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1. Onucanue ¢poHIA OLIEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@oH/T OLEHOYHBIX CPENCTB (OLIEHOYHBIE MaTepHalibl) BKIIOYAeT B ce0si KOHTPOJIbHBIC
3amaHusi U (WJIK) BOIPOCHI, KOTOPHIE MOTYT OBITh MPEUIOKEHBI 00yJaromeMycsi B pamKax
TEKYIEr0 KOHTPOJI yCIEBAEMOCTH U MPOMEXYTOUHOW aTTECTAllMU MO AUCUUIUIMHE (MOIYJIIO).
VYka3aHHbIe KOHTPOJbHBbIE 33JaHHUi M (WJIM) BONPOCHl TO3BOJSIOT OLEHUTh JOCTHKEHHE
00yJalonMMcsl  TUTAHUPYEMBIX ~ PE3yJbTaTOB  OOY4YEHUS IO JMCHHUIUIMHE  (MOZYIIO),
YCTaHOBJIEHHBIX B COOTBETCTBYIOIIECH palbouell mporpamMme JHUCHUIUIMHBI (MOAYJS), a TakKke
c(OPMHPOBAHHOCTh ~ KOMIIETEHIIMH,  YCTAaHOBJICHHBIX B  COOTBETCTBYIOUIEH  oOmIen
XapaKTEePUCTUKE OCHOBHOM MpodecCHOHaTBLHON 00pa30BaTEIbHON MPOTPaMMBEI.

[TonHbIE HAUMEHOBAHUSI KOMIIETCHIIMA U WHIMKATOPOB UX JOCTHKCHHUS MPEIICTABICHEI B
o01el XapakTepUCTHKE OCHOBHOM MPO¢heCcCHOHATBHOM 00pa30BaTEIHbHOM MPOTPAMMBI.

2. OueHoYHbIe cpecTBA (OLEHOYHbIe MATEPHAJIBI) JIA POBEAEHUS TEKYIEero KOHTPOJIs
yCIeBaeMOCTH 00y4YaIoIMXCs 10 AUCHHUILIMHE (MOLYJII0)

IlepeyeHb KOHTPOIBHBIX 3a1aHUH U (/M) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommneTeHuu OIIK-1 (koHTpo/IMpyeMblii HHAUKATOP AocTHKeHUsT KomneTeHun OIIK-
1.1)

2 cemecTp

1. 3anumuTe B 0011eM BUJIe ypaBHEHHE ABMKEHHSI OOBEKTa YIPABJICHUS B IPOCTPAHCTBE
COCTOSTHHSL.
2. O0BeKT ynpaBJeHus ¢ MOJHOM nHpopManuend — 3T0 0OBEKT YIPaBICHUS:
a)y KOTOpOTo BCE MEPEMEHHBIE BEKTOPA COCTOSHUS JJOCTYITHBI JJIS1 U3MEPEHMUS;
0) y KOTOpOTO TOCTYITHA U3MEPEHHIO TOJIIBKO YacCTh IEPEMEHHBIX BEKTOPA COCTOSHUS;
B) Y KOTOPOTO BCE ITEPEMEHHBIE BEKTOPA COCTOSIHUS HE TOCTYITHBI [T U3MEPECHUSI.

3. OOBEKT ynpaBiIeHHS C HETIOIHON HHPOPMAITHEH — 3TO 0OBEKT yIPaBICHHUS
a) y KOTOpPOT0 JOCTYITHA U3MEPEHHUIO TOJIBKO YacTh IEPEMEHHBIX BEKTOpPA COCTOSIHHUS;
B) Y KOTOPOT'O BCE IEPEMEHHBIE BEKTOPA COCTOSHUS HE TOCTYITHBI JUISl U3MEPEHUS;
a)y KOTOpPOTO BCE MEPEMEHHBIE BEKTOPA COCTOSIHUS JJOCTYITHBI JJIS1 H3MEPEHHSL.
4. Marpuna U — 310 MaTpuna:
a) YIpaBseMOCTH;
0) HaOII01aeMOCTH;
B) TMHEWHBIX CTAllMOHAPHBIX OOPATHBIX CBA3CH.
5. Marpuna Q — 3To maTpuia:
a) YIpaBIseMOCTH;
0) HaOII01aeMOCTH;
B) TMHEMHBIX CTAllMOHAPHBIX OOPATHBIX CBA3CH.
6. Panr MaTpuIlsl ynpaBisieMoCTH O0BEKTa YIIPABJICHHUS:
a) paBeH MOPSAKY 00BEKTa yIIPaBICHUS;
0) HE 3aBUCHUT OT MOPsIKa 00bEKTA yIPaBICHNUS,
B) JIOJIKEH OBITH BBIIIE TIOPSIIKa O0BEKTA YIIPaBJICHUS.
7. Panr MaTpuisl HaOII01aEMOCTH O0OBEKTA YIIPaBICHUS:
a) paBeH MOPSAAKY 00BEKTa yIIpaBICHUS;
0) HE 3aBUCHUT OT MOPsIKAa 00OBEKTA yIPaBICHNUS,
B) JIOJIKEH OBITH BBIIIE TIOPSIIKA O0BEKTA YIIPaBJICHUS.
8. Ilepeuncnure pexxumbl GyHkmonupoBanus CAY
9. Ins MeTo/1a MOAATIBLHOTO YIIPABICHUS XapaKTepHO (hopMUpPOBaHHE YIIPABIISIONIINX
BO3JICUICTBUU B BUJIE:



a) aCTaTUYECKOTO PETYIATOPA;

0) CTaTUYECKOTO PEryssiTopa;

B) JINHEHHOTO pEryisTopa.

10. 3agava cuHTE3a YNPABISIONIUX BO3ACHCTBUN METOIOM MOJAIBHOTO YIIPaBICHUS
dbopMynupyeTcs cleayroImuM 00pazom:

a) Uil HMCXOAHOTO OOBEKTa YIpaBJiCHUs, OO0JaJarOIIer0 CBOMCTBOM HEIOJTHOU
yIOpaBIsieMOCTH W HAOMIOJAaeMOCTH, TpeOyeTcss HaWTH Takyld MATpUIly JIMHEHHBIX
CTAIlMOHAPHBIX OOpPATHBIX CBs3EH, KOTOpas 00ECIeUnBaET Pa3OMKHYTOM CHUCTEME TpeOyeMbIi
HaOOp MoKkasarenei KayecTna.

0) 14 HMCXOMHOTO OOBEKTa YIpaBieHUs, OO0JaNaloIMIer0o CBOWCTBOM  TOJIHON
yIpaBJIAEMOCTH, TpeOyeTcsl HAWTH TaKyl0 MaTpHIly HaOII0JaeMOCTH, KoTopass oOecreyuBaeT
3aMKHYTOM cucTeMe TpeOyeMbIid Habop Mmoka3aTeseii KauyecTna.

B) JUISI HMCXOJAHOTO OOBEKTa YIpaBJICHUs, OOJAJArONIeT0 CBOWCTBOM  IOJIHOM
yIOpaBiIsieMOCTH U HAOJIIOJaeMOCTH, TpeOyeTcsi HaWTH Takyl MaTpHUlly JIMHEWHBIX
CTallMOHAPHBIX OOpATHBIX CBA3EH, KOTOpas 00ecredrnBaeT 3aMKHYTOW cHcTeMe TpeOyeMbli
HaOOp Mokasaresnei KauecTna.

11. Matpuna I popmupyercs Ha OcHOBE:
a) BBIOOpA MPUEMIIEMOTO BHJIa IEPEXOHBIX MTPOIIECCOB;
0) pacroyoKeHHsI KOpHEH XapaKTEPUCTUYECKOTO MOTHHOMA;
B) CBOMCTBA MOJTHOM HAOJI0IAEMOCTH ITATIOHHON MOJICTIH.
12. ToBenenne CAY onpenenser:

a) STaJIOHHAs! MOJIEIIb;

0) MO/IeTTh BO3MYIIAIOIIETO BO3ACHCTBHS,

B) MOJIEJTb OIIHOOK.

13. DtasoHHas MojJenb B IMPOCTPAHCTBE COCTOSIHMM IpEACTaBiI€HAa B CIEAYIOIIUM BHJE

{g : II:ISZC §(0) = ¢o., tne & —or0 :

a) BEKTOP BBIXOJHBIX IEPEMEHHbIX  JTAJOHHOM MOJENu, COBHAJAIOUIMHA ¢
Pa3MEpPHOCTHIO BEKTOpA YIIPABIICHUS;
0) BEKTOp COCTOSIHUS TAJIOHHOM MOJIeNH, COBMAJAIOIINN C Pa3MEPHOCTBIO BEKTOpA
COCTOSIHUSI OOBEKTA yIpaBICHHUS;
B) BEKTOP HA4YaJbHOI'O COCTOSHUS 3TAJIOHHON MOJIENH.
14. TlokazarensiMu KayecTBa (yHKIIMOHUPOBAHUS SIBISIOTCS:
a) J(ts , 0, €)
6) ‘](trl » 0, EY)
B)J(E, 0, €)

15. OOwexT ympaBieHHs B TMPOCTPAHCTBE COCTOSHUS 3aJaH B CICAYIOUIEM BHUJE
{J'c = Ax + Bu+ B,g + Bf,
y = (Cx.
a) N-MEPHBIA BEKTOP COCTOSHUS,
0) m-MepHBIN BEKTOP YIPABJISIOIINX BO3ICHCTBUH;
B) MaTpHLIa, ONPEEIAIoNas JUHAMUYECKHE CBOMCTBA 0OBEKTa YIIPaBICHHUS.

, A€ U—D9TO :

16. OOBEKT ympaBlIeHHs] B IPOCTPAHCTBE COCTOSIHUS 3aJIaH B CIICAYIOIIEM BHJIC
{x = Ax + Bu+ By g + Bf,
y = Cx.

a) Ixn;

o)nxr;

B) N X n.

, TJIe MaTpuIia A IMeeT pPa3MEPHOCTb:



17. O0beKT ympaBieHHs B IPOCTPAHCTBE COCTOSHUS 3aaH B CIEAYIOIIEM BUIE
{J'c = Ax + Bu+ Byg + Bf,
y = Cx.
a) MaTpHUIla BXOJa YIPaBJISIOMIMX BO3ICUCTBUI pa3MEPHOCTH NXm;
0) MaTpHIIa BBIX0JIa pa3MEPHOCTH 1xn;
B) I-MEPHBIN BEKTOP BO3MYIIAIONINX BO3/ICHCTBHA.

,Tne B—oT10 :

18. OOBEKT ympaBlIeHHs] B IPOCTPAHCTBE COCTOSIHUS 3aJIaH B CIICAYIOIIEM BHJIC
{x = Ax + Bu+ By g + Bf,
y = Cx.
a) MaTpHIla BX0J1a 3aIal0IIMX BO3ACHCTBHI pasMepHOCTH NXK;
0) k-MepHBIif BEKTOp 3a/1al0IIUX BO3ICHCTBUN;
B) MaTpHIla BbIXOJa pa3MEPHOCTH Ixn.
19. DrtamonHas Mojenb B MPOCTPAHCTBE COCTOSIHUM TPEJCTaBIEHA B CIEAYIONIMM BHJIE
B
, €(0) =¢&y.,tne ' =310 :
HE B ORES
a) Marpuua, onpeaensonas Tpedyemple TuHaMmudeckue cporictBa CAY, pa3zMepHOCTH

, rae Bg —aT10 :

nxn;
0) MaTpuIla BBIX0/Ia TAJIOHHON MOJIEIIH;
B) BGKTOp BBIXOJHBIX HepeMeHHBIX 3TaJIOHHOI>'I MOJICIIN.
20. DrtamoHHas MOJENb B MPOCTPAHCTBE COCTOSHUM NPEACTaBICHA B CIEIYIOIIMM BHUIE

{g : Ir-‘Iif' £(0) = &,., rue matpunia H nmeer pasMepHOCTB:
a) nxn;
06)mxn,;
B) kxn.

Ilepeyenb KOHTPOIBHBIX 3aaHUH U (/M) BONPOCOB JIs1 OIEHKH C(OPMUPOBAHHOCTH
kommneTeHuu OIIK-1 (koHTpo/IMpyeMblii HHAUKATOP AocTHKeHUsA KomneTeHun OITK-
1.2)

2 cemecTp

YMmeThb: MNPUMCHATH MCTOAbI PCIICHHUA HAYYHO-UCCIICAOBATCIILCKUX 3aaaY

1. Chopmupyiite B 00111eM BHI€ MATPHILY YIPABISEMOCTH Uil 00bEeKTa 4 mopsiaKa

2. ChopmupyiiTe B 0011eM BHI€ MaTPUILy HAOII01aeMOCTH ISl 00BEKTa 4 TIopsiIKa.
3.3anummure B 0011eM BUIE YpaBHEHHE [T HAXOXKICHUS MaTPHUIIbI, ONPEeISIonen
JUHAMHUYECKHE CBOWCTBA 3aMKHYTOH CHCTeMBbI (MaTpuia F).

4. lan oOBEKT yIpaBJIeHUs! BTOPOTO MOPSIJIKA C IMOJIHOW HHpOpMalLKeH, a TakKe 3a1aHbl
TpeOyemble IMHAMUYECKHE TT0Ka3aTeNnu KayecTBa: nepeperynuposanue 0%, BpeMs MepexoaHoro
nporecca 0,1 c. Onpenenute TpeOyeMblid TOTHHOM.

5. Jlan 0OBEKT ynpaBIeHHUsS TPETHETO MOPSJIKA C MTOTHOW HH(POPMAIIHEH, a TAK)KE 3a/1aHbI
TpeOyeMble IMHAMHYECKUE ITOKa3aTeNln KauecTBa: nepeperynuposanue 10%, Bpems
nepexoHoro npouecca 0,02 c. Onpenenute TpeOyeMbIid TOJTUHOM.

6. Jlan 00beKT ynpaBiIeHHs YETBEPTOTO MOPSKA C MOTHON HH(POPMAIIUEH, a TaKXKe 3a/1aHbl
TpeOyemble JMHAMUYECKHE TTOKa3aTenu KauecTBa: nepeperynupoanue 20%, Bpems
nepexoanoro mporecca 0,01 ¢. Onpenenure TpeOyeMbIil TOTMHOM.

. . 1
7. OOBEKT ympaBiIeHUsI OMUCHIBACTCS mepenarounoit pyukimeit W(s) = o 3anuiuTe
N S
matpuilsl A, B u C 15t aToro oobekra.
. . 10
8. OOBEKT ympaBlICHUS OMUCHIBACTCS mepeaarounoi ¢yukuueir W(s) = Tgerl 3anumure
N N

matpuilsl A, B u C 15t aToro oobekra.



9. OOBEKT ympaBieHHs OIUCHIBAETCS Mepeaatoynoil Qynkumeit W(s) = —
3s34+2s52+2s+1

3anummte Matpunbl A, B u C qy1st 3T0r0 00BEKTA.
2

10. OObekT ympaBIe€HUS OIKUCHIBAETCS IepenarouHoil  ¢yukmuedn W (s) = 20eZ100r1
N S

3anummte Matpunbl A, B u C qy1st 3T0r0 00heKTA.

IlepeyeHb KOHTPOIBHBIX 3aaHUH U (MJIM) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommneTeHuu OIIK-1 (koHTpo/IMpyeMblii HHAUKATOP AocTHKeHUSA KomneTeHun OITK-
1.3)

2 cemecTp

BuiiaseTs: HaBBIKaMU pelIeHus MPOo(EeCcCHOHANBHBIX 3324 COBPEMEHHBIMU METOIaMH

1. ChopmupyiiTe MaTpHIly ONMUCaHUs, ONPEACTSIONTYI0 Tpedyemble quHamMudeckue cBoiictaa (I)
STAJIOHHOW MOJIeH 4-T0 MOpsAKa, €CIU TpeOdyeMble KOPHHU XapaKTepUCTUUECKOTr0 OJMHOMA
BEIECTBEHHBIE U OJUHAKOBEIE, T. €. A1= Ay=Az= As=3.

2. ChopmupyiiTe MaTpHILy ONTUCAHUS, OTIPEICIIAIONIYI0 TpeOyeMble AuHaMmuyeckue cBoiicTna ()
ATAIOHHOW MOJIENH 3-T0 MOpsiaKa, eciu KodhPUIMeHTs TpedyeMoro XapakKTepucTHIeCKOro
MOJIMHOMA PaBHBL: ap=1, a;=2, az=3.

3. CopmupyiiTe MaTpHIly ONMUCAHUS, ONPEACTAIONIYI0 Tpedyemble AuHamMudeckue cBoiicta (I)
ATaJOHHOW MOJENH 3-TO TOopsIKa, ecli KOO PHUITMEHTHI TPEOYyeMOro XapaKTepUCTHIECKOTO
MOJIMHOMA PaBHBL: ag=1, a;=4, az=7, a4=8.

4. 3anumute BeIxoaHyo Matpuily (H) omucanus aTaionHO# Momenu 4-ro mopsiaka, ecim
TpeOyeMble KOPHU XapaKTePUCTHUECKOTO TTOJTUHOMA SIBIISIOTCS BEIICCTBEHHBIMU U PA3INYHBIMH,
T. €. 7\.1:1, 7\.2:2, 7\.3:5, 7\.4:8.

5. 3anummuTe BeIxoaHYyI0 Matpully (H) onucanus sTanoHHON MoJenu 5-To MOpsaKa, eCiu
TpeOyeMble KOPHU XapaKTePUCTHUECKOT0 TIOJMHOMA SIBISIOTCS JBa KOMILIEKCHO-COMPSKEHHBIX,
a OCTaJIbHBIC BEIIECTBEHHBIC U Pa3IMuHbIC, T. €. A1=5+3], A,=5-3], As=1, Ay=4, As=9.

6. Chopmupyiite matpuisl onucanus (I', H) atanonnoit monenu 5-ro nmopsiaka, €Ciii KOpHA
TpeOyeMoro XapakTepUCTHIECKOTrO OJMHOMA: | BEIIEeCTBEHHBIN A1=2, 2 BEIIECTBCHHBIX
OJIMHAKOBBIX Ap= A3=6, 2 KOMILIECKCHO-COMPSHKEHHBIX A4=-1-9], As=-1+9].

7. 3aman TpeOyeMslii xapakTepucTuyeckuii momunom suma: D(A) = A2 + 1204 + 3600.
Cdopmupyiite marpuist onucanus (I', H) stanonHoii Mogemnu.

8. 3aman TpebyeMblii XapakTepucTHdeckuii monuaom Buma: D (1) = A3 + 59542 + 17704 +
2633.

Cddopmupyiite marpuist onrcanus (I', H) stanonHoii Mogemnu.

9. 3aman TpebyeMblii XapakTepucTHdecknii moauaom Buma:D (1) = A2 + 952 + 2256,25.
Cddopmupyiite marpuist onucanus (I', H) stanonHoii Mogemnu.

10. ITycth Ha OCHOBE TTOKA3aTeNICH KauecTBa OMPEIEICHBI CISAYIOIIHNE MECTh TPEOYEeMbIX
KopHeit: A1 =—10; Ao =—15; A3 =—10—5j;Aa =10+5j; A5 = As =20. HeoOxoaumo chopmMupoBath
MaTpPHUILIbI OMTMCAHUS TAJOHHON MOJIEIH.

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB /1JI1 OLleHKU C()OPMHUPOBAHHOCTH
komnereHun OIIK-5 (koHTpoMpyeMblii HHIMKATOP A0cTH:KeHus1 komneTeHun OTIK-
5.1)

2 cemecTp

3HaTB: METO/BI aHAJIN3a U CUHTE3a MPUOOPOB U CUCTEM

1. OnwummTe CHHTE3 YNPABISIONIUX BO3ACHCTBUN METOIOM MOJAIBHOTO YIIPABICHUSI.
2. B 4eM cOCTOUT OTJIMYUE CTATUYECKOTO PETYISITOPA OT aCTaTUYECKOro?

3. B 4eM cyTh MOJIaJIbHOTO YNIPABJICHUA?

4. Yto Takoe MpoCTPaHCTBO COCTOSIHUM?

5. 3anummTe B o01ieM Buie ypaBHeHHe Thna CuiabBecTpa.



6. Cchopmupyiite B 00111eM BHJIE YPAaBHEHUE MATPUILIbI TUHEWHBIX CTAI[HOHAPHBIX
oOpaTHBIX CBsI3el Ha OCHOBE ypaBHeHHUs Tuna CuiabBecTpa.
7. 3anuiuTe HECKOJIBKO YCIOBHA, KOTOPbIE JOKHBI BBITOJIHATHCS IS €AMHCTBEHHOTO
penieHus ypaBHeHus Tuna CHiibBecTpa OTHOCHTENILHO MaTpHUIIB M.
. $g =Ty$y
8. Mogenp 3amaromero BO3JEHCTBUS NPEJCTABICHA B CIEIYIOLIUM BHOEY ° ,
g =Hgég
§4(0) = &40, Tne Iy — o710

a) MaTpHUIa BBIXO/1a MO 3aJaf0IIEeTO BO3/ICHCTBUS |

0) MaTpHIIa ONpeeNIomas BU]I 334al01ETr0 BO3ICHCTBHUS;

B) MaTpHIa ONpeAeIsIonast JTMHAMHYECKHIE CBOMCTBA.

9. Onumure anropyuT™M HaXOXKJIEHUS TPeOyeMbIX XapaKTepUCTHUECKUX MOIMHOMOB.

10. OnummuTe mporenypy BBIUKCICHHUS MATPHUIIbI JIMHEWHBIX CTAllMOHAPHBIX OOpATHBIX
CBsI3€il HA OCHOBE ypaBHEHMs ThIa CUIIbBECTpA.

11. 3anummre B 001IeM BHI€ YpaBHEHUE MOAEIH OIINOKH JUIS peKuMa CTaOMIH3aluH.
12. 3anummTe B 00IIEM BUJE YPAaBHEHHE MOJIEITH OMTUOKH JTsl peKUMa CIICKCHHUS.

13. Mogenb ommOKH B peXUME CTaOWIH3AIMHM OIMUCHIBACTCS CICAYIOIINM 00pa3oM:

{e = —x
rJie € — 3TO:
e=Ce"

a) N-MEpPHBII BEKTOP OLIHOOK;

0) I-MepHBII1 BEKTOP BBIXOAHOW MEPEMEHHON MOJIENN OIHOOK;

B) K-MEPHBIIl BEKTOP CTATUYECKON MEPEMEHHOM MOJIENIN OLITHOOK.

14. Mopenp OmMOKA B PEKUME CTAOMIM3AIIMU OMHUCHIBACTCS CICAYIOMUM 00pa3oMm:

{e = —x
I/l € — 3TO:
e=Ce™

a) N-MEpPHBII BEKTOP OUIHOOK;

0) I-MepHBIi1 BEKTOP BBIXOAHOW NMEPEMEHHON MOJIENH OIHOOK;

B) K-MEPHBIIl BEKTOP CTATUYECKON MEPEMEHHOM MOJIENN OLITHOOK.

15. Mogenb omuOKy B peKUME CIICKESHHSI OMUCHIBACTCS CIETYIOIINM 00pazoM:
e= M¢, —x
{ 9% , Tae My —»oro:
e =Ce
a) N-MEpPHBI BEKTOP OLIHOOK;
0) MaTpuIla COTIIACOBAHUS PA3MEPHOCTEH BEKTOPOB COCTOSIHHUSI 00BEKTa YIIpaBICHUS
Y MOJIEJIU 3a/Ial0IIEeT0 BO3/ICHCTBHS;

B) K-MEPHBII BEKTOP CTATHYECKON MEPEMEHHOM MOJIEIIH OIITHOOK.

IlepeyeHb KOHTPOIBHBIX 3aaHUH U (/M) BONPOCOB JIs1 OIEHKH C(OPMUPOBAHHOCTH
komnereHun OIIK-5 (koHTposmpyemblii uHAMKATOP A0cTHKeHHsI KomneTeHuuu OITK-
5.3)

2 cemecTp

YMeThb: COCTaBIITh CTPYKTYPHBIC CXEMbI U MATCMATUYCCKUC MOJCIIN

1. IlycTb 0OBEKT ympaBJICHHS OMKMCHIBACTCS MEPEIATOUHON (DYHKITHEH
1
W(s) = o CocTaBbTe CTPYKTYPHYIO CXEMY C YYETOM CTaTHYECKOTO PETYIISATOPA.
N S
2. IlycTh OOBEKT ympaBiieHUS ONMUCHIBACTCA NEPEAATOUHON (DyHKIHEH

W(s) = . CocTaBbTe CTPYKTYpPHYIO CXEMY C YUETOM CTaTUYECKOTO PETYJIATOPA.

s242s5+1

3. IlycTh OOBEKT ynpaBiieHUS! ONMUCHIBACTCA NEPEAATOUHON (DyHKIHEH



1

W(s) = . CocTaBbTe CTPYKTYPHYIO CXEMY C YYETOM CTATHYECKOIO

3s3+2s2+2s+1
perymnsaropa.
4. 3anaH 00BEKT yIpaBlIeHUS C EPEAaTOUHON (QyHKIHEH
2
W(s) = o oerl CocraBbTe CTPYKTYpHYIO CXEMy C YYETOM CTaTHYECKOTO
perynsropa.

5. 3anmaH 00BEKT yMpaBlICHHs C epeIaTOUHON (HYHKIHEH

30

W(s) =———
(s) 1552+3s+1

perynsaropa.

6. Ilycth OOBEKT ympaBiCHHUS OIMUCHIBACTCS CIACAYIONICH MepenaTOYHON (PyHKIHEH:

10
W(S) T 2s242s+1°

OTOT 00BEKT AOKEeH (YHKIIMOHUPOBATh B PEeKUME CliexkeHUs. BxogHoe Bo3zeiicTBue,
KoTopoe Heobxomaumo orpadorats CAY, omuceiBaeTces ciaenyromeid gpopmymnoi: g(t) =
5sin5t.

. CocTaBbTE CTPYKTYPHYIO CXEMY C YUETOM CTaTUYECKOTO

HeoOxonuMo CcHHTE3UpOBaTh ajIrOpUTM YIpPABIICHUS, OOECIEeYMBAIOUINI 3aJaHHbIC
MOKa3aTeN KauecTBa U HyJIEBYIO YCTAHOBUBIIIYIOCS OIIMOKY CIEKCHHUS.

7. Ilycth OOBEKT ympaBieHUs SBISETCS OOBEKTOM C TOJIHOM WHMOpMmaruend u 3a1aH
2

205249541
OTOT 00BEKT QYHKIIMOHUPYET B pexuMe cTadmnmm3anuu. V3MeHeHne BBIXOTHOM

HepeMeHHOﬁ HaxXoAuTCdA B AXAIIO30HC OT MUHYC IBYX 10 IBYX OTH. CI.

nepenaTounoii pynkuein: W(s) =

TpeOyercss CHHTE3UpPOBATH  YHPABISAIONMIEE BO3JICHCTBHE METOJOM  MOJAILHOTO
YIpaBJICHUS, KOTOpOe 00€CIeunBaeT B 3aMKHYTOW CHCTEME TPeOyeMBbId XapaKTepUCTUUYECKHUMA
nomuaoM: D(1) = A% + 81 + 16.

. . 10
8. 3aman 00BEKT ympaBicHHs C epeaaTounoi Gpyukuueit W(s) =

5242541

DTOT 00BEKT MOMIKEeH (PYHKIIMOHUPOBATH B PeXKUME CIEKEeHUS. Toraa BXOIHOE
BO3JICHCTBHE, KOTOPOE HE0OX0auMo oTpadotath CAY, onmuchIBaeTCs CAEAYIOMIEeH (GOpMYIITOii:
g(t) = 2.

Kophau TpebyeMoro xapakTepruCTHUYECKOTO TIOJIMHOMA A paBHBI MHHYC JBYM, T. €. A=-2.

Heo6xoanMo cuHTE3UpOBATh AITOPUTM YIIpaBIeHUs, 00eCTIeYnBaIOIINi 3aJaHHbIE
TOKa3aTesi KauyecTBa U HYJEBYIO YCTAHOBHUBIIIYIOCS OIINOKY CIICKCHHUS.

1
s242s5+1°
DTOT 00BEKT (PYHKIMOHUPYET B PEXKUME ClIeKeHHs. [IpOBEINTE CHHTE3 YIIPaBISIONIETO

BO3/JEHUCTBUS B 3aMKHYTOM CUCTEME.
10. ITycTh 00BEKT ympaBlICHHS 3a7aH TIepeIaTouYHOn PyHKInEeH

1
Wis) = 3s3+2s2+42s+1"

[IpoBenuTe CMHTE3 YNPABIAIONIETO BO3ACHCTBUS B 3AMKHYTOM CUCTEME.

9. TlycTtb 0OBEKT ympaBieHHs 3aaH nepeaaTounoi Gpyukuein W(s) =

OTOT O00BEKT (YHKIMOHHPYET B PEXKUME CTaOWIU3AINH.



1. [IpomonenupyiiTe MpeACTaBICHHYIO CUCTEMY M OLIEHUTE €€ Pab0TOCTIOCOOHOCTD.

Xu L% X%y
=t S+ S

3

4 |=

2. IlpomopenupyiiTe MpeACTaBICHHYIO CUCTEMY M OIICHUTE paboTOCIOCOOHOCTh

CHUCTEMBEI.
A

=

Constant1

Hene=

Integratord Scope2

Integrator2

3. TIpomonenupyiiTe npeaCcTaBICHHYIO CUCTEMY M IIPOBEAHUTE OLIEHKY e
paboTOCIIOCOOHOCTH.



Y

?6 = 011 = ™

—»126

0,45/«

0,05«—

?

4. Tlpomonenupyiite mpencTaBICHHYIO CUCTEMY U IPOBEIUTE OLIEHKY €€

paboTocrnocoOHOCTH.
1 ! p L » ]
0.0003625+0.001 s
Constant . Integrator Sco
Gain Transfer Fcn e
h 4
9.8
Gain3
Gain2
5. CpaBHuTE cTanaapTHEIE moJuHOMBI HhtoToHA 1 baTTepBopTa /1t o0bekTa 3
NopsiiKa IpU HACTPOIKE Ha ’kelaeMoe BpeMs nepexoanoro mpoiecca 0,1 c.
6. CpaBHuTe cTanmapTHbie moauHoMbl HetoToHa u ['pexema-JleTpomna mist oobekra 3

Nopsi/IKa IPU HACTPOMKE Ha jkeJaeMoe Bpems nepexoHoro mnpouecca 0,1 c.

7. TlpomonenupyiiTe cTaHAapTHBIE TOJUHOMBI barTepBopra u I'pexema-Jlerpona mis
00beKTa 3 mopsiKa MpU HACTPOMKe Ha jKeJaeMoe BpeMs mepexogHoro nporecca 0,2
C M OLICHUTE B YEM MX OTIMYHSA.

8. IIpomonenupyiite cranmapTHble monuHoMbl bartepBopra u beccens ans oobexra 3
MopsiJIKa IPU HACTPOIMKE Ha )KeJlaeMoe BpeMsl mepexoHoro npoiecca 0,2 ¢ u
YKaXHUTE B YEM UX OTINYHMSL.



9. IlpuBenen rpaduk MOJEINPOBAHUS COCTABIISAIOMINX BEKTOPA OLIMOOK

e,(t), e (t)
M52

e,(t)
05

e,

0 1 2 3 4 tc
Ouennrte Mpu KAaKOM HAa4aJIbHOM YCJIOBUH OCYIIECTBISUIOCH MOJICINPOBAHNE.
10. [TpuBenen rpaduk MOJECTUPOBAHMS CUCTEMBI

y(t)
12

y(f)

0 2 4 6 8 10tc

OHGHI/ITG IMIPpU KaKOM HAYaJIbHOM YCJIOBUH OCYIICCTBIIAIOCH MOJACIMPOBAHUC.

3. OueHo4YHbIE CpeACTBA (OLEHOYHbIE MATEPHAJIBI) ISl IPOBEIEHMS
NMPOMEKYTOUYHOM aTTeCTAUM 00Yy4YAOIIMXCH M0 JUCHUIINHE (MOXYJIIO)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB JI1 OLleHKU C()OPMHUPOBAHHOCTH
komnereHun OIIK-1 (koHTpoMpyeMblii HHIMKATOP A0cTHKeHus1 komneTreHuun OIIK-

1.1)

1. DramoHHas MOIEIb — 3TO ...
2. DrajoHHAs MOJIENb B MPOCTPAHCTBE COCTOSTHUN MOXKET OBITh IIPE/ICTABIICHA B
CJIEIYIOILEM BUJIE:

Vo€ =1 O fv=r¢
- He

§(0) = &o,

.



5 [£(0)= T¢
v HE

3. BekTop BBIXOAHBIX TEPEMEHHBIX 3TAJIOHHOW MOJIEIIHN:

a) COBIIAJIAET MO0 Pa3MEPHOCTH C BEKTOPOM YIPABJICHUS ;

0) COBIaaeT MO Pa3MEPHOCTU C BEKTOPOM COCTOSIHUSI O0BEKTA YIPABIICHHUS;

B) COBIAJAET MO PA3MEPHOCTU C BEKTOPOM HAYAILHOI'O COCTOSIHUS ATOJIOHHOW MOJIEIIH.
4. Pexxum ctabunuzanuu — 370 pexxuM pyaknuonupoBanust CAY, mpu KOTOPOM ...
5. Pexxum cnexxeHus — 370 pesxuM GyHkunonuposanust CAY, npu KOTOpoM ...
6. Mopenb 3a1aro1iero BO3IeHCTBHS MOKET OBITh MPEICTABICHA B TPOCTPAHCTBE COCTOSTHUH B
BUJIE:

.
Il
Sy

a)
5{;(0]: Fr;‘fr;
- ’ . . L] g :g.:!'_lil[l
‘Ey - H.wf.r;
0)
e T.£
Sy 959 0) = &0
g = He, £4(0) = &go
B)
9 = 14

(0)= e o Sg =&
§elU)= H,&,

7. I'f — maTpuia, onpeenstonias BUI BO3MYIIAIONIETO BO3ACHCTBUS, 00Iagatonias
Pa3sMepHOCTBIO:
a)gxq; 6)kxqg; B) //X/J/; T)nX(.

8. 3anumuTe MoaeNb OMMOKY IJIs peKUMa CTaOUITH3aITIH.

9. 3anumuTe MOJIENb OIUOKH JUIS PEKUMA CICKECHHUS.

10. Mg — maTpwuIia coriacoBaHusl pa3MEPHOCTEH BEKTOPOB COCTOSHUS 00BEKTA yIPABICHUS U
MOJIEJTH 33/Iaf0IIEr0 BO3CHCTBUS, 001 aroniasi pa3eMpPHOCTHIO:

a)gxq; 06)kxqg; B)/X//; T)nX(.

IlepeyeHb KOHTPOJIBHBIX 3a1aHUH U (/M) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
komnereHun OIIK-1 (koHTpoMpyeMblii HHIMKATOP A0cTH:KeHus1 komneTeHun OTIK-
1.2)

2 cemecTp
YMeTh: NPUMEHATh METOBI PEIICHUS HAyYHO-UCCIIE0BATEIbCKHUX 3a1a4

1. Cdopmupyiite MaTpuIly OMUCaHUS dTATIOHHON Moaenu (MaTpuily I') 3-ro mopsiaka, ecinu

KOpPHH TpeOyeMOro XapaKTepUCTHYECKOTO IMOJIMHOMA A1, Ap,..., An BEIIECTBEHHBIC U
pa3IuYHbIE.

2. CdopmupyiiTe MaTpHIly OINHCAaHUS STAIOHHOM Moaenu (marpuily [') 4-ro mopsiaka, eciu
KOPHU TpeOyeMOro XapaKTEpPHCTHYECKOTO IOJIMHOMA A1, Ap,..., A, BEIICCTBEHHBIC W
pa3IuYHbIE.

3. CdopmupyiiTe MaTpuIly Onucanus dTaloHHON Monenu (Marpuity [') 5-ro mopsiaka, eciu
KOpPHH TpeOyeMOro XapaKTepUCTHYECKOTO IMOJIMHOMA Aj, Ap,..., An BEIIECTBEHHBIC U
pa3IuYHbIE.

4. CdodopmupyiiTe MaTpUIly ONMUCAHUS 3TATOHHON Monenu (Matpuiy ) 3-ro mopsaka, eciu



KOpHH TpeOyeMOro XapaKTepUCTHUECKOTO MOJMHOMA Aj=Ay=...=Ap=A BEIECTBECHHBIC U

OJINHAKOBBIE.

5. CdopmupyiiTe MaTpuIly ONMKMCAHUS ITAOHHON Moaenu (Matpuiy [') 4-ro mopsiaka, eciu
KOpHU TpeOyeMOoro XapaKTepHUCTUUYECKOTO MOTMHOMA Aj=Ay=...=A,=A BEIIIECTBCHHBIC U
OJIMHAKOBEIE.

6. Cdopmupyiite MaTpuIly OMUCAHUS dTATOHHON Moaenu (MaTpuity [') 5-ro mopsiaka, ecinu
KOpHH TpeOyeMOoro XapakTepUCTHUECKOTO MOJMHOMA Aj=Ay=...=Ap=A BEIECTBECHHBIC U
OJINHAKOBBIE.

7. CdopmupyiiTe MaTpuIbl ONMUcaHus dTajJoHHOW Mozenu (Matpuisl I', H)6-ro mopska,
€CIM KOpHU TpeOyeMoro XapakTepUCTHUYECKOTO MojauHOMa Aj=a+jB, A,=a-jP, rme o —
BEIICCTBEHHAs] 4YacTh IMOJMHOMA, [3 — MHHMas 4YacThb TpeOyeMoro KOpHS
XapaKTEPUCTUICCKOTO MOJTMHOMA A3, A4, ..., Ay — OCTAIbHBIC TPEOYEMbIE BEIICCTBCHHBIC U
pa3IUYHE KOPHH.

8. CdopmupyiiTe mMaTpuilpl omucaHusi dTanoHHoN monenu (matpuisl I', H)6-ro mopska,
€CIIM KOpHH TpeOyeMOoro XapakTepuCTUIECKOro moauHoMa Ai=a+jf, Ax=a-jB, As=o+jp rae
0 — BEUIECTBEHHAas YacTh TIOJMHOMAa, [ — MHHUMasg 4YacTb TpeOyeMoro KOpHs
XapaKTePUCTUIECKOTO TIOJTMHOMA A4, As, Ag — OCTalIbHbIE TpeOyemble BEIIECTBEHHBIE U
pa3Iu4He KOPHH.

9. CdopmupyiiTe MaTpuIlbl OMHCAHUS 3TaJoHHON Monenu (Marpuisl ', H) 6-ro mopsaka,
€CJTM KOPHU TPeOyeMOro XapaKTepUCTUUECKOTo mojauHoMa Aj=a+jfB, A,=a-jP, Az=a-jP r1e
0 — BEIICCTBEHHAas 4YacTh TOJMHOMA, [} — MHHMas 4YacTh TpPeOyeMOro KOpHS
XapaKTEPUCTUIECKOTO TIOJIMHOMA A4, As, Ag — OCTaJbHBIC TpeOyeMble BEIIECTBEHHBIC U
pa3IUYHE KOPHH.

10. Chopmupyiite MaTpuily onucanus 3TaloHHON moaenu (Marpuny H) 3-ro mopsiaka, eciau

KOPHU TpeOyeMOro XapaKTEPHCTHYECKOTO IOJIMHOMA A1, Ap,..., A, BEIICCTBEHHBIC W
pa3IuYHbIE.

11. ChopmupyiiTe MaTpuIly ONUCAHKS dTATOHHON Moaenu (mMatpuiy H) 4-ro mopsiaka, eciau
KOpPHH TpeOyeMOro XapaKTepUCTHYECKOrO IMOIMHOMA Aj, Ap,..., An BEIIECTBEHHBIC U
pa3IuYHbIE.

12. Chopmupyiite MaTpuily onucaHus 3TaloHHON Moaenu (Marpuny H) 5-ro mopsiaka, eciau
KOPHU TpeOyeMOro XapaKTEPUCTHYECKOTO IOJIMHOMA A1, Ap,..., A, BEIICCTBEHHBIC W
pa3IuYHbIE.

13. ChopmupyiiTe MaTpuIly ONMCcaHus dTaTOHHON Moaenu (matpuily H) 3-ro mopsiaka, eciau
KOpHH TpeOyeMOro XapakTepUCTHUECKOTO MOJIMHOMA Aj=Ay=...=Ap=A BEIECTBECHHBIC U
OJIMHAKOBBIE.

14. Chopmupyiite MaTpuily onucaHus 3TaloHHON Moaenu (Marpuny H) 4-ro mopsiaka, eciau
KOpHU TpeOyeMOoro XapaKTepHUCTUUECKOTO MOTMHOMA Aj=Ay=...=A,=A BEIIIECTBCHHBIC U
OJIMHAKOBEIE.

15. ChopmupyiiTe MaTpuily ONUCaHus dTATOHHON Moaenu (mMatpuily H) 5-ro mopsiaka, eciau
KOpHH TpeOyeMOoro XapaKTepUCTHUECKOTO MOJMHOMA Aj=Ay=...=Ap=A BEIECTBECHHBIC U
OJIMHAKOBBIE.

16. Chopmupyiite MaTpuily onucaHus 3TaIOHHON Moaenu (Marpuiy H) 6-ro mopsiaka, eciau
KOpHU TpeOyeMOoro XapaKTepUCTUUYECKOTO MOTMHOMA Aj=Ay=...=A,=A BEIIECTBCHHBIC U
OJIMHAKOBEIE.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB 1JI1 OLleHKU C()OPMHUPOBAHHOCTH
komnereHun OIIK-1 (koHTpoMpyeMblii HHAMKATOP A0cTH:KeHus1 komneTeHun OTIK-
1.3)

2 cemecTp

Bnapners: HaBbIKaMH perieHus MpodeccuoOHANbHBIX 33/1a4 COBPEMEHHBIMU METOAAMHU



1
p2+p

1. Jlana nepenarounast pyukuuss W (p) =

3anuIInTE COOTBETCBYIOLIYIO €1 CTPYKTYPHYIO CXEMY 3aMKHYTOM CUCTEMBI.
2. Jlana nepenarounas pyukuus W (p) = ey
p+p
3anuIInTE COOTBETCBYIOLIYIO €1 CTPYKTYPHYIO CXEMY 3aMKHYTOU CUCTEMBI.
3. lana nepenaro4yHas ks W = ——r0
A pen bynxn ®) =
3anuIIuTE COOTBETCBYIOLIYIO €1 CTPYKTYPHYIO CXEMY 3aMKHYTOM CUCTEMBI.
4. JlaHa epegatoyHas kuus W = —
it pexn byHK ®) = oo
3anuIIuTe COOTBETCBYIONIYIO €l CTPYKTYPHYIO CXEMY 3aMKHYTON CUCTEMBI.
5. Jlana nepegarounas pynkmus W = —
it pex yHK ®) = e

3anuIIUTe COOTBETCBYIONIYIO €l CTPYKTYPHYIO CXEMY 3aMKHYTON CUCTEMBI.

1

6. Jlana nepenarounas pyukuus W (p) = 09710571

3anuIIuTEe COOTBETCBYIOLIYIO €1 CTPYKTYPHYIO CXEMY 3aMKHYTOM CUCTEMBI.
7. lana niepemaTounas Kkmus W = —
it pexn byHK ®) = v
3anuIIuTe COOTBETCBYIOLIME €M MaTPUIIbl ONMCAHUS B IPOCTPAHCTBE COCTOSTHUIA.
8. Jlana nepegaroyHas kmus W = —
it pexn byHK ®) = oo
3anuIIuTe COOTBETCBYIOLME € MaTPUIIbl ONMCAHUS B IPOCTPAHCTBE COCTOSIHUIA.
9. 1aua nepenarouynas GpyHkuuss W = —
it pen bymx ®) = e

3anuIInuTe COOTBETCBYIOIIME € MAaTPHUIIbI ONTMCAHUS B MPOCTPAHCTBE COCTOSTHUM.

10. IlepeuncauTe mocnea0BaTEIPHOCTD ATAIIOB PEIICHUS 3a]a4H ONPECICHHIS MaTPHIIBI

JMHEWHBIX CTAI[MOHAPHBIX OOPATHBIX CBS3eH Ha OCHOBE ypaBHEHHH Tuna CuiibBecTpa.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB /1JI1 OLleHKU C()OPMHUPOBAHHOCTH
komnereHun OIIK-5 (koHTpoMpyeMblii HHAMKATOP A0cTH:KeHus1 komneTeHun OTIK-
5.1)

2 cemecTp

3HaTh: METO/bI aHAJIN3A U CUHTE3a IPUOOPOB U CUCTEM

=

B kaxue nBa sTana pemaercs 3aJa4a CHHTE3a PETYJIATOPOB C MPSAMBIMU CBSI3IMU?

2. Kakue cyniecTByrOT criocoObl MOBBIIICHNSI TOYHOCTHBIX TIOKa3aTeNlel KauecTBa
MPOEKTUPYEMOM CUCTEMBI YIIPaBICHUS?

3. Actatudeckuii peryiasaTop (IponopuruoHaIbHOMHTErpabHbIN peryistop wiu [1H1-

PEryasTop, WK U30POMHBIN PEryJIATOp) — 3TO PEryJIsATOp, KOTOPBIN B 001IEM

-
u= K; + Hff/ edt,

]



CJIy4ae UMeeT CIICYIOLUN BUJL:
a)
6)
B)
r)
o0

u=Ke+ K; /E. dt .

* .. _dt,

%c
u= IK; + K f‘.[ edf,
~c
4. CyTh METOJIa BCTPOCHHOM MOJIEITH COCTOUT B TOM, UTO ...
5. 3ajaya CHUHTE3a PEryysiTopa C MPSMBIMU CBSI3SIMH COCTOMT B HAXOXKJICHHH TaKOIO
YIPABJISIONMIETO BO3JICUCTBUS, KOTOPOE ...

6. Pemenue 3amaun HAXOXXACHUS YIPABISIOMIETO BO3JACHCTBUS C MPSAMBIMU CBS3SIMH
COCTOUT B BBIOOPE YIPABJIAIOLIETO BO3CHCTBUS B BUJE:

a)
u= Ke+ L&,
u= Ky+ L.E,.
0)
B)

7. Ecnn 3apatoniee BO31€lCTBUE NIOCTYNAET B KAHAJ CUCTEMBI, B KOTOPOM OTCYTCTBYET

u=K,+ L.,
YIPaBIAIONIEE BO3ACHCTBUE, TO PETYIATOP C IPSIMBIMU CBS3SIMHU ...

8. 3amoxHUTE MPOIYCK (...) :
PacmmpenHsbIii 00beKT 001a1a€T ... TIPH BBIMOJHEHUH CICAYIONUX YCIOBUM:
- 00BEKT ympaBieHus 001aJaeT CBOWCTBOM MOJTHON YIPaBIsIeMOCTH;
- BCTPOCHHAsl MOJIeJb BHEIIHETO BO3JEHCTBHS 00aJaeT CBOMCTBOM TIOJHOM
Ha0JII01aEMOCTH;
- 00BEKT ympaBlIeHUs 001a1aeT CBOMCTBOM ITOJTHOM HAOJII0ITaEMOCTH.
9. Meron BCTPOCHHOM MOJIENIN TIO3BOJISIET OOECTICYHTb ...

IlepeyeHb KOHTPOJILHBIX 32JJaHUH U (UJIM) BONIPOCOB JIS OLlEHKU C()OPMHUPOBAHHOCTH
koMmnereHun OIIK-5 (koHTpo/IMpyeMblii HHIMKATOP AocTHKeHus1 komnereHunu OIIK-

2 cemecTp
YMeTh: COCTaBIISATh CTPYKTYPHBIE CXEMBI 1 MATEMATHYECKHE MOJICIH

1. Ilycth 0OBEKT ympaBieHHs ONHCHIBACTCS MepeIaTOUYHON (HyHKIMEH

. 1
W |8 = T
5= 5
CocTaBbTe CTPYKTYPHYIO CXEMY C YY4ETOM aCTaTHIECKOTO

perynsTopa.

2. IlycTth OOBEKT yIpaBICHUS OMHUCHIBACTCS MEPEIaTOYHON (DYHKITHEH



Wi(s) = 4———.
Tt 425 41
CocTaBbTe CTPYKTYPHYIO CXEMY C YUETOM aCTaTHUECKOTO

perynaropa.

3. IlycTh 0OBEKT ympaBiieHUS! ONMUCHIBACTCA NEPEAATOUHON (DyHKIHEH
|
s34+ 25242541

Wi(s) =
CocTaBbTe CTPYKTYPHYIO CXEMY C y4ETOM aCTaTHUYECKOTO
perynaropa.

4. TlycTh OOBEKT ympaBJeHUS OMUCHIBACTCS NIEPEIaTOYHON PyHKITHEH
W(s) =

s2+45s+1

CocTaBbTe CTPYKTYPHYIO CXEMY C YYETOM aCTaTHUECKOIO PETYJIATOpA.

5. IlycTh OOBEKT ympaBiieHUS! ONMUCHIBACTCA NEPEAATOUHON (DyHKIHEH

W) = ———
(s) s3+s52+5s+1

CocTaBbTe CTPYKTYPHYIO CXEMY C YYETOM aCTaTHUECKOIO PETYJIATOpA.

6. Ilycth 0OBEKT ympaBieHUs 3a/laH TEepPeaaTOuYHON PyHKITMEH

W(s) = s2+5s+1
¥ 3aMUIINTE MaTPHIBI YIPABIIEMOCTH U HAOMIOAAEMOCTH JUIS 3TOTO 00BEKTA.
1

sZ+s

Hcxons w3 menn (QYHKIMOHMPOBAHMSA, ONpPENENICH pPEXHUM pabOoThl 3aMKHYTOM
CHCTEMBI. DTHM PEKUMH pabOTHI SBISETCS PEKUM CTAOMITU3AIIH.

DTanoHHas MOJETb ONMCHIBACTCS TPEOyeMBIM XapaKTEPHUCTUYECKM ITOJIHMHOMOM:
D(A) = 2% + 41 + 4.

Heo6xoauMo HaliTH KO QPHUIMEHTH MAaTPUIBl TMHEHHBIX CTAIIMOHAPHBIX 0OpaTHBIX
CBS3EH.
8. 3amaH 00BEKT ynmpaBiIeHHs ¢ TIepeaTOuYHON pyHKIHEH

, 2

W) = o os 1

OTOT 00BEKT (DYHKIIMOHHPYET B pexuMe craOwimm3anuud. 3MeHeHue BBIXOTHOU
NEPEMEHHON HaXOJUTCA B IMANIO30HE OT MUHYC JABYX JI0 ABYX OTH. €I.
TpeOyercst cHHTE3WpOBaThH  YNPABISAIOIIEE BO3JCHCTBHE METOIOM  MOJAIBHOTO
yIpaBieHusi, KOTOpoe oOecreuyuBaeT B 3aMKHYTOW  cuCTeMe  TpeOyemblil
XapaKTEPUCTHUYECKUH TTOTMHOM:

D(*A) = A? + 8\ + 16.

CocTaBbTe CTPYKTYPHYIO CXEMY C YUETOM aCTaTHUYECKOIO PETYIIsATOpa

7. 3amaH 00BEKT yIpaBIeHHUs C liepeaaTounoi pyuknueii: W(s) =

9. Ilycth OOBEKT yIpaBJICHUS 3aJlaH NIepeaaTOuHON PyHKITMEH
10

3 4+2s2 425+ 1

Wi(s) =
O10T O00BEKT (GYHKUUOHUPYET B PEXKHUME CIEKCHHUS.
IIpoBeauTe CUHTE3 YIPABIAIOLIEIO BO3ACUCTBUSA B 3aMKHYTOM CHUCTEME METOAOM
MOJIQJIBHOTO YIIPaBJICHUS.

10. [TycTh 00BEKT ympaBieHHs 3a/1aH NepelaTOYHON QyHKIMeH



Wis |
OTOT O00BEKT (QYHKIIMOHUPYET B PEKUME CTAOUIH3AINH.
CocTaBbTe CTPYKTYPHYIO CXEMy C YUYETOM acraTudeckoro perymnsropa. I[IpoBemute
CHUHTE3 YIPaBJISAIONIET0 BO3ICHCTBHS B 3aMKHYTOH CHCTEME METOJOM MOJaJIbHOTO
yIIpaBJICHUS.

Ilepeyenb KOHTPOIBHBIX 3a1aHUH M (MJIM) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
komnereHuu OIIK-5 (koHTposmpyemblii uHAMKATOP A0cTHKeHNUsI KomneTeHunu OITK-
5.3)

2 cemecTp

1. Cpasuure crangapTHbie monruHOMbl HetoToHa 1 beccens nis o0bekTa 3 mopsiaka
IIPY HACTPOMKE Ha jKeJlaeMoe BpeMs nepexoHoro npouecca 0,1 c.

2. CpaBauTe cTanmapTHble moauHoMbl HetoToHa 1 batTepBopra 11t oo0bekTa 3
MopsiIKa IPU HACTPOIMKE Ha kKenaeMoe BpeMs nepexoanoro mnpoiecca 0,2 c.

3. CpaBaute cranmapTHbie moauHoMbl HeroToHa u I'pexema-JleTpomna mist oObekTa 3
MopsiiKa IPU HACTPOIMKE Ha xKenaeMoe BpeMs nepexoanoro mnpoiecca 0,3 c.

4. TIpomonenupyiTe cTannapTHbie moduHOMBI HeioToHa 1 BarTepBopra 1t 00bekTa 4
MopsiJIKa IPU HACTPOIMKE Ha jKeJlaeMoe BpeMsl mepexoHoro npoiecca 0,2 ¢ u
YKQKUATE OTJIMYUS JAHHBIX TOJTUHOMOB.

5. CpaBaute crannapTHbie nmoauHoMbl HeroToHa u ['pexema-Jletpona s ooObekTa 4
MOpsAJIKa IIPU HACTPOMKE Ha jKeJIaeMoe Bpems nepexogHoro npouecca 0,1 c.

6. CpaBuuTe cTanmapTHbie moauHOMbI HeroToHa 1 beccenst st o6bekTa 4 mopsiika
IIPY HACTPOMKE Ha jKeJlaeMoe BpeMs nepexogHoro npouecca 0,2 c.

7. [TpoMonenupyiiTe npeacTaBIEHHYIO CUCTEMY U TPOBEIUTE €€ OLICHKY

0,45«

0,05<—

8. [IpoMoaenupyiiTe npeACTaBIEHHYIO CUCTEMY U MTPOBEIUTE €€ OLICHKY
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10. IlpuBenen rpadvk MOJIETUPOBAHUS CUCTEMBI

Haitaure ycraHoBUBIIEECS 3HAYEHUS BBIXOIHOW BEJTMYUHBI.



11. IlpuBenen rpaduk MOJAETUPOBAHHS COCTABIISIONINX BEKTOPA OMINOOK

e, (), et
Y52
1 L
e,(t)
05
0 ——
e,
=05
_1 i
0 1 2 3 4 tc

Haitnure ycranoBuBLIEECS 3HAYEHUS BBIXOJHOW BEJIMYUHBI.

1. 3anumuTe CUCTEMY YpaBHEHHMIl B IPOCTPAHCTBE COCTOSIHMSI YCTPOMCTBA OLIEHKH MOJIHOM
Pa3MEpHOCTH.
OTBET: {x = AX +AL(y - y) + Bu

y=Cx

2. YCTpOMCTBO OIIEHKH ATO - ...

OTBET

JTUHAMHUYECKas CUCTeMa, KoTopas Mo TeKymed mHpopmaius o0 HM3MepseMbIX MEePEMEHHBIX
YIPaBJIAIONINX BO3ICHCTBUAX BBIPA0ATHIBAET OI[CHKH MEPEMEHHBIX BEKTOPA COCTOSHUS 00BEKTa
YIIpaBJICHHUS.

3. BexTtop-¢dyHKIMs, KOTOpas ¢ TCYCHUEM BPEMEHU CTPEMHUTCS K OIIEHUBAEMOMY BEKTOPY
COCTOSIHUSI OOBEKTA yIpaBICHUS — 3TO. ..
OTBET: BexTOp OIIEHKH

4. B yem otnmune Habmonarens KamMana ot HabrogaTesst MOJTHOTO MOPSAKA:
a) OTJIMYUI HET;
0) OTIHYMSI B pa3MEPHOCTH BEKTOPA COCTOSIHUS;

B) OTJINYMS B METOAMKE (HOPMUPOBAHHSI BEKTOPA OLIEHKHU.
OTBET: A

5. 3anummTe GOopMyITy BEKTOpa OIICHKH
OTBET: lim; o, (x(t) —£(t)) =0 wam lim lx(t) =2 (O] =0

6. [Ipu xakoM yCIIOBHH 33/1a4a CHHTE3a YCTPONCTBA OLIEHKHU IMOJIHOW pa3MEpHOCTH pazpeurnma’?
OTBET
00BEKT yrpaBieHus 00J1aaeT CBOMCTBOM MOJTHOM HA0JII0JaeMOCTH.

7. YCTpOMCTBO OLIEHKH MOHMKEHHON pa3MEPHOCTH Ha3bIBAIOT. ..
OTBET
HaOmronarens JlyenOeprepa uinm HaOIt0JaTeb MOHMKEHHOTO TOPSIKa

8. JlnuHaMHUEeCKU# peryasiTop - ...
OTBET



COBOKYIIHOCTb YCTPOMCTBA OLICHKHM IIOJJHOM pPa3MEPHOCTH H YIPABISAIOIIETO YCTPOMCTBA,
KOTOpbIE (POPMUPYIOT YIPABIIAIOIINE BO3IECHCTBYS B BUJIE TMHEHHON (DYHKIIMM BEKTOpA OLICHKH.

9. YcTpoiCTBO OIEHKH MOJTHOW pa3MEPHOCTH HA3bIBAIOT. ..
OTBET (nabmonarens KanMana i HaOJIr01aTeNb MOJTHOTO TOPSIAKA)

10. B uem COCTOMT CBOWCTBO pasfeNeHHs Ul 3aMKHYTOW CHUCTEMbl C JUHAMHYECKUM
PETYJISITOPOM U YCTPOHCTBOM OILIEHKH MOJHOW pa3MepHOCTH?

OTBET

1. IlepBeie n TpeOyemMbIX KOpHEH XapaKTEPUCTHUYECKOTO TIOJWHOMA 3aMKHYTOW CHCTEMBI
o0ecreunBaroTCs 3a CUET BHIOOpA MaTPUIIbI JIMHEHHBIX CTAIIMOHAPHBIX 00paTHBIX cBs3ei K.

2. OcraBmmecss n TpeOyeMbIX KOPHEH XapaKTEPUCTHYECKOTO IMOJTMHOMA 3aMKHYTOH CHCTEMBI
MOYKHO 00€CTIeYHTh BEIOOPOM MaTPHUIIbl BXOJOB YCTPOICTBA OLIEHKU TOJTHOM pa3mepHocTH L.

1. CocTaBbTE TPaHCIIOHUPOBAHHYIO MATPHUIly BXOJIOB YCTPOMCTBA OLIEHKHU MOJIHON pa3MEpHOCTU
Ha OCHOBAHUH UMEIOLLIECUCS MaTpUulbl

_1 _ |—225625 0

Mt =

—950 —225625
OTBET [950 225625]|

2. [Ins oOBbeKTa, 3a1aHHOTO MepeaTOYHON (HYHKIIHEH
100
W(s) = 7
Bpemst nepexonnoro mporecca 0,5 c. nmepeperynupoBanue 25%. Bpemsi mepexoaHoro
npouecca Habmoxaarens 0,01 c. nepeperynupoBanue Habmogarens 0%.
Haiinure marpuiy JTUHEMHBIX CTallMOHAPHBIX OOpATHBIX CBSI3€H M MaTpUIly BXOJIOB
YCTPOMCTBA OLIEHKH MOJHOW Pa3MEPHOCTH.

OTBET:K =1 0.14|: L=|229556025

3. TpeOyeMblit XapaKTepUCTUUECKHI MOJTUHOM UMEET BU:

D*(A) = A% + 10.144 + 40.15

Ha ocHoBe TpeOyeMoro xapakTEpUCTHYECKOTO TMOJUHOMA TpeOyeTcs: chopMUpPOBATH MATPHIIBI
STAIOHHOW MOJIENTH B HA0JIF01aeMOi KaHOHUYECKOH popme.

0 —40.15
OTBET(F=|1 Cloal s H=10 1D

4. TpeOyeMmblii XapaKTePUCTUUECKUN TTOJTMHOM UMEET BU/I:
D*(A) = A* + 8.121 + 33.64

Ha ocHoBe TpeOyemMoro xapakTepHCTHYECKOTO IOJIMHOMA Tpedyercs chopMHpOBAThH
MaTpPHIIbI ATAJIOHHOW MOJICNIM B HaOJII0/1aeMOi KaHOHUYECKOU (hopme.

Tpebyercs HaliTH MaTPUILy TMHEHHBIX CTALIMOHAPHBIX OOPATHBIX CBA3EH.
OTBET:
—33.64

_10 _
F‘|1 g1zl - H=I0 1]
K =1[0.3364 0.0812]

1

6. Wu(s) = o

t, =4.75c



HeoOxomumo chopmupoBate TpeOyemblit  xapakTepucTUueckuii  monmuHoM  Dj(A),
chopMupOBaTh MAaTPHUIIBI ATAJJOHHOW MOJIENIM B HaOJI01aeMON KaHOHWYECKON (popMe Ha OCHOBE
XapaKTEPUCTHUECKOTO MOJMHOMA. TpedyeTcs BBIUMCINUTh MATPHILY BXOJOB YCTPOMCTBA OLICHKH
MOJTHON pa3MEpPHOCTH.

OTBET
Di(A) = 2% 4+ 9504 + 225625
r- |(1) —225625 CH=1{0 1

—950
950

L= |225625

7. OOBEKT ympaBiIeHuUs
1
W(s) ==
s
KOPHU XapaKTEPUCTUUECKOTO MMOJIMHOMA!

=2 =—1

ﬂ“:ll =-10

u 'y XmmX Y 4mxy
il - -
S S
CrtpykTypHas cxema 00beKTa yIpaBleHUs

Heo6xoauMo HaiiTH MaTpUIbl OMMCAHUS YCTPOIMCTBA OIEHKH TMOHM)KEHHOW pa3MepHOCTH Fy u
matpuitel D, E, MB.

OTBET:
F,=-10
M,B = —0.01

D E|=[21 -200|
8. CocTaBbTe TPaHCIOHMPOBAHHYIO MATPUIy BXOJOB YCTPOICTBA OLIEHKH IOJIHON Pa3MEPHOCTH
Ha OCHOBaHMH MMEIOILENCS MaTPULIBI
M=1 = —384400 0
" —1240 —384400
OTBET:
[1240 384400

9. Matpuiisl 3TaJJOHHOM MOJICNIM B HAOJI01aeMOi KAaHOHMYECKOU (popMe UMEIOT BU:

_ |0 —24.12 _
F=ly g4l - HZIO I
KakoB Oyzer XxapakTepuCTUYECKH TOTUHOM?
OTBET

D*(A) = A% + 6.244 4 24.12

10. Kakoli cucTeMOil ONMCHIBAETCS AMHAMMUYECKUH PETYNSATOpP YCTPOWCTBA OLEHKU IOJTHON
Pa3MEpPHOCTH B IPOCTPAHCTBE COCTOSIHUS?
u=-—-Kx
IlepeyeHb KOHTPOIBHBIX 3a1aHUH M (MJIH) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-1 (koHTpoMpyeMbIii HHAUKATOP AocTHKeHust komnereHuu [TK-1.3)
3 cemecTp



1. J1st 3a1aHHOTO OOBEKTa YIpaBIEHHUs, PEICTABICHHOTO B BUJE NEPEIATOYHON (PyHKITNH

Y 3aJJaHHOM MATPHUIIbI
100
W(s) = <7
K=-|0 1| 0 - 03564 [0.3364 0.0812]
B —-0.3364 —0.0812] ' '
HalIUTE XapaKTEPUCTUUECKUNA MMOJMHOM 3aMKHYTOM CUCTEMBI

OTBET: D*(1) = A* + 8.121 + 33.64

2. 3amaH TpeOyeMblid XapaKTEPUCTUICCKUN TTOJITMHOM BHJIA:

D;: (1) = A* + 9504 + 225625
CdopmupyiiTe MaTpHIlbl STAIOHHONW MOJIENI B HaOJII0/1aeMOi KaHOHUYECKOH (hopme.

OTBET:T=|) 22025 m=jo 1

3. 3anumute GopMyTy BEKTOpa OIEHKH
OTBET

tli_)rg(x(t) - f(t)) =0 wiu t11_>r(r>10 llx(®t) =x(®)|| =0

4. Matpuua ynpaBiisieMOCTH UMEET BU/I:

OTBET
C
CA
Q =| CA?
(:/.1"1'—1

5. B 4yem 3akirodaeTcs 3aa4a CHHTE3a yCTPOMCTBA OIIEHKHU MTOJTHOM pa3MepHOCTH?

OTBET

3agaya CHHTE3a YCTPOMCTBA OIEHKH IIOJHOM pPa3sMEPHOCTH 3aKJIIOYAETCd B HAXOXKICHUH
MaTpullbl BXoIOB L, kotopas oOecreumBaer COOCTBEHHBIE uucia Fy ¢ oTpHIlaTeThbHBIMU
BEIIECTBEHHBIMU YaCTAMHU.

6. CocraBbTe MaTpHUIly BXOJIOB YCTPOMCTBAa OLIEHKH MOJHOW pPa3MEpPHOCTH HAa OCHOBAaHUM
MMEIOLLEHUCS MaTPULIbI
M-1 = |—102400 0
" —640 —102400
OTBET

| 640
102400

7. IlycTh 3aman 0OBEKT yIpaBJieHUs ¢ HEMOJIHOW MH(OpMaIuen, IpeICTaBICHHBIN ClIeayIomen
nepeaaTouHon (QyHKIMEH:

150

W(s) = —

s
Bpewms nepexonnoro nporecca pasusercs 0,5 ¢, nepeperynnpoBanue 25%, BpeMs epexoHOr0
nporecca Habmonatens 0,01 ¢, neperynupoBanue Habmoaarens 0%.
TpeOyeTcss HallTH MaTpPUIly JTMHEHHBIX CTAIIMOHAPHBIX OOpaTHBIX CBsi3edl K W MaTpuily BXo/10B
YCTPOMCTBA OLIEHKH IOJIHOM pasmepHocTH L.

OTBET: K = |1.5 0.1]; L=|2;2225



8. Kakum ypaBHEHHEM ONMCHIBAECTCS YCTPOHCTBO OLCHKH IOHM)KEHHOW pa3MEpHOCTH B
MIPOCTPAHCTBE COCTOSTHUS

1.2 = Fy2+ Gy + MyBu 3. z = Fy2 + MyBu

2.2 = Fyz— Gy — MyBu4. z = Fy2 — Gy + MyBu

OTBET: 1

9.B uem 3akirouaeTcs 3aa4a CHHTE3a YCTPOICTBA OLIEHKH TOHMKEHHOM pa3MepHOCTH?

OTBET

3ajaya CHHTE3a yCTPOMCTBA OLICHKM IOHMKEHHOW PAa3sMEPHOCTH 3aKJIHYaeTCs B HaXO0XKIECHUU
ycTOMuMBOW MaTpuilsl F, Ha OCHOBE 3aJJaHHBIX MOKa3aTesel KauecTBa U ONPEAEICHUN MaTpHIL
G, My, N.

10. Kakoii cucteMoii ypaBHEHUH B MPOCTPAHCTBE COCTOSTHUM OMKMCHIBAETCS YCTPOHUCTBO OLIEHKU
MOJIHOM pazMepHOcTH?
x=A%+L(y—9)+Bu
OTBET { Lo -9)
y=Cx

1. CdopmynupyiiTe MOCIeN0BATEILHOCTh CUHTE3a TUHAMUYECKOTO PETYISITOpa C YCTPOHCTBOM
OLICHKH ITOJIHOW Pa3MEpPHOCTH.

OTBET

1.1 Tlo TpeOyembpIM TIOKa3aTelIsIM KadyecTBa Ha3HA4YaeTcsl n  TpeOyeMbIX KOpHEH Win
K03 puImeHToB TpeOyeMOoro XapakKTepUCTHUECKOTO MOJNHOMA.

1.2 lna mepBoil MOACHCTEMBI, ONMCAHUE KOTOpPOM ompexensercs marpuueil F, HasHauarorcs
MaTpuilbl d3TaioHHoM Mmoaenu [ u H.

1.3 Pemenue 3ajaud HaxOXJEHUS YIPABISIOMIMX BO3JIEHCTBUM METOJOM MOJAIbHOTO
YIPABJIEHUS COCTOUT B PEIICHUH MaTPUYHOIO ypaBHeHUs Tuna CuibBecTpa.

1.4 Jlns BTOpO¥ MOACHCTEMBI, OMMCAHUE KOTOpPO# ompexaensercs matpuieid FH, GopmupyroTcs
MaTpuilbl 3TaioHHOW Mozenu I'H u HH, mpeaHazHadyeHHBIE JUIsi CHHTE3a YCTPOWCTBA OLICHKH
IIOJIHOM Pa3MEpPHOCTH.

1.5 VYwuurbiBag NpPUHLUI AYaJIbHOCTH [UIsl YNPaBISEMOCTH M HaONI01aeMOCTH, 3ajada
HAXOKJICHUS MaTPUIIbl BXOJOB YCTPONUCTBA OLICHKU MOJHON pa3MEepHOCTH CBOJAUTCS K PEIICHUIO
MaTpPUYHOTO ypaBHEHUs THIa CUIbBECTPA OTHOCUTENBHO MATPULIbI MH.

1.6 IIpoBenenne mpoBEPOUYHOro pacyeTa.

1.7 J1nst mpoBepku paboTOCTIOCOOHOCTH OCYIIECTBIICTCS KOMIBIOTEPHOE MOJICITUPOBAHHE.

B pe3ynbTate BBITOJHEHUS NPUBEAEHHBIX BBIIIE IIaroB, ONPENEIAIOTCS MaTpULlAa JTUHEHHBIX
CTaIlIOHAPHBIX OOPATHBIX CBSI3€H U MATPUIlA BXOJOB YCTPOMCTBA OIICHKU MOIHOW Pa3MEPHOCTH.

2. 3anuimmMre aJropuTM ONPEIEICHUs YNPABIAIOIUX BO3AEHCTBUI C YCTPOWCTBOM OLIEHKU
MOJTHON pa3MEpPHOCTH.
OTBET



Ha4vyano

BROJI MATPHIL ONHcaHna obbekta ynpasnerus (OY)

OV nojaHoCTBIG

yIpaB/Isem

Y

(pOpMHPOBAHHE MOJIEITH
OIIHOOK

v v

hopMHpOBAHHE ITATOHHOH thopMHpOBAHKE ITANOHHOI MOETH
MOJIENH YCTPOHCTBA OTEHKH TIONHOH pasMepHOCTH

PeIICHHE YIPABHEHHE THIIA PeLICHHE YIPABHEHHE THIIA
HIBBECTPA OTHOCHTEIEHO "HIBBECTPA OTHOCHTENILHO
C C
marpuisl M Matpuusl Mu
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BRIMHCIIEHHE MATPHIILL JTHHEIHEIX BRITHCIIEHHE MATPHIIEI BXOI0B }'CTPOP’[CTBH
CTAUHOHAPHEIX UGPHTHI:IX ceazeil K OUEHKH NOIHOH PAIMEPHOCTH L
T |

pac 9ET BRIOITHEH
TIPaBHJILHO

KOMTIBIOTCPHOS MOACTHPOBAHHE

TIOTYUEHHBIE MOKA3aTENH KauecTRa
COOTBETCTRYIOT 3a/IaHHBIM

3.  CdopmynupyiiTe NOCIEIOBATEILHOCTh CHHTE3a MATPHIBI JIMHEHHBIX CTAllMOHAPHBIX
0o0OpaTHBIX CBsI3€l HAa OCHOBE METO/1a MOJIaIbHOTO yIPaBJICHHUSI.
OTBET:
3.1 U3 TpebyeMBbIX MOKa3aTellell Ka4ecTBa Ha3HA4aeTesi N Tpe0yeMbIX KOpHE# Ay, Ay, -, A, nim
KO3 PHUIIMEHTOB XapaKTEPUCTUIECKOTO TIOJHMHOMA g, A7, ***, Apy_1 -
3.2 ®opMupoBaHHE MaTPHI] AITAJIOHHON MOJIETH, TO €CTh Ha3HAYeHUE MaTpHIlbl [ o TpedyeMbIiM
KOpHSIM WM Kod(uImMeHTaM XapaKTepUCTHUECKOro IMOJIMHOMAa M MaTpullbl H u3 ycrnoBus
[IOJIHOM HaOJIFOJaeMOCTH PTAJTOHHON MOIEIIH.
3.3 Pemenue matpu4Horo ypaBHeHus tuna CuiibBecTpa

MI'— AM = BH

OTHOCUTENIHO MaTpuilbl M ¢ TOCIeqyIImUM BBIYMUCICHHEM MATPUIBl JTHHEHHBIX

CTaIMOHAPHBIX 00paTHBIX cBs3el K, To ecTh

K=—-HM"

4 CdopmynupyiiTe MOCIEIOBATEILHOCTh CHHTE3a YCTPOWCTBA OICHKH ITOHMKEHHOM
Pa3MepHOCTH U BBIYUCIIEHHUE MATPULL, ONPEIESIONINX YIIPABIISIONINe BO3IEHCTBUS

OTBET

4.1 U3 TtpeOyembIx TMoOKaszaTencit kadectBa HasHadeHus (N-1) TpeOyembIx KOpHEH wiH
K0>()(PUIMEHTOB XapPaKTEPUCTUYECKOTO MOJMHOMA, TO €CTh HAaXOXKICHHUS /1;1,2,;2,---,2,;(71_1)
W gy, Aigg,* a;(n—l—l)'

42 Tlo TpeObyeMbIM KOpHSIM WU KOIPPUIMEHTAM XapaKTEPUCTHUYECKOTO IOJTHMHOMA
dbopMupyeTcs MaTpulla ONMKUCAHUS YCTPOUCTBA OIICHKU MIOHUKEHHON Pa3MEPHOCTH.

4.3 U3 ycinoBHus MOJHOW YHOPaBISEMOCTH YCTPONCTBAa OLEHKHA MOHWKEHHOW pa3MEpPHOCTH
HA3Ha4YaeTCs MaTPHIlA BXOJIOB YCTPOKUCTBA TOHIKEHHOW pa3MEpPHOCTH.



4.4 Pemienne MaTpUuHOro ypaBHeHMs Tuna CuibBecTpa Buja

GC= M,A - FE,M,
4.5 Beruucnenue npoussenenuss MyB n Beiuncnenus matpun D u Eus ycnoBus BwInosHEHUs
MaTPUYHOTO COOTHOIIEHUSI.
5. B 4em coCTOHUT CBOMCTBO pa3feieHUs 3aMKHYTOW CUCTEMbI C JUHAMHYECKUM PETYIISITOPOM
Y YCTPONCTBOM OLIEHKH IOJIHOM pa3zMepHOCTH?
OTBET
1) IlepBele N TpeOyeMbIX KOpHEH XapaKTepUCTUYECKOrO IIOJIMHOMA 3aMKHYTOW CHCTEMBI
o0ecreunBaroTCs 3a CUET BEIOOpA MATPHIIBI TUHEHHBIX CTAllMOHAPHBIX 00paTHBIX cBsi3en K.
2) OcraBmecs N TpeOyeMbIX KOpPHEH XapaKTEpHUCTUYECKOTO MOJIMHOMA 3aMKHYTOH CHCTEMBI
MO>XHO 00€CTICUUTh BLIOOPOM MaTPHIIbI BXOJIOB YCTPOMCTBA OIIEHKH MTOJTHOM pa3MepHOCTH L.

6. B yem 3akiroyaercs 3ajadya CHHTE3a AMHAMHYECKOIO PETYJATOpa C YCTPOWCTBOM OLICHKH
MOJIHOM pazMepHOcTH?

OTBET

3akimrodaeTcss B HAXOXKICHUU MAaTPUIIBI JMHEWHBIX CTallMOHAPHBIX OOpaTHBIX cBsizeil K ¢
MOCIIEAYIOLIUM OIpeieICHUEM MaTPHIIbl BXOJIOB YCTPOIMCTBA OLIEHKHU OJIHOM pa3MepHocTH L.

7. Ilo xakoi mpuyuHe B OOJBUIMHCTBE MPAKTUYECKUX CIIYy4aeB HCIIOJIb30BAHUE JMHAMHYECKOTO
perynsTopa 3aTpyIHUTENBHO?

OTBET

D10 00yClOBIEHO TeM (AKTOM, YTO TEPEMEHHBIE COCTOSIHHS yCTPOWCTBAa OIEHKA MOTYT
NPUHUMATH JAOCTATOYHO OOJbIIKE 3HAYEHMs. DTO BBI3BAHO TEM, YTO IMOJYYEHHE MEPEMEHHBIX
COCTOAHUA YCTpOﬁCTBa OLCHKU OCHOBAaHO Ha YHCJICHHBIX MCTOAAX HWHTCIPUPOBAHUA U
muddepeHnpoBanns. A Kak H3BECTHO, 4YHCIeHHOE auddepeHIIMpoBaHUE TPHUBOJUT K
3HAYUTCIIbHO 6OJ'II>H_II/IM BbBIYUCIIUTCIIbHBIM OLHI/I6KaM, YCM YHUCJICHHOC HHTCIPHUPOBAHUC.
[TosTroMy uCHONB30BaHME  JUHAMHYECKOTO  PEryliaTopa MPUBOJAUT K  YBEIMUYEHUIO
BBIYMCIIUTEIIBHOM 3arpy’KEHHOCTH U pa3Mepa HCIOIb3YyEMOM NaMATH  YIPABIIAIOLIErO
YCTpOICTBA.

8. I1pu BBIMOTHEHNN KaKWUX YCIOBUHM cocTaBHas MaTpuiia N uMeeT oOpaTHYIO MaTpHILY:
a) 00BEKT ympaBlieHUs 001a1aeT CBOWCTBOM IMOJTHOW HAOIIIOIaEMOCTH;

0) yCTpOWCTBO OIIEHKH 00J1a/1aeT CBOMCTBOM IOJIHOW YIPABIISIEMOCTH;

B) coOCTBeHHBIC urcna Matpull A, Fyy He coBMagaioT;

') BCe BapUaHThl OTBETA BEPHBI

OTBET: r

9. 3anuumuTe cCUCTEMY YpaBHEHHUM TMHAMUYECKOIO PETYJIATOPA B IPOCTPAHCTBE COCTOSIHUS

10. 3anummTe ypaBHEHHE YCTPOMCTBA OLIEHKM IOHMKEHHOW pa3MEpPHOCTH B IMPOCTPAHCTBE
COCTOSIHUSA

OTBET: Z = Fyz + Gy + MyBu

1. CocTaBbTe CTPYKTYPHYIO CXEMY 3aMKHYTOM CUCTEMBI C JTMHAMUYECKUM PETYIISATOPOM.

1
W)= ——
)= Z3Tas71

K =0.1226 0.0465]|
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2. V3o0pa3uTte aJirOpuTM OMPEEICHHUST YIPABISIOMNUX BO3JCHCTBUN C YCTPOWCTBOM OIICHKH
MIOJIHOM pa3MEpHOCTH.
OTBET

BRBOJI MATPHIL OMIcanns obbekTa ynpasnenns (V)

OV NoIHOCTRIG
ylpasiseM

i
t i)
\J
(opMHpOBaHHE MOJIETH
omudox
ipopMHEpOBanHE HTATOHHOH thopMHpoBanHE YTANOHHOI MoTeTH
MOJETn YCTPOHCTBA OLEHKH MONHOH Pa3MepHOCTH
pellIeHHE YIIPABHEHHE THIIA pelleHne yNpaBHeHHE THIA
CHIILBECTPA OTHOCHTEIILHO CunbBecTpa OTHOCHTEIBHO
Marpuisl M sMarpuisl Mu
BEIMHCIICHHE MATPHIIBE THHEHHEIX BRIMHCICHHE MATPHIIE BXOJIOB YCTPOHCTBA
CcTAUMOHAPHELX 00paTaeix ceazeil K OQUEHKH NOJIHOH pasmepHocta L
L 1
HET PacuéT BLIOIHEH

TIpaBHIBHO

KOMIMBIOTCPHOC MOACTHPOBAHUC

NONYYEHHBIC MOKA3ATEIIH KauecTRa
COOTBETCTEYHOT 3a/laHHBIM




3. M3o0pa3ute aJirOpuTM OMPEEICHHUS YIPaBISIOMNUX BO3JCHCTBUN C YCTPOWCTBOM OIICHKH
MOHUXEHHOW pa3MEpHOCTH
OTBET

I AR MATPAD OMECAREE DiLesTa yipaaiesna (O] |
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4. 3amaH 0OBEKT yIpaBJIeHH C HETIOJHOW HH(pOpPMaLueil B BUJE epeaaTOuHON (QyHKINH

Ws) 10

s) = ——-—

sZ24+2s+3

Ha ocHoBe nepenaTodnoil QyHKIMU 00bEKTa YIIPABIEHHs! HEOOXOAUMO COCTABUTh CTPYKTYPHYIO

CXeMy OOBEKTa YIpaBICHHUS.
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5. 3amaH 00BEKT yIPABJICHUS C HEMOJHON MHGOpMAIIMEi B BUIE IEPEIaTOYHON PYHKITUN

W(s)=———o—
(s) s24+3s+1

Ha ocHoBe nepenarounoii GpyHKIMH 00BEKTa YIPaBICHUS HEOOXO0AUMO COCTaBUTh CTPYKTYPHYIO

CXeMy OOBEKTa yIpaBIICHHS
OTBET

u . "
4’%’ + Xo y X3 Xj ] X
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6. Ilyctb 3aman 0OOBEKT yNpaBiIeHUsI C HEMOJIHON MH(OpMAIMEl, peICTaBICHHBIN CIeayIoIei
nepeaaTovyHon pyHKITuen

w |

v

2
W(s) =———
(s) s24+4s+5

Ha ocHoBe nepenarounoii GpyHKIMH 00bEKTa YIPaBICHUs HEOOXO0AUMO COCTaBUTh CTPYKTYPHYIO

CcXeMy 0OBEKTa yIpaBIICHH
OTBET
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7. CocTaBbTE CTPYKTYPHYIO CXEMY 3aMKHYTOM CUCTEMBI C TUHAMUYECKUM PETYIATOPOM.
1
W(s) =

s24+19s+2
K =0.2754 0.0887|

W=

OTBET
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8. CocTaBbTe CXEMYy CHUCTEMBI C IMHAMHUYECKUM PEryJISTOPOM U YCTPOHCTBOM OIICHKH IOJIHOU
pa3MEPHOCTH

W) = 0.5
T 212541
K =0.3098 0.0605
640
L=|
102400
OTBET
0.3098 |«
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9. CocTaBbTe CXEMY CUCTEMBI C AMHAMHUYECKHUM PETYJIATOPOM U YCTPOHCTBOM OLICHKU
MMOHWKEHHON pa3MEepHOCTH

W) - 05

T 2 x14s+1
ID E| = |34 — 140|
M,B = —0.02

E, =-10



OTBET
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1. ITpoMonenupyiiTe NpeACTaBIEHHYIO CUCTEMY U IIPOBEIUTE €€ OLICHKY.
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2. Omuenute BaUsiHUE KOA(DPUIIMEHTOB YCTPONCTBA OIEHKH Ha BpPEMs MEPEXOHOTO Ipoliecca
CUCTEMBI.

3. JlaHa UMUTAIMOHHAs CXE€Ma CUCTEMBI C TMHAMUYECKUM PETYJIATOPOM U YCTPOHCTBOM OLIEHKH
MIOHUKEHHOU pPa3MEPHOCTH.
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VYKaXUTe KaKOW U3 CUTHAJIOB COOTBETCTBYET CUTHAIY BXOJHOI'O BO3ACUCTBUS

a)l

0)2

B) 3

OTBET: a

4. YKaXuTe KakoW U3 CUTHAJIOB COOTBETCTBYET CUTHAY BBIXOJIHOW MEPEMEHHOMN

a) l

0)2

B) 3

OTBET: 6

5. YKa)XuTe KakO! U3 CUTHAJIOB COOTBETCTBYET CUTHAILY IIEPEMEHHOM YCTPOMCTBA OLICHKU
MMOHWKEHHON pa3MEpHOCTH

a) l

0)2

B) 3

OTBET: B

6. JlaHa UMUTALIMOHHASL CXEMa CUCTEMBI C TMHAMHYECKUM PETYIISITOPOM M YCTPOMCTBOM OLIEHKU
MOJTHON pa3MEpPHOCTH.
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YKaXUTe KaKOW U3 CUTHAJIOB COOTBETCTBYET CUTHAITY HEBSA3KU



a) l

0) 2

B) 3

r) 4

1) 5

OTBET: a

7. YKaxxuTe KakoW U3 CUTHAJIOB COOTBETCTBYET CUTHALY BXOJIHOT'O BO3EUCTBUS
a)l

0)2

B) 3

r) 4

x5

OTBET: 6

8. YKaxuTe Kakoll M3 CHUTHAJIOB COOTBETCTBYET CHUTHAIyNEPBOM COCTABIISIIONICH BEKTOpA
COCTOSIHMS YCTPOMCTBA OLICHKHU ITOJIHOW Pa3MEPHOCTH

a)l

0)2

B) 3

r) 4

m) 5

OTBET: B

9. VkaxuTe Kakod M3 CHUTHAJIOB COOTBETCTBYET CHUTHAY BTOPOM COCTAaBJISIIOIIEH BEKTOpA
COCTOSIHMS YCTPOMCTBA OLICHKHU ITOJIHOW Pa3MEPHOCTH

a)l

0)2

B) 3

r) 4

m) 5

OTBET: r

10. Ykaxure Kakod W3 CHUTHAJIOB COOTBETCTBYET CHTHAJy BBIXOJHOW MEPEMEHHOW OOBEKTa
YIPaBJICHUS

a)l

0)2

B) 3

r) 4

x5

OTBET: n



