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1. HEJIX OCBOEHMA TUCHHUITJIMHBI

Lemsamu ocBoeHns aucimumae! (Momyist) «Lludposas o6paboTka n300paskeHHU» ABJISIOTCS
oGecriedenre  mpO(ECCHOHANBHOM  MOATOTOBKH  OyIyIIMX  CHEHHAIHCTOB B  00jacTd
OMOMEIUITMHCKAX IPHOOPOB W CHUCTEM, B TOM YHCJIE€ NPHOOPETEHHE CTYAEHTaMH COBPEMEHHBIX
3HaHWH B 0071aCTH TeopuH 00paboTKH H300paXkeHNH, a Takoke OPMHPOBAHHE HABBLIKOB Pa3padOTKH
cucTeM EGPOBOH 00pabOTKH H300paKeHUH, B TOM 9HCIIe OHOMETULIMHCKUX.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucmummua B1.B.J[B.8.1 «L{udpoBast oOpaboTka H300pakeHHI»  BXOAMT B pasiel
JIMCUMIUIAH 10 BBIOOPY BapUaTHBHOM dacTH yd4eOHOro IUIaHA IIOATOTOBKH —(akaiaBpoB
Hamnpasierns 12.03.04 «bnoTexHUYECKHE CUCTEMBI U TEXHOJOTHHY.

JlucuuIigHa OCHOBaHA Ha CIICTYIONHX IPEAMETAX, N3yYEHHBIX CTyICHTaMH:

- MaTeMaTuKa;

- ”H(QOPMAIIMOHHEIE TEXHOJIOTHH;

- ”HPOPMAHOHHBIE CHCTEMBI B OMOMEIUIINHE,

- Y3JIbI K 3JIEMEHTHl OMOTEXHUYECKUX CHCTEM;

- MOJIETUPOBaHKE OHOMPOIIECCOB U OMOTEXHUIECKHX CHCTEM,

- MeTOIbI 00pabOTKH OHOMENUIUHCKHUX CUTHAJIOB U JaHHBIX.

JlanHas OUCIMIUIMHA SBJISETCA IPENIIECTBYIOMEH [0 OTHOUIEHHIO K  JUCHHUIUIMHE
«BrOTeXHMUECKHE CHCTEMBl MEIMIMHCKOTO Ha3HAUYeHHs», «MeIULUHCKHE IPUOOpEI, ammaparsl,
CHCTEMBI, KOMILIEKCEI», IpH BeimonHennn BKP Gakanaspa, a Taxxe « OCHOBBI TEOPUH PACTIO3HAHHSA
00pa3oBy, H3ydaeMoil B X0Jie MaruCTEPCKOM IOATOTOBKH CIICIUATTHCTOB.

3HAYATENILHOE BHUMAHWE B Kypce YHAEIAETCS OCBOEHHIO IPAKTHYECKHX HABBIKOB IIPH
pa3paGoTke cucTeM HUPPOBOM 06paGOTKH M aHANH3a H300paKeHHH B MEIHMKO-OHOJNIOTHYECKHX
HCCJIEIOBAHUSX, KITMHNYECKO! IIPAKTHUKE U T.II.

3. KOMIIETEHIIMM OBYYAIOIIEIOCs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCHUIIJIMHBI (MOAY JIS)

B pesynprare OCBOEHHS IUCIMIUIAHEL, OOydarommecs HO/DKHBI 00jamars — ClICHyIOIMMH
OOIIEKYILTYPHBIMH, 0OIIENPOGECCHOHATLHBIMU U IPO(YECCHOHATEHBIME KOMITETEHIHSMA !

e CIOCOOHOCTBIO BJIAJIETh OCHOBHBIME IIpHeMaMu 00pabOTKHU M IIPEACTaBICHUSA
sKcIepuMeHTanbHbIX JaHHEIX (OITK-5);

e CIIOCOOHOCTBIO BBIIOJIHATE SKCIIEPUMEHTHI X HHTEPIIPETUPOBATE PE3YNILTATHI IO TPOBEPKE
KoppeKkTHOCTH U 3 dexTuBHOCcTH pemenui (IIK-1);

® TOTOBHOCTBHIO K YUACTHIO B IPOBEACHUH METUKO-OHOIOTHYECKHX, IKOJIOTHICCKUX U
HAyYHO-TEXHAYECKHUX UCCIICIOBAHUH ¢ IPUMEHEHHEM TEXHUIECKUX CPENICTB,
HHPOPMAIMOHHEIX TEXHOJIOTHI B MeTO10B 00paboTku pe3ynbraTos (ITK-2);

e CII0COOHOCTBIO OCYIIECTBIATE COOP M aHAIU3 HCXOMHBIX JaHHBIX IS pacueTa U
[POEKTUPOBAHMS JeTael, KOMIIOHEHTOB H Y3JI0B OHOTEXHUYECKHX CHCTEM,
OMOMEIMIIMHCKON 1 3Kooruueckoit TexHuku (11K-5).

B pesymprare OCBOEHHS MUCHUILUIMHBI O0yYaromMics MO/DKEH IEMOHCTPHPOBATh CIICAYHOMIHC
pe3yapTaThl 00pa30BaHUs:
1) 3Hath:

—  CIOCcOoOB!I MoNTyueHus U300 pakeHNH;

— MOAXOMBI K ONMCAHMIO MAaTEMATHUYECKHUX MOJENEH H300paKeHuH;

— OCHOBHBIE 3Tankbl 00paboTku n3obpaxenui (11K-2);

—  OCHOBHBIE MeTOIBI 00paboTKy u anam3a u3obpaxenui (I1IK-5).



2) YMerts:

— HCIIOJIB30BaTh OCHOBHBIE IpUEMBI 00pabOTKH U MIPEICTABICHHS SKCIIEPHMEHTAIBHBIX
nmanHbx (IIK-1);
— IPHUMEHSTH METOIBI IU(PPOBOH 00pabOTKU U300pakeHUH U UCTIOIH30BATh TEXHHUYCCKHUE
CPEICTBA JUIS MOJTYYEHHSI HCXOMHBIX UPPOBBIX H300PKEHHIHA.
3) Bnaners :
— HaBbIKaMH pabOoTHI C COBPEMEHHBIMH allIapaTHBIMU U IPOTPAMMHBIMU CPECTBAMH
HCCIICIOBAaHUS ¥ MTPOSKTHPOBAHUS OMOTEXHUUYECKHUX CUCTEM U HHCTPYMEHTAPUEM ISt
CO3JaHHMS U HCCIeN0BaHUs cucTeM 00paboTku u3obpaxenuii B cpeae Matlab (OITK-5).

4. CTPYKTYPA U COAEPKAHUE JNCHUITJINHBI

Obm1as TpyZOeMKOCTh IUCIUILIHHEI COCTABIIAET 3 3a4eTHbIe etMHUEL, 108 yacos.
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5
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1/33

Ulunelinas
¢bunbTpanms
U POBBIX
n300parkeHni

18

1/50

Henunelinas
(ubTpars
U(PPOBBIX
M300paxeHnit

18

1/50

BeIgesieHre
rpaHuIl

18

1/33

JleTeKTOpBI
0COOBIX TOYEK
TexcTypHbIe
NpU3HAKU

CermMeHTaus

300paXKeHui

20

2/100




8 [Ommucanue u 5 1
aHanu3  (Gopmel
00BEKTOB
O6paboTka
OUHAPHBIX
n300paskeHn i
METOaMH
MaTeMaTHYeCKO I
Mopdosioruu

Bcero 4 6 6 92 6/38 3ayer

Conep:xaHue TUCHHUILIHHBI
Tembl JIeKIHOHHBIX 3aHATHI

Paznen 1. BBenenune. Ilonsitie 06 nzoopa:kennn. OCHOBHBIE 3Tanbl 00pad0TKH H300pakeHMIl.

Hasnadenne QUCHUIIIMHEL B €€ MECTO B 00LIENPOdECCHOHANBHOM TOATOTOBKE JUIIJIOMHPOBAHHOTO
CIeLHaIACTa B 00JIaCTH OMOMEIWMIIMHCKON MHXKeHepuH. MaremaTtudeckass MOJeNb HEMpPEePhIBHOTO
n3o0paxenns. J[BymepHoe mnpeobpazoBanne @Dyppe m ero CBOHCTBA. METOOBI TONYyYSHHUS
n3oOpaxkernit. [lomyuenme TUQPPOBBIX HU300paXECHUH, MAWCKPETH3allMsi W  KBAaHTOBAHHE.
Boccranoenenne HempepslBHOTO u3o0pakeHus. IIpenBapurensHas o6paboTka u300pa)KeHHUH,
ylIydlieHHe H300pakeHu#, TeoMeTpudecKass KOppeKIus, IIOJaBjeHHe IoMeX. DBrinenenue
npusHakoB. CermeHtanus. Pexonctpykuus. Conocrasienue. PacrioznaBanue.

Pazgen 2. Yayumenne u3zo0pakeHuii W paguoMeTpuyeckass koppexknus. ['eomerpmyeckasi
KOppeKuus u300paKeHmnid.

['ucrorpammMma. ['ucrorpaMmMHBIE peoOpazoBaHUsI. Pagnomerpuueckast KOPPEKIHUS.
'eomeTpruyeckue MCKaXeHHs. MaTeMaTn4ecKas MOJENb FeOMETPUYECKAX HUCKakeHu#. [Ipsamas u
obpatHast ¢yHknus mpeobpazoBanus koopauHaT. CmocoObl 3amaHus (yHKOUH OpeoOpasoBaHHs
KoopauHat. [[ByMepHas HHTEPIOJISIIUS. AITOPUTM FE€OMETpHUYEcKoro mpeodpa3oBaHus MH(GpPOBOro
u300paKeHus.

Pa3znen 3. JInneitnas ¢puasTpanus nudpoBbIX H300paKeHHIH.

JIByMepHBIe TUHEHHBIE CHCTeMbL. DYHKIUS paccesiHUS TOYKU. [[ByMepHast CBEpTKa U ee CBOMCTBa.
IBymeproe JI[I® wu ero cBoiictBa. JIByMepHble JMHEHHBIE (QUIBTPHL. BBMUCIUTENBEHO
3¢ GEeKTHBHBIC aITOPHTMBI JIMHEHHOH (QUITbTpanuy DUPPOBEIX H300paskeHHUH.

Paznen 4. Hetuneitnas ¢guiabTpanus nugpoBbIX H300pakeHMil.
Menuanusiit Gpunetp. Ounstp JIu. @unstp KaBaxapsl. [[BycTropoHHHN QHIBTD.
Pazgen S. Boigenenue rpanun.

O6mas ctpykrypa aerektopa rpanum. Jerextopsl Pobeprca, IIpesuta, Kupmma, Cobena, Yoiuca,
Mappa-Xunnpera, Kanuau, Xiokkens.

Pa3pnen 6. [leTexTopnl 0co0bIX ToUeK. TeKkcTypHbIE PU3HAKH.

Herextop Mopaseka. Jlerekrop Xappuca. [erektrop SUSAN. Cratucthyeckue IpU3HAKH.
I'mcrorpammusie npusHaku. CTpykTypHble mpusHaky. CleKTpaibHble IPU3HAKH, GUIbTPEI ['abopa.

Paszpen 7. CermenTanus n300pakeHuii.

[ToporoBast cermeHTarms. AJTOPHTMBI BBIOOpa IIOpora, airoput™M tpeyroibHuka, ISODATA.
CerMeHnTanus MetromoM AejeHUs W ciausHHUsS obmacred. KpaTkuif 0630p pa3iHyYHBIX alrOPHTMOB
CErMEHTAaIliH.

Pa3znen 8. Ommcanume m anamm3 ¢opmbl 00bekTOB. OO0paboTka OHMHAPHBIX H300pasKeHHI
MeTodaMH MaTeMaTH4deckoii MmopdoJiorumu.

OnemeHTapHble MOpdOJOrHYecKue Mpu3HaKd. llemoueynslf Kox, aarOpuTM €ro MOJIy4eHHS.
[Tapamerprueckoe ommcanne. @ypre-onmcanue. muuntudeckoe Dypbe-onmcanue. KpususHa
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KOHTypa. BeigeneHue ocoObIx Touek KoHTypa. HapamuBanue. Dpo3us. 3ambikaHue. Pa3MbIkaHueE.
Brinenenne cpequHHON THHIH.

Tembl 12a00paTOPHBIX 3aHATHIA

BazoBrie MeTob! 1 poBoit 06padoTku n3obpaxennii B cpene MATLAB.
OuibTpanys u300pakeHUH.

Crenunansable METOIBI GHUIIBTPALIIH H300pAKEHUH.

HccnenoBanne KOHTYPHBIX IETEKTOPOB M AETEKTOPOB OCOOBIX TOYEK.

e H g

5. OBPA3OBATEJIbHBIE TEXHOJIOT'MA

Peanuzanusi KOMIIETEHTHOCTHOrO IOAXOJA HJs IOATOTOBKM 0OakajgaBpoB B paMKax
IIPENIOAaBaHNs JUCIUILINHBI PEaTU3yeTCs:
1) Ilpu mpoBeneHWHM JIEKOUH C HCMIOIH30BAHHEM MYJBTUMEIUHHOTO IIPOEKTOpa s II0Kasa
[IPE3EHTAIAM;
2) Ilpu ucnosp30BaHHK MYJIETHMEAUHHOTO IPOEKTOPa IS OKa3a Mpe3eHTalui
JOKJIaZIOB CTYJIEHTOB;
3) IlpoBemeHmeM WHTEPAKTHBHBIX (OPM JEKIMOHHBIX 3aHATHH C IOCTOSHHBIM KOHTPOJEM
Ka4yeCcTBa YCBOCHHUS CTYICHTaMH [IPOHIEHHOI0 MaTepraa IIpy IOMOIIH BOIIPOCOB K ayJHUTOPUH
10 TEMAaTHKE JIEKLIHH;
4) Opraauzanueit 1a60paTOPHBIX 3aHATHH C OOCYXIEHHEM MPAaKTHYECKUX BOIMPOCOB OCBOCHHS
JUCHUTLIAHEL
Takum o6pa3om, Ha HHTEpaKTUBHBEIE (OPMBI IPOBEICHHS JIEKIIMOHHOTO Kypca (Bcero 6 yaca)
npuxogutcs 38% OT ayAUTOPHBIX 3aHATHH.

6. OIIEHOYHBIE CPEACTBA J1JISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHM,

MPOMEXYTOYHON ATTECTAIIMH 1O UTOI'AM OCBOEHUSA TUCIHUATIJINHBI U

YYEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM PABOTHI
CTYJAEHTOB

Bompoch! k 3a4eTy 10 JHCHUILIHHE:
1.ITpumenenne [{OU. Tumsr uzobpaxenunit. OcuoBHbIe dTans! LIOU.
2.Ilpumenenne muHeitnbx JJOI1. B3auMoCBsI3b TPOCTPAHCTBEHHON U MPOCTPaHCTBEHHO-YaCTOTHON
00paboTKH.
3. dByxmeproe JII1D.
4.CsotictBa 2-Mepuoro JI1D.
S.I'mcrorpamma siprocteit. ['pagannonnsie mpeobpasosanus. [IpeobpazoBaHue rHCTOrPaMMBL.
6.A¢durHBIE TPE0OpPa3OBaHUSL.
7.HTepnonsanus n300paxeHus.
8.IlpuMeHeHne qUCKPETHOM CBEPTKH A1 00paboTKH H306pa>1<eHnn Teopema bopens.
9.JInneitnble npoctpancTBeHHbIe GuapTpel B MATLAB.
10.0cHOBHBIE 3TaIbl ¥ AITOPUTM YacTOTHOH (unbTpanun. Teopema boperns.
11.®©HY u ®BY. Oynknus filter2 MATLAB.
12.I'omomopdHas GuasTpanus.
13.Menvanusiit GUIBTP.
14.®unptp Jln, KaBaxapsr.
15./IsyHanpaBieHHas HeluHeHHAS QUITBTpamnys.
16.®ynkuns nepenana sprocth. [ paguent m3obpaxenus. I'paguentasie Macku. LoG GuisTp.
17.®unstp Kanan.
18.®dynkuus edge MATLAB.



19.1Touck Touek W nuHMI Ha u3o0paxeHuu. llpumenenme mpeobOpasoBanmsi Xada A MOHMCKA
IPSIMBIX.

20./leTeKTOphI 0COOBIX TOUEK.

21.Texctypa. Bugbl TekcTyp.

22.Cratuctuueckoe onucanue TeKCTyp. CIeKTpabHbIE TEKCTYpHBIE IIPU3HAKH.

23.Peanusanus TekctypHbIX ¢pmisTpoB B MATLAB.

24.CermenTanus n300pakeHu, 3a1a49H, STAIBL

25.MeToabl cerMeHTaIlUH.

26.Mopdonorugeckuit anamu3 n3o0paxeHuil. CBI3HOCTS.

CaMocTosTeIbHAs BHEAYAWTOPHAs paboTa CTYICHTOB MMpeayCMaTpUBaeT MOATOTOBKY JOKJIAIOB,
pedepaToB, BBIIOJHEHHE WHAWBUAAYAIBHBIX HCCIENOBATEIBCKHX pabOT, TMOATOTOBKY K
71a00paTOPHBIM 3aHITHAM, MPOPabOTKY JEKIHOHHOTO MaTephalia U MaTepHajla PeKOMEHIyeMOH
JHUTEPaTypHl AT TOATOTOBKH K PEUTHHT-KOHTPOJIIO U 3a4eTy.

Bompockr s mpopaGoTKy CTy[eHTaMHU JISKIIMOHHOTO MaTepHaa sl MOArOTOBKH IIpe3eHTaIHi ¢
HX MOCJIEIYIOUMM O0CYXIECHHEM U 3alUTOH B XOJ€ IPAKTHUECKHUX 3aHSITHIL:

VnyqmeHue u300paxeHnit 1 paIuoMeTpHIecKas KOppeKIs

JInnelinas ¢puabTpanys UGPOBBIX H300paKEHUN

Henuneiinas ¢pmisTpanus nupoBex H300paxeHHH

Brienenne rpaHuig

Cermenranus n300paxeHuiA

oA BRI

Bonpocs! aj1st KOHTPOJIst 0CBOEHHSI MATEPHAJIA IIPH CAMOCTOATEIbHOI paboTe CTyIeHTOB:
. ChopmynupyiiTe NOHATHE TBYMEPHOTO N300PaKEeHHSI

. IlepeunciuTte OCHOBHBIE XapaKTePUCTHKH U(YPOBBIX H300paKEeHHUH.

. Uto Takoe riyOnHa nBeTa H300paxeHus?

. Kakoe nzo0paxenre Ha3pIBarOT MOJTyTOHOBBIM?

. UeM OTIIMYArOTCS I[BETOBBIE CXEMbI H3TyUalOLIero 00bEKTa U OTPAXKAIOMIETO CBET 00BEKTa?
. Ilepeunciute 0CHOBHBIE IBETOBBIE CXeMBI. JlaliTe MM KpaTkoe 0OBsICHEHHE.

. [losicHuTE CHCTEMBI KOAUPOBaHUS [[BETHBIX H300paxenuit RGB u CMYK.

. Uro Takoe paspemenue nzobpaxxeHusa? IloscHUTE cMBICT 3TOH XapaKTEpPUCTUKH.

10. JIns 4wero mpennasHadeHa oOpaboTka m3obpaxeHuit? IlepeuncinTe OCHOBHBIE METOJEI
00paboTKu n300paskeHNH.

11. O6BsicHUTE TIpoIeAyPY JTHHEHHOH QUIBTpalul U300paXKeHUsI OKOHHBIM (QUIIBTPOM.

12. Yem otnuyarotes “oxHa ¢punbtpoB” Lt HY u BY dpunerpannn?

13. Kak u3meHnseTcs Bua n300paxeHus mocie ero punprparuu HY ¢punsrpamu?

14. Kaxk mamenseTcs Bua n300paxenus nocie ero ¢punprpanuu BU ¢punptpamu?

15. Jlnsg momex Kakoro xapaktepa 0oJblie NOAXOAUT MeanaHHas GUIbTparus, U nouemMy?
16. Boccranosnenue n3obpaxxeHuii. J[eKOHBOIIOIHS.

17. IBymepHoe auckpetHoe npeodpazosanue Pypre. Teopema o cBepTke.

18. ITosicHuTE MOPSAAOK MPOLEAYPHI PIIIBTPALlMX B YaCTOTHOH 001acTh

19. Merons! o6Hapy)eHHS H30IUPOBAHHBIX TOYEK U JTMHUM.

20. OOHapy»xeHHe IepenanoB SPKOCTH Ha H300paKeHUH

21. Ilpeo6pazoBanue Xada.

22. CTaTHCTHYECKHE CBOMCTBA 0OBEKTOB Ha H300pAKEHHUSIX.

O 0O WV B~ W=

TeMbI TOTTOTHATETBHBIX UCCIIENOBATENbCKUX PaboT CTYICHTOB!
MeTonb! 1 aJITOPUTMEI ITOJABJICHUS TIOMEX.

Mertozp! 1 anrOpUTMBI KOHTYPHBIX I€TEKTOPOB.

MeTtozp! 1 anTrOpUTMBI IETEKTOPOB 0COOBIX TOYEK.
HccnenoBanue TeKCTYpPHBIX IPU3HAKOB.



e MeToIbI U AITOPUTMEI CETMEHTALIUH.
e MeTonbl U aNITOPUTMEI aHaIH3a (HOPMBI OOBEKTOB.

BeinosHenue pacueTHO-rpaduieckoii padoTsl

TunoBeiM 3amanmeM K PI'P sBuseTcss cpaBHHUTEIBHOE HCCieoBaHUE I(PGHEKTUBHOCTH
GWIBTPOB IS MOAABJIEHHS HIYMOB JHOO (IJIBTPOB Ul BELNEJICHHS KOHTYPOB Ha HUGPOBBIX
n3o6paxenusx. Jlomyckaercs pa3paboTka HHIUBHIYAIbHBIX 3aJaHAN 110 HHUIIMATABE CTYZECHTOB.

IIpumepHbIe TeMBI pacueTHO-TpaduIecknx pabor:
1. HccnemoBanue GUIBTPOB ISl IOAABICHUS LIYMOB (3IAWTHUBHBIA, MYJIBTHUIIMKATHBHBIM,
KpUTEpHIl KadyecTBa — CPEIHEKBaJpPaTHYHOE OTKIOHEHHE MEXIY STaJOHHBIM H 00paboTaHHEIM
HM300pasKEeHUSIMH )

1.1. Yepenustomuit punbtp, unstp Bunepa

1.2. MenuanHbIit GHIBTP, HOpOroBas GUIbTpanus

1.3. bunarepanbHelil GUIBTp, CriTaXXUBatomui ['ayccoB GuibTp

1.4. ©unstp KyBaxapsr (Kuwahara)
2. UccnemoBanue (GUIBTPOB Ul MOJYEPKHUBAHUS T'PAHUL OOBEKTOB (CIIIAXKMBaHME (QHUIETPOM
laycca (mepemennsblii pammyc), ycpemustomuii ¢uiabTp (uniform filter), kpurepuii KadecTsa -
K03 PHUIIHEHT KOpPEAIUsS MEX Y 3TAIOHHBIM U 00pab0oTaHHBIM H300pakKCHUAMH):

2.1. ¢punstp Cobena, unstp Ilpesurra;

2.2. ¢punetp Pobeprca, LoG ¢punsTp;

2.3. Zerocross ¢punbtp, punstp Canny;

2.4. rpapuentHsii onepatop Kupma (Kirsch operator), rpanuenTHsIi oneparop Pobuncona

(Robison operator).
3.MccnenoBanue aropuTMOB cxxaTus nu3odpaxenuit ¢ morepamu (JPEG, JPEG2000 ).
4.06Hapy>xeHue 00beKTa Ha H300paKEHNH METOIOM KOPPEIIALIH.
5.IloacueT OBMKYIIUXCS 0OBEKTOB Ha MOCIIE0BATEIbHOCTH H300paKEHUH.
6.MccnenoBanue TEKCTypHBIX pu3HakoB n3o0paxernus. (LoG ¢unstp, unstp I'abopa).
7.T'omomopdHuas riaobansHas GUIBTPALHS H300paKEHUH ¢ MyIbTUIIIMKATABHBIM LIIYMOM.

7. YYEBHO-METOUYECKOE U MTHO®OPMAIIMIOHHOE OBECIIEYEHUE
TACIUATIIAHEL (MOIY JIST)

a) OCHOBHas JIUTepaTypa:

1. Toncanec P., Byac P., Dmumunc C. Iudposas 06padoTka uzobpaxeHuit [DneKTpoHHBIH pecype]—
M.: Texnocdepa, 2012 — 1104 c. (OBC «KoHCYNIBTaHT CTyAEHTAY).

2. PykoBoacTBO 110 1H()pOBOMY TeeBHICHHIO [DeKTpoHHbIH pecypc] / bpaiic P. ; Ilep. ¢ aHrm. -
M. - JIMK [Ipecc, 2012. - (Cepus "y‘{e6HI/IK") * -
http://www.studentlibrary.ru/book/ISBN5940741584.html (35C «KoHCynbTaHT CTyAeHTa»)

3. ABromMaru3MpoBaHHas 00pa0OoTKa W aHAIW3 MaMMOTPaUUEeCKHX CHHUMKOB [OJIEKTPOHHBIA
pecype] : monorpadus / C. C. Canpikos, 0. A. Bynanosa, E. A. 3axaposa ; M-Bo o6pasoBanust 1
Hayku Poccuiickoit ®eneparmu, DemepaibHoe roc. OIOMKETHOE 00pa30BATENBHOE YUPESHKICHHE
BBICIL. TIpo(. o6pasoBanus "Bragumupckuii roc. yH-T uM. A. T'. u H. I'. Croneroseix". - Bragnmup
: Bnl'Y, 2014. — 208 c. (6ubmuoreka Bal'y).

0) omoTHUTEJbHAA JIUTEPaTypa:
1. Sne, Bepun. Lludposas obpaGotka u3oOpakeHuit : mep. ¢ anri / b. flme .— Mocksa :
Texnocdepa, 2007. (6ubnuorexka Bal'Y).



2. Epumos, Cepreit Hukomnaesuu. I{udposas o6paborka BumeonHpopmanuu : yaeOHOE mocodue
JUISL By30B 1O HampasiieHuio 644200 "Pammorexnuka" mis cremuansaoctei 210302.65(211500) -
"berroBast POA" / C. H. EpumoB .— Mocksa : Caitne-IIpece, 2007 (6ubmmorexa Bal'V).

3. JIs#t, OnmyHnn. [udposas 00paboTka CUTHATIOB Ul HHXEHEPOB M TEXHUYECKUX CIICLUAINACTOB :
IIPAaKTUYECKOE PYKOBOJICTRBO : Iep. ¢ aHrI. / J. JIait .— Mocksa : I'pynma T, 2007 (6ubimorexa
Bal'Y).

4. IludpoBas oOpaboTKa CHUTHAIOB W W300paXKEHUH B paaroOPU3NIECKUX IPHIOKEHUAX :
[Monorpadus] / M. A. Bacapab [u ap.] ; mox pen. B. @. KpaBuenko .— Mocksa : ®u3martnut, 2007
(bubmumotexka Bnal'Y,  http://e.lib.vlsu.ru:80/handle/123456789/3448, OBC  «KoHCYNbTaHT
CTYIIEHTa»).

5. OGpaboTka a’3pOKOCMHYECKUX H300pakeHHH [OnextponHblt pecype] / B.K. 3m06un, B.B.
Epemees. - M.: DUSMATIJINT, 2006 (OBC «KoHCynbTaHT CTyAE€HTaY).

6. ITeithes, 10. I1. MeTonsl MOPGOIOTHYECKOTO aHaIH3a U300pakeHu# [DIeKTpoHHBIA pecypc] /
IO. IL. ITerteeB, A. U. Uynuukos . - M. : DUIMATIINUT, 2010 (O35C «KoHCYIBTaHT CTYyACHTa).

7. Teopwust 1 mpaKkTHKa HA3eMHOTO MU(POBOTO TEJIIEBU3HOHHOTO Belnanus: Y4ueOHoe mocobue / I'.B.
Mawmues. — M.: I'opstuast muams - Tenexom, 2012 (OBC «KoHcynbpTanT cTyneHTaR).

B) IporpamMMHoe o0ecnedyenne u UHTepHET-pecypcebl:
1. ITporpammHast cpefia MaTpHUHBIX BeraucieHui Matlab, maker moxenupoBanus Simulink.
2. http://matlab.exponenta.ru/index.php

8. MATEPHAJIbHO-TEXHIYECKOE OBECIIEYEHUE AU CIIATLIAHBI
(MOJLYJIS)

B xagecTBe MaTepHaIbHO-TEXHIYECKOTO 00ECIeUeHUs TUCIHAIIIMHEI HCIIONIB3yeTCS:
1. KoMIIIeKT JeKIMOHHBIX CaiiIoB B 3JIEKTPOHHOU opMe.
2. MynsTumenuiiasre cpeacta (II1DBM, mpoekTop).
3. PaGoune cTaHnuu MyJIbTHUMEIUHHON ayIUTOPHH JJIS BEITOJIHEHHS Ta00PaTOPHBIX paboT.

I[Tporpamma cocrtaieHa B cootBeTcTBEE ¢ TpeboBarusmu ®I'OC BO mo Hanpasneruro 12.03.04
«BHOTEXHHYECKHE CHCTEMBI M TEXHOJIOTHH» (KBatnmdukanus (crerneHp) "GakamaBp"') M HPOQHIIO

IOATOTOBKH «BHOMeTUIIMHCKAS HHXKSHEPHS».
Pa6ouyro mporpammy coctaBmi K.T.H., goueHT kad. BOCT Yupkos K.B. %ﬂ/ i

Penensent:

[JIaBHBIY BHEINTATHBIN CIENHUATNCT JeNapTaMEHTa 31PaBOOXPaHEHUS aﬂMHHHCT‘DW

BraguMupckoii 061aCTH 10 YIbTPa3BYKOBOH AMArHOCTHKE, A.M.H. Bynanos M.H. e

TIporpaMma paccMOTpeHa i 0I06peHa Ha 3acenanuu kadenpst BOCT

npotokoa Ne 8 ot 16.04.2015 roga. /'LAP 22

3aBenyrommii kapenpoi . JI.T. Cymxosa
\_//

PaGouass mporpamMma paccMOTpeHa M OJ0OpeHa Ha 3acelaHHM y4eOHO-METOIHYECKOU
Komuccuu HampasieHus 12.03.04

mpotokos Ne 8 ot 16.04.2015 rona. @7
IIpencenarens KOMUCCHH y JI.T. CymkoBa




