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1. IEJTM OCBOEHUS TUCLIUTLIMHbBI

IeasiMu 0CBOeHHS AHCHHUILIHHBI «Panuonpuemusie ycrpoiicta» (PIIY) saBasiroTes:

1. TloaroroBka B 00JacTH 3HAHUSI TEOPETUYECKUX OCHOB, IPUHILHUIIOB IIOCTPOEHMS, TPAKTOB
npueMa M aHajIoro-uuppoBod 0OpabOTKM CHTHAJOB PaJIUOTEXHUYECKHUX CHCTEM
pa3IUYHOr0 Ha3HAYEHHS.

2. ®opMupoBaHHME NPAKTHYECKUX HABBIKOB IIPOEKTUPOBAHUS TPAKTOB IPHEMA W aHAJIOro-
1 (GpoBoi 06pabOTKH CUTHATIOB.

3. ®opmupoBaHHE MPAKTHYECKUX HABBHIKOB pPabOTBI C ammaparypod [uis KOHTpOJIA H
HU3MEPEHHUs TapaMEeTPOB PaJIUONPUEMHBIX YCTPOHCTB.

4. TlomroroBka B 00JacTH pPaIMOTEXHUKH U1 pasHbIX cdep NpodecCHOHAIBLHON
NesITeTbHOCTH.

® TPOEKTHO-KOHCTPYKTOPCKOM;

® TPOM3BOJICTBEHHO-TEXHOJIIOTHYECKOH;
® HAyYHO-HCCJIEI0BATENbCKOM;

® CEpBUCHO-KCILIyaTallHOHHOM.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JucuummHa «PajgponpreMHble YCTPOHCTBa» OTHOCHUTCS K 0a30BOi uyacTu y4eOHOIO

IU1aHa

B3aumoceasb ¢ Opyzumu OUCyuUnIuHaAMuU

Kypc «PaguonpueMHble YyCTpPOHCTBa» OCHOBBIBa€TCS Ha 3HaHMU "BeIciuei
marematuku', "®usuku", «OcHOB Teopuum uenei», "LIMPpOBBIX  yCTpOHMCTB H
MHKPOIPOLIECCOPOB", "CXEMOTEXHUKH aHaJIOrOBBIX NIEKTPOHHBIX YCTPOKUCTB",

"PaOTEXHUYECKUX LIETIEH ¥ CUTHAIOB" .

[TonyyeHHble 3HAHWS MOTYT OBITh  HCIIOJIB30BaHbl IIPU  BBIIOJIHEHUH  BBIIYCKHOM
KBaJTU(UKAIMOHHOM paboThl, a TakXke B Ipolecce MOArOTOBKU M IPOBEIEHHS J1abOPaTOPHBIX
HCCJIeIOBaHUH U IIPOU3BOACTBEHHBIX UCIIBITAHUNA paJnoannaparypsl.

3. KOMIIETEHIIMM OBYYAIOUIET'OCS1, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUMs JUCIUITIMHBI

B pesynprate OCBOCHHS IUCIHUIUIAHBI OOYYaIOUIHICS JOJDKEH JIEMOHCTPHPOBATh
CJIEYIOIIUE Pe3yIbTaThl 00pa3oBaHUS:

3.1. 3uartsb:

- OCHOBHBIE TEXHUYECKHE TEPMUHBI HA PyCCKOM U aHIVIMHCKOM $3bIKaX, OTHOCSIIHMECS K o0nacTu
npuemMa u 06padotku curnaino (OK-7);

- OCHOBBI CXEMOTEXHHKH M J3JIEMEHTHYI0 0a3y aHaJoroBeIX W LHU(POBBIX 3JIEKTPOHHBIX
ycTpoiicTB 06paboTku cursaios (OIIK-3);

- OpuHUUNB  paboThl (YHKIHMOHAIBHBIX y3J0B aHAIOrOBBIX U  IH(POBBIX  CXEM,
OCYIIECTBIISIOMHUX YCHIEHHE, PUIIBTPALIUIO, reHepaluio 1 00padboTky curnanos (OITK-3);

- 3aBHCHUMOCTH I[IOKazareneld KayecTBa paJHMOTEXHHUYECKOH CHCTEMBI OT XapaKTePHCTHK H
napameTpoB npuemHoro ycrpoiicta (OK-7, OIIK-3);

- OCHOBHBIE BHUIBI NpeoOpa3oBaHUs CUTHAIOB B THUIOBBIX KacKagaX MPUEMHOrO yCTPOHCTBA
(OIIK-3);

- METO1bI 00€eCTIEYeHUs] TIOMEX0YCTOWUMBOCTH TpHU npueme curranos (OK-7, OITK-3);

- OCHOBHBIE 3Tallbl IPOEKTUPOBAHUS M CO3JaHUS PAJAUONPHEMHBIX YCTPOWCTB, MPHUHIUIIBI



BeIOOpa KoHCTpyKTOpckux pemenudt (OK-7, OIIK-3).

3.2. Ymern:

-MCIIOJIB30BaTh MMAaKeThl MPHKJIAIHBIX MpPOrpaMM [Uis TNPOEKTUPOBAHMS M HUCCIIEIOBaHUS
PaIMONIPHEMHBIX YCTPOMCTB Pa3IMyHOro Ha3Ha4YeHHUs, Ux nojcucreM, 61oxoB u (OK-7, OIIK-5);
-coOUpaTh ¥ AaHAIM3HPOBATH JaHHBIE U1 pacdeTa paauonpueMusix yerpoicts (OK-7, OIIK-3);

- OPUMEHATH [CHCTBYIOIIME CTAHIAPTHL MOJOKEHHUS H MHCTPYKIHMH 1O O()OPMIICHHIO
texHudeckon nokymentanuu (I1K-3).

- HUCIIOJIL30BaTh METOBI KCIIEPUMEHTATBHBIX HCCIEIOBAHUM M HCIBITAaHUH pa3zpabOTaHHbIX
YCTPOMCTB U OCHOBHBIE IIPAEMBI 00pabOTKH SKcIepUMeHTaNBHBIX JaHHbIX (OK-7, OIIK-5);

3.3. Bragers:

- HaBBIKAMH IPAKTHYECKOH paboThl ¢ HM3MEPUTEIbHBIMH NpUOOpaMM JJisl HCCIIEJOBAHUS
aHaJI0roBbIX M IH(poBbIX ycTpoiicTB(OK-7, OIIK-3);

- HaBbIKAMH SKCIIEPUMEHTAIBHOTO OIpEAETICHUs XapaKTepHUCTUK M NapaMeTpOB Ppa3IHYHBIX
ycrpoiicTB o0pabotku curtanos(OK-7, OIIK-5);

- METO/IaMH pacyeTa THITOBBIX aHATOTOBBIX U IU(PoBbIX ycTpoiicT (OIIK-3);

-HaBbIKAMH KOMITBIOTEPHOTO HCCIEIOBAHHUS MO SJIEKTPUYECKHM MOJENAM (PYHKIMOHAIBHBIX
y3510B paauonpueMHbix ycrpoicTB(OK-7, OIIK-3).

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI: «PagnonpuemMHblie yCTPOHRCTBA)
OGi1mast Tpy1I0eMKOCTh AUCHUILIHHBI COCTABIIAET 9 3a4eTHBIX eMHHL, 324 4Yaca.
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3amMupaHus CUrHaia u
Kmaccupukanus noMex.
DOyHKUMU JIMHEHHOTO "
HeJHeHoro Tpaktos PITV.
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CynepreTepoAUHHbIN NpUeM
Henocratku [IpHUEMHHUKA

npsaMoro ycunenus. IpuHuun
CYINepreTepoIMHHOrO TpHUeEMa.
[ToGouyHble KaHAJIBI MpHEMa.
Crpykrypa
CyIepreTepoIuHHOrO
MpHeMHUKA. [TonaBnexue
no60YHBIX U COCEIHHUX
KaHajoB  mpueMa.  Bribop
MPOMEXKYTOUHOM 4acTOTBhI.
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PelTuHr-
KOHTpOJIb |




IlBykpatHoe mpeoOpa3oBaHue
qgactoTsl. MHpaauH.

IToMexu ¥ UCKaKEHUsI CUrHaia
B JIMHEHHOM TpaKTe
HICTOYHUKH  DJIEKTPUUYECKOTO
mymMa B JIMHEHHOM TpaKTe.
Koadduuuent uryma u
ryMoBast TeMIeparypa,
rymMoBas TeMrneparypa
anteHHbl. Ko3¢d¢uuueHt uryma
MacCUBHOTO ycTpoiicTBa,
nocea0BaTeIbHOCTH
LIYMSIILIX
YeThIPEXTIOTIOCHUKOB.
Koa¢pduumenr myma
JINHEHHOT O Tpakra.
YyBcTBUTEIbHOCTh JIMHENHBIE
U HeJMHEWHBbIE HCKaXEeHUs B
JMHEHHOM TpakTe. YacToTHas
U30MpaTENbHOCTD.

10/62

CucTeMsl aBTOMAaTHYEeCKUX
pEryJaupoBOK

Cucrtema aBTOMAaTHYECKOH
noAcTpoiiku yactotel (AITY).
CTpyKTypHasi cXeéMa CHUCTEMBI
4acTOTHOM  aBTOMOJACTPOMKH
(YAID). AHanu3 CBOMCTB
CHUCTEM AITY. [Tosocsl
yAepKaHUs u 3axBarta.
Cuctembl aBTOMATHYECKOM
peryiupoBku ycuneHus (APY).
OCHOBHbIE  XapaKTEPHUCTHKH
CUCTEM APY.
BeictponeiicTByromue APY.
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PeiTunr-
KOHTPOJIb 2

BxoaHble uenu
Tunosble CTPYKTYPBl BXOIHBIX

peneii  (BL]). OO0o6ueHHas
JKBUBaJeHTHas  cxema  BILI.
AHanu3 OOHOKOHTYpPHBIX BII ¢
(UKCUPOBAaHHON HACTPOWKOW H
BII, paboraromux B Juama3oHe
4acToT. Pexumbl
MaKCHUMalbHOro Ko3(hdULHEeHTa
nepenayd M COIJIACOBAHUS.
JByxkoHTypHble BLI.
DKBUBAJICHTHbIE CXEMBbI
MPUEMHBIX aHTeHH. Cnocobbl
nepectpoiiku BLI.

Pexxumsl yIUIMHEHUS u
YKOpPOYEHHUS aHTEHHbI

10/62

Pe3oHaHCHbIE YCUIUTENU

Tursl u OCHOBHbIE
XapaKTEPUCTUKHA yCUnuTeNnen
CUTHaJIOB paauodacToTsl (YPY).
O6001IeHHass ~ YKBUBaJIEHTHas
cxema YPY u aHanu3 ee paboThl.
YcrouuBocts YPY. Metoabl

17

6/75

PedTHHT-
KOHTPOJIb3




obecneyeHus YCTOHYMBOCTH
VYPU. Yeunureau
MPOMEXYTOYHOM 4acTOThI
(YITY), Kiaccuukaus U
XapaKTepUCTHKHU. Turb
nosocoBbix Gunbrpo YITY

Bcero B 6 cemectpe

47/65

3ayer ¢
OLIEHKOM

ceMecTp

[Ipeobpa3oBaTend YaCTOTHI
Ha3nayeHue, TUTIBI U OCHOBHbIE
XapaKTEepPUCTUKH
npeobpazoBarenei YaCTOThI
(ITY). MckaxxeHUs cCUrHaJIa TUIA
«UHTEPPEPEHIIMOHHBIA  CBHUCTY.
Amnanus IO IHBIX u
TPaH3UCTOPHBIX 4.
Oco0OeHHOCTH  OajlaHCHBIX U
KOJBLEBBIX IT4. O6mme
CBEJIEHUsI O NeTEPOJIMHAX.

4

4
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AMIUIUTYAHBIE JETEKTOPBI

Ha3naueHue, THUMBI U OCHOBHbIE
XapaKTEePUCTUKU aMIUIUTY IHBIX
nerektopoB  (All).  AHanu3
[OCJIEIOBATEJIbHOIO  JTHOIHOIO
JIETeKTOpa B PEKUMAX CUIBHOIO
CHUTHasa. BxoaHoe
conpotuBieHue. HenuHeitHbie
HUCKa)KEHHUS. Bo3neiicTBue
nomex Ha AJl. [lapajuenbHblIi

AL

16/67

Peittunr-
KOHTPOJIb |

EGTCKTO pbI YFJ’IOBOFI MOAYJIALUHA

®da3oBble JETEKTOPBI.
YactoTHble gerexkTopnl  (Y]I)
Bo3snelictBue cnabbix u
cunpHBIX — momex Ha - UY/I
[Toporoeeie  cBoiictBa  Y/I.
CxeMbl NOPOTONOHMKEHHS.

7-9

12/75

IIpreM HenpephIBHBIX CUTHAJIOB
CTpyKTYpHI NPUEMHUKOB
JBYXIIOJIOCHBIX 7
OJHOMOJIOCHBIX  aMIUIUTYAHO-
MOIYJUPOBAaHHBIX CHUTHATIOB C
MOJIHOCTBIO MOJaBJIEHHOM
Hecylled U C IMUIOT-CUTHAJIOM.
CTpyKTypa paauoBelIaTelbHOrO
cTepeoOHUYECKOro
[IPUEMHHUKA. Cnektp
KOMIIJIEKCHOTO ~ CTEpPEOCHTHaa.
CrepeoaeKkoaepsl.

10-
12

16/67

Peiitunr-
KOHTPOJIb2

IIpueM HKUbpPOBBIX CUTHAJIOB.

JleMoayJIsTOpbl CUTHAJIOB C
$a3oBoOii W OTHOCHTENBHOM
¢dazopoii mMoaymnsuuein (OM).
dopmHpoBaTeIu OIMOpPHOTO
CHrHasia I1s1 ¢bazoBoro
JeTeKTopa. JemonynsaTops!

13-
15
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CHIHAJIOB ¢ MHOTOYPOBHEBOII
(hazoBoii, KBa/1paTypHOii
amnanTy AHOM MOy s LIHE H
(KAM) 11 ¢ MHHHUMa/bHBIM
YACTOTHBLIM CABHIOM.
Ipuemunku CJIOZKHbIX
CHIHAJIOB. [TonaBnexue
KOMILIEKCA [IOMEX 1pH fipHeme
CAOKHBIX  cirHanos. llpuewm
CUIHAJIOB € MEUICHHOH |
ObICTPOIt IPOrpaMmHoii
nepecTpoikoii padoueit
4acTOThl.

12. |I1pocTpanHcTBEHHO-BPEMEHHAs 7116 |4 4 2 7 + 6/60 PenTHHr-
00paboTKa CHIHAIOB. KOHTPOIb 3
VMeHbILEHHE FAVOHHDI
3amMupaHmii CHIHAJIOB C
MOMOULLIO  APOCTPAHCTBEHHO-
pa3sHECeHHOTO npuema.
OnTUMalibHOE CAOKEHHE
curnanos. CxeMbl aBTOBBLIOOPA
i JHHEHHOrO CJOKEHUS
CHTHAJIOB. AnantuBHas
KOMIEHcallis nomex.

13 [Hepenekrusbl pasputis PITY. 7117 |4 4
OCBOEHHE HOBBIX 1HANA30HOB
YACTOT,  HPUMEHEHHE  HOBbBIX
BHJIOB MOAVISUMH CHIHANOB H
aaropHTMOB 0bpadoTkH
CHIHAOB. HMcnoab3oBaHue
NOC/HEAHHX pa3padoToK B
001acTH  MHKPONPOHECCOPHOH
TEXHHKH " Cpe/cTB
(BYHKIHOHANLHOI
MHKPOIIEKTPOHHKH.

6/60
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Bcero B 7cemectpe 17 136 36 36 27 KI1 72/67 YK3AMEH
(454)

Hroro 34 |72 36 72 99 KI1 119/67 3aueT ¢
OHEHKOH.
HK3AMEH

! (45u)

5. OBPA3OBATEJIbHBIE TEXHOJIOT'HH
5.1. AKTHBHbIC H HHTEPAKTHBHbBIC GOPMbI 00y UeHHs

C neibio GOPMHPOBAHMS M PA3BUTHA 1PO(GECCHOHATLHBIX  HABBIKOB  CTY/ICHTOB B
yueOHOM HPOIECCe HCMOIb3YIOTCH aKTHBHBIC H HHTEPAKTHBHBIC (BOpMbI NPOBEACHUS 3aHATHIT B
CouCTAHMH ¢ BHEAYMTOPHOH paboToii:  (1abopatopHbic padOThl. KOHTPOIbHBIC ayINTOPHbIC
paboThL. KYPCOBOE MPOCKTHPOBaHHKE). OObeM 3aHsTHIL. NPOBOMMbBIX B HHTCPAKTHBHBIX popmax.
coctapager 119 uacop (1adopatopHbie M HPAKTHUYCCKHE 3aHSTHSA.  KOHCYJAbTAlMM  BHC
pacricanms, KOHTPOJIbHBIC MEPOTIPHATHS HA JICKIMOHHBIN 3aHATHAX).

5.2. CamocrosiTe/ibHasi padoTa CTy/IeHTOB
CamocrosiTesibhasi  (BHeayJAMTOpHas) padoTa  CTY/JICHTOB — BKJIOHACT  3aKPCILICHHC
TEOPETHUECKOTO MaTepHaa IpH Mo/ Ir0TOBKE K BbINOJIHCHHIO 1 3aUITC 1abopaTopHbIX 3a/1aHHH,
B MPOLECCE MOIMOTOBKM K 3a4eTy, IK3aMCHY. K KOHTPOJBHBIM MCPOHPHATHAM (Peittunr-



KOHTPOJIbH), @ TakXe B IIPOLIECCE KypCOBOIO NpPOEKTUpOBaHMsA. OCHOBA CaMOCTOSATEILHON
pabOoThI - U3yUEHHE JINTEPATYPBI 10 PEKOMEHIOBAHHBIM HCTOYHUKAM M KOHCIEKTY JIEKIIUH.

5.3. MyabTuMeauiiHbIe TEXHOJIOTHH 00y4eHHs
Bce neKIMOHHBIE 3aHSTUST TPOBOJATCS B BHJE IPE3EHTAUUW B MYJIbTUMEAUNHON
ayJMTOPHH C HMCIOJH30BaHHEM KOMIILIOTEPHOIO MpoeKTopa M mpexacTtaBieHueM oT 10 go 15
ClTaiIoB Mo Kaxaou jeknuu. CTyIeHTaM MOpeNoCTaBIsSeTCsl KOMIIBIOTEPHBIA KypC JIEKIHH H
omMcaHus BceX JabopaTtopHbx paboT. KoMnbloTepHBIE TEXHOJIOTHMH HCIOIb3YIOTCS IIpU
IPOBEJICHUH JTa0OPaTOPHBIX paboT.

5.4. JlekuuM NpUIIaMeHHbIX CIIENHAINCTOB
B pamkax ydeOHOro kypca «PagumonmpuemHble YCTPOMCTBa» IPELYCMOTPEHBI BCTPEYH C
MPEICTABUTEIISIMUA POCCUHCKUX KOMIIAHWH, BBICTYIVIEHUS U JIEKLIMH CIIELIMAIUCTOB, B YaCTHOCTH
JIOKTOpa TEXHUYECKUX HayK, npodeccopa Kadeapsl oCHOB paauorexHuku MOU (r.Mocksa) B.I'.
Kapramesa

5.5 PeiiTuHroBasi cucreMa o0y4eHust

PelTHHI-KOHTpOJL MNpOBOAUTCS TpuU paza 3a cemectp. OH mpenmnosiaraeT OLEHKY

CYMMapHbIX 0ajuIOB MO CIELYIOIIHUM COCTaBJISIOIIMM: aKTUBHOCTH Ha KOHTPOJIBHBIX 3aHSTHAX;
Ka4yeCTBO BBIITOJIHEHUS PEHTUHIOBBIX 3aJaHui 1 1a00paTOpHbIX padoT.

6. OHEHOYHBIE CPEACTBA JJIAA TEKYHWEI'O KOHTPOJISA YCIIEBAEMOCTMN,
MMPOMEXYTOYHOM ATTECTALIMA 1O HTOI'AM OCBOEHUS
JAUCIHUIVIMHBI 1 YYEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOMN PABOTBI CTYJIEHTOB

Cemectp 6

6.1. [lepeuyenn nabopaTopHBIX padoT

Ne "
o/ HaumenoBaHue j1abopaTopHoOii padorThi
1 N3mepenue 4yBCTBUTEIILHOCTH M OJHOCHTHAJIbHOM YaCTOTHOM

M30UPaTeIbHOCTH CBSI3HOT'O IPUEMHHKA (4 yac)

& W3MepeHue 1ByXCUTHaIbHON YaCTOTHON H30UpaTEIbHOCTH
paMoBENIaTEIbHOIO IpUEMHHKA (4 Jac)

HMccriegoBanie CUCTEMBI YaCTOTHON aBTONOACTPOUKH. (4 yac)
M3MepeHue napaMeTpoB paJuoBelIaTeIbHOIO MpUeMHHKA (8 yac)
HccneoBanne HeTMHEHHBIX SBICHUH B IMHEWHOM TpakTe (4 yac)
HccnenoBanue npecenekropa (4 vac)

HcciienoBanye yCUIMTeNs IPOMEKYTOYHOM YacTOTHI (4 9ac)
HccnenoBanne npeobpa3oBaresisi 4aCTOTHI (4 yac)

RN n|PB|W

6.2. KoHTpoJIb TEKyIIeil ycrieBaeMoCTH

Bonpochbl 1 3a1aHus K peHTHHr-KOHTPOJIK0 Nel

1. UYro sBiIseTCSA MPUYMHOM CETEKTHUBHO-YaCTOTHBIX 3aMUPAHHI CUIHAJIa Ha BXOJIE
[IpUEMHUKA ?

2. HWmeercs nBa IPUEMHHUKA: CYNIEPreTEPOIUH U NPIMOro ycuiaenus. Kak uamensrcs
apameTphbl IPUEMHUKOB ITPU UCKITIOYCHUH U3 UX CTPYKTYPHI:
- B [IEPBOM Clly4ae TOJbKO BXOIHOM Lenu?
- BO BTOPOM CJIy4ae TOJBKO YCHIIUTEJISI BHICOKOM YacTOTHI?

3. B 4eM cOCTOUT OCHOBHOE MPEHMYLIECTBO CYNEPreTepOANHHOTO IPHEMHHUKA TIEPE]]



4.

5.

IIPUEMHHUKOM TIPSIMOT'0 yCHUIEHUSA

Ha Bxoa mpeoOpa3oBarteis 4aCcTOThI IOCTYNAeT CUIHAJI ¢ 4aCTOTOM HACTPOUKH
npuemunka 100 MI'.. Yacrora retepoausa papaa 90 MI'1, nonocoBoi ¢puastp
npeobpasoBarens HacTpoeH Ha 9actoTy 10 MI'n. OnpenenuTs 9acToTy 3€pKajbHOrO
KaHajia MpHeMa U YacTOTy KaHalla IPSAMOTro MPOXOKIACHHUS.

Kakue mapameTpbl NpHEMHUKA ¥3MEHATCS ITPU IEpexXo/ie 0T OJJHOKPATHOTO K
JIBYKpaTHOMY NPeo0pa3oBaHUIO YaCTOThI?

Bonpocei 1 3a1aHus K PEHTHHI-KOHTPO./ 110 Ne2

1.

2,

YeM oTiMyaeTcs YCHIUTENb BbIcOkod yacToThl (MIIIY) oT yennurens npoMeKyTOYHOM
YacTOTHI?

[TouemMy 4yBCTBHTEIBLHOCTD IIPUEMHHKA OMPEIIISETCS, [NIaBHBIM 00pa3oM. ypOBHEM
HIyMa YCHJIMTEIsI BBICOKOW 4acTOThl, a He mymoM YII4?

Kaxoit u3 A1ByX aHTEHHBIX yCUIUTENEH (AY) HMeET MEHBIIUI YPOBEHB IIIyMa, €CITH Y
nepBoro AY ko3¢ duuuent mryma Kml=1.6 (mpu TemnepaType HCTOYHHKA CHTHAIA
t1=+50°C), a ans Broporo AY - Km2=1.6 (npu t2= -10°C)? Illym Ha Bxogax AY
00yCIIOBJIEH TEIIOBBIM IITyMOM BHYTPEHHETO CONPOTUBIICHHS HCTOYHUKA CUIHAJIA.
[Mpremuunk umeeT nosocy nponyckanus I1=10 kI'n u HacTpoen Ha wactoty 1MI'n. Ha
BXO/JI IPUEMHHKA ITOCTYTIaeT CyMMa JIByX MOILHBIX TAPMOHUYECKUX TOMEX, KOTOPLIE
BEI3LIBAIOT HEJIMHEHHBIN PEXKUM YCUIUTENS BEICOKOH 4acTOThl. BO3HUKHET 1M SBJIeHUE
UHTEPMOIYJISIMH 3-TO MOPSIIKA, €CIIH 9acToThl omex paBHbl 1, 1MI'n u 1.25MI'u?
[Tpu Hamuuu# 3¢ ¢exra 6IO0KUPOBAHUS OIIPEEISeTCsl YaCTOTHAs U30UPATEIbHOCTD 110
cocelHEMY KaHally IpueMa IByMs MeToJamu. B nepBoM citydae n30HpaTebHOCTb
ompeieNsieTcs OAHOCUTHATBHBIM METOIOM, BO BTOPOM — JIBYXCHUTHAJIBHBIM METOZOM. I'/1e
3Ha4YeHHE N30UPATEIFHOCTH OKAXETCS BhIIIIe?

Ha Bxozae mpueMHuKa oTHOIIeHHEe cUrHaiI-1yM Pe/Pm = 10. Onpenenuts oTHOIIEHHE
CHUTHAJI-IIIYM Ha BBIXOJI€ JIMHEHHOTO TPaKTa, eciii puaep U GyHKIMOHAIBHBIE Y3JIbI
TpaKTa UMEIOT CIIEIYIOIINE TapaMeTphbI.

OYHKIIMOHATIBHBINA Y3l Kos¢-uT nepegaun o | Koag-HT
MOIITHOCTH nryma
Ounep 0.8 2
BxomHas nens 0.5 ?

Yeunurenb BBICOKOH 4acToTHI | 10

[Ipeobpa3oBarens yacToTel |2

Ycunurens T4 10000

W | o

Bonpocs! 1 3a1aHus K peATHHT-KOHTPOII0 Ne3

1.

2
3.

K xakuMm HeraTuBHBIM IOCJIEACTBUSIM MPUBEAET UCKIIOUeHHE cucTeMbl APY U3 cocrasa
pueMHUKa?

C kako#i 1enbio B cucreme APY ucnosnb3yercss HanpsiKeHUe 3a1epKKH

[Toyuemy mHOrOKOIBIIEBaAS cucTeMa APY sBisieTcs 60oJiee ObICTPOACHCTBYIOMICH 11O
CpPaBHEHHIO ¢ OHOKOJIbLIEBOU APY?

K xakuM HeraTMBHBIM MOCJEICTBUSIM MPUBEIET UCKIOYeHHe cucteMbl AITUI U3 cocTaa
NpUEeMHHKA?

JlaliTe cpaBHUTENIbHYIO XapaKTePUCTUKY CIICIYIOITUX BapHaHTOB cBs3u Bl ¢ BHEeIIHUMH
YCTpOMCTBaMU: aBTOTpaHCPopMaTopHasi, TpaHchopMaTopHasi, BHY TPHEMKOCTHaS,
BHEIITHEEMKOCTHAs, KOMOMHUPOBaHHAs

B kakux ciydasx ciieyeT BEIOUpATh PeKUM Y/UTMHEHHS aHTEHHBI, a B KAKUX CIIydasixX —
YKOPOYEHHS?



7. Yto 03HAYAET MOHATHE KYCTOWUYHUBOCTD)» YCHIIUTEIIS?

8. B cucreme AITUI" u3MeHUIN XapaKTEPUCTUKY YACTOTHOIO JUCKPUMHUHATOPA
CJIEIYIOIIUM 00pa30oM: YMEHBIIUIM KPYTU3HY U MAKCUMAIIbHBIN KOIQPUIIUEHT
nepenaun. Kak usmenstcs napamerpst AITHI™?

6.3. TecT-KOHTPOJIb CAMOCTOSAITEILHOH PadoThI CTYI€HTOB

Temal PITY kak cocraBHas 4acTh CUCTEMBI liepeiauydl HHGOPMAIIUU
1. Ha3HaueHue paguonpUEMHOrO yCTPOHCTBA:
a) IPUHSTh U YCUJMTH PaJHOCUTHAT,
0) B yCJIOBHUSIX JIEHCTBUS IOMEX 00ECIEUYUTD IPUEM PAIMOCOOOIICHUN;
B) obecnieunTh IpueM U QUIbTPALMIO paIHOCUTHAIA OT [TOMEX.
2. OcHoBHble QyHKIHH PITY:
a) yCHJIEHHE paJlMOCUTHANa U (PUIIBTpAIUs €ro OT OMEX;
0) neMonyIsiMs paAlOCUTHATA;
B) IpueM, GUIbTparys, IeMOYISLHUS paldOCUTHANIA U TIOCIIEAYIoIIas ero o6paboTka.
3. OcHoBHBIE (Q)YHKIIMOHAIIBHBIE Y3JIbI PAIHOIPUEMHOTO YCTPOWCTRA!
a) M0JIOCOBOH (UIIBTP U yCHUIIMTENh BBICOKOW YaCTOTHI;
0) TMHEHHBIA TPAKT, IEMOAYJISTOP, HU3KOYACTOTHBIC Y3JIbl 00pabOTKH CHIHAJIA;
B) aHTE€HHA, YCUJIUTEIb, MOIYJISATOP, HCTOYHUK ITUTAHHMSI.
4. YcnoBusi BOSHUKHOBEHHsI OOIIMX 3aMHpaHUil CHTHANA
a) MHOTI'OJIy4€BBIM IIPUEM M y3Kasi I10J10Ca YaCTOT CHTHAJIa;
©) OIHOIyuEBbIH IPUEM U y3Kasl [10J0Ca YaCTOT CHTHAJIA;
B) MHOT'OJIy4€BBIM IPUEM H IIUPOKas M0JI0Ca YAaCTOT CHTHAIA.

Tema2 CynepreTepoAMHHEIN IpUEM

1. B cyneprerepoJMHHOM IIPUEMHUKE OCHOBHOE YCHIICHHE 00ECTIEUNBAETCS
a) B yCHJIMTEJIe HU3KOH YaCTOTHI;
6) B yCUJIUTENIE PaIHOYACTOTHI;
B) B IpeoOpa3oBaTeie YaCTOTHI;
I') B YCHJIMTENIE IPOMEKYTOYHOM YaCTOTEI.

2. OCHOBHOE ITPEUMYIIECTBO CYNEPreTepOANHHOIO IPHEMHHUKA TIEPE] IPHEMHUKOM
[PSIMOT'O YCUJIEHUS COCTOMUT:
a) B IIOBBIIIEHHOM YPOBHE I10/IaBJICHHS IIOMEX;
0) B MEHBIIEH CIIOKHOCTH;
B) B YMEHBIIICHUH rabapHuTOB.

3. Mcnonb3oBanye IBYKPaTHOIO IpeoOpa3oBaHusl YaCTOTHI B CYIEPreTEPOIHHHOM
NIPUEMHHKE MO3BOJISET:
a) YBEJIMYHUTh YyBCTBUTEIbHOCTH IPUEMHHKA;
0) YBEJIMUUTH CTENEHD MOAABIEHUS TIOMEX;
B) CHU3UTh YPOBEHb [1aPA3UTHOIO U3IY4YEHUS reTepoInHA.

4. 36MpaTenbHOCTD 10 3epKaIbHOMY KaHAIly 00€CIEeUYHBaeTCsl, B OCHOBHOM:
a) yCUJIUTEelIeM HU3KOH 4acTOTHI;




0) BXOAHOM IENbIO, YCUIMTENEM BBICOKON 4acTOThI U BEIOOPOM 3HAYEHUS
MPOMEXKYTOYHOH YacTOTBHI;
B) JIEMOAYJISTOPOM.

5. Ilpu yBeTMYeHHH 3HAUYSHHS IPOMEXYTOYHOH YaCTOTHI B CYNEPreTepOAUHHOM IPUEMHHUKE:!
a) YBEJIMYMBAETCS TIOJIABIICHUE 3€PKATbHON IIOMEXH;
0) yBETMYMBACTCS YyBCTBUTEIBHOCTD IIPUEMHUKA;
B) YBEJIUYMBACTCS M0IaBIEHUE COCEAHEH TOMEXH.

Tema 3 [ToMexy U UCKaKEHUS CUTHAJIA B JIMHEHHOM TpaKTe

1. McTOYHMKOM TEIJIOBOTO IIyMa SIBJISETCS:
a) uaeajabHas eMKOCTb;
0) uaeabHas HHAYKTUBHOCT;
B) TPAH3UCTOP;
I') pE3UCTOpP.

2. MUctouHnKoM IpoOOBOTO IIyMa SIBISETCS:
a) pe3ucTop;
0) eMKOCTb;
B) TPaH3HUCTOP.

3. MakcuMalibHast 9yBCTBUTEIBHOCTh PaMOIPUEMHUKA OIPAaHUYUBACTCH:
a) 4aCTOTOM €ro HaCTPOUKH;
0) ero BHYTPEHHUMH IIIyMaMHu;
B) 00IIMM KO3 (HHUIMEHTOM yCUIICHUS;
r') BUAOM IEMOAYJISTOPA.

4. Ko durueHT urymMma 4eThIpEXI0IIOCHUKA IOKA3bIBACT:
a) BO CKOJIbKO pa3 OTHOIIEHHE CUTHAI-IITIYM Ha BXO/IE YEThIPEXIOMIOCHHKA 00 Ible
OTHOIIEHHUS CUTHAJI-IITYM Ha €Tr0 BBIXOJIE;
0) BO CKOJIBKO pa3 yBEJIMYMBACTCS CUTHAJ HA BBIXOJIE YETBIPEXITOIIOCHUKA. 110
CPaBHEHHIO C BXOJOM;
B) BO CKOJIBKO pa3 YBEIMUMBAETCs MOIIHOCTH IIyMa Ha BBIXO/IE YETHIPEXIIOIOCHHUKA I10
CPaBHEHHIO C BXOJOM.

5. SIBneHue GIOKUPOBAHHUS 3aKITHOYACTCS:
a) B IIOSIBJICHUM UCKAXXEHUH CUTHAJIA;
0) B yMEHBIICHUH YCUJIEHUS TMHEHHOI O TpaKTa MPH BO3ACUCTBUM HA PAJAMONPUEMHHUK
MOIITHOM ITOMEXH;
B) B YMEHbIIIEHUU CTETICHHU 10/IaBJICHUS IOMEX B JIMHEWHOM TPAKTe.

Tema 4 CuicTeMbl aBTOMaTHYECKUX PETYIUPOBOK

1. ABTOMaTn4eckas peryJIMpoBKa yCUJIEHHs IPUEMHHKA IipeAHa3HauYeHa s
a) nojiep:KaHus CTabUIbHOCTU YacTOThI FeTEPOINHA;
6) noaaepxKaHus NOCTOSHCTBA HAIIPSDKEHUS Ha BBIXOJIE YCHIIMTEIS IPOMEKYTOYHON
4acTOThI, HEOOXOIMMOTO Il HOPMaJIbHOM paboThI IeMOayIsSTOPA;
B) NOBBILIEHHUS YyBCTBUTEIILHOCTH ITPUEMHHKA.

2. ABroMaruyeckas NoJCTPOHKA 4acTOThI F€TepOIMHA B IPHEMHHUKE IIpeIHA3HAYCHA JIJIS:
a) NOoJiepKaHUs TIOCTOSIHHOTO YPOBHSI CUTHAJIA Ha BBIXOJIE IETEKTOPA;
©) NOBBIIIEHUS] CTAOMIIBHOCTH YacTOThI I'€TEPOINHA;
B) YMEHBIIIEHHUS FTAPMOHUYECKUX COCTABIISIONIMX OCHOBHOI'O CHUTHAJIA TeTePOIHHA.

3. TlonsTus «mosoca yaepKaHHs», «I10JI0CA 3aXBaTa» OTHOCSTCS:
a) K IMHEHHOMY peKMMY pabOThl CHCTEMBI aBTOMATHYECKON MOACTPONKH YaCTOTHI
reTeponHa;
0) K aHaJIM3y CUCTEMbI ABTOMATHUECKOW PETyIHPOBKH YCHUIICHUS;
B) K HEIMHEHHOMY pexXHMy pabOThI CHCTEMBI aBTOMATHYECKOM MOACTPONKH YaCTOTHI
reTepo/InHa.




Temer 5, 6. Bxojanble 1ienu. Pe3oHaHCHBIE YCUIUTENH

1. TIperMy1IeCTBO NTEPECTPORKU YACTOTHI KOI€OATENILHOIO KOHTYPa IIyTEM M3MEHEHHS €T0
€MKOCTH 110 CPAaBHEHHUIO C UHJAYKTHBHOM MIEPECTPOUKON COCTOUT B TOM, YTO:
a) TIPH U3MEHEHUH YaCTOThI HACTPOMKHM KOHTYpPa €ro I0JI0Ca MPOIyCKaHUS H3MCHSIETCS
6oJbIe;
0) Ipx W3MEHEHHWH YaCTOThI HACTPOMKH KOHTYpa €ro 110J10ca IPOITyCKaHUs H3MEHAETCS
MEHBIIIE;
B) IPY M3MEHEHHH YaCTOTHI HACTPOMKH KOHTYpa €TI0 [0J10ca IMPOMyCKaHus BOOOILE He
HU3MEHSIETCSI.

2. YCTOWYMBOCTD YCHUIUTENS BBICOKOM 4aCTOTHI ONIPEAEIIAETCA:
a) ypOBHEM Iapa3UTHOH BHyTpEHHEH 0OpaTHOM CBSA3H:
6) ypoBHEM HeNMHEHHBIX| MCKaXXEHUH CUTHAIA;
B) HAJIUYHMEM IIOMEX.

3. YCHIUTEIIb TPOMEKYTOUYHON 4aCTOTHI IIPEIHA3HAYEH JIJIs:
a) TI0JIaBJICHHS TIOMEX IO 3€pKaIbHOMY KaHaly:
0) YCHJICHHSI CHTHAJIOB IIPOME)XYTOYHON 4acTOTHI M IOJABIEHHUS TIOMEX T10 COCETHEMY
KaHaly;
B) II0JIaBJICHUS TIOMEX 110 NOOOYHBIM KaHajlaM IIpUeMa.

4. Hauboplee mogaBjIeHHe MOMEX MO0 COCEAHEMY KaHaTy B yCUIUTENE IPOMEKYTOUHOM
YaCTOThI 00ECIIEUNBAIOT:
a) nmpe3okepamudeckue GuibTpsl (IIKD);
6) QHIBTPHI C KCIIONB30BAHUEM KATYIIEK MHIYyKTHBHOCTH u KoHaencaropos (LC-
(GUIBTPHI);
B) 3JICKTpOMeXaHHueCcKue QUIbTPHI;
r) GUIBTPHI HA TOBEPXHOCTHBIX aKycTU4deckux BoiaHax [IAB):
1) KBapIieBble QUIBTPHI.

6.4. Bonpocsl K 3a4eTy ¢ OLIEHKOH

1.PagronpreMHOe YCTPOUCTBO KaK COCTaBHAs 4aCTh CUCTEMBI epenaun uHdopmanuu. [lpeamer
Y 3a/1a4¥ Kypca.

2.MckaxkeHHs CHTHaJIa IIPU €ro pacIpOCTPAaHEHUH. 3aMUpaHUs CUTHAJIA.

3.CtpykTypa JMHEHHOI 0 TpakTa CyNepreTepoAUMHHOIO IPUEMHHUKA. 3epKaIbHbIA KaHaJl [IPUEMA.
4. KoMOMHaNMOHHbBIE KaHAJIbI [IPUEMA.

5.CynepreTepoaiH ¢ ABYKpaTHbIM ITpeoOpa30BaHUEM YaCTOTHL.

6.Mudpanun. [IpueMHuk ¢ npsMbM peobpa3oBaHUEM YaCTOTHI.

7.ACTOYHHUKH 3JIEKTPUYECKOTO LIyMa B JIMHEHHOM TPAKTe.

8.KoadpunueHT myma u nryMmoBas TeMreparypa.

9.1llymoBas Temrneparypa anteHHbl. KoadduuueHT nryma naccuBHOro ycTponcTBa.

10. Koad¢uiueHT nryma nociegoBaTeIbHOCTH IIYMSIIIUX YE€ThIPEXTTOIIOCHUKOB.
11.YyBCTBUTEIBHOCTH IPUEMHOI'O YCTPOUCTBA.

12.0cHoBHBIE HeNUHEHHbIE G (EKThI B TUHEHHOM TpaKTe.

13.YacToTHast u36MpaTeIbHOCTh IPUEMHOTO YCTPOUCTRA.

14. ABTOMaTH4€ECKas OJACTPOIKA 4aCTOThI reTepoiuHa. JINHEWHBIH pexum.

15.HenuHeHbI# pexxuM aBTOMAaTHYECKON MOACTPOMKH 4acTOThI rerepoauHa. OcoOeHHOCTH
JKCILTyaTalliy IIPUEMHOIO YCTPOUCTBA.

16.CucreMa aBTOMaTH4ECKOM perynupoBKkH ycuiaeHus. Hasnauenue. [IpuHIIUIIBI OCTpOEHUSI.
17. AMNIUTy1HasE XapaKTepUCTUKA CUCTEMBI ABTOMAaTUYECKOM PEeryJIMPOBKH YCUIICHHUS.
[TapameTpbl cucTeMBbl aBTOMaTUYECKON PETYITMPOBKU YCHUIICHUSI.

18.Kosdduuuent nepeaud 0JHOKOHTYPHOU BXOJIHOM IIETIH.

19.Pe:xuMBbI MaKCHMaJIbHOTO YCUJIEHHSI U COTJIACOBAHUS /ISl BXOAHOM LIETTH.



20.Bupl cBsI3€# KOHTYpa BXOJHOM LIEMH C BHEIIHUMH IEMEHTaMH. J[ByXKOHTYpPHBIE BXOIHBIC
uenu. CrnocoObl HACTPOUKH BXOIHOH Lend. OCOOEHHOCTH 3JIEKTPOHHON HACTPOMKH.
21.3aBHCHMOCTH pE30HAHCHOTO KO3 uIMeHTa nepeiaud BXOAHOMU LENH OT YaCTOThl HACTPOUKH
(MHIYKTHBHAsI CBSI3b C aHTEHHOM ).

22.BHyTpHEMKOCTHasl CBsI3b KOHTYpa BXOJHOM IIEIH C HArPy3KOH M MHIYKTHBHAs CBA3b C
aHTEHHOH — K03 pULIMEeHT nepesayu.

23.0co0eHHOCTH BXOIHBIX IeNel /ISl HACTPOSHHBIX aHTEHH.

24 . KosdduuneHT ycuIIeHHs OTHOKOHTYPHOIO YCHIIMTENS PaIMOYacTOThI.

25.Biusinre BHYTpEeHHEH 00paTHOM CBSI3U HA YCTOHYMBOCTH OJJHOKOHTYPHOIO yCHUIIMTENS
pPaTuoYacTOTHL

26.1ToBbIIIIEHHE YCTORYUBOCTH YCUIUTENS PAIA0OYaCTOTHL.

27.Ycunurens MpoMeKyTOYHON YacTOTH! — [IBa IPUHLKUIIA TOCTPOECHH . BHIBI TOIOCOBBIX
(GHIBTPOB Ui yCUIUTENEH IIPOMEKYTOUHOM YaCTOTHI

7 cemecTp

6.5. IlepeveHb 1abopaTopHBIX paboT

Ne .
'l HaumeHoBaHHe J1abopaTopHOH padoThI
1 HccnenoBanne BXOIHOM IEIMH HA OCHOBE CXEMOTEXHUYECKOTO
MoenupoBanus (84ac)
2 HccnenoBanue pe30HaAHCHBIX YCHUIIUTENIEH HA OCHOBE
CXEMOTEXHHUECKOT0 MOJIeTupoBaHus (8§4yac)
3 HccnenoBanue aMILUIMTY THOTO JETEKTOPA HA OCHOBE

CXEMOTEXHHUYECKOT0 MOJIETHpOBaHMs (8yac)
4 HccnenoBanue KaHaaa CBs3M (4 4yac)

5 HUccnenopanue npruemanka KAM-curaanos B cucteme Matlab
(44ac)

6 HccnenoBanue agantuBHOM ¢uibTpanmu B cucreme Matlab
(4 gac)

6.6. TeMbl NpaKTHYECKHX 3aHATHI

Ne
n/n

1. | [IpoBenenue pacyetoB B cucteme Matlab

2. | IIpoBenenue noctpoenue rpadpukoB B cucreme Matlab

3 PacueT nonoce! nponyckaHus TMHEHHOTO TPAKTa
CynepreTepoJMHHOIO IIpUEMHHKA
PacdeT cTpyKTypHOH CXEMBI CyNepreTepoAMHHOIO IpUEMHHUKA
4. | AM-cursajioB ¢ OJHOKpPaTHBIM ITpeoOpa30BaHUEM YACTOTHI —
BBIOOD NOJIOCOBBIX (PHIIBTPOB.
5. | PacueT cTpyKTypHOH CX€MBI CyNIepreTepoAMHHOIO MpUEeMHHUKA
YM-cursanoB ¢ 0THOKpaTHbIM peoOpa30BaHUEM JaCTOTHI —
BBIOOD MOJIOCOBBIX (PUIBTPOB.
6. | PacueT cTpyKTypHOH CXEMBI CyNepreTepoIMHHOTIO MPUEMHHKA C
JIBYKPATHBIM Ipe00pa30BaHUEM YaCTOTHI — BBIOOP MOJIOCOBBIX
(bUIBTPOB.

Tema 3anaTus




7. | Pac4eT 4yBCTBHTEILHOCTH CYNECPreTepOAUHHOIO NpueMHnka AM-
CUT'HAJIOB C CAHOKPATHBIM Npeo0pa3z0BaHUEM YaCTOThI

8. | Pacuer 4yBCTBUTENEHOCTH CYyNEPreTepOANHHOrO nprueMHuka YM-
CHTHAJIOB C OJIHOKPATHbIM NPe00Pa30BABUEM YaCTOTEI

. | Be10Op MHKpPOCXEM HPUEMHHUKA Y YCHUIIMTENS HU3KOH YaCTOTHI.

10.| PacueT OJTHOKOHTYPHOM BXOJIHON LIENH (CITyyadl ¢ HEHACTPOEHHOU
AHTEHHOM )

11.| PacyeT OTHOKOHTYPHOM BXOJHOM LIENH C JABYMs
aBTOTpaHC(HOPMATOPHBIMH CBA3IMH (CIy4all ¢ HACTPOCHHOU
AHTEHHOM ) -

12.| PacueT 0JHOKOHTYPHO#M BXOIHOM IIETH ¢ TpaHCHOPMATOPHOH
CBS3BIO (ClIyyal ¢ HACTPOCHHOU aHTEHHOM )

13.| PacyeT IByXKOHTYPHOH BXOJIHOW LIEIIH

14.| Pacyer ogHOoTpan3ucTopHoro Y BY no nocTosiHHOMY TOKY

15.| Pacuet ogHOoTpan3ucTopHoro ¥YBY no nepeMeHHOMY TOKY

16.| Pacuet xackogHoro YBY 1o nocTossHHOMY TOKY

17.| Pacuet kackogHoro YBY 1o nepeMeHHOMY TOKY

18.| MognenupoBaHue nIpecesieKTopa

6.7. TeMbl KYpCOBBIX IPOEKTOB

[TpoexTrpoBaHKHEe yCTPOUCTBA IPHEMa CUTHAIOB ¢ aMILTUTY JHOH Momysiiimed 11 Cu bu
pasiOCTaHIUK.

[TapaMeTpbl yCTpOMCTBa, HE H3MEHSEMBIE B 3aBUCUMOCTH OT BapHaHTa 3aJaHHs:
nuana3oH yactor 26.97...27.91 MI'it;

OTCTpoiiKa nmo cocennemy kanany 10 kI '1;

conpoTuBieHUE aHTeHHBI S0 OMm;

[TapameTpbl yCTpOHCTBA, H3MEHSIEMbIE B 3aBUCUMOCTH OT BapUaHTa 3a/1aHus:
THUIT paJMOCTaHIUH

KO3 ULIHEHT MOy ISLIUH

YyBCTBUTEJIHHOCTh

H30HpaTENIbHOCTB 10 3ePKATHPHOMY KaHAIy IpHeMa

U30UpaTeNIbHOCTE 110 COCEHEMY KaHaly puemMa

OTHOLIEHUE CUTHAJI-IIYM Ha BBIXOJE JEMOIYJIATOPA

OTHOCUTEJIbHAs HECTA0MJIBHOCTh 4aCTOTHI IPUHUMAEMOr0 CUTHaja
MaKcHMallbHasl 4acTOTa MOLYJISILIMU CUTHAJa

[IpoexkTHpoBaHUE yCTPOHCTBA IIpHEMA CUTHAJIOB € YacTOTHON Moy siued i Cu bu
paOCTaHIUH.

[TapameTpb! yCTpoiicTBa, HE U3MEHSIEMbIE B 3aBUCHMOCTH OT BapHaHTA 3aaHHs:
yana3oH 4actor 26,97...27.91 MI';

OTCTpOMKa 1o cocenqnemy kanany 10 k'

conpoTuBieHUe aHTeHHBI S0 OMm;

[TapameTpbl ycTpolicTBa, H3MEHsEMbIE B 3aBUCUMOCTH OT BapHaHTa 3aaHus
THUI PaJAUOCTaHIUH;

JIeBUALIUSI YACTOTHI IPUHUMAEMOTO CUTHAJIA;

YYBCTBHTEJIBHOCTD;

U30UPATENBHOCTD 10 3€pKAIbHOMY KaHaly IpHeMa;

U30MpaTENbHOCTD I10 COCETHEMY KaHAIly pUeMa;

OTHOLIEHUE CUTHAJI-IIYM Ha BBIXOJE AEMOIYJIATOPA;

OTHOCHUTEJIbHAs! HECTAOMIBHOCTh 4YaCTOTHI IPUHUMAEMOT'0 CUTHAJIA;
MaKCHMaJlbHasl 4aCTOTa MOJYJISIIIUU CUTHAJIA.




L

[IpoeKTHpOBaHKE PaUOBELIATEIBHOTO TPHEMHMKA CUTHANIOB C YaCTOTHON MOJLYJISILIHEH.
[TapameTpsl YCTPOHCTBA, HE H3MEHSEMBIE B 3aBUCUMOCTH OT BapyUaHTa 3alaHus:
OTHOCHTENbHAS HECTAGMIBHOCTB YACTOTHI IPHHMMaeMoro curaata 10
U30MpaTeIbHOCTD 110 COCeHEMY KaHany npuema 20 1b.

[TapaMeTpbl YCTPOMCTBA, H3MEHSEMBIE B 3aBUCAMOCTH OT BapHaHTa 3a/[aHMs:
BUJI 3By4aHHs (MOHO HIIH CTEPEO) ;

THUII CTepeOJeKoIepa:

THI IPUEMHUKA;

JMara3oH 4acToT;

JIEBHALIMS YaCTOTHI IPUHUMAEMOI0 CUIHAJIA;

4yBCTBHUTEJIBHOCTD;

H30MPaTEeIBHOCTD 110 3¢PKAJIbHOMY KaHally TpuemMa;

OTHOLIEHHE CUTHAT-IIIYM Ha BBIXO/IE AEMOIYJIATOPA;

OTHOCHUTEJIbHAS HECTAOMIIBHOCTH YacTOTHI IPHHMUMAEMOTO CUTHATIA,
MakcHMasbHasi 4acTOTa MOJLY ALK CUTHATIA.

[IpOeKTHPOBAHUE PATHOBEIIATEIBHOIO IPUEMHIKA CUTHAJIOB C AMIUTATY THON MO IALACH.
ITapamMeTphl yCTPOHCTBA, HE H3MEHACMBIE B 3aBUCHMOCTH OT BapHaHTa 3aJaHuUs:
OTHOCHTE/TbHAS HECTAGMILHOCTD YaCTOThI IIPHHAMAEMOro cHrHana 107;

k03¢ ¢unueHT Moxysiuuu 0, 3.

[TapaMeTpbl yCTPORCTBA, U3MEHSEMBIE B 3aBUCHMOCTH OT BapHaHTa 3aJaHus:
THII IPUEMHHKA;

JHara3oH 4acToT;

neBUAlLMs YAaCTOTHI IPUHMUMAEMOTO CUTHAIA;

YyBCTBHTEIbHOCTB;

M30UpaTEeIbHOCTD M0 COCEHEMY KaHaIy:

M30MpaTeNbHOCTD 110 3¢PKaJIbHOMY KaHally prHeMa;

OTHOILIEHUE CUTHAJI-IIIYM Ha BBIXOJIE JEMOJIYIATOPA;

MaKCHMaJlbHas 4acTOTa MOAYJISILIMM CHIHaJIa.

6.8. KOHTpO./1b TeKylIeH yCIeBaeMoOCTH

Bonpochbl ¥ 3aaHust K peTHHr-KOHTPo.I0 Nel

1. Vkaxurte MpUYHHY BOSHUKHOBEHHMS MCKKCHUN CUTHAJIA THIIA
«MHTEp(EPEHIMOHHBIN CBUCT», BOSHMKAIOLIUX B CMECUTEIIE.

2. VKaxuTe NPHYAHbI BOSHUKHOBCHHS HETMHEHHBIX HCKKCHUH BBIXOLHOIO
HAPSHKEHHUs MOIHOrO aMIUTHTYIHOTO A€TEKTOPa, KOr/ia OH paboTaeT B PeKUME
CHJIBHOTO CHUTHAJIA.

3. JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTHKY MMOC/IEI0BATE/ILHOTO U ApaJIeIbHOTO
JIAOIHBIX aMIUIUTYIHBIX JETEKTOPOB.

4. B ueM CyTh ABJICHUS aMIUTUTYIHOH CEJIEKIIMH, BOSHUKAIOLIETO IIPH aMILITUTYIHOM
JI€TEKTHPOBAHUH?

Bonpocel 4 3aJaHUsi K PEHTHHT-KOHTPOJII0 Ne2

1. YKaxkuTe NPUYAHY HOSBICHHS «IIOPOra» IPH YaCTOTHOM [ETEKTHPOBAHUH.

2. K yemy mpuBezeT ucKiItodeHHe (azoBpalnaress U3 CXeMbl YaCTOTHOI'O JAETEKTOPA,
ACTOJIB3YIOIIEH (ha30BOE IETEKTUPOBAHKME CHTHAA?

3. Ilpu KakoM 3HAYEHHUH Pa3HOCTH (a3 OMOPHOTO U BXOJHOIO CHIHAJIOB
06ecIeunBaeTCs MaKCUMAIbHAS TIMHEHHOCTh XapakTepucTHKy (HazoBOro JeTeKkTopa’

4. JlaiiTe cCpaBHUTENBHYIO XapaKTepUCTHKY NpueMHuKOB OBII-curaanos ¢ moxHoCThiO
I10/IaBJICHHOM HECYIIEH U C MUJIOT-CUIHAJIOM.




Bonpoch! 1 3a1aHus K PEHTHHI-KOHTPO/IK Ne3

1. Tloywemy  1OMEXOYCTOHYMBOCTH IPUEMHHUKOB OOM-curnannoB ~ HUXKE
OMEXOYCTORYHMBOCTH MpUeMHUKOB DM-curnanon?
2.  Yem 0OBICHAETCS TMOBBIIIEHHAas IoMexoycToluuBocTs npuemMa KAM-curnajios

10 cpaBHeHHUIO ¢ ipreMoM OM-curnanos?

3. JlaliTe CpaBHUTEIBHYIO XapaKTEPHCTHKY CX€M aBTOBbIOOpa H JIMHEHHOIO
CIIOKEHHMS] CHTHAJIOB, KOTOPBIE HCIIOJIB3YIOTCA IIPU INPOCTPAHCTBEHHO Ppa3sHECEHHOM
pUeMme.

4., Kaxkue mapaMeTpbl TNpUEMHHMKA HM3MEHATCS, €CIM IIPH  ONTUMalbHOM
CYMMHPOBAHHHM CHTHAJIOB IIPOCTPAHCTBEHHO pA3HECEHHBIX AHTEHH YBEJIUYHTH HX

KOJIMYECTBO?

6.9. TecT-KOHTPOJIb CAMOCTOSATEILHON padoThI CTY/IEHTOB

Tema 7. [IpeoOpa3oBaresiv 4aCTOTHI

1. HaubGoubluee nmogasienrne NoOOYHBIX KaHAJIOB IIpUeMa HabIk01aeTCs IPU UCIOIb30BaHUU
B MMpeoOpa3oBaTesiX 4YaCTOThl CMECHTEIIEH:
a) OJTHOUOHBIX
0) OTHOTPAH3UCTOPHBIX
B) OQJIaHCHBIX;
I') IBOMHBIX OalaHCHBIX (KOJIBLEBBIX).

2. Wcnonp30BaHKMe CHHTE3aTOpa YaCTOTH B KAYECTBE reTepoInHa BMECTO aBTOI€HEPATOpa
IIO3BOJISIET:
a) CHU3UTh CTOUMOCTDb PaldOIPUEMHHUKA;
6) pacIIUpUTh YaCTOTHBIM JHana3oH paboTsl paJdOIPUEMHHKAE,
B) IIOBBICUTH TOYHOCTh HACTPONKHU, N30UPATENBHOCTD U YyBCTBUTEIBHOCTD
PaTMONPUEMHOIO YCTPOUCTBA.

3. UckaxeHus TUIA «MHTEQEPEHIIMHHHDIA CBUCT» BO3HUKAIOT
a) MpH YBEJIMYEHUH YPOBHS CUTHAJIA;
0) npu yMEHbUIEHUU YPOBHS CUT'HAJIA,
B) 3a CYET BOBHHKHOBEHHSI KOMOWHAIMOHHBIX TAPMOHHUK Ha BBIXOJE CMECHUTEIIS.

Tems! 8, 9. AMIIATYAHBIC AETEKTOPHI JIeTEKTOPhI YIIOBOW MOAYIALIUU

1. JInst ycTpaHeHHUs HEJTMHEHHBIX HCKAKCHUM CUTHAJIA HAa BBIXOJE aMILUIMTYIHOTO JHOAHOIO
JIETEKTOpa HE0OXOAUMO:
a) yCTaHaBJIMBATh Nepej] HUM aMILTUTYAHbIH OrpaHUYUTEIb HANIPSKEHHUS
0) obecrieunBaTh JOCTATOYHO OOJIBIION YPOBEHDL CUTHAJIA HA BXOJIE IETEKTOPA;
B) oOecrieurBaTh Majiblii YpOBEHb CUTHAIA HA BXOJE JAETEKTOpA.

2. [ToporoBbie CBOWCTBA YACTOTHOI'O I€TEKTOPA MPOSBISIOTCS B TOM, YTO:
a) MpH OOJIBIIOH IeBHAIIMK YaCTOThI BXOIHOTO CUTHAla yMEHBIIAIOTCS HEJTMHEHHBIE
HCKa)KEHHUS BBIXOJHOTO CUTHAJIA YACTOTHBIM JAETEKTOPOM C OJUHOUYHBIM KOHTYPOM:
6) mpu MaJIO¥ I€BUAIMK YAaCTOThI BXOJHOIO CUTHA/Ia YMEHBIIAIOTCS HETMHENHBIE
HCKa)KEeHHUS BBIXOJHOTO CUTHAJIA;
B) IIPH MaJIOW JE€BHAIIMH YaCTOTHI BXOJAHOI'O CUTHAJIA YBEJIMYMBAIOTCS HEJTMHEHHDIE
HCKa)XEHHUs BBIXOJIHOTO CUTHAJIA;
T') IPH CJIMIIKOM MaJIOM OTHOLIEHHH CHUTHAJI-LIYM Ha BXOJ€ ACTEKTOpaA 3HAYUTEILHO
YMEHbIIAeTCs OTHOLIEHUE CUTHAJI-IIIYM Ha €r0 BBIXOJIE.

3. [Ipu npoxoxxaeHuu 6e10ro NryMa yepe3 4aCTOTHBIM IETEKTOp
a) CIeKTpalibHas MIOTHOCTH IITyMa yBEJIIMYUBAETCS C POCTOM YaCTOTHI;
0) criekTpajbHasi INIOTHOCTH IIyMa YMEHBIIAETCs ¢ POCTOM YaCTOTHI;
B) CIIEKTpaJIbHas IJIOTHOCTh IIIyMa HE MEHSIETCS C POCTOM YacCTOTBHI.




Temsr 10.11. [TpyeM HenpepbIBHLIX CUIHAIOB. IIprHeM mudpoOBBIX CUTHAIIOB

1. Ilpu nmpreMe CUrHaJIOB ¢ OJHOH OOKOBOM I0JI0COM 10 CPABHEHHIO C IIPHEMOM
JBYXIIOJIOCHBIX aMILTATY JHO-MOIYIMPOBAaHHBIX CUIHAIOB 00€CTICUMBAETCS:
a) 6oJiee 3HAUUTENILHOE TIOJABICHUE 3€PKAIbHON IIOMEXH;
0) MEHBIIUH YPOBEHb HCKAKEHUH CUTHAJIA HA BBIXOJI€ IPHEMHHUKA ITPH HATHYUH
CEJIEKTUBHO-YACTOTHBIX 3aMUPAHUI BO BXOJHOM CHUIHAJIE,
B) MEHBIIAs CI0KHOCTh IPUEMHHKA.

2. Ilpu cTepeohOHUIECKOM [IPHEME YACTOTHO-MO/IYTHPOBAHHBIX CUTHAIOB HAUOOJIBIIHIA
ypOBEHb pa3JeieHus KaHalIOB 00ECIIEUHBAET:
a) CTepeoIeKOep ¢ IBYMsl Pa3HOIIOJISPHLIMU aMILTATYIHBIMU JIETEKTOPAMHU;
0) cTepeoIeKoIep ¢ BPEMEHHBIM Pa3/IeICHUEM KaHaJIOB;
B) CYyMMapHO-pa3HOCTHBIN CTEPEOAEKOIED

3. Ipu yBenuueHUH YuciIa ypoBHEH (Ha30BOM MaHUITYJIALMA:
a) YMEHBIIIAETCS BEPOATHOCTD OIIHOKH IIpHEMA;
0) yBEIMUMBAETCS BEPOSTHOCTD OIUMOKH IIPUEMA;
B) BEPOSTHOCTH OLITMOKU HE H3MEHSIETCS.

Temsr 12.13. TIpocTpaHCTBEHHO-BpeMeHHass 00paboTka cHIrHajioB. [lepCreKTHBBI pa3sBHUTHSA
PITY
1. Ilprem curHasia ¢ MOMOIIBIO HECKOJIBKMX aHTEHH, Pa3HECEHHBIX B IPOCTPAHCTBE,
MO3BOJISIET:
a) yBEJIMYUTH YPOBEHb MOJABICHUS IIOMEX II0 COCEAHEMY KaHAITy;
0) yMEHBIIUTH INIyOUHY 3aMMpaHUN CHTHAJIA;
B) YBEJIMYUTH YPOBEHB NOJABICHHUS IOMEX 10 3€PKATbHOMY KaHay.
2. ApganTuBHas KOMIIEHCAIIAS ITIOMEX MTO3BOJISIET
a) II0/IaBUTh BHYTPHUIIOJOCHBIE IIOMEXH;
6) OaBUTh IOMEXH, HATIPaBJICHHE IPUXO0/1a KOTOPBIX COBIAJAET C HAITPABIICHUEM
CHTHaJAa;
B) YBEJUYMTh yPOBEHD [0IaBICHHS IOMEX 110 CPABHEHMIO C TOJIOCOBOH (QUIbTpALIHeH.
3.YeTBEpTOMY IIOKOJIEHHIO CUCTEM COTOBOM CBSI3H COOTBETCTBYET CTAHIAPT
a) GSM;
6) LTE:
B) WIMAX2.

6.10. Bompocsl Kk 3K3aMeHy

f—t

[IpeoGpasoBareny 4acToThl. TpeboBaHMs K CMECHTENAM. VICKaKeHHUsI CUIHAJIOB.

2. Cxemorexuuka cMecuteneil. ['erepoaunbl. ConpsyKEHHE HACTPOEK MPECENIEKTOpa U
reTepoJuHa.

[Tociie10BaTe IbHbIH AHOHBIA aMIUTMTYIHBINA JeTEKTOp - NpiuHIUN paboTel. Kosdduuuent
nepeayy B pe)KUME CHIBHOTO CUrHala. BXoHO€e COMPOTHBICHHE.

HenuHelHbIe UCKAXKEHHUSI B aMIUIMTYIHOM JETEKTOPE.

Bosneiicteue nmomex Ha A/l

Anamms AJl B pexume caboro cursana

[MTapannensubiii quoaHsiid AL

®da3oBbI€ 1ETEKTOPHI.

9. .YacToTHBIE IETEKTOPHI.

10. Bo3sgetictBue momex Ha YJ[. CxeMbl NOPOrOMOHMIKEHHUS.

11. Ilpuem AM- u ObII-curnanos.

12. Tlpuem crepeo UM-curnaos.

(U'S]

NN B



13.

14.
15.
16.
17.
18.
19.
20.
21,
22.
23.

24.

[IpueM (pazoMaHHITy THPOBAHHEIX CUrHATOB. JleMoaynsatopel ®M - u OOM-curHaios.
dopmupoBaTeb OOPHOTO HANIPSIKEHUS.

[IpreM CUTHAJIOB C MUHUMAJIBHBIM YaCTOTHBIM CJIBUTOM

MsuoroypoHeBass ©M, KAM.

[Tpuem CI0KHBIX CUTHAJIOB.

I[TIpueM ¢ mepecTpoiikoit paboueit yacToTsl. IIpomyckHas ciocOOHOCTH KaHasa CBSI3H
[TonasiieHKe 3aMHpaHUil CATHAJIA C IOMOLIBIO IPOCTPAHCTBEHHO-PA3HECEHHOTO NTpUEMa.
TeopeTHuecKre OCHOBBI aIJalTUBHON KOMIIEHCALIUH [TOMEX

KomrieHcarop y3KOMOIOCHBIX CHH(A3HBIX IIOMEX

KoMnencarop momex ¢ KBaJpaTypHBIMH KaHadaMHi 006pabOTKU CUTHAaA

KomnieHcaTop MupOKOIOIOCHBIX ITIOMEX

AJanTUBHbBIE AaHTEHHBIE PELIETKH

[TepcrieKTHBBI Pa3BUTHS TEXHUKH PAIMONPHEMHBIX YCTPOUCTB

8. YAEBHO-METOIUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIUIIJIMHBI
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2. Teopus mepeaud CHTHAIOB Ha JKEJIC3HOJAOPOXKHOM TpaHcropre: ydebnuk / I'.B.

Topenos u ap.; nox pen. [.B. Fopenosa. - M.: ®I'BOY "VuebHo-MeTOAMYECKUH
IEHTp Mo 0Opa3soBaHUIO Ha KEJIe3HOAOpoXkHOM TpaHcmopre'. 2013. - 532 c.
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OTedecTBEHHDbIE KYPHAJIbI:

e PaIMOTEXHHUKA;

e PaHoTeXHUKA U JIEKTPOHUKA,

o [IpuGops! U TEXHHKA dKCIIEPUMEHTA,

e [{udposas 06paboTKa CHrHAIOB.

3apy0exHble Ky pPHAJIbI:

e [EEE Transactions on Communications;

e [EEE Transactions on Signal Processing;

¢ I[EEE Transactions on Instrumentation and Measurement.

9. MATEPUAJBHO-TEXHUYECKOE OBECHEYEHME JUCIMITJIMHDbI

MareprabHO-TEXHUYECKOE 0OECIIEYEHUE TUCIMILIMHEI BKIFOYAET:
¢ KadenpaibHble MyJIbTUMEIMIHBIE cpeacTBa (aya. 301-3 u 335-3):
e HaOOpBI CIAA0B MO BCeM JEKIUAM (0T 15 10 30 cnal1oB 10 KaxIOu JIEKIHH ),
e 00OpyI0BaHHE CHEIMATH3UPOBaHHOM 1aboparopun (304-3);

[Ipumeuanns:
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PaGouas nporpamMMa JMCHHIUIHHBI COCTaBlIeHa B COOTBETCTBUH ¢ TpeboBanusmMu OI'OC BO mo
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