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1. rIEJ[r OCBOEHLTfl, I.nCJIIrrrJrr4Hbr

I{enrrr,ru ocBoeulrt Al,Iclrlirrnr,rHbr (rraoaynr) <O6pa6orxa v auanrr3 6raoueAuquHcKr4x
vso6paxennfi>l sBntlorcs o6ecneqeHue npolpeccuonanrnofi noAforoBKr.r 6yayqnx cuequarurcroB
s o6racu 6uoueAurluHcKl4x npu6opor u cucreM, B ToM qr{cJre npuo6pereHr4e cryAeuTaMr4
coBpeMeHHrx gnanuft n o6racru reopuu o6pa6orxlr uso6paxeuuir, a raKxe (popl,rvponanre
HaBbIKoB paspa6orxu 6uorueAullr.rHcKlrx crrcreM qIa([ponofi o6pa6orxu uso6paxenrft.

2. MECTO.4ITCUNIIJIIIHbI B CTPYKTYPE OIIOII BO

,{ucunnnzna B I .B .IB .12.2 <O6pa6orx a kr anurus 6uorraegrquHcKr,rx lrso6paxenraft> sxoArr
B Bapr{arl,IBHyro qacrb yue6noro rrJraHa uoAroroBKu 6araranpoB HarrpaBJreHprfl <<Buorexnutrecrfie
CI,ICTEMbI I'I TEXHOJIOII,IH).

,{ucqunruHa ocuoBana Ha cJreAyrorqvx flpeAMerrx, r,IsfreuHbrx cryAeHTaMr,r :

- MaTeMaTIiIKa;

- Hn(f oprvraqr4oHHbre rexHoJrofrdlr ;
- un(f opuaurloHHbre crrcreMbr s 6uolreAr.rqr.Ine;
- y3nbr I,r gJreMeuTrr 6uorexnr{rrecKrix cl,rcreM;
- MoAenr{poBaHr.re 6nonpoqeccoB r4 6notexnnqgcKlrx clrcreM;

MeroAbr o6pa6orru 6uorvreAuqzHcKrrx curHaJroB rr AaHHbx.
,{annar AI,IcrIra[nr4Ha rBJrffercr rrpeArrlecrByrorqeft ilo orHorrreHr.rro K Ar{cq}rnJrr{He

<EuorexnzqecKlre c[creMbr MeAr.rrIHHcKoro Ha3HarreHr.rfiD, <MeAuqrncrue upu6oprr, a[[aparbr,
cficreMbl, KoMrIJIeKcbD), rrpu BbmoJrueHr{r.r BKP 6axa;ranpa, a raxxe <Ocnosbr reoprur pac[o3uaHr.rfi
o6pason>>, u:yuaeuoft B xoAe Marucrepcroft uoAroroBKlr cnerlr{aJrucroB.

3naquremuoe BHr,rMaHlre B Kypce yAeJrfiercr ocBoeHr4ro [paxTr{qecKr.Tx HaBbrKoB rrprd
paspa6orxe cllcreM qraQponoft o6pa6omu v anuil4sa nso6paxeurnfi n ueAlrro-6rnolorrqecKux
llccJreAoBaHr.rqx, KJrlrnr.rqecroft [paKTr,rKe r,r r.rr.

3. KOMIIETEHIIUI4 OEyTIAIOIIIEIOCfl , OOPMI,IPyEMbIE B PE3yJIbTATE
o c B oEHr4.fl , avuvrrJrHHhr (M oAyJrfl )

B rpouecce ocBoeHrlt .qannoft AI,IcuI{TIJIIIHbI cryAeHT lpopuupyer v AeMoHcrpr.rpyer
cneAyroufie KoMrreTeHrlr.r[ :

B pesyrsrare ocBoeHvs. AncrlvlrJwtrrrr o6yrarorqrnftcs .4oJrxeH AeMoucrp4poBarb cneAyrors,re
p$yJrbrarbr o6pasonanur ;

l) 3uarr:
cnoco6rr rroJrf{eHur r,r3o6pa(eHr,rfi ;
[oAXoAbr K orrucaHuro MareMarutrecKux naoAeleft uso6paxennfi ;

ocuoBubre sranbr o6pa6omr.r nso6paxenufi (lIK-2);
ocnoBHbre MeroAbr o6pa6omu kr anarfi4sa uso6paxeuufi (IIK-5).

2) Yrvrem:

rlclroJrb3oBarb ocnoBnbre rrpraeMbr o6pa6orru u fipeAcraBJreHr,rr gKcneplrMeHTaJrbHbrx

AaHHbx @K-1);
ilpllMeHsrb MeroAbr qrQponofi o6pa6orrz uso6paxeunft ra rncnonb3oBarb rexu[rrecKr,re
cpeAcrBa Anfl rroJrfreHus rcxoAHrrx qu(fponrx raso6paxeur.rft.

3) Bnaaerr:
HaBbrKaMr4 pa6orrr c coBpeMeuHbrMr.r a[[aparHbrMr{ r.r [polpaMMHbrMr,r cpeAcrBaMra
I{CCJIeAOBarIIltt }I [pOeKTI4pOBaH]rff 6UOrexnuqeoK]rx cvcTeM r{ r'rHcTpyMeHTap[eM AJrt
co3AaHLIt u uccJleAoBanvs cncrerra o6pa6offiu uso6paxenufi s cpe.qe Matlab (OnK-5).

B pe3yJlbrare ocBoeuus Al4crlr{rrJrr.rHbr, o6yuatorquecx AoJrxHbr o6laAam cJreAyroqr,rMr{
o6rqerynrtypHbrMl{, o6rqenpo$eccrroHaJlbHbruLl rI upo(feccrroHnJrbnbrMr.r KoMrrereHrlr{sM}r:



o clloco6Hocrblo BnaAerb ocHoBHbrMI4 rrplreMaMn o6pa6orxrr v rrpeAcraBrreqvfl
eKcrreprrMeHraJrbHbx AaHHbrx (OnK-s) ;

o cuoco6Hocrblo BbIrIoJIHffTb gKcIrepI{MeHTbr v r.rHTep[perr,rpoBarb pegyJrbrarbr rro [poBepKe
KoppeKrHo cwr vt s(plperrunnocrpr pemeHuft (lIK- 1 ) ;

. roroBHocrblo K yqacrl4lo B npoBeAeur{r{ MeAl,IKo-6uonoru.recKr4x, gKoJlorlrrlecKux tI
HafIHo-TexHLIqecKux I{ccJleAoBaHr.rft c upuueHeHr{eM TexHr,rtrecKr{x cpeAcTB,
nnlpopnraqlrouuBx rexgoJrorufi u ueroAon o6pa6omr pe3yJrbraron (rIK-2);

o cuoco6Hocrblo ocyrqecrBJlttr c6op pr alaJrvtg IacxoAHbrx AaHHbrx Ar.f, pacqera 14

rlpoeKTl,IpoBarrufi gerateit, KoMrroHeHToB Lr y3noB 6raorexHz.{ecKr4x cr4creM.
6roueAurlrEncroft r{ sKororr{qecroft TexHr.rrr.r (nK-5 ) ;

4. CTPYKTYPA }I COAEPXAHPIE,IIUCUUTIJII,IHbI

O6rqat AOeyKOCT6,4{CrIr4IIJIr{HbI COCTaBnteT 4 3arIeTHhD( eAr.rHr,Iq, L44'racroB.
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Coqepxarure ArrcqrrnJrrrHbr
Teprcr JreKurroHHrrx ganqrr,rft

PasAer 1. Bserenue.

HasnaqeHue AlIcqlIlnI{HBI }I ee Mecro B o6ueilpo$eccuoHarbnoft rroAroroBKe Ar,rlnoMr,rpoBauHoro
cnerlr{aJrucra B o6nacru 6uoMeA}rurrHcKofi r.rHxeHepr,rr{.

PasAeJt 2. ilonsrne o6 nso6paxeHurr.

Marenaarr-rqecK€ul MoAeJrb HenpepbrBnoro r.{3o6poKeur,rr. ,{nynrepnoe npeo6pasoBaHr{e Oypre fi ero
ceoficrsa. MeroAu roJryqeHllr r3o6pal(eur,rfi. floryreuue qu([poarx fi3o6pa]Keur4ft,
AllcKperl{3at\r4fr rr KBarrroBaHrae. BoccraHoBJIeH}Ie HerlpepbrBHoro nso6paxe]Flus.

PasAer 3. OcnosHbre 3Tarrbr o6pa6orrcn n:o6paxennft.
flpegraprareJrbn€ur o6pa6orra uso6paxenlrft, yJrln{[renr{e rso6paxeuutrt, reoMgrpr{qecKat
KoppeKIIIit, IroAaBJIeHLre fioMex. BrrAenenue npr43naKoB. Cernrenraqrax. Perconcrpyrqux.
ConocrasJreHr.re. PacnosHan alvre.

PasAer 4. Y.ny.rmenue uro6paxenuft rr paAr{oMerpnqecKas KoppeKrlrrff.

fncrorpanaua. fuctorpaMMHbre upeo6pasoBanns.. Pa4uouerpuqecKair KoppeKrlus.

PagAer 5. IeorvrerpnqecKaq KoppeKrun urodpaxennft.
feouerpz'recKl{e HcKa)Keur.rs. Marenaau4rrecKarr MoAenb feoMerpr{rrecKrrx racxaxcenzfi. llpruax n
o6parnar (pynrqrtx npeo6paroBalnfl Koop,ur.rHar. Cnoco6rr saralkrfr ([ynrquft npeo6pasoBanvffi.
KoopAHHar. ,{nyuepnzul I4HTeprIolrfilnfl, Arropuru reoMerpr{rrecnoro npeo6pa^:oBankrs, quQponoro
nso6paxenux.

PasAen 6. Jlnneftsan {r.urrpaqrrfl qnQponux nso6paxenuft.

,{nyruepnrre nunefinrre cr4creMbr. oyurqrax paccefl:fl{rrs, TorrKr{. ,{nyrvrepnax cBeprKa I,I ee csoftcrsa.
.{nyrtepnoe AIIO v efo cnoftcrsa. flnyrr,repnsre nrneftnrre (punrrpu. BrrqprcrureJrbHo
e(pSertnnubre anropfirnrrr ruEneftnofi (f rEmrpaqzu qpr(bpoBbrx uso6paxenrEft .

PasAer 7. He;rnne iutas Sr.rnrrpaqun qllQp onnrx llr o 6p axennft .

MeALrannrrft Qunrrp. Onnrrp JIIE. Oumrp Kaeaxapu. .{nycroponnrft Qzlrrp.
PasAer 8. BrrAeneHr{e rpaHnrl.

O6rqas crpyKrypa.uereKropa rpaur{rl. ,{ererroprt Po6eprcq llpenura, Knprua, Co6era, Yourca,
Mappa-XnJrApera, Kannu, Xrorrerq.
PasAefl 9. .{erercroprr oco6rrx rorreK.

,{ercrrop Moparera.,{ererrop Xapprca.,{ererrop SUSAN.

PasAer 10. TerccrypHbre rrpu3naKr.r.

CrarucrprqecKne ilpLI3HaKIa. fncrorpavMubre [pI{3HaK}r. Crpyrrypnbre rrpn3HaKra. Cnexrpanrnrre
rplr3HaKu, (pra;rrrpu f a6opa.

PasAen I 1. Cerrvrenraruq n:o6paxenr.rft .



Iloporoua"r cerMeuTarlux. Amopr.rrMlr nrr6opa [opora, aJrropr{TM TpeyroJrbHura, ISODATA.
Cerurentaql4s Mero,{oM AereHEs rr crrufl:rtrre. o6racreft. Kparruft o6sop pa3ruqHr,rx anropuTMoB
cerMeHTarluu.

PasAer 12. OuucaHrre n aHaJrrr3 {opnmr o6rerros.
Sneuenrapnsre nrop([onoruqecKr{e rpr,BnaK}r. I{enoueunuft KoA, anrop}rrM ero [onyqeH]rff.
Ilaparr,rerpuqecKoe orll{caHlle. Oypre-ouucauvrc. 3nnranrrEqecrcoe Oypre-onucaHlre. Kpurnsna
KoHTypa. BrrAelesue oco6rx rorreK KoHTypa.

PasAer 13. O6pa6otrca 6ranapnbrx uro6paxennft preroAaMrr MareMarnqecroft uop$o;roruu.
Hapaqrnnanue. 3posur. 3aurrranue. Pasirnrrranne. BrrAereur4e cpeArannofi runrara.

Teurr la6oparopnrrx lanqruft

1. Basosrre Merolbr qn$poeoft o6pa6ornH uso6paxenufi n cpe4e MATLAB.
2. (Draurr:paqur uso6paxeuufr.
3. Cueqnzurrnbre Mero,qbr Sunrrpauuu uso6paxesufi.
4. I,lccreAosanne KoHTypubrx AereKTopoB rr AereKTopos oco6rx roqeK.
5. Onpegeneur{e rrurcJra o6rerron ua uso6paxeuvru.

5. OEPA3OBATEJIbHbIE TEXHOJIOTIU

Pea-nugaqus KoMrlereHTHocrHoro rIoAXoAa Nrfl rroAroroBKr4 6ara-nanpon n paMKax
fl pefio.qaBaHvfl 4vrct]J4f iJrr.rHbrpeaJrr43yeTcr:

l) IIpu ilpoBeAeHnn rerquft c ucrroJrb3oBaulleM Mynbrr,rMeAraftnoro npoeKTopa AJrr rroKa3a

. rrpeseHTar1prf\

2) tlpu ?Iclonb3oBaHr{r{ MyJlbrrnae4ufinoro rlpoeKTopa AJrff rrora3a npeseuraqzft
AOKJTa,4OB CTyIeHTOB;
3) IlporeaenlleM I{HTepaKTI4BHbrx $opu ngKIII,IoHHbrx sar'ffinir c [ocrorHHbrM KoHTponeM

KaqecrBa ycBoeHI,Is cryAeHTaMr npoft4euHoro Mareplrana [pr4 rroMorrlr{ BorrpocoB K ayAfiTopr,ru
IIO TOMATI,IKE NEKIII,IU ;

4) Opranusauueft ra6oparopHbrx sanflTmir c o6cyx,qeur4eM flpaKTfirrecKr,rx BolpocoB ocBoeHrrt
AlrcqulJlr4Hbr.
Tarurrr o6pasou, Ha lrHTeparTlrBHbre Qoprr,mr [poBeAeHr.rq reKrlr.roHHoro Kypca (rcero 36 uacon)

ilprlxoArrrc s 67 Yo or ay,u.rTopnrrx gansil.rfi .

6. OUEHOTIHbIE CPEACTBA AJIfl TEKyIIIETO KOHTPOJTfl yCrrEBAEMOCTr,r,
TIPOMEII(yTOIIHOrI.q.rrnCTAIII,IU IIO IITOTAM OCBOEIdiWfl.ATICUI{IIJITIHbI I4

yIrEFHO-METOATTqECKOE OEECTIEqEHT4E CAMOCTOflTEJIbHOfr p.AnOrrr
cTyAEHTOB

Bonpocu K 3aqery c ouenrcoft rro ArlcrlnrJrrrHe:
l.flpr.nreneurEe IfOZ. Tunsr uso6paxenrft. Ourosubre erarrtr UOZ.
2.Ilprnrenexue nraneftnrx flOil. Bsar.rNaocss3B fipocrpancrieuuofi 14 rrpocrpaucrBeHHo-qacrornoft
o6pa6orru.
3.,{nyxrraepnoe ,{IO.
4.Cnoftcrsa 2-uepnoro AnO.
5.fi.rcrorparr,rMa rpKocreft. fpanauuoHHbre npeo6pasoBalns.. flpeo6pa:oBaur4e rucTorpaMMbr.
6.A$Sunnne upeo6prBoBauprfl .

T. Irlnrepnorrrlus raso6paxenzx.
8.flpunrenenl,Ie ArlcKpernofi cBeprrr4 Arr o6pa6orru uso6paxeuuit. Teopenra Bopenx.
9.Jluneftnue rpocrpaHcrBeHHbre (punrrprr n MATLAB.



l0.ocnosnbre gralbr r4 aJrropr,rrM .{acrorHofi lpunrrpaqura. Teopeua Eopenr.
l l.OHr{ u <DBrI. Oynrqur filter2 MATLAB.
1 2.forraonrop{Har $unrrpaqux.
1 3.Me4raannuft lpunrrp.
I 4.@ranrrp Jha, Kanaxaprr.
I 5.,{eynanpaBneuHa.ff nenzneftna.s $nnmpaqux.
l6.Oynxqut fiepenaAa tpKocrl,I. fpagnenr uso6paxerzx. fpa4nenTHbre MacK]r. LoG Qunrrp.
17.@unrrp Kannu.
1 S.Oynrqux edge MATLAB.
l9.floucr< rorleK u rruuvtit ua uso6paxeHnlr. llpraueneHne npeo6pi*oBaHr{r Xa<[a Anr roncKa
IlprMbrx.
20.,{ererropu oco6ux rorreK.
21.Texcrypa. BuAu reKcryp.
22.Crarucr[qecKoe onucaH]Ie reKcryp. Cnexrpanrubre reKcrypHbre fiprl3xarlr,
23.Peanusarlus reKcrypxux $unrrpoe e MATLAB.
24. Ceru en "r arymfi . lrso 6p axen uia, zagauu. 3Tarrbr.
2 5.Mero.qu cefMeHTaur.ru.
2 6. Mop Q o JrorlrqecKlr it arrarruz us o6paxenrft . C sssH ocm.

Ca:uocrosremHar sHeay.ufiropHaf, pa6ora cry.{eHros npeAycMarprlBaer rroAroroBKy AoKJraAoB,
pe(feparon, BbrrIoJIHeHHe LrHAr{BrrAyanLHbrx r{ccneAoBareJrbcKrx pa6or, rroAroroBKy K
la6oparopHblM 3aHsrfisM, [popa6orry JreKrlr4oHuoro Marepraalra v Marep]rana perconreu4yeuoE
Jlureparypbr Anfl rro,uoroBKu r peftruur-KoHTponrc n 3aqery c oqeHxoft.

Terraarprrca caMocro{Telrnoft pa6oru cryAeHToB :

o MeroArr r{ anropr4TMbr noAaBneHr.r.f, [oMex.
o MeroArr u anropr{TMbr KonTypHbrx.{ereKTopoB.
o MeroArr lr anropurMbr AereKTopos oco6rrx rotrex.
o I4ccreAoBaHlre reKcrypHhrx npr.r3HaKoB.
r MeroArr r.r anroprirMbr cerMeHTarluu.
o MeroArr n anropr{TMbr aHanr.r3a lpopnmr o6rerron.

Brrno;rnenue pacrrerno-rpa{n.recrcoft padorrr

Tr'InosHM 3a,qaHLIeM K PfP rBJrflercfi cpaBHrarenbHoe r4ccneAoBaHue e(f$exrr.rnnocrra
(pnnrrpon AJUI [oAaBJIeHrrr [IyN{oB nra6o $r.rnbrpoB AJrr BbrAeJreHrar KoHTypoB Ha qusponux
nso6paxeHl'Irx. ,{ouycKaercfi pa.:pa6orrau:r.4trBr4qyrurbHbrx sap4anuft rro Hnr4rlr{arlrBe cryAeHToB.

Ipn*repnrre reMbr pacrrerHo-rpaQuuecrcux pa6or:
1. I,IccneAosaHue (funrrpon Anr rroAaBJreurrr myMoB (a4grarrErnrul, Mynbrr,rnJrr4Kauarurtri,
rpurepufi KaqecrBa - cpeAnexBaAparr.rquoe orxJroHeurire MexAy oraJroHHbrM r.r o6pa6oranusnr,r
nso6paxeuzxun)

1.1. Ycpegnsrcqufi (punrrp, Sunrrp BuHepa
1.2. Meazanuufi (punmp, roporoBrur $unmpaqur 

t'

I . 3. Bunarepalrnuft Srnnp, crJraKr.rBarorqnft f ayccon (f rEnrrp
1.4. (Dranrrp Kynaxapu (Kuwahara)

2. I4cateloBarr[e Qururpon Anfi roAqepKr4BaHut rpau]rrl o6rerron (cmaxunanue Qururporr,r
faycca (uepelrennuir paguyc), ycpegnsrctsgprir Surutp (uniform filter), xprarepraft KaqecrBa -
roe(p1p?rqreHT Koppenrqur MexAy graJroHHbrM rE o6pa6omnnrnra uro6paxenurnar.r):

2.1. $umrp Co6eta, $nnrrp llperurra;
2.2. Sunwp Po6eprca, LoG $rlnrrp;
2.3. Zerocross Sranrrp, (punrrp Canny;



2.4. rpaguenrnrrft oreparop Kuprua (Kirsch operator), rpaAveurnrrfi oneparop Po6nucoua
(Robison operator).

3.Irlccre,{osaHlle aJrroplrrMoB cxarlrr r.r3o6paxeHufi c norepxrr,rr (JPEG, JPEG2000 ).
4. O6napyxenae o6rerra na r,rso6paxeHr.tr MeroAoM Koppenrqlrlr.
5.flogc.rer ABux(yqnxcs o6rerroB Ha rrocJreAoBarenbHocru uso6paxenufi .

6.I4ccre.{osaHl,Ie reKcrypHbrx ilplr3HaKoB raso6paxeHrax. (LoG (pnnmp, $r,rnrrp fa6opa).
T.forrao*rop(fnar rno6aJlbHtul (pamrpaqnx uso6paxenrafi c MyJrbrr4[nfiKarr,rBnbrM rrryMoM.

Bonpocu gln peftrnHr-KouTporq:
Peilmuuz-rcoumponu Nol

1 ) C(f opuynnpyft re roHrrr.re AByr!{epHoro uso6paxeur.rr
2) flepeuuclnre ocHoBHbre xapaKreprdcrr.rKr.r qu(f ponrrx r,rso6paxenufi .

3) r{ro raKoe rny6una rlBera uso6paxenux?
4) Kaxoe nso6paxenr4e Ha3brBaror noJryronosrrNa?
5) r{err,r orJlldrlalorcs llBeroBbre cxeMbr r.r3Jrfrarcqero o6rexra }r orpax€rcqero cBer o6rerra?
6) IlepeuracJlllTe ocHoBHLre rlBeroBbre cxeMbr. ,{aftre HM KparKoe o6rscnenrae.
7) florurure crircreMbr KoAr{poBaHr.r.rr uBerHbx nso6paxeurafi RGB r CMYK.
8) rlro raxoe pa3perlreul,Ie uso6paxeyus? floscnure cMbrcJr sroft xaparrepr4crrrKrr.
9) r{ro raroe 6znapnoe uso6paxeuue?

Pettmuue-rcoumponu Ne2
I) O6rscHure rpolleAypy runeftHofi (fHnrrpaqura uso6paxeHr,rr oroHurru (pnnrrpou.
2) r{eu orfir,rqarorcr'ooKHa Sranrrpon" ans HH u Bg $znrrpa\uu?
3) Kax rasNaeHfiercr ua4 uso6paNeHu.s rocre ero $unrrpaqun Hrl lpr,rnrrpauu?
4) Kar nguensercr nn4 uso6paNeHr.rr nocJre ero $unrrpaquu Bg (funrrpaur?
5) Am [oMex KaKoro xapaKTepa 6ourure rIoAxo,qHT Me.urianHarr $ranrrpaunx, u novevry?

Peilmuue-rcoumpona Ne3
1) 9ro raroe cerMeurarlrr uso6paxeuuir2
2) MetoArr BbrAeJreHr4fl KoHTypoB Ha zso6paxeHr,rrx.
3) BuAu oco6rrx rorreK.
4) flonxrue reKcrypbr.

7. y[IEBHO-METOAI4qECKOE II IIHOOPMAUITOHHOE OEECIIEqEHHE
Arrcq[rrJrr{Hhr (MoAyJrfl )

a) ocnonnas irr.rreparypa :
1. foncalec P., Bygc P., 344unc C. Iln$ponax o6pa6oma uso6paNenraft [Snerrponnufi pecypc]-
M.: Texnoc$epa, 2012 - 1104 c. (3BC <KoncylrraHr crygeumo).
2. PyrcoaoAcrBo rro qn(pporonry reJreBr,rAenrro [Snerrpounrrft pecypc] I Bpafic P. ; IIep. c arrfrr. -
M. : ,{MK llpecc, 2012. - (Ceprr "Vue6uuK")."
http://www.studentlibrary.ru/book/ISBN5940741584.htm1 (3BC <Koncynrranr crylenra>)
3. Asrol,rarugnpoBauHair o6pa6orxa vr a:rraJrus naarrnrraorpa(pr4qecKr.rx cHr{MKoB [3nerrponnrrft
pecypc] : uouorpa(fus I C. C. Ca,qrmon, IO. A. Eynanona, E. A. 3axapona ; M-no o6pa-:onanrr r.r

HayKLI Poccuftcroft Oeaeparlura, Oe4epaJrbHoe roc. 6ro4xerHoe o6pasonareJrbuoe yqpexAeHrle
BbIclI. rtpoQ. o6pasonanux "Braquruupcruft roc. yH-T rarr,r. A. f. u H. f. C:roleroBbrx". - Bnagurraup
: BnfY, 2014. -208 c. (6u6nuorera BnfY).



6) gononnr.rreJrbHan Jrrrreparypa:
l. flne, Bepnl. I{u<[ponar o6pa6otra uso6paxenuft : nep. c aHrJr. I B. flne .- Mocrna :

Texnoc$ep a, 2007 . (6r6nnorera BnfY).
2. E([rEIr,ron, Cepreft Hrxoraesz.r. I{uQponas o6pa6otKa Br{Aeor,rnsoprr,raquu : yue6uoe noco6re
Antr By3oB rlo HarlpaBJreHraro 644200 "PaAuorexHr4Ka" Anr creqlralrnocreft 210302.65(211500) -
"Brrrosa.f, P3A" I C.H. E$rauon .- Mocrra : Caffnc-flpecc,2}}7 (6u6nuotera BnfY).
3. Jlefi, 3gl,IyH4. [uQporar o6pa6orxa cvrnturoB AJrr r,rHx(eHepoB r{ TexHvqecK}rx cilerlriaJrrlcroB :

rpaKrlarlecKoe pyKoBoAcrBo : nep. c aHrrr. I 3. JIeit.- Mocrna : fpyuna I4[T,2007 (6uffiuoreKa
BnfY).
4. I{u$porar o6pa6oma c}IrHaJIoB pr raso6paxenuft B pa,uno$ra3rdqecrr4x npunoxeHlrfi :

[rr,ronorpa(pux] lM. A. Bacapa6 [u ap.] ; noA peA. B. O. Kpanueuxo .- Mocrea : OusN.rarrnr,2007
(6u6nr.rorexa BnfY, http:lle.lib.vIsu.ru:801handIe112345678913448, 3EC <<Koncynsranr
cry4euru).
5. O6pa6orKa a3poKocMlIqecKplx uso6paNenufi [3nexrponnuft pecypc] . / B.K. 3no6un, B.B.
Epenreer. - M.: O?I3MATJIITIT,2006 (3BC <KoHcylrranr cry4enra>).
6. flrrrsee, IO. fI. MeroArr naop$onorzqecKofo aHarrr.r3a uso6paxenld fSnexrponnrrft pecypc] /
lO. [I. flrrtlen, A.U.9ynn.moe . - M. : OI43MATJMT,20I0 (3EC <Koncymranr cry4enra>).
7. Teopux rl [paKTIlKa HtBeMHoro qu$ponoro reJreBr.r3]roHHoro BerrlaHr.rs: Yqe6noe noco6rae / f.B.
Marvrqen. - M.: foprvax nrnnufl - Tererorra, 2012 (3BC <Koncy.urranr cryAenro).

n) nporpamMHoe o6ecneqenne u llnrepHer-pecypcbr:
1. flporpauMHafl cpeAa MarputlHbrx Bbrrrr.rcJrenuft Matlab, flaKer MoAeJrr4poBanus Simulink.
2. http : I I matlab. exponenta. ru/index. php

8. MATEPIIAJIbHO-TEXHIIqECKOE OEECIIETIEHIIE A}ICqNTIJII,IHbI
(MoAyJrfl)

B raqecrse Marepl,IanbHo-TexHr4qecKofo o6ecneqenus. Ar4crrnrrJrrrHbr rirclonb3yercs:
l. Kouurerr JreKrlrroHHbrx cnarlAon B gneKrpoHnoft (fopue.
2. Mynmulad4rafinrre cpeAcrBa (II3BM, upoenrop).
3. Pa6o.rfie craHIIurI Mynbrl4MeAuir:rroit ayrvropkrpr Anr BhrnoJrHeHr,rfi na6oparopnrx pa6or.

flporparvrnaa cocraBJreHa B coorBercrBurr c rpe6onanrrfrMvr O|OC BO no HarrpaBneuuto 12.03.04
<BraorexnuqecKl,Ie cncreMbr I,I TexHoJroruu> (rnarrE(pr.rraqrar (crenenr) "6aralanp") u npo(punro
rloAroroBKra <BuorraeAr.rrlr4HcKa;r uuxeHepr4r).

Pa6ouyro nporpaMMy cocraBr4Jr r.t.".. .,ouenr raO. n3CT.I"pron K.B. 
, 4 !

PeueHsenr:
ilIABHbIft BHEIITATHbIft CIICuuAnficT AEIAPTAMEHTa 3,upaBooXpaHeHI,I' aAMI,IHI,IcTpa[ufi
Bna,quMnpcroft o6nacru no yrrrpa-geyrosoft.4prarHocrHre" a.N{.H. EyraHon M.H.

f

flporpaurvra paccMorpenavr oAo6peHa Ha 3ace,qaHvu ralpe4pu B3CT
rrporoKorr Jtlb 8 or 16.04.2015 roaa.
3ane4yrorqnft raQe4poft JI.T. Cvurosa

Pa6o.ras ilporpaMMa paccMorpeHa v o4o6pena Ha saceraltrrr yre6no -rr,reroAra.re cxoft
KoMlrcculr HanpaBJrenns 12.03 .04
rrporoKon J\b 8 or 16.04.2015 roaa.
flpe4ce4areJrb KoMHccHr,r JI.T. Cymona


