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MporpamMMa cocTaBneHa B COOTBETCTBUMW C TpeboBaHVAMU dedepanbHOro
rocyAapCTBeHHOro o6pasoBarte/ibHOro CTaHAapTa BbICLUEro 06pasoBaHuA.
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I. OBLLME NONOXXEHNA

1.  Hacrtoswasa nporpaMma  cocTaBfieHa Ha  OcHoBe  defepanbHblX
rocyAapcTBeHHbIX 06pasosaTefibHbIX  CTaHAApTOB  BbiCWIero  ob6pas3oBaHuA MO
nporpammaM 6akanaBpuaTa wM rnporpaMMam cneuuwanurteta, M onpegensetr obulee
COAEpPXaHne 3K3aMeHa npu rnpuemMe Ha obyyeHue no ob6pasoBaTesibHbIM NporpaMMam
BbiCLLero o06pas3oBaHWA - nporpaMmam marucrpatypel B BY BO  «Cyprytckui
roCcyfapcTBEHHbLIA YHUBEPCUTET» (Aanee - YH1BepcuTeT).

2. BctynuTensHoe ncnbiTaHWe HaueneHo Ha oueHKY 3HaHWA nocTynarowmx aud,
NONY4YeHHbIX UMW B XOA4e OCBOeHUS nporpamm 6akanaspuaTa v (Man) cneunannTera, n
Ha oT6op cpean nocTynawwmx auu, Havbonee cNOCOBHbLIX WU MNOATOTOBAEHHbLIX K
OCBOEHWIO NPOorpaMm MarucTpaTypbl B YHuBepcuTeTe,

3. BctynutenbHoe ucnbiTaHWe NpoBOAUTCA B paMKaxX HeCKOJIbKMX KOHKYPCOB (NO
CoOTBeTCTBYOWMM dopMaM KW  OCHOBaM 0ObOyYeHWsA) BHYTPU OAHOW  rpynnbl
MarmcTepckmnx NporpamMm 1 caaeTca ogHoKpaTHO.

4., BcTynutenbHoe UCnbITaHWE MPOBOAUNTCA Ha PYCCKOM fA3blke,

5. BcrynutenbHoe ucCMbITaHWE NPOBOAUTCA OYHO W (MAK) C MCNONBL3OBaHUEM
AVCTAHUMOHHbIX TEXHONOTWIA (MPY YCIOBUM UABHTUONKALMM NOCTYNAKOLWWMX Npy caade
NMW BCTYMNTENbHbBIX NCMbITaHUNA).

Il. NEPEYMEHDb TEM ANA NOANrOTOBKU K BCTYNUNTENIBHOMY UCNbITAHUIO

Paspgen l. dnekTpuyeckne uenn n curHanbl

Tema 1. XapakTepucTrKiA CUrHanos.

MoHATWe curHana. Martemartunueckoe ofncaHve curHanos. KomnnekcHoe
npeAcTaBneHue BeLLeCTBEHHbIX CUFHANO0B. AHaAUTUYECKUA CUrHan. PasMepHOCTb
CWrHanos. PasnoxeHune curHana 8 psg. OpToHOPMUPOBaAHHbIE CUCTEMbI GYHKUWA. PAagbl
®ypbe. UWHTerpan ®Pypbe. CnekTpanbHoe rnpeacrasieHne curHanos. CriekTpanbHas
NAOTHOCTb aHaNWTUYecKoro curHana. Orubawowas M MrHoBeHHas ¢asa CUrHanos.
MrHoBeHHass 4acToTa. AHanoroBbi cUrHan. ANCKpeTHbIW curHan. LUudposol curHan.
padunyeckoe oTobpaxkeHMe curHanos. JIMHelHOe MNPOCTPaHCTBO curHanos. Hopma
curHanos. MeTtpuka curHanos. CkanspHoe npowssegeHue curdanos. KoagduumeHT
Koppensayun curHanos. MoLHOCTb W 3Heprua curHanoB. OPTOroHasbHble CUTHaNbI.
KoppensymMoHHble ¢QYHKUWWM CUrHaN0B. ABTOKOPPEeNsiuMoHHas yHkuus. B3auvmHas
KoppensaumoHHaa  ¢yHkuuA.  CnekTpbl  MoOWHOCTWM.  PaseHcTBO  [lapceBans.
JHepreTuyeckmne CnekTpbl CUrHanos. TecToBble CUrHanbl. EAVMHWYHbIE UMMYAbLChI.
FpebHeBas GyHKUMA. TpeyronbHble UMMYAbCbl. IKCNOHEHLWaNbHbIA UMNYNbC. DYHKLUN
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Nannaca n laycca. FapMoHuueckme konebaHus. PagnonmMnynbe. CnyyanHble rpoueccsbl
N X OCHOBHbIE XapakTepuctuku. Lymbl 1 noMmexun. ®yHKLMOHaIbHbIE XapaKTepucTuKu
cnyyaiiHoro npouecca. OfHomepHas QYHKUMA  pacripefeneHns BepoATHOCTEN.
OfHOMepHaa MNAOTHOCTbL BepPOATHOCTeRn, PYHKLUMM MaTemMaTUUyecKoro OXuAaHus,
aucnepcuy, cpegHero  KBaApaTU4eckoro OTK/AOHeHus. [IBymepHasa NAOTHOCTb
pacnpegeneHus BepoaTHocTell. KoppensiumoHHble U KOBapUauMOHHbIE  QYHKLMN
cnydanHelx npoueccos. CBolicTBa QYHKUWMIA aBTOKOBapuauuu M aBTOKOPPEenAunu.
B3aviMHble MOMEHTbl CaydanHbIX rpoueccoB. CTatucTuyeckass He3aBUCUMOCTb
cnyyaliHelx npoueccos. Knaccundukaums CayyaHbIX  NPOLECCOB. Iprogudeckune
npouecchl. PyHKLNK CNeKTpasbHOM NAOTHOCTY. KaHOHNYeCKoe pasnoxXeHue ciydaHbix
PYyHKUMIA. KOMNNeKkcHble cnydaiiHble ¢yHKUnU. PUHUTHOE npeobpasoBaHue Pypbe.
CnekTpbl MOLWHOCTU cayyaiiHbiX ¢YHKUMIA. Teopema BuHepa-XvHuUMHa. B3auMHble
crekTpanbHble ¢yHKUMN, DddekTUBHaAA WUPVHa crekTpa MowHocT. CooTHOLeHue
HeonpeAeneHHoCTH. MpeobpasoBaHus cnyvanHbIX SYHKLINIA. Cucremsl
npeo6pasoBaHUA ciy4variHbiX GYyHKUMA. CBS3b BbIXOAHbBIX CTAaTUCTUHECKUX QYHKUMI C
BXOAHbIMU. MOJenun cnydyanHbix cUrHanos v nomex. TenerpadHelid cMrHan. benblii Wwym.
rayccoBbIl WyM. FayccoBble cnydaliHbie NpoLecchl.

Tema 2. XapaKTepuCTUKn CCTEM.

JNInHeiHble cucTembl. ObLme NOHATUA cncTeM. OCHOBHbIE CUCTEMHbIE onepauun.
MaTemaTnyeckas MoOAeNb  CUCTEMbl.  HepekypcuBHble  LUNGPOBbLIE  CUCTEMBbI.
PekypcuBHble UNGpOBble cucTembl. CTaunoHapHble W HecTauuoHapHble CUCTEMBbI.
MMnynbcHas XapakTepucTuka cuctembl. WIMNYAbCHbIM OTKAUK cucTembl. CBepTka
(koHBoMouma). MHTerpan Aroamens. MHTerpan ceepTku. CBOMCTBA CBEPTKW. NapamMeTpsbl
3pdekTa N'MbbCa. Peakumsa cmcremMbl Ha MPOU3BOJILHBLIA CUMHAN. YCUAEHNe NoCTOAHHON
COCTaBAsAOLWEeA curHana. Ycunenve wymoBs. [epegaTtoyHble ¢yHKUMKM cucTeMm. Z-
npeobpasoBaHMe. YCTONYMBOCTb CUCTEM. YacCTOTHble XapakTepUCTUKM  CUCTEM.
KoppenaunoHHsle  cooTHoweHuA.  CnekTpanbHble  COOTHOLWeHUs.,  Jucnepcus
BbIXOAHOrO CUrHania. ®PyHKUMSA KorepeHTHOCTU. CTpyKTypHble cxeMbl cmcteM, padebl
cncrem. CoerHeHNA cnucteM. Cxembl peanunsaunm cuctem. ObpalueHHblie GopMel.

Pazgen Il. dneKTpoHUKa, 3NEeKTPOTEXHUKA N CXeMOTEeXHUKa

Tema 1. neKTpuyeckmne uenu NOCTOAHHOMO ToKa.

MNaccrBHble  3/1@MEHTbl  NeKTpuYeckux  uener. UCTOYHWKK  3Heprun.
Knaccndukaumsa snekrpuyeckux Lenei. NapameTpbl 31eMeHTOB 3M1eKTPUYECKNX Lenei
MOCTOAHHOrO ToKa. Cxemb! 3amelleHus. MNprumMeHeHne 3akoHOB Oma un Kupxroda ans
ONMUCaHUA  3NeKTPUYECKOro  COCTOAHWA  uenerl  MoCTosiHHoro  Toka. Metog
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AnanasoH. Knaccel ycuneHus. ObpaTHble CBA3SK B YCUANTeNsX. Buael 06paTHbIX CBA3ENA.
BansiHue otpulaTensHor 06paTHOM €BA3N Ha CTabUNBHOCTL KO3 dULIMEHTa yCuneHns.
BnvsHue oTpuulaTensHOW O6pPaTHOW CBA3WM Ha HeAWHEWHbie WCKaXxeHusa. BanaHue
oTpuUaTensHoM 06paTHOM CBA3M Ha BEINUKHY BXOAHOMO U BbIXOAHOIO CONPOTUBIEHWIA
ycuanTena. AMNANTYAHO-4YaCTOTHAst XapakTepucTuka ycuamtens ¢ obpaTHOW CBA3bIO.
YacToTHbIA KPUTEPUA  YCTOMUMBOCTM yCUAUTeNs C O06paTHOW CBA3bK. 3anachl.
YCTOWUMBOCTU MO amnanTyae U no ¢ase. SKBUBANEHTHbIE CXeMbl U MaNOCUIHa/bHble
napameTpbl  ycuautenbHeix npubopos.  Cnocobbl  BKAOYEHWA  BUNOAAPHOro
TPaH3UCTOPa.  XapakTepucTUKM WU ManoCUrHanbHble  napamMeTpbl  MOeBbIX
TPaH3UCTOPOB. SKBUBANEHTHblE CXeMbl 3aMelleHUs MOJeBbiX TPaH3UCTOPOB.
ycunurtenbHble  Kackagbl Ha BUMOMASPHBIX TpaH3UCTOpax. HarpysoudHble npsimble
MOCTOAAHHOIO U MepeMeHHOro Toka. Pabota KackafioB B 061aCTV CPeAHUNX, HUXXHUX U
BEPXHUX YaCTOT. CXeMbl BbICOKOHYACTOTHOM 1N HN3KOYACTOTHOW Koppekumn. Kackag npu
paboTe B pexume 60NbLIOr0 CUrHana. YCUAUTeNb HU3KOM YacTOTbl C ranbBaHUYecKH
CBA3aHHbIMW Kackagamn obwnin sMuTTep - O6WWMIA KonnekTop. TemnepaTypHas
cTabunmsaumsa pexuma paboTbl BUNOASPHOro TPaH3UCTOPA. YCUANTENbHbIE Kackadbl Ha
noneBbIX TpaH3ucTopax. PaboTa kackafoB B 061aCTW CpeAHUX W BEPXHUX YacToT.
ycmnntenn MOWHOCTU. BbIXOAHOW Kackaj B pexummax knacca A, B 1 AB. Kackag ¢
BONbTOA06aBKOW. OnepauynoHHble ycunutenn. AnddepeHumancHblil yCUanTenbHbIl
kackag. Crabunusatopbl Toka. MHBEPTUPYIOWWA U HEUHBEHTUPYRLWWA ycuautenb
MOCTOSIHHOTO TOKa. AHaNoroBblAi CyMMaTop. AHaNOroBbIi MHTErpaTop. Ycuamtenu
NepemMeHHOro HanpsXeHus. YCUAUTenu C TOKOBbIM BbIXOAOM. YCUAUTENU TOKa.
AMNANTYAHBIA  AeTekTOp. BeinpamuTene cpegHero 3HadeHus. [lpeobpa3osatenu
CONPOTUB/IEHUA B HanpsxeHue. MsbupartenbHble yCUnnTenu. PesoHaHCHbIR ycunurens
¢ napanniefibHbIM LC-KOHTYpOM. KackogHbI yeunutenb. AKTUBHbIE GUABTPbI H/KHUX 1
BEPXHUX 4acToT. ['eHepaTopbl rapMOHMYECcKUX KonebaHwii. Ycnosus 6anaHca ¢as u
amMnanTys. AsToreHepaTop C TPaHCHOPMATOPHOW OBPATHOW CBA3bID. TpexToyeuHble
reHepartopbl. KBapueBaa cTabunmsauma 4actoTbl. ABTOreHepaTop ¢ Tpex3seHHol RC-
Lenbo. ABTOreHepatop € MOCTOM BuHa. FeHepaTop € He3aBUCUMbIM BO3BYXAEHUEM,
ABTOreHepatop Ha TYHHenbHoM guoge. CTabunMsatopbl MOCTOSTHHOIO HarnpsxXeHus,
MapaMeTpuyeckuii CTabunuMsatop Hanps>XeHUs Ha KPEMHUEBOM CTabUNUTPOHE,
NCTOYHWUK OMOPHOro Hanps>keHws. KoMMNeHCaunoHHbIA CTabunmsaTop HanpsaxkeHus.
Crabunusartop Ha onepaunoHHOM YCUANTENEe C OrpaHUYEeHNEM BbIXOAHOMO TOKaA.
Tema 6. Lndpposasa cxeMoTexHMKa.



Nornyeckne GyHKUMU 1N dNeMeHTbl. AKCMOMbI, 3aKOHbI, TOXAECTBa ¥ TeopeMb!
anreépbl norukn (bynesoid anrebpeol). MpeacTaBneHne 1 NpeobpasoBaHMe N0rMyYecKnx
GyHKUMA, CTPYKTYpa 1 NPUHLAMN AEACTBUS NOMMYECKUX 31eMeHTOB. KOMBUHALUNOHHbIe
norndeckne ycrponcrea. Ludpatopsl u  gewurdpaTopbl. MynbTunaekcopbl
Aemynstunnekcopbl. Cymmatopel. Linpposoii komnapatop. MNMpeobpasosarenn KoAoB.
ApudmMeTUKO-I0rnyeckoe ycTporicTeo. Tpurrepbl 1 unpposbie aBTomMaTtel. RS-Tpurrepsl
Ha NOrM4yecknx sanemMeHTtax. PasHoBnagHocT RS-Tpurrepos. JK-Tpurrepsl. D-Tpurrep u T-
Tpurrep. HecummeTpuUHble Tpurrepsl. Linpposele aBTomMaTtbl. Perncrpel 1 CHETHYUKN.
Casurosble perucTpbl. CUHXPOHHBLIE CABUIOBbIE PErncTpbl € 06paTHbIMU CBA3AMU.
DNeKTPOHHble CYeTUYUKW. 3anoMUHaKWMe 3NeKTPOHHble YCTpoincTBa. CraTudeckue
ornepatnMBHbIe  3anMOMUHaKLWMe  yCTpoucTBa.  [AuHamumueckue  onepaTviBHble
3anoMUHaloWmMe YCTPOWCTBA. JHEProHe3aBMCMMble ONepaTUBHbIE 3anomMuHarolWwme
ycTpolicTBa. MOCTOAHHbIE 3aMNOMUHaloLLNe YCTPONCTBa. PA3LW-NaMATb:

Paspen lll. Teopus 3neKTpUYECKOA CBA3KU

Tema 1. CncTtemMbl 2NeKTPOCBA3N.

MNoHATMe wHopmaumn. KonnuyecTBeHHaa Mepa UWHGoOpMaLUKU. SDHTPONUS
NCTOYHMKA WHPOpMaLn. OCHOBHbIE CBOWCTBA 3HTPOMUWU. DHTPOMNUA HenpepbiBHOIO
NUCTOYHUKa VHPopmauuu. NHPOPMaLMOHHAA eMKOCTb CUrHanoB. CUCTeMbl, KaHasbl n
NNHUK €BA3W. NoMexn N NcKaxeHUs AMHWA B3N, OCHOBHbIE XapakTepucTnKn CUCTeM
CBA3N.

Tema 2. MaTemaTnyeckme MOAENN COOOULEHWIA, CUTHANOB, NMOMEX N KaHaNoB
CBA3W.

JIHelHble 1 HennHelHble MoAeNn KaHaNoB CBA3W. Npeobpa3oBaHne CUTHANOB B
KaHanax cBasu. Mogenn HemnpepbiBHbIX, AWUCKPETHLIX W AWCKPETHO-HenpepblBHbIX
KaHanoBs cBaA3u. [MpuHUMMbL AncKkpetTusaunn. BocnpoussegeHne curHana. PagHoMmepHas
aAnckperusauma.  Cnektp  AWNCKPETHOTO  curHana.  WHTeprnonauuoHHbIA  psaj
KoTenbHuKoBa-lLieHHOHa. AuckpeTnsauns ¢ ycpegHeHnem. Jnckpetyusauma CnekTpos.
NHPopMaLMOHHasa TOXAECTBEHHOCTb AMHAMUYECKONM 1 CnekTpanbHOW GopMbl CUrHana.
Aunckpetusauma yceyeHHbIX CUrHanos. COOTHOLLEHWE = CMEeKTPOB OAWHOYHOIO W
neproanyeckoro CMrHanoB. uckpeTusaumsa no KPpUTepU HanboNbLEro OTKAOHEHUS.
AdanTnBHaa auckpetusauns. KBaHTOBaHVE CUrHanos. fleunManua v MHTepnoiaums
AAHHBIX.

Tema 3. Mogynsauusa 1 4eTeKTUPOBaHNe CUrHaNOoB.

AHanoroBas MOAYNALMSA. AMNANTYAHaN W yrnosas MOAYNALMS.
lloMexoycTonunmBoCTb  aMnANTYAHOW W yrnoBo  moaynsiumn,  OAHOTOHaNbHas
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MOAYNAUMS. JHeprus  OAHOTOHANbHOro  CUrHana  aMmnanTygHoOu  MoAynaunn.
MHOrOTOHaNbHLI MOAYNNPYIOWNIA curHan. [leMoaynsuns CUrHanos amrnanuTyAHOU
MOAYNAUMWN. banaHcHas amnautygHas mogynauua. OAHOMOoNOCHas aMnanTyaHas
mMoaynauua. MonspHas modynaums.  ®asosan MoAynauna. YactoTHaa Moaynsauums.
OAHOTOHanbHasa yrnopas MoaynAuus. CnekTpbl CUCHANOB C YrNOBOA MOAYNAUWeEn.
CUrHanbl C MHOFOTOHANbHOM YFAOBOW Moaynsiunen. JeMoaynaumsa CUrHanos yriaosnin
mMoaynsuvn, KeagpaTypHaa mogynauusa. Jemoaynaums  KBajapaTypHOro curHana.
AnckpeTHas (undposas) moaynauna. MogynmpoBaHue AUCKPETHBIMU COOBLLEeHUSMN.
Mogynaums v geTekTpoBaHWe Npr UMMybCHOM NepeHOoCUUKe.

Tema 4. KognpoBaHue NCTOYHNKOB W KaHanoB CBA3N.

Teopema KoTenbHukoBa. Teopema LlleHoHa. lNomexoycToiumBoe (KaHalbHOE)
KoanposaHwe. CBepTouHble (pelweTyaTble) KoAsl. Criocobbl LndpoBOro KOANPOBaHUA
JaHHbIX. Jlornyeckoe koaMpoBaHue. MeToabl CUHXpOHU3aLMK. MeToael 0OHapyXXeHns
nckaxeHnin nHbopmaumn, VIMNynbCcHO - KOAOBasf nepefaya AaHHbIX. VMiynbcHO-
MOAYNIMPOBaHHbIE  CUTHanbl.  AMIINTYAHO-UMNYAbCHAaa  Moaynaumsa.  WupoTtHo-
NMMyNbCHass Modynauns. BpemeHHas vMNyabCcHaa Moaynsuus. KoAoBO-UMMYNbCHAaNA
Moaynauusa.  Moaynsuma  CUMBOABHBLIX U KOAOBbLIX  A3HHbLIX.  AMMIUTYAHO-
MaHUMYMPOBaHHbIE CUTHANLI. YrNoBas MaHUMynauusa. BHyTpUnMnynscHas 4acToTHas
Moaynaums, CUrHanbl JNHEWHOW 4YacToTHOW Mogynsuun. CnekTp npaMoyroibHOro
CUrHana NMHeRHOM YacTOTHOW MOZAYNALMN.

Tema 5. MHorokaHanbHasi 31eKTpPOCBA3b.

HacToTHOe, BpeMeHHoe 1 $a3oBoe pasjeneHue c1rHanos. PassgeneHue cMrHanos
no ¢opme. KogoBoe pasgeneHve curHanoB. KommyTaums U mMaplupyTusaums 8 ceTsx
€BA3M, NponyckHaa CNOCOBHOCTL ceTel MHOroKaHalbHOM 3AeKTPOCBA3N.

Pasgen IV. Hanpaenswowme cucTeMbl 31eKTPUYECKOW CBA3W.

TeMa 1. 2n1ieKTpOMarH1THbLIE MoJs U BOJIHGI,

JNeKTPOMarHUTHoe none Kak ocobbll BUA MaTepuu, dNekTpuyveckuii 3apsg u
3N1EKTPUYECKNA  TOK. DNEKTPUYECKOE W MArHWTHOe Mons Kak ABa MposBAEHUS
3N1EKTPOMAarHMTHOro nons. OCHOBHbIE XapaKTepUCTUKN 3NEKTPOMArHUTHOro nons. Buibl
cpea n UX Knaccnpukauns rno xapakrepy B3anMoAeiCcTBUA C SNEKTPOMarHUTHbLIM MOJeM.
MaTepuanbHble ypaBHeHUs. 3akoH NOAHOro Toka. epsoe ypasHeHWe Makceenna B
NHTerpanbHOW 1 guddeperuynancHoli dopmax. ToKM MPOBOANMOCTA N CMELLEHWUS.
3aKOH 3/1eKTPOMarHUTHOW MHAYKLMWN. BTopoe ypaBHeHMe MakcBenia B UHTErpansHom v
AvdodepeHumnansHot ¢dopmax. Teopema [laycca ANA INEKTPOCTAaTUYECKOro MoAas W
noctynat MakcBenna. TpeTbe ypaBHeHUMe MakcsBenna B UHTerpanbHoOW W



anoddepeHumansHoOn dopmax. YeTBepToe ypaBHeHVe MakcBensna B WHTErpasbHoOn 1
avddepeHUnansHON dopmax. 3aKOH COXPAaHEHUA INEKTPUNURCKOro 3apaja U ypasHeHne
HenpPepbIBHOCTU AWHWIA 3N1eKTpUYeckoro Toka. 3akoH Oma B AnddepeHuumanbHOW
dopme. CTeneHb B3aNMHOM 0OYCNOBAEHHOCTN 3EKTPUYECKOr0 U MarHWUTHOTO Monew.
FpaHWYHbIE  YCNOBMA  Ha  MOBEPXHOCTW  pasgena cpej C  PasInyHbIMK
Makpockonmyeckumm napametpaMu. OBEPXHOCTHbIE 3apsdbl U TOKW. [paHWuHble
YCNOBWS Ha MOBEPXHOCTW WAEaNbHOro MNPoBOAHUKA. KOMMNAeKCHas AM3nekTpudeckas
NPOHNLAEMOCTb cpeapl. AvanekTpudeckne norepw. BanaHc 3Heprmn
3N1eKTPOMarHUTHoro nons. Teopema YMoBa-MoOWHTUHra. NAOTHOCTL MOTOKa 3Heprnu
nons. banaHc akTUBHOM N PeakTUBHOW MOLLHOCTEN, BONHbI B AN3NEKTPUYHECKUX CpeaX.
BonHbI B NpoBoAALWNX cpegax. [nybuHa NPpOHUKHOBEHWS NONSA B MaTepuan.

Tema 2. PagmnokaHasnbl 1 pagnoanHnu.

OCHOBHbIe 3N1eKTpUYeckme napameTpbl NepefaroliMx U MNPUEMHbIX aHTeHH.
CuMMeTpUYHbIe BUEpPaTOpbl. AHTEHHble pelleTkW. [IpAMOYronbHble W Kpyrible
pacTpoBble aHTEHHb! Y U3MTyYaroLe NOBEPXHOCTU. AKTUBHbIE BUOPaTOPHbIE aHTEHHHbI.
LLleneBble pe3OHaHCHble aHTeHHbl. CMHbasHble BUBPATOPHbIE aHTEHHble peLleTKn.
AHTEHHbl B TMEe4YaTHOM WCNOAHEeHWW. MHoroulenesble BOJIHOBOAHbLIE  aHTEHHbI.
AvpeKkTopHble aHTeHHbl. Jloronepuoguyeckne BUBPATOPHble aHTEHHbL. AHTEHHbI
BpaLLaoLLencs nonspmsaunum, AHTEHHbI MOBEPXHOCTHBLIX BOMH. ANepTypHble aHTeHHbI.
OC06eHHOCTU aHTeHH ANs TeneBUAeHMWs, pajuopesieHbiX JUHVA 1 KOCMUYECKOn
pPagnocBa3n.  3NeKTPOMarHUTHaa  COBMECTUMOCTb  aHTeHH.  PacnpocTpaHeHue
pagnoBonH B CBOBOAHOM NPOCTPaHCTBE. PacnpocTpaHeHwe 3eMHOW  BOJHbI.
dnekTpuyeckne rnapameTpel 3eMHoW aTtmocdepbl. PacnpocTtpaHeHue pajvoBONH B
3eMHoI aTMochepe. 3aMunpanus curHana. ickaxeHusa curHana. fNomexu pagnonpuemy.
PacnpocTpaHeHue  yAbTPakopOTKMX  BOAH  Ha  HAa3eMHbIX  PagvOANHUSAX.
PacnpocTpaHeHvie  yNbTPaKOPOTKMX  BOMIH  Ha  KOCMWUYECKUX  PajUONNHUAX.
PacnpocTpaHeHne KOPOTKMX BOAH. PacnpocTpaHeHwe CpeiHUX W AAWHHBIX BOJH.
OcobeHHOCTY pacnpoCcTpaHeHWst BOAH ONTUYECKOro Anana3oHa.

TeMa 3. MMpoBoAHble HanpasAsKOLWMe CUCTEMbI /TEKTPOCBA3N.

MpyHUMMbL PaboTbl MPOBOAHbLIX HaNPABASIOWNX CUCTEM. 3aKpbiTble N OTKPbITbIE
NVHUY nepegayn. Knaccudukauus HanpasasiemblX BOAH. [MpoAO/AbHbIE MofnepeyHble
BOMHbI M rubpuaHble BOAHLIL. [lapameTpbl HanpasaseMbix BOAH. [lonepeyHsbil
Ko3pPuUMeHT pacnpocTpaHeHus. Kputuyeckas AnMHA BOAHbI U KpUTUYECKas vactoTa.
BonHa ocHoBHOro Tuna. Ycnosue O4HOBOMIHOBOrO pexuma. NapaMeTpbl NnonepeuHblx
3N1eKTPOMAarHUTHLIX BOAH B AMHUAX nepegadvu. TlonepedHblii  ko3dduUMeHT
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pacnpocTtpaHeHus. ®asosas W rpynnoBas CKOpocTW. [lapameTpbl 3/1eKTpUYeckix
3N1eKTPOMArHUTHbIX BOAH B JWHMAX nepejadyn. [lonepeyHblid  KO3QPULMEHT
pacnpocTpaHeHusi, ®as3oBas W rpynnosBasi CKOpOCTU. [lapamMeTpbl  MarHUTHbIX
3NIEKTPOMarHUTHbIX BOAH B AWHUAX Nepefauun. [lonepeuHbii  Ko3ppUuUmeHT
pacnpocTpaHeHus. ®asoBas u rpynnosas CKOpocTU. [MpAMOYro/ibHbIA BONHOBOA.
KoHcTpykuma. CTpyKTypa noss U napamMeTpbl OCHOBHOW BOJIHbI MPAMOYrOAbHOMO
BOnHOBOAA. Kpyrneldi BonHOBOA. KOHCTpyKUMA. CTpyKTypa nons W napameTtpbl
OCHOBHOW BOMHbI KPYrnoro BOAHOBOAA. [paHW4HbIe YCN0BUA Ha MOBEPXHOCTY,
OrpaHMYMBAaOLLIEA HaNPaBASAOLLY cUucTeMy. 3aTyxaHue Hanpasasemblx BosiH. MNoTepu
B 3aMNO/IHEHUW W B  METa/MYeckmx CcTeHkax. KoMnaekcHbI  KO3pPuUmeHT
pacnpocTpaHeHus. KoadppuumeHT 3aTyXaHuA 1 r1ybrHa NPOHUKHOBEHWA NOAA B CTEHKK
BONHOBOAA. CTpyKTypa nona v napameTpbl HanpasfifeMblX BOMH B KOaKCUa/lbHOM
BONHOBOAe. BonHoBOe conpoTuBneHne, KOHCTPYKTMBHbIE 0COBE@HHOCTU KOaKCManbHbIX
BONHOBOAOB. CUMMETPUYHbIE  IMHWUW  CBA3W.  DNEeKTpuYeckme  npoueccsl B
CUMMETPUYHBLIX ANHUAX CBA3N. KOHCTPYKTUBHbLIE OCOBEHHOCTU CUMMETPUYHBIX NNHIIA
CBA3W.

Tema 4. OnTryeckme HanpaenaoLWe CUCTEMbI CBA3N.

Tunsl ONTUYECKNX BOIOKOH. PacnpocTpaHeHne pasanyHbIX Moj No ONTOBOIOKHY.
MUKPOU3rNbel 11 Makpousrnbbl. KOHCTpYKUMA Kabens. XapakTepucTuku OMTAYECKOoro
BONOKHA, BONOKHO € BbIPOBHEHHLIM WUAU C NPOPUIBLHBLIM MokasaTesneM. BOMOKHO ¢
BbIPOBHEHHLIM  UAM  C  NPOdUABHBLIM  MoKasateneMm npenoMaeHns  060M04KN.
OnTuyecknin passeTBUTeNb (CHAUTTEp — KOMmbaiHep). ONTUYECKUA aTTeHKaTop.
BONOKOHHO-OMTUYECKMIA dbunbTp. BONOKOHHO-OMNTUYECKUA  K30NATOP. BOMOKOHHO-
ONTNYECKNIA TepMUHATOP. BONOKOHHO-ONTUYECKWUI nepeknovaTens (KOMMYTaTop).
MaccMBHLIA  KOMMEHCATop (XpOoMaTu4eckon) Awvcnepcun. BONOKOHHO-ONTUYECKUNA
coegnHuTenb  (onTu4veckmin  pasbeM). CpawmBaHuWe  OMTUYECKUX  BOJSIOKOH.
CeeTomsnydarouwime aguogbl. JlasepHble anogbl.  PIN-doTogmoabl.  OnTuyeckue
MpueMHUKN.

Pazgen V. TeneKoMMyHUKaLUMNOHHbIE CUCTEMbI U CceTU

Tema 1. Teopusa Tenetpaduka.

MoToku BbI30BOB. OCHOBHbIE CBOWCTBA W XapakTepUCTUKW MOTOKOB BbI3OBOB.
MpocTeAWViA MOTOK BbI3OBOB W €ro CBOWCTBa. MaTemaTu4yeckoe OxugaHue un
AVCriepcya NPoCTerLWero NoToka BbI30BOB. 3aKOH pacnpejeneHmns NpoMeXyTKOB MexXay
BbI30BaMM NPOCTEALLEro noToka. AnntenbHOCTb 06CnyXMBaHMS, TTOTOK 0CBOBOXAEHWA.
TenedpoHHasa Harpyska. OCHOBHble napameTpbl TefedOoHHOR Harpysku. KoHUeHTpauus
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TenedpoHHOW  Harpyskun. Crnocobbl  pacnpegeneHvs  TeneQoHHOW  Harpysku.
O6cnyxmBaHne npocTellero MnOTOKa Bbi30BOB (nepsas ¢opMyna 3IpnaHra).
AndpdepeHumansbHble ypaBHeHUs JpnadHra. PacnpegeneHwe 3pnadra. [lloTepu B
MNOMIHOAOCTYMHOM MyuykKe npu  O6CAYXMBAHWM MNPOCTENLIEero MnoToka Bbl3OBOB.
PekyppeHTHast ¢opmyna DpnaHra. CpeaHAas MPOMNyckHas CrocobHOCTb  ANHWIA
NOMHOZOCTYNHOro nyuka. Ob6cayxnsaHne MNONHOAOCTYNHOrO nyyka noTtoka oT
OrpaHMYeHHOro uyucna WCTOUYHUKOB Harpysku (popmyna 3SHrcera). ObcayxmsaHue
npocTeiiwero noToka BbI3OBOB MOAHOAOCTYMHLIM MYyUYKOM C  OXWAAHMEM npu
nokasaTesnbHOM pacnpegeneHn AINTenbHOCT 3aHATUA. CUCTEMBI C OXUAAHWEM MPU
NOCTOAHHOW  AAUTENBbHOCTU  06CNYXUMBaHUA. Pacyér nponyckHOW  CNOoCOBHOCTY
ynpaBAaoLWMX YCTPOUCTB. KOMBUHMpPOBaHHAsA crcTeMa 06CnyXuBaHus. Pacyér cncrem
C NOBTOPHbIMKX Bbl30BaMW., ®opMyna dpnaHra Ans UeanbHOro HernoaHOAOCTYNHOro
BK/IIOYEHUS C NOTEPSAMU CXeMbl (TpeTbA GopMyna IpnaHra).

Tema 2. CurHanb! U INHNN CBA3N.

TenekoMMyHNKaUVOHHbIE CUTHaNbl U UX XapakTepUCTUKWU. YPOBHU nepegadu.
Pabouee 3aTyxaHuwe (ycuneHume) NVHUK cBA3W. OCTaTOYHOE 3aTyxaHwe NNHWUU CBA3W.
AMMNNTYAHAA, YacToTHas n $a3oBas XapakTepUCTUKN NUHUKU CBA3W. KoapouumeHT
He/IMHEeRHBIX WCKaXeHWRA. 3aWulWeHHOCTb OT MoMmex. [IByXCTOpOHHUe KaHasbl ¢
pasjgeneHneM nNo BpeMeHu, 4vactote U ¢opme. LdpoBoe KoampoBaHue. TakToBas
CUHXPOHU3aLUMS.

Tema 3. Lindposble cnctemsl nepesadn.

AHanoro-umudposoe un  uuppo-aHanorosoe npeobpasosaHue. BpemeHHoe
rpyrinoo6bpasoBaHue. Linknosas CMHXPOHM3aLUns. JIMHENHbIe TPaKTbl LNGPOBLIX CACTEM
nepegaun. lNMpeobpasoBaHne UUPPOBLIX KOAOB. PereHepauuvs UMGPOBbLIX CUIHANOB.
KauectBo UndpoBO nepesaudnt CUrHanos. 1e3V0XOpHAsA U CUHXPOHHAA UUPpPOoBbIe
nepapxmn. MeToabl aCUHXPOHHOW nepegaudu.

Tema 4. TpaHCNOpPTHbIe ceTu.

EavHasa ceTb cBA3n Poccuiickoin ®egepaumn. MepBrUHbIE 1 BTOPUUHbLIE CETW.
Turosble KaHajbl NepPBUYHON CeTU CBA3U. LLIMPOKOMONOCHbIE KaHanbl 1 VX OCHOBHbIE
Xapaktepuctnkn. OCHOBHOW UWNGPPOBOMA KaHan U TUMNOBble LdPOBbie TPAKTbL.
MNMoka3zatenn 3pdekTMBHOCTM ceTeil cBA3W. CepBUC OTKPBLITBIX CUCTEM. ITanoHHas
MOAeNb B3anMOAENCTBUA OTKPLITbIX cucTem (OSI/ISO). CeTn ¢ KOMMyTaLMen KaHanos,
coobleHUin 1 nakeTos. Tononorun ceTer cBaA3W. KpaTkas XapaKTepucTMka OCHOBHbIX
3/1eMEHTOB TeNeKOMMYHWKaUNOHHBIX ceTed. Knaccudukauma ceTeBbiX MNPOTOKONOB.
TpaHCNopTHbIE CETU U CeTU AOCTYNa. APXUTEKTYPa TPAHCNOPTHLIX ceTer. TexHonornm
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NOCTPOEHUS TPaHCMNOPTHLIX ceTeid - PDH, SDH, DWDM, Ethernet, ATM, MPLS.
MynbTUCEPBUCHbLIE CETU. YNpaBneHNe U CUHXPOHM3aLKMA B TPAHCNOPTHLIX CeTAX.

Tema 5. TenedoHHbIe ceTu.

MecTHble, 30HOBbIE, MEXAYropAHble U MeXAyHapoAHble TenedoHHble CceTu.
TexHonornn nepejayun wnHPopmayun. TexXHONOTMN CUHXPOHU3aLWU. TexHONoruu
KOMMYTaLMW KaHanos. CUCTeMbl CUTHaAM3aunn B TenedoHHbIX ceTax. Cinctema U nnaH
Hymepauumn., Cpeactsa nNoajepXku ycayr. Kayectso o6CIyXuBaHUA B TenepOHHbIX
ceTax.

Tema 6. CeT AOKYMEHTa/IbHON 3N1eKTPOCBA3N.

TenerpagpHas cBs3b. PakCcUMUIbHaAA CBA3b. BuaeoTekcT. fonocosBas nourta. Crek
npotokonos TCP/IP. Agpecauma w1 Maplipytusauma B |P ceTax. JloKanbHble W
rnobanbHble KOMMNbIOTEpPHble ceTu. CTPYKTYpU3auMA KOMNbIOTEpHbIX ceTell. CeTeBoe
obopysoBaHue - xabbl, KOMMYTaTOPbl, MapLlUpyTU3aTopbl, WAO3bl. CTPYKTypa CeTw
WHTepHerT.

Tema 7. iHpopmaLMoHHas 6e3onacHoCTb.

MeToabl, CpeacTBa N CUCTEMbl obecneyeHns NHGOPMALIMOHHOW 6e30rMacHoCTU
NHPOPMALMNOHHO-TENEKOMMYHNKALIMOHHbIX ceTei n cncTem, ynpasneHuve
NHOOPMALMOHHOM 6€30MacHOCTbI0 MHPOPMALIMOHHO-TENEKOMMYHUKALNOHHbIX CeTeR 1
crcTem. Mogenn yrpos WHOOPMAUMOHHOW 6He3onacHocTW. AnnapaTHble W
nporpaMmMHble CpeAcTBa 3almTbl MHGOPMALMOHHO-TENEKOMMYHUKALUMOHHBIX CeTeid U
cncrem.

Pasgen VI. Pagnoceasb

Tema 1. leHepaToOpHbIe YCTPOWCTBA.

CxemMbl reHepaTopoB C BHEWHNM BO36yxaeHMeM. CTaTu4ecke xapakTepucrTukn
reHepaTopHbIX flaMn W TPaH3WCTOPOB. [UHaMUYecKme xapakTepUCTUKU BbIXOAHOTO
TOKa8 B reHeparopax C BHEWHUM BO3byXaeHWeM. TapMOHUYECKUA aHann3 aHoAHOro
Toka. KoapduumeHTol bepra. lapameTpbl rpaHUYHOro pexunmMa. CeTouHble Lenu famn B
reHepatopax € BHelWHUM BO36yXJeHMeM. JIaMMoBbIA reHepaTop ¢ BHELWHUM
BO3bYXAeHMeM NOo cxeme ¢ obuwein ceTkol. PaboTa reHepaTopoB C BHELHUM
BO3byx/aeHWeM B repeHanpsxXeHHoOM pexunme. NeHepaTopbl C BHELWHUM BO36YXAeHVeM
Ha BUNONAPHBLIX TPAH3UCTOPAX B FPAHVUYHOM W HEAOHANPsKEHHOM pexumax. PaboTta
reHepaTopoB C BHELWHWM BO36YXAeHMEeM Ha MoAeBblX TPAH3UCTOPAxX B FPaHMYHOM
HejoHanpsAXeHHOM pexumax. FeHepaTop € BHELLHUM BO36YXAeHVEM C TPaH3MCTopaMum
B KIOYEBOM pexume. YMHOXWUTENM HacToThl. Lenn nutaHus reHepaTopos.
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Pe3oHaHCHble  KonebaTenbHble Lenwu reHepaTOpPOB. LupoxogmanasoHHsle
KonebaTenbHble Lenu reHepaTtopoBs. BeixoaHble konebaTenbHble CUCTEMbI,

Tema 2. PagnonepegatoLyme yCTponcTBa.

TpaH3NCTOPHbIE aBToreHepaTopbl. ABTOreHepatopbl € KBapueM. CuHTe3aTopbl
YacToTbl. AMMINTYAHas Moaynaumns. CxeMbl Kackagos pajno 1 3ByKOBOWM 4acToTbl Npw
aHOAHOW aMMAUTYAHOW MOAYNALUUN. AMMOANTYAHAs  MOAYNAUMA  TPaH3UCTOPHbLIX
reHepatopoB. lMepejaTuvky € amnaAUTYAHON MaHunynaunen. CTPYKTYpHble CXeMbl
YCTPOIWCTB OAHOMONOCHOW MOoAyNnAaunn. [MpUHUKUNBI NOCTPOEHUS MHOrOKaHalbHbIX
nepeaaTyMKkoB C  OAHOMONOCHOW  mogynsauved. [pynnoBo curHan U ero
Xapaktepuctuky. MonyyeHne YM un OM konebaHnin. OCOBEHHOCTU MOCTPOEHNS
nepeaTunkoB C Yri0BoW Mogynsumei. MepeaaTyukn AUCKPETHLIX CUTHAN0B C YrI0BOW
mMogynaumen. OCO6eHHOCTU TeneBU3MOHHOro curHana. CTpPyKTypHble cxemsl TB
pagnonepejalowmx  cTaHUui. CTPYKTYpHblE  CXeMbl TPAKTOB  TeNeBU3UOHHbIX
nepeaatyunkos un3obpaxeHus. CoBMecTHaa paboTa nepegaTyvkos  CUrHasoB
n306paxeHns W 3BYKOBOro conposBoxXaeHus. CTpyKTypHble CXembl nepeaaTynkoB
PaAVopenenHon N KOCMWNYeCcKOoW CBA3W. YacToTHble MogynaTopsl. Npeobpasosatens
4acToTbl. TPaKT ycuneHus moliHocTu. Mepegatunkn PPST € UMNYAbCHOW MoAynsauuen.
KonnuecTBeHHble XapakTepucTUK1 HagexXHoCTn pagnonepeaaTtyumnkos.

Tema 3. PaguonpunemHsle yCcTponicTsa.

CTpyKTypa W NPUHUMN AelCTBUSA PaguorpueMHbIX YCTPOUCTB. BXogHble Lenu
pPagnonpueMHMKoB. Ycuautenu paguocurHanos. [lpeobpasoBatenn 4acToTbl W
napamerpuueckue ycunutenn. JetekTopbl paaniocurHanoB. [eTepoAWHHbLIA TPakKT,
perynMpoBkM W WHAWKaUWS B pPagvonNpPUeMHbIX YCTPOWCTBax. PagnonpuemHboie
YCTPOMCTBA € UMPpoBOA 0O6paboTKOW CUrHaNoB. DJIEKTPOMArHWTHbIE MOMexu B
pPagnonpueMHbIX YCTPOMCTBaxX. Pa3HeceHHbIn npueM. MNpreMHble YCTPOMCTBA Ha3eMHbIX
paguopeneriHbix cucteM. [lpremMHble YCTPOMCTBA CUCTEM  CMYTHUKOBOW CBA3W W
BewaHna. [podeccmoHanbHble  pagvionpueMHbie  YCTPOMCTBA  AeKaMeTpoBOro
AManasoHa. MprueMHnKY 3BYKOBOro BelaHua. NpUeMHUKN TeneBU3MOHHOIO BeLLaHns.
MpnemMHUKN cUCTeM NepcoHanbLHOro pajnoBbLI3oBa.

Tema 4. KocMnyeckasa n HaseMHasa pagnocBasb.

JlekaMeTpoBble HaseMHble CUCTeMbl CBA3W. PaguopeneliHbie AVHUW NPSMOW
BUAUMOCTW. CuUCTEeMbl CMYyTHUKOBOW (CBSA3W W TeneBugeHus. CoctaB 3eMHbIX W
_Kocmuueckux CTaHLMWA. OpbuTsl NCKYCCTBEHHbIX CNYTHWKOB 3emMnn.
MHoroctraHUMoHHbIA aocTyn. d¢dekT Jonnepa. 3anasabiBaHue CUMBOMOB. MeTo/bl
nepesayn CUrHanoOB B CUCTEMAX CNYTHUKOBOW CBA3N.
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Tema 5. MobunbHas paanoCBaA3b.

MPUHUMNBLI  NMOCTPOEHWA  COTOBbIX  CUCTEM  MOBWUAbHOW  PajvoCBA3N.
MHOroCTaHUMOHHbLIA AOCTyNn B CUCTEMAx MOBUNbHOM pagwnocsssn. O6cnyxusaHne
BbI30OBOB B CUCTEMax MOBUIBHOW pajnoCcBA3SK. XapakTepuUcTUKW pajuvokaHana B
COTOBbLIX CUCTEMax MOBGWUNbHOW paguoceasv. lNepegava peyeBoir MHPoOpMaLUU B
LMPPOBbLIX CUCTEMAX MOBUABLHOW paaMoCBA3n. JIoKkaan3aums noABMXHbIX abOHEHTOB B
ceTaX MOBUNbHOIN paanocesasu. Mo3MUNOHUPOBaHWE abOHEHTCKUX CTaHLMA B CETAX
MOBUNLHOM  paguocBAsn. TpaHKMHIoOBble  CUCTEMbl  MOOBWABHOW  pPajMOCBA3N.
TeppuTopuanbHble COTOBbIE CUCTEMbl MOBWABHON PaANOCBA3N OOLLIEro Mo/ib30BaHMS.
CucTeMbl  LUMPOKOMONOCHOTO 6ecrnpoBOAHOro AocTyna. YacToTHO-TeppuTopuanbHoe
NfaHMPOBaHMeE COTOBbIX CeTelt MOBUNLHON pajnUOCBA3N. Uudpposble COTOBblE
cucTeMbl ¢Basu ctaHaapTta GSM. CoToBble cucTeMbl CBA3W cTaHgapTta 1S-95 (CDMA).
Cuctem BecripoBogHo ¢Bs3m, craHaapT DECT.

Pazgen VIl. ONTOBONOKOHHAaA CBA3b

Tema 1, PU3nMYECKUA YPOBEHb BOJIOKOHHO-ONTUYECKKX CUCTEM CBA3N.

Moaenb BOMAOKOHHO-ONTUYECKOW CUCTeMbl rnepegaun. PereHepaTtopbl B CeTAX
BONIOKOHHO-ONTUYECKOW CBA3W. BONOKOHHO-ONTUYecKne ycunutenun. PomMaHoBCKMe
YCUNUTENN.

Tema 2. KaHanbHbI YpOBEHb BONOKOHHO-ONTUYECKNX CUCTEM CBA3N.

MynbTuniekCcMpoBaHue C pasjefieHveM no  AanHe BOJIHbl,  CUHXPOHHbIE
onTuyeckre cetn. CUHXPOHHasA undpoBas nepapxus. brogxxeT BONOKOHHO-ONTUYECKIX
cncTem cBasKn. JoCTynHOCTbL U 6@30TKa3HOCTb CUCTEM BONOKOHHO-OMTUYECKOW CBA3W.
ontuyeckas KomMmyTauusi. OBepneliHble ceTU. T[lONHOCTBL ONTUYeckue Kpocc-
KOMMYyTaTopbl. [TONCK HEUCNPaBHOCTEN B ONTUYECKMX CeTAX.

l1l. MEPEMEHb BOMNPOCOB A/11 MPOXOXXAEHWA BCTYMNMMNTENIbHOIO NCNbITAHUA

1. [aiiTe onpegeneHue MNOHATUAM abCOMIOTHAA MOFPEeWHOCTb, MOrpeLHoOCTb
npubopa, OTHOCUTEIbHAs NOrpPeLwHOCTb, NPUBEAEHHANA NOrpPeLLHOCTb.

2. YTto ABnseTcss 06bEKTOM CTaHAapTU3aLnA?

3. Kak onpegenseTcs AelcTByOLW e 3Ha4YeH e CMHYCOMAaIbHOro ToKa?

4, Kak npoTekaeTt nepexoAHON npouecc B KOMMYTaLMOHHOW Lenw, cojepxatien
€MKOCTb 1 CONpoTUBAEHME?

5. Onpegenute nNOHATME KOMMNAEKCHOTO COMPOTUBAEHUA Ha ONpeAeneHHOM
yacrorTe.
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6. Yem onpegenserca pagvyc nepsoil 30Hbl PpeHens U Kak OH BAUSET Ha
pajvoKaHanbl?

7. Yem 06BACHAKTCS NOTEPU B CBOBOAHOM MpPOCTPaHCTBE?

8. UeMy paBeH NPOCTPAHCTBEHHbIA CABUM ANA ABYX BO/H, NMPUXOAALLNX B TOUKY
npueMa c onpejeneHHon pasHoCTbo XoAa?

9. Mpw Kaknx ycnoBUAX Cpejbl CHUTAIOT ANINEKTPUYUECKUMU?

10. Kak onpegenstotca ¢pa3oBas 1 rpynrosasi CKOpoCTb 414 BONHbI B BONHOBOAE?

11. YeMy paBHa CKOPOCTb BOJIHbl B WAEANbHOM AW3NEKTPUKE C 3aJaHHbIMU
MArHUTHOWM U AU3NEKTPUYECKON NPOHULLGEMOCTAMK?

12. HapucyiTe cxeMy BKIOYEHUS BUNONAPHOro TpaH3ncTopa ¢ obLLein 6a3on.

13. Yto npeacTaBnsier coboii aMNANTYAHAA XapakTepucTuka yemnurens?

14. Onpegenvte, 4To nNpegcTasaseT cobol gunarpamma paboTbl yCUNUTEABHOMO
YCTPOMCTBA B pexumMe Knacca A.

15. YkaxunTte ycnoBHo-rpaduueckoe ob6o3HaueHne 6UNonsspHoro TpaHsucTopa p-
n-p TMnNa.

16. HapucyinTe cxemMy BKIOYEHWS MONEBOro TPAH3NCTOPa C O6LLNM NCTOKOM,

17. AnA Kakoli cxeMbl BKAKUEHUS BUMMNONAPHOrO TpaH3mMcropa Ko3QPUUUEHT
nepeAayy rno HanpsXkeHWo MeHblle enHNLbI?

18. [nA Kakoro Tuna NOAEBOro TpaH3UCTOpa COMPOTUBAEHWE KaHana pPaBHO
HECKOHEUYHOCTU NPU HYNEeBOM HaNpPAXeEHWN 3aTBOP-NCTOK?

19. Ha3oBUTE OCHOBHbIE NapamMeTpbl BXOAHOW Leny pajuonpueMHmka.

20. YTo npeacrasnnaet cobon feTeKTopHas XapakrepucTnka?

21, Kakol curHan BeigensieTcs Ha Bbixoge ¢uabTpa npeobpasoBaTens 4actoThl?

22, Kakas 13 npeanoXeHHbIX HUXe CXeM Pe30HaHCHOro yCUamTens HapucoBaHa
6e3 ownbku.

23. HasoBuTe OCHOBHYyH ¢yHKUMIO (a3oBoro Aetektopa B cucteme PAMY
cynepreTepoAvHHOro NpuemMHuka.

24. YemMy paBHO 3HaudeHwe koaddunymneHTa bepra?

25. YeMy paBeH yron, npuv KOTOPOM 2 TapMOHUWKa pasfnoxeHus B psas dypbe
KOCMHYCONAANBbHOro MMNyNbCa Toka NPUHMMAaET MakCMManbHOe 3HauveHne?

26. BO CKONIBKO pa3 YMeHbLUUTCA BbIXOA4Hasa MOWHOCTb KBaJpaTypHOro Mocta npu
BbIX04e 13 CTPos 04HOoro 13 BB 0AnHaKoBOWN MOWHOCTI?

27. Kak n3MeHseT conpoTmusieHne M-obpasHasn Lenb COrnacoBaHms?
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28. Kakoe pelueHve NPUMEHSIOT ANs MOBbllUeHUA Ko3¢duLmeHTa MOLIHOCTY B
HeynpasaseMOM OAHOTaKTHOM OAHO(pa3HOM OAHOMOYNePUOAHOM BbINPAMUTENE NMPU
WHAYKTUBHOM XapakTepe Harpysku.

29. YKaxmTe O0COB6EHHOCTW, npucylme HeynpaBaseMoMy OJAHOTakTHOMY
TpexpasHoOMy OAHONOAYNEPUOAHOMY BbINPAMUTEN C  HENTpanbHbIM  BbIBOAOM,
pa6oTaloLeMy Ha Harpysky eMKOCTHOrO Xapakrepa.

30. [inqa vero ucnonb3yetcss ARP-MpoTOKOA B KOMMNbKOTEPHbIX CeTAX?

31. YKaxuTe nNpuumnHbL, No KOTOPbIM BO3HWKaeT HE0bX0AMMOCTb MCNO/b30BaHVA

TexHonorum NAT.
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