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OneHouHble MaTepuaibl — 3TO COBOKYIHOCTb Y4eOHO-METOAMYECKUX MaTepHajoB
(KOHTPOJIBHBIX 3aJaHuM, onucaHuii (opM U MNpoUeAyp), NPeAHA3HAYEHHBIX I OLIEHKU
KayecTBa OCBOCHHUS OOYYAIONIUMHCS JAaHHOW JUCHUIUIMHBI KAk 4YacTH  OCHOBHOM
00pa3oBaTenbHON IPOrPaMMBI.

Ilenb — OLIEHUTh COOTBETCTBHE 3HAHWHW, YMEHMH U YPOBHSA NPUOOPETEHHBIX
KOMIIETEHIMH, 00yJaromuxcst 1easiM U TpeOOBaHUAM OCHOBHOHM 00pa3oBaTeIbHOM IPOrpaMMBl B
X0/JI€ MPOBEACHUSI TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTallUu.

OcHoBHas 3a1a4a — 00€CIeYNUTh OLEHKY YPOBHs c(hOPMUPOBAHHOCTH OOLIEKYIbTYPHBIX
1 Po(heCCHOHAIBHBIX KOMIIETEHINHA, MPHOOpETaeMbIX 00YJaIOIIMMCS B COOTBETCTBUU C ATHUMHU
TpeOOBaHUSMU.

Konrpons 3HaHuii mpoBoauTcss B (opMe TEKYIIEro KOHTPOJIE U IMPOMEXKYTOUHOM
aTTeCTalUH.

Texymuii KOHTPOJIb YCIEBAEMOCTM IIPOBOAMUTCA C LEJIbIO OIPENEICHUS CTEIEHU
YCBOEHHsSI y4eOHOIro MaTepuaia, CBOEBPEMEHHOI'O BBIABICHMS W YCTPAaHEHHs HEIOCTAaTKOB B
MOJITOTOBKE O0YYAIOIIUXCS M MPUHATHS HEOOXOIUMBIX MEp IO COBEPIICHCTBOBAHUIO METOIUKA
IpernoiaBaHus yueOHOH TUCHMIUIMHBI (MOJYJIsl), OpraHu3aluu paboThl 00y4aroIUXcs B XO/€
Y4eOHBIX 3aHATHI U OKa3aHUS UM MHIUBHYyaTbHON TIOMOIIH.

K KOoHTpoO:IIO TeKylIe ycreBaeMOCTH OTHOCSATCS IPOBEPKa 3HAHUI, YMEHUI U HaBBIKOB,
NpPUOOPETEHHBIX O0YYAIOMIMMHUCS Ha MPAKTHUYECKUX 3aHATUSAX U JabopaTopHbIX padotax. [Ipu
BBINOJIHEHUH JIAOOPATOPHBIX pabOT MPUMEHSAETCS CHCTeMa OLEHKH «3aUYTE€HO — HE 3auTEHO».
KomnyectBo mabopaTopHbIX padoT MO KaKAOMY MOJIYJIO OMpPEIENIEeHO y4eOHBIM Ipad)uKoM U
y4eOHBIM TUTAHOM.

Ha npakTtrueckux 3aHSITHUAX JIOMYCKAETCs MCIOIb30BAaHUE JTUOO CHUCTEMBI «3aUT€HO — HE
3aYTEHOY, JINOO PEUTHUHIOBOM CHCTEMBbI OLIEHKH, IIPU KOTOPOH, HanpuMep, IpaBUIbHO peIIeHHas
3ajauya OILICGHUBACTCS ONPEACICHHBIM KOJUYECTBOM OayutoB. IlpuM mMO3TamHOM BBINOJHEHUH
y4eOHOro miaaHa Oauibl CyMMHPYIOTCA. I10J0XKHUTEIbHBIM MTOTOM BBINOJIHEHUS HPOTrPAMMBI
SIBJIIETCS OTIPEIEIIEHHOE KOJIMYECTBO HAOPAHHBIX OaJlIOB.

ITpoMexKyTOUHBII KOHTPOJIb 110 JUCLUIUINHE OCYILECTBIISETCS TPOBEICHUEM 3aUeTa.

®dopma npoBeieHUs 3a4€Ta — YCTHBIN OTBET 110 TECTOBBIM OMIIeTaM, CpOpMYIUPOBAHHBIM
C YY4eTOM COjep)KaHusl y4eOHOM IUCIMIUIMHBL. B mpolecce MOArOTOBKM K YCTHOMY OTBETY
9K3aMEHYEMbIi MO>KET COCTaBUTh B NMUCHBMEHHOM BHJE€ IUIaH OTBETA, BKIIIOYAIOLIUN B cels
OIpeJiesIeHus], BBIBOJIbI (hOpMYJI, PUCYHKH M T.I. PerieHue 3ajaum Takke MpelOCTaBIsSIeTCsS B
MIMCbMEHHOM BHJIE.

HacnopT OLHCHOYHBIX MAaTECPHUAJIOB IO TUCHUIIJIUNHE

Ne KonTponupyemeie pa3aens Kon kouTpOommpyemoii Bun, meton, hbopma
/m (TeMbl) TUCITUTLIMHBI KOMTETSHIINH (WU e OLICHOYHOT'O
YacTH) MEPOTIPUSITHS
1 2 3 4

1 Beenenue B 1iudpoByto 06paboTKy
curHanoB. CUTHaIbI U UX

npeo6pa3oBaHus Npu EPPOBOI IK-3.2 sauet
00paboTke
2 MareMatnueckoe ONrcaHue u
XapaKTEPUCTHKH TUCKPETHBIX I1K-3.2 3a4eT
CHCTEM
3 XapaKkTepUCTUKU U CTPYKTYPbI
P p PYKTYP IK-3.2 3a4er

UGPOBBIX PUILTPOB




4 CunTe3 HuQpoBbIX GUIBTPOB MO
3aJaHHON YaCTOTHOMN I1K-3.2 3a4eT
XaPAKTEPUCTUKE

5
CuHTE3 HEpeKypCHBHBIX (DHIBTPOB
10 3aJJaHHON 4aCTOTHOU [IK-3.2 3a4er
XapaKTepPUCTUKE

IIkaja oneHUBaHUS KOMIIeTEeHIUi (Pe3yJbTATOB)

1) YpoBeHb yCBOCHHUSI MaTepHaa, MPeIyCMOTPEHHOTO MPOrPaMMOH.

2) YMeHue aHaIM3UPOBaTh MaTepuall, yCTaHABIMBATh IPUYMHHO-CIICICTBEHHBIC CBSI3H.

3) KauecTBO OTBETa Ha BOMPOCHI: MOJHOTA, APTyMEHTUPOBAHHOCTD, YOSIKICHHOCTD,
JIOTUYHOCTb.

4) ConeprxaTesbHasi CTOPOHA M Ka4eCTBO MaTePHAJIOB, IPUBEACHHBIX B OTYETaX
CTyZIEHTA 110 TaOOPaTOPHBIM paboTaM, MPAKTUIECKUM 3aHATHSM.

5) Ucnonb30BaHue JOMOIHUTEIBHOM JINTEPATYPBI IPH MOATOTOBKE OTBETOB.

YpoBeHb OCBOCHHSI CPOPMUPOBAHHOCTH 3HAHWM, YMEHHH W HABBIKOB IO JTUCITUILIAHE
OIICHUBAETCS B (POPME OIICHKU «3aYTCHOY» WIIH «HE 3aUTCHO.

OuneHka  «3a4YTEHO»  BBICTABISIETCA  CTYIEHTY, KOTOPBIM  IMPOYHO  YCBOWII
MPEAYCMOTPEHHBIM MPOTrpaMMHBIN MaTepual; MPaBUIbHO, apryMEHTUPOBAHO OTBETUJI HAa BCE
BOIIPOCHI, C TPUBEJICHUEM IMPUMEPOB; IMOKa3al TIyOOKHE CHCTEeMATH3WPOBAHHBIC 3HAHUS,
BJIAJICET MPUEMAaMU PACCYXKIACHUS U COMOCTABIISIET MaTepual M3 Pa3HbIX UCTOUYHHUKOB: TEOPHUIO
CBA3BIBACT C MPAKTUKOM, IPYTUMH TEMaMU JAaHHOTO Kypca, IPYrHX U3y4aeMbIX MPEIMETOB; 0e3
OIIMOOK BBITTOJTHHII TPAKTUYECKOE 3aJIaHUE.

O0s13aTeTbHBIM YCIIOBUEM BBICTABJICHHOM OILICHKH SIBIICTCS MIPABWIIbHAS PeUb B OBICTPOM
WA YMEPEHHOM TeMIIe. J[ONMOMHUTENBbHBIM YCIOBUEM IIOJYYEHHS! OLIEHKH «3aYTE€HO» MOTYT
CTaTh XOPOIIME YCIEXH TPH BHIOJHECHUH CAMOCTOSITEIIbHOW M KOHTPOJIBHOW paboThI,
CUCTeMaTH4ecKasi akTUBHas paboTa Ha CEMUHAPCKUX 3aHATHUSAX.

Ounenka «He 3a4YTeHO» BBICTABIAETCS CTYAEHTY, KOTOpbli He cnpaBwica ¢ 50%
BOIIPOCOB M 3aJIaHUi OuUJieTa, B OTBETAX HA JIPYTHUe€ BOMPOCHI JOMYCTHII CYIIECTBEHHBIEC OITHOKH.
He w™oxer oTBEeTUTH Ha JONOJHUTENIBHBIE BONPOCHL, MPEIJIOKEHHBIE IPENOAABATEIIEM.
[lesocTHOrO TpEACTAaBICHUS O B3aMMOCBA3AX, KOMIIOHEHTaX, 3Tamax pa3BUTHS KYJIbTYpbl Yy
cTyneHTa HeT. OLIEeHMBAeTCs KauecTBO YCTHOM M MHCbMEHHON pedM, KaKk M MpU BHICTaBICHUU
MOJ0KUTEIHHON OIICHKH.

TunoBble KOHTPOJIbHBbIE 32IaHUS WJIH HHbIE MATEPHUAJIBI
Bonpockl K IpoMe:KyTOYHOM aTTeCTAIMHU (324eTy)

1.  OOwias cTpykTypa cUCTeMbI HUPPOBOI 00paOOTKN CUTHAJIOB

2.  MaremaTiudeckre MOJICIIH TUCKPETHBIX CUTHAIIOB

3. CHexTp AMCKPETHOTO CUTHANA; CBA3b MEX/Y CHEKTPaMH JTUCKPETHOTO U aHAJIOTOBOTO
CUTHAJIOB

4.  Jluckpermzaisi aHAJOTOBBIX CHUTHAJIOB C (DMHUTHBIM CHEKTpoM. Teopema OTCYETOB.
XapaKkTepUCTUKU UI€ANBHOTO (PUIbTPA HUKHHUX YaCTOT.

5.  Jluckperuzanus aHAJIOTOBBIX CHUTHAJOB C HEOIPAHWYEHHBIM IO YaCTOTE CHEKTPOM.
SIBneHue MoAMEHbI YaCTOT IPU JUCKPETU3AINH
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6. KsanroBanue curHanos o ypoBH:o. lllymbl KBAaHTOBaHMsI

7.  HudpoBoe KoAUpOBaHHE CUTHATIOB

8.  MeToapl MaTeMaTHYECKOTO OMHMCAHUS JIMHEHHBIX JUCKPETHBIX CUCTEM BO BPEMEHHOMN
00J1aCTH, Pa3HOCTHBIE YpaBHEHHS. PeKypCHBHBIE U HEPEKYPCUBHBIC (DHIIBTPHI

9. HWmnynbcHas xapakrepuctuka h(n). JluckperHas BpemenHas cBeptka. Lludpossie
¢bunbTpel BUX- 1 KUX-Tuma.

10. CrpykTypHbBIE CXEMBI HEPEKYpPCUBHBIX M DPEKypCHBHBIX (uibTpoB. llpsimas wu
KaHOHHMYECKast (POPMBI peaTi3alHy.

11. Meroasl MaTEeMaTHYECKOTO OMHCAHHUS JAWCKPETHBIX CHTHAJIOB HAa KOMILUIEKCHOM
IJIOCKOCTH. Z-TipeoOpazoBaHue, OCHOBHBIC CBOMCTBA.

12.  Z- u ®ypbe-00pa3sl TECTOBBIX OCIEI0BATEIBHOCTEN TUCKPETHBIX CUCTEM.

13. Tlepemarounast (pyHKIUS M YaCTOTHAs XapaKTEPUCTUKA JUCKPETHOW cucTembl. CBs3b
mexay H(z) u h(n)

14. YacroTHas xapaKTepUCTHKA JUCKPETHOI cucTembl, cBs3b Mexay H(z) u H(jo). AUX u
@UX nuckperHbix cucteM. HopMupoBaHHas 10 4yacToTe YaCTOTHAs Xapakrepuctuka. CBOHCTBO
NEPUOAUYHOCTH.

15. TIlepemarounsie pynkuuu pekypcuBHbIX (BUX) dunbrpoB. Csa3p H(z) u cTpykrypHOit
CXEMOM PEeKypCUBHOTO (DUIBTpA.

16. Hynm wm momioca mepemarouHoit ¢yHkumu, Hymnb-momrocHas Qopma mnepenaToqHoit
(GyHKINN peKYpCUBHBIX (PUIIBTPOB.

17. Tlepemarounsie pynkun pekypcuBHbIX (BUX) punstpoB Kpurepwuii ycToitunBocTy.

18. YactorHble xapaktepucThku pekypcuBHbIX (BUX) ¢unsrpoB. Kaprtuna nynei wu
noarocoB L[D.

19. TIlapamnenbHas ¥ TmocleaoOBaTeNbHAs (KackagHas) GOpPMBbI peanu3alii PeKypPCUBHBIX
¢GuIBTPOB

20. BUX-punbtpel 1-ro mOpsAKa: OCHOBHBIE XapaKTePUCTUKH H cBoiictBa (AUX,
UMIYJIbCHAS ¥ TIEPEXO0HAS XapaKTEPUCTHKH).

21. BUX-punbTpel 2-TO TOpsAIKa: OCHOBHBIE XapaKTEPUCTHKH H CcBoicTBa. (AUX,
UMIYJIbCHASI M TIEPEXO/IHAST XapaKTEPUCTUKM). XapaKTePUCTHKH (HUIBTpa TIPU TEHCTBUTEIBHBIX
Y KOMITJIEKCHO-COMPSIKEHHBIX MOJI0CAX.

22. bukBagpaTHBIA QUIBTP BTOPOTO MOPS/IKA: OCHOBHBIE XapaKTEPUCTUKH M CBOMCTBA.

23. Hepexypcuabie (KIX-) GuibTpbl: OCHOBHBIC XapaKTEPUCTUKH U CBOWCTBA.

24. KUX-¢punbtp 1-ro mopsjaka: OCHOBHBIE XapaKTEPUCTUKU U CBOWCTBA.

25. KUX-¢punbtp 2-ro nopsjaka: OCHOBHBIE XapaKTEPUCTUKU U CBOWCTBA.

26. OO6mas MeToarKa cuHTe3a PO 1o aHaaoroBomMy mpoTOTHITY

27. Meroa ommHelHOTO TTpeoOpaszoBanus (IIpoctoe OunmHEHOE TPeodpa3oBaHMe)

28. Cunre3 KUX-dunpTpoB meromom BecoBbIX ¢yHKnmid. Meroamka cuaHTe3a KUX-
(GuUILTPOB METOAOM BeCOBBIX GyHKIMM. D-pakrop

29. Cunre3 KUX-¢punpTpoB MeTo10M BecoBIX PyHKIHMI. Dpdext ['nddca

30. Cunre3 KUX-dpunbtpoB MeTo10M BecoBBIX QyHKIHI. [IpsMoyronsHOE OKHO

31. Cunre3 KUX-(punbTpoB MeTo/10M BeCOBBIX (QyHKIHA. TpeyroipHoe OKHO

32. Cunre3 KUX-punbTpoB MeTo10M BeCOBBIX (yHKIHI. O000IIEHHOE KOCHHYCHOE OKHO.
CemeicTBO KOCHHYCHBIX OKOH.

33. Cunre3 KUX-dpunsTpoB MeToioM BecoBbixX (yHKIHA. BecoBrie pynkimn Kaiizepa.

34. CwuHTe3 HEpEeKypPCUBHBIX (PHIBTPOB METOIOM YaCTOTHOW BHIOOPKH
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35. Meron uudgpoBoii GpuIbTpaMK Ha OCHOBE AUCKPETHOTO MpeodpazoBanus Oypre

36. Anroput™M 1UGPOBONH (GHUIBTPAIMK KOHEYHBIX IOCIEOBATEILHOCTEH  HAa OCHOBE
TMCKPETHOTo npeodpazoBanust Oypbe

37. UwucneHHbIE METO/BI CHHTE3a HUPPOBBIX (PUIBTPOB

38. Cunres ontumanbHbIX KU X-puUabTpoB uncieHHBIM METOI0M, TOJIMHOMBI YeObiIeBa

Ili1an npakTUYecKuXx 3aHATHI
JIMCKpEeTHBIE CUTHAJIBI.
Huckpernoe npeodbpazoBanue Oypobe.
JIucKpeTHbIE CUCTEMBI.
XapaKTepUCTUKU U CTPYKTYPhI HUPPOBBIX (PUIBTPOB

el A

Tunosble 321241 VIS IPAKTHYECKUX 3aHATHI

Tema 1. «/IuckpeTHbIE CUTHATIBD).
1.1. 3anucare MaTeMaTHYECKOE BBIPAKEHUE TUCKPETHOI'O CUTHAJIA /7S 3a/laHHOI'O aHAJIOTOBOT'O
IIPOTOTHIIA KAK:
— (YHKIIUIO TUCKPETHOIO BPEMEHHU;
— (QyHKIIMIO HOMEpa BEIOOPKHU;
— (yHKIIMIO HEMTPEPBIBHOTO BPEMEHH.
1.2. . 3anucath MaTeMaTHYECKOE BHIPAKEHHE THITOBBIX TUCKPETHBIX CUTHAJIOB!
JUIsl 3aIaHHOTO aHAJIOTOBOT'O MIPOTOTHIIA KaK:
- €IUHUYHBII UMITYJIbC;
- €IUHUYHBII CKAYOK;
- IUCKPETHAsI SKCIIOHEHTA;
- IACKPETHBI TAPMOHUYECKUN CUTHAI;
- IUCKPETHBIN KOMIUIEKCHBIM FrapMOHUYECKHUM CUTHAIL.
1.3.3anmcatp MaTEMaTHYECKOE BBIPAXKECHHE 3aJaHHOIO NPSIMOYTOJIBHOTO  JTUCKPETHOIO
MMITyJIbCa Yepes:
- (pyHKUIMU €IMHUYHBIX UMITYJIbCOB;
- (DyHKIIMY €TMHUYHOTO CKayKa.
1.4.Haiitu Z-nipeoOpa3oBaHue JUCKPETHOM 3KCIOHEHTHI. [loka3aTh CBSA3b MEXAY MOJIIOCOM Zp
Ha Z-TJIOCKOCTH U TpapUKOM AUCKPETHOMN SKCITOHEHTHI.
1.5.Haiitu Z-npeoOpa3zoBaHue 3aTyxarolied AUCKpeTHON KocuHycounabl. [lokas3aTth cBA3b
MEXy TOJIOCAMHU Zp1,2 HAa Z-TUIOCKOCTH U Ipa)uKOM JTUCKPETHONW KOCHHYCOHIBI.
1.6. HaiiTu cieKTp TUTIOBBIX AUCKPETHBIX CHTHAJIOB:
- €IUHUYHBII UMITYJIbC;
- eIUHUYHBIN CKAYOK;
- IUCKPETHAsI OKCIIOHEHTA;
- IUCKPETHAsI KOMIUIEKCHAs YKCIIOHEHTa
- TACKPETHBI TAPMOHUYECKAN CUTHAI;
- TUCKPETHBIN KOMIUIEKCHBIN FrapMOHUYECKHUM CUTHAIL.
1.7.. HaiiTu ciexTp 3a1aHHOTO IPSMOYTOJIBHO JUCKPETHOTO UMITYJIbCa

Tema 2. «/[uckpeTHoe npeodpazoBanue Dypbey.

2.1. VuurpBasg yCIOBHE TEPUOJUIHOCTH JIUCKPETHOTO CHTHAJIA OIPEICIIUTh  YCIIOBHE
MEPUOIUYHOCTU TUCKPETHON CUHYCOUIBI.

2.2. VuuThBas yCIOBHE TEPUOJAWIHOCTH JIUCKPETHOTO CHUTHAJIA OIPEICIUTh  YCIOBHE
MEPUOJNYHOCTU JUCKPETHON KOMIUIEKCHOW dKCIIOHECHIIMAIBHOM MTOCIEA0BATEIBHOCTH.
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2.3. Ilyctp x(n) — N-TOoueUHas BEmIECTBEHHAs MOCIEAOBATEIHHOCTh. JlOKa3aTh, UTO MOIYJb €€
JII® oynet yernoit pynkiwmeit nepemennoit k: IX(K)I=IX(-K)I; IX(K)I=IX(N-Kk)I, a aprymeHT —
HeveTHbIN: arg{X(k)} = - arg{X(-k)}; arg{X(k)} = - arg{X(N-k)}.
2.4. MNyctb X(N) — N-To4yeuyHas BEIIECTBEHHAs MOCIICI0BATEIBHOCTD, /I KOTOPOM BBITOJHICTCS
ycnoBue cummerpuu X(n)=x(N-n). Jlokazats, uto AI1D Takke OyAeT BemECTBEHHBIM.
2.5. Haiitu JIII® N-toueunoii mocinenoBareabHOCTH (N- ueTHO): * (n) = &(n),
2.6. Haiitu JIIT® N-toueunoii mocnempoBaTeabHOCTH (N- 4eTHO):

x(n)=8n—ny) 0 =ny, =N -1

P 1,mn — 4eTHO,

2.7. Haiitu JII[1® N-toueunoi nmocnemaoBateabHOCTH (N-4eTHO): x(n) = {‘l N — He4YeTHO,

x(n) = {a", 0=n=N-—-1,

2.8.. Haiitu JII1® N-roueunoit nocienoarenbroctu (N-4eTHO): 0, HHad4e.
2.9. .. Haiitu JII1® N-toueunoii mocnemoBareapHocT (N-4eTHO):

1.0=n<N/2—-1,

x(n) = N
(n) 0,-=n=N-1

2/10/ .. Haiitu JIT1® KOMIUIEKCHOM MOCIIEI0BATEIIEHOCTH:

Q, HHade
Haiitn K03 pHIneHTHI AP 3TOMN [10CIE€A0BATEIBHOCTH JU1s ciyvas

.o Imkg
Wy —

.Tae k, — Lenoe H1cIo

b

2.11. Haiitu [ITI® nuckperHoii mociemoarensuoctu X(N)=[1, 2, 2, 1].

2.12. Haiitu JUCKPETHYIO MTOCJIEI0BATEIbHOCTD, JII® kotopoii X(k)=(42e +,1,2e4)

Tema 3. «/IucKpeTHBIE CHCTEMBD.

3.1. Ucnonp3yss JIBC BBIYMCINTH pEaKIUI0 HEPEKYPCUBHOW JMHEHHON MMCKPETHOH CHCTEMBI
(Ipy HyNEBBIX HAaYaJbHBIX YCJIOBUSX) MO 3a/JlaHHBIM UMITYJIBCHOW XapaKTEPUCTHUKE U BXOIHOM
BO3JICHCTBUH.

3.2. Ilo 3a7aHHOMY pa3HOCTHOMY YPAaBHEHHUIO BBIYHCIUTH HUMITYJIbCHYIO XapaKTEPUCTHUKY
HEPEKYPCUBHOW JJUHEWMHOUN TUCKPETHOW CHCTEMBI.

3.3. Ilo 3agaHHOMY pa3HOCTHOMY YPaBHEHHIO BBIYMCIUTH IEPEXOAHYIO XaAPaKTEPUCTHKY
HEPEKYPCUBHOW JJUHEWUHOW THUCKPETHOW CHUCTEMBI.

3.4. Ilo 3aaHHOMY pPa3HOCTHOMY YPAaBHEHUIO BBIYMCIIUTD PEAKIINIO HEPEKYPCUBHON JTMHEHHON
JVCKPETHOM CUCTEMBI Ha 3a/IaHHOE BXOJHOE BO3JICHCTBHE.

3.5. BBIUMCINTE UMITYJIBCHYIO XapaKTEPUCTUKY PEKYPCUBHON JIMHEHHON TUCKPETHON CHCTEMBI
IIEPBOTO MOPsI/IKA.

3.6. Ilo 3agaHHOMY pa3HOCTHOMY YPaBHEHHIO BBIYMCIUTH IEPEXOAHYIO XaAPaKTEPUCTHKY
PEKYPCUBHOM JTUHEWHOW TUCKPETHOW CUCTEMBI.

3.7. Tlo 3ajaHHOMY Pa3HOCTHOMY YPaBHCHHIO BBIYUCIIATH PEAKIHMIO0 PEKYPCHBHOW JIMHEHHOM
JUCKPETHON CUCTEMBI HA 3aJaHHOE BXOJHOE BO3/ICHCTBHE.

3.8. OnpenenuTh yCTOWYMBOCTh PEKYPCHUBHON JIMHEWHOW IHCKPETHOH CHCTEMBI, UMITYIIbCHAS
a®n = 0;

0, n=20.

3.9. o 3amaHHBIM TepenaToYHbIM QYHKIUAM 1-TO (2-TO) MOpsIKa ONPENEIUTh YCTOMIUBOCTh
PEKYPCUBHBIX JIMHEWHBIX TUCKPETHBIX CUCTEM.

3.10. TIlo 3amanHBIM mepenaToyHbiM  GyHKIUSM 1-ro  (2-T0) Tmopsaka 3ammcarh
COOTBETCTBYIOIIME DPA3HOCTHBIE YpPAaBHEHUS, ONPENEIUTh HMIYJIbCHBIE XapaKTEPUCTUKH U
COCTaBUTb CTPYKTYpHBIE CXE€MBl COOTBETCTBYIOIIMX JIMHEHHBIX JHUCKPETHBIX CHUCTEM.

XapaKTEePUCTHKA KOTOPOH MMeeT BUI:i{n) = {
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3.11. Tlo 3amaHHON CTPYKTYypHOW CXEME COCTaBUTh PAa3HOCTHOE YypaBHEHHE U 3amucaTh
nepeaaTouHyo ¢ yHKIIHIO.

3.12. Tlo 3amanHoii mMIynbcHON xapaktepuctuke (a) -  h(n) = (1, -1); 6) — h(n) = 0,2")
COCTaBUTh CTPYKTYPHYIO CXEMY M HalTH NEepeJaTOYHYI0 (PYHKIIUIO.

Tema 4. «XapakTepuCTHKHU U CTPYKTYPHI MU PPOBBIX GUILTPOBY

4.1.

4.2.

4.3.

[Ipu 3amanHbBIX MapaMeTpoB (a u b) mepenaTouHoi GyHKIMH peKypcUBHOTO (huiibTpa 1-ro
opsiiKa

H(z) =

[
1—bz~1 BBIIOJHUTSH:

- COCTaBUTH CTPYKTYpHYIO cxemy LD (mpsimasi u kaHOHUYecKasi PopMBI);

- 3aIIMCaTh PA3HOCTHOE YPAaBHEHUE;

- ONpeAeIUTh MOJOXKEHHE TIONI0COB Ha Z-TJIOCKOCTH W CJHeNaTh 3aKiIioueHue 00
YCTOWYUBOCTU (QUIBTPA;

- 3aMKcaTh BhIpaXKEHUE JIJIsl KOMIUIEKCHON YaCTOTHOM XapaKTEePUCTUKU PUIIBTPA;

- TOJYYUTh BBIPAKEHHE W TMOCTPOUTh  AMIUIUTYAHO-YACTOTHYI0O U (PaxouyacTOTHYIO
xapakrepuctuku L{D;

- IOJIyYUTh BBIPAKEHUE U IOCTPOUTHh UMITYJICHYIO XapakTepuctuky LId;

- MIOJTYYUTh BBIPAKEHUE U MIOCTPOUTD MEPEXOIHYIO XapakTepucTuky LdD;

- WCmoJb3ys pasHoctHoe ypaBHeHue L@ wmm JIBC BbuucauTh 3HauYeHHs oTcyeToB Y(N)
npu nojiaye Ha BxoJ1 L{® 3amaHnHON JUCKPETHOM MOCIEA0BATEILHOCTH X(1).

ITpu 3anannbix napametpos (@, b1 u b2) nepenaTounoi GyHKIIMU PEKYPCHBHOTO GUIIBTpa 2-
ro nopsjaKa

H(z) =

a

1-byz7t—by 272 BRLITOIIHUTS:

- COCTaBUTh CTPYKTYpHYI0 cxemy LI (mpsimast u kaHoHMuecKas (popmbl);

- 3aMKCcaTh Pa3HOCTHOE YPAaBHEHHUE;

- ONpeAeiuTh MOJOXEHHE TIONI0COB Ha Z-MJIOCKOCTH W ClieNlaTh 3akKjiioueHue 00
YCTOMYUBOCTU QUIBTPA;

- 110 MOJIOKEHUIO TOJTIOCOB Ha Z-TIJIOCKOCTH onpenenuts Tun ¢punbtpa (PHY, ©BY, [10
ui PO);

- 3aMucaTh BhIpaKEHHE JUIsl KOMITJIEKCHON YaCTOTHOW XapaKTepUCTUKH (DUIIBTPA;

- TOJYYWUTh BBIPAXKEHHE U TOCTPOUTh  AMIUIUTYAHO-YAaCTOTHYI0 U (PaxodacTOTHYIO
xapakrepuctuku L{D;

- mpeobOpazoBaTh nepenarounyro Qysnkiuoo D B mapamiensuyto hopmy. CocTaBUTh
CTPYKTYpHYIO cxemy pekypcuBHoro L1® 2-ro nopsiaka B napasmienbHoi popme;

- peoOpa3oBath nepegatounyio ¢pyukmnuio [{® B mocnenosarensuyto hopmy. CocTaBUTh
CTPYKTYpHYIO cxemy pekypcuBHoro LId 2-ro nopsiika B kackagHol Gpopme;

- MIOJIYYUThb BBIPAXKEHHUE U TOCTPOUTH UMITYJIBCHYIO XapakTepuctuky Ld;

- IOJIyYUTb BBIPAXKEHHUE U TOCTPOUTH NIEPEXOJHYIO XapakTepucTuKy Ld;

- ucnoib3ys pasHoctHoe ypaBHeHue L@ wmm [IBC BeramcnuTh 3HaueHus orcueToB Y(N)
pu nopaue Ha Bxoxa L{® 3agaHHON AMCKPETHOM MOCIIEN0BATENBHOCTH X(1).

[Tpu 3a7aHHBIX 3HAYECHHUSX TOJTFOCOB (Zp1 ¥ Zp2) ¥ KOAGGUIMEHTa A TEPEAATOTHON PYHKIHH
PEKYPCUBHOTO (pUIIBTpa 2-TO MOpsAIKA

H(z) = :

1-byz7*=b327% ompenenurth KO3PQUIMEHTHI MEPEIATOYHOM QyHKIMHU b1 1 by 1
BBIIOJIHUTE 3aAaHus 110 11. 4.2.

4.4. Tlpu 3amanHbIX mapameTpoB (a1, a2 ,b1 u b2) mepematounoit GyHKIMH OHKBaIPATHOTO

¢bubTpa

H(Z) . 1+a,2 t+amz °
1—byz7t—b;272 BRLIMOMTHUTH:

- COCTaBUTbH CTPYKTYpHYIO cxeMy L@ (mpsimasi u kaHoHUYecKasi popMbl);



- 3anucaTh pa3HOCTHOE YpaBHEHHUE;
- ONpENeNUTH MOJ0KEHNE HYJIEH U TIOTIOCOB Ha Z-TIFIOCKOCTH U CIeNaTh 3aKII0UeHHE 00
YCTOMYUBOCTH (PHUIIBTPA;

- 3aMucaTh BBIPAKEHHE ISl KOMITJICKCHON YaCTOTHOW XapaKTePUCTUKHU (DUIIBTPa;

- IIOJYYUTHb BBIPAXXCHUC U IMOCTPOUTH

xapaktepuctuku 1{D;
- IIOJIy4UTh BBIPAKEHUE JJI1 UMITYJIbCHOU XapakTepucTuku LD;

Ilepeyenns 1a00paTOPHBIX PA0OT M BOIIPOCOB J1JIsl KOHTPOJIS

aMIUTMTYJHO-YaCTOTHYI0O M ()aXx04acTOTHYIO

Ne
paboThI

Hazpanue nabopatopHoil paboThl U BOIIPOCHI 7151 KOHTPOJIS

[udp

1

JIMCKpETHBIE CUTHAJIBI

1. Kakue npeoOpa3oBaHusi UMEIOT MECTO Mpu u(poBoii 0OpaboTke
CUTHAJIOB?

2. Yro TaKkoe JUCKPETHBIN CUTHAII u JIUCKpETHas
HOCJIEA0BATENbHOCTh?

3. KakoBa mpupona pa3MHOXKEHHS CHEKTPOB IMPH JUCKPETU3ALUU
CUTHAJIOB 110 BpeMeHH?

4., B uyeMm 3aKiIOYalOTCS B3aMMOCBSI3b U OTJIMYUE CIIEKTPOB
JUCKPETHOI'O ¥ aHAJIOTOBOI'O CUTHAJIOB?

5. Kak mo u3BecTHOMY CHEKTPY aHAJIOrOBOI'O CHTHAJIa ONPEIEITUThH
CIEKTP COOTBETCTBYIOLIETO EMY AUCKPETHOTO CUrHana?

6. B uyem 3akioyaercs SBIICHME HAJIOXKEHUS CIIEKTPOB IIpH
JMCKPETU3AI[UU CUTHAJIOB?

7. MO>XHO JI1 TI0 U3BECTHOMY CIIEKTPY TUCKPETHOT'O CUTHAJIa HAUTH
CIEKTP COOTBETCTBYIOIIETO EMY aHAJIOOBOr0 CUrHana?

8. M3 kakux ycioBUM BbIOMpaeTcss 4YacToTa JAUCKPETH3aLuu
AQHAJIOTOBBIX CUTHAJIOB?

9. KakoBa Maremaruyeckass MOJ€Jb KBaHTOBAaHHMsS CHUTHala IO
YPOBHIO?

10. Kak ompenensiercss MOTrpelIHOCTh KBAHTOBAHUS JUCKPETHOTO
KBaHTOBAaHHOT'O cUrHaJa?

11. Kak ocymectBisiercst uppoBoe KOAUPOBaHUE CUTHAIIA?

12. Kak ompeznemnsieTcsi TOTPENIHOCTh KBAaHTOBAHUS — ITU(PPOBOTO
curHana?

13. 13 kakux ycioBuii BEIOMpaeTcst Heooxoaumasi paspsaaHocts ALITT?

14, Kak onpenensitoTcst — aBTOKOppENSALMOHHAs — (QyHKIMA U
CIIeKTpasbHas IJIOTHOCTh ITymMa kBaHToBaHust ALIT?

15. Ilpu kakoM ycinoBuu IM(POBOH U JUCKPETHBIH CHUTHAJIBI
MaTeMaTU4YeCKU aJeKBaTHBI?

5417

PexypcuBHbBIE PUIBTPBI

1. 3anummure pazHocTHOe ypaBHeHue g BUX-punsTpos.

2. zobpasuTe cTpykrypHyo cxemy BUX-dunbTpa.

3. Kak naxonutcs nepenarounast ¢pynkuus PD mo ero pazHocTHOMY
YPaBHEHHIO?

4.Yro Takoe HYJIM U TMOJIOca MeperaToyHol GpyHKuuu? YciaoBus
ycToiunBoCcTH (prsibTpa’?

5. Kakoii Bui umeer HOJb-1I0IOCHAs (popMa nepeaTouHoN PyHKIIUU
P® 1 xakoBO ee mpakTHUECKOe 3HaUeHHe?

5417




6. Kak nmomyunts yacToTHyI0 Xapaktepuctuky bUX-¢unptpa mo ero
nepeaaToyHon GyHKIunu?

7. ®opwmsbl peanusanuu PO (npsmas 1 KaHOHUYECKas ).

8. Ananu3 yacToTHBIX XapakrepucTuk bBUX-punasTpa 1-ro mopska.

9. [lomyunTh BBIpa)XKEHUE IS UMITYJIbCHOW XapakTepuctuku bBUX-
¢wibTpa 1-ro nopsaka.

10. [TomyunTh BbIpaXeHUE A NMEPEeXOAHON Xapaktepuctukun BUX-
¢wibTpa 1-ro nopsuaka.

11. Ananu3 4acToTHBIX Xapakrepuctuk BUX-¢punbrpa 2-ro mopsaka
IIPY BEIECTBEHHBIX MOIIOCAX MepelaTOYHON (PYHKIUH.

12. Ananu3 4acToTHBIX Xapakrepuctuk BUX-¢punbrpa 2-ro mopsaka
IPU KOMILJIEKCHO-CONPSKEHHBIX MOJII0CAX MePeIaTOYHON (PYHKIUH.

13. Kak ompenensiercss TpeyroipHUK ycrtoiunBoctu BUX-¢punbrpa
2-ro nopsiaka’?

14. CpoiictBa UMIyIbCHOM XapakTepucTuku BUX-punbrpa 2-T0
HOpsi/IKa [PU BEIIECTBEHHBIX U KOMITJIEKCHO-CONPSYKEHHBIX MOJIIOCAX.

15. Yro nokaspiBaeT auarpamma xapakrepuctuk bUX-dunsrpa 2-ro
nopsiika?

HepekypcuBHbie pUiabTpbI

1. KakoBa cTpyKTypa HepeKypcuBHOro ¢puibTpa Ha ocHoBe /IBC?

2. KakoBo ycioBue TUHEHHOCTH (ha304aCTOTHON XapaKTEPUCTHKH
HEepeKypCcUBHOro GpuiibTpa?

3. Kak aHamuTH4eckw HaWTH OTKIMK HEPEKYPCHBHOTO (DHUIBTpa Ha
3aJJaHHOE BXOJHOE BOo3/eicTBHE?

4, Kak  aHaIMUTUYECKH  HAWNTH  HUMIYJIbCHYIO  (IIEPEXOIHYIO)
XapaKTEePUCTUKY HEPEKYPCUBHOIO (ubTpa’?

5. Kak HaiiTi nepeaTouHyro GyHKIUIO HEPEKYPCUBHOTO GiIbTpa?

6. Kakx HallTu 4YaCTOTHyIO  XapakTEpUCTHKY  HEPEKypCHBHOIO
¢unbTpa?

7. Ilpu xakux YCIOBHUSX HEpEKypCHBHas L€Nb MEPBOT0 MOpsIKa
ABJIAETCS GUIBTPOM HUKHUX YacTOT?

8. Ilpu kakux YCJIOBUSAX HEPEKYypCHUBHAas LIEMb MEPBOrO MOpPsIKaA
ABIIsgeTCs GUIBTPOM BEPXHHUX 4acTOT?

9. Ilpu KakuX YCIOBHMSIX HEPEKYpPCHBHAs LI€NIb BTOPOTO MOpsAKa
ABJIAETCS GUIBTPOM HUKHUX YacTOT?

10.IIpm KakuX YCIOBMSX HEPEKYpPCHBHAs Liellb BTOPOrO MOpsAKa
ABIIeTCS QUIBTPOM BEPXHHUX 4acTOT?

11.TIpm KakMX YCIOBHSX HEPEKYPCHBHAs ILIEMb BTOPOTO MOPSAKA
SIBJISIETCS TIOJIOCOBBIM (PHITBTPOM?

12.1lpn KakuX YCIOBMSX HEPEKYpPCHBHAs Li€lb BTOPOrO MOpsAKa
SIBIISIETCS PEKEKTOPHBIM (PHIBTPOM?

13.Yro mnoxkas3biBaeT auarpamma xapaktepuctuk KUX-pumbrpa
BTOPOTO nopsiaka?

14.1Ipu KakuX 3HAYEHUSIX BECOBBIX KO()(HUIMEHTOB HEPEKYpPCUBHAs
IIETTh BTOPOTO MOPSIIKA UMEET JTHHEHHYIO (ha30BYIO XapaKTEPUCTHKY?

9417

bukBanpat HOe 3B€HO

1. 3anumure pa3HOCTHOE ypaBHEHHE I OMKBAAPATHOTO 3BEHA.
2. M3oOpasure CTPYKTYypHYIO CXeMy OMKBaIpaTHOTO (WIBTpa IS
npsAMOi (KaHOHNYECKOI) (hOPMBI €ro peanu3ari.

9417
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3. 3anummmre nepenaTouHyro QyHKIMIO OUKBAAPAaTHOTO 3BEHA.
4. 3anumute BeipakeHus 11t AUX nu ®UX 6GukBaapaTHOTO 3BEHA.

5. Kakue 3HaueHus MOryT TPUHUMATh HYIHM U  IOJIOCA
oukBaapatHoro ¢unbTpa npu peanusanuu PHY (OBY, 1D, PD)?

6. MoskHo /M PEaTH30BaTh MOJIOCOBOM QWIBTp NpH &z = by = 07

7. 3anumuTe mNepelaTouyHyr (QYHKIHIO OMKBAaIpaTHOrO 3BEHA B
HYJIb-TIOJIOCHOM (popme.

8. 3anumuTe YaCTOTHYIO XapaKTEPUCTHKY OMKBaIpaTHOTO 3BEHA MPH
KOMIIJIEKCHO-COIPSKEHHBIX HYJISIX U IOJI0CaX B HYJIb-TIOIIOCHOM (hopme.

9. Kak HaxoauTcs BbIpaKE€HHUE Ui MUMITYJIbCHOW XapaKTePHUCTUKU
OMKBaZpaTHOro 3BeHA?

10. Kak maxomurcs nepeaarounast pynxmus L{® nmpu kackamHon (vmu
napaujelibHoi) popme ero peanuzanuu?

11. Kak HaxoAuTcs aHAJIWTUYECKOE BBIPAKECHHE I HMITYIbCHON
xapakrepuctuku L npu nmapannensHol Gpopme ero peanuszanuu?

12. B gem cyTh rpadoaHaIMTHYECKOrO crioco0a aHalM3a YacTOTHBIX
xXapakTepucTtuk [[D?

13. KakoBbI ycioBus peayinzanuu (a30BOTO 3B€HA ITEPBOTo Topsiaka?

14. KakoBbl ycnoBus peanu3anuu $pa3oBOro 3BeHa BTOpOro nopsijaxa?

Ok wdE

®

10.

11.

12.

13.

KoHTpoJibHbIe BONPOCHI /1715l OLEHKH ¢()OPMUPOBAHHOCTH KOMIIEHTKIN A

O61mas cTpykTypa cucteMsl HU(POBO 0OpaOOTKH CUTHAIOB

Jluckperusaliysi aHaJIOrOBbIX CUTHAJIOB ¢ QUHUTHBIM cIEKTpoM. Teopema 0TCUETOB.

CrnieKTp IUCKpeTHBIX cUrHayIoB. CBOMCTBO EPUOIUUHOCTH.

KBanTOBaHue curHaos 1o ypoBHO. [1ymbl kBaHTOBaHMS

MeToapl MaTeMaTHYECKOTO ONUCAHUS JUHEMHBIX JUCKPETHBIX CHUCTEM BO BpPEMEHHOMU
00JacTu, pa3HOCTHbIE YPaBHEHHUS.

CTpyKTypHBIE CXEMbI PEKYPCHUBHBIX U HEPEKYPCUBHBIX (GUIbTpoB. [Ipsimas n kaHOHHYECKas
(dbopMBI peasn3aiuu.

NmnynbcHas xapakrepuctuka h(n) auckperHpix cucteM. JucKkpeTHas BpeMEeHHasl CBEpTKa.
[Mudpossie punbtpsl BUX- u KU X-tumna.

MeTobl MaTEMaTHYECKOIO OIMCAHUS CUTHAJIOB JIUCKPETHBIX CHUCTEM Ha KOMIUIEKCHOMN
MJIOCKOCTH. Z-Tipeo0pa3oBaHNne, OCHOBHBIE CBOMCTRA.

[Mepenarounas ¢yHkiwms auckpeTHoit cucrembl. Cesazp mexay H(z) u h(n). Kpurepuii
YCTOMYHUBOCTH.

YacToTHas XapaKTepUCTHKA TUCKPETHON cucTeMbl, cBsi3b Mexay H(z) n Hjw). AUX n ®UX
JUCKPETHBIX cucTeM. CBOMCTBO NEPUOANYHOCTH.

BUX-¢punbTpel 1-TO nopsaka: OCHOBHBIE XapaKTEPUCTHKH U cBoicTBa (AUX, nMmynbcHas U
Nepexo/iHasi XapaKTEPUCTUKH).

BUX-punpTphl 2-T0 MOpPsIIKa: OCHOBHBIE XapaKTEPUCTHKH U CBOMCTBA. (AUX, UMITyTbCHAS U
Nepexo/iHask XapaKTEPUCTUKH).
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14. KUX-dubtp 1-ro mopsiika: OCHOBHBIE XapaKTEPUCTHUKU U CBOMCTBA.

15. KUX-unpTp 2-r0 MopsiaKa: OCHOBHBIEC XapaKTEPUCTHUKHU U CBOICTBA.

16. Cunte3 KUX-puibTpoB MeTogoM BecoBbIX (GyHKuui. Meromuka cunre3a KUX-¢punbsrpos
METOJIOM BECOBBIX (DYHKIIUH.

17. CunTes HepeKypCUBHBIX (PMIIBTPOB METOJOM YaCTOTHOM BEIOOPKH

18. Meronbl ¢ poBoil GpuiIbTpaluu KOHEYHBIX OCIEI0BATEIBHOCTEH HAa OCHOBE JUCKPETHOIO
npeoOpa3oBanus Oypre

CocraBui
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