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LEJU U 3AJTAYM JUCHUTIIAHDBI

1.1. Hean aucuMniinHbI

TEOpETUYECKasi U MpaKTUYecKas MOATOTOBKA MO OCHOBHBIM HampaBiICHUSIM
udposoit 06padoTku curnanoB (L{OC): nudpoBoit punbTpanuu, CIEKTPaATHHOMY
aHaJn3y, alallTABHON 00paboTKe 1 anmapaTHO-IIPOrPAMMHOMY 00€CTI€UEHHUIO.

1.2. 3axaumn ocBOCHUSI AUCHUIIIMHBI

@opMHpOBaHUE y CTYIAEHTOB 3HAHWU M NMPUHIUNOB U anroputmoB L[1OC,
OBJIaJICHNE METOJJaMH CUHTE3a U aBTOMATH3UPOBAHHOTO MIPOEKTUPOBAHUS dIIEMEH-
toB 1 cucteM [{OC, a Takxe yMeHUE PUMEHUTH TOTydaeMbIe 3HAHUS K PEIICHUIO
MPUKJIATHBIX 3a7a4.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII

Jucuummna «I{udposas 06paboTka CUTHAJIOBY OTHOCHUTCS K JHCIHMIUTHHAM
yacTH, (GopMupyemMol ydacTHHKaMH OO0pa30BaTENbHBIX OTHOIIEHHWH Onoka b.1
y4eOHOro T1aHa.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJILTATOB OBYUEHUSI 11O
TUCHMILITAHE

[Iponiecc wu3yuenuss aucummuinebl «lludpoBas oO6paboTka CUTHAIOBY
HarpaBJieH Ha (OopMUpOBaHUE cheaytomux kommneTeHumii: T1K-1

[IK-1 - cmocoOeH k 00paboTKe pe3yJbTaTOB U3MEPEHUM C UCIIOIb30BAHUEM
CPEICTB BBIUMCIUTEIHHON TEXHUKH, OCHOB MAaTeMaTHYECKOTO 00ECIIEYCHUS U TIPO-
IrpaMMHUPOBAHUS



Komnerenuust Pe3yabTarhl 00yyeHHsl, XapaKTepHU3yIolIHe
c(hopMHPOBAHHOCTH KOMIIETEHIIUH
IIK-1 3HAaTh OCHOBHBIE Y3JIbl BHIYUCIUTENBHBIX YCTPOUCTB LU(PO-

BOI 00pabOTKM CHTHAJIOB;
OCHOBBI BHICOKOYPOBHEBOTO SI3bIKa OTIMCAHUS allllapaTHBIX
cpeactB (VHDL);

yMETh  CTPOWTH HMMHTAllMOHHBIE  MOJETH  CJIOXKHO-
(YHKIIMOHATBHBIX [TU(POBBIX YCTPOHUCTB 0O0PAOOTKU CUTHA-
noB B cucrteMe Matlab/Simulink ¢ ucnons3oBanueM si3bika
M-daitna, fi-o0bekTOB M TpadUyYEcKOro MpeacTaBICHUS
ugpoBbix aBToMaToB (StateFlow);

CTpOUTh (PYHKITMOHAIBHBIE MOJEIN HHU(PPOBBIX YCTPOUCTB
00paboTKu curHanoB ¢ npuMmeHenueMm sizbika VHDL u me-
radyukiuii B CAIIP ITJIMC Altera Quartus I u Xilinx ISE

BiazeTh HaBbikamu paboTel ¢ CAIIP TTJIMC Altera Quartus
II wm Xilinx ISE (Vivado)




4. OFBLEM JUCLUATIJIMHBI (MOLYJIS)

O6mas TpyaoeMkocTts aucuuruinabl «{udposas oOpaboTka CUTrHAIOB» CO-
CTaBJISIET 3 3a4ETHBIX €MHHULIBI.

Pacrnipenenenue Tpy10€MKOCTH JUCLUIUIMHBI 10 BUAAM 3aHITUA

Ounas popMma o0yueHust

Buy yueGHol paboTh Bcero CemecTpsl

4acoB 8

AyauTopHble 3aHATHS (BCEro) 54 54

B ToMm uncie:

Jlexmu 18 18

[TpakTueckue 3austus (113) 18 18

JlabopaTtopusbie pabotsl (JIP) 18 18

CamocTosiTesibHasi paboTa 54 54

KypcoBoii npoekT - -

KoHTposbHas paboTta - -

Buja npoMexXyTOUHOM aTTeCTallly — 3a4ET + +

OO0m1as Tpy10€MKOCTh yac 108 108

3ad4. eI. 3 3




5. COAEPKAHME JJUCLUIIIUHBI (MOYJIST)

5.1. Conep:xkanue pa3iejioB TMCUMILIMHBI M PacnpeaejieHue TPyA0eMKO-
CTH 110 BUJAaM 3aHATHI

Ne HaumenoBanue TeMbl Conepxanue paszzena Jlexn Ilpak | JIa6. | CPC Bcee
/1 3aH. 3aH. ro,
qac
1 OCHOBHBIC IOHATHS Crpykrypa kypca. Jlurepatypa. OCHOBBI s3bIKa
HOC, ouckperHble MATLAB. IIpenmer usydenus LIOC. Cucrema
CXEMBI M CUTHAJIbI [OC Ha npumepe G110K-cxeMbl HH(GPOBOH CHCTEMBI

cBs3u. Mctopus paszsutusa LIOC. OcHOBHBIE 3Tambl
passutus LIOC. CospemenHoe coctosuue LIOC,
OCHOBHEIE Pa3/elbl, IPIIOKEHHs, 00JIacTH IpUMe-
HeHus. [IpeumymectBa u Henoctatku LIOC. duc-
KpETHbIE CHT'HAJBI, OCHOBHBIE CIIOCOOBI OIHCAHMSI.
®duznyeckas peaan3yeMoCcTb U YCTOHUUBOCTH JIHC-
KPETHBIX CUCTEM 00pabOoTKH.

JIuHelHble CHUCTEMBI C MOCTOSIHHBIMM IapameTpa-
MU, OCHOBHBIE OIIPEZEICHUA U CBOMCTBa. Peaknus
JIMHEMHON CUCTEMBI Ha €IMHUYHBIM HMITYJIbC.
dopMyJia JUCKPETHON CBEPTKU. YacTOTHBIE Xapak-
TEPUCTHKH TUCKPETHBIX cucteM. OCHOBHBIE CBOIi-
CTBa YaCTOTHBIX XapaKTEPHUCTUK, IEPHUOAUTHOCTE.
Ipeo6pazosanne Dypbe IS TUCKPETH3UPOBAHHBIX
curHanoB. OOparHoe mpeoOpazoBanue. I[lepexon
OT CBEPTKM JHUCKPETHBIX CHUTHAJIOB K IPOH3BEnE-
HUIO CIIEKTPOB M Ha000poT. CHEeKTp IUCKPETHU3U-
POBAaHHOTO CHHYcCa uepe3 aenbra-QyHkiuio. Ilepe-
X0 OT JAWCKPETHOTO CHTHala K HEMpephIBHOMY
MeToJIoM uneanbHoro ¢miabrpa. Teopema Kotens-
HHUKOBa. BoccTaHoBNIeHNE paguiocuTHaNa 10 OTCYe-
TaM BUJICOCHUTHAJIA.

Pa3HoCTHBIE ypaBHEHUS, CBS3b CO CTPYKTYpHBIMU
cxeMaMM IU(POBBIX YCTpOHCTB. Pemenue pas-
HOCTHBIX YPaBHEHMH Kak CHOCO0 HaXOXAEHUS
BBIXOJHOTO CHTHaNa LENU, METOJ MPSMOH MoacTa-
HOBKH. Z-TIpeoOpa3oBaHHE, OCHOBHBIC CBOMCTBa,
CBsI3b ¢ mpeobpaszosanueM Jlamnaca. Pemenne pas-
HOCTHBIX ypaBHEHHUI c TIOMOIIEI0 z-
npeoOpa3oBaHys, OCHOBHEIE CIIOCOOBI M COOTHO-
HICHHSI.

2 YacToTHO-BpEMEHHBIE JuckperHoe npeobpasoBanne Dypbe, BBIBOJ OC-
npeoOpa3oBaHusi AWC- | HOBHBIX cooTHomenui. O6parHoe JAT1d. CroiictBa
KpPETHBIX CUTHAJIOB Juckpernoro mpeoOpasoBanust Dypbe: JIUHEH-
HOCTb, CABUT, CAHMMETpPHUS. YBEIUUEHUE 3aTI0JTHEH-
HOCTH CIEKTpa 3a CYeT JONOJHEHHS BPEMEHHOH
[I0CJIE0BaTEeIbHOCTY HyIAMU. JIuHeliHasd U HUKIN-
yeckas cBepTka. CeKIMOHUPOBaHHAs CBEPTKa.
Beraucnenne ceeptku uepe3 JAIID. Meron OvicT-
poil cBepTKHU.

Brictpoe npeobpazoBanue dypre, cOOTHOIIECHHE C
JI1® no xonmyecTBy onepauuii. BeiBoa anroputma
BII® c¢ genumanmeld mo BpeMeHH, rpadudeckoe
npezcrasienue anropurMa. bII® ams nmocnenosa-
TENBHOCTEH, AIMHA KOTOPBIX He paBHA 2N. Brruuc-
nenne ooparnoro JII1® uepes BI1D.

SIBnenue pacrekaHus crekrpa. IIpumeHeHue okoH
s BeluMcneHus crekrpa ueped [AIID. Ilpsmo-
YIrOJIbHOE OKHO M ero cpoictBa. IIpsimMoyrosibHOe
OKHO COIIaCOBaHHOM [UIMHBL. TpeyroibHOE OKHO U
ero cpoiicTBa. BriBog dopmynbl ans okHa (oH
Xanna, coiictBa okHa. OkHa X3MmmuHTa U bBidk-
M3Ha, HX cxoAcTBO M pasmmuus. Oxno Kaiizepa.
OxHo Throku. IlpuMeHeHne OKOH Ui HOCTPOEHUS
aHAIM3aTOPOB CIEKTpa.

3 OCHOBBI uudposoit | Iubpossie KUX-puaprpbl. OCHOBHBIC MOHSATHS. 4 6 6 14 30




(GUIBTpALMU CUTHAIOB [lopsmox pacuera u mnpoektupoBaHus KUX-

¢uipTpoB. KUX-punstps! ¢ nunerHoit OUX. Ye-
teipe Tuna KUX-¢punbtpoB ¢ suHeiinoit OUX.
BoiBon ocHOBHBIX cooTHomeHuil. IlocTpoenue
muddepenmaTopoB u mpeobpasoBareneid ['wib-
6epra. Pacuer KUX-punbTpoB MeTonOM OKHA.
Meron okna uepe3 BII®. .Merox HauMeHbLINX
kBagparoB. Ilepexon or ®HY k mnomxocoBoMmy
GUIbTpy € JEHCTBUTENBHBIMH M KOMIUIEKCHBIMU
ko3bunmenramu, ®BY u pesxeKTopHOMY (QHIIb-
Tpy. IlocnenoBarensHOe U MapaiienbHOE BKIIOUeE-
nue KUX-¢punbtpos.

BUX-GuiabTpsl OCHOBHBIC IPUHIIUIIEL, PeaTH3aIusl.
OcHoBHas CTpYKTypHas cxeMa. Bun nepegarounoi
¢ynkumn. Bceenpomyckaronmit  punsTp.  DuimsTp
6e3 3amepkku. Mertoxnsr pacyera BUX-¢unsTpos.
Merton Hyneit u nomocoB. Pacuer BUX-¢punsrpos
METOJIOM HHBapHAaHTHOTO TMpPeoOpa3OBaHUSI HM-
MyJbCHOW  XapakTepuctuku. Pacuer  BUX-
(GUWIBTPOB METOAOM OWIMHEHHOro mpeodpa3oBa-
HUSL

4 KganroBanne B mud- | DddexTs] KBaHTOBaHHS CHTHAIOB B IH(POBBIX

POBBIX CUCTEMAX cucTeMax. PasjauuHbie CrocoObI KOOUPOBAaHUA YU~

cel: NpsMOH, OOpaTHBIN, IOIOIHUTENBHBIH KOII.
OKpyTJIeHHEe U yceueHue uucell. XapaKTepUCTUKH
ALII CratucTuueckre cBOMCTBa IIyMa KBAHTOBa-
Hua. PopMyna 3aBUCUMOCTH JUCHEPCUH HIyMa OT
KOJMYeCTBa pa3psaAoB. JIMHeNHas M HenUMHeWHas
MOJIETTM KBAaHTOBAaHMS UHCEJN, OILEHKH OIIMOOK
kBaHTOBaHMA. D(PDEeKThl KBaHTOBAaHMS KOIPPHIH-
€HTOB IIM(POBHIX QUILTPOB.

16

HTtoro

18

18 18 54

108

5.2 Ilepeuennb 1a00paTOPHBIX padoT

Hepens
cemecTpa

Tema n coaepKaHue na60paT0pH0ro 3aHATUA

O6bem
4acoB

B ToMm uucie, B
HMHTEPAKTUBHOI
¢dopme (MD)

Buasr
KOH-
TPOJIst

Ocnouble nousitus LHOC, AUCKpeTHBIE  CXEMBbI U CUTHAJIbI

| HccnenoBanne xapakrepuctuk npocreimmx KUX- dunbrpon

YacToTHO-BpEeMEHHBIE TPe0Opa30BaHus AUCKPETHBIX
CUTHAJIOB

HccnenoBanue v IpUMEHEHNE JUCKPETHOTO NPE0Opa30BaHus
Dypse

| o0 [N

WccnenoBanue cBOWCTB pa3IMYHBIX BUJOB OKOH

OcHoBBI 1IM(POBOI HUIBTPAIIMH CHTHAIOB

Cunres u uccnenosanue KMX-bunprpon

Cunres n uccieposanue BUX-¢pmistpo

INIFNG RN

HTtoro yacoB

—_
o]

5.3 IlepeyeHb NPAKTHYECKUX 3AHATHM

Henenst
cemecTpa

Tema u cofepxaHne NPAKTHIECKOTO 3aHATHSL

O0beM
4acoB

B tom uuce, B
HMHTEPAKTUBHOI
¢dopme (MD)

Buasr
KOH-
TPOJIst

Ocnouble nousitus LHOC, AUCKpETHBIE  CXEMBbI U CUTHAJIbI

CrieKTpaJIbHbIE XapaKTEPUCTHKH JUCKPETU3UPOBAHHBIX CUTHAJIOB

[\

OcoGeHHOoCTH U(PO-aHATIOTOBOTO U aHAIOTO-LIK(poBOro nmpeodpaso-
BaHUs

[\

Pa3HocTHBIE ypaBHEeHHs, Z- IpeoOpa3oBaHUe

I‘IB.CTOTHO-BpeMeHHI)Ie HpeO6pa30BaHH${ JUCKPETHBIX
CUT'HAJIOB

IIpeobpasosanne Pypbe A1 TUCKPSTU3UPOBAHHBIX CHTHAJIOB

[lepenaua nHGOpPMALKH € TOMOIIBIO OPTOTOHAIBHBIX CUTHAJIOB

OcHOBBI IM(POBOH GHUIBTPALNH CHTHAJIOB

(XN 1 \SR1 (S S S | 8]




ITudposbie KUX-bunptpsr 2
Iudposbie BUX-buisTpsr 2
I[TocneoBarenbHOE U NapajuleIbHOE BKIIOYEHNE (GHIBTPOB 2
KBanToBaHune B IM(POBEIX CHCTEMAx 2
| Ananus quHamMuky mEdPOBBIX YCTPONCTB ¢ yYETOM KBAHTOBAHHS 2
HTtoro uacos 18
5.4 CamocrositenbHas padora cryaenra (CPC)
Henens Bupst O6bem
CGMECTpa Conepixanne CPC KOHT;[OIISI 9acoB
8 cemecTp 54
1 PaboTa ¢ KOHCIIEKTOM JICKITHA, ¢ Y4COHHKOM 0,5
) PaboTa ¢ KOHCIIEKTOM JICKITHA, ¢ Y4SOHHKOM 1,0
IloaroToBka K MpakTUYECKOMY 3aHSATHIO 1,5
PaboTa ¢ KOHCIEKTOM JICKIINH, ¢ YIeOHHKOM 1,0
3 IloaroToBka K MPakTUYECKOMY 3aHSITHIO 1,0
IToaroroBka K 1a00paTOPHOMY 3aHSTHIO MPOBEPKa 0TYETA 2,0
4 PaboTa ¢ KOHCIEKTOM JICKLIHH, C Y4eOHUKOM 1,0
IloaroToBka K MpakTUYECKOMY 3aHSITHIO 1,5
PaboTa ¢ KOHCIEKTOM JICKIINH, ¢ YIeOHUKOM 1,0
5 [ToaroroBka K NpakTUYECKOMY 3aHATHIO 1,0
IToaroroBka K 1a00paTOPHOMY 3aHSTHIO MPOBEPKa 0TYETA 2,0
6 PaboTa ¢ KOHCIEKTOM JICKLIHH, C Y4eOHUKOM 1,0
IloaroToBka K MpakTUYECKOMY 3aHSATHIO 1,5
PaboTa ¢ KOHCIEKTOM JICKIINH, ¢ YIeOHHKOM 1,0
7 [ToaroroBka K NpakTUYECKOMY 3aHATHIO 1,0
IToaroroBka K 1a00paTOPHOMY 3aHSTHIO MPOBEPKa 0TYETA 2,0
p PaboTa ¢ KOHCIEKTOM JICKLIHMH, C Y4eOHHKOM 1,5
IloaroToBka K MpakTUYECKOMY 3aHSITHIO 1,0
PaboTa ¢ KOHCIEKTOM JIKINH, C YIeOHHKOM 1,0
9 [ToaroroBka K NpakTUYECKOMY 3aHATHIO 1,0
IToaroroBka K 1a00paTOPHOMY 3aHSTHIO MPOBEPKa OTYETA 2,0
10 PaboTa ¢ KOHCIEKTOM JICKLIHH, C Y4eOHUKOM 1,0
TloaroToBka K MPakTUUECKOMY 3aHSITHIO 1,0
Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ y9eOHHKOM 1,0
11 TloaroroBka Kk MpakTUYECKOMY 3aHATHIO 1,5
IoaroroBka k J1abopaTOpHOMY 3aHSATHIO IIpOBEpKa oTyeTa 2,0
12 PaboTa ¢ KOHCIIEKTOM JICKITHA, ¢ Y4SOHHKOM 1,0
[ToaroroBka K NpakTUYECKOMY 3aHATHIO 1,0
PaboTa ¢ KOHCIEKTOM JICKLIHH, C Y4eOHHKOM 1,0
13 IloaroToBka K MpakTUYECKOMY 3aHSITHIO 1,0
IoaroroBka Kk J1abOpaTOpHOMY 3aHSTHIO IIpOBEpKa oTyeTa 2,0
14 PaboTa ¢ KOHCIIEKTOM JICKITHA, ¢ Y4SOHHKOM 1,5
[ToaroroBka K NpakTUYECKOMY 3aHATHIO 1,0
15 PaboTa ¢ KOHCIIEKTOM JICKIHA, ¢ y4eOHIUKOM 1,0
TloaroroBka Kk MpakTUYECKOMY 3aHATHIO 1,0
IoaroroBka Kk J1abopaTOpHOMY 3aHSATHIO IIpOBEpKa oTyeTa 2,0
16 PaboTa ¢ KOHCIIEKTOM JICKIIHA, C Y4eOHIUKOM 1,0
TloaroToBka K MpakTUUECKOMY 3aHSITHIO 1,5
PaboTa ¢ KOHCIIEKTOM JICKITHH, ¢ Y4COHHMKOM 1,0
17 [ToaroroBka K NpakTUYECKOMY 3aHATHIO 1,5
IoaroroBka k J1abopaTOpHOMY 3aHSATHIO IIpOBEpKa oTyeTa 2,0
18 PaboTa ¢ KOHCIIEKTOM JICKIIHA, C Y4eOHHUKOM 1,0
IloaroToBka K MPakTUYECKOMY 3aHSITHIO 1,5




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

He mpexycMoTpeHO y4eOHBIM TUIAaHOM

7. OHEHOYHBIE MATEPHUAJIbI VIS IIPOBEJEHUS ITIPOMEIXY -
TOYHOU ATTECTAIIUU OBYYAIOLIUXCH 11O JUCHUITJIMHE

(MOJLYJIIO)

7.1. Onucanue nmokasarejed U KpPUTEPHEB OLECHUBAHUA KOMIETEHIUI
HA Pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONMCAHUE HIKAJ OLlEHUBAHUS

7.1.1 JTan TeKyuero KOHTpPoJst

Pe3ynpraTel TEKyIIEro KOHTPOJI 3HAHUKA U MEXKCECCUOHHOW aTTECTalluu
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAHY.

IKommerennusy Pesyibrarer 00y4enus,, xa- Kpurepuu ATTecTOBaH He atTecToBan
chopwmponanocs Ko OueHHBaHH
TEHIHH
IK-1 3HaTb OCHOBHBIE y3JIbl BBI- | AKTHBHast paboTa Ha npak- | Beimonnenue pabor | HesbinmosnneHue
YHCIUTEIBHBIX YCTPOMCTB | THYECKHX 3aHATHUSX, OTBEYA- | B CPOK, MPEIYCMOT- paboT B cpoK,
udposoii 06paboTku €T Ha TEOPETUYECKUE BO- | PEHHBIH B pab0OUYMX | MpeayCMOTPEHHBIH
CUTHAJIOB; MPOCHI TIPH 3aIUTE KypCo- porpamMmax B paboyYMX Mpo-
OCHOBBI BEICOKOYPOBHEBO- BOTO ITPOEKTA rpamMmax
O SI3bIKa OTIMCAHMS allma-
patsbiX cpeacts (VHDL);
YMETb CTPOUTH HMUTa- Pemenne cranmapTHBIX Brmonaenue pa- Heswimonunenne
IIHOHHBIE MOJCIH CIIOX- MIPAKTUIECKUX 3a/1a9 00T B CPOK, paboT B CPOK,
HO-()yHKIIMOHAJIBHBIX MPEIYCMOTPEHHBIN | TIPeAyCMOTpPEHHBIIH
MUPPOBBIX  YCTPOUCTB B pabounx mpo- B pabounx mpo-
00paboTKM CHIHAJIOB B rpammax rpammax
cucreme
Matlab/Simulink ¢ wuc-
MOJIb30BAHUEM SI3bIKa M-
¢atina, fi-oObekTOB U
rpa)uIecKoro IMpeacTaB-
neHnss TU(POBBIX aBTO-
maroB (StateFlow);
CTPOUTH  (PYHKITHOHATb-
HBIE MOZIETH HU(PPOBBIX
YCTpOWCTB  00paboTkm
CUTHAJIOB C MPUMEHCHH-
eM s3pika VHDL u wme-
rapynkumit B CAIIP
TIJIUC Altera Quartus II
u Xilinx ISE
BJIaJICTh HABBIKAMU pa0o- | PemieHue npukiagHpIX 3a- Bemmonaenue pa- Heswimonuexnue
61 ¢ CAIIP TIIUC | gay B KOHKPETHOH MpeaMeT- 00T B CPOK, paboT B CPOK,
Altera Quartus I wmm HOW 00J1aCTH MPEeTyCMOTPEHHBIN | TIPeIyCMOTPEHHBII
Xilinx ISE (Vivado) B pabounx mpo- B pabounx mpo-
rpamMmax rpamMmax




7.1.2 JTan npoMe;KyTOYHOT0 KOHTPOJISI 3HAHUH

Pe3ynpraThl pOMEXKyTOYHOTO KOHTPOJISl 3HAHUM OLIEHUBAIOTCS B 8 cCEMeCTpe

JUTSL O4HOM (POPMBI 0OYUEHHUS 110 CHCTEME:
«3aUTEHOY;
«HE 3aUTEHOY.

Komnerenuus PesyabTaThl 00yue- Kpurepuu 3aureno He 3auTeno
HHS, XapaKTepPHU3ylo- OLICHMBAHHUSA
mue
c¢()opMHPOBAHHOCTH
KOMIICTCHIIUU
TTK-1 3HAaTh OCHOBHBIE Bompockr (Tect) | YpoBeHb 3HaHUH B 00b- | YpOBEHb 3HAHUI HH-
Y3761 BEIYHCITATEb- K 3a9eTy éMe, COOTBETCTBYIOIIEM | e MUHIMAIbHBIX
HBIX YCTPOMCTB MporpaMMe MO Ir0TOB- TpeboBanuit. Umenn
g poBoii 06pabdoT- Kd. J{ommymeHs! HEKOTO- | MecTO TpyObIe Ommuo-
KW CUTHAJIOB; phI€ TIOTPEIIHOCTH. KH
OCHOBBI BBICOKO-
YPOBHEBOTO SI3bIKA
OTIHCAHMS amapar-
HBIX CPEJICTB
(VHDL);
YMETh CTPOUTh UMHU- CrannapTHbie IponemoncrpupoBansl | [Ipu BeIMONHEHUH
TaIMOHHBIE MOICITH 3aaHuS BCE OCHOBHBIC YMEHHS. | CTaHOAPTHBIX 3aJaHUN
CJI0’KHO- BrmoaeHs! Bee oc- HE TIPOJEMOHCTPHPO-
(yHKIMOHATBHBIX HOBHBIE 3aJJaHHSA C HE- BaHBI OCHOBHEIE yMe-
UPPOBBIX KOTOPBIMH TTOTPEIITHO- Hus. Umenn mecto
YCTpOWCTB 00paboT- CTsIMH. BBITToTHEHEI Bce | TpyObIe OMMOKH.
KH CUTHAJIOB B CH- 3aJlaHus B TIOJTHOM 00b-
cTeme éme, HO HEKOTOPBIE C
Matlab/Simulink ¢ HeJ0YEeTaMH.
HUCIIOJIb30BAHHUEM
s3pika M-daiina, fi-
00bekToB U Tpadu-
YEeCKOTO  TIpe/CTaB-
JMeHus — OU(QPOBBIX
aBTOMATOB
(StateFlow);
CcTpouTh  (HyHKIIHO-
HaJIbHBIE MOJIeNnn
IUPPOBBIX
YCTPOUCTB 00paboT-
KU CUTHAJIOB C IIpH-
MCHCHHEM SI3BIKA
VHDL u meragyHk-
muii 8 CAIIP I1JINC
Altera Quartus II u
Xilinx ISE
BJIANICTh HAaBBIKAMH [IpuknanHsre IIponemoncrpupoBansl | [Ipu BeIoNHEHHH
paboter ¢ CAIIP 3a1aHus 0a30BbIC HABBIKU TIPH CTaHAAPTHBIX 3aJaHHH
JmcC Altera BBITIOJTHEHUH CTAHAAPT- | HE MPOJEMOHCTPUPO-
Quartus II  wm HBIX 33J]JaHUH ¢ HEKOTO- | BaHBI 0a30BbIC HABHI-
Xilinx ISE (Vivado) pBIMU HEJOUETaMU. ku. Vimenu mecTo
rpyObie OMMOKH




7.2 IlpuMepHbIi NepevYeHb OLEHOYHBIX CPeICTB (TUIOBbIE KOHTPOJIb-
Hble 3a/JaHUfl WM HHble MaTepuajbl, HEOOX0AMMbIE [JISi OLEHKH 3HAHMIA,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH)

7.2.1 IlpuMepHBIil NepevYeHb 3aJaHMH JJIA MOATOTOBKH K TeCTHPOBa-
HUIO

1. Kak onpexnessiercst /leTepMMHMPOBAHHBIN CUTHAT?

a)  3HayeHue ATOro CUrHaja B JIt0OOW MOMEHT BPEMEHH OIpeAesIeTCs
TOYHO.

6) B m060i1 MOMEHT BpEeMEHM 3TOT CUTHAJ MPEJCTABISAET COO0OM Ciy-
YailHy10 BEJIMYMHY, KOTOpas MPUHUMAET KOHKPETHOE 3HAYEHUE C HEKOTOpOHl Be-
POSITHOCTBIO.

B) B m000i1 MOMEHT BpeMEHH 3TOT CUTHAJ MPEACTABISIET COOOM He Clly-
YaHYIO

r) Benuunny, KOoTOpasi NpUHUMAET KOHKPETHOE 3HAYEHHE C HEKOTOPOU
BEPOATHOCTHIO.

1)  3HaueHWe STOTO CUTHAJIA HENb3s OMPEAEIUTh TOYHO B OO0 MOMEHT
BPEMEHU.

2. Kakumu napamMeTpamu onpejesisieTcss rapMOHHYEeCKUil CUrian?

a)  AMIUIMTYJ0# A U 4acTOTOH .

0) Awmmmrynoit A u HayanbHOU (a3oit .

B) AMIUIUTYI0M A, 4aCTOTOM 0 U HaYaJabHOU (ha3oil .

r)  Yacrtorol ® u HaYaIbHOU (hazoii ¢.

3. Kakue yciaoBusi upuxJie 10/15keH yA0BJIETBOPATH psig Dypbe 4TO ObI
pa3Jio:KeHHe CylecTBOBAI0?

a) He nomxHO OBITH pa3pbIBOB BTOPOrO POJia U YHCIO 3KCTPEMYMOB
JOJDKHO OBITh KOHEYHBIM.

6) He nomkHO OBITH Pa3pbIBOB BTOPOTO POJAA, YHCIO Pa3pbIBOB MEPBOTO
poJia JOJKHO OBITHh KOHEYHBIM U YHCJIO DKCTPEMYMOB JIOJKHO OBITH KOHEYHBIM.

B)  He nomxHO OBITH pa3pbIBOB BTOPOTO POJIa M YHUCIIO Pa3phIBOB IEPBO-
T'0 POJia JOJKHO OBITh KOHEYHBIM.

r)  Ywucno pa3pblBOB MEPBOTO POJia JIODKHO OBITh KOHEYHBIM WU YHCIIO
HKCTPEMYMOB JIOJKHO OBITh KOHEUHBIM.

4. Ecaiu B aHAJIOTOBO#i cucTeMe NMPOU3BOJIbHAS 3a/1eP:KKA M01aBaeMOro
HA BXOJ] CUTHAJIA IPUBOJIMT JIMIIb K TAKOMH 7Ke 3a/1epKKe BbIXOJHOT0 CUTHAJIA,
He MeHsisl ero (popmbl, cucTeMa Ha3bIBaeTcs?

a) CrarmoHapHOM.

6) He cranumonapHoii.

B)  Ilapamerpuueckoil.

r) CucrteMoil ¢ nepeMEeHHbIMU MapaMeTPaMHU.

5. UMnyibCcHAsl XapaKTePUCTUKA 3TO: ?

a) OTKIIMK Ha BO3ACUCTBHUE §-(DYHKITUH.

0) OTKJIHMK Ha BO3/cicTBHE B BUJIe PYHKIIMKM XeBHCaMIA.

B)  OTKIMK Ha BO3MIEHCTBHE B BUE MPSIMOYTOIHLHOTO UMITYJIbCA.

r)  Ilepemarounas ¢pyHKIuS.



6. Ilpouecc nmpeodopa3oBaHusl AHAJIOTOBOI0 CHUTHAJA B MOCJEA0BATE/Ib-

HOCTh 3HAUYEHMIi, Ha3bIBaeTCs ?

a) KBanToBaHMe cUTHAJA MO YPOBHIO.

6) Ilomydenue nudpoBoro curHaa.

B)  Jluckperuszauueil cursana.

r) Monynsauuen curaana

7. Kakoe cBOIICTBO He OTHOCHUTCH K JMCKPETHOMY HNpeo0pa3oBaHMIO

Dypbe?

CKasl.

Hasd.

a)  JluneHHOCT®.

06) Kpyroas cBéprka.

B)  3ajepixKka.

r) Cummerpusi.

8. Z-npeoOpa3oBaHue umeeT CBOMCTBA?

n)  HenuneiHOCTb.

e) [uKIM4YHOCTS.

k)  JIMHEHHOCTB, 3aiep)KKa, CBEPTKA.

3) ConpsKEHHOCTb.

9. Kakue 0b1BaloT GopMbl IMCKPETHBIX PUILTPOB?
a)  Kanonuueckasi, TpaHCIOHUPOBAHHAS, TIOCIEA0OBATENIbHAS, DIUTUNITUYE-

0) Kanonnueckas, 6anaHcHasi, mapajijieiabHas, SJUIMITHYECKas.
B) TpaHcoHUpOBaHHAs, MOCJIEA0BATEIbHAS, MTapaJlyieSIbHas, KacKaHasl.

r) KanoHnueckas, TpaHCIIOHMPOBAHHAS, MTOCIEA0BATENbHAS, apaJlICIIb-

10. IIpu 00padoTKe CUIHAJIOB NPHUXOAUTCH YBEJIMYHMBATH WJIH YMEHb-

ATh YACTOTY AUCKPETH3AIUM CUTHAJOB. UT0 mpousBogutr GyHKuusl mnepe-
AMCKpeTH3auuu?

aaq

a) [ToBbIIIae€T YUCTOTY TUCKPETU3AIMY B LIEJIO€ YUCIIO Pa3.

0)  M3meHeHHe 4acTOThl AUCKPETU3ALMK B IPOU3BOJIBLHOE YUCIIO Pa3.
B)  IloHmxkeHHe 4aCTOTHI AUCKPETU3ALIMH B I[EJI0€ YHUCIIO Pas.

r) [ToBblllIEHHE YAaCTOTHI AUCKPETU3AIMU B POU3BOIBLHOE YHCIIO Pas.
11. luckpeTHoe npeodpa3oBanne @ypbe ucnoab3yercs s ?

a) KoppensiunonHoro anaiusa.

0)  AHanuza npeaebHBIX IUKJIOB.

B)  CnekTpajibHOIro aHaIM3a.

r) KBaHToBOr0 aHanm3a.

7.2.2 IlpuMepHBbIil NepeYeHb 3aJaHUM IJIs1 pelleHns] CTAHAAPTHBIX 3a-

1. CayyaliHple CTaMOHApPHBIE MPOLIECCHI, ITO CIIy4YailHbIe MPOLECCHl Y KO-

TOPBIX:

a) CTaTUCTUYECKUE XAPAKTEPUCTUKHU, KOTOPHIX OJIMHAKOBBI BO BCEX Bpe-

MCHHBIX CCUCHUAX.



0) CraTuCTHYECKHE XapaKTEPUCTUKH, KOTOPBIX Pa3IMYHbI B 3aBUCHUMOCTHU
OT BPEMEHHBIX CEUCHUM.

B) Y KOTOPBIX, CTATUCTUYECKHUE XaPAKTEPUCTUKHU CTPEMSITCSA K O€CKOHEUHO-
CTH.

r) CTaTUCTUYECKUE XAPAKTEPUCTUKHU, KOTOPBIX HE MOTYT IIPUHUMATh HYyJIE-
BbIC 3HAUCHUSI.

2. JInneliHasg cucteMa ycToi4nBa, €Cilu:

a) Ecniu mpu HyJIieBOM cHUTHajie BBIXOJIHOM CUTHalI paBeH 1 mpu JroObIX
HayaJbHbIX YCIOBUSIX.

0) Eciu npu HyJIeBOM CUTHaJI€ BBIXOJHOW CUTHAJI BO3pacTaeT MpH JIIOOBIX
HayaJbHbIX YCIOBUSIX.

B) Eciiu mpu HyneBOM CHUTHaJIe BBIXOJHOW CHUTHAJI 3aTyXaeT IpHU JIOOBIX
HayaJbHbIX YCIOBUSIX.

r) Ecnu npu HyneBOM cUTHale BBIXOJHOM CUTHAJI CTPEMUTCA K OECKOHEY-
HOCTH MPH JTIOOBIX HAYAIBHBIX YCIOBHUSX.

3. Enunnynas ummnynbcHas (GYHKUIUS SBISIETCS JUCKPETHBIM aHAIOTOM
nenbTa-QYHKIIUU U TIPEICTABIIsET COOOM:

a) beckoHeuHO y3Kuii UMITYJIbC ¢ OECKOHEYHOW aMIUIUTYAOM.

0) OMMHOYHBINA OTCYET C SAMHUYHBIM 3HAYCHHUEM.

B) CyMMy OECKOHEYHON F€OMETPUUYECKON TTPOTPECCHUH.

r) OTCUETHI CHHYCOM/IbI C IPOM3BOJIBHOM YaCTOTOM M HAYaJIbHOM

4. Kak onuceIBaeTCs JMHEMHAS 1IEMb 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 HepeKypcuBHbIi nuckpetHbii KUX-bunbtp Ha 32 oTBONIA
bunbTpa ¢ nuHeitHoi OYX ¢ momoipio PyHKIMU remez B cucteme Matlab. Tlo-
panoxk KUX-dunptpa 32, 3HaUueHHUS 4aCTOT, HOpPMUPOBaHHbIE K yacToTe HaiikBu-
cra f=[0 0.2 0.25 1], BexTop, conepxarnuii 3HaueHus1 aMmutyq AYX a=[1 1 0 0]

b=remez(32,f,a)

5. UeMy COOTBETCBYET MHTETPUPOBAHUE B YACTOTHOM 00J1aCcTH?

a) YMHOXEHHUIO Ha JW.

0) YMHOXEHHUIO Ha 27

B) YMHOXeHHIO Ha 1/(jw).

r) YMHOXEHUIO Ha 1/(27)

6. /IBa cuHyconnanpHbix curHaia ¢ nepuogamu 10 mc u 30 Mc cknazabpiBa-
I0TCSI, B PE3yJIbTaTe MOJy4aeTcs OJWH CUTHAI. [[Jis onpeneneHust ero 4acTOTHOTO
COCTaBa UCIOJb3YETCS aHalM3aTop crekTpa. Kakue 4acToThl Bbl OKHUJIAETE yBU-
NEeTh?

a) 10I'q u 300,

0) 40I'1,

B) 100T'y m 33.311,

r) 133.31w.



7. Tpu cunyconaanbHbix curtaia ¢ yacroramu 1000, 200I'n u 3500 u
ammutyaamu 1B, 2B u 3B cooTBETCTBEHHO, CKJIAJIBIBAIOTCS, B PE3YJIbTATE MOy~
yaeTcst oMuH curHai. Kakoi nomkHa ObITh MUHIMAJTbHAS 9acTOTa JUCKPETU3AINN
JUTsL TOTO, 4TOOBI 00€CTIEUNTh MPUEMIIEMOE BOCCTAHOBJICHHE CYMMAapHOTO CUTHA-
na?

a) 700T'.,

0) 1025 I'm,

B) 1050 I'n,

r) 400 I'mI.

8. Hucro cunyconaaibHblii curHai ¢ yactorot 100I'n auckpernsupyercs ¢
yactoror 150I'n. Ha kakoil u3 clienyronux 4acTOT OXKUIACTCS SJAUCUHT?

a) 75 I'n,

6) 100 I'n,

B) 150 I'y,

r) 50 I'm.

9. Curxan uMeeT MHUPUHY MOJOCHI, paBHYIO 1K1, ¢ IEHTpaIbHON YacTOTOM
Taxxke paBHou 1kI'1. CuHycounnanbHblii curdan ¢ yactoro 1250 'y ckianpiBaet-
Csl ¢ UCXOAHBIM curHasioM. [IIupriHa moJI0Ckl HOBOTO CUTHAJIA PaBHA:

a) 2250 I'u,

0) HemsmenHa, 1 kI,

B) 250 I'n,

r) 1250 T'm.

10. Ilepen nmocrymuiennem curana Ha Bxoa ALIII ero cnexyer nmpomycTuTh
yepes:

a) OrpaHUYMUTENh CIEKTpa JJIsl TOro, YTOOBI camas BHICOKAsl 4acTOTa CUTHa-
Jla HE TIpEeBbIIIaja MOJIOBUHBI YaCTOThI AUCKPETU3AIINH,

0) crnaxuBamuidl GUIBTP AL TOro, YTOOBI rapaHTHUPOBATH OTCYTCTBUE
CKauKOO0Opa3HbIX U3BMEHEHHI B CUTHAJIE,

B) OIFPaHUYUTENb CIIEKTpa JUIsl TOTO, YTOOBI camasi BbICOKAsi 4aCTOTa CUTHA-
Jla HE MpEBbIIIAa yIBOCHHON YacTOThl JUCKPETH3ALINH,

') KOMIIPECCOP YacToT.

7.2.3 IlpumepHbIiA NepeveHb 3aJaHUM JJIS pellieHus] MPUKJIAAHBIX 3a-

aay

1. Koppeasimunonnasi pyHkuus:

a)  IIpsmoyrombHa.

06) He cummerpuyna.

B)  TpeyronbHas

r) CummeTrpuyHa.

2.  Cayuaiinble CTAalMOHAPHBIE MPOLECCHI, ITO CJAYYaHbIE MPOIECCHI
Y KOTOPBIX:

a) CTaTuCTHYECKHE XapaKTEPUCTUKHU, KOTOPBIX OJMHAKOBHI BO BCEX
BPEMEHHBIX CEUCHUSX.



06)  CraTucTUYecKue XapaKTEPUCTUKHU, KOTOPBHIX Pa3IU4Hbl B 3aBUCHUMO-
CTH OT BPEMEHHBIX CEUEHUH.

B) Y KOTOPBIX, CTATHCTUYECKHE XAPAKTEPUCTHUKHU CTPEMSTCA K OEcKo-
HEYHOCTH.

r) CrartucTryeckue XapakTEPUCTHKH, KOTOPBIX HE MOTLYT IPHUHUMATh
HYJIEBBIE 3HAYECHHS.
3. JIuneiiHas cucTemMa yCTOMYMBA, €CIIM:

a)  Ecnu npu HyneBOM cUTHalie BBIXOJIHOM CUTHaN paBeH | mpu JroObIX
Ha4yaJbHbIX YCIOBUSX.

06) Ecnu npu HyJeBOM CUTHaJe BBIXOAHOW CUTHAJI BO3PACTAET MpPHU JIIO-
ObIX HaYaJbHBIX YCIOBUSIX.

B)  Ecnu npu HyneBOM cUTrHaje BBIXOJHON CUTHAJ 3aTyXaeT MpH JII0ObIX
Ha4yaJbHBIX YCIOBHUSIX.

r) Ecnu mpu HyneBOM cUTHaiE BBIXOJHOW CHUTHAT CTPEMHUTCS K O€CKO-
HEYHOCTH TIPH JIFOOBIX HAYAIbHBIX YCIOBHSIX.

4. Ennanunas umMnyJjbcHass QyHKUOHUs SIBJISIETCS JUCKPETHbIM aHa-
JIOTOM J1eJIbTa-(DYHKIIMHU U MPeCTABJIAET CO00I:

a) beckoHeuHO y3KUil UMITYJIbC ¢ OECKOHEUHOW aMILIUTY 0.

0) OIUHOYHBIN OTCYET C €AMHUYHBIM 3HAYECHUEM.

B) CyMMy 6€CKOHEYHON T€OMETPUIECKOM MPOTPECCHUH.

r) OTCcué€Thl CHHYCOU/IBI C IPOU3BOJILHOM YaCTOTOM M HaYaIbHOM (ha3oil.

5. Kak onuceiBaercs JJMHeHHas eNb B MIPOCTPAHCTBE COCTOSIHUI?

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

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

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

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

6. Yemy cOOTBETCBYEeT HHTErPHPOBAHUE B YACTOTHOM 00J1acTH?

a)  YMHOXXCHHIO Ha JW.

0) YMHOXeEHHIO Ha 2.

B)  YMHOXeHwHio Ha 1/(jw).

r) YmHO)eHHIo Ha 1/(2n)

7. DOuUIbTPALHIO JYYIlle BCEr0 XapaKTepu30BaTh KaK MPOLECC:

a)  YMHOXEHUS YaCTOTHI,

0)  wu3meHeHus ¢asbl CUTHANA 0 TpeOyeMOoro 3HaYEHUs,

B)  MAacIITaOMPOBAaHUS aMIUIMTY/bl CUTHANA,

r) yAAJECHUsI HEXEIATEIbHbIX U BBIACICHUS IOJIE3HBIX YACTOTHBIX CO-

CTaBJIAIOLIUX.

8. /IBa 4YHCTO CHMHYCOMJAJbHBIX CUTHAJA MMEKT OJMHAKOBYI0 aM-

IVIATYAY «A» u 4Yactoty «H». PasHocTh (pa3 Mexay HMMH COCTABJsieT

180°. Eciiu 3TH CHUTHAJIBI CJIOKUTh, TO KAKMM OyleT CyMMAPHbIH CHUTI-

Haa?

a)  curHana He Oyzer,

0)  CHHYCOMIAJILHBIN CUTHAJ C aMIUIUTYA0U 2A 1 yacToToi 2f,

B)  CHHYCOMJAJBbHBIA CUTHAI C aMIUIUTYI0i A u caBuroM (aser 90° ot-

HOCHUTEJILHO MEPBOr0 U BTOPOT'O CUTHAJIOB COOTBETCTBEHHO,



r)
9.

CHUHYCOMJIAJIbHBIM CUTHAJ C aMIUIUTYA0i A/2 1 yacToToii f.
Anagnorossiii HU ¢puasTp npeacrasisier co6o0it RC-nenouky, rue

R =10kOm u C = 30 H® (10xOm= 10000 Om, 30a® = 30 * 10-9 @) Ye-
MY paBHa 4acToTa cpe3a puabTpa’?

a)
6)
B)
r)
10.

600 I'm,

531 I'm,

166 I'n,

3300 I'm.

3nayenne AUX ¢uiabTpa B mojioce NpoIycKkaHus paBHO «1», yactora

cpesza — 1 kl'u. 3nauenne AUX nagaer 1o 0.001 na yacrore 10 xI'1, koTopas
SBJISIETCS HAYaJIbHOM TOYKOW TMOJIOCHI 3ajepkuBaHus. KakoBa CKOpOCTH
cunana B n1b/nexama?

a)
6)
B)
r)

HET IOCTAaTOYHON MH(OPMAIUH /IS BBIYUCICHUS CKOPOCTH CIIaja,
—57 nb/nexana,

—60 nb/nexana,

TUTOCKAsT XapaKTePUCTHKA.

7.2.4 IlpumepHbIiA NepevYeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

1.
2.
3.

Uto uzyvaercs B OcHoBax [JOC? O6o6menHas cxema [{OC.
KaxkoBel npenmyniectsa u HepoctaTtku LHOC?
Urto Takoe pAuckperuzanuss W KBaHToBaHUWE? (OCHOBHBIC THIIBI

CUTHAJIOB, HOPMUPOBAHHOE BPEMsI U HOPMHUPOBAHHAS 4aCTOTA.

4,

Uro Takoe Z-npeoOpazoBanue? Ilpumepst Z-npeoOpazoBaHus

IpPOCTEUITUX (PYHKITUH.

5.
6.
7.
8.
9.
CUCTEMBI.
10.

OcHoBHBIE CBOMCTBA Z-TTpe0oOpa30BaHMUS.

Kax mpaktuyecku BoITIOHSIETCSI 00paTHOE Z-Tipeodpa3zoBanue?

Uto Takoe JIMHEWHAst CUCTEMA C MOCTOSTHHBIMU MTapaMeTpaMHu ?

UYto Takoe uMItyabCHas Xapakrepuctuka? @opmyiia CBEpTKHU.

UYT0 Takoe pa3HOCTHBIE ypaBHEHUA? PeKypCHBHBIE U HEPEKYPCUBHBIC

Kputepnii ycTOWYMBOCTH JIMHEMHOM JHMCKPETHOM CHUCTEMBI BO

BPEMEHHOM 00J1acTH.

11.
12.
00J1acTH.
13.
14.
15.
16.
17.
cucrteM?
18.

Uro Takoe nepenarouynas ¢hynkuus? Hymu u momoca.
Kpurepuii yCTONYMBOCTH JIMHEMHOW JUCKPETHOM CUCTEMBI B Z-

Oxcnpecc-anamn3 AUX u @YX 3BeHa 1 nmopska.

Oxcnpecc-ananm3 AUX u @YX 3BeHa 2 nopsjika.
MunaumansHO-(ha30BbIe U (ha30BbIC 3BCHBSI.

UTo Tako€ 4aCTOTHAsI XapaKTEPUCTHUKA JUCKPETHOU CUCTEMBI?
KakoBbl 0OCOOEHHOCTM YaCTOTHBIX XapaKTEPUCTUK JTUCKPETHBIX

O yem rosopurcs B Teopeme KorenbHukosa?



19. Yro Takoe nuckpeTHoe npeodpazopanue Oypwe (JII1D)?

20. Cgoiicta AI1D.

21. Yto Takoe Kpyropas CBEpTKa, B YEM €€ OTJIMYHME OT JIMHEHHON?
Beruncnenne ceptku ¢ nomoupo JI10.

22. Yro Takoe cekuuoHupoBaHHas  cBepTka?  IlepekpwiTe ¢
CYMMHUPOBAHHE, IEPEKPHITHE C HAKOIIJICHUEM.

23.  UYto Takoe BIID? Hackonpko sddextuBnee BIID mo cpaBHeHUIO C
JAID?

24. TlocnenoBarenbHOCTh onepanuii BIID (mpopexuBaHue Mo BpeMeHn ).

25. TlocnenoBarenbHoCcTh onepanuii BIID (mpopexxuBaHue 1Mo 4acToTe).

26. Kak BblUMCINUTH OOpaTHOE AUCKpETHOE MpeodpazoBanne Dypbe ¢
nomoibio bI1D?

27. K KakuM  M3MEHEHUSM  BpPEMEHHOTO  CUTHajla  NPUBOJMT
JHUCKPETU3ALUS CIEKTpa?

28. Kak u3menurcs Ha BbIxojie npeoopazonarens JIID, eciim BpeMeHHY1O
MOCJIEA0BATEILHOCTh HAa BXOJE AOTOJIHUTD HYJISIMH?

29.  UYro takoe crinaxkuBaronuii GpunbTp? Uto Takoe aHTH-SINC?

30. K kakuM M3MEHEHUSIM CIIEKTpa MPUBOIUT JUCKPETU3ALIMS
HETPEPBIBHOTO CUTHAJIA?

31. Yro Takoe yacrora HaiikBucra?

32. Kak Bezer ce0si CHeKTp rapMOHUYECKOTO CUTHAJIA TPU OTPAHUYEHUN
€ro BO BpeMeHu?

33.  UYro Takoe aHTUANAU3UHTOBBINA (DUITBTP?

34. ®opwmaThl NPEACTABICHUS YUCET U CIIOCOOBI KOJUPOBAHUS B
IU(POBBIX CUCTEMAX.

35. B uem npuunHA NOSBIEHUS IIyMOB KBAaHTOBAHUSA?

36. KakoBbl cTaTUCTHYECKUE CBOMCTBA (MaT.OKUJAaHUE, TUCTIEPCHS)
IIyMOB KBaHTOBaHHSI?

37. Kak OlleHUTh CTATUCTUYECKHE CBOMCTBA IIIyMOB KBAHTOBaHUS Ha
BbIXOJ1€ cucTeMbl L]OC.

38. Jlunamuueckuii quarna3oHn cucremsl [{OC, MmacimtabupoBaHue.

39. Urto Takoe npeaenbubie HUKIIBI B [IOC? Uto Takoe KX n BUX
bunbTpel? IIpocTeiimme npumMepsl.

40. Kakum obpazom onpenensiercs peakius JICIIIT va BxogHOM curHAN
MIPOU3BOJIBHOTO BUAA?

41. B kaxom cnyuae KUX-punstp umeet nuneitnyro ®YX?

42.  lna yero npuMensitorcs okHa? Ssnenue ['u60ca.

43. Kaxkue BUABI OKOH BEI 3HaeTe?

44. B wueMm 3akiodaercss MeTojA B3BemuBaHHMs npu  cuHTee KUX
bunbTpoB?

45. Tloctpoenne BUX-DuibTpoB METOIOM HEMOCPEICTBEHHOTO 3aJaHus
HYJIEU U TIOJIFOCOB.

46. Ocobennoctu AUX u ®UYX ¢unstpoB barrepopra, UeOblieBa u
Kayspa (ammuntudeckux). B ueM ux cuiabHbIC U CJ1a0ble CTOPOHBI?



47. B yem cyTb Me€TOJla MHBapUAHTHOTO IPEeoOpa30BaHUs HMILYJIbCHOU
xapaktepucTuku ajs cuare3a bBUX ¢punbTpoB Ha 6a3e aHATIOTOBBIX MPOTOTUIIOB?

48. B uem cyTh MeTOna OunMHEHOTO TpeoOpazoBanus A cuHTe3a bBUX
¢ubTpOB Ha 6a3ze aHAJIOTOBBIX IPOTOTHUIIOB?

7.2.5 IlpumepHblii NepevYeHb BONMPOCOB VISl MOATOTOBKH K IK3aMEHY
He mpexycMoTpeHO y4eOHBIM TUTAaHOM

7.2.6 MeToauKa BbICTABJICHUS OLEHKH MPHU MPOBEACHUN MPOMEKYTOY-
HOM aTTeCTAIIUU

3adeTr MpoOBOAMTCS MO TECT-OMieTam, KaKIAblii M3 KOTOPBIX coaepxuT 10
BonpocoB U 10 npuknanubix 3ana4d. Kaxaplii mpaBUIIbHBINA OTBET HA BOIIPOC B Te-
cTe oneHuBaetcs 1 6amioM. MakcumanbHOE KOJIM4ecTBO HabpaHHBIX 0amioB — 20.

1. He 3ader craBuTCSA B Cclly4ae, €CJIM CTYIeHT Habpai MeHnee 10 6ayios.
2. 3ader craBUTCA, eciu cTyAeHT Haopan oT 10 1o 20 Gamios.

7.2.7 I1acniopT OLIEHOYHBIX MaTEePHAJIOB

Ne Koutponupyemsie pasne- | Koa kontponupyemoit | HaumenoBanue
/o JIbI (T€MbI) JTUCHUTUIUHBI KOMIETEHIIUM (WUJTU €€ | OLIEHOYHOIO Cpeji-
4acTH) CTBa

1 Ocnosasle nmoasATHsa [IOC, I1K-1 Tect, 3auer, ycT-
JTUCKPETHBIE CXEMBI U HBIN OTTpPOC
CUTHAJTBI

2 YacTOTHO-BPEMEHHBIE [TK-1 Tecrt, 3auer, ycr-
npeoOpazoBaHus THC- HBIN OMPOC
KPETHBIX CUTHAJIOB

3 OcHoBbl 1TUGPOBOH PuUITh- [TK-1 Tecrt, 3auer, ycT-
Tpalu CUTHAJIOB HBIN onpoc

4 KBantoBanue B 1udpo- [TK-1 Tect, 3ader, ycT-
BBbIX CHUCTEMAaX HBIN onpoc

7.3. MeToan4eckue MaTepuaJbl, Onpeaesilomue npoueaypbl OLeHUBa-
HUS 3HAHUH, YMEHU, HABBIKOB U (MJIM) ONBITA AEATEeJIbHOCTH

TectupoBanue ocyuiecTBisercs, 100 MpU MOMOIIHM KOMIIBIOTEPHOI cHcCTe-
MBbl TECTUPOBAHUS, JINOO C MCIIOJIb30BAHUEM BBIIAHHBIX TECT-3a/JaHUN Ha OyMax-
HOM Hocurene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEPKA
TeCTa HK3aMEHATOPOM M BBICTABIISIETCS OLIEHKA COTJACHO METOJUKH BBICTABIICHUS
OLICHKH P MPOBEJECHUU TPOMEKYTOUHOM aTTECTALIUH.

Pemenue npukiagHbiX 3a/1ad OCYLIECTBISAETCA, JTUOO MPU MOMOIIM KOMITb-
IOTEPHON CHUCTEMBI TECTUPOBAHMS, JTUOO C MCIOJIB30BAHUEM BBIJIAHHBIX 33]la4 Ha
OymaxkHoM Hocutene. Bpemsi pemenus 3anay 30 muH. 3aTeM OCYLIECTBISETCS



IIPOBCPKaA PCIICHUSA 3aaa4 9K3aMCHATOPOM MU BBICTABJIACTCS OLICHKA, COrJIaCHO MC-
TOAWKHN BBICTABJIICHH OLCHKHU ITPH ITPOBCIACHNN HpOMeHCYTOqHOﬁ aTTecCTaluu.



8 YYEBHO METOJINYECKOE U HTH®POPMAIIMOHHOE
OBECIIEYEHME JUCIIUIIJINHBbI

8.1 Ilepeuyenn yueOHOM JUTEpPaTypbl, HEOOXOAMMOM AJIsi OCBOCHUS JAUC-
HUILUTUHBI:

1.  A.b. Cepruenko Llugponas o6pabotka curHaios : yued. mocodue. -
2-e m3a. - CII6. : ITutep, 2006. - 751 c. - (Yuebnuk s By3oB). - ISBN 5-469-
00816-9 : 321-00.

2. Atipuuep Dmmanyun C. Hudposas odpadorka curnaios: [Ipakruue-
ckuit moaxon Digital Signal Processing / nep. ¢ aura. U. 0. Jlopomenko, A. B.
Hazapenko . - 2-e u3a. - Mocksa : Bunbsamc, 2004 (CI16. : TleuaTHsbiil ABOD).

3. A. Onmnenreiim Hudposas oOpadoTka curnainoB / moxa pea. A.b. Cep-
THEHKO. - 2-¢ u31., ucnp. - M. : Texnocdepa, 2007. - 856 c.; . - (Mup mmudpooit
o0paboTkn). - ISBN 978-5-94836-135-2 : 650-00.

4. C. Cmut Hudposas o6padoTka curHaios : [IpakTuyeckoe pyKoBO/I-
CTBO I MHKEHEPOB U HAyYHBIX paOOTHHUKOB / miepeBos ¢ aHri. - M. : Jloxeka -
XXI,2012.-720 c. : mn . - ISBN 978-5-94120-145-7 : 977-00.

5. A.B. Crporonos ludpoas 06paboTka curHaioB B 6a3uce mporpam-
MUPYEMBIX JIOTUUECKUX WHTErPAIBHBIX CXeM [DIIeKTpOHHBIN pecypc] : Yueb. mo-
cobue. - DIEeKTPOH. TeKCToBbIe, rpad. maH. ( 34,3 M6 ). - Boponex : ®I'BOY
BIIO "BopoHexcKuil rocy1apCTBEHHBIM TeXHUYECKHW yHuBepcuter', 2015. - 1
¢aiin. - 30-00.

6. A.B. CtporonoB [{udpoasi o0paboTka curHaigoB B 6a3uce Mporpam-
MHUPYEMBIX JIOTHUECKUX HMHTETpalibHbIX cxeM [Tekcrt| : yueOHoe mocobue. - 3-e
u3., crepeotul. - Cankt-IlerepOypr ; Mocksa ; Kpacunoaap : Jlaus, 2018. - 309 c.
: WIL. : Tabu. - bubnumorp.: c. 305-307 (25 na3s.). - ISBN 978-5-8114-1981-4 : 200-
00.

7. JIM. T'onsaenbepr Ludposas oOpaboTka curHaios : Yuebd. mocodoue
71 UH-TOB cBs3u crell. 2307, 2306, 2305. - 2-e u3x., nepepad. u go1m. - Mocksa :
Panuo u cBs3b, 1990. - 256 ¢. : un . - ISBN 5-256-00678-9 : 0-50.

8. JIM. T'onpaen6epr Ludpoas obpadoTka curnanoB : CrpaBOYHUK. -
Mocksa : Pagno u cBs3p, 1985. -312 c. : ma . - 1-40.
9. I'M. CunenbuuxoB LudpoBas o06paboTka CUTHAIOB MYJbTUMEIUA

[DnexTponHbIi pecypc] : YueOHnoe mocodue / I'. M. Cunensuukos, A. A. Kanaun-
koB. - [ludpoBas obpaboTka curHanoB myinbtumenua ; 2023-03-16. - HoBocu-
oupck : Cubupckuii TOCy1apCTBEHHBI YHUBEPCUTET TEICKOMMYHHUKAIUH U WH-
dopmatuku, 2017. - 111 c. - I'apanTupoBanHbli cpok pasmemieHuss B ObC no
16.03.2023 (aBTOIpOJIOHTAIHS). - ISBN 2227-8397. URL:
http://www.iprbookshop.ru/74664.html.

10. B.E. UBanoBa IludpoBas 006paboTka CUTHAJIOB M CUTHAJIBHBIC MPO-
1eccopnl [DIEeKTPOHHBIN pecypc] : YuebHoe nmocodue / B. E. Banona, A. U. Ts-
xkeB; pen. A. U. Tsaxes. - Camapa : [IoBOJDKCKHI TOCYJapCTBEHHBIA YHUBEPCUTET
TeaekoMMyHuKaruil u uadopmaruxu, 2017. - 253 ¢. - 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 HMHPOPMALMOHHBIX TEXHOJOIMH, MCIOJIb3YyeMbIX IPH
OCYLECTBJICHUH O00pPa30BaTeJbLHOI0 Mpouecca mo JMCUMINVIMHE (MOAYJIIO),
BKJIIOYasl NlepevYeHb JMIEH3MOHHOI0 MPOrPpaMMHOIo ol0ecnedeHusi, pecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKALUOHHOU ceTH « UHTEepHeT», COBPEMEHHBbIX
npogecCHOHANIBbHBIX 023 JAHHBIX U MHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, npoOHas cryaeHdeckas
Bepcuss MATLAB (https://matlab.ru/education/student-trial).

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOANUMASA
JJI1 OCYIIECTBJIEHUA OBPA3OBATEJIBHOI'O TIPOLHECCA

JIiist mpoBeieHUS! JIEKITMOHHBIX 3aHATUNA HEOOX0AUMa ayAUTOPHS, OCHAIICH-
Has IUIaKaTaMH U IIOCOOUSMHU 10 MPODUITIO.

JIMCTIIIEHBIA KJIACC, OCHAIIECHHBIM KOMIBIOTEPHBIMU MPOTpAMMAaMHM  JIJIA
MPOBEJICHUS JTa0OpaTOPHBIX 3aHsITHH (ayn.315/4).

10. METOJAUYECKHUE YKA3AHUS JUISI OBYYAIOLUXCS MO
OCBOEHMIO JUCLUATIJIMHBI (MOYJIST)

[To qucrummne «Iludposas 06paboTKa CUTHAIOB» YUTAIOTCS JIEKIIUH, TPO-
BOJISITCSI IPAKTUYCCKUEC 3aHITHS.

OcHOBOI M3y4eHHS JAUCIMIUIMHBI SBISIOTCS JICKIIMU, HA KOTOPBIX H3Jara-
I0TCS HamOoJiee CYIIECCTBEHHBIE M TPYAHBIC BOIPOCH, a TaKXE BOMPOCHI, HE
HaIleAIMNUe OTpaKeHUs B y4ueOHOH ymrepaTtype. IIpakTndyeckue u mabopaTopHbIC
3aHATHS (OPMHUPYIOT HABBIKH MPUMEHEHHUS TTOTYYECHHBIX 3HAHHM.

Bonbioe 3naueHne 1Mo 3aKPETUICHUIO U COBEPIIICHCTBOBAHUIO 3HAHUN UMEET
camocCTosITeNbHasl paboTa CTyJAeHTOB. MHpopMaIuio o BceX BUIAX CaMOCTOSTENb-
HOM pabOTHI CTYACHTHI MOTYYaroT Ha 3aHATUAX. OCBOCHUE NUCIMIUINHBI OICHUBA-
€TCs Ha 3a4eTe.



Bun yuebnbIx
3aHATHHU

JlesaTenbHOCTh CTyAC€HTA

Jlekmusa

Hanucanue koHcekTa JIEKIHii: KpaTKO, CXeMAaTUYHO, MOCJEeI0BATEIbHO
(UKCHpPOBATh OCHOBHBIE MMOJOXKEHUS, BBIBOJBI, (POpMYIHpOBKH, 00001I1e-
HUS; TTOMEYaTh Ba)KHbBIE MBICIIU, BBIIEIATH KIIIOUEBHIE CJIOBA, TEPMHHBI.
[IpoBepka TEPMUHOB, MOHATUI C MOMOILBK SHUMKIOIEAHMI, CIIOBAPEH,
CIPaBOYHHUKOB C BBIIMCHIBAHHEM TOJIKOBaHMM B TeTpanab. OO03HaueHUE
BOIIPOCOB, TEPMUHOB, MaTepHalia, KOTOPBIE BbI3bIBAIOT TPYIHOCTH, TTOUCK
OTBETOB B peKOMEHyeMoil tuteparype. Eciau camocTosTenbHO HE yaeT-
csl pa3oOparbcsi B MaTepuayie, HeOOXOAMMO CPOPMYITHUPOBATH BOMPOC U
3a/1aTh MPENoAaBaTEeNI0 Ha JICKIIUU WU Ha MPAKTUUYECKOM 3aHSATUH.
KoncnektupoBanue pekoMeHAyeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIMI, TOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCAM, IIPOCMOTP pe-
KOMeHyeMo# nutepatypsbl. [IpocnymmBanue ayino- U BUAEO3anucen mo
3aIaHHOUM TEME, BBINOJHEHUE PACUETHBIX 3aJlaHUM, pEIlleHHe 3aaay Mo
QJIITOPUTMY.

IToaroroBka x
3a4ery

[Ipu moAroToBKe K 3a4eTy HEOOXOAMMO OPHEHTHUPOBATHCA HA KOHCIEKTHI
JEKUUH, PEKOMEHIYEMYIO JIUTEpaTypy M pELICHHE 3aJad Ha IpaKTH4e-
CKHX 3aHITHSIX.
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