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1. UEJIlr OCBOEHVTA IVTCLTITIJIIIHbI

I-{enrruH ocBoeHr,rr Ar.rcrlr4rnr,rHhr (uoaynx) <O6pa6orra u anurn3 6uotrreAI,IqnHcKLIX

uso6paxeuufi>> snnnorcs o6ecneqeHr.re npo$eccuonarsnofi rro.{roroBKra 6yayrunx crrequaJlucroB
s o6nacru 6lloueAuquHcKr.rx npu6opon ta cucreM, B ToM rrr.rcJre npuo6pereHl4e cryAeHTaMLI

coBpeMeHHrrx gnanuft s o6racru reopnr.r o6pa6ornu uso6paxenuft, a rarcKe tpoprrtnporarne .

HaBhrKoB paspa6orxu 6nolreAurluHcKlrx orcreM qu(pponofi o6pa6orxu uso6paxeuufi.

2. MECTO.IUCUI,IIIJIIIHbI B CTPYKTYPE OTIOTI BO

flucqunnrEna Bl.B.AB.10.2 <O6pa6orrav aHaJrLr3 6uoueAuquHcKux Irso6paNeurft> exoAI,Ir

B pa3Aen Ancrlr{rrJrr.rH uo nrr6opy Bapr.rar}rBHofi .Iacru yue6noro nJIaHa no.uoroBKIa 6aralanpor
HanpaBJreHus 12.03 .04 <BuorexnuvecKue ctlcreMbl ]I rexHoJlof[[)).

Aucqunnrana ocHoBaHa Ha cJreA).roq[x npeAMerax, LBfTeHHbIX cryAeHTaMIr :

. MATEMATI,IKA;

- rau(poprr,raqr{oHnbre rexuonorrll{ ;

- ran$ opnaaqrroHHbre cllcreMbl e 6[oraeAI,IuI,IHe ;

- y3nbl I{ 3JIeMeHTu 6uorexnrrtlecKlrx cplcreM;

- MoAeJrr.rpoBaur,re 6uonpoqeccoB I{ 6uorexnuqecKllx cl4creM ;

- MeroAbr o6pa6orru 6uolreAuIlugcKl4x clIrHaJIoB LI AaHHbrx.

flauaan Ar,rcrlrlrrJrr.rHa sBfiAercfl rrpeArnecrBynqeft no orHoIIreHI4Io K ALIcIIHnTI4He

<BuorexuurrecKr{e crrcreMbr MeAHrIr.rHcKoro Ha3Halleuus), <MeAuquncrue npu6oprr, aflnaparbl,
clrcreMbr, KoMrrJreKcbr)), flplr BbrrroJrHeHr4r.r BKP 6axaranpa, a raKxe <Ocnosbl TeopruI pacno3HaHllt
o6pas on >, usyraeuoft B xoAe Marl4crepcrofi noAroroBKLI crrellIr aJII,IcroB.

3naqnrenrnoe BHlrMaHr.re B Kypce yAeJUIerc{ ocBoeHl{}o npaKTl,Iqecrux HaBbIKoB flpll
paspa6orxe cncreM un$ponoft o6pa6orr<u vr anaJru3a uso6paNeunft n lteAuro-6uolornqecKux
nccJIeAoBaHI{rx, KJrrlHrl.Iecroft [paKTuKe pI T.rI.

3. KOMTIETEHUI4}I OEYIIAIO IUETOC.g, O OPMIIPYEMbIE B PE3YJIbTATE
o c B o E Hrrfl , AI,I c qruI JITIHbI (M OAv JIfl )

B pesynrrare ocBoenurs. ptrrcuurtJrlrHbl, o6yrarouraecs Aollxuu o6laAatb cJIeAyIouIlIMH

o6qexylsrypHbrMr,r, o6qeupo$eccrloHaJrbHbrMll I{ npo(feccuoHaJrbublMtl KoMnereHlluflMvt:
o cnoco6Hocrbro Bna,4erb ocHoBHbIMr{ npr4eMaMlr o6pa6orxu u npe.qcraBlrenvlfl

eKcnepr{MeHraJrbHbrx AaHHbx (OnK-5 ) ;

o cnoco6gocrbro BbrnoJrurrb sKcnepLrMeHTbI I4 I,IHTeprlperldpoBarb pe3yJlbrarbl no [poBepKe

KoppeKrHo cru kr e(f tpexrunHocrll peueurEft (IIK- I ) ;

o roroBHocrblo K fracrr.rrc B npoBeAeHr4ld MeAI{Ko-6uororFIecKHx, 9Koroil{qecKl,{x tI
HayrrHo-Texnr{qecKrx HccJreAoBa:g.uit c npLIMeHeHrreM TexHI4qecK}Ix cpeAcrB,

uu(f opuaqlroHHbx rexuorrorufi ra ueroAon o6pa6orrli pe3yJlbraron (IIK-2) ;

o cnoco6Hocrbro ocyrrlecrBirxrr c6op Lr amaJru3I,IcxoAHbIx AaHHbrx [rfl,pacrrerau
npoeKTrlpoBaHr,rs gerarefi, KoMrroHeHToB LI y3JIoB 6fiotexnu.recKplx cucreM,
6noueAnqnHcrofi H erorofrqecrofi rexHlIKtI (nK-5 ) a

B pe3yJrbrare ocBoeHrl{ Ar,rcrlr{rrJrnHbr o6yuaroqnficr AoJIXeH AeMoHcrpl4poBarb cneAylouue
p€yJrbrarbr o6pasonaHrr :

1) 3uaru:
cuoco6rr troJlfreHnt uso6paxeuufi ;

rro4xoAbl K orlplcaHuro MareM arI4tIecKHX trloAelefi nsobpaNeuuft ;

ocHoBHbIe sraIIbI o6pa6otrr.r uso6paxeuuft (lIK- 2) ;

ocHoBHbIe MeroAbI o6pa6orrra fi ananru3a nro6paxeuufi (IIK-5).
2) Yrr,reru:



rlcrloJlb3oBarb ocHoBHhIe [prreMbr o6pa6orrr lt [pegcraBJreHr.r.s gKclepr4MeHTaJrbHbx

AaHHbrx (lIK-l);
npl{MeHtrb Mero.qbl ll[(bponoft o6pa6orrr.r uso6paxeur,rft u ucnol*oBarb rexH]rqecKr4e
cpeAcTBa Ars [onyqeHr.rs r4cxoAnrrx qulpponrx uso6paxenufi .

3) Bna4em:
HaBbIKaMTI paOoru c coBpeMeHHbMLr anlaparHhruLr Il [porpaMMubrMr4 cpeAcrBaM]r
llccJleAoBaHltt I,I [poeKTl4poBaHlrr 6uotexHra.IecKr.rx cncreM r.r t4HcrpyMeHTapr4eM An.a

1 co3AaHLIs u uccneAoBarg.vs. cvcrerr,r o6pa6offiu uso6paxenufi e cpeAe Matlab (OIIK-s).

4. CTpyKTypA I4 COAEPXAHTTE ATICUU[JrrrHbr

O6rqat AOeMKOCTb 44CUr,rnJrr4HbI COCTaBTTeT ) 3arIeTIIbIe e44HI,IUbI, I6U rIaCOB.
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5 2 4 23 4/67
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5 2
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) 2 4 25 4t67
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8 )uucaHue v.
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lcero I6 20 105 20ts6 SK3AMEH

C ogepxarure ArrcqrrlJrlrHbl
Tevrrr JreKurrogHblx 3aHsrlrfi

PasAeJ L. Bne4eHue. rloHffTr,re o6 usodpaxeHrrr{. Ocuonnnre 3TarIbI o6pa6ornu [3o6pa]KeHuft.

Hasnaqenne Ar.rcuu[Jrvrnbru ee Mecro B o6rqenpo(peccuona;lsnofi noAroroBKe AHIrnoMI,IpoBaHHoro

cleqrraJrlrcra B o6Jracrr4 6r,roMeAr{rluHcxofi r{HXeHepLII4. MareruaruqecKat MoAenb HenpepblBHoro

r,r3o6paxeHr4r. ,{nyuepuoe npeo6pa3oBaHr4e @ypre Lr ero cBoficrBa. MeroArr nory{eHlls
ri3o6paxeHuft. Iloly.renue qra(lpontrx uso6paNeunft, AI{cKperI{3aIIH"fl Lr KBaHToBaHI4e.

BoccrauoeJreulre He[pepbrBHoro r.r3o6paxeHl4t. llpe4napureJlbHarl 'o6pa6otrca u3o6paxeuufi,
yJrf{[reHr{e uso6paNeuui1 reoMerpr.rrrecKa;r KoppeKIrLIfl, IIoAaBJIeHI,Ie fioMex. BrrAelenue
rrpr,r3HaKoB. cenr,resraqrag. PeroncTpyKrlfir. conocrasreHple. PacnognasaHne.

PasAer 2. Y.ny.rureHne rr3o6pa?KeH[fi rr paArroMerprqecKaq KoppeKrlns. IeoprerpurlecKafl
Kopperrlr{r nsobpaxceHufi .

fi.rcrorpalrnaa. fucrorpauMHbre rrpeo6pa3oBaHl4t. PaguouetpuqecKarl KoppeKql{fl.

feolrerpuuecKr,re lrcKaxeHIar. Mareuau4qecKafl MoAeJIb reoMerpIatIecKLIX ucxaNenufi. llpruaa n
o6parnaa $yurqur npeo6pa:oBaHvfl. KoopAr.rHar. Cnoco6rt 3ailalLrfl. SyHruufi npeo6pasoBanus.

KoopAr,rHaT. [nprepnar r,rHTeprrorrflrJr4s.. Anroputlr,t reoMerpl4tlecKoro upeo6pa.:oBaHfifl Uu$ponoro
uso6paxeuux.

PasAen 3. Jlnnefinan {ulrrpaqlrfl quQponrrx n:o6paxenuft.

,{eyrr,reputre nr.rneftsrre cr{creMbr. (Dyurqur pacceflHvrfl, TorIK}I. .{nyuepuar cBeprKa u ee ceoficrea.

.{nyrraepnoe .{IIO vt ero csoficrsa. .{nyrrrepHrre mlsefiuue lpunrrprr. BHqucruteJlbHo
s([serctunuhle aJlropldrlrrr rulneft uoft $unlrpaquu qpr$posltx ugo6paxeuufi .

PasAer 4. Hemanefinas Sumrpaunn quSponux uso6paxerurft.

MeAuausrrft tpranrrp. @unrrp JLE. Ounrrp Kanaxapu. ,{nycroponwuit tpulsrp.

PasAefl 5. BrrAe.ueHrre rpaHrrll.

O6rqas crpyKrypa AereKropa rpaHrdu. ,{ererroprt Po6eprca, flpenura, Kuprua, Co6ela, Yolnuca,
Mappa-XnJrApera, KaHun, Xroxrer-f, .

PasAefl 6. .{ererroprt ocodsrx roqeK. Tercrypnue [prr3HaKrr.

,{ererrop Mopanexa. .{ererrop Xappuca. [erertop SUSAN. Crarucrra.recKve IIpI,BHaKI4.

fncrorpa.uMHbre rrpr.r3HaKr{. Crpymypnbre nplr3uaru. CnexrpaJlbHble [prI3HaKLI, tpr'rnrtprr fa6opa.

PasAer 7. Cerueurarlrrfl uroOpaxenufi.

lloporonar cerMeHrarlur. ArroplrrMbr nnr6opa nopofa, aJIropHTM rpeyroJlbHnHa, ISODATA.
Ceruenraql,r.s MeroAoM AereHr.rs u crtrflHufl o6nacrefi. Kparruft o63op pa3rl,ItlHbx aJIropI{TMoB

cefMeHTauI,II,I.

PasAer 8. OuucaHrre ,u aHaJrrr3 Soptru o6rercron. O6pa6orra 6unapnrx nro6paxenufi
MeroAaMr{ MareMarr.rqecrcofi naopQolorun.



SneueHrapurre rvropQonoruqecKr.re [pr,r3HaKrr. I{eno.re.ruufi KoA, aJrropr{TM ero nofiyqeHlrs.
IlaparvrerpurrecKoe orrr{canr.re. (Dypre-our.rcaHr,re. 3rmrnruqecxoe (Dypse-onr.rcaHr{e. Kpunurua
KoHTypa. BrrAenenrae oco6rx rotreK KoHTypa. Hapaqunauue. 3porux. 3aurrranre. PagurtKaHLIe.

Brrlenenne cpeAlrHHo it nuuuu.

Telmr ra6oparopurrx 3ansufi

l. Basonrre Mero4br qu(fponoft o6pa6orrcu uso6paxeuuft n cpe4e MATLAB.
2. (Dunrrpauur u:o6paxenuir.
3. Cnequamnble MeroAbI (prEnrrpauun uro6paNenufi.
4. ZccneAonaur{e KoHTypHbrx AereKTopoB 14 AereKTopoB oco6blx rotleK.

5. OEPA3OBATEJIbHbIE TEXHOJIO|III,I

Peanragaqus KoMlereHTHocrHofo rro4xoAa AJrfl rroAroroBKl{ 6araranpon u ptuKax
npenoAaBaH.ufl AucrlurrJruHbr peanr{3yeTcfl :

1) IIpu npoBeAeHr.ru lexquft c ucnoJrb3oBaHr4eM MyJrbruMe.quftnoro [poeKTopa AJIx rloKttila

npesenraqufi;
2) flpn ncnolb3oBaHlrlr MyJrbrrlMe.{ufinoro npoeKTopa,qJIs rloKa3a upeseutauuft
AOKJTaAOB CTyAeHTOB;

3) flpone4euraeu r4uTepaKTlrBnhrx Soprur JTeKIII4oHHbD( zasxrufi c rocrosHublM KoHTpoJIeM

KarrecrBa ycBoeHlrs cryAegTaMn npoft4euHoro Marepvulafipvr noMolrlu BonpocoB K ayAI{TopI{lI

IIO TEMATI,IKE JIEKIII{H;

4) Opranusaur.refi na6oparopHbrx zans'ruit c o6cyNgeHlleM IIpaKTI,IqecKI4x BonpocoB ocBoeHl4s

AI,ICq?IIJII,IHbI.
Taruu o6pasou, Ha r.rnTepaKTr4Bubre Sopnru trpoBeAeHtlt JIeKIII4oHHoro Kypca (ncero 16 uacon)

[p]rxoAr4Tc s, 56%o or ayAr,rTopurx gansrnfi .

6. OIIEHOTIHbIE CPEACTBA AJtfl TEKyIIIEIO KOHTPOJIfl yCIIEBAEMOCTII,
IIPOMEXYTOTIHOfr NTTNCTAUI4II IIO I,ITOTAM OCBONHilg. AITCqUIJIIIHbI I'I

YTIEEHO-METONI4IIECKOE OEECTIEIIEHI,IE CAMOCTOflTEJIbHOfr PAEOTbI
cTvAEHTOB

Boupocsr K oK3aMeHy rlo AIrcqurIJrIrHe:
1.Ilpnrraeueuue I-IOZ. Tznrr uso6paxeuufi. OcHoeHbIe 3rarlbl IIOI4.
2.llpuueueur.re nuneftnrx.{O[. Bsaru\aocns3b npocrpaucrseuHofi LI npocrpaHcrBeuHo-qacrorsofi
o6pa6orxu.
3..{nyxuepuoe .{[O.
4.Csoftcrsa 2-uepuoro,{[O.
5.fucrorpauMa rpKocreft. fpa,uauuonHbre npeo6pasoBanvfl..llpeo6pasoBaHrle rl{crorpaMMbl.
6.AQSuuHrre npeo6pa3oBarrur.
T.Irlurepuonsqur uso6paxenrar. $

8.IlpuueneHr{e Ar{cKpenroft cBeprKri.qr.s o6pa6otru uso6paNeuuft. Teopeir,ra Eopelx.
9.Jluneftnue rpocrpancrBeHuble (f unrtpu n MATLAB.
l 0. OcHosHbre orarbr r,r aJrropl4rM .racrornofi (pznnrpaquu. Teopeua Eopenx.
1l.OHr{ r.r @BI{. Oyurqr.rr filter2 MATLAB.
1 2.f oruouopQuar (pumrpaqnx.
1 3.Mear.rauunft (punrrp.
I 4.Oranrrp JIu, Kauaxaprr.
1 5 .,{eyuaupaBneHHaJr ueruneft uar $nnrrpaqur.
l6.Oynrurs ileperaAa rpKocrtr. fpa4uenr uso6paxennx. fpa.uueHrHble MacKI4. LoG tpumtp

)



17.(Dunrrp Kalruu.
1 S.Oynxqux edge MATLAB.
l9.Iloucrc roqeK u rturruir ua nso6paxennu. flputueuenne upeo6pa3oBaHr.rr XaQa AJrr rorlcKa
npsMbrx.
20..{erercroprr oco6rrx rorreK.
2 1 .Texcrypa. BnAtr reKcryp.
22.Ctatucrr,rqecKoe olucaHr4e reKcryp. Cnerrpa.nrHble reKcrypHbre rrpr{3HaKlr.

i, 23.Peanr.rraqu.f, reKcrypHrx (funrrpoe s MATLAB.
2 4. C erueu r arJkrs. us o 6p axeH uit, zagauu. gran bL

25.Meroau cerMeHTarl[]r.
26.MopQoJroruqecKrft anwrus nso6paxeuuft . CsssHoctr.

CaMocrosrenrnas nHeavluropHas pa6ora cry.ueHtoe [peAycMarpr{Baer rroAroroBKy AoKJIaAoB,
pe$eparon, BbrnoJrueHr.re uurvrBvrryurbuhrx I4ccJreAoBareJrbcKrrx pa6or, rroAroroBKy K

la6oparopHbrM 3anrrtrf,M, [popa6orxy JreKrlprouuoro Marepllura v Marepr.raJra percorrreu.uyeuof

irr.rreparypbr Anr noAroroBKr,r r peftruur-KoHTpoJrro I4 3arrery c oueuxofi.

Bonpocrr AJrfl KoHTporq ocBoeHufl MarepuaJra flplr caMocroflTe.nsuoft pa6ore cryAeHToB:
1 . CQoprr,rynupyfi re noH.srl{e,4ByMepHoro uso6paNeun.r
3 . llepe.rucJrr4Te ocHoBHbre xapar(Tepr,rcrr.IKl{ qzQponrx uso6paxeHuft .

4. rlro raKoe my6uua uBera uso6paxennx?
5. Kaxoe uso6paxeru{e Ha:}brBaror noJlyroHonrru?
6. r{eu orJrr,rqarorcs rlBeroBbre cxeMbr u3ryqarcuero o6rexra r4 orpaxa}oulero cBer o6rexra?
7. llepeuucJrr.rre ocHoBHbre rlBeroBbre cxeMbl. [afire I{M KparKoe o6rscHeHze.
8. llogcnure cr4creMbr KoAr4poBaHrr{ rlBerHbrx uso6paNeHufi RGB et CMYK.
9. 9ro raKoe pruperueHr.re uso6paNeuus? fIoxcHLITe cMbrcr srofi xapaKTepI{crI,IKI4.

10. ,{nr qero npeAHa3HaqeHa o6pa6orna uso6paNenuft? llepeuprcJlnre ocHoBHbIe MeroAbI

o6pa6omu uao6paNeuuft.
1l. O6rscurre rporleAypy nraneftnoft $r,rnsrpaquu nso6paxenl,I.fl oKoHHbtn,t Sunrrporvr.
12. l{eu orJrr.rrrarorcr'ooKHa ftumpon" lns Hr{ u BH Sunrrpauwu?
13. Karc Lr3MeH.sercfl'Btrn uso6paxeuu{ rocJle ero (franrtpaqnu Hr{ Sumtpanrrz?
14. Kar u3MeHrercfl.Br41uso6paxenr.rr rocJle ero (pranrtpaqnra Br{ $unlrparrau?
15. .{nx rroMex KaKoro xapaKTepa 6omrue noAxoAr.rr MeAr4aHHarr Qnnlrpauur, u no.reuy?
1 6. BoccrauoBJreHr,re uso6paxeuuft .,{erounoJlloq[t.
17. .{nyrr,repnoe AncKperuoe upeo6pa3oBaHlle @ypre. Teoperr.ra o cBeprKe.

18. lloscHr.rre rroprAoK rrpolleAypbl (pranlrpauul4 B qacrornofi oOnacru ,

19. Mero4u o6napyNenwfl:a3onvpoBaHHbrx rorleK u nuuufi.
20. O6uapyxeHr,re reperraAoB flpKocrl,I ua uso6paNeurru.
21. llpeo6pa3oBaHr4e XaSa.
22. Ct atucrr{qecKne csoft crna o6reKros ua uso6paxeHl{tx.

Teltu AonoJrHlrreJrbHbrx rIccJIeAoBareJIbcKI4x pa6or cryAeHToB :

o Mero.qbr r{ aJrropI4TMbI noAaBneur.It rroMex. 
r-o MeroAbr r{ anropurMbr KouTypHbrx AereKropoB.

o MeroAbI rr aJIropHTMbI AereKTopoB oco6rx roqeK.
o I4ccneroBaHr.re reKcrypHbrx npH3HaKoB.

o MeroAbI r{ aJrropurMbr cefMeHTaIIm.
o MeroAbr r{ rurropnTMhr aHaJII,Ira (popuu o6rerron.



Brrnolnenue pacrlerHo-rpa{uuecrcofi pa6oru

Tunosrru 3aAaHlreM K PfP flBrfrerce. cpaBHlrreJrbHoe uccJreAoBanr,re eS(perrunnocrrE
(lunrrpor AJrr rroAaBJreHrrr rrryMoB nu6o SunbrpoB Ans BbrAeJrenr.rr KoHrypoB Ha uu(pponrx
nso6paNeuurx. ,{ouycKaercr parpa6orxa lrnrvrr;nlyaJrbHbrx sa4annia rro r,rHr.rquarr.rBe cryAeHToB.
Ifpuuepnue reMbr pacrrerHo-rpaQuuecrux pa6or:
1. I,IccreAonanue Sznrrpoo \rrfr rro,4aBneHr4rl IIIWoB (a4AvrunHuft, MyJrbrlrnJrraxarunHblfio
rprltepaft KaqecrBa - cpeAHeKBa,{parr.rrrHoe orKJIoHeHpre Mex,{y gTaJroHHbrM }r o6pa6orannrru
u:o6paxennrrr,ru)

1.1. Ycpe4ngrouurft $nnrrp, (punrrp Bunepa
1 .2. Me4raanurrft (pu.nrrp, iloporoBar (f umrpaqux
I.3. Bunarepamurrft Qunrrp, cruraxllBaroquft fayccoa (prEmrp
1.4. (Dunrrp Kyraxapu (Kuwahara)

2. I4carctoBaHr.re $unrrpon Ans noAqepKr,IBaHI4t rpaHr{rl o6rerroe (cuaxunaHrae Qunrrpou
faycca (neperr.reuurrfi pa4uyc), ycpeguf,rorqlrfi (punnrp (uniform filter), xpurepufi KatrecrBa -

roe(bQuuneHr KoppeJrrrlr4r Mexry srruroHHbrM n o6pa6orauumr uso6paNeuuxrrlu):
2.1. (pnnrrp Co6ena, Sunrrp flpenuma;
2.2. $unrrp Po6eprca, LoG Snnrrp;
2.3. Zerocross Sunrrp, $umrp Canny;
2.4. rpanuentrmrft oreparop Kuprra (Kirsch operator), rpaAr.reHrHuft oneparop Po6nucoua
(Robison operator).

3.1{ccre,qoBaHlre anropr4rMoB cxar}r"fl u:o6paNeunfi c uorepxura (JPEG, JPEG2000 ).
4.O6uapyxeuze o6rexra Ha uso6paxewrr4 Mero.qoM Koppensrlr4rr.

5.llolc.{er ABr.rxyq}rxcg o6rerroB Ha rrocJreAoBarenbHocru u:o6paNeuuft .

6.I4ccneAoBaHr,re reKcrypHbrx rpr.r3HaKoB rE:o6paxenux. (LoG (fnmrp, (pranrrp fa6opa).
T.fonaouop(pnax rno6urbnas. (pramrpauur uro6paxewufr. c MyJrbrr{nJrr{Karr.rBHhrM ruyMoM.

7. YTIEEHO-METOAIIIIE CKOE }I I{HOOPMAIINOHHOE OFE CIIEIIEHIIE
Arr cqurrJrrHbr (M oAvJrf, )

a) ocnonuafl Jrr{Teparypa:
1. fouczurec P., By,uc P., 3AAranc C. t{ra$ponan o6pa6orrca nso6paxeHrEfi [3nexrpouttufi pecypc]-
M.: TexnocSepa, 2012 - 1104 c. (3BC <KoucymraHr cryAenra)).
2. Pyxono4crBo rro qra$ponorr,ry reJreBlr.qeHuro lSneKrpouuufi pecypc] I Bpafic P. ; IIep. c aHfJI. -

M. : IMK flpecc, 2012. - (Cepux "Vue6HLIK")."
http:i/www.studentlibrarv.ru/book/IS8N5940741584.htm1 (3BC <KoHcynrraHr cryAeHra))
3. AerorvraruglrpoBaHHa;r o6pa60rra v aHa.lrurs uarr.rvrorpa(puqecKr.rx cHr4MKoB f3rerrpouurfr
pecypc] : rrronorpa(pus I C. C. Calur<oB, 0. A. ByraHona, E. A. 3axapoea ; M-no o6pasonaHua u
HayKr.r Poccuficxofi Oe4epaqrara, Oe4epaJrbnoe roc. 6roANerHoe o6pasonareJrbHoe yqpexAeul4e
Bbrcr[. npo$.o6pa:onanus."Bra1ruuupcruft roc. yH-T pru. A. f. ra H. f. CroreroBblx". - Bna4uuup
: BnfY, 2014. - 208 c. (6u6nnorcrca BnfY).

6) .qouo;rurrreJrbnafl irrrreparypa :

1. .f,se, Bepn.q. I{rErfponax o6pa6orrca u3o6paxeHuft : uep. c aHfrr. I B. fl:ne .- Mocrna :

TexuocSep a, 2007 . (6u6nuorerca BrfV).
2. EQuuon, Ceprefi HrEronaesu.r. IluQponar o6pa6orxa Br4Aeor{u$opnaauun : yue6uoe nocobue

AJrr By3oB ro HarpaBrreHr{ro 644200 "PaAuorexnvKa" gilfl. cre{rraJrbHocrefi 210302.65(211500) -

"BbrroBa"f, P3A" / C. H. E$nnron .- Mocrna : Cafiuc-llpecc,2}}7 (6n6nraorexa BrfV).



3. Jleft, 34uyu4. I{rE$ponax o6pa6oma crrrnaJroB AJII rruxeHepoB r{ TexHr,rqecKr.rx cfleul4anllcroB ]

rpaKrr4qecKoe pyKoBoAcrBo : nep. c atrrrr. 13. Isfi .- Mocrna : fpyuua I4[T,2007 (6u6JILIoreKa

BnfV).
4. I{r,r$ponar o6pa6orxa crrrHaJroB u nso6paNeuufi o panno(plr3rzlrecKux rrpI,IJIoxeHLIsx :

[rr,ronorpa$ux] lM. A. Bacapa6 [u ap.] ; rroA peA. B. O. KpantreHKo .- MocKea : OusN,Iarnl.zn,2007
(6u6nuorera BnfY, http://e.lib.vlsu.ru:80lhandle/123456789/3448, 36C <Koncylrranr
cry4euru).
5. O6pa6orKa aepoKocMr,rqecKr.rx rEso6paNenuft [3rerrpouurrft pecypc] / B.K. 3no6un, B.B.
Epeueen. - M.: OI43MATJII4T,2006 (3BC <Koucymanr cry4euta>).
6. flrrmen, FO. lI. MeroArr naop(fonornqecKoro arreuru3a raso6paNeuuft [Snertponuuft pecypc] /
rc. |I. fluruen, A.U. gynuuron . - M. : OI43MATJII4T,20I0 (3EC <Koncymtanr cryAeuru).
7. Teopux u upaKTlrKa Ha3eMHoro qu$ponoro reJreBpI3LIoHHoro BeIrIaHnt: Yqe6noe noco6ue / f.B.
Malr.res. - M.: fopx.rax n:ilrnvtfl - Tererou, 2012 (?EC <Koucyruranr cryAenta>).

n) nporpaMMnoe o6ecneqenlre n llurepuer-pecypcbl:
1. llporparrrMHar cpeAa MarpuqHbrx Bbrrrucreur..rfi Matlab, naKer Mo.[enllpoBanug Simulink.
2. http : I I matlab. exponenta. ru/index. php

8. MATEPIIAJIbHO.TEXHIqE CKOE OEE CNEIIEHIIE .U{CqUIIJIIIHbI
(MOAvJrrn)

B Ka.recrse MarepliaJrbHo-Texnr,rrrecKoro o6ecne.Ienvfl, AHcrJunJIrrHhI LlclroJlb3yerct:
Kounrexr neKrlr,roHHbx clafiAon B oileKrpoHnofi (popue.

Myrrrnue Auil;'rste cp eAcrB a (lI3 B M, up o e rrop).
Pa6oque craHrlr4r.r MynbrraMeAuitwoit ay4nropvu Ant BbInoJIHeHlIfl na6oparopnrx pa6or.

1.

2.

3.

flporpauua cocraBJreHa B coorBercrBtlu
<EuorexnraqecKlle cplcreMbl I{ TexHoJlorlru)
[oAroroBKu <<EHorrreAHrI]rHcKtuI ]IHxeHeplrt).

c rpe6onanvrfrMvr O|OC BO no HarpaBJleHnro 12.03.04
(rnanu$uxaqus (creuenr) "6aralanp") n npo(furuo

Pa6ouyro ilporpaMMy cocraBLIJI SJ

PeueHseHr:

flporpanrnra paccMorpenalr o4o6pena Ha 3aceAaHrEu ra(fegpu FSCT
nporoKorr Ns 8 or 16.04.2015 roaa.
3anegyrorqrEft xa$e4poft JI.T. Cyrurosa

Pa6o.ra-fl [porpaMMa paccMorpeHa n o4o6pena Ha gacel;alilu yue6uo-trleroAuqecrofi

KoMr{ccr{rr HarrpaBJreHus 12.03 .04
rporoKoJr l,{b 8 or 16.04.2015 ro.qa.

llpe4ce4areJrb KoMlrcc[rr4 JI.T. Cyruxona


