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1. AHHOTAIUA

1.1. YyeOHass mporpamMma AUCHUIUIMHBL «ONTHYECKUE TEJICKOMMYHUKAIIMOHHBIC CHCTEMBD)
OPUCHTHpPOBAaHAa Ha TIOJTOTOBKY BBICOKOMPO(PECCHOHAIBHBIX KaJgpoB B 00OJACTH CHUCTEM
ONTHYECKOMN CBSI3M, KOTOPBIC MOJKHBI 00JIaAaTh OCHOBOIIOJIATAIONIMME 3HAHUSIMU U HaBBIKAMH B
00JIaCTH TEOPUHM M TEXHUKH ONTUYECKOW CBSI3M, BKJIFOYAs BCE OCHOBHBIC IMACCHBHBIC M AKTHBHBIC
DJIEMEHTHI IPUMEHSIEMbIE B OPraHU3AlUN ONTUYECKON CBS3U Ha JIFOOBIE PACCTOSHUSA, a TaKKe BCE
OCHOBHBIE€ METO/Ibl OPTaHU3AI[Md MHOTOMOJIb30BATEIHCKOTO JOCTYIIA.

1.2.  TpymoeMmKocTh B aKaJieMH4YECKUX KpenuTax - 5 u yacax - 180, ¢popMbl UTOrOBOrO KOHTPOJIS
9K3aMEH;
1.3. JlaHHas IUCIUIIMHA TECHEUIITMM 00pa30M B3aUMOCBS3aHA C JUCIUTUITMHAMMU:

3JIEKTPOMArHUTHBIE TIOJISI ¥ BOJTHBI, AJICKTPOHMKA, 00II1asi TEOpUs CBsI3U, ppoBas 00padoTKka
CUTHAJIOB, TOCTPOCHUE TEIEKOMMYHUKALIMOHHBIX ceTei U ¢ nocnenyromumu Y MK

MarucTpaTyphl.
1.4.  Pe3ynbraThl OCBOCHHS IIPOrPAMMBbI TUCIIUILIHHBI:
Kon
HHIHKATOPA
Kon JIOCTHIREHHSI
. | HauMeHOBaHUe HHAMKATOPA
KOMIETeHIHH (8 HaumMeHoBaHUe KOMIIETEHIINH (8 KOMIeTeH Ui . ol
AOCTHKEHUH KOMIIeTeHIHi (8
coomeemcmeuu coomeemcmauu pabouum ¢ y4eOHvim (6
coomeemcmauu paboyum ¢
pabouum ¢ yueouvim n1aHoOM) coomeemcmauu
VUEOHbIM NIAHOM)
NIIAHOM) pabouum ¢
VUEOHbIM
NIaHoM)
Kon CnocoOeH OCyIIeCTBIATh TTOUCK, VK-1.1; 3HaeT METOOUKH IIOHCKa,
. KPUTHYECKHI aHAJIN3 U CUHTE3 cbopa u 06paboTKu

YHUBepPCaJIbHOI .

nHpOpMAIINU, IPUMEHSATh CHCTEMHBIN UH(POPMAIIUU, METO]]
koMmneTeHun YK- | mOIX0/ st pelIeHus IMOCTaBICHHBIX CHCTEMHOI'0 aHaJIn3a

3aaq YMeeT NPUMEHSTh METOIUKA
1 8 VK-1.2; p A

noucka, coopa u 00paboTKH
uHpopmanuu,
OCYIIECTBIISATh KPUTUYECKUI
aHaJIu3 U CUHTE3
uHpOpMaLNH, TTOIYYCHHON U3
pa3HbIX HCTOYHHUKOB,
IPUMEHSTH CUCTEMHBIH
HOJXOA Ui PELIeHUs
MIOCTaBJICHHBIX 3a/1a4.
Baageer MmeTogaMu IOMCKA,
YK-1.3; cbopa u 006paboTKH,
KPUTUYECKOI 0 aHaIn3a U
CHHTE3a HH(pOpMaLnH,
METOJIUKOH CHCTEMHOI'O
MOJIX0/1a JAJISl peIIeHUs
IIOCTaBJIEHHBIX 3a/1a4.




Kon

Cnioco6eH K pa3BUTHIO

npo¢ecCHOHATBHOM | KOMMYTAllMOHHBIX ITOJACUCTEM U

KOMIIeTeHIIUH
IIK -1

ceTeBbIX MIaThOpM, CeTel nmepenadyu
JAaHHBIX, TPAHCIIOPTHBIX CETEH U ceTeil
PaguoIoCTyIa, CIIyTHUKOBBIX CUCTEM
CBSI3U

IIK -1.1

IK-1.2

IIK -1.3

3HaeT MPUHLUIBI TOCTPOCHUS
U paboThl ceTell CBsI3M U
IPOTOKOJIOB  CUTHAJIM3AlNY,
CTaHapThI KayecTBa
nepefayd JaHHBIX, Trojoca U
BUJCO,  IPHUMEHSEMBIX B
OpraHu3aluu CeTH
OpraHHU3aIH CBs3U

Ymeer aHAJIM3UPOBATH
CTaTUCTHUKY OCHOBHBIX
nokasaresneil 3¢pdekTuBHOCTH
pamgMocucTeM M CHUCTEM
nepegaun JaHHBIX,
pa3pabarbiBaTh MEPOIPHUATHUS
N0 WX MNOJACpKAHUIO Ha
TpedyeMoM YpOBHE,
BBITIOJIHATH pacuer
MPOITYCKHOM CIIOCOOHOCTH
CeTel TEJIEKOMMYHHUKALIUI
Baageer HaBBIKaMU
pa3paboTku CXEMBI
OpraHu3aluu CBSI3U u
MHTETpali HOBBIX CETEBBIX
JJIEMEHTOB, IIOCTPOCHUSA H
pacumpeHus
KOMMYTallHOHHOMN
MOJICCTEMBI U

000pyI0BaHUH TI0
00€CIIeYeHNIO peaTn3aluu

yemyr

2. YYEBHAS ITPOT'PAMMA

2.1. llerp OUCHUIUIMHBI - O3HAKOMIICHHE

CTYJICHTOB

bu3nYeCKUMU  MPUHLIUIIAMU

paciIpoCTpaHCHHA CBETOBBIX BOJIH B BOJIOKOHHO-OINTHYCCKHX CHCTEMax CBA3H, C

IMpUHIUITaMHA paGOTBI OCHOBHBIX COCTAaBJIAIOIIUX DJJICMCHTOB OIITUYECKOM CBSI3U -

NEepCAATINKN ONTUYCCKUX CUTHAJIIOB, OIITUYCCKUC BOJIOKHA, MOAYJIATOPLI, IICPCKIIOYATCIIN,

(bPIJII)TpI)I, IMPUEMHUKHN OIITUYCCKUX CHUTHAJIOB HW CHCTEMbI MHOI'OIIOJIB30BATCIIHCKOI'O

JOCTYTIA.




33,[[3‘13 - O3HAaKOMHUTL CTYACHTOB C OCHOBaMH IIEP€AavYu MW IpHUEMa OINTHYCCKHUX CHIHAJIOB,

CTPYKTYPbI U MOCTPOCHUSI PA3JIMYHBIX CUCTEM ONTHYECKOMN CBSI3H, JaTh MPEACTABICHUE O

BO3MOXKHOCTSIX CHCTEM ONTHYCCKOMH CBs3H,

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

O3HAKOMUTbL C OCHOBHBIMH H3MCPUTCIBbHBIMU

2.2. TpynmoeMKOCTh JTUCHUIUIMHBI M BUIb Y4eOHOW paboThl (B aKaJeMHUUYECKHX dYacax |

3aUeTHBIX EAUHMIAX) (Yoanump

OUCUUNTUHDBL)

CMpOKU, Komopvle He O0yOym HPUMEHEHbl 8 PAMKAX

Bcero, B PacnpenesieHue mo cemecrpam
Buabl yueOHoii paboThI akaj. S v V| VI VI VI
yacax ceM ceM | ceM | ceM | ceM | ceM
1 2 3 4 5 6 7 8
1.00mas Tpya0eMKOCTh U3y4eHHsI 180 180

JUCIHUTLIUHBI N0 CEMECTPaM, B T. 4.:

1.1. AyautopHble 3aHATHUS, B T. U.: 70 70
1.1.1.Jlexkunn 52 52
1.1.2.IlpakTuyeckue 3aHATHS, B T. 4.

1.1.2.1. KoHTpoabHbIE
paboThI
1.1.2.2. Jlpyroe (yka3atp)
1.1.3.Cemunapsl
1.1.4.JTabopaTopHbie pabOThI 18 18
1.1.5./Ipyrue Buab! (ykas3arb)
1.2. CamocrositenpHas padoTa, B T. 4.: 74 74
1.2.1. IloxroroBka K 3K3aMeHAM
1.2.2. JIpyrue Buas
CaMOCTOSTEIIbHON paboThI, B
T.4. (yKa3aTh)
1.2.2.1.ITuceMeHHbBIE JOMAIITHNIE
3a/laHus
1.2.2.2.]lpyroe (yka3atp)
1.3. Koncynpranuu
1.4. Jlpyrue meToabl 1 GOPMBI 3aHATHIA
HToroBsiii KOHTPOIb (DK3aMeH, 3auer, IK3aMeH 36
. 3a4eT - yKazaTh) 36

2.3.

Conepxanue TMCUUILTHHBI




2.3.1. TemaTtuueckuii NJIaH ¥ TPYA0EMKOCTh ayAMTOPHBIX 3aHATHI (MOAYJIH,

pa3aesibl JUCUMIIMHBI M BUAbI 3aHATHH) M0 padoyeMy y4eOHOMY

IVIAHY
=
=
S| Bl JE JE
-E| 8|22 Efs 2
Pa3zensl ¥ TEMBl TUCLUTUIMHBI SF| ZF| 2892858538
Rg| Eg|S54E5y5S
S| 5|58 5:3°8538¢%
- = - | @ - - '® N
2 ° 1= =
=
1 2 3 4 5 6
MOJVJIb 1. PACITPOCTPAHEHUE 3JIEKTPOMAT'HUTHLIX BOJIH B 22 12 ) ) 10
OIITUYECKHNX BOJIOKHAX
Beenenue 1 1 - - -
Paznes 1. @Pu3nyeckue 0CHOBBI PACHIPOCTPAHEHHS 31€KTPOMATHUTHBIX BOJIH 171 5 } } 6
ONTHYECKOIO0 IMANIA30HA B IHIJIEeKTPUYECKHUX BOJHOBOAAX
Tema 1.1. Bauanue zpanuy pazoena cpeo nHa pacnpocmpanenue OnmuiecKozo 4 2 ) ) 2
u3yyeHus
Tema 1.2. Onmuueckoe 6010KHO KaK cpeoda pacnpocmpanenus 6 2 ) ) 4
INEKMPOMAZHUMHBIX 80JIH
Tema 1.3. Xapaxmepnvle napamempovl ONMU4ECKUX 60J10KOH 1 - - -
Pazpneu 2. MexaHu3Mbl IOTEPb, AMCIIEPCHOHHBIX HMCKAKeHUI U HeJIMHEHHBIX 10 6 } } 4
sIBJIEHUI B ONTHYECKUX BOJOKHAX
Tema 2.1 Ocnosnvie Mmexanumpl ROmMepPb 6 ONMUUECKUX 80JIH0B00AX 6 2 - - 4
Tema 2.2. /lucnepcuonnuie UCKaxsceHUs ORMUYECKUX CUZHAI08 8 80JIOKHAX 2 2 - - -
Tema 2.3. Henuneiinvie a61eHuA 6 ONMUYECKUX 60710KHAX 2 2
MOAVYJIb 2. OIITUYECKUE KABEJIN CBA3U 10 6 = = 4
Pasnen 3. MeToibl H3rOTOBJEHHS] ONTHYECKHUX BOJIOKOH 10 6 - - 4
Tema 3.1. H320moeénenue onmuueckux 60J10K0H 2 2 - - -
Tema 3.2. CoeOunenus onmuueckux 6010K0H 6 2 - - 4
Tema 3.3. Onmuueckue Kabenu céasu 2 2 - - -
MOJVJIb 3. YACTOTHOE YIINIOTHEHHE KAHAJIOB CBS31 16 14 = = 2
Paznen 4. Bo/IOKOHHO-ONTHYECKHE CUCTEMBbI CBSI3M € YACTOTHBIM pa3jeieHueM 16 14 } } 2
KaHAJOB
Tema 4.1. Opzanuzayus 4acmomnozo yniomueHus KAHan08 ONMUYEcKoll céaA3u 4 2 - - 2
Tema 4.2. Onmuueckue puabmpul u UX OCHOEHbIE XAPAKM EPUCMUKU 4 4 -
Tema 4.3. @uzuueckue ocnosvt pabomul unmepdepomemepa Paodpu-Ilepo 4 4
Tema 4.4. Bonokouno-onmuuecxkue pewiemku bpizea 4 4 -
MOAYJIb 4. YCUJIUTEJIN OIITUYECKNX CUT'HAJIOB 10 10 =
Paznes S. @u3nKa M TEXHMKA ONTHYECKHUX yCHIUTE el 10 10 -
Tema 5.1. Memoow! ycunenusa onmuuecKux CuzHan08 -
Tema 5.2. Ilpunyunst paoomasl 3poUymMozo 60,10KOHHO-ORMUYECKO20 U )
HOJIYRPOBOOHUKOB020 ONMUYECKO20 YCUTUMEA
MOAVJIb 5. TEXHUKA KOMMVYTAIIMU B CUCTEMAX BOJIOKOHHO- 14 12 2
OIITUYECKOU CBA31
Pazgen 6. Moy iiTOpbI H IEPEKJIIOYATEIH B CHCTEMAaX BOJIOKOHHO-ONITHYECKOI 8 6 2
CBSI3H
Tema 6.1. Tunvlt modyrayuu u cnocodwvl ux peanu3ayuu 6 CUCHEMax 60J10KOHHO- 2
onmu4ecKoil cea3u
Tema 6.2. Ilepexniouamenu KaHanoe onmu4ecKuil cea3u 4 4 -
Pazgen 7. BpemeHnHoe u K010BO€e pa3jie/leHHe KAHAJIOB BOJIOKOHHO-ONTHYECKO 6 6 -




CBA3H

Tema 7.1. Qusuka u mexHUKa 6PEMEHHO20 PA30esieHUs KAHANO0G6 CEA3U 4 4 - - -

Tema 7.2. Dusuka u mexnuka k0006020 paz0eneHus KaHai06 cea3u 2 2 - - -

UTOIoO 70 52 - - 18

2.3.2. Kpatkoe coaep:kaHue pa3aejoB THUCIHUMNIHHBI B BUe TEMATHYECKOr0 MJIaHAa

MOAYJb 1. PACITPOCTPAHEHHME 3JIEKTPOMAI'HUTHBIX BOJIH B OIITUYECKHUX
BOJIOKHAX

Beeoenue
[Ipeamer nucuumiubbl U €€ 3amauu. CTpyKTypa Kypca, BUIbI U METOAbl MOATOTOBKU M

KOHTpoJIsl. PekoMeniyemas nurepatypa.

Hctopust pa3zBUTHSI BOJIOKOHHO-ONTHYECKON CBSI3U. OTKPBITHIE CUCTEMBI ONITUYECKON CBSI3U:
MPEUMYILECTBA, HEAOCTATKU. 3aKPBIThIEC JIMHUHM ONTHYECKOH CBsI3U. BOJIOKOHHO-ONTHUYECKUE TUHUU
CBSI3U: HEJOCTaTKH, TNPEUMYINECTBa, O0JacTu mNpuUMeHeHus. biiok-cxema OJHOKaHaIHHOU
BOJIOKOHHO-ONTHYECKON CUCTEMBI CBSI3U.

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

Pasznen 1. dusnyeckye OCHOBLI PACIIPOCTPAHEHUS IJIEKTPOMATHUTHBLIX BOJH ONTHYECKOIO

AUAINNA30HA B JMIJECKTPHYCCKHX BOJTHOBOIAaX

Tema 1.1. Bnuanue cpanuy pazoena cped HA pacnpocmpaneHue ONmMudeckoo
u3J1yueHus
CnekTp 53JIEKTpOMarHWTHBIX BOJH. 3akoHbl CHemnuyca. [losiHOe BHYTpEHHEE OTpaKEHHE OT
TPaHUIIBI pa3jiesia IByX AUAIEKTpuueckux cped. Kputudeckuii yroin. Mcmnonp3oBaHNEe ONTHYECKOTO
JUarna3oHa Jisl BOJOKOHHO-ONTUYECKUX JIMHUN CBSI3H.
([1] §1.2.1, §1.3.2., [2]T:.4, [3] Beenenue, §1.1.1, §1.1.2, [4] §2.2)
Tema 1.2. Onmuueckoe  6010KHO  KaKk  cpeda  pAcnpoOCMpaHeHus
INNEKMPOMAZHUMHBIX G0IH
PacripocTpaneHne 3JIeKTPOMArHUTHBIX BOJH B ONTHYECKUX BOJIOKHAX. BBOJ cBeTa B ONTHYECKOE
BOJIOKHO. YwuciioBas ameptypa BojiokHa. [loHarwe ontudeckod moxbl. Pacmpocrtpasstomuecs,
MOBEPXHOCTHBIEC U BHITEKAIOIINE BOJIHBI.
([118§1.3,[2]I'n.5,[3] §1.1.2,§1.1.3,[4] §2.2)

Tema 1.3. Xapaxmephoie napamempsl ONMUYECKUX 80710KOH




KoHCTpyKIIMM ONTHYECKUX BOJOKOH. THIBI ONTHYECKUX BOJIOKOH: CTYNEHYATOE M TPAJAUEHTHOE,
OJHOMOJIOBO€ M MHOI'OMOJIOBO€ BOJIOKHA. YMCJIO MO B MHOIOMOJIOBOM ONTHYECKOM BOJIOKHE.
Huamerp momoBoro mouis. JlnuHa orceuku. Pabodune MIMHBI BOJTH BOJTOKOHHO-ONTHYECKON CBSI3H.

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

Pa3zgen 2. MexaHu3MbI HOTEPD, THCHEPCHOHHBIX HCKAKEHHUH ¥ HeJIMHEHHbBIX SIBJCHUI B

OIITHYCCKUX BOJOKHAX

Tema 2.1 OcnosHvle Mexanu3mMbvl HOMEPL 8 ONMUYECKUX 60TTHOB00AX
MeTonbl W3TOTOBJICHUST ONTHYECKUX BOJIOKOH. MeXaHW3MbI MOTEPh B ONTHYECKUX BOJOKHAX.
Paccesiaue, mornomieHue, Makpo- 1 MUKpOU3THOBI. “OKHa MPO3paYHOCTH’ ONTHYECKUX BOJIOKOH.
([1] §2.3, §2.4, §2.5, §6.1, §6.2, [2]T'n.6,[3]§1.1.7, [4]§2.2)

Tema 2.2. /lucnepcuonnule uCKaxdceHus ONMUYeCKUX CUZHA108 8 80J10KHAX
JluciepcuOHHBIE HMCKAXEHHUSI ONTHUYECKHX CHUTHAJIOB, PACIPOCTPAHSIONIUXCS [0 ONTHYECKOMY
BOJIOKHY. THIIBI JWCTEPCHM B ONTHYECKHX BOJOKHaX. COBpPEMEHHBIE METOIbI KOMIICHCAIIUU
JUCTIEPCUU B ONTHYECKUX BOJIOKHAX: C MOMOIIBIO CICIHATBHBIX KOMIICHCHUPYIOIIUX TUCIIEPCHIO
BOJIOKOH M YUPIIOBAHHBIX BOJIOKOHHO-ONITUYECKUX BpArTOBCKUX pENIeTOK.

([1] §6.3, [2] I'n.6, [3] §3.6.5, §3.6.6, §1.1.6, [4] §2.2)
Tema 2.3. Henuneiinvle a6/1eHUA 6 ONMUUECKUX GOJIOKHAX
Henunelinbie sSBJICHUS B ONTHYSCKUX BOJIOKHAX: CTUMYJIMPOBaHHbBIC (BBIHYKIeHHbIE) PamaHoBCKOE

u BpI/I.H.HIOBHOBCKOC paccesaHus, YCThIPCXBOJIHOBOC CMCIICHHUC, q)a3013a${ CaMO- U KpOCCMOAYJIAIIUN.

([1]§6.4, [2] Tn.6, [3] §3.6.7, §3.7, [4] §2.2)

MOAYJIb 2. OITUNYECKHUE KABEJIN CBA3U

Paszgea 3. MeToabl H3rOTOBJEHUSA ONTHYECKHUX BOJTOKOH

Tema 3.1. H320moenenue onmuueckux 60,10KOH
Matepuanbl ONTHYSCKUX BOJOKOH, METOJBI M3TOTOBJICHHS ONTHYCCKHX BOJIOKOH. OCOOCHHOCTH
TEXHOJOTHYECKHUX yCTaHOBOK. CIeIMaIbHBIC ONTHYSCKHUE BOJIOKHA.
([2] Tn.7,[7] Ch.6)

Tema 3.2. Coeounenus onmuueckux 60,10K0H
CoelMHEeHHS ONTHYECKHUX BOJIOKOH: pa3beMHbBIC U Hepa3beMHbIe coenHeHus. CoeTMHEeHUS C
MTOMOIIbI0 MEXaHUYCCKUX COCTMHUTENCH (KOHHEKTOPOB), CIUTalica M cBapku. BHOCHMBIE TTOTEpH:

BHYTPCHHHUE U BHELIHUE.

([1]1Tn.3,§3.2.9, §3.2.10, §3.4.1, §3.4.2, [2]Tm11, [3]Tm.1.2, [4]Tn3.1,3.2)



Tema 3.3. Onmuueckue xadeau ceasu
Tuner onthuecknx kabenmed. KOHCTpYKTHMBHBIE OCOOCHHOCTH ONTHYECKHX KaOenmel CBSI3W.

[Ipoxitagka onTHuecKux Kabemnei.

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

MOAYJb 3. YACTOTHOE YINIOTHEHHE KAHAJIOB CBsI3H1

Pa3znen 4. BoJ10KOHHO-0ITHYECKHE CHCTEMbI CBSI3H C YACTOTHBIM pa3ieJeHHeM KaHAJIOB

Tema 4.1. Opzanuzayus 4acmommuozo yni1omHeHUusA KaHai06 ONMuUYecKoll cea3u
CTpyKTypa BOJIOKOHHO-ONITUYECKOW CHCTEMBI CBSI3M C YACTOTHBIM YIUIOTHeHHEeM KaHajioB (WDM):
NPUHLKI paboThl U 3eMeHTHas 6a3a. OnTuyeckue pa3BeTBUTEIN. BOIHOBBIE MYNIBTUILIIEKCOPHI U
JIEMYIbTUIUIEKCOPBL.  ONTO-BOJIOKOHHBIE MHUKPO-ONTHYECKUE OTBETBUTEIH, OTBETBUTEIM Ha
CBSI3aHHBIX BOJIOKHAX Y ACHUMMETPHYHBIC OTBETBUTEIIH.
([1]T'n.8, §8.2, [4] §3.4,[7] Ch.9)

Tema 4.2. Onmuueckue punbmput u uX 0CHOBHbIE XAPAKMEPUCHUKU
OnTuueckre (GUIBTPHI, UCMOIB3YEMbIE B BOJOKOHHO-ONTHYECKUX CHUCTEMax CBSI3U C YAaCTOTHBIM
VIUIOTHEHHEM KaHanoB. [IpuHIUMN paboThl U XapaKTEPUCTUKH, CIEKTpalbHas moiioca. DUIbTphI
MPOIYCKATEebHOTO M OTPaXKaTeIbHOTO THIIA.
([1]rn.8, §8.3 - 88.6, [4] 83.4, [7] Ch.9)

Tema 4.3. @uzuueckue ocnosvl pabomot unmeppepomemepa Paopu-Ilepo
Wnteppepomerp Pabpu-Ilepo kak ¢mibTp mpomyckarenabHoro tuna. Murepdepomerpsr dadpu-
[lepo ¢ MeTauIMYECKUMU M MHOTOCIOWHBIMH IMAJIEKTPUUYECKUMH 3epkanamu. CrekTpalbHble
xapakTepucTuku nareppepomerpoB Dadpu-Ilepo.

([1]T'n.8, §8.3, [7]5.8.2)
Tema 4.4. Bonoxkouno-onmuueckue peuwiemku bpizea
BonokonHo-ontuyeckas pemietka bparra kak QuibTp oTpaxkarenbHoro tuma. OmXHOPOIHBIE,
anoJM3UpOBaHHbIE pemieTku bparra, pemerku bparra co ckaukom ¢aszbl, YMPIIOBAaHHUE PEIIETKU

Bbparra. CnekTpanbpHble XapaKTEpUCTHKHU pemeTok bparra.

([1]1Tn.8, §8.5, [7]5.7.2,5.8.3)

MOIVYJIb 4. YCUWJIUTEJIU ONITUYECKUX CUTHAJIOB
Pazgen 5. Du3nka M TEXHUKA ONTHYECKHUX YCHJINTEJIEH

Tema 5.1. MemooOwl ycunenus onmu4ecKux cCuzHa108



MeTop! yeuneHus: ONTUYECKUX CUTHAJIOB B BOJIOKOHHO-ONTUYECKUX CUCTEMAaX CBS3H.
[Ipeumy1iecTBa MOJHOCTBHIO ONITUYECKUX YCHIIUTENEH Mepesl AIeKTPO-ONTHIECKUMHU
pereneparopamu. THUIIBI ONTHYECKUX YCHUIIMTENEH: BOJOKOHHBIE U MTOJIYIIPOBOIHUKOBbBIE
ONTUYECKUE YCUITUTEIIN.
([1]Tn.7, [3]Tn.1.6, [4]T'n4.4, [7]T'n.5.2, [8] Ch.6)
Tema 5.2. Ilpunyunwl padbomel 3pOUYM0O20 60/10KOHHO-ONMUUECKO20 U NOTYRPO-
600HUKO0B020 ONMUYECKO20 YCUIUM N
[punuun pa®otsl 3pOuyMHOT0 BoJOKOHHO-onTHueckoro ycunurens (EDFA) na nnune Bonnbr 980
nu 1480 wuM. [lpyrue TUIBI BOJOKOHHO-ONTHYECKHMX ycwiutened. [lpuHnmm  paGoTsl
MOJTYITPOBOTHUKOBOTO onTudeckoro ycuinutens (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

Pa3zgena 6. MoaviasiTOpbl M NEPEKJIIOYATEIH B CHCTEMAX BOJOKOHHO-ONITHYECKOH CBA3H

Tema 6.1. Tunvt modynayuu u CROCOOBL UX PeanU3AUUU 6 CUCHEMAX 60TI0OKOHHO-
ONMUYecKoll céA3U
OnTuueckue nepeaaTyukd. MeToapl MOAYNALMM, WCIOJIb3yeMblE€ B ONTHUYECKUX IepelaTdhKax:
BHYTPEHHSISI U BHEIIHSISI MOAYJISIITUH. XapaKTEPUCTUKH MOAYJISITOPOB.
([3]1T=.2.3, [7]1Tn.5.9,7.1)
Tema 6.2. Ilepexntouamenu Kananioe ONMUUECKoU ceA3uU
DNEKTPO-ONTUYECKUE MOIYJIATOPbl M TMepeKitoyaTesid. AKYCTO-ONTHYECKHE MOMAYNIATOPSI,
NepeKIIIoYaTeNH U AeQICKTOPhl, OCHOBAaHHBIC HA SIBJICHUH BparroBcKkoi mudpakiuu.
([2] Tm.12, [3]Tn.1.3,, [4]Tn.3.7,Tn5.2, [7]Tn.5.9)

Paznen 7. BpeMeHHOE U KOIOBOE pa3aejeHue KAHAJI0B BOJOKOHHO-ONTHYECKOH CBA3H

Tema 7.1. Qu3uka u mexHuxka 8PemMeHHO20 pa3oeeHus KaHaai06 céA3u
®u3NUCKUEe OCHOBBI BPEMEHHOT'O pa3/eleHUs] KaHAJIOB CBA3U. ACUHXPOHHAs CUCTEMA pa3JleieHus
kaHasioB. CHHXpOHHAsI CUCTEMA PA3/CIICHHs KaHAJIOB.

([4]5.1, [8] 8.4)

Tema 7.2. @u3uka u mexHuxka K0008020 pazoeleHus KaHauio8 cea3u



DU3NUYCKIE OCHOBBI KOJOBOIO pa3AeieHUs KaHaoOB CBsi3u. OCHOBHAs €IMHUIIA KOJOBOM
nocJyeioBaTeIbHOCTH. KoMOMHUPOBaHHAS 9aCTOTHO-UMITYJILCHASI CHCTEMa KOJIOBOTO pa3ieicHuUs

KaHaJIOB.

([8]8.6)

2.3.3. KpaTkoe coaep:kaHHe CEeMHHAPCKHX/MPAKTHYECKHX 3aHATHIA/Ia0OPaTOPHOIO
NMpaKTHKyMa

1. KoHCTpyKIUSI ONTHYECKOTO BOJOKHA, OOpabOTKa KOHIIOB BOJIOKHA, BBOJ ONTHYECKOTO
W3JIy4E€HHS B BOJIOKHO, U3MEPEHUE YHUCIOBOM anepTypsl.

2. Metoasl u3MepeHUsT TOTEPh B ONTHYECKUX BOJIOKHAX. ONTHYECKHil pedrekTomerep,
MPUHLIMIIBI €70 PabOThI U PECTABICHUE PE3YIbTATOB U3MEPEHUH.

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

4. OmnpeneneHue KadecTBa mepefadd IMUGPOBBIX CUTHAJIOB IO BOJOKOHHO-ONTHYECKOW ITMHUU
cBs3u. [ a3z-nquarpamma v MeTOIbl U3MEPEHUS OUTOBBIX OIIUOOK.

3.  MarepuajbHO-TeXHHYECKOE o0ecnedeHue JUCHUTLTNHBI

Y4eOHbIE METOINYECKHE TTOCOOUS;

JlaGopaTopHsbIii cTeH 17151 00ecTeueHns MPAaKTHIYECKUX 3aHATHH;
e VcToYHUK J1a3epHOTO U3Ty4eHNsI, MHOTOMOZOBOE BOJIOKHO, (OTOIIPUEMHUK;
o BriunciurenpHas TEXHUKA,

e [Ipoekrop.

3.3. MonayiabHasi CTPYKTypa AHCHUILIMHBI € pacnpenejieHHeM BecoB mo (opmam
KOHTpoOJIei



®DopMbI KOHTPOJIei

Bec ¢opmbl
(dhopm)
TeKYLIETO
KOHTPOJIS B
pe3yJabTHPY
e
oleHKe
TeKYLIero
KOHTPOJIst
(mo
MOAYJISIM)

Bec dopmbl
MPOMEXKYTO
YHOI'0
KOHTPOJIS B
HTOTOBOM
OIleHKeE
MPOMEXKYTO
YHOI'0
KOHTPOJIS

Bec urorosoii
OLIEHKH
MPOMEKYTOYH
0ro KOHTPOJIs
B
pe3yJbTUPYIO
nieii oleHKe
MPOMEKYTOYH
bIX
KOHTpOJIei

Bec urorosoii
OLEHKHU
NMPOMEKYTOUHOT
0 KOHTPOJISI B
pe3yJIbTHpYIOlILe
il oLleHKe
MPOMEKYTOYHBI
X KOHTpoJIeii
(cemecTpoBoOii
OLIEHKeE)

Beca
pe3yJibTUpYlomei
OLICHKH
NMPOMEKYTOYHBIX
KOHTPOJIel U OLleHKHU
HUTOr0BOr0 KOHTPOJIS
B pe3yJbTHUpYlowei
OIleHKe HTOT0BOI'0
KOHTPOJISA

Bup yueoHoii
PadoTHI/KOHTPOJISI

M2

M1

M2

M1 M2

KonTtponsHas pabdota (npu
Haau4uu)

VYcrHbll onpoc (npu Hanuuuu)

Tect (npu naruuuu)

JlaGopatopHbie paboTHI (npu
HAUYULL)

0.6

0.6

[MuceMeHHBIE TOMAITHUE 33 TaHUS
(npu Hanuuuu)

0.4

0.4

Pedepar (npu nanuuuu)

Dcce (npu Hanuvuu)

[TpoexT (npu nanuuuu)

Hpyaue popmul (npu nanuuuu)

Beca pe3ynbTUpyrOIIMX OLEHOK
TEKYIIUX KOHTPOJIEH B UTOTOBBIX
OLICHKaX MTPOMEKYTOYHBIX
KOHTpPOJIEH

0,4 0,4

Beca oneHOK IpoMeXyTOYHBIX
KOHTPOJIEH B UTOTOBBIX OLIEHKAX
IIPOMEKYTOUYHBIX KOHTPOJIEH

0,6 0,6

Bec utorosoii onieuku 1-ro
IIPOMEXYTOUHOTO KOHTPOJIS B
pe3yJIbTUPYIONIEH OLICHKE
IIPOMEKYTOUYHBIX KOHTPOJIEH

0,5

Bec utoroBoii orieHku 2-ro
[IPOMEKYTOYHOI'O KOHTPOJIS B
pe3yJIbTUPYIONIEN OLICHKE

0,5

! Vue6nsiit Moxyns




IIPOMEKYTOUHBIX KOHTPOJIEH

Bec pesynbrupyronieit onieHKu 0,4

IIPOMEKYTOUHBIX KOHTPOJIEH B
Pe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

Bec HTOroBOro KOHTPOJIA 0,6
(Ik3ameH/3a4er) B 9K3aMEH

PEe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

1= |X= |X= Zl =x=1 |X= 2=1 2=1

4.

Teoperudeckuii 0J10K (YKazvlearomca mamepuaivl, He0OX00UMble 011 0CBOCHUA YUEOHOU

npozpammasl 0ucuunﬂuubl)

MarepuaJsl 10 TEOPETHYECKOM YaCTH Kypca

5.

10.

11.

12.

13.

14.

2.

P.®puman, “BolOKOHHO-ONTHYECKHE CHUCTEMBI CBsi3W, mnep. ¢ anri. Ilox pemaku. H.H.
CrnenoBa, Texnocdepa, Mocksa, 2003.
J.JIx. Crepaunr, “TexHnyeckoe pyKoBOJCTBO 110 BOJIOKOHHOM ontuke”, M3a. “Jlopu”, Mocksa,
1998.
A.b. NBaHoB, “BOJOKOHHas ONTHUKA: KOMIIOHEHTBI, CUCTEMBI Iepenadd, u3MepeHus , M.:
“Komnanus Caitpyc Cucremc”, 1999.
P.P. Yo6aiinynaes, “BomokoHHo-onTuueckue cetu”’, M.: Dxo-Tpenns, 2001 r.
J. Hecht, “Understanding Fiber Optics” (3rd ed.), 19909.
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, HeoOXo0umsle 011 NPOBEPKU
YPOGH:A 3HAHUIL 6 COOMEEMCMEUU C COOEPHCAHUEM YUEOHOIl NPOZPAMMbBL OUCUUNTIUHDL).

IlepeyeHb IK3aMeHAIHOHHBIX BOMPOCOB

1. BOJIOKOHHO-ONITHYCCKUE IMHUN CBS3H: HCAOCTAaTKU, NPpCUMYILCCTBA, obmactu MMPpUMCHCHUS.
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12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.

23.
24.

bnok-cxema oHOKaHAIBLHON BOJIOKOHHO-ONTHYECKOM CHCTEMBI CBSI3H.

CHexTp 2JeKTpOMarHUTHBIX BOJTH.

3akonbl CHeunyca.

[lonrHoe BHYTpeHHee OTpakeHHE OT TpaHUIBl pa3jena ABYX JUAJEKTPUUYECKUX CpEel.
Kputnueckuit yrom.

Hcnonp30BaHue ONTHYSCKOIO AUAITa30HA IS BOJOKOHHO-OIITHYECKUX JTHHHUH CBSI3H.
PacnipocTpanenue 351eKTpOMarHUTHBIX BOJIH B ONITUYECKUX BOJIOKHAX.

BBoja cBeta B ontuueckoe BOJIOKHO. YucnoBas aneptypa BOJIOKHA.

ITousTue onTHYECKOI MOEL.

. PaCHpOCTpaHHIOHII/ICCH, IMOBEPXHOCTHBIC U BBITCKAIOIIUC BOJIHEI.

11.

Konctpykunn ontuueckux BoJIOKOH. THIIBI ONTUYECKUX BOJIOKOH: CTYIIEHYATOE U TPaJUEHTHOE,
OJIHOMOJIOBO€ U MHOT'OMOJIOBO€ BOJIOKHA.

Yucao Mo1 B MHOTOMOJIOBOM ONTHYECKOM BOJIOKHE.

Huametp MozoBoro nosist. J[JinHa OTCeuKw.

Paboune [1IMHBI BOJIH BOJIOKOHHO-OIITUYECKON CBSI3H.

Metoabl U3TOTOBICHUS ONITHYECKUX BOJIOKOH.

MexaHu3mMbl TIOTEPhL B ONTHYECKUX BOJIOKHax. PaccesHue, TMOrJOIMIEHUE, Makpo- H
MHUKPOU3THOBI.

“OKHa Npo3payHOCTH’ ONTUYECKUX BOJOKOH.

JucniepCuOHHBIE MCKaXEHUsI ONTUYECKUX CUTHAIOB, PACIPOCTPAHSIIOUIUXCS MO ONTHYECKOMY
BOJIOKHY.

Tumnsl quciepcu B ONTUYECKUX BOJOKHAX.

CoBpeMeHHbIE METO/bl KOMIICHCALIMM JUCIIEPCUM B ONTHUYECKUX BOJIOKHAX: C IMOMOIIbIO
CHEUUATBHBIX KOMIICHCUPYIOUIUX TUCIIEPCUIO0 BOJIOKOH M YHUIIOBAHHBIX BOJOKOHHO-ONTUYECKHUX
BparroBckux pemeTox.

Henunelinble sBICHWS B ONTHYECKUX BOJIOKHAX: CTUMYJHPOBAaHHBIE (BBIHY)XKICHHBIC)
PamanoBckoe u BpuiniosHOBCKOE paccesHus, YETBIPEXBOITHOBOE CMENIeHUe, (a3oBas camo- U
KPOCCMOIYJISIUU.

Marepuasibl  ONTUYECKUX  BOJOKOH, METOIbl  M3rOTOBJICHHUS  ONTHYECKHX  BOJIOKOH.
OCco0EHHOCTH TEXHOJIOTHYECKUX YCTaHOBOK.

CrnenuanbHble ONTHYECKUE BOJIOKHA.

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



25.
26.

217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.
43.

MOMOIIbI0 MEXAHUYECKUX COeIMHUTENEH (KOHHEKTOPOB), CIUIalica U CBapKH.

BHocrMble TOoTepy: BHYTPEHHUE U BHEILIHUE.

Tunbr ontuueckux kabenei. KOHCTpyKTHBHBIE OCOOEHHOCTH ONTHYECKMX Kalenel CBS3H.
[Ipoxitagka onTHuecKux Kademnei.

CrpyKkTypa BOJOKOHHO-ONTHYECKOHM CHCTEMBI CBA3M C YAaCTOTHBIM YIUIOTHEHHEM KAaHAJIOB
(WDM): npunnum paboThl 1 3JIeMeHTHas 0aza.

Onruueckue pa3BeTBUTENU. BOITHOBBIE MYIbTUILIEKCOPHI U IEMYJIbTUILIIEKCOPBHI.
OnTo-BOJIOKOHHBIE MUKPO-ONTHYECKHE OTBETBUTENM, OTBETBUTENIN Ha CBSI3aHHBIX BOJIOKHAX U
ACUMMETPUYHBIE OTBETBUTEIIH.

OnTtuueckne (UIBTPHI, HUCHOJIB3YeMble B  BOJIOKOHHO-ONTUYECKUX CHCTEMax CBSI3U C
YaCTOTHBIM YIUIOTHEHHEM KaHajioB. [IpuHImm paboThl ¥ XapaKTEPUCTUKH, CHEKTpalibHas
nosioca. GUIbTPBI IPOMYCKATEILHOTO U OTPAXKATEIHHOTO THIIA.

NuTtepdepomerp Padbpu-Ilepo kak GuabTp MpomycKaTeaIbHOTO THIIA.

HNutephepomerpbr Dabpu-Ilepo ¢ MeTauIM4eCKUMHU W MHOTOCIOWHBIMHU JTUAJICKTPUICCKUMU
3epkanamu. CreKTpaibHbIE XapaKTEPUCTUKH.

BonokonHo-onTiueckas pemierka bparra kak GuinsTp oTpaxkaTenbHOTO THIIA.

OnHopoaHbIe, anmoau3WpOBaHHBIE pemeTku bparra, pemerku bparra co ckaukom ¢assl,
yuprnioBaHHue permerku bperra. CrnexTpalbHbIe XapaKTepUCTUKH UHTepdepoMeTpoB Dadbpu-
IIepo.

Meroapl yCHIIEHHS ONITUYECKUX CUTHAJIOB B BOJIOKOHHO-ONITHYECKUX CUCTEMAaX CBSI3U.
[IpeumyiiecTBa MOJHOCTBKO ~ ONTHYECKUX  YCWIMTENEH TEpex  JIEKTPO-ONTHYECKUMU
pereHeparopamu.

Tunbl ONTUYECKUX YCHIIUTENEH: BOJJOKOHHBIE U MOIYIPOBOIHUKOBBIE ONTUYECKUE YCHIIUTEIH.
[Ipunnun paboThl H3pOMYMHOTrO BOJIOKOHHO-onTHueckoro ycunutens (EDFA) na nnune BOmHBI
980 u 1480 HM.

Jpyrue TuIbl BOJOKOHHO-ONTHYECKUX ycunurteneil. [IpuHuun pa®oThl MoIynpoBOJIHUKOBOIO
onTtuueckoro ycunurens (SOA).

Onrtuueckue nepeaaTunukd. MeToibl MOIYJISLNH, UCTIOIb3YEMbIE B ONTUYECKUX MEepelaTUMKAX:
BHYTPEHHSSI U BHEIIHASI MOLYJIALIMH. XapAaKTEPUCTUKU MOIYJISITOPOB.

®u3NUCKUE OCHOBBI BPDEMEHHOI'O Pa3IeieHUsI KAHAJIOB CBA3U.

ACHUHXpOHHAsI CUCTEMA PA3CIICHHS KaHAJIOB.

CI/IHXpOHHa}I CHUCTCMA PA3ACIICHUA KaHAJIOB.



44, ®u3nvecKre OCHOBBI KOJIOBOTO PA3ICIICHHS KaHAJIOB CBS3H.
45, OcHOBHAs eIUHUIA KOLOBOM OCIIEN0BATEIHLHOCTH.

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

5. MeTtoanueckuii 0JI0K

Meroauvka npenogaBaHus

Bo BpeMst kax1oro 3aHSATHS MPENOAaBATENb MPEICTABISIET MaTepral O TEME JHS U BOBJICKACT
rpynny B oocyxaenue. [IpakTHuHbI XapakTep Kypca mpeanojiaraeT akTHBHOE BMEIIATEIbCTBO
KQKJOT0 CTYJIEHTa B IPOIIECCHI NMPEACTABICHUS W OOCYXKIEHHUS TEMBbL. 3a TperojaBaTeieM
3aKpeIyicHa OTBETCTBEHHOCTh MPHUACPKUBATHCS TEMATHKU JAHHOTO 3aHATHS W MPEIOCTaBIIAThH
HeoOXoauMbIe (DyHIaMEHTATbHBIC 3HAHUHN ¥ KOHIICTIIUH.

[Tocrne 3aBepieHus U3ydeHUsT KKI0M U3 porpamMM OyeT MpoBeleHa KOHTPOJIbHAS paboTa Ais

3aKpCIJICHU A HABBIKOB.
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