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Mporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHuAMU defepasibHOro
rocyAapcTBeHHOro o6pasoBaTelbHOro CTaHAApTa BbiCLLEro 06pa3oBaHUS.

MNporpamma BCTYNUTENbLHOIO WCNbITAHUA YTBEPXAEeHa Ha 3acefaHnu YUeHoro
coBeTa NoIUTEXHNYECKOro NHCTUTYTa 12 gekabps 2024 r., npoTokon Ne 13/24.
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I. OBLLLME NOJNTOXKEHUA

1. Hactoswas nporpamma  cocTaBleHa Ha  OCHOBe  ¢efepanbHbIX
rocyapCTBeHHbIX 06pa3oBaTeNbHbIX  CTaHAAPTOB  Bbicwero obpasoBaHWs Mo
nporpammMam 6akanaspuarta M nporpaMmam cneuuanurteta, U onpegenser obulee
cofepXaHue sK3aMeHa npu rnpveme Ha obydyeHue No obpasoBaTelbHbIM NPOrpaMmam
BblCLIEero o6pa3oBaHWss - nporpaMmamMm Maructpatypbl B BY BO  «Cyprytckui
roCylapCTBEHHbIN YHUBEPCUTET» (4anee - YHUBepCuTeT).

2. BCtynuTenbHoe UCMblTaHWe HaueneHo Ha OUEeHKY 3HaHWI NOCTYNarLWwmx anL,
NOMIlyYEHHbIX UMW B XOJe OCBOEHUA nporpaMm bakanaspmarta v (Unu) cneumnannteTa, 1
Ha oTbop cpeaM nocTynarowWwmMx nuvu, Hanbonee CnOCOBHbIX Y MOATOTOBAEHHbLIX K
OCBOEHWIO NporpamMM MarvuctpaTtypbl B YHUBepcuTere.

3. BctynutensHoe ncnbiTaHne rNpoBOAUTCA B paMKax HeCKOJIbKNX KOHKYPCOB (Mo
COOTBETCTBYOLWMM GOpMaM 1 OCHOBaM OOy4YeHUs) BHYTPU OAHOW  rpynnbl
MarmcTepckmx nporpaMm N caeTca o4HOKPaTHO.

4. BcTynuTensHoOe UCnbiTaHWe NPOBOAUTCA HA PYCCKOM A3blKe.

5. BctynutenbHoe ucnblTaHWe MNPOBOAUTCA OYHO W (MNAN) C UCNO/Ib30BaHWEM
AUCTAHUMOHHbBIX TEXHONOMMA (NPU YCNOBUU UAEHTUPUKAUNU NOCTYNAoWmMX nNpu cgaye
UMW BCTYNUTENBbHbBIX UCMbITaHWIA).

Il. AEPEYEHDb TEM AN1A NOATOTOBKW K BCTYNUNTENBHOMY NCABITAHUIO

Paspen . dneKTpunyeckue Lenn n curHansl

Tema 1. XapakTepuctukm crHanaos.

fMoHATMe curHana. Martematuueckoe onucaHme cuUrHanoB. KomnaekcHoe
npeAcTasneHVe BelleCcTBeHHbIX CUrHaNoB. AHa/UTUYECKWA CurHan. PasmepHOCTb
CUrHanos. Pa3noxeHue curHana B pag. OpTOHOPMUPOBAHHbIE CUCTEMbI QYHKLMIA. PAjbl
®ypbe. WHTerpan Pypbe. CriekTpanbHoe npeacrasieHne curHanob. CnekTpanbHas
MNJOTHOCTb aHaNUTU4Yeckoro curHana. Orubawowias U MrHoBeHHas ¢asa CUrHanos.
MrHoBeHHasa 4acTota. AHaNoroBbiA CUrHaN. AUCKpeTHbIn curHan. Uudposoi curHan.
padunyeckoe oTObpaxeHue CcUrHanoB. JIMHeNHOe MPOCTPAHCTBO CUrHanoB, Hopma
curHanoB. Metpuka curHanos. CkansapHoe npowissedeHne curHanos. KoadduuymeHT
KOoppenauMm curHanoB. MOLHOCTE W 3HEeprus curHanoB. OpTOroHanbHble CUTHanbl.
KoppensumoHHbie ¢yHKUMW curHanos. ABTOKoppensaunoHHas ¢yHKUUS. B3avmMHas
KoppenaunoHHaa  ¢yHkumsA.  CnekTpsl  MowHocTW,  PaBeHcTBO  [lapceBans.
JHepreTnyeckmne CrexkTpbl CUrHanoB. TecToBble CWUrHanbl. EAMHWUYHBIE WUMNYNbCHL
[pebHeBas GpyHKLWs. TpeyronsHble MMMNYbChl, IKCMOHEHUUANBHBIA UMNYABC. GYHKLWNA
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Nannaca n Faycca. FapMoHuyeckne konebanua. Pagunonmnynsc. CnyvanHble npoLeccs
N NX OCHOBHblE XapakTepucTuku. LUymMbl 1 noMexu. PyHKLUMOHaNbHbIE XapaKTepncTukn
cnyvaiHoro npouecca. OaHomepHas  OYHKUMS  pacnpejeneHns BeposTHOCTEN.
OZHOMepHas MNAOTHOCTb BepoATHOCTeN. PYHKUUW MaTeMaTUHeckoro oXuaaHus,
avcriepcun,  CpefHero  KBajpaTWUUecKoro OTKNOHeHus. /[IBymepHas MnJOTHOCTb
pacnpegeneHna BepoATHOCTEN. KoppensiuMoHHble W KOBapUauWOoHHbIE  GyHKLAN
cNyyadlHbix npouecco. CBoicTBa ¢yHKUMIA aBTOKOBapuauuu 1 aBTOKOPPensyuu.
B3avMHble MOMeHTblI cayyarHbiX npoueccoB. Cratucrnyeckas He3aBUCMMOCTb
cnyvariHelXx  npoueccoB. Knaccudukauyuns  CaydalHblX  NPOLECCOB.  Dprojgudeckie
npoueccol. PyHKUUN CNEKTPasbHOW NAOTHOCTU. KaHOHWUECKOe PasnoxeHmne caydanHbiX
QYHKUMA. KoMnnekcHble cnydaliHble ¢yHKumn. PUHUTHOe rpeobpasosBaHne Pypbe.
CneKkTpbl MOLLUHOCTU CAyYalHbIX OYHKUMA. Teopema BuHepa-XuHuMHa. B3auMHble
cnekTpanbHble ¢yHKUUN, DddekTUBHasA WVpuHa crnekTpa mowHocTn. CooTHOWeHne
HeonpegeneHHOCTU. MNpeobpazoBaHus cny4ariHbiX GYHKUMA. Cucrembl
npeobpasoBaHna cnyvariHbix GyHKUMIA. CBA3E BBIXOAHbLIX CTATUCTUHECKUX GYHKLUMIA C
BXOAHbLIMU. Mogenu cnydyaliHblX CUrHaN0B 1 rnomMex. TenerpadHblli cUrHas. benbiid Wym.
FayccoBbl WyM. MayccoBble cnydaliHble npolecchl,

Tema 2. XapakTepucTuKkn CUCTEM.

JNInHelHble cnctemMbl. O6LmMe NOHATUA cncTeM. OCHOBHbIE CUCTEMHbIe onepaLun.
MaTemaTuueckas Mofenb  cucTeMbl.  HepekypcvBHble  UMGPOBbIE  CUCTEMBI.
PekypcvBHble uuppoBble cucTeMbl. CTauuvoOHapHble U HecTauvoHapHble CUCTEMbI.
NMMMAynbCHasa XapakTepucTuka cucTembl. VIMNYAbCHBIA OTKAUMK cucTembl. CsepTka
(koHBonouus). MHTerpan Aroamens. UHTerpan ceeptku. CBoicTBa cBepTKU. MNapameTpsl
3pdekTa Mbbca. Peakumsi cucTemMbl Ha NPOU3BOJbHBIA CUTHa/. YCUnerue nocToAHHOM
coCTaBNAlOLWEen curHana. Ycunenue wymoBs. [llepepatouHbie ¢GyHKUMKM cucTeM. Z-
npeobpasoBaHne. YCTOWYMBOCTbL CUCTEM. YacTOTHbIE XapakTepUCTVIKKM  CUCTEM.
KoppenaunoHHble  coOoTHOWweHUA.  CnekTpajsbHble  COOTHOWeHus.  [Aucnepcus
BbIXO4HOro curHana. ®yHKUMA KorepeHTHOCTW. CTPYKTYpHble cxembl cuctem, Fpadbl
cuctem. CoeagunHeHUA cnctem. CxemMbl peanumsaymn cuctem. ObpatleHHble Gopmbl.

Pazaen ll. neKTpoHUKA, 3NEKTPOTEXHUKA N CXEMOTEXHUKA

Tema 1. dnekTpuyeckue Lenn NOCTOAHHOIO TOKa.

MaccmBHbie  3N1eMeHTbl  31eKTpuYecknx  uernen.  WCTOUHUKN  3Hepruu.
Knaccnopukaumsa snekrpuyeckmx uenei. MapaMerpbl 31eMeHTOB 3/1eKTPUUYEeCKUX Lened
NOCTOAHHOrO ToKa. CxemMbl 3amMelleHuA. pumMeHeHne 3akoHoB OMa un Kupxroga AnA
ONUCAHNA  3MeKTPUYEeCKOro  COCTOSHMA  Ueneil  MNOCTOSHHOro  Toka. MeTtog
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HEeMNoCcpeACTBEHHOro NpUMeHeHNs 3aKoHoB Knpxroga. MeTod KOHTYPHbIX TOKOB. MeTog
cynepnosnumm (HanoxeHus). MetToj y3n10BbIX NOTeHLUWanoB (MeToA ABYX y3n0B). MeTo/
3KBUBANeHTHOro reHeparopa.

Tema 2. dnekTpudeckue uenu nepeMeHHOro Toka.

Cnocobsbl NpeAcTaBAeHUs CUHYCONAANBHBIX BENUYUH. I1eMeHTbl SNeKTPUYeckmnx
Lienein nepeMeHHOro Toka. 3akoHbl Knpxroda ansa uener nepeMeHHOro Toka. Pe3oHaHC
HanpsXXeHW. PasBeTBNEHHbIE 3NeKTpuyeckne uenn. Pe3oHaHC TOKOB. MOLLHOCTL B
uenn ogHodasHoro nepemeHHoro Toka. Cnocobbl coeAviHeHus ¢a3 reHepaTopa
TpexdasHoil cuctembl. Cnocobbl COeAMHEHUA TMNPUEMHUKOB TpexdasHbix Lenew.
CoeAnHeHWe TpeyronbHWKOM. PaboTa TpexdasHOW uLenu npu nepekatoveHUn o¢as
npuemMHUKoB. MolHocTn TpexdasHbix ueneid. Crnocobbl UIMEpeHUsl aKTUBHON
MOLLHOCTY B TPexpasHbIX Lernsx.

Tema 3. nekTpuyeckmne Npnbopbl N N3MepeHuns.

Buabl M MeToAbl U3MepeHUiA. MorpewHoCcT NU3MEepPeHUA U KNaccbl TOUHOCTU.
MokasbiBatoLime n3MeputesibHbole npuéopsbl C 3N1eKTPOMEXaHNYeCKUMHA
npeobpasoBaTenamu. MarHuToanekTpuyeckme  nNpubopbl.  dNeKTPOMarHWTHble
npubopbl. SnekTpoanHamMmumuyeckne npubopbl. NHAYKUNOHHBIE Npubopbl. MoCToBblE U
KOMMeHCaLUOHHbIe MeToAbl U3MepeHUn. MocToBble MeTOoAbl M3MepeHUs. MoHATHe ©
MOCTax nepeMeHHOro Toka. KoMneHCauunoHHble MeTodbl n3MepeHus. [oHATWe o
UMOPOBBIX U 3NEKTPOHHLIX W3MEpPUTE/bHLIX npubopax. MoHATUe 06 u3MepeHun
He3NeKTPUUECKUX BEINYUH SNEKTPUYeCcKUMN MeToAaMN.,

Tema 4. NMonynpoBOAHMKOBAA SNEKTPOHKKA.

DNeKTPonpoOBOAHOCTb nonyrnpoBoAHUKOB. JneKkTpuyeckune nepexogbl.
MonynpoBoaHWKOBbIE AKOAbl. BunonapHble TpaH3ucTopbl. Criocobbl  BKAKYEHUS
BUNONAPHBIX TPaH3UCTOPOB. OCHOBHblE peXxumbl paboTbl TpaHsucTopa. [onesble
TPaH3UCTOPbI. TPaH3MUCTOP C ynpasastowum p-n-nepexogom. MAM (MOMM)-TpaH3uCTOpbI.
Crocobbl BKAKOYEHNA MOMEBbIX TPAH3UCTOPOB. TyHHENbHbI 1 OBpalleHHbIR Anoabl.
AiByx6a3oBbli  Anog  (oAHOMEpPexoAHbld  TpaH3uCTop). JlaBUHHBIA  TPaH3WCTOP.
AnHucTopbl 1 TUpUCTOpbL.  W3nyyatouwme auoabl. doTopesnctopsl. PoToanoabl.
®oToTpaH3uUCcTopbl. ONTPOHbI.

Tema 5. AHanoroeas cxemMOTexHuKa.

OCHOBHbIe XapaKTePUCTUKU YCWIUTENbHbBIX YCTPOMUCTB. CTPYKTypHas cxema
yCUNANTeNnbLHoro yctponcrea. Knaccnpukaumsa aneKTPOoHHbIX ycuamtenen. AMAAnTyaHO-
YyactoTHass 1 ¢$asovacToTHas XapakTtepuctukw., [epexogHass xapakTepucTuvka.
JInHeHbIe 1 HEeNVHEeNHbIe UCKaXeHUA. AMNANTYAHAN XapakTepucTuka, ANHAMUYECKAi
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AnanasoH. Knaccel yeuneHus. ObpaTtHble CBA3N B ycunuTenax. Buibl o6paTHbIX CBA3eN.
BansiHne oTpuuaTenbHON 06paTHOM CBA3M Ha CTabUNbHOCTL KO3ddnUMeHTa ycuneHus.
BansHue oTpuuaTenbHOW O06paTHOW CBA3M HAa HeNUHeMHble UCKaXxeHusa. BausHue
oTpuuaTeNbHON 06paTHON CBA3N Ha BENUYUHY BXOAHOIO U BbIXOAHOIO COMPOTUBNEHNIA
yeuanTenst. AMMANTYAHO-UYaCTOTHasA XapakTepucTuka ycunutensa ¢ obpaTHOM CBA3bHO.
YacTOTHLIM  KpUTepniA  yCTOMYMBOCTU yCuUAUTens ¢ obpaTHOW CBsA3blo. 3anacel
YCTOWUYMBOCTM NO amnanTyae 1 no ¢dase, JKBMBANIEHTHbIE CXEMbl N MaNOCUIHaNbHbIE
napameTpbl  yCUAUTeNbHbIX  NpubopoB, Crnocobbl  BKAOYEHUS  BUMONSPHOrO
TpaH3ucTopa. XapakTepucTukM W MasoCUrHalbHble  NapameTpbl  MOAEBbIX
TPaH3UCTOPOB. JKBMBANEHTHblE CXEMbl 3aMeLleHus MONeBbiX TPAH3WCTOPOB.
ycmnurtensHbele KackaAbl Ha O6UNONAPHBIX TpaH3UcTopax. HarpysouHble npaMble
NOCTOAHHOIO U NepeMeHHOro Toka. PaboTa kackafosB B 06/1aCT CPEAHUX, HUXHUX 1
BEPXHUX YacToT. CXeMbl BbICOKOYACTOTHOW W HMU3KOYaCTOTHOW Koppekuun. Kackaa npwu
paboTe B pexume 60NbWOro CUrHana. YCUANTENb HU3KOW 4YacTOThbl C raibBaHWYecky
CBA3aHHbLIMW Kackagamn ob6wWunin sMuTTep - obwmin konnekTop. TemnepaTypHas
cTabunmsauns pexmnmMa paboTel 6UNOAAPHOro TPaH3NCTopa. YcunuTenbHble Kackaibl Ha
noneBblX TPaH3WcTopax. PaboTa kackajoB B 06/1acTV CPefHUX W BEPXHUX 4acToT.
Ycnnutens MOLHOCTU. BbiIxogHOW Kackaf B pexumax knacca A, B n AB. Kackag ¢
BONbTOA06aBKOMW. OnepaunoHHble ycuanTenu. AuddepeHumansHbiii YyCUAUTENbHbIR
Kackag. Crabuamsatopbl TOKa. WHBEPTUPYOWWNA W HENHBEHTUPYOLWMWA YCUANTENb
MOCTOSIHHOrO TOKa. AHanoOroBbIA CymMaTop. AHanoroBbliA MHTErpatop. Ycunutenn
MepeMeHHOro HanpsXeHusa. Ycuautenn ¢ TOKOBLIM BbIXOAOM. YCUNUTenn Toka.
AMNAUTYAHBIA  AeTekTop. BbeinpaMuTene cpefgHero 3HadeHwus. [lpeobpasosatenu
CONPOTUBAEHNS B HanpsxeHue. N3bupaTenbHble YCUAUTENN. PE30HaHCHBIW ycunuTens
¢ napannenbHbuiM LC-KOHTYpOM. KackoZHbIA ycnnntenb. AKTUBHbIE QUNLTPbLI HUXHUX W
BEPXHWX 4acToT. [eHepaTopbl rapMoOHUYECKNX KonebaHuil. Ycnosua bHanaHca ¢as w
aMnAnTyA. ABTOreHepaTop C TPaHCPOPMATOPHOW OBPaTHOW CBA3LH. TpexTo4euHble
reHepaTtopbl. KBapuesas cTabunmsaumsa 4actoTbl. ABTOreHepaTop ¢ TpexsBeHHoW RC-
Lenbi. ABTOreHepaTop ¢ MOCTOM BuHa. MeHepaTop C He3aBUCUMbLIM BO36yXAeHVeMm.
ABTOreHepaTop Ha TyHHeNlbHOM anoge. CTabunmsatopbl MOCTOAHHOMO HampsOKEHNS.
MapamMeTpuyecknii cTabunm3aTtop HanpaAXeHWA Ha KPEeMHUEBOM CTabUAUTPOHE.
NCTOUHMK OnopHOro HanpskeHws. KoMNeHCauMoHHbIA CTabunmsaTtop HanpskKeHWus.
CrabunnsaTop Ha onepauvoHHOM yCUauTene ¢ orpaHuYeHnemM BbIXOAHOrO TOKa.
TeMa 6. Llnpposas cxemoTexHMKa.



Nornyeckne oyHKUMU W 31eMeHTbl. AKCMOMBI, 38KOHbI, TOXAEeCTBa W TeopeMbl
anre6pel norukn (6ynesoit anrebphl). MNpeacraBneHne U nNpeobpasoBaHUE NOMNYECKUX
PYHKUMA. CTPYKTYpa M NPUHUMNA AeACTBUS NOrMYECcKUX 31eMeHToB. KOMBUHaLOHHbIe
norndeckme yctpoiictea. Lndpatopel n  gewmndpatopbl. MynbTunaekcopbl
Aemynbtunnekcopsl. Cymmartopsl. Uudposoint komnapatop. flpeobpasosatenm KoAoB.
ApUPMeETUKO-I0rnvecKoe yCTPOMCTBO. Tpurrepbl U LdpoBbie aBToOMaThl. RS-Tpurrepsl
Ha fiornyeckux anemeHtax. PasHoBnaHocT RS-Tpurrepos. JK-Tpurrepsl. D-tpurrep n T-
Tpurrep. HecummeTpuuHble Tpurrepsl. Lingposbie aBToMaTbl. Perncrpbl U CHETYUKN.
CasuroBbie peructpbl. CUHXPOHHbIE CABUMOBbIE PErucTpbl € 06PaTHBLIMU CBA3AMWN.
SNIeKTPOHHbIe CYeTUYMKU. 3anoMuHalowme 3/1eKTPOHHble YcTpoicTea. CraTuyeckne
ornepaTuBHbie  3anoOMUHawWMe  yCTpoWcTBa.  [WHaMuyeckme  onepatuBHbIE
3anNoMUHaKWe YCTPOWCTBA. JHEProHesaBUCUMble OMnepaTUBHbIE 3anoMUHarowme
yCTpoicTBa. MNoCcTosAHHBIE 3anoMUHaloLWMe yCTpolicTBa. PN3wW-namsTh.

Pasgen Ill. Teopunsa aneKTprNYecKoii CBA3N

Tema 1. CUCTeMbl 3/1eKTPOCBA3N.

MoHsaTne wuHbopmMaumn. KosanyecTBeHHass Mepa uUHGOPMaUUW. SHTPONUSA
NCTOYHMKA WHOOopMaunn. OCHOBHbIe CBOWCTBA 3HTPOMMU. DHTPOMUA HENnpepbIBHOMO
WUCTOYHUKa UHPopmMaumn. NHPOPMaALMOHHAA eMKOCTb CUrHanoB. CUCTeMbl, KaHasbl #
NMHUKM cBA3N. NoMexn 1 UCKaXEeHUA NNHUIA cBA3N. OCHOBHbIE XapaKTepUCTUKN CUCTEM
CBsI3W.

Tema 2. MartemaTuyeckme Mojenn Coob6LLeHWW, CUrHANOB, NMOMex W KaHanoB
CBA3N.

JInHeHble N HennHelHble MoAeNN KaHanoB CBA3KW. [peobpaszoBaHne CUrHaNoB B
KaHanax ceaAsn. Mojgenu HenpepbiBHLIX, AUCKPETHbLIX W ANCKPETHO-HENPEepPbIBHbIX
KaHanoe cBA3n. lMpuHUKMNLE AUcKpeTusauun. BocnponssegeHve curHana. PaBHoMepHas
Anckpetusauma.  Cnektp  AWNCKPETHOro  CUrHana.  VIHTeproAsaumMoHHbIn - psj
KoTensHukoBa-LLieHHOHa. JuckpeTunsauuna ¢ ycpeaHeHneM. JuckpeTmsanmsa CnekTpos.
NHPopMaUMOHHasA TOXAECTBEHHOCTb ANHAMUYECKOA 1N CNeKTpanbHOW GopmMbl CUrHana.
AnckpeTnsauma yceyeHHbIX CUrHanoB. COOTHOLWEHWE = CMeKTPOB OAMHOYHOrO W
Nepuoanyeckoro CUrHanos. AUcKpeTrsaunsa no KpuTepuo HanbonbLLIEro OTKIOHEHUS.
AZanTuBHaa AnckpeTusauns. KBaHTOBaHWe CUrHanos. JeuyvmMauus v UHTepnonauus
A3HHbIX.

Tema 3. Mogynauuvs 1 geTekTnpoBaHue CMrHanos.,

AHanorosas Moaynsauuns. AMNANTYAHAA " yrnosas MOAYNALUNA.
FlomMexoycTon4YnmBoCTb  aMNAUTYAHONW W YrAOBOW  Mogynsumu., OAaHOTOHanbHas
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MOAYNALMS.  DHeprus  OAHOTOHaNbHOrO  CUrHana  amnaAuTYAHON  MOAYNSLUN,
MHOrOTOHaNbHbLIA MOAYAVPYIOWMIA curHan. JlemMogynsumnst CUrHanos amnanTyaHoN
mogynaumn, BanaHcHas amnanTygHaa Mogynauma. OZHOMONOCHas aMriuTyaHas
moaynauns. MonapHas moaynaums.  @PasoBaf MoAynaumsa. YactoTHas MOoAynauus.
OfHOTOHaNbHaA yrnoeas Moaynaumsa. CNekTpbl CUrHANOB C YrN0BOW MOAyNALMen.
CurHanbl ¢ MHOrOTOHaNLHOM YrNOBOW Moaynsuvei. JeMogynauma CUrHanos yrnosan
moaynauun, KeagpaTypHas mogynauua.  [Jemoaynsaumsa  KBaApaTypHOro curHana.
AuckpeTHas (umMdpoBas) mMoaynaunsa. MogynmposaHue AUCKPETHLIMU COOBLLEHUAMMU,
Moaynauma 1 geTekTpoBaHue Npu UMNYNbCHOM NepeHoCcUYmKe.

Tema 4. KogmpoBaHve UCTOYHNKOB W KaHanoB CBA3N.

Teopema KoTtenbHukoBa. Teopema LleHOHa. MNMomexoycTodnBoe (KaHa/lbHOE)
KogupoBaHue. CBepTouHble (pewseTyaTtble) KoAbl, Cnocobbl LM$POBOro KOAMPOBaHWUS
AaHHbIX. Jlornyeckoe KognpoBaHue. MeTosbl CUHXPOHW3aUMn. MeToibl 06HapyxeHus
NUCKaxXeHNA wnHpopmaummn. UMNynbCHO - KoAoBas nepegada fAaHHbIX. VIMNyabCHO-
MOAYNUPOBaHHbIE  CUTHaNbl.  AMMAUTYAHO-UMMYAbCHasa  Moaynsauua. LWnpoTHo-
UMNYAbCHaA Moaynaunsa. BpemeHHaa umnynabcHas moaynauua. KogoBo-vMMy/abCHasda
mMoaynauma.  Mogynaums CUMBOMbHBIX W KOAOBLIX  AdHHbIX.  AMNAUTYAHO-
MaHWUMYNNPOBaHHbIE CUMHabl. YINoBasg MaHUNyAAaUnUsa. BHYTPUUMITY/IbCHAA 4acTOTHasA
MoaynAauua. CurHanbsl ANHENHOM 4YacTOTHOW mogynsaunu. CnekTp MNpsMOYyrosbHOro
CUMHaNa NMHENHOM YacTOTHOW MOAynALNN,

Tema 5. MHOrokaHanbHas 31eKTpoCBA3b.

UacToTHOe, BpeMeHHoe 1 $pa3oBoe pasjesieHue CMrHanoB. PasgeneHve cMrHanos
no ¢opme. Kogosoe pasgeneHvie curHanos. KoMmyTaums 1 mMaplipyTU3auma B CETAX
cBA3un. NponyckHas cnocobHOCTb CeTe MHOroKaHaNbHOW 31eKTPOCBA3N.

Pasgen IV. HanpaBnsawuwue cucTeMbl 3/1EKTPUHECKO CBA3W.

Tema 1. D1eKTPOMarHUTHbIE NOASA W BOMHbI.

3NeKTPOMarHUTHoe none Kak ocobblh BUA MaTepun. DNeKTpUYeckuin 3apsag v
3NEKTPUYECKNIA TOK. IJNekTpuyeckoe W MaArHUTHOE MoANs Kak ABa MNPOABAEHWUA
3N1eKTPOMAarHMTHOro nonsi. OCHOBHbIE XapakTePUCTUKU SNEKTPOMarH1MTHOro nons. Buasl
cpes 1 UX KnaccnpukaLms no xapakrepy B3aMMoAeNCcTBMA C 3N1eKTPOMarHUTHbLIM MONEM.
MaTepuanbHble ypaBHeHUA. 3aKOH MNOMHOro Toka. lNepBoe ypaBHeHWe Makcsenna B
WHTerpansHon n auddepeHuynansHon dopmax. TOKK MPOBOANMOCTN ¥ CMELLEHWS.
3aKOH 3/1eKTPOMarHUTHOM UHAYKUMW. BTopoe ypaBHeHve MakcBenna B MHTerpansHon 1
AvddepeHumanosHo ¢opmax. Teopema [aycca AN SNEKTPOCTAaTUUECKOro noas u
noctynat Makceenna. TpeTbe ypaBHeHWe MakcBenna B UHTerpanbHoi u



andbdepeHunansHoli popmax. YetsepToe ypaBHeHVWe MakcBenna B UHTerpasasHOW v
avddepeHumnanbHOM dopmax. 3aKOH COXPaHEHUA SNEKTPUYECKOrO 3apsja U ypaBHeHne
HenpepbIBHOCTU NWHUIA 3NeKTpuueckoro Toka. 3akoH Oma B guddepeHuManbHON
dopme. CTeneHb B3aUMHOM 0BYCNOBAGHHOCTU 3NEKTPUUECKOrO U MArHUTHOro ronew.
FpaHWYHbIE  YCNOBWS  Ha  MOBEpPXHOCTW  pasjena cped € PasAUYHbIMU
Makpockonu4yeckuMmn napametrpaMun. MOBEpPXHOCTHbIE 3apafbl U TOKW. paHU4Hble
YCNOBUS Ha MOBEPXHOCTN WUAEANbHOro MNPoBOAHWMKA. KOMMIeKCHas AM3NeKTpuyeckas
NPOHVLLAEMOCTb cpedbl. AvsnekTpuyeckune norepwu. BanaHc 3Heprum
3/1eKTPOMarHnTHoro nons. Teopema YMmoBa-NOWHTUHIA. [NOTHOCTL MOTOKa 3Heprun
nosifi. banaHc akTUBHOW N PeakTUBHOW MOLLHOCTE. BO/IHbI B AVU3NEKTPUYECKNX CPeaax.
BonHbI B npoBoAsALmnX cpegax. [ybuHa NpOHNKHOBEHUS NMoasa B MaTepuan.

Tema 2. PagnokaHanbl U paguonuHuy.

OCHOBHbIE 3N1eKTpuYeckne napamMeTpbl MNepedarolyx W MpUemMHbIX aHTeHH.
CuMmmMeTpuYHble BUGpPaTopbl. AHTEHHble peweTkn. [IpAMOoYronbHble W Kpyriable
PacTpoBble aHTEHHbI 1 U3NyYarowWwme NOBEPXHOCTU. AKTUBHbIE BNOPATOPHbLIE aHTEHHbI.
LLleneBble pe30HaHCHblE aHTeHHbl, CUH}a3Hble BUOBPATOPHbIE aHTEHHble pelleTKU.
AHTEHHbl B MNEYaTHOM WCNONHEHUWU. MHoroulenesble BONHOBOAHbLIE aHTEHHbL.
AnpeKkTopHble aHTeHHbl. floronepuojguyeckme BUGPaTOPHbIE aHTeHHbl. AHTEHHbI
BpaLyatoLenca nonspusaunmn. AHTEHHblI NOBEPXHOCTHLIX BONH. ANepTypHble aHTeHHb!.
OcobeHHOCTU aHTeHH A8 TeNeBUAEHUA, PafNopeneiHbiX JIMHUA U KOCMWYECKOW
PajVOCBA3N.  DNeKTPOMarHUTHaa  COBMeCTVMMOCTb  aHTeHH. PacnpocrpaHeHue
pajuoBOAH B CBOBOAHOM npoCTpaHcTBe. PacrnpocTpaHeHwe 3eMHOM  BOJHBI
JnekTpuyeckne napamMeTpbl 3eMHOW aTMocdepsbl. PacnpocTpaHeHve pagvoBONH B
3eMHOW aTMocdepe. 3amupaHns curHana. Mickaxenus curdana. Nomexu pagunonpuemy.
PacnpoctpaHeHne  ynbTPakopoTKMX  BOSH Ha Ha3eMHbIX PaANONNHUAX.
PacnpocTpaHeHue  ynbTPakoOpPOTKMX  BOAH  Ha  KOCMUYECKUX  PajUOAUHUAX.
PacnpocTpaHeHne KOPOTKUX BOJMH. PacnpocTpaHeHue cpeaHuX WU ANWHHbIX BOJH.
OcobeHHOCTW pacrnpocTpaHeHysa BOIH ONTUYECKOro A1uanasoHa.

Tema 3. NpoBOAHbIE HANPaBASIOLINE CUCTEMbI D/IEKTPOCBA3N.

MpuyHUMMbl paboTbl NPOBOAHLIX HaMpPaBAAOLWMNX CUCTEM. 3aKpbITble U OTKPbITbIE
NMVHUK nepegadn. Knaccnpukauma HanpasfisieMbiX BOMH. [pojo/ibHble nonepeyHble
BOMIHbl W rubpuAHble BONHbLL. [lapaMeTpbl HanpaenseMblXx BOJH. [lonepeuHblid
Ko3$dULMEHT pacripocTpaHenus. Kputuyeckas AnMHa BOMHbI U KpUTUYECKan yacToTa.
BonHa ocHoBHOro Tuna. Ycnosue O4HOBOMHOBOro pexuma. MapameTtpbl nonepedHbix
INEKTPOMArHUTHLIX BONH B  AWHUAX nepegaudn. [lonepeuHbid  kKoadduLmeHT
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pacrnpoctpaHeHua. @®a3oBas W rpynnosan CcKopocTu. [lapameTpbl 3neKTpUuUecknx
3NEKTPOMArHWTHLIX BOAH B NVHUAX nepefadn. [lonepeyHbln  KO3QPUUMEHT
pacrnpocTpaHeHua. ®as3oBas ¥ rpynnosas CKOpocTU. [lapaMeTpbl MarHUTHbIX
3NEeKTPOMAarHUTHbIX BOAH B AWHWUAX nepejadun. [lonepeyHbiid  Ko3dpuumeHT
pacnpocrpaHeHusi. dasoeas W rpynnoBas CKOPOCTW. [PSAMOYroJibHbI BOMHOBOA.
KoHcTpykumsa. CTpykTypa nosis M napamMeTpbl OCHOBHOW BONHbI NPAMOYroNbHOro
BONHOBOAA. Kpyrabldi BonHoBog. KoHCTpykuwsa. CTpykTypa nons W napamMertpsl
OCHOBHOV BOJIHbI KPYr10ro BOAHOBOAA. [paHW4YHbIe YCNOBUA Ha MOBEPXHOCTY,
OrpaHNYNBAOLLEA HAMNPaBASAIOLLYH CUCTeMyY. 3aTyxaHvie HanpaBaseMbix BONH. [oTepun
B 3aNOAHEHWUM UK B METANIMUECKUX CTeHKax. KOMMAekcHbI  Ko3pPUumeHT
pacnpoctpaHeHus. KoapourumnmeHT 3atyxaHua u rybrHa NpOHNKHOBEHWA NOMA B CTEHKM
Bo/siHOBoAa. CTpyKTypa nons U napameTrpbl HanpasaseMblX BOMH B KOaKCWaJIbHOM
BONHOBOAE. BonHoBoe conpoTuBrieHue. KOHCTPYKTUBHbIE 0COBEHHOCTU KOaKCUaibHbIX
BONHOBOAOB. CUMMETPUUHbLIE  JIMHUW  CBA3W.  3feKTpuyeckne  npoueccbl B
CUMMETPUYHbBIX NNHUAX CBA3UN. KOHCTPYKTUBHbIE OCOBEHHOCTU CUMMETPUYHBIX NTUHWA
CBA3MN.

Tema 4. OnTnYeckue HanpasnAoLLMe CUCTEMbI CBA3N.

TUnNbl ONTUYECKNX BOSIOKOH. PacrnpocTpaHeHue pasindHblX MOJ N0 ONTOBOJIOKHY.
MuKponsrnbbl 1 Makpomsrnbel. KoHCTpykumsa Kabena. XapakTepucTUKW ONTUYECKOro
BO/IOKHa. BOMIOKHO C BbIPOBHEHHLIM VAKX € NpoduabHLIM nokasartenem. BonokHO ¢
BbIPOBHEHHbLIM  WAW € NPOodUALHBIM  MoOKasaTteseM npeioMaeHna  060NouKN.
OnTnuecknii passeTBuTent (CNanTTep — KombaliHep). ONTUYecKUin aTTeHaTop.
BO/IOKOHHO-ONTUYECKMIA dunbTp. BONOKOHHO-ONTUYECKWA WN30/IATOP. BONOKOHHO-
ONTUYECKUA TepMUHaTOp. BONOKOHHO-OMTUYECKUIA nepekauyatens (KOMMyTaTop).
MaccvBHLIA  KOMMeHcaTop (XpomaTtuyeckoinl) aucnepcun. BONOKOHHO-ONTUYECKUIA
coegnHuUTene  (onTudeckuidt  pasbem).  CpawmsaHMe  OMNTUYECKUX  BOJIOKOH.
CseTonsnyyatowne auogbl. JlasepHele auogbl.  PIN-doTtoanoabl,  Onrtuyeckme
NPpUEMHUKW.

Pasgen V. TeneKoMMYyHUKaLUOHHbIEe CUCTEMbI U CETU

Tema 1. Teopua Tenetpaduka.

MoToku Bbi30BOB. OCHOBHblE CBOWCTBA N XapakTepPUCTUKW MOTOKOB BbI30BOB.
MpocTeiillniA MOTOK BbI3OBOB W €ro CBOWCTBA. MaremaTtmuyeckoe OXugaHue w
AVICrepcra NPOCTeALLEero NOTOKAa BbI30BOB. 3aKOH pacnpegeneHuna npomMeXxyTKoB Mexay
BbI30BaMu NpocTeiLlero NoToka. AnuTenbHoCTb 06CyXXMBaAHUSA. NTOTOK 0CBOBOXAEHWIA.
TenedpoHHas Harpyska. OCHOBHbIe NapameTpbl TenePpoHHOM Harpysku., KoHUeHTpaums
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TenepoHHo  Harpysku. Cnocobbl  pacnpegeneHvs  TenedOHHOW  Harpysku.
O6cnyxmBaHne npocTeiillero MnoToka BbI30BOB (Mepsas  ¢opMmyna 3IpnaHra).
AnddepeHumanbHble ypaBHeHWA DpnaHra. PacripegeneHwe 3pnadra. [loTepu B
MONHOAOCTYMHOM TMyuke npu  06CAYXUBAHWW TNPOCTEeMWero noToka Bbl30BOB.
PekyppeHTHas d¢opmyna 3SpnaHra. CpeAHAsa TMpPOMyckHas CrnocobHOCTb  MHUIA
NOMAHOAOCTYNHOro nyuka. O6cayxuBaHue MNOAHOAOCTYNHOIO Myyka noToKa OT
OrPaHNYEHHOr0 4YMCNa WCTOYHUKOB Harpysku (¢opmyna 3SHrceta). ObcnyxuBaHue
npocTeiwero noToka BbI30OBOB MNONAHOAOCTYMHbLIM TMYYKOM C  OXWAaHWeM npwu
nokasaTe/IbHOM pacrnpeeneHn AINTeNbHOCTN 3aHATNR. CCTeMbl C OXugaHnem npn
NOCTOAHHOW  AJINTENIbHOCTU  0B6CAYXMBaHWA. PacyéT nponyckHoOW  CnocobHOCTY
yNpaBnaroLWmx yCTPoncTe. KoMBUHMpPOBaHHAsA cuctema obcnyxusaHua. Pacuér cucrem
C MOBTOPHbLIMW BbI30BaMW. PopMyna SpnaHra Ans WUAEanbHOro HernosIHOAOCTYMHOTO
BK/IIOYEHUS C MOTEPAMU CXeMbl (TPETbA popMyna SpaaHra).

Tema 2. CUrHansl U NMHKUN CBA3W.

TenekoMMYHVKaUVOHHbIEe CUMHaAbl U UX XapakKTepUCTUKW. YPOBHW Mepejaudu.
Pabouyee 3atyxaHue (ycuneHuwe) nmHUKM cBA3n. OCTaTouyHOe 3aTyxaHue JIMHUK CBA3W.
AMNANTYAHas, YacToTHas 1 $asoBaf XapakTepUCTUKN NNHUW CBA3U. KoappuumeHT
HEIMHEMHbIX WCKaXeHUR. 3awMWeHHOCTL OT nomex. [IByXCTOPOHHWe KaHaibl C
pasjeneHueM Mo BpeMeHW, 4actoTe u ¢opme. Lndpposoe koanposaHue. TakToBas
CUHXPOHU3aLus.

Tema 3. LUndposbie cncTemMbl nepeaavin.

AHanoro-undposoe 1 umdpo-aHanorosoe npeobpasoBaHMe. BpemeHHoe
rpyrinoobpasosaHue. Linkiosas CUHXPOHU3aUMA. JIMHeNHbIe TPakThbl LM POBbLIX CUCTEM
nepegaun. MNpeobpasoBaHue UNPPOBLIX KOAOB. PereHepauus UUPPOBBLIX CUIHANOB.
KauectBo LMPpPOBOMN nepedadn CUrHanNoB. 11e31MoX0pHas N CUHXPOHHas UudpoBsble
nepapxmn. MeTozbl aCUMHXPOHHOW Nepejaun.

Tema 4. TpaHCNoOpTHbIE ceTu.

EanHaa ceTb cBA3n Poccuiickoid degepaumn. MepBuUYHbLIE U BTOPUYHBIE CETW.
TUnoBble KaHanbl NepBUYHON ceTu CBA3W. LINPOKOMOMIOCHbIE KaHanbl U UX OCHOBHbIE
xapaktepuctuku. OCHOBHOW UMPPOBOA KaHan W TUNoBbie LUUPPOBbIE TPAKTLI.
Mokasatenn 3¢PekTUBHOCTM ceTeld cBaA3n. CepBUC OTKPLITBIX CUCTEM. 3TanoHHas
Mojenb B3auMOAEUCTBUA OTKPbITbIX cuctem (OSI/ISO). CeTn ¢ KOMMyTaumMen KaHanos,
COObLLIeHUN N NakeToB. Tornonornn ceten ¢eAsv. KpaTkas XapakTepucTnka OCHOBHbLIX
3NeMeHTOB TeNeKOMMYHNKaLMOHHBLIX ceTeld. Knaccndukauma ceTeBbiX NPOTOKONOB.
TpaHCNOpTHbIe CETU N CeTU JOCTYra. APXUTEKTYpPa TPAHCNOPTHLIX ceTel. TexXHonornm
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MOCTPOEHUS TPaHCNOPTHLIX ceTeld - PDH, SDH, DWDM, Ethernet, ATM, MPLS.
MynbTNCepBUCHbIE CETU. YTIpaBieHne U CUHXPOHU3aLINA B TPAHCMOPTHbLIX CeTAX.

Tema 5. TenedoHHbIe ceTu.

MecTHble, 30HOBble, MeXAYropAHble W MexXAyHapoAHble TenepoHHbIe CeTu.
TexHonornu nepegayn WHPopMauun. TexHONOrUN CUHXPOHU3auun. TexHonoruu
KOMMYTauuu KaHanoB. CUCTeMbl CUrHanu3aummn B Tene@oHHbIX ceTsax. Cucrema v niaH
Hymepauuu. CpeacTBa NOAAepXKW ycnyr. KauectBo 06CnyXVBaHUA B TenedoHHbLIX
ceTax.

Tema 6. CeTn 4OKYMEHTaNbHOW 31eKTPOCBA3N.

Tenerpa¢pHas cAsb. PakCMMUIbHAA CBA3b. BuaeoTekcT. Nonocosaa noyra. Crex
npotokonos TCP/IP. Agpecauma ©n Mapuwpytnsauma B [P ceTax. JlokasbHble W
rnobanbHble KOMNblOTEPHble ceTu. CTPYKTYpmM3aums KOMMbIOTEepHbIX ceTeid. CeTesoe
obopysoBaHue - xabbl, KOMMYyTaToOpbl, MaplipyTusaTopbl, LWAKO3bl.. CTPyKTYpa CeTw
NHTepHeT.

Tema 7. MHdopMaLmMOHHas 6e30nacHOCTb.

MeToabl, cpeAcTBa U cUCTeMbl obecriedeHns VHPOPMaLMOHHOW Be3onacHoCTU
NHGOPMaLMOHHO-TENEKOMMYHUKALMOHHbIX ceTel 7 cncTem, ynpasneHue
NHGOPMALMOHHON 6e30NaCHOCTLI0 MHPOPMALIMOHHO-TENEKOMMYHUKAUNOHHbIX CeTelr U
cncTem. Moaenn yrpo3 uHPOpMaLMOHHOW 6e3onacHOCTW. AnnapatHele U
nporpaMMHble CpeAcTBa 3aWnTbl UHPOPMALMOHHO-TENEKOMMYHUKALMOHHbBIX CeTER Y
cucTem.

Pasgen Vi. Papnocsnasb

Tema 1. l'eHepaToOpHbIe YCTPOWCTBA.

CxeMbl reHepaTopoB C BHEWHUM BO3byxAeHneM. CTaTUYeCckne XapakrepucTikim
reHepatopHbIX faMn M TPaH3UCTOPOB. AWHaMU4eckne XapakTepucTUKU BbIXOAHOrO
TOKa B reHepartopax C BHEWHUM BO36yxXAeHWeM. TapMOHNYEeCKNIA aHann3 aHOAHOro
ToKa. KoadpduumeHTel Bepra. MNapameTpbl rpaHUYHOro pexvima. CeTouHble Leny namn B
reHepatopax ¢ BHeWHUM Bo3byxXaeHneM. JlamMMoBbIA reHepaTtop C BHELWHUM
BO36yXAeHWeM no cxeme ¢ obuwleir ceTkoll. Pabota reHepatopoB C BHELIHUM
BO3OYyXAEHMEM B NepeHanpsXeHHOM pexumMe. [eHepaTopbl C BHELLHUM BO36yXeHnem
Ha BUNONSAPHbBIX TPAH3UCTOPaxX B FPaHUYHOM WU HEAOHAaMpPsAXeHHOM pexumax. Pabora
reHepaTopoB C BHELUHUM BO36YXAeHWeM Ha MnoJsieBbIX TPAH3UCTOPax B FPaHNYHOM ©
HeAOHaNpPsXeHHOM peXunmax. [eHepaTop C BHEWHNM BO3BYXAeHMeM C TpaH3uCcTopaMin
B KIOYEBOM pexunume. YMHOXUTenn yactotbl. Llenn nutaHus reHepaTtopos.
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Pe3oHaHCHble  KosiebaTesibHble  Lenwu reHepaTopos. LlUnpokoamnanasoHHble
KonebaTesibHbIE LIenn reHepaTopoB. BoixogHble KonebaTte/ibHble CUCTEMbI.

Tema 2, PagnonepejatoLine ycTponcTea.

TpaH3NCTOpPHbLIE aBTOreHepaTopbl. ABTOreHepaTopbl € KBapuem. ChHTe3aTopbl
YacToThl. AMMANTYAHAA Moaynaums. Cxembl KackajoB PajMo M 3BYKOBOW 4acTOTbl Npn
aHOAHOW  aMNAIUTYAHOW MOAYNAUMW.  AMMAUTYAHas MOAYNAUMA  TPaH3NCTOPHbIX
reHepatopoB. [lepegatyukm € amnanTyaHo MaHunynauuveid. CTPYyKTypHbie CXembl
YCTPOWCTB OAHOMONOCHOW MOoAyasaumn. TpUHUKNBLI MOCTPOEHUA MHOrOKaHaAbHbIX
nepejaTtyukoB C  OAHOMOAOCHOW  Mojayasuneid. [pynnoBoAd  curHan wn - ero
xapaktepuctmku. MonyyeHne UM un ®M konebaHuin. OcobeHHOCTU MNOCTPOeHUA
nepeaaTyunKoB C YroBoi Mogynsumeit. MNepeaatunkn JUCKPETHbLIX CUMHAN0B C Yr10BOW
mogynaumen. OcCoBbeHHOCTU TeneBU3NOHHOro curHana. CTPyKTypHble cxembl TB
pagunonepejalowmx  ctaHumMin.  CTPYKTYpHble  CXeMbl TPaKTOB  TefeBU3UOHHbIX
nepeaatymkoB uM3obpaxeHus. CoBmecTHaa paboTa nepejaTyHnKOB  CUMHANOB
n3o06paxeHnss 1 3BYKOBOroO COMpoBOXAeHUA. CTPYKTYpHble CXemMbl nepeAaTyunkos
pPaanopenenHon N KOCMUYECKO CBA3W. YacToTHble MoAynsTopsl. [peobpasoBaTens
YyacToTsl. TPakT ycuaeHus MOLWHOCTW. MNepegaTtuvku PP/l ¢ UMNynbLCHOW MoAynsaLunen.
KonnuecrBeHHble XapakTepucTK HaAeXHOCTY paauonepesaTymKos.

Tema 3. PaguonpuiemHble yCTPOUCTBaA.

CTpyKTypa n NpUHUWN AEACTBUS PajnonpUeMHbIX YCTPOMCTB. BxogHble Lenu
PagVNoONPUEMHUKOB. Ycunutens paguocurHanos. [peobpasosatenn 4actotbl U
napameTpudeckne ycunutenn. JeTtektopbl pagnocnrHanos. [eTepoAUHHbLIA TPakT,
PerynaupoBkn 1 WHANKAUMA B pPaguMonpueMHbIX YCTPOWCTBaX. PaguonpuemHble
ycTpoictBa € undpoBoit 06paboTKoW CUIHANOB. DNEKTPOMArHWUTHbiE MNoMexu B
paanonpUeMHbIX YCTPOMCTBAX. PasHeceHHbIR npueM. NpremMHble yCTPOACTBa Ha3eMHbIX
paguopeneHbix cucteM. [lpremMHble YCTPOMCTBA CUCTEM CMNYTHUKOBOW CBA3U U
BewaHusa. TpodeccuoHanbHble  pajgvonpuemMHble  YCTPOWCTBA  [eKaMeTpoBOro
AnanasoHa. MpneMHuNKM 3ByKOBOro BelaHna. NpueMHUKN TeNeBU3UOHHOrO BeLLaHuS.
MpUeMHUKK CMCcTeM NepcoHaNbHOro paanoBbI30Ba.

Tema 4. KocMnyeckas 1 HazeMHas pajnocBasb.

lekameTpoBble HaseMHble CuUCTeMbl CBA3W. PaguopeneiiHble AVHUW NPSMOVL
BUAUMOCTU. CUCTEeMbl CNYTHUKOBOW €BA3M W TenesBngeHns. CocTaB 3eMHbIX U
KOCMUYECKUX CTaHUUN. OpbuTsl NCKYCCTBEHHbIX CNYTHUKOB 3emnn.
MHOroCTaHUUOHHbLINA gocTyn. d¢dekT [Jonnepa. 3anasgbiBaHue cUMBOAOB. MeToAbl
nepejayumn CUrHanoBs B CUCTeMaX CMYyTHUKOBON CBA3MN.

14



Tema 5. MobubHasa pagnocssasb.

MPUHUMNBLI  NOCTPOEHWA  COTOBbIX  CACTEM  MOBUNbHOW  PaANOCBA3N.
MHOIOCTaHUMWOHHLIA A0CTYN B cCUCTEMax MOOWABHOW paauoceasn. O6cnyxmnsaHue
BbI30BOB B CUCTEMax MOOBWALHOW pPajgnoCcBA3N. XapakKTepUCTUKN pajuokaHana B
COTOBbLIX CUCTEMax MOGWUNbHOW pagunoceasn. [lepegada pedeBort vHbopMauuu B
LMPPOBBIX CUCTEMAX MOBUNBHONM pajnocBa3sun. JIokannm3aums NoABMXHbLIX aOOHEHTOB B
ceTax MOBWABHOW pPagmMocBs3n. Mo3nLMOHMPOBaHWE abOHEHTCKUX CTaHUMA B CeTax
MOBWNbHOW  pagnocesAsn. TpPaHKUHIOBblE  CUCTEMbl  MOBWALHOW  PaAnoCBA3N.
TeppuTOpUanbHble COTOBBIE CUCTEMbI MOBUABHOW PaZNOCBA3N O6LLEro NoNbL30BaHMA.
CucTembl LUMPOKONONOCHOIO 6ecnpoBOAHOro Aoctyna. YacToTHO-TeppUTOpUanbHoe
MAaHUPOBaHMe COTOBbLIX ceTel MOBUIBHOW PaANOCBA3N. Lngposble coToBble
cucTemMbl €BA3U cTadgapTta GSM. CoToBble cucTeMbl €BA3M cTaHgapTta 1S-95 (CDMA).
Cucrem becnposogHon ¢ssi3n, ctaHgapt DECT.

Pasgen VIl. ONnToBO/IOKOHHaNA CBA3b

Tema 1. Pu3nYecKnii yposeHb BOIOKOHHO-OMNTUYECKUX CUCTEM CBA3NK.

Mogenb BONOKOHHO-OMNTUYECKOW cucTeMbl nepejaudn. PereHepaTtopbl B CeTAX
BOJIOKOHHO-ONTUYECKOA CBA3W. BONOKOHHO-OMTUYECcKMe ycuautenun. PomaHoBCKWe
YCUNUTENN.

Tema 2. KaHanbHbIA ypoBeHb BONOKOHHO-0MTUYECKUX CUCTEM CBA3U.

MynbTUNAEKCMPOBaHWE C pasfjeneHveM no ganmHe BOAHbL.  CUHXPOHHbIE
onTuueckne cet. CUHXpPOHHas undpposas nepapxus. brogKetT BONOKOHHO-OMNTUYECKUX
cUCTEM CBA3U. JOCTYNHOCTb M 6€30TKa3HOCTb CUCTEM BOJIOKOHHO-OMTUYECKOW CBS3W.
Ontuueckaa kommyTauma. OsepneiiHble ceTW. [ONHOCTBO ONTUYeckMe KpPocc-
KOMMyTaTopbl. [TONCK HENCNPaBHOCTEN B ONTUYECKUX CETAX.

lll. MEPEYEHb BOMPOCOB A/11 NPOXOXAEHNA BCTYNUTENBHOIO UCMbITAHUA

1. [atiTe onpepjeneHue MOHATUAM abCONMKOTHAsA MOrpeLHoCTb, MOrpeLHoCTb
npnbopa, OTHOCUTENBEHAA MOrPELIHOCTb, NPUBEAEHHANA NOrpeLwHOCTb.

2. Yto aBnseTca o6bekToM CTaHgapTusayn?

3. Kak onpegensieTcsa AecCTBylOLWEee 3HaYeHe CUHYCONAanbHOro Toka?

4, Kak npoTekaeT rnepexoAHON nNpoLecc B KOMMYTaUMOHHON Lienu, cogepatlei
eMKOCTb 1 conpoTuBneHne?

5. Onpegenute MNOHATME KOMIMJIEKCHOIO CONPOTUBAEHUA Ha onpegeneHHOM
yacTorTe.
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6. Yem onpegensieTca pajgvyc nepBOW 30HbI PpeHena U Kak OH BAUAET Ha
paguoKaHanbl?

7. YeM 06bACHATCA NoTepu B CBOGOAHOM NPOCTpaHCTBe?

8. UeMy paBeH MPOCTPAHCTBEHHbIA CABUM ANS ABYX BOH, NPUXOAALLMX B TOUKY
npwema c onpejeneHHon pasHoOCTbO X04a?

9. MNpu KaKknx yCNoBUAX CPeabl CHNTAOT ANINEKTPUUYECKUMK?

10. Kak onpegenstoTcsa pasoBas v rpynnosas CKopoCTb AN BO/IHbI B BONHOBOAE?

11, YeMy paBHa CKOPOCTb BOJIHbl B WAEaNbHOM AUSNEKTPUKE C 3aAaHHbIMU
MarHUTHOW N AN3NEeKTPUYECKON NPOHNLAEMOCTAMU?

12. HapucyiiTe cxemy BKAKOUEHMA BUNOAAPHOro TpaH3ncTopa ¢ obLei 6asoln.

13. YTto npeacTanneT cobort aMnINTYAHaA XapakTepucTnka ycmantens?

14. OnpegenuTe, 4YTO NpeacTasnseT cobo gnarpamma paboTbl YCUAUTENILHOMO
YCTPOCTBa B peXxmnme knacca A.

15. YkaxuTe ycnoBHo-rpadumyeckoe ob6o3HayeHne 61UNoaspHoOro TpaHsmcropa p-
n-p Tuna.

16. HapucyiiTe cxemy BKAKOUEHMWSA MOEBOr0 TPAH3UCTOPa C 06LMM UCTOKOM.

17. Ans Kakoi cxemMbi BKAKOUEHUA 6MMOAAPHOro TpaH3UcTopa Ko3¢puumeHT
nepegayn No HanpPAXeHNo MeHbLUe eANHULbI?

18. Ana Kakoro Tuna MONEBOro TPaH3WCTOpPa COMPOTUMBAEHWE KaHana pasHO
6€CKOHEYHOCTY NP HY/IeBOM HanNpPsXXeHUW 3aTBOP-NCTOK?

19. HasoBuTe OCHOBHbLIE MapamMeTpbl BXOAHORN Lienu pagnonpremMHuka.

20. Yo npeacTasnneT cobon AeTeKTopHan XapaKTepucTnka?

21, Kakoit cMrHan BblensieTcs Ha Bbixoge dunbTpa npeobpasosarenst HacToTbl?

22. Kakas v3 npejnoXeHHbIX HUXe CXeM pe3oHaHCHOro yCuanTens HapucoBaHa
6e3 owmnbku.

23. HasoBuTe OCHOBHYKO OYyHKUMIO ¢a3oBOro pJetektopa B cucrteme QAMMY
CynepreTepoAnHHOro npnemMHmuka.

24, YeMy paBHO 3HaueHue KosdduumeHTa bepra?

25. Yemy paBeH yroJ, npu KOTOPOM 2 rapMOHWKa pasnioxeHua B psajg Pypbe
KOCUHYyCOWZanibHOro UMny/ibca Toka NpuHNMaeT MakcrmMmalibHoe 3HayeHne?

26. BO CKOMIbKO pas yMeHbLUINTCS BbIXOAHAA MOLLHOCTE KBaApaTypHOro Mocta npu
BbIXOAe 13 CTPOos 04HOro 13 BB 0AMHaKOBOW MOLLHOCTA?

27. Kak n3mMeHseT conpoTtveneHue M-obpasHas Lerb CornacoBaHus?
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28. Kakoe pelueHMe NPUMEHSIT ANs NOBblWeHUs Ko3dduLumMeHTa MOWHOCTA B
HeyrnpaBasSeMOM OAHOTAakTHOM OAHO¢$a3HOM OAHOMONYNEepUoAHOM BbINpaMUTeNe npu
WHAYKTUBHOM Xapakrepe Harpysku.

29. YKaxute O0CObeHHOCTW, npuUcylwe HeynpaBasemMoMy OJHOTaKTHOMY
Tpex$asHOMYy OAHOMONYNEePUOAHOMY BBINPAMUTENIO C HENTpaibHbIM  BbIBOAOM,
paboTaloLLeMy Ha Harpysky eMKOCTHOrO Xxapakrepa.

30. Ana yero ncrnonb3yerca ARP-MpPOTOKON B KOMMNbIOTEPHbIX CETAX?

31. YKaXunTe NpuUnHbI, NO KOTOPbIM BO3HUKAeT HEOBXOAMMOCTb UCMO/b30BaHWA

TexHonorn NAT.
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