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W3nararoTcsi METOAMYECKUE YKa3aHUs 1O BBIMNOJHEHUIO MPaKTUYECKOro 3aJaHus IO
muciuminie « MHOrokaHaJibHble TeJIeKOMMYHHMKAIMOHHBbIE CHCTeMbI ', BOMPOCHI U 33J1a4H
JUTSL CAMOKOHTPOJISA, 3aJaHusl K KOHTPOJIBHOW paboTe M METOAMYECKHE PEKOMEHIAIUH 0 MX
BBIITOJIHEHHUIO.

BapuaHnT KOHTpOJBHOW pPaOOTHI OIpeAenseTcs CTYACHTOM IO MpearnocieqHeil u
nocienHel nudpaM CTyIeHIecKoro ousera.

TekcT KaxIoro 3agaHusi BMECTE€ C BAPUAHTOM M HCXOJHBIMU JaHHBIMH HPHUBOJST B
MOSICHUTEIILHOM 3alIMCKE HA OTAEJBHOM, KaK IPaBUIIO, IEPBOM CTPAHHUIIE.

Pemenust 3amau  00s3aTe€IbHO COMPOBOXKIAIOTCS HEOOXOAMMBIMHU TOSCHEHUSIMU U
CCBUIKAaMU Ha JIUTEPATypy, UCIIOJIb30BAHHYIO IPHU BBINOJIHEHUHM COOTBETCTBYIOILErO 3aJaHMA,
CIIUCOK KOTOPOI MPUBOJAAT B KOHIIE KOT POJIBHON paboThl. B cpokH, yCTaHOBJICHHBIE y4EOHBIM
rpa¢ukoM (HO HE T03)KE NEPBOrO JHA Hayajga JiabopaTOpHO-PK3aMEHAIIMOHHON CECCHUN),
KOHTpOJIbHAsI paboTa NPEeCTaBISICTCA Ha PEeLIEH3UPOBAHHE.

Bce ucrnpaBineHus U JONOJIHEHMsI, CIIE€JIaHHbIE CTYAEHTOM IO 3aMEYaHMSIM DPELICH3EHTA,
BBIHOCST Ha IOJII B TOM MECTe, I7ie OOHapy»KEHbl OMIMOKH, 3aJaHbl BOIPOCHI WM CJEITaHbI
3aMevanus. JlOomyIIeHHbIE K 3alIUTe€ KOHTPOJIbHBIE Pa0OTHI MPEIBSIBISIOT HA K3aMEHE WU
3a4ere, I U MPOUCXOIUT UX 3alINTA.

Jlnist ycrenHo| 3aIuThl KOHTPOJIBHOM paboThl HEOOX0AUMO:

- BHECTH HCIIPABJICHUA 10 3aMEYaHUSIM PELEH3EHTa, OTBETUTH (MIMCbMEHHO WJIM YCTHO B
3aBHCUMOCTH OT TpeOOBaHUI PElICH3eHTa) Ha TIOCTaBIEHHBIE BOIIPOCHI;

- YMETh TMOJIHOCTbIO OOBSICHUTH XOJ pELIeHUs 3aJad, O0OCHOBAaTh MPAaBHILHOCTD
UCTIONIb30BaHUS PACYETHBIX (POPMYII, IOHUMATh CMBICIT BXOJSIINX B HUX BEIMYHH U CHMBOJIOB,
UX pa3MEPHOCTb.

W3ydenne naucuuruiiHbl «MHOrOKaHaJbHbIE TeJIeKOMMYHUKAIMOHHBIE CHUCTEMbI»
OasupyeTcsi Ha oOO0eCHeuMBaIOIIMX Kypcax: HHpOpMaTHKa, (u3uka, (QU3NYECKUE OCHOBBI
JJIEKTPOHUKH, TEOPHsI BEPOSATHOCTEH M MaTeMaTH4ecKas CTaTUCTHKA, TEOPHs IJIEKTPUUECKUX
nenei, oOmas Teopust CBsI3U, IMpoBas o00pabOTKa CHUTHAJIOB, OCHOBBI TOCTPOCHUS
MHPOKOMMYHUKAIIMOHHBIX CHCTEM W CeTed, HalpaBiIfIOIMe CUCTEMBI 3JIEKTPOCBS3H,
METpPOJIOTHSs, CTaHAapTU3alus U cepTUdUKaMs B UHOOKOMMYHUKALIUAX

Cnucok aureparypsl
OcHoBHas1 iMTepaTypa

1. Iudpossie u aHanoroBeie cucTeMsl epenayn: Y4ueOHuk 11s By3oB /MBanos B.1.,
I'opauenko B.H., Ilonos I'.H., u np. Ilox pegaxuueii B.. MBanosa.- M.: I'opsauas nunus —
Tenexom, 2003, - 232 c.: ui.

2. BonokoHHO-onTHYECKHE CHCTEMBI Mepeaayd. YuebHoe mocodbue st By3os /B.M.
Heanos, JI1.B. Anamosuu/- Kazans: 3A0O «HoBoe 3nanue.- 2012.- 123 c.: ui.

3. CunektpansHoe yruoTHenne BOJIC. YueOnoe mocobue st By3oB /B.U. Banos/-
Kazans: 3A0 «HoBoe 3nanwme.- 2012.- 224 c.: u.

4.  OCHOBBI IOCTPOCHUS TEICKOMMYHUKALIMOHHBIX CUCTEM M ceTeil: YueOHUK s BY30B /
B.B. Kpyxmanes, B.H. I'opauenko, A.Jl. MouenoB u np.; Ilog pen. B.H. 'opauenko u B.B.
Kpyxmanesa. — 2-e usa., ucnp. — M.: 'opsauas nunus — Tenexom, 2008. — 424 c: ui.

JlonoJiIHUTeILHAS JTUTEpPaTypa

1. l'opauenko B.H., Tepenkuit M.C. MHOTOKaHaJIbHBIE TEJIEKOMMYTAIIMOHHBIE CUCTEMBI.
VYuebHuk 1 By30B.- M: ['opstuas nmunust -Tenexom, 2005.-416 c.: ni.

2. OnTuveckue Kabeu CBsI3M poccuiickoro npousBoacTBa. CrnpaBounuk./ Boponmos A.C.,
I'ypun O.U., Mudtaxernunos C.X., Hukonsckuii K.K., [Tutepckux C.2. -M.: Dxo - Tpenns,



3AJAHMS K TIPAKTHYECKOM PABOTE

N METOAUYECCKHE YKA3aHU K UX BBIINMOJTHCHHUIO

Lenpto kKOHTpOJIBHOU paboTHI siBNsieTcs pacueT HagexHocTh MTC u monHBIA OTBET Ha

OIWH 13 BOIIPOCOB.

Hcxonnple naHHble K KOHTPOJBHOW paboTe mpuBeneHbl B Taba.l. OHHM ompenenstoTcs
IBYMs ITOCIEAHUMU HU(ppaMu HOMEpa CTyAeH4YecKoro omiera. McxoqHble JaHHbIE BKIIOYAIOT B
ceOsi: IPOTSHKEHHOCTh JIMHEWHOTO TpakTa L, ckopocTh mepenaun (Tadi.2) U THII ONTUYECKOTO

kabes (Ta6i.3).

3AJIAHME 1
1 Paccuurars Hagexaocts BOJIII.
Tao0mmma 1
TIpOTSKEHHOCTH JIMHEWHOTO TPAKTa,
L o 400 500 300 700 600 550 450 600 300 350
Ckopoctb nepenaun, MOUT 34 140 622

O3KT | O3KT OKJI- | OKIJI- O3KT | O3KT OKJI- | OKJI- | OKJI- | OKIJI-

Tun onTHYecKoro Kadens 1-0.7 110 01- 01- 115 1-0.7 01- 01- 01- 01-
' ' 03/3,5 | 03/2,0 ' ! 03/3,5 | 03/2,0 | 03/3,5 | 03/2,0

BapuanTtst

00 01 02 03 04 05 06 07 08 09

10 11 12 13 14 15 16 17 18 19

20 21 22 23 24 25 26 27 28 29

30 31 32 33 34 35 36 37 38 39

40 41 42 43 44 45 46 47 48 49

50 51 52 53 54 55 56 57 58 59

60 61 62 63 64 65 66 67 68 69

70 71 72 73 74 75 76 77 78 79

80 81 82 83 84 85 86 87 88 89

90 91 92 93 94 95 96 97 98 99

3HavueHUs1 HEOOXOIUMBIX JJIsI pacU€TOB IMapaMeTPOB MPUBEAEHBI B TAOIHUIE 2

Tabnmumna 2 — [Mapamerpsr HaaexxHOoCTH d5teMenToB BOJIIT (MTC)

HanmenoBaHue 3eMeHTa OPII (OI1) OnTuyeckuit kabemb
PDH SDH

A, 1/gac. 1-107 4-10° 5-10° na 1 kM

tg, 4. 0,5 0,1 50




Hajxe:xXHOCTh ONTHYECKOM JIUHUH Nepeaavu

1 TepMuHBI U ONpeiesieHUS M0 HAIEKHOCTH

[Toq HameKHOCTHIO H3JIeMEHTa (CHUCTEMbI) TMOHHUMAIOT €ro CHOCOOHOCTH
BBINIOJIHATH 3aJaHHble (DYHKIIMM C 3aJaHHBIM Ka4eCTBOM B TE€UEHHE HEKOTOPOrO
OPOMEXYTKAa BpPEMEHH B OIPENENEHHBIX YCIOBUAX. 3MeHeHue coCTOsHMS
aJeMeHTa (CHCTEMblI), KOTOpOE BJIEYET 3a COOOW MOTEPH0 YKa3aHHOIO CBOMCTBA,
Ha3biBaeTcs oTka3zoM. Hanéxuocth padorst BOJIII — 3T0 CBOWMCTBO BOJIOKOHHO-
ONTHYECKOW JHHMM oOecreurBaTh BO3MOXKHOCTh Iepedaud  TpedyeMoi
UHpOpMAIMU C 33JaHHBIM KaueCTBOM B TEUEHHUE OMPEACIEHHOTO MPOMEXYTKA
Bpemenu. BOJIII B oOmeM ciydae MOXET paccMaTpuBaThbCid KaK CHUCTEMA,
cocTosilasi U3 JBYX COBMECTHO paOOTaIOIIUX COOPYXKEHUH — JHUHEHWHOro U
CTaHIMOHHOr0. Ka)xgoe M3 3TUX COOPYKEHUU MNpU OIpeAesIeHUH HaAEKHOCTU
MOKET pacCMaTpPUBATHCS KaK CAMOCTOSITEIbHAsl cucTemMa. B Teopuu Haa&KHOCTH
UCIIOJIb3YIOTCS CleyIolue MOHATUs: orkas-noppexxaenue BOJII ¢ nepepbsiBoM
CBSI3M 10 OJHOMY, MHOXXECTBY WJIM BCEM KaHajaM CBSI3H; HEUCIPABHOCTh —
NOBPEXK/JEHUE, HE BBI3BIBAIOILEE 3AKPBITUS CBSA3HM, XapAKTEPU3YEMOE COCTOSHHEM
JUHUW, TPU KOTOPOM 3HAYEHHS OJHOTO WJIM HECKOJbKUX IapaMeTpoB HeE
YIIOBJIETBOPSIOT 3a/laHHBIM HOpMaM; CpeiHee BpeMsi MeXly OTKazaMu (HapaboTka
Ha OTKa3) — CpeHee BpeMs MEXKy OTKa3aMH, BEIPAKEHHOE B 4acax; CPeIHEE BpEMs
BOCCTAHOBJICHUSI CBSI3U — CpEIHEE BpPEMs IEpEpbIBa CBSI3M, BBIPAKEHHOE B Yacax;
MHTEHCUBHOCTh OTKAa30B — CpPEHEE YUCIO OTKAa30B B E€AMHUILY BpeMEHHU (4ac);
BEPOATHOCTh 0€30TKa3HOI pabOThl — BEPOSITHOCTh TOT'0, YTO B 3aJaHHBIN MHTEpBAJ
BPEMEHU HE BO3HUKHET OTKa3; KOA()(PHUIMEHT TOTOBHOCTH — BEPOATHOCTH
HaXOXJACHUS JIMHUU T[epeladyd B HUCIPABHOM COCTOSIHUM B IMPOU3BOJIBHO
BbIOpDaHHBIII MOMEHT BpeMEHHU; KOI(Q(PUIMEHT TMpocTos — BEPOATHOCTH
HaXOXAEHUS JIMHUM IEepeadyd B COCTOSIHUM OTKa3a B NPOW3BOJIBHO BBIOPAHHBIN
MOMEHT BPEMEHH.

Mmuorokananbpable TKC oTHOCSTCS K BOCCTaHABIMBAEMBbIM CHCTEMaM, B

KOTOPBIX OTKA3bl MOKHO YCTPAHATD.



OIHO U3 UEHTPAIBHBIX MOJ0XKEHUU TEOPUU HAAEKHOCTH COCTOUT B TOM,
YTO OTKa3bl pacCMaTPHUBAIOT B HEHl Kak ciydaiiHble coObiTUA. VIHTEpBan BpeMeHu
OT MOMEHTA BKJIIOUCHHMS DJIEMEHTa (CUCTEMbI) JI0 €ro MepBOro OTKa3a SBIISIETCS
CIyJailHOM  BETWYMHOW, Ha3bIBaeMOW BpeMeHeM O0€30TKa3HOW  paboTHI.
WNurterpanbHas  (QyHKIUS ~ paclpenesieHus O3TOW  CIAydyallHOM  BEJTUYHHBI,
MPEICTABIAIONIasi CO00Ml BEPOATHOCTH TOTO, YTO BpeMsi O€30TKa3HOW paboThI
Oyner menee t, obo3Hadaercs ((f) ¥ HMMeeT CMBICA BEpPOSITHOCTH OTKa3a Ha
untepaie (0... t). BepoaTHOCTh MPOTHUBOIOIOKHOTO COOBITUS — O€30TKa3HOU
paboThI HA 3TOM UHTEpBAJIC — paBHA

P(H)=1-q(?)

YnobHoit Mepoil  HanE&KHOCTH  DJIEMEHTOB UM CUCTEM  SBIISIETCS
UHTCHCUBHOCTh OTKa30B A(t), mpeacTamisionias coOOM YCIOBHYIO IUIOTHOCTb
BEPOSATHOCTH OTKa3a B MOMEHT BPEMEHHM t, IPU YCIOBHUM, YTO IO 3TOr0O MOMEHTA

0TKa30B He 0bLI10. Mexny pyrakmmsamu A(t) u P(t) cymecTByeT B3auMOCBS3b:
t
P(t) = exp {— | X(t)dt}
0

B nepuon HopMansHOM dKCIuTyataruu (mociie npupadboTKH, HO eIié 0 TOro,
KaK HACTYyNUT (PU3UYECKUN U3HOC) MHTEHCUBHOCTh OTKA30B MPUMEPHO MOCTOSHHA
A=A,

B sTom ciyyae:

P(t) = exp (-At)

Takum 00pa3om, MOCTOSSHHOM MHTEHCHUBHOCTH OTKAa30B, XapaKTEPHOU s
nepuosia HOPMAJIbHOM  JKCIUTyaTallud, COOTBETCTBYET HKCIOHEHIMAILHOE
YMEHBIIIEHUE BEPOSITHOCTU O€30TKa3HON pabOThI C TEUEHUEM BPEMEHHU.

Cpennee BpeMs 0Oe30TKa3HOW paOOThl HaXOASAT KakK MaTeMaTH4YecKoe
OKMJIAHUE CIIyYaWHOW BEJIMYHHBI:

te, = A [ texp (-At) dt, = 1/n

OueHnM HanEXKHOCTh HEKOTOPOM CIIOXKHOM CHCTEMBI, COCTOSIIEH U3

MHOKECTBA pa3HOTUIHBIX 351eMeHTOB. [1ycth Py(t) ; Pa(t) ; ... Py(t) - BepositTHOCTH

0e30TKa3HOM pabOThI KAXKIOr0 dJieMeHTa Ha uHTepBaie Bpemen# (0...t), N - gucio



3JIEMEHTOB B cucTeMe. Eciaum 0TKa3bl OTJEIbHBIX 3JIEMEHTOB ITPOUCXOJST
HE3aBUCUMO, a OTKa3 XOTs Obl OJTHOTO 3JIEMEHTA BEIET K OTKa3y BCEM CHUCTEMBI
(Takoll BHUJ COEIUHEHHUS DJJIEMEHTOB HAa3bIBACTCS IIOCIIEIOBATENIbHBIM), TO
BEPOSATHOCTh 0€30TKa3HOW pPabOThI CHCTEMBI B IIEJIOM paBHA MPOU3BEICHUIO

BEPOSATHOCTEH 0€30TKa3HOM pabOThI OTJASIBHBIX €€ JICMEHTOB:

Pawer = JTRt) = [T00(-4 D =0(-As, D) (1

rnae
n
Acyer =D — UHTEHCHBHOCTb OTKA30B CUCTEMBI;
i=1
A i — MHTEHCHBHOCTbH OTKA30B | — I'0 3JIEMEHTA.
Cpennee Bpemsi 6€30TKa3HON pabOTHI CUCTEMBI PaBHO

1

tc CUCT = —
b Acucm
K tII/ICJIy OCHOBHBIX XapaKTepI/ICTI/IK Haﬂé)KHOCTI/I BOCCTaHAaBJINBACMBIX

3JIEMEHTOB M CUCTEM OTHOCHUTCS KO3(P(PUIMEHT TOTOBHOCTH:

t
K - cp.cuct ’
T

epocier T Lacner
rJe

{5 cuer - CPETHEE BPEMS BOCCTAHOBJICHHUS dJIEMEHTA (CUCTEMBI).

KoadduireHT roToBHOCTH COOTBETCTBYET BEPOSATHOCTH TOT'O, YTO DJIEMEHT

(cuctema) 6yner paboTocmnocoOeH B JIF0OOH MOMEHT BPEMEHHU.

Peyer = j’ge(t)= z"zexp(—zf. ) =op(-A,, 1) | (2)

rac

n
Agyer = in — WHTEHCUBHOCTh OTKA30B CUCTEMHEI;
i=1

A i — MHTEHCHBHOCTbH OTKA30B | — I'0 3JIEMEHTA.
Cpennee Bpems 0€30TKa3HONW padOTHI CHCTEMBI PaBHO:

1

tC . CUCT =
P Acucr.



K YHUCIY OCHOBHBIX XapaKTCPHUCTHUK Ha}lé)KHOCTI/I BOCCTaHaBJINBAa€MbIX

AJIEMEHTOB M CUCTEM OTHOCHUTCS KO3(P(PUIUEHT TOTOBHOCTH:

t
K — cp.cucT ’
ST

ep.cner T Lo cner
9i(

{5 cuer - CPETHEE BPEMS BOCCTAHOBJICHHUS 3JIEMEHTA (CHCTEMBI).

KoadpumueHT roroBHOCTH COOTBETCTBYET BEPOSITHOCTH TOTO, YTO IJIEMEHT

(cuctema) Oyner paboTocnocoOeH B JIF0OOH MOMEHT BPEMEHHU.

4.2 PacuéT mapamMeTpoB HaJAEKHOCTHU
B coorBercTBUU ¢ BhIpaxkeHueM (4.3) UHTEHCUBHOCTh OTKA30B ONTHYECKOMN
JIMHUY TIepeayu ONpeIeIsOT:
ACI/ICTz}\‘OpH : nopn + prn : ann + 7"[(36 ) L’ ( 3)
TI€ Aopmy Axas Aopn =~ AHTEHCUBHOCTH 0TKa30B cooTBeTcTBeHHO OPII (OII), HPIT 1
OJTHOTO KHJIOMETpa KabeJs;
Nipn 1Nopn = KoauecTBO cooTBETCTBEHHO OPII (OIT), Nopr=0; Nyypn=0;
L - OpOTs>KEeHHOCTh ONTHUYECKOW JIMHUU Mepeayu.
st ammapatyper SDH 7»I<316:5-10'8 1/9, Aopn=4-10 8 1/9, Aypr=1-10 B/
TOT/Ia MHTEHCUBHOCTh OTKA30B MPOCKTHUPYEMOW ONTHYECKOW JMHUM TMepeaayu
paBHa:
Aeir=4-107° -0 +1.107°-0+5-10° -1,6=8-10°, 1/4
Cpennee BpeMsi 0e30TKa3HOW pPabOThl ONTHUYECKOW JMHUM Tepeaadyu

onpenensioT 1mo ¢hopmyie (4.4).
t.CI/ICT - ( 4)

b = % =12,5-10°

0,8-10

PaccuntaeM BepoOATHOCTH O€30TKa3HOW pPabOTBI B TEUEHHE 3aJaHHOTO
npoMexyTka BpeMeHu no (opmyne (4.5) nnsa t;=24 yaca (cytku), t,=168 yacos

(memens), t;=720 gacoB (Mmecs), 1,=8760 vacos (ron):



Pouer(t=24 waca) = exp(-8-10°.24)= 0,9998;

Peoner(t=168 wacos) = exp(-8-10°.168)= 0,9986;

Power(t=720 wacos) = exp(-8-10°.720)= 0,9943;

Peoer(t=8760 wacoB) = exp(-8-10°-8760)= 0,9323;

[To pesynbraTam pacdy€roB MOCTPOUM rpaduK 3aBUCUMOCTH BEPOSTHOCTH

0€30TKa3HOM PabOThl ONTUYECKON JIMHUY MEepeauu OT BpeMeHHU Py (1):

1,02

1

0,98 \\
0,96 \
0,94 p

N\
0,92
0,9
0,88 . . . 1
24 168 720 8760

Pucynok 1 - BepositHOCTh 6€30TKa3HOM pabOThI

I[To ¢opmyne (4.5) paccuntaeM KO3)PUIUEHT TOTOBHOCTH ONTHUYECKOU
JVHUYU TIepeavu, MPEABAPUTEILHO PAacCUUTAB CPEIHEE BPEMsS BOCCTAHOBJICHUS
CBSI3U:

(2

opn nopn “Leopn

B.CI/IC:
A

CHUCT

t + /11«16 ’ L ) tB.K36 )

9,

rae

ts opms — BpeMs BoccTanoBieHust OPII (OII),

{56 — BPEMS BOCCTAHOBJICHHS KaOeJIs.

Hns ammapatypsl SDH t,,,,=0,1 4, t,.s=5 4, Torma cpenHee Bpems

BOCCTAHOBJICHUA CBA3H OJIA HpOCKTI/IpyeMOﬁ JIMHHUHU IICpCaadn 6YI[eT paBHO!

_{410—8 .2-01+5-10°.1,6-5

> ~0,051 4
8-10



KoadduimenT roroBHOCTH MPOEKTUPYEMOM ONTUYECKOW JMHUM Meperayu

OyJlleT paBeH:

t
K, =—% 1.5
" (tCI/IC +tB.C"C) ( )

4
L 125100 a0,
(125-10* +0051)

B pesynbrate momyuena BOJII (MTC) ¢ moctaToyHOM HaJE€XKHOCTBIO,

KOTOpasd MOJKCT BbIIIOJHATH BO3JIO0KCHHBIC Ha HCEC (bYHKHI/II/I, XO0TsA IIpu 3TOM

ClIeayer Yy4uTbIiBaTb, 4YTO C YBCIWYCHHCM BpPCMCHHU OKCILIyaTalluH, pPacCTCT

BCPOATHOCTL BbIXOIAa €€ U3 CTPOA.

7.

8.

3amanue 2

OTBeTUTH HA CiIeAYIOLIHE BONPOCHI.
(BapuaHThI BEIOHPAIOTCS IO HOMEPY CTYACHTA B CIIUCKE TPYIIIIHI)

. HazBatp oco6ennoctu PDH.

. OcHoBbl cTpykTypsl PDH curnana.

. Onucars ctpyktypy 1ukia PDH curnana (8 cucteme CEPT).

. ANSI/CEPT 6utoBbIe CKOPOCTH.

. MynsTHnnekcupoBanue/neMmynsruruiekcuposanue PDH curnana.

. O0BsgcHUTSL oHsTUA 1 0ocoOennoct SDH.

O0wsacuuTh ipeodpaszosanue PDH curnana 8 curaan SDH (STM - 1).

OOBsicCHUTH QYHKIIUM YKa3aTeNeH.

9. Ha3Batp 3arojoBKH KOMIIOHEHTOB U WX (DYHKITHH.

10. IMonstre - "CunxpoHHas TenedonHas ceTh'". butossie ckopoctu SDH cormacuo ITU-T.

11. CrpykTypa nukia curaaga STM-1.

12. BaiiToBsIif crtocod myabTuILIeKcHupoBanus SDH curnanos.

13. Cunxponuzarust STM-1 nukios.

14. Ooruueckuit e Kox B SDH.

15. Onucate npouiecc BritoueHuss ATM komnonentos B STM-1

16. "Pa3memenue" 140 Mout/c curnana B konrelinepe C-4. Bxmiouenue konteitnepa C-4 B



monynb STM-1.

17. "Pazmemnienue" 34 MoOuTt/c curnaia B kouteitHepe C-3.

18. Bxirouenue Tpéx xonteitHepoB C-3 B BUpPTyalibHBIN KOHTEHHEep VC-4.
19. BcraBka VC-4 B STM-1.

20. "Pa3memienue" 2 Mout/c curnana B konteitnepe C-12.

21. O6pazoBanue MynbTHKOHTEHHEpa VC-12.

22. OOpa3oBaHUE HArPY30YHBIX MOIYJICH .

23. BcraBka BuptyanbpHoro konreitnepa VC-4 B STM-1.

24. Ctpykrypa u conepxxkanne ATM ¢parmenra.

25. "Pazmemenne" ATM ¢parmenToB B koHTeliHEpe C-4.

26. Beox konteiinepa C-4 B moxyns STM-1.

[TpuHIMI cnekTpaibHOTO YIToTHEHUs. CTpYKTypHas cxema
32.IIpenMy1ecTBa TEXHOJIOTUHU CIIEKTPAILHOTO YIIIOTHEHHUS

33. Texnonorus DWDM. Cxema. [Ipunimn paboTs

34.0OcHoBHBIE TpeOOoBaHM K y31aM obopynoBanus DWDM.

35. OcHoBuele y31bl TexHonorun DWDM: ontrdeckue ycuinuTeny, TpaHCTIOHIEPHI, ONITUYECKHE
MynbTuiuiekcopa. Cxemsl. [Ipunuun padotsr. J[.H.

36.Texnonorus CWDM. Cxema. [Ipunuun paboTsl

37.0cHoBHbIE TpeOoBaHMs K y3i1aM obopynoBanuss CWDM
38.Cpasuenue texnonornit DWDM u CWDM. O6macTh mpuMeHeHHS
39.Ucropusi, COCTOSTHHE U TIEPCTIEKTUBEI Pa3BUTHSI BOJIOKOHHO-ONTHYECKUX

cucreM niepegaun (MTC).
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