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IIporpaMmma BCTYNHMTEIbHOT0 UCTILITAHUSA
N0 HH(POKOMMYHUKAIMOHHBIM ONITUYECKUM CHCTEMAM
JJIS1 MOCTYNAIONIUX HA HANIPABJIeHHeE MOAT0TOBKH MAarUCTPATYpPhbl
11.04.02 — Un¢poKOMMYHUKANMOHHBbIE TEXHOJIOTHU U CHCTEMbI CBSI3H

OO0wmas Teopus CBA3U
Obwue ceedenus 0 cucmemax cea3u

CtpykTypHas cxema TtelekoMMmyHukanmoHHod cucrembl (TKC) mnepenauun
uHpopmanmu. Ha3zHayeHwe OTHENbHBIX SJIEMEHTOB. BHyTpeHHHE W  BHEUIHHE
xapakrepuctuku TKC. Wuadopmanus, cooOmenuss u  curHaibl. Vcrounuku
n nonydarenu cooOueHuid. Kanamel cBsizu. OCHOBHbIE TOHSTHS O JHUCKPETU3ALUU
U (unpTpauny, KOAUPOBAHUU U JEKOAUPOBAHUM, IMHU(POBAHMM U paciin(pOBaHUH,
MoAysiuMu W aeMmopnyiisiuuud. Omnepatopel  npeoOpa3zoBanust curHaioB B TKC.
Ocobennoctu niepenayn HHOOPMAIUU B KUBBIX (OMOJIOTUYECKHUX) CUCTEMAX.
Jemepmunuposannsie u cayuaiinvle CUZHAIbL

HenpeppiBHble (aHAIOTOBBIE), JIUCKPETHO-aHAJIOTOBBIE, AHAJIOIrO-JAUCKPETHBIE
U 1U(POBbIE CUTHAJIBI. Y3KOIMOJOCHBIE M aHaJUTHYecKue curHaibl. [IpeoOpazoBanue
['unbOepra. Juckperusanusi ¥ BOCCTAaHOBJICHHE HEMPEPHIBHBIX CHUTHAJIOB. Teopema
KorenbHukoBa. O000OmeHHblid  psig Dypbe. BeposTHOCTHbIE UM YHUCIIOBBIE
XapaKTEPUCTHKU CIIyYalHbIX CUTHAJIOB.

Kananwt ceaszu (KC)

Knaccudukanus xananoB cBs3u (KC). Memaromue Biausiuss u mymbsl B KC.
VYenoBua cormacoBanuss curHanoB u KC. CpoekTpasibHas # JHEpreTuyeckas
s dextuBrocTh KC. TIpsiMbie 1 KOCBEHHBIE MOJIEIN HEMPEPHIBHBIX U AUCKpeTHBIX KC.
VYpaBHeHus cocTtosHus W HaOmoneHus. Moxenu rayccoBckoro u peneeckoro KC.
Ocobennoctu peanbabix KC.

Memoowvl hopmuposanusn u npeoodpaz06anus CUZHAI06 6 KAHANAX CEA3U
dopMUpOBaHUE U JETEKTUPOBAHWE CUTHAJIOB AMIUIMTYJHOW U  YIJIOBOM
MOAYJSIUMMA TPU TAPMOHUYECKOM IIEPEHOCUMKE W NpH Iepelade HEMpPephIBHBIX
n  guckpetHoix  coobmenud (HC wu  JC). OpHomonocHas — MOIYJISIIUSL.
MHorono3unroHHas KBajapaTypHas MOAYJsILUsA. MeToabl MOAYJISIUU TP UMITYJIbCHOM
nepeHocuuke. IIpeoOpazoBaHue JETEPMUHUPOBAHHBIX M  CIyYalHBIX CHUTHAJIOB

B JINHEHHBIX 1 HesmHenHbIX KC.



Memoowt yughpoeozo npeocmasnenusn u nepeoadu HeNPEPvIGHHLIX COOOUEHUTL

Amnanoro-mmudpoBoe u 1udpo-anamororoe npeodpazoanuss HC. HmmynbcHO-
kogoBas monyisanus (MKM). [llym kBaHTOBaHMsI, TPUMUTUBHOE KOJUPOBAHUE, IIMPUHA
ciektpa MKM cwurnama. Perenepanms 3amymnenHoro HWKM curnana; pacuer
BEPOSITHOCTEH OMIMOOK M onTUMaiibHOro rnopora. Juddepennmansaas UKM (JAUKM),
nenapTa-mMoaysanus (JIIM). TlomexoycroitunBocts UKM u JIUKM.
Ocnogvl meopuu nepedoauu ungpopmayuu

Nudopmanmonnsie xapakrepuctuku ucrounukoB JC wu  HC: »sHTpomnus,
MIPOU3BOAUTEIILHOCTh, HM30BITOYHOCTh, B3auMHasg uHMopmaius. HMudbopmarmonnbie
XapaKTePUCTUKU JTUCKPETHBIX U HernpephiBHBIX KC: cKOpOoCTh mepeaaun U MpomyCcKHast
criocooHocTh. Teopembl konupoBanus Illennona mns KC 6e3 momex M ¢ momexamu.
Oncunon-sHTponud HC. ®dyHkuusa ckopocTh-uckaxkeHne. OCOOEHHOCTH CEKpPETHBIX
cucteM cBa3u. Kpunroreopema IllenHona.
OcHo6bl meopuu Kooupoeanus OUCKPEmHbIX CO0OUIeHUIL

Knaccudukanus konoB. dpdexrusHoe koauposanue JC. Koapr llennona-dano
n XaddMmena; ycroBUE€ ONTUMAIBHOCTU KOJOB. [IpUHIMIBI KOPPEKTUPYIOLIETO
(IOMEXOyCTOMYMBOTO)  KOAMPOBAHMUS M JIEKOJUPOBAaHUS €  OOHapyXEHUEM
U UCTpaBiieHueM OmuOOoK. JInHelHbIe cucTeMaTnyeckue OJIOUHBIE KOJIbI, IIMKINYECKUE
KOJIbI, KacCKaJHbI€ KOJbI, CBEpTOYHbIE KoAbl. OIleHKa MOMEXOYyCTOMYUBOCTHU
KOPPEKTUPYIOIINUX KOJOB.
OcHog6bl onmumut bHO20 RPUEMA OUCKPEMHBIX COOOUWEeHUTL

Conepxanue u kiaccudukaius 3aaad ontuMaibHoro npuéma JIC. OntumanbHbIi
npuém JIC B KC ¢ neTepMUHMPOBAHHOM M CTOXAaCTUYECKOW CTPYKTypoiul. Paznuuenue
JIC. CormacoBannas QuibTpanius (QUHUTHBIX BO BPEMEHU CUTHAJIOB. AJTOPUTMBI
paboThl U CTPYKTYpPHBIE CcXeMbl onTuManbHbIX NpuéMHUKOB J[C B rayccoBckom KC.
[TorenumanpHass momexoyctorunBocTh npuéma JC. OcobeHHOCTH Tiepeaadyu U npuéma
JIC B kaHajmax ¢ MEXCHMBOJBHOU MHTEp(EpEeHINe, COCPEAOTOUEHHBIMH IO CIIEKTPY

1 UMITYJIbCHBIMH ITIOMCXAaMMU.



Memoowvt mnozokanaivbHoll nepedauu u pacnpeoenenus unpopmayuu

MHoromnoJsib30BaTelbCckas 1 MHOTOKaHAJIbHAs CBsI3b. OCHOBBI TEOPUH YIUIOTHEHUS
U pa3[ElE€HUsl CUTHAJIOB B MHOTOKAaHAJbHBIX CHUCTEMAax CBA3U. MHOTOKaHajIbHas CBS3b
C BPEMEHHBIM, YACTOTHBIM, (PA30BbIM U KOJOBBIM YIJIOTHEHHEM CUTHaJIOB. [IpWHIIUIIBI
MHOTOCTaHIIUOHHOTO AocTyna. OcobeHHOCTH (POPMUPOBAHKS CUTHAIOB B aCHHXPOHHO-
aapecHbix u cotoBeix TKC. OOmwMe npUHIMNIBI pacnpeiesieHus uHopManuu
B KOMMYTHUPYEMBIX TE€JIEKOMMYHHUKAIIMOHHBIX CETSX.

Teopus 3jieKTPpUYECKHUX Lienei

OcHo6Hble 3aKOHBL U 00UiILe MEeMOObl AHANU3A ITIEKMPUUECKUX Uenell

DJIEKTPUYECKHE II€NU IOCTOSHHOTO TOKA, OCHOBHBIC TOHSTUS U 3aKOHBI
ANEKTPUUECKUX U MarHUTHBIX 1ieneil. 3akonsl Oma u Kupxroda. UneanbHbie HICTOYHUKA
OJIC u Toka. CONpoOTHUBIEHHWE W MPOBOAUMOCTh. MOIIHOCTH M SHEPTUS. Y CIOBUS
ONTHUMAaJILHOM MEepeaayr MOITHOCTH OT F€HEpaTopa K Harpy3kKe.
Jluneiinvie 3nekmpuueckue yenu npu 2aPMOHUYECKOM 6030€iUCm Ul

CunyconanbHbld TOK. AMIUIMTYJTHOE U JICHCTBYIOIIEE 3HAUYECHHUE MEPEMEHHOTO
ToKa. Bo3neicTBue MepeMEeHHOro TOKa HAa UACAM3UPOBAHHBIE MACCUBHBIE 3JIEMEHTHI,
WHJIYKTUBHOE, EMKOCTHOE, aKTUBHOE COMpOTUBIeHUE. CUMBOJINYECKUHN (KOMILIEKCHBIH)
METOJI aHAJIM3a Liener. TpeyrojibHUK CONMPOTUBJICHUM. MOIIIHOCT B LIENU EPEMEHHOTO
TOKa. bananc MOIHOCTEN.

Yacmommuvle xapakmepucmuku

Anamn3 nocnenoBarenbHoro coeauHenns RLC  31eMeHTOB  KOMIUIEKCHBIM
MeTosoM. Pe3oHaHC HampsuKeHUH, XapaKTepUCTUYECKOe COMPOTUBIIEHHE, TOOPOTHOCTS.
KowmrmnekcHas nepegatouHas GyHKIHS SICKTPUUIECKON 1eNU. AMIUTUTYTHO-YaCTOTHBIC
1 (ha3a-4yacTOTHBIE XapaKTEPUCTUKU Uenu. [lapannensHblid KojeOaTeNbHBIA KOHTYP,
PE30HAHC TOKOB. THIIBI CBSI3aHHBIX KOHTYPOB, BHOCHUMOE compoTuBiieHue. llomnoca
MPOITYCKAHHUS CBSI3aHHBIX KOHTYPOB.
Tpexgpaznvie 3nexkmpuueckue yenu

Teopetndeckue OCHOBBI Tpexdaszubix meneil. CoeauHeHue TpexdazHoU 1enu
3Be3non». CoemuHenue TpexdasHOW Ienmu «TpeyroiabHuKoM». I[IpeoOpaszoBanue
«3BE3/IBD» B «TPEYTOJIBHUK». AKTHBHAs, PEAKTHBHAS M TIOJIHAS MOIIHOCThH TpeX(a3zHOu

IICIIN. CpaBHI/ITe.TIBHHﬁ aHaJlIn3 MapaMETpPOB «3BE3AbD>» U KTPCYT'OJIbHUKA.



Ilenu ¢ macnummnoit cé:a3v10

[lonsiTMe B3aMMHON MHAYKTMBHOCTH. Llenmm ¢ B3aMMHON HMHIYKTMBHOCTBIO IIPU
rapMOHHYECKOM Bo3zaecicTBuu. [locienoBarenbHOE M HapaUIeNIbBHOE COEIUHEHUE
CBSI3aHHBIX KAaTyLIEK MHAYKTUBHOCTH. JIMHEWHBIA TPAHCIATOP, UACAIBHBIA TPAHCIATOP.
Ananu3s yeneii ¢ pacnpeoeneHHblMu napamempamnu

[lonsTe 0 1emsX ¢ pacmnpeAeNeHHbIMUA MapaMmeTrpamu. BwiBoj TenmerpadHbix
ypaBHeHUI: nuddepeHiranbible ypaBHEHUS JIMHUW TMepefadyd JjIsi MTHOBEHHBIX
3HAYEHUN TOKOB M HanpskeHuM. [locTossHHAasA pacnpoCTpaHEeHHs U XapaKTEPUCTUUECKOE
CONPOTHUBJICHUE UIMHHOM JMHUU. AHaIM3 TOCTOSIHHOM pacnpocTpaHeHus. l[lonsarue
Magaroue U OTPAKEHHOM BOJIH. YCJIOBHE HEUCKAXKAIOUIEH JIMHUM Mepeadd. Turbl
JUIMHHBIX JIMHUH U OCOOCHHOCTH MX NMPUMEHEHHs. Y CIIOBUE MUHUMAJIBHOTO 3aTyXaHUS
B JUIMHHOW JNUHUU. Pa3znuuHble BUABI HATPY3KU JIMHUM Tepenayu. BoJIHOBbIE MaTPUILbI
YETHIPEXIIOTOCHUKOB.

Ocnog6bl meopuu IneKmpu4ecKux yeneii ¢ 00pamHuoil CéA3bi0

YeThIpeXMmoIIOCHUKN ¢ 00paTHOM cBs3bl0. KomriekcHast mepenarounast GyHKIUs
YETBIPEXIOIIOCHUKA C OOpaTHOM CBsI3bIO. ABTOrE€HEpaTophl, OamaHc a3, OanaHc
aMrnTyzl. CxemMbl MHIYKTUBHOW M €MKOCTHOW TPeXTOYKH. CXEMbI aBTOT€HEPATOPOB.
VY CTOMYMBOCTD 2JIEKTPUUECKHUX IIeNel, Kputepuit ycroiunBoctu. Juddepenmnmanbuoe
ypaBHEHHE aBTOTeHepaTopa. S-o0pa3Has XapaKTepUCTHKA HEIHMHEWHOTO »JJIEMEHTa.
KBapiieBast crabunm3anus 4acTOThI
Memoowvt ananuza OucKkpemHuulx yeneil, yugpossvie purvompol

Juckpetapie u 1udpoBble BO3ACUCTBUA. Teopema otTcyeToB. CTpyKTypa
auckpetHoro  ¢uiabTpa. [lpuHiun  anamoro-nmdpoBoro u  1UGPOAHAIOTOBOTO
npeoOpa3oBaHusd. AHAIUTUYECKOE OMUCAHUE IUCKPETHBIX CUTHAJIOB W JUCKPETHBIX
nerneid. JluckpetHoe mnpeobOpazoBanne Dypre u Jlarutaca. OcHOBBI Teopun Z-
npeoOpa3zoBanus. (OCHOBHBIE QJITOPUTMBI JUCKpPeTHOW (umbTparuu. JuckpeTrHbie
(GuIbTPHl Ha OCHOBE NEPEKIIOYAEMBIX KOHJIEHCATOpOB. OCHOBHBIE XapaKTEPUCTUKHU
udpoBBIX ANeKTpuueckux 1eneid. TpaHcBepcanmbHbie HHU(PPOBBIE (PUIBTPHI W KX
YaCTOTHBIE  XapaKTePUCTUKU. PekypcuBHble HHUPPOBbIE (QUIBTPHL. Y CTPOMCTBO

1udpoBbIx GuabTpoB. [loHATHE O cHHTE3e TU(PPOBBIX (DUIBTPOB.



Metpoaorus, craHaapTH3anusa U ceprupuranmus B HHPOKOMMYHHKAIUAX
H3mepenue

N3mepenune. [lpunnunel  usMepenuil. Mertoasl  u3MepeHul. MeToauku
BoinonHeHus: usMmepennit (MBU). OcHoBHoe ypaBHeHue u3mepenuil. Knmaccudukarus
u3mepeHui. IIpsiMbie, KOCBEHHbIE, COBOKYITHBIE, COBMECTHBIE U3MEPEHUSI. PABHOTOUHBIE
U HEPaBHOTOYHbIC U3MepeHHsA. OIHOKpaTHbIE W MHOTOKpPATHBIE, CTaTUYECKHE
U TUHAMHUYECKHE, aOCOJIIOTHbIE W OTHOCUTENbHBIC, TEXHUYECKHE U METPOJOTHUYECKHE
n3MmepeHnus. MsMepenns napameTpoB KOMMYHHUKAIIMOHHBIX CUCTEM U IPOLIECCOB.

Memoowt uzmepenuii

Knaccudukanuss merogoB usmepeHuid. MeToJbl HEMOCPEACTBEHHOW OLIEHKHU
(npenBapuTenbHOM  rpaayupoBku). Mertoasl  cpaBHeHusA:  IudPepeHIHATbHbBIN
(HyneBoii), METOJ COBNAJEHUI, METOJ 3aMEIEeHUsl, METO] JOIOJHEHUS. YHHUKAJIbHbIE
METO/bl U3MEpPEHU. MeTo/1bl U3BMEPEHNN B UHPOKOMMYHHKAIIMOHHBIX CUCTEMAX.

Cpeocmea uzmepenuii

CpenctBa usmepenuid. Knaccuduxaius cpeicTB U3MEpPEHH MO pOJIM B MPOIECCe
M3MEPEHUM W BBIMOIHAEMBIM (DYHKIIUSM: MEpbI, CTaHIApPTHbIE OOpa3lbl, CPEICTBA
CpaBHEHUS, HU3MEpUTEIbHBIE MpeoOpazoBarenu, NpUOOpPbl, YCTAHOBKH, CHCTEMBI.
Knaccudukanus cpeicTB U3MEpEHUN 10 OTHOIIEHUIO K H3MEpsSeMON BeTUYHHE,
[0 yPOBHIO cTaHaapTu3anuu. Kraccel TOYHOCTH CpeAcTB u3MepeHuil. Dopmel
IIPEACTABIICHNS TOTPEIIHOCTEN CPEACTB N3MEPEHHI B 3aBUCHMOCTH OT KJIACCAa TOYHOCTH.
OnpeneneHre MOrpeIIHOCTH M3MEPEHUH M0 KJIACCy TOYHOCTH CPEACTBA W3MEPEHUM.
CpenctBa u3zmepeHuii 1j1si ”THPOKOMMYHUKAIIMOHHBIX CUCTEM.

Opzanuzayus uzmepeHuii 6 meaeKOMMYHUKAUUOHHBIX CUCHIeMAX,

[IpyHIMIIBI TOCTPOEHUSI CPENCTB M3MEpPEHH. AHAJIOroBble W LHUQPPOBBIC
u3MepuTenbHble MpuOopbl. M3mepuTenbHble TreHepaTopbl. MeToasl W CpeicTBa
U3MEPEHUS TApaMETPOB  DJIEMEHTOB  PAJMOTEXHUYECKUMX LENEeW W  CUTHAJIOB.
ABTtomaTu3anus uzMepennii. MupopmannonHo-u3MepuTenbubie cucteMbl. OcoO0eHHOCTH

M3MEPEHNN B CUCTEMAX CBSI3U C PA3HOM CPEIOM PaCIpOCTPAHEHUSI.



Iozpewinocmu usmepenuii
[TorpemHocts  u3Mepenuit.  Kiaccudukanus  morpemHocTel  U3MepeHui
0 XapakTepy TMpOsIBICHUS: clydaiiHble, cucTteMaruuyeckue. Kraccudukarms
MOTPEIIHOCTEN MO 3aBUCUMOCTH a0COJTIOTHOW MOTPEUIHOCTH OT 3HAUYECHUSI U3MEPSIEMOM
BenmuuHbl. Kitaccudukanus morpenrHocTel mo crmocoOy BBIpaKEHUS: aOCONIOTHBIC,
OTHOCUTEJIbHBIC, TpHuBeACHHBIC. Kiaccuukamuss mOTpenmHocTed B 3aBUCHUMOCTH
OT MeCTa BO3HUKHOBEHHS: WHCTPYMEHTAJIbHBIC, METOIUYECKHE, CyOhEKTHBHBIC.
OyHKIUY TIpeoOpa30BaHUs U METPOJIOTHUECKUE XaPAKTEPUCTUKH CPEICTBA U3MEPCHUM.
[TorpemnrHocT U3MepeHnit mapaMeTpoB HHHOKOMMYHUKAIIMOHHBIX CUCTEM.
OnTnyeckue nndpoBbie TeJIEKOMMYHUKAIIMOHHBIE cucTeMbl (Yacth 1. OKII)
Beeoenue
DOtanbl pa3BUTHS KBAHTOBOHM 3JEKTPOHHKU. OCHOBHBIC MPUOOPHI U YCTPOMCTBA
CUCTEM ONTHYECKOMU cBsi3u U nHpopmaTuku. Kiaccudukaiiys KBAaHTOBBIX IPUOOPOB.
Du3zuuecKkue 0CHOB8bL U 0COOEHHOCMU K6AHM08bIX NPUOOPOE
Bunbl  kBaHTOBBIX nepexonoB. Koadduuuentsr OiHmTeitHa. MHBepcHas
HACEJICHHOCTh. 3akoH byrepa. YciioBuUsl yCuIeHUs U reHepaluy KojaeOaHui B KBAHTOBBIX
cucTeMax. 3aTyxaHue JIIOMUHECLUEHLMH. be3blsnydarenbHas pekoMOUHaNMs B oObeMe
Matepuaina. KoHKypeHIus Mex 1y U3iydareabHON U 0e3bI31TydareIbHON peKOMOHAIIEH.
Onmuueckue pe3oHamopsvl u ce1eKyus Moo
Ontuueckue pe3oHatopel (OP). Peszonatoper tuma @®abpu-Ilepo. I[lmorHOCTBH
ONTHYECKHX MOJ B OTKpPHITOM pe3oHaTope. ['ayccoBel myuku. llepecTtpamBaembie
pe3onatopsl. UaTepdepeHinontbie GuibTpHhI.
Tunwt u pestcumol pabomol 1a3epos
Tpex- W 4eTblpeXypoBHEBbIE Jiazepbl. KoOrepeHTHble H HEKOT€PEHTHbIC
usnydarenu. Mmmnynbcable peskumbl. CHHXpOHU3AMS MO, Moaynsiuusi TOOpOTHOCTH.
Tunbl nazepoB (ra3oBbie, TBEPAOTEIbHbBIC, KUIAKOCTHBIE U JAP.) U METOJbl UX HAKAYKH.
BonokoHHbI€ 1a3epbl U YCUIIUTEIH.
OcHo6bl HeNUHEUHO ONMUKU
Henuneitnas nonsipuzanus. ['enepanus rapmonuk. CamodokycupoBka. Paccesinue
Penesi,  koMOMHAIIMOHHOE,  BBIHYXJAEHHOE.  [lodynmpoOBOAHUKOBBIE  MCTOYHUKHU
U NPUEMHUKU U3TydeHHsl. OU3NYECKHEe OCHOBBI U MPUHIUIT JAEUCTBUS MHKEKIIMOHHBIX

HCTOYHHUKOB CBf€Ta. CBCTOI/I3J'Iy‘-IaIOHII/IC JUOObI. HOJ’IynpOBOI{HI/IKOBBIe JIa3CpPBhI.



[TonynpOBOJHUKOBBIE CTPYKTYpPhl C KBAaHTOBbIMU siMaMH. (OCHOBHBIE IapaMeTphI
u  xapakrepuctukun  CUJI.  IlonynpoBogHukoBble  Jjazepbl.  CHEKTpalbHBIE
xapakrepuctuku JIJI. Barr-amnepnas xapaxtepuctuka. POC-nazepsl. DBR-nazepsi.
dusnueckue 0CHOBHI PaboThl (HOTOpE3rCTOPOB, (HOTOANONOB, PiN- GoTomuoaoB. [IIymer
MIPUEMHUKOB U3Ty4eHUs. MeTO bl MOAYJISIUU U YIIPABICHUS ONTUYECKUM H3ITYyYEHUEM.
@u3znyeckre OCHOBBI IOCTPOEHUS  AKYCTOONTHYECKMX H  3JIEKTPOONTHUYECKHX
MOAYJISITOPOB M3Iy4YeHUsl. BOIHOBOAHBIE MOIYJIATOPBI U NEPEKIIOYATENIM ONTHYECKOTO
usnyuyenus. Onrponsl. Kinaccudukaryst onTpoHOB.
Onmuueckue nanpagiaioujue cpeovl

OCHOBBI TEOpHUH pACHPOCTPAHEHUS CHUTHAJIOB B ONTHYECKUX CBETOBOJAX.
[TapameTpsl ~ ONTHYECKMX  BOJIOKOH. KOHCTpyKIMA  ONTHYECKMX  CBETOBOJIOB.
CryneHyaTtsle M TPAaJHCHTHBIE ONTHYECKHE CBETOBOABL. (OIHOMOIOBas Iepenada
U3JIy4EHHSI 110 ONTHYECKHMM CBETOBOJAM. 3aTyXaHUE CHUTHAJIOB B ONTHYECKHX
cBeroBojax. llorepu INpu COEOMHEHUMH ONTHYECKHX CBETOBOJIOB METOJOM CBapKH.
HopmupoBanne 3aryxanus cBapHbix coeauHeHnid Ha OKY BOJIC. JlucniepcnoHHBIE
XapaKTEPUCTUKU ONTUYECKUX CBETOBOJAOB. lIpormyckHas crnocoOHOCTh ONTHYECKHX
CBETOBOJOB. THHbl onTruyeckux cBeToBom0B. Pekomennanmu 1TU G.652, G.653, G.655,
G 656, G 657. XapakTepuCTHKH W MapaMeTpPhl ONTHYECKUX Kabeleld CBs3U IS
MPOKJIAJIKK B TPYHTE, B KaHanu3auuu, s noasecku Ha BJI. Konctpykuuu ontudeckux
kaleneil cBs3u. Pacuer 3aTyxaHMsi ONTHYECKMX CBETOBOJOB Ha 3JIEMEHTapHOM
Ka0enbHOM yuacTke BoJie. CTpyKTypHas CXeMa 3JIEMEHTapHOIro KaOelbHOTO ydacTKa
BOJIC. PazpeMHBIE ONITHYECKUE COEUHEHUS.
Memponocusn ¢ onmuuecKkux meaeKoOMMYHUKAUUOHHBIX CUCHEMAX

[TapameTpbl KaHAJIOB M TPAKTOB M BXOJAIIMX B HHUX YCTPOMCTB, IOJJIEKAILIUE
n3MepeHusiM. [lomycTuMele npeaensl OTKIOHEHUS TapaMeTPOB U XapaKTepUCTUK. Busl
M3MEPEHU CHUCTEM TMepedauyd: HaCTPOEUHbIe, OSKCIUTyaTallMOHHBbIE  IIAHOBBIE
M DKCIUTyaTallUOHHBbIE BHEIUIAaHOBbIE. M3MepeHusi mapameTpoB amnmapaTypbl CUCTEM
nepeaaud. OCOOEHHOCTH M3MEPEHMI B ONTUYECKOM JuanazoHe. BBoJ M3MepUTensHOTro
CUTHAJIa B OINTHUYECKOE BOJIOKHO. ['€HepaTopbl ONTHYECKUX CHUTHAJIOB. OnTuyeckue
BaTTMETPbl. OCHOBHBIE TEXHUYECKUE U METPOJOTUUECKUE XAPAKTEPUCTUKHU. ONITUUECKUE
tectepbl. OCHOBHBIE 007aCTH TpUMeHeHUsA. Peduextomerpsl. OCHOBHBIE NPUHIUIIBI

noctpoeHus. V3mepsiemble  XapakTEepUCTUKHA  BOJOKOHHO-ONTHYECKUX  KaOesew.



TexHuueckue M METPOJIOTMUECKUE XapPAKTepUCTUKHU. Buabsl u MeTombl H3MepeHui
C MOMOIIBIO ONTUYECKUX pediiekToMeTpoB. M3MepeHue 3aTyxaHus, OnpeeieHue MecTa
MOBPEKICHUS Ka0ensi, KOHTPOJb CTHIKOB U T.I1. [lorpemnoctu usmepenuit. Usmepurenu
kodp¢uimeHToB omuboK. M3mepeHune KOIPPUIMEHTOB OMMOOK € MOMOUIBIO
MICEBIOCIYYalHOW TOCJIEN0BATENBHOCTH. M3MepeHue 3aryxaHusi curHaina. Merojabl
m3mepennii 3atyxanus nmo ['OCT P MOK 793-1-93: meTroasl BHOCHMOTO 3aTyXaHUS
u oOpeBa. MHcrounuku mnorpemHocteid. M3mepenwe  aucnepcuu.  Mertomsl,
pekomengoBanueie ['OCT P MOK 793-1-93. Ucrouynuwky morpemHocTe. MeTo bl
U3MEpPEHUI MapaMeTpoB ONTHUKO-3JEKTPOHHBIX Moayneu. M3mepsiemble mnapameTpsl.

N cTOYHMKN OTPELTHOCTEN.

PexoMenayemasi iureparypa

1. Acraiikun A. Y. OcHOBBI 0nTO3JIEKTPOHUKHU. -M.: Bricmias mikona, 2007.

2. bapeibua A.A. DeKTpoauHAMUKa BOJHOBEAYIIUX CTPYKTYyp. Teopus
BO30YKJICHHS U CBSI3M BOJH. -M.: ®u3matiur, 2007,

3. bamapun C.A., ®enopos B.B. Teoperuueckrie OCHOBBI JJIEKTPOTEXHUKHU. - M.:
Axanemust, 2010.

4. Topnos H.M. BonokoHHO-ONITHUYECKWE JTUHUU Nepeaadynd. MeToasl U cpeacTBa
n3mepennit nmapamerpos/ H.W. T'opnos, 1.B. boraukos. - M.: Paguotexnuka, 2009.

5. EmudanoB A.A. Onruyeckue TEIEKOMMYHUKAITMOHHBIE  TEXHOJOTHUH:
nabopatopublii npaktukym / A.A. Enudanos, B.C. Cmopmesckuii, H.A. SIkoBeHKO;
M-Bo oOpazoBanusi u Hayku Poc. ®@enepanuu, KyOGanckuii roc. yH-T. - KpacHonap:
[KybaHnckuii rocyiapcTBeHHbIN yHuBepcutet], 2015.

6. KaranoB B.M. OcHOBBI pailOAIEKTPOHUKH U CBSI3U: y4eOHOE mocoowe s
crynaeHToB By30B/ B.W. Karanos, B.K. buttokoB -M.: I'opstuast nmunus-Tenexom, 2007.

7. Kacarkun A.C. Dnekrporexnuka /A.C. Kacarkun, M.B. Hemros. - 12-¢ u3s.,
crep.- M.: Axanemus, 2008.

8. JlurBunoB C.A. Merposiorusi TACCUBHBIX KOMIIOHEHTOB BOJIOKOHHO-
ONTHYECKUX CHCTEM Iepeaaun nHpopMaiwu: gadoparopHbiii mpakTukym / C.A. JINTBUHOB,
H.A. SIxoBenko; M-Bo obpa3oBanus u Hayku Poc. denepannn, Kybanckuii roc. yH-T. -

Kpacnonap: [Ky6anckuit rocynapctBennsiii yausepcuret], 2015.



9. Jlupuu U.M. CrangapTuszanys, METPOJIOTHS U MOJTBEPKIACHIE COOTBETCTBHUSI.
- M.: FOpaiir, 2012.

10. OnTtuyeckue TENEKOMMYHUKAIIMOHHBIE CHCTEMbl. YUYeOHUK Ui BY30B /
B.H. I'opauenko, B.B. Kpyxmanés, A.JI. Mouénos, P.M. Illapadyrnunos. Ilog pexn.
npodeccopa B.H. 'opauenxko. -M.: 'opsiuas muans- Tenexom, 2011.

11. Onrosnextponuka. Y. 1: @Ousznyeckrue OCHOBBI MOJYIPOBOJHUKOBOM
onroaniekTponrku. Korepentnas omnrosnektponuka /O.H. Epmaxos, A.H. Iluxtuw,
1O.10. Ilporacos, C.A. Tapacos/ mox o6m1. pea. M.b. denoposa. —M. Anyc-K, 2010.

12. Onrosnextponuka. Y. 2: Ontponuka / O.H. Epmakos; A.H. Iluxtuh,
1O.1O. IIpotacos, C.A. Tapacos/ noxa o6ur. pen. U.b. @enoposa. -M.: Anyc-K, 2011.

13. TTomo B.I1. OcHOBBI Teopuu 1emieit. - 6-¢ u3., uctp. - M.: Breiciias mkomna, 2007.

14. TloptHoB 3.JI. Onrtuueckne KaOelIu CBSI3W W TACCUBHBIE KOMIIOHEHTBI
BOJIOKOHHO-ONITUYECKUX JTUHUM CBsI3U. -M.: ['opsiuast nuuus- Tenekom, 2007.

15. TloptHoB 3.JI. IlpuHIUIIBI MOCTPOCHMSI TEPBUYHBIX CETEH W ONTHYECKHUE
ka0OenbHbIe JIMHUU CBsI3U. -M.: ['opsiuasa nunus- Tenexom, 2009.

16. CepreeB  A.I'., Tepereps  B.B.  Metponorusi,  crangapTuzaius

u ceptudukanus. - M.: FOpaiit, 2010.



