MIMHOBPHAVYKH POCCHH
DenepalbHOe rOCYIapCcTBeHHOE GIOKeTHO.
o0pazopaTelIbHOE VIPEKISHHE BRICIIEr0 00pasoBaHHA
«TynecKHH rocyapCcTBeHHBIH VHHEBED CHIET?
HHCTHTYT BEICOKOTOYHEIX CHCTEM HM B.II. I'paseBa

Kadenpa «IIpHOOpEI VIIpaBICHHT»

VTBep:KIeHO Ha 3aceJaHHH KadeIphl
«IIpHOOPEI VIIPABICHHT
«19» gauBapq 2022 1., IpOTOKOT Ne 1

3apenyIOIIHH KadeapoH

B.A. Pacnonoe

POH/J OIIEHOYHBIX CPEJCTB (OHEHOYHBIE MATEPHAIBI) 114
IMPOBEJEHHA TEKYIHIEI'O KOHTPOJIA ¥CIIEBAEMOCTH H
IMPOMEXYTOUYHOMR ATTECTAIIHH OBYYAROIIIHUXCA ITO
JUCITAILTHHE (MOIV.JIIO)

«Memoodbl nPOCMPAHCINEQ COCMOAHUT € MEOPUL CUCTNEM VNP ABTEHIUAN
OCHOBHOH mpodeccHOHAIbHOH 00pa30BaATEIEHOH NPOrpaMMbI
BBICIIET 0 00pa30BaHHA — IPOrPAMMBI MATHCTPATYPBI
10 HAIPAaBIeHHIO IO 0TOBKH
24.04.02 CucTeMBl VIPAB/JACHHA IBH:KEHHEM H HABHTAIIHA
C HAMPABJIEHHOCTEIO (IpodHIeM)

IIpudOpPHI H CHCTEMBI OPHEHTAIHH, CTA0H/IH3AIHH H HABHT AllHH

dopMa(bl) o6yUeHH:A: 0THAS

W eHTHQHKAITHOHHBEIH HOMep 00pa30BaTelIbHOH mporpaMMsel: 240402-01-22

Tyna 2022 roxg



JIMCT COTI'JTIACOBAHUA
(¢oHaa OLIEHOYHBIX CPeACTB (O EHOYHBIX MATEPHUAJIOB)

PazpaboTuuk(m):

IToropenos M.I'., n1oUeHT, K.T.H.,
(PHO, donxcHoemp, yuenas cmeneib, Y4eHoe 36anue)




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
kommnereHun ITK-1 (KoHTpoMpyeMblii HHIUKATOP A0CTHKeHUs1 komnerenuun ITK-1.1)

2 cemecTp

1. 3anummTe B 00IIEM BUJIC YpaBHEHHE ABIKEHHSI OOBEKTa YIIPABJICHHUS B TIPOCTPAHCTBE
COCTOSIHUSI.
2. OOBeKT ympaBjeHus ¢ IOJIHON nH(pOpMaIuel — 3TO 0OBEKT YIPaBIICHHUS:
a)y KOTOpPOTO BCE IIEPEMEHHBIE BEKTOPA COCTOSIHUS TOCTYIIHBI JUIl U3MEPEHUS;
0) y KOTOpOTO TOCTYITHA H3MEPEHHIO TOJIBKO YacTh MEPEMEHHBIX BEKTOPA COCTOSHUS;
B) Y KOTOPOT'O BCE NIEPEMEHHBIE BEKTOPA COCTOSIHUS HE TOCTYIIHBI JJI U3MEPEHUS.

3. OOBEKT ymnpaBieHHUs C HEMOJHON HH(POpMAIUEi — 3T0 00BEKT yIpaBICHUS:
a) Y KOTOPOro JOCTYITHA U3MEPEHUIO TOJIKO YacTh MEPEMEHHBIX BEKTOPa COCTOSHUS;
B) Y KOTOPOT'O BCE IEPEMEHHbIE BEKTOPA COCTOSIHUS HE JOCTYITHBI JJIS1 H3MEPEHHUS,
a)y KOTOpPOTO BCE MEPEMEHHBIE BEKTOpPA COCTOSIHUS TOCTYITHBI JUISl U3MEPEHUSI.
4. Marpuna U — 310 MaTpuna:
a) YIpaBIsieMOCTH;
0) Ha0JII01aeMOCTH;
B) JIMHEHHBIX CTAIIMOHAPHBIX OOPATHBIX CBS3EH.
5. Marpuna Q — 310 Marpuna:
a) yIpaBJIsieMOCTH;
0) Ha0JII01aeMOCTH;
B) JIMHEHHBIX CTAIIMOHAPHBIX OOPATHBIX CBS3EH.
6. Panr Matpuiibl ynpaBisieMoCTH 0OObEKTa yIpaBIICHUS:
a) paBEH MOPSAIKY OOBEKTA YIIPaBICHUS;
0) He 3aBUCHUT OT MOPAJKA 0ObEKTA YIPABICHHUS;
B) JIOJKEH OBITH BBIIIE TIOPSIKA OOHEKTA YIIPABIICHHS.
7. Panr matpuiibl HabII0AEMOCTH OOBEKTA YIIPABIICHUS:
a) paBEH MOPAIKY OOBEKTA YIIPaBICHUS;
0) He 3aBUCHUT OT MOPAJKA 0ObEKTA YIPABICHHUS;
B) JIOJKEH OBITH BBIIIE TIOPSIKA OOHEKTA YIIPABIICHHS.
8. Ilepeuncnute pexxumsl pyHkunoHupoanus CAY
9. 114 MeTo/1a MOJAIbHOTO YIIPaBJICHUSI XapaKTepHO (OPMHUPOBAHUE YITPABIISIOMINX
BO3JICUCTBUU B BHUJIE:
a) aCTaTUYECKOI0 PErylaTopa;



0) CTAaTMYECKOTO PETyJIsATopa;

B) JIMHEHHOTO PETyJIATOpA.

10. 3amaya cuHTE3a YIPABISIOMINX BO3ICHCTBUN METOJJOM MOJIAIBLHOTO YIIPABICHUS
dbopmyIupyeTcs CAeAyIIIM 00pa3oM:

a) I WCXOMHOTO OOBEKTa YIpaBleHHUs, OOJAJAroIIer0o CBOMCTBOM HEIOJHOMN
yIOpaBiIsieMOCTH U HaOJIIOJaeMOCTH, TpeOyeTcsi HaWTh Takyl MaTpUIly JIMHEWHBIX
CTAllMOHAPHBIX OOpAaTHBIX CBsA3EH, KOTOpas 0OECHeuMBacT Pa3OMKHYTOH cUCTeMe TpeOyeMbIi
HaOOp Mokasaresnei KauecTna.

06) ans  ucxomHOro OOBEKTa YHpaBieHHs, OOJAJAIOIIEro CBOWCTBOM  IOJHOH
YIPaBISIEMOCTH, TPeOyeTCcss HaWTH TaKyl0 MAaTpHUIly HaOJI01aeMOCTH, KOTOpas OOecreunBacT
3aMKHYTOH cucteme TpeOyeMblii Habop Toka3aresel KauecTsa.

B) i1 MCXOJHOTO OOBEKTa yIpaBleHHUs, OO0JAJArONIET0 CBOMCTBOM  ITOJTHOU
VIpaBIsieMOCTH W HAOMIOJAaeMOCTH, TpeOyeTcss HaWTH TaKyld MATpPUIly JIMHEHHBIX
CTAIlMOHAPHBIX OOpaTHBIX CBs3€H, KOTOpas OOECIeuYMBacT 3aMKHYTOW CHCTEME TpeOyeMblid
HaOOp MoKasarenei KayecTna.

11. Matpuma I' hopmupyercst Ha OCHOBE:
a) BEIOOpA MPUEMIIEMOTO BUA MTEPEXOIHBIX MTPOIIECCOB;
0) pacmoyioKeHHUsI KOPHEH XapaKTEePUCTHUECKOTO MOJTNHOMA;
B) CBOICTBA MOJIHOM HAOIIOAAEMOCTH 3TATOHHOW MOJCIH.
12. TloBenenne CAY onpenenser:

a) ATaJIOHHAsI MOJIETIb;

0) MOJIeTh BO3MYIIIAIOIIETO BO3/ICHCTBHS;

B) MOJIENTb OIIHOOK.

13. DOtanonHas MozAenb B NPOCTPAHCTBE COCTOSIHUM MPEACTAaBIEHA B CIEAYIOIIUM BHJIE

{g : Ir-‘Iif' £(0) = ¢&., tne E—o10 :

a) BEKTOP BBIXOJHBIX I[EPEMEHHBIX  JTAJIOHHOW MOJENH, COBMAJAIONINN C
Pa3MEPHOCTHIO BEKTOPA YIIPABIICHNUS,
0) BEKTOp COCTOSTHUS STAJIOHHOW MOJIEH, COBIAIAIONINI ¢ Pa3MEPHOCTHIO BEKTOpa
COCTOSIHHSI OOBEKTa YIIpaBJICHUS;
B) BEKTOP HAYAILHOTO COCTOSIHUS STAJIOHHOW MOJICIIH.
14. TlokazarensiMu KauecTBa (yHKIIMOHUPOBAHUS SBIISTFOTCSI:
a) J(tl'l » O, Ey)
6) ‘](tH ' qa EY)
B) ‘](é; > O, 6y)

15. OOBeKT ympaBieHHS B TPOCTPAHCTBE COCTOSHUS 3aJaH B CIEAYIONIEM BHJE
{x = Ax + Bu+ By g + Bf,
y = Cx.
a) N-MEPHBIA BEKTOP COCTOSIHHUS,
0) m-MEpHBINA BEKTOP YIPABIISIONINX BO3CHCTBUA;
B) MaTpHIIa, OMPEIESIONIast TMHAMUYECKIE CBOMCTBA OOBEKTA YIPABIICHUS.

, TIe U — 910 :

16. OOBeKT yrnpaBJieHHs B MPOCTPAHCTBE COCTOSIHUS 33/1aH B CICTYIOIIEM BUJIE
{J'c = Ax + Bu+ B,g + Bf,
y = Cx.

a) Ixn;

o)nxr;

B) N X n.

, TIe MaTpuia A uMeeT pa3MEepHOCTh:

17. OOBeKT ynpaBieHHs B IPOCTPAHCTBE COCTOSIHUS 3a/1aH B CJICIYIOIIEM BUJIE
{J'c = Ax + Bu+ B,g + Bf,

y = Cx , Tae B —oro :



a) MaTpHIla BXO/a yNPABJISIOLUINX BO3IEHCTBUI pa3MEPHOCTH NXm;
0) MaTpuIla BEIXOJIa Pa3MEPHOCTH 1xn;
B) I-MEpHBIN BEKTOP BO3MYILAIOIINX BO3ACHCTBUM.

18. OOBeKT ynpaBieHHs B IPOCTPAHCTBE COCTOSIHUS 33/1aH B CICIYIOIIEM BUJIE
{x = Ax + Bu+ B,g + Bf,
y = (Cx.
a) MaTpuIla BX0J1a 3aIal0IIHMX BO3ACHCTBHI pasMepHOCTH NXK;
0) k-MepHBIif BEKTOp 3a/1al0IIUX BO3ICHCTBUN;
B) MaTpHIla BbIX0OJa pa3MEPHOCTH Ixn.
19. DramonHas Mojenb B MPOCTPAHCTBE COCTOSIHUM TMPEJACTaBICHA B CIEAYIONIMM BHJIE
§=r
, £(0) =&y, rne ' —o10 :
HE B ORES
a) Marpuua, onpenersiomas Tpedyemble quHaMudeckue coiictBa CAY, pazmepHocTH

, e Bg —aT10 :

nxn;
0) MaTpHIIa BBIX0/1a 3TAJIOHHON MOJETIH;
B) BEKTOP BBIXO/IHBIX MIEPEMEHHBIX 3TAJIOHHON MOJIEIH.
20. DranoHHas MoOJeNb B IMPOCTPAHCTBE COCTOSHUI MPEACTAaBIEHA B CIEAYIOIIMM BHJE

{:; : II_‘IS; £(0) = &p., rne marpra H umeer pasMepHOCTS:
a) nxn;
0)mxn;
B) kxn.

IlepeyeHb KOHTPOIBLHBIX 3a1aHUH U (/M) BONPOCOB JIsl OIEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-1 (KoHTpoJMpyeMbIii HHAUKATOP AocTHKeHUst komnereHun [TK-1.2)
2 cemecTp

YMeTh: NIPUMEHSTh METO/IbI PELIEHUSI HAYYHO-UCCIIEN0BATENbCKUX 3a1a4

1. ChopmupyiiTe B 0011eM BHIe MaTPHUILY YIIPABISIEMOCTH ISl 00heKTa 4 mopsiaka

2. Chopmupyiite B 00111eM BUE MATPUILy HAOIIOIaEMOCTH I 00beKTa 4 mopsiiKa.
3.3anumuTe B 001IeM BHJI€ YpaBHEHUE JJISI HAXOXKICHHS MAaTPHUIIBI, OTPEIEISIONIEH
JTMHAMHAYECKHE CBOWCTBA 3aMKHYTOU CHCTeMbI (MaTpuiia F).

4. JlaH 0OBEKT yIpaBlIeHUsI BTOPOTO MOPSJIKA C IMMOJTHOW MH(POPMAIIHEH, a TAK)KE 3a1aHbI
TpeOyemble TMHAMUYECKHE TTOKa3aTeNn KauecTBa: nepeperynupoannue 0%, BpeMs MepexoaHOTo
nporecca 0,1 ¢. Onpenenure TpeOyeMbIii TOJIMHOM.

5. Jlan 00BeKT ympaBieHHs TPETHETo MOPSIKa C MOJHONW HHPOPMaLKeil, a TAKKe 3a1aHbI
TpeOyemble JMHAMUYECKHE TTOKa3aTenu KauecTBa: nepeperynupoanue 10%, Bpems
nepexoaHoro mporecca 0,02 ¢. Onpenenure TpeOyeMbIil TOTMHOM.

6. Jlan 0OBEKT yIpaBIeHHUSI YETBEPTOTO TMOPSIIKA C TIOJHON MH(GOpPMAITHEH, a TaKKe 3aJaHbI
TpeOyeMble TMHAMHUYECKUE TTOKa3aTeNn KauecTBa: nepeperynupoBanue 20%, Bpems
nepexoanoro mporecca 0,01 ¢. Onpenenure TpeOyeMbIil TOTMHOM.

. . 1
7. OOBEKT yIpaBIeHUsI OMUCHIBACTCS mepenarounoit pyukmmeit W(s) = o 3anuiuTe
N S

matpuiisl A, B u C 15t aToro oobexra.

. . 10
8. OOBEKT ympaBlCHUS OMUCHIBACTCS mepeaarounoi ¢yukuueir W(s) = Taperl 3anumure
N N

matpuiisl A, B u C 15t aToro oobexra.

1

9. OOBeKT aBJICHUS OIIMCBIBAETCS IIEpPEeIaTOYHOMN knuen W(s) = ——
ynp pea (byH 1 ( ) 3s342s52425+1

3anummre matpubl A, B u C aiis aToro oobexra.



2

10. OObeKT ympaBIe€HUS OIKUCHIBAETCS IepenarouHoil  ¢yakmuedn W (s) = 70eZ100r1
N S

3anummre matpubl A, B u C s aToro oobexra.

Ilepeyenb KOHTPOIBHBIX 3aaHUH M (MJIM) BOIPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-1 (koHTpoMpyeMbIii HHAUKATOP AocTHKeHust komnereHuu [TK-1.3)
2 cemecTp

Bnapners: HaBbIKamMH perieHus MpodeccuoHaANbHBIX 33a/1a4 COBPEMEHHBIMU METOAaMHU

1. ChopmupyiiTe MaTpHILy ONTUCAHUS, OTIPEETAIONIYI0 TpeOyeMble AuHaMmuyeckue cBoiictna (1)
ATAIOHHOW MOJIENH 4-T0 MOPsIIKa, e TpedyeMble KOPHH XapaKTEPUCTUIECKOTO TTOJTMHOMA
BEICCTBEHHEIC U OJUHAKOBEIE, T. €. A= Ay=Ag= Ay=3.

2. ChopmupyiiTe MaTpHIly OIMKMCAHUS, OTPEACISAIONIYI0 TpeOyeMble TuHamMudeckue cBoicTra (1))
ATaJOHHOW MOJENH 3-TO TOpsJIKa, ecli KOADPHUITMEHTHI TPEOYyEeMOTo XapaKTePUCTUIECKOTO
MOJIMHOMA PaBHBL: ag=1, a;=2, az=3.

3. ChopmupyiiTe MaTpHIly OTIMCAHUs, OTPEEIAIONTYI0 TpeOyeMble nuHaMudeckre cBoicta (1)
ATAIOHHOW MOJIEeNH 3-T0 MOpsiKa, eciu Kod(hPUIMeHTs TpedyeMoro XapakKTepucTHIeCKOro
MOJIMHOMA PaBHEL: ap=1, a1=4, az=7, a4=8.

4. 3anummre BeIxoAHylo Marpuny (H) onmucanus stanoHHO# Moaenu 4-ro mopsiika, eciiu
TpeOyeMble KOPHU XapaKTePUCTHUECKOT0 IOJMHOMA SIBJISIOTCS BEIIECTBEHHBIMU U Pa3IMYHBIMU,
T. €. 7u1=1, 7u2=2, 7u3=5, K4:8.

5. 3anummTe BRIXOAHYI0 Matpuny (H) onmucanus sTaqoHHONW MOACIH S5-TO TOpsIKa, €CIN
TpeOyeMble KOPHU XapaKTePUCTHUECKOTO TTOJUHOMA SIBIISIOTCS JBA KOMIUIEKCHO-COMPSKEHHBIX,
a OCTaJIbHBIC BEIICCTBEHHBIEC U Pa3IHuHbIe, T. €. A1=5+3], A,=5-3], As=1, =4, As=9.

6. Chopmupyiite matpuibl onucanus (I, H) sTanmonHol Monenu 5-ro mopsiika, eciid KOpHU
TpeOyeMOro XapakTepUCTUISCKOTO MTOJIMHOMA: | BEIIECTBEHHBIN A1=2, 2 BEIIECTBEHHBIX U
OJIMHAKOBBIX Ap= A3=0, 2 KOMILIEKCHO-COMPSDKEHHBIX Ay=-1-9], As=-1+9].

7. 3aman TpeOyeMslii xapakTepucTHdeckuii momuHoM Buma: D(A) = 12 + 1204 + 3600.
Chopmupyiite matpuisl onucanus (I', H) sTanonnoit moxenu.

8. 3ajan TpebyeMblii XapakTepucTudeckuii moaunom suga: D (A1) = A3 + 59542 + 17704 +
2633.

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

9. 3anman TpebyeMblii XapakTepucTHdecknii moauaom Buma:D (1) = A2 + 952 + 2256,25.
Chopmupyiite matpursl onucanus (I', H) sTanonnoi moxeny.

10. ITycTs Ha OCHOBE MMOKa3aTesei KauecTBa OMpeAeTICHbI CISIYIONINE ECTh TPEOYEMBIX
kopHei: Ay =—10; Ap =—15; A3 =—10—5j; 4 =—10+5j; As = A¢ =20. Heob6xonumo chopMupoBath
MaTPHUIIBI OMTMCAHUS ITAJIOHHON MOJIEIH.

IlepeyeHb KOHTPOIBHBIX 3a1aHUH U (/M) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-2 (KoHTpoJHpyeMbIii HHAUKATOP A0cTHKeHust komnereHuu [TK-2.1)
2 cemecTp

3HaTB: METObI aHAJIN3a U CUHTE3a MPUOOPOB U CUCTEM

1. OnummTe CHHTE3 YIPABISIONIUX BO3ACHCTBUN METOJAOM MOJAIBHOTO YIIPABICHUSI.
2. B 4eM COCTOUT OTJIMYUE CTATUYECKOTO PETYISITOPA OT aCTaTUYECKOro?

3. B 4eM cyTh MOJIaIbHOTO YNIPABJICHUA?

4. Yto Takoe MpoCTPAHCTBO COCTOSIHUM?

5. 3anummuTe B o01ieM Bujie ypaBHeHHe Thna CuiabBecTpa.

6. Chopmupyiite B 00111eM BUEC YPAaBHECHHE MATPHIIBI JIMHEHHBIX CTAIIHOHAPHBIX
oOpaTHBIX CBsI3el Ha OCHOBE ypaBHeHHUs Tuna CuiabBecTpa.

7. 3anummTe HECKOJIBKO YCIOBUM, KOTOPBIE TOKHBI BBITTOJIHSITHCS JI €IUHCTBEHHOTO
pelieHus ypaBHeHus Tuna CuibBecTpa OTHOCUTEIHHO MaTpULIbI M.



8. Moenp 3a4al0IIero BO3/CHCTBHA TPEACTaBIeHA B CIESAYIONIMM BHJE S0 = TSy ,
g = Hyé,4
§4(0) = &40, Tne Iy — o710

a) MaTpUILA BBIX0JIa MOJIENH 3a/JaI0NIETO BO3ISHCTBHS ;

0) MaTpuIa ONpeAeIIAIOIIas BUJL 3aAl0LIEr0 BO3ACHCTBHS;

B) MaTpHIIa ONpeeNIoNnIas AMHAMUYECKHE CBOMCTBA.

9. Onumure anropuT™M HaxXOXKJIEHUS TPeOyeMbIX XapaKTepUCTHUECKUX MOTMHOMOB.

10. OnumwuTe mporenypy BBIUKCICHHUS] MATPHUIbI JIMHEWHBIX CTAllMOHAPHBIX OOpPATHBIX
CBsI3€il Ha OCHOBE ypaBHEeHMs ThIa CUIIbBECTpA.

11. 3anummre B 001IeM BUIe ypaBHEHUE MOAEIH OIINOKY JUIS peKuMa CTaOUIH3aluH.
12. 3anummTe B 00IIEM BUJE YPAaBHEHHE MOJIEITH OITUOKH JTsl peKUMa CIICKCHHUS.

13. Mogenb ommOKH B peXUME CTaOWIHM3AIMHM OIMUCHIBACTCS CICAYIOIINM 00pa3oM:

{e = —x
r7ie € — 3TO:
e=Ce"

a) N-MEpPHBI BEKTOP OLIHOOK;

0) I-MepHBII1 BEKTOP BBIXOAHOU MEPEMEHHON MOJIENN OIHOOK;

B) K-MEPHBIIl BEKTOP CTATUYECKON MEPEMEHHOM MOJIENN OLITHOOK.

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

{e = —x
I/l € — 3TO:
e=Ce™

a) N-MEpPHBII BEKTOP OLIHOOK;

0) I-MepHBII1 BEKTOP BBIXOAHOU MEPEMEHHON MOJIENN OIHOOK;

B) K-MEPHBIIl BEKTOP CTATUYECKON MEPEMEHHOM MOJIENIN OLIHOOK.

15. Mogenb omuOKy B peKUME CIICKESHHSI OMUCHIBACTCS CIECIYIOIINM 00pa3oM:
e= M¢, —x
{ 9% , Tae My —»oro:
e =Ce
a) N-MEpPHBII BEKTOpP OUIHOOK;
0) MaTpuIla COTIIACOBAHUS PA3MEPHOCTEH BEKTOPOB COCTOSIHHUSI 00BEKTa YIpaBICHUS
Y MOJIEJIU 3a/Ial0IIEeT0 BO3/ICHCTBHS;

B) K-MEPHBII BEKTOP CTATHYECKON MEPEMEHHOM MOJIEIIH OIITHOOK.

IlepeyeHb KOHTPOIBHBIX 3a1aHUH M (/M) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-2 (KoHTpoJMpyeMbIii HHAUKATOP AocTHKeHust komnereHuu [TK-2.3)
2 cemecTp

YMeTh: COCTaBIATh CTPYKTYPHBIE CXEMBI 1 MATEMATHUYECKUE MOJIETU

1. TlycTb OOBEKT ympaBJICHHS OMKMCHIBACTCS MEPEIATOYHON (DYHKITHEH

1
W(s) = . CocTaBbTe CTPYKTYPHYIO CXEMY C YUETOM CTATUYECKOTO PETyJsTOpa.
N S

2. Ilycth OOBEKT yIpaBICHUS OMHUCHIBACTCS MEPEIaTOUHON (DYHKITHEH

W(s) = 10

T2l CocTaBbTe CTPYKTYPHYIO CXEMY C YYETOM CTaTHUYECKOI0 PETYIATOpa.
S S

3. IlycTh 0OBEKT yIpaBICHUS OMKUCHIBACTCS MEPEIaTOUHON (DYHKITHEH
W(s) =3

s3425242s5+1
peryAaropa.

4. 3anaH 00BEKT yIpaBlIeHUS C EPEAaTOUHON (QyHKIHEH

. CocTaBbTe CTPYKTYPHYIO CXEMY C Y4E€TOM CTaTHYECKOTO



2
W(s) = > CocraBbTe CTPYKTYPHYIO CXEMY C YYETOM CTaTHYECKOTO

0s249s+1
peryistopa.

5. 3anmaH 0OBEKT yMpaBlICHHs C EPeIaTOUHON (HYHKITHEH

30
W(S) T 15s2+43s+1

perymnsaropa.
6. IlycTe OOBEKT ympaBiEHHUs OIMCHIBACTCS CIEAYIOUIEH MepeaaToyHoil (QyHKIue:

10
W) =——
(s) 2524+2s+1
3TOT 00BEKT NOMKEH (DYHKIIMOHHPOBATH B PeKUME clekeHus. BxonHoe Bo3zaelcTBue,
KoTopoe Heobxomumo otpaborars CAY, omuckiBaetcs cieayromieir popmymnoit: g(t) =

5sin5t.

. CocTaBbTe CTPYKTYPHYIO CXEMY C y4ETOM CTaTHYECKOTO

Heo0xoauMo CHHTE3UpOBaTh aNrOpPUTM YIpaBICHHs, OOECHEUMBAIONIMNA 3aJaHHBIC
MOKa3aTeIl KaueCcTBa U HyJIEBYIO YCTAHOBUBILYIOCS OIUUOKY CIEKEHUS.

7. Ilycte OOBEKT ympaBiieHUS SIBJISETCS OOBEKTOM C IMOJIHOW MH(popMauueil u 3agaH
2

20s2+49s5+1
DTOT 00BEKT PYHKIMOHUPYET B pekuMe cradmim3anuu. VI3MeHeHrne BBIXOIHON

MepeMEHHON HaXOUTCS B JUATIO30HE OT MUHYC JIBYX J0 IBYX OTH. €.

nepenaroynoi pyukuueii: W(s) =

TpeOyercs cuHTE3MpOBaTh  YHpPABIAIOLIEE BO3IACHCTBUE METOJOM  MOJAIBHOTO
yIpaBJIeHUs,, KOTOpOe OOEeCIeYrBaeT B 3aMKHYTOH cHUCTeMe TpeOyeMBbli XapaKTepUCTHUECKHUM
nomuaoM: D(1) = A% + 81 + 16.

. . 10
8. 3aman 00BEKT ynpaBiieHuUs ¢ nepeaaTouHoi Gyukipein W(s) =

s242s+1°

DTOT 00BEKT JOIDKEeH (PYHKIIMOHUPOBATH B PEXKHUME ClIeXeHus. Toraa BXoaHoe
BO3/IEICTBHE, KOTOpOe HeoObxoaumo orpabotate CAY, onuchiBaeTcs cleayromei GopMyInoi:
g(t) =2.

KopHau TpebyemMoro xapakTeprucTHYeCKOTO IMOJIMHOMA A paBHBI MHHYC JIBYM, T. €. A=-2.

Heo0xoauMo CHHTE3UpOBATh AITOPUTM YIPaBICHHS, 00ECICUYNBAIONINN 3a/1aHHbIC
NOKa3aTeIl KauyecTBa U HYJIEBYIO YCTAHOBHUBILYIOCS OIINOKY CIIEKECHHUS.

1
5242541
OTOT 00BEKT PYHKIIMOHUPYET B peKUME ClIekeHus. [IpoBeanTe CHHTE3 yIPaBIISIIONIETO

BO3/EHUCTBUS B 3aMKHYTOM CUCTEME.

10. ITycTh 00BEKT ympaBlICHHS 3a7aH TIepeIaTouHOn PyHKIueH

W) =c———7—
() 3s3+2s2+2s+1

IIpoBeauTe CUHTE3 YIPABIISIOLIETO BO3ACUCTBUS B 3AMKHYTOU CUCTEME.

9. Ilyctb 0OBEKT yIpaBiieHHs 3a1aH nepeaarounoi Gpyuxumein W(s) =

OTOT O00BEKT (YHKIMOHHPYET B PEXKUME CTaOMIIU3AIINH.



IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB 1JI1 OLleHKU C()OPMHUPOBAHHOCTH
komnereHnun [K-2 (koHTpoMpyemblii HHIUKATOP AocTHKeHNs KommneTenmun ITK-2.5)

2 cemecTp

MMPOBOAUTH OLCHKY IO PE3yJIbTaTaM MOJCIUPOBAHUA

1. IlpomopenupyiiTe MpeACTaBICHHYIO CUCTEMY U OLICHUTE €€ pab0TOCIIOCOOHOCTb.

u L X X%y
S+1 S -
3 |e
4 =

2. TlpoMoaenupyiiTe MpeICTaBICHHYIO CUCTEMY U OIIEHUTE pabOTOCTIOCOOHOCTD
CHUCTCMBI.

Constant1

3. TlpomonenupyiitTe NpeaCTaBICHHYIO CUCTEMY U MPOBEAUTE OLICHKY €€

67427

1

s

= L

Integrator2

K3

13.995

-1.068*10°4 4——

Integratord

paboTocrnocoOHOCTH.

Scope?



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 mopsKa Mpy 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. ITpuBenen rpaduK MOJECTUPOBAHMS CUCTEMBI

y(t)
12

y(f)

0 2 4 6 8 10tc

OHGHI/ITG IMIPpU KaKOM HAYaJIbHOM YCJIOBUH OCYIICCTBIIAIOCH MOJACIMPOBAHUC.

3. OueHo4HbI€e cpeCcTBA (OLEHOYHbIE MATEPHUAJIbI) VISl IPOBEACHUS NMPOMEKYTOYHOM
aTTecTauvu 00y4aromMXcs M0 JMCUMILIHHE (MOTYJII0)
2 cemecTp

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB 1JI1 OLleHKU C()OPMHUPOBAHHOCTH
komnerennuu [MK-1 (koHTpomMpyeMblii HHIUKATOP AocTHKeHus komneTrennun [TK-1.1)

1. DramoHHAas MOIENb — 3TO ...
2. DraloHHAas MOJIENIb B IPOCTPAHCTBE COCTOSTHUI MOKET OBITh IPEACTaBICHA B
CIICTYIOIIIEM BHJIC:

D (¢ 6 (-
¢ = I £0) =& I__r'f £(0)=£
v = H£ ¥ “J(O)_‘a{],\ E — HE y '»-..1_;'_]-'_1-.“
 [E0)=T¢ . _,

v = H¢



3. BexTop BBIXOJHBIX IEPEMEHHBIX 3TAJOHHON MOAEIH:

a) COBIAJAET 0 Pa3MEPHOCTH C BEKTOPOM YIPABICHMUS ;

0) cCoBIaaeT 1Mo pa3MEPHOCTU C BEKTOPOM COCTOSTHUS 0OBEKTa YIPABICHHUS;

B) COBIAJIAET 110 Pa3MEPHOCTH C BEKTOPOM HAYaJIbHOI'O COCTOSIHUS 3TOJIOHHOM MOJIEINH.
4. PexxuM cTabun3anuu — 370 pexuM GyHKunonupoBanust CAY, npu KOTOpOM ...
5. Pexxum cnexenust — 31o pexxum GyHkimonupobanust CAY, npu KOTOPOM ...
6. Moaenb 3a/1a10111eT0 BO3ACUCTBUS MOXKET ObITh IPECTABICHA B IPOCTPAHCTBE COCTOSIHUH B
BUJE!

a)
[S{;([}]: 1_|r,l~’fr,I
! J g% . g = [5 0
£, = Hpég !
0)
¢ — T.¢
Sg 959 0) = £
g = HE, E4(0) = &go
B)
g = Iy

(D]— ) 'glr,l - [Eg;[jl
[Eff ;= H,rj‘ir;

7. I'f — marpuIia, onpeaesronias BU/I BO3MYIIAIOMIETO BO3ACHCTBHSA, 00J1a1aromast
Pa3MEPHOCTHIO:
a)gxq; 6)kxqg; B) /X //; T)nX(.

8. 3anumuTe MOJENb OMMOKHY I PeKUMa CTaOUITU3aIiH.

9. 3anummTe MOJIETh OMMOKH JIJIST PEKUMA CIICKEHUS.

10. Mg — MaTpu1ia coriacoBaHus Pa3MEPHOCTEH BEKTOPOB COCTOSIHUS 00BEKTA yIIPABICHHUS U
MOJICJTH 3/IafOIIET0 BO3ICHCTBHS, 00JIaaroNiast pa3eMPHOCTBIO:

a)gxq; 6)kxqg; B)/X// T)nX(.

IlepeyeHb KOHTPOJILHBIX 32]aHUH U (MJIM) BONIPOCOB 1JI1 OLleHKU C()OPMHUPOBAHHOCTH
kommnereHun ITK-1 (KoHTpoJMpyeMbIii HHAUKATOP AocTHKeHust komnereHuu [TK-1.2)
2 cemecTp
YMeTh: NpUMEHSATh METO/IbI PEILICHUSI HAyYHO-UCCIIEI0BATENbCKUX 3a1a4

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

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

2. CdopmupyiiTe MaTpHIly OINMCAaHUs dTAIOHHOM Moaenu (marpuily [') 4-ro mopsiaka, eciu
KOPHU TpeOyeMOro XapaKTEPUCTHYECKOTO IOJIMHOMA A1, Ap,..., Ay BEIICCTBEHHBIC W
pa3IuYHbIE.

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

4. CdodopmupyiiTe MaTpUIly ONMUCAHUS 3TATOHHON Monenu (Matpuiy ') 3-ro mopsnka, eciu
KOpHU TpeOyeMOoro XapaKTepUCTUUYECKOTO MOJTMHOMA Aj=Ay=...=A,=A BEIIIECTBCHHBIC U

OJIUHAKOBEIE.



5. CdopmupyiiTe MaTpuIly OMKMCAHUS ITAOHHON Moaenu (Matpuiy [') 4-ro mopsiaka, eciu

KOpHU TpeOyeMOoro XapaKTepHUCTUUYECKOTO MOJTMHOMA Aj=Ay=...=A,=A BEIIECTBCHHBIC U
OJIMHAKOBEIE.

6. Cdopmupyiite MaTpuIly OMUCAHUS dTATOHHON Mojenu (MaTpuity I') 5-ro mopsiaka, ecinu
KOpHH TpeOyeMoro XapakTepUCTHUECKOTO MOJMHOMA Aj=Ay=...=Ap=A BEIECTBECHHBIC U
OJIMHAKOBBIE.

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

8. CdopmupyiiTe mMaTpuipl onmucaHusi 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 TIOJMHOMA, [ — MHHUMas 4YacTb TpeOdyeMoro KOpHs
XapaKTePUCTUIECKOTO TIOJTMHOMA A4, As, Ag — OCTalIbHbIE TpeOyemble BEIIECTBEHHBIE U
pa3Iu4He KOPHHU.

9. CdopmupyiiTe MaTpuIbl OMHCAHUS 3TaTOHHON Mojenu (Mmarpuibsl ', H) 6-ro mopsaka,
€CJT KOPHU TPeOyeMOro XapaKTepHuCTUUECKOTo moauHoMa Aj=a+jfB, A,=a-jP, Az=a-jP rme
0. — BEIICCTBEHHAas 4YacTh TOJMHOMA, [} — MHHMas 4YacTh TpPeOyeMOro KOpHS
XapaKTePUCTUICCKOTO TIOJIMHOMA A4, As, Ag — OCTaJbHBIC TpeOyeMble BEIIECTBEHHBIE U
pa3IUYHE KOPHH.

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

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

11. ChopmupyiiTe MaTpuIly ONUCAaHKS dTATOHHON Moaenu (mMatpuily H) 4-ro mopsiaka, eciau
KOpPHH TpeOyeMOro XapaKTepUCTHYECKOrO IMOJIMHOMA A1, Ap,..., An BEIIECTBEHHBIC U
pa3IuYHbIE.

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

13. ChopmupyiiTe MaTpuIly ONUCaHKs dTATOHHON Moaenu (mMatpuiy H) 3-ro mopsiaka, eciau
KOpHH TpeOyeMOoro XapakTepUCTHUECKOTO MOJMHOMA Aj=Ay=...=Ap=A BEIECTBECHHBIC U
OJIMHAKOBBIE.

14. Chopmupyiite MaTpuily onucaHus 3TaloHHON Moaenu (Marpuny H) 4-ro mopsiaka, eciau
KOpHU TpeOyeMOoro XapaKTepUCTUUYECKOTO MOJTMHOMA Aj=Ay=...=A,=A BEIIECTBCHHBIC 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 3TaloOHHON Moaenu (Marpuiy H) 6-ro mopsiaka, eciau
KOpHU TpeOyeMOoro XapaKTepHUCTUUECKOTO MOJTMHOMA Aj=Ay=...=A,=A BEIIIECTBCHHBIC U
OJIMHAKOBEIE.

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB 1JI1 OLleHKU C)OPMHUPOBAHHOCTH
komnereHnun [IK-1 (koHTpoMpyemblii ”HAUKATOP AocTHKeHNs kKomneTenmun ITK-1.3)
2 cemecTp

BuiaseTs: HaBBIKaMU pelIeHUs MPO(PECCHOHATBHBIX 33124 COBPEMEHHBIMU METOIaMH

1
p2+p

1. Jlana nepenarounas pyukuuss W (p) =



3anuIIuTe COOTBETCBYIONIYIO €l CTPYKTYPHYIO CXEMY 3aMKHYTOM CUCTEMBI.
2. Jlana nepenarounas ¢pyukius W = -
it pert byHKIL ®) = o
3anuIIUTe COOTBETCBYIONIYIO €l CTPYKTYPHYIO CXEMY 3aMKHYTOM CUCTEMBI.
3. lana nepenarounas ¢pyukius W = —
A pen bynxn ®) =
3anuIIUTe COOTBETCBYIONIYIO €l CTPYKTYPHYIO CXEMY 3aMKHYTON CUCTEMBI.
4. Jlana n aroyHas pynkuus W = —
hil epesaTo bynxu ®) = oo
3anuIIUTe COOTBETCBYIONIYIO €l CTPYKTYPHYIO CXEMY 3aMKHYTON CUCTEMBI.
. Jlana n arouHast pynkiust W = —
5. 11 epesaTo dbynku ®) = Torrem

3anuIIuTE COOTBETCBYIOLIYIO €1 CTPYKTYPHYIO CXEMY 3aMKHYTOM CUCTEMBI.

1

6. Mana nepenarounast hpyukius W (p) = TopTropil

3anuIInUTe COOTBETCBYIONIYIO €l CTPYKTYPHYIO CXEMY 3aMKHYTON CUCTEMBI.

7. lana nepenarounas ¢pyukius W = —
A pea (by 1t (p) 10p2+5p+1

3anuIInuTe COOTBETCBYIOIIME €1 MAaTPHUIIbl ONTMCAHUS B MPOCTPAHCTBE COCTOSTHUM.

8. lana nepenarounas pyakmuss W(p) = ————
A pea by ®) 20p2+9p+1

3anuIInuTe COOTBETCBYIOIIME € MAaTPHUIIbI ONTMCAHUS B MPOCTPAHCTBE COCTOSTHUM.
1

9. Mana nepenarounas hpyukus W (p) = TopTispil

3anuIIuTe COOTBETCBYIOLME € MaTPUIIbl ONMCAHUS B IPOCTPAHCTBE COCTOSTHUIA.

10. Ilepeuncnure MOCIEAOBATEILHOCTD 3TANOB PEIICHHS 3a]a4l OIPEICIICHUS MaTPULIBI

JUHEHWHBIX CTAIlMOHAPHBIX OOPATHBIX CBS3€H Ha OCHOBE ypaBHeHMM Trma CuiabBecTpa.

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (MJIM) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-2 (KoHTpoJMpyeMbIii HHAUKATOP AocTHKeHust komnereHiuu [TK-2.1)
2 cemecTp

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

=

B kaxue nBa sTana pemaercs 3aJa4a CUHTE3a PETYJIATOPOB C MPSMBIMU CBSI3IMUA?

2. Kakwue cymniecTByrOT criocoObl MOBBIIICHNSI TOYHOCTHBIX TIOKa3aTeNlel KauecTBa
MPOEKTUPYEMOM CUCTEMBI YIIPaBICHHUS?

3. AcTatudeckuii peryiasaTop (IponopuruoHaIbHOMHTErpAbHbIN peryistop wim [1H1-

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

CJIy4ae UMeeT CIECIYIOLUN BUJL:

a)

6)

-
u= K; + I‘;f’./ edt

Li 21 W Jll L |£! 5
| i
T{



r)

oC

= Ke+ K; /ﬁrf! .

oC

X

u= K; + K f_’.[ edf
~
4. CyTb MeTOJ1a BCTPOCHHOM MOJIEIN COCTOUT B TOM, UTO ...
5. 3ajaya cUHTE3a PEryyaTopa C MPSMBIMU CBSI3IMHU COCTOUT B HAXOXKICHHH TaKOTO
YIPaBJISIOLIErO BO3IEUCTBUS, KOTOPOE ...
6. Pemenve 3agauu HaXOXXIEHHUS YIPABISIOLIETO BO3JACUCTBUSA C MPSIMBIMU CBSI3SIMU
COCTOHT B BEIOOPE YIPABJISIONIETO BO3CHCTBUS B BUJIC:

a)
u= Ke+ Ly&,.
u=K,+ L.,
6)
B)

7. Ecnu 3apatoniee Bo31eCTBHE IOCTYMAET B KAHAJ CUCTEMBI, B KOTOPOM OTCYTCTBYET

u=K,+ L.,
YIIPABIISIONIEE BO3/IEHCTBUE, TO PETYIATOP € MPSMBIMH CBA3AMY ...

8. 3anmoyiHAUTE MPOMYCK (...) :
PacmmpenHsblii 00BeKT 007a/1a€T ... IPU BBIOJHEHUH CIEAYIOMINX YCIOBHIL:
- 00BEKT yrpaBieHus 001a/1aeT CBOWCTBOM MOJIHON yIPaBiIsieMOCTH;
- BCTPOCHHAs MOJENb BHEIIHETO BO3JCUCTBUSA 00JIaAaeT CBONCTBOM IOJHOMN
Ha0JII0TaEMOCTH;
- 00BeKT ympaBieHHs 00JIaJaeT CBOHCTBOM IMOJIHON HaOII01aeMOCTH.
9. Mertoa BCTpOSHHON MOJIETH TTO3BOJISIET 00ECIICUHUTS ...

Ilepeyenb KOHTPOIBHBIX 3aaHUH U (MJIM) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-2 (KoHTpoJMpyeMbIii HHAUKATOP AocTHKeHust komnereHuu [TK-2.3)

2 cemecTp
YMeTh: COCTaBIISATh CTPYKTYPHBIE CXEMBI U MATEMATHYECKHE MOJICIH

1. Ilycth 0OBEKT yrpaBieHHs ONHCHIBACTCS MepeIaTOUYHON (HyHKIMEH

Wis) = ——.
s s+ 5
CocTaBbTe CTPYKTYPHYIO CXEMY C YUETOM aCTaTUYECKOTO

perynsTopa.

2. Ilycth OOBEKT yIpaBICHHS OMKUCHIBACTCS MEPEIaTOUHON (DyHKITHEH



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

perynaropa.

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

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

4. TlycTh OOBEKT yIpaBJeHUS 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 3aJlaH TEePeAaTOYHON 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.

Heo6xoanMo HalTH KO3 PHUIMEHTH MAaTPUIBl TUHEHHBIX CTAIIMOHAPHBIX 00paTHBIX
CBS3CH.
8. 3amaH 00BEKT ynmpaBiIeHHs ¢ TIepe1aTOuYHON (yHKIHEH

, 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 cHHTE3WpOBATh  YNPABISAIOIICE BO3JCHCTBHE METOJOM  MOJAIBHOTO
yIpaBieHusi, KOTOpoe oOecreuyuBaeT B 3aMKHYTOW  cuUCTeMe  TpeOyemblil
XapaKTEPUCTHUYECKUH TTOJTMHOM:

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

CocTaBbTe CTPYKTYPHYIO CXEMY C YUYETOM aCTaTHUYECKOIO PETyIsATOopa

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 MepelaTOYHON QyHKIHeH



Wis)

OTOT O00BEKT (QYHKIIMOHUPYET B PEKUME CTAOUIH3AINH.
CocTaBbTe CTPYKTYPHYIO CXEMy C YUYETOM acraTudeckoro perymnsropa. I[IpoBemute
CHHTE3 YIPABISIONIETO BO3JCHCTBHS B 3aMKHYTOW CHCTEME METOJOM MOJAIBHOTO
yIIpaBJICHUS.

Ilepeyenb KOHTPOIBLHBIX 3aaHUH U (/M) BOIPOCOB ISl OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-2 (KoHTpoJMpyeMbIii HHAUKATOP AocTHKeHust komnereHuu [TK-2.5)
2 cemecTp

1. CpaBuure cTanmapTHble ToTUHOMBI HptoTOHA 1 beccens mis o6bekta 3 mopsiika
MpY HACTPOUKE Ha kKeJaeMoe Bpems nepexogHoro mnpouecca 0,1 c.

2. CpaBHuTe cTaHAapTHBIC TOTWHOMBI HhtoTOHA 1 batTepBopTa mist oobekra 3
Mopsi/IKa IPU HACTPOIMKE Ha jKeJlaeMoe BpeMs nepexoiHoro npoiecca 0,2 c.

3. CpaBuHute cTangapTHble monuHoMbl Hetotona u I'pexema-Jlerpona st oo0bexra 3
MopsiJIKa IPU HACTPOIMKE Ha jKeJlaeMoe BpeMs nepexoiHoro npoiecca 0,3 c.

4. Tlpomonenupyiite cTaHaapTHBIC ToMHOMBI HhtoTOHA 1 batTepBopTa s oobexTa 4
NOpsAJIKA IIPU HACTPOMKE Ha jKeJIaeMoe Bpems nepexogHoro npouecca 0,2 ¢ u
YKaXHUTE OTJINYUS JaHHBIX TOJTMHOMOB.

5. CpaBuute cTrangapTHbie noauHoMbl Hetotona u I'pexema-Jlerpona mis o0bexTa 4
MopsiJIKa IPU HACTPOIMKE Ha )KeJlaeMoe BpeMs nepexoHoro npoiecca 0,1 c.

6. Cpasuute cTanaapTHbie moauHOMBI HeloToHA 1 beccenst mis o0bexTa 4 mopsaka
MPY HACTPOUKE Ha )KeJTaeMoe Bpems nepexogHoro mnpouecca 0,2 c.

7. [Ipomonenupyite NpeACTaBICHHYIO CUCTEMY U IIPOBEIUTE €€ OLICHKY

75,321 0,1 10X

0,45«

0,05«—

8. IIpomoenupyiTe IpeACTaBICHHYIO CUCTEMY U IIPOBEIUTE €€ OLEHKY
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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,(t)
=05
_1 i
0 1 2 3 4 tc

Haitnure ycranoBuBLIEECS 3HAYEHUS BBIXOJHOW BEJIMYUHBI.

OueHovHbIe cpeacTBa (OLEHOYHbIE MAaTePHAaJIbl) 1JIsl IPOBeAeHUS TEKYIEero KOHTPOJIA
ycrneBaeMoCTH 00y4aoIIUXCH M0 JUCHHUIIMHE (MOTYJII0)

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BONIPOCOB 1JI1 OLleHKU C()OPMHUPOBAHHOCTH
komnerennuu [K-1 (koHTpomMpyemMblii HHIUKATOP AocTHKeHus komneTrennun [MK-1.1)
3 cemecTp

l. 3anummTe cUCTEMY ypaBHEHHH B MHPOCTPAHCTBE COCTOSHHSI YCTPOMCTBA OLIEHKH IOJHOM
Pa3MepHOCTH.
OTBET: {x = AX +AL(y - ¥) + Bu

y=Cx

2. YCTpOMCTBO OLIEHKH 3TO - ...

OTBET

JUHAMUYECKas CHUCTeMa, KOTOopas Mo Tekymiedl umHdopmaius o0 H3MepseMbIX NEePEeMEHHBIX U
YIIPABJISIONINX BO3ICHCTBHUSX BBIPA0ATHIBACT OIICHKH MEPEMEHHBIX BEKTOPa COCTOSHUS 00BEKTa
yIpaBICHHUS.

3. Bekrtop-¢yHKIMS, KOTOpasi C TEYCHUEM BPEMEHH CTPEMHUTCS K OLICHHBAEMOMY BEKTOPY
COCTOSIHUSL OOBEKTA YIPABIEHUS — 3TO. ..
OTBET: BekTop o1ieHKH

4. B uem otnmune HabmogaTens Kanvana ot HabmogaTesns MOJIHOTO MOPSIIKA:
a) OTJIMYHI HET;
0) OTIIUYHS B pa3MEPHOCTH BEKTOPA COCTOSHUS;
B) OTJINYHS B METOAMKE (DOPMUPOBAHHSI BEKTOPA OLICHKH.

OTBET: A

5. 3anumuTe GpopMyny BEKTOpa OLEHKH
OTBET: lim,_,, (x(t) — J?(t)) =0 wiu tlim |x(t) —x()]|l =0

6. [Ipu xakoM yclIOBUHM 3aJja4a CHHTE3a YCTPOMCTBA OLICHKH MOJHOW Pa3MEpPHOCTH paspentuma’?
OTBET
00BEKT yIpaBieHUs 00J1aJaeT CBOMCTBOM MOJIHON HAOIIOaEMOCTH.



7. YCTpOMCTBO OIEHKH MIOHMKEHHON Pa3MEPHOCTH HA3bIBAIOT. ..
OTBET
HaOmonaTenb JlyenOeprepa iy HaOIr0JaTeNh MOHMKEHHOTO TTOPSIIKa

8. lunaMuuecKuii peryasarop - ...

OTBET

COBOKYITHOCTh YCTPOMCTBA OLIEHKH IIOJHOM pa3sMEpPHOCTH U YIPABISIONIETO YCTPOMCTBA,
KOTOpbIE (POPMUPYIOT YIPABJISAIOMIKE BO3ICHCTBHS B BUJIE TMHEWHON (DYHKIIMH BEKTOpA OI[CHKH.

9. YeTpoiCTBO OLIEHKH TTOJIHOM pa3MEepHOCTH HA3bIBAIOT. . .
OTBET (na6mogarens Kanmana v Habmro1aTe s OJTHOTO TTOPSIIKA)

10. B dyem cocTOWT CBOWCTBO pa3ieleHus I 3aMKHYTOW CHCTEMBl C JTWHAMHYECKUM
PEryJISTOPOM U YCTPONCTBOM OLIEHKH ITOJIHOM pa3zMepHOCTHU?

OTBET

1. IlepBele n TpeOyeMbIX KOpHEH XapaKTePHUCTUYECKOTO IOJMHOMA 3aMKHYTOW CHCTEMBI
oOecrnieunBaroTCs 3a CUET BHIOOpA MATPULIbl TMHEHHBIX CTAlMOHAPHBIX 00paTHBIX cBs3eit K.

2. OctaBmmecs n TpeOyeMbIX KOpHEH XapaKTepUCTHYECKOTO IMOJMHOMA 3aMKHYTOH CHCTEMBI
MO>XHO 00€CTICUUTh BLIOOPOM MaTPHIIbI BXOJIOB YCTPOMCTBA OIICHKH MOJTHOW pa3MepHOCTH L.

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB 1JI1 OLleHKU C()OPMHUPOBAHHOCTH
komnerennun [K-1 (koHTpoMpyemblii ”HIUKATOP AocTHKeHNs KommneTenmun ITK-1.2)
3 cemecTp

1. CocTaBbTE€ TPAaHCHOHUPOBAHHYIO MATPHILY BXOJIOB YCTPOUCTBA OLICHKH MOJHOW Pa3MEPHOCTH
Ha OCHOBaHHU I/IMGIOH_IGI\/'ICH MaTpUIlbl

_ —225625 0

Mt =

—950 —225625
OTBET |950 225625]|

2. JIns o6beKTa, 3a1aHHOTO TepelaTOYHON (pyHKIHEH
100

W(s) = —
s
Bpemst nepexonnoro mporecca 0,5 c. nepeperynupoBanue 25%. Bpemsi mepexoaHoro
npouecca Habmoaarens 0,01 c. nepeperynupoBanue Habmoarens 0%.
Haiinure marpuiy JTUHEMHBIX CTallMOHAPHBIX OOPATHBIX CBSI3€H M MaTPUIly BXOJIOB
YCTPOMCTBA OLIEHKH MOJHOW Pa3MEPHOCTH.

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

3. TpeOyemblii XxapaKTepUCTHUECKUI TOJTMHOM UMEET BHL:

D*(A) = A* + 10.144 + 40.15
Ha ocHoBe TpeOyeMoro xapakTepUCTHUECKOTO TMOJIMHOMA Tpedyercs chopMHUpPOBATH MATPULIBI
ATaJIOHHOW MOJICNIA B HaOJII0/1aeMOl KaHOHUYECKOH (hopme.

0 —40.15
OTBET("=|; ~7o7a| - H=I0 1)

4. TpeOyemblii XapaKTePUCTUICCKUN TTOJTMHOM UMEET BHI:
D*(A) = A% + 8.121 4+ 33.64



Ha ocHoBe TpeOyemMoro xapakTepHCTUYECKOTO IOJIMHOMA Tpedyercs chopMHpOBAThH
MaTpPHIIbI ATAJIOHHOW MOJICNIM B HaOJII0/1aeMO KaHOHUYECKOU (hopme.
Tpebyercs HaliTH MaTPUILy TMHEHHBIX CTALIMOHAPHBIX OOPATHBIX CBA3EH.
OTBET:
0 -—-33.64

F=ly Zgyzl - H=I0 1l

K=10.3364 0.0812]

1
6. Wy(s) = s
t, =4.75¢c
4.75
@ = 001
Heobxomumo chopmupoBath TpeOyeMblii  XapakKTEepUCTHUECKUil momuHoM  Dj(A),
chopMUpOBaTh MAaTPHUIIBI STAJJOHHOW MOJIENIM B HAOJI01aeMON KaHOHUYECKON (popMe Ha OCHOBE
XapaKTEPUCTHUECKOTO MOJMHOMA. TpedyeTcs BBIUMCINUTh MAaTPHILy BXOJOB YCTPOMCTBA OLICHKH
MOJTHON pa3MEpPHOCTH.

OTBET
Di(A) = 2% 4+ 9504 + 225625

—950
950

L= |225625

= 475

7. OOBEKT ympaBiIeHuUs
1
W(s) ==
s
KOPHH XapaKTEPUCTUIECKOTO MOJTMHOMA!
A== -1
/1:11 =—-10

u izl X, ¥ J‘{llx]y

CrtpykTypHas cxema 00beKTa yInpaBieHuUs

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

OTBET:
F,=-10
M,B = —0.01

I[D E|=]21 -=200|

8. CocTaBbTe TPAaHCIIOHUPOBAHHYIO MaTPUIly BXOJOB YCTPONCTBA OLICHKH IIOJHOW pa3MEpHOCTU
Ha OCHOBaHMH MMEIOILENCS MaTPULIBI
M=1 = —384400 0
" —1240 —384400
OTBET:

[1240 384400

9. Matpuiisl 3TaJJOHHOM MOJIENIM B HaOJt01aeMOi KAaHOHMYECKOU (popMe UMEIOT BU:

_ |0 —24.12 _
F=ly 624l - H=10 1



KakoB Oyzer xapakTepuCTUYECKH TOTUHOM?
OTBET

D*(A) = 2% + 6.244 4 24.12

10. Kakoli cucTeMOil ONMCHIBAETCSI AMHAMMUYECKUH PETYNSITOpP YCTPOWCTBAa OLEHKU IOJTHON
Pa3MEpPHOCTU B IPOCTPAHCTBE COCTOSIHUS?
u=-Kx
IlepeyeHb KOHTPOIBHBIX 3aaHUH U (MJIM) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-1 (koHTpoJMpyeMbIii HHAUKATOP AocTHKeHust komnereHuu [TK-1.3)
3 cemecTp

1. J1st 3aiaHHOTO OOBEKTA YIpaBIEHHUs, IPEICTABICHHOTO B BUJE NEPEIATOYHON (PyHKITHH

Y 3aJJaHHOM MATPHUIIbI

100
= s* 0 0.3364

K=-|0 1 ' =10.3364 0.0812

| | —0.3364 —0.0812 | |

HalUTe XapaKTEPUCTUUECKUM MIOJIUHOM 3aMKHYTOU CUCTEMBI

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

2. 3anan TpeOyeMblil XapaKTepUCTUUECKUN TTOJTMHOM BHUJA:

Di(A) = 2% 4+ 9504 + 225625
Cdopmupyiite MaTpHIlbl AITATIOHHON MOJIEIHM B HA0JII01aeMOM KaHOHUYECKOU popme.

OTBET:T=|) 22625 -1 1

3. 3anummuTe GopMyITy BEKTOpa OIICHKH
OTBET

tli_)rg(x(t) - f(t)) =0 wiu tll_glo llx(t) =%(®)|| =0

4. Matpuua ynpaBiasieMOCTH UMEET BUJL:

OTBET
C
CA
Q =| ca?
C/-l;l.‘l

5. B uem 3akirodaercs 3a/1a4a CUHTE3a yCTPOUCTBA OLIEHKHU MIOJHOW pa3MEPHOCTH?

OTBET

3ajmaya CHUHTE3a YCTPOMCTBA OLEHKHM IIOJHOM pPa3MEPHOCTH 3aKJIIOYAETCS B HAXOXKJICHUU
MaTpuIlbl BX0oA0B L, KoTopas oOecreunBaeTr COOCTBEHHBIE 4HCiIa Fy C OTpHIAaTeNbHBIMU
BCICCTBEHHLIMHU YaCTSIMHU.

6. CocrtaBbTe MaTpully BXOJOB YCTPONCTBA OLICHKM IIOJHOW pa3MEpPHOCTH HA OCHOBAaHUU
HMMEIOLEHUCS MaTPHULIbI
M-1 = |—102400 0
H —640 —102400
OTBET

| 640
102400



7. Ilyctb 3aman 0OOBEKT yNpaBJICHUSI C HEMOJIHON MH(OpMAIMEl, peICTaBICHHBIN Cleayromei
nepeaaToyHON QyHKITUCH:

W(s) = 7
Bpewmst nepexonnoro nporecca pasusiercs 0,5 ¢, nepeperynupoBanue 25%, BpeMsi IEpPeX0oaHOTO
npouecca Habmoxaarens 0,01 ¢, neperynupoanue Hadmoaarens 0%.
Tpebyercsa HaliTH MaTpUIly JTUHEHHBIX CTallMOHAPHBIX OOpaTHBIX cBs3eil K m maTpuily BXoa0B
YCTPOMCTBA OLIEHKH MOJIHOW pa3MepHOCTH L.

OTBET:K = [15 0.1]; L=|2;gggs

8. Kakum ypaBHEHHEM ONMCHIBAECTCS YCTPOHCTBO OLICHKH IOHM)KEHHOW pa3MEpHOCTH B
IIPOCTPAHCTBE COCTOSTHUS

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

2.7 = Fy2 — Gy — MyBu4. 2 = Fy2 — Gy + MyBu

OTBET: 1

9.B yeM 3akiroyaeTcs 3aja4ya CHHTE3a YCTPOMCTBA OLIEHKH MOHM>KEHHOM pPa3MEPHOCTH?

OTBET

3agaya CMHTE3a YCTPOMCTBA OLIEHKHU MOHMKEHHOW Pa3MEPHOCTH 3aKIIOYAETCS B HAXOXKICHHUH
YCTOMUYMBOW MaTpulbl F; Ha OCHOBE 3aJaHHBIX MOKa3aTelield KauecTBa U OMPEJCICHUU MaTPHI]

G, My, N.

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

Ilepeyenb KOHTPOIBHBIX 3alaHUH M (MJIM) BONPOCOB JIs1 OEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-2 (KoHTpoJMpyeMbIii HHAUKATOP A0ocTHKeHust komnereHuu [TK-2.1)
3 cemecTp

1. CdopmynupyiiTe Mocie0BaTeIbHOCTh CHHTE3a TUHAMUYECKOTO PErysTOpa ¢ YCTPOUCTBOM
OIICHKH TTOJTHOW pa3MEpPHOCTH.

OTBET

1.1 Ilo TpeOyeMbIM TIOKa3aTelsiIM KadecTBa Ha3HA4YaeTcss n  TpeOyeMbIX KOpHEW WiIn
K0d((HUIIMEHTOB TPeOyeMOro XapaKTepUCTUIECKOTO MOJIMHOMA.

1.2 Jlns mepBOil MOJICUCTEMBI, ONMHUCAHUE KOTOPOW ompenensiercs marpuned F, HazHawaroTcs
MaTpulbl dTatoHHOM Mojenu [ u H.

1.3 Pemenue 3amauyd HaXOXKICHUS YOPABISIONIMX BO3JACHUCTBHI METOAOM MOJAIBHOIO
YIPABJICHUS] COCTOUT B PEIICHUH MaTPUUHOTO ypaBHeHUs Tuna CuiibBecTpa.

1.4 Jlnst BTOpOM MOJCHCTEMBI, OMMMCaHUE KOTOPOW ompexaensercs matpuieil FH, popmupyroTcs
MaTpulbl 3TaNOHHOW Mozenu I'H u HH, npenHazHadyeHHBbIE JUIsi CHHTE3a YCTPOWCTBA OLICHKH
MOJTHON pa3MEpPHOCTH.

1.5 VYuutpiBasg TpPHUHLOUI AYaIbHOCTH [UIsI YNPaBISEMOCTH U HAONIOaeMOCTH, 3ajada
HAaXO0KJICHUS MaTpPHUIIbI BXOJOB YCTPOKCTBA OLICHKH MOJHOM Pa3MEPHOCTH CBOJAUTCS K PEIICHUIO
MaTpPUYHOTrO ypaBHEHUs TuUna CUIbBECTPa OTHOCUTEIBHO MATPULIbI MH.

1.6 IIpoBenenune mpoBEPOYHOrO pacyeTa.

1.7 J1nst mpoBepku paboTOCTIOCOOHOCTH OCYIIIECTBIIIETCS KOMIBIOTEPHOE MOJICTUPOBAHHE.

B pe3ynbTate BBITOJHEHUS NPUBEAEHHBIX BBIIIE IIaroB, ONPEAEISIOTCS MaTpULla JTUHEHHBIX
CTaIlIOHAPHBIX OOPATHBIX CBSI3€U U MATPUIlA BXOJOB YCTPOMCTBA OIICHKH MOTHOW Pa3MEPHOCTH.



2. 3anuimMre aJropuTM ONPEIENIECHUs YINPABIAIOLUX BO3AEHCTBUI C YCTPOHCTBOM OLIEHKU
MOJTHON pa3MEpPHOCTH.
OTBET

Havyano

BBOJL MATPHIL Onucanns o0bexta ynpasnenus (OY)

OV nonHoCTEI
yipasisem

A

(opMHpOBAHHE MOJIEIH
omHoK

v v

dopMupoBanne FTANOHHOH (opMEpOBaHKE ITANOHHOH MOETH
MOJIENH YCTPOICTBA OLEHKH TIONHOH pasMepHOCTH

v v

pellIcHE YIIPABHCHHE THIA pelIcHHE YIPaBHCHHE THIA
HIIBBECTPA OTHOCHTEIBHO 'HIBBECTPA OTHOCHTEIBHO
C C
Marpuisl M MatTpuisl Mu

¥ v

BBIYHCIICHHE MATPHILEL JIMHEHHEIX BBIMHCIICHHE MATPHIBI BXOI0B }'CTpOﬁCTBa
CTALHOHAPHEIX UE)PEITHI:IX ceazei K OLEHKH NOJHOM PAIMEPHOCTH L
T T

<
>
Y

PacuéT BRIMOTHEH
TIPABHITBHO

KOMTILIOTCPHOE MOJCTHPOBAHHE

NOTYYIEHHEIE MOKAZATEH KauecTra
COOTBETCTRYHOT 3a1aHHBIM

KOHEI

3.  CdopmymupyiiTe TOCIEIOBATEIHPHOCTh CHHTE3a MATPHIBI JUHEHHBIX CTallMOHAPHBIX
00paTHBIX CBSI3€H HA OCHOBE METO/1a MOJAILHOTO yIIPaBJICHUSL.
OTBET:
3.1 13 TpebyeMbIx MokasaTelell KauecTBa Ha3Ha4aeTcs N TpeOyeMblX KopHel Ay, Ay, -, A, win
K03()UIIMEHTOB XapaKTEPHUCTUUECKOTO IMMOJIMHOMA Ay, A, ***, Ap_q-
3.2 ®opMHpOBaHUE MATPHIL FTAJIOHHOW MOJIENH, TO €CTh Ha3HAYCHHE MaTpHIlbl I o TpebyemMbIM
KOpHSIM WM Kod(UIMeHTaM XapaKTepUCTHUECKOro MOJIMHOMa M MaTpulbl H u3 ycrnoBus
MOJTHOW HAOJF01ae€MOCTH STAIOHHOW MOJIETH.
3.3 Pemienue MmatpuuHoro ypaBHenus tuna CuibBecTpa
MI'— AM = BH
OTHOCUTENIbHO MaTpullbl M ¢ MOCIeqylomUM BBIUYMCICHUEM MAaTpPULIbl JTMHEHHBIX

CTallMOHAPHBIX 00paTHBIX cBs3el K, To ecTh
K=—-HM?".

4 CdhopmynupyiTe TMOCIEIOBATEILHOCTh CHHTE3a YCTPOWCTBA OIEHKH IMOHWKEHHOMN
Pa3MEPHOCTH ¥ BBIYMCIICHUE MATPHUIL, ONPECISIONIMX YIPABIISIONIAE BO3ICHCTBYSI

OTBET

4.1 U3 TtpeOyembIx TmoOKa3aTeneil kauectBa HasHadeHus (N-1) TpeOyembix KopHEH wiH
K02QUIMEHTOB XapaKTEPUCTHIECKOTO MONMHOMA, TO €CTh HAXOKICHHS Ayi, Auz, ) Ayn_py

* * e *
WA Ayp, Ay, ", aH(n—l—l)'



4.2 Tlo TpeOyeMbIM KOpPHAM WM KOI(PUIMEHTAM XapaKTePUCTUYECKOTO MOJIMHOMA
(dopMHpyeTCsl MaTpULla ONUCAHUS YCTPOICTBA OLIEHKHU IOHMKEHHONW Pa3MEPHOCTH.
4.3 U3 ycnoBus IOJHOM YNpaBIsEMOCTH YCTPONCTBA OLICHKM IOHMKEHHOM pa3MEpHOCTH
Ha3Ha4yaeTCs MaTPHIIA BXOJOB yCTPONCTBA NOHMKEHHOW Pa3MEPHOCTH.
4.4 Pemienne MaTpuuHOro ypaBHeHUs Tuna CuibBecTpa BUja

GC= M,A - FE,M,
4.5 Bpruucnenue npoussenenuss M,B n Beiuncnenus matpun D u Eus ycnoBus BwIosHEHUs
MaTPUYHOTO COOTHOIIEHUSI.
5. B d4em coCcTOHUT CBOMCTBO pa3feieHUs 3aMKHYTOM CUCTEMBbI C JUHAMHYECKUM PETYJISITOPOM
U YCTPONCTBOM OLIEHKH ITOJIHOM pa3zMepHOCTH?
OTBET
1) IlepBele N TpeOyeMbIX KOpHEH XapakTepUCTUYECKOrO IIOJIMHOMA 3aMKHYTOW CHCTEMBI
o0ecreunBaroTCs 3a CUET BEIOOpA MATPHIIHI TUHEHHBIX CTAllMOHAPHBIX 00paTHBIX cBsi3el K.
2) OcraBmecs N TpeOyeMbIX KOpPHEH XapaKTEpHUCTUYECKOTO MOJIMHOMA 3aMKHYTOH CHCTEMBI
MO>XHO 00€CTICUUTh BLIOOPOM MaTPHIIBI BXOJIOB YCTPOMCTBA OIICHKH MTOJTHOM pa3MepHOCTH L.

6. B yem 3akirouaercs 3ajadya CHHTE3a AMHAMHYECKOIO PETYJATOpPa C YCTPOWCTBOM OLICHKH
MOJIHOM pazMepHOcTH?

OTBET

3akimrodaeTcss B HAXOXKIECHUU MAaTPUIIBl JIMHEWHBIX CTallMOHAPHBIX OOpaTHBIX cBszeil K ¢
MOCIIEAYIOLIUM OIpeieJICHUEM MaTPHIIbl BXOJIOB YCTPONCTBA OLIEHKHU IOJIHOM pa3MepHocTH L.

7. Ilo kakoi mpuyuHe B OOJIBLUIMHCTBE MPAKTUYECKUX CIIYy4aeB HCIOJIb30BAHUE AMHAMHYECKOTO
perynsTopa 3aTpyIHUTENBHO?

OTBET

D10 00yClOBIEHO TeM (AKTOM, UYTO TEPEMEHHBIE COCTOSIHHS YCTPOWCTBAa OIEHKA MOTYT
NPUHUMATH JAOCTATOYHO OOJbIIKE 3HAYEHMs. JTO BBI3BAHO TEM, YTO IMOJYYEHHE MEPEMEHHBIX
COCTOAHUA YCTpOﬁCTBa OLCHKU OCHOBAaHO Ha YHCJICHHBIX MCTOAAX HWHTCIPUPOBAHUA U
muddepeHpoBanns. A Kak H3BECTHO, 4YHCIeHHOE auddepeHIIMpoBaHUE NPHUBOJUT K
3HAYUTCIIbHO 6OJ'II>H_II/IM BbBIYUCIIUTCIIbHBIM OLHI/I6KaM, YCM YHCJICHHOC HHTCIPHUPOBAHUC.
[ToaTroMy ucCHONBb30BaHME  JUHAMHYECKOTO  PEryiaropa MNPUBOJAUT K  YBEJIMUYEHUIO
BBIYMCIIUTEIIBHOM 3arpy’KEHHOCTH U pa3Mepa HCIOIb3YEMOM NaMATH  YIPABIIAIOLIErO
YCTpOICTBA.

8. IIpu BRIMOTHEHNN KaKWUX YCIOBUH cocTaBHas MaTpuiia N umeeT oOpaTHYIO MaTpHILY:
a) 00BEKT ympaBleHUs 001a1aeT CBOWCTBOM IMOJTHON HAOIIIOIaEMOCTH;

0) yCTpOHCTBO OIIEHKH 00J1a/1aeT CBOMCTBOM TOJIHOW YIPABIISIEMOCTH,

B) cOOCTBeHHBIE urcnia Matpull A, Fyy He coBMagaioT;

T') BCe BapUaHThl OTBETA BEPHBI

OTBET: r

9. 3anuumuTe cCUCTEMY YpaBHEHHUM TMHAMUYECKOIO PETYIATOPA B IPOCTPAHCTBE COCTOSIHUS

10. 3anummTe ypaBHEHUE YCTPOMCTBA OLIEHKM MOHMKEHHOW pa3MEPHOCTU B MPOCTPAHCTBE
COCTOSIHUSA

OTBET: Z = FyZ + Gy + MyBu

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB 1JI1 OLleHKU C()OPMHUPOBAHHOCTH
komneTennun [K-2 (koHTpoMpyemblii ”HIUKATOP AocTHKeHNs KommneTenmun ITK-2.3)
3 cemecTp



1. CocTaBbTE CTPYKTYPHYIO CXEMY 3aMKHYTOIH CUCTEMBI C AMHAMHUYECKUM PETYJIATOPOM.

1
W)= ——
)= Z3Tas71

K =0.1226 0.0465]

00455 ———

01226 -«

=
I
w]=
h 4
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Y

1.9 [4—
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2. N300pa3uTe aqropuT™M OIPEICICHHS YIPaBJISIOMUX BO3IACHCTBUN C yCTPOHCTBOM OIICHKH
IIOJIHOM Pa3MEpPHOCTH.

BBOJI MATPHIT OMHeaHna o0nexTa ynpasnenns (OV)

OV nonHocTeo
yIpaBseM

g
>
(hopMHpOBAHHE MOJIEIH
OLIHDOK
hopMHpoBaHIE FTANOHHOI (hOpMHPOBAHHE ITATOHHOI MOACITH

MOJIENH VCTPOHICTBA OLEHKH MOTHOI PA3MEPHOCTH

PELICHHE YIPABHEHHE THIA PELICHHE YIPABHEHHE THIA

CPIJII:BECT[}H OTHOCHTEIBHO CIIJI]:BELVFPH OTHOCHTE/IbHO

MarTpuisl M MaTpuLbl Mu
BLIMHCIIEHHE MATPHLB THHEHHBIX BEIMHCJIEHHE MATPHIIB BXOJIOB YCTPOHCTRA
CTALIMOHAPHBIX 0DpaTHLIX cefei K OLEHKH NOIHOH pasmepHocTs L
! I

PacuéT BRIMOTHEH
TIPABHIIBHO

KOMIBIOTEPIHOC MOICTHPOBAHHE

NOTYUEHHBIE TTOKA3ATENH Ka1ecTRa
COOTBETCTBYHOT 381aHHBIM

OTBET



3. M3o0pa3ute anroput™M OMpPEEICHUS YIPABISIIONINX BO3JCUCTBUN C YCTPOHCTBOM OIICHKHU
MMOHWKEHHON pa3MEpHOCTH
OTBET

I WADJL MATPHIN OMRCAEA obLesTa yvipamnesss (O] |

B

q_,a-f'ﬂﬁ‘_r' IIII-'IIIIH.':;-::\""' HET

“RaEWMﬁ;f;}____

i
IPMHPORAHAE FTLICHHOR PRI POBAHHE MOLEIH
O VETPHMMICTRA OISR
TRHHECHHOA Pass CpEsCTH
i
PEINEHAE VITPLEHEHNE THIA
UlIBBeCTpd OTHOCHTEEHD
wnTpans b PETIENHE YTIPANNSHEE THIL
* LANBBCCTRA OTHOCHTEIBHO
s Mn
ERHHCICHI MATPHILE THHEHHEX TR

CTHHEEpILIE sdpaTx coatei K
L

L]

phlgsenenne sarpan My, Dn E

ner

ACHET xl.umuﬂ.‘l-i"}

rlrmu?lﬂg_,-.-

EOMITREITERRIE MOJETHRIRAHBE

Y

e

T I HCHHBIE TIORAIATENR KAMCCTRE = 15T

T CCWOTHETUTEYEIT SHSAHHLIM  —

4. 3agan 0OBEKT yIpaBJIeHUs C HEMOJHOW HH(opMaIueld B BUIE NepeaaTouHON QyHKIIUHA

10
W(s) =—5—————
) s?+2s+3
Ha ocHoBe nepemarounoit GyHKIIMM 00BEKTa YIIPABICHHUS] HEOOXOIUMO COCTaBUTh CTPYKTYPHYIO
cxeMy 00BbEeKTa YIpaBJICHHUS.

OTBET

|u \ .
+ X Xa Xy X1

5. 3agaH 0OBEKT yNpaBiIeHUs C HENOJIHON MH(OopMaIel B BUe NepeaaTouHon QyHKINN



9
W)= ———
(s) s24+3s+1

Ha ocHoBe nepenarounoii GpyHKIMH 00bEKTa YIpPaBICHUs HEOOX0AUMO COCTaBUTh CTPYKTYPHYIO
CXeMy 0OBEKTa yIpaBICHUSI
OTBET

u \ .
* X2 1 X2, Xy X1
- —» s >

= y
<73
™~

| =

v

6. Ilyctb 3aman 0OOBEKT yNpaBJIeHUsI C HEMOJIHON MH(OpMAIMEH, peICTaBICHHBIN CIeayIoIei
nepeaaToyHon pyHKIuen

W) =————
) s2+4s+5
Ha ocHoBe nepenarounoii GpyHKIMH 00BEKTa YIPaBICHUs HEOOX0AUMO COCTaBUTh CTPYKTYPHYIO

CcXeMy 0OBEKTa yIpaBIICHHS
OTBET

u y "
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7. CocTaBbTe CTPYKTYPHYIO CXEMY 3aMKHYTOM CHUCTEMBI C AMHAMUYECKUM PETYISATOPOM.

1
W)= ————
)= 7779572

K =0.2754 0.0887|
OTBET

0.088 |4

0.2754 44—
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8. CocraBbTe CXEMY CHUCTEMBI C TMHAMUYECKUM PETYISTOPOM M YCTPOHCTBOM OLIEHKH MOJHON
pazMepHOCTH

W) 05
)% ST i 12s+1
K =10.3098 0.0605]|
640
z,=|
102400
OTBET
0.3008 4
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el — L 05 ': 1 1 -
! 0.0605 |
12
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- E ++ | E
640

(s ) 102400 |«

9. CocraBbTe CXEMY CUCTEMBI C TMHAMUYECKUM PETYIISITOPOM U YCTPOHUCTBOM OLICHKH
IIOHUKEHHOW pa3MEPHOCTH

W) — 05
T 2 14s+1
ID E|=|34 — 140]
M,B = —0.02
E, =—-10
OTBET
L 10 [«
»-0.02 <8 > 1;
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-140




IlepeyeHb KOHTPOJIBLHBIX 3a1aHUH U (/M) BOIPOCOB ISl OIEHKH C(OPMUPOBAHHOCTH
kommnereHun ITK-2 (KoHTpoJMpyeMbIii HHAUKATOP AocTHKeHust komnereHuu [TK-2.5)
3 cemecTp

1. ITpoMonenupyiiTe NpeACTaBIEHHYIO CUCTEMY U IIPOBEIUTE €€ OLICHKY.

. - i Fasr = T T T T T T T |
IR | { X, Xs X (71X Y |
{0.3364 00 iE—»‘E ;
|i A s .
R IXT T | —
| i_ ________ r L YOIIP r A= i|
| [225625 950 |

| JlnHamMuveckuit perynsarop |

2. Ouenute BaUsiHUE KOA(DPUIIMEHTOB YCTPONCTBA OIEHKH Ha BpPEMsl MEPEXOHOTO Ipoliecca
CUCTEMBI.

3. JlaHa UIMUTAaMOHHAs CXE€Ma CUCTEMBI C TMHAMUYECKHUM PETYJIATOPOM U YCTPONCTBOM OLIEHKH
MIOHUKEHHOU pPa3MEPHOCTH.

S T

W=

v
s

h
|

W=
0

VYKaXUTe KaKOW U3 CUTHAJIOB COOTBETCTBYET CUTHAIY BXOJHOI'O BO3ACUCTBUS
a)l

0)2

B) 3

OTBET: a

4. YKaXuTe KakoW U3 CUTHAJIOB COOTBETCTBYET CUTHATY BBIXOJIHOW MEPEMEHHOMN
a) l

0) 2

B) 3

OTBET: 6



5. YKa)XuTe KaKO! U3 CUTHAJIOB COOTBETCTBYET CUTHAILY IIEPEMEHHOU 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.

2>

YYYVY
1
w|—=
A
w|—=
X
[\

w|—=
A4
=

w|=
) 4
+

v
N

VYKaXuTe KakoW U3 CUTHAJIOB COOTBETCTBYET CUTHAITY HEBSI3KU

a) l

0) 2

B) 3

r) 4

x5

OTBET: a

7. YKa)KUTE KaKOU U3 CUTHAJIOB COOTBETCTBYET CUTHALY BXOJHOI'O BO3JACUCTBUSA
a)l

0)2

B) 3

r) 4

1) 5

OTBET: 6

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

a)l

0)2

B) 3

r) 4

x5

OTBET: B

9. VkaxuTe Kakod M3 CHUTHAJIOB COOTBETCTBYET CHUTHAY BTOPOM COCTAaBJISIIONIEH BEKTOpA
COCTOSIHMS YCTPOMCTBA OLICHKH ITOJIHOW Pa3MEPHOCTH

a)l

0)2

B) 3



r) 4

m) 5
OTBET: r
10. Ykaxure Kakod W3 CHUTHAJIOB COOTBETCTBYET CHTHAJy BBIXOJHOW MEPEMEHHOW OOBEKTa
YIIpaBJICHUS
a)l

0)2

B) 3

r) 4

x5
OTBET: n



