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. HEJIM U BAJJAYHU JTUCHUTIJIMHBI
[lenu ¥ 3ama4ul TUCUUILUIMHBI COCTOST B OBJAJ€HUU OOYYAIOUIMMUCS OCHOBAaMH TEOPHH
JTUCKPETHBIX CUTHAJIOB M CHUCTEM, METObl CIIEKTPATbHOrO aHAIM3a U (PUIBTPAMUA JTUCKPETHBIX
CUTHAJIOB, AJITOPUTMbI CHHTE3a AMCKPETHBIX (GWIBTPOB, BIUSHUE 3(PPEKTOB KBAHTOBAHUS U
KOHEYHOW TOYHOCTHU BBIYUCIICHHUH Ha paboTy U(POBBIX YCTPOHCTB, a TAKIKE METOIBI MOAYJISIIIH,
MpUMeHsieMble 1715 epeadn nudpoBoi HHGOpMaIUH.

Il. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO
JList n3ydeHust TUCIUTUIMHBI HEOOXOAMMBI 0a30BbIC 3HAHUS IO CIICAYIOIIUM MPEAMETaM: ),
«O06mast ¢uszmka», pasznen «NEKTPUYECTBO, MAarHeTU3M U BOJIHOBas OMNTUKa», «OCHOBBI
PaIuOdIEKTPOHUKNY, «PanuoTexHuueckue Lend W CUTHaIb», «MaTreMaTHuecKuil aHaiu3y,
«duddepenumanbuble 1 UHTETPAILHBIC YPABHEHUS,
[TomryueHHbIEe 3HAHUS WCHIOJB3YIOTCS MpH U3ydYeHHH KypcoB «lludpoBbie cucTeMsb
nepenauu uHpopmauuny», «Teopus nepegadu CUrHAIOBY.

I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITJIMHBI
[Tporiecc OCBOCHHSI TUCIUIUIMHBI HAampaBJIeH Ha (QOpPMHUpPOBAHWUE KOMIICTCHIIMH B
cootBerctBut ¢ ®I'OC BO wu OIl BO mno wnanpaBnenuto moaroroBku 09.03.02
HNudopmanuoHHbie CHUCTEMBI U TEXHOJIOTHH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHHUSs M0 TUCIHHUILIMHE, COOTHECEHHBIX €
HHIUKATOPAMM JTOCTHKEHUS KOMIeTeHIUH

HNuagukaropbl
Komnerenuus . Pe3yabTaThl 00yuyeHus
KOMIeTeH Ui
OIIK-2 MK ork-2.4 3HaTh: MATEMATUYECKOE OITHMCAHUE
Cnocoben nouumams | Illonumaem npuryunsl | METOJI0OB  1u(ppoBoli  00pabOTKHU
NPUHYUNBL pabomyl | pabomoi COB8pEeMEeHHbIX | CUTHAJIOB
COBPEMEHHbIX ungopmayuonvix cucmem | YMeTh: UCIOJIb30BATh
UHGOPMAYUOHHBIX U ucnorv3yem ux 0714 | COBPEMEHHbIE KOMITBIOTEPHBIE
MexXHONI02Ull u | pewenus CeTH, MPOrpaMMHbIE MPOAYKTHl U
NPOCPAMMHBIX CPEeOCms, 6 | NpogheccuoHaIbHOU pecypehl UIsl M3y4YeHHsI METOJIOB
mom yucne | oesamenbHOCMU 1 poBoi 00pabOTKU CUTHAJIOB
omeyecmeeHHo20 Bnaners:  mertomsl  uuM@poBoii
npouszeoocmea, u 00paboTKM, pealn30BaHHbIE B
UCNONb308aMb  UX  NpuU COBPEMEHHOM PaJUOIIEKTPOHHOU
pewenuu 3a0ay M ONTHYECKOH ammapatype H
npogheccuonanvHoll 000py10BaHUU
oesmenbHOCmu




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM JUCHHMILIMHBI COCTABJIAET 5 3aueTHBIX equnni, 180 yacos,
®opMa NIPOMEKYTOUYHOM aTTECTAIUU: IK3aMeH

4.1. Conep:xanue TMCUHUILJIMHbI, CTPYKTYPUPOBAHHOE 10 TeMAaM, € YKa3aHHeM BH/I0B Y4eOHbIX 3aHATHII U 0TBeIECHHOI0 HA HUX
KOJINYECTBA aKaleMHYeCKUX YaCOB

3 ®opmMa KOHTPO.Is
55 ) g
v 9 — e
Neo £ E = 'S
n/H Pa3nes qucuuninHbl/Tema - e =%
s § = = dopma KOHTPOIS
= : :
© © o 2
: = E |2
2 n 2 -~ = =
Q = M e = 3
o < = o = = e =
o =2 = = = = S
54 = = = = 5y e
: |2 |o5| E| 8| 3 |3
&) == = = = &) = o
1 2 3 4 5 6 7 8 9 10
OcHOBBI CXeMOTeXHUKH, OmnepalnyoHHbIE [TuceMeHHBIIH TeKyIIUH
10 2 0/4 4
1 | ycwnrenu KOHTPOJIb
JluneliHple  ycTpoiicTBa Ha  ONEpallMOHHBIX 14.1 4 o/4 0.1 4 TecT
2 | ycwnmTensax
3 | OCHOBBI aHAJIM3a CUTHAJIOB 14,1 2 2/6 01 4 [TucbMEHHBIN TEKYIIMH
4 | AHAJIOrOBBIE CHCTEMEI 12,1 2 0/6 0,1 4 KOHTPOJIb
5 JIMCKpEeTHBIC CHTHAJIBI 6 12,1 2 2/4 0,1 4 TECT
6 | JIuckpeTHbIe CUCTEMBI 14,1 4 2/4 0,1 4 TECT
7 | CnexTpanbHbIi aHAIN3 16,1 4 2/6 0,1 4 I . .
8 | IlpoexTupoBaHue AUCKPETHBIX (QUIBTPOB 16,1 4 2/6 0,1 4 HCBMEI;EIT’IHOJT;KYIHHH
9 | DddexTs KBaHTOBaHUS B HU(PPOBBIX CUCTEMAX 12,1 4 0/4 0,1 4 p
10 | Monynsuus 1 AeMOTy AU 16,1 4 2/6 0,1 4
11 | AnanTuBHbIE QUIBTPHI 16,1 4 4/4 0,1 4




4.2. [1;1aH BHeayIMTOPHOH CAMOCTOSAITEILHOM PadoThl 00YYAOIIMXCS 1O AU CIUIINHE

CamocTosTenbHas pabota 00yJaronmxcs

YyeOHO-MeTOAMYECKOE 0OecIIeYeHE
CaMOCTOSITENIbHOW PabOTHI

S o
:
Bun o O
HasBanue pasnena, TeMbl Cpoxku Tpymoemxocts| = X
CaMOCTOSITENIbH o 2
N BBITIOJTHEHUS (uac.) = 5
01 paboTHI ©)
CoOCTBeHHBINT . BupryaiibHas 31€KTpOHUKA.
KO3 PULHEHT o KomnbroTepHoe MosennpoBaHue
ycusenuss OV, ) aHaJoroBbIx ycrpoiicts / I'.A. Kappames
OcHoBBI CXEMOTEXHUKH, |HANPSHKEHUE 1-5 Hen 4 ’%
OrnepalinOHHBIC YCUITUTENIN CMEILIECHUS, ' =
aKTHUBBHEIE 2,
=
GuIbTPHI x %
©®BY, ®HY, B S
Kommaparop, g ,? BupryanbHas 351€eKTpOHHKA.
TPUITEP g S KomnerotepHOe MoIenupoBaHue
[IImunra, % % aHasioroBbIx ycrpoiicts I'.A. Kapnaries
. . CTabMIIN3aTop 2 S
JInnelinbie YCTpOUCTBA Ha = E
BI, KOHBEP 2-51 4 ==Y
OIIEPALIMOHHBIX YCUIIUTEIAX g =
OTPULIATENIBHOT 2 g
&~
=
o 2
COINPOTHUBIIEHU =
s, THPATOp =
s
3amaun Ha g
npeoOpa3oBaH A
OCHOBBI aHAJIN3a CUTHAJIOB beoop 3-s1 4 2
ue Dypse, =

Jlammnca.




AHanoroBBIe CHCTEMBI

3anauun Ha
BBIUKCJICHHE
AUYX 1nenei,
MMITYJbCHOU
XapaKTEePUCTUK
u u
JTUHAMHUYECKOT
0 ONHUCaHMs

4-5

JIMCKpeTHBIE CUTHAJIBI

BoccranoBnen
He
HETIPEPBIBHOTO
CHTHaja o
I[I/ICerTHBIM
oTcueTam

6-7

3anauun u3 yueoHoro nocobus «Lludposas
obpaboTka curHanoB» A.OmneHreimep, P.
[adep

JIMCKpeTHBIE CUCTEMBI

HNmnynbcHbie
U YaCTOTHBIE
XapaKTepUCTH
K1 1U(pOBBIX
¢GuIbTpPOB

7-8

B.N.JIutrox COOpHHK 337124 110 KYypCy
«Mertobl 1 ycTpoiicTBa U(PPOBOIA
00pabOTKH CUTHAJIOBY

CriekTpaibHbIN aHAIN3

HuckperHoe
npeoOpa3oBaH
ue Dypse,
JuckperHbie
CUTHAJIBI U
JUCKpETHAs
¢bunpTpanus B
MatLab

9-10

[udpoBas oOpaboTka CHUTHAJIOB B
MATLAB. VYuebnoe nocobue
A.N.Cononuna

HudpoBass oOpaboTka CHUTHAJOB B
MATLAB. VYyeOHoe nocobue
A.N.Cononunna




[IpoexTupoBanue
buIBTPOB

AUCKPCTHBIX

DyHKIMHU
CHEKTPaJIbHOTO
aHaamn3a,
CUHTE3
JTUCKPETHBIX
buIbTPOB B
MATLAB

11-12

D¢ deKkTsl KBaHTOBAHUS

CHUCTCMax

B IHU(PPOBBIX

Pacuer
apdexToB
KBaHTOBAaHUA

13-14

HudpoBas  oOpaboTka CHUTHAJOB B
MATLAB. YyebHoe rmocobue
A .N.Cononnna

10

MOZIYJIHHI/UI " ACMOOYyJIA A

DyHKIMHU
MOAYJISIIUA U
JEMOAYISAUN
nakera Signal
Processing

15-a

3amauun u3 yueOHnoro nocodwus «L{udponas
oOpaboTka curHanos» A.Onenreitmep

11

AnanTuBHbIE QUITBTPHI

OOBEKTEI
aJanTUBHOU
bunbTpanuu
makera  Filter
Design

16-17

3anaun u3 yueOHoro nmocobus «ludposas
oOpaboTka curHanoB» A.OneHreiimep

3anaun u3 yueOHoro nocodus «ludposas
oOpaboTka curHanos» A.Omnenreitmep

OO6mmit 00BEM CaMOCTOATEIBHON PabOTHI 1O AUCIUTUIHHE (4ac)

44




4.3. Conep:xanue yueOHOro MaTepuaJa

Pa3nesn 1. Oco0eHHOCTH CXeMOTEXHHKH aHAJOTOBbIX MHTEIPAJIBHBIX YCTPOICTB.

1.1 IpuHiun ycuneHus

1.2. XapakTepuCTUKH TPaH3UCTOPA, IMHEHHBIA U HETMHEHHBIN PEKUMBI

1.3. OcHOBHBIE CXE€MBI BKJIIOUEHHS OUITOJIIPHBIX U M1OJIEBBIX TPAH3UCTOPOB

1.4. ITonatue oOpaTHO CBA3H

1.5. lnddepennnanbHbli Kacka, COCTAaBHON TPaH3UCTOP, TOKOBOE 3€PKAJIO0
Pa3nes 2. OnepannoHHble YCHIINTENIH, HX CBOMCTBA, XaPAKTEPUCTHKH U IapaMeTPbl

2.1. CpoiictBa naeaipaoro OY

2.2 OOparHas cBs3b

2.3. XapakTepucTuku peaibHbix OY

2.4. Yuer HeuneanbHoctu OY

2.5. YacroTtHas xapakrepuctrka OV, koppekius $Ha3049acTOTHOM XapaKTePUCTUKU
Pa3nes 3. OcHOBBI aHAIM3a CUTHAJIOB

3.1 Pag @yprwe, popmbl 3anucu, IpuMephbl

3.2. IIpeo6pazoBanue Dypbe, MpUMEPHI pacyeTa, CBOMCTBA

3.3. KoppensiunoHHbIN aHanu3, cBsi3b Mex1y K@ u cnekrpaMu cUrHaaoB

3.4. Ilpeo6pazoBanue Jlamnaca

3.5. KommuiekcHas orubatomasi, npeodpaszoBanue ['miubbepra, CHEKTp aHAIUTHYECKOTO
CUTHaJIa
Pa3zgen 4. AHAJIOrOBBIE CUCTEMBI

4.1. UmnynbcHas XapakTepUCTHKA, IIEPEXOHAs XapaKTepUCTHUKaA, YCIOBUE (pu3nuecKon
peaan3yeMocTu

4.2. KomriekcHblii ko3 duuueHT nepenaun, KodpGUIMESHT Mepeaadyd Mo MOIIHOCTH,
¢a3oBas u TpynmnoBas 3a7epikKa, B3auMHasi KOPPessLus MeXIy BXOA0M U BbIXOJIOM

4.3. Crioco0sl onucaHusi TUHEWHBIX cucTeM. [[uddepennuanbHoe ypaBHeHUe, QyHKIUSL
nepeaayn, HyJau U HOJIOCHI, ITOJIFOCHl U BBIYETHI
Pa3zgea S. /{luckpeTHbie CUTHAJIBI

5.1. AHajnoroBele, TUCKpETHbIE M LU(PPOBBIE CUTHAJBI, aHAIOro-uudpoBoe U HUPPO-
aHaJIOroBoe MpeoOpa3oBaHue, yacTora HalkBuCTa, CHEKTp AMCKPETHOIO CUTHAla, BIUSHUE
(opMBI TUCKPETU3UPYIOLINX UMITYJIHCOB

5.2. Teopema KorenbHUKOBa, BOCCTAaHOBJEHHE paJMOCUTHAJAa IO OTCYETaM
BUJICOCUTHAIA,

KBaJIpaTypHasi TUCKPETH3alusl y3KOOJIOCHBIX CUTHAJIOB

5.3. Z-npeoOpa3oBaHue, MpHUMEPHl BBIYUCICHUS z-nipeoOpa3oBaHusl, CBS3b Z-
npeoOpazoBaHus c mpeoOpazoBaHusiMu Jlammaca u @ypbe, CBOICTBa zZ-IpeoOpa3OBaHUS,
o0OpaTtHoe z-ipeodpazoBaHKe
Pa3nen 6. luckpeTHbie CUCTEMbI

6.1. CymHocTh IMHEHHOM TUCKpeTHON 00paboTKH, UMITYIbCHAs XapaKTepUCTHKA,

GyHKIUS niepefaydu, HyJIU U MOJIIOCHI, TIOJTIOCHI U BBIYETHI

6.2 PekypcuBHBIE 1 HEPEKYPCHUBHBIE JUCKPETHBIE (PUIBTPHI

6.3 dopmbl peanu3auu IUCKPETHBIX QUIBTPOB

KaHOHMYecKast (opMma, TpaHCIIOHMpOBaHHas (opma, MocieoBaTeNbHas (KacKaaHas)
dbopma, mapamiensHas Gpopma
Paznen 7. CnekTpanabHblil aHAIU3

7.1. CBoiicTBa AHMCKpeTHOTo npeobpazoBanHus Pypbe, BOCCTAHOBICHHE HENPEPHIBHOTO
curnana ¢ nomoiusto AP, marpuna AIO, cBass AIID u criekTpa IUCKPETHOIO CUTHaja

7.2 Anroputm ObicTporo npeodpazosanust Pypre, BIIO ¢ mpopexxnBaHueM 1Mo BpeMeHH,

BII® ¢ npopexuBaHUeEM 110 4aCTOTE, OCHOBaHUe anropurma bIId

7.3. B3aumocsssp 1D u ¢unprpanuu, 11D kak nuckpetHas GuUabTpalus AUCKpeTHas
¢mbTpanus ¢ nomoisto TP, pacrekanue crekTpa, BECOBbIe (DYHKIHH



Pa3nen 8. [IpoekTHpoBaHue TUCKPETHBHIX (PUILTPOB

8.1. IIpoekTHpOBaHNE TUCKPETHBIX (PHIBTPOB,

CUHTE3 PEKYPCUBHBIX (PHIIBTPOB 10 aHAJIOTOBOMY IIPOTOTHITY.

8.2. Meron OMIMHEWHOTO Z-TIpe0Opa3OBaHHUS

8.3. MeTo1 MHBapUaHTHON UMITYJIbCHOU XapaKTEPUCTUKU

8.4. IIpsiMbie METO/IBI CHHTE32

8.5. CybonTumanbHble METO/IbI, CyOONITUMAIBHBINA CHHTE3 HEPEKYPCUBHBIX (PHIIBTPOB

8.6. CuHTE3 ¢ HCIOJIB30BAaHUEM OKOH, (DUIBTPHI C KOCHHYCOMAAIBHBIM CIrIIQ)KUBAHUEM
AUX
Paznen 9. DpdexTnl KBaHTOBaHUSA B HU(POBBIX cHCTEMAX

9.1 ®opmathl OTpHUIIATEIBHBIX YUCEN, ¢ (PUKCHPOBAHHOM M IIJIABAIOIICH 3aIsATON

9..2 llym KBaHTOBAHUS, HEPABHOMEPHOE KBAHTOBAHUE

9.3 KanToBanue ko3¢ puiiueHToB MU poBbIX GUIBTPOB, MAIITAOUPOBAHUE

9.7.4 TlepemnonHeHmne,0KpyrieHNE pe3yIbTaTOB

9.1 IlpenenbHble IUKIIBI
Pa3nen 10. Moayasinuu u 1eMOAYJISIIUS

10.1 OpgnoronansHass AM, AM-curHai B o01ieM ciry4ae, pa3HOBHIHOCTH AM

10.2 VYrnoas monymsimus, ®M u UM, rapMoHHYECKasi yriioBasi MOIYJISIUS, CIIEKTP,
JEMOTYIISAUS

10.3 KBagparypHast MOAYJIALUS M TEMOIYJISALHNS, CTIEKTP.

10.4 Tlepenava nudpooit uapopmanun. AM,YM, ®M, KM, [LIM
Pa3nen 11. AnantuBHble GUIBTPLI

11.1 OnTumaneHeli puisTp BuHepa, rpaiveHTHBIN MOUCK ONTUMAIBHOTO PELICHUS

amanTuBHbBIN anroputm LMS, RMS

11.2 TlpumeHenue ananTuBHbIX QuIbTpoB. WneHTudukanus cucreM, JIHHEHHOE
IpeJicKa3aHue, o1aBjeHue IyMa, BelpaBHUBaHuEe AYX, 3Xomno1aBieHue

4.3.1. IlepeyeHb ceMHUHAPCKUX, NIPAKTHYECKHX 3aHATHII 1 J1a00paTOPHBIX padoT

Ne Tpynoem-
n/ § KOCThb (uac.) ©
5] ) 1
n = | 2 S E
= HanmeHoBaHMe ceMHHApPOB, 2 b ? = e
=
= NPAKTHYECKHX s 22 X =
= = =2 EQ = S
= 1 J1a60paTopHBIX padoT = 2 g & = *
= S 2 =6 ° s
=% 5 IR S
] ] <
< 2 =3
=
1] 2 3 4 5 6 7
IIpakTHyecKue U CeMUHAPCKHE 3aHATHS
1 2 | JIluneliHple yCTpPOWCTBA HA ONEPAIMOHHBIX 5 =
YCHIIUTEISIX a
&
2 3 | OcHOBBI aHaJIM3a CUTHAJIOB 2 1 =
3 | 5 | /JluckpeTHbIe CHTHAIIBI 2 1 = 2 OI1K-2
L =
4 | 6 | JIUCKPETHBIE CHCTEMBI 2 1 =z NKonk-2.4
5 7 | CnexTpaJbHBIN aHATU3 2 1 g =
6 8 | [IpoexTupoBaHHEe AUCKPETHBIX (PHIBTPOB 2 1 ‘2
7 | 10 | Moumynsumst v JeMOTy IS TUS 2 1 =
8 | 11 | AnantuBHbIe GUIBTPHI 4 1
JlabopaTopHblie padoThl S % og OITK-2
OCHOBBI ~ CXeMOTEXHHKH, OnepanoHHbIe o= g 7
1]t YCUIIUTENN 4 2 & = § WUdKonk24




2 2 JluHeitHple yCTpoOWCTBA Ha OMNEPalMOHHBIX 4 5
YCUITUTEISIX
3 3 | OcHOBBI aHANIM3a CUTHAJIOB 6 3
4 | 4 | AHanoroBbIe CUCTEMBI 6 3
S) 5 | JIucKkpeTHble CUTHAIIBI 4 2
6 6 | JluckpeTHbIe CHCTEMBI 4 2
7 7 | CnexTpaJbHBIN aHATIU3 6 2
8 8 | [IpoexTupoBaHHE AUCKPETHBIX (PHIBTPOB 6 3
9 9 D¢deKkTsl KBaHTOBAHUS B IHU(POBBIX 4 5
crcTeMax
10 | 10 | Moaynamus 1 IeMOTyJISIIHS 6 3
11 | 11 | AnanTuBHBIE QUIBTPHI 4 2
4.3.2. [lepeyeHn TeM (BOMPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE H3YUeHUe
CTYACHTAMM B PAMKaX caMocTosATebHOM padotsl (CPC)
Ne Tema 3ananue Popmupyemas NAK
n/n KOMIeTeHIUsl
1 2 3 4 5
1 | CoGcTBeHHBINH KOAPOUIHEHT
ycunenuss OV, HanpsoKkeHUE HcerenoBarh
CMCIICHUS CXeMy C IOMOIIbIO
cumynstopa EWB
2 | AxtuBHble ¢uibTpel OBY,
OHY "
CCJIEIOBATh
CXEMY C IIOMOIIBIO
cumynaropa EWB
3 | Kommaparop, TpUTTEP HccnenoBath
[IImuara CXEMY C TOMOIIBIO
cumynaropa EWB
4 | Crabunu3atopsl Uccnenosarts
CXEMY C IOMOIIbIO
CI/IMy}J/'ISITopa EWB OTK-2 W/ Komc24
5 | KouBepTop oOTpULIATETHHOTO HccnenoBath
conpoTuBIiieHus, [ mparop CXEMY C IIOMOIIBIO
cumynaropa EWB
6 | Boccranosnenue Pabora Nel4
HEMpPEephIBHOIO CHUTHAJa IO BUPTYaJIbHOTO
JMICKPETHBIM OTCUETaM MPAaKTHKyMa B
cumynarope EWB
7 NMIynbCHBIE M YacTOTHBIE Pa6ora Nel5
XapaKTePUCTUKU  IHPPOBBIX BUPTYaJIbHOTO
¢bunbTpOB MpaKkTHUKyMa B
cumynarope EWB
8 | IucKkpeTHbBIE CHTHAIBI A. CeprueHko,

IUCKpeTHas (uiabTpanus B
MatLab

Hudposas
00paboTka

CHUT'HAJIOB




9 | ®yHkIUHK CIIEKTPaJIbHOTO A. CeprueHko,
aHallM3a, CUHTE3 TUCKPETHBIX Hudposas
¢bunsTpoB B MATLAB 0bpaboTka

CUTHAJIOB

10 | OyHKuMH  MOAYISALUMH U A. CeprueHko,
JIeMOIyIsuu nakera Signal Hudposas
Processing ob6paboTka

CUTHAJIOB

11 | OOBeKTHI aIalTUBHOMN A. Cepruesko,
¢unpTpanmu  makera  Filter Hudposas
Design o6paboTka

CUTHAJIOB

4.4. MeronnuyecKue yKa3aHus M0 OPraHU3aIlUN CAMOCTOSITEILHOI padoThI
CTY/J€HTOB

CamocTtosaTenbHas paboTa OakanaBpoB — WHIUBUIyalbHass ydeOHass JesSTENbHOCTD,
ocyliecTBisieMass 0e3 HEMOCPEICTBEHHOIO0 PYKOBOJCTBA IpENoJaBaTeisi, B XOJ€ KOTOPOH
OakamaBp AaKTUBHO BOCIPHUHHMAET, OCMBICIMBAET TMOJYYEHHYI0O HWH(MOPMALIHUIO, pelaeT
TEOPETUYECKHE U IpakTHUeckue 3anadu. [l caMocTOSTeNbHON paboThl IO aHAJIOrOBOM
00paboTKe CUTHAJIOB MpeaiaraeTcs uccieaoBarb cxembl Ha ocHoBe OV B nporpamme EWB.

Jna wm3yuenus kypca «lludpoBas oOpaboTka cHUrHajoB» Ipeajgaraercs HCIoIb30BaTh
pabotet  Nel4 wu Nel5 BupryasbHOro mnabopaTopHOTO MpakTHKyMa BopoHEKCKOro
I'ocynapcTBeHHOrO Y HUBEpCUTETA.

4.5. IIpuMepHasi TeMaTHKAa KypCOBBIX padoT
BrinonHenue KypcoBbIX paboOT HE MPEAYCMOTPEHO YUE€OHBIM IIIAHOM

V. YYHEBHO-METOANUYECKOE U THO®OPMAILIMOHHOE
OBECIIEYEHHUE JUCIUIIJIMHBI

OnexkTpoHHas HMH(OPMAIMOHHO-00pa30oBaTeNbHas cpela YHHBEpCUTETa oOecleunBaeT
JOCTYN K 3JIEKTPOHHBIM YYEOHBIM M3JaHMSIM M 3JIEKTPOHHBIM 00pa3z0oBaTENIbHBIM pecypcawm,
yKa3aHHBIM B pabouelt mporpaMme TUCHMITINHBI (MOTYJIS).

bubnuoreuynslit GOHJ YKOMIUIEKTOBAH MEYATHBIMM 3/1aHUSMU U3 pacdyera He meHee 0,25
AK3EMIUIApa KaXJIO0ro M3 U3JaHUH Ha OJHOrO OOydaroulerocs M3 4YMCia JIUIL, OAHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOLLYIO JIUCHHUIINHY (MOIYJIb).

OOyuarommmcst obecrevyeH 10CTyN K COBPEMEHHBIM NMpo(ecCHOHANBHBIM 06a3aM TaHHBIX
U HMH(OPMALMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONpenessercs B padounx
nporpamMMax JTUCHMILIMH (MOAyJel).

a) nepeYeHb JUTEPATYPbI

1. Banytos, O. C. DnektpoHuka. Maremarnyeckue OCHOBbI 0OpaOOTKH CUTHAJIOB :
y4eOHUK U mpakTukyMm i By30B / O. C. BagytoB. — Mocksa : M3aarensctBo IOpaiit, 2022, —
307 c¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-9916-6551-3. — TekcT : 2MeKTpOHHBIN //
OopazoBarenbHas miargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490314

2. Hooxwunos, O. I1. OnextpoHuka u cxeMorexHuka B 2 4. Yacte 1 : yyeOHUK ass
By30B / O. I1. HoBoxwumnoB. — Mocksa : U3natensctBo HOpaiit, 2023. — 382 ¢. — (Bricmiee
obpazoBanmue). — ISBN 978-5-534-03513-1. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAS
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512849



https://urait.ru/bcode/490314
https://urait.ru/bcode/512849

3. HoBoxwunos, O. I1. DnexTpoHuka u cxeMoTexHuKa B 2 4. YacTp 2 : yueOHUK IS
By30B / O. II. HoBoxunoB. — Mocksa : MUznatenscTBo HOpaiit, 2023. — 421 c¢. — (Bsicmee
obpazoBanmue). — ISBN 978-5-534-03515-5. — Tekct : anmextponHblil / OOpa3zoBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512850

4. Ymusmua C.B. Teoperndeckne ocHOBBI IU(poBoi 00padoTku curHanos 2012r.
OBC «Aiibykc».(Heorpannuennsiii qoctyim) http://ibooks.ru/reading.php?productid=339871

[udposas obpadboTka curnanos. Mznanue 3-e, ucnpasinennoe. Onmenreitm A., [ladep
P. MockBa: Texuocdepa, 2012 r. , 1048 c. OBC «AuOykce». (HeorpanHudeHHBIH HOCTYIT)
http://ibooks.ru/reading.php?productid=339869

0) mepuoguvecKre U3IAHNS

B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoTok
1. PykoBOACTBO K BBINMOJHEHHUIO J1abopatopHbix pador mo [HOC IlanepHsiii, YepHbIX,
SlcrokeBruu

r) 6a3bl JaHHBIX, HHPOPMANHOHHO-CIIPABOYHBIE H MOMCKOBbIE CHCTEMbI
1. Hayunas 6ubnuorexa UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html
2. BJl xumur w npomoipkarommxcs — w3gmanui - http://ellibnb.library.isu.ru/cgi-
bin/irbis64r_15/cqiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
3. DnekTpoHHbBIN YnTabHbIN 3a1 «bubdaroTex» https://isu.bibliotech.ru/
4. DnexTponHas oubimoreynas cucrema «M3mgarensctBo «Jlans» http://e.lanbook.com
5. DnekrponHas budaunoreunas cucrtema «PYKOHT» http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1200paTopHOe 000pyI0BaHNeE:

[lpakTKyM OpraHu3oBaH Ha 0a3e  yHUBepcalbHOW paboueir cranuuu «National
Instrument ELVIS» u mumarer pacmmpenus «EMONA-SIGEX». B coctaB cTaHmuM BXOIWT
(byHKLIMOHAIBHBIN TeHepaTop, ociuiorpad , MyJIbTHUMETpP, aHAIU3ATOp clieKTpa, boae-miorrep
U JIpyrue npudopsbl.

[TpakTHKyM MO3BOJISIET BECTH 3aHATUS (PpOHTANIBHO B rpymme 12 yenoBek (2 yenoBeka Ha
0JIHO paboyee MecTo).

Pabouee MecTo mpenogaBaress BKIIOYAET HEOOXOIUMYIO anmaparypy JUlsl IpOBEIEHUS
TEOPETHUYECKUX 3aHATUM M JEMOHCTPALlMH, OCHAIIEHO MYJIbTUMEIUNHBIM IPOEKTOPOM,
NIEPCOHAIILHBIM KOMITBIOTEPOM

6.2. IlporpammHoe o0ecneyeHue:

1. ABBY PDF Transformer 3.0 ITaker u3 10 Heumennsix nuuensuit Per Seat (10muir.)
EDU. Kox moszumuu: AT30-1S1P10-102 Kotuposka Ne 03-165-11 ot 23.11.2011. Beccpouno.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Kontpakt Ne 03-013-14 or
08.10.2014.Homep Jlunienzuun Microsoft 45936786. beccpouHo.

3. WinProl0 Rus Upgrd OLP NL Acdmc. CyGmunen3uonHnsiii goroBop Ne 502 ot
03.03.2017 Cuer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JIunensust No
68203568. beccpouHo.

4. Kaspersky Free (exerogno obHoBmsiemoe [10). YcnoBust HCTIONB30BaHUS IO CCBIIKE:
http://www.kaspersky.ru/free-antivirus/ . beccpouro.

5. IO u «MATLAB + SIMULINK» Jlunensuss Ne 03-013-17 ot 25.06.2017 ot
25.06.2017. BeccpouHo.

6.3. TexHnuyeckue u JIEKTPOHHBbIE CPeCTBA:
MynbTUMEANIHBIN POEKTOP, SKPaH, MEJIOBasi UM MapKepHast 10CKa.
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VI1l. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN
Ha Jexmusx HCIONp3ylOTCS  aKTHUBHBIE METOJbl  OOydeHus (Mpe3eHTauud U
KOMIIBIOTEpPHBIE CUMYJISIUN). [IpakTHueckue 3aHsTHs IPOBOJSATCS B MHTEPAKTUBHOM opme.
[lpakTukym opraHu3oBaH Ha Oa3e  yHHMBepcanbHOW paboueit cranmmu «National
Instrument ELVIS» u mmarer pacmmupenns «kEMONA-SIGEX». B coctaB craHmuu BXOJWT
(GyHKIMOHATIBHBIN reHepaTop, ociuiorpad, MyJIbTUMETp, aHATU3ATOpP CHeKTpa, boae-muorrep.

ViIl. OHEHOYHBIE MATEPHAJIBI UIAA TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIUH
Texyiuil KOHTPOJIb pean3yeTcsi B BUJI€ NUCbMEHHOIO TEKYIIETO KOHTPOJIS, IIPU 3allluTe
nabopaTopHbiXx pabor. Tekymuii KOHTpOJb HampaBieH Ha BbIABICHHE C(HOPMUPOBAHHOCTU
komrneteHmu  OIIK-2. Jlng peanm3anmuu  TEKYIIETO KOHTPOJS HCIOJB3yeTcs OallIbHO-
PEUTHHIOBasi CUCTEMA OLICHKH, IIPUHATAsI B YHUBEPCUTETE.
Haznauenue ouenounsix cpeacts TK — BbeissBUTH chOpMHUPOBAHHOCTH KOMIIETEHIIMNA
OIIK-2.
Huxe npuBeieH nepedeHb OLIEHOYHBIX CPEACTB TEKYIIEr0 KOHTPOJIS:
1. Tectsl O MaTepuasiam JICKIMUI
2. OT4er 0 BBINOJIHEHNE BUPTYAIbHOI'O IPAKTUKYMA
3. Pemenue 3a1a4 JoMalHero 3aJjaHus
4. Otyer 0 pe3ynbTarax BbIIOJIHEHUS J1a00paTOPHBIX PadOT U OTUET 110 TEOPUHU
OCHOBHBIM OLIEHOYHBIM CPEACTBOM SBISETCA OaJlbHO-PEUTHHIOBAasl CUCTEMA TEKYIIETo
koHTpoust ycneBaemoctu (BPC).
ITapaMeTphbl OLICHOYHOI0 CPEACTBA

Jlexknun bamner | Makcumym
3a ceMecTp
1 | IMocemaemMocTs JIEKIIUHA 6
2 | Tect mo npoiiJIcHHOMY MaTepHaty 6
3 | BeimosiHeHNe JOMAIIHEro 3a/1aHus 6
CeMuHapBHI N0 PeIEHUIO 32/1a4
4 | ITocemaeMoCTh CEMUHAPOB 6
5 | Pemenwue 3a1ay Ha ceMuHape 6
JlaGopaTopHble 3aHATHUS
6 | BrimosHeHHe BUPTYaJIbHOTO IPAKTUKyMa 1 6
7 | TeopeTmueckuii OTUET 1 6
8 | CBoeBpeMEeHHOE BHINOJIHEHUE JJa0OPAaTOPHBIX 1 6
9 | Otuer 1o SKCIEPUMEHTY 1 6
IIpoMe:kyTOYHAsI aTTECTALMSA
10 | KonTpompHbIe paboTHI 6
Hroro: 60
Ilpemuanvnvie dannv 10

[TpomesxyTouHas aTTecTaiusi npoBoauTcsa B (opme sk3aMeHa. CTyIeHT JOMycKaeTcs K
TEOPETUUYECKOMY 3K3aMEHy B TOM CIlly4ae, €CIM OH BBINOJIHUT BCE BUJBI MPOMEXYTOUHOTO
KOHTPOJISl U HabepeT MOPOroBbIi Oasl.

B Tewenne cemecTpa 3a BBIOJIHEHHWE 3aJaHUM TEKYIIEr0 KOHTPOJS CTYIEHTY
HAYUCIIAIOTCS OAJUIBI M B KOHIIE CEMECTpa CYMMHPYETCS /ISl BBIUMCIIEHUS pelTHHTa cTyneHTa. K
TEOPETUUYECKOMY HK3aMEHY JOIYCKAeTCsl CTYAEHT, BBHIIOJHUBIIUI BCE BUJBI IPOMEXYTOUHOTO
KOHTpOJIs U uMmeronuii 6oxee 60 6amnoB. @opma npoBeaeHHs YK3aMeHa — YCTHBIM Mo Ouiieram
WIM MUCBMEHHBIH 1o OuyetamM. DK3aMEHAlMOHHBIA OWJIET COCTOMT M3 JIBYX TEOPETHUECKHX
BOIPOCOB M OJIHOTO MPAKTUYECKOTO 33JaHusl, OCHOBAHHOI'O Ha 3aJlaHMUSIX MPAKTHUYECKUX padoT.



DK3aMeHAIMOHHBIC 3a1aHus (OUIIEThI) TSl TPHEMa 3K3aMEHOB BBITTOJHEHBI MHOTOBApUAHTHBIMH,
4TOOBI UCKITIOUNUTh BO3MOYKHOCTh 0OMEHa HH(pOpMaIUel B X0€ IK3aMEeHa.

CornacHo TMOJIOKEHUIO 0 0aTbHO-PEUTUHIOBOW CHCTEME CTYACHT, HaOpaBmuii menee 40
0a)yTOB 3a TEKyIIyko paboTy, HE TOMyCKaeTcs J0 3adeTa/sk3ameHa, HaOpaBmui 40 u Oomee
0aJlJIOB JIOMYCKAETCs K 3a4eTy /IK3aMeHy, re MOKeT HaOpath 10 30 6amios.

Bonpocs! 111 NIHCbMEHHOT0 TEeKYIero KOHTPOJIS

Tema 1

1. Yro Takoe nauckpeTHblid curHan? VmewoT i (U3NYECKUH CMBICT €ro
XapaKTEPUCTUKU U ONEPALMH, TPOU3BOAMMbIe Haa HUM? [louemy?

2. IlpuBengure ¢opMyidy sl BBIYUCICHHS CBEPTKUM JUCKPETHBIX CHUTHAJIOB
0EeCKOHEYHO! JUTUTEIHHOCTH.

3. Kakoli cMbICI MUMEET KpyroBasi 4acTOTa JUCKPETHOI'O TApMOHUUYECKOT0 CUrHana?
B kakux eqununax ona usmepsercs? [louemy ee HEBO3MOXKHO OJJHO3HAYHO OINPEAEIIUTH?

4. Ilpm KakoM YCIOBUM JUCKPETHBIH TapMOHHUYECKUN CHUTHal SBIISETCA
NEePUOIUYECKUM?

5. Uemy paBnHa uvactora HaiikBucta? Uem 0OBSCHSETCS €€ BaXKHOCTh B CHUCTEMaX
JTUCKPETHON 00paOOTKH CUTHAJIOB?

6. IlpuBegure dopmyasl npsmMoro u oOpatHoro mpeobOpasoBanusi Dypre B
JUCKPETHOM BPEMEHU.

7. Kaxkol JUCKpPETHbI CHUTHAJ AHAJIOTMYEH JeibTa-QyHKIMM [0 CBOUM
CIIEKTPaJIbHBIM CBOMCTBaM?

8. IlpuBeaure  ¢Gopmydy,  CBS3BIBAIOIIYI0  CHEKTPhl ~ aHAJIOTOBOTO U
JUCKPETU3UPOBAHHOTO CUTHAJIOB.

9. (B mecmosom 3adanuu 6yoym ¢hueypuposanmsv KOHKpemuble YUCI08ble 3HAYECHUS)
BeliecTBeHHbI TapMOHMYECKUN CUTHANI ¢ YAaCTOTOM ... 'l AUCKPETU3UPYETCS C 4aCTOTOM
... I'n. Yemy paBHa MMHMMAaJbHO BO3MO’KHAasi HOpPMHMpOBaHHasl 4acToTa (B pajauaHax Ha
OTCYET) TOJYYUBIIEroCs  JUCKPETHOro  rapMoHumdeckoro curHana?  IlpuBenure
COOTBETCTBYIOILIUE PACYETHI.

10. [lpuBeaure  dopmyny  mpsMOro Z-mpeoOpa3oBaHMUSL. IIpu  kakux
3HAUEHUSX Z OlpeieieHa JaHHast pyHKuus?

11. TIlpuBenute (GOpMyINBl, ONUCBHIBAIOLINE JUCKPETHBIM  OJHOCTOPOHHUI
OKCIIOHEHIIMAJILHBIN CHTHAN M ero Z-mpeoOpa3zoBanue. KakoBa o0nacTh omnpeneneHus Z-
npeoOpa30BaHus TaHHOTO CUrHasa?

12. Kak cBs3aHo mnpeoOpa3oBanue @Dypbe B JUCKPETHOM BPEMEHU C Z-
npeoOpazoBaHrueM?

13. Kakasst nuHHS WrpaeT poJib YaCTOTHOW OCH Ha Z-tuiockoctu? Kakue Toukw z-
IUIOCKOCTH COOTBETCTBYIOT HYJIEBOM yacToTe M yactore HaiikBucra?

14. Yemy paBHO Z-ipeoOpa3oBaHUE€ CBEPTKU [JIBYX JAUCKPETHBIX CHUTHAIOB?
[TpuBeauTE COOTBETCTBYIONLYIO (hOPMYITY.

15. Kak Ha CTpyKTypHBIX cXeMaX AMCKPETHBIX YCTPOMCTB 0003HauaeTcst OJIOK,
OCYILIECTBIIAIOIIMHI 33J€PKKY TUCKPETHOIO CUTHAIA HA oANH oTcueT? [Touemy?

Tema 2

16. Maiite OIpeAeIeHus
CBOICTBaM J1uHetiHOCmMU, CMAYUOHAPHOCMU N NPUYUHHOCIU.

17. Tlouemy nuHeHHas CTalMOHAapHas CHCTEMa C YacCTOTHO-U30MpaTEeIbHBIMU
CBOMCTBaMH JIOJDKHA 00s13aTENIFHO 00J1a4aTh HaMATh0?

18. TIlpuBenute Qopmyny anropuTMa IUCKPETHOH QHUIBTPALMM W TOSCHUTE
HCIIOJIb30BaHHbIE B HEWl 0003HAUEHHUS.

19. UYro Takoe mMOpAOOK JHCKpeTHoro ¢uiabrpa? B uyem  pasnuna
MEXIY NOPAOKOM W ONUHOU TACKPETHOTO (prsibTpa?



20. laiiTe ompenesieHne UMIYJIbCHOW XapaKTEPUCTUKU JUCKPETHOU cuctemsl. [Ipu
KakMX HayaJbHBIX YCJIOBHUSAX OHa omnpexaenserca? Kak ¢ MNOMOIIBIO HUMIYJIbCHOMN
XapaKTEPUCTHKH OIUCHIBACTCA MPEoOpa3OBaHME CUTHAJA JUCKPETHOM CHCTEMOH BO
BpeMEHHOH 00acTu?

21.  Yro  Takoe  (yHKOMA  Teperaud  JAUCKpPeTHOM  cuctembl? B
KaKOM CmaHOapmuoMm BUJE €€ MOXKHO 3alucaTh Ul JIMHEHHON CTallMOHAPHOM NMPUYMHHOM
CUCTEMBI?

22. (B mecmosom 3adanuu Oydem @ueypuposamsv KoHKpemuwiti pucynok) Ilo
NPUBEJICHHOMY TpauKy pacloJIOKeHUsI HyJIeW M TMONOCOB (YHKUMU Tepefadd Ha
KOMILUIEKCHOM IIJIOCKOCTH ompenenute, Kk kakomy tuny (®HY, ®BY, momocoBoii uau
PEKEKTOPHBIN (QUIBTP) OTHOCUTCS AaHHBIN GMIbTp. OTBET 000CHOBATS.

23. 3anumute GopMyiy Uil UMIYJIbCHOM XapaKTEPUCTUKU JUCKPETHOro (uibTpa,
BBIpa3UB €€ uepe3 IMapaMeTpbl pa3iokeHus (QyHKIUHM Tepeiadd Ha MPOCThIe JApPOOH
(mostrockl U BeIYEThI). [Ipeanonaraercs, YTo KpaTHBIX MOJIIOCOB CUCTEMA HE UMEeT.

24. Jlaiite onpenesneHNue YCTOWYMBOCTH U CPOPMYIUPYITE YCIOBHE YCTOWYHBOCTH
JUHEHHOW  CTAllMOHAPHOM JUCKpPeTHOM cucteMbl. Kakue JMCKpeTHBIE  CHUCTEMBbI
(peKypCHBHBIE W/WIH HEPEKYPCUBHBIC) MOTYT OBITh HEYCTOMYMBBIMHU H ITOUEMY?

25. 3anumure QYHKIUIO Tepenayd AUCKPETHOTO (GUIBTpa 6mopo2o MopsaKa.
KakoBsI yci0BHs yCTOWIHMBOCTH TaKoTO puibTpa? (OUIBTP CUNTATH BEIIECTBEHHBIM. )

26. 3anummure Gopmyny uid GYHKIMH MEpellaud pe3oHaTopa BTOPOro IMOpsikKa,
HAaCTPOEHHOTO Ha YacTOTy Wpg. UTO peryiaupyer ocTaBmIMicS B (opmyie CBOOOIHBIN
napamerp? Kakue 3HaueHMs OH MOXET MpPUHUMATh IPU YCIOBHM COXPaHEHUS
ycToiunBOCTH (prsibTpa?

27. Kakue TUIBI CUMMETPHUM MOXXET ObITb Yy HEpeKypcHBHbIX (uiabTpoB? Yemy
paBubl @YX u rpynmnosas 3aepkKa Jisi CHAMMETPUYHBIX QUIBTPOB?

28. M300pa3uTte CTPYKTYpHYIO cXeMy HpsMOH (hOpMBI peanus3alvy JAUCKPETHOTO
PEKYPCHBHOTO (HIIBTPA.

29. H3o00pa3utre CTPYKTYpHYIO CXEMy KaHOHHYECKOHM (DOpMBI peanu3anuu
JUCKPETHOTO PEKYPCUBHOTO (PUIIBTpA.

30. M300pa3ute CTPYKTYpHYIO CXEMYy TpPAaHCHOHHUPOBAHHOM (OpMBI peanu3anuu
JUCKPETHOTO PeKypcUBHOro puiibTpa. KakoBo riiaBHOE TOCTOMHCTBO 3TOM CXEMbI?

Tema 3

31. 3anummre popmysl npsMoro u odparHoro JI1D.

32. Kak cBsi3aHbl Apyr ¢ ApyroM pe3ynbTarsl 1P u cnekTp AMCKPETHOro CUrHala
(mpeoOpazoBanne @Dypre B auckpetHoM BpemeHu)? IlpuBeauTe COOTBETCTBYIOLIYIO
bopmyy.

33. U3o6pa3ute yactothyto mkany JID. Yemy paBen mar yactorHoi cetku JI1D?

34. (B mecmosom 3adanuu 6yoym hueypuposams KOHKPEemHble YUCI08ble SHAUCHUS)
YacToTa nuckpeTH3anuu curHaia pasHa ... ['i, pazmepunocts AIID N = ... . Kakoit yactore
COOTBEeTCTBYeT pe3ynabTar BbluuciaeHus IID, umerommit uHAekc N= ... (Hymeparus
HaunHaeTcs ¢ Hyns1)? [IpuBecTr cOOTBETCTBYIOIIME PACUETHI.

35. B uem 3akitodaeTcsi OCHOBHAas Hes ajlroOpuTMa OBICTPOro MNpeodpa3oBaHMS
@Dypbe ¢ TPOPEKUBAHUEM 110 BPEMEHHU?

36. Kak 3aBUCHT 4HMCIIO MaTeMaTHUYECKUX olepauui, Tpedyemoe il BBIYMCICHUS
D no npsamou  ¢opmyne, oT mmHBI npeodOpasyemoro curHama? [lpuBectn
COOTBETCTBYIOLIYIO (hopMyiTy.

37. Kak 3aBuUCHT 4YHMCIIO MaTeMaTHYeCKUX oOlepauuid, Tpedyemoe ams
BBIYUCIIEHUS Obicmpozo Tipeodpa3oBanus Dypbe, OT AIUHBI Ipeodpa3dyeMoro curHaia?
[IpuBecTn cOOTBETCTBYIOUIYIO (OpMyiy, cUMTas, YTO JUIMHA CUTHAjla paBHA CTENEHU
JIBOMKHU.

38. Kakum 00pa3oM MOKHO BBIYMCIIUTH JIMHEWHYIO CBEPTKY C IMOMOIIbIO KPYroBOH
cBepTku? Jlis yero ucnosb3yercst Takoi crnocod ee BBIYUCIeHUs ?



39. Onumwmre npouenypy GpuiabTpanyy B 4aCTOTHOM 00JIACTH METOAOM nepeKpblmiisl
¢ cymmuposanuem

40. Yro Takoe pactexkaHue cnekrpa? KakoBbl npuuuHbl 3Toro sBieHus? Kak
6oprotcst ¢ 3TuM dhdexTom?

Tema 4

41. KakoB THUNHYHBIA HAOOp MCXOIHBIX JAHHBIX IPU NPOEKTUPOBAHUM (UIBTPA
HWKHMX 4acTOT?

42. Onumure MNpoueaypy CHHTE3a JUCKPETHOro (QUIbTpa IO AaHAJIOrOBOMY
IPOTOTHITY METOJIOM OMIIMHEHHOTO Z-IpeoOpa3oBaHuUs.

43. IlpuBenure (opmyiy, ONMUCHIBAIOIIYIO TpaHC(OPMAIUI0O YACTOTHOM OCH IIPH
OMJIMHENHOM Z-TIpeo0pa30BaHMH.

44, YV kakoro (uibTpa HWIKHHUX YacTOT KpyTu3Ha craga AUX Oompme — y
AQHAJIOTOBOTO TMPOTOTHIA WM Yy IUCKPETHOrO (MIbTpPa, CHHTE3UPOBAHHOTO IO STOMY
IPOTOTHILY METOJIOM OMJIMHEHHOTro Z-npeodpa3zoBanusa? OTBET 000CHOBATS.

45. Ha kakux 4acToTax JUCKPETHBIA (UIBTP, CHUHTE3UPOBAHHBI METOIOM
OuMHeHHOro Z-mpeoOpa3oBaHusl, UMEET TAKOH ke KOMIJIEKCHBIN KO UIMEHT nepegayu,
KaK aHaJIOTOBBIN IPOTOTHUII IIPHU YACTOTE, CTPEMSIIIEHCS K OECKOHEUHOCTU?

46. B xakux LensAX UCIOJIb3YIOTCS BECOBbIE (DYHKIMM MPU MPSIMOM ONTUMAIBHOM
CHHTE3€ JUCKPETHBIX (PUIBTPOB?

47. 3anumurte ¢GopMmyily Aid LeNeBOW (DYHKIUHM, HUCHOIb3YEMOM INpH MPSIMOM
CHHTE3€ JWUCKPETHBIX (GUiIbTpoB 1o 3amanHo AUX B ciyuae p = ¥. Kakoil xapakTepHOii
yepToll ~ 005ajal0T  YacTOTHBIE  XapaKTEPUCTUKUM  HEPEKYPCUBHBIX  (HIBTPOB,
CUHTE3UPOBAHHBIX JAHHBIM METOAOM?

48. Onuumre npoueaypy npsiMoro CUHTE3a HEPEeKypCUBHOIO AUCKPETHOTO (QUIIbTPa
OKOHHbIM MeTojoM. Kakue wuckaxeHus wuaeanuzupoBaHHoll AYX mpoucxoist npu
WCII0JIb30BaHUU JAHHOTO METO/A CUHTEe3a?

49. Kak paccyuTaTh MUMITYJIbCHYIO XapaKTEPUCTUKY HICATU3UPOBAHHOTO (HIBTPA
10 €ro YacTOTHOM xapaktepuctuke? [IpuBennTe COOTBETCTBYIONLYIO (OpMYITY.

50. [IpuBeaure GopmMyny jis UMIYJICHOW XapaKTEPUCTUKH UAECAIBHOTO (DUIbTpPa
HIDKHUX 4acToT, n3o00pazute AUX n ®UX ganHoro ¢puibTpa.

OneHOYHbIE CPECTBA 115 MPOMEKYTOUHOM aTTecTanuu (B popme 3K3aMeHa).

[IpomexxyTounast —arrecrtandsi HampaBlieHa Ha TPOBEPKY CPOPMHUPOBAHHOCTH
komneteHuu OIIK-2 u mpoBoautcst B dopme sk3amena. dopma MpoBeleHUs DK3aMEHAa —
YCTHBIM IO OWJIETaM WM MUChbMEHHBIN 10 OueTaM. BUIeT coCTOUT U3 0JIHOTO TEOPETUYECKOTO
¥ OJTHOTO MPAKTUYECKOTO BOMpOoca. JK3aMeHAIMOHHbIE 3a/1aHus (OUIeThI) A TpreMa dK3aMeHa
BBITIOJTHCHBI MHOT'OBAPUAHTHBIMU, 4TOOBI MCKJIIOYUTH BO3MOYKHOCTBH CIIMCBIBAHWSI W OOMEHa
uH(popMaIel B X0/ie SK3aMeHa.

CryneHT OakaiaBp JOIMYCKACTCS K AK3aMEHY B TOM CITydae, eCJIM B TCUCHHE CEMECTpa 3a
TeKylyro pabotry HaOpano 40 OammoB u Oonee. B mpoTtuBHOM ciydae BbicTaBisierca 0
CecCHOHHBIX OaioB. Bo Bpems sk3ameHa cTyaeHT OakanaBp MoxkeT Habpath 10 30 Gamios.
Eciu Ha »sKk3amMeHe OTBET CTyleHTa OIleHHBaeTcs MeHee deM 10-t0 Oammamu, TO JK3aMeH
CUHMTAeTCs HE CHIAaHHBIM, CTYJIEHTY OakamaBpy BbIcTaBisieTcss (0 OayioB, a B BEIOMOCTH
BBICTABIISIETCS OLIEHKA «HEYJIOBIETBOPUTEIHHOY.

Ecim na ax3amene ctyneHT HabupaeT 10 m Gonee OamaoB, TO OHU TPHUOABISIIOTCS K
CyMMe OalsioB 3a TEKYIIyH0 pabdoTy M TEpPeBOASATCS B aKaJeMHUYECKYI0 OIEHKY, KOTopas
¢bukcrupyercsi B BEAOMOCTH U 3aU€THOW KHUKKE CTYJIEHTOB.

WTOroBslii ceMeCTpOBBIM PEUTHUHT AKazeMudeckas OleHKa
60-70 GamnoB «yIOBJIETBOPUTEIILHOY
71-85 GamnoB «XOpOLIO»
86-100 GayioB COTITUIHO




[IperionaBaTenh MMeEET NPABO BBICTABUTH HK3aMEHALMOHHYIO OICHKY (C coriacus
CTyaeHTa) 0e3 mpoleayphl cauyd SK3aMeHa, ecid cymMma OamioB, HaOpaHHas CTYJEHTOM 3a
TeKyIyl0 padory coctaBuT Oojee 70 OauioB. B 3ToM ciiyyae k HaOpaHHOMY CTYACHTOM
KOJIMYeCTBY OalsioB 3a TEKymlyl0 paboTy aBTomMaruyecku mobasisercs 20 OamioB u
BBICTABIISICTCS] COOTBETCTBYIOIIAS AKaJeMUYECKasi OL[CHKA.

Ouenka
Kputepun OTinaHo Xopoto VY nosnerBopu Heynosnersopu
TEJIbHO TEJIbHO
3HaHue Bcecroponnue 3nanne wmatepuana B | OTMedeHsl npobensl | He 3HaeT ocHOBHOE
FJ'Iy6OKI/I€ npeaeiaax B YCBOCHHUU COACPIKaHUEC
3HaHUA nporpaMMbl MmporpaMMHOTO JUCHUIIIINHBI (MeHee
(9-10 GamroB) (7-8 GamioB) MarepHaa 5 GaJIoB)
(5-6 GamoB)
ITogumanue ITonHOE MOHMMaHKE [onnmaer wmatepuain, | CyxaeHus C TPyZIOM
Marepuana, IPUBOAUT | MPUBOAUT [IOBEPXHOCTHBI, (dbopMyIHpyeT CBOU
IIPUMEPHI, IIPUMEPHI, HO | coAcpiKart OHII/I6KI/I, MBICJIM, HC NPUBOAUT
JOIIOJTHUTCIIBHBIC HUCIBITHIBACT IIPpUMEPLI HE MIPpUMEPBLI, HE
BOIIPOCHI HE 3aTpyAHCHUA C IIPUBOJNT, OTBCTHI aacT OTBETa Ha
Tpe6yIOTCﬂ BBIBOJIaMH, OJHAaKoO Ha JOIIOJTHUTCIIbHBIC
(7-8 6amtoB) JIOCTaTOYHO MOJTHO JIOTIONTHUTENbHBIE BOMpOCHl (MeHee 3
OTBEYaeT Ha | BOIPOCHI 0asuIoR)
JIOTIOJIHUTEIIbHbIE HeyBepeHHble  (3-4
BONpoOcCkHI (5-6 6aynoB) | 6ansoB)
[Ipumenenue Haer emkue | Jomyckaer [Iyraer MOHSTHSI, | 3aTpyaHIETCs B
HpO(l)eCCI/IOHaJI OIIPEACICHUA 5 HETOYHOCTH B . peaKko OIpEACIICHNN .
) OCHOBHBIX IIOHATHUH, OINIPCACIICHUHU ITOHATHUH, | UCIIOJb3YCT OCHOBHbIX IIOHATHH
bHOU KOPPCKTHO UCIIOJIB3YCT HE B HpO(i)eCCI/IOHaHBHyIO JUCHUIIIINHBI,
TEPMUHOJIOTUN | mpodeccronanbHyI0 HOJIHOM 00beMe | TepMuHONOTHIO (2 | HEKOPPEKTHO
TEPMHUHOJIOTHIO (4 | ucmone3yer Oana) HCTIONB3YeT
Oama) PO eCCHOHATBHYIO po¢eCCHOHATBHYIO
TEPMUHOJIOT U0 3 TEPMUHOJIOTUIO
6asia) (meHee 2 6anyoB)
Cobmronenue Co0:roiaeT HOpMBI CobroaeT HOPMBI Jomyckaer KocHos3pruHast peus
HOpM JIMTEPATYPHOT'O A3bIKA, JIMTEPATYPHOT'O A3bIKA, MHOXECTBCHHBIC HCKaXacT
mpeobiagaeT HayYHbIH | AOMYCKAaeT €JUHUYHBIC | peueBbIe omubku | cmeicn  orBera (0
JIUTEPATYPHOTO
cTuib  u3nokenus (3 | ommOku npu 6asoB)
A3bIKa 6anna) (2 6amna) M3II0XKEHUN
Matepuana (1 6amr)
IIpuMepHBbIH NepedYeHb BONMPOCOB K IK3aMeHY
1. AHanorosble, TUCKPETHBIE U LIU(PPOBBIE CUTHAJIBI
2. Amnanoro-uu¢poBoe u 11}ppo-aHaTIOroBoe npeodpazoBaHue
3. Yacrora HaiikBucra
4. CrexTp IUCKPETHOrO CUrHaja
5. Brustare ¢gopMbl AUCKPETUZUPYIOMINX UMITYJILCOB Ha CIIEKTP CUTHAJIA
6. Teopema KorenpHukoBa, moboe qokazatenbetBo (backakos, CeprueHko)
7. BoccranoBneHne pagocuraaia no 0TcyeTaM BUAEOCUTHAIA
8. KBagparypnas auckpeTusanus y3K0moJ0CHBIX CUTHAJIOB
9. Z-nipeoOpa3oBaHue
10.  Css3b z-npeoOpaszoBanus ¢ npeoOpasoBanusimu Jlamnaca u @ypee.
11.  CsoiictBa z-nnpeobpazoBanus. OOpatHoe  z-peoOpazoBaHUE
12. CymHocTh IMHEHHON TUCKpeTHONH 00paboTKN
13. NMnynbcHas XapakTEPUCTUKA aHAJIOTOBOM U TUCKPETHOW CHCTEM
14. QyHKIUA [Tepeadyy aHAIIOTOBOM U AUCKPETHOU CUCTEM
15.  Hynu u nostochl aHaIOTOBOM U AUCKPETHOM cucTeM




16. ITonrockl ¥ BBIYETHI AHAJIOTOBOW U JUCKPETHON CUCTEM

17.  PexypcuBHBIC U HEPEKYPCUBHBIC TUCKPETHBIC (DUITBTPHI

18.  ®opmsbl peanu3any JUCKPETHBIX (UIBTPOB

19.  Kanonuueckas oopma TUCKPETHBIX (UIBTPOB

20.  TpancnonupoBaHHas (opMa TUCKPETHBIX (PUIBTPOB

21.  TlocnenoBarenbHas (KackaaHas) opMma TUCKPETHBIX (PUIBTPOB

22.  IlapannenbHas popma AUCKPETHBIX (PUIBTPOB

23.  Jluckpernoe npeoOpazoBanust Oypse, cBoiicta 11D

24, BoccranoBieHne HenpepsIBHOIO CUrHazia ¢ nomouisro AI1P

25. Csa3p [AI1® u ciekTpa JUCKPETHOTO CUTHAJIA

26.  Anroputm ObIcTporo mpeobpazoBanusi Oypre

27.  BII® c npopexxuBaHUEM 110 BPEMEHHU

28.  OcnoBanue anroputma bI1D

29.  Bzaumocsszp AI1D u punsTparum

30. Al xak auckpeTHas GUiIbTpanus

31.  Jluckpertnas ¢uibTpanus ¢ momoipio 11D

32.  IIpoexTupoBaHHE AUCKPETHBHIX (PHILTPOB

33.  CuHTe3 peKypCUBHBIX (PUIBTPOB 10 aHAIIOTOBOMY IIPOTOTHILY.

34.  Mertoxa OmIMHEHHOTO Z-TIpeoOpa3zoBaHuUs

35.  Metoa nHBapHaHTHON UMITYJIbCHOIN XapaKTepUCTUKU

36.  IIpsiMble METOIBI CHHTE32

37. CybonTumalbHble METO/IbI

38.  CyOonTuManbHBII CHHTE3 HEPEKYPCUBHBIX (DHIBTPOB

39.  CuHTe3 ¢ UCTIOJIB30BAHUEM OKOH

40. @uIbTPHI C KOCUHYCOUAIBHBIM CcriaxuBanneM AUX

41.  Yro TaKoe CIEKTp CUrHaja’?

42.  Yro o3HAYaeT OTIMYHUE JIBYX TAPMOHUK APYT OT Apyra Ha 100 ab?

43. Tlouemy mocie [€KOAMPOBAaHUS B  CHUTHAJE MOSABIAIOTCS  MOOOYHBIE
cocTasisonme?

44,  Yro Takoe QuiabTppl ¢ OECKOHEYHOM W  KOHEYHOW  MMITYJIbCHOU
XapaKTepUCTUKaAMU?

45.  Tlepeuncnute OCHOBHBIE (POPMBI IIOCTPOCHUS HUIBTPOB

46.  I'me moDKHBI pacmonaraTbCs HYJIH U TIOJIOCHI, YTOOBI PHIIBTP OBUT yCTOWYHB

47.  Hapucyiite cxemy i BBIYUCICHUS KOPPEIAUOHHON (QYHKIIUH.

48.  Kaxue BO3MOKHBIE TIPEUMYIIECTBA €CTh Y T€X MM MHBIX

¢dopM nocTpoeHus: GUIBTPOB.

49, OT Kakux mapaMeTpoB CUTHaJa U IIyMa 3aBUCUT KOPPEISILIMOHHOE

JeTeKTUpOoBaHue?

50.  OmnpeneneHre KPOCCKOPPEISAIMOHHON QYHKIINH, cdepa MIPUMEHEHUS.

51.  Yro Ha3bpIBaeTCs IIyMOM KBaHTOBaHMs?

52.  Kak nuHaMuYecKuid Uana3oH y3JI0B MOXKET BIUATH Ha

qyBCTBUTEIBHOCTH IU(POBOTo puibTpa?

53. Kaxk nocturaercs cuaxponnocts pabotsel UKM-nexkonepa u UKM-konepa?

54.  Yem oriMyaeTcs CEKTP MEPHOAMUYECKOTO U HEMIEPUOINIECKOTO CUTHATIOB?

55. Uro Takoe kaap B cucreme UKM-koaupoBanms?

56. Kak u3menutcs Bpemsi koppemsiuun AK®, ecnu yMEHBUIMTH I0JIOCY YacTOT
CUTHaJa

57.  Kakum o0pazom 3amaercs pa3HOCTHOE ypaBHeHHE udpoBoro GpumbTpa’?

58.  Omnpeneneane AK®, cdepa nprumeHeHwUs.

59.  Kakwue 4acToThl BXOJAT B COCTaB MEPHOAMYECKOTO CUTHaIA?

60.  OrmimyaroTCsl M CHEKTPbl JeibTa-QYHKIMH, Oeoro myma u (GyHKIUH SINC U

nouemy?



[Tpumep TecTOBBIX 3aMaHui Tl poBepku chopmupoBanHoCcTH KommeTeHIuu OITK-2:

1. CnexkTp npousBeaenus curiana S(t) Ha pynkuuro cos(Wgt) paBen:

A. IIpou3BeIeHUIO CIIEKTPOB

b. CmemeHHOMY Ha +Wq CLIEKTPY CUTHaJa

B. S(w)=1/2 [S(w+ W) + S(wW- wWp)]

2. ABTOKOppeIsiiMOHHAS PYHKUIMSI TPUMEHSAETCH JIJIs:

A. ]I HaXOXKIECHUS YJHEPTETUUECKOTO CIIEKTPA

b. /Ins BeIE€n€EHUs CUTHANA CPEAU LIIyMOB

B. [Ins HaXO0XKOEHUS CBA3U MEXAY IIpoLieccaMmu

3. Jliist coxpaHeHHusl MOJIHOH MH(POPMALMHN CHTHAJIA ¢ MAKCHMAJIbHOM 4acTOTOM f may
npu oundpoBKe ¢ YacToToii fy TpedyeTcs:

A. Ty < 2fnax

b.f4 = f max

B.fg > 2 fiax

4. Hludposoii exMHUYHBII HMITYJIbC B HHU(POBOI cUcTeMe eCTh AHAJIOL:

A. JlenpTa-pynkuuu Jlupaka B aHAJIOTOBOI cucTeMe

b. EnunnuHol (GyHKIMK B aHAIOTOBOW CHCTEME

B. ®ynkuuu XsBucaiija B aHaJIOrOBOM CHCTEME

5. Ha pucynke u3o0pakeH

N\ < :
x(k) » b, > y(k)
a0
x(k-1) o 01
7! <
x(k-2) | - f’z/
|
= 7
x(k—m)"j '>

A. PexypcuBHbIN QUIBTP

b. HepekypcuBHBII GUIBTP

B. HeycroituuBblii puibTp

6. UMmmyJibcHast XapaKTePUCTHKA €CTh:

A. OTKIIUK CUCTEMBI Ha BO3/ICHCTBUE B BUJIe DYHKIIMU X BUCAK A
b. Ilepenarounas pyHKIus

B. Peakuus cucteMbl Ha OJUHOYHBIN UMITYJIBC

7. PexypcuBHBIi pUIBLTP 3TO:

A. YcroitunBas cucrema

b. Cucrema ¢ 00paTHOii CBSA3bIO

B. ®usnuecku peanmsyemas cucrema

8. ®yHKIMA cHEKTPATBHON NJIOTHOCTH UMITYJIbca SiNc(wt):



A. IlpsimoyromnpHas popma

b. 'apmMoHnueckas

B. IIpsAMOYyTOIBbHBIN BUACOUMITYIIBC

9. ¢ dext I'nd66ca 00yc10BIIEH:

A. Pe3onancubivu 3¢ pexramu

b. HeB03MOKHOCTBIO OIHUCATh PE3KUE NIEPEXO0bl CUTHAJIA KOHEUHBIM YMCIIOM FapMOHUK

B. CoOcTBeHHBIMH KOJIEOaHUAMU (PHIIBTPYIOIIEH CUCTEMBI

10. IlepenaToyHasi XapaKTePUCTHKA — ITO:

A. OrTHolIEHHE BBIXOJHBIX OTYETOB CHTHajla K BXOJIHBIM OTCUETaM, IOJy4aeMoe C
IIOMOILBIO Z-TIPeoOpa30BaHMs U3 PA3HOCTHOTO YPaBHEHUS

b. OTHoLIEHNE BXOAHBIX OTYETOB CUTHAJIA K CYMME BXOJHBIX U BBIXOJHBIX OTUETOB

B. OtHomeHue BXOAHBIX OTYETOB CUTHAJA K BBIXOJHBIM OTCUETaM, IIOJIy4aeMoOe C
MOMOIIBIO Z-TIPe0Opa30BaHUS U3 PA3HOCTHOTO YPaBHEHUS

11. Iopsinok ¢puabTpa 3agaercs:

A. KonnuecTBOM HyIel U MOJIFOCOB MEPEIATOYHON (PyHKIHH

b. KonuuecTBOM aKTHBHBIX 2JIEMEHTOB

B. MuHuMalbHON CTENEHBIO ITOJMHOMA YHUCIUTENS W 3HAMEHATENsl MEepeaaTOYHOU
byHKIIUN

12. I ddexT r1aii3uHra 00ycjI0BIeH:

A. HekoppeKTHBIM BBIOOPOM YaCTOTHI IUCKPETU3ALIUN

b. HekoppekTHBIM OrpaHUYEHUEM CIIEKTPA BXOJHOIO CUTHAIa

B. OGe Bepcun MOTyT UMETh MECTO

13. Paznoxenue B psaa Pypbe umeeT BbIpakeHHe:

A.S(t) = ag+ Xn=1Dncos (mfpt + ¢n)

B. S(t) = ay + Ypn=1Dycos Rrw,t + @)

B. S(t) = @y + Spe Dycos (wt 1/ + )

I.S(t) = ag+ Yp=1Dpcos (w,t + @)

14. Iludposoii puabTp cuUTaeTCH YCTOMYHUBBIM, €CJIM MOJIOCHI ero nepeaaToyHon
(pYyHKIUH PACIOJIOKEHDI:

A. BHYTpH OKPYXHOCTH €IMHUYHOI'O paJnyca

b. Ha okpy>KHOCTH €IMHUYHOIO paguyca

B. BHe OKpy»XHOCTH €IMHUYHOI'O paauyca

15. Yroob1 AYX nudposoro ¢puasrpa cnagana 0b1cTpo, HEOOX0AMMO:

A. PacnonoxeHue Hynel nepenaTouyHoll (QpyHKIHH BHYTPU OKPYKHOCTH €IUHUYHOIO
pannyca

b. Pacnonoxxenue Hyned mnepeaaroyHod (QYHKIMHM BHE OKPYKHOCTH €IMHUYHOTO
pannyca

B. Pacnonoxxenue Hyned nepenaToyHold (QyHKIUU OJMMKE K OKPY)KHOCTH €IUHHUYHOIO
panuyca

16. Unest npoekTupoBanus uMPppoBbIX GUILTPOB METOAOM OKOH 3aK/JII0YACTCH:

A. B BboiOope cnenuanbHONH BeCcOBOM (DYHKIIMH, YMEHBINAIOUIEH MyJbCallii B IOJOCE
MIPOITYCKAHMS YaCTOTHON XapaKTePUCTUKHU

b. B BeIOOpe cucteMHoM (hyHKIMH, OTrpaHUYMBAIOIIEH TIOJ0CY IPOMYCKaHUs GpUIbTpa

B. B BbIOOpe 4aCTOTHOM XapaKTepUCTUKU ONPEAEeIEHHOTO BHU/1a

17. JenabTa-Qpynkuus Aupaka nMeeT CBOMCTBO:

A [T78(t)dt =
B. [FT8(t)dt =1
B. [F78(t)dt =0

18. I pekypcuBHOro uugposoro puiabrpa:
A. HenckaxxeHHas nepeaya pean3yercs aBTOMATHYECKU



b. Jlns HenckaxkeHHoM nepeaayn Tpedyercs BoimoiHeHue ycinoBuit Ha AUX u @YX

B. HeuckaxenHas nepegaya HEBO3MOXKHA

19. /li1s1 BBICOKOYACTOTHBIX PAaJANOCUTHAJIOB Nepe] AUCKPeTH3anueil ocymecTBISI0T
npeodpa3oBaHue HA HU3KYI0 YaCTOTY JISA:

A. Camxenne 3¢ ()eKTOB dTali3uHTa PU UCTIONB30BaHUU MeIeHHBIX ALTT

b. IloBbllIeHUST BPEMEHHOI'O pa3penieHus

B. IloBbinieHus: 4yBCTBUTEINBHOCTH H3MEPEHUI

20. KUX-puabTp XapakTepu3yercsi CBOCTBAMHU:

A. VImeet GECKOHEUHOE YMCIIO OTCYETOB UMITYJIbCHOM XapaKTepUCTUKU

b. IMmeeT KOHEUHOE YKCIIO OTCUETOB UMITYJIbCHOU XapaKTEPUCTUKU

B. SIBnsiercst aHamorom pekypcuBHOTO (pribTpa

21. Z-npeoGpa3oBaHue UMeeT CBOiicTBA:

A. IMKIUYHOCTH

b. ConpsiskeHHOCTH

B. JIunenHoCTh

I'. HenuueniHocts

22. Jluckperusanusi CUTHAJIa NPH HAJO0KEHHM TpeOOBaHMSI COXPaHEHHMS IOJHOM
uHopmanum Tpedyer:

A. HenpepsiBHOCTH (YHKIIMM CHTHAJIA

b. OrpanndeHHOCTH crieKTpa GyHKIIMH CUTHAIIA

B. Ilepuognanocty GyHKINU CUTHAJIA

23. B psaax @ypbe MOKHO Pa3JIOKHUTh:

A. AHaAIUTUYECKUI CUTHA

b. Ilepnoanyeckuii curan

B. I'apmoHnueckuil curaain

I'. Henepuoanueckuit curaan

24. CnekTp curHajga cBsi3aH ¢ QyHKHUeH KoppeJsinuu mo Teopeme Bunepa-
XMHYHHA CJIeIYIIIHM 00pa3om:

+0o .
A. S(w) = fl_oo ﬁo(r)exp [—iwt] dT
b. S(w) = ;Tf_oo K@) dr
1 (4o .

B. S(w) = Ef_oo K(t)exp [iwT] dt

25. HudgposBoii curuaj ectb

A. Curnan, KBaHTOBaHHBIN 110 aMIUTUTY/IE

b. Curnain, KkBaHTOBaHHBIN 110 BpPEMEHU

B. Curnain, kBaHTOBaHHBIN 10 AMITJIUTY/E U BpEMEHU

26. Cucrema JIMHelHA, eCJIH:

A. Ee mapameTpsl He 3aBUCAT JIPYT OT Apyra

b. Ee napameTpsl HE 3aBUCAT OT BpEMEHHU

B. Ona o6nagaet cBoiicTBaMu aJiTMTUBHOCTH U OJTHOPOJTHOCTH

27. JIobas pyHKUMSA KOppeasiiuu MMeeT cJIeylolue CBOMCTBA:

A. KoaddumuenT koppensiuu nMeeT MaKCUMaTbHOE 3HAaYeHHE, paBHOE |

b. Umeet pa3pbiBbl

B. Bce nepeunciieHHbie CBOMCTBA

I'. ImeeTr HECUMMETPUYHOE IIOCTPOEHUE

28. ®opmbl 1M (ppoBLIX GUILTPOB OBIBAIOT:

A. TpaHcnOHMpPOBaHHas, MOCJEI0BaTEIbHAs, TapaJlIebHas, KacKaJaHasi

b. Kanonunueckasi, 6anaHcHasi, mapauieabHas, dJUTANITHYECKast

B. Kanonunueckasi, TpaHCIIOHUPOBaHHAas, MTOCJIEI0BAaTEIbHAs, TapaJlIeIbHas

I’ Kanonwueckasi, mpsimMasi, TpPAHCTIOHMPOBAHHAs TMpsMasi, TPAHCIIOHUPOBAHHAS
KaHOHHMYECKast

29. ITIP-npeodpa3oBaHne HCIOAb3YETCH JJISA:



A. OunbpTpalii CUTHaIa

b. CnekTpanpHOro aHaiamnsa

B. Koppemsiiimonnoro ananusa

30. IIpoctyw cBsA3bL nepeaaTo4yHoil (PyHKHUM M HMIIYJbCHOW XapaKTePUCTUKHU
HMeeT:

A. PexypcuBHbIil GUIBTP

b. HepexypcuBHBIi QHIBTP

B. Jluneiinbiii GuiabTp

PazpaboTtunk: - noueHt, OitHan A.B.

[Iporpamma cocrtaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu PI'OC BO mno HampaBieHUIO U
npoduito noaroroBku 09.03.02 UndopmannoHHbIe CHCTEMBI H TEXHOJIOTHH.

[Tporpamma paccMoTpeHa Ha 3aceiaHnnuu Kadeapsl paguoPuU3nK U PATU0ITCKTPOHUKA
«17» despans 2026 r. nporokon Ne 7

3aB. xadenpoit onecuuk C.H.

Hacmoswas npoecpamma, ne modxcem Ovimb 60cnpousgedeHa HU 8 Kakou ¢hopme 6Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npoepammol.



