CTPYKTYPHAA OPrAHM3ALUMA OBYYAIOLLEW CPEAbI no AUCUUNIUHE  “UUPPOBASA
OBPABOTKA CUI'HAIIOB”
BepntokoB A K., Cymkosa JI.T.

Bragumupckuit 'ocynapcTBeHHbI YHUBEPCUTET
600026,Bragumup, yi. ['opskoro, 87, xadenpa PT u PC

OmHMM W3 BaXKHBIX HaIlpaBIEHWH WHTEHCH(UKAIUK O0Opa3oBaHMs HIIOBHIMICHUS ero 3ddekTuBHOCTH
SIBISIETCS CO3[JaHUe KOMITBIOTEPHOH 00Yydarollei cpeibl, OpUEHTUPOBAHHOHN Ha CHENMaIbHYIO PEIMETHYIO 00IacTb.
OcHoBy ee cocTaBisitoT nepconansubie OBM (IITDBM), o0beanHEeHHbIE B JIOKaJIbHBIE (CTICIMAIM3UPOBAHHBIE) CETH U
BBITIOJHSAIOIINE POJIb MHTEIUIEKTYalbHOTO MapTHepa Kaxzaoro oOywaemoro. [IpemosmaBaresn W CTYAEHTHI SIBIISIOTCS
y4JacTHHKaMH ¥ notpedutensmu obyyatommeii Cpenst (puc. 1).
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CryneHt

Puc.1 CtpykTypa oOy4Jaromei cpesl.

Haznauenue oOyqaromieid Cpeapl py NperogaBanuy JUCIUIUIHHET “I{ndpoBas 00paboTka CUTHAIOB™:

- ofecriedeHne CTYACHTOB (YHIAMEHTAIFHBIMH CBEACHUSMH 110 HANpaBICHUIO “TH(POBBIE METOIBI
00paboTKK WHpOpMANKU”, TPUOOPETAIONMEMY JTOMUHHUPYIOIIECE 3HAYCHUEC B PA3IMYHBIX 00JACTAX (pPaIuoJOKaIus U
PpaJMOHABHUT AL, TSIICKOMMYHHUKAIHS, TCICBUICHHE, OBITOBAS paauoaniaparypa, MeAUIUHCKAs IICKTPOHUKA);

-obecrieuyHre dPPCKTHBHOCTU ayAUTOPHONH M CaMOCTOSTEIBHOW pabOTHI CTYIEHTOB, MU(GEepeHIMAIUS 1
WHIUBUIYaIH3anus 00yICeHU,

- obecnieyeHME BO3MOXKHOCTH OOHOBJICHHMS Y4eOHOW HH(OpMAnMU B COOTBETCTBHH C JOCTHXKCHHUSMH
COBPEMCHHOW HAYKU U TCXHUKH;

- OCBOOOXICHME B MAaKCUMAJIbHON CTEMEeHW TpernoaaBaTrelel W CTyAEHTOB OT pPYTHHHOH pPabOTHI
(cocTaBneHne W MPOBEpPKA TPOMO3IKUX OTYETOB, M3yUCHHE PA3NWYHBIX WHCTPYKIMH Ha OyMa)KHBIX HOCHUTEISX U T.
IL.).

Crpykrypa obydatomeit Cpenbl mokazana Ha pucyHke 1. AnmapaTtHyio 9actb Cpepl COCTaBIseT JOKaTbHAS
ceTh nepcoranbHBIX DBM IBM PC ¢ uncnom pabounx cranuuii He Menee 10-12 (st nHAMBHU Iy aTu3aIiui 00yICHHS).

CTyIeHT Moy4aeT TeOPETHIECKYI0 HH()OPMAIIHIO Ha JICKIUAX MPeTogaBaTels U U3 (ailloB KOMITBIOTEPHOTO
yueOHmKa [IDBM, 3akperuiseT 3HaHUS B JIAOOPATOPHOM TMPAKTHKYME, IMPEIBApUTEIBFHO MHPOpaboTaB MaTepual
CaMOMOJrOTOBKM M TMpoias camorectupoBanue Ha [ID9BM. IlpemomaBaTens oOKka3blBacT MOMOIIL CTYJICHTaM B
nporiecce ux nuanora ¢ [I9BM u onleHuBaeT 3HaAHHS IO UTOTaM TECTHPOBAHUS H OECEIbI.

IIporpamuass dacte Cpenbl B BHAC BIICKTPOHHOTO (KOMIIBIOTEPHOTO) YYeOHHMKAa BKIIOYaeT B ceOs
TeopeTryeckyro 4actb kypca, (TEXTBOOK), meromudeckue ommcanus kK yaboparopHsiM paboram (LAB) u
TIpOrpaMHbIH KoMIuleKe 1udpoBoi obpadoTkn nHpopmarmu (DIGIT).
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NudopmanronHas B3aWMOCBSI3b MEXIy OCHOBHBIMH Temamu Teoperndeckoir yactu (TEXTBOOK),
nabopatopaeiM TpaktukymMmoM (LAB) wm oOydaromie-KOHTPOIMPYIOIMUMA —TporpamMMamu  komimiekca DIGIT
npejcTaBjieHa B Tadmurle 1.

Nzydaemsbrii Teopetnyeckuii matepuan paszout B katamore TEXTBOOK Ha mo3el (Momynu) wHGOpMAIUu
MIPEICTAaBICHHBIE CEMBIO YKAa3aHHBIMH B TaOJHUIIE TEMaMH, OTPAKAIOIIMMH OCHOBHOE COIEp)KaHHE ITUCIUTUINHBI
“Ilu¢poBast obpadboTka wmHPOpMarmu (curHasioB)”. Jpobnerne wHPOpPMAIMK HAa MOMIYINH, OMPEICIICHHBIC O3HI,
CIIOCOOCTBYET HE TOJIBKO JIy4IIEMy €€ YCBOSHHIO, HO M 00yClIaBIMBacT HEOOXOMUMYIO YIPaBIsIeMOCTh, THOKOCTh U
JUHAMUYHOCTh O00ydeHus. KaxIplii MOIyNb BKIIOYACT OCHOBHBIC TCOPCTUYECKHUC CBEICHUS, KOHCYJBTAIIMU II0
PEIICHUIO THUIOBBIX 3ajad, MaTepuai JUis CaMOIOATOTOBKH W CAMOKOHTPOJIS 3HAHWH (MHIUBHIyalTbHOE 3HAHUC H
KOHTPOJIbHBIE BOIIPOCHI).

B nabGoparopHbiii mpaktukym (katamor LAB) BxomsT onmcaHusi K JEBSTH JIaOOpaToOpHBIM paboTtam,
COINPOBOXKAAIOIINM ~ COOTBETCTBYIOLIIME TEMBI TeopeTHueckoro Kypca. ConepikaHneM ONHCaHUS  SIBISIETCS
(dopmMupoBaHne TeNel 1abopaTopHOW PadOTHI, MHAMBHAYAIFHOE AOMAIIHEE 3aJaHWe, MHCTPYKIUU K BBIIOTHEHHUIO
paboT Ha MepcoHaNbHBIX DBM B THAIOrOBOM peKuMe U TPeOOBAHUS K BBITOJIHEHUIO OTYETA.

[Iporpamubrii koMIiekc nugpoori o0padotkn uHpopMmaruu DIGIT mpemnazHadeH A BBITIOJHEHHS Ha
OBM neBsiti 1a00paTOPHBIX PaboT, YKa3aHHBIX B TaOnHIe 1, TECTUPOBAHUS O0YJAIOIIUXCS B PEKIME CAMOKOHTPOJIA,
a Takoke U1 OPMHUPOBAHUS IIEKTPOHHOTO CHHCKA YISOHBIX TpymIl ¢ (pHUKcared 1 HaKOIUICHHEM WHIUBHUIYaIbHOTO
peiitmHra cTyneHToB. BcoctaBe kommuiekca DIGIT mste maketoB mpukinagabix nporpamm DIGITAL, FOURIER,
FFT, NOISE u CEPSTRUM.

IMporpamusni nmaker DIGITAL (174 xOaiir), conepkuT oOyd4aroie-KOHTPOIUPYIOLIME TECTHl 10 TeMaM
ma0opaTOPHEIX paboOT W HAOOp BApUAHTOB 3aJaHU IS CAMOCTOSTEIBHOTO pEIleHWs. B cocTaBe makera miecTh
He3zaBucuMbix mporpaMmMm PROG1, PROG1A, PROG2, PROG3, PROG3A, PROG4.

[Iporpamma PROG! npeana3naueHa ajsi aHaau3a BEIIECTBEHHBIX M KOMIUIEKCHBIX MOCJEI0BAaTEIbHOCTENH U
OTIPENIeIICHISI X XapaKTEPHCTHK.

IIporpamma PROGIA mo3BonsieT Wu3y4yuTh TNpssMoe W oOpaTHoe Z-TpeoOpa3oBaHUEINCKPETHBIX
MOCJIENOBATENBHOCTEN.

C nomomipio mporpammbl PROG2 npoBoautcst m3ydenune cBoictB npsimoro (AIID) u obparnoro (OAI1D)
JUCKPETHBIX TIpeoOpazoBannii dypbe.

IMporpamma PROG3 mnpemnazHavueHa Uisi aHanu3a WICHTUQUKAIMU Tpoleayp IudpoBoii oOpaboTku
CUTHAJIOB - TCPUOTUYCCKUX M IJIUHEWHBIX CBEPTOK, KOPPEIALNHUOHHBIX (YHKIUA M DHEPrETHYCCKUX CICKTPOB
3aJJaHHBIX CHTHAJIOB.

AHamu3 W pacyeT XapaKTePUCTUK HEPEKYPCUBHBIX M PEKYPCHBHBIX IHCKPETHBIX (UIBTPOB PAa3TUYHBIX
MOPSAKOB MPOBOAUTCS ¢ MoMoIbi0 TporpaMMel PROG3A.

IIporpamma PROG4 mno3BonsieT NMpOBECTH HPOEKTHPOBAaHWE LU(PPOBBIX (QHIBTPOB B aNIPOKCHMAIHAX
YACTOTHBIX XapakTepucTuK (yHkmusmu batrepBopra m UYeOplmeBa mnpu 3aJaHHBIX IOTPEHTHOCTIX B 30HAX
MIPOIYCKAaHUA U 3a/ICP>KUBAHMS.

[Taker mporpamm DIGITAL oOecnieunBaeT CaMOKOHTPOJbL 3HAHUHM IO pe3ysibTaTaM TECTUPOBAaHUS B
IUaIoToBOM pexume [I9BM.

Tabmmma 1.
TEXTBOOK LAB DIGIT
Homep | Ha3Banue temsl Howmep 1 Ha3Banue paboThI Hasganune oOyuatore-
TEMBI KOHTPOJIMPYIOIIEH IPOrpaMMBbI
1 JuckpetHbie 1. UccnenoBanue xapakTepuc- PROGI1
MOCJIC/I0BATEIILHOCTH, THK JTUCKPETHBIX I10CIIEI0BA-
Z-npeoOpa3oBaHus TEJILHOCTEH
2. UccnenoBanue Z-00pa3oB PROGIA
JIMCKPETHBIX CUTHAJIOB
2 JuckperHoe npeoOpa3zoBaHue 3. OcHoBHble cBolicTBa JII1D PROG2
Dypee (AI1D) FFT
3 IIpouemypsl CBEpTKH U 4. U nenTudukaiys nporemryp PROG3
KOppeTsIun TUCKpeTHOH nudpoBoii 06pabdo-
TKH CUTHAJIOB (KOHTPOJIbHAS
paboTa)
4 JluckpeTHbIe QUIBTPHI 5. Unentudukanms u pacueT PROG3A
XapaKTEPUCTUK JTUCKPETHBIX PROG4
($uIBTPOB
5 CriekTpabHbII aHaIN3 Ha 6. ludposas pusTpamnus Ha FOURIER
ocHoBe mpoueaypst ATID ocHoBe anroputmoB JI1D-BIID
7. MonenupoBaHue U aHaIU3 Ha
OBM perepmunupoBaHHbix cur- | FFT
HaJIOB
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6 JluckpeTHsle ciyuaiiHble 8. MoaenupoBanue n oopabdotka | NOISE
CUTHAJIBI cllyuaifHbIX npoueccoB Ha OBM
7 I'omomop¢Has oopadoTka 9. F'omomMopdHuas o6padoTka CEPSTRUM
CUTHAJIOB, KETICTPBI curHanos. MccnenoBanue
KEICTPOB.

[Taker FOURIER (56 kOaiiT) comepHT NporpaMMbl pacueTa aMIUIMTYAHOTO U (ha30BOTO CIIEKTPOB
JICUCTBUTEIBHOTO, KOMIUIEKCHOTO (aHAJINTHYECKOI0) W KOMILIEKCHO-COINPSDKEHHOTO PaJMOCUIHAJIOB, aJlrOPHUTMBI
OBICTPOIi CBEPTKM B YACTOTHOM 00JIaCTH 1 U(POBOTO CIEKTPAIFHOTO aHaJIM3a C UCTIONIb30BaHUeM “‘okHa” Kaiizepa.

ITaker FFT (Fast Fourier Transformation, 57 x6alT) npenHazHaYeH IJIS U3YYCHHUS MPAKTHUIESCKUX METOIIOB
pacdueTa CIEKTPOB M KOPPEIALMOHHBIX (PYHIMI THIIOBBIX IUCKPETHBIX CHTHAJIOB, 33aJaBaeMbIX B BHJE MaccHBa
JAHHBIX C JFICKa WITH OTIEPAaTOPOM C KJIaBHaTypsl DBM.

[Taker mporpamm NOISE (191 x06aiT) MmMO3BOJSIET TEHEPUPOBATH TUCKPETHBIE CIyYalHBIE IMPOIECCHI C
Pa3NIUYHBIMA XapaKTEPUCTHKAMHU (KBa3H O€JbIe IIyMBI, IIPOIECCHl C HOPMAJIBHBIM U PEIICCBCKUM PACIpEACTICHUSIMH),
BBIUUCIIAT UX CIIEKTPAIbHBIC M OPPEIISIIMOHHBIC XapaKTEPHCTUKH U BBIBOAUTH PE3yIbTAaTH Ha SKPaH U MeYaTh.

Jns u3ydeHuss OCHOB TromMoMopdHOW (UIBTpalMM Ha OCHOBE BBIUMCICHUS W aHalIW3a KeICTPOB
ucnone3yercs naker CEPSTRUM (164 x6aiit).

OOmuit 00beM HaMsATH OTBOAMMBIA Ha ydeOHbIE M OOydarolle-KOHTPOJIHMPYIOLIME MPOTPaMMBIKOMILIEKCA
DIGIT pasen 1520 x6aiT.

MertonuKka HONB30BaHUSI KOMITBIOTEPHBIM Y4eOHUKOM TakoBa.COrjacHO KalleHZapHOMY Yy4eOHOMY IUIaHy
CTYICHT MpopabdaThiBacT COOTBETCTRYOMIYIO TeMy u3 katasora TEXTBOOK. Teopetudeckuii MaTepuaia YATaeTCs C
9KkpaHa MoHHTOpa. [locie M3ydeHHs TEOpHH CTYJCHT MHUCHMEHHO OTBEYaeT Ha KOHTPOJBHBIC BOIMPOCH M pPEIIaeT
3aa4d COTJIACHO HOMEpY CBOEro BapHWaHTa (W3 pa3gena CaMONOATOTOBKA M CAMOKOHTPOIB). 3aTeM MpPOBOJUTCS
MTOITOTOBKA K Ta00PaTOpHO# paboTe - BBHITIOTHEHHE JOMAITHETO 3aaHus, ChOpMYyIUpOoBaHHOTO B Katanore LAB.

JlaGoparoprbie  paboTel  BeImodHsIOTCS 1o wHCTpykmmu  -OKCIIEPUMEHTAJIBHAA YACTb-
nabopaTopHoro mpakTukyma LAB ¢ moMomsio COOTBETCTBYIOIMIEH 00ydaronie-KOHTPOIUPYIOMEeH MpOorpaMMbl W3
xommiekca DIGIT. B guanoroBom pexume ¢ I[IOBM mpoBepsroTcs AoMallHHE pacueThl U BBITOIHSIOTCS
UCCIIEIOBAaHMSl TI0 TeMe Ja0opaTopHOW paboThl. 3aBepliuaercss paboTa BBINOJIHEHHEM OTYETa HIPENbSIBICHUEM
MIPENOAaBATEINIO sl IPOBEPKH U 3aIUTHI.

Opranuzanust 00y4eHHsl B yKa3aHHOM cpelie Ha paano-TexHudeckoM ¢axynsrere Bal'Y B Teuenue psaa ner
MO3BOJISIET CAENATh BBIBOJBL.

1.V 3HaunTENBHHOI YaCTU CTYCHTOB MOBBICUIICS UHTEPEC K 3HAHUSAM,;

2. IToBricunack abCOMOTHAS U BRIPOBHSIACH KAUYECTBEHHAS yCIIEBAEMOCTb;

3. ABTOMaTH3UPOBAaHHBIA KOHTPOJIb 3HAHUH W JAuaior cTyaeHTa ¢ DBM o0nerdaroT Tpya Kak CTyIeHTa, TaK
1 TIpETNOIaBaTeIIs.

4. Tlemaror cocpemoTOYMBaeT YCWIHS Ha COOONICHWH CTyAeHTaM (YHOAMEHTAJBHBIX M HOBEHUIINX
TEOPETUICCKUX 3HAHWH, MpaKTUIeCcKast paboTa M KOHTPOJIb Bo3JlararoTcs Ha DBM.
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STRUCTURAL ORGANIZATION OF EDUCATIONAL ENVIRONMENT IN DIGITAL SIGNAL
PROCESSING
Bernyukov A. K., Sushkova L. T.
Vladimir State University
87, Gorky str., Vladimir, Russia, 600026

Introduction
Computerization of education, usage of new information technologies, shortening of stages of practical using of new
ideas (due to their intensiv renewing) demand principally new approaches in training of specialists in high school. One
of the important ways of intensification education and improving of it’s efficiencyis creation of educational
environment oriented to specific learning area. The specific area for Electrical Engeniring Program is the course
“Digital signal processing” which organization is covered in this article.
Tasks of educational environment in this case:
- to provide students with fundamental information digital signal processing methods, getting dominant impertancein
different areas of radioelectronics (radiolocation and radionavigation, telecommunication, television, home
electronics) and in applied areas (medical electronics,opto-audio-electronics, information sistems);
-to provide efficiency of in-class and personal works of students, differentiation and individualization of studying;
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- to provide opportunities for renewing of educational information in accordance with achievements of modern
science and technique;

-to free teachers and students from routin work (creation and correction of huge reports, studing of different
instructions on paper media, etc.).

Structural organization of educational environment (figure 1)

Hardware of environment is a local net of IBM PCs. Students obtain theoretical information on lectures and from
electronic textbook files, consolidate knowledge in laboratory practice, beforehand prepare materials for self-testing
(exercises and gestions from textbook) and finish self-testing on PC. Teacher helps students in their interaction with
PC and evaluates their knowledge according to the test and conversation. Software of environment includes electronic
(computer) textbook whith theoretical chapter, methodological description for laboratory works and program complex
for digital signal processing (DIGIT).

Textbook on paper media

Theoretical course

<&

"~ Electronic textbook files

Redaction and
replacement of

inf . Tascs and
information : : exercises
Teacher Self-testing material < Personal computer
7'} y
Preparing for self-testing
y
Control apd Controlling and studig programs [«
consultation
Permission to do work
y
Laboratory practice
Practical usage of
knowledge
Dialog with teacher Interaction with PC
»| Student |

Fig. 1 Structure of educational environmental

Information links between mane topics of theoretical part (TEXTBOOK), laboratory practice (LAB) and studing-
controling programs of complex DIGIT are shown in.

Some results

Organization of studing in given environment during several years on 6 streams of students (2-3 groups in each)
allows to come to some conclusion:

1. Significant part of studenys increases interest in lessons (complex links between students and teacher on
computerized place).

2. Absolute and overall academic results were improved because of intensive and regular studing with control.

3. Computerized control of knowledge and interaction of students with PC helps to reduce routine work both students
and teacher.

4. Teacher concentrates on delivering the fundamental and newest theoretical knowledge to the students. PC carry-out
practical work and control.




