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1. [lepeyeHb KOMNETEHIIMA U HHAUKATOPOB UX JOCTHKEHUS

[Ipouecc wm3ydyeHus AUCUMIUIMHBI HampaBieH Ha (OPMHUPOBAHHE  CIEAYIOIIUX
KOMIETEHLIMM:
Ko/ 1 HAHMCHOBAHHE Kox u Haumenosanue [IpenmecTByromue 3Tamnsbl
WHJMKaTOpa Oran (c ykazanuem
KOMIIETCHITHH .
JOCTUKCHHSI KOMITETSHITUI JVCITUILINH )
OIIK-3 Coocoben OIIK-3.2 3HaeT npuHIHUIIbI,
MPUMEHSITh METOJIBI | OCHOBHBIE AJITOPUTMBI U
MOKMCKA, XPAHEHUS, ycTpoiicTBa nudppoBoii Sran 1
00paboTku, aHanmu3a | 00paOOTKH CUTHAJIOB,; Vnopmauia
Y TIPEJICTaBJICHUS B MIPUHIIMITBI TOCTPOSHUS KoMIIbIOTEpHOE
TpeOyemMoM opMare | TEIEKOMMYHHUKAITHOHHBIX
uHpopManuu u3 CUCTEM Pa3JIMYHbIX THUIIOB U gOHeHHpOBaHHe
Pa3IUYHBIX CHIOCOOBI pactpe/IeICHHUS 2 CHOBEI .
HCTOYHUKOB U 0a3 nH(}OpMAaLIUU B CETSIX CBA3H IgH(bOpMaHHOHHOH
IaHHBIX, COOII0mas Oes}?:;;Hocm
ripu 3ToM ocHOBHBIE | OIIK-3.3 YMmeer pemars N
TpeOoBaHUs 3aa4n 00pabOTKH JaHHBIX C E)eﬂeKOMMyHHKaHHH
nH(OPMALIMOHHOU MTOMOIIBIO0 COBPEMEHHBIX CHOBLI TEOpHH o
0e30MmacHOCTH CpencTB MU POBOI DJICKTpHHECiX Tietien
BBIYHUCITUTENbHON TEXHUKU

®opma(bl) MPOMEKYTOYHON aTTeCTallMU 0 JUCIUILTUHE: 3K3aMeH (4 cemecTp).

2. HOK333Te.]'ll/l, KPUTEPUHU U HIKAJbI OIICHUBAHUA KOMIIeTeHIInii
2.1 Ilokazarenem OLICHHUBAaHUA KOMHCTCHHI/Iﬁ Ha JTall€ ux (1)OpMI/IpOBaHI/I5{ IIprU U3yUCHUU

JUCHUIINIMHBI ABJIACTCA YPOBCHB UX OCBOCHMA.

I/IHI[I/lKaTOP 0CBOCHUSA
KOMIICTCHINH

IToka3aTejb OLIEHUBAHUSA

Kpurtepuii ouennBanns

OIIK-3.2 3naer
MIPUHIIUIIBI, OCHOBHBIE
AJITOPUTMBI U YCTPOKUCTBA
1 poBoi 00padOTKU
CUTHAJIOB; IIPUHITUIIBI
IIOCTPOEHHUS
TEJIEKOMMYHHUKAITMOHHBIX
CHUCTEM Pa3IUYHBIX
THUTIOB U CITOCOOBI
pacnpeneneHus
nH(pOpMaIUU B CETAX
CBSI3U

3HaTh MMPUHOMUIIBI, OCHOBHBIC
aJITOPUTMBI U YCTPOHCTBA
uudpoBoit 00paboTKN
CHTHAJIOB,;

MMPUHOHUIIBI ITIOCTPOCHUA
TENIEKOMMYHHUKAIIMOHHBIX
CHUCTCM PA3JIMYHBIX TUIIOB U
CIOCOOBI pacupeeneHHs
MH(}OPMALIUY B CETIX CBA3U

YMeer npuMeHsATh

COBPEMEHHBIN MaTeMaTUYECKUI
anmapar, UCIIOJIb3yEMBbIN IPH
MPOEKTUPOBAHUH, Pa3padOTKeE U
peanuzanuu nH()OpPMAIMOHHO-
HU3MEPUTEIIbHBIX CUCTEM

OIIK-3.3 Ymeer pemats
3a1a4n 00paboTKU
JTAHHBIX C TIOMOIIIBIO
COBPEMEHHBIX CPE/ICTB
nndposoit
BBIYUCIUTENEHON
TEXHUKA

YMeTh pemaTe 3aga4un
00paboTkK MHPOPMALINH,
paboThI ¢ IPUKIIATHBIM,
COBPEMEHHBIMU
MIPOrpPaMMHBIMH CpeaMHU
pa3paboTku
MH(OPMALIMOHHBIX CUCTEM U
TEXHOJIOTUH IJI

Brnaneer MaTeMaTn4ecKMMU OCHOBaMHU
00paboTKK HHPOPMALIUU

¥ KOMITBIOTEPHOTO

MOJICJIMPOBAHMS; MaTEMAaTUYECKHE
MeTO]Ibl 00paboTKH HH(pOpMaLIUN

pu pa3paboTKe U

OKCILTyaTaIluy MPOTPaMMHBIX
IIPOAYKTOB U MPOTPAMMHBIX




aBTOMAaTHU3AINK ON3HEC- KOMIIIEKCOB
MPOIIECCOB, PEIICHHS
MIPUKJIAIHBIX 33729
pa3IMYHbBIX KJIACCOB

IxaJia oneHUBaAHUA

JK3aMeH
5-0ajuibHa" mWIKajga Kpurepum oueHku
1. CamocCTOATENbHO U MPABUILHO OTBETHJI HA MTOCTaBJICHHBIC
TEOPETUYECKHE  BOINPOCHl  AK3aMEHAIMOHHOIO  Owuiera.
YBepeHHO, JTOTUYHO, MOCIEA0BATEIHPHO U apTYMEHTHPOBAHO
U3JIaraeT cBOi OTBET. MOXET OTBETUTh Ha JIOMOJHUTEIbHBIC
BOTIPOCHL.
2.  CaMoCTOATeNbHO M  MPAaBWIBHO  pEIIMI  3a/auy
HK3aMEHALIMOHHOTro OuieTa. YBEPEHHO U JIOTUYHO OOBSICHSIET
XOJI pelieHus, 000CHOBBIBAsI €r0 PaCYETaAMH.
1. CaMmocTOsITeIbHO ~ OTBETHUJ  HAa  IIOCTABJICHHBIC
TEOPETUYECKHE BOIMPOCH 3K3aMEHAIMOHHOro Owmiera. He
YBEPCHHO OTBEUYACT HA YTOYHSIONIUE M JIONOJHUTCIIEHEIC
Xopomio «4» BOIIPOCHI.
2. CaMOCTOATENIbHO W  MPABWIBHO  PEIIMI  3aJaqyy
HK3aMEHALIMOHHOTO OmieTa. YBEPEHHO U JIOTHYHO OOBSICHSIET
XOJI pelieHusi, 000CHOBBIBASI €0 PacueTaMHu.
1. CaMoCTOATEIBHO  OTBETHJI Ha  IOCTaBJICHHBIC
TEOPETUYECKHE BOMPOCHl dK3aMeHAIMOHHOTO Owmitera. [Ipm
3TOM Jomyckaer omuOku. He yBepeHHO unu BooOIIe He
Y IOBIIETBOPUTENHHO «3» | OTBEYAET HA YTOUHSIONIUE U TOTIOJTHUTEIHHBIC BOIIPOCHI.
2. Pemmun 3amauy sk3ameHanronHoro Ouneta. [Ipu Hamuyuu
OImMMOOK, MOXXET WCIHPaBUTh WX 33 CYET HaABOJSANIUX
BonpocoB. He yBepeHHO 00BICHSAET X0 pelIeHUs 3a/Ia4H.
1. He periena 3aj1aua sk3aMeHaI[MOHHOTO OujeTa.
2. Pemena 3ajada, HO HE JaHBI OTBETHl HA TCOPETHUSCKUC
BONPOCHI HK3aMEHALIMOHHOTO OUJIeTa.

OTIUYHO «5»

HeynosnersopurensHo
«2»

3. MeToandyecKue MarTrepuajabl, ONpeaAcadAromMe mnpoueaypbl OUCHHBAHMA IO
AUCIHHUIIJIMHE

3.1. B xoae peaau3anuy IUCHUILUIMHBI HCIOJIB3YIOTCS cieaylouue (popMbl U MeTOAbI
TeKYylero KOHTPOoJIs

Tema u/mau pasaen DopMBbI/METOABI TEKYIIETO
KOHTPOJIsI yCTIeBAeMOCTH

OIIK-3.2 3HaeT NpUHLHUIIBI, OCHOBHBIE aJITOPUTMBI M YCTPOHCTBA IUPPOBOM 00pabOTKH
CUTHAJIOB; MPUHIUIIBI TOCTPOEHHUS TEIEKOMMYHHUKAIIMOHHBIX CUCTEM PA3IUYHbBIX TUIIOB U
crocoOBbl pacnpeeneHusi HHQOPMAIMH B CETAX CBSI3U

Beenenue B udpoyto o6pabotky curnanos (LIOC) CamocTositenbHast pabora,
KOHCIICKT J'IGKL[I/Iﬁ

[TpeoOpazoBaHre CUTHATIOB U3 aHAIOroBOro B luppoBoii Bua | CamocrostensHas paboTa,
1 Ha000pOT IK3aMEH




Maremarudeckoe onucanue I_II/I(l)pOBBIX CUTHAJIOB.
JuckperHoe npeobpazoBannue Oypbe

JlaGoparopnas paboTta-3auer,
9K3aMEH

Anroputm 6sicTporo npeodpazoBanusi Oypee (BIID).

JlaGoparopHas pabora-3aver,
9K3aMeH

Jluneiinbie nuckpetHsie cucteMsl (JIZC)

JlaGoparopHas pabora-3auer,
9K3aMeH

Onucanue JIZIC B z-o6nactu. [Ipyrue nuckpeTHble
npeoOpa3oBaHMs

CamocTosTenapHas paGOTa,
9K3aMCH

[udpoBsie GUIBTPEI

JlaGoparopHas pabora-3auer,
9K3aMeH

OCHOBHBIE CBOMCTBA M METO/IBI PAcu&Ta HEPEKYPCHUBHBIX
1M PPOBBIX PUIBTPOB

JlabopaTopHas paboTa-3ader,
9K3aMeH

OCHOBHBIE CBOMCTBA M METO/IbI PacuéTa peKypCHUBHBIX
1M pPOBBIX PUIBTPOB

JlabopaTopHas pabora-3ader,
9K3aMeH

[Mudposast 06paboTKa CUTHATIOB MPU HECKOJIBKHX CKOPOCTSIX

CamocrosiTenpHas padoTa,
9K3aMeH

OIIK-3.3 Ymeer pemats 3a1a4u 00pabOTKH JaHHBIX C MOMOIIBIO COBPEMEHHBIX CPE/ICTB

1 (POBOY BEIYUCIUTEILHON TEXHUKH

Brenenue B upoByro od6padbotky curnaios (LIOC)

CamocrosTensHast padora,
KOHCHEKT JIEKITUI

[IpeoOpa3oBaHue CUTHATIOB U3 AHAJIOTOBOTO B U(POBOI BHT
1 Hao00pOT

CamocrosTensHast padora,
9K3aMeH

Matematuyeckoe onucanue Hu(pPoBBIX CUTHAJIOB.
Huckpernoe npeobpazoBanue Oypbe

JlaboparopHas pabora-3ader,
9K3aMeH

Anroputm 6sicTporo npeodpazoBanus Oypwe (BI1D).

JlaboparopHas pabora-3ader,
9K3aMeH

Jluneitnbie nuckpetHsie cuctemsl (JIC)

JlaboparopHas pabora-3ader,
9K3aMeH

Onucanue JIJIC B z-o6nactu. Jlpyrue quckpeTHble
npeoOpa3oBaHMs

CaMocTosTelIbHas pa60Ta,
OK3aMCH

[udpossie GUIBTPEI

JlaboparopHas pabora-3ader,
9K3aMeH

OCHOBHBIE CBOWCTBA U METOBI pacuéTa HEPEKYPCHBHBIX
U(PPOBBIX PUIBTPOB

JlaGoparopHas pabora-3auer,
9K3aMeH

OCHOBHBIE CBOWCTBA M METOBI pacuéTa peKypCHBHBIX
U PPOBBIX PUIBTPOB

JlaGoparopHas pabora-3auer,
9K3aMeH

[Mudposast 06paboTKa CUTHATIOB MPU HECKOJIBKMX CKOPOCTSIX

CamocrosTensHast padora,
9K3aMeH

3.2 TunoBbie MaTepHaIbl TEKYIEro KOHTPOJIS yCIIEBAEMOCTH 00y4arOIIUXCS

OIIK-3 CnocobeH mTpUMEHSATH METOABlI TMOWCKA, XpaHeHWs, o0paboTKM, aHaMW3a |
npezcTaBieHus B TpedyemMoM ¢opmare HHGOPMAIIMK U3 PA3IMYHBIX UICTOUHUKOB U 0a3 TaHHBIX,
coOJroas Mpu 3TOM OCHOBHBIE TpeOOBaHMS HHPOPMAIIMOHHOM 0€301acHOCTH

[Ipumep 3amaHuss Ha 1abOpaTOpHOE 3aHATHE, TMOCBSIIEHHOE H3YyYEHHIO MPOTPaMMbI
Octave (cBOOOAHBIH 1OCTYI).



[Tpumep 3amanust Ha 1a0OpPATOPHOE 3aHATHE, MOCBAIICHHOE M3YYECHHIO MOACITHPOBAHHMS
CUTHaJIOB B nporpammax Matlab unu Octave (cBOOOAHBIHN q0CTYyTI).

JlaGopaTtopHasi padora 1 «MopaenupoBanue JAMCKPETHBIX CUTHAJIOB "
MOCJIe0BATEJIbHOCTEH CUTHAJIOB)

Hean pa6oTbI:

1. MoaenupoBaHue IeTEPMUHUPOBAHHBIX TOCIIE0BATEIILHOCTEH, B TOM YHCIIE TUITOBBIX
MOCIIEI0BATEIHPHOCTEN, U PACUETOM UX XapaKTEPUCTUK MPOrpaMMHBIMHE cpecTBamMu Matlab
(wm Octave).

3ananue Ha J1aboOpaTOPHYIO padoTy

JlaGopatopHast paboTa BBIIOJHIETCS Ha OCHOBE script-(paiina lab_rabota 1.m koTopsIit
MpeloCTaBIIsIeTCs MpernoaaBarenaeM. Bes rpymmna cTyeHToB pa3ouBaeTcs Ha Opurajibl 1o aBa
4eJI0BEKa, KaK01 Opuraje mprucBanBaeTcss HOMEpP, Ha OCHOBE KOTOPOTO (pOPMUPYIOTCS BCE
WCXOJIHBIE TaHHBIC (CM. Tab. 1).

[lepen BeinonHEeHUEM pabOTHl HEOOXOUMO COXPaHUTH MMyTh K nanke LAB-1 no komanae
koHTekcTHOro MeHio Add to Path | Selected Folders.

Wcxonubie JaHHBIC TS ITYHKTOB 3aJ]aHUs IPUBOASTCS B Ta0u. 1 st Homepa Opuranbl Nep, e
Nop =1, 2, ..., 30. Llenouncnennas pynkuus Nep mod M B 3a1IUCH UCXOJIHBIX JAHHBIX 03HAYAET
BBIUHUCIICHHE 3HaYeHUsI Ngp 0 MOAYIIO M, TO ecTh Ha BbixoJ e pyHKIuM a mod b mosrydaroTcs
JIBa IIeJIbIX YKCIIa — HEMOJIHOE YaCTHOE M OCTAaTOK OT Jenenus a Ha b. Hanpumep, ecnmma=1ub
=5, 1o 1 mod 5 maer cienyromme aBa yncia: HeroyHoe yactHoe 0 u octatok 1, aecmua=5ub
=5, T0 5 mod 5 — HenonHoe yacTHOE 1 M ocTaTok 0 U T.1.

Tabnuna 1 - Tabnuma UCXOOHBIX JaHHBIX

Wnentudukarop B
Ilepemen
s Haznauenue 3HaueHue KOMaHJIHOM OKHE
Matlab

Ngp Howmep 6puranpt Nsp Nb =

N Z[J'II/IHa N:30+N6p mod5 N =
MOCJIC0BATEIHHOCTH

T Tepuon T =0,0005(1 + Ny, mod3) T=
JTUCKPETH3AIIH

a OcHoBaHue a=(-1)""(0,8+0,005N;,) |a=
9KCITOHCHTHI

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

% (pam) | Yactora by =7/(6+ Ng, mod5) w0 =
TapMOHHYECKOTO
CUTHaJIa

m 3az[ep>KKa m=5+ Ng, mod5 m=

U Awmrumntyna ummnynbea | U=Ng, =

1o HavanbHblii  MOMEHT | "o = Ng, mod 5+3 n0 =
UMITYJIbCA

Mimp JlnuHa umnyinbsca Hipp = Nop mod 5+5 n_imp =

By, By, By AMIUIUTY B By =1,5+ Ng, mod 5 BexTop
rapMOHHUYECKHUX By =5,7—=Ng, mod5 B=]..]
CHUTHAJIOB By =2,2+ N5, mod5

@, @y, O YacToTsl @ =1/(4+ Ny, mod5) Bekrop




rapMOHHYECKUX ®, =7/(8+ N5, mod5) w=1[.]
CHUT'HAJIOB &3 =m/(16+ N5, mod5)

@, ay, a3 Koadduunentst @ =1,5~Ng, mod$5 BexTop
JIMHEHHOM a, =0,7+ Ng, mod5 A=1.]
KOMOWHAIINH a3 =1,4+ Ny, mod5
rapMOHUYECKUX
CUTHAJIOB

3ananne Ha 1a00paTOPHYIO pabdOTY CBSA3aHO C MOJICITUPOBAHHEM U aHAIHU30M
MOCJIEIOBATEIBHOCTEH M BKIIIOYAET B CE0S CIEAYIONINE ITYHKTHI:
1. Hudposoit equamuHBINA UMITyIbC Uo(nT ) (MaerTudukarop ul):

[0, &=

(©)

C BBIBOJIOM I'pahuKkoB Ha HHTEpBaJie AUCKpeTHOTO BpeMeHu nT (unpeHTtudukarop nT):

nT € [0; (N-1)T] (D

U TMCKPETHOTO HOPMHUPOBAHHOTO BPEMEHU N (MIeHTH(HUKATOP N):

n € [0; (N-1)T]. @)

OOBSCHUTB:

* B3aMMOCBSI3b MEX/Iy JTMCKPETHBIM U IMCKPETHBIM HOPMHPOBAHHBIM BPEMEHEM,;
* paziuyure MeXy MH(PPOBBIM SAMHIYHBIM UMITYJIBCOM U JIeIbTa-(PYHKIIHCH.

2. Hudposoii equanynbii ckadok ui(nT) (maenTudukarop ul):

[0, w=id
i (aT =1
.“' Ho= 1

€)

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

OOBsACHUTD:

* COOTBETCTBUE MEX]y IM(PPOBBIM U aHAJIOTOBBIM €IMHUYHBIMU CKaUKaMU;
* YyeMy paBHa 4acTOTa AMCKPETH3alUU IIU(PPOBOro eTMHUYHOTO CKaUKa.

3. Juckpernas skcnionenta xi(nT ) (upentudukarop x1):

o |a®, nz0;
il =
u, a0
4)
C BBIBOJIOM I'pauKoB Ha HHTepBanax Bpemenu (1) u (2).
OOBSCHUTD COOTBETCTBUE MEXIAY TUCKPETHON U aHAJIOTOBOM SKCIIOHCHTAMH.

4. TucKkpeTHbIN KOMIUIEKCHBIN rapMOHUYecKuil curHai x2(n) (uaeHTuduxarop x2):
Xz (n) = CeJ®om )

C BBIBOJIOM T'pa()MKOB BEIIECTBEHHOW U MHIMOW YacTeil Ha MHTEpBaJIe BpeMeHH (2).
3anucath curHam (5) B BUJIe KOMOMHAIIMY ABYX BEIIECTBEHHBIX MOCIEI0BATEIHHOCTEH.



5. 3aneprkaHHbIE MTOCIET0BATEILHOCTH.

BriBectu rpaduku mocnenosarenbHocteld (0), (3) u (4), 3aaep:kaHHBIX HA M OTCYETOB
(upentudukaropsl u0_m,ul m u x1_m), Ha uHTEpBaje BpeMeHu (2). 3anucarb HOpMyIIbl
3aJiep>KaHHBIX TI0CIIEeI0BATEIbHOCTEM.

6. JIMCKpETHBIN MPSIMOYTOIBHBIN UMITYJILC X3(N):

U ngsnsnyg+ny,—1
0, WHaye

x5 (m) = { ©)

C BBIBOJIOM I'paduka Ha UHTEpBaJie BpeMeHH (2).

BrIoaHUTE MOJIETUPOBAaHKNE UMITYJIbCA IBYMSI CIIOCOOAMMU:

* ¢ nmomMombio GyHKIuM rectpuls - uaeHTudukatop x3 1;

* Ha OCHOBE IIM(PPOBOTrO EIMHUYHOTO CKayKa — UAeHTUuUKaTop x3 2.
OOBSICHUTD:

* (dopmar dyHkmu rectpuls (MO3HAKOMUTHCS CAMOCTOSTENBHO);

* KaK BBINOJHIETCS MOJICTUPOBAHNE UMITYJIbCa B 00OUX CITydasix.

7. JMcKpeTHBIN TPEyTOJbHbIA UMITYJIBC.
BriBecTr rpad ik IUCKPETHOTO TPEYTOJIBHOTO UMITYJIbca X4(n) (MaeHTHPHUKATOD X4),
c(OPMHPOBAHHOT'O MTOCPEICTBOM CBEPTKU AUCKPETHOT'O NMPSIMOYTOJIBHOIO UMITyJIbca X3(n) (6) ¢
caMHuM cO0OH, Ha UHTEpBAJIC BPEMEHH, PABHOM JUIMHE CBEpTKU L:

n € [0; (L-1)]. (7

Jli1st BBIYMCIIEHUS] CBEPTKH UCIIONIb30BaTh (hyHKIMI0 Matlab: conv(X,y), Tie X, y —
CBOpauMBaeMbIe TTOCIIEA0BATEIIEHOCTH.

[TpuBecT aHATUTUYECKYIO 3aMUCh CBEPTKH. ONpeneanuTh TEOPETUIECKH U M0 TPaQuKy IITHHY
CBEPTKH L ¥ mmpuHy TPEyroapHOT0 UMITYJIbCA.

8. JInneliHas KOMOMHALMS AUCKPETHBIX TAPMOHMUYECKUX CUTHANOB X5(n) (MaeHTudukarop x5):

xs5(n) = a;x1(n) + axx2(n) + aszx3(n), (8)
rne
xi(n) = B; sin(@;n), 1=1,2,3, 9)

C BBIBOJIOM I'paMKOB MociiejoBaTeabHOCTEN Xi(n) U Xs(n) Ha MHTEpBaJie BpEMEHU
n € [0; (5N - 1)]. (10)
Beruucnuth cpennee 3HaueHue (MaeHTuduKaTop mean_x5), sHepruto (uaeHtudukarop E) u
CPEIHIOI0 MOITHOCTH (uaeHTudukarop P) mociaenosarensuocTu (8).
OOBsACHUTD:
* OIeparyu Ipyu MOJETUPOBAHUH JIMHEWHON KOMOWHAIIMY CUTHAIIOB (8);
* Kak ONpe/essoT yKa3aHHbIE XapaKTePUCTUKH.

9. JluckpeTHBIN TApMOHUYECKUN CUTHAT C SKCIIOHEHIHATLHOW OTHOaIOIIeH.
BriBecTH rpaguk AUCKPETHOTO cUrHana Xe(n) (uaeHTudUKaTop x6), IpeacTaBIsIomero codoit
JTUCKPETHBIN TapMOHUYECKUH cUrHAM X(n) (MACHTHPUKATOP X)

x(n) = C sin(@yn) (11)

C DKCIIOHEHLMAIbHOM orubaroielt |a|", Ha UHTepBaie BpeMeHH (2).
[TpuBecTH aHAIUTHYECKYIO (POPMYITYy TUCKPETHOTO CUTHANIA X6(N) U MOSCHUTH ONEpaluu Npu
€ro MOJIEJIMPOBAHUM.



10. Ilepuonnyeckas IOCIEN0BATENBHOCTD JUCKPETHBIX MPSIMOYTOJIBHBIX UMITYJIBCOB.

BeiBectu rpaduk natu nepuogoB NEpUOIUIECKO Mocae10BaTeabHOCTH X7(1n) (MaAeHTUDUKATOP
X7) AMCKPETHBIX IPSIMOYTOJIbHBIX UMITYJILCOB aMILIUTY 16l U U ATUTENBHOCTH Nimp € IEPUOAOM,
B/IBOE€ OOJIBLIMM JUIUTEILHOCTH UMITYJIbCA.

Jnist hopMHUpOBaHUS NATH IEPUOIOB ITOCIIEAOBATEILHOCTH BBITIOIHUTD ICHCTBHSL:

* Ha OCHOBE IIM(POBOro eIMHUYHOr0 cKadka (3) chopMHUpOBATH OJMH MEPUOJL
MOCJIEI0BATENBHOCTU (MACHTU(DUKATOP XP);

* chopMHPOBATh IATH IEPUOJIOB MOCIIEA0BATENBLHOCTH ¢ NOMOIIBIO GyHKIMHK repmat (cM. Help
Matlab).

OOBsACHUTD ONepalnuu Ipu MOAETUPOBAHUN EPUOAUUECKON NOCIEI0BATEIBHOCTH.

Coneprkanue oTyeTa 1o J1adopaTopHoii pabore

Ortuer cocraBisiercs B pegaktope MS Word u cogep XUt HCXOJHbIE TaHHBIE U PE3YIbTaThI
BBITTOJIHEHHS KOKIOTO ITyHKTA 3aJIaHHs, BKII0Yast KOMHUPYEMbIC U3 OKHa KOMaHTHOT'O OKHA
Command Window pe3ynbpTaThl BEIYUCICHUH, CO3/1aHHbIE TPaQUKH (KOMUPYIOTCS TI0 KOMaH/Ie
Edit | Copy Figure B okne Figure) u orBeTsl Ha moctaBieHHbIe Bonpock (pudt Times New
Roman).

KoHTpoIIbHBIE BOIIPOCHL:

1. JlaiiTe onpeneneHue TUCKPETHOTO U UG POBOrO CUTHAJIOB.

2. Kak MareMaTH4eCKH ONUCHIBAECTCS AUCKPETHBIN curHan?

3. Kako#l TMIl JaHHBIX UCHOJB3YETCS 110 YMOJYaHUIO [TPU OMKUCAHUU MOCIIEA0BATEIbHOCTEN B
Matlab?

. Yrto Takoe nepuo U 4acToTa AUCKPETU3ALMH U KaK OHU CBA3aHBI IPYT C Apyrom?

. JaiiTe onpezenenyre TUCKPETHOrO HOPMUPOBAHHOTO BPEMEHH.

. JlaiiTe onpeaeneHue HOPMUPOBAHHOM YaCTOTHI (.

. Kakue nuckperHble curHanbl Ha3bIBatOT 1€TEPMUHUPOBAHHBIMU ?

. Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKU JETEPMUHUPOBAHHBIX JUCKPETHBIX CUTHAJIOB.

03N L K

3.3 TunoBble MaTepuajbl /IS TPOBeleHUS] TPOMEXKYTOYHON aTTecTalluu
00y4arImuxcs
Ilepedyens BOIpPOCOB AJIsA DK3aMEHA:
[Tpeumymiecta 1udposoit 06padotku curnanos (LIOC).
Ocob6ennoctu npumenenus LIOC myist o0paboTku pedn U 3ByKa.
Oco6ennoctu npumenenus LIOC st 06paboTku n300paskeHui U BUEO.
[Tpumenenue [{OC B TeneKOMMYHUKALINN.
HasBatb 6azoBbie oneparuu [{OC u ux ocHOBHbIE CBOMCTBA.
Tunuynas GyHKIIMOHATBHAS CXEMa CUCTEMBI IIUPPOBOM 00paOOTKU CUTHAIIOB.
[Tporneccel AUCKpeTU3alMK U KBAHTOBAHMSL.
CdopmynupoBats TeopeMy oTcueToB U ee 3Hauenue 1 [HOC.
Amnanoro-um¢poBele npeoOpazoBatenu. JIMHeWHas MMITYyJIbCHO-KOOBas MOJYJISALUS
(MKM).
10. Iporece 1udpo-aHaIOroBoro nNpeodpazoBaHus: BOCCTAHOBJICHHUE aHAIOTOBOTO CHTHAJIA.
[{udpo-ananorosele npeoOpa3oBaTesu.
11. [Ipumenenue GpuiIbTpoB HIXKHUX YacToT B cuctemax LIOC.
12. Pag ®@ypee. [IpeodbpazoBanue dypoe.
13. Paznoxxenue nepuonuueckux GyHkimii B ps Oypee.
14. 3¢ dext ['nbdOca.
15. CnekTpalibHBII aHAJIN3 HEMIPEPBIBHBIX HETIEPUOANYECKUX CUTHAJIOB.
16. CnexTpalibHBIM aHaIN3 AUCKPETHBIX CUTHAJIOB.

XNk =



17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.

CrexTpanbHbId aHAJIU3 JUCKPETHBIX CUTHAJIOB KOHEYHOW JUTUTEIBHOCTH

Huckpernoe npeodpazoBanne Pypoe (AI1D) u obpatroe JAI1D. Croiicra AI1D.
Omnepanusi CBEpTKU.

ABTOKOppEISIIMS U B3aUMHAsl KOPPETSALUS II0CIIE10BATEIIbHOCTEMN.

Anroputm ObicTporo mpeoOpazoBanusi dypee (bIID) ¢ meummanuein BO BpeMeHHOU
obmacti: cxema «0aboukay, BeranciauTenbuble npenmymectsa bI1O nepen AI1D.
O6parHoe OricTpoe peodpazoBanue Dypbe.

BII® ¢ yacToTHOM HeUUMAaIUEH.

CpaBHEHME AITOPUTMOB C BPEMEHHOM JIeIIMMAalMEe M1 YaCTOTHOM JAeIUMAIIUEH.
JuckperHoe kocunyc-npeodpazosanue (IKII).

[IpeoOpazoBanue Youmia u npeodpasoBanue Anamapa.

BeiiBnetnoe nmpeodpazoBanue.

[Ipumenenne JKII st cxatus wW300pakKeHWI: KBaHTOBaHHE KO3(PHUIIMEHTOB
nsymepHoro JKII, koguposanue.

Omnpenenenue U NpuMepsl Z-mpeodpazoBaHusl.

Ob6partHoe z-npeoOpa3oBaHME U €r0 BHIYMCIEHUE C TOMOIIBIO METOAA CTETIEHHBIX PSI0B.
OObpatHoe z-peoOpa3oBaHUe U €ro BBIYUCICHHUE C MOMOUIBI0 METOAA PAa3IOKEeHHS Ha
3IIEMEHTapHbIE JPOOH.

OO6patHoe z-nipeobpazoBaHuE U €T0 BHIYUCICHUE C TOMOIIBI0 METO/1a BEIYETOB.
CgoiicTBa z-peoOpa3zoBaHMUA.

[Tpumenenue z-npeoOpa3zoBaHUs AJIsl ONMUCAHUS CUCTEM JUCKPETHOTO BPEMEHH.

MeTo1bl BBIYUCIEHUS YACTOTHON XapAKTEPUCTUKHU.

OrneHka UMIYJILCHOM XapaKTePUCTHKHU.

[TpumeHenue z-mpeodpa3zoBaHUATIPH TPOSKTHPOBAHUHU U(POBBIX (PHIIETPOB.
Omnpenenenue mpoiecca KOPPeEIsitu.

B3aumnas koppenauus u aBTOKOppesLus.

[TpuMmeHeHre KOppesiiiu: JeTeKTUPOBAHUE 3alTyMJICHHbBIX IEPHOUYECKIX CUTHAJIOB.
CornacoBaHHbIH GUIBTP.

[IpumeHeHne KOppEesIUHU ISl OLIEHKH OTHOILIEHUS CHTHAJ-IIyM B 3alllyMJICHHOM
NePUOANYECKOM CUTHAJIE.

Omnpenenenue npouecca cBepTkH. CBONWCTBA CBEPTKHU.

Nnentuduxanus cucrem. OOpaiieHne CBEpTKH.

CBs13b MEXly KOppEJILIUEN U CBEPTKOM.

Tuns! mudposix GunstpoB: KUX- u BUX-bunsTpsl.

Bri6op mexay KUX- u BUX-dunbtpamu.

[TpoexTupoBanue LU(POBBIX PUIBTPOB.

OyHKIMOHATbHBIE CXEMbI IU(PPOBBIX PUILTPOB.

OcHOBHBIE METOJIbI 00PAOOTKH CUTHAJIOB TTPH HECKOJIBKUX CKOPOCTSX.

YMeHblIIeHHE YaCTOThI JUCKPETU3ALMH € JELMMALUEN C IEJIBIM 1IaroM.

VYBenuueHre 4acToThl AUCKPETU3ALNN C HHTEPIOJISALUEN C LIETIbIM IIaroM.
ITpeoOpa3oBaHue YaCTOTHI IUCKPETU3ALUU C JPOOHBIM II1aroM.

[Tpumenenne mHorockopocTHbIx cucteMm LIOC Ha npumepe BbicokokauecTBeHHOTo ALIIT
B IIU(POBOM ayaHo.

[Ipumenenne wmHOTOCKOpOCTHBIX cucteM [[OC Ha mnpumepe cOopa MaHHBIX C
HECKOJIBKUMH CKOPOCTSIMHU 00pabOTKU



[Tpumep OuteTa Ha YCTHBINA SK3aMEH.

YpanbCKkuil TEXHUYECKUM HHCTUTYT
CBA3M U MH(POPMATHKH ((puran) JK3amMeHanuoOHHbI 6uaer | YTBEPXKJAIO:

®I'bOY BO "Cubupckuii No 10 3aB. kadenpoit BMud

TOCy/IapCTBEHHBIN YHHBEPCUTET
TeﬂeKOMMyHHKaHHﬁ u M0 JUCIUTIIAHE ] !thp()Bag « 04 » CCHT)I6[2$I 2024 r.

MH(OPMATHKH" 00paboTKa cHUTHAIIOB
B T. Exarepun0Oypre (YpTUCU
Cubl'YTH)

Hampasnenne 11.03.02 «MHpokoMMyHHKALMOHHbIE TEXHOJIOTUH ¥ CUCTEMBI CB3W» Y POBEHb bakamaBpuat
Qaxynsrer UUNY Kypc 2 cemectp 4

1. Tunwynas ¢pyHKIMOHATIBHAS CXeMa CUCTeMbI IU(PPOBOH 0OPaOOTKH CUTHAJIOB.
2. BII® ¢ yacToTHOU IenuMaimei.

z+1 o
3az[aHo Z—Hpeo6paSOBaHI/IeX(Z) = 7 Haititu KOS(l)(l)I/ILII/IeHTbI AUCKPETHOI'O CUI'HAJIA,

OTBCHAIOIICTO ITOH (bYHKI_[I/II/I

ITognuce npenogasarens

bank KOHTPOJIBHBIX BOITPOCOB, 3aI[aHPII>i 1 MHBIX MAaTCPUAJIOB, UCITIOJIb3YCMbBIX B ITPOLECCE
IpOLEAYp TEKYLIEro KOHTPOJISI M IPOMEXKYTOYHOM aTrTecTalid HaxoJuTcsl B ydeOHoO-
METOANYCCKOM KOMINIIECKCEC AUCIUIIIINHBI I/I/I/IJII/I npeaAcCTaBJICH B BHGKTpOHHOﬁ I/IH(bOpMaHI/IOHHO-
obpasoBarenbHoi cpese nmo URI: http:// www.aup.uisi.ru

3.4 Metoauueckne  MaTepHaabl  MNPOBeJeHHMs]  TEKYLIero  KOHTPOJIs M
NPOMEKYTOUYHOM aTTeCTALUM 00y4AIOIIUXCH
IlepeueHp METOIUYECKUX MAaTEpPHUATOB JUIs MOATOTOBKM K TEKYILIEMy KOHTPOJIIO U
IIPOMEKYTOYHON aTTECTALUU:
1. JTabopaTopHsble pabOThI IO AUCLUILIUHE.
3amaHusd, Ha BBINOJHEHHE WHAMBUAYAIbHBIX 3a/aHUM, TNpPEACTaBI€Hbl B 3JIEKTPOHHO-
nH(popMallnOHHON oOpa3oBaTenbHOM cpene u noctymnHbl o URL — http://aup.uisi.ru/3584173/
2. CamocrosTenbHas padoTa 1o JUCLHIIIHHE.

3amaHusi, Ha BBINOJHCHHE CaMOCTOSTEIBHOH pPabOTHI, TPEJICTABICHBI B  AJICKTPOHHO-
uH(pOpMalMOHHON o0pa3oBaTenbHOU cpene u aocTynHbl o URL — http://aup.uisi.ru/3584173/



http://www.aup.uisi.ru/
http://aup.uisi.ru/3584173/
http://aup.uisi.ru/3584173/

