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1. TIEJIH OCBOEHkTfl. AI{CTTITIJIITHbI

I{enxrr,rra ocBoeHr,rs Akrcq}rrnr,rHrr (uoaynx) <{uQponax o6pa6orra nso6paxeuufi> sBrfiIorcs
o6ecueqenrae npo(feccuonanrnoft rroAforoBKll 6yayrqux creqranlrcroB s o6nactz
6uoMeAr,rquHcKrirx upr6opon lr crrcreM, B ToM qlrcJre upuo6pereur.re cryAeHTaMI{ coBpeMeHHbIx

sHaHu[ s o6nacru reoprrra o6pa6omu uso6paxeuuft, a tarxe (fopuupoBaul,Ie HaBbrKoB paspa6orxH
clrcreM rrfi(bponofi o6pa6omr uso6paxeHufi, n rou rII,IcJIe 6norueAnqnncK]rx.

2. MECTO AI,ICqTIJIIIHbI B CTPyKTyPE OTIOTI BO

,{ucqunrntra El.B.[B.I2.| <lr.r$ponax o6pa6orra uso6paxeuuft> BxoAHr B BapLIarI{BHyIo
qacrb yue6noro nnaHa rroAroroBKrE 6axaraspoB HarrpaBJreHrrr <Buorexrr qecKfie crlcreMbl ]I
rexHoJrorurn> (gucqnnJrr{Hbr uo nsr6opy).

,{ncqnnruna ocHoBarra Ha cJreAyrorrlux lrpeAMertx, I{3yqeHHbrx cryAeHfttMI,I:
. MATEMATI,IKA;

- un(poprraaqEorrrrbre rexHonorulr;
- rur$oprvrar?Ionnbre cl{creMbr s 6uoI\aeAuII}IHe;
- y3nbl lI gJIeMeHTbr 6uorexnuqecKl{x crlcreM;
- MoAenl{poBalrfie 6uonpoqeccoB ]I 6uorexnu-IecKrIx ctlcreM;
- MeroAbr o6pa6orrn 6uorraeAutlnucKllx crrrHarloB lI AaHHbrx.

fiauuas Ar4cqrilnr.rHa rBJrrercs npeArlrecrByroueft rro orHoIueHLIro K A]Icqu[nrlHe
<<FuorexnnqecKr,re c?rcreMBr MeAr.rqr,rHcKoro Ha3HarIeH?It)), <<MeAuurancrr,re upu6oprr, alnaparbr,
clrcreMbr, KoMlJreKcbD), rrpr4 BbmoJrueur{u BKP 6aranaapa, a raKx(e <OcHosbI Teopufi pacrIo3HaHLIt

o6pasor>>, rsyuaeuofi B xoAe Marl,Icrepcrofi noAroroBKlt cileqllaJll,IcroB.
3naquremHoe BHr.rMaHr4e B Kypce yAeflsercs ocBoeHI,IIo [paKTuqecKux HaBbrKoB rlptl

paspa6otre clrcreM uu(fponoft o6pa6orxu v anumsa uso6paxenrafi s rdeAuro-6uonoruqecKl,tx
lIccJIeAoBaHI,Ifrx, KJII4HI4qecrofi upaKTrIKe I,I T.rI.

3. KOMIIETEHUI4I4 OEYIIAIOIIIETOC.fl , OOPMI4PYEMbIE B PE3YJIbTATE
o cB oE Hufl . AI,ICI$4rrJrI4HbI (MOAvJrfl )

B pesylrrare ocBoeHlrfi Aucrllrrrn]rHrr o6yrarorqufics AonxeH AeMoHcrp]IpoBarb cJIeAyIoq]Ie
peyJrbrarbr o6paronaura.r :

l) 3narr:
cnoco6rr ilonyrreulrt ueo6paxenuff ;

rro,(xoAbl K orII,IcaHLIIo MareMarlrrlecKl{x tuoAeleft uso6paxenufi ;

ocHoBHbre Drarbl o6pa6orrz u:o6paxennft (IIK-2);
ocHoBHbre Mero.qbl o6pa6orrra fi alurvaa uso6paxenufi flK-5).

2) Yuem:
trcrroJrb3oBarb ocHoBnbre nprreMbr o6pa6orrIE lI rrpeAcraBJlenn.fi gKcrrepllMeHTutrlbubrx

AaHHbrx (IIK-l);
rrpuMeH.f,Tb MeroAbr rlrQporoft o6pa6orru uso6paxehufi n ucnolb3oBarb rexuuqecKl4e

cpeAcrBa AJrt nonfreul{t I,Iqxo.4urx qn(f ponrtx nso6paxennft .

3) Bna4err:
HaBBTKaM?r pa6orrr c coBpeMeuubrMlr a[[aparHblMl4 LI nporpaMMubrMrl cpeAcrBaMu

rrccJreAoBaHur u [poeKTupoBaHrls 6fiorexHuqecKl,Ix ctlcreM ]I ]IHcrpWeHTapI,IeM AJII

co3Aarrur tr r{ccJreAoBaHrrff c}rcrerrl o6pa6offiu ueo6paxenuft s cpeAe Matlab (OIIK-5).
B pe3yJrbrare ocBoeHlr.tr Alrcrlrrrurr.rHbl, o6yvaroquecr AoJrxtHbI o6naAarr cneAyIoquIMI{

o6rqerynrrypHbrMu, o6r[eupo{eccuoHaJrbHblMl4 u upo(feccI4oHaJIbHbIMI{ KoMrIereHII}ItMI,I:



c[oco6uocrbro BnaAerb ocuoBubrMr{ npueMaMra o6pa6orru u [peAcraBJIeHI{fi

oKcrreplrMeHraJrbHbrx AaHHbrx (OnK-5) ;

cnoco6nocrbro BbrrroJru-srb 3Kc[epr4MeHTbr r,I [HTeplper]rpoBarb pe3ynbrarbl Iro [poBepKe
KoppeKrHo c^wr v e$$ ercrunnocrpl perueuufi (lIK- 1 ) ;

roroBHocrbro K fracrr,rro B npoBeAeHur{ ueAuxo-6zororl4qecKl4x, gKoJlorfiqecKllx u
Ha)ru{Ho-TexHrarrecKr4x r,rccJreAoBaHufi c npunaeueHl{eM TexHI{qecKI,Ix cpeAcrB,
un$opuaur4oHHbrx rexno JIof rft pr rraeroAoe o6pa6orrll pe3ynbraror (lIK-2) ;

cnoco6nocrbro ocyqecrBJrrrb c6op u anaJrr43I,IcxoAHbIX AaHHbrx Ant pacqera LI

npoeKTrlpoBankrs. rer:aleit, KoM[oHeHToB I,I y3noB 6uorexnnqecKllx cplcreM,

6uoueAurlr.rncrofi u oKorofuvecxofi TexHlIKpI (lIK-s);

4. CTPYKTYPA }I COAEPXAHIIE AIICq[ilJIIIHbI

O6rqar r44AOSMKOCTb AIACqUIIJII,IHEI COCTaBJrger + 3aqgTHbD( e,44HI4II, l++ qaOOB.
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Co.qepxanne ArrcqnnJrrrHbr

Te*mr JIeKuuoHHbIx 3aHflTrrft

PasAer 1. BseAenne.

Hagnaqenue,u{cqrrrrJrr,rHbr u ee Mecro r o6qenpolpeccnonalrnoft noAroroBKe ArIrInoMLIpoBaHHoro

clreq[amrcra B o6Jracrl,I 6r,rorvreAurlr,rHcKofi I'IHxceHepI{[.

ParAe.r 2. Ilonsue o6 nrodpaxeHrrrr.

MarenaanaqecK€ur MoAeJrb HerrpepbrBuoro lrso6parKeHllt. ,{nyruepnoe [peo6pa3oBaH]re @ypre fi efo
csoftcrBa. MeroArr noJrfreHtrr r,Iso6pilKeHllfi. flonyrenue qn(fponrx tl3o6paxeufifi,

AlrcKperlr3 ar\fis, 11 KBaHToBaHue. BoccraHoBJIeHI{e HerrpepblBHoro kt3o6pCIKenu.f, .

PasAer 3. Ocnonnbre oranbr o6pa6orxll r.Bo6pa)(eHr'rft.

flpe,4napureJrbHuu{ o6pa6orra raso6paxenrafi, ynyqrueHue li3o6paxennir, reoMerpuqecKat

KoppeKrllrr, [oAaBJreHrre rroMex. BrrAenenr.re np?I3HaKoB. Ceruenraqur. Perouctpyr{ur.
ConocrasueHr{e. PacnosuasaH}re.

PasAer 4. V.ny.rmenne uro6paxeHufi rr paArloMerpurrecKaff KoppeKllrrfl .

fucrorparr,rrua. fucrorpaMMHbre upeo6pasoBa%vlfl,. PaAuorvrerpfitlecKas KoppeKrII'It.

PasAen 5. IeouerpnqecKas KoppeKrlnr nro6paxenuft.

feorrlerpuugcKr,re,r{cKoreHr,rs. MareuaruqecKafl MoAenb reoMerpllqecK}Ix ncraxenufi. flpxrvran u

o6parua,r Qy"*q"" npeo6pa:oBalurs. KoopAr.ruar. Cuoco6rr sa!;auvfr (fynrqufi rpeo6pa3oBannfr.

Koop4lrHar. ,{nyrvrepnilr }rHTepnorrqus. Alropurrrn reoMerpl4qecKoro rrpeo6pa3oBarrnfi. qIa(pponoro

uso6paxeuux.

PacAer 6. Jftrneft nan Qra.rrrrpaqutil quQponrrx uro6paxenuft .

,{nyrvrepnue nuneftnsre crrcreMbr. Oynxqux paccefrrtvlfl To.IKI,I. flryuepnax cBeprKa ra ee csoficrsa.

,{nyrraepnoe AnO kt ero cnoftcrsa. [nyrvrepnrre ruaHefinrre (franrrpu. Brrqr'rcnuteJlbHo

s(!$exrurnbre aJlrop?Inrarr nuneftnoft (lunrrpaquu qr(bpoBblx uso6pa"xenrfi.

PasAer 7. He.nnHeftnaq r[u.urrpaqnn uuQponsrx usobpaxennfi.

MeAnasnuft $unrrp. (Dunrrp Jfta. Oranrrp Kanaxapu. firyctoponnnft (pulrrp.

Pas.qer 8. Brr.qe.neHr.re rpaHnu.

O6rqas crpyKrypa AereKropa rpaHuu. ,{erertopu Po6eprca, Ilperura, Kupma, Co6ela, Yoffiuca,
Mappa-Xun4peia, Kannr.r, Xtorxens. t-

PagAe.n 9. .{erenroprr ocobrrx roqeK.

,{ererrop Mopanera. ,{ererrop Xappuca. .{ererrop SUSAN.

ParAe.ir 10. TencrypHbre rprI3HaKH.

CraucruqecKrle [pr.r3HaKrr. fiacrorpavMHble [pI{3HaK}I. Crpyrrypnbre rpI,I3HaKfi. Cnerrpa-nrnrre

rpr,BHaKlr, (f znrrprr f a6opa.

PasAefl 11. Cerruenrallufl nrodpaxenufi.



floporonax cerMeHraqrax. AnroplrrMbr nu6opa nopora, aJlropllrM TpeyroJrbHrara, ISODATA.
Cernaenraur{fl MeroAoM AeJreHr{r vr crrrfrHus. o6racrefi. Kparrrft o6eop pa3nuqHbrx arIropI,ITMoB

cgrMeHTarllrlr.

ParAen 12. OnncaHrle ll aHaJrrI3 rfoprvru o6renron.

3neuenrapnrre rr,rop([onorr,rqecKr4e rrpr43HaKLI. I-{euoue.nruft KoA: aJlropurM efo rloJrfreHrlt.
flaparr,rerpuqecKoe orrficaHlre. (Dypre-onncaune. Srrrufla.recroe Oypre-oulrcanrle. Kpunusna
KoHTypa. BrrAerenue oco6rx rorleK KoHTypa.

PasAer 13. O6pa6orrca dnHapHbrx nso6paxenuft ueroAaMl{ MareMaru.recrcoft rvlopt[olornu.

Haparqunanue. Sposlrx. 3alrrrranue. Pasrarrrauue. BrrAereHI,Ie cpeAunnoft nnnnu.

Teprr ;radopatopnrrx gansrllfi

1. Easonsre MeroAbr qra$pooofi o6pa6orru uso6paxenNft e cpe4e MATLAB.
2. Onnrrpaqnx uso6paxenufi.
3. CnequansnBle MeroAbI Qranrrpaunrn r.rso6paxeuufi .

4. I4ccneAoeaHr.re KoHTypHbrx AersKTopoB LI AereKTopos oco6rrx rotleK.
5. Onpe4erenpre tmcJra o6rerroe na uso6paxeHl{I,I.

5. OEPA3OBATEJIbHbTE TEXHOJIOTIN

Peanrasauus KoMrrereHTuocrHoro rro4xoAa AJII rIoAroroBKtI 6aralanpon n paMKax

nperroAaBaHv[I.prcrlvwrl4HblpeaJII,ByeTct:
l) IIpn [poBeAenr{u nerqufi c ucrroJrb3oBanl,IeM MyJlbrl{MgAraftnoro rpoeKTopa Ant noKa3a

npesenraqufi;
2) IIpu uc[onb3oBaHr{r,r MyJrbrraueAufinoro rrpoeKTopa Ans, rloKa3a npesenrarlufi

AOKJTaAOB CTyAeHTOB;

3) IIponeAeHueM [rHTepaKTuBHbD( rbopr"r JreKrI]roHHBx sanfrTutrr c rrocrotHHblM KoHTpoJIgM

KarrecrBa ycBoeHur cry.[eHraMu npoftAeuHoro Marepfialrarrpn rIoMoIIIr BorlpocoB K ayAurop]Iu
IIo TeMar[IKe neKIII,r[;

4) Opranusauueft na6oparopnbrx sansruir c o6cyxgeHlleM [paKTI,IqecKI4x BorlpocoB ocBoenplt

AlrcqlrunlrHbr.
TaKIM o6pa.:ou, Ha r.rHTepaKTHBHbre (fopnmr npoBeAeHLIfi JIeKq]IoHHoro Kypca (ncero 18 'racon)

lpuxo.4lrrcr 67Yo or ayAuropHbrx sa]c'sruir.

6. OIIEHOTTHbIE CPEACTB A IJIflTEKyIIIEIO KOHTPOJLfl yCIIEBAEMOCTII,
IIPOME}I(YTOIIHOfi N.TTNCTAIIIII4 TIO IITOTAM OCBOF-IilVTfl, AI{CTVIIIJIIIHbI PI

YtIEEHO.METO,IUIIECKOE OEECIIETIEHI,IE CAMOCTO,fl TEJIbHOfI PAEOTbI
CTYAEHTOB

Boupocrr K 3arrery c oqenrcofr no Alrcqu[JrrrHc:
1 .flprrvrenenue I{OI4. Tunrt raso6paxenuft . OcHosHbre eralrbr UOI'I.
2.llpruenenue nuneftnrx IOII Bsar,rlaocns3b fipocrpaHcrbennoft ]r ilpocrpaHcrBenHo-qacr:ornoft

o6pa6orru.
3.[nyxnrepnoe [II(D.
4.Csoficrsa 2-rraepnoro AIIO.
5.fucrorparrlMa flpxocreft. fpaaaqraouHbre npeo6pasoBauvs.. flpeo6pasoBaHue ruIcrorpaMMbl.

6..4.S Sraunue upeo6p asor;anvrs.

T. I4nrepuo rrfirryrs uso6paxennr.
S.flpurr,reneHlre Ar,rcKpernofi cBeprrlr 4nr o6pa6omu uso6paxenraft. Teopeua Bopenx.
g.Jlunefinue rpocrpaHcrBeHHble $nnrrpu s MATLAB.



{
l 0. OCHosHbre gTarrbl H aJIroplITM .{acrofiIoft $unrrpaquu. Teoperrla Eopenx.

11.OHrI u <DBrI. (Dynrqur filter2 MATLAB.
1 2. f orvrorvrop$nax (pnnsrpaqur.
I 3.Melraasnrrfi (funrrp.
I 4.Ounrrp JIu, Karaxaprr.
1 5.,{nynanpaBneHHat nennnefinas (punmpaqux.
l6.Oynruuq nepenaAa rpKocrr,r. fpa4uenr uso6paxennr. fpagueHrHbre MacKlI. LoG (prEmrp.

17.Ounmp Kanuu.
tS.Oyrrqur edge MATLAB.
lg.flor.rcr roqeK u nunr,rfi Ha nso6paxenvrvr. flpuueuenue upeo6pa3oBaHl,It Xa<[a Ans rtoilcKa

nprMbrx.
20.flererroprr oco6rrx ror{eK.
2 1 .Tercrypa. BuArr reKcryp.
22.CrarucnrrecKoe om.rcaHue reKcrlp. Cnerrpalruble reKcrypHlle rIpI{3HaKu.

23 .Pea-nusaqlrfl reKcrypnrx SunrrpoB B MATLAB.
2 4. C errvrenralllrt us o6paxeu uit, z agauu, gTarl bI.

25.Meroart cerMeHTaql{u.
2 6. Mop$ oJlof uqecKl,Ift aHanus Iaso6paxeuufi . Cssguocrr.

CaMocrosremnas sueay,uuropnar pa6ora cryAeHroe rlpgAycMarplaBaer rloAroroBKy AoKJIaAoB,

pe$eparor, BbmoJrHeHlre vrl1vrBvg.yeurbHbrx l,IccneAoBareJlbcKllx pa6or, IIoAroroBKy K

na6oparopHbrM 3anrrlrsM, [popa6omy neKIII,IoHHoro Marepl4ura pr Marepl4ana perorueu4yelvroft

nI,ITepaTypbI AJIS SOATOTOBKn r peftrunl-KgHTponrc I4 3arleTy c Oqenxofi.

Teuarura caMocrosrelurofi pa6orrt cryAeHToB:

o MeroArr I{ anfop}ITMbl rIoAaBneHI{s [oMex.
o MeroArr I4 anropI,ITMbI KoHTypHbIx AereKTopoB.
o MeroArr lr anfopl4TMbl AereKTopoe oco6rx roqeK.

o ZccleAoBaHI4e reKcrypHbrx npI{3HaKoB.

o MeroArr pI aJIropI{TMbI cerMenTa\nr4.
o MeroArr IiI aJIfoplITMbI aHiIJIrI3a (poprusr o6ter:ros'

Brrnomrenue pacqerno-rpaQuuecrcofi pa6otu

Tunonrrlr 3a,qaHlreM K PfP rBJrrercfl cpaBHurenbHoe I,IccJIeAoBaHI'Ie s(f(perrunuocru

(funrrpor .qJrff rroAaBJreHr,rfi rrryMoB nu6o $u.nb'rpoB Anff Bbl,4eneHlat KoHrypoB Ha qIa(pporrx

uso6paxenraxx. ,{onycKaercs paspa6orxapr*Avrur4[yaJlbublx sahauvir rro I4H]IqpIarIlBe cryAeHToB.

ilpnuepnue reMbr pacqerHo-rpaQnuecrcux pa6or:
1.- Zccne4oBaHrre 6"n"tpo" [nfl noAaBJreHI4fl IIryMoB (aggnrurrrrrft, MyJIbrI'ITIJII{ratnrurrft,

xpureprafi KaqecrBa - cpeAHsKBaAparr,rtrHoe orKJIoHeHrIe MexAy gTanoHHbIM I'I o6pa6oraHnrrrvt

uso6paxeuraxrun)
1.1. VcpeaHslorqnfi tpulrrp, (punrrp Bunepa

1.2. Meauannuft (punmp, roporoBarl $Iampaunx '
1.3. Bunarepanrnuft (funrrp, crJrorlrBirrorqHfi fayccon (punrrp

1.4. Oranrrp Kynaxapu (Kuwahara)

2. l4cute11oBaHr{e $lrnrrpon Airr rroAqepKABaHLIt rpaHI,Iq o6terros (crnaxunanue (punrrpovt

faycca (nepervrennuft pa4uyc), ycpegnsroullft (franrrp (uniform filter), rpurcpuft KarlecrBa -

ros$i|raqneHr Koppenrqr,rfl MexAy oraJroHHbIM ra o6pa6oranurru nso6paxeHzxlru):

2.1. frunrrp Co6ena, $unrrp llpenuma;
2.2. $unwp Po6ePrca, LoG ([unrrP;
2.3. Zerccross $unrrp, (pnlrrp Canny;



2.4. rpaguenrnsrfi oreparop Kuprua (Kirsch operator), rparu.reHrurrft oneparop Po6uHcona
(Robison operator).

3.I4ccnelonaHlle anroprrrMoB cxarr.rr uso6paxenuft c noreprnru (JPEG, JPEG2000 ).
4. O6napyxenue o6rexra na uso6pameHr{r4 MeroAoM Koppenrq}rra.
5.lloAcqer ABlrxyquxcs o6rerroB Ha rrocJreAoBarenbHocru uso6paxenraft .

6.I'Iccne4onaHl{e reKcrypHbrx rpr{3HaKoB zso6paxenrEx. (LoG $unrrp, (punrrp fa6opa).
T.fououop$nax rno6anrHax Qumrparlur uso6paxennfi c uymrnnJrr4Karr4BHbrM rrryMoM.

Bonpocrr g;rn pefiruHr-KoHTpoJq:
Peilmuuz-rcoumponr, Nol
1) C(foprraynupyfire rroHrrr4e AByMepHoro uso6paxenur
2) llepeurncnure ocHoBHbre xapaxrepr4crr4Klr qnspoerrx uso6paxenuft .

3) 9ro raKoe rny6zHa rlBera uso6paNennx?
4) Kaxoe nso6paxenue Ha3brBaror rronyroHosrrN{?
5) r{elr ouprqa}orct IIBeToBEIe cxeMbr pr3nyqarcuero o6rema pr orpaxarcqefo cBer o6rexra?
6) llepeulEclure ocHoBHbIe IlBeroBbre cxeMbr. fiaftre rrM KparKoe o6rscuesze.
7) lloscHr.rre cr{creMbr Ko.qrrpoBaHr4.f, rlBerHbx uso6paxenufi RGB ra CMYK.
8) r{ro raxoe pa3pelrreHr.re uso6paNeuux? floscnvre cMbrcJr eroft xapaxrepr.rcrnKr,r.
9) 9ro raroe 6unapnoe zso6paNenue?

Peitmuuz-rcoumpona Nb2
l) O6rscHlare rpolleAypy rprneftnofi $znrrpaquu uso6paNeHr4r oKoHnrm Sumrpou.
2) r{eM ouu.rarorcr'ooKHa $ralrrpoa" 4lx HrI H BrI (punrrpauru?
3) Kax usMeHrercr nra4 raso6paxeHr4s rocre ero $nnrrpaqru HrI (funrrpaun?
4) Kar IlsN{eusercf, ua4 Hso6paNeHr4r rrocJre ero (punrrpaqran BH (franrrpanau?
5) [m noMex KaKoro xapaKTepa 6omure TIoAXoAIaT MeAr,raHuarr (lunrrpauur, H noveruy?

Peilmuuz-rcoumpona Ne3
1) IIro raKoe cerMeHrarlur uso6paxennit?
2) Meroabr BbrAeJreHus KoHrypoe na uso6paxeHr4rx.
3) Bzpr oco6rx rorreK.
4) Ilonmue reKcrypbr.

7. yTIEEHO-METOAIIqE CKOE II IIHO OPMAIII4OHHOE OEE CIETTEHI,IE
AI{CqrurJrr,rHbI (MOAynfl )

a) ocnonuas rr.rrepaTypa:
1. foncarec P., By.uc P., 9AAnnc C. I{u0ponar. o6pa6orxa uso6paxenuft [Snercrponnuft pecypc]-
M.: Texnoc(bepa, 2012 - 1104 c. (3EC <KoncylrraHr crygeura>).
2. PyronoacrBo rlo qn(fponoruy rerreBr4Aennro fSnexrponnrrfi pecypc] I Bpairc P. ; IIep. c aHDr. -
M. : .{MK flpecc, 2012. - (Cepux "Yue6uraK")."
http://www.studentlibrary.n/book/ISBN5940741584.html (36C <Koncynrranr cry4euro)
3. AsrolaarugllpoBaHHarr o6pa6orra rr alurn3 rraanruorpa(frrr{ecKr.rx cHr{MKoB [Snerrponnuft
pecypc] : nronorpaSus I C. C. CaAuxoe, IO. A. Bynanona, E. A. 3axapona ; M-no o6pazonayut u
HayKI4 Poccuftcxofi Oegepaurau, Oe4epirJrbHoe roc. 6ro4xerHoe o6pa:onareJrbHoe yqpexAeune
BbIcI[. trpo$. o6pa:onanus."Bra4urraupcnufi roc. yH-T Ialr. A. f. u H. f. CroleroBbrx". - Bla4rarr.rHp
: BnfY, 2014. - 208 c. (6u6tnorerca BnfV).



r 6) gouonru.rrefl bHaq Jrnreparypa :

l. flve, Bepn4. IluSporar o6pa6orra uso6paNenufi : nep. c aurJr. I B. fl:ae .- MocKsa :

TexHoc(f ep a, 2007 . (6u6:ruorera BrfY).
2. E$uuor, Ceprefi Hr.rro:raesilu. I]uSponar o6pa6orKa BrrAeor4n(fopnraqran : yre6uoe noco6ue
Anln By3oB ro HarpaBneHlrro 644200 "PaAraorexHraKa" Anr cneqralrnocrefi 210302.65(211500) -

"BmoBas P3A" I C.H. ESunron .- Mocrea : Cafinc-flpecc,2}}7 (6ra6nuorera BnfV).
3. Jleft, 3grr,ryn4. lr,IQponax o6pa6orra curHaJroB AJII r4HXeHepoB r{ TexHr{rrecK}rx cileqpraJr}rcroB :

rparrllqecKoe pyKoBoAcrBo : rrep. c aHrJr. I 3.Jlsir.- Mocrga : fpyuua VIAT,2007 (6ufur{oreKa
BrfV).
4. Ilu(ppoeax o6pa6orra crIrHaJIoB u raso6paxennft B paguo$usuqecKlrx rprlnoxeHr,rf,x :

[uoHorpa(f ut] l}i4'. A. Bacapa6 [er ap.] ; noA peA. B. O. Kpaeuemo .- Mocrna : @nguarnur,2007
(6n6nr.rorera BnfY, http:lle.lib.vlsu.ru:80/hand1e112345678913448, 3BC <Koncyruranr
cry4enra>).
5. O6pa6orKa aepoKocMlrqecKnx raso6paNenuft f3nerrpouurrft pecypc] / B.K. 3no6uu, B.B.
Eperrreen. - M.: @?I3MATJII,IT,2006 (3EC <Koncylsranr cry4enro).
6. IIHrres, IO. lI. MeroArr uop(fonornqecKoro aHaJrr.r3a rso6paxennft [3nerrponnrrfi pecypc] /
rc. II. flnrrren, A.W.9yrnuxor . - M. : OI43MATJIWT,2010 (3EC <KoHcylrranr cry4eura>).
7. Teopur. u [paKTr.rKa Ha3eMHoro qu(lponofo reJreBr43r4onHoro BerrlaHr.rr: Yqe6noe noco6ne / f.B.
Mauqen. - M.: fopxuar rlrHvrr - Terexou, 2012 (3EC <Koncynrranr cry4enra>).

n) nporpavrMHoe o6ecneqenHe ra llnrepHer-pecypcbr :

1. flporpauMHall cpeAa MarpurrHbx BbrrrlrcJleHuft Matlab, rraKer MoAeJrr.rpoBanzs Simulink.
2. http : I I matlab. exponenta.nr/index.php

8. MATEPI,TAJIbHO-TEXHIIqECKOE OEECITEqEHTIE AIrCqUrIJrIrHbr
(MoAyJtfl)

B Kaqecrse MaTepr.raJrbHo-TexHfirrecKoro o6ecneqenkrs, rr4cr\vnJrlrHbr prcrronb3yercr:

1. Kounrexr JreKrlr,roHHbrx craftAos B oneKTpounofi $oprr,re.
2. Mymrulre4ufinue cpeAcrBa (|I3BM, npoerrop).
3. Pa6oque craHrllru MynbrfiMeAuftnofi ayAprroprdr4 AJrfl BbrronHeHris na6oparopurx pa6or.

llporpanuraa co craBJreHa B coorBercrBr.rr4 c rpe6onan vrsMu
<BuorexnuqecKlre clrcreMbr r,r rexHoJrornu> (xnarn(fuxauur
noAroroBKIa <BnoueAr{rlr,rHcKa;r r,rHxeHepns).

O|OC BO uo HarrpaBJreHnro 12.03.04
(crenenr) "6araraap") u upo(fumo

Pa6ouyro rporpaMMy cocraBr,rJl

PeqenseHr:
rrtagHrrft nuemrarHsrfi cneur4anrcr AeuapraldeHra gApaeooxpaHeHrs a.ulruHucrpaquu
Bna.uuMupcrofi o6racru no ymrpagsyKosofi.uuarHocruKe.,4.r\a.H. ByraHos M.H.

Ilporpalrrvra paccMorp ena vl nra na(feapu B3CT
rrporoKon Jtlb 8 or 16.04.2015
3ane4yrorqnft ra$e4poft JI.T. Cyrurcora

Pa6oqas [porpaMMa paccMorpeHa v o4o6pena Ha 3acep;aHvrkr yve6no-ueroAuqecroft
KoMprcclru Ha[paBneHux 12.03 .04
rrporoKon Jrlb 8 or 16.04.2015 rot{}
flpeaceaarerrb KoMprc cuu l-€q4- JI.T. Cyrurona


