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1. Hepeqem, KOMIIeTEHIINI 1 HHAUKATOPOB UX TOCTHKCHUSA

ITporecc n3yueHust TUCUMIUIMHBI HApaBJeH Ha (OPMUPOBAHHE CIIETYIONTNX KOMIIETCHIIUNI:

Kon n HaumeHoBaHue [IpenmecTByromue 3ramnsl
Kox n HanmeHoBaHue
WH/IUKATOpa Oran (c ykazaHueMm
KOMIIETEHIIH .
JOCTH)KEHUS] KOMITETEHIIUH JTUCIIATLIMH)
OIIK-3. Ciocoben  |OIK-3.2 3HaeT MpUHITUIIBI,
PUMEHSTh METOJBl  |OCHOBHBIC QJITOPUTMBI U
MOKCKA, XPaHEHUs,  [yCTPOMCTBA IUPPOBOU
00paboTku, aHanmu3a |00pabOTKU CHTHAJIOB;
Y TIPEJICTABJICHUS B [IPUHIIUIIBI TOCTPOCHUS Sran 1. ndopvarixa
TpedyeMoM (popmaTe [TeIeKOMMYHUKAITMOHHBIX Sean 1 KOMHB RI)) TeDHOE
nHpOpMAIINU U3 CHCTEM pPa3IMYHBIX TUTIOB U MOI-[eJII/I OBaHHE
Pa3IUYHBIX CrocoObI pacTpeIeICHHs Srar 1 %CHOBH
WCTOYHUKOB 1 0a3 WH(POPMAITUH B CETIX CBSI3H; 5 HHGo M-a}_II/IOHHOI\/JI
JaHHBIX, coOmonas (2 aTam) 663§HaCHOCTI/I
IIPU ATOM OCHOBHBIC Srar 1. OCHOBLL
TpeOOBaHUs OIIK-3.3 Ymeer pemiatsb TeHeKOMD;I -
nH(pOpPMAITMOHHOM 3a1a4r 00pabOTKH JTaHHBIX C YH
Oran 1. OcHOBBI TEOpUU
0e30macHOCTH MTOMOIIBIO0 COBPEMEHHBIX .
N IEKTPUUECKUX TIeTIeH
CpeAcTB UPPOBOI
BBIYUCITUTEIILHON TEXHUKH
(2 aTam)

dopma(bl) MPOMEKYTOYHOMN aTTECTAIIMH 110 TUCIMILIMHE: 3K3aMeH (4 cemectp).

2. HOK833Te.]'ll/l, KPUTEPUH U HIKAJbI ONCHUBAHUA KOMIIeTEeHIIii
2.1 Tloka3zarenem OLICHHNBAaHUsA KOMHeTeHHI/Iﬁ Ha 3Tall€ HuX (1)OpMI/IpOBaHI/IH pu HU3Yy4YCHUU
AUCHUIUIMHEI SBJISACTCA YPOBCHL UX OCBOCHMUA.

I/IH}.’[HKaTop O0CBOCHUSA
KOMIECTCHIIUH

IToka3aTejb OllEHUBAHUSA

KpuTepnii ouennBanus

OIIK-3.2 Ymeer

BBI6I/IpaTB COBPCMCHHBIC

nH(pOpMaLIOHHbIE
TEXHOJIOTUH U

MIPOrpaMMHBIE CPENICTBA,

B TOM YHCJIC
OTEYEeCTBEHHOTO
MIPOU3BOJICTBA MIPH
peIIeHUH 3a1a4
npodeccnoHanbHOM
JeSITEIIbHOCTH

YmMetb paboTats ¢
COBPEMEHHBIMU
IIPOrPAMMHBIMHU CpelaMU
pa3paboTku

TEeXHOJOTUH I
aBTOMATH3aIIH
TEXHOJIOTHYECKUX
MPOLECCOB, PEIIATh
MPUKJIAIHBIE 3a1a41
pa3JIMYHBIX KJIACCOB

MH(OPMALIMOHHBIX CUCTEM U

YMeer NpuMeHAThH

COBPEMEHHBIN MaTeMaTHYECKUI
anmapar, UCIOJIb3yEMbIN IPU
MPOEKTUPOBAHUU, Pa3pabOTKe U
peanu3anumu nH(pOpMaIMOHHO-
U3MEPUTEINIbHBIX CUCTEM

OIIK-3.3 Bnangeert

HaBbIKaMU ITPUMCHCHUA

COBPEMEHHBIX
MH(OPMaLIMOHHBIX
TEXHOJIOTHH U

MIPOTrPaMMHBIX CPEJICTB, B

TOM YHUCIJIC
OTCYECCTBCHHOT'O

Braneer HaBbikaMu
MPUMEHSTh METO/IbI
00paboTkK MHPOpPMALIUH,
paboThI C MPUKIIATHBIM,
COBPEMEHHBIMHU
MPOrPaMMHBIMHU CpEIaMU
pa3paboTku

MH(OPMALIMOHHBIX CUCTEM U

Brnaneer MaTeMaTnyecKMMU OCHOBaMHU
00paboTKu nHPOpMaAITUN

Y KOMITBIOTEPHOTO

MO/JICIIUPOBAHUS; MATEMAaTHYECKHE
MeTObI 00paboTKH HH(OpMAaIH

pu pa3paboTKe u

9KCIUTyaTalluy MPOrpaMMHBIX
MIPOAYKTOB U TIPOTPAMMHBIX




IMPOMU3BOJCTBA, ITPpU TEXHOJIOTHI JJIA KOMIIJICKCOB

pelieHuu 3a1a4y aBTOMAaTH3alUK OM3HEC-
npodeccnoHanbHOM MIPOLIECCOB, PEIICHUS
NEeSATEIbHOCTH MPUKJIATHBIX 3a/1a4

Pa3JIMIHBIX KJIACCOB

Ixana oneHUBaHUA.

5-0a/JIbHAs IIKAJa Kpurepum oneHku

1. CamocCTOATENbHO U MPABUIBLHO OTBETHJI HA MTOCTaBJICHHBIC
TEOPETUYECKHE  BOINPOCHl  DK3aMEHAIMOHHOrO  Owuiera.
YBepeHHO, JOTUYHO, MOCTEI0BATEIFHO U apTYMEHTUPOBAHO
u3JIaraeT cBO OTBET. MOXKET OTBETUTh HA JIOTOJIHUTEIbHBIC
BOTIPOCHL.

2.  CaMocCTOATENbHO M  MpPaBWIBHO  pemIMi  33Jaudy
AK3aMEHAIIMOHHOTO OMiieTa. YBEPEHHO U JIOTHYHO OOBSICHSICT
XOJI pelieHus, 000CHOBBIBAsI €r0 PacyETaMH.

1. CaMocTOsAITETLHO  OTBETWJI HAa  TIOCTABJICHHBIC
TEOPETUYECKHE BOIPOCH JK3aMEHAIMOHHOro Owiera. He
YBEPEHHO OTBEUYACT HA YTOUHSIONIUE M JIOMOJHUTCIIHLHBIC
Xopomio «4» BOIIPOCHL.

2. CaMOCTOATENBHO M  MPaBWIBHO  PEIIMJ  3aJa4yy
HK3aMEHAIIMOHHOTO OujeTa. YBEPEHHO U JOTHYHO OOBICHIET
XOJI pemeHus, 000CHOBBIBAS €T'0 PacCUCTaMHU.

1. CaMoCTOATEIBbHO  OTBETHJI Ha  IOCTABJICHHBIC
TEOPETUYECKHE BOMPOCH dK3aMeHAIMOHHOTO Omiera. [lpm
3TOM JomyckaeT omuOku. He yBepeHHO unu BooOIIE He
Y I0BIIETBOPUTENHHO «3%» | OTBEYAET HA YTOUHSIONIUE W IOTIOJTHUTEIHHBIC BOIIPOCHI.

2. Pemun 3amauy sk3ameHanronHoro Owiera. [Ipu Hammuuu
OmMOOK, MOXXET WCHPaBUTh WX 33 CYET HaBOJSAIINX
BOoNpocoB. He yBepeHHO 00BACHSAET X0 pEIICHUS 3a/IauH.

1. He pemiena 3a1aua sKk3aMeHaI[MOHHOTO OWjIeTa.

2. Pemena 3amaya, HO He JaHBl OTBETHl HA TEOPETHUYECKUE
BOTIPOCHI PK3aMEHAIIMOHHOTO OWIeTa.

OT1augHo «5»

HeynosnersopurensHo
W2»

3. MeToauueckue MaTepuaJibl, ONPEACTAIOIME MPOUCAYPHI OCHUBAHUS 1O JUCHUIIIMHE

3.1. B xoae peanu3zanMu AUCHUIVIMHBI HCHOJIB3YIOTCH cieaymouue GopMbl U MeTObI
TeKyIIero KOHTPOJIs

Tema u/uau pasaen DopMbI/METOIBI TEKYIETO
KOHTPOJIsSI YCTIEBAEMOCTH

OIIK-3.2 YmMeeT BbIOMpaATh COBpEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIIOTUH U IPOTpaMMHBIE
CPEICTBA, B TOM YHCJIE OTEYECTBEHHOrO POU3BOICTBA IIPU PELLIEHUH 3a7a4
poeCCHOHATILHOM J1eATeIbHOCTH

Beenenue B mudpoyto o6padotky curnanon (LIOC) CamocTositenbHast pabora,
KOHCHEKT JEKITUHA

[Ipeobpa3oBaHue CUTHATIOB U3 aHATOTOBOTO B IU(poBoii BUJ | CamocTosTensHas pabora,
1 Hao00poT 9K3aMEH




MareMarnueckoe onucaHue U(POBBIX CUTHAIOB. JlaGopaTtopHas paboTa-3ader,

JluckpetHoe npeobOpazoBanmne Dypbe 9K3aMeH

AnroputMm 6sicTporo npeodpazoBanusi Oypoe (BIID). JlaGoparopHasi paboTa-3auer,
9K3aMeH

Jlunetinsie auckpernbie cucremsl (JIZIC) JIaboparopuast pabora-3ader,
9K3aMeH

Onucanue JIJIC B z-o6nactu. [pyrue AucKpeTHbIe CamocrosTenpHas pabora,

npeoOpa3oBaHus 3K3aMeH

Hudposble GUIbTPHI JlaboparopHasi paboTa-3auer,
9K3aMeH

OcCHOBHBIE CBOMCTBA U METOJIbI pacuéTa HEPEKYPCUBHBIX JlaboparopHast paboTa-3a4er,

U ppoBHIX GHIBTPOB 9K3aMEH

OcCHOBHBIE CBOMCTBA U METOJIbI pacuéTa PeKypCUBHBIX JlaboparopHast paboTa-3a4er,

U (ppoBHIX GHIBTPOB 9K3aMCH

[Mudpoast 06pabOTKa CUTHAIOB TPU HECKOJIBKUX CKOPOCTAX | CamocTosTensHas pabora,
9K3aMEH

OIIK-3.3 Brianeer HaBbIKaMH IPUMEHEHHSI COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH U
MIPOrPaMMHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOT'O IPOU3BOCTBA, IIPH PEIICHUH 3a/1a4
npodeccuoHaNbHOM e TENbHOCTH

Beenenue B iudpoyto o6padoTky curtanon (L{OC) CamocTosrenpHas padora,
KOHCIEKT JIEKIIUI

IIpeoOpa3oBaHue CUIHAJIOB U3 aHAJIOTOBOTO B IU(POBOM BUJ | CamocTosTenbHas paboTa,

1 Hao0opoT 3K3aMeH

Matemaruueckoe onucaHue HU(PPOBBIX CUTHAJIOB. JlaGoparopHas pabora-3ayer,

JluckperHoe npeobOpazoBanue Dypwe 9K3aMeH

AnroputMm 6sicTporo npeodpazoBanus Oypoe (BIID). JlabopatopHasi paboTa-3ayerT,
9K3aMeH

Jlunetinsie auckpetnbie cuctemsl (JIJIC) JlaGoparopHas paboTa-3auer,
9K3aMeH

Omnucanue JIJIC B z-o6mactu. Jlpyrue quckpeTHbie CamocTositenbHast pabora,

npeoOpa3oBaHus 9K3aMeH

[udposbie GuIbTPHI JlaboparopHasi paboTa-3auer,
9K3aMeH

OCHOBHBIE CBOWCTBA U METO/bI PaCUETa HEPEKYPCHUBHBIX JlaGoparopHas pabora-3aver,

U (POBBIX PHIBTPOB 9K3aMEH

OCHOBHBIE CBOWCTBA U METO/BI PacU€Ta pEKYPCUBHBIX JlaGoparopHas pabora-3aver,

U (POBBIX PHIBTPOB 9K3aMEH

[Mudposas 06paboTKa CUTHAJIOB IPU HECKOJBKUX CKOPOCTAX | CamocrosTenbHas pabora,
9K3aMeH

3.2 TunoBble MaTepuaJibl TEKYIEr0 KOHTPOJIS YCIeBAeMOCTH 00y4alommXxcst

OIIK-3 CnocobeH mNpUMEHATh METOJbl IOMCKAa, XpaHEHUs, oOpadoTKH, aHanmu3a H
npeacTaBiIeHus B TpebyemoMm Qopmare MHOpMAnMM W3 Pa3IMYHbIX MCTOUYHUKOB U 0a3 JaHHBIX,
coOJro1ast MpU ATOM OCHOBHBIE TpeOOBaHUS MH(POPMAITMOHHOW 0€30MMacCHOCTH

[Tpumep 3amaHus Ha 7TabOpaTOpHOE 3aHATHE, MOCBSIIEHHOE W3Yy4eHHI0 mporpammbl Octave
(cBOOOIHBIN TOCTYTI).



[Ipumep 3amanus Ha 1a0OpaTOPHOE 3aHATHE, IMOCBSIICHHOE W3YYCHHIO BOMOXKHOCTEH
MO/JICIIMPOBAHMS CUTHAIOB B IiporpamMMax Matlab unu Octave (cBOOOIHBIN 10CTYIT).

JlaGopatopnass pabora 1 «MojenupoBaHiue IUCKPETHBIX CHUTHAJIOB M IOCIEAOBATEIBLHOCTEH
CUTHAJIOB»

[ens paboTHI:

1. MonenupoBaHue IeTEPMUHUPOBAHHBIX MTOCIIEI0BATEIHLHOCTEH, B TOM YHCJIC TUITOBBIX
MOCJIC0BATEILHOCTEH, M PACUETOM UX XapaKTEPUCTHK MPOrpaMMHbBIMU cpencTBamu Matlab (nmm
Octave).

3ananue Ha 1abOpaTOpHYIO PaboTy

JlabopaTopHas paboTa BBIIIOJIHSCTCSA Ha OCHOBE script-paiiia lab_rabota_1.m kotopsrii
MIPEIOCTABIIICTCS TIperoaaBareneM. Bes rpyrmna CTyIeHTOB pa30ouBaeTcs Ha OpUTaibl 1Mo JIBa
YeJI0BeKa, KaXKI0i OpUrajie MprucBanBaeTCss HOMEpP, Ha OCHOBE KOTOPOTO (POPMHUPYIOTCS BCE UCXO/IHBIC
naHHble (cM. Taou. 1).

[epen BbIMONHEHNUEM PabOTHI HEOOXOJMMO COXPAHHUTH MyTh K manke LAB-1 o komanze
koHTekctHoro meHro Add to Path | Selected Folders.

Hcxonnble JaHHbIE A7 MYHKTOB 3alaHUs IPUBOATCS B Tabi. 1 1 Homepa Opurazasl Ny, e Ngp =
1,2, ..., 30. Lenouncnennas Gpynkmus Ng, mod M B 3amucyu HCXOTHBIX JaHHBIX 03HAYAET BBIYUCIICHHE
3HayeHHs1 Ngp 0 MOAYII0 M, TO ecTh Ha BbIXoJe GyHKIMK a mod b monyyarores 1Ba menbix yncia —
HETOJIHOE YaCTHOE M OCTAaTOK OT jejcHus a Ha b. Hanpumep, ecmma=1u b =5, to 1 mod 5 maer
CIIeIyIOIIIHE JIBA YMCIIa: HenmoaHoe yacTHoe 0 u octaTok 1, aecnua=5ub=25,10 5mod 5 —
HeroHoe yacTHoe 1 u octatok 0 u T.11.

Taomuma 1 - Tabauma nCXOIHBIX JaHHBIX

Mepemen Nnentudukarop B
Hast Haznaucune 3HaueHue KOMAaHITHOM OKHE
Matlab

Nep Homep Gpuras Nop Nb =

N I[JH/IHa N =30+ N6p mod5 N =
MOCJIE0BATEIEHOCTH

T Heprox T =0,0005(1+ Ng, mod3) T=
JUCKPETH3AINH

a OcHoBanue a=(-)""(0,8+0,005N;) |a=
SKCIIOHEHTHI

c AMIaTYI2 C =1+ Ng, mod5 C=
TapMOHHYECKOTO
CUTHaja

® (panm) | Yacrora g =m/(6+ Ng, mod5) w0 =
TapMOHHYECKOTO
CUTHaja

m 3aﬂep)KKa m =5+ Ng, mod5 m=

u Ammuryaa umnyinbsca | U =Ng, U=

No HavanepHpiii  MoMeHT | No =Ng, mod5+3 no =
UMITyJbCa

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

B, By, B; AMIUIATYABI B; =1,5+ Ng, mod5 Bexkrop
rapMOHHYECKUX B, =5,7—Ng, mod5 B=1].]
CHUT'HAJIOB B; =2,2+ Ny, mod5

iy, 0y, 03 | YacTOTHI & =m/(4+ Ng, mod5) Bekrop




rapMOHUYECKUX ®y =m/(8+ Ng, mod5) w=1.]
CUTHAJIOB g = n/(16 + Ng, mod5)

a, 8y, 8 KoaddutnmenTs & =1,5-Ng, mod5 Bexrop
JIMHEHHOU a, =0,7+ Ng, mod5 A=[.]
KOMOWHAIUU ag =14+ Ng, mod5
TapMOHHYECKHUX
CHUTHAJIOB

3aganue Ha 1a00pPaTOPHYIO pabOTy CBA3aHO C MOJEIMPOBAHUEM U aHAJIM30M I10CIIEI0BATEIbHOCTEH U
BKJIFOYAET B Ce0sI CIIEAYIOMNE MyHKTHI:
1. Hudposoit emuanunblii uMitynse ug(nT ) (maentudukatop ul):

(1, &=k

g (T} =+
[, w0
(0)
C BBIBOJIOM I'pa()KOB Ha MHTEPBaJe AUCKPETHOro BpeMeHnu NT (uneHtudukarop nT):
nT € [0; (N-1)T] (1)

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

OOBsACHUTD:

* B3aMMOCBSI3b MEXKY TUCKPETHBIM U JTUCKPETHBIM HOPMHPOBAHHBIM BPEMEHEM;
* pa3nuyue MeX1y HU(PPOBBIM €IUHHYHBIM UMITYJICOM H JA€TbTa-(QYHKIIHEH.

2. Hudpooi equanyHbii ckadok U (NT) (naenTudukatop ul):

[0, =0

iy (T )=+
.'::" gl

(3)

C BBIBOJIOM I'pavKoB Ha uHTEepBanax Bpemenu (1) u (2).

OOBSACHUTD:

* COOTBETCTBHE MEX]y HU(POBBIM U aHATOTOBBIM €IMHUYHBIMU CKaUKaMH;
* YeMmy paBHa YacTOTa AUCKPETU3ALUU HU(PPOBOrO €AUHUYHOTO CKayuKa.

3. HuckperHas skcnioHenTa Xi1(NT ) (mneHtudukarop X1):

- |-:.'"- oz
x(nl) =
| u, w=0u

(4)
C BBIBOZIOM I'paukoB Ha uHTepBanax BpemeHu (1) u (2).
OOBSACHUTD COOTBETCTBUE MEXKY TUCKPETHON M aHAIIOTOBOW SKCIIOHEHTAMHU.

4. JINCKPETHBIN KOMIUIEKCHBIN TapMOHHUECKUI curHai Xz(N) (uaeHTrdukarop X2):
xp(n) = Cel®om ®)

C BBIBOJIOM I'paMKOB BEIIECTBEHHOW M MHUMOM YacTeil Ha MHTepBajie BpeMeHH (2).
3anucatb curdai (5) B BUJie KOMOMHALIMY ABYX BEIIECTBEHHBIX MOCIEA0BATEIbHOCTEH.



5. 3anepkaHHbIE MTOCIEA0BATEIbHOCTH.

Brisectu rpaduku nocnenoBarenbaocteit (0), (3) u (4), 3a1epkaHHBIX HA M OTCYETOB
(mpertudukaropsr UO_M, ul_m u X1_m), Ha uHTEpBaje BpeMeHu (2). 3anucarh GOpMyIIbl
3aJIep>KaHHBIX TIOCIETOBATEIBHOCTEH.

6. JIMCKpeTHBIN MPSIMOYTOJIbHBIN UMITYIILC X3(N):

U ngsnsnyg+ny,—1
0, WHa4de

x5 (m) = { ©)

C BBIBOJIOM Tpadrika Ha UHTEpBaJie BpeMeHu (2).

BrInonHuTh MOJEIMPOBaHUE UMITYJIBCA IBYMSI CIOCOOAMMU:

* ¢ nomouibio pyHKIMH rectpuls - unenTudukarop x3 1;

* Ha OCHOBE HU(PPOBOTO IUHUYHOIO CKauka — uAeHTudukarop x3 2.
OOBSCHUTD:

* (dopmar ¢pyHkiuu rectpuls (MO3HAKOMUTHCS CAMOCTOSITENIBHO);

* Kak BBIMOJIHACTCS] MOJICTTMPOBAHUE UMITYJIbCA B 000HX CITydasX.

7. JIUCKpETHBIN TPEyroibHbIM HMITYJIbC.
BriBecTu rpaduk JUCKPETHOTO TPEYroJlbHOTO UMIYNbca X4(n) (uaeHTudukaTop x4),
c(hOPMHUPOBAHHOTO TIOCPEICTBOM CBEPTKH JTUCKPETHOTO MIPSIMOYTOJILHOTO UMITYIbca X3(n) (6) ¢ camum
co0o0if, Ha MHTEepBaje BpEMEHHU, PABHOM JIJIMHE CBEpTKU L.:

n € [0; (L-1)]. (1)

JInis BBIYKMCIICHUS CBEPTKHU UCIIONB30BaTh GyHKIMio Matlab: conv(x,y), rae X, y — cBopaunBaeMbie
MOCIIEI0BATEIHLHOCTH.

[IpuBecTH aHATUTUYECKYIO 3aITUCh CBEPTKU. OMNpeaeuTh TEOPETUUECKHU U 110 TPAPUKY JIIMHY CBEPTKU
L v mmupuHy TpeyroibHOTO UMITYJIbCA.

8. JIuHeliHass KOMOWHAIHS TUCKPETHBIX TAPMOHUYECKHX CUTHAIOB X5(n) (MaeHTHduKaTop X5):

Xs(n) = a;x1(n) + a;x2(n) + agx3(n), (8)
rac
xi(n) = B; sin(@;n), i=1,2,3, 9)

C BBIBOJIOM TI'paUKOB MoclieoBaTeIbHOCTEH Xi(n) U Xs5(n) HA UHTEpBalle BpEMEHH
n € [0; (5N - 1)]. (10)
Breruucnuts cpennee 3HaueHue (naeHtudukaTop mean_x5), sHepruto (unentuduxarop E) u cpenuioro
MoIIHOCTh (uaeHTudukatop P) mocnenosarensHoctH (8).
OOBICHUTS:
* Omepalyy Mpy MOJICTUPOBAHUH TUHEHHON KOMOMHALIMY CUTHAJIOB (8);
* KaK OIpPENEeIIAIOT yKa3aHHbIC XapaKTePUCTUKH.

9. JIuCKpeTHBIN TapMOHUYECKUN CUTHAN C SKCTIOHCHIIMAILHON OTHOAIOIIEH.
BriBecTu rpaduk JUCKPETHOTO cUTHaNA Xg(n) (MaeHTUGUKATOP X6), TPEACTABIISIONIEro co0oit
JUCKPETHBIN rapMOHUYeCKHil curHai x(n) (MaeHTUPUKATOP X)

x(n) = C sin(@yn) (1)

C DKCTIOHEHIUANbHOM orubaromeii [a|", Ha nHTepBane Bpemenu (2).
[TpuBecTH aHATUTHIECKYIO POPMYITY TUCKPETHOTO CUTHANA Xg(N) M TIOSCHUTH OTIEPAIMU TIPU €T
MO/JICIIMPOBAHUH.



10. Ilepuonnueckast mocaeA0BaTEIbHOCTh JUCKPETHBIX MPSIMOYTOJIBbHBIX UMITYIBCOB.

BriBecTu rpaduk maTH Nepro0B NEPUOTUIECKOM MOCIe10BaTeIbHOCTH X7(1n) (MaeHTuduKaTop x7)
IUCKPETHBIX NPSMOYTOIbHBIX UMIIYJIbCOB aMIIUTY bl U U JUIMTEIBHOCTHU Nijmp € IEPUOJOM, BIBOE
OOJIBIIINM JUTUTEIIEHOCTH UMITYJIbCA.

g hopMupoBaHUs MSITU IEPUOIOB MOCIIE0BATEILHOCTH BBIMIOIHUTD JCHCTBUS:

* Ha OCHOBE MU(PPOBOTO SIUHUIHOTO CKauka (3) chopMupoBaTh OJUH MEPHUOJ MTOCIIECOBATEILHOCTH
(uperTHdUKATOP XP);

* copMUpOBATH MATH MEPUOJIOB TOCIEIOBATEIILHOCTH C MOMOIIbIO GyHKIMHU repmat (cM. Help
Matlab).

OOBSCHUTD ONEpaLuy MPH MOJICTTMPOBAHUY TTEPHOANYECKON MOCIIE0BATEILHOCTH.

Copepxanue oTueTa 1o j1adopaTopHOil padore

Ortuer cocraBusercs B pegakrope MS Word 1 cogepKUT UCXOIHBIE JaHHBIE U PE3YJIbTATHI
BBITOJIHEHUS KOKIOTO IMMyHKTA 3aJaHusl, BKII0Yas KONUpPyeMble U3 OKHa KoMaHgHoro okHa Command
Window pe3ynbTaThl BEIYHCICHUN, CO3/1aHHbIe rpaduku (komupytores o komanae Edit | Copy Figure
B okHe Figure) u oTBeTHI Ha ocTaBieHHbIe Bompock (mpudt Times New Roman).

KoHTposbHBIE BOIIPOCHI:

. JaiiTe onpenenenue TMCKPETHOro U IIU(PPOBOrO CUTHAJIOB.

. Kak MaremaTnuecku onuchIBaeTcsi AMCKPETHBIN curHai?

. Kakoil Tun 1aHHbIX UCTIONB3YyeTCs [0 YMOIYaHHIO MPU OIMCAHUU MocieoBaTeabHocTel B Matlab?
. UTo Takoe nepuos 1 4acToTa JUCKPETU3ALMH U KaK OHU CBS3aHBI IPYT C Apyrom?

. JlaiiTe onpeneneHre JUCKPETHOIO HOPMUPOBAHHOTO BPEMEHU.

. JlaiiTe onpeneneHrne HOPMUPOBAHHON YaCTOTHI (.

. Kakue nuckperHble cUrHaibl Ha3bIBalOT I€TEPMUHUPOBAHHBIMU ?

. Ha3oBuTE OCHOBHBIE XapAaKTEPUCTUKU ACTEPMUHUPOBAHHBIX TUCKPETHBIX CUTHAJIOB.

OO DN AW =

3.3 TunoBbie MaTepHaJIbI I IPOBEACHUS MPOMEKYTOYHOM aTTeCTAMH 00y4ar0 M XCH
[lepedyeHp BOIPOCOB LTSI SK3aMEHa!
[TpenmymiectBa nudposoit 06padotku curxanos (L{OC).
Oco6ennoctu npumenenus LIOC st 00paboTku peun U 3ByKa.
Oco6ennoctu npumenenus LIOC st 00paboTku n300paskeHU U BUIEO.
[Ipumenenue L{OC B TeneKOMMYHUKALIUH.
HasBatb 0azoBsle onepanuu [{OC u ux oCHOBHbIE CBOMCTBA.
Tunuynas GyHKIMOHATBHAS CXEMa CUCTEMBI IUGPOBOM 00paOOTKU CUTHAJIOB.
ITporecchl qUCKpeTH3aMKM U KBAaHTOBAHMUSL.
CdopmynupoBaTh TeopeMy 0TCUETOB U ee 3HaueHue ais [{OC.
Amnanoro-udpossle npeodpazoBatenu. JlnnelHas uMyabcHO-Ko10Bast Moysius (MKM).
0. Ilpomecc nmdpo-aHAIOrOBOTO MPEOOpa30OBaHUS: BOCCTAHOBJICHHE AaHAJOTOBOTO CHUTHAIA.
[Mudpo-ananorossle mpeoOpa3oBaTey.
11. Ilpumenenue GpuabTpoB HUAKHUX YacTOT B cuctemax [{OC.
12. Psan ®@ypse. [IpeodpasoBanue Dypre.
13. Paznoxenne nepuoaiueckux GyHkmid B pan Oypre.
14. 3¢ppexr ['nbGOea.
15. CriekTpanbHBIN aHAIH3 HENPEPHIBHBIX HETIEPUOINICCKAX CUTHAJIOB.
16. CriekTpanbHBIN aHAINU3 JUCKPETHBIX CUTHAIIOB.
17. CnexTpanpHblil aHAIU3 TUCKPETHBIX CUTHAIOB KOHEUHOM TUTETbHOCTH
18. luckpetnoe npeobpazoanue Oypoe ([AI1D) u odparnoe AIID. Cpoiictra JII1D.
19. Oneparnus cBepTKH.
20. ABTOKOppESLKS U B3aUMHasi KOPPEJIALHS ITOCIe10BaTeIbHOCTEH.

RoOoo~NoGO,r~WONE
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Anroputm ObicTporo npeobpazoBanus @ypose (BIID) ¢ nerumanueil Bo BpeMEeHHON 00J1acTH:
cxema «baboukay, BeIYucIuTeNbHbIE TpenmyniecTBa bII® nepen AT1D.

O6patHoe ObicTpoe peodpazoBanue Dypbe.

BIId ¢ yacTtoTHOI HenuMaIien.

CpaBHeHME AJITOPUTMOB C BPEMEHHOM AeIMMaIMeil 1 4aCTOTHOM AeluMaIue.

JuckperHoe kocunyc-npeodpazoanue (JIKIT).

[IpeobpazoBanue Youmia u mpeodpa3oBanue Amgamapa.

BeiiBineTHoe npeobpazoBaHue.

[Mpumenenne JKII mns cxatust m300pakeHU: KBaHTOBaHUE KOA(D(PUIIMEHTOB IBYMEPHOTO
JKII, xogupoBanue.

Omnpenenenue 1 MpUMepsI Z-peodpa3oBaHusl.

ObpatHoe Z-nipeodpazoBaHUE U €0 BHIYUCICHHUE C TOMOLILI0 METO/Ia CTETIEHHBIX PS/I0B.
ObpatHoe Z-mipeoOpa3oBaHWE W €r0 BBIUMCIEHHWE C TOMOINBIO METOJA pPAa3JIOKEHHUs Ha
3JIeMEHTapHbIE APOOH.

OO6patHoe Z-Tipeodpa3oBaHUE M €0 BEIYUCICHUE C TIOMOIIBI0 METO 14 BHIUETOB.

CBoiicTBa Z-mpeoOpa3oBaHUsI.

[Tpumenenue z-npeoOpazoBaHUs JIsl OMUCAHUS CHCTEM TMCKPETHOTO BPEMEHHU.

MeTo/1bI BBIYMCICHHUS YaCTOTHOM XapaKTEPUCTUKH.

OrneHKa UMITYJTBCHOM XapaKTePUCTHKH.

[Ipumenenue z-mpeodbpazoBaHUSATIPU TPOESKTUPOBAHUH HU(GPOBBIX (PUIBTPOB.

Omnpenenenue mpouecca KOppesLum.

B3aumnas xoppensuus u aBTOKOPPEISAIus.

[TpumMeHeHre KOPPEsIUK: JeTeKTHPOBAHUE 3alTyMJICHHBIX MIEPHOAMYECKIX CUTHAJIOB.
CornacoBaHHbIN GUIBTP.

[IpumeHeHne KOppEISIIMK JUISE  OLIEHKA OTHOUICHWS CHUTHAJ-IIYM B  3alIyMJICHHOM
MEePUOINYECKOM CUTHAJIE.

Omnpenenenue npoiecca cBepTku. CBONMCTBA CBEPTKHU.

Wnentuduxamus cucrem. OOparieHne CBepTKU.

CBsi3b MEX]1y KOppEsIuen U CBEPTKOM.

Tunel mudpoBeix GuabTpoB: KUX- 1 BUX-puibtpsr.

Bri6op mexny KUX- u BUX-punsrpamu.

[IpoexktupoBanue nuGpPOBBHIX PUILTPOB.

@OYHKIMOHAIbHbBIE CXEMbI IU(PPOBBIX (PUIBTPOB.

OcHoBHbIE METOABI 00PaOOTKM CUTHAJTIOB MPH HECKOJIBKUX CKOPOCTSX.

YMeHbIIIeHHEe YaCTOThI AUCKPETH3AINH C IEIIMMAITUEH C IETTBIM IIaroM.

YBenuueHne 4acToThl IUCKPETU3AlUN C HHTEPIOSAIUEH ¢ [EIbIM II1aroM.

[IpeoOpa3oBanne 4acTOTHI AUCKPETU3ALMH C APOOHBIM IIATOM.

[Tpumenenne mHorockopocTHeix cucteM [IOC nHa mpumepe BbicokokauecTBeHHOTo ALl B
uudgpoBOM ayauo.

[Ipumenenne mHorockopocTHbIx cucteM LHOC Ha mpumepe cOopa HaHHBIX ¢ HECKOJIbKUMU
CKOPOCTSIMH 00pabOTKH

[Tpumep OGuneTa Ha YCTHBIN HK3aMeH.

®denepaibHOE areHTCTBO CBS3U

VYpanbckuii TEXHUYECKUI HHCTUTYT JK3aMeHAHOHHDLIN OuIeT VTBEPXIAIO:
CBsI3M U MHPOpMATHKH ((umma) No 9 3aB. kadeapoit BMud
®OI'bOY BO "Cubupckuii

rOCYJapCTBEHHBI YHUBEPCUTET no mucrmmiHe Lindposas « 04 » centsabdps 2023 r.

B T. Ekarepun6ypre (YpTUCU

TCJICKOMMYHHKAINN U 00paboTKa CUTHAJIOB
nH(pOpMaTHKH"

Cu6I'YTH)




Hanpasnenne 11.03.02 "UupokoMMyHHKAIMOHHBIE TEXHOJIOTHH U CHCTEMBI cBsi3u” Y poBeHb bakanaBpuat
®daxynerer UUKY Kypc 2 cemectp 4

1. Tunwynaas QyHKIMOHAIbHAS CXEMa CUCTEMBI ITU(PPOBOI 0OPaOOTKH CUTHAJIOB.
BIId ¢ yactoTHOI HenuMaIuen.

z+1 o
3amano Z-nipeobpazoBanueX (z) = — Haiitu k03 puineHTs! TMCKPETHOTO CUTHAA,

OTBEYAIOIIETO 3TOW (QYHKIIHU

[Toanuce mpenogaBarerns

BaHK KOHTPOJILHBIX BOMPOCOB, 3aJaHU M HMHBIX MaTEPHAIOB, HCIIOJIB3YEMBIX B IPOLECCE
IPOILEYp TEKYIIEro KOHTPOJISA M IMPOMEXYTOYHOM aTTECTAIlMH HAXOAUTCS B y4eOHO-METOIHYECKOM
KOMIUIEKCE JUCIMIUIMHBI /WM TPEICTABICH B DJICKTPOHHOW HH(OPMAIMOHHO-00pa30BaTeIbHOM
cpene o URI: http://www.aup.uisi.ru

3.4 Meroauuyeckne MaTepHaJibl MPOBEeIEHHS] TEKYHIEro KOHTPOJIS M MPOMEKYTOUHO#
arrecTanuy 00y4aroImmXxcst
[lepeueHb METOAMYCCKUX MATEPHAIOB JUIS TOATOTOBKM K TEKYIIEMY KOHTPOIIO W
IIPOMEKYTOUYHOM aTTECTALUU:
1. JJaboparopHbie pabOTHI IO AUCHUTUINHE.
3ajaHus, Ha BBINOJHCHHE HHAWBUAyAIbHBIX  3aJaHWil, TMPEACTABICHBI B  3JEKTPOHHO-
uH(pOpMAIIMOHHON 00pa3oBaTeabHO# cpeae u qoctymusl o URL — http://aup.uisi.ru/2713000/
2. CamocrosiTenibHast paboTa Mo AUCIHIUINHE.
3aj1aHus1, Ha BBIMOJHEHUE CAMOCTOSTEIILHOM PaOOTHI, MPEACTABICHBI B JJICKTPOHHO-HH(POPMAITHOHHOM
obpaszoBarensHO# cpese u moctymabl mo URL — http://aup.uisi.ru/2713000/


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

