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LEJU U 3AJAYM JUCLHUIIUHDBI

1.1. Heaun 1ucuMmJIvHbI

TeopeTHYecKass M MpaKTHYecKas MOATOTOBKA MO OCHOBHBIM HaIlpaBJICHUSIM
uudponoit 06padotku curnanos (L{OC): mudpoBoit GpunbTpanuu, CeKTPAILHOMY
aHaJau3y, aJalTUBHON 00pabOTKe U anmapaTHO-MPOrPaMMHOMY O00ECIICUECHHUIO.

1.2. 3aga4yu ocBOEHMSI JUCUUILIUHBI

@opMHUPOBAHUE Y CTYAEHTOB 3HAHUU W NPUHLOUNOB U anroputMmoB [{OC,
OBJIQJICHHE METOJaMU CHHTE3a U aBTOMAaTHU3MPOBAHHOTO MPOSKTUPOBAHUS DJIEMEH-
toB u cucteM [{OC, a Takke yMeHUE MPUMEHUTH MOTy4aeMble 3HAHUS K PEIICHUIO
MIPUKJIATHBIX 3a/1a4.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Juctumnuna «l{udpoBas 00padoTka CUTHAIOBY» OTHOCUTCS K JUCIUILUTHHAM
yacTd, (GOpMUPYEMOUN yyacTHHKAMH O0pa30oBaTeNbHBIX OTHOIIeHHH Onoka b.1
y4eOHOr O IJIaHa.

3. MNEPEYEHD IUVIAHUPYEMBIX PE3YJBTATOB OBYUEHMS IO
JTUCLUNJIUHE

[Ipomniecc wu3yuenus gucuuminabsl «lludpoBas o6paboTka CUTHAIOBY
HarpaBJieH Ha (opMUpOBaHUE cheayromux komneteHumi: 11K-1

[1IK-1 - cnocoben k 00paboTKe pPe3yabTaTOB U3MEPEHUN C UCIOIH30BAaHUEM
CPEACTB BHIUYMUCIUTENbHONU TEXHUKH, OCHOB MaTEMAaTUUECKOTO 00ECIIeUeHHUsI U MPo-
rpaMMUPOBAHUS



Komnerenuus

Pe3yabTaThl 00yueHHs, XapaKTepUu3ywimne
copMHPOBAHHOCTH KOMIIETEHIIUHN

ITK-1

3HATh OCHOBHBIE Y3JIbI BEIYUCIUTEIHHBIX YCTPOUCTB ITUdpo-
BOM 00paOOTKH CUTHAJIOB;

OCHOBBI BEICOKOYPOBHEBOTO SI3bIKa OIMCAHUSI alITapaTHBIX
cpeact (VHDL);

yMeThb  CTPOUTh  UMHUTAIIMOHHBIE  MOJEIU  CJIOXKHO-
(yHKIIMOHATBHBIX [MU(PPOBBIX YCTPOUCTB 0OPaOOTKU CUTHA-
noB B cucteMe Matlab/Simulink ¢ ucnons3oBanueM si3bika
M-paitna, fi-o0bexkToB U rpaduueckoro mpeacTaBICHUS
uudpossix aBToMatoB (StateFlow);

CTPOUTHh (DYHKIIMOHATIBHBIE MOJEIU HUPPOBBIX YCTPOICTB
00paboTku cUTHANIOB ¢ mpuMeHeHueM si3bika VHDL u me-
radyukiuit B CAIIP ITJIMC Altera Quartus 1T u Xilinx ISE

BiageTh HaBbikamMu paboTel ¢ CAIIP ITJIMC Altera Quartus
II wm Xilinx ISE (Vivado)




4. OBbEM JUCLHUNIUHBI (MOJYJISI)

O6mas TpynoeMkocTh qucuuiuinabl «[{udposas 00paboTka CUTHAIOBY CO-
CTaBJISIET 3 3aUETHBIX €OUHUIILL.

PacnpezleneHI/Ie TPYAOCMKOCTHU JUCIHUIIIIMHBI 110 BUJAM 3aHSITUU

OuyHas popma 00yueHHs

Bun yueOHO# paOoThI Bcero CemecTpsl

4acoB 8

AyauTopHble 3aHATHS (BCEro) 54 54

B ToMm uncie:

Jlexuuu 18 18

ITpakTuueckue 3ausarus (113) 18 18

Jlabopatopusbie padoTsl (JIP) 18 18

CamocrosiTesibHast paboTa 54 54

KypcoBoit mpoekT - -

KontponsHas pabota - -

By npomexxyTo4HOM arTecTaluuu — 3a4eT + +

OO6miast TPy 10€MKOCTh yac 108 108

3a4. e]I. 3 3




5. COAEP)KAHUE JUCLMUIIJIMHBI (MOIY.JISD)

5.1. Conepmaﬂne pa3aejgoB ITMCHUIIVIMHBI M PACIPEACICHUEC TPYAOCMKO-
CTH 110 BUIaM 3aHATHH

Ne HaumenoBanue TeMbl Copneprkanue paszgena Jlexn Ipax | JIa6. | CPC Bcee
/1 3aH. 3aH. ro,
qac
1 OCHOBHBIE TOHSTHUS Crpykrypa kypca. Jlutepatypa. OCHOBBI SI3BIKA
HOC, muckperHsie MATLAB. Ilpenmer msyuenus L[OC. Cucrema
CXEMBI U CUTHAIIBI OC na npumepe 6J10K-CXeMBI IIU(PPOBOH CHCTEMBI

cBsizu. Uctopus passurus LIOC. OcHOBHBIE 3Taribl
passutus L{OC. Cospemennoe cocrosaue LOC,
OCHOBHEBIE Pa3/ebl, IPUIOKEHHS, 00JIacTH IIpuMe-
nenus. [Ipenmymectsa n memocratku L[OC. [uc-
KpETHbIE CHUTHAIBI, OCHOBHBIE CIIOCOOBI OIMCAHMSI.
dusnuecKas peanu3yeMocTh U yCTOMYMBOCTb JHC-
KPETHBIX CHCTEM 00pabOTKH.

JIuHeliHble CUCTEMBI C MOCTOSHHBIMM IapaMeTpa-
MU, OCHOBHBIC OIPEACICHUS U CBOMcTBa. Peaknus
JIUHEHHON CHCTEMBl HAa CIUHWYHBIA MMITYJbC.
®opMyiia AUCKPETHON CBEPTKH. YacTOTHBIE Xapak-
TEPUCTUKH TUCKPETHBIX cucTeM. OCHOBHBIE CBOIi-
CTBAa YaCTOTHBIX XapaKTEPUCTHUK, MEPHUOAUIHOCTE.
ITpeo6pazosanue Dypbe I TUCKPETH3UPOBAHHBIX
curranoB. O6patHoe mpeoOpazoBanme. I[lepexon
OT CBEPTKH IUCKPETHBIX CHTHAJIOB K IIPOM3BEIE-
HUIO CIIEKTPOB M Hao00poT. CIeKTp IUCKPEeTH3H-
POBaHHOTO CHHYca uepe3 nenbra-¢yHkmuio. [lepe-
XOX OT IUCKPETHOTO CHTHaJda K HEIpPepHIBHOMY
MeTooM uneanbHoro ¢miabTpa. Teopema Kotens-
HHUKOBa. BoccTaHoBIIeHNE pagyiocurHaja 1Mo oTcde-
TaM BUJICOCHTHAJIA.

Pa3HocTHBIE ypaBHEHUS, CBSI3b CO CTPYKTYypPHBIMHU
cxeMaMH IM(POBEIX ycTpoHcTB. Pemenme pas-
HOCTHBIX YpPaBHEHHMH Kak CHOCOO HaXOXICHUSI
BBIXOHOTO CHTHAJIA LIETIH, METOJ MPSMOH IOACTa-
HOBKH. Z-TIpeoOpa3oBaHHE, OCHOBHBIC CBOWCTBA,
cBsI3b ¢ mpeobpazoBanueM Jlamaca. Pemenne pas-
HOCTHBIX  ypaBHEHHI c TIOMOIIIBIO z-
IpeoOpa3oBaHms, OCHOBHBIE CIIOCOOBI M COOTHO-
IICHMSI.

2 HacTOTHO-BpEMEHHBIE Juckpernoe mpeobpasoBanne Dypbe, BEIBOJ OC-
npeoOpa3oBaHusl AuC- | HOBHBIX cooTHomeHmid. ObparHoe JII1®. CoiicTBa
KPETHBIX CUTHAJIOB JuckperHoro mpeoOpazoBanust @Dyppe: IHHEH-
HOCTb, CABUT, CUMMETPHs. YBEIUYCHUE 3aIIOJHCH-
HOCTH CIEKTpa 3a CYeT JONOJHEHHS BPEMEHHOM
M0CIEJ0BAaTEIbHOCTY HyIAMU. JInHelHHas U LUKIH-
geckast cBepTka. CeKIMOHHMPOBaHHAS CBEPTKa.
Beraucnienne cBeptku uepe3 HAIID. Meron OvicT-
PO CBEPTKH.

Brictpoe npeobpaszoBanue Oypre, COOTHOMIEHHE C
JII® no xonuuecTBy onepauuil. BeiBox anropurma
BII® ¢ genumanumeid mo BpeMeHH, Tpaduyeckoe
npenacrasienue anropurMma. bII® mns nmocnenosa-
TEJIFHOCTEH, JUTMHA KOTOPHIX He paBHa 2N. Brramc-
nerne ooparnoro JI1® uepes BI1D.

SIBnenue pacrexanus crekrpa. IlpumeHeHune oxoH
i BeluMcneHus cnekrpa depes JIID. Ilpsamo-
YroJabHOE OKHO M ero cBoiictBa. IIpsimoyromnbHoe
OKHO COINIaCOBAaHHOM AnMHBL TpeyroiabHOe OKHO U
ero cpoiicTBa. BwiBom Qopmynsr mist okHa (OH
XanHa, cBoiicTBa okHa. OkHa X3MMHHTa U Bidk-
M3Ha, UX cxoicTBo M pasmmums. OxHo Kaifzepa.
OxHo Trroxu. [IprmeHeHne OKOH ISl TOCTPOCHUS
aHAIU3aTOPOB CIEKTpa.

3 OCHOBEI mudposoit | Hupposeie KMX-¢punsTpel. OCHOBHBIE IOHSTHSL. 4 6 6 14 30




(GIIBTpAIMY CUTHAIOB Iopsmox pacuera u mpoektupoBanms KUX-

¢msTpoB. KUX-punetps! ¢ muneinoit GUYX. Ye-
teipe THna KUX-¢umsrpoB ¢ mmmeiHOl DUX.
BriBon ocHoBHBIX cooTHomeHuil. IlocTpoenue
muddepenimaTopoB u mpeodpasoBarenei [ wib-
6epra. Pacuer KUX-punbTpoB MeTOomoOM OKHA.
Meron okna uepe3 BII®. .Merox HauMeHbLIUX
kBagpaTtoB. Ilepexon or ®HY k mnomxocoBoMmy
GUIBTPY ¢ IEHCTBUTENBHBIMH M KOMIUICKCHBIMH
kod¢pdurmenramu, O@BY u pexekTopHOMY (GHIB-
1py. IlocnenoBarenpHoe U NapaeabHOE BKIIIOYE-
nue KUX-hunsTpos.

BUX-buapTpel OCHOBHBIE IPUHIUIIEI, PeaTH3aliys.
OcHoOBHas CTpyKTypHas cxeMa. Bux nepenatodnoit
¢ynkmuu.  Beenpomyckatomuii  ¢puinsTp.  Omitstp
6e3 3amepkku. Metonsl pacdera BUX-¢unsTpos.
Merox Hyne# u nomocos. Pacuer BUX-¢punsrpos
METOJJOM HMHBApHAHTHOTO NPeoOpa3OBaHUS HM-
IMyIbCHOW  Xapakrepuctuku. Pacuer  BUX-
¢$uUIBTPOB MeToZoM OmInHEHHOro mpeodpaszoBa-

HHSL.
4 KBanroBanne B mud- | OdGhexTsl KBaHTOBAaHHMS CHTHAIOB B IH(POBBIX
cHCTeMax cucreMax. Pasznudaable criocoOb! KOOUPOBAHUS TH-

POBBIX

Cell: TPSAMOW, OOpAaTHBIN, JOTONHUTEIBHBIA KOI.
OKpyTJICHHEe W yCeUeHHe 4Yucelsl. XapaKTepUCTUKI
AIII Craructudeckue cBONCTBA IIyMa KBAaHTOBA-
uust. @opMyra 3aBUCHMOCTH JUCHEPCHH IIyMa OT
KOJINYECTBA Pa3psnoB. JIuHeilHas U HenuHEHHas
MOZENH KBAaHTOBAHWS UHCEJN, OLEHKH OIIMOOK
kBaHTOBaHMA. D(PHEeKThl KBaHTOBaHMS KOIPPUIH-
€HTOB IIM(POBEIX QUIBTPOB.

16

Hrtoro

18

18 18 54

108

5.2 IlepeyeHn J1a00paTOPHBIX PadOT

Hepnens
cemecTpa

Tema u conepkaHue J1abOpaTOPHOTO 3aHITHS

O0BeM
4acoB

B Tom uncne, B
HMHTEPAKTUBHON
¢dopme (D)

Buasr
KOH-
TpOJIst

Ocnosuble nouaTHs LIOC, TUCKpeTHBIE CXEMBI U CUTHAJIBI

| Hccnenosanue xapakrepuctuk npocreiimmx KUX- ¢pumsrpos

YacToTHO-BpeMEHHBIEC TIPe0OPa30BaHUsT JTUCKPETHBIX
CUTHAJIOB

HccnenoBanue 1 MpUMEHEHNE IUCKPETHOTO MPE0Opa30BaAHIS
Dypbe

A o0 [N

HccnenoBanue CBOMCTB Pa3IMUHbIX BUIOB OKOH

OcHOBHI 1M()POBOH PHIBTPAINH CUTHAIOB

Cunres u uccnegoBanne KUX-pumstpos

Cunres u uccnegoBanue BUX-¢unstpos

(oo~

Wtoro gacoB

—_
oe}

5.3

Hepeqeﬂb MNPAKTHYICCKHUX 3aHATHH

Hepnens
cemecTpa

Tema u COCPIKAHUC MTPAKTUICCKOI'O 3aHATHA

O0BveM
4acoB

B Tom uncne, B
HMHTEPAKTUBHON
¢dopme (D)

Buasr
KOH-
TpOJIst

Ocnosuble nouaTHs LIOC, TUCKpeTHBIE CXEMBI U CHTHAJIBI

(o)}

CriekTpanbHble XapaKTePUCTUKH AUCKPETU3NPOBAHHBIX CUTHAJIOB

N

Oco0eHHOCTH IIH(PO-aHATIOTOBOTO U aHAIOTO-III(POBOTO Ipeodpaszo-
BaHUSL

N

PasHocTtHbIe ypaBHEHHs, Z- TpeoOpa3oBaHue

YacToTHO-BpeMEHHBIE IIPe0OPa30BaHNST JUCKPETHBIX
CUTHAJIOB

[IpeobpazoBanne Pypbe s TUCKPETU3UPOBAHHBIX CUTHAJIOB

[epemaya nadopMai ¢ TOMOIIBI0 OPTOTOHANEHBIX CUTHAJIOB

OcHOBHI 1IM()POBOH (PHIFTPANH CUTHAIOB

oo & |




[Mudpossie KUX-drisTpst 2
[Mudpossie BUX-punsTpst 2
[NocneoBaTensHOE U MapaieIbHOE BKIIOUCHUE (hHIBTPOB 2
KBanroBanme B iu()poBbIX cCHCTEMax 2
| AHanu3 AMHAMUKH OU(POBBIX YCTPOICTB C yI€TOM KBAHTOBAHUS 2
Hroro wacos 18
5.4 CamocrosTesabHas padora cryaenra (CPC)
Hepnens Coneprarme CPC Bunsr O0BeM
cemecTpa KOHTPOJISI JacoB
8 cemectp 54
1 PaboTa ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 0,5
2 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
[loaroroBka K MPakTUYECKOMY 3aHITUIO 1,5
Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
3 [loaroroBka K MPakTUYECKOMY 3aHITUIO 1,0
[lonroToBka K 71a00paTOPHOMY 3aHITHIO MIPOBEpKa OTYeTa 2,0
4 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
[loaroroBka K MPakTUYECKOMY 3aHITUIO 1,5
Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
5 [loaroroBka K MPakTUYECKOMY 3aHITUIO 1,0
[lonroToBka K 71a00paTOPHOMY 3aHITHIO MIPOBEpKa OT4eTa 2,0
6 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
[loaroroBka K MPakTUYECKOMY 3aHITUIO 1,5
Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
7 [loaroroBka K MPakTUYECKOMY 3aHITUIO 1,0
[lonroToBka K 1a00paTOPHOMY 3aHITHIO MIPOBEpKa OTYeTa 2,0
3 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,5
[loaroroBka K MPakTUYECKOMY 3aHITUIO 1,0
Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
9 [loaroroBka K MPakTUYECKOMY 3aHATUIO 1,0
[oaroToBka Kk 1a00PaTOPHOMY 3aHATHIO IIPOBEpKa OTYeTa 2,0
10 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
[loaroroBka K MPakTUYECKOMY 3aHITUIO 1,0
Pabora ¢ KOHCIIEKTOM JEKINH, ¢ yaeOHHKOM 1,0
11 [loaroroBka K MpakTUYECKOMY 3aHATUIO 1,5
[oaroroBka K 1a00PaTOPHOMY 3aHATHIO IIPOBEpKa OTYeTa 2,0
12 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
[loaroroBka K MPakTUYECKOMY 3aHATUIO 1,0
Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
13 [loaroroBka K MPakTUYECKOMY 3aHITUIO 1,0
[oaroroBka K 1a00PaTOPHOMY 3aHATHIO IIPOBEpKa OTYeTa 2,0
14 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,5
[loaroroBka K MPakTUYECKOMY 3aHITUIO 1,0
15 Pabora ¢ KOHCIIEKTOM JEKINH, ¢ yaeOHHKOM 1,0
[loaroroBka K MpPakTUYECKOMY 3aHATUIO 1,0
[oaroroBka K 1a00PaTOPHOMY 3aHATHIO IIPOBEpKa OTYeTa 2,0
16 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
[loaroroBka K MPakTUYECKOMY 3aHITUIO 1,5
Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
17 [loaroroBka K MPakTUYECKOMY 3aHITUIO 1,5
[oaroroBka Kk 7a00PaTOPHOMY 3aHATHIO IIPOBEpKa OTYeTa 2,0
13 Pabora ¢ KOHCIIEKTOM JIEKINH, ¢ yIeOHHKOM 1,0
[loaroroBka K MPakTUYECKOMY 3aHITUIO 1,5




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

He npenycMoTpeHO yueOHBIM IIaHOM

7. OHEHOYHBIE MATEPUAJIBI JJISI TPOBEJIEHUS IPOMEXKY-
TOYHOM ATTECTALIMM OBYYAIOLIUXCS MO JUCLHMUIIJIMHE

(MOJIY.JIIO)

7.1. Onucanue moka3arejied U KpUTepHeB OLEHUBAHUS KOMIIETEHIIMI
HA Pa3JIMYHBIX ITANaxX X (POPMHUPOBAHUSA, ONMUCAHNE IIKAJ OLEHUBAHUS

7.1.1 DTan TeKyuero KOHTpPoJst

PGBYJIBTaTBI TCKYHWICTO KOHTPOJIA 3HAHUM U MEKCECCHOHHOM arrecrannu
OLICHUBAKOTCA 110 CH@I{YIOHICIZ CHUCTCMC:

«ATTECTOBAHY,
«HE aTTCCTOBAH)).
Komnerenius) Pe3yabTarhi o6yuenus,, xa- Kpurtepun ATTecTOBaH He aTrrecToBan
C(I)op]\[a)zgzzgz;}:‘c)::,MIfOMne- OLCHHBAHHT
TEHIHH
IK-1 3HATh OCHOBHBIC y3JIbl BBI- | AKTHBHas paboTa Ha npak- | Bemonnenue pador |  Heswmonnenue
YHUCIUTEIBHBIX YCTPOMCTB | THYECKUX 3aHATHSIX, OTBEYA- | B CPOK, MPEIYCMOT- paboT B cpoK,
uQpoBoii 00paboTKn €T Ha TEOPETHYECKUE BO- | PEHHBII B pab0UuX | MperyCMOTPEHHBIN
CUTHAJIOB; MIPOCHI NIPH 3aIUTE Kypco- Tporpammax B pabouux mpo-
OCHOBBI BEICOKOYPOBHEBO- BOT'O IIPOEKTA rpamMmax
TO sI3bIKa OIMCAHUS ama-
patubix cpenacts (VHDL);
YMETh CTPOUTh HMHUTa- Pemenne crangapTHBIX Brimonnenue pa- Hesrimonnenne
LIMOHHBIE MOJENIN CIIOXK- MPAaKTHYECKUX 33124 00T B CpOK, pabort B cpoK,
HO-(YHKIIMOHAIBHBIX MIPEAYCMOTPEHHBIH | MPeyCMOTPEHHBIN
IUQPOBEIX  YCTPOWCTB B pabouux mpo- B pabouux mpo-
00paboTKH CHTHAJIOB B rpamMMax rpamMMax
CUCTEME
Matlab/Simulink ¢ wnc-
MI0JIb30BaHUEM s3bIKa M-
¢aiina, fi-oObexTOB WU
rpaguIecKoro mpeacTaB-
neHnst UQPOBBIX aBTO-
Mmaros (StateFlow);
CTPOUTHh  (PYHKIIMOHAIIb-
HBIE MOJENN IH(POBBIX
YCTPOWCTB  00paboTKH
CUTHAJIOB C NPUMEHECHH-
em s3pika VHDL u me-
rapynkuuit B CAIIP
[UINC Altera Quartus II
u Xilinx ISE
BJIaJ€Th HaBbIKaMU pabo- | Pemenne npuKiIagHbIX 3a- Brimonnenue pa- Hesrbimonnenne
1 ¢ CAIIP TIJIMC | gay B KOHKpETHON IpeaMeT- 00T B CPOK, paboT B CpOK,
Altera Quartus I wm HOH obnacTH MIPEIYyCMOTPEHHBIH | IPEAyCMOTPEHHBII
Xilinx ISE (Vivado) B pabouux mpo- B pabouux mpo-
rpamMMax rpamMMax




7.1.2 JTan NpoMeKYTOYHOI0 KOHTPOJISI 3HAHUMI

Pe3ynbTaTel NpOMEKYTOYHOTO KOHTPOJIS 3HAHUN OLIEHUBAIOTCS B § CEMECTpE

JUTs1 O4HOM (POpMBI 0OYUYEHUS 110 CUCTEME:
«3aYTEHO;
«HE 3aYTEHOY.

Komnerenuus Pe3yabTaThl 00yue- Kpurepun 3auTeHo He 3auTeno
HMs, XapaKTepu3yro- OLCHUBAHHUA
e
copMUpPOBAHHOCTH
KOMIICTCHIIMHU
IK-1 3HAaTh OCHOBHBIE Bomnpocs! (tect) | YpoBeHb 3HaHUH B 00b- | YpOBEHb 3HAHWH HU-
Y31IbI BBIYUCIUTENb- K 3a4eTy éMe, COOTBETCTBYIOIIEM | 7K€ MUHHMAaJbHBIX

HBIX YCTPOUCTB

1 poBoit 00padoT-
K{ CUTHAJIOB;
OCHOBBI BBICOKO-
YPOBHEBOTO SI3bIKA
OTIMCaHM amnmapar-
HBIX CPE/ICTB

IIporpamMMe noAroToB-
KH. JIOmyIIeHbl HEKOTO-
PpBI€ OrPEIIHOCTH.

TpeboBanuii. Imenn
MecTO TpyOble ommo-
KA

YCTpOWCTB 00paboT-
KA CUTHAJIOB B CH-
cTeme
Matlab/Simulink ¢
UCIIOJIb30BaHUEM
s3pIka M-daiina, fi-
o0bekToB M Tpadu-
YECKOro  IIpeJICTaB-
JNEeHUS  OU(POBBIX
ABTOMATOB
(StateFlow);
CTpouTh  (YHKIHO-
HaJIbHBIC MOJIETIH
IU(POBBIX
YCTpOWCTB 00paboT-
KA CUTHAJIOB C IIpH-
MEHEHHEM S3bIKA
VHDL u meradyHk-
uuid B CAITIP TUIMC
Altera Quartus II u
Xilinx ISE

cTsaMu. BeIoHEHEI Bce
3aJlaHus B IIOJTHOM 00b-
éMe, HO HCKOTOPBIC C
HCIO04YCTaMHU.

(VHDL);

YMETh CTPOUTH UMH- CrangapTHbIe [Mponemoncrpuposans! | IIpu BeimoaHEeHNN
TalMOHHBIE MOJENN 3aaHHs BCE OCHOBHBIC YMEHHUS. | CTAHIApTHBIX 3aJaHUH
CIO2KHO- BeimomnneHs! Bee oc- HE IIPOAEMOHCTPUPO-
(YHKIIMOHAIBHBIX HOBHBIE 3aJ]aHus C He- BaHbI OCHOBHBIE yMe-
IU(POBBIX KOTOPBIMH ITOTPELIHO- Hus. Umenn mecto

rpyObIe OMMOKH.

BIIAJICTh  HABBIKAMH Ipuxitagaeie
paboter ¢ CAIIP 3a1aHUS
IIcC Altera
Quartus I  wmm
Xilinx ISE (Vivado)

IIpogeMoHCTpUPOBAHEI
0a30Bble HABBIKH IIPU
BBINTOJITHEHUH CTaH/IApT-
HBIX 3alaHUH C HEKOTO-
PBIMU HEJOUETaMU.

[pu BEITOTHEHNH
CTaHJIAPTHBIX 3aJaHUN
HE IPOAEMOHCTPHUPO-
BaHbI 0a30BbIE HABBI-
ku. Umenu mecto
rpyObIe OmMOKH




7.2 IlpuMepHBIA NepeYeHb OLEHOYHbIX CPeACTB (THIOBbIE KOHTPOJIb-
Hble 32IaHUSl WIM HHbIe MATepPHAJIbl, HEOOXOAMMBbIEe sl OLEHKH 3HAHMM,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH)

7.2.1 IlpumepHblid NepevYeHb 3aJaHUM IJIs1 MOATOTOBKH K TeCTHPOBAa-
HHIO

1. Kak onpeneasiercs JlerepMUHMPOBAHHBIN CUTHAJ?

a) 3HayeHue ATOr0 CUTHala B JII0OOW MOMEHT BPEMEHU OMpEAessieTCs
TOYHO.

0) B m000if MOMEHT BpeMEHU 3TOT CHUTHAJl MPEJCTaBISIET COOOM City-
YaliHyI0 BEJIWYMHY, KOTOpasi MPUHUMAET KOHKPETHOE 3HAUYE€HHE C HEKOTOPOU Be-
POSITHOCTBIO.

B) B m000it MOMEHT BpeMEeHU 3TOT CUTHAJ MPEACTaBIsET COOON HE CIIy-
YalHYIO0

r) Bennunny, kotopasi npuHUMAaeT KOHKPETHOE 3HAYEHUE C HEKOTOPOM
BEPOSTHOCTHIO.

1)  3HayYeHUe 3TOr0 CUTHAJa HEJb3sl ONPEAEIUTh TOYHO B JIFOOOM MOMEHT
BPEMEHHU.

2. Kakumu nmapaMeTpamMu onpeje/isiercss rapMOHHUYEeCKHUH CUrHa?

a)  AMIUIUTYAOU A M 4acTOTOH .

0) Awmmiutynoit A u HayanbHOU (azoil .

B)  AMIUIMTYJI0M A, 4aCTOTOM ® U HaYaiabHOU (a3oil .

T) YacroToit ® u HavanbHOU (a3oi ¢.

3. Kakue ycioBus Jlupuxie 10/1:keH ya0BIeTBOPATH psiji Dypbe 4T0 ObI
pa3jioKeHue CyuecTsoBaio?

a) He nomxHO OBITH Pa3pbIBOB BTOPOrO poAa M YHUCIO SKCTPEMYMOB
JIOJKHO OBITh KOHEYHBIM.

0) He gomxHO OBITH Pa3pbIBOB BTOPOIO POJA, YUCIO Pa3pbIBOB MEPBOTO
po/ia 10MKHO ObITh KOHEUHBIM U YKCIIO IKCTPEMYMOB JI0JKHO ObITh KOHEUHBIM.

B)  He momxHo OBITH pa3pbIBOB BTOPOTO poja U YHUCIO Pa3phIBOB MEPBO-
ro poja A0KHO ObITh KOHEUHBIM.

r) Uucno pa3pblBOB MEPBOTO POJia JAOIKHO OBITh KOHEYHBIM M YHUCIIO
AKCTPEMYMOB JOJKHO OBITh KOHEUHBIM.

4. Ecan B aHAJIOTOBOI cUCTeMe NMPOU3BOJILHAS 32/1€P:KKA M0JaBaeMOro
HA BXO/l CUTHAJIA IPUBOJMT JIMIIb K TAKOH Ke 3a/1ep:KKe BHIXOJHOT0 CUTHAJIA,
He MeHssl ero GopMbl, CHCTeMA HA3BIBAETCHA?

a) CranuoHapHOi.

0) He craunonapHoi.

B)  I[lapamerpuueckoil.

r) Cucremoil ¢ nepeMEHHBIMH TapaMETPAMMU.

5. UMnyJbcHasi XapaKTepUCTHKA 3TO: ?

a) OTKJIMK Ha BO3ACHCTBHE 3-(DYHKIIUH.

0)  Ortkiuk Ha Bo3jeiicTBUE B BUJie PyHKIIMU XeBuUcaaa.

B)  OTKJIMK Ha BO3JEHCTBHE B BUJIE MPSIMOYTOJILHOTO UMITYJIbCA.

r) [lepenarounas QyHkuus.



6. Ilpouecc nmpeodpazoBaHusi AHAJIOITOBOI0 CHTHAJIa B MOCJIeI0BaTe/Ib-

HOCTh 3HAYEHU I, HA3bIBAETCA?

a) KBanToBaHue curHaia no ypoBHIO.

0) Ilomyuenue urppoBOTO CUTHATA.

B)  Jluckperuszauueil curnana.

r) Mopynanuen curuana

7. Kakoe CcBOICTBO He OTHOCHTCH K JMCKPETHOMY Ipeo0pa3oBaHHIO

®ypbe?

CcKasd.

Hasd.

a) JIMHEWHOCTB.

06)  Kpyrosas cBéprka.

B) 3aziepKka.

r) CummeTpusi.

8. Z-npeoOpa3oBaHue umeer cBoiicTa?

n)  HenuneiHOCTS.

e) [uKIMYHOCTS.

k)  JImHEeHHOCTH, 3aepikKa, CBEPTKA.

3) Conpsik€HHOCT.

9. Kakne 0b1BaloT popmbl AMCKPEeTHbIX PUIBTPOB?
a)  KanoHuueckas, TpaHCIOHUPOBAHHAsI, TOCJEA0BATENbHAS, ITUIITHYE-

0) Kanonnueckas, 6anaHcHasi, mapajiieabHas, dJUTHITHIEeCKasl.
B) TpancnonupoBaHHas, MocIe0BaTeIbHAS, MapaliebHas, KacKa Hasl.

r) KanoHnueckas, TpaHCIIOHUPOBAHHAS, MTOCIEA0BATENbHAS, TapaJlIeb-

10. le/l OﬁpﬂﬁOTKe CUI'HAJO0B NMPUXOAUTCHA yBEIUYUBATL UJIH YMCECHb-

maTb 49acToTy AUCKPETU3AIIUUN CUTHAJIOB. Yro IMPpoOU3BOANT (l)yHKIIHSI nepe-
I[I/ICerTI/I3a]_[I/II/I?

aay

a)  IloBbImaeT 4YMCTOTY TUCKPETU3ALMH B L[EJI0€ YHUCIIO Pa3.

0)  M3meHeHHe 4acTOTHI AUCKPETU3AIMU B IPOU3BOIHLHOE YUCIIO Pa3.
B)  IloHmkeHHe 4acTOTHI AUCKPETU3AIMHU B IIEJI0€ YUCTIO pa3.

r) [ToBblllIeHNE YaCTOTHI AUCKPETU3AIMU B TPOU3BOIBLHOE YHUCIIO Pa3.
11. luckpeTHoe npeodpazoBanue ®ypbe ucnob3yercs s ?

a)  KoppemnsauronHoro ananusa.

0)  AmnHanuza npenesbHbIX IUKIIOB.

B) CnekTpanbHOro aHanusa.

r) KBanToBoro ananusa.

7.2.2 IlpuMepHbIi NepeYeHb 3aJaHUM ISl pellleHUs] CTaHAAPTHBIX 3a-

1. Ciny4aitHple CTallMOHApPHBIE MPOLECCHI, ITO CIy4YalHbIE IPOLECCHl Y KO-

TOPBIX:

a) CTaTuCTUYECKUE XapaKTEPUCTUKH, KOTOPBIX OJMHAKOBHI BO BCEX Bpe-

MCHHBIX CCUCHHUAX.



0) CTaTucTUUECKHE XapaKTEPUCTHKU, KOTOPBHIX PA3JIMUHbI B 3aBUCHUMOCTH
OT BPEMEHHBIX CEUCHUI.

B) Y KOTOPBIX, CTATUCTUYECKUE XAPAKTEPUCTUKU CTPEMSTCI K OECKOHEUHO-
CTH.

r) CTaTucTUYeCKUEe XapaKTEPUCTUKHU, KOTOPHIX HE MOTYT IPUHUMATH HYyJIe-
BbIC 3HAUYCHUSI.

2. JInHeliHas cucTema ycTOW4YnBa, €CIIN:

a) Ecnmu nmpu HyneBOM cUrHaje BBIXOJHON CUTHaN paBeH | mpu dr00bIX
HayaJbHbIX YCIOBUSIX.

0) Eciu npu HyJIeBOM CUTHaje BBIXOJIHOM CHUTHAJl BO3PACTaeT MpHU JIOOBIX
HayaJbHbIX YCIOBUSIX.

B) Eciu npu HyneBOM cHUrHalie BBIXOJHOM CHUTHAN 3aTyXaeT MpHU JOOBIX
HayaJbHbBIX YCIOBUSIX.

r) Eciu npu HyJeBOM CHUTHalie BBIXOJHOM CHUTHAJ CTPEMHUTCS K OECKOHEU-
HOCTH TIPH JTIOOBIX HAYAJIbHBIX YCIOBUSIX.

3. Enunuuynas uMmynbcHas (YHKIUS SIBIASETCS NUCKPETHBIM aHAJIOrOM
nenbTa-(QyHKIUU U TIPEJCTABISAET COOOM:

a) beckoHeYHO y3Kuil UMITYJIbC ¢ OECKOHEYHON aMIUTUTYAOM.

0) OOUHOYHBIN OTCUET C €AMHUYHBIM 3HAYCHUEM.

B) Cymmy O€CKOHEUHOM T€OMETPUUECKON TPOTPECCHUHU.

r) OTCUETHI CUHYCOU/IBI C TPOU3BOJIBLHON YaCTOTOM M HAYAJIbHOM

4. Kak onuchIBaeTCs IUHEWHAA LIENb B TPOCTPAHCTBE COCTOSAHUIN?

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. Cunre3upyite HepekypcuBHbIN quckpeTHbit KM X-bunbtp Ha 32 oTBOAA
¢unbrpa ¢ nuHelHoN @YX ¢ moMoupo pyHKIMM remez B cucteMe Matlab. Ilo-
psanoxk KUX-dunbtpa 32, 3HaueHUs 4acTOT, HOPMUPOBaHHbIE K yactoTe HaiikBu-
cta f=[0 0.2 0.25 1], BexTop, coaepxaniuit 3HaueHus: aMmmutyg AUYX a=[1 1 0 0]

b=remez(32,f,a)

5. YUemMy COOTBETCBYET MHTETPUPOBAHUE B UaCTOTHOM 00J1aCTH?

a) YMHOXKEHUIO Ha JW.

0) YMHOXEHUIO Ha 2T.

B) YMHOXeHHI0 Ha 1/(Jw).

r) YMHOXeHuto Ha 1/(2m)

6. /IBa cunycomaanpHbIX curdana ¢ nepuoaamu 10 mc u 30 mc cknaapiBa-
I0TCSI, B pe3yJIbTaTe MOJIy4yaeTcs OJWH CUTHAI. [[7s onpenieneHust ero 4acTOTHOTO
COCTaBa MCIOJB3YETCSl aHANU3aTOp cnekTpa. Kakme 4acToThl Bbl 0)KUIAETE yBHU-
IETh?

a) 10T’ u 300,

0) 40I'1,

B) 100I'm m 33.311,

r) 133.3T..



7. Tpu cunyconpanbHbix curiana ¢ yacroramu 100I'm, 200I'q u 350l u
ammutygamu 1B, 2B u 3B cOOTBETCTBEHHO, CKIIaIBIBAOTCS, B PE3YJIBTATE MOJIY-
yaeTcs oauH curHai. Kakoi qoimkHa ObITh MUHUMAJIbHASI YaCTOTA TUCKPETU3AIUN
IUISL TOrO, YTOOBI 00ECIEYUTh MPUEMIIEMOE BOCCTAHOBJIEHUE CyMMapHOT0 CUTHA-
na?

a) 70001,

0) 1025 I',

B) 1050 I',

r) 400 I'm.

8. Uucrto cunycomaanbhblii curdan ¢ yacrororn 100I'n quckperusupyercs ¢
yactoror 150I'. Ha kakoil u3 clienyromux 4acTOT 0KUIACTCS SITACUHT?

a) 75 T'n,

0) 100 I'n,

B) 150 I'ly,

r) 50 I'm.

9. Curnan uMeeT WHPHHY MOJIO0CHL, paBHYIO 1K1, ¢ HEHTpanbHON YacTOTON
takxke paBHou 1kI'n. CunyconaanpHblid curHai ¢ yactoror 1250 I'n cknanpiBaer-
Csl ¢ UCXOAHBIM cUrHaJIOM. [IIuprHa monocsl HOBOro CUrHajia paBHa:

a) 2250 I'm,

0) HeusmenHa, 1 kI,

B) 250 I'ly,

r) 1250 I'm.

10. ITepen mocrynnennem curHana Ha Bxox AL ero cienyer npomycTursb
qyepes:

a) OrpPaHUYUTENb CIEKTPa JJISl TOro, YTOObI camasi BHICOKAsl 4acTOTa CUTHa-
Jla HE MPEBbIIIAJA MOJTOBUHBI YACTOTHI JUCKPETU3ALNH,

0) criaxuBarwmuil QUIbTp AJISI TOTO, YTOOBI TapaHTUPOBATh OTCYTCTBHUE
CKayKOOOpa3HbIX U3MEHEHHUI B CUTHAJIE,

B) OTPaHUYUTENb CIEKTpa JUIsl TOr0, YTOOBI caMasi BHICOKAsl 4acTOTa CUTHa-
Jla HE MPEBbIIIAIa YABOCHHON YaCTOThI JUCKPETU3ALINH,

') KOMITPECCOP YacCTOT.

7.2.3 IlpuMepHblii nepeYyeHb 3aJaHUM JJIA pellleHus] NMPUKJIAJAHBIX 3a-

naq

1. Koppeasiunonnas ¢pyHkums:

a) [IpssmoyronbHa.

0) He cummerpuuna.

B) TpeyronbHas

r) CummeTpuyHa.

2. Cuay4aiiHble CTAllHOHAPHBIE NPOIECCHI, ITO CAyYaliHbIEe MPOLECChI
Y KOTOPBIX:

a) CraTucTu4eckue XapakTEpUCTUKH, KOTOPBIX OJMHAKOBBI BO BCEX
BPEMEHHBIX CEUCHUSX.



0)  CraTHUCTHYECKHE XAPAKTEPUCTUKH, KOTOPBIX PA3JIMYHbI B 3aBHCHMO-
CTH OT BPEMEHHBIX CEYEHUH.

B) Y KOTOpPBIX, CTATUCTUYECKHE XAPAKTEPUCTHUKU CTPEMSTCS K Oecko-
HEYHOCTH.

r) CratucTuyeckue XapakTEPUCTHKH, KOTOPBIX HE MOTYT HNPUHUMATh
HYJIEBbIE 3HAUYCHHUS.

3. JIuneiiHas cucTeMa yCTOMYMBA, €CJIM:

a)  Ecnum npu HyJeBOM cHrHaje BBIXOJHOW CUTHaN paBeH | mpu mro0bIX
HaYaJIbHBIX YCIOBUSX.

0) Ecau npu HyneBOM CUTHAJIe BBIXOJHOW CHTHAaj BO3pPACTaeT IMPH JIIO-
ObIX HAYaJIbHBIX YCIOBHSIX.

B)  Ecnu npu HyneBOoM cHUrHajie BBIXOJHOM CUTHAJ 3aTyXaeT MpH JIFOObIX
HaYyaJIbHBIX YCIOBUSX.

r) Ecnu npu HyJneBOM CHUTHaj€ BBIXOJHOM CHUTHal CTPEMUTCS K OeCKo-
HEYHOCTH IPH JIFOOBIX HAYAJIbHBIX YCIOBHSIX.

4. Ennnnynass uMnyjabcHass QyHKUusi siBJIsieTCSl JUCKPETHbIM aHa-
JIOTOM JeJIbTa-QyHKIMHU U NIPeACTABJIAET COOO0N:

a) beckoHEUHO y3KHil UMITYJIbC C OECKOHEUHON aMIUIUTYI0M.

0) OIMHOYHBIN OTCYET C €AMHUYHBIM 3HAUYCHUEM.

B) CyMMy 0€CKOHEYHOM reoMeTpUIeCcKO Mporpeccumu.

r) OTCU€Thl CUHYCOUIBI C MPOU3BOJIBHOM YacTOTON M HayaabHOU (ha30il.

S. Kak onuceiBaercs JiMHelHadA Helb B IPOCTPAHCTBE COCTOSAHUI?

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 COOTBETCBYeT HHTErPUPOBAHHE B YACTOTHOM 00J1acTH?

a)  YMHOXEHHUIO Ha JW.

0)  YmHOXeHMIO Ha 2m.

B)  YMHOxeHuro Ha 1/(jw).

T) Ymuoxenuro Ha 1/(2n)

7. OuabTPANMIO JIy4llle BCero XapaKTepu30BaTh KAK MPOLECC:

a)  YMHOXEHUS 4acCTOTHI,

0)  wu3MeHeHus Qa3bl cUrHajIa A0 TPeOyeMOro 3HaUeHUs,

B)  MaclITaOMpOBaHMS aMIUIUTYAbl CUTHAA,

I)  yJAJICHHs HEXeJaTelIbHbIX W BBIIEJIEHUS MOJE3HBIX YaCTOTHBIX CO-

CTaBJISIIOLIUX.

8. /IBa 4YHMCTO CHHYCOMJAJBbHBIX CHIHAJIa MMEKT OAUHAKOBYI aM-

IWIUTYAY «A» H 4actoty «f». PazHocTh (a3 Mexay HUMHU COCTaBJsieT

180°. Eciin 3TH CHI'HAJIBI CJIOKHTH, TO KAKMM Oyaer CyMMAapHbId CHI-

HaJa?

a)  cursaia He Oyjer,

0)  CHHYCOMJAJBHBIN CUTHAJ C aMIUIMTYJ0M 2A u yacTtoToil 2f,

B) CUHYCOUJAIbHBIA CUTHAJ C aMIUIMTY10i A u casurom ¢assl 90° ot-

HOCHUTEJIBHO IIEPBOIO U BTOPOI'O0 CUTHAJIOB COOTBETCTBEHHO,



r) CUHYCOUJAIbHBIA CUTHAJ C aMILTUTYA0M A/2 1 yactoToi f.

9. Anasiorosbiii H4 ¢puabTp npeacrasiasier codoii RC-uenouky, rae
R =10kOm u C =30 H® (10kOm= 10000 OM, 305D = 30 * 10-9 ®) Ye-
MY PaBHA 4acToTa cpe3a puiabTpa?

a) 600 I,
06) 531Twm,
B) 1661,
r) 3300 I'm.

10. 3nauenne AUX QuibTpa B mojgoce nNpomyckaHusi paBHO «1», yacTtoTta
cpeza — 1 kl'n. 3nauenne AUX magaet 1o 0.001 wa wactore 10 xI', koTOpas
SBJIIETCS HA4YaJbHOM TOYKOM MOJIOCHI 3ajepkuBaHus. KakoBa CKOpPOCTH
cnana B n1b/nexana?

a)  HeT AOCTAaTOYHOM MH(OpMAINU AJIsI BRIUUCICHUS] CKOPOCTH CIaJa,

06) —57 nb/nexana,

B) —60 nb/nekana,

r) IJIOCKAsl XapaKTEPUCTHUKA.

7.2.4 HpHMeprIﬁ NMEPEYCHb BOMMPOCOB IJIsI MOATOTOBKHU K 3a4€Ty

1. Urto nzyuaetrcss B OcHoBax [IOC? O6001mennas cxema [{OC.

2. Kaxkossl mpenmymectsa u Hepocrarku [{OC?

3. Uro Takoe mguckperuszanusi W KBaHTOBaHUE? (OCHOBHBIE THIIBI
CUTHAJIOB, HOPMUPOBAHHOE BpEMs 1 HOPMUPOBAHHAS YaCTOTA.

4. Urto Ttakoe Z-tpeobOpazoBanue? Ilpumepsr Z-npeoOpazoBaHus
MpOCTEUIINX (PYyHKIIHIA.

5. OcHOBHBIE CBOICTBA Z-TIpe0Opa3oBaHMUs.

6. Kak npaktudecku BBIIOJHIETCS oOpaTHOE Z-ipeodpa3zoBaHue?

7. Uto Takoe JIMHEWHAs CUCTEMA C MOCTOSIHHBIMU MTapaMeTpaMH ?

8. Uto Takoe UMITyJIbCHAsA XapakTepuctuka? Gopmyna CBEPTKH.

9. UTto Takoe pa3HOCTHbIE ypaBHEHUs1? PeKypCUBHbBIE U HEPEKYPCUBHBIE
CUCTEMBL.

10. Kpurepuii yCTOMYMBOCTHM JMHEWHOM JUCKPETHOW CHUCTEMBI BO
BPEMEHHOI 00JacTH.

11.  Yro Takoe nepenarounas pynkuus? Hymu u nomroca.

12.  Kpurepuili yCTOWYMBOCTH JIMHEMHOW JUCKPETHOW CUCTEMBI B Z-
o0nacTu.

13.  DOxcnopecc-anamn3z AUYX u @YX 3BeHa 1 nmopsiaka.

14. Oxkcnpecc-ananu3z AUX u @UX 3BeHa 2 nopsaka.

15.  MuHumanbHO-pa3oBbie U Pa30BbIC 3BEHbSI.

16. Uto Takoe 4acTOTHAasA XapAKTEPUCTUKA JUCKPETHONU CHCTEMBI?

17. KakoBbl OCOOEHHOCTM YACTOTHBIX XapaKTEPUCTUK JTUCKPETHBIX
cucrem?

18. O ugem roBoputca B TeopeMme KorenpHukona?



19. Yro Takoe nuckpeTHoe npeodpazoBanue Oypue (AI1D)?

20. CsoiictBa [AI1D.

21. Yro Takoe Kpyromas CBEpPTKa, B YE€M €€ OTIIMYUE OT JIUHEUHOM?
Brruucnenue ceeptku ¢ nomouisro JI1D.

22. UYrto Takoe cekuuoHupoBaHHas  cBepTka?  IlepekpeiTHe ¢
CYMMUpPOBaHHE, MEPEKPHITUE C HAKOILJICHUEM.

23. Yro takoe BII®? Hackonbko 3¢dextuBHee BIID mo cpaBHeHHo ¢
JAID?

24. TlocnepoBatenbHOCTh onepanuid bII® (mpopexxuBaHue 1Mo BpEMEHHM).

25. TlocnemomarenpHOCTh omneparuii BIID (mpopexxuBanue 1Mo 4acToTe).

26. Kak BbluHCIUTH OOpaTHOE AHMCKpeTHOE MpeodpazoBanne Dyprve ¢
noMoibto bITD?

27. K KakuM  UW3MEHEHUSIM  BpPEMEHHOIO  CUTHajla  MPUBOAUT
TACKpETU3aLMs cieKTpa?

28. Kaxk uzmenurcs Ha Bbixojie npeodpazonarens 1D, ecnu BpemeHHy10
MOCJEA0BATEIBLHOCTh Ha BXOJIE AOTOIHUTD HYJISIMU?

29. Yro Takoe crinaxuBarouuid puibtp? Uto Takoe antu-SINC?

30. K kakuMm W3MEHEHUSIM CIIEKTPA MPUBOAUT TUCKPETU3ALUS
HENPEPBHIBHOTO CUTHaja?

31. Yro Takoe wacrora HaitkBucra?

32. Kak Bener ce0st CIEKTp rapMOHUYECKOT0 CUTHAJIA MPYU OTPaHUYECHUU
€ro BO BpeMeHu?

33. Uro Takoe aHTHAJIaM3UHTOBBIN (HUIBTP?

34, ®opmatsl NPECTABICHUS YUCET U CIOCOOBI KOAUPOBAHUS B
U(PPOBBIX CUCTEMAX.

35. B ueM npuyMHa NOSABJICHUS ITyMOB KBAHTOBAHUS?

36. KakoBbI CTaTUCTUYECKUE CBOMCTBA (MAT.0XKUAaHUE, JUCTIEPCHUS)
IIyMOB KBaHTOBAaHMS?

37. Kak oIleHUTh CTATUCTUYECKHE CBOMCTBA IIIyMOB KBAHTOBaHUS Ha
BoeIxoje cuctemnl LIOC.

38. Junamuueckwuit quamna3on cucteMsl [{OC, macmrabupoBaHue.

39. Yro takoe npenenbHbie UKL B [JOC? Uto Takoe KUX n BUX
¢unetpe? [lpocTeiime npumMepsl.

40. Kaxkum obpazom omnpenensercs peakuus JICIIIT Ha BxogHOM curHan
MPOU3BOJIBLHOTO BUIA?

41. B xakom cnyuyae KUX-punbtp umeer nuneiinyo @YX?

42.  Jlns yero mpumeHnstoTcsa okHa? SBnenue ['nd0ca.

43. Kakue BUIbBI OKOH BbI 3HaeTe?

44. B uyeM 3awiroyaercss MeTOJ B3BemMBaHusA mpu cuHTese KUX
bunbTpoB?

45. Tloctpoenne BUX-DuiabTpoB METOAOM HEMOCPEJACTBEHHOTO 3aJIaHUS
HYJIEN U TIOJIFOCOB.

46. Ocobennoctu AUX u @YX ¢unstpoB barrepBopra, UeObiesa u
Kayspa (amnuntudeckux). B ueM ux cuibHbIE U c1a0ble CTOPOHBI?



47. B ueM cyTh MeTOJa MHBAPUAHTHOTO MPeoOpa3OBaHUS UMITYJIbLCHOU
xapaktepuctuku Juisi cunte3a bUX ¢punbTpoB Ha 6aze aHATOTOBBIX MPOTOTUIIOB?

48. B uem cyTh MeTO/a OUNIMHEMHOTO TpeoOpazoBaHus s cuHte3a bUX
(GbunbTpoB Ha 0a3e aHAJIOTOBBIX MPOTOTUIIOB?

7.2.5 IlpumepHBbIii NepevyeHb BONMPOCOB ISl MOATOTOBKH K IK3aMeHY
He npenycMoTpeHO yueOHBIM IIIaHOM

7.2.6 MeToauKa BbICTABJICHUS OLECHKHU MPHU NMPOBEACHUN MPOMEKYTOU-
HOH aTTecTalu

3adeT MpPOBOAUTCS MO TeCT-OWiieTaM, KaXKIbld U3 KOTOPBIX coaepkut 10
BonpocoB u 10 nmpuknaaHeix 3ama4d. Kaxaplil npaBUIbHBIN OTBET HA BOIIPOC B Te-
cte orieHuBaeTcs 1 6anmom. MakcumanbHOE KOJIMYeCTBO HaOpaHHbIX OaiioB — 20.

1. He 3auer ctaBuTCSA B Clly4ae, €CJIM CTyIeHT Habpan meHnee 10 6aiios.
2. 3ader craBuUTCA, eciu cTyAeHT HaOpan oT 10 mo 20 Gamios.

7.2.7 I1aciopT OLIEHOYHBIX MATEPHAJIOB

No KonTpommpyembie paszge- | Koa kontponupyemont | HanmenoBanue
n/m JbI (TEMBI) TUCHUILIUHBI KOMIETEHIIUU (MUJIU €€ | OLIEHOYHOI'O CPe/i-
4acTH) CTBa

1 OcHoBnbie noHsaTus 1HOC, I1IK-1 Tect, 3auer, ycCT-
JUCKPETHBIE CXEMBI U HBIN OTpoC
CUTHAJIBI

2 YacToTHO-BpEMEHHBIE [K-1 Tect, 3auer, ycCT-
npeodpa3zoBaHus JIUC- HBIN OTIpOC
KPETHBIX CUTHAJIOB

3 OcHoBbl 1TU(ppOBOH PUITH- [K-1 Tecr, 3auer, ycr-
Tpalluy CUTHAJIOB HBIN ONPOC

4 KBantoBanue B 1udpo- [K-1 Tect, 3auer, ycCT-
BBIX CHCTEMAX HBIM OIPOC

7.3. MeToan4eckue MaTepuaJibl, onpeae/siiouue npoueaypbl OleHuBa-
HUSI 3HAHWH, YMEHHH, HABBIKOB M (UJIM) ONbITA AeATEJIbHOCTH

TecTupoBaHue OCYIIECTBISETCS, TUOO MPU MOMOIIKN KOMIBIOTEPHOU CHUCTe-
MBI TECTUPOBaHMUS, JIMOO C UCIOIB30BAHUEM BBIJAHHBIX TECT-33JaHU Ha OyMaK-
HOM Hocutene. Bpems tectupoBanua 30 MuH. 3aT€M OCYHIECTBIISIETCS MPOBEPKA
TE€CTa PK3aMEHATOPOM M BBICTABIISICTCS OLEHKA COTJIACHO METOJAMKHU BBICTABJICHHUS
OLICHKU IMPU MPOBEACHUHN TPOMEKYTOUYHOM aTTECTALINH.

Pemniennie mpuKIIagHbIX 3a7a4 OCYLIECTBIISIETCS, TUOO MPU MOMOIIU KOMITb-
IOTEPHOM CHUCTEMBbl TECTUPOBAHUS, JTUOO C UCMOJIHb30BAHUEM BBIJJAHHBIX 3a7a4 Ha
OymaxkHoM HocuTtene. Bpems pemenus 3agau 30 mMuH. 3aTeM OCYILECTBIISIETCS



IIPOBCPKa PCIICHUA 3ada4 5K3aMCHATOPOM M BBICTABJIACTCA OLICHKA, COIJIaCHO MC-
TOAUKH BBICTABJICHHUA OLICHKHU IIPpU IIPOBCACHHUHA HpOMe)KYTOqHOﬁ arTecranuu.



8 YYEBHO METOANYECKOE U UTH®POPMAILIMOHHOE
OBECIHIEYEHUE JUCHUIIJINHBI

8.1 Ilepeyennb y4yeOHOI JuTEPaTYpPhbl, HCOOXOAUMOM 1JIsl OCBOCHMS JUC-
HUTINHBI:

1. A.B. Cepruenko [{udpoas 06paboTka curHaioB : y4ed. mocodue. -
2-e uzn. - CIIG. : Tlutep, 2006. - 751 c. - (YuebHuk ans By3oB). - ISBN 5-469-
00816-9 : 321-00.

2. Aitpuuep Ommanyun C. Ludposas o6padoTtka curnanosn: [Ipakruue-
ckuil mogxon Digital Signal Processing / nep. ¢ anrn. U. FO. opomenko, A. B.
Hazapenko . - 2-e u3a. - Mocksa : Bunbsimc, 2004 (CII6. : [leuatHslit ABOD).

3. A. Onmnenreiim Iudposas odbpadbotka curnanos / moxg pea. A.b. Cep-
THEHKO. - 2-¢ u3., ucnp. - M. : Texnocdepa, 2007. - 856 c.; . - (Mup uudponoi
o0pabotkun). - ISBN 978-5-94836-135-2 : 650-00.

4. C. Cmur lludposas obpaboTka curnaios : [IpakTuueckoe pyKoBOI-
CTBO ISl HTHKEHEPOB U HAYYHBIX PaOOTHUKOB / mepeBo ¢ aHri. - M. : Jloneka -
XXI, 2012. - 720 c. : mn . - ISBN 978-5-94120-145-7 : 977-00.

5. A.B. CtporonoB Iludpoas 06paboTka CUTHAJIOB B 6a3uce Mporpam-
MUPYEMBIX JIOTHYECKUX MHTETPAIbHBIX CXeM [DIeKTpOHHbINA pecypc] : Yuebd. mo-
cobue. - DIEeKTpPOoH. TeKcToBbIe, rpad. man. ( 34,3 MO ). - Bopouex : ®I'bOY
BIIO "BopoHeXCkuil TOCyIapCTBEHHBIN TeXHHUUYeCKHil yHuBepcurer', 2015. - 1
¢aiin. - 30-00.

6. A.B. CtporonoB Iludpoas 00paboTka CUTHAJIOB B 6a3uce Mporpam-
MHUPYEMBIX JIOTUYECKUX HHTErpaidbHbIX cxeM [TekcT] : yueOHoe mocobue. - 3-e
u3., crepeotutl. - Cankr-IlerepOypr ; Mocksa ; Kpacuogap : Jlans, 2018. - 309 c.
: WL, : Tabm. - bubnumorp.: c. 305-307 (25 Ha3B.). - ISBN 978-5-8114-1981-4 : 200-
00.

7. JLM. T'onpnenbepr Lludposas o6paboTka curHaioB : Yuebd. mocodue
111 mH-TOB cBsi3u crierl. 2307, 2306, 2305. - 2-e u3x., nepepad. u goim. - Mocksa :
Panuo u cBs3b, 1990. - 256 c. : mn . - ISBN 5-256-00678-9 : 0-50.

8. JL.M. T'onbnen6epr Ludposas o6padboTka curranoB : CipaBOYHUK. -
Mocksa : Pagno u cBsi3b, 1985. - 312 ¢. : un . - 1-40.
9. I'M. CunensuukoB lludpoas oOpaboTka CUTHAIOB MYJIbTHUMEIUA

[DnexTponHbIi pecypce] : Yuebnoe nocodue / I'. M. Cunenbuukos, A. A. Kanauu-
KoB. - [{udpoas oO6paboTka curnaioB mynbtumenua ; 2023-03-16. - HoBocu-
oupck : CuOMpPCKUl rOCYyIapCTBEHHBIM YHUBEPCUTET TEIEKOMMYHUKAIUA U WH-
dbopmatuku, 2017. - 111 c. - I'apantupoBanHsiii cpok pasmenieHus B ObC no
16.03.2023 (aBTOMPOJIOHTALIHS ). - ISBN 2227-8397. URL:
http://www.iprbookshop.ru/74664.html.

10. B.E. UBanoBa [udpoBass 00paboTka CUTHAJIOB U CUTHAJIBHBIE MPO-
1eccopsl [DIeKTpoHHBIN pecypc] : YuebHoe nocodue / B. E. UBanona, A. U. Ts-
xeB; pea. A. . Tskes. - Camapa : [I0BOIDKCKUI TOCYy1apCTBEHHBIA YHUBEPCUTET
TenekoMMyHuKaui u undopmaruku, 2017. - 253 c¢. - ISBN 2227-8397. URL.:
http://www.iprbookshop.ru/75425 .html



8.2 Ilepeuyenbr UHGPOPMALMOHHBIX TEXHOJOTMid, HCIOJb3yeMbIX MPH
OCylIeCTBJIEHUH 00pa30BaTeJIbHOTO IMpolecca Mo JAUCHUILINHE (MOIYJII0),
BKJIIOYAS NMepevYeHb JUIEH3UOHHOT0 MPOrPaMMHOI0 obecrevyeHusi, pecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « AHTEepHET», COBPEeMEHHBIX
npodeccnoHaNbHbIX 023 JaHHBLIX U HHGPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, npo6Hast ctyaeH4yeckas
Bepcust MATLAB (https://matlab.ru/education/student-trial).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINMAS
JJIA OCYILECTBJIEHUA OBPA3OBATEJIBHOT' O ITPOIECCA

s mpoBeAeHus JEKIIMOHHBIX 3aHATUNH HEOOXOMMAa ayJUTOpPHs, OCHAIIICH-
Has TIakaTaMH M TTIOCOOMSMHU 110 TTPODIITIO.

JlucnneiHpld KJlacC, OCHAILCHHBIM KOMIIBIOTEPHBIMUA MPOTrpaMMaMH s
MPOBEJICHUS Ta0OpaTOPHBIX 3aHATul (ayn.315/4).

10. METOAMYECKHUE YKA3ZAHMS 1151 OBYUAIOLUXCS 1O
OCBOEHUIO JJUCLHUTLIMHBI (MOYJIS)

[To nucuunnune «l{udpoBas 06padoTKa CUTHATOBY YUTAIOTCS JEKIIMH, TTPO-
BOJISATCS MPAKTUYECKUE 3aHSITHUS.

OcHOBOW M3y4eHUS! TUCLUUIUIUHBI SBISIOTCS JIEKIMH, HA KOTOPBIX H3Jiara-
I0TCSl HauOoJiee CYIIECTBEHHbIE U TPYAHBIE BOMPOCHI, a TaKXKe BOMPOCHI, HE
HallleJIIIue OTpaKeHUsl B yueOHoM nutepatype. [IpakTtuueckue u yabopaTopHbIe
3aHATUS POPMUPYIOT HABBIKY MPUMEHEHHUSI OJTYYEHHBIX 3HAHUM.

Bonbiioe 3HaueHne Mo 3aKPETICHUIO0 U COBEPIIICHCTBOBAHUIO 3HAHUM UMEET
caMocTosiTeNbHasl paboTa cTyneHToB. MH(popmalnio o Bcex BUAaX CaMOCTOSTEIb-
HOM pa0OThl CTYAEHTHI MOIYYalOT Ha 3aHATUSIX. OCBOCHHME TUCHUILIMHBI OIICHUBA-
€TCs Ha 3a4eTe.



Bup yueOHbIx
3aHSTHH

JleaTenbHOCTh CTyACHTA

Jlexuus

Hanucanue KOHCHEKTa JIEKUUH: KPaTKO, CXEMAaTUYHO, MOCIEeI0BATEIbHO
(UKCUPOBATh OCHOBHBIE MOJOXKEHHUS, BRIBOJBI, (POpMYyITHUpOBKH, 00001I1E-
HUS; TIOMEYaTh BaXXHBIC MBICIH, BBIIENATH KIIIOUEBBIE CIIOBA, TEPMHUHBI.
IIpoBepka TEpMHMHOB, MOHATUN C IMOMOIUBI SHIMKIIONEIUN, CIOBAPEH,
CTIPAaBOYHHUKOB C BBINMHMCBIBAHUEM TOJIKOBAaHHMM B TeTpaab. OO03HaueHue
BOIPOCOB, TEPMHUHOB, MaTepHaja, KOTOPBIEC BBI3BIBAIOT TPYJHOCTH, IOMCK
OTBETOB B PEKOMEHIyeMoii tutepatype. Eciiu camocTosTensHO HE yaaeT-
csl pa3o0parbcs B MaTepuale, HeoOX0AUMO CPOpPMYIUPOBATH BOMPOC H
3a]aTh MPEIOIABATENI0 Ha JICKIIMH WK Ha MIPAKTHYECKOM 3aHSATHH.
KoHcniekTrpoBaHue peKOMEHIyeMbIX HCTOYHHKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIMi, MOJTOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, MPOCMOTP pe-
KOMEH1yeMo# nureparypsl. IIpocinymmBanue ayauo- ¥ BUACO3anUCeN 1o
3aJJaHHOM Teme, BBINIOJHEHHWE PACUCTHBIX 3a/laHUil, pelIeHue 3agad 1o
AITOPUTMY.

IloaroroBska k
3auery

[Tpu moAroToBKe K 3a4eTy HEOOXOAMMO OPUEHTUPOBATHCS HA KOHCIEKTHI
JIEKLUM, PEKOMEHAYEMYIO JINTEpaTypy U peLICHUE 3a1ad Ha MpaKTU4e-
CKHX 3aHSTHSX.




Jucr perucCrpanmmnu U3MEeHeHMI

[Toanuce 3aBenyro-
Jlara BHE- .
mero kageapoi, oT-

BETCTBEHHOM 32 pea-
nuzanuio OITOIT

/ [TepedyeHb BHOCUMBIX U3MEHEHUMN CEHUA 13-
/11 .
MEHEHUU
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