degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: OcHoBBI U(DPOBOI 0OPAOOTKH CUTHAIIOB
10 HANIPaBJIEHHIO: NH}poKoOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npo¢ujib NOArOTOBKHU: TenekoMMyHUKAITMOHHBIE CETH U CUCTEMBI

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
HeHTp oOpazoBarenbHbIX nporpamm OPKT

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: T.A. Topmaros, cTapiuii IpernoaBaTeb

[Iporpamma obcyxaeHa Ha 3aceanuu LeHTpa oopazosarenbHbIx nporpaMm OPKT 08.11.2024



AHHOTANMA
B kypce nexumii, untaemsix crygeHtam @PKT paccmarpusarores:

- TeopeTHueckue OcHOBBI 1HPpoBoit 00paboTku curaano (OLIOC), cnocoObl ommMcaHWsi AUCKPETHBIX H
U(POBBIX CUTHAJIOB U CHCTEM BO BPEMEHHOM, Z — U YaCTOTHOU 00JIacTsX, BKIIOYAsl JUCKPETHOE BO BPEMEHH
npeobpazosanne Dypre, TUcKpeTHOE U OBICTpOE Mpeodpa3oBanue Dypre;

- TPOBEIEHO NPAKTHYECKOE HAINOIHEHHE OJTHUX IpeoOpa3oBaHMi HAa MHOTOYHCICHHBIX INPHUMEpPaX,
YOpaXHEHUSX U 337a4ax

- OCHOBHBIE METO/IbI MPE0OPa30BaHNs aHAIOTOBBIX (B TOM YHCIIE MOJIOCOBBIX) CUTHAJIOB B LU POBYIO hopMmy;
- IUCKPETU3alusl CIyYailHbIX CUTHAJIOB;

- uatepdeiic BBoaa- BeiBoza aisi cucteMm L{OC peasibHOTO BpeMeHU;

- OCHOBHBIE METO/IbI aHAJIM3a U CUHTE3a JTUHEHHBIX HH(POBBIX (GUIBTPOB;

- IOHSATHS O MHOTOCKOPOCTHBIX cuctemax LIOC

1. leau u 3apa4u

eap AUCUMNIMHBI
- U3y4eHue ocHOB u¢ppoBoii 00padotku curnanos (L{OC).

3agaum AUCUMIIHHBI
- OCBOCHHUE CTyJeHTaMu 0a30BBIX 3HAHUN B 0OacTu Hu(poBoi 00pabOTKN CUTHAJIOB,;

- MPHOOpETeHHE TEOPETUYECKUX 3HAaHUM B 00NMacTh MUPpPOBOW 0OPaOOTKM CHUTHAIOB, OKa3aHUE
KOHCYJIbTAllMd ¥  TIOMOIIM  CTYIGHTaM B TPOBEICHUH COOCTBEHHBIX TEOPETUYECKUX U
JKCIepUMeHTaNbHBIX nccienoBanuii LIOC;

- IprOOpeTeHNE HaBBIKOB pemieHus mpakrudeckux 3agad [{OC.
2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KakIOr0 M3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOM
JEATENIBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOM

JEATEIIHOCTH
VYK-6 Criocoben onpenensarts u peann3oBbiBath | YK-6.2 OueHuBaeT CBOI JIESATEIBHOCTb, COOTHOCHT IICTIH,
HPUOPHUTETH COOCTBEHHOH EATETBHOCTH CIOCOOBI M CPEICTBA BBINOIHEHHUS MACATENBHOCTH C €&
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE pe3yabraraMu

CaMOOILICHKH

OIIK-2 CriocobGeH pean30BbIBATH HOBBIE OIIK-2.2 Bmageer HaBbIKAMH  peanu3alil  HOBBIX
IPUHIIMIBI ¥ METOBI HCCIIEA0BAHUS NPUHIMIIOB W METOJOB HCCIECIOBAaHHSI B COBPEMEHHBIX
COBPEMEHHBIX HH)OKOMMYHUKAIMOHHBIX MH()OKOMMYHHKAIIHOHHBIX CUCTEMAX M CeTAX

CUCTEM M CE€TEH PA3IMYHBIX THUIIOB NTEPENAYH, OIIK-2.3 Bmameer mepenoBBIM  OTEYECTBEHHBIM H
pacnpeieienus, 00pabOTKU U XPaHEHHUS 3apyOeKHBIM ~ ONBITOM  HCCIEHOBaHHS  COBPEMEHHBIX
uHpOopMaIuu MH()OKOMMYHHKAIIHOHHBIX CUCTEM

OIIK-3 Cnocoben npuobperarh, oo6padareiBarh |OITK-3.2 CriocobeH crucTeMHO aHAIU3HPOBATh MOIYICHHYIO
Y MCIIOJIb30BaTh HOBYIO MH(OPMAIIMIO B CBOCH  |WH(OPMAIIHMIO, HCIOJB30BaTh HMCCIEIOBATEIECKUE METOIbI
HpeIMETHOH 001acTH, pe/araTh HOBbIC U/ICH |IPY  PELICHUM HOBBIX 3ajJad, INPUMEHss 3HAHUS B
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH pa3IMYHBIX 00JIACTAX HAYKH U TEXHUKU

npo(heCCHOHATLHOM ESTENbHOCTH




[1K-2 Crioco0eH caMOoCTOATENLHO N B

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB

KayeCcTBe wieHa (PyKOBOIUTEIS) MAJIOTO HAyYHO-UCCIIEI0BATEIBCKOM paboTh I0CPENCTBOM
KOJUIEKTHBA OPTaHU30BBIBATH M IPOBOJIUTh NyONMKalMM —HAay4dHbIX CTaredl W (WIM) ydacTus B
HayYHbIE HCCIIENOBAHUS U UX ANPOOALHIO KOH(EPEHIHAX

[TK-3 Cnocoben npodeccuonansho padorars ¢ |[I1K-3.2 Crnocoben IPOBOJIUTH 9KCTICPUMCHT

WCCIIEIOBATEIIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CHeIHaIN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
SKCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:
- (byHZ[aMeHTaHBHBIe INOHATHUA U MCTOJbI

1 poBoii 00pabOTKM CHTHAIIOB, MaTeMaTHYECKHUI ammapar

aHaJln3a COBPEMEHHBIX [IU(PPOBBIX CUCTEM;
- DKCTIEPUMEHTAJIbHBIE OCHOBBI PEaTH3aLUH HUPPOBBIX YCTPONUCTB.

YMETb:

- IOJIb30BATbCA CBOMMU 3HAHUAMU IJI PCILICHUA @yHﬂaMeHTaHBHBIX U NPUKIIAAHBIX 3a1a4 ]_[OC,

- A€JIaTh IIPAaBHUJIbHBIC BBIBOJABI U3 COTIOCTABJICHUSA PE3YJIBTATOB TECOPHUU U DKCIICPUMEHTA,

- IPOU3BOAUTDH YUCJICHHBIC OLICHKHU IMPCACIIbHBIX MMapaMETPOB LII/I(l)pOBLIX CHCTCM,

- BUICTh B TCXHUYCCKUX 3aJadax (1)I/I3I/I‘-IECKOG COACPIKAHUE,

- OCBaWBaTh HOBEIC 00JIACTH MMPUMCHCHUA ]_[OC, TCOPCTUYICCKUC TMOAXOAbI M ISKCIICPUMCHTAJILHBIC

METOIUKH.

- IOJy4YaTb HAWJIYy4dYIIHUC 3HAUYCHUA H3MCPACMBIX BCIIMYMH W IIPAaBUJIBHO OICHUTHL CTCICHbL HX

HOCTOBECPHOCTH,

- paboTaTh Ha COBPEMEHHOM, B TOM YHUCJIE 1 YHUKAJILHOM 3KCIIEPUMEHTAIBHOM 000pYIOBaHNU;
- 3((heKTUBHO HCIOIb30BaTh WH(POPMAIMOHHBIE TEXHOJOTUM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHUECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIAJIETh:

- HaBbIKAMH CaMOCTOATEIBHOM paboThl B N30paHHOM Hay4YHO-TEXHUYECKOM HalpaBJICHUH.
- KyJIBTYpO# MOCTaHOBKU U MoaenupoBanus 3aaad L{OC;
- HaBbIKAMH T'PaMOTHON 00pabOTKH pe3yibTaToB 3KCIEPUMEHTa U COMOCTABICHHS C TEOPETHUYECKUMU

JaHHBIMU;

- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00heMa I/IH(l)OpMaLII/II/I.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 JluckpeTusanms aHaJOTOBBIX CHUTHAJIOB. ] 10
Pemenue 3amaq
) JuckpetHble mpeoOpazoBanust Dypse. 10 10
Pemenne 3agaq
3 Unrepdeiic BBoga-BeiBoga cuctem L[OC 12 10
peanbHOTO BpeMeHH. Pemenue 3anau
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. IuckpeTrusaius aHAJIOTOBBIX CUTHAJIOB. Pemenue 3aga4

Cursajbl ¥ CUCTEMBI C AUCKPETHBIM BPEMCHCM.
I{I/ICerTI/BaHI/I}I aHaJIOrOBBIX CUT'HAJIOB.

2. uckpetHble npeobpazoBanus Oypre. Pernenue 3amaq

JuckpetHoe Bo BpeMeHu nipeodpazoBanue Oypre (JIBIID).
HuckperHoe npeodpazoBanue Oypre (AI1D).

3. Unrepodeiic BBona-BriBona cuctem [{OC peanbHoro Bpemenu. Perenue 3aaaq

AmnanoroBbslii uHTEpdeiic BBoga-BiBoaa cucteM L{OC peanbHOTO BpeMeHHU. AHANOTOBBIC (BDHILTPHI
3aIlUTHI OT HAJOXKEHUS CIIEKTPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOXMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

JlexunoHHast ayIUTOPHS C IPOSKIIMOHHBIM 000PYIOBaHUEM U JOCTYIIOM B ceTh MHTEepHeT.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. OcHoBwI u(ppoBoiIt 00padoTku curHaioB [Tekct] : B 3 4. : yue0. mocodue s By308B / FO. PomaHtok ;
M-Bo o6pazoBanust 1 Hayku PD, Mock. ¢u3z.-TexH. uH-T (Toc. YH-T) .— 2-€ u3/l., nepepad. — M. :
M®TH, 2007 .— Y. 1 : CpoiicTBa 1 npeodbpa3zoBaHus AUCKPETHBIX CUTHAIOB. - 2007. - 332 c.
2. NuckpeTtHoe nipeobpazoBanue Oypre B IM(POBOM CHIEKTpaibHOM aHanm3e [Tekct] : yued. mocobue
s By30B / FO. A. Pomaniok ; M-Bo oOpa3oBanus u Hayku Poc. @enepaunu, dex. areHTCTBO 110
oOpazoBanuio, Mock. (pu3.-TexH. uH-T (roc. yH-T .— M. : M®TH, 2007 .— 120 c.

3. lludporas obpadorka curnanos [Texct] / A. b. Cepruenxo - CI16.ITutep,2006, 2007

JlononHuTenbHAs TUTEpaTypa
1. Hudporas o6padorka curnanos [Tekcr] = Discrete-Time Signal Processing : [yue6. mocobue as
By30B] / A. Onmenreiim, P. lladep ; nep. ¢ anr. mox pex. C. @. boera .— 3-e u3n., ucnp. — M. :
Texnocdepa, 2012 .— 1048 c.
Maprui-mi. CJL. LiudpoBoii ciekTpaibHbli aHanu3 U ero npuioxenus. M. Mup 1990. — 584 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Buneonexnuu Ha caiite MOTU http://lectoriy.mipt.ru
» Pomanrok F0.A. «OcHoBbI upoBoit 06paboTku curaaaos» B 2014r.
* Pomanmok F0.A. «Iludposas o6padoTka curHanos» B 20151

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJII0YAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[Iporpammuoe obecnieuenue:
nakeT npuKiIagHbIx mporpamm MATLAB,
nucTpuOyTuB Anaconda i si3pika nporpamMmmupoBanus Python 3,



nakeT GNU Octave.

OmnaiiH-cepBHCHI AJIs1 KOMIBIOTEPHOTO MOJICIUPOBAHUS:
Google Colaboratory http://colab.research.google.com/,
MATLAB Online https://www.mathworks.com/.

Cuctembl IUCTAHIIMOHHOTO O0yYEHHS:

LMS Google Classroom (Cucrema yrnpapieHus 00ydeHUEM ),
Google Hangouts Meet (cepBuc BuIcOKOHQEPEHIICBS3H).

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_IyJ'lﬂ)

Kypc sBisieTcs JeKIMOHHBIM, MOCIHE KaKAOH JIEKIMK MPEeAIaraloTcsi HECKOJIbKO MPAKTUYECKUX 3a]ad
IUIS CaMOCTOSITETIBHOTO pelieHuss. KOHCIEKTHI JISKIUH N0 KypCy PerysipHO ITyOIMKYIOTCS Ha caiite
kadeapsr http:/kprf.mipt.ru/ (paznen «Yuebnsie kypcbl / OcHOBBI TUPPOBOK 00pPaOOTKH CUTHAIIOBY).
CamocTosTenpHas padoTa BKIIOYAET B ce0s pelIeHUe 3a1ad, YTeHHEe PEKOMEHJOBAaHHOM JIHTEPaTypHl,
MOATOTOBKY K KypcoBoii pabore.

Jlnst opraHu3anuu yuyeOHOro Mmpoliecca UCIONb3yeTcs cucTema yrpasieHnus oOydennem LMS Google
Classroom, goctyn ocymecTeisercs ¢ momomipio (Google akkayHTta B gomene (@phystech.edu.
OOyuaronmuMcsi PEKOMEHJYETCS O3HAKOMHUTBHCS C Yy4YeOHBIMH MaTepuaiaMd Ha caiite Kadeapsl
http://kprf.mipt.ru/ (pasnenst «Marepuansl / JlaboparopHsie paboThD», «YueOHbIE Kypchl / JIUCKpeTHbIE
npeoOpa3oBaHusi CUTHAIOBY, «Y4eOHbIe Kypchl / OCHOBBI TUPPOBOH 00paOOTKH CUTHAIIOBY).

B TOM 4nciie pekoMeHyeM pOYUTaTh:

Hudposas obpaborka curnanos u Matlab: Kypc neknuii / Apropet Cononnna A.U. u ap. — CII6.:
BXB-Ilerepoypr, 2013



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
HEeHTp oOpazoBarenbHbIX nporpamm OPKT
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: T.A. Topmaros, crapmuii npenoaaBaTeb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS

[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YJbTaT KaKJOro M3 HHUX U OLEHUBAas HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeTr CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
TPUHIIMITBL ¥ METOJIBI HCCIICAOBAHNUS
COBPEMEHHBIX MH(OKOMMYHHUKAIIMOHHBIX
CHCTEM U CETEeH Pa3IMYHbIX THIIOB MEpeayH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopManun

OIIK-2.2 Bnmageer HaBbIKAMH  pealu3alil  HOBBIX
MNPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMaX M CeTAX

OIIK-2.3 Bmameer mepenoBbHIM  OTEYECTBEHHBIM H
3apyOeKHBIM  OIBITOM  HCCIEJOBAaHUS  COBPEMEHHBIX
MH()OKOMMYHHUKAITMOHHBIX CUCTEM

OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh
Y MCIIOJIB30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBbIE UIEH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHATLHOM ESTENbHOCTH

OI1IK-3.2 CiocobeH crucTeMHO aHAIM3UPOBATh MOYYEHHYIO
nH(POPMALIMIO, HCIIONB30BaTh HMCCIEIOBATENLCKUE METOABI
OpU pEUIeHUH HOBBIX 3a/ay, INPUMEHAS 3HAHHUA B
pa3IMYHBIX 001aCTIX HAYKH U TEXHUKU

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
nyONMMKauy HAy4HbIX cTaTedd W (WiIM) ydacTusi B
KoH(epeHIusIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMHU ITAKETAMU ITPUKIIAAHBIX

MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare usyuenus aucuuiuinHbl «OCHOBBI TUPPOBOH 00paOOTKH CUTHAIOBY 00YYaIOIIUICS JOIKEH:

3HAThb:

- (yHIaMeHTaIbHBIC MTOHATHS U METONbI MU(POBOI 00paOOTKK CHUTHAIOB, MaTeMaTUYEeCKHI armapar
aHaJIM3a COBPEMEHHBIX HU(POBBIX CHCTEM;
- DKCHIEPUMEHTAIIbHbIE OCHOBBI pPeal3aliy U(PPOBBIX YCTPOUCTB.

yMeThb:

- IOJIb30BATbHCA CBOMMU 3HAHUAMU IJI PCILICHUA @yHﬂaMeHTaHBHBIX U NPUKIIAJHBIX 3a1a4 ]_[OC,

- A€JIaTh IIPAaBHUJIbHBIC BBIBOJABI U3 COIIOCTABJICHUSA PE3YJILTATOB TECOPHUU U DKCIICPUMEHTA,

- IPOU3BOAUTDH YUCJICHHBIC OLICHKU IMPCACIIbHBIX MMapaMETPOB LII/I(l)pOBLIX CHCTCM,

- BUICTHb B TCXHUYCCKUX 3aJadax (1)I/I3I/I‘-ICCKOG COCPIKAHUE,

- OCBaWBaTh HOBEIC 00JIACTH MMPUMCHCHUA ]_[OC, TCOPCTUYUCCKUC TMOAXOAbI M ISKCIICPUMCHTAJILHBIC

METOIUKH.

- IMOJy4YaTb HAWJIYy4dYIIHUC 3HAUYCHUA H3MCPACMBIX BCIIMYMH W IIPAaBUJIBHO OICHUTH CTCICHbL HX

HOCTOBECPHOCTH,

- paboTaTh Ha COBPEMEHHOM, B TOM YHUCJIE U YHUKAJIEHOM 3KCIIEPUMEHTAIBHOM 000pYIOBaHNU;
- 3((heKTUBHO HCIOIb30BaTh WH(POPMAIMOHHBIE TEXHOJOTUM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX Pe3yIbTaToB.

BJIaJd€Th:




- HaBBIKAMH CAMOCTOSITEJILHOM PaboThl B N30paHHOM HAayYHO-TEXHHYECKOM HAIIPABICHUH.

- KyJIBTYpO# IOCTAaHOBKHM M MozenupoBanus 3anad [{OC;

- HaBBIKAMH TPaMOTHOW 0OpabOTKU Pe3yJIbTaTOB IKCIIEPUMEHTA U CONOCTABICHUS C TEOPETHYCCKUMHU
JaHHBIMHU;

- HaBBIKAMH OCBOCHUS OO0JBIIOT0 00beMa HHPOPMALINH.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJb 10 Kypcy «OCHOBBI IUPPOBOH 0O0pabOTKM CHUTHAIOBY» MPOBOAMTCS B BUJC JABYX
KOHTPOJIBHBIX padoT M PeUICHUS 3a1a4, IpeIaraéMbIX Ha Ka) 101 JICKIUH.

KonTposbHble paboTh IPOBOIATCS €AMHOBPEMEHHO U1 BCEX CTYAEHTOB. B cemecTpe mpoBoautcs 1se
KOHTPOJIbHBIE PaboThl. Kaxkgomy cTyaeHTy npeaiiaraeTcsi WHAMBHIYaJIbHBI BapHaHT KOHTPOJIBHOM
paboThI , COCTOSIIMI U3 TPEX 3a/1a4 MO MPOYUTAHHBIM JICKIHSM.

[TpuMepsl BApHAHTOB KOHTPOJIBHBIX PadoT.
Konrponbnast pabora Nel.

Nel. Teoperuueckwuii Boripoc. [{udpo-HamoroBoe npeodpazoBaHue ¢ 3armacoM 1o yacrore. Peannzanus
B IIPOUTPHIBATENAX KOMIIAKT-ANCKOB.

Ne2. ChopmynupoBarh U 10Ka3aTh TeopeMy 00 u3mMeHeHun Maciurada s JABIID.
Ne3. Jlana xkoHeuHas mociiegoBareiabHOCTh X(k) B BUIIE ISITH OTCUETOB MPSIMOYTOJILHOTO UMITYJIbCA.
a) Haiitin u u300pasurs no moxymo JABIID 3T0# nocienoBaTenbHOCTH.

06) Haiitu wu wm300pasute mno wmonymo JBII® nmns mnepuoguueckoro MOBTOPEHHUS  3TOU
MOCJIEA0BATENBHOCTH € IepuonoM N=5.

KonrponbHast pabota Ne2.

Nel. Teopernueckuii Bompoc. IlonocoBoii pekypcuBHbii KUX-dunetp. Tlepematounas ¢yHKIus,
Pa3sHOCTHOE ypaBHEHHE, OJIOK cxeMa peanu3anuu. VIMImyabCHasi H YaCTOTHAS XapaKTEPHCTHKH.

Ne2. OnpenenuTh OTKIMK HA €AMHUYHBIA UMITYJIbC ¥ Ha AUCKPETHYIO (PyHKIHMIO BKITIOUSHHS (PHUIBTPA,
pasnoctHoe ypaBHeHue kotoporo y(k) — 0,5y (k— 1) =x(k), y(-1)=0.

Ne3. Tloka3arb, uTo JMHEHHas (pa3oyacTOTHAS XapaKTEPUCTHUKA (HIBTPA COOTBETCTBYET IOJIIOCY WU
Hymi0 iepegarouHoit pyakuun H(z) npu |z|<1. [IpuBectu npumepsl.

2. Pemenne 3amau, mpeaaraeMblX Ha KaxaoW Jekuuu. ExeHenenpbHO  CTYIEHT MpeacTaBiseT
camocrosaTenbHoe pemeHue 2-3 3anad (30-40 3amau 3a cemecTp). DTO MOTYT OBITH aHAJIUTUYCCKHUE
petienusi, b0 pemeHus ¢ MudposiM MonenupoBanuem (B MATLAB, Python).

[Ipumeps! 3a1a4.

Nel. ©@unerp onuceiBaercst pasHocTHBIM ypaBHeHueM y(k) —a y(k — 1) = x(k), y (—1) = 0. Haiitu
UMITYJIbCHYIO XapaKTePUCTHKY (UIBTpa M ONPENeNUTh YCIOBHS YCTOHYMBOCTH M (DU3UUECKOMH
peanu3yeMocTH.

No2. ChopmynupoBarh 1 Joka3arh TeopeMy KoTenpbHHKOBA B 4aCTOTHOI 00JIacTH.

Ne3. B mudpoBbIx cuctemax aiisi N-TOUEYHOH MMOCIEN0BATEILHOCTH OTCUEThI CIIEKTPAIBHON (PyHKIIUU
X(v) B Toukax nAv, Av=I/N, coBmagaror c¢ kxoddpdurnmentamu [IID X(n). [lokazarp, uro s
neicTBUTENBbHOM TIociienoBarenbHOCTH X(k) mHBepcHs cniekTpa X(n) 0CyIIEeCTBISETCS IyTeM POCTOTO
W3MEHEHHS 3HaKa KaxJ10ro BToporo orcyera x(k).

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. I/I):[eaJ'II:HaH JAUCKpPCTU3alus. CHGKTp AUCKPCTU30BAHHOI'O0 CUTHAJIA.

2. IlpencrapieHue CUTHAJIOB psiiamMu MO QyHKIUAM orcueToB. Teopema KorenpHukoBa ((DMHUTHBIN U
He()UHUTHBIA CIIEKTPHI).

3. JluckpeTn3aTopbl ¢ KOHEYHBIM BpPEMEHEM BBIOOPKH. JIMCKpETH3aTOphl C YCTPOHCTBOM BBIOOPKH
XpaHEeHHs U CTpoOMpoBaHUEM. [IMCKpeTH3alus ¢ yCpeIHEHHEM.

4. TuckpeTn3aius CHHYCOUAAIBHBIX CUTHAIOB. D((eKT HamoKeHus.
5. uckperu3anus B 4aCTOTHON 00JIacTy.

6. KommiekcHoe nipeacrasienue konebdanuid. [IpeodpazoBanue ['mipbepra. KommiekcHas orunbaromas
U €€ CIIEKTD.

7. duckpern3anysi nojI0COBBIX PAAUOCUTHAIIOB.
8. Jluckpernsanus aHaIMTUUECKOI'O CUTHAJIA.



9. KBanparyphas auckperusanus. @opmupoBaHus OTCUETOB KBaApaTyp U3 OTCUETOB Y3KOIIOJIOCHOIO
kosieOanusi. UHTepnperanus B 4aCTOTHOM o0nacTu

10. CyOmuckperH3amnus  TOJOCOBBIX  PaJHMOCHUTHANIOB, BBIOOD  YacTOThl  JIMCKPETH3AIIHU.
CyOnuckpeTr3anusi TOJIOCOBBIX CHUTHAJIOB C LEJIOYMCICHHOW monocod.  CyOmuckperusanusi ¢
KBaJ[paTypHOH JieMoAy siiueii. BeIOOp 4acTOThI AUCKPETH3AIINN.

11. Onenka criekTpa Mo JIMCKPETHBIM oTcdeTaM curHana. Koneunoe yucio orcuéros. Snenue ['mboca.
Anpo Hupuxie u aapo Peitepa.

12. JIuckpetHoe Bo BpemeHH mnpeoOpazoBanue Pypre ([IBIID). Yersipe dopmbr 3anucu BIID.
OcHoOBHBIE CIIEKTpalbHbIE TeOpeMbl U cBoiicTBa [IBIID.

13. CxogumocTts JIBII®D.

14. BoccraHoBieHHE CHUTHala IO AWCKPETHBIM oOTcdyeraM. VneanbHbli W peaybHble (UIIBTPHI
BOCCTaHOBJICHHS.

15. Kay3anpHas anmpokcuManys UAeaibHoro GUisTpa HUKHUX YacTOT.

16. ®unbrpsl barrepBopra u Yebrbiesa.

17. BoccraHoBleHHE CHTHAJIOB IMyTeM HHTepnosiuuu. KycodHo-cTymneHuaTtas U KyCOYHO-JIMHEHHAs
MHTEPIIOJIALIHS.

18. Ananoro-uudposoii npeodpazorarens (ALIT). YeTpoiicTBO BHIOOPKU-XpaHEHMSI.

19. XapakTepuCTHKH KBAaHTOBATENS NIPH UCTIOIB30BAHUH OKPYIVIEHHS U YCEUCHUSI.

20. Ommbka kBaHToBaHUS. CTaTUCTUYECKUE XAPAKTEPUCTHUKU OINIMOKN KBAHTOBAHMSL.

21. Pazpemaromas cocobnocts ALII. IlnramMudeckuii quamaszoH.

22. Ilpumenenne AIIIl ¢ TOBBIIIEHHONW YacTOTOM IUCKPETH3AIUMHU ISl YIPOIICHHUS aHAJIOTOBOTO
(uIIbTpa 3alMTHl OT HAJIOKEHHSI CIIEKTPOB (IPUMEPHI).

23. MHorockopocTHasi 00paboTKa.

24. Iludpo-ananorossrii npeodpazosarensd (LIAIT). LIAIT kak HY ¢uibtp.

Kputepun onennBanus

Onenka "OTINYHO (10)" BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOW NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX pelieHuil. [TaBHBI KpuTepuid - pe3yabTaThl MHUCbMEHHOW pabOThl B KOHIIE CeMeEcCTpa
(TomKkHBI OBITH pemieHsl Bce 3 3amaun B OmiieTe). YUHTHIBACTCS KOJMMUYECTBO M KAauyeCTBO PEIICHUI
3a1a4y, NPEJIOKCHHBIX Ha JIEKUMAX. 3a ceMecTp Kaxkzaomy cryneHTy (120 den.) mpemnaraercs
npencraBuTh pemenus 20 3anad.

Onenka "ommuHo (9)" BbICTaBIsIETCA CTYIEHTY, I0KA3aBLIEMy BCECTOPOHHHE, CUCTEMAaTH3UPOBAHHBIE,
n1y0oKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIMHEL 1 YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MpU pEIICHUH KOHKPETHBIX 3aJad, CBOOOAHOE M NpaBUIbHOE OOOCHOBAaHHE NPHUHSITHIX PEIICHUI.
[maBHBIN KpUTEpUl - pe3yibTaThl TUCBMEHHOW paboThl B KOHIE ceMecTpa (JIOJKHBI OBITh PEIICHBI BCE
3 3amaun B Ounere). JloyKHBI MpeacTaBieHbl pemeHust He MeHee 15 (u3 npemnoxenHbix 20) 3agad,
IIPEIUIOKEHHBIX Ha JIEKIHUIX.

Onenka "ommuHo (8)" BbICTABIsIETCA CTYIEHTY, IOKA3aBLIEMY BCECTOPOHHHUE, CUCTEMAaTH3UPOBAHHBIE,
n1y0oKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIMHEL 1 YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MPU PELICHWH KOHKPETHBIX 3a1ad, MPaBHIbHOE OOOCHOBAaHME MPHUHSTHIX PEIICHUH, C HEKOTOPHIMH
HejoueTamMu. [TTaBHBIA KPUTEPHid - pe3yabTaThl MUCBMEHHOW Pa0OoThI B KOHIIE ceMecTpa (JOKHBI OBITh
peiieHsl Bce 3 3aaun B OmiieTe ¢ HEKOTOPBIMH HEAOYETaMH). YUHUTBHIBAETCS KOJIMYECTBO U KaueCTBO
peleHuit 3a1a4, NpeIoKEHHBIX Ha JIEKLIUAX.

Ornenka "xopormio (7)" BbICTaBIsIeTCS CTYAEHTY, €CIM OH TBEPAO 3HAET MaTepuaj, TPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO OOOCHOBBIBACT IMOJyYEHHBIC PE3YNbTaThl. [TaBHBIA KPUTEPUIl - pEe3ynbTarbl MHUCbMEHHON
paboThI B KOHIIE ceMeCTpa (IOKHBI OBITh pelIeHsl 2 U3 3-X 3a1a4 B OusieTe. Y YUTHIBACTCS KOJTUUYECTBO
U KayeCTBO peUIeHUH 3a1a4, IPEAJOKEHHBIX HA JIEKIUSX.

Ornenka "xopormio (6)" BbICTaBIsETCS CTYAEHTY, €CIM OH TBEPAO 3HAET MaTepuaj, TPaMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PEIICHUM 33/1a4 HEKOTOPbIE HETOYHOCTH. [J1aBHBIN KpUTEpUid - pe3ybTaThl TMCEMEHHOW PabOoThI
B KOHIIE ceMecTpa (IOKHBI OBITh pemeHsl 2 u3 3-x 3agay B OuiieTe). YUHTHIBAECTCS KOJIMYECTBO U
KauecTBO pEIEeHUH 3a/1ay, IPEeUIOKEHHBIX Ha JIEKLUAX.



Ornenka "xoporo (5)" BeICTaBIsSETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HA€T MarepHall, TpaMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIH B PEUICHUH 3aJlad JIOCTAaTOYHO OOJBIIOE KOJMYECTBO HETOYHOCTEeW. [JaBHBIM KpuTepHid -
pe3ynbTaTbl MUCbMEHHOM PalOTHI B KOHILE ceMecTpa (HOJDKHBI ObITH pemieHsll,5 - 2 u3 3 3amad B
Ounere). YUnThIBAaeTCS KOJMUECTBO M KQUYECTBO PELICHUH 3aa4, IPEUIOKCHHBIX Ha JICKIHAX.

Onenka "ynoBineTBOpPUTENbHO (4)" BBICTABIsIETCA CTYIEHTY, IIOKa3aBIIEMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Zienbl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MPHUMEHSTH MOJIyY€HHbIC 3HAHUSI 110 00pa3ily B CTAaHAAPTHOW CUTyaluH. | TaBHBIA KpUTEpUl -
pe3ynbTaThl MUCHbMEHHOW paboThl B KOHIlE ceMecTpa (JIOJDKHBI OBITh pemieHbl 1-2 u3 3-X 3amaq B
Ounere). YUHUTHIBACTCS KOJIMYECTBO M KAYE€CTBO PEIICHUH 3a/1a4, MPeIIOKEHHBIX Ha JICKLUSIX.

Onenka "ymoBneTBopuTendbHO (3)" BBICTABISIETCS CTYIEHTY, IIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUISI TabHEUIIETO 00yUeHHS U
C TPYAOM IPUMEHSET IONYYEHHBIE 3HAHMS JAXE B CTAHIAPTHOM CHUTyauuu. [JIaBHBIA KpUTEpUl -
pe3ynbTaThl NUCBMEHHOW paboThl B KOHIIE ceMecTpa (JomkHa ObITh pemieHa 1 u3 3-x 3azmau B Ouere).
Y4uThIBaeTCS KOJIMYECTBO U KaYE€CTBO PEIIEHUH 3a/1au, IPEUIOKEHHbIX Ha JIEKLIUAX

Onenka "HeymTOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYJCHTY, KOTOPBIH He 3HAET Ooiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(dbopMyIHpPOBKaX OCHOBHBIX IPHUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a/1a4. [ TaBHBIN KpUTEpHI - pe3yJabTaThl TUCbMEHHOM paboThl B KOHIE ceMecTpa (He pelieHa
HU O7Ha U3 TpEX 3a1a4 B Ouiere). He mpeacraBieHs! pemeHns 3a1a4, MPeAIoKeHHbIX Ha JIEKIUX.
Onenka "HeymominerBopuTenbHO (1)" BBICTaBISETCS CTYIACHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aga4. [ maBHBINA KpUTEepuUil - pe3yabraThl MUCbMEHHON pabOThl B KOHIIE ceMecTpa (He pelieHa HU OHa
n3 Tpéx 3a1au B Omiere). He npencTaBieHsl penieHns 3a1a4, NpeAIokeHHbBIX Ha JISKIHSX.

5. MeTonuyeckne MaTepuaJbl, onpeaesiole NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 00ydaroliyMecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLUIUIMHBL, a
TAKXE CIPABOYHOM JIMTEPATYPOH, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIAMN.

DK3aMeH TPOBOJUTCSA IIyTEM YCTHOTO OOCYXKAEHHMsS HAIMCAHHOW paHee NHCbMEHHOW paboThI.
Y4YuThIBa€TCSA KOIUYECTBO U KAUECTBO PELICHUH 3a4a4, IPEATIOKEHHBIX HA JEKIUAX.



IK3aMeHAIMOHHBIN OMJIET.
OcHoBbI HU(POBOIi 00pPaAdOTKH CUTHAJIOB.

Nel. Teopernueckuii Bompoc. HepexypcuBHBIH GuibTp 2-T0 MOpsaka: mepedaTodyHas (yHKIHS,
pasHocTHOe ypaBHeHue, AUX, ®UX, umnyiabscHast ¥ IepexoHas XapaKTepUCTUKU.

Ne2. B uudpoBeix cucremax uis N-ToOueuHOH MOCIeI0BATEIbHOCTH OTCUEThI CIICKTPAIbHOM (QYHKIIHN
X(v) B Ttoukax nAv, Av=1/N, coBmagator ¢ koddpdunmenramu JIID X[n]. Ilokazare, 4ro mus
JeWCTBUTENbHOM TocenoBarenbHocT X[K] mHBepcus crektpa X[N] ocyiiecTBiseTCs MyTeM MPOCTOrO
M3MCHCHUS 3HaKa Kax1oro Broporo orcyera X[K].

Ne3. Ompenenuth OTKIMK HA €IWHUYHBIA UMITYJIEC U HA AUCKPETHYIO (PYHKIMIO BKIIOUEHUS QUIBTPA,
pasHocTHoe ypaBHenue kotoporo Y[K] — 0,5y[k — 1] = x[k], y[-1]=0.



