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KypcoBas pabota (KP) BBINONHSIETCS ¢ 1EIbI0 3aKPEIUICHUS] TECOPETUYCCKUX 3HAHUI
o kypcy «Teopust UMIYIbCHBIX U HUQPPOBBIX CUCTEM YIPABICHUS», Pa3BUTHS MPAKTUYECKUX
HABBIKOB PEIICHUS 3a]a4 aHallM3a U CHHTE3a IU(PPOBLIX CUCTEM YIMPABICHUS JUHAMHYCCKUMU
0o0BbeKTaMH, OBJIAQJICHUS HaBBIKAMU HCIOJIb30BAHUS IMAKETOB MOJEIUPOBAHUS IJI PELICHUs
3a/1a4 aHallM3a XapaKTEPUCTUK CHUCTEM C IUQGPOBBIM YIPaBIECHUEM U CHUHTE3a alTOPHUTMOB
yIpaBIeHUS.

3AJJAHUE

3amaHa CTPYKTYPHbIE CXeMbl HEKOPPEKTHPOBAHHOM LU(POBOI CUCTEMBI yripaBieHus (puc.l.) n
BapHaHTbl CKOPPEKTUPOBAHHOW CHCTEMBI yIpaBiieHus: (puc.2.a-B).
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Puc.2.8
B kauecTBe METO/10B KOPPEKLIUHU MTPEJIATaETCs OJIUH U3 TPEX KIIACCUYECKUX METOJ/I0B
KOPPEKIHUHU: MociieioBaTeabHas Koppekuus metogom JIADUX, mapamienbHast KOppeKIus
METOJIOM ITYOOKOH OTpHUIATEeNbHOM 00paTHOM CBA3H U KOPPEKIIHS METOI0M MO JYMHEHHOTO
peryJaupoBaHus U OJTHUM U3 METOJIOB IMPOCTPAHCTBA COCTOSIHUM (KOHEYHOE YUCIIO IIaroB
yIpaBICHUS).

Hcxoanbpie JaHHDBIE:
[TapameTpsl 00bEKTa yIpaBICHHs, BXOJHOTO CUTHAJIA U UCXOIHBIC TpeOoBaHuUs (110 TOYHOCTH,
OBICTPOJICUCTBUIO), METOJI CHHTE3a KOPPEKTUPYIOILIETO YCTPONUCTBA OMPEACIISIIOTCS BAPUAHTOM

3adaHusd, KOTOpLIﬁ BbIAACTCA IIPCIIOAaBaTCIICM.

BapuanTsl 3a7aHus 10 yKa3aHHBIM ITYHKTaM MpeJcTaBiieHbl B Tabnunax 1.1-1.6.

Tabmmma 1.1.
Ne Tun o0beKTa ynpaBieHuUs
1 k oy
p(Typ+1)
2 k oy
P(Typ+1)(Top+1)
3 koy
p(Mp+)(T,p+1)(T,p+1)
4 k()y
p(le p+ 2§T1p +1)
5 koy (|-3 p +l)
p(Tl p +1)(T2 p+1)
6 kuy
p*(T,p+1)
Tab6muna 1.2.
No BxopgHoi curaan
1 Ao
2 AogtAr*t
3 Aosin(mt)
4 Ore Dy




Tabnuua 1.3.

No Tun nporpaMMupoOBaHUS
1 psIMOe
2 TapajuieIbHOE
3 IIOCIEA0BATEIBHOE
Tabnuma 1.4.
No Meron cuHTE3a
1 MeToJ torapuMu4ecKiX 4aCTOTHBIX XapaKTEPUCTUK
2 MeTon rimy0oKoii OTpUIIATEIEHON 00paTHOM CBSI3U
3 MeTo 1 MO JYMHEHHOTO PeryIHpPOBaHU
4 MertogamMu IpOCTPAHCTBA COCTOSTHUM
(KOHEeYHas IITUTEIBHOCTh MEPEXO0HOr0 Mpolecca)
Tabmuua 1.5.
Tabnuia mapaMeTpoB BXOJHBIX CUTHAIOB
Ne Ao A1 )
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
Tab6muna 1.6.
Tabnuna mapamMeTpoB 00BEKTa YITPaBICHUS
No To T1 T2 Ty 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 TpeboBaHNN TEXHUYECKOTO 3a/IaHus
Ne a)max a)max gmax M
pan/c | pam/c® | 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 |03 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)



NS

N O

10.

11.

OTAIIbI BbIITIOJIHEHUWA

PopMHUpPOBaHUE 3a/1aHHS B COOTBETCTBUM C KOHKPETHBIM BAPUAHTOM 3a/1aHMUS.
[Toctpoenue JIADQUX OVY.
PacueT nepexoaHbIX IPOLECCOB U ONPEEICHUE JMHAMUYECKUX XapakTepucTuk OY.
Haxoxnenne mnepenatoyHod (yHKIMM NPUBEACHHONW HENPEpPHIBHOM 4YacTH OO0BEKTa
yrnpasienus (OY).
[IpoBepka KOPPEKTHOCTH 3aJaHUsI BETUYMHBI TAKTa KBAHTOBAHMUSL.
Onpenenenne Z-nepenarodHoi pyHkiuu OY. — aHATUTHYECKUMH METOIaMHU.
Onpenencane Z-nepemarounoi pyukuuu OV ¢ momornipo makera MatLab.
OnpeneneHue BBIPAKEGHUS M pacueTa JIOrapu(MUYECKUX  TICEBIOYACTOTHBIX
xapaktepuctuk OVY.
8.1. Ilepexon K HOBOW KOMILICKCHOM MEPEMEHHOW IyTE€M BBIMOJIHEHUS MOJCTaHOBKH
_1l+w,
1-w’
8.2. 3amMeHa KOMIUICKCHOM IepeMeHHOW W aOCOFOTHO# 1ceBaoyacoToit A o hopmyie

T
W= JA-.
143
8.3. Pacuer 3KBHBaJICHTHBIX IOCTOSTHHBIX BpeMeHH (KO3 uIeHToB pu 4 ).

8.4. CpaBHUTENbHBI  aHANM3  TICEBAOYACTOTHBIX  XapakTepucTuk u  ADUX,

TIOCTPOCHHBIX C TOMOIIBIO HHCTPYMEHTAJIBHBIX cpecTB nakera MatLab.

CpaBHMTENbHBIM aHAIW3 4YacTOTHBIX XapaKTEPUCTUK OOBEKTa YHpaBICHUA JUIs
HENPEPHIBHOIO BPEMEHM C YACTOTHBIMU XapaKTEPUCTUKAMM, TOCTPOCHHBIMH C YYETOM
TaKTa KBAHTOBAHMS U C IICEBA0YACTOTHBIMU XapaKTEPUCTUKAMHU.

[TonTBepkieHNEe MPaBUILHOCTU BbIOOpA BEIMYMHBI TaKTa KBAHTOBAHMS IO CTEIEHU
COOTBETCTBUS IOCTPOECHHBIX YACTOTHBIX XapaKTEPUCTUK B paboyeM JHarna3oHe 4acToT.
CuHTEe3 KOPPEKTUPYIOIIETO aIrOpUTMa.

11.1.CuHTe3 KOppeKTHpYOmuX ycTpoicTB MeTojoM JIADYUX.

11.1.1. TlocTpoeHue xeaeMoi YaCTOTHON XapaKTEePUCTUKH.

11.1.2. TlocTpoeHue 3ampeTHOM 00JaCTH HCXOAS W3 3a/JaHHBIX TPEOOBAHUAX K
TOYHOCTH CHUCTEMBI.

11.1.3. IloctpoeHne cpeAHEYaCTOTHOIO  y4yacTKa JKEJIaeMOW  YacTOTHOM
XapaKTEPUCTHUKH.

11.1.4. TloctpoeHue BBICOKOYACTOTHOI'O y4acTKa JKeJaeMOll  4acTOTHOM
XapaKTePUCTHUKH.

11.1.5. Onpenenenue mnepeaaToyHON (QYHKIHMU KOPPEKTHPYIOLIETO0 3BEHA, Kak
pPa3HOCTM  MEXJAy  pacmojlaraéMod M JKeJlaeMOMl  4YaCTOTHBIMH
XapaKTePUCTHKAMH.

11.1.6.0npenenenue  nepefaroyHoll  (QYHKIMM  aHAJIOrOBOrO  MPOTOTHIA
KOPPEKTHUPYIOILETO YyCTPOMCTBA.

11.1.7. Onpenenenue Z-nepenaToqIHON PyHKIIUH KOPPEKTUPYIOIIETO 3BEHA.

11.1.8. Ilepexos K KOHEYHO-Pa3HOCTHBIM YPAaBHEHUSM, PEATU3YIOUIMM (DYHKIIHIO
KOPPEKTUPYIOILIEro aIropuT™Ma BO BPEMEHHOM 00JacTh OJHUM U3 METO/OB
IIPOrpaMMHUPOBAHUS B COOTBETCTBUU C 33JaHUEM.

11.2.Cunre3 xoppektupyromux ycrponcts 'OC.

11.2.1. TlocTpoeHue 3ampeTHONW OOIACTH 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 mepeaaTouyHor  (QYHKIMH  aHAJIOrOBOTO  MPOTOTHUIIA
KOPPEKTHPYIOLIET0 3BEHA B LIEMH 00OPaTHOM CBSA3M IO CKOPOCTH.

11.2.5. Onpenenenue Z-nepeaaTouyHon GYHKIIMU KOPPEKTUPYIOIIETO 3BEHA.
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12.

13.

14.

15.

16.
17.

11.2.6. Ilepexon K KOHEYHO-PA3HOCTHBIM YPaBHEHUSIM, PEATU3YIOMINM () YHKIIHIO
KOPPEKTHPYIOIIEro alropuT™Ma BO BPEMEHHON 00JacTh OJHHUM U3 METO/OB
MIPOrpaMMHUPOBAHUS B COOTBETCTBUU C 33JaHUEM.

11.3.CunTe3 KOPPEKTUPYIOIMIMX YCTpOilcTB MeTo10M [1P.

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

11.3.2. Onpenenenue koddduieHTa nepenadyu pa3oMKHYTOr0 KOHTYpa.

11.3.3. Cunre3 nepBoro (BHYTPEHHETO) KOHTYpA.

11.3.4. CuHTe3 BTOPOTO KOHTYDA.

11.3.5. CuHre3 TpeTbero KoHTypa (MpH HATUYHH ).

11.3.6. Ompenenenue 2z- mnepenaTOYHbIX (YHKIMHA aHAJOTOBBIX MPOTOTHUIIOB
KOPPEKTUPYIOIIUX 3BEHBEB.

11.3.7. Tlepexoq K KOHEYHO-PA3HOCTHBIM YPAaBHEHUSIM, PEATH3YIOUINM ()YHKITHIO
KOPPEKTHUPYIOIIEro aIropuT™Ma BO BPEMEHHON 00JacTh OJHUM U3 METO/OB
MPOrpaMMHUPOBAHUS B COOTBETCTBUU C 3a/IaHUEM.

11.4.Cunre3 koppekTHpyromux ycrpoicts 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 MaTpUIIbl OOPATHBIX CBsI3el B KAHOHMYECKOM Oasuce.

11.4.4. [lepexon oT kKaHOHUYECKOr0 0a3uca K €CTECTBEHHOMY.

11.4.5. Pa3paboTka nmporpamMmbl, MOJEIUPYIOIIEH MOBEIEHUE CKOPPEKTUPOBAHHOM
CUCTEMBI.

11.4.6. PazpaGoTka mporpaMmbl, pacCUUTHIBAIOIUN KO3(PPUIMEHTH alropuT™Ma
HaOIIOAIONIET0 yCTPOMCTBA I CiIydass U3MEPEHUW TOJBKO BBIXOTHOM
KOOpJUHATBHI.

11.4.7. Pa3paboTka mporpammbl, MOJCITHPYIONIEH MOBEIEHNE CKOPPEKTUPOBAHHOM
CHCTEMBI C YUETOM JIrOPUTMa HaOII0IEHUS.

IToctpoenue anropurMa padoThl HUGPOBOTO BBHIUUCIUTEIBHOTO YCTPOHCTBA B peabHOM
BpPEMEHH.

Pacyer mepexoaHbIX NMpOLIECCOB B CKOPPEKTUPOBAHHON CHCTEME, IIPU IOJAa4Ye€ HAa BXOJ
CUTHaJIa ¢ aMIUIMTYAO0N €AMHUYHOM CTyNeHbKH. (*).

Pacuer ycTtanoBuBILIErOC ITpoLiecca B CUCTEME MPU MOa4Y€ HA BXOJ 3aJaHHOTO BXOJHOTO
curHazia. (*) AHaJiu3 MOJy4eHHBIX XapaKTePUCTHK.

Pacuer nepexonHbIX mporeccoB B ckoppekTupoBaHHoW cucreme MIIC, npu nomaue Ha
BXOJI CTYIIEHYATOTr'0 CUTHANA C aMILTUTYI0u Ao (*).

BeIBOBI.

Odopmnenne otyera mo KKP.

(Otuer noimKeH coliepKaTh OMMCAHUE BCEX MEPEUHCICHHBIX BBIIIE TYHKTOB).

(*) MyHKT pEeKOMEH/IYeTCsl BBIIIOJHATH C IOMOIIIBIO CHCTEMbI MoJieipoBanust SimuLink.
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3AJJAHUE HA KYPCOBVIO PABOTY (Bapuant )
1o aucuuiuinHe «Teopus UMITYJIbCHBIX U HUPPOBBIX CUCTEM YIIPABICHHS»

Brinano cryaeHty

TPYIIbL

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

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

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

4. TlosicHuTenbHas 3aMycKa JIOJDKHA BKITIOYATh Pa3fielibl, COOTBETCTBYIOIINE 3aJaHHOMY
METO/Y CUHTE3a CHCTEMBI.

5. Tlepeuens rpaduueckoro marepuana: CTpyKTypHas cxeMa CUCTEMbI KOMIIbIOTEPHOTO
yhpaBJeHus, OJ0K cxema MporpamMmbl, pealu3yroIUi CHHTE3UPOBAHHBIN aITrOpUTM,
cxema MOJeIHpoBaHus B cpeae SimuLink, pacueTHbie epexoHbIE MPOLIECCHI B
CKOPpPEKTUPOBAHHOI cucTeMe — JIUCThI popmara A4.

PykoBoautens KP / Topsitue O.B.

(moanuce,nata)

3agaHue NPUHATO

K UCIIOJTHEHUTO /
(moanuch,naTa)




OT14yeTHOCTDH 0 BhINOJIHeHNH dTanoB KP

N /0 HaumenoBaunue »Tama OTtMeTKa O BBHITIOJIHEHUN

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

10.

11.

12.

13.

14.

15.

16.

17.
Odopminenue otuera o KP.

3amura KKP
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TpeOoBaHus K 0TUYETY

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

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

3. Copnepxanue oTyera:

3.1.  TuTynapHBIH JIUCT

3.2. Jlucr 3amanus

3.3.  CopepxaHue

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

3.5. BrBos.

3.6. CHHMCOK HCIIOJb30BaHHBIX HCTOYHHKOB.
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