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1. IEJIM OCBOEHHM S JUCHUITJIMHBI

IensiMu 0cBOEHHS NUCHUIIHHBI «O6paboTKa CUIHAIOB) SAIBJIAIOTCH:
1. TloarotoBka B OOJIACTH 3HAHHS TEOPETHYECKUX OCHOB, NPHHIIMIIOB MOCTPOCHHUS TPAKTOB
TpUeMa u aHaJloro-IuppoBoi 06pabOTKH CUTHATOB PAUOTEXHUYECKUX CHCTEM.
®OpMHpOBAHHE TIPAKTHYECKAX HABBIKOB MPOEKTUPOBAHUs ~yCTPOHCTB 00paboTku
CHTHAJIOB.
3. ®opMHpOBaHHE NPAKTHYECKHX HABBIKOB paboThl ¢ amnmapaTypod Ui KOHTpOJId H
M3MEPEHHS IapaMeTPOB PaMONPUEMHbBIX YCTPOHCTB.
4. TlogroroBka B OOJNACTH pAIMOTEXHMKH Ui pasHbIX  Cdep npodeccroHaIbHOM
JIeITENBHOCTH.
® POEKTHO-KOHCTPYKTOPCKOMA:
e  IIPOM3BOJICTBEHHO-TEXHOJIOTMYECKOMH;
e  Hay4HO-HCCIEN0BATENIbLCKOM,
®  CEepBHCHO-3KCILTyaTallMOHHOH.

o

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jlucuummaa «O6paboTKa CHrHalIOB» OTHOCHTCS K BAPHATHBHOHM 4YacTH (obs3aTenpHBIE
JIACITUILTAHBI)

Bzaumoceéasb ¢ Opyzumu OUCYUNIUHAMU

Kypc «O6paboTka CHIHAJIOB» OCHOBBIBACTCS Ha 3HAHMH "Beiciiel MaTeMaTHKH'.
"®usukn', «Teopus 3NEKTPUIECKUX LETICH).
[lonyueHHbIe 3HAHUS MOTYT OBbITH HMCIOJb30BAHBI IPH HM3YYCHHM JUCLMIUINH: «MeTonpl U
yCTpOMCTBA Iiepejadd CHrHaaoB», «MHKpONpoLeccopHas TEXHMKAa B CHCTEMax CBA3HY.
«MeTozBI ¥ YCTPOHCTBA MpHEMa CUTHANOBY, «(CTaTHCTHYECKas TEOPHs NEpeNaqu CUrHajloBy, a
TaK>Ke TIPH BBITIOTHEHUH BBILYCKHON KBaTH(QHKAIMOHHON pabOTBL.

3. KOMIETEHLMUA OBYYAIOIIETIOCS, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCHUIIJIMHbBI

B pesynpTare OCBOCHMS JMCHMIUIMHBI OOYYAIOIIMICS JOJKEH JE€MOHCTPHPOBATH
ClIEIyIOIIHe pe3yIbTaThl 00pa30BaHHUs:

3.1. 3naTn:

- OCHOBHbIE TEXHAYECKHE TEPMHHBI HA PYCCKOM M QHIIMHACKOM SI3bIKaX, OTHOCAIIMECH K 00/1acTH
o6paborku curaanos (OK-7, OIIK-4);

- OCHOBBI CXEMOTEXHHKH YcTpoiicTB 06paboTku curnanos (OIIK-3);

- IpUHIMIB paboThl QYHKIHOHAIBHBIX Y3/I0B CX€M, OCYMIECTBIAIOIIMX 00paboTKy CHIHAJIOB
(OIIK-4);

- 3aBHCHMOCTBH IIOKa3aTelled KayecTBa paJHOTEXHHUYECKOM CHCTEMBI OT XapaKTEpUCTHK H
napaMeTpoB TprueMHoro ycrpoiicrsa (OK-7, OITK-4);

- OCHOBHBIC BH/bI NPeOOPa30OBaHUs CHIHAIOB B THIIOBBIX KackaJax IPHEMHOIO yCTPOHCTBA
(OIIK-3):

- METOJIBI 06eceYeHns TOMeXoycToiunBoCTH Tipu npueme curnaos (OK-7, OIIK-3).

3.2. YmeTn:

- HCHOJB30BaTh IAKEThl MPHUKIAIHBIX [POrpaMM i MPOCKTHPOBAHUS M HCCICIOBAHUA
yerpoiicTs 06paboTku cursanos (OK-7. OIIK-4):



- cobUpaTh W aHATM3MPOBAaTh JaHHbIE UL pacdera ycTpoicTs obpabotku curnanos (OK-7.
OI1K-3);
- HCIOJIB30BaTh METOMBl SKCIIEPUMEHTAIBHBIX WMCCIICI0BAaHHN M MCIIBITAHMH pa3pabOTaHHBIX
YCTPOMCTB M OCHOBHBIE IPHEMBI 06paGOTKH SKCIepuMeHTanbHbIX fanHbix (OK-7, OIIK-4):

3.3. Banagers:
- HaBbIKAMH MPAKTHYECKOM pabOoThl C WM3MEPUTEIbHBIMH IpUOOpamMu [UIsi HCCIeN0BaHHs
aHAJIOroBhIX U UG poBbix ycrpoiicTB (OK-7, OIIK-4):
- HaBBIKAMM DKCIIEPHMEHTAIBHOTO OIpEJEIeHHs] XapaKTEPHCTHK W MapaMeTpoB pa3IM4HBIX
ycrpoiicTB 00paboTku curnainos (OK-7, OIIK-4);
- METOJIaMH pacyeTa TUIOBBIX yCTPOoHcTB 06padoTky curnanos (OK-7, OIIK-3);
-HaBBIKAMH KOMIIBIOTEPHOTO HCCIIEOBAHUS 110 IEKTPHYECKAM MOJENAIM (QYHKIMOHAIBHBIX
y3710B paguonpreMHbIX ycrpoicts (OK-7, OITK-4).

4.

CTPYKTYPA U COJAEP KAHUE TUCIHHUITIMHBI: «O6paboTka CHrHAIOBY

O61mas TPyA0EMKOCTh JUCIMILIHHBI COCTABIIsIET 3 3a4eTHbIE eAMHMUIIbL, 108 yacos.

O6beM | DOpMBI TEKYILETO
Bujibl yueGHO#M paboTsl, yueOHON KOHTPOJIS
« | BKJIIOYast CaMOCTOSATENbHYIO | paloThl C | YCIIEBaGMOCTH,
g paboTy CTYJEHTOB U NpUMEHEHUE ¢dopma
g| 2 | TpyHOeMKOCTb (B yacax) M MPOMEXKYTOUHOM
Ne Pasnen 3|8 WHTEPAKTUB aTTecTalyu
Vit JVICLIMTLTHHDI 2l = 2 “é HBIX
© & S g METO/I0B
T <|Ex | § = yac ./ %
EEE o g
28 88 |Y
| &% |88 |&
S|IE & |Ra |0
I. | OcHOBHbIE NOHATHs TeOpUU nepenayn |4 |1-3\2 |2 9 1,5/38
curaanoB. MHdopmaius cooblueHue,
curaaj, KogupoBanue U MOLYyIALIASA.
[MapameTpbl CUTHAA: ATUTEIBHOCTh
JMUHAMWYECKHUI q1ana3oH, CIEKTp
CUrHaJIa, IIMpUHA CMEeKTpa.
2 IToMexu ¥ UCKaKEHUS CUrHala 4 14-614 4 9 2/25 PeiiTunr-
DUIILTPaLUsA CUIHANA. KOHTpOJIb |
Knaccugukauus nomex, 3aMMpaHus
curHana. Tumsl GUIbLTPOB
3.| Bugsl cursanos. [ludposoii curan. (4 |7-9|2 |2 4 9 2/25
HUckaxeHnus, Bo3Hukarouue npu AL
BbI0Op 4acTOTHI JUCKPETH3ALIUU U
mara KBAaHTOBAHHS.
4 [NonsaTHe 0 cucTeMe U kaHane cBsa3u. |4 |10-14 |4 6 9 2/14 PeiliTunr-
[TonaBnenue nomex. Jlemomysnus, 12 KOHTPOJIb 2
JaexonupoBaHue. [lapaMeTpsl CUCTEMBI
cBs3u. CKOpPOCTh U BEPHOCTH NEpefayn
uH(pOpMaLUH
S. |[HopaBnenue noMex myteMm unbrpauuu. |4 |13-2 |2 -4 9 223
[TpoekTHpOBaHHE OCHOBHBIX THIIOB 15
(uUIBTPOB B INHEHHOM TpakTe
PHEMHHKA.
6 | O6paboTKa CHrHAJIOB B MEpPCHNeKTUBHbIX (4 | 16-[4 |4 4 9 2/17 PeliTunr-
cucremax cBasu. Texnonorus OFDM. 18 KOHTpOJIb 3
Bcero 18 |18]18 18 54 11.5/21 3a4eT




5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH
5.1. AKTHBHbIE H HHT€PAKTHBHbIE GOPMBI 00yYeHHsI

C uenpio (GOPMHpOBAHUS ¥ Pa3BUTHUS NPOMECCHOHAIBHBIX HABBIKOB CTY/ICHTOB B
y4e6HOM MPOLIECCe MCTIONBb3YFOTCS aKTHBHBIC M MHTEPAKTHBHbIC (GOpMBI TIPOBEICHHS 3aHATHI B
COYETAHWH ¢ BHEAyIMTOPHOH paboroif: (mabopaTopHble pabOThL, KOHTPOIbHBIE ayIHTOPHBIC
paboThL. MpakTHyeckhe 3aHATHA). OObeM 3aHATHH. MPOBOJMMBIX B MHTEPAKTHBHDLIX bopmax.
cocrapisier 11.5 dacoB (maboparopHble M TIPAKTHYECKHE 3aHATHsA, KOHCYJIbTallMH BHE
pacHucaHusi, KOHTPOJIBHbIE MEPOTIPUSITUS Ha JIEKLIHOHHBIX 3aHATHSX ).

5.2. CamocrosiTeIbHasi paboTa CTyIeHTOB
CaMocTosTeTbHAs (BHeayIMTOpHas) paboTa CTYACHTOB BKIIHOYAET  3aKPCILICHUEC
TEOPETHYECKOTO MaTepHaa U MOIrOTOBKE K BBIIOJIHEHHUIO U 3aIATE 71a00paTOPHBIX 3aJaHHH,
B ITpOIlECCE TTOATOTOBKH K 3K3aMEHY, K KOHTPOJIbHBIM MEPONpHATHAM (pEHTHHT-KOHTPOIIb). &
TaKke B MPOLECCE BBINOJHEHUS PAaCUeTHO-rpaduuecKoi paboThI. OcHOBa CaMOCTOSTENbHOM
paboTBHI - M3yYEHHE THTEPATYPhI [0 PEKOMEHIOBAHHBIM HCTOUHHKAM M KOHCIIEKTY JEKIHUH.

5.3. icro/ib30BAHME COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOrHH  NpH
00y4YeHHUH
JIeKIIMOHHBIE 3aHSTHS IPOBOJATCSA C UCIIOJIb30BAHUEM NPE3CHTALMH B MyJIbTUMEAUHHON
ayJUTOPUH C MPHMEHEHHEM KOMIIBIOTEPHOTO MPOEKTOpA. CryseHTaM TIpelOCTaBiIsIeTCs Kype
JeKudii ¥ ONMCAHWs BCeX JTaOOpaTOPHBIX paboT B IEKTPOHHOH (opMe. KoMNbOTEpHbIC
TEXHOIOTMM HMCIIONB3YIOTCS TPH MPOBEJCHHH 1abOpaTOpHBIX PaboT (MCMOJIB3YIOTCS CHCTEMa
Matlab ¥ makeT cxeMOTEXHHYECKOTo MOZeIipoBanus Multisim).

5.4. JleknMu NpUrjameHHbIX CEeNHATHCTOB
B pamkax y4yebHoro Kypca «OOpaboTKa CHIHQIOB» NPEAYCMOTPEHBI  BCTPEHH ¢
IPeICTABUTENSIME POCCHHCKMX KOMIAHWH, BHICTYILICHUS U JIEKIUA CIICLHAINCTOB, B HACTHOCTH
JOKTOpa TEXHUYECKUX HAYK, IIpodeccopa Kadeapsl OCHOB PaTHOTEXHUKH MDMU (r.Mocksa) B.I'.
Kapraimesa

5.5. PeitTuHrosas cucrema 00y4eHus

PeHTHHI-KOHTPOTb TPOBOAMTCS TPU paza 3a cemectp. OH mpeanonaracT OLCHKY

CYMMapHBIX Ga/IOB I10 CIENYIOMMM COCTABIISIOMINM: aKTUBHOCT HAa KOHTPOJBHBIX 3AHATHSX.
KAYeCTBO BBIMOIHEHHS PEHTHHIOBBIX 3a/laHuil U 1ab0paTOpPHBIX PaboT.

6. OLIEHOYHBIE CPEJACTBA JUISI TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTHM,
NMPOMEKYTOYHOMN ATTECTALIUM 1O U'TOI'AM OCBOEHUA
MUCHUINIMHBLI U YYEBHO-METOJAUYECKOE OBECIIEYEHHE
CAMOCTOSITEJbHOM PABOTHI CTYIEHTOB

6.1. Ilepeuens 1a60paTOPHBIX paboT

Ne
n/n
1. U3MepeHue 4yBCTBUTEIBHOCTH M OJHOCHI HABHOH YaCTOTHOU

M30MpaTeIbHOCTH CBA3HOIO NPUEMHHUKA (4 Yac)

W3MmepeHue napaMeTpOB PaJMOBEIIATeIbHOIO NPUEMHHKA (4 gac)
UccnenoBanue KaHaja CBs3U (4 4dac)

HWccnenoranue npecesekropa (4 4ac)

UccreoBaHHe yCUITMTES TPOMEKYTOUHOHM 4acTOThI (4 Yac)

HaumeHoBaHue J1a00paToOpHOii padoThI

Ui_-lk_le\)



6. WccnenoBanue BXOIHOM LIETTH HA OCHOBE CXEMOTEXHHUYECKOTO
MOJIeTMpOBaHus (44ac)

6.2. TeMbl NPaKTHYECKHX 3aHATHI

Ne

Tema 3aHATHH
n/n
[TocTpoeHHe clieHapreB pacueToB B cucteme Matlab (2 4ac)
[loctpoenue rpapukos B cucteme Matlab (2 yac)
Pacuer AL 1 onpesiesieHre CKOPOCTH MOTOKOB IaHHBIX (2 4ac)
dopMmupoBanue CUTHATOB B cucteme Matlab (2 vac)
CrieKTpanbHbIi aHaIU3 CUrHAIOB B cucTeme Matlab (2 gac)
Pacuer quckpeTHBIX GUiIbTPOB B cucTeMe Matlab (2 gac)
Ucnonb3oBanue (pUILTPOB IS OJaBICHHS IOMeX (2 9ac)
Ornepanuu ¢ baitnamu 38yka B cucteme Matlab (2 gac)
Pacuer OlHOKOHTYPHOH BXO/IHO# 1ienu B cucteme Matlab (2 yac)

ol o BBl bl

6.3. Tembl pacueTHO-TpadguIecKHX paboT

PacyeT mapaMeTpoB aHAIOro-IU(poBOro MpeodpazoBaTess (ALIT)

[lapaMeTphl aHAIOrOBOTO CHTHAITA, H3MEHSEMBIC B 3aBUCHMOCTH OT BapHaHTa 3a/1aHus:
THII aHAJIOTOBOI'O CUT'HAJIA;

MaKCUMaJIbHas 9acTOTa CIIEKTpa CHrHaja;

MaKCHMAaJIbHOE U MUHUMAJIbHOE 3HAYE€HHUsl MOLIHOCTH CUTHAala

3aBHCHMOCTb MAKCHMAaJIBHOTO 3HAYE€HUs CUTHAJIA («aMILIUTYIbD») OT MOIIHOCTH CHI'HANA;
MUHHMMAJIBLHO BO3MOYXHOE OTHOIIIEHHE MOIIHOCTH CHI'HAJIa K IIyMy KBAaHTOBAHHS,
OnpenensieMble ITapaMeTPbl yCTPOUCTBA:

[Ilar kBaHTOBaHMS;

Yuciio pa3psAaoB IBOMYHOIO KBAHTOBATEs

[TapameTpb! GUIIBTPa HEKHUX YaCTOT

OnpeenuTh Ipeiesbl K3MEHEH s YUCIIa pa3psiloB KBAHTOBATEIS [IPH U3MCHCHUH
OTHOIIIEHHUSI CUTHAI-IIYM KBAHTOBAHUS M IIPH H3MEHEHUH NPEJIEJIOB MOLIHOCTH BXOJHOIO
curnana. [T0CTpOUTH COOTBETCTBYIOLINE IpadUKK 3aBUCUMOCTEH YHCIIa Pa3pAIoB
KBaHTOBATEJIS.

Pacuer ¥ MOJEIMpPOBaHUE OJHOKOHTYPHOT'O I10JIOCOBOTO dbunbTpa
I[Tapamerps! GUIBTPA, H3MEHAEMbIE B 3aBUCHMOCTH OT BapHaHTa 3a/aHHs:
4yacTOTa HACTPOMKH;

SKBUBAJICHTHOE 3aTyXaHHE,

COIMPOTHUBJICHUE UCTOYHHKA CUTHATIA;

COMPOTHBIICHUE HAIPY3KHU;

YacTOTa IOMEXH.

Pacuer u MOJICTMPOBAaHHE JABYXKOHTYPHOIO IOJIOCOBOTO uibTpa
[TapameTpsl GUIBTPA, H3MEHAEMBIE B 3aBUCHMOCTH OT BapyUaHTa 3aJaHHs:
4acTOTa HACTPOMKH;

9KBHBAJIEHTHOE 3aTyXaHHE,

CONPOTUBJICHHE UCTOYHUKA CUTHATIA,

COIPOTHBJICHUE HAIPYy3KH;

4acTOTa MIOMEXH.
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6.4. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

Bonpocsl 4 3a1aHus K peHTHHr-KOHTPOo/10 Nel

1. B 4eM 3aK/TIOUaeTCs PA3IMYHE MEXKJLY HOHSITHIMH: KCUTHAT» U «COOOLIEHHEN?

2. Kakyro 1eib mpeciiefyet KOAUPOBAHAE CUTHANIA U COOOLIEHHUS

3. B u4eM 3akimro4aercs cMbICT Moayisinuu? M300pazute ociuiorpaMmMy rapMOHHYECKOTO
KonebaHus, K KOTOPOMY IPUMEHEHa 4acTOTHAas MOMYJIALUS IS Iepe/iadyn
[IOCJIEOBATEILHOCTU HYJIEH U €IMHHIL.

4. W300pa3uTe aMILTATYJHbIN U (a30BbIA CIIEKTPHI CIICIYIOMEro HaPsKEHUs
U(t)=2*cos(2n*30t+ 0,257)+ 0,2*cos(2n*100t+ 0,757)

5. Yro takoe mupuHa crektpa? C Kakoi 1esblo OrpaHHYMBAIOT IIMPHHY CIEKTpa?

6. YeM OTJIMYAIOTCS TIOHSTHS: «IIOMEXa» H «MCKaKEHHs» TPUMEHUTEIBHO K CHIHATY?

Bonpochbl ¥ 3a1aHAs K PEHTHHT-KOHTPOJII0 Ne2

1. Kakue npeumyIecTsa uMeeT LH(GPOBOH CHTHAT MEPE]l aHATIOrOBbIM?

2. C kakoi nensto nepex AL ycranaBnusator ®HY?

3. YkaxuTe IPUUMHBI HCKOKEHUHN CUTrHaNa, Bo3HuKaromue npu ALIL

4. JlaiiTe CpaBHHTENIbHYIO XapaKTEPUCTHKY THIIOB QHIILTPOB.

5. Kak npaBuiisHO BbIGpaTh mapameTpbl ALITT?

6. M306pa3uTe CTPYKTYPHYIO CXeMy LH(BPOBOH paauoTene(pOHHON CHCTEMBI CBA3H U
YKQJKHTE B HEH COCTaBJIAIONINE HHU(BPOBOro KaHaja CBSI3H.

7. TlpuBeaute KIacCHHUKALKIO TOMEX.

8. B ueM 3akiroyaeTcs IpUYMHA 3aMUPAHUH CHrHaja?

Bonpochl ¥ 3aaHdsl K PEATHHI-KOHTPO.II0 Ne3

VKauTe Ha3HAUCHHE PELArONIel CXeMbl B IEMOIYIATOPE HM(POBOro CHrHANA.

KaxoBo Ha3HaveHHe jeKojepa’

. Kak urceHHO MOKHO 0XapaKTepUu30BaTh CKOPOCTh U BEPHOCTH NEpe1avu

urdopmaruu’?

4. KaxkvMu mapameTpamMi XapakTepHu3yeTcs paboTa 0JHOKOHTYPHOTO II0JI0COBOrO
¢bunprpa?

5. Yem OTIMYAIOTCS MOHATUS «COOCTBEHHAS! TOOPOTHOCTH KOJIEOATEILHOTO KOHTYpa» H
«3KBHBAJIEHTHAs JOOPOTHOCTH KOJI€OATEIBHOTO KOHTYpa»?

6. C KaKoii IeJbI0 HCIOIb3yeTcs TexHotorus cBsi3u OFDM?

W) P —

6.5. Bonpocsl k 3a4eTy

OCHOBHBIE [TOHATHS TEOPUH Nepeaayn curHanos. Koauposanue ¥ MOy JISIHSL.
[TapameTps! curnana. lllupuHa criekTpa cursania.

Knaccudukarus noMex. 3aMUpaHus CUTHaa.

HasHaueHMe ¥ OCHOBHBIE THITBI JJIEKTPHUYECKUX (UIILTPOB.

Bunasl cursanos.

VckaxxeHus: cursaia, Bosuukarorque npu ALIL Bsibop yacToThl IHCKpETH3AINH.
Bri6op mrara kBanToBanus npu AL

OCHOBHBIE COCTABJIAIOIINE CHCTEMBI NIepeiadi UHPOPMALIUK.

Kanai cBsizu. CKOpOCTh U BEPHOCTH Nepeadd HHGOpMaIHH.

. ITonaBieHue noMex ¢ MOMOIIBIO GUIBETPOB.

. OCHOBHBIE 3TaIlbl pacyeTa OJHOKOHTYPHOTO M10JI0COBOr0o GuiIbTpa.
. OCHOBHBIE 3Tallbl pacyera JABYXKOHTYPHOTO I10J0COBOI0 (GuiIbTpa.
. OCHOBHBIE 3aJa4H, PEUIa€MbIE B IIPOLECCE PA3BUTHSI CHCTEM CBSI3H.
. CucteMsl cBsi3U Ha ocHOBe TexHojorud OFDM.



6.6. TecT-KOHTPOJIb CAMOCTOATE/IbHOM PadOTHI CTY/IEHTOB

Tema 1. OCHOBHBIE TIOHATUS TEOPUH [I€pEIAYN CUTHAIIOB

1. Otauuue coOOIIEHUS OT CUTHAJA 3aKJIF04aeTCs B TOM, YTO:
a) cooOLIeHre MEHSIETCS BO BDEMEHH, a CUT'HAI - HET;
6) cUTHaJl MEHSETCS BO BDEMEHH, a COOOLIEHHE - HET:!
B) 115 pOPMHPOBAHKs CHIHAA BCET/1a HCIONb3YeTCs PU3HUECKHH TIpolece, a
co0O0IIEHNE MOXKET COJIEPKATh HAOOP 3HAKOB.

2. KopuposaHue - 3T0:
a) U3MEHEHHE apaMeTpoB QH3HYECKOrO MPOLECCca BO BDEMCHH;
6) mpe/icTaBiIeHHe COOOIEHHs HAOOPOM YKCelL, IPEJHA3HAYEHHBIX UL epeadn;
B) 3acE€KpeYHBaHHE COOOIEHUH.

3. Moaynsiuust HyXKHa JJIs:
a) nepeHoca HHGoOpMaNuK Ha GU3UUCCKHI IPOIecC;
6) 3acekpeunBaHUs MHOPMAIIUH;
B) MOBBILIEHUS CKOPOCTHU Nepeiaul HHPOPMALIHKH.

4. CrieKTpajIbHO€ TIPEICTaB/IEHHE CUTHAIA TPUMEHSETCS IS
a) aHaIM3a UCKAXKEHUH CHTHANA;
6) 3acexpeunBaHus HHHOPMAIIHH;
B) KOJMPOBaHUS UH(QOpMALHH.

Tema 2. [ToMex¥ U HCKaXeHUS CUTHaIa. DuibTpanus CUrHaia
1. Kakasi momMexa Ha3bIBAeTCsl BHY TPUIIOJOCHOM:
a) MIKpUHA CIIEKTPa TOMEXH MEHbIIE TOJIOCHI POIYCKaH|sA NPUEMHUKA;
6) (IMpHHA CIIEKTPa MOMEXH OOJIbIIE TTOJIOCH! IPONYCKaHUs IIPUEMHUKA;
B) CIIEKTP MOMEXH IONAAAET B II0JIOCY [IPOITYyCKaHUs IPUEMHHKA.

2. 3aMupaHus CUTHAIA HAa3bIBAIOTCS OOIMMH, €CIIU:
a) BCE €ro CMEKTPaNbHblE KOMIIOHEHTBI MEHSIOTCS BO BDEMCHHU;
6) Bce ero CeKTpaibHble KOMIOHEHThI MEHSIOTCS BO BPEMEHH OJTMHAKOBO;
B) BCE €r0 CHEKTPAIbHbIE KOMIOHEHTBI MEHSIOTCS BO BDEMEHH I10-pasHOMY.
3. @uIbTp HUKHUX 4acTOT MOJABIISACT IIOMEXY. €CIIH:
a) ee CIIEKTP HaXOMUTCS BBILIE [10 YaCTOTE [0 CPABHEHHIO C CHTHATIOM!
6) ee CIIEKTp HAXOAUTCS HUXKE M0 YACTOTE 110 CPABHEHHIO C CHTHAIIOM;
B) €€ CIIEKTDP He BBIXOJUT 3a MPeesibl ClIEKTpa CUrHaa.

Tema 3. Buabl curganos. [ludpoBoii curnai

1. llndpoBoii cHrHaj 0 CPaBHEHHUIO C aHAJIOTOBBIM:
a) UMeeT OOJIBIIYIO TOMEXOYCTOHYHBOCTD,
6) I03BOJISIET COKPATUTB 3aTpaThl Ha anmapaTypy s ero 00paboTkH;
B) MMeeT OOJIBIIMMA AUana30H U3MEHEHHS HATPSKCHU .

2. Teopema KorenbHuKOBa

a) IIO3BOJIAET ONPEIEUTh YPOBSHb HCKaKeHuH curnana npu ALIL

6) IIO3BOJISET OMpEIENUTh MUHUMAIBHbIH mar kBanToBanus pu ALIL

B) MO3BOJISET ONpPEIETHTH MUHUMATIbHYIO 4acTOTy AHCKpeTh3auuu npu ALTL

3. Illar kBaHTOBaHHMS HEJIb3sl YCTAHABIMBATE OYECHD MAJIbIM TaK KakK:
a) YBEJMYUBAETCS CTENEHb HCKAKEHUM CUrHATIA:

6) CHH)KaeTCs IOMEXOYCTOMYMBOCTD Nepeaayy 1aHHbIX,

B) YBEJIMYUBAECTCA [IOTOK JTaHHBIX.



Tema 4. [ToHATHE O CUCTEME U KaHAJIC CBSA3H

1. ITogaBiieHne MoOMeX OCYIIECTBISETCS, B OCHOBHOM:
a) B IGMOJYJIATOPE;
0) B nexkozepe;
B) C IOMOIIBIO (GUIBTPOB.

2. BepHocTh nepenayn HHGOpMaLUK yBETHIHBACTCS !
a) IpU YBEJIHYEHUH OTHOLICHUS CHTHAI-IOMeXa;
0) mpH YBEJIMYEHUH CKOPOCTH IIEpEeIauy JaHHbBIX;
B) [IPA MHOTOJIy4E€BOM IIPHEME CUTHAIIA.

3. B uudpoBomM kaHalie CBA3H:
@) BXOJIHOM CHTHAI ABJISETCS HENPEPLIBHBIM, a BHIXO/IHOM - IM(POBBIM;
6) BXOIHOW CUTHAJ ABJISETCS [IU(PPOBBIM, @ BBIXOJIHOM - HEMPEPBIBHBIM;
B) 00a 0TBeTa — OIINOOUHBIE.

Tembl 5 u 6. [Togasnenue nomex nyreM Gpuabrpaiud. OOpaboTKa CHIHAIOB B

[EPCIEKTUBHBIX CUCTEMAX CBS3H
1. CTenenp MoaaBIeHUS IIOMEX OJHOKOHTYPHBIM MOJIOCOBBIM (PHIIBTPOM OMPEAEIIACTCA:

a) ero ko3 GULUHEHTOM Nepeaayn;
6) ero pe3oHaHCHOH 4aCTOTOM;
B) €0 DKBHBAIEHTHOH JOOPOTHOCTBIO.

2. JIByXKOHTYpPHBIH 110J0COBOH (PUIIBTP MPUMEHSIOT. KOIa:
a) TpeOyeTcs yBEeIMYNTh 3HAYCHHE YaCTOThl HACTPOHKH QHIBTPa:
0) paclIUPUTH MOJIOCY MPOITYCKAHUS;
B) YBEJIMUYHUTH CTENEHD MOJABJICHHUS IOMEX.

2. OcHOBHas 3ajada. pernaemas Texaosorued OFDM:
a) yBEeJTMUYCHUE JAILHOCTH CBSI3H,
) NOBLILICHAE HA/IEKHOCTH CKOPOCTHOH CBSI3U B yCJIOBUAX TOpO/IA;
B) IOBBIIIEHHE CEKPETHOCTH CBSI3H.

7. Y4EBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHHE
JUCHHUIIJINHBI

OcHoBHas JauTeparypa (6ubnuomexa Bnl'Y).

1. Teopus Mepe/aun CUTHAIIOB Ha JKEJIE3HO0POKHOM TPAHCIIOPTE: YUCOHHK / T.B.
T'openos u zp.; nox pex. I'.B. T'openosa. - M.: ®I'BOY "Y4eOHO-METOAUYECKUT
IEHTp 1O 06Pa30BaHMIO Ha XKENEe3HO0POXKHOM TpaHcnopre”, 2013. - 532 €.
http://www.studentlibrary.ru/book/ISBN9785890356642.html

2. Onmenreitm A.. [ladep P. Ludposas o6paGoTka CHrHaNoB [ DIeKTpOHHbIH pecypc]
/ Onmenreiim A.. llladep P. - U3nanue 3-e, ucnpasnenHoe. - M. : Texnocdepa,
2012.-1048 c. - ISBN 978-5-94836-329
http://www.studentlibrary.ru/book/ISBN9785948363295.html

3. Tamuxosckuii B.W. Lindpposas 06pa6oTka curxaios [DinekTpoHHsIi pecype] / B.1.
TamsukoBckuit - M. : COJIOH-TTPECC, 2015. - 766 c. - ISBN 978-5-91359-117-3.
http://www.studentlibrary.ru/book/ISBN9785913591173.html

4. Konocosckuii E.A. Ycrpoiictsa npuemMa 1 06pabOTKH CHIHAJIOB [ DJIeKTPOHHBIN
pecype] : YuebHoe nocobue st By3oB / Konocosekuii E.A. - 2-e m3a. - M.
lopsiuas nuaus — Tenexom 2012 - 456 ¢
http://www.studentlibrary.ru/book/ISBN9785991202657.htm

Jlono/JIHUTeIbHAS JTUTEpaTypa



1. HccnenoBanue yCTPOMCTB IipreMa B 00pabOTKH CUTHAJIOB: METOJ. YKa3aHHUs K
naboparopabmM pabotam/ E.K.Jlesun: Bnaauwm. roc. yH-T.- Bragumup: Uzn-Bo
Biagum. roc. ya-ta, 2007.-60 c. http://e.lib.vIsu.ru:80/handle/123456789/1195

2 . Wccrenosanue aropuTMoB 06paboTKi curHanoB B cucteme Matlab: meton.
yKa3anus k nadoparopubiv paboram/ E.K.Jlepun: Bnaaum. roc. yH-T.- Brnanumup:
W3n-Bo Bragum. roc. yH-Ta, 2011.-78 c.
http://e.lib.vlsu.ru:80/handle/123456789/3046

3. B. ®. Kpapuenko Lludposas 06paboTKa CHTHATOB U H300paKEHHH B
panro(pU3MIeCKHX NPHIOKEHUSX [ IMEeKTPOHHBIN pecypc] / B. @. KpaBuenko - M. :
OU3SMATIIUT, 2007, 544 c. - ISBN 978-5-9221-0871-
http://www.studentlibrary.ru/book/[SBN9785922108713.html

4 . Tonosun O.B. YcrpoiicTBa reHepupoBaHus, GOPMUPOBAHUA. TIPHEMA U obpaboTku
CHUTHAJIOB [ DIeKTPOHHBIN pecype] : YuebHoe nocobue st By30B / Tomosun O.B. -
M. : Topsuas nunus - Tenexom. 2012, 783 c., ISBN 078-5-9912-0196-4.-
http://www.studentlibrary.ru/book/ISBN9785991201964.html

OTreuyecTBeHHbIE Ky PHAJIbI:

e PaiuOTEXHHKA;

e PagnoTexHHKa U 2JIEKTPOHHUKA,

e [Ipu6OpBI U TEXHUKA SKCIIEPUMCHTA;

e [TudpoBas 06paboTKa CUTHATIOB.

3apy0exHbIe Ky pPHAJbI:

e [EEE Transactions on Communications;

e [EEE Transactions on Signal Processing;

e IEEE Transactions on Instrumentation and Measurement.

8. MATEPMAJIbHO-TEXHUYECKOE OBECHEYEHME JUCHHUIIIAHDI

MarepranbHO-TEXHIYECKOe 00eCIIeYeHIE JUCIMILIMHBI BKIIFOYACT:
KxadepaTbHbe MYIbTUME IHiHBIE cpencTBa (aya. 301-3 1 335-3);
HaOOPBI CITAHIOB K JIEKIHSIM;
0GOpY/I0BaHHE CTIEIMATA3HPOBAHHOM Jaboparopun (304-3);
mporpamMMHble cpesl: Matlab, Multisim.

PaGouast mporpamMMa AUCLMILUIMHBI COCTABICHA B COOTBETCTBUU C tpebosanusamu PI'OC BO 1o
nanpasienuio 11.03.02 «/HboKOMMYHHKAIMOHHbIC TEXHOTOTHA U CHCTEMbI CBA3HY

.
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