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l. rIEJrr4 ocBoEHI{.fl AI{CUUIIJrzHbr

I{elrvu ocBoeHI4{ AI4oIIII]JIITHrI <Ocnoebr y[paBJreur,Ir rexnr]qecKrzM[ cucrgvauu> rBJrrrorcrr

03HaKOMJIeHI,Ie C OCHOBaMT.{ TeOpI4I,I aBTOMaTI4TIeCKOTO yIIpaBJleI{I,lf, I,I nOIyqeHI,Ie npaKTa,crecKr4x

HaBbIKOB I.ICnOJIb3OBaHI,I' COBpeMeHHEIx MeTOIOB AHa.ltn3A Cr4Ij"re3A CI{CTeM aBTOMaTLI'qeCKOfo

ynpaBIeHl.r.f, TexHr,rqecKI,IMLr 0ucTeMaMr,r.

Cry,qeurn 4orrrIcH6r rr3yqrlTb ocHoBHLre npr,rHrlrznbr nocrpoeHr,rr cr4creM aB'rcMarr,rqecKoro

yupaBreHl4s (CAV), ruarenaruqecrzfi affrapar r4x oflrcaHrrr, ocuoBnbre no](a3areJrr{ 14 orIeHK?r

KaqecrBa npoqecca y[paBJreHl,rr, MeroAbr aIJ,ijJI 3a clrHTega mlnefiHrrx, sem.rsei'rnrrx ]I ,ul4cKperHr,rx

cactev. florrnrr,ra:rr, HoBr,re HarrpaBJreHr,rr pa3Br4Trrt coBpeMeHuofi reoplru ynpaBreur.rs l,r npr{Mea$rrb r.rx

K perlleHr4ro KoHKpeTHbrx 3aAaq

2. MECTO AI4CUI4IIJII4HbI B CTPyKTypE OIIOII BO

,{auuax gr.rcqr.rnJrlruA orHocuTcr x o6ssaremHuM Ar.rcIII4IrJrr.Ha}d Bapuarunuofi qacru OIIOII.

Kypc recno B3ar4MocBq3au c ,qpyfl,IMl{ Ar4crlurtJrv HaMpI TaKI,rMr,r KaK: <Mar:eltrLtura>

<3rex:rporexlrzKD, (SJrpnrpoHlrKa 14 MriKponpoUeccopHar rexnr.rro),

B xo4e y're6noft upirrruxu cryAenrEr AoJrxHbr ocBolrrb naxer MATLAB.

3. KOMIIE oFyrIAIOIttEIOCg, OOPMIIP

PE3YJIbTA o cB o EHI4g AI4CrIr4IIJII4HbI
Ilpoqecc AlrcqlrnJrr4HLr Ha[pauen Ha $opur4poBarrue cleAyrorqrfi FourrereHr(r4r,r:

cnoco6uocrt npe4

ocHoBe 3HaHfit ocHo

(onK-1).

B pesylmrare ,4r,rcI{E[JIr.IHbI CTy.{eHT AOn}r(eH :

3Harr,: ocHoeHr,re nor cosperreruofi TeopuH ynpaBneHtrr.

Yruerr,: paccvr.rtrtrarr

$nslruecrux rrpnHrlr.{trax

BnaAerr MeroAaMIt MOAeJrI4pOBaHrrr, TeqpeTr4qecKorro

Hi

pa3nI,rqHbix

fo avalv3a Lr

3KCIIEDI,IMCHTAJIbHOTO E]IOBAIIII' TEXHTIqECKI,IX C}ICTEM.



4. Crpyrrypa n co,qepxaHrre ArrcqnrrJruHbr

O6rqa.r rpygoerrrKocrb Ar4crurrJrr.rurr cocraBlqer 3 3aqerrsn< eAfiHlrqrr, 108 uam4

Ne

n
Pa3Aen (reMa)

AIICqIIN'IIEI B

Bn46r yve6sofi pa6orbr, Brrroqarr
calrocroremnyo pa6ory cryaearoB

r-r Tpy.4oeM(ocTr (B qaca,\) OdbeM
yrer6nofi
patiorrl,

c npnMcYe-
HI,I€M

I-IETCPAKT{BE

htx MsToAoB
(B 'raca;,r / Yo)

q)0pMbr

TeK)fuero
KOH rpont

ycneBaeMocTIl
(na eoelfll4
cenecmpa) ,

r[opva
npoMe x{}'roqHoil

ATIEOTAIII,II

(no ceuecmpau)

!?(Htr

XH
|.,1

o\o

E

\o

E

E

()

I
OcHosHrre rloHtrr.r{ H

onpeaeJreHHr Teop rr
YNPABJIOHHf.

7 I I 2 1/10(

2
Jft.rHefiHrre crrcreMbr
YNPABJIEHH'.

7 z-J 2 2 t/33

3

Mareuarraqecroe
onl,IcaHl{e 3BeHbeB I{
CAY

7 4-5 2 2 5 2/50

4
Xaparrepucrr.rxu
38EH6EB H CI{CTEM

7 6-7 2 A 5 3t50
pefiTr.rHr-KoHT

porrb ]',1b1

5
Ilepegarounrre
dvnxuuu CAV

7 8-9 2 4 5 3t50

6 Ycroftqusoorr CAY 7 10 2 3/50

7
Kaqecrso npoqecco
YIIPABIEHI,I'I

11 1 2 2 2t66

8
flonrrruenr,re KaqecrB
cr.rcTeM yIIpaBJreuI{t

t2 I 2 3 peiiTrd.rrr-KoHT
porb N92

9
HenunefiHrre cucr(
MI,I VNPABJIEHI4'

7 13 I 4 5 3 t60

l0
Meroarr r.rccJreAoBagl
ycrofiqr4Bocru
ABTOKOJIE6AHHft

7 t4 I 4 4 2140

11 ,{ucrperune cucreur
YIIPABJIOHH'

7 15 I 2 4 2t66

12.

Mareuatuqecroe
our{caH[,re LrMnyJrr

HbIX SJIEMEHTOB

aMrrJrnTy,AHo-l{Mnynb
cHofi Mo.qyn{quofi

7 16 I 2 + 2t66

13

Vpanuenur, nepeA,
rovHue $yrr quu
qacToTHble xapaKT(
pr.rcTr,r(lr'rMnyJrbc HLr

CHCT€M

7 17 I 2 4 2/66

I4
Mero4u aAanruBHor
VNPABJIEH14'

7 18 I 2 4 ztoo
pgfiT14Hr-Kol.IT

porb Ne3

Bcero 18 I8 36 54 29t53 Saqer



Co4epxanre 4lrcqurrJrnHr,r

JIercqr.u.r

Teiua 1. (OcHoBHbre rroH.{Tr,rr u onpe,4eneHrzr reopr4r4 ynpanJreHnr).
Crpyxrypa CAY, Bo3.qeficrBl4e Ha clrcreMy. Oopl,ayluponauze qenfi ynpaBneHr4r B TexHr4qecrr4x,
gronoMr4rrecKrzx u coqrraJrbJ{Erx crrcreMax. K:raccuSaraqr.rx CAV.
Tewa 2. <Jlunefturre cl4creMbl vlroaBJreur.is))
MareMarrz.recKoe oflucanrre CAV. Bo:4eficrnu.fi Ha cr4creMy u rrprrHrllrn cyfieprro3aur.rrr.
Jluneapusaqnr ypaeueHraft nosirayr:IeHuoro lBr4x{eur4r.
Terrra 3. <MareMarz.recroe o[r4caHr,re 3Begree ra CAy)
Marelrarzqecrue ocuoBrr reopurr aBToMarvqecKoro ynpaBJreHrzr. llousrue oneparopa cucrelr;r. ,{ne
$optr.lr,r lrareuaruqecxoro olucaHrrr 3BeH6eB 14 cr4creM ylpaBrenns: coKpatqeHHaur 3anvcb
Au(bftepeHlluanbuoro ypaBneulit, fiepeAaroqurle SyHr<quz. flopx4or rr.rareuarriqecr{oro orflrcalrrs'
Tenra 4. <XaoaxreolrctltKlt 3BeHbeB u suoreM))
Bpeuennrre xapaKTeprrcrr4Krr. E4r,rnuqnas Syurqux u gensra $yHr<qur, onpeAeneHue. Ilepexo,4uaa lr

llepe4arovurre $yrmquq CAV no ynpaBnrroqeMy rz Bo3MyrqarcqeMy ros4eficrnr.rana, rlo orrrr46re .qrq
pa:orvKuyrofi Il 3ar\.{KHyTQfi cucreN{. craru.recKr{e u acTaTlrqecKrze crrcTeMbr, noHfTrlg cTe[eHr{
acrarll3Ma. 3axour,r peryrr.ponaHux. llpeo6p,BoBarrue crpyKrypHbrx cxeM.
Teua 6 <Vcrofiqusocrr C,AYD.
Ilonqrue o6 :runeftnr,x cucreM. Ocnosnrre oflpeAeneHrrr ycrofiuuno{ru

Payca-fypnrzqa. VacrorHrre Kpr4Teprr4 : Muxaft roea. Halft r<sucra.Ame6pauuecruft
Pacnpocrpanenue Hafi rnr.rcra ga loraprzifurE.recrlre qacrornrre xapaKTepl4crr4Kr4.

neconaa tpynr<qurr r4 rrx orrpg,qeneHue.
Teua 5. <flepe4arounne dyHnquu CAy)

Telra 7 <Ka'recrno npo

o6parHr,x cBr3eft.
I{HBADI,IAHTHOCTI.I I4

TNIIOBbIM OTAHAAPTHI,IM

cocroqHr4ft.

Teua 9 <HenuHeitnrre cTeMbI))

yflpaBreHr4sD,

.enble MeroAbr orleHr{r4 I(aqecrBa cr,rcreM yrrpaBneHra-a, Znreipa:rlubre oIIeHIfl4.

.ec,,tsa. ToqHoctr clrcreM yrlpaBneHvq B Tlr[oBbrx pexl4Ma:(., cocraBJrtlotqlle
omn6oK, cnoco6br r4x orlpeAeneHur. Crenenr, acrarr.i3Ma OAy E ee BJTLITHI4e

rLrx v napannen6Hbrx KoppeKTr4pyroulr{x 3BeHr,eB r{ 3BeHbeB B uerrr4
x:opper(Tr4pyroulux ycrpofi crn rlo JIATIX. Ilonurueulre roirHocrr4, Teopus
nnpoBaHHoe y[paBreHr4e. Cunres cucreu yirpaBrer-rr4s. MQrogrr cr.rnlesa: no

. KopHsBr,rM MeroAaM, no JIAqX. Mero4 npompaHcrna

Ilocrpoeuue rpunoft o,4HOrO fipoqecca. cBr3b MexAy BpeMeHHbrMH ra qacrorHlrlfir
XADAKTEDI,ICTI,IKAMI4.
r,lacrornue r<purepuu
oUeHKI4. KosO$uqr
Ha ro'rHocrb. r{ ocrr CAV.
TeMa 8 <Ilos6rneHrze crzcTeM yfipaBneHr4r))

floerutenue KaqecrBa Ir o,qH6IX rrpoqeccos. 3a4a.{a cuHre:a rlo 3aAa}rHbrM floKa3areJltM KiMecrBa.

Bne4enlre

Onpe4ereuue uerzu
xapal(Tepr,rcTrrKrr.

CI,ICTCM. Ocnonsrre nu4u ueruueftubrx 3BeHbeB CAV u ux

Teua l0 (Toqtrbre Mero I4CCJIE.IIOBAHI4-tr VCTOUqI.IBOCTU I4 ABTOKOJIEOAHI4I])

MeT o4 Sa.:onoft n:r Oa:ortte rpaerroprr4 o6brruoBesuux :rzueftsux cucretrr. Onpe4e:reuue
oco6ux roqer< lt ait, none4eurze rpaexropnft ua n:rocKocru. @a-sonr,re rpae ropuu CAIy' c

(Dasonr,re rpaer<ropufi I{ Mero,4 Torrequr,rx [peo6pa3oBalluli. MeroAHEJIZHEfrHb]MI,I

Jlauyuora: (pynrqnu TeopeMbr 06 ycToft'{r.rBocrr4, acr{MrrToTr4qecroft ycrgfivunocru,
ycrofi qrrBocTr.r B rtreJroM, iryunocru, Mero4 flpunacoBrrBarrrrr. 9acroruufi Meto,4 B.M. flonona.
Teua 11 < llp MerJISr trccJre,qoBaHl4.fi ycroft qr.iBocrr4 fi aBToKone6aHfi fi )
Mero,4 rapl"ronuuecnofi eapusarlr4tl f aplrorutvecra.r nuHeapl1l3a]].rrr Henr.iHefi rrocTefi . cnoco6rr
onpeAeJIeHIIt aBTo 9acrorrlrrft MeroA onpe.4eJreHuq asroKore6auuft . OnpenereHue



alToKoJre6aHrrft B sarvrKHyrofi cr4creMe. llccneAonaHrae rore6arelrur,rx nepexoAHsx npogeccon.

Onucanue npoqecc4 cnoco6r,r oflpe,qeJreHus [apaMerpoB nepexoAnoro npoqecca.
T eua 12 <<,{ucrcperuue cv creMrr ynpaBneHr4rD

OcHosHlte noHqr4.f, u oflpoAeneHlrr. Itnauronaaue curr{aJra Ho BpeMeHIr, ypoBH}o r.I BpeMeHI{ I{
ypoBlrro. Mo4ynaqrar curHMoB, Br4Abr Mo Aynflrlr4rt.ltranym,cHrre s,neMeHTbI LI trx crarrrqecKl4e
xapaxTepr4cTr4Kr4.

Teua | 3 <MareNraT z.{ecKoe ofiucaHHe I4MnynbcHl,Ix s:reMeHToB c aMnnliryaHo-DMnynbcHofi
r.^nrrEorruait\\tvtvAJJA\t\ett4

Peruerqarrre $ynnquz. PauocrHsre ypalsenrzr tr{,4ea,unrrfi unrnynrcnrrft gJIeMeI{T Ir ero
xapaxTepr4cTl4K14.

Teua 14 <Ypanueurar, nepe,qarorrnbre $ynrqzu u uacrorHbre xapaKrepr{crllKl4 I-IMnynLcH;IX crlcreMD

Vpannenzr u nepeAaroqHrle $yHrquu pasoiraKHyrbrx zMflynbcnr,rx crrcreM. Croficr4a neperaroqlrblx

$yHrqrzft. llacrorurre xaparTepr4crrrKr.r pa3oMruyrblx r4MnyJrboHrIX cracrev. lleper4aroulrrre $ynxquu
pa3oMKHyrrrx r{ 3aMKHyrLIx ltMrlyJrr,currx cricrgM c e4rauuvuoft u neeAuuuquofi o6paruofi cBfl3r;Io, c

vMnyJrLcHbIM gJreMeHToM Ha BbxoAe, c rzMnyJrbcHblM 3JreMeHToM n qenu o6parnoft cnqsn.
Ycroftqueocrr rrauefi urrx ulrnylrcHblx cl4creM.

Tena 15 <MeroArr aAa[TrzBnoro ylpaBnour,rs>
Crplxrypu aganruBHbrx crrcreM )trpaBJreHns. Oyurqrzu KaqecrBa. MeroAu flouql(a gKcrpeMyMa.

Kpureprzn ra aJrropLrrMLI caltorlacrpoftt<u. Cncrelrar,r aAarrr4Buoro ynpaBnena.s. Cucneir.mr

T'erraa Ns 6.

T'erlta Ns 7.

T'eMa Ns 8.

Telra Ns 9.

I{OMMVHIAK II,IOHHbIE (I4KT), npu ocy lecrBJreHr4r4 pa3nuqHLIX BuAon yve6Hoft paO oru:

cpe4crna o6yvenur (cna:14-nerql4Li, KoMllblorepnrre lecrrr);

gKcrpeMaJr6Horo ynpalJreur4r r,r perynvpoBaxrr.f,. Cucreurr c Mo.4en6Io, cl4creMbl o no4crpaueaeruofi
MoAenLrc. Cracrerrau, ocHoBanHr,re Ha Mer:o4ax c:ryuaftuofo nolzcKa.

Terraa Ngl. I4ccrieAo

Tenr,r npartuvecrnx gaHqtflft

,qr4HaMriqecKux xapaKTepIIcTIrK TLIrIoBbrx 38eHI'eB.

TeMa Ns 2. qacrornbrx xaparreouctzr CAV.
Terr.ra Ns 3. ?Icc:re e ycroftuunocru nuuefturx CAV.
Terr,ra J\! 4. Oqesra lepexoAHoro npoqecca CAV.
Terraa Ns 5. Vnyuurenue npoqecca pefyJlrrpoBalrs CAV ssereHLIeM rlocne.{oBareJILIirLIX

KOppeKrrrplrorqr4x CTB.

E CI,ICTCMbI C 3ANA3IbIBAHI4EM.

n.I4HaMIaI(I,I Henr4ueilurx anroAlafl,Iqecrllx cI4creM.

,n,r{HaMr{KIr peJleillrofi cucreuu c ru6roft o6parnoii cnrsrro.
uwymcHux CAY.

Terr.ra Ng 10. I4ccreao cucreMrr yrrpaBneHI,I.{ HecraquoHapnrru o6rer<rou.

TEXHOJIOIIII4

tr4syreuue <Ocnorr,r ynpaBJrenufl TexuuqecrlrMrr cucreMaMn) flpeArloJ]:axaeT

HC TONbKO 3AIIOMI.IHAH E rroHuMaHl4e, Ho rr aHaJII,I3, CI4HTe3, peQneKCrIIo, QOpMt4pyer yHI,IBepcaJIbHbIe

yMeHr{{ Il HaBbrKrI, rqrzecr ocnonofi craHoBJreHrrr cfieqltalucra-upo$eccl4oua,'Ia. OAsaxo 'rolrrco

cpeAcrB a Ar4 crIr4IInr,rHr,r oBbr yrIpaBJIeHI4t TexHrrqecr(r4Ml4 cllcreMaMlr)) He.4ocTaroqHbl AJrt
(popnirponanux r<orvrnerenqzfi 6yayqero c[eqrraJrl]cra.

flr,xpeumzaryuu ocruofo no,qxoAa rlpennaraerct LIHTerpIzponarp n yue6ur'rffi

IIpoqecc odpa:oearemurte rexHoJlou{, Bxrloqas un(bopnaquounrle lt

- ,qr4cTaHqrro (ceTeB6reJ TexHoJrof rrx.



6. OTIEHOqHbIE CPEACTBA AJrfl TEKyIIIETO KOHT.POJI'I
YCIIEBAEMOCTI,I, ilPOMEXYTOqHOIZ ATTECTAIIUU ilO)
r4TOrAM OCBOEHAfl lu{Cqr4rrnuHbf Ul

YIIEEHO-METOru,ItIECKOE
CAMOCTOJTTEJIbHOfr PAEOTbI CTYNEHTOB

flora:areffr na.recrBa rlepexoAnrx pexumon CAV.

Onracanr,re,4r,rcrperHbx cr,IcreM c noMoIIIbIo pa3nocrHbrx ypaBHeHI,Ifi .

Onruuanrnue CAV.

Merolrr nosHueHr,Irl crarnqec(oft ro.rrrocru CAY.

Ycrofiwrsrre u

BOIIPOCbI
r pefirunr-xonrpo,rm ruauufi cryAelrroB

OEECIIEq[]HI4IJ)

Aff oqenrr,r reKyrqero KoHTpoJrt yc[eBaeMocrl4 cry.qenToB npe4ycMorpeuo rppl
peiiruur-ronr:poJrr, [poBoAIrMbD( co lacuo rlpl4ntroMy B ylrurepcutere rpa([ut<y,

I lpoMexyro.rHar arrecrarlut - 3aqer.

,Qrx catuocmonma u'nofr padomot cryAeHTzrM npe.qocraBrserct gneKlpoHlrajl Bepclrt
MeroAr4qecKvx Fagauuit r CPC u cnucor sa4anufi, Koroprle Aoilxnrr 6grm BBIlorHbHbr'

TEMbI. BbIHOCI4MbIE HA CAMOCTO'TEJTb}NTIO NPOPABOTKY

1.

2.

2

4.

5.

1. flocrpourr lo

2. flocrpontr

3. flocrpourr

Pefirnur-ronrpom J'l!I
qacTorHbre xapa(TepI4crLIKI,I:

100.s(1.s + 1)

(0.02. s +1)(0.01's'z + 0.05. s+1)
e qacTorHble xapaKTep CrLIKI,I:

100(0.02.s + 1)

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

qacToTHbre xapaKTeplrcTl4 KI,I:

(llruuecrue

H(s) =

H(s):

4. flocrpoutr qacToTHbre xapaKTepI,IcTItKI,I:

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

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

EMr,rqecKr.re 
qacrorHble xapaKTepIrcrI{KI,I:

100.s'(0.001.s +1)
5. flocrpoum ro

II(s) =
(0.01.s +1)(0.25s2 + 0.6.s + 1)(s + 1)



6. flocrpourr lorapr,r(furauecnue qacrornbre xapaKTepficrr{Krr:

O,"., _ 50' (9.001. s + 1X0.05. s + 1)

s' .10.01 .s + lXs + i/

7. flocrpor,rm norapv ([uavecr<r.re .racrorubre xapar(Teprrcrr,rKr4:

771r; = 
50'(0'001's +1X0'002's + 1)

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

flocrpouru lorapr,rt[uu.recxr,re uacrorHbre xaparTepu crr4nrl:

H(s) =
s0 . (0.005 .s + 1)

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

Peftruur-rourpom J\b2
1. 3agana nepe4arovnar $ynrqux sarraruyroft cucreurr, Onpe4enr,rrr, ficnonr:yl Kpr,rrepr,rji

ycrofivuaocrra fypauqa, ycroi.rzsa cucrea4a r,rrr,r Her?

8.

H(s) =
100

sa +20s3 +10s2 +9ls+l'
2. 3agana nepegaroqHat (pynrqzx sair.mul'roft crncreurr. Onpe4e:rurr, racnonrsyt npurepuit

ycroftqrzBocrl,r MlrxaftroBa, ycrofiurana cncrelra ulu ner?

H(s) =
1000

(25.s + 1)(0.1 .s + 1)(0.01 .s+1)+1000

3. 3aAasa $yuxqur pa:ouKHyroft crrcreMbr. Onpe4emarr, ucnonr:yx rpurepr,rfi
ycrofiqr,rBocrr.r cra, ycroftvzna saMKnyrarr cracreua ulu net?

50

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

ycroii.nnra cucterrla r,ur,r ner?
100

,-t(s) = ;r7Gfi0Ez;91s+ b0

H(s) = 1

"\"/ - (25.s + 1)(0.1. s +t11oot. sn 1
(pyurqux. Onpe4eaum, rr.rn 3BeHa.

1. 3agana nepegaro
Peftrunr-nonrponr No3

$yHrqur eaurrry"rofi cr.rmerrar,r. Onpege:rurr, ucnomslr rpurepuii
ycroft.rr4Bocrr,r

2. 3a4aua
ycrofiqr,rBocrr4

3. 3a.uasa

t[ynrqr,rx pa:orrtxnyroft cr,rcrervmr. Onpe.qemrrr, ncnorpsya,rparepuii
ycrofivr,rna saurrryritt crlcreMa r4lra ner?

H(s)=
(0.00'1.s'z+0.11.s+1)

4. Onpe4enarr $arr,r npu 1ar + 0) u (a) -+ oo)

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

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

5. Onpegerurr qacrorbr cpe3a ,4JIr uepe,qarouuoft rpyurquu
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8.

H(s) =
(0.5 .s + 1)(0.1 's + 1)

6. flo gaAaunoft nepe4arovnoft ifyur<qzu o peAeJrr4TL t43 r(aKnx rI{[oBbIX 3BeHbeB cocror.i'r CAY

tr(.\ - 10s(1 + 0.0ls)

0.01s'z+0.2s+1

7. IIo 4anuoft nepe4arouuoft rpymqurz I/(s) = 3tr-"o 
ot naqecrBeHuo zso6pasurr

xapaKreprrcrl,Irl4 h(t,), A(o), <p(ro)

flo npune4eunoMy ypaBHeHfi Io cocraBI4TL crpyKTypHylo cxeMy

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

9. Onpe,qe;rnrl Avana3oH Ir3MeHeHI{t flapaMetpa K, npu KoropoM 3aMKHyrafl eAIiHrl'IHofi

o6paruofi cnassro CAV, ycroit.rzna.

w*,(s) = s3+s2+10s+K

cucTeMaMu>

7. Iluueapusaqur ypanuenltft CAV.
8. @opun sanucra 4l.r$QepenquaJlbHbrx ypaBHeHufi CAV.
9. Xaparrepracrur<r.r gseHr,es CAV.

a) npeueunue;
6) vacto:msre;

ZS

Boupocrr K 3arrery no Kypcy <Ocnosbl ynpaBJleurrtr rexHI{qecKI{MIr

6. Knacctldurauus. CAY.

10.

11.

12.
13.
14.
15.

16.

t7.
18.

19.
20.
21.
22.
z).
24.
25.
26.
27.
28.
29.
30.
3t.
32.

An
Kore6arem'noe
Koncepnatunuoe

Mero,qrr no
Toxnrre Ir,rerogrr

gneno 1-oro [opsAKa.
:nego 2-oro [optAKa.

o.

38eHL.g.

uIHe 3BeHb.f,.

Ymofiqunrre u
Ilepegarounar (f
3BeHbeB.

Ilepegarouuar Q
Ilepuo.4Iavuar
flepe4arounrre CAY
Vcroftqusocrr ndneapfigosaHHrrx CAV.
Itpurepuft fypnuqa.

Haiixszcra.KpuT epuft y
xprmepuft ycroiiuunocru Hartneucra.

Itpr.rrep14ft Maxailnosa,
Crures CAY ,qou JIAX.
flor<asareffr nepexo.4ublx pexuuon CAV.

craruqecnofi roquoctu CAV.
eroBar{I{{ Henl{Hefi nrrx CAV.

3arra3ALIBaH eM.

bHo-qla3oB6re 3BeHb.s,

U IIACTOTHbIC XAPAKTEP]4CTI4KI4 IIOCJIEAOBATEJ]bHO COE,4I4HEHHbNI

U IIACTOTHbIE XAPAKTEPI,ICTIIKI4 IIAPANNEIbHO COEJII4}IEHHbIX 38ETIbEB.

II IIACTOTHbIE XAPAKTEPI,ICTI4KII 3BCHA, OXBAqEHHOIO QC.

9acror:nnfi orlpe.qeJreHut aBToKone6aHuft .

Onracanue gu cl4creM c rroMolqblo pa3HocrHblx ypaBHeHLIi{.

I,Inrerpup

33..{ucrpernoe e J Iafiraca v ero cBollcrBa.



34. Ilpraueuenrae Ar4cKpernoro irpeo6panoBanu llanrraca u Z-npeo6pa3oBanfir Ar{ amurtr3ar
r4M[yJIbCHbIX CfiCTeM.

35. Onruua:mnue CAV.

7. Vqe6no-lreroAarrecKoe rl uu+opMarlfiouuoe o6ec[eqeHr{e ArrcqurrJrr{nbr

a) ocuoeuaa numepamypd :
1. (De4oros A,B. OurosH Teoplrrr aBToMarr,rqecKoro yfipaBJreurzr ,.- Oucr<: Oir,rcxu.ft

rocyAapcrBeHuBr[ Texnr,r.recKv ft ynnnepcrarer, 2012.- 279 c.-. PeNrau ]Iocryrra:
http://www.iprbookshop.n:,/37832.- 3EC <IPRbooks>.

2. Ps6ax JLA. Teoplrr aBToMarr{qecKoro ynpaBJreHrzr. gacrr I. Henpepsrnurre crzcrr]Mbr.---
Eemopog: Bemopo4cxuii rocyAapcrBeHnbrfi rexHo;rorprqecKrzfi yuuBepcurer uu. B.I'.
Illyxora, 2012.- L27 c.- Pexurra 4ocryna: http://www.iprbookshop.i.u/28400.---- OEC
<IPRbooks>.

3. Prr6ar JLA. Teoprar alToMarr,rqecroro yfipaBJreur,rr. rlacrr II. [ucrpernrre crroreMtrr.
Bearopo4: Eemopo,qcrlrft rocy.qapcrBeHHbrfi rexHonorr,r.recnr,rft ynunepcr.rrer uru. B.l'.
III;n<ona, , 2012.-- 65 u- Pexrnr 4ocryna: http://www.iprbookshop.nr/28401.---- OFC
<IPRbooks>.

1.

6) dononuumenount rumepamry a :
Kurra .{.L Teopjur anrorraaruqecKoro }npaBJreHrar. Tou 1 . Jluseftutre crEcreruu.-- M.:
OI,I3MATJII4T, 20A7.-31.2 c.- Pexau somyna: http://www.iprbookshop,nr/12967.-- 3EC
<IPRbooks>.
Conperrrenuax aBtoMarI.IKa B cucreMax ynpaBJIeHIrt rexuoJronrqecr rr.rr,r npoqeccaulr: V.re6.
roc. / B.II. I4riuzn, M.IO. lleplxlrn - M.: HI4I] I4ngpa-M, 2013 - 400 c. ISBN
978-s- r 6-005162-8.
Eopracenr.r.r, A. B. Teopr.rr aBToMarr,rqecroro ylpaBJreHr,rr: gJreMeHTapr{oe BBeAerr[e c
rrprrMeneHrzeM MATLAB. - M.: ZnSpa-M, 2014. -200 c. - ISBN 978-5-1(i-101828-6 .

,{rxronon B.n. MATLAB. Ilomrrfi caMoyrrr4rerb.- M.: ,{MK llpecc, il0l4.- 7(i8 c.--
Pexr.ru 4ocryua: fttp://www.iprbookshop.nr/791 1.- 3EC <IPRbooks>

s) npo?paMwHoe
naxeru: MATLAB

u lIumepuem-pecypcat:

ht|p://etibrary.ru, SJIEKTDOHHAJI OIIOJII,IOTEKA:

htto:// exoonenta.ru

usdauua:

J.

4.

Xlpna;r
Xypnan
Xlpna;r

reopfiri 14 rrpar(rr.rKr{ ynpaBrreHrrr>. ISBN 0234-4505
Hayxa r{ npor.rsBoAcrBo)) ISBN o:rcyrcrnyer
r4 cpe,qcrBa aBToMarrr3aqrr[D ISBN orcyrcrnyer

Xypnan <M aBroMarr.r3aur{r, yrrpaBneufie> ISBN 1684-6427
Xypuan <Hauo- Mr{KpocrrcreMnur rexr{r.rra). ISBN 5-94836-063-6.

8. Marepua.nru o6ectte.reuue ar{cq[rrJrrrrrbr <<Ocuonr,r
CI{CTEMAMID)

Ha6op craftgon:
1. .{rtr ureuur rerryrfi

1.

2.
3.

4.

5.

2. flporparrrrr,turre MATLAB.
MyJrbrr,rMe,qufi Hoe o6opy,qoBarr[e.

yrrpaE,neHrrirr
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