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Tabnuua 5 - MaTtpuna kpoT4aimx nyTei u pede

UcxonHas

Bxoasamue
CTaHLIUU

KonunuectBo
El

IIyte

VYyactku cetu

nepenavn

CTAHLUSA B-C | C-B | C-D | D-C

A 114 OocHOBHOI1 | 114

111 111 111

111 111 111 111

115 115 115 115 115

114 OCHOBHOI 114

111 111

111 111 111

115 111 111 111

111 OCHOBHOI 111 111

111 111

111 111

111 111 111

111 OCHOBHOM 111 111 111

111 111 111

111 111

111 111

115 OCHOBHOM 115 115 115 115

115 115 115 115

111 111 111

wilglieelkglellplieelgleliwliv b g BNellvlio]Pdlelivlig]]-r

111 111

Cymmapnoe uncio notokos E1 no cetu

51 51 70 74 70 74 | 48 52

Jns xkoH(Urypauuu y3jioB, COCTaBJICHHUS CIELU(PHUKAIMM CMEHHBIX MOAYJEH U NPOPHCOBKU
OJIOK — CXeM COeUHEHNH CMEHHBIX OJIOKOB BCEX Y3JIOB, HY’KHO 3HATh KOJHYECTBO CMEHHBIX OJIOKOB
MYJTHIIEKCOPHOTO 000pYyIOBaHMs, O0ECIIEUMBAIOIINX JOCTYI K BBOIUMBIM U BBIBOAUMBIM ITOTOKaM B
y3J1axX CeTH.

Paccmotpum 1t mpuMepa HOMEHKJIATYPy CMEHHBIX OJIokoB MysbTuIuiekcopa SDH kommanuu
ALCATEL.

Bbroku, Bxomsimue B coctaB o0opynosanusi 1660SM, ¢ ykazaHUEM BBITIOIHAEMBIX HMU (YHKIIHA:

brnox EQUICO semonnsier cneayromue ¢GyHKIMHA: QyHKOUS KOHTposiepa obopynosaHus, F-
uHTEepdeic Ui MECTHOr0 NOPTATUBHOIO TEPMHUHANA, CBsI3b C OnepauuoHHOW cuctemoit (OS
(Operation System)) nocpenctsom pasnudabix uatepdeiicor (DCC, QB3 ut.11.).

brnok MATRIX BeInosiHSET crenyromue GyHKIHU:

- Peanmzaums marpunsl, koropast seinodnssier ¢pynkunn HPC, LPC u pyHKImMM 3amuThL

- @yHKIMN CUHXpOHU3aMK -DyHKIIMY KOHTPOJUIEpa KapKaca.

Onextpudecknii 6ok PDH 2 M6ut/c nnu Dnexkrpuyeckuii 6ok PDH 34/45 Mowut/c

NmeroTcs pasznuunble snekrpudeckue 6moku PDH:

- «Onexktpudeckuii 0ok PDH 2 Mobut/c» obecneunBaer uHTepdelc sl aCHHXPOHHOTO
npeobpasoBanus curHaioB G.703 2 Moéut/c B curnanet VC12 SDH. Kaxnprit 650k monnepskupaet 63
uHTepdeiica.

Hna 75- m 120-OMHBIX TpPUMEHEHHH HCIIONB3yeTCs OOMH U TOT ke OJIOK, COrjlacoBaHUe
COIIPOTHUBJICHUS! BBITIOJHSETCS] HA YPOBHE «ILIAThI JOCTYIIAY.

- «Qnekrpudeckuit 6ok PDH 34/45 Mo6ut/c» obecnieunBaer uHTepdeiic sl aCHHXPOHHOTO
npeobpasoBanus curaajios G.703 34 Mowut/c umu 45 Mout/c B curHansl VC-3 SDH. Kaxnpiii 6510k
noanepkuBaer 3 uHTepdeiica. Beidop pabouero pexmma (3 x 34 Mbut/c mmm 3 x 45 Mbur/c)
ocymecTBisieTcs mporpammuo. s npumeHenwit 34 MoOut/c u 45 MOWT/C HCHIONB3YIOTCS IBa
PA3IUYHBIX MOAYJIS AOCTYIIA.

Onextpudeckuii 6ok 4 x 140 MOut/c mmu Dnexkrpuueckuit/Onrudeckuii 6ok 155 Mowut/c.



brok momnmepkuBaer  yerblpe  snekTpuueckux — uHTepdeiica PDH 140  MOut/c wm
sneKkTpudeckuit/ontudeckuiil uaTepdeiic 155 Mout/c. Boibop pabouero pexnma (s KaXKI0r0 MOpTa)
OCYILIECTBIIIETCS TPOrPAMMHO.

Ecnu BeiOpan pexxum 140 MOut/c, To mopt obecrneunBaeT uUHTepeEHC IIsi aCHHXPOHHOTO
npeodpazoBanusi curHanoB G.703 140 Mo6ut/c B curHan VC-4 SDH. bnok untepdeiica BepxHero
ypoBusi (HOI) Bemmonusier cnenyromue ¢yakiuuu: PPl (pusuyeckun cxema pasmeineHa Ha TuiaTe
noctyna), LPA, HPT. /Ia u3 yerbipex Onokos PPI pacnonaratorcs Ha miiate unatepdeiica, apyrue nsa
- Ha are nocryna. Eciu BeiOpan peskum 155 Mout/c STM-1, To konteiinep VC-4 moxkeT ObITh OO
HECTPYKTYPUPOBAHHBIM, JHOO CTPYKTYPUPOBaHHBIM B BHIAE VC-KOHTEHHEPOB HIKHETO YPOBHA. JTa
¢dyukius BeimosHsercs: komnonentamu TTF u HOA. JIpa u3 yetsipex Os0koB SPI pacnonararorcs Ha
ruiate uaTepderica, Apyrue aBa - Ha IJiaTe AOCTYIIA.

Onextpudeckmii/ontudecknii 610k 4 x 155 MoOut/c .baok mnoamepiKuBaeT UeThIpe
IBYHANPABJICHHBIX 3JIEKTPUYECKUX WM ONTHYeCKUX nHTepdeiica STM-1. Jlns kakaoro U3 CUrHAJIOB
STM-1 xonretinep VC-4 moxer ObITb MO0 HECTPYKTYPHUPOBAHHBIM, JHOO CTPYKTYPHPOBAHHBIM B
Buze VC-KOHTEHHEPOB HUXKHETO YPOBHs. DTa (QyHKIWs BbinosHseTcs kommorneHtamu TTF u HOA.

JBa u3 verbipex OymokoB SPI pacnonaratorcs Ha tiate mHTepdeiica, Apyrue IBa - Ha IIaTe
nocTyna. B paMkax OmHOro yCTpoMCTBa MOXKHO PEaTM30BaTh JIIOOYI0 KOMOMHALMIO 3JIEKTPUYECKHX
WJIH ONITUYECKUX HHTepdeiicoB (st OnmkHEH N NanbHEH CBsI3N).

Onextpudecknii 0ok 4 x 155 MoOut/c. Brnok moanep:kuBaeT UeThIpe BYHANPAaBIECHHBIX
snextpuueckux uHTepgeirica STM-1. ®usmuecku uethipe Onoka SPI pacnonararorcst Ha 1uiaTe
nocrynma. Jns  kaxkgoro w3 curHanoB STM-1  konreitnep VC-4 wmoxer Obithb 0O
HECTPYKTYPUPOBAHHBIM, JIHOO CTPYKTYPHPOBAHHBIM B BUAe VC-KOHTEHHEPOB HIDKHETO YPOBHS. JTH
¢ynkunu BeimonHsoTest komnoneHTamu TTF u HOA.

Ontruecknii 0ok 1 X STM-4. Onruueckuii 0ok 1 x STM-4 noanep:kuBaeT OAUH ONTUYECKUN
unrepdeiic STM-4; nannas ynxuus BbimonHsercs komrnoneHntamu TTF u HOA. ObGecneunBarorcs
KOH(HUrypamny HECKOJIbKUX BUAOB JJIsl OJMDKHEH 1 NajbHEN CBSI3H.

Onrtuuecknii 6ok 1 X STM-16. Onrtumueckuii 6ok 1 x STM-16 mommepkuBaeT OIUH
ontuueckuii uHTepdeiic STM-16 (Ha mnepenHell mnaHenw), naHHAas (PYHKUUS BBITIOJTHIETCS
komrioHeHTaMu TTF u HOA. OfecnieunBaroTcst KOHPUrypauuu HECKOJBKUX BHUAOB IJIsl ONVDKHEH U
JanbHEN CBS3H.

JUii HemOCPEACTBEHHOrO B3aMMOAEHCTBUS ¢ obopynoBanneM WDM 6e3 mpoMeKyTOYHBIX
CHEKTPAIbHBIX a7aNTepPOB UMEIOTCS BepcHH OJIOKa, MMeHyeMble «coloured» («OKpameHHbIe», T.€. C
HOPMHPOBAHHBIMU PaOOYMMHU AJTUHAMHU BOJTH).

MATPULA ATM 4X4. Drta miata 3aHUMaeT OAHY MO3WULHUIO W BbINOJNHsAET QyHKIuu ATM-
koMMmyTaropa. Kpome Toro, Ha mepemHel MaHENU IUIATBl PACIIONAraeTcsi MOPT MECTHOTO AOCTyIa
STM-1 (B maHHOM BapuaHTe HW3AENUS MECTHBIH JOCTYNm He mnoanepkusaercs). IIpomyckHas
criocoOHoCcTh OJ0oka cocrasisier 622 Mbut/c. Takke moaAep KUBAOTCS Takue QYHKIHH YIPaBICHUS
ATM-tpapukom, kak «PopmupoBanme» u «KoHTpomp» (HeoOXomMMBIE Uil TNPENOTBPAIICHUS
MePerpy3Ku CeTH).

bnox SERVICE. Bbnok BbIMONHSET (QYHKIUH CIEAYIOIIUX KOMIIOHEHTOB: JlOMOJHHUTEIbHbIE
kaHanbl. Kanan ciysxebnoit csisu (EOW (Engineering Order Wire)) - Beon/BriBog curnanos 2 MI'n

bnox CONGI. brnok BemonsHser (QyHKIUM CIENYIOIINX KOMIIOHEHTOB. HCTOYHHK MHTAHUS,
unTepdeiic QB3, ciyxeOHbIN 1 ynaneHHbIN aBapuitHblil curaan, natepgeiic Q2/RQ2.

[Tnate! goctyna. DTH MIaThl MOAAEPKUBAIOT (pr3nyeckuii nHTEpEC NI CUTHAIOB PA3IMYHOTO
THUIIA.

[Tnara 3amurel. DTta miarta ocymectsisier EPS-3amury snextpudecknx Omokos 34/45 Mout/c u
155 Mbwur/c.

Hcxons w3 UTOroBOro 4mcia motokoB (tabmuma 1, 2) U KonMU4YecTBa MOPTOB 3JIEKTPHUECKHIA
6nox P63E1 onpenensiem nx HeoOxonumoe konmdectso (Puc.5).






JIABOPATOPHAA PABOTA
Hccnenopanune npunuunos nocrpoenns MTC ¢ YPK

1 Hean pa6oThI:

1.1 HM3yuuTh ynpoIIeHHYIO CTPYKTYPHYIO CXE€My W NPHUHLUI ACHCTBUS MHOTIOKAHAJIbHOU
TEJIEKOMMYHUKALMOHHONW CUCTEMBI IIEPEead C Pa3fAeIeHUEM KaHAIOB IO YacTOTe.

1.2 Hccnenosare padoty MTC ¢ UPK nyTtem HaOmoaeHHs OCIMULUIOIPaMM TMPH KOMMYTalUU
KaHAJIOB ocIruiorpada B pa3HbIX peskuMax pabOTHL

2 IloaroroBka Kk padore:

2.1 V3yunTh TeOpeTUYECKU MaTepual, OTHOCSINUINCS K NaHHOH pabote mo muteparype [1 — 3,
7], KOHCTEKTY JIEKIUH, NMPIIOKeHHs K TabopaTopHOU padore.

2.2 Jlna caMONMpOBEPKH TOTOBHOCTH K BBINOJHEHUIO paboThl cHOPMYyIHUpOBaTH OTBETHI HA
KOHTPOJIbHBIE BOIPOCHI TOMyCKa K pabdore.

2.2.1 KakoBbI OCHOBHBIE MTPHHLIUITBI MHOTOKPATHOTO UCTIOIB30BAHUS (PU3NUECKUX LIS ?

2.2.2 Kakue MeTonbl paszfeneHus kaHanoB Bel 3Haere?

2.2. 3 B ueMm 3axirovaeTcs MPUHLIUI YaCTOTHOTO pa3aenenus kaHaios (UPK)?

2.2.4 Kakue ycrpoiicTBa He0OX0auMsbl 17151 ocyiuecTieHuss YPK?

2.3 Paccuurates HBII un BBII kaxknoro kaHana Ha BbIXOAE Mepenarouien cranuuu. Janaele: Tpu
OIMHAKOBBIX MCTOYHUKA MOAYJHUPYIOUIUX CUTHAJIOB ¢ 4acTOTOH 1 KI'l M TpU MCTOYHUKA CUTHAJIOB
HECyUIUX 4acToT: s 1-ro kanana yacrora 4 kl'u, nas 2-ro - 8 k', ans 3-ro 12 k'

2.4 PaccuuTaTh MOJIOCY MPOMYCKAHHS KAHAJIBLHOTO TMOJIOCOBOTO (PHIIBTPA, €CJIU OH BbINEJSIET
HIDKHIOIO OOKOBYIO ITOJIOCY YacTOT.

Tabnuua 1- McxonHble TaHHBIE 110 BAPHAHTAM

Bapuanrt 3HavyeHne Hecylel 4acToThl, Kl 11
1 108
2 72
3 80
4 104
5 76
6 88
7 100
8 84
9 92
0 64

JlaHHbIC: 3HAUEHUE HeCyIel onpenessiercs u3 Tadauiel 1 (BapuaHT ONpenenseTcs: NocaeaHel
11 poii MOPsAIKOBOro HOMEpa B XKypHaJe), A BCeX BapHaHTOB yacToTa curHana fo, = 0,3 — 3,4 xl'1.
2.5 TlogroroBuTh OJaHK OTYETA.

3 OcHoBHOE 000py10BaHNE:
3.1 Ilpesenranmonnas nporpamma «Mccnenosanue cucrem nepeaaun ¢ YPK u BPK».
3.2 IlepcoHaNbHBIN KOMIBIOTEP.

4 Tlopsaok BhINOJHEHHUs padoThbI:

4.1 U3y4uTh NPUIIOKEHNE K METOJUYECKUM YKa3aHUSIM TaHHOH J1a0OpaToOpHOl padoThI.

4.2 Uccnenosary npuHuun padoret MTC ¢ YPK myrem HaOmromeHUs! OCLIULIOrpaMM —IIPU
KOMMYTallUd KaHAJIOB oclwuiorpada K TOYKAM Ha CXeMe B pasHbIX pexumax pabdorel. Ilepen
CHSITHEM OCLIMJUIOTPaMM HEOOXOAMMO BBIOpaTh NMyHKT MeHIO «UPK» M 03HaKOMHUTBCS ¢ MyHKTaMH
merto «Ilomomrey u «Ocrmmiorpad.




4.3 Ilonw3ysice umutanroHHoi Monenbto MTC ¢ YUPK cHATh ocuusiorpaMmbl HanpsiKeHUH B
XapaKTEePHBIX TOUYKAX MakKeTa COOMonas MpPH 3apUCOBKE OAMHAKOBBIA MacmTad B CIEAYOLICH
MOCJIENOBATENbHOCTH!

4.3.1 Ha BbIXOA€ UCTOYHUKA MOIYJIHUPYIOLIEro CUrHajna 1-ro, 2-ro u 3-ro kaHajoB B THE3AAX
01, 03, 05. Iy sToro HEOOXOIUMO BBIOPATh MyHKT MeHIO «COEMHUTDY M BBECTH COCIHHSIEMBIC
Toukd. YkazaHHoe THe3m0 (01 wimm 03 wmm 05) MOXHO COENMHATH C TEPBHIM KaHAJIOM
ocumuiorpada (touka 31) wim BTOpbIM KaHasmoMm ocmruuiorpada (touka 32). Jns nHabmromgeHus
ocuMIuIorpaMmMel  HeoOXoauMo BbeIOpaTh NyHKT MeHI «Ocuwmitorpady. Ilepen coemmuHeHuem
CJIeNYIOLIEro THe3/la CIEeAYEeT Pa3belVHUTh MPEAbIayllee COSAUHEHUE, UCMOJb3Ysl MyHKT MEHIO
«Pa3spennHUTHY.

4.3.2 Ha BpIXOJax reHepaToOpOB HECYIIMX YacTOT Nepenaroeii cranuuu B raesgax 07, 08, 09.

433 Ha Bpixomax MoayJaTtopoB 1-ro, 2-ro, 3-ro kaHaioB B rHesmax 10, 11, 12,
npeasapuTesnbHo coennans raesaa 01-02, 03-04, 05-06.

4.3.4 Ha BbIXOZ1aX KaHAJIBbHBIX MOJOCOBBIX (PUIIBTPOB B rHe3max 13,14,15.

4.3.5 Ha BxXoje uHUM CBsI3H, 00JIaaroinell 3aTyXaHueM 1 HaKOIJICHHeM MoMeX B THe3ne 10.

4.3.6 Ha BbIxOA€e TUHNUM CBsI3U B rHe3ne 17.

4.3.7 Ha BbIXOZI€ BXOAHOTO TpaHchOpMaTopa MPUEMHON CTaHLIUH B rHe3xe 18.

4.3.8 Ha BbIXOmax pa3fequTeNbHbIX (PHIBTPOB MPUEMHON YacTH MOJIENTH CTAaHLUU B THE3/1ax
19, 20, 21.

4.3.9 Ha BbIXO#ax KaHaNIbHBIX AEMOIYJIATOPOB B rHe31ax 22, 23, 24.

4.3.10 Ha BpIXOZax reHepaToOpOB HECYLIUX YaCTOT IPUEMHON CTAaHLIUU B rHe3aax 25, 26, 27.

4.3.11 Ha Beixone 1-ro, 2-ro, 3-ro kaHaloB B rue3nax 28, 29, 30.

4.4 Opopmuts OTUET.

S KoHTpoabHBIE BONPOCHI:

5.1 Ykaxwure HazHaueHue y3y0B MTC ¢ pazneneHneM KaHaJOB IO YaCTOTE B TPAKTE Mepenadn
U TIpremMa.

5.2 Kakosa knaccudpukanus crnocoOOB mepenay aMIiuTyIHO-MOAYIHPOBAHHBIX CUTHAIOB?

5.3 Ilepeuncnure AOCTOMHCTBA MHOTOKAHAJBHBIX CHCTEM C Tepenadeil OnHOW OOKOBOMH
MOJIOCHI HaCTOT O3 HeCyIe.

5.4 Kak BiusieT Ha Ka4eCTBO Mepeaadu CUIHAJIOB KaHala padoTa OTAEIbHBIX Y3JIOB CXEMBI?

6 Copep:xanue oTuera:

6.1 Llenb paboTsl.

6.2 OTBeTHI Ha BOIIPOCHI JOMYyCKa.

6.3 Pe3ynbTaThl BeINOAHEHUA 3an0auuii 2.2, 2.3 u 2.4.

6.4 CTpykTypHasi cxema MoJeau cuctemsbl nepenaun ¢ YPK.
6.5 OcuunorpaMMbl HANpsKEHUH B 3alaHHBIX TOUKaX.

6.6 OTBeThl Ha KOHTPOJIbHBIE BOIPOCHI.

6.7 BeiBogsl 1o pabdore.



IIpumep 3x3aMeHALIMOHHOIO OHJIETA

®enepaabHOE areHTCTBO CBS3U
YpanbCckuii TEXHUYECKUI IK3AMEHALHOHHBII OnIeT YTBEPXJAHO:
UHCTUTYT CBSI3U 1 HHPOPMATUKH Ne 16 3aB. kadpenpoit MOC
(¢umman) ®I'6OY BO
"Cubupckuii rocyaapCTBeHHbIH MO AUCLIUILIMHE «_28 »_nexabps 2019 r.
YHUBEPCUTET TeIEKOMMYHUKALUH MHorokaHajipHbIe
u nHGOpMaTHKH" TEJIEKOMMYHUKAIIUOHHBIE
B I. ExarepunOypre CUCTEMBbI
(YpTHUCH Cubl'YTH)

Hanpasnenne 11.03.02 Tpopune TCCC Vposens bakanaspuar Pakynprer UUuY kypc_3
cemectp 6

1) Hpuaoun noctpoenust ammaparypsl ¢ MKM. Hepapxuum LICII. CraHmapTsl IUI€3HOXPOHHON
HepapXuH.

2) Texunonorust SDH. OcuHosHoit nugposoii morok STM-1. Ctpykrypa kampa, pacder KCOPOCTH.

3) Iloka3aTe BpeMeHHyK nuarpammy juHelHbIXx komoB UIIM, KBII-3 u BH nma xomooit
nocaenosatenpHocty 01110110101000000000011011000001000000100001

Tunosoe 3aaaHue HA KypPCOBO€ NPOEKTHPOBaHHE HA Temy: «IIpoekT Bo1oKOHHO-
onTuyeckoii iuHuM nepeaauu SDH»

B kypcoBoM npoekTe HeoOXOaNMO:

1. Paccuutarh KOJIMUECTBO KOMIIOHEHTHBIX IOTOKOB MEXAY 3aAaHHBIMU MyHKTAMU CETH.

2. BeiOpartb oNTUMANBbHYIO CTPYKTYPY ceTu Ha 0a3e SDH.

3. BeiOpaTh MeTOIbI 3aLTUTHl CHHXPOHHBIX TIOTOKOB, obopynosanust SDH 1 060cHOBaTh UX.

4. O6ocHOBaTh BEIOOP CKOPOCTHU TEpeNadn arperaTHeIX MoTokos obopynosanus SDH.

5. Beibpate obopynosanue SDH mist peanu3aiiy mpOeKTUPYEMOM CETH, UCTIOIb3Ys MTPOAYKIIHIO
000 (PUPMBI-U3TOTOBUTEIIS.

6. IlpousBecTH KOMIUIEKTALUIO OOOPYIOBaHHS B KKIOM y3JI€ CETH C YYETOM THIIA CETEBOTO
3JIEMEHTA.

7. PazpaboTaTh CXeMbl YIIPABICHHUS U CHHXPOHU3ALUH POESKTUPYEMOI CETH.

8. Pa3paborars cxemMy OpraHM3aLuy CBsI3U IS poekThupyemoit cetu SDH.

S. BaHK KOHTPOJBHBIX 3aJaHHI H HHBIX MATEPHAJIOB, HCHOJb3yEeMBIX B Ipolecce
NPoLEAYP TEKYIIero KOHTPOJIS U NPOMEKYTOYHOH ATTECTALIMH

IIpencraBneH B 3JIEKTPOHHONW  HWH(pOPMAIMOHHO-OOpa3oBarenapHOM cpege 1o  URL
http://www.aup.uisi.ru.









