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. HEJIM U BAJJAYHU JTUCHUTIJIMHBI
[lenu ¥ 3ama4ul TUCUUILUIMHBI COCTOST B OBJAJ€HUU OOYYAIOUIMMUCS OCHOBAaMH TEOPHH
JUCKPETHBIX CHTHAJIOB M CHUCTEM, METObI CIIEKTPATHHOIO aHANW3a M (QUIBTPAIIUU JUCKPETHBIX
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.

1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jis M3ydeHus: JUCUMIUIMHBI HEOOXOMMbI 0a30BbIe 3HAHMA IO CIEAYIOMIMM IpEaIMEeTaM,
u3ydyaeMbIM B OakanaBpuate: «OOwmas ¢usukay, paszgen «JIEeKTpUYeCTBO M MAarHETHU3M»,
«MaremaTudeckui aHaus3y, «Teopun byHKIIN KOMILIEKCHOU IIEPEMEHHONY,
«nddepennmanbabie ypaBHEHUS.
[TosryueHHbIE 3HAHUS UCIIOJIB3YIOTCSA MPU MPOXOXKJIECHUU MPOU3BOJCTBEHHONW NMPAKTUKHU U
HaIKMCaHUM BBITYCKHOM KBaM(PUKALIMOHHON pabOTHI.

I11. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI
[Ipomiecc ocBOeHMS TUCHUIUIMHBI HampaBlieH Ha (OPMHUPOBAHHE KOMIIETCHIMN B
cootBercTBUM ¢ @I'OC BO u OII BO no nanpasienuto noarotosku 11.04.04 JiaexkTpoHnka u
HAHOYJIEKTPOHUKA.

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

HNuagukaropbl
Komnerenuus . Pe3yabTaThl 00yueHus
KOMIIeTeHI[N I
OIIK-4 MK ormk-4.1 3HaTh: MaTEMAaTHYECKOE
Cnocobern 3naem Memoobl | OTIUCAHWE METOJOB  IHU(POBOM
paspabamuléams U NPUMEHAMb | pAcyema, NPoeKmuposanus, | 00padbOTKU CUTHAJIOB
Cneyuanu3upoBaHHoe KOHCMPYUPOBAHUSL u VMmers: HCIIOJIb30BaTh
npocpamMmHo- MOOepHU3ayuU COBPEMEHHBIC KOMITHIOTEPHBIE
mamemamudeckoe 971eKMPOHHOU CETH, MPOrpPaMMHbIE TPOJIYKTHI U

obecneuenusi Ol NPOBEOEHUsl | KOMNOHEHMHOU  0a3vl ¢ | pecypehl i U3Y4YEHUST METOJIOB
UCCIe006aHust U peuleHus | UCNOoab3068aHuem  cucmem | HUPPoBOi 0OpabOTKU CUTHATIOB

UHIHCEHEPHBIX 3a0aY ABMOMAMUBUPOBAHHO20 Bnaners: METO/IbI
NPOEKMupoBaHus u | uuppoBoit 00paboTKHy,
KOMNbIOMEPHBIX CPeOCma. peann3oBaHHbIE B COBPEMEHHOMN
PaIrO3IEKTPOHHOM U ONTUYECKOU
I1K-1 MK k13 anmapatype ¥ 000py10BaHUU
Dopmynuposamsv  yeau Braoemov nasvikamu
u 3a0aqu HAYUYHbIX | 000CHOBAHHO20 evlbopa
UCCE008AHUL 8 COOMBEMCEUU | MEMOO08 MEOPEMUUECKUX U
c MeHOeHYUsIMU U | IKCnepuMeHmaibHbix
nepcnekmueamu pazeumus | UCcie008aHull KaK
NEKMPOHUKU u | cpeocmea peuwienusi 3a0a4 6

HAHOINEKMPOHUKU, A MAKdice | 001acmu  1eKMpOHUKU U
CMEJNCHbIX 0Oaacmell HAYKU U | HAHODJIeKMPOHUKU
MEXHUKU, 000CHOBAHHO
gblOUpaAmMb meopemuyeckue u
IKCNEPUMEHMANbHBIE MemOoObl
u cpeocmea pewenust
chopmynupo8anuvix 3a0ay




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM JUCHUILIMHBI COCTaBJIAET 4 3aueTHBIX equHuIl, 144 yacos,
®opMa POMEKYTOUYHOM ATTECTANUN: 3a4eT

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

2 ®opmMa KOHTPO.Is
= «
© R [
L 9 e
NO r o) A (=)
(Y = = o2 =]
n/H Pa3nen aucuuninHbl/TeMa g = g =9
S § ‘g = dopma KOHTPOJIs
= 2 o =
O 1 ) wa
=) 2 = =
2 ) = = Q)
e ® ¢ o < =
S z & = 2 | 3
= = =8 = | = | &
3} e = o > 1%
] E —_ = (=} () =
= ) = < © = =
) O M o 5 < S <
O ) = = = = = Q
2 3 4 5 6 7 8 9 10
OCHOBBI CXEMOTEXHUKH OnepanuoHHbIC
1 ) pan 18 2 4 12
YCHITUTEITH
JIuHelinbIe CTpOlicTBA Ha  OIEPallMOHHBIX
2 YCHITUTEISIX o . 18 2 4 12
3 | OcHOBBI aHaJIM3a CUTHAJIOB 2 24 4 8 12 YCTgHH onpoc, OT%eT 1o
TOPHOH T
4 | AHaJIOroBBIE CUCTEMBEI 24 4 8 12 f1abopaTOpHON paboTe
5 | JluckpeTHble CUTHAJIBI U CUCTEMBI 26 4 8 14
6 | CriekTpaJbHBIN aHATN3 26 4 8 14




4.2. Il;1an BHeayIMTOPHOI CaMOCTOSITEIbHON PadoThl 00y4aroIUXCs M0 AUCHUTITIHHE

CamocrosTenbHas paboTa 00yJarommxcs

YyeOHO-MeTOAMUECKOE 0OecIieyueHre
CaMOCTOSTEIILHOM PabOTHI

3 o
5 £
Bu o O
HazBanue pa3znena, TeMbl ! Cpoku Tpynoemkocts| = H
CaMOCTOSTEIILH o g
N BBIITOJIHEHUS (dac.) =5
oil paboThI o
CoOCTBEHHBIN BupryanpHas 3J1eKTpOHHKA.
KOX(PUITUEHT KommbrorepHoe MoaenupoBanme
ycunnenuss OV, o aHanoroBsix ycrpoiicts / I'.A. Kapnares
o
OCHOBBI CXEMOTEXHHUKH, HATTPSDKEHUE 1-5 Hen 12 =
OnepanoHHbIC YCUTUTENN CMeEIIEHMUS, ' >§
aKTHBBHEIE o
GUIBTPHI §
®BY, ®HY, =3
Kommnaparop, S BupryanpHas 3J1eKTpOHHKA.
TPUTTEP = KommbrorepHoe MoenupoBanme
IIMuaTa 8 a"ajoroswiXx ycrpoctB I'.A. Kappames
) =
. . CTaOMIM3aTOP 5
JIlunelinsie yCcTpoiicTBa Ha 5
BI, KOHBEP 2-5 12 =
OTIEPAIIMOHHBIX YCUITUTESIX S
OTPHUIIATEIILHOT 5
o)
0 o
=]
COTIPOTHUBIICHU S
51, THPATOP =
3amgaun Ha E
npeoOpa3oBaH >
OCHOBBI aHaJIN3a CUTHAJIOB peobp 3-5 12
ue dypse,

Jlarmca.




4 |AHaJIOroBBIE CUCTEMBI

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

4-5

12

5 I[I/ICKpCTHBIe CHUTHAJIbl U CUCTCMBI

Boccranosien
ue
HEIPEPBHIBHOIO
CUTHasa o
JUCKPETHBIM
oTcyeram
NmmynscHble
U YacTOTHbIE
XapaKTEepUCTH
KU IUPPOBBIX
buIbTPOB

14

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

7 |CnekTpaibHbIN aHAIH3

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

9-10

14

B.N.JIutrox COOpHHK 337124 110 KYypCy
«Mertobl 1 ycTpoiicTBa U(PPOBOIA
00pabOTKH CUTHAJIOBY
[Hudposas 06paboTKa CUTHAIOB B
MATLAB. Yue6Hoe mocooue
A.N.Cononuna

OO6muit 00beM caMOCTOATEIHLHOM PabOTHI O TUCIHUILTHHE (4Yac)

76




4.3. Conep:xxanue yueOHOro MaTepuaJia

Pa3nesn 1. Oco0eHHOCTH CXeMOTEeXHHUKH AHAJIOTOBBIX HHTErpaibHbIX YCTPOHCTB.

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 oOpaTHOI CBA3H

1.5. InddbepenHnnanbHblii Kackajl, COCTABHOW TPAH3UCTOP, TOKOBOE 3E€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 (a309acTOTHON XapaKTePUCTUKH
Pa3nes 3. OcHOBBI aHAIM3a CUTHAJIOB

3.1 Pan ®@ypee, hopmbl 3anUCH, IPUMEPHI

3.2. IIpeo6pazoBanue Dypbe, MpUMEPHI pacyeTa, CBOMCTBA

3.3. KoppensiuuoHHbI aHanu3, cBsi3b Mexay K@ u cnekrpaMu cUrHaioB

3.4. Ilpeo6pazoBanue Jlamnaca

3.5. KommuiekcHas orumbaroiasi, npeodpazoBanue ['uinbbepTa, CHEKTp aHAIUTHYECKOTO
CUTHaJIa
Pa3zgen 4. AHAJIOrOBBIE CUCTEMBI

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

4.2. KomrnekcHblil ko3pduuumeHT nepenayn, KodpOUIMEHT Mepesadd 1Mo MOITHOCTH,
¢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 M CUCTEMbI

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

5.2. Teopema KorenbHHUKOBa, BOCCTAaHOBJEHHE paJWOCHUTHalZa IO OTCUETaM
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

5.4. CyuiHocTh TMHEWHOHN TUCKpeTHOW 00pabOTKU, UMITYJIbCHAs XapaKTePUCTUKA,

GbyHKIMS TIepeayn, HyJIU U TOJIOCHI, ITOJIFOCHI U BBIYETHI

5.5 PexypcuBHbIE U HEPEKYPCUBHBIE JUCKPETHBIE (PUIIBTPHI

5.6 ®opMmbl peasin3aluy TUCKPETHBIX (GUIBTPOB

KaHOHM4YecKass (opma, TpaHCIOHMpOBaHHasl (opMma, IocienoBaTeNnbHas (KackaaHas)
¢dopma, napaniensHas popma
Pa3nen 6. CnekTpanbHblii aHAJIN3

6.1. CgoiicTBa nuckpeTrHoro npeodpazoBanus Pypbe, BOCCTAHOBIEHHE HEMPEPHIBHOTO
curHaina ¢ nomoupto AP, marpuna 11D, cBa3p AI1D u cnexkTpa IUCKPETHOTO CUTHAJIA

6.2 Anroputm 6sicTporo npeodpazobanus Pypwe, BIID ¢ npopexnBanreM 1o BpeMeHH,

BII® ¢ npopexrBaHreM 1O 4aCcTOTE, OCHOBaHUE anropurma bI1d

6.3. Bzaumocss3p AP u punsrparmu, AP kak auckperHas GUIbTpaLus JUCKpeTHAs
bunsTpamus ¢ nomornisto [I1®D, pacrekanue cnekTpa, BeCOBbIe () YHKIIUH



4.3.1. IlepeyeHb CeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PAaTOPHBIX padoT

Ne Tpynoem-
L)
n | 2 KOCTh (4ac.) ®
a8 @ 2
= | 2 8 =
= HaumeHoBaHUE CEMMHAPOB, &2 S| E = O o
]
= NPAKTHYECKUX = 28 &= &2
%}
= n J1a00paTOPHBIX paboT o = 2 2 & =
< e 2=l 8¢ S
] >3 ]
z 2 =
1 2 3 4 5 6 7
JlaGoparopHble padoThbI
1 1 OcHoBBl  cxemMOTexHUKH, OnepanuoHHbIE 4 5 2 2
YCHITUTEIIN q; S
2 5 JluHeitHple yCTpOWCTBa Ha ONEpPalMOHHBIX 4 2 5§ &
o
YCHUITUTEISIX g g OIK-4
& o -
3 3 | OcHOBBI aHaJIM3a CUTHAJIOB 6 3 5 9 TK-1
= 8-1
)
4 | 4 | AHaIOroBBIC CUCTEMBI 6 3 T O
S) 5 | JIucKpeTHble CUTHAJIBI U CUCTEMBbI 4 2 S
6 6 | CnekTpasibHBIN aHATN3 4 2
4.3.2. [lepeyeHn TeM (BOMPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE H3YUeHUe
CTYACHTAMH B PAMKAaX caMoCcTosATebHOM padotsl (CPC)
Ne dopMmupyemasi
Tema 3amanne pPMHUpY HNIAK
n/n KOMIIeTeHIIU S
1 2 3 4 5
1 | CobcTBeHHBIH KOADOUIMEHT
YCUIICHUA OY, HaIpAXKCHUC HUccnenosath
CMCIICHUA CXE€MY C IOMOIIBIO
cumynsitopa EWB
2 | AxtuBBHBIe (QuiIbTpel DPBY,
OHY
Hccenenosars
CXEMY C ITOMOIIbIO
cumynstopa EWB
3 | Kommaparo TpUITE Hccnenosathb OTK-4 U/ Konica1
parop, pHUITEP A IK-1 NKnk-13
[Imuara CXEMY C IOMOIIBIO
cumynsitopa EWB
4 | CrabunmuzaTopbl Hccnenosatsb
CXEMY C IIOMOIIBIO
cumynaropa EWB
5 | KonBepTop oOTpHUIIaTEIHLHOTO Uccnenosars
cornpoTtuBieHus, [ uparop CXEMY C IOMOIIbIO
cumynsitopa EWB
6 | BoccranoBnenue Pabora Nel4
HEMPEPBIBHOIO CHTHAJA II0 BUPTYaJILHOTO

AUCKPCTHBIM OTCUHCTAM

PAKTUKyMa B




cumyisitope EWB
7 MMIynbCHBIE M 4YacCTOTHBIE Pabora Nel5
XapaKTepUCTUKU IHPPOBBIX BUPTYaJIbHOTO
¢GmIETpOB IIpaKTUKyMa B
cumyssitope EWB
8 | JAucKpeTHbIE CUTHAIBI U A. CeprueHko,
JTUCKpeTHas (uiubTpauus B Hudposas
MatLab 00paboTka
CUTHAJIOB
9 | OynkUn CIIEKTPAJILHOTO A. CeprueHko,
aHalln3a, CUHTE3 TUCKPETHBIX Hudposas
¢unbeTpoB B MATLAB o0paboTka
CUTHAJIOB
10 | Oynkuun  MOIYISAIMH U A. Cepruenko,
IeMOAYISAIMU makera Signal Hudposas
Processing 00paboTka
CUTHAJIOB
11 | O6GBekTHI aJIalITUBHOMN A. CeprueHko,
¢bunprpanuun  makera  Filter Hudposas
Design o0paboTka
CUTHAJIOB

4.4. MeronnuyecKkue yKa3aHus 110 OPraHU3ALUN CAMOCTOSTEIbHOI PadoThI
CTY/J€HTOB

CamocrosrenbHass paboTa MarucTpoB — MHAMBHAyallbHasi ydeOHas JAESTEIbHOCTb,
ocylecTBisieMass 0e3 HEMOCPEICTBEHHOI'O PYKOBOJACTBA IpernojaBareis, B XO0Je KOTOpOH
0akamaBp aKTHUBHO BOCHPHUHUMAET, OCMBICIMBACT TOJYYCHHYIO WH(POPMALHIO, peIIaeT
TEOpeTHYEeCKHe M IpakTH4Yeckue 3ajgauu. [[ng camocrosTenbHOW paboOThl MO aHaJIOrOBOM
00paboTKe CUTHAJIOB MpeAJiaraeTcs uccieaoBaTh cxeMbl Ha ocHoBe OV B mporpamme EWB.

Jns nzyuenus kypea «Lludponas 06paboTka curHanay mpeiaraeTcsi HCroyib30BaTh padoThI
Nel4 u Nel5 BupryanpHOro naboparopHoro mnpaktukyma Boponexckoro I'ocynapcTBeHHOro
YHuBepcurera.

4.5. I[IpuMepHasi TeMaTHKA KypCOBBIX padoT
BeinonHenue KypcoBbIx paboT He MPeayCMOTPEHO YUEOHBIM IIIaHOM

V. YYEBHO-METOINYECKOE U UHOOPMAIIMOHHOE
OBECIHHEYEHUE JUCIIUAIIJINHBI

OnekTpoHHass HMH(OpMaAIMOHHO-O00pa3oBaTeIbHaAsl Cpela YHUBEpPCUTETa O00eCIeunBacT
JOCTYIl K BJIEKTPOHHBIM Y4E€OHBIM M3JaHUSAM M 3JIEKTPOHHBIM OOpa30BaTeNbHBIM pecypcam,
YKa3aHHBIM B paboyeil mporpaMme JUCIUILIMHBI (MOTYJIf).

bubnmoreunslii GoHI YKOMIUIEKTOBAH MEYaTHBIMU 3[JaHUAMU U3 pacuera He meHee 0,25
AK3EMIUISIpa KaXKIOr0 M3 W3JIaHUM Ha OJHOTrO O0ydYaromierocst M3 4Yucia JIMi, OJHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOUIYIO JUCHUILUINHY (MOAYIIB).

OO6yuaromumcst 00ecriedeH TOCTYI K COBPEMEHHBIM MpodecCHOHaTbHBIM 0a3aM JTaHHBIX
U MHPOPMALMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpeenseTcs B pabodux
nporpamMmax JUCHUILTHH (MOTyJIeH).
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2. Hosoxwunos, O. II. OnexTpoHuka u cxeMorexHuka B 2 4. Yacte 1 : yueOHuUK ais
By30B / O. II. HoBoxunoB. — Mocksa : MUznarenscTBo Opaiit, 2023. — 382 c¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-03513-1. — Texkct : anmexTpoHHbIH // OOpa3zoBarenbHas
mwiatdopma IOpaiir [caiit]. — URL.: https://urait.ru/bcode/512849

3. Hosoxwuios, O. I1. DnexrtpoHuka u cxeMoTexHUKa B 2 4. YacTp 2 : yueOHUK AJid
By30B / O. II. HoBoxunoB. — Mocksa : MUznatenscTBo HOpaiit, 2023. — 421 c¢. — (Bsicuee
obpazoBanue). — ISBN 978-5-534-03515-5. — Texkct : anmexTpoHHblil / OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512850

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

[udposas obpadboTka curramoB. M3nanue 3-e, ucnpasiennoe. Omnmenreitm A., [ladep
P. MockBa: Texnocdepa, 2012 r. , 1048 c. ObC «Aiibykc». (HeorpanudeHHblii AOCTYIT)
http://ibooks.ru/reading.php?productid=339869

0) mepuoguvecKue U3JIaAHUs

B) CIIMCOK aBTOPCKUX METOMYECKUX Pa3padoToK
1. PykoBozacTBO K BhINONHEHUIO JabopaTopHbix pador mo L[OC Ilanepusriii, YepHsIX,
ScrokeBuu

r) 6a3bl JaHHBIX, HHPOPMANHOHHO-CIIPABOYHBIE H MIOMCKOBbIE CHCTEMbI
1. Hayunas 6ubnuorexa UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html
2. BJl xumur w npomoipkarommxcs — w3ganui  http://ellibnb.library.isu.ru/cgi-
bin/irbis64r _15/cqiirbis 64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
3. DnekTpoHHbIN YnTanbHbIN 3a1 «bubaroTex» https://isu.bibliotech.ru/
4. DnextpoHHas oubaroreuHas cucrema «MsmarenabctBo «Jlanby http://e.lanbook.com
5. Dnektponnas oudaunoreunas cucrema «PYKOHT» http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-1200paTopHOe 000py10BaHNeE:

[IpakTHKyM OpraHu3oBaH Ha 0a3e  yHUBepcalnbHOW paboueil cranumu «National
Instrument ELVIS» u mumarer pacmmpenus «EMONA-SIGEX». B coctaB cTaHmum BXOIWT
(byHKLIMOHAIBHBIN TeHepaTop, ociuiorpad , MyJIbTHUMETp, aHAIU3aTOp clieKTpa, boae-miorrep
U JIpyrue npudopsl.

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

Pabouee MecTo mpenogaBaress BKIIOYAET HEOOXOIMMYIO anmaparypy Ul IPOBEIEHUS
TEOPETHUYECKUX 3aHATUH M JEMOHCTPALlMH, OCHAIIEHO MYJIbTUMEIUNHBIM IMPOEKTOPOM,
NIEPCOHAIBHBIM KOMIIBIOTEPOM

6.2. IlporpammHoe o0ecneyeHue:
1. ABBY PDF Transformer 3.0 ITaker u3 10 Heumennsix nunensuii Per Seat (10mwuir.)
EDU. Kox nmosumuu: 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 Jlutenzuu Microsoft 45936786. beccpouno.


https://urait.ru/bcode/490314
https://urait.ru/bcode/512849
https://urait.ru/bcode/512850
http://ibooks.ru/reading.php?productid=339871
http://ibooks.ru/reading.php?productid=339869
http://library.isu.ru/ru/resources/edu_resources/index.html
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/

3. WinProl0 Rus Upgrd OLP NL Acdmc. CyGnuuensuonnsiii gorosop Ne 502 ot
03.03.2017 Cuer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JIunensus Ne
68203568. beccpouno.

4. Kaspersky Free (exeromno o6HoBisiemoe I10). YcnoBus MCIONIb30BaHUS MO CCBHUIKE:
http://www.kaspersky.ru/free-antivirus/ . beccpouso.

5. 110 u «MATLAB + SIMULINK» JIumensus Ne 03-013-17 or 25.06.2017 ot
25.06.2017. BeccpouHo.

6.3. Texun4yeckue M 3JIeKTPOHHbIE CpeACTBA:
MynbTHMEAUIHHBII TPOEKTOP, SKPaH, MEIOBast WIIM MapKepHasi J10CKa.

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN
Ha Jexmusx HCIONb3ylOTCS aKTHUBHBIE METOJBbl O0y4eHus (Mpe3eHTauuu U
KOMIIBIOTEpPHBIE CUMYJISIUN). [IpakTHueckue 3aHsITHs TPOBOJSATCS B MHTEPAKTUBHOM opme.
[lpakTukym opraHu3oBaH Ha Oa3e  yHHMBepcaibHOW paboued cranmmu «National
Instrument ELVIS» u mmarer pacmmupenns «kEMONA-SIGEX». B coctaB craHmuu BXOJWT
(GyHKIMOHATIBHBIN TeHepaTop, ocIuiorpad, MyJIbTUMETp, aHATU3ATOpP CHeKTpa, boae-muorrep.

VIIl. OHEHOYHBIE MATEPUAJIBI IJIS1 TEKYHWEI'O KOHTPOJISA 1
MPOMEXYTOYHOM ATTECTALIUH

Texymuil KOHTPOJIb peaqu3yeTcs B BUJE YCTHOTO TEKYIIEr0 KOHTPOJS, MpHU 3alluTe
nabopatopHbix paboT. Tekymuii KOHTpPOJIb HAaIpaBlIeH Ha BBHISBICHHE CHOPMHUPOBAHHOCTU
komrnerenimu OIIK-4 u TIK-1. [lns peanu3zanuu TEKyIero KOHTPOJIS MCIOJBb3YeTCsl OaibHO-
PEUTUHIOBAsl CUCTEMA OLICHKHU, IPUHSATAs B YHUBEPCUTETE.

Haznauenue onenounsix cpeactB TK — BesiBHTH chOpMHUPOBAHHOCTH KOMITETEHIIHA
OIIK-4 u ITK-1.

[TpomexyTouHasi aTTecTalys MPOBOAMTCS B (OpME 3adeTa. 3adyeT BBICTABISETCS IO CyMMeE
0aJioB, MOTYYEHHBIX IPU U3YYECHUH TUCIUTUIUHEIL.

VYcBoeHue OakazaBpoM M3ydaeMOW AUCIUIUIMHBI MakCUMalIbHO otieHuBaeTcs 100 Oammamu.
W3 aux 90 GamnoB oOyuaroiuiicss MokeT HaOpaTh B TedeHue cemectpa u oT 0 mo 10 Gamos
MOTYT OBITH JIaHBI B KaU€CTBE «IIPEMHUATBHBIX)» OaJJIOB 32 aKTHBHBIE (POPMBI pabOThI, BHICOKOE
KayeCTBO BHITIOJTHEHHBIX TA0OPATOPHBIX U T.1.

HapaMeTpLI OLICHOYHOI'O CPCACTBA JIsA aTTCCTAlU B (I)OpMC 3a4cTa.

WTOroBsIii ceMeCTPOBBIN PEUTHHT AKazieMuyeckasi OleHKa
0-59 OamoB «HE 3aUTEHO»
60-100 6asutoB «3aUTEHO»

Bonpoce! 111 NHCEMEHHOI0 TEKYIIEro KOHTPOJIA

Tema 1

1. Yto Takoe nuckpeTHeld curHan? UmewoT nu ¢U3NUYECKUH CMBICT €ro
XapaKTepUCTUKHU U ONepaluy, Ipou3BoaumMble Haa HUM? [louemy?

2. IlpuBeagute Qopmyny s BBIYHCICHUS CBEPTKH JUCKPETHBIX CHUTHAJIOB
0eCKOHEYHOU JUTUTEIHHOCTH.

3. Kakoli cMpIcI MMeET KpyroBasl 4acTOTa AMCKPETHOTO TapMOHUYECKOr0 cUrHana?
B kakux equnuiax ona uamepsercs’? [loueMy ee HEBO3MOKHO OJHO3HAYHO OMPEAECTUTH?

4. Ilpu KakoM YCJIOBUM JUCKPETHBIH TapMOHUYECKUM CHUTHAN SIBIISETCA
MEPUOIUYECKUM?

5. YUemy paBHa yactota HaiikBucra? UeM OOBSCHSETCS €€ BaXKHOCTh B CHCTEMax
JTUCKPETHON 00pabOTKU CUTHAIOB?

6. IlpuBeaute ¢opmyasl mpsMoro u oOpatHoro mnpeobOpasoBanusi Dypee B
JMCKPETHOM BPEMEHU.


http://www.kaspersky.ru/free-antivirus/

7. Kakoil AMCKpETHBI CHUTHalI aHAJOTHYEH JeibTa-pyHKUUU 10 CBOHM
CIIEKTpaJIbHBIM CBOMCTBaM?

8. IlpuBeaure  ¢Gopmyidy,  CBS3BIBAIOIIYIO  CIEKTPHl  AHAJIOTOBOTO U
JUCKPETU3UPOBAHHOTO CUTHAJIOB.

9. (B mecmosom 3adanuu 6yoym ueypuposams KOHKpenmHbie YUCI08ble 3HAYEHU)
BeniecTBeHHBIN TapMOHMYECKHI CUTHA C YaCTOTOM ... 'l IUCKPETU3UpyeTCs C 4acTOTOM
... I'n. Yemy paBHa MMHHMMaJbHO BO3MOJKHAs HOPMHpOBaHHAsl 4acToTa (B pajguaHax Ha
OTCYET) TMOJYYMBIIErOoCs  JUCKPETHOro  rapMoHuyeckoro curHana?  [lpusenute
COOTBETCTBYIOILIUE PACYETHI.

10. [IpuBeaute dbopmyny  mpsMOro Z-mpeoOpa3oBaHUSI. [Tpu KaKHnX
3HAYCHUSAX Z ONpeeieHa JaHHAs PYHKIUS?

11. TIlpuBeaute GOpPMYJbl, ONHUCHIBAIOIIME JUCKPETHBIM  OJHOCTOPOHHHUM
SKCIOHEHIMAJBHBIN CUTHAJ M ero Z-npeoOpa3zoBanue. KakoBa o0yacTh ompeneneHus Z-
npeoOpa30BaHus JaHHOTO CUrHaia?

12. Kak cBs3aHo mnpeoOpa3oBanue @Pypbe B JUCKPETHOM BPEMEHU C Z-
npeoOpazoBaHueM?

13. Kakast n1uHHS WrpaeT poJib YaCTOTHOW OCH Ha Z-tuiockoctu? Kakue Touku z-
IUIOCKOCTH COOTBETCTBYIOT HYJIEBOM yacToTe U yactore HaiikBucra?

14. Yemy paBHO Z-ipeoOpa3oBaHME CBEPTKU JBYX JHUCKPETHBIX CHTHAIOB?
[TpuBeauTE COOTBETCTBYIOLLYIO (hOPMYITY.

15. Kak Ha CTpyKTypHBIX cXeMaX AMCKPETHBIX YCTPOMHCTB 0003HauyaeTcst OJIOK,
OCYILECTBISIOIMUI 3aJ€PKKY IUCKPETHOTO CUrHAIa Ha oJuH orcuer? [Touemy?

Tema 2

16. JlaiiTe onpeaeeHus
CBOMCTBAM JIUHEUHOCMU, CAYUOHAPHOCTU U NPUYUHHOCTIU.

17. Ilouemy mnuHeWHas CTalUMOHApHAs CHUCTEMa C YacTOTHO-U30UpaTelbHBIMU
CBOWCTBAaMHM JJOJDKHA 00s13aTeNbHO 001a1aTh NAMSIThIO?

18. IlpuBemute ¢(opMynay airopurMa AUCKPETHOH QUIBTPALMM W TOSCHUTE
UCIIOJIb30BaHHbIE B HENl 0003HAUYEHHUS.

19. UYro Takoe mOpAAOK AMCKpeTHOro ¢uibtpa? B uem  pasHuua
MEXIY NOPAOKOM W OIUHOU TACKPETHOTO (pusibTpa?

20. TaiiTe ompenesieHne UMIYJIbCHOW XapaKTEpUCTUKU JUCKPETHON cucTeMsbl. [Ipu
KaKMX HayallbHbIX YCJIOBUSIX OHa ompezenserca? Kak ¢ mnoMompio HUMIYyIbCHON
XapaKTEepUCTHKH OIHUCHIBAETCA MpeoOpa3oBaHME CUTHAja JUCKPETHOM CHCTEMOM BO
BpeMeHHOM o0nactu?

21.  Yro  Takoe  (yHKUMA  Teperaud  JUCKpeTHOM  cucrembl? B
KaKOM cmaHO0apmHoM BUJE €€ MOKHO 3amucaTh JUIsl IMHEHHOW CTallMOHAPHOW MPUYMHHON
CUCTEMBI?

22. (B mecmosom 3adanuu 6yoem @ueypuposamev KouKpemmuwiti pucynox) Ilo
NPUBEJCHHOMY TpaUKy paclolio)KeHUs HyJIed M TMOJ0COB (YHKUMU Iepefadd Ha
KOMIUIEKCHOW IUIOCKOCTH ompeaenute, kK kakoMmy tuny (OHY, ®BY, nomocoBoil umu
PEKEKTOPHBIN (QUIIBTP) OTHOCUTCS JaHHbIH GuibTp. OTBET 000CHOBATD.

23. 3anummuTe GopMyay JUIsl UMIYJIbCHON XapaKTEPUCTUKHU JAUCKPETHOro (QHUIbTpa,
BBIpa3UB €€ uepe3 MapaMeTpbl pas3lokeHus (QyHKIMM Tepefadd Ha MpOCTbie JApoOH
(monrock! U BeIueTh). [Ipeanonaraercs, 4To KpaTHBIX MOJIOCOB CHCTEMA HE UMEET.

24. JlaiiTe onpeneneHne YCTOWYMBOCTH U cPOpMyIUpyiTe YCIOBHE YCTOWYMBOCTH
JIMHEWHON  CTallMOHAPHOM JHCKPETHOW CcHUCTeMbl. Kakue JIUCKPETHBIE CHCTEMBI
(peKypCHUBHBIE U/WUIM HEPEKYPCUBHBIE) MOTYT OBITh HEYCTOMYUBBIMU U ITOUEMY?

25. 3anumwure (QYHKIMIO TMepeladdl JUCKPETHOTO (HIIbTpa 6mopo2o MopsaKa.
KakoBsl yci0BUs yCTOWYMBOCTH Takoro GpuibTpa? (OUIBTP CUNTATH BEIIECTBEHHBIM. )

26. 3anumure Gopmyny Ui QYHKIMHM TNEpeladd pe3oHaTopa BTOPOTo MOpsjiKa,
HAaCTPOEHHOT'O Ha YacTOTy Wg. UTO peryiaupyer OcCTaBIIMMCSI B (opMyiie CBOOOIHBIN



napamerp? Kakue 3HaueHHs OH MOXET MPUHMMATh IIPU YCIOBUM COXPaHEHUs
ycToiunBocTH (prsibTpa?

27. Kakue THUIBI CUMMETPHH MOXXET OBbIThb Yy HEpeKypCHBHBIX (uiabTpoB? Yemy
paBHbl @UX u rpynmoBas 3aiepKKa sl CAMMETPUYHBIX (PUIBTPOB?

28. HN300pa3ure CTPYKTYpPHYIO cXeMy TpsiMOd (HOPMBI peanu3aliil JUCKPETHOTO
PEKYPCUBHOTO (pUIIBTpA.

29. MU3oOpa3utTe CTPYKTYpHYIO CXEMy KAaHOHHMYECKOW (OpMBI peanu3anuu
JUCKPETHOI'0 PEKYPCUBHOTO (PUIIbTpa.

30. M3o0pa3ute CTPYKTYPHYIO CXEMY TPAaHCIIOHMPOBAHHOW (OPMBI peaiu3aiuu
JUCKPETHOI'0 peKypcuBHOro (puiibTpa. KakoBo riiaBHOE 1OCTOMHCTBO 3TOW CXEMBbI?

Tema 3

31. 3anummre Gopmyibl mpsimoro u ooparroro JI1D.

32. Kax cBsi3anbl Apyr ¢ ApyroM pe3yibTarsl 1P u cnexkTp AMCKPETHOro cUrHalia
(mpeobpazoBanue Pypbe B AMCKpeTHOM BpeMmeHH)? IlpuBenuTe COOTBETCTBYIOUIYIO
dbopmyiy.

33. Uzo6pa3ute yactotHyto mkany JII1D. Yemy paBen mar yactorroi cetku JI1D?

34. (B mecmosom 3a0anuu 6yoym hueypuposams KOHKpemHble YUCI06ble 3HAYECHUS)
Yacrora qucKkpeTu3anuy curuaia paBsa ... ', pasmeprocts 11D N = ... . Kakoii yacTore
COOTBETCTBYET pe3yinbTaT BhuucieHus MAIID, umeromuit wuaekc N= ... (Hymepamus
HauuHaercs ¢ HyJs)? [IpuBecT COOTBETCTBYIOIIME PACUETHI.

35. B uem 3akitoyaeTcsi OCHOBHAs HJEsl aJIropuTMa OBICTPOro IpeoOpazoBaHUs
®Dypbe ¢ NPOPE)KUBAHUEM 10 BPEMEHU ?

36. Kak 3aBUCHT 4MCIO MaTEeMaTHMYECKUX Olepauuil, TpedyeMoe IUisl BBIYMCIICHUS
I no npsamoii  ¢opmyne, ot pnuHbBl 1npeoOpaszyemoro curHana? IlpuBectu
COOTBETCTBYIONIIYIO (OPMYITY.

37. Kak 3aBMCHT 4YMCIO MaTeMaTHYEeCKUX omepauui, Tpedyemoe s
BBIYUCIICHUSI Obicmpozo Tipeodpa3oBanus Dypbe, OT AIUHBI Mpeodpa3dyeMoro curraia?
[TpuBecTH COOTBETCTBYIOIIYIO (OpPMYINy, CUHMTas, YTO JUIMHA CUTHAJIAa pPaBHA CTENEHU
JIBOWKH.

38. Kakum 006pa3oM MOKHO BBIYMCIUTH JTMHEWHYIO CBEPTKY C MOMOIIbIO KPYrOBOH
cBepTku? JI71s1 4ero uCroib3yercs TaKou croco0 €€ BHIYUCICHHS ?

39. Onumwmre npouenypy GpuiabTpanuy B 4aCTOTHON 001aCTH METO/I0M nepeKpbimis
C cyMmuposanuem

40. Yto Takoe pacrexanue crekrpa? KakoBbl mpuumHbl 3TOrOo siBieHus? Kak
OoproTcs ¢ 3TuM 3ppexTom?

Tema 4

41. KakoB THUNMYHBII HAa0Op MCXOAHBIX JAHHBIX MPH NPOECKTHUPOBAHUHM (UILTpA
HIKHUX 4acTOT?

42. Onummute nOpoUeAypy CHHTE3a JUCKpeTHOro ¢GuibTpa [0 aHAJIOIOBOMY
HIPOTOTHITY METOJIOM OMJIMHEHHOTO Z-peoOpa3oBaHus.

43. IlpuBenure (opmyny, OMUCHIBAIOIIYIO TpaHCHOPMAIUIO YACTOTHOM OCH TIPH
OMITMHENHOM Z-TTpeoOpa3oBaHUU.

44. 'V xakoro ¢uibTpa HIKHHUX 4acTOoT KpyTusHa crnaga AUX Oonbmie — vy
aHaJIOTOBOTO TMPOTOTHUIA WJIM Yy JUCKPETHOro (WIbTpa, CHHTE3UPOBAHHOTO IO 3TOMY
MPOTOTUITY METOI0M OMIIMHEHHOTO Z-IpeoOpa3oBanusi? OTBET 000CHOBATS.

45. Ha kakux 4acToTax JIUCKPETHBIH (UIBTP, CHHTE3UPOBAHHBI METOIOM
OMIIMHENHOTO Z-Ipeo0pa3oBaHMsl, UMEET TaKOM e KOMIUIEKCHBIH KOd(QGUIIUEHT nepeaaun,
KaK aHaJIOTOBBIN MPOTOTHUII MPH YACTOTE, CTPEMSIILEHCS K OECKOHEYHOCTH?

46. B kakux LeNsIX HCIOJb3YIOTCS BECOBBbIE (PYHKIMH MPH MPSIMOM ONTUMAaIbHOM
CHHTE3€ JUCKPETHBIX (UIBTPOB?

47. 3anumurte dopmyny uid 1eneBoil (YHKIUHU, UCHOJIb3YEeMOH MpHU MPSIMOM
CHHTE3€ JUCKPETHBIX (QuiabTpoB mo 3amaHHo AUX B ciyuae p = ¥. Kakoil xapakrepHoii



4epToii  OONIaafOT  YAaCTOTHBIE  XAPAKTEPUCTUKH  HEPEKYPCHUBHBIX  (PHIIBTPOB,
CHHTE3UPOBAHHBIX JTAHHBIM METO0M?

48. OnummTe nporeaypy npsmMoro CHHTE3a HEPEeKypCHUBHOTO AUCKPETHOTO (QHIIbTPa
OKOHHBIM MeToJoM. Kakue wuckaxkeHuss wuacann3upoBaHHoii AUYX mnpoucxomst mnpu
HCIOJIL30BaHUHU JAHHOT'O METO/a CHHTEe3a?

49. Kak paccunTaTh MMIYJIbCHYIO XapaKTEPUCTUKY HJICATM3UPOBAHHOTO (UILTpA
0 €ro YacTOTHOU XapakTepuctuke? [[puBeauTe COOTBETCTBYIONIYIO (hOPMYITY.

50. IlpuBenute Ghopmyay JUisi UMITYJILCHON XapaKTEPUCTUKH HICANbHOTO (DriIbTpa
HIOKHHX 9acToT, n300pazure AUX u ®UX nannoro uisTpa.

[Tpumep TecTOBBIX 3aaHuil 11 IpoBepku copmupoBanHoctu kKomrnerenuuun OITK-4 u TTK-

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

A. IIpou3BeIeHUIO CIIEKTPOB

b. CmemenHoMy Ha +Wq CLIEKTPY CUTHaJIa

B. S(w)=1/2 [S(w+ wp) + S(w- Wo)]

2. ABTOKOppeasiiuOHHAsA (PYHKUMS NPUMEHAETCS JJIs:

A. JIns Hax0XKAEHUS SHEPreTUYECKOTO CIIEKTpa

b. /Ins BeleneHUs CUTHANA CPEAU IIIyMOB

B. [Ins Hax0XKAEHUS CBA3U MEXAY IIPOLieCCaMu

3. Jljast coxpaHeHHusI MOJIHOH HH(POPMALMH CHTHAJIA ¢ MAKCHMAJIbLHOM 4acToToi T oy
npu onn¢poBKe ¢ YacToToii fy TpedyeTcs:

A. fg < 2fnax

b.f4 = f max

B. g > 2 fiax

4. Hludposoii exMHUYHBII HUMITYJIbC B HH(POBOI cUcTeMe eCTh AHAJIOL:

A. JlenpTa-pynkuuu Jlupaka B aHAJIOTOBOI cucTeMe

b. Enunnunol (GyHKIMK B aHAJIOTOBOM CUCTEME

B. ®ynkuun XsBucaiija B aHaJIOrOBOM CHCTEME

5. Ha pucyHnke nzo0pa:keH

N\ <\ :
x(k) J b, > y(k)
2
x(k-1) o D1
7! <
x(k-2) | - f’z/
|
=
x(k—m)"j :>

A. PexypcuBHbII QUIBTP
b. HepekypcuBHBII QUIBTP



B. Heycroituusslii GpuisTp

6. UMnyibCHAsi XapaKTEePUCTHKA eCTh:

A. OTKJIHK CHCTeMBI Ha BO3JICHCTBUE B BUAC DyHKIIMK XdBUCAI1a

b. [lepenaTounas pyHkIus

B. Peaknus cucteMsl Ha OIMHOYHBIA UMITYJIBC

7. PekypcuBHBIH (PUIBTP ITO:

A. YcroitunBas cucrema

b. Cucrema c oOpaTHOM CBSA3bIO

B. ®usnyecku peanmsyemas cucrema

8. ®yHKIMA CIEKTPAJBHON MIOTHOCTH HMITYJbca Sinc(wt):

A. TlpsimoyronpsHas popma

b. 'apMonnueckas

B. IIpsAMOYyTOIBbHBIN BUACOUMITYIIBC

9. ¢ dext I'nd606ca 00yc10BIIEH:

A. Pe3onancubivu 3¢ pexramu

b. HeB0o3MOXXHOCTBIO ONKCATh PE3KUE MEPEX0/Ibl CUTHATIA KOHEYHBIM YUCIOM FapMOHHK

B. Co6cTBeHHBIMU KOJIE0AHUSAMU (PHIIBTPYIOLIEH CUCTEMBI

10. IlepenaToyHasi XapaKTePUCTUKA — ITO:

A. OTHoIIEHHE BBIXOJHBIX OTYETOB CHTHaja K BXOJIHBIM OTCYETaM, IOJy4aeMoe C
MOMOIIIbIO Z-TIpe0o0pa30oBaHus U3 Pa3HOCTHOTO YPaBHEHUS

b. OTHo1IEHNE BXOAHBIX OTYETOB CUTHAJIA K CYMME BXOJHBIX U BBIXOJHBIX OTUETOB

B. OtHouieHue BXOJHBIX OTYETOB CUTHAla K BBIXOAHBIM OTCYETAM, IOJy4aeMoe C
MIOMOIIBIO Z-TIPE0OPA30BaHMS U3 PA3HOCTHOTO YPaBHEHUS

11. Iopsinok ¢puabTpa 3agaeTcs:

A. KonnuecTBOM HyJiel U MOJIIOCOB NEPEAATOUHON PYHKIIMU

b. KonnuecTBOM aKTUBHBIX 3JIEMEHTOB

B. MuHuMalbHON CTENEHBIO ITOJIMHOMA YHUCIUTENS W 3HAMEHATENsl MEepeaaTOYHOU
byHKIIUU

12. ¢ dexT 31ali3UHra 00yCI0BIIEH:

A. HexkoppeKTHBIM BEIOOPOM YaCTOTHI IUCKPETU3ALUN

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)

Bb. S(t) = ay + XYn=1Dycosrw,t + ¢,)

B. S(t) = ap+ Yp=1 DnCOS(ﬂtf"/z + ¢n)

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

14. Iludposoii puabTp cuUTaeTCH YCTOMUYHUBBIM, €CJIM MOJIOCHI ero nepeaaToyHoOn
(pYyHKIUH PACIOJIOKEHDI:

A. BHYTpH OKPYXHOCTH €IMHUYHOI'O paJnyca

b. Ha okpy>KHOCTH €IMHUYHOIO paguyca

B. BHe OKpy»XHOCTH €IMHUYHOI'O paanyca

15. Yto0b1 AYX nudposoro ¢puasrpa cnagana 0b1cTpo, HEOOX0AMMO:

A. PacnonoxeHue HyneW mnepenaTouyHor (QpyHKIHH BHYTPU OKPYKHOCTH €IUHUYHOTO

panuyca
b. Pacnonoxxenue Hyned mnepeaaToyHod (QYHKIMH BHE OKPYKHOCTH €IMHUYHOTO
panuyca
B. Pacnonoxxenue Hynei nepenaToyHod (QyHKIUU ONMKE K OKPY)KHOCTH €IUHHUYHOTO
panuyca

16. Unest npoekTupoBanus uM(PppoBbIX GUILTPOB METOAOM OKOH 3aK/JII0YACTCH:



A. B BrIOOpe crienuanbHOW BeCOBOW (DYHKIIMM, YMEHBIIAIOUIEH Mylbcallid B IMOJIOCE
MIPOITYCKAHMS YaCTOTHON XapaKTepUCTUKHU

b. B Be1OOpe crucTeMHOM (DYHKIIMK, OTPaHUYUBAIOIICH MTOJIOCY MPOITyCKaHUs GUIbTpa

B. B BbIOOpe 4aCTOTHOM XapaKTepUCTUKU ONPEAeIEHHOTO BH/Ia

17. JenabTa-gpynkuus Aupaka nMeeT CBOMCTBO:

400

A. f—+°go6(t)dt = o

b. f_+oooo(5(t)dt =1

B. [[_8()dt=0

18. Ins1 pexypcuBHoro uugponoro ¢puiabTpa:

A. HeuckaxxeHHas nepeayda peaaus3yercsi aBTOMaTUYECKHU

b. [{ns HenckakeHHOH niepenayn TpeOyeTcs BhIoiHeHHe yeinoBuii Ha AUX n @YX

B. HeuckaxeHHas nepegaya HEBO3MOXKHA

19. /liis1 BLICOKOYACTOTHBIX PAJIMOCUTHAJIOB Nepel JMCKPeTH3alued oCyuecTBIAIT
npeodpa3zoBaHue HA HU3KYI0 YaCTOTY AJIS:

A. Camxenne 3 ¢deKToB dMaii3uHra Ipyu UCIOIB30BaHNK MeaiieHHbIX ALIIT

b. IloBbIIEHUST BPEMEHHOI'O pa3pelieHus

B. IloBbI11eHMS YyBCTBUTEIBHOCTH U3MEPEHUN

20. KUX-¢puabTp xapakTepu3yeTcsi CBOMCTBAMMU:

A. VImeet GeCKOHEUHOE YUCIIO OTCYETOB UMITYJIBCHOM XapaKTEPUCTHKU

b. ImeeT KOHEYHOE YMCIIO OTCUETOB UMITYJIbCHON XapaKTePUCTUKHU

B. SIBnsiercs aHanorom pekypcuBHOTO (puibTpa

21. Z-npeoGpa3oBaHue HMeeT CBOMicTBA:

A. ITUKIUYHOCTD

b. ConpspxeHHOCTH

B. JIunenHocTh

I'. HenuuelHOCTH

22. JIluckperu3anusi CUTHAJA NPH HAJTOKEHUH TPeOOBAHHUSI COXPAaHEHHUS] MOJIHOM
HH(popManuu Tpedyer:

A. HenpepbiBHOCTH (DyHKIIMU CUTHAJA

b. Orpann4eHHOCTH crieKTpa QyHKIIMH CUTHAJIa

B. [lepuoanunoctu GpyHKIIUK CUTHATIA

23. B psaa ®ypbe MOKHO Pa3JIOKUTh:

A. AHaTUTUYECKU CUTHAI

b. Ilepnoanueckuii curnai

B. I'apmMoHnueckunii cursai

I'. Heneproauueckuii curnan

24. CnexkTp curHajga cBsi3aH ¢ (QyHKHHeH KoppeJsinuu mo teopeme Bunepa-
XHWHYHHA CJIeYIOIIHM 00pa3om:

+00 .
A. S(w) = fl_oo f(;o(r)exp[—lwr] dr
b. S(w) = ¥f_+ooml((r) dr
B. S(w) = Ef_oo K(t)expliwt] dt
25. Hudgposoii curuaj ectb
A. CurHan, KBaHTOBAHHBIN MO AMIUTUTY/IE
b. Curnain, kBaHTOBaHHBIN 110 BpEMEHU
B. Curnas, KBaHTOBaHHBIN 0 aMILTUTYI€ U BPEMEHH
26. Cucrema JIMHeliHA, eCJIH:
A. Ee mapaMmeTpsbl HE 3aBUCAT YT OT JIpyra
b. Ee napameTpbl HE 3aBUCAT OT BpEMEHU
B. Ona o6mamaer cBoicTBaMH aIiTUTUBHOCTU U OJTHOPOTHOCTH
27. JIrobas pyHKUMSA KOppeasiiuu MMeeT cJIeyllue CBOHCTBA:



A. Koo uiueHT KOppemnsiuu IMeeT MaKCUMalbHOE 3HaYeHHe, paBHOE |

b. Mmeet pa3pbiBb

B. Bce nepeunciieHHbIe CBOMCTBA

I'. IMeeT HECUMMETPHUYHOE MOCTPOCHUE

28. ®opMbl HHGPOBLIX PUILTPOB OLIBAIOT:

A. TpaHCIOHMpPOBaHHas, MTOCIIEI0BAaTEIbHAS, IApAJJICIbHAS, KaCKaHAs

b. Kanonuueckasi, baiaHcHasi, mapajuieibHas, JJLTUNTHICCKAs

B. Kanonunueckas, TpaHCIIOHUPOBAHHAsA, [TOCJIEI0BATEIbHAS, TapaJlJIEIbHAs

I KaHonuueckas, mnpsmas, TpaHCIIOHUPOBAaHHAs MpsMas, TPAHCIOHUPOBAHHAS
KaHOHHMYECKast

29. ITI®-npeodpa3oBaHye UCNOJIb3YyeTCs AJIS:

A. OuibTpalu CUrHaiza

b. CnextpanbpHOro aHanusa

B. Koppensiimonnoro ananuza

30. IIpocryro cBsi3p mnepeAaTO4YHO (YHKIMH M HMIYJIbCHOH XapaKTePHCTHKHU
HMeer:

A. PexypcuBHBIi QUIBTP

b. HepexypcuBHslii puabtp

B. Jluneitnsrii puastp

PazpaboTumk: noneHT, Konecauk C.H.

[IporpamMma coctaBiena B coorBercTBuu ¢ Tpedoanusmu ®@I'OC BO no HampaBiieHUIO U
npodumto noaroroBku 11.04.04 DjieKTPOHMKA M HAHOIJIEKTPOHHUKA.
[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl paguoPpu3uKu U Paguo3IeKTPOHUKU
«24» despaist 2025 r. mpotokoa Ne 8

N.0O. 3aB. xadpenpoit Konecuux C.H.

Hacmoswas npoepamma, He Modcem Oblmb GOCNPOU36e0eHa HU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomuuxa npozpammol.



