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JIUCT COI'JTACOBAHUA

PABOYASA ITIPOI'PAMMA COCTABJ/IEHA B COOTBETCTBHUH C TPEBOBAHUAMMN ®EJEPAIBHOT'O
TI'OCYJZAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIHIET'O OBPA3OBAHNSA (©I'OC BO)

24.05.04 HaBuranuoHHO-0a//IMCTHYeCcKoe ofecrieyeHHe MPUMeHeHHsI KOCMUYeCKOi TeXHUKH
roz, Habopa rpymmel: 2024

IIporpammy cocTaBuiI:

Kadeapa A5 IMHAMUKA U YTIPABJIEHUE TTOJIETOM JIETATEJIBHBIX
ATITTAPATOB
AnexceeBa Kcenus CepreeBHa, K.T.H., IOL|€HT

IIporpamma paccmorpeHna
Ha 3acefjaHuM Kadezipbl-pa3zpaboTurika
paboueii mporpammbl A5 INTHAMUKA U YITPAB/IEHUE ITOJ/IETOM JIETATEJ/IBHBIX AIIITAPATOB

3aBenyrouuii Kadegpoit Tonmerun O.A., A.T.H., Tpog.

ITporpamma paccMoTpeHa
Ha 3aceJlaHNH BBITyCKaroIel Kaeapsl

A5 TMHAMMKA "1 YITPAB/IEHUE ITIOJ/IETOM JIETATEJ/IBHBIX AITITAPATOB

3apenytouuii Kapeapoit Tommerun O.A., A.T.H., Tipod.




PABOYAS ITPOI'PAMMA JNCHUII/TMHBI
AJAIITUBHBIE CUCTEMBI ABTOMATNYECKOI'O YITPAB/IEHUSA

Pa3penbl paboueii mporpaMMbl

1. HEJIM OCBOEHMA JUCHUIIIIMHBI

2. MECTO JUCHOUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U1 COOEP)XAHUE NUCLIUITJINHBI

4. ®OPMbI KOHTPOJIA OCBOEHUMA JUCHUITINHBI

5. YYEBHO-METOINYECKOE U TH®OPMAILIMOHHOE OBECITEYEHUE NVCHUIT/IVHEI
6. MATEPMAJIBHO-TEXHWYECKOE OBECITEUEHUWE JUCHUITJIMHBI

IIpuiioxkeHus K padoueil mporpaMMe JUCIUIIIHHBI
o IIpunoxenue 1. AHHOTaLWs paboyeli MpOrpamMMeI

e [Ipunoxxenue 2. TexHonornu u Gopmbl 00yueHuUs
o IIpunoxenue 3. @OH/bI OLIEHOUHBIX CPE/ICTB



1. OE/IM1 OCBOEHUA JUCLHUII/ITMHbI

HEJILI-O OCBO€HMsA AUCHUIIIMHBI ABJIA€TCA ClJOpMI/IPOBaHI/Ie c1eayrommnx KOMHETEHHHﬁ:

TICK-3 — criocoOHOCTh MPOBOJUThL aHA/IHU3 JIETHO-TEXHUUECKUX XapaKTePUCTUK JIA
[ICK-6 — crocobHOCTh pa3pabaThiBaTh U UCC/IE0BATh alTOPUTMBI (DYHKI[MOHHUPOBAHUS CUCTeMBI yripaByieHust BITJTA

@DOpMHUPOBaHUIO KOMITETEHIUN CITY>KUT JOCTHXKEHHE C/IENYIOIIUX Pe3ybTaToB 00pa30BaHus:
IICK-3

3HAHUA:

3HaTb OCHOBHBIE TIPUHLIUIIBI M METO/[bl TEOPUH aBTOMAaTUYeCKUX CUCTEM aJJalITUBHOTO yTipaB/ieHusi JIA;;

YMeHus1:

AmnHanusupoBarh 1oka3aresii KauecTBa ABrKeHHs: JIA B cCpaBHeHHUH C 3a/laHHBIM KaueCTBOM B yCJIOBUSIX HEITOJTHOM
“H(pOpMaIuu. ;;

HABbIKU:

Vcrionp30BaTh METO/BI aZJAIITUBHOTO YIIPAB/IEHUs TIPU CHHTe3e aBToruioTa JIA.;.
IICK-6

3HAHUS:

3HaTh OCHOBHBIE TIPUHIIUITHEI K METO/BI TEOPHH aBTOMATHUeCKUX CUCTEM aJJallTUBHOTO yTIPaB/IeHHs, COBPEMEHHBIE
Cpe/iCTBA U METO/IbI KOMITbIOTEPHOTO MO/Ie/TUPOBAHUS;;

YMeHus:

YMeTb pa3pabaThiBaTh MaTeMaTHUeCKWe MO W TIPOBOJAWTHL KOMITBIOTEDHOE MOJEe/MPOBAHUE a/IalITUBHBIX
CHUCTEM yTIpaBJIeHNS;;

HABbIKU:

Vcronb30BaTh METOABI a/IalITUBHOTO YIPABIEHUs TIPH Pa3pabOTKe pEryisiTopoB, MO3BOJSIOIIUX OCYIIECTBUTh
yrpassienve JIA ¢ 3a/laHHBIM KaueCTBOM B

YCJIOBUSIX HETOMHOW WH(pOpMAIMd O TEeKYI|eM COCTOSHUM OOBEeKTa YIpaBAeHUS W BO3/EHCTBUSX BHEIIHeH

CcpeabI;.
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2. MECTO JUCIIMIVIMHBI B CTPYKTYPE OOII BO

Mucuurnmmmna AJAIITUBHBIE CUCTEMbBI ABTOMATHUYECKOTI'O YITPAB/IEHUS siBnsietcs
[UCLIMIUIMHON 00s13aTe/IbHOM yacTu 6/10Ka 1 nporpaMMel TOATOTOBKU 110 Haripas/ienuto 24.05.04 HagueayuoHHo-
banmucmuueckoe obecneueHue npuMeHeHUst KOCMU4eCKOL MexHUKU.

CogepKaHue JUCLMIUIMHBI SIB/SeTCS JIOTHYeCKAM Tpofo/keHneM auciumuve: TAY HEJTMHEMHBIX
CUCTEM JIETATEJIBHBIX W KOCMMWYECKHUX AIIITIAPATOB, OIEHKA COCTOsSHUA 1"
IMAPAMETPOB JIETATEJIbHBIX AIIIIAPATOB, TAY JIMHEMHBIX CHUCTEM JIETATE/IBHBIX WU
KOCMUNYECKUX AIIITAPATOB, BBICIHIASA MATEMATHUKA, TEOPETHUUYECKASI MEXAHUKA,
IMAKETBI TIIPUK/IAAHBIX IIPOTPAMM, TAY JOUCKPETHBIX CHUCTEM JIETATE/IBHBIX M
KOCMUNYECKUX AIITIIAPATOB, 3JIEMEHTBI CHUCTEM YIIPAB/IEHUSI, JUHAMUKA [IBM)XEHUSA
JIETATEJIBHBIX AITITAPATOB.

Copiep)kaHue JYCLUIIMHEI SIB/SIETCSI OCHOBOM /IJIs1 OCBOEHUS AUCLIMIUINH: ITPEJTUIUVIOMHAS IIPAKTHKA,
IIOAI'OTOBKA K IIPOLIEAYPE 3AIIUTHI 1 3AHINTA BBIIIYCKHOU KBAJIMOGUKAIIMOHHOU
PABOTBIL

HpeABapI/ITEHbHLIE KOMIIETeHIHH, CCl)OpMI/IPOBaHHbIE y O6y‘—laI-OI.LIEFOCH A0 HadaJ/la U3yueHus AUCHUIT/IMHBI:

¢ OIIK-1 — CriocobeH pUMeHSITh eCTeCTBeHHOHAYUHbIe U OOIIeMHXeHepHbIe 3HaHUs1, MEeTOZbI MaTeMaTHUeCKOT0
aHa/IM3a ¥ MOJle/IMPOBaHUs, HaBbIKU TEOPETUYECKOTO U 3KCIIepUMEeHTaIbHOTO UCC/IeI0BaHUS [JIs PeLlleHUs]
pas3/MyHbBIX 3a7a4 MpodeCcCrOHaNbHOMN esTebHOCTU

¢ OIIK-6 — CriocobeH pa3pabaTbiBaTh (pr3nueckrie U MaTeMaTHueCKHe MO/ie/ii 00beKTOB KOCMUUECKHX U PAKETHO-
TPaHCIOPTHBIX CUCTEM, U MIPOLIECCOB UX YIIpaB/IeHUs

¢ [ICK-2 — CrniocobeH pa3pabarbiBaTh METOAUKU UCC/Ie0BaHUs 0Aa/VTUCTUUECKUX U TUHAMUYE CKUX XapaKTePUCTUK
TIpY MO/IeTMPOBaHMM TPAeKTOPUM TT0/IETOB

¢ [ICK-3 — CniocobeH MpoBOAUTL aHaIU3 JIeTHO-TEXHUYeCKUX XapaKTepUCTUK JIA

¢ TICK-5 — CniocobeH pa3pabarbiBaTh CTPYKTYpbI CUCTeM yrpasyieHus BITJTA

¢ TICK-6 — CriocobeH pa3pabarbiBaTh U UCC/IE0BATH aITOPUTMBI (YHKIIMOHUPOBAHHUS CUCTEMBI YITPAB/IeHHUS
BITJIA



3. CTPYKTYPA U COJEPXXAHUE JVCHUII/INHBI

OO011ast TPyI0EMKOCTh JUCLUIUIMHBI COCTaBIsieT 4 3.e., 144 u.

3.1. Coaepxanue (AUAAKTHKA) AUCHHUILTHHBI

AypuTopHbie 3aHATHSA N
B KOHTAKTHOIi hopme g,
% m = §
4
& L E g
C-
e | 3 = R 4
& ; HauMeHoBaHHe Pa3fe/ioB U AUAAKTHYECKHX eHHHI] =) E g g E H E g E
X = 8 = g £& gg g
o Q b B = )
=] = ﬁ 8 5‘@ 1) ©
= o & % v
¢ O
E =
Pa3pen 1. O6mue noHsTHA 06 aAaNTHBHOM ynpasieHud. 1. O61ue NoHsTHsI 06
5 10 aZlafITUBHOM YTIpaBJ/IeHWM. Knaccmbm(aunﬂ. 2. ITocraHoBKa 3a/jauy CHHTe3a a/lalTUBHbIX 10 6 6 0 4 20 20
cucTeM yrpassieHus. ['Mnoresa o KBa3ucTalMOHapHOCTH. 3. MeTo/bl CHHTe3a aJlanTHBHbIX
CHUCTeM YTIpaBJIeHUS.
Paspen 2. IlouckoBble ajanTHBHbIe cHCTeMbl. 1. CUCTeMbI 5KCTpeMa/lbHOTO
5 10 perynupoBaHus 2. HenpsiMble MOMCKOBbIE alrOPUTMbI aJANTUBHOTO yTIpaB/IeHus. 3. 24 14 10 4 10 30 30
Cucrembl uieHTHGMKAUMU. 4. TpafiieHTHbIe MeTObI alarTaLuH.
5 10 Paspen 3. BecnonckoBbie ajanTHBHbIE CHCTEMBI. 1. CUCTeMBbI C 3TaJIOHHOW MOZie/bIo 2. 110 31 18 13 79 50 50
Mertop pyHKUpi JIsryHoBa 3. MeToz CKOPOCTHOTO IpajjeHTa.
Bcero 3a 10 cemecTp 144 51 34 17 93 100 100
Bcero no gucnuninHe 144 51 34 17 93 100 100
3.2. AyAUTOPHBIH NPAKTUKYM
Oo0neMm,
Ne | Homep 1 HauMeHOBaHuUe
Tema NpakTHUeCcKOoro 3aHATUSA ayp.
n/n pa3feia AUCHUILIUHBI
4acoB
1 Pazgen 2. [TorckoBbie 1. Peanu3ariyst MoMCKOBOM a/JalITUBHOM CUCTEMBI UIeHTU(UKALTUN 4
aJjanTUBHbIE CUCTEMBI. rpaIMeHTHBIM METOAOM
2 2. Peanu3auus 6eCrioMCKOBOM aZlanTHBHOM CHCTEMBI YTIPAB/IeHUS 4
MeTo/0M QyHKIMH JIsSmyHOBa.
3 Pa3spen 3. BecriouckoBble (3. Peanu3anyisi 6@ CTIOMCKOBOM aZlanTUBHOM CUCTEMBI YIIPaB/IeHUs 5
aJlarTHUBHBIE CUCTEMBI. MeTO[OM CKOPOCTHOIO IpajiueHTa
4 4. Peanu3ariysi 6eCrionCKOBOU a/JaITUBHON CUCTEMBI YIIPaB/IeHUsS 4
METOZIOM CKOPOCTHOTI'O TPaJijueHTa C HesIBHON 3TaIOHHOW MO/Ie/bI0
Bcero 3a 10 cemecTp 17
3.3. CamocrosTensHas pabora crygenra (CPC)
Homep u
Ne HaMMeHOBaHHe 0Oo0BemMm,
CopepxaHue yue0HOT0 3ajaHHsA
n/n pasfena 4acoB
JUCLIUI/TAHBI
Pazgen 1. O6uume
| |moHATHA 00 W3yueHue rnpefyCcMOTPeHHBIX POrpaMMOM ANJaKTHUYeCKUX eAHUL] TT0 4
aJanTUBHOM JIEKLIUSIM U PEKOMeHlyeMOU JiuTeparype.
yIpaBJ/IeHUH.
W3yueHyie npeyCMOTPeHHBIX MPOrpaMMOM NJaKTHUYeCKUX eAHUL] TT0
Pazgen 2. [TorckoBbie Y PEAy PEHHDIX TIPOTD A FTHII T
2 JIEKLIUSIM U PEKOMEH/TyeMo# iuTepatype. TToAroToBKa K MpakTHUYeCcKol paboTe 10
aJlarTHUBHbIE CUCTEMBI. o
Ne 1. BeirosiHeHUe MpakTHUeCKoi pabothl Nel
N3yueHue npeyCMOTPEHHBIX POTPAMMOM TUAAKTAYECKUX eIUHUL] TI0
3 JIEKLIUSIM ¥ PEKOMEH/TyeMoU uTepatype. IToAroToBKa K MpakTHUecKol paboTe 26
Ne 2. BeinosHeHHe NIPaKTHUeCKOM paboThl Ne2
Pasgen 3. W3yueHue rpesyCMOTPeHHBIX POrpaMMOM ANJaKTHYeCKUX eAHUL] IO
4  |becriovcKoBble JIEKLIUSIM ¥ PEKOMEH/TyeMoU uTepatype. IToAroToBKa K MpakTHUYeCcKol pabote 27
apanTuBHbIe cucTeMbl. |Ne 3. BhInosHeHYe rpakTHuecKoi paboTer Ne3
N3yueHue npeyCMOTPEHHBIX POTPAMMOM TUAAKTUYECKUX eUHUL] 10
5 JIEKLIUSIM ¥ PEKOMeH/TyeMoM inTepatype. IToAroToBKa K MpakTHYecKol pabote 26
Ne 4. BeirosiHeHMe TIPaKTHUeCKOM paboThl Ned
Bcero 3a 10 cemecTp 93
3.4. KypcoBoii mpoeKT
COJEPXAHUE JTAIIA IMEPUNO[, IVNTAHUPYEMOE

MNCIIO/IHEHUSI| BPEMHS (yac)
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(Hegen
cemecTpa)

Otan 1. Oran 1. [Tonyuyenue 3aganus Ha KypcoBoii poekT (KIT). ITpoBeneHue
aHa/mM3a JIMTepaTypbl 110 UHAMBUAYanbHOMY 3asaHuto Ha KII. 1.1 3agaHue Ha
KII Bk/touaeT B cebsi: MOCTAHOBKY 3a/laud UCCJIe/I0OBaHus, BEIOOP 00bekTa
HCCIeJOBaHMsl, BBIOOD A7 pa3paboTKH BH/ja MaTeMaTHueCKOH MOZenu
HCC/IeyeMOl CUCTEMBI/UCC/IeAyeMOro npoLiecca, BEIOOp si3bIKa
TPOrpaMMHPOBaHHUsi/Cpe/ibl IIPOrPaMMUPOBaHHsI/TIaKeTa MIPUKJIaAHBIX ITPOTPaMM
/151 IPOrpaMMHO¥/131UeCKOM peanu3aliii MoJie/iu UCCIefyeMoit
(TpoeKTUpyeMoii) CUCTeMBI, BEIOOP METO/OB ZIJIs IPOBE/IEHKsT aHaIM3a
pe3yJIbTaToB MPOBe/IEHHOTO MaTeMaThye CKOro/drCIeHHOTo/
5KCIIepUMeHTabHOr0 MoJielupoBaHus. 1.2 VisyueHre TuTepaTypHBIX
WCTOYHMKOB, MeTOZMYEeCKUX MaTeprasioB, HOPMaTUBHBIX JOKYMEHTOB 110
WHAVMBUAYaIbHOMY 3aganuio Ha KII. 1.3 OcyiriectBnenue c6opa, 06paboTKH,
aHasv3a U cucTeMaTu3aly UHGOPMaLK B COOTBETCTBUM C MHAWUBU/yalbHbIM
3aaHueM Ha Temy KII

Orar 2. Otan 2. Pa3paboTka METOUKY U CPE/ICTB pellieHus 3a1aud. AHaIu3
pe3ysbraToB. 2.1 [TocTaHOBKa 3a/jauu KCC/e/J0BaHUsI B MaTeMaThueckou
TepMuHOIoruy. 2.2 Pa3paboTka anropuTMa peliieHus 3agaud. 2.3 Pazpabotka
MareMaTHueCKoi MOJeJTi NCC/ie[yeMoi CUCTeMbI/UCCIIelyeMoro rporjecca. 2.4
Pa3paboTKa nporpaMMHOr0 KoZia/MeToZioB (hH3MUeCKol peanr3aljui/HacTpoiika
rapamMeTpoB TaKeTa IPUKJIaIHBIX ITPOrpaMM UCCIelyeMol CUCTeMbl/
uccaeayeMoro miporjecca. 2.5 Peanuzanus pa3pabotaHHol mporpammsl Ha TTK/
TIpOBe/ieHre MO/le/IMPOBaHus B NakeTe MPUK/IaAHbIX IPOrpaMM/IIpOBeJieHre
(u3nueckoro MozieTMpoBaHyst (MCIbITaHUs alapaTHOro MakeTa). 2.6 AHanu3
pe3y/bTaToB UccaefioBaHUui. 2.7 OdopMiieHre OTUETHBIX MaTepHasoB 110
pe3yJsibTaTaM BBINIOJIHEHUs MHAUBHUAyaabHOro 3aanus rno KIT (Odopmienne
TIOSICHUTE/IbHOM 3alyCKU U TIPe3eHTaL|H K JOKIay)

30

Bcero 3a 10 cemecTp

36

4. ®OPMbI KOHTPOJIAA OCBOEHUA JUCIHHUIL/INHbI

CEMECTP HEJE/IN CEMECTPA

12 3 |4 5 678 9 10|11 12 (13|14

15

16

17

10 BII3| | BII3, K11 |AP| | |BI3|OP| |BI3 Bonp. Jug.3au, KIloc

JIP

KII, mud. 3au.

YcnoBHbIe 0003HAUEHUS:
e TP — quarHocThueckast paboTa;
e BII3 - Bonpocsl/3asanys 1o Temam I13;
¢ KII — KypcoBoii IpoeKT;
e Bormp./Jud.3au — Bonpock K AuddepeHIIMpOBaHHOMY 3aueTy;
¢ KIlloc — KOHTPO/1b IOCEeLaeMOCTH;
o mud. 3au. — AuddepeHLIIPOBaHHbIN 3aueT.

Texyumﬁ KOHTPOJIb yCII€eBa€MOCTH CTyJE€HTOB IIPOBOAUTCA B JUCKPETHLIE BDEMEHHbIE NMHTEDBAJ/IbI B

c/lefiyloLmx popMax:

e IuarHocTuueckast pabora;

e BOIIPOCHI/3a/aHus 110 Temam I13;

® KypCOBOM MPOEKT;

e BOMPOCHI K AudepeHIIMPOBaHHOMY 3aUeTy;
e KOHTPOJIb I10CEI}aeMOCTH.

IIpomMe)xxyTouHasi aTTeCcTalus MPOBOAUTCS B hopmax:
e muddepeHITMPOBAHHBIN 3aUeT.
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5. YYEBHO-METOAMYECKOE 1 MTH®OPMAIIIOHHOE OBECIIEYEHUE
TUCIHUTUIAHEI

5.1. OcHOBHas /MTeparypa 1o SJUCLUILIMHE:

1. [. I1. Kum. . Teopusi aBTOMaTH4eCKoro yrpasieHus. MHOrOMepHbIe, HelTMHeHbIe, ONTUMalbHble U a/lalTHBHbIe

cucteMbl. Mocksa: FOpaiit, 2020, 31. pec.
2. K. A. Tlynkos, H. [I. Erynios, A. U. I'aBpunoB. . MeTo bl pobacTHOT0, HEHPO-HEYETKOTO U a/JalITUBHOTO
ynpasnenus. M.: U3a-so MI'TY um. H. 3. baymana, 2002, 21 3k3.

3. O. A. TonmeruH. . MeTo/ibl a/JaNITUBHOTO yIPAB/IeHHUs JieTaTebHbIMU annapatamu. CI16.BI'TY "BOEHMEX" um.

. ®. YctunHosa, 2014, 351. pec.

4. O. A. TonmeruH. . MeTo/pl aJaNTUBHOTO YTIpaB/ieHus jeTare/bHbIME arnaparamy. CI16.BT'TY "BOEHMEX" um.

. ®. YcrunHosa, 2014, 25 3K3.

5.2. [lononHUTebHAS IUTepaTypa Mo JUCLUILINHE:
He TpebyeTcsl.

5.3. [Tepuoguueckue U3LaHuUs:

He TpeOyIoTCs.

5.4. TlepeueHb pecypcoB UH(POPMAIIMOHHO-Te/IEKOMMYHHKAIIMOHHOU ceTy "VIHTepHeT", He0OXOJUMBIX /ISl OCBOEHHUS

AUCUUIIIAHBI, 3/IEKTPOHHBIE 61b/IMOTeUHbIE CUCTEMEL:

1. http:/library.voenmeh.ru/jirbis2/ — ®yHnamenTanshas 6ubmroreka BI'TY «BOEHMEX» uM. [I.®. YCTHHOB];

2. https://e.lanbook.com/ — 3BC Jlans;
3. http://www.tnt-ebook.ru/ — TNT-EBOOK - 351eKTpoHHO-610MMOoTeYHast CHCTeMa;
4. https://www.elibrary.ru/.

CoBpemeHHbIe PodeCcCroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HarpioHaneHast anekrpoHHast oubnmoreka (HIB);

2. https://cyberleninka.ru/ - HayuHas snektpoHHast 6ubmoteka «KnubepieHnHKay;
http://www.rfbr.ru/rffi/ru/library - ITomHoTekcTOBasi 3meKTpoHHasi 6ubmroTeka Poccutickoro doHza
(byHAaMeHTaIbHBIX MCC/IeI0BaHHUH.

WHdopmMaliioHHbIe CripaBouHbIe CHCTEMBI:
1. TexskcnepT — MIHOpMaIMOHHbIH [TOpTa TEXHUUYECKOro perynrpoBaHus: Hopmel, npasusa, cranzapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] TOCTos
cobctBeHHoM reHepatw BT TY "BOEHMEX" um. 1. ®. YcTHHOBa;
3. http://www.consultant.ru/- KorncynsrantIntoc- nHGOPMaIMOHHBIN NOPTa PaBOBOM HHOPMAaLWK.
5.5. ITporpammHOe obecrieueHue:
1. Matlab 2015a SP1.

5.6. MIndopmalioHHbIe TeXHOIOTHU:

B3auMo/ielicTBHe ¢ obyuarouumucs nocpencrsom DMOC Moodle BT TY « BOEHMEX» um. 1.®. YcTHHOBA.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIHUII/IMHBbI

6.1. JIeKijioHHbIE 3aHATHSA:

CrIelMaM3UpOBaHHbIe TPeOOBaHUS TI0 000PYAOBAaHHIO OTCYTCTBYIOT; ayAIUTOPHSI C MOCaZ0YHBIMU MECTaMHU TI0
KO/IMUeCTBY CTYAEHTOB; JOCKa.

6.2. IlpakTHUecKue 3aHATHUA:

1. IIpoekTop;
2. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTO TperofiaBaTe’is, OCHaIleHHOe KOMITBIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYJeHTOB, OCHAIIleHHbIe KOMITbIOTEPAMH C OCTYTIOM B VIHTEpHET, MpeAHa3HaueHHbIe J7is1 pabOThI
B 5/IeKTPOHHOM 00pa3oBare/IbHOM cpefie.



IIpunoxenue 1
K pafoueii nporpaMme AHUCIHUIIHHBI
AJATITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YITPAB/TEHUSL

AnHoTanusa padoyeii nporpamMmel

Hucuunmna  AJAIITUBHBIE CHUCTEMBI ABTOMATUYECKOI'O YIIPABJIEHUSI  sBasiercs
MUCLIMIUIMHON 00s3aTe/IbHOM YacTH 0710Ka 1 mporpamMmbl TOATOTOBKM MO HarpaBieHuto 24.05.04 HagueayuoHHo-
banrtucmuveckoe obecneueHue npuMeHeHUst KOCMUYECKOU mexHUKU. [TUCLMIUIMHA peanu3yeTcs Ha (akynsreTe A
PaketHo-kKocMuueckoit TexHuku BI'TY "BOEHMEX" wum. [.®. YcruHoBa kadezpoit A5 AMHAMUKA U
YITPABJIEHUE TTOJIETOM JIETATEJIBHBIX ATITTAPATOB.

JucnynivHa HatleseHa Ha GOpMHUpPOBaHHe KOMNemeHyull:
T1CK-3 cnoco6HOCTh MTPOBOJUTE aHA/IU3 JIETHO-TEXHUUECKUX XapaKTepUCTHK JIA;
TCK-6 cnocobHOoCTh pa3pabaThiBaTh U UCC/IEA0BATh a/ITOPUTMbI (DYHKLIMOHMPOBAHUS CUCTEMBI yripaeseHust BIT/TA.

CopmeprkaHue AUCLUIUIMHBI OXBATHIBAaeT KPYT BOIMPOCOB, CBS3aHHBIX C TPUHLIMIIAMH TOCTPOEHUS U METOJAMM aHaIu3a
aJIaNTUBHBIX CUCTEM AaBTOMAaTHYeCKOTO YTipaBjieHWs. 3ajjaua AWCHUIUIMHBI — HAay4uTh MeTofaM cuHTe3a ACY u
(opMHpOBaHUS WX MaTeMaTHueCKUX MOfesel, BBIOMpaTh CTPYKTYPY U IapaMeTphl pery/sTopa CHUCTEMBI YIIPaB/IeHHs,
obecrieyrBarolIye TpedyemMoe KauecTBO ¥ TOUHOCTb pabOTHI STUX CUCTEM.

[IporpaMMoii AUCLIMITIMHEI [TpelyCMOTPEeHBI CIeAyolie BUAbl KOHTPOJIA:

TeKkyIuii KOHTPOJIb YCIIeBaeMOCTH CTYJeHTOB MPOBOAUTCS B IUCKPETHBIE BpeMeHHble UHTePBaJIbl B
cnenyromx hopmax:
e JIMarHOCTHYECKas pabora;
e BOIpPOCHI/3aaHus 1o Temam I13;
e KypCOBOM TPOEKT;
®  BOMpPOCHI K A depeHIIMPOBaHHOMY 3aUeTy;
® KOHTPOJIb ITOCEI[aeMOCTH.

IIpoMexyTouHasi aTTecTanusi MPOBOJUTCS B (hopMax:
e muddepeHLIMPOBAHHbBIN 3aYerT.

OO0111as TPYJ0EMKOCTh OCBOEHHSI JUCLIMIUTMHBI cocTaB/sieT 4 3.e., 144 u. TIporpaMMOM JUCLIUMIUTUHBI T1PEAYyCMOTPEeHbI
JIeKIIMOHHBIe 3aHATHs (34 u.), npakTuueckye 3anHsaTus (17 4.), camocTositenbHas pabora cryzgeHTa (93 u).
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TIpunoxenue 2

K paloueli mporpaMme MCIMIIMHBI
AJATITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YIIPAB/TIEHUSL

TEXHOJIOI'U 1 ®OPMbI OBYUEHUA

PekoMeHAQLIMH M0 0CBOEHHUIO AMCLHMILIMHBI AJIsl CTyAeHTa

TpyznoeMKoCTe OCBOEHHSI AWCLMIUIMHBI cocTapisier 144 4., w3 HUX 51 4. ayguTOpHBIX 3aHsATHHA, U 93 u.,

OTB€J€HHBIX Ha CAMOCTOATE/IbHYIO pa60Ty CTy[A€HTa.

PekoMeHZAlMK 10 pacripefie/ieHH0 y4eOHOrO BpeMeHH [0 BHJaM CaMOCTOSTeJbHOM paboTel W paszenam

MUCLIUTITMHBI TTPUBE/IEHBI B TaO/IHLIe.

KoHTposib OCBOeHMsI JUCLMIUIMHBI TIPOM3BOJUTCS B COOTBETCTBUU C IlojIo’)KeHHEM O TeKyleM, pyOeKHOM
KOHTPOJIE YCIIeBaeMOCTH U TIPOMEXKYTOUHOM aTTeCTaly 00y YaroIIuXCsL.

@DopMbI KOHTPOJISI ¥ KDUTEPUU OL|eHUBAHUs NIPUBeZeHbI B IPHIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenpyemas muteparypa prm:ﬁzKOCTb’
Paszpen 1. O0mue noHATHA 00 aJanTHBHOM yNpaB/IeHHUM.
O. A. TonneruH. . MeTopl aaTUBHOTO
yTipaBJ/ieHHs JleTaTe/IbHBIMM arrapaTaMu:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTHHOBa,
2014 (1,8)
. K. A. Ilynkos, H. [I. Erynos, A. W. I'aBpuos. .
V3yueHue npe/lyCMOTPeHHBIX TPOrpaMMOin % N
MeTogpe! pobacTHOTO, HeHPO-HEUETKOTO U
UIaKTUUeCKUX eJUHUL] 10 JIeKLIAM U Car 4
eKOMEH/IyeMoii THTepaType aJlanTUBHOIO yripasnenus: M.: 3g-so MI'TY
p ’ uM. H. 3. Baymana, 2002 (yactb 5 rnaBal)
. II. Kum. . Teopust aBTOMaTHue CKOro
yrpas/eHVs. MHOrOMepHEbIe, HeJIMHeHEbIe,
OITUMaJIbHbIe U aZlanTHBHbIe chcTeMbl: MocKBa:
FOpaiir, 2020 (11.1)
Wtoro no pasgeny 1 4
Paspen 2. ITouckoBble ajanTUBHbIC CHCTEMBbI.
. I1. Kum. . Teopust aBTOMaTue CKOro
ynpaByieHUs. MHOTOMepHbIe, HeJTMHEeIHbIe,
OINTUMaJIbHbIe U aZlalTUBHbIe chcTeMbl: MockBa:
V3yueHue npesyCMOTPEHHBIX TPOrpaMMOi FOpaidt, 2020 (11.2-3)
Y Peay P porp O. A. TonmeruH. . MeTozb! aJallTHBHOTO
UIaKTUUeCKUX eJUHUL] 10 JIeKLIWSAM U .
exomerTyemol mreparype. Moaroroska K yTIpaBJ/ieHHs1 JleTaTe/IbHBIMM arrapaTaMu: 10
P N, ' CII6.BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,
ripaktuueckoit pabore Ne 1. BeinosHeHue 2014 (2,4)
MPAKTHUeCKOi paGoThi Nel K. A. Ilynkos, H. [I. Erynos, A. W. I'aBpuos. .
MeTozpl pobacTHOTO, HeHPO-HEUETKOTO U
aJlanTUBHOIO yripasinenus: M.: 3p-so MI'TY
uM. H. 3. Baymana, 2002 (yactb 5 r71aBa2)
Wroro no pasgeny 2 10
Paspen 3. becnoncKoBbie aianTUBHbIE CHCTEMbI.
W3yueHure npeyCMOTPeHHBIX IPOrpaMMOi
[UIaKTUUeCKUX eJUHUL] 10 JIeKLIWSAM U
peKoMeHyemoii iuTepatype. [I0ATOTOBKA K O. A. TonmneruH. . MeTogp! afalilTUBHOTO 26
TpaKTHYeCKoi paboTe Ne 2. BuimonHeHue yTipaBJieHHs1 JleTaTe/IbHbIMM arrapaTaMu:
MpaKTHYeCKOH paBoTsr Ne2 CII6.BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,
- v 2014 (3,5-7)
Vsyuerue Mpe/tyCMOTpeHHBIX MpOrpaMMOH K. A. Tlynkos, H. [I. Erynos, A. W. I'aBpuos. .
UIaKTUUeCKUX eJUHUL] 110 JIEeKLIUAM U % N
o MeTozpl pobacTHOTO, HEHPO-HEUETKOTO U
pekomeHyeMoi uTeparype. [Toaroroska K g 27
o aJlanTUBHOIO yripasnenust: M.: 3n-so MI'TY
npakTUUeckoi pabote Ne 3. BrirmosiHeHHe
o uM. H. D. baymana, 2002 (uactb 5 m1aBa 3-4)
MpaKTUUeCKOM paboTel Ne3
— . IT. Kum. . Teopusi aBTOMaTryeCcKoro
M3yuenue rpeslyCMOTPeHHBIX POrPaMMOH yrpap/eHus. MHOroMepHble, He/lMHeiHble,
AUAAKTHIECKIX €/IUHNL] 10 JIEKLWAM 1 ONTMMaJIbHbIE U ajlafTUBHBIE CUCTeMbl: MoCKBa:
pekoMeH yemou uteparype. [loaroroska K FOpaitT, 2020 (11.2-3) 26
npakThueckoil pabote Ne 4. BrirosiHeHne ’
MpaKTUYeCKOU paboTel Ned
Wroro o pasgeny 3 79
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Ilpunoxenue 3
K pafoueii nporpaMme AHUCIHUIIHHBI
AJATITUBHBIE CUCTEMbBI ABTOMATUYECKOI'O YITPAB/TEHUSL

®OH/] OEHOYHBIX CPE/JICTB

(I)OH,ZL OLIeHOYHBIX CpeZiCTB, IT03BOJIAIOIHE OL[€EHUTE pe3y/bTaTbl 06yT—IEHI/IH 3 (0) ,Z[aHHOfI AWCHUIT/IMHE, BK/IFIOUAOT B cebs:

e MarHoCTHYecKas paboTa

e BOIIPOCHI/3a/aHus 10 Temam I13;

e KOHTPOJIb I10CEI[aeMOCTH;

®  KYPCOBOI1 ITPOEKT;

e BOIIPOCHI K AvddepeHIIPOBaHHOMY 3aueTy;
o muddepeHLIMPOBAHHbIN 3a4eT.

KpuTepun onjeHuBaHuA

Juarnocruueckasi padora
HuarHocTuyeckas paborta npoBogutcs B ¢opme tecta B SMOC Moodle:

e TIpM NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLus;
 TIpH MpaBUIBHOM OTBeTe Ha 60% BOIMpPOCOB U HoJ1ee - aTTecTaLys.

Bonpocei/3apanns no remam I13

Borpocbl/3afaHust 0 TeMaM MpakTh4yeCKUX 3a/JaHUi IO3ULIMOHUPYIOTCS KakK 3alljiTa MpakThuyeCcKoi paboThl,
HeoOX0[UM pa3BepHYThIM OTBET HA MUHUMYM TPH BOTIPOCA 110 TeMe MPaKTUYeCKUX 3aHATHH. 3allyTa TPOo0/KAeTCs [0
TeX T10p, 110Ka pa3BepHYTHIM OTBET He M0JIy4eH, IPY BO3HUKHOBEHUH 3aTpy/iHEHU! Mpero/jaBare/ib 3a/jaeT HaBoZsIye
BOIPOCHI, peKOMeH/yeT JInTepaTypy C yKa3aHueM Iaparpada uiM cTpaHuLibl. Bo3moskHa 3ameHa Boripoca. OTBeThbl
MPUHUMAIOTCS JIMYHO WK YAJeHHO B ZOCTYIHBIX Uatax B t000e ynobHoe [Jish CTYAeHTa U Tpero/iaBatesisi BpeMsi.
3alura Bcex IpakTHUecKUx paboT HeoOxoArUMa AJIs AOIMycKa K 5K3aMeHy. [IprmMeprl BonpocoB BXoAAT B coctaB YMK
JVCLIUIIUHBI

KoHTposb nocemaemMoctu

KoHTpO/b MOCeIiaeMoCTH MPOBOAUTCS Ha KaXKAOM 3aHATUU. Ec/u 3aHATHe TIPOMYILEHO, TO CTYAEeHTY Heo0X0[UMO
CZlaTh TeMy TPETIoJABaTe 0 ¥ TIPOIEMOHCTPUPOBAThL 3HaHWe MaTeprasa. TeMa ¢laeTcsi yCTHO MO0 JIMUHO, MO0 TIpH
TIOMOILIM ayAX0COO0O0IIeHHH B JOCTYITHBIX YaTax.

KypcoBoii npoekT

Kpurepuu ovjeHku 3amuts! KI1:
- OL|eHKa «OTJIMYHO» BBICTAB/IseTCs 00yUaroIleMycs, eC/Id OH pelln BCe 3a/jaul, ocTaB/ieHHble Mepel HUM B KII u
OTBETW/I Ha BCe BOIMPOCHI KOMHCCHY, OpraHN30BaHHO# Ha Kadezpe asist 3auThl KI1, cBsA3aHHbIe C MaTepuaiamMH,
W3JI0)KeHHBIMU B MOSICHUTE/IbHOM 3amucke K KIT.
- OL|eHKa «XOPOLI0» BBICTaB/sIeTCs1 00yuaroleMycsi, C/IM OH PeLns BCe 3aZlauM, TIocTaBieHHsIe repes HUM B KII u
otBeTH1 Ha 50% BOTMIPOCOB KOMUCCHH, OPraHW30BaHHOMW Ha Kadenpe f1s 3amuThl KI1, cBsi3aHHbIe ¢ MaTepranamu,
W3/I0KeHHBIMH B ITOSICHUTE/IbHOU 3anucke K KIT.
- OLIeHKa «Y/JOB/IETBOPHUTE/ILHO» BBICTABJISIETCS 00yUarolieMycsi, eCJ/IM OH PeLLn/I BCe 3aflaudl, TI0CTaB/IeHHEIe T1epe] HUM
B KII, HO He OTBeTHJI Ha BOIIPOCHI KOMHCCHH, OpPraHN30BaHHOM Ha Kadezape nsis 3amuTs! KI1, cBsi3aHHBIe C MaTepraiamH,
W3/I0’)KeHHBIMH B MTOSICHUTe/ILHOU 3anucke K KIT.
- OL|eHKa «He 3allUTH/I» BBICTaB/IsieTCs: 00yuarolieMycsi, eC/Ii OH He pellnsI BCe 3a/laud, IIoCcTaB/ieHHble repes HuM B KII.
IlepeueHb TeM KypCOBBIX ITPOEKTOB MpejcTasied B Y MK AuCHUIIMHBL.

Bomnpoce! K aud¢epeHimpoBaHHOMY 3aueTy
Bornpocs kK AuddepeHIIMpOBaHHOMY 3aueTy BXOAAT B cocTaB Y MK AucIUTIIMHEL

JuddepeHpoBaHHbIi 3aueT

[uddepeHPOBaHHBIIN 3a4eT IMPOBOAUTCS B GOPMe YCTHBIX OTBETOB Ha OZJMH M3 BOIIPOCOB K
IuddepeHLIPOBAaHHOMY 3aueTy ¥ TPH JOTOTHUTETHHBIX BOIIPOCa MTperofaBareris.
Kpurepuu orjeHKU:
- OLleHKa «3a4TeHO-0T/IMYHO» BBICTAB/IAETCA O6y‘-IaI-OLLIEMyCH, €CJ/IM OH TTI0JIHOCTBIO OTBETUJ/I HA BOIIPOC K
IuddepeHIIPOBaHHOMY 3a4yeTy U IMPaBU/IBHO OTBETHJI Ha 3 BOIIPOCA IO COZIepKaHUI0 Kypca.
- OLIEHKA «3a4YTeHO-XOPOLIO» BLICTABIISIETCS 00YYaroIeMycsl, €CJI OH He TOJTHOCTBIO OTBETHJ/I Ha BOMPOC K
JuddepeHLIpOBaHHOMY 3aueTy U NPaBU/IBHO OTBETUJI Ha 3 BOIIPOCA [0 COflepKaHUIo Kypca.
- OL|eHKa «He 3auTeHO» BBICTABJISIETCST 00yJaroIeMycsl, eC/IM OH He TTOJTHOCTBIO OTBETHJ/I Ha BOIIPOC K
I depeHIIIpOBaHHOMY 3aueTy U HElPaBU/ILHO OTBETHII Ha 2 BOIIPOCA I10 COJEPXKaHHUI0 Kypca.
- BO BCeX PYTUX Cydasx oOydarol|eMycsi BEICTAB/ISIeTCS OLeHKa «3a4TeHO-Yy/I0B/IeTBOPUTETbHOY.
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[MacriopT ¢oHJA OLIEHOUHBIX CPeZICTB

KYPC

CEMECTP

HaumeHoBaHHe pa3je/ioB U
MUJAKTHYECKUX eJUHMI]

BCET'O

AypuTtopHbIe

3aHATHUA B

KOHTAKTHOM

¢opme

BCETO

JIeKnpmu
IIpakTHyeckne
3aHATHUSA

CamocTosTe/1bHanA
pabora cTyaeHToB

dopmupyemas
KoMImeTeHIus, %

IICK-3

IICK-6

HAVUMEHOBAHUWE
OLIEHOYHOI'O CPEACTBA

10

Paspen 1. O6mpe noHATHSA 00
aJanTHBHOM yNpaB/IeHUH.

10

20

Bornpocel/3azanus 1o
Temam [13,
Bormpocer k

nuddepeHIMPOBAHHOMY
3auery,
KonTtpons
NOCeIaeMOCTH,
KypcoBoii ripoekt

10

Pa3pen 2. [TouckoBbie
alanTUBHbIE CHCTEMBI.

24

14

10 4

10

30

30

Bonpocki/3aganust no
TeMmaMm I13,
Bormpocel k

nrhdepeHIIIPOBaHHOMY]
3auerTy,
KonTpons
10CeIlaeMOCTH,
KypcoBoii ipoekt

10

Pa3pen 3. becnoucKoBbie
aJlanTUBHbIE CHCTEMBI.

110

31

18 13

79

50

50

Bornpocel/3aganus no
Temam I13,
Borpocsl K

nrddepeHLIIPOBAaHHOMY|
3auery,
KonTpons
T10CelaeMOCTH,
KypcoBoii ripoexT

Bcero 3a 10 cemecTp

144

51

34 17

93

100

100

Bcero no auciuninHe

144

51

34 17

93

100

100

13
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Kpurepum onenuBaHus

IICK-3
Bonpocbl 0mKpbImo20 muna:
Ne 1
J14 Toro uToOBI MiHeHHAA CTAIIHOHAPHAA cHeTeMa ¥ = A - X OBLIA ACHMIITOTHYESCKH

yCTOHYHBA, HEOOXOAUMO H JOCTATOYHO, YTOOEI 1A MO0 OTPHLIATENBHO ONMpeaeIcHHOMH
kBagpaTHaHOi hopnel W(x) = xTCx cymecTBOBaTA OIpeacIcHHAA
kBagpaTHuHad dopma V(x) = x7 Bx Takad, 9T0 MPOH3BOIHAL 10 BPEMEHH OT 3TOH
(VHEIHH B CHIy YpaBHESHHA CHCTEMEI OBLTA PABHA 3aJaHHOH KBagpaTH4HOH dopme W(X):
V(x) = w(x).

Ne 2
0 0 0

Uemy paperpanrmatpunel A = [0 0 0
0 0 0

Ne 3

CTeneHs CrIaKHBAHHA MO MApaMeTpy aganTanuH © nenepoii pyurumn q(©)=0.5@ paeHa

Ne 4
CTeneHs CIIAKHBAHHA N0 MApaMeTpy adanTauuH © nenepoii Gyuxuun q(@)=0.50 pasaa

Ne 5
Hepo3smymenHoe nBuxeHne V() Ha3bBacTCA no JIAmyHOBY, €C/IH 714 TH000ro
NOJIOKHTEIBHOTO YHC/Ia £ HAHIETCA TaKoe MOI0XKHTEIBHOS THEI0 §, 4TO paccTOAHHE
MEXKIY H300pakaromIHMH TOUKAMH HEBO3MYIIEHHOH TpackTopuH V(1) H Kakoii-n1bo
BO3MYINEHHOI TpackTopHH Y, (f) B mr000ii MOMeHT BpeMeHH ¢ > t; MEHBIIE £, €CIH TOIBKO
paccToAHHE MKy STHMH TPASKTOPHAMH B HAYATBHBIN MOMEHT { = {, MeHBIIE §, T.€. €CIIH
pemonHAeTeA yeaosue |V(t) — v.(t)| < e npu |y(t,) — v.(t)| < 6

Ne 6
CocTaBbTe ypaBHCHHE MaTeMaTHISCKOH MogenH X = ---, HCIIOIb3YA CTPYKTYPHYIO CXEMY

A o

dX(t)
g(t) R X(t) Y(t)

u(t)

Ne 7 Haiite onpeseneHre 3TaJIOHHON MOJe/A

Ne 8 [laiiTe orpegeneHue WAeHTUPUKALIN CUCTEMBI

Ne 9 Po6acTHOCTb CHUCTEMEI - 3TO...

Ne 10 ITepeunciure criocobbl, KOTOPLIMU MOXKHO 33/1aTh HESIBHYIO 3TalIOHHYIO MOJeJb.
Bonpocb! 3akpbimoz2o muna:

Ne 1
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

ComnocTagbTe DapaMeTp H ero Ha3BaHHe 1UIL CHCTEMEL, 3a0aHHOH B IIPOCTpaHCTEeS
COCTOSHIMEA

x=Ax+B-u

y=0C-x

o=
g o M

A- MATpHITA JHHAMHKH CHCTeMBI HIH MATPHITA COCTOAHHS
b- BEIXOOHOH BeKTOpR HIH BeKTOpP H3MepeHHH

B- ¢a30BbIi BeKTOP HIH BEKTOP COCTOSHHE

I'- BekTOD VIIDABISHHA

ComocTapskTe NIOKH H HX HAzBaHHA

¥ ] X

A- 0OBEKT VOpARIEHHEA

B- BEIMHCIIEHHE KPHTEPHA ONTHMATEHOCTH
B- pervmaTop

T'- vCcTpoHCTEO OPraHH3alHe MOHCKA

; a
H3menenne aganTHBHOrO ko3¢gduurenTa mo amropurMy K = —c - E{'

obecnegHBaET CITYCK B TOKATBHEIH MHHHMYM J
oDecredHBaST CITyCK B TOKATBHBIH MHHHMYM k
0DecreTHBAET JOCTHKEHHE TOKATEHOTO MakcHMyMa k
obecreUHBaeT JOCTHKEHHE JOKATPHOIO MaKCHMYyMa J

3azmaueii anropuTMa afanTUBHOUW TIOMCKOBOM WeHTH(QUKALIUN SBIISETCS. .

-MaKCUMM3aLus LieneBoil GyHKLMY HeBsI3KY;

~-MUHAMU3ALIYSA 1[e/1eBOY (PYyHKIH HEBSI3KH;

-M3MeHeHUe [1apaMeTpoB MoJe/I TakuM 06pa3oM, 4YToObl MAKCUMH3UPOBATh Lie/ieByH0 (YHKLIUIO HEBSI3KU;

-M3MeHeHUe YTIPaBIeHNs MOJie/I TaKUM 00pa3oM, 4ToObI MUHUMHU3HUPOBATh LIeJIEBYH0 (DYHKLIUIO HEBSI3KU.
ITpyHIMI KBa3UCTalMOHAPHOCTH a/laliTUBHBIX CUCTEM IIPUMeHSIeTCs TIPU yCI0BUH ...

OBICTPOTO U3MeHeHHUs] HeU3BECTHBIX (HEeUeTKHX) MapaMeTPOB 110 CPAaBHEHHMIO C yTIpaB/ieHueM;
MeJlJIEHHOTO U3MeHeHHsI HeH3BeCTHBIX (HeueTKHX) ITapaMeTpoB 10 CPAaBHEHHUIO C M3MeHeHHeM (pa30BbIX KOODJMHAT;

OBICTPOTO U3MeHeHUs] Hen3BeCTHBIX (HEeUeTKHX) MapaMeTpOB 110 CPABHEHUIO C BO3MYIIEHUSMH.
PobacTHble cucTeMsl

HMMeIOT BBICOKYIO UYyBCTBUTE/IbHOCTE K BO3MYILIEHHUAM XU HEM3MEeHHbIe KOS(I)(I)I/IL[I/IEHTLI peryndaropa
HUMEIOT BBICOKYIO UYBCTBUTE/IBHOCTD K BO3MYILI€EHUAM U U3MEHsIEMbIe KOBClJClJI/IL[I/IEHTLI perysjisaTopa
HUMeIT HM3KYIO UyBCTBUTE/IbHOCTb K BO3MYII[€eHUAM U HeH3MeHHbIe KOBCI)CI)I/IL[I/IEHTI)I peryidaropa

HUMEIOT HU3KYH0 UYBCTBUTEILHOCTD K BO3MYIIIEHUSIM K U3MeHsieMble K03((hHULIMEHTHI peryisTopa
BribepuTe iBa OCHOBHBIX 3/1eMeHTa (Pa30BOro [[eTeKTopa:

CyMMarTop
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YMHOXKHUTEb

(UIBTp BBICOKKX YaCTOT
TI0/I0COBOM QUIIBTP

(unbTp HU3KKX YaCTOT
5KCTPArioJIsITOp HyJ/IeBOTO Mopsifika

SKCTPAIIOJISITOP T1epPBOTO MOpsifiKa
Ne 8
Vpapnenue JlanyHoBa 114 HecIeI0BaHHA YCTOHYHBOCTH THHEHHOH cHeTeMbl X = 4 - X npH
nonvomy ¢yukian Janyrosa V(x) = x"Bx:
—xTCx = BA
X=A-x+Bu
ATB+BA=—-C
Ne 9 corocTaBbTe pa3MepHOCTH MAaTPHL] CUCTEMBbI B [IPOCTPAHCTBE COCTOSIHUSI, B KOTOPO# pa3MepHOCThb BEKTOpa

COCTOSIHUSI PaBHA 11, Pa3MEPHOCTh BEKTOPA YIIPAB/IEHHUsI PABHA M ¥ PAa3MEPHOCTb BEKTOPA BBIXOAHOTO CUTHANA
(Habmozenust) paBHa k

1. Pa3amepHOCTh MaTpHLIbl Hab/MOAEHYS

2. Pa3aMepHOCTb MaTpULibl JUHAMUKUA CHCTEMBbI
3. Pa3MepHOCTb MaTpUL{bl yTIpaBieHus

A- mxn

B- kxk

B- nxn

I'- kxn

- nxm

E- mxk
Ne 10
ATopHTMOM CKOPOCTHOIO IPAJHEHTA HASEIBASTCA IIPABHTIA H3MEHEHHA BekTopa 0,
3aaBaeMor0 YpaBHEHHEM aJanTepa BHIA:

: aq

@)——rg—@
__r%

® raa@d

: q

@—‘%(E)

o— ra(d‘?)
o 9e\dt

rae q - uenepoii pyHrnHoHan, I - koadHIHEHT yeHIeHHA

IICK-6
Bonpocbl omkpbimozo muna:
Ne 1 CKOJIBKO YPOBHEM (KOHTYPOB CTPYKTYPHOM CXeMBI) B 00001IEHHOUN CTPYKTYpe afIallTUBHBIX CUCTEM YTIPABJIEHUS?
Ne2 B a/laNTUBHBIX CHCTeMax BbIOOD HarpaB/ieH!s] HACTPOWKH IapamMeTpoB, 00eCIIeurnBaroInux

SKCTpeMaJ/IbHOE 3HAUY€HHE MePbI KaUeCTBa ((byHKL[I/IOHaf[a), OCyHIeCTBJ/IAETCS Ha OCHOBE CIieljia/IbHbIX IMOMCKOBBIX
CHUI'HaJ/IOB.

Ne 3 AnropuTm U3MeHeHUs! HacTparBaeMbIX [TapaMeTPOB CTPOUTCS B HAallpaB/IeHUN LieleBor (yHKIMH
OT OLIMOKM paccoryiacoBaHus

No 4 [Ij1s1 TpUMeEHEHUsT aITOPUTMa CKOPOCTHOTO TPaJeHTa, HeoOX0UMO, UTOGEI CTENeHk CIyIaKMBaHKs OblTa PaBHa ...
Ne 5
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Ne 6

Ne 7

Ne 8

JnnHeiinsidi 00pekT ¥ = A - X + B - 1 BOOIHE , ©CIIH, KAaKOBO OBI

HH OBIIIO KOHEYHOE cOcTOAHHE X () ) = Xp, CYIIECTBYET AOMyCTHMOE YIIPaBIcHHE,
OIpelelIeHHOE HA KOHSTHOM HHTepBaie [Iy. f; | M mepeBoqAmIes 00BEKT H3 HAYATEHOIO
cocToAHHA X (fy) = 0, T. e. H3 HauaIa KOOPIHHAT, B KOHEWHOE cocToAHHE X (1)) = X,

Hana kBagpaTHaHasn Gopma, rae @ — CHMMETPHYIHAA MATPHLIA
11 1z iz /X1

VxX)=xTQx =(%1 X2 X3)(G21 G2z Gza || X2 | =xf +5x3 +3x3 + 4x,x, —

31 3z a3/ \X3
2X,X3,X € R®?
Hccnegoparte, ABIACTCA JIH 3Ta (POPMA MOIOKHTEIBHO ONPEISICHHOH

dyHELIHEH.

Jana kBagpaTuuHai dopMa, Tae (¢ — CHMMETPHYIHAL MaTPHIIA
11 Q12 Gizy /X1

V(x)=x"Qx=(X1 Xz X3)[G21 G2z Gaz || X2 | =4x] + 7x3 + 2x35 + 6x,x, —

a1 3z a3/ \Xz
2X,X3,X € R?
Hccnegopats, ABIACTCA JIH 5Ta (OpMa MOIOKHTEIBHO ONPEIeIcHHOM

yHEIHEH.

Jana kBagparuuHas dopMa, rae ( — CHMMETpHYIHAL MaTpHIIA
11 12 a3\ /X1

V(x)=xTQx=(X1 X2 X3)[G21 G2z Qo3 || Xz | =xf +xF+2x3 — 4x,x5 —
Q31 Q22 {33/ ‘Xz

2x,X5, X € R?

HceneaoBath, ABIACTCA JIH 3Ta QopMa MOTOKHTEIBHO OMPEISISHHOH

yHKUHE.

Ne 9 Yem xapaKTepu3yeTCsl IOUCKOBAs aJaNTUBHAs CUCTeMa, CHOPMYIUPYHTe OCHOBHOE OT/IMUKE OT OeCTIOMCKOBBIX.
Ne 10 ITpozmoskuTe orpefiesieHue:

Ne 1

Ne 2

IMponecc (BekTOP-(hYHKLVS) Ha3bIBATCS KBa3UCTALIOHAPHBIM, €C/IH ...
Ne 11 HessBHY!O 3Ta/IOHHYIO MOZe/Ib MOXKHO 3a/1aTh. ..

BeiOepuTe 0IvH WIN HECKOILKO OTBETOB:

pea/IbHbIM JUHAMKW4YeCKUM 3BEHOM;,

Tpe6yEMLIMI/I IIOKa3aTe/sIIMU KaueCTBa CUCTeMBbI,

3Ta/IOHHBIM YIIpAaB/JI€HHWEM;

cuctemoit muddepeHIaTbHBIX ypaBHEHUH.
Bonpochbl 3aKkpbimo2o munda:

Crniocob yIlipaBJ/ieHuUs, OCHOBAHHbLIM Ha pasMeleHnn KOpHeﬁ XdpAKTePUCTUYECKOI'O YypaBHEHMS OIpeae/I€eHHbIM
06p830M, Ha3bIBAKOT...

1. KOPHEeBBIM ympaB/ieHreM

2. pobacTHBIM yIpaBieHHEM

3. MOZAQ/IbHBIM YyIIpaB/IeHUEM

4. afanTUBHBIM yIpaBieHneM
AlanTUBHOM cHCTeMOl Ha3bIBAaeTCs YITPABJISIOIIAst CHCTeMa aBTOMATHUeCKH OTpeZesistoiiasi Hy>KHbIA 3aKOH
yMpaB/IeHUs OCPEJICTBOM aHa/Iu3a MoBefieHus1 06bEKTa MPH OTCYTCTBUM OTPAHUUEHHS Ha yTpaBieHue.

BEPHO

17
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HEBEpHO

Ne 3 A,Z[aHTHBHOﬁ CHCTEMOM Ha3bIBaeTCs yripas/isroias CUCTeMa aBTOMATU4Y€CKU OIpeaesidroias HY)KHLIﬁ 3dKOH
yIipaBJ/ieHHs ITIOCPeACTBOM dHa/IM3a MoBeieHUs obneKTa Ipy TEKYILeM yIIpaB/JI€HHHA.

BEPHO

HeBEpHO
Ne 4 AJanITUBHOM CUCTEMOM Ha3bIBAETCS YIIPABJISOLIAs CUCTEMA C 3apaHee 3aJJaHHBIM 3aKOHOM YTIDAB/IEHUSI.

BEpHO

HEBEpHO
Ne 5 O60011eHHBII HacTpanuBaeMblii 0OBEKT BK/IFOUYaeT B cebsi HeM3MeHseMyl0 YacTh CUCTEMBI U a/ilTOPUTM afialiTaliii

BEPHO

HEeBEPHO

Ne 6 [I1st TOro, uToObl CcricTeMa Obljia yCTOMUKMBA, HEOOXOAUMO U I0CTATOUHO, UTOOLI BCE KOPHU ee
XapaKTePUCTUUECKOTO YPaBHEHHS UMe/H

TI0JIO)KUTE/IbHYIO BellleCTBeHHYHO YacTb
TIOJIO’KUTeIbHYI0 MHUMYIO YacThb
OTpHULIaTeIbHYI0 MHUMYIO YacTh

OTpHIIaTe/IbHYO BellleCTBEHHYIO YacTh

Ne 7
Jn4 Toro, uTOOK THHEIHAA cHeTeMa X = A - X ObLIa yCTOHYHBA, HEOOXOIHMO H
JOCTATOYHO, YTOOBI Bce COOCTBEHHBIE YHCIA MATPHIIBL A HMEIH
MOJIOMKHTEIBHYIO BENIECTBEHHYIO YacTh
MOJIOKHTEIBHYI0 MHHMYIO 9acTh
OTPHLATENBHYI MHHMYHO 9acThb
OTPHLATEIBHYIO BEMIECTBEHHYIO UACTh

Ne 8
CucTeMma rIoDATBHO ACHMITOTHYSCKH YeToHunBa 110 JIAMyHOBY, €ClIH Y HCClIe Iy eMOi
cHcTeMB! cymecTByeT ¢yHkmma V(X), Takas uto

) _
dt
) _
dt
v

dt
()

V(x) < 0,——
V(x)>0,——
V(x) <0,——
V(x) >0, ——

Ne 9
dyurnueii JlanyHoBa THHAMHYECKOH CHCTEMEI HAa3HIBASTCA
BekTop V(X). Bo3pacTaromHil BIOTE TpacKTOpHH X(t)
ckanApHad GyHKIHA V(X), paBHAA HYIIIO BIOIb TPASKTOPHH X(t)
ckarapHad pyHruna V(x), yObBaromad BOOIE TpaeKTopHH X(t)
ckanApHad yHKIHA V(X), BO3pacTarolIas BIOIb TPAacKTOPHH X(t)
ckanApHas $pyHruHA V(X), He H3MEHAINAACA BIOTb TpacKTopHH X(t)
BekTop V(X), yOBIBaIOIIMI BIOIE TPacKTOPHH X(t)
BekTOp V(X), HeH3MeHHEIH BIOIB TpacKTopHH X(t)

Ne 10 ITepenarounast GyHKIMSI Ha3bIBaeTCss MUHMMa/TbHO-(a30BOM, eciiv
BCE ee HY/IU Pacro/aratoTcs B JIeBOM IO/IYIIIOCKOCTH
BCe ee HyJIM U T0/II0Ca PaCcro/aratoTcsi B IIPaBOH MOJYIVIOCKOCTU

BCe ee HY/IM U T10/TF0Ca pacriojiaratoTcs B JIeBOM TIO/TYTIJIOCKOCTH
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BCe ee I0JIK0Ca pacrio/iaratoTcsa B HpaBOﬁ TOJIYIVIOCKOCTH

BCe ee HYy/IM pacCriojiararoTcs B HpElBOﬁ TTOTYTIZTOCKOCTH
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