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JIner aktyanusanum padodeii nporpaMmmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3acefaHuu Kadeapbl DICKTPOHUKUA U MUKPOIICKTPOHUKU

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit




1 eau ocBOeHMS AUCHUNIMHBI (MOTYJIAA)

OcBoeHHEe METOI0B M aJITOPUTMOB 1T (PPOBOIT 00PaOOTKHM CHUTHAJIOB B IPUMEHEHUH K
00paboTke MHPOPMAITMOHHBIX CUTHAJIOB U B TEJIEKOMMYHHUKAIUAX; MpUoOpeTeHne
CTYJICHTaMH TEOPETHUYECKUX U MPAKTUYECKUX 3HAHUI O COBPEMEHHBIX METOAAX
MpeicTaBiIeHHs TU(QPOBBIX CUTHATIOB U CUTHAJIBHBIX KOHCTPYKIIMM, OCHOBAX LIU(PPOBBIX
peoOpa3oBaHUl CUTHAJIOB, CIIOCOOAaX MOCTPOCHHUS U AIrOpUTMax 00paboTku nHbopMauu B
U (POBBIX CPEACTBAX CBAZU

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuna Hudposas 06paboTka CUrHaJIOB BXOIUT B YacTh y4eOHOTO IJIaHa
bopMHpyEMyI0 Y4acCTHUKaMH 00pa30BaTeJIbHBIX OTHOLIEHUH 00pa30BaTeIbHON POrPaMMBl.

JUia n3yyeHus JUCUUIUIMHBI He0OXO0AUMBI 3HaHUS (YMEHUs, BIIAJIEHU),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHUS TUCIUILIHH/ PAKTUK:

[TpoekTHpOBaHUE M TEXHOJIOTHUS 3JIEKTPOHHON KOMIIOHEHTHOM 0a3bl

MonenupoBaHu€e 2JIEMEHTOB U y3JI0B 3JIEKTPOHHON TEXHUKH

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYEHHbIE IPU U3YYE€HUU JAHHOMN JUCLUIUIMHbI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

BoinonHenue u 3ammuTa BeITYCKHOM KBaTM(PUKAMOHHON pabOThI

[Tpon3BoCTBEHHAs - HAyYHO-UCCIIEI0BaTENbCKas padoTa

ITpon3BoaCTBEHHASA-IPEAANUIITIOMHAS TPAKTHKA

3 Komnerennun ody4daronierocsi, opmupyembie B pe3yJibTaTe 0CBOECHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbrare ocBoeHus nucuumiuHbl (Moxyisi)  «lludpoBas 06paboTka CUTHAIOBY
00yJaroImuics T0HKEeH 00IaaTh CICAYIOIIMMA KOMITETEHIHSIMU:

Kon nnaukaropa WNHnukaTop JOCTHIKEHUS KOMITCTCHITHI

[1K-5 Cnocoben MoaenupoBaTh MPOLECCHl U 0OBEKTHI AIEKTPOHHBIX CUCTEM C LIETIO
ONTUMM3ALMY U YIYYIICHUS UX [1apaMETPOB

IIK-5.1 Pa3pabarbiBaeT MMUTALIMOHHBIE MOJIENIH 3JIEMEHTOB U Y3JIOB
3JIEKTPOHHOU TEXHUKHU

ITK-5.2 Mopenupyet puznueckue mporecchl PyHKIIMOHUPOBAHUS TPHUOOPOB U
y3J10B 3JIEKTPOHHBIX CUCTEM

I1K-5.3 [IpoBOAUT MOAENMPOBAHKE IIEKTPOHHBIX Y3JIOB C UCIIOIB30BAHUEM

HMCIOINUXCA CPCACTB I/ICCJ'ICJIOBaHI/Iﬁ 1 ITaKCTOB NPHUKIIAAHBIX NPOTIrpaMM




4. CTpyKkTypa, 00b€M U cOfepKaHNe JTUCHUIIIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacoB, B TOM

qucie:

— KOHTaKkTHas pabora — 58,1 akaz. 4acos:

— ayauTopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— caMmocTosTenbHas pabota — 86,2 akaj. 4acos;

— B popme npakTudeckoil moaroToBku — 0 akai. vac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
5 B aKaJl. yacax 3 Bu KOHTPOJISI
Paznen/ Tema 3 (B axan ) =l = A y P Kox
g 8 © | camMocTOsATENBHOM |  yCcIeBaeMOCTH U
JTUCLUTUTAHBI 3 g o . | xommerenyu
3 g 5 paboThI MIPOMEKYTOUHOH
mab. | mpakT. | 3 aTTecTaluu
Jlek. o S
3aH. 3aH. | O &
1. IuckpeTHbie
TI0CJIE/IOBATEIILHOCTH U CUCTEMBI
Urenue
HTepaTyphl Omnpoc. [TPoBepka
) BBIIIOJIHCHUS TIK-5.1, TIK-
1.1 TucKkpeTHBIC CUTHAIIBI 2 1 4 Brinonuenue y
MPAaKTUYIECKUX 5.2, IK-5.3
MPaKTHYECKUX o
B 3agaHui.
3 .
Yrenne
HTepaTyphl Onpoc. [TPoBepka
) BBITOJHEHUS TIK-5.1, TIK-
1.2 JluckpeTHbIe CUCTEMBI 2 1 4 Brimonnenne ¢
MPaKTUYECKUX 5.2, I1TIK-5.3
MPaKTHYECKUX o
B 3agaHui.
Hroro no paszneny 4 2 8
2. Ilepuonnaeckast
JCKPETH3AIHS
Urenne
HTEDATYDbI Ompoc. [TPoBepka
2.1 OG1ire NPUHITHUIIBL. 4 2 8 Bbmgnﬂzgué BBIIIOJIHEHUS TIK-5.1, TIK-
Hanosxenwue (alaising) MPAKTUYIECKUX 5.2, IK-5.3
MIPAaKTHIECKUX o
sananmii 3aJJaHUH.
Urenne
Omnpoc. [TPoBepka
2.2 JluckpeTusarus JIATEpaTyphl. EHHOHHGHH; MK-5.1. TIK
CUTHAJIOB CO CIIEKTPOM, 3 4 2 8 Brimonnenne DAKTHAECKIX 59 HI’< 53
IIPUMBIKAIOLIHUM K HYJIIO IIPaKTUYECKUX p o - '
sananmuit 3aaHui.
Urenne
HTEDATVORI Omnpoc. [TPoBepka
2.3 duckperu3anus 4 2 8 BLIngnHmeé BBIITOJTHECHUS TIK-5.1, TIK-
MOJIOCOBBIX CHUTHAJIOB MPAKTHYECKUX 5.2, IK-5.3
MPaKTHYECKUX o
N 3aaHui.
HWroro no pazaeny 12 6 24
3. duckperHoe mpeoOpa3oBaHue
Dypbe
3.1 MaremaTuyeckuit 3 4 2 8 Urenue Omnpoc. [TPosepka | IIK-5.1, IIK-
annapar AUCKPETHOro JIUTEPATYPBI. BBINOJIHEHUS 5.2,TIK-5.3




Brimonnenue

npeobpazoBanus Oypne u MPaKTHICCKUX
M MPAKTHIECKUX o
cpoiictBa JII1D sananmii 3aJaHUH.
HH;‘I;ea};He - Ompoc. ITPoBepka
3.2 BeicTpoe 4 2 8 BbIH(I))HHmeé BBITIOJIHCHUS IIK-5.1, TIK-
npeobpazoBanue Dypne - NIPaKTUYECKUX 5.2, TIK-5.3
pSaZLaHHﬁ. SaNIaHMH.
HH;‘I;eaHTHe o Ompoc. [TPoBepka
3.3 BeiiBaer 4 2 12 BbIH(I))HHmeé BBITIOJIHEHUS IIK-5.1, TIK-
npeoOpa3oBaHue HDAKTHACCKIK NIPaKTUYECKUX 5.2, TIK-5.3
p3anaHI/H71 3aJIaHuH.
Hroro no pazzneny 12 6 28
4. AHanu3 U IPOeKTUPOBAHUE
uGPOBBIX GUIBTPOB
HH;IeTpe;P}I;H Omnpoc. [TPoBepka
) BBITIOJIHEHUS IIK-5.1, TIK-
4.1 KNX-gumtper 4 2 8 f?;f;?:;fx MIPAaKTHIECKUX 5.2,TIK-5.3
psanaﬂnﬁ. 3a/IaHui.
HHE:Tpe::}I];H Omnpoc. [TPoBepka
) BBITIOJIHEHUS IK-5.1, TIK-
4.2 BUX-gusTprt 4 2 8 f?;f;?:;fx MIPAaKTHIECKUX 5.2,TIK-5.3
psanaﬂnﬁ. 3a/IaHu.
HWroro no pazaeny 8 4 16
5. Ilpumenenue udpoBoit
00pabOTKH CUTHAJIOB
HH;‘IBT?THG - Ompoc. [TPoBepka
5.1 IloaroroBka u ciaya 102 Bbmgnﬂzgné BBIIIOJTHEHUS IIK-5.1, TIK-
KOHTPOJIBHOTO 3aJaHUS ' HDAKTHYCCKIX TIPaKTUIECKUAX 5.2, TIK-5.3
p3anaHI/H71. 3aMaHHH.
HWroro no pazaeny 10,2
Hrtoro 3a cemecTp 36 18 86,2 9K3aMeH
6. KonTpous
6.
Wroro no pazneny
HWroro 3a cemectp 0 0
HWroro no aucumruinHe 36 18 86,2 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npouecce npenogaBanys ITMCUMIUIAHBL «Teopust aBTOMaTUYECKOT0» IIPUMEHSIETCS
MOJTyJIbHO-KOMITETEHTHOCTHAS TEXHOJIOTHA. JIEKIMU MPOXOIAT B TpaguuoHHOH popme. Ha
JICEKIIMOHHBIX 3aHATUAX IPUMEHSIOTCS DJIEMEHTHI JICKLIMU-BU3YaJIU3alUH, 3a CUET
IIPEICTaBICHMS YaCTH JIEKIIMOHHOIO MaTepHaja ¢ OMOILIBIO 3apaHee MOATOTOBICHHBIX
MPE3CeHTAIH, CIIAii/I0B C MOMOIIBIO MYJITUMEANIHOTO 000PYIOBaHHUS.

JlexuMOHHBIN MaTepHUall 3aKPEIUIIETCS Ha IIPAKTUYECKUX 3aHATUSX, HA KOTOPBIX
BBIITOJIHAIOTCSA UHMBUIyaJIbHBIC 3aJaHUS 110 IPOMICHHON TeMe. TakKe IPaKTUYECKHe
3aHATUS IPO-BOJATCS B BUJIE CEMUHAPOB, LEJIb KOTOPBIX MAKCUMAIbHO JTOCTYIIHBIM ITyTEM
(Ipu NOMOIIM OHJIAMH BU3yaJIU3allMK 3apaHee MOArOTOBIEHHBIX IIPUMEPOB 10 MaTepraiaM
JEKLMOHHBIX 3aHATHH). Ha npakTuyeckux 3aHsATUSIX TaKKe IPUMEHSIOTCS METO
KOHTEKCTHOT'0 00y4eHus1, paboThl B KOMaH/Ie ¥ MeTOA Case-Study, mo3BosIsIomue yCBOUTh
y4eOHBII MaTeprall MyTEM BBISIBICHUS CBSI3€H MEXKy KOHKPETHBIM 3HaHUEM U €TO
IIPUMEHEHHEM, a TAK)KE aHAJIM3a KOHKPETHBIX CUTYallUH U ITIOMCKA PEILICHUHN CTYJEHTaMU.
3amuTa pe3yJIbTaToB PAKTUYECKUX 3aJaHUN IPO-XOAUT B BUJIE AMAJIOra IIPEIIO1aBATENs U
CTY/IEHTa, IIPEIo1aBaTesIeM 3a/1al0TCsl KOHTPOJIbHBIE BONIPOCHI C LIEJIbIO BBIICHEHUS ITTyOHHbI
3HaHU CTyJeHTa N0 JaHHOMY pa3zeily, IIpu 3TOM IIPO-0esbl B 3HAHUAX CTYJCHTa
BOCIIOJIHSIOTCS JONIOJIHUTENBHBIMU NIOSICHEHUSIMU, KOMMEHTAPUAMU IIPENIOIABATEIS.

CamocrosTenbHas padoTa CTyI€HTOB CTUMYJIUPYET CTYJEHTOB K CAMOCTOSITENIbHON
po-paboTKe TeM MO AUCLUILIMHE, TOATOTOBKU K MPAKTUUYECKUM 3aHATHUAM M UTOTOBOM
aTTeCTallUH, BHIIOJHEHUS pacu€THO-TpapruecKoil paboThl

B kauecTBe OLIEHOYHBIX CPEJCTB Ha MPOTSHKEHUU CEMECTPA UCIIONb3YIOTCS: YCTHBIN
orpoc (co0eceoBaHNE) U IPAKTUYECKHE 3aJaHUs, BBIIIOJIHIEMbIE C IPUMEHEHUEM
IIEPCOHAJIBHOIO KOMIIBIOTEPA, 3aIUTA ITOJYYEHHBIX PE3YJIbTAaTOB.

6 YueOHO-MeTOAHYECKOE 0O0ecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4aroIMXCs

[IpencraBieHo B mpuiioxeHuu 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecieYeHHue TUCIUILINHBI

a) OcHoBHas1 IMTEpPaTYpA:

Mansuesa, H. C. lludposas o6padboTka curnamnos : yuebHoe nocodue / H. C.
ManbneBa. — Actpaxanb : AI'TY, 2021. — 92 c¢. — ISBN 978-5-89154-706-3. — TekcrT :
9IeKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/261188 (nara obparmienus: 03.04.2026). — Pexxum goctyma: ais
aBTOPH3. NIOJI30BATEIIEH.

0) JonosHuTeabHas1 JuTEpaTypa:

[Taceuynuxos, U. U. Ludposas obpaboTka curHaioB : yyeOHoe mocobue / U. W.
[TaceuynukoB. — Tam60B : TT'Y um. I'.P.[lepxaBuna, 2019. — 156 c. — ISBN 978-5-00078-261-
3.— Tekcr: nsnekrpoHHbl / Jlanp : 3nekrpoHHO-OMOnMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/137567 (mara obpamenus: 03.04.2026). — Pexum nmoctyma: ais
aBTOPH3. NIOJI30BATENIEH.

B) MeToauuyecKkue yKazaHus:

CrapukoBckuii, A. WM. Hudpoas oOpaboTka curraigos : ydeOHoe mocodbue / A. W.
Crapuxosckuii, H. A. Crapuxosckas, E. B. ConnatoB. — Mocksa : PTY MUPOA, 2023 —
Yactp 2 — 2023. — 120 c. — ISBN 978-5-7339-1682-8. — Texkcr : anekTpoHHbli // Jlans :
3JIeKTpOHHO-O0uboTeynas cucrema. — URL: https://e.lanbook.com/book/329009 (nara.



oopamenus: 03.04.2026). — Pexum moctyna: uis aBTOPU3. MOJIB30BATEINEH

r) [Iporpammuoe odecnneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanue o
o No norosopa Cpok neicTBUs JIUIEH3UU

MS Office 2007 | 135 o1 17.09.2007 Gecepouro
Professional

NI Developer 11 11808 or 20.10.2008 GeccpodHo

Suite

HpO(l)GCCHOHa.J'ILHLIe 0a3bl JAHHBIX U I/IH(l)OpMaIIHOHHBIe CIIPaBOYHbLIC CUCTEMbI
Hassanue Kypca Cchlika

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MatepuanbHO-TEXHUYECKOE 00ecIIedeHHe TUCITUIINHBI BKIIOYAET:

B nporecce o0ydueHust AUCIUIUIMHE CTYJEHTaM TOHAA00UTCS KOOMITBIOTED €
JOCTYIIOM B UHTEPHET, POTPAMMMHOE O00eCTieueHre ¢ PYHKIIMOHAIOM JIEKTPOHHBIX
tabuuil, cpena paspadborku NI LabView



6. YuyeOHO-MeTOAMYECKOoe o0eclIedeHHue CaMOCTOATEe/IbHOU
pPaodoThI O0OyUaAIOUIIUXCH.

O1eHOYHBIE CPEACTBA /I TEKYIEro KOHTPOJIS YCIIEBAEMOCTH,
IIPOMEKYTOYHOM aTTeCTAIlNHU 10 UTOTaM OCBOEHUS JUCITUTLINHBI.

B TeueHme cemecTpa IIPeAYCMOTPEHO BBIIIOJIHEHWE VCTHBIX U
MMUCbMEHHBIX KOHTPOJIBHBIX PAa0OT IO JAUCHUILIHHE (110 WHANBUIYATbHBIM
BaprUaHTaM), IMPOBEpKa pabOT — elKeHeleJbHO, 3alllhTa JIabDOpaTOPHBIX
paborT.

OcHOBHasT 4YacTh 3aJlaHUN BBIMOJHSAETCA Ha 3aHATUAX. CamocTosTenbHas
paboTa npeayCcMaTpUBAET:

- TIOATOTOBKY K 3aHSTHUSAM, U3YyYEHHE HEOOXOIUMBIX Pa3/esioB B KOHCIEKTAX,
y4e€OHBIX TMOCOOMAX M METOAMYECKUX YyKa3aHUsX; paboTra cO CIPaBOYHOU
JIATEPATYPOH

- HCTIpaBJIeHHE OIMUOO0K, 3aMeUaHuii, oopMiIeHUE JT1a00PATOPHBIX PadOT.

CamocrosiTesibHasi padoTa B Xo0Je ayIMTOPHBIX 3aHATHH TIPEJIOIaraer:
U3yYeHUE W TOBTOPEHHE TEOPETUUYECKOTO Marepuaia 1o TemaM JeKUuuid (1o
KOHCITEKTaM 1 Y4eOHOMU JInTepaType, METOANIECKUM YKa3aHUsIM), pEIICHUE 3a/1ad,
BBITIOJTHCHUE WHIUBHTYIBHBIX Pa0OT.

CamocTrosiTeibHasi padoTa Mo KOHTPOJIEM MpenoaaBaTesisi Ipearnoaract
MOJITOTOBKY KOHCIICKTOB ¥ BBIITOJHCHHE HEOOXOIMMBIX PACUETOB IO pasfeiam
JTUCITUTIIMHBI, PEIICHUE U TIPOBEpKa MpernoaaBaTesieM 3a/1ad, JIJA00paTOpHBIX padoT,
paboTa ¢ METOIUYECKON JIUTEPATypOi, OJATOTOBKA K 3aUETy.

BHeayauTopHasi camMocTosiTeIbHAsE padoTra  CTYJEHTOB IIpEarojaraet
MOJTOTOBKY K JIAOOPAaTOPHBIM 3aHSITHSM, MOJATOTOBKY K KOHTPOJIbHBIM paboTam,
BBHITIOJIHEHUE 3a7aHuil (J1abopaTOpHBIX padoT), MOATOTOBKY K 3ayeTy; U3y4deHUE
HEOOXOJMMBIX pa3/IeIOB B KOHCIEKTaX, Y4EOHBIX MOCOOUSIX M METOJUYECKHX
yKa3aHusX; paboTa CcO CHOPABOYHOM JUTEPaTypoOil, HCIHpaBICHUE OIIMOOK,
3aMmedaHuii, odopmiieHne padboT; paboTy C KOMIBIOTEPHBIMU TpaduuecKuMu
NakeTaMl ¢ DJCKTPOHHBIMU y4eOHMKaAMU Pa3pabOTYMKOB IMPOTPAMMHOTO
oOecrieyeHus o IUCUHUILIINHE.

Ilo naHHO#i AUCHUNJIMHE MPEIYCMOTPEHbI Pa3jiuYyHbIe BUAbI KOHTPOJISI
pe3yJbTaTOB O0Y4YeHHsi: meKywuti KOHTPOJIb (eXeHenenbHas MpoBepKa
BBITIOJTHEHUS 3aJlaHiii W paboThl C Y4YeOHOW mnuTepaTypoi), nepuoouuecKkuil
KOHTpOJb  (nabopaTtopHble  pabOThl) MO  KaXIOW TeMe  JUCHUIUIMHBI,
NPOMENCYMOYHBIA KOHTPOIb B UTOTOBOTO KOHTPOJBHOTO 3aHATHSI 0 BCEM TEMaM
JUCITUTUTHBI.

. DopMa TeKyLEro KOHTPOIs
Pa3pen/ tema Bun camocrosTenbHON p Y P
YCIEBAEMOCTH U
JUCLUTUINHBI paboTHI .
IIPOMEXKYTOYHOM aTTeCTalluu
1. TuckpeTHble mocaenoBaTesbHOCTH | YTeHue nurepaTypsl. BeimoaneHue Onpoc. IIpoBepka BbITIOIHEHUS
U CUCTEMBbI [IPAaKTUYECKUX 3aJaHuil [IPAKTUYECKUX 3aJlaHUi
Yrenue nuTeparypbl. Beimonnenue Ompoc. IIpoBepka BBIIOIHEHUS
1.1 JluckpeTHble CUTHANBI PaTYPEL. © P POBep .
NPaKTUYECKHX 3a1aHUH. NPaKTUYECKUX 3aJaHui




1.2 JTuckpeTHEIE CHCTEMBI

Urenne nureparypsl. Beimonnenune
MIPAKTUYECKUX 3aJaHuM.

Ompoc. [IpoBepka BBITTOTHEHHS
MIPAKTUYECKUX 3aJaHUN

2. Tlepuoauyeckasi JUCKPETH3ALHS

Urenne nureparypsl. Breimonnenune
MIPAKTUYECKUX 3aJJaHUuI

Ompoc. [IpoBepka BBITTOTHEHHS
MIPAKTUYECKUX 3aJaHuN

2.1 O6umwme npuHnmnel. Hanoxenue
(alaising)

Urenne nureparypsl. Brimonnenue
MIPAKTUYECKUX 3aJJaHuI

Ompoc. [IpoBepka BBITTOTHEHHS
MIPAKTUYECKUX 3aJaHuN

2.2 JluckpeTw3anusi CHTHAJOB CO
CHEKTPOM, MPUMBIKAIOIIMM K HYJIIO

Urenune nureparypsl. Brimonnenune
MIPAKTUYECKUX 3aJJaHuI

Ompoc. [IpoBepka BBITTOTHEHHS
MIPAKTUYECKUX 3aJaHuN

2.3 Jluckperuzanusi  TOJOCOBBIX | UTeHHE TUTEpaTyphl. BbimoaHeHe Onpoc. ITpoBepka BBIIOIHEHHUS

CHTHAJIOB MIPAaKTHIECKUX 3aJaHUH MIPAaKTHYECKUX 3a/IaHUH
Urenue nurepaTypbl. Beimonxnenne Onpoc. ITpoBepka BBIIOIHEHHUS

HUroro no pazneny o N
MIPAaKTHIECKUX 3aJaHUH MIPAaKTHYECKUX 3aIaHUH

3. HuckperHoe mnpeoOpazoBaHue | UTeHHe TUTEpaTyphl. BbimoaHeHe Onpoc. IIpoBepka BBIIOIHEHHUS

Dypre MIPaKTUYECKUX 3aJaHUN TIPaKTUYECKUX 3aJaHui

3.1 Maremaruueckuii  ammapar Onpoc. ITpoBepka BBIIOIHEHHUS

JHCKpeTHOTO nipeoOpazoBanus Oypre
u coiicta JII1D

Urenue nurepaTypbl. Beimonxnenne
TIPaKTUYECKUX 3aJaHUN

TIPaKTUYECKUX 3aTaHui

3.2 Brictpoe npeodpazoBanue Dypne

Urenue nurepaTypbl. BeimonHenne
MIPaKTUYECKUX 3aJaHUN

Onpoc. ITpoBepka BBIIOIHEHHUS
TIPaKTUYECKUX 3aJaHuH

3.3 BeiiBier npeobpazoBanue

Urenue nurepaTypsl. Beinonnenue
MPAKTHYECKHUX 3aJaHUN

Omnpoc. ITpoBepka BBIIOIHEHHS
MPAaKTHYECKHUX 3aJaHUI

Uroro no pazneny

Urenue nurepaTypsl. Beinonnenne
MPAKTHYECKUX 3aJaHUN

Omnpoc. ITpoBepka BBIIOIHEHHUS
MPAaKTHYECKUX 3aJaHUI

4, AwWanu3 W  TPOSKTUPOBAHHE
HUPPOBBIX QUIBTPOB

Urenue nurepaTypsl. Beinonnenue
MPAKTHYECKHUX 3aJaHUI

Omnpoc. ITpoBepka BBIIOIHEHHUS
MPAaKTHYECKUX 3aJaHHUI

4.1 KUX-bunbTpsl

Urenne nureparypsl. Brimonnenue
MIPAKTUYECKUX 3aJJaHUH

Ompoc. [IpoBepka BBHITTOTHEHHS
NPaKTUYECKUX 3aJaHui

4.2 BUX-¢bunbTpsl

Urenne nureparypsl. Brimonnenue
MIPAKTUYECKUX 3aJJaHUH

Ompoc. [IpoBepka BBITTOTHEHHS
NpPaKTUYECKUX 3aJaHui

Uroro no pazneny

Urenne nureparypsl. Brimonnenue
MIPAKTUYECKUX 3aJJaHUH

Ompoc. [IpoBepka BBITTOTHEHHS
NpPaKTUYECKUX 3aJaHui

5. [Ipumenenne mudpoBoii | Yrenue nmureparypsl. BrinoaHeHue Ompoc. [IpoBepka BBITTOTHEHHS
00paboTKU CUTHAJIOB MIPAKTUYECKUX 3aJJaHUH NPaKTUYECKUX 3aJaHui
5.1 [ToaroroBka u cnada | Urenne nureparypsl. Brimonnenue Ompoc. [IpoBepka BBITTOTHEHHS

KOHTPOJIBHOT'O 3aJaHU s

MPAKTUYCCKUX Sa)laHI/Iﬁ

MNPaKTUICCKUX 3a£(aHPII>i

HUroro no paznmeny

Urenue nurepaTypsl. Beinonnenue
IPAaKTUYECKUX 3a]aHuil

Omnpoc. ITpoBepka BBIIOIHEHHUS
MIPAKTUYECKUX 3aJaHuN

Hroro 3a CEMECTpP

Urenue nurepaTypsl. Beinonnenue
IPAaKTUYECKUX 3aJaHuil

Onpoc. [TpoBepka BBITIOIHEHHS
[PaKTHYCCKHUX 33IaHuUi

6. Kontpons

Urenue nurepaTypsl. Beinonnenue
IPaKTUYECKUX 3aJaHuil

Onpoc. [TpoBepka BBITIOIHEHHS
[PaKTHYCCKHUX 33IaHuUi

Tembl J1a60paTOPHBIX PadoOT:

1. JluckpeTHbie CUTHAIIBI. [ eHepaliys TUIIOBBIX CUTHAJIOB B Cpelie pa3paboTKu
LabView. Co3nanue THCKPETHBIX CHCTEM.

2. Jluckpernsamuisi aHAJIOTOBBIX CHUTHAJIOB.
JUCKPETU3AIIHH.

3. IIpeobpazoBanne Oypre B 001IeM Brie. Pa3noxkenue curnana B psag Oypee,

BOCCTAHOBJICHHE CHUTHAJIA.

BII®.

Beiisner nmpeobp3oBaHue.

6. Ilpaktuka npumenenuss KUX-punptpoB. Koaddurmentsr Tunossix KNX-
GbuIBLTOB.

7. Tlpaktuka npumenenus: bBUX-dpunprpos. Koaddunuents: tunosix bBUX-
GbuILTOB.

[IpeoOpazoBaHre 4YacCTOTHI

o b

[Tpunoxenue 2
7 OIeHOYHbIE CPEACTBA JJI MPOBEAEHUS IIPOMEKYTOUYHOM



arrecranuu

[TpoMexyTouHas aTTecTalysl UMEET LIEIbI0 ONPEAEIUTD CTETIEHb JOCTUKEHMUS
3aIJTAHUPOBAHHBIX PpE3yJNbTaTOB OOy4YeHUs MO JAUCHUIUIMHE (MOIyJ0) 3a
OIpe/ENCHHBIN Tepuoj, OoOydeHHUs (CEMECTp) M MOXKET INPOBOIUTHCS B (popme
3a4yeTa, 3aueTa C OI[CHKOM, FK3aMeHa, 3alIUThl KypCOBOTO MpoekTa (paboThl).

JlaHHBIN pa3gen COCTOMT WX JIBYX NMYHKTOB: a) [lmaHupyemble pe3ynbTarhbl
OOy4eHHs U OLEHOYHbIC CPEICTBA JIJIsi IPOBEICHUS MMPOMEKYTOUHON aTTECTAIUU.
0) Ilopsaok mpoBeneHUs TPOMEKYTOUHOM aTTECTallMM, MOKa3aTelu U KPUTEPUU
OLICHUBAHMUSI.

a) [lnanupyemblie pe3yJbTaThbl 00yYeHHs] U OLEHOYHbIE CPeACTBA /Js NPOBeIeHUs!

NMPOMEKYTOYHOM aTTeCTAllUM:

Kon unaukaropa

Nupuxarop
JOCTH>KEHHS
KOMIIETEHIIMHU

O1neHOYHBIC CPEACTBA

[1K-5: CriocobeH MoaennpoBaTh MPOLECChl U OOBEKTHI AEKTPOHHBIX CUCTEM C LIEITIO
ONITHMU3AIMY ¥ YIYYIICHUS UX TapaMeTPOB

s TpUOOPOB W

[IK-5.1: PazpabarsiBaer OOyuaromuiicst pa3padaTbiBaeT MOJEIh CHUTHAJIA
UMUTALMOHHBIE JIEKTPOHHOTO YCTPOMCTBA € HAJIWYUEM LIYMOB.
MOJIENH [Tonmyyaer B mpoliecce BBITOJHEHHs Ja00paTOPHBIX
JJIEMEHTOB U | paboT Ha  CIHEUUATU3UPOBAHHBIX  CTEHJAX
y3JI0B IIPAKTUYECKUE HABBIKM TE€HEpAllMd CHUTHAJIOB C
ANEKTPOHHOU MOJIETTUPYEMBIX YCTPOWCTB B MacllITabe peanbHOro
TEXHUKHU BpPEMEHH.

[1K-5.2: Mopenupyet Bompocel 11 OATOTOBKM K KOHTPOJBHOMY
¢busnueckue 3aHATHUIO:
MIPOLIECCHI
(byHKIHOHHPOBAH 1. IToueMy nepBbIE CHCTEMBI ITEPEJAYN HA3BIBAINCH

AHAJTOTOBBIMU?

y3JioB 2. YeM OTIMYAIOTCS JUCKPETHBIE M IU(PPOBBIE
3JIEKTPOHHBIX CHrHAILL?
cucTeM

3. Buael quckpetusanuu.

4. Kakue  mpoueccsl  BBIIOJHAIOTCA

npeoOpa3oBaHWU CHUTHAJA W3 HENPEpPhIBHOTO B

pu

udpoBoi?




Koa nunaukaropa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIIN U

OueHouHsble CpeCcTBa

5. Uro noHuMaeTrcs IMOJ «OTCYTCTBMEM CHUTHajla
(Hanpumep, uMIysbca)?

6. C mnomoupl0  Kakoro  mpeoOpa3oBaHUs
OCYIIECTBJISICTCS TEPEXOJ MEXIYy BPEMEHHBIM W
YaCTOTHBIM MPEACTABICHUSIMUA CUTHATIOB?

7. Kakue THIIOBBIE MaTeMaTHYECKHE OIEpallu
BBITOJIHAIOTCS ITpH I (PPOBOiT 00paboTKe CUTHATIOB?

8. IlpoBeputb, yIOBIETBOPSIOT JIK YCIOBHSIM
JUHEHHOCTH YKa3aHHBIE CUCTEMBbI:

y(n) = -x1(n)/2,
y(n) = [x1(n)]2,
y(n) = YO(1 + x1(n))sin(w0t).

B3sare B kauyectBe X(t) rapMOHUYECKHMI CHTHAI.
[TocTpouTs IpencTaBIeHHE CUTHAJIOB BO BPEMEHHON
Y YaCTOTHOU 00JIacTsX.

9. PaccMoTperh cripaBeJIMBOCTh YTBEPKACHUN: —
nrobasi  NTUHEWHas CcHCTeMa HMHBApUAHTHA  BO

BpPEMCHU, — Jro0as HHBapuaHTHass BO BPCMCHU
cucreMma HHHGP’IHa; — mobas HWHBapuaHTHas1 BO
BpEMCHU cucremMa CTallMOHAapHa, - m00ast

CTalluOHapHast CUCTEMa NHBAPUAHTHA BO BPECMCHU.

10. PaccmoTpeTs NMpoBepKy Ha MHBApPUAHTHOCTH BO
BPEMEHM CIEAYIOLUIUX CUCTEM:

y(n) =—x1(n)/2,
y(n) = [x1(m]2,
y(n) =YO0(1 + x1(n))sin(wOt).

10. CiocoOb! BIYUCICHHS NIEPUO/IA TUCKPETU3ALINN
o Teopeme B.A. KorenpHukoBa.

12. Tlpuuuns! nposiBiieHus Hanoxenus (aliasing).




Koa nunaukaropa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIIN U

OueHouHsble CpeCcTBa

13. Kak wu30exaTh SBJICHUS HAJIOXKEHUS TIpU
JMCKpETH3aIuN CHTHAJIOB co CIIEKTPOM,
MIPUMBIKAIOIINM K 07?

14. JInga monocoBoro curHajia (AaHa LiEHTpasibHas
gyactota fC u mmpuHa crnekrpa B) BbIIOTHHUTH
CIICAYIOIINE IEHCTBUS: — MOCTPOUTH Tabuity m, fs'
u fs"; — mocTpouTh CHeKTpaibHBIC XapaKTEPUCTUKU
Il pa3sHbIX M U BBIOpaTh ONTHUMAJIbHbIE 3HAYCHUS
4acTOTBI JUCKPETHU3ALINY; - paccuuTaTh
MUHUMAaJIbHOE 3HAYEHUE YacTOThl AMCKPETU3ALUU
0€3 MHBEpCUHU CIIEKTPa; — BbIOPAaTh ONTHUMAJIbHOE
3HAUEHUE YacTOThl JUCKPETH3alUU M3 aHalu3a
pa3pelIeHHbIX 30H M0 000MM KpHUTEPHUSM BBIOOpPA
pabounx Touek. BapuaHThl 3a1aHU:

Ne fc, MI' B, MI'g
1 50 10
2 50 20
3 100 10
4 100 20
5 100 30

15. Kak cBs3aHBl KOJIMYECTBO OTCYETOB BO
BpEMEHHOU 00JacTu N

¥ B 4aCTOTHOM obiactu M?

16. Yto o03HayalOT M KaK  OINPENENSIOTCA
AQHATTMTUYECKHE YaCTOTHI?

17. YUeM BaXHO aJisi NMPAKTUYECKOIO MPUMEHEHUS
CBOWCTBO CUMMET-

puu JAI1D?

18. K uemy npuBogut casur J{I1D?

19. Kakue npuunHsbl nosisiaeHus yreuku JI1D?

20. Crioco6s1 camxenust a3 dexra yreuku JJI1D?
21. Kakoit apdexr maer gononnenue D nynamu?
22. [lpaktuueckue acnektsl npumeHeHus A110.

23.  beictpoe  mpeoOpazoBanue  Dypre  —
anIMpoOKCUMAalIUsI UJIM TOYHOE BbIYMCIICHUE?

24. Buns! npopexuBanus bI1D.

25. Hepocratku JIT1D.

26. CymHOCTh BEUBIIET-TIpeoOpa3OBaHMsI.

27. TlpuBecTm W 0OOCHOBaTh JIOCTOMHCTBA M
Henocratku KNX-

(UIBTPOB.




Koa nunaukaropa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIIN U

OueHouHsble CpeCcTBa

28. Onucatb CBOMCTBA UMIYJIbCHOM
xapakrepuctuku KUX-punbTpa.
29. Onucatp COOTHOILICHUS CBEpPTKHU

npuMmernTeabHO K KUX-dumbrpam.
30. [Hosicauts cTpykTypy KUX-punbrpa.
31. IlpakTuyeckoe 3aganue. PaccunraTs mapameTpbl
K1X-dunstpo (OHY, 1D, ®BY) mis ucxomaHbIX
naaaeix: N = 32 JITI®, gacrora quckperusamuu fs =
32 xI', Homep 1o mopsnky Ne (1...5).

e ®HY — gacrora cpe3a fcp = (Ne + 1) fs/ N.

e JI® — mmpuna nosocel nponyckanus B =

2(Ne + 1) fs / N, nesn-

TpajbHas yactora fc = fs / 4.

e ®BY — gacrora cpesa fcp = (N/2 — (Ne + 1))

fs/ N.

[Toctpoute AUX u ®OUX cOpoeKTHPOBAHHBIX
bUIBTPOB.
32. IlpuBectu u 00OCHOBaTh JOCTOMHCTBA U
Henoctatku bBUX-punsTpos.
33. [ToscHuTh MOHATHE YCTOMYMBOCTH
npuMeHuTenpHo K bUX-
(dbunsTpam.
34. Ilpaktuyeckoe 3amanue. Jlan BUX-punbtp
Broporo mopsika (M =2, N = 2).
Neni/mt Koad.

b(k) Koad.

a(k)
b(0) b(1) b(2)
a(1) a(2)

1 0.0704 0.1408 0.0704
-1.1997 0.5157

2 0.2180 0.4360 0.2180
-0.3514 0.3297

3 0.4047 0.8094 0.4047
0.4734 0.3430

4 0.2180 0.4360 0.2180
-0.3514 0.3297

5 0.3070 0.6141 0.3070
0.0641 0.3140

Onpenenuts u noctpoutb AUX u GUX.

35. Ilpaktnueckoe 3amanue. Ilokaszath, dYTO
CTPYKTYpHI (PUIBTPOB,

paccMoTpeHHble Ha puc. 4.14, SKBUBAJIEHTHBI U
OMUCHIBAIOTCA OJHUM

Pa3HOCTHBIM YPaBHEHHEM.




Koa nunaukaropa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIIN U

OueHouHsble CpeCcTBa

36. [IpakTuueckoe 3ananue. CripoektupoBath bBIX-
(bUIBTP METOJAMH MHBAPUAHTHOTO IPE0Opa3OBaHus
UMITYJIbCHOM  XapaKTepUCTUKH (MeTogoM 2) U
OWIIMHEHHOrO TMpeoOpa3oBaHusl JUIS  3aJaHHOTO
aHAJIOTOBOTO GbuabTpa-IpoTOTHUIIA: JacTtoTa
nuckperusaimu S, ypoBeHb cpesa Rp, yacrora cpesa
o yposHio Rp fcp, tun dunerpa, mopsmgok GpuisTpa
paBeH 2.

Ne /it fs, I'ny fep, I Rp,a1b Tun

¢bubpTpa

1 100 30 1
UYeosimena | Tuna

2 100 30 0.7071
barrepBopra

3 200 50 1
YeOrmmera | Tuma

4 200 50 0.7071
barrepBopra

) 200 70 1

YeOrmmera | Tuma
[To tuny ¢unabTpa HEOOXOAUMO OMPENETUTH €r0

nepe1aToOuHyIo
(hYHKIIHIO.

37  HeoOxoaumMocTh  TOHIKEHUS  YacTOTHI
JTUCKPETU3AIIH.

38. 3auem HYXKHO MHOTOCTYIIEHHOE

npeoOpa3oBaHKE YACTOTHI JUCKPETU3AIIH?

39. Ilouemy mpopexxuBaHue ymeHbiaeT B D pas
aMIUIUTYly KOMIIOHEHTOB B YaCTOTHOM o0nactu?
40. Heobx0oAMMOCTh  TOBBIIICHHS]  YacTOTHI
JTUCKPETH3AIHH.

41. Tlouemy uHTepnoisius ymeHblmaeT B M pas
aMIUTATYTy CHUTHAJIA

BO BPEMEHHOU o0mactu?

42. TlpeoOpa3oBaHue YaCTOTHI AMCKPETHU3ALMH C
HEepalMOHAIbHBIM

K03 QUIIHEHTOM.




Kon nnnukaropa Wnnnkarop

JNOCTHKECHUS OueHouHsble CpeCcTBa
KOMITETCHITHH
ITK-5.3: [IpoBoaut [ToaroroBieHHble U OPOPMIICHHBIE JIA0OPATOPHBIC

MOJICIUPOBAaHUE | pabOTHI.
ANEKTPOHHBIX
Y3108 c 3amura 1a00paTOPHBIX padoT.
UCTIONIB3OBAHNEM | Tenpl 7a60paTOPHBIX PadoT:
UMCIOIIUXCS
CpeJICTB 1. JluckperHbie cUTHAJBI. ['eHepaIus THITOBBIX
WCCIIENOBAHUN | CUTHAJIOB B cpene paspadotku LabView.
[IAKETOR Co31aHne TUCKPETHBIX CHCTEM.
HPHKTAHBIX 2. Jluckperw3alys  aHAJIOTOBBIX  CHTHAJIOB.
IporpaMM [IpeoOpa3oBaHue YaCTOTHI AUCKPETU3AIINH.

3. IlpeoOpazoBanne Dypre B 00IIEM BHUJE.
Paznoxenne curHama B psag Dypee,
BOCCTAHOBJICHHE CUTHAA.

4. BIIO.

BeiiBier-npeodpazoBanue.

6. Ilpaktuka mnpumenenuss KUX-dunsTpos.
Koadpdunuments! Tunossix KUX-punbtpos.

7. Ilpaktuka npumenenus bUX-puibTpos.
Koaddumnmentsr Tunosix BUX-GpunbTpoB..

o

0) Iopsaok npoBeeHUsI NPOMEKYTOYHOM aTTeCTALUH, IOKA3aTeJIM U KPUTEPUH
OlleHUBAHUS:

[TpomesxyTouHas arTecTanus Mo AUCHUILUIMHE BKIIIOYAET TEOPETUUECKHE BOIIPOCHI,
TIO3BOJISIOIINE OIEHUTh YPOBEHBb YCBOCHHUSI 00YJArOIIMMUCS 3HAHUH, U TIPAaKTUYECKUE 3a/1aHus,
BBISBIIAIOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHMI U BIIQJICHUH, TPOBOAUTCS B (hopMe 3aueTa B
KOHIIE KaX/IOTO CEMeCTpa.

Metoanueckue ykazaHus Ui MOJTOTOBKH K 3a4eTy: JUIsl MOATOTOBKH K 3a4€Ty CTY/AEHT
JIOJKEH OCBOWTH BCE M3YYaeMbIe TEMBI, B TOM YHCIIE U OTBEICHHBIE JIJIsl CAMOCTOSITEIIHHOTO
U3y4YEeHHUsI, BBIMOJIHUTH U C/IaTh BCE IpaMuecKue JIMCTHI U BBIMOJIHUThH BCE KOHTPOJIbHbBIE
paboTHL.

IToxa3aTeu 1 KPUTEPUHU OLIeHUBAHUS 3a4eTAa:

— Ha OLIEHKY «OTJIMYHO» (5 0ayioB) — 00y4aronuiicss 1eMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TJIyOOKOe 3HaHHe
y4eOHOTO MaTepuasia, CBOOOJHO BHINIOJNHSAET MPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpPHpPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xxopomio» (4 6amira) — oOydaromuics IEMOHCTPUPYET CPEAHHM YpPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHUS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYNTENbHBIC OMIMOKN, HETOYHOCTH, 3aTPYTHCHUS TIPH aHATUTHIECKUX OTIEPAIHsX, IepeHOoce
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIICHKY «yJIOBJIETBOPHUTEIBbHO) (3 6aria) — 00yJaronuics 1eMOHCTPUPYET MOPOTOBBII
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0J1€ KOHTPOJIBHBIX MEPONPUATHI JOMYCKaIOTCs
OMIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIHHBIX 3HAHWH, YMEHHIA, HABBIKOB, OOyYaroIIUHCS



VCIBITBIBAET 3HAYUTENIbHBIE 3aTPYAHEHUS IIPU ONEPUPOBAHUU 3HAHUSAMHM M YMEHMSMM IIPU HX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEIBHO» (2 6aina) — 00yJyaromuiicss AEMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHUYECKOro MaTepHala, JOMYCKaeT CYLUIECTBEHHbIE OLIMOKHM, HE MOXKET
[I0KAa3aTh MHTEJJIEKTYaIbHbI€ HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OLIEHKY «HEYA0BIEeTBOPUTENbHON (1 6aim1) — 00ydaronuiics He MOKET II0Ka3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BEACHHS W OOBACHEHHA HWHPOPMALMU, HE MOXET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEILIEHUs IPOCTHIX 3aau.



