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AHHOTANMA

Lenpio Kypca sBIS€TCS HM3Y4YEHHE TEOPETHUUYECKHX OCHOB mudpoBoit oOpadorku curHaioB (LIOC). Kypc
SBJISIETCS] TOJIOBBIM. B OCeHHEM cemecTpe pacCMaTpHBAIOTCS pasJelibl, CBA3aHHBIE C CIOCOOAMM OIUCAHUS
JTHMCKPETHBIX M HU(POBBIX CHTHAJIOB M CHCTEM BO BPEMEHHOH, YaCTOTHOM M Z — 0ONacTiX, OCHOBHBIMHU
METO/IaMU TIpeo0pa3oBaHMsi aHAJIOTOBBHIX (B TOM 4HCIE IIOJIOCOBBIX) CHUTHAJOB B IHUQPPOBYIO GopMmy,
nHtepdeiicamn BBoma-BeiBoma mus cucteM L{OC peansHOro BpeMeHu. B BeceHHEM cemecTpe H3y4daroTcs
OCHOBBI IM(PPOBOTO CIEKTPAIBHOIO aHaiW3a, IUPPOBOH (QHUIBTpAllMH, MHOTOCKOPOCTHOH 00paboTKu
curHajoB. B xozie u3ydeHus: Kypca oOydarommecs: 3HaKOMATCS C OCOOCHHOCTH IHM(POBOTO CHEKTPAIBLHOTO
aHanu3a (okHa, 3pdeKThl pacTekaHus U HaOXKeHHUs ), SPPDEKTUBHBIMU aJITOPUTMOM BBIYUCIICHHSI TUCKPETHOTO
npeoOpazoBanust Dypre - ObICTpbIM mpeoOpa3oBanueM Dypbe, HUPPOBBHIM CHEKTPAIBHBIM aHAIA30M
CIIy4allHBIX TOCJe0BaTebHOCTEH, IUPPOBHIMU (UIBTPaMU C KOHEYHOW W OECKOHEUHOW WMITYJIbCHOM
XapaKTEePUCTUKON, OCHOBAaMH MHOTOCKOPOCTHOM (DMIBTPALUK C TPUMEHEHHEM JACIUMALUH 1 HHTSPIIOJISLIUH.
AyauTopHbIe 3aJaHus MO Kypcy MPOBOIATCS B BHUJE JIEKLUH, HAIEJICHHBIX HAa H3y4YCHHE TEOPETHYECKOTO
Marepualia i perieHne NpakTHYSCKHUX 3a/1ay.

1. leau u 3apauu

eap AUCUMNIMHBI
u3ydeHue MeToaoB HudpoBoit 00padoTku curHanos (LIOC).

33]13‘[1/[ JAUCHUIIINHBI

OCBOCHHME CTyIeHTaMHu 0a30BbIX 3HaHUil no Metonam LIOC, oTHocAmmMMEs K (yHAaMEHTAIbHBIM
ornepanusaM — U(poBoi GUIBTPALUH U CIIEKTPAIBHOTO aHAJIN3a CUTHAJIOB.

npuoOpEeTeHNE TEOPETHUECKUX 3HAHWW B 00NacTh IUQPPOBOH (QUILTPAIMM W CIEKTPAITLHOTO
aHaJM3a CUTHAJIOB, IPHOOPETEHHE HABBIKOB pemeHus npakrniaeckux 3amaaq [IOC.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(eCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-4 Crioco6eH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMUYECKOTO M MPO(ecCHOHAIBEHOTO

B3aNMOJIEICTBUSA
OIIK-1 Bnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeT W CcHOcOOEH  MCIIOJIB30Barh B
HAyYHBIX 3HAHHI B O0JIACTH mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC

(bHSHKO-MaTeMaTI/I‘leCKI/IX HayK HAay4HbIC 3HAHU B obOmacTu (1)H3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH TpPUMEHSThH
(u3MKO-MaTeMaTHYeCKNX HayK Ul PEIICHUs IOCTABICHHOM

3HaHUS B o0JacTu

TEXHOJIOTHH
3a1a4u, HOPMYIIMPOBAHKS BBIBOIOB U OLCHKH IOJYYCHHBIX
pe3ynbTaToB

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

WCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

(MonenMpoBaHKUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:



- METO/IBl peaym3anuy QyHaaMeHTabHbIX onepanuii [OC;
- un(poBoil GUIBTPALIMU U CIIEKTPAJIBLHOTO aHAJIH3a CUTHAJIOB, MHOTOCKOPOCTHOW 00padOoTKH.
YMETh!

- TIOJIb30BATHCSI CBOMMHU 3HAHUSIMU JUTS penIeHus pyHIaMeHTaIbHbIX U NpuKIaaHbix 3a1a4d [HOC;
- leaTh MpaBUWIBHBIE BEIBOABI U3 COMIOCTABIECHUS PE3YJIBTATOB TEOPUH U IKCIIEPUMEHTA;
- IPOM3BOAUTH YHUCIICHHBIC OIIEHKH NPEIEIbHbBIX TAPAMETPOB HU(PPOBBIX CUCTEM;
- BUJCTh B TEXHUYECKHX 3a/1a4ax (pu3nueckoe copeprkaHue;
- ocBauBarh HOBble oOmactu mpumeHeHus [{OC, Teopermueckue MOAXOABI M IKCIIEPUMEHTAJIBHBIC
METOJUKHU.
- IOoJyyaTh HaWIydllMe€ 3HAau€HUs M3MEPSEMbIX BEJIMYMH M IPABUIBHO OLIEHUTh CTENEHb WX
JIOCTOBEPHOCTH;
- paboTaTh Ha COBPEMEHHOM, B TOM YHCJIE€ U YHUKAJIbHOM 3KCIIEPUMEHTAILHOM 000pYI0BaHHH;
- 3(QQEeKTUBHO HCHOJb30BaTh WH(POPMALMOHHBIE TEXHOJIOIMH M KOMIBIOTEPHYIO TEXHHMKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.
BJIaJIETh:

- HaBbIKAMH CaMOCTOATEIBHOM paboThl B N30paHHOM HAay4YHO-TEXHUYECKOM HAIpPaBICHUY;

- KyJIBTypO# TMOCTaHOBKHM M MOJEIMPOBAHMSA 3a/1a4 LU(POBOIl (PMIBTPAMU U CIIEKTPAIBHOTO aHAIN3a
CUTHAJIOB B nakeTe nporpamm MATLAB;

- HaBBIKAMH TPaMOTHON 0OpaOOTKH pe3ylbTaToOB IKCIEPUMEHTA M COMOCTABIECHHS C TEOPETUUECKUMHU
JaHHBIMH;

- HaBbIKAMH OCBOCHUS OO0JBIIOT0 00beMa HHPOPMALINH.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Uurepdetic BBoga-BeiBoga cuctem [[OC 5 5
peanbHOro BpeMeHu. Pemenune 3agad.
) HuckperHsle mnpeoOpazoBanus Dypse. 5 5
Pemenue 3anay.
3 JuckpeTusanysi aHaJOrOBBIX CHUTHAJIOB. 5 5 15
Pemenue 3agauy.
4 MHorockopocTHasi 00paboTKa CHUTHAJIOB. 5 5 2
Pemenue 3anay.
5 Hudposas  ¢unbrpanss  CUTHAJOB. 5 5 )
Pemenue 3agauy.
Hudposoii CIEKTPaJIbHBII aHau3
6 5 5 26
(IICA) curnanos. Pemenne 3agay.
Nroro yacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennuii)

1. Uarepodeiic BBona-BriBona cuctem [{OC peansHoro BpeMenu. Perenne 3a1au.




Amnanorosbliii uHTEpdetic BBoga-BeBoja cucteM L{OC peanbHOTO BpeMeHH
2. luckpetHble npeobpazoBanus Pypre. Penenue 3amay.

JuckpetHoe Bo Bpemenu mpeobpasoanne @ypoe (JIBIID). duckperHoe nmpeobpazoBanue Dypbe

(AID).

3. JIuckpeTH3anus aHaJIOTOBBIX CUTHAIIOB. Pemenue 3amad.

CUTHAJBI U CHCTEMBI C TUCKPETHBIM BpeMeHeM. [IicKpeTn3aius aHaJIOrOBBIX CUTHAIOB
Cemecrtp: 2 (Becennuit)

4. MHoTrOCKOpOCTHast 00paboTka curHaioB. Pemmenne 3a1ay.

OCHOBBl MHOTOCKOPOCTHOH (QUIBTpallMM ¢ NPUMEHEHHEM JACeUUMAllMd W HWHTEPIOJALNUH,
IIPOPEXKUBAHUS 110 BPEMEHHM M II0 HacTOTe. YMEHbIIEHHE YacTOThl JAUCKpPETH3alMU (Aeuumanus).
VYBenuueHne 4acTtoTel AWcCKpern3auuu (uHTEepnomsuus). IlpuHounel MHOTOMa3HOM (GUIBTpaLUH.
banku QunbrpoB. IlpakTHdyeckue KOHBEPTOPHI CKOPOCTH Tiepeiadd JaHHbIX. lIpuMeHeHHe
MHOTOCKOPOCTHOM 00pab0TKH B HU(PPOBBIX aynnoCcHcTEMaXx, IU(PPOBOI CBSI3H, PaIuOIOKALIUH.

5. Hudporas ¢punsrpanus curaanos. Pemenne 3amaq.

Jluneitapie quckpeTHbie GUIBTPBL. PasHoCcTHBIE ypaBHeHH. [lepexon oT npeodpasoBanus Jlamaca k
z-nipeoOpazoBanuio. ColicTBa z-peodpazoBanus. [IpuMepsl z-npeobpazoBanus. Z-npeodpazoBaHue
SIUHUYHOTO HMIYJIbCA, CAMHUYHOTO CKadKa, JCHCTBUTEIBHOW W KOMIUICKCHOW OSKCIIOHEHTHI,
JIMCKPETHON CHHYCOHMJBI M KOCHHYCOHBbI. Bbruncienne oOpaTHOro z-mpeoOpa3oBaHMs. YpaBHEHHE
mQpoBoro GUIETpa B TEPMHUHAX Z-TIpeoOpa3oBaHusl. MIMITynbCHAs U IepelaTOYHasi XapaKTePHUCTUKI
U poBoro GuisTpa. YcIoBHE YCTOHYUBOCTH NPU PEKypCUBHON peanu3anuu. [IpuMeps! nudpoBbIx
¢unbTpoB. Ludposoii unrerparop. Ludporoit muddepennuarop (mpocroii). TpancBepcaabHbII
GubTp.

Hudposbie ¢uiasTpel ¢ KoHeyHOHM wuMmynabcHON xapakrepuctukon (KHUX-¢unsrpsr) CnocoObt
peanuzanuu. Kux-Qunsrpsl ¢ juHelHOW (a3oBON XapakTepuCTHKOH. Peammzanus xux-(QuibTpoB
METOJIOM 4YacTOTHOH BBIOOpPKH. [peOeHUarslii (GUIBTp, €ro XapaKTepUCTHKH M peaTH3alusl.
KommiiekcHble pe30HATOphl, MX XapaKTepUCTUKH U OloK-cxema peanu3anuu. Kux-QuisTpsl ¢
HeasIMU Koo dunreHTaMu OUIBTP CKONB3AIIET0 ycpeaHeHus. [ peOeHKa MOoI0COBBIX (MIBTPOB H
JII®. Cxonp3simuii crieKTpajibHbIA aHaIH3. BeicokockopocTHas cBepTKa ¢ ucnonb3oBanueM bIID.

Hudposbie GunbTpel ¢ 6eckoHEUHOW UMITYIbCHON XapakTepuctukoi (BUX-¢unbrper). CTpyKTYyphI
BUX-punerpoB. Cunrte3 BUX-punsTpoB mno meromy OWIMHEHHOro  z-mpeoOpa3oBaHusl.
YeroitunBocte BUX-unsrpoB. AnroputMm [epriens peKypCHBHOTO BBIYMCICHHS MOAMHOXKECTBA
orcuéroB [AI1D. AnantuBHble QUABTPHI.

6. Lludporotii cniexkrpanprbiii aHamm3 (L{CA) curnanos. Pemenne 3amaq.

Hudposoii cnexrpansubiii ananu3 (LJCA) meromom [II1®. Bpemennas u uactorHas ocu JIID.
CootserctBue mexay AIID, psgom @ypbe u HenpepbIBHBIM MpeodpazoBanueM Pypre. Cszp 11D
n JIBII®. Hnrepnomsuuonnas ¢opmyna BoccranosieHus J[BII® mo koaddunmenram JII1D.
WnTepnonsinus 3a c4€r AONONHEHUS HyIsIMH. MHTeprnionsauus QyHKIUA ¢ OrpaHUYSHHOHN MOJ0COoi ¢
nomotpto JAII®. Bpemennas u yacroras ocu JIID. /I[pa myTu mepexona OT HENPEPBIBHBIX K
JTUCKpeTHBIM mpeoOpazoBanusiM Pypre. Ocobennoctu uudposoro crnekrpanpHoro ananmza (LICA)
metogom JIID. Dddextsl HanokeHUs, pacTeKkaHusl, Tapa3UTHONH aMIUIMTYJTHON Momyisiuu. OkHa
MIPHU TAPMOHUYECKOM CHeKTpaibHOM aHanu3e MetoaoM JAIID. [Ipumepsr okon. [IpsimoyronsHoe OKHO,
okHa XaHHa u XommuHra. Otknuk J(IId-ananuzaropa Ha AUCKPETHBIA TapMOHUYECKUN CHUTHAI.
OneHka CHeKTpa 1Mo JUCKPETHBIM OTcueTaM curHajia. Koneunoe uncio orcuéroB. SABnenue ['m60ca.
Anpo Jdupuxne u sapo deiiepa. beictpoe mpeoOpazoBanne Dypre (BIID). Amropurm BIID ¢
cocTaBHbIM OcHOBaHUEM. AnropuTt™ bII® ¢ ocHoBanueM 2. Anroputmsl BII® ¢ npopexuBanuem no
BpeMeHH M 1o vactore. AnroputMmbl BII® ¢ mocrosHHON CcTpykTypoil. Berumcienue obGparHOro
AIID.



HCA cnyuaiinpix mocienoBarenbHOCTel. CrieKTpajibHble XapaKTEPUCTUKUA CIyYaWHBIX CHTHAJIOB.
CrnekrpansHast  mwiotHocts  MomHoctn — (CIIM).  Koppensiumonnast — ¢ynkuumsi.  Teopema
Bunepa-Xununna. Henapamerpuueckue meronsl LICA. Meronbl nepuonorpamm, KOppeasiuOHHBINR
Mmerof, MeTon Gpunsrpanun. [lepuogorpamma ¢ auckpetHsIM BpemeHeM. Criaxkuanue ornenku CIIM
o Metoay baptierra, Yanua. Beioop okoHHBIX QyHKITHA.

[Tapametpuueckue wmetoasl oueHku CIIM Bpemennsix psigoB. Ilapamerpudeckue Mopenu
BPEMEHHBIX psAoB: aBroperpeccuoHHas (AP) mozens, momens ckombssamiero cpeanero (CC) wu
KOMOMHHMPOBaHHAsI MOJIENb aBToperpeccuu — ckonbasiero cpensero (APCC). Ouenku mapaMeTpoB
monenu. [lomydenne onenok CIIM. Cpaaenue orneHok CIIM c¢ uctunnoit CIIM mo TowHOCTH M
pa3pereHHIO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

.HCKI_II/IOHHaH ayaAuTOpHd C IIPOCKIIMOHHBIM O60py;[OBaHI/I6M " JOCTYIIOM B CCTh ((I/IHTepHeT».

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1

. luckpeTHOE npeobpazoBanre Oyphe B IUPPOBOM CHIEeKTpaibHOM aHanuze [Tekct] : yueb. mocobue

s By30B / FO. A. Pomaniok ; M-Bo oOpa3oBanus u Hayku Poc. @enepaunu, dexn. areHTCTBO 110
oOpazoBanuio, Mock. (pu3.-TexH. uH-T (roc. yH-T .— M. : M®TH, 2007 .— 120 c.

JomnonHurensHas aureparypa

1

. Hudporas o6padotka curHanos [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.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1

2

. Buneonekuuu Ha caiite MOTU http:/lectoriy.mipt.ru
Pomantok FO.A. «OcHOBBI 1TM(poBOY 00pabOTKH CUTHAIOBY B 2014T.
Pomantok FO.A. «[ludposast o6padbotka curnaisos» B 2015t
. Marepuanst Ha caiite FRTK.FIZTEH.RU (paznensr: crynentam — y4uéba — mudpoast 0opaboTka

CUTHAJIOB).
Marepuansl Ha caiite http://frtk.ru/forstudents/study/studyMaterials/Skurs-DSP/
Marepuanst Ha caiite FRTK.FIZTEH.RU (pa3nensr: crynentam — yuéba — 5 kype- undponas

(o)

OpaboTKa CUTHAJIOB).

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpammuoe obecnieuenue:

nakeT NpuKiIagHbIx mporpamm MATLAB,

nUcTpuOyTHB Anaconda Juis si3bIka nporpaMmupoBanus Python 3,
makeT GNU Octave.

OmnJaliH-CepBUCHI 111 KOMITBIOTEPHOTO MOJICIIMPOBAHUS:

Google Colaboratory http://colab.research.google.com/,
MATLAB Online https://www.mathworks.com/.

CHCTEeMBI TUCTAHIIMOHHOTO O0YUYCHHS:

LMS Google Classroom (Cuctema ynpasieHus o0ydeHrem),
Google Hangouts Meet (cepBrc BiIeOKOH(DEPEHIICBA3H).

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



Kypc sBisieTcst JIEKIMOHHBIM, MOCHE KaXIOW JICKIIMU MPEAIaraloTcs HECKOIBKO MPAKTHUECKHUX 3ajad
IUIS CaMOCTOSITETIBHOTO pelieHus. KOHCIEKTHI JISKIUH N0 KypCy PerysipHO ITyOIMKYIOTCS Ha caiite
kadeaper http:/kprf.mipt.ru/ (pazmen «Yuebnole kypchl / lludpoBas o0paboTka CHUTHAIIOBY).
CamocTosTenpHas padoTa BKIIOYAET B ce0s pelIeHUe 3aa4, YTeHHE PEKOMEHJOBAaHHOM JHTEPaTypHl,
HOJITOTOBKY K KypCOBO# padore.

B ToM umciie pekoMeHIyeM IIPOYUTaTh:

1. Hudporas o6padoTka curHanoB u Matlab: Yue6Hoe nocobue. / Apropsl Cononuna AWM. u ap. —
CII6.: BXB-Iletepbypr, 2013 r.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: KocMuueckue TexHonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
HEeHTp oOpazoBarenbHbIX nporpamm OPKT
KYpC: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: T.A. Topmaros, crapmuii npenoaaBaTeb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocoGeH mpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneet cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHON  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-4 Crioco6eH ycrenHo peanu30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHUS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAIHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus auciuiuinabl «l{udposas 06paboTka CHTHAIOBY 00YYarOIIUICS JOKEH:

3HATb:

- METO/IBl peaym3anuy QyHaaMeHTanbHbIX onepanuii [OC;
- un(poBoil GUIBTPALIMU U CHIEKTPAJIBLHOTO aHAJIH3a CUTHAJIOB, MHOTOCKOPOCTHOW 00padOoTKH.

yMeTh:

- TIOJIb30BAThHCSI CBOMMHU 3HAHHMSIMU JUTS pelIeHus pyHIaMeHTaIbHbIX U NpuKIaaHbix 3a1a4d [HOC;

- leaTh MpaBUWIBHBIE BEIBOABI U3 COMIOCTABIECHUS PE3YJIBTATOB TEOPUH U IKCIIEPUMEHTA;

- IPOM3BOAUTH YHUCIICHHBIC OIIEHKH NPEIEIbHbBIX TAPAMETPOB HU(PPOBBIX CUCTEM;

- BUJCTh B TEXHUYECKHX 3a/1a4ax (pu3nueckoe copeprkaHue;

- ocBauBarh HOBble oOmactu mpumeHeHus [{OC, Teopermueckue MOAXOABI M IKCIIEPUMEHTAJIBHBIC

MCTOOHKH.

- 10Jiy4aTb HaWJIydlIue€ 3Ha4YCHUA HU3MEPACMbBbIX BCIWYMH U TIPABUIJIIBHO OHLCHUTH CTCIICHb HX

AOCTOBCPHOCTH,

- paboTaTh Ha COBPEMEHHOM, B TOM YHCJIE€ U YHUKAJIbHOM 3KCIIEPUMEHTAILHOM 000pYI0BaHHH;
- 3(QQEeKTUBHO HCHOJb30BaTh WH(POPMALMOHHBIE TEXHOJIOIMH M KOMIBIOTEPHYIO TEXHHMKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUUECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIAA€Th:

- HaBbIKAMH CaMOCTOATEIbHOM paboThl B N30paHHOM HAay4YHO-TEXHUYECKOM HaIpPaBICHUY;
- KyJIbTypO# TMOCTAaHOBKH ¥ MOJEIMPOBAHMSA 3a/1a4 LU(POBOI (PMIBTpAMU U CIIEKTPAIBHOTO aHAIN3a

CUTHAJIOB B nakeTe nporpamm MATLAB;

- HaBBIKAMH TPaMOTHON 0OpaOOTKH pe3ylbTaToOB SKCIEPUMEHTA M COMOCTABICHHS C TEOPETUYECKUMHU

JaHHBIMH

- HaBbIKAMH OCBOCHUS OO0JBIIOT0 00beMa HHPOPMALINH.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO




Texkymmii KOHTpoOJbL TO TofoBOMY Kypcey «lludpoBas oOpaboTka CHrHANOBY» TPOBOAWUTCS B BHUJC
YeThIPEX KOHTPOJBHBIX pabOT M PELICHHUS 3a/1a4, PeAaracMbIX Ha KaXKI0H JEKINH.

1. KourtpoabHble pabOTHl MPOBOISTCS €IMHOBPEMEHHO AJISi BCEX CTYIEHTOB. B Kaxkaom cemectpe
MPOBOIUTCS JIB€ KOHTPOJIbHBIE pabOThl (BCETO YeThIpe KOHTPOJIBbHBIE paboThl). Kaxkmomy cryneHTy
npeyiaraeTcss WHAMBHUIAYAJIbHBI BapuaHT KOHTPOJBHOW palOThI, COCTOSIIMH M3 Tpex 3aaaqy Io
[IPOYUTAHHBIM JIEKLIUSM.

[TpuMepsl BAPHAHTOB KOHTPOJIBHBIX PadoT.
Konrponbnast pabota Nel.

Nel. Teopernueckwuii Boripoc. [udpo-HamoroBoe nmpeodpazoBaHue ¢ 3armacoM 1o yacrore. Peannzanus
B ITPOUTPBIBATENAX KOMIIAKT-ANCKOB.

No2. ChopmynupoBarh 1 J0Ka3aTh TeopeMy 00 n3MeHeHun Macmrtada s JBIID.

Ne3. Jlana xkoHeuHas mociiegoBareiabHOCTh X(k) B BUIIE MSITH OTCUETOB MPSIMOYTOJILHOTO UMITYJIbCA.

a) Haiiti u u300pasure no moxymo JABIID 3T0# nocienoBaTebHOCTH.

6) Haiitu wu wm300pasute mno wmomymo JBII® nmns mnepuoguueckoro MOBTOPEHHUS  3TOU
[OCJIEA0BATENBHOCTH € IepuonoM N=5.

KonrponbHast pabota Ne2.

Nel. Teopernueckuii Bompoc. IlonocoBoii pekypcuBHbii KUX-dunetp. Tlepematounas ¢yHKIus,
pa3HOCTHOE ypaBHEHHE, OJIOK cxeMa peanu3anuu. VIMITyIbCcHas M YaCTOTHAs XapaKTEPUCTUKU.

Ne2. OmpenenuTs OTKIMK Ha €AMHUYHBIA UMIIYJIBC U HA AUCKPETHYIO (PYHKIHMIO BKIIIOUECHUS PUIBTpa,
pasnoctHoe ypaBHeHue kotoporo y(k) — 0,5y (k— 1) =x(k), y(-1)=0.

Ne3. Tloka3arb, uTo JUHEHHas (pa3oyacTOTHAS XapaKTEPUCTHUKA (HIBTPA COOTBETCTBYET IOJIIOCY WU
Hym0 iepegarounoit pyakuun H(z) npu |z|<1. [IpuBectu npumepsl.

Konrponbnas pabora Ne3.

Nel. Teopernyeckuii Bompoc. bukBajpaTHbIi Onok: TipsiMas MW KaHOHWYECKass  (HOPMBL;
aMIUTUTYIHO-4aCTOTHast ¥ (a304acTOTHAS XapaKTEPUCTUKU; UMITYJIbCHAsl XapakTepucTuka. [IpuBectu
IpUMep MOCTPOEHUS CIOKHBIX KAHOHMYECKHX (pOpM Ha OCHOBE OMKBAAPaTHOIO KAHOHHMYECKOTO OJI0Ka.
Ne2. Paccmotpers BUX-bunbTp nepBoro mnopsijika, alroputM UGpoBor (pUILTpaud KOTOPOTO UMEET
Bug y(k)=2x(k)-0,5x(k-1)+ 0,5y(k-1).

a) Haiitu nepenarounyto GyHKLIMIO M UMITYIBCHYIO XapaKTEPUCTUKY (QUIIBTpA.

0) M300pa3uTh HyIb-NMOJIOCHYIO AUarpaMMy U OJI0K-cxeMy (HIBTpa.

Ne3. KUX-dpwunbtp 3amaérest orcuéramu uMmmnynbeHor xapaktepucTuku: h(k)=2 mns 0<k<5 u h(k)=0
s apyrux k. Jlnst peKypCHBHOTO M HEpEKYPCHBHOTO CHOCOOOB pealn3alliy 3alucarbh pa3HOCTHHIE
ypaBHEHUS], U300pa3uTh OJIOK-CXEMBbl (PUIBTPA, ONPENENUTh Nepeaaroynble (pyHKIUH, HAUTH (Ha30BYIO
3aJEPHKKY.

KonrponbHast pabota Ne4.

Nel. Merox MOAMQPUIMPOBAHHBIX MEPUOAOTPaMM (METOA Y3n4a) JUIs OIGHKH CIEKTPAIbHOM
TUIOTHOCTH MOIIHOCTH.

Ne2. HenpepbIBHBINM CTallMOHAPHBIN CIlydallHBIA CUTHA]I 00JaJaeT Y3KOIMOJOCHOHM CIEKTpPalbHOM
TUIOTHOCTBIO MOITHOCTH, paBHOW Hymo npH [f|>10 k['n. Ha uaTepBane B 10 ¢ curnan mogsepraercs
nuckperusanuu ¢ yactoroi 20 kl'm, mocie 4ero CHeKkTpaibHas IUIOTHOCTh MOLIHOCTH OLICHHUBAETCS
METOJIOM YCPEIHEHHBIX niepruogorpamm baptierra.

a) Uemy paBHa IiMHa mocienoBareabHocTH L?

6) Kaxoe uncno cermentos P Oyner umeTs CUrHaj, €ClIM OTJEIbHbIE €r0 yYacTKU He HePeKPhIBAIOTCS?
Ne3. TToctpouTts rpad BITD ¢ mpopexkuBanueM no yactore uist N=16. Yka3ars Bce BEKTOPbI IOBOPOTA.
2. Pemenne 3amau, mpeajaraeMblX Ha KaxaoW Jekuuu. ExeHenenpbHO  CTYIEHT MNpeAcTaBiseT
camocTosTeNnbHOe pemenue 2-3 3amad (30-40 3amag 3a cemectp, 60-80 3a71a4 3a TOOBOM Kypc). ITO
MOTYT OBITh aHATUTHYECKUE PEIIeHHs, JIM0O penieHus ¢ nudpoBbiM MoaenupoBanreMm (B MATLAB,
Python).

IIpumeps! 3agau.

Nel. ®unbrp onmckiBaeTcst pasHocTHBIM ypaBHeHueM y(k) — a y(k — 1) = x(k), y (=1) = 0. Haiitu
UMIYJIbCHYIO XapaKTePUCTUKY (HUIBTpa M ONpPEACTUTb YCIOBUS YCTOWYMBOCTH U (U3NUECKOU
peannu3yeMocTH.

Ne2. ChopmynupoBath 1 jjokazaTh TeopeMmy KoTenbHHUKOBA B 4aCTOTHOH 001acTH.

Ne3. B nudpoBbix cuctemax juis N-TOYEUHOH MMOCIIEAOBATEILHOCTH OTCUETHI CHIEKTPaIbHON (QyHKIMH
X(v) B Toukax nAv, Av=I1/N, coBmagator ¢ kodpdunuentamu IO X(n). [lokazarp, uro s
IeUCTBUTENILHON TocnenoBarensHOCTH X(K) nHBepcus crnekrpa X(n) OCyIIecTBISETCS TyTeM IPOCTOro
W3MEHEHHS 3HaKa KaXJ10ro BToporo orcyera x(k).



Ne4. JlaHo pazHOCTHOE ypaBHEHHE ITUPPOBOTO GHIBTPA HIKHUX 4aCTOT
y(k)=0,1x(k)+0,15x(k-1)+0,05x(k-2)+y(k-1)-0,25y(k-2).
Onpenenuth ko3 duimenT nepenadn nudpoBoro GpuILTpa Ha HYJIEBOH YacTOTE.

Ne5. Tloctpouts tpad BIID c mpopexmBanuem mo BpemeHu i  N=16. YkazaThb Bce BEKTOPEI
MOBOPOTA.

Ne6. HempepbIBHBINM CTallMOHAPHBIN CIydaliHBIA CUTHANI 00JaJaeT y3KOMOJOCHOHM CIEeKTPaIbHOM
IUIOTHOCTBIO MOILIHOCTH, paBHOU Hymo npH [f|>10 kI'u. Ha unTtepBane B 10 ¢ curnan mogsepraercs
Juckperusanuu ¢ yacrorod 20 kl'm, mocie 4ero crekTpaibHas IUIOTHOCTh MOLIHOCTH OLIGHUBAETCS
METOJOM YCpEeOHEHHBIX nepuonorpamm baptnerra. IIpy BBIYMCIEHUH NEPHONOTPAMM HCIOIB3YETCS
anroput™ BII® ¢ ocnoBanuem 2. IlycTh AMHA CErMEHTOB CUTHAJA COBMaAaeT ¢ pazmepHocThio JI1D
nu pasHa N. Ilpu kakoM HauMeHbLIEM 3HaueHHMH N PaccTOSHHUE MEXAY 4YacTOTaMd, B KOTOPBIX
BBIYHCIISIETCS CIIEKTpabHas OlleHKa, He npeBbimaeT 10 I'i?

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB IAJId CAa4X 3a4CTa B 9-om CCMCECTpC:
1. I/I,I[ea.]'H:HaH JAUCKpPCTU3alus. CHGKTp AUCKPCTU30BAHHOI'O0 CUTHAJIA.

2. [IpencrasieHre CUTHAIOB paaaMu 1Mo GyHKIHsAM orcueToB. Teopema KortenbHukoBa (PUHUT-HBIN U
He()UHUTHBIA CIIEKTPHI).

3. JluckpeTn3aTopbl ¢ KOHEYHBIM BpPEMEHEM BBIOOPKH. JIMCKpETH3aTOphl C YCTPOHCTBOM BBIOOPKH
XpaHEHHs U CTpoOMpoBaHUEM. [IMCKpeTH3aus ¢ yCpeIHEHHEM.

4. TuckpeTu3aius CHHYCOUAAIBHBIX CUTHAIOB. D((eKT HamoKeHus.
5. luckperusaliis B 9aCTOTHOM OOJIACTH..

6. KommiekcHoe nipeacrasienue kosebdanuid. [IpeodpazoBanue ['mipbepra. KommiekcHas orubaromas
U €€ CIIEKTD.

7. duckpern3anys noI0COBBIX PAAUOCUTHAIIOB.
8. JluckpeTu3anys aHaIMTHYECKOIO CUTHAJIA.

9.KBazmparypras auckperusanus. POpMUPOBAHUS OTCUETOB KBAApaTyp U3 OTCUETOB y3KOIOJIOC-HOTO
kosieOanus. UHTepnperanus B 4aCTOTHOM o0nacTu

10. CyOmuckpeTrHm3anus  TOJOCOBBIX  PaJHOCHUTHANIOB, BBIOOD  YacTOThl  JIMCKPETH3AIIHU.
CyOnuck-peTu3anysi IMOJIOCOBBIX CHUTHAJOB C LEJIOYUCIeHHOH mnonocoi.  CyOmuckperusanusi ¢
KBaJ[paTypHOH JieMoAyIsiiueit. BeIOOp 4acTOThI AUCKPETH3AINY.

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

12. JIuckperHoe Bo BpemeHu mnpeoOpazoBanue Pypre ([ABIID). Yersipe dopmbr 3anucu BIID.
OcHOBHBIE CIIEKTpalibHbIE TeOpeMbl U cBoiicTBa [IBIID.

13. CxogumocTts JIBII®.

14. BoccraHoBieHHE CcHUTHala IO AWCKPETHBIM oOTcdyeraM. VneanbHbli M peaybHble (UIIBTPHI
BOCCTaHOBJICHHS.

15. Kay3anpHas anmpokcuManys UaeaabHOro GUiIsTpa HUKHUX YacTOT.
16. ®unbrpsl barrepBopra u Yebrbimiesa.

17. BoccranoBiieHHE CHI'HAJIOB MMyTECM HHTCPIOJISIINN. Kycquo—CTynquaTaﬂ n Kyco‘iHO-JIHHCﬁHaH
HUHTCPIOJIALIUAA.

18. Ananoro-uudposoii npeodpazorarens (ALIT). YeTpoiicTBO BHIOOPKU-XpaHEHMSI.
19. XapakTepuCTHKH KBAaHTOBATES NIPH UCTIOIB30BAaHUH OKPYIVIEHHS U YCEUCHUSI.
20. Omubka kBaHTOoBaHUS. CTaTUCTUYECKUE XAPAKTEPUCTHUKU ONIMOKN KBAHTOBAHMSL.
21. Pazpemaromas ciocobnocts ALII. lnramMudeckuii quamaszoH.

22. Ilpumenenune AIIIl ¢ TOBBIIIEHHOW YacTOTOM IUCKPETH3AIUMHU ISl YIPOIIEHHUS aHAJIOTOBOTO
(uIIbTpa 3aIMTHl OT HAJIOKEHHSI CIIEKTPOB (IPUMEPHI).

23. lludpo-ananorossrii npeodbpazosarensd (LIAIT). LIAIT kak HY ¢uibtp.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB JUISI CAaYH MAaruCTEPCKOro 3k3ameHa B 10-oMm cemectpe:
1. Huckpernoe npeodpazoBanue @ypoe (AI1D). Coiicta 1 Teopemst AI1D.

2. Teopema 0 IIUKINYECKON CBEPTKE.

3. Pasbuenue 2N-toueunoro [I1®D ra nBa N-TOUCUHBIX.

4. Marpuunas gopma JAI1D.



CooterctBue Mexay AIID u psgom Oypse.

Cootserctue mexay JAI1D u HenpepbIBHBIM MTpeodpa3oBanneM Dyphe.
Cas3p 11D u JIBIID.

WnTeprnionsimms 1o6aBieHUEM HYIEBBIX OTCUETOB.

® N

9. HHarepnonsiust GyHKIUH ¢ OTrpaHUYCHHOM 1oJI0coi ¢ moMorsio 11D

10. Bpemennas u yactotHasi ocu JAI1D.

11. OcobGeHHOCTH CIIEKTpaIbHOTO anaau3a metozom JII1D.

12. OcobeHHOCTH TPUMEHEHHUST OKOH TIPU CIIEKTPaIbHOM aHanu3e Metoaom JI11D.

13. TIpsmoyronbHOe okHO. TpeyronsHOoe okHO (0KHO bapTtierra).

14. Oxna XaHHa 1 X>MMHUHTA.

15. Br100op OKOHHBIX (DYHKIIHIA IPU CIIEKTPATBHOM aHAIN3€ CUTHAJIOB.

16. KoncrpynupoBaHrie OKOHHBIX (DyHKITHH.

17. Anroputmsl Beraucnerus JI1O.

18. bricTpoe npeodpazoBanue Dypbe.

19. Anroputm BII® ¢ cocTaBHBIM OCHOBaHHEM.

20. Anroputmsl BII® ¢ ocHOoBaHuEeM 2.

21. CrnextpanbHbIi aHATN3 B TOUYKAaX Z-TUIOCKOCTH . AnroputM [eprens.

22. CreKkTpanbHBINA aHAJIN3 CIYYalHbBIX MociaenoBarensHocTeit meronom [I10.

23. Meton nepuoaorpaMM OIEHKH CHEKTPaIbHOM MmIoTHOCTH MotHOCTH (CIIM).

24. Meton baptnerra crnaxuBanust ornenku CIIM.

25. Metox MOIUUIIMPOBAHHBIX IIEPHOIOTPAMM (METOJ] ¥YaIr4a).

26. Koppensunonasit metoz orieHku CIIM.

27. llpumenenune z-peodpa3zoBaHus B 00padOTKE CUTHAIIOB.

28. JIuneiiHple qUCKpeTHBIE GUILTPhL. Pa3HOCTHBIC ypaBHEHMUS.

29. YpaBHeHHe IUPPOBOTO QPUIBTPa B TEPMUHAX Z-TIPEOOPA3OBAHHUS.

30. UmmynbcHast 1 mepeaTodHasi XapakTepUCTHKU U(POoBOro GpuiabTpa. YcaoBrue yCTOMUMBOCTH.
31. Ilpumepst mudpobix GunsrpoB. Lndposoii uarerparop. Ludporoit quddepennmarop (mpocToit).
TpancBepcanbHbIil GUIABTP.

32. Hudposblie GuiasTpsl ¢ KOHEYHON UMITYIbCHOM XapakTepucTukoit (KUX-punsrpsr).
33. PekypcuBHsiii Mmeton peanuzanun KUX-punerpos. MeTon 4acTOTHOH BBIOOPKH

34. Kux-Quasrpsl ¢ IMHEHHOHN (a30BOil XapaKTepUCTHKOM.

35. Hudposbie GunasTpsl OeCKOHEUHOW UMIYNbCHON XapakTtepuctukon (BUX-hunsTpsr).
36. AnantuBHbie HTUPPOBBIC PUIBTPHL.

37. MHorockopocTHasi 00paboTKa CUTHAJIOB.

38. [IpMHUHXITBI yMEHBIICHUS YaCTOThl AUCKPETH3ALMH (IeUMAaLus).

39. IIpyHUHMITBI YBETUYEHUS YACTOTHI AUCKPETU3ALNHN (MHTEPIIOISLIMS).

40. ITpuHumnel MHOTO(a3HOH PUIBTpaLUH.

41. IlpakTiueckne KOHBEPTOPBI CKOPOCTH MEPelau TaHHBIX.

42. IlpuMeHeHne MHOTOCKOPOCTHOH 00paboTKH B ayinocHCTEMaXx.

43. [IpumMeHeHne MHOTOCKOPOCTHON 00paboTKH B IM(POBOH CBS3H.

Kputepun oniennBanus

omnuHO 10 BeIcTaBnisieTcs CTyIeHTY, TOKa3aBlIeMy BCECTOPOHHUE, CHCTEMAaTH3UPOBaHHbIE, TITyOOKHe
3HaHUs y4eOHOM NpOorpaMMbl IUCLHUILIUHBI, TPOSBISIOIEMY HHTEPEC K JaHHOH NpeaMeTHON o0macTH,
IIPOIEMOHCTPUPOBABILIEMY YMEHHE YBEPEHHO U TBOPYECKH IIPUMEHSTh UX Ha IPAaKTUKE IIPU PELICHUU
KOHKPETHBIX 33724, CBOOOHOE U MpaBWIbHOE 000CHOBAaHUE NMPUHSTHIX PELICHUH. [ TaBHbIN KpUTEpHil -
pe3yabTaThl NUCbMEHHOW paboThl B KOHIIE CeMecTpa (IOKHBI OBITh pelIeHbl Bce 3 3a1auu B Oumiere).
YuuTeiBaeTCS KOJIMYECTBO M Ka4€CTBO PELICHUH 3a/ad, NPEAJOKECHHBIX Ha JICKIHMAX. 32 CEMECTp
Kaxomy cryaenty (120 den) mpeziaraercst mpecTaBuTh pemerus 20 3amay.

9 BricTaBnsieTcst cTyaeHTY, INOKa3aBIIEMY BCECTOPOHHHE, CHCTEeMaTH3MPOBaHHBIE, IITyOOKHE
3HaHMUA y4eOHOM MporpamMMbl JUCHUIUIMHBI U yMEHHE YBEPEHHO NPHMEHSATh MX Ha MPAaKTUKE IPU
pEIIeHUN KOHKPETHBIX 3a1a4, CBOOOJHOE U MpaBMIIbHOE 000CHOBAaHHE MPHUHATHIX perieHuil. [naBHbIN
KpPHUTEpUH - pe3yabTaThl MMCbMEHHON pabOThl B KOHIIE CeMecTpa (JOHKHBI OBITh PEIICHbI Bce 3 3a/1au
B Owmiere). JloMKHBI MpeacTaBieHbl pelIeHUss He MeHee 15 (u3 npeanoxeHHblx 20)3amad,
IIPEIUIOKEHHBIX Ha JIEKIHUIX.



8 BricTaBnsieTcst cTyaeHTY, INOKa3aBIIEMY BCECTOPOHHHE, CHCTEeMaTH3MPOBaHHBIE, IITyOOKHE
3HaHMA y4eOHOH mporpamMMbl JUCHUIUIMHBI U yMEHHE YBEPEHHO NPHMEHSATh MX Ha NPAaKTUKE HPU
pEIICHUN KOHKPETHBIX 3ajad, MpaBWIbHOE OOOCHOBAHHWE MPHHATHIX PELICHUH, C HEKOTOPBIMH
HejoueTamMu. [TTaBHBIA KPUTEPHid - pe3yabTaThl MTUCBMEHHON Pa0OoThI B KOHIIE ceMecTpa (JOKHBI OBITh
peleHsl Bce 3 3aaaun B OusieTe ¢ HEKOTOPBIMU HEAO0YETa-MU). Y YUTHIBACTCS KOJIMYECTBO M KaueCTBO
pele-HUH 3a1ad, IPeIOKEHHbBIX Ha JICKLHIX.

xopomo 7  BricTaBisercs CTyAEHTY, €ClIM OH TBEPAO 3HAET Marepuas, IPaMOTHO U IO CYILECTBY
W3JIaraeT €ro, ymMeeT NPUMEHATh IOJyYECHHBIE 3HAHUSA HA IPAKTHKE, HO HEAOCTATOYHO IPAMOTHO
00OCHOBBIBAET TOJYYCHHBIC pEe3yibTarThl. [J1aBHBIN KpUTEpHH - pe3yJbTaThl MMCHMEHHOH pa0OThHl B
KOHLIE ceMecTpa (HOJKHBI ObITh pemieHbl 2 U3 3-x 3agad B OmiieTe). YUHMTHIBACTCS KOJIMYECTBO H
KauecTBO PEIEHUH 3a/1au, IPEeUIOKEHHbBIX Ha JIEKLUAX.

6 BbricTaBiseTcst CTyAEHTY, €CJIM OH TBEPJO 3HAET Marepuall, I'paMOTHO M II0 CYLIECTBY M3Jlaraer
€ro, yMEeT NMPUMEHATh MOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3aJjad4 HEKOTOpbIE HETOYHOCTH. [TaBHBIA KpUTEpUH - pe3yibTarbl MUCHbMEHHOH paboThl B KOHIIE
cemecTpa (ZOKHBI ObITh pemieHsl 2 U3 3-X 3a1a4 B Owiere) YUYUTHIBAaeTCA KOJUYECTBO M Ka4eCTBO
peleHuit 3a1a4, NpeIoKEHHBIX Ha JIEKLIUAX.

5 BeoicTaBusieTcsi CTYJICHTY, €CIM OH B OCHOBHOM 3HAeT Marepuall, PaMOTHO MU IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOIMYCKaeT B OTBETE WJIHU B
pelIeHur 3aja4d J0CTAaTOYHO OOJBIIOE KOMMYECTBO HETOUHOCTEH. I[JaBHBIM KpUTEpHid - pe3yiabTaThl
MUCBMEHHON palboThl B KOHIE ceMecTpa (JOKHBI ObITh pemeHsl 1,5 - 2 u3 3 3agau B Ousere).
VYuuThIBaeTCS KOJIMYECTBO U KA9€CTBO PELICHUH 3a/1a4, MPEUIOKEHHBIX Ha JIEKIHAX.

yaoBieTBoputenbHo 4 BricTaBnsieTcsl cTyaeHTY, MOKazaBlieMy (parMEeHTapHbIH, pa3pOo3HEHHBII
XapakTep 3HAHUM, HEJIOCTAaTOYHO MpaBUIbHBIE (OPMYTUPOBKH O0a30BBIX IOHATHH, HapyIICHUS
JIOTUYECKOW IMOCIJIEAOBATEIbHOCTH B U3JI0KEHUH MPOTPaMMHOTO Marepuaia, HO IpU 3TOM OH OCBOWII
OCHOBHBIE pa3ziesibl y4eOHOH mporpamMmbl, HEOOXOIUMbIE sl JaibHEHmero oOydeHus, ¥ MOXKET
MPUMEHATh TOJYYCHHBIE 3HAHMS IO O0paslly B CTaHIAPTHOW cuTyauuu. [JaBHBIA KpuTepui -
pe3ynbTarhl MUCHbMEHHOW paboThl B KOHIE cemecTpa (JIOJDKHBI OBITh pemieHbl 1-2 u3 3-X 3amaq B
Ounere). YUHUTHIBAETCS KOJIMYECTBO M KAYE€CTBO PEIICHUH 3a/1a4, MPeII0->KEHHBIX Ha JICKLIUSX.

3 BeoicraBusieTcst CTyJIEHTY, NOKa3aBileMy (parMeHTapHBIH, Pa3pO3HEHHBIN XapakTep 3HAaHUH,
JOIyCcKameMy OIUOKM B (OpMYJIMPOBKax Oa30BBIX IOHATHH, HapyILIEHUS JIOTWYECKOM
MIOCJIEIOBATEIbHOCTH B M3JI0KEHUH IIPOrPaMMHOT0 Marepuana, caado BiIaJeeT OCHOBHBIMU pa3aeiaaMu
y4eOHOH NporpaMMbl, HEOOXOOUMBIMHU JUIsl JalibHeimero oOydeHHss W C TPYyAOM TNPUMEHSET
[IOJIyYEHHBIE 3HAHUS JAX€ B CTAHJAPTHOM CUTyaluu. 1JIaBHBIA KPUTEPUM - pe3yibTaThl IHCBMEHHOU
paboTel B KOHIE ceMmecTpa (momkHa ObITh permeHa 1 w3 3-x 3amad B Owsere). YuuThIBaeTcA
KOJIMYECTBO U KAUECTBO PELIeHUH 3ajad, IPEIJIOKEHHbIX Ha JIEKLUIX
HEYIOBJICTBOPUTENbHO 2  BBICTaBIsieTCs CTyIEHTY, KOTOpPBI HE 3HAaeT OOJblIel 4acTH OCHOBHOTO
copepkaHusi y4eOHOW MpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHuOKH B (OPMYIHPOBKAX
OCHOBHBIX IIPUHIUIIOB U HE YMEET UCIIOJIb30BATh [10JyUYCHHBIE 3HAHUS IIPU PELIEHUU TUIIOBBIX 3aiad.
[maBHBINA KPUTEPHI - pe3yIbTaThl MUCbMEHHON pabOTHI B KOHIIE ceMecTpa (He pelieHa HU OlHA U3 TPEX
3ama4 B Ounere). He mpencraiens! pemieHus 3a1a4, MpeIoKeHHBIX Ha JICKIHAX.

1  BeicraBnsieTcst CTylEeHTY, KOTOPBHIH HE 3HAET OCHOBHOTO COJIEPKaHUS Yy4eOHOH MpOorpamMbl
JUCLUUIUIMHBI, JTOMYyCKaeT rpyoeiimre omuOku B HOpMYITHPOBKax 0a30BBIX MOHSATHH AMCHUIUIMHBI U
BOOOIIIE HE UMEET HABBIKOB PEIICHHS THIIOBBIX MPAKTHUECKHUX 3a/1a4. [J1aBHBIN KpUTEPHI - pe3yIbTaThl
MMCBMEHHON PaboThl B KOHLIE ceMecTpa (He pelleHa HU onHa w3 TpEX 3agad B Oumnere). He
[IPEJCTABJICHBI PEIICHUs 3a1a4, IPEIJIOKEHHbIX Ha JIEKLHIX.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBenenus 3au€ta M 9JK3aMeHa o0Oyvarommecs MOTYT IOJIb30BaTbCsl MPOTPAMMOM
JUC-LUIIIMHBI, a TAKXKE CIIPABOYHOM JINTEPATYPOM, BBIUMCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIAN.
3au€T 1 9IK3aMEH MPOBOIATCA IIyTeM YCTHOTO OOCYKICHHS HAllMCAaHHOM paHee MHMCbMEHHOM paOoTBhI.
Y4uThIBa€TCSA KOIUYECTBO U KAUECTBO PELICHUH 3a4a4, IPEATIOKEHHBIX HA JEKIUAX.



