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BBEAEHUE

CTyneHTaM  peKkoOMeHAyeTcsa  BHMMATenbHO  MO3HAKOMUTbLCH  C
NpPOrpaMmMon, OTBETUTb MUCbMEHHO HA KOHTPOMbHbIE BOMPOCHI, MCMNOMNb3ys
YKa3aHHYK) NUTepaTypy W KOHCMNEKT MNeKUuWMA, pewwunTb 3agadvm Mo
MHAVBMAYaNbHBLIM BapMaHTam 1 06a3atenbHO caenaTh BbiBOAbI.

Ha Bonpocbl, npuBedeHHble B OTOEMNbHbIX pasgenax, crnedyem
omeeyamb Kpamko, no cywecmsy. [pyn pelleHMn KOHTPOMbHbIX 3agad
criefyeT COMpPOBOXAaTb pac4eTbl KPaTKUMW MOSCHEHUSMU, 8blgodamMu U
oueHkamu. Kpome TOro, BCE peLUeHUs [OMKHbl 4YeTko 0603HaYaTbesA

COOTBETCTBYHLWMMM ednHMLaMn naMepeHun. Hanpumep, dactota — [,
PacCTOsAHNE — M UMW KM, NOTEPU MOLLHOCTN — AB, ypoBEeHb MOLLHOCTH - AbM,
avcnepcus OJHOMOAOBOrO BOJIOKHA - Nc/(HM-Km), avcnepcusa

Nonsp130BaHHOM MOAbl NC/VKM, NMonoca npornyckaHus OnTUYecKoro BOMOKHa,
HOPMMPOBAHHAsA Mo AnuHe nuHnm — MIy-KM, AnvHa BOMHbI N3NYYEHUA — MKM
NN HM U T.4.

[Mpn oTBETE Ha BOMPOCbI W PELIEHUWN KOHTPOMbHbIX 3ajad
PEKOMEHOYETCA MCNOMNb30BaTh rpadonveckne NOACHeHUA. PUCyHkM cneayeTt
0popMNATL COMMacHO CyLLECTBYOLLMM CTaHaapTam. [1na oTBeTa Ha BONPOCHI
N PELUEHNS KOHKPETHbIX 3afday MOXHO MCMONb30BaTb KOHCMEKT NeKkuui m
PEKOMEHOOBAHHbIE y4ebHble n3aaHus. Takke pekoMeHayeTCcs UCNOoNbL30BaTb
nepuognyeckne Hay4HO-TEXHUYECKNE U3AaHus (KypHarbl «ONEKTPOCBA3bY,
«BecTtHnk ceasn», «TexHomnormm u cpencrea CBA3N», «POTOH-SKCMPECeY,
«Lightwave Russian Edition» v gpyrvne, B TOM 4ucne naganna VIHTEpHET) u
N30aHns, KOTOpble MOrYT BbIATM B MNedaTyu nocrne onyornmkoBaHUSA 3TUX
y4ebHbIX MaTtepunarnos.

O6patute BHUMaHue! pun peweHnn 3agay ¢ N21 no Ne8 Heobxoanmo
YUYMTbIBaTb BPEMEHHbIE KO3I(PUUMEHTbLI, KOTOPblE COOTBETCTBYKOT o4y

BbINONHEeHWs 3agaHus (Tabn. B1).

Tabnuua B1

[MonpaBo4Hble KO3 PVLMEHTBI K 3agavam

[oa
BbINONMHEHUSA

10 11 12 13 14 15 16 17 18 | 19 | 20

BpemeHnHomn
kostppuument, | 1,0 | 1,1 1,2 1,3 1,4 15 |16 | 1,7 | 1.8 [1,9] 2,0
W




1. OCHOBbI MNOCTPOEHUA OMNTUYECKMUX CUCTEM NEPEOAYU

U3yyume koHcnekm, yyebryro numepamypy [1, 2, 3, 4, 7, 8, 16, 17] u
omeembme MUCbMEHHO Ha crnedyuue 80rnpochkl:

1.470 npuHATO noHMMaTb MOo4 BOMOKOHHO-ONTUYECKOM CUCTEMOWN
nepenayn?

2.Kakon pgmana3oH 3NeKTPOMarHWTHbIX BOMH  (4aCcTOT) nony4un
HanbonblUee NpUMEHEHME B ONTUYECKUX cnucTeMax nepegavm?

3. Kakon pmsnuecknin cMbicn y nokasaTens npenomneHns?
4. Kakne xapakTepuCTUKN UMEKOT CTEKINTOBONOKHA?

5.Kakne ontunueckne AaAmana3oHbl onpedeneHbl ANa  yhyuvlleHHbIX
BONOKOH cTaHaapTta G.6527

6.4Yem npuHuMnmanbHO oTnnyatoTesa BornokHa SMF n NZDSF?

7.B Yyewm omsnyeckmin CMbICIT «3anpeLueHHon 30HbI»
NONyrnpOBOAHWKOBbLIX MaTepmanoB?

8.MNouvemy coeamHeHne GaAs MOXeT  UCMONbL30OBaTbCA AN
N3roTOBNEHUA NCTOYHUKOB N MPUEMHUKOB ONTUYECKOro nanyvenmnsa BOCI?

9.4Yem oTNMYaTCA NPAMO30HHbBIE U HEMPAMO3OHHbIE Marepuarnbl?

10.Kakne QyHKUMM MOXET BbINOMNHATL P-N Nepexod B ONTUYECKUX
npmnbopax npu NpssMoM 1 06paTHOM CMEeLLLeHUN?

11. Kakme yctponctsa moryT BXxoanTb B coctas BOCI?
12. Kakne pyHKumnm BbinonHAeT onTudecknn koHeeptop BOCT?

3apaua 1

OnpemennTb  3aTyxaHwe, AWCNEPCUKD, MNOMOCY MPOMyCKaHus U
MakCUManbHyl CKOPOCTb nepegavv OBOWYHbIX WMMMNYNbCOB B BOMNOKOHHO-
ONTUYECKOW cucTemMe ¢ AnvHou cekuum L (km), € KUNOMETpUYECcKUM
3atyxaHmem o (ob/km) Ha OnvHEe BOMHbLI M3Ny4YeHua nepegaTtyuka Ao (MKM),
LUMPWHE ChNeKTpa wu3ny4YeHus Alos Ha YPOBHE TMOMOBUHbI MakCUMansHOW
MOLLHOCTM  m3nyyeHus.  OnpegenuTb  paccTosiHME, Ha  KOTOpPOM
XpoMaTtmyeckas aOUCNepcus CpaBHAETCH C  NONApU3aLMOHHOW  MOLOBOM
ancnepcven (MMIO) B yka3zaHHOM NO BapuaHTy Tune BONokHa. [aHHble ons
3agayum npueBegeHbl B Tabn.1.1 n 1.2. OnpegennTb MOLWHOCTbL ONTUYECKOrO
N3Ny4eHNs B BOJIOKHE Ha BbIXOAE CeKuMW, eCcnu Ha BXoAde MNOAKMK4EH
ONTUYEeCKUM reHepaTop C ypoBHeM MouwHocTn 0obm Ha 3apgaHHOM OnwvHe
BOJTHbI Ao.



Tabnuua 1.1

lMpeanocnegHsasa uncpa Homepa cTyaeH4eckoro bunerta

MNapamet
P P 0 1 2 3 4 5 6 7 8 9

Anwvna ontudeckon | | g5 | 104 | 127 | 67 | 85 | 74 | 133 | 119 | 135

CEeKLUU, KM
Tabnuua 1.2
MocneaHasa uugpa HoMepa CTyaeH4YecKoro buneta
MNapameTp 0 1 5 3 | 4 5 6 7 8 9
SMF- True SMF- | True
Twun BonokHa SF | DSF LS SF | DSF Wave LEAF LS | Wave LEAF
Koathdp.

3aTyxaHus 0,35 10,28| 0,26 | 0,25| 0,3 | 0,27 | 0,24 | 0,21 0,22 | 0,23
o, ab/km

[OnnHa BOnHbI

1,31 1152] 1,53 | 1,65 |1,31| 1,54 156 | 1,55 | 1,65 | 1,56
Ao, MKM

CnektpansHas | g5 go2| 02 |01 |015| 04 | 03 | 0,18 | 08 1
nMMHAUA Ao s, HM

Koathd.
XpOMaTU4ECKOn
aMcnepcun Gy, 35 22| 142 |17,5| -6,2 3,7 4,5 145 | 13,2 14
Nc/(HM-KMm)

SF, Standard Fiber — ctanHgapTHOe ogHOMOAOBOE CTyneH4aToe

BOMOKHO, koadpdpuumeHT MMV Onwa=0,5 ne/\km;

DSF, Dispersion-Shifted (single mode) Fiber — BonokHo ogHomopoBoe
Co cMmelleHHon ancnepcunen, koadpduuneHT NMMO onwa=0,1 nc/vVkm;

SMF-LS, Single Mode Fiber-LS — opHomoposoe ontuueckoe BomokHo
CO cMmeLleHHon HeHynesown aucnepcunen (Corning) [8], koadpdunument MM

Onva=0,05 HC/\""KM;

True Wave, «McTuHHasa BonHa» — 0O4HOMOAOBOE OMTUYECKOE BOMOKHO
CO cMmelleHHon HeHyneson paucnepcven (Lucent Technologies) [8],
koadppuumeHT MM Gnwa= 0,1 nc/Vkm;

LEAF — ogHoOMO0BOE ONTUYECKOE BOMOKHO CO CMELLIEHHOW HEHYNEBOMN
avcnepcuen (Corning) [8], koadpdomumeHT NMMI Onua= 0,01 nc/vkm.

Memoduyeckue ykasaHus kK 3adaye 1

1) Ansa pewenuna 3agaym 1 HeobxogMMo BHMMATENbHO U3Yu4nTb MO [7]
(cTp. 11 — 35) xapakTepmUCTNKM KBapLIEBbIX ONTUYECKUX BOMNOKOH.

2) PekomeHayeTcsa cnegyrwmm NopsaoK BbliNONHEHWsA 3aganmsa 1:
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- ONpeaennTb MakcumanbHoe 3atyxaHue cekumm gnuHon L,

- onpefennTb COBOKYMHYK AWCMEPCUID CeKUMUM C YYEeTOM LUMPUHbI
CMNeKTpa n3ny4eHuns,

- OnpeaennTb NOnocy NPONyCKaHMA ONTUYECKOW NUHUN,

-OnNpeaeniTb  MakCMMaribHyrd  CKOPOCTb  nepefaun  OBOWYHbIX
MMMYNbCOB Yepes ONTUYECKYH NUHMIO.

3) PesynbTupyoulee makcumarnbHOE 3aTyXxaHne Cekunm HaxoamTcs U3
COOTHOLLEHUS:

Anm=ax LxW + s x Ns, [0B], (1.1)
roe ls — noTepy MOLIHOCTM OMNTUYECKOro CUrHana Ha CTblKe BOMNOKOH
cTpoutenbHbix AnvH kabensa (s = 0,05 agb); Ns — u4umcno CcTbIKOB,

onpepensemoe: Ns = E [(L/Ls) — 1] (uenoe uncno), Ls = 6 km (Oons Bcex
BapuaHTOoB).

4) Pe3ynbTupyrolasa xpomaTtmyeckaa QUCnepcus CekumMm HaxoamTesa 13
COOTHOLLEHUA:

D - Aio_sd_\;le{’%
' , [c] (1.2)

5) T[llonoca nponyckaHns ONTUYECKOW MMHUK  OnpeaensieTcsa  u3
COOTHOLLEHUSA:

0,187

Do iry (1.3)

6) MakcumanbHaa CKOpOCTb nepefayn  OBOWYHbLIX  OMTUYECKUX
MMMYNbCOB 3aBMCUT OT A Fos M nX HOpMbl, KOTOPYK MNPUHATO CYMTaTb
NPAMOYTONbLHOW UMW rayCCOBCKOMN:

Brn = 1,01 A Fog, [6uT/c], (1.4
Br =1,34 A Fog, [6UT/C]. (1.5
[1na Bcex BapnaHToB cunTaTb hopMy MMMNYIbCca rayCCOBCKOM.

AF

o8

7) Ona HaxoXOgeHus pacCToAHMA, MPW  KOTOPOM  Xpomartnyeckas
ancnepcuna ctaHoBuTca paBHon aucnepcun MM Heobxogumo npupaBHATL
MaTeEMaTU4ECKME BbIPaXXEHUs 3TUX BWAOB AUCNEPCUW U BbIYUCIUTL OSVHY
nnHuK (B [4], cTp.27 unn pasgen 1.2 B [17]).

8) [Onsa BblMUCNEHMA MOLWLHOCTM Ha BbIXOAE BOSMOKHA  CEeKUuun
HeobXoOQMMO N3 YPOBHS MOLLHOCTM Ha BXOAE BOJIOKHA CEKUUM BbIHECTb
3aTyxaHue Bcen cekumm Ay n nony4yeHHoe 3HaveHne nepeBecT B MOLLHOCTD,
MCNONb3ysa NOHATNE «abCOMKTHbLIM YPOBEHb MO MOLLHOCTUY.

Mpyn 0603HaueHUn KO3I(PUUMEHTOBR AUCHEPCUM (XPOMATUHECKON W
NMMO) 8 pasnuyHon nutepaTtype MOryT MCNonb30BaTbCA Pa3nUYHbIE 3HAYKW,

10



HanpPUMep: Oxp , Oima M T p> T 00, HO MPU 3TOM COXPAHAETCH OAMHAKOBbIN
CMbICH.

NMpuBectT nNUCbMEHHO BbLIBOAbLI M OLEHKM NO pe3ynbTatam
pacuyeToB.
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2. MYNbTUNJIEKCUPOBAHUME B ONTUYECKNX CUCTEMAX NMEPEOAYUA

U3yuyume KoHcriekm, y4ebHyro numepamypy [2, 4, 13, 17] u omgembme
MUCbMEHHO Ha criedyruue 80rpochkl:

1. Kakvue BuAObl MyNbTUMNIIEKCMPOBAHWSA WCMNOSMb3YOTCA B OMNTUYECKUX
cucTemax nepenadn?

2. Kakne umknbl nepegavn (N0 ANUTENBHOCTU M EMKOCTM) CO34at0TCH
npwn mynbTunnekcnposaHum PDH?

3. B uem cywHoCTb MynbTuUnnekcuposaHmsa PDH?
4 Kakon umkn PDH co3naértca CMHXPOHHO, a Kakne nie3anoxpoHHO?

5 Kakune uwncppoBble 6GNoOkM coz3naTcs MNpyv MynbTUNAEKCMPOBaHMM
SDH?

6. Yto npeacrasnser cobon uukn STM-N B SDH (no ctpyktype um
CKOPOCTU Nepenayn)?

7. Kakne uuncppoBbie 6nokm SDH co3gawTca  CMHXPOHHBLIM
MYNbTUNNIEKCUPOBAHNEM?

8. B yuem cywHocTb MynbTunnekcnpoBaumsa ATM?

9. Kakve BMObl LWUPPOBOrc MU ONTUYECKOTO MYNbTUMNEKCUPOBAHUA
npumeHstoTes B OTH?

10. Kakme CKOpPOCTHble pexmnMbl nepegayn LMQPOBbIX OAHHbIX MOTYT
nogaepKMBaTbcsa B onTndecknx kaHanax OTH?

11. Yem npuHUMNMaNbHO OTNUHAKTCH CKOPOCTW W LVKIbI Nepenayqn
OTH n SDH?

12. B yem cywHoCcTb mynbTunnekcmposaHua Ethernet?
13. Yem otnunuatotcsa kagpsl Ethernet ot sueek ATM?

14. CKONbKO CTyneHerw MyIbTUMNIIEKCUPOBAHUSA MPEegyCMOTPEHO B
Ethernet?

15. Uem oTnnuaroTca Kagpbl pasHbliX CTYNEHEW MyNbTUMNMEKCUPOBAHNS
Ethernet?

3apava 2

OnpegenuTe YMCNO NOAPSL CNeOyLMX LNKIIUYECKUX TPaHCNOPTHbIX
cTpykTyp TexHonormn SDH unn OTH (no BapuaHTy Tabn.2.1 n 2.2), koTopble
HeobxoouMbl ONA nepeHoca 3agaHHoro umicna kagpoB Ethernet PBT.
Onpenenutb oblee Bpemsa nepegadn 3Tmx kaapos. M300pa3vTb Lenouky

12



Npeobpa3oBaHnsl 3TUX KaApOB B COOTBETCTBYIOLUME CTPYKTYPbl ONTU4ECKON
nepenayw.

Tabnuua 2.1

MapameTp MpeanocneaHas uMgpa HoMmepa CTyaeH4ecKoro buneta

0 1 2 3 4 5 6 7 8 9

O6Luee 41Ccno Kagpoe
Ethernet PBT, ymHoxute | 4| 16 | 64 | 92 | 124 | 200 | 310 | 412 | 802 | 914

Ha W
Tabnvua 2.2
MocnenHas undpa Homepa cTyaeHuyeckoro buneTa
MapameTp
0 1 2 3 4 5 6 7 8 9

TpaHcnopTHbIe VC VC
VC4 | OPU1 | VC3 | OPU2 | VC 12 | OPU3 OPUA1 OPU2

CTPYKTYpbI 12-3v 3-2v

Memoduyeckue yka3aHusi K 3adaye 2

1) 3yunTb BHMMaATENbHO pasgensl 2.2 n 2.4 B [17]

2) ObpatiTb BHWUMaHMEe Ha CTPYKTypbl LW(POBON  EMKOCTW,
npegoctasnsemble nog 3arpy3ky: VC4 260x9 6ant kaxagble 125mkc, VC3
85x9 baunt kaxable 125mke, VC12 1366ant kaxable 500mke, OPUx 3810x4
6anT He3aBUCKMMO OT k=1,2,3.

3) Y4ecTb, 4TO Npu cuenke BUPTyarbHbIX KOHTENHEPOB NPeaYCMOTPEHO
COOTBETCTBYHKLLEE YBENMYEHNE E€MKOCTW MOL 3arpy3ky B TOM Xe WHTepBane
BpemeHu, Hanpumep, VC12-2v yaanBaeTcsa 3a Bpemsi 500Mkc.

4) YuecTtb umknuuHocTb nepegadn B OTH coctasnser: 48,971mkec ans
OTU1; 12,191mke ana OTUZ; 3,035mke ana OTUS.

5) [Ona npencraBneHnss npeobpasoBaHusi kaapos Ethernet B
ONTUYECKYH)  TPaHCMNOPTHYK  CTPYKTYpy  Heobxoaumo  BHUMATENbHO
o3HakomuTbCca B [17] ¢ puc.2.7, 2.17 n 2.20. CuyntaTb EMKOCTW KagpoB
Ethernet nonHbiMn.

anBECTVI MACbMEHHO BbiBOAbl WM OUEeHKHM no pe3ynbrtartam
pacueToB.
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3. UICTOYHUKUN ONTUHECKOIO U3NYYHEHUA OANA CUCTEM
NEPEOAYA

U3yyume koHcriekm, y4ebHyro numepamypy [1, 2, 17] u omeembme
MUCbMEHHO Ha credyruiue 80rpochkl:

1.Kakve TpeboBaHMA nNpeabsaBNATCA K  UCTOYHWKY OMTUYECKOro
N3Ny4eHnsa?

2.Yem OTNMHaAKTCA KOHCTPYKUMA U XapakKTEPUCTUKNW  TOPLLEBOIO
(CynepnoMMHECLLEHTHOrO) 1N NMOBEPXHOCTHOIO CBETOAMOA0B AN ONTUYECKON
CBA3N?

3. Kakne KOHCTPYKUMK Na3epoB MPUMEHSAKTCA B TEXHWUKE OMNTUYECKOW
CBA3N?

4.410 npeactasnseTr cobow pesoHatop Pabpum — lNepo n kakme OH
NMEET XapaKkTepUCTUKN?

5.Kak ycTpoeH nonynpoBOAHMKOBbLIM reTeponasep ¢ pe3oHaTopom
dabpn — MNepo 1 kak PopMUPYET KOrepeHTHOE N3rnyveHne?

6. Kakum o0bpa3om B nazepax A0CTMraetcsi OOHOMOAOBLIA PEXUM
reHepauumn?

7.MoveMy ” KakMMm cpencTtBamMy CTabunu3npyroT TemnepaTypHbIn
pexum paboTbl Naszepa?

8. Kak MOXHO NepecTponTb AMNMHY BOMHbI UM3Ny4YeHUA OOHOMOAOOBOrO
nagepa?

9.4Ut0 nokasblBaeT OuarpaMmMa  HanpaeBNeHHOCTU  U3Ny4YeHus
ceBeToanoaa v nasepa?

10.Yem cornacyroT  WUCTOYHWMKM  N3NyYeHWS C  BOJNOKOHHbIMU
cBeToBoAamMu 1 atmocepon?

3apava 3

OnpenennTb XapakTepucTUKM MHOrOMOLOBOrO Nnasepa ¢ pe3oHaTopoM
dabpn — MNepo (FP) n ogHOMOA0BOro Nasepa ¢ pacnpegeneHHon obpatHom
ceasbo (DFB).

Onpegenutb 4uncno moa B nazlepe FP, Ana koTopbix BbINOAHAETCA
ycroBue BO30Oy»KOeHWst B Nonoce ANWH BONMH Al npu AnvHe pes3oHaTtopa L v
nokazaTene nNpenomneHns akTMBHOro crnos n.

OnpenennTb 4acTOTHbLIA WHTEpBan Mexay mMogamu M OoBpOoTHOCTb
pe3oHaTopa Ha LeHTpanbHOW MoAe Lo npu koadppuumneHTe oTpaxeHna R.

N306pa3nTb KOHCTPYKUWO nonockosoro nazepa FP. W3obpasntb
MOZOBbIV CNEKTP.

14



Onpenenutb 4YactoTy W ANWHY BOMHbI  FeHepupyemon Moabl B
ogHomogoBom nazepe DFB ana n3BecTHbIXx 3HaveHun andppakumoHHOWN
peweTkm m u onvHbl nasepa L. MN3obpas3ntb koHCTpykumio nasepa DFB.

NcxogHble aaHHble NpuBeaeHsl B Tabn. 3.1-3.4.
Tabnuua 3.1

lMpeanocnegHaa undpa Homepa ctyaeH4eckoro bunerta

[MapameTp
nasepa FP | 0 1 2 3 4 5 6 7 8 9
L, MKm 190 | 240 260 290 310 320 330 340 350 400
Tabnuua 3.2
MapameTp MocnegHas unhpa Homepa cTyaeHYeckoro bunera
”ag‘;pa 0 1 2 3 4 5 6 7 8 9
AN, HM 25 30 35 40 45 50 55 60 65 70

3,3 3,4 35 | 365 | 36 | 365 | 3,7 | 3,75 | 3,8 | 3,84

n
0,45 | 046 | 047 | 048 | 049 | 0,5 | 0,51

Ao, MKM 0,42 | 0,43 | 0,44

R 025 | 026 | 027 | 028 | 029 | 03 | 031 | 032 | 033 | 0,35
Tabnuua 3.3
MapameTp MpeanocneaHss Luugpa HoMepa CTyAeHYecKoro buneTa
nasepa DFB| 0 | 1 5 3 4 5 6 7 8 9
L MKM 140 | 190 | 220 | 240 | 290 | 320 | 350 | 400 | 450 | 490
Tabnvua 3.4
ﬂapaMeTp nasepa MNMocnegHaa unthpa HoMepa CTyAeHYEeCcKoro buneta
DFB 0 1 > | 3] 4 | 5 6 7 | 8 | 9
”Opﬂﬂo';npeme“‘” 1 > 3 | 4|5 |6 | 7| 8|67
marpfﬂfﬁ“‘”’d’ 008 | 01 02 |03| 04| 05| 06|07 08|09
MNokasarent 34 |345 36437 |378| 39 |349|338]|353]|368
npenomMneHund, Ns

Memoduyeckue ykasaHus k 3adaye 3

Onsa peweHns 3agadn 3 pPEKOMEHOYEeTCA BHUMATESIbHO WU3YYUTb
MaTtepuanbl 3 pa3aena KOHCnekTa nexkummn.

YacTtoTa moabl onpeaensaeTcst N3 COOTHOLLIEHNSA:

. Cm
Jm 2Ln, (31)
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roe m — HoMep Moabl, L — anvHa pesoHatopa (obpatute BHUMaHue!
L=Lx¥), n — nokazatenb npenomnenuns; C - CKOPOCTb cBeTa B CBOOOAHOM
NPOCTPaHCTBE.

PaccToaHve Mexay Moaamn onpeaensaeTcs N3 COOTHOLLEHWA:

A
AA, = 0
2 1In

n
-

(3.2)

[oBpOoTHOCTL pe3ocHaTopa Ha LEHTpanbHOM Moae 2o onpeaenseTcs m3
COOTHOLLEHNSA:

0 =

B xln

Yncno mof B nHTEpBane Ai onpenenseTcs:

M =7 (3.4)

[na onpegenenns AnviHbl BOMHbI U 4acTOTbl reHepaunm OQHOMOLOBOIO
nazepa DFB Heobxoanmo BOCNonb30BaThbCs COOTHOLLEHUAMM:

Agm =2dn, (3.5)
Jo = Aﬂ ’ (36)
=15 —(m+%)}i (3.7)

anBeCTI/I MMCbMEeHHO BbIBOOAbl WU OLUEHKW NO pe3ynbTaTaM
pacueToB.
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4. MOAYNAUMA N3NYYEHNA NCTOYHUKOB
ANEKTPOMAIHUTHBIX BOJTH ONTUYECKOTIO ANANA3OHA

H3yuume koHcriekm, yyebHyro numepamypy [1, 2, 4, 17] u omeembme
MUCbMEHHO Ha credyru,ue 80rnpochkl:

1. YT0 Takoe moaynauna?

2. B yem cocTouT npuHUMNnanbHOE OTNMYMEe NPAMOW U BHELUHEWN
MOAYNALUUA ONTUYECKOTO U3NYYeHNs?

3. B uem 3aknwuyaeTrcs CyLWHOCTb MNPAMOM MOAynAuUMM B CXemax ¢
NONynpPOBOAHMKOBbIMW NCTOYHUKAMIN ONTUHECKOTO N3Ny4eHns?

4. [Nouyemy nonoca 4acToT Npu NPAMON MOAYNALUK OrpaHndeHa?

5. Tlovemy nNpoucxoauT  UCKaXXeHWe  CurHanoB MNpu  NPAMOu
Moaynaummn?

6. Uem otnnyawtca MOAOYNAUMOHHbLIE XapakTEepPUCTUKM CXeM C
na3epom 1 CBeToaMoaom?

7. Kakme Buabl BHELWHEW MOOYNAUMM  ONTUYECKOro  U3nyYeHus
NPUMEHSAKTCA B CUCTEMAxX nepegayn?

8. Uem oTnnyaeTcsa 3nNeKTPOONnTUHECKUN BHELWHWA MOAYNATOP OT
3NeKTpoabcopOUNOHHOMQ?

9. Kakve BuaObl BHELWHEW MOAOYNSAUMM  ONTUYECKOrO  U3MyYeHus
obecneumBaroTca mogynatopom Maxa-3eHaepa?

10. Kakune wymbl 06pasytoTcs npyu Mogynaunmn?
11. Kak yMeHbLWNTb HENMMHENHbIE UCKaXKEHUA NPU MOAYNALNN?
12. Kak ycTpoeH nepegarwmmi ontuiecknn Moayrnb?

13. C kakon uenbk B COCTaB Mnepeaarllerc OonTU4ecKkoro Moayns
BBOOATCH TepMoaaTymK U TepMOperynarop?

14. Kakue anekTpnyeckme W ONTUYECKNE XapakTEPUCTUKN UMeeT
nepeaarLLmMn ONTUYECKUI MOAYIb?

3apava 4

Mo gaHHbIM Tabn. 4.1 NOCTPOUTb 3aBUCMMOCTb BbIXOQHOW MOLLHOCTM
MCTOYHMKA ONTUYECKOTO M3NYYEeHUA OT BenuyuHbl SNEKTPUHECKOro TOKa,
npoTekawLero Yyepea Hero. [nsa 3agaHHbix (N0 BapMaHTy) TOKa CMELLEHUS U
aMmnnnTyabl MOAYNUPYHLLUMX OAHOMONAPHbLIX MMNYyNbCOB (Tabn. 4.2 n 4.3 ¢
yuyetom W) onpenenutb rpapuHeckm nameHeHne BbIXO4HOW MOOYNALNOHHOMN
MOLWHOCTN Puaxe W Pww W onpegenutb rnybuHy wmogynauymm 1. [lo
NOCTPOEHHON XapakTepucTuKe ykKa3aTb BWO WCTOMHMKA (CBETOAMOA Win
nasep?).
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Tabnuua 4.1

[, MA 0 5 10 15 18 20 22 24 26 28
P, MkBT 0 15 30 45 60 90 160 230 310 370
Tabnuua 4.2
lNMpeagnocnegHasa unchpa Homepa cTygeH4Yeckoro dunerta
Mapametp 0] 1] 2|3 4] 5] 6] 7 | 8 9

Tok cmelenusa, MA 9 10 11 12 13 14 15 16 17 18

Tabnuua 4.3

[MocneoHasa uncpa HoMepa cTyaeH4eckoro buneta

MNapameTp 011 ]2 314] 5 | 6117]8]09

AmMnnutyga Toka Mmogynaumm 5 3 4 5| 6 7 3 9 5 6
YMHOXUTL Ha ¥, MA

Memodu4eckue yka3aHus K 3adadve 4

Ana peweHua 3agayun HeobxoAMMO BHUMATENbHO U3y4nTb pasgen 4 B
[17].

[Ana onpenenenns rmybuHbl MOAYNAUMM UCMONb30BaTb COOTHOLLIEHNE
(4.1):

MAKC MUH

7

MUH
PekomeHgyeTcs npw NOCTPOEHNU rpachuka BaTT-aMMNEPHOMN
XapakTepPUCTUKN YepTeX BbINOMHUTL HA MWUNNMMETpPoOBOM bymare B
macwitadbe 1 mm : 0,2 MA 1 1mm : 1,5 MkBT.

n= (4.1)

NMpuBecTM pPUCYHOK MoAynsiuMKW, BbLIBOAbI W OUEHKUW MO
pe3ynbTatamMm pacyeToB U NOCTPOEHUMN.
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5. @OTONPUEMHUKN ANA ONTUYECKUX CUCTEM NEPEOAYN

U3yyume koHcriekm, y4yebHyo numepamypy [1, 2, 4, 17] u omeembme
MUCbMEHHO Ha crnedyruue 8ornpockl:

1. Kakne TpeboBaHus npeabasnanTcs K poToNpUeMHMKaM ONTUHECKUX
cuctem nepenavn?

2. Kakne Buabl (POTOOETEKTOPOB WUCMOMb3YKTCA B ONTUHECKUX
cucrtemax nepenavn?

3. lNMovemMy B  OCHOBHOM  MPUMEHAKTCA  MOMYNPOBOAHUKOBLIE
doToaMoabl B ONTUHECKNX CUCTEMaxX nepenaymn’?

4. Kakme OCHOBHblE ONTUYECKME U JNEKTPUHECKNE XapaKTepUCTUKK
nmeet poToamoa KOHCTPYKUNK P-i-n?

5. Uem OrpaHnyeH ananasoH ONTUYECKNX 4acToT ans
boToOEeTEKTUPOBAHNAT

6. lNMouemy y OTOOETEKTOPOB eCTb [AONMHHOBOMHOBAA rpaHuua
JYYBCTBUN-TEMNBHOCTN?

7. Yem oTnunyaeTca KOHCTpykuma nasBuHHoro cotoamopna (J1d) ot
KOHCTPYKLUKN hoToamnoaa p-i-n?

8. Yem otnunuaetcsa npuHumn aencteunsa JI®L ot cbotoanona p-i-n?

9. Kaknumu cpencrtesamMmum cokpallaeTcs Bpems BkNoveHna ootognona?
10. Yem onpegensaerca koappuuneHT yeunenunsa J1dO7?

11. [lNouemy cboToamnoabl LLYMAT?

12. Kakve wymbl (hoTOANOO0B NPUHLMMANATTBHO HEYCTPAHUMbI?

13. MNMouemy cbotoamoabl TMNa TAP wn  TWPD oTtHocar «
nepcnekTUBHbIM Npubopam?

3agaya 5

[MocTpouTb rpadmk 3aBMCUMOCTU YYBCTBUTENLHOCTW pOTOLETEKTOPA
OT ANMUHBbI BOIMHbI ONTNYECKOro nany4eHnd no gaHHbIM Tabn. 5.1. |/|CI'IOJ'Ib3yF|
rpacomk 1 aaHHble Tabn. 5.2(c yvetom W) n 5.3 onpegenutb BenUYMHY
doToTOKA Ha Bbixoge p-i-n dotoamona. [lo rpaduky onpegenuTb
ANMHHOBOMHOBYHO rpaHuLy “yBCTBUTENBLHOCTU (hoToaeTekTopa. Onpeaenntb
MaTepuan ansa n3rotoeneHus npubopa.

Tabnuua 5.1

YyecTtButeneHocTb,A/BT | 0,28 | 0,32 | 0,43 | 0,53 | 0,58 0,65 | 0,73 | 0,64 | 0.1
[nnHa BOMHbI, MKM 0,85 1 1.1 1,2 1,3 1,4 1,5 1,6 | 1,78
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Tabnuua 5.2

MpegnocnegHas ungpa Homepa CTyaeH4eckoro ounerta

MNapametp 0 1 > ] 3 |45 67819

MowHocTb nanyyexus Py 02 | 08 1 15| 2 25| 3 |35]| 4 5
YMHOXWUTb Ha Y, MKBT

Tabnuua 5.3
MpeanocneaHas uudpa Homepa CTyaeH4Yeckoro buneTa
MNapamerp 0 1 2 3 4 5 6 7 8 9

[NuHa BOMHBI, A,

MKM 1,75 1165155143 (131 ] 1,29 | 1,15 0,98 | 0,91 | 0,86

Memoduyeckue ykasaHus K 3adade 5

Ansa pewenna 3agaun Heobxoanmo nayunte 5 pasgen B [17].

[Mpn pelweHnn 3agauym HEOOXOAMMO Y4ecTb COOTHoleHua (5.1), (5.2),
(5.3):
— PH 7] EH €
o T TR (5.1)

i (5.2)

5="To" (53)

roe, Eo — oHeprma dotoHa B 3B, € — 3apsg anekTpoHa; neH —
BHYTPEHHAA KBaHTOBaa adcdekTmBHOCTL hoToamoada; h — nocTtosaHHan
Mnanka (4,1x107"° aB), C — ckopocTb cBeta (3x10% wm/c). MpownsBeneHve
hxC=1,24 aBxmkm. B pacu4é€re MoxHO ncnonb3osatb h =6,626 x10°* [xxc,
HO MPW 3TOM YYecTb 3apsf anekTpoHa 1,6x107°Kn.

E, = hC
¢
I

ANVHHOBOMHOBAA  rpaHMua  YyBCTBUTENbHOCTM  poTomeTekTopa
onpegensaeTca COOTHoWeHveMm (5.4):

1.24 (3B * wmxwu
a, < 12 Ve (5.4)
roe Eg - wvpuHa 3anpelleHHOW  30Hbl  MOMYNpPOBOOHUKOBOIO

maTepuana, 3 KoToporo caenaH oToAMOL.

PekomeHayeTcs npu NOCTPOEHUN rpacgpvka 3aBUCMMOCTM
4YyBCTBUTENbHOCTM hOTOAETEKTOPA OT AMMHbI BOMHbI BbINONHATHL YEpTEX Ha
mMunnumeTposon bymare B macwrtabe 1mm : 0,01mkm 1 1mm : 0,01 A/BT.

anIBeCTVI PUCYHOK, BLIBOObI U OLEHKWX NO pe3ynbTatTaM pac4yeToB.

20




6. POTOMNPUEMHLIE YCTPOUCTBA
ONTUHECKUX CUCTEM NEPEOAYN

U3yyume koHcriekm, y4ebryro numepamypy [1, 2, 4, 17] u omeembme
MUCbMEHHO Ha cnedyruwue 80rpochki:

1. Hem oTnu4yaertcs npsamoe doToneTekTMpoBaHue oT
doToOEeTEKTUPOBAHMSA C Npeobpa3oBaHem?

2. Kakve dyHKUMoHanbHbIe 6NokM BXOAAT B cxemy (hoTonpuemMHoro
yctponctea (Pl1Y) ¢ npambIM eTeKTUpoBaHNEM?

3. Kakve Bnabl npenBapuTenbHbIX yeunutenen npuMeHaTca B ooTo-
NPUEMHbIX YCTPONCTBax?

4. N3 Kakmx 3MNEMEHTOB COCTOMT BxOoAHasa uenb (oTonpuemHoro
YCTPOWCTBA C NPSAMbIM AETEKTUPOBAHNEM?

5. Kak yctpoeHa BxogHad uUenb QOTONPUEMHOrO  YCTPOWCTBA
OETEKTMPOBaAHUSA ¢ npeocbpasoBaHnem?

6. Kak cooTHocATcs mexay cobon anekTpudeckas M ontudeckas
NoONoOChkl “acTtoT nponyckaHus Gry?

7. Hem onpegensietca BennuMHa COOTHOLWEHWS  curHan/wym  Ha
Bbixoge OIy?

8. Yem BbInonHAeTcAa NpoTMBOLLYMOBASA kKoppekuna B OITy?

9. Yem oTnnuaeTca roMOANHHbLIN MPUEMHUK CUrHana oT reTepoaMHHOro
B ®I1Y ¢ npeobpasoBaHnem?

10. Y70 Mcnonb3yetca ANA AeTeKTUPOBAHWA ONTMYECKOro curHana c
chazoBon mogynaumnen?

3apaua 6

Onpegenuts MNONOCY NPOMNYCKaHWA W OTHOLWIEHWEe curHan/wym Aans
dOTONPMEMHOrO YCTPOMUCTBA, cogepxawero uHTerpupytowmn (YY) wvnn
TpaHcumneHaHcHbin (TUY) yeunutens n potogetektop (JIOO nnm p-i-n).

cxogHble gaHHble No BapuaHTaMm npuBedeHbl B Tabn. 6.1 n 6.2 (c
yuetom V).
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Tabnuua 6.1

MpegnocnegHasa uncpa HoMepa CTyaeHYeckoro bunerta

lapametp |y 2 | 3 | 4 | 5 | 6 | 7] 8 |9
Tun [ p-i-n | J1®4 | p-i-n | 114 | p-i-n | NP0 | p-i-n | OO | p-i-n | JIO4
Tun my | TMY | umy | Ty | uy | Ty | uy | TUY | ny | TUY
yeunurens
Rs, KOM 1000 100 1100 110 1200 90 1300 80 1400 70
Cs, n® 1 2 2,5 1,5 3 3,5 0,5 2.3 1,7 0,8
New 04 0,8 0,45 | 0,85 0,5 0,9 0,55 | 0,93 0,6 0,96
M 1 10 1 20 1 30 1 40 1 50
Fu(M) 1 5 1 6 1 7 1 8 1 9
T 280 290 295 300 310 315 320 330 335 340
Du 2 3 25 3,5 4 4.5 5 55 6 6.5
Kyc 1000 100 1100 120 1200 130 1300 150 2000 90
Tabnuua 6.2
MapameTp MocnegHsasa undpa HoMepa cTygeH4Yeckoro buneta
0 1 2 3 4 5 6 7 8 9
Prep, abm -3 0 +1 +2 +3 +4 +5 +6 +8 +10
L

YMHOXUTb 30 35 40 50 55 60 65 70 75 80
Ha ¥, Km

o, Ab/km 0,3 033 | 0,26 | 0,25 | 0,24 | 0,23 | 0,22 | 0,21 0,2 | 0,19

Memodudeckue yka3aHus K 3adave 6

Ana pewenns 3aga4m 6 HeobxoaMMO M3y4uTb pasgen 6 B [17].

Monoca uyactotr ycunenna DY ¢ WY orpaHndeHa nonocow
nponyckaHma BxogHon uenu ®IY n Haxoantcsa n3 cooTHolleHnsa (6.1):

1
AF,, = ———— (6.1)

Hy
27R C,
Monoca wuyactotr ycuneHns OIY ¢ THUY orpaHndeHa nonocoun
NPONYCKaHUA YCUIMUTENS N HAaX0OQMTCA U3 COOTHOWeEHMA (6.2):

< ¥
Ay < 27R,C, (6.2)
dOTOTOK AeTekTopa co3gaeTcs nagarlen ONTUHECKON MOLLHOCTbH U
3aBucuT OT Tuna poTtopgeTekTopa. BenunumHa cpoTtoTOKa BbIMMCNAETCA U3
cooTHoweHun (6.3) n (6.4), kyoa HeobxoAMMO NOACTaBUTb 3HAYEHME
MOLWHOCTN Prep 1 Prp. [N 3TOro ypoBEHb MOLLHOCTU HY)XKHO NMEpeBecTy B
MOLLIHOCTb NOMNb3YySCb NOHATUEM «abCONTHONO YPOBHSA MO MOLLIHOCTUY.
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en . M
oototok 1o = P hf (6.3)

Mowocte Pry = Ppep 10 e (6.4)

roe h — noctogHHaa [MnaHka, f — nNMHenHas 4acToTa ONTUYECKOro
curHana ans ONuHbl BONHbI M3 3agadn Ne5, e — 3apsag anekTpoHa, neH -
BHYTPEHHAA KBaHTOBaA 3PPeKkTMBHOCTbL, M — KO3I(PUUNEHT YMHOXEHUS
JI®Ll, Pnp — MOWHOCTL cuUrHana Ha npueme, Pnep — MOWHOCTb curHana Ha
nepenade, o - KMnoMmeTpuueckoe 3aTtyxaHue kabensa, L — anuHa kabenbHon
nmHumM ¢ ydetom Y. [na BbIMUCNEHMSA OCHOBHbLIX LwWymoB PI1Y, a 3T1o

KBAHTOBbIA M TEMNSIOBOW  LUYMbl, HeobXoaMMO  BOCMNONb30BATLCA
COOTHOLLEHNAMM (6.5) 1 (6.6):
. 2
P . =2eM Iq]AFFm(M), (6.5)
AKT AFD _
Puw= — o2, (6.6)

3

roe K = 1,38 x 10 —23 [x/k — noctosiHHas Bbonbumana, AF nonoca
vyactoT Y nnmn TUY (no BapnaHTy U3 COOTHOWEHWI 6.1 nnun 6.2).

OTHOLWeEHne curHan/lym BblYMCNSAETCA U3 COOTHOLEHNS (6.7):

C _ Iy
Sy e (6.7)

oT.

Ona npenctaBneHns cootHoweHnns C/W B norapudpmmyeckom
MacwTtabe Heobxoanmo onpegenutb 20lg(c/Ww) v npeacTaBuTb pesynbTaT B
[AB].

NMpuBecT™M NUCbLMEHHO BbLIBOAbI M OLEHKUM MO pe3ynbTartam
pacuyeToB.
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7. ONTUYECKUE YCUTIUTEIIN
AnA ONTUYECKUX CUCTEM MNEPEOAYA

M3yqume koHcrniekm, y4debHyro numepamypy [4, 6, 7, 15, 17] u
omeembme MUCbMEHHO Ha credyrouiue 80rpochkl:

1. Ha kaknx pu3n4ecknx ABrneHnax OCHOBaHbI ONTUYECKME YCUNUTENN?

2. Kakne Tunbl ycunutenem Moryt MpUMEHATbLCA B ONMTUH4ECKUX
cuctemax nepenavin?

3. Kak ycTpoeHbl ¥“ [OenCTBYIKOT MNOMyNpPOBOOHUMKOBbIE ONTUYECKUE
ycunurtenun?

4. N3 kakmx YCTPOMUCTB COCTOAT W KakK [OENCTBYKT BOJOKOHHbIE
YyCUINTENWN Ha OCHOBE paccesdaHnsa PamaHa?

5. Kak ycTpoeHbl 1 OeNCTBYIOT YCUNMUTENN Ha NMPUMECHOM BOMOKHE (Ha
npumepe Ert)?

6. Kaknmum xapaktepuctmkaMmy onnucbiBaldT ONTUYECKNE YyCUnmntenm?

7. B Kakmx u4acTaAX ONTMYECKMX CcUcTeM  nepedadn  MoryT
MCNONbL30BATLCA YCUNUTENN?

8. Kakue Lymbl 1 UCKaXEHWUSA MMEKT MECTO B ONMTUYECKUX YCUNUTENAX?

9. Kakne peanbHble KO3(pnumeHTbl ycuneHmsa obecnedmBarT
NOMYyNPOBOAHUKOBbBIE M BOMOKOHHbIE ONTUYECKME yCUnuTenn?

10.B yem npenmyLLecTBO paMaHOBCKUX ONTUYECKUX YCUnuTenemn?
3apava 7

Onpenenuts  AnWHY B3auMoAencTBMa L n3nyyYeHMa Hakadkm B
pPamMaHOBCKOM YyCuUnuTene, npu KoTopoWn KO3(MUUMEHT pacnpeneneHHoro
ycunenuss G= (no BapwaHTy T1abn. 7.1), npM COOTBETCTBYHOLLENA MOLLHOCTM
Hakaykn P, (c ywétom W), nnowagn mogoBoro nsatHa A 1M pamMaHOBCKOM
koappurumeHTe ycunenma matepuana g (tabn.7.2).

Tabnuua 7.1

MNMpennocnegHas undgpa Homepa cTyaen4veckoro bunerta

MNapamet
P P 0 1 2 3 4 5 6 7 8 9

PH YMHOXUTb Ha 1 15 2 25 3 3.5 4 4.5 5 5,5

W Bt
A, MKM? 30 | 35 40 45 50 55 60 65 70 80
G, ab 12 3 4 5 6 7 8 9 10 11
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Tabnuua 7.2

MpegnocnegHas ungpa Homepa cTygeHvyeckoro bunerta
Mapamerp 0 1] 2 | 3] 4 |[5] 6 |7 8 9
g, 10" m/BT 7,5 7 164 |6 | 555 45 | 4 | 3,5 3

Memoduueckue yka3aHus K 3adaye 7

1) PacuéTt nponaeecTtun, UICNOnb3ys COOTHoLeHue (7.1).

Ycunenne Bcnegcteve BKP 3aBMcnMT OT WMHTEHCMBHOCTU (paBHOW
MOLLHOCTU Hakauykn P,, OeneHHoM Ha nnowagb MOOOBOro nATHa A), OANUHLI
B3aMMOLAENCTBUSA L BOMHbI HaKkauyky M CUrHanbHOW BOMHbI U KO3(hpmmeHTa
yCuUneHusa g:

Gy zcxp[—‘ﬂ‘L J (7.1)

2) 3HadveHnune G (B ob) npeobpas3oBaTth B 3Ha4eHME B pasax

G, =10 "¢ (7.2)

3) 3HaueHne A NpeacTaBuTb B pasMepHOCTU KMZ, Hanpumep, A=50MKM?
nnm 50x1017km2.

4) 3HauyeHne g npeacTaBnUTb B pasMepHOCTH KM/BT, Hanpumep, g=7x10"
7 km/BT.

5) PaBeHcTBa (7.1) nobuntbca vyepes pag ntepauunin.
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8. IMHENHLIE TPAKTbI ONTUYECKUX CUCTEM NEPEOAYM

U3yuume koHcriekm, y4yebHyro numepamypy [2, 3, 4, 5, 7, 8, 9, 14,
17,19] u omgembme NUCbMEHHO Ha crnedyrwue 80npPOoChI:

1. Kakvne pa3HOBMOHOCTM IUHEWHbIX TPakTOB  CYLIECTBYHT B
ONTUYECKNX CUCTEMAxX nepenavn?

2. Yem orpaHuyeHbl BO3MOXHOCTM WCMONb3OBaHWUA aTMOCMERHbIX
OMTUYECKNX NUHENHbIX TPAKTOB?

3. Kakve pasnuuma uMerT OOHOBOSMHOBbIE OMTUYECKUE TUHENHbIEe
TpakTbl BOCI1?

4. Kakve pasnuuma UMMerT MHOMOBOMMHOBblE (MHOrOKaHarbHbIE)
onTnyeckune nuHenHole TpakTel BOCM-WDM?

5. Kakne doyHKUNKM BbINONHAET TRAHCNOHAEP?

6. Yem otnmuatotcs ceTkn yactoT m BonH DWDM 1 CWDM?

7. Kakve TpeboBaHMA NpeabaBnawTcs K NMHenHbIM kogam BOCI?
8. Yem otnuuarTtca hopmatsl RZ n NRZ B nuHenHbix kopax BOCT?
9. Yem otnnyaroTca koabl 1B2B oT kogoB mBnB?

10. B 4eMm cylHOCTb CKPeMOBNMPOBaHHbIX NUHENHbIX KOAOB?

11. B uem cyuwHocTb koahdpuumeHta butobix owndok BER nnn Kow?
12. C kakon uenbto HopmupyoT BER?

13. Kakne yctponctea nuHenHoro Tpakta BOCIT cnocobeteyoT
yBennyeHmio BER?

14. Yem onpepensercsa AnvHa pereHepaumoHHoro ydactka BOCI?

15. Kakne ycTtponctea MOryT BXOOWTb B COCTaB NUHEMHOro TpakTa
mMHorosonHosown BOCT?

16. OT kakmx dbaktopoB 3aBucut BenuuimHa OSNR B onTnyeckom
kaHane BOCI1T-WDM?

17. YUTO nognexmt pacyety unu OQueHKe Mpu  NPOEeKTUPOBaHUN
CNOXHbIX NMHEeNHbIX TpakToB BOCI-WDM?

18. C kakomn uenbto B BOCI1 ncnonbadyetca oueHka Q-cbaktopa?
19. C kakon uenbto B BOCIT ucnonbayetca FEC?

20. Kakve pa3HOBUOHOCTU OMNTUYECKNX WHTEP(ENCOB OTHOCAT K
CTaHOapTHbLIM?

21. Y10 HOpMMpYEeTCSH B OOAHOBOSTHOBbLIX M MHOTOBOIMHOBbIX ONTUYECKUX
nHTepcpencax?
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3apava 8.1

Mcnonbaysa npunoxeHna 1 ans ontuyecknx MHTepdgencos annaparypsbl
SDH, onpepgeneHHbix pekomeHgaumamm MC3-T G.957 n G.691, onpenenntb
no BapmaHTy (Tabn.8.1 n 8.2 ¢ yuetom W) npeaenbHyro AanbHOCTbL Nepegaydn
No ABYM TunaMm BOMNOKOH 6e3 MNpOMEXyTOUHbIX pPereHepaTopoB, HO C
BO3MOXHbIM MCMONb30BaHMEM OMTUYECKUX ycunuTenen. Tawke onpegennutb
MWHUManbHOE PacCToAHNEe MexXay ONTUYECKMM NnepenaTymMkom M ONTUYECKMM
NPUEMHMKOM  3a0aHHOro UWHTeppenca [na  UCKMNKYEHUs  MNeperpysku
NPUEMHMKA.

Tabnuua 8.1

MNMpeanocnegHasa uncpa Homepa CTyaeH4Yeckoro dbunerta
MapameTp

0 1 2 3 4 5 6 7 8 9

WHutephenc | L4.2 | V4.2 | L16.2 | U16.2 | L64.2a | L64.2¢c | L64.3 | V64.2a | V64.3 | L1.3FP

CtpoutenbHas

AnnHa kabensa

YMHOXUTb HA
Y. Kkm

2 2,5 3 3,5 4 4,5 5 5,5 6 6,5

3aTyxaHue Ha
CTbike anuH, | 0,05 | 0,04 | 0,03 | 0,06 0,07 0,08 0,02 0,04 0,05 0,1
Is, ab

3aTyxaHue Ha
pPas3bEeMHOM 0,65| 0,6 0,1 0,3 0,25 0,2 0,15 0,4 0,5 0,35
CTbIKe, |c, Ab

Tabnuua 8.2
lMocnegHaa undpa Homepa cTyaeHveckoro bunerta
MNapameTp—, i > 3 ) 5 6 7 8 9
vin 1 650 | Gese | G52 | G652 | G652 | G652 | G652 | G.652 | G.652 | G.652
BONOKHAa 1
Oc,AB/KM 0,19 0,2 0,21 22 0,23 0,24 0,25 0,26 0,27 0,28
Oxp, 15,5 15,6 15,7 15,8 15,9 16,0 16,1 16,2 16,3 16,4
NC/HMX KM
Tun G.655|G.655| G.655| G.655 | G.655 | G.655 | G.B55 | G.B55 | G. 655 | G. 655
BOJIOKHA 2
Oc,AB/KM 0,2 0,21 0,22 0,23 0,24 0,25 0,2 0,21 0,22 0,23
Oxp, 7,6 7.7 7.8 7,9 8,0 8,1 8,2 8,3 8.4 8,5
MC/HMX KM

Tun BonokHa 1 nmeeT KoapPULMEHT Tnup=0,02nc/\KM.
Tvn BonokHa 2 UMeeT Ko3MULMEHT Crwy=0,04nc/ kM.
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Memoduyueckue ykazaHus K 3adadye 8.1

1) Ona pewernsa 3agayn Heobxo4MMO BHUMATENbHO U3Y4MTb pas3gen
8.5 B [17].

2) MakcnmanbHoe U MUHUManbHOE pPacCcTosHMe nepefaydm C TOUKM
3PEHNSA IHEPreTMHeCcKOoro noTeHunana onpegennutb M3 COooTHoweHnsa (8.1)
(pekomMeHayeTCcsa NpeaBapuTEeNbHO PacCMOTPETb NPUMER pacyeTa B pasaene
8.5[17]).

< P, —P,—P,— M, — (N-1)xIs — Nexlc

o + o
C m

L (8.1)

py

K

roe Ps — ypOBEeHb MOLLHOCTW curHana nepegaTtymka B TOYKe CTbika S
(abm), Pr —ypOBEHb MOLLHOCTM cUrHana Ha BXOAEe NPUEeMHMKA B TOYKE CTbiKa
R (obwm), onpegenernbin ans 3agaHHoro Kow; Pp — MowHOCTb Aucnep-
CMOHHbIX MOTEPb UMM MakcMMmanbHbIA WTpad 3a ANCNEPCUOHHbIE MNOTEPU
(oB); Me — sHepreTnueckun 3anac Ha ctapenne obopyaoBaHua (ob); N —
YMCNO CTpouTenbHbIX ANWH kabens; |ls — noTepyn 3HeprMm Ha CTblkax
cTponTenbHbiX aAnuH (Ab); Nc — 4MCno pa3beMHbIX COEANHEHUN MeXOy
Toukamn S n R; Ic — noTepn saHeprum Ha pasbeMHOM coeanHeHun (Ab); ac —
koadhhnumeHT 3aTyxaHua kabena (ab/kM); a m — 3anac Ha noBpexaeHus
kabens (nb/km).

Heobxoaumo paccuymtatb paccTtosHMe Anst ABYX TWUMNOB  BOMOKOH.
YuecTb, YTO 4YMCNO pas3bEMHbIX coeanHeHnn coctaBnsieT Ng= 4, a 4mcno
CBapHbIX CTbIkOB N 3aBMUCUT OT CTPOUTENbHbLIX AMNNH.

3) 3HaueHune 3anaca Ha ctapeHue obopygosaHus M. onpegenaetcs n3
OaHHbIX NepefaTtynka HTepdenca Kak pasHOoCTb MeXxay MakCUManbHbIM W
MWUHUManNbHbLIM YPOBHEM MOLLUHOCTK nepepadun. [loTepn Ha noBpexaeHune
kabensa dm cuutaTth 0,0506/km

4) [Ona OueHKn MUHUManbHOW [OMNWHbI  y4YacTka pereHepaunu
HeobxoaMMO Bbl4ECTb M3 MakCMManbHOrO0 YPOBHS MOLLHOCTU nepefayn
MakCcMMarbHbl YPOBEHb MOLLUHOCTU, OOMYCTUMbIA Ha BXO4e NPUEMHUKA
(MUHMManbHLIV YPOBEHb Meperpy3kn). MNony4eHHy pas3HOCTb NOAENUTb Ha
KMNOMeTpUYecKoe 3aTyxaHue Kabens.

5) Ona oueHkn makcmmarnbHOMW OanbHOCTU Nepefaym C TOYKU 3peHus
OVNCMNEPCUOHHbLIX  WCKaXKEHWW  3a  CYeT  XpoMaTuyeckow  OUcrnepcun
HeobxoauMo pasfgenuTb 40ONYyCTUMOE 3HadYeHwe Aucnepcun Ans 3a4aHHoro
nHTEpenca Ha 3HaYeHne Oxp. [lonyyeHHble peldynbTaTbl ANA ABYX TUMNOB
BOJIOKOH CpaBHUTb. PaccumTtarb Ha nony4eHHoM paccTosaHum 3HadeHne MNMLI.
OnpegenuTb B NPOUEHTHOM cooTHoweHun Bknag MM B COBOKYMHyH
ancnepcuo (pekoMeHayeTcsa UCNonb3oBaTh COOTHoWeHMA 8.14, 8.15 B [17])
Npuv LWMPUHE CNeKTpansHOW NMHUKM nepegatynkalHm.
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3apava 8.2

[na 3apaHHoOro konudectBa ontudecknx kaHanoB B BOCIT-WDM wu
OSNR (1abn.8.3) kaxgoro kaHana onpeaennuTb MUHUManbHbLIN OONYCTUMbINA
YPOBEHb Nepeaaym OAHOro KaHana v MakcumanbHbIi A0ONYCTUMbIA YPOBEHb
BCEX KaHAlOB B CTEK/OBOJSIOKHE MPW MCMOSMb30BAHMM Ha MPOMEXYTOUYHbIX
ctaHuuax Mye — apbueBbix ycunutenen ¢ ycunennem A un ¢ koadppmuneHtom
wyma NF(tabn.8.4). Ona ckopocten nepegadnm UMGPPOBbLIX O8HHbIX B
dopmate NRZ 2,5I6ut/c n 10I6ut/c cuntaTtb WYM CNOHTAHHOW 3MUCCUN -
5806 n -560b coOTBETCTBEHHO.

Tabnnua 8.3

lMpeanocnegHsasa uncbpa Homepa cTygeH4eckoro bunerta

MNapameTp 0] 1] 21 3| 45 6] 7 | 8 9
Yucno ontn4ecknx
KaHanoB 1 CKOPOCTb 4 6 8 10 12 14 | 16 | 18 20 24
nepeaaqun B KaXkaom, 25110 | 25 10 2,5 10 |25 10 2,5 10
ut/c
OSNR, ab 20| 21| 22 23 24 25 |26 |245|235| 21,5
Tabnuua 8.4
Mocnearas untpa Homepa cTyaeH4veckoro 6uneta
MapameTp 0] 1 | 213] 4 [5] 6 7 8 9
Yucno
ONTUYECKNX 4 5 6 7 8 9 10 11 12 3
yeunmtenem Myc
Koahpmumnent
ycuneHna Annoc | 33 | 28 | 27 | 26 25 24 23 22 21 36
10Ilg¥, ob
Koatppuunent 1 g | 25 | 7 | g5| 6 |55| 5 5 5 8.3
wyma NF, ab

Memoduyueckue ykazaHus k 3adade 8.2

Ans peweHuns 3agayun Heobxoammo nlyunTb pasgen 8.7 B [17].

Ana onpegeneHns  YpOBHA  MOLLHOCTM B ONTMYECKOM  KaHane
NCMONb30BaTb COOTHOLLEHNE (8.2)

OSNR=P:— as — NF — 10lgMyc + 58ab, (8.2)

roe Pon — MMHMManNbHbIA OONYCTUMbIA YPOBEHb MOLLHOCTM cuUrHana B
OOHOM KaHane, as — ycuneHme ontudeckoro ycunutens ¢ ydyétom W, NF-
koacppmumeHt wyma ycunutens (ona EDFA 5-6aB), 3nauenve 5846
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npeactaBnsgeT cobor ONTUYECKMA KBAHTOBbIA LIYM B MOMOCE KaHana Ha
BXOAe ycunutens Ans CKOpocTu nepegavmn Ao 2,5out/c (Af=2,51Twy), T.e.

- 5806 = 10Ig(hxfxAf). (8.3)

MuHUManbHbIN YPOBEHb MOLLHOCTX Ha BXO4E yCunuTens Ans O4HOro
KaHana onpegenseTcsa cooTHoweHnem (8.4).

Peh min=OSNR + as + NF + 10IgM,; — 5815. (8.4)

[Ana onpegeneHuss MakcMManbHOro  YPOBHS  MOLLUHOCTM  BCEX
ONTMYECKNX KaHanoB NCMNOMb30BaTh COOTHOLWEHME (8.5).

Pch max = Pmax — 10IgN, ob (8.5)
roe Pmax — MakcMmanbHblA  OOMNYCTMMbIA  YPOBEHb Mepefayn B
CTEKINOBOSIOKHE, OrpaHWNYeHHbIn HenvHenHbiMn adpektammn, N — uducno

onTMyecknx kaHanoB. Bo Bcex BapuaHTax cumTaTtb, YTO WCMNONb3YEeTCH
CTEKNOBOMOKHO cTaHgapta G.652, B KOTOPOM [OONYCTUMbIA  YPOBEHb
MOLLIHOCTM He [omkeH npeBbiwaTtb +17abm. CpaBHUTb 3TO 3HaueHWe ¢
MakCuMarnbHbIM YPOBHEM MOLWLHOCTM, MOoMy4aembim B pacuyete. Cumtatb
paBHbIMY MUHUMATbHbLIA N MaKCUMarbHbIV YPOBHN MOLLHOCTM B KaHane.

NpuBecTM NUCbMEHHO BbLIBOAbLI WU OUEHKW NO pe3yfibTaTam
pacuyeToB.
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9. ONTUYECKME KOMMNOHEHTLI ANnA CACTEM NEPEOAYA
U ONMTUYECKUX CETEN

3yuume koHcniekm, ydebHyro numepamypy [1, 2, 3, 4, 7, 17] u
omeembme fUCbMEHHO Ha criedyrouue 8onpochkl.

1. Kakne Pa3HoOBMOHOCTM MNMAaCCUBHbIX KOMMOHEHTOB TMPUMEHAKTCA B
COCTaBe ONTMYECKMX CUCTEM nepenayn?

2. Kakue BUAbI ONTUYECKMX BOMHOBbIX MYNbTUNNEKCOPOB
obecneunBardT MakCUManbHOE YNCNO 00beANHAEMbIX BOMH?

3. Kakum obpazom MOXeT OCYLLECTBNATLCA BOINMHOBOE
AEeMynbTUNMEKCMpOoBaHue (pasgerneHne onTu4ecknx BOomH)?

4. Kakve BuUAbl ONTUYECKUX KOMMYTAUWOHHbLIX YCTRPOWCTB MOryT
MCNONb3OBATLCA B COCTaBE ONTUYECKMX CUCTEM nepeaadn, KPOCCOBbIX
KOMMYTaTOpPOB 1 MapLUpPyTU3aTOPOB?

5. Kakve n3 ontn4ecknx KOMMyTaTOpPOB XapakKTepu3ytTCH HauUBbICLLUNM
BbICTPOAENCTBUEM?

6. Kak ycTpoeH n gencrsyeT OnTUYeCKUN BEHTUMNb?

7. [pe nNpUMEHATCA ONTUYECKME BEHTUNIM B COCTaBE CUCTEM
nepepa4n?

8. Kakve (pyHKUMM BbINOMHAKT ONTUYEcKne (punbTpbl U KOHBEPTOPSI
BOITH?

9. Kakoe HasHauyeHne VMeKwT OonTUYeCcKue  pas3BeTBUTENN U
aTTeHaTopbl?

10.4YT10 npeacrtaBnawT cobon ontuueckne mynbtunnekcopbl OADM w
ROADM?

3apaua 9

Onpegennutb YMCNO ONTUYECKUX KaHamnoB Ha KaXAOW M3 ONTUYECKUX
CeKUMr MyInbTUMNNEKCUPOBAHNA B LIEMNOYKe, COCTOALEN N3 2-X TEPMUHATbHbIX
WDM mynbTunnekcopos 1 X (4Mcrno no BapuanTy 1abn.9.1) npoMexyToUHbIX
ontuyecknx MynbTunnekcopos Tuna ROADM. BHyTpn Kaxgon napbl
ONTUYECKMX MYMbTUNIIEKCOPOB OPraHn3oBaHo Y (4MCNo NO  BapuaHTty
Tabn.9.2) ontnyecknx kaHanos. Onpegenntb MO AaHHbIM MPUNOXKEHUA WU
NPUBECTU XapaKTepUCTUKN uHTepdpenca OOHOro ONTUHYEecKoro kKaHana (no
BapuaHTy Tabn.9.1).
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Tabnuua 9.1

MpegnocnegHsas undgpa Homepa cTyaeH4eckoro bunerta
MapameTp
1 2 3 4 5 6 7 8 9
Yucno mynsTunnekcopos | 2 | 3 | 4 5 6 7 8 9 10 11
ROADM, X
YCRoBHbIN HOMEP 0] 1 2 3 4 5 6 7 8 9

Kaxxgomy YCINOBHOMY HOMepy COOTBETCTBYET nHTEpenc
(npynoxeHune 3):

0 — DN100S-1D2(c); 1 — DN100S-1D3(L); 2 - DN100S-1D5(c); 3 -
DN100S-1D2(c)F: 4 - DN100S-1D3(L)F: 5 - DN100S-1D5(c)F; 6 - DW100S-
1D2(c)F: 7 - DW100S-1D3(c)F: 8 - DW100S-1D5(c)F: 9 - DW100L-1D5(c)F.

Tabnvuya 9.2

MNocnefHas umpa HoMepa CTyaeHYeckoro bunera

Mapametp Q [1]2[3]4[5]6 7] 8] 9

YMcno KaHanoB BHYTPWU Kaxxaon o 3 4ls5l6l7| 819l 10 11
napbl MynbTUNNEKCOPOB Y

Memoduueckue yka3aHus kK 3a0adye 9

1) Mpadnueckn n3obpasnTb 3agaHHOE YMCNO MyNbTUMNIEKCOPOB, T.e. 2
TepMmuHanbHbix n X Tuna ROADM, BknwueHHbIX B uenouky. [lapebl
MYIbTUMNMNEKCOPOB ONPEaEnsTCa MO MNPUHUMNY  «KaKObIN € KaXObIM»
CcBA3aHbl Y KaHanamu. Hanpumep, B uenoyke n3d 2-x TepMUHanbHbIX N 2-X
NPOMEXYTOUHbIX MynbTMNNEKcopoB byaeT 6 nap.

2) MNpadmueckn otobpa3nTb B KaKoon nape MynbTUNNEKCOPOB (B TOM
yncne W TepMuHanbHbIX) Tpebyemoe no BapuaHTy “MUCNo  ONTUYECKMX
KaHanos.

3) OnpegennTb Ha KaXgon CEKUMN MyNbTUNMEKCUPOBAHUA, T.€. Mexay
coCedHMMK MYNbTUNNEKCOPaMM 0DLLYH EMKOCTb ONTUYECKNX KaHarnoB.

4) T[lonb3ysacb AaHHbIMKW  OpUNoXeHna 3 OBBACHUTb  CMbICH
obo3HaveHnn WHTepdencoB No BapuaHTy. [Mpn 3TOM B BbIBOAAX HYKHO
OTBETUTb HA BOMPOC — YEM OTNN4arTCA NHTepgenco?

anBeCTM NMUCbMEHHO BbIBOAblI WM OLUEHKM nNO pe3ynbTataM
Bbl4ep4ynBaHUA CXeMbl U pac4yeToOB.
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10. BONTIOKOHHO-OMNTUYECKME CUNCTEMbI
C CONMMTOHHOM NEPEOAYEN U HAHO®OTOHHBLIE TEXHONOI NN

U3yuume KoHcriekm, yuyebHyro numepamypy [10, 11, 17] u omeembme
MUCbMEHHO Ha criedyroujue 80rpochk!:

1. YT0 npeactaBnsaeT cobom ONTUHECKNIA CONTUTOH?

2. lloueMmy B CTEKNOBOMNOKHE MOXeT 0bpadoBaTbCs ONTUHECKUN
COMUTOH?

3. llo4emy CONUTOH COXpaHAET CBOK POPMY MpPWU pacnpoCcTpaHeHuu no
ONTWUYECKOW NNUHUM Ha BONbLUNE PACCTOAHNA?

4. Kakyto  AnNMTEnbHOCTb UMEEeT  ONTUHYECKUMN CONUTOH B
CTEKNOBOIOKHE?

5. Kak [OmkHbl COOTHOCUTBCA AONUTENBbHOCTbL COMUTOHa U Nepuos
cnegoBaHMsA CONMUTOHOB?

6. Kakue yctponctBa OOMKHbI BXOOUTL B COCTaB CONIUTOHHOW CUCTEMBbI
nepega4n?

7. Kakum  obpaszom  umMnynbCbl  WMHOPMALMOHHOIO  cuUrHana
Npeobpa3yTcs B CONUTOHbI?

8. Kakum o06pa3oM CONMUTOHbI NpecbpasywTcss B MMMYMbChbI
MHPOPMALMOHHOIO curHana?

9. Tloyemy CONMMTOHBLI NMPU PacnpoCTPaHeHU No CTEKNOBOSIOKHY MOTYT
0KasaTbCs HeYCTOM4YMBLIMU U "paccbinatbca™?

10.Kakne ckopocTtn nepegaym MoryT ObiTb peann3oBaHbl C MOMOLLbIO
CONMUTOHOB?

11. Y10 NpeacTaBnsaT cOb0MN (POTOHHbIE KPUCTaNNbI?

12. Toe MOXHO uncnonb3oBaThb (POTOHHbIE KpUCTannbl B COCTaBe
BOCI1?

13. Kakune TexHonormm Ha3biBarOT HAHOOTOHHLIMWN?
14. Kakve HaHOMOTOHHbIE KOMMOHEHTbI MOXHO NpMeHnTb B BOCT1?
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3AKNKYEHUE

Ontudeckune cuctembl nepegaun (OCI), noseuBlMeca B Havane 60-x
rogoe 20 Beka, MPOLWM HECKOMNbKO MPUHUMAMANbHBbIX 3TAarnoB Pa3BuUTUS U
CeroaHsi npeacTaBnsaT cobol OCHOBHYH Dasdy pas3BMTMS BCEX MPOBOAHbLIX
TenekommyHukauun. OCIT NpMMeHsTCS Ha BCex yvacTkax ceTen CBA3M:
MarncTpanbHble W BHYTPM3OHOBbLIE  TPAHCMOPTHbIE  CEeTW, MECTHbIe
TPAHCMNOPTHLIE CEeTM W CeTM AocTyna BAAOTb A0  TEePMWUHArnoB
nonb3oBaTenen — BCWAOY 3aHANM  OHW  CBOM  no3vumm  Bnarogaps
LLUMPOKOMOSOCHOCTU N MOMEXOYCTOMYMBOCTU. TexHukon cBaA3n 21 Beka
CYMTAT  MOMHOCTbLK  ONTUYEeCKMe CeTW, B  KOTOPbIX  MNPOLECCH
npeobpasoBaHus, nepeaadm M KOMMyTauuu cUrHanos OyayT NpoucxoauTb
MCKMOYNTENBHO B ONTUYECKOM OUana3oHe 4acToT.

B pamkax HeBonbworo y4ebHOro kypca HeT BO3MOXHOCTW pPacKpbITh
BCE CTOPOHbI OMTUYECKOW CBA3WM, B TOM YMCNE, BOMPOCHI CTPOUTENLCTBA W
TexHnueckom akcnnyatauum pasnuyHbix OCIT (HazeMHbIX, NoABOAHbLIX, C
NoABECHbIMU KabensMm 1 MHOrOBOMHOBOM nepefadn n T.4.). Tomy, KTO
byneT nHTepecoBaTbCHd Npobnemammn ONTUYEeCKOM CBA3M B aTtMocdepe 1 no
ONTUYECKMM BOJSIOKOHHbLIM TIMHUSAM PEKOMEHOYeTCs AOCTAaTOYHO OOLUMPHBIN,
XOTA W [arneko He WCYepnblBarLMM CNUCOK nuTepaTypbl pas3HbiX neT
n3pgaHms. MoxxHo He COMHeBaTbCA, YTO Byayulee LWMPOKOMNONOCHbIX CETEN 3a
ONTMYECKOM CBA3bK C CYLWECTBYKLWNMN N NEPCNEKTUBHBIMU PELUEHUAMN,
KOTOpble yxe 0bCy>kaatTcs B Hay4HbIX N30aHUSX.
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NMPUIIOKEHWE 1. XAPAKTEPUCTUKA
ONTUYECKUX MHTEP®EWUCOB SDH

Tabnuua M1.1. Xapakrepuctnkm STM-1

XapakTepuUCTUKA EavHunua 3Ha4eHne
LUncposon curHan, STM-1,
CKOPOCTb Nepegayn, Kout/c 155 520,
NUHENHOE KOAMPOBaHWE ckpembnupoBarHbii NRZ
MpuknagHomn koa, I-1 S-1.1 S1.2
Pabouuin gnana3oH BOMH HM 1260-1360 | 1261- | 1430- | 1430-

1360 | 1576 | 1580

MepenaTymk B ONOPHOM TOUKe S
Twvn nctoyHmka FP  LED FP | FP DFB
CnekTpanbHble XapakTepucTUKN:
— MakcumanbHoe CK3 wupuHbl (AA) HM 40 7.7 |25 -
— MakCumanbHas W1prHa Ha ypoBHEe
-20 ob HM 80 - - 1
— MUHUManNbHbIM KOhPULMEHT
nogasneHnss 6GOKOBON MOAbI nb - - - - 30
CpegHsast BBOAUMasi MOLHOCTb:
— MakcuManbHas aBMm -8 -8 -8
— MUHMManbHas aBMm 15 -15 -15
MuH. koachchuumeHT rawerna (EX) ab 8,2 8,2 8,2
OnTryecknn TpakT mexay S n R
[wnana3oH ocnabnexHuns ab 0-7 0-12 0-12
Makc. gucnepcus Nc/HM 18 25 96 296 H/O
MuHuManbHble ONTUYeCcKue
BO3BpaTHbIE NOTEPU HA KabenbHOM
y4dacTke B S, BKovas niobble nb H/O H/O H/O
COeAUHUTENN
Makc. guckpeTHas oTpaxKaTenbHasa ab H/O H/O H/O
cnocoBHoCTL Mexay S u R
NMpuwemHuk B onopHoun To4ke R
MuHuManeHas 4yBCTBUTENBHOCTL aAbm -23 -28 -28
MuHuManeHasa neperpyaka aAbm -8 -8 -8
MakcumanbHbIn WTpadg onTU4EeCcKoro
TpakTa Ab 1 1 1
MakcumanesHas oTpaxaTtenbHas
CNOCOBHOCTL, U3MepeHHas B R ab H/O H/O H/O

Cokpawenus: CK3, cpegHaa kBagpaTtndeckasa 3aBncumocTtb; H/O, He onpeaeneHo;
NRZ, non return to zero — 6e3 Bo3BpalleHusa k Hymwo; FP, Fabry-Perot — ®abpu-lepo
(KOHCTpYKUMA nonynpoeoaHnkoBoro nasepa); LED, light-emitting diode — ceeToanoa; DFB,
distributed feedback — pacnpeaenénHas obpaTHas cBa3b. KoathduuneHT rawenns (EX)
onpegensaoT kak: EX 10 Log (A/B) 10, rae A — cpegHnin ypoBeHb ONTUYECKON MOLLUHOCTUN B
LeHTpe normyeckon «1», a B — cpegHuMid ypoBEHb OMNTUYECKOM MOLLHOCTM B LIEHTpE
norndeckoro «0». ObwenpuHATLI cnegylwme yCrnoBua 4nsa YPOBHEN ONTUYECKOW NOTUKNA:
— U3NYy4YEeHNE CBETA — NOrvyecKkad eanHnLa «1»;
— OTCYTCTBME M3NYYEHUA — NOTMYECKUIN HYIb «O».
Makc. — makcumanbHoe. MUH. — MUHUManNbHOE.
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Tabnuua 11.2. XapakTepmncTuku STM-1

XapakTepuCTUKn EavHnua 3HayeHne

Linthposon curHan, STM-1,
CKOPOCTb Nepegayn, Kbut/c 155 520,
NMHENHoe KognpoBaHme ckpembnuposaHHbin NRZ
MpuknagHon ko L-1.1 L-1.2 L-1.3
PaGo4unin guana3oH BOIH HM 1263-1360 | 1480- 1534- 1480-

1580 1566/ 1580

1523-
1577

MepegaTynk B ONOPHON TOUKe S
Twvn NCToYHMKa FP DFB | DFB | FP DFB
CnekTpanbHble XapakTepUCTUKN: 3 - 3/2,5 -
— makcumaneHoe CK3 wupuHbl (AA) HM - - 1
— MakCumanbHas WMpUHA Ha YPOBHE
-20 b HM - 1 1
— MUHUManbHbIN KO3thhuneHT
nogaeneHns 60KOBOW MOAbl ob - 30 30 - 30
CpeaHsas BBoAMMaA MOLWHOCTb:
— MakcuMmarnbHas abm 0 0 0
— MUHUMAIbHaA abm 5 -5 -5
MwH. koachhbnumeHT raweHnsa (EX) ab 10 10 10
OnTuyeckumn TpakT mexay S n R
[nana3oH ocnabnexHuns ab 10-28 10-28 10-28
Makcum. gucnepcus Nc/HM 246 H/O H/O | 246/296 H/O
MyHMManbHblIE ONTUYECKWE
BO3BpaTHbLIE NOTEPU HA KabenbHOM
y4acTke B S, BKNKOYaa COSANHNTENN Ab H/O 20 H/O
MakcumaneHan UCKPeTHan oTpaxa.-
TenbHaa cnocobHocTb Mexay S 1 R Ab H/O 25 H/O
MpuemHuk B onopHoun Touke R
MuHvManbHas 4yBCTBUTENBHOCTb Abm -34 -34 -34
MwHuManeHasa neperpyaka nbwm -10 -10 -10
MakcumanbHbli WTpad onTUYEeCKoro
TpakTa nb 1 1 1
MakcumanbHaa oTpaxaTtenbHas
cnocoBbHOCTb, M3aMepeHHasa B R Ab H/O -25 H/O
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Tabnuua I11.3. Xapaktepuctukm STM-4

XapakTepucTukn EovHuua 3Ha4veHne
Lindpposont curHan, STM-4,
CKOPOCTb Nepegayn, kbut/c 622 080,
NWHENHOE KOAUPOBaHNE ckpembnmpoBaHHbIn NRZ
MpuknagHom kog [-4 S-4.1 S-4.2
Pabo4ynin gnana3oH BOMH HM 1261-1360 | 1293-1334/ | 1430-1580

1274-1356

MepepaTymk B ONOPHOM TOYKE S
Tvn ncTovHuka FP  LED FP DFB
CnekTpanbHble XapakTepucTuKK:
— makcumansHoe CK3 wupuHe! (AA) HM 14,5 35 4/2,5 -
— MakcuMManbHas WUPKMHA Ha YPOBHE
-20 ob HM - - 1
— MUHUMAaMNbHBLIN KO3 UUMEHT
noaasneHnsa GOKOBOM MOAb ab - - 30
CpepaHas BBOAMMAA MOLLUHOCTb:
— MakcumarnbHas abm -8 -8 -8
— MUHUManbHaga nbm -15 -15 -15
MuH. K09thhNLMEHT raweHns ob 8,2 8,2 8,2
OnTuyecknn TpakT mexay S u R
[nana3oH ocnabnexuns ab 0-7 012 0-12
Makcum. gucnepeus Nc/HM 13 14 46/74 H/O
MuHUManbHbIE ONTUYECKUE
BO3BPaTHbLIE NOTEPU HA KabenbHOM
y4yacTke B S, BKNKYaa coeamHntTenmn ab H/O H/O 24
MakcumanbHasa guckpeTHas
oTpaxaTenbHas CNoCOBHOCTb MEXay Ab H/O H/O 27
SuR
NMpueMHUK B onopHon Touke R
MuHUMansHas 4yBCTBUTENBHOCTb abm -23 -28 -28
MwvHumansHas neperpyaka Abwm -8 -8 -8
MakcumanbHbIn WTpad oNnTUYeCcKoro
TpakTa ab 1 1 1
MakcnmanbHasa oTpaxaTtenbHas
cnocoBbHOCTb, n3MepeHHasa B R nb H/O H/O 27
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Tabnwuua I11.4. Xapaktepuctukm STM-4

XapakTepucTmku EovHunua 3HayeHne
Linchposoin curnarn, STM-4,
CKOpPOCTb Nepeaasu, Kbut/c 622 080,
NMHENHOe KoanpoBaHue ckpembnupoBaHHbii NRZ
MpuknagHom koa, L-4.1 L-4.2 L-4.3
Pabounin guana3oH BOMH HIM 1300- 1280- | 1480- 1480-
1325/ 1335 1580 1580
1296-
1330
MepeaaTymk B ONOPHOM TOUYKe S
Twvn ncrTovHunka FP DFB DFB DFB
CnekTpanbHbIE XapakTepUCTUKN:
— MakcumansHoe CK3 wupuHel (AA) HM 2,0/1,7 - - -
— MakCMManbHas WMpMHa Ha YPOBHE
-20 pb HM - 1 <1 1
— MUHUMAnNbHBIN KO3thhnymeHT
nogasneHusa GOKOBON MOAb ab - 30 30 30
CpeaHasa BBOAMMAS MOLLHOCTb:
— MakcumanbHas Abwm +2 +2 +2
— MUHUMarnbHas abm -3 3 3
MwuH. koathpnuneHT raweHns ab 10 10 10
OnTuyecknn TpakT mexay S n R
[nana3oH ocnabnexHuns ab 10-24 10-24 10-24
Makcum. gucnepcus nc/Hm 92/109 H/O 1600 H/O
MwuHUManbHbIE ONTUYECKNE
BO3BpaTHbIE NOTEPU HA KabenbHOM
ydacTke B S, BKMNo4Yaa noobbie aAb 20 24 20
coeauHUTENN
MakcumansHasa guckpeTHas
oTpaaTenbHas CNnocoOBHOCTL Mexay ab -25 -25 -25
SnR
NMpuemHUK B onopHoOM To4ke R
MuHuMansHas YyBCTBUTENbHOCTb abwm -28 -28 -28
MuHuUManbHaa neperpyska Abm -8 -8 -8
MakcumanbHbIW WTpag oNnTUYeCcKoro
TpakTa ab 1 1 1
MakcumanbsHasa oTpaxaTtensHas
CNOCOBHOCTL, 3MepeHHas B R Ab -14 27 -14
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Tabnuua I11.5. Xapaktepuctukm STM-4

XapakTepucTukn EavHnua 3Ha4veHne
Lncposon curHan, STM-4,
CKOPOCTb Nepeaauyu, Kkbut/c 622 080,
NWUHENHOE KOANPOBaHUE ckpemMmbnunpoBaHHbIn NRZ
MpuknagHomn koa V-41 | V42 | V-43 | U-4.2 | U-4.3
PaGounin gnana3oH BOmnH HM 1290- | 1530- | 1530- | 1530- | 1530-

1330 | 15665 | 1565 | 1565 | 1565

MepeaaTymk B ONOPHON TOYKE
MPI-S

Tun ucrtoyHuka OMJT | OMIT | OMJT | OMJT | OMII
CnekTpanbHble XapaKkTepUCTUKA:
— napameTp NMHENHOW YacTOTHON

Moaynauum Papg H/O H/O H/O H/O H/O
— MakcumanbHas WwWupuHa Ha

ypoBHe —20 ab HM H/O H/O H/O H/O H/O
— MUHUMAanNbHBLIN KO3OPULNEHT

nogaeneHus 6OKOBOM MOabI ab H/O H/O H/O H/O H/O
- MakCuManbsHasa cnekTpanbHas MBT/

MITOTHOCTb MOLUHOCTU 10MIy H/O H/O H/O H/O H/O
CpefgHsasa BBOAMMAA MOLHOCTb:

— MaKCUMarnbHas abm 4 4 4 15 15
— MUHUMArbHad abm 0 0 0 12 12
MwuH. K03thPUUMEHT ralieHms ab 10 10 10 10 10
OnTuyeckun Tpakt mexay MPI-S

m MPI-R

Hdnana3oH ocnabnenus ab 22-383 | 22-33 | 22-33 | 33-44 | 33-44
MakcrmanbHas gucnepcus Nc/HM 200 2400 400 3200 530
MuHvmaneHas gucnepcus Nc/HM H/O H/O H/O H/O H/O
MakcumanbHaa AMB3 nc 480 480 480 480 480

MwHMManeHbIE ONTUYECKNE
BO3BpaTHbIE NOTEPM HA KabenbHOM
y4yactke B MPI-S, Bkno4vasa
coeguHnTEenn ab 24 24 24 24 24
MakcmanbHas gnckpeTHas
oTpakaTenbHas CNOCOBHOCTb

vexay MPI-S u MPI-R nb -27 27 27 -27 27
MNpuemHuk B onopHon Touke MPL

R

MuHMManbHasa YyBCTBUTENBHOCTb nbm -34 -34 -34 -34 -33
(koahhuumeHT owmnbok 10°12) Abwm -18 -18 -18 -18 -18
MuHUManbHasa neperpyaka

MakcnumanbHbIn WwWTpag Ab 1 1 1 2 1
ONTUYECKOro TPaKTa

MakcumaneHas oTpaxaTtenbHas ab 27 27 27 27 -27

cnocobHocTb, MamepeHHasa B MPI-R

CokpaiweHus: OMJ1, ogHomopoBbin na3lep; H/O - He onpegeneHo (CMOTpeTb
XapakTepuctukn ot npoundsoamtens); OIB3, auddepeHunanbHoe rpynnoBoe Bpems
3agepxkn. B wuHTepchencax U-42 wn U-4.3 MOXET nNPUMEHATLCA  ONTUYECKUIA
npeaycunnTens.
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Tabnwuua I11.6. Xapaktepmnctukun STM-16

XapakTepucTukn EovHuua 3HayeHne

LUncposon curHan, STM-16,

CKOPOCTb Nepegayn, KouT/C 2 488 320,

NUHENHOE KoAMPOBaHWE ckpembnupoBaHHbii NRZ

MpuknagHon koA I-16 S- S-16.2 | L16.1 | L-16.2/
16.1 L-16.3

Pabo4ynin guana3oH BOMH HM

MepegaTymk B ONOPHOM TOYKEe S

Twn UCTOYHMKA FP DFB DFB DFB DFB

CnekTparnbHble XapakTepUCTUKA:

— Makc. CK3 wiupuHbl (AAN) HM 4 - - - -

— MakcuManbHas WUpKHa Ha

ypoBHe -20 ab HM - 1 <1 1 <1

— MUHUManbHbIN KO3ULUEHT

nogasnennsa 60KkOBON MOAbI nb - 30 30 30 30

CpeaHsas BBoanMas MOLLHOCTb:

— MakcumanbHas n6Mm 3 0 0 +3 +3

— MUHUManbHas n6Mm 10 5 D D )

MuH. koachbnumMeHT raweHns b 8.2 8,2 8.2 8.2 8.2

OnTuyecknun TpakT Mexay S m R

[nana3oH ocnabnexHuns ab 0-7 012 012 12-24 | 12-24

MakcumanbHas gucnepcma Ha 1600/

BEPXHEM Npeaene AnvHbl BOMHb Nc/HM 12 H/O 800 H/O 450

MakcumanbHasa gucnepcus Ha 1200/

HWKHEM Npeaene gnuHbl BOMHb Nc/HM 12 H/O 420 H/O 450

MuHVUManeHbIe ONTUYECKNE

BO3BpAaTHbLIE NOTEPU HA

KabenbHOM y4yacTke B S, BKMK4Yas

COeNHUTENN ab 24 24 24 24 24

MakcumanbsHas guckpeTHas

oTpaxaTtenbHas cnocobHOCTb

Mexay S mn R ab 27 27 27 27 27

NMpuemMHMK B onopHoOM To4ke R

MuHUManeHas 4yBCTBUTENBHOCTL Abm -18 -18 -18 27 -28/-27

MuHUManbHas neperpyaka Abwm -3 0 0 9 9

MakcumanbHbIn Wwpadg

ONTUYECKOro TpakTa ab 1 1 1 1 2/1

MakcumanbHasa oTpaxaTtenbHas

CrnocobHOCTb, n3MepeHHas B R Ab 27 27 27 27 27
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Tabnwuua 1.7, Xapaktepmctuku STM-16

XapaKTepUCTUKn EanHuua 3HayeHue

Lincpposon curHan, STM-16,

CKOPOCTb Nepeaayn, Kout/c 2 488 320,

NUHENHOE KOOMUPOBaHUE ckpembnupoBaHHbin NRZ

[MpuknagHom Kopg, V- V- U-16.2/ U-16.3/
16.2 16.3 | P1U1-1A2 P1U1-

1A3

Pabouuin grnana3oH BOIMH HM 1530- | 1530- | 1530-1565 1530-
1565 | 1565 1565

MepepaTymk B ONOPHOWN TOYKE

MPI-S

Tvn NcToyHMKa OMJT | OMN OMI1 OMIJ1

CnekTpanbHble XapakTepUCTUKA:

— napameTp JIMHENHON YaCTOTHOWN

Moaynsumnm pag H/O H/O H/O H/O

— MakcuManbHas WupuHa Ha

ypoeHe —20 ab HM H/O H/O H/O H/O

— MUHUManbHbIN KO3hpUUNEHT

nogasneHns GOKOBOW MOAbI ab H/O H/O 30 30

- MakcuManbHagsa cnekTpaneHas MBT/

MANOTHOCTb MOLLUHOCTHU 10MIMy, H/O H/O H/O H/O

CpeaHaa BBognMas MOLLHOCTb:

— MakcumarnbHas Abm +13 +13 +15 +15

— MUHUManbHas Abm +10 +10 +12 +12

MuH. K0ahPULNEHT raLieHns ab 8,2 8,2 8,2 8,2

OnTtunyeckun Tpakt mexay MPI-S

m MPI-R

Jwana3oH ocnabnexHuns ab 22-33 | 22-33 33-44 33-44

MakcumanbsHaa gucnepcns nc/Hm 2400 400 3200 530

MuHumanesHas gucnepcus Nc/HM H/O H/O H/O H/O

MakcumanbHas AMB3 nc 120 120 120 120

MuHUManbHbLIE oNTUYeckue

BO3BpaTHbLIE NOTEPU Ha KabenbHOM

yqactke B MPI-S, Bkntoyvag

CoeaANHUTENN ab 24 24 24 24

MakcumanbHasa guckpeTHas

oTpaxaTenbHasa cnocobHOCTb

mexay MPI-S n MPI-R ab 27 27 27 27

MpuemHuK B onopHoun Touke MPI-

R

MuHMManbHasa 4yBCTBUTENBHOCTb aAbm -25 -24 -34 -33

(koathchuumeHT owmnbok 10712)

MuHuManesHas neperpyaka Abwm -9 -9 -18 -18

MakcumaneHsli wrpad

ONTUYECKOro TpakTa ab 1 1 2 1

MakcumaneHasa oTpaxaTtenbHas

cnocobHoCTL, nameperHaa B MPI-R ab 27 27 27 27

[MpyMmedaHue: xapakTepucTnukn psga ogHOBOMHOBLIX (OQHOKAHAMNbHbBIX) ONTUYECKUX
nHTepdeincos (STM-16, 64 n 256) onpegeneHel B pekomeHgaunmn G.959.1.
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Tabnwuua I11.8. Xapaktepmnctuku STM-64

XapaKkTepuCTuKn EavHnua 3HayeHune

Uncpposon curHan, STM-64,

CKOPOCTb Nepeaayn, kbut/c 9 953 280,

NMHENHOE KoANpOBaHNE ckpembnuporaHHbin NRZ

MpuknagHom Kkoa L-64.2a | L-64.2b L-64.2¢ L-64.3

PaGounn gnana3oH BomnH HM 1530- 1530- 1530- 1530-
1565 1565 1565 1565

NMepeaaTymk B ONOPHON TOYKe

MPI-S

Tun uctoyHuka OMIJ1 OMIJ1 OMIJ1 OMI

CnekTpanbHble XapakTepUCTUKMN:

— napaMeTp NMHENHON HYacTOTHON

Moaynaumm pag H/O H/O H/O H/O

— MakcmmanbHas lnprHa Ha

ypoBHe —20 ab HM H/O H/O H/O H/O

— MUHUManbHbIA KO3 UUMEeHT

nogaeneH1s 6OKOBOM MOabl ab H/O H/O 30 30

- MakcmmanbHas cnektpanbHas MBT/

MAOTHOCTb MOLLIHOCTU 10MIy, H/O H/O H/O H/O

CpeaHsas BBOAMMAaA MOLHOCTb:

— MakcumanbHas Abm +2 +13 +2 +13

— MUHUMAnbHas aBMm D +10 D +10

MwuH. koathULUMEHT raleHuns ab 10 8,2 10 8,2

OnTu4veckun Tpakt mexay MPI-S

nm MPI-R

Hnana3oH ocnabnenus ab 11-22 16-22 11.22 16-22

MakcnmaneHas aucnepcus NC/HM 1600 1600 1600 260

MuHvumaneHas gucnepeus NC/HM H/O H/O H/O H/O

MakcumanbHaa AMB3 nc 30 30 30 30

MuHUManbeHbIe ONTUYECKUE

BO3BpaTHbIE NOTEPM Ha KabenbHOM

y4actke B MPI-S, Bknw4yasa

coeanHuTenun ab 24 24 24 24

MakcmanbHas AncKkpeTHas

oTpaxaTenbHasi CNOCOBHOCTb

mexay MPI-S n MPI-R ab 27 27 27 27

MpuemHuk B onopHoun Touke MPL

R

MuH1UManbHas 4yBCTBUTENbHOCTb

(koah hmumeHT owmnbok 10°12) Abwm -26 -14 -26 -13

MwHuMmaneHasa neperpyska Abm 9 -3 9 -3

MakcumanbHblin wTpad

OMTUYECKOro TpakTa ab 2 2 2 1

MakcumanbsHasa oTpaxaTenbHas

cnocobHoCTb, namepeHHas B MPI-R ab 27 27 27 27

MprMmeyaHne: XxapakTepucTukn psga O4HOKaHanNbHbIX ONTUYECKUX UHTepdencos |-
64.1r, 1-64.1, |-64.2r, 1-64.2, 1-64.3, 1-64.5, S-64.1, S-64.2a, S-64.2b, S-64.3a, S-64.3b, S-
64.5a, S-64.5b onpegeneHsbl B pekomeHgaummn G.959.1.
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Tabnwuua I11.9. Xapaktepmnctuku STM-64

XapakTepucTukn EamHmua 3Ha4veHne
Lincposon curHan, STM-64,
CKOPOCTb Nepegayn, Kbut/c 9 953 280,
NUHENHOE KoaMpoBaHWe ckpembnupoBaHHbii NRZ
MpuknagHomn kog V-64.2a V-64.2b V-64.3
Pabounn gnana3oH BonH HM 1530-1565 | 1530-1565 1530-1565
NMepeanaTyuk B ONOPHOMN TOYKE
MPI-S
Tun ncTovHnka OMI OMN OMIJ1
CnekTparnbHble XapakTepUCTUKN:
— napamMeTp NMHENHON YaCTOTHON
Moaynsaunmn pag H/O H/O H/O
— MakcuManbHas WMpKMHa Ha
ypoBHe —20 ab HM H/O H/O H/O
— MUHUManbHbIN KO3MUUNEHT
nogaeneHna 6OKOBOM MOoabI ab H/O H/O 30
- MakcuManeHasa cnekTpaneHas MBT/
NNOTHOCTb MOLLHOCTHN 10MIL H/O H/O H/O
CpegHas BBOAMMANA MOLWHOCTb:
— MakcumarnbHas Abm +13 +15 +13
— MUHUManbHas Abwm +10 +12 +10
MuH. k03thPULMEHT raieHns ab 10 8,2 8,2
OnTuyecknu TpakT mexay MPI-S
m MPI-R
[vanasoH ocnabnexus ab 22-33 22-33 22-33
MakcumanbsHas agucnepcusa Nc/HM 2400 2400 400
MuHUManbHasa gucnepcus nc/Hm H/O H/O H/O
MakcumansHas B3 nc 30 30 30
MuHuManbHbIE ONTUYECKUE
BO3BpaTHbIE NOTEPU Ha KabenbHOM
ydactke B MPI-S, Bkno4dan
COeaNHUTENN ab 24 24 24
MakcumanbHas guckpeTHas
oTpaxaTternbHas cnoCobHOCTb
mvexay MPI-S n MPI-R ob 27 27 27
NMpuemHuK B onopHoun To4ke MPI-
R
MWHUManbHasa YyBCTBUTENBHOCTb
(koadthpuumeHT owmnbok 10712) Abm -25 -23 -24
MunHumanbHaga neperpyaka Abm -9 -7 9
MakcnmansHbIn WITpadg
ONTUYECKOro TpaKkTa Ab 2 2 1
MakcumanbHas oTpaxatenbHas
CNocoBbHOCTL, uamepeHHas 8 MPI-R Ab 27 27 27

lMpymevaHne: xapakTepUCTUKM paga OAHOKaHanbHbIX ONTUHECKMX WMHTEpP(encos
STM-64 (I-64.1r, 1-64.1, 1-64.2r, 1-64.2, 1-64.3, 1-64.5, S-64.1, S-64.2a, S-64.2b, S-64.3a,
S-64.3b, S-64.5a, S-64.5b) n STM-256 onpegeneHbl B pekomeHgaumnn G.959.1.
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NMPUNOXEHUE 2. XAPAKTEPUCTUKH
ONTUYECKUX MHTEP®EWUCOB G.695

Tabnuua MN2.1.XapakrepucTukm 4-x KaHanNbHbIX UHTEPKENCOB KOPOTKOMN NUHUK

XapakTepUCTUKN EanHn. Tunbl nHTEPCENCOR
Lbl C4S1- C4S1-1D3 | C4S1-1D5
1D2
O6wan nihopmauumsn:
-MaKCUMManbHOE YMCIO KaHanos - 4
-6uToBas CKOPOCTL/NMUHENHOE KOANP. 2,5Iout/c, NRZ
-MakcuMmanbHas Gutoeas olumbka - 1012
_TUn BONOKHA - G.652 (G.653 (G.655

MuTepdhenc B Touke MPI-Sm:
-MaKkcuUManbHbIN YPOBEHb MOLUHOCTUM Ha

BbIXO€E KaHana nobwm +4,5
-MWUHUMAasTbHBIM  YPOBEHb MOLLUHOCTU Ha

BbIXOA€E KaHana abwm -3,0
-MakcnumanbHbIn obLwmn YPOBEHb

MOLHOCTW Ha BbIxoae abm +10,5
-LUeHTpanbHas BONHa HM 1511+20m m=0...3
_MHTepBan Mexay KaHanamu HM 20
-MakcuManbHas AeBuauMs LeHTpanbHOn

BOJHBI HM +6,5
_MUHUManbHbIN KOOMULIMEHT ralleHns 06 8,2

OnTnuyeckui TpakT (0OAMH MHTEepBan) oT
To4ukmn MPI-Sm oo To4ykm MPI-Rm:
-MakcuMarnbHoe 3aTyxaHue ab 10,5
-MUHMMAarbHOE 3aTtyxaHne ab 4
-OnanasoHbl XpOMaTU4E€CKON gucnepcum

-1511HM | nNc/Hm 0...+719 .250...+39 0...+323
A531HM | pe/um | 0...4775  -169...+83  0...+371
A551THM | pe/um | 0...4833  -124...+4128  0...+420
A571HM | pe/um | 0...+890 79...4177  0...+470

-MWHUManbHbIE ONTUYECKUE BO3BPATHLIE

notepn MPI-Sm nb 24

-MakCUMarnsHOE ANCKPETHOE OTPaXKeHue

mexay MPI-Sm n MPI-Rwu b 27

_MakcumanbHas auggpepeHumansHas

rpynnoBas 3agepkka ne 120

MuTepcpenc B Touke MPL-Rm:

-MakCuMarnbHbIA YPOBEHb MOLLUHOCTU Ha

BXOAe KaHana Abm +0,5

-MUHUManbHLIN YPOBEHb MOLLUHOCTU Ha

BXO4€&€ KaHana abwm -13,5

_MakcnumanbHbIn obLmin YPOBEHb

MOLLHOCTW Ha BXOAe abM +6,5

_MakcuMmanbHbIn  WTpad  OMNTUYECKOro

TpakTa Jal =} 1,5

-MWUHUManbHas SKBMBANeHTHas

4YBCTBUTEMBHOCTb BM 15

MaKCUMarnbHOE OTPAXEHUE ONTUYECKOro

CETeBOro aneMeHTa s 97
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Tabnuua 12.2. XapaKTeprUcTUKN 4-X KaHaNbHbLIX MHTepdencoB ANMHHOW NMNHUK

XapakTepucTukm EovHu- Tunbl nHTEpdEencor

Ul | C4L1-1D2 | C4L1-1D3 | C4L1-1D5

O6wan Hcopmaums:

-MaKCUManbHOE YMCIO KaHamnoB - 4

-6uToBasA CKOPOCTL/NMUHENHOE KOANP. 2,5Méut/c, NRZ
-MakecumanbHas outoBas owwmnbka - 10712

-TUM BOJTOKHA - G.652 G.653 G.655

MuTephenc B Touke MPI-Sm:
-MaKCUMarnbHbIi YPOBEHb MOLLHOCTU Ha

BbIXO4€e KaHana abm +4,5
-MUHUMaAsbHbIA YPOBEHb MOLLHOCTU Ha
BbIXOA4E& KaHana abm -3,0

_MakcnmManbHbIn obLmn YPOBEHb

MOLLHOCTU HAa BbIX0OAe n6Mm +10.5

_LUeHTpanbHaA BOJTHA HM 1511+20m m=0...3

_MHTepBan mMexay kaHanamu HM 20

_MakcumarnbHasa AeBuaumsa LeHTpanbHON

BOJTHbI HM +6,5

-MUHUManbHbLIA KO3hMUMEHT raweHns s 8.2

OnTtuyeckmn Tpakt oT To4dku MPI-Sm

Ao Touykn MPI-Rm (0AWH HTepBanN):

-MakCUMarnbHOE 3aTyxaHue ab 19,5 20,5 20

-MUHUManbHOE 3aTyxaHne ab 13

-OnanasoHbl XpOMaTU4ECKOM Ancnepcumn
-1511HM | nc/um | 0...+1332  -490...+7739 0...+618
1531HM | ne/um | 0...+1437  -331...+164  0...+711
JA55THM | ne/um | 0...+1544  -242...+251  0...+805
“1571HM | ne/um | 0...+1650  -155...+347  0...+900

-MUHUMarnbHbIE ONTUYECKNE BO3BPATHbIE

notepu MPI-Sy ab 24

-MaKCUMarnbHOEe OUCKPETHOE OTpakeHne

mexagy MPI-Su n MPI-Rwm ab .27

-MakcumanbHas anpgepeHumansHas

rpynnoBas 3agepka ne 120

UuTepchenc B Touke MPI-Rm:

-MaKCUMarnbHbI YPOBEHb MOLLUHOCTM Ha | AbMm 8,5

BXOAe KaHana

-MWHUManbHbIA YPOBEHb MOLLHOCTU Ha

BXOA4€e KaHana abm -22,5 -23,5 23

-MakcuManbHbIn obwmin YPOBEHb

MOLLHOCTU Ha BXOAE aBMm 25

_MakCUMarnbHbIA  WTPAg ONTUYECKOro

Tpakra nb 2,5 1,5 2

_MUHUManbHasa 9KBMBaNEHTHas

4YBCTBUTEMBHOCTb n6m o5

_MakcuMmanbHoe OTPaXKEHNe

OoNTU4ECKOro CeETeBOro anemMeHTa

ab 27
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Tabnuua M2.3. XapaktepucTuUkn ABYHanNpaBneHHbIX 4-X KaHanbLHbLIX MHTepthencoB

ONVUHHOW NNHUN

XapakTepucTmkn EovHu. Tunsl uHTEpthencosr
Ubl BC4L1 | BC4L1- | BC4L1- | BCA4L1
-0D2 0D3 1D2 -1D3
O6wasa nHchopmauus:
-MakcnuManbHOE YNCMNO KaHanoB - 2+2 2+2
-buToBas CKOPOCTL/NMUHENHOE KOANP. 1,25I'6ut/c, NRZ 2,5Iout/c, NRZ
-MakcumanbHas 6utoBas oLmbka - 10712 1012
-TWUM BOJTOKHA - (G.652 (G.653 | G.652 (G.653
UHTepderic B Touke MPI-Sw:
-MaKCUManbHbI  YPOBEHb MOLLUHOCTU
Ha BbIXOAE KaHana nbm +5 +5
-MUHUMArbHbIA YPOBEHb MOLUHOCTU Ha
BbIXO4€E KaHana abm 0 0
_MaKkcumanbHbIn odwmn YPOBEHb
MOLLHOCTU Ha BbIXO4e JJ,EM +8 +8
_UeHTpankHasa BonHa HM 1511+20m(0....3) | 1511+20m (0..3)
_VMHTepBan Mexay kaHanamm HM 20 20
_MakcumarbHas AeBaUns
LIeHTPanbHON BOMHbI HM +6,5 +6.5
_MUH. KO3(PPULNEHT ratieHmns nb 8,2 8.2
OnTuyecknin TpakT OoT TO4YKM MPI-Su
Ao Touku MPI-Ru:
_MakcumanbHoe 3atyxaHue ab 25,5 22,5 23,5
-MUHMManbHOE 3aTyxaHne ab 12 12
_AnanasoHbl XpomaTnd. Aucnepcnn
A511HM | ne/um | 0..1735 _610..95 | 0..1533 _560..88
1531HM | ne/um | 0..1872 412.204 | 0..1654 .378..187
A551HM | pemm | 0..2012 .302..312 | 0..1778 .277..396
AS716M | pe/um | 0..2150 .193..432 | 0..1900 .177..396
-MUHUManbHbIE ONTUYECKNE
Bo3BpaTHble notepu MPI-Swu ab 24 24
-MaKCUManbHOe ANCKPETHOE
oTpaxeHue mexay MPI-Su n MPI_Rwm ab 27 27
_MakcumanbHas aupgpepeHumansHas
rpynnoBad 3agepxka ne 120 120
UHTepchenc B Touke MPI-Rm:
Ha Bxoae
-MakcMMarnbHbI YPOBEHb MOLLHOCTN | aBbMm -7 -7
-MWUHUMarnbHbIN YPOBEHb MOLLHOCTU | aBMm -25,5 22,5 235
-MakcumarnbHbli 06LWmMiA ypoBeHb | ABM 4 4
-MakcuManbHbIA WTpady ONTUYECKOro
TpakTa Ab 1,5 2,5 1,5
_MUHUMarnbHasa 9KBMBANEHTHAsA
4YBCTBUTENbHOCTb Abm 27 .25
_MakcuMmarnbHoe OTPaKEHNe
ONTUYECKOrO CETEROrO ANeMeHTa ab 27 27
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Tabnuua 12.4. XapakTepuCcTUKKN 8-MM KaHanNbHbIX MHTepdencoB

XapakTepucTmKku EaovHn- Tunbl NHTEphENCcor
Lbl C8S1- B-C8S1- C8L1-
1D2 1D3 1D2

O6wasn uHcopmayums:
-MaKCMManbHOE YNCMO KaHanoB - 8 4+4 8
-6UTOBast CKOPOCTL/NMMHENHOE KOANP. 2,56ut/c, NRZ
-MakcuManbHaa butosas ownbka - 1012
-TN BONOKHA - G.B52

UHTepchenc B Touke MPI-Su:
-MaKCUManbHbIN YPOBEHb MOLLUHOCTU Ha

BbIX04e KaHana Abm +4,
-MUHUMArbHbLIN YPOBEHb MOLLHOCTU Ha

BbIXOA€E KaHana abm 3,5
_MakcnmManbHbI obLmin YPOBEHb

MOLLHOCTM Ha BbIXOAEe nBM 13 +10 413
-LeHTpanbHasn Boria HM 1511+20m (m=0...7)
_MHTepBan mMexay kaHanamu HM 20
_MakcumanbHasa AeBuaumsa LEHTparbHON

BOMHb! . 6.5
-MUHUMaITbHbIN KOS(PPULNEHT raieHna ab 8,2

Ontuyecknn TpakT (OAMH WHTepBan)
oT Touku MPI-Sm 8o Touku MPI-Rm:

-MaKCUManbHOE 3aTyxaHne ob 9 9 18

-MUHUMANbHOE 3aTyXaHue ab 3 3 12

-ANanasoHbl XPOMaTUYECKON ANCNEPCUN
-1471HM | nc/HM 0...481 0...481 0...962
-1491HM | ne/um 0..526 0..526  0...1051
-1511HM | ne/um 0...571 0..571 0...1143
-1531HM | ne/hm 0...616 0..616 0...1233
-1551HM | nc/um 0..662 0..662 0...1325
-1571HM | pe/um 0..708 0..708  0...1416
-1591HM | ne/hm 0..754  0..754 0...1507
-1611HM | nc/um 0...800 0...800 0...1600

-MUHUMarnbHbIE ONTUYECKNE BO3BPATHbIE

notepu MPI-Su ab 24

-MakCMManbHOE ANCKPETHOE OTpaKeHue

mexay MPI-Su 1 MPI-Rwm ab 27

-MakcumanbHas angepeHumanbHas

rpynnoBas 3agepxka ne 120

UHTepchenc B Touke MPI-Ru:

Ha BXoAe kaHana

-MaKcMMmanbHbIN YPOBEHb MOLUHOCTN |  AbMm +1 +1 -8
-MUHUMasIbHbIA YPOBEHb MOLLUHOCTN |  Abm -12,5 -12,5 -21,5
-MaKkeuManbHbIi 06LLIMIA ypoBeHb | ABM +10 +7 +1

-MakCuManbHbIA  WTpag ONTUYECKOro

TpakTa ab 1,5 1,5 2,5

-MWUHUMAnbHas 9KBUBANEHTHas

YyBCTBUTENBHOCTb abm -14 -14 -24

-MaKCcMmanbHoe OTpaxeHne

ONTUYECKOrO CETEROID 3NEMEHTA ab 27
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Tabnuua l12.5. XapaKkTepncTUKKN ABYHanNpaBneHHbIX 8-MU KaHanbHLIX UHTepdencoB

XapakTepucTukm En. Tunbl NHTEpPhENCoB
B-C8L1-0D2 | B-C8L1-1D2
O6was uHopmaums:
-MaKCUManbHOEe 4YnCrio KaHanoB - 4+4
-6uToBas CKOPOCTL/NMUHENHOE KOANP. 1,25I6ut/c, NRZ 2.5out/c, NRZ
-MakcumanbHasa 6utosas owmobka - 10712
-TUMN BOMNOKHa - G.652

UHTepdenc B Touke MPI-Swu:
-MaKCuMManbHbIN YPOBEHb MOLLHOCTU Ha

BbIXOA4E KaHana abm +4,
-MUHUMarbHbIN YPOBEHb MOLLHOCTM Ha
BbIX04e KaHana aAbm -3,5

_MakcnmManbHbIn obLwmn YPOBEHb

MOLLUHOCTU Ha BbIX0OAe n6M +10
“ueHTPaNbHAA BonHA HM 1471+20m (m=0...7)
_NHTEepBan mMexay kaHanamm HM 20
_MakcumanbHasa AeBuaums LeHTpanbHON
BOMHb! § . 6.5
_MUHUManbHBIN KOSHPULIMEHT ralleHms a6 8.0
OnTuyeckun TpakT (0AMH MHTepBan)
ot To4kn MPI-Sm go Toukn MPI-Ru:
-MakCUMarnbHOE 3aTyxaHue ab 21 18
-MUHUManbHOE 3aTyxaHne ab 3 3
-OnanasoHbl XpOMaTU4ECKOM Ancnepcnn
-1471HM | NC/HM 0...1118 0...962
-1491HM | ne/um | 0...1222 0...1051
-1511HM | ne/um | 0...1328 0...1143
-1531HM | ne/wm | 0...1433 0...1233
-1551HM | nc/Hm 0...1540 0...1325
-1571HM | ne/um | 0...1646 0...1416
-1591HM | nc/um 0...1752 0...1507
-16118M | nc/um | 0...1860 0...1600
-MWHUManbHbIE ONTUYECKNE BO3BPATHbLIE
notepn MPI-Swu ab 24
-MaKCUManbHOE OUCKPETHOE OTPaXKeHue
mexay MPI-Su n MPI-Rum nb .27
_MakcumaneHaa gaudhgepeHumansHas
rpynnoBas 3agepkka ne 120
MuTepchenc B Touke MPI-Rw:
Ha BXoAde KaHana
-MakCuMarnbHbIA YPOBEHb MOLHOCTU | AbM -8
-MUHUManbHbIA YPOBEHb MOLHOCTN |  AbM -24,5 -21,56
-MaKCUManbHbI 06LLMIA ypoBeHb | ABM -2
-MakeumManbHbli  WwTpad ONTUYECKOro
TpakTa ab 1,5 2,5
-MUHUManbHas 9KBMBANEHTHas
YYBCTBUTENBHOCTb Abm -26 -24
-MakcMMmanbHoe OTPaKEHNE
ONTUYECKOro CETERBOr0 aneMeHTa ab 27
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Tabnuua 12.6. XapaKkTepUMCcTUKKN ABYyHanpaBneHHoOro 12-tm kKaHanbHoro nHrepdenca

XapakTepucTukn En. B-C12L1-1D2
BonHosoi gnanasoH HM 1291-1351Hm | 1471-1611Hm
O6was nHhopmaums:
-MaKCUManbHOE YNCIO KaHanoB - 6+6
-BuTOoBasA CKOPOCTL/NMIMHENHOE KOAUP. 2,5but/c, NRZ
-MakcumansHasa butoeas ownbka - 1012
-TWMN BONOKHA - G.652

UHTepdenc B Touke MPI-Swu:
-MaKCuMManbHbIN YPOBEHb MOLLHOCTU Ha

BbIXO4E KaHana nbm +3,5 +1,5
-MUHUManbHbIN YPOBEHb MOLLUHOCTU Ha

BbIXOA4€e KaHana aBm 4 -6
_MakcnmManbHbIn obLwmn YPOBEHb

MOLHOCTW Ha BbIXOAOE D,BM +1 0,7

_UeHTpanbHas BonHa HM | 1291+20m (0...3) 1471+20m (0...7)
_MHTEepBan mMexay kaHanamm HM 20

_Makc. AeBMaLms LEHTPanbHOM BOSHbI HM +6.5

-MUHUManbHbIN KO3thULNEHT raeHns nb 8"2

OnTnyecknn TpakT (oguH MHTepBan)
o1 To4kn MPI-Sm Ao Toukm MPI-Rm:

-MaKkcumanbHoe 3aTyxaHue ab 18 12,8
-MUHUMarbHOE 3aTyXaHue ab 11 7
-AnanasoHbl XpOMaTUYECKON ANCNEPCUN
-1291HM | NC/HM -188...0
1311HMm | NC/HM -91...+78
1331HM | NC/HM 0...+163
1471HM | nc/Hm 0...+245
-1471HM | nc/Hm 0...+619
-1491HM | nc/Hm 0...+677
-1511HM | nNc/Hm 0...+736
-1531HM | nNc/HM 0...+794
-1551HM | nc/Hm 0...+853
-15714m | nNc/Hm 0...+911
-1591HM | Nc/HMm 0...+970
-1611Hm | Nc/HMm 0...+1030
-MUHUM. ONTKY. BO3BP. notepu B MPISwy Ab 24
-MaKkCMManbHOe OUCKPETHOE OTPaXKEHUe
mexay MPI-Su n MPI-Ru ab -27
-MakcuM. ancpdpep. rpynnoBag 3agepxka nc 120
UHTepdheric B Touke MPI-Rwm:
Ha BXoAe KaHana
-MaKkcMmanbHbIN YPOBEHb MOLLUHOCTN |  AbM -7,5 5,5
-MWUHMUMaAnbHbIN YPOBEHb MOLLUHOCTN |  AbM 22 -18,8
-MaKCUMarnbHbli 06K ypoBeHb |  OBbM +2,3
-MakeuManbHbIn WTpad onTuy. TpakTa Ab 1 2
-MWH. 9KBMBAr. YyBCTBUTENBLHOCTL Abm .23 .20,8
_Makc. OTpaXeHne ONTUYECKOro
CEeTeBOro dnemMeHTa ab 27

42




Tabnuua 2.7, XapakTepmcTUKK 16-TM KaHanbLHOro nHTepdenca

XapakTepucTmku En. C16S1-1D2
BonHoBon ananasoH HM 1311- 1391-1451 1471-
1371 1611
O6wan nHcpopmauyma:
-MaKCUManbHOE YUCIO KaHanoB - 16
-BMTOBas CKOPOCTL/NMMHENHOE KOanp. 2.5Mount/c, NRZ
-MakcuManbHasa 6utoBas owmnbKa - 1012
-TVN BONOKHA - G.652C unn G.652D
UHTepdhenc B Touke MPI-Sm:
-MaKC. YPOBEHb MOLLH. HA BbIX. KaHana Abm +3,5 +2,5 +1,5
-MWH. YPOBEHb MOLLH. Ha BbIX. KaHana abwm -4 -5 -6
-MakKc. o6 YPOBEHb MOLLH. Ha BbIX. nbm +14,2
-LeHTpanbHasa BonHa HM 1311420m 1391+20m 1471+20m
(m=0...3) (m=0...3) (m=0...7)

-MHTEPBAN Mexay KaHanamu HM 20
-MakCUM. AeBUaLNA LEHTP. BOIHbI HM +6.5
-MUHUManbHbIN KOIPMUUNEHT raleHns ab 8,2

OnTuyecknMn TpakT (0AMH WMHTepBan)
oT To4kn MPI-Sm ao Toukm MPI-Rm:

-MakcuMmMmarnbHoOe 3aTyxaHue ab 8,5 7,5 6,5
-MWUHUMarnbHOE 3aTyxaHne ab 3,5 2,5 1
-OMana3soHbl XpOMaTU4ECKON gUcnepcum
-1311HM | Nc/HMm -45...39
-1331HM | nc/um 0...81
-1351HM | nc/um 0...121
1371HM | ne/Hm 0...160
-1391HM | nc/Hm 0...193
-1411HM | nc/um 0...221
-1431HM | nc/Hm 0...249
-14514M | nc/Hm 0...278
-1471HM | nc/um 0...307
1491HM | nc/um 0...335
A511HM | ne/um 0...364
-1531HM | nc/um 0...393
1551HM | nc/um 0...422
A571HM | ne/um 0...451
-1591HM | nc/Hm 0...480
1611HM | ne/um 0...510
-MUHUM. OonTu4. Bo3Bpar. notepu MPI-Su ab 24
-MaKCMManbHOE AUCKPETHOE OTPaXeHne
mexay MPI-Su n MPI-Rum ab 27
-MakCcuMm. anhpepeHny,. rpynn. 3agepxka nc 120
UHTepdhenc B Touke MPLRm:
Ha BXOAe KaHana
_MakCcManbHbI YPOBEHb MOLUHOCTU | aBm 0 0 +0,5
-MUHUManbHbIN YPOBEHb MOLLHOCTU |  aBmMm 12,5 125 13
_MakcumManbHbIN OO ypoBeHb |  AbMm +12,3
_Makc. Wwrpag onTUYECKOro TpakTa ab 1 1 1,5
_MVH. 3KBUBAn. YyBCTBUTENBHOCTb Abm -13,5 -13,5 -14
_MaKC. OTPAXKEHNE ONTUY. CETEB. dNEM. b 27
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Tabnuua 12.8. XapakTepncTUKKM 16-T KaHanbLHOro nHTepdenca

XapakTepuUCTUKN En. C16L1-1D2
BonHoeon aManasoH HM 1311- 1391-1451 1471-
1371 1611
O6wan nHcpopmauyma:
-MaKCUManbHOE YMUCIO KaHaNoB - 16
-BuToBas CKOPOCTL/NMUHENHOE KOANP. 2,5out/c, NRZ
-MakcumarnbHas 6GutoBas onbka - 10712
-TUN BONOKHA - G.652C unn G.652D
UHTepdenc B Touke MPI-Su:
-MakKC. YPOBEHb MOLLH. Ha BbIX. KaHana Abwm +3,5 +1,5 -0,5
-MUH. YPOBEHb MOLLH. Ha BbIX. KaHana Abm -4 -6 -8
-Makc. 0O YypOBEHb MOLLH. Ha BbIX. Abwm +13,4
-LeHTpanbHas BonHa HM 1311+20m 1391+20m 1471+20m
(m=0...3) (m=0...3) (m=0...7)

_MHTepBan Mexay KaHanamu HM 20
_Makc. AeBnaLms LeHTparbHON BOSTHbI HM +6.5
_MUHUMarbHbIN KOS(PPULNEHT raeHna ab 8.2

OnTnyecknn TpakT (oguH MHTepBan)
oT To4kn MPI-Sm ao Toukm MPI-Rm:

-MakcuMmMmarnbHoOe 3aTyxaHue ab 18 15,8 13,3
-MUHUMAnNbHOE 3aTyXaHue Ab 11 9 7
-OMana3oHbl XpOMaTU4ECKON gucnepcum
-1311HM | Nc/HMm -95...82
-1331HM | nc/um 0...171
-1351HM | nc/Hm 0...257
A371HM | ne/um 0...339
1391HM | ne/um 0...408
-1411HM | ne/um 0...468
-1431HM | nc/um 0...528
-14516M | nc/um 0...588
A471HM | ne/um 0...649
-1491H4M | nc/Hm 0...710
1511HM | ne/um 0...771
-1531HM | nc/Hm 0...832
-1551THM | nc/um 0...894
1571HM | nc/Hm 0...956
1591HM | ne/um 0...1018
1611HM | nc/Hm 0...1080
_MVH. ONTW4. BO3BpaT. notepn MPI-Sw ab 24
-MaKCUManbHOE ANCKPETHOE OTPaXKEHNe
mexay MPI-Su u MPI-Ru ab 27
-Makc. guchcep. rpynnoBag 3agepika nc 120
MuTepchenc B Touke MPI-Rm:
Ha BXode kaHana
-MakcMarnbHbIN YPOBEHb MOLHOCTU | AbMm -7,5
-MUHUManbHbIA YPOBEHb MOLLHOCTUN | AbM 22 21,8 21,3
-MaKcumarnbHblil o6LWuin ypoBeHb |  ABM +4,5
-Makc. Wwrpad OnNTUYeCcKoro Tpakra Ab 1 1,5 2
_MWH. 9KBUBANEHTH. YyBCTBUTENBHOCTbL nbm .23 -23.,3 23,3
_MaKC. OTpaXKXEHME ONTUNY. CET. ANEMEHTA ab 27
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NMPUNOXEHUE 3. XAPAKTEPUCTUKU OOHOKAHAIIbHbIX
OMNTUYECKUX UHTEP®EWNCOB G.698.1

Ta6nuua MNM3.1. NRZ 2,5I6ut/c (100l T4, KopoTKaa NMHNA)

S2E | 22%Z | 5% | BEZ
MapameTpbi En. 22 244 222 | 222
£E% 222 ZEZ ZZE
O6wasn nHpopmauyms
MuHUManNbHbIN MEXKaHanbHbIN
nHTEpBan My 100 100
ButoBaa ckopocTb/ NMHENHOE 2,5 Gurt/c OTU1 FEC
KOAUPOBaAHUE - NRZ NRZ
MakcmManbHbIn KoahhULNEHT
OLNBOK No Gutam - 1012 10712
Tun BonokHa - | G.652,G.653,G.655 | G.652,G.653,G.655
WHTepdhercHana Touka Ss
MakcumanbsHbIi YPOBEHE MOLLHOCTH
Ha BbIXOAE KaHana nbwm +4 +4
MuHUManbHBIM YPOBEHB MOLLHOCTH
Ha BbIXOAe KaHana Abm 0 0
MuHuUManbHaa ueHTpansHas Yactota | Ty 191,5 ansa C 191,5 ansa C
186,0 ana L 186,0 ana L
Makc. ueHTpaneHas 4acTtoTa TIy, 196,2 ana C 196,2 pna C
191,50na L 191,5ana L
Makc. cnekTpanbHoe OTKNOHEHNE My 12,5 | +20 12,5 | +20
MuH. nogasneHue GokoBoOW MoAbl nb 30 30
MuH. KoahhULNEHT ratieHna ab 8,2 8,2
Macka nvnynbca G.959.1 G.959.1
OnTuyeckum TpakT oT Ss A0 Rs
Makc. noTepu, BHOCUMbIE B KaHane ab 16,5 19,5
MwH. noTepu, BHOCUMbIE B KaHan ab 4 4
MakcumarnbHbIA pynnn ab 2 2
Makcum. xpomaTudeckasa gucnepcus | nc/Hm 950 1200
MuHMManbHble onTUYeckme
BO3BpPAaTHbIE NOTEPU Ab 24 24
Makc. guckpeTtHasa oTpax.
CNocoBHOCTL MeXay Ss U Rs Ab 27 27
Makc. gudhcpbepeHunanbHas
rpynnoBasa 3agepxka nc 120 120
Makc. MexKkaHanbHbIe NepekpecTHbIe
BNUAHUA ab -15 -15
Makc. nHTephepomMmeTprudeckne
NepekpECTHbIE BNUAHNUSA ob -45 -45
UHTepthencHas Touka Rs
MakcnmanbsHbIN YPOBEHE MOLLHOCTH
KaHana Ha Bxoge Abm 0 0
MuHUManbHbBIA YPOBEHL
4YYBCTBUTEMNBHOCTU abm -18 21
Makc. wrtpach onTM4eckoro TpakTa ab 1,5 1,5
Makc. noTepn oTpaXkeHMUs Ha Npuéme ab 27 27
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Ta6nuua MNM3.2. NRZ 2,5M6uTt/c (100N, AnvHHaa nuHus)

MapameTpsl Ea. “== |Z2=22 | 222 CRORD
Zzz |22z | 2ZZ |z:z%
O6wan vHpopmauma
MuHUManNbHbIN MEXKaHanbHbIN
NHTEpBan My 100 100
ButoBas ckopocTb/ NMHENHoEe 2,5 6ut/c OTU1 FEC
KogupoBaHue - NRZ NRZ
MakcnmanbHbIn KO3hhULNeHT
OWNGOK No GuTam - 10712 10712
Tun BonokHa - G.652,G.653,G.655 | G.652,G.653,G.655
MHTephencHan Touka Ss
MakcumanbHbIN YpoOBEHb MOLLHOCTU
Ha BbIXO4e KaHana abwm +4 +4
MWHUMaNbHLIN YPOBEHB MOLLHOCTH
Ha BbIXO4e KaHana Abm 0 0
MuHUManbHasa ueHTpansHas Jactota | TIuy 191,5 ana C 191,5ana C
186,0 gna L 186,0 anga L
Makc. LueHTpaneHasa YacTtota Ty 196.,2 ansa C 196,2 ana C
191,5 ana L 191,5ana L
Makc. cnekTpanbHoe OTKNOHEHWE Mu 12,5 | +20 12,5 | +20
MwH. nogaBsneHue 60KOBOW MOAbI ab 30 30
MuH. koathhuMeHT raweHns nb 8,2 8,2
Macka umnynbsca G.959.1 G.959.1
OnTuyeckum TpakT oT Ss Ao Rs
Makc. noTepn, BHOCUMbIE B KaHane ab 25,5 28,5
MwH. NnOTEPU, BHOCUMBIE B KaHan b 13 13
MakcumarbHbIA punnii ab 2 2
Makc. xpomaTtuyeckas gucnepcumsa nc/HM 1400 1600
MuHMUManbHbIE ONTUYECKUE
BO3BPAaTHbIE NOTEPW Ab 24 24
MakcnmanbHaa QUCKpeTHaa OTpax.
CNoCcoBHOCTL Mexay Ss U Rs Ab 27 27
Makc. anhcpepeHumnanbHas
rpynnoBas 3agepkka nc 120 120
MakcmanbHble MeXKaHanbHbIe
NepeKkpPEeCTHbIE BNNAHNS ob -16 -16
Makc. nHtepcthepomeTpuyeckmne
NepeKkpPeCcTHbIE BANSHWS ab 45 45
UHTepdhencHasn Touka Rs
MakcrmansHbIM YPOBEHL MOLLIHOCTH
KaHana Ha Bxoge Abm 9 9
MWHUManbHbLIN YPOBEHb
4YBCTBUTEMBHOCTH nbm -28 -31
Makc. wrtpach onTM4eckoro TpakTa nb 2,5 2,5
Makc. noTepu oTpaxeHna Ha npueme ab 27 27
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Ta6nuua MNM3.3. NRZ 10r6ut/c (100w, KopoTKas NUHUS)

SEZ |Z58 | §zg | g%
NapameTpsi En. | £22 | £%% | £22 | 222
ZZz |22z | zzz | zz%
O6wasn vHchopmauma
MuHUManbHbIN MEXKaHaNbHbIN
NHTEpBan My 100 100
ButoBas ckopocTb/ NMMHENHOE 10 I6uT/c OTU2FEC
KOOMPOBaHUE - NRZ NRZ
MakcmmanbHbIN KO3hUUMEHT
oMGOK No GuTam - 10712 10712
Tun BonokHa - G.652,G.653,G.655 | G.652,G.653,G.655
MHTephencHan Touka Ss
MakcumanbHbIN YpoOBEHb MOLLHOCTU
Ha BbIXOA4e KaHana abwm +3 +3
MWHUMaNbHLIN YPOBEHB MOLLHOCTH
Ha BbIXOAE KaHana Abm -1 -1
MuHUManbHasa ueHTpansHas Jactota | TIuy 191,5 ana C 191,5ana C
186,0 gna L 186,0 anga L
Makc. ueHTpanbHas 4acTtota Ty 196,2 ana C 196,2 ona C
191,5 ana L 191,5ana L
Makc. CnekTpanbHOE OTKNOHEHUE My 12,5 | 120 | $12,5 | +20
MwuH. nogasneHne GOKOBOI MoapbI ab 30 30
MuH. kK03thPULMEHT ralueHns ab 8,2 8,2
Macka umnynbsca G.959.1 G.959.1
OnTuyeckum TpakT oT Ss A0 Rs
Makc. noTepu, BHOCUMBIE B KaHane ab 18,5 21,5
MwWH. noTepu, BHOCUMbIE B KaHan b 10 10
MakcumanbHbIA pyunnan nb 2 2
Makc. xpomaTtuyeckas gucnepcus Nc/HM 1100 1400
MuHUManbHbIE ONTUYECKME
BO3BpPAaTHbIE NOTEPU Ab 24 24
MakcnmanbHas guckpeTHas OTpax.
CNoCcoOBHOCTL MeXay Ss U Rs nb 27 27
Makc. anhcpepeHumnanbHas
rpynnoBag 3agepkka nc 30 30
MakcumanbHble MeXKaHanbHbIe
nepekpecTHble BNUAHNA ob 16 16
Makc. nHtepepomeTprnieckmne
nepekpecTHble BNUAHNA ab 45 45
MHTepchencHasa Touka Rs
MakcmanbHbIi YpoBEHb MOLLHOCTH
KaHana Ha Bxoge Abm -7 -7
MuHUManbHbLIA YPOBEHD
4yBCTBUTENBHOCTH abm 22 -25
Makc. wrpach onTM4ecKoro TpakTa nb 25 25
Makc. noTepu oTpakeHnsa Ha Npuéme ab 27 27
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Ta6nuua MN3.4. NRZ 10IréuT/c (1004, ANMHHas NUHKS)

MapameTpsi Ea | 2=2= |22 | 222 |222
ZZZ |ZEZZ |z2% |EZZZ
O6wan vHpopmauma
MuHUManbHLIN MEXKaHanbHbIN
NHTEpBan My 100 100
ButoBasa ckopocTb/ NMHENHoe 10 6ut/c OTU2 FEC
KogupoBaHue - NRZ NRZ
MakcumansHbii KoathhULMeHT
oOWNGOK No GuTam - 10712 10712
Tun BONoKHa - G.652,G.653,G.655 | G.652,G.653,G.655
MHTephencHan Touka Ss
MakcumanbHbIN YpoOBEHb MOLLHOCTU
Ha BbIXOA4e KaHana abwm +6 +6
MWHUMaNbHLIN YPOBEHB MOLLHOCTH
Ha BbIXO4e kaHana Abm +3 +3
MuHUManbHasa ueHTpansHas Jactota | TIuy 191,5 ana C 191,5ana C
186,0 gna L 186,0 anga L
Makc. ueHTpanbHaga JyacTtoTa Ty 196.2 pna C 196,2 pna C
191,50na L 191,5ana L
Makc. cnekTpanbHOEe OTKNOHEHWE Mu 12,5 | +20 12,5 | +20
MuH. nogasneHne 60KOBOM MOAbI ab 30 30
MuH. kK03thPULMEHT ralueHns ab 9 9
Macka nvnynbca G.959.1 G.959.1
OnTuyeckum TpakT oT Ss A0 Rs
Makc. noTepu, BHOCUMBIE B KaHane ab 24,5 27,5
MwWH. noTepu, BHOCUMbIE B KaHan b 13 13
MakcumanbHbIA pyunnan nb 2 2
Makc. xpomaTtuyeckas gucnepcus Nc/HM 1600 1700
MuHUManbHbIE ONTUYECKME
BO3BpPAaTHbIE NOTEPU Ab 24 24
MakcumanbHas gnckpeTHaa oTpax.
CNoCcoOBHOCTL MeXay Ss U Rs nb 27 27
Makc. anhcpepeHumnanbHas
rpynnoBag 3agepkka nc 30 30
MakcumanbHble MeXKaHanbHbIe
nepekpecTHble BNUAHNA ob 16 16
Makc. nHtepepomeTprnieckmne
nepekpecTHble BNUAHNA ab 45 -45
MHTepchencHasa Touka Rs
MakcrumanbHbIi ypOBEHb MOLLHOCTH
KaHana Ha Bxoge Abm -7 -7
MuHUManbHbLIA YPOBEHD
YYBCTBUTENMBLHOCTHU nbm 24 27
Makc. wrpac onTU4ecKoro Tpakra nb 25 25
Makc. noTepu oTpakeHnsa Ha Npuéme ab 27 27
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NMPUNOXEHUE 4. XAPAKTEPUCTUKU ONTUYECKUX UHTEP®EUCOB

CTAHOAPTA G.959.1 ANA CETEA OTN-OTH U SDH

Tabnuua MN4.1. OnTMYecKkMe MHOrokaHanbHble MHTepdenchbl

XapakTepucTumku En. OnTtuyeckne MHorokaHasneHble MHTepdenchl
P16S1- P1611-2D2 | P16S1- P16S1-2C2
1D2 P1611-2D3 | 2B2 P16S1-2C3
P16S1- P1611-2D5 | P16S1- P16S1-2C5
1D5 2B5

O6wasn wHpopmaumnna

Makc. yvcno kaHanos 16 16 16 16

CKOpOCTb/NMMHENHLIN Kog rowt/ | 2,5/NRZ 10/NRZ 10/NRZ 10/NRZ

Makc. koathd). owmnbok c 102 1072 1072 1072

Twvn BONOKHA G.652, G.652,G. G.652, G.652,G.

G.655 653,G.655 G.655 653,G.655

UuTtepdenic B Touke MPI-

SM:

-MaKC. YPOBEHb MOLUHOCTU

Ha BbIXO4e KaHana abm 4 -3 +3 -7

-MWH. YPOBEHb MOLLHOCTW Ha

BbIXO4E KaHana abm -10 -6 0 11

-Makc.  obWwmurh  ypOBEHb

MOLLIHOCTW Ha BbIXoAe abm +8 +9 +15 +5

_LUeHTpanbHasa 4Yactota Thy | 192,1+0,2 | 192,1+0,2 | 192,1+0,2 | 192,1+0,2
m (0...15) | m (0...15) [ m (0...15) | m (0...15)

-MHTEpBan Mexay KaHanamu | [Ty 200 200 200 200

-Makc. Aesmaumns 4acTtoTbl My 40 40 40 40

_MVH. Ko3dhdh. raweHma Jal =) 8,2 8,2 8,2 8,2

OnTtnyecknn TpakT (oAMH

uHTepBan) ot MPI-Sy no

MPI-Ry:

_MaKcumarbHoOe 3aTyxaHue ab 11 6 11 11

-MUHUMAIBHOE 3aTyxaHue ab 2 0 0 0

-MaKc. XpomaTtiy. gucrnepcus | Ne/Hm 800 400 800 800

-MWHKMarbHbIE ONTUYECKKne

Bo3spaTtHble notepn MPI-Sy Ab 24 24 24 24

-MaKCUManbHoe AUCKPEeTHOoe

oTpaxeHne mexay MPI-Sy n

MPI-Ru Ab 27 27 27 27

_MakcumarnbsHada andod.

rpynnosas 3agepxka nc 120 30 30 30

WHtepcpennc B Touke MPL

Ru:

_MMaKC. YPOBEHb MOLLHOCTHU

Ha BXOAe KaHana abm -6 -3 +3 -7

_MWH. YpPOBEHb MOLLHOCTU Ha

BXO4E KaHarna abwm 21 12 _11 22

-MaKc.  obWun  ypOBEHbL

MOLLHOCTM Ha BXoae Abwm +6 +9 +15 +5

_Makc. wrpad ontn4y TpakTa ab 1 2u1 2n1 2n1

_MVH. 3KBMBar. 4yBCTB. abm 22 14 wmn 13 A3wmn 12 24 n 23

-MaKC. OTpaXeHne onTuy.

CeTeBOro aneMeHTa ab 27 27 27 27
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BBEJIEHUE

OcHoBHas 3amadya BBICIIETO OOpa30BaHUs 3aKIIOYAeTCS B (DOPMUPOBAHHUH
TBOPYECKOM  JIMYHOCTU  CHEIHUAINCTa, CHOCOOHOr0 K  CaMOpa3BUTHIO,
caMm000pa30BaHNI0, MHHOBAIIMOHHOM NeSITebHOCTU. Perienue 3Toi 3amauu Bpsia
JI1 BO3MOXHO TOJIBKO IyTEM Mepeaaun 3HaHUI B TOTOBOM BHUJIE OT MPENOAaBaTelIs
K cTyAeHTy. Jlyist perieHus: 3Toi 3a1auyu B y4eOHbIE TUIaHbl BCEX CHEIMaIbHOCTEN
BKJIIOYEHA CaMOCTOSITeNIbHAs paboTa, COCTaBIAIONIAsl 3HAYUTEIBbHYIO YacTb
y4eOHOIr0 BpEMEHU 00y4aeMoro.

B cBsa3u ¢ atuM, oOydyaeMOMy H3 IacCCUBHOTO TMOTPeOUTENs 3HAHUU
HEO0OXOJIMMO MPEBPATUTHCSI B aKTUBHOT'O MX TBOPIIA, YMEIOIIETO ChOPMYJIUPOBATH
npo0JieMy, MpOaHAIU3UPOBATh MYyTH €€ PEIICHUs, HAUTU ONTUMAaJIbHBIN pe3ybTat
U JI0Ka3aTh €ro MpaBWJIBLHOCTh. lIpoucxonsinas B HacTosiee Bpems pedopma
BBICIIIETO OOpa3oBaHUsl CBsi3aHAa 1O CBOEH CYTH C TEPEXOJ0M MapagurMbl
oOydeHHs K mapaaurmMe obOpasoBaHus. B 3ToMm maHe ciemyeT NpU3HATH, YTO
caMOCTOATeNIbHAsg pabdoTa CTYJIEHTOB SIBJISIETCS HE MPOCTO BaxHOW (dopmoi
o0pa3oBaTeILHOIO Mpollecca, a JOJKHA CTaTh €ro OCHOBOW. DTO MpeArnoJiaraet
OpPHEHTAIIMIO HA aKTUBHBIE METOJbl OBJIAJICHUS 3HAHUSIMH, PA3BUTHE TBOPUYECKHUX
CIIOCOOHOCTEM CTYIEHTOB, MEPEXOJl OT MOTOYHOrO0 K UHAMBUIYATHU3UPOBAHHOMY
00YyYEHHIO C YU4EeTOM ITOTPEOHOCTEH M BO3MOKHOCTEH JTMYHOCTH.

B mumpokom cwmbIcie mMojJ caMOCTOATENbHON paboTON cieayeT MOHMMATh
COBOKYITHOCTh BCEH CaMOCTOSITEJIbHOM JESITEIbHOCTH CTYJCHTOB Kak B y4eOHOMU
ayIUTOPHUH, TaK U BHE €€, B KOHTAKTE C MPENO/IaBaTEIEM U B €r0 OTCYTCTBHE.

CamocrosiTenbHast paboTa 6 KoHmakme ¢ npenooasamenem pean3yeTcs:

— HEMOCPEJICTBEHHO B TMPOIIECCE ayJAUTOPHBIX 3aHATHM — Ha JIEKIUSX,
MPAKTUYECKUX U CEMUHAPCKUX 3aHATHUAX, TIPU BBITTOJIHEHUH J1a00paTOPHBIX padoT;
— BHE PaMOK pacluCaHUs — Ha KOHCYJIbTAIUSAX MO y4eOHBIM BOIMpPOCaM, B
X0/Ie TBOPYECKUX KOHTAKTOB, TPH JIMKBUJAIMHK 3aJ0JDKEHHOCTEH, TIpH

BBIINIOJIHCHHUH CTYJCHTOM y‘IC6HI>IX M TBOPUYCCKHUX 3agay.



Bumamu 3amanuiit anis eneayoumopnoul CaMOCTOSITENHHOU PabOTHI MOTYT

OBITh:

1. lois1 oBJ1aieHUS 3HAHUSIMM:

— YTeHue Tekcra (yuyeOHMKa, [EpPBOMCTOYHMKA,  JOMOJIHUTEIILHOU
JUTEPaTypHl);

— COCTAaBJICHHUC I1JIaHa TCKCTA,

rpaguiecKoe N300paKeHUE CTPYKTYPhI TEKCTA;

— KOHCIICKTHUPOBAHUEC TCKCTA,

paboTa co CIoBapsIMU U CIIPABOYHUKAMU,

— paboTa C HOpMAaTUBHBIMU JIOKYMEHTAMH;

— yueOHO-uccaeoBaTeIbCKas padoTa;

— WUCIIOJB30BAaHUE AayAuO- W BHJCO3AMNCEN, KOMIBIOTEPHOM TEXHUKH,
WNHTtepHeT u 1p.

2. Jlns 3akpenyieHusi 1 CHCTEeMATU3AIUN 3HAHNM:

— paboTa ¢ KOHCTIEKTOM JIeKIHH (00paboTKa TeKCTa);

— moBTOpHas  pabora Hajg  y4yeOHbIM  MaTepuargoM  (yueOHHKa,

MEPBOMCTOYHHUKA, TOTIOJTHUTEILHON JTUTEPATYyphl, ayIMO- U BUACO3aAIUCEN);
— COCTAaBJIEHUE IIJIAHA U TE3UCOB OTBETA;

— COCTaBJICHUC Ta6J'II/II_I JJIs1 CUCTEMAaTUu3alnn y‘lC6HOFO Marcpualia,

HN3Y4YCHHUC HOPMATUBHBIX MATCPHUAJIOB,

— OTBCTBI HAa KOHTPOJIbHBIC BOIIPOCHI;

aHajguTH4Yeckass oOpaboTKa TeKkcTa (aHHOTUPOBAHUE, PEIEH3UPOBAHUE,
pedepupoBaHue, KOHCIIEKT, aHATU3 U JIp.);
— MOATOTOBKA COOOIIEHUH K BRICTYIJIEHUIO HA CEMUHApe, KOH(PEPEHIINH;
— MOJAroTOBKa pedeparoB, JOKIAIOB;
— cocraBiieHue oudnnorpaduu;
— TECTHUPOBAHUE U JIp.
3. lus popMupOBaHUS YMEHUI:

— pelleHue 3a7a4 ¥ yIpaxxHEeHHUH 1Mo oopasity;



pelieHre BapUaHTHBIX 33/1a4 U YIIPAKHEHUH;

— pEIICHHE CHUTYallMOHHBIX TPOU3BOJCTBEHHBIX (MPOQPECCHOHATBHBIX )
3aj]ad4;

— TOJTOTOBKA K JIETIOBBIM UTPaM;

— MPOEKTUPOBAHUE M MOJECIMPOBAHUE PAa3HBIX BHUJIOB U KOMIIOHEHTOB
pohecCHOHAILHOM AesITENFHOCTH;

— TMOJTOTOBKA KYPCOBBIX U JUIJIOMHBIX PabOT (MPOEKTOB);

— JKCIIEpUMEHTANIbHAs padoTa;

- pe(bHeKCHBHBIﬁ aHaJIn3 HpO(l)eCCI/IOHaHBHBIX YMGHI/Iﬁ, C UCIIOJIB30BAaHHUCM
ayano- U BUACOTCXHUKU U OP.
FpaHHum MCKIY 9TUMHU BHAAMU pa60T AO0CTATOYHO Pa3MbIThl, 4 CAMH BHUAbI

CaMOCTOSITEJIbHOM pa6OTBI IICPCCCKAOTCA.



1 OBIIAS XAPAKTEPUCTUKA CAMOCTOSITEJIBHOM PABOTHI
MNPU N3YYEHUU JUCHUIIJIMHBI «TPAHCIIOPTHBIE CETHU U CETH
JOCTYIIA»

[lenpto camMOCTOATENHHON pabOTHI CTyAEHTA MPU HU3YUYECHUU JAUCHUTLIMHBI
«TpaHCTIOpPTHBIE CETH M CETH JAOCTYIa» SABISETCS (HOPMUPOBAHUE Y 00YUAIOIMINXCS
JUYHOCTHBIX KauecTB, a Takke Habopa Npo(ecCHOHANBHBIX KOMIIETEHIIUN
Oynymiero Maructpa B cooTBeTcTBUM ¢ TpedoBanusasmu OI'OC BO o
HampaBieHuto noaArotToBku 11.04.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTUH U
CUCTEMBI CBSI3U.

3aauu caMoCTOSTEIHHOM PabOTHI:

— OCBOCHHME MPUHLHIIOB IIOCTPOEHUS COBPEMEHHBIX CHUCTEM CBS3H,
MPEIOCTABISIONIUX PAa3HOOOpa3Hble MH(DOKOMMYHUKAIIMOHHBIE YCIYTH, a TaKkKe
TEXHUUYECKUX XaPAKTEPUCTUK CUCTEM CBSI3U PA3JIMUHBIX CTAHIAPTOB;

— TmpuoOpeTEeHHUE HABBIKOB  pa3pabOTKHM  MPOEKTHOM U paboueit
TEXHUYECKOU TOKYMEHTAIINH;

— OCBOCHME MEPCIEKTUBHBIX METOJ0B MPOCKTUPOBAHUS U MOJCIUPOBAHUS
AJIEMEHTOB UH(POKOMMYHHUKAIIUOHHBIX CUCTEM;

— TpuoOpeTeHUE MPAKTUYECKUX HABBIKOB MPOBENICHUS CAMOCTOSTEIHLHOTO
aHajgu3a OCHOBHBIX KaK HWHTETPAJIbHBIX XapaKTepUCTUK (YyHKIIMOHUPOBAHUS
CHUCTEM CBSI3M, TaK M XapaKTEPUCTUK (DYHKIMOHUPOBAHUSI TPAKTOB, YCTPOUCTB U
OJIOKOB, BXOJIAIIUX B COCTAB CUCTEM CBSI3H;

— (dopmupoBaHHE TPAKTUYECKUX HABBIKOB MPUMEHEHUS  METOJIOB
IJIAHUPOBAHHUSI CETEU CBA3U.

B paGoueii nporpamme JuCHUIUINHBL « TPaHCTIOPTHBIE CETH U CETU JTOCTYTIa»
OTIpE/IeNICHbI CIIEeTYIOINE BUIbI CAMOCTOSATEIbHON pabOThI:

— TOATOTOBKA K J1abopaTtopHoii paboTe;

—  CaMOCTOSITEIbHOE U3yUYEHUE JIUTEPATYPHI.

[lensto BUma camocTOSITENBHOU pabOTHl «llodecomoska K nabopamopHoll

pa60me» Mo JHUCIHHMIIIIMHC «TpaHCHOpTHble CCTH M CCTH AO0CTYyIIa» ABJIACTCA
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3aKpPCINICHUC CTYACHTAMHW TCOPCTHYCCKOI0 Marcpuala I10 CICHUAJIbHOCTU U

BBIDA0OTKA HABBIKOB  CaMOCTOSITEIbHOM  MPO(ECCHOHAIBHOM W HAy4YHO-

UCCJIEI0BATENHCKON IESITEIbBHOCTU B 00JIACTU CUCTEM U YCTPOMCTB PaAMOTEXHUKU
U CBSI3H.

3amaun BHUIA CaMOCTOSATENBHOU paboThl «llodzcomoska K nabopamopHol
pabomey» no auctUIUIMHE «TpaHCIOPTHBIE CETH U CETU JOCTyNa» OO0YCIOBIICHbI
HEOOXOJMMOCTBIO TIOJNIYYCHHS CTYICHTOM 3HAHWM, YMEHHI, HABBIKOB COTJIACHO
dIoC BO 1mo noarorosku  11.04.02

Tpe6OBaHI/IHM HaIIPaBJICHUIO

I/IHCI)OKOMMYHI/IKaHI/IOHHBIG TCXHOJIOTMU M CHCTCMbI CBsA3M, Ha OCHOBC KOTOPBIX

(bopMUPYIOTCSI COOTBETCTBYIOIINE KOMIIETCHIINH.

Kon, popmymnmporka
KOMIICTCHIIN

Kon, popmynupoBka uHIMKaTOpa

[Inanupyemsble pe3yabTaThl
00y4eHHs IO IUCLMIUINHE
(MOyTI0), XapaKTepU3yIOIINe
3Tarbl (POPMHUPOBAHUS
KOMIIETEHIINI, UHAUKATOPOB

VK-1. Criocoben
OCYIIIECTBIISTh
KPUTUYECKU aHAIN3
MPOOJIEMHBIX CUTYAIIHi Ha
OCHOBE CHCTEMHOT'O
MOJIX0/1a, BEIPa0aThIBATh
CTpaTeruio NeHCTBUM.

NA-2yk.1 IpUMEHSIET METOIbI
CHCTEMHOI'0 NTOIX0Aa U
KPUTUYECKOr0 aHaIn3a
NpOOJIEMHBIX CUTYAIIHH,
paspadaThIBaeT CTpATEruto
JIEUCTBUNA, IPUHUMAsI KOHKPETHBIE
pelIeHus A7 ee peau3alum.

Ocy1iecTBIsSIET CpaBHEHUE
AJIBTCPHATHBHBIX BAPUAHTOB
peanu3anuy TpaHCTIOPTHOM ceTH U
CEeTH JAOCTYIa, IPOBOAUT BBHIOOD
ONTUMAJILHOI'O BAPHAHTA C LIEJIbIO
pelieHus NpoOJeMHON CUTYaIIHH.

VYK-2. CiocobeHn
YIPaBJIAThH IPOSKTOM Ha
BCEX JTamax ero
SKM3HEHHOTO I[UKJIA.

NJ1-1yx2 BBIACHSET TAIBI
JKU3HEHHOTO IMKJIA TIPOEKTa,
(hopMyImpyeT 3TaIbl pa3paboTKu U
pean3ainy MpoeKTa.

Brinenser, hopmynupyer
OTJIEbHBIE ITAIbl )KU3HEHHOTO
LMKJIa TPAHCTIOPTHOM CETH U CETH
JIOCTYyTIA.

NJI-2yk.> pa3pabaTbIBaeT MPOEKT C
YYETOM aHaIN3a aJIbTePHATUBHBIX
BapHaHTOB €T0 peasln3aliny,
OTIpe/IeNsieT LIeJIeBbIE 3TAIIbI,
OCHOBHBIE HampasJieHUs padoT,
00BsICHACT IeNu ¥ HOpMYIHPYET
3aJ1a9M, CBSI3aHHBIC C ITOJITOTOBKOM
W pean3anuei MpoeKTa, yupasisier
MIPOEKTOM Ha BCEX ATarax ero
KU3HEHHOTO ITHKJIA.

AHanu3upyeT TpaHCIIOPTHYIO CETh
Y CeTh JJOCTYTA C YIETOM
JIbTEPHATHBHBIX BAPHAHTOB,
onpenenseT Lenu eé
(YHKIIMOHUPOBAHUS, OCHOBHEIC
paboThI, 3aJa4u Ha dTare
9KCIUTyaTalHu.

N /1-3yk-2 BICTIOB3YET METOTUKH
pa3paboTKH U yIpaBIeHUS
MIPOEKTOM, ITPUMEHSS METOIbI
OIICHKH IOTPEOHOCTH B pecypcax u
3¢ (EeKTUBHOCTH MTPOEKTA.

Hcnonb3yeT METOMKH YIIpaBIICHHS
TPAHCHOPTHOMW CETHIO U CETHIO
JIOCTYTIA C yYETOM OTpeOHOCTEH B
pecypcax, IPUMEHsIS METOIbI
oteHKH YPPEeKTUBHOCTH

(OYHKIIMOHUPOBAHUSL.
TIK-4 Criocoben N -1+ cnonas3yeT ITpUHIMIIBL PykoBojacTByeTCS MpUHIIMIIAMUA
OCYIIIECTBIISATH (yHKIIMOHUPOBAHUS (hYHKITMOHUPOBAHUS
MIPOEKTHPOBAHNE MH(POPMAITMOHHO- WHPOPMAaILIHOHHO-
MOJIEpHU3AINH KOMMYHHKAIIUOHHON CHCTEMBI. KOMMYHHKAIIHOHHON CUCTEMBI TIPU
UHPOPMAITHOHHO- AKCILTyaTallui TPAHCIIOPTHOM CETU
KOMMYHHKAIIMOHHON Y CeTH JOCTYTIA.




CHUCTCMBEI.

N1-2nk-4 OmipenensieT CocTosTHuE U
TIEPCTIEKTUBEI PA3BUTHUS
MH()OPMAITMOHHBIX U
WH(POKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA.

Y4YHTHIBaCT COCTOSHUE U
MEPCICKTUBEI PAa3BUTHUS
WH()OPMAITMOHHBIX U
MH(POKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH MPU KCIUTyaTaluu
TPaHCHOPTHOM CETH U CETH
JOCTYTIA.

N-3nk-4 Onipeensier apXurexkTypy
W TIPUHIUTIB QYHKITHOHUPOBAHHSI
CETEBBIX aIMAPATHBIX CPEICTB.

Ocy1ecTBiseT 3KCILUTyaTaluio
TPAaHCHOPTHOMW CETH U CETH AOCTyIa
C y4eToM 0cOOEHHOCTEH
apXUTEKTYpPHI U IIPHHIUIIOB
(YHKIMOHUPOBAHUS CETEBBIX
anmapaTHbIX CPEJICTB.

N-4nk-4 Ucnions3yeT 6a30By10
ITAJIOHHYIO MOJIEITh
B3aI/IMOI[CI\/'ICTBI/I$I OTKPBITBIX CUCTEM
Y TIPOTOKOJIBI BCEX YPOBHEH MOJCIH
B3aMMOJICHCTBHS OTKPBITBIX

CHCTEM.

VunuThIBaET 0COOEHHOCTH 0a30BOMH
STAJIOHHOMN MOJIEIN
B3aUMO/ICHCTBUS OTKPBITBIX CHCTEM
IIPY 3KCIUTyaTalliy TPAHCIIOPTHOM
CETH U CETH JOCTYyIIA.

N-5nk-4 I Ipumensiet crmocoOsl,
(hOpMBI U METOIBI
KOMMEPIIHATA3AIUH MPOTYKIIH.

OcCyIIeCTBIISET IKCIUTyaTaluio
TPaHCIIOPTHOM CETH U CETH IOCTYIIA
Ha OCHOBE HCIIOJIb30BaHHUS
croco0oB, GopM 1 METOJIOB
KOMMEpLHAIU3alyuu NPOLYKIIUH.

N -6mk-4 OTCcnexuBaeT pa3BUTHE
MH()OKOMMYHHKALIMOHHBIX
TEXHOJIOTHH.

YuuThIBacT HANPABJICHUS PA3BUTUS
WH(POKOMMYHHKAIIHOHHBIX
TEXHOJIOTHH MPH SKCIUTyaTalluN
TPAHCIIOPTHOM CETH U CETH
JIOCTYyTIA.

N-7nk.4 OcyiectBisieT cOop
JIAHHBIX O TIOTPEOHOCTX
noJb3oBateneil HHHOPMAIIMOHHO-
KOMMYHHKAIIMOHHON CHCTEMBI.

Ocy1iecTBIAET 3KCIUTyaTalHio
TPAHCHOPTHOMW CETH M CETH JIOCTYTAa
Ha OCHOBE MEPHOINIECKU
CcOOMpaeMBbIX JIAHHBIX O
MOTPeOHOCTSIX MOJIb30BaTeNnen
WHPOPMAITHOHHO-
KOMMYHHUKAIIMOHHOM CHCTEMBI.

W]1-8nk-4 PazpabatriBaet
NPEUTOKEHHS IO MOICPHU3ALINH
anmnapaTHBIX, IPOrPaAMMHO-
anmapaTHbIX U IPOTPaMMHBIX
TEXHUYECKUX CPEACTB.

Pa3pabatbiBaeT npenyioxeHus 1Mo
MOJIEpHHU3AIMH allllapaTHbIX,
MPOrpaMMHO-aIIaPaTHBIX U
MPOrPaMMHBIX TEXHHUYECKHUX
CpEJICTB IIPU SKCILTyaTalluH
TPaHCHOPTHOM CETH U CETH
JIOCTyTIA.

Ilensto BuAa caMoOCTOATENBbHON paboThl «CamocmosmenbHoe u3yyeHue

Jaumepamypul» N0 NUCUUILUIMHE « TPaHCHIOPTHBIE CETH M CETH JOCTYNa» SIBISETCS

paciypeHue

3aKperieHUe 3HaHWH, NPUOOpETaeMbIX CTYAEHTOM Ha

TPaJAMIIMOHHBIX (OpMax 3aHITHH W BBIPAOOTKA HABBIKOB CaMOCTOSTEIHHOM

paboThI C IUTEPATYpPO U HICTOUYHUKAMH.




3amaun BHJA CaMOCTOSITENBHON paboTel «CamocmosamenvHoe u3yuenue

JIUMepamypuvi»

00yCJIOBJICHBI

o AMCHOUIIIINHEC

H€O6XOI[I/IMOCTI>IO IMOJIYy4YCHUA

CTyACHTOM

«TpaHcnopTHBIE CETH W CETH JOCTYyIa»

3HaHUW, YMEHUM,

HaBbIKOB corjacHo TpeboBanusiM PI'OC BO no HampaBieHHIO NOATOTOBKHU

11.04.02 MHpOoKOMMYHHUKAITMOHHBIE TEXHOJIOTMHM M CHUCTEMBI CBSI3U, Ha OCHOBE

KOTOPBIX (POPMUPYIOTCS COOTBETCTBYIOIINE KOMITCTCHITHH.

Kona, hopmynupoBka
KOMITCTEHIIUT

Kon, hbopmynupoBka uHIMKaTOpa

IInanupyemblie pe3yabTaThl
00y4eHUs 0 AUCIUTUIMHE
(MOyTI0), XapaKTepU3yOIIre
3Tarbl (POPMHUPOBAHUS
KOMIIETEHIINI, UHAUKATOPOB

YK-1. Cnocoben
OCYIIIECTBIISITH
KPUTUYECKUN aHAJIN3
NpoOJIEMHBIX CUTYaIMH Ha
OCHOBE CUCTEMHOTO
MOJIX0/1a, BEIpa0aThIBATh
CTPaTErUI0 IEUCTBUH.

N -2yk-1 IpUMEHSIET METO/IBI
CHUCTEMHOT'0 TI0IX0/1a U
KPUTHYECKOTO aHAIH3a
poOJIEMHBIX CUTYaLNH,
pa3pabaTbIBaeT CTpaTeruto
JIEHCTBUN, IPUHUMAsI KOHKPETHBIE
pEIICHUS AT €€ peaTn3alim.

OcymiecTBiIseT CpaBHECHUE
albTEPHATUBHBIX BAPUAHTOB
peanu3alry TPAHCIOPTHOW CETH U
CEeTH JIOCTYTa, TPOBOIUT BEIOOD
ONTUMAJIIBHOIO BAPUAHTA C LIEJIBIO
pelIeHus NpoOIECMHON CUTYaIIHH.

VK-2. Criocoben
YIIPaBIATh IIPOCKTOM Ha
BCEX ATAIax ero
SKU3HEHHOTO LIMKIIA.

WJI-1yxk» BBIOEIISIET dTaIIbI
JKU3HEHHOTO IIUKJIA TIPOEKTa,
(hopMyIIUpyeT 3Tl pa3paboTKU U
peann3anuy IpoeKTa.

Brinenser, Gopmynupyer
OTJENbHBIC ATAIbI )KU3HEHHOTO
IIMKJIa TPAHCTIOPTHOM CETH U CETH

JIOCTyTa.

NJ-2yk» pa3pabaThiBacT MPOEKT C
YU€TOM aHalin3a aJIbTCPHATUBHBIX
BapUAHTOB €T0 PEATN3aLUH,
OTIpeIeIIeT LIeJIEeBhIE FTAIIbI,
OCHOBHBIC HampaBlieHHUs PadoT,
00BSICHSET 11eNU 1 GOPMYIHPYET
3a[a4u, CBSI3aHHBIE C MOJTOTOBKON
Y peanu3alueil OpoeKTa, yIpaBisieT
MIPOEKTOM Ha BCEX 3Tarax ero
JKU3HEHHOTO ITHKJIA.

AHaM3UpPyeT TPAHCTIOPTHYIO CETh
U CETh JIOCTYTIA C YYETOM
AJIBTCPHATHUBHBIX BAPUAHTOB,
ONpEENSAET UETH €€
(YHKIIMOHUPOBAHUS, OCHOBHBIC
paboThI, 33/1a4X Ha dTarle
IKCILTyaTaIHH.

N A-3yk-2 UCNIOJIB3YET METOIUKHU
pa3paboTKH U yIpaBIeHHS
MIPOEKTOM, ITPUMEHSS METOIbI
OIIEHKH IOTPEOHOCTH B pecypcax u
3¢ (EeKTUBHOCTH MTPOEKTA.

Hcnonb3yeT METOOUKH YIIpaBICHUS
TPaHCHOPTHOMN CEThIO U CETHIO
JIOCTYTIA C yYETOM OTpeOHOCTEH B
pecypcax, IPUMEHsIsI METOABI
oreHkH 3 dekTuBHOCTH

(YHKIIMOHUPOBAHMSI.
ITIK-4 Criocoben N-11k-4 Mcionb3yeT mpUHIUTIBL PykoBoacTByeTCs npUHLIAIIAMA
OCYILIECTBIIAT (YHKIIMOHUPOBAHHS (YHKIMOHUPOBAHHS
MIPOEKTHPOBAHKE MH(POPMAIIIOHHO- WH(POPMAITHOHHO-
MOJIEpHHU3AIAN KOMMYHHKAIlMOHHOW CHCTEMBI. KOMMYHHKAIIHOHHON CUCTEMBI IIPU
MH(QOPMAIIIOHHO- 9KCIUTyaTaIlH TPAHCTIOPTHON CETH
KOMMYHHKAIIMOHHOM U CETH JOCTYIA.
CHUCTEMBI. U -2nk-4 OnpenensieT COCTOsSHUE U VYUUTLIBAET COCTOSIHUE U

NEPCIEKTUBEI Pa3BUTHUS
WHPOPMAITUOHHBIX U
MH(OKOMMYHHUKAIMOHHBIX
TEXHOJIOTHH.

MEPCIIEKTUBBI PA3BUTHUS
MH(OPMAITMOHHBIX U
WH(POKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH MPH SKCIUTyaTalliu
TPaHCTIOPTHOM CETH U CETH
JIOCTYyTIA.
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N/1-31k-4 OmipenensieT apXuTeKTypy
Y TIPUHIUTIB QYHKITHOHUPOBAHHSI
CETEBBIX alMapaTHBIX CPEJICTB.

OcCyIIecTBIAET SKCILUTyaTaHIo
TPAHCIIOPTHOHN CETH U CETH TOCTYIa
C y4eToM 0cOOEHHOCTEH
APXHUTEKTYPHI ¥ IPUHIIUIIOB
(YHKIMOHUPOBAHUS CETEBBIX
anmapaTHbIX CPEJICTB.

N -4nk-4 Ucnionms3yeT 6a30By10
3TAJIOHHYIO MOJIEITh
B3aMMOJICHCTBHS OTKPBITBIX CHCTEM
Y MIPOTOKOJIBI BCEX YPOBHEH MOJAECIH
B3aMMOJICHCTBHS OTKPBITBIX

CHCTEM.

VuuThIBAET 0COOEHHOCTH 0a30BOMH
STAJIOHHON MOJIEIU
B3aUMOJICHCTBHS OTKPBITBIX CHCTEM
MIPH KCIUTYaTaIlH TPAHCIIOPTHOMN
CETH U CETH JIOCTYTIA.

N 1-51k-4 [IpuMensieT crmocoOkl,
(hOPMBI 1 METOTBI
KOMMEPIIHATA3AIUH POTYKIIAH.

OcyIecTBISeT HKCIUTyaTauio
TPAHCIIOPTHOHN CETH U CETH TOCTYIIa
Ha OCHOBE HCIIOJIb30BaHUs
croco6oB, GopM 1 METOJIOB
KOMMEPUUATN3ALUU IPOIYKIIMH.

N -6mk-4 OTCcnexuBaeT pa3BUTHE
MH()OKOMMYHHKALIMOHHBIX
TEXHOJIOTHH.

YuuThIBacT HANPABJICHUS PA3BUTUS
NH()OKOMMYHHKALIIOHHBIX
TEXHOJOTHH MPH SKCIUTyaTalN
TPAHCIIOPTHOM CETH U CETU
JIOCTYyTIA.

N-7nk-4 OcymectBusieT cOop
JTAHHBIX O TIOTPEOHOCTAX
noJsb30BaTenei nHpopMaoHHO-
KOMMYHHUKAIIMOHHOW CHCTEMBI.

Ocy1ecTBIsSeT IKCILTyaTaluo
TPAHCIOPTHOMW CETH U CETH IOCTYyTa
Ha OCHOBE NEPUOANIECKH
coOMpaeMbIX TaHHBIX O
HOTPEOHOCTSIX MOJIb30BaTENeH
WH(GOPMAITUOHHO-
KOMMYHUKAIIMOHHON CHCTEMBI.

N /1-8nk-4 PazpabaTriBaeT
MPEI0KESHHUS 110 MOJICPHU3ALIUU
anmaparHbIX, IPOrPaMMHO-
aImnapaTHeIX U IPOrpaMMHBIX
TEXHUYECKUX CPEJICTB.

Pa3pabarbiBaeT npenioxeHus 1mo
MO/JIEpHHU3AIMH allllapaTHbIX,
MPOrPaMMHO-aNNapaTHbIX U
MPOTrPaMMHBIX TEXHHUYECKHUX
CPEACTB IIPU SKCILTyaTalluu
TPaHCHOPTHOM CETH U CETH
JIOCTYTIA.
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2 IVTAH-TPAOUK BBIITIOJIHEHUA CAMOCTOSATEJBHOM
PABOTBI

Ha mnepBoM »Tame HeoOXOIMMO O3HAKOMUTHCS C paboueil mporpaMmMoin
JUCUUIUIMHBI, B KOTOPOM pPAacCMOTPEHO COAEp)KaHWE TEM JIUCLUUILIUHBI
JEKIIMOHHOTO Kypca, B3aUMOCBS3b TeM JEKUUN C JabopaTOpHBIMH paboTamu,
TEMbl U BHUJBI CaMOCTOSTENbHONU paboThl. [1o KakaoMy BHIY CaMOCTOSTEIHHOM

paboThI MPEyCMOTPEHBI ONpeneIEHHBIE (POPMBI OTYETHOCTH.

TexHonoruyeckas KapTa CaMOCTOSITCJIbHOM pa6OTI>I CTyACHTA

" . OO0beM 4acoB, B TOM YHCIE
TOI'OBbIU
Konpr Bun S Cpencrsa u
peaM3yeMbIX | ACATENbHOCTH caMochgZenLHoﬁ TEXHOJIOTUH KOHgaKTHa’I
KOMIICTCHITAMN CTYIICHTOB 5 OIICHKH CpC pabora ¢ Bcero
paboTel npenoaaBareeM
2 cemecTp
[MoaroroBka k [TuceMeHHbII CobGecenoBanue 7.70 0.41 8.10
nmabopaTtopHOil  |oTuer
pabote
CamocrostensHoe |[Koncnekr CobecenoBanne 30.78 1.62 32.40
U3y4eHHUE
JIUTEPATYPhI
Hroro 3a cemectp| 38.48 2.03 40.50
Hroro| 38.48 2.03 40.50
HanmenoBanue 1abopaTopHbIX paboT
Neo Temsbr WurepakTrBHas
HaunmenoBanue TeM 1a00paToOpHBIX padoT OO6bem yacoB
JCHUTITAHBI bopma npoBeieHHs
2 cemectp
Tema 1. OCHOBBI IOCTPOCHUSI ONITHYECKHUX CHCTEM Iepeaadu
1 OCHOBBI TOCTPOEHHUS ONTHYECKHUX CUCTEM Tepeaadn 3.00 nabopatopHas
pabota
Tema 2. llnudppoBoe My IbTHIIEKCMPOBAHKE B ONTHYECKHUX CHCTEMAX Nepeaadu
2 My JIbTHIUIEKCHPOBAaHUE B ONTUYECKUX CHCTEMax 3.00 JaboparopHast
nepeaavn pabota

Tema 3. UICTOYHHKH ONITHYECKOT0 M3JIy4eHHs VISl CHCTEM Iepelayu

3 M CcTOYHUKY ONITHYIECKOTO M3ITyICHHS IS CUCTEM 3.00 nmaboparopHas
nepeaaun pabota

Tema 4. Moayasiuusi M3JIy4eHUs] HCTOYHNUKOB 3JIEKTPOMATHUTHBIX BOJIH ONITHYECKOT0
aMana3soHa
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4 Moaynsuus u3ny4eHrs UCTOYHUKOB 3.00 nabopaTopHas
AJIEKTPOMATHUTHBIX BOJH ONTHYECKOTO JHAa30Ha pabora
Tema 5. @oTonprueMHUKH ONITHYECKUX CUCTEM Ieperadun
5 DOTONMPUEMHHUKH JIJIST ONTHYCCKUX CHCTEM 3.00 nmaboparopHas
nepenadn pabota
Tema 6. @oTonpuemMHbIe YCTPOICTBA ONTUYECKUX CUCTEM Nepeaadyu
6 doTronpueMHbIE yCTPOWCTBA ONTUIECKUX CHCTEM 3.00 nmaboparopHas
nepenadn pabota
Tema 7. OnTH4YecKHe YCHIUTEIN I ONTHYECKUX CUCTEM Iepelayun
7 OnTudeckue yCUIUTENU 7151 ONTHYECKUX CUCTEM 3.00 nabopaTopHas
nepeaavn pabota
Tema 8. JIuHeiiHbIe TPAKTHI ONTHYECKUX CHCTEM Nepeaadyu
8 JIuHeliHbIe TPaKThl ONTHYECKUX CUCTEM MEpeaadn 3.00 nmabopaTopHas
pabota
Tema 9. OnTHYeckne KOMIIOHEHTHI IJIsl CHCTEM MepeIavyu U ONTHYECKHUX ceTell
9 OnTuyeckrue KOMIIOHEHTHI 151 CHCTEM epeJadyn U 3.00 nmabopaTopHas
ONTHUYCCKUX CETCH pabota
Hroro 3a cemectp 27.00
| Uroro  27.00

[1maH caMOCTOSATENBHOIO U3yUYEHUS JINTEPATYPhI

0 . P
N BUJIb! CAMOCTOSTENBHOM PaGoTs! €KOMEHTyeMbl€ HCTOUYHUKH UH(HOPMAITIT
o/ (Ne uctounuka)
OcHoBHas | JlononHutenbHas (Metoaudeckas Hureprer-
pecypchl
1 |lloaroroBka K 1abOpaTOPHOM 124 12 123 1234
pabote
2 |CaMocTosITeNbHOE U3YUICHHE 124 12 123 1234
JUTEPATYPHI
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3 KOHTPOJIBHBIE TOYKHU U BU/IbI OTYHETHOCTH 10 HUM

PeliTuHroBas cucreMa OLIEHKH YCIIEBAEMOCTH CTYJEHTOB B XOJI€ TEKYLIErO
KOHTPOJIS ¥ TPOMEKYTOYHOM aTTECTALlMU HE IPUMEHSETCS.

IIpoMe:kyTOUYHASI aTTECTALASA

[TpoMexyTouHas aTTecTalus IPOBOAUTCA B OPME 3a4eTa ¢ OLIEHKOIA.

[Ipouenypa npoBeeHHs 3a4e€Ta C OLEHKOW OCYILECTBIISIETCS B COOTBETCTBUU
c IlomoxeHneM O TPOBEACHUM TEKYLIETO KOHTPOJS YCHEBAEMOCTH U
MIPOMEKYTOUHON aTTeCTalMy OOYYarolMXCsl MO0 00pa30BaTeNIbHBIM MPOTrpaMMaM
Bbiciiero obpaszoBanuss B CK®Y - mporpammam OakanaBpuara, mporpamMmam
cnenuaiMrera, nporpamMmam maructparypel - B CKOVY, Ilomoxenunem o
MIPOBEJACHNN TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH M NPOMEKYTOYHOM aTTECTALNU
oOyuaromuxcss 1O 00pa3oBaTeiIbHBIM IpPOrpaMMaM BBICIIErO 00pa3oBaHUs -
IIpOrpaMMam acClUpPaHTypPhl, MporpaMmaM opauHaTypsl - B CKDY.

Tekymuii KOHTPOJIb O0O0Y4YalOIIUXCS MPOBOJUTCA IpEnoaaBaTelsIMH,
BEYLIUMHU JIa0OpATOPHBIE 3aHATHUS IO JUCLUILIMHE, B CIEAYIOLMX (hopmax:

— TOJrOTOBKA K JJaOOopaTOpHOH paborTe;

—  CaMOCTOSITEIbHOE U3yUYEHUE JINTEPATYPBI.

Kpurepuu oneHnBanus pe3yinbTaToOB CAMOCTOSITEIBHON paOOThI:

— KOHCIEKT;

— NHUCHBMEHHBIM OTYET;

npuBelieHbl B POHAE OLEHOYHBIX CPEACTB MO AUCHUILIMHE « TpancnopTHbIE
CETU U CETU JOCTYIIa.

Texkymasi arrecralusi CTYJEHTOB MPOBOJIUTCS  MPENoAaBaTEsIMH,
BEyIIMMH J1a0OpaTOpHBIE 3aHATHA MO OUCLUUIUIMHE, B Cleayroumx ¢Gopmax:
cobeceoBaHuE.

Jomyck Kk JiadopaTopHbIM PpadoTaM MPOUCXOAUT MPU HAIUYUHA Y
CTYJICHTOB TEYaTHOTO BapHaHTa OTYeTa. 3aluTa OT4YeTa NPOXOJUT B Qopme
JOKJIaJja CTyJEHTa 10 BBIIIOJHEHHOW paboTe W OTBETOB HA  BOIPOCHI

peroaaBaTcIisd.
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MakcumanbHOE KOJMYECTBO OAIJIOB CTYACHT MOJy4aeT, eciau opopMIIeHUE
OTYeTa COOTBETCTBYET YCTAHOBIICHHBIM TPEOOBAHHSAM, a OTYET TOJHOCTHIO
pacKpbIBaeT CyTh paboThl. OCHOBAaHUEM JJIsI CHUYKEHUEM OIICHKU SIBJISFOTCS:

— HaJgu4#e OMMOOK B OTYETE, HE HCKAXKAIONTUX CYTH, PACCMAaTPUBAEMOTO
BOTIPOCA;

—  OTBETHI Ha BOIPOCHI MPETMOIaBaTENS HE SBIISIOTCS HCUSPITBIBAIOIIINMU;

— TMCHMEHHBIN OTYET BHITIOJHEH B HEOpEKHOU (opMe.

OT4eT MOXKET OBITh OTIIPABJICH HA JJOPAOOTKY B CIASAYIOIIMUX CIyqasiX:

— B MPEICTaBICHHOM IHUCHMEHHOM OTYETE TMPHUBEIACHBI HEMPABUIILHBIC
pacueTsl;

— B IIPEACTaBICHHOM IMMCHhbMEHHOM OTYETE MPUBEICHBI HE 000OCHOBAHHBIC
BBIBO/IBI;

— 3aJIaHK€ Ha MPAKTUYECKOE 3aHSATHE BHITIOJHEHO HE MOJHOCTBIO.

Kputepun oinieHuBaHHs MHUCHMEHHOIO OTYETa MO JabopaTopHOil pabdote
npuBeeHbl B DOHJIE OIIEHOYHBIX CPEJCTB MO AUCHHUILUIUMHE « TpaHCTIOPTHBIE CETH U

CCTH JOCTYyIIa».
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4 METOAMYECKHUE PEKOMEHJIAIIMKX 11O HU3YYEHUIO
TEOPETHYECKOI'O MATEPHAJUIA

IIpu paboTe ¢ peKOMEHJOBAHHOM JIUTEPATypOl U MCTOUHUKAMU CTYJIEHTY
HE0O0XO0MMO, B TIEPBYIO O4YepeIb, 00paTUTh BHUMAHUE HA CICAYIOIINE MOMEHTHI:

1. BHUMaTeNnbHO M3YYUTh MaTEPUAIIbI, XapaKTEPU3YIOUIUE KypC U TEMATHKY
CaMOCTOSITENILHOTO U3YYEHHUS, YTO U3JI0KEHO B yUEOHO-METOIMUECKOM KOMILIEKCE
10 JUCLUMIUIMHE. DTO MO3BOJUT YETKO NPEICTABUTh KaK KPYT, U3yYaeMbIX TEM, TaK
U TIIyOMHY HX MOCTHXKEHUS.

2. CocTtaBuTh TOAOOPKY JIUTEPATYphl, JOCTATOYHYIO [UIsI HW3YYEHUS
npeajiaraeMpix TeM. B yuyeOHO-METOIMYECKOM KOMIUIEKCE WIM METOAMYECKUX
peKoMeHalusAX oO0A3aTeIbHO TMPEACTABICHbl OCHOBHOM U JIOMOJIHUTENbHBIN
CIUCKH JIUTEPATyphl, JOCTYIIHbIE AJisi CTyA€HTOB. OHU HOCAT PEKOMEHAATEIIbHBIN
XapakTep, 3TO 03HAYAET, YTO BCEr/A €CTh JIMTEPATYPa, KOTOPasi MOXKET HE BXOJNUTH
B JIaHHBIA CIIMCOK, HO SIBJIAETCS HEOOXOOUMOM 1t ocBoeHus TeMbl. [Ipu sToM
CJIelyeT UMETh B BUJY, UTO HYKHA JINTEpaTypa pa3IMYHbIX BUIOB:

— y4eOHHUKH, yueOHbIE U yUeOHO-METOIUYECKHUE TOCOOUS;

— MoHorpaduu, COOPHUKM HAyYHBIX CTAaTEH, MyOJIHKAMHU B )KypHaJax;

— CIIpaBOYHAsl JUTEpAaTypa — SHUUKIONEIUH, CIOBapH, TEMATHYECKUE,
TEPMUHOJIOTMYECKHUE CIIPABOYHUKH;

3. O0OyyaeMbIii JIOJDKEH COBEpIlaTh COOCTBEHHBIC WHTEIUICKTYaIbHbIC

YCHIIM:A, @ HC TOJIbKO MCXaHUYCCKH 3ayYUBATDb ITOHATHUA U ITOJIOKCHUA.

Bomnpocsl ajs1 cobeceoBaHusi MO BONMPOCAM TeMbl BBLIHOCHMMOW Ha
CaMOCTOAITEJIbHOE U3y4YeHHe
ba3oBblil ypoBeHb
Tema 1. OCHOBBI TOCTPOCHUSI ONTUYECKUX CUCTEM IEepeaadn
1. Kaxkue 9acTOThI 371€KTPOMArHUTHBIX KOJIEOAHUI OTHOCST K ONITUYECKOMY
JIAana3ony?

2. Kaxk cBs3aHbI JJIMHA BOJIHBI 3JICKTPOMAIrHUTHOT'O U3JIYUCHHA U yacTtoTa?
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Yem xapakTepu3yrOT ONTUYECKUE CBOMCTBA PUBNIECKUX Cpen?

Kakwue XapaKTCPUCTUKHN UMCCT CTCKJISTHHBIN CBCTOBOI[?

wokw

Uewm omnpeaesnsaroTcs MOTepH ONTUYECKON MOITHOCTH B CTEKIOBOJIOKHE?
6. Kakue nucnepcruoHHbIe HCKaKEHHS ONITUYECKUX CUTHAJIIOB BO3MOKHBI B
CTEKJIOBOJIOKHE?
7. YTo Ha3BIBAIOT ABONHBIM JTyUYEIPEITOMICHUEM ?
8. Uto o6o3Hauaer ycioBue bparra-Bymnnda?

9. Yro npencrapisieT coO0M ONTUYECKAst aHU30TPOITHUS?

Tema 2. IludppoBoe MyJbTUIIIEKCUPOBAHWE B ONTHUYECKHX CHCTEMax
neperavyu

1. Kakve Buapl 1mUPPOBOTO MYJIBTUILNIEKCUPOBAHUS TPUMEHSIOT B
ONTUYECKUX CHUCTEMAX Iepenadu?

2. B uéMm 3akioyaercs  OCHOBHOM  NPUHLMIO  IJIE3MOXPOHHOTO
MYJIbTUILIEKCUPOBAHUS ?

3. Kaxkoe Ha3HA4YCHHE UMEIOT OUTOBBIE BCTaBKH pu
MyibTUIIEKcupoBanun PDH?

4. Kaxkue ckopocTHbIe pexkuMBbl (hopMupyroTcs B cuctreMax PDH?

5. B 4em npo6sieMbl MyabTuIieKcupoBanust PDH?

6. Kakue npeoOpazoBanusi Hu(POBBIX JaHHBIX NPEIYCMOTPEHBI B CXEME
MyabTUILIEKCUpOoBaHus SDH?

7. Kakue QyHKIIUU BBITIOTHSIOT 3ar0JI0BKU B U POBHIX Oj0kax SDH?

8. Kakoe Ha3HaueHue onpeeneHo ykazarensaM B IudpoBbix 61okax SDH?

9. Kakue 351eMeHTBI BXOIAT B COCTaB CUCTEMBI niepenaun SDH?

10. Yto onpenensiercsa B Toukax S u R cuctemsl nepenaun SDH?

11. B yeM npuHIUMIUAIBHOE OTAWYME MyJbTHILUIEKCHpoBaHus ATM or
SDH?

12. YUem oTimuaercs suerika ATM ot imkina SDH?

13. Kakue npoTokoiabHbIe PYyHKIMH MpeycMOTpeHbl B ATM?
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Tema 3. IcTOYHUKYN ONITUYECKOTO U3IIyYEHUS JUIsl CUCTEM NEepenadn

1. Yrto Takoe UCTOYHHK ONTUYECKOTO U3ITyUeHuUs?

2. Kaxkue TpeboBaHMs MPEIBABISIOTCS K U3TydaTeIsIM ONTHICCKUX CHCTEM
nepenayn’?

3. Yro npeacrasiser coO0M CBETOAUO?

4. Kaxkue koHcTpykuu CHUJ] npuMeHSIOTCS B CUCTEME CBSI3U?

5. Ha yem ocHoBad npuHuun aecteust CUJ?

6. Kakoe mnpunimunuansHoe paznuune wumetor CHUJl  TopueBodt wu
MTOBEPXHOCTHBIN?

7. Kakue xapakrepuctuku umeetr CU/?

8. Kakoe ycTpoiCTBO Ha3bIBACTCS Ja3epoM?

9. Yro npencrasiusieT co0oil ypaBHeHUE DUHIITEHHA?

10. 13 kakux 371€MEHTOB COCTOUT Ja3ep?

11. KakoBbI ycoBHS JIa3€pHOW FEHEPALIAN?

12. Kak ycrpoen pezonatop ®abpu — [lepo?

13. B uem 3akirogaeTcs paboTa mojaoCcKoBOro ja3epa?

14. Kakue xapakTepUCTUKHA UMEIOT MOJYITPOBOJIHUKOBBIE Ja3€phl?

Tema 4. Moaynsaiua M3JIy4eHUsT UCTOYHUKOB SJICKTPOMATHUTHBIX BOJIH
ONTUYECKOI0 JUaIa3oHa

1. Yto Takoe MOIyNSALMA ONTUYECKOTO U3ITYyUEHUA?

2. Kakune Buapl MOAYJISIUMN TPUMEHSIOTCS B TEXHUKE ONTHYECKON CBA3HU?

3. Kakue oTnnums UMET MpsAMas U BHEIIHSAS MOAYJSLHMH ONTUYECKOTO
U3ITy4eHus?

4. Yewm xapaktepusyeTcs npsimast MOLYJIALHS?

5. KakuM 06pa3omM yMEHbIIAIOTCS UCKAXKEHUS! TIPY IPSIMOM MOIYJISITUM?

6. UYewm ornuyarorcs moayisiunoHHble XapakTtepuctuku CUJI w ITTTI?
7. IloueMy npoUCXOAUT TUHAMUYECKOE YIIIUPEHHE CIIEKTpa?
8

UeMm BBI3BaHBI LIYMBI TPU NPSAMON MOAYJISIIUN U3ITYUCHHUS?
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9. Kakme  dyHKIIMOHANBHBIE  OJIOKM  BXOOAT B TEpearomue
WHTETPUPOBAHHBIC ONITUYCCKUE MOTYJTH?
10. Kakum 06pa3om MPOUCXOIUT SIACKTPOOTITUIECKAS MOTYJISIIHS?

11. Yem onpenensercs nojioca npomyckanus S0M?

Tema 5. DoTONPUEMHHUKHN ONITUYECKUX CUCTEM TIEpeaadn

1. Kakoit mpubop Ha3bIBaeTCs POTOIETEKTOPOM?
Kakue TpeboBanus MpeabABIAIOTCA K (POTOMNPUEMHHUKAM CUCTEM CBSI3U?
Yro takoe dhoToauon?
Kak ycTpoeH p-i-n ¢poroguon?

Kakoe Ha3HaueHHne UMeeT IPOCBETIIAIONINM coit poroanona?

2

3

4

5

6. Kaxkue xapakrepuctuku umeet poroanos?

7. Kaxkue npeumyniectBa umeet JIO ]I nepex p-i-n?

8. Kakum 006pa3zom MOKeT OBITh MOBBIIIICHO OBICTpOICHicTBIE hoToaOAA?
9. Yewm onpenensiercs kodppuuuent ymHoxxenus JIO?

1

0. Yro npencraiser coO0l XxapaKTepUCTUKA TUHEHHOCTH JETEKTUPOBAHUS
JAD/1?

11. TTouemy JI®/I Hyx)naeTcs B peryjmpyeMoM uctounnke Ecm?

Tema 6. @oTonpreMHbIE YCTPONCTBA ONTUYECKUX CUCTEM MEPEIaun

1. Yro nmpexncraBiseT co0oi poTonprueMHOE yCTPOHCTBO?

2. YeM oTIHMYAIOTCS MPAMOE JETEKTUPOBAHUE M JICTEKTUPOBAHUE C
npeodpazoBaHreM?

3. Kakum TpeOoBanusM n0kHBI yaoBiaeTBopaATh DIIY  onrtuyeckux
CHUCTEM CBSI3U?

4. Kakue snemeHnTsl BXoaiT B OIIY ¢ npsameim gerexktupoBanuem? Kakoe
OHU MMEIOT Ha3HAYEHHUE?

5. Kakue snementsl BxoasaT B ®IIY c¢ npeobpazoBanuem? Uem oHuU
OTJINYAKOTCSA OT 3y1eMeHTOB DIIY npsMoro neTeKTUpOBaHUs?

6. Kaxkue 1oCTOMHCTBA M HEOCTATKU UMEIOT ycunurenu OITY?
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7. YTo OTIIMYAET JEKTPUYECKYIO U ONTHUYECKYIO MOJOCHI MPOITyCKaHHUS
DIIY?

8. KakuM o0pa3om cBsI3aHbI AIEKTPUUECKAs U ONTHYECKAS IT0JIOCHI YACTOT
OITY?

9. Yem ompenensercss COOTHOIIEHHE cuUrHa/mym B cxeme ODIIY c
UHTETPUPYIOUINM YCHIUTEIEM U P-i-n GOoToANOA0OM?

10. Yem ompenensiercss CcOOTHOIIeHHME curHa/miyMm B cxeme ODIIY ¢

TpaHCUMIIEAAHCHBIM ycunuTesnem u JIDJ(?

Tema 7. OnTuueckre yCUIUTENN I ONTUYECKUX CUCTEM IEPEIadn

1. Yto Takoe ONTUYECKUN yCUIUTEID?

2. lTloueMy BO3MOHO yCUJICHHE CBETa?

3. Kak kinaccuuuupyroTcsi ONTUYECKUE YCHIIUTEH?

4. Kakum TpeOOBaHUSM JOJIKHBI yIOBIETBOPSITH ONTHYECKUE YCUIUTEIH
CHUCTEM IepeIaun?

5. Kakue BHUIBI MOJYNPOBOJHUKOBBIX ONTUYECKUX YCUIMTEIECH MOTYT
ObITH HcTi0JIb30BaHbl B BOCII?

6. UeM oTIMYaeTCs YCUTUTENb OEryIiei BOJHBI OT PE30HAHCHOTO?

7. Kakue HeTOCTaTKU UMEET YCUITUTENh OeryIiei BOJIHbI?

8. UTo nmpeAcTaBisiiOT CO00M peIKO3eMENIbHBIC AJIEMEHTHI?

9. Kyna momematorcst atombl Er, Nd, Pd, Tm mis momydyenust apdexra
ONTUYECKOTO YCUJICHUSA?

10. Kakue ycTpoiicTBa BXOIAT B COCTAB ONTUYECKOTO YCHUIIUTEINS?

11. CkoJIbKO SHEPTeTUUECKNX YPOBHEH 3aICICTBOBAHO B aTOMax 3pOust JJis

ycuieHus?

Tema 8. JIuHeliHbIe TPAKThl ONTUYECKUX CUCTEM MEepeadn
1. Kakue cnocoObl MOCTPOEHUS] ONTUYECKUX JIMHEUHBIX TPAKTOB MOTYT
OBITH BBI/ICJICHBI?

2. UYto npencrapisieT co00i aTMOC(hEpHBINH ONTUYECKUMN TPAKT?
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3. Uro omauyaeTcsi B CTPYKTYpe€ OJHOBOJIHOBOIO KM MHOTOBOJIHOBOTO
nuHerHbIX TpakToB BOCII?
4. Yto npencrapisieT cOO0M TpaHCTIOHEP?

5. Kaxkue TpeGoBaHMs NPEABABIAIOTCS K JIMHEHHBIM CUTHATIAM [UPPOBBIX

6. Kak knaccudunupyrorcs nuneiinbie koasl BOCIIT?

7. Kaxkue xapakTepuCTUKU ONpeesIeHbI 11 TuHEeUHbIX KogoB BOCII?

8. OObsicHUTE aNTOPUTM (HOPMUPOBAHUS CKPEMOIUPOBAHHOTO KOJIA.

9. OOBsicHUTE aNTOPUTM (POPMUPOBAHUS JIUHENHBIX KO/10B 1 B2B.

10. Kakum oOpazom GpopMHUpYIOTCSl CUTHAJIBI B Kojgax mBnB?

11.Yto sBnsieTCST OCHOBOM ONpENENCHUS JIMHBI PEreHEPalluOHHOTO
yuactka mudposoit BOCII?

12. Yro Takoe k03P PUIueHT OmmOOK?

13. Kak paGoTaet ycTpoiiCTBO BOCCTAaHOBIICHUSI UMITYJILCOB?

14. Kakoe Ha3HaueHHEe UMEET PUIBTP-KOPPEKTOP?

15. Yto ompenensieT IJIMHY PETeHEPAllMOHHOTO Yy4YacTKa OJHOBOJIHOBOM

BOCII?

Tema 9. Ontuueckue KOMIOHEHTHI JUIsl CUCTEM NEpeAadyd U ONTHYECKUX
ceTen

1. Kakoe Ha3HaueHUE UMEIOT Pa3bEMHBIE ONITHUYECKUE COEAUHUTENN?

2. T'ne npuMeHSIOTCS pa3beMHbBIC COSAUHUTEN?

3. Korma MOXHO COEIMHHTH BBIXOJ ONTHYECKOTO IMepeaTihkKa C
ONTUYECKUM MPUEMHUKOM B OHOM MyJibTUILIEKcOope SDH?

4. Kakoe HazHaueHue arreHoaTopoB BOCII?

5. Kaxkue QpyHKIIUM BBIMOJTHSIOT ONITUYECKUE PA3BETBUTENIN?

6. Kaxk ycTtpoeH u paboTaeT ONTUYECKUM BEHTHIIb?

7. Urto 001Iero Mexmay ONTHYECKUMHU (PHIBTpaMU, MYJIbTUILIICKCOPAMH U

JEMYJIbTUIUIEKCOpaMu?
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8. OObBsicHUTH paboTy (ha3upOBaHHONW BOJHOBOJHOW PENICTKH B KaueCTBE
MYJIbTUILIEKCOpA.

9. Jlyig yero npUMEHSI0TCA ONTHYECKUE LIUPKYISATOPBI?

10. Yto obecnieunBarOT KOMITEHCATOPHI TUCTICPCHH?

11. [louemy nudpakiroOHHAs pelIeTKa MOXKET OBITh HMCHOJb30BaHa s
KOMITEHCAIIUU TUCTIEPCUU?

12. Korna tpedyetcs npeodpa3zoBaHKe IJTUHBI BOJHBI U3Ty4YeHUS?

IHoBbIICHHBIN YPOBEHb
Tema 1. OCHOBBI TIOCTPOEHUS ONTHYECKUX CUCTEM IEPENAUH
1. Kaxue nosrynpOBOJHUKOBBIE MAaTEPHAIIBI HCIIOIB3YIOTCS B IPOU3BOJICTBE
IpUOOPOB JIJISl ONTHYECKUX CUCTEM CBSI3U?
2. Yewm oTIMYAIOTCS NMPSMO30HHBIE U HENTPSIMO30HHBIE MaTEPUAIIBI?

3. Kakoe Ha3HaueHUE UMEET ONTUYECKU KOHBEPTOP?

Tema 2. IludppoBoe MyIbTUILIEKCUPOBAHUE B ONTUYECKUX CHCTEMax
neperavyu

1. Kakum oOpa3omM MOXHO COBMECTUTH MyJbTUIIeKkcupoBanue SDH u
ATM?

2. B uéwm 3akmtoueHo otnuuue mynbturekcupoanuss OTH or SDH?

3. UYem ommmuarorcs uukisl SDH u OTH?

4. Kakue BuIbl MyJIbTUILUIEKCUPOBaHUs couerarorcs B OTH?

5. Kakoif U3 pacCMOTPEHHBIX BHUJIOB MYJIbTUIIJIEKCUPOBaHUS 00€CIIEUNBACT
HAauBBICITYI0  A()(PEKTUBHOCTH  HUCIOJB30BAaHUS  TOJOCHl  MPOMYCKaHUS

CTEKJIOBOJIOKHA? U mouemy?

Tema 3. VICTOYHUKH ONTUYECKOTO U3TyUYEHUS I CUCTEM Nepeadn
1. Yro 0cOOEHHOTO B KOHCTPYKIMHU W NpuHUUIeE aerctBus nazepoB POC,

PBO u JIBP?
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2. Kakume xmnaccel Ja3epHbIX YCTPOMCTB NPEILyCMOTPEHBI JUISI CHCTEM
ONTHUYECKOM CBSI3U?

3. Kakum o0Opa3oM cOMIacyroTCsl U3JIy4aTean ¢ BOJIOKOHHO-ONTHYECKUMHU
JUHUSMU CBSI3U U aTMOoc(epoii?

4. C Kako¥ 1eJIbI0 CO3/IaHbl JIa3epPhl C MEPECTPOUKON YACTOTHI U3ITyUCHUS?

Tema 4. Moaynsius WU3IydeHUS WCTOYHHKOB AJICKTPOMATHUTHBIX BOJH
ONTUYECKOI0 JThara3oHa

1. Kakoe ¢uznueckoe sSBJICHUE HCIOJIB3YETCS B AJIEKTPOAOCOPOIIMOHHOM
MoAayJsiTope?

2. Kak pabotaet monynstop Maxa-Ilennepa (3ennepa)?

3. IloyeMy BO3MOXKHA aKyCTOONTUYECKASI MOy SIS ?

4. Kakue peanbHble nanpHOcTH nepenaun B BOCII mocTuxuMebl npu

IPsIMOM M BHEIIHEW MOIyJIAuK Ha ckopocTsx 10 ['out/c u Bbime?

Tema 5. PoTONPUEMHUKH ONITUYECKUX CUCTEM MEPEAAUN

1. Kakwue urymsl MOryT Bo3HUKATh B JID/I?

2. Kakue 351eMeHThI COCTaBIISIOT IIYMOBYIO cXeMy (oToauoaa?

3. Kakue npenmytiecTBa UMEIOT POTOACTEKTOPHI KOHCTPYKIu TAP?
4

Yro ocobeHHOro B KOHCTpyKUuu mpudopos TAP?

Tema 6. @oTonpreMHbIE YCTPONCTBA ONTUYECKUX CUCTEM MEPEIAYN

1. Kakum o0Opa3oM ompezensercss MUHUMAalbHAas MOUIHOCTh Ha BXOJE
dboTomerekTopa?

2. Yro npencrapiser KO3QOUIMEHT OIHUO0K?

3. Kakoit Tun ®ITY nmeet 0osiee BBICOKYIO UyBCTBUTEIBHOCTD?

4. Tlo xakuM mapaMmeTpaMm JOJDKHBI ObITb COBMECTHMBI NEPEIAIoLIe 1
MIPUEMHBIE ONITUYECKUE MOAYJIN?

5. OmnpenenuTs BO3MOKHOCTb COBMECTHON pabOTHI EPEAAIOIIEr0 MOAYJIS

c [IIIJI MJITTH-234-b u npuemuoro moxaynst PGR60310.
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Tema 7. OnTudeckrue yCUIUTENN I ONTUYECKUX CUCTEM MEPEIadn

1. Ha xakux anvHax BOJH y aTOMOB 3pOus HAOIIOMAETCs TOTJIONICHUE
SHepruun?

2. Yrto nopoxaaeT uryM ONTHYECKUX YCUIIUTENEH?

3. Uewm onpenensiercs BenuunHa ycusienust BOY?

4. KakuMm obpazom koppektupyercs AUX ycumurens?

5. UeM NPUHIMINATILHO OTIWYAIOTCA YCHJIMTENN Ha OCHOBe 3(ddexra

PacCCCAaHusA OT BOJIOKOHHBIX YCI/IJII/ITGJIeﬁ C pCAKO3CMCIIBHBIMHU MaTepI/IaﬂaMI/I?

Tema 8. JIuneliHbIE TPAKTBI ONITHYECKUX CUCTEM NIEPENAUN

1. Kaxkue daktopsl orpaHU4YUBAIOT JJIMHY PY?

2. Kakue tpeOoBaHUS TPEABSBISIIOTCA K JMHEHMHBIM TPAaKTaM CHUCTEM
MHOT'OBOJIHOBOM TIepe1aun?

3. Kaxkue ycTpoiicTBa BXOAAT B COCTaB MHOI'OBOJIHOBOT'O JIMHEMHOTO TPaKTa
BOCII?

4. Yrto HEoOXOJUMO YUYUTHIBATH MPU NMPOECKTUPOBAHUM MHOTOBOJHOBBIX
BOCII?

5. Uro obecneunBaeT Q-axrop mpu npoeaeHun uzmepenuii 8 BOCII?

6. Urto obecrnieunBaeT ynpexaaronias KOppeKust Onmook?

Tema 9. Onrtuyeckre KOMIIOHEHTHI JJIsi CUCTEM NEpeladyd M ONTUYECKUX
ceTen

1. Kak npeobpa3zyercst BoiaHa ¢ “HGOPMAIMOHHBIM CUTHAJIOM?

2. Kakue BuAB ONTUYECKHMX KOMMYTAaTOPOB MOTYT HCIIOJIb30BaThCs B
BOCITI, kpoccoBBIX KOMMYTAaTOpPax U MapLIpyTH3aTOpax?

3. Yewm oTIMYAIOTCS ONTHYECKHE KOMMYTATOPbI?

4. Kakue KOMMYyTaToOpbl UMEIOT HaUBBICIIEE ObICTpOACHCTBUE?
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Kpurepuu onenku:

OneHka «OTJMYHO» BBICTABIIAETCSA, €CIM CTYJIEHT IPOJEMOHCTPUPOBAI
BBICOKOE yMEHUE IPUMEHATh IOJyYCHHbIE 3HAaHUA Ha MPAKTHKE C
VCITOJIb30BAHUEM METOJOJIOTMU CUCTEMHOTO aHAIW3a JUIsl PEUICHUS HPUKIAIHBIX
3ama4, cB0OOOAHO 03 3aTpyJHEHUN CIPAaBWIICS C IMMOCTABICHHOM 3aaveil, Mmoka3aB
BIAJICHUE PA3HOCTOPOHHUMH IIPUEMAMU W HaBBIKAMU €€ BBINOJHEHUS, HE
JIOITYCTHJI OLIMOOK U HETOYHOCTEH;

OneHka «XOpOLIO» BBICTABISETCSA, €CIU CTYAEHT IPOJEMOHCTPUPOBAI
YMEHUE NPUMEHATh IOJyYCHHBIE 3HAHUS HA NPAKTUKE C HCIIOJIb30BAHUEM
METO/I0JIOTUM CUCTEMHOI'O aHaIM3a JIJIsl PELICHUS MPUKIIAIHBIX 3a/1a4, CIIPABUIICS C
MOCTABJICHHOW 3aJayeil, IO0Ka3aB BJAJICHHUE HEOOXOJMMBIMU TIpHUEMaMHU U
HaBbIKAMU €€ BBIIIOJIHEHUS, IPU 3TOM JIOIYCTUII HE 00Jiee OHON OLIMOKY;

OueHka  «yAOBJIETBOPMTEJbHO»  BBICTaBJISETCS,  €CIM  CTYJEHT
IIPOJIEMOHCTPHUPOBAJ OCPEACTBEHHOE YMEHHE IPUMEHATH IIOJyYEHHBIE 3HAHMS HA
IIPAaKTUKE C MCMOJIb30BAHMEM METOAOJOTMU CHUCTEMHOTO aHajau3a JUlsl pEelleHUs
MPUKIIAIHBIX 337a4, C TPYIOM CIIPABWICA C ITOCTABJIICHHOW 3aJadei, MpPU 3TOM
JOMyCTUI He O0Jiee IBYX OINOOK;

OueHka «HeyHOBJETBOPUTENbHO» BBICTABISIETCS, €CJIM CTYJIEHT He
IIPOJIEMOHCTPUPOBAJ yMEHUE IMPUMEHATHh IOJYYEHHBIE 3HAHHUA Ha IPAKTHKE C
VCITOJIb30BAHUEM METOJIOJIOTMU CUCTEMHOTO aHAIW3a JUIsl PELICHUS MPUKIIAIHBIX
3a/lay, HEe CIPaBUJICA C TMOCTABJICHHOW 3aJayeil WM JOMYyCTWJ MpPU €€ PElICHUU

TpH 1 00JIee CEPhE3HBIC OIMMUOKH.
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SMETOAUYECKHUE VYKA3AHUA 110 IIOAI'OTOBKE K
JIABOPATOPHBIM PABOTAM

[Ipu nmpoBegeHUM NaOOpPaTOPHBIX PabOT Mo aucuUILiuHE «TpaHCHIOpPTHBIE
CETU U CETH JOCTYIa» CTYACHT JOJDKEH 3HAaTh U BIIAJIETh HABBIKAMU, COJIEpKAHUE,

KOTOPBIX MPCACTABJICHO B IIPOrpaMmMe 1o JUCHHUIIIINHE.

5.1. Meroauueckne yKka3aHusi NP MOATOTOBKe K JIaOOpaTOpHOii padoTte

[TogroroBky Kk mpabopaTopHOM pabOTe pPEKOMEHIyEeTCS MPOBOJIUTH B
CJIEAYIOIIEN OCIIEI0BATENBHOCTH:

—  YSCHUTb TEMY U 11€JIb, IPEJCTOSIIETO 3aHATHUS;

— H3YyYUTh TEOPETHUYECKUU MaTepuall B COOTBETCTBHM C TEMOW 3aHATHUS
(peKOMEHIyeTCsl HMCIOJb30BaTh PEKOMEHIOBAHHYIO JIUTEPATYPY, KOHCIEKT

JeKIuH, yueOHoe mocooue (MPakTUKYM).

5.2. Meroanyeckne YyKa3aHUsi NPUH BbINOJHEHUM 3QJaHUA K
JladopaTopHoii padorte

[Ipu BbIMONHEHUU 3aJlaHUs K J1aOOpaTOpHOM paboOTe CTYAEHTHI JOJIKHBI
CTpOro co0JIt0/1aTh, YCTAHOBJICHHBIE TIPABUIJIA OXPaHbI TPYIa.

[Ipu BbIMOJNIHEHMM 3aJaHusi K JaOOpaTOpHOM paboTe  CTYIEHTOM,
PEKOMEHTyEeTCSI:

—  YSICHUTb I1€J1b, BBITIOJIHAEMBIX 3aJJaHUI U CIIOCOOBI UX PEIICHUS;

— 3aJlaHusl, BBIMOJIHATH B TOM TMOCJIENOBATEILHOCTH, B KOTOPOH OHU
yKa3aHbl B PAKTHUKYME;

— TIpU BBHITIOJIHGHUM 3aJaHUS U W3YYEHUU TEOPETHYECKOro maTepuasa
WCIT0JIb30BATh TTOMOIIb TTPETIO1aBaATEIIs;

— odopMuTh 0TYET IO TAOOPATOPHOI paboTe;

— OTBCTHUTH HAa KOHTPOJIbHBIC BOIIPOCHI.
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5.3. MeToauyeckue yKa3aHusi pPU MOJATOTOBKe K 3alllUTe OTYETAa MO
JaboparopHoi padore

[Ipu moAroToBKe K 3alllMTE OTYETa IO JJAOOPATOPHOM paboTe CTYIECHTOM,
PEKOMEHIYETCS:

—IOATOTOBUTH OTYET MO JTa0OpaTOPHOI padoTe;

— yMeTbh 000CHOBATh, CACIIAHHBIE BBIBOIBL;

— 3aKpemHTh 3HAHUS TEOPETUYECKOTO MaTepHajia [0 TEME 3aHATHS
(peKOMEHTyEeTCSl UCTIOJIb30BaTh KOHTPOJIBHBIE BOIIPOCHI);

— 3HATh MOPSAO0K MIPOBEACHUS PACYETOB (ITPOBOUMBIX UCCIIECTOBAHUI).

3amura oT4YeTa MO JIAOOpAaTOPHOW paboTe OCYIIECTBISETCS IMyTEM
coOeceoBaHusl CTyJIeHTa C TmpenojaasateneM. llpu cobecemoBaHUM CTYAEHT
MPEJCTABIIAECT Ha MPOBEPKY OTUET IO JIabopaTOpHOI paboTe.

CobecenoBanrne cO CTYIACHTOM, MPETEHAYIOIUM HAa OLEHKY «OTIMYHO»
MIPOBOJIUTCS IO BOIPOCAM MOBBIIIEHHOTO YPOBHSI 00YYEHHOCTH.

CobecenoBaHne CO CTYACHTOM, HE MPETCHIYIONIMM Ha OIEHKY «OTJINIHO
MPOBOJUTCS IO BOMpocaM 0a30BOr0 YpPOBHA, KOTOPbIE NpHUBEACHBI B (PoHIE

OICHOYHBIX CPCACTB 11O AUCHUIIIINHEC.

Kpurepuu oueHku:

OleHKa «OTJIMYHO» BBICTABIIETCA, €CJIA CTYJIEHT MPOJAEMOHCTPUPOBAI
BBICOKOE yMEHHME TIPUMEHATH IIOJYYCHHBIE 3HAHUA HA  IPAKTUKE C
MCIMOJIb30BAaHUEM METOJIOJIOTMM CUCTEMHOTO aHalau3a IS PEIICHUS MPUKIIAIHBIX
3aya4y, cB0OOOAHO 03 3aTpyJHEHUN CIPaBWIICS C IMOCTABICHHOM 3a7aveil, moka3aB
BJIAJICHUE PA3HOCTOPOHHUMH IIPUEMAMH W HABBIKAMU €€ BBIIIOJIHCHHS, HE
JOMYCTHUJI OIIUOOK U HETOUHOCTEH;

OlieHKa «XOpOWIO» BBICTABIISIETCS, €CIIM CTYJIEHT MPOJIEMOHCTPUPOBAI
YMEHUE MPUMEHSTh TMOJIyYCHHbIE 3HAHUS HA MPAKTUKE C HCIOJIb30BAHUEM
METOJI0JIOTUY CUCTEMHOTO aHaIu3a JJisl PEUICHUS IPUKIAIHBIX 3a/1a4, CIPABUIICS C
MOCTABJICHHOW 3ajayeil, IMOKa3aB BJaJeHHUE HEOOXOAMMBIMU TpHUEMaMU H

HaBbIKaMHM €€ BBIIIOJIHCHU, ITPU 9TOM AOITYCTHUJI HC Ooiee OI[HOﬁ OI]_II/I6KI/I,
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OneHka  «yAOBJIETBOPUTEJbHO»  BBICTABISICTCS,  €CIIM  CTYACHT
MIPOJIEMOHCTPHUPOBAJ TIOCPEACTBEHHOE YMEHHE MPUMEHSTH MOJTyYCHHbBIE 3HAHMS Ha
MPAKTUKE C MCIOJIb30BAHHEM METOJIOJOTUM CHCTEMHOTO aHaIM3a sl pelieHus
NPUKIIAHBIX 337a4, C TPYJOM CIPABHWICA C IOCTAaBJICHHOW 3aJa4el, IPU 3TOM
JTOMYCTHI He 00Jiee ABYX OIINOOK;

OreHKa «HEYA0BJETBOPUTENbHO» BBICTABISICTCS, €CIW CTYICHT HeE
MIPOJICMOHCTPUPOBAJI YMEHHUE NPUMEHATH IOJYyUYCHHBIC 3HAHUS Ha TMPAKTHUKE C
WCITOJIb30BAHUEM METOJIOJIOTHH CHCTEMHOTO aHaliu3a JUIsl PEIICHUS MPUKIIATHBIX
3a/1a4, HE CIPaBWICS C MOCTABJIECHHOM 3a/Jaue WIIM JOMYCTHJ MPH €€ PElICHUH

TpH U 00JIee CEPhE3HbIE OIIUOKH.
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