BHOAKETHOE YUPEXAEHWE BbICLLUErO OEPA3OBAHUA XAHTbI-MAHCUIACKOro ABTOHOMHOIO OKPYTA - HOT Pbl
«CypryTCKWiA rocyapCTBEHHbIA YHUBEPCUTET»

&‘,ﬁn-‘_ “ YTBepxaato:
P . 3aMecTvTeNb npeaceaaTenst NPUEMHON

A
o

s .,;.K_OM%BHFI npopekTop
W.H. laHnneHko

™
el

S0 oemadhA 20231,

N
Hege
'
¥
Y

"N e
B &
NCACI PN
Ny

5 W 4
Oy 57
= o TR -y

NMPOrPAMMA BCTYMUTENBHOTO NCMNbITAHUA
NP NPUEME HA OBYYEHWME MO OEPA30OBATE/IbHbIM MPOrPAMMAM
BbICLUEIrO OBPA30OBAHWUA - MTPOTPAMMAM MATCTPATYPbI
MO HAMPABNEHMIO NOArOTOBKWN
11.04.02 MH®OKOMMYHUKALUWMOHHbIE TEXHONOTM 1 CUCTEMbI CBA3U

HanpaBneHHocTb (Npodunb) o6pazoBaTesibHOW NPOrpamMmmai:

KOpﬂOpaTHBHbIe l"lHdJOKOMMyHHKaU,HOHHI:]E CnNcTtemMmbl 1 CceTun

CypryT
2023



Mporpamma cocTaBieHa B COOTBETCTBUM C TpeboBaHuAMK deaepansHoro
rocyapcTBEHHOrO 06pa3oBaTeNbHOro CTaHAapPTa BbiCLLIEro 06pa3oBaHus.

MporpamMma BCTYNUTENLHOIO WCNbITAHUS YTBEpPXAeHa Ha 3acefaHun Y4YeHoro
COBETa NONNTEXHNYECKOro MHCTUTYTa 21 ceHTabps 2023 r., npoTokon Ne 07/23.
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I. OBLLME NOJTOXKEHNA

1.  Hactoswaa nporpamMma cocTaBfeHa Ha  OCHoBe  ¢ejepasibHbIX
rocyAapcTBeHHbIX 06pa3oBaTesbHbIX CTaHAAPTOB  BbiCWero 06pa3oBaHWs Mo
nporpamMmam 6akanaBpwata u nporpammam cneumnanuteTa, U onpeaenser obliee
coAepXaHue 3K3ameHa npu npueme Ha obydeHuve no obpasosaTe/ibHbIM NPorpaMmMmam
BbiCllero o6pasoBaHMa - nporpammam maructpatypel B BY BO «Cyprytckuia
rocyAapCTBEHHbI YHUBEPCUTET» (ganee - YHUBepcuTer).

2. BctynutenbHoe UCNbITaHWe HaueneHo Ha OUeHKY 3HaHW NoCTynarLmx an,
NONYyYEeHHbIX UMY B XOAe OCBOEHMA Nporpamm 6akanaspuata u (Mau) cneuunanutera, n
Ha oTbop cpegn nocTynawrowmx nuu, Hanbonee CNOCOBHbLIX W MOArOTOB/EHHbLIX K
OCBOEHWIO NMporpamMmm MarucTpaTtypbl B YHUBepcutere.

3. BctynutensHoe ncnbiTaHne npoBOAUTCA B PaMKax HeCKONbKUX KOHKYPCOB (No
cooTBeTcTBYyOWMM dOpMaM U OCHOBaM OByyeHWs) BHYTPU OAHOW  rpynnbl
Marncrepckmux NporpamMm 1 cAaeTca 04HOKPaTHO.

4. BcrynutenbHoe UCrnbiTaHWe NPOBOAUTCA Ha PYCCKOM A3bIKe.

5. BctynutenbHoe ucnbiTaHWe MNPOBOAUTCA OYHO U (UAU) C UCMNONb30BaHUEM
AVCTAHUMOHHbBIX TEXHONOTUA (NPpU YyCN0BUN NAEHTUOUKALWMK NOCTYNaroLWmMX Npu caave

MW BCTYMUTENTBHBIX MCI'IbITaHMﬁ).

Il. NEPEYEHb TEM A1 NOArO0TOBKW K BCTYNMUTENbHOMY UCMBITAHUKO

Pasgen |. SnekTpuyeckue Lenm v cCUrHansol

TemMa 1. XapakTepucTuku CUrHanos.

MoHsTME curHana. MatemaTtudeckoe oOnucaHne CcUrHanos. KomnnekcHoe
npeAcTaBNeHne BeLLeCTBEHHbLIX CUFHANoB. AHaNUTUYeCKUA curHan. PasMepHOCTb
CUTHaNoB. PasznoxeHue curHana B psag. OpTOHOPMUPOBAaHHbIE cUCTEMbI QYHKUMIA. PAasbl
dypbe. NHTerpan ®ypbe. CnekTpanbHoe MpeAacTaB/ieHne curHanos. CnekTpanbHas
MAOTHOCTb aHanNTUYeckoro curHana. Ormbawowas v MrHoseHHaa ¢asa CuUrHanos.
MrHoBeHHas 4actoTa. AHanoroBbli curHan. AMCKpeTHbIn curHan. Lindposon curHan.
paduyeckoe oTobpaxeHue curHanos. JIMHeNWHOe MPOCTPAHCTBO CUrHanoB. Hopma
curHanoB. MeTpuka curHanoB. CkanspHoe npouvssegeHue curHanos. KoapouumeHt
Koppenauum curHanos. MOLWHOCTb U 3Heprua curHanos. OpTOroHanbHble CUTHAaNbI.
KoppensuynoHHble OYyHKUMM CUrHanoB. ABTOKOPPEensuuoHHas ¢yHkuus. B3anmHad
kKoppensiunoHHaa  ¢yHkumsa.  CnekTpbl  MowHOCTW.  PaBeHcTBO  [lapcesans.
JHepreTn4yeckne CnekTpbl CUrHanos. TecToBblie CUTHanbl. EAVWHWUYHbIE WMNYNbCbI.
IpebHeBast GyHKLMA. TpeyroNbHbie UMNYNbChl. IKCNOHEHLMaNbHbIA UMMYNbC. PYyHKUNN



Nannaca un lMaycca. NapmoHuyeckne konebaHua. Pagnoumnynsc. CnyyaHble NpoLecchl
N NX OCHOBHbIE XapakTepuctuku. LUymbl 1 nomexu. PyHKLMOHAaNbHbIe XapaKTepucTnkn
cnydyaHoro npouecca. OpHoMepHas QyHKUMA pacnpefeneHus BepoSTHOCTEN.
OfHOMepHaa MAOTHOCTb BEPOATHOCTEW. PYHKUUW MaTeMaTtUyeckoro OXuaaHus,
Avcrnepcun, cpegHero  KBagpaTtU4eckoro  OTKAOHeHWA. /[lIByMepHass MAOTHOCTb
pacnpejeneHna BepoATHOCTel. KoppensuuMoHHble W KoBapuauuoHHble GyHKUMK
CNyyarHblX npoueccos. CeBoncTBa yHKUWIM aBTOKOBapuauuv U aBTOKOpPpensauuu.
B3aMHble MOMEHTbl ClyYyalHbiX npoueccoB. CratucTnyeckas Hes3aBUCUMOCTb
CydarHbix  npoueccoB. Knaccndukaumsa cayvariHbiX  NPOLEeCCoB. Iproguyeckue
npouecchl. PyHKUUW CNeKTpanbHON NAOTHOCTU. KaHOHWYecKoe pa3noxeHue ciyyvariHbix
byHKUMA. KomnnekcHble caydariHble ¢yHKUMK. ®PUHUTHOe npeobpas3oBaHue dypbe.
CnekTpbl MOLWHOCTU CaydarHbix GyHKUMA. Teopema BuHepa-XuH4nHa. B3avMHble
cnekTpanbHble GyHKUMK. dPPekTBHas WnpuHa cnekTpa MolHocTh. COOTHOLIEeHNe
HeonpeaeNneHHoCTW. MNpeobpasoBaHna ClyYanHbIX byHKUMA. Cucremsl
npeobpasoBaHua cnydamHbix GyHKkUM. CBA3b BbIXOAHbLIX CTATUCTUYECKNX PYHKLUWA C
BXOAHbIMU. Mogenn cnyyaiHblX CUrHanoB n nomex. TenerpadHblin curHan. bensi wym.
Fayccosbli WyM. ayccoBble ciiyyaliHble npoLeccsl.

Tema 2. XapakTepucTtukuy cucTem.

NlnHenHble cnctembl. ObLMe NoHATUA cucTeM. OCHOBHbIE CUCTeMHble onepaunn.
MaTemaTnyeckas Mogenb  cuctembl. HepekypcuBHble  LUdpOBble  CUCTEMBI.
PekypcuBHble LudpoBbie cuctembl. CTaumoHapHble W HecTaunoHapHbie CUCTEMBI.
NMNynbCHas XapakTepuctuka cuctembl. WMNYNbCHbIA OTKAUK cucTembl. CBepTka
(koHBONOUMS). MHTerpan Atoamens. MIHTerpan cseptkun. CBOWNCTBA CBEPTKU. [TapameTpsbl
adpdekTa MMb66Ca. Peakumsi CUCTEMbI Ha MPOU3BONLHBIA CUTHAN. YCuieHne nocTosHHOW
coCTaBnAlWen curHana. Ycunenue wymos. [lepegaTouHble ¢yHKUAW cucTem. Z-
npeobpasoBaHve. YCTOMUMBOCTb CUCTEM. YacTOTHble XapakTepucTukn  CUCTEM.
KoppensiunoHHbie  cooTHOWweHUA.  CnekTpanbHble  COOTHOWeHudA.  [Aucnepcus
BbIXOAHOr0 curHana. ®OyHKUMa KorepeHTHoCcTU. CTPYKTypHble cxembl cucteM. [padbl
cuctem. CoegnHeHUs cucteM. Cxembl peanusaumm cuctem. ObpateHHble GopMbl.

Pasgen Il. 2neKTPOHUKaA, INEeKTPOTEXHMKA U CXeEMOTEXHUKA

Tema 1. SnekTpuyeckme Lenm nocTosHHOro TokKa.

MaccuBHble  3N1eMeHTbl  3nekTpuyeckmx  ueneir.  UCTOUHUKM  3Hepruu.
Knaccudukaums anekTpuyeckmnx ueneii. MapameTpbl 31eMeHTOB 31IeKTPUYECKMX Lener
NOCTOAHHOIO ToKa. CxeMbl 3amelleHus. MpumeHeHne 3akoHoB Oma u Kupxroda and
OMUCaHUA  3NEeKTPUUECKOro  COCTOAHMA  Uenei  NOCTOAHHOro  Toka.  Metoj



HEenocpeACTBEHHOro NpUMeHeHns 3akoHoB Kupxroda. MeToj KOHTYPHbIX TOKOB. MeTo/
cynepno3suyuun (HanoxeHusa). Metoz y310BblX NOTEHUWaNoB (MeToj ABYyX y3108). MeToz
3KBMBANIEHTHOrO reHeparopa.

Tema 2. SnekTpuyeckue Lenu nepemMeHHoro Toka.

Cnocobbl NpeacTaBAeHNA CUHYCOUAANbHBLIX BEINUNH. SNeMEHTbI 31eKTPUYeCcknx
Lienei nepeMeHHoro Toka. 3akoHbl Knpxroda Ana uenein nepeMeHHoro Toka. PesoHaHc
HanpsXeHWi. Pa3BeTBNEHHbIE 3neKkTpuyeckue Lenu. Pe3oHaHC TokoB. MOLLHOCTL B
uenu ogHodasHoro nepemeHHoro Toka. Cnocobel coeavHeHws ¢a3 reHepartopa
TpexdasHoi cuctembl. Cnocobbl COeANHEHRUs NPUEMHUKOB TpéxdasHbiX Lernen.
CoeaguHeHune TpeyronbHUKOM. Pabota TpexdasHoW uenu npu nepekaoyveHuu ¢as
NPUEeMHUKOB. MoOLHOCTK TpexdasHbix Uenei. Cnocobbl wn3MepeHuss akTUBHOW
MOLLHOCTU B Tpex¢asHbIX Liensax.

Tema 3. dnekTpudeckme Npubopbl U M3MEpPeHUs.

Bugbl n mMeToAbl U3MepeHUiA. MNOorpelHocT NU3MepeHna 1 KAacCbl TOYHOCTW.
[okasbiBatoLue n3mepuTenbHble npuéopsl C 3/1eKTpoMexaHnyeckKumm
npeobpasosatensiMn.  MarHuTosanekTpuyeckme  Npubopbl.  31eKTPOMAarHuTHbIe
npubopbl. dnekTpoguHammuyeckme npubopbl. MHAYKUMOHHBIE Npubopbl. MocToBble ©
KOMMEeHCaUMOoHHbIe MeTOoAbl n3MepeHun. MocTtoBble MeToAbl nsmepeHus. lNoHaTue o
MOCTax MepeMeHHoro Ttoka. KomneHcauuoHHble MeToAbl W3MepeHus. [loHATME O
UNDPOBLIX U 3NEKTPOHHBLIX K3MepuTenbHbIXx npubopax. oHATMe 06 u3mMepeHuu
HEe3NeKTPUUYECKNX BENUYNH INeKTPUYECKUMIU MeTOAaMu.

Tema 4. NonynpoBOAHWNKOBAaA 3/IEKTPOHUKA.

DNeKTPOnpoBOAHOCTb NonynpoBOAHNKOB. dnekTpu4yeckue nepexoapl.
MNonynpoBOAHMKOBbLIE AvOAbl. bBunonapHble TpaH3ucTopbl. Cnocobbl  BKAHOYEHWS
BUNONSAPHBIX TPaH3MCTOPOB. OCHOBHbLIE pexuMbl paboTbl TpaH3ucTopa. [lonesble
TpaH3ucTopsbl. TpaH3UCTop ¢ ynpasasowmm p-n-nepexogomM. MAM (MOT)-TpaH3ncTopsbl.
Cnocobbl BKAYEHUS NONEBbIX TPAH3UCTOPOB. TyHHEeNbHbLIK N 06paLLeHHbIV AM0AbI.
AByx6a30Bbli  AN04 (OAHOMEPEexXOAHbI  TPaH3UCTop). JIaBUHHBLIA  TPAH3MCTOP.
AVHUCTOPLI 1 TUpUCTOpbl. WM3nyyatowme guogbl. PoTopesncTopbl. PoToAMOAbI.
doTOTPaH3UCTOPbLI. ONTPOHbLI.

Tema 5. AHanorosasi CXeMOTeXHUKa.

OCHOBHbIE  XapakTepUCTUKN YCUAUTENbHBIX YCTPOMCTB. CTPYKTypHas Cxema
YCUAUTENBHOrO YCTPOWCTBA. Knaccupukauma 3neKTPOHHbLIX ycunutene. AMNIUTyaHO-
yactotTHas U $a304yacTOTHAaA  XapakTepucTuku. [lepexogHas  XapakTepucruka.
JINHERHbIE N HeNUHEeRHbIe UCKaXeHUs. AMNIUTYAHAs XapaKTepucTyka, AMHaMNYecKni



AnanasoH. Knaccel ycuneHus. ObpaTtHble CBA3W B ycunutensax. Bugbl 06paTHbIX CBA3EN.
BnansHue oTpuuatenbHoW 06paTHON CBA3N Ha CTabUNbHOCTL KO3dduLUMeHTa ycuneHus.
BAvsHMe OoTpuMUATENbLHOW 06paTHOM CBA3WM HAa HEeNVHEeWHble UCKaXeHwus. BausHue
OTPULATEeNbHON 0BPATHOW CBA3M HA BEAUYUHY BXOAHOIO N BbIXOAHOIO CONPOTUBAEHUIA
ycunuTens. AMAIUTYAHO-H4aCTOTHAA XapakTepucTuka ycuamtens ¢ obpaTtHOW CBA3LIO.
YacTOTHLIN  KPUTEpWUA YCTOMYMBOCTM ycunuTens ¢ obpatHOW CBA3bK. 3anachl
YyCTOWYMBOCTU NO aMNAUTyAe 1 No ¢a3e. JKBMBANEHTHbIE CXeMbl W MaNoCUrHaNbHble
napameTpbl  ycunutenbHblx  npubopos.  Crnocobbl  BKAKOYEHUA  BUNOASPHOro
TPaH3UCTOpa.  XapakTepucTuku U MasoCuUrHanbHble  napameTpbl  MNONEBbIX
TPaH3UCTOPOB. DKBUBAJIEHTHbIE CXeMbl 3aMeleHUA MOofeBbIX TPaH3UCTOPOB.
YcunuTtenbHble Kackagbl Ha OWUNONAPHbLIX TpaH3ucTopax. HarpysouHble npsMble
MOCTOAHHOrO U nepeMeHHoro Toka. PaboTta KackaZoB B 06N1acTu CPeAHUX, HUXKHUX U
BEPXHUX 4aCTOT. CXeMbl BbICOKOYACTOTHOW 1 HW3KOYACTOTHOM Koppekuun. Kackaa npu
pabote B pexXxume 60NbLWIOro CUrHana. YmnuTenb HU3KOW 4acToTbl C raibBaHUYeCcku
CBA3aHHbIMW Kackajamu Ob6WWIA SMUTTep - O0bWMA  KoNiekTop. TemnepaTypHas
cTabunnsauusa pexmnma paboTbl BUNOASPHOIO TPAH3UCTOPA. YCUAUTENbHbIE Kackajbl Ha
nonesblX TpaH3ucTtopax. PaboTta kackafos B 061aCTV CPeAHWX U BEPXHUX 4acTorT.
ycunutenu MowHOCTW. BbIXogHOW Kackag B pexumax knacca A, B n AB. Kackag ¢
BONbTOA06aBKOM. OnepaumoHHble ycuautenn. AuddepeHunanbHbli YCUIUTEIbHbIN
kackag. Crabunusatopbl Toka. VIHBEPTUMPYHOLWMNA U HEUHBEHTUPYILWWA YyCUnuUTeNb
NOCTOAHHOrO TOKa. AHANOroBblA CymMMaTop. AHANOroBbI WHTErpatop. Ycuautenu
NepeMeHHOro HanpsxXxeHusa. Ycunutenu C TOKOBbIM  BbIXOAOM. YCUAUTENWN TOKa.
AMNANTYAHBIA  geTekTop. BeinpamMuTens cpejgHero 3HadeHuda. [lpeobpasoBaTenu
CONPOTUBNEHUA B HanpsxeHue. N36upaTenbHble yeuantenn. Pe3oHaHCHbIN ycunutens
C napannenbHbiM LC-KOHTYpOM. KackogHbI ycuantenb. AKTUBHbBIE QUNLTPbLI HUXKHUX 1
BEPXHUX 4acTOT. [eHepaTopbl rapMoHMyeckux konebaHuii. Ycnosua 6anaHca ¢as v
amMnauTys. ABTOreHepaTop C TpaHCPOPMaTOPHOW 06paTHOM CBA3bHD. TpexToueuHblie
reHepaTopbl. KBapuesas cTabunusauus 4actoTbl. ABTOreHepatop ¢ TpexsseHHon RC-
Lienbr. ABTOreHepaTop C MOCTOM BuHa. leHepaTop C He3aBUCUMbIM BO3BYXAEHUEM.
ABTOreHepatop Ha TyHHenbHOM Aauoge. CTabunusaTtopbl MOCTOAHHOMO HanpaXeHus.
MapameTpuyeckuii  CTabuans3aTop HaNpsxXeHUsi Ha KPeMHUeBOM CTabuamTpoHe.
NCTOYHUK OMNOPHOro HanpskeHus. KoMneHcauuoHHbIA cTabunnsatop HanpsxeHus.
CtabunnnsaTop Ha onepaunoHHOM ycuauTesne C orpaHuYeHemM BbIXOAHOIo TOKa.
Tema 6. LndppoBasn cxeMoTexHUKa.



Jlornyeckvie QyHKLMM U 3neMeHTbl. AKCMOMBI, 3aKOHbl, TOXAECTBA U Teopembl
anrebpel norvkn (bynesori anrebpsl). MNpeactaBneHre N NpeobpasoBaHUe NOrMYecKmnx
GyHKUMA. CTPYKTYpa W NPUHLMN AEACTBUS NOrMYECKMX 31eMeHTOB. KOMBUHALMOHHbIe
norunyeckue yctpoictea. Ludpatopel ©  gewndpartopbl. MynbTUMNNEKCOPbl U
AemynbTunnekcopbl. Cymmartopsl. Ludpposon komnapatop. MpeobpaszoBateny Kojos.
ApUPMETUKO-NOrnYecKoe YCTPoncTBo. Tpurrepsl U LdpoBbIe aBTOMAaThI. RS-TpUrrepsi
Ha nornyeckux anemeHTax. PasHoBuMAHOCTU RS-Tpurrepos. JK-tpurrepsl. D-tpurrep un T-
Tpurrep. HecMMMeTpu4Hble Tpurrepsl. Lindposele aBTOMaTbl. PErmcTpbl U CUYETYNKMN.
Caurosble perucTpol. CUHXPOHHbIE CABUIOBbIE PerucTpbl C 06paTHBIMU CBA3AMMU.
JNEeKTPOHHbIE CYETYUKW. 3anoMUHAaKLLMe 3NeKTPOHHble YCTpoincTBa. CTaTuyeckue
onepaTtMBHble  3anoMuHawlWne  ycTponctea.  [luHamu4yeckme — onepaTuBHbIEe
3aNOMUHaKLLMe YCTPOWCTBA. JHEProHe3aBMCMMble OnepaTuBHbIE 3anoMuHaloLue
YCTPOWUCTBA. [OCTOAHHbIE 3aNOMUHaOLLMe YCTPOCTBA. DA3LW-NamMsATb.

Paspgen lll. Teopua aneKTprU4ecKoin cBaA3n

Tema 1. CncTemMbl 31€KTPOCBA3MN.

MoHATMe wuHPopmaumn. KonuuyectBeHHas Mepa WHGOpPMaUUW. DHTPOMUS
NCTOYHUKA UHPOpMaLmn. OCHOBHble CBOWCTBA 3HTPOMUU. DHTPONUA HENpepbIBHOMO
NCTOYHMKA UHPOopMaLunn. NHGOPMaAUMOHHAA eMKOCTb CUrHanoB. CUcTeMbl, KaHanbl n
NNHUKX CBA3N. [TOMEXN N NCKAXKEHNA NUHUIA CBA3U. OCHOBHbIE XapaKTepUCTUKN CUCTEM
CBA3N.

Tema 2. MatemaTtudeckue mogenn CoobUleHWUr, CUrHanoB, NOMEX W KaHanos
CBA3W.

JInHenHbIe N HeNHeHbIe MoAeNn KaHanos cBsA3u. [Npeobpa3oBaHue CUrHanos B
KaHanax cBa3n. Mogenu HenpepbiBHbIX, AUCKPETHbIX U AUCKPETHO-HenpepbiBHbIX
KaHanos cBaA3W. MNMpuHUWNBLI gnckpeTusaunn. Bocnponssegerue curHana. PasHomepHas
anckpetmsaumsa. CnekTp  AUCKPETHOro  curHana.  VIHTepnonauMoHHbIA  paj
KotenbHukoBa-LWeHHOHa. [nckpeTusauums ¢ ycpegHeHnem. Juckpetnsaunsa CnekTpos.
NHOopMaLMOHHasA TOXAECTBEHHOCTb AMHAMUYECKOW 1 cnekTpanbHou GopmMbl curHana.
AvckpeTtusauma  yceyeHHbix curHanos. COOTHOLIEHWEe CNeKkTpoB OAWHOYHOIo W
nepuoanyeckoro CUrHanoB. AuckpeTnsauma no Kputepuio HanbonbLero OTKIOHEHUS.
AjantuBHas Auckpetusaunsa. KesaHToBaHue curHanos. [Jeuumauyvs v MHTEpnonsauus
AAHHbIX.

Tema 3. Moaynauua v geTekTMpoBaHue CUrHanos.

AHanorosas Moy nAaumS. AMNANTYAHasA n yrnosas MOy nsaunS.
MOMexoycToMUnMBOCTL  amMnNAUTYAHOW K yrnoBo  moaynauuun. OfHOTOHaNbHad



MOAYNAUMS.  SHeprus  OAHOTOHANbHOrO  CUrHana  amnauTyAHOW  MOAYN\LNW.
MHOroTOHaNbHbIA MOAYAVPYKOLWMUA curHan. [emMogynsaums CUrHanos amnanuTygHou
mMoaynaunn. banaHcHaa amnauTtygHaa moaynauusa. OAgHONONOCHas  aMnanTyaHas
mMoaynauusa. lMNonapHaa mogynauua.  @®asosas moaynauma. YactotHas MoAynauus.
OAHOTOHanbHas yrnosas moaynsaumsa. CnekTpbl CUrHAaNOB C Yr10BOW MOAyNAUMEn.
CurHanbl ¢ MHOrOTOHaNbLHOW YrnoBOW Moaynsuven. JeMoaynaunsa CUrHanos yraosni
Mogynauun. KsagpatypHas Mogaynauua.  [emMoaynaums  KBagpaTypHOro curHana.
AnckpeTHas (undpoBas) moaynsums. MogynmpoBaHue AUCKPETHbIMU COOBLWEHUsSMN.
Moaynauus u geTekTupoBaHue npu MMNybLCHOM nepeHocyumke.

Tema 4. KognpoBaHue NCTOYHUKOB 1 KaHa0B CBA3N.

Teopema KoTenbHukoBa. Teopema LLleHoHa. lMomexoycTonymBoe (KaHaibHOoe)
KoampoBaHue. CBepToYHble (pelieTyaTtblie) kKogbl. Cnocobbl UMPPOBOro KOANPOBaHWUSA
AAHHbIX. Jlornyeckoe KoaupoBaHue. MeToabl CUHXPOHU3aunn. Metoabl 06HapyxXeHus
NCKaxeHnn unHbopmaumn. MIMnynbCHO - KOAOBas nepejada AaHHbIX. VIMNyNbCHO-
MOAYNNPOBaHHbIE  CUTHaNbl.  AMMAUTYAHO-UMMyAbCcHaA  mMoaynauusa.  LWnpoTHo-
UMNYAbCHAs MoAynauus. BpemeHHas wvmnynbcHas moaynsuunsa. KogoBo-umnynbCHas
mMoaynauusa.  Moaynsuma  CUMBOMIbHBLIX U KOAOBbIX  AdHHbIX.  AMMIUTYAHO-
MaHUNYAIUPOBAHHbIE CUrHANbI. YrnoBas MaHUNynauusa. BHYTPUMMNYAbCHAA YacTOTHasA
mMoaynaunsa. CurHanbl NVUHENMHOW 4acTtoTHOWM Moaynaumu. CnekTp npsMOyroabHOro
CUrHana NNHeMHOW YacTOTHOW MOoAYNALNN.

Tema 5. MHOrokaHanbHas 31eKTPOoCBA3b.

YactoTHOe, BpemeHHoe 1 $pa3oBoe pasjefieHne CMrHanoB. PasjeneHne CMrHanos
no ¢opme. KosoBoe pasgeneHune curHanoB. KOMMyTauus v mMapLlipytusauuns B CeTax
cBA3K. MponyckHas cnoCOBHOCTL CeTell MHOroKaHa bHOM 3/1eKTPOCBA3N.

Pazgen IV. Hanpaensowue cMCTEMbI 3/IEKTPUYECKON CBA3N.

Tema 1. dneKTpoMarH1UTHbIe MoAs U BOJHLI.

JNeKTPOMarHUTHOe MoJsie Kak OCOoBbIA BWUA Matepun. SNeKTPUYecknid 3apss v
3N1IeKTPUYECKUIA  TOK. InekTpuyeckoe un MarHMTHoe nons Kak ABa MpoABaeHUA
31eKTPOMarHUTHOro nons. OCHOBHbIE XapaKTePUCTUKN 31eKTPOMAarHUTHOro nons. Buabl
cpea v ux knaccudurkaLums No xapaktepy B3avMOAeNCTBUS C 31eKTPOMArHUTHbLIM NMONeM.
MaTepuanbHble ypaBHeHUs. 3aKOH MOJHOro Toka. lNepBoe ypaBHeHve Makcsenna B
NHTEerpanbHOW n anddepeHumansHON ¢opmax. TokM NPOBOAVMOCTA U CMELLEHUS.
3aKOH 3N1eKTPOMArHUTHON NHAYKLMW. BTopoe ypaBHeHVe MakcBenna B MHTerpanbHoin 1
amobodepeHumanbHo ¢dopmax. Teopema [laycca ANA 3NeKTPOCTAaTUYECKOro mnons wn
noctynaT MakcBenna. TpeTbe ypaBHeHWe Makcsenna B UHTErpanbHon v



AvoddepeHUmanbHo dopmax. YersepToe ypasHeHme Makcsenna B NHTerpanbHom un
AnddepeHUmanbHOM Gopmax. 3aKoH COXPaHEHUS 3NeKTPUUECKOro 3apsiaa 1 ypaBHeHune
HeNpepbIBHOCTU JINHWUIA 3NEKTPUYECKOro Toka. 3akoH OMa B anddepeHumanbHol
dopme. CreneHb B3avMHON 06YCIOBAEHHOCTU 31EKTPUYECKOTO U MarHUTHOrO Moneii.
[paHuYHbIe  yCNoBUA  Ha  MOBEPXHOCTW  pasgena cped C  PasiUyHbIMU
Makpockonu4yeckum napametrpamn. [OBEepXHOCTHbIe 3apsffbl WU TOKW. paHU4YHble
ycnoBusi Ha NOBEPXHOCTN WAEaNbHOro MPOBOAHMKA. KOMMNeKcHasa AguanekTpuyeckas
NPOHNLLAeMOCTb cpeasl. AnsnekTpuyeckne noTepw. banaHc 3Heprum
3NEKTPOMArHUTHOro nons. Teopema YMoBa-lovHTUHra. MNOTHOCTE MOTOKA 3Hepruu
nons. banaHc akTMBHON 1N PeakTUBHON MOLLIHOCTEN. BONHBI B AV3NEKTPUYECKUX Cpeaax.
BonHbl B NpoBOAALLIMX cpeaax. [nybuHa NpOHWKHOBEHWS MOAS B MaTepuan.

Tema 2. PagrokaHans! 1 pagnonnHun,

OcHOBHble 3/1eKTpUYecKne napamMeTpbl MNepesarlnx U MPUeMHbIX aHTeHH.
CMmeTpuYHble BMGpPaATOpbl. AHTEHHble pelueTkn. [pPAMOYrofibHble W Kpyrible
PacTpoBble aHTEHHbI N U3y4datoLMe NOBEePXHOCTU. AKTUBHbIE BUBPATOPHbIE aHTEHHDbI.
LLleneBble pe3oHaHCHble aHTeHHbl. CuHGpa3Hble BUGPATOPHbLIE AHTEHHbIE PeLUeTKMN.
AHTEHHbI B MEYaTHOM WCAONHEeHUU. MHoroulenesble BONHOBOAHbLIE aHTEHHbI.
ANpeKTOpHbie aHTeHHbI. Jfloronepuoguyeckne BUOGPATOPHbIE AHTEHHbI. AHTEHHBbI
BpaLLatoLencs nonspusaumm. AHT@HHbI NOBEPXHOCTHLIX BOJH. AMEPTYPHbIE aHTEHHBI.
OCO6eHHOCTM aHTeHH ANA TeneBUAEHWS, PaAVOPEeNerHbIX NUHUA U KOCMUYECKOU
PaAvOCBA3N.  DNEeKTPOMarHMWTHas  COBMECTUMOCTb  aHTeHH.  PacnpocTpaHeHue
pPaavoBONH B CBOOOAHOM MPOCTPaHCTBE. PacnpocTpaHeHWe 3eMHOM  BOJIHbI.
JnekTpuyeckme napametpbl 3eMHoOW aTtmocdepbl. PacnpocTtpaHeHue paavoOBONIH B
3eMHOI aTMocdepe. 3aMUpaHnsa curHana. MickaxeHus curHana. MNomexu pagvonpuemy.
PacnpocTpaHeHne  ynbTPaKoOpPOTKMX BOJIH Ha Ha3eMHbIX PaAnNONNHUSIX.
PacnpocTpaHeHne  ynbTPakopoOTKMX  BOAH  HAa  KOCMWUYECKUX  PaAnONNHUAX.
PacnpocTpaHeHue KOpPOTKUX BOAH. PacnpocTpaHeHue cpegHuX W ANIMHHbLIX BOJH.
OcobeHHOCTN pacnpoCTpaHeHNst BONH ONTUYECKOro AnanasoHa.

Tema 3. [poBOAHbLIE HanNpaBAAOLME CUCTEMbI 31EKTPOCBA3N.

MpuHUMNBLI PaboTbl NPOBOAHBLIX HAMPaBNRKLWMUX CUCTEM. 3aKpPbITble U OTKPbITbIE
nnMHUK nepeaayun. Knaccudukauyma HanpasnsiemMblx BONAH. [poAOnbHble nonepeyHbie
BOMIHbI 1 rbpuaHble BOAHbI. [MapameTpbl HanpasnsembiX BOAH. [lonepeyHblii
KO3 duLmMeHT pacnpocTpaHeHus. Kputnuyeckan AnvMHa BOMHbLI U KPUTMUECKas 4acToTa.
BonHa ocHoBHOro Tuna. Ycnosue o4HOBONHOBOrO pexuma. Mapamerpbl nonepeyHbIx
3N1IeKTPOMArHUTHbIX  BOMIH B JIMHUAX nepegadn. [lonepeyHbld  KOIGPULMEHT



pacnpocTpaHeHus. ®asoBass W rpynnoBas CKOPOCTWU. [lapaMeTpbl 31eKTPUYeckux
3NIeKTPOMArHUTHbLIX  BOJIH B /IMHWAX nepegadn. [onepeyHbli  KO3GPULUMeHT
pacnpoctpaHeHusi. ®asoBas M rpynnoBas CKOpOCTW. [lapameTpbl  MarHUTHbIX
SNEKTPOMArHUTHbIX BOMH B NMHUAX nepejadn. [lonepeyHblid  KO3GPUUUEHT
pacnpocTpaHeHus. ®asoBas W rpynnoBas CKOPOCTWU. [MPAMOYroNbHbIR BOAHOBOA.
KoHcTpykumsi. CTpykTypa nons v napameTpbl OCHOBHOW BOJIHbI MPAMOYrO/IbHOMO
BONHOBOAA. Kpyrnibii BONHOBOA. KoHcTpykuusi. CTpyKTypa nofsi M napameTpbl
OCHOBHOW BOJIHbI KPYrNOoro BOMHOBOAA3. [PaHWUHbIE YC/IOBUA Ha MOBEPXHOCTY,
OrpaHv4nBatoLLeil HaNpaBASIoLLYIO CUCTeMy. 3aTyxaHue HanpasaseMblX BOH. MoTepu
B 3anonHeHWn wn B MeTa/INYeckux crteHkax. KomnnekcHbin  koadduumeHT
pacnpoctpaHeHuns. KoadduumeHT 3aTyxaHns 1 raybruHa NPOHUKHOBEHUS MOAS B CTEHKMN
BONHOBOAA. CTpyKTypa Mons W napameTpbl HanpaBAsieMbiX BOMH B KOAKCUa/ibHOM
BO/NHOBOZe. BonHoBoe conpotuBneHue. KOHCTPYKTUBHbIE 0COBEHHOCTM KOaKCUanbHbIX
BO/IHOBOAOB. CMMMeETpUYHbIE  /INHWW  CBA3W.  DNeKTpu4yeckne npoueccsl B
CUMMETPUYHBIX INHUAX CBA3U. KOHCTPYKTUBHbIE OCOBEHHOCTU CUMMETPUYHbBIX NUHUNA
CBA3W.

Tema 4. OnTnyeckme HanpasAsOLLME CUCTEMbI CBA3WN.

TnNbl ONTUYECKUX BOIOKOH. PacnpocTpaHeHue pasnyHblX MO MO ONTOBONOKHY.
MUKpousrnbel M Makpousrmnbbl. KoHCTpykUuma Kabens. XapakTepuctuku onTUYeckoro
BOMIOKHA. BONOKHO C BbIPOBHEHHbIM WUAW C NMPOPUIbHLIM MoKa3aTtenem. BOMOKHO C
BbIDOBHEHHLIM  UAM € NPOPUAbHBIM  MOKa3atenem npenoMneHus 060a04YKN.
OnTtuyecknii passeTBUTeNb (CNAUTTEp — KombaliHep). ONTUYeckuidi aTTeHraTop.
BonokoHHo-onTUYecknt  GuabTp. BONOKOHHO-ONTUYECKUI U30NATOP. BOAOKOHHO-
ONTUYECKUA TepMuHaTop. BONOKOHHO-ONTUYECKWI nepekatoyaTens (KoMMyTaTop).
[MaccuMBHLIA  KOMMEHCATop (XpomaTtuyeckor) aucnepcun. BOMOKOHHO-OMTUYECKMIA
coeguHUTeNb  (onTuyecknr  pasbem).  CpawuvBaHue  ONTUYECKUX  BOSIOKOH.
CBeTomsnydarwowme auoabl. JflasepHole aumogbl. PIN-dotoauoabl. OnTtuyeckme
NPUeMHUKN.

Pa3pen V. TeneKoMMyHUKaLNOHHbIE CUCTEMbI U CETU

Tema 1. Teopus Tenetpadpuka.

MoTOKK BbI30BOB. OCHOBHbIE CBOWCTBA W XapaKTePUCTUKW MOTOKOB BbI3OBOB.
MpocTeAWwnin NOTOK BbLI3OBOB W ero CBOWCTBA. MaTemaTuyeckoe oXxugaHue u
Ancnepcus NpocTerLwero NoToka BbI30BOB. 3aKOH pacnpeseneHnsa NpoMexyTKoB Mexay
Bbl30BamMV NpocTeiLlero NoToka. AAnTenbHOCTb 06CAYXNBaHNSA. [TOTOK 0CBOBOXAEHWA.
TenepoHHasa Harpyska. OCHOBHble NapaMeTpbl TenepoHHOM Harpy3sku. KoOHUEHTpauus



TenePoHHON  Harpyskn.  Cnocobel  pacnpegeneHvst  TenedOHHON  Harpysku.
ObcnyxuBaHue MpoCTedlero noToka BbI30BOB (MepBas  ¢dopmyna 3pnaHra).
AnddepeHunansHele ypaBHeHus SpnaHra. Pacrnpegenenve dpnanra. [lotepu B
MONHOAOCTYMHOM My4ke npu  OB6CNYXWUBAHWUW MNPOCTEMLIero MoToka BbI3OBOB.
PekyppeHTHasi ¢opmyna 3SpnaHra. CpegHAs nMPOMyckHas CrNoco6HOCTL  ANHWIA
MONHOAOCTYNHOro ny4ka. O6cayXuBaHWe MONHOAOCTYNHOIO MyYyka MoToka oT
OrPaHU4eHHOro 4mncina WCTOYHWKOB Harpysku (popmyna SHrceta). Ob6cnyxmsaHue
MPOCTEMLLIero NnOTOKa BbI30BOB MOMHOAOCTYMHBIM MYYKOM C  OXWAAHMEM Mpu
MokasaTeNbHOM pacnpejeneHnn AnUTeNbHOCTN 3aHATUA. CUCTeMbl C OXMUAaHUEM MNpU
NOCTOSIHHOW ~ ANUTENLHOCTU  0BCNYXMBAHUA. Pacyér nponyckHOW CnoCO6HOCTY
yNpaBAsoLWmMX YCTPONCTB. KOMBUHMPOBaHHAsA c1ucTeMa 06CNYXMBaHUA. PacyéT cucrtem
C NOBTOPHbIMK BbI30BamMu. POpMyna SpnaHra Ans nAeanbHOro HemoAHOAOCTYMHOro
BKAHOYEHUSA C NOTEPSMN CXeMbl (TpeTbs ¢popMyia IpaaHra).

Tema 2. CUrHansl U IMHUN CBA3N.

TenekoMMyHVKaUNOHHbIE CUTrHanbl U UX XapakTepUCTUKU. YPOBHM nepeaaqn.
Pabouee 3atyxaHue (ycuneHue) AMHUM CBA3U. OCTAaTOYHOE 3aTyXaHuWe AVHUW CBA3W.
AMNANTYAHas, 4acToTHas 1 $a3oBas XapakTepuUCTVKL NHWUU cBA3N. KoadouumeHT
HEVHENHbIX UCKAXeHWI. 3aluULeHHOCTb OT MOoMeX. /[BYXCTOPOHHME KaHanbl C
pasgeneHveM no BpemeHW, 4Yactote u ¢dopme. Lindpposoe koampoBaHme. TakToBas
CUHXPOHM3aLMS.

Tema 3. UndpoBble cncremsl nepegayn.

AHanoro-unpposoe © uudpo-aHanoroBoe npeobpasoBaHne. BpemeHHoe
rpynnoobpasoBaHue. Linknosas CUHXPOHU3aLUA. JIMHeRHbIe TPaKTbl LMGPOBLIX CUCTEM
nepegauyn. MNpeobpaszoBaHune LMPPOBLIX KOAOB. PereHepauvs UUPPOBBLIX CUTHANOB.
KauectBo uymdpposon nepegayv curHanos. [11e3M0OXOPHAA U CUHXPOHHAA LMpPOBbIe
nepapxuun. Metoabl aCMHXPOHHOW Nepegayn.

Tema 4. TpaHCMOpTHbIe ceTun.

EavHas ceTb cBA3n Poccuiickonn ®degepaunn. NepBuYHbIe U BTOPUYHBLIE CETU.
TunoBble KaHanbl NEePBUYHON ceTn cBsA3U. LLIMPOKOMNoNOCHbIE KaHanbl N NX OCHOBHbLIE
XapakTepuctukn. OCHOBHOW UWPPOBO KaHan W TuUNOBble LUPPOBbLIE TPAKThHI.
Mokasatenn 3¢PeKTUBHOCTU ceTeinl cBA3N. CepBUC OTKPbLITbIX CUCTEM. DTaN0HHasA
MOAenb B3aUMOAEUCTBUA OTKPbIThIX cuctem (OSI/ISO). CeTn ¢ KOMMyTaLueld KaHanos,
CoobLeHnl 1 naketos. Tononornm cetet CBs3v. KpaTkasi xapakTepucTuka OCHOBHbIX
3N1IEMEHTOB TeNEeKOMMYHUKAUMOHHbIX ceTer. Knaccudukauma ceTesbiXx MPOTOKOMOB.
TpaHCMopTHbIE CeTU N CeTU A0CTyna. APXUTEKTYpa TPAHCMOPTHLIX CeTeil. TexHoNormm



MOCTPOEHUA TPaHCNOPTHLIX ceTer - PDH, SDH, DWDM, Ethernet, ATM, MPLS.
MynbTucepBUCHbIE CeTU. YNpaBaeHne u CUHXPOHU3aLUUsA B TPAHCMOPTHbIX CEeTAX.

Tema 5. TenedoHHble ceTu.

MecCTHble, 30HOBbIE, MEXAYropAHble W MeXAyHapoAHble TenedoHHble ceTu.
TexHonorun nepegaun UHPopMaUUU. TEXHONOTUN CUHXPOHU3ALMWU. TexHONorum
KOMMyTaunn KaHanos. CUCTeMbl CUrHanu3auumu B TenedoHHbIX cetax. Cuctema v nnaH
Hymepauuun. CpeactBa noaaepxXku ycnyr. KavectBo 06CayxmBaHWs B TenepoHHbIX
ceTax.

Tema 6. CeTn JOKYMEHTANIbHOW 3/1eKTPOCBA3N.

TenerpadHas cBaszb. PakcuMuabHas cBa3b. Buaeortekct. Fonocosas noyra. Crek
npotokonos TCP/IP. Apgpecauma un mMapwpytmsauma B [P cetax. JlokanbHble u
rnobanbHble KOMMNbIOTEpHble ceTu. CTPyKTypu3aums KOoMMblOTepHbIX ceTeil. CeTeBoe
obopyaoBaHue - xabbl, KOMMYyTaTOpbl, MapLIpyTU3aTopbl, WA3bl. CTPyKTypa cetu
NHTepHeT.

Tema 7. UHPopmaLmoHHaA 6e30nacHOCThb.

MeTogabl, CpeacTBa U cucTeMbl obecrnieveHus MHPOPMaUMOHHOW He3onacHoCTU
WHPOPMaLMOHHO-TeNIeKOMMYHUKaLWOHHbIX ceTe n cucTem, ynpasneHue
NHPOPMaLMOHHOM 6e30MacHOCTbI MHGOPMALMOHHO-TENEKOMMYHUKALMOHHBIX CeTei 1
cucTem. Mogenn yrpo3 uHopmaLmoHHOW 6e3onacHocTW. AnnapatHbie W
NPOrpaMMHble CpeacTsa 3alunTbl MHGOPMALMOHHO-TEIEKOMMYHNKALMOHHbLIX CeTel n
cucTem.

Paspen Vi. Pagnocessb

Tema 1. [eHepaTopHbIe YCTPOWCTBA.

CxeMbl reHepaTopoB C BHEWHUM BO36yxaeHneM. CTaTnyeckne XapakTepuctukm
reHepaTopHbIX Namn WU TPaH3UCTOPOB. [JMHaMUYECKUe XapakKTepucTuku BbIXOAHOrO
TOKa B reHeparopax C BHelWHUM BO36yxzaeHveMm. FapMOHUYeCcKniA aHann3 aHoAHOro
ToKa. KoapduumeHTsl bepra. MapameTpbl rpaHUYHOro pexmnma. CetoyHble uenn namn B
reHepatopax C BHeWHUM BO3byxaeHWeM. JlaMnosbili reHepaTop C BHEWHUM
BO36yxXaeHVeM no cxeme C obuweil ceTkol. PaboTa reHepaTtopoB C BHEWHUM
BO36Y)XAEeHNeM B NepeHanpsXeHHOM pexume. eHepaTopbl C BHEWHNM BO36YyXaeHeM
Ha BUNONSAPHbLIX TPAH3MUCTOPAX B MPAaHUUYHOM U HejoHanpsXeHHOM pexumax. Pabora
reHepaTopoB C BHELHUM BO3byXAeHWEM Ha NONEeBbIX TPaH3UCTOpPaX B rPaHUYHOM W©
HeAoHanpPsXeHHOM pexumax. feHepaTop € BHELHWUM BO36YXAeHMEM C TpPaH3MCTopamu
B K/NHOYEBOM pexume. YMHOXUTeNW 4acTtoTbl. Llenn nutaHua reHepaTopos.



Pe3oHaHCHble  KonebaTesibHble  UenNW  reHepaTopos. LLUnpokoananasoHHble
KonebaTe/ibHble Lenu reHepaTopoB. BbIXxoAHble KoebaTensHble CUcTemsl.

Tema 2. PagmnonepepatoLme yCTpoicTBa.

TpaH3MCTOpHbIE aBTOreHepaTopbl. ABTOreHepaTopbl C kBapuem. CUHTe3aTopbl
4acToTbl. AMNAUTYAHAA MoAynaunda. CxeMbl KackagoB pajuo v 3BYKOBOI YacToTbl Npu
AHOAHOW  aMNAUTYAHOW  MOAYNALMW.  AMMAUTYAHAs MOAYNSUMS  TPaH3UCTOPHbIX
reHepaTtopos. [lepeaaTymMkn € aMnAUTYAHOW MaHunynsuuein. CTPYKTYpHbIE CXeMmbl
YCTPOWCTB  OAHOMONOCHON MOAYNSUMA. TPUHLMNGI MOCTPOEHUS MHOTOKaHa bHbIX
nepeaaTymkoB C  OAHOMONOCHOW  Moaynauuen. [pynnoBoi CcurHan W ero
xapakrepuctukn. [llonyyeHne YM un OM konebaHwmin. OCOH6EHHOCTU NOCTPOeHUN
NnepeaaTymkoB C yrnosov Moaynauvei. MepeaaTymkn AUCKPETHbLIX CUTHANOB C Yr10BO
mMoaynsaumen. OCOBEHHOCTU TeneBW3MOHHOTO curHana. CTPYKTypHble cxembl TB
paagvonepejarolnx  CTaHuuid. CTPYKTYpHble  CXeMbl TPaKTOB  TENEBU3NOHHbIX
nepeAatyunkoB  u3obpaxeHuws. CoBMecTHaa pabota nepeaaTyMKoB  CUTHANOB
n306paxeHnss U 3BYKOBOrO COMPOBOXAeHWS. CTPYKTYpHble CXeMbl MNepeaaTyukoB
pagnopenenHo 1N KOCMUYecKor CBA3W. YacToTHble MoAynaTopbl. lpeobpasoBartens
4acToTbl. TpakT ycuieHmna MolHocTW. MNepegatuukn PPJT ¢ MNynbCHOM MoAynsiumen.
KonnuectBeHHbIe XapakTepucTuUkn HaAeXHOCTU paguonepesaTymnkos.

Tema 3. PaguonpuemMHsle YyCTPOMUCTBA.

CTpykTypa U npuHUMN AeNCTBUS PaAvONpPUEMHbIX YCTPOWCTB. BxogHble uenwu
pagnonpueMHuUKoB. Ycunutenun paguocurHanos. [peobpasoBaTeny 4actoTbl W
napameTpuyeckme ycmnutenn. [etekTopbl pagvoCuUrHanoB. [eTepoOAVHHLIA  TpPakT,
PerynupoBkn 1 WHAMKAUWS B PaavONPUEMHbIX YCTpOWCTBax. PaavonpuemHblie
ycTpoictBa € uUndpoBo 06paboTKOM CUrHANOB. IDNEeKTPOMAarHUTHbIe noMexu B
pagnonpuemMHbIX YCTPONCTBax. PasHeceHHbIV npuem. MpuemHble yCTPOMCTBa Ha3eMHbIX
pagvopeneniHelx cucteM. [puemMHble YCTPOWCTBA CUCTEM CNYTHWKOBOW CBA3U W
BewaHua. [lpogpeccnoHanbHble  paguonpuemHble  YCTPOWCTBA  AeKaMeTpoBOro
AnanasoHa. NpuemMHnKM 3ByKOBOro BelaHus. MNpueMHUKU TeIeBU3MOHHOIO BeLlaHus.
MpueMHNKU CUCTem NepcoHanbHoOro pajvoBbI30Ba.

Tema 4. KocmMnyeckas n HasemHas pagnocBssb.

[lexameTpoBble HaseMHble CUCTeMbl CBA3W. PagnopeneiHble AVHUU NPSMOWA
BMAUMOCTN. CUCTeMbl CNYTHUKOBOW CBA3W W TeneBujeHus. CoctaB 3eMHbIX U
KOCMUYEeCKnX CTaHunm. OpbuTsl NCKYCCTBEHHbIX CNYTHUKOB 3emnu.
MHOrocTaHUMoHHbIA goctyn. dddekT Jonnepa. 3anasabiBaHve CUMBOMOB. MeTojbl
nepeaayv CUrHanoB B CUCTEMAx CNYyTHUKOBOW CBA3N.



Tema 5. MobunbHas paanocsassb.

MpUHUMNBLL  NOCTPOEHUA  COTOBLIX  CUCTEM  MOBWILHOW  PaavoCBA3W.
MHOroCTaHLUMOHHBIN AOCTYN B CUCTEMax MOBUNbHOIW pPaanocsssn. O6CayxMBaHMe
BbI3OBOB B CUCTEMAX MO6WMLHOW pPajgnocBa3n. XapakTepucTUKM paguvokaHana B
COTOBbIX CUCTeMax MobunbHOW paauocsasn. [lepesaya peueBoit MHboOpMauUM B
UMPPOBLIX CMCTEMaxX MOBUIBHON PaanoCcBa3u. Jlokanmsaunsa NoABMXHBLIX aBOHEHTOB B
CeTaX MobunbHOW paanocsasn. Mo3nLMOHMPOBaHNE aBOHEHTCKUX CTaHLUMIA B ceTax
MOBUNBHOW  paanocBasn. TpaHKUHIOBbIE  CUCTEMbI  MOBWALHOW  PaAMOCBS3U.
TepputopranbHble COTOBbIE CUCTEMbI MOBUNLHON PaaNOCBA3N O6LLEro Noab30BaHWs.
CncTembl  LLIMPOKOMOAOCHOrO 6ecnpoBOAHOro ZocTyna. YacToTHO-TeppuTopuanbHoe
NIaHPOBAHME COTOBbLIX CeTe MOBUNBHOM PaANOCBA3N. Uundposble COTOBbIe
cncrembl CBAsu ctaHaapta GSM. CoToBble cucTeMbl CBS3M CTaHZapTta IS-95 (CDMA).
Cncrem becnpoBogHol cBasu, ctaHaapT DECT.

Pazgen VIl. ONToBO/IOKOHHAsA CBA3b

Tema 1. ®U3nYecknin ypoBeHb BONOKOHHO-ONTUYECKMX CUCTEM CBA3W.

Mogenb BOMOKOHHO-ONTUYECKON CUCTeMbl nepegadn. PereHepatopbl B CeTsX
BOJIOKOHHO-ONTUYECKOW CBA3W. BONOKOHHO-ONTUYECKMe ycunutenn. PomaHoBCKue
ycunurenu.

Tema 2. KaHanbHbI ypoBEHb BONIOKOHHO-ONTUYECKUX CUCTEM CBS3N.

MynbTunnekcuposaHue C pasgeneHvemM Mo  AAnHe BOAHbl. CUHXPOHHbIE
ontuyeckme cetn. CUHXpPOHHas umMdpoBsas nepapxms. BogxeT BONOKOHHO-ONTUYECKMX
cucTem cBsa3n. [loCTynHOCTb UM 6e30TKa3HOCTb CUCTEM BONOKOHHO-OMTUYECKOW CBA3W.
Ontuyeckas kKommytaumsa. OsepneliHble ceTu. [OAHOCTLIO ONTUYECKMe Kpocc-

KOMMYTAaTophbl. Mownck HEMCI‘IpaBHDCTeﬁ B ONTUYECKNX CceTax.

I1l. MEPEHEHb BOMPOCOB A4J11 NPOXOXAEHWA BCTYNUTENIBHOIO NCMbITAHNSA

1. Aavite onpegeneHve NOHATUAM abCONOTHAA MNOrpPelHOCTb, MOrpPeLHOCTb
npubopa, OTHOCUTENIbHAsA NOrPeLHOCTb, NPUBEAEHHAsA NOrPEeLLHOCTb.

2. YTo ABNsieTcs 06bekToM cTaHAapTU3aunm?

3. Kak onpegenserca gencTByroLee 3HayeHne CUHYCOMAaNbHOro Toka?

4. Kak npoTtekaeT nepexoAHOW nNpouecc 8B KOMMYTALMOHHOW Lenu, cogepxallei
eMKOCTb 1 conpoTueBneHune?

5. Onpeaennte MNOHATME KOMMIEKCHOrO COMPOTUBAEGHUS Ha OMpeAeneHHo

4acrtorte.



6. Yem onpegensertca paguyc nepsoii 30Hbl ®peHenss M kak OH BAUSET Ha
paanokaHanbl?

7. 4eM 06bACHATCA NoTepy B CBO6OAHOM NPOCTPaHCTBE?

8. HeMy paBeH NPOCTPaHCTBEHHbIA CABUT AN ABYX BOMH, MPUXOAALLMX B TOUKY
npuema c onpeaeneHHoOW pasHOCTbHO X04a?

9. MNpwn Kaknx ycnoBuax cpefbl CHNTaOT AN3NEKTPUUECKUMIN?

10. Kak onpegenstotca ¢pasosas 1 rpynnosas CkOPOCTb A/t BOJIHbI B BOJIHOBOAE?

11. YeMy paBHa CKOpPOCTb BO/HbI B WAEANIbHOM AW3EKTPUKE C 3aAaHHbIMU
MarHUTHOWM 1 AN31eKTPUYECKON NPOHMLLIaeMOCTAMIN?

12. Hapucyiite cxeMy BKAKOYEHUS BUNOAAPHOrO TpaH3uUcTopa ¢ obLueit 6a3oii.

13. Y1o npeAacTasaget coboit aMnNAnTyAHas XapakTepucTnka yeunutens?

14. OnpegenuTte, 4TO MpejcTaBaseT coboOil Anarpamma paboTbl YCUAUTENLHOMO
YCTPOICTBA B pexumMe knacca A.

15. Ykaxute ycnosHo-rpagpuyeckoe ob6o3HayeHne 6MNONAPHOro TpaH3ucTopa p-
n-p Tuna.

16. HapucyiTe cxeMy BKAKOUYEHUS MONEBOTO TPAH3UCTOPA C O6LLMM MCTOKOM.

17. AnA Kakou Cxembl BKAKOYEHWS GUMNONAPHOro TpaH3ucTtopa Ko3pouumeHT
nepeaym No HanpPsAXXeHU MeHblUe egUHNLbI?

18. [lns Kakoro Tvna MnoneBoro TpaH3uCTopa COMPOTUBAEHME KaHana pPaBHO
6eCKOHeYHOCTUN NPY HYIEBOM HaNpPsiXXeHUN 3aTBOP-UCTOK?

19. Ha3oBUTE OCHOBHbIE NapamMeTpbl BXOAHOMW Lienn paguonpuemHmka.

20. HTo npeacTaBnseT cobou AeTeKTOpHasA XapakTepucTmka?

21. Kakow cMrHan BblAensieTcs Ha Bbixoge ¢punbTpa npeobpasoBaTens 4actoThbl?

22. Kakaa 13 npeaioXeHHbIX HUXe CXemM Pe30HaHCHOro yCUAuUTens HapucoBaHa
6e3 owmnbkn.

23. Ha3oBuTe OCHOBHYH ¢yHKUUIO ¢(a3oBoro getektopa B cucteme DAMY
cynepretTepoAvHHOIO NpUeMHMKa.

24. Yemy paBHO 3HaudeHue koappuumeHTa bepra?

25. Yemy paBeH yros, npu KOTOPOM 2 rapMOHWKA pasnoxeHus B pag dypbe
KOCMHYCOMAANbHOIro MMNyAbCa TOKa NPUHUMAaeT MakcuMasibHoe 3HaveHue?

26. BO CKOJIbKO pa3 yMeHbLLUNTCA BbIXOAHAA MOLLHOCTb KBagpaTypHOro MocTa npwu
BbIXOZe 13 cTposA ogHoro 13 NBB oAnHAKoBOM MOLLHOCTA?

27. Kak n3meHseT conpoTtusnieHune M-obpasHas Lenb CornacoBaHns?



28. Kakoe pelleHvie NPUMEHSIOT ANA NOBbIWEHUs KO3GGULMEHTa MOLLHOCTY B
HeynpasnseMom OAHOTakTHOM OAHOG}A3HOM OAHOMONYNEPUOAHOM BbINPAMUTENE NpU
NHAYKTUBHOM Xapakrepe Harpysku.

29. Ykaxute 0CO6EHHOCTW, MpUCyLiMe Heynpas/iseMOMy OAHOTaKTHOMY
Tpex¢pasHoMy OAHOMONYNEPUOAHOMY BLINPSMUTEND C  HEWTPanbHbIM  BbIBOAOM,
paboTatoLLieMy Ha Harpysky eMKOCTHOr0 Xxapakrepa.

30. Ans yero ncnonb3yetcs ARP-NPOTOKON B KOMMbIOTEPHbIX CETAX?

31. YKaxuTe Npu4mHbl, N0 KOTOPbIM BO3HMKAET HEOBXOAUMOCTb NCMOIb30BaHWS
TexHonorum NAT.
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