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l. IIEnI,r OCBOEHLTfl [VrCJItIrIJIrIHbr

I{enrrrau ocBoeg}rr AHcrIrnJrHHbr (uoayna) <O6pa6oma u aHaJrrl3 6noueAurIuHcKLIX
uso6paxeuufi> sBr.ilorcs o6ecuerreHlre npoSeccraouamnofi rroAroroBKtt 6y4yruux a[erlr4aJrr.rcroB
s o6ractu 6uoueAuqzHcKlrx npra6opon r4 cllcreM, B ToM trucle nprao6perenr..re cryAeHTaMLI
coBpeMeHHrx suaHufi n o6racru reopurr o6pa6otxu nso6paNeunito a raKxe Sopuuponanue
HaBbIKoB paspa6orxra 6noueAurlr.rHcKr.rx cr{creM qra$ponofi o6pa6orxu uso6paxeuuft.

2. MECTO NICUI4TIJII,IHbI B CTPYKTYPE OTIOII BO

,{ucqunruua 81.B.48.10.2 <O6pa6orrcan anaJrns 6noueAurluucKr.rx uso6paNeHufi> nxoAur
B Bapr4arprBHyro qacrb yr{e6Horo nJraHa [oAroroBKu 6araranpoB HarrpaBrreuvfl <FuorexnuqecKlle
SI,ICTEMbI LI TEXHOJIOTUU)).

[ncqunnuHa ocHoBaHa Ha cJreAyrouux npe.qMerax, Lr3f{eHHbrx cryAeuTaMrr :

- MATEMATI{KA;

- uu$oprraaqlroHHbre rexHonoruu;
- nn$opuaur{onHbre crrcreMbr n 6uoueAuIII,IHe;
- y3Jrbr r{ gJreMeHTbr 6uorexnrqecKr,rx cr{creM;
- MoAenr.rpoBaHue 6uoupoqeccoB r.r 6norexunlecKlrx crlcreM;
- MeroAbr o6pa6orxu 6uoueArErIuHcKLIX cI4fHtuIoB Id AaHHbD(.

.{anuar Ar.rcrlr{[nr{Ha flr'ilflercr npeArxecrByroqeft no orHorrreHrlro K AucIII4[JII,IHe
<<EuorexnuqecKlle cl{creMbl MeAprrlr,rHcKoro Ha3HatIeHI,It)), <Me,qr,ruzncrue npu6opu, annaparbl,
cr{creMhr, KoM[JreKcbr), npu BbmoJrHeHvu BKP 6araranpa, a raKxe <Ocnoebl Teopul4 pacno3naHlls
o6pasoe>>, uryuaeuofi B xoAe Marr,rcrepcrofi noArotoBKz cneIIVaJII4 croB.

3naqurentuoe BHlrMaHr,re B Kypce yAeJr{ercfl ocBoeHrrro [paKTuqecKI,IX HaBbIKoB rlpfi
paspa6orrce crrcreM quSponoft o6pa6orxra u anufi43a nro6paNeuuft e \,reAraKo-6lrororuqecKl4x
rrccneAoBaHr,Igx, KJIlIHLIqecroft [paKTI,IKe Lr r.rr,

3. KOMTTETEHUI4II OEyTIAIOIUET-OCfl , @OPMTTPyEMbIE B PE3yJIbTATE
o cB oEHvrfl , [uu\ r,IrIJIIrHbr (M oAvJrfl )

B rrpoqecce ocBoeHr.r.rr Aauuofi Ar4crlurrJrr.rHbr cryAeHT Qoprrarapyer v AeMoHcrpl,Ipyer
cneAyroqlre KoMrreTeHqr.rlr :

B pesymrare ocBoeHr.rJr .e{crlr{rrnr,rHrr o6yrarorqufics AoJrxeH AeMoHcrpr,rpoBarb cJleAylouue
p$yJrbrarbr o6pasonannx :

1) 3Ham:
cuoco6rr rroJrfreHr{r uso6paNeur.rft ;

noAXoAbI K orrr{carrr{ro MareMarI,IqecKI,Ix trloAeleft u:o6paxennfi ;

ocnoBHbre orarrbr o6pa6orxra u: o6paNeuufi (lIK-2) ;

ocHoBHbre MeroAbr o6pa6orxu n aHauwlr,a u:o6paNeuuft @K-5).
2) Vrraem:

racloJrb3oBarb ocHoBHbre nprleMbr o6pa6orru r4 flpercraBJreHr,rfl gKcrrep]rMeHTaJlbHbrx

AaHHbrx (IIK-l); r
npraMenrrb MeroAbr rlIESponoft o 6pa6orxu uso6paxeu uit u ucno nb3 oBarb rexHLI qecKI,Ie

cpeAcrBa Anr ilorytregr{r r{cxoAnrrx qu(fponlx uso6paNenzfi .

3) Bna4err:
HaBbrKaMr.r pa6oru c coBpeMeHHbrMH arrlaparHblMr,r H nporpaMMHbIMIa cpe.{crBaMl,I

lrccneAoBaHur r,r [poeKTupoBaHr.rs 6raorexnu.recKr,rx clrcreM r.r rdHcrpyMeHTapLIeM Anf,
co3AaHr.rr rr rrccne.qoBaHvrs. curcrerr,r o6pa6orru uso6paxeHuft s cpele Matlab (OIIK-5).

B pe3yJrbrare ocBoeHr.rfl AracrlrrrrJrr.rHbr, o6yraroquecr AoJIXHrI o6naAars cJIeAyIoilIIdMI{

o6qexynrrypnbrMr.r, o6rqeupo(peccuoHaJrbHbrMrir n upoQeccuoHaJrbHbrMrl KoMrrereHIIIaflMIr:



clloco6HocTbro BnaAeTb ocHoBHbrMr.r nprreMaMu o6pa6oTKr{ r,r npeAcTaBJIeHI{.g

eKcrepplMeurarrbHbx AaHHbx (OnK-s) ;

cuoco6Hocrbro Bbr[oJrHfiTb gxcnepuMeHTbr I{ LlHTepnperprpoBarb pe3yJlbrarbl no [poBepKe

xoppenfno crn vr e(p$exrunuocrl{ peneuufi (IIK- 1 ) ;

roronnoprbro K fracrr4ro B [poBeAeHLrpr ueAraro-6uorornqecKl4x, gKoJIortFIecKIlx I,I

HayrrHo-EexHrlqecKr,rx rrccJreAoBauuft c npuueHeHLIeM TexHl4qecKux cpe,ucrB,

nH$oprraaqproHHbD( rexHoJloruft u rr.reroAon o6pa6orxr pe3yJlbraron (IIK-2);
cnoco6qocrbro ocyqecrBJrrrb c6op u aHaJrr.r3 r.rcxoAHbrx.qarrHbrx Afifl pacrrera LI

npoexrr{poBalus..(erareft, KoMnoHeHToB I,I y3noB 6Ilotexnu'recKl,Ix cLIcreM,

6uolaeairquncrofi r{ eKoJloruqecxoft rexHI{KI4 (lIK-s ) ;

4. CTPyKTyPA Ir COAEPXAHI,IE AI,ICUUIJIT4HbI

O6urag 180AOeMKOCTb pICUI{nJII,IHbI COCTttBJrf,er ) 3AqerHbIX eAI4HI4.l{, I dU qaCOB.
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Co4epxauue Arr cquflJurHbr

Teurr JreKrrr,rounrrx gansrufi

PasAen 1. Bneleuue.

Hagua.{eHue AucrlurrnraHbr r.r ee Mecro B o6rqenpoQeccuouarbHofi noAroroBKe,4r{nnoMr4poBaHnoro
cneqlraJrr,rcra e b6nacTkr 6[oMeAr,rrlt4HcKoft [HxeHepr{tr.

Pa:qer 2. flonnrne 06 r.r3o6parmeHr{rr.

MarerraaruqecKas MoAeJrb HenpepbrBHoro uso6paxenvrfl..,{nyuepnoe npeo6pasoBaHne @ypre tl efo
csoficrsa. MeroArr [oJrfreHr,rs r.r3o6paxeHllft. Iloryreuue qu$ponrrx rd3o6paxeHl4ft,

Ar{cKperr{3ar1krs,,rr KBaHToBaHue. Boccra:roBJreHr.re HenpephrBHoro r43o6paxenrrfr..

Pa:qe;r 3. OcHonnbre grarrbr o6pa6orrcz n3odpaxenufi.

flpe4napurenruar o6pa6orr<a uro6paxenuft, yryqlreHrze uso6paxeHufi, feoMerputlecKa;I
KoppeKrlus, rroAaBJreHue rroMex. BrrAeleuue rpr43HaKoB. CernaenrarJurs.. PeroucrpyKllrlt.
ConocraueHrre. PacnosHaB atvre.

PasAefl 4. Y;ryurueHrre rr3o6paxennfi n paAuoMerpurlecKafl KoppeKur{fl .

fncrorparvrnra. fiacrorpaMMHbre npeo6pa:oBannfl. Pa4uorrretputlecKat KoppeKIILIff.

PasAer 5. IeouerprrqecKas KoppeKrlrrfl lr3odpalnenufi .

feouerpuuecKr{e ucKaxeHr,r.fl. Mareuarr{qecKarl MoAenb reoMerpuqecKplx ucxaNeuufi. llpruar u
o6paruar Synxqux npeo6pa.:oBannfl. KoopAraHar. Cnoco6rt saAanvfl. (pynxquft npeo6pa:oBaHfifl
KoopAr.rHar.,{nprepnalr r.rHTeprrorrfl\r4fl, Amopnru reoMerpr.FrecKofo upeo6pasoBaHufi, qu$ponoro
r.rsobpaxenux.

Pasger 6. Jlunefinan Qumrpaqus qnSponrrx neo6paxenr.rfi.

,{npaepnrre urasefiurre cr{creMbr. (Dynruur paccefiHl,Is rorrK}r. ,,{nyrr.repnax cBeprKa u ee csoftcrna.

,{nyuepuoe AIIO pr ero csoftcrsa. .{nyrrrepuue manefinue (pranrrprr. BHqlacrlltenbuo
e(f lpexrnnnbre anropurprrr rurneftnofi (punrrpauuu qu(fponrx uso6paxeuzfi .

PasAefl 7. He.nnnefinaq Qlr.rrrrpaqun quQponux urobpaxenrafi .

MeAuannrrfi (pu.urrp. @ranrrp JIH. Onmrp Kanaxapu. ,{nycropouuuft (funrrp,

PasAer 8. BrrAe.neHrre rpaHrru.

O6rqa crpyKrypa AereKropa rpaHrdrl. ,{ererropst Po6eprca} llpenura, Kuprua, Co6ela, Yolnaca,
Mappa-XraJrApera, Kannn, XrorKenff .

PagAer 9. flerercroprr oco6rrx roqeK.

,{eremop Mopanexa..{ererrop Xappuca.,{erexrop SUSAN.

PasAer 10. TexcrypHbre npr{3HaKrr.

Crarucrn.recKlre [pr{3HaKu. fucrorpauMHbre [pr{3uaKra. Crpyxrypubre [prr3HaKn. Cnexrpalruue
rpu3HaKr.r, Su.nrtpu f a6opa.

PasAefl I L. Cerrlrenrarlr.rfl ra:o6paxeunft.
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lloporonax cerMenTarlux. AlroprrrMbr nrr6opa uopora, anropr4TM TpeyroirburExa, ISODATA.
Cerueuraqur ryleroAoM AeJreHr4f, lr clrnflHvrfi, o6racreft. Kparxuft o6aop pa3nurrHbx urJrnopr.rrMoB

cerMeHTarlr{r,r.

PasAer 12. OnircaHrre rr aualrv3 Qopnrr o6renron.

SreueurapHuei rrropQoJrorurqecKr4e npu3HaKu. I{eno.re.rnrrfi KoA, anrop[TM ero rroJryrreHr4s.

IlapauerpuqecKoe orucaHr4e. (Dypre-onucaHr.re. Sffrunrlr.recroe Oypre-ouracaHne, Kpunnsua
KoHTypa. Brr4eneuue oco6sx rorreK KoHTypa.

PasAer 13. O6$a6orra 6unaprrbrx u:o6paxenr.rfi neroqaMr.r MareMarn.recrcofi vropQorornu.

Hapaqunauue. pposar. 3auru<aurae. PasNarrraHue. BrrlereHne cpeAr{Huoft rutnuu.

Tepmr ra6oparopnrrx sanqruft

1. Basosrre MeroAbr rlr(hponofi o6pa6orrcra lrso6paNeuufi n cpeAe MATLAB.
2. Ounrrpaqnx rEso6paxenufi..
3. Cuequanrnbre MeroAbr $ranrrpauuu nso6paNeuuir.
4. I4ccneAosaHr,re KoHTypHbrx AereKTopoB I4 AereKropoB oco6ux rotleK.
5. Oupegereu[e trr4cJra o6rerroe ua uro6paxenrll4.

5. OBPA3OBATEJIbHbIE TEXHOJIOII4I,I

Pea:rusaqvs KoMnereHTHocrHoro rroAxoAa Ailfl no,uoroBxll 6axa"nanpon n paMKax

rlpenoAaBaHvfi. LucrlkrTrJllrHbr peanu3yeTc.s :

1) llpu [poBeAeHr.ru nexuytfi c ucrroJrb3oBaHr,reM MyJrbrr.rMeAHfinoro [poeKTopa AJII floxa3a

upeseuraqnfi;
2) IIpu ucnolb3oBaHlrr.r MyJrbrr.rMeAuftnoro [poeKTopa AJrr rroKa3a npeseHrauuft

AOKJTaAOB CTyAeHTOB;

3) flpone4euraeu r,rHTepaKTr,rBHbx Soprur JreKIIHoHHhrx sa:e^fltui4 c rrocro.lHHblM KoHTpoJIeM

KaqecrBa ycBoeur.rr cryAeHTaMu upoftgeunoro Marepuulefipu noMolqll BoIIpocoB K ayAI,ITopI4I,I

Iro TeMaTr4Ke neKrlr4r4 ;
4) Opraunsauueft na6oparopHbrx gar,x.uir. c o6cyN,ueHLIeM [paKTLIqecKI,IX BorlpocoB ocBoeHus

,4LICUI4[Jrr,rHbI.

Taruu o6pasou, Ha r{HTepaKTr4BHbre (poprrau npoBeAeHlrr JreKIIIaoHHoro Kypca (ncero 36 uacon)
ilprrx oAr,rrc s. 67 o/o or ay.qr,rropnrx g ansruft .

6. OIIEHOTIHbIE CPEACTB A l.Jtfl TEKyIIIETO KOHTPOJTfl yCTIEBAEMOCTII,
rlp o MEII(yT oqHofr .{rrn c TAIII4TT IIo ]IT o f AM o c B o F.IJ.lrfl , AtI C qI,IilJIlIHbI 14

YqEEHO.METONUIIECKOE OEECIEIIEH}IE CAMOCTOflTEJIbHOfr PAEOTbI
CTYNEHTOB

Bonpocrr K 3arrery c oqenrcofi rro Ar{cqn[Jr[He:
l.flpuvreuenue UOI4. Tuun uao6paNeuuft. Ocuonnble sranbl I]OI4.
2.llprErrreuenr,re nunefturx.{Oil. Bsauir,{ocs.f,3b [pocrpaHcrseHHofi r,r [pocrpaHcrBeHHo-qacrouroft
o6pa6orrr.r.
3 ..{nyxrr,repuoe,{IIO.
4.Csoftcrna 2-uepnoro [IIO.
S.fucrorpair,rMa spKocreft. fpaaauuoHHbre npeo6pa:oBaHufr,llpeo6pa.:oBaHne rlIcrorpaMMbl.
6.ASSnHHue npeo6pa3oBaur.ts.
T.Irlnrepno rrfrlglz'fl, r,rso6paNennr.
8.IlpunreHenue Ar{cKperrroft cBeprKr.r Arr o6pa6orru uso6paNesuft. Teopeua Bopenx.
9.Jluueftuue rpocrpaHcrBeHHbre $Hnrrpu n MATLAB.



l 0. OcuosHbre gTarrbr r{ anropr.rrM .racrorHofi $nnrrpaqrEu. Teopeua Eopenr.
l1.OHr{ u @B9. (Dyuxqua filter2 MATLAB.
I 2.forraorrrop(|Hps (pnnrrpaqnx.
1 3.Me.quaHnnftl (pnnntp.
1 4.@ranrrp Jha, ]Kanaxapu.
I 5.[nyuanpannpuuax nenraneft nar (f ranrrpauua.
l6.Oyurqrr rrepenaAa rpKocrr{. fpa,uuenr uso6paxeuw.lpagueHrHbre MacKr.r. LoG Sranrrp.
17.(Dranrrp KanlnH.
I 8.Oyuxqnr edpe MATLAB.
l9.floucx roqep( u rruluuit Ha uso6paxeHrrr.r. llpurraeneune upeo6pa3oBaHr,rs Xa$a AJrfl nor,{cKa
IlpsMbrx.
20.[ererroprr gco6rx roqer.
2 l.Terccrypa. BuAs reKcr)?.
22.CtarucrlrrlecKoe o[ucaHr,re reKcryp. CnerrpanrHbre reKcrypHbre rrpr.r3Harr{.
23.Peasmsarg.rs TeKcrypnrx $uurrpos n MATLAB.
2 4. C erureu r arJkrs, rs o 6p axen wit, z agauu, gTa[br.

25.Merolrr cefMeuTaulrr.
2 6. MopQ oJlorr.rqecKr.rft analng u:o6paxeuufi . Ce.fl suocru.

Carr{ocro.sreruuas nueayluropHas pa6ora cry.uentog flpeAycMarpr.rBaer no.[foroBKy AoKnaAoB,
pe(pepaton, BbrrroJrHeHr.re fiH4lTBngyanbHbrx r{ccJreAoBareJlbcKr4x pa6or, noAroroBKy K

na6oparopublM 3aHsrr.rxru, npopa6orry JTeKIII{oHHoro Marepr4aJra r{ Marepr.rrrJra peKoMeHgyelaoft
nllTeparypbl Ar-f, rroAroroBKu x peftrrairr-KoHTpoJrlo I4 3aqery c oqenxofi.

Teuatura caMocrof,Tenrnoft pa6orur cryAeHToB :

o Mero.{br r{ aJrropurMbr rroAaBlrenufl noMex.
o MeroAbr r{ airropurMbr KoHTypHbx AereKTopoB.
o MeroABr r{ rrJrropr{TMbr AereKTopon oco6rx rorreK.
o l4ccne\oBagr.re reKcrypHbx npr{3HaKoB.

o MeroAbI r.r aJrropr.rrMbr cefMeHTauI{rI.
o MeroAbr r,r ulJrropIaTMbr aHilrr4ra (fopvru o6rexroe.

Brrnonnenue pacqerHo-rpaQr.rvecnofi pa6ornr

Tanoerrr\4 3aAaHr{eM K PfP flBrrflercs. cpaBHr.rrenbHoe r.rccJreAoBaH}re e$Sernrauocru
Qunrrpon Ars rloAaBrrenvrs. ilryr!{oB wr6o SunbrpoB Ans BbrAereur,rs KoHTypoB Ha qra$ponnx
uao6paxeurErx. ,{onycKaercr parpa6orra r{HArrBr{IyanbHbrx sa1lanui4 rro r.rHt4rlr.rarr{Be cryAeHToB.

ilpulrepHue reMbr pacrrerHo-rpaQuuecrux pa6or:
1. I4ccne4onauue (prnrrpoe Anr no.{aBJreul{t turyoB (aAAnrfisurtr?, MyJrbrr.InJll{KatunHuft,
rpurepnft KatrecrBa - cpeAHeKBaAparurrHoe orKrloHeHr{e MexAy 3TaJroHHbrM r o6pa6oranHblM
uso6paxeunxuu)

l.l . Vcpegusrouuft (prEmp, $r,rnrrp Buuepa
1.2. Me4raauusrft Sranrrp, roporoBair (punsrpaqux r
I . 3. Eunarepamuuft (f nnrrp, crJrrDxr.rBarorqr.rfi f ayccon lpunrrp
1.4. OrEnrrp Kynaxapu (Kuwahara)

2. I4curc4oBaur4e Qr.urrpon Arfl roAqepKuBalufl rpaHrlu o6rercron (crnaNznauue (punrrpont
faycca (nepeuennufi paguyc), ycpe4nsrouufi (pnnsrp (uniform filter), rpurepuft KarrecrBa -
ros$(fraqueur KoppeJrsqus MexAy oraJroHHbrM u o6pa6oraHHbrM u:o6paNeuuxwru):

2.1. Sunrrp Co6era, Qr,rnnrp llpenurra;
2.2. $utrctp Po6eprca, LoG $ururp;
2.3. Zerocross Sr.rurrp, (punrrp Canny;



2.4. rpaquenrurrft oneparop Kuprua (Kirsch operator), rpaAr4eHrHuft oneparop Po6raucona
(Robison operator).

3.I4ccneAouaurb aJrropr{rMoB cxarrar raro6paxennfi c norepaun (JPEG, JPEG2000 ).
4.O6uapyxeuu$ o6rexra Ha uso6paxeuur.r Mero.qoM KoppeJrrrluu.
5.llo4cuer 4nu*<yquxcs o6rerroB Ha nocJreAoBarenbHocru uso6paxenuft .

6.I,Iccne.qoBauug reKcrypHbrx npr.r3HaroB uso6paxeHua. (LoG (funrrp, $unrrp fa6opa).
T.forraonropSnah rno6aJrbnas. (funrrpaqr.rr uso6paxeuuft c Mynbrr.rnnr{KarraBHbrM rxryoM.

Bonpocrr pefirunr-rcorrrpoJrfl:
Pe
1)

2)
3)
4)
5)
6)
7)
8)
e)

twl
CQopuy [oHrTr,re AByMepHoro Ll3oopaxeHHt

jure ocnonnbre xapaxrepucrkIKll qz(pponrx nso6paxenufi .

Peilmuuz-rcoumponu M2
1) O6rsurnre npoqe,{ypy ruaseftuofi Sznrrpaquu uso6paxenprfl oKoHuuira SumrpoM.
2) r{eM ouu.rruorcr oooKHa 

Snmrpon" AJrf, Hr{ z BH Sunrrparyuu?
3) Kax nsivrenfrercs.nu4 raso6paNeHr4.rr rrocJle ero $unrrpaqun HrI (pnnsrpaun?
4) Kar usr\,reHrercs nug uso6paxeHrdf, flocJle ero $znrrpaquu BH (pnnrrparr,ru?

5) [m [oMex KaKofo xapaKTepa 6onnue rroAxoArrr MeAr.raHHarr $ramrpauua, n no.reuy?

Peilmuuz-rcoumpona J\b3

1) 9ro raroe cerMenrarlur uao6paNenufi?
2) MeroArr BbrAeJreHr4r KoHTypoB ua uso6paxeuuflx.
3) Bu.qrr oco6rx roqeK.
4) lloHsrfie reKcrypbr.

7. YTIESHO.METOII,IIIECKOE I,I IIHO OPMAUI4OHHOE OEECTIETIEHIIE
IUCUUIJII{Hbr (MOAvJrfl )

a) ocuonuafl Jrrrreparypa:
1. foHca-rrec P., By4c P., gAAuuc C. lu$ponaa o6pa6orrca uso6paxenufi [SnerrpoHurtft pecypc]-
M.: Texnoctfepa, 2012 - 1104 c. (3EC <Koucymraur cryaegto).
2. Pyxoeo4crBo rro uu$pononry reJreBr.rAennrc [3nexrpouuuft pecypc] / Bpafic P. ; llep. c aHUI. -

M. : ,{MK llpecc, 2012. - (Cepua "Y{e6HuK")."
http://www.studentlibrary.ruibook/ISBN5940741584.htrnl (3EC <KoucynrtaHr cryAeHru)
3. AnroMarrasrlpoBaHHarr o6pa6orna u aHurus rraarvruorpa(fr4qecKl4x oHHMKoB [3rer<rpouHrtft
pecypc] : uoHorpa$us I C. C. Ca.qmoB, 0. A. EynanoBa, E, A. 3axapona ; M-no o6pa:onanna u
HayKr.r Poccuftcr<oft Oeaepaqr.ru, Oe4epaJrbHoe roc. 6rcAxerHoe o6pasoaareJrbHoe yqpexAeHue
Bbrcr[. npo$. o6paronaHus"Bna1ulrupcruft roc. yH-T Iarvr. A. f. u H. f. CtoreroBblx". - Bna4uiraup

: BnfV, 2014. - 208 c. (6u6nuorexa BnfY).

II
tlro rar<oe my6uua rlBera uso6paxenus.?
Kaxoe uso6paxenrre Ha3brBaror fionyrouoeril\,I?
tleNr ourarrarorcr rlBeroBbre cxeMbr ra3Jrfrarcqero o6rerra [r orpaxarculero cBer o6rexra?
flepe.rucnzre ocuoBHbre rlBeroBbre cxeMbl. flafire r{M Kparxoe o6rscHenze.
lloscnure crcreMbr KoArrpoBaHr.r.f, rlBerHbrx IEso6paNeuuft RGB u CMYK.
t{ro raxoe pa3pelreHr.re uro6paNenu.fl? lloscHl,rre cMbrcr erofi xapaKTepr,rcrr.rKrr.
tlro raxoe 6uuapuoe uso6paNenne?



6) gono;rnnrefl bHaq Jrrrreparypa :

1..f,ue, Eepng. I{u(fponax o6pa6orr<a zro6paxenufi : uep. c aHrrr. lB. fltte.- Mocrea:
Texnoc(f ep a, 2A07 . (6u6nuorexa BrfY).
2. E(funaon, Ceprefi Hurolaenzu. I{r,rQpoeaa o6pa6orKa Br.rAeor4u(foprraauuu : yre6uoe uoco6ue

Ars By3oB rro HanpaBrrenuro 644200 "ParuotexullKa" 4rfl clleuuanbHocrefi 210302.65(211500) -
"Ebrronax POA'i I C.H. EQunaon .- Mocxea : Cafinc-llpecc,2}}7 (6u6nuorera BrfY).
3. Ilsit,3auysA. I{ra{ponar o6pa6orra cr.rrHaJroB.4Jrfl r4HXeHepoB 14 TexHr.rqecKr{x cleq}IaJILIcroB :

rrpaKrraqecxoe pyKoBoAcrBo : rep. c aHrrr. I 3.IIsft.- Mocrea : fpyuua I4[T,2007 (6u6n]IoreKa
BilY).
4. I{ra<fponax o6pa6orra c}rruaJroB 14 rzso6paxeuufi n paazoQ}I3LIqecKLIx npuJloxeulltx :

[uouorpaQus] /M. A. Eacapa6 [u an.l ; noA peA. B. (D. KpanrreHKo .- Mocxna : Onsl{arrur,2007
(6n6nraorexa BnfY, http://e.lib.vlsu.ru:80/handle/123456789/3448, 3EC <Koucymranr
crygeuro).
5. O6pa6orKa aspoKocMkrrrecKr,rx nso6paxenuft [Snertpouuufi pecypc] / B.K. 3lo6nn, B.B.
Eper"reee. - M.: <DI,I3MATJII{T,2006 (3EC <KoncylrraHr cry4eura>).
6. flrrmee, IO. II. MeroArr rrlopSonoruqecKoro arrurv3a uso6paNenufi f3rrer<tpouuufi pecypc] /
rc. il. flnmen, A.I4. rlyln.rrcon . - M. : OI43MATJMT,20|0 (3BC <Koucynrraur cryAeHro).
7. Teoput lr [paKrrrKa Ha3eMHoro qra(fponoro reJIeBV3I4oHHoro BeIuaHLIfl: V.re6Hoe noco6ue / f.B.
Ma"naqes. - M.: fopr.rax ilLr:rtufl - Terexou, 2012 (3EC <KoucynrraHr cryAeHrD).

n) nporpaMMHoe o6ecneqeuue u llnrepHer-pecypcbl:
1. llporparr,rMnatr cpeAa Marpr4rrHbrx BbrtrlrcJrenprfi Matlab, naKer MoAeJII,IpoBaHprs Simulink.
2. http : I I matlab. exponenta.nr/ind ex.php

8. MATEPI4AJIbHO-TEXHI,IqECKOE OEECIIETIEHTTE AIICqIIIJIIIHbI
(MoAyJrfl)

B raqecree Marepr,ranbHo-TexHr.rqecKoro o6ecne.reHl,It ALIcIII{IJII4HII l{cnonb3yercg:
1. Kouunerr JreKrllroHHbx clafiAon B gJlerTpoHnoil (poprr,re.

2. MymrurrteAuftnrre cpeAcrBa (II3BM, upoerrop).
3. Pa6o.{ue crar{qfirr MyJrbrr,rMeAufigot ay$Lrropuu AJrt BbIlonHeHLIs ladoparopnrx pa6or.

flporparvrrvra cocraBJreHa B coorBercrBl,Il4 c rpe6onanvflv.vr O|OC BO no HanpaBJleHuto 12.03.04

<BnorexHnqecKue cucreMbr lr rexHoJroruu> (rnalu$unaqur (creneHr) "6araraep") u npo(punro

noAf oroBKu <BuoueAr.rqlrHcKtul I{HxeHepLIt).

Pa6o.ryro rporpaMMy cocraBr4Jr

Peueugenr:
rrtasHrrft sHerrrtarHrrft

flporparr,rivra paccMorp ena vr o4o6peua
nporoKon
3ane4yroqzft xa$e4pofi JI.T. Cyrurosa

Pa6o.raf, rrporpaMMa paccMorpeHa 14 o4o6pena Ha saceranvLr yue6uo-tr,tetoAuqecroft

KoMLIooIaLI HanpaBJIeHux 12.03 .04
rrporoKon ],,1b 8 or 16.04.2015
flpe.qcexareJrb KoMr.rccrrr4 JI.T. Cyutxona


