MuUHHCTEPCTBO [U(POBOTO Pa3BUTHS, CBSI3H U MACCOBBIX KOMMYHHMKaMi Poccuiickon denepanmu
denepabHOE TOCYAaPCTBEHHOE OHO/DKETHOE 00pa30BaTeNIbHOE YUPEKACHHE BBICIIEr0 00pa3oBaHus
«CubUpCKHii TOCYIapCTBEHHBII YHUBEPCUTET TEICKOMMYHHKAIMH U HHPOPMATHKI)
(CubI'YTH)
VpalbCKHii TEXHUYECKHI HHCTHTYT CBA3M M MHGopMaTuku (¢pummian) B r. ExkarepunGypre
(YpTHUCH Cubl'YTH)

OIIEHOYHBIE CPEJIC
KOHTPOJISI U TIPOME
ATTECTAIIANA

MO JACHUILINHE
51.0.13 lludpoBasi 06paboTKa CHIHAJIOB

Hanpagsnenune noaroroku / cneuuanbHoCTh: 11.03.02 « MH(poKOMMYHHKALHOHHbIE
TEXHOJIOTHH M CHCTeMbI CBSI3H»
HanpaneHHocTs (npoduns) /cnenuanu3anus: MHPOKOMMYHHKAIMOHHbIE
TeXHOJIOTHH B yCJYrax cBsi3H
dopma o0OyueHus: 0OUHaAA
['ox HaGopa: 2023

Pa3paboT4uk (-H):
JOLCHT / B.T. Kyansmmes /
OOIMHUCH

OLICHOYHBIE CPEACTBA OOCYKICHBI U YTBEPXKICHb! HA 3aCCAAHUHM BBICIIEH MATEMaTHKA H (QH3HMKA
(BMud)

I[TpoTokos ot 18.05.2023 r. Ne 9 W

3aBeyromuii kadeapoi , / B.T. Kyanbines /

/&nncs

ExarepunOypr,2023



MuUHUCTEPCTBO MUPPOBOTO PA3BUTHS, CBSI3M H MACCOBBIX KOMMYHHUKanuii Poccuiickoit ®enepanuu
denepalibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICIIETO OOPAa30BaAHUS
«Cubupckuii rocy1apCTBEHHbIH YHUBEPCUTET TEIEKOMMYHUKALUNA U HTHPOPMATHKI
(CuoI'YTH)
VYpanbckuil TEXHUYECKUN MHCTUTYT CBSI3U U MHPopmaTuku (punuan) B r. EkatepunOypre
(YpTUCH Cubl'YTI)

YTBEPXIAIO

mupexrop YpTUCU Cubl'YTU
Mununa E.A.

« » 2023 r.

OLHEHOYHBIE CPEACTBA TEKYHIEI'O
KOHTPOJISI U TPOMEXYTOUYHON
ATTECTAIINHU

MO JUCUMUILIUHE

b1.0.13 lludposast 00padoTKa CUTHAJIOB
Hamnpasnenue noarorosku / cneruanbHocTh: 11.03.02 « UH(pOKOMMYHUKAIIUOHHBbIE
TEXHOJIOTHMH M CHCTEMBI CBSI3W»
Hampasnennocts (mpoduns) /cnienuanm3anus: UHGoKoOMMYyHMKAIMOHHBIE
TEXHOJIOTMH B YCJIYrax CBSI3H

®dopma oOydeHUs: OUHAS

I'on Habopa: 2023

Pa3paboruuk (-n):
JIOLIEHT / B.T. Kyanspres /
IIOAITHNCH

OneHouHble cpencTBa OOCYKICHBI M yTBEP)KIEHBI HA 3aCEJaHUU BBICIIEH MaTEeMAaTUKA U (U3UKU
(BMu®)
IIporokoi ot 18.05.2023 . Ne 9

3aBenyronuii kadenpoit / B.T. Kya#npImes /

IIOAIMHUCH

Exarepun0Oypr,2023



1. Hepeqenb KOMIIEeTEHIIUI 1 HHAUKATOPOB UX JOCTHIKCHUS

[Ipouiecc w3ydyeHHWs] AWCHMUILIMHBI HAMpaBiIeH Ha (HOPMHUPOBAHHWE  CIEAYIOIIUX
KOMIIETECHIINH:
Ko/ 1 HAHMEHOBAHIE Kon u HaumenoBaHue [IpenmecTByromniye 3Tamnbl
HMHJMKaTOpa Oran (c ykazanuem
KOMIIETEHIINH .
JIOCTUKECHHS] KOMITETEHIIUI JVCIIUILIINH)
OIIK-3. Cnocobern  |OIIK-3.2- 3naeT npUHIUIIGI,
MPUMEHSTh METO/IBI  [OCHOBHBIE AJITOPUTMBI U
MOMCKA, XpaHEHUs,  [yCTPOWCTBa LU(POBOIA
00paboTKH, aHayM3a |00padOTKU CUTHAJIOB;
Y TIPEJICTABJICHUS B [IPUHITUITBI IOCTPOCHHS Oran 1. Uadopmaruka
TpedyemoM (hopMare [TeIeKOMMYHUKAIIMOHHBIX Oran 1. Beicias
nH(popManuy U3 CUCTEM Pa3IMYHbIX THUIIOB U MaTreMaTHhKa
Pa3IMYHBIX CrocoObI pacrpeeIICHHs Oran 1. Teopus
HMCTOYHUKOB U 0a3 MH(DOPMAITUU B CETSIX CBSI3H, 5 BEPOSITHOCTEH U
JTaHHBIX, coOmonas (2 arar) MareMarudeckKas
IIPH 3TOM OCHOBHBIC CTaTUCTHKA
TpeboBaHus OIIK-3.3-Ymeer pemiath Oran 1. OcHOBBI
MH()OPMAITMOHHOU 3aaun 00pabOTKH JTaHHBIX C TEJICKOMMYHUKAITUH
0€30MacHOCTH [MOMOIIIbI0 COBPEMEHHBIX Oran 1. Teopus
cpeacTB HQpoBOi ANEKTPUUYECKUX IeTIei
BBIYUCITUTENbHON TEXHUKU
(2 aram)

dopma(bl) MPOMEKYTOYHOMN aTTECTALNH 0 JUCIUIIMHE: SK3aMeH (4 ceMecTp).

2. Iloka3aTesi, KpUTEPUH M IIKAJIbI OLEHMBAHUSA KOMIIeTeHIMIi
2.1 Iloka3aTeneM OIlEHMBAHUS KOMIIETEHLUN Ha 3Tare uX (OPMUPOBAHUS NPU U3YyUCHHUH
JUCLIUIUINHEI SBJIETCS YPOBEHb UX OCBOEHUSI.

NuaukaTop ocBoeHust
KOMIIeTeHHH

Iloxa3zaTes oneHUBAHUSA

Kpurepuii oueHuBanus

OIIK-3.2 YMeer

BbIOMpATh COBPEMEHHBIE

UH(POPMAaLIMOHHbIE
TEXHOJIOTHH U

MMporpaMMHBIC CPEACTBA,

B TOM YHCIIE
OTE€YECTBEHHOI'O
IIPOU3BOJICTBA IIPU
peLIeHUH 3a1a4

VYmets pabortaTsb ¢
COBPEMEHHBIMHU
MIPOrpaMMHBIMU CpeAaMu
pa3paboTku

TEXHOJIOTUH I
aBTOMAaTHU3AlIMU
TEXHOJOTHYECKUX
MPOLIECCOB, PEIIATh

I/IH(I)OpMaI_[I/IOHHBIX CHUCTEM U

YMeeTr NpuMeHsTh

COBPEMEHHBIN MaTeMaTUYECKUI
anmapar, UCIIOJIb3yEeMBbIi Ipu
MPOEKTUPOBAHUHU, Pa3pabOTKe U
peann3anuu UH(POPMALIMOHHO-
MU3MEPUTENIbHBIX CUCTEM

npodeCCHOHATBHON MIPUKJIATHBIC 3aa91
JESTEIIBHOCTH pa3INYHbIX KJIACCOB
OIIK-3.3 Bnaneet Bnaneer HaBbIKAMU
HABBIKAMU MPUMEHEHUSI | IPUMEHSTh METO/IbI
COBPEMEHHBIX o0paboTku uHpopmanuy,
UH(POPMALIMOHHBIX paboTel C  TPHKIAIHBIM,
TEXHOJIOTHI U COBPEMEHHBIMH

BHa}IeeT MaTeMaTU4CCKUMHU OCHOBaAMH

00paboTku HHPOPMALIUU

¥ KOMITBIOTEPHOTO
MOJICIMPOBAHMS; MaTEMAaTHYECKHE
MeTO]Ibl 00paboTKH HH(OpMaLIUN




MPOrPaMMHBIX CPEJCTB, B | IPOTPAMMHBIMU cpelamu | Tpu pa3paboTKe u
TOM YHCJIE pa3paboTku AKCILTyaTaI[MH MPOTPAMMHBIX
OTEYECTBEHHOT'O MH(OPMALIMOHHBIX CUCTEM U | MPOAYKTOB U MPOTPaAMMHBIX
IIPOU3BOJICTBA, IIPU TEXHOJIOTHH U1 | KOMIUIEKCOB
pellIeHnu 3a1a4 aBTOMAaTHU3AlUU OusHec-
npodeccuoHaIBLHON IIPOLIECCOB, pelieHus
JESITeIIbHOCTH MPUKIAIHBIX 3a1au
pa3IMYHbIX KJIACCOB

[IxkaJyia oneHnBaHNA.

5-0anabpHafg mIKajaa

Kpurtepun onenkn

O1iangHo «5»

1. CamMOCTOSATENBHO U MPAaBUIBHO OTBETHII HA MOCTABJICHHBIC
TEOPETUYECKHE  BOMPOCHI  HK3aMEHAIIMOHHOTO  Owmiera.
YBepeHHO, JIOTHYHO, MOCIEI0BaTeIbHO U apryMEHTHPOBAHO
HU3jaraeT cBOM OTBET. MOKET OTBETUTH Ha JOIIOJTHUTCIBHBIC
BOIIPOCHI.

2. CaMOCTOATENIbHO W  MPaBWIBHO  PEIIMI  3aJady
9K3aMEHAIIMOHHOTO OMyieTa. Y BEPEHHO U JIOTUYHO OOBSCHSET
XOJI peIeHus, 000CHOBBIBASI €T'0 PacUeTaMHU.

Xopouio «4»

1. CamocTrosTenbHO  OTBETHJI HAa  IIOCTABJIECHHBIE
TEOPETUYECKHE BOIPOCH dK3aMEeHalUMOHHOro oOuiera. He
YBEpPEHHO OTBEYAET Ha YTOUHSIOIIUE M JONOJHUTEIbHbIC
BOIIPOCBHI.

2. CaMoCTOATENBHO M  IpPaBWIBHO  pEIIMI  3aJady
HK3aMEHALIMOHHOTrO OuiieTa. YBEPEHHO U JIOTHYHO OOBSICHSIET
XOJ peneHusi, 000CHOBBIBAs €0 pacyeTaMu.

Y I0BIETBOPUTENBHO «3»

1. CamocToATeNbHO  OTBETHJI HAa  ITOCTaBJICHHBIC
TEOpPETUYECKHE BOIPOCH JK3aMeHaloHHoro Owiera. Ilpum
9TOM JomyckaeT omuoku. He yBepeHHo uim BooOIIEe He
OTBEYAET Ha YTOUHSIOLINE U JOTOJTHUTEIIbHBIE BOTIPOCHI.

2. Pemun 3amauy sk3ameHanroHHoro Ownera. [Tpu Hammuuun
OMOOK, MOMKET HWCHPaBUTh HUX 3a CYET HaBOIIUX
BOMpocoB. He yBepeHHO 0OBSICHSIET X0/ pelIeHNs 3aJauu.

HeynosnersopurensHo
W2»

1. He pemena 3ajaua 3K3aMeHaLMOHHOTO OHIIeTa.
2. Pewena 3ajaya, HO HE JaHbl OTBETHl HAa TEOPETHUECKUE
BOINPOCHI 9K3aMEHAIIMOHHOT 0 OnJiera.

3. MeTtoauueckue MaTepHuaJibl, OMNpeeJsIIOIIHEe MPoLeTypPbI

AUCIHMUIIJINHE

3.1.

B xope peaim3zauMy JMCHUILIMHBI MCHOJBL3YIOTCH cijeaywomme ¢GopMbl U
MeTO/Jbl TEKYIEero KOHTPOJIsA

Tema u/miau pasaen

DopMBbI/METOIBI TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH

OIIK-3.2 Ymeer BbIOMpaTh COBpEMEHHbBIE HH()OPMAIIMOHHBIE TEXHOJIOTUU U TPOrPaMMHBIE
CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO MPOM3BOACTBA MIPU PELICHNUH 33a4

OIlCHUBAHUA 11O




npodecCHOHANIBHOM e TeNbHOCTH

Beenenue B mudpoByro o6padbotky curnaios (IIOC)

CamocrosiTenpHas padoTa,
KOHCIIEKT JICKIIUN

[Ipeobpa3oBaHie CUTHAJIOB M3 aHAJIOTOBOTO B IIU(POBOI BH/T
¥ Ha00opoT

CamocrosiTenpHas padoTa,
JK3aMeH

MaremaTrueckoe onvucaHue MUQPOBLIX CUTHAJIOB.
HuckperHnoe npeodbpazoBanue Oypbe

JlaGoparopHas pabora-3auer,
IK3aMeH

Anroputm 6sicTporo npeodpazosanus Oypee (BIID).

JlaGoparopnas pabora-3auer,
9K3aMeH

Jlunetinbie nuckpetHbie cuctemsl (JIJIC)

Jlaboparopnas paborta-3auer,
9K3aMeH

Onwucanue JIJIC B z-o6mactu. Jpyrue quckpeTHbie
npeoOpa3oBaHMs

CamocTosTeapHas paGOTa,
OK3aMCH

[Mu¢poBble GUIbLTPHI

JlaGoparopHas pabora-3auer,
IK3aMeH

OcHOBHBIE CBOMCTBA U METO/BI pacuéTa HEPEKYPCUBHBIX
U(PPOBBIX PUIBTPOB

JlaboparopHas pabora-3ader,
9K3aMeH

OcCHOBHBIE CBOMCTBA U METO/bI pacuéTa peKypCHUBHBIX
U(PPOBBIX PUIBTPOB

JlaboparopHas pabora-3ader,
9K3aMeH

[udposast 06paboTKa CUTHAIOB MPU HECKOJIBKUX CKOPOCTAX

CamocTosiTenpHas padora,
9K3aMeH

OIIK-3.3 Bnaneer HaBbIKaMH PUMEHEHHS] COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN U
MIPOTrpaMMHBIX CPEACTB, B TOM YMCJIE OTEYECTBEHHOI'O MPOU3BOJICTBA, TP PEIICHUU 3a]1a4

poeCCHOHAIBHON e TEIIbHOCTH

Beenenue B upoByro 06padotky curananos (LIOC)

CamocrosTenpHast padora,
KOHCHEKT JICKITUI

[TpeoOpa3oBaHre CUTHAJIOB U3 aHAJIOTOBOTO B U(POBON BUJ
U Ha00opoT

CamocrosTenpHast padora,
9K3aMeH

Matematuyeckoe onucanue Nu(pPOBBIX CUTHAJIOB.
Huckpernoe npeobpazoBanue Oypbe

JlaboparopHas pabora-3ader,
9K3aMeH

Anroputm 6sicTporo npeodpazobanust Oypre (BIID).

JlaboparopHas pabora-3ader,
9K3aMeH

Jluneitapie nuckpetHbie cuctembl (JIJIC)

JlaboparopHas pabora-3ader,
9K3aMeH

Onucanue JIJIC B z-o6nactu. Jlpyrue quckpeTHbie
npeoOpa3oBaHMs

CaMocTosTeNIpbHas pa60Ta,
OK3aMCH

[udpossie GUIBTPEI

JlaboparopHas pabora-3ader,
9K3aMEH

OCHOBHBIE CBOWCTBA M METOBI pacuéTa HEPEKYPCHBHBIX
1UGPOBBIX PUIBTPOB

JlabopaTtopHnas paboTa-3ader,
JK3aMEH

OCHOBHBIE CBOWCTBA M METOBI pacuéra peKypCHBHBIX
1UGPOBBIX PUIBTPOB

JlabopaTopHasi paboTa-3ader,
IK3aMeH

[Mudposast 06paboTKa CUTHATIOB MPU HECKOJIBKMX CKOPOCTSIX

CamocTosTenbHas pabora,
9K3aMeH




3.2 TunoBble MaTepuaJIbl TEKYLEr0 KOHTPOJIS yCIIeBAeMOCTH 00y4arouMXxcst

OIIK-3 CnocobeH mTpUMEHSATH METO/ABl TOWUCKA, XpaHEHHs, O0O0paOOTKH, aHaIHM3a H
npencTaBicHus B TpeOyemMoM popmare nHPOpMAIK U3 Pa3IMYHBIX UCTOYHUKOB U 0a3 TaHHBIX,
coOJroast Mpu 3TOM OCHOBHBIE TPeOOBaHMS HHPOPMAIIMOHHOM 0€3011acHOCTH

[Tpumep 3amanus Ha 1a0OpPATOPHOE 3aHATHE, MOCBSIIEHHOE HM3YYCHHUIO BOMOXKHOCTEH
MOJIeTTMPOBaHKs CUTHAIOB B mporpamMax Matlab win Octave (cBoOoaHBIi 1oCTy).

JIaboparopHas pabora 1 «MoenupoBaHue TUCKPETHBIX CUTHAIOB U
HIOCJICIOBATEIbHOCTEH CUTHATIOB)

I{ens paboTHI:

1. MonenupoBaHue IETEPMUHUPOBAHHBIX MTOCIEAOBATEIHHOCTEH, B TOM YHCJIC TUITOBBIX
MOCJICIOBATEILHOCTEH, M PACUETOM X XapaKTEPUCTHK MTPOrPaMMHBIMU cpencTBamu Matlab
(umm Octave).

3anmanue Ha 1a0OPATOPHYIO PadOTy

JlaboparopHas paboTa BBIIOJIHIETCSA Ha OCHOBE script-(paiiia lab_rabota_1.m koTopsrit
MpeA0CTaBIsACTCA MpernoaaBaTesieM. Bes rpynmna cTyieHToB pa3ouBaeTcst Ha Opuraabl 1o J1Ba
4eJI0BeKa, KaKI01 OpuUrajie MprucBanBaeTCss HOMEpP, Ha OCHOBE KOTOPOTO (OPMUPYIOTCS BCE
MCXOJIHBbIE TaHHbIe (CM. Ta0m. 1).

[lepen BbIMONHEHUEM PabOTHI HEOOXOAMMO COXPAHHUTh MyTh K manke LAB-1 o komanze
koHTekcTHOoro MeHro Add to Path | Selected Folders.

VicxonHbie JaHHBIC IS ITYHKTOB 3aJJaHUs IPUBOAATCS B TaOJI. 1 st Homepa Opuraabl Nep, T1e
Nep =1, 2, ..., 30. Llenouncnennas Gpyukuus N, mod M B 3amucu HCXOAHBIX JAHHBIX 03HAYACT
BBIYKCIICHUE 3HAUeHHsT Ngp 10 MOIYII0 M, TO ecTh Ha Bbixoje GpyHkimu @ mod b nonyuarores
JIBa LISJIBIX YKCIIa — HETIOJIHOE YaCTHOE U OCTATOK OT jejieHus a Ha b. Hampumep, ecmua=1wub
=5, 10 1 mod 5 naet ciemyrorine Ba yrcia: HermoiHoe yactHoe O i octatok 1,aecmma=5wub
=35, 10 5 mod 5 — HenosiHOe yactHoe 1 1 ocraTok O U T.1.

Tab6nuna 1 - Tabnua NCXOAHBIX JaHHBIX

Tepemen WUnentudpuxarop B
ot Haznauenue 3HadeHue KOMaHJIHOM OKHE
Matlab
Nop Howmep Opurass Ngp Nb =
N JnuHa N =30+ Ng, mod5 N =
MMOCJIEI0BATEIEHOCTH
T Tepuon T =0,0005(1+ Ng, mod3) T=
JIUCKPETH3AIIH
a OcHoBaHue a=(-1)" (0,8+0,005N o) | 2=
SKCIIOHEHTHI
C AMITTHTYIA C =1+ Ng, mod5 C=
TapMOHHYECKOTO
CUTHaja
® (pan) | Yacrora g =7/(6+ Ng, mod5) w0 =
TapMOHHYECKOTO
CHUTHaJa
m 3aﬂep)KKa m =5+ Ng, mod5 m=
U Ammunryaa umnyinbsca | U =Ng, U=
No HavanpHpiii  MoMmeHT | N =Ng, mod5+3 no =
UMITyJbCa




Nimp JlnuHa uMIysibca Nimp = Ng, Mod 5+5 n_imp =

B, B,, B; AMITTUTYIBI B; =1,5+ Ng, mod5 BexTop
rapMOHUYECKUX B, =5,7—Ng, mod5 B=1[..]
CUT'HAJIOB B; =2,2+ Ng, mod5

by, G, 03 | HacTOTBI &y =7/(4+Ng, modS5) BexkTop
rapMOHUYECKUX &y =m/(8+ Ng, mod 5) w=][.]
CUTHAJIOB @3 =1/(16+ Ng, mod5)

ay, 8y, 8 KoadduumenTsr & =15-Ng, mod5 Bekrop
JTHHEHHOU a, =0,7+ N5, modS A=1[.]
KOMOUHALIUKA a3 =1,4+Ng, mod5
rapMOHUYECKUX
CHTHAJIOB

3aganue Ha 1a00PaTOPHYIO pabOTy CBA3aHO C MOJEITHMPOBAHUEM M aHATIH30M
I0CJIEI0BATEIBHOCTEN U BKJIFOYAET B Ce0sl CIEAYIOLINE TYyHKTHI:
1. Hudposoit equamunbiil nMiryasc Uo(nT ) (mpentuduxarop uo):

I, =1k

(0)
C BBIBOJIOM I'pa(MKOB Ha MHTEpBaJe AUCKpeTHOro BpemeHnu NT (umeHtudukarop NT):
nT € [0; (N-1)T] 1)

U TUCKPETHOTO HOPMHUPOBAHHOTO BpeMeHH N (uaeHTrduKaTop N):
n € [0; (N-1)T]. (2)

OOBSICHUTD:

* B3aMOCBSI3b MEX/Y TUCKPETHBIM U TUCKPETHBIM HOPMUPOBAHHBIM BPEMEHEM;
* paziauyre MEeXIy UPPOBBIM STUHHYHBIM UMITYJILCOM M JeTbTa-(QyHKIIHUEH.

2. Hudposoit equanyHbiil ckadok U1(NT) (uaeHtudukarop ul):

(=4 |

i (RT =1
.“' Ho= 1

(3)

¢ BBIBOJIOM I'paukoB Ha uHTEpBanax Bpemenu (1) u (2).

OOBsACHUTD:

* COOTBETCTBUE MEX]y IM(PPOBBIM U aHAIOTOBBIM €IMHUYHBIMU CKaUKaMU;
* YyeMy paBHa 4acTOTa AMCKPETH3AIMU LIU(PPOBOro eIMHUYHOTO CKAYKa.

3. HuckpetHas skcrionenTa X1(NT ) (upenTrduxarop X1):

- a", n=0;
xinll=-
| u, # =i

(4)
¢ BBIBOJIOM I'paukoB Ha uHTepBanax Bpemenu (1) u (2).
OOBSACHUTD COOTBETCTBUE MEXK1Y TUCKPETHON U aHAIOTOBOW HKCIIOHEHTAMHU.



4. IucKpeTHBIN KOMIUICKCHBIM rapMOHUYecKuid curHait X2(N) (uaeHtudukarop X2):
xz(n) = Cel®om ()

C BBIBOJIOM I'pa()MKOB BEIIECTBEHHOM U MHMMOM YacTeil Ha MHTEpBaJIe BpeMEHH (2).
3anmcarh cuTHAN (5) B BUJIe KOMOMHAIINY ABYX BEIIECTBEHHBIX MOCIIEI0BATEIIHHOCTEH.

5. 3anepkaHHBIE MMOCIEA0BATEIILHOCTH.

BriBectu rpaduku nocnenosarenbHoctei (0), (3) u (4), 3aaep:kaHHBIX HA M OTCYETOB
(upentudukaropst UO_M, ul_m u X1_m), Ha uaTepBaje BpemMenu (2). 3anucarb HopMyIIbl
3aJIepKaHHBIX MTOCIICA0BATEIILHOCTEH.

6. JIMCKpeTHBIN IPAMOYTOIbHBINA UMITYIIbC X3(N):

U ngsn<snyg+ny,—1
0, WHaye

xs(m) = { ©)

C BBIBOJIOM Tpadvika Ha HHTEpBaJie BpeMeHu (2).

BeIMomHUTE MOJIEIMpPOBaHNE UMITYIBCA IBYMSI CIIOCOOAMU:

* ¢ nomoibio pynkuuu rectpuls - uaentuduxarop x3_1;

* Ha OCHOBE IIM(PPOBOTO EAUHUYHOTO CKauka — uAeHTUuKaTop x3 2.
OOBSCHUTB:

* dopmar dynkuuu rectpuls (IO3HAKOMUTHCS CAMOCTOSITENBHO);

* KaK BBINOJHACTCS MOJICIMPOBAHNE UMITYJIECA B 000MX CITydasx.

7. JIUCKpETHBIN TPEyroJbHBIM UMITYJIbC.
BriBecTH rpadguk AUCKPETHOTO TPEYroJbHOTO UMITYNbca X4(n) (uaeHTtuduxatop x4),
c(OpMHPOBAHHOT'O IIOCPEICTBOM CBEPTKH JTUCKPETHOIO MIPSIMOYTOJIBHOTO UMITysbca X3(n) (6) ¢
caMHMM cO0OM, Ha UHTepBaJie BpEeMEHH, PABHOM JUIMHE CBepTKU L:

n € [0; (L-1)]. (7)

J1yis BBIYMCIICHHSI CBEPTKH MCIOJIp30BaTh GyHkuuio Matlab: conv(x,y), rae X, y —
CBOpaYMBaEMBbIC MOCIIE0BATEILHOCTH.

[IpuBeCTH aHATUTHYECKYIO 3aITUCh CBEPTKU. OTPENEnTh TEOPETHUECKH U 110 TpadUKy [UTHHY
CBEPTKH L ¥ IMIMPHHY TPEYrOJIbHOTO HMITYJIbCA.

8. JIuHeliHas KOMOMHAIMS TUCKPETHBIX TAPMOHUYECKHX CUTHAIOB X5(n) (MaeHTrdukarop X5):

xs(n) = aix1(n) + azx2(n) + asx3(n), (8)
rac
xi(n) = Bi sin(@;n), i=1,2 3, 9)

C BBIBOJIOM T'pauKOB MociieoBaTeIbHOCTeH Xi(n) U Xs5(n) HA UHTEpBalle BPEMEHH
n € [0; (5N - 1)]. (10)
Borancnuts cpeanee 3HaueHue (MaeHTUQUKaTOp mean_x5), sHepruto (uaeHtuduxarop E) u
CPEIHIO MOIIHOCTH (uaeHTudukarop P) mocnenoBarensuoctu (8).
OOBSCHUTB:
* omepalyu Ipyu MOJACTUPOBAHUY IMHEHHONW KOMOMHAIIMY CUTHATIOB (8);
* Kak OMpPEIeISIOT YKa3aHHbIE XapaKTePUCTUKH.

9. JIMCKpEeTHBIN rapMOHUYECKUN CUTHAIT C SKCIIOHCHIIMAILHON OTrn0aromei.



BriBecTu rpaduk qTUCKpETHOTO CUTHANA X6(1) (MASHTHPUKATOP X06), MPEACTABISIONIETO COOOM
JTUCKPETHBIN TapMOHUYECKUNA curHal X(n) (MaeHTUHUKATOP X)
x(n) = C sin(@yn) (12)

C 9KCIIOHEHIIHAIbHOM orubaroreii |a|", Ha uHTepBaie BpeMeHu (2).
[IpuBeCTH aHATUTHYECKYIO (POPMYITY TUCKPETHOTO CHTHAIa X6(N) U MOSICHUTD OIEPALIMH TIPH
€ro MOJICITHPOBAHHUH.

10. Ilepuonuyeckast HOCIEAOBATEIBHOCTh JUCKPETHBIX MPSIMOYTOJIbHBIX UMITYJIbCOB.

BriBecTu rpaduk mATH NEPUOIOB MEPUOANIECKOM MOCIEA0BATEILHOCTH X7(N) (MAEHTHPHUKATOP
X7) AMCKPETHBIX MPSIMOYTOJIbHBIX UMITYJIBCOB aMILTUTY/bl U U IIUTENIBHOCTH Nimp € IEPUOOM,
BJIBO€ OOJIBLINM JUIUTEIIEHOCTH UMITYJIbCA.

Jns popmupoBaHus MATH IEPUOOB IMOCIETOBATEILHOCTH BBITIOTHUTD JIEHCTBUS:

* Ha OCHOBE IIU(PPOBOTO SAMHUYHOTO cKauka (3) chopMUPOBATH OJUH TIEPUOJ
MOCJIEIOBATEILHOCTH (MIASHTU(PHKATOD XP);

* copMHUPOBATH MATH IEPUOJIOB MOCIICAOBATEILHOCTH C MOMOINBI0 QyHKIMK repmat (cm. Help

Matlab).
OOBsICHUTD Onepaluy MPU MOJEIUPOBAHUY NTEPUOJUUECKON TIOCIIEI0BATEIbHOCTH.

Copepxanue oTdera 1o jgaboparopHoil padore

Oruer cocraBnsiercs B pegakrope MS Word u cogepKUT UCXOIHBIE JAHHBIE U PE3YIIbTATHI
BBITTOJIHEHUS KOKAOTO IMMyHKTA 3aJaHHs, BKII0Yast KOMUPYEMbIe U3 OKHA KOMaHTHOTO OKHA
Command Window pe3ynbTaThl BEIUUCICHHM, CO3aHHbIE TPaQUKHU (KOTUPYIOTCS 110 KOMaH/Ie
Edit | Copy Figure B oxHe Figure) u oTBeTHI Ha moctaBiieHHbIe Borpocs (mpudt Times New
Roman).

KoHTpoJIbHBIE BOIIPOCHL:

1. JlaiiTe onpenenenue TMCKPETHOro U M(PPOBOro CUTHAJIOB.

2. Kak MareMaTH4ecKH OMUCHIBAECTCS JUCKPETHBIN CUTHAN?

3. Kakoli TUII JTaHHBIX UCIOJIb3YETCA [0 YMOJYAHUIO IIPU ONMCAHUU IOCIIEN0BATENBHOCTEH B
Matlab?

. Uro Takoe nepruoa u 4acToTa JUCKPETU3ALMH U KaK OHU CBSI3aHBI IPYT € Apyrom?

. [aitTe onpenenenyre TUCKPETHOrO HOPMUPOBAHHOTO BPEMEHH.

. JlaliTe onpeneneHne HOPMUPOBAHHOW YaCTOTHI &.

. Kakue nuckpeTHble CUTHaIbI Ha3bIBAOT 1E€TEPMUHUPOBAHHBIMU?

. HazoBuTE OCHOBHBIE XapaKTEPUCTUKH I€TEPMUHUPOBAHHBIX TUCKPETHBIX CUTHAJIOB.

0 3N L A~

3.3 Tunosble MaTepuadbl /A TPOBeJIEHUA INPOMEXKYTOYHOH aTTecTanuu
00y4YarIuXxcs
[TepeueHb BOPOCOB I SK3aMeEHa!
[TpeumymectBa nudposoit 00padoTku curnaios (LIOC).
Oco6ennoctu npumenenus LIOC nist 06paboTku peuu U 3ByKa.
Oco6ennoctu npumenenust [IOC mist 00paboTku n300paxeHuit U BUIEO.
ITpumenenune [{OC B TeneKOMMYHHUKALMH.
Hazpatb 6a3oBbie oneparuu [IOC u ux 0CHOBHBIE CBOICTBA.
Tunuynas QyHKIMOHATBHAS CXeMa CHCTEeMbI IIU(PPOBOH 00pabOTKN CUTHAJIOB.
[Tporiecchl AUCKpETH3AMH U KBAHTOBAHHSL.
CdopmynupoBats Teopemy oTcueToB u ee 3HadeHue ais L{OC.
Amnanoro-mudpoBeie TpeoOpazoBaTenu. JIMHEWHAasT WMIYJIbCHO-KOIOBAs MOYJISIIHS
(MKM).

©CoNoR~wWNE
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[Tponecc undpo-aHamoroBoro npeodpa3zoBaHus: BOCCTAHOBICHNE aHAIOTOBOI'O CUTHAJIA.
[{udpo-ananorossie mpeoOpazoBaTey.

[Tpumenenne GUIBTPOB HIDKHUX YacTOT B cuctemax L{OC.

Psn ®@ypre. [IpeobpazoBanue Oypoe.

Paznoxenne nepuonuueckux Gyakimii B psx Oypee.

Dddekt I'nboCa.

CriekTpaibHblil aHAJIN3 HEMIPEPHIBHBIX HEMIEPUOINYECKUX CUTHAJIOB.

CriekTpaibHbIi aHAIN3 TUCKPETHBIX CUTHAJIOB.

CrniekTpaibHblil aHAJIN3 JUCKPETHBIX CUTHAJIOB KOHEUHOM UIMTEIbHOCTU

Huckpernoe npeodpazoBanue Oypoe (AI1D) u o6parnoe AI1D. Croticta JII1D.
Onepanus CBEPTKHU.

ABTOKOppEISILIMS U B3aUMHAsi KOPPEJSIUS OCIEI0BaTEIbHOCTEH.

Anroput™m ObicTporo npeoOpazoBanust ®@ypee (BIID) ¢ memumanueir BO BpEMEHHOM
obyacTu: cxema «0aboukay, BeIYUCIHTENbHBIC TpenumyiecTtBa bIT® nepen AI1D.
O6patHoe ObicTpoe ipeodpazoBanue Dypbe.

BII® ¢ yacToTHON AenMMalien.

CpaBHEeHHE AITOPUTMOB C BPEMEHHOM JIeIIMMallield 1 YaCTOTHOM JeIMMaIueH.
Huckpernoe kocunyc-npeodpazoBanue (IKII).

[IpeoOpazoBanue Youmia u npeodpasoBanue Angamapa.

BeliBneTHoe mpeoOpazoBaHue.

[Mpumenenne JIKII s cxkartus w300pakeHH: KBaHTOBaHUE KOA(P(UIIMEHTOB
nsymepHoro JKII, koqupoBanue.

Omnpenenenue u npuMepsbl Z-peoOpa3zoBaHUs.

OO6patHoe Z-ipeoOpazoBaHue U €T0 BHIYUCIECHUE C IOMOIIBI0 METO/1a CTETICHHBIX PSAIOB.
OO6parHoe Z-peoOpa3oBaHUE M €ro BBHIYHCICHHE C MOMOIIBI0O METOAA Pa3sIOKEHHUS Ha
3JIeMEeHTapHbIe APOOH.

O6parHoe Z-ipeoOpa30BaHUE U €T0 BHIYUCICHUE C ITOMOIIBI0 METOIA BHIUETOB.
CsoiicTBa Z-peoOpa3zoBaHusl.

[Tpumenenue z-npeodpazoBaHus AJIsl ONUCAHUS CUCTEM JUCKPETHOIO BPEMEHH.

MeTobl BEIYMCIIEHUS YACTOTHOM XapaKTePUCTUKH.

OrneHka UMIYJIbCHOM XapaKTEPUCTHKHU.

[Tpumenenue Z-nmpeodpazoBaHUSATIPU TPOESKTUPOBAHUU HU(POBBIX (PHUIBTPOB.
Omnpenenenue mpouecca KOppessinm.

B3anMHas koppensiius U aBTOKOPPEsLHUs.

[TprMeHeHre KoppemsiliK: JeTeKTUPOBAaHUE 3alTyMJIEHHbBIX IEPUOIUYECKIX CUTHAJIOB.
CornacoBaHHbIH GUIBLTP.

[IpumeHeHne KOppesiuu JUIsl OLIEHKH OTHOILIEHWS CHTHAJ-IIyM B 3alllyMJIEHHOM
NEPUOANYECKOM CUTHAJIE.

Omnpenenenue nporecca cBepTkU. CBOMCTBA CBEPTKHU.

Wnentuduxanus cucreM. OOpalieHne CBepTKH.

CBs13b MEXTY KOPpPETSIUEH U CBEPTKOM.

Tumns! nugposeix pmisTpoB: KUX- u BUX-punsTpsl.

Bri6op mexay KUX- u BUX-punsrpamu.

[TpoextupoBanue nUMPOBBIX PUILTPOB.

@OYHKIMOHATbHBIE CXEMbI IU(PPOBBIX (PUIBTPOB.

OcHOBHBIE METO/1bI 00paOOTKH CUTHAJIOB MTPU HECKOJIBKUX CKOPOCTSX.

YMeHblIeHHe YacTOThI JUCKPETU3AIMH € AeIIUMAaLUe C [eJbIM [IaroMm.

VYBenuueHne 4acToThl AUCKPETU3ALNH C UHTEPIOJIALMEN C LIEJbIM I1aroM.
[Tpeobpa3zoBanre 4acTOTHI AUCKPETU3ALNHU C APOOHBIM LIArOM.

[Tpumenenne mHorockopocTHslx cuctem L{OC Ha npumepe BeicokokauecTBeHHOro ALIIT
B IU(P)pOBOM ayIno.



55. [Ipumenenne MHoOrockopocTHbix cuctem LIOC Ha mnpumepe cOopa JaHHBIX C
HECKOJBKHUMH CKOPOCTSIMH 00pabOoTKH

BaHK KOHTPOJIBHBIX BOIPOCOB, 33/IaHUI U MHBIX MAaTEPHUAIIOB, UCIIOJIB3YEMBIX B IIPOLIECCE
HpPOLIEAYp TEKYIIEro KOHTPOJIA W HPOMEXKYTOYHOW aTTECTAllMM HAaXOAUTCS B y4eOHO-
METOAMIECKOM KOMIUIEKCE JUCIUILIMHBI H/UIH TPEICTABICH B JICKTPOHHOW MH(POPMAIMOHHO-
obpasoBarensHoi cpeae mo URI: http://www.aup.uisi.ru

3.4 MeToauyeckne  MaTepuajbl  NPOBeJEHHS]  TeKYLIero  KOHTPOJsL M
NMPOMEKYTOYHOH aTTeCTAlMU 00y4aK0IIMXCH
[lepeueHp METOAMYECKHUX MAaTEpHAJIOB IJIi HOATOTOBKM K TEKYIIEMY KOHTpPOIIO U
IIPOMEKYTOUYHOM aTTECTALUU:
1. JTabopaTopubie pabOTHI 1O JUCIUTIIIMHE.
3agaHus, Ha BBIIOJIHEHHE WHAWBUAYAJIbHBIX 3aJaHUN, TPEICTABICHBI B JIIEKTPOHHO-
uH(pOopMaIIMOHHON 00pa3oBaTenbHOI cpeae u qoctymnubl mo URL — http://aup.uisi.ru/2713000/
2. CamocrosTenbHas paboTa 1Mo TUCIHILIIHHE.
3agaHus, Ha BBIIOJHEHHE CAaMOCTOSATENBHOM pabOoThl, TPENCTAaBICHBI B  AICKTPOHHO-
uH(opMaIMOHHON 00pa3oBaTenbHOI cpeae u qoctymnubl mo URL — http://aup.uisi.ru/2713000/


http://www.aup.uisi.ru/
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