BIOAXKETHOE YUYPEXXAEHUE BbICLLEFO OEPA3OBAHUSA XAHTbI-MAHCUIACKOro ABTOHOMHOIO OKPYTA - OTPbI
«CypPryTcKuiA rocyapcTBeHHbI yHuBEpCMTET»

YTBEpXAato:

b MNPWEMHON KOMWUCChK,

O N
canti-Ma 7
AV % RLTNE

> { Xayy, 'y,
KTOD 1o
of oty =
Y "‘

AL 0 a0 A0
O % v
U lop Ao &)
O e

car L) A o Y

NMPOrPAMMA BCTYNMUTE/IbHOIO UCIbITAHUA
NP1 NPUEME HA OBYYEHUE MO OBPA3OBATE/IbHbIM MPOrPAMMAM
BbICLLUErO OBPA3SOBAHWA - NTPOTPAMMAM MATUCTPATYPbI
Mo HANPABJIEHAIO NOAIrOTOBKWA
11.04.02 UH®OKOMMYHUKALMNOHHbIE TEXHO/TOTM N CUCTEMbI CBA3U

HanpaBneHHoCTb (Npo¢unnb) o6pasoBaTesIbHON NPOrpamMmbl:
KopnopaTuBHble NHPOKOMMYHUKALUOHHbIE CUCTEMbBI N CETU

CypryT
2026




Mporpamma cocTaBneHa B COOTBETCTBAW C TpeboBaHMAMU defepanbHOro
rocyfapcTBeHHOro o6pasoBaTeNnbLHOro CTaHAapTa BhiCLLero o6pasoBaHus.

Mporpamma BCTYMUTENBHOIO WCMbITAaHWSA YTBEPX/eHa Ha 3acefaHun YUYeHoro
coBeTa NoINTEXHNYECKOro MHCTUTYTa 14 HoA6ps 2025 r., npoTokon Ne 08/25.




Cogep>kaHue

OBLLNE TTOTMOMKEHIS.....vveeeerereerneeseeseneesaeseseseetesesesestesesesessssssesssssssssessssesesesssssssssassssassssssssssss 4
MepeyeHb TeM A8 MOATOTOBKM K BCTYMUTEIbHOMY UCTIBITAHMID wveevceciiisisisiiinnnns 4
MepeueHb BONPOCOB ANS MPOXOXAEHNA BCTYMNTENBHOIO UCABITAHUA ....covvviiniennnnen, 15
CNUCOK PEKOMEHAYEMOM JINTEPATYPbLcuiueririerrnreresesssiessnsresiassesesesssssssisnsisisisssssssnsas 17




I. OBLLME NONOXXEHUA

1. HacToslas nporpaMMa cocTtas/ieHa Ha 0CHoBe ¢e/lepalbHbIX roCy4apCTBEHHbIX
06pa30BaTe/ibHbIX CTaHAAPTOB BbICLLEro 06pa3oBaHus No nporpaMmam 6akanaspuarta v
nporpamMMam creuuvanuTeTa, u onpejenser oblijee coaepxaHne 3k3aMeHa npu npneme
Ha o6yu4eHvie Mo o6pasoBaTe/ibHbIM MPOrpaMMam BbiCLLIero 06pasoBaHus - NporpamMmam
maructpatypsl B BY BO «CypryTckuii rocyAapCTBeHHbIVi yHuBepcuTeT» (danee -
YHuBepcuTer).

2. BcTynuTensHoe UCMbITaHWE HaLeNeHO Ha OLIeHKY 3HaHWA NOCTynatowmx nnd,
nony4vyeHHbIX MU B X04e 0CBOEHWA NPOrpaMm 6aKanaBpmaTa n (nnn) cneumnannTeTa,
Ha OT6Op CpeaX NOCTynawoLwWMx Auy, Hanbonee CrOCO6HbLIX Y NOArOTOB/IEHHbIX K
OCBOEHWI0 MPOrpamMmM MarmcTpaTypbl B YHUBEpPCUTETE.

w3 - BCTYAUTEIBHO UCNbITaHWE TIDOBOANUTCA B paMKax HeCKOIbKUX KOHKYPCOB (mo—

COOTBETCTBYOLIMM GOPMaM 1 OCHOBaM 06y4eHWs) BHYTPW OAHON rpynibl MarncTepckmx
NporpamMm v ciaeTcs O4HOKPaTHO.

4, BcTynuTeNnbHOe UcnblTaHMe NPOBOANTCA Ha PYCCKOM si3bike.

5. BcrynutenbHoe uCnbITaHME MPOBOAUTCA OYHO W (nan) € NCMNoNb30BaHVEM
AVICTaHUMOHHBIX TeXHONOTWIA (Mpu ycnosumn naeHTUGMKaLm noctynaroLmx npn caaqe

UMW BCTYNMUTENbHbBIX UCMLITaHWR).

Il. NEPEYEHb TEM A1 NOArOTOBKW K BCTYNMUTE/IbHOMY UCMbITAHUIO

Paspen l. SnekTpuyeckue Henu v CUrHasbl

Tema 1. XapakTepuUcTrkK CUrHanos. _

MoHsTWe curHana. MartemaTtuyeckoe oOnucaHue curHanoB. KomnnekcHoe
npejcTaBneHVe BeLLeCTBEHHbIX CUTHaN0B. AHaIUTUYECKUA CurHan. Pa3mepHoCTb
CUrHaNoB. PasfoxeHue curHana B psa. OpTOHOPMUPOBaHHbIe CUCTeMbl GYHKLMIA. PAzbl
dypbe. UHTerpan ®ypbe. CnekTpasbHoe MpejcTaBineHve curHanos. CnekTpanbHas
MAOTHOCTb aHaNUTUYeckoro curHana. Ormbaroliass M MrHoseHHas ¢asa CUrHanos.
MrHOBEeHHasi 4acToTa. AHaNoroBbIli cUrHan. AUCKpeTHbI curHan. Lindposoi curHan.
Fpadpuueckoe oTo6paxeHMe CUrHanoB. [IMHEAHOE MPOCTPaHCTBO CWIHAsOB. Hopma
CUrHanoB. MeTpuka curHanoB. CkansipHoe rfpovsBeeHve CUrHanos. KoapouuueHT
KOppensunMm CUrHanoB. MOLUHOCTb U 3Heprus curHanos. OpTOroHanbHble CUTHAsIbI.
KoppensumoHHble QYHKLMM CUrHANoB. ABTOKOPPenAaunoHHas ¢yHKuMs. B3anmHan
KoppenauvoHHas  ¢yHkums.  CrekTpbl  MoWHOCTA.  PaBeHcTBO  [lapcesansi.
DHepreTMyeckue CMeKTpbl CUrHanoB. TecToBble CUrHabl. EAVHWYHBLIE UMMYNbCbI.

Fpe6HeBas dyHKLMSA. TpeyroibHble UMMYJbCbl. SKCMOHEHLMabHbIA NMNYAbC. PYHKLUN

4




Nannaca v Maycca. FapMoHuyeckre konebaHusa. PagnonmMnynsc. CnydaliHble npoLeccs! 1
NX OCHOBHbIE XapakTepucTuku. LLymel 1 nomexu. PyHKLUMOHANbHbIE XapaKTepUCTUKN
cnyyaiiHoro npouecca. OgHOMepHas QyHKUMS  pacrnpejeneHus  BepOATHOCTEN.
OJHOMepHas NNOTHOCTb BeposiTHOCTer. PYHKUMM MartemaTUyeckoro OXuAaHWS,
ancnepcun, cpegHero  KBajpaTWUeckoro  OTK/IOHeHus. /[IBymMepHas  MJIOTHOCTb
pacrnpefieneHVss BeposATHOCTEN. KoppensiuMoHHble W KoBapuauVOHHble  GYHKLMN
cnyyaliHbix npoueccoB. CBoicTBa ¢yHKUMA aBTOKOBapuauun u aBToKoppenauun.
B3aMHble MOMEHTbl C/lydaiHbIX npoueccoB. CTaTucTMyeckass He3aBUCUMOCTb
CnyyaiiHbIX  mpoueccoB.  Knaccudukaums  clyyaiiHbiX  MPOLECCOB.  3Projnyeckme
npoueccsl. PYHKLMM CreKTPaabHOM NIOTHOCTU. KaHOHMYeCKoe pas/ioxeHune clydaiiHbiX
PyHKUMA. KoMnnekcHble ciayyaiiHble ¢yHKUMKU. PUHUTHOE npeobpasoBaHue dypbe.
CnekTpbl MOLUHOCTM c/iyyaliHbix ¢yHKUmiA. Teopema BuHepa-XnH4vHa. B3anMmHble
crnekTpanbHble GyHKUMN. DPdeKTVBHAA WNPUHA CrekTpa molHocTh. CooTHOLUeHue
HeonpeaeneHHocTy. MNpeobpasoBaHus cyyaiHbiX GyHKUWA. CucTeMbl MpeobpasoBaHys
cAyyaiHbIX GyHKUMIA. CBA3b BbIXOAHbIX CTATUCTUYECKUX GYHKLMIA C BXOAHBIMU. Moenu
CNyyYaiiHbIX CUrHaNoB W nomex. TenerpadHblii curHan. benbiid wym. FayccoBbIv LyMm.
rayccoBble Cly4aliHble NpoLecchl.

Tema 2. XapakKTepucTukm cCUCTeMm.

NnHeliHble cucTembl. Obuwme noHATUA cucTeM. OCHOBHbIE CUCTEMHbIE ornepaLmi.
MaTeMaTnueckasi MoAeNb CMCTeMbl. HepekypcmBHble LndpoBble ChcTeMbl. PekypcmBHble
LuMdpoBble cucTembl. CTauMOHapHble W HecTauyoHapHble cucTembl. ViMnyabcHas
XapaKTepucTuka CUCTeMbl. VIMMYNbCHBIA OTKAMK cucTeMbl. CBepTka (KOHBOMOLMS).
Wuterpan [roamens. WHTerpan csepTkn. CBolicTBa cBepTKU. [lapameTpebl dpdekTa
MM66ca. Peakumsi CUCTEMbl Ha MPOM3BOMbHbBIA CUTHaNA. YCUNEHVEe MOCTOAHHOV
COCTaBNSOWEN cUrHana. YcuneHuwe wymoB. [MepepaTouHble GyHKUMW CUCTEM. Z-
npeo6pasoBaHue. YCTOMUYMBOCTb CUCTeM. YacTOTHble XapakTepucTuknm  CUCTEM.
KoppenaunoHHble cooTHoLweHWA. CrekTpanbHble COOTHOLeHMA. incnepcns BbIXOAHOTO
curHana. OYHKUMA KOrepeHTHOCTU. CTPYKTYpHble CXeMbl cucTeM. lpadbl cucTem.
CoeanHeHMst cucteM. CxeMbl peanusauum cucrtem. O6patleHHbie GopMbl.

Pazgen Il. SneKTpoHMKa, 3N1IEKTPOTEXHMKA Y CXEMOTEXHUKa

Tema 1. dnekTpuyeckue Lenm nocToaHHOro Toka.

MaccMBHble  31eMeHTbl  3NeKTpuyecknx  uerneid.  WCTOUHWMKK  3HEepruu.
Knaccuukaumsi anektpuyeckmx Lernei. NapamMeTpbl 31€MEHTOB 3/1eKTPUYECKMX uenen
MOCTOSIHHOrO ToKa. CxeMbl 3amelleHus. MprMeHeHne 3akoHoB Oma u Kupxroda ans

onuncaHuA a/ieKTpuyeckoro COCTOAHUA u,ene|7| NMOCTOAHHOIO TOKa. MeToz
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HernocpesCTBEHHOro NPUMeHeHNs 3akoHoB Knpxrogpa. MeTog KOHTYpHbIX TOKOB. MeToA
cynepnosnumm (HanoxeHus). MeToz y3n0BbIX NOTEHLMaNoB (MeTos AByx y3noB). MeToj,
3KBMBANEHTHOro reHepaTtopa.

Tema 2. SnekTpuyeckue Lenu nepeMeHHoro Toka.

Cnocobbl NpeACcTaBieHUs CUHYCOUAAbHBIX BEIMUNH. D/IeMEeHTbl 31eKTPUYeckmx
Lenein nepeMeHHOro Toka. 3aKOoHbl Kmpxroq)a Ans Lenen nepemMeHHoOro Toka. PesoHaHc
HHaI'IpFDKEHI/lM PasseTBneHHble3ne|<TpmquKvne Len. Pe30HaHC TOKOB. MOLLI,HOCTbBU,erII/I
OAHOda3HOro nepemeHHoro Toka. Criocobel coegnHeHns pas reHepatopa TpexdasHoit
cucteMbl.  CnocoBbl  COEAUHEHWUS TNPUEMHMKOB TpeéxdasHbix Ueneid. CoepnHeHne
TpeyronbHUKOM. Pa6oTa TpexdasHoi uenn npu nepekioyeHnn ¢as npruemMHUKoB.
MolHoCTM  TpexdasHbiX Uuerneid. Crnocobbl U3MepeHus aKTVBHO MOLLHOCTU B
TpexdasHbIX Lensx.

Tema 3. dnekTpuyeckme Npnéopbl N USMePEHNS.

Buabl U mMeToAbl M3MepeHWi. MorpewHoCcT U3MepeHuss 1 Kiaccbl TOYHOCTWU.
Moka3blBatoLne n3mMepuTesibHble npnbopsbl C 3/1eKTPOMEXaHNYeCcKnMu
npeo6pasosaTtensaMu. MarHUTo3ekTpuYeckre Nprbopsbl. 1eKTPOMarHuTHbIe Mpruéopsl.
dneKkTpoAMHaMuueckMe  npubopbl.  WHAYKUMOHHbIE  Mpubopbl.  MocToBbie 1
KOMMEHCALMOHHbIE MeTOAbl U3MepeHunin. MocToBble MeTo/ibl 13MepeHus. MNoHATueE o
MOCTax MepeMeHHOro Toka. KommneHcCauMoHHbie MEeTOoAb V|3Mepeva. MoHaTne o
LUMOPOBLIX U 3SNEKTPOHHBLIX WM3MepUTe/bHbIX Mpubopax. lMoHsATue 06 u3MepeHun
HEe3NeKTPUYECKX BEINUYNH 3/1eKTPUYECKMMU METOZaMMU.

Tema 4. MonynpoBOAHMKOBas 3N1EKTPOHUKA.

DNeKTPonNpoBOAHOCTb nonyrnpoBOAHNKOB. dnekTpuyeckume nepexogbl.
MonynpoBOAHMKOBbIE AVOAbl. BUNONspHble TpaH3MCTopbl. Crnocobbl  BKIKOYEHUA
6UNONAPHBIX TPaH3UCTOPOB. OCHOBHbIE peXxuMbl paboTbl TpaHsucTopa. [lonesble
TpaH3ucTopbl. TpaH3ucTop ¢ ynpasnsiowmm p-n-nepexogom. MAM (MOMM)-TpaH3UCTOPbI.
Crnocobbl BK/OUYEHUS MOJMEBbIX TPAaH3UCTOPOB. TyHHeNbHbIV 1 o6palleHHbI AVOAbI.
\Byx6a30Bblii  AMOA  (OAHOMEPEXOAHbIA  TPaH3MCTOP). NNaBUHHbIV TPaH3uCTOoP.
AVHUCTOPbI WU TUpUCTOPbL. WM3ayvatolve AnoAbl. $POTOPE3NCTOPbI. doToAnoAbI.
doToTpaH3NCTOPLl. ONTPOHLI.

Tema 5. AHanorosas cxemMoTexHUKa.

OCHOBHbIe XapakTepUCTUKN YCUAUTENbHbIX YCTPOMCTB. CTPYKTypHas cCxema
YCUNUTENBLHOMO YCTPOCTBA. Knaccndukaums aNeKTPOHHbIX ycuanTenei. AMNanTyaHo-
UaCcTOTHas U Ga30YaCTOTHasA xapaKTepUCTVKK. MepexoAHasn xapakTepucTuka. JInHenHsle
N HeNUHelHble NcKaXeHnsa. AMNANTYAHaA XapakKTepucTuka, AVIHaMVIquKMﬁ ANanasoH.
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Knaccel ycneHus, O6paTtHble CBA3W B ycuiutensax. Budbl obpaTtHbIX cBAseld. BausiHue
oTpuLaTenbHOM 06paTHON CBS3UN Ha CTabubHOCTb KoadduumeHTa ycuneHus. BavaHune
OTpULIAaTENIbHOV 06PaTHOW CBA3W Ha HeIHEHbIe NCKaXeHUs. BansiHne oTpuLaTesibHOl
06paTHOM CBA3N Ha BEINYUHY BXOAHOTO W BbIXOAHOrO COMPOTUB/EHUN YCUAUTENS.
AMMNTYAHO-YACTOTHAsH XapakTepucTka yCUAUTens ¢ obpaTHOM CBA3bH. YacTOTHbIN
KpUTepuid YCTOMUMBOCTM yCunuTenst ¢ 06paTHOW CBA3bIO. 3anackl YCTONYMBOCTA MO
amnanTyge n no ¢ase. DKBMBAJIEHTHbIE CXEMbl W MaNOCUrHa/ibHbIE MapamMeTpbl
yCUNUTeNbHbIX  NpubopoB. Cnocobbl  BKAKYEHUS  BUMONAPHOro  TpaH3McTopa.
XapakTepucTMkn U ManoCUrHaNbHbie  MapameTpbl  MOJIEBbIX  TPaH3UCTOPOB.
DKBMBA/IEHTHbIE CXeMbl 3aMeLLEeHIS MONEBbIX TPAH3NCTOPOB. YCWU/IUTEe/IbHblE Kackabl Ha
B6UMNONSAPHbLIX TPaH3MCTOpaxX. HarpysoyHble NpsMble MOCTOAHHOIO U NepemMeHHOoro Toka.
Pabota KackafioB B 06/1aCTV CPeAHNX, HWKHUX U BEPXHUX 4YacToT. Cxembl
BLICOKOYACTOTHOM M HW3KOUACTOTHOM Koppekuuu. Kackag npu pabote B pexume
60NbLIOrO CUrHana. YCUAUTeNb HU3KOW 4YacToTbl C rajbBaHWYeCcKN CBA3aHHbIMU
KacKagamu o6LLMIA SMUTTEP — 06LLMIA KonnekTop. TemnepaTypHasi CTabuansauus pexmma
PaboTbl 6UMNOASPHOro TPAH3NCTOPA. YCUAnTe IbHbIe Kackazbl Ha NONEBbIX TDAH3UCTOPAX.
PaboTa KackagoB B 061aCTV CpPefHMX U BepXHMX 4acToT. YCUuUTenn MOLHOCTW.
BLIXOAHOM Kackag B pexumax knacca A, B n AB. Kackaj C BOAbLTOA06aBKOMN.
OnepauyoHHble  yeuautenu.  AuddepeHumansHbili  YCUIUTENbHBIA  Kackaa,
CTabunn3aTopbl Toka. MIHBEPTVPYHOLLWI 1 HEMHBEHTUPYHOWWIA YCUINTE b MOCTOAHHOTO
TOKa. AHa/oOroBbliAi CyMMaTop. AHAanOroBblA WHTeErpaTtop. Ycunumtennm nepemMeHHoro
HanpskeHWsi. YCUAUTenn C TOKOBbIM BbIXOAOM. YCUAWUTENN TOKa. AMNANTYAHbLIN
AETEKTOp. BbinpAMUTeNb cpejHero 3HaudeHus. lpeobpasoBaTenn COMPOTUBAEHVS B
HanpsxeHue, V36rpaTenbHble YCUAUTENN. PE30HAHCHBIVE ycunuteb C napaaie/ibHbiM

LC-KOHTYpOM. KackoaHblii ycunutens. AKTUBHbIE GUIbTPbI HUXHIX 11 BEPXHUX 4acToT.
FeHepaTopbl rapMoOHWYeckuMx KonebaHuid. Yciosusi 6GanaHca a3 1 amniavTya.

ABTOreHepaTop C TpaHc$OpMaTOpHOA 06paTHON CBA3bI. TPeXToUeYHble reHepaTopbl.
KBapueBas cTabunusaums 4acToTbl. ABTOreHepaTop C Tpex3seHHoit RC-uenbio.
ABTOreHepaTtop C MOCTOM BuHa. [eHepaTop C He3aBUCUMMbIM BO36YXAEHWeM.
ABTOreHepatop Ha TyHHelbHOM Auoge. CTabuiv3aTopbl MOCTOAHHOrO HAaMPSXEHUs.
MapameTpuyeckmii  CTabuaM3aTop HanpskeHUs Ha KPeMHWEBOM  CTabunnTpoHe.
McTouHuK ornopHoro HanpsikeHusi. KoMneHcaunoHHbIN CTabUNVN3aTOP HaNPAXeHVS.
CTabunnsaTop Ha onepauyoHHOM ycuanTesne C orpaHn4YeHnemM BbIXOAHOMO TOKa.




Tema 6. LlnppoBas cxeMoTexHMKa.

Nornyeckne GyHKUMN N 3neMeHTbl. AKCMOMbI, 3aKOHbI, TOXAECTBa 1 TEOpPEMbI
anre6pbl norvikv (6ynesoit anrebpel). MpejcrasieHne U Npeo6pasoBaHMe NOrUYecKmNX
GYHKUMA. CTPYKTYpa 1 MNPUHLMN AeACTBUA NOTMYECKUX 31eMeHTOB. KOMBUHALUMOHHbLIe
nornuyeckue ycrpolictea. LUudpatopel n  gewmdpatopbl.  MynbTuniekcopel  u
aemynstunnekcopsl. CymmaTtopsl. Lindposoii komnapatop. MpeobpasoBaTtenn KOAOB.
ApndMeTUKO-N0rn4eckoe yCTponcTBo. Tpurrepbl U UMppoBblie aBToMathl. RS-Tpurrepbl
Ha Nornmyeckmnx anemeHTax. PasHoBuaHocT RS-Tpurrepos. JK-Tpurrepsbl. D-Tpurrep u T-
Tpurrep. HecMMMeTpUYHbIE Tpurrepbl. Lndposbie aBToMaThl. PErnCTpbl U CUETHUKN.
CaBurosble perncTpbl. CMHXPOHHbIE CABWTrOBble PErncTpbl ¢ O6pPaTHbIMA CBA3AMMU.
DNIeKTPOHHbIE CUETUMKU. 3aroMUHaloLMe 31eKTPOHHbIe YycTpolicTea. Cratudeckue
onepaTMBHbIE  3amMoOMUHAlOLLMe  YCTPOMCTBA. [IMHamnyeckne  onepaTuBHbIe
3aMoMuHalLLMe YCTPONCTBA. DHeproHesaBUCVMble OMnepaTuBHbie 3anomMuHaroume
ycTpolicTBa. MoCTOsIHHbIE 3aMOMUHaoLWMe YCTPOACTBA. PA3LW-NaMATh.

Pazpen lll. Teopus 3neKTpMUECKO CBA3N

Tema 1. CncTembl 31EKTPOCBA3N.

MoHsTe wuHPopMauun. KonvyecTBeHHass Mepa WHopMauun. DHTponus
NCTOYHMKA MHPopMaumn., OCHOBHbIE CBOWMCTBA 3HTPOMWU. DHTPOMUS HemnpepbiBHOro
NCTOYHUKA NHPopMaLmn. NHPopmMaLMOHHAs eMKOCTb CUrHanoB. CUCTeMbl, KaHanbl 1
AVHAN CBS3U. TIOMEXW U UCKaXeHMst IMHWUIA CBA3U. OCHOBHBIE XapaKTePUCTVKA CUCTEM
CBA3W.

Tema 2. MaTemaTtuyeckme MoAenn coobLeHNI, CUrHanoB, MoOMeX 1 KaHaNoB CBS3N.

JINHelHbIe 1 HeNnHelHble MoZenn KaHanos cBAsn. NpeobpasoBaHne CUrHaNoB B
KaHanax cBsa3n. Mogenn HenpepbiBHbLIX, AUCKPETHbIX U AUCKPETHO-HenpepbIBHbIX

KaHanos cBsA3u. MNpuHUMNbLI ANCKpeT3aumn. BocnponssegeHne curHana. PaBHoMmepHas
Aanckpetusaums. CnexkTp AUCKPETHOro curHana. VIHTeprnonauvoHHbIl psg KoTeslbHUKoBa-

LeHHOHa. [uckpeTwsauus C  ycpeAHeHuem. AvckpeTmsauma  CNekTpos.
NH$opMaLMOHHas TOXAECTBEHHOCTb ANMHAMUYECKOW 1 CEKTPasbHOW GOopMbl cMrHana.
AnckpeTnsaumsas yceuyeHHbix curHanoB. COOTHOLUEHWEe CMeKTPoB OAMHOYHOro WU
MepUoAMNYECKOro CUrHaMOB. AUCKPETM3aLMs MO KPUTEPUIO HAaUBO/bLLEro OTKIOHEeHUS.
AgantuBHaa auckpetusaumsa. KBaHToBaHWe curHanos. [euumaumsa U UHTepnonaums
JaHHbIX.

Tema 3. Moaynauns n geTeKkTmpoBaHue CUrHanoB.

AHanorosas MOZYyNAuUUSA. AMNANTYAHaA 7 yraoBas MOAYNALMNSA.

NMoMexoycToMumMBOCTE  aMMAUTYAHOW U yrnoBot  mogynsauun. OAHOTOHaNbHas

8




MOZYNAUMA,  DHEpPrus  OJHOTOHANBLHOrO  CWUrHasa  amrnauTyaHOW  MOAynsauuu.
MHOrOTOHaNbHbIV MOAYNPYIOLWMI CUTHaN. [eMoAyNsuMs CUrHaNoB amnanTygHoi
mMoaynsumu. banaHcHas aMnAUTyAHas MOAynauus. Op,HOﬂOhOCHaq aMnNAnTyAHasa
moaynauvs. MonsipHas moaynsumsa.  dasosas Moaynsaums. HactoTHas MOAyNAaLus.
OJHOTOHaNbHaa yrnosas Moaynauusi. CnekTpbl CUrHANOB C YrJ0BOV MOAy/isLMei.
CWrHanbl C MHOrOTOHabLHOV YrNoBoi Mogynsuveid. JeMoaynsums CUrHanoB yraoBi
Mogynsumn. KsagpaTypHast wmogynauus. [emMoaynsums KBaApaTypHoro curHana.
[lnckpetHas (undposas) Mogynsiuus. MogynvposBaHue AUCKPETHbIMU COOBLLEHNUAMN.
Mogaynauus n AeTeKTupoBaHue npn MNy/bCHOM NepeHOCHNKeE,

Tema 4. KognpoBaHue NCTOYHUKOB N KaHal0B CBA3U.

Teopema KoTenbHukosa. Teopema LleHoHa. MomexoycToiiumsoe (KaHasibHoe)
kognpoBaHue. CeepTouHble (peltetyatbie) kogbl. Cnocobbl LnGpPOBOro KOAMPOBaHNA
JaHHbIX. JlorMyeckoe KoavpoBaHue. MeToAbl CUHXPOHM3aLUMu. MeToabl 06HapyxeHus
NcKaxeHnn nHbopMaumm. MMMynbCHO - KOAOBas nepejada AaHHbIX. VIMNYAbCHO-
MOZY/IMPOBAHHbIE  CUMHaNbl.  AMMIUTYAHO-MMMYNbCHasA Mop,ynm_l,mn. LnpoTHo-
MMMyNAbCHast MOAYNsALWs. BpemeHHas vMny/ibcHas mogynsumsi. KoAoBO-UMMy/ibCHas
MoAynAumMa.  MOAYNAUMS  CMMBOJNIbHBIX M KOAOBbIX  AaHHbIX.  AMMINTYAHO-
MaHUMyIMPOBaHHbIE CUTHasbL. YrioBas MaHuUMynsaums. BHyTpunmnyabCcHas 4acToTHas
moaynsuvs. CUrHanbl AMHERHON 4acToTHOW mogynsuun.  CnekTp NpsiMOyrofibHoOro
CUTHaNa NNHENHOM YacTOTHON MOAYAALIUN.

Tema 5. MHorokaHanbHas 31eKTpOCBsA3b.

YacToTHOe, BpeMeHHOe 1 (pa3oBoe pasjesieHne CMrHanos. PasjeneHne CMrHanos
no dopme. KogoBoe pasgeneHvie curHanoB. KommyTtaums v MapLlipytisaumns B CETAX
cBsi3K. MponyckHas CNoCco6HOCTL ceTeli MHOrOKaHa IbHOW 3/1eKTPOCBA3N.

Pazgen IV. Hanpaensilowme CUCTEMbI 3/IEKTPUYECKOW CBA3U.

Tema 1. Dn1eKTpoOMarH1UTHbIE MO U BOJHbI.

3NeKTPOMarHMTHOE Mose Kak ocobblii BUA MaTepuu. DeKTpUYecknid 3apag u
3NeKTPUYECKUI TOK. SneKTpuyeckoe W MarHWTHoe Mona Kak /ABa NPOABACHMA
371eKTPOMArHUTHOrO Mosis. OCHOBHbIE XapakKTepyUCTUKM 31eKTPOMAarHUTHOro nons. Buap!
cpes 1 Ux knaccrudukaLms no xapakrepy B3aMMoAecTBUS C 31eKTPOMarHUTHBIM NoeM.
MaTepuasibHble ypaBHeHVs. 3aKoH MofHOro Toka. lepsoe ypasHeHWe Makceenna B
UHTerpanbHoli U gnddepeHLmanbHon popmax. TOKM MPOBOANMOCTA U CMELLEHNA. 3aKkoH
3N1eKTPOMArHUTHOM WHAyKUMM. BTopoe ypaBHeHue MakcBesnna B UHTerpanbHon u
avddepeHuymansHoi ¢dopmax. Teopema [laycca AnA 3M1€KTPOCTATMHECKOro noas

noctynaT MakcBenna. TpeTbe ypaBHeHWe MakcBenna B UHTerpanbHOW 1




AnddepeHumanoHon dopmax. YeTeeptoe ypaBHeHne MakcBenaa B MHTErPanbHOW U
anddepeHumansHoM popmax. 3aKOH COXpaHeHUA 31eKTPUYECKOro 3apsia U ypaBHeHne
HerpepbIBHOCTA NINHUIA 31eKTpuYeckoro Toka. 3akoH Oma B AuddepeHumansHol
dopme. CTeneHb B3aVMHOV O6YCNOBNEHHOCTN 3/1EKTPUYECKOTrO U MarHUTHOro mosel.
paHVW4YHblE  YCNOBMS  Ha  MOBEPXHOCTWM  pasfgena cpej C  Pasiv4YHbIMU
MaKpOCKOMMyeckumMn napametpamun. [MoBepXHOCTHble 3apsjbl U TOKU. FpaHU4HbIE
yC/IOBUSI Ha MOBEPXHOCTU MAeanbHOro MpoBOAHMKA. KomniekcHasi AvanekTpuyeckas
NPOHNLAEMOCTb cpesbl. AvianekTpuyeckne nortepw. banaHc 3Heprumn
3N1eKTPOMArHUTHOro nons. Teopema YMOBaA-IIOMHTUHrA. NOTHOCTL NOTOKA 3HEPruu
nons. bBanaHC akTUBHOM 1 peakTUBHOM MOLLHOCTeN. BonHbI B AmaheKTpmueCKmx cpegax.
BonHbl B npoBoAsLLMX cpefax. FnybrHa npoHUKHOBEHWA NONA B MaTepuan.

Tema 2. PagmokaHansl U pagnoianHnn.

OCHOBHble 3/1eKTpUYeckne mnapameTpbl nepejarolx U MPUEMHbIX aHTEeHH.
CMMeTpUYHbLIE  BUOPATOpbl. AHTEHHble pelueTKn. [IPsAMOoyro/ibHble W Kpyrible
pacTpoBble aHTEHHbI 1 U3yYatoLe NoBepXHOCTU. AKTUBHbIE BUOPATOPHbIE aHTEHHBI.
LLleneBble pe30HaHCHble aHTeHHbl. CUHQa3Hble BUOPATOPHbIE AHTEHHble peLleTku.
AHTEHHbl B MEYaTHOM WCMOJIHEHUN. MHorolenesble BOJIHOBOAHbIE AHTEHHbI.
[AVpeKTopHble aHTeHHbI. Jloronepuoanyeckne BMOGPATOPHbIE aHTEHHbI. AHTEHHbI
BpaLatoLeiics nonspusaumm. AHTEHHbI MOBEPXHOCTHLIX BO/H. ANepTypHbie aHTEeHHbI.
OCOBEHHOCTV aHTeHH AR TeNeBWUAeHUs, paguopeneiiHbiX JIVHUA N KOCMUYECKOR
PaAMoCBA3U. DNeKTPOMarH1THas COBMeCTMMOCTb aHTeHH. PacnpocTpaHeHe pagnoBo/iH
B CBOBOAHOM MPOCTPaHCTBE. PacrnpocTpaHeHWe 3eMHOW BOJIHbL. DfieKTpuyeckme
napameTpbl 3eMHOM aTMocdepbl. PacnpocTpaHeHe paAvioBOSIH B 3eMHOI atmocdepe.
3amupaHust curHana. VickaxeHus curHana. fomexu pagvonpuemy. PacnpocTpaHeHune

YNbTPaKOPOTKUX BOSIH HAa Ha3eMHbIX pagnonnHuaX. PacnpocTtpaHeHne yibTPpakopoTKMX
BOJIH Ha  KOCMWYECKUX  PaAVONNHUAX.  PacnpocTpaHeHne  KOPOTKMX  BOJIH.
PacnpocTpaHeHne CpefHUX U AIMHHbIX BOAH. OCOB6EHHOCTN pacnpoCTpaHeHns BOJIH
ONTUYEeCKOro AnarnasoHa.

Tema 3. [NpoBOAHbLIe HanpaBAAOLLEe CUCTEMbI 3/IEKTPOCBA3N.

MpuUHUMMBLI PaboTbl MPOBOAHbLIX HAMPABASAIOWMX CUCTEM. 3aKpbITbie U OTKPbIThIE
AMMHUKM nepegaun. Knaccndukaums HanpasasgeMblX BOJIH. [poAo/bHbIe nonepeyHble
BOAHLI W [MBpUAHbIE BOAHbLL. [lapameTpbl HampasisemblXx BOJH. [lonepeuHblii
ko3 durUmMeHT pacnpocTpaHeHus. Kputuyeckas ANMHa BOJIHbI U KpUTUYeCKas 4actoTa.
BonHa OCHOBHOro Tuna. YcioBme O4HOBOJIHOBOro pexuma. [apametpbl nonepeyHbixX

3MIeKTPOMAarHUTHbIX BOAH B JUWHUAX rnepegadun. [lonepeuHsli  KO3GPULIMEHT
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pacnpocTtpaHeHus. ®a3oBaf W rpynnoBas CKOPOCTU. [lapameTpbl 3/1eKTPUYECKNX
3NeKTPOMAarHUTHbIX BOMH B /IMHUAX nepedayun. [lonepeyHbii  Ko3GPULMEHT
pacrnpoctpaHeHus. ®a3oBas W rpynnoBas CKoOpoCTW. [lapamMeTpbl  MarHUTHbIX
3NEeKTPOMAarHUTHbIX BOJMIH B JIMHUSX nepejayun. [lonepeyHbii  Ko3puLNeHT
pacnpocTpaHeHusi. ®asosas W rpynnosas CKOPOCTW. [1PAMOYrO/ibHbIA BOMHOBOA.
KoHcTpykumsa. CTpykTypa nNOAA W rMapamMeTpbl OCHOBHOW BOJIHbI MPSAMOYrO/ibHOIO
BOMIHOBOAA. Kpyr/biii BoNHOBOA,. KOHCTpykumsi. CTPYKTypa noas 1 napameTpbl OCHOBHOWM
BOJIHbI KPYr/I0ro BO/IHOBOAA. PaHUYHbIE YC/I0BUSI HA MOBEPXHOCTY, OrpaHuNymBatoLLen
HanpaenALLYy0 cucTemy. 3aTyxaHve HanpaensemblX BOJH. [10Tepyn B 3aNO/IHEHUN U B
MeTaNNNYecknx cteHkax. KoMmiekcHbIn koaddurumeHT pacnpocTpaHeHus. KoapduumneHT
3aTyxaHus 1 rnybrHa NpPoHUKHOBEHUSA MO B CTEHKW BONHOBOAA. CTPyKTypa nossa v
napameTpbl HarnpaesfAseMblX BOAH B KOAKCUaNbHOM  BO/HOBOJAe. BosiHOBOE
conpoTtusneHne. KOHCTPYKTUBHblE  OCOBEHHOCTW  KOaKCuaslbHbIX  BOJIHOBOJOB.
CNMMETPUYHbIE JINHUN CBA3WN. DIeKTpuyeckre npoueccbl B CUMMETPUYHBIX JINHUSAX
cBsA3U. KOHCTPYKTUBHbIE 0COBEHHOCTY CUMMETPUYHBIX JINHUIA CBA3WN.

Tema 4. OnTnyeckre HanpasasoLWMe CUCTEMbI CBA3N.

Tynbl ONTUYECKMX BONOKOH. PacrnpocTtpaHeHne pasnyHbIX MO NO OMTOBOIOKHY.
MUKpOU3rnbsl 1 Makpousrmbel. KOHCTPyKUMSA kKabena. XapakTepucTukn OonTU4eckoro
BOJIOKHA. BO/MIOKHO C BbIPOBHEHHbIM MW C NPOPUAbHBLIM MOKasaTesieM. BOIOKHO C
BbIPOBHEHHbIM VIV C NPOGUIIbHLIM MoKa3saTenieM NpesioMaeHns 060/104kn. ONTUYECKIA
pasBeTBUTENb (CNAMTTEp — KOMbaiHep). OMTUYeckuin aTtTeHaTop. BOJOKOHHO-
ONTNYecKUii  GUALTP. BONOKOHHO-ONTUYECKUI M30ASTOP.  BONOKOHHO-OMTUYECKUN
TepMUHATOP. BONMOKOHHO-OMTMYECKUI MepekioyaTens (KommyTtatop). [laccuBHbIiA
KOMMeHcaTop (XpoMaTuueckoit) aucnepcun. BONOKOHHO-OMTUUECKW COeAMHUTENb
(onTuyecknii pasbeM). CpalumBaHme onTUYecknx BosIOKOH. CBeTousnyyaroume Anoabl.
NasepHsble gnogpl. PIN-poToamnoabl. ONTUYECKE NPUEMHUKMN.

Paspgen V. TeneKOMMYHUKaLLMOHHbIE CUCTEMbI U CETU

Tema 1. Teopusa Tenetpaduka.

MoTokn BbI30BOB. OCHOBHble CBOWCTBA W XapaKTePWUCTWKX MOTOKOB BbI3OBOB.
MpocTeiumnii NOTOK BbI3OBOB 1 €ro CBOWCTBAa. MaTtemMaTnyeckoe oXxujaHue n gncnepcms
npocTelillero NOToKa BbI30BOB. 3aKOH pacnpejeneHns NpoOMeXyTKOB MeXAy Bbi30BaMi
npocTtelitiero noTtoka. JUMTensHoCTb  06CayXMBaHUsA.  [1OTOK  OCBOBOXAEHUIA.
TenecbOHHaﬂ Harpyska. OCHOBHble MapameTpbl TenepoHHON Harpysku. KoHUeHTpaums
TenepoHHOM  Harpysku.  Crocobbl  pacnpegeneHnsa  TeneGoOHHOW  Harpysku.

O6cnyXmBaHMe rMpocTelilero MoTtoka Bbi3oBoB (nepsas dopmyna SpnadHra).
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AvddepeHunansHble ypaBHeHWs SpnaHra. PacnpegeneHve 3Spnadra. [lloTepu B
MOAHOAOCTYNMHOM My4Yke npuv  OBCAYXMBaHWM MPOCTEMLLEero MoTOKa Bbl30BOB.
PekyppeHTHas ¢opmyna DpnaHra. CpefHss nNponyckHas CMNOCOB6HOCTb  JIMHWIA
MOAHOAOCTYMHOro nyuka. O6cayxmBaHMe MOAHOAOCTYNMHOro ry4ka nMoToka oT
OrPaHMUYEHHOro 4YuMcsa UCTOYHMKOB Harpysku (popmyna SHrceta). Ob6cnyxunaHue
npocTelillero MNOTOKa BbI3OBOB MOJIHOAOCTYMHbLIM MYyYKOM C  OXWAaHVEeM TMpu
rnokasaTesibHOM pacnpefeneHnn JINTeNbHOCTU 3aHATUA. CUCTEMbI C OXMAAHMEM MNpK
MOCTOAHHOW  ANIUTENIbHOCTUM  OBCNYXUBAHUSA. PacyéT MpOonyckHOUM  CrocobHOCTH
YNpaBASHOLWMX YCTPOACTB. KOMBUHUPOBaHHas C1UCTeMa 06CyXBaHWA. Pac4eT cucTem C
NMOBTOPHbLIMX BbI3OoBaMu. dopmyna 3SpnaHra 418 UAeanbHOro HernoaHOAOCTYNMHOro
BK/IFOUEHWSA C MOTepsiMU cxeMbl (TpeTbs GopMyna SpnaHra).

Tema 2. CurHanbl 1 IMHUN CBA3U.

TeNleKOMMYHUKALMOHHbBIE CUTHaNbl N UX XapaKTepucTuKU. YPOBHW nepesaudu.
Pabouee 3aTyxaHue (ycuneHwe) nvHUK cBA3W. OcTaTouHoe 3aTyXxaHwe NNHUK CBA3W.
AMMNANTYAHAaA, 4acToTHaA M $a3oBas XapaKTePUCTUKL NUHUNA CBA3U. KoadounumeHT
HEeAMHEHBIX WCKaXEHWA. 3aluMileHHOCTb OT MNoMex. [IBYXCTOPOHHWE KaHasbl C
pasjeneHviemM Mo BpemeHu, yactote u dopme. LndppoBoe KoampoBaHMe. TakToBas
CUHXPOHU3ALNA.

Tema 3. Undposble cuctemMsl nepegaun.

AHanoro-umdposoe 1 UUPpo-aHanorosoe npeobpasoBaHve. BpemeHHoe
rpynnoo6pasoBaHue. LinkioBas cMHXpOHM3aLms. JIMHeliHble TPakTbl LMGPOBbIX CUCTEM
nepegauun. MNpeobpasoBaHue LMPPOBLIX KOAOB. PereHepauus LMGpOBbIX CUTHaNOB.
KayecTBo UMdpoBOM Mepeaayn curHanos. M1e3MoxopHas U CUHXPOHHAas Ln¢poBble
nepapxuun. Metoabl aCMHXPOHHOW nepeaayn. ‘

Tema 4. TpaHCNOPTHbIE CeTW.

EanHasa ceTb cBsA3u Poccuiickor Pepepauun. NepBuYHbIE U BTOPUYHbIE CETU.
TunoBble KaHanbl NepBUYHON ceTu ¢BA3W. LUMPOKOMNO/IOCHbIE KaHa/bl 1 X OCHOBHbIE
XapakTepucTuk. OCHOBHOM UMGPOBON KaHan ¥ TWMosble LUOPOBbIE TPAKTHI.
Moka3aTenu apdpekTMBHOCTY ceTell cBa3n. CepBUC OTKPbITLIX CUCTEM. STasIoOHHas MoAe/b
B3aMMOJENCTBUA OTKPbITbIX cucTem (OSI/ISO). CeTu € KOMMyTaLMeld KaHasos,
COOBLLEHUM 1 nakeToB. Tononornu ceter cesasn. KpaTtkas xapakTepucTmka OCHOBHbIX
3/1EMEHTOB TeNIeKOMMYHUKaLUNOHHbIX ceTell. Knaccnpukaums CeTeBbiX MPOTOKO/OB.
TpaHCMOpPTHbIE CeTU U CeTV AoCTyrna. ApXMTeKTypa TPaHCMNOPTHbIX ceTeld. TexHonorum
MOCTPOEHUA TPAHCMOPTHbLIX ceTeir - PDH, SDH, DWDM, Ethernet, ATM, MPLS.
MynbTUCEPBUCHbIE CETU. YNPaBNeHNE N CUHXPOHU3aLLNA B TPAHCMOPTHbIX CETAX.
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Tema 5. TenepoHHbIe ceTu.

MecTHble, 30HOBble, MeXAyropAHble U MeXAyHapojHble TefepoHHble CeTu.
TexHONOrMM Mepejaun  MHGOPMaLWM. TeXHONOTM  CUHXPOHM3ALMU. TexHOMoruu
KOMMyTaLuu kaHanos. CUCTeMbl CUTHaNM3auumy B TeflepOoHHbIX ceTax. Cuctema v nJiaH
Hymepaunn. CpeAcTBa NOAAEPXKM yCyr, KauecTBo 06CyXXnBaHNA B TeENEPOHHbBIX CETAX.

Tema 6. CeTu JOKyMeHTaIbHO 3/1eKTPOCBSA3N.

TenerpadHas cBasb. PakcMMUIbHasA CBA3b. BujeoTekcT. Fonocoas nouta. CTek
npotokonos TCP/IP. Agpecauns u MapLipyTunsauus B [P cetax. JlokanbHble 1 rnobansbHble
KOMMbOTEPHbIe ceTh. CTPYKTYpU3aLIMs KOMNBIOTEPHBIX ceTel. CeTeBoe 060pYyAOBaHNE -
Xabbl, KOMMYTaTOpPbl, MapLLUPyTU3aTOpPSI, WAt03bl. CTPYKTypa ceTn NHTepHerT.

Tema 7. NHpopmaumoHHasa 6e3onacHOCTb. |

MeTogpl, cpescTBa U cucTeMbl obecriedeHns MHGOPMAaLMOHHOK 6e30nacHOCTH
NHGOPMALNOHHO-TENEKOMMYHWNKAUMOHHbBIX  CeTel n cucTeMm,  ynpasJieHue
NHGOPMALIMOHHOW 6€30MacHOCTbI0 MHGOPMALIMOHHO-TENEKOMMYHIKALIMOHHDBIX CETer 1
cucteM. Mogenu yrpo3 MHGOpMaLMOHHOM 6e30MacHOCTH. AnnapaTHble U MPOrpamMMHbIe
CpeACcTBa 3aLMThl MHGOPMALVOHHO-TENEKOMMYHMUKALMOHHbIX CETEeR 1 CUCTEM.

Pasaen VI. Pagunocsasb

Tema 1. FeHepaTopHble YCTPOWCTBa.

CxeMbl reHepaTopOB C BHELHUM BO36yXAeHneM. CTaTnyeckre XapakTepucTukn
reHepaTopPHbIX 1AM 1 TPAH3UCTOPOB. [IHaMUYecke XapakTepuCcTKM BbIXOAHOrO TOKa
B reHepaTopax C BHELUHVM BO36YXJeHneM. [apMOHMYECKUA aHann3 aHoAHOro TOKa.
KoadduumeHTsl Bepra. MapameTpbl rpaHUYHOro pexuma. CeTouyHble Lenn namn B
reHepatopax C BHeWHUM Bo36yxzjeHVeM. JlaMMoBbii reHépaTop C BHELWHUM
BO36yX/JeH/eM Mo cxeme C obuwel cetkoll. Pab6ora reHepéTopOB C BHeWHUM

BO36YXKAEHMEM B NMepeHanpsi)XeHHOM pexumMe. FeHepaTopbl ¢ BHELUHUM BO3bYXAeHeM
Ha GUMONAPHBLIX TPaH3UCTOPax B MPaHUYHOM W HeJOoHanpsKeHHOM pexunmMax. Pabota

reHepaTopoB C BHELUHUM BO3BYX/AEHVEM Ha MoJIeBbIX TPAH3UCTOPax B rpaHU4YHOM 1
HeZoHanpsXXeHHOM pexnmMax. leHepaTop C BHELUHUM Boa6y>Kp,eHl}1eM C TpaH3ucTopamu
B K/IIOUEBOM pexunMe. YMHOXMTENN 4acToThl. Lienn nutaHns reHepaTopoB. Pe30HaHCHbIe
KonebaTenbHble Lenn reHepaTopoB. LLnpokognanasoHHble KonebaTtesibHbie Lenuv
reHepaTopoB. BbixogHble KosiebaTebHble CUCTEMBI. |

Tema 2. PagmonepegatoLype ycrpoiicTaa.

TpaH3MCTOpHble aBToreHepaTopbl. ABTOreHepatopbl € kBapuem. ChHTe3aTopsbl
4acToTbl. AMMINTYAHAs Moaynauus. CXeMbl KackaZioB pajmo 1 3BYKOBOW YacToThl Mpu
aHOAHOW aMmAUTygHOM  Moaynauun.  AMNAUTYAHas MoAynﬂgmg TPAH3UCTOPHbIX
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reHepaTtopoB. [lepedatyvkv C amrmanuTygHon mMaHunynauuer. -CTPYyKTypHble CXeMbl
YCTPOWCTB OZAHOMOMOCHOW MOZYAAuun. [MpuHUMABI MOCTPOEHUS MHOrOKaHabHbIX
nepeAaTyYMKOB C OAHOMONOCHOW MoAyAALMEN. [pynnoOBON CUTHAN U ero XapaKTepuCTUKU.
MonyyeHne YM 1 ®M konebaHmin. OCO6EHHOCTI MOCTPOEHWA NepesaTymKoB C Yr10BOW
mMogynaumen. [lepefaTumMkm  AUCKPETHbIX CUTHANOB C  YI/IOBOM  MOAyNsiLuei.
OcobeHHOCTN TeneBM3MOHHOro curHana. CTpyKTypHble cxeMbl TB paguonepesatoLymx
cTaHumin. CTPYKTYpHbIE CXeMbl TPAKTOB TENEBU3NOHHLIX MepeaaTunkoB M306paxeHus.
CoBMecTHass paboTa nepefaTyMKoB CUTHaNOB  M306paxeHWs U 3BYKOBOTO
COMpPOBOXAeHUs. CTPYKTYPHbIE CXeMbl MepeAaTyrnkoB pajviopenieiiHo 1 KOCMNYeCKown
CBA3W. YacToTHbIe MoAynATopsbl. [peobpasoBaTesib HacToThl. TpaKTv YCUTIEHUSI MOLLIHOCTU.
Mepepatunkn PPJ/1 ¢ MMMNYNbCHOW MOAYNALMEN. KonmquTBeHHble XapaKTepucTnKn
HaJeXHOCTN paanonepesaTymKkos.

Tema 3. PaguonpuemMHble yCTPOMCTBA.

CTpyKTypa M NPUHLUUN AENCTBUA PaMONPUEMHbIX YCTPOWCTB. BxogHble Lenwn
pagvonpueMHNKOB. Ycunutenn paguocurHano. [lpeobpasoBaTenn 4actoTbl U
napameTpuuyeckme ycunutenu. [eTekTopbl PagnoCUrHanoB. [eTepoAMHHbIA TPakT,
perynmpoBkM W1 WHAWKaUWS B PajMOMNpUeMHbIX YCTpOWcTBax. PajuonpuemHblie
ycTpoiictBa ¢ L1dpoBOA 06pabOTKON CUrHaNoOB. SNEKTPOMarHUTHbie MOMexu B
pagnonpueMHbiX YCTPOMCTBaX. PasHeCeHHbIn npueM. NpremMHble YCTPOCTBa Ha3eMHbIX
paanopeneiiHbix CMcTeM. lNMprieMHble YCTPOMCTBa CUCTEM CMYTHUKOBOW CBA3W 1 BELLLAHWS.
MpodeccmoHanbHble  pajnonprieMHble  YCTPOWCTBA  €KaMeTpOoBOro  jvanasoHa.
MpreMHUKN 3ByKOBOTrO BellaHusA. NpueMHUKU TeneBU3NOHHOIo BellaHus. [puemMHmnKu
CUCTeM NepCcoHasibHOro PajvoBbLI30Ba.

Tema 4. Kocmumyeckasa 1 HaseMHas paanocBa3b.

[ekameTpoBble Ha3eMHble CUCTeMbl CBA3W. Pa,CI,I/IOPEJ'IEI\;‘IHbIe NHUN I'IpFIMOlz
BnagnMocT. Cucrtembl CﬂyTHMKOBOVI cBA3n u TeneBugeHua. CocTaB 3eMHbIX W

KOCMUYECKUX CTaHLui. OpBUTbl MCKYCCTBEHHbLIX CMYTHUKOB 3eMAN. MHOTrOCTaHLUMOHHbIN
goctyn. 3¢dekT [lonnepa. 3anasjbiBaHne cMMBOJIOB. MeTo/bl Mepejayn CUrHanos B
cucTemax CrnyTHUKOBOW CBA3MU.

Tema 5. MobunbHasa paanocsssb. ,

MpUHUMNBLI  MNOCTPOEHUS  COTOBbLIX  CUCTEM MOGMJbHoM pajnoCBA3N.
MHOrOCTaHUMOHHLI JOCTYN B CUCTEMaX MOOWNLHOW pajuocsaAsu. O6ciyxXuBaHue
BbI30BOB B CLCTEMAX MOBW/IbHOM paanoCBA3n. XapakTepnucTuUKmn pajmuokaHana B COTOBbIX
cucTemMax Mo6WIbHOM paanoceasu. Mepegaya peyeBolt MHPopMaLMM B LIMPPOBbIX
cMcTtemMax MOBUAbLHOW pasnocsssn. Jlokanusaumsa MOABUXHBLIX abOHEHTOB B CETAX
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MO6UNbHOW  paanocBaAsn. [lO3ULMOHUPOBAHNE abOHEHTCKMX CTaHUMA B CeTAX
MOBUNLHOM  pagnocBs3n.  TpPaHKMHIOBblE  CUCTEMbI  MOBWUALHOW  PaAMOCBSI3N.
TeppuTtopuanbHbie COTOBbIE CUCTEMbI MOBUILHON PajMOCBA3M O6LLEro nosib30BaHus.
CucTeMbl LLIMPOKOMOIOCHOrO 6ecnpoBOAHOr0 AocTyna. YacToTHO-TeppuTOopuanbHoe
NnaaHMpPOBaHNe COTOBbIX CeTell MOBUIbHON pajMOCBA3N. Linpposbie COTOBbIE
cucTeMbl CBA3W cTaHgapta GSM. CotoBble cucTeMbl CBA3M cTaHgapTa [S-95 (CDMA).
Cuctem 6ecnpoBoaHol cBssn, ctaHaapT DECT.

Pazpgen Vil. ONTOBO/IOKOHHAA CBA3b

Tema 1. dnU3myecknii ypoBeHb BOJIOKOHHO-OMNTUYECKMX CUCTEM CBA3W.

Mogenib BOJIOKOHHO-OMTUYECKOW CUCTeMbl Mnepefauyun. PereHepaTopbl B CeTAX
BOJIOKOHHO-OMNTUYECKON CBA3W. BOMOKOHHO-ONTUYECKMe ycunmtenn. PomMaHOBCKUe
ycuanTenu.

Tema 2. KaHanbHbI ypOBEHb BOJIOKOHHO-OMNTUYECKNX CUCTEM CBA3W.

MynbTunaekcupoBaHue C pasjeneHveM Mo AivHe BOJIHbl.  CUHXPOHHbIE
onTnyeckmne cetn. CMHXPOHHas undpoBas nepapxms. brogxeT BONOKOHHO-ONTUYECKUX
cucTem €Bsi3W. [loCTYMHOCTb U 6€30TKa3HOCTb CUCTEM BOJIOKOHHO-OMTUYECKON CBA3W.
OnTtunyeckas KoMmyTauumsi. OBepnerHble ceTW. T[lONHOCTLIO ONTUYecKue Kpocc-

KOMMyTaTopbl. MoMCK HeMcnpaBHOCTEN B ONTUUECKUX CETSIX.

Ill. NEPEYEHb BOMPOCOB A4/14 NPOXOXXAEHUNA BCTYNMUTEJ/IBHOTO UCMbITAHUA

1. [anTe onpegeneHwe MOHATUAM abCONOTHAA MOrpPeLHOCTb, MOrpPeLHoCTb
npubopa, OTHOCUTEIbHAs NOrpPeLLHOCTb, NPUBeAeHHas NorpeLlHoCTb.

2. Yto aBnsieTcs 06beKTOM CTaHapTU3aLmn?

3. Kak onpegensietcsa feicTByloLLee 3Ha4YeHne CMHYCOnAanbHOro Toka?

4. Kak npoTekaeT NepexoAHOM npouecc B KOMMYTaUMOHHOM Lienu, cogepxallei
e€MKOCTb U CONpOoTUBAEHUE?

5. Onpegennte MOHATUE KOMIJIEKCHOrO COMPOTUBAEGHUS Ha oOrpejeneHHoun
yacrorTe.

6. YeM onpegensietcs paguyc rnepBoii 30HblI PpeHens M Kak OH BAUSAET Ha
paavokaHanbl?

7. YeM 06BACHAKTCA NoTepu B CBOBOAHOM MPOCTPaHCTBE?

8. YeMy paBeH MPOCTPAHCTBEHHbIN CABUT ANA ABYX BOJH, MPUXOAALLNX B TOUKY
npuema c onpegeneHHoOn pasHOCTbIO X04a? '

9. Mpwn Kaknx yCnoBUAX Cpelbl CHUTAIOT ANS/IEKTPUYECKUMMN?

10. Kak onpegensitotcst dasosas 1 rpynnoBasi CKOpoCTb AN BOJIHbI B BOJIHOBOZAE?
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11. Yemy paBHa CKOPOCTb BO/HbI B WAEAaNbHOM AM3NEKTPUKE C 3ajaHHbIMU
MarHuTHOW 1 AN31eKTPNYECKOr NPOHNLLAeMOCTAMN?

12. HapucyiiTe cxemy BKAHOUEHUSt BUNONAPHOro TpaH3ucTopa ¢ obueli 6a3on.

13. YTo npeacTaBaseT cO60M aMNANTYAHASA XapaKTepucTnka yemantens?

14. OnpegennTe, Yto npegcrasnseTr cobor guarpamma paboTbl YCUAUTENIBHOIO
YCTPOICTBA B pexuMe knacca A.

15. YKkaxuTe ycioBHO-rpadurueckoe 0603HayveHne b1unonsspHoro TpaHsncropa p-n-
p TUNa.

16. Hapucyiite cxemy BKIHOUEHWS MOIeBOI0 TPAH3UCTOPA C 06LLMM UCTOKOM.

17. Ans Kakoh cxembl BKAKOYEHUS GUMNONSPHOro TpaH3UcTopa KoO3hPULMEHT
nepeauyv rno Hanps>KeHWo MeHbLUe eAnHNLbI?

18. [N Kakoro Tuna roJsieBoro TPaH3UCTOpa COMPOTMBAEHME KaHana pPaBHO
6eCKOHEYHOCTN MNPy HY/1IeBOM HanpsiXXeHnn 3aTBOP-NCTOK?

19. Ha3oBUTe OCHOBHbIe NMapamMeTpbl BXOAHOW Lienu paanonpremMHmka.

20. Yto npeacTaBnsieT cObO AeTeKTOPHasA XapakTepuctuka?

21. Kakoli curHan BblAensieTca Ha Bbixoge GpuabTpa NpeobpasosaTte/s YacToThI?

22. Kakast 13 rnpegioXeHHbIX HUXe CXeM Pe30HaHCHOro yCuanTens HapucoBaHa
6e3 owmnbkn.

23. HasoBuTe ocCHOBHyH o¢yHKUMIO ¢$as3oBoro fgetekrtopa B cucTeme PAIMY
cynepreTepojvHHOIO NpuemMHuka. |

24, Yemy paBHO 3Ha4veHue ko3dPuumeHTa bepra?

25. Yemy paBeH yrosn, npu KOTOpoM 2 rapMoHuKa pasnoxeHus B psj Pypbe
KOCUHYCOUAANbHOIo MMMYNbCa TOKa NPUHMMaeT MakCMManibHoe 3HaueHune?

26. Bo CKOJIBKO pa3 yMeHbLUNTCA BbIXO4HasA MOLLHOCTb KBaApaTypPHOro MocTa npu

BbIX0Ze 13 CTPOsi 04HOro 13 BB 0ANHAKOBOM MOLLIHOCTU?
27. Kak nsmeHsiet conpoTusneHune M-obpasHas Lenb cornacoBaHmnsa?

28. Kakoe pelueHVe MPUMEHSIOT A48 NOBblWEHUA Ko3¢pPuLeHTa MOLHOCTA B
HeynpasBnsemMoM OAHOTAakTHOM OAHO¢$a3HOM OZJHOMONYMEPVOAHOM BbINpAMUTENE MPU
WHAYKTUBHOM XapakTepe Harpysku.

29. VYkaxute 0cobeHHOCTW, npucyline HeynpasiseMoMy OJAHOTAKTHOMY
TpexdasHoMy OAHOMNONYNEPUOAHOMY BLIMPAMUTENO C HEWTpasibHbIM  BbIBOAOM,
paboTatoLLieMy Ha Harpy3Kky eMKOCTHOro Xapakrepa.

30. Ana yero ncnonbsyetcss ARP-NpoToKO/1 B KOMMbIOTEPHbIX CETAX?

31. YKaxuTe npUYnHbI, N0 KOTOPbIM BO3HUKAET HEOHXOAMMOCTL 1CM0/1b30BaHNA
TexHonoruu NAT.
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