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Pabora cTyaeHTa HA JEeKIINH

B nponecce 1€KIMOHHOTO 3aHATUS CTYACHT JAOJDKEH BECTH KOHCIIEKT U OTPAKaTh B HEM
NPUHIUIHAIBHO BaXKHBIE ONpeNeeHus, pOpPMYIIbl, CTPYKTYPHBIE CXEMBbI, BBIBOJIbI, PE3yJIbTaThI

aHaJIN3a OCHOBHBIX ITOJIOKEHUIA.

[Ipn BeneHUM KOHCIIEKTa PEKOMEHIYETCS HCIOJIb30BaTh HyMeEpaldio pas3zelioB, IJIaB,
dbopmyn. PexkomeHayeTcs KaxAblii pas3en 3aBepiiaTh H3JI0KEHHEM CBOETO TOHHWMAaHUS,
KOMMeHTapueM. HenoHsiTHbIe MecTa MOKHO COINPOBOXK/JIaTh BOIPOCAMH, C KOTOPBIMH CIEAYET

O6paTI/ITBC${ K IpenoaaBaTeIro MmocCjIC JICKIUN.

IToaroToBKa K NIPAKTHYECKHM 3aHATHIM

[IpakTuueckre 3aHsATHS CBA3aHBl C pEIIGHHEM 3aJad U 3aKPEIUIIIOT OCBOCHHE
JIEKLMOHHOI0 MaTepuana. B mpouecce pemieHust 3ajad CTYJEHTbl PAaCUIMPSAIOT U YIIyOJsitoT
3HAHUS, TIOJYYCHHBIE W3 JIEKIMOHHOTO Kypca W YYeOHUKOB, ydarcs TIIy0Ke IOHUMATh
(u3nuecKkre 3aKOHBI, JIeXkKAallllie B OCHOBE PAJAMOTEXHUYECKUX CUCTEM U OCHOBHBIE (hopmyInbl. B
MpoLIecCe pPelIeHUs] 3a/lad BbIpa0aThIBAlOTCS HABBIKM BBIUYMCICHUN, pabOThl CO CIpPaBOYHOMN

JIMTEpaTypoil.

B uyacel camocrosTenbHONM pabOTHl CTYAEHTHl pEUIalOT 3a7add, KOTOPBIMU UM

MPEAJIOKECHBI IT0 OCHOBHBIM TCMaM JUCIHUIIIINHBI.

1) BHUMATEIBHO MPOYUTATH YCIOBHE 33/1a4H;

2) TMOCMOTpPETh, BCE JM TEPMUHBI B YCIIOBHSAX 33Ja4ll M3BECTHBI U MOHSATHBI (€CJIU YTO-TO
HESICHO, CJIelyeT OOpaTUThcsa K y4eOHHKY, MPOCMOTPETh PEIICHUs MpeAbIAyIINX 3a/1ad,
MIOCOBETOBATHCS C MPETOAABATEIIEM);

3) 3amucath B COKpAallleHHOM BHJE YCJIOBHE 3agaud W (OPMYIIbI, CBSI3BIBAIOIIUC
COOTBETCTBYIOIIINE BEJTMYHHBI;

4) cnenarb 4epTEX, €CIIU 3TO HEOOXOMMO;

5) mpoBecTH HEOOXOAMMBIC PACUETHI,

6) mpoaHanM3UpOBaTh MOJYYEHHBIH OTBET, BBIICHUTH COOTBETCTBUE Pa3MEPHOCTU
MOJTy4YEHHBIX (PU3UYECKUX BEITUYHH;

7) KOHTpOJIbHBIE PabOTHI C PEIIEHUE 3a/1a4 CAAOTCS M0 rpaduKy Ha MPOBEPKY, MPU YCIOBUU
BBITIOJTHEHHS] KOHTPOJIBHBIX PaOOT CTYJIEHT JOMYCKAeTCs K CJaue dK3aMeHa.

IHoaroroBka K J1a00pPATOPHLIM PadoTAM

I'naBHBIC 3agaun J1a6opaTopH0r O IIpaKTUKyMa CJICAYIOIIHEC:
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1) skcmepuMeHTaIbHAas MPOBEPKa GU3NIECKUX 3aKOHOB,;
2) OCBOCHHE METOJIUKHU U3MEPEHHI U MPHOOPETCHNE HAaBBIKOB IKCIICPHMEHTA,
3) OCBOCHHE HABBIKOB Pa0OTHI C PAIMOTEXHUUECKIMH ITPUOOpaMHU;
4) nupuobpereHust yMECHHS 00paOOTKH PE3yIbTATOB SKCIIEPHMEHTA.
[Ipexne dYeM MNPUCTYNHTh K BBIIOJHEHUIO J1a0OPATOpHOM pPabOTHI HEOOXOIUMO
BHUMATEJIbHO O3HAKOMHTCS C METOJAMYCCKHMMH YKAa3aHUSMHU K BBITIOJIHEHUIO JIA0OpaTOPHOM

paboThLI.

OcHOBHasi 4acTb BpPEMEHH, BbIJCICHHAs Ha BBINOJIHEHHE Ja0OpaTOpHOU paboThI,
3aTpayMBaETCs HA CAMOCTOSITENIbHYIO IOAINOTOBKY. DTaly BBINOJIHEHUS pPaOOThl MPELIECTBYET
«gomyck K pabore». Jlomyckasck K J1abopaTopHoil paboTe, KaKIblili CTYIEHT JOJKEH
MPEJCTaBUTh MPENOJABATEII0 «3arOTOBKY» OTYETa, COAEPKAIIyio: O()OPMIICHHBIH THUTYIbHBIH
mucT (1o o0pasily, UMEIIEMYCsl B JIA0OPATOPHUH ), TIe)Ib paOOThI, TPUOOPHI U MPUHAIIC)KHOCTH,
ICKU3 HKCIEPUMEHTAIbHOIO MaKeTa, OCHOBHBIE 3aKOHOMEPHOCTH H3y4aeMOro SsBIEHHS H
pacueTHble (GopMysibl. UTOOBI COIKOHOMUTH BpeMsl IPU BBINOJIHEHUH pPabOThI, PEKOMEHIYeTCs
3apaHee MOJArOTOBUTHh M TaOIMIly AJIS 3alMCHU PE3yJIbTaTOB M3MEpeHHM. Jljis 3TOro CTyAeHTy
HEOOXO0AMMO pa3o0paTbCcs B YCTPOMCTBE YCTAHOBKM WJIM MaKeTa, MOPSAKE IPOBEICHHS
HKCHEPUMEHTOB, a TaKXXe MMETh IpeJCTaBlIEHHE O TOM, KaKue pacueTbl HeoOXOoAuMO Oyzaer

IIPOBCCTH.

BeinonHenne kaxJoW W3 3alUIaHUPOBAHHBIX PAa0OT 3aKaHUYMBAETCS IPEIOCTABICHUEM
oryera. [locie BbIMosHEHUs J1abOpaTOpHONH pPabOThl HEOOXOAMMO COTJacoBaTh IOJyYEHHbBIE
pe3yabTaThl ¢ MpenojaBareieM. 3aKIOUYUTENIbHBIM 3TAaloM SBISETCS 3alluTa J1abopaTopHOM
paboTel. B mponecce 3amuThl CTyJE€HT OTBEYAeT Ha BOINPOCHI MPENoJiaBareisi, Kacaroliuecs
TEOpUH M3Y4YaeMOIo SIBJICHHS, KOMMEHTHUPYET MOJy4yeHHbIE B X0j€ paboThl pe3ynbTaThl. [lpn
MOJITOTOBKE K 3alUTe JabOpaTOPHOH paboThl peKOMEHIYeTCsl MOJIb30BaThCsl JOMOIHUTEIHLHON
JUTEPATypOM, CIIMCOK KOTOPOM IMPHUBENEH B METOJUYECKOM OIMCAHMM, a TAK)KE KOHCIIEKTOM

JIEKIIUH.

IMoaroroBka K cj1aue 3a4era

3auer — ¢opma NPOMEXKYTOUHOH NPOBEPKU 3HAHHMM, yMEHHUIl, HaBBIKOB, CTEIEHU

OCBOCHUA NUCHUITJINHBI.

I'maBHas 3a7ava 3adera COCTOMT B TOM, YTOOBI y CTY/IEHTa W3 OTHAEIBHBIX CBEJICHUU U
JIeTaJIe COCTAaBUIIOCH TIPEICTABICHHE 00 00IeM U KOHKPETHOM COJIEP>KaHUH COOTBETCTBYIOMIEH

JAUCHUITIINHBI. I'otoBsice Kk 3a4€Ty, CTYACHT IMNPUBOAUT B CUCTEMY 3HAHMA, IMOJTYYCHHBIC Ha
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JIEKUHUAX, B J1a00paTopusx, Ha MPAKTUYECKUX 3aHATHSIX, pa3OupaeTrcs B TOM, YTO OCTAJIOCh

HCTIOHATHBIM, U TOT'd U3ydacMasd UM JUCHHUIITINHA MOXKCT OBITE BOCIIpHUHATA B TIOJITHOM o0BeEME.

CTy,I[CHTy Ha 3a4€TC HYXXHO HC TOJIBKO 3HAThb CBCIACHHUA M3 TEX WM HHBIX Pa3aciioB

AUCHUILIWHBI, HO U BJIAJICTh UMU ITIPAKTUYCCKH.

Ha 3auere OLICHUBAIOTCA:

1) mOHUMaHWE U CTENICHb YCBOCHHSI TCOPHH;
2) MeroauvecKas MOArOTOBKa;
3) 3HaHMe PaKTHUYECKOrO MaTepHaa;
4) 3HAKOMCTBO C OCHOBHOH M JONOJHHTEIILHO JIUTEPATYpOM, a TaKKe C COBPEMEHHBIMH
nyOIMKaUsAMU 10 JaHHOMY KYpCY;
5) yMeHHe NPUIOKHUTH TCOPHIO K MPAKTUKE, IIPABUIBHO IPOBOJAUTH PACUETHI U T.1I.;
6) soruka, CTpyKTypa U CTWJIb OTBETa, YMCHHC 3allMIIATh BBIIBUIAEMbIC ITOJIOKCHHS.
[ToaroroBka K 3ayeTy He JOJDKHA OTPAaHMYMBATHCS MMPOYTCHHEM JICKIIMOHHBIX 3amHcei,
Jake, €CIIM OHM BBHINOJNHEHBI TMOAPOOHO W akkypaTtHo. Cremyer u30eraTh MEXaHHYECKOTO
3ayunBaHus. bonee HaleKHBIN U 11e1eco00pa3HbIid MMyTh — ATO CUCTEMATU3alUs MaTepualia MpH

BAYMYHUBOM HU3YYCHHUU, IOHUMAHUC (bOpMy.]'II/IpOBOK, YCTaHOBJICHHU BHYTPUIIPEAMCTHBIX CBsI3EH.

[TonroToBky K 3adeTy CieAyeT HayMHATh C OOIIEro IUIAHUPOBAHUS TOJTOTOBKH, C
ompesnereHuss obdbeMa Marepuaina, mojjexamiero mnpopadorke. HeoOxonumo BHHMMATEIbHO
CBCpUTH CBOM KOHCIICKTBI C HpOFpaMMOI\/JI, 4TOOBI Y6e}II/ITI)C$I, BCC JIM pPas3aciibl OTPaXCHBI B
nekuuax. OTCyTCTBYIOIIME TEMbl 3aKOHCIEKTUPOBAaTH MO y4eOHMKY. Btopoit »stan
MpelycMaTpuBaeT CHCTEMHOE HM3ydeHHE MaTepualia Mo JaHHOMY MpeAMeTy C 00s3aTenbHON
3aIMCBI0 BCEX BBIKJIAJIOK, BEIBOJIOB, (opmyi. Ha TpeTsem 3Tame - sTare 3aKperuieHus — MOJIe3HO

4yepeaoBaTh yriay0JIeHHOe MOBTOPEHNE OCOOEHHO CIIOKHBIX BOIIPOCOB C OETIIbIM

Tunosblie KOHTPOJBbHBbIC 3aJaHUA WU HHbIC MaTepPHAJIbI
Bonpockl K npoMe:KyTOYHOM aTTecTalum (IK3aMeHy)
1.  OOwias cTpykTypa cUCTeMbI HUPPOBOI 00paOOTKH CUTHAJIOB
2.  MaremaTinueckue MOJIENH IUCKPETHBIX CUTHAJIOB

3. CHCKTp AUCKPECTHOI'O CUTHAJIA; CBA3b MCIKY CIICKTpaAMU OUCKPETHOI'O U aHAJIOTOBOT'O
CUTHaJIOB

4, I[I/ICKpCTI/BaI_II/I}I AHAJIOT'OBBIX CHUTHAJIOB C (I)I/IHI/ITHBIM CIICKTPOM. TeopeMa OTCYCTOB.
XapaKTCpI/ICTI/IKI/I nacajbHOro (bl/IJ'ILTpa HWKHHUX 9aCTOT.
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5.  Jluckperuzaiusi aHAJIOTOBBIX CHUTHAJIIOB C HEOTPAHUMYECHHBIM IO YaCTOTE CIEKTPOM.
SIBiIeHME TOAMEHBI YaCTOT NPH AUCKPETU3ALUN

6. KsanroBanme curnanoB 1o ypoBHio. LLlymbl KBaHTOBaHUS
7.  HudpoBoe KoAMpPOBaHHE CUTHATIOB

8. Meroasl MaTeMaTH4YE€CKOIO OMUCAHUS JMHEWHBIX TUCKPETHBIX CHUCTEM BO BPEMEHHOMN
o0racTu, pa3HOCTHBIE ypaBHEHUs. PekypcrBHbBIE U HEPEKYPCUBHBIE (DUITBTPHI

9. UWwmnynbscHas xapakrepuctuka h(n). Jluckpernas BpemenHas cBeptka. Lludpossie
¢unbTper BUX- u KUX-Tuna.

10. CrpykTypHBIE CXEMbl HEPEKYPCHUBHBIX M PEKypCUBHBIX ¢(uibTpoB. Ilpsmas u
KaHOHHMYECKast (POPMBI peaTi3alHy.

11. Meroabpl MaTeMaTHYECKOTO OMUCAHUS JUCKPETHBIX CHUTHAJIOB Ha KOMILIEKCHON
IJIOCKOCTH. Z-TipeoOpa3oBaHue, OCHOBHBIC CBOMCTBA.

12.  Z- u ®ypbe-00pa3sl TECTOBBIX MOCIEI0BATEIBHOCTEH TUCKPETHBIX CUCTEM.

13. Tlepemarounas GyHKIHS W YaCTOTHAs XapaKTEPUCTHKA AUCKpPETHOU cuctembl. CBsi3b
mexnay H(z) u h(n)

14. YactoTHast XapaKTepUCTUKA JUCKPETHON cUCTEeMBI, cBs3b Mexay H(z) n H(jo). AUX u
OYX nuckperHbix cucteM. HopmupoBaHHas 110 4acTOTE 4acTOTHAsl XapaKTepucThka. CBONWCTBO
NEPUOUYHOCTH.

15. TIlepenarounsie pyHkuuu pexypcuBHbIX (BUX) ¢punbrpos. Cesazp H(z) u cTpykTypHOit
CXEMOMH PEKYpCUBHOTO (DUIIbTpA.

16. Hynm wm momoca mepemarouHoil ¢yHKuuu, Hynb-momocHas ¢opma mnepenaTodHoi
(GYHKINN PEKYPCUBHBIX (PUIIBTPOB.

17. Tlepenarounslie pyHKuuU pekypcuBHbIX (BUX) dunbTpoB Kpurepuii ycToOWYHMBOCTH.

18. YacrorHble xapakrepucTuku pekypcuBHbIX (BUX) ¢unprpoB. Kapruna nHynmeit u
moJirocoB [{®D.

19. TlapamnensHas W mocienoBarenbHas (KackaaHas) GOpMbl pealu3allMid PeKypPCHBHBIX
¢GunbTpoB

20. BUX-punbtpsl 1-ro mopsaka: OCHOBHBIE XapaKTepHUCTUKU U cBoiictBa (AUX,
UMIYJIbCHAS U NIEPEX0/HAS XapaKTePUCTHKH).

21. BUX-punbtpsl 2-rO0 MOpAIKA: OCHOBHBIE XapaKTEPUCTHUKH M cBoiicTBa. (AUX,
UMITYJIbCHAS. U MEePEeX0/IHAs XapaKTePUCTHKH). XapaKTepUCTUKN (UIbTpa MPHU 1EHCTBUTEIBHBIX
1 KOMIUTIEKCHO-CONIPSIKEHHBIX MOJIFOCAX.

22. bukBaapaTHBIi QUIBTP BTOPOTO MOPsI/IKA: OCHOBHbIE XapaKTEPUCTUKU U CBOIMCTBA.

23. Hepexypcusnbie (KIX-) GuabTpbl: OCHOBHBIC XapaKTEPUCTUKU U CBOWCTBA.



24.
25.
26.
217.

28.
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KUX-bunsTp 1-ro mopsizka: OCHOBHBIE XapaKTEPUCTUKH U CBOMCTBA.
KUX-bunsTp 2-r0 mopsika: OCHOBHBIE XapaKTEPUCTUKH U CBOMCTBA.

Oomast metonuka cuare3a PO no ananoroBoMy npoToTUITY

Meroa 6ununeiHOTO TpeobdpaszoBanus ([IpocToe OrMHEHOE IPeoOpa3oBaHUe)

Cunte3 KUX-pmibTpoB MeToqoM BecoBbIX (yHKImA. Mertomuka cunresa KNX-

(GUIBTPOB METOI0M BECOBBIX (pyHKIHIA. D-daxTop

29.
30.
31.

32.

Cunres KUX-punbTpoB MeTo10M BecoBbIX QyHKIHH. DhdexT [md6ca
Cunte3 KUX-puibTpoB MeTo10M BecOBbIX pyHKIUH. [IpsMoyronbHOe OKHO
Cunre3 KUX-hunbTpoB MeT010M BECOBBIX GyHKIMHA. TpeyronbHOe OKHO

Cunre3 KU X-punbtpoB MeTo10M BecOBBIX (yHKIIMM. O0001IEHHOE KOCHHYCHOE OKHO.

CeMelcTBO KOCUHYCHBIX OKOH.

33.
34.
35.

36.

Cunre3 KUX-puiabpTpoB MeT010M BecoBbIX (yHKIUH. BecoBrie dynkiuu Kaiizepa.
CuHTe3 HepeKypCUBHBIX (PUIBTPOB METOJIOM YaCTOTHON BBIOOPKHU
MeTton nudpoBoii GuIbTpAIIK Ha OCHOBE JIUCKPETHOTO MpeodpazoBanus Oypre

Anroput™ 1udppoBoil (GUIBTpALUKM KOHEUHBIX IOCIEI0BATEILHOCTE  HA OCHOBE

JTUCKPETHOro mpeodpazoBanus Oypne

37.

38.

el NS s

UYucneHHble METObI CUHTE3a HU(POBBIX PUIBTPOB

Cuntes ontumanbHbelx KUX-QUIbTpoB YMCICHHBIM METOIOM, IIOJIMHOMBI YeObleBa

IlnaH npakTH4YeCcKUX 3aHATHI

JIMCKpETHBIE CUTHAIIBI.

Huckpernoe npeodpazoBanue Oypobe.

JIMCKpETHBIE CUCTEMBI.

XapakTepUCTUKH U CTPYKTYPbI HUPPOBBIX (PUIBTPOB

Tunossble 32124 VI NPAKTHYECKUX 3aHATHI

Tema 1. «/IluckpeTHbIEe CHTHAJIBD).
1.1. 3anucate MaTeMaTUYECKOE BhIPAKEHNE AUCKPETHOTO CUTHANA I 3a/laHHOTO aHaJI0r0BOI0
MIPOTOTHUIIA KaK:
— ()YHKIIMIO TUCKPETHOTO BPEMEHU;
— (yHKIIMIO HOMepa BEIOOPKY;
— (YHKIIMIO HETIPEPHIBHOTO BPEMEHHU.
1.2. . 3anucath MaTeMaTHYECKOE BBIPAKEHUE TUITOBBIX JUCKPETHBIX CUTHAJIOB:
JUIS 33JaHHOTO aHAJIOTOBOI'0 MPOTOTHIA KaK:
- €IUHUYHBII UMITYJIbC;
- SIMHUYHBIA CKAYOK;
- IUCKPETHAs! DKCIIOHEHTA;
- IUCKPETHBI TAPMOHUYECKAN CUTHAI;
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- IACKPETHBIN KOMIIJICKCHBI TapMOHUYECKUIN CUTHAIL.

1.3.3anucatp MaTeMaTHYeCKOe BBIPAKEHUE 3aJaHHOTO MPSIMOYTOJIBHOTO  TUCKPETHOIO

UMITYJIbCA YEpe3:
- (DYHKIIMY eTMHUYHBIX UMITYJIBCOB;
- (DyHKIIMY €TMHUYHOTO CKayKa.

1.4.Haiitu Z-ipeoO6pa3oBanue AUCKPETHOM 3KCIOHEHTHI. [loka3aTh CBSI3b MEKIY MOJIIOCOM Zp

Ha Z-TUTOCKOCTH ¥ Tpa)uKOM TUCKPETHON SKCTIOHEHTHI.

1.5.Haiitu Z-tipeoOpa3zoBaHue 3aTyxalomeld AUCKPETHON KocuHycouibl. Iloka3aTh CBS3b

MEXy TIOJIOCAMH Zp1,2 Ha Z-TUIOCKOCTH U IPpa)uKOM JTUCKPETHOW KOCUHYCOHIBL.

1.6. Haiitu ciekTp TUIOBBIX AUCKPETHBIX CUTHAJIOB!
- €IMHUYHBIN UMITYJIbC;
- €IUHUYHBII CKAYOK;
- IUCKPETHAs! KCIIOHEHTA;
- IUCKPETHAsI KOMILJICKCHAs DKCIIOHEHTa
- IUCKPETHBI TAPMOHUYECKUN CUTHAIL,
- IACKPETHBIN KOMIIJIEKCHBI TapMOHUYECKUI CUTHAIL.
1.7.. Haiitu ciekTp 3alaHHOTO MPSAMOYTOJILHO AUCKPETHOI'O UMITYJIbCa

Tema 2. «/luckperHoe npeodpazoBanue Oypbey».

2.1. YuureiBasg YCIIOBHE TMEPHOAMYHOCTH JUCKPETHOTO CHUTHAJA ONpPEICITUTh

INCPUOAUIHOCTHU ,Z[PICKpGTHOfI CUHYCOUBI.

yCIIOBUE

2.2. YuuThiBasg YCIIOBHE IEPHOAMYHOCTH JHUCKPETHOTO CHTHAJla OIPEICIIUTh YCIOBUE
MEPHOJUIHOCTH TUCKPETHON KOMIUIEKCHOM 3KCTIOHEHITUAIBHOM TOCIIEI0BATEIIBHOCTH.
2.3. Ilyctb x(n) — N-TOoueuHas BelIECTBEHHAs MOCIEAOBATEIbHOCTh. JloKa3aTh, UTO MOJYJb €€
JITI®D 6ynet yetHo# dynkuueit 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. Myctb X(n) — N-ToyeuyHas BeleCTBEHHAs MOCIEI0BATEIbHOCTD, JUISI KOTOPOI BBITOIHSICTCS
ycioBue cummerpuu X(n)=x(N-n). [loka3ats, uto [AI1D Ttakxe OyaeT BemEeCTBEHHBIM.

2.5. Haittu JJTI® N-Toueunoit mocnenoBarensHoctu (N- uerno): ) =dm),

2.6. Haiitu JII[1® N-toueunoi nmocneaoBaTeabHOCTH (N- 4eTHO):
xn)=dn—ngllU=ng =N -1

1,n

— 4eTHQ,

. . xn) =
2.7. Haiitu II1® N-Toueunoit mocienoBarenbHoctH (N-4eTHO): {U';ﬂ‘» — He4eTHO |

@ ={,

¥

N . x
2.8. . Haiitu [II1®D N-toueunoii mocaemosarenbHocTr (N-4eTHO):

2.9. .. Haiitu JIT1® N-ToueuHoii mocnenoBarenbHOCTH (N-4eTHO):
1,0=n= 37 1,
x() =

O=—=n=N-1

2

2/10/ .. Haiitu JITI®D KOMIUIEKCHOM TOCIEN0BATEIEHOCTH:

plela® Dsn=N-1,
xtn) = {
0, HHa4e
Haiitu KO3 PHUIMEHTHI D 3TOU MIOCJIEZI0BATEILHOCTH
2y
g = T,[‘JIE! kg — Demoe 9UCI0

2.11. Haiitu  JII®  guckperHod — mociemoBaTenbHOCTH — X(N)=

[1,

IS

a® 0=n=N-1,

HHa4e.
CITydast
2, 1]



Jr i
. WANE (4,2 Ta,1,2 _n]
2.12. HaifTu IMCKPETHYIO MOCIIEN0BATENEHOCTD, 1D KOTOpOH G e s, L8

Tema 3. «/luckpeTHBIE CHCTEMBI».

3.1. Ucnonp3yst JIBC BBIMHCINUTH PEAKIUI0O HEPEKYPCUBHOW JMHEHHON IUCKPETHOW CHUCTEMBI

(npu HyJIEBBIX HauyaJbHBIX YCIOBMSX) IO 33JaHHBIM MMITYJIbCHOM XapaKTEPUCTUKE U BXOJIHOM

BO3IEHCTBUU.

3.2. Ilo 3amaHHOMY pPa3HOCTHOMY YPAaBHEHHUIO BBIYHCIUTH HMMITYJIbCHYIO XapaKTEPUCTHKY

HEPEKYPCUBHOMN JTUHEHHON NUCKPETHOU CUCTEMBI.

3.3. Ilo 3agaHHOMY pa3HOCTHOMY YPaBHEHHIO BBIYHCIUTH IEPEXOAHYIO XaPaKTEPUCTHKY

HEPEKYPCUBHOMN JJUHEWUHOM TUCKPETHOW CUCTEMBI.

3.4. Tlo 3agaHHOMY Pa3HOCTHOMY YPAaBHEHHIO BBIYMCIUTE PEAKIIHIO HEPEKYPCUBHOM JIMHEHHOM

JUCKPETHOM CUCTEMBI Ha 3a/IaHHOE BXOJHOE BO3/ICUCTBHE.

3.5. BBIUMCIIUTH UMITYJIBCHYIO XapaKTEPUCTUKY PEKYPCUBHON JIMHEHHON TUCKPETHON CHCTEMBI

IIEPBOTO MOPSI/IKA.

3.6. Ilo 3agaHHOMY pa3HOCTHOMY YPaBHEHHIO BBIYHCIHUTH IEPEXOJHYIO XapPaKTEPUCTHKY

PEKYPCUBHOM JIMHEHHOW JUCKPETHON CUCTEMBI.

3.7. Tlo 3ajaHHOMY Pa3HOCTHOMY YPaBHCHHIO BBIYUCIIUTH PEAKIMIO PEKYPCHBHOW JIMHEHHOM

JUCKPETHOM CUCTEMBI HA 3aIaHHOE BXOJHOE BO3/ICUCTBHE.

3.8. OnpenenuTh yCTOMYMBOCTh PEKYPCHUBHOW JTHMHEHHOW AMCKPETHON CHUCTEMBI, UMITYJIbCHAS
} hn}={ a™n = 0;

XapaKTEPUCTUKA KOTOPOH UMEET BUJL: 0, n <0

3.9. o 3amanHBIM mepenaToyHbiM QYHKIUAM 1-To (2-T0) MopsaKa ONPENeIuTh YCTOMUYUBOCTh

PEKYPCUBHBIX JINHEUHBIX TUCKPETHBIX CUCTEM.

3.10. Ilo 3amanHeiM mepenaToyHbiM  (yHKOUSAM 1-ro  (2-r0) TmopsAKa — 3amucarh

COOTBETCTBYIOIIME PA3HOCTHBIE YpPaBHEHUS, ONPENEIUTh HMIYJIbCHBIE XapaKTEPUCTUKH U

COCTaBUTb CTPYKTYPHBIE CXEMbI COOTBETCTBYIOIIMX JIMHEHHBIX JUCKPETHBIX CUCTEM.

3.11. Ilo 3amaHHON CTPYKTYpHOM CXEME COCTaBUTh PA3HOCTHOE YpaBHEHHE M 3alKcaTth

nepeAaTouHyro (yHKIIHIO.

3.12. Tlo 3amanHO¥ mMMynbCHO#M xapaktepuctuke (a) - h(n) = (1, -1); 6) — h(n) = 0,27

COCTaBUTb CTPYKTYPHYIO CXEMY U HaliTH NepeJaTOuHyI0 (PYHKILHUIO.

Tema 4. «XapakTepucTHKH U CTPYKTYPbI HU(POBBIX QPUILTPOB»
4.1. Ilpu 3amaHHBIX TapaMeTpoB (a u b) nepenaTouHo PyHKINU PEKypCUBHOTO QuiibTpa 1-ro
nopsiika
H@Z) =——
1 -bz™* BrmonHuTs:
- COCTaBUTb CTPYKTYypHYIO cxemy L{® (mpsimas u kaHOHUYecKast pOpMBI);
- 3aMKcaTh Pa3HOCTHOE YPAaBHEHHUE;
- ONpeAeiuTh MOJOXEHHE TIONI0COB Ha Z-MJIOCKOCTH W ClieNlaTh 3akKjiloueHue 00
YCTOMYUBOCTU QUIBTPA;
- 3aMucaTh BhIpAKEHHE JIIsI KOMITJIEKCHOM YaCTOTHOW XapaKTePUCTUKH (DUIIBTPA;
- TOJYYUTh BBIPAXEHHE U TOCTPOUTh  AMIUIUTYAHO-YAaCTOTHYI0 U (PaxodacTOTHYIO
xapakrepuctuku L{D;
- MIOJIYYUTh BbIpAXKEHHE U MOCTPOUTH UMITYIBCHYIO XapakTepuctuky LId;
- IOJIYYHUTb BBIPAXKEHHUE U TOCTPOUTD NIEPEXOIHYIO XapakTepucTuKy Ld;
- ucnonb3ys pasHocTHoe ypaBHeHue [[® wnm JIBC Belumcianth 3HaueHuss otcuetoB Y(N)
pu nopaue Ha Bxoxa L{® 3agaHHON AMCKPETHOM MOCIIE0BATENBHOCTH X(1).
4.2. Tlpu 3anannbix napametpos (@, b1 u b2) nepenaTounoii pyHKIMK peKypCUBHOTO GUIIBTpa 2-
ro nopsika



4.3.

H®

1-b,2"-0,Z* pyinonuns:

- COCTaBUTh CTPYKTYpHYI0 cxemy LI® (npsmas u kaHoHHuecKast Hopmbl);

- 3aIMCaTh PA3HOCTHOE YPAaBHCHHUE;

- ONpeAeIHuTh MOJOXKEHHE TIONIOCOB Ha Z-TJIOCKOCTH W CHEeNaTh 3aKiIloueHue 00
YCTOMUMBOCTH (QHIIBTPA;

- 110 TTOJIOKEHUIO TIOJTIOCOB Ha Z-TIJIOCKOCTH onpenenuts Tun ¢puinbtpa (PHY, ®BY, 10
umu PO);

- 3aMucaTh BhIPAKEHHE ISl KOMITJICKCHON YaCTOTHOM XapaKTepUCTUKHU (PUIbTpa;

- TMOJIy4YUTh BBIPAKEHHE M IOCTPOMTHh  AMIUIMTYIHO-4YaCTOTHYIO U (PaxoyacTOTHYIO
xapakrepuctuku L{D;

- mpeoOpa3zoBarh nepenarounyro ¢yHknuio 1D B mapamtensayo popmy. CocTaBuTh
CTPYKTYpHYIO cxeMmy pekypcuBHoro L® 2-ro nopsiaka B nmapauienbHoi popme;

- npeobpazoBaTh nepegarounyro Gynkuuto LD B nocienoBatensHyto popmy. CocTaBUTh
CTPYKTYpHYIO cxeMy pekypcuBHoro L{® 2-ro nopsiaka B kackagHoi popme;

- IIOJIyYUTb BBIPAXKECHHUE U IIOCTPOUTH UMITYJIBLCHYIO XapakTepuctuky Ld;

- IOJIyYUTh BBIPAKEHUE U IIOCTPOUTH IIEPEXOJHYIO XapakTepuctuky LId;

- ucnonb3ys pazHoctHoe ypaBHenue 1@ wnm JIBC Berumcnuth 3HaYeHUs: oTcueToB Y(N)
npu nojiaye Ha BxoJ1 L{® 3amanHON AUCKPETHOM MOCIEI0BATENLHOCTH X(N).

ITpu 3a7aHHBIX 3HAYCHHUSX MOTFOCOB (Zp1 U Zp2) ¥ KO3 GHIMEHTa A TEPEAATOYHON HYHKIHH
PEKYPCHBHOTO (pHIBTpa 2-TO MOPSIKA

H@ =

1-b,z*-b,z OIpEeeTNTh KO3 GHUIUCHTHI TIeperaTouHoN GyHKIMHU b1 1 by u
BBIIIOJIHUTD 33JaHus 110 1. 4.2.

4.4. Tlpu 3amaHHbIX mapametpoB (ai, a2 ,b1 u b2) mepenatounoi GyHKIMKU OUKBAAPATHOTO

buabTpa
1+d,Z2 " +da, 2z~
H® : :

= -1 —2
L PRTIS——

- COCTaBUTH CTPYKTYpHYIO0 cxemy LI (mpsimast u kaHoHHUecKas (popmbl);

- 3aIMCaTh PA3HOCTHOE YPAaBHCHHUE;

- ONpPEJENUTh MOJIOKEHNE HYJIeH 1 MOJII0COB Ha Z-TIJIOCKOCTH U ClIeNIaTh 3aKI4eHue 00
YCTOMYMBOCTU QUIBTPA;

- 3aMucaTh BhIpaKEHHE JIUIsl KOMITJIEKCHOM YaCTOTHOM XapaKTepUCTUKU (PUIBTPa;

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

- MIOJIyYUTh BBIPAKEHUE I UMITYJIbCHON XapakTepucTuku LId;

Ilepeyens 1a00paTOpHBIX PAa0OT M BOIIPOCOB A1 KOHTPOJIA

No .
paboTHI Hazpanue naGopaTopHoif pabOThI M BOIIPOCHI JIJIsl KOHTPOJIS [Mudp
1 |iccrieoBanme IpOIECCOB AUCKPETU3AIIMH CUTHAIOB
1. Kakue npeobpazoBaHusi UMEIOT MECTO TIPH MUGPPOBOH 00paboTKe
CUTHAJIOB?
2. Yro TaKoe JIMCKPETHBIN CUTHAI " JIACKPETHAS P
MOCTIeIOBATEIHHOCT? yon

3. KakoBa mpupona pazMHOXEHHS CHEKTPOB MPH JUCKPETU3ALUU
CUTHAJIOB 110 BpeMEHU?
4. B uyeM 3aKmoyalOTCS B3aUMOCBS3b M OTJIMYME CIEKTPOB
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JUCKPETHOTO M aHAJIOTOBOT'O CUTHAJIOB?

5. Kak mo u3BeCTHOMY CHEKTPY aHAJOTOBOTO CUTHAJA OMpPENEIHUTh
CIIEKTpP COOTBETCTBYIOIIETO €My IUCKPETHOTO cUTHAasa?

6. B uem 3awirouaercs SBICHHE HAJIOXKEHUS CIIEKTPOB IIpU
JUCKPETU3AIIMN CUTHAJIOB?

7. MO>XHO 71 110 U3BECTHOMY CHEKTPY IUCKPETHOTO CUTHAJIA HAWTH
CIIEKTpP COOTBETCTBYIOIIETO €My aHAJIOTOBOTO CUTHAJIA?

8. N3 kakux ycnoBuid BbIOMpaeTCs 4acToTa JUCKpETH3alUH
AQHAJIOTOBBIX CUTHAJIOB?

9. KakoBa maTemaruueckas MoOJieib KBAaHTOBAaHHUs CHTHajia IO
YpOBHIO?

10. Kak ompenensiercs MOTPEUIHOCTh KBAHTOBAHUS JTUCKPETHOTO
KBaHTOBAaHHOT'O cUrHana?

11. Kak ocymectisieTcst udpoBOe KOJUPOBAHUE CUTHAIA?

12. Kak ompenensercss MOTPeUIHOCTh KBAHTOBAaHUS LU(POBOTO
curHana?

13. U3 kakux ycioBuii BbIOHMpaeTcss HeoOXoaumasi pas3psaHOCTh
ALIT?

14. Kak ompenensiercs  aBTOKOpPPESAIMOHHAs ~ (QYHKUUS U
CHeKTpajbHas MJIOTHOCTh ITyMa kBaHToBanust ALII1?

15. Ilpu kakom ycrnoBuU LU(PPOBOM U TUCKPETHBIA CHUTHAIIBI
MaTEeMaTHYCCKH aJ[CKBATHBI?

Hccnenoanue xapakrepuctuk bBUX-bunbtpoB
1. 3anuummre pazHoctHoe ypaBHeHue i1 BUX-¢punbTpos.
2. Uzobpasure cTpykTypHyto cxemy bBUX-dumnbrpa.
3. Kaxk naxomutcs nepenarounas pyskus PO no ero paznoctHoMy
YPaBHEHUIO?
4. Yto Takoe HYJIM U TOJIOCA TMEPENaTOYHON (DYHKIMHU. Y CIIOBUS
yCTOMYMBOCTH (PUIbTpa?
5. Kakoli Bua umeet Hob-1otocHast popma rnepeiaTrouHon pyHKuuu
P® u xakoBO ee MpakTUYECKOE 3HaYeHHUE?
6. Kaxk nmomy4nTs 9acTOTHYIO XapaktepucTuky bUX-¢unsTpa no ero
nepeaaTouHon GpyHKuuu?
7. @®opmbl peanuzauun PO (mpsimasi, KaHOHUYECKasl, KackajHas U
napaJuienbHasi).
AHanu3 yacTOTHBIX XapakTepuctuk BUX-punbrpa 1-ro nopsaka.
9. Tlony4uTh BBIpaXKEHHME AJISI UMITYJIbCHOM XapakTepucTuku BUX-
¢unbTpa 1-ro nmopsaaka.
10. ITosyuuTh BBIpaXKEHUE JUIS MEPEXOJHON xapakTepucTuku BUX-
¢unbTpa 1-ro nmopsaaka.
11. AHanu3 4acTOTHBIX XapakTepucTuk bBUX-dunpTpa 2-ro mopsaka.
12. CpoiictBa uMMyIbCHOM Xapaktepuctuku BUX-pumstpa 2-T0
HopsiiKa.
13. bukBaapaTHbIi GUIBTP BTOPOTO MOPSIKA: Pa3HOCTHOE YpaBHEHHE,
nepeaarouHas QyHKIUS, CTPYKTYpHas cXema.
14. YactoTHbIe XapaKTEePUCTUKU OMKBAAPATHOTO (PHIIBTpA.
15. UmnynbcHas XxapakTepucTHKa OMKBagpaTHOTO (GUIbTpa

®©

Pyxon

Uccnenosanue xapakrepuctuk KUX-puistpon

1. 3anummute pasHoctHoe ypaBHeHue A1 KUX-unbTpos.
2. Kaxosa crpykrypa H® Ha ocHoBe JIBC?
3. 3Banmmmre BBIpaXeHWe JUIA rmepenarouHoi  ¢yskimmm KUX-

Pykon
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9.

bunbTpa.

Kaxk nmonyuuts yactoTHbie XapakrepucTuku (AUX u ®YX) HD?
KakoBo ycnoBue nuHeHOCTH ()a304aCTOTHOM XapaKTEPUCTHKU
H®?

3anuiuuTe BBIPAKEHUE JUIsI UMIYIbCHOW Xapakrepuctuku KMX-
bunbTpa.

Amnanus yactoTHbIX Xapakrepuctuk KUX-dunsrpa 1-ro mopsika.
[Tonyunuts BbIpaXeHHE JJIi UMITYJILCHOW XapakTepucTtuku KMX-
¢mibTpa 1-ro mopsuka.

[Tonyunuts BbIpakeHue IS MepexoAaHoi xapakrepuctuku KNX-
¢wmibTpa 1-ro mopsuka.

10. Ananu3 yactoTHbIX XapakTepuctuk KUX-dunprpa 2-ro mopsiaka.
11. MmnynscHo# XapakTepuctukn KUX-dunsrpa 2-ro nopsaka.
12. UmmynwscHoM xapaktepuctuku KUX-dunbrpa 2-ro nmopsaka.

4 Cunte3 KUX-pmibTpoB METOJ0M BECOBBIX (DYHKIIHIA

1.

2.

oo

Kak Haxomurcs UMITyJbCHAs XapaKTEPUCTUKA CUHTE3UPYEMOTO
H® B meToze BecoBbIX (pyHKIIMNA?

KakoBbI mapamMeTpbl U THIUYHBIN BUJT YACTOTHBIX XaPAKTEPUCTUK
BECOBBIX (YHKIUI?

. KakoBa cBs3p mapameTrpoB 4acTOTHOM Xapakrepuctuku HD u

BecoBOM (pyHKIIHUU?

. Kakue TpeOoBaHMs NpeabsaBIsAIOTCS K BECOBBIM (DYHKLUSAM IPU

cunrese HO?
U3 kakux ycrnoBuil BBIOMpaeTcs BUA BeCOBOM (DyHKITHH?
Kak HaxomuTcs He0OX0auMasi JNTMHA BECOBOU (PyHKIINHU?

. Kak B Metone BecoBbix (yHKIHMI oOecrieunBaeTcs HEOOXOAUMOE

3aryxanue AUX B nosoce 3aepxuBanus’?

. Kak B METOAC BCCOBBIX (1)YHKLIHI>'I JOCTUTaCTCd COOTBCTCTBHUC

3aJJaHHBIX ¥ PACUETHBIX TPAHUYHBIX YacTOT (QUIIBTPa?
B 4eM 0COOEHHOCTh M NMPEUMYILIECTBO HCIOJIb30BAaHHS BECOBBIX
¢bynkuit Kaitzepa s cunresa HO?

10. [Touemy MeTOJ BECOBBIX (PYHKIMI OTHOCST K MTEPALlMOHHBIM

MmeToaaM cuate3a HD?

11. Kakyro @YX umeror HO, cuHTE3MpOBaHHBIE METOI0M BECOBBIX

byHKIHNA?

12. Kak HaxXOoJUTCA UMITYJIbCHAA XapaKTCPHUCTHUKA CUHTC3UPYCMOTO

H® metonom yacToTHOM BEIOOPKU?

Pyxon

KOHTpOJII)HbIe BOIIPOCHI 1JIsl OICHKHA C(l)OpM]/IpOBaHHOCTI/I KOMIIEHTKIIUIA

OO11ast CTpyKTYypa cucTeMbl IM(PPOBOI 00pabOTKH CUTHAJIOB

I[I/ICerTI/IBaI_[I/ISI AHaJIOT'OBBIX CUT'HAJIOB C (1)I/IHI/ITHLIM CIICKTPOM. TeopeMa OTCUYCTOB.

CHCKTp AUCKPCTHBIX CUTHAJIOB. CBOMCTBO NEPUOANIHOCTHU.

KBanTOBaHME CUTHATIOB 1O ypOBHIO. LIlyMbI KBaHTOBaHMS

MCTOHLI MAaTEMaTUYECKOTO OITMCAaHHUs IHWHEHHBIX AUCKPETHBIX CHUCTEM BO BpeMeHHOﬁ

o0JacTu, pa3HOCTHbIE YPaBHEHHUS.
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6. CTpyKTypHBIE CXEMBI PEKYPCUBHBIX U HEPEKYPCUBHBIX QHIBTPOB. [IpsiMast 1 KaHOHUYECKAs
(bopMbI peanuzanuu.

7. WmnynbcHas xapakrepuctuka h(n) AuckpeTHBIX cucteM. J{MCKpeTHAs BpeMEHHAs CBEPTKA.
8. Hudpossie punstpsl BUX- 1 KU X-Tumna.

9. MeTOI[BI MaT€MaTU4YCCKOI0 OIIMCaHUA CHUTHAJIOB IOUCKPETHBIX CHUCTEM Ha KOMIIJIEKCHOM
IIJIOCKOCTH. Z-npeoGpaaoBaHHe, OCHOBHBIE CBOMCTBA.

10. IMepenarounast ¢yHkms AUCKpeTHOM cuctembl. Cesizb Mexay H(z) u h(n). Kpurepuii
YCTOMYHUBOCTH.

11. YacroTHas XapaKTepuCTHKA JUCKPETHOM cucTeMbl, cBsa3b Mexny H(z) u Hjw). AUX u ®UX
JUCKPETHBIX cucteM. CBOMCTBO NEPUOANUHOCTH.

12. BUX-duneTpsl 1-ro mopsaka: OCHOBHbIE XapaKTEPUCTHKHU U cBoiicTBa (AUX, uMmmnynbcHas u
NEPEXO0/IHAsL XAPAKTEPUCTUKH).

13. BUX-unbTpsl 2-T0 MOpsIKa: OCHOBHBIE XapaKTEPUCTUKH U CBOMCTBA. (AUX, UMITyIbCHAS U
NEPEXO0/IHAsL XAPAKTEPUCTUKH).

14. KUX-¢puibtp 1-ro mopsiika: OCHOBHBIC XapaKTEPUCTHKH U CBOWCTBA.
15. KUX-¢unpTp 2-T0 MOpsiAKa: OCHOBHBIC XapaKTEPUCTHUKHU U CBOICTBA.

16. Cunre3 KUX-dpunstpoB Meronom BecoBbix ¢yHkImi. Meroauka cunteza KNUX-dpunstpos
METO/IOM BECOBBIX (DYHKIIUH.

17. CunTe3 HepeKypCUBHBIX (PUIBTPOB METOAOM YAaCTOTHOM BEIOOpKU

18. Metonb! i poBoii GUIBTpaMK KOHEYHBIX TIOCIEIOBATEIEHOCTEH Ha OCHOBE TUCKPETHOTO
npeobpaszoBanus Oypne

CocraBui
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