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1. IIEJrrr OCBOEHTTS Ar.rcqurrJrr4Hbr

Ifenntrn ocBoeHrrr Alrcrlr4rrJrrrHEr <Ocsonrr ylpaBJreHr4r rexr{I4qecrr4Mlr cuoreMaMu> rBrrsrorct

o3HaKOMJreHUe C OCHOBaMV TeOpUII aBTOMaTrrqeCKOfO ynpaSJreHl4t II [OJrr{eHr4e [paKTr.i:qeCKUX

HaBbIKOB r4CtrOJrb3OBaHr,Ir COBpeMeHHbrX MeTOAOB AHNrpr3A r,r CIIHTe3a Cr4CTe\{ aBTOMaTr.IqeCKOrO

yIIpaBJreHIIt TexHI,IqecKI4M14 CrrCTeMaMr4,

Cry1enrrr AomxHr.h usyrurr ocuoBHr,re nprrnrlr4rrbr rrocrpoeHr,rr cr4QTeM aBToMarrzqecKoro

ynpaBJIeHI{t (CAV), rraaaeuarrauecruft annapar vx orttrcaurts, ocnoBgbre noKa3ATeJIIl I4 cr.rIeHKI4

KaqecrBa rrpoqecca )rypaqJreHrrt, MeroArr anaJlr.r3a crrnTe3a ruruefinr,rx, nerusefiur,x rr aaoKperur,rx

cltcteu. flosurrarr, HoB[,re HalpaBJreHr,rs pasBr,rrr,rr coBpeMeunoii reoplrlr ynpaBrerr]rq ]r npr4MeHrrrb I4x

K perleHr4ro KoHKpeTHbrx 3a,qaq

2. MECTO ArrCqrrrIJII,IHbI B CTPyKTyPE OtrOtI B0

Aannag AucqunJrr4l{A o'rHocr.rrcr r o6.{sarerr,HHr\4 Arrgqrznlrr4HaM rapraarrnruofi EacrLI OIIOTII

Kypc tecuo ocBt3aH c Apyrr,rMr.r Ar4cIILnJIrzHarr4r.r rarr,rMu KilK: <Marelrarrlt<a>

r.r Mr,rKponpoqeccopHar TexHrrKD),<3rercrporexuzr<a>, <3n

B xo4e yue6noit cryleHTbr AoJrxHEr ocBol,rrb uaxer MATLAB.

J. KOMIIE OEYAIAK)IUETOCfl.
PE3YJIbTA O CB OEHI,Ifl AHCIIT4 IIJII4HbI

flpoqeec Aucqu[Jrr,rHbr Harrpaueu na <popv[poBalrre cJre.qytoulr4it (oMnereH.rl]ar.r:

cuoco6nocrrrc aAeKBaTH)'Io coBpeMeHHoMy ypoBHro 3HaHriE HayqH)rro kaprvHy Mr4pa Ha

OCHOBE 3HAHI,I' OCHO nolorreuufi, 3aKoHoB I{ MeroAoB ecrecrBeHH6D( HayK u MareMarnKr.{

(ofiK-1).

B pe:ym,'rare Ar4CrIE[Jrr.rHbI CTy.4eHT .qOJrXeH:

3uarr: ocuosHHe n conpenreHuoft reoplrr4 ytrpaBJreHzr.

Yn.rerr : paccuurr,rnarr

$asuuecrux flpr4urlr4rrax

BlaAerr Mero,qaMr{ a[taJfi43a Lr MoAeJrrrpoBalr[t, TeopeTnqocKofo u

B

rrpoeKTr4poBarr gJreMenTbr u ycrpofic'rna,

eficrBr.t.tr

OCHOBAHIIL1E HA DA3JIPIqHbIX

3KCI1EDI,IMEHTAJII,HOf O EITOBAHI,IX TEXH}IqECKIIX CIICTEM.



4. CTPyKTyPA II COAEPXAHI4E AI,ICqIIIIJIIIHbI

O6qar rpy4oerrlrocbr ,qlacqr,rnmrru cocrasirrer 3 3arrerHED( e44ur4rlrr, 108 qaooe
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Co4epxanne glrcqu rrJruHr,r

Jlerqnu

Teua 1. <Ocsonnbre rronrrr4r r.r o[peaeJreHr4r reopr4rz ynpaBJreHr-rff).

Crpyrrypa CAV, nosAeftgrsue Ha cucreMy. @opnyrr.rponauue rleJrr4 yrrpaBJreur.rr B Tpxurar{ecK.ax,

sr(oHoMr4qecKux r,r courrarburD( crcreMax. Kraccuqpuraqua CAY.
Teiua 2. <Jlunefinrre cucterrlr ynpan:renlra>
MareMarir.recroe onncartrr4e CAV. BogaeftcrBrrr Ha clrcreMy rr flpr4urlrin cyneprro3au.rlt..
Jluneapueaqrar lpanuenuff *o:irryrqeunoro ABr4xeHrrr.
Teua 3. <Mareuaruqecroe orrucaHrre sBeHbeB ,l CAy)
Marelraruqecr<ue ocuoBrl Teopr4u aBToMarr.rrrecKoro yflpalJreHrr{. llousrlie oneparopa cucreltu. ,{ne
{oprralr rr.rarerr.rarfiqecxore orrficafiur 3BeH6eB LI ct4creM ynpaBneulrt: coKpalr{eHHaf, 3arllrcb

4u$$epenqr.raruuoro ypzi"eneHzx, flepe.qarorruble $ynrquu. llopa4orc na'relr,rarv qocKbro onucanlrt.
Teua 4. <Xaparcrepr,rcr:u4[ :]BeHbeB r4 cr4creM))

Bpenrenuue xapaxreprrcrprKn. Eqranuqsaq @ynxqux u 4e:nra Syurcqux, onpe.qeJreHug. llepexolnas u
BecoBaf rfynr<qnu u zx o[pe,AeJreul4e.
Teua 5. <flepe4arouurre 0),snqur.r CAV>
fl.epe4aro.rulre Syurquu CAV no ynpaBn{roqeMy 14 Bo3Myltraroqenay no:4eiicrnuxu, ro oruu6re 4nu.
pa":our<uyrofi r.r sauruyrgft cucrelr. CraruqecKne v acrarv.+ecKlre cvcreMbl, roH.srlre crereHu
acrarr.r3Ma. 3arourt peryluponauur. llpeo6pa3oBarrl4e crpyitrypurrx cxeM.

Teua 6 <Vcroftqusocrr CAV..
flon.srue o6 ycrofivunoctu rulnefiulx cucreir.r. Ocriosubre onpe.qe:reuli{ ;rcroftuIEnooru.
Anre6pazuecrcuil r<purepizft Payca-f ypnlrqa. 9acronrrre Kpl4repun: Muxaifurosa. HaiiKslrcra.
Pacnpocrpaneuue KpI.ITepLIt Hafir<eucra Ha .lorapu$ir.rI.ruecxv e qacrorHble xapaKTepqcrlrle{.
Tena 7 <Kaqecmo npoq{ccon ylpa.Bneuzt>.
floc:rpoenue rcpuBofi ep0xo,quoro flpouecca. Cnxsl rren<4y npeMeHHbIMI,I u.IacrorHLIMu
xapar<TeplrcrllKaMz. Kop4enrre ir.reroALr orIeHKu KaqecrBa cr4creM ynpaBJIeHIrt. tr4urer1pa,rr,nr're oqenr<n.
r{acro'rsrre Kpvreprr[ Toqnoc'ru cricreM yrrpaBneHrrfl B TI{IIoB!,D( pexuMax! cocralruIllttq[e
orreuKr.r. Kos$$uquenru ourn6or<, cnoco6rr ux olpe,qerenrzs. Ctenenl acrarusua CSV u ee BJ[,IsHLre

HA TOqIIOCTE. CAY.
CI4CTEM VIIDABNOHI4'>

floer reHr.re raqecrna AHbrx npoueccoB. 3aga.ia czuresa rlo 3a,qaHH6IM rlor(tlsareJrtM KaqecrBa.

II Iapannenbrrlx KoppeKTl4pyloql4x 3BeHr'eB I{ 3BeI{beB B qenrl

o6parurx cnaseft.
v HBapI4ar.ITHOCTI4 Il

r(oppeKrr4pyoqux ycrpoilcrn no JIAHX. flonmleuue :ro.iuocru. Trxtplu
tI{poBaHHoe ylpaBneHl.Ie. Cuntes cucrelt ynpaBrenllf,. Molo4tr cunreea: no

Bne4eune

TI4rrOBbrM CTafi,4apTHbrM

cocrorrIIIfi.
Teua 9 <He:ruuefiurre
Onpe4e:renue crcreu. Ocnonuble BrrAr,t Heirr4r{efiHbx 3BeHbgB CAV u 4x
xapaxTeprrcTrrKr{.

Terua 10 <To.rnrre uero.l6i x{ccne.qoBafius ycroft'utnocrlt u anrorole6alrzfi>
Mero.q $a3onofi . (Dasoerre rpaeKTopt4lr o6Hr<noseHnux runeftuux cuorepr. Onpe4enenze
oco6rrx roqer< u rpaexr:opr.rii, noBeAeHr.re rpaerropufi na nnocr<ocru. (Da.gosbre rpaer<iropav CliV c
nenwwefinr-n,rr,r ?ReHr-trMr,r Oaqonnre rnaerronr4r{ fi MeTolr Toqeqnsrx nneO6Oa-gOSaHUfi. MefO.[Her[uefilrnrau snenrmau.] @atoerre rpaerropl4lt fi Mero.q ro.revurx npeo6pa:onanufi. Mero4
Jkuyuona: (pynrcquu Jlrr{yuona, TeopeMbr o6 ycroftuueocrri, acrrMrrrorlrqecxoft ycrqiiqlrnocrlt,
ycrofivznocrz n qenou, rieyc:roftqrrBocrr4. Mero4 flpnnacoBbrBarlafl. r{acro'nrr'rft ueroA B.M. Ll,onona.

Terua 11 ( flpu6r r(eHHI,re Merrbr r.rccJreAonauu.r ycroftvnBocrl,I u aBToKoJle6anu.it>>

Mero4 raprr.rouuuecxoft nfirueapusaquu. fapnaoHarrecKar nuneapusa4Izx ue:runefiuocT efi. Cnocobr,r

ofipe,qeneHr4r anrorore6{Hu.ft, 9acrornufi Mero,4 orlpereneHtrs asroKore6aHHft. Onpe,4elenrae

amoxone6anuft n sarr,rruyrofi cl4creMe. I4ccre4onaune xore6aT e:rrurx nepexo,qHl;Ix FpoqeccoB.
Ouucarute flpoqecca, cnolo6u olpe.{eJreHzt IIapaMerpoB nepexoAHoro npoqecca.

Tet'z.a 12 (Ar4cxperH6re chcreMbr ylpaBreufit)

eHrrsM. KopHeBbIM MeroaaM, no JIAVX. Mero4 npocrpaucrra



Ocnonurre nonxrr4r a oflpeAeJrerrfi.r. KnaHrosaHue crzrHaJra Ho BpeMeHn, ypoBHro r{ BpeMeurz rr

)poBHro. Mo4ynsqut cr.r|nanon, BrrAbr MoAynrquz. tr4uny:ncnrre DJreMeHTbr rr ux cra-Tr,rqecKlre

xapar(Tepr,IcTrzKr,r.

Teua 13 (MaTeMaTx.rec4oe onrrcar .re r4MrryJrbcHbx 3JIeMeHToB c aMnnfiry4uo-unanynlcuofi
rr.roAynsryreft)
Peurerqarrre $ynxulrr,r. Pgsuocrurre ypanneuzx tr l4earbHlrft r4M[yJrrcHuft elelreur 4 ero
xapaKTepr4cTI4KII.

Teua 14 <YpanneHrax, figpe,qaroqubre tpyuxquu r4 qacrorHbre xapruoepr4crrrKr] rirunyJrbcHbrx crroreM))
Yparueuur ra nepe,4aroqlrrre (pyurcquu pasouKnyrbrx r.rMrryJrbcHbrx crrcreM. Cnoftcrqa nepe4aroqHbrx

$ynr<qnft. rlacrornr,re xapaxreprrcrr,rKrr pa3oMKHyrrrx r4MnyrbcHbrx cr4creM. flepe4atovnue dryrrnqr.rn
pa3oMKH)"Tbrx 14 r4M[yJrbcubrx crlcreM c eAuH]r.{Hoft u uee.4rauu.rHoft o6parHoft cB.!r3r,ro, c
vMnynLcHLrM Ha BbrxoAe, c riM[ynbcHbrM gJreMeHroM n qenu o6paruofi qusu.

I,IMnyJILCH6IX CIiCTeM.Vcrofi.{znocru
Teua 15 <Mero.qlr ynpasneHfir))
C'rpyrrypu aAa[Tr4BHbrx crroreM ynpaBneHug. (Dynrquu raqecrBa. MeroAlr florrcKa prcrpeMyMa.

Kpurepuz u arrropr.rrMrr pauonacrpoftr<u. Cucrerurr aganrr{Buofo ynpaBnenzr. Cucrgrr.mr
grcrpeMa:rrHofo ynpalnduns 14 pefyrt4poBar{r4r. Cucrelmr c Mo.qe:rrro, cr4creMrr o ngAcrpauraervroft
Monerbro. Cucrelmr, ocnfnaHnue na Mero.4ax c;ryuailuoro noucxa.

Teurr nparrlruecxlrx :aqqrnii

Terraa lt{b1. Irlcclelonariud, .qrrgaMrrqecKz x xapaxTeprrcrrrr Tr,rnoBbrx 3BeHbeB.

Terraa J\b 2. tr4ccneAonan[p .racrorHbrx xapar(Tepucr:ur CAV.
Teua J\b 3. l{ccneAosaHrap ycroft.rznocru nprneiluux CAV.
TeNra Ns 4. Ouema ra.recrea repexoAHoro npoqecca CAV.
TeMa Ns 5. Vryuureuue (auec:rna npoqecca perynr4poBalrrzq CAV BBeAeHueM fiocJle,qoBarerbH[,]tx

KoppeKrr4plrorrlr4x ycrpof crn.
TeMa Ns 6. I{ccneAoranzp cucreurr c 3ala3.4r'IBaHV eM.

5. OBPA3OB HbIE TEXHOJIOTIIU

I4:Y'reuue <Ocnonu ynpaBfl eHlrs rexHuqecnuMu crrcreMaMr{) npe,ryoraraer
He TOJTbKO 3arIOMnnaAUe I nOnUr,tAaHUe, HO V Arrurrlg, CnnreS, petfner<curo, soprraupyeh yHlrBepcarbH6le
yMeHI.It LI HaBbIKI.I,

cpeAcTBa Ar4crlfi [Jrr4Hbr

$oprvrrponarur rouueremluil 6yayqero cneqlraJrr4cra.

fl:nxpeutuzaguu ereHTHocrHoro noAxo,4a [peAJraraerct IrHTerpHponard n yue6nrrii
npouecc HTepaKTVBHbre o6pa:ona'renrnr,re rexl{olrofl4lr, nr;tovax untf opMaIII4oHHI'Ie 14

KoMMyHr.rKarlrrouurre rexto:toruz (ZKT), npu ocyqecrBneuvlz pa3rl4qHbrx ntr4on y4e6uofi pa6ott:

- 3reKTpoHHb{e cpegcrna o6y.rel zx (cnaii4-lexql4li, KoMtlbrcTepHrte reclrr);

-,qllcraHlllroriHbre (cereBbre) TexHolIofI4LI.

Terrr caltru cos44holcx ycnoBlls Art peaffI3aul{It KoMnereHTHocrHoro noAXoAa rlpu l{3yqeHva

.qllcqfinnuHbl <Ocnonu yppauleHl,Lfi TexunqecKr4Mr4 crrcreMaMr4>.

Teua J\b 7 .I4ccre[osauuF Avnarrauru uemlueiturx aBroMarl,IarecKlrx crlcreM.
Teua J\b 8. I4ccneAonaHup ,qI4Har4I4KI4 perefiuofi cucreuu c ru6roft o6paruoit celslro.
TeMa Ne 9. Llcurclaosauup uuny:ncurx CAY.
Teua J\b 10. llccne,qoeaui.re cucreltrt ynpaBJrenl{t HecraIlIroHapHr'IM o6rerrou.



Terrr carrarnr cos4aror:cr ycnoBrrr AJrt peaJrrr3arllru KoMrlerenTnocrHoro ollxoAa rIpI{ rlgyqeHlrll
,qficqurrJrzubr <Ocnonrt yppaarenl,It rexnlzqec(rrMtr crrcreMalul{).

6. Or{EHOTTHbIE CPEACTBA AJIfl TEKyIIIEIO KOHTPOJITI
YCIIEBAEMOCTI4, IIPOMEXYTOIIHOfr ATTECTAIII4I4 IIC)
ITTOIAM OCBOEHTITI AI{CqUIIJI}IHbI rryIIEBHO-M4TOIUFTECKOE OEECr,rEqEHrrr)
CAMOCTO.gII]NbHOfr PAEOTbI CTYNEIITOB

,{m oqenxu :r$ryruero KoHTpoJrr ycleBaeMocrr4 cryAeHToB npe,riycnorpeuo rpu
pefirrznr-rourpoJrr, [poBp.q]IMbx corJlacno flpr{HsroMy B yuurepcrarere rpat}r,u<y.

flporraexyro.*rax ATTecrarlrlr - 3a.rer.

Als cuuocmoam@oaofr padomot cryAeHTaM rrpeAocraBJrrercr 3JreKTpoHHaJr rlepcurr
MeroAr,rqecK[x yr<asarrlft K CPC rl cnrlcor< sa4anr.rfi, r<oroprre gonxurr 6rrru BbrrroJrHenbr.

TEMbI. BbIHOCI4MbIE HA CAMOCTO.flTEJIbITYIO IIPOPAEOTKY

l floragare:rra nauedrna nepexo4urx pexulron CAV.
2. Onucanue 4tlcnpeirnrrx cr,rcreM c rroMorrlbro pa3uocrHbrx ypannennft,
3, Oururr.ralrnrte CdV.
4. Meroall nonr,nleirr,rx crarrnqecrofi roqnocru CAY.
5, Vcrofiqnrue n MrtHr{Manbuo-ibagonrte gneHrs.

BOIIPOCbI
3HaHuii cryAeHToB

Pefirunr-xonroonr Nsl
l. qacToTHbre xapaKTepr4cTrrKr, :

100.s(l.s + 1)

flocrpor.rrs qacrorHbre xapar(TepucTt4Ku:

100(0.02's + 1)

3, flocrpozrr

s.(0.05.s+l)(0.01.s2 + 0.2.s + 1)

qacroTHble xapaKTeplcTr4Kt4 :

_ 100. (0.05.s+ 1)(0.005.s + 1)

st .10.01 .s' + 0.02 .s + 1)

qacToTHbre xapaKTepr{crr4Kll :

100.s.(0.001 .s + l)
(0.01.s + 1)(0.05s +1)(s +1)

4. flocrpour:r

5. flocrpoum norapi.r(fnuuecrue qacrorHble xapaKTepI,IcrI4KIr:

11(s) =
100.s.(0.001.s +1)

(0.01. s +1)(0.25s' + 0.6. s + 1)(s+1)

H(s) =

H(s) =

H(s) =

6. flocrpourr roraphlprrrurecxr.re qacrorHtle xaparTepl{crlrKrl:



8. llocr:pourr :rorapt(bMu.recKr,re qacrorHBre xapaftTeprrcruKlr:

H(s) =
50. (0.005 's + 1)

r . (0.01 .r + l)'?(0.04 .s + 1) 
'

Pefiruur-r<onrpom Ne2
1. 3a4ara nepe4aroqHa[ (pyurqux :al,muyrofi cncreMrr. Onpe4e:rr,rrr, ra cnonsryg rprzrepr.rfr

ycroftvranoctn fyfnnqa, ycrofi.rzna cucreua r,rlr,r uer?

H(s) =
100

7. flocrpourr .norapf(pnrr.r.recrue qacrornbre xapa(Teprrcrrrrrr:
50.(0.001.s + l)(0.002.s+ 1)

s.(0.01 .s + l)(0.04.s + l)

ycTofiqr,rBa cr,rcTeMa r,rJrE HeT?

100
n(s) = ;r;tbGETGz + e.rs + so

sa+20s3+10s2+91s+1'
2. 3a1atanepegarognar ([ynrqur sarrrruyrofi crrcreMLr, Onpe4eml$, r,rcnonrsyx xpr-r'repufr

ycrofivanocru Mr4xafinon4 ycroftvura cucreua unz ner?

a(")=#.
(25's + 1)(0.1 .s + l)(0.01 .s + 1) + 1000 

'

3. 3agana nepe4aro.! uar lpyHrqux pasournyrofi crrcreMbr. Onpe,4enr,rm, ucnonrsyx rpnrepnft
ycroft.runocru Haftruucra, ycroiiquBa 3aMrHyrar cucrerua unu uer?

50
H(s) =

(25. s +1)(0.1's + 1)(0.01. s + 1)

Pefirunr-rourpo.ur Nr3
1. 3alana ifynrqur sarrarnyroft cucreurr. OnpeAerr.rrE, r4crtonrcyfi Kpnrepufi

ycrofiuunocrr,r

2. 3ataaa
ycro[qr,IBocrr4

3.3atasa

$ynr<qr,rx pasovKuyroft crrcreMbr. OupeAerurr, ucno:rBsyx r<purepufi
rcra, ycroftuzra 3aMKuyrar czcrelra urz uer?

H(s) = (25. s + 1)(0.1. s + 1)(0.0'1. s + 1)

(fynrqnr. Onpe.qenr.rm, rr.rrr 3BeHa.

H(s) = (0.001.s'?+0.11.s+1)

4. Onpegeruru .tu"{tr" (fasu nplr gt-+Q)u(@-+*)

,,r., _ 50 .(0.00_5 .s + 1)

s' (0.01. s + 1)'(0.04. s + 1)

5. Oupe4enr.rrr suau$nne .racrorEr cpe3a AJrr [epeAarormoft Qyurquu



6. llo sa,qaHHofi fiepbAaro.ruoft (b].nrriuu onpeaeJrnrb n3 Ka{I,Ix rlrrloBbrx 3BeHbgB cocrolt'r CAV

O,".,_ 1OsQ+0.01s)

0.0ls'+0.2s+1
IIo gannoii nepe,4lro.nrofi (fymquu l1(s) = $5e-s0ot *aqecrBerruo Iaso6palulr

xaparreprrcruKri h(t,), A(rrt), g(ct)
flo npunegennoMy ypaBHeHI,Irc cocraBl4Tb crpyKTypHfo cxeMy

2y' (t) + 4 y' (t) + y(t) = x(t)

8.

7.

o

o.

7.

8.
o

Knaccu(puraqu.r Av.
Jluueapr.rsaqux
(Doprurr aanucu

enuft CAV.

Xaparrepr.rcrrrcu
a) BpeMeHHbrg;

6) uacrornue;
10. Anepuo gseHo 1-oro [oprAKa,
1 1. AuepuorurqecKoe sBeHo 2-oro uopxrra.
12. Kone6aremuoe 3BeHo.

13. KoncepraT znnoe bBeHo.

14. I4urerpupytoulre sBeHbt.
1 5. [u$$epeuqrpy4qlre snenrs.

3reuo c 3anelnblBaHI{eM.

Vcroft.runsre u
Ilepegarounax
3BEHBEB.

Ilepegaro.ruar
flepuoguunaa
flepegaro'urrre
Ycroft.rnsocrr
Kpnrepnft

14 qacToTHbre xapaKTeprrcTIrKI,I napaJIJreJIEHO COeIITHeHHbIX 3BeII6eB.

II qacTorHble xapaKTepI,IcrIrKI,I 3BeHa, OXBaqeHHOIO QC.
r CAV.

CAY.
fypnnqa.
Hafirnucra.

rpurepufi ycrofi qr,lsoctz Hafi Kslccta.
Mraxafinosa.

CAY.
yparueuufi CAV.

3BeHbt,
16.

t7.
18.

19.
20.
2t.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
)L,

33.

34.

35.

r,r qacToTHble xapaKTepIrcrxKlr rIocJIeAoBaTeJIbHo coe,qI'IHeHHbD(

JIAX.
nepexoAnlx peNznon CAY.
crarnqecroft roqsocru CAY.

Tovuue uetogrt nauur ne.nnnefinrx CAV.
Vacrornufi oIIpeAeJreHr4t aBToKone0aHIII{.

Onr,rcanrne cr.rcreM c rroMorqblo pa3uocrHbrx yparuenuft.

,{ucrperuoe Jlannaca u ero csoftcrna.

flpurrreueurae
IIMTIYJILCIIbIX

Kpurepaii ycro

Kpurepufi
Cnnres CAY
floragarem,r

Onrlrrua,rtnue

lpeo6pa3oBaHnt llanlrlaca u Z-npeo6pasonanrzr .q:rr aHaJrH3a



7. Yqe6no-lrerbAnrrecKoe lr uuQopuaqnounoe o6ecneqerrne Ar{pqurrJrr.lrr br

a) o cu oen aa nulpepamyp a :
1. Oe4oron A.B. Oonosbr reopnr aBToMarr.rqecxoro ylpaBJreHr.rr .-- Olrcr: Orr.rcxrEii

rocyAapcrBenubr{ rexnr,rrecruft ynrznepcurer, 2012.- 279 c.- PeNrllr t1<rcryna:
http ://www.iprboqkshop.nr/.

2. Pnr5ax JI.A. Tedpux aBToMarr,rqecKoro ylpaBneurrr. {acm I. HenpeprrqHne c!rcreMbr.---
Femopo4: EemQpoacnufi rocy.{apcrBeaHrrft TexHoJrorurrecKrrft yrlunepcrarer uu. B.f.
Illlxora, 2012.-1 121 c.- PeNurra,{ocryra: http://www.iprbookshop.ru/.

3. Pu6ar JLA. Tepprza aBToMarl,rqec(oro yflpaBJrennr. 9acr:r II. ,{r.rcrpenrre cr4oreMbr.
Eemopog: Fenr$pogcxuft rocyAapcrBeuHbrft rexnonou.rqecxzft yuunepcuror uu. B.f.
lllptona, 2012.+ 65 c.- Pexru Aocryna: htlo://wwwiprbookshop.n/.

6) d ononuumenlHdt rumepamypa:

1 . Kuu [,II. Teopgr asroruatfiqecKoro ylpaBJreum. Torr,r 1 , Jhzueftur,re cucrerlru.** M.:
OU3MATJII4T, 2007 .- 312 c.- Pexuu Aocryrra: http://www.iprbookshopin/12967.--- 3BC
<IPRbooks>.

3.

Corpeuennaa aBToMarHKa B cucreMax ynpaBJIeHI.It rexHoJrorlqecKv ura npoqeccarrau: Vve6.
noc. / B.fI. Lli1l;wu, M.IO. flepyxun - M.: HI4I{ ZuSpa.M, 20\3 - 400 c. ISB}'tr
978-5-16-005162''8.
Bopr.rceeuu, A, B. Teopr,rr aBToMarfiqecxoro ynpaBneur4r: gJreMeHTap-Hoe BBe,n,e.Hr4e o

npl{MerreHneM M4.TLAB. - M.: Zu$pa-M,2014. -200 c. - ISBN 978-5-16-101828-6 .

,{rrronon B,n. MATLAB. llornuft caMoyqr.rrerb.- M.: ,{MK llpecr:, 2014.- 768 c.---
Pexmra gocq'na: http://www.iprbookshop.ru/.

e) npozpanunoe Q6ecneuenue u l[umepuem-pecypcar
,r*.trr: NtefLaS
http://elibra{r.ru" gJIeKTpOrrHa{ OV 0Jrr,rOTeKa;

httBlsxpone!@ru
4 usdauun:

4.

1.

2.

4.

5.

Xypnan
Xypnan
XypHa;r
Xypna;r

reopnu ll npaxrr.rKr.r ynpaBJreHr.rr). ISBN 0234-4505
: Hayra r,r npor.r3Bo,qcrBo)) ISBN orcyrorryer

Xypnan <Hano- Mr.rKpocrrcreMHar rexur.rKa)). I SBN 5-94836-063-6.

crpoeHr.re u cpe,{crBa aBToMarrr3arlr4r,r)) ISBN orcyrcrnyer'
Hr.rra, aBroMarr.r3aur.u, ytrpalJrenr.re> ISBN 168;4-6427

8. MA O-TEXHUqECKOE OEECIIETIEHLIE AI4C{I4IIJII,IHI'][
(OCHOBbI AB JIEHI,I'I TEXHIIqECKIIMI4 CI4CTEMAMI4})

Ha6op crafi4or:
1. Ans lercqafi ucno:rsyercr MynlTrrMe4rafinoe obopy4onanlre.
2. rraxerrr: MATLAB.



flporpauua cocraBJleua B coorBercrBr,r[ c rpe6oBanurM[ OfOC BO no Har]paBJrenrzro
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Hav. la6oparoplrlr 3AO <AsroMarfiKa rrroc>> ./) ,l:K.r.H. Zffil,*:%nM.,{epr6ra,r
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