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1. rIEJrur OCBOEHVTA [VrCrIIrrJIpIHbI

I-{enruu ocBoeur{r Alrcqrr[nr4Hbr (rr,roayna) <O6pa6orxa ra anurpr3 6norr,teAarlaHcKl{x

uso6paxeurafi> sBnf,rorcs o6ecueqeHr.re upo$eccuona.nrHoft noAroroBKu 6ylywux cflerll4anucroB
s o6nacru 6noueAnquHcKrdx npra6opon 14 cr.rcreM, B ToM qllcre npuo6pereHlle cryAeHTaMIl
coBpeMeHHrrx gnanraft n o6lacru reopm o6pa6omn uso6paxeuuit, a raKxe Soprruponauue
HaBbrKoB pa:pa6orxz 6uoueAuur.rHcKr.rx cr4creM I{Ia(bponofi o6pa6orxu nso6paNeHuft.

2. MECTO.IUCUUIIJIIIHbI B CTPYKTYPE OTIOTI BO

fiuulunnuna B1 .8.A8.6.2 <O6pa6orrca v a*ururs 6zoueAnr]nHcKLIX lrso6paNeHuft> BxoII4r
B pa3AeJr AlrcqrrnJrr{H uo nrr6opy Baplrar}rBHofi .Iacru yue6uoro [JIaHa rIoAroroBKH 6axalanpon
HarrpaBJreHus 12.03 .04 <EuorexuuqecKlre cllcreMbl u rexHoJIorrII4>.

,{ncuunrnHa ocHoBaHa Ha cneAyloIqldx [peAMerax, ]ts1"reuHbrx cryAeHTaMI4 :

- MATEMATUKA;

- rau$oprraaquoHHbre rexnononrn ;

- vr nQ oprvraqr4 oHHbre crrcreMbl n 6uoueAuIII4He ;

- y3rlbl I{ gJIeMeHTnr 6uorexru4tlecKux cllcreM;
- MoAeJIHpoBaHLIe 6nonpoqeccoB I,I 6raotexuu'IecKllx cl4creM;
- MeroAbI o6pa6orxu 6uoueAHIInHcKI,Ix crIrHaJIoB Ia AaHHbD(.

fianrrax AuculrrrJr]rHa .flBJr;{ercr rlpeAlnecrByloulefi rro orHoIIreHI,IIo K Al,IcuIatrnl{He
<BraorexnuqecKr{e crrcreMhr MeAHrIrrHcKofo Ha3HaqeHr4f,), <MeAIarlrzncxue upu6oprt, a[naparbl,
cr.rcreMbl, KoMrrJreKcbr), [pu BbrrroJrHeHuu BKP 6araranpa, a raKxe <Ocuosbl Teop]I]I paclro3Haul{f
o6pa:on>, usyraeuofi B xoAe Marl{crepcKofi no.qroroBKll cleIIHaJILIcroB.

3Ha.rurenruoe BHr.rMaHLre B Kypce yAeJlfiercfl ocBoeHr4lo flpaKTuqecKl4x HaBbIKoB npl4

paspa6otrce crrcreM qu(fponoft o6pa6orrcn a alarfirsa uso6paxenufi e NaeAl.{xo-6uoloruqecKl,Ix
llccJreAoBaHu{x, KJII,IH}Iqecrofi [paKTIaKe u r. II.

3. KOMTIETEHUI,ILI OE'IIIAIO IUEIO C.f, , OOPMIIPyEMbIE B PE3yJIbTATE
o cB oE Hvrfl. AXCqUIJITIHbI (MOAvJrfl )

B pesynrrare ocBoeHtrfl rkrc\ur$iuurr, o6yrarouuecf, AoJrlKHu o6raAarb cJIeAyIoUI,IMLI

o6rqer<ynrrypHbrMlr, o6rqenpo$eccr{oHaJrbHbrMlr 14 npoQeccuoHaJIbHbIM}I KoMnereHlluflv,Lr:
o cnoco6Hocrbro BJraAerb ocHoBHbrMLI npIreMaMLI o6pa6orru u [pe.[craBJIeHI4s

oKcnepr.rMenraJrbubrx AarlHbrx (OnK- 5 ) ;

o cnoco6nocrbro BLrnoJrH.r{Tb gKcnepuMeHTbr }I IlHTeprrperprpoBarb pe3yJlbrarbl no [poBepKe

KoppeKrrro cru u e$Senrr,rnuocrll peruentlft (IIK- 1 ) ;

o roroBHocrbro K f{acrrrlo B rrpoBeAegr,rr4 MeAlrKo-6zororu.IecKl{x, gKoJIorI{qecKI,Ix u
HayqHo-TexHr{rrecKlrx r4ccneAoBauuft c npulteHeHlleM TexHurlecKlax cpe.4crB,

rEuQopnraqlroHnbx rexuoJrorlrft u lreroAon o6pa6orr<ll pe3yJlbraroe (nK-2);
o cnoco6nocrbro ocyuecrBJrxrr c6op Lr auaJrvrs EcxoAHbrx AaHHbrx I.rr paarrera vr

npoerTl,rpoBaHlrr 4eralrefi , KoMnoHeHToB I4 y3noB 6IaorexguqecKl{x cncreM,
6uorue.qnqnncrofi fi sxororz.{ecxofi TeXHI4KI'I (ilK-s).

B pe3ynbrare ocBoeHrrr AlrcqrrrrJrnHbr o6yuarounfica ,iorNen AeMoHcrpltpoBarb cJleAylotufie
pe3yJrbrarbr o6pasonauur:

1) 3nam:
cnoco6rr floryqenlafi Iaso6paNennft ;

rIoAXoAbr K orrucaHfi ro MareMarfi rIecKI4x l.to.4enefi uro6paNeuufi ;

ocHoBHbIe orarlbl o6pa6orxu u:o6paNenuft (IIK-2);
ocnoBubre MeroAbI o6pa6otrz n alaJrusa uso6paxeuuft (IIK-5).

2) Yrvreru:



rrcnoJrb3oBarb ocuoBHbre [prreMbr o6pa6orru Iz rlpeAcraBrenvrs.3Kc[epI4MeHTaJIbHbrx

AaHHbrx (|IK-l);
[p]rMeHrrb MeroAbr rlu$ponoft o6pa6orr<u uso6paNeuuit u uctottb3oBarb rexHLlqecKlle
cpeAcrBa Arf, rrorytleHI,rtr lacxoAurx qu$ponrx uso6paxenuft.

3) Bnagerr:
HaBbrKaMr.r pa6orrr c coBpeMeHHbwr.r anfiaparHbmr-r u ilpofpaMMHbrMll cpeAcrBaMtl
r,rccJreAoBaHr,rr r4 [poeKTrapoBauus 6uorexnz.recKrrx crrcreM r{ rlHcrpyMeHTapueM An-s

co3AaHus 14 r.rccneAoBalvs. ctrcreu o6pa6orxu u:o6paNerizfi n cpeAe Matlab (OnK-s).

4. CTPyKTyPA I{ COAEPXAH}IE AITCqUTTJII,IHbI

O6rqat t44AOeMKOCTb J[,ICqUIrJII4Hbr COCTaBJUIeT + 3arreTHble eII,IHI,Iqbr, L++ qaCOB.
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Cogepxaurre Alrcq[nJrr{Hbr
Tepnr JreKurroHHbrx 3aHsr[fi

PasAefl 1. BneAerure. rlonsrrle o6 u:o6pa]KeHr.rn. Ocnonnrre sTanbr o6pa6orrcn [3o6pa]KeHrfi.

HasHaqeHue ArdcrlrrnJrr,rHbr r4 ee Mecro B o6rqeilpoQeccuouarbHofi rroAroroBKe Ar{rrJroMapoBaHuoro
clelll{aJrr{cra n o6lacTr.r 6r4oMeAHrIHHcKoft r4HxeHepr.rr4. MarenratrrqecKEur MoAeJrb HerrpepbrBHoro
Lrco6palKeHllr. .{nyuepnoe npeo6pa:oBauue Oypne u ero cnoftcrsa. MeroAu ronyqeHut
I,I3o6palKeHr.rfi. llonyreHue qu(bpoBbrx H3o6paxeHr4ft, IlrcKperr{3arlr{fl u KBaHToBaHlIe.

BoccraHosJreHrre HerrpepbrBHoro r{3o6paxeHrdr. IIpe4napr.rrenbHa;r o6pa6orra pr3o6paxeHr,rfi,

yJlfrrrreur{e uro6paNenuit, reoMerpr.rqecKarr KoppeKrlr4fl, rroAaBJrgHr.re noMex. Brl[ereuue
npI,r3HaKoB. Cerueuraqras. PeroncrpyKrlr{s. ConocraueHne. Pacuosuananr4e.

Parqe.ir 2. Yny.rueHr.re lr3odpaxenufi rl paArroMerpnqecKafl KoppeKruq. IeotrerprrqecKafl
Koppexrlrrr uro6paxenuil.
fracrorpauua. fiacrorpalrMubre npeo6pasoBaHtrs.. Pa4uonrerpuqecxaf, KoppeKIII,Is.
feouerpnuecKIae r.rcKaxeHufl. Marelrau4rrecxarr Mo.{enb reoMerpr.rqecKlrx ltcxaNeHufi. llpanraa u
o6paruaa (fynrrlux upeo6pasoBanvrfl Koop.qprHar. Cnoco6rr sa4anvs. (pyurqraft upeo6ptnoBantrs
KoopAr.rHar. [nlnaepuar r{HTepnoilfl\xfr. Amopuru reoMerpr{rrecKoro npeo6pasoBaHur qn(pponoro
uso6paxeHza.

PasAen 3. Jlunefiuan Sr.unrpalqlafl, quSponux uso6paxenufi.

,{nyrr,repnue ruaneftnrre crrcreMbr. OyHxqzr paccerHr4.rr rotrKrlr. .{nluepnar cBeprKa r.r ee cBoficrBa.

,{nyrr,repuoe ,{II<D 14 efo cnoficrna. ,{nyrraepuue rurueftnsre $unrrprr. BrtqilcrureJlbHo
e(p (f emunnbre anropururr nuneft Hoft (f zmr pa:qm:z qra(f ponux nso6paxenraft .

PasAen 4. Henuseftnas Qu.rrrrpaqun quQponux nsobpaxenuft.

Me4raannrrft (punrrp. Ouurrp JIu. (Dururp Kanaxaprr.,{nycroponnufi (pururp.

PasAefl 5. Brue.neurre rpaurrrl.

O6qas crpyKrypa AereKropa fpaHr,rq. ,{ererroprt Po6eprca, llpenura, Kuprua, Co6era, Yolrurca,
Mappa-XrairApera, Kauuu, Xrorrers.

PasAen 6.,{erercropu ocodrrx rorreK. Tencrypnue rpLI3HaKIr.

,{erer<rop Mopanera. .{ererrop Xappnca. [eremop SUSAN. Crarucru.recKrle rpI,BHaKpI.

fucrorparr,rMHbre rrpr.r3HaKr{. Crpyxrypubre rrpr,r3uaKra. CuerrpanbHbre [pr.r3HaKlr, $r,rnrtprr fa6opa.

PasAer 7. Cernenrarlrrfl uro6paxeuufi.
floporonar cerMeHTarlur. ArroplrrMbr nu6opa qopora, aJrropr.rrM TpeyroJlbHr,rxa, ISODATA.
Cenaenraqlrr MeroAoM AeJreHrrfl 14 crnfrHtrr o6racrefi. Kparxuft o6sop pa3ntlqHbrx anropI,ITMoB

cefMeHTauuu.

PasAer 8. OnlrcaHrre u aHaJrr{3 {opvru o6rercron. O6pa6orra 6uuapnrrx uro6paxenufr
MeroAaMrr MareMarrr.recrcofi wropQororulr.



3neuenrapnrre ruop(folorriqecKne npr{3HaKl,r. I{enoueuurrft KoA, anropr{TM ero norfreul,It.
flapanaerputrecKoe ouucaHr4e. (Dypre-onucaHve. 3rtrtunrrrqecroe (Dypre-ouucaHr,re. Kpunusua
KoHTypa. BlrAenenrae oco6rrx roqeK KoHTypa. Hapaqunauve. 3posns. 3avrrr<auue. PagurrKaHl4e.
Sr-r^elenrae cpeAr{HHo f,t lulrtuu.

Te*mr .iradoparopnrrx sansrufi

l. Ba":osrre MeroAbr qulpponoft o6pa6omu nso6paxeuuft n cpege MATLAB.
2. Ourrrpaqw, uzo6paxeuuft .

3. Cneqraamnbre MeroAbr (pranrrpauuu zso6paxennft.
4. I,IccregonaHr.re KoHTypHbx AereKropoB r4 AereKTopos oco6Hx roqeK.

5. OEPA3OBATEJIbHbIE TEXHOJI OIVruT

Peanragaqprs KoMnereHTHocrHofo [oAXoAa Anr rroAroroBKr.r 6axa;ranpon B paMKax

[penoAaBarrr4tAvrcutrtrJrr.rHbrpeaJrr.r3yeTcr:
1) flpu nponeAeHr.rlr rexqr.rfi c ncrroJrb3oBaulleM MyJrbrr4MeAraftHoro [poeKTopa ,(ns noKa3a

npeseuraquft;
2) flpn zcuonbsoBaHr.rr Mynbrr,rMeAufinoro [poeKropa AJII lroKa3a npeseHrauufi

AOKJTaAOB CTyAeHTOB;

3) flpoee4enueu r.rHTepaKTrlBHbx Soprur JIeKTII{oHHbx 3ausrtrir c rrocro.flHHblM KoHTpoJIeM

KaqecrBa ycBoeHr.rs cryAeHTaMu upofi,qeuHoro Marepuula npu noMoruu BonpocoB K ay,4I{TopLII4

no TeMaTI{Ke JIeKUr,{I4;

4) Opranuoaquefi na6oparopHbrx sanstuft, c o6cyxleHr4eM npaKTr.rqecKlrx BonpocoB ocBoeHI,It

AI4 CIIIIII,IHbI.
Taxuu o6pasoru, Ha r.rHTepaKrrrBHbre (popuu npoBeAeHr4fl JreKrlrroHHoro Kypca (ncero 8 uacou)

lplrxoAr{Tc s. 670/o or ayArrropHrx gaHsrHfi .

6. OIIEHOTIHbIE CPEACTB A l.Jrfl TEKyIIIETO KOHTPOJTfl yCTTEBAEMOCTII,
np o MEXyT oqH o fr .q.r r n c TAIII4I{ IIo I,IT OIAM O C B O EH.Vtfl , II,r C qIIIJIIIHbI I{

YTIEEHO.METOAI,IqECKOE OEECTIEIIEHIIE CAMOCTO.f,TEJIbHOfr PABOTbI
CTYNEHTOB

Bonpocu K 3K3aMeHy rlo ArlcqurrJrrrHe:
1.llprarvreneuue IIOZ. Tnnu uso6paxeuuft. Ocnonuble 3rarlbl IIOI4.
2.llprarr,reuesue nzHeftnrx,{OI. BsauN,rocng3b npocrpaucrnennofi 14 rrpocrpaHcrBenno-tlactornofi
o6pa6orrn.
3 .,{nyxrr,repuoe [fIO.
4.Csoftcrsa 2-uepuoro AII@.
5.fracrorpauMa rpKocrefi. fpanauuoHHbre npeo6pasoBaHvrfl..Ilpeo6pasoBaHlle rllcrorpaMMbl.
6.A$$uuusre npeo6pa3oBaHr4s.

T.IrlHrepno wrJkrs.nso6paxeuux. $

8. llpnueueHr4e Ar4cKpernoft cBeprxr.r gna o6pa6orrn nso6paxenufi . Teoperrna Boperx.
9.Jlnueftlrrre rpocrpaHcrBeuHbre (punrrpu s MATLAB.
l0.Ouronnbre grarrbr r.r aJrrop[rM .racroruoft (punrrpaquu. Teoperrra Eopenx.
1l.OHr{ u OB9. (Dynrqr.rr fiter2 MATLAB.
1 2.f ouonrop$nas (pnnrrpauur.
1 3.MetraauHuft (punsrp.
1 4.Ounlrp JIn, Kanaxaprr.
1 5 .,{nynanpaBJreHHar senraueff nar t[ nnmpaqur.
16.Oynrqnfl nepena,{a rpKocrtr. fpa4r,renr uso6paxeunn.lpaaweHrHble MacKI{. LoG Qultrp.

)



17.(Dl.rnsrp Kasnu.
I 8.@ynrrrr.rx edge MATLAB.
l9.Iloucr rotreK u nuuufi na uso6paNeHr.ru. llpuueneHHe upeo6pa3oBaHr.r{ XaSa AJrs rorlcKa
nprMbrx.
20..{erer<ropu oco6rx roqeK.
2 l.Tercrypa. BuArr reKcryp.
22.Cratucrr.rqecKoe o[ucaHr.re rercryp. Cuertpa-nrHble reKcrypHble [pr.r3HaKLI.

23.PeanusaI1r{r reKcrypnrx (f ranrtpos n MATLAB.
24. C enr,r enrarlur r,rs o 6paxeu nit, zagatn, gTarrbl.

2 5 . Mero.urr cefMeHTarlr{r.r.
26.MopQoJrorr.rtrecKririt auanus uso6paxenuft . CnssHocm.

Ca:raocro.flrerlua.f, nHeay,uraropHar pa6ora cry.uenron rpeAycMarpr.rBaer norroroBKy AoKJIaAoB,
peSeparon, Bhr[oJrneur.re r4nrkrBkr1yarbubrx rlccJreAoBareJrbcrrax pa6or, no.qroroBKy K

na6oparopHbrM 3aHflTr.rsM, npopa6omy neKIII{oHHoro Marepr{aJra v Marepl,Iana pexoueHgyeuofi
Jrr.rreparypbr AJrr noAroroBxrE r pefirunr-KoHTponlo 14 3atlery c oIleHrofi.

Bonpocrr AJrff KoHTpoJrs ocBoerrlrfl MareprraJra fiprr caMocrosre;rrnofr pa6ore cryAeHToB:
1. C$opnaynupyftrc noutrlre AByMepHoro uso6paxeuur
3 . llepevr.rcnr.rre ocHoBHbre xapaKrepl{crl{Kl,I qn(f ponux uso6paNeuufi .

4. 9ro raKoe rny6uua rlBera uso6paxeuux?
5. Kaxoe rso6paxen[e Ha3bIBaIor floJlyroHonrrira?
6. gervr orrrlqarorcs rlBeroBbre cxeMbr r43ryqarcqero o6rerra lI orpaxaloulero cBer o6texra?
7. llepeuucJrure ocHoBnbre rlBeroBbre cxeMbl. [afite lrM KparKoe o6rscHeulle.
8. lloscurare cr4creMbr KoAI,IpoBaHHrI IIBerHbrx Iaso6paxeuufi RGB u CMYK.
9. r{ro raKoe pa3perrreur4e uso6paxenus? IIoscHLITe cMblcn gtofi xapaKTepl{crlrxr.I.
10. ,{nr qero rpeAHa3HarreHa o6pa6orra uro6paNeuufi? llepeurrcJll{re ocHoBHbIe MeroAbI

o6pa6orr<ra uso6paxeuufi .

11. O6rscHr.rre fiporleAypy nnneftnofi (punrrpaquuuzo6pilKeHr{fi oKoHHbIM $r.rnrtporra.
12. 9eu orrrlqarorcfl "oKHa Sunrrpon" ang Hr{ u BrI (punrlparyuu?
13. Kax r43MeHrercsBlrr,r.Iso6paNeul,It nocJle ero $Hlrtpaquu HH (furnrparuu?
14. Kax lr3MeHf,erc .Bu1uso6paNeurffi rocJre ero (funrrpaqnu Br{ $unrrparvrra?
15. .{na rroMex KaKoro xapaKTepa 6onule noAXoALIr MeAIiaHHafl tfunrrpaural, u uoueuy?
1 6. BoccranoBJreHrre ra:o6paxeuuft . .{exounoJlloqus.
17. [nprepHoe Ar.{cKperuoe upeo6pa3oBauue Oypte. Teopeua o cBeprKe.
18. Ilosurure rropflAoK nporleAypbl (pumrpaunl.I B rlacrorHofi o6lacru
19. Metoau o6uapyxeHllt rI3oJIrIpoBaHHbx roqeK u nulouit.
20. O6uapyxeHr.re nepenaAoB tpKocrll ua uso6paNenrrfi.
21. llpeo6pa3oBaHLre XaSa.
22. Cr atucrl,IqecKl,Ie cnofi ctna o6rerron ua uso6paxeHl,Itx.

Teurr AonoJrHlrreJrbubrx r4ccJIeAoBareJIbcKLIX pa6or cryAeHToB :

o MeroAbI I{ anrop}ITMbl rIoAaBJIeHLI.g IIoMex. L

o MeroAbr lr nnfopurMbr KouTypHbrx AereKTopoB.
o MeroAbI lI anroprlTMbl AereKTopon oco6ttx roqeK.
o YIccteroBaur4e reKcrypubx npr{3HaKoB.

o MeroAbr r{ anropurMbl cefMeHTau}II4.
o MeroAbr r{ amopurMbr arIaJILIaa $oprr,mr o6reKros.



Brrnolnenue pacrrerHo-rpaQu.recroft pa6orrr

Trauonrna 3aAaHr{eM K PfP rBJr.rrercr cpaBur{TenbHoe r4ccneAoBaHlre eQ(pexrunuoctl,t

Qunsrpon AJUr rroAaBrrenvrs. ruyMoB nu6o (pranrrpoB AJUr BbrAeJreHr.rr KoHTypoB sa uuQponrtx
uso6paxeuraax. ,{ouycKaercs pa:pa6orra vHilprBurilyanbHbrx zarala'uit uo r.rHlrrluarplBe cryAeHToB.

lpurrepnue reMbr pacrrerHo-rpa$uuecnux pa6or:
1. Irlcc.neAonanue lprulrpon Arfl [oAaBJreHrllr rrryMoB (a4rltlrueusrft, MyJrbTr{rrJrr,rraTznuuft,

rpurepzfi KarrecrBa - cpeAHeKBa,{parurrHoe orKJIoHeHI4e MexAy gTtuIoHHbIM I4 o6pa6oraunuvt
uso6paxeuunuu)

1.1. Ycpeau.srorqufi Suurrp, Qunrrp Bzuepa
I .2. Menuannrrff (f unrtp, noporoBafl Qunrrpaqraa
1 . 3. Bunarepalruuft Sump, crJlaxl{Balorqufi f ayccon QIEnrrp
1 .4. (Dr,rnrrp Kynaxapu (Kuwahara)

2. I4ccnexoBaHrle (fnnrrpoa Ar.s roArrepKr,rBaHl,rfl rpaHr{rl o6rexros (crnaxunaHae (pulrrpona
faycca (nepeuenurrfr. patuyc), ycpe.uHgroquft $ranrrp (uniform filter), r<pr.rrepuft KaqecrBa -

xosQQuqueHT KoppeJrrqrrr MexAy srairoHHbrM n o6pa6orannrnu uso6paNeuuruu):
2.1. (funrrp Co6ena, (fnnrrp llpenurm;
2.2. $wwp Po6eprca, LoG (fumrp;
2.3. Zerccross $unrrp, $umrp Canny;
2.4. rpagueurulrft oreparop Kuprua (Kirsch operator), fpaAr4eHrHuft oneparop Po6ttHcoua
(Robison operator).

3.I4ccneloBaHr{e aJrroprrrMoB cxarr.rr uso6paNeuzft c uorepruz (JPEG, JPEG2000 ).
4. O6Hapyxenrae o6rerta ua uso6p alnenvlvr Mero.qoM KoppeJItIIHI4.

5.lloAcqer ABr,rxyrquxcs o6rexroB Ha [ocJleAoBareJlbHocru ueo6paxenufr .

6.Irlccne.uoBaHr,re reKcrypHbrx rIpr3HaKoB uso6paxeuua. (LoG $ulnrp, tpunnrp fa6opa).
T.forvrorvrop(fnar rno6aJrbua:r tfnnrrpauur uso6paNeHufi c MyJIrrI{[JII4KaTLIBHrIM IrryMoM.

7. )TIIEEHO.METOAITIIECKOE IT }IHO OPMAIIUOHHOE OFE C TIETIE HIIE
ru4c IInUII,IHbI (M OAvJtfl )

a) ocnonnas rureparypa:
1. fonca;rec P., By4c P., SAAuuc C. IluQponax o6pa6orra uso6paNennft [3nexrpouuuft pecypc]-
M.: TexnocQepa, 2012 - 1104 c. (3EC <Koucylrranr cryAenta>).
2. Pyxoao4crBo no qn$ponorrry reJreBuAeur.rro [Snerrpouuuft pecypc] I Bpaftc P. ; llep. c aHrJI. -

M. : .{MK llpecc, 2012. (Cepur "Yse6HuK")."
http://www.studentlibrar)'.rulbook/ISBN5940741584.htm1 (3EC <Koucyunraur cryAeura>)
3. AnrouaruglrpoBaHHafi o6pa6orra pr aHaIrLr3 rr,ralruorpa(fr4qecKr.Ix cHLIMKoB fSnerrpouuuft
pecypc] : rraonorpa([us. I C. C. CaluroB, 0. A. Eynanona, E. A. 3axapona ; M-no o6pasonanlEr u
HayKr.r Poccprficxofi OeAeparlnn, OegepaJrbHoe roc. 6toANerHoe o6paronateJlbHoe yqpexAeHue
Bbrcr[. ryo1|. o6pa":oranut "Bilagurrrupcxufi roc. yH-T uu. A. f. u H. f. CronetoBbx". - Blagtluup
: BnfY, 2014. - 208 c. (6rE6nzorexa BlfY).

6) lono;rurrreJrbHafl Jrrrreparypa:
1. .f,ue, BepH4. Ilra$ponar o6pa6oma uro6paxeuuft : nep. c aHrrl. I B. f,:ae .- lv{eslc4 ;

TexnocQep a, 2007 . (6u6mao1erca BrfY).
2. E(pnrvron, Cepreft Huroraesuu. Ilusponar o6pa6orKa BrAeouu(foplaauuu : yre6uoe noco6pre

Ans By3oB no HarrpaBrreHr.rrc 644200 "PaAraotexuuKa" ,4rs cneqrlaJlbHocreft 210302.65(211500) -

"BbrroBa"s PDA" I C.H. E(fr,ruon .- Mocrsa : Cafiuc-llpecc,2007 (6n6nuorera BlfY).



3. Jlsft, SAlrynA. I-ln$ponaa o6pa6oma cprrHanoB AiIfl I,IHXeHepoB I{ rexHl{qecKl4x clreqrlall4croB :

rpaKrr.rqecKoe pyKoBoAcrBo : rep. c aHrrr. I 3. IIeit .- Mocrna : fpyuua VI['T, 2007 (6u6,ilrloreKa

BufY).
4. I{u$ponax o6pa6orna curnaJroB vt uso6paxenuft n paauo(pl43llqecKlzx trpunoxeHllflx :

[rr,rouorpa$ux] lM. A. Bacapa6 [n an.1 ; rroA peA. B. (D. KpanqeuKo .- Mocxna : Ousrdatrnt,2007
(6u6nr,rorera BnfV, http://e.lib.vlsu.ru:8O/handle/123.456789/3448, gEC <Koucyruranr
cryAeHra)).
5. O6pa6orKa aspoKocMr{rrecK}rx uso6paNenr.rfi [3nexrponnrtfi pecypc] / B.K. 3no6ran, B.B.

Epeueen. - M.: OI,I3MATJII4T, 2006 (3EC <Koucymrar{r cryAeHra)).
6. IIHmes, IO. fI. MeroAn uop(fonornqecKofo a*arrvrsa uso6paNeuuft [3nerrpouHrtft pecypc] /
rc. III. flsnren, A.Vl. rlyluuron . 'M. : OI43MATJII4T,20t0 (3EC <Koucynrragr cryAeHra>).

7. Teopun IE [paKT[Ka Ha3eMHoro qulpponoro reJIeBLI3IdoHHoro BeIIIaHI,IS: Vqe6uoe noco6ne / f .B.

Manrqes. - M.: fopr.rax olu:nvtfl - Terterona, 2012 (3EC <KoncyarraHr cryAeHra)).

n) uporpaMMHoe o6ecneqenne u llnrepner-pecypcbl:
1. llporparuMurur cpeAa Marpr,rqHbrx Bbrrrr{cJleunfi Matlab, IIaKer MoAeJII{poBanug Simulink.
2. http : I I matlab. exponenta. ru/index.php

8. MATEPIIAJIbHO-TEXHAqE CKOE OEE CTIETIEHIIE AIICqImJIUHbI
(MOAvJr.f)

B r<a.recrne MareplaaJrbHo-TexHr.rrrecKoro o6ecneqeul{t AI,Iou?InJILIHII l{cnoJlb3yerct:
Kouurercr JIeKulIoHHbx claftAon B sneKTpoHnofi Sopue.
MynrruueArafinne cpeAcrBa (II3BM, npoerrop).
Pa6o.rue craHrlr,ru MyJrbrnMeAnftnofi ay$trropuvr AJIS BbInonHeHLIs na6opatopnrx pa6ot.

t.
2.
3.

flporparurraa cocraBJleHa B coorBercrBl'Ill c tpe6onaur4flMn
<<BraorexHraqecrr.re clrcreMbl I,I TexHoJloruu> (rnalu(frarauux
[oAroroBKu <<Er,roueAI{IIlIHcK€uI I4HXeHepus).

O|OC BO no HarlpaBrlenuw 12.03.04
(creneur) "6aKaranp") u npo(pranro

JI.T. Cvuxona

Pa6o.ryro [porpaMMy co craB]IJI

PeueuseHr:
rnasHrrft nHerurarHrrft cne[fianuct AenapraMeHta sApaBooxpaHeHut 4,[MI,IHLIcTD&uuu

Hr.n. E

flp o rp arvrvr a p ac cMorpeH a LI o4o 6peua Ha 3ac e raHr
nporoKorr Ns 8 ot 16.04.2015 roaa.
3ane4yroquft xatfe4pofi

Pa6oqa"s [porpaMMa paccMorpeHa u o.qo6peua Ha 3aceAaHuLI yue6uo-tr,teroAIa'IecKofi

KoMlrcclu HanpaBJreuus 12.03.04

nporoKorr Ns 8 or 16.04.2015 roaa. 
--Xilbeaceaarerrb KoMr{c"t | 4 JI'T. Cyrurona


