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PaboTa cTy1eHTA HA JIEKIHHI

B npornecce neKIMOHHOIO 3aHATUSA CTYACHT JOJDKEH BECTH KOHCIIEKT M OTPakaTb B HEM
MPUHIMIINAIIBHO Ba)KHbIE ONpezeneHus, (OpMyJibl, CTPYKTYPHBIE CXEMBbI, BBIBOJbI, PE€3YIbTAThI

aHaJIn3a OCHOBHBIX MOJIOKEHHUH.

[Ipn BeneHuMM KOHCHEKTa PEKOMEHIYETCS HCIONb30BaTh HYMEpALMIO pa3/eioB, IJIaB,
dbopmyn. PexoMeHayeTcs KaxAbli pas3ien 3aBepliaTh H3JIOKEHHEM CBOETO IMOHUMAaHUS,
KOMMeHTapueM. HenoHsTHbIe MeCTa MOXHO CONPOBOXIATh BOIPOCAMH, C KOTOPBIMHU CIIEIYET

00paTUTHCS K MIPETIOAABATEIO MOCTIE JICKIIHH.

IloaroToBKa K NPAKTHYECKHM 3aHATHAM

[IpakTuyeckue 3aHATHA CBSI3aHbl C pELIEHUEM 3aad M 3aKpeIUIAIoT OCBOEHHUE
JEKIMOHHOr0 Marepuana. B mporecce pemieHus 3agad CTYACHTHI PacIIUpSIIOT U YriayOusstoT
3HaHUs, MONYyYeHHblE W3 JIEKIMOHHOIO Kypca M Y4YeOHUKOB, ydarcsi TIiy0ke IOHMMAaTh
(u3nyecKkre 3aKOHBI, JIEXKAIHEe B OCHOBE PAJMOTEXHUYECKUX CUCTEM M OCHOBHBIE (hopMyisl. B
Ipollecce pELIeHUs 3aJad BbIpaOaThIBAIOTCS HABBIKM BBIYMCICHMH, pabOThl CO CIPaBOYHOM

JIUTEPATYPOU.

B uyacel camocTosATEIbHON pa6OTBI CTYACHTBI PpCHIAKOT 3adadu, KOTOPbIMH UM

MMPCATIOKCHBI IO OCHOBHBIM TCMaM JUCHUITINHBI.

1) BHUMATEIHHO MIPOYMTATH YCIOBHUE 33/1a4H;

2) TOCMOTPETH, BCE JH TEPMHHBI B YCIOBHUSAX 3aJa4d M3BECTHBI U MOHATHBI (€CIM YTO-TO
HESICHO, CJIEyeT OOpaTuThCs K YUeOHHKY, IPOCMOTPETh PEIICHHs MPEAbIIYIIUX 3a/ad,
IIOCOBETOBATHLCS C MIPEIOIaBaTEIIEM);

3) 3amucarth B COKpAalleHHOM BHJE YCJIOBHE 33Jaud M (OPMYIbI, CBSI3BIBAIOLIHE
COOTBETCTBYIOIINE BEITUYHUHBI,

4) cpenarth 4epTéX, €CIIU ITO HEOOXOAUMO;

5) mpoBecTH HEOOXOAMMBIE PACUETHI;

6) mpoaHaIM3UPOBATh TOMYYCHHBI OTBET, BBUICHUTH COOTBETCTBHE Pa3MEPHOCTH
HOJ'Iy‘IeHHBIX CbI/ISI/I‘-IeCKI/IX BCJIMYHH,

7) KOHTPOJIbHBIC pAOOTHI C PEIICHUE 3a/1a4 CAAFOTCS MO rpadUKy Ha IPOBEPKY, IIPH YCIOBHH
BBITNIOJIHEHUS KOHTPOJIBHBIX pa0dOT CTYJEHT JIOIYCKaeTCs K cAaye dK3aMeHa.

TloaroroBKa K J1a00paTOPHLIM padoTam

I'maBHbIC 3a1aun na6opaT0pH0ro MMpaKTHUKyMa CJICAYIOIIHC:
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1) skcrepUMeHTaIbHAs MPOBEPKa (PU3NUECKHUX 3aKOHOB,
2) OCBOCHHME METOIUKHU M3MEPEHHI U MPUOOPETEHUE HABBIKOB 3KCIICPHUMEHTA;
3) oCBOCHHE HABBIKOB PaOOTHI C paIOTEXHHYECKUMH TIPHOOpaMH;
4) mpuoOpereHHs yMeHUs1 00pabOTKH PEe3yIIbTaTOB KCIICPHUMEHTA.
[Ipexxne ueM MNPHUCTYNUTh K BBHINOJIHEHUIO JIAOOpAaTOPHOM paboThl HE0O0XO0AUMO
BHUMATCJIIbHO O3HAKOMUTCA C MCTOAMYCCKUMH YKA3aHUSAMU K BBIIIOJIHCHUIO Ha60paT0pH0171

paboTHI.

OcHOBHasi 4YacTb BpPEMEHM, BbIIEJICHHAas Ha BBINOJIHEHHUE JIabopaTOpHOU paboThI,
3aTpadyrBaeTCs Ha CAMOCTOATEIbHYIO MOJITOTOBKY. JTaly BBIMOJIHEHUS Pa0OTHI MPEIIIECTBYET
«ronyck K paborey». Jlomyckasick K JabopaTOpHOM paboTe, KaXKIbI CTYIEHT JOJKEH
MPEJICTaBUTh MPENOAaBaTENI0 «3ar0TOBKY» OTUYeTa, COAEPIKAIIYIO: O(POPMIIEHHBIH TUTYIBHBIH
ucT (1o 0bpasily, UMEIoIEMYCsl B TAOOPaTOpHH ), 1IeJIb PaObOThI, TPUOOPHI U MPUHAJICKHOCTH,
ACKU3 JKCIEPUMEHTAILHOI'O MAaKeTa, OCHOBHBIC 3aKOHOMEPHOCTH H3y4aeMOro SIBICHHUS H
pacuetHbie opmyibl. UTOOBI COIKOHOMHTH BpEMsI NPHU BBITOJHEHUH PaOOThI, PEKOMEHIYeTCs
3apaHee TOJATrOTOBUTHh M TAONUILy JUIS 3alMCH Pe3yJIbTaTOB M3MepeHHi. [t 3TOro cTyaeHty
HEOOXOJMMO pa3o0paTbcss B YCTPONCTBE YCTAHOBKH WJIM MaKeTa, IOPSJIKE IPOBEICHUS
9KCIIEPUMEHTOB, a TAK)K€ MMETh IPEICTABICHHE O TOM, KaKHUe pacdyeThl HeoOXomumo OymeT

IIPOBECTH.

BrimonHeHne KakIoi W3 3allJIaHUPOBAHHBIX PadOT 3aKaHUYMBAETCS MPEIOCTABICHUEM
orueta. Ilocne BeIMoMHEHUs J1aOOpaTOpHOW PabOThl HEOOXOJUMO COTJIACOBATh IONTYYCHHBIC
pe3ynbTaThl C MpemnoAaBaTeNeM. 3aKITIOYUTENbHBIM 3TallOM SBJISETCS 3aluTa J1abopaTopHOi
pabotel. B mporecce 3amyThl CTyJEHT OTBEYAaeT Ha BOMPOCHI MPEMoJaBaTessl, KacarolIuecs
TEOPUH H3Yy4aeMOro SIBICHHS, KOMMEHTHUPYET IMOJY4YeHHbIE B XoAe paboThl pe3ynbraThl. [lpu
MOJTOTOBKE K 3alIMTe JTa0OpaTOPHOH pabOThl PEKOMEHIIYeTCsl MOJIb30BAThCs JTOMOHUTEIFHON
JAUTEepaTypor, CIUCOK KOTOPOM MpPUBEIEH B METOAMYECKOM OINHUCAHWUHU, & TAKKe KOHCIIEKTOM

JIEKIIUN.

IHoaroToBKAa K c1aye 3a4eTa

3ager — QopMa NPOMEKYTOUHOM TPOBEPKH 3HAHUN, YMEHMH, HaBBIKOB, CTENEHU

OCBOCHUS NJUCHUIIJINHBI.

I'maBHas 3agaua 3auera COCTOMT B TOM, YTOOBI y CTYJEHTAa U3 OTIEJIBbHBIX CBEACHUM U
JieTaneil CoCTaBUIIOCh IPeCTaBIeHHE 00 00IIeM U KOHKPETHOM CO/IEPKaHUH COOTBETCTBYIOILEH

JAUCIHUITIINHBI. T'otoBsice k 3a4C€Ty, CTYACHT HNPUBOAWUT B CHCTCMY 3HAHMA, IMOJTYUYCHHBIC Ha
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JCKOUAX, B J'Ia60paTOpI/I$IX, Ha TPAKTHYCCKHUX 3aHATHUAX, p336I/IpaCTCH B TOM, 4YTO OCTaJIOCh

HCTIOHATHBIM, U TOr'la U3ydacMmas UM JUCHHUILJINHA MOXKET OBITH BOCIIpHUHATA B IIOJIHOM o0BeMme.

CTy,ZlGHTy Ha 3a4YCTC HYXHO HC TOJIbBKO 3HAThb CBCACHUSA M3 TCX WJIIM HHBIX Pa3acjioB

JTUCITUTIIIMHBI, HO ¥ BJIAJACTh UMH MPAKTHYCCKH.
Ha 3auete orieHuBaroTcs:

1) mOHMMaHHE U CTEIEHb YCBOCHUS TCOPHH;
2) MeTomuuecKas MOArOTOBKa;
3) 3HaHME (HAKTHUECKOrO MaTepUaa;
4) 3HaKOMCTBO C OCHOBHOW M JOIOJHUTEIBHO JHTEPATypoOd, a TaKKe C COBPEMEHHBIMHU
NyOJIMKAIMSAMU IO TaHHOMY KypCY;
5) yMeHue NpUIOKUTH TEOPHIO K MPAKTHKE, IPABHIBHO IIPOBOIUTH PACUEThI U T.1I.;
6) 7noruka, CTpyKTypa U CTHIIb OTBETa, YMEHHE 3alUIIATh BbIIBUTACMBIC TTOJIOKEHHS.
[TonroroBka Kk 3aueTy He JOKHA OIPaHUYMBATHCS MPOYTEHHEM JIEKIIMOHHBIX 3allHCel,
Jla’Ke, €CJIM OHU BBINOJHEHBI MOAPOOHO M akKyparHo. CremyeT u30eratb MeXaHMYECKOIro
3aydrBaHus. bonee HaleKHBIN U 11€1€c000pa3HbIi MyTh — ATO CHCTEMAaTH3alUsl MaTepralia npu

BAYMYHUBOM HU3Yy4YCHUU, IOHUMAHUC (l)OpMyJII/IpOBOK, YCTAHOBJICHUU BHYTPUIIPCAMCTHBIX CBsI3€H.

IloaroroBky K 3aueTy cieayeT HauuHaTh C OOLIEro IUIAHUPOBAaHUS IOAIOTOBKH, C
ompeneneHuss obdbemMa MaTepuana, Moiexamero npopadorke. HeoOxomumo BHUMATENbHO
CBEpUTh CBOM KOHCIIEKTBI C MPOrpaMMoOM, 4TOObI YOEOUThCS, BCE JIM pa3fiesibl OTPAKEHbI B
aekuuax. OTCyTCTByMOIIME TeMbl 3aKOHCIIEKTHPOBaTh MO y4eOHHMKY. Bropoit stan
IpeJycMaTpuBaeT CUCTEMHOE HM3y4eHHME MaTepHuaia 10 JaHHOMY IMpeaMeTy ¢ o0s3aTelbHON
3aIlMChIO BCEX BBIKIIAZOK, BRIBOAOB, GopMyil. Ha TpeTsem 3Tame - sTane 3aKperuieHus — Moje3HO

YepeioBaTh YIriyoJeHHOE TTOBTOPEHNE OCOOEHHO CIIOKHBIX BOITPOCOB C OCTIIBIM
TumoBbie KOHTPOJBbHBIC 3aJaHUH WJIK UHBIC MAaTEePHAJIbI
Bomnpochl kK TpoMe:KyTOYHOI aTTecTanuy (IK3aMeHy)
1.  OOmas cTpykrypa cuctembl HUPPOBO 00paOOTKHU CUTHAIOB

2. MaremaTndeckue MOACIN OAUCKPCTHBIX CUTHAJIOB

3. CHGKTp JUCKPCTHOr0 CurHajia; CBA3b MCKAY CIICKTpaMK AVCKPETHOI'O M aHAJIOrOBOI'O
CHUI'HAJIOB

4.  JIuckpeTru3anus aHAJIOTOBBIX CHUTHAJIOB C (DMHUTHBIM CIEKTPOM. Teopema OTCUETOB.
XapakTepuCTHKHU UACATLHOr0 (PUIBTPa HIDKHUX YaCTOT.
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5. I[I/ICerTI/IBaI_II/IH AHAJIOTOBBIX CUTHAJIOB C HCOI'PAHUYCHHBIM II0 YaCTOTC CIICKTPOM.
SIBnenHne MOAMCHBI HaCTOT IIpHU JUCKPETHU3AIUN

6. KsanrtoBanue curtasuoB no ypoBHio. lllymMbl kBaHTOBaHUS
7.  HudpoBoe kogupoBaHUE CUTHATIOB

8.  Mertonsl MareMaTH4ecKoro OMHCAHUS JTMHEHHBIX TUCKPETHBIX CHCTEM BO BPEMEHHOU
o0nacTu, pa3HOCTHbIE ypaBHEHUS. PeKypcUBHbIE U HEPEKYPCUBHBIE (PUITBTPHI

9. HmnynbcHas xapakrtepuctuka h(n). JluckperHas BpemeHHas cBeprka. l{udpobie
¢unbTpel BUX- 1 KUX-THma.

10. CrpykTypHBIE CXeMBI HEPEKYpCHBHBIX W PEKypCUBHBIX (uiubTpoB. Ilpsmas wu
KaHOHUYECKast (POPMBI peaTn3ainu.

11. MeTO)II)I MAar€MaTU4YCCKOro OnucCaHusa AOHUCKPCTHBIX CUTHAJIOB Ha KOMILIEKCHOU
IUIOCKOCTH. Z-TIpeo0pa3oBaHue, OCHOBHBIC CBOICTBA.

12. Z- u ®dypbe-00pa3sl TECTOBBIX IMOCIEIOBATEILHOCTEH JUCKPETHBIX CUCTEM.

13. Tlepemarounass (yHKIMS W YacTOTHAs XapaKTEPUCTHKA JUCKPETHOH cucTteMbl. CBs3b
mexay H(z) u h(n)

14. YacroTHasi XapaKTepHCTHKA JUCKPETHOM cucTeMbl, cBsi3b Mexay H(z) u H(jo). AUX u
@YX nuckperHbIX cucteM. HopMmupoBaHHas 1O 4acTOTE 4aCTOTHAs XapakTepucThka. CBONHCTBO
MEPUOMYHOCTH.

15. Tlepemarounbie ¢pynkimu pekypcuBHbix (BUX) dunbsrpos. CBsazb H(Z) u cTpykTypHO#
CXeMOH peKypCUBHOTO (DUIBTpA.

16. Hymu wm momoca mepenatouHoit ¢yHkiuu, Hyms-momocHas dopma mnepenaToqHon
(GYHKIIUY pEeKypCUBHBIX (DMIIBTPOB.

17. Tlepenarounsie pyHkuuu pexkypcuBHbIX (BUX) ¢punbrpoB Kputepuit ycTodmBOCTH.

18. Yacroruele xapakrepuctuku pekypcuBHbIX (BUX) ¢unsrpoB. Kapruna nyneir u
morocoB 1D.

19. TlapamnenbHas M TocleqoBaTelbHas (KackaaHasi) (OpMbI peanu3aluud PeKypCHUBHBIX
¢buasTPOB

20. BUX-¢unsTppl 1-ro mopsaka: OCHOBHBIE XapaKTepUCTHKM U cBoiictBa (AUX,
UMITYJIbCHAS ¥ TIEPEXOHAS XapaKTEPUCTUKN).

21. BUX-¢unsTpbl 2-r0 MOpsAIKa: OCHOBHBIE XapaKTEPUCTUKU U cBoicTBa. (AUX,
UMITYJIbCHASI U TIEPEXOHAs XapaKTePUCTHKH). XapaKTepUCTUKU (PUIBTPa MPH JIEHCTBUTEIBHBIX
Y KOMITJIEKCHO-COTIPSIKEHHBIX TTOFOCAX.

22. bukBanparHblii GUIBTP BTOPOTO MOPSIKA: OCHOBHBIC XapaKTEPUCTUKH M CBOMCTBA.

23. Hepekypcusnsbie (KMX-) GuabTppl: OCHOBHBIE XapaKTEPUCTHUKU U CBOWCTBA.
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24. KUX-¢punerp 1-ro mopsiika: OCHOBHBIE XapaKTEPHCTUKU M CBOICTBA.
25. KUX-¢punstp 2-ro nopsiaka: OCHOBHBIE XapaKTEPUCTHUKU U CBOWCTBA.
26. OO6mas meroanka cuaTe3a PO 1Mo aHaoroBomMy npoToTuIry
27. Meron bunuHeitHoro npeobdpazoBanus (IIpocroe OunuHeitHOEe MpeodpazoBaHUE)

28. Cunre3 KUX-punsrpoB meromom BecoBbiXx ¢yHKuuH. Meroauka cunteza KUX-
(buasTPOB METOZOM BecOBBIX (yHKIMI. D-hakrop

29. Cunre3 KUX-punbTpoB MeTonoM BecoBbiX GyHKIUH. D¢ dekr ['mdboca
30. Cunre3 KUX-puibsTpoB MeTog0oM BecOBBIX PyHKIHH. [IpsiMmoyroisHOe OKHO
31. Cunre3 KUX-punsTpoB MeToaoM BecoBbIX PpyHKIUN. TpeyroabHOEe OKHO

32. Cunre3 KUX-hunsrpoB MeTonom BecoBbIX GyHKIH. O000IEHHOE KOCHHYCHOE OKHO.
CemelicTBO KOCHHYCHBIX OKOH.

33. Cunre3 KUX-¢dunbTpoB Metonom BecoBbiX (hyHkumii. BecoBrie pynkuuu Kaitzepa.
34. CwuHTe3 HepEeKYpCUBHBIX (DUIBTPOB METOIOM YaCTOTHON BBIOOPKH
35. Merton uudpoBoit puIBTpaMM HA OCHOBE TUCKPETHOro npeoldpazoBanust Oypne

36. Anroput™M nudpoBOil (GUIBTpaMM KOHEYHBIX IIOCIEOBATEIBHOCTEH Ha OCHOBE
JMCKpPETHOro nmpeobdpazoBanus dypne

37. UwucneHHbIE METOIBI CHHTE3a HUPPOBBIX (PUIBTPOB

38. Cunre3 ontumanbHbIX KU X-(QribTpoB 4ucIeHHBIM METOAOM, TTOIMHOMBI UeOpIteBa

IInan npakTHYeCKUX 3aHATHI
JMcKpeTHbIE CUTHAJIBI.
HuckpetHoe npeodpazobanre Dyprbe.
JIMCKpEeTHBIE CUCTEMBI.
XapakTepuCTUKU U CTPYKTYPhI HU(GPOBBIX (PUIBTPOB

el NS S

Tunossble 3a1a4M I NPAKTHYECKUX 3aHATHI

Tema 1. «/IuckpeTHbIE CUTHAJIBD).
1.1. 3anucaTh MaTeMaTUYECKOE BBIPAKEHUE TUCKPETHOIO CUTHAJNIA IS 33IaHHOTO aHAJIOrOBOT'O
MIPOTOTHUIIA KaK:
— (hyHKIHIO AUCKPETHOTO BPEMEHH;
— (QyHKIIMIO HOMEpa BBIOOPKH;
— ()YHKIIMIO HEPEPHIBHOTO BPEMEHHU.
1.2. . 3anucaTh MaTEMaTHIECKOE BHIPAYKEHNUE TUTIOBBIX TUCKPETHBIX CUTHAJIOB:
JUTSl 33JJaHHOTO aHAJIOTOBOT'O NMPOTOTHUIIA KaK:
- €IMHUYHBIN UMITYJIBC;
- SIMHUYHBIA CKAYOK;
- IUCKPETHAs SKCIIOHEHTA;
- IUCKPETHBIN TAPMOHUYECKUN CUTHAJ;



- I[PICKpCTHBIfI KOMILJIEKCHBIN l"apMOHI/I‘ICCKI/Iﬁ CHUTHAJI.

1.3. 3anmcarh MaTeMaTH4eCKOE BBIPAXKEHHE 3aJaHHOIO MPSMOYIOJBHOIO JAMCKPETHOIO

HMITYJIbCa YCPE3!:
- (byHKI_II/II/I CAWMHUYIHBIX UMITYJIbCOB;
- (I)yHKI_II/II/I CIANHUYHOI'O CKa4YKa.

1.4. Haiitu Z-npeoOpa3oBaHue AUCKPETHOM SKCIIOHEHTHI. [I0Ka3aTh CBA3L MEXKIY MOJIIOCOM Zp

Ha Z-TIJIOCKOCTH U l"pa(bI/IKOM I[PICKpCTHOﬁ OKCIIOHCHTHI.

1.5. Haiitu Z-mpeoOpa3oBaHue 3aryxaroiieil AWCKpeTHOW KocuHycounbl. Ilokaszath CBs3b

MEXTy ITOFOCAMH Zp1,2 Ha Z-TIOCKOCTH ¥ TPaQUKOM JTUCKPETHONH KOCHHYCOH/IBI.
1.6. HaiiTu CrieKTp THUIIOBBIX TUCKPETHBIX CUTHAJIOB:

- €IMHUYHBIN UMITYJIbC;

- EIMHUYHBIA CKAYOK;

- IUCKPETHAs SKCIIOHEHTA;

- IMCKPETHAasA KOMIUIEKCHAs! SKCIIOHEHTA

- IUCKPETHBI TApMOHUYECKUNA CUTHAJ;

- IUCKPETHBIA KOMIUIEKCHBIM FrApMOHUYECKUA CUTHAIL.
1.7.. HaiiTu criekTp 3aJaHHOTO MPSMOYTOJILHO TUCKPETHOI'0 UMITYJIbCa

Tema 2. «/Iuckpernoe npeoopaszoBanue @ypne».

2.1. VYuureBag ycIOBUE MEPUOAUYHOCTU JAMCKPETHOIO CHUTHANA ONPEIEIUTh
MEPUOJUYHOCTH JUCKPETHON CUHYCOUIBL.

2.2. VYuurbiBasg YCIOBHE MEPUOJUYHOCTH JUCKPETHOIO CHUTHAJA ONPEACIIUTh
MEPUOANYHOCTH AUCKPETHOM KOMITJIEKCHOM 3KCITOHEHIIMAIbHOM MOCIIEI0BATEIbHOCTH.

YCJI0BUC

yCIIOBUE

2.3. Ilycts X(n) — N-ToueuHast BEIIECTBEHHAS MOCJEIOBATEIBHOCTD. JlOKa3aTh, 4TO MOMAYJIb €
JTI® 6yner verHoit ¢pynkuuei mepemennoi K: IX(K)I=IX(-k)I; IX(k)I=IX(N-K)I, a aprymeHT —

HeyeTHbIN: arg{X(k)} = - arg{X(-k)}; arg{X(k)} = - arg{X(N-k)}.

2.4. MNyctb X(N) — N-ToveuyHas BelieCTBEHHAs MOCIEA0BATEILHOCTb, TSI KOTOPOM BBIMOIHSACTCS

ycioBue cummeTpuu X(N)=X(N-n). doka3arte, uto TP Taxke OyaeT BemeCTBEHHBIM.

2.5. Haitru JIII® N-toueunoii mociaenosarensuoctu (N- uerno): ) =8)

2.6. Haiitu IT1® N-toueunoii mocnemoBareabHocTH (N- ueTHO):
xm)=E6n—ngll=ng=N-1

1,1 —d4eTHO,

. . x(n) =
2.7. Haiitu [AT1® N-toueunoii nmocnenoarenbHocTu (N-ueTHO): {U',Tl — He4eTHO

a®,0=n=N-1,

y y x6) = {
2.8.. Haiitu JIII® N-toueunoi mocineaoBateasHocTH (N-4eTHO): 0, HHa1e.

2.9. .. Haiitu JIT1® N-toueunoit nmociemnoBareabHOCTH (N-4eTHO):

r N
1,[]'57;55—1,
xln) = 4

N
05 =n<N-1

2/10/ .. Haittu JII1® KOMITJIEKCHOM MTOCIIE0BATEIHLHOCTH:
(elcan D=n=N-1,

x(n) =
L 0, HHaye
Haintu K02 (PHUIIHEHTHI JIIID 3TOU MOCIE€I0BAaTEIbHOCTH s
2y
g = T,[‘,II;E kg — Lenoe YHCI0

2.11. Haiitu JII1® muckperHoit nocnenoBareabHocTu X(N)=[1, 2, 2, 1].

ciryyas
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JT J
. X)) = (4,2 Te,1,2 _n)
2.12. HaliTi TUCKpETHYIO TTociie[oBarebHoCTh, JII1D koTopoit G € e

Tema 3. «/IluckpeTHbIC CHCTEMBDY.

3.1. Ucnonp3ys [ABC BBIUMCINTH PEAKUIUIO0 HEPEKYPCHBHOHN JIMHEHHON JMCKPETHOW CHUCTEMBI

(Ipu HyNEBBIX HAYAIbHBIX YCJIOBHSX) IO 3aJaHHBIM UMITYJIbCHOM XapaKTEpUCTUKE U BXOIHOM

BO3/ICVICTBUMH.

3.2. Tlo 3agaHHOMY pa3HOCTHOMY YPaBHEHHUIO BBIYHUCIUTh HMIIYJIbCHYIO XapaKTEPUCTUKY

HEPEKYPCUBHOM JTUHEUHOW TUCKPETHON CUCTEMBI.

3.3. [lo 3agaHHOMY pa3HOCTHOMY YpPAaBHEHUIO BBIYUCIUTH NEPEXOAHYIO XapaKTEPUCTHKY

HEPEKYPCUBHOM JTUHEUHOW TUCKPETHOM CUCTEMBI.

3.4. Tlo 3agaHHOMY Pa3HOCTHOMY YPAaBHEHHIO BBIUHUCIIUTH PEAKIIMIO HEPEKYPCUBHOW JIMHEHHON

JUCKPETHOM CUCTEMBI Ha 3a/1aHHOE BXOJHOE BO3/IEHCTBHE.

3.5. BpIUHMCINTD UMITYJIBCHYIO XapaKTEPUCTUKY PEKYPCUBHOM JIMHEWHOM JAUCKPETHON CHUCTEMBI

IIEPBOr0 MOPsIJIKA.

3.6. Ilo 3amaHHOMY pa3HOCTHOMY YpPAaBHEHUIO BBIYMCIUTH IEPEXOAHYIO XapaKTEPUCTHKY

PEKYPCUBHOM JTUHEUHOU TUCKPETHOM CUCTEMBI.

3.7. Tlo 3agaHHOMY pPa3HOCTHOMY YPaBHEHMIO BBIYUCIIHTH PEAKIUIO PEKYPCUBHON JTUHEWHOMN

JIMCKPETHOM CUCTEMBI HA 33JJaHHOE BXOJHOE BO3/ICHCTBHE.

3.8. Onpenenute yCTOMYMBOCTh PEKYPCUBHOM JIMHEWHOM JHUCKPETHOW CHCTEMBI, MMITYJIbCHAS
§ hn}:{ a™,n=0;

XapaKTEPUCTHKA KOTOPOH MMEET BHI: 0, n <0

3.9. Ilo 3apaHHBIM nepenaToYHbIM QYHKUIMSIM 1-ro (2-r0) MmopsjiKa ONpenenuTh YCTOMYUBOCTD

PEKYPCUBHBIX JTJUHEHHBIX TUCKPETHBIX CUCTEM.

3.10. Ilo 3amanHpIM mepenaToyHbiM  GyHKOMsM 1-ro  (2-r0) TopsiAKa — 3amucaTth

COOTBETCTBYIOIIME DPA3HOCTHBIE YPABHEHMS, ONPEIEIUTh HMIIYJIbCHBIE XapaKTEPUCTHUKH H

COCTABUTh CTPYKTYPHBIE CXEMbI COOTBETCTBYIOIINX JTUHEHHBIX JUCKPETHBIX CUCTEM.

3.11. Ilo 3amaHHOM CTPYKTYPHOM CXE€ME€ COCTaBUTh PA3HOCTHOE YpaBHEHHME M 3alucaTh

nepeaaToyHyo G yHKIHUIO.

3.12. Tlo 3amanHOW WMITyJabcHOW Xxapaktepuctuke (a) - h(n) = (1, -1); 6) — h(n) = 0,2")

COCTaBHUTb CTPYKTYPHYIO CXEMY M HAalTH MepeaaToOuHyo ()yHKIIHIO.

Tema 4. «XapaKTepUCTHKHN U CTPYKTYPbI L (PPOBHIX GUILTPOB)»
4.1. Tlpwu 3amanHbIX napamerpoB (& u b) mepemaroynoit ¢pyHKIMKM peKypcuBHOrO (uibrpa 1-ro
Topsi/IKa

H@=

1-bz™ prmonuurts:
- COCTaBHTh CTPYKTypHYIO cxemy LI® (mpsimast 1 kaHOHHYECKast POPMBI);
- 3a1KcaTh Pa3HOCTHOE YPaBHEHHUE;
- ONpEAeNUTh MOIOKCHHWE IIOMI0COB Ha Z-TUIOCKOCTH W CJeNarh 3aKiIoueHHe o0
YCTOWYMBOCTH (PUIBTPA;
- 3aMKcaTh BBIPAKCHUE 11 KOMIUICKCHOW YaCTOTHOW XapaKTePUCTHKH (QUIIBTpa,;
- TONYYUTHh BBIPAKEHHE MW TIOCTPOUTH AMIUTUTYIHO-9ACTOTHYIO U (haXO4acCTOTHYIO
xapakrepuctuku L[ D;
- IOJIYYUTh BBIPAXKCHUE U TIOCTPOUTH UMITYIBCHYIO XapakTepuctuky L1d;
- IOJIYYUTh BBIPAKCHUE U TIOCTPOUTH MEPEXONHYIO XapakTeprucTuky LdD;
- ucnonb3ys pasHoctHoe ypaBHenue LI® wnm JIBC Bbruucianth 3HaueHUsi orcueToB Y(N)
npu nogade Ha Bxox LI® 3aganHoOM qUCKPETHO# mocienoBarenbHocT X(N).
4.2. Tlpu 3amaHHbIX mapameTpos (8, b1 u by) nepenarounoii hyHkimu pexypcuBHoro ¢uibrpa 2-
o NopsIKa



4.3.

4.4.

H@=
1- b1z_1 = b:z_: BBIIIOJIHUTD:

- COCTaBUTH CTPYKTYypHYIO cxeMy LI® (npsmas u kaHoHHYeckas Gopmbl);

- 3aIIMCaTh Pa3HOCTHOE YPaBHEHUE;

- OIpENeNuTh TOJMIOKEHWE TIOMI0COB Ha Z-TNIOCKOCTH M CHENaTh 3aKIo4eHue 00

YCTOMYMBOCTH (PHITBTpA;

- 110 TIOJIOXKEHHUIO TOJIOCOB Ha Z-TNIOCKOCTH onpeaenuts tun ¢uisrpa (PHY, ©BY, 10

wiu PD);

- 3aMKcaTh BhIpaXKeHUE JJIs1 KOMIUJIEKCHOM YaCTOTHOM XapaKTepUCTUKH QUIIBTPA;

- TIONYYUTh BBIPAKEHHE M TIOCTPOUTH AMIUTUTYJHO-YACTOTHYIO M ()axOuyaCTOTHYIO

xapakrepuctuku L{D;

- mpeoOpaszoBark mnepeaarounyro ¢yHkuuio [[® B mapamrensHyto ¢opmy. CocTtaBuUTh

CTPYKTYpHYIO cxeMy pekypcuBHoro [{d 2-ro mopsaka B nmapamiensHoi Gopme;

- mpeobpa3oBarh nepenatounyo Gyakuuto 1D B mocnenosarenbayto Gopmy. CocTaBUTH

CTPYKTYpHYIO cxeMy pekypcuBHoro LId 2-ro mopsika B kackagHoi hopme;

- IOJIYYUTh BBIPAKEHUE U TOCTPOUTHh UMIYIIBCHYIO XapakTepucTUKy LID;

- IOJIYYUTh BBIPAKEHUE U MTOCTPOUTH MEPEXOHYI0 XapakTepuctuky Ld;

- ucnone3ys pasHoctHoe ypasHeHue 11D wnmm JIBC Bbruncinth 3HaueHus orcyetoB Y(N)

npu nogade Ha Bxon LIM 3aganHoM JUCKPETHOI mocienoBarenbHocT X(N).

[pu 3a1aHHBIX 3HAYCHHSX MOMTIOCOB (Zp1 U Zp2) 1 KO3 duIenTa a nepeaaToaHoi GyHKIUHI
PEKYpCUBHOTO (UIIBTPa 2-TO MOpsAIKa

H@)

= -1 —2 o

1-b,z*-bz OIpeaeTuTh KO PHUIIMEHTHI TiepeaaTouHon GpyHkmuu b1 u b2 u
BBINIOJIHUTD 33/1aHus 1O 11. 4.2.
[Mpu 3amaHHBIX mapameTpoB (a1, a2 ,b1 m b2) mepemarounoil ¢GyHKIME OHKBaIpPaTHOTO
(dbupTpa

l+a,z*+a,z™
1 3

HE@) =

1-b,z7%-D0.Z% pymonnurs:
- COCTaBUTH CTPYKTYpHYIO cxemy LID (mpsimast u kaHOHUYECKast (OPMBI);
- 3aIMCATh Pa3HOCTHOE YPABHCHMUE;
- ONPEAEIUTD MOJMOKEHNE HYNel U MOMI0COB Ha Z-TUIOCKOCTH M CHeNaTh 3aKiIiodeHue oo
YCTOWYMBOCTH (PHUITBTPA,
- 3aMMcaTh BbIpaKeHHe JJIsl KOMIUIEKCHON YaCTOTHOM XapakTepUCTHKU (UIIbTPa;
- TONYyYUTh BBIPAKEHHE W MOCTPOUTH AaMIUTUTYAHO-YAaCTOTHYI0 M ()aX04acTOTHYIO
xapakrepuctuku L[ D;
- MIOJIYYUTh BBIPAKEHUE JUIsI UMITYIIbCHOU Xapakrepuctuku LD;

IlepeyeHnnb 1a00PATOPHBIX PA0OT U BOMPOCOB JIJIs1 KOHTPOJIsI

Ne
paboThI

HasBanue naboparopHoii paboThl U BOIPOCH! AJIsi KOHTPOJIS [Mudp

HccnenoBanue nporeccoB AUCKPETU3ALUN CUTHAIIOB
1. Kakue mpeoOpa3oBaHus HMEIOT MECTO TIpH MUPPOBOH 00paboTKe

CUTHaJIOB?
2. Yro Takoe JUCKPETHBII CUTHAI u JUCKpETHAas Pykor
[IOCJIE€J0BATEIbHOCTE ? K

3. KakoBa mpupoia pa3sMHOXKEHHUS CIEKTPOB IPHU JTUCKPETHU3ALMH
CUTHAJIOB I10 BpeMEeHU?
4. B dyem 3akiioyaroTcs B3aUMOCBSI3b U OTJIMYHE CIEKTPOB
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JMCKPETHOTO M aHAJIOrOBOI'0 CUTHAJIOB?

5. Kak 1o u3BECTHOMY CIIEKTPY aHAJIOrOBOI'0 CUTHaja OMNpPEACIIUTh
CIEKTP COOTBETCTBYIOIIETO EMY JAUCKPETHOrO CUTHAaIa?

6. B ueMm 3axmodaercs SBIEHUE HAJIOKEHHUS CIEKTPOB IIpHU
JUCKPETU3AINN CUTHAJIOB?

7. MOXHO 1 110 U3BECTHOMY CIIEKTPY AUCKPETHOI'O CUTHAJIa HAWTH
CIIEKTP COOTBETCTBYIOIIETO EMY aHAJIOTOBOI'O CUrHasIa?

8. M3 kakux ycnmoBHWil BBIOMpAETCS YacTOTa JUCKPETH3AIUU
AQHAJIOTOBBIX CUTHAJIOB?

9. KakoBa Mmaremarnueckass MOZEIb KBAHTOBAHMS CHUTHAJIa [0
YpOBHIO?

10. Kak omnpenensiercss MOrpemiHOCTh KBAHTOBAHUSI JIUCKPETHOIO
KBaHTOBaHHOI'O CUrHajna?

11. Kak ocymectsisiercs: iuppoBOe KOAUPOBAHUE CUTHANA?

12. Kak ompenensiercs NOrPENIHOCT KBAaHTOBAHUS LHMQPPOBOrO
cur”aiua’?

13. U3 xakux ycCIOBUH BBIOMpaeTcssi HEoO0XoauMas pa3psIHOCTh
ALII?

14. Kak ompenensercss aBTOKOppEISIIIUOHHAS  QYHKIUS W
CHEeKTpaibHas MJIOTHOCTh IIyMa kBaHToBaHust ALIIT?

15. Tlpm xakoM ycinoBUM UH(POBOA W AUCKPETHBIH CUTHAJBI
MaTEMaTUYECKH aJICKBaTHBI?

UccnenoBanue xapakrepuctuk bUX-dunstpos

1. 3anummwre pazHoctHOe ypaBHeHue it BUX-bunsrpos.

2. WN3oOpaszute cTpykTypHyto cxemy bUX-bunbsrpa.

3. Kak naxomutcs nepenarounast GyHkius PO no ero pasHOCTHOMY
YpaBHEHUIO?

4. Yto Takoe HYIM W TIONIOCA TMEpPeAaTOuYHON (YHKIUU. YCIOBUS
yCTOWYMBOCTH (QuiibTpa’?

5. Kakoii B umeeT HOMb-TIOMIOCHAs (popma mepenarouyHol HyHKIUU
P® u xakoBO €€ MpaKTUYECKOE 3HaUeHUE?

6. Kax momyuuts yacTtoTHyto Xapakrepuctuky bBUX-¢punsrpa no ero
nepenaToyHon GyHKIUU?

7. ®opmbl peanu3anuu PO (mpsiMas, KaHOHWYECKas, KacKagHas U
napasuiesbHast).

8. Amnanu3 yacToTHbBIX Xapakrepuctuk bBUX-¢punbrpa 1-ro mopsaxa.

9. Tlomy4yuTh BBIpRKEHHE ISl UMITYJILCHOM Xapakrepuctuku BUX-
¢unbTpa 1-ro mopsaka.

10. ITonyuynth BbIpa)XEHUE Ui HEPEXOAHOW Xapakrepuctuku BUX-
¢unbTpa 1-ro nmopsaka.

11. Ananu3 yacTOTHBIX XapakTepucTuk bBUX-dunprpa 2-r0 mopsaka.

12. CBoiictBa uMnynbcHOM Xapakrepuctuku BUX-dunsrpa 2-ro
nopsiaka.

13. bukBapaTHbIi QUIBTP BTOPOro MOPsIIKA: pA3HOCTHOE YpaBHEHHE,
nepenaroyHasi QyHKIH, CTPYKTYpHas CXema.

14. YacToTHBIE XapaKTEPUCTUKN OMKBAAPATHOTO (PUIIETPA.

15. UmmynbcHast XxapakTepucTHKa OMKBaApaTHOro rutbTpa

Pykon

Uccnenoanne xapakrepuctuk KNX-dunstpos

1. 3amummre pazHoctHoe ypaBHeHue aiusi KUX-gunbsrpos.
2. Kakosa crpykrypa H® Ha ocHoBe JIBC?
3. 3anummTe BBIpaKeHUE Ui nepeaarodHor  dynkmuu  KMX-

Pykon
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¢buibTpa.

4. Kak nmonyuuTh 4acToTHble XapakrepucTuku (AYX u ®UX) HD?

5. KakoBo ycioBue IMHEHHOCTH (a3049acTOTHOW XapaKTePUCTUKU
H®?

6. 3anummre BhIpaXEHHE I UMIYIbCHOW Xapakrepuctuku KUX-
bunsTpa.

7. Amnanu3 yacToTHbIX Xapakrepuctuk KNUX-dunsrpa 1-ro nopsaka.

8. TlomyuuTth BBIpaXKEHHE IS UMITYJIBCHOM Xapakrepuctuku KUX-
¢unbTpa 1-ro nmopsaka.

9. TlonyunTh BBIpaXKEHHUE IJIs1 TEpPEXOAHOM xapakTepucTuku KNX-
¢mibTpa 1-To mopsaka.

10. Ananmu3 yactoTHbIX XapakTepucTuk KU X-¢punbrpa 2-ro mopsxka.

11. UmnynecHol xapakrepuctuku KM X-dunsrpa 2-ro nopsiaka.

12. UmnynecHo# xapakrepuctuku KUX-dunsrpa 2-ro nopsaka.

4 Cunte3 KUX-puabsTpoB METOI0M BECOBBIX (hYHKIIUI

1. Kak HaxomuTcs MMIyJbCHas XapaKTEpPUCTUKA CUHTE3UPYEMOrO
H® B meTozne BecOBBIX (hyHKITHII?

2. KakoBbl mapaMeTpbl U TUNWYHBIN BHUJI YACTOTHBIX XapaKTEPUCTUK
BECOBBIX (DYHKIIHIA?

3. KakoBa cBs3p mapameTpoB 4YacTOTHOM xapakrepuctuku HD wu
BeCOBOM (QyHKIHH?

4. Kakue TpeOOBaHUS MPEIbSBISAIOTCS K BECOBBIM (YHKLUUAM IPH

cuntese HO?

. W3 kakux ycnmoBuii BeIOMpaeTcs BU BecoBor (pyHKIUN?

. Kax Haxoaurcs HeoOxonumas JuinHa BecoBor (yHKIMU?

7. Kak B mMerone BecoBhIX (pyHKIMI oOecreunBaeTcsi HeoOxoaumoe | Pykon
3aTyxanue AUYX B nonoce 3ajiep>KuBaHusi?

8. Kak B Meroje BeCOBBIX (YHKIMH JIOCTHUTAeTCsl COOTBETCTBHE
3aJJaHHBIX M PACYETHBIX TPAHUYHBIX YaCTOT (PUIBTpa?

9. B ueM 0cOOEHHOCTb M MPEUMYIIECTBO HUCIOJIb30BaHMS BECOBBIX
¢bynkuunit Kaitzepa s cunreza HO?

10. TTouemy MeTox BecOBBIX (YHKIHMH OTHOCSAT K HTEPAMOHHBIM
MeTtonam cunresa HO?

11. Kakyio ®UX umetor HO, cuHTE3MpOBaHHBIE METO/IOM BECOBBIX
byHKIHI?

12. Kak HaxoguTcs UMIIYJIbCHAs XapaKTePUCTUKA CHHTE3UPYEMOIO
H® MeronoM 4acTOTHON BBIOOPKH ?

o Ol

KoHTpo/bHBIE BONIPOCHI 111 OLIEHKH CPOPMHUPOBAHHOCTH KOMITEHTKIMIA

OO0m1ast CTpyKTypa CHCTEMBI ITU(PPOBOH 00paOOTKH CHUTHAIIOB

JlvckpeTHu3anys aHaJIOrOBbIX CUTHAJIOB ¢ (PMHUTHBIM CIIEKTpoM. TeopeMa oTcueToB.
CriekTp IUCKpeTHBIX CUTHAI0B. CBOMCTBO NEPUOAUYHOCTH.

KBanToBanue curuanos 1o ypoBH1o. Illymbl kBaHTOBaHUs

MeTonpl MareMaTHYeCKOro OIMCAHUS JIMHEHHBIX JUCKPETHBIX CHCTEM BO BPEMEHHOM
005acTH, pa3HOCTHBIE YPAaBHEHHS.
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6. CrTpyKTypHBIE CXEMBbI PEKYPCUBHBIX U HEPEKYPCUBHBIX (HUIBTPoOB. IIpsiMas u kaHOHUYECKas
(hopMmBI peanu3anum.

7. WmnynbcHas xapakrepuctrka h(n) auckpeTHbIX cucteM. J{ucKpeTHas BpeMEHHasi CBEPTKa.

8. Hudpossie pmibrper BUX- u KUX-Tuna.

9. Meronsl MareMaTHYeCKOTO ONMUCAHHS CUTHAJIOB JUCKPETHBIX CHCTEM Ha KOMILIEKCHOM
IUIOCKOCTH. Z-TIpeoOpa3oBaHue, OCHOBHBIE CBOWCTBA.

10. lepenarounass ¢yHkims auckpeTHoit cuctembl. CBsazp Mexay H(z) u h(n). Kpurepwmii
YCTOMYUBOCTH.

11. YacToTHas XapaKTepHCTUKA TUCKPETHOH cucTeMbl, cBsi3b Mexkay H(z) u H(jo). AUX u dUX
JTUCKPETHBIX cucTeM. CBONCTBO MEPUOJUYHOCTH.

12. BUX-punbsrps! 1-T0 MOpsiIka: OCHOBHBIE XapaKTEPUCTHKU U cBoiicTBa (AUX, uMITynbcHas U
NEPEXO/IHAs XapaKTEPUCTUKN).

13. BUX-buibsrpsr 2-ro mopsiika: OCHOBHBIE XapaKTEPUCTHKH U cBoWicTBa. (AUX, nMIynbcHas U
NEPEXO/IHAs XapaKTEPUCTUKN).

14. KUX-¢unpTp 1-ro nopsiaka: OCHOBHbBIE XapaKTEPUCTUKU U CBOWCTBA.

15. KUX-punprp 2-ro nopsijika: OCHOBHBIE XapaKT€PUCTUKU U CBOICTBA.

16. Cunte3 KUX-dunsrpoB metonoM BecoBbxX (pyHkmuil. Meroguka cunre3a KUX-¢punsrpos
METOJIOM BECOBBIX (PYHKIUH.

17. CunTe3 HEpeKYpCUBHBIX (PHIBTPOB METOIOM YaCTOTHON BBIOOPKHU

18. Metonbl tn$ppoBoil GPUIBTpalIii KOHEYHBIX TOCIEA0BATEIFHOCTEH Ha OCHOBE JUCKPETHOTO
npeobpazoBanus Oypbe
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