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PaboTa cTyIeHTa HA JeKINH

B nponecce 1€KIMOHHOTO 3aHATUS CTYACHT JAOJDKEH BECTH KOHCIEKT M OTPa)kaTb B HEM
NPUHIUIHAIBHO Ba)KHBIE OINpeNeeHus, POpPMYIIbl, CTPYKTYPHBIE CXEMBbI, BBIBOJIbI, PE3YJIbTAThI

aHaJIN3a OCHOBHLIX ITOJIOKEHUI.

[Ipu BegeHUM KOHCIEKTa PEKOMEHIYETCS HCIOJIb30BaTh HYMEpAIMIO pa3liesioB, IJaB,
dopmyn. PexomeHayeTcs KaxAblii pas3zien 3aBepiiaTh HW3JI0KEHHEM CBOETO IMMOHUMAaHUS,
KOMMEHTapueM. HenoHsiTHbIe MecTa MOKHO COIPOBOXKJIaTh BOIPOCAMU, C KOTOPHIMH CJEAYET

06paTI/ITbCH K Ipe€noaaBaTero MoCjIC JICKIH.

IloaroToBKa K NpakKTHYECKUM 3aHITHSIM

[IpakTHyeckue 3aHATHS CBSI3aHbl C pELICHHEM 3a/Jad M 3aKpeIuIAloT OCBOCHUE
JEKIMOHHOIO Marepuana. B mpormecce pemeHus 3afad CTyJEHTbl PACHIMPSIOT U YIIyOJsroT
3HAHUS, TOJYYEeHHBIE W3 JIEKIMOHHOTO Kypca W Y4eOHHKOB, ydarcs TIIIyOXe IOHHUMATh
(du3nueckre 3aKOHbI, JIeXKAIe B OCHOBE PAaJMOTEXHUUYECKUX CUCTEM M OCHOBHbIE (hopMyJibl. B
npolecce peuleHus 3ajad BbIpaOaThIBAIOTCS HABBIKM BBIYMCICHMH, pPabOThl cO CIPaBOYHOM

JIUTEPATYpPOl.

B dacel camMocTosATEIbHOU pa6OTLI CTYACHTHI pCHIAOT 3aJda4dd, KOTOPbIMU HM

MPEAJIOKCHBI 10 OCHOBHBIM TEMaM JUCHUIIINHBI.

*  BHHMMATEJIBHO NIPOYUTATh YCIIOBUE 3a/]auu;

* IIOCMOTpPETb, BCE JIU TEPMHUHBI B YCIOBUAX 3aJauyll M3BECTHBI U MOHSITHBI (€CIM YTO-TO
HESICHO, clielyeT 0OpaTUThCs K y4eOHHUKY, IPOCMOTPETh pelIeHHs MPEeAbIIyIUX 3a/1ad,
IIOCOBETOBAThHCSI C MPENnoaBaTesieM);

* 3amucaTb B COKpPAlIeHHOM BHJI€ YCIOBHE 3a7aud U (OpMynbl, CBS3bIBAIOLIUE
COOTBETCTBYIOIINE BEJIUYNHBI;

* czenatb 4epTEX, €CIM ITO HEOOXOIUMO;

* MPOBECTU HEOOXOIUMBIE PACUETHI;

* [POAHATU3UPOBATH TMOJTYYEHHBIH OTBET, BBIACHUTH COOTBETCTBUE Pa3MEPHOCTH
MOJYYEHHBIX (PU3UYECKUX BEIUYHH;

* KOHTpOJbHBIE pabOTBHl C pelIeHHe 3ajad CHAIOTCS MO TpaduKy Ha HPOBEPKY, IPH
YCIIOBUY BBINOJHEHUS KOHTPOJIBHBIX PA0OT CTY/AECHT JOMYCKAeTCs K c/laye dK3aMeHa.

IloaroroBka Kk Ja00opaTopHLIM padoram

I'nmaBHBIC 3a7a4n na60paTopHor O IIpaKTUKyMa CJICAYIOIHC:



* OJKCIIEpUMEHTalIbHAs MPOBepKa (U3MUECKUX 3aKOHOB;
*  OCBOCHHME METOAMKH MU3MEPEHUN U MPHOOPETEHNE HABBIKOB SKCIIEPUMEHTA;
*  OCBOCHHE HaBBIKOB pabOTHI C paIMOTEXHUYECKIMH ITPUOOPAMU;
* npuoOpeTeHus yMeHusi 00pabOTKH Pe3yJIbTaTOB SKCIIEPUMEHTA.
[Ipexxne uyeM NPUCTYNHTH K BBIIOJHEHUIO JIabopaTOpHOW paboThl HE00X0aUMO
BHHUMATEJIbHO O3HAKOMUTCA C METOJAMYECKMMHU YKa3aHUSMU K BBINOJIHEHHUIO J1aOOPAaTOpHON

paboTHI.

OcHOBHasi 4acTb BpPEMEHH, BbIICIEHHAs Ha BBINOJIHEHHE Ja0OpaTOpHOU paboThI,
3aTpayMBaeTCs HAa CAMOCTOATENBbHYIO MOJATOTOBKY. DTally BBINOJHEHHS PaOOThI MPEIIIeCTBYET
«gonyck Kk pabote». J[lomyckasck K J1abopaTopHOM paboTe, KaKIbli CTYIEHT JOJKEH
IPEJCTaBUTh MPENoJaBaTeIi0 «3aroTOBKY» OTUYeTa, COAEepXKallyt: O(QOPMIICHHBIH TUTYIbHBIN
aucT (o o0pasily, UMEIoIEMYCs B TA0OPATOPHH ), IIeTb paOdOThI, MPUOOPHI M IPHHAICKHOCTH,
ACKU3 OKCIIEPUMEHTAJIILHOTO MaKeTa, OCHOBHbIE 3aKOHOMEPHOCTH H3y4aeMOIo SIBJIEHUS U
pacuetHble Gopmynbl. UTOOBI COKOHOMUTH BpEMsI IPU BBIMOJIHEHHUH pPabOTHI, PEKOMEHIYETCS
3apaHee MOATrOTOBUTb M TAOJMILy JAJS 3alHMCHU Pe3yjibTaToOB M3MEpeHMH. [ls 3TOro cTyneHrty
HEo0X0UMO pa3o0paTbCsi B YCTPOMCTBE YCTAaHOBKM WM MakeTa, IOpPAIKE IPOBEACHUS
HKCIIEPUMEHTOB, a TAK)KE€ UMETh IPEJICTaBICHHE O TOM, KaKM€ pacdyeTbl HeoOXoaumo Oyner

IIPOBECTH.

BreimonHeHne Kaxa0d W3 3alITaHUPOBAHHBIX PA0OT 3aKaHYMBACTCS IMPEIOCTABICHUEM
otuera. [locie BbImosiHeHHsT TabOpaTOpHO PabOThI HEOOXOJUMO COIJIACOBATH TMOJYYCHHBIC
pe3ynbTaThl C MpenoAaBaTeNeM. 3aKIIOYUTENbHBIM STAaloM SBISETCS 3aluTa JT1abopaTopHON
paboTel. B mporecce 3amuThl CTYyJEHT OTBEYAeT HA BOIMPOCHI MPENojaBaTess, Kacarolluecs
TEOPUU U3Yy4aeMOTO SIBJIEHMs, KOMMEHTUPYET MOJy4YeHHbIE B X0J€ paboThl pe3ynbTaThl. [lpn
MOJTOTOBKE K 3alIuTe JabOpaTOPHOH pabOThl PEKOMEHIYETCsl MOJIb30BAThCS JOMOHUTEIHHON
JIUTEPATYpPOM, CIIUCOK KOTOPOW MPHUBEIECH B METOAUYECKOM OIMCAHUU, & TAKKE KOHCIEKTOM

JICKIIUM.

IHoaroroBka K cjaave 3a4era

3auer — ¢opma TNPOMEXKYTOUHOH MNPOBEPKM 3HAHWM, YMEHHI, HAaBBIKOB, CTEIEHU

OCBOCHUA NUCIIUITIINHBI.

I'maBHas 3amada 3ayeTa COCTOUT B TOM, YTOOBI Yy CTYACHTA U3 OTHACJIBHBIX CBEJICHUI U
JIeTajieil COCTaBUIIOCh OpeaACTaBJICHUC 00 06H_ICM U KOHKPCTHOM COACPKAHUN COOTBCTCTBYIOH_ICﬁ

JUCHUITIINHBI. TI'oToBsice K 3a4€Ty, CTYACHT NPHUBOAUT B CHCTCMY 3HAHHA, IOJTYUYCHHBIC Ha



JEKIUAX, B JTAOOpaTopusiXx, Ha MPAKTUYECKUX 3aHATHSAX, pa30HpaeTcs B TOM, YTO OCTalIOCh

HCIMOHATHBIM, U TOTAd U3ydacMasd UM JUCHUIIIIMHA MOXKET OBITh BOCIIpHHSATA B IIOJITHOM 0o0BEME.

CTy,I[CHTy Ha 3a4€TC€ HYXXHO H€ TOJIBKO 3HAaTh CBCACHHUA M3 TCX HJIIM HHBIX PaA3aCiIOB

JAUCHUIIJIMHBI, HO U BJIAJICTh UMW IMPAKTUYCCKH.
Ha 3auere OLICHHUBAIOTCA:

* [IOHUMMAaHHE U CTENEHb YCBOCHUS TEOPUH;
*  METOAMYECKas NOJIrOTOBKA;
* 3HaHue (PaKTUYECKOIro MaTepHaa;
* 3HAKOMCTBO C OCHOBHOH M JIONOJIHUTEIBHO JIUTEPATypOil, a Takke C COBPEMEHHBIMU
nyOIMKaUsAMU 10 JaHHOMY KYpCY;
*  yYMEHHE NPUIOKHUTH TEOPUIO K MPAKTUKE, IPABUIIBHO MPOBOJIUTH PacUYeThl U T.1.;
*  JIOTMKa, CTPYKTYpa U CTWJIb OTBETA, YMEHHUE 3aIIUIIATh BbIBUTAEMbIE ITOJI0KEHUS.
ITonroToBka K 3ayeTy He AOJKHA OFPAaHUYMBATHCS MPOYTEHHEM JICKIIMOHHBIX 3aIllUCEH,
JaKe, €CIM OHM BBIMOJIHEHBI TOApoOHO W akkypaTHO. Cremyer n30eratb MEXaHHYECKOTO
3ayuuBaHus. bosee HanexHbIN U LenecooOpa3Hblid MyTh — 3TO CUCTEMaTH3allUs MaTepuaia npu

BAYMYHNBOM U3Yy4YCHUHU, TIOHUMAHUC Q)OpMYHHpOBOK, YCTAHOBJICHUHN BHYTPUIIPECIMCETHBIX CBSI3CH.

[lonroroBky K 3a4ery cieQyeT HauMHATh C OOIIEro IUIaHUPOBAHUS IMOATOTOBKH, C
ompeneneHuss oO0beMa Marepuana, mojjexamero mnpopadorke. HeoOxonumo BHHMATEIBHO
CBEpPHUTh CBOM KOHCIEKTHI C MPOrpaMMOI, YTOOBl yOEAWTHCs, BCE JIM Pa3AeNbl OTPAKECHBI B
nekiusax. OTCYTCTBYIOIIME TeMbl 3aKOHCIEKTHPOBaTh MO y4yeOHuWKY. Bropoit srtam
npeaycMaTpuBaeT CHCTEMHOE HM3y4eHHE MarepHaja Mo JaHHOMY IpEeIMETy C 00s3aTelbHON
3aIMChI0 BCEX BBIKIIAJIOK, BEIBOJOB, (hopmyi. Ha TpeTsem 3Tame - sTare 3aKperuieHus — IMoJIe3HO

qepeaoBaThb er'Iy'6J'IeHHOC IMOBTOPCHHUC 0COOEHHO CIIOXKHBIX BOIIPOCOB C OCTIIBIM

Tunoegvie KOoHmpoJibHble 3A0AHUA UIU UHDbLE Mamepuaibsl
Bonpockl K MpoOMeKYTOYHOM aTTeCTAIMU (IK3aMEHY)

. O6mas cTpykTypa cucteMbl IUPpoBOH 00paOOTKU CUTHAIIOB

® MaremMaTudecKkue MOACIIN JUCKPETHBIX CUTHAJIOB

® CHeKTp JUCKPETHOI'0 CUrHajia, CBA3b MECKAY CICKTpaMH AUCKPETHOI'O U aHAJIOIOBOT'O
CHUT'HAJIOB

® I[I/ICKpCTI/BaI_II/I}I AHaJIOIOBBIX CHI'HAJIOB C (I)I/IHI/ITHLIM CIICKTPOM. TeopeMa OTCYCTOB.

XapakTepUCTUKH UeaIbHOTO (PUIIbTpa HUKHUX YacTOT.

® I[I/ICKpCTI/BaI_II/IfI AHAJIOTOBBIX CHUIHAJIOB C HCOIPAHUYCHHBIM II0 YaCTOTC CIICKTPOM.



SIBneHMe MOAMEHBI YacTOT MPU AUCKPETU3AINN

. KBanroBanue curtnasnos 1o ypoBHio. LIlymbl kBaHTOBaHUS
. [udpoBoe koarpoBaHNE CUTHAIOB
. Meroabsl MaTeMaTHYECKOTO OMUCAHUS JTUHEHHBIX TUCKPETHBIX CUCTEM BO BPEMEHHOM

001acTH, pa3HOCTHBIE YpaBHEHMs. PekypcHBHBIC 1 HEPEKYPCUBHBIC (DMIIBTPHI

. WNmnynbcHas xapakrepuctuka h(n). uckperHas BpemeHHast cBepTka. Lludpossie
¢mibTpe BUX- u KUX-THmna.

. CTpyKTypHBIE CXEMbl HEPEKYpPCHUBHBIX U peKypcHBHBIX (GuibTpoB. [lpsimas u
KaHOHHUYECKast (YOPMBI peaTH3alyu.

° MGTOI[I)I MAaTCMAaTUYCCKOro OIruCaHugd AOUCKPCTHBIX CHUTHAJIOB Ha KOMIIICKCHOM
MJIOCKOCTH. Z-TIpeo0pa3oBaHNne, OCHOBHBIE CBOMCTRBA.

. Z- u ®ypbe-00pa3bl TECTOBBIX MOCIEAOBATEIHHOCTEN TUCKPETHBIX CHCTEM.

. [lepenaTounast ¢yHKIMS M YaCTOTHAs XapaKTEPUCTUKA TUCKPETHOM cucteMbl. CBs3b
mexnay H(z) u h(n)

. YacroTHast XapaKTepUCTUKA AUCKPETHOM cucTeMsbl, cBsi3b Mexkay H(z) u H(jw). AUX u

OUX nuckpeTHbIX cucTeM. HopMupoBaHHas 10 4acTOTE 4acTOTHAs xapakTepucThka. CBOWCTBO
NEPUOAUYHOCTH.

. [lepenatounsie ¢pynkuu pexypcuBHbiX (BUX) punstpos. CBsa3p H(z) u cTpykrypHOit
CXEeMOH peKypCHUBHOTO (pUIBTpA.

o Hymn n IIOJIFOCa MepeaaTovYHOn KM H JIb-IIOJIFOCHAA OopMa IMnepeaaTovyHOu
5
q)yHKHI/H/I PEKYPCHUBHBIX (I)I/IHBTpOB.

. Ilepenarounsle pynkunu pekypcuBHbx (BUX) dunstpos Kpurepuit ycroitunpoctu.

. YacrotHsle xapaktepucTuku pekypcuBHbIX (BUX) ¢unbrpos. Kaptuna nyneit u
noJirocoB [D.

. [TapannenpHas U mocnenoBaTenbHas (KackaaHas) (GOpMbI peaqu3alii PeKypCUBHBIX
¢unbTpOB

. BUX-bunpTpsr 1-ro mopsiaka: OCHOBHBIE XapaKTepUCTUKH U cBoiictBa (AUX,
UMITYJIbCHAS U MepeXOHAast XapaKTePUCTUKN).

. BUX-bunpTpsl 2-ro mopsjKa: OCHOBHBIE XapaKTEPUCTUKHM M cBocTBa. (AUX,
UMITyJIbCHAS U MEPEXO0/IHAS XapaKTEPUCTUKH). XapaKTEPUCTUKHU (PUIBTpa MPHU AEHCTBUTEIBHBIX
Y KOMIUIEKCHO-COTPSI’KEHHBIX MOJII0CAX.

. buxBaapaTHbIii GUIBTP BTOPOT0 MOPSAKA: OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA.
. Hepekypcusnsbie (KMX-) GuibTpbl: OCHOBHBIE XapaKTEPUCTUKU U CBOICTBA.

. KUX-punptp 1-ro nopsiika: OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA.



K1UX-bunsTp 2-rO MOpsiIKA: OCHOBHBIC XapaKTEPUCTUKU U CBOMCTBA.
Oomast MeToauka cuaTe3a PD 1o aHaIoroBoMy pOTOTHITY
Merton Oununeiinoro npeoopazoBanus ([Ipoctoe GmnuHeitHOE MpeoOpa3oBaHKE)

Cuntes KUX-punpTpoB MeTomoMmM BecoBbIX (yHKIMH. Meromuka cunresa KUX-

¢GmIBTPOB METOI0M BecoBBIX (hyHKIHIA. D-pakTop

Cunres KUX-dunsTpoB MeTo1oMm BecoBbIX hyHKIMN. Iddekt ['mboca
Cunte3 KUX-hunbsTpoB MeTonoM BecoBbIX QPyHKIMH. [IpsMOyroiapHOE OKHO
Cunre3 KU X-puiabTpoB MeTO0M BeCOBBIX (DyHKIMI. TpeyroipbHOE OKHO

Cunre3 KU X-punbTpoB MeTo10M BecOBBIX GyHKIHMK. OO00IIEHHOE KOCHHYCHOE OKHO.

CeMeicTBO KOCUHYCHBIX OKOH.

Cunres KU X-dunsTpoB MeTo1oM BecoBbiX (pyHKIMNA. BecoBbie dpynkiuu Kaitzepa.
CuHTe3 HepeKypCUBHBIX (GUIBTPOB METOAOM YaCTOTHON BBIOOPKU
MeTton g poBoil GpruIbTpauy Ha OCHOBE TUCKPETHOTO mpeobdpa3oBanus Dypee

Anroput™M 1udpoBoil (QUIBTpAlMM KOHEYHBIX MOCIEAOBATEIBHOCTEH HAa OCHOBE

JIUCKpeTHoro npeodpaszoBanus Oypne

UucneHHble METOIbI CHHTE3a IIU(POBBIX (PUIBTPOB

CuHTE3 ONTUMAITBHBIX KI/IX'(I)I/IJ'IBTpOB YUCJICHHBIM MCTOOOM, ITOJTUMHOMBI YeOnImeBa

Ili1aH mMpakTHYeCKUX 3aHATHH

* JIMCKpeTHBIE CUTHAJIBI.

» JluckperHoe npeodpazoBanue Oyprne.

*  JIMCKpEeTHBIE CUCTEMBI.

*  XapakTepUCTUKH U CTPYKTYpbl HU(PPOBBIX HUIBTPOB

Tunosble 3axa4M A5 NMPAKTHYCCKHUX 3aHATHH

Tema 1. «/IucKpeTHbIEe CUTHAJIBD».
* 3anucaTb MaTEMaTHYECKOE BBIPAKEHUE NUCKPETHOIO CUTHAJNA JJIS 33JaHHOTO aHAJIOTOBOTO
MPOTOTHUIIA KaK:

— (YHKIIUIO TUCKPETHOTO BPEMEHHU;

— (G YHKIIMIO HOMEpa BBIOOPKH;

— (pyHKIIMIO HETIPEPBIBHOTO BPEMEHHU.
. 3anMcath MaTeMaTUYECKOE BhIPAKEHUE THUIIOBBIX TUCKPETHBIX CUTHAJIOB:
JUISl 3a/IaHHOTO aHAJIOTOBOTO MPOTOTHIA KaK:

- €IMHUYHBIN UMITYJIbC;

- €IMHUYHBIN CKAYOK;

- TAUCKpETHAs KCIIOHEHTA;

- IUCKPETHBIN TApMOHUYECKHUM CUTHAI,;

- TACKPETHBI KOMIUIEKCHBI TAPMOHUYECKUI CUTHAJL.



1.3. 3amucaTe MareMaTH4eCKOE BBIPAKEHHE 33JaHHOTO IPSAMOYIOJBHOTO AMCKPETHOIO
MMITyJIbCa Yepes:
- (DYHKIIMM €AMHUYHBIX UMITYJIbCOB;
- (DyHKIIMH €AMHUYHOTO CKayKa.
* Haiitu Z-npeoOpa3oBaHue 1UCKPETHON 3KCIIOHEHTHI. [IoKka3aTh CBA3b MEXKIY MOJIIOCOM Zp Ha
Z-TIII0CKOCTHU M IPpa(huKOM JTUCKPETHON IKCIIOHEHTHI.
* Haiitu Z-npeoOpa3oBanue 3aTyxarouie AMCKpEeTHON KocuHycouabl. [lokazats CBsA3b MeX1y
HOJIFOCAMHU Zp1,2 HAa Z-TUIOCKOCTH U Ipa)MuKOM JUCKPETHOW KOCUHYCOHIBI.
* HaliiTu crieKkTp TUIOBBIX JUCKPETHBIX CUTHAJIOB:
- €IUHUYHBIN UMITYJIbC;
- CIUHUYHBIN CKAYOK;
- IUCKPETHAsI DKCIIOHEHTA,
- IUCKPETHAsI KOMIUIEKCHAsl SKCIIOHEHTA
- IUCKPETHBIA TADMOHUYECKUI CUTHAI,
- IUCKPETHBIN KOMIIICKCHBIA FTAPMOHUYECKHUI CUTHAIL.
1.7.. HaiiTu ciekTp 3aJaHHOTO MPSIMOYTOJIBHO AUCKPETHOTO UMITYJIbCA

Tema 2. «/IlnckperHoe npeodpaszoBanue @ypbe».

2.1. YyutbiBas YCIOBHE TEPUOJUYHOCTH JUCKPETHOTO CHTHAJA OIPEICIUTh YCIOBUE
NEPUOIMYHOCTH JTUCKPETHON CHHYCOU/IBI.

2.2. YuyutbiBas YCIOBHE TEPUOJUYHOCTH JUCKPETHOTO CHTHAJNa OIPEACIUTh YCIOBHE
NEPUOIMIHOCTH JTUCKPETHON KOMIUIEKCHOW YKCIIOHEHIIMATBHOM MOCIIEI0BATEILHOCTH.

2.3. Ilyctp x(n) — N-TOoueyHas BEIIECTBEHHAs MOCIEA0BATEIbHOCTh. JlOKa3aTh, UTO MOAYJb €€
JTI® 6ynet yerHo# dynkuumeit nepemennoit k: IX(K)I=IX(-k)I; IX(k)I=IX(N-k)I, a aprymeHT —
HeveTHbIN: arg{X(k)} = - arg{X(-k)}; arg{X(k)} = - arg{X(N-k)}.

2.4. MNMycTtb x(n) — N-ToueuHast BEIIECTBEHHAs TOCIEI0BATEIBHOCTD, IS KOTOPOW BBITOIHSIETCSI
ycnoBue cummerpuu X(n)=x(N-n). lokazats, uto 1D Takke OyaeT BemeCTBEHHBIM.

2.5. Haiitn IT1® N-touyeuHoi mocienoBareabHOCTH (N- 4eTHO): xn) = dG)x) = ().

2.6. Haiitu IT1® N-toueuHoii nocnenoBareabHOCTH (N- 4e€THO):
im)=38n—ng)0=ng=N-1

im)=38n—ng)0=ng=N-1

) {1,71; — 4eTHO,
2.7. Haiitm JII® N-touewnoii mnocnemoBarenbHOCTH (N-4€THO): 0,n — He4eTHO

1,n —4eTHO,

x(n) = {D,n — HEYeTHO .
<= { a®,0sn<N-1,
2.8.. Haiitn JT1® N-toueuHol nocnenoBarenbHOCTH (N-4eTHO): ~ o, HHade.
- a®,0sn<N-1,
= 0, HHade.

2.9. .. Haittu JII1® N-Toueunoit mocnegoatenbHOCTUA (N-4ETHO):



( N N
10=n=—--1, I,DEHEE—L
I[Tl]' = N _'I.'[ﬂ,]' = N
@EEHEN—l &Einiﬂ—l
2/10/ .. Haiitn JITI® KOMIUIEKCHOM IMOCISI0BATEIBHOCTH
o jCd Tl = _ Joigtl < —
e =‘e-?l, O0=n=N 1’x[n}={ej.’ 0=n=N-1,
L 0, HHa4e 0, HHa4e
Haiitu K023 PHULIIEHTHI JA1D 3TOMU I10CJIE0BATEIBHOCTH JUISL ciry4as
2k, 2k g
g = T,r,.u;e kg — ODemoe HHCAD Wy = T,rﬂ;e kg — Lenoe 4HCaI0

2.11. Haittu IT1d nuckperHoit nocnenoBatenbHocTh X(n)=[1, 2, 2, 1].

= in
X0) = (4,2.5- 4,1,233]

2.12. Haiitu nuckpeTHyro mnocienoBaTesnbHocTh, JIID koropoit

= I
X0) = (4,23 4,1,293]

Tema 3. «/IucKkpeTHbIE CHCTEMBD».

3.1. Ucnonb3ysa JABC BbUHCINTH peakliMi0 HEPEKYpPCUBHOM JIMHEWHON NHUCKPETHOM CHCTEMBI

(IpH HYJEBBIX HAaYaJbHBIX YCJIOBHSX) IO 3a/JlaHHBIM UMITYJIbCHOW XapaKTePUCTUKE U BXOIHOM

BO3JICHCTBUH.

3.2. Ilo 3agaHHOMY pa3HOCTHOMY YPABHEHHUIO BBIYHMCIUTh HMIIYJIbCHYIO XapaKTEPUCTUKY

HEPEKYPCUBHOM JTMHEUHOW TUCKPETHON CUCTEMBI.

3.3. Ilo 3amaHHOMY pa3HOCTHOMY YPAaBHEHHUIO BBIYMCIUTH IEPEXOJHYI0 XapaKTEPUCTUKY

HEPEKYPCUBHOM JTMHEUHOW TUCKPETHON CUCTEMBI.

3.4. Ilo 3agaHHOMY Pa3HOCTHOMY YPaBHEHHUIO BBIYMCIUTH PEAKIMIO HEPEKYPCUBHOM JIMHEWHON

JMCKPETHOM CUCTEMBI HA 33JJaHHOE BXOJHOE BO3/ICHCTBHE.

3.5. BBIUMCINTD HUMITYJIBCHYIO XapAaKTEPUCTUKY PEKYPCUBHOM JIMHEWHON JTUCKPETHOM CHCTEMBI

IIEPBOTO NOPsJIKA.

3.6. Ilo 3agaHHOMY pa3HOCTHOMY YPaBHEHHIO BBIYHUCIUTH MEPEXOAHYIO XapaKTEPUCTUKY

PEKYPCUBHOM JTMHEMHOMN TUCKPETHOW CHCTEMBI.

3.7. 1lo 3agaHHOMY pPa3HOCTHOMY YPaBHEHHIO BBIUMCIIMTH PEAKIMIO PEKYPCHUBHOW JIMHEHHOU

JMCKPETHOM CUCTEMBI Ha 33JJaHHOE BXOJHOE BO3/ICHCTBHE.

3.8. OnpenenuTe yCTOMYMBOCTH PEKYPCUBHOM JIMHEWHON AMCKPETHON CHCTEMBI, UMITYJIbCHAS
} hn}—{ a®n = 0; h[n}={ a®n = 0;

XapaKTePUCTHKA KOTOPOW UMEET BH/I: 0, n <0 0, n <0

3.9. Ilo 3agaHHBIM NepenaTouyHbM QyHKIUAM 1-ro (2-T0) mopsaKa ONpeleNnuTh YCTOMUYNBOCTh

PEKYPCUBHBIX JTUHEHHBIX TUCKPETHBIX CUCTEM.

3.10. Tlo 3amanHBIM mTepenaToyHbiM  GyHKIUSM 1-ro  (2-T0) TOpsAaKa — 3amucaTh

COOTBETCTBYIOIIIME DPA3HOCTHBIE YPABHEHUS, OIPEACINTH HUMITYJIBCHBIE XapaKTEPUCTUKU U

COCTaBUTb CTPYKTYPHBIE CXEMBI COOTBETCTBYIOIIUX JIMHEHHBIX IUCKPETHBIX CUCTEM.

3.11. Tlo 3amaHHOW CTPYKTYpHOM CXE€M€ COCTaBUTh pPA3HOCTHOE YypaBHEHHE U 3amucaTh

nepeaToyHyto (QyHKIHIO.

3.12. Tlo 3amanHOii mMITyJbCHOM xapakrepuctuke (a) - h(n) = (1, -1); 6) — h(n) = 0,2")

COCTaBUTbh CTPYKTYPHYIO CXEMY U HaWTH MepelaTOYHYI0 (PYHKIIHUIO.

Tema 4. «XapaKTepHCTHKHU U CTPYKTYPbI HH(PPOBBIX PUIBTPOB»
. [Ipu 3amanHBIX MapameTpoB (a U b) nmepeaaTouHol GyHKIUU peKypcuBHOTO ¢uiabTpa 1-ro
MopsiIKa

H®@ = H®

a
1-bz? 1-5bz* spmonuuts:
- COCTaBUTb CTPYKTYpHYIO cxemy LID (mpsimast u kaHOHHUYecKasi GOpPMBI);
- 3amKcaTh pa3HOCTHOE YpaBHEHMUE;



- ONpEeNeNUTh TOJIOKEHHWE TIOJMIOCOB Ha Z-TIOCKOCTH U CHeNaTh 3aKJIIoYeHue o0
YCTOMYHUBOCTH (PHIIBTPA;

- 3aMKCaTh BRIPAKEHUE JIJISI KOMIUIEKCHON YaCTOTHOM XapaKTepUCTUKU DUITbTPA;

- MOJYYUTh BBIPAKEHHWE U TOCTPOUTH AMIUIMTYAHO-YaCTOTHYI0O U (PaxodyacTOTHYIO
xapakrepuctuku L{D;

- IOJIyYUTb BBIPAKEHUE U MMOCTPOUTH UMITYJIbCHYIO XapakTepucTuky L1 D;

- MIOJIYYUTh BBIPAXKEHHUE U MIOCTPOUTH MEPEXOIHYIO XapakTepucTuky L{D;

- ucnonb3ys pasHoctHoe ypaBHeHue L[® wnmm JIBC BhIUMCINTL 3HAYEHUS OTCUYETOB Y(N)
npu nojiaye Ha BxoJ L{® 3amaHHON JUCKPETHOM MOCIeA0BATEIbHOCTH X(1).

[Ipu 3amanHBIX mapaMmeTpoB (a, b1 1 b)) mepenatouHoit GyHKIIMU PEKYPCUBHOTO (DHUIbTpa
2-T0 TIopsiIKa

a

H@) =T — H@)= ——
-0z - l]-""l:g 1- b1z = l]-""l:g BBITIOJTHUTD:

- COCTaBUTb CTPYKTYpHYIO cxemy LD (mpsimas u kaHOHUYEcKast GOPMBI);
- 3aIIMCaTh PA3HOCTHOE YPaBHEHHUE;
- ONpEeNeNUTh TOJIOKEHUE TOJICOB Ha Z-JIOCKOCTH U CllelaTh 3aKiIioueHue o0
YCTOMUUBOCTH QHIIBTPA;
- TI0 TOJIO’KEHUIO TIOJIFOCOB Ha Z-TUIOCKOCTH omnpeneauts tun ¢uibtpa (OHY, ®BY, 1D
ui PO);
- 3aMKcaTh BBIPAKEHHUE JIJIs1 KOMIUIEKCHOM YaCTOTHOM XapakTepUCTUKU QUiIbTpa;
- TMOJYYHTHh BBIPAKECHWE U TIOCTPOUTH AMIUIMTYIHO-YaCTOTHY0O H (DaxodacTOTHYIO
xapaktepuctuku [[D;
- mpeoOpasoBare nepenarouynyro ¢yHkmuioo [[d B mapamnenbryo dopmy. CocTaBUTH
CTPYKTYpHYIO cxeMy pekypcuBHoro L@ 2-ro nopsiaka B napasuienbHoii Gopme;
- nmpeoOpa3oBath nepeaarounyio Gynkuuto D B mocnenoBarensHyo Gopmy. CocTaBUTh
CTPYKTYpHYIO cxeMy pekypcuBHoro LI 2-ro nopsiaka B kackagHoi popme;
- IOJYYUTh BBIPAXKEHHUE U TIOCTPOUTH UMITYJIBCHYIO XapakTepuctuky L{D;
- IOJIYYUTh BBIPAXKEHHUE U IOCTPOUTH MEPEXOIHYIO XapakTepuctuky L{D;
- ucnonb3yst pasHoctHoe ypaBHenue L[® wimm [IBC BhuuCINTH 3HAYEHUS OTCYETOB Y(N)
npu nopaye Ha Bxoa L{® 3agaHHON AMCKPETHOM MOCIe0BaTeIbHOCTH X(N).

[Ipn 3agaHHBIX 3HAYEHUAX MOJIOCOB (Zp1 U Zp2) U Ko3(duiMeHTa a meperaTouHou
(GYHKIIMN peKYpCUBHOTO (GUIbTPa 2-ro MOpsIKa

1
H@ = H@ =
1-b,z7*-b,z* 1-b,z7*-b,z* onpenenuTh  Kod(pQUIHEHTEI
nepeaaTouyHor (yHKIMHU b1 ¥ b2 U BBIMOTHUTE 3a7aHus 10 1. 4.2.
[Mpu 3amaHHBIX mapameTpoB (ai, a2 ,01 u b)) mepemaroyHoil GyHKIUM OHKBAIPATHOTO
¢bubTpa
l1+a,z'+a,z7 1+a,z'+a,z
H@) = - —H@) = — —
1- b1z - b:z : 1- b1z - b:z : BBINIOJIHUTS.
- COCTaBUTbh CTPYKTYpHYIO cxemy 1D (mpsimast 1 kaHOHHWYecKasi GOPMBI);
- 3amKcaTh Pa3HOCTHOE YPaBHEHMUE;
- ONPEACIUTh MOJIOKEHUE HYyJIEH U MOJIIOCOB Ha Z-TUIOCKOCTH UM CHENIaTh 3aKII0UYEHUE 00
YCTOMYUBOCTH (PUIIBTPA;
- 3aMKcaTh BBIPAYKEHUE JIJIS1 KOMIUIEKCHON YaCTOTHOM XapaKTepUCTUKU QUiIbTpa;
- TOJYyYUThb BBIPAKEHHWE M MOCTPOUTH AMIUIUTYJHO-YACTOTHYIO U (haX04aCTOTHYIO
xapakrepuctuku L{D;
- IOJIYYUTb BBIPAKEHUE JIJIS1 UMITYJIbCHON XapakTepucTuku L1 D;

IlepeyeHnb J1adOPATOPHBIX PA0OT U BONPOCOB /1JIs1 KOHTPOJIS



Ne
paboThI

Hazpanue nabopatopHoil paboThl U BOMPOCHI AJI1 KOHTPOJIS

[udp

1

HccnenoBanue npoueccoB AUCKPETU3ALNN CUTHAJIOB

1. Kakue mpeoOpa3zoBaHusi UMEIOT MECTO Mpu MUPPOBOH 0OpaboTke
CUTHaJIOB?

2. Yro  Takoe  JAMCKPETHBI  CUTHal M JUCKpETHas
I10CJIEI0BATENBHOCTD?

3. KakoBa mpuposa pa3sMHOXKEHHsI CHEKTPOB IPHU JUCKPETU3AINH
CUTHAJIOB I10 BpeMEHU?

4. B 4yem 3aKi0OuyaloTCd B3aMMOCBSI3b M OTJIMYHME CIIEKTPOB
JUCKPETHOTO ¥ aHAJIOTOBOT'O CUTHAJIOB?

5. Kak mo u3BecTHOMY CHEKTpPY aHAJIOrOBOTO CUTHaja OIpPENeiIUTh
CIIEKTP COOTBETCTBYIOIIETO EMY IUCKPETHOTO curHaa’?

6. B dem 3aknrouaercs SBIIEHHE HAJIOXKEHUS CIIEKTPOB IIPH
JUCKPETU3AIIMN CUTHAJIOB?

7. MO>KHO 1T TIO U3BECTHOMY CHEKTPY AMUCKPETHOTO CUTHAIA HAWTH
CIIEKTP COOTBETCTBYIOIIETO EMY aHAJIOTOBOT'O CUrHaJIa?

8. M3 kakux ycJIOBHM BBIOMpaeTCs YacToTa AUCKPETHU3AIHNU
aHAJIOTOBBIX CUTHAJIOB?

9. KakoBa MmaremaTudeckass MOJENIb KBaHTOBAaHUS CHUTHAla IIO
YpOBHIO?

10. Kak ompenensieTcss MOTPEeIIHOCTh KBAaHTOBAaHUS JUCKPETHOTO
KBaHTOBAHHOT'O cUrHaa?

11. Kak ocymectusieTcs: HUPpOBOE KOJUPOBAHNE CUTHAA?

12. Kak ompenensercss TOTrpEmIHOCT, KBAaHTOBAaHUS IM(PPOBOTroO
curnana’?

13. W3 xakux yCIOBUH BBIOMpaeTcss HEOoOXOoAMMash pa3psIHOCTh
ALIIT?

14. Kak omnpenensiercss aBTOKOppeNsLUUOHHAs  (QYHKUIUS U
CIEKTpaJIbHas MJIOTHOCTH IIyMa KBaHToBaHus ALIIT?

15. Ilpu kakom YycinoBuM UUGPOBOM U JAUCKPETHBIM CUTHAJIBI
MaTEMaTHYECKH aJI€KBAaTHbI?

Pykon

Uccnenosanue xapakrepuctuk bUX-punsrpos

* 3anumure pazHocTHOe ypaBHeHue 11t BUX-¢punbTpos.

* U3o6paszute cTtpykrypHyto cxemy bBUX-dunsrpa.

* Kak nHaxonutcs nepenarounas pyHkius P® no ero pazHocTHOMY
YpaBHEHUIO?

* Yro Takoe HYJIM U TONIOCA NepeAaToyHOW (YHKIMHU. YCIOBUSA
ycToitunBocTu priibTpa’?

 Kakoii Bua wuMeeT HOJb-TIOMIOCHAS (opMa mepeaaToyHoOn
¢byskuu PO 1 kakoBo ee MpakTUYecKoe 3HaueHue?

* Kak nonyuuts yactoTHyto xapakrepuctuky bUX-¢punsrpa no ero
nepenaTouyHo GpyHkuun?

*  ®opwmbl peannzanuu PP (mpsMas, KaHOHMUYECKas, KacKaaHas M
napasuieNbHas).

* Amnanu3 4acToTHBIX xapakrepucTuk bBUX-dunsrpa 1-ro nopsaka.

* IlomyunTs BBIpaK€HHE Il MMITYJIbCHOM Xapaktepuctuku bUX-
¢unbTpa 1-ro nopsaka.

* Jlomyunts BBIpa)K€HHE ISl MEPEXONHOM XapakTtepucTtuku BUX-
¢unbTpa 1-ro nopsaka.

* AHanu3 4acToTHbIX xapakrepuctuk bBUX-¢punbtpa 2-ro nopsaka.

Pykon




CpoiicTBa wuMMyabCcHON xapaktepuctukun bUX-dumetpa 2-TO
MOpsJKA.

buxBagpaTHelii  GUIBTP  BTOPOrO  MOpSJKA:  Pa3HOCTHOE
ypaBHEHHE, iepeaTouHast QyHKIHS, CTPYKTYpHas cXeMma.
YactoTHbIE XapaKTePUCTUKH OUKBAIPATHOTO (GUIbTpA.
VimnynbcHasi XapaKTepuCcTUKa OMKBaIPaTHOTO (PUIIbTpa

Hccnenoanue xapakrepuctuk KUX-dpuibptpos

3anummre pazHoctHoe ypaBHenue st KUX-hunbTpos.

Kaxkosa ctpykrypa H® Ha ocHose [IBC?

3anummre BbIpaXkeHue uia  nepexatouHod pynkmunm KUX-
bunsTpa.

Kak nonyuuts yacrotHele xapakrepuctuku (AUX u @UYX) HD?
KakoBo ycnoBue nuHeHHOCTH ()a304aCTOTHON XapaKTEePUCTHKU
H®?

3anuiuuTe BBIPAKEHUE NI UMITYJIbCHOM Xapakrepuctuku KMX-
¢unbTpa.

Amnanu3s yactoTHbIX Xapakrepuctuk KUX-gunptpa 1-ro nopsaxa.
Ilonmy4uuTs BBIpaKEHHE U1 UMITYJIBCHOW xapakrepuctukun KHNX-
¢wibTpa 1-ro nopsaka.

ITonmyuuTs BbIpakeHHE Ui NepexoqHoM Xxapakrepuctuku KHNX-
¢wibTpa 1-ro nopsaka.

Ananm3 9acToTHBIX Xapakrepuctuk KUX-dumptpa 2-r0 nmopsaka.
NmnynescHoit xapaktepuctuku KUX-dunptpa 2-ro nopsaka.
WNmnynbcHoii xapaktepuctuku KMX-¢punbrpa 2-ro nopsiaka.

Pykon

Cunresz KUX-punbTpoB MeTO10M BECOBBIX (DYHKIIUN

Kak Haxomutcs umMmnyiabcHash XapaKTepUCTHKA CHUHTE3HPYEMOIO
H® B meToze BecoBbIX (pyHKITHIA?

KaxoBbl mapamMeTpsl ¥ TUIIMYHBIA BUJI YACTOTHBIX XapaKTEPUCTHK
BECOBBIX (DYHKIIMIA?

KakoBa cBsa3p mapameTpoB 4acTOTHOM Xapaktepuctuku HD wu
BecoBOH pyHKIUN?

Kakue tpebGoBaHus MpenbsBIAIOTCS K BECOBBIM (YHKIMSAM NpU
cuntese HO?

W3 kakux ycrnoBuil BeIOMpaeTcs BUJ BECOBOM QyHKIUU?

Kak HaxoauTcs HeoOxoqumas AJIMHa BECOBOM (QYHKIUU?

Kak B merozne BecoBbIX (yHKIMI oOecrieunBaeTcsi HE00X0quMOoe
3aryxanue AUYX B nosoce 3a1epKuBaHus?

Kak B Merosme BecoBbIX (QYHKIUII JTOCTUTaeTcsi COOTBETCTBHE
3aJJaHHBIX ¥ PACUETHBIX TPAaHUYHBIX YaCTOT (PUIbTPa?

B 4yem 0cOOeHHOCTh M MPEUMYIIECTBO HMCIIOIb30BAHUS BECOBBIX
¢bynkuunit Kaitzepa ans cunreza HO?

[Touemy MeToa BecOBBIX (YHKIUI OTHOCAT K HTEPAaLOHHBIM
Mmetonam cuHre3za HD?

Kakyro @YX umeror HO, cuHTE3MpOBaHHBIE METOJIOM BECOBBIX
byHKIHI?

Kak naxomuTcs umMnynabcHash XapaKT€pUCTHKA CHUHTE3HPYEMOIO
H® metogom yacToTHOM BEIOOPKU?

Pykon

KoHTpoJibHBIE BONIPOCHI /151 OLIeHKH C()OPMHPOBAHHOCTH KOMIICHTKIIN I




*  OOmas cTpykTypa cuctemsl u(ppoBoit 00pabOTKH CUTHAIIOB

» JluckpeTu3alys aHaJIOTOBBIX CUTHAJIOB C (PUHUTHBIM CHEKTPOM. TeopeMa OTCUETOB.
*  CnexTp JUCKPETHBIX CUTHAJIOB. CBOMCTBO NEPUOAUYHOCTH.

* KBanToBaHue CUrHAJIOB 110 YpoBHIO. IIIyMbI KBaHTOBaHUSA

* MCTOZ[BI MaTEMaTUYECKOTO OMNHCAHUS JUHEHHBIX AUCKPCTHBIX CHUCTEM BO BpeMeHHOI;'I
00JacTH, pa3HOCTHBIE YPAaBHEHHUS.

*  CTpyKTypHBIE CXEMBI PEKYPCUBHBIX U HEPEKYPCUBHBIX (GUiIbTpoB. [Ipsimas u KaHOHMYECKAs
(bOpMBI peau3arum.

* HMmnynbcHas xapakTepucTuka h(n) AUCKpeTHBIX cucTeM. [IucKpeTHast BpeMEHHAs CBEpTKa.
* IMudpossie punbtpbl BUX- 1 KUX-Tuna.

e MeToapl MaTEeMaTHYECKOIO OIIMCAHMS CHUTHAJIOB JUCKPCTHBIX CHCTCM Ha KOMIIJIEKCHOM
IIJIOCKOCTH. Z-npeo6pa30BaHHe, OCHOBHBIE CBOMCTBA.

» Ilepenmarounas ¢ynkmus muckperHor cuctembl. Csizp mexay H(z) u h(n). Kpurepuit
YCTOMYUBOCTH.

* YacToTHas XapaKTepHCTUKA JUCKPETHOHN cucTeMbl, cBsi3b Mexay H(z) m H(jw). AUX n ®UX
JUCKPETHBIX cucTeM. CBOMCTBO NEPUOAUUHOCTH.

*  BUX-puibtpsl 1-ro nopsiaka: OCHOBHbIE XapaKTEPUCTUKHU U cBoiicTBa (AUX, umnynbcHas U
MepEexX0/IHasl XapaKTEPUCTUKH).

*  BUX-punbTpsl 2-ro nopsika: OCHOBHbIE XapaKTEPUCTUKU U cBOMCTBa. (AUX, umMnysiabcHas U
MePEeX0/IHasl XapaKTEPUCTUKH).

*  KUX-punbtp 1-ro nopsiaka: OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA.
*  KUX-puibTp 2-ro nopsiika: OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA.

* Cunre3 KUX-¢punbtpoB MeTo1oM BecoBbIX (pyHKIM. Metonuka cuntesa KUX-punstpon
METO/I0M BECOBBIX (DYHKIIMH.

e Cunre3 HEPCKYPCUBHBIX (pI/IJ'IBTpOB METOJIOM YaCTOTHOM BBI60pKI/I

*  Meronb! i poBoit GUILTPAIUU KOHEUHBIX ITOCIE0BATEIbHOCTE Ha OCHOBE JIUCKPETHOTO
npeobpaszoBanus Oypne
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