu3oBaTh
JIBYCTOPOHHIOID MHOTOKAaHAJIbHYIO Tepefauy Tpaduka MO OJHOMY BOJOKHY (B OOBIYHBIX JHHUSX
MCTIOJIB3YETCs IMapa BOJIOKOH — IS TIepeIadr B IPSIMOM U 0OpPaTHOM HAIpaBJICHUSX).

B mpocreiimem ciaydyae KakAplid Ja3epHbIN MEpeNaTUMK MEHEPUPYET CUTHAI Ha ONPENEICHHON
4acTOTEe M3 YAaCTOTHOIO IUIaHa. Bce 3Tu curHanbl mepen TeM, Kak BBOJASTCS B ONTHYECKOE BOJIOKHO
o0beauHs0TC MyabTHILIEKcopoM (MUX). Ha npueMHOM KOHIE CUTHAJIbI aHAJIOTUYHO pa3AesstoTCs
nemynbtuiuiekcopom (DEMUX). 3nech, Ttakxke, kak 1 B SDH ceTax, MyJIbTUILIEKCOD SBISIETCS
KJIFOUEBBIM 3JIEMEHTOM.

[TepenaBaemsrit o Texnosorud WDM cBeTOBOI MOTOK, COCTOUT U3 PA3IMYHBIX JJIMH BOJH (A).

M ONTH4ECKOe BONDKHO /\ Ny

Pucynok!1 — IIpunnun nepenaun cursanos B WDM

To ectb Mo oJHOMY BOJIOKHY MOXHO MepeaaBaTh 0ojee COTHH CTaHJApTHBIX KaHaloB. Tak,
ammaparypa, wucnonbdyemas npu noctpoeHun DWDM-cetn Komnanum TpancTeneKom, B
MaKCUMaJIbHOW KOH(UTypaluy MO3BOJISIET 3aAeicTBOBATH 10 160 A7MH BOJIH.

[MpunnunuansHas cxema WDM nocrarouno mpocra. Jljis Toro ytoObl OpraHU30BaTh B OJAHOM
BOJIOKHE HECKOJIBKO ONTHYECKUX KaHaioB curHaasl SDH «okpammBaroT», TO €CTh MEHSIOT
ONTUYECKYIO JUIMHY BOJIHBI JJI Ka)XJ0ro Takoro curHana. «OKpallleHHbIe» CUTHAJIbI CMEIIMBAIOTCS
IIpY IIOMOLIM MYJIBTUIUIEKCOpPA M IEPENAIOTCA B ONTUYECKYIO JIMHUIO. B KOHEYHOM IIyHKTE
MIPOMCXOJUT oOpaTHasi omepauus - «OKpamieHHble» curHaibl SDH BbIIENAIOTCS U3 TPYHIIOBOrO



CHTHAJIa ¥ TIEPEIA0TCS MOTPEOUTEITIO.
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Pucynok 2 —MynbTuniaekcupoBanue — 1eMyJIbTUIUIEKCUpOBaHUE curHainoB B WDM

EcrecTBeHHO, 4TO At TOrO0 YTOOBI IepenaBaTh MO OAHOMY BOJOKHY MHOKECTBO BOJHOBBIX
MoTOKOB, TexHosoruss WDM obecrieuena obGopyaoBaHueM 0cC000W TOYHOCTH. Tak, MOTPEIIHOCTh
JUTMHBI BOJIHBI, KOTOPYIO 00€CreunBaeT CTaHAAPTHBIN Jia3ep, MPUMEHAEMBI B TEIEKOMMYHUKAIUX,
MIPUMEPHO B CTO pa3 Oomblie, yem Tpedyercs B cucreme WDM.

[Io Mepe mpoxoxaAeHHUsS NO ONTUYECKOMY BOJIOKHY CHTHaJI IOCTENEHHO 3aTyxaeT. s Toro
YTOOBI €r0 YCHIIUTh, UCTIOJB3YIOTCSI ONTUYECKUE YCUITUTENH. DTO MO3BOJISIET NepeaaBaTh JaHHbBIE Ha
paccrosinus a0 4000 kM Oe3 mepeBoja ONTHYECKOIO CUTHAJA B AJEKTPUUYECKUM (IUIsI CpaBHEHUS, B
SDH »st1o paccrosinue He mnpesbimaer 200 km). [Ipeumymiectsa WDM o4eBUAHBI. DTa TEXHOJIOTHS
MO3BOJISIET TONYYNUTh Hanbosiee MacmTaOHBIH W PEHTA0ENbHBIA CHOCOO0 pACHIMPEHHsS TIOJIOCHI
MIPOITYCKaHUS BOJOKOHHO-ONTHYECKUX KaHAJIOB B COTHHU pa3. [IpomyckHyt0 ciOCOOHOCTh ONTHYECKHUX
nuHUHI Ha ocHOBe cucteM WDM MOXHO HapaluBaTh, IOCTEIEHHO J00aBIISISI 10 MEPE Pa3BUTHS CETU B
yKe CYIIECTBYIoIIee O0OpyJAOBaHHWE HOBBIE ONTHYECKHE KaHaJbl. TUMOBON cOCTaB 000PYIOBaHHS
npeacTaBisier co0oi HEO0OXOAWMOE KOJIMYECTBO ONTHUYECKUX TPAHCIOHAEPOB, OCYIIECTBIISIOLINX
npeoOpa3oBaHue MJIUH BOJH M ONTHYECKHI MYJIBTUILIEKCOP, CMEIIMBAIONIMNA MX BCE B OJUH
MYJIBTUCIIEKTPAJIbHBII CUTHAJL.

OnTHyecKui OnTHYECKMA

TpaHenoHAER
(MpecSpasoBaTent
ONTHMECKOrD CHIHANA)
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Pucynok 3 — Cucrema nepenaun WDM

JIABOPATOPHASA PABOTA
Texnosnorus rpyéoro cnexkrpajibHoro yniaorienuss CWDM

1 Hean paGoThI:
1.1 M3y4yuTe NOpUHLMUIBI TOCTPOCHUS M PabOTHl TEXHOJIOTHH TPyOOro BOJIHOBOTO CIIEKTPAJILHOTO
ymiotHeHns CWDM.

2 IloaroToBKa K padore:

2.1 M3y4yuTh TEOpETHYECKMI Marepuall, OTHOCSIIMHCS K JaHHOW pabdoTe MO KOHCIEKTY JIEKIIHH,
JUTEPATYPE U MPUIOKEHUIO 1.

2.2 IToaroToBUTHL OJAaHK OTYETA.

3 OcHoBHOe 000pyAOBaHueE:
3.1 IlepcoHanbHBIN KOMITBIOTED.



4 Tlopsinok BbINMOJHEHUsI padOThI:

4.1 Bxirouute mnepcoHanbHBIN KommbioTep. 3amyctute nporpammy CWDM.exe. Ilpoitnute Tect
JIOTTyCKa.

4.2 N3yuuTe TeopeTHUECKHil MaTepral. B oryere oTpa3uTh:

-CTpYKTypHyI0 cxemy cetu CWDM;

-KaHAJIbHBIH YacTOTHBIN miaH CWDM (Tabmuia u ciektporpamma rpynmnosoro cursana CWDM);

-KoMIoHeHTHI cucteMbl CWDM (yKa3aTh TOJIBKO KOMIIOHEHTHI, 0€3 PHCYHKOB M TTOSICHEHHUH);

-CTPYKTYpHAsI CXeMa TPaHCIOHJepa U BpeMEHHbBIE THarpaMMBbI, TIOSCHSIONTNE TPUHIINT paOOTHI;

-XapaKTePUCTHKHU ONTHUCCKUX YCUIIUTEINICH (Tadua).

4.3. Pemnte 3a1a4un ¢ moACHEHUSIMU. Pe3ynbTaThl pacueToB OTPa3uTh B OTUETE

4.4 TlpoiinnTe KOHTPOIBHBIN TECT, PE3yNIFTAT MOKAKHUTE PEII0IaBaTENO.

4.5 IlpoBepka 3HaHUHN MO U3yUYEHHOMY MaTepHana:

1) Ha ctpykTypHOii cxeme cett CWDM, a nMeHHO, Ha BXOJE M BBIXOAE KaXIOro OJOKa MOJIMHCATh
3Ha4YeHHE JUTHH BOITH;

2) B Macmrabe, Ha OTHOW AWarpamme, u300pa3uth (HOpMBI OonTHYEeCKOoro curHama kaHaioB CWDM B
KaK0W TOUYKe (Ha BXOJe U BeIxojie O10ka) cxeMbl cett CWDM;

3) mo TaONWYHBIM 3HAYCHUSM XapaKTEPUCTUK ONTHYECKUX YCHIUTENEH MOCTPOUTh BOJIHOBYIO
aAMIUTATYTHYO XapaKTePUCTUKY .

4.6 OTBeThTE Ha KOHTPOJIbHBIE BOIIPOCHI.

4.7 Cnenath BBIBOJBI 10 JaboparopHoil pabore. B BeiBome oTpasuth HasHaueHue cetu CWDM,
JIOCTOMHCTBA ¥ HEJIOCTATKH, TATBHOCTH CBSI3M M TJI€ IPUMEHSETCS (Ha KaKUX CETAX CBA3H).

4.8 OdopmuTte OTUET.

5 Copepxanue oTyera:

5.1 Llems paboTHL

5.2 CtpykrypHas cxema cetu CWDM.

5.3 KananpHbI{ 4aCTOTHBIH TUIaH.

5.4 Kommnonents! cuctemsl CWDM.

5.5 CtpykTypHasi cxemMa TpaHCIIOHJIepa ¥ BpEMEHHBIE HarpaMMBbl, MOSCHSIOIINE TPUHIUIT PA0OTHI.

5.6 XapaKTepuCTHKU OINTHYECKUX YCWINTENEeH. AMIUTUTYJHO-BOJHOBAsI XapaKTEPUCTHUKA YCUIIUTENSA
EDFA, IITIIOY u pamanosckoro OVY.

5.7 Pemenue 3amay.

5.8 BeiBojpI 110 1abopatopHoii padoTe.

5.9 OTBeTHI Ha KOHTPOJIBEHBIE BOIIPOCHI.

6 KoHTpoJbHBIE BONIPOCHI:

6.1 Yro Takoe TpaHcmioHIep?

6.2 VI3 Kakux 3J€MEHTOB COCTOUT TpaHCHIOHAEP?

6.3 Kakue tumns! ycwinreneit npumensitores Ha ceTsix CWDM u nouemy?

6.4 Kakue tumns! ycuinTeneit npumeHstoTes Ha ceTsix DWDM u nouemy?

6.5 KakoBa MakcumanbHast HpOITyCKHast CHOCOOHOCTH cucteMbl CWDM?

6.6 KakoBo paccTosiHHe MEX Ty ONTHYECKUMH HeCyIuMH B cucteme CWDM?.

6.7 Kakue ontudeckne MyJIbTHILIEKCOPBI UCTIONB3YIOTCS B cuctemax CWDM?

6.8 Kakoii Tun pereneparopa ucnoib3yercs B TpaHcnonaepe cucreMsl CWDM u nouemy?

ITK-7 Crioco6eH k pa3paboTKe CXeMbl OPTaHU3alllK CBSI3U TEIEKOMMYHUKAIIMOHHON CHUCTEMBI

HPAKTHYECKOE 3AHATHUE
Pa3paboTka cxembl opranu3anuu cBsasu cetu WDM

1 Hean paGoThI:
1.1 Ilony4nTh HaBBIKY B pa3paboTKu cxembl ceTd WDM 110 3a7JaHHBIM HCXOTHBIM JIaHHBIM.

2 IToaroroBka K padoTe:
2.1.M3y4nTh TEOpeTHYEeCKUi MaTepual, OTHOCALIMICS K JaHHOH paboTe Mo JUTeparype U KOHCIEKTY
JIEKLUH.



2.2.0TBEeTUTH HA BOIIPOCHI JTOTMYyCKa:

-4TO Takoe uHTepderic?

-KaKk Ha cxeMe 0003Ha4aeTcsi ONTOBOJIOKHO?

-KaK Ha cXeMe 0003HA4YaeTCsl ONTUYCCKUI MYJIbTUIUICKCODP U YCUITUTEIh?

-KaK Ha cxeMe 0003Ha4aeTCs ONTHICCKUN KOHHEKTOP?

-KaK Ha cxemax 0003HadaroTcs MyibTHILIeKcopsl SDH (TepMuHANBHBINA ¥ BBOJA BBIBOAA), C YKA3aHHUEM
OCHOBHBIX TLJIAT?

-KaK Ha cxeMe 0003Ha4aeTCs ONTHISCKAN Kpocc?

-KaK Ha cxeMe 0003HavyaeTcsl ONTHYECKHU KOHBEpTEp MylIbTUILIekcopa WDM?

-KaK Ha cxeMe 0003HayaeTcst OycTep, MpeayCHINTeNb U TUHEHHbIH ycunutens BOCIIT?

-KaKue MapaMeTpbl CETH CBS3U YKa3bIBAIOTCS B CXEME OPTaHU3ally CBSI3H?

2.3.IlogroroBuTh O6IAHK OTYETA.

3 [lopsaoK BBITIOTHEHMS PaOOTHI:

3.1 Pa3paboraiite cxemy opraHuzanuu cBs3u cucteMbl WDM, ecnn W3BECTHO KOJMYECTBO KaHAJIOB,
MPOITyCKHasl CIOCOOHOCTh KaHala JaHHBIX, PACCTOSHHE MEXIy HACEJICHHBIMU ITyHKTaMH, TOTIOJIOTHS CETH.
Hcxomnple qaHHBIC MIPENCTaBICHBI B Ta0nuie 1. ONTHYeCKHe YCUINTENH YCTaHABIUBAIOTCS depe3 Kaxkbie 40,
80 unu 120 km.

Taomuna 1 — McxonHele faHHEBIE

Bapuant 1 2 3 4 5 6 7 8 9 10
PaccrosiHue Mexay HaceleHHbBIMU 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 1471521193201 |100 200

4-5 99 [280] 90 |254|142]169| 71 | 154150160

5-6 88 1174296201 100|213 | 80 | 99 1200|180

6-1 301 | 99 11991104 207|241 |242 | 187|204 |320

[IpomyckHast cnocoOHOCTh KaHalla JaHHBIX B, I'0nT/c 2511010 (2,525 10| 40 | 10 | 40 | 2,5
KonnvecTBO KaHANOB (IUTMH BOJH) MEXILY 1-2 6 1 5 7 1 7 5 4 5 3
HAaCeJICHHBIMH IMyHKTAMHU 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
Paccrosinue Mexny HaceleHHbBIMU 5-6 3 4 8 7 3 8 2 5 5 8
MTyHKTaMH, KM 6-1 2 3 1 6 3 7 6 3 3 7
Tonomnorus cetn 1 2 3 4 1 2 3 4 1 2
Bapuant 11 |12 |13 (14| 15|16 | 17 | 18 | 19 | 20
PaccrosiHue Mexay HaceleHHBIMU 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 1241169 | 75 | 178 | 86 | 90 | 93 | 77 | 180

4-5 109 1142 | 182 1146 1239 | 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

[IponyckHas ciocoOHOCTh KaHasia fanubix B, 'our/c | 10 | 40 | 25| 10 | 25| 10 | 25| 40 | 10 | 2,5

KonnuecTBo KaHaNOB (IJIMH BOJIH) MEXIY 1-2 7 8 2 5 6 7 8 6 5 6
HACEJICHHBIMH ITyHKTaMH 2-3 7 5 7 1 3 4 2 1 3 5
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
Tomnosorus cetu 1 2 3 4 1 2 3 4 1 2

Ipumeuanue: 1 — xonblieBas; 2 — s4yeucTasi; 3 — paJuaibHO-KOIbIEBas; 4 — IIMHHAS

Ha pucynkax 1 mpencrasnensl npumepnbie Tomosorud BOCII, Ha pucyHKe 2 mpeacTaBlieH NpUMEp
ceteBoro yzea WDM.
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Pucynoxk 1 — Tononoruu BOJIC a) komnbiieBas; 0) MMHHAS; B) YILTOMIEHHOE KOJBIO; T') SYCHCTasT; 1) PaIUaIbHO-
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Pucynok 2 — Cxema ceteBoro y3na WDM

3.2 Jlns BBINOJIHEHUS 3aJaHusl, IEPEHECUTE B OTUET CTPYKTYypHyro cxeMmy Tomnojoruu BOJIC. Cxemy
M300pa3uTh Ha IMJIOMAAX Bcero Jimcta. [loamucaTh MpOM3BOIBHO HYMEPAIMIO OKOHEYHBIX M IIPOMEXYTOYHO
(Hacen€HHBIX) NTYHKTOB. Ps0oM, C KaxasM peOpoM TOMOJIOTMM YKaXHTE KapaHIAalloM KOJIUYECTBO
Mepe1aBacMbIX ONTHUECKUX KaHAJIOB, KaK ITOKa3aHO HA PUCYHKE 3.
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Pucynok 3 — IIpumep pazmeTka ONTHIECKAX KAaHAJIOB MEX Ay y3iamMu WDM

1 A 5\ @
3A
6

3.3 Ilocne 3TOrO, HYAHO MOKAa3aTh CBS3M (KaHAJI) MEXIYy BCEMH BO3MOXKHBIMM y3/aMu ceTu. Kanan
MIOKa3bIBACTCS CTPENIKAMU, OJHA CTPEJIKa — OAMH ONTHYECKUi KaHai. To ects, eciu B npuMepe (PUCYHOK 3) Ha
ydacTke y3ie 3 U 4 opraHusyercsl 5 KaHaJoB, TO, IOKa3bIBaeMa CBSI3b ONTHYECKUE KaHabl (CB3M) 3 y371a C
MoObBIMH APYTMMHK Y3JIaMH, KaKk Moka3zaHo Ha pucyHke 4. [loamucate HOMepa KaHAlIOB Ha BXOJAE M BBIXOJE

kaHana. KonuuecTBO KaHanoB (CTPENOK) HE ODKHO HPEBBIIIATH YKA3aHHOMY YHUCIYy KaHAJOB SA MEXIy
y3/1aMu.
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Pucynoxk 4 — I[Ipumep pasmMeTka ONTHYECKUX KaHAJIOB CBSA3M y371a 3 ¢ ApyruMu y3iaamu cBsisu WDM

[Tocnenyromas pasMeTKa KaHajaoB CBs3U C y31aMud WDM BBIONHSIOTCS aHAJIOTMYHO. Tak, AJid ydacTKa
y3en 4 1 6 ocTayicsl OIMH ONTUYCCKUN KaHaa, JIJIsl IpUMepa, IyCTh y3el CBSA3H 6 UMEET COCTUHECHUE C y3JI0B 1
yepe3 y3en 4, Kak ToKa3aHo Ha pucyHke 5. [ maHHOTO KaHalla yKa3eiBaeM HOMep KaHaia. Ha ydactke yzen 1
u 4 mepemaercss TpU JAJIWHBI BONHEI A1,2,5, Ha y4acTke y3en 4 u 6 mepenaercss oJHa JJIMHA BOJHBI A4, Torna,
KaHaly, OpraHu3yeMoMy Mexay 1 U 6 y3II0M IPOXOISIIero TPaH3UTOM Yepes 4 y3e, mpucBanBaeTcss HoMep A3.
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Pucynok 4 — Ilpumep pazmeTka ONTHYECKUX KaHAJIOB CBSI3M y371a 6 ¢ IpyrMMH y3naMu cBsizu WDM

3.4. Ilocne Pa3MCTKH OINTUYCCKUX KaHaJIOB, I/I306pa3I/ITL CXCMYy OpraHu3anuro CBA3U, 3aMCHUM

OKpyXHOCTH (rpaduueckoe 0OO3HAaUYEHHE y3Jla CBSI3M) Ha CTPYKTYPY CETEBOTO YIJla, KOTOpas IOKazaHa Ha
pucyske 2. [Ipumep npeacTaBieH Ha pUCYHKE 5.
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Pucynok 5 — [Ipumep cxembl opranuzanuu cBsizu cetu WDM

3.5 PazpaboraiiTe KaHaTBPHO-9aCTOTHBIA TUTAH JJII CXEMBI OPTaHHM3AIMH CBS3W. [ 3TOTO, 3aloIIHUTE
Ta0nuIry 2. 3HaueHue IIUH BOJH B3sITh n3 pekomeraanuu [TU-T G.694.

Tabnuma 1 — Ka"HaabHBIN 4aCTOTHRIN IUIAH

Howmep kanana 3HayeHue, HM

Al

A2

A3

M

4 Coaep:xkaHnue oTYeTA:
4.1 Lenb paboTHL.
4.2 OTBeTHI Ha BOIPOCHI JIOMYCKa.
4.3 CxeMbl: OpraHu3aIli CBS3H, PA3METKH ONTUYECKUX KAaHAIOB.
4.4 KanalpHO-4aCTOTHBIN I1aH cucteMbl WDM.
4.5 OTBeTHI Ha KOHTPOJIbHBIE PAOOTBHI.

5 KoHTpoJibHbIE BONIPOCHI:

5.1 Yro takoe TexHomoruu WDM?

5.2 HazoBute 0CHOBHBIE KOMITIOHEHTHI cucTeMbl WDM?

5.3 Ha xakue BuabI osipazaensieTcs: Texuonorus x WDM?

5.4 CKOJIBKO KaHaJOB MOXXHO Oprann3osath B cucteMe CWDM/DWDM?

5.5 Kak paccuntbpiBaeTca MaKCHMalIbHAS IPOIYCKHAA CIOCOOHOCTH cucTteMbl WDM?
5.6 Uto Takoe TpaHcHoHIEP?

IIK-8 Crocoben Kk pa3paboTKe MPOEKTHOH JOKyMEHTalluM Ha OOBEKT, (CHCTeMy) CBS3H,
TEJIEKOMMYHHUKAITUOHHYIO CUCTEMY

Tumnosoe 3aanne Ha KypCcoBOe NIPOCKTHPOBAHME HA TEMY:
«Opranu3anus TPaHCNOPTHOI ceTu cBsi3n DWDM»



Br1Opath Tpaccy npoKIIagKi ONTHYECKOTO KaOes.

Onpenenuts 4rcao ATUH BosH cucteMbl DWDM, pa3paboTtaTh KaHaIbHO-4YaCTOTHBIH IJIaH.
[Tpoussectu BbIOOp 000pyA0BaHus. [laTh XapakTEpUCTUKY 00OPYJOBaHUS.

[Tpoussectu BbiOOp BOK. Jlath xapakrepuctuky BOK.

Paccuutath sHepreTuueckuii 0anaHc CUCTEMBbl U TUarpaMMy ypOBHEH.

PaccunTath OrOKET BpeMEHU HapacTaHUsl.

Paccunrarhs 1yIMHY pereHepanoHHOrO y4acTKa.

Pazpaborate cxemy opranusaiuu CBS3U.

PN R

3.3. TunoBbie MaTepuAaJIbI IJIS IPOBEAEHUS] IPOMEKYTOYHOIN aTTeCTANMH 00Y4al0IUXCH

1IK-1 Cnocoben k npogederuio npouiakmuieckux pabom Ha 060py008aHuU 83U
IIK-7 Cnocoben k pazpabomie cxemvl Op2aHU3AYUY CEA3U METEKOMMYHUKAYUOHHOU CUCTNEMbl
1IK-8 Cnocoben k pazpabomke npoekmuol OOKyMeHmMayuu Ha ob6vekm, (cucmemy) cessu,
MeNeKOMMYHUKAYUOHHYIO CUCTEM)

IIpumepHbIe BONPOCHI K IK3aMeHY:
Ontuyeckoe BoaokHo. OkHa npo3paynocTu. Knaccudukanus. 3aryxanue. Jucnepcus.
Knaccudpukanus OB (G.652, G.653, G.654 u G.655). Xapakrepuctuku OB.
Onrtuyeckue kabenu cBsi3u. Y cioBUs Npokaaku. OCHOBHBIE XapaKTEPUCTUKU.
Knaccudukanus coBpemennsix BOCII. CpaBHeHne, XapaKTepHCTUKY.
Mozenb B3auMOIENHCTBUS TPAHCIIOPTHBIX TEXHOJIOTU.

6. XapaKTepHCTUKH COBPEMEHHBIX MYJIBTUCEPBUCHBIX ceTeil. Kpurepum BbiOOpa CeTeBBIX
TEXHOJIOTUH.

7. Jluneiinple Ttpakthl OCII. CrpykrypHas cxema. Perpanciaropsr OCII.  ®aktopsl,
OIIpEACIAOIIME NIUHY PETEHEPALIMOHHOTO U yCUIINTEIBHOIO YYacTKa.

8. TexHonormyeckue CcjiaOUM TpPaHCHOPTHOM ceTH. TpeOoBaHHS K TPAHCHOPTHBIM CETSIM.
HenocraTky ONTHKO-BOJIOKOHHBIX CETEH.

9. Mopaenb ontudeckoit TpancnoptHoi cetu. Jloctomncrtea OTN.

10. Onrtuueckue ycumurenu ans OCIL. Hasnadenue, knaccuukaiusi, TPUHIMIT JEHCTBHS.
Xapaxrepuctuku OVY.

11. Onrtuueckue kpocc-kommyTtatopsl (OKK). UYerbipe ypoBHS CKOpOCTEH MEpeKIIOYEHHUS.
[Tokazarenu, xapakrepusytomue padory OKK.

12. Tunsl 6a30BbIX 1 MHOTOKACKaIHBIX KPOCC-KOMMYTaTOpoB. [IpuHIMNI 1eficTBUS.

13. OnTuueckuili MyJIbTHILUIEKCOpP, JEMYJbTUIUIEKCOpP. TEXHOJIOIMM M CXEMbl pealu3aluu
MYJIbTUIITIEKCOPHBIX MOJyJiei. TeXHOIOrusl MyJIbTUIUIEKCHPOBAHH Ha OCHOBE MHTEP()EPEHLIMOHHBIX
¢GuIbTPOB.

14. OnTuyeckoe MyJIbTUIUIEKCHPOBAHHE C paszjeieHueM no jumHam BoaH MP/IB (WDM).
CrpykrypHas cxema cuctembl ¢ WDM, HazHaueHUE JIEMEHTOB.

15. Kananbublit (4acToTHBIN) mnaH cuctemMbl WDM. CtannapTu3upoBaHHbIA auamnazoH. PasHoc
ONTHYECKUX Hecymux. Yucno kananos. [IpakTuka ncnoab30BaHusl.

16. Knaccudpuxkanus WDM Ha ocHOBe KaHaldbHOTO IjaHa. lIpeumyIiecTBa M HEAOCTATKU
texHosoruiit WDM.

17. TIpo6nemsr Hagexxnoctu BOJIC. OcHoBHblE MoOKa3aTead HAAEKHOCTH. TpeOoBaHuA K
nmokas3aTelIsiM HaJeskHOCTH 1 ToToBHOCTH BOJIC.

18. VY3konosocHsle u mupokonogocHsie WDM.

19. Tpancnonnepsl U KOHBEpTOPHI JiauH BoJH. Hasnauenuwe. CtpykrypHas cxema. I[TpuHiun
paboThI.

20. Kommnencartopsr nucniepcuu. Haznauenue. CtpykrypHas cxema. [Ipuniun pabotsl. MecTo
YCTaHOBKH.

21. CpencrtBa, METOJbI MOAYJISIIMM U KOAUPOBAHUS B ONTHYECKUX CUCTEMAX.

22. Buasl MOAyIsILUNA U KOJUPOBAHUSL.
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23. Moaynauuss B OJHOBOJHOBBIX M MHOroBOJHOBbIX BOCII. Moaynsauus ASK u FSK.
Mopynsiuus DP-QPSK.

24, Cetm TMN. Ilporokonsr ynpaenenus cersmu (SNMP, CLI, Telnet) Wnatepdeiice
yopasinenus F, X, Q. Dnement menemxep. CereBoii MeHemkep. Ilonarue arent, Menemkep. Cxemsl
pealin3aliuy yupaBIeHUs] ONTUYECKUMH CETIMHU.

25. Opranumzanus  amuHHONponeTHod cetu  DWDM.  OcobGennoctu.  [Ipumensiemoe
obopyoBaHue.

IIpumepHBIe 32/1a4M K IK3aMEHY:

1. Jano: onTHdeckoe BOJIOKHO cTanmapta G.655, cTpouTenbHas JJIMHA ONTHYECKOTO Kadens 4
KM, BBOJMMAsi MOIIIHOCTh ONTUYECKOT0 CUTHala B BOJIOKHO — 10 nb, uwyBcTBUTENBHOCTH pOTOAMONA -
23ab. Onpenenuts JUIMHY pEereHepaliioOHHOIO Y4acTKa.

2. OnpenenuTh  MOTEPU, BHOCHMbBIE  ONTHYECKUM  MYJIBTHUIUIEKCOPOM,  KOJHUYECTBO
MYJIBTUIUIEKCUPOBAaHHBIX KaHAOB (STM - 64) - 28, u3 HuX 3ajeicTBOBaHO - 20.

3. OnpenenuTh 3aTyxaHWe ONTHUYECKOW JIMHUM, JUIMHA JuHuM 110 kM, nmuHa BosHBL 1550 HM,
tun BosiokHa G.653, ckopocTh motoka 90 I'ourt/c.

4. OnpenenuTh TPYNIOBYIO CKOPOCTh ONTHYECKOTO curHana texHojorun DWDM, ecnu
MyJIbTUILIEKCUpYIOTCs 88 moTokoB STM — 16.

5. Onpenenuth MaKCHUMajdbHYI) MOIIHOCTh OINTHYECKOrO KaHaja. MOIIHOCTh CHUTHala Ha
BbIXoJie Oycrepa paBHa — 17 n1b. Uncno MynbTuruiekcupoBaHHbIX KaHanoB (STM — 64) 49.

baHK KOHTPOJBHBIX BOMPOCOB, 33aJaHUN M WHBIX MAaTEPHAJIOB, HCIIOJIB3YEMBIX B IPOIECCE
MPOIEyp TEKYIIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAllMU HAXOAMUTCS B Y4eOHO-METOAMYECKOM
KOMIUICKCE JUCIUIUIMHBI W/WJM TPEJACTABICH B AJICKTPOHHOW HH(MOPMAIMOHHO-00pa30BaTEeIILHOM
cpene o URI: http://www.aup.uisi.ru.

3.4. MeToauyeckne MaTepuajbl NPOBEIEeHUS] TEKYUIero KOHTPOJS U TPOMEKYTOUHOM
arrecTauMu 00y4aroMuXcs

IlepeueHp METOOMYECKMX MATEPUANIOB Ui IIOATOTOBKM K TEKYLIEMY KOHTPOII U
IIPOMEKYTOYHON aTTECTALlN:

1. Meromuueckne  yka3aHMsT K  BBIIOJHEHWIO  Ipaktudyeckux  3aHatud. —URL:
http://aup.uisi.ru/4055571/

2. Meroauueckue  ykKa3zaHMs K BBIMOJHEHHIO  jabopatopHbix  3aHsatuil. —URL:
http://aup.uisi.ru/4055573/

3. Meronnueckue  ykazaHus K BBIIIOJIHEHUIO KypCOBOTO  IIPOEKTA. —URL:

http://aup.uisi.ru/4055575/
4. Tlpumep BOIIPOCOB Il HOATOTOBKHU K 3Kk3aMeHy. — URL: http://aup.uisi.ru/4248378/



