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1. rIEJrtrr OCBOEHTIfl [rilCllunJrr4Hbr

I{en.ruu ocBoeHus Ar.rcqrfflnvHrr <<Ocnoprr yrrpaBneHrrr rexH]rqecK]IM]r c]rcreMaMr.r)) sBlsK)Tct

o3HaKOMneHpre c ocHoB,tMlr reppuu aBToMaTfiqecKoro yupaBneHr{s u noJrrreH}Ie npaKTrqecKr.rx

HaBbrKoB racIIoJIb3oBaHI{JI COBp9MeHH6IX MeTOAOB AHaJTI-I3A r{ Cr,rHTe3a CUCTeM aBTOMaTT{rreCKOrO

yn p aBn eHr,r.f, TexHr,rqecKrrMr,r crl cTleMaMlr.

CryAeurrr AoJrxHbr r{3fr4Tb ocHoBHbre upr,rHrlr.rrrbr rrocrpoeulrr crrcreM aBToMarr{rrecKoro

yrrpaBneHr,ra (CAY), MaTeMarr,rHecruft affrapar r{x onucaHr.rr, ocHoBHbre [oKa3areJrrd r,r orleHKr.r

KaqecrBa rrpoqecca ynpaBJreHrafl, MeroAbr aHa-[I,I3a cr.rHTe3a nunefiurx, ueruueftHbrx ]r ,{rrcKperHbrx

cr4creM. flonuuarr HoBbre Harrp4BJreuufl.pazrlrlur coBpeMeHnoft rcopur4 y[paBneHr.rr u rrpuMeHrrb r.rx

K perlreHr.rrc KoHKpeTHbx 3a,4aq

2. MECTO Arrcq[[Jrr4Hbr B CTPyKTyPE Orrorr BO

.{annar ArrcqurrJrlrHa orHoor.rrcq x o6ssaTeJrbHbrM A}rcqulnlrHaMBapuarunnofi qacru OIIOI
Kypc recno B3aI,IMocBtgaH c Apyrr4Mrr Ar.rcqrrnJrr,rHaMra TaKlrMlr KaK: <Mareuarura>

< 3lerrporexur,rKa)), <9nercrpon4Ka u MrlKpolpoqeccopHar rexHlrK€D).

B xoAe yre6uofi rpaKTr4xr.r cryAeHrbr Ao[xHbr ocBolrrb naKer MATLAB.

3. KOMIETEHUI4I4 oEyTIAIOIIIETOCfl, (DOPMI4PYEMbIE B
P E 3 yJIb TATE O qB O E HVIfl , WICIILI rI JIr,rHbr

llpoqecc I,I3freHI{t AI,Icq{nnLIHbI HarIpatsJIeH Ha (popvruponaHue cJreAyrouluft xorulrereHrlr.M:

croco6uocrbro npeAcraBJrrrB a.{pKBarHyro coBpeMeHHoMy ypoBHro sHaH}Ift HafrHyro Kaprr,rHy l{./iupaHa

ocHoBe 3Hanufl. ocHoBHhrx rronpxeHllfi, sarouon lr MeroAoB ecrecrBeHHbD( Hayri r{ MareMarr,rKu

(orrK-1).

B pesyrurare r,r3yqeHr,rfl Ar{cq[nnr{Hbr cTyAeHT AonxeH:

3 u ars : ocHoBHbre rroJroxeHlls coBpeMeHuofi rooprEr{ yflpaBJreHr,rfl .

Yuerr: paccql,ITblBarb u lrpoqKTr4poBarb gJrpMeHTbr r,r ycrpoftcrna, ocHoBaHHbre Ha pa3rfirrHbrx

$usuuecxux upr,rHrlr,rnax 4eft crnEr

B.laAeru MeroAaMLr MareMapuqecroro a:aiaurtlt:,a il MoAenr,rpoBaltrvrfi, Teoperr'rqecKoro Lr

3Kcnepr,rMeHTaJrbHoro uccJreAoB{nut TexHr.rqecKr.rx cprcTeM.



4. CTpvKTvPA rr COAEPXAHT4E Ar4CIInrIJIIrHbr

O6qar rpyAoeMKocrb Alrcq[rrJr]rHbr cocr4Bnfier 3 saqerHbD( eA[Hlrqbr, 108.racon
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dynxqnu CAY

6 8-9 2 4 5 3150

6 Ycrofiqusocrr CAV 6 t0 2 4 5 3/50

n Kaqecrno [poqeccoB
YNDABNEHHS

6 ll I 2 2 2/66

8
flosrmreHlre KaqecrBa
CIICTEM YIIDABJIEHT4'
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Cogepxaurre AucIIu[JrHHbI

JIercquu

Teua 1. <Ocuonnble [ol[srufl tI olpe.4eneHl4.fl TeopLII4 ynpaBneH]It).

Crpyrrypa CAy, sosAeftcreue Ha cr.rcreMy. @opuyrupoBaHr4e rlenu ynpaBneHLI.s B rexHLIqecKI,IX,

gKoHoMr,rqecKr4x r{ coqllanbHbx ckI creMax. Klaccratf uxallus CAV.
Tepra 2. <<Jluueilruble crlcreMbl ynpaBrreHl{q)

MareMaruqecKoe ouracaHlre CAy. BosAeficrsns.Ha cl4creMy I{ IpLIHIII{I cylepno3l,Inu4l,I.

Jluueapus aqrlr ypaBHeHzft nosuyrueHHof o ABI,IXeHlI.fl .

Tevra 3. <MareuarrlqecKoe orll4canue 3BeHbeB Iz CAY>
MareuaruqecKlre ocHoBbr reopuu aBToMarr.rtrecKoro yIrpaBneHl{.s. flonqrze oneparopa cucreuu. ,{ne

$oprr,rsr MareMarrrqecKoro orrvrcanvfl 3BeHbeB rd cLIcreM yrlpaBneHl4fl: coKpalqeHHaff 3arll4rcb

4ra(f(pepenqr4zurbHofo ypaBHeHzrrr, repeAarorrHble Syurqzu. flopx4or MareMarLltlecKoro orlucaHutr.

Tel.a 4. <Xaparrepucrl4Krl 3Ber[beB Ir cLIcreM))

Bpeuennrre xapaKTepvrcrvrKkr. EAznra.rHar $yurqux v ryenbra (lynrqur, orpeAeneHIae. lJlepexoI;aas.u

BecoBzur ([yurquu rr LIx orpeAeJIeHI{e.

Teua 5. <flepe4aroqHble (fynrqzn CAy)
flepe4arovnrre (fyurquz CAV 1ro ynpaBnrrorqeMy I4 Bo3MyIIIarcqeMy nos4eficrnu.lM, rlo omu6re Als
pa3oMKHyroft rz sa\drHyrofi cucreru. Crarv.recKze I,I acrarl4qecKl4e cI,IcreMbI, IloHqrr{e creIIeHIa

acTaTpr3Ma. 3 axonrr p eryJILIpOB AHlr,r' flpeo 6pas o BaHHe cTpyKTypHt IX cxeM.

Te*ra 6 <Ycroft.rllBocrr CAY>.
flongrue o6 ycroft.ruBocrr4 nraneftntx cr4creM. OcHosHtle onpeAelleHux yctofiuuBoc)Tl4.

Anre6pauuecr<uft rparepnfi Payca-fypBr,rua. r{acrornrte KpI,IrepI4lI: Muxaftrosa. Hafirnucra'
PacnpocrpaHeHr4e Kprarepkr.rr H4fiKer,rcra na norapuQMuqecK[e rlacrorHble xapaKTepIzcrLIKI,I.

Tepra 7 <<Ka.recrBo rlpoqeccoB ynpaBneHzs).
flocrpoenze rpunofi rrepexoAHqro npoqecca. Cnssr MexAy BpeMeHHbIMI,I u qacrorH]hIMI,I

xapaKTepr{crraKaMlr. Kopneerre Mero,4br orIeHKr{ KaqecrBa cI,IcreM ynpaBneHl4x. ZnrerpalbHble oueHKI{.
rlacrornrre Kpvrrepurr4 KarrecrBa, ToqHocrs cr4creM ynpaBneHl,It B TI4rIoBbx pexllMax, cocraBntlo[ryIe

orleHKr,r. KoeS$raqzenrrr orura6or, cnoco6br IIX onpeAereHld.f,. Crenent acrarl,I3Ma CAY u ee BTHxHIz9

Ha roqHocrr. rlyncrnnreJlbHocTb CAy.
Teua 8 <flonrmreHl,Ie KaqecrBa cLIcreM ynpaBneHl4t)

flosrrileHze KaqecrBa [epexoAlrbx npoqeccoB. 3aAaqa cI4HTe3a no 3aAaHHbIM IIoKa3are.IItM KarrecrBa.

BneAenue uocJreAoBareJrbHbrx r{ lapannenbHblx KoppeKTlrpyloqnx 3BeHbeB H 3BeHbeB B IIeflI'I

o6parurx cesseft. Cuures KoppeKrr{pyrotqux ycrpoftcrn no JIAHX. floerrilreHze ror{Horlrl,I. Teoprar

rrHBapr.raHTHocrlr u xoru6r,rnupoBaHHoe ylpaBneHl,Ie. Cuures cucreM ynpaBneHl4s. MeroArr cIaHTe3a: no

Tr.rrroBbry craHAaprnbru ypaBHeHvflM. KopHeBbIM MeroAaM, no JIAHX. MeroA rlpocrpaHcrBa

cocro.flul,Ifi.
Tepra 9 <Henuueftnue crIcreMBI))

Onpe4elenue uelzneftHbrx cr4qrela. OcHosuble BpIAbI nelunefinux 3BeHbeB CAY v ux

xapaKTepucrrIKI,I.
Tenra 10 <To.rHbre MeroAbr r{ccfreAoBaHrax ycroftul,IBocrl4 14 aBToKroJIe6a:c,nir>>

MeroA fratonoft rrJrocKocrr,r. O4gonue rpaeKTopl{u o6rmnoseHnblx ruaueftnlrx c[creM. Onpe4eneuze

oco6rx roqeK r,r rpaeKTopzft, none4eHr4e rpaeKTopufiuarlJlocKocrtl. Oasoerle rpaen:Topl'Iu CAY c

nelranefturnrlu 3BeHbsMr4. Oagosne rpaeKTopul4 I,I MeroA TotlerlHbltx npeo6pasosauurt. ]Vlerol

Jfuuynona: $ynrquu Jknynon4, TeopeMbr o6 ycrofiuuBocrl{, acl4Mnrorl{'IecKofi ycrofiuunocru,

ycroftuunocrr4 B rleJrorrl, ueycrofiqr,rBocrl,L MeroA flpunacoerrBaHtns.. r{acrornrrfi Me'roA B.M. flonona.

Terra Ll < Ilpu6nIaxeuHbre MerJrbr rzccJre,qoBanzx ycroftullBocr]I H aBToKoJle6asuit>

MeroA rapMour4qecr<oft maneapr4sa\r4Lr. fapuourauecKafl nklHeapvsa\r4fl nelunefinocreft. Cnoco6u

onpeAeleHlrr aBToKoJre6aunfi..Ilacrornuft MeroA orlpe,4eneHl4-s aBToKorelauuit. On'pe4eleune

asroKore6aHrafi n gavgnyrofi cucreue. IzlccreAoBaHue role6arelbHblx nepexoAHbrx npoqeccoB.

Onucarrne flpoqecca, cnoco6tr orrpeAeneHlr.fl napaMeTpoB nepexoAHoro rrpoqecca.

Teua 12 <<[ucxperHble czcreMbl ynpaBneHl'lfl)



OcHoeHrre rroH.f,Trrr zt orrpeAenenra-s. KsaHroBaHlle clrrHara rFIo BpeN4eHIr, ypoBHIo 14 EpeN,tet{v u

ypotBHro. Mo4ynrqu.fl cr4rHanoB )Byr4br NroAynflulrl4. Zrrauy:rl'cHble oJIeMeHTbI LI vx crarl4rle cKI4e

xapirKTepr4cTI4KLr.

Tema 13 <Mareuarr4,LlecKoe onucaHne uMrrynbcHblx DJIeMeHToB c iaMIIJII,ITyAHo-I4Mny'rucrrofr

uo4y:rrqHefi>
Peuerqarne $yunqrau. PasHocrHbre ypaBHeHus.LI\e'urcrlblfi IrMnyJlscnufi sJIeMeHT u ero

xapaKTepncrprKrr.

Teua 14 <YpanHeHr{:{, [epeAaror+mre $ynxqtalr I,r qacror]rbre xapax.TeplrcrlrKlr IrMrlynbcHbIX cn creM))

Ypa.nueuur t,r ilepeAaroqHbre $ynxquu pa3oMKHyrbrx vMnynbcHlD( czcreM. CsoficrBa rlepeAaroqHblx

(fynxqr.rft. rlacrornrre xapax:repuc'rLrKLrpzBoMKHylr,IX I4MrIyJIr,cHbD( cl4creu. flepe4aror{Flt;te (fynxquu
pinoMKHyrbrx rI3aMxHyrbrx r.rMrryJrbcHb,rx cr4creM c eArrHl:r{Ftoft u ui:e4uHu.IHoft o6par:noii oBq3tb,Io, c

r4MrrynbcllsrM oJreMeHToM Har BbrxoAe, c I4MnynbcHrbIM 3;Ie\dellroM n qenu o6paruoii css:u.
Ycroft.raeocrs naueiinblx u MnynbcHblx cl4creM.

Teua 1 5 <Mero.qbl a;larlTrrBHoro ynpaBreHl4.s)

Crpyrrypur aAanrr.rBlrbrx crroreM yrrpaBrreHrrx. @yHrqzl{ FiartecrBa. lMeroAu rlorlcKa tl.KcrpeMyMil.

Kpzrrepzu lr anropr4TMbr caMoHacrpofiru. Cracrelmr aAailr'I4BHofoyrrpaBnenra-s. (ll4cr:eNdrr

gKcrpeMzurbHoro ylpraBneHr4:s. b petynry)oBaHrrt. C)ucrentu c MoAer['Io, clrcreMbl c rloAcrpit[sael4ofr

Mo,[;enbro. Cucreurr. o cHoBzIHHbIe Ha MeroAax clyualiHor o rloucKit.

Tevrsr rrpaKTr{qecrtrax saHqrrlii

Tevra J\hl, tr4ccle4onaHr4e ArrHaMr4rrecKlrx xapaKTeplrcrlrK rI{rIoBbD( 3BeHbeB.

Telra J\b 2 . LIc arc AoB aHIr e qacrorHblx x.ap aKreph clur< CA Y.
Tevra J\! 3. IrIccneAoBaHI4e ycrofiuunocrru luuefiHr,rx CA)'.
Tevra J\! 4. OIIeHxa KiatlecrBa nepexonHoro rpoqecoa CAI/.
TeNra Ns 5. VnyunreHr{e KaqecrBa rrpouecca perynnpoBaHt;,4.fl. CAY nBeleHlreM rlocne,(oBallerlbHr,lx

KoppeKrr4pyroqux ycrpofi cre.
Tevra J\s 6. IrIccneAoBaHI4e cLIcreMbI c 3ana3AbIBaH[eM.

Tervra J\! 7 . LIc c le AoB aHr.r e I r{HaMr{Krr H(3II{H efi HbIx aBToM arurle cKID( clrcreM.

Tevra J\s 8. I4ccneloBaHrre ,[r4HaMr4Krr pr:refinofi cIIcreMh,I c ru6roiZt o6parHofi cB[3blo,,

Tervra Ns 9 . WcatqloB aHlre I'1 MrlynbcHbDl CAY.
Tervra J"l! 10. tr4ccnelorBoHr{g cucreMbr yrrpaBneHl4-fl lrecralltroHapHbtM o6rexrou"

5. OEPA:}OBATEJTbHbIII TEXHOIOTUII

Irlsyueuue AVollr4nnI,tHu <<Ocnonu yrrpaBJreHrrrr rexHlrqea]KlrMIr cItcreMaMIr) n:peArloJlaraer

He roJIbKo 3arroMr4HaHr,re H IToHI4MaHtre, Ho u aHaJIlI3, cl{Hle3, pe$l,ercuro, Qoputlpyer ylltaBepcilJrbHble)

yMeHr4r v HaBbrKr4, qBnflrotqlaec.s ocnosofi craHoBJreHr4s. crrcL\vra]rncra-npo$eccl4oHarla. Ct/Iuaro roJlbl(cl

cpe,IcrBa ArrcIIt4rIJIr,rHrr <Ocnoebl ylpaBneHlrq rexHuqecKlaMl4 cI{c:t'eMaMI{) HeAocraroqHE,I ,{rq
(f oprranp o n aru{-a KJIronIeBbIX lKoM[ereuIlufi 6y4yrq er o cr e u I{ aJII4 cra.

fist"t peasm3aL\w KotdrrereHTHocrHoro rroAxola nFreA:raraerrc,s I4HTerpl4poBarb e )nre6HrIii
rrpoqecc r{HTepaKTr4nnue oeipasoBareJrr,Hbre rexHoJrofLII4, BKJIIoqa;l un$opntaul4oHHEIe 14

KoNrMyHr{Kaur4oHHbre rexHorrorrrz (I4Kll), npu ocylr1ecrB;leHl{Ir pa3JrIrqHbIX BITAOB Y'1e6nofi pa6orrr:

- yve6nyr,o 4llcx:yccllrc;

- 3neK'rpoHHbre rlpeAcrna o(iyuenur (c.nafi4-JIe'KIItIt4, KoN{nblorepHue recn;I) ;

- AITcTaHULIoHHE,I€ (cerenuer) TexHoJIol'I4H.

Tetr cal6ru co3Aaro:rc{ ycnoBr,rrr Ans.peunz:allIrl4 .KoMrleretlrHocrHofo rIoAXoAanIJLrLr3yl{eH]dr4

Ar.rc qutlnllHrr < O cnonrr ylp aBneHLIt re.KHIraIe oKITMM clrcreM ilMlr ).



Terrl camrnrl co3AaroTcr ycJroBr{fl Am pQiurll3arl]rr{ KoMrreTeHTHocrrroro [o.Q(oAa rIpI4 v3rreHul4

ArrcqurrJrr{Hgr <Ocnosbr yrrpalrr$Hur rexHlrqecKrlMrl cr{creMaM?r)).

6. OTIEIIOTTHbTE CPEACTBA lJf,fl, TEKyIIIETO KOIITPOJIS
yCUEBAEMOCTTI, [PON[E]KvrOtIHOff ATTECTATIUU ilO
I4TOTAM OCBOEIII,Ifl ArrcqurrJ[IHbl vr
YTIEBHO.METO4,IqECKOE OBECTIEIIEHITE
CAMOCTO.flTEJTSHOfr PAEOTbT CTyAEHTO

IIfr oqeuKr{ reKyrqefo KoHrponf, ycrreBaeMocrr{ cryAeHToB rpeAycMorpeHo rpl{
pefirnur-rorrrpoJrr, nporo4nlraslx cofJlacHo rlprruflroMy B ynuBepcurere rpa(fury.

IlpotrrexytorlHuul arrecr{qux - 3aqer.

[trs. coJwocmonmenonofi pafiomu cryAeHTzrM rrpeAocraBJrrerct eJIeKTpoHHarI Bepcrt
MeroAvqecKr,rx yKalaHzft r CPC 14 crrrrcoK gaAflnr,rfi, Koropbre Aonx<rrbr 6urr srruoJrHeubl.

t.

TEMbr, BbIHOCUMbIE HA CAMOCTOqTETbHyIO IPOPABOTKy

florcagareru,r KatrecrBa ugpexo4nrur peKI,IMoB CAy.
Onzcanue Ar{cKperHbx pI,IcreM c rIoMoIIIbIo piBHocrHhD( ypanuenufi.

Onruuanrnue CAV.
MeroArr rroBblllleHlrfl craTI4rlecxofi roqnocru CAY.
Ycroftwrnue u Ml4HrlMa:frno-$asoBble 3BeHbs.

BOIIPOChI
rc peftrunr-KorrTpoJrlo suaHuft cryAeHToB

PefiruHr-ronrponr NeI

flocrporrr norapuQrranrfecKue rlacrorlilble xapaKTepucrllKl'I:

l{(s) = 
100's(l's-+1)

" \"/ - (0.02.s + 1)(0.01.s2 + 0.05.s + l) '

flocrpor,rrr rorapraQlr,ru+ecKlre qacToTxlble xapaKTepI,IcTI4 KIt :

l.
2.
aJ.

4.

5.

I/(s) = loo(o'02's 11)14 \D'' - 
s .(0.05-s + l)(0.01 ' s2 +0.2's + 1) 

'

3. flocrpourr norapzQruu.fecrze qacrorxlble xapaKTep]Icr]IKI'I:

rr, \ 100.(0.05.s+1)(0.005's+l)rr(J.,=@

4. flocrponrr norapuSrraurpecKl,Ie qacrorHble xapaKrepl'Icrl{Kt4 :

f1(s)= 100's'(0'001's+l)
(0.01. s + l)(0.05s + l)(s + 1)

5. floctponrr norapn(pur.lgecKl4e qacror$Ble xapaKrepl4crnKn:

.I/(s) = 100's'(0'-001's+l)
(0.01.s + 1)(0.25s2 + 0.6. s +l)(s + 1)

6. floctpourr norapulprr,rugecKl{e qacrortr[ble xaparrep]1cr]rKl{:



<^. (0.001 .s + 1X0.05.s + 1)F11sy=ffi-"
7 . flocrponrr lorapn$rrau.lecrue qacrorrnbre xapaKTepr,rcrlrKrr:

so. (0.001 .s + 1)(0.002 .s + t)tft^\-
s.(0.01 .s + l)(0.04.s + l)

8. llocrpourr norapz(f rr,rnqecKlle rlacrorlxbre xapaKTepLIcrLIKLI :

H(s)= 50'(0'00-5's+1)

s.(0.01.s + 1)2 (0.04.s + 1) 
'

Pefirnqr-xourponr Ns2
1. 3aAana rlepe.qaroqnax QynxqlLs 3aMKHytofi cr,rcreurr. Oupegerr,rrb, r.rcfioJrbsyx rpurepuft

ycroft'unocrz fypnzqa, ycrofivr.rBa cr{creM a unu :aer?

FI(s) = ;GroF .'trTr, + els + l'
2. 3a.qana flepeAarorffiax Syurqfifl 3aMlcHyrofi cr.rcrerrarr. Onpegenurb, r,rcrroJrbeyx rpurepufi

ycrofi 'runocru MuxaftJrotsa, yctofiwna cr{creMa unu rrer?

fl/-c\ - looo
-- \-r' (25.s + 1)(0.1 .s + l)(0.01 .s + 1) + 1000 

'

3. 3a4aua uepeAarotlnaa (fyrr ql4t pa3oMmHyroft cncreurr. Oupe4eJrlrrb, r{clonrcyr xpurepzfi
ycroft.rnnocrn HafirnucTa, ycrofiq[sa gaMKnyras c]rcreMa unra ner?

!!(:\ = 50

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

Pefiruur-xonrponr J'{!3

l. 3aAana [epeAaroqnar rfynrqur 3aMKuyroft cncreurr. Onpegenurb, r.rcnoJrbsyr rpurepufi
ycroft.rueocru f ypnuqa, ycroftv[Ba cr.roTeM a mu lrrer?

H(s)=#
2. 34lana repeAaroqHaa (fyurqrnr pa3oMnHyroft cucrerr,rrr. Onpe4erzrb, rlcrroJrbsyr rpr.rrepr,rfi

ycroft.rrnoctn Hafixnnc{a, ycrofttlr.rBa gaMKHyruur c}rcreua zru ner?

H(s) = 1

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

3. 3aganauepeAarorrnar Qymqur. Oupe4eJrrarb, Tlrrr 3BeHa.

H(s) =\ ' (0.001.s2 +0.11.s+1)

4. Onpe4enzrb3HaqeHLreQasn npv(@ *0) u(a+a1H(s)=ffi
5. Onpe4erram 3naqeHrre q@crorbr cpe3a Anfl rrepe,qaro.ruofi Qyurqzu

H(s) = 10

(0.5.s+1)(0.1.s+1)



6. flo gaAannoft uepe4aroufroft $ynrquu olpeAenrrrr rB KaK]Ix r]IlroBbx 3BeHbeB cocrout CAY

//(s)= 
=t1,"9*9'9t'),' 0.01s' + 0.2s + I

7. flo Aannoft flepeAarorrHofi Qyrr quu /{(s) = 8se-"0'0r KarIecrBeHHo uso6pasutr

xapil(repucrlrKlr h(t,), A(ro), q(co)

8. flo npune4eHuoMy ypan{reuruo cocraBllrb crpyKrypuylo cxeMy

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

9. Oupegenurr Ar{arra3ot r,trgMeuenzs ilappMerpa K, npu KoropoM 3ttMKHytarl eAr,rnzqHofi

o6parnoft cBr3blo CAY, ycrofiuzna.

w*,(s)= 
"ffig" + 1(

Boupocrr K 3arrery rro Kypcy <<Ocnosbl yrlpaBJreH[s rexHrrrlecKrlMrl c[creMaMrl))

6. KnaccnQnraqur CAV.
7. Jluneapusaqur ypaBneul.rft CAY.
8. (Doprrrrr sarrfrcvr auQrleppnqqanbHED( ypanuenzfi CAy.
9. XaparrepucruKr{ 3BeHbqB CAY.

a) npeuennrre;
6) uacrornue;

10. AnepnoAurrecKoe 3BeHo l-oro uop.rAK4.

11. Anepno.qnqecKoe 3BeHo 2-oro [opf,AKa.
12. Kone6areJrbnoe 3BeHo.

1 3. KoncepBar[BHoe sBeHo.

I 4. Irlnrerpupyrorqr4e 3BeHbS.

I 5. [uQQepeurlr{pyloqple sgeHbn.

I 6. 3seno c rrocrosuHbru 3afIaBAbIBaHI,IeM.

I 7. Vcroft.rlrBbre r MfiHuMaJtrruo-Sasonue sBeH6t.

18. flepe1aroqHuu Qynr{u4 }r rracrornbre xapaKTepI4cr}IKI,I flocneAoBareJlbno coeAnHeHHED(

3BeHbeB.

19. flepegarowrar @yurUl4 E qacrornbre XapaKTeplrcrrlKrl rlapaJlnenbuo coeAlIHeHHBD( 3BoHBeB.

20. flepnoarrlarr rDytr qus E rracrorHbre xapaKTepl{cr}rKll3BeHa, oxBarlenHoro OC.

2 1. Ilepe4arorluble QFIxIIut CAy.
22. Y croirwrBocrb nrHeaprf oBarIHbD( CAy.
23. Kpmepzft yctofi.mBocrg fypruqa.
24. Kpmepzfi ycroftwnoctfr Hafirnucta.
25. Ilorapa$rrruuecrczfi rpufepuE ycrofiwxnoctu Hafirnucra.
26. Kpwrepnft yctoftuunoctia Muxafirosa.
27. Currreg CAY rraerolorr,r IIAX.
28. florasareJrr{ Kaqecrna nQpexo4Hbx pex}IMon CAY.
29. Meroau rroBbIIIneElIt ctbru.Iecroft toqnocru CAy.
3 0. To.urue MeroAbI llccne.UoBanux nennnpitllrx CAY.
3 1 . rlacrornrui uetoA oflpeAenenl,It aBTol(one6annfi .

32. Onucanue Al{cKperubx ptlcreM c uoMolrlrlo pa3nocrHbx ypanuenuft.

33. ,{ucrpernoe npeo6pa3o$aHfie Jlaunaca ra ero csoftctsa.
34. flpuueneHr.re AucKperuQro upeo6paao$aHr4r IlannacauZ-npeo6pa3oBaHl,Irl NIt anurvsa

tlMrlynbcHblx clIcTeM.

35. OnruIr,rarlbHbre CAY.



7. Y.re6no-MeroAlrrrqcnoe u nHQopMarlr{oHHoe odecneqeHue Arrcq[rrJrrrHbr

a) o cuoeru aa rumeparnX)p a :
1. (DeAoron A.B. Ouroqu reoplrr 4BToMarilqecKoro yrpaBnenufl Oucx: Oucrufi

rocyrapcrBennrrft rexFr4rrecKr,rft yrnr,rBepcr,rrer, 2012.- 279 PeNuu Aocryra:
http : //www. iprbookshop rru/.

2. Pu6ar JI.A. Tooprt aFToMaruqecKotro yrpaBneHr{ff. gacrr I. HenpepbrBHbre cr4creMbr.-
Benropog: Eenropogcrpaft rocyrapcrBennrrfi rexuoJronrqecrraft yur4Bepclrrer r,rM. B.f.
Illyxora, 2012.- l2l c.t- Pexurra AocTyrra: http ://www. iprbookshop.ru/.

3. Pu6ar JI.A. Teopur ABroMarllqecKoro yrpaBnenr{r. gacrr II. ,{ucxpernue cr4creMbr.
Benropo4: Benropo4crfi,rft rocyAapcTBenuru:i TexuoJroru.recrufi yu]rBepcr,rrer r{M. B.f.
IIIIa<ona, 2012.- 65 c.t- Pexnu Aoc[yrra: http ://www.iprbookshop.ru/.

6) d o nonnum eilbH et ntlme p atnyp ct :

1. Iftnna ,{.[. Teopur aBToMarurrecKoro yrrpaBJreHafl. Torra l. Jluneftsrre cracteurr.- M.:
OI43MATJIL4T,2007 .- 312 c.- Pexurvr Aocryra: http://www.iprbookshop.rall2967.- 3EC
<IPRbooks>.

2. Conpeueunult aEToMarlr6a B cl,IcreMilr yrpalJleHr{r rexHoJrorr{qecKrlM}r flpoqeocaMr,r: Yqe6.
roc. / B.II. kInruun, M.IO. flepyxrrrr - M.: HI,I{ I4uQpa-M, 2013 - 400 c. ISBN
978-5-16-005 l 62-8.

3. Bopuceau.r, A. B. Teopux ztBToMarl{qecKofo yupaBfienlrs: gJreMenTapuoe BBe.qeHr{e c
rlpllMeneHr4erra MATLAB. - M.: I4nQpa-M, 2014. - 200 c. - ISBN 978-5-16-101828-6 .

4. .{rrronon B.II. MATLAB. flonnrui caMo1'.rvrerrr.- M.: AMK Ipecc, 2014.- 768 c.-
PeNuna Aocryrra: http://www.iprbookshop.ru/.

e) npo zpauuuoe o6 e cne\eHue u llumepuem-p e cyp cbt :
rlaKerbr: MATLAB
httrr://elibrar.v.ru. Hay.urar greKrponnar 6E6rtltorera;
http:// exponenta.ru

z) nepuoduvecKue uzd anwn :
1. Xypnar <flpo6nerr,rbr reQpuu 14 rpaKrlrKrr yrpaBneHrrr>. ISBN 0234-4505
2. Xypnar <<Hanorexnono{'uu: Hayra v rpo}r3BoAcrBo)) ISBN orcyrcrByer
3. Xypnzur <Ilpu6opocrpogHre r{ cpeAcrna aBroMarr.r3aur{D) ISBN orcyrcrByer
4. Xypnan <MexarporurKai sBroM arvrsa\w' yrpaBneulre> ISBN | 684-6427
5. Xypnan <Hauo- r.r Mr.rKppcucreMuuu rexnrlKa). ISBN 5-94836-063-6.

8. MATEPIIA"IbHO-TEXHI4TIECKOE OEECIIETIEHIIE ATICIII4IIJIIIHbI
(OCHOBbIYIIPAB.IIIEHVATEXHI4TIECKI4MI4CI4CTEMAMII>

Ha6op cnaftAon:
1.,{nr.nenu.arexqfifi r4crronb3yeTc.f, Mynbrr,rueAuftnoe o6opy4onauue.
2. flporparr,rrranrren4reru:MATLAB.
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