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1. IEJIX OCBOEHMA JTUCITUITTINHBI

IenaMu OCBOEHMsS IUCHMIUIMHEI (Moayns) «OO6paboTka © aHanu3 OHOMEAMLIMHCKUX
U300paKeHH» ABJSIFOTCS obecrieuenre MpoheCcCHOHAIbHON MOATOTOBKY Oy IyIIHX CIELUATACTOB
B 00jacTH OMOMEIMIMHCKHAX TpPHOOPOB M CHUCTEM, B TOM YHCJIE NPUOOPETEHHE CTYIECHTAMH
COBPEMEHHBIX 3HAHWM B 001acTd Teopud 0OpabOTKH H300pa)KeHHM, a TaKkkKe (POPMHUPOBAHHE
HaBBIKOB pa3pabOTKy OHOMEIUITMHCKAX CHCTEM HUPPOBOH 00paboTKH H300paKECHHH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

Nuciummaa B1.B.JIB.6.2 «O6paboTka 1 aHAIN3 OMOMEIUIUHCKUX H300paXEHUH» BXOIUT
B pasjel AUCHMIUIAH 10 BHIOOPY BapraTHBHOM YacTH y4eOHOro IJaHa MOATOTOBKM OakalaBpoB
HanpasiieHus 12.03.04 «bHOTEXHUYECKHE CUCTEMBI M TEXHOJIOTHI.

JlucuuIInHa OCHOBaHA Ha CISIYIOIINX IIPeAMETax, U3y4eHHBIX CTyACHTaMu:

- MaTeMaTHKa;

- AH(OPMAMOHHBIE TEXHOJIOTHH;

- HUH(OpPMaIIMOHHBIE CUCTEMBI B OMOMEIUIINHE;

- Y3JIbI ¥ 3JIEMEHTBI OMOTEXHUYECKHX CHCTEM,

- MOJIETUPOBaHKE OUOMPONECCOB U OHOTEXHUYECKUX CHCTEM;

- METOI6I 00pabOTKY OMOMEIUIIMHCKHX CUTHAIOB U JaHHBIX.

JlanHass OWCHMIIMHA SBISETCS MPEAIIECTBYIOINEH IO OTHOLIEHHIO K  JIHCIHILIHHE
«broTexHMUeCKEe CHCTEMBI MEIMIIHHCKOTO Ha3HA4YeHWs», «MeIUIHWHCKHE IpUOOpHI, ammaparsl,
CHCTEMBI, KOMILIEKChI», TpH BemonHernd BKP GakanaBpa, a taxxke «OCHOBBI TEOPHH PacCIO3HAHUSA
00pa3oBy», H3ydaeMoii B X0Jie MaruCTEpCKON MOATOTOBKH CIIENMATHCTOB.

3HaYUTENLHOE BHHMAHHE B Kypce YAESIEeTCS OCBOCHHIO IPAaKTHYECKHUX HABBIKOB IIPH
pazpaboTke cucrteM IU(POBOit 00pabOTKH M aHaIM3a U300paKeHUH B MEAMKO-OHOIOTHYECKHX
HCCJIENOBAHUSX, KIMHUYIECKON IIPAKTHUKE M T.II.

3. KOMIIETEHIIUA OB YYAIOUIET'OCS, ®POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUS JMCIIUITIJIMHBI (MO A Y JIA)

B pesymbTaTe OcBOeHHs AWCHUIUIMHBL, OOydaromuecs MO/KHBI 00JazaTh CIEAyIOIAMA
OOIIEKYIETYPHBIME, O0IIENPO(ECCHOHATEHBIMY U IPOQECCHOHANBHBIMYA KOMIIETEHIIUAMH:
e CIIOCOOHOCTBIO BJIAJIETh OCHOBHBIME IIpHEMaMy 00pab0TKM U NPEICTABICHHUS
aKcTepuMeHTaNBHBIX JaHHBIX (OITK-5);
¢ CII0OCOOHOCTBIO BBIIOJIHATH SKCIIEPUMEHTHI X HHTEPIIPETUPOBATh PE3YJILTATHI 110 IPOBEPKE
KoppekTHOCTH 1 3dhexTuBHOCTH permenui (ITK-1);
® TOTOBHOCTBHIO K YYAaCTHIO B IIPOBEICHUN MEAUKO-OMOIOTHYECKHX, SKOJIOTHYECKUX U
HAYYHO-TEXHUYECKUX UCCIIENOBAHUI ¢ IPUMEHEHHEM TEXHUYECKUX CPENCTB,
UH()OPMAIMOHHEIX TEXHOJIOTHH U MeTO0B 00paboTku pe3ynsTaroB (ITK-2);
® CIIOCOOGHOCTBIO OCYIIECTBIIATH COOP M aHAIM3 MCXOMHBIX JAHHBIX JJIS pacdyera u
TIPOEKTHPOBAHKS JeTaNel, KOMIOHEHTOB U Y3108 GHOTCXHUYECKHX CHCTEM,
OMOMEIUIIMHCKOM 1 dKoaoruyeckoit Texauku (I1K- 5)
B pesynbTaTe OCBOEHHS MUCHHIUIMHBI OO0ydYarolMics JOJDKEH JIeMOHCTPHpPOBATh CIETYIOIIHE
pe3yapTaTsl 00pa3oBaHus:
1) 3uats:
— Cc1ocoObl MOTy4YeHus H300paKEeHUH;
— TOJIXOJBI K OMHCAHUIO MATEMaTHIECKUX MOAENEH N300 paKeHuH;
—  OCHOBHBIE 3Tarbl 06paboTky m3o6paenuit ([TK-2);

— OCHOBHBIE METOBI 00paOOTKHU U aHATIH3a H306pa>1<eHnn (TIK-5).
2) YMeTh:



— HCIOJIE30BaTh OCHOBHEIEC IPUEMBI 00paOOTKH U IPEICTABICHUS IKCIIEPUMEHTAIBHBIX
naaasix (ITIK-1);
— TIPUMEHSTH METOIBI IE(POBOi 00pabOTKH N300paKeHUH B UCIIONB30BaTh TEXHUYECKHUE
CpeICTBa IS MOMYyYCHHUS] HCXOTHBIX HU(PPOBBIX H300paKeHUH.
3) Brnanets :
— HaBBIKaMH Pa0OTHI ¢ COBPEMEHHBIMH aTMapaTHEIMU B IPOrPAMMHEBIMHA CPEIICTBAMHU
UCCJIEIOBAHUS ¥ IIPOEKTHPOBaHMS OHOTEXHHUYECKHX CHCTEM M HHCTPYMEHTAapHeM UL
CO3IaHMs U UCCIIEIOBaHMs cucTeM 00paboTku m3o0pakenuit B cpene Matlab (OIIK-95).

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

OO1mast TpYA0EMKOCTh TUCIUILIAHEI COCTABIIET 4 3a4eTHbIE eMHUIB], 144 dacoB.
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Coz{epmaﬂne AU CIHHUIIJIHHbI
TeMbI TeKIIUOHHBIX 3aHATHIA

Pazgen 1. Beenenue. Ilonsitue 06 n3o6pa:kenun. OcHoOBHbIE YTaNbI 00pad0OTKH H300paKeHMIA.

HasnaueHne NUCHUIUIMHEL B €€ MECTO B OOIIENPOPECCHOHATBHOM MOATOTOBKE UILIOMUPOBAHHOTO
crenuagucTa B 001acTH GHOMEIMIWHCKON MH)XXEHEpHH. MaTteMaTtndeckas MOJIeNTb HEIIPEPhIBHOTO
n3obpaxkeHus. JlBymepHoe mpeoOpazoBanue @Dypbe U ero cpoiicTBa. MeTombl IONydYeHHS
nzoOpaxenuit. [lomydenne 1MQPOBBIX H300paXKEHUH, MAUCKpPETH3alWsi W  KBAaHTOBAHHE.
BoccranoBnenne HenpepsiBHOTO m300paxeHus. IlpexBapurensHas 00paboTka H300pakeHHH,
yIydlleHHe W300pakeHuil, TreoMeTprdeckas KOPPEeKIWs, MOJaBJeHHe IIOMeX. DBrlneneHue
npusHakoB. CermenTanus. Pexonctpyknus. Conmocrasienue. Pacio3HaBanue.

Pazgen 2. Yiayumenne n3o0paskeHHil M paguoMeTpuueckass Koppeknusa. I'eomerpuueckas
KOPpeKuus n300paKeHuii.

I'mcrorpamma. I'mcTorpaMMHBIe npeoOpa3oBaHusL. PammomeTpraeckas KOPPEKIHSL.
I'eomeTpryeckne HckaxeHUs. MaTemarndeckas MOJENIb F€OMETPUIEeCKUX HCKakeHHH. [Ipsamas u
obparHast ¢yHKIus npeoOpazoBaHus koopauHaT. Croco6bl 3amaHus (QyHKUMH NIpeoOpa3oBaHHs
KoopauHat. JIByMepHasi HHTEPIOJISIUS. AITOPUTM F'€OMETPHIECKOro mpeobpa3oBaHus IU(poBoro
H306paKeHHS..

Paznen 3. JInneitHas puabTpanust HuQppoBbIX H300paKeHUI.

JIByMepHBIe TUHEHHBIE CHCTeMBL. DYHKITUS paccestHUS TOYKH. J[ByMepHasi CBEpTKa U €€ CBOMCTBa.
Isymepuoe JIII® wu ero ceoiictBa. JIBymepHBle JuHEHHBIE GUIBTPHL. BBRMUCIHTEIBHO
3¢ QeKTHBHEIC AITOPUTMBI THHEHHON QUIBTpanuy HU(POBEIX H300paKEHUH.

Paznen 4. Heruneitnan ¢puiabTpanust 1A poBbIX H300pakeHHId.
Menuannstit unetp. Ounetp JIn. Gunstp KaBaxaps!. [IBycTropoHHUHE GUIBTP.
Paznen 5. Boinesienue rpanmi.

OO6mas cTpykTypa metektopa rpanuil. Jletekropel Pobeptca, [Ipesura, Kupima, Cobena, Younuca,
Mappa-Xunapera, Kanuu, X1oKKes.

Pa3pnen 6. [leTekTopnl 0co0bIX ToUeK. TeKkcTypHbIe IPU3HAKH.

Herextop Mopaseka. Jlerexktop Xappuca. [erektop SUSAN. CraTucTHYecKHe IpPHU3HAKH.
I'ucrorpammusie npusHaku. CTpykTypHbIe npu3Haky. ClieKTpaibHbIe MPU3HAKH, GIILTPEI ['abopa.

Pazgen 7. CermeHTanusA N300 paKeHHIA.

[ToporoBasi cermeHTarms. AJTOPHTMEBI BBIOOpa IIOpora, airoput™M tpeyroibHuKa, ISODATA.
CerMenTanus mMeromoM jAeieHUs W ciausHus obnacted. KpaTkuii 0030p pa3iauyYHBIX alrOpHTMOB
CErMEHTAIlHH.

Pasznen 8. Ommcanue m aHamm3 ¢opmbl 00bekTOB. OO0padoTka OHMHAPHBIX H300paKeHH
MeToAaMH MaTeMaTu4yeckoii MmopdoJiorumu.




OnemMeHTapHble MOpGOJOrHYecKAe NpU3HAKKA. llermodeyHslit Kox, aarOpuT™M €ro MOJydIeHHS.
[Tapamerpruueckoe ommcanue. Dypre-omucanue. ImmunTtuydeckoe Dypbe-omucanue. KpupusznHa
KOHTypa. Brimenenue ocoObIx Touek koHTypa. HapamuBanue. Dpo3us. 3ambikanue. Pa3mbikanue.
Beinenenue cpeqMHHOM JTHHUH.

TeMbI 1aG0PaATOPHBIX 3aAHATHIA

bazoBrie MmeTonb! nuppoBoit 06padboTku n3obpakenuii B cpeae MATLAB.
QunbTpanus n300pakeHUH.

CrenuanbHbIE METOIB! (QIIIBTPAIIMH H300PaXKEHUH.

HccnenoBanne KOHTYPHBIX IETEKTOPOB K AETEKTOPOB OCOOBIX TOYEK.
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5. OBPA3OBATEJIBHBIE TEXHOJIOTI'N

Peanm3amuss KOMIETEHTHOCTHOTO IOAXOJA JJs MOATOTOBKH 0akalaBpoB B paMKax
IIPENIOaBaHUS JUCIUTLIMHEI PEaTH3yeTCsl:
1) Ilpu mpoBenmeHWM JIEKIUH C HCHOJIH30BAHHEM MYJIbTHMEIUIHOIO MpPOEKTOpa UId IOKasa
MIpEe3CHTAaIIN;
2) Ilpu ucronp30BaHUU MYJIBTEMEAUHHOTO IPOEKTOPA VIS TI0KA3a pe3eHTalUi
JIOKJIaJIOB CTyI€HTOB;
3) IIpoBemeHmMeM WHTEPaKTHBHBIX (OpM JEKIHMOHHBIX 3aHSATHH C IOCTOSHHBIM KOHTPOJIEM
Ka4ecTBa YCBOEHHS CTYACHTAMHU MTPOMICHHOTO MaTepralla Py IIOMOIIX BOIIPOCOB K ayAUTOPHH
110 TEMATHUKE JIEKIIUH;
4) Opranuzanueii 1a0opaTOPHBIX 3aHATHH ¢ OOCYXIEHHEM MPAKTHYECKUX BOIPOCOB OCBOEHHS
JUCIUTUINHEL
Takum 06pa3oM, Ha MHTEpPaKTHBHBIE (GOPMBI IPOBEAEHHUS JIEKIIMOHHOTO Kypca (Bcero 8 4acos)
npuxonutcs 67% OT ayAUTOPHBIX 3aHATHH.

6. OHEHOYHBIE CPEACTBA JJIsI TEKYHIETO KOHTPOJIA YCIIEBAEMOCTH,

IMPOMEXYTOYHOM ATTECTAIIVM ITO UTOT'AM OCBOEHMS JUCHUILINHBI 1

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSITEJIBbHOI PABOTBI
CTYJAEHTOB

Bompochl k )K3aMeHy 10 JHCLHHUIIIMHE:
1.IIpumenenune 1IOU. Tunsl m300paxenuii. OcHoBHBIE 3Tamnsl LIOU.
2 Ilpumenenne nuuennsx JOIT. B3anMoCBsI3b MPOCTPAHCTBEHHON U IPOCTPAHCTBEHHO-9ACTOTHOM
00paboTku.
3.Isyxmeproe JII1D.
4.CpoiictBa 2-mepHoro JI1O.
5.I'mcrorpamma sipkocreit. ['pamammonnsie npeodpasoBanus. [IpeoOpazoBaHre rHCTOrpaMMEL.
6.AddunHBIE TPeoOpazoBaHUSI.
7. aTepnonsuus n300pakeHus.
8.IlpumeHeHne TUCKPETHOM CBEPTKH 11t 00pabOTKH H306pa>1<eHHH Teopema bopens.
9.JIunettnsle mpocrpancTBenHble GunbTpel B MATLAB.
10.OcHOBHEIE 3Talbl U AITOPHTM YacTOTHOH ¢puipTpanuu. Teopema bopens.
11.0HY u ®BY. Oynknus filter2 MATLAB.
12.'omomopdHast ¢pusTparus.
13.MenuanHsIi GUILTP.
14.@unetp JIn, KaBaxapsr.
15.]IByHanpaBieHHas HETMHEHHAS QUIBTPAIIHSL.
16.®yuxnus nepenaaa sprocty. [ paxuenT n3oopaxenus. ['paguenTasle Macku. LoG uibtp.



17.®unstp Kannu.

18.Oynkuus edge MATLAB.

19.ITouck Touek W nmuHWI Ha u3o0paxeHuH. lIpumeHenue mpeoOpazoBanust Xada AId MOHCKa
IPSIMBIX.

20.leTeKTOpHI 0COOBIX TOYEK.

21.Texctypa. Bunsl TexcTyp.

22.CrarucTryeckoe onucanne TeKCTyp. CreKTpallbHbIe TEKCTYypHBIE TPHU3HAKH.
23.Peaym3anus TekcTypHbIX GmIsTpoB B MATLAB.

24.CermeHTaIus H300paKeHHA, 3a1a4H, 3TaIlbl.

25.MeToBI CErMEHTAIIHH.

26.Mopdomnornyecknii aHamu3 n3o06paxeHuil. CBI3HOCTS.

CamocTrosTenpHas BHEAYAUTOPHAS paboTa CTYAEHTOB MpeAyCMAaTPHBAET MOATOTOBKY HOKJIAIOB,
pedepaToB, BBIIOJHEHME HHIMBHAYAIBHBIX HCCIENOBATEIbCKUX  pabOT, MOITOTOBKY K
7a00paTOPHBIM 3aHATHAM, MPOpabOTKY JEKIHOHHOTO MarepHhaja W Marepuala peKOMEHIyeMOH
JUTEpaTypPBI AJIs TOATOTOBKH K PEUTHHI-KOHTPOJIIO U 3a4€Ty C OLIEHKOM.

BonipochI 1Jist KOHTPOJISI 0CBOEHHSI MaTepHAaJia IIPH CaMOCTOATEIbLHOI paboTe cTyeHTOB:
CoopmynupyiiTe TOHATHE TBYMEPHOTO H300pakeHHS

[NepeuncianTe OCHOBHBIC XapaKTEPUCTHKY IUPPOBBIX H300paXKeHUH.

Yto Takoe riyOuHa IBeTa H300paKeHUS !

Kakoe n306pakeHre Ha3bIBalOT MOTYTOHOBBIM?

YeM OTIIMYAIOTCS IIBETOBBIE CXEMBI H3TYYAOIIEr0 00hEeKTa i OTPAXKAIOUIEro CBET 00beKTa?
[TepeuncnuTe OCHOBHBIE IIBETOBBIE CXeMEL JlaliTe UM KpaTKoe 0OBbsSCHEHHE.

[MosicauTe cHCTEMBI KOAUPOBAHUS I[BETHBIX H300pakenuit RGB u CMYK.

9. Yro Takoe paspemeHue n300paxxeHus? II0SCHATE CMBICI 3TOM XapaKTEPHUCTHKH.

10. Jns dwero mpemHasHadeHa oOpaOoTka m3o0paxeHui? IlepeunciuTe OCHOBHBIC METOJIBI
00paboTku u300pakeHUH.

11. OGbsACHUTE IIpOLERYPY JTHHEHHOH (UIBTPANUK H300paKeHHs] OKOHHBIM (QHILTPOM.
12. Yem omnmyarotes “oxuaa ¢punbtpo” a1t HU u BY dunsrpanun?

13. Kak u3menseTcs BUI H306paxkenus mocie ero puiprpanuu HY unsrpamu?

14. Kak usmensercs Buj u300paxkeHus rnocie ero ¢punprpanuu BU ¢punstpamn?

15. Jlnsg momex Kakoro xapakrepa GoJibliie MOIXOMUT MeinaHHas QUIbTpaIys, U odemMy?
16. BoccTanoBienne n3obpaxennit. JJeKOHBOJIIONMS.

17. IBymepHoe auckpetHoe npeobpaszosanne Pypre. Teopema o cBepTKe.

18. TTosicauTe OPAIOK MpOLeRyps! GUIBTPALUK B YACTOTHOH 00J1aCTH

19. Metoapl 00HapYKEHHUS H30IUPOBAHHBIX TOYEK U JIMHHUH.

20. OGHapy»eHHe IepemnaoB SPKOCTH Ha H300paKeHUH.

21. IIpeobpaszoBanue Xada.

22. CTaTHCTHYECKHE CBOMCTBA 0OBEKTOB Ha H300pKEHUSX.

92 3 o8t R b=

TeMbI JOTIOTHUTENBHEIX HCCIIENOBATENBCKHX PaboT CTYIEHTOB:
Mertonb! 1 alrOpUTMBI TOJABICHUS TOMEX.
Metonb! 1 aTOPUTMBI KOHTYPHBIX JETEKTOPOB.
MeToB!I B aNTOPUTMEI IETEKTOPOB OCOOBIX TOYEK.
HccnenoBanne TEKCTYPHBIX IIPH3HAKOB.

Metonb! 1 aIrTOpPUTMBI CETMEHTALHH.
MeTopI 1 AITOPUTMBI aHATH3a POPMEI OOBEKTOB.
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Boinosinenne pacueTHO-rpaduieckoii padoTsl

TumoBeM 3amanueM K PI'P sBiseTcs CcpaBHHTENBbHOE HccienoBaHne 3((HEeKTHUBHOCTH
GUIBTPOB A MOJABIEHHUS IIYMOB JIKOO (GUIBTPOB Ui BBLIENICHHUS KOHTYPOB Ha LU(PPOBBIX
n3obpaxenusx. Jlomyckaercs pa3paboTKa HHIUBHIYaATbHBIX 33/1aHUM 10 HHUIUATHBE CTYIEHTOB.
IIpumepHbIe TEMBI pacdeTHO-TpadpuuecKnx padoT:

1. HUccnemoBanwe (UIBTPOB OIS TMONABJICHHASA IIYyMOB (aAOUTHBHBIA, MYJIbTHIIIMKATHBHBIM,
KPUTEpHii KauyecTBa — CPEIHEKBaJpaTHYHOE OTKIOHEHHE MEXIy J3TaIOHHBIM H 00pabOTaHHBIM
U300 paKeHUSIMH )

1.1. Yepenustommit uistp, GpuisTp Bunepa

1.2. MenuanHslit GUIBTP, TOpOroBas QUIBTPAIHs

1.3. bunarepanbHblil QUIBTP, CTIAXKABAOMHKN ['ayccoB GUIBTp

1.4. ®unptp KyBaxaps! (Kuwahara)
2. Uccnenosanme GHUIBTPOB IS MOAYEPKHUBAHHUS TIpaHUI OOBEKTOB (CIiIaKMBaHHE (UIBTPOM
laycca (mepemenHsbIdt paauyc), ycpenastomui ¢uiabtp (uniform filter), xpurepuit xavecTtsa -
K03 pHUIIHEHT KOppESIUs MKy 3TAIOHHBIM H 00paboTaHHBIM H300paKEHUAMHN):

2.1. ¢punetp Cobena, punstp [IpeButTa;

2.2. ¢punbtp Pobeprea, LoG ¢unbtp;

2.3. Zerocross ¢unbtp, puinstp Canny;

2.4, rpaguenTHsli oneparop Kupmma (Kirsch operator), rpaguenTHBIH onepartop Pobuncona

(Robison operator).
3.MccnenoBanune alropuTMoB cxatust u3odpaxenuit ¢ morepsmu (JPEG, JPEG2000 ).
4.006HapyxeHre 00beKTa Ha U300paKEHUH METOAOM KOPPEIIALIUH.
5.IToxcueT ABMKYIIUXCS 0OBEKTOB Ha MOC/IEN0BATEIbHOCTH N300 pakeHUH.
6.Mccnenosanue TEKCTypHBIX pu3HakoB n3o0paxenus. (LoG ¢misTp, punstp I'abopa).
7.T'omomopdHuas riobansHas GruibTpals H300paKEHUH ¢ MyIETHIIIMKATHBHBIM IIIyMOM.

7. YYEBHO-METOJIWYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
TACIATLINHEBL (MOY JIST)

a) OCHOBHAas JIMTepaTypa:

1. Toncanec P., Bync P., Qmmanc C. [ludposas o6paboTka n3obpaxeHnit [DneKTpoHHBIH pecype]—
M.: Texunoctepa, 2012 — 1104 c. (OBC «KoHCYNIBTaHT CTyAEHTaY).

2. PykoBozcTBO mo mudpoBOMy TelleBHICHUIO [DneKTpoHHbI pecypc] / bpaiic P. ; Ilep. ¢ aHru. -
M. : JMK [Tpecc, 2012. - (Cepus ”qu6HHK") & -
http://www.studentlibrary.ru/book/ISBN5940741584.html (9B5C «KoHCyabTaHT CTyAEHTa»)

3. ABTOoMarH3MpoBaHHas 00pa0OTKa M aHaIW3 MaMMOTpaQHYecKHX CHHUMKOB [DJIEKTPOHHBIA
pecypc] : monorpadus / C. C. Cauxsikos, I0. A. Bynanosa, E. A. 3axaposa ; M-Bo oOpa3oBaHus 1
Hayku Poccuiickoit ®@eneparmu, DenepalbHOe roc. OIOIKETHOE 00pa3oBaTENbHOE YUIPEKICHUE
BeICIIL Tpo¢). o6paszosanus "Bnamumupckuii roc. yH-T uM. A. I'. 1 H. I'. Cronerosrix". - Bragumup
: Bal'Y, 2014. — 208 c. (6ubnuotexa Bal'y).

0) JomoIHUTEbHAs JIUTEPaTypa:

1. Sue, Bepun. L{udposas obpabGorka m3oOpaxeHuit : mep. ¢ aHria. / b. flme — Mocksa :
Texnocdepa, 2007. (bubmmoteka Bal'y).

2. Edumos, Cepreit Huxonaepuu. I{udposas o6paborka BumeonH(opmanun : yuyebHoe mocobue
IJIA By30B IO HampaBieHHIo 644200 "PammorexHuka" st crenpambHocTed 210302.65(211500) -
"Brrroas POA" / C. H. Epumos .— Mockaa : CaiiHe-IIpecc, 2007 (6ubnuortexka Bal'y).



3. JIs#t, Damynn. [udposas 06pabGoTka CUTHAIOB JJI HEHXXEHEPOB U TEXHUYCCKUX CHEIHATUCTOB !
IPaKTHYECKOE PYKOBOJACTBO : mep. ¢ auri. / O. JIsit .— Mocksa : I'pyrmma UT, 2007 (6ubnuoTeka
Bal'y).

4. ILludposas 06paGoTKa CHTHAIOB ¥ H300paXkeHMH B pamgnoQU3UYECKUX MPUITOKECHUIX
[Monorpadus] / M. A. Bacapab [u ap.] ; nox pen. B. @. Kpasuenko .— Mocksa : ®usmatiut, 2007
(6ubmuoteka Bal'V,  http://e.lib.visu.ru:80/handle/123456789/3448, OBC  «KoHcynbTaHT
CTyACHTa»).

5. O6paboTka aspoKocMmuecKux H3obpaxeruit [Onmextponnsii pecypc] / B.K. 3mobun, B.B.
Epemees. - M.: ®USMATIINUT, 2006 (O5C «KoHCYIBTaHT CTyAEHTa).

6. ITeiteeB, FO. IT. MeTomsl MOP(ONOrHIECKOTO aHANH3a U300paKeHui [DIeKTpOHHEI pecypc] /
IO. I1. ITeTheB, A. U. Uymnukos . - M. : ®U3MATIIUT, 2010 (O5C «KoHCYIBTaHT CTYAEHTAY).

7. Teopus 1 IpaKTHKa HA3eMHOTO IE(POBOrO TEIEBU3MOHHOTO BemaHus: YuebHoe nocobue / I'.B.
MawmueB. — M.: T'opsiuas muaus - Tenexom, 2012 (OBC «KoHCYIBTaHT CTyJEHTaY).

B) mporpaMMHoe obecrieuenne u IaTepHeT-pecypcesl:
1. TIporpaMMHast cpeJia MaTpUYHEIX BhrunciIeHnd Matlab, maxet Mozenupobanus Simulink.
2. http://matlab.exponenta.ru/index.php

8. MATEPHAJIbHO-TEXHNYECKOE OBECIIEYEHUE JUCHUIIIAHBI
(MOJYJIST)

B kauecTBe MaTepUATbHO-TEXHIYECKOTO 00ECIIEUEHUS TUCIIUILTHHBI HCTIOIb3YETCA:
1. KOMIIJIEKT NEKIIMOHHEIX CIaiIoB B JJIEKTPOHHOHR opme.
2. Mynsrumenuitasie cpeactsa (II9BM, mpoekTop).
3. Pa6oune CTaHIMK My/IbTHMEIUHHON ayIUTOPUH JUIS BEIIOTHEHH 1ab0OPaTOPHBIX PaboT.

IIporpamma cocTapieHa B cooTBeTcTBHE ¢ Tpeboanusamu GT'OC BO 1o HampaBieHHIO 12.03.04
«BHOTeXHUYECKHe CHCTEMBI W TEXHOJOTHH» (kBanmdukarms (cremeHp) "Gakamasp') m mpoduio

IMOJrOTOBKU «BHOMeTUIIMHCKAsS HHKEHEPUD).
Pa6ouyro mporpaMMy COCTaBHI K.T.H., TomeHT kad. BOCT Yupkos K.B. /A//ér/
Penenzenr:
[JIABHEINM BHEINTATHEIH CHEIUAJIUCT AeIapTaMEeHTa 3IPaBOOXPAHECHUS aI[MI/IHI/ICTDaIlI/IW
Bia uMApCKoi 06IaCTH 110 VIBTPa3BYKOBON MAarHOCTHKE, 1.M.H. bynados M.H. :

[TporpamMma paccMoTpeHa 1 0q0o0peHa Ha 3acenanun_Kapenpst BOCT
npotokos Ne 8 ot 16.04.2015 rona. ,
3aBenyronmii kKadeapoi JL.T. Cymkosa

PaGouass mporpaMma paccMOTpeHa M OfOOpeHa Ha 3aceJaHHH y4eOHO-METOXHYECKOH
xKomuccuu Hanpasnenus 12.03.04

mpoTokos Ne 8 ot 16.04.2015 rona.

[Ipencenarens KOMUCCHH — JI.T. Cymkosa




