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Lenu u 3a0auu uzyuenus oucyunIuUHb

JlaHHBII Kypc MMeEEeT CBOEH IENbI0 3aJ0KUTh 0a30BbIC 3HAHWUS M YMEHHs B 00JIACTU TEOPHH
ynpasienus. [locemenne 3Toro Kypca mo3BoJIUT CTyACHTaM IpUoOpPEeCTH TOHUMaHUE OCHOBHBIX
3aJa4 TEOPUM YIIPABJICHUS M HAYYHUT, KaK MPAKTUUYECKH MPUMEHSATH COBPEMEHHBIE METO[IbI
aHajin3a M CHHTC3a CHUCTCM aBTOMATHUYCCKOI'O YIIPAaBJICHUA. C oo eJIbIO JICKL[I/IOHHI:IP'I
MaTepuan TMOJaeTcs, IJIaBHBIM oOpa3oM, dyepe3 pemieHue 3anad. [Ipaktuyeckas pabota
CTYACHTOB 3aKJIIOYAaCTCA TAKKC B PCUHICHUUN 6OJII:LHOFO qyucia 3aaayd. B »TOoM cMbIciIe ,Z[aHHLIfI
Kypc €CTh MPaKTHUYECKHH KypC, MO3BOJSIOUINI OCBOUTH OCHOBHBIE MOHITHM U MPUOOpECTH
HAaBBIKH PCHICHNA OCHOBHBIX 3a/1a4 TCOPHUU YIIPABJICHHA.

1. Tpebosanusn K ypoeHio 0C80€HUA OUCUUNTUHBL
B pe3ynbraTe u3yueHus 3Toro Kypca CTyJ1eHThI OyIyT:

® [OHUMAaTh, YTO COOOI MPECTABISIET TEOPHUS YIPABICHUS U KaKUe OCHOBHBIC 33/1a4H
OHA PEIaET;

® 3HATh CTPYKTYpY M (yHIaMeHTaJIbHbIE CBOMCTBA JIMHEHHBIX MOJIEJIeH JMHAMUYECKUX
CUCTEM — YCTOMUHBOCTb, YIIPABIIEMOCTh U HA0II0/1aEMOCTb;

e yMeTh (OPMYITUPOBATH OCHOBHBIC MOJOXKEHHUS TEOPUU YIIPABJICHUS, U3ydaTh Mpe-
MET CaMOCTOSITEJIPHO; WCIIOJIb30BAaTh JUTEPATYpPHBIC HCTOYHHKH; d(H(HEKTHBHO
KOHCIIEKTUPOBATh MaTepual U paclopsiKaThes pabodunM BpeMEHEM;

e 00yagaTh HABBIKAMU AHAJTUTHYECKOTO M KOMIO3UTHOTO MBIIUICHUS, TIO3BOJISIOIIIMHE
MOHUMATh MTOCTPOEHUE U TTOBEACHUE MOJIeTIeH IS 3a7a4 YIIPaBICHUS;

® pacroJjarath ONbITOM PEIEHUs JIEMEHTAPHBIX 3a/1a4 TEOPUU YTPABICHHUS.

2. Oo6vem oucuyuniumsl

3.1. Obvem OucyunnuHvl u 6UdbL yuebHOU padbomubl.

Bz yueBHoii paGo- KonugecTtBo vacoB (hopma oOydeHwus — THEBHAS)
B 1.4. o cemectpam
ThI Bcero o miany
1 2 3
AynurtopHsble 3aHs- | 51 51
THSL:
Jlekuun 34 34
npakTuueckue u ce- | 17 17
MHUHAPCKUE 3aHTUS
n1abopaTopHbIE pa- 0 0
00THI (JTabopartop-
HBII MPAKTUKYM)
CamocTrosATenbHas 17 17
pabota
Bcero gacos o 68 68
JMCLUTUIMHE
Texyuuii KOHTPOJb | 3 KOHTPOJIbHBIE 3 KOHTPOJIbHbIE
(KOJTMYIECTBO M BUJI) | paboOThI paboThl
KypcoBast pabota 0 0
Buas! mpomexy- 3a4eT 3a4eT
TOYHOT'O KOHTPOJIS
(9K3ameH, 3a4er)
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3.2. Pacnpedenenue uacos no memam u 6uoam y4ebHou pabomul:

®dopma 00yueHuUs - JTHEBHAS

Buibl yueOHBIX 3aHATUN
AynIuTOpHBIE 3aHITUS Cano-
HasBanue u pa3nenoB u TeM Bcero fpaKTHie: nabopa- | CTOSITENb-
meku | 038 opmas | Has pa6o-
FDATHA, pabota Ta
CeMUHap
Pa3nen 1. BBenenue
1. UcTopust aBTOMaTU4eCKOro ynpas- | 2 2 0
JICHHUS.
Paznen 2. MaTeMaTH4ecKHe MOJAEJIN CHCTEM
2. IuddepenunaibHble ypaBHEHUS 8 4 2 2
(U3NYECKUX CUCTEM.
3. Mozxenu B Buze OJIOK-CXEM U CUT- 10 4 3 3
HaJIbHBIX I'padoB.
Paznen 3. XapakTepucTHKH CHCTEM ¢ 00PATHOM CBSA3bIO
4. Pa30MKHYTbIE U 3AMKHYTbIE CHUC- 8 4 2 2
TEMBbI YIIPABICHHUS.
5. YnpaBieHue nepexogHou xapak- 8 4 2 2
TEPUCTUKON CHUCTEMBI.
Paznen 4. KayecTBO cucTtem ynpaJjieHUs ¢ 00PATHOM CBSA3bIO
6. OmnpefieneHrie Ka4ecTBa CUCTEM BO | 8 4 2 2
BPEMEHHOH 00J1acTH.
Pa3znen 5. YcToi4MBOCTD JIMHEHHBIX CHCTEM ¢ 00PATHOM CBSI3bIO
7. Y CTOWYUBOCTD; KPUTEPUHN YCTOMU- 10 4 3 3
yuBocTH Payca-I'ypsuna.
Pazgen 6. AHaJIM3 cMCTeM ynpaBJieHUs1 BO BpeMEHHOM 00/1aCTH
8. Monenu B TepMHHaxX nepeMeHHbix | 10 4 3 3
COCTOSIHUS IMHAMUYECKUX CUCTEM.
Pa3nen 7. 3akarouenue
9. 3ama4a ONTUMAJIBHOI'O CTOXACTHU- 4 4
YECKOI'0 YIPABJICHHUS.
Bcero gacoB 1o TemMaM 1 BU1aM y4eOHOM paboThl
Bcero yacos ‘ 68 | 34 | 17 ‘ ‘ 17

3. Cooepicanue Kypca (nexyuu, 34 uac)

Paznen 1. BBenenme (2 yac)
npu Tema 1. Hcrtopus aBToMaTudeckoro ympaBieHus. [IpakTuueckue WH)XKEHEpPHBIC
MIPUMEHCHUS; MEPhI COBPEMEHHBIX CHCTEM yIPaBICHUS. Y IPaKHCHHUS/3a/1a4H.

Paznen 2. MaTtemaTnueckue Moae I cucTeM (8 yac)
Tema 2. JuddepeHnnanbHble ypaBHEHUS (GU3NYCCKUX cUcTeM. JIMHEWHAs anmmpoKCHMAaIus
dbuznueckux cucrtem; npeodbpazoBanue Jlamnaca; mepemarodHas (YHKIHS JTHHEWHBIX CHCTEM.
Tema 3. Mozgenu B Bujie OJIOK-CXEM M CUTHAIBHBIX TpadoB. YpaKHEHHS/3a1auH.

Paznen 3. XapakTepucTuku cucreM ¢ 06paTHoii cBs3bI0 (8 yac)
Tema 4. Pa3oMKHYTbIE M 3aMKHYTBIE CHCTEMBI YMpaBiieHHs. YyBCTBUTEIBHOCTH CHUCTEM
yIOpaBlIeHUs K BapHalUsIM [1apaMeTpOB.
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Tema 5. YmnpaBneHue MNepexOJHON  XapaKTEPUCTUKOW CHCTEMbI. Y CTaHOBHBILASICS
MOTPEIIHOCTh. Y IPKHEHUS/3aIauH.

Paznen 4. KayecTBO cucTeM ynpaBJjieHusl ¢ 00paTHOM CBA3bIO (4 Jac)
Tema 6. Onpenienenue KayecTBa CUCTEM BO BpeMeHHOU ob6aactu. Pacmonoxxenue KopHeil Ha s-
IUIOCKOCTH U TMEPEeXO/IHasl XapaKTepHUCTUKA; YCTAaHOBHBIIAACS OLIMOKA CHUCTEM YMpaBICHUS C
00paTHO¥ CBSI3bIO; MOKA3aTeNM KayecTBa. Y MpasKHEHUs/3a/1auH.

Paznen 5. YceToduuBOCTDH JTHHEHHBIX CHCTEM € 00pPaTHOM CBSA3bIO (4 Yac)
Tema 7. YcronuuBoCTh; KpuTepuii ycroiunBoctu Payca-I'ypeuna. YcnoBHass yCTONYMBOCTb
CHUCTEM YIIpaBJICHHUS C OOpaTHOM CBS3bI0; OINpEAENIEHHE pACIOJIOKEHUS KOpHEH Ha S-
TUTOCKOCTH. Y IPasKHEHUS/3a/1auH.

Paznen 6. AHau3 cucTeM ynpaBJieHHUsl BO BpeMeHHOoii 001acTu (4 Jac)
Tema 8. Mozgenu B TepMHUHAX MEPEMEHHBIX COCTOSHHUS AUHAMHUYecKux cucteM. Juddepen-
[[UAIbHOE YPaBHEHUS JJI1 BEKTOpa COCTOSIHUSI; MOJIEJIM COCTOSIHUS B BUJIE CUTHAJILHOTO rpada;
HAOJI0JTAEMOCTh U YIIPABIISIEMOCTh; JAUCKPETHAs BO BPEMEHH MOJEIb CHUCTEMBI YIIPABJICHUS.
VYnpaxueHus/3aaaum.

Paznen 7. 3akarodyenue (4 gac)
Tema 9. 3agadya OOTUMAILHOI'O CTOXACTHYECKOrOo vopaBiaeHud. 3amada JII'K onTtuMannHOro
yrpasieHus. Ouibtp KanMana u reopema pasjeneHus.

4. Tembt npaxmuueckux uau cemunapckux sauamui (17 uac)

1. Tema Nel. MccnenoBaHue XapakTEpUCTUK THUIIOBBIX 3BEHBEB CHUCTEM ABTOMATHYECKOIO
peryiapoBaHusl.
2. Tema Ne2. MccnenoBaHue yCTaHOBMBILEHCS peaKIMM JUHAMMUYECKHUX 3BEHBEB Ha rapMo-
HUYECKHE BO3aencTBUA. OnpeeeHne YaCTOTHBIX XapaKTEPUCTHK.
3. Tema Ne3. MccnenoBaHue XapakTepUCTHUK CUCTEM, 00Opa30BaHHbIX IOCIIEIOBATEILHBIM H
napauieJIbHBIM COSTMHEHNEM 3BEHbEB, B KOPHEBOM, BPEMEHHOW 1 YaCTOTHOM 00JIacTsIX.
4. Tema Ne4. MccnenoBaHue XapaKTEpUCTHK CUCTEM ¢ OOpaTHOW CBS3bIO B YACTOTHOM 00-
nactu. [TpubnmkeHHOEe MOCTPOEHNE YACTOTHBIX XapaKTEPUCTHK 3aMKHYTBIX CHCTEM IO
YaCTOTHBIM XapaKTEPUCTUKAM 3BEHbBEB.
5. Tema No5. MccrnemoBanne XapakKTEepUCTUK CHCTEM C OOpaTHOM CBS3bIO B KOPHEBOM, Bpe-
MEHHOH M 4YacTOTHOH 001acTax. YCTOWYMBOCTh 3aMKHYTBIX CHCTEM C OTPHIIATEIbHOM
00paTHO# CBS3BIO.
6. Tema Ne6. MccienoBanue TUIMOBBIX YCTAaHOBUBIIMXCS PEXXMMOB CUCTEM aBTOMATUYECKO-
ro peryiaupoBanus. OnpeaeneHue yCTaHOBUBIINXCS OIIMOOK CUCTEM ¢ OOPaTHON CBA3BIO
IIPU CTENIEHHBIX U TAPMOHUYECKHUX BO3AECHCTBUSIX.
7. Tema Ne7. AHaM3 KadyecTBa MEPEXOAHBIX MPOLIECCOB B CUCTEMAaX aBTOMATHYECKOIO pe-
ryaupoBaHus. OnpezeneHue NpsMbIX U KOCBEHHBIX I0Ka3aTelel KauecTBa.
8. Tema Ne8. McciegoBaHue 4yBCTBUTEIBHOCTH CHCTEM YIIPABICHUS K BapHallUsiM Xapak-
TEPUCTHK OTIEIBHBIX 3JIEMEHTOB CHUCTeMBL. OrmpeneneHue (yHKIUNA YyBCTBUTEIHLHOCTH
JUISL Pa3JIMYHBIX CTPYKTYP CUCTEM YIIPABJICHUS.

5. Jlabopamopnwie padbomel (nabopamopuslit nPAKMUKYM)

JlaboparopHbie pabOTHI IO TAHHOMY KypCy HE MPETyCMOTPEHBI.
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6. Temamuxka KOHMPOILHBIX padom
Kontpoabnas padora Nel: /luddepenunansupie ypaBHeHUS GU3MYECKUX CUCTEM; TIpe-
oOpa3oBanue Jlamaca; nepenatoyHast yHKUUS JTUHEHHBIX CUCTEM; XapaKTEPUCTUUECKUHN TOIH-

HOM.

TunoBele 3agaun:

1. CpoOoanbli pU3NUYECKUl MASITHUK O€3 TPEHUSI.

2. ®usnueckuil MasITHUK C TPEHUEM U BHEIIHEH CUIION.

3. Macca, npyxuHa, TpCHHE.

4. IlapamnenvHas RLC-uenb ¢ UICTOUHUKOM TOKA.

5. TlocnenoBarenbHast RLC-1ienb C MICTOYHUKOM HaIPSIKEHHUS.

6. JIBe Macchl, B3auMoJIecTBYIOIIME yepe3 TpeHue. OlHa Macca CBs3aHa ¢ OCHOBAaHUEM
yepes3 NpYKUHY, ApyTasi — 4epe3 TPEHHUE.

7. DnexTpuyeckas Lelb, SKBUBAJICHTHAs 3a/1a4ue U3 11.6.

8. JIBa pusnuecknx MasTHHKA, B3aMMOJICUCTBYIOIINE MEXTy COO0H uepe3 MpyKuHY.

9. Macca, cBs3aHHasg ¢ OCHOBaHUEM ABYMsl MPYKHHAMHU IPOTHUBOIIOIOKHOIO JEHCTBUS
Y B3aHMOJICHCTBYIOLIAsl C HUM 4epe3 TPEHHUE.

KonTpoabnas padora Ne2: OnpeneneHue yCTOMYMBOCTA CUCTEM YIpPaBJIEHUS IO pac-
MOJIOKEHUIO KOpHEHN Ha S-TI0CKOCTH (kputepuit Payca-I'ypBuna).

TunoBoe 3aganue:

JlaH XapakTepuCTUYECKUI TOJIMHOM CHUCTEMBbI yrpaBieHus. Tpedyercss IPpUMEHUTh Kpu-
tepuit Payca-I'ypBuima B gopme TaOauIel U M0 YepeOBAHUIO 3HAKOB B MEPBOM CTOJIOIE ATOM
TaOJUIIBI 1aTh 3aKII0YCHUE O TOM, YCTOMUMBA 3Ta CUCTEMA WM HET WU, BO3MOXKHO, HAXOJAUTCS
Ha rpaHulle YCTOMYUBOCTH.

KonTpoabnas padora Ne3d: Moxenu B NPOCTPAaHCTBE COCTOSHUN — ONpEAEIeHUE
CBOMCTB yIIPABIIEMOCTH U HAOIIOIAEMOCTH CUCTEMBI.

Tumnosoe 3axanue:

JlaHO onucaHue CUCTEMBI B IPOCTPAHCTBE COCTOSTHUM:

dz(t) [ 0 1 0 [t] 0]
=1 0 0 1 fxt)+ |1 0 ful)
L lo 1]

At)=[1 1 0]x(t)

Tpebyercst onpenenuTh, 00JagacT JIM dTa CUCTEMa CBOWCTBAMH ITOJTHON yTPABISEMOCTH W Ha-
OnmrolaeMocTU. Y CIIOKHEHHBIN BapuaHT 3agaHus: [IpousBectu mepexol B KAHOHUYECKHM 0azuc
¥ HAaWTH JIEKOMITO3UIINIO JAaHHOM CHCTEMBI Ha JBE YaCTH:

-- TIOJIHOCTBIO YIIPABIISIEMYIO U TIOTHOCTHIO HAOII01aeMYI0 YacTh,

-- 4aCTh, B KOTOPOW OTCYTCTBYET OJHO M3 CBOMCTB: YNPABIIEMOCTb WU HAOIIOaeMOCTb.

Huxe npuBoasitcs 42 BapuaHTa 3TOT0 3a/1aHUs U1 KOHTPOJIbHON paboThl Ne3.
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BapuaHThI 32124 UI1 KOHTPOJIbLHOH padoThl Ne3

BapuaaT 1.
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o 1 0 0 0
dr(t
;U: 00 1 |x)+ |1 0| u®
! 6 —13 —8 01
At)=1[1 1 0]zt
Bapuanr 6.
0o 1 0 00
da(t
;i): 0 0 1 |«®+ |1 0 ]u
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DdenepanbHOE areHTCTBO 10 00Pa30BaHUIO
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Bapuanr 7.
. 0 1 0 0 0
d"f): 0 0 1 |zH+]1 0 |u
‘ -8 —17 —10 01
Aty=[1 1 0]zt
Bapunaur 8.
0 1 0 0 0
dx(t
"LE”: 0 0 1 [z +]|1 0|u®
at 9 19 11 0 1
Aty=[1 1 0]zt
Bapunanr 9.
0 1 0 0 0
drlt
;U: 0 1 |z + |1 0 |u
t 10 —21 —12 1
Aty=[1 1 0]zt
Bapuanr 10.
0 1 0 0 0
dr(t
;i): 0 0 1 |+ |1 0| ul)
—11 —-23 —13 0 1

At)=[1 1 0]x(¢)

Bapmuanr 11.

Aty=[1 1 0]zt

Bapuanr 12.

Il
|
by &
-
™
+
—
i = R
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anﬂiogcxnﬁ FOCyI[apCTBeHHBIﬁI;/HHBepCHTCT Popma
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Bapuanr 13.
. 0 1 0 0
d‘;it): 0 0 1 |0+ ] 1 0 |u@)
—14 -29 -—-16 1
At)=[1 1 0]zt
Bapuanr 14.
. 0 1 0 0
d‘zg): 0 0 1 |+ ] 1 0 |u@
—15 =31 -17 1
Zt)=[1 1 0]=(t)
Bapunanr 15.
0 1 0 00
dr(t
;ij: 0 0 1 |xB+ |1 0| u
—-16 =33 =18 1
Aty=[1 1 0]zt
Bapunanr 16.
0 1 0 00
da(t
;(j: 0 0 1 |s)+ |1 ult)
¢ 17 —35 —19 1
2t)=[1 1 0]zt
Bapnanr 17.
0 1 0 00
da(t
;ij: 0 0 1 a6+ |10 | ul
—18 =37 =20 01
2t)=[1 1 0]zt
Bapuanr 18.
0 1 0 0 0
da(t
;U: 0 0 1 |en+|1 0]
t 19 30 —21 01

t)=[1 1 0]x(t)
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denepaabHOE areHTCTBO MO 00pa30BaHHIO

®dopma A

VY IbSHOBCKUI FOCY1apCTBEHHbIH YHUBEPCUTET Popma
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Bapnanr 19.
. 0 1 0 0 o0
d‘;iﬂ: 0 0 1 |x)+ |1 0] u@
20 —41 -22 01
2ty=[1 1 0]z
Bapunanr 20.
0 1 0 0 o0
d‘;iﬂ: 0 0 1 |x)+ |1 0] u@
—-21 —43 =23 01
2ty=[1 1 0]z
Bapunanr 21.
0 1 0 0 o0
dr(t
;(): 0 0 1 |a6)+ |1 0 |ul
¢ 99 45 24 01
2ty=[1 1 0]z
Bapunanr 22.
0 1 0 0 o0
dr(t
;(): 0 0 1 |a6)+ |1 0 |ul
¢ 93 47 —25 01
2t)=[1 1 0]z
Bapunanr 23.
. 0 1 0 0 o0
d‘;f): 0 0 1 |z)+ |10 [u®
24 —-49 -26 01
ty=[1 1 0]z(¢)
Bapuanr 24.
0 1 0 0 0
dr(t
;i): 0 0 1 |«t)+]1 0| ul)
—25 =51 =27 0 1
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anﬂiogcxnﬁ FOCyI[apCTBeHHBIﬁI;/HHBepCHTCT Popma
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Bapunanr 25.
0 1 0 0
dx(t
;”: 0 0 1 |+ |1 0|u®
! 926 —53 —28 1
2t)y=[1 1 0 ]=(t)
Bapunanr 26.
0 1 0 0
dr(t
;ij: 0 0 1 |xt)+ |1 0| u@)
—27 —=hh 29 01
2ty=[1 1 0 ]=(t)
Bapunanr 27.
0 1 0 00
d‘;itjz 0 0 1 |a(t)+ |1 u(t)
—28 =57 =30 0 1
Aty=[1 1 0 ]=(t)
Bapunanr 28.
0 1 0 00
dr(t
;Es): 0 0 1 |x(t)+ |1 u(t)
-2 -59 -—-31 0 1

At)=[1 1 0]t

Bapuanr 29.

00
o(t)+ | 1 0 | ult)
—30 —-61 =32 01

t)=[1 1 0]zt

—

Bapunanr 30.

| 0 1 0 0
d‘;(;’) = 0o 0o 1 |at)+]|1 0| u
~31 —63 —33 1
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DenepanbHOE areHTCTBO 0 00PA30BAHUIO
anﬂiogcxnﬁ FOCyI[apCTBeHHBIﬁI;/HHBepCHTCT Popma
®-Paboyas nporpamma o JUCLHUIUINHE
Bapunanr 31.
0 1 0 00
da(t
;i): 0 0 1 |+ |10 |u
—32 —6h =34 1
At)=[1 1 0]zt
Bapunanr 32.
0 1 0 0o
da(t
;U: 0 0 1 |+ |10 |u
t 33 67 —35 1
t)=[1 1 0]x()
Bapunaunr 33.
0 1 0 0o
dr(t
;ij: 0 0 1 |+ |10 |u@
—-34 —69 —-36 01
t)=[1 1 0]x()
Bapuanr 34.
0 1 0 0 0
dr(t
;(): 0 0 1 |+ |1 0]
t —35 —71 -37 01

2t)=[1 1 0]=(t

Bapnanr 35.

2t)=[1 1 0]=(t

Bapunanr 36.
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Bapmunaunr 37.

01 00
de(t
;U: 0 0 1 |at)+]|1 u(t)
t 38 77 —40 1
t)=[1 1 0]zt
Bapunaunr 38.
0 1 00
de(t
;i): 0 0 1 |xt+ |1 u(t)

|
]
0

|
-._‘[
[{=]

|
o
[y
—

BapuanT 40.

o 1 0 0
dr(t
;'i:': 0 0 1 |at)+ |1 0 |ult)
! _41 83 —43 1
Aty=[1 1 0]z
Bapmnanr 41.
o 1 0 0
dr(t
;(): 0 0 1 |aB+ |10 |u
! 42 -85 —44 |
At)=[1 1 0]z
BapuanT 42.
o 1 0 00
dr(t
;EE:': 0 0 1 |at)+ |1 0 |ult)
—43 —87 —45 1
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CAMOCTOATEJIBHASA PABOTA

B nauane 3aHATHH CTyIeHTHI moiydaroT TaOmuiel mpeoOpazoBanus Jlammaca. OHM OJDKHBI
HAaY4YUTBHCA MOJIb30BATHCA UMHU CaMOCTOATCIIBHO JJII pCHICHUA 3a1aY.

Kpome 3T0r0, 10Ka3aTenbCTBO HEKOTOPHIX M3 ATHX COOTBETCTBUM IO Jlamnacy mpeniaraercs
CTYZECHTaM B BUJIE CAMOCTOSITEIBHOTO YIIPAXKHEHUS.

Hwxe npuBeneHs! 311 3a1aHus.

Samanne 1. HokasaTs cooTBeTcTBHA «OpHIHAA-H300pakennes» no /lammacy, npuseen-
Hele B cyenyiomei Tabn 1, npuMenss TeopeMbl O CBOHCTBAX NPSAMOTO IpecdpasoBaHNs

JI ATLTACH.

Tabmuma 1. CoorsercTBre «opurnHaI-n300paxkenues» o Jlammacy
f(t) F(s) f(t) F(s)
1 weos i+ (8 —a)sing
1(t) - e sin{wt + ) .- :
\ < \ T/ (s —a)? +w?
a(t) 1 et cos(wt + ) | 2T LICOSY T WINP
(s —a)? +w?
r'at ! s i
s — d 52
1
. w .
s wi - 5 t"
5< 4 (o Hn+1
S n_at n!
Coswt R 17 IL-.—H:ITH'I
1 w! , 25w
shwt tsimwt : OTY
- a2 — o2 - (52 + w?)2
R
chwt : tcoswt T oY
g2 W.E e II_,‘\'E + w ,'3
af - w 1 2sw
I s 't |:h'—-(.|':|2+ 0 ishwt [_‘12 —W'Q:IE
85— | EY + w?
af y . |
[ t'::'hwfl |_‘_:1—f,,'\|2+ ] i‘l': ].\.J..-IL |__*12 —W'E\IE
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r.%EL,ELEi-IIHB 2. ,_H,OK'CLH'CLI‘L COOTBETCTBHS < I“I"jUEPpELH{{:’IIHB—UPHFHIIEL.‘I B IICH ,.rI1':'l-l'l..‘Ic':'l-C}"L HpHEBEICH-

aeie B cnenyomeii Tabn. 2, npumensis TeopeMsl 0 CBOHCTBaX oDpaTHOro npeolpa3oBaHna

JI ATLTTAC .

Tabmuma 2. Opurnsane 1158 gpodHO- pAIHOHAIBHBIX H300pasKeHni

F(s)

f(t)

1

-at
5 — il
1 |
— T
1+ 71s T
1 1
: : - (f at l)
Sls —a) il
l +
y - fett
& — )=
1 o0t P
I::H — {.!:H:H — Ij:l i — f‘.l
b+ cs b b -
- - ——+\|lct+—]e
Sls —a ol 1
<
- — (1 4+ at)e™
s —al” ’ )
g ae™ — hebt
(s —a)ls—h) a—1b
b+ cs b .
SR ccosat + — s at
5=+ a i
1
-
5 4 a8 + b
9 a S pu—
ecm A=b"——>=>0, 70 —c" 7 sin V At
4 '»,-"ﬂ.

‘ h 1 _at —_—
ecn A=W -——<0, T0 e—% ch At
: ”E at
eem A= ——=0. To o= T
|
E.l + s 1 !L N 1 | #
g2 _ g2 ccha +;h1h‘
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Saganue 3. Joxasare coorseTcTBHA «H300pa;kenne—opuranars no lammacy, npusemen-

Hee B crenyiomeit Tadmn. 3, npumenss Teopemsl o cBoiicTBax obpaTnoro npeobpasoBanns

Jlanmaca.
Tabmuna 3. Opuruaane 11 1podHO- pATHOHAILHEIX H300PAKe NI
F(s) f(t)
1 1
¢ at %
- —(e" — 1 —at)
-“:Ell.h' — ” ..I ."',,'3 i A
1 e — [1+ (a — b)t]e"
:_H — 1l :II:,H — F,I:II‘2 |:|f'..' — f‘.l:IE
et E.br
- — - 4 - -
1 (O —allc—qa) la — fjJI L — f:_,l
:_."1.' — 11 1:II:,L\' — f.l‘lllfh' — .:'\II r,ct
(a—c)ib—c)
; Ep‘ﬁr-m
(5 —a)® 2
5 ae® — [a + bla — b)t]e"
:;-; — 1 :II:_H — F.I:II‘2 I:H — f‘.l:Ii
”f,ar EJF'M
. -+ . +
8 (b—alle— a) (a—b)(ec—Db)
:;.; — 1l 1:II:,L-: — E.I:II:,L-: — .:'\.I lf'IE":r
(a—c)ib—c)
- l ] +
_— t 4 =at” | ™
(s — -r.!JIIE 2
1 .
—_ — (1 — cosat)
H|\h’j + r;EJI as" /
1 } _
— —(chat —1)
s(s2 — a?) a2 !
<
52 +as + b
3
. i~ —at e i . —
ecm A =5 — T =0, TO e 2 | cos VAL — = sin LAY
.qli : ) {
f (2} _.‘_ _.—
ecrn A=b ——<0. TO T | shv—-At — ——=—=sh v -At
4 2/ —
9 a2 a it
ectn A= ——=0. 710 € = —
4 2
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7. Bonpocwt 3auema

1. Hcropus aBTOMaTU4YECKOTO YIIPaBICHUS; IPAKTUUYECKUE NHKEHEPHbIE IPUMEHEHUS U
IIPUMEPBI COBPEMEHHBIX CUCTEM YIIPABIICHUS.

Huddepennmanbapie ypaBHEHUS (GU3HIECKUX CUCTEM.

JluHeiiHas anmpoKcUManus Mojeneil pU3nIecKux CUCTEM.

[IpeoOpazoBanue Jlamnaca; nepexarouHas (GyHKIHS JIUHEHHBIX CHCTEM.
Mopnenu B BUIe OJIOK-CXEM; SKBUBAJICHTHBIC TPEOOPa30BAHUS OJIOK-CXEM.
Mopaenu B Bujie curHaibHbIX TpadoB. Onpenenurensd rpada u npasmwio MelcoHa.
Pa3oMKHYyTBIE U 3aMKHYTbIE CUCTEMBI YIIPABIEHUS — CPABHEHUE XapaKTEPUCTHK.
YyBCTBUTENBHOCTh CUCTEM YIIPABJICHUS K BapUALMSIM IapAMETPOB.
VYipasieHue nNepexoqHON XapaKTepUCTUKON CUCTEMBI YIIPABIICHHUS.

10. YcranoBuBmiasicst ormuOka. ACTaTH4eCKUE CUCTEMBI.

11. Onpenenenne kayecTBa CUCTEM YIIPABICHHUS BO BPEMEHHOM 00acTu.

12. PacnionoskeHre KOpHEN Ha S-TJIOCKOCTH U MEPEXOHAs XapaKTePHUCTHKA.

13. Iloka3aTenu KkayecTBa CUCTEM YIIPABJICHHUS.

14. IToHsiTHE YCTOMYMBOCTH; KpUTEpU ycTonunBocTH Payca-I'ypeuna.

15. Onpenenenue pacnoyioKeHNss KOPHEH Ha S-IIOCKOCTH.

16. [TepemeHHbBIE COCTOSIHUSI AMHAMUYECKUX CUCTEM; YPABHEHUE COCTOSTHUSA.

17. Monenu cOCTOSIHUS B BHJIE CUTHAJIBHOTO Tpada.

18. HaGmrogaemMocTh B yIpaBiIsieMOCTh CUCTEM.

19. luckpeTHast BO BpEMEHH MOJEIIb CUCTEMBI YIIPABICHHUS.

20. ITocTanoBKa 3a/1aud ONITUMAJIBHOTO YIIPABIICHUS.

21. 3agaua JII'K onTMManpHOro ynpasiieHUs.

22. ©unbtp Kanmana u Teopema pa3aeineHus.

A e R i

8. Kpumepuu ouenku yueonoit pabomuor cmyoenma
OO0uree npaBuJio:

e Ormenka paOOTHI CTyJIeHTa €CTh B3BEIICHHOE CpeHee MmocenaeMoctu (A), ToMalrHen pa-
6otel (H) u sx3amenoB (E), roe mox "sx3ameHamu" (cM. moapoOHEe HUXKE) B JAHHOM

cllydae TIOHMMAeTCs 3a4eT BCEX KOHTPOJIBHBIX paboT B T€UEHHE CEMECTpa M YCTHBIH OT-
BET Ha (PMHATILHOM 3a4eTe:

5 % - mocemaeMocTh
DOmom sec Oelicmgyem moabKo 6 ciyuae, eciu CmyOeHm noceujaem 3aHsamus.
Ecnu cmydenm nponyckaem 3ansamusi, 5mom 6ec npocpeccusHo 803pacmaem
(cm. paszo. llocemaeMoctb). Cmyodenm modcem noayuumos "ne 3aumeno” uckirouumens

HO 6 pe3yibmame HU3KOLL nocewiaemocmu !

30 % - nomamHsAsA padoTa
65 % - 3x3aMeHBbI (CM. HUXKE CMBICII 3TOTO MOHSTHS)

Taxum o6pa3oM, puHanbHas oueHka (FG) BeuucaseTcs mo npaBuiy:
FG=0.05A+0.30H+0.65E,

rIe KaKaasi COCTaBIAIOIas:
A = 110CcenaeMocCTh,
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H = nomammuss pabora,
E = »hx3amennt

BbIpa)kaeTcs enbM yrciaoM ot 0 1o 100 6amios.

Drta UTOroBast OIlEHKA 3aTeM 0TOOpakaeTCs Ha CTAHJAPTHYIO KAy OICHOK:
56 — 100 = "3aureno"
0 — 55 = "ue 3aureHo"

[pumep 1:
Wgan C. CTtyaeHT umeeT cieayromye 0aibl:

A=90,H=_87,E=83. Torga 0.05x 90+ 0.30 x 87 + 0.65 x 83 = 84.6.

CnenoBarenbHo, MBan 3apaboTan "3aureHo".

IMocemaemocTnb

Kaxmoe yueOHOe 3aHATHE, B TOM 4YHCIE JICKIWS, HAUMHACTCS C POCHHCH CTYJICHTA B
SIBOYHOM JIHCTE. [10CTaBUTH CBOKO POCIUCH — JIMYHAS OTBETCTBEHHOCTH cTyaeHTa. OT-
CYTCTBHE POCIHCH O3HA4YaeT OTCYTCTBHE CTYJCHTA HA 3aHATHH. UTOOBI OTCYTCTBHE CTY-
JIeHTa OBLJIO PACIEHEHO KaK YBAKUTEIBHOEC, CTYACHT JIOJDKEH U3BECTUTH 00 3TOM Mpero-
JlaBaTessi CBOCBPEMEHHO (T.€. B TCUCHHE OHOM Helenu 10 WU mocie 3aHsatus). [Ipuem-
nemasi popma mpeaynpexaeHus — teneonHoe coodmeHne Ha padbounii TenedoH (cek-
perapio Kadeaphl) WK 3aIUCcKa MPENnoaaBaTelIio (depe3 cekperaps kapeaps).

OrleHKa CTyJICHTA 32 MOCEIAeMOCTh OYIET ONPEACISITHCS MO CIIEAYIoIeH TaduIe:

Yucio HEYBAKUTEJIbHBIX IIPO-

Bann Bxisiag B HTOrOBYI0 OLIEHKY

NYCKOB

0 100 +5
1 90 +4.5
2 50 +2.5
3 0 +0
4 -50 -2.5
5 —-100 -5
6 —-150 7.5
7 -200 -10
8 —400 -20
9 —-600 -30
10 —-800 —40

[Ipu uncne HeyBaKUTEJBbHBIX IIPOIIYCKOB BBILIE IEBATH Y CTYI€HTA HET IPAKTUYECKOIO
IIaHCAa MOJIyYUTh MTOJIOKUTEIBHYIO HTOTOBYIO OLICHKY 32 BECh KYpC.

* HeyBaXUTEIbHBIN MPOMYCK €CTh MPOIYCK 3aHATHUS, KOTOPBIH HE CBs3aH ¢ 00JIE3HbIO, C
CEeMEWHOM yTpaToil Win ¢ GaKyIbTETCKUM MEPOTIPHUSITHEM.

CryzneHT MOKET UMETh MaKCHUMyM § YBaKUTENIBbHBIX Nponyckos. ITocie atoro Bece nmpo-
NYCKH CYNUTAKTCSA HEYBaKUTEJIbHBIMHU !
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Ecnu cryaenTy He0OXOAMMO TPOITYCTUTh 3aHSATHE 110 YBOKUTEIBHON PUYHHE, EMY CIIEIyeT
U3BECTUTH 00 3TOM MperoaaBaTelis 3apaHee B mucbMeHHO# (opme. Ecnu cryaeHt OolieH, oH
JIOJDKEH MO3BOHMTH Ha Kadeapy, 9ToOsl nmpernoaaBaTens 00 3ToM u3Bectwiu. [Ipomyck Oyaer
HEYBAKUTEIBHBIM, €CIIM MPETOAaBaTelsi HE U3BECTAT B TEUCHHUE OJHOUN HENEIN OTCYTCTBUS
cryaeHra. [IpeanodruTenbHo, 4TOOBI CTYICHT OCTaBJIsUT Tele(OHHOE COOOIIECHHE MITH TIepe-
JaBaJl 3alMCKy CEeKpeTapio Kadeapbl, HEXeIW CoOOIan MpernojaBaTellio JHYHO O CBOUX
npomnyckax. CooOuieHrne T0MHKHO COMepKaTh HOMED TPYIIIBI, IeHb U BpeMsl IIPOITyCKaeMOTo
3aHSTHS, HA3BaHHUE MTPEeIMeTa U, KOHCYHO, UMS M (PaMIITHIO CTYICHTA.

[Ipumep 2:
Crynent Iletp I1. umeer cnemyromue Oamib:
A =-100, H=100, E = 100.
(OH TOMYCTUIT 5 HEYBAKUTEIBHBIX MPOITYCKOB).
Torma FG =0.05 x (-100) + 0.30 x 100 +0.65 x 100 = 90.
CrnenoBatensHo, [Tetp I1. 3apaboran "3aureno". Ecnu e on rpu aToM gomyctui 10 HeyBa-
YKUTENIBHBIX IIPOIycKa, To Toraa ero A = —800 1, COOTBETCTBEHHO
FG =0.05 x (—=800) + 0.30 x 100 +0.65 x 100 = 55.
[Tetp I1. nomyuyaetr FG= 55 1, cOOTBETCTBEHHO, OIIEHKY '"HE 3a4TEHO".

Cmyodenmam Ha0o umems 8 udy, Ymo oyerKu 3apadbamoiearomcs !
Jdomamuss padora

e Crynenty OyAeT NpeUIoKeH P JOMAITHUX 33aJaHul, KOTOPhIE — 10 HAmeMy Mpero-
JI0)KEHHIO — OH BBITIOJIHUT U CAAcT. baiiel 3a oTnenbHbIe 3aaHusl CKIIAABIBAIOTCS U TEM
cambIM 00pa3yroT H, T.e. olleHKy 3a 3TOT BHJ y4eOHOH paboThl cTyaeHTa. Jlrobas cnava
JIOMAIITHETO 33/IaHKs MT03Ke YCTaHOBJICHHOTO CPOKa MOBJIEYET YMEHbIICHUE olleHkn H Ha
10 GamyoB. 3a kax0e HEBBIOMHEHHOE 3a1anue B H moctymaer 0.

o [Ilo manHOMY KypcCy JOMAIIHHE 3aJaHHs TPEICTABISIOT COOOH 3aJaHus Ha pelIeHHue 3a-
Jlad, yYKa3aHHBIX BbIIe B pasnaene «CamocrosiTenbHass padoTa» JaHHOW pabouei mpo-
rpamMMbl. MakcumanbHOEe KOMM4ecTBO 0ammoB H, kKoTopoe MOXKHO 3apaboTarh 3a BCIO
noMaiHiow padoty, coctasisier 100. Otu 100 6amioB Mbl pa3znensieM ONpeaeTIeHHbIM
00pa3oM MeXIy OOIIUM YKCIIOM BBIIAHHBIX JOMAITHUX 3aJaHHH.

[IpenonaBaTens, BeAyIuii NpaKTHYECKUE 3aHATUS B KJIacCe, HA3HAYUT CPOKHU CJlauu JoMalll-
HUX pa0OT U Ha KaXJIOM 3aHITHUU BCETJa C TOTOBHOCTHIO IIOMOXKET CTYACHTY, €CJIU TOT SICHO
chopMyIMpOBaT T€ KOHKPETHBIE BONPOCHI, KOTOPBIE Y HETO BO3HUKIM oma. [IpenonaBaTens
MIOMOXET CTYACHTY M BCEHl ayIUTOPHH, KOTAa CTyAEHT OyJeT paccKa3blBaTh, KAK OH IOHU-
MaeT U KakK JI0Ma peuaeT Ty WU UHYIO 3a/ady.

«IK3aMeHbD»

o [lonm «vKk3amMeHamMu» 371€Ch MIOHMMAETCSI BCSI COBOKYITHOCTh KOHTPOJBHBIX PadOT B Tede-
Hue cemectpa. OlieHKa 3a TakHe pacmpeiielieHHbIe «3K3aMeHbI», T.e. BennunHa E B co-
cTaBe (UHAITBHOH OIEHKH, ONPEACIIAEMOM 110 popmyJie

FG=0.05A+030H+0.65E,
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OyzeT ompeneneHa Kak PaBHOMEPHO B3BEIICHHOE CPEIHEE PEe3yJIbTaTOB IMHChMEHHBIX
KOHTPOJIbHBIX pabOT B TEUEHUE CEMECTPa U YCTHOTO OTBETA Ha 3a4eTe B KOHIIE 3aHATHI.
[Ipu TOM, 9TO KOHTPOJIBHBIE PAaOOTHI MMCHMEHHO MPOBEPSIOT YMEHHE CTY/EHTa PEIIaTh
3aJa4d, YCTHBIM 3a4eT eCTh NMPOBEpPKA 3HAHUS OCHOBHBIX IOJIOKEHUH TEOPHH, YMEHHS
apryMEHTHPOBATh 3TH MOJO0KEHHS U JIeJIaTh M3 HUX JIOTHYECKHE BBIBOJBI. B COBOKYITHO-
CTH, 3TU (IIMCHbMEHHAsl M yCTHAs) YaCTH HAIIETO «IK3aMEHa» MOKPBIBAIOT BECh yUEOHBIH
Kypc. st 5TOro Mel IPOBOANM TPH KOHTPOJIBHBIE Pa0OTHI 32 CEMECTD.

o KonrtponbHsie paboThl, MPOBOIUMBIE B Kilacce, OyAyT OOBSBICHBI CTYJCHTaM 3apaHee —
HE I03/1Hee, YeM 3a Hepemo. Eciam cTyaeHT coOupaercsi mpoIyCTHTh KOHTPOJIBHYIO pa-
60Ty (3TO OMKEH OBITh YBaXXHUTENIbHBIM MPOMYCK), MPENoaBaTeib MPearnoyTeT, YTOObI
CTY/IEHT Hamucan 3Ty pa0OoTy paHbIe HA3HAUYCHHOTO CpPOoKa. Ecim CcTyZeHT He cMOXKeT
HaMMCcaTh KOHTPOJIbHYIO PaboTy 10 HAa3HAYEHHOTO CPOKa, TO OH JOJDKEH NMPHHATH BCE
MepHBI K TOMY, YTOOBI HAalMCaTh €¢ B TeUCHHE HeJeNH 1ocie KOHTPOJIbHOTO cpoka. [1o mc-
TEUYEHUH HEIEIH TOCJIE 3TOT0 CTYACHT MONYyYUT HOMb. CTYIEHT TaKkKe MOIYYUT HOJb 32
HEYBa)KUTEJIBHBIN MPOITYCK KOHTPOJILHON pabOTHI.

M51 mepenuchiBaeM M 3aMEHSIEM HEKOTOpBIE 3a/IaHMs WM JIeNaeM HeOOJNbIINe BapHalliH B TO-
CTaHOBKE BOIIPOCOB 3a4yeTa IO CPAaBHEHMIO C TEMH, KOTOpbIE OMyOJIMKOBaHBI B 3TOW paboueit
nporpamMme (Wi Ha web caiite http:/www.ulsu.ru/staff/homepages/semushin/). O6 stom Oyner
0OBSBIICHO 32 JIBE HEJEIH JI0 KOHTPOJIBHBIX paboT 1 (PMHATIBHOTO 3a4eTa.

9. Yuebno-memoouueckoe obecneuenue oucyuniunsl
Ilepeyennb pekoMeH1yeMOi JINTEPATYPbI
OcHoBHas iuTEpaTypa:

1. Tlomos, E. Il.Teopust TMHEHHBIX CUCTEM aBTOMATHYECKOTO PETYIHPOBAHUS U yTpaBlie-
Hus: yueb. nocobue s By3os / E. II. [Tomos. 2-e uzn. — M.: Hayxka. — 1989.

2. CemymuH, U. B. JlerepMuHUCTCKHE MOJAETU AMHAMUYECKUX CHUCTEM: yuel. mocodue st
By30B / U. B. Cemymun, }O. B. I{piranoBa. — YassHosck: Yal' TV, 2006. — 78 c.

3. Hwmaes, [I. X. AHanu3 u cuHTE3 cucteM ymnpasiieHus: Teopus. Meroasl. [Ipumepst pe-
IIEHUS] TUIOBBIX 337ay C INPUMEHEHHEM NepcoHanbHOro kommetorepa / [I. X. Mmaes,
3. KoBanscku, B. b. Sxosnes, H.H. Ky3pmun, JI. b. [lomexonos, I'.II. Ilanko. —
Cankr-IlepepOypr, I'nansck, Cypryt, Tomck: CIIGI'OTY (JIDTH), 1997. - 172 c.

JlonoiHUTeIbHAS JTUTeEpaTypa:

1. Makapos, U. M., Menckuii b. M. Jluneiinbie aBromarnueckue cucreMsl / M. M. Ma-
kapoB, b. M. MeHckuii. — M.: MammHocTtpoenue, 1982.

MartepuanbHO-TEXHUYECKOE WM WH()OPMAIMOHHOE OOECIeYeHUe TUCIUTIIMHBI — JIHC-
TJICHHBIC KJIaCChl yHUBEPCUTETA.

IIpumeuanne: Paznensl, He IpeayCMOTPEHHbBIE YIEOHBIM TIAHOM CIIEIHATBHOCTH, HCKITIOUEHBI.
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