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I . IIE,III O CB OEHVIfl IIWCIInIIJIIIHbI

I-{emu:a ocBoeHI,It,4I,IcqurIJII{rbt <OcHos6I yrrpaBJregr{fl TexHr.rqecKr,rMr,r crrcreMaMr4) rBJrflrorct

o3HaKOMJIeHI4e C OCHOBaMId TeOpIdIj aBTOMarr4qeCKOrO ynpaBneHlrg lr [onr{eHr,re [paKTkrqecKprx

HaBbIKOB I'IC[OJIb3OBaHI4' COBpeMeHHLIX MeTOAOB AHa-JII43A I,I Ct4HTe3a CI,ICTeM aBTOMaTI{qecKOr-O

yrrpaBneHr{.rr TexHr.rqecKuMr,r c}rcTeMaMv.

Crygertru AoJIXHII ll3yr{rlTb oclroBHble flplrHrll.rrrbl noorpoeHus cr4creM aBToMarr,rqecKofo

yilpaBneHl{x (CAV), MareMarl{secxuft annapar ux onIacaHvr, ocHoBHbre rroKa3areJrlr rd orIeHKr4

KaqeCTBA IIpOtleCCa )rlpaBJIeHIIfl, MelOAbI aHaJILI3a CIlHTe3a JIpIHefiHbIX, UelUUeftUbX 14 Ar,rCKpeTHbIX

cilcreM. llosulwarr HoBbIe HalpaBJIeHI,Is ptBBLITTIt coBpeMeHnofi reopurl y[paBneHr.tr r4 [pr.rMeHtrTb r4x

K perrreHHrc KoHKpeTHbrx 3aAaq

2. MEICTO AI,ICUI4IIJItrTHbI B CTPYKTYPE OIIOII BO

fiauuax ALIcIII4nII,IHa orHoc]ITcfl r o6sgareJrbHbrM AlrcqurrJrr.rHaMBapuarlrsnofi.racru OIIOII

Itypc recHo B3aI{MocBfl3aH c ApyH,rMI4 Ar4crl?rlnrrHaMra raKr4Mr{ KaK: <Marerraarura>

<3lenrporexrrnKa)), <SuerrpouvKa vr Mr4Kpolpoueccopuail TexHr4KD).

B xoAe yue6uofi flpaKrr,rKr,r cryAeHTbr Aonxnbr ocBoHTb rraKer MATLAB.

:J" KOMIIETEHTII4II OEyTIAIOIIIETOCq, @OpMI4pyEMbIE B
PE 3yJrb TATII O CB OEHI.d.fl [I'dCUI4rrJrr4HbI

Ilpoqeoc I,I3f{eHLIfl AI,IcquIrJILIrubI HanpaBJreH Ha ftoprvruponaHr.re cneryrorqufi rorunereHrlr{H:

cuocoSsocrbrc, npeAcraBJlsrb aAeKBarHyro coBpeMeHHoMy ypoBHro sHaHI,Ift HafrHyrc Kaprr{Hy M]apa Ha

ocHoBe 3naHufl ocHoBHbIX [oJror(eH:I,Ift, 3aKogon rI Mero,uoB ecreorBeHHbx HayK u MareMarld6r{

(orrK.1).

B pesylrrare r,r3yqeHr4r Ar.rcqulnrdHbr cryAeHr AoJrxeH :

3 n a rr, : o cHoBrrbre rro Jro)KeHrzfl coBpeN/teuuofi reopull ylpaB Jrer{r{f, .

Yuerr,: paccqnrblBarb 14 rlpoeKTr.rpoBarb gJreMeHTbr r{ ycrpoftcrna, oc}roBaHHbre Ha pa3rr4rrHblx

Qtzsuuecrzx rr]lr{Hrlr{nax Aeftcrnras

B.raAeru MeroAaMIr MareMarl4tlecKoro alurv3a u MoAeJrI{poBanlrkrs, Teoperr{qecKoro vr

3KCnepI,IMeHTa[EHOfO r{CCneAOBaHIIfl TeXHI4qeCKrrX CIICTeM.



4. CTPyKTypA r4 COI(EP}I{AHLTE Ar4crlr4rrJrrrHbr

O6qas rpyAoeMKocrr, AI,IcqmIJraHLI cocraBJrfler 3 gaqernrx eAkrHr,rrlbr, 1 08 .racon
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t-'1

I
OcnosHrre floHflTus n
onpeAenelHr,rs. Teopvkr
ynpaBreHns.

6 I 1
az 1/100

2
Jh,Inefinrr,e cncreMbr

YnP4EIellar.
6 2-:\ I 2 2 t/33

J
MarenrarltqecKoe
onucaHlre 3BeHbeB Ll

CAY
6 4-:; 2 2 5 2/50

4
Xaparrepacrzrra
3BeHbeB U CUCTeM

6 6-7 2 4 5 3ls0
pefirltrr-ronrp

olr J\lbl

5
Ilepegarovuue
drynKquu CAV 6 8-9 2 4 5 3/50

6 Ycrofiqunocrb CAY 6 10 2 4 ) 3/50

7
Kaqecrso npoqeccoB
yrpaB4e4r{{ 6 11 I 2 2 2t66

8
llosrrmettr.re KaqecrBa
clrcTeM ytlpaBJreHr,rt

6 I2 I 2 J v33
pefirunr-ronrp

onr J'{b2

9
FlerusefiHue cucreMbr
vnpaBJIeFIt[r.

6 t3 I 4 4 3/60

10

Meroqu flccJreAoBaHr,rf
ycrofiuunrtcru u
asrororeOaHIlft

6 r4 I 4 4 2140

11 l(ucrperuue crrcreMlr
vnoaBreHhs

6 15 I 2 4 2/66

t2

MareuarlsecKoe
o uLIcaHI,Ie I{MnyJIb CHbIX

SJICMEHTOI} C AMTIJIII-

ryAHo-r,rMrrrynbcHofi

ryeay4444efi

6 16 I 2 4 2/66

t3

YpanHeuvr, nepeAa-
TorrHbre rfyurqrau u
qACTOTHbIE

xapaKTeprrcTr4Kn
14MTIVJIbCHbIX CIICTEM

6 T7 I 2 4 2t66

t4 Mero.qrr aAanrlrBHoro
VNDABNEHUS

6 l8 1 2 5 2166
pefiruur-ronrp

onr Ns3

Bcero 108 18 l8 36 54 29l53Yo 3arxeT



C ogepxanr{e Ar{ cqrlrrJrrrHbr

Jlenquu

Teua 1. <Ocuonnbne [oHsrr.rl{ rr olpeAeJreHr4r reopuu ynpaBneHr.rr).
Crpyrrypa C.Ay, nosAeftcreze Ha clztcreMy. OopruyrupoBaHr,re qenu ylpaBJreHr4fl B TexHr4qecKr4x,
sKoHoMr4qecKr{x 14 corllranE Hbrx cr4creMax. Knaccu$ur<aqus CAV.
T eu a 2. <<Ilwteirnbre clrcreMbr yrrp aBn e H r,r{ )
MareMarI4.recKoe orrvlcankre CAy. BogAeftcreprs.Ha cr,rcreMy r4 rrpr{Hur4rr cyrreprro3r,rquu.
Jluueapusaqu:s ypaBueHuft nosuyqeHrroro ABr,Dr(eHr{r.
Teprn 3. <Mareuarr4qecKoe onr{caHu e 3BeHbeB v CAV>
MarelMaru.recKl,Ie ocHoBbI'reopuu aBToMarr,rrrecKoro ynpaBneHr4s. flonsrlae oileparopa cucreurr. flne
(poprvru Marel\[arllqecKoro oilLrcaHr4fl,3BeHbeB r4 cr,rcreM yrrpaBneHr{s: coKparueHHa.fl 3anrzcb

au(f$epenqpliulbHofo ypaBHeHI4r, repeAaro.rurre (pyHr<qzu. llop.aAoK MareMarr{qecKofo orrr4calvrs..
Tevra 4. <Xaparcrepr{crprKn 3BeHbeB lr cr4creM)
Bpeueuurre xapaKTepvlcrvrr<Lr. E4zHuunar Synr<qua rz Aenbra (pyurqrzx, orpeAeneHne. Ilepexo4rraflLr
BecoBa{ (fyruqun rr r4x onpeAeJrenr,re.

Teua 5. dlepe4aroqHbre $yHxqrzu CAy)
flepe4arounue Synr<quz CAV tro yflpaBnrrorrleMy r,r Bo3MyrrlarorleMy nos4eftcrnuJrM, rro ouru6rce 4ru
pasoMKHyroft Il saN,Ilmyroft cucrel{. Craru.recKlre u acrarr,rqecKr,re czcreMr,r, rroHrrrde crerreHu
acraru3vra.3eNonrr perynnpoB aHvrs..llpeo6pa^:oBaHr,re crpyKrypHbrx cxeM.
Tepra 6 <Vcroft.rr4Bocrb CAY).
floHnrr,Ie o6 y'crofiuzBocrrr nuneftur:x crrcreM. OcnoeHbre olpeAeneHuxyctofiuuBocrr.r.
Anre6pazvecrcnft rpurepuft Payca-f ypBrzrla. rlacrorHr,re Kpr{repr.rr4: Mraxafiroea.Haifi<sucra.
PacupocrpaHeHr,Ie KpilTepr4r HafirceIacra na noraprz(fMr.rqecKr,re qacror.rrbre xapaKTephcrr.rKr.r.
Tepra 7 <Kaqecrno rrpo{eccoB ynpaBneHr,r.s).

flocrpoeHI,Ie rpunoft [epexoAHofo npoqecca. Cnssr Mexly BpeMeHHbrMr4 r4 rracror]rbrMr4

xapaKTep[crrrKaM]r. Kopuenrre MeroAbr orIeHKr4 KaqecrBa cr4creM yrrpaBneHnr. I,IurerparbHbre orlenKr,r.
rlacrornrre Kpr4Tepuu KaqecrBa. ToqHocrr cncreM yrrpaBneHr,r.fl B Tr.rrroBbx pexr{Max, cocraBJrsroIque
oueHKI,L Kos{l(fu{zenrrr ourz6or, croco6br r{x olpeAeJreHlrs. Crenens acrarra3Ma CAV u ee Br[sHr,re
Ha roqHocrr. r{yncrnzreJrbHocrb CAy.
Teua 8 <flonsrnreHrre KaqecrBa cr{creM yrrpaBneHrrr)
flonrrnrenne r(aqecrBa rrepexoAHbrx rpoqeccoB.3a1arra crrHTe3a rro 3aAaHHr,rM rroKa3aren.sM KarrecrBa.
Bne4enue [o()JreAoBareJrbHbrx r,r flapannenbHbrx KoppeKTrlpyroqux 3BeHbeB lr 3BeHE,eB B rlerrr4

o6pa'rurx csflgeft, Cuures KoppeKrr4pyroqux ycrpoficrn uo IIATIX. floerrlrreuue rorrHocru, Teopur
unBaprra*THocrr,r ra roru6zuupoBaHHoe ylpaBneHrre. Cr.rnres cucreM yrrpaBneHr,rs. MeroAsr crrHTe3a: [o
TIITIoBbIM crarrAaprHbrM ypaBHeHr4.rrM. KopHeBbrM MeroAaM, no JIAHX. MeroA rrpocrpaHcrBa
cocrosHzft.
Teua 9 <HennnefiHrre crdcreMbr))

Onpe4erenfi€, HeJrlrHefiHbrx cracrerr,r. Ocnonubre B]rAbr senzneftHrrx 3BeHbeB CAV n ux
xapar(Tepr4cTtrKLr.

Tepra L 0 < To'+mre MeroAbn r{ccneAoBaH ux y ct oituuBo crr4 v aBToKoJre 6 alnuit>>

Mero4 $asonoft rrJrocKocrr4. OasonHe rpaeKTopr4u o6HrHoeeHHbrx manefinsrx crrcreM. Onpe4ereHze
oco6ux roqeK r4 TpaeKTopuft, uone4e)Hrze rpaeKTopufi.aa rrJrocKocrr4. d>a:onrre rpaeKTopuer CAY c

uenz.neftusrMrr 3BeHbrMtr. (Dagoesre rpaeKTopr4r4 r{ MeroA ToqeqHbrx npeo6pasosaHnft. MeroA
Jknynona: (pyur<qzu JlauyHona, TeopeMbr o6 ycroftuuBocrrr, acr4Mrrrorr{.recKofi ycroftuunocru,
ycroii.runocrrr B rlenoira, ueycrofiqlrBocrr.r. MeroA llpuuaconsrBanvrs' rlacrornufi MeroA B.M. llonona.
Teua 11 < llpz6rrDKeHHbre MerJrbr lrccJreAoBaHuxyctoiruuBocrrd r,r aBToKone6auuit>>

MeroA rapMorrr{qecxoft rurueapv3apn. fapuouuuecKa;r nuHeaptrca\ufl. nerunefinocreft. Cuoco6rr
onpeAeJreHr,rfl aBToKoJre6anufi..9acrornufi MeroA onpeAeneHr4s aBToKore6asnfr,. Orrpe4ereuue
aeroKore6aHlrft n gaur<uyrofi czcrelre, IzlccreAoBaHr4e rore6areruHbrx [epexoAHbD( rrpoqeccoB.

Ouzcanrae flp,c{ecca, cnoco6rr onpeAeneHl4fl napaMerpoB nepexoAHoro flpoqecca.
Teprar I 2 <,{u cnp erHbre cfioreMbr yrpaBreHr.rs )



Ocuonnlre rroHflTvtg.I{ olpeAenenkrfl,. KeaHroeaHr4e cr{rHzura Ho BpeMeHr,r, ypoBrrro r.t BpeMeHrir u
ypoBHIo. Mo4ynxqut cl{rrrtuloB, BI4ArI MoAynflrlr{[. I4unynrcnbre gneMeHTbr r4 r4x c,rarr.rqecrr.re
xapaKTepr{cTr4Kr4.

Teua 13 <MarervrarnqecKoe orrlcaHlre I4MnynbcHbrx oJIeMeHToB c aM[JII,ITyrHo-I4M]rrymcnoft
ruogymqueft>
Peruellamre (pyuxquu. PasHocrHbre ypaBHeHnxl4gearisHrrft zlrnynrcurrfi sJreMeHT r{ ero
xapaKTepr,rcTrrKr4.

Tenaa 14 <Vp,asHeHvls., [epeAarorruue $yunqr4r,r r{ rracrorHbre xapaKTepr4crl,rKr{ r4MrrynbcHbrx crrcreM)
Vpanueunr z rrepeAarorlHlle Syurcqrau pa3oMKHyrbrx r.rMrrynbcHbrx crrcreM. Csoftc:rna nepeAaroqHrrx
(pymqufi. rlacrorurre xapaKTepl{crt4Klr pa3oMKHyrbrx r4MrrynbcHbrx crrcreru. llepe4aroqHbre $yuxqrau
pil3olvlKHyrblli kI3aMKHyrbIX tlMrlyJrbcFrbrx cr4creM c eAr,rHlrtrHoft ra uee4rlnz-IHofi o6panroft cBfl3bro, c
[MrIynbcHbIM gJIeMeHToM Ha BbrxoAe, c r,rMrryJIbcHbrM gJreMeHToM B qenu o6parHoft ce.{gz.
Vcrofi.rusoclr nunefiHbrx LtMrrynbcHrlx crrcreM.
Tepra 1 5 <Mero4br aAarrrr4BHof o ylpaBJreHr,rr))
Crpyxtypu 4AarITIlBHbIx crlcreM yrlpaBneHlrx. (Dyurqrzrl KarrecrBa. MeroArr rror4cKa oKcrpeMyMa.
Kpztepura tl uufopLITMbI caMoHacrpofir<u. Cucreurr aAa[TABHoro yrrpaBJreHzq. Cr4creN4rr
sKcrpeMilnbH()ro ylpaBJIeHI4fluperyrrvpoBaHr4f. Cucreutr c MoAeJrbro, ct4creMbr c rroAcrparrsaearofi
MoAenbro. Cractenmr, ocnollaHHbre Ha MeroAax utyuaftuofo rol4cKa.

T eurr lparTl,rqecKux s aHqfl,Ift

Terr,r a Ns 1 . Irlc cneA o n au ve rv*aMlrrrecKr,rx xap aKTepr{ crr4K Trrrr o Bbrx 38 eH b eB.
TeIrra Jrlb 2. Zr:cneAoBaHr4e qacrorHbrK xapaKTepr4cuar< CAV.
Tenaa J"lb 3. ?l;cne4oBaHue ycroftuznocru lznefinux CAV.
TeNra Ns 4. Oqeuxa KarrecrBa rrepexoAr{oro npoqecca CAY.
Terraa Jt 5. Vrry.rmeHl4e KaqecrBa npo{ecca perynr{poBaHnfl. CAV nne4eHr4eM rrocJreAoBarenbHbrx
KoppeKrrpyrorrlux ycrpoft crn.
Terr,ra J\b 6. I4ocleloBalpre crrcreMbr c 3arra3,rlbrBaHrreM.

Terrla Np 7.LI<>urcroBaHlre AIIHaMI{KI4 rrenuneftnrx aBToMarr4trecKr4x cr4creM.
Terua Jllb 8. ZccneAoBaHI4e ,AI{HaMr4Krir pereftuofi crrcreMbr c rn6roft o6pauroft cBr3b,ro.
Teua Ns 9. Irk:cneAoBaHr.re r,rMnynbcHbx CAY.
Teil,ra Ns 10. ?[ccne4oBaHrle cl4creMbr ynpaBJreHrrfi HecrarluoHapHbrM odrexrou.

5. OBPA3OBATEJIbHE,I E TEXHOJIOTI4I,I

Izlsy.reuue AI4cIIulnI{Hrr <Ocuonu y[paBJreHr{fl TexHlrqecKrrMrr cr{creMaMr{) [peArronaraer
He roJIbKo 3an:oMI4HaHI,Ie u .[oHI,IManvle,Ho tr anzuruts, cr,rHTe3, pe(pnercraro, Soprvrzpyer yHr{BepcaJrbHbre
yMeHLIs lI IIaB6IKL,I,.f,BnfiIoullecs ocnonoft craHoBJreHus cnerllriurzcra-npo$eccr4oHaJra. O4naro roJrrKo
cpe.4crBa,qI4crII4rInrIHrr <OoHosbI ylpaBneHr4.fl TexHr4qecKr,rMrr cr4creMaMr{)) HeAocraroqHbr Int
lpopnazponaHrrr KJrroqeBbrx KoMrreresrlzfi 6y4yqero cleqnaJrr4cra.

[mpt>atm3a\Lrr4 KoMrlereHTHocrHoro rroAxoAa rrpeAnafaercr r,rHTerpr4poBarb n y.re6uufi
npoqecc I4HTepaI(TI4nnrre o6paroBareJrbHbre rexHoJrofr{r{, BKJrroqax zuQopnaarlrloHHbre r4

KoMMyHLIKaIITtoHHbIe rexHoJlor[z (ZKT), npn ocyqecrBJreHzrr pa3nr,rr{Hbrx Bt4AoB yve6Hofi pa6our:

- )I'Ie6HyIo AtrcKyccl4lo;

- oJIeKTpoHHbIe cpegcrea o6yuenzx (wafi.g-leKrlrzr4, KoMlbrorepHbre recur);
- lttrcraHrlr,roHHbre (cerenr;re) TexHoJrorur4.

Teu cenauu co3Aalorc.a ycloBils Anflpearrkr3arlrrr.r KoMrrereHTHocrHofo rro,qxoAailpvvgy-vem:zra
Allcqunnr,rHrr <Ocnosbr ylpaBJreHr.rfl TexHr.rqecrorMr4 crrcreMaMr4)).



Teru causrlr,r co3Aarorcfi ycnon[t Anfl pgiur,r3arllrrl KoM[ereHTHocrHofo noAXoAa rrpu r{3yqeHr,rr4

Al,rcqulnlrHrr <Ocnonrr y[paBJreHr..rr rexHuqecKr{MLr cracreMaMr{)).

6. OIIX]HOqHbIE CP]OACTBA ilNfl TEKYIUETO KOHTPOJIfl
YCIITEBAEMOCTI4, IIPOMEXYTOIIHOIZ ATTECTAITVIVI IIO
IITOIAM OCBOEHII,fl AIICIII4fIJII,IHbI Vl
YIIE BHO -ME 1I OAI,TTI]E CK O E
cANro crofl TEJrbHOrz pABoTbr cTyAEHToB

3, llocrp ourr norapuSvvqecKr{e qacrorHbre xapaKTep}rcr}rKr,r :

rr/ \ 100.(0.05's+1)(0.005.s+1)f/(s)==@

4,, flocrporrl norapu$urnqecKr4e qacrorHbre xapaKTepr{crrlKv :

H(st\ = 100's'(0'001's+1)
-^ \" '/ (0.01 .s + 1)(0.05s + 1)(s + 1) 

'

5, floctpout norapurpuzqecKr4e qacrorHbre xapaKrepr,rcrt4Kr,r :

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

(:0,01"s + 1)(0.25s2 +0.6.s + l)(s + 1) 
'

OBECfIEqEHI4E

[m oIIeHKI,I Terylrlero KoHTponr ycneBaeMocr]r cryAeHToB rrpeAycMorpeHo rpLr
pefirznr-r<oH:fpoJrr, upoBoAr,rMbx conJracHo rrpr4HflroMy B yHr.rBepclrre're rpa$r.rny.

Ilporrnrlxyrorruar arrecrarlr{f - 3aqer.

f$n cuwocmonmenuaoil padamot cryAeHTaM fipeAocraBrrercr eJre](rpoHHar Bepcus
MeroALIqecKIix yKa3aHIafi rc CPC r4 cfrzcoK sanattuit, Koropbre AoJrxHbr 6rrm nrrnoJrueHbr.

TEMbI, BbTHOCIIMbIE HA CAMOCTO.flTEJIbHyIO ilpOpAEOTKy

1. Iloxasarerr,r KaqecrBa flepexoAnbrx pexr,rMoB CAy.
2. Onucanr,re Ar{cKperHbrx clrcreM c [oMorrlbro pit3HocrHbrx ypanuenuft.
3. Onrr,nnranrnrre CAV.
4. Mero:ur rroBbrrrreHur crarr{qecroft ro.rHocru CAV.
5. Vcrofi Frr,rsrre ri Mr,rHr,rMalrrno-([asoBbre 3Benb.s.

BOtIPOCbI
r peftrnxrr-KoHTpoJrro guanufi cryAeHT'oB

Pefirunr-xonrpom J\bl
1 . flocrp,6s15 norapu(pIvrzqecKrre qacrorHbre xapaKTepr,rcrlrKr,r :

11(s) ==

100.s(l .s + 1)

(0.02.s + 1)(0.01's2 + 0.05.s + 1)

2. flocrp,st,r1s norapu$uzqecKue qacrorHbre xapaKTeprlcrt4Kr,r :

11(s) =,
100(0.02's + 1)

s. (0,05.s+1)(0.01 . s2 +0.2. r+ 1)

6. flocrpourr norapu(prr,rrqecKLre qacrorHbre xaparTepr{crltKrd:



{4.(0.001 .s + l)(0.05 .s + l)F/(s)=ffi
7 . flocrprorarr norapra(prvrraqecKr{e qacrorHbre xapal(Tepr{crr,rKr,r:

so. (0.001 .s + 1)(0.002.s + 1)rf /.\ -
s .(0.01 .s + 1)(0.04.s + 1)

8. llocrprozm norapraSrrauqecKr,re qacrorHbre xapaKTepr.rcrr{Kr4 :

FI(s)= 50'(o'ool's+1)
s'(0"01.s+1)2(0.04.s + 1)'

Pefirnsr-xourponl Ns2
1. 3aAaua repeAaroqnar (fynr<qil.r 3aMKHyroft cucrerrarr. Onpe4enurB, rrcrroJrb:tyxt<purepuit

ycroft.rranocrz fypnuqa, ycrofivuBa cr,rcreMa r.rnu ner?

f1(s) = 
"o 

+ 20", +1rTrr .91s + l '

2, 3aAauia uepeAaroqnar $yuxqar{ 3aMrHyroft ct'rcreusr. Onpe4enxrb, r,rcrroJrb:ryx rpr.rrepr,rft
ycroft*runocru MuxaftnoBa, ycroft.ruea crrcreMa ranra ner?

!!(:\ =-- 1000
-- \-/ (25.s + 1)(0.1 .s + 1)(0.01 .s + 1) + 1000 

'

3. 3a4ania [epeAarorluax Qynrql,rlr paroMKHyroft cncrcurr. Oupe4eJr]rrb, r4crroJrb3ys rcpurepuff
ycroft*rrEnocru Hafixezcra, ycroftqraBa 3aMKHyraA cvcrella zlra ner?

rrls\ - 50

(25.s + 1X0.1.s + 1X0.01 .s + 1)

Peft rusr-xonrponr Jtlb3

l" 3aAanil [epeAaroqnar (pynrqplt 3aMKHyrofi cr,rcrerurr. Oupe4erurb, r{crroJrbsyr r<prareprzft
ycrofturanocru fypnzqa, ycroft vr{Ba cr,rcreM a urtu ner?

H(sy=#
2" 3a,4anil repeAaroquax (lynrcqur pa3oMKHyrofi cucreuu. Onpe4eJrlrrb, r4croJrb3yr rpzrepzft

ycrofiuunocru Haftxsr,rcra, ycrofiqr,rBa 3aMKHyrar crrcreua unu Her?

H(s) == 1

(25. s + 1X0.1. s + 1X0.01. s + 1)

3, 3aAaua [epeAaroquar ([yHrqur. Oupe4errvrrb, Tr.rrr 3BeHa.

F/(s) = 

-^ 

1"\"/ (o.oo1.s2 +0.11.s+1)

4, Onpe2;em.rrr 3naqeHlre Qasn ntrtu(o - 0) u(a + a,H(s)'=ffi
5, Onpe2,enzrr 3raqeHtle qacrolrbr cpe3a Anfl rrepeAaroqnoft (fynxqzz

t/(s) = 

- 

10

(0.5.s+1)(0,1.s+1)



6. flo sa,qauuoft repe4aro.rHofi (pynrcqurE ofipeAeJrr.rrb rlrc KaKHX Tr.rloBbx 3BeHbeB cocrour CAY

r'I(s) = =tli(F 9'9t'),' 0.01s' + 0.2s + I

7. flo gauuoft nepoAaror+roft (fynxquu H(s)= 8se-'00l KaqecrBeHHo r,rso6pasurr

xapaKreprcrriKr.r h(t,), A(ro), q(ro)
8. flo uprunegeHHoMy ypaBHeHlrro cocraBlrrb crpyKrypHyro cxeMy

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

9. Oupe;lerurr Ar{a[a3ou r,r3MerreHkr.fl rrapaMerpa K, npa KoropoM 3aMKHyrafl eAunpr.rHofi

o6parnofi cBs3bro CAY, ycroftuzna.

I,lt oor(s)= r ,ut. n
^r' +,s' + 10s + K

Ilonpocu K 3arrery rro Kypcy <Ocuoebl yrlpaBJreHnq rexHrIqecKIrMI{ cl{creMaMrl>

6. Knaccu$nraqur CAY.
1. Jluneilpusaqur ypaBueHvfi CAV.
8. (Doprrarr sankrcv auQ$epeurlr4 irJrbubrx ypanneHzfi CAy.
9. Xaparcepucrr.rKr,r 3tseHbeB CAY.

a) nperrrennue;
6) uacrrornrre;

10. AnepuoAr,rqecKoe 3BeHo 1-oro ropf,AKa.
11. AnepuoAr4rrecKoe 3BeHo 2-oro [oprAKa.
12. KonedareJrbHoe 3BeHo.

I 3. Koucr:pnarrlBHoe 3BeHo.

1 4. Irlnrerpupyroqre 3BeHbfl .

I 5.,{uQdrepeHrlr.rpyroilI}Ie 3BeHb,{.

16. 3neno c [ocrosHHbrM ga[a3.ubIBaHI{eM.

I 7. Ycroii.rr{Bbre r,r Mr,rHr.rMzrlrbHo-(p asorrte 3BeHb.f, ,

18. llepelaroqnar (pynrqr,ra u qacrorubre xapaKrepr.rcrr,rKl{ flocneAoBareJlbuo coeAI,IHeHHbx

3BeHLeB.

19. flepe4aroqHalr (pynrqna u qarc'rorubre xapaKTepr{cruKr,r rapaJIJIeJIbHo coeAI4HeHHbIX 3BeHbeB.

20. Ilepuogvrqnafl Qynrqr,rr lr qacrornbre xapaKTeplrcrr{Kr{ 3BeHa, oxBatleHHoro OC.

21. flepe,rlaroqubre (fynrqrav CA.y'.
22 . Y cr oii.rr4B o crb JILIHe apll3oB aunbrx C Ay.
23. Kpurepufr ycrofi.u,rBocrlr fylrsuqa.
24 . Kpureprafi ycroft .u.IBocrI{ Hafi rnucra.
2 5 . IIor apu$ rrrr.ruecruil xpur epu,ir ycro fi uzn o cru Haft rsrcra.
26. Kpurepuft ycroft.ruBocrl{ Mlxafinona.
27. Culrrres CAV rr,rero,qor,r JIAX"
28. llor<a:lareJru KarlecrBa uepexoAHbrx pexl{Mon CAY.
29. Mero,qrr rroBbrrrreHlrr crarlatlecr<oft ro.Inocrz CAY.
3 0. Toqnr;re MeroIbI LIccJreAoBaHus. neruneiIrrrx CAV.
3 1. rlacrc,rnrrft naero4 olrpeAeneHldt aBToKoJle6anuir.
32. Onucitru.re Ar,rcKperHblx cl{creM c rIoMoIIIbIo pa3uocrHbx ypaeueuuft.
33. ,{ucrpernoe npeo6pzu}oBaul{e Jlanlaca r ero csoftcrsa.
34. IlprarueHeulre Ar,rcKperHoro npeo6pasoBaxr4fi IlatnacauZ-npeo5ptrtoBaHrt l.ns,aHutursa

vMny.irbcHblx cLIcTeM.

3 5. OnrnnaaJrbHble CAY.



7. Yqe6no-MerolrrrlecKoe u nnQopMarluoHHoe o6ecnerreHr.re Arr{cqurrJrrrHbr

a) acuoeuaa rumepamypq :
1' (De4o'ron A.B. Ocnosnr reopl4t4 aBToMarr.rrrecKoro yrpaBneHr{r Oucr<: Oucxzfi

rocyAapcrBenurrft rexnuqecnrafi yHrlBepcr{rer, 2012.- 279 c.- PeNrau Aocryrra:
http ://www.iprbookshop.ru/"

2. Prr6atc JI.A. Teopils. aB'roM;a;llrlecKoro ylpaBJreHr4s. r{acru I. HenpepbrBHbre cr4creMbr.-
Eenropo4: Benropo4cr<zft rocyAapcrBeunrrfi TexHoJroru.recrzft yuzBepcr,rrer r,rM. B.f.
T I l1n<orn a, 20 12.- r2l c.- Pe>nuna Aocryrra: http ://www. iprbookshop.ru/.

3. Prr6arc JI.A. Teopnx aBToMarI4qecKoro yrrpaBneHlrr. gacrr II" ,{zcxperuue cr4creMbr.
Eenropo4: Eenropo4cxttft rocyAapcrBeuurrfi TexHoJroruqecrvft yur4Bepcr.rrer rrM. B.f .

Tllyxo'na, 20 12.- 6 5 c.- Perrvrrra Aocryra: http ://www, iprbookshop.ru/.

5) I onomumerbHctfl numepqmypa :

1. Kuira [.II. Teopzx aBToMarrlqecKoro yrpaBneH[r. Toira 1. Jlzsefinrre cucreurr.- M.:
@I43I4ATJIUT,2007.-312 c.- PeNr.rv Aocryrra: http://www.iprbookshop.rulI2967.- 3EC
<IPRh,ooks>.

2' Conperlr,reunafi aBToMarHKa B cl{creMax ylpaBJreHr4r rexHoJrorurrecKr4Mr,r flporleccaMr,r: V.{e6.
noc. / B.rI. Lrntnun, M.rc. llepyxuu - M.: HI,I! I,Iu(fpa-M, 2013 - 400 c. ISBN
978-5..16-005162-8.

3. Bopucenuu, A. B. Teopux aBToMarl,IqecKoro y[paBneHvfl: grreMeHTa]pHoe BBeAeHr4e c
rrpr.rMeueHrreu MATLAB. - I\{.: I4u(fpa-M, 2014. -200 c. - ISBN 978-5-16-101828-6 .

4. ,{rrronon B.II. MATLAB. llonnuft cnMoyqr.rrerrb.- M.: IMK flpecc, 2014.- 768 c.-
Pexuu Aocryrra: http ://www. iprbo okshop.ru/.

e) np oep auuu o e o 6 e cn e q eHu et u I,Ium epn e rn -p e cyp c bt :
rraKerhr: ]VIATLAB
ltttp ://eli krr4rv.nr" Hayuyas eneKrpouu ax 6u6nuorerca;
lrttp:// exponenta.ru

z) nept,toduvecKue usdauufl :
1, Xypurur <flpo6nenabr reoprrr.r lr rpaKrr,rKr4 yrpaBneHrrn). ISBN 0234-4505
2" Xypniur <HanorexnoJromlr: HayKa rr npolr3BoAcrBo)) ISBN orcyrcrByer
3" XypHiur <flpu6opocrpoeurre Ir cpeAcrBa aBroMarr43arlr4r.r)) ISBN orcyrcrByer
4 " Xypniur <MexarpoHrrKa, aBroMarvsa\r4s, yrrpaBneHr.re> ISBN 1684-6427
5 XypHrur <Hano- r.r Mr{KpocucreMHrur rexHVKa>). ISBN 5-94836-063-6.

8. MATEPIIAJIbHO-TEXI{I{qECKOE OEECIIEIIEHI{E AI4CIII4TIJII4HbI
(OCHOBbI yIIPABJIEHIZIfl TEXHI,IqECKI,IMI,I CIICTEMAMI{))

Ila6op claft4on:
1. ,{na ureuza lenqrfi lrcnonrcyercr MyJrbrr{ueArzftnoe o6opy4onauze,
2. flporparrarrlHbreraKerbr: MATLAB.
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Pa6o.{a.r nporpaMMa o4o6peua ua yue6Hnfi ro4

llpororol3aceAaHr4x ra$e4pH Ns or ' foAa

3 ane4yroulzfi rca$ e4pofi C.M"ApareJrrH

13 ane,4yrorqufi ria$e4pofi C.M.ApaKeJr{H

lla6o.rarr rpolpaMMa o4o6prlna yue6uuft ro4

Ilpororol saceAaHvrx raSe4pu J\b foAa

C.M.ApaKeJr.f,Hilane4yr,cqzfi raQe4pofi

OT


