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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

15.04.06 MexaTpoHHKa U POOOTOTEXHHKA
rog Habopa rpyrmbl: 2024
Iporpammy cocTaBui:
Kadeznpa 18 CUCTEMBI ITPMIBO/JOB, MEXATPOHIMKA 11 POBOTOTEXHUKA

2Kykos FOpwuii AnekcaHzipoBrY, CTapIIMiA MperofiaBaTe/lb

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel U8 CUCTEMBI ITPUBO/JOB, MEXATPOHUKA U POBOTOTEXHUKA
3aBepyromuii Kadeznpoii CraxxkoB C.M., f1.T.H., Ipod.

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

18 CUCTEMBI ITPUBOJIOB, MEXATPOHNKA 1 POBOTOTEXHUKA

3aBepytoiuii kadeapoit Craxxkos C.M., A.T.H., ipoc.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
COBPEMEHHBIE METO/IbI YITPAB/IEHVSA POBOTOTEXHUYECKNMU CUCTEMAMM

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-3 — ¢roco6HOCTb OCYIeCTB/ISITh MPO(eCCHOHANBHYIO AeSTeTbHOCTD C YUeTOM SKOHOMUUECKUX, IKOTOTHUECKUX, COL[HANbHBIX U APYTHX
OFpaHI/I‘{eHI/Iﬁ Ha BCeX 3Tarlax >XWU3HeHHOI'0 YPOBHSA

OIIK-6 — croco6HOCTE perliaTh CTaHAAPTHbIE 3aJaun NpodeCcCHOHAILHOMN [|esTe/IbHOCTY Ha OCHOBe MH(MOPMALOHHOM 1 6rbmorpaduueckoit
Ky/IETYpBI C IPUMeHeHHeM MH(OPMaljMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH

DOpMUPOBaHHIO KOMITETEHLIUH CITY>KUT JJOCTIDKEHHE C/Ie/[YIOIIUX Pe3y/bTaToB 00pa3oBaHuUs:
OIIK-3

3HAHUA:

Ha ypOBHe Ipe/iCTaB/IeHNUsI: OCHOB BJIUSIHUS KOHOMHUECKHX, KOJIOTMUeCcKUX, COL[Ma/IbHBIX OrPaHWYeHHH Ha BCeX JTarax KU3HeHHOTO
YPOBHS B IIPOLieCCe pellleHus pobieM COBPeMeHHOH TeOpUH YIIpaB/IeHHs;;

YMeHus:

TeopeTHUYeCKH U NMPaKTUUeCKH yMeTb: BHIMOTHUTE OLIeHKY BIUSHHS SKOHOMUYeCKHX, SKOJIOTUUeCKUX, COLMaIbHBIX OrpaHUueHHll Ha BCeX
jTarnax )XM3HeHHOrO YPOBHsI B TIPOL{eCCe IPUMEHEHHsI METOZIOB COBPEMEHHO! TeOPHH yIIpaB/IeHus B 3a/jauax poOOTOTeXHUKH;;

HABbIKU:

HUMeTh HaBbIKM pPa3pabOTKM aJropuTMHYECKOro M MPOrPaMMHOr0 ObecriedeHHst OLeHKHM BJIMSIHUSI YKOHOMHUYECKHX, JKOTOTHYeCKHX,
COL{Ma/IbHBIX OrPaHUY€eHHH Ha B rporiecce pa3paboTKH METO/|0B COBPEMEHHO TeOpUH YIIpaB/IeHHsl B 33ladaX pOOOTOTEXHUKY;.
OIIK-6

3HAHUA:

Ha YPOBHe IIpe/iCTaB/IeHUil ¥ OHUMaHUSI:

- 0 MeTofjax M crocobax pobacTHOro, aJanTUBHOTO, WMHTEJIEKTYalbHOTO YIIpaBleHHWsl MeXaTPOHHBIMH U pOOOTOTEXHMYECKUMU
CHCTeMaMy;

YyMeHus:

TeopeTHUeCKH U NIPAKTUIeCKU YMeTh:

- COCTaBHUTb MaTeMaTHYeCcKyr0 Mo/ielb pOOOTOTEXHUUECKOH CUCTeMBI, BepH(ULIMPOBaTh ee, OLIeHUTh JJOMYCTUMOCTb UCXOJHBIX /IaHHBIX,
NIPOBECTH MOJeNHUPOBaHNe, OLIeHUTb ¥ NHTePIIPeTUPOBaTh Pe3y/IbTaThl UCCIIe/|0BAHNH,

- IPOBECTH /IarHOCTUKY 000pyA0BaHUs, COOpaTh KOMILIEKT HCIIBITAaTe/IbHOTO 000PYA0BaHNS M POBECTH MCIIBITAHHS W/ IUaTHOCTUKY
CHCTeM U CPeZICTB aBTOMATH3AL{I U YTIPaB/IeHMUs;;

HABbIKU:

HUMeTh HaBBIKM Pa3pabOTKM aJrOpUTMHYECKOrO M MPOrpaMMHOrO 0becrieueHHsi CUCTEM U CPEACTB YIIpaB/eHHs poOOTOTeXHHYECKUMU
cHUCTeMaMu.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

[Muctunimaa COBPEMEHHBIE METO/IbI YITIPAB/IEHISI POBOTOTEXHUYECKNUMI CUCTEMAMM siBrisieTcst
JUCLIMIUIMHOM 006s13aTeIbHOM YacTH 0s10Ka 1 mporpaMMe! IOATOTOBKY I10 Harpas/ieHuto 15.04.06 MexampoHuka u pobomomexHuKa.

CogeprkaHue OUCLMIVIMHBI SIB/ISETCS JIOTMYeCcKUM rnpogosbkenreM aucuuuind: METO/IbI MCKYCCTBEHHOI'O MHTEJ/UVIEKTA,
COBPEMEHHAS TEOPHSA YITPAB/IEHUSI POBOTOTEXHUYECKHNX CUCTEM.

CogepkaHre JUCLMIUIMHBL SIBISIETC  OCHOBOM i ocsoeHmst ucuumH:  HAYUHO-MCCIIENOBATE/IBCKASI PABOTA,
BBITIO/IHEHMUE, ITOATIOTOBKA K ITPOLEAYPE 3AIINTHI 1 3AILIIUTA BbIITY CKHOU KBAJTIM®NKATTMOHHOU PABOTHI.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

¢ OIIK-2 — crocobeH NpUMeHSITh OCHOBHBIE METO/bI, CIOCOOBI ¥ CPe/ICTBa TOTyYeH sl, XpaHeHHs], epepaboTKy HH(pOpMaLK B 06/1aCTH
MaILMHOCTPOEHHSI

o TIK-95 — criocobeH K KpUTHUECKOMY MBILLIEHHIO B LIU(POBOIi cpefie, OLieHKe MH(OPMAaL{MH, ee I0CTOBEPHOCTH, TIOCTPOEHHUIO JIOTMYeCKUX
YMO3aK/IFOUeHHi Ha 0CHOBaHHH TIOCTYTAOIIMX HH(OPMALMK U JaHHBIX

e TICK-2.1 — CniocobeH COCTaB/ISITh MareMaTH4YeCKHe MOJie/H, IPOM3BOJUTE PacuyeThl ¥ IIPOEKTHPOBAHUE MEXaTPOHHBIX 1
pO6OTOTEXHUUECKHX CHCTEM, MX TOZCHUCTEM, BKJIFOUasl MCIIOJIHUTEIbHbIE, HH(POPMaLHOHHO-CeHCOPHBIE U YIIPAB/ISIIOLIHE MOAY/IH



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMITIAHBI COCTaBsieT 5 3.e., 180 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AypuTOpHbIE 3aHATHA =
B KOHTaKTHOi (hopme ]
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Pa3pen 1. Pasjgen 1. Meroas! pobactHoro ynpas/ienus. 1.1 3ajaua poGacTHOro yrpa/ieH s, IOHATHE 0
6 11 HEOTpPE/e/IeHHOCTSAX, MeTO/BI pobacTHOro yripaseHus 1.2 CuHTe3 poGacTHOro CTabUIM3HPYIOLEro 46 10 4 6 36 40 30
peryssitopa 1o JIsmysoBy 1.3 CunTe3 po6GacTHOro pery/isTopa Ha OCHOBE aHa/IM3a (yHKLH omKubok 1.4
CyHTe3 pobaCTHOTO PEry/sTopa CKOJb3SILEro pexkima 1.5 Cunres HHOTO pOGACTHOrO PeryssTopa.
Paspen 2. Pa3gen 2. Merops! ajantuBHoro ynpasienust PTC. 2.1 CTpyKTypbl alanTUBHOTO YIIPaBIeHUst
2.2 AJanTUBHBI PEry/sATOp Ha OCHOBE 0GPATHOM MOJE/M JUHAMUKH 2.3 A/JaNTHBHBII PEry/ISsITOp /ISt
6 1 Heor CTeli cHCTeMbl 2.4 AZIanTHBHb perysisTop 1o oumbKe ynpasnenis 2.5 48 12 6 6 36 20 30
AJIANTHBHBIH PoGaCTHBIH pery/sTop 2.6 AZJANTHBHBIH PerysTop C KOMIeHcarueil Ha OCHOBe MPOrPaMMHbIX
TPAaeKTOPHii.
Paspen 3. Pasgen 3. Merops! HeiipocereBoro ynpasienusi PTC. 3.1 CTPyKTypbl HCKYCCTBEHHBIX
HeiipoHHbIX ceteii (MHC) 3.2 MaeHTH(HKALMsT Ha OCHOBe HelPOHHBIX ceTeii 3.3 MeHTH(hHKATOp Ha OCHOBEe
6 11 RBF cetu 3.4 IIporHosupytoiiee ynpasnenue Ha ocHose MHC 3.5 NARMA-L?2 perynsaTop Ha ocHose MTHC 57 9 4 5 48 20 20
3.6 AZianTHBHOE ynpaBsieHHe Ha ocHOBe 3TanonHoii MHC Mojeu 3.7 TpsMOe a/janTHBHOE yIpaB/ieHue Ha
octose RBF MHC 3.8 Ipsmoe aaanuBroe Ha OCHOBE CHIMOH/J/IBHOF CeTH.
Paspen 4. Pa3gen 4. MeTojibl HHTe//IeKTyanbHoro ynpasienus PTC. 4.1 Beefienye B MalllmHHOE
6 1 o6yuenue 4.2 Tornonoruu riy6oKHx cBep ] ceTeil, peKyppeHTHbIe Hei cerr 4.3 29 3 3 0 2 20 20
HeiipoceTeBast (hyHKLMOHA/bHAS ANMPOKCHMALHS 1 iitas perpeccust 4.4 P 3azau
KJ1acc U pac Ha MHC 4.5 VIHCTpyMeHTaJIbHble Cpe/iCTBa HelPOCeTeBbIX TeXHO/IOMH.
Bcero 3a 11 cemecTp 180 34 17 17 146 100 100
Bcero no guciuninae 180 34 17 17 146 100 100
3.2. JIaGopaTopHbIH NPAKTHKYM
Ne Homep 1 HaMeHOBaHue pasjesa O0bem,
Tema /1a60paTopHOro NPaKTUKyMa
n/n JUCLUIIMHBI ay/i. 4acoB
1 HccnenoBaHre po6acTHOTO CTabUIM3NPYIOLLEro perysitopa o JISmyHoBy mpu 9
Paspen 1. Paszen 1. MeTogp! yIIpaB/IeHUH TIPUBOZAMK MaHUITY/ISILIOHHOTO poboTa
2 pobacTHOro yrpas/eHus. HccnenoBanre pobacTHOTO PETY/ISITOPA HA OCHOBE CKOJIB3SIIIIEr0 PEXXUMA TIPU 4
yIIpaB/ieHWH NPUBOZAMH MaHUITY/IILIIOHHOr0 poboTa
3 |Pasgen 2. Pasgen 2. MeTofb! A[JaNTHBHBII PEry/isiTop Ha OCHOBE 0OPaTHOM MOZEN JHAMHKH 2
4  |agantuBHoro ynpasnenus PTC. AJIaNTUBHBIN PEry/IATOp /1 MHePLMAIbHBIX HEOTIPe/Ie/IeHHOCTeH CHCTeMBbI 4
Wpentudurkarop Ha ocHoBe RBF certu. IlpsiMoe ajanTiBHOe ynpaBjieHue Ha
5  |Pasgen 3. Pasgen 3. MeTozp! 2
oA A A ocoe RBF IHC
HelipoceTteBoro ymnpasnenus: PTC. =
6 [IpsiMmoe afanTUBHOE yIpaB/ieHue Ha OCHOBe CUIMOM/a/bHOU CeTh 3
Bcero 3a 11 cemecTp 17
3.3. CamocrosTenbHas padora cryaenra (CPC)
Ne Homep 1 HaMeHoOBaHHe pasfesia O6BeMm,
Copep)xaHue y4eGHOro 3aJaHHs
n/n JMCLUIITHHBI 4acoB
1 Paspen 1. Pasgen 1. Metogp! V3yueHue Npe/yCMOTPEHHBIX IIPOrPaMMON JUJAKTUUeCKUX eAUHUL] IO 36
pobacTHOTO yIpaB/ieHus.. pekoMeHzyeMol iTeparype. IToAroToBKa K JIeKIMsIM 1 J1abopaTopHBEIM paboTam.
2 Paspen 2. Pasgen 2. MeTogp! VI3yueHne Ipe/jyCMOTPEHHBIX IIPOrPaMMOH JUJAKTUUeCKHUX eAUHHUL] TT0 36
ajantuBHoro ynpasenus PTC. pekoMeHzyeMol iuTeparype. [I0AroToBKa K JIeKLUsIM 1 J1JabopaTopHbIM paboTam.
3 Pazpen 3. Pazgen 3. Metozbl V13yueHue npelyCMOTPEHHBIX POrpaMMO JUAKTUUECKUX eJUHHL] 10 48
HelipoceTteBoro yrnpasneHus: PTC. peKOMeHzyeMoii Teparype. I1o4roToBKa K JIeKLMsM 1 1abopaTopHbIM paboTam.
4 Pasnen 4. Pasgen 4. MeToabl V13yueHue npeyCMOTPEHHBIX IPOrPaMMOM JUJAKTUUECKUX e/JUHUL] IO 2%
WHTeJIeKTyanbHoro ynpasneHust PTC. pekomeHnayemoti mreparype. [ToAroToBKa K JTeKLMsM.
Bcero 3a 11 cemecTp 146

4. ®OPMBI KOHTPOJISI OCBOEHUSA JUCIIUIL/INHBI

CEMECTP HEJEI CEMECTPA
2l 3 |4 5 6 7 8 |9(10/11 12 13 14 15|16 17
11 BP3/]|JIP| Otu. o JIP |JP| Otu. o JIP | BP3[1 |JIP| AP|JIP| Oty. o JIP |JIP| OTu. o JIP |JIP|JP| Bomp. Ok3, Otu. o JIP

YcioBHBIe 0603HAUEHST:
e [JIP — auarHocTrueckas paboTta;
e BP3/] — Bonpocel 10 paszeny;
o JIP — nabopatopHasi pabora;
e Ortu. 1o JIP — otuet no JIP;
e Borp. 3K3 — BOMNPOCHI K 5K3aMeHy.

TeKyImuii KOHTPO/Ib YCIIEBaeMOCTH CTYAEHTOB ITPOBOAUTCA B IICKPETHBIE BpeMeHHbIe MHTePBaJIbl B CIe/yIOIHX (opmax:

[IarHOCTHYeCKast pabora;
BOTIPOCHI I10 paszeny;
naboparopHast pabora;
otuert o JIP;

BOTIPOCHI K 9K3aMEHY.

IIpomMe)XyTouHas aTTecTamMsi IPOBOAUTCS B opMax:

® 3K3aMeH.
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5. YYEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JVCITATUTAHBI

5.1. OcHOBHas MTeparypa no AUCLMITIMHE:

1. A. B. Tumodees, 0. B. Jkano. . CucremMbl IU(POBOTro U afanTUBHOTO yrpasneHus poboros. CI16.5I'TY "BOEHMEX" um. [I. ®.
YctunHoga, 2005, 3:1. pec.

2. E. W1. FOpeBuu. . OcHoBbI poboTotexHuKu. CI16.: BXB-Iletepbypr, 2007, 41 3K3.

3. U. A. Kansie, B. M. JloxuH, Y. M. Makapos. . HTe/uiekTyasbHble poboTel. M.: MarmHocTpoenue, 2007, 371. pec.

4. K. A. Iynkos, H. [I. Erynos, A. W. I'aBpuioB. MeTtopbl po6acTHOr0, HEHPO-HEUETKOTO U a/laliTUBHOTO yripaBieHust. M.: Y3a-so MI'TY
uM. H. 3. baymana, 2002, 19 3k3.

5. C. JI. 3enkeBuy, A. C. FOueHko. . OCHOBBI yIipaB/ieHys1 MaHHIY/SLMOHHBIMUA pobotamu. M.: M3a-Bo MI'TY um. H. O. Baymana, 2004, 1.

pec.
6. O. AnmaiiyH. . MaumHHOe obyueHre: HOBBIM UCKYCCTBeHHbIN UHTe/UIeKT. M.: AsbriviHa [Tabmviep, 2017, 7 9K3.

5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:

1. A. C. IloraroB. Pacnio3HaBanue 06pa3oB 1 MairHHOe Bocnpusitie. OBLuii oAXoz Ha OCHOBE IPHHLIMITA MUHIMAIbHOM [JTHHBI
onvcanus. CII6.: [ToaurexHuka, 2007, 2 9K3.

5.3. Ilepuosuueckuie U3aHUS:

1. ABTOMaTH3ALWs TIPOL{ECCOB YTIPAB/IEHNS;

2. VIndopmaroHHO-13MepUTe/IbHbIe 1 YTIPaB/ISALITe CUCTeMb;
3. MogennpoBaHye 1 aHanu3 MH(POPMaLOHHBIX CHCTEM;

4. TIpo6/iemMbl MalIMHOCTPOEHHsI U aBTOMATH3aL[|H.

5.4. TlepeueHb peCcypcoB MH(OPMaLMOHHO-TeJIeKOMMYHHUKALMOHHOH ceTH "MHTepHeT", He0OXOAUMBIX /11 0CBOEHHS! AUCLIUIIIUHBI, 3/1eKTPOHHBIE

61O/IMOTeUHBIe CHCTEMBI:

1. http://e.Janbook.com/ — 3BC Jlans;

2. https://urait.ru/ — Ob6pa3oBarenbHast T1aTdopma «HOpaiit». [I71s By30B U CCY30B.;

3. https://repository.library.voenmeh.ru/jspui/ — 3n1ekrpoHHas 6ubmoreka "Boenmex" — ®yHzameHTanbHas 6ubnmuoreka BI'TY
«BOEHMEX» um. 1.®. YcTuHoBa.

CoBpeMeHHbIe TTpodeccrHoHaNBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaupoHasbHast anektpontast 6rbnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anektpoHHas 6ubnuoreka «KnbepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TToiHoTeKkCTOBast 3mekTpoHHas 6ubmoTeka Poccuiickoro donza GyHaMeHTaIbHBIX UCC/IEA0BAHMH.
WHpopmaloHHbIe CIIPABOYHbIE CUCTEMBI:
1. TexskcrnepT — IHbOPMAaLMOHHBIN OPTan TEXHUUECKOTro peryupoBaHus: Hopmel, mpaBuna, cTaHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlmoc- nHGOpPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIIH.
5.5. TIporpammHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. IHbopMaLMOHHBIe TeXHO/IOTUH:

B3anMogelicTure ¢ obyyvarorumucs nocpescreom DVIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:
CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;

Jl0CKa.

6.2. JIaGopaTropHbIie 3aHATHS:

1. TIpoekrop;
2. AynuTopus C UMC/IOM TI0Ca/JOYHBIX MECT He MeHbIIle KOTMUeCTBa 00y JaroIiXcs;

3. Matlab 2015a SP1.

6.3. IIpouee:
1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIljeHHbIe KOMITbIOTePAaMH C ZIOCTYTIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1S PAaOOTHI B 3/IeKTPOHHOM

obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCIHITHHBI
COBPEMEHHBIE METO/IbI YITPABJIEHHUSI POBOTOTEXHUYECKVMH CUCTEMAMUA

AnHoTanus paboueii MporpamMMsI

[ucuunimsa  COBPEMEHHBIE METO/IbI  YIIPABJIEHUSI POBOTOTEXHUYECKMMUW CHUCTEMAMM sBisercs
MUCLIMIUIMHOKM o00s3arebHON uYacTH OG1oka 1 mporpamMmbl MOATOTOBKU MO HampaeieHuio 15.04.06 MexampoHuka u pobomomexHuKa.
JuctmnmHa peanmsyercst Ha dakynbTete M VHbopMaroHHbIX 1 yripasnstomux cuctem BI'TY "BOEHMEX" um. [1.®. YctrHOBa Kadeapoii
18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA 11 POBOTOTEXHUKA.

[ucuunivHa HalesieHa Ha GOpMHUPOBaHUe KoMnemeHyuli:
OTIK-3 crioco6HOCTL OCYITIeCTBISITh MPO(ECCHOHATBHYIO [IeATeLHOCTh C YUETOM SKOHOMHUECKHX, SKOJOTHUECKHX, COLMANBHBIX U JPYTHUX
OrpaHMYEHH Ha BCeX ITanax KU3HEHHOTO YPOBHS;
OIIK-6 criocobHOCTh pemiaTh CTaHAAPTHBIE 3a/auil MPOQeCCHOHAIBHOMN /esTeNbHOCTH Ha OCHOBe MH(OPMALMOHHOW M 6Grbnuorpaduueckoi
KY/IBTYPBI C IPUMEHeHHeM HH(OPMALMOHHO-KOMMYHHKALIMOHHBIX TEXHOIOTHIL.

CopiepkaHue [VCLUIUIMHBI OXBAThIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C M3yYeHHEM COBPEMEHHBIX METOZIOB YIIpaB/IeHHs poOOTOTeXHHUYeCKHMU
cuctemamu (PTC): meTofpl pobacTHOTO ympaB/ieHWs, MeTOZAbl a/jANTHBHOIO YIIpaB/leHWs METOAbl HeHpOCeTeBOTO YIpAaB/eHHUs, MeTOAbI
WHTeJ/IeKTya/IbHOTO YIIPaB/IeHHsI, METOZbI CO3/IaHNs UeIoBEeKO-MalllnHHOTO MHTepderica.

HpOl"paMMOﬁ AUCLHUIIIMHBI TPElyCMOTPEHBI C/1eyIolie BU/AbI KOHTPOJIA:

TekyIuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB [TPOBOAUTCS B JUCKPETHBIE BpeMeHHbIe MHTEPBaJIbl B CIeAyIOIKX Gopmax:
e JMarHocTHYeckas pabora;
®  BOIPOCHI I10 pasgeny;
o naboparopHas pabora;
e otuert no JIP;
*  BONPOCHI K 9K3aMeHY.

ITpoMeKyTouHas aTTecTalus IIPOBOJUTCS B hopMax:
*  9K3aMeH.

OO611jast TPYLOEMKOCTh OCBOEHMUS AUCLIMIUTHBI COCTaB/sieT 5 3.e., 180 u. IIporpaMmoli AUCLUIUTUHBI TIPEAYCMOTPEHbI JIeKIMOHHbIe 3aHsATus (17
4.), 1aboparopHsiit pakTrkyMm (17 4.), camocTositesibHast pabora crygenra (146 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCIHITHHBI
COBPEMEHHBIE METO/IbI YITPABJIEHHUSI POBOTOTEXHUYECKVMH CUCTEMAMUA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TpyAOeMKOCTb OCBOEHHS [UCHUIUIMHBI cocTaBisier 180 4., m3 HuUX 34 U. ayJUTOpPHBIX 3aHATHH, W 146 4., OTBe/leHHbIX Ha

CaMOCTOsITe/IbHYI0 paboTy CTy/ieHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTLI W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIAIIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaly 00yYaroImxcs.

@DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueii mporpamme.

HanmenoBanue padoTsi

PexkomeHjjyemasn uTeparypa

TpyaoeMKOCTB,
vac.

Pazpaen 1. Paspen 1. Merogsl po6acTHOro yrnpas/ieHus.

H3yueHne npefiyCMOTPEHHBIX ITPOrpaMMOit
[WIaKTUYeCKUX eUHHL] 110 PEKOMEH/[yeMOH JIUTepaType.
IToAroToBKa K JIeKLysiM 1 1abopaTopHbIM paboTam.

1. A. Kanses, B. M. JloxuH, 1. M. Makapos. . IHTeneKTyanbHble
poboTbl: M.: MaumHoctpoenue, 2007 (1. 3)

C. JI. 3enkeBuy, A. C. FOmweHko. . OCHOBBI yrnpaBiaeHUs
MaHHIy/SIUOHHbIME pobotamu: M.: M3a-Bo MI'TY um. H. 3.
Baymana, 2004 (r1. 8)

A. B. Tumodees, FO. B. Dkarno. . Cucremsl 1j)poBOro u
ajjanTUBHOrO yripasnenus poboros: CI16.BI'TY "BOEHMEX" nm.
. ®. Ycrunosa, 2005 (r1. 5)

E. W. FOpeBuu. . OcHoBbl pobororexurku: CI16.: BXB-Iletep6ypr,
2007 (rn. 9)

K. A. ITynkos, H. [I. Erynos, A. 1. l'aBpuioB. MeTtozs! pobacTHOroO,
HeMpo-HeuéTKOro U a/janTUBHOrO yrpasneHusi: M.: U3g-so MI'TY
nm. H. 3. Baymana, 2002 (Yacts 1. 1. 1-10)

36

Wroro no paspeny 1

36

Paspen 2. Pa3zgen

2. MeToapl aganTuBHOro ynpasaenus PTC.

V3yueHwe rpejyCMOTPEHHBIX IIPOrPaMMO
[M/IaKTHYeCKUX eWHUL] TI0 PEKOMeH/[yeMOH JIuTeparype.
[ToaroToBKa K JieKLyisiM 1 1abopaTopHbIM pabotam.

1. A. Kangses, B. M. JloxuH, 1. M. Makapos. . IHTenieKTyabHble
po6otbr: M.: MaumsocTpoenue, 2007 (1. 3)

A. B. Tumocees, FO. B. Okaso. . Cucrems! 1ju¢poBOro u
a/janTUBHOrO yrpasnenus poboros: CI16.BI'TY "BOEHMEX" um.
. ®. YcruHoga, 2005 (1. 5)

K. A. Iynkos, H. [I. Erynos, A. 1. I'aBpuioB. MeTogs! pobacTHoro,
HeMpo-HeuéTKOro U afjanTUBHOrO yrpasnenus: M.: U3g-so MI'TY
um. H. 3. Baymana, 2002 (Yacts 5. 1. 1-6)

36

Wroro no paspeny 2

36

Paspen 3. Pa3gen 3. Metoas! HelipoceTeBoro ynpassienusi PTC.

H3yueHne npefiyCMOTPEHHBIX TPOrpaMMOit
[WIaKTUYeCKUX eHHHL] 110 PEKOMEH/[yeMO JINTepaType.
IToAroToBKa K JIeKLMsiM U 1abopaTopHbIM pabotam.

1. A. Kanses, B. M. JloxuH, 1. M. Makapos. . IHTen1eKTyanbHble
poboTtbr: M.: MammHoctpoenue, 2007 (1.4)
K. A. ITynkos, H. [I. Erynos, A. 1. 'aBpuioB. MeTtozs! pobacTHOroO,
HeMpo-HeuéTKOro U a/janTUBHOrO yrpasneHusi: M.: U3g-so MI'TY
um. H. 3. Baymana, 2002 (Yacts 3. r1. 1-3)

48

Wroro no paspeny 3

48

Paspen 4. Pasgen 4. MeTojbl HHTe//IeKTyabHOro ynpasaenus PTC.

V3yueHue rpejyCMOTPEHHBIX IIPOrPAaMMON
MJaKTHUeCKUX efIMHUL] 10 PeKOMeH/lyeMOil TuTeparype.
INoAroToBKa K IeKLUsM.

3. AnmaiigyH. . MammHHOe 00yJeHure: HOBBIN HCKYCCTBEHHBIN
uHTe/U1eKT: M.: AnbrnvHa [Tabimmtep, 2017 (1. 1)
A. C. INoranos. Pacrio3HaBaHHe 06pa30B 1 MallMHHOE BOCIIPUSTHE.
OO611uii 10AXO07 Ha OCHOBE MPHHL{MIIA MUHUMA/IbHOW [JIMHBI

onucanus: CII6.: [Tonmutexuuka, 2007 (1. 1-2)

26

Wtoro no pasgeny 4

26

10

22013



TIpunoxenue 3
K paboueii nporpaMme JHCIHILTHHBI
COBPEMEHHBIE METO/IbI YITPABJIEHHUSI POBOTOTEXHUYECKNMHW CUCTEMAMUA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAoT B cebst:

e uMarHocTHYeckas pabora
e BOIPOCHI 110 paszeny;

o jaboparopHas pabora;

e oruer 1o JIP;

®  BOIPOCHI K 3K3aMEHY;

e JK3aMeH.

KpuTepun orjeHMBaHusA

JuarHoctuueckas paGora
[uarHoctryeckas pabora npoBogutcs B popme tecta B8 SMOC Moodle:

e IIpY NPaBU/ILHOM OTBETe MeHee ueM Ha 60% BOIPOCOB - He arTecTaLys;
e [IpH IIpaBU/ILHOM OTBeTe Ha 60% BOMpOCOB U Gosiee - arTecTawysi.

Bonpocs! 1o paspaesny
ITepeueHp BOnpoCOB 10 paszenaM nprBeiéH B Y MK JUCLIATIIMHBL

JIaGoparopHas paéora

Iporieaypa oLieHKH 1ab0paTOpHO# paboThI BK/IFOUAET MPOBEPKY pa3paboTaHHBIX MPOrpamMM (MOZesieii) B cpejie MaTeMaTiyeCcKoro
MOZIe/TMPOBaHus, IeMOHCTPALI0 (PYHKLIOHUPOBAHMUSI IPOTPaMMHBIX MOZY/IeH, leMOHCTpaLuio paboTh! ¢ 1ab0paTOpPHBIM CTEH/IOM. YCTHBIX
OTBETOB Ha BOIPOCHI [IperofiaBaTeis.
[TosnHoe Ge301Mb0UHOE BBITIONHEHHE X0/ja 1ab0paTOpHO# PaboThI U TIPeJCTaB/IeHHbIH OTUeT OLIEHUBAETCs HAa MTOTOBYIO OLeHKY 5 ("'oT/iuH0"),
KOTOpasi GOPMUPYETCs U3 OL|EHKH 110 XO/y J1abopaTopHO# paboThI U OL|EHKH 3a OTUeT 1o jlabopaTtopHoii paboTe. [Ipu HeBepHOM X0/ie pabOThI
WTOrOBast OLleHKa CHiKaercs Ha 1.0 6asut. [Ipu HecooTBeTCTBUM TpeOOBaHUSIM K 0()OPMIIEHHIO OTUeTa UTOrOBast OLieHKa CHIkaeTcst Ha 1.0 6asut.
TIpu HemoJHBIX W/ HEBEPHBIX OTBETaX Ha BOMPOCHI UTOTOBast OLIeHKa CHIKaeTcs Ha 1.0-2.0 6ama

Oruyer no JIP

Oruer o 1abopaTopHOii paboTe BHIMOIHSIIOTCS 110 MHAWBUAYAIbHBIM BapraHTaM. OTUeThl JO/DKHBI COZEPXKaTh THUTY/IBHBIN JIUCT,
cozepykaHue, xo paboTsl, 3akmoueHre. OcdopmieHue TabML, WTIOCTpaLyii, GopMyI A0/DKHO cooTBeTCTBOBaTh TpeboBaHusam 'OCT 7.32-
2017.
WHpvByyanbHble 3alaHus TI0 BapUaHTaM U IPUMepbl OTUeTOB NpUBeieHbl B YMK AUCLUIINHEL
ITporjeaypa rpriemMa OTYeTOB 110 JJabopaTopHbIM paboTaM BK/IFOUAeT YCTHbIE OTBETHI Ha BOIPOCHI ITPEIoJaBaTeIst.

Bomnpocs! K 3K3amMeHy
ITepeueHp BONpPOCOB K 3K3aMeHy NpuBe/iéH B Y MK [UCLIATIIMHEI

JK3aMeH

DK3aMeH MPOBOAUTCS B YCTHOM WM MUCEMEHHOH (opMme 110 GrsieTam, CoAep Kalum 2 BOrpoca, BpeMsi Ha TIOATOTOBKY OTBETOB - 20
MUHYT. [1py paBU/BHBIX U TIOJIHBIX OTBETAX OLleHKa OTAWYHO. Ec/ii oTBeT HenmosHbIH, MpernozaBare/b 3a/1aéT J0MOHUTe/IbHbIe BOMPOCHL. [1pu
MpaBU/IBHBIX OTBETaX Ha BCe BOIMPOCHI - OL|eHKa OT/IMYHO, B IPOTHBHOM C/Iy4ae eCJIi PaBU/IbHBIX OTBETOB 6osiee 80% - oljeHKa xopotuo. [is
TI0/TyYeHHs! YA,0B/IeTBOPUTE/ILHON OLIeHKU HY)KHO TPaBU/IbHO OTBETUTh He MeHee, ueM Ha 60% BOIPOCOB.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

AyaMTOpHBIEe 3aHATHA
B KOHTAaKTHOU (hopme

KYPC

CEMECTP

HaumeHoBaHHe pa3/ie/IoB U JUAAKTHYECKHX
e{MHMLY

BCEI'O

BCET'O

Jlekuuu

JIabopaTopHbIi
NPaKTUKYM

CamocrosTenbHas
pabora CTyAeHToB

dopmupyemas
KoMIeTeHusA, %

OIIK-3

OIIK-6

HANMEHOBAHIE
OLIEHOYHOI'O CPEJICTBA

11

Paspen 1. Pa3gen 1. Mertognl podacTHoro
ynpaBJ/eHUs.

46

10

36

Bonpocs! no
paszeny,
JlaboparopHast
pabora,
Ortuert o JIP

11

Pazpgen 2. Pa3gen 2. Metoabl aJaliTHBHOTO
ynpasnenus PTC.

48

12

36

20

30

Bonpocs! no
pasgeny,
JlabopatopHast
pabora,
Ortyert no JIP

11

Pazpen 3. Pasaen 3. Metopbl HelipoceTeBoro
ynpasjaenusi PTC.

57

48

20

20

Bornpocsl K
IK3aMeHy,
JlaboparopHast
pabora,
Ortuer 1o JIP

11

Paspen 4. Paspen 4. MeTopbl MHTe/1/IEKTya/IbHOTO
ynpasyaenust PTC.

29

26

20

20

Bomnpocs! K
9K3aMeHy

Bcero 3a 11 cemectp

180

34

17

17

146

100

100

Bcero mo pucyumnnHe

180

34

17

17

146

100

100

12
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Kpurepun orjeHuBaHusA

OIIK-3
Bonpocbl omkpbimozo muna:
No 1 B pamMKax Kakoi TeopHH, Kak MPaBU/IO, pa3pabaThIBalOTCS COBpeMeHHbIe MeTo/ib! yripaBieHusi PTC?

BblﬁepI/ITe OZIVTH UJIX HeCKOJIBKO OTBETOB:

» Teopust pobacTHOrO yripaB/ieHus

+ Teopust UHTe/IEKTYa/IbHOTO YIIPaB/IeHUs
+ Teopust aiaNITUBHOTO YIIPaB/IeHUs

* Teopust perynsaTOpOB

. Teoppm CJIOXKHBIX CUCTEM

Ne 2 Kakue Heomnpe/ie/ieHHOCTH 00yC/IaB/IMBatOT HeOOXOAUMOCTb TIPUMEHEHHs a[JalTUBHBIX U POOACTHBIX METOZ0B YIIpaB/ieHus pobotamu?
BbibepyTe OJIMH UM HECKOJILKO OTBETOB:
* HeonpefienieHHOCTH perynsitopa
* HeoripegenieHHOCTH 00beKTa yripaBieHHs
* [IIymbI B M3MepUTeILHOMN NOZiCHCTEMe

* HeornpegeneHHocTH paboueli cpefibl

Ne 3 Ilpu afaniTUBHOM yTIpaB/eHUH pelllaeTcs 3ajava:
BriGepuTe OfjfH WIH HECKOJILKO OTBETOB:
+ [Tonck MMHMMYMa HHTErPaJbHOTO KPUTEPHs KauecTBa
* U penTrduKanmy napaMeTpoB 006beKTa yrpasieH:s
* Orpe/iesieHUs YyBCTBUTE/IBHOCTH CUCTEMBI YIIPAB/IeHNUsI K BO3MYILEHUSM

+ CaMOHACTPOMKH pery/sTopa Ipy HaMUMK HeollpeZie/IeHHOCTelH B KOHTYpe yIpaB/ieHHst

Ne 4 Kakoii K/1acC HEeOTIpe/Ie/IeHHOCTH Hanbosiee C/I0XKEeH TIPY PeIIeH!H 3a/aur a[JalTUBHOTO YIIPaB/IeHHs?
Bribepute ofyH OTBeT:
» DyHKLIMOHA/bHAs HeoNpe/ie/IeHHOCTh
+» CTpyKTypHasi Heornpe/eeHHOCTb

. HapaMETquecKaH HeonpeJe/j1eHHOCTb

Ne 5 Mepoii KauecTBa peryJMpoBaHus B CUCTeMe TIPSIMOT0 aialiTUBHOTO YIIPaB/IeHus], KaK MTPaBUJIO, SIB/ISIETCS ...
BeibepuTe of1H OTBET:
* owKOKa peryMpoBaHust
* 3ar1ac yCTOHUNBOCTH
* UHTErpasbHbIA KPUTEPHii KauecTBa

¢ OTK/IOHEHME OT [BV)KEeHUs 9TaJIOHHOM Moze/i

Ne 6 B cucTeMe NpsIMOro ajanTUBHOIO YIIpaB/leHus], KaK MPaBUIo, ...
BribepuTe ofjiH OTBeT:
* He YIPaB/ISIIOT HA OCHOBE UHTErpabHOM OIIeHKH OLINOKH Pery/IMpoBaHHs
* He HCTIO/B3YIOT OLIeHKH 3ariaca yCTOHYUBOCTH
* He UeHTU(ULMPYIOT TapaMeTpbl 0ObeKTa

* He MCIOJ/Ib3YyHT UHTEerpajibHble KDUTEPUU KaueCTBa

Ne 7 B crcTeMe afianiTUBHOTO yIIpaB/IeHNs HA OCHOBe H/IeHTU(HKALIOHHOTO MOZX0 ...
Bribepure ofjfH OTBeT:

* UICIO/Ib3YI0T OL|eHKH YCTOMYUBOCTH
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* TIPUMEHSIFOT ITa/IOHHYIO MOJIeNb
* /00TIPe/IeNISAF0T TlapaMeTphl 0ObeKTa

* UCIMOJIB3YKOT UHTETrpa/IbHbIe KDUTEPHH KaueCTBa PeryjiMpoBaHus

Ne 8 B crcTeMe afianiTHBHOTO YIIPAB/IeHHs Ha OCHOBE 3TaJIOHHON MOZENH ...
Bribepure ofjiH OTBeT:
* Q/IFOPUTM a/jaNTalliy OLjeHUBaeT BO3MYyllleHre Ha OCHOBe Pa3sHULIbl BXO/a STaIOHHOU MOZIe/IN U BBIXO/Ia CUCTEMbI
* Q/IFOPUTM a/jaNTalliy U3MeHsieT [TapaMeTphbl Pery/IsiTopa Ha OCHOBEe PasHULIbI BX0/d STA/IOHHOM MO/Ie/ U BbIX0O/]d CUCTeMbl
* QJIFOPUTM a/jaNTallii U3MeHsieT TapaMeTphl PeTy/IsiTopa Ha OCHOBE PasHULIbI BbIXO/la 3TaJIOHHOM MO/Ie/IH U BbIXO/Ja CUCTEMBI

¢ QJIOPUTM aJarTali U3MeHseT [lapaMeTpbl 3TaJIOHHOU MO/ie/I1 Ha OCHOBE€ pa3HMLbI BXOAa 9TaJIOHHOU MOZeJ/I U BbIXO4a CUCTEMBbI

Ne 9 B cucTeMe aaniTUBHOTO YIIPaB/IeHKs HA CAMOHACTPOWKY 11apaMeTpOB ...
Bribepute ofjH OTBeT:
* QJIFOPUTM a/jaNTalliy OLjeHUBaeT BO3MyllleHHe Ha OCHOBe Pa3HULIbl BXO/a 1 BbIXOZla CUCTeMBI
* QJIFOPUTM aJjaNTali U3MeHsieT ITapaMeTphbl PeTy/IsITOpPbl Ha OCHOBE MTOMCKOBBIX CUTHA/IOB
* QJITOPUTM a/jaNTalliy OLieHUBaeT IIapaMeTphl MoZie/i 00beKTa Pery/IMpoBaHis M Ha UX OCHOBE CHHTEe3HpPYeT I1apaMeTphl peryssropa

¢ AJITOPUTM afanTali U3MeHseT MapaMeTphblI PeryaaTopa Ha OCHOBe OLIMOKU Ppery/impoBaHusA CUCTEMbBI

Ne 10 B xo7e IOMCKOBOTO aJJAlITUBHOTO arOPUTMa YIPAB/IEHHUS] ...
BriGepuiTe ofjfH OTBeT:
* TlapamMeTpbl 0OBEKTa OTPEAE/ISFOTCS HA OCHOBE MOMCKA MUHUMAJIbHOM SHEPIUH YIIPaB/IeHHsT
* rlapamMeTpbl 0OBEKTa OTPe/ie/ISFOTCs Ha OCHOBE MOKCKA ONTHMA/bHOM TPAeKTOPHH JABHIKEHHsI
* IapamMeTphbl 00BHEKTA OMpPe/Ie/ISIFOTCS Ha OCHOBE BBE/IEHUS TOMCKOBBIX CUTHAJIOB

¢ IapaMeTpbl obObeKTa Orpe/ie/iAr0TCA Ha OCHOBEe IMOXCKa o1mboK npejcTaB/IeHus MOJe/In

Bonpocbl 3akpbimozo muna:
Ne 1 Cucrema x =Ax+Bu , y=Cx+Du umeet nopsiiok n=7. Panr marpuiipl Habmogaemoctu rank{Ko}=5. Cko/bko HeHab/IF0aeMbIX TePEMEHHBIX COCTOSTHI

Nu=
Ne 2 Cucrema x =Ax+Bu , y=Cx+Du umeet nopsifiok n=6. Panr marpuis! yrpasnsieMocTy rank{ Ky} =5. CKo/bKO HeyIpaBsieMbIX ITepeMeHHbIX COCTOSIHH:

Nu=
Ne 3 Kakoii 0611uii opsiiok S umeet ypaBHeHue Mexanuku M(q,E): §+N(q,,E)=T /1 TpeX3BEHHOTO MaHUITY/IATOPa, Y KOTOPOTO BCe KUHEMaTHUeCKUe Maphb

S=...
Ne 4 Cucrema x'=Ax+Bu 3aj1aHa MaTpULiaMH.

A=[10
11]

B=[1
0J;

Haiitu ko3 durmenTsl obpatHoii cesizu kl1=... u k2=..., Takue, uto y 3amkHyTo# crctembl A-BK  (K=[k1 k2]) 6yayt mosmtoca s1=-1 u s2=-2
Ne 5 Cucrema x'=Ax+Bu 3aj1aHa MaTpHULiaMH.

A=[2 1
1 1]
B=[1
0J;

Haiitu ko3¢ durmenTs obparHoii cssu k1=... u k2=..., Takue, uto y 3amMmkHyTo# cuctembl A-BK  (K=[k1 k2]) 6yzyT momtoca s1=-1 u s2=-2
Ne 6 B cucteme pa3pabarbiBaeTcst Hab/HOAaTe/Ib COCTOSTHUS

N [ 4-LC—(B-LD)KJ%+Ly
dt
u=-Kx
A=[10
11]
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C=[0 1];

Haiitu koadduipenTs! obparHoii cesasu L1=... u L2=..., Takue, uto y Marpuipl A-LC 6yayT nomoca s1=-1 u s2=-2
Ne 7 B cucreMe pa3pabarbiBaeTcst Hab/MoaTenb COCTOSTHUS

E =[4-LC—(B-LD)K]x+Ly
dt '
u=-Kx
A=[21
11]
c=[0 1J;

Haiitu koaddurmenTs! 06patHoit ceasu L1=... u L2=..., Takue, uto y Marpuipi A-LC Oyayt nomoca s1=-1 u s2=-2
Ne 8 TIpu ynipaB/ieHnu NpUBOAAMHU poboTa Ha OCHOBe pacueTHOro MomenTa (t=M-({d+Kp-e+Ki-e+Kd-€)+N, rze €=e) onpegeurte ko3hduupments! [N yn
JlelicTBUTE/IbHbIe KOPHY XapaKTePUCTUYeCKUM MOo/IMHOMaM: pl1=-5, p2=-3, p3=-2

Kp=...
Ki=...
Kd=..

Ne 9 TIpu ynpasieHnu MpuBoAaMu poboTta Ha OCHOBe pacueTHOro MomenTa (t=M-(gd+Kp-e+Ki-e+Kd-€)+N, rge €=e) onpegesmre ko3hduupents! [N yn
JleficTBUTE/IbHBIE KOPDHU XapaKTepUCTUYeCKHUM MonMHoMaMm: p1=-5, p2=-4, p3=-6

Kp=...
Ki=...

Kd=...
Ne 10IIpescraBieHa HelpoceTb

X,

X,

[laHo MatpuuHoe orucaHue Helipocetn Y=A3(w3*A2(w2*A1l(w1*x)))
A1,A2,A3- akTUBALMOHHBIE (DYHKIMH CJIOEB
CKOJTBKO CTO/OLIOB COZIEP)KUT MaTpuLia w2

Cw2=...

OIIK-6
Bonpocbl omkpbimozo muna:
No 1 AjanTvBHBIN Hab/MoAaTeb CKOPOCTH BPALL|eHNs] CHHXPOHHOM MaIllMHBI COAEPIKHT ...
BribeprTe ofH WTH HECKOJILKO OTBETOB:
* OTIpeJie/ie e a/IropyuTMa MOMCKOBBIX CUTHAJIOB

* orpeziefieHre Moeny obbeKTa yrpasseHus B dq-koopuHaTax

* OTIpe/ie/ieHre apaMeTpPOB BO3MYLLieHHH
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* OMpeZie/ieHN e aIrOpUTMa UIeHTU(UKALIMU MOAEN

* OIpeJe/eHye aArOpUTMa afiarTaliuy Mojeu

Neo 2 Kakue 0cOGEHHOCTH XapaKTepH3yOT HEITOTHONPUBOZAHbIE CHCTEMbI?
BriGepuTe OfjfH OTBeT:
* HeT OTBeTa
+ Cucrema sIB/IIeTCS He BIIOJIHE YIIPaB/IsieMOoi
+ KonuecTBo cTeneHeii nofB>KHOCTH Holee KO/IMUeCTBa TIPUBOZIOB CUCTEMBI

» KosmmuecTBO cTemneHei TMOABWXHOCTU MeHee KO/IMUeCTBa MPUBOJ0OB CUCTEMbBI

Ne 3 I1pu pobacTHOM yripaBlIeHHH MeXaTPOHHBIMH CHCTEMaMK OCHOBHO# 3a/iaueii sIB/IsieTcst:
BbibepuTe O[MH UM HECKOJILKO OTBETOB:
+ ObecrieueHre MaKCUMa/IbHOTO OBICTPOJEHCTBYS CHCTEMBI YIIPAB/IeHUs
+ ObecrieueHye B CHCTeEMe MaKCUMaJ/IbHOM CTeNeH! yCTOHYMBOCTY MPU HaJIMUMK HEOTIpe/leleHHOCTH
* [locTKeHre MUHMMAaJIbHOM 4yBCTBUTE/IBHOCTU CUCTEMBI K LITyMaM 1 BapHallysIM N1lapaMeTpOB B KOHType yIpaB/IeHust

* [locTiKeHHe MaKCHMa/IbHOM UyBCTBUTE/IBHOCTH CHCTEMBI YTIPAB/IEHHsI 110 YIIPABJISIOIIAM CUTHAIaM
Ne 4 TIpu cuHTe3e po6ACTHBIX PETY/ISTOPOB ...

BribepyTe OJMH UM HECKOJIKO OTBETOB:

* Onpe/ie/sAOTCS MapaMeTphbl 3TaJIOHHBIX Mogeseit

+ OnpeziensieTcst NepejiaTouHast PyHKLMS PerynsTopa Ha OCHOBE HOPMUPOBaHHBIX OLIEHOK MHOKECTB TepelaTOUHbIX (DyHKLMI 3aMKHYTOMH CHCTEMBI
* Onpe/jeIsroTCs MHTerpasibHble KDUTEPHH KauecTBa

* Onpeze/sAOTCs K/ACChl HeOTPeieIeHHOCTel 00beKTa

Ne 5 Ilpu cunTe3e LQR perynsitopa Kakoi Jo/pkHa ObITE MaTpria R?
Bribepure ofjiH OTBeT:
* Heoco6oii oTpuIaTesibHO orpe/iesieHHOH
* Heoco60#i M0/I0)KUTE/BHO MO/TyOIpe/ie/IeHHO#H
* OpTOroHaabHOU

* Heoco60¥i MO/I0)KUTETBHO OIpe/ie/leHHOM

Ne 6 Kakyro 3a/ja4y peliarT B paMKax MOZJA/IbHOTO yIpaBieHus?
BribepuTe OfjfH WM HECKOJILKO OTBETOB:
* UeHTHdUIMPYIOT IapaMeTpbl BO3MYILEHHsI
* Orpe/ie/sAI0T KJlacC Heolpe/ie/leHHOCTU MoZe/i
* Onpefe/sitoT XKenaeMblid crieKTp MarpuLbl Ac=A-BK
* Beruncnsror Matpuiyy obparHoit cesisu K

* Perenne ypaBHenus CunbBecTpa S

Ne 7 Onpepienite JOCTOUMHCTBA HEYETKOM JIOTHKHU:
BriGepuiTe Of1H UK HECKOJILKO OTBETOB:
+ Co3ziaHue pery/sTopa IpH HelloJTHOM OIHCAaHUU 00BeKTa YIIpaB/ieH st
+ CyObeKTHBHOe OmpeZiesieHre HeUeTKUX TTPaBHI
+ CyObeKkTHBHOe onpefeneHue (GpyHKINM IIPUHA/TeKHOCTH

+ [locTaTouHOe ompe/eneHye peryasaropa TOAbKO Ha OCHOBE JTMHIBUCTHYeCKUX IIPaBUIT

Ne 8 UcKyCCTBeHHBIE HEHPOHHBIE CETH B CHCTEMAX yIIPAB/IeHHS] IPUMEHSIOTCS IS
BriGepuTe OfjfH WIH HECKOJIKO OTBETOB:
+ JIuxeiiHoro po6acTHOro yrpaB/eHus

* ANnpoKcuMaly perysiTopoB
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* U geHTr(UKaLMY IPOrHO3MPOBAHKS COCTOSHHUSI 0OBEKTa yIpaB/ieHnst

* LQG - perynupoBaHus

Ne 9 K JOCTOMHCTBAaM HCKYCCTBEHHBIX HEHPOHHBIX CeTeif OTHOCSAT:
BribepuTe OfH MM HECKOJIKO OTBETOB:
* YCTOWUMBOCTb K LIYMaM UCXOJHBIX JaHHBIX
» Crioco6GHOCTP arnmpoKCcUMaLi 663 MaTeMaTHIeCKOro OMUCaHKst 0ObeKTa YIpaBIeHust
* Bosbl110#i 06beM JaHHbBIX TP 00yueHHH

* HeobxoMMOCTB 3KCIIepTH3bI P 00ydYeHHn

Ne 10 B HeHpOHHBIX CETSIX MPSMOT0 PacrpoCTPaHeHHS:
BoibepuiTe Of1H UK HECKOJILKO OTBETOB:
* He ucrnonb3ytorcst o6paTHbIe CBSI3U
* Vcrionb3ytoTcst npsiMble Tapasiie/ibHble CBSI3U
* He ncrionb3yroTcst akTHBaLMOHHBIe (PYHKLIMM HAa OCHOBe THIIepboIuecKoro TaHreHea

* He ucnione3yrorcst RBF akTHBaijioHHbIe (QYHKI{N

Bonpocbl 3akpbimozo muna:
Ne 1 IlpezcrapieHa HeHpOCeTh

X,

X,

[laHo mMaTpu4HOe orucaHue HelipoceTn Y=A3(wW3*A2(w2*Al(w1*x)))
A1,A2,A3- aKTHBalMOHHbIe (DYHKLIMU C/I0€B
CKOJIbKO CTO/OLIOB COZiep)KUT MaTpuria wl

Cwl=...
Ne 2 TlpezcraBieHa HeHpoCeTh
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[laHo MatpuuHoe onucaHue Helipocetn Y=A3(w3*A2(w2*Al(w1*x)))
A1,A2,A3- aKTUBALMOHHBIE (GYHKLMHU CJI0EB
CKOJbKO CTONOLI0B COZIEP)KUT MaTpuLia w3

Cw3=...
Ne 3 IlpescraBieHa HelpoceTb

[laHo MatpuuHoe orucaHue Helipocetn Y=A3(w3*A2(w2*A1l(w1*x)))
A1,A2,A3- akTUBALMOHHBIE (DYHKIMH CJIOEB
CKOJIBKO CTPOK COZIep>KUT Marpuria w2

Rw2=...
Ne 4 TIpezcTaBneHa HelipoceTh
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X,

[laHo MatpuuHoe onucaHue Helipocetn Y=A3(w3*A2(w2*Al(w1*x)))
A1,A2,A3- aKTUBALMOHHBIE (GYHKLMHU CJI0EB
CKOJIBKO CTPOK COZIep>KUT MaTpHLia w3

Rw3=...
Ne 5 Kakoe 3HaueHKe UMeeT CUrMOU/ja/ibHast aKTUBaL[OHHas QyHKIws f(s) mpu HyneBom aprymente f(0)

f(0)=
Ne 6 HPI/I CUHTE3€e Ha OCHOBE 3Ta/IOHHBIX XapPaKTepUCTUUECKUX ITOIMHOMOB /i1 CUCTeMbI 4 ropsaka

P(s)=s"+al*w0*sA3+a2*(w0)A2*sA2+a3*(w0)A\2*s+(w0) 4

(M - 3HaK BO3Be/|eHUS B CTETIeHb)

KPaTHBIM /IeHCTBUTE/IbHBIMU KOPHSIM COOTBETCTBYET HOPMUPOBAHHBIH [OJIMHOM C TTapaMeTpaMH ...
al=...

a2=...

a3=...
Ne 7 Ilpu cuHTe3e Ha OCHOBE 3Ta/IOHHBIX XapaKTePUCTUYeCKUX TTOJIMHOMOB JIJIs1 CUCTeMBl 3 TIOpsKa

P(s)=s"3+al*w0*sA2+a2*(w0)"2*s+(x0)"3
KDaTHBIM /IeHCTBUTE/IbHBIMU KOPHSIM COOTBETCTBYET HOPMUPOBAHHBIN MTOJIUHOM C TTApaMeTPaAMH ...
al=...

a2=...
Ne 8 IlpescraBieHa HeHpoCeTh

X4
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[lano marpuyHOe orvcaHue Heiipocetn Y=A3(w3*A2(w2*A1l(w1*x)))
A1,A2,A3- aKTHBaLMOHHbIe ()YHKLIMU C/I0€B
CKOJIbKO CTPOK COZIep>KUT MaTpuiia wl

Rwil=...
Ne 9 IlpescraBieHa HeHpoCeTh

[laHo MatpuuHoe onucaHue Helipocetn Y=A3(w3*A2(w2*Al(w1*x)))
A1,A2,A3- aKTUBaLMOHHBIE (GYHKLUU CJI0EB
CKOJIBKO CJI0€B COZIeP>KHT CeThb?

L=..
Ne 10 Kakoe 3HaueHve UMeeT aKTHBAIMOHHAst (yHKIWs rurnepbosmueckoro Tanrexca f(s) mpu HyneBom aprymente f(0)

£(0)=...
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