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1. IIEJIM OCBOEHUS JUCIUITIJIMHBI

IleasiMu ocBOeHHs THCHHILUIMEBI «Paanonpuemuslie ycrpoicteay (PIIY) aastores:

1. TloaroroBka B 00JIACTH 3HAHHS TEOPETUYECKHX OCHOB, IIPHHIIMIIOB MOCTPOCHHUS, TPAKTOB
mpueMa M aHanoro-u@poBod  00pabOTKM CHUTHAIOB PAaTHOTEXHHUYECKHX CHCTEM
pa3IMYHOr0 Ha3HAYCHHMS.

2. @®opMHpOBaHHE NPAKTHYECKHX HABHIKOB IPOEKTUPOBAHHS TPAKTOB IPHEMA M aHAJIOr0-
¢ poBoit 00pabOTKH CUTHAJIOB.

3. dopMmupoBaHHE NPAKTHYECKHX HABBIKOB pabOThl C alapaTypod JUIs KOHTPOJIS H
M3MEpEHHs [IapaMeTPOB PaMONPUEMHBIX YCTPOKCTB.

4. TlogrotoBka B 001acTH pagMOTEXHMKHM /Ui pasHbIX cdep MHpopecCHOHATBHOH
eI TeTbHOCTH.

e IIPOEKTHO-KOHCTPYKTOPCKOM;

®  IIPOM3BOJICTBEHHO-TEXHOJIOIMYECKOM;
e HayYHO-HCCIIE0BATEILCKOM;

®  CEPBHCHO-AKCIUIyaTallHOHHOM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

JlucimmiuHa «PaauonprieMHbie yCTPOHCTBAY OTHOCHTCS K 0a30BOH YacTH:

B3aumoceazs ¢ Opyzumu OucyunIuHamu

Kypc «PaauonpHemMHbIe YCTPOWCTBa» OCHOBBIBACTCA Ha 3HAHUM "Beiciuen
marematukn". "Owusuku', «OcHoB Teopuw uemei», "IudpoBbIX  yCTpOHCTB U
MHKPOIIPOLIECCOPOB", "CXEeMOTEXHUKH aHaJIOTOBBIX JIEKTPOHHBIX YCTPOUCTB",
"PagrOTEXHUYECKHX LI€TIEH U CUTHAJIOB' .
[lonyyeHHbIE 3HAHHS MOTYT OBbITb  HCIIOJb30BaHbl NIPH  BBINOJHCHUH BBIITYCKHOM
KBaIU(UKALMOHHONW pabOThl, a TaKKe B MPOLECCE MOATOTOBKM M INPOBENACHHUSA 71a00paTOPHBIX
UCCIIEIOBaHM B TPOU3BOJICTBEHHBIX HCIIBITAHHA paaroannaparypsl.

3. KOMIETEHIIMUA OBYYAIOUETOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCHUIIJIMHbI

B pesynbrare OCBOCHMS JHUCLMIUIMHBI OOYYArOUIMICS [O/DKEH JIE€MOHCTPHpOBATH
ClIeIYIOLINE PE3YJIbTAaThl 00Pa30BaAHHMS:

3.1. 3nartn:

- OCHOBHBIE TEXHMYECKAE TEPMHUHBI HA PYCCKOM M aHIIMHCKOM SI3bIKaX, OTHOCSIIHMECH K 00/1aCTH
npuema u 06paboTku cursanos (OK-7);

- OCHOBBI CXEMOTEXHHKH M JJIEMEHTHYIO 0a3y aHaJOroBBIX M IHMQPOBBIX 3JIEKTPOHHBIX
ycrpoict 06pabotku cursanos (OIIK-3);

- npuHIMIBL  paboThl  (QYHKUMOHAIBHBIX Y3710B  AHANOTOBBIX W UM(POBBIX  CXEM,
OCYIIECTRISIONHX YCHIIEHHE, QUIBTPALIHIO, TeHepalnio H 06paboTky curnainos (OIIK-3):

- 3aBHCHUMOCTbH IIOKa3aTelel KadyeCcTBa paJHOTEXHUYECKOM CHCTEMBI OT XapaKTEpUCTHK H
napameTpoB npruemMHoro ycrpokcrsa (OK-7, OIIK-3);

- OCHOBHBIE BHJBI NPEOOpPa30OBaHMs CUTHAJIOB B THIIOBBIX KacKajax MPUEMHOIO yCTPOHCTBA
(OIIK-3);

- MeTOIbI 00eCTIeYeH s TOMeX0oycTonuMBoCTH nipy npueme curaanos (OK-7. OI1K-3);

- OCHOBHBIE JTalbl IPOEKTHPOBAHHS U CO3JAHUS PaJUONPUEMHBIX YCTPOMCTB, IPHHIIMIIBI
BBIGOpa KOHCTpyKTOpCcKuX petenuit (OK-7. OIIK-3).



3.2. Ymers:

UCIIOJIb30BATh [AKEThl TPHKJIAAHBIX IPOrpaMM /Uls M[POCKTHPOBAHUS M MCCICIOBaHHSA
PAIMONPHEMHBIX YCTPOMCTB Pa3IM4HOTO Ha3HAYeHUs, X moacucTeM, 6;10koB u (OK-7, OIIK-3);
- coBMpaTh U AHATIM3UPOBATH JaHHbIE IS pacyeTa panuonpueMHbx ycrpoicts (OK-7, OIIK-3):
- [pUMEHSATh JEHCTBYIOINME CTAHJAPTHL IIOJNIOXKEHHS M HHCTPYKUMH MO OG(OPMIICHHIO
TexHUYecKor gokymenTaiuu (OK-7).

- HCIIOJIB30BaTh METOABI IKCIEPHMMEHTAIBHBIX MCCIEJOBAHUM U HCIBITAHMH pa3paOOTaHHBIX
YCTPOMCTB M OCHOBHBIE [IPHeMbl 06PabOTKH YKcTepuMeHTabHbIX AaHHbIX (OK-7, OIIK-3);

3.3. Baajgern:

- HAaBBIKAMM [PAKTHYECKOW pabOThl C H3MEPHTENBHBIMH IIPUOOpaMM JJis HCCIICAOBaHHsA
aHaorosbix ¥ Edpossx ycrpoicrs (OK-7, OIIK-3);

- HaBBIKAMU HKCIIEPUMEHTAIBLHOTO OINpENEICHUs XapaKTEPUCTHK H IMapameTpoB pa3jIdyHBIX
ycrpoict 06pabotku curHanos (OK-7, OIIK-3);

- METOZIAMH PAcyeTa THIIOBBIX aHAIOTOBBIX M MU(MPOBEIX ycTporcTs (OITK-3):

-HABBIKAMH KOMIIBIOTEPHOTO HCCIEIOBAHUS [0 3JIEKTPUYECKMM MOMENSAM (QYHKIMOHATBHBIX
y3110B paiauonpaeMHubix yerpoicrs (OK-7, OIIK-3).

4. CTPYKTYPA U COAEPKAHUE JUCLHUIIJIMHBI: «PaguonpuemMHbie yCTPOHCTBA)
O6m1ast TPyA0EMKOCTh JIMCIUIUIMHBI COCTABIIAET 9 3a4eTHBIX €IMHHIL, 324 daca.

No

Paznen
JUACUHUILITAHBIL

Cemectp

Henensa cemectpa

Bunpl yueGHOI paboThl, BKIIFOUast

CaMOCTOSTEIbHYIO pabOTy CTYAEHTOB U

TPYHAOEMKOCTh (B 4acax)

OObeM yueOHOH
paboThI C
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PITY kak cocTraBHas 4acTb
CHUCTEMbI Nlepeauu
uH(opMaLuu
OO1ias cTpyKkTypa
1 poBoi
PaAUOTEXHUYECKON
CUCTEMBI NEpeNayu
uH(popmaluu. 3aMUpaHus
CHrHasa U Kjiaccuukauus
riomex. OyHKLMU
JIMHEHHOTO U HEJIMHEHHOIO
tpaktoB PITY.
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CynepreTepoavHHbIN NpUeM

HenocraTky npueMHHKa
NpAMOTO YCUJIEHHS.
[TpuHLMT
CyIepreTepoJMHHOro
npuema. [10604YHbIE KaHAIbI
npuema. CTpyKTypa
CynepreTepoJuHHOI0
npueMHuka. [logasnenue

4/33

Peiitunr-
KOHTpPOJIb |




NoOOYHBIX H COCeIHUX

KaHajioB npuema. Boibop
MPOMEKYTOYHOMN YaCTOTHI.
JIBykpaTHoe
npeo6pa3zoBaHHe YaCTOTHI.
HHuppanuH.
[MomMexu u uckaxkeHus

CHT'HaJ1a B JIMHEHHOM TpakKTe

uryma B IWHEHHOM TpakTe.
Kosdpduument uryma u
uIyMoOBas TeMImeparypa,
IIyMOBas TeMmneparypa
aHTeHHbl. Kospduuuent
UIyMa [1aCCUBHOTO
YCTPOWCTBA,
MOCJIEI0BATENIbHOCTH
LIYMSAIAX
YEThIPEXTIOIFOCHUKOB.
Kosdpuuuenr myma
JINHEHHOTrO TpakTa.
YyBCTBUTENBHOCTD
JluHeliHble ¥ HEJTMHENHbIE
UCKaXXEHUS B TMHEHHOM
Tpakre. YacToTHast
M30HpPaTEeTbHOCTS.

HUcrounuku SJIEKTPUYECKOTO

CHCTeMBI aBTOMaTUYECKUX
PEryJMpoBOK
CucremMa aBTOMaTUYECKOi
NOJACTPOUKH 4aCTOThI
(AITY). CtpykTypHas cxema
CHCTEMBbI YaCTOTHOM
aBronoactpoiku (YAII).
AHanu3 CBOMCTB cUCTEM
AITY. TTonoce! ynepxanus n
3axBata. CUCTEMBI
aBTOMATUYECKOMU
PETyJIMPOBKU YCUIIEHUS
(APY). OcHoBHbIE
XapaKTEePUCTUKH CUCTEM
APY. Beictponeiictyroune
APYVY.
Bxosnele nenu 16

6 (10- |6
12

V4

3/25

Peiitunr-
KOHTPOJIb 2

Tumnosble CTpyKTYpbI
BXOAHLIX Lenei (BLI).
O60011eHHas YKBUBAJIEHTHAs
cxeMa BII. Ananus
OAHOKOHTYpHBIX B ¢
(UKCHPOBAHHOM HAaCTPOHKO
u BII, pa6oraromux B
IUana3oHe 4acToT. Pexxumbl
MaKCHMaJIbHOTO

ko> uLNeHTa epeaadn u
COIJIaCOBaHMA.
HBYXKOHTYpHbIe BII.
DKBMBAJICHTHBIE CXEMbI
NPUEMHBIX aHTeHH. Croco0bl
nepectpoiiku BLI.
Pexxumsl ynnunenus u
YKOPOYEHHS aHTEHHbI

3/25

Pe3oHaHCHBIE yeunurenu | 6
Turbl ¥ OCHOBHBIE
XapaKTEPUCTUKH YCUIIUTE N

16-|6
18

Peiitunr-
KOHTpOJb3




CUTHAJIOB PaiH04acTOThI
(YPY). O6061meHHas
SKBMBaJIeHTHas cxeMa YPUY u
aHanu3 ee paboThl.
VeroiurocTs YPUY. Metob!
obecreyeHus: yCTORUUBOCTH

MPOMEXYTOUHON YaCTOThI
(VITY), xnaccubukauus u

Xa|

nosiocoBbix ¢puabTpoB YITY

YPY. Ycunurenu

PaKTepPUCTUKH. THIIBI

19/26 3ayer ¢

Bcero B 6 cemecTpe

OLIEHKOH

4,5/25

IIpeoGpa3oBarein 4YacTOTEI

OcobeHHOCTH OalaHCHBIX U
koJibLeBbIX ITY. O6me
CBEJIEHVs O IeTepOMHAX.

Ha3zHayeHue, TUIbI U
OCHOBHbBI€ XapaKTePHUCTHKH
npeoOpa3zoBaTened 4acTOThI
(ITY). MUckaxeHUs cCurHaj1a
TUMa «UHTEP(EPEHLUHUOHHBIH
CBUCT». AHAJIM3 JUOJHBIX U

TpaH3ucTopHbIX ITY.

4,5/25 PelTHHr-

AMIIIUATYAHBIE JETEKTOPBI

OCHOBHBI€ XapaKTePUCTUKH
aAMIUIATY IHbIX JIETEKTOPOB

pexXumMax CUIbHOTO CUIrHaJla.
BxonHoe COMPOTUBJIEHHUE.

Bo3znetictBre nomex Ha Al

Ha3HayeHue, TUIBI U

(AJT). Ananuz
10CJIE0BATEIBLHOTO
JMOHOTO IETEKTOPA B

HenvneliHble HCKaKEHUA.

KOHTpOJb |

4,5/25

YacrotHsie aetekrops! (/1)

INapannensHslid AJL
JEeTeKTOpBI YII0BOH

MOAYJALUHWH

®daz3oBbie AETEKTOPLI.

BoszeiicTBue cnabbix U
cuibHBIX noMex Ha Y/JI.
IToporossie cBoifcTBa Y/I.

7916 |6 6

4,5/25 PeiiTunr-

CxeMbl NOPOTrONOHMKEHHSI.
[IpuieM HenpepbIBHbIX
CHUrHAJ10B
CTpyKTypbl MPUEMHHKOB
JBYXIOJOCHBIX U
OJIHOTIOJIOCHBIX aMIUIUTY IHO-
MO[YJIMPOBaHHBIX CUTHAJIOB C
MOJIHOCTBIO TOIaBJIEHHOM
HECYILEN U C MUJIOT-
curHanom. CTpykrypa
panuoBeILaTEIbHOTO
cTepeoOHUYECKOTO
npuemMHHKa. CriekTp
KOMITIEKCHOTO
CTEpEOCHIHaNa.
CrepeoeKoaepsl.

12

KOHTPOJIb 2

4,5/25

1.

[preM uUbpPOBBIX CUIHAIOB.

JleMOoIyIATOpBI CUTHAJIOB C



($ha3oBO# U OTHOCUTEILHOM
(a3oBoit MoxyIALMEH
(®PM). DopmupoBareu
OMOPHOTO CUIHAjA Ulst
(hazoBoro getexrTopa.
JleMoIy 1A TOpbl CUTHAJIOB C
MHOTOYpOBHEBO# (ha3oBOH,
KBaapaTypHOH
aMIIJIMTY JHOU MOy JIALMEN
(KAM) 1 ¢ MUHUMAJIbHBIM
YaCTOTHBIM CIBUIOM.
TTpHEMHHUKH CIOAKHBIX
curHayioB. [TonasiaeHue
KOMILIeKca oMeX NpH
MpUEME CIIOKHBIX CUIHAJIOB.
[Tpuem curHasos ¢
MelIeHHO# U OBICTPOH
MpOrpaMMHOM
nepecTpoiikoi pabouei
4acTOTHI.

12.

[1pocTpaHCTBEHHO-
BpeMeHHas 00paboTka

CHUI'HAJIOB.
VMeHbLIEHHE IITyOHHbI
3aMUpaHuii CUTHAJIOB C
MOMOUIBIO
MPOCTPAaHCTBEHHO-
Pa3HECEHHOr 0 MpHeMa.
OnTUMalbHOE CJIOKEHHE
curHayioB. Cxembl
aBTOBBIOOPA U IMHEHHOTO
CJIOKEHHS| CUTHAJIOB.
AanTuBHas KOMIEHCALUsA
MOMeEX.

16-
17

3/25

PewTuHr-
KOHTpOJIb 3

13

[TepcneKTUBbl pa3BUTHUA
PITY.

OcBOEHHE HOBbBIX AHANa30HOB
4acTOT, IPUMEHEHHE HOBbIX
BHUIOB MOYJISILIUA CUTHAJIOB

U aIrOpUTMOB 00paboTKH
curxHanoB. Mcnonb3oBaHue
nocjeIHuX pa3paboTok B
obsactu
MMKPONPOLECCOPHOM
TEXHUKH U CPEICTB
(YHKUHMOHATBHOM

MHUKPO3JIEKTPOHUKH.

[§9]

(897

(3]
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1,5/25

Bcero B 7 cemectpe

36

36

36

KI1

27/25

3K3aMeH (36)

HToro

108

KIT

46/26

3ayer ¢
OLIEHKOH ,

sK3aMeH (36)

COYETaHUU C BHEAyJUTOPHOH paboToi:

S. OBPA3OBATEJIBHbBIE TEXHOJIOT'MHA

5.1. AKTHBHbIE€ H HHTEPAKTHBHbIE (POPMBbI 00yYeHUsA

C unensto (GopMHpOBaHHUS U pa3BUTUS NPO(ECCHOHATBHBIX HABBIKOB CTYIECHTOB B
y4eOHOM IIPOLIECCE UCIOIb3YIOTCS aKTUBHBIE U MHTEPaKTHUBHbIE HOPMBI IPOBEJCHUS 3aHATHH B
(mabopatopHble pabOThbl, KOHTPOJbHbIE ayJAUTOPHBIE



paboThI, KypcoBoe npoekTupoBaHue). O6beM 3aHATUH, IPOBOJAUMBIX B MHTEPAKTUBHBIX (opMax.
cocraBigeT 46 4acoB (JlabopaTOpHbBIE W MPAKTHYECKUE 3aHATHS, KOHCY/IbTAllUUd BHE PACIIUCAHHUS,
KOHTPOJIbHBIE MEPOIIPUSATHUS Ha JTEKIIHOHHBIX 3aHITHIX ).

5.2. CamocTosiTe/iIbHasi paboTa CTYIeHTOB
CamocrosTenbHass (BHeayauTOpHas) paboTa CTYJEHTOB BKJIIOYaeT  3aKpellleHHe
TEOPETUYECKOro MaTepuaa Mpu HOArOTOBKE K BBIIIOJIHEHHUIO U 3alIUTE JJaDOpaTOPHBIX 3aJaHHM.
B IIpollecce MOATOTOBKH K 3a4e€Ty, 3K3aME€HY, K KOHTPOJIbHBIM MEPOIPHUATHAM (PEHTHHI-
KOHTPOJIb), @ TaKXe B IPOLIECCE BBINOJHEHHS pacueTHO-rpaduyeckod paboTel U KypCOBOIO
npoekTupoBaHus. (OCHOBa CaMOCTOSITEIbHOW paboThl - HU3y4€HUE JIUTEparypbl 110

PEKOMEHI0BAaHHBIM HCTOYHHUKAM U KOHCIEKTY JIEKIIMH.

5.3. MyJabTHMeIHIHbIE TEXHOJIOTHH 00yYeHH st
Bce nexuuoHHBIE 3aHATUS MNPOBOIATCS B BHAE IpE3EHTAlMH B MYJIbTUMEIUHHOU
ayIMTOPUU C MCIOJIB30BaHHEM KOMIIBIOTEPHOIO NpOeKTopa U IpexactaBieHueM or 10 mo 15
claizioB Mo KaxJao# sekuud. CTyAeHTaM [penoCTaBISIETCs KOMIIBIOTEPHBIM Kype JIEKLHMH H
omnucaHusi Bcex JabopaTopHbIXx paboT. KoMmbloTepHBIE TEXHOJOTHH HCIOJIB3YIOTCS IpH
IIPOBEACHUH J1ab0paTOpHBIX paboT.

5.4. Jlekunu npuriameHHbIX CHENHATUCTOB
B pamkax yuebHOro kxypca «PagvonpuemMHble YCTpPOHCTBA» NPEIyCMOTPEHBI BCTPEUU C
IPEeICTaBUTENSIMU POCCHICKIUX KOMITAHUHN, BBICTYIUICHUS U JIEKIIUH CIEIHATACTOB, B YACTHOCTH
JIOKTOpa TEXHUYECKHUX HayK, npodeccopa kadeapsl 0OCHOB paaroTexHukd MOU (r.Mocksa) B.T'.
Kapramesa

5.5 PeliTuHroBasi cucreMa o0y4eHus

PeHTUHI-KOHTPOJIL NPOBOAMTCA TpH paza 3a cemectp. OH mpenmosaraeT OLEHKY

CYMMapHbIX OalIOB IO CIEAYIOIIMM COCTABISIOUIMM: aKTHBHOCTh Ha KOHTPOJIBHBIX 3aHSTHSX;
Ka4eCTBO BBIIIOJHEHHS PEUTUHIOBBIX 3a/IlaHHH U 1ab0paTOpHBIX paboT.

6. OIIEHOYHBIE CPEJCTBA JJISI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIMM 110 UTOT'AM OCBOEHUS
JUCHUIIJIMHBI U YYEBHO-METOAUWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Cemectp 6

6.1. Ilepeyens J1abopaTopHbIX padoT

Ne
i HaumenoBaHue 1abopaTopHoit padoTsl
1 M3mepenne 4yBCTBUTEIBHOCTH U OJJHOCHTHAJIBHOM 4aCTOTHOM
U30HpaTEIbHOCTH CBS3HOTO NPHEMHHKa (4 Jac)
2 M3MepeHne IByXCHTHAJIBHOM YaCTOTHOM M30HpPaTEIbHOCTH
paJIMOBELIATEIbHOIO IPUEMHHKA (4 Jac)
3 HccnenoBanne CHCTEMBI YaCTOTHOM aBTOMOACTPOMKH. (4 yac)
4 M3mepeHne napaMeTpoB paJIMOBEHIATEILHOTO MpHEMHHMKA (8 yac)
5 WccrnenoBanye HEIMHEHHBIX SBICHUH B IMHEHHOM TpakTe (4 yac)
6 Hccnenosanue mpecenekropa (4 4ac)
7 HccnenoBanue yCHIMTENSI MPOMEKYTOYHOM 4acTOTHI (4 yac)
8 Hccnenosanne npeobpasoBatens 4acToThl (4 yac)




6.2. Tembl pacyeTHO-TpaduUecKuXx padoT
1. Pacuer CTpyKTypHOH CXEMBI IMHEHHOI'O TPaKTa CyNnepreTepoANHHOIO MpUEMHHKA C
OJITHOKpAaTHBIM NPeoOpa3oBaHUEM YaCTOTHI.
2. Pacder CTpyKTypHOM CX€MBbI TMHEHHOI0 TPAaKTa CyNepreTepoAMHHOIO PHEMHHKA C
JBYKpaTHBIM IIpeo0pa3oBaHUEM YaCTOTHI.
PacueT 0JTHOKOHTYPHOH BXOJHOM IIEeTIH.
Pacyer n1ByXKOHTYPHO#H BXOHOMW LEIH.
Pacder 0 THOKOHTYPHOTO yCHUIIMTENS BBICOKON YaCTOTHI.
Pacuer kackoJJHOTO yCHIIUTEIIS.

il ol

6.3. Tekymmui KOHTPOJIb yCIIEBAEMOCTH

Bonpoce! 1 3a1aHus K peTHHT-KOHTpOI0 Nel

1. Yro sBisieTcss MPUYMHON CEIEKTHBHO-4YAaCTOTHBIX 3aMUPAHUM CUTHAJIA HAa BXOJIE
[IpUEMHHKA ?

2. Hmeercs n1Ba IpUeMHHKA: CYNIEPreTepOJHH U NPAMOTo ycuiaenus. Kak u3MeHsTcs
IlapaMeTphbl IPUEMHHUKOB IIPH UCKJIIOYEHHH U3 UX CTPYKTYPHIL:

- B [IEPBOM CJIy4ae TOJIbKO BXOJIHOM 1enu?
- BO BTOPOM CJIy4ae TOJIbKO YCUIUTEIsl BHICOKOH 4aCTOThI?

3. B 4eM cocTOUT OCHOBHOE NPEMMYIIIECTBO CYHEPreTepOIMHHOIO MPHEMHMKA TIEPE]
IIPHEMHHUKOM NPSMOTO YCUJICHHUS?

4. Ha Bxox npeoGpa3oBareis 4acTOThI IOCTYIAET CUTHAJ C YACTOTOM HACTPOHKH
npuemHuka 100 MI'u. Yacrora rereponuna papHa 90 MI'1, mosiocoBoi GpuibTp
npeobpazoBareis HacTpoeH Ha yacToty 10 MI't. Onpenenuts 4acToTy 3epKanbHOTo
KaHajla IpHeMa M 4aCTOTy KaHajla IPSIMOTO IMPOXOXKIECHHUS.

5. Kaxune napameTphbl NpUEMHHKA H3MEHSITCS [IPU IIEPEXOIE OT OJHOKPATHOTO K
JABYKpPaTHOMY IpeoOpa30BaHMIO YaCTOTHI?

Bonpoce! 1 3aaHuA K peATHHI-KOHTPOJI10 Ne2

1. YeM ornmyaeTcs ycunuTenb BoICOKOH YacTotsl (MIIY) oT yeummTens IIPOMEKYTOYHOM
YacCTOTHI?

2. TlodyeMmy 4yBCTBUTEBHOCTB IPHEMHHKA ONPEENSETCS, TITABHBIM 00pasoM, YPOBHEM
IIyMa yCHJIMTEJIs BBICOKOM 4acTOTEL, a He myMoMm YITY?

3. Kakolt u3 1Byx aHTeHHbIX ycunuteneit (AY) UMeeT MEeHbIIHH YPOBEHB IIyMa, €CIIH Yy
nepeoro AY kosbduurent myma Kiml=1,6 (1pu TeMnepaType HCTOYHHKA CHTHATA
t1=+50°C), a s BToporo AY - Kur2=1.6 (pu 2= -10°C)? Illym Ha Bxomax AY
00YCJIOBIIEH TETLIOBBIM IIYMOM BHYTPEHHETO CONPOTUBIICHHS HCTOYHUKA CHTHAJIA.

4. Ilpuemuuk umeer nonocy nponyckanus [1=10 xI'1 4 HACTpOeH Ha yactoty I1MI'11. Ha
BXOJl IPUEMHHUKA [IOCTYNIAET CyMMa JBYX MOLIHBIX FADMOHHYECKHX TIOMEX, KOTOPhIE
BBI3BIBAIOT HEIMHEHHBIM PEKUM YCHIIUTEIIS BBICOKOM 4aCcTOThL. BO3HUKHET JIU SIBJICHUE
MHTEPMOYJISILUK 3-T0 MOPAIKA, €CIIH YaCTOTHI oMeX paBHbI 1,1 M u 1.25MI'1?

5. llpu Hamuuuy >ddexTa 6I0KUPOBAHHS ONPENENAETCS YaCTOTHAS 30U paTebHOCTD 110
COoCeHEMY KaHally IpueMa IByMsi METoaMu. B iepBoM cityyae u36MpaTeIbHOCTE
ONPENENIAETCS OJHOCUTHAIBHBIM METO/JI0M, BO BTOPOM — JIBYXCHTHAJIHBIM MeTO0M. I e
3HA4YE€HHE N30UPATENFHOCTH OKaXETCs BBIIIIE?

6. Ha Bxone npueMHuKa OTHOIIEHHE cHTHAT-IyM Pc/Pur = 10. Ornpenenuts OTHOLIEHHE
CHUTHAJI-IIYM Ha BBIXOJIC TMHEHHOTO TPaKTa, eCu Gpuep # GpyHKIHOHATBHBIE Y3IIBI
TPaKTa UMEIOT CIIEYIOIIHE TapaMeTPEL.

QyHKUUOHANBHBIN y3el Kosd-ur nepenauu mo | Koag-Hr
MOIIHOCTH ryma




@unep 0.8 ?

Bxoauas nens 0,5

Vceuaurens BEICOKOR 4acToThi | 10

IIpeobpa3oBarens yacToThl |2

Yeunurens [TH | 10000
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Bomnpocs! 4 3agaHusi K peHTHHT-KOHTPOJII0 Ne3
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K xakyM HeraTHBHBIM IOCIIEICTBUSIM IIPUBE/IET HCKIIOYeHHE cucTeMbl APY M3 cocraBa
MIpUEMHHKA?

C xaxo# nenero B cucreMe APV ucnons3yercst HanpsKeHUE 3a1€PIKKH?

[Touemy mMHorokonbueBas cuctema APY sBnsercs 6oiee GbIcTpOAEHCTBYIOIIEH 110
CPaBHEHHIO C OJHOKO/IbLEBOK APY?

K xak¥M HeraTHBHBIM IOCIEICTBUAIM IpHBEET HCKoYeHue cuctemsl AITUI u3 cocrasa
[IpUeMHHUKa?

Jla¥iTe CpaBHUTENIBHYIO XapaKTEPUCTUKY CIIEAYIOIINX BAPUAHTOB CBsA3M Bll ¢ BHEIIHUMHU
YCTPOHCTBaMHM: aBTOTpaHC(hOpMaTOpHast, TpaHcHOopMaTOpHasi, BHYTPHEMKOCTHAS,
BHEIIHEEMKOCTHAsl, KOMOMHUPOBaHHAS

B kakux ciydasx cieayeT BEIOUpATh PEKUM yATHHEHUS AaHTEHHBI, @ B KAKUX CITydasx —
YKOpOYEHHUS?

YT0 03HAYAET MOHATUE «YCTONYUBOCTE) YCHIIHTES?

B cucreme AITYI" u3MeHUIH XapaKTEPHCTUKY YAaCTOTHOTO JUCKPUMHHATOPA
CICAYIOIIMM 00pa3oM: YMEHBIIUIHM KPYTH3HY U MaKCHMAIbHBIA KO3(PUIIUEHT
nepenaun. Kak usmensrcs napamerpsr AITUI?

6.4. TecT-KOHTPO.Ib CAMOCTOATENLHOI Pa0OThI CTY/IEHTOB

Temal PIIY kak cocTaBHas 4acTh CHCTEMBI iepeaaud uHbOpMAaIlHK

1.

Hasnauenue pauonpueMHOro ycTpoicTaa:

a) IPUHATH U YCWINUTH PaIHOCHUTHAL,

0) B ycnoBUsX IEHCTBUs MOMEX 0OECIIEYNT IPHEM PAIHOCOOBIIEHHIA:

B) 00€CIIeYnTh MPHEM U QHIBTPAIUIO PAAHOCUTHATIA OT [IOMEX.

OcHoBHbIe QyHKIHH PITY:

a) YyCUIIEHHE PaJlHOCUTHaIa i (DHJIBTPALMS €r0 OT IOMEX:

0) AeMOIYNSALUs paluOCUTHATIA;

B) IpueM. GUIBTPAIHUS, MO PaJMOCUTHANIA B TOCEAYIOMAs €ro oOpaboTka.

3. OcHOBHBIE (HYHKIMOHANBHBIC y3/Ibl PAIHONIPUEMHOTO YCTPOHCTBA:

a) II0JIOCOBOM (DMIIBTP M YCHIIUTEb BHICOKOH YaCTOTEI;
0) TMHEHHBIN TPAKT, IEMOIYJISTOD, HU3KOYACTOTHBIE Y3JIBI 06paboTKu curnaa;
B) aHTEHHA, YCUJIUTEIb, MOIYJIATOP, HCTOUHHK [TUTAHHUS.

4. VcnoBus BOSHUKHOBEHHsI OOIIMX 3aMMpPaHHil CUTHAA |

a) MHOFOJIY‘-IGBI;IFI I[IPUEM U y3Kas 110JI0Ca YaCTOT CUTrHaJia,



0) OIHOJIy4YEeBBIN IIPUEM H y3Kas I10JI0Ca YaCTOT CHTHaa,
B) MHOTOJIy4€BBIH IIPHEM U LNIMPOKas I10JI0CA 4YaCTOT CUIHAJIA.

Tema2 CynepreTepoAMHHBIA IPUEM
1. B cymepreTepoiMHHOM ITPUEMHHKE OCHOBHOE YCHIIEHHE 00€CIIEUHBAETCS:
a) B YCHJIUTEJIe HU3KOM 4aCTOTBI:
0) B ycuiuTesne paguo4acToThl:
B) B IIpeoOpa3oBarese 4acTOThI;
) B yCHJIMTEJE IPOMEKYTOUHOH YACTOTHI.
. OCHOBHOE MPEUMYIIECTBO CYNEepreTepoJMHHOIO IPUEMHHUKA IIEpE IPHEMHUKOM
IPSIMOTO YCHJIEHUSI COCTOMT:
a) B MOBBIIIIEHHOM YPOBHE MOJIaBIIEHUS TIOMEX;
0) B MEHBIIEH CIOKHOCTH;
B) B YMEHbILIEHHH rabapUTOB.
3. Mcnonb30BaHKe IBYKPAaTHOTO MpeoOpa3oBaHUs 4acTOTHI B CYNEPIETEPOIUHHOM
MPUEMHHUKE MO3BOJISET:
a) YBEJIMYUTh YYBCTBUTEIHHOCTh IPUEMHHUKA,;
0) yBEJIMUUTD CTETIEHb [10/IaBJIEHUS IIOMEX;
B) CHU3UTH YPOBEHB [MAPa3UTHOrO U3Ty4YECHHUSI FETEPOIMHA.
. 130upaTeIbHOCTh M0 3epKaIbHOMY KaHally 00eCleuyuBaeTCsl, B OCHOBHOM:
a) YCHJIMTEJIEeM HU3KOH 4acTOTHI;
6) BXOIHOH IIENBIO, YCHIIUTENIEM BBICOKOH 4acTOTHI U BBIOOPOM 3HAUYEHUS
POMEKYTOYHOM YacTOTHI;
B) JIEMOAYJISATOPOM.
. IIpu yBenTM4eHUH 3HAUCHUS] IPOMEXKYTOYHOH YaCTOTHI B CYNIEPr€TEPOAUHHOM IPUEMHHKE:
a) YBEJIMYMBAETCS M0/IaBJIEHUE 3€PKATIbHOU IOMEXH;
0) yBeTMUHUBAETCS YYBCTBUTEILHOCTb TPUEMHHUKA,;
B) YBEJIMYUBAETCS [TOIABJIEHUE COCETHEN MOMEXH.
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Tema 3 IloMexH U HCKaKEHHUS CUTHAIA B JUHEHHOM TpaKTe

1. MCTOYHUKOM TEIJIOBOIO LIyMa SIBJISIETCS:
a) uealbHasi EMKOCTb;
0) uaeanbHasi HHAYKTUBHOCTD;
B) TPaH3UCTOP;
I') PE3UCTOP.

2. UctounukomM IpoOGOBOTO IIyMa SIBIISIETCSL:
a) pe3ucTop;
0) eMKOCTb;
B) TPaH3UCTOP.

3. MakcumanpHasi 4yBCTBUTENBHOCTE PAaMONPUEMHHKA OTPAHUYNBAECTCS:
a) 4acTOTOM €ro HaCTPOHKH;
6) ero BHyTpEHHUMHU IIIyMaMH;
B) 001UM K03 DUITUEHTOM yCUIICHHUS,
') BUAOM JEMOAYJISATOPA.

4. KoadduimeHT 1mymMa 4eThIpeXmOIOCHHKA [TOKA3EIBAET:
a) BO CKOJIBKO pa3 OTHOIIEHHWE CUTHAJI-IIIYM Ha BXOJIe YETHIPEXITOJIFOCHUKA OOJIbIIIE
OTHOILECHHS CUTHAJI-IIYM Ha €r0 BBIXO/IE;
6) BO CKOJIBKO pa3 yBEIIMYUBACTCS CUTHAJ Ha BBIXO/IE YETHIPEXIIOIIOCHUKA, 110
CpPaBHEHHUIO C BXOJOM;
B) BO CKOJIBKO pa3 yBEJIMYUBAETCS! MOIIHOCTD LIIyMa Ha BBIXOJIE YEeThIPEXIIOIFOCHHKA T10
CPaBHEHHIO C BXOJOM.

5. SIBneHue GI0KUPOBaHMS 3aKITIOYACTCS:




a) B NOSIBJIECHUU UCKAKCHUM CUTHAJIA;

6) B yMEHBIIIEHUN yCUIICHUS JIMHEHHOr0 TpaKTa py BO3AEHCTBUHU Ha paJHONPUEMHUK
MOIIIHOY IIOMEXH;

B) B YMEHBIICHUH CTEIICHU IOJABJIEHHUS [IOMEX B THHEHWHOM TPAKTE.

Tema 4 CrucTeMBI aBTOMaTHYECKHUX PETYIHPOBOK

1. ABTOMaTuyeckas peryJupoBKa yCHIICHUsI IPUEMHHUKA NpeHa3HaYeHa JIs:
a) MojAepKaHusi CTabUILHOCTH YaCTOThI FETEPOIUHA;
0) moaep KaHusI MOCTOSHCTBA HANPSDKEHHUS HA BBIXOJIE YCHIIHTEIS IPOMEIKYTOYHON
4aCcTOThI, HEOOXOIUMOTO JUIsi HOPMAJIbHOM paboThl JEMOIYIATOPA;
B) HOBBIIICHHUS YyBCTBUTEIbHOCTH IPUEMHHKA.

2. ABTOMaTru4eckas MoJCTpOMKa 4acTOThl N'€TepOJUHA B IPUEMHHUKE MTpeIHa3HauYeHa JIsl:
a) NOAJEPXKAHHUS IIOCTOSSHHOTO YPOBHS CUTHAJIA Ha BBIXOJIE AETEKTOPA;
0) NOBBIIIEHUS CTAOMIBHOCTH YacTOTHI T€TEPOJINHA;
B) YMEHBILIEHHUS TAPMOHUYECKUX COCTABJISIONINX OCHOBHOT'O CHTHAJIA TETEPOIMHA.

3. [ToHsTHS «TIOJIOCA YAEPKAHHSY, «ITOJIOCA 3aXBaTa» OTHOCITCS:
a) K IJHHEHHOMY peXXUMY pabOThI CHCTEMBI aBTOMATUYECKON MOJCTPOMKH YacTOThI
reTepoInHa;
6) K aHaJIU3y CUCTEMbI aBTOMAaTHYECKOM PEryJIMPOBKH YCUIICHHUS;
B) K HEJIMHEHHOMY PEXKHUMY PabOThl CHCTEMBI aBTOMATHYECKON TIOJACTPOHKH YaCTOTHI
reTepoIuHa.

Temsr 5, 6. Bxoanble nieny. Pe3oHaHCHBIC YCHIUTENIN

1. IIperMyIeCTBO EPECTPOMKH YaCTOTHI KOJIEOATEIBHOTO KOHTYpa IIyTEM M3MEHEHHMS €TI0
€MKOCTH 110 CPAaBHEHHIO C HHIAYKTHBHOU MEPECTPOUKOM COCTOUT B TOM, YTO:
a) IIPYM M3MEHEHMH YacTOThl HACTPOMKH KOHTYpa ero MoJjioca MpoIyCKaHus W3MEHSIETCS
OoubILE;
0) pu H3MEHEHUHU YaCTOThI HACTPONKH KOHTYpPa €ro IoJioca NpoNyCKaHHs H3MEHIETCs
MEHBIIIE;
B) IIPH H3MEHEHHH 4acTOThI HACTPOMKH KOHTYpa €ro I10JI0Ca MPOIlyCKaHUs BOOOIIE He
U3MEHSIETCS.

2. YCTORYHBOCTD yCHIIMTEINS BHICOKOU YaCTOThI OIPEAEIAETCS:
a) ypOBHEM Iapa3sUTHOW BHYTPEHHEH 00OpaTHOM CBS3H;
0) ypOBHEM HEJIMHEWHBIX| HCKaXKEHHM CUTHAJIA;
B) HAJIMYHEM IIOMEX.

3. Yceunurens NpoMeKyTOYHOM YaCTOTHI MpeIHa3HAYEH JIJIs:
a) MMOJIaBJIEHUs [IOMEX T10 3epPKAIbHOMY KaHaly:
0) yCHIIeHHs CHTHAJIOB IIPOMEKYTOYHOM YaCTOTBI U MOAABJIEHHS IOMEX MO COCETHEMY
KaHaly;
B) IIOJIaBJIEHH IIOMEX 110 TOOOYHBIM KaHalIaM IpHEMa.

4. Haubosnbluee noaapieHue IOMeX 110 COCETHEMY KaHay B YCHIIMTEIE IPOMEKYTOYHOM
YaCTOTHI 00ECIEUHBAIOT:
a) npe3okepamuyeckue GuibTpbl ([TKD);

6) GUIBTPBI C HCIONB30BaHHEM KaTYIIEK HHIYKTHBHOCTH U KoHaeHcaTopos (LC-
GUIBTPEI);

B) JIEKTpOMEXaHU4YeCKHe QUIBTPBI;

r) GUIBTPBI HA TOBEPXHOCTHBIX aKyCTHYECKMX BosiHaX [1AB);

1) KBaplLieBble (PUIBTPEI.




6.5. Bonpocsl K 3a4eTy ¢ OlEHKOI

1.PaguonpreMuoe ycTpOHCTBO KaK COCTaBHAs 4aCTh CHCTEMBI Ilepeiadd uHpopmanuu. [Ipeamer
Y 3aJa44 Kypca.

2.WckaxeHus CHUrHaja IIpY €ro paclpoCTpaHECHUH. 3aMUpaHKsl CUTHANIA.

3.CTpyKTypa TMHEHHOrOo TpaKTa CynepreTepoIHHHOrO IPHEMHHKA. 3epKaIbHbIM KaHal TpHeMa.
4. KoMOMHAIMOHHBIE KaHAIbI [TPHEMA.

5.CynepreTepoiuH ¢ ABYKpPaTHBIM MIPe00pa30BaHUEM YACTOTHI.

6.Mudpanun. [IppeMHHK ¢ HpsAMBIM TpeoGpa3oBaHHEM YaCTOTEL

7.VICTOYHHUKH 3JIEKTPHYECKOTO IIyMa B JIHHEHHOM TPaKTe.

8.Koa¢dduuuenT myma u nryMoBast TemIeparypa.

9.lllymoBas Temneparypa anTeHHbi. KoabduimenT myma naccuBHOro ycTpoicTaa.

10. KosdpuuueHT nyma nociaenoBaTeIbHOCTH IIYMSAIIMX YETHIPEXTIOTIOCHUKOB.
11.YyBCTBUTENBHOCTD IPHEMHOTO YCTPOUCTBA.

12.0cHoBHBIE HENMUHENHbIE 3G EKTHI B IMHEHHOM TpaKTe.

13.HacToTHas H30UpaTENIbHOCTD IPUEMHOIO YCTPOKUCTBA.

14. ABTOMaTHYeCKas IOJCTPOIKa YaCTOTHI reTepoquHa. JIMHEHHBIH peskuM.

15.HenvHeHHBIA PEXKUM aBTOMATHYECKO# TOACTPOMKH YacTOThI reTepoquHa. OCOGEHHOCTH
SKCILTyaTallii IPUEMHOTO YCTPOHCTBA.

16.CucreMa aBTOMaTHUYECKOH peryMpoBKy ycuieHus. Hasnauenue. [IpHHITMITE TOCTPOCHHSL.
1'7. AMIATY 1Hast XapakTepUCTHKA CHCTEMbI aBTOMATHYECKO! PEryTHPOBKH YCHIICHHSL.
[TapamMeTphl CHCTEMBI aBTOMaTHYECKOM PEryJTHPOBKH YCHICHHS.

18.KosddunueHt nepenaun o1HOKOHTYPHOM BXOIHOH IEH.

19.PexuMBbI MAKCHMaIIBHOTO YCHJIEHHS M COTIACOBAHMUS JUTSl BXOJHOM LIEIIH.

20.Buapl cBsi3el KOHTYpa BXOJHOM LIENHU ¢ BHEITHUMH 3JIeMEHTaMH. JIByXKOHTYpHBIE BXOIHbIE
ueny. Crocobbl HACTPO#KK BXOHOH LemH. OCOGEHHOCTH MEKTPOHHON HACTPOHKH.
21.3aBHCHMOCTB PE30HAHCHOrO KO3 (PHULHEHTA NIepeIadd BXOIHOMN €M OT YaCTOTHI HacCTPOHKHU
(MHIOYKTHUBHAs CBSI3b C aHTEHHOM ).

22.BHYTPHEMKOCTHAs CBSA3b KOHTYPA BXOAHOM LIEIHU ¢ HATPY3KOH M HHIYKTHBHAS CBS3b C
AHTEHHOH — KO GHUIIUEHT epeaayH.

23.0co6eHHOCTH BXOIHBIX LieTiel I HACTPOEHHbBIX aHTEHH.

24.Kospduuuent ycuneHns 0JHOKOHTYPHOTO yCUITUTENS PaHOYaCTOTEL.

25.Biusanne BHYTpeHHeH 0OpaTHOM CBS3H HA YCTOHYMBOCTS OJHOKOHTYPHOT'O YCHIIUTEIS
pazuovacTOTHI.

26.IToBbleHHe YCTONYHBOCTH YCHIIMTENS PAJHOYACTOTHL.

27.Y cunuTens NpoMexKyTOUHO#M YaCTOThI — 1BA MPUHIIAIA MOCTPOEHUS. BUIIBI TTOTOCOBBIX
GuIBTPOB I yCHIUTENEH TPOMEKYTOUHON YACTOTHI

Cemecrp 7

6.6. Ilepeuens 1abopaTopHbIX paboT

Ne "
fila Hanmenopanne ;1a6oparopHoii paorsl
1 Hccenenopanne BXOAHOM [ENM HA OCHOBE CXEMOTEXHUYECKOTO

MOJEeIUpOBaHUs (8uac)

2 HccenenoBanue pe30HaHCHBIX YCHITMTENEH Ha OCHOBE
CXEMOTEXHHYECKOr0 MOAETHPOBaHH (89ac)

3 Hccenenopanne aMIIUTY IHOTO JETEKTOPA Ha OCHOBE
CXEMOTEXHMYECKOIO MOJIeTUpoBaHH (8uac)

4 HccnenoBanue kanaia cBs3u (4 4ac)




5 Hccnenopanne npuemunka KAM-curnanos B cucreme Matlab
(44gac)

6 HccnenoBanue ananTuBHON (GHIBTpaLuy B cucTeMe Matlab
(4 gac)

6.7. TeMbl IpaKTHYECKHUX 3aHATHI

Tema 3ausaTus

1. | IIpoBeaeHue pacueToB U mocTpoeHre rpahukoB B cucteMe Matlab
Pacuer CTpyKTypHOM CXeMBI CynepreTepoMHHOrO IIPUEMHHKA
AM-CHIHAJIOB ¢ OJIHOKPATHBIM IPe0Opa3oBaHUEM YaCTOTHI

3. | Pacuer cTpyKTypHOM CX€MBI CylepreTepoAMHHOIO IIPUEMHHUKA
YM-cHrHAJIOB ¢ OJJHOKPATHBIM ITPe0Opa3OBAHUEM YaCTOTHI

4. | Pacyer cTpyKTypHOI CXeMBbI CyNepreTepoAMHHOIO IIPUEMHHKA C
JBYKDPaTHBIM Ipe0Opa30BaHUEM YaCTOTHI

PacueT 0THOKOHTYPHOI BXOIHOM IENH

PacyeTr IBYXKOHTYPHO#H BXOIHOM LENH

Pacyer YBY 1o noctosHHOMY TOKY

Pacuer YBY o nepeMeHHOMY TOKY

MopenupoBanne npecenektopa

EDe | S| ON | L

6.8. TeMbI KypCOBBIX IPOEKTOB

IIpoekTpoBanue yCTPOHCTBA IpHeMa CHIHAJIOB ¢ aMILIMTYAHOH MoayJsinueit s Cu bu
paavoCTaHIUH.

[lapameTpe! yCTpOHCTBA, He H3MEHSIEMBIE B 3aBUCHMOCTH OT BAPHAHTA 3a1aHHUS:
JAHana3oH yactotT 26.97...27,91 MI';

OTCTpO¥Ka 110 cocenHeMy kanaty 10 kI'u;

CONPOTHUBIIEHHE aHTeHHBI SO OM;

IlapameTps! ycTpo#icTBa, H3MEHsIEMbIe B 3aBHCHMOCTH OT BApHAHTA 3a/[aHHS:
THII PaIUOCTAHIINH

K03 PUITHEHT MOy ISALIUH

YyBCTBUTEIILHOCTh

M30MpaTeNbHOCTS TI0 3ePKAIBHOMY KaHATy pHeMa

H30UPATENBbHOCTS 110 COCEAHEMY KaHATy TIpHeMa

OTHOLICHHE CUTHAJI-UIYM Ha BBIXOJE AeMOJIYJIATOpa

OTHOCHUTENIbHAs HECTAOMIIBHOCTD YaCTOTHI IPMHUMAEMOT0 CUTHAJIA
MaKCHMaJIbHasl 4aCTOTa MOAYJISAIUH CUTHAIa

IIpoekTHpOBaHKE YCTPOUCTBA IPHEMA CUTHAJIIOB C YaCTOTHOM Moaysiuuedt st Cu bu
paMOCTaHIUH.

IlapameTpbl ycTpo#cTBa, He H3MEHsIEMBIE B 3aBUCHMOCTH OT BApHAHTA 3aJIaHHS:
JIHamna3oH 4yactor 26,97...27,91 MI'u;

OTCTpOMKa 1o cocerHeMy kanany 10 kI'm;

COIIpOTUBIIEHUE aHTeHHBI 50 OM;

ITapameTpel ycTpoiicTBa, H3MEHseMbIe B 3aBMCHMOCTH OT BAPHAHTA 3a/1aHHS:
THII PaUOCTAHIHH;

J€BUALIMS YaCTOThI IPUHUMAEMOTO CUTHAJIA,

YyBCTBUTEIHHOCTD;

M30UpAaTELHOCT M0 3epPKabHOMY KaHaily IIpueMa;

M30MpPaTENBLHOCTD [0 COCEIHEMY KaHaly IPHeMa;




OTHOLICHUE CUTHAJI-IIIYM Ha BbIXOAC AEMOIYJIATOPA,
OTHOCHTEIIbHAs HeCTaOUIIBHOCTD YaCTOThI MIPUHHUMAEMOI'O CUTHaJ1a;
MakKCHMaJIbHaA 4aCToTa MOAYJIALIHH CHI'HaJIA.

[TpoexTHpoBaHUE paJHOBELIATEILHOIO IPUEMHUKA CUTHAJIOB C YACTOTHON MOIYJISILIUEH.
[TapameTpbl yCcTpoHCTBa, HE U3MEHSIEMbIE B 3aBUCUMOCTH OT BapHaHTa 3aJaHHUs:
OTHOCHTE/IbHAS HeCTAOHIBHOCTD YacTOThI IPUHHMAaeMoro curtana 107
U30UpaTeNbHOCTH 10 cocelHeMY KaHaty mpueMa 20 ab.

[TapameTpsl yCTpOHCTBA, U3MEHSIEMbIE B 3aBUCUMOCTH OT BapHaHTa 3a/IaHuUs:
BH/JI 3By4aHHs (MOHO UJIH CTEPEO) :

THUI CTEpPEOIeKoIepa;

THUI IPUEMHHKA,;

JAarna3oH 4acToT;

JIeBUAlIUs YaCTOThl IPUHUMAEMOTO CUTHAIIA;

YyBCTBUTEIBHOCTD;

U30UpaTEeNbHOCTD 110 3€PKATBLHOMY KaHaTy IpUeMa;

OTHOIIECHUE CUTHAJI-IIYM Ha BBIXOJIE IEMOYJISATOPA;

OTHOCHTEJIbHAs HECTAOUIBHOCTh YaCTOThl MPUHHMAEMOTO CHTHAJIA;
MaKCHUMaJlbHasl 4acTOTa MOJIYJISIIUH CHTHAJIA.

[IpoexTrpoBaHKe paqMoBEIATEILHOIO IPUEMHHKA CUTHAJIOB C aMILJIMTYJHOM MOIY/ISALMEH.
ITapaMeTpel yCTpOKHCTBA, HE H3MEHSIEMBIE B 3aBUCHMOCTH OT BapHaHTA 3aJaHHs:
OTHOCHTENbHASA HECTAOMILHOCTh YaCTOTHI MPHHAMaeMoro curaia 107°;

ko3 durment moxymsinuu 0, 3.

[TapameTpsl ycTpoHcTBa, U3MEHSEMbIE B 3aBHCHMOCTH OT BAPMAHTA 3aJaHHUS:
THUII IPUEMHHUKA,

JMara3oH 4acToT;

JIeBUAIMS YaCTOTHI IPHHUMAEMOI'0 CHTHAJIA;

9yBCTBUTENILHOCTD,

U30MPaTEIbHOCTD [I0 COCETHEMY KaHAIy:

U30UPATENIbHOCTD 110 3€PKATBHOMY KaHAY IIPHEMa;

OTHOUIEHHWE CUTHAJI-ITYM Ha BBIXOJIE AEMOAYJIATOPA;

MaKCHUMAaJIbHAs 4aCTOTa MOIYJISIIHH CHI'HAJIA.

6.9. Texymmii KOHTPOJIb yCIIEBAEMOCTH

Bonpoce! 1 3a1aHus K peHTHHr-KOHTPO.110 Nel

1. VYkaxurte npuuvHy BOSHHKHOBEHHUS MCKaKEHUH CUrHAIA THIIA
«AHTEPPEPEHIIMOHHBIA CBUCT», BOSHUKAIOLIUX B CMECUTEIIE.

2. VKaXuTe NPHYHHBI BOSHHKHOBEHHS HEJIUHEHHBIX HCKAXKEHHUH BBIXOIHOTO
HalpsHKEHUS IMOJHOTO aMILTHTYJHOTO IE€TEKTOpA. KOTa OH paboTaeT B pexKUME
CHJIBHOT'O CHTHAJIa.

3. JlaiiTe CpaBHUTENBHYIO XapaKTEPHCTHKY [OCIEN0BATENBHOTO U HAPaLIeBHOrO
JHMOHBIX AMIUTUTYAHBIX A€TEKTOPOB.

4. B deM cyTh sBEHHS aMILTHTYTHOM CeJIEKLMH, BO3HHKAIOMIETO IPH aMILIHTYIHOM
JIETEKTUPOBAHUU?

Bonpoce! u 3a1aHus K peATHHI-KOHTPOJT10 No2
1. VkaxuTe NpuurHy NOSBIEHHUS «IIOPOray» IPH YaCTOTHOM JIETEKTHPOBAHHH.
2. K 4eMy mpuBeeT HCKITIOUeHHe (a3oBpAIIATENS H3 CXEMBI YACTOTHOIO JETEKTOpa,
UCIIOb3YIoLEeH Ga3oBoe AeTeKTUPOBaHHE CUTHATA?
3. Ilpu KakoM 3Ha4eHHH Pa3HOCTH (a3 OIOPHOrO M BXOJHOIO CHTHAIIOB




obecreynBaeTCs MaKCHMasIbHas TMHEHHOCTh XapaKTepUCTUKH (pa3oBOro aerekTopa’
4. JlaiiTe CpaBHUTEIBHYIO XapaKTepPUCTUKY MpueMHUKOB OBII-curuaiaos ¢ moaHOCTBIO
MOJABJICHHOM HECYIEH U C UJIOT-CUTHAJIOM.

Bonpockl 1 3a1aHus K peATHHT-KOHTPOJII0 Ne3

1.  Ilouemy NOMEX0YCTOMYUBOCTH IIPUEMHHUKOB OOM-curnasnos HUXKE
IOMEXO0YCTOMYUBOCTH 1TpHeMHUKOB ®M-curnanos?

2. YeMm oOBsicHsETCS MOBBIIIEHHAsT NOMEXOycToMuuBocTh npueMa KAM-curnanos
10 cpaBHEHUIO ¢ mpueMoM OM-curnanos?

3. JlaliTe CpaBHHMTEJIBHYIO XapaKTEPHUCTHKY CXE€M aBTOBbIOOpa M JIMHEHHOIO
CJIOKE€HHSI CHUTHAJIOB, KOTOPbIE HCIOJIB3YKOTCS IPH IMPOCTPAHCTBEHHO PAa3HECEHHOM
npueMe.

4. Kakune mapamerppl mNpueMHHKAa HU3MEHSTCS, €CJIM [PH  ONTHUMAIBHOM
CYMMHUPOBaHHH CHUTH&IOB IIPOCTPAHCTBEHHO pAa3HECEHHBIX AHTEHH YBEIMYUTH HX
KOJIMYECTBO?

6.10. TecT-KOHTPOJIb CAMOCTONTEIHLHOH PAadOTHI CTYAEHTOB

Tema 7. IlpeoGpa3zoBareny 4acTOThI

1. Haubonpmee nojgaBieHne MoOOYHBIX KaHAJIOB ITpHeMa HaOII01aeTCsl IPH UCITOJIb30BAaHHH
B IIpeo0pa3oBaTeIsax YaCTOThl CMECUTEIIEH:
a) OTHOUOHBIX;
6) OTHOTPaH3UCTOPHBIX;
B) OaJlTaHCHBIX
I') ABOUHBIX OaJaHCHBIX (KOJIBIEBBIX ).

2. Wcnionp30BaHKe CHHTE3aTOPA YaCTOTHI B KA4ECTBE [€TEPOAUHA BMECTO aBTON€HEPATOPa
II03BOJISIET:
a) CHU3UTh CTOUMOCTh PaUONPUEMHHUKA;
6) pacIIMpHUTh YaCTOTHBIH AHana3oH paboTel paJHONIPHEMHHUKA;
B) MIOBBICHTH TOYHOCTh HACTPOHKHU, H30UPATEIbHOCTh H YyBCTBHTEILHOCTD
pPagMOIIPHEMHOIO YCTPOHCTRA.

3. UckaxeHus Tumna «uHTe)EepEHIIMHHHBIA CBUCT» BO3HUKAIOT
a) IpH yBEJIMYEHUU YPOBHS CUTHAJIA;
0) IpHM yMEHBIIEHUH YPOBHS CHIHAJIA;
B) 3a CYET BO3HMKHOBEHMSI KOMOWHAIIMOHHBIX TADMOHHMK HA BBIXO/IE CMECHUTEJIS.

Tempr 8, 9. AMILTUTYIHBIE A€TEKTOPBI JIETEKTOPBI YIIIOBON MOIYISIAN

1. JIns ycTpaHeHHs HeJIMHEMHBIX MCKAXKEHHH CUTHAIA Ha BBIXOIE aMIUTATY AHOTO JTHOJIHOTO
JIETEKTOpa HEOOXOAUMO:
a) yCTaHaBJIMBATh IE€PE]l HUM aMIUIUTYIHBIH OrPAHHYHMTEh HATIPSKEHHUS;
6) obecrieunBaTh 10CTATOUHO GOMBINOH yPOBEHb CHTHANA HA BXOJIE JIETEKTOPA;
B) 00€creurBaTh MaJIblif YPOBEHH CUTHAJIA HA BXOJIE JETEKTOpA.

2. IloporoBele CBOMCTBA YaCTOTHOTO JETEKTOPA HPOSBISIOTCS B TOM, UTO:
a) mpy GOJIBIION AEBUAIMN YaCTOTHI BXOAHOTO CHIHAIA YMEHBIIAIOTCS HEJIHHENHBIE
HCKa)XCHHUS BBIXOJJHOI'O CUrHaJIa YaCTOTHBIM JETEKTOPOM C OJIMHOYHBIM KOHTYPOM;
0) mpu MaJIoi IeBHAIMK YaCTOTHI BXOJHOTO CHTHAJIA YMEHBIIAIOTCA HEJTHHEHHBIE
UCKaKE€HHS BBIXOJHOIO CUrHAJA;
B) IIPH MaJIOH JIEBHALMM YaCTOThI BXOJHOTO CHIHAIa YBETHYMBAIOTCS HeJTMHEHHBIE
HCKaKCHHA BBIXOQHOTO CHTHAJIA;
I') IIPU CIIMIIKOM MaJOM OTHOLIEHUM CHTHAJI-LIIyM Ha BXOJIE I€TEKTOPa 3HAYHTEIHHO
YMECHBIIIAE€TCS OTHOUIEHUE CUTHAJI-IIIYM Ha €ro BBEIXOJE.




3. Ilpu mpoxoxeHnH 6eI0ro myMa 4epe3 4acTOTHBINA AETEKTOp
a) CIeKTpalibHasl IIOTHOCTh LIyMa YBEIMYHBAETCS C POCTOM YaCTOTHI;
6) cnekTpaibHas IVIOTHOCTH IIyMa YMEHBUIAETCS C POCTOM YacCTOTHI;
B) CIIEKTpaJIbHasl MJIOTHOCTH 1IIyMa HE MEHSETCS C POCTOM YacTOTHI.

Temp1 10.11. [Tpuem HenpepbIBHbIX cUrHAIOB. [IprieM UPOBBIX CUTHATIOB
1. IIpu npremMe CUrHAIOB ¢ OJTHOM OOKOBOM M0OJIOCOM MO CPABHEHUIO C TPHEMOM
JIByXIIOJIOCHBIX aMIIJIUTYIHO-MO/yJJUPOBAHHBIX CUTHAJIOB 00eCIIeYnBaeTCs:
a) 6osiee 3HAYUTEIHHOE 110/IaBJICHUE 3€PKAITBHOM IOMEXH;
0) MEHBIINH YPOBEHb UCKAXKEHUN CUTHAJIA HA BBIXO/I€ IPUEMHHKA IIPH HATTHUYUU
CEJIEKTUBHO-YaCTOTHBIX 3aMUpPaHHi BO BXOJHOM CHTHAJIE;
B) MEHbIIIasl CJIOXKHOCTh IPUEMHHUKA.
. IIpu cTtepeooHruECKOM IpHEME YACTOTHO-MOIYIMPOBAHHBIX CUTHAIOB HAUOOIBINUH
YPOBEHb pa3JiefieHHsl KaHaJIOB 0OecreYnBaeT:
a) CTepeO0IEKOIEp C ABYMS pa3HONOISIPHBIMH aMIUTHTYIHBIMH J€TEKTOPAMH;
6) cTepeoeKoiep ¢ BPEMEHHBIM pa3/ie/ieHHEM KaHAJIOB;
B) CYMMAapHO-pa3HOCTHBIN cTepeoeKoaep
. IIpu yBenm4yeHuu yucia ypoBHe# (pa3oBoit MaHUITYJISIIUN:
a) YMEHBIIAETCs BEPOSITHOCTh OIMUOKH MpHEMa;
0) yBEJIMYMBAETCS BEPOSITHOCTh OLUIMOKU ITpUema;
B) BEPOSITHOCTb OLIMOKU HE U3MEHSIETCS.

0]
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Tembr 12.13. IIpocTpaHCTBEeHHO-BpeMeHHas 00paboTka CUrHasioB. [lepCreKTHUBBLI pa3BUTHUS
PIIY

1. IIpuem curnana ¢ moMOIIbIO HECKOIBKHX aHTEHH, Pa3HECEHHBIX B IPOCTPAHCTBE,
MIO3BOJISIET:
a) YBEJIMYUTh YPOBEHD IO/IaBJIEHHS IIOMEX 10 COCETHEMY KaHaYy;
6) yMEHBIIUTH ITyOUHY 3aMHUpaHUM CUTHAIIA;
B) YBEJIMYMTh YPOBEHb I10JIABJICHUS IIOMEX [0 3ePKAILHOMY KaHaly.
2. AnanTuBHas KOMIIEHCALUS [IOMEX [103BOJISIET
a) MIOJaBUTh BHYTPHUIIOJIOCHBIE TOMEXH;
0) moaBHTH IOMEXH, HAITPaBJIEHHE IIPUX0/a KOTOPBIX COBMNAIAET C HANIPABJICHHEM
CHUTHalIa;
B) YBEJIMYHTh YPOBEHb MOABIEHHS IIOMEX [0 CPABHEHHIO C IT0JI0COBOH (PUIIbTPALIHEH.
3.HeTBEpPTOMY MOKOJIEHHIO CHCTEM COTOBOH CBSI3U COOTBETCTBYET CTAHAAPT
a) GSM;
0) LTE;
B) WIMAX2.

6.11. Bonpocsl Kk YK3aMeHy

p—

IIpeobpasoBareny yacToTel. TpeboBanus Kk cMecuTeNsM. VICKaKEHUS] CUTHAJIOB.

2. Cxemorexnuka cMecuteneii. I'ereponntbl. ColpsukeHHE HACTPOEK TIPECENeKTopa 1
reTepoauHa.

IlocienoBaTebHbIH JHOIHBIN AMIUTHTY AHBINA AETEKTOP - MPMHIMII paGOTHL. Kosdppunuent
Iepeiayy B peXXUMe CHIILHOTO CUTrHana. BxoaHoe compoTuBieHue.

Henunelnble MCKaXEeHHUS B aMIUTUTYIHOM JETEKTOPE.

Bo3neiictBue momex Ha AJI.

Anamus AJl B pexxiMe ¢1aboro curaasia

[MapannensHbrid quoaHb A/l

Da30Bble JETEKTOPEI.
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9. .YacTOoTHBIE AETEKTOPHI.

10. Bo3sgetictBue nomex Ha YJI[. CxeMbl MOPOrONOHHKEHHUS.

11. IIpuem AM- u OBII-curuasos.

12. Ilpuem ctepeo UM-cHUTHAIOB.

13. Ilpuem dazomanunyMpoBaHHBIX cUrHANOB. JleMonysaTopsl ®M - 1 ODM-curHamnos.
DopMHpoBaTEIh ONIOPHOTO HANPSIKEHHS.

14. IIpreM cUrHAJIOB C MUHUMAIbHBIM YaCTOTHBLIM CIBUIOM

15. MnuoroyposueBass ®M, KAM.

16. Ilpuem CloXHBIX CHTHAJIOB.

17. Ilpuem ¢ nepecTpoiikoii paboueit yactoThl. [IpomyckHas cmocoGHOCTh KaHAIa CBSI3H

18. Ilonasnenue 3aMUpaHKii CHTHANA C TOMOLIBIO IPOCTPAHCTBEHHO-PA3HECEHHOTO TPHEMA.

19. TeopeTuyeckre OCHOBBI IAIITHBHOM KOMIIEHCAIL[MH TIOMEX

20. KomneHncaTop y3KOMOJIOCHBIX CHH(A3HBIX TOMEX

21. KoMnencarop noMex ¢ KBaipaTypHbIMH KaHAJIaMH 06pabOTKH CHIHAJIA

22. KoMneHcaTop MHPOKOMOIOCHBIX IIOMEX

23. AnanTuBHBIC aHTEHHbBIE PEIIETKH

24. TlepcrieKTHBBI Pa3BHTHS TEXHHKH PAJIHONPHEMHBIX yCTPOHCTB

7. YAEBHO-METO/JMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUITJIMHbI

OcHoBHast taTeparypa (6ubiuomexa Bil’y).

I. Pembosckuét A.M., Ammuxmun A.B.. Kosbmun B.A PamvoMOHHTOpHHT: 3aaum.
METOJIbl, CpeICTBa [DNeKTpoHHBIN pecypc| / Ilox pex. A.M. PemGosckoro. - 3-e
u3a., nepepadb. u gon. - M. : Topsiyas snmums - Temexom, 2012 - 640 c.
http://www.studentlibrary.ru/book/ISBN9785991202367.html
Teopust mepeiaun CMrHaNIOB Ha KEIE3HOAOPOKHOM TpaHcmopre: yueGHuk / I.B.
l'openos u ap.; mox pexa. I'.B. T'openosa. - M.: ®'BOY "YueGHo-MeTomuueckuii
LEHTP 1O 00pa3’0BaHMIO Ha JKEJIE3HOAOPOXKHOM Tpancmopte", 2013. - 532 c.
http://www.studentlibrary.ru/book/ISBN9785890356642.html
I'ajsuxosckuit B.W. lludpopas 06paGoTka curuanos [IneKTpoHHBIH pecypc] / B.1.
lansuxosckuit - M. : COJIOH-TTPECC, 2015. - 766 c. - ISBN 978-5-91359-117-3.
http://www.studentlibrary.ru/book/ISBN9785913591173.html
4. Konocosckuii E.A. Yerpoiicrsa mpueMa u 06paGoTKH CHTHAIOB [ DnexTpoHHbIi

pecype] : YuebHoe nmocobue s By30s / Konocosekuii E.A. - 2-e u3z. - M.

lopavas muuus — Tenexom, 2012 - 456 ¢

http://www.studentlibrary.ru/book/ISBN9785991202657.html
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JlonoJiHMTe/IbHaSI IUTEPATYPA.

1. HccnenoBanue ycTpolicTs npuemMa u 06paGOTKH CUTHANOB: METOJl. YKa3aHHSA K
naboparopubiM pabotam/ E.K.JIeBun; Brnamum. roc. yH-T.- Bnagumup: U3n-so
Bnagum. roc. yu-ta, 2007.-60 c. http:/e.lib.vlsu.ru:80/handle/123456789/1195

2. Hcenenosanue anroputMoB 06paboTKu cUrHANIOB B cucTeMe Matlab: meTo.
ykasaHus K jaboparopueiM paboram/ E.K.Jleun; Biagum. roc. yH-T.- Branumup:
M3n-Bo Bragum. roc. yu-ta, 2011.-78 c.
http://e.lib.vlsu.ru:80/handle/123456789/3046

3. T'omosun O.B. VerpoiicTBa reHepupoBanus, GOpMHPOBaHHUS, IpuemMa u o6paboTku
CHTHAJIOB [ D1IeKTPOHHBIH pecype] : VuebHoe mocobue st By30s / [onosun O.B. -
M. : T'opsuas nunus - Tenekom,. 2012 - 783 c., ISBN 978-5-9912-0196-4 .-
http://www.studentlibrary.ru/book/ISBN9785991201964.html




4. B. ®. Kpapuenko [{udposas o6paGoTka CHIHAIOB ¥ H300paXkeHHil B
pasnopu3nIECKUX MPHIIONEHUX [ DNeKTpoHHbH pecype] / B. @. Kpasuenko - M. :
OU3SMATIINUT, 2007 - 544 c. - ISBN 978-5-9221-0871-
http://www.studentlibrary.ru/book/ISBN9785922108713.html

OreyecTBeHHBbIE Ky PHAJIbI:

e PagnoTexHHKa;

e PaMoTeXHUKA U 3JIEKTPOHHUKA;

e [IpubopbI U TEXHHUKA IKCIIEPUMEHTA;

e [{uppoBas 06paboTKa CHIHAIOB.

3apy0ekHbIe JKypHaJIbI:

e [EEE Transactions on Communications;

¢ [EEE Transactions on Signal Processing;

e [EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCLHUIIJIUHBI

MarepuanbHo-TexHIYeCKOe 00€CTIEYeHHE MUCIUILTHHE] BKITIOYAET:
¢ KaenpanbHbIe MyIbTUMEIUMHBIE cpeacTBa (aya. 301-3 u 335-3);
e HabopbI cai10B o BceM JiekuusM (o1 15 10 30 caaiijoB o Kask ok JICKLIHH);
* 00opynoBaHue CIEIMATU3UPOBaHHOM labopatopun (304-3);

[Ipumeyanus:
OO6wee 4YMCI0 MOATOTOBICHHBIX claiaoB Goiee 200, OHH EXKETOJHO PENAKTUPYIOTCS M
MOJEPHU3HPYIOTCS B COOTBETCTBHH C PA3BUTHEM TEXHHYECKOM U METOIHYECKOM 6a3bl.

Pabouas mporpaMMa JHCHHMIUIMHEI COCTABIICHA B COOTBETCTBHH C tpeboBanusmMu PI'OC BO no
HarnpasJieHHIO 11.03.01 «PaguoTexnuka
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