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1. IXEJ114 OCBOEHHII AHCIA1411J114HIA

Ilensimll OCBOeHH51 AHCIAHHJIHHM <<OCHOBbI ynpaBneHHA TeXHHtieCKHMH cHcTemamm) 51BJI5110TC51

o3HaKomneHme C OCHOBaMH TeopHH awromaTHmecKoro yripaBneHHA H nony lieHHe npaKTHtiecKHx

HaBbIKOB HCHOJIb30BaHH51 coBpemeHHba MeT0A0B aHanH3a H cHHTe3a cHcTem anTomamtiecKoro

ynpaaneHHA TexHHtlecKHmH cHcTemamn.

CTy,t(eHTbI AOJDKHbI 113)TT-MTb OCHOBHbIe npHHHHHEJ nocTpoeHHA cHcTem anTomaTwiecKoro

ynpaBneHHA (CAY), maTemaTHnecKHR annapaT Hx onHcaHHA, OCHOBHbIe noKa3aTenn H OlIeHKH

KatiecTBa nponecca ynpaaneHHA, MeT0Abi aHanma cHHTe3a JIHHer1HbIX, HeJIHHefifibIX H AHCKpeTHbIX

cHcTem. HOHHMaTb HOBbIe HanpaBneHHA pa3BHTH51 cospemeHHog TeopHH yupaaneHum HMeMITb HX

K penieHmo KOHKpeTHbIX 3a,Tiati

2. MECTO AHCIA1411J1I4HbI B CTPYKTYPE 011011 BO

gaHHasi AHCIIHTIJIHHa OTHOCHTCH K 6a3OBO1 tiacTH MOH (KO,Lt 13.1.13.15).

Kypc TeCHO B3aHMOCBSI3aH C ApyrHmH AHCIIHHJIIIHaMH TaKHMH KaK: «MaTemaTHKa»

o3neKTpoTexHHKa», o3neKTpoHHKa H milKponponeccopHasi TexHHKa».

B xo,ae rie6HO11 IlpaKTHKH CTy,TWHTbI ,LtOJI)KHbi OCBOHTb naKeT MATLAB.

3. KOMIIETEHIAH14 OhYlIA10111(ET0051, (DOPMHPYEMbIE B
PE3YJIbTATE OCBOEH1451 AHCIAHIIJIHHbI

Ilponecc H3pieHHA HCUHHJII1HM HanpaBneH Ha 4opmHpoBanHe cnenyiontHil KOMIleTeHIAHH:

CHOCO6HOCT1310 npeAcTaansub ageKBaTHy10 cospemeHHomy yposmo 3HaHHfi Harmyto KapTHHy mHpa Ha

OCHOBe 3HaHH5I OCHOBHbIX 110J10)KeHHCI, 3aKOHOB H meTo,z1oB eCTeCTBeHHbIX HayK H maTemaTHKH

(011K-1).

B pe3ynbTaTe H3y lieHH5I AVICIAHHJIHHbI cry,aeHT AOJI>KeH:

OCHOBHbIe HOTIO)KeHHA coapemeHHoil TeopHH ynpaanemisi.

Ymem: paccill4ThisaTb H npoeKTHpoBaTb 3J1eMeHTbI H yeTporicTsa, OCHOBaHHbIe Ha pa3JIHIIHbIX

4)H3H4eCKHX npHHumnax AeriCTBH51

B.TlaACTb MeT0AaM14 maTemani tiecKoro aHanma H mo,aenHpoBaHHA, TeopeTmecKoro H

3KcnepHmewranbHoro HccneiloBaHllsi TeXHHtleCKHX cHcTem.



4. CTpyKTypa 14 coaepAcallHe 4411C111411J11411b1
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OCHOBlible	 110HAT1451	 14

onpeaeneHHA	 TeopHH
ynpaanernim.

7 1 1 2 1/100

2
JIHHertHble	 CHCTeMb1

yripaBneHum.
7 2-3 1 2 2 1/33

3
MaTemaTHgecKoe
onucalme	 3BeHbeB	 11

CAY
7 4-5 2 2 5 2/50

4
XapaKTepHcTHKH
3ae1lbea 14 cHcTem

7 6-7 2 4 5

5

3/50
pefiTHHr-KoHT

p0.116 N21

5
Ilepe,RaToLmble
A

(pyHKHHH CAY
7 8-9 2 4 3/50

6 YCTOA LIHBOCTb CAY 7 10 2 4 5 3/50

7
KatiecTB0	 npoueccoB
ynpaasieHHA

7 11 1 2 2 2/66

„
8

HoBbnuelme KatiecTHa

CHcTem yripasneHHA
7 12 1 2 3 1/33 pernimr-KoHT

p0J1b N22

9
Hernmermble	 cHcere-
mbi yripaanew4m

7 13 1 4 5 3/60

10
MeTQLIb1 Hccne,u,oBaHum
ycTorp-maocTH	 1,1

asToKone6amiii
7 14 1 4 4 2/40

11
,T1HcKpemble	 cH cTembi
ynpaaneuatm

7 15
1 2 4 2/66

12

MaTemaTwiecKoe
onticaunie	 HMIlyllb-

HbIX	 3J1eMeHTOB	 C

amnyarrymio-Hmnymb
moil' mogymninert

7 16 1 2 4 2/66

13

YpaaHeHHA,	 nepeAa-
TO LHible	 41yHK1.1 14H	 14

4acToTHme	 xapaKTe-
pl4CTHK14 umnyribc HbIX

cticTem

7 17 1 2 4 2/66

14
MeTar_tbl	 a,lanTHBHOro
yripaaneHHA

7 18 1 2 4 2/66
perinuir-KoHT

pan Jn123

Bcero 18 18 36 54 29/53% 3aneT



Coaepwamie AHCIRHILTIIIHM

.11eicium

Tema 1. 00CHOBHbIe II0H5ITH51 H onpeAeneHHA Teop pm yrtpaarreHHA».
CTpyKrypa CAY, B03,LIe1iCTBHe Ha cHcTemy. (1)opmyimpoBaHme Ltem4 ynpaBneHHA B TeXHIVICCKHX,

3K0110MH LIeCKHX H COHI4aJIbHbIX cHcTemax. KmaccklikHKauHm CAY.
Tema 2. «JIHHeiiHme CHCTeMbI yllpaarieHHA»
MaTemamtiecKoe ornicame CAY. BO3jiIelICTBH51 Ha cucTemy H HpHHHHH cyneprio3HHHH.
JIHHeapH3aum ypaBHeHml B03mymeHH0ro ,LIBH)KeHH51.

Tema 3. «MaTemaTH gecKoe onHcanHe 3Be11beB I4 CAY»
MaTeMaTH IleCKHe OCHOBbI TC013I4H aBT0MaTIVICCK0F0 ynpaBrieHHA. HoHATHe ollepaTopa CHCTeMbI. ABe

(1)0pmbi maTemaTmecKoro OTH4CaHH51 3BeHbeB H cHcTem maw-refills!: coKpameHHam 3aTII4Cb

AkukkepellunambHoro ypaBHeHHA, nepeAaTo gHbie (1)yHKIAHH. 1 lopsutoK maTemaTH LiecKoro 0I114CaHH51.

Tema 4. oXapaKTepHeTHKH 3BeHbeB H cHcTem»
BpemeHHbie xapawrepHeTHKH. EAHHH T-mam ()yIIKHH51 H gembTa ()yHm4A, onpeAenelme. 1 lepexoAHasr H
BecoBam (1))/HKIAHH H HX ollpe,)emeHHe.
Tema 5. ollepegaToqHme (1)yHmA1H CAY»
Ilepe,liaTo LiHme (1)yHKIAHH CAY 110 yupaBnsHoutemy H Bo3mywa1oulemy BowteficTBusim, no 011n46Ke ansi
pa3ommyToi1 H 3aMKHyTOti cHcTem. CTaTH IIeCKI4C H acTaTu gecKHe CHCTeMbI, HOHATHe cTenenH
acTaTH3ma. 3aKoHm peryimpoBaHHA. Hpeo6pa3oBaime cTpywcypHbix cxem.
Tema 6 «YeTogi-H4BocTb CAY».
HomiTHe o6 yeTOM-114B0CTI4 JIHHCIAHIDIX CHCTeM. OCHOBHbIe onpegeneHHA yCTOATIFIBOCTH.

Anre6paw4ecKHri KpwrepHil Payea-Fypmula. IlacTomble KpHrrepHH: MuxatimoBa. liatiKBHcTa.
PaCrIpOCTpaHellHe KpHTCp145I HaCIKBHCTa Ha morapH(1)mwiecKHe maCTOTHMe xapaKTepHeTHKH.
Tema 7 «Kagemo npoiteccoB ynpanneHHx».
IlocTpoeHHe KpHBoii HepexogHoro Hpouccca. C13513b WWI)/ Bpememmimm H naCT0THbIMI4

xapaKTepHeTHKamH. KopHeBble meTogbi 011eHKH KatICCTBa CHCTM yripaarieHHA. 14HTCYpaJIbHbIe OLICHKH.

gaCTOTHMe KpwrepHH KagecTBa. TO 14HOCTb CHCTM yripaBneHum B THHOBbIX pewHmax, C0CTaBJI5HOLIAHe

011eHKH. K034)(1)HIRIeHTbI 011II460K, CTIOCO6b1 HX onpegemeHHA. CTenellb acTaTH3ma CAY H ee BJIH51H14e

Ha TO LIIIOCTb. 4yBCTBHTe.TH3HOCTb CAY.
Tema 8 «FloBbuneHHe KagecTBa cHcTem ynpaBneHHA»
floBbnueHHe KatiecTBa nepexo,aHmx HpoueccoB. 3aga ga CHHTC3aHO 3a,L1aHHbIM n0Ka3aTen1m KatiecTBa.
BBeAeHHe HOCJIegOBaTeMbHbIX H napannembHmx KoppeKTHpylonmx 3BeHbeB H 3BeHbeB B

06paTHbIX C13513eit CHIITe3 KoppeKTHpyioumx ycTporicTB Ho JIA4X. FloBbnueHHe TO LIHOCTH. TeOpH51

HHBapilaHTHOCTH H KOM6HHI4p0BaHHOC ynpawneHHe. CHH1'e3 cucTem yupameHHm. MeToRbi cHHTe3a:
THHOBbIM cTawlapmbim ypameHHAm. KopHeBbim meTo,aam, no JIA4X. MeTO,E( npocTpaHma
COCT051HH11.

Tema 9 «Hemmethibie CHCTeMbI»

OrIpeACJICHHe HeJIHHerlHbIX cHcTem. OCHOBIILIC B14)1bI Hemmernibix 3BeHbeB CAY H HX

XapaKTepHCTHKI4.

Tema 10 «Totmme meToAbi HccneaoBaimsi yeT0171 1114B0CTI4 H anToKone6aHuti»
MeToA 4a3oBoil rulocKocm. 1:13a3oBbie TpaeicropHm 06bIKHOBeHHbIX JIHHetifIbIX cHcTem. Oupe,rkemeHHe
oco6mx ToneK H TpaeKTopHrt, noBeAeHHe TpaewropHil Ha HJI0CKOCT14. (Da3oBbie TpaewropHH CAY C

HeJIHHCCIHMMH 3BeH1351MH. (Da3OBb1e TpaeKTopHH H MeT0AT0CHbIX npeo6pa3oBaHml. MeTo,a
JI5myHoBa: (1)yHKHHH .TIsmyHoBa, Teopembi 06 yeTOA IIHBOCTH, aCHMIITOTH IleCKOCI yeT01114HBOCTH,

yCT0CI IIHB0CTI4 B UCJ1OM, HeyCTOrI L IHBOCTH. MeT04( ilpHrIaCOBIABaIIH51. T-IaCTOTHbICI MeTOR B.M. FlonoBa.
Tema 11 o Ilp146JUDICCHHbIe MeTJIbI HCCJICR0BaHH51 yeT0i4 1414BOCTI4 H aBToKome6aH1i1»
MeToA rapmoHn geciwil nuffeapH3auHH. rapmommecKam nHHeapH3auHA HenHHermocTeti. Cnoco6bi
onpeAeneHHA awroKone6aHHil. qaCTOTHblii MeTOJA onpeAemeHHA awroKone6aHmii. Onpe,aenenHe



awroKone6aHHil B 3ammyToi4 cHcTeme. 14CCJIegOBaHHe KOJIC6aTeMbHbIX Ilepexoxibix npoueccoB.
OnHcaHHe Hpouecca, cnoco6m onpeAeneHHm HapameTpos nepexoinioro npouecca.
Tema 12 0):AFICKpeTHb1e CHCTeMbI yripaBneHmm»
OCHOBHbIe HOHSITHSI H onpe,aeneHHH. KBawroBaHHe cHrHana HO BpemeHH, ypomno H BpemeHH H

yposmo. MO,LIyJI5ILII451cHrHanoB, BHAbI moilyn51AHH. MMIly.TIbeHble 3.TIeMeHTbI H HX cTaTHiiecKHe
xapaicrepHcTHKH.
Tema 13 «MaTemarcHtlecKoe onHcaHHe HMI1y.T1bCHIAX aTICMCHTOB c amnsurryAHo-HmnynbcHor4
mo,nynsfuneil»
PeuieTqaTme (1)yHicumi. Pa3HOCTHbIe ypaBlleHHA 14,aeanbilmil HMHyJIbeHbICI ITIeMeHT H ero
xapaKTepHeTHKH.
Tema 14 «Ypameimm, nepeJ_AaTotHibie (PyHKHHH H qacToTuble xapaKTepHeTHKH HMIlynCHbIX cHcTem»
YpaBHeHHH H riepe,aaTognme (Dymaum pa30MKHyTbIX HMFIyilbCHbIX CHCTCM. CBOACTBa nepe,aaTotmmx
4)yHKHHCI. IlaCTOTHbIe xapawrepHeTHKH pa30MKHyThIX HMIlyJIbCHbIX cHcTem. FlepeAaToqHme (DyHicumH
pa3ommyrbix H 3aMKHyTbIX HMIly1IbC1IbIX CHCTCM C e4uhIH qHOiI H HCeJAHI114 ,-111014 06paTHOrl CBSI3b10, C

HMIIyJIbCHbIM alleMeHTOM Ha Bbaoile, C HMHyJIbCHbIM 3JICMCHTOM B uem4 06paTHOri CBSI314.

YCTOCPIHBOCTb JIHHeibIbIX HMITylIbCHbIX cHeTem.
Tema 15 oMeToxtbi aAanTHBHoro ynpaaneHH5D>
CTpywrypm aaanTHBHbix cHcTem yumaBnenHm. (DyHicumm ica gecTBa. MeTo,abiHeim 3KeTpemyma.
Kpwrepun H alIrOpHTMbI camoHacTpoThm. CHeTemin a,nanTHBHoro ynpaBneHH51. CHCTeMbI

3KeTpemanbHoro y11paBne11451 H perynmpoBaHHm. CHCTeMbI C MO)lellb10, cHcTembi Cito,acTpallBaemori

MOAeJIb10. CHCTCMbI, ocHoBaHHme Ha meToAax cnriatiHoro nomcKa.

Temm	 3ausunii

Tema No 1 . Mccne,LtoBaHHe mniamHtlecKHx xapaKTepHcnix THHOBbIX 3BeHbeB.

Tema K2 2. HCCJIe4(0BaHHC MaCTOTHbIX xapaKTepucTllic CAY.
Tema N2 3. MccnegoBaHHe yCTOfi t IHBOCTH JIHHe g libIX CAY.
Tema .1\19 4. Ouemca KatiecTBa llepexo,rmoro Hpouecca CAY.
Tema .TnE! 5. YnyinneHHe KatiecTBa Hpouecca perynHpoBaHHA CAY BBeAenHem nocneAoBaTenbHbix
KoppeKTHpponmx yeTpoilcm.
Tema Ns26. MccneAoBaHHe CHCTeMbI c 3ana3AbiBaHmem.
Tema N2 7. HCCJIe,LIOBaHHe AHHaMHKH HenHHeIi1IhIX aBTOMani lleCKFIX cHcTem.
Tema .1\f2 8. MccneAoBaHHe AHHamHKH penermori CHCTeMbI c rH6Koil o6paTHoil
l'emaN9. 9. MccneAoBaHHe HMI1y111,C1IbIX CAY.
Tema .N2 10. Mccne,aoBaHHe CHCTeMbI ynpaBneimsi HecTauHoHapHum o6beicrom.

5. OGPA3OBATEJIMIME TEXHOJI0F1414

H3rIelThe AHCHHHJIHHbI <<OCHOBILII yupamneimll TCXIIIPICCKHMII cticTemamll» npeAnonaraeT
He TOJIbK0 3anommiaHme H nomimaHue, Ho H allanin, CHHTC3, pecimexcmo, (kopmHpyeT yHuBcpcanbume
ymeHHA H HaBbIKH, 51BJISHOLLIHeC51 OCHOBO g CTaH0BJICHH51 cneuHanHcTa-npocbeccHoHa_na. 0,E(HaK0 TOJIbK0

cpeRcTBa AVICHHIIJIHHbI <<OCHOBbI yripaaneHHA TexHHilecimmH cHcTemamH» HeAOCTaTO LIHLI AMA

(PopmnpoBanm KmotieBbix KomneTenuHti 6yaymero cneuHanHcTa.
TON peanH3auHH KomlleTeHTHocTHoro noAxo,na npe,EtnaraeTem HHTerpHpoBaTB B rIC6HbICI

	npouecc HHTepaKTHBHbIe o6pa3oBaTenbHme TCXHOJI0rHH, BKJII0 tIaSI	 H

KommymncaunoHmne TexHonorHH (MKT), npH ocymecTBneHHH pa3JIH IIHbIX BH,E(OB yt1e6Hoi1 pa6oThE

—rie6Hyro ,LI,HCKyCCH10;

— ar1eKTp0HHbIe cpeAcTBa 06r4e11n51 (c.nagit-neKunll, Komribtureplibie TCCTbI);

AHCTaHHHOHHbIe (ceTeBble) TeXHOJIOFHH.



6. 011LEHOI-MbIE CPEJCTBA JAR TEKY111(Er0 KOHTP0.151
YCHEBAEMOCTH, HPOMEWCYTO LIHOti ATTECTALIHH HO
HTOTAM	 OCBOEHHA	 jfICIAHHAHHM
YTIEBHO-METOWIECKOE	 OBECHET-IEHHE
CAMOCTORTE.MHOR PABOTbl CTY,EkEHTOB

,aJI51 011eHK14 TeKyntero KOHTp0J151	 ycriesaemocui CTyaeHTOB npe,rtycmurpetio Tint
petinmr-KoHTparim, 11p0BO,LIHMbIX COFJ1aCHO npuisnomy B yinmepurreTe rpagmacy.

FlpommyromHasi arrecTaullm —3ageT.

camocmoRmenbIlOii parionzbi cryAexTam ripejlocrawmeTcsi 3J1eKTp0HHa51 BepC1451
MeT04111 14eCKHX yKa3axHil K CPC 14 CIIHCOK 3a,aallllii, KoTopme )10.11)1CHM 6bITb Bb11-10JIHCHbI.

TEMbI, BbIHOCHMbIE HA CAMOCTO5ITEJIbHYI0 HPOPAEOTKY

1. floKa3aTenx Katiecisa nepexoximx pexamoB CAY.

2. OrnicaHHe AFICKpeTHbIX cllcrem C nomommo pa3HOCT1IbIX ypamiem411.

3. 011THMaJIbHbIe CAY.

4. MeT0,abI HOBbILlleHH51 CTaT14 11eCKOCI TO4HOCT14 CAY.

5. YCTOfi l11413bIe H MHHI4MaJMH0-4)a3OBbIe 3BeHb51.

BOIIPOCbI
K pChTillif-K0HTp0.310 mama" Cly,E(CHTOB

PegTHHF-KOHTp0J113 N21

1. flOCTp0HTb moramtimlltiecnie nacTomme xaparrepHeTHKH:

H (s) = 	
100.41.s +1) 

(0.02• s + 1)(0.01- s 2 +0.05 . s +1) •

2. flOCTp0HTb morap4mwiecnie macrombie xapalcrepHumai:

H (s) = 
	 100(0.02.s +1)

s • (0.05 . s +1)(0.01 .	 + 0 .2 s +1) •

3. fIOCTp014Tb norapiAmmecnie TlaCTOTHbIe xapaKTepucTHKH:

H	 =
100 . (0.05 . 5' ± 1)(0.005 . s +1) 

(s) 
s' • (0.01 . s 2 + 0.02 . s +1)	 *

4. TIOCTp0HTb norapwimmecKlle maCTOTHbIe xapawreptcrkim:

H (s) =	
100•s•(0.001•s+1) 

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

5. flOCTp0HTb .11orapH4)mwiecKlle qacronime xapaicrepHenini:

H (s) =	
100.s•(0.001.s+1)

(0.01 . s + 1)(0.25s 2 + 0.6 . +1)(s +1) •



6. HOCTp014Tb morapvicbmunecime macTomme xapaKirepllcuum:

H( = 
50 . (0.001 . s +1)(0.05 . s +1) 

s) 
s2 •(0 .01 . s +1)(s +1)

7. llocipowm norapmlympiecnie macTombie xapaKTeplicTmac

H(s) = 
50 -(0.001 . s +1)(0.002 . s +1)

s • (0.01 s +1)(0.04 . s +1)

8. flOCTp0HTb morappulmnriecnie maCTOTHbIe xapaicrepmcmcm:

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

S • (0.01 . s +1) 2 (0.04 s +1) •

Pe1THHF-KOHTp0J1b .Nf22
1. 3aorialia nepeganr-mam (1)ymu.All5I 3ammyr0t1 CHCTeMbI. 011peAemrrb, HCII0J1b3yA KpprrepHil

)1CTO11 IIHBOCTH FypEtHua, ycTorrunia cHcTema 145114 HeT?

H(s) =	
100 

4

20s 3 +10s 2 + 91s +1 •
2. 3a,Eptia nepeAnotmasi (1)yinalli5I 3aMKHyT01:1 clicTembi. OnpeAem prrb, Hcrionb3ym Kinneppai

yeTalt114130CTI4 MHXaCIJI0Ba, yCTOCPIHBa C11CTM 11.1114 HeT?

1 000 H(s) =
(25 . s +1)(0.1 . s +1)(0.01 . s +1) +1000

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

Petinmr-Koirrparth N23
1. 3a,aaHa. riepeAarroLniam (1)yHKUH51 3aMKHyTOCI CHCTeMbI. Oripegeffinsb, HCII0J1b351ignrreplli1

yeT017114BOCTH Fypmua, ycrroili-ma cllcTema 111111 HeT?

100 
H(s) =

s4 +20s 3 +10s 2 + 91s + 50 •

2. 3a,aaHa nepeAaTotniam (1))/YIKIIH5I pa3ommirrot1 CHCTeMbI. Oripe,aemnsb, HCII051b3y5I KpIrrepHil
yCTOC1 1114130CTII HarIKBHCTa, yCTOCI IIHBa 3amm1yra51 CHCTM 14.1114 HeT?

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

3. 3agaria llepeAaToiniam (1)ymallis1. 011peAesurrb, Till 3Bella.

H(s) = 
(0.001 . s 2 +0.11 . s +1)

4. n_llpegemnb 3HH11 4)a3m ripH ((0	) 14 (	 (x) )

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

s • (0.01 . s + 1) 2 (0.04 . s + 1)

5. OripeAe.rurrb 3Hatiemie IlaCTOTIA cpe3a ausi nepeAaTcr-moti (1)yincumi

3. 3aAaria llepegaTomHam (1)ytinu4M pa3ommiyroil CHCTeMbI. OripeAerurrb, HCII0J1b3y5I Kpwreputi
yCTOCI IIHBOCT14 HaCIKBPICTa, ycTotigHBa 3ammiyras1 CHCTM 145114 HeT?

50
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H(s) =

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

6. Ho 3a,EkaHHoh nepe,LtaTogHoil (1)ymatnn onpeilesnrrb 143 KaKHX THII0BbIX 3BeHbeB COCTOHT CAY

11(s) = 
10s(1+ 0.01s) 

0.01s 2 + 0.2s +1

7. HO ikamoil nepe,aaToimoil 4))/11KIAHH H(S) = 8se-so.oi KaitecTBeHHo 11306pa311Tb

xapaxTepncnno4 h(t,), A(o)), (p(o)

8. Ho npimegenHomy ypamemno COCTaBkiTb crpyKTypHylo cxemy

2 y"(t) + 4 y'(1) + y(t) = x(t)

9. 011pe,aeJIHTb TIMM-M.30H H3MeHeHH5I napameTpa K, npn KoTopom 3ammtyrast
o6paTHoil C13513bK) CAY, ycTorti-mBa.

Wpai ( s ) =

Bollpocm K 3ageTy 110 Kypcy «OCHOBbl yHBJICHHI TCX1111 1-1CCKHMH CHCTCMIIMII»

6. Kmaccw1H4xamist CAY.
7. JIHHeamaunst ypaBnennii CAY.
8. (Dopmm 3annen An(1)4)epeHuna_riblibtx ypamennti CAY.
9. XapaxTepncTvHcH 3BeHbel3CAY.

a) Bpemeimme;
6) nacToTHme;

10. Anepno,uptecxoe 3BeHO 1 -0F0 nopsutxa.
11. AnepHomplecxoe 3BeH0 2-oro nopwa.
12. Kome6aTembnoe 3BeHO.

13. KOHCepBaTHBHOC 3BeHO.

14. HHTerpHpyroutHe 3BeHb51.

15. gm4)(1)cpeint4pylowne 3Bellb51.

16. 3BeHo C HOCTO5MHbIM 3ana3AmBaHnem.
17. YCTOR III4BbIe H MHHHMaJIbII0-(1)a3OBbIe 3BeH1351.

18. llepegaTotmasi (1)yHKIII451 H tiacTomme xapawrepucTnxn nocnewBaTembHo
3BeHbeB.

19. lIepeAaTotmast (1))/11KIIH51 H mac:Ton-lbw xapaxTepncTnxn napannembHo C0e,LIHHeHHbIX 3BeHbeB.

20. IlepHojtkpmam (1)ymatnsi H qaCTOTHbIe xapakTepncTmcn 3BeHa, oxBaiieHnoro OC.
21. fIepe,rtaTot-mme (1))/HKHHH CAY.
22. YCTOCI LIHBOCTb E4neapn3oBammix CAY.
23. KpHTepHil ycTapinBocTH 1-ypBuna.
24. KpkrrepHil yeT014HBOCTH Ha1tom-1.a.
25. norap4m11itecKnii KpnerepHrt yeTofi g11BOCTI4 HaifikBucTa.
26. KpkrrepnA yeTorp-mBocrn MuxagnoBa.
27. CHHTe3 CAY meTomm JIAX.
28. floxa3aTenn xamecTBa nepexommax pC)KHMOBCAY.
29. MeT0AbI HOBbILIICHH51 CTaTH LIeCKOrl TO IIHOCTH CAY.
30. Totnime MeT0AbI HCCJIMBaH1451 HCJ1HHeuI1MX CAY.
31. IlacToTHLHI MeT0A onpeAeneHnsi awroKome6antiti.
32. OrmcaHHe MICKpeTHbIX CHCTeM C HOMOILIMO pzt3HOCTIlbIX ypaBnennil.
33. ,T.IHcKpeTHoe npeo6pa3oBaHne Jlannaca n ero cBoCH.:TBa.

2s

+ s 2 + 1 Os + K



34. IlpHmeHeime ,rwcxpeTHoro npeo6pa3oBaHHA JIanmaca H Z-npeo6pa3oBaHHA ABA alumna
HMIITMCHMX cHcTem.

35. OLITHMallbHbIe CAY.
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6) npoepammuoe o6ecnettenue u Ilumepuem-pecypcbi:
naKeThi: MATLAB
http://elibrary.ru . HarlHaSI 3JIeKTp0HHa51 6H6JIHOTeKa;

http:// exponenta.ru
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