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KypcoBas pabota (KP) BBINONHSIETCS ¢ 1ETbI0 3aKPEIUICHUS] TEOPETUICCKUX 3HAHUI
no kypcy «Teopust UMIYIbCHBIX U HMUQPPOBBIX CUCTEM YIPABICHUS», Pa3BUTHS MPAKTUYECKUX
HABBIKOB PEIICHUS 3a7a4 aHallM3a U CHHTE3a IU(PPOBLIX CUCTEM YMPABICHUS JUHAMHYECKUMU
0o0BbeKTaMH, OBJIAQJICHUS HaBBbIKAMU HCIOJIb30BAHUS IMAKETOB MOJEIUPOBAHUS AJIS PELICHUs
3a/1a4 aHallM3a XapaKTEPUCTUK CHUCTeM C IUQPOBBIM YIPaBICHUEM U CHUHTE3a alTOPUTMOB
yIpaBIeHUSI.

3AJJAHUE

3amaHa CTPYKTYPHbIE CXeMbl HEKOPPEKTUPOBAHHOM LU(POBOIA CUCTEMBI yripaBieHus (puc.l.) un
BapHaHTbl CKOPPEKTUPOBAHHOW CHCTEMBI yIpaBiieHus: (puc.2.a-B).

LBY
9(t) y(t)
~ | 1 > Woy(p) —*
| |
Puc.1.
LBY
y(t)
Wl 1 Wiy(2) | 1 H Woy(p) >
| |
Puc.2a
LBY
-1 —»{ k1 ke — [ H{ Wi(p) > 1/p >
a(®) y(®
Wky(z) | | |«
] |

Puc.20



uBy

y() .

Y

- Wik3(2) WK2(2) Wki(z) H I:l_ W1(p) > W2(p) W3(p)

Y
|_
=®

g()

|_
A

|_
A

Puc.2.8
B kauecTBe METO/10B KOPPEKLIUHU [TPEAJIAraeTCsl OJIUH U3 TPEX KIACCUUECKUX METOJIOB
KOPPEKIHUHU: MocieioBaTeabHas Koppekuus metogom JIADYUX, napamienbHast KOppeKIus
METOJIOM ITYOOKOH OTpHUIATENIbHOM 00paTHOM CBSI3U M KOPPEKIIHS METOI0M MOJYMHEHHOTO
PEryJIMpOBaHMS U OJJHUM U3 METOJIOB IPOCTPAHCTBA COCTOSHHM (KOHEUHOE YHCIIO I11aroB
yIpaBJICHUS).

Hcxoaubie 1aHHbIC:
[TapameTpsl 00bEKTa yIIpaBlIeHHs, BXOJHOTO CUTHAJIA U UCXO/IHbIE TpeOOBaHuUs (110 TOYHOCTH,
OBICTPOJICMCTBUIO), METOJI CHHTE3a KOPPEKTUPYIOILIETO YCTPOUCTBA ONPEACIISIIOTCS BAPUAHTOM

3adaHusd, KOTOpHﬁ BbIAACTCA IIPCIIOAaBaTCIICM.

BapuanTsl 3a7anus 10 yKa3aHHBIM ITYHKTaM MpejcTaBiieHbl B Tabnunax 1.1-1.6.

Tab6muna 1.1.
Ne Tun o0beKTa ynpaBieHUs
1 k oy
p(Typ+1)
2 k oy
P(Tip+1)(Top+1)
3 koy
pP(Mp+D)(T,p+1(T,p+1)
4 koy
p(le p+ 2§T1p +1)
5 koy (|-3 p +l)
p(Tl p +1)(T2 p +1)
° ke
p*(T,p+1)
Tabmnuua 1.2.
No BxopgHoi curaan
1 Ag
2 AgtA*t
3 Agsin(mt)




Tabnuua 1.3.

No Tun nporpaMMupOBaHUS
1 psIMOe
2 rapajieIbHOE
3 MOCJIEOBATEIILHOE
Tabnuma 1.4.
No Meron cuHTE3a
1 MeTon torapudMu4ecKiX 4aCTOTHBIX XapaKTEPUCTUK
2 MeTton rimy0oKoii OTpUIIATEIEHON 00paTHOM CBSI3U
3 MeTo1 MO JUMHEHHOTO PeryIHpPOBaHUS
4 MertogamMu IpOCTPAHCTBA COCTOSTHUM
(KOHEeYHas IJTUTENIBHOCTH NMEPEXOAHOr0 Mpolecca)
Tabmuua 1.5.
Tabnuia mapamMeTpoB BXOTHBIX CUTHAIOB
No Ao A1 0]
pan pan/c pan/c
1 0.2 0,06 18
2 0,02 0,3 25
3 |01 0,8 10
4 104 0,2 20
5 |11 0,2 15
Tabnuma 1.6.
Tabnuna mapamMeTpoB 00BEKTa YIIPaBICHUS
No To Tl T2 TH Koy
c c c c
1 |0,005 0,3 0,08 0,001 20,0 0.6
2 10,01 0,15 0,06 0,001 15,0 0.4
3 10,005 0,018 0,0075 0,001 12,0 0.8
4 10,002 0,025 0,0067 0,001 16,0 0.5
5 10,00075 0,018 0,0035 0,0005 | 17,0 0.7
6 | 0,001 0,021 0,0055 0,001 10,0 0.6
Tabmuma 1.7.
Tabnuna TpeboBaHUN TEXHUYECKOTO 3a/IaHus
Ne a)max a)max gmax M
pan/c pazl/c2 pan
1 |10/45 1,15 0,001 |12
2 |11 2,7 0,001 |11
3 109 1,8 0,0005 | 1,3
4 10,2 0,7 0,003 |1,2
5 10,3 0,8 0,001 |11
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3anucka BbINOJIHsIETCS1 0e3 NPUMeHeHHUs TeKCTOBbIX PeJaKTOPOB (BPYYHYI0).
Jonyckaercsd BCTABKU PUCYHKOB BBINOJHEHHBIX € IOMOIIBIO CHICHHAJIN3HPOBAHHBIX

nakeroB (Matcad, MatLab)
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10.

11.

OTAIIbI BbIIIOJIHEHHM A

dopmupoBaHue 3aJaHNs B COOTBETCTBUU C KOHKPETHBIM BapUaHTOM 3aJaHMsL.
[Toctpoenue JIADUX OVY.
Pacuer nmepexoIHbIX MPOLECCOB U ONpeesieHue TUHAMUYECKUX XapakTepucTuk OVY.
Haxoxnenne mnepenatoyHod (yHKIMH TPUBEACHHOW HEMPEPHIBHOM 4YacTH OOBEKTa
yrnpasienus (OY).
[IpoBepka KOPPEKTHOCTH 3aaHUSI BETMYMHBI TAKTa KBAHTOBAHMSL.
Onpenenenne Z-nepenarodHoi pynkiuu OY. — aHATUTUYECKUMH METOIaMU.
Onpenencane Z-nepemarounoit pyukuuu OV ¢ momomnipio makera MatLab.
OnpeneneHue BBIPAKEHUS M pacyeTa JIOrapu(MUYECKUX  TICEBIOYACTOTHBIX
xapaktepuctuk OVY.
8.1. Ilepexon K HOBOW KOMILICKCHON MEPEMEHHOW IyTEeM BBIMOJIHEHUS MOJCTaHOBKH
_1l+w,
1-w’
8.2. 3aMeHa KOMILJICKCHOM MepeMeHHOW W aOCOFOTHOM MCeBI0YacoToi A 1o gopmyie

T
W= JA~.
173
8.3. Pacuer »KBHBaJIEHTHBIX [TOCTOSIHHBIX BpeMeHH (K03 uuueHToB npu A ).

8.4. CpaBHUTENbHBI  aHANM3  TICEBAOYACTOTHBIX  XapakTepuctuk u  ADUX,

HIOCTPOCHHBIX C TOMOIIBIO HHCTPYMEHTAJIBHBIX cpeacTB nakera MatLab.

CpaBHMTENbHBIM aHAIW3 4YacTOTHBIX XapaKTEPUCTUK OOBEKTa YHpaBICHUS JJIs
HENPEPHIBHOIO BPEMEHM C YACTOTHBIMU XapaKTEPUCTUKAMM, OCTPOCHHBIMHU C y4ETOM
TaKTa KBAHTOBAHMsI U C I1CEBA0YACTOTHBIMU XapaKTEPUCTUKAMHU.

[TonTBepkieHNEe MPaBUILHOCTU BbIOOpA BEIMYMHBI TaKTa KBAHTOBAHMS IO CTEIEHU
COOTBETCTBUS IOCTPOEHHBIX YACTOTHBIX XapaKTEPUCTUK B paboyeM Auara3oHe 4acToT.
CuHTE3 KOPPEKTUPYIOILErO aIrOpruTMa.

11.1.CuHTe3 KOpPEeKTUPYIOMUX YCTPOUCTB MeTogoM JIADUX.

11.1.1. TlocTpoeHue xeaeMoi YaCTOTHOM XapaKTEPUCTUKH.

11.1.2. IlocTpoeHue 3ampeTHOM 00JaCTH HCXOAS U3 3aJaHHBIX TPEOOBAHUAX K
TOYHOCTH CHUCTEMBI.

11.1.3. IloctpoeHne cpeAHEUaCTOTHOIO  y4dacTKa JKEJIaeMOW  YacTOTHOM
XapaKTePUCTHUKH.

11.1.4. TloctpoeHue BBICOKOYACTOTHOIO yd4acTKa JKeJaeMoil  4acTOTHOM
XapaKTePUCTHUKH.

11.1.5. Onpenenenue mnepeaaToyHON (QYHKIHUU KOPPEKTHPYIOLIET0 3BEHA, Kak
Pa3HOCTM  MEXJAy  pacmojlaraéModl M JKEeJlaeMOll  4YaCTOTHBIMH
XapaKTePUCTUKAMH.

11.1.6.0npenenenne  nepefaroyHoll  (QYHKIMM  AHAJIOrOBOIO  MPOTOTUIA
KOPPEKTHPYIOILErO yCTPOMUCTBA.

11.1.7. Onpenenenue Z-nepeaaTroqyHON PyHKIIUU KOPPEKTUPYIOIIETO 3BEHA.

11.1.8. Ilepexon K KOHEYHO-PA3HOCTHBIM YPABHEHUSM, PEATU3YIOLIUM (DYHKIHIO
KOPPEKTUPYIOILEr0 aIrOpUT™Ma BO BPEMEHHOM 00JacTh OJHUM U3 METO/OB
IIPOrpaMMHUPOBAHUS B COOTBETCTBUU C 33JaHUEM.

11.2.Cunre3 xoppektupyromux ycrpouicts 'OC.

11.2.1. TlocTpoeHue 3ampeTHONW OONACTH HMCXOAS W3 3aJaHHBIX TPEOOBAHMSIX K
TOYHOCTH CHUCTEMBI.

11.2.2. Onpenenenue ko3¢ puienTa nepeiayu pa3soMKHYTOr0 KOHTYpA.

11.2.3. [loctpoenne obpaTHbix JIAUX ["OC.

11.2.4.  Omnpenenenue mepeaaToyHor (QYHKIMM  aHAJIOrOBOTO  MPOTOTHUIIA
KOPPEKTHUPYIOILIEro 3BeHa B LIeNM OOpPaTHOM CBSI3U IO CKOPOCTH.

11.2.5. Onpenenenue z-nepeaaroyHon GyHKIUN KOPPEKTUPYIOIIETO 3BEHA.
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12.

13.

14.

15.

16.
17.

11.2.6. Ilepexon K KOHEYHO-PA3HOCTHBIM YPaBHEHUSM, PEATU3YIOMIUM ()YHKIIHIO
KOPPEKTHPYIOIIEro alropuT™Ma BO BPEMEHHON 007acTh OJHUM U3 METOJOB
MIPOrpaMMHUPOBAHUS B COOTBETCTBUU C 33JaHUEM.

11.3.CuHTe3 KOPPEKTUPYIOMIMX YCTPOilcTB MeTo10M [1P.

11.3.1. IlocTpoeHue 3ampeTHOM OOJACTH HCXOId W3 3aJaHHBIX TPEOOBAHMAX K
TOYHOCTH CHUCTEMBI.

11.3.2. Onpenenenue koddduienTa nepenayn pa3oMKHYTOr0 KOHTYpa.

11.3.3. Cunre3 nepBoro (BHYTPEHHETO) KOHTYpA.

11.3.4. CuHTe3 BTOPOTO KOHTYDA.

11.3.5. Cunre3 TpeTbero KOHTypa (MpH HATUYHH ).

11.3.6. Ompenenenne 2z- mnepenaTOYHbIX (YHKIMKA aHAJOTOBBIX IPOTOTHUIIOB
KOPPEKTHPYIOIINX 3BCHBEB.

11.3.7. Tlepexo K KOHEYHO-PA3HOCTHBIM YPAaBHEHUSM, PEATU3YIOIIUM (DYHKIIHIO
KOPPEKTHPYIOIIETO ajJroOpuTMa BO BPEMEHHOW OOJIACTH OJHUM U3 METOJOB
MIPOrpaMMHUPOBAHUS B COOTBETCTBUU C 33IaHUEM.

11.4.Cunres koppekTHpyromux ycrpoictB metogom MIIC.
11.4.1. dopmupoBanue cuctembl auddepeHHaIbHbIX YpaBHEHHH 00BEKTa

yIpaBICHUS.
11.4.2. Onpenenenrie COOCTBEHHON MAaTPUIbl 00BEKTA YIIPABICHHUS.
11.4.3. Paspabotrka mnporpamMmMbl B cpeae SimulLink, PacCUUTHIBAIOIICH

KO2(pPUITMEHTHI MaTPUIIBI OOPaTHBIX CBS3€l B KAHOHMYECKOM Oaswmce.

11.4.4. [lepexoxn oT KaHOHUYECKOr0 0a3uca K €CTECTBEHHOMY.

11.4.5. Pa3paboTka nmporpamMmbl, MOJEIUPYIOIIEH MOBEIEHUE CKOPPEKTUPOBAHHOM
CUCTEMBI.

11.4.6. Pa3zpaboTka mporpamMMmbl, PacCUUTHIBAOIIMN KOI(PPHUIUEHTHI aaropuTMa
HAOJIOAAIOMIETO yCTPOIMCTBA JUIsl Cllydass M3MEPEHUH TOJBKO BBIXOTHOMN
KOOpPIUHATBHI.

11.4.7. Pa3paboTka mporpammbl, MOJCIHPYIOIIEH MOBEIECHNE CKOPPEKTUPOBAHHOM
CUCTEMBI C YYETOM allTOPUTMa HAOIIOICHHUS.

IToctpoenue anropurMa paboThl HUGPOBOTO BBHIUUCIUTENBHOTO YCTPOHCTBA B PeabHOM
BpPEMEHH.

Pacyer nmepexoaHbIX NMpOLECCOB B CKOPPEKTUPOBAHHON CHCTEME, IIPU IOJA4YE€ HA BXOJ
CUTHAJIa C aMILTUTYI0M €IMHUIHOU CTYNEHBKH. ().

Pacuer ycTtanoBHBILIErOCs IpoLiecca B CUCTEME IPHU MT01a4€ HA BXOJ 3alaHHOTO BXOJHOTO
curHazia. (*) AHaiu3 MOJIy4eHHBIX XapaKTePUCTHK.

Pacyer nepexonHbIX mporeccoB B ckoppekTupoBaHHOW cucreme MIIC, npu nomaue Ha
BXOJI CTYIIEHYATOTr'0 CUTHANA C aMILTUTYI0U Ay (*).

BriBoabl.

Odopmienne otyera mo KKP.

(Otuer nosmKeH coliepKaTh OMMCAHUE BCEX MEPEUNCICHHBIX BBIIIE TYHKTOB).

(*) MyHKT pEeKOMEH/IYeTCsl BBIIIOJHATH C IOMOIIIBIO CHCTEMbI MoJienipoBanust SimuLink.



MHWHOBPHAYKHU POCCUN
®enepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE
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HNucTuTyT BeicOKOTOYHBIX cucteM uM.B.IL.Ipsa3eBa

Kadenpa «CucreMbl aBTOMaTHUECKOTO YIIPABICHUS

3AJJAHUE HA KYPCOBVIO PABOTY (Bapuant )
1o aucuuiuinHe «Teopus UMITYJIbCHBIX U HUPPOBBIX CUCTEM YIIPABICHHS»

Brinano cryaeHty

TPYIIBI

1. HaumenoBaHue paboTbl: «AHAIN3 U CUHTE3 IMHAMUYECKON CUCTEMBI C KOMIIBIOTEPHBIM
yIpaBJIEHUEM)

2. Cpok mpeicTaBlIeHUs K 3alIUTe «__ » 20 T

3. Ucxonusie nanasie misa KP:
e Omnpenenarorcs 3aJJaHHBIM HOMepoM Bapuanta KP

4. TlosicHuTenbHas 3aMMcKa JTOJDKHA BKIIOYATh Pa3zelibl, COOTBETCTBYIOIINE 3aaHHOMY
METOJIy CUHTE3a CUCTEMBI.

5. Ilepeuens rpaduueckoro marepuana: CTpyKTypHas cxeMa CUCTEMbI KOMIIbIOTEPHOTO
yhpaBJieHus, OJ0K cxema MporpamMmbl, pealu3yloIIUi CHHTE3UPOBAHHBIN aIrOpUTM,
cxema MOJeTIHpoBaHus B cpeae SimuLink, pacueTHbie epexoHbIe MPOLIECCHI B
CKOPPEKTHPOBAHHOI cucTeMe — JIUCThI popmara A4.

PykoBoautens KP / Topsitue O.B.

(moanuce,nata)

3agaHue NPUHATO

K UCIIOJTHEHHIO /
(moanuch,nata)




OT14yeTHOCTDH 0 BhINOJIHeHNH dTanoB KP

N /0 HaumenoBaunue »Tama OTtMeTKa O BBHITTOJIHEHUN

1. @opMHUpOBaHUE 3a1aHUS B COOTBETCTBUH C
KOHKPETHBIM BapUaHTOM 3aaHUS.

10.

11.

12.

13.

14.

15.

16.

17.
Odopmnenue otuera o KP.

3ammra KKP
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TpeOoBaHus K 0TUYETY

1. Ortuer BoIONHSETCS 0€3 TPUMEHEHHUS TEKCTOBBIX PEAAKTOPOB (BPYUHYIO).

2. Jlomyckaercsi BCTABKH PHCYHKOB BBIIMOJHEHHBIX C IOMOIIBIO CIHEIHATH3UPOBAHHBIX
nakeToB (Matcad, MatLab)

3. Copnepxanue oTyera:

3.1.  TuTynapHBIH JIUCT

3.2. Jlucr 3amanus

3.3.  Copepxanue

3.4. TekcT MO COOTBETCTBYIOIINM ITYHKTaM 3aJIaHUS C TIOSICHUTEIBHBIMU (popMyIamu,
BBIBOJIaMH, rpaikaMu H T.]I.

3.5. BrBos.

3.6. CHHMCOK HCIIOJb30BaHHBIX HCTOYHHKOB.
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