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11. VYueOHas mnporpaMma JIUCIUIUIHMHBI

1. AHHOTALIUS

«OnTryeckue TCIICKOMMYHUKAIUOHHBIC CHCTEMBID»

OpPHEHTHPOBaHA Ha MOATOTOBKY BBICOKOMPO(MECCHOHATBHBIX KaJPOB B O0JIACTH CHCTEM OINTHYECKOM
CBSI3U, KOTOpBIE JOJKHBI 00J1a1aTh OCHOBOIIOJIAraroMMHU 3HAHUSAMH M HaBBIKAMU B 00JaCTU TEOPHU

M TEXHUKH OINTHUYCCKOMN CBA3HU, BKJIIO4Yad BCE€ OCHOBHBIC ITACCHUBHBIC MW AKTHBHBIC

3JIEMCHTHI

IIPUMCEHACMBIC B OpraHHU3alllun OINITHYECKOH CBA3M Ha JIIOOBIE PacCTosAHNsA, a TaKXKE BCE OCHOBHEBIC

MCTOAbI OpraHu3any MHOT'OITIOJIB30BATCIIBCKOI'O AOCTYIIA.

1.2. TpynoeMKocTh B akaJeMHYECKUX KpeauTax - 5 u 4acax - 180, ¢opmbl HTOrOBOro KOHTPOJIS

JK3aMEH;
1.3.

JlanHas quCIUTIIIMHA TECHEHIITUM 00pa30oM B3aUMOCBsI3aHa C TUCIUTUIMHAMH:

3JIEKTPOMArHUTHBIE TIOJIS ¥ BOJHBI, SJIEKTPOHUKA, 00111ast TEOpHS CBSI3H, LM poBas 0OpadboTka
CUTHAJIOB, TOCTPOEHUE TEIEKOMMYHHUKAIMOHHBIX ceTel U ¢ nocaenyomumu Y MK][ maructpartypsl.

1.4. PesynpTaThl OCBOEHUS NIPOrPAMMBbl JUCIIUIUIMHBIL:

Kon
HHIHKATOPA
Kon JIOCTHIKEHHSI
. | HauMeHOBaHUe HHAMKATOPA
KOMIEeTEeHI[HH (8 HauMeHoBaHUe KOMIIETEHIINH (8 KOMIeTeHI Ui . .
JOCTHKEHUI KOMIeTeHIn (6
coomeemcmeuu coomeemcmauu pabouum ¢ y4eOHvim (6
coomeemcmeuu paboyum ¢
pabouum ¢ yueouvim nIaHoOM) coomeemcmauu
YUeOHbIM NAAHOM)
NIIAHOM) pabouum ¢
VUEOHbIM
NIIAHOM)
Kon CnocoOeH OCyIIECTBIATh TTOUCK, VK-1.1; 3HaeT METOIMKH ITOMCKA,
. KPUTHYCCKHI aHAJIU3 U CUHTE3 cbopa u 06paboTKu
YHUBepPCAJIbHO .
nHGpOpMAIINHY, IPUMEHSATh CHCTEMHBIN UH(POPMAIIUU, METO]]
kommneTeHnun YK- | moaxo/ asist penieHus OCTaBICHHbBIX CUCTEMHOT'O aHaJIn3a
3agaq _ YMeeT MpUMEHSTh METOIUKA
1. YK-1.2;
noucka, coopa u 00paboTKu
nHpopmanuu,
OCYILECTBIISATh KPUTUYECKUI
aHaJIU3 U CUHTE3
uH(pOpMaIH, TTOTYYCHHON U3
pa3HBIX HCTOYHHUKOB,
MPUMEHSTH CHCTEMHBIN
TIOJTXO/T JUTSI PEIICHUS
MOCTaBIICHHBIX 3a/1a4.
Baaneer meTogaMu ITOMCKA,
YK-1.3; cbopa u 06paboTKH,

KPUTHYECKOTO aHAIN3a U
CHHTE3a HH(pOpMaluH,
METOJIUKON CUCTEMHOI'O
MOAXO0Aa JIJISl PEIICHUS
MOCTaBJICHHBIX 3a7a4.




Kon

Cnioco6eH K pa3BUTHIO

npodeccHOHAIBHOM | KOMMYTAallMOHHBIX ITOJCUCTEM U

KOMIIETEHIIUH
IIK -1

CETEBBIX IIIATPOPM, CeTel nepeaadn
JAaHHBIX, TPAHCIIOPTHBIX CETEN U ceTeil
paguoaOCTyMa, CIIyTHUKOBBIX CUCTEM
CBSI3U

IIK -1.1

IIK-1.2

IIK -1.3

3HaeT NPUHLHUIIBI TOCTPOCHHUS
U paboThl CeTel CBSI3M U
MPOTOKOJIOB  CHUTHAIH3AINH,
CTaH/IapTHI KauecTBa
nepefayd JaHHBIX, TOJoca U
BUJICO,  TPHUMEHSEMBIX B
OpraHu3aluu CeTH
OpraHM3aIH CBSI3U

Ymeer aHaJIM3UPOBATH
CTaTHCTUKY OCHOBHBIX
nokazaresneil 3¢dekTuBHOCTH
pamMOCUCTEM  H  CHUCTEM
nepeaaan JAHHBIX,
pa3pabarbIBaTh MEPOIPHUATHS
Mo WX TOJCPKAHUIO HaA
TpedyeMom YpOBHE,
BBITNOJIHATH pacuer
MIPOITYCKHOM CITOCOOHOCTH
ceTel TeIIEKOMMYHHUKAIINI
Baageer HaBBIKaMH
pa3paboTku CXEMBbI
OpTraHu3aIuu CBSI3U u
WHTETPAIlM HOBBIX CETEBBIX
JJIEMEHTOB, TIOCTPOCHUSA H
paciupeHus
KOMMYTallMOHHOU
MOJICUCTEMBI U

000pyIOBaHUU 110
00€ecCTIeueHNIO peaTn3aIuu

ycIyr

2. YYEBHAJ ITPOT'PAMMA

2.1. llenp TUCHMIUIMHBI - O3HAKOMIICHHE

CTYJICHTOB

(1)I/I3I/I‘-I€CKI/IMI/I IMpUHIOUITIaMHA

paciIpoCTpaHCHHA CBETOBBIX BOJIH B BOJIOKOHHO-OINTHYCCKHMX CHCTEMax CBA3H, C

IIpUHIUIIaMHA pa6OTBI OCHOBHBIX COCTaBJIAIOIINX 3JICMCHTOB ONTUYECKON CBS3H -

NEepCAATINKN ONTUYCCKUX CUTHAJIIOB, OIITUYCCKUC BOJIOKHA, MOAYJIATOPLI, IICPCKIIOYATCIIN,

q)HHBTpBI, MNPUCMHUKHN OINTUYCCKUX CUTHAJIOB ©W CHCTCMbI MHOI'OIIOJB30BATCIILCKOT'O

JIOCTYTIA.




33,[[3‘13 - O3HAaKOMHUTHL CTYyACHTOB C OCHOBaMH IIEPC€aAavyu MW IpHUEMa OINTHYECCKHUX CHIHAJIOB,

CTPYKTYPbI U IOCTPOCHUSI Pa3JIMYHBIX CUCTEM ONTHYECKOMN CBSI3H, JaTh MPEACTABICHUE O

BO3MOXKHOCTSIX CHCTEM ONTHYCCKOMH CBs3H,

an6opaMH, IMPUMCHSACMBIMHU B OKCILTyaTallu 1 HAJTA)KUBAHHUU CUCTEM OIITHYECKOM CBS3H.

O3HAKOMUTL C OCHOBHBIMH H3MCPUTCIBbHBIMU

2.2. TpyloeMKOCTh JMCIHUIUIMHBI M BHJBI y4eOHOW paboThl (B akagemudeckux yacax 180 wu

3a4eTHBIX CIUHUIIAX -5) (yoanumsy cmpoku, Komopvle He 0yOym nRpuUMeEHEHbl 8 PAMKAX

OUCUUNTUHDBL)

Bcero, B PacnpeneJieHue o cemecrpam
Buabl yue6Hoii pa6oThI akaji. | vV | VI | _ VIl VI
yacax ceM ceM | ceM | ceM | ceM | ceM
1 2 3 4 5 6 7 8
1.06mast Tpy10eMKOCTb U3y4YeHUS 180 180

AUCHMIJIMHBI 10 ceMecTpaM, B T. 4.:

1.1. AyautopHsle 3aHATHUS, B T. U.: 64 64
1.1.1.JIekuun 16 16
1.1.2.IlpakTrueckue 3aHATHSI, B T. 4. 48 48
1.1.3.JIaGopaTopHbie pabOTHI
1.1.4.Jlpyrue BuasI (yKa3aTh)

1.2. CamocrositenpHas padoTa, B T. U.: 80 80

1.2.1. IloxaroroBka K 3K3aMeHAM
HToroBsiii KOHTPOJIb (DK3aMeH, 3a4er, JK3aMeH 36
nud. 3a9eT - yKaszarh) 36

2.3. Conepskanue QUCHUTNITHHBI

2.3.1. TemaTuyeckuii NJIAH U TPYA0EMKOCTh Ay AMTOPHBIX 3aHATHH (MOTYJIH,
pa3aesibl JMCHUIIMHBI M BH/ABI 3aHATHIT) 110 padoyeMy y4eOHOMY

ILUIaHYy




Pa3,Z[G.HBI U TCMbI JUCIUIIIINHBI

Bceero
(ak. yacoB)

(ak. yacoB)

CemuHapckue

3aHATUA
(ax. yacor)

IMpakTHyeckue

3aHATUA
(ax. yacor)

JladopaTopHble

padoThI

(ax. 9acoRr)

1

MOJVIJIb 1. PACIIPOCTPAHEHUE SJIEKTPOMAT'HUTHBIX BOJIH B
OIITUYECKHMX BOJIOKHAX

22

& | |[V/lekuuonnbie 3anaTus

18

BBenenue

Pa3nen 1. ®u3uyeckne 0CHOBBI pacnpocrpaHeHusl 3JIEKTPOMATHUTHBIX BOJIH
ONITHYECKOI'0 1Hana3oHa B JMIJICKTPUIECCKUX BOJTHOBOAAX

11

Tema 1.1. Bauanue zpanuy pazoena cpeo Ha pacnpocmpanenue onmuieckKozo
usnyyenus

Tema 1.2. Onmuueckoe 6010KHO KaK cpeoda pacnpocmpanenus
971eKMPOMAZHUMHBIX 80JIH

Tema 1.3. Xapaxmepnvie napamempsl ORMu4ecKux 60J10K0H

Pazgen 2. MexaHu3MBbI IOTEPb, AUCIICPCHOHHBIX HCKAKEHMI M HeJIMHEITHbIX
SIBJICHUI B ONTHYECKUX BOJIOKHAX

Tema 2.1 Ocnognvle mexanuzmvl HOMePb 6 ONMUUECKUX 60JIH0B00AX

Tema 2.2. ﬂucnepcummble UCKAIICEHUA ONMUYECKUX CUCHAII06 6 60/I0KHAX

Tema 2.3. Henuneiinvle A6/1eHUA 6 ORMUYUECKUX 60JI0KHAX

MOJYJIb 2. OITUYECKUE KABEJIN CBA3U

N (PR

Pa3ngen 3. MeToabl H3roTOBJEHHS ONTHYECKHX BOJOKOH

Tema 3.1. H32comoenenue onmuueckux 6010KoH

Tema 3.2. Coedunenus onmuueckux 60J10KOH

|-

Tema 3.3. Onmuueckue Kabenu ceaszu

MOJVJIb 3. HACTOTHOE YIINIOTHEHUE KAHAJIOB CB31

SN

Pa3nesn 4. BoJ10OKOHHO-ONTHYECKHE CHCTEMbI CBSI3U € YACTOTHBIM
pas3jieJICHUEM KaHAJI0B

Tema 4.1. Opzauu:cauu;l UACMOMHO20 YNIOMHEHUA KAHA106 ONMUYECKOIl C8A3U

Tema 4.2. Onmuueckue puabmpel u UX 0CHOBHbIE XAPAKMEPUCMUKU

Tema 4.3. @uzuueckue ocnosvt pabomusl unmeppepomemepa Paodpu-Ilepo

Tema 4.4. Bonokouno-onmuueckue peuiemku bpicea

MOAYJIb 4. YCUJIUTEJIN OIITUYECKX CUT'HAJIOB

N (PR

Paspes S. ®u3uka M TEXHHMKA ONTHYECKUX YCHJIMTe el

Tema 5.1. MemoOul ycunenusa onmuueckux cuzHanos8

-

Tema 5.2. Ilpunyunst pabomot 3pouymozo 6010KOHHO-ORMUYECKOZ0 U
HOIYNPOBOOHUKOE020 ONMUYECKO20 YCUNUMEN S

MOAVJIb 5. TEXHUKA KOMMVYTAIIMN B CUCTEMAX BOJIOKOHHO-
OIITUMYECKOU CBA3U

14

Pa3nen 6. MoayasiTopsl H NepeKJIIoYaTe/d B CHCTEMAX BOJIOKOHHO-ONTHYECKOI
CBSI3U

Tema 6.1. Tunvt modynayuu u cnocoodwvl ux peanu3ayuu 6 CUCMeMax 60J10KOHHO-
OnMuU4ecKoll cea3u

Tema 6.2. Ilepexniouamenu Kananoe onmu4ecKuil céa3u

Pazgen 7. Bpememme H KO/10BO€ pa3jie/;ieHuEe KaHaJIOB BOJIOKOHHO-ONITHYECKOM
CBSI3H

Tema 7.1. PDusuxa u mexnuxa 6pemMeHH020 pazoeeHus Kanaui0e cea3u

Tema 7.2. Duzuka u mexHuKka K0006020 pa3deienus Kanaioe céa3u

Nl O (] &




UTOT'O 64 16 - - 48

2.3.2. KpaTkoe coaep:kaHue pa3aejoB JUCHUINIMHBI B BUJe TEMATHYECKOT0 MJIaHA

MOAYJb 1. PACITPOCTPAHEHHUE JIEKTPOMATI'HUTHBIX BOJIH B OIITUYECKHUX
BOJIOKHAX

Beeoenue
[Ipeamer nucuumiubbl U €€ 3amauu. CTpPyKTypa Kypca, BUJIBI U METOAbl MOATOTOBKU M

KOHTpoJis. Pexomenayemast nureparypa.

Hctopust pazBUTHS BOJIOKOHHO-ONITHYECKON CBSI3U. OTKPBITHIE CUCTEMBI ONITHYECKON CBSI3U:
MPEUMYIIECTBA, HEJOCTATKH. 3aKPbIThIE JTMHUH ONTUYECKOUN CBS3H. BOIIOKOHHO-ONTHYECKUE JTUHUU
CBSI3U: HEJOCTaTKH, TWPEeUMYINecTBa, o0JacTH mNpuMeHeHus. biok-cxemMa OJHOKaHaIHLHOU
BOJIOKOHHO-ONTHYECKON CUCTEMBI CBSI3U.

([1] Beenenue, I'n.1, [2] T'n.1, I'n.3, [3] Beenenue, [4] [n.1)

Pa3zgen 1. dusnueckye OCHOBLI PACIIPOCTPAHEHUS IJIEKTPOMATHUTHBLIX BOJIH ONTHYECKOIO

AUAINA30HA B JMIJECKTPHYCCKHX BOJHOBOIAaX

Tema 1.1. Bnuanue zpanuy pazoena cpeo HA pacnpocmpanerHue ONmMUYecKozo
u3iyuenus
CnekTp 53JIEKTpOMarHWTHHIX BOJH. 3akoHbl CHemnuyca. [loslHOe BHYTpEeHHEE OTpaK€HHE OT
TpaHULbI pa3fena AByX AudJieKTpuueckux cped. Kputuueckuii yroin. VMcnonb3oBaHue onTHYECKOTO
JMarna3oHa Jjisl BOJIOKOHHO-ONTUYECKUX JIUHUM CBS3H.
([1] 81.2.1, §1.3.2., [2]T'n. 4, [3] Beenenue, §1.1.1, §1.1.2, [4] §2.2)
Tema 1.2. Onmuueckoe  6010KHO  KakKk  cpeda  pAcnpoOCMpaHeHus
INEKMPOMAZHUMHBIX B0JIH
PacnpocTpanenue 31eKTpOMarHUTHBIX BOJH B ONTHYECKHX BOJOKHAaX. BBoa cBera B omrTuueckoe
BOJIOKHO. YucnoBas ameprypa BosiokHa. Ilonstue onrmueckoi monbl. Pacnpoctpansromiuecs,
MOBEPXHOCTHBIE U BHITEKAIOIINE BOJIHBI.
([17181.3,[2]1Tn.5,[3]§1.1.2,§1.1.3,[4] §2.2)
Tema 1.3. Xapaxkmepnvie napamempvl ORMUYECKUX 60710KOH
Konctpykunu onTuueckux BOJIOKOH. THIBI ONTHYECKHMX BOJOKOH: CTYNEHYATOE U TPaJUEHTHOE,
OJIHOMOJIOBO€ M MHOTOMOJIOBOE€ BOJIOKHA. UMCIIO MOJ B MHOTOMOJIOBOM ONTHYECKOM BOJIOKHE.

Huametp momoBoro nosist. [{nmuHa orceukn. Pabodre niiMHbBI BOJIH BOJJOKOHHO-ONTHYECKOMN CBS3H.




([1]§2.1, §2.2, [2] Tn.5, [3] §1.1.4, §1.1.5, §1.1.6, [4] §2.2)

Pa3zgea 2. MexaHu3MbI HOTEPh, THCHEPCHOHHBIX HCKAKEHHUH M HeJIMHEHHbBIX SABJCHUI B

ONITHYCCKHUX BOJOKHAX

Tema 2.1 OcnosHvle Mexanu3mMbvl nOmMePsb 6 ONMUYECKUX 60TTHOB00AX
MeToapl M3TOTOBJICHUS ONTHYECKHUX BOJOKOH. MeEXaHHW3Mbl TIOTEPh B ONTHYECKUX BOJIOKHAX.
Paccesiaue, mornomieHue, Makpo- 1 MUKpOU3THOBI. “OKHa MPO3paYHOCTH’ ONTHYECKUX BOJIOKOH.
([17 82.3, §2.4, §2.5, §6.1, §6.2, [2]T'n.6,[3]§1.1.7, [4]§2.2)

Tema 2.2. /lucnepcuonnule uCKax3ceHus ONMUYecKUX CUZHA108 8 80J10KHAX
JlucriepCHOHHBIE MCKAXCHHUS ONTHYECKUX CHUTHAJIOB, PACIPOCTPAHSIONIUXCS IO ONTHYECKOMY
BOJIOKHY. THIIBI AWCHEpPCHM B ONTHYECKHX BOJOKHaX. COBpPEMEHHBIE METOIbI KOMIICHCAIIUU
JTUCTIEPCUU B ONTHYECKUX BOJOKHAX: C TMOMOINBIO CHEIHATBHBIX KOMIIEHCUPYIOIIUX AUCIEPCHIO
BOJIOKOH M YUPIIOBAHHBIX BOJIOKOHHO-ONITUYECKUX BpATTOBCKUX pENIETOK.

([1] §6.3, [2] T'n.6, [3] §3.6.5, §3.6.6, §1.1.6, [4] §2.2)
Tema 2.3. Henuneiinvle a6/1eHUA 6 ONMUUECKUX GO0JIOKHAX
HenuneiiHple sSIBIEHHUS B ONTHYECKUX BOJIOKHAX: CTUMYJIMPOBAHHEIE (BEIHYXKICHHbBIE) PaMaHoBCKOe

u BpI/I.H.HIOBHOBCKOC paccesaHus, YCThIPCXBOJIHOBOC CMCIICHUC, q)a3013a5{ CaMO- U KpOCCMOAYJIAIIUN.

([11§6.4, [2] T1w.6, [3] §3.6.7, §3.7, [4] §2.2)

MOAYJIb 2. OITUYECKHUE KABEJIN CBA3U

Pa3nea 3. MeToabl H3rOTOBJIECHUS ONTHYECKUX BOJTOKOH

Tema 3.1. H3zzomoe61enue onmuyeckux 60J10KOH
Marepuanpl ONTHYECKUX BOJIOKOH, METOJbl HM3TOTOBJIICHHUS ONTHYECKUX BOJIOKOH. OcoOeHHOCTH
TEXHOJIOTMYECKUX YCTaHOBOK. CrielialibHble ONTHYECKUE BOJIOKHA.
([2] T'n.7, [7] Ch.6)

Tema 3.2. Coedunenus onmuueckKux 60,10KOH
CoenrHEeHUs ONITHYECKUX BOJIOKOH: pa3bEMHbBIE U HEPpA3beMHbIE cOeTUHEHU. COeAUHEHHUS C
IIOMOIIbI0 MEXAaHUYECKUX COEIMHUTENEN (KOHHEKTOPOB), CIUIalica U cBapku. BHOcHMBIe oTepu:

BHYTPCHHUC U BHCIITHUC.

([1]1Tn.3,§3.2.9,§3.2.10, §3.4.1, §3.4.2, [2]In.11, [3]Tn.1.2, [4]Tn.3.1,3.2)
Tema 3.3. Onmuueckue xabenu ceasu
Tunbr ontuyeckux kaOenel. KoOHCTpYKTHBHBIE OCOOEHHOCTH ONTHYECKUX Kaleled CBSA3M.

[Ipoxitagka onTHUecKux Kabemne.



([1]1Tn.11, §11.2, [2]Tn.7, Tn.14, [7] Ch.6)

MOAYJb 3. YACTOTHOE YINIOTHEHHUE KAHAJIOB CBA3HU

Pa3znen 4. BoJ10OKOHHO-ONTHYECKHE CHCTEMbI CBSI3H C YACTOTHBLIM pa3jieJeHHeM KaHAJIOB

Tema 4.1. Opcanuzayusa 4acmommnozo yni10mHeHus Kanaaioe ONMUYecKoil ceasu
CtpykTypa BOJIOKOHHO-ONITUYECKOW CHCTEMBI CBSI3M C YACTOTHBIM YIUIOTHeHHEM KaHajoB (WDM):
NPUHIKI PabOThl U deMeHTHas 0a3za. OnTHUYecKre pa3BeTBUTEIN. BOIHOBBIE MYIBTUIIIICKCOPHI U
JEMYIBTUIUIEKCOPBL.  ONTO-BOJIOKOHHBIE MHUKPO-ONTHYECKUE OTBETBUTEIH, OTBETBUTEIM Ha
CBSI3aHHBIX BOJIOKHAX U aCUMMETPHUYHbIE OTBETBUTEIIH.
([11I'n.8, §8.2, [4] §3.4,[7] Ch.9)

Tema 4.2. Onmuueckue gpuapompul U UX OCHOBHbBIE XAPAKMEPUCHMUKU
OnTuueckre (GUIBTPHI, UCMOIB3YEMbIE B BOJOKOHHO-ONTHYECKUX CHUCTEMAax CBSI3U C YaCTOTHBIM
YVIUIOTHEHHEM KaHajioB. [IpuHuuN paboThl M XapaKTEpUCTHKH, CIEKTpalbHas mojoca. DumbTpbl
MPOIYCKATEIIbHOTO M OTPaXKaTeIbHOTO THIIA.
([1]'n.8, §8.3 - 88.6, [4] §3.4, [7] Ch.9)

Tema 4.3. @uzuueckue ocnoesvt pabomut unmeppepomemepa Paopu-Ilepo
HNutephepomerp Pabpu-Ilepo kax ¢unasTp mpomyckartenbHoro tumna. MaTepdepomerpsr Padbpu-
[lepo ¢ MeTauIMYECKUMU M MHOTOCIOWHBIMH IMAJIEKTPUUYECKUMH 3epkanamu. CrekTpasibHble
XapakTepucTHkH nateppepomerpos @adpu-Ilepo.

([11T'n.8, §8.3, [7]5.8.2)
Tema 4.4. Bonokonno-onmuueckue pewiemxu bpizza
BonokonHo-ontuyeckas pemietka bparra kak QuibTp oTpaxkarenbHoro tuma. OmXHOPOIHBIE,
amoJIM3UPOBAHHBIC pEHIeTKU bparra, pemerku bparra co ckaukom ¢as3bl, YUPIIOBAHHUE PEIICTKH
Bbparra. CnekTpanbpHble XapaKTEpUCTHKHU pemeTok bparra.

([1]1Tn.8, §8.5, [7]5.7.2,5.8.3)

MOAVJIb 4. YCUJIUTEJIU OITUYECKUX CUT'HAJIOB
Pa3gen 5. Du3nKa M TEXHUKA ONITHYECKUX YCHINTEJIel

Tema 5.1. Memooul ycunenus onmuueckux CUZHanN0e
MCTO,Z[BI YCUJICHUSA ONTUYCCKUX CUTHAJIOB B BOJIOKOHHO-OIITUYCCKHUX CUCTEMAX CBS3H.
[Ipeumy1iecTBa MOJHOCTHIO ONITUYECKUX YCHIIUTENEH Mepel AIeKTPO-ONTHIECKUMHU
pereneparopamu. THUIIBI ONTHYECKUX YCUIIUTENEH: BOJJOKOHHBIE U MTOJIYIIPOBOIHUKOBbBIE

ONTUYCCKUC YCUTIUTCIIN.



([11Tn.7, [3]Tn.1.6, [4]Tn.4.4, [7]Tn.5.2, [8] Ch.6)
Tema 5.2. Ilpunyunwl padbomul 3pOUYM020 60,10KOHHO-ONMUUECKO20 U NOTYRPO-
600HUKO08020 ONMUYUECKO20 YCUIUM NS
[punuun pabotsl 3pOuyMHOT0 BoJOKOHHO-onTHueckoro ycunurens (EDFA) na nnune Bonubr 980
nu 1480 wuM. [lpyrue TUIBI BOJOKOHHO-ONTHYECKHMX ycwimrened. [lpuHnmm  pabGoTsl

MOJIYTTPOBOTHUKOBOTO onTudeckoro ycuiautens (SOA).

([11Tn.7,§7.3, §7.4, §7.5, [3]Tn.1.6, [4] Tn4.4, [7]Tn.5.2, [8] Ch.6.2, 6.3, 6.4)

MOAYJb 5. TEXHUKA KOMMYTAIIUU B CUCTEMAX BOJIOKOHHO-
ONTUYECKOM CBSI3H

Pa3znena 6. MoavjasiTOpbl M NMEPEKJII0UYATETH B CHCTEMAaX BOJOKOHHO-ONITHYECKON CBA3H

Tema 6.1. Tunvt modynauuu U CROCOOBL UX PeATUZAUUU 6 CUCIEMAX 60TIOKOHHO-
ONMUYeCcKoll céA3U
OnTuueckue nepeaaTyukd. MeToapl MOAYISIIMM, WCIOJIb3yeMble B ONTHYECKUX IepelaTdhKax:
BHYTPEHHSIS U BHEIIHSSI MOAYJISIITNH. XapaKTEPUCTUKA MOIYJISITOPOB.
([3]1Tn2.3, [7]Tn.5.9,7.1)
Tema 6.2. Ilepexntouamenu Kananioe ONMUYECKoll cea3u
DNEKTPO-ONTUYECKUE MOIYJIATOPbl M  MEepeKtoyaTesid. AKYCTO-ONTHYECKHE MOAYJISTOPSI,
NEepeKIIIoYaTeNy U AeIeKTOPhl, OCHOBAaHHBIC HA SIBJICHUH BparroBckoi nudpakiiuu.
([2]Tn.12, [3]Tn.1.3,, [4]Tn3.7,Tn5.2, [7]Tn.5.9)

Pa3nen 7. BpeMeHHOE U KOIOBOE pa3aejeHue KAHAJI0B BOJOKOHHO-ONITHYECKOH CBA3H

Tema 7.1. Qu3uka u mexHuKa 8PemMeHHO20 pa3oeeHus KaHaai08 ceAa3u
®u3NUCKUE OCHOBBI BPEMEHHOTI'O pa3/eleHUs] KaHAJIOB CBA3U. ACUHXPOHHAs CUCTEMA pa3JieieHus
kaHasioB. CHHXpOHHAsI CUCTEMA PA3/CIICHHs KaHAJIOB.

([4]15.1, [8] 8.4)

Tema 7.2. Qu3uka u mexHuxka K0008020 paz0e1eHus KaHauioe ceasu
®u3nUCKUe OCHOBBI KOJOBOTO pa3jiefieHus KaHanoB cBsi3u. OCHOBHAs €IMHUIIA KOJOBOU
nocleaoBaTebHOCTH. KoMOMHUPOBaHHAS YaCTOTHO-UMITYJILCHASI CHCTEMa KOJOBOTO Pa3IeIeHUs

KaHaJIOB.

([8]8.6)



2.3.3. KpaTkoe coaep:kaHue CeMHHAPCKHX/MPAKTHYECKHX 3aHATHIA/JIa0OPaTOPHOIO
NpaKTHKyMa

1. KoHCTpyKIusi ONTHYECKOTO BOJOKHA, OOpabOTKa KOHIIOB BOJOKHA, BBOJ ONTHYECKOTO
W3JIy4eHUs B BOJIOKHO, U3MEPEHHUE YUCIOBOM anepTypshl.

2. Metoasl u3MepeHUsT TOTEPh B ONTHYECKMX BOJIOKHAX. ONTHYECKHil pedrekTomerep,
MPUHLIMIIBI €70 PabOTHI U MPECTABICHUE PE3YIbTATOB U3MEPEHUH.

3. Ilepemaya m mpuieM ONTUYECKUX CHTHAIOB B OJHOKAHATHHOW BOJOKOHHO-ONTHYECKON JTUHHUH
CBS3U.

4. OmnpeneneHue KadecTBa mepefadd IMUGPOBBIX CUTHAJIOB IO BOJOKOHHO-ONTHYECKON ITMHUU
cBs3u. [ a3z-nquarpamma 1 MeTOIbl U3MEPEHUS OUTOBBIX OIINOOK.

3.  MarepuaiabHo-TeXHHYECKOe ofecneyeHue JUCHUTILTNHBI

Y4eOHbIE METOINYECKHE TTOCOOUS;

JlaGopaTopHbIii cTeH 17151 00ecTeueHns MPAKTHIEeCKUX 3aHATHH;
e VcToYHUK J1a3epHOTO MU3Ty4eHNsI, MHOTOMOZOBOE BOJIOKHO, (OTOIIPUEMHUK;
o BruncnurenbHas TEXHHUKA,

e [Ipoekrop.

3.3. MoayjbHasi CTPYKTypa AUCHUILUIMHBI C pacnpeaejieHHeM BecoB mo (opmam
KOHTpoOJIei



DopMBI KOHTPOJIeH

Bec ¢opmbl
(hopm)
TeKYIIEr0
KOHTPOJIsl B
pe3yabTUPY
ouei
oleHKe
TeKylIEero
KOHTPOJIs
(mo
MOIYJISIM)

Bec ¢opmbi
MPOMEKYTO
YHOIr0
KOHTPOJIS B
HTOr0BOM
OLIEHKeE
MPOMEKYTO
YHOTO
KOHTPOJIst

Bec utorosoii
OLICHKH
MPOMEKYTOYH
0ro KOHTPOJIA
B
Pe3yabTHPYIO
1iei oneHKe
MPOMEKYTOUH
BbIX
KOHTpoJIeil

Bec utorosoii
OLIEHKH
TMPOMEKYTOUHOT
0 KOHTPOJISI B
pe3yJibTHpYIolIe
il oueHKe
NMPOMEKYTOYHBI
X KOHTpoJIeil
(cemecTpoBOii
OLIEHKeE)

Beca
pe3yJIbTHpYIOLIeH
OLleHKH
NMPOMEKYTOUHBIX
KOHTPOJIeli N OLleHKH
HTOI0BOr0 KOHTPOJISI
B pe3yJibTHPYIOLIEeH
OllCHKE HTOr0BOI'0
KOHTPOJI

Buna yueonoii
PadoTBI/KOHTPOJISI

M2

M1 | M2

M1 M2

Kontponbnas pabdota (npu
HAIUYUL)

YcTHBIN onpoc (npu Hanuwuu)

Tect (npu nanuuuu)

JlaGopaTtopHblie paboThI (npu
HAIUYUL)

06| 0.6

[TrcbMEHHBIE TOMAIIHUE 3aJaHus
(npu Hanuyuu)

04| 04

Pedepar (npu naruuuu)

Occe (npu Hanuvuu)

[IpoexT (npu nanuuuu)

Jlpyeue chopmwi (npu nanuuuu)

Beca pe3yapTupyrommx oleHoK
TEKYIIMX KOHTPOJIEH B UTOTOBBIX
OLIEHKaX IIPOMEKYTOYHBIX
KOHTPOJIEH

0,4 0,4

Beca o11eHOK TPOMEXYTOUHBIX
KOHTpPOJIEH B UTOTOBBIX OLIEHKAX
IPOMEKYTOUHBIX KOHTpOJIeH

0,6 0,6

Bec urorosoii onenku 1-ro
MIPOMEKYTOYHOT'O KOHTPOJISI B
PE3YJIbTUPYIOLIEH OLICHKE
MIPOMEKYTOUYHBIX KOHTPOJICH

0,5

Bec urorosoii oreHku 2-ro
MIPOMEKYTOYHOT'O KOHTPOJISI B
PE3YJIbTUPYIOLIEH OLIEHKE

0,5

! VueGunbiii Moayns




MIPOMEKYTOUHBIX KOHTpOJIEeH

Bec pesynapTupyrorieit oneHku 0,4

IIPOMEKYTOUHBIX KOHTPOJIEH B
pe3yJIbTUPYIOLIEH OLICHKE
HUTOrOBOI'O KOHTPOJIA

Bec nTOroBoro KOHTpoJIst 0,6
(9x3ameH/3a4er) B 3K3aMeH

pe3yJIbTUPYIOLIEH OLICHKE
HUTOrOBOI'O KOHTPOJIA

r=|r=[i=fx ==t |z=| - y=1

4.

Teopernueckuii 0J10K (YyKazvlearomcsa mamepuaivl, HeOOX00UMble 011 OCBOEHUA YUEOHOU

npozpammasl 0ucuunﬂuubl)

MarepuaJibl 10 TEOPETHYECKOM YaCTH Kypca

5.

10.

11.

12.

13.

14.

2.

P.®puman, “BonOKOHHO-ONTHYECKHE CHUCTEMBI CBsi3W, mnep. ¢ anria. Ilox pemaku. H.H.
CrnenoBa, Texnocdepa, Mocksa, 2003.
J.JIx. Crepaunr, “TexHnyeckoe pyKOBOJCTBO 110 BOJIOKOHHOM ontuke”, M3a. “Jlopu”, Mocksa,
1998.
A.b. NBaHoB, “BoOJOKOHHas ONTHUKA: KOMIIOHEHTBI, CUCTEMBI Iepenadd, u3MepeHus , M.:
“Komnanus Caitpyc Cucremc”, 1999.
P.P. Yb6aiinynaes, “BonokoHHo-ontuueckue cetu”’, M.: Dxo-Tpenns, 2001 r.
J. Hecht, “Understanding Fiber Optics” (3rd ed.), 1999.
J.M. Senior, “Optical Fiber Communications, Principles and Practice”, Second Edition, Prentice
Hall, 1992.
H. J.R. Dutton, “Understanding Optical Communications”, IBM Corporation, 1998.
G.P. Agrawal, “Fiber-Optic Communication Systems”, Third Edition, Wiley&Sons, Inc. 2002.
R. Ramaswami, K.N. Sivarajan, “Optical Networks, A Practical Perspective”, Morgan
Kaufmann Publishers, Inc., 1998

@DoHIbI OLEHOYHBIX CPEICTB (YKA3bIGAIOMCA MAmepuaivl, HeodXooumsle 011 NPOBEPKU
YPOGH:A 3HAHUIL 6 COOMEEMCMEUU C COOEPHCAHUEM YUEOHOU NPOZPAMMbBL OUCUUNTIUHDL).

Hepeqenb IK3AaMCHAIlTMOHHBIX BOIIPOCOB

1. BOJIOKOHHO-ONITHYCCKUE IMHUN CBS3H: HCAOCTAaTKu, NPpCUMYIICCTBA, obactu IMPpUMCHCHUS.
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12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.

23.
24.

bnok-cxema ofHOKaHAIBLHON BOJIOKOHHO-ONTHYECKOM CHCTEMBI CBS3H.

CHexTp 2JeKTPOMarHUTHBIX BOJIH.

3akonbl CHeunyca.

[lonrHoe BHYTpeHHEe OTpakeHHE OT TpaHUIBl pa3jena ABYX JUAJEKTPUUYECKUX CpEe.
Kputnueckuii yrom.

Hcnonp30BaHue ONTHYSCKOIO AUAITa30HA IS BOJOKOHHO-OIITHYECKUX JTHHHH CBSI3H.
PacnipocTpanenue 371eKTpOMarHUTHBIX BOJIH B ONITUYECKUX BOJIOKHAX.

BBoa cBera B ontuueckoe BOJOKHO. YucnoBas aneprypa BOJIOKHA.

IToHsTue onTHYECKOI MOEL.

. PaCHpOCTpaHHIOHII/ICCH, IMMOBEPXHOCTHEIC U BBITCKAIOMIUC BOJIHEI.

11.

Konctpykunn ontuueckux BOJOKOH. THUIIBI ONTUYECKUX BOJIOKOH: CTYNIEHYATOE U TPaJUEHTHOE,
OJHOMOJIOBOE€ U1 MHOTOMO/IOBOE€ BOJIOKHA.

Yucao Mo1 B MHOTOMOJIOBOM ONTHYECKOM BOJIOKHE.

Huametp mMozioBoro nosist. J[JinHa OTceukw.

Paboune [1IMHBI BOJIH BOJTOKOHHO-OIITUYECKON CBSI3H.

MeTo/1bl U3TOTOBJICHHS ONTHYECKUX BOJIOKOH.

MexaHu3mbl TIOTEPh B ONTHYECKHUX BOJIOKHax. PaccesgHue, TMOIJOIMIEHUE, Makpo- H
MHUKPOU3THOBI.

“OkHa Npo3payHOCTH’ ONTUYECKUX BOJOKOH.

JucriepCMOHHBIE MCKaXXEHUsI ONTUYECKHX CHUTHAJIOB, PACIPOCTPAHSIOUIUXCS MO ONTHYECKOMY
BOJIOKHY.

Tumnsl qucnepcu B ONTUYECKUX BOJIOKHAX.

CoBpeMeHHbIE METO/bl KOMIIGHCALIMM JUCIIEPCUM B ONTHUYECKUX BOJIOKHAX: C IMOMOIIbIO
CHEUUATBHBIX KOMIECHCUPYIOIIMX JUCHEPCHUI0 BOJOKOH M YUPHOBAaHHBIX BOJOKOHHO-
ONTHUYECKUX BpArrOBCKHUX pEHIETOK.

Henunelinble sBICHUS B ONTHYECKUX BOJIOKHAX: CTUMYJHPOBAaHHBIE (BBIHY)KICHHBIC)
PamanoBckoe u BpuimiosHOBCKOE paccesHus, YETHIPEXBOHOBOE CMeIleHue, (a3oBas camo- U
KPOCCMOIYJISIIIUU.

Marepuasibl  ONTUYECKUX  BOJOKOH, METOAbl  M3rOTOBJIEHHUS  ONTHYECKHX  BOJIOKOH.
OCco0EHHOCTH TEXHOJIOTHYECKUX YCTaHOBOK.

CnenuanbHbIe ONITHYECKHUE BOJIOKHA.

COG,Z[I/IHGHI/IH OINITUYCCKUX BOJIOKOH: PAa3bCMHBIC W HCPA3ZBCMHLIC COCIHUHCHUA. COGI[I/IHGHI/I}I C



25.
26.

217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.
43.

MOMOIIbI0 MEXaHUYECKUX COeTMHUTENEH (KOHHEKTOPOB), CIUIalica U CBapKH.

BHocuMble noTepu: BHYTPEHHUE U BHEIIIHUE.

Tunbr ontuueckux kabenei. KOHCTpyKTHBHBIE OCOOCHHOCTH ONTHYECKMX Kalenel CBS3H.
[Ipoxitagka onTHYecKux Kabemnei.

CrpykTypa BOJOKOHHO-ONTHYECKOM CHUCTEMBI CBA3M C YAacCTOTHBIM YIUIOTHEHHEM KAaHAJIOB
(WDM): nmpunnum paboThl 1 3JIeMEHTHas 0aza.

Onrtuueckue pa3BeTBUTENU. BOTHOBBIE MyIbTUILIEKCOPHI U IEMYJIbTUILIIEKCOPHI.
OnrTo-BOJIOKOHHBIE MUKPO-ONTHYECKHE OTBETBUTENM, OTBETBUTENN Ha CBSI3aHHBIX BOJIOKHAX U
ACUMMETPUYHBIE OTBETBUTEIIH.

OnTtuueckre (UIBTPHI, HUCHOJIb3yEeMble B BOJIOKOHHO-ONTHYECKHUX CHCTEMax CBSI3H C
YaCTOTHBIM YIUIOTHEHHEM KaHajioB. [IpuHImm paboThl ¥ XapaKTEepPUCTUKH, CHEKTpalibHas
nosioca. GUIbTPHI IPOMYCKATEILHOTO U OTPAXKATEIHHOTO THIIA.

Nutephepomerp Padbpu-Ilepo kak GuabTp MpomycKaTeILHOTO THIIA.

Nutephepomerpbr Dabpu-Ilepo ¢ MeTauIM4eCKUMHU W MHOTOCIOWHBIMHU JTUAJICKTPUICCKUMU
3epkanamu. CreKTpajibHbIE XapaKTEPUCTUKH.

BonokonHo-onTiueckas pemierka bparra kak GuinsTp oTpaxkaTelIbHOTO THIIA.

OnHopoaHbIe, anmoau3WpOBaHHbIE pemeTku bparra, pemerku bparra co ckaukom ¢assl,
yuprnioBaHHue permerku bperra. CrnexTpajbHbIe XapaKTepUCTHKH UHTEpdepoMmeTpoB Dadbpu-
IIepo.

Mertoapl yCHIIEHHUS! ONITUYECKUX CUTHAJIOB B BOJIOKOHHO-ONITHYECKUX CUCTEMAaX CBSI3U.
[IpeumyiiecTBa MOJHOCTBKO ~ ONTHYECKUX  YCWIMTENEH TeEpel  JIEKTPO-ONTHYECKUMU
pereHeparopamu.

Tumbl ONTUYECKUX YCUIIUTENEH: BOJJOKOHHBIE U MOIYIIPOBOIHUKOBBIE ONITUYECKUE YCUITUTEIIHN.
[Ipunuun paboThl HpOMYMHOTrO BOJIOKOHHO-onTHueckoro ycuutens (EDFA) na nnune BomHBI
980 u 1480 um.

Jpyrue TUIBI BOJIOKOHHO-ONTHYECKUX ycuiureneil. [IpuHuun pa®oThl MOIynpoOBOAHUKOBOIO
ontuueckoro ycuiurens (SOA).

Onruueckue nepeaaTuuku. MeToibl MOIYJIALNH, UCIIOIb3YEMbIE B ONTUYECKUX MepeaTUNKaX:
BHYTPEHHSS U BHEIIHASI MOLYJIALMHN. XapaKTEPUCTUKU MOIYISTOPOB.

®u3nyecKkue OCHOBBI BDEMEHHOI'O Pa3IeieHUsI KAHAJIOB CBA3U.

ACHUHXpOHHAsI CUCTEMA PA3CIICHHS KaHAJIOB.

CI/IHXpOHHa}I CHUCTCMA PA3ACIICHUA KaHAJIOB.



44, ®u3UYCKHEe OCHOBBI KOJIOBOTO Pa3/ICICHHS KaHAJIOB CBS3H.
45, OcHOBHAs eIUHNIA KOLOBOM OCIIEN0BATEIHLHOCTH.

46. KoMOrHMpOBaHHAs YaCTOTHO-MMITYJIbCHAsI CUCTEMa KOJIOBOTO Pa3JIeIeHUs] KaHAJIOB.

5. Meroaunyeckuii 0JI0K

Meroauka npenogaBaHus

BO BpeM}I KaXXI101ro 3aHsTUsA HpeHO,Z[aBaTeJII: HpGI[CTaB.H}IeT MaTepHan II0 TCMEC OAHS U BOBJICKACT
rpyniy B o0cyxaeHue. IIpakTHUHbIA XapakTep Kypca MpeArnoyiaraeT akTHBHOE BMEIIATEECTBO
KKJIOTO CTyACHTa B TPOIECCHI MPEIACTABICHUS M OOCYXJCHHS TEMbI. 3a TMpernojaBaTeieM
3aKperuieHa OTBETCTBEHHOCTb MPHUACPKUBATHCS TEMATHKU JAHHOTO 3aHSATHS W TPEIOCTaBISATH
HeoOXouMbIe (DyHIaMEHTATbHBIC 3HAHUHN ¥ KOHIICTIIUH.

[ocne 3aBepieHnst U3yUeHUs KaXI0W U3 IporpaMm OyJeT MpoBeeHa KOHTPOJIbHas paboTa Juis

3aKpCIJICHU A HABBIKOB.
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