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1. UEJII,I OCBOEHLTfl IWCWIIIJII4HbI

I-{enxuu ocBoeHr.r.f, .qncrlunnprubr (uoaynr) <O6pa6orra u anurrrs 6uoueAuIlltncKl4x
uso6paxeruft>> sBrrrorcs o6ecueqeHr,re npo$eccraouanrnoft noAroroBKu 6yayruux cueqllanl4croB
e o6racr[ 6uoueAraqr,rHcKr.rx upu6opon pr cr{creM, B ToM tII,IcJIe npuo6pereHl{e cryAeHTaMI'I

coBpeMeHHbrx 3uaH[ft n o6nacrlr reoprM o6pa6orxr.r uso6paNeHuir, a raK)Ke (popnaIEponaHIae

HaBbrKoB pa:pa6orr<u 6raorrleAnrluHcKr.rx cprcreM qra(fponofi o6pa6orr<r,r usoopaxeunft.

2. MECTO AITCUI4ITJITTHbI B CTPyKTyPE OnOrI BO

flracqunnuua 81.B.,{B.10.2 <O6pa6orra u anurus 6notr.teAnquHcKr{x n:o6paxenufi> nxoArar

B pa3Aen Arrcqr{nJr[H no nu6opy BapkraruBHofi .racru yue6noro rIJraHa noAroroBKu 6axananpon

HarrpaBJreHus 12.03 .04 <BuorexuuqecKple cl{creMbl LI TexHoJlofu[)).

[lrcqnnnuHa ocHoBaH a Ha clre4yrourtx [peAMerax, rrcfreHHblx cry,ueHTaMLI :

- MATEMATUKA;

- r.rn$oprvraq?roHHbre rexHonorl4ll;
- unQopuaqlroHnbre cLIcreMbI n 6uoueAuuuHe;
- y3Jrbr lr oJIeMeHTrr 6r,Iorexru4qecKl4x cl4creM;

- MoAenI{poBaHI{e 6uonpoqeccoB I,I 6raorexHuqecKllx cllcreM ;

- MeroAbr o6pa6otru 6aoueAuquHcKr,Ix cIarHaJIoB I4 AaHHbx.

[anuas ,q[crlr4rrJrr,rHa rBJr.rrercs npeAlllecrBFoqefi no orHoIxeHIlIo K AI,Icq]InnI4He

<<EraorexHuqecKue cr4creMbr MeAHrIlrHcKoro Ha3HaqeHI4{>, <MeAurluucxne npu6opsr, anilaparbl,

cr.rcreMbr, KoMrrJreKcbr)), uplr BbmoJrHeHr,ru BKP 1axananpa, a raKxe <OcHosbI TeopI4It paclo3HaHlzfl

o6paaoe>>, usyraeuoft B xoAe Marllcrepcroft uo,4roroBKll cleqrlaJll4croB.
3uaqurenrnoe BHr4MaHrle B Kypce yAeJlflercfl ocBoeHI4Io [paKTLIqecKI4x HaBbIKoB npl4

paspa6orre crrcreM qrasponofi o6pa6omrE u arranrn3a uro6paNeurft e NaeAlaro-6uoloruqecKl4x

r{ccJreAoBaHvrflx, r.lrvruvrqecroft [paKTI4Ke ]I T.II.

3. KOMTIETEHUIIU OSyIIAIOXIEI-OC.f, , OOPMTIPyEMbIE B PE3yJIbTATE
o c B o EHkrfl , [vruilIIIJII4HbI (M OAvJIfl )

B pesylrrare ocBoeHvrfl qtrc\nnJrlrHbr, o6yrarorqr,recfl AoJIXHTT o6laAatb cneAyloquMn
o6rqexynlrypubrMlr, o6rqenpo(lecclroHaJrbHhlMl,I u npo$eccnoHilJlbHblMt4 KoMnereHIInflMvI:

I cnoco6Hocrbro BJraAerb ocHoBHbrMLr np[eMaMI{ o6pa6orxn n npeAcraBJIeHI4t

eKcrreplrMeHraJlbHbD( AaHHbD( (OIIK-5);
r cuoco6uocrbro BbrrroJrHtrb gKcrrepr{MeHTbl I4 I,IHTepnper[poBarb pe3ynbrarbl no [poBepKe

KoppeKrHo c'rI4 kr e(p(pertunuocrll peueuufi (IIK- 1 ) ;

? foroBHocrbro K 1n{acrr,rrc B rrpoBeAeHr4u MeA}IKo-6uolorIEqecKI{x, gKorofuqecKl4x I'I

HayrrHo-TexHI,IqecKI,IX uccneAoBaHuft c npunreHeHlleM TexHI{rrecKI4x cpeAcrB,

un(f opuaqlroHHbD( rexuoJrorlrfi pl rraeroAon o6pa6orxu pe3ynbraros (nK-2 ) ;

r cuoco6Hocrbro ocyrqecrBnxrr c6op 14 anaurvs ucxoAHbrx AaHHbx AJUI pacqera LI

nposKTlrpoBalkrs. geratei1 KoMrroHeHToB I4 y3noB 6uorexnraqecKl4x crlcreM,

6uoueALrqIEHcxofi LI gKoJlofl4tlecrofi TexHI{KI'I (IIK-5 ).t
B pe3yJrbrare ocBoeHlrr Ar.rcrlr{rrJurnbr o6yraroqnficr AoJIxeH AeMoHcrpl{poBarb cJleAylouue

pe3yJrbrarhr o6pa:onanu.r :

1) 3naru:
cnoco6rr noJlfreHIat raso6paNenufi ;

rroAxoAbr K orlI.IcaHI,IIo MareMarI,IqecKI'IX MOAeJIefi USO6paXeUUft ;

ocHoBubre eranbl o6pa6orxra Hso6paNeuuft (IIK-2) ;

ocHoBHbIe Mero.ubl o6pa6orr<u u alaJrlr3a n so6paxeuufi (lIK- 5 ).
2) Yrrreru:



rrcrroJrb3oBarb ocHoBHbre rrpueMbr o6pa6orru u [peAcraBJreHlrr gKcnep]IMeHTaJIbHbrx

AaHHhrx (nK-l);
nprrMeurrb MeroAbr qr,r$ponoft o6pa6orrn uso6paxeHufr.uucnotb3oBarb rexHI,IqecKI,Ie

cpeAcrBa Ans iloryrreHrrr r4cxoAnrx qr.I$ponnx us o 6paNeHrafi .

3) Bnalem:
HaBbrKurMr.r pa6oru c coBpeMeHHbrur,r a[laparHblMr.r rd nporpaMMHbrMl4 cpeAcrBaMLI

lrccJreAoBaHrds n npoeKTlrpoBaHr,rr 6uorexnuqecKr.rx cl4creM Ir uHcrpyMeHTaplaeM Ant
co3AaHrls 14 r,rccneAoBarrrds cr,rcrerra o6pa6orxra nso6paNeuIaft n cpeAe Matlab (OIIK-S).

4. CTPyKTyPA lI COAEPIKAHI{E ApICIII4TIJII,IHbI

O6ruafl TpyroeMKocrb .qr4cuurrJrlrHbr cocraBrser 5 saqerHble eAI,IHrIqu, I 80 qacoB.,{oeMKocrb .Il}rcuHrrJr}rHbr
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Bce fo I6 20 tt7 20ts6 sK3AMEH

Co4epxanrre AlrcuunJrnHbl

Teprcr JIeKIIrroHInrx lansrufi

PagAer 1. Bnegenue. ffoHflTre o6 u:o6paxenrru. Ourosurre sTarrbr o6pa6orrcH u3odpaxeHufi.

Hasna.reHr.re Ar4crlr{rrJrlrHbr r4 ee Mecro B o6rqenpo(feccuonanbHoft rroAforoBKe AITTIJIoMI{poBaHHoro
cneqlraJrr.rcra n o6nacrr,r 6uoMeAr.rrlraHcKofi r4HxeHepl4r.r. MareuarIaqecKa"{ MoAenb He[pepblBHoro
u:o6paxenux. ,{nynaepnoe npeo6pa:oBaur{e @ypre v ero cBoficrBa, MetoArr nonyqeuus
uso6paxeuuft. flonyrenue qulpponrx u3o6paxeHr4ft, A[cKperrl3all]Ifl u KBaHToBaHLIe.

BoccranosJreulre HerrpepbrBHoro r{3o6paxeHr.rt. flpe4naputeJlblrat o6pa6orrca u3o6paxeHnfi,
yJrfrlreHlre ueo6paxenuit, reoMerpurrecKa{ KoppeKrlr4s, rroAaBJreHI,Ie rloMex. BlrAelenue
[p]r3HaKoB. Ceruenraqz-s. PexoHcrpyKrlr.r.r{. Conocrannenue. Pacuo3HaBaHI4e.

PasAer 2. Y.rryuurenue ngodpaxcenufi u paAuoMerpnqecnafl KoppeKrrun. IeouerpuqecKafl
KoppeKrlrrn n:o6paxenuft .

fucrorpauua. fncrorpanaMHbre rrpeo6pa3oBanvrfl. Pa4IaouerpuqecKafl KoppeKIIHs.

feouerpuuecKr.re [cKaxeHr.rr. MareruarvrlecKar Mo,qeJIb reoMerpuqecKl,Ix lrcr<aNeuuft. llprnv'aa u

o6parnar (bymqus npeo6pa3oBarrLrfl. KoopAr{Har. Cnoco6u 3allanprs (pyuruuft rpeo6pa3oBanvfl
KoopAr,rnar. ,{nprepHar r,ruTepnolrsr\vrs. Arropnnr,r reoMerputlecKoro upeo6pa:oBaHtrfr qr,r$ponoro

raeo6paxeuua.

PasAefl 3. Jlunefi nan {u.rrrrpaql{fl qu$ponrrx uso6paxennfi .

,{nyrvrepnue lznefirrre cr{creMbr. (Dynr<urar pacceflHtrfl, To.IKI,I. ,{nyruepnar cBeprKa u ee csoftctna.

.{nyrvrepuoe ,{IIO vt ero cnoftcrna. .{nyrr,repurre nr,rueftnrte $nnrrpu. BrrqplcrureJlbHo
e$ (f errunubre anf opururr rnseft uoft (fuumrpaurau qr.r$poBbx Ilso 6paNenuft .

PasAer 4. He.rruuefr nas Su;rrrpaqua qllrfponrrx urodpaxenrafi .

MeAuasnrrft (punrrp. Oranrrp JIu. @r.rnrrp Kanaxaprt. .{nycropouuuft $znrrp.
PasAer 5. BrrAeneHr{e rpaHrrrl.

O6rlafl crpyKrypa AereKropa rpaHr{rl. ,{erexroprt Po6eprca, flpenura, Kuprua, Co6ena, YoJtuzca,

Mappa-XunApera, Kauuu, Xrorxers.

Pa:qe.ir 6. flerercroprr oco6rrx rorreK. Terccrypuue rprr3HaKlr.

.{erexrop Mopanera. ,{ererrop Xappuca, ,{erenrop SUSAN. CrarracruqecKl{e nprBHaKI'I.

fucrorpauMHbre npr.r3HaKlr. Crpyrrypubre [pI,I3HaKn. CnerrparbHble npLI3HaKI,I, lpunrrprr fa6opa.

Parger 7. Cerlreurarlr{fl uro6pancenufi.

lloporonax cefMenrarlur. AnroprdrMbr nrr6opa ropora, aJIropLIrM rpeyronbHrara, ISODATA.
Cerirlenraqrrr MeroAoM AeJreHr4fl 14 crrnflHr4fl o6racteft. Kpatrnfi o6sop pa3ruqHLrx aJIropI,ITMoB

cerMeHTaIIuI,I.

PasAer 8. OuucaHrre u aHaJrrr3 Qopuu o6rercron. O6pa6orxa 6unapHnrx nro6paxenuft
MeroAaMr{ MareMaru.recrcofi uop{o.norulr.
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9neueurapnrre rr,rop(foloruqecKr.re [pr.r3HaKr.I. I{eno.reunuft KoA, aJIropI{TM ero noryrleul{.f,.
IlapanrerpHqecKoe onr4calua (Dypre-onHcaHr4e. 3nnranrprqecroe @ypre-onracaHlre. Kpnnusna
KoHTypa. BrrAenenrae oco6rx roqeK KoHTypa. HapaqunaHue. 3posua. 3a"urrxanrae. PasMrrKaHLIe.

B rrAenenrae cp eAr4HH o trt ttuuuu.

Tevrr ra6oparopnrrx lanqrrlfi

1. Basonrre Merogbr qulppoaofi o6pa6orxra uso6paxeuuft n cpege MATLAB.
2. Ounrrpaqux uso6paxesufr..
3. CneqnaruHbre MeroAbI Sunsrpaqun uzoipaxelr^uir.
4. ?Iccne4onanr4e KoHTypHbrx AereKTopoB I{ AereKTopoB oco6rrx roqex.

5. OEPA3OBATEJIbHbIE TEXHOJIO|VIN

Pea;lrEsaqrna KoMnereHTHocruofo noAXoAa Anr rroAroroBKlr 6araranpon n paMKax

lperroAaBaHtrfl. AkrcuJ.IwrlrHbr peaJrr.r3yeTcr :

1) flpu uponeleHtrv nexquft c ucnoJrb3oBaHl4eM MynbrlrMeAufinoro [poeKTopa AiIt rloKa3a

upeseuraquft;
2) llpu r,rcuolb3oBaur{r.r MyJrbrxMeAuftnoro [poeKTopa AJIff noKa3a npeseHraqufi

.{oKJraAoB cryAeHToB;
3) flpone4euueu lruTepaKTr{BHbrx Soprur JTeKII}IoHHbrx gaustuit c rrocrotHHbru KoHTpoJIeM

KaqecrBa ycBoeHr{r cryAenTaMu upoft4euHoro Marepvailarrpu noMorllu Bo[pocoB K ayArITopI,IIa

IIO TCMATI'IKE JIEKIII,IH ;

4) Oprauusaqueit na6oparopHbx ganstuit c o6cyxgeuueM [paKTI{rIecKI4x BonpocoB ocBoeHl'Ifi

AIICqLITIJI}IHbI.
Taruu o6pasou, Ha r{HTepaKTr.rBubre $oprrau [poBeAeHI,It JIeKIILIoHHoTo Kypca (ncero 16'racon)

lplrxoAr.rrc s. 5 60/o or ayAr.rropnrx gansu.rft .

6. OTIEHOTTHbIE CPEACTBA AJIJI TEKyIIIETO KOHTPOJIfl yCTIEBAEMOCTI4,

rrp oMEXyT oqHofr .q.rrn c TArIr4rr rro r4T orAM o c B o EHI,44 AII c uullnl4Hbr ]I
ITqEEHO.METOAIIIIECKOE OEECIIETIEHIIE CAMOCTO^flTEJIbHOfr PAEQTbI

CTYAEHTOB

Bonpocrr K gK3aMeHy no AlrcqurlJrrrne:
l.llpnnreuenue I{OZ. Tunu uso6paNenuft. Ocuonuble eranhl IIOI4.
2.llpuueuenue nranefinrx,{O[. Bgau\.rocns3b rlpocrpaHcrneusofi u npocrpaHcrBeHHo-rlactotuofi
o6pa6orxr,r.
3 .,{nyxrrrepnoe,{fIO.
4.Ceoficrsa 2-rrrepuoro,{II@.
5.frEcrorparr,rMa rpKocreft. fpanaur,rouHbre upeo6paroBaurf,. llpeo6paroBanl4e rllcrorptMMbl.
6.AQSuuuue npeo6pa3oBaHl,Ifl .

T.Irlnrepnolrflrryrs. uso6paxeurax. F

8.flpnueueHlre AlrcKpettroft cBeprKrr 4nr o6pa6orrra zso6paNerruft. Teopervra Bopenx.
9.Jluueftnrre npocrpaHcrBeHHble (f umrpn n MATLAB.
l0.Ocuoeu6re grarrbr lr aJrropI,ITM.IacrorHofi (funrrpaquu. Teopeua Fopenr.
l l.OHrI H OBrI. OymqrEr filter2 MATLAB.
I 2.f onrouop$Has (f unrrpauua.
I3.Meanannnfi (fnnrrp.
1 4.Ornrrp JIII, Kanaxaprr.
I 5.,{nynanpalJreHHar nenrEnefi na.f, (f nnrrpauux.
l6.Oynrqus reperaAa.spKocrr,r. fpaAraeur uoo6paxenux.fpaziuenrHble MacKLI. LoG (pulrrp 

s



17.@ranrrp Kannn.
I S.Oynrqur edge MATLAB.
lg.floracr rorreK u ruqrufi. na uso6paNenqrvt. flpuueueuue npeo6pa3oBaHlls XaSa AJIS lrollcKa

rrprMbrx.
20.,{erexropu oco6rx roqeK.
21.Tercrypa. BuAn reKcryp.
22.C'rarucrrarrecKoe onr{caH}re reKcryp. CnerrpalrHble reKcr}pHble npLI3HaKLI.

23.Peanugaqur reKcrypnrx (lunlrpos s MATLAB.
2 4. C erueurarl[s us o 6paNeu uit, sara.rv, grarlbl.

25.Merolrr cerMeHTarlurl.
26.MopQoJIoFI4rIecKLI ir arrmns Hso6paNenuft . CnssHocrl.

Caruocroqreruua.f, nHeayl[ropuar pa6ora cry,{eHroe npeAycMarpl{Baer rloAroroBKy .4oKnaAoB,

pe$eparon, Bbr[oJrHeHr.re un4krBr4ryanbHblx LIccne.{oBareJIbcKLIX pa6or, noAroroBKy K

na6oparopHbrM 3anrrr.rrM, rrpopa6orxy JreKrIrIoHHoro Marepllura 14 Marep[ana perouengyerraoft

Jrl,ITeparypbl AJLtr noAroroBKu r peftruuf-KoHTponn u 3atlery c ouenrcofi.

Boupocrr AJrs KoHTpoJrs ocBoeHrlfl MareprraJra [ptr caMocrosre;rrnofi pa6ore cryAeHToB:
1 . C<foplvrynupyfi re IroH.xrLIe AByl\(epHoro raso6paNeuur

3. llepeurEcJlure ocHoBHbIe xapaKrepl'Icrl4Kll qut[ponrx uso6paNennft .

4. 9ro raKoe uy6nna IIBera uso6paxenur?
5. Karoe uso6paxeulle Ha3bIBaIor rlonyroHosrrl{?
6. 9err,r orJrrlrrrrrorcr rlBeroBbre cxeMbr Ll3Jrfrarcuero o6terta u orpaxcarculero cBer o6terta?
7. llepeuucJrlrre ocHoBHbre rlBeroBbre cxeMbl. ,{afire LIM KparKoe o6tscneuue.
8. lloscnure cr4creMbr KoAr{poBarr}rr IIBerHbx uso6paNenrlfi RGB ra CMYK.
9. r{ro raKoe pa3perxeH[e uro6paNesus? llogcHure cMblcn gtoft xapaKTepI{crI4KI4.

10. [rllr qero [peAHa3HatreHa o6pa6oma uso6paNeurEfi? llepeuvcrvre ocHoBHbIe MeroAbI

o6pa6orru uso6paxenuft .

I 1. O6rsurure rrporleAypy nraneftuofi (punrrpallrr uso6paNeul4t oKoHHbIll Sunrrpolt.
12. 9eu orrr.rrrarorcs "oKHa Sznrrpon" ans Hr{ n Br{ tfnnstparyun?
13. Kax r.r3MeH-rrercflBtr1llso6paNeHlrfl rrocJle ero $unrtpauuu HH {r,rnrtpal,lu?
14. Kax rr3Meurercs.rltr1ueo6paNerur rocJle ero (punmpaqlau Br{ (funrrparvrr,r?

15. [rra [oMsx KaKoro xapaKTepa 6onrrue rroAxoAI,IT MeAuaHHau $ranrrpaurax, u uoueuy?
I 6. BocctanoBJreHlle uso6paNeur.rft .,{erounoJlloqru.
17. .{nprepHoe A}IcKpernoe upeo6pa3oBaHre @ypre. Teopeua o cBeprKe.

18. lloscuuTe ropfiAoK IIpoIIeAypbI tfunrrpaUul4 B qacronroft o6lacrn
19. Metoarr o6uapyxeHu{ I,I3oJILIpoBaHHbrx rorler u tuuuit.
20. O6napylKeHLIe [epenaAoB tpKocrl{ ua uro6paNeHvlvt.

2 1 . IIpeo6pa3oBaHI,Ie XaQa.
22. CrarucrnqecKlde cnoftcrna o6rerros na uso6paxeulltx'

Teurr AorIoJrHI,ITeJIbHbx I{ccJIeAoBareJIbcKI,Ix pa6or cryAeHToB :

? MeroAbr lI ailropIETMbl [oAaBJIeHI;Ifi noMex. L

I Merolbl LI aiIropI4TMbI KoHTypHbIx AereKTopoB.

r MeroAbr lr aJlropurMbl AereKTopon oco6ux roqeK.

? I4ccne.qoBaHr,re reKcrypHbrx npI,I3HaKoB.

r MeroAbr r{ anropurMbl cerMeHTaIIuu.

r MeroAbI I,I aJIroplITMbI aHaJII{sa (fopnau o6texron.



Brruo.rrnenue pacqerHo-rpaQuuecrofi pa6oru

Tfinoe6a1{ 3aAaHr{eM K PfP f,BJrrercs cpaBHurenbHoe [ccJIeAoBaHI4e e$$errunuocru
(punrrpon AjuI roAaBJreHr.rr rryMoB nr.r6o $unrrpoB AJIS BrIAeJIeHLI{ KoHrypoB ua qn(pponrx

uso6paxenurx. .{ouycKaercr paspa6orra I,IHAI{BI,IAyaJIrHIx sap.anufr rro I4H]IIIIIarI,IBe cryAeHToB.

Ilpgrvrgpnrle reMbr pacrrerHo-rpa{u'recrcnx pa6or :

l. IrlccneAosagze Sunrrpon AJrr rroAaBJIeHuu ru)rrloB (a4Aurunnrni, MyJIbrI4nJIlIKatI'Innrfr,

rpnrepnft KarrecrBa - cpeAHeKBaAparr,rqHoe orKJIoHeHue MexAy oraJIoHHbIM Ia o6pa6oraHnblM

rso6paxennrir,ru)
1.1. Ycpeansroquft (funrrp, (fnnrrp Bnuepa
1 .2. Me luattnufi (f nnrrp, rop oroB at (p ranrrp aqux
I.3. Bunarepalrnufi $ulrrp, crnaxI,tBaloquft fayccon (funlrp
1.4. Onnrrp Kynaxapsr (Kuwahara)

2. LlccneloBaHlre $nlrrpon AJUI noAqepKr.IBaHI,Is fpaHI{rI o6teKroe (crnaxlEnauue Srurrpoira
faycca (ueperr,rennrrfi paarEyc), ycpegusrouuft Sr,r:rttp (uniform filter), rputepnfi KatlecrBa -

roe$Sr.rqneHT Koppenrq[r MexAy eraJroHHbIM u o6pa6oraunrru uro6paxeuuxtrlu):
2.1. (pnnrrp Co6ela, $unrrp llpenurra;
2.2. $unwp Po6eprca, LoG SnnrrP;
2.3. Zerccross $unrrp, $ultrp CannY;
2.4. rpaaueurnrrft oileparop Kupnra (Kirsch operator), rpaAl4eHrHttft oneparop Po6uucona

(Robison operator).
3.Zcc;retoBaHlre anropurMoB crrarrrr uro6paNennft c norepxruu (JPEG, JPEG2000 ).
4. O6uapyNeune o6rex ra Ha uso6paxeuxl'I Mero.(oM Koppen.t{qruI.

5. lloAcqer ABlrxyrqrxcr o6rerroB Ha nocJleAoBareJlbuocru u:o6paxennft .

6.Irlccne.qoBarrlre reKcrypHbx rrpr.r3HaKoB uso6paNeuua. (LoG (punmp, $unrrp fa6opa)'
T.fouorvrop$nar rno6aJrbHar (punrrpaUrar ueo6paxeuufi c MyJIrTLInJII{KarI,IBHrIM ruyMoM.

7. YTIEEHO-METOAIIqECKOE II IIIIO OPMAIIIIOHHOE OFECTTEqEHI4E

Atrcuu[JrrrHhr (MoAvJItI)

a) ocHonuafl Jrrrreparypa:
l. foncanec P., Byac P., 3.u.4uuc C. I{usponax o6pa6orra uso6paNeurafi [3nexrpouurtfi pecypc]-

M.: Texuoc(pepa, 2012 - 1104 c. (3BC <KoucylrtaHr cryAeHra)).
2. Pynono4crBo rro qu$ponorrly rerreBr.rAenuro fSnerrponntrfi pecypc] I Bpaiac P. ; IIep. c aHrJI. -

M. : IMK llpecc, 2012. - (Cepux "Yee6HI4K")."
http://www.studentlibrary.ru/book/IS8N5940741584.htm1 (3EC <Koucyrrrraur cryAeuru)
3. AnroruarraglrpoBaHHilr o6pa6orra u alurus rrrarrlruorpa$rqecKl4x cHI4MKoB [Snerrponurd
pecypc] : rvlonorpa$us.I C. C. Ca.utrxon, IO. A. Bynanona, E. A. 3axapora ; M-so o6pa:onauur u

HayK[ Poccuftcrofi Oe4epaUuH, Oe4epaJrbuoe roc. 6roANernoe o6pasonareJlbHoe f{pexAeH}Ie
Bbrcr[. npo$. o6pasonauux"Bragurraupcrufi roc. yH-T nu. A. f. v H. f. CroueroBblx". - Bna.uultltp

: BnfY, 2014. -208 c. (6ra6nuotexa BnfY). L

6) gono.rrurrreJrbHafl Jrr.rreparypa :

1. -f,ue, Bepu4. I{raQponar o6pa6orrca uso6paxeur.rft : uep. c aHUI. I E. flne .- Mocrsa :

TexnocQep a, 2007 . (6u6nuotera BlfY).
2. EQurtlon, Ceprefi Huxonaenr.r.r. I{r.rrfponar o6pa6orKa BlrAeorntfoprvraqran : yle6uoe uoco6ue

AJU{ By3oB rro HarrpaBJreHr.rro 644200 "PaAIaorexuLIKa" Ar.r crlelllatulbHocrcft 210302.65(211500) -

"BbrroBas P3A" I C.H. Esrauon .- Mocxna : Cafiuc-llpecc,2007 (6ra6nuorerca BnfY).



3. Jlsft, 3aruryua. I{u$ponar o6pa6oma cprrHaJroB Ant r,rHxeHepoB I{ TexHI{qecKLIx cnelluanl4croB :

rpaKrr.rqecKoe pyKoBoAcrBo : nep. c aHrrr. I 3.Ilsir.- Mocrna : fpynna VI[.T,2007 (6u6,Jrl,IoreKa

BrfV).
4, Ilu$ponax o6pa6on<a clrrHaJroB \r uso6paNenufi B pa.uuo(pusIErlecKrx nplaJloxeHl4flx :

[rr,ronorpa(pux] lM. A. Eacapa6 [n ap.] ; noA peA. B. O. KpanqeHKo .- Moct<sa : (DrsN{artur,2007

(6n6nuorer<a BnfY, http:i/e.lib.vlsu.ru:80/handle/123456789/3448, 3EC <Koucynrranr
cry4euru).
5. O6pa6orKa aopoKocMuqecKrx llso6paxenr,rft [3nexrponnrrfi pecypc] / B.K. 3no6uu, B.B.
Eperrreee. - M.: <DI43MATJII4T, 2006 (3BC <KoncynrraHr cry,{euta>).
6. flrrruen, IO. lI. MeroAtr rraop$oloruqecroro a*anrusa uso6paNeuuft [SnexrponnuZ pecypc] /
rc. II. flnrren, A.VL rlyluuron . - M. : OI43MATJII4T,20L0 (3BC <Koucynrranr cry4eura>).
7. Teopnx u npaKT[Ka Ha3eMHoro qu$ponoro reJIeBLI3IaoHHoro BeITIaHLII: Yqe6noe noco6ue i f .8.
Maruqes. - M.: fopx.rar ilvrnrrs. - Tererorr,r, 2012 (?BC <KoncylrraHr cryAeHra))).

n) nporpaMMHoe o6ecne.renue u llnrepner-pecypcbl:
1. llporpauMna-rr cpeAa MarparrHbrx BbrqlrcJresuft Matlab, IIaKer MoAeJrl{poBanus Simulink.
2. http: I I matlab.exponenta.nr/index.php

8. MATEPIIAJIbHO.TEXHUqECKOE OBECNETIEHI4E AIICIII4TIJIIIHbI
(MOAvJrfl)

B xaqecrse Marepr.raJrbHo-Texnr.rqecKoro o6ecne.reHus. I;ucuurrJII,IHbI LlclroJlb3yercs:

Kouunerr JreKrlr{oHHbrx cnaftAoe B gJleKTpounoft (fopue.
MymruuegrEftnrre cpeAcrBa (|I3BM, npoexrop).
Pa6oqne craHrllrlr MyJrbrraMeAuftnofi ay1iarropurvr.qnt BbInonHeH]Lfi na6opatopurx pa6or.

llporparr,rrrra cocraBJleHa B coorBercrBl4ll c rpe6onaHvrsur4 @foc Bo
<<FtorexuuqecKr4e cllcreMbr H TexHoJlorun> (rnalu(fmauur (creneul)
noAroroBKr.r <BuorueAuqI,IHcKalI TIHXeHepLID).

ro HarpaBJIeHI,Iro 12.03,04

") n npo(punto

Pa6o.rFo nporpaMMy cocraBI,IJI K.T.H. K.B

PeueuseHr:

Pa6o.rafl rporpaMMa paccMorpeHa

KoMrrcclrr{ HarpaBJreHux 12.03 .04
rrporoKon Ns 9 or 30.05.2016 roaa.

vt ogo6peua Ha 3ace$ar]hrhr yre6Ho-rraetoAuqecxofi

t.
2.
3.

t'6a

flpo rp airarr,r a pac cM orp ena v o4o 6peu a Ha sac e ranrala ra$ eaprt B 3 C T
nporoKorr Jtlb 9 or 30.05.2016 rola. ,/*-A
3anegyrorqNfi rca(fe4poft ( --"( " JI.T. Cyruroea

llpeAce,qareJrb KoMlrccr4ll JI.T. Cyruxona


