MuHnCTepCTBO HAayKH U BBICIIETO obOpazoBaHus Poccniickoit ®eneparmn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

Panmnodmsndeckuii pakynprer

YTBEPXIEHO:
Jlexan
A.T. Koporaes

Pabouas nporpamma JTuCHUIUIMHBL
Iu¢poBoii cieKTpaJbHBINA AaHAIU3 CUTHAJIOB U 10JIei
10 HAIIPABJICHUIO IIOATOTOBKHU
03.03.03 Pagnodusuka

Hamnpasnennocts (pohuiib) TOATOTOBKY:
Pagnodusuka, 3j1eKTpoOHNKA 1 HHPOPMAIIMOHHBbIE CHCTEMbI

dopma 00ydeHus
Ounas

Kpanudukarus
bakasasp

I'ox mpuema
2024

COT'JTACOBAHO:
PykoBonurens OI1
M.JI. I'pomoB

IIpencenarens YMK
A.I1. KoxaHneHko

Tomck — 2025



1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[{enpr0 OCBOEHUS TUCIUTIIMHBI SIBISETCS (DOPMUPOBAHHUE CIICTYIONTUX KOMIIETEHITUH:

OIIK-2 CmocobeH TPOBOMUTH DJKCHEPUMEHTAIBHBIE W TEOPETHUYECKHE HAy4YHBIC
UCCJICIOBaHUS  OOBEKTOB, CHCTEM UM  TIPOIECCOB, 00pabaTbiBaTh MW  MPEICTABIATH
HKCIIEPUMEHTAJIbHBIE TAHHBIC;.

[TIK-2 CnocoGeH nMpoBOAUTh MaTEMaTHYECKOE MOJICTUPOBAHHIO MTPOIIECCOB B MPUOOpax U
YCTPOMCTBAX paguoPu3UKd M DJICKTPOHUKH, BIAICTh COBPEMEHHBIMH OTCYCCTBEHHBIMH H
3apyOEKHBIMHU MTaKeTaMH TIPOTPAMM MPU PEHICHUH TPH PEIICHUH MpodhecCHOHATbHBIX 3a/1a4..

PesynbraramMu OCBOEHUSI AUCIHUIUIMHBI SBISIIOTCS CIAEAYIOIIME WHIUKATOPBI JOCTHXKECHHS
KOMIIETECHIINH:

HNOIIK 2.1 BsiOupaeT M HCHOJIB3YEeT COOTBETCTBYIOIIUE PECYPChl, COBPEMEHHBIE
METOJMKA W O00OpyIOBaHHWE Il TIPOBEICHUS OSKCHEPUMEHTAIBHBIX U TCOPETUUYECKUX
HCCJICIOBaHUM.

HOIIK 2.2 Ob6pabaTeiBaeT ajis MOJYyYeHHS OOOCHOBAaHHBIX BBIBOJOB M IPEACTABISCT
MOJIYYEHHBIE PE3YIbTaThl SKCIEPUMEHTAIBHBIX U TEOPETHUECKUX UCCICIOBAHUM.

HUIIK 2.1 TloHumaeT TPUHIUI  JEUCTBHS W MOJCIH  pa3padaThIBAEMOTro
PaIuodIEKTPOHHOTO TTPHOOpa MU YCTPOUCTBA.

HIIK 2.2 Ilpumenser B mnpodecCHOHATBHON IEATEIBPHOCTH pa3judyHbIC YHUCICHHBIC
METO/Ibl, B TOM YHCJIC PEaJTU30BAHHBIC B TOTOBBIX OMOIMOTEKAX IMPHU PEHICHUU KOHKPETHBIX
paauopu3NUeCKUX 3a1a4.

UIIK 2.3 Bnageer coBpeMEHHBIMU MAaKeTaMH MPOTpaMM IIPU PELICHUHU 3a/1ad B 00JIacTH
panroGU3UKU U PaIHOIICKTPOHUKH.

2. 33}13‘11/1 OCBOCHHUA TUCHHUIIIMHBI

— OcBouTb anmnapaT METOJ0B U MOAX0/10B LU(POBOM 00paOOTKH CUTHAIOB.

— HayuuThcst TpuUMEHSTh NOHSATHIHBIA anmapaT METOJOB M TIOAXOJOB IH(PPOBOU
00pabOTKM CUTHAJIOB JJIs1 Pa3paboOTKU MporpamMM LU(POBOro CHEKTPAIbHOIO aHaJIN3a CUTHAJIOB
1 TI0JIEN.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Juctunnuaa otHOCUTCA K biioky 1 «/ucuurinael (MOTyIIN)».

JlucuuIuinHa OTHOCUTCA K 4acTh oOpa3oBaTelbHOW Mporpammsl, (opMmupyemoit
y4aCTHUKaMU 0O0pa30BaTeIbHBIX OTHOLIEHWH, mpesuiaraerca oOydaloolmuMcs Ha BBIOOP.
JucuumnirHa BXOAUT B MOyJIb Moayib «PaanoBosiHOBast ToMOTpadusi».

4. Cemectp(bl) ocBOeHMS 1 (popMa(bl) MPOMEKYTOYHON ATTECTAIUM 110 AUCHHUIINHE

Bocemoli cemectp, 3auer

5. BxoaHblie Tpeﬁonamm AJik OCBOCHHUA JUCHUIIJINHBI

Jlis  yCHemrHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl O0y4eHHsS IO
cinenytomuMm aucturminaaM: b1.b.15 «IIporpammupoBanne», b1.5.29 « Cratuctudeckas
panuodusukay, b1.b5.20 «Hucnennpie METOABI 1 MATMOACITUPOBAHUE)

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIHHBI

OO1m1ast TPyA0EMKOCTh AUCIUILIUHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-npakTudeckne 3aHaTus: 30 u.
O0BeM caMocTOSTENbHOM pabOTHI CTY/IEHTa ONpeieIeH YYeOHbIM IUTAHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO0 TeMaM

Pazgen 1. OCHOBHBIC TOHATHS U ONIPEACIICHUS TEOPHUH Tepeadn UG POBBIX CUTHAIOB

Hctopuueckast mepcrnektuBa. IIpeoOpasoBanne @ypbe ¢ HENpPEpbIBHBIM BpeMEHEM U
nuckpeTHoe npeodpaszoBanue Pypbe. CooTHOLIEHHE MEKAY HUMU. [lepuonuyeckre NOBTOPEHUs
cnekTpoB. (CBepTka AMCKPETHBIX CHTHaioB. Meroabl cBepxpaspeuieHus. Mepa KonuuecTBa
uHpOpMaLKU. DHTPONMS HCTOYHUKA JUCKPETHBIX cooOmeHuid. CTaTucTuyeckue CBOWCTBA
UCTOYHUKOB cooOmeHuii. CKOpOoCTh mepeaadu MHQPOPMAIMH € IPOIYCKHAs CIOCOOHOCTH
kaHaza. [lomexoycroiiunBoe KOAUPOBaHHUE.

Paznen 2. Meton mepuonorpamMm B IPOCTPAHCTBEHHOM M BPEMEHHOM CIIEKTPaIbHOM
aHaJIn3e

Brictpoe npeobpaszoBanue @ypoe (BIID). [lepecTanoBKa JTaHHBIX U JBOUYHAS UHBEPCHUSI.
[IpopexuBaHne 1O 4YacToTe M INpopexuBaHue 10 BpeMeHu. Paspemenune. Teopema
KorenbHukoBa (oTcueroB). Meron mepuomorpaMm M METOJ KoppeiaorpamMM. MHOromepHsbIi
CHEKTpaJIbHBIM aHalu3 CUrHajIoB U nosiel. I'paduueckoe npencrasnenue cnekTpos. [Ipodaembl
OLICHMBAsl 4aCTOTHI, AaMIUIMTYAbl CUTHaIOB. CHEKTpalbHbIl aHAJINW3 IPOCTPAHCTBEHHBIX
curHainos ¥ noneu. IIpoctpancTBeHHbIe 4acTOTHL. CIEKTP NPOCTPAHCTBEHHBIX YaCTOT U YIVIOBOU
cuektp. Muumble yrael. Mcnosnb3oBaHME OKOH B CHEKTpajdbHOM aHaiuze. JluckperHas
¢mibTpanus. CrieKTpajibHbI aHAJIN3 OCIIEA0BATEIbHOCTH UMITYJIbCOB.

Paznen 3. DnemeHTHI TEOpUU MprieMa U 00pabOTKH U(POBBIX CUTHAIIOB

OHEpPreTM4ecKuil CHEKTP M CIEKTPalbHBIA AHAJINW3 CIIy4allHbIX CUTHAJIOB U IIOJIEH.
XapaKTepUCTUKU COTJIACOBAHHBIX M ONTUMAIBHBIX (GHIBTPOB. METOBI PEryIsIpu3aliy B 3a/1a4e
OLICHKH CIIEKTPOB

Pa3nen 4. OcHOBBI BeiBiIET IPe0Opa30BaHUs CUTHAJIOB

CpoiictBa BeliBner ¢Qynkuuii. HenpepriBHOe BeiiBieT-npeodpazoBanue. OOpaTHOE
npeoOpa3oBanue. [{uckpernoe BerBieT-nmpeodpazoBanue. [IpakTuueckoe UCIoONb30BaHNE

Paznen 5. Moaynsauust 1 AeMOAYJIALUSA CUTHAIIOB
Knaccugukanusi CUTHAIOB W METOJOB MOAYJSIIMUA. MeEToabl aMIUTMTYAHOH, (a3oBod u
YaCTOTHOW MOZYJISALUHU U JeMONyJAUUU. [IpuHIUIBI aMIITUTYJHOW ¥ 4YaCTOTHOM MAaHHUITYJIALIUU.
[TpuHIUIB UMITYTECHON B HU(GPOBOM MOTYJISIIHH.

9. Tekyumii KOHTPOJIb MO TUCHUTLTHHE

Tekyuii KOHTPOJIb MO JUCIHUIUIHHE MPOBOJUTCSA IYyTEM KOHTPOJS IOCEIIaeMOCTH,
MMPOBEACHM S KOHTPOJIbHBIX pa60T, TECTOB I10 JICKHMOHHOMY MaTCpraily.

O1rleHOYHbIE MaTepualibl TEKYIIEro KOHTPOJS pasMmerieHsl Ha caiite TI'Y B pasgene
«Hupopmarust 06 o6pazoBaTensHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. INops10k NpoBeeHUsI U KPUTEPUH OLIeHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

3aueT B BOCBMOM CEMECTpPE MpPOBOAMTCS B NUCbMEHHOW ¢opMe Mo Ouneram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex vacTel. [IpomomkurensHOCTh 3auera 1 vac.

OrneHouHBIE MaTepHaNbl ISl TPOBEACHUS MPOMEXKYTOUHON aTTECTallMM Pa3MEIleHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOM  TWpOrpaMmey -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodley - https://Ims.tsu.ru/course/view.php?id=13846

0) OuieHOUHBIE MaTepHalibl TEKYHIEr0 KOHTPOJIS M IMPOMEXKYTOYHOM aTTECTAllUU 10
JUCLUTIIINHE.


https://lms.tsu.ru/course/view.php?id=13846

B) [lman ceMuHapCKUX / MPAKTHUECKUX 3aHSATHH 110 TUCIUTUIIHHE.
r) Metoanveckne ykazaHus 1o MPOBEJICHUIO JTAOOPATOPHBIX padoT.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAsI JIUTEpaTypa:

1. Sxy6oB B.I1. Craructuueckas paauodusuka: Yuebnoe nmocodue. — Tomck: U3n-
Bo HTJI, 2006. — 132 C.

2. Anan B. Onnenreiivm, Ponanen B. [adep. [udposas obpaboTka curHamioB. —
TexHocde-pa, 2012. — 1048 c.

3. B. Bomnocwok, O. INopsukun. [{udpoBas o0paboTka CUTHANIOB ¥ M300pakeHUN. —
OU3BMA-TJIUT, 2007. — 552 c.

4. Kupssinos 1. B. K43 Mathcad 15/Mathcad Prime 1.0. — CI16.: BXB-IletepOypr,
2012. — 432 c.

5. B. T'. Ko6epanuenko OcHOBBI MU(POBOi 00paboTku curHanoB. M3a. Ypaibckoro
yHuBepcutera, 2018. — 156 C.

0) JOMOJIHUTENbHAS TUTEpaTypa:

1. Cepruenxko A. b. Lludposas obpabdotka curaanos. — 2-e. — CI16.: [Turep, 2007.
— C. 751.

2. Tpomuenko A 0., Tpomuenko A.A. Ludposas oOpaboTka curHamoB. MeTomabl
MpeIBapu-TeIbHON 00paboTku. YuebHoe mocobue mo aucuuruinae "Teoperuueckas
unpopmaruka". — CI16: CII6I'Y UTMO, 2009. — 100 c.

3. Maxkc K. MeToasl MOAYNSLIMY U KOJUPOBAHUS B COBPEMEHHBIX CUCTEMAaX CBS3H —
Hayxka. Jlenunrpaackoe otnenenue, 2017. — 402 c.

4, HesaxonoB B., Ao0pamenkoBa . MATLAB. OO0OpaboTka CHTHQJIOB U
n3obpaxenuii. Crienu-anbHbIi cripaBoynuk. — CII6.: [Tutep, 2002. — 608 c.

5. CwmonenneB H.K. OcHoBbl Teopuu BeiiBieToB. BeliBiersl B matlab. 5-e u3nanue —
2019. — 560 ctp.

B) pecypchbl cetu HTepHeT:

1. [udposoii bubTp . [DneKTpOHHBIN pecypc]. URL:
https://ru.wikipedia.org/wiki/[{ludpposoit _punstp (1ara oopamenus 10.10.2016).
2. The Scientist and Engineer's Guide to Digital Signal Processing . [DaekTpoHHbI#

pecypc]. URL: http://dspguide.com/pdfbook.htm (mata obpamenus 10.10.2016).
3. WinFilter. The easiest way to design a Digital Filter . [DnexTponnslit pecypc].
URL: http://www.winfilter.20m.com (nara obpamienus 10.10.2016).

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMLIEH3MOHHOE U CBOOOIHO paclpoCTpaHIeMoe IIpOrpaMMHOE 0OecrieueHue:!

— cpeza Juls BBIOJHEHHs HayuHbIX pacuetoB MathWorks MatLab R2011a (License No:
700021)

—nakeTsl pacmupenuss MathWorks MatLab: MathWorks Simulink, MathWorks
FixedPoint Toolbox, Simulink FixedPoint Blockset, Simulink HDL Coder (License No:
700021).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTauaor Hayunoi 6ubnoTexkn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— OBC KoncynbraHt cryaenrta — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/

— 3BbC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopuu Juist IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHM CEMHMHApPCKOTO THIA, WHIUBUAYAJIbHBIX MU
IPYIIIOBBIX KOHCYJIbTALMN, TEKYIIETO KOHTPOJISA U IIPOMEKYTOUHOHN aTTECTALUH.

ITomemienust Uil caMOCTOSITENIbHOW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspadorunkax

Kanaunar pus.-mat. Hayk, noneHT Kadenpsl paguodusuku Kyspmenko U.1O.


http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

