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EJH ¥ 3ATAYM JUCHUTIITAHBI

1.1. Hean pucuunIMHbI

TEOpeTUYecKasl U MPaKTUYEeCKasl MOJATOTOBKA MO OCHOBHBIM HAIPaBICHUSIM
udposoit o0padoTku curHanoB (LIOC): nudporoit GuibTparuu, CieKTpaaTbHOMY
aHaNu3y, alallTUBHON 00pabOTKE M anmnapaTHO-MPOrpaMMHOMY OO€CTIEUEHUIO.

1.2. 3axaun ocBOCHUSI AUCHUIIMHBI

dopmMupoBaHUe y CTYJIEHTOB 3HaHUW U mpuHUUIOB U anroputmoB L1OC,
OBJIAJICHUE METOJIaMH CHHTE€3a M aBTOMATHU3UPOBAHHOTO MPOECKTUPOBAHMS
anemeHTOB M cucteM L{OC, a Takke yMEHHE NPUMEHUTH ITOJIyYaeMble 3HAHUA K
PEIIECHHUIO MTPUKIAIHBIX 33/1ad.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Hucuunnuna «udposas o6paboTka CUTHAIOB» OTHOCUTCS K JUCIUILIMHAM
yacTd, (opMUpyeMOM y4yacTHHKaMH OO0pa3oBaTelbHBIX OTHOIIEHWH Onoka b.1
y4eOHOrO IJIaHa.

3. MEPEYEHD MJIAHUPYEMBIX PE3VJIBTATOB OBYUEHMSA MO
TV CHUTIIINHE

[Ipouecc wu3yuenuss nucummuivabl «lludpoBas oOpaboTka CcUTHAIOB»
HaIpaBJieH Ha popMHpOBaHUE cieayroux kommereHiui: 11K-1

ITIK-1 - cmocoOen k 00paboTKe pe3yIbTaTOB U3MEPEHUHN C UCIIOIb30BAHUEM
CPEICTB BBIUUCIUTEIBLHOM TEXHUKH, OCHOB MAaTEMaTHUYECKOro OOecreyeHus u
IPOrPaMMHUPOBAHHSI



Komnerennus

Pe3yabTaThl 00y4eHHUs1, XapaKTepu3youe
chOpMHUPOBAHHOCTH KOMIIETEHIIUU

[IK-1

3HATh OCHOBHBIC Y3JIbI BEIYUCIUTEIILHBIX YCTPONUCTB
1upoBoii 00padOTKU CUTHAJIOB;

OCHOBBI BHICOKOYPOBHEBOTI'O SI3bIKA OIMKUCAHMUS alapaTHbIX
cpeacts (VHDL);

yMETh  CTPOUTh  WMHUTAIMOHHBIE  MOJETU  CJIOXKHO-
(GYyHKIMOHAIBHBIX ~ HUQPPOBBIX  YCTPOUCTB  00pabOTKHU
curHasioB B cucreme Matlab/Simulink ¢ ucnons3oBanuem
s3pika  M-¢aiinma,  fi-o0bekTOB W rpaduUYEcKOro
npencTaBieHus MUPpoBbIX aBToMaToB (StateFlow);

CTPOUTh (PYHKITMOHAIBHBIC MOJCIH IU(PPOBBIX YCTPOMCTB
00pabOTKM CUTHAJIOB € MNpuMeHeHueMm s3bika VHDL wu
meradpysakiuii B CAIIP TUIMC Altera Quartus Il u Xilinx
ISE

BiaaeTh HaBbikaMu padbotTel ¢ CAIIP IIJIMC Altera Quartus
IT uyu Xilinx ISE (Vivado)




4. OFBEM JUCHUATIIMHBI (MOIYJIS)

O6mass TpynoeMkocTs aucHUIUIMHBL «LludppoBas 00paboTKa CHUTHAIOBY
COCTABJISIET 3 3aYETHBIX €IMHHULIBI.

Pacnipenenenue TpyA0€MKOCTH JUCIUILIMHBI 10 BUAAM 3aHATUI

Ounas ¢popma 00yueHust

Bun yueGHo# paboThl Bcero CemecTpsl

4acoB 8

AyauTOpHBIE 3aHATHS (BCEro) 54 54

B Tom uncre:

Jlexuun 18 18

ITpakTuyeckue 3anstus (I13) 18 18

Jlabopatopusie padoTsl (JIP) 18 18

CamocrosiTesibHast padoTa 54 54

KypcoBoit mpoekt - -

KonTtponbnas pabora - -

BI/I,ZI HpOMe}I(YTO‘IHOﬁ aTTCCTallu — 3a4CT + +

O6m1ast Tpy10€MKOCTh yac 108 108

3a4. eJ1. 3 3




5. COAEPKAHUE JUCHUTLIAHBI (MOIYJIST)

5.1. Coneprxkanue pa3ie/ioB IMCHUILUIMHBI U pacipeaeieHue
TPYA0EMKOCTH 10 BUAAM 3aHATHH

Ne HaunmMeHoBaHMe TeMBbI Copnepxanue pazaena Jleky | Ilpax | Jlab.
/i 3aH. 3aH.

CPC

Bcee
ro,
Jac

1 OCHOBHBIE TIOHATHS Crpykrypa kypca. Jluteparypa. OCHOBBI S3bIKa
HOC, ouckperHsie MATLAB. Ilpeamer m3yuenus L[OC. Cucrema
CXEMBI M CUTHAJIbI 1OC Ha npumepe 6510K-CXeMBI IU(PPOBOH CHCTEMBI
ca3u. Mcropus passurus 1JOC. OcHOBHBIE 3TaIlbl
pasButus LIOC. Copemennoe cocrosaue L[OC,
OCHOBHBIE  pa3feibl, NPHIOXKEHUS, 0OIacTH
npumeHenus. Ilpeumymecrsa u Hepocratku L[OC.
JIUCKpeTHBIE ~ CUTHANBI, OCHOBHBIE  CIIOCOOBI
omucanus.  Puspueckas  peamm3yeMocTb U
YCTOWYHBOCTH JMCKPETHBIX CUCTEM 00pPaOOTKH.
Jlnneiinsie CHCTEMBI c MIOCTOSTHHBIMU
HmapaMeTpaMy, OCHOBHBIE ONpe/eTIeHHUs U CBOMCTBA.
Peaknus nuHEWHOM cUCTeMBl Ha €IMHMYHBIN
uMmmynsc.  DopMmyna  AUCKPETHOH  CBEPTKH.
YacToTHBIE XapaKTEPUCTUKHM AUCKPETHBIX CHUCTEM.
OCHOBHBIE CBOWCTBAa YaCTOTHBIX XapaKTEPUCTHK,
nepuoanvHocTh. [IpeoOpazoBanue @Dypre s
JCKPETU3UPOBAHHBIX CHUTHAJIOB. O6patHoe 6 6 6
npeobpazoBanue.  Ilepexon OT  CBEpTKH
JUCKPETHBIX CHT'HAJIOB K MPOU3BECHUIO CIEKTPOB
u  HaoOopoT. CHEeKTp IUCKPETH3UPOBAHHOTO
cuHyca depe3 nenbra-QyHkimio. Ilepexox ot
JMCKPETHOTO CHTHAJa K HENPEPHIBHOMY METOJIOM
upeansHoro ¢uietpa. Teopema KorensHHKOBa.
BoccraHoBeHHE paguoCUTHaZa IO  OTcYeTaM
BUJ/ICOCUTHAJIA.

PazHOCTHBIE ypaBHEHUS, CBSI3b CO CTPYKTYPHBIMU
cxeMaMH  HOUQPOBBIX  ycTpoiicTB.  Pemenue
Pa3HOCTHBIX YpPaBHEHHH KaK CIIOCOO HaXOXIACHUS
BBIXOJHOTO CHTHaja IIeNH, METOX  IpsSMOit
MOACTAaHOBKH.  Z-TpeoOpa3oBaHHE,  OCHOBHEIC
CBOWCTBa, CBfI3p C TmpeoOpasoBanmeM Jlammaca.
PerieHne pa3sHOCTHBIX ypaBHEHHWH C MOMOIIBIO Z-
npeoOpa3oBaHus, OCHOBHBIC CII0COOBI u
COOTHOIICHUS.

14

32

2 YacToTHO-BpEMEHHBIE JuckperHoe mnpeoOpasoBanue Dypbe, BHIBOLI
npeodpa3oBaHus OCHOBHBIX  cooTHomieHud. O6parnoe  JI1D.
JIACKPETHBIX CUTHAJIOB CgoiictBa JluckpetHoro mpeoOpazoBanus Dypnbe:
JIMHEHHOCTb, CIBUI, CHMMETpHS. YBeIHUIEeHHE
3alIOTHEHHOCTH CHEKTpa 3a C4YeT JOMOIHEHUS
BpeMeHHOP’I IMMOCJICA0BATCIIBHOCTH HYJISIMH.
JInneiinas " OUAKJIAYECKAst CBEpTKa.
CeKIMOHNPOBaHHAS CBEpTKa. Beruncienne
cBepTku yepe3 JI1d. Metoa ObicTpoii CBEpTKH.

BricTpoe nmpeobpazoBanne Pypbe, COOTHOIICHUE C
JII® no xonuyecTBy onepauuii. BeiBog anropurma
BII® ¢ pemumanmedd mo BpeMeHH, Trpadmyeckoe
MIPEICTABIICHUE ajropuTMa. BII® JUTSt
MOCNIEZI0BATENbHOCTEH, UIMHA KOTOPBIX HE paBHA
2N. Beruncnenne ooparaoro 1P uyepes BI1O.

SBnenue pactexanus crektpa. IlpumeHeHne okoH
Uil BeluMcieHMa — cnektpa  depes  AIID.
IIpsimoyronpHOo€  OKHO M €ro  CBOMWCTBA.
IIpsiMOyronbsHOE OKHO COINIACOBAaHHOM JJIMHBL
TpeyrosbHOe OKHO M €ro cBOWCTBa. BriBog
¢dopmysbl qst okHa (oH XaHHA, CBOWCTBA OKHA.
Okna XoMmmuHra u bidkMsHa, uUX CXOACTBO U
pazmmums.  Okmo  Kaiizepa. Oxuo  Trlokm.
IIpumeHeHne OKOH Ul TIOCTPOEHHS aHAIH3aTOPOB

14

30




CIEKTpa.

3 OCHOBBI nudpoBoit
(uIIPTpaMU CUTHAIOB

Hudpossie KUX-punbtpel. OCHOBHBIE TOHSTHS.
Ilopsmox pacuera wu mpoektupoBanust KUX-
¢unbrpoB. KUX-dunerper ¢ nuneitnonn DUYX.
Yetsipe Tina KUX-¢unetpoB ¢ nuuelinor OUX.
BriBon ocHOBHBIX cooTHomeHui. [loctpoenue
muddepeHmaTopoB u npeobpasoBareneit
I'msbepra. Pacuer KM X-puinpTpoB MeTogoM OKHa.
Meron okna uyepe3 BII®. .Merox HauMeHbUIMX
kBazgparoB. llepexox or ®HY x mnomocoBoMy
GunpTpy € ACHCTBUTEIBHBIMH M KOMIUIEKCHBIMH
kodpdurmentamn, @GBY wu  pexekTopHOMY
¢mneTpy. IlocnenmoBarenbHOE ¥ IMapauieIbHOE
BritoueHrne KU X-¢punstpos.

BUX-punbTpsl OCHOBHBIE MIPUHITUITBI, peaTH3aLHsl.
OcHOBHas CTpyKTypHasi cxeMa. Bun nepenarounoit
¢yskoun. Beenpomyckarommii  GuinbTp.  OHIBTp
0e3 3agepxku. Metoasl pacdera BUX-¢punbsTpos.
Merox nyneii u noiocos. Pacuer BUX-¢puiasrpos
METOA0M HMHBApHAHTHOI'O peoOpa3oBaHus
HMIyJIbCHON  XapakTepuctuku. Pacuer BUX-
¢unpTpoB METOAOM OUIMHEHOTO
npeoOpa3oBaHMsI.

14 30

4 KBanToBanue B
OUQPOBBIX CUCTEMAX

D¢ dekTsl KBAaHTOBAHMS CHTHAJIOB B IH(POBBIX
cucteMax. Pa3nuuHble CHOCOOBI  KOAMPOBAHMS
YHCeII: MPSIMOM, 0OpaTHBIHA, TOMOTHUTEIBHBIA KO,
OKpyriieHHe W yCeueHUe 4ucels. XapaKTepUCTUKU
AL CraTtucTuueckue CBOHCTBa myma
KkBaHTOBaHMA. PopMyna 3aBHCHMOCTH AWCIICPCHI
mymMa OT KOJM4YecTBa paspanoB. JluHeiHas u
HeJIMHEeHHas: MOJIENIM KBAaHTOBAHUS YHCENl, OLICHKH
OmMOOK KBaHTOBaHUA. O(P(EKTH KBAaHTOBAHUS
k03 ureHTOB IMPPOBBIX HUIBTPOB.

12 16

HUtoro

18

18

18

54 108

5.2 IlepeuyeHnb J1ad0OpPaTOPHBIX PadoT

Henens Tema u coneprxkanue 1a00paTOPHOTO 3aHATHUS

cemecTpa

O0bem
4acoB

B ToMm uucre, B
MHTEPaKTUBHOM
¢dopme (D)

Buasl
KOHTPOJI
P

(OCHOBHEIE TIOHSATHS HOC, JUCKPETHBIC CXEMBbI U CUTHAJIBI

| HccnenoBanne xapakrepucTuk npocreimmx KUX- ¢uiprpos

YacToTHO-BpeMEHHbIE IPe0OpPa30BaHUs AUCKPETHBIX

CUT'HaJIOB

Dypne

I/ICCJ’[CZ[OBaHI/Ie 1 [IPUMEHCHUE TUCKPETHOI'O Hp606pa30BaHI/I$I

B o0 I

HccnenoBanue cBONCTB pa3aHMyuHbIX BUI0B OKOH

OcHOBBI IM(POBOH PUIBTPALIN CUTHATIOB

Cunres u uccnepoanne KUX-¢punsrpos

Cunres n nccienosanue bBUX-¢uiprpoB

TN FNY P N

HToro yacoB

Ju—,
e e}

5.3 IlepeyeHb NPAKTHYECKUX 3AHATHI

Henens Tema u COACPIKAHUEC MPAKTUICCKOI'O 3aHATUL

ceMecTpa

OoBveM
4acoB

B Tom uucrne, B
HMHTEPAaKTUBHOMN
¢dopme (MD)

Bunsl
KOHTPOJI
A

Ocnosuble noHsTHs L{OC, TUCKpETHBIE CXEMBbI U CUTHAJIBI

CHeKTpaJ'ILHI)Ie XAPAKTECPUCTHUKHU JUCKPETUSHPOBAHHBIX CUTHAJIOB

[\

peoOpa3oBaHus

OcobeHHOCTH M (PPO-aHAIOTOBOTO U aHAIOTO-IIU(POBOTO

PasHocTHBIE ypaBHEHHUs, Z- peoOpa3oBaHue

LL’flCTOTHO-BI_‘)G:MGHHLIC HpeO6pa3OBaHI/IH JUCKPETHBIX

CUT'HAJIOB

| [TpeobpazoBanne Oypre AT AUCKPETUINPOBAHHBIX CUTHATIOB




| Mepenaua muopMALIHH ¢ TOMOIIBIO OPTOrOHAIBHBIX CHTHATIOB 2
OcCHOBBI IM(PPOBOH PUIBTPALIH CUTHATIOB 6
Ludpossie KUX-hbunpTpsr 2
[udposbie BUX-dhunbrper 2
[MocnenoBaresbHOE ¥ apaJuIeNbHOE BKIIOYCHHE (UIIBTPOB 2
KBanToBaHne B IM(POBEIX CHCTEMax 2
| Amanus muHAMEKE IMGPOBBIX YCTPONCTB C yIETOM KBAHTOBAHHS 2
HTtoro yacos 18
5.4 CamocrositenbHas padora cryaenra (CPC)
Henens Cosepaniie CPC Buasr O0BeM
ceMecTpa KOHTpOJIS JacoB
8 cemecTp 54
1 PaboTa ¢ KOHCIIEKTOM JIEKIIMH, C y9eOHHKOM 0,5
2 PaboTa ¢ KOHCTIIEKTOM JICKIIHNA, ¢ Y4eOHHKOM 1,0
[ToaroroBKa K NPakTHYECKOMY 3aHITHIO 1,5
PaboTa c KOHCTIEKTOM JICKIHH, C Y4eOHUKOM 1,0
3 IToaroroBka K NpakTHYECKOMY 3aHATHUIO 1,0
IToaroToBka K J1a00paTOPHOMY 3aHSITHIO IIpOBEpKa OTYETa 2,0
4 Pabora ¢ KOHCIEKTOM JICKIIUH, C YIeOHUKOM 1,0
[ToaroroBKa K NPakTHYECKOMY 3aHSITHIO 1,5
PaboTa c KOHCTIEKTOM JICKIHH, C YIeOHUKOM 1,0
5 [loaroTroBka K MpakTHUECKOMY 3aHITHIO 1,0
[MToaroToBka K 1a00paTOPHOMY 3aHSITHIO IIPOBEpKa OTYeTa 2,0
6 PaboTa ¢ KOHCTIEKTOM JICKIHH, C YICOHUKOM 1,0
[loaroTroBka K MPaKTUYECKOMY 3aHATHIO 1,5
PaboTa c KOHCTIEKTOM JISKIHH, ¢ YIeOHUKOM 1,0
7 [ToaroroBka K NPakTHYECKOMY 3aHITHIO 1,0
[ToaroToBka K 1a00paTOPHOMY 3aHATHIO IIpOBepKa OTYeTa 2,0
3 PaboTa ¢ KOHCTIEKTOM JICKIHH, C YICOHUKOM 1,5
[ToaroToBKa K MPakTUUECKOMY 3aHITHIO 1,0
PaboTa ¢ KOHCTIEKTOM JIEKIIHIA, ¢ y4eOHHKOM 1,0
9 [loaroroBka K MpakTHUECKOMY 3aHITHIO 1,0
[ToaroroBka k 1a00paTOpHOMY 3aHATHUIO MIPOBEpKa OTYETa 2,0
10 PaboTa ¢ KOHCIIEKTOM JICKIHH, C YICOHUKOM 1,0
[ToaroroBka K NpakTUUECKOMY 3aHITHIO 1,0
PaboTa ¢ KOHCIIEKTOM JIEKIINH, ¢ yaeOHNKOM 1,0
11 [ToaroroBka K MpakTUUECKOMY 3aHITHIO 1,5
IMToaroToBka K 1a00paTOPHOMY 3aHSITHIO IIPOBEPKa OTYeTa 2,0
12 PaboTa c KOHCTIEKTOM JISKIHH, C YIeOHUKOM 1,0
[ToaroToBka K MpakTHUECKOMY 3aHITHIO 1,0
PaboTa ¢ KOHCTIEKTOM JICKIHH, C YICOHUKOM 1,0
13 [ToaroTroBka K MpakTUUECKOMY 3aHITHIO 1,0
IMoaroToBka K J1a00paTOPHOMY 3aHSITHIO IIPOBEpKa OTYeTa 2,0
14 PaboTa c KOHCTIEKTOM JISKIHH, C YIeOHUKOM 1,5
[ToaroroBka K MpakTUUECKOMY 3aHITHIO 1,0
15 PaboTa ¢ KOHCIIEKTOM JISKLIHIA, C YUeOHUKOM 1,0
[ToaroroBka K MPakTUYECKOMY 3aHITHIO 1,0
[MoaroToBka K J1abOpaTOPHOMY 3aHSITHIO MIPOBEpKa OTyeTa 2,0
16 PaboTa ¢ KOHCTIIEKTOM JICKINA, C y4eOHHKOM 1,0
[loaroTroBka K MPaKTUYECKOMY 3aHATHIO 1,5
PaboTa c KOHCTIEKTOM JISKIHH, ¢ YIeOHUKOM 1,0
17 [loaroTroBka K MpakTHUECKOMY 3aHITHIO 1,5
[ToaroToBka K 1a00paTOPHOMY 3aHSITHIO IIPOBEPKA OTYETa 2,0
18 PaboTa ¢ KOHCTIEKTOM JICKIHH, C YICOHUKOM 1,0
[ToaroTroBka K MPaKTUYECKOMY 3aHATHIO 1,5




6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

He npexycMoTpeHo yueOHBIM IIJIaHOM

7. OUEHOYHBIE MATEPHA.IbI /U151 IPOBEIEHUS]
MPOMEKYTOYHOM ATTECTALIMU OBYYAIOLIUXCS MO
JUCLUIIJIMHE (MOYJIIO)

7.1. Onucanue mnokasarteJeil u KpUTEPpHEB OLICHUBaHUSA KOMIIETeH UM
Ha pa3s/IMYHbIX OTanax ux (l)OpMPIpOBaHI/IH, OIIHCaHHE IIKAJ OCHUBAaHUA

7.1.1 JTan TeKyuero KOHTPoJst

PCBYJIBT&TBI TCKYLICTO KOHTPOJIA 3HAHUW M MEXCECCHUOHHOM aTTeCTaluu
OLICHUBAIOTCA I10 CJ'ICIIYIOH_ICﬁ CHUCTEMC:

«ATTECTOBAHY,
«HC aTTCCTOBAH.
Kommnerenuusi  Pesyabrare o0yqennsi,, Kpurtepuu ATTecTOBaH He aTrecroBan
cipopmuposanmocs otiesuBarIA
KOMIICTCH MU
IK-1 3HAaTh OCHOBHBIC Y3IIbl AxruBHas paboTa Ha Brinonnenue pador | HeBbinonHenue
BBIYHMCITATEIBHBIX NPaKTHYECKUX 3aHATHUSIX, B CPOK, paboT B CpoK,
yCTpoiicTB 1M poBoit OTBEYACT Ha TEOPETHUECKUE | IPEYCMOTPEHHBIN | MPEAyCMOTPEHHBIH
00pabOTKH CUTHAIIOB, BOTIPOCHI TIPH 3aIlIUTE B paboumnx B pabounx
OCHOBBI KypCOBOTO IIPOEKTa TporpamMmmax IporpamMmax
BBICOKOYPOBHEBOTO SI3BIKA
OTIMCAHMSI alNapaTHBIX
cpencts (VHDL);
YMETh CTPOUTh Pewrenue crangapTHbIX Brinonnenue Hesbinonnenue
UMHTALUOHHBIE MOJCIH MpaKTHIECKUX 3a/1a4 padoT B CpoK, paboT B CpOK,
CII0’KHO- TPEyCMOTPEHHBIN | MPEyCMOTPEHHBIHN
(hyHKIIMOHATBHBIX B paboumx B paboumnx
UQPOBBIX  YCTPOWCTB porpaMmax nporpaMmax
00pabOTKH CHTHAJIOB B
cucTteMme
Matlab/Simulink c
UCIIOJIb30BAaHUEM  SI3bIKA
M-daiina, fi-o0bexToB U
rpaguIecKkoro
Mpe/ICTaBICHUS
OUPPOBBIX  aBTOMATOB
(StateFlow);
CTPOUTH
(hyHKIMOHATIHHEIE
MOJICTTH UG POBBIX
YCTPOHUCTB  00pabOTKH
CUTHAJIOB c
NPUMEHEHHUEM A3bIKa
VHDL u meradyHkiuii B
CAIIP [IJIMC Altera
Quartus II u Xilinx ISE
BJIAaJCTh HaBBIKaMU Pemenne nmpuknaaHeix Berinonnenue Hessinonnenue
paboter ¢ CAIIP ITJINC 3a/1a4 B KOHKPETHOU paboT B CpOK, paboT B CpOK,
Altera Quartus I wm TIpEeAMETHON 00IacTH MIPEIYCMOTPEHHBIN | IPEAyCMOTPEHHBII




Xilinx ISE (Vivado)

B paboumnx
nporpamMmax

B pabouux
IporpamMmmax




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHUM

Pe3ynbTaThl IpOMEKYyTOYHOTO KOHTPOJISA 3HAHUM OLIEHUBAIOTCS B § CEMECTPE
JUTS1 OYHOUM (pOPMBI OOYUEHHUSI IO CUCTEME:

«3a4YTCHO»,
«HE€ 3a4TCHO».

Komnerenuus Pe3yabrarsl Kpurepun 3auteHo He 3ayreHo
oﬁyqemm, OICHUBAHUSA
XapaKTepusywume
copMupOBaHHOCTH
KOMIIETeH LU
[IK-1 3HATh OCHOBHBIE Bomnpocs! (tect) | YpoBeHb 3HaHUII B YpoBeHb 3HaHUM
Y3IIBI K 3a4eTy 00BéMe, HIDKE MAHUMAIIBHBIX
BBIYUCITUTENBHBIX COOTBETCTBYIOILIEM TpeboBanuit. menu
YCTPOUCTB nporpaMme MECTO TpyObIe
nudpoBon MOJATOTOBKH. OIIMOKH
00paboTku Jomny1ieHbl HEKOTOpbIe
CUTHAJIOB, MOTPEIIHOCTH.
OCHOBBI
BBICOKOYPOBHEBOIO
SI3BIKA OTTUCAHMS
anmapaTHBIX CPEICTB
(VHDL);
YMETh CTPOUTH CraHgapTHEIC IponemoncrpupoBansl | [Ipu BEIONHEHHH
MMHUTaIHOHHBIC 3a1aHuA BCE OCHOBHBIC YMCHUS. | CTAaHAAPTHBIX 3a/IaHUHA
MOJIEITH CIIO>KHO- BrmoHeHs! Bce HE
(YHKIMOHATBHBIX OCHOBHBIE 33JJaHHUS C MIPOIEMOHCTPHUPOBAHEI
IUPPOBBIX HEKOTOPBIMU OCHOBHBIE YMCHHUSI.
YCTPOMICTB TIOIPEIIHOCTSIMH. Nwmenu mecto rpyOsie
00pabOTKU CUTHAJIOB BerInonHeHbI Bce OIIHOKH.
B cucTeMme 3a/laH}s B TIOJTHOM
Matlab/Simulink ¢ 00bEMe, HO HEKOTOPbIE
HCTIONb30BaHHEM C HeJJ0YEeTaMHu.
s3pIka M-aiina, fi-
00BEKTOB u
rpaduieckoro
MIPeICTABICHHS
TUPPOBBIX
aBTOMATOB
(StateFlow);
CTPOUTH
(yHKIMOHATHHBIC
MoOJAenH  IU(POBBIX
YCTPOMCTB
00pabOTKU CUTHAJIOB
c NPUMEHEHUEM
s3pika VHDL  u
MerayHKInH B
CAIIP IJTUC Altera
Quartus 1T u Xilinx
ISE
BIaJECTh HAaBBIKAMH [Mpuknannsie [IponemoncTpuposans! | Ilpu BeImoaHEHUN
paborer ¢ CAIIP 3aJaHus 0a30BbIc HABBIKH TIPH CTaHAAPTHBIX 3aJaHUN
[JIncC Altera BBINIOJTHEHU U HE
Quartus II  wm CTaHAAPTHBIX 3aJaHUN C | IPOJAEMOHCTPUPOBAHBI
Xilinx ISE (Vivado) HEKOTOPBIMA 0a30BbIC HABBIKH.
HE0YeTaMI. Nwmenu mecto rpyOsie

OIITNOKH




7.2 IlpuMepHBIi  NepeYeHb  OLEHOYHBIX  CpPeaAcTB  (THUIOBbLIE
KOHTPOJIbHbIC 3a/IaHUSl WJIM HHbIe MATePHAJIbl, HE00X0AUMbIEe IJIA OLEHKH
3HAHUI, YMEHHUIi, HABBIKOB U (MJIH) ONBITA JeATETbHOCTH)

7.2.1 IlpuMepHbIii NepevyeHb 3aJaHMd JJA  NOATOTOBKHM K
TECTHPOBAHUIO

1. Kak onpenensiercsi JlerepMuHMPOBAHHBIH CUTHAJ?

a)  3HayeHWe ATOro CUrHaja B JIFOOOM MOMEHT BpPEMEHHU ONpeesseTcs
TOYHO.

6) B mo0oif MOMEHT BpEMEHHM OTOT CHUTHAI TMPEACTABISIET COOOM
CIIy4allHyI0 BEJIMYMHY, KOTOpasi MPUHUMAEeT KOHKPETHOE 3HAYEHHE C HEKOTOpOil
BEPOSITHOCTHIO.

B) B m10060i1 MOMEHT BpeMEHU STOT CUTHAJI MPEACTaBiIseT coOOW He
CIIyYalHYO

r)  BenuumHy, KoTOpas NPUHUMAET KOHKPETHOE 3HAUYEHHE C HEKOTOPOM
BEPOSITHOCTHIO.

)  3HayeHue dTOTO CUTHAJIA HEJb3Sl OMPENeNUTh TOYHO B OO0 MOMEHT
BpPEMEHU.

2. Kakumu napaMeTrpaMu onpe/jesisieTcsi TaApMOHUYeCKU CUTHAJ?

a) AMIUTATYJI0M A ¥ 4acTOTOH .

06) Ammutynoi A u HauanabHOU (azoit .

B)  AMIIUTYJ0# A, 4acTOTOU ® ¥ HAYaJIbHOU (azoi .

r) YacToToi o 1 HavaabHOH (ha30il .

3. Kakue yciaoBusi /{lupuxJie 10J2KeH yI0OBJETBOPATH psag @ypbe 4To Obl
pa3jio:KeHHe CylecTBOBAI0?

a) He nmomxHO OBITH pa3pbIBOB BTOPOrO poAa M YHUCIO 3KCTPEMYMOB
JTOJIKHO OBITh KOHEYHBIM.

6) He momxHO OBITH pa3pbIBOB BTOPOTO pOja, YUCIO Pa3pbIBOB MEPBOTO
poJia JOJDKHO OBITh KOHEYHBIM U YHCIIO SKCTPEMYMOB JOJIKHO OBITh KOHEUHBIM.

B) He nomxHO OBITH pa3pblBOB BTOPOTO pPOJia WU YHUCIO Pa3pbIBOB
NIEPBOrO poja IOMKHO OBITh KOHEUHBIM.

r)  Yucno pa3pblBOB MEPBOrO0 POJa JOKHO ObITh KOHEUHBIM U YHCIIO
AKCTPEMYMOB JIOJDKHO OBITh KOHEUHBIM.

4. Eciu B aHAI0TOBOM cHcTeMe NMPOM3BOJIbHAS 3a/IePAKKA M01aBAeMOTI0
HA BXOJ] CUTHAJIA IPUBOJIMT JIMIIb K TAKOMH JKe 3a/IepaKKe BbIXOJHOT0 CUTHAJIA,
He MeHssl ero opMbl, cucTeMa Ha3bIBaeTCs1?

a) CraimoHapHoi.

6)  He craunonapHoii.

B)  Ilapamerpuueckoil.

r) CucteMoll ¢ nepeMEeHHBIMU MTapaMeTPaMHU.

5. UMnyJibCHAsl XapaKTepPUCTUKA 3TO: ?

a)  OTKJIMK Ha BO3JEHCTBUE 5-QyHKLHUU.

6)  Ortximk Ha BO3JeHCTBHE B BUIE (PyHKIIMN XeBucana.

B)  OTKJIMK Ha BO3JICHCTBUE B BUJIEC MIPSMOYTOJIBHOT'O UMITYJIbCA.



r) [lepenatounas GyHkms.

6. IIpouecc npeodpa3oBaHus aHAJIOT0BOTO CUTHAJIA B
MOCJIeA0BATEJIbHOCTh 3HAYEHU I, HA3bIBaETCH ?

a) KBanToBaHue curaasna no ypoBHIO.

6) Ilomyuenue uudppoBOro curHamia.

B)  Jluckperuszaunueut curnania.

T) Monynsauuen cursana

7. Kakoe CBOMCTBO He OTHOCHTCS K JUCKPETHOMY INPeoOpa30BAHUIO
Dypbe?

a) JIMHENHOCTD.

6) Kpyrosas cBépTka.

B)  3amepiKka.

r) Cummerpusi.

8. Z-npeoOpa3oBanue umeer cBoiicTBa?

n)  HemuuenHOCTS.

e)  uKIM4HOCTB.

%)  JluneWHOCTH, 3a7iepKKa, CBEPTKA.

3) ConpsikEHHOCT.

9. Kakue 0b1BaloT GopMbI JUCKPETHBIX PUILTPOB?

a)  Kanonuueckas, TPaHCIIOHUPOBAHHAS, nocJieloBaTeIbHas,
AIUTUITUYECKAS.

0) Kanonuueckas, 6amaHcHas, mapajuielbHas, SIUITUITHYSCKA.

B)  TpancnoHupoBaHHas, OCeA0BaTENbHAS, TApAJIJICIbHAS, KACKaIHAS.

r) Kanonuueckas, TPaHCIIOHUPOBAaHHAS, nocJje0BaTeIbHasl,
napajuiesibHasl.

10. Ilpu o0pabdoTke CHUIHAJIOB TPUXOJAUTCH YBEJUYUBATH WIH
YMEHbIIATh YACTOTY JAMCKPETH3aUMU CUTHAJOB. UTO mpou3BoauT GyHKIHA
nepeaucKpeTu3anuu?

a)  IloBbImaeT YMUCTOTY JUCKPETU3AIMH B I[EJI0€ YHUCIIO Pas.

06) /3meHeHue 4acTOTHI AUCKPETU3AINH B POU3BOJIBHOE YUCIIO Pas.

B)  [loHmxeHue 4acTOTHI AUCKPETU3ALIMHU B LIETIO€ YUCIIO pa3.

r) [ToBbIllIeHHE YACTOTHI AUCKPETU3AIUU B IPOU3BOIBLHOE YHUCIIO Pa3.

11. IuckpeTrHoe npeodpa3zoBanue Pypbe UCHOIb3yeTCs 1A ?

a) Koppensauuonnoro ananusa.

0) AHanu3a npeaeabHbIX [IUKIIOB.

B)  CnekTpajabHOro aHalu3a.

T) KBanToBoro ananusa.

7.2.2 IlpuMepHBbIil mNepeYeHb 3aJaHMHA Ui PelIeHUS CTAHAAPTHBIX
3aja4

1. CnydaifHbple CTallMOHApHBIE MPOIIECCHI, 3TO CIy4YailHble MPOIECCHl Y
KOTOPBIX:



a) CTaTUCTHMYECKUE XapaKTEPUCTUKH, KOTOPBIX OJWHAKOBBI BO BCEX
BPEMEHHBIX CEUCHUSIX.

0) CraTUCTHYECKUE XAPAKTEPUCTUKH, KOTOPBIX Pa3JIMYHbl B 3aBUCHUMOCTH
OT BPEMEHHBIX CEYEHHM.

B) Y KOTOpBIX, CTAaTHUCTHYECKHE XapaKTEPUCTUKU CTPEMSITCS K
OECKOHEYHOCTH.

r) CTaTUCTUYECKHE XapaKTEPUCTUKH, KOTOPbIX HE MOTYT MPUHHUMATh
HYJIEBbIE 3HAUCHUSI.

2. JIuneliHasi cucTeMa yCTOMYMBA, €CIIN:

a) Ecau mpu HyneBOM curHajne BBIXOJHOM CHUTHal paBeH | mpu JroOBIX
HaYaJIbHBIX YCIOBUSIX.

6) Ecnu nipu HyJIeBOM CUTHaje BBIXOJHOW CHUTHAJI BO3PACTAET MPHU JHOOBIX
HaYaJIbHBIX YCIOBUSX.

B) Ecam mpu HylneBOM cHTHaje BBIXOJHON CUTHAJI 3aTyXaeT MPHU JOOBIX
HaYyaJbHbIX YCIIOBUSIX.

r) Ecium npu HyneBoM cuTrHajie BBIXOJHOM CHUTHajl CTPEMUTCS K
OECKOHEYHOCTH IPH JIFOOBIX HaYaIbHBIX YCIOBUSX.

3. Eaunnunas umnyibcHas (QYHKIUS SBISETCS JAUCKPETHBIM aHAJIOTOM
nenbTa-(QOyHKIUU U TIPEJCTaBIISIET COOOM:

a) beckoHEeUHO y3Kuii UMITYJIbC ¢ OECKOHEYHOM aMILTUTYA0M.

0) OMMHOYHBIN OTCUYET C CAUHUYHBIM 3HAUCHHUEM.

B) CymMmMy 0€CKOHEUHOM reOMEeTpUYECKO MPOTrpecCuu.

r) OTCU€THI CHHYCOUBI C TPOU3BOJIBHON YAaCTOTOM U HAYAJIbHOMN

4. Kak onuceIBaeTcs JIMHEHAS LIETIb B TPOCTPAHCTBE COCTOSIHUIN?

a) s'(t)=As(t).

0) s'(t)=Bs(t).

B) y(t)=Cs(t)+Dx(t).

r) s'(t)=As(t)+Bx(t).

4. Cunre3upyiite HepeKkypcuBHbIN nuckpetHbii KMX-punbstp Ha 32 oTBONIA
¢unbTpa ¢ nuHeitHoW OUX ¢ momomipio GyHKIMM remez B cucreme Matlab.
[Mopsnok KUX-bunsTpa 32, 3HAYEHUS YaCTOT, HOPMHUPOBAHHBIE K YacTOTE
HaiikBucta f=[0 0.2 0.25 1], BexTOp, coaepkamuii 3Ha4eHUs: aMrutys AUX
a=[1100]

b=remez(32,f,a)

5. YUeMy COOTBETCBYET UHTETPUPOBAHUE B YACTOTHOM 00JaCTH?

a) YMHOXEHHUIO Ha jW.

0) YMHOXXEHHIO Ha 27.

B) YMHOXeHHI0 Ha 1/(Jw).

r) YMHOXeHuto Ha 1/(2m)

6. JlBa cuHyconmmaibHbIX curHasa ¢ nepuomamu 10 mc m 30 mc
CKJIQJ[BIBAIOTCS, B PE3YJIbTATE MOJYy4YaeTCs OJMH CHUrHaji. [[ns ompezneneHus ero
YaCTOTHOTO COCTaBa HCIOJb3yETCSl aHaau3arop crekrpa. Kakue 4acToTsl BbI
0’XKUJIa€T€ YBUIECTh?

a) 10I'm u 30T,

0) 40I1,



B) 100I'm u 33.31'1,

r) 133.3Tm.

7. Tpu cunyconnanbHbix curdana ¢ yacroramu 100I'm, 200l u 35010 u
ammmutyaamMu 1B, 2B u 3B COOTBETCTBEHHO, CKJIQJBbIBAIOTCA, B pe3yjbTare
nosiyyaercss oauH curHain. Kakod gomkHa OBITh MHUHHUMANIbHAsg 4acToTa
JTUCKPETU3alluu i1 TOTO, 4YTOOBl 00ECHEUYUTh MPUEMIEMOE BOCCTaHOBJICHHUE
CyMMAapHOIo curuasna?

a) 7001w,

6) 1025 I',

B) 1050 I'n,

r) 400 I'm.

8. HucTto cuHycouaanbHblil curdai ¢ yactoror 100l nuckperusupyercs ¢
yactroroi 150I'n. Ha kakoil u3 ciieAyromnx 4acToT OXKUIAETCS JIAUCUHT?

a) 75 T'n,

6) 100 ',

B) 150 I',

r) 50 I'm.

9. Curnan uMeeT WHUPHUHY MOJOCHI, paBHYIO k[, ¢ HeHTpaIbHON YacTOTOM
takke paBHol Ikl'm. CuHycommanbHbli curhHain ¢ 4actoroir 1250 I'm
CKJIaJIBIBACTCS C UCXOJIHBIM cUTHAJIOM. [lIrprHa moI0Cckl HOBOTO CUTHAJa PaBHA:

a) 2250 I'u,

0) HeusmenHa, 1 kI,

B) 250 I'n,

r) 1250 T'm.

10. Ilepen nmocrymnenuem curnana Ha Bxoa ALII ero cnenyer npomnycTuth
yepes:

a) OrpaHWYMTENh CHEKTpa JUIT TOTO, YTOOBI camasi BBICOKAas dYacToTa
CUTHAaJIa HE MPEBbIIIAa MOJIOBUHBI YaCTOThI IUCKPETHU3ALINH,

0) criuaxuBalmMi GUIBTP AJIA TOro, YTOOBI rapaHTHUPOBATH OTCYTCTBUE
CKauK0OOpa3HbIX U3MEHEHUI B CUTHAJIE,

B) OrpaHWYMUTENb CHEKTpa JJig TOTO, 4YTOOBI camasi BBICOKAash 4YacToTa
CUTHAaJIa He MpEBbIIIaa yIBOCHHOW YacTOThI JUCKPETU3ALINH,

') KOMITPECCOP YacToT.

7.2.3 IlpumepHblii NepeyvyeHb 3aTAHUN JJIS1 PelIeHUSs TPUKJIATHBIX
3a1a4

1. Koppeasiuuonnas pyHkuus:

a)  IIpsmoyronbHa.

0) He cummerpuuna.

B) TpeyroiyibHas

r) CumMeTpuyHa.

2. CiyyaiiHble CTAllMOHAPHBbIE NMPOLECCHI, 3TO CJIAyYaAlHbIE MPOLECChI
Yy KOTOpPBIX:



a)  CTaTUCTHYECKHE XApAaKTEPHUCTHKH, KOTOPBIX OJIHMHAKOBBI BO BCEX
BPEMEHHBIX CEYCHUSIX.

0)  CTaTUCTHYECKHME  XapaKTEPUCTHUKH,  KOTOPBIX  pPA3JIM4YHBl B
3aBUCUMOCTH OT BPEMEHHBIX CEUEHUH.

B) Y KOTOpBIX, CTaTUCTUYECKHUE XAPAKTEPUCTUKU CTPEMSTCS K
OECKOHEYHOCTH.

r) Cratuctuyecke XapaKTE€pPUCTHUKH, KOTOPBIX HE MOTYT MPUHHUMATh
HYJIEBBIE 3HAUCHUSI.

3. JluHeiiHas cUCTEMAa YyCTOMYUBA, €CJIHU:

a) Ecnu npu HyJ1IeBOM CHUrHaje BBIXOJHOW CUTHAl paBeH | mpu Jro0bIX
HAYaJIbHBIX YCIOBHUSIX.

6) Eciou npu HyneBOM cUTrHaje BBIXOJIHOM CHUTHAlI BO3pacTaeT Mpu
JTHOOBIX HaYalbHBIX YCIOBUSX.

B)  Ecnu npu HyneBOM CUTHaJIe BBIXOJHON CHTHAJ 3aTyXaeT MpH JII0ObIX
HAYaJbHBIX YCIIOBHUSIX.

r) Eciu npu HyJleBOM CUTHAJIE BBIXOAHOM CHUTHAJI CTPEMHUTCS K
OECKOHEYHOCTHU MPH JHOOBIX HAYAIBHBIX YCIOBHSIX.

4. EauHuyHAas WMIOYJbCHasi (QYHKOMA SBJIACTCHA IHCKPETHBIM
aHAJIOrOM JeJbTa-GyHKIMH U NPeACTaABJISAET CO00M:

a)  beckoHe4HO y3Kuil UMIYJIbC C OECKOHEYHON aMILTUTY 0.

6)  OaUHOYHBIN OTCUET ¢ CIMHUYHBIM 3HAUCHUEM.

B)  CymMmy OECKOHEYHOI reOMeTpUUYECKON MPOTrPECCUH.

r) OTCYETHI CHHYCOUIBI C MPOU3BOJIBHON YaCTOTOM U HayanbHOU (a3oil.

5. Kak onuckiBaercst JiMHelHAs HeNb B IPOCTPAHCTBE COCTOAHMIA?

a) s'(t)=As(t).

06)  s'(t)=Bs(t).

B)  y(t)=Cs(t)+Dx(t).

r) s'(t)=As(t)+Bx(t).

6. YeMy COOTBETCBYET MHTErPHMPOBAHME B YACTOTHOM o0J1acTu?

a)  YMHOXEHUIO Ha JW.

06) YMHOXeHHIO Ha 2.

B)  YMHOXxeHHUro Ha 1/(jw).

T) Ymuoxenuto Ha 1/(2n)

7. OuUIbTPALHIO JYyYllle BCEr0 XapaKTepu30BaTh KAK MPOLECC:

a)  YMHOXEHHS YaCTOTHI,

0)  u3MeHeHus (a3pl curHazia 10 TpeOyeMoro 3Ha4eHus,

B) MacIiITa0UpPOBAHUS aMIUTUTYbl CUTHAJIA,

)  yJaJeHUs HEXKENaTeIbHbIX W BBIICICHUS TMOJE3HBIX YacCTOTHBIX

COCTAaBJISIIOLIUX.

8. /IBa 4YHMCTO CHHYCOMJAJIbHBIX CHITHAJIA HMMEKT OJUHAKOBYIO

aMILIMTYAY «A» B 9acToTy «H». PasHocTh (pa3 Mexxay HUMHU COCTABJISET

180°. Ecam 3TH CHTrHAJBI CJ0XKHTb, TO KAKHUM OyJeT CyMMAapHbIi

curuasua?

a) CUTHaja He OyJeT,

0)  CHHYCOMJAQJIbHBIN CUTHAI C aMIUTUTYI0 2A 1 yactoTol 2f,



B) CUHYCOUJIAJIbHBIM CUTHAJI C aMIUIUTYI0 A u caBurom ¢dassr 90°
OTHOCHUTEJILHO TIEPBOTO U BTOPOT'O CUTHAJIOB COOTBETCTBEHHO,

r) CUHYCOUJAbHBIN CUTHAJ C aMIUTUTYyA0i A/2 1 yacToToi f.

9. Ananorosbiii HY ¢puastp npeacrasiasier codoit RC-uenouxky, rae
R = 10kOm u C = 30 a® (10xOm= 10000 Om, 30u® = 30 * 10-9 D)

Yemy paBHa yacToTa cpesa puiabrpa?

a) 600 I'n,
0) 531 T,
B) 166 I',
r) 3300 I'm.

10. 3nagenme AUX ¢uibTpa B mosioce MpOMyCcKaHUsl paBHO «1», yacToTa
cpesza — 1 k', 3nauenne AUX nmagaet 10 0.001 Ha yactore 10 xI'u, koTopas
SIBJISICTCS HA4YaJbHOM TOYKOW TMOJOCHI 3ajepkuBaHus. KakoBa CKOpOCTH
cnana B nb/nexama?

a) HET JOCTAaTOYHOU MH(OPMAITUU JJIs1 BEIYUCIICHUSI CKOPOCTH CIIajia,

0) —57 nb/nexana,

B) —60 nb/nexana,

r) IJIOCKasi XapaKTepUCTHUKA.

7.2.4 IlpumepHbI NepevyeHb BONPOCOB ISl MOATOTOBKH K 3a4eTy

1. Urto m3yuaetrcs B OcHoBax [IOC? O600mennas cxema [{OC.

2. Kaxkossl mpenmymiectsa u Hepocrarku [{OC?

3. Uto Takoe mguckperuzanuss ©W KBaHTOBaHME? (OCHOBHBIE THIIBI
CUTHAJIOB, HOPMHPOBAHHOE BPEMSI U HOPMUPOBAHHAS 4acTOTA.

4. Uro Ttakoe Z-tipeobpazoBanue? Ilpumepsr Z-npeobOpa3oBaHuUs
npocTerux QyHKIUA.

5. OcHOBHBIE CBOWCTBA Z-TIpeoOpa30BaHHUs.

6. Kak npaktuyecku BbITONHsIETCS oOpaTHOe Z-nipeodpa3zoBaHue?

7. UYro Takoe NMHENHAs CUCTEMA C ITOCTOSIHHBIMU MTapaMeTpaMu ?

8. UTto Takoe uMIlyJIbCHas XapakTepuctuka? dopmMyia CBEPTKH.

9. UTo Takoe pa3HOCTHbBIEC YpaBHEHUsA? PeKypCHBHBIE U HEPEKYPCUBHBIC

CHCTCMHI.

10. Kpurepuii yCTOMYMBOCTM JIMHEMHOM JHUCKPETHOW CHUCTEMBI BO

BPEMEHHOM 001acTH.

11.  Yro Takoe nepenarounas Gpynkuus? Hymu u nomtoca.
12.  Kpurepuil yCTOWYMBOCTH JIMHEWHOW JUCKPETHOW CHUCTEMBI B Z-

o0J1acTH.

13.  Oxkcnpecc-ananuz AUX u ®UX 3BeHa 1 nopska.

14.  DOxcmpecc-ananu3 AUX n @YX 3BeHa 2 nopsiaxka.

15. MunumanbHo-(a3oBbie U (a30BbIC 3BEHbS.

16. Yro Takoe yacTOTHas XapaKTEPHUCTUKA TUCKPETHON CUCTEMBI?



17. KakoBbl 0OCOOCHHOCTHM YACTOTHBIX XapaKTEPUCTUK JUCKPETHBIX
cucrem?

18. O gem rosopurcs B Teopeme KorenpHukosa?

19. Yro Takoe nuckpeTHoe mpeodpazopanue Dypwe (AI1D)?

20. CsoiictBa HAI1®D.

21. Yro Takoe Kpyromas CBEPTKa, B YEM €€ OTJIIMYHUE OT JIMHEHHOM?
Brruucnenue ceeptku ¢ nomouisro A110.

22. Yro Takoe ceKIMOHUpOBaHHas  cBepTtka?  IlepekpeiTe C
CYMMHUPOBAHUE, MMEPEKPHITHE C HAKOILJICHUEM.

23.  Yro rtakoe BII®? Hackonbko 3¢gdexrrBHee BIID mno cpaBHeHMIO €
JID?

24. TlocnenoBatenbHOCTh oneparuii BII® (mpopexnBaHue o BpeMeHN).

25. TlocnenoBatenbHocTh onepanuid BII® (mpopekuBaHue 1Mo 4acToTe).

26. Kak BpIYHCINTH 0OpaTHOE MHCKpeTHOE mpeoOpazoBanue Dypne ¢
oMo bITD?

27. K kakuM  UW3MEHEHHMSIM  BPEMEHHOIO  CHUTHAJIa  MPUBOJUT
JTHUCKPETHU3aIUs CIIEKTpa?

28.  Kaxk uzmenutcs Ha Bbixoje npeodpazosatens JI1D, eciiu BpeMeHHYIO
MOCJIeI0BATEILHOCTh Ha BXOJIE JOMOJHUTD HYIsIMU?

29.  Yro Takoe craaxuBarommii punstp? Yto Takoe aHTH-SINC?

30. K kakum M3MEHEHUSAM CIIEKTpa MPUBOJAUT JUCKPETHU3ALIUS
HEIMPEPBIBHOTO CUTHAJIA?

31. Yro Takoe wacrora HalikBucra?

32. Kak Bener ce0s CeKTp TapMOHUYECKOTO CUTHAJIA TIPH OTPaHUYCHUN
€ro BO BpeMeHu?

33.  Yro Takoe aHTUANAN3UHTOBBINA (QUIBTP?

34. ®opmathl IPEACTABICHUS YUCET W CIIOCOOBI KOAUPOBAHUS B
U(POBBIX CUCTEMAX.

35. B yeM nmpuyuHa MOSBICHUS ITyMOB KBAaHTOBAaHUS ?

36. KakoBbI cTaTUCTUYECKUE CBOMCTBA (MAT.0KUIAHUE, TUCTIEPCUS)
IIyMOB KBaHTOBAHUSI?

37. Kak OlleHUTh CTATUCTUYECKHE CBOMCTBA IIyMOB KBAHTOBAaHHMS Ha
BbIxoze cuctemsl 1IOC.

38. unamumyeckuii quanaszon cucteMsl [IOC, macmrabupoBanue.

39. Uro takoe npeaenbHble HUKIBI B [IOC? Uto Takoe KUX u BUX
¢unbTpsl? [Ipocrelimme npuMepsl.

40. Kaxum o6pazom onpenensiercs peakuus JICIIIT na BxoaHOM curnan
MPOU3BOJIBLHOIO BUAA?

41. B xakom cnyuae KUX-bunbtp umeer nuneiinyro @UX?

42.  Jlns yero npumMmeHsitoTca okHa? SBnenue I'nboca.

43. Kaxkue BUIBI OKOH BEI 3HaeTe?

44. B wuyeM 3akiroyaercss MeETOJ B3BemuBaHUs npu cuHTeze KUX
$unbTpOB?

45. Tloctpoenne BUX-GUIbTPOB METOJIOM HEMOCPEACTBEHHOIO 3aJaHUS
HYJIEU U TOJIFOCOB.



46. Ocobennoctu AUX u ®UX ¢unbtpoB barrepBopra, UeObIeBa u
Kayspa (amnmuntudeckux). B ueM ux cuiibHbIe U cilabble CTOPOHBI?

47. B 4eM CcyThb MeTOJa MHBApUAHTHOrO MPeoOpa30BaHUsS HMITYJIbCHOM
XxapakTepucTuku 1 cuare3a bUX GunbTpoB Ha 60a3e aHAIOTOBBIX MPOTOTUIIOB?

48. B uem cyTh MeTO/a OUIIMHEWHOTO TIpeoOpazoBaHus i cuHTe3a bIX
(GuIbTPOB Ha 6a3e aHaJOrOBBIX MPOTOTUIIOB?

7.2.5 IlpumepHbIi epevyeHb BONPOCOB ISl MOATOTOBKHU K IK3aMeHY
He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.6 MerToguka  BBICTABJIEHHSI OLEHKH TNPHM  MNPOBeJAeHUH
MPOMEKYTOYHOM aATTECTAUU

3ayeT MpOBOAMTCA IO TECT-OMiEeTaM, KaXKAbIM U3 KOTOPBIX coaepxuT 10
BorpocoB M 10 mpukianeeix 3axad. KakIplil NMpaBWIBHBIM OTBET HA BOIPOC B
TecTe oneHuBaercs 1 Oamiom. MakcuManbHOE KOJMYECTBO HaOpaHHBIX 0ajyioB —
20.

1. He 3auet craBuTcs B Citydae, €CiM CTyeHT HaOpasl MeHee 10 6amios.
2. 3ader cTaBUTCS, €ciH cTyAeHT HaOpan ot 10 go 20 6amos.

7.2.7 ITacopT OLIEHOYHBIX MATEPHAJIOB

No KonTponmpyemsbie Kon xontposupyemoit | HanmeHnosanue

/| pa3aessl (TeMbI) | KOMITIETEHIIUU (KUJIU €€ | OLICHOYHOT'O
JIUCIUTUTUHBI 4acTH) CpeJ/ICTBa

1 OcnoBnblie noHsaTus LHOC, I1K-1 Tecr, 3a4eT,
JIUCKPETHBIE CXEMbI U YCTHBIN OIpOC
CUTHAJIBI

2 YacTOTHO-BpEMEHHBIE I1K-1 Tecr, 3a4er,
npeoOpa3oBaHUs YCTHBII 0npoc
JIUCKPETHBIX CUTHAJIOB

3 OCHOBBI udpoBoi ITK-1 Tecr, 3a4er,
(GbuUnbTpalvii CUTHAJIOB YCTHBIN 0MpoC

4 KBantoBanue B I1K-1 Tecr, 3a4eT,
1M (QPOBBIX CUCTEMAX YCTHBIN 0IpoC

7.3. MerToauyeckue MaTepuajbl, OIpeaessiiolue MpPouexyphbl
OLICHUBAHMS 3HAHUU, YMEHHH, HABBIKOB M (MJIM) ONBITA eATEJIbHOCTH

TecTupoBaHue OCYHIECTBISETCS, JUOO TPU TOMOIIM KOMIBIOTEPHOM
CUCTEMbl TECTHUPOBAHMS, JUOO C HCIOJIH30BAHUEM BBIJIAHHBIX TECT-3aJaHU Ha
OymaxkHoM Hocutene. Bpems tectupoBanusi 30 MuH. 3aTeM OCYIIECTBISICTCS
IpOBEpKa TECTa SK3aMEHATOPOM M BBICTABIISIETCS OLEHKA COTJIACHO METOJMKH
BBICTABJICHUS OIIEHKH MIPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTAINH.



Pemenune mnpukinagHbIX 3aad  OCYLIECTBISIETCS, JUOO TMpH MOMOIIU
KOMITBIOTEPHOM CHUCTEMbI TECTUPOBAHMS, JIMOO C HCIHOJIB30BAHUEM BbIJAHHBIX
3a/a4u Ha OymaxkHoM Hocurtene. Bpems pemenus 3amad 30 muH. 3atem
OCYLIECTBJISIETCS IPOBEPKA pEIIEHUs 3aJad 3K3aMEHAaTOPOM M BBICTABIISIETCS
OLIEHKA, COIJJaCHO METOJAMKH  BBICTABICHHUS OLEHKM MpH MPOBEICHUU
IIPOMEXYTOYHOU aTTECTALUU.



8 YYEBHO METOANMYECKOE U TH®OPMALIMOHHOE
OBECHHEYEHME AN CIUIIJINHBI

8.1 Ilepeuenb y4eOHOI JMTEpaTypbl, He0OXOAMMON /JJs1 OCBOCHHUA
AUCHUNJIMHBI:

1. A.B. Cepruenko Iludposas o6padoTka curHajios : yued. mocodue. -
2-e m3a. - CII6. : Iutep, 2006. - 751 c. - (Yuebuuk mns By3oB). - ISBN 5-469-
00816-9 : 321-00.

2. Aidpuuep Owmmanyun C. IudpoBas o00paboTka CHUrHaJIOB:
[Ipaktnueckuit moaxox Digital Signal Processing / mep. ¢ anrin. W. HO.
Hopomenko, A. B. Hazapenko . - 2-e u3a. - Mocksa : Bunbsmc, 2004 (CIIO. :
[TeuatHslii 1BOD).

3. A. Onmnenreiim [udpoBas obpaborka curHanoB / moxa pea. A.b.
Cepruenko. - 2-¢ usn., ucnp. - M. : Texnocdhepa, 2007. - 856 c.; . - (Mup
udposoi 06padboTkn). - ISBN 978-5-94836-135-2 : 650-00.

4, C. Cwmur IudpoBas oOpaboTka curHamoB : IIpakTuueckoe

PYKOBOJICTBO JIJIi MH)KCHEPOB W HAYYHBIX PaOOTHUKOB / TIEPEBOJ C aHTI. - M. :
Honeka -XXI, 2012. - 720 c. : un . - ISBN 978-5-94120-145-7 : 977-00.

5. AB. CrporonoB IudpoBas o0paboTka curHaioB B 0asuce
IPOrPAMMHUPYEMBIX JIOTUYECKUX HHTETPAIBHBIX CXEM [DJIEKTPOHHBIA pecypc] :
VYueb. mocobue. - DIeKTpoH. TeKkcToBble, rpad. man. ( 34,3 M6 ). - BopoHex :
OI'bOY BIIO "BopoHeXCKUH TOCYIApCTBEHHBI TEXHUYECKUW YHUBEPCUTET',
2015. - 1 ¢aitn. - 30-00.

6. A.B. CrporonoB IludpoBas o0paboTka curHaioB B 0Oa3uce
IPOrpaMMHUPYEMBIX JIOTUYECKUX UHTETpaIbHBIX cxeM [TekcT] : yueGHoe mocobue.
- 3-e u3n., crepeorun. - Cankr-IleTepOypr ; Mocksa ; Kpacnoaap : Jlaus, 2018. -
309 c. : un. : Tabn. - bubauorp.: c. 305-307 (25 naszs.). - ISBN 978-5-8114-1981-4
: 200-00.

7. JL.M. Tonbaen6epr Ludposas 06padoTka curHaioB : Yuebd. nmocooue
1u1st uH-ToB cBsi3u cnen. 2307, 2306, 2305. - 2-e uzn., nepepad. u goim. - Mocksa :
Panuo u cBs3b, 1990. - 256 ¢. : m . - ISBN 5-256-00678-9 : 0-50.

8. JLM. Tonpaen6epr Ludposas oOpadborka curHaioB : CripaBOYHUK. -
Mocksa : Pagno u cBsa3b, 1985. -312 ¢. : un . - 1-40.
9. I''M. CunenvuukoB [ludposas oOpaboTka CHTHAJIOB MyJIbTUMEINA

[OnexTpoHHBIN pecypc] : YueOnoe mocobue / I'. M. CumenbHukoB, A. A.
KanauyukoB. - ILludpoBas oOpaboTka curHanoB myiubrumenua ; 2023-03-16. -
HoBocubupck : Cubupckuii Tocy1apcTBEHHbIN YHUBEPCUTET TEICKOMMYHHKAITHIA
u undopmatuku, 2017. - 111 c. - apantupoBanusiii cpok pazmenienus: B 9bC o
16.03.2023 (aBTOMPOJIOHTAITHS ). - ISBN 2227-8397. URL.:
http://www.iprbookshop.ru/74664.html.

10. B.E. HMBanoBa IludpoBas o00paboTka CHTHajJIOB W CHUTHAJIbHBIC
nporieccopsl [DneKTpoHHbINH pecypc] : YuebHoe nmocobue / B. E. iBanosa, A. U.
TsaxeB; pen. A. W. TsaxeB. - Camapa : IloBOIKCKMI TrOCyIapCTBEHHBIN
YHUBEPCUTET TeJIECKOMMYHUKaIuii u uHpopmaruku, 2017. - 253 c. - ISBN 2227-
8397. URL: http://www.iprbookshop.ru/75425.html


http://www.iprbookshop.ru/74664.html
http://www.iprbookshop.ru/75425.html




8.2 Ilepeyenr MHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJb3yeMbIX IpPH
OCYIIIECTBJICHUH 00pPa30BaTeJILHOI0 Mpolecca Mo JAUCHMILIMHE (MOIYJIIO0),
BKJII0OYAsl NepeYeHb JMUEH3HOHHOI0 NPOrpaMMHOI0 o0ecIieYeHusi, pecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «AHTEpHET», COBPEMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, mpo6Hnas ctynenueckas
Bepcust MATLAB (https://matlab.ru/education/student-trial).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA
JJIA OCYIIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLECCA

Jlis  mpoBeneHHS JIEKIMOHHBIX 3aHATUH  HeoOXoauMma — ayIuTOpus,
OCHAIIIEHHAs TJIaKaTaMH ¥ IIOCOOUSIMU IO POPUITIO.

JIACTIIIeHbIA KJIACC, OCHAIIEHHBIM KOMIIBIOTEPHBIMHU IPOTrpaMMaMU IS
NpOBEACHUS Ta00OpaTOPHBIX 3aHATHI (ayn.315/4).

10. METOANYECKHUE YKA3ZAHUA JJI51 OBYUYAIOLINXCS 11O
OCBOEHUIO JUCIUAII/IMHBI (MOLY JIsA)

ITo nucuunnune «Ludposas oOpaboTka CUTHAIOB» YHUTAKOTCS JIEKIHH,
IPOBOJSATCA MPAKTHYECKUE 3aHATHUSA.

OcCHOBOIl W3y4yeHUs JAWCHUIUIMHBI SBJISIOTCA JIEKIWHW, HAa KOTOPBIX
u3JararTcs Haubosee CylIECTBEHHbIE U TPYIHbIE BONPOCHI, & TAK)KE BOIPOCHI, HE
Halle/IIue OTpaKeHUs B yueOHoU nutepatype. [IpakThueckue u j1abopaToOpHbIE
3aHATUSA (POPMHUPYIOT HaBBIKM PUMEHEHHSI OTYYEHHbIX 3HAaHUM.

Bonpuioe 3HayeHue 10 3aKPETUICHUIO U COBEPIICHCTBOBAHUIO 3HAHUI UMEET
camocrosTelnbHass  pabora  cryaeHTtoB. HHdopmanmio 0 < Bcex  BUJax
CaMOCTOSTENIbHOM pabOThl CTYAEHThl MONYy4yaroT Ha 3aHATUAX. OcBOeHHE
JUCUUIIIMHBI OLIEHUBAETCS HA 3a4ETe.



Bun yueOHbBIX
3aHSATHN

HC}ITCHBHOCTB CTYACHTA

Jlexuus

Hanncanue koHCHEKTa JIEKIUMH: KPAaTKO, CXEMaTU4YHO, I1OCIEN0BATEIBHO
(uKcUpOBaTh  OCHOBHBIE  IOJIOKEHUS, BBIBOJBI,  (POPMYIHUPOBKH,
0000I1IeHNs; TOMeYaTh Ba)KHBIE MBICIH, BBIICIATH KIIOUEBBIE CIIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATHUN C MOMOUIIBIO SHIMKIOINEINMN,
CJIOBAapel, CHPAaBOYHHMKOB C BBINMCHIBAHUEM TOJKOBAHUM B TETPalb.
OO6o3HaueHue BONMPOCOB, TEPMHMHOB, MaTepHaja, KOTOpbIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B PEKOMEHAyeMou Jmreparype. Ecau
CaMOCTOSITENIFHO HE yJaeTcs pa3oOparbcsi B MaTepuaje, HeoO0XO0IUMO
chopMyIHpOBaTh BONPOC M 3aJaTh MPENOJaBaTeNi0 Ha JIGKIUU WIN Ha
IIPAKTUYECKOM 3aHATHUU.

KoHncnektupoBanue pekoMeH1yeMbIX HCTOYHUKOB. PaboTa ¢ KoHCIEKTOM
JIEKUHM, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BONpPOCaM, IMPOCMOTP
peKoMeHyemMon ymreparypsl. [IpociymuBanue ayino- U BUACO3ANUCEN
10 3a/IaHHOW TeMeE, BBIIIOJIHEHHE PACUETHBIX 3a/IaHNM, PEeIICHNE 3aa4 110
AITOPUTMY.

Iloaroroska x
3a4eTy

[Ipu moAroToBKe K 3a4eTy HEOOXOAUMO OPHEHTUPOBATHCS HA KOHCIIEKTHI
JEKIHUM, PpEKOMEHIYyEeMYK JIUTepaTypy W peleHue 3aJad  Ha
IIPAKTHYECKUX 3aHATHUSX.




JIMCT perucrpanum M3MeHeHU I
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JlaTa
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3aBEYIOIIETO
Kadeapoi,
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peanm3zanuio OITOIT
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