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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.04.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUICTEMBI ITPIBOJOB, MEXATPOHUKA U
POBOTOTEXHUKA
JKykoB FOpwuii AnekcaHpoBuY, CTapILuii pernosiaBareb

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel U8 CUCTEMBI ITIPUBOZIOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytomuii kKadenpoii CtaxkkoB C.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N8 CUCTEMBI ITPUBOJ OB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBepytomuii kKadenpoii CtaxkkoB C.M., A.T.H., Tipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
COBPEMEHHAS{ TEOPUSA YITPABJIEHVS POBOTOTEXHNYECKUX CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TICK-2.1 — cnocoOHOCTh COCTaB/IAThL MaTeMaTHUeCKre MOJe/d, TIPOU3BOAUTL PacueThl U MPOEKTUPOBaHUE
MEXaTPOHHBIX U pOOOTOTEXHUUECKUX CUCTEM, MX TIOACHUCTEM, BKJIIOUAsT UCTIONHUTE/IbHBIE, HH(POPMAI[MOHHO-
CEHCOpHbIe U YIIPaB/IsiolIyie MOAY/IN

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-2.1

3HAHUA:

Ha YpOBHE BOCIIPOM3BeZleHNs U TIOHUMaHUsl 3HaTh —

- COBpeMeHHbIe TIPe/ICTaB/IeHNs], MOZie/I OObEKTOB yIpaB/eHus];

- ocobeHHOCTH (DM3MUECKHX TIPOLIECCOB M MCC/Ie0BaHUSI HEJIMHEMHBIX CHCTeM YIpaBJieHHs, METOAbI
TeOopUH yCTOMUHBOCTH;

- OCHOBHBIE MOHSTHSL U METO/bl TEOPUU MOZIaTIbHOTO YIIpaB/IeHNS;

- OCHOBHBIE TIOHSITUSL M METOZbl TEOPUU MleHTH(UKALIY;

- OCHOBHble TIOHATHSI M MeTO[bl TEOpPUM ONTUMAaAbHOIO YIIpaBjeHHs, TeOpUM ONTUMaabHOMN
¢dunsTpaLuy;

- OCHOBHBbIE TIOHATHS ¥ METOZbI TEOPUY UYBCTBUTELHOCTH, TEOPUHM POOACTHOTO yIIpaB/IeHMS;

- OCHOBHBIE MOHATHSL U METO/bl TEOPUU a/lalITUBHOIO yTIPAB/eHUs;

- 0a3oBble TIOHATHS TEOPUM HEUETKUX MHOXKECTB U e€ TIpMeHeHWe B TeOpHUM aBTOMaTHUueCcKOTo
yTpaB/eHus;

- TIOHATHE O HEMPOCETeBOM YIIpaB/eHUM, MeTO/bl NMPUMeHEeHUs] UCKYCCTBEHHBIX HeHPOHHBIX ceTell B
cucTeMax yTipaB/ieHUs;;

YMeHus:

TeOpeTHUeCKH 1 MPaKTHYeCKH YMeThb —

- TPOBOJUTL aHANIM3 YCTOMYMBOCTH HEJMHEHHBIX CHUCTeM YIIPAB/IeHHUs, BBISB/IATH aBTOKOJeOaHUs,
TIPUMEHSITh MeTO/] FapMOHHNYeCKOU IMHeapu3aliy;

- WCTO/b30BaTh CPeZCTBa HeJIMHEeMHOW KOPPeKLMM TIPY CUHTe3e CHCTEM aBTOMaTHUeCKOrO yIpaB/eHHs
T0 3a/]JaHHBIM KPUTEPUSIM;

- pelarh 3a/,a4y MOZIa/IbHOTO YIIpaB/leHNs], IPUMEHSTh MeTO/bl MOZIa/IbHOTO YIIpaB/leHuUs1 /i/Isl CUHTe3a;

- pelaTh 3aJauyd ONTMMAa/bHOIO YIpaB/eHus, OCHOBaHHble Ha MPUMEHEHWU NPHUHLMIA MaKCUMyMa
[ToHTpsirvHa, TMHEeHHO-KBa/ipaTUUHble 3a/lauy ONTHMH3aLMY;

- YMeTb CUHTe3WPOBaTh Hab/oaTeI COCTOSIHMSL CUCTEM Pery/IMpPOBaHuS;

- YMeTb TIPUMEeHSITb MeTOZAbl TeOPHWU UYBCTBUTENBHOCTH [/ aHaaM3a M CHHTe3a poOAaCTHBIX CHUCTEM
yrpaB/eHus;

- IPUMEHSATh METOZbI TEOPUY UJeHTU(UKALIMH /15 OLIeHKU ITapaMeTpoB 00bEKTOB Pery/MpoBaHus;

- yMeTb pa3pabarbIBaTh U CHHTE3MPOBATh a/|alITUBHBIE METO/bI YIIPaB/IeHHS;

- YMeTh NIPUMEHSTh TEOPHIO Ha OCHOBE IpaBU/I HeUETKOW JIOTHKY [i/1s1 IOCTPOEHKS! Pery/siTOPOB CUCTEM
yTIpaB/ieHus;

- YMeTb CHHTEe3UpOBaTb CTPYKTYPbl HCKYCCTBEHHBIX HEHDOHHBIX CeTeill [/ pelleHds 3ajau
yTpaB/ieHus;;

HABbIKU:

VIMeTb HaBbIKU U BaJieThb —

- UMeTb HaBbIKM CO3[j@aHHSl MoOfeseli MHOTOCBSI3HBIX HeIMHEMHBIX CHUCTeM YIIpaB/eHusi, HaBbIKU
pellleHus1 3ajlau COBPeMEHHOM TeopuW YTpaB/jeHusi B TAKeTaX MaTeMaTUYeckOro MOZAeMpOBaHHs, UMeTb
HaBBIKM CO3/laHUS a/ITOPUTMOB yTIpaB/IeHUs] HA OCHOBE SI3bIKOB ITPOrPaMMUPOBAHKS BEICOKOTO YPOBHS B Cpejiax
MaTeMaTU4yeCKOro MOJe/IMPOBaHMUS;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucunnmmaa COBPEMEHHASA TEOPUSA YITPAB/IEHUA POBOTOTEXHUYECKUX
CUCTEM sBnisieTcsl JUCLIMIUIMHON YacTH, (popMupyemMoii yuacTHHKAMH 00pa3oBaTeTIbHBIX OTHOLIEHUH
0J10Ka 1, TporpaMMeI IMO/ITOTOBKY 110 HariparJieHnto 15.04.06 MexampoHuka u pobomomexHukda.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCcKoW TOATOTOBKM 0OakajiaBpa M CIYKUT OCHOBOH [y ocBoeHus auciurvdH: HAYUYHO-
NCC/IEJOBATEJIBCKASA PABOTA, COBPEMEHHBIE METO/bI YIIPABJIEHUSA
POBOTOTEXHUYECKNMU CUCTEMAMU, KOHCTPYNPOBAHUE CUCTEM ITPUBOJOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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TICK-2.1

Pa3pen 1. OcHOBHBIe NOHATHSA COBPEMEeHHOM TeopuH ynpasienus. 1.1 Beesienve B
npeameT. OCHOBHBIE TIOHSATHS 1 OTIpeie/ieHHs COBPeMeHHO# TeopuH yripaenenusi. Vicropust
5 9 Teopuu yrpasienus. Knaccudukaliys HanpasieHHi COBpeMeHHO#H Teopuu yrpasenus. 1.2 16 4 2 5 12 5
TIpUHLMIBI U MeTOZABI yrpaB/eHus. Mogienu ciucteM ynpasienyst. [TepesaTounsle GyHKLINUY U
TIPOCTPaHCTBa COCTOSIHHUA. HenpepblBHme JIMHEWHBIe CUCTEMBI. [[PICK])ETHLIE CHCTEeMBI.
He/iHeliHble CHCTEMBI.

Paspen 2. MopanbHoe ynpassienue. 2.1 [ToctaHoBKa 3alaui MOZabHOTO yTIpaB/IeHHs].
5 9 CriekTp MaTpuLbl. MoiabHOe yrpap/ieHue B CUCTeMaX «BXOA-BbIXoa». Popmya AKKepMaHa. 16 4 2 P 12 5
2.2 MarpuuHoe ypaBHeHHe CuibBecTpa. 3aMblKaHue ypaBHeHUs1 CubBecTpa. 2.3 Mepsl
MOZJa/IbHOI'0 JOMHUHUPOBAHHUA. ABTOMaTl/BaLU/IH BBIGOpa CIIeKTpa.

Pa3pen 3. HesimHeliHble cucreMbl ynpasirenus. 3.1 Teopus ycroitunBoct JIsmyHoBa.
YeroiiunBocTb 1 yHKLmM JIsnyHoBa. 3.2 Teopems! ycroiiunBocTy JIsmyHoBa. Teopema

5 9 32 8 4 4 24 12

Kpacosckoro. 3.3 Cesa3b MeTozia JIsnmyHoBa € UaCTOTHBIMU MeTozamu. Teopema Jlypbe. 3.4

TToHsTHE MAaCCUBHOCTH.

Paspen 4. OcHoBbI Teopuu HaeHTHGHUKanuu. 4.1 TTocTaHOBKa 33/jauu UAEHTHU(DUKALIUH.
Kpurepun uzpentudukanun. Knaccubukays metozoB uaeHtibukaimu. Kpurepuu

5 9 32 8 4 4 24 12

npeHTudHULMpyeMocTu. 4.2 VieHTH(UKaLMs Ha OCHOBe MeTOZ|a HAMMEHBLINX KBazipaToB. 4.3

PeKyppeHTHbIe alropuT™bl HAeHTH(HKALKH. 4.4 PeKypCHBHBIE aTOPUTMbI HIEHTH(UKALMH.

Pa3pen 5. OnTumasnbHoe ynpassienue, 5.1 ITocTaHoBKa 3a7jlaui ONTHMa/IbHOTO yTIpaB/IeHHUsI.
5 9 Knaccudukanust 3aa4 onTUMaibHOrO yrpasieHus. 5.2 BapualjioHHOe ucunciieHye. 5.3 48 10 5 5 38 16
Ipuniyn Makcumyma IlonTpsaruna. 5.4 /luHaMuueckoe nporpaMMupoBaHue. 5.5

AHanMTHYeCKoe KOHCTPYHPOBaHHUe perysitopos. 5.6 HeymHeliHoe mporpaMMupoBaHuye.

Bcero 3a 9 cemecTp 144 34 17 17 110 50

Pa3gen 6. CHHTe3 ONTHMAa/IbHBIX leTePMUHHPOBAHHBIX M CTOXaCTHYECKHX cucTeM. 1.1
Hab6moparem. Habmogarenu nosHoro nopsizika. 1.2 Habroparesi NOHMKeHHOTO TOpsiKa.
5 10 Hab6moparess JlroenGeprepa. 1.3 CHHTe3 ONTUMAaIbHOMN CTALIMOHAPHOM CHCTEMBI IO 28 8 4 4 20 10
VHTerpabHOMY KBaJIpaTUYHOMY KpuTepHio. 1.4 CHHTe3 ONTUMabHON HecTaliOHapHOM
CHCTeMbI 110 UHTErpabHOMY KBa/ipaTUUHOMY KpuTeputo. 1.5 3a/jaua onTumasbHO
¢unbrpanpn. YpaBHenne Bunnepa-Xornda. ®unstp Bunnepa. 1.6 @ubrpst Kanmana-broccn.

Pa3paen 7. PoGacTHoe ynpasienue. 2.1. MarpuuHble 1 BEKTOPHbIE IPOCTPAHCTBA B
COBpeMeHHO}i Teopu yrpaeieHust. Hopmbl curHanos u cucteM. CeoiictBa Matpuil. Hoo-
5 10 npoctpaHcTBo. H2-npocrpaHcTso. 2.2. dyHKIMK uyBCTBUTENBHOCTH. OLleHKH KauecTsa C 8 8 4 4 20 10
TIOMOILL{bIO (PYHKLIMU UYBCTBUTEIBHOCTH. 2.3 3a/1a4a onTuManbHoi Hoo-cTabumsauuu. 2.4
«J1Ba-PUKKaTH» Mofixoz K pellieHuto 3aauu Hoo-ontrManbHoro yrnpasnenus. 2.5 H2-
ONTHUMa/bHBIN perysaTop. 2.6 Hoo-onTumanbHbIN peryssTop.

Paspen 8. AxantuBHoe ynpasienue. 3.1 Onpe/iesieHus 1 KaaccubUKaLys ajalTUBHBIX
cucreM. Turel HeonpefeneHHo cTel. 3afaua afanTanyy. CTPyKTYphI aJATUBHBIX CUCTEM. 3.2
5 10 MeToppl CHHTe3a anropuTMoB afanTanyu. 3.3 IToucKoBble ajanTHBHEIE cUCTeMbl. CHCTeMbI 28 3 4 4 20 10
9KCTPeMasIbHOTO yrpas/eHus.. [ToUCKOBbIe alIrOPUTMbI HETPSIMOTO /Il TUBHOTO YTIPaB/IeHHs.
3.4 BecriouckoBble aJJaNTUBHbIE CHCTeMbL. I'pa/jieHTHbIe aITOPUTMBI ajanTayu. 3.5
AJIarTHBHbBIE CHCTeMbI Ha OCHOBE H/eHTH(HHKALMOHHOTO MOAX0/Aa.

Pa3pen 9. Heuerkas JIorHKa B 3ajjauyax ynpassieHus. 4.1 [ToHATHe 0 HEUETKOIT JIOTHKe.
O6nactu mpuMeHeHus. Victopusi co3aanust HarpasnieHust. 4.2 HeueTkoe MHOXeCTBO.
XapaKTepUCTHKHM HeUeTKMX MHOXecCTB. OrnepaiLjuy ¢ HeueTKMMU MHOXecTBaMu HeueTkast 1
5 10  |muHrBucTHYeckas nepeMeHHas. 4.3 Heuetkue uncna. Onepanyu ¢ HeueTKMMH 4uciamMu. 4.4 24 4 2 2 20 10
CTpyKTypa HeueTKOH JIOTHKH B 0611jeM JIorH4ueckoM BeiBoze. HeueTkuii BEIBOA: ANTOPUTM
Sugeno. Anroputm Larsen. Anroputm Tsukamoto. Metozs! fedasudukanun. 4.5 YrpasneHue
Ha OCHOBe HeuyeTKOH JIOrMKu. JIoCTOMHCTBA M Hefl0CTaTKH.

Paspen 10. UcKyccTBeHHbIe HeHPOHHBIE CeTH B 33/ja4ax ynpaseHus. 5.1 OcHOBHbIe
STarlbl Pa3BUTHsI TEOPUM UCKYCCTBEHHBIX HeHpoHHbIX ceTelt (MHC). Knaccudukanums MHC.
5.2 CTpyKTypa UCKycCTBeHHOro HeiipoHa. 5.3 Ctpyktypsl MHC. 5.4 Anroputmsl 06y4eHust
5 10 VHC. AnroputM obparHoro pacripoctpaHenust ommbku. 5.4 MHC B cucTeMax ynpaBreHust: 36 6 3 3 30 10
peleHye 3afaun uaeHTUdUKanuu. 5.5 MTHC B cucTeMax yripaB/eHus: IPOrHO3Mpyolee
ynpasnienue. 5.6 THC perynsTopsl B cuctemax yrpasieHdsi. CUHTe3 HelipoCceTeBOH CUCTeMbI
yIipaB/ieHHs1 Ha OCHOBE MHBEPCHOI Mofie/ 06bekTa. CHCTeMa ynpaB/ieHust. C PSIMOi U
WHBEPCHOH MoZe/ISIMU 06beKTa.

Bcero 3a 10 cemecTp 144 34 17 17 110 50

Bcero no gucuuninHe 288 68 34 34 220 100

3.2. AyAuTOPHBII NPAaKTUKYM

Oo0neMm,
No Homep 1 HaumeHOBaHUe
TeMa NpakTH4eCKOro 3aHATHSA aya.
n/n pasaesa AMCLUIIMHBI
4acos
Pasgen 1. OCHOBHBIE TOHATUS
1  |coBpeMeHHOU TeopuH [IpexncraBneHue Mofesieil CUCTeM yHpaB/aeHUs 2
YIIPABJIeHUS.
2 |Pasgen 2. MopganbHOe MoganbHOe ynpaB/ieHue B CUCTEMax «BXO[-BbIXOZ». 2
yIIpaBjIeHHe. ®opmyna AkkepMaHa. MarpuuHoe ypaBHeHue
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CusbBecTpa

3 Paznen 3. HenvHeliHble cUCTEMBI Popmitp OBaHHS (yHiupn JlmyHOBa 2
4 |ynpasnenus. Teopemsl ycrorunsocTuy JIsnyHoBa. OnpefiesieHre Touek 7
T1OKOS1
5 Pasgen 4. OcHOBBI TEOpUU VpenTrdukanys Ha OCHOBe MeTO/la HAMMEeHBIINX 4
HnaeHTH(UKaLN. KBa/lpaToB
6 [IpumeHeHMe BapyUallMOHHOE UCUMC/IEHHUS [J1s1 CO3LaHUS 2
Paszpen 5. OntumansHOe peryssaropa
7 YTIpaB/1€HHE. Co3spanue pery/siTopa Ha OCHOBe IIPUHLMITA MaKCUMyMa 3
IToHTpsAirnHa
Bcero 3a 9 cemecTp 17
8 CunTe3 Hab/moaTe 15 IOTHOTO TIOPsSiKA 2
Pasgen 6. CrHTE3 ONTUMAJIBHBIX — —
[1eTePMHHUPOBAHHBIX 1 CuHTe3 OnTUMaabHOW CTal[MOHAPHOW CHUCTEMBI T10
9 | CTOXACTUYECKIX CHCTEM. HHTerpa/lbHOMY KBa/JJpaTUMHOMY KPUTEPHUIO. 2
INpumenenue ¢punbTpa Kanmana-broccu
10 DYHKIUU UyBCTBUTE/ILHOCTH. OLIeHKU KauecTsa C 9
Pa3gen 7. PobacTHoe yripaB/ieHue. [TIOMOILbI0 (DYHKLIMK YyBCTBUTE/IbHOCTH
11 Cunrte3 Hoo-onrrmanbHOro peryniaropa 2
12 |Paszen 8. AganusHoe AjanTyuBHBIE CUCTEMBI HAa OCHOBE MIeHTHU(UKALIIOHHOTO 2
yIIpaBJIeHue. JOAX0A
13 BecniovickoBele afianTUBHbIE CUCTEMBI 2
Pazgen 9. HeueTkas /iorvka B .
14 CuHTe3 peryisTopa Ha OCHOBe HEeUeTKOW JIOTUKY 2
3a/jauax yIpasJIeHusl.
Pasgen 10. MckyccTBeHHbIE .
15  |HelipoumsIe ceTH B 3agauax MHC B cucTtemax ymnpaB/ieHUsi: pellieHue 3aJaun 3
UIeHTUDUKAI[IN
yIIpaBJIeHUSI.
Bcero 3a 10 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep M HaMMeHOBaHHE Oo0nemMm,
Copep)xaHue yueOHOro 3aiaHus
n/n pa3jesna JUCIUILTUHbBI 4acoB
Pa3pen 1. OcHOBHBIe W3yueHue mipeZlyCMOTPEHHBIX TPOrpaMMOi AUJaKTUUeCKUX
1 |moHATHS COBpeMeHHOM! eIMHUI] 110 peKoMeHjyeMoii uteparype. [loAroToBka K jsiekuysim | 12
TeOpUU yTpaB/ieHUsl. Y MIPaKTUUeCKUM 3aHSITHSIM.
W3yueHue 1ipeZlyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKUX
9 Pazgen 2. MoganbHoe eIHULI TI0 peKoMeHyeMo# yiuteparype. [1oAroToBKa K JIEKIUSIM 12
yIIpaB/ieHue. Y MPaKTUUeCKUM 3aHSTHSIM. BrinonHeHue 1-3Tamna JomalliHero
3a[aHUs.
W3yueHue 1ipeZlyCMOTPEHHBIX POrPaMMOi AUJAKTUUEeCKUX
3 Pazpen 3. HenuHeliHbie eIUHULL 110 peKoMeHAyeMoil iuteparype. [1oAroToBKa K JIeKLUSIM 24
CUCTEMBI yTIpaB/IeHus. Y TIPaKTUYeCKUM 3aHATHSAM. BbInonHeHWe 2-3Tana fomaliHero
3a/laHusl.
W3yueHue nipejyCMOTPEHHBIX MPOrPaMMOM AUJAKTHYECKUX
4 Pasgen 4. OcHOBBI TeOpUY |eAWHUL] 110 peKOMeH/[yeMoi uteparype. I1oAroToBKa K JIeKLHAM 24
AeHTU(GUKaLWH. Y NIPaKTUYeCKUM 3aHATUSAM. BeironHeHue 3-3Tamna JomalliHero
3a/laHusl.
W3yueHue nipe1yCMOTPEHHBIX MPOrPAaMMOM AUJAKTAYECKUX
5 Pasgen 5. OntumansHOe  |eAWHUL 110 peKoMeHyeMoi uteparype. I1oAroToBKa K J1eKLHAM 38
yIipaBJieHue. Y NIPaKTUUeCKUM 3aHATUSAM. BrironHeHne 4-3Tamna JomallHero
3a/laHusl.
Bcero 3a 9 cemectp 110
Pasgen 6. Cunres V3yueHne npeZlyCMOTPEHHBIX IPOrPaMMOH AUJAKTHUE CKAX
g |OMTHUMA/BHBIX e/IMHUL] [10 peKoMeHyeMoi ireparype. I1oAroToBKa K JIeKLHAM 20
[leTepDMUHMPOBAHHBIX U (M [IPAKTUYECKUM 3aHATUAM. BbirosiHeHue 5-6 3Tarnos JOMallHero
CTOXaCTUYECKUX CUCTEeM. |3aJaHusl.
7  |Pa3men 7. PobacTtHoe W3yueHue npeZlyCMOTPEHHBIX MPOrpaMMON AUJAKTHUUEe CKAX 20
yIIpaBJieHue. eIMHUL] 110 peKoMeHyeMoii utepatype. IIoAroToBKa K JIeKLHAM
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Y MIPaKTUUeCKUM 3aHSATHSIM. BrINonHeHue 7-3Tamna JoMalllHero
3a/laHusl.
W3yueHue 1IpelyCMOTPEHHBIX POrPaMMOi AUJAKTUUECKUX
8 Pasgen 8. ApgantuBHOe eIUHULL 110 peKoMeHAyeMoil iuteparype. [1oAroToBKa K JIeKLUSIM 20
yIipaB/ieHue. Y MIPaKTUUeCKUM 3aHSATHSIM. BrinonHeHue 8-3Tara JomalliHero
3a/laHusl.
Paszien 9. Heuerkas N3yuenue Tpe/lyCMOTPeHHBIX MPOrpaMMOM AUJAKTAYECKUX
9 |noruka B 3agauax eIUHULL 110 peKoMeHAyeMoil iuteparype. [1oAroToBKa K JIeKLUSIM 20
TDABCHIS, Y TIpaKTUUeCKUM 3aHATUSM. BeinonHeHne 9-3Tana gomaliiHero
3a/laHusl.
Paspen 10. V3yueHue npeZlyCMOTPEHHBIX MPOrpaMMON AUJAKTUUeCKAX
10 NckyccTBeHHbBIE e/IMHUL] 110 peKoMeHyeMoid uTepatype. I1oAroToBKa K JIeKLHAM 30
HellpOHHBIe CeTH B 3a/jauax|y MpakKTHueCKUM 3aHATUSIM. BeinonHenue 10-3Tana fjoMalliHero
yIIpaBJ/IeHUSI. 3a/laHusl.
Bcero 3a 10 cemectp 110
4. ®OPMBbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 |34 5 6 |7 8 9/10| 11| 12 |13 |14 |15|16 17
9 BP31 Bp34, A3 |AP| | A3,BP34 | | AP\ 43| BP34 [ A3| 43 [P | Bormp. Ok3
10 43, Bp34 | Op| | O3, BP34 | | AP A3 | BP34 | 43|43 [P | Bormp. Ok3
YcnoBHble 0003HAUEHUS:
¢ TP — nriarHoCTHYecKas pabora;
e BP3]I — Bonpockl 0 pasgeny;
e 13 — jomMalliHee 3alaHUE;
e Bomnp. 3K3 — BONPOCHI K IK3aMEHY.

TeKyiuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
[TMarHoCTUYeCKasi pabora;
BOTIPOCHI TI0 pa3fieny;
JIOMallTHee 3a/1aHuE;
BOIPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTamus POBOAXUTCS B popMax:
JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. P. AHApHeBCKHH. . 3a/jaui U MeTobl afganTtuBHOro yrnpasneHus. CII6.BI'TY "BOEHMEX" um. /1. ®.
YctunoBa, 2012, 311. pec.
2. B. P. AusipuieBckuid. . TeopeTuueckue 0OCHOBBI aBTOMAaTHU3UPOBAHHOTO yripaeyenus. CI16. 5T TY
"BOEHMEX" um. I. ®@. YctuHoga, 2008, 1. pec.
3. B. A. becekepckuii, E. IT. ITonos. . Teopust crctemM aBToMatrueckoro yrpaenenus. CII6.: ITpodeccus,
2003, 169 3k3.
4. [I. II. Kum. . Teopust aBTOMaTHUeCKOr0 yripas/jieHNs. MHOroMepHble, HeJIMHEeNHbIe, ONTUMalIbHble 1
aganTyiBHbIe cucteMbl. Mocksa: FOpaiit, 2020, a51. pec.
. . T1. Kum. . Teopusi aBTOMaTUUeCKOTO yrpaiieHusi. Mocksa: FOpaiit, 2022, 351. pec.
. E. 1. FOpeBuu. . OcHoBbl pobotorexuuku. CI16.: BXB-ITetepOypr, 2007, 41 3K3.
7. U. A. Kansie, B. M. Jloxun, V. M. Makapos. . VInTe/ekTyaibHble po60Thl. MOCKBa:
MammHocTtpoenue, 2007, 551. pec.
8. K. A. ITymnikos, H. /1. Erymnos, A. 1. T'aBpusioB. MeTozibl pobacTHOTO, HEMPO-HEYETKOTO U aJJaNTUBHOTO
yrnpaBnenus. M.: U3g-so MI'TY um. H. 3. Baymana, 2002, 19 3ks.
9. P. lopd, P. Bumor. . CoBpeMeHHbIe CHCTeMBI yripae/ieHust. M.: JIa6. Ba3oBbix 3Hanwuii, 2002, 18 k3.
10. C. JI. 3enkeBuu, A. C. FOmenko. . OCHOBBI yIpaB/IeHUs] MAHUITY/ISALIMOHHBIMU poboTamu. M.: M3a-Bo
MI'TY um. H. 3. baymana, 2004, s51. pec.

Ul

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:

1. K. A. Ilynkos, H. [I. Erynos, A. V1. bapkud. MeTo/p! KiiacCu4eCKOW ¥ COBpeMeHHOH TeOpUn
aBTOMaTUueckoro ympasseHus. T. 5 MeToabl COBpeMeHHOM Teopyuy aBTOMaTUueCKOro yIpaB/ieHus!.
BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2004, 2 3K3.

2. K. A. Ilynkos, H. M. Erymnos, E. M. BopoHoB. MeTozb! KiacCcuueCKOW U COBPeMeHHO Teopuu
aBTOMaTuueckoro yrpaeieHus. T. 2 CtatucTuueckasi [UHaMHUKa U UeHTU(PUKALUS CCTeM
aBroMaruueckoro ynpasieHus. BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2004, 3 5K3.

5.3. Ilepuogrueckue U3gaHust:

1. ABTOMAaTH3aLMs NIPOLIeCCOB YIIPaBJIeHUs;
2. lndhopMaLiioHHO-M3MepUTe bHbIe U YTIPAB/ISIOLIe CUCTEMBI;
3. IIpo6sieMbl MaLLTMHOCTPOEHUS U aBTOMAaTU3aL{|H.

5.4. ITepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — O6pa3oBatenbHas maatdopma «HOpaiiT». [I7st By30B U CCy30B.;

3. https://repository.library.voenmeh.ru/jspui/ — ®yHnamenTansHas 6ubmoreka bBI'TY « BOEHMEX» um.
H.®. YctuHoBa.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatrionasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBu/ia, cTaHAapThl
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:



He Tpebyercsl.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcsl.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
COBPEMEHHASI TEOPUS YIIPAB/IEHUSI POBOTOTEXHNYECKUX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna COBPEMEHHASI TEOPUSI YIIPABJIEHUA POBOTOTEXHMUYECKUX
CUCTEM siBisieTcsl JUCHMILIMHON 4acTH, (hopMHpyeMOH yYaCTHHKAMH 00pa30BaTe/IbHBIX OTHOIIEHHH
0/10Ka 1, mporpaMMbI MOATOTOBKH I10 Haripas/ieHuto 15.04.06 MexampoHuka u pobomomexHukd. JUCLATIIMHA
peanu3syetcsi Ha (akymsrete M VHbopmauroHHbIX U yrpaeisiomyx cucremM BI'TY "BOEHMEX" um. [J.®.
Ycrunora kadenpoii 18 CUCTEMBI ITPMBOJOB, MEXATPOHUKA 1 POBOTOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
IICK-2.1 crocobHOCTb COCTaB/ISTb MaTeMaTHuyeCKHe MOJe/H, IIPOM3BOJUTb pacueThl W IPOEKTHPOBAHHE
MeXaTPOHHBLIX U POOOTOTEXHUYECKUX CHCTEM, UX MOJCUCTEM, BKJIFOUAs MCIMOHUTEbHbIE, WHPOPMAIMOHHO-
CEHCOpHbIe U yIpaB/IstoLe MOAY/IN.

Copep>XaHue JUCLIMIUIMHBI OXBATbIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C OCBOeHHeM 0a30BbIX HampaB/ieHHH
COBPEeMEHHOM TEeOpHH YIpaB/eHHs: TeOpHsl HeJIMHeWHOro yIpaB/ieHHs, Teopus ONTHMAlbHOTO YIpaB/eHus,
Teopusi WAeHTU(VKAIUY, Teopusl ONTHMATbHOTO YIIPABJeHMs, TeOpHs aJallTUBHOIO YIIpaBJeHHs, TeOopHs
pobacTHOTO yIIpaB/ieH!s, TEOPHSI HEYeTKOTO yTIpaB/IeHus], TeOPHsi HeHPOCEeTeBOTO yIpaB/ieHus!.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI 110 paszieny;
e /lOMalllHee 3a/laHue;
e BOMPOCHI K IK3aMEHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOmias TPyZ0OEMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 8 3.e., 288 u. TIporpamMMol JUCIUMJIMHEL
TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHs (34 W.), camocTosiTenbHast paborta
ctyzeHrta (220 ua).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
COBPEMEHHASI TEOPUS YIIPAB/IEHUSI POBOTOTEXHNYECKUX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIUIIMHBI coCcTaBsgeT 288 4., U3 HUX 68 4. ayUTOPHBIX 3aHATUH, U 220 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHune padoThI Pexkomenjyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. OcHOBHBIE IOHATUS COBPEMEHHOU TeOpUH yIIpaBJIeHH .
P. Jopd, P. buiion. . CoBpeMeHHbIe CUCTEMBbI
yripaenenusi: M.: JIa6. Ba3zoBbix 3Hanuii, 2002 (171.1)
E. U. FOpeBuu. . OcHoBbl poboTtoTexHuku: CII6.:
BXB-Iletepbypr, 2007 (1. 3, r1.4)
N3yuenue npesyCMOTpeHHbIX C. JI. 3enkeBuy, A. C. FOmenko. . OcHOBbI
MPOrpaMMO¥ IUJAKTHUeCKUX eUHUL] | YIpaB/eHHs MaHUITY/ISILIMOHHBIMU pobotamu: M.:
110 peKOMeHJyeMoii iuTeparype. N3n-Bo MI'TY um. H. 3. Baymana, 2004 (1. 1) 12
IToproroBka K neKUysIM 1 N. A. Kanges, B. M. Jloxun, . M. Makapos. .
MPAaKTHUYeCKUM 3aHSATHSIM. WHTennektyanbHble podoThl: MOCKBa:
MarmmHoctpoenue, 2007 (BBeaenwe, 171. 1)
B. A. becekepckui, E. I1. ITonos. . Teopus cucrem
aBromaruueckoro yrpasnenusi: CI16.: TIpodeccus,
2003 (rn.1, rn.2)
Wroro no pasgeny 1 12
Paspen 2. MojanbHoe ynpaB/jieHUe.
VI3VaeHIe HDEIYCMOTDEHHBIX P. op@, P. bumorn. . CoBpeMeHHbIE CUCTEMBI
¥ DEAY p ynpaenienus: M.: JIa6. Ba3oBeix 3HaHuid, 2002 (1.
MpPOrpaMMON AUJAKTUYECKUX eIUHUL] 11)
110 PEKOMEHAYEMOM JIMTEPATYDE. b. P. AHgpueBckuii. . TeopeTHueckre 0CHOBBI
IToproroBka K neKUysIM 1 . 12
IDAKTIYECKIM 3aHSITHSIM aBTOMaTU3UpPOBaHHOTO ynpaenenus: CI16.BTTY
P ’ "BOEHMEX" um. 1. ®. YcruHoga, 2008 (r1. 17)
BrinosiHeHKe 1-3Tara goMallHero
S . I1. Kum. . Teopusi aBTOMarrueCcKoro yrnpasieHUs:
a ) Mocksa: FOpaiir, 2022 (rn1.1)
Wroro 1o pasgeny 2 12
Pazpaen 3. HenuHeliHbIe CHCTeMBbI yIIPaB/IeHHS.
b. P. AnzipueBckuil. . TeopeTHueckrie OCHOBBI
aBTOMAaTU3HUPOBAHHOTO yrpaenenus: CII6.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoga, 2008 (rn. 19, .
N3yueHue rpeayCMOTPEHHBIX 20, . 21)
y DeAy P . I1. Kum. . Teopust aBTOMaTUueCKOI0 yIIpaBJ/IeHUsI.
MpPOrpaMMOM AUJaKTUYECKUX eIUHUL] N
10 PeKOMEH/TyeMOM JTHTEpaType MHoromepHble, HelMHelHble, ONTUMasbHbIE U
) aflanTuBHBIE chcTeMbl: MockBa: FOpaiit, 2020 (1. 2,
IMogroroBKa K JIEKLIUSIM U rn. 3, rn. 4) 24
TPAKTUACCKIM 3AHATHAM. K. A. Ilynikos, H. 1. Erynos, A. 1. Bapkus. MeTogpb!
BrinonHeHue 2-3Tara JoMallHero . .
KJIaCCUYeCKOM U COBPEMEHHOW TeOpUH
3a/laHusl.
aBToMarhueckoro yrnpasieHus. T. 5 MeTogpl
COBpEMEHHOU TeOpUM aBTOMaTHUeCKOTO YIIpaBJIeHUS:
BI'TY "BOEHMEX" um. [. ®. YcTtuHoBa, 2004
(tn.4)
Wroro no pasgeny 3 24
13 22012



Pa3pen 4. OcHOBBI Teopun uaeHTUGUKAIAH.

N3yuenue ripefyCMOTPEHHBIX
MPOTPaMMO¥ TUAAKTHYECKUX eJUHHUI]
10 PeKOMEeH/IyeMOM JIuTepaType.

b. P. AuiprieBCcKui. . 3a/lauul ¥ METOABI a/IalITHBHOTO
ynpaenenusi: CI16.BT'TY "BOEHMEX" um. /1. ®.
YcrunoBa, 2012 (1. 6, r. 10, m1.11)

K. A. Ilynkos, H. [I. Erynos, E. M. BopoHoB.

[MoaroToBKa K JIeKLUSIM U MeTopbl K1acCUueCckKo U COBpPeMeHHOM Teopun 24
MPaKTUUeCKUM 3aHSTHUSIM. aBTOMaTUueckoro ympasseHus. T. 2 CraTucTuueckas
BeinosiHeHue 3-3Tana JoMaliHero [IMHAMYKa ¥ UJeHTU(UKaLUs CUCTeM
3a/]aHus. aBTOoMaruueckoro ynpasnenusi: bI'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2004 (1. 4)
Wrtoro no pa3peny 4 24
Pazgen 5. OnTuManibHOe yripaB/ieHHe.
N3yuenue npesyCMOTpEHHBIX o
v DEAY p B. A. becekepckui, E. I1. Tlonog. . Teopus cuctem
MpPOrpaMMON AUJAKTUUYeCKUX eIUHHL]
. aBTOMaruueckoro yrpasenust: CII6.: [Tpodeccus,
10 peKOMeH/lyeMOi1 JiuTeparype.
2003 (r71. 24)
IToproroBka K neKUysIM 1 38
. II. Kum. . Teopust aBTOMaTUueCKOr0 yIIpaB/IeHUS.
MPAaKTUYeCKUM 3aHSATHSIM. N
MHoromMmepHbie, HeJIMHeHHbIe, ONTUMAaJIbHbIE U
BrimonHeHue 4-3Tara JoMallHero .
azlanTuBHbBIE cucTeMbl: MockBa: FOpaiT, 2020 (r71. 9)
3a/laHusl.
Wroro no pa3zeny 5 38
Pa3pen 6. CHTe3 ONTHMAJILHBIX /IeTePMHUHUPOBAHHBIX M CTOXaCTHYECKUX CHCTEM.
N3yuenue npenycMOTpeHHBIX
MpPOrpaMMOl AUJaKTUYeCKUX eJUHU
porp A FIHIT . IT. Kum. . Teopysi aBTOMaTUueCKoOro yIipaB/ieHUsl.
10 peKOMEeH/lyeMOM JiuTeparype. o
MHoromepHble, HeJIMHEHHbIe, ONTUMAaJIbHbIE U
IlogroroBka K JIeKLIUSAM U . 20
ajanTyvBHbIe cucTeMbl: Mockga: FOpaiit, 2020 (.
MPaKTHUYeCKUM 3aHSATHSIM.
10, rn.11)
BrimonHeHue 5-6 3TanoB JOMariHero
3a/laHusl.
Wroro mo pazzeny 6 20
Pa3pen 7. PobacTHoe ynpag/ieHHe.
N3yuenue npeyCcMOTpPEHHBIX
MpOrpaMMol AUJaKTUYeCKUX eJUHU
porp AMA - A 1 K. A. Ilynikos, H. [I. Erynos, A. W. ['aBpunos.
10 peKOMeH/lyeMOi1 JiuTeparype. o .
MeTozibl po6acTHOTO, HEHPO-HEYETKOTO U
ITogroroBka K JIeKLUSIM U 20
aZlanTUBHOIO yrpasnenus: M.: U3g-so MI'TY um. H.
MPAKTUYeCKUM 3aHSATHSIM.
3. Baymana, 2002 (Yacts 1. r1.1, m1.4, 1. 7)
BrimonHeHue 7-3Tara JoMariHero
3a/laHusl.
Wrtoro no pazaeny 7 20
Pazgen 8. AxanTBHOE ynIpaB/ieHHe.
N3yuenue npeyCMOTpeHHbIX K. A. Ilynkos, H. [I. Erynos, A. V. I'aBpusos.
MpOrpaMMol AUJaKTUUeCKUX eITUHUL] MeTopbl pob6acTHOTO, HEHPO-HEYETKOTO U
10 peKOMeHyeMoii iuTeparype. aganTuBHOro ynpasnenusi: M.: 3g-so MI'TY um. H.
[ToaroToBKa K JIEKIUSIM U 3. baymana, 2002 (Yactsb 5. 11 1-6) 20
MPaKTUYeCKUM 3aHSITUSM. b. P. AHiprieBCKUi. . 3a/lauut ¥ METOABI /IalTTHBHOTO
BeinonHenue 8-3Tana foMaliHero ynpaenenusi: CI16.BT'TY "BOEHMEX" um. /1. ®.
3a/laHus. YctuHoBa, 2012 (1.1- r1.4)
Wrtoro 1o pa3zeny 8 20
Paspen 9. HeueTkas j1oruka B 3ajayax ynpaB/ieHHs.
N3yueHue nipeyCcMOTpeHHBIX
MpOrpaMMol AUJaKTUYeCKUX eJUHU
porp AAaK AHHHL K. A. Ilynikos, H. [I. Erynos, A. W. ['aBpunos.
10 peKOMeHlyeMOM JiuTeparype. o N
MeTozbl po6acTHOTO, HEHPO-HEUETKOTO U
INoaroroBKa K JIEKLIUSIM U 20
ajganTuBHOro ynpasnenus: M.: 3g-so MI'TY um. H.
MPAaKTUYeCKUM 3aHSITHSIM.
3. Baymana, 2002 (Yacts 3. 1. 1-4)
BrimonHeHue 9-3Tarna foMariHero
3a/laHusl.
Wroro no pasgeny 9 20
Pa3pen 10. UckyccTBeHHbIE HEMPOHHBIE CeTH B 3ajjauax yIpaB/ieHH.
N3yuenue nipelyCMOTpeHHBIX K. A. Ilynkos, H. [I. Erynos, A. 1. 'aBpusos. 30

MPOrpamMMO¥ TUAAKTUUECKUX eTUHHUI]
0 PEKOMeHZyeMOW JTUTeparype.

MeTo/ibl po6aCcTHOTO, HEHPO-HEUETKOTO U

14
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IMogroroBka K JIEKLIUSIM U ajanTuBHOro ynpasnenus: M.: U3g-so MI'TY um. H.
MIpaKTUYeCKUM 3aHATUAM. 3. baymana, 2002 (Hacts 3. 1. 1-3)
Brimonnenue 10-3Tarna JomMalliHero
3a/laHusl.
Nroro no pasgeny 10 30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
COBPEMEHHASI TEOPUSI YIIPAB/IEHUSI POBOTOTEXHUYECKUX CUCTEM

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e BOMPOCHI 10 paszeny;

e /IOMallIHee 3a/laHue;

e BOMNPOCHI K IK3aMEHY;

e 3K3aMeH;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Bomnpocs! o pasjeny
ITepeuens BONpOCOB MO paszenam npuBeiéH B YMK quCLUIIIMHBL

JomalHee 3aaHue
[Mpepsararorcs 9 JoMalllHUX 3a/laHUM 10 TeMaTHUKaM:
1. MoganeHbI# cuHTe3 peryssitopa. [Ipumenenne ¢popmynsl AKKepMaHa
2. AHanv3 yCTOMUMBOCTH HeJIMHeHHOH cructeMbl. @opMupoBanue GyHKLyK JIAmyHOBa.
3. ienTU(dUKaLIMS Ha OCHOBE MeTOJja HaMeHbLIINX KBaJpaToB
4. CuHTe3 pery/asTopa Ha OCHOBe MPUHLUIA MakCUMyMa
5. CuHTe3 onTUMabHOM CTal[MOHAPHOW CHUCTEeMBI 110 MHTErpaIbHOMY KBaJpaTUUHOMY KpuTeputo. CHHTe3
Hab/roaTesst
6. CuHTe3 onTUMabHOW CTaljMOHAPHOW CUCTEMBI 10 UHTErpaJbHOMY KBaJpaTUUHOMY KPUTEPUIO.
[Tpumenenue ¢unsrpa Kanmana-broccn
7. Cunte3 Hoo-onTrmManbHOro perynstopa
8. CuHTe3 aflanTUBHOTO pery/asTopa
9. [IpoeKTUpOBaHUE HEYETKOTO peryssitopa
10. Co3aaHue MCKYCCTBEHHOM HEMPOHHOM CeTH - nieHTH(HKaTopa 006beKTa

[omariHue 3aaHust BBITIO/HSIIOTCS 110 MHAVBUYaIbHBIM BapHaHTaM, IPeCTaB/IsIIOTCs OTBETH B (hopMe
OTYEeTOB O XO7le pelleHus 3aau. OTueThbl JO/KHBI COAEpKaTh TUTYJIBHBIM JIUCT, COfiepyKaHure, X0Z, paboThl,
3aksmouenue. OdopmiieHre Tab/HLI, WIMHOCTPALiA, (GOPMYJT 10/DKHO COOTBETCTBOBaTh TpeboBanusm 'OCT
7.32-2017.

WupvBuayanpHble 3aaHus 110 BapuaHTaM U IpUMephl 0TYeToB IpyBeseHsl B Y MK nuciuninHel.
ITporieaypa rnpyuema ZOMaIlHUX 3a/IaHHH BK/TIOYAET MPOBEPKY pa3pabOTaHHBIX Mporpamm (Mojeniel) B cpefie
MaTeMaTU4ueCKOT0 MO/Ie/IMPOBaHMs], ZeMOHCTPaIyi0 (DYHKIIMOHUPOBAHUS MMPOTPaMMHBIX MOJY/IeH. YCTHBIX
OTBeTOB Ha BOIPOCHI TIperofiaBaTeisl.

[MTonHoe Ge3011MO0YHOE pellleHHe JOMAIITHETO 3aJaHusl OLIEHUBAETCS Ha UTOTOBYIO oLeHKY 5 ("otmmuno"). ITpu
HECOOTBETCTBUM TPeOOBaHUSAM K 0)OPMIIEHHIO OTYETa UTOTOBAs OLleHKa cHKaeTcst Ha 1.0 6asa. Ipu
HETIO/THBIX WJTM HEBEPHBIX OTBETAX Ha BOMPOCKHI UTOTOBas OlleHKa CHIKaeTcst Ha 1.0-2.0 6anna

Bonpocsl K 3k3ameHy
[TepeueHs BOIIPOCOB K 3K3aMeHY npuBeféH B Y MK AuCLUNIIMHBL

JK3aMeH

OK3aMeH MPOBOAUTCS B YCTHOM UM MUChbMEHHOU hopMe 1o Gueram, cofiepyKaium 2 BOrpoca, BpeMsi
Ha TIOATOTOBKY O0TBeTOB - 20 MUHYT. [1pu MpaBUIBLHBIX U TOJIHBIX OTBeTax OlleHKa OTINUYHO. Eciu oTBeT
HETIOJIHBIM, TIperiofiaBaresib 3aaéT AOTO/IHHUTETbHbIE BOTIPOCKHL. I1py MpaBU/IBHBIX OTBETaX Ha BCe BOMPOCHI -
OLIeHKA OTJINYHO, B TPOTUBHOM C/Ty4ae eCjiv TPaBUIBHBIX 0TBeTOB Oosiee 80% - orleHKa xopoiiio. s
TI0/y4YeHus y0B/IeTBOPUTEIbHOMN OLIEHKU HY>KHO TIPaBUJIBHO OTBETUTh He MeHee, ueM Ha 60% BONpoCoB.
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JK3amMeH

DK3aMeH MPOBOJUTCS B YCTHOMW WJIM MTUCbMEHHOU (hopMe 1o 6uietam, CofiepsKaium 2 BOMpoca, BpeMst
Ha MOATOTOBKY OTBETOB - 20 MUHYT. IIpy NMpaBU/IbHBIX U MOJHBIX OTBETax OLleHKa OTIMYHO. Ecim oTBeT
HETIOJ/IHBIN, TIperiofiaBaresib 3aaéT A0TO/HHUTEeIbHbIe BOTIPOCHL. [1pU MpaBU/IbHBIX OTBETaX Ha BCe BOMPOCHI -
OLIEHKA OTJIMYHO, B TIPOTUBHOM CJ/TyYae ecJiv MpaBUIbHBIX OTBETOB 6osee 80% - orjeHKa xopoiio. s
TI0/TyYeHUs YI0B/IETBOPUTEIbHOM OlIeHKH HY>KHO TIPaBWILHO OTBETUTH He MeHee, ueM Ha 60% BOTIPOCOB.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHUe pa3/iesioB U
JMAJAKTHYECKUX eJUHHILY

BCEI'O

AyauTopHbIe

3aHATHUA B

KOHTAKTHOMH

dopme

BCEI'O

Jlekuu
IIpakTHueckue
3aHATUA

CamMocTosTenbHaa
paboTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

IICK-2.1

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pazpnen 1. OcHOBHBIE IOHATHA
COBpPeMEeHHOW TeoOpUH yINpaBJIeHH.

16

(9)]

Bormpocsl
o

pazgeny

Pazpgen 2. MopanbHoe ynpaB/ieHuUe.

16

12

Bompocsl
o
paszeny,
JomariiHee
3a/laHue

Pa3pen 3. HelmHeHHbIE CHCTEMbI
yIpaBJ/ieHHs.

32

24

12

Bornpocsl
o
pasgzeny,
HomarHee
3aj,aHue

Paspen 4. OcHoBBI Teopuu
uaeHTHUKALUH,

32

24

12

Bompocsl
o
paszeny,
Homarunee
3a/laHue

Pazgen 5. OnTuManibHOe yIIpaB/ieHHe.

48

10

38

16

Bompocsl
K
9K3aMeHy,
omariiHee
3a/laHue

Bcero 3a 9 cemectp

144

34

17 17

110

50

10

Pazfen 6. CuHTe3 oNTHMA/IBHBIX
JeTepMUHHUPOBAHHBIX U
CTOXaCTUYECKHX CHCTEM.

28

20

10

Bompocsl
o
paszeny,
omariHee
3a/laHue

10

Pa3gen 7. PobacTHoe ynpaB/ieHue.

28

20

10

Bornpocsl
o
pasgzeny,
Homarnee
3ajaHue

10

Paspen 8. AjanTuBHOe ynpaB/jieHue.

28

20

10

Bompocsl
o
paszeny,
Homarunee
3a/laHue

10

Pa3pgen 9. HeueTkas jioruKa B 3ajadax
ynpasBJ/ieHUs.

24

20

10

Bomnpocsl
o
paszeny,
JomarHee
3a/laHye

18
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Bormpocsl

o K
10 Paspen 10. MckyccTBeHHbIe HEMPOHHbIE 36 6 3 3 30 10 aK3aAMEHY,
CeTH B 33/jauax yIpaB/ieHus.
Homarinee
3ajaHue
Bcero 3a 10 cemecTp 144 | 34 | 17 17 110 50
Bcero no guciuninHe 288 | 68 | 34 34 220 100
19 22012




Kputepuu oneHuBaHus

IICK-2.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Bonpocbl omkpbimozo muna:

Yro npefcTapnsieT coboi mepegatouHasi QyHKIUS TMHeapU30BaHHOM 1[U(POBO
aBTOMAaTH4eCKOM CUCTEMBI

a.OTHolLIeHre BO3/IeHCTBUS U OTK/IMKA.
b.OTHo1IeHWe Z-Tipeobpa30BaHUM BO3IEUCTBUS U OTK/THKA.
c.OTHOLLIeHMe OTK/IMKA U BO3|eHCTBUSI.

d.OTHolleHrne Z-npeo0Opa30BaHMM OTK/IUMKA U BO3IEHCTBHSL.

Yro npefcTaBsieT coboki 00/1aCTh YCTOMUMBOCTHY JIMHEHHOH uMnyibcHo CAY Ha
KOMIL/IEKCHOM TIIOCKOCTHU?

a.IlpaByro NONyIII0OCKOCTh
b.BHelIHIO0 YacTh LIeHTPaabHOT0 Kpyra eJUHUYHOT0 pajryca
c.JIeByr0 MO/YIIOCKOCTD

d.BHyTpeHHOCTb IIeHTPaTbHOT0 KpyTa eJUHIUHOT0 pajunyca

ITpu KakOM KOpHe XapaKTepHUCTHUeCKOTO YPaBHEeHUs UMITy/IbCHAsi CHCTeMa TIepBOro
nopsizika 06/1a7jaeT HaubOJIBIIKUM OBICTPOAEHCTBUEM?

a.0,5
b.-0,5
c.0

d.0,9

Kakoit u3 KopHel XxapaKTepuCTUUeCKOTO YpaBHeHUsI JUCKPETHOW CUCTEMBI He
VIOB/IETBOPSIET HEOOXOAUMOMY U [JOCTaTOUYHOMY YC/IOBHIO YCTOHUHUBOCTH?

a.0,3 -j0,4
b.-0,3
c.-3

d.0,3

Kakyto 3a/1auy peliaroT B paMKax MO/|a/lbHOI'O yIIpaB/leHus?
Bribepute oiuH WM HECKOBKO OTBETOB:

* i peHT(ULMPYIOT apamMeTphbl BO3MYLLEHUS

* Pemienue ypaBHeHus1 CuiibBecTpa S

* OnipefenisAtoT >KenaeMbli criekTp MaTpuLipl Ac=A-BK

* OnpezieNsAtOT K/1aCC HeoIpe/ie/IeHHOCTH MOZie/in

* Boiumcsisiror Marpuiy obparHoit cBsizu K
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Ne 7

Ne 8

Ne 9

Ne 10

Kaxoil perysisiTop 0OTHOCST K ONITUMa/bHOMY YIIPaB/lIeHUIO?
Bribepure ofyH OTBeT:

[T perynsaTop

* [TogunHeHHSBIH perysasaTop

* LQR perynsarop

* PoGacTHBIN perynsTop

Kakyto 3amauy pemaet metog Mmakcumyma IToHTpsiruHa?
Bribepute oiH OTBET:

* 3a/lauy CHHTe3a aJJaliTHBHOUN CUCTEMBI

* 3azlauy cuHTe3a pobacTHON CUCTEMBI

* 3aJauy CHMHTe3a ONTUMAaJ/IbHOTO perynstopa

* 3a/lauy WHTeJI/IeKTyaIbHOTO YIpaB/IeHust

ITpu cunrese LQG — perynaropa HaxXOLAT:

BribepuTe OffH WM HECKOJIBKO OTBETOB:

* KoadduimeHnTs! ycuneHns B KaHanax 00paTHOU CBSI3W CUCTEMBI

* KoadduimeHTh! 06paTHO# CBSI3U TI0 OLIEHKe BEKTOpa COCTOSIHUS CHICTEMBI
* [TapameTps! Hab/FOAATEIST COCTOSTHUS

* KoapurieHTh 00paTHOM CBSI3U 10 BEKTOPY COCTOSTHUM CUCTEMBI

Kakue 3aziaun peliiaet Hab/m0AaTe/Ib COCTOSHUA?
Bribepute ofivH OTBET:

* OLleHKY BeKTOpa COCTOSTHUS

» OusbTpaLyo BEeKTOPa COCTOSHUSA

* [IpesckasaHye COCTOSIHUSL CUCTEMBI

» OUIETPALMIO BO3MYILIEHUI

B ueM nposiB/ISIOTCS JOCTOMHCTBA Habmogarensi?
BribepuTe OfH WM HECKOJIBKO OTBETOB:

* BO3MO)KHOCTh CTaOM/IM3alMY TI0 BEKTOPY COCTOSIHUS 0e3 M3MepeHuUs TIOJTHOTO BeKTopa
COCTOSIHUSI

* Bo3MOXXHOCTB CTa6HHH3aHI/II/I C 3a/laHHBIM Ka4€CTBOM Pery/iMpOBaHHsA
* 3aBHCUMOCTb OLIEHKH1 CTa6I/IJII/138L[I/II/I OT HeCTaLlMOHAPHBIX [TYMOB

* 3aBUCUMOCTB OIIeHKH COCTOSIHUSI OT CTPYKTYPHOMU, (PyHKI[MOHATBHOU U
TapaMeTpUYeCcKoil Heorpe1e/IeHHOCTH
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Bonpocbl 3akpbimozo muna:

Ne 1 Cucrema x =Ax+Bu , y=Cx+Du uMeeT MopsoK n=7. PaHr MaTpHLIbl HAOJFOAEMOCTH
rank{Ko}=5. CKo/bko HeHa0/Ir01aeMbIX [Te€PEMEHHbBIX COCTOSIHUS NU COZIePIKUT
cucrema?

Nu=
Ne 2 Cucrema x =Ax+Bu , y=Cx+Du umeet nopsiziok n=7. KosuuecTBo HeHab/oaeMbIx

repeMeHHBIX COCTOsIHUS Nu=3.

Kakoe 3HaueHWe nMeeT paHr MaTpuilbl HabmomaemocTu rank{Ko}?

rank{Ko}= ...

Ne 3 Cucrema x =Ax+Bu , y=Cx+Du umeeT nopsiiok n=6. PaHr MaTpul1[bl yIripaB/asieMOCTU
rank{Ky}=5. CKoyibKO HeyTpaB/sieMbIX TlepeMeHHbIX COCTOSTHUS NU COIepyKUT
cucrema?

Nu=
Ne 4 Cucrema x =Ax+Bu , y=Cx+Du umeer nopszjok n=6. KomuecTso Heymnpas/isieMbIX

IiepeMeHHbIX COCTOsIHUS Nu=2.
Kakoe 3HaueHHe uMeeT paHr MaTpuLibl yripasisiemMocTy rank{Ky}?

rank{Ky}= ...

Ne 5 Kakoii o011uii mopsiziok S uMeet ypaBHeHre MexaHuku M(q,&)+ §+N(q,9,&)=T aus
TPEX3BEHHOTO MaHUITYJISITOPA, Y KOTOPOTO BCe KMHEMaTUJeCKUe Maphl puHazexar 4
KJaccy?

S=...

Ne 6 ITpuBoAbI poboTa yIpaBsIOTCS HAa OCHOBE PACUeTHOTO MOMEHTa
(=M+(qd+Kp-e+Ki-e+Kd-é)+N, rae €=e), cunres [TV]] yripaBieHus peanusyercs u3
BeIpakeHnH w=const, Ki=o*w*w, Kp=3*w*n, Kd=3*w XKectkocTh MexaHuue CKoi
nepegaur C=1000 Hm/paj. MakcuMasbHBI MOMEHT MHEpLIMM Harpy3ku J=1 Kr*m*m.
Kakoe noporoBoe 3HaueHue umeeT i (6e3 yueTa JUHAMUKY TIPUBO/A)?

PaccuuraiiTe 3HaueHue:

WII=...

Ne 7 ITpu yripaB/ieHUH TIPUBOJAMHU POOOTa Ha OCHOBE PaCUeTHOr0 MOMEeHTa
(=M+(qd+Kp-e+Ki-e+Kd-é)+N, rae €=e) onpegenute koabduipents: [TN]]
yTpaBJieHusi, 00ecreurBaroLero KpaTHele 1eHCTBUTeIbHbIe KOPHU
XapaKTepUCTUYeCKUM TTOJTAHOMaM C coOCcTBeHHOM yacTotod =10
Kp=...

Ki=...

Kd=...

Ne 8 IMpu ynpaBieHuy NMpUBoiaMu poboTa Ha OCHOBE PACUeTHOTO MOMEHTA
(==M-(qd+Kp-e+Ki-e+Kd-¢)+N, rze €=e) onpegenute ko3(pduiientsr ITN]T
yTipaBieHusi, 00eCreyrBaroIiero KpaTHele JeliCTBUTeNbHbIe KOPHU
XapaKTepUCTUYeCKUM TIOJTMHOMaM C COOCTBEHHOW Y4acTOTOM k=5
Kp=...

Ki=...

Kd=...
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Ne 10

IMpu ynpaBneHUy NMpUBojaMy poboTa Ha OCHOBE PAaCYeTHOTO MOMEHTaA
(==M-(qd+Kp-e+Kd-é)+N) onpezenvre KoabdurmenTsi [1[1 yripasieHus,
00ecCreunBaroIero KpaTHele IeMCTBUTEIbHbIE KOPHU XapaKTePUCTHYeCKHUM MOJTMHOMaM
€ cobCTBEHHOH yacToTol W=5

Kp=...

Kd=...

IMpu ynpaBieHUy NMpUBOiaMy poboTa Ha OCHOBE PACYeTHOTO MOMEHTA
(==M-(qd+Kp-e+Kd-¢é)+N) onpezenvre KoabdurmenTsi [1/1 yripaBieHus,
00eCreunBaroIero KpaTHbie 1eHCTBUTE/IbHbIE KOPHU XapaKTePUCTHYeCKHUM MOJTMHOMaM
¢ cobcTBeHHOM yacToTol =10

Kp=...

Kd=...
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