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Llenb OCBOCHHW JUCLUHITIIMHBIL: [MoarotoBka B 00JIACTH 3HAHUSA TECOPETHUECCKHUX OCHOB, MPHUHLHIMOB

1. HEJIM OCBOEHMUS JMCUUIIJIMHbI

MOCTPOEHUsE TPAKTOB NpUeMa M aHanoro-uMpposoil 0OpabOTKH CHIrHANOB PagHONPHEMHBIX
YCTPOMCTB Pa3IMyHOrO Ha3HAUCHHMS.

3anaun: QopMHUPOBaHHE MPAKTUUECKUX HABBLIKOB [POEKTHPOBAHMS TPAKTOB NpUeMa M aHaloro-
nuposoi 00paboTKK CUrHATIOB, paOOTHI C aNNapatypoil A1 KOHTPOJIs H H3MEPEHUS NapaMeTpoB

panUoONpPHEMHBIX YCTPOHCTB

2. MECTO AUCHUIIMHBI B CTPYKTYPE OIIOII BO

I[HCLIHHHMH& ((Pa,[lMOHpMEMHbIe }/CTPOP‘ICTBEI)) OTHOCHTCS K 0043aTEJIbHOM YacTH y“l€6HOl"0 rjiada.

npepeKBMBHTbl JUCUWUNIUHEBL: BbICLIas MareMaTHKa. (bmnxa, TECOPHA BJICKTPUUCCKHX LENneHn,

CTATHCTHYECKaAA TCOpUA Nepenayv CUTHAJIOB.

3. INIAHUPYEMBIE PE3YJBTATHI OBYYEHUS IO JUCUUITJINHE
[Inanupyembie pe3ynpTaThl 00YUSHHS M0 JUCUHITIHHE. COOTHECEHHBIE C TIAHHPYEMBIMM
pe3ynbTaTtamu ocsoenus OITOII

Kon gopmupyemsix YpoBeHb IInanupyemsle pe3yapTaThl 00yUEHHs NO
KOMMETEHUMH OCBOEHHS JHCLIUIUIMHE, XapaKTEPHU3YOLIHE 3Tarbl
KOMMNETEHUMH (OpMHpPOBAHUA KOMNETEHIHIA
OIIK-1 Yactuunoe 3HaTh: METO/IbI CIEKTPAJILHOTO aHAIW3a CUTHAJIOB
Crniocoben OCBOEHHE MaTeMaTH4YecKHe MEeTO/bl pacueTa CXeM
MCNOB30BaTh paaroOnNpPUEMHBIX YCTPOICTB, OCHOBHBIE ANITOPHUTMBI
MONOYXKEHUS, 3aKOHbI npeoOpazoBaHUs U AEMOAYJ/ISILAK CHTHAJIOB.
M METO/IbI
ecTecTBEHHBIX HayK | Henonnoe 3HaTh: METO/1bl CNIEKTPaNbHOIO aHaNK13a CUrHal0B U
v MaTEMaTHKHW A | OCBOEHHE MaTemMaTHYeck1e METObl pacieTa cXem
peuleHus 3a1a4 pPaaMONPUEMHBIX YCTPOHCTB, OCHOBHbBIE ANTOPUTMBI
WHIKEHEPHOM npeobpa3oBaHUs U AEMOAYIALMH CUTHAIOB.
JeSATeIbHOCTH VYMeThb: NPUMEHATb METObl CIIEKTPAIbHOTO aHann3a
CUTHANOB M MaTeMaTHYECKHE METOb! /U1l pacuyeTa
EKTPUYECKUX M (PYHKIMOHATBHBIX CXEM YCTPOHCTE
npyYemMa CUrHaloB.
T[lonnoe 3HaTh: METOJbI CMEKTPAALHOIO aHAIM3a CUITHANOB U
OCBOEHHE MaTeMaTH4eckue MeTObl pacyeTa CXem
pPanronpUeMHBIX YCTPOICTB, OCHOBHBIE alITOPUTMBbI
npeoOpazoBaHusl U AEMOAYIALIUHA CUTHATIOB.
YMeTb: MPUMEHATL METObI CHEKTPANLHOIO aHAJIM3A
CUTHAJIOB W MaTeMaTU4eCKUe METOAb! U1 pacyeTa
AMEeKTPUYECKUX U PYHKLIMOHANBHBIX CXEM YCTPOUCTB
npuema curuanos. BraneTs: HaBbIKaMu pacueTa
ANEKTPUUECKUX M PYHKLIMOHATIBHBIX CXEM YCTPOHCTB
npuemMa CUMrHasnos.
OIlK-2 YacTuuHoe 3HaTb: OCHOBHBIE TEXHHUYECKHE TEPMHHLI HA PYCCKOM
Cnocoben OCBOEHUE W aHFTIHACKOM f3bIKax, OTHOCALLKECS K 001aCTH
CaMOCTOATEIBHO 06pabOTKK CUIHAI0B; OCHOBBI CXEMOTEXHHKH
NMPOBOANTh YCTPOMUCTB 00pabOTKK CHIHANOB; NPHHLIMIIEI padOTh




3KCHEPHUMEHTANbHBIE

HCCTIe10BAHMS |

HCIONb30BaTh
OCHOBHbIE MPHEMBbI

00paboTku 1

npejacTaBaeHUs
[0y YeHHBIX

NaHHBIX

HermnonHoe
OCBOEHHE

[Monnoe
OCBOEHUE

(YHKUMOHATBHEIX Y3IOB CXEM, OCYLIECTBIAIOLLIMX
006paboTKy CHTHANOR;

3HaTh: OCHOBHBIE TEXHHYECKWE TEPMUHBI HA PYCCKOM
M aHTTHHACKOM A3bIKax, OTHOCsWMeECs K 001acTh
00paboTKH CHIHANOB; OCHOBLI CXEMOTEXHHUKH
ycTpoiicTs 00paloTKK CUrHAIOB; MPUHLMIBI paboThI
(bYyHKLIMOHANBHBIX Y3]10B CXEM, OCYLLECTBAAIOLIMX
00paboTKy CHIHANOB;

VYMeTb: HCMOIB30BaTh NMAKEThl MPUKIAAHbIX TIPOrpaMm
[UIs TIPOEKTHPOBAHUS W MCCIENOBAHUA YCTPOHCTB
00paboTKK cUrHaMOB; coOWMpaTh M aHAIW3UPOBATH
JaHHbIE 115 pacyeTa ycTpohcTB 00pabOTKHY CHUTHAJIOB;
MCII0JIL30BATh METO/1b DKCMEPUMEHTAJIbHBIX
WCCNIC/IOBAHUI W WCMBITAHWH  pa3pabdoTaHHbIX
YCTPOUCTB W OCHOBHBIE  IpHeMbl  00paboTKH
IKCNIEPUMEHTANIEHBIX TAHHBIX.

3HaTh: OCHOBHBIE TEXHUYECKHE TEPMUHBI HA PYCCKOM
W aHTIMHACKOM S3bIKaX, OTHOCSILHUECS K 00/1aCTH
00paboOTKH CUTHANOB; OCHOBbLI CXEMOTEXHHUKH
yCTpOicTB 00paboTKu CUrHANOB; MPUHLUKITBI pabOThI
(hYHKLMOHAJIBHBIX Y3710B CXEM, OCYILECTBISAIOLINX
00paboTKy CHrHAMOB;

YMeTb: HCTIONB30BATh NaKeThl NPUKIAAHBIX IPOrpamMmm
AN NPOSKTHPOBAHWSA M MCCIE]0BaHUS YCTPOUCTB
00paboTKK cHrHanoB; cobupaTbh M AHAIU3UPOBATH
AaHHkIe AJ15 pacieTa ycTpoicTB 00paboTKU CHrHANOB;
MCIMOJIB30BATD MEeTO/1bl 3KCMePUMEHTANbLHBIX
vccnefoBaHWii W MCeOBITAaHUK — pa3paboTaHHBIX
YCTPOHMCTB M OCHOBHbIE  MpHeMbl  00paboTKM
9KCMEPUMEHTANBHBIX JAHHBIX.
Bnapnets: HaBbIKaMH
ONpejlefieH|st  XapaKTepHCTUK M [1apaMeTpoB
pa3iMuHbLIX  YCTPOHCTB ~ 0OpabOTKM  CHMTHAJOB;
METOAMH pacHeTa THIOBBIX YCTPOHCTB 06padoTku
CUrHAJIOB; HABbIKAMU KOMIMBIOTEPHOTO WCCEAOBAHHUS
Mo 3NEKTPHUECKUM MOJENsIM QyHKLHOHANBHBIX y3/10B
pafgdorpUEMHBIX YCTPOWUCTB.

SKCIIEPUMEHTAILHOTO

IK-1
Criocoben
BLINOIHATE
MaTeMaTHYECKOE
MOJICNUPOBaHUE
00BEeKTOB U
MpoOLIECCOB MO
THUMOBEIM
METOJAMKAM, B TOM
yuce ¢
WCIOJIB30BAHUEM
CTaHAaPTHHIX

YactuyHoe
OCBOEHUE

Henonuoe
OCBOEHHUE

3HaTb: OCHOBBI CXEMOTEXHHUECKOrO MOJAETHPOBAHUS
npouenyp oOpaboTKH CUrHAIOR, OCHOBHbIE TPUEMbI
paboTh! ¢ MakeTaMH NPUKIAIHBIX IPOrpamMM
CXEMOTEXHHYECKOTO MOETHPOBAHMSL.

3HATh: OCHOBBI CXEMOTEXHHYECKOTO MOJIETHPOBAHHS
npoueayp oOpadoTKH CUrHanoB, OCHOBHBIE MPUEMBI
paboThbl ¢ NakeTaMu NPUKJIAAHBIX TPOrpaMm
CXEMOTEXHUUECKOTO MOJICTIMPOBAHMUSL.

YMeTb: COCTABJIATH IKBUBAJIEHTHBIE CXeMbl YCTPOHCTB
00pabOTKK CHTHATIOB LISl MOCNEAYHOLLIETO
MOJEIMPOBAHHUS.




[TAKETOB

NPUKIAHBIX [TonmHoe 3HaTb: OCHOBBI CXEMOTEXHHUYECKOTO MOJEIUPOBAHUS
nporpamm OCBOEHHE npoueayp o0padoTKU CUrHAIOB, OCHOBHbBIE MPHUEMbI
paboThI ¢ MakeTaMy CTaHAAPTHbBIX NPHUKIAAHBIX
nNporpaMM CXEMOTEXHHHYECKOTO MOIEIHPOBAHHS.
VMeTb: COCTABNSAThH SKBUBAIEHTHBIE CXEMBI YCTPOUCTB
00pabOTKH CUTHAJIOB 15 MOCNEAYIOLIEro
MOJIETUPOBAHHUA.
Bnanerb: HaBblkaMU pa3paboTKK MOAEIER YCTPOHCTB
00paboTKH CUIHATIOB U151 TTOCAEYIOLIETO
[1K-2 YacTuuHoe 3HaTtb: cnocobBl peanrsalud NporpaMmal
CnocobeH OCBOEHHE IKCTIEPUMEHTANIbHBIX MCCIIEOBAHUH YCTPONUCTB
peanu3oBbIBaThH 06paboTKK CUrHANIOB U MOPs0K BbIOOpa
nporpamMMmbl COOTBETCTBYIOLIMX TEXHUUECKUX CPEACTB
DKCIEPUMEHTAILHBIX
Uccre10BaHUH, Henonnoe 3HaTh: cnocolbl peann3alnyd NPorpaMMbl
BKJtOYas BeIOOp OCBOEHHE SKCMEPUMEHTANbHBIX UCCIE0BAHUN YCTPOHCTB
TeXHUUECKHX 06paboTKH CUrHAMOB H MOPsI0K BbIOOpa
CpeaCTB U COOTBETCTBYHOIIHUX TEXHUYECKHX CPECTB.
obpaboTky VMeTh: paboTaTh co cpejcTBaMH 06paboTKu
pe3ynbTaToB pe3yNbTaTOB UCCIIEA0BAHMH.
[Tonnoe 3HaTh: CNOCOOKI peaiu3aLiy POrpamMmMbl
OCBOEHHE HKCNIEPUMEHTAIBHBIX HCCIE10BaHUH YCTPONCTB
06paboTKK CUrHAM0B U NOPSJ0oK BbIOOpa
COOTBETCTBYHOLIMX TEXHUUECKUX CPE/CTB.
VMerh: paboTaTh co cpeacTBaMu 06paboTKh
pe3yJIbTaToOB UCCIIENOBaHUH
BiajeTh: HaBbIKAMM  OpaKTH4YeCcKOH  padoThl ¢
M3MEPUTENbHBIMH  NpUOOpaMH AN MCCNEI0BAHUA
AHAJOTOBbIX U UH(POBBIX YCTPOHCTB;
[1K-3 YacTuuHoe 3HaTh: METObl pacyeTa BMEKTPUUECKUX
Cnocoben OCBOEHHE MPUHLIMMHAANBHEIX CXeM YCHIEHHUS, QUIBTPALMK 1
BBINIOJIHATB PacyeT 1 npeodpa3oBaHUs CUTHAJOB.
MPOEKTHPOBAHKE
netaieid. y3nop u | Henonxoe 3HaTh: METObl PacUeTa BIIEKTPHUUECKHX
YCTpOHCTB OCBOEHHE MPUHLMITHAIBHBIX CXEM YCUIIEHUs, QUIbTPALIMK U
PaaKOTEXHUUECKUX peoOpa3oBaHUs CUTHAI0B. YMETh: HCMOIB30BATh
CUCTEM B CTaH1apTHBIE NPOrpaMMBbl 115 pacyeTa u
COOTBETCTBHH C MOJICTAPOBAHUS MEKTPUUECKHX TIPUHLIUNHATIBHBIX
TEXHUYECKUM CXeM YCHIIeHHA. QribTpalMu U npeodpa3oBaHus
3a/1aHHeM ¢ CHTHAJIOB.
HCTOJIb30BaHHEM
CpeacTB [Monnoe 3HATh: METOAbI pacyeTa EKTPHUECKHUX
aBTOMaTH3alUH OCBOEHME MPUHLMITHATBHBIX CXEM YCHIEHUA, QUABTPALIMK H
MPOeKTHUPOBAHHS npeoOpa3oBaHUs CUTHAJOB.

VYMeTh: UCMONBL30BATh CTAHJAPTHBIE NPOrPaMMbl TS
pacueTa ¥ MOACJIUPOBAHUS 3IEKTPHUUECKHX
NPHHLHTIHANBHBIX CXeM YCHIECHHSA, QUNbTPALUH H
npeoOpa3oBaHUs CUTHANOB.

BnageTh: HaBbIKAMH MCOIB30BAHUSA CTAHAAPTHBIX
nporpaMM s pacyeTa ¥ MOAEIHPOBaHHS
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Couepmamlc JeKIHOHHBIX 3aHATHH M0 JHCHHILTHHE

Pazaen 1. PIIY kak cocraBHasg 4acTh CMCTEMBl Nepegadn MHGopMauuu

Tema 1. OBuiast cTpyKTypa uudpoBoii paqHOTEXHUYECKOH CHCTEMBI epeaadn HHPOpMAaLKH.
Tema 2. 3aMupaHus curHana v knaccudukaums nomex. @yHKUAH TUHEHHOrO W HEJIMHEHHOTO
Tpaktos PITY.

Pasznen 2. CynepreTepoAMHHbIN NIPUEM

Tema 1. HeaocTaTky npuemMHMKa npsAMoro ycunenus. [IpuHuun cyneprerepoAHHHOrO NpueMa.
Tema 2. [MoGoumbte kaunanbl nprema. CTpyKTypa cynepreTepoaHHoro npuemnuka. [lonapaenue
nMoGOYHbIX M COCEHUX KaHa0B NpHEMa.

Tema 3. BoiGop npomexyTouHoit qactoThl. JIBykpaTHOe npeobpazopatue uacToTsl. MHppanuH.

Pasnmen 3. IlomMexu W MckaXkeHUs CUrHaAa B JUHEHHOM TpaKTe

Tema 1. UCTOUHUKH 3NI€KTPULECKOTO [yMa B TMHeHHOM Tpakre. Kosdpuunent yma u
[IyMOBasi TeMIIepaTypa, lyMoBas TEMIEpaTypa aHTCHHbI.

Tema 2. Ko puiumeHT uryma nacCHBHOTO YCTPOKCTBE, MOCAE0BATEIbHOCTH LY MALIIMX
4eTHIPEXTIOMOCHUKOB. KoadhduuueHT wyma anHelnoro Tpakra. HyBCTBUTEILHOCTS.
Tema 3. JInHeHHble U HEAMHENHbIE HCKAXKEHUS B TMHEHHOM TpakTe. YacToTHas
n30MpaTeNbHOCTb.

Paznen 4. CHcTeMbl aBTOMATHYECKUX PErYJIUPOBOK

Tema 1. Cucrema aBToMaTndeckoi nmoAactpoiku vactorsl (AITY). CrpyKTypHas cxema CHCTEMbI
yacToTHOM asronoactpoiiku (UAIT). Ananus csoiicts cuctem AITY. [onockl yaepxanus 1
3axBara.

Tema 2. CUCTEMBI aBTOMATHYECKOH PEryaupoBKU yeuieHusa (APY). OCHOBHBIC XapaKTEPUCTHUKH
cuctem APY. Brictponeiicteytoiune APY.

Paznen 5. Bxoanele uenu
Tema 1. O6061ueHHas skBrBanenTHas cxema BL{. Ananuz ogHokouTypHblx Bl ¢

¢uKcupoBaHHO HacTpoiikoit u B, paboTatomux B uanasone 4acTtor. PesnmBbl
MaKCHManbHOro Kod(pduimenTa nepefadu u cornacosanus. JIByxkonTypasie BLL
Tema 2 DKBHBaNEeHTHbIE CXeMbl NpHEMHBIX aHTeHH. Crioco6sl nepectpoiiku B1L.
PeXMMBI yUIMHEHHS U YKOPOYEHUS AHTEHHBI

Paznen 6. Pe3oHaHcHBIe yenaurenu

Tema 1. Tunbl U OCHOBHBIE XapaKTEPUCTUKU YCHNTENEH CUrHANO0B paarodactoTsl (YPY).
OGobuieHHas skBHBaneHTHas cxema YPY u aHanus ee paboTsl.

Tema 2. Ycrohuusocts YPU. MeToan obecneueHmns yeroituupoctu YPY.

Tema 3. Yeunurenu npoMexkyTouHoit yactorsl (YY), knaccrduralus v XapaKTepUCTHKH.
Tunsel nonocoBux GunbTpoB YI1H.

Paznen 7. [IpeobpazoBareny 4acToThl

Tema 1. HazHauenue, THITBI U OCHOBHbIE XapaKkTepuCTHKH npeobpazorateneil yactorsl (ITY).
WckaxkeHus curnana Tuna «uHtephepeHUMOHHbIIA CBUCTY.

Tema 2. Ananus auoaHbIX ¥ TpaH3dcTOpHbIX [TY. OcobeHHoCTH GanaHCHBIX ¥ KoabLEBbIX TTH.
OO61uue cBeeHMs O reTepoaAHHaX.

Paznen 8§ AMNIUTYAHbIE NETEKTOPbI




Tema 1. HazHaueHue, TUIIB M OCHOBHBIE XapPAKTEPUCTUKH aMIUIMTYAHbIX AeTeKTOpoB (AJL).
AHanu3 nocsen0BaTelbHOro TMOAHONO JETEKTOPa B PEKUME CHIIBHOTO CHIHAA.

Tema 2. BxoaHoe conpoTuBieHue. Henunerinble HCKaXKeHMs.

Tema 3. Bosaeiicteue nomex Ha A/l [Tapannensueiii AJL

Paszmen 9. JleTekTopbl YrI0BOH MOAYIALMH

Tema 1. ®aszosble getektopel. YacToTHble netektopst (1)

Tema 2. BozaeiicTBHe cnabeix u cuabHbix nomex Ha YJI. [Toporossie cpoiictaa UJ1. Cxembl
NOPOrONOHHIKEHHA.

Paznen 10. [IpyeM HenpepblBHbIX CUIHAI0B

Tema 1. CTPYKTYpbl NPHEMHUKOB ABYXIMOJIOCHBIX M OJHOMOJOCHBIX aMIIWTYAHO-
MOJY/MPOBAHHLIX CHIHAJIOB € MOJHOCTHIO MOJABIEHHON HECyLIeH H ¢ MUIOT-CHIHATIOM.
Tema 2. CTpyKTYypa pajMOBEILATE IbHOrO CTepeOhOHUYECKOro npreMuuka. CriekTp
KOMIJIEKCHOTO cTepeocurtana. CTepeoaeKkoaephl.

Pasznen 11. Tlpuem undpoBbIX CUTHANOB.

Tema |. [JleMOAYASTOPBI CUrHAMOB ¢ (a30BOH U OTHOCHUTENLHOM dasosoii Mopynsumei (PM).
dopMHPOBATENIH OMOPHOTO CHTHANa A/ (a3oBOro JAETEKTOPA.

Tema 2 JIeMOAyASATOPbl CUMHANOR ¢ MHOrOYPOBHEBOH (a30BO#, KBaZpaTypHOM aMIUTUTY AHOH
moayasauxei (KAM) u ¢ MUHHUMANBHBIM YaCTOTHBIM CABUIOM.

Tema 3. [TpueMHUKH CAOKHBIX cUrHanoB. [lojaBaeHue KOMIMIEKCa MOMEX MpH NPHEME CITOHHBIX
curHanoB. [IpHeM CUrHaOB ¢ MEANIEHHOH M BBICTPOH NPOrpaMMHOM MepecTpOiiKoH paboueit
4acTOTHI.

Pazaen 12. [IpocTpaHcTBEHHO-BpeMeHHas 00paboTKa CUrHANOB.

Tema 1. YMeHblueHre rnyOuHbI 3aMUpaHuil CHIHANOB ¢ MOMOLLBIO NPOCTPAHCTBEHHO-
pasHeceHHOro npuema. OnTHMaNbHOE CNOXeHNe curHanos. CXeMbl aBTOBbIOOpa U JIMHERHOTO
CJI0KEHUS CUTHAJIOB.

Tema 2. ApantuHas KOMIeHcaU U NMOMEX.

Paspnen 13. [lepcnektyBbl pasputus PITY.
Tema 1. OcBoeHHME HOBBIX AHAMA30HOB HACTOT, MPUMEHEHWE HOBBIX BUJIOB MOJY/ISALLMH CUTHANOB
M aIropuTMoB 00paboTKH CUTHAJIOB.

Conepskanue 1a6opaTopHbIX paboT no JHCUMILINHE

Pasgen 3. [loMexu ¥ MCKaKeHUs! CUIHAJA B IMHEHHOM TPAKTE

Tema 1. U3Mepenue 4yBCTBUTENBHOCTH W OJIHOCUIHATbHOH YaCTOTHOM U301paTeIbHOCTH
CBSI3HOTO NMPUEMHUKA.

Tema 3. HccnegoBanve HeTMHEHHBIX ABNEHUH B IMHEHHOM TPaKTe.

Paznen 4. CHcTeMbl aBTOMATUHYECKUX PETYIUPOBOK
Tema 1. Mcenenoranue cUCTeMbl YaCTOTHOH aBTONOACTPOHKH.

Pazaen 5. BxoaHble Lenu
Tema 1. UccnepoBaHie OMHOKOHTYPHBIX W ABYXKOHTYpHbIX BL]

Tema 2. Mccaenoranue npeceyiekropa.

Paznen 6. PesoHaHCcHEIE yeunuTean
Tema 1. MceneoBanue 0JHOTPAH3HCTOPHOIO H ABYXTPAH3HCTOPHOrO (KackoaHoro) YPY.




Tema 3. Uccnenopanue yeunurens npomMexyTo4HOH YacTOThI.

Paznen 7. [Ipeobpa3oBaTenn 4acTOTLI
Tema 1. Mccnenosanue npeobpaszosarens 4acTOTHI.

Paznen 8§ AMIUIUTYAHBIE N€TEKTOPL]

Tema 1. MccnenoBanye JAeTEKTOPHBIX XapakTepucTHK anoaHoro AJL.
Tema 2. Uccnenosanne HenMHEHHBIX HCKaxeHU ATl

Tema 3. Mccaenosanue BozaeicTsus nomex Ha AJL

Paznen 9. [leTeKTOpBI YTA0BOH MOAYIALNH
Tema 1. MUccnenosanue yactoTHoro aetexropa (Y1)

Pazzaen 10. [Ipuem HeopepblBHBIX CUIHAIOB
Tema 1. U3mepenue napamMeTpoB paaloBeLIATEbHOrO npuemtnka AM curnanos.
Tema 2. Uccnenosanue panuosewarensHoro YKB npuemHuka.

Pazmen 11. [IpueM uMdpoBBIX CUTHAJIOB.

Tema 1. MccneqoBanie 1eMOayISTOPOB CUTHANOB ¢ azoBOi M OTHOCHTENLHOH (BasoBOH
mMonynsuuen (OM). Mccneaosanue kaHana CBsI3H.

Tema 2. Uccnenosanue aemoayasrtopoB QPSK curnanos Mccienosatnue ieMoayisTopoB
CHUTHAJIOB, KBaApaTypHOH aMrumutyaHoH Moaynsumei (KAM). Mecnenosatiue 1eMOLy ISTOPOB
CHIHAJIOB ¢ MUHUMAaJIbHbIM 4aCTOTHBIM CIIBUTOM.

C0)1ep'»caﬂue NpPaKTHYEeCKHX 3aHSATHH D0 JHCUUILJIHHE

Paznen 7. llpeoOpa3zoBaTeid YacTOThHI
Tema 1. Pacuer 4yacToThi 3epkalibHOrO KaHana npuema. flonasieHue 3epKanbHbIX MOMEX.

Paznen 8 AMNAIUTYIHBIE IETEKTOPEI
Tema 3. CXeMOTEXHHYECKOE MO/EIHPOBAHHUE SIBJEHUA aMNUTY IHOM CeNeKLUMH.

Paznen 9. JleTekTopbl YIJAOBOKW MOAYIALUN
Tema 1. CxeMOTEXHHYECKOE MOJCIUPOBAHUE YACTOTHOTO IETEKTOPA.

Pazaen 10. [Ipuem HenpepblBHBIX CUTHANIOB
Tema 1. PacueT 3HadeHui napamMeTpos npueMHUKa AM cUrHANOB.
Tema 2. PacueT 3HayeHuit napamMeTpoBs paauosewmarenbHoro YKB npuemHuka.

Pasgen 11. Tlpuem undpoBbIX CUTHAJIOB.

Tema 1. Pacuet noMeXoycTOMUMBOCTH JEMOLYJISTOPOB CUTHANOB ¢ (ha30BOH H OTHOCHTE/IBHON
dazoBoi Moy IALMEN.

Tema 2. PacueT nomexoycToiunuBocTH AeMoaynaropos QPSK curnanos

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
B npenofaBaHuy AMCUMIIHHBL «PagnonpremMHEle YCTPOHCTBAY HCNONb3YIOTCA pasHOOOpasHbie
obpa3zoBaTebHble TEXHOJOTHM, KaK TpaJWLMOHHBIE, TaK W € MPUMEHCHHEM aKTHBHBIX H
MHTEPaKTHBHBIX METO/I0B 00yueHHsl. AKTHBHBIC U HHTEPAKTHBHBIE METOABI 00yYCHHS:
WnTepakTHBHble Jekuuu (pasaen 1, tema 1: paznen 2, Temsl 1, 2; pasnen 3, Tema 2: pasjien 4. Tema
2; pasgen 5, temsbi 1, 2; pa3nen 6, Tema 1).



MHTepakTHBHBIE NpaKTHYECKUE 3aHATHs (pasaen 7, Tema 1; pasgen 8, Tembl 1, 2; pazaen 9, Tema
2, paznen 10, tema 2; pazmen 11, remsi 1, 2; pazaen 12, tema 1).

WntepakTusHeie nabopaTopHbie paboThl (pa3nen 3, Tema 2; pazaen 4, tema 2; pazaen 5, Tembl 1,
2; pazgen 6, tema 1).

6. OHEHOYHBIE CPEJCTBA JAJISI TEKYIHEI'O KOHTPOJIS
YCIIEBAEMOCTH, TIPOMEKXYTOYHOH ATTECTALIMH 1O HTOTAM
OCBOEHUS JTUCHHUIIJIMHBI H YYEBHO-METOAUYECKOE
OBECHEYEHUE CAMOCTOSATEJBHOM PABOTHI CTYAEHTOB

6 cemecTp

Bonpocel 1 3aaanns k peiitunr-koutpoiro Nel (6 cemectp)
1.

Kak n3mensatcs napamerpbl NpUEMHHKA NPAMOTO YCHIIEHHS [TPH UCKIFOUEHHH U3 €0
cOCTaBa

- TOJIbKO BXOJHOH Lenu?

- Tonsko YBY?

2. Kak n3mensTtcs NnapaMmeTpbl CyNnepreTepoanHHOrO MNPpUEMHHWKA NpU UCKIKHYEHHH U3 €TO

cocTaBa
- TOJIBKO BXOAHOH Lienu?

- Toabko YBY?

B 4eM 3aknrouaeTcs OCHOBHOE MPEHMYILLECTBO CYIEPreTePOAMHHOIO NPUEMHHKA N0
CPaBHEHHMIO € MPUEMHHKOM MPAMOro yCHIIEHHS?

HactoTta HacTpoiiku npuemuuka 3MI'1, yacToTa rerepoanna 2,5 MI'u, uacTota noMexu
1,SMI'u. [Tonaznet nu nomexa B 3epKanbHbIi KaHam MpUeMa, eciid noaoca nponyCcKaHus
nuHelHoro tpakta 10k['u?

Bonpochk! n 3apanns K peiiTHHr-KoHTpo0 Ne2 (6 cemectp)
I

K kakum nocaeactsusam npuseneT uckmouenre APY 13 cocrasa npuemnnka?
K kakum nocneacteusim npuseset uckntouenne AT n3 cocraBa npuemHnka?

Ot KaKuX GyHKUHOHANBHBIX Y3108 cucTeMbl AITU 3aBUCUT BeMUMHA 11010CH
yaepkaHus?

[Toyemy BennunHa ko3 dHLMEHTA YACTOTHON ABTONOACTPONRKM HE MOXKET ObITh O4EHD
OONBLIOH?

Bonpocel u 3a1auns K peiiTHHT-KOHTpOI0 Ne3 (6 cemecTp)

1. YTo noHumaeTcs NOA YCTOUUMBOCTBIO YCHIUTENA?

2. Tlouemy KacKozHbIH ycuauTe b o61agaeT GonbLIeH YCTOIUMBOCTBLIO IO CPABHEHHIO C
OJHOTPAH3UCTOPHBIM Y PH?

3. B ueM 3akmoyaroTcs OCHOBHbie oTAMuMA YBY ot VIIU?

4. Tlouemy TpeGoBaHKA K YPOBHIO 2MeKTpuueckoro inyma YT1Y Huke no cpaBHEHHMIO ¢
YBY?

TecT-kOHTPOAL caMoOCTONTENLHON PAaBOThI CTY1EHTOB



Temal PITVY kak cocTaBHas YacTb CHCTEMBI Nepetaud HHbopmauuu
1. Ha3nadeHue paanonpueMHOro ycTpoicTaa:
a) NPUHATb U YCUIIWTh PAJUOCHTHAT,
6) B yCOBHUSX AeHCTBHs NMOMEX 00€CTIeUUTh NPUEM PaHOCOODLIEHHUH;
B) 00€CNEUUTh MPHEM U PUIBTPALIMIO PAAHOCHTHAA OT MOMEX.
2. OchoBhele pyHKunu PITY:
a) yCUIleHue paalocUrHana i GUIbTpaLuA €ro OT MoMeX;
©) aemoaynALUs palHOCUTHANA;
B) npueM, GUALTpaUus, AEMOLY IALMs PaAHOCHIHaNa U nocneaytowmas ero oopaboTka.
3. OcHoBHBIE QYHKLUMOHAABHbIE Y3/1bl PAAHONPUEMHOIO YCTPOHCTBA:
a) MoJNIOCOBOH (PUIILTP U YCHITUTE/b BbICOKOH YacTOThI,
6) NMHENHBIA TPaKT, AeMOAYNATOP, HU3KOYACTOTHBIE Y3/bl 06pabOTKH CHrHana;
B) aHTE€HHA, YCHIUTENb, MOAYJIATOP, HCTOYHUK [TUTAHUS.
4. YcnoBus BOZHUKHOBEHHMS OOLIMX 3aMUpaHUil curuana :
a) MHOTOJTYYEBbIH MPHEM M y3Kas NOJIOCa YaCTOT CUIHAA,
6) oaHONyuYeBbIH MPHEM W Y3Kas [0J10ca HacTOT CUTHAaa;
B) MHOTOJTYY€BBIH MpHeM U LLIHPOKas 110/10¢a YaCcTOT CHIHAA.

Tema2 CyneprerepoAMHHELH NPUEM

1. B cynepreTepogHHHOM NPUEMHUKE OCHOBHOE YCHIEHHE 0DECIeuHBaeTCs:
a) B yCUAUTENE HU3KOM 4aCTOTHI:
0) B yCHAHUTENE PAAHOYACTOTEL;
B) B npeobpas3oBarene HacTOThI;
T) B YCHJIUTEJE NPOMEKYTOUHOM HYacTOTHI.

2. OCHOBHOE MPEeUMYIIECTBO CYNEePreTepoIHHHONO NPHEMHHKA MEPeA NPHEMHUKOM
MPSAMOTO YCUIEHHSA COCTOMT:
a) B MOBLIILIEHHOM YPOBHE NOaBIEHUs MTOMEX;
©) B MEHbILEH CIOKHOCTH;
B) B YMEHBIUEHUM radapuTOB.

3. Ucnonas3oBaHue IBYKpaTHOro npeobpasosaHus 4acTOThI B CyNEpreTepoOIHHHOM
MPUEMHHKE NO3BOJISET:
a) YBEJIMYUTb HyBCTBUTEJIBHOCTD IPUEMHUKA,
©) YBEJMUYHUTb CTETIEHb MOJABAEHHS MIOMEX;
B) CHM3UTh YPOBEHb NAPA3UTHOrO W31y4€HHUs reTepPOAHHA.

4. U36upaTenbHOCTH 110 3epKaJbHOMY KaHATy 00ecneuBaeTes, B OCHOBHOM:
a) YCHJIMTENEM HU3KOMH 4acTOTHI;
6) BXOAHO# LIEMbIO, YCHIIUTENEM BLICOKOH HaCTOTbI M BEIGOPOM 3HAYEHUs
MPOMEKYTOUHOM YaCTOTEI,
B) IEMOAY.ISITOPOM.

5. IMpu yBenuueHWM 3HAYEHHUS IIPOMEXKYTOUHOM YacTOTh B CYyNepreTepOAHHHOM NPHEMHUKE!
a) yBEJMUMBALTCS MOJABICHHUE 3€PKalbHOH [TOMEXH;
6) yBeIMUHBaeTCs Uy BCTBUTE/IbLHOCTh NMPUEMHHKA;
B) yBENWUYMBAETCS NOAABICHUE COCENHEH MOMEXHU.

Tema 3 [ToMexXH U NCKAWKEHUS CUTHANA B JUHEUHOM TpaKTe
. MCTOYHHKOM TEMJIOBOIO LIYMa ABJACTCS:
a) UuaeaabHas eMKOCTD;
0) uieajibHas MHIYKTHBHOCTD,;
B) TPaH3UCTOP;
r) pe3ucTop.
2. UcTounnkom 1poOGOBOro 11yma sBJISETCA:
a) pe3ncTop;




0) eMKOCTb;
B) TPAH3UCTOP.
3. Makcumanbhas 4yBCTBHTENLHOCTb PaIHONPHEMHUKA OrPAHUYHUBAETCH:
a) 4aCTOTOM €ro HaCTPOHKH,
©) ero BHyTPEHHUMHU LIYMaMM;
B) 001IMM KO3 UIUEHTOM YCHIIEHHS
) BUAOM EMOJYIsaTOpA.
4. Koo duLueHT wyma 4eThpeXnotoCHHKa MOKa3blBaeT:
a) BO CKOJIBKO a3 OTHOLIEHME CUTHAL-LIYM HA BXOJE YETBIPEXNIOMOCHHKA OoNblue
OTHOLUEHMs! CUTHA-LIYM Ha €I'0 BBIXOJIE,
6) BO CKOJIBKO pa3 yBEJIHYMBAETCSA CUTHAJ HA BHIXOAE YEThIPEXNOJIHOCHUKA, MO
CPaBHEHHMIO € BXOJ0OM:
B) BO CKOJILKO pa3 YBEJMYMBAETCS MOLUHOCTB LIYMa Ha BBIXO/€ YETLIPEXTIONIOCHHKA M0
CpaBHEHMIO C BXOJOM.
5. SIBnenue GJI0KHPOBAHMSA 3aKIHOHAETCA:
a) B MOSABJICHUH UCKAXKEHUH cUrHana;
6) B YMEHBILIEHHH YCUICHUS IMHEIHOrO TPaKTa fpy BO3AEHCTBUU Ha PaJHONPUEMHHIK
MOLLHOW MOMEXH;
B) B YMEHBIUEHHH CTETIEHH MOAAB/EHHSA MOMEX B IMHEHHOM TpaKTe.

Tema 4 CucreMbl aBTOMATHUYSCKHX PETYJIUPOBOK

. AsToMaTuyeckas pery1MpoOBKa YCH/IEHHA NPUEMHHKA NpeHA3HAYeHA [JI5:
a) NMoAAep)KaHUs CTAOUIBHOCTH HacTOThl FETEPOANHA;
6) noanepxaHus NOCTOSHCTBA HAMPAKEHHA Ha BBIXO/IE YCUIIUTENA MPOMEXYTOUHOM
4acTOThl, HEOOXOAUMOTO A1 HOpMalbHON paboThl AEMOAY IATOPA;
B) MOBBILUEHHWS YyBCTBHTEILHOCTH NPUEMHHKA,

2. ABTOMaTHYecKas MOACTPOMKA YaCTOTEl FETEPOAUHA B MPUEMHUKE NpEeHA3HAUCHA AIA:
a) MoJ/ICP/KaHHsl NOCTOSHHOTO YPOBHS CUTHAJA Ha BbIXOJE AETCKTOPA;
©) NoBBIIEHUS CTAOMIBHOCTH YAaCTOThl FETEPOIHHA,
B) YMEHBLIEHUS TapMOHHYECKHUX COCTABIAIOLIMX OCHOBHOTO CUrHajla reTepoarHa.

3. TloHaTHs «monoca yaepKaHus, «rouoca 3axpara» OTHOCSTCS:
a) K JIMHEHHOMY pexuMy paboTbl CHCTeMbl aBTOMATHUYECKOH MOACTPONKH YacTOThI
reTepoIuHa;
6) K aHanu3y CUCTEMbl ABTOMATHYECKOM PEryIUPOBKH yCHICHHUS;
B) K HEJUHEWHOMY pexkumy pabGoTbl CHCTEMbI aBTOMATHUECKOH MOACTPOHKH HaCTOTE
reTepoauHa.

Temnt 5, 6. Bxoansle nenu. Pe30HaHCHbBIE YCHIMTEH

I. TTpeuMyLLeCTBO MepecTPOMKH HacTOThl KOJeOATENbHOrO KOHTYpa MyTeM W3MEHEHUS ero
€MKOCTH I10 CPaBHEHHIO ¢ MHAYKTUBHOMH NepecTpOHKO! COCTOUT B TOM, UTO:
a) TPy U3MEHEHUH YaCTOThl HACTPOHKH KOHTYpa €ro fnoJoca NpormyCcKaH1s U3MEHAETCS
Bonblile;
6) npy W3MEHEHHUH YacTOTHl HACTPOHKH KOHTYpa €ro nonoca nponycKaHus U3MeHseTcs
MEHBLIE;
B) NPU W3MEHEHHWH YACTOThl HACTPONKH KOHTYpa ero Monoca npormyckanus BooOLIe He
U3MEHSAETCS.

2. YCTOUYUBOCTD YCHUAMTES BLICOKON YACTOTHI ONPEaSAAETCA:
a) ypOBHEM Mapa3uTHOH BHYTpeHHE 0OpaTHOH CBA3H,
6) ypoBHEM HeNMHEHHBIX[ MCKAKEHHI CUTHaia;
B) HaJM4YHEM NOMEX.

3. Yeunurenb NpoMeXyTOUHOM 4aCTOThI NPeAHA3ZHAYEH [JIs:
a) NoAAaB/IEHUsA MOMEX 110 3epKaIbHOMY KaHany;




6) YCHIEHHUS CUrHAIOB MPOMEXKYTOYHOH YacTOThI M NOJABJIEHHS MTOMEX 10 COCEAHEMY
KaHany;
B) MOJABIEHHUs MOMeX M0 MOOOUHBIM KaHanaM npueMa.
4. HanGobllee noaasaeHyue noMex Mo coceHeMy KaHany B yCHIUTENIE NPOMEXKYTOYHO U
4acTOThl 00ECTIEUMBAIOT:
a) nbe3okepamuueckue GunbTpel (IKD);
6) UABTpPHI C UCTIOIL30BAHMEM KATYILEK HHAYKTHBHOCTH W KoHaeHcatopos (LC-
bunbTphl):
B) 3JIEKTpOMexaHH4YecKue pUNbTPhI;
r) GUabTPBI HA NOBEPXHOCTHLIX aKyCTHYeCKHUX BONTHaX [TAB):
1) KBapLeBble (GUAbTPBL.

Bonpoce k 3aueTy ¢ oueHKoii

| .PanuonpueMHoe yCTpOCTBO KaK COCTABHAs HACTh CHCTEMBI Nepeaauun nHpopmanuu. [Ipeamer
M 3aJauyu Kypca.

2.HckakeHus CHrHana npy €ro pacnpocTpaHeHUMH. 3aMUpaHUs CUTHaa.

3.CTpyKTypa TMHEAHOrO TPaKTa CynepreTepoJUHHOIO NPUEMHHUKA. 3epKalibHEBIH KaHal npruemMa.
4. KoMOHWHaLMOHHBIE KaHaJBI NIpHeMa.

5.CynepreTepouH ¢ ABYKpaTHEIM NpeoOpa3oBaHUEM YaCTOThI.

6.Uudpanun. [lpueMHUK ¢ npsamMelM NpeoOpa3oBaHHUEM YACTOTH.

7. MICTOYHHKH 31EKTPUUECKOTO LIyMa B JIMHEHHOM TpaKTe.

8.KoadduumenT wyma u luyMoBas Temneparypa.

9.1llymoBas temneparypa auteHHbl. Koap@duUMeHT wyMa nacCUBHOro yCTpPOUCTRA.

10. KoadduuueHT ymMa nocne10BaTeIbHOCTH LYMAIIHUX YETHIPEXITOIFOCHHKOB.

| 1. HyBCTBHATENBEHOCTE MPUEMHOIO YCTPOHCTBA.

12.0cHoBHBIe HeNMHeHHbIe 3 eKThl B TMHEHHOM TpaKTe.

13.YactoTHas n3bupaTteabHOCTh NPHEMHOrO YCTPOHCTBA.

14. ABTOMaTHUECKAas! MOACTPOHKA YaCTOTh! reTepoArHa. JIMHeHHbIH pesKUM.

15.HenuHeRHBIN pesxHM aBTOMATHYECKOH NOACTPOMKH YacTOTh reTepoanHa. OcobeHHOCTH
9KCIAyaTalMu PUEMHOIO YCTPOHCTBA.

16.Cucrema aBTOMaTHUYECKOM perynupoBku ycuneHus. Hasnayenue. [IpMHLMITEl NOCTPOEHHUS.
17.AMNIUTYJHAst XapaKTepUCTHKA CUCTEMbl ABTOMATHUYECKOH PEryJIMPOBKHU yCHIEHHUS.
[TapameTpBl CUCTEMBI aBTOMATHYECKOH PEryJIMPOBKHY YCHIEHHUA.

18.KoadduumeHT nepenaun oAHOKOHTYPHOH BXOIHOH LienH.

19.PesxMBl MAKCUMANBHOTO YCUIEHHS W COIACOBaHMs A1 BXOHOM 11eTH.

20.Buabl cBsA3ed KOHTYpa BXOAHOH LMW ¢ BHEILIHUMU 31eMeHTaMU. JIByXKOHTYPHbIE BXO/IHbIE
uend. Criocobsl HacTpoiku BXOAHOM Lenu. OcoOeHHOCTH 51eKTPOHHOM HACTPOHKH.
21.3aBHCHMOCTb PE30HAHCHOTO KO3 HLMeHTa nepeaaul BXOAHOH LeMKH OT YacTOThl HACTPOHKH
(MHAYKTHBHAS CBsI3b C AHTEHHOM).

22 .BHYTpHUEMKOCTHasl CBA3b KOHTYpa BXOJHOW LUEMNM € HAIPY3KOH U MHAYKTHBHAA CBA3b C
aHTeHHOH — k03 PuLIHeHT nepeaaqH.

23.0co0eHHOCTH BXOJHBIX Lieneil A1 HACTPOSHHBIX aHTEHH.

24 KoaphuuMeHT ycuieH!st OQHOKOHTYPHOTO YCHITUTENS paguoyacTOThI.

25.Bausinue BHyTpeHHeH 00paTHO#H CBA3M Ha YCTOWYMBOCTL OAHOKOHTYPHOIO YCHITUTENA
pagHo4acTOThI.

26.I1oBbluleHHEe yCTOMUMBOCTH YCUIMTENS PaAMOYaCcTOThI.

27.Ycunurens npoMeKyTOYHOH 4acTOThI — JBa MPUHLUMINA MOCTPoeHUs. Buabl nonocoBbIx
GUIBTPOB AN ycunuTened NPOMERKYTOYHON YacTOTE

7 cemecTp



Bomnpocsl 1 3a1aHud K peiiTHHr-koHTpo.ato Nel (7 cemectp)

. VYkaxuTe NpUUHHY BOBHUKHOBEHMWSI UCKAXKEHUI CUTHala THIA
«uHTepdhepeHIMOHHBIH CBUCTY, BOSHUKAIOLIMX B CMECHTEE.

2. YKaXuTe NPUUHHbI BO3HUKHOBEHHA HEMUHENHHBIX HCKAKEHUH BBIXOHOTO
HaTIPSHKEHUS IMOAHOIO aMITIUTYAHOTO AETEKTOPA, KOraa OH paboTaeT B pexkHUmMe
CUJTLHOTO CUrHana.

3. JlaiTe CpaBHUTEIbHYIO XapaKTEPUCTUKY MNOCIEA0BATEABHOIO U MAPANJICIbHOIO
JUOIHBIX AMIJTUTYIHBIX J€TEKTOPOB.

4. B 4eM cyThb SBIEHHUS aMIIMTYAHON CeNeKIMH, BO3HUKAIOLLErO NPH aMITIUTY IHOM

NeTeKTUPOBAHUH?

Bonpochbl u 3aaanus Kk peiiTHHr-KOHTpoM10 Ne2 (7 cemectp)

1. VYkaxuTe npuuMHY NOSBAEHHA «10pOra» NpH YaCTOTHOM AETEKTHPOBAHUH.

2. Kuemy npuBeneT uckiroueHue pazoppaluaTesis U3 CXeMbl YaCTOTHOIO AETEKTOPA.
MCTIOJIb3YHOLLEH (a3oBOE NeTeKTUPOBAaHHE CHrHaNa?

3. Tlpu KakoM 3HaYEHHH Pa3HOCTH (a3 OMOPHOIO U BXOAHOIO CUTHANIOB
obecneynBaeTcs MaKCHMaNbHas JIMHENHOCTL XapakTepiucTkY (azoBoro aeTekropa?

4. JlaiiTe CpaBHUTENbHYIO XapaKTePUCTHKY NpHeMHUKOB OBII-CHrHanos ¢ moaHOCTBIO
NOAABIEHHOK Hecyllei U ¢ MUIOT-CUTHAIOM.

Bonpocski u 3aganus Kk peiiTHHr-koHTpoto Ne3 (7eemecrp)
1. [Touem NOMEX0YCTOHUHUBOCTh MPHEMHUKOB ODM-curunanos HUXe
y

MOMEXOYCTORYUBOCTH MpUeMHHUKOB OM-curnanos?

2. Yem 00BACHAETCA NOBBIILEHHAS TIOMEX0YCTOHUMBOCTE pUema KAM-curuaaos no
cpaBHEHUIO ¢ Mpuemom OM-curnanos?

3. JlaiiTe CpaBHUTENBHYIO XapakTEPUCTHKY CXE€M aBTOBBIOOpa W IJTMHEHHOro
CNOYKEHUS CHMTHAMOB, KOTOPbBIE HCIONB3YKOTCS MPH NPOCTPAHCTBEHHO DPAa3HECCHHOM
npueMe.

4. Kakue napamerpbl TPUEMHUKA HM3MEHATCA, €CIM NP ONTUMANILHOM
CYMMHPOBAHHH CHIHAJOB MPOCTPAHCTBEHHO pPAa3HECEHHLIX AHTEHH YBEJHUHUTb HX
KOJIMUECTBO?

TecT-KOHTPO.Ib CAMOCTONATEIbHOH PaGoThI CTY1EHTOB

Tema 7. IlpeoOpasoBaresy 4acTOTE!

1. HauGonbluee noaasjienye nodOUHBIX KaHATOB npueMa Habatonaercs MpHu UCTONIb30BAHHH
B NpeoOpa3oBaTeisx HacTOThl CMECUTENEH:
4) OJHOAUOIHBIX;
6) OHOTPAaH3UCTOPHBIX;
B) DaaHCHBIX:
I') 1BOMHBIX GanaHcHbIX (KOJBLERBIX).

2. Ucnosib30BaHMe CUHTE3ATOPA YaCTOTHI B KA4YECTBE reTepoiMHa BMECTO aBTOreHepaTopa
TO3BOJISET:
a) CHU3UTb CTOUMOCTb PaJHONPHUEMHHKA;
0) pacluMpyTh YaCTOTHBIH AMana3oH padoTel PAAHONPUEMHNKA;
B) 110BBICUTh TOUHOCTH HACTPOMKH, U30HPATENLHOCTh U 4y BCTBUTENILHOCTD
paaHoTIPHEMHOTO YCTPONCTRA.

3. Uckamenus tmna «uHTepepeHLIMHHHBIH CBUCT» BO3ZHUKAKOT
a) NPy YBEJIUYEHUH YPOBHS CUTHANA;
6) npu yMeHbLIEHUH YPOBHS CUrHAA;
B) 3a CYET BOZHUKHOBEHHS KOMOWHALIMOHHBIX FTAPMOHUK Ha BBIXOJE CMECUTENS.




Tembl 8, 9. AMDIUTYAHBIE AETEKTOPHI JIeTeKTOPBI YTI0BOH MOAYAALHH

1. JIns ycTpaHeHus HeTMHEHHbBIX HCKaXKEHUI CUrHAMAa Ha BLIXOJE aMIIUTYIHOTO AHOLHOTO
JeTeKTOpa HEOOXOAUMO:
a) yCTAHABJIUBATb NEPE] HUM aMITUTY IHbIH OTPAHHUUTENb HANPAKEHHA,
6) obecneunBaTh AOCTATOMHO OOJIBWIOH YPOBEHb CHIHAJIA HA BXOJE AETEKTOPA;
B) oOecneyYuBaTh Majblii ypOBEHb CUTHANIA HA BXOAE AETEKTOPA.

2. [ToporoBeie cBOCTBA YaCTOTHOTO AETEKTOPA NPOABIAIOTCA B TOM. YTO:
a) rpn 6OJIBLION JeBUALIMKM YaCTOThl BXOAHOIO CUIHAMA YMEHbIIAIOTCS HEIMHEHHbIE
MCKaKEHUA BBIXOAHOIO CUrHasia YaCTOTHBIM JETEKTOPOM C OJJMHOUYHBIM KOHTYPOM;
6) npu Mano# [ieBUALMH YaCTOThI BXOAHOTO CHTHANA YMEHbLIAIOTCS HEJIMHEHHbIE
MCKayKEHHUS BbIXOHOTO CUrHANg;
B) MpPH Masoi JeBHUALIMKM YACTOTHI BXOJHOIO CUTHAA YBENIMHMBAIOTCA HETMHEHHbIE
UCKaKEHHUS BBIXOAHOTO CHIHANA;
I) IPY CIAMLIKOM MalOM OTHOIUEHWH CUIHAJ-HIYM Ha BXOJE AETEKTOPA 3HAUHTEIBHO
YMEHbUIAETCS OTHOIUCHUE CUTHAJ-1LYM Ha €ro BBIXOJE.

3. [pu npoxoxacHUK 6e10ro wyma 4epes3 4acTOTHbIA AeTEKTOP
a) CNeKTpasbHast MIOTHOCTD HyMa YBeNMUHUBAETCA C POCTOM YacTOTHI;
6) cnekTpansHast MIOTHOCTh IIYMa YMEHBIIAETCS C pOCTOM YacTOThI;
B) CMEKTpaJibHast MIOTHOCTH [IyMa HE MEHSIeTCs ¢ POCTOM 4acTOThI.

Tempi_10,11. [Mprem HenpepbIBHBIX CUTrHANIOB. [IpHem UM(POBLIX CHUIHAIOB

1. Ilpu npueme curHanor ¢ oaHOH GOKOBOH NONOCOH MO CPABHEHHIO ¢ TPHEMOM
ABYXTOJOCHBIX aMIUIUTYIHO-MOAYTMPOBAHHbBIX CUTHANIOB 00ECIIEUHBAETCA:
a) Oonee 3HA4YMTENBHOE NOAABIEHHE 3ePKATbHON NOMEXH:
6) MEHBILUUWH YPOBEHb UCKAXKEHUH CUTHANA Ha BbIXOAE MPUEMHHKA ITPH HANTMYUU
CE/IEKTHBHO-YACTOTHBIX 3aMUpPaHHid BO BXOJHOM CHIHAJE;
B) MEHbILIast CTOXHOCTh NMPUEMHHKA.

2. Tlpu cTepeodoHMUECKOM TNpHeMe YaCTOTHO-MOAYAMPOBAHHBIX CMTHAOB HaubOIbIIKNI
YpOBEHb pa3fefieHus KaHaloB 00ecneunBaeT:
a) CTEPEOACKOAEP € JIBYMS pa3HOMOJIAPHBIMU aMIIIUTY IHbIMU AETEKTOPAMH;
©) crepeosekonep ¢ BpPEMEHHBIM pa3ieNleHHEM KaHaloB;
B) CYMMAapHO-pa3HOCTHBIN CTEPEOAEKOAEP

3. [Ipu yBenuueHuu qucna ypoBHel Ga3oBoit MaHUMYNSLUK:
a) YMEHbIIAETCs BEPOSTHOCTH OIUMOKK MpueMa;
0) YBEJIMYMBAETCS BEPOSATHOCTb OLIHOKH NpuemMa;
B) BEPOSTHOCTH OIIMOKKU HE H3MEHSsIeTCSI.

Temsi 12,13. [pocTpaHcTBeHHO-BpeMeHHas 06paboTka curnanos. [lepcrnekTuBbl pa3Butus PITY
1. Ilpuem curHana ¢ NOMOUbIO HECKOJIBKHMX aHTEHH, PA3HECEHHBIX B NPOCTPAHCTBE,
[103BOJISIET:
a) YBEJIMYUTh YPOBEHb MOAABICHUS NMOMEX N0 COCEHEMY KaHany;
0) YMEHBUINTb rYyOUHY 3aMHUpaHHii CUrHaNA;
B) YBEIMYUTH YPOBEHD NMOJABICHHS [TOMEX MO 3€PKAJIbHOMY KaHaly.
2. AﬂaﬂTHBHaH KOMIICHCAlI NOMEX no3BOJIACT
a) NOJABUTb BHYTPHUIIONOCHBIE MOMEXH;
0) NomaBUTh MOMEXH, HAMPaBJIEHHE MIPUX0/1a KOTOPBIX COBNAJAET C HalpaBJieHHEM
curuana;
B) YBEJIHYHTb YPOBEHB MOAABICHHS NMOMEX 10 CPABHEHHIO C MONOCOBOM hunbTpaLmei.
3.YeTBEepTOMY MOKOJCHHIO CUCTEM COTOBO CBA3H COOTBETCTBYET CTAHAAPT
a) GSM;
0) LTE;




B) WiMAX2.

TeMbl KypCcOBbIX IPOEKTOB

[poeKTHPOBaHKHE YCTPOMCTBA NPHEMa CHTHAINIOB ¢ aMIUTUTY(HOH MoaysLmed and Cu bu
paarocTaHLUK,

[TapameTpsl ycTpolicTBa, HE U3MEHSIEMbIE B 3aBUCMMOCTH OT BApHaHTA 3aJaHUA:
JManasoH dacTtot 26,97...27,91 MTI'wy;

OTCTpoiiKa no coceareMy kanaiy 10 kl'n;

conpoTHeJieHHe aHTeHHBI 50 OMm;

[TapaMeTpb! yCTPOHCTBA, U3MEHSIEMbIE B 3aBUCUMOCTH OT BapUaHTa 3a1aHus:
THI paAUOCTaHLIMH

K03hPULUUEHT MOIYIALUU

YyBCTBUTENBHOCTB

M30UpaTEIbHOCTD 10 3€PKAJILHOMY KaHaly npuema

U30UPATENBHOCTD 10 COCETHEMY KaHaly npuema

OTHOLLUEHHUE CUTHAJ-LIYM Ha BBIXOAE AEMOLYJIATOpa

OTHOCHUTENIbHAS HECTAOUIBHOCTL YACTOTHl NPUHAMAEMOro CUruana
MaKCHMabHAS YacTOTa MOAYJISALMK CUrHANA

[IpoexTHpoBaHMe yCTPOICTBA NpHeMa CHIHANOB ¢ YacTOTHON Moaynauued aaa Cu bu
pamMOCTaHIMH.

[TapaMeTpsl ycTpoiicTBa, He H3MEHSIEMbIC B 3aBUCMMOCTH OT BapHaHTa 3aJaHud:
JManasoH 4actor 26,97...27.91 MI'w;

OTCTpoO¥Ka 1o cocennemy kanany 10 kl'u;

COMPOTHBAEHWE aHTeHHB! 5O OM;

[TlapameTpsl ycTpoHCTBa, H3MEHSICMbIE B 3aBUCUMOCTH OT BApHMaHTa 3a/1aHus:
THI paadOCTaHIIUH;

A€BHaLlMA 4aCcTOThI MPHHAMAEMOTI0 CHIHAJIA;

4yBCTBUTEJILHOCTD;

M30MpaTENIbHOCTh 10 3€PKATLHOMY KaHaly NpUeMa;

M30UPaTENILHOCTh 110 COCEAHEMY KaHaly TpHeMa;

OTHOLLEHHE CUTHAM-LIYM Ha BBIXOAE AEMOAYJIATOPA;

OTHOCHTEJIbHAsH HeCTAOMIBHOCTD YaCTOThLI MPUHUMAEMOro CHrHana;
MaKCHUMaJIbHas 4acToTa MOAY IALIMM CMIHaNa.

[TpoekTHpoBaHKe paguoBeLIaTEIbLHOTO NPHEMHHKA CUTHAIOB € YACTOTHON MOAYASIUMEN.
ITapameTpsl yCTpOHCTBA, HE U3MEHSNEMBIE B 3aBUCUMOCTH OT BapUaHTa 3aJaHus:
OTHOCHTE/IbHASA HECTAOUIBLHOCTE YaCTOTH MPUHUMAEMOTO curHana 107,
U30UpaTeNbHOCT MO coceaHeMy KaHany npuema 20 ab.

[TapameTpbl yCTpOHCTBA. H3MEHSIEMblEe B 3aBUCUMOCTH OT BapUaHTa 3a1aHHS:
BU/ 3ByYaHHs (MOHO WIIH CTEPED) ;

TUN CTepeoJeKoaepa;

TUI NPUEMHHKA;

AWATNAa30H 4acToT;

JE€BHALMA YACTOThl MPUHUMAEMOrO CUrHANA;

4yBCTBUTE/ILHOCTD;

M30MpaTeIbHOCTD MO 3ePKANbHOMY KaHaly MpHeMa;

OTHOLIEHWE CHIHAN-LIYM Ha BBIXOJE AEMOIYIATOPE;

OTHOCHTE/IbHAA HECTAOUIILHOCTh YaCTOThI IPUHUMAEMOTO CHUTHAA;
MaKCHMaJIbHas 4yacToOTa MOAYJISALMM CUrHAA.




4 | [TpoekTHpOBaHHe paJHOBELIATEILHOIO IPHEMHHKA CUTHAIOB € aMILIUTY/IHOM
MOAYJISILUEHN.

[TapamMeTpbl yCTpOHCTBA, HE H3MEHAEMBIE B 3aBUCMMOCTH OT BapMaHTa 3a/1aHHs:
OTHOCHTEJbHAs HeCTaGHAbHOCT YaCTOTHl NTPUANMaeMOro curnana 107
koa(duunent Mmoaynaumu 0, 3.

[MapaMeTpsl yCTPOHCTBA, H3MEHSIEMbIE B 3aBUCUMOCTH OT BapHaHTa 3a/laHHs:
TUI NPUEMHUKA;

JlMara3oH 4acToT;

JieBUALIAs YACTOThl NPUHMMAEMOr0O CUrHalA;

YYBCTBUTEJILHOCTD;

130MpaTeNbHOCTL N0 COCEJHEMY KaHay;

M30MpAaTENBHOCTD 10 3ePKaILHOMY KaHaly NpHeMa,

OTHOLIEHME CUTHAJ-LUYM Ha BBIXOAE AEMOILYIATOPA;

MaKCHMaJibHas 4acTOTa MOAYJIALIMHA CUrHaa.

Bonpocsb! k 3k3amMeny

p—

[IpeoGpasosatenu yactoThl. TpeboBanus k cmecurenam. Mckaxenus curHanos.

2. CxemoTtexHuka cmecutenei. ['erepoannbl. ConpsKeHWe HACTPOCK MPECEIeKTopa U
reTepoJuHa.

3. [locnenoBarelbHBIH AHOMHBIN aMIIUTYAHbLH JETEKTOP - MPUHLHI PabOTHL.

Koadduunenr nepenaun 8 pexkuMe CUNbHOTO CHrHana. BxoaHoe conpoTUBIeHHE.

HenuHeliHble MCKAXKEHMS B AMITJIMTYIHOM AETEKTOPE.

BosaeiictBue nomex na AJl.

Ananus AJl B pexxume cnaboro curnana

[TapannensHeid AnoaubIid Al

@a3oBble JETEKTOPHI.

.HacToTHble 1eTEKTOPBI.

10. Boszgeiicteune nomex Ha YJ[. CxemMbl MOPOronoOHWKEHHS.

11. Tlpuem AM- u OBII-curuanos.

12. Tlpuem ctepeo UM-cursanos.

13. Tlpuem ¢azoMaHuNy iMPOBAHHBIX cHrHaNoB. JlemonyasTopel ®M - 1 OOM-curHanos.
®opMUpoBaTElb ONOPHOIrO HANPAKEHUA.

14, TlpyveM cUrHANOB ¢ MUHUMAJIBHBIM 4aCTOTHBIM CABUTOM

15. MuoroyposHeBas PM, KAM.

16. TlpueM CIOXHbIX CUTHAIOB.

17. Tpuem ¢ nepectpoiikoit paboueit yacToTsl. IIponyckHas criocoOHOCTb KaHaa CBA3M

18. TTonasneHre 3aMUPaHKUi CHIHATA C OMOLIBIO NPOCTPAHCTBEHHO-PA3HECEHHOTO TpUEMA.

19. TeopeTH4yeckue OCHOBbI aJaNTUBHOW KOMIEHCALIUH NOMEX

20. KoMmeHcaTop y3KOMONOCHBIX CHHGA3HBIX TOMEX

21. KoMneHcaTop noMex ¢ KBaapaTypHbIMHM KaHanaMu oOpaboTky curnana

22, KomneHcaTop NMpPOKONOJOCHEIX NOMEX

23. AnanTHUBHBIC AaHTEHHBIC PELUETKH

24, TlepcneKTHBBI pa3BUTHS TEXHUKH PAJHOIIPHEMHEIX YCTPOHCTB

e RSN S

DoH OLEHOYHBIX CPEACTB ISt TPOBEACHHS aTTeCTALUM YPOBHA CHOPMHUPOBAHHOCTH
KOMTETeHLMH 00yYarolmxes no AMCUMIINUHE 0QOPMISETCS OTAEABHBIM J0KYMEHTOM

7. VUEBHO-METOUYECKOE 1 WH®OPMAIIHOHHOE OBECIIEYEHUE
TACTIAILINHDbL

7.1. KuuroobecneyeHHOCTb
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2018

http://dspace.www]1.vlsu.r
u/bitstream/123456789/47

25/1/01519.pdf>

E.K.Jlepun. O6paboTka
CUTHAJIOB B JIMHEHHOM TpaKTe
pagHOTNIPUEMHOrO YCTPOHCTRA!
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2019
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coctasureb B. B. JlorBuHOB.
— MockBa : MOCKOBCKHI
TEXHUUYECKNH YHUBEPCUTET
cBa3u ¥ HHpopMaTuky, 2016.
— 44 ¢. — ISBN 2227-8397.
— TeKeT @ 2AeKTpOHHDIH //
DneKTpOHHO-OUOAMOTEUHAS
cucrema IPR BOOKS : [caliT].

2016

http://www.iprbooks
hop.ru/61534.html

HccnenoBanue anropuTMoB
00paboTKH CUTHAIOB B
cucteMe Matlab: meton.
yKa3aHHs K 1abopaTopHbIM
padoram/ E.K.Jlepun; Bnaanm.
roc. yH-T.- Bmanumup: U3a-so

Bnanum. roc. yu-ta, 2011.-78 c.

2011

http://dspace.wwwl.
visu.ru/handle/12345
6789/3046

®dankko, A. H.
PanuonpremHeie ycTpoHcTBa.
COOpHUK 3aja4 M ynpaKHEHUH
: yueOHoe nocobue / A. U.

2019

http://www.iprbooks
hop.ru/90598.html




®danexo, T. 4. [TokazaHbeBa,

M. C. llywHoB. —
Hosocubupcek : Cubupckuit
roCyIapCTBEHHbIH YHUBEPCHUTET
TeJeKOMMYHUKALMHI 1
nHdopmatuk, 2019. — 55 ¢.
— ISBN 2227-8397. — TekcT :
9JEKTPOHHBIN // DNEKTPOHHO-
oubauoreunas cucrema [PR

BOOKS

PacueT 1 cXeMOTEXHUYECKOe 2016 http://dspace.www].
MOJENUPOBaHUE visu.ru/bitstream/123
(YHKLHOHATBHBIX Y3/10B 456789/4725/1/0151
pajiioTIPUEMHOTO YCTPOHCTBA 9.pdf>

[D51eKTpOHHBIH pecypc] :
yueOHoe rmocobue no
KypCOBOMY TPOEKTUPOBAHHIO /
E. K. JleBun ; Bnagumupckuii
rocy/1apCTBEHHbIH yHHBEPCUTET
UMEHHU AnexcaHapa
['puropseBuua u Hukonas
I'puropresuda CTONETOBBIX
(Bal'VY) Bonaaumup : <

7.2.IlepuoaHyecKkHe H3AAHHSI

OTreyecTBEHHbIE KYPHAIbI:

e PamnoTexHHKa;

e PafiioTeXHMKA U DJIEKTPOHKKA,;

o [IpuGopBl ¥ TEXHUKA SKCTIEPUMEHTA;

o [lndposas 06paboTKa CUrHAJIOB.

3apy0e:xHble KYpPHAbL:

¢ IEEE Transactions on Communications;

e IEEE Transactions on Signal Processing;

e IEEE Transactions on Instrumentation and Measurement.

7.3. UHTEpHET pecypchbl
http://www.studentlibrary.ru/
http://e.lib.vIsu.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE JUCHHUIIINHbI

JIns peanu3alMi JaHHOH JMCLUMMIMHBI MMEETCS CrielidalibHOe MOMEIIEHHE Ut POBEACHHNS 3aHATHH
NEKLIMOHHOTO, NPAKTHYECKOTO U J1ab0PaTOPHOIO THITOB, IPYIINOBBIX H MHAMBUAYATBHBIX KOHCYJIbTALMH,
TEKyLLEro KOHTPOMSA M MPOMEKYTOUHOH aTTecTaly, JUld CAMOCTOSTENBHOH paboThL. JleKioHHbIE
3aHsTHs NpoBoaATeA B aya. 301-3. IMpakTudeckue 3anatia — B ayn.410-3, naboparophblie -8 aya.304-3
MarepHanbHO-TEXHUHECKOE 00eCTIeYEeHHE MCIUILIMHB! BKITIOYACT:

o kadempanbHble MyIbTUMeaMiAHBIE cpesicTBa (aya. 301-3);

e HabOpBI CAANIOB K NEKLUIM;

¢ 0bopynoBaHHe crelmManu3npoBaHHoit abopartopuu (304-3, 410-3);

e nporpammMHsle cpesl: Matlab, Multisim.

PaGouas nporpamMma IHCLMILTHHBL COCTABCHA B COOTBETCTBUHU ¢ TPeGOBAHMAMM ®I'oC BO no
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