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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)

15.03.06 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
OCHOBBGI YITPABJIEHVSI MEXATPOHHBIMUY CUCTEMAMMUM

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:

IICK-1.1 — cnocoOHOCTh COCTaBIAThL MaTeMaTHUeCKre MOJe/H, TIPOU3BOAUTL PacueThl U MPOEKTUPOBaHUE
OTAEMBHBIX  YCTPOWCTB M TOJCUCTEM MEXAaTPOHHBIX U  POOOTOTEXHUUYECKUX CHUCTEM, BKJIIOUas
WCTIO/THUTE/IbHBIE, UH(OPMalMOHHO-CEHCOPHbIe U YIIPaBJIsoLye MOAYIN

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
ICK-1.1

3HAHUA:

Ha YpOBHe TMpe/CTaBleHUIl: HepapXWUecKyl0 CTPYKTYpy, KaacCH(UKalMio W COCTaBHblE YaCTH
MeXaTPOHHBIX M POOOTOTEXHUYECKHWX CHCTeM, WMWTALMOHHBIE MOJENMA COCTAaBHBIX YacTel MeXaTPOHHBIX
CUCTeM, CTPYKTYPBI yIIpaB/ieHUs OT[e/IbHbIMU TIPUBOJAMU MeXaTPOHHBIX CUCTEM, METO/bI CHHTe3a MPUBOZOB
MEXaTPOHHBIX CHCTEM, CTPYKTYpy CHUCTEMbI VIIpaB/eHWs TMPHUBOJAMUA POOOTEXHUYECKOTO KOMILIEKCa,
CTPYKTYPbl METO/IOB YTIPAaBJIEHUs TPUBO/IOB pobOTa Ha OCHOBe OOpaTHON MOJeM JWUHAMHMKW, CTPYKTYPY
a/ITOPUTMOB PODACTHOTO, aalITUBHOTO, UHTEJ/UIEKTYaIbHOTO YIIPaB/IeHHUS;

YMeHUs:

TeOpeTUYeCKU M TIpakKTHUeCKd yMeTb: COCTaB/sTb MaTeMaTUueCcKWe MOZeIu [/ MexaHW4eCcKUX,
3/IeKTPOMEXaHUUeCKUX, WHPOPMALIMOHHBIX TIOICUCTEM MEXAaTPOHHBIX OOBEKTOB, PAaCCUMTHLIBATH TIAPAMETPhI
aJTOPUTMOB yTIPaBJIeHHs MeXaTPOHHBIMU CHCTEMaMH, WCCIe[oBaTh KaueCTBO VIIPaBIeHUS MeXaTPOHHBIMHU
CUCTEeMaMH, UCTIONb3Ys MEeTOAbI UMUTAIIMOHHOTO MO/Ie/TMPOBaHuUS;

HABbIKU:

BBITIOJIHEHUSI pacueToOB, CBSA3aHHBIX C aHaAM30M U CHUHTEe30M MOTOB YIIpaBjeHHUs MeXaTPOHHBIMU
CUCTeMaMH, UCII0/Ib30BaHMs [TaKeTOB MaTeMaTUueCKOro MO/ie/TMPOBaHuUs [i/Is1 UCC/IeJOBaHMS U pacueTa CUCTeM
yTpaB/ieHus1 MeXaTpPOHHBIMU CHCTeMaMHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa OCHOBBI YITPABJTEHUSI MEXATPOHHBIMU CUCTEMAMM siBnsietcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOJITOTOBKHU T10 HarpaBeHuto 15.03.06 MexampoHuka u pobomomexHuUKa.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA, JJIEKTPOTEXHUKA W JJIEKTPOHUKA, TEOPUSI ABTOMATHUYECKOI'O
YITIPAB/IEHUS.

Copep>kaHue OUCLMIVIMHBI SIB/ISIETCS OCHOBOW it ocBoeHust aucuurivd: MOJE/IMPOBAHUE U
ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHUE MEXATPOHHBIX CUCTEM, BbIIIO/IHEHUE,
ITOAI'OTOBKA K ITPOLIEAYPE 3AIIINTHBI n 3AIIUTA BBIIIY CKHOM
KBAJIMOGUKAIITMOHHOWM PABOTHI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

e OIIK-1 — criocobeH NpUMeHSITh eCTeCTBeHHOHAYUHble U 00I1{eMH)KeHepHbIe 3HaHUs], MeTO/bl
MareMaTUuyeCcKoro aHaar3a U MoZle/IMPOBaHys B I1podeCCHOHANIbHOM JlesiTe/IbHOCTH

¢ OIIK-11 — CnocobeH pa3pabarbiBaTh ¥ IPUMEHSITh a/ITOPUTMbI M COBPEMEHHbIE 11 POBbIE
MpOrpamMMHBIe MeTO/IbI PaCUeTOB U NTPOEKTUPOBAHHS OT/Ae/IbHBIX YCTPONCTB U MOACHCTEM MeXaTPOHHBIX
1 po0OTOTEXHHUUECKUX CUCTEM C WCTI0/Ib30BaHHUEM CTaHAAPTHBIX UCIIOTHUTETBHBIX U YTIPABISIOLINX
YCTPOWCTB, CPe/ICTB aBTOMaTHKH, U3MepUTeTbHON U BLIUMCIUTEIbHON TEXHUKU B COOTBETCTBUHU C
TeXHUUeCKUM 3aJjaHieM, pa3pabaTbiBaTh LM(POBbIE aTOPUTMbI U IIPOrPaMMBl YIIpaB/IeHUs]
pPODOTOTEXHHUECKHX CUCTEM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g o
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Paspen 1. IIpo6/ieMbl M NPHHLUIBI YIIPaB/IeHUsI MeXaTPOHHbIMU ciucTemamu (MC). 1.1
4 7 Vlepapxuueckast opraHu3sanus cucrem ynpasienus (CY) MC. Knaccuduxkauust CY MC. 1.2 20 4 2 2 16 15
TIpUHLMIIBI yIIPAB/IeHUst MEXaTPOHHBIMHU ciucTeMamu 1.3 Moje/ib MaHHIy/ISILIMOHHOTO poboTa
- 0ObeKTa yrpas/ieHus1, Kak MHOTocBsi3Hoit MC.
Paspen 2. MeToas! ynpaB/ieHUs PUBOJ, mexarp 1X cucTeM. 2.1 MeTtozbl
pasziebHOro yripaB/ieHHe PUBOAAMH MaHHUITY/ISLMOHHOrO po6oTa 2.2 YrpaeneHue
MaHUMYIALUOHHBIM pOGOTOM Ha OCHOBe 06paTHOf;l Moze JUHAMHUKH 2.3 CuHre3
4 7 PeryJsiTOpoB MPUBOZOB MaHUMYJISILMOHHOTO pobora 2.4 ITudpoBoe yrpaBneHue 42 18 6 12 24 45
MaHUMY/SILHOHHBIM poboToMm 2.5 OcobenHoctu [T/ yripaBnenust. [IMcKpeTH3aLus
perynaropoB. Koppekius HachlllleHNs] MHTerpabHOM cocTaBistowLeil. 2.6 YripasneHue
MaHHITy/ISIMOHHBIM POOOTOM B IPOCTPAHCTBE J1eKapTOBbIX KOOPJMHAT.
Pa3pen 3. HeimHeliHoe ynpas/iende. MeTo/ibl alaiTHBHOI'0 YNIPaB/IeHUs1 MeXaTPOHHBIMH
cucremami. 3.1 YCTOHUYMBOCTD He/lMHEeHHBIX cucTeM yripasieHus 3.2 Teopemsl JIsryHoBa 06
4 7 ycToiunBocTH cucTeM 3.3 CTPYKTypbl a[IalTUBHOTO yripaBieHus 3.4 MeTo/ibl aianTHBHOTO 33 9 6 3 24 30
yIIpaB/IeHHs] MaHUMY/ISLMOHHBIME poboTamu 3.5 [IpsiMoe afanTHBHOe yripaerieHue 3.6
Henpsamoe afianTuBHOe yripae/eHue. VeHTH(UKALIMOHHBIN TTOAXO/,.
Pa3aen 4. MeToabl HHTe/1/IEKTYa/IbHOI'0 YNIpaB/ieHUs1 MeXaTPOHHBIMH CHCTeMaMH. 4.1
4 7 Heuetkas soruka. MQTOALI yripaBJjieHHs], OCHOBaHHbIE Ha HeYeTKOU Jioruke 4.2 13 3 3 0 10 10
VckyccTBeHHble HelipoHHble ceti (MHC) 4.3 MeTtozpl yripaB/eHust po60TaMu Ha OCHOBe
VHC.
Bcero 3a 7 cemecTp 108 34 17 17 74 100
Bcero no gMCHUIUINHE 108 34 17 17 74 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
Ne Homep n HaumeHOBaHMe pasjiesa
Tema MPAKTUHYE€CKOI'o 3aHATUA ayA.
n/n AUCIIMII/TUHBI
yacoB
1 Pa3,qe11 1. Hpo6neM1>1 W MMPUHIMIIBI YIIDAB/JI€HUA Co3,anI/1e MO/Je/in CUCTeMBI TIPUBO 0B 2
MexaTpoHHBIMH cucteMamu (MC). JIBYX3BEHHOTO poboTa
7 Mertopp! pasgensHoro TN ]I-ynipaBienve 9
NMpUBOAdAMHU MaHUITYJIALIMOHHOI'O p060Ta
3 I/IMI/ITaL[I/IOHHaH MOZe/Ib CUCTeMBbI 4
MpUBOAOB MaHUITYJIALIMOHHOT'O po60Ta
MeTOAI:-I pa3faesibHOro rMog4YnHeHHOro
Pa3zpnen 2. MeTtoapl ynipaBieHUs: TPUBOJIaMU
4 yIIpaBjIeHUs IIPUBOJaMU 2
MeXaTPOHHBIX CUCTEM.
MaHUMYJISIIUOHHOT0 poboTa
5 MeTOAI:-I y1ipaBJ/ieHUs TIpUBOAaMUA p060Ta 2
Ha OCHOBe 06paTH0171 MOoJe/ I AMHaMUKH
6 OcobeHHOCTH LII/I(prBOFO yripaB/ieHUsA 2
TIpUBOZIaMHU poboTa
Pazpen 3. HenuneliHoe ynipaBieHue. MeTofbl
7  |afarTUBHOIO yIIpaBIeHUS MeXaTPOHHBIMU [IpsiMoe afjariTHBHOE yIIpaB/ieHue 3
CHUCTeMdMMU.
Bcero 3a 7 cemecTp 17
3.3. CamocrosiTenbHas padora crygenta (CPC)
Ne Homep 1 HaumMeHOBaHUue Oo0mnem,
Co;[ep)l(alme y‘IEGHOI‘O 3aiaHHUA
n/n Pa3ae/ia JUCIUIIINHbI yacoB
Pa3,qe11 1. HPO6J'IEMLI u HpO6J'[€MbI Y TIPUHLMIIBI YIIDAB/I€EHUA Me€XaTPOHHBIMU
1 MPpUHIMUIIBI YIIDAB/I€HUA crucreMaMu (MC) I/IBy‘IEHI/Ie mpeayCMOTPEHHBIX HpOFpaMMOﬁ 16
MeXaTPOHHBIMH CUCTeMaMM |(AWAaKTHUYECKHX €JWHMIL] I10 pEKOMEHAYEMOﬁ JIuTeparype.
MOQ). IToaroToBKa K JIeKLASIM Y TTPAKTUYeCKAM 3aHSITHSIM.
2 |Pa3gmen 2. Metoppbl W3yueHnue npeyCMOTPeHHBIX POrpaMMoOi AWjaKTHUUe CKUX 24
6 22010




yTpaB/ieHuUs IPUBOAAMH eIMHUI] 110 peKOMeH[yeMoit iuteparype. [loAroToBka K
MeXaTPOHHBIX CUCTEM. JIEKIIMSAM, J1ab0paTOpHBIM paboTaM U MPAKTHUECKUM 3aHATHSM.
Pa3nen 3. Henmmnetitoe .
N3yueHue ripelyCMOTPEeHHBIX MMPOTrPAMMOM AUJAaKTHUECKUX
yripaBjeHve. MeTozpl o
3 eIMHUL] 110 peKoMeH[yeMoii muteparype. [ToaroToBka K 24
alarTUBHOTO YIIPaBJIeHHUs
JIEKLIUSIM Y TIPaKTHUe CKUM 3aHSITUSIM.
MeXaTPOHHBIMU CUCTeMaMHU.
Paszpen 4. Metoppl o
N3yueHue ripe/lyCMOTPEeHHBIX MTPOrPAMMOM AUJIAKTUUE CKUX
WHTEJI/IeKTyaJIbHOTO o
4 eJJMHUL] TI0 peKoMeHyeMol uteparype. [logroroBka K 10
yIIpaB/IeHUsI MeXaTPOHHBIMU
JIEKLWSIM 1 TIPAKTHUUe CKUM 3aHSITHSIM.
CUCTeMaMH.
Bcero 3a 7 cemectp 74
4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
112/ 3 |4/ 5| 6 9 |10 11 12 13|14 | 15| 16 17
7 BP3[ o3| ap O3\ 40p 43| BpP34 | A3 | O3 | 43| AP | Bomnp.Jud.3au
YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUECKasi paboTa;
e BP3/I — Bonipockl 0 pasgeny;
e [13 — nomalHee 3afiaHue;
¢ Bonp./Iud.3au — Boripockl K AuddepeHIIMPOBAaHHOMY 3a4eTy.

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJJUTCS B IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:

[IMarHoCTUYeCKasi pabora;
BOIIPOCHI TI0 pa3zeny;
JIOMallHee 3aJaHue;

BOIIPOCHI K AU depeHI[IPOBaHHOMY 3aueTy.

IIpomMesKyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

5K3dMeH.

22010




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . AHanmu3, cuHTe3 U yrpaB/ieHHe MexaTpoHHbIMU Mogy/isivi. CII6.BT'TY "BOEHMEX" uwm. /1. ®.
YcruHoBa, 2011, 80 3k3.

2. A. B. Tumodees, FO. B. Okaso. . CucTeMbI I[U(GPOBOTO U aZIANITUBHOTO YIIPaB/IeH!s: POOOTOR.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005, 371. pec.

3. B. P. AHIpyeBCKHMH. . 3a/jaul ¥ MeTO/IbI afantuBHoro yrpasiaenus. CI16.BT'TY "BOEHMEX" um. /1. .
YcruHoBa, 2012, 311. pec.

4. E. W. FOpeBuu. . OcHoBbl poboTtoTexHuku. CI16.: BXB-ITetepOypr, 2007, 41 3k3.

5. K. A. Tlynikog, H. [I. Erynos, A. Y. I'aBpuioB. MeToapl po6acTHOTO, HEHPO-HEUETKOTO U a/IalITUBHOTO
yrnpaBnenusi. M.: 3g-so MI'TY um. H. 3. Baymana, 2002, 19 3ks.

6. C. T Tonmmauép. . OcHOBBI MATKUX Bhlurciaenuid. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2018,
48 3K3.

7. C.T. Tonmauég. . OcHOBBI UCKycCTBeHHOTO MHTeiekTa. CI16.6I'TY "BOEHMEX" um. [T. @. YcTHHOB],
2017, 46 5k3.

8. C. JI. 3enkeBuy, A. C. FOmieHko. . OCHOBHI yIpaB/ieHHs] MaHUITY/ISLIAOHHBIMUA poboTamu. M.: M31-Bo
MI'TY um. H. 3. baymana, 2004, 43 k3.

9. 1O. B. JIpruarus. . [IporpammupoBanye Ha si3bike MELFA-BASIC IV npoMmblIiiieHHbBIX pOO0TOB (PMPMBI
Mitsubishi Electric. CIT16.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2013, 94 3K3.

10. FO. B. IToaypaeB. . MexaTpoHHKa: OCHOBBI, MeTO/bl, IprMeHeHre. M.: MammHoctpoenue, 2007, 5i1. pec.

5.2. [lorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. Ilepuognueckue U3fiaHusL:

1. ABTOMaTHM3a1Us MPOLeCCOB yIpaBJieHus;
2. lupopmMarioHHO-U3MepUTe/IbHbIe U YIIPaB/siollIyie CUCTEMBI;
3. TIpo6sieMbI MallTMHOCTPOEHUST U aBTOMAaTHU3al[|H.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. http://e.lanbook.com/ — DBC JlaHsp;

2. https://urait.ru/ — O6pa3oBarenbHas maardopma «FOpaiiT». [I7s1 By30B 1 CCy30B.;

3. https://repository.library.voenmeh.ru/jspui/ — snekrponHasi 6ubnmmoreka "Boenmex" —
dyupamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YcTHHOBA.

CorpeMeHHbIe poeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HarjuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast a/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

WHbopmaliioHHbIe CTIpaBOYHbBIE CUCTEMBI:
1. Texa3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryiupoBanusi: HopMel, mpaBu/ia, CTaHAAPThI
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos

cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMalioHHBI# TOpTaa IpaBoBOM MH(MOPMALUH.

5.5. ITporpamMmHOe obecrieueHue:
1. Matlab 2015a SP1.

5.6. UH(dopmMalLMoHHbIe TEXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



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. ITpoekTop;
2. AyIUTOpHS C YMCJIOM TTOCA/IOYHBIX MECT He MeHbllle KOJTMYecTBa 00yJarommxcs;
3. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI YITPAB/IEHVSI MEXATPOHHBIMU CUCTEMAMUI

AnHoTanusa paboueii nporpaMMsl

Oucoyminna OCHOBBI  YITPAB/JIEHUSI MEXATPOHHBIMU CHUCTEMAMMU sasngercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKK M0 HampaejeHuto 15.03.06 MexampoHuka u pobomomexHukd. JIACLMIUIMHA peanu3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadeapoit U8 CUCTEMBI ITPUBOZIOB, MEXATPOHUKA Y POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
INICK-1.1 crocobHOCTb COCTaB/ISTb MaTeMaThuyecKHe MOJeH, ITPOM3BOJUTb pacueThl U IMPOEKTHPOBAHHE
OT/IeNIbHBIX YCTPOKCTB U MOJICUCTEM MEXAaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM, BK/TFOUAs UCTIOTHUTETLHbIE,
MH(MOPMALIMOHHO-CEHCOPHBIE U YTIPABJISIOITe MO/YIIH.

Cojiep>kaHrie JTUCLIUTUTMHBI OXBaThIBA€T KPYT BOMPOCOB, CBSI3aHHBIX C OMUCAHWEM MPOOIeM W TIPUHIUIIOB
yTpaBJieHUs] MeXaTpOHHBIMM cucteMamu (MC); MaTeMaTHUeCKUM OTMTMCAaHUEM MaHUMYJISIIIMOHHOTO pob0Ta, Kak
MHOrocBsi3HoM MC; co3gaHueM UMUTaLUMOHHBIX Mogeneld MC; omucaHueM MeTofoB ympaiaeHus MC,
OCHOBaHHBIX Ha K/JIaCCUYECKOM Teopuu yIipaB/eHus; ¢ 0030p COBpPEMEHHBIX METO[0B yrpaeieHus MC, k
KOTOPBIM OTHOCSITCSI METO/[bI POOACTHOT0, a[IalTHBHOI0, UHTEJIJIEKTYa/IbHOTO YITPAB/IeHUSI.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TJUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHoctuyeckas pabora;
e BOMPOCHI TI0 paszieny;
e JOMalllHee 3aJjaHue;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ D3K3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

TIpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATust (17 4.), mpakTtudeckve 3aHsTusi (17 4.), camoctosTesnsHast pabora
cTypeHTa (74 a).
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K paboueii m

IIpuioxenue 2
porpamMme JHCLMIUTHHBI

OCHOBBI YIIPAB/IEHAA MEXATPOHHBIMU CUCTEMAMM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI

PexkoMeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. Ilpo6sieMbI M NPUHLUIBI YIIPAB/IeHUS MeXaTPOHHBIMH CHCTeMaMH (

MC).

[Tpob6siemMbl ¥ IPUHLIUMTIBI YTIPaB/IeHNS
MexaTpoHHbIMU cucTeMamul (MC). U3yueHue
TIpe/lyCMOTPEHHbIX IIPOrpaMMOM AUJaKTHUeCKHX
e/JMHUL] 110 peKOMeH/[yeMoli JIuTeparype.
[ToAroToBKa K JIeKLUSIM U TPAKTUYE CKUM
3aHATHUAM.

C. JI. 3enkeBuu, A. C. FOweHKo. . OCHOBBI
yTpaB/ieH!s] MaHUTY/ISLIMOHHBIMA
poboramu: M.: U3g-eo MI'TY um. H. 3.
baymana, 2004 (BeeneHnue, 1i1.7)

. AHanu3, CUHTe3 U yIpaB/jieHne
MexaTpoHHbIMU Moaysvu: CIT16.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2011
(. 1, 2)

1O. B. IlogypaeB. . MexaTpoHUKa: OCHOBBI,
MEeTO/Ibl, TpUMeHeHure: M.:
Mammnoctpoenue, 2007 (1. 3.1, 5.1)
E. 1. FOpeBuu. . OCHOBBI pOOOTOTEXHUKH:
CII6.: BXB-Iletepbypr, 2007 (rn1. 1-5)

16

Wrtoro 1o pa

3peny 1

16

Pa3I[EJI 2. METO}J,’LI ynpaB/ieHUs IIPUBOJAAdMHU ME€XATPOHHBIX CUCTEM.

N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOMA
TUIAKTAUeCKUX eJUHHUI] TT0 PeKOMEHyeMOoi
nuteparype. [1oAroTOBKa K JIeKLUSIM,
y1abopaTopHBIM paboTaM U MPaKTUYe CKUM
3aHITUSIM.

C. JI. 3enkeBuu, A. C. FOweHKo. . OCHOBBI
yTpaB/eHUs] MaHUTY/ISLIMOHHBIMU
poboramu: M.: N3g-eo MI'TY um. H. 3.
baymana, 2004 (7,8)

1O. B. JIpruaruH. . [IporpamMmupoBaHue Ha
a3pike MELFA-BASIC 1V npoMsliieHHbIX
pobotos ¢upmel Mitsubishi Electric:
CII6.BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2013 (1-5)

E. 1. FOpesuu. . OCHOBBI pOOOTOTEXHUKU:
CII6.: BXB-ITetepbypr, 2007 (7,8)

24

Wtoro no pa

3neny 2

24

Pa3pen 3. HenuHeiiHoe ynpassieHre. MeToAbl a/JaliTUBHOTO yIpaB/ieHUs1 MeXaTPOHHbIMU CHCTeMaMH.

W3yuenue npesycMOTpeHHBIX IPOrpaMMOi
JUaKTHYeCKUX eJUHUL] TT0 peKOMeHZyeMoi

b. P. AHzipueBcKuUl. . 3aia4yu U MeTO/bI
aparirtuBHOTO yripaenenust: CI16. BT TY
"BOEHMEX" um. [l. ®. YcruHoBa, 2012
(m1. 1,2)

IUAKTUUeCKUX eJUHUL] T1I0 peKOMeHTyeMOit

12

nutepatype. [logroToBka K JieKLUsIM 1 A. B. Tumodees, FO. B. Dkaino. . CucreMbl 24
MPAaKTUYeCKUM 3aHSTHSIM. 1M(POBOroO M aJANTHBHOTO YIIPABJIEHUS
po6otos: CI16.BT'TY "BOEHMEX" um. [I.
®. YcrunHosa, 2005 (1. 5,6,7)
Wrtoro no pasgeny 3 24
Paspen 4. MeTofbl HHTe/IJIEKTYa/IbHOI'0 YIIPaB/JIeHUsI MeXaTPOHHbIMM CHCTeMaMH.
N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi E. U. FOpeBuu. . OCHOBBI pOOOTOTEXHUKHU: 10

CII6.: BXB-ITetepOypr, 2007 (t71. 9)
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yreparype. [ToAroToBKa K JIeKLUSIM 1
MIPaKTHUUEeCKUM 3aHSTHSIM.

C. I'. TonmauéB. . OCHOBBI MSITKMX
Berunciienuii: CI16.BI'TY "BOEHMEX"
uM. []. ®@. YctuHoBa, 2018 (1. 1,2)

C. T Tonmaués. . OCHOBBI UCKYCCTBEHHOIO

naresuiekra: CII0.BI'TY "BOEHMEX" um.

. ®. Ycrunosa, 2017 (1. 1)
K. A. Tlynikos, H. 1. Erynos, A. 1.
TaBpusioB. MeTozib1 pobacTHOTO, HElpo-

HEUETKOTO U afJaliTUBHOTO yrpaB/eHUs: M.:

N3p-eo MI'TY um. H. 3. baymana, 2002
(Hacts 1. rn. 1-4, Yacts IV. m1. 1-3)

Wrtoro no paspeny 4

10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI YITPAB/IEHVSI MEXATPOHHBIMU CUCTEMAMUA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

e BOIPOCHI TIO pa3zieny;

e JOMalllHee 3a/]aHue;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl no pazgeny
ITepeuens BONpOCOB 10 paszenam npusenéH B YMK qucLUIIMHbL

JomaiiHee 3a/jaHue
Ipeasiaratorcs AomaliiHUe 3aJaHye TI0 TeMaM:
1.MccnenoBanue pasaensHoro IT]T yrnipaBieHHs: B MOZeU IBYX3BEHHOTO poOoTa
2. ViccneioBaHre CUCTEMBI YTIPAB/IEHUs IBYX3BEHHBIM POOOTOM C KOPPEKTUPYIOIUMU 0OPaTHBIMU CBA3AMU
3.WccnefoBanre yripaBieHNs ABYXMaCcCOBOM CHCTEMOM C yIIPyroil TpaHCMUCCHeN
4. ViccnenoBaHyve ynpaB/ieHust IByX3BeHHBIM pOOOTOM Ha OCHOBe 00paTHOW MOZe/i JUHAMHUKH
5.AHanu3 yCTOMUMBOCTY HETMHEWHOM CUCTeMBI.
6.BoruriciieHre ToueK MOKOsI HeJTMHeMHOM CUCTEeMBI.

IomariiHee 3a/iaHue BBITIO/THSIOTCS 110 MHIUBH/IYa/TbHBIM BapHaHTaM, TIPe/ICTaB/ISIIOTCS OTBETHI B (hopme
OTYETOB O XO7Ie pelleHus 3a7au. OTUeThl JO/KHbI COAIEPKaTh TUTY/ILHBIM JIUCT, COfiepXKaHue, X0, paboThl,
3aksmoueHure. OdopmiieHre Tab/HLI, WIMHOCTPALUiA, (GOPMYJI 10/DKHO COOTBETCTBOBaTh TpeboBaHusam ['OCT
7.32-2017.

NupuBrayanbHble 3ajaHUs 110 BapraHTaM U IPUMephl 0TUeTOB npuBeieHbl B Y MK AMCLUIIIMHEL.
[Tpotieaypa rprema JOMaIlHUX 33/IaHHH BK/TIOYAEeT MPOBEPKY pa3pabOTaHHBIX Mporpamm (Mojieniel) B cpejie
MaTeMaTU4yeCKOT0 MO/Ie/TMPOBaHMsl, ZeMOHCTPayio (YHKIIMOHUPOBAHUS MPOTPaMMHBIX MOJY/IeH. YCTHBIX
OTBETOB Ha BOTPOCHI TIpero/iaBaTesis.

[TonHOE Ge30mMO0UHOe pellleHre JOMAITHEro 3a/JaHusl OLIEHUBAEeTCs Ha UTOTOBYIO orleHKa 5 ("otmuuHo"). Tlpu
HECOOTBETCTBUH TPeOOBaHUSM K 0)OPM/IEHHIO OTUETA UTOTOBAst OLIEHKA CHKaeTcs Ha 1.0 6asta. Tlpu
HETIO/IHBIX WM HEeBEpPHBIX OTBETAX Ha BOIIPOCKI HTOTOBAst OLleHKa CHiKaeTcst Ha 1.0-2.0 basna

Bonpocsl k guddepeHuripoBaHHOMY 3aueTy
[TepeueHs BopocoB K AuddepeHI[MPOBaHHOMY 3aueTy rpuBefiéH B Y MK quciumnivHb

JK3amMeH

OrjeHka auddepeHIIMPOBaHHOTO 3auéTa MOXKeT ObITh MOCTAB/IEHA C YUETOM BCEX OLIEHOK CeMeCTpa—
«OT/IMYHO», €C/IA CPeAHUl 0asut He MeHee 4,5, «XOpOoIo», eC/A CpeAHul 6as/uT He MeHee 3,5 U
«YJIOBJIETBOPUTETHHO» B OCTA/ILHBIX Ciiydasix. [1pu ciaue 3auéTa olleHKa («XOpOIo» WIx
«y[0BJIETBOPUTE/IbHO» ) MOKET OBbITh ITOBbIIIIEHA Ha 0asi/ MPH MPaBUIbHBIX OTBETAX Ha BCE BOPOCHI
rpenojasaressi.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHA B g °\i E
KOHTAKTHOM ®m| > = g %
dopme £ 28 o5
a I [=T--} E o
= o 23| £ z0
s g Haumenosanue pasjenos | = £ E EE & E ==
E S |4 pMJaKTHUYeCcKuX eJUHUL| O o = § z E | © S EB
) R 5| E|5E|8k ST
[ v = & PRV = =
o 5 | BEE| R e - (@)
A B |F8 Q% 4 S X
s X b=
Q =
= o
Paspen 1. IIpo6iems! u
4 7 32;1211121[:2;3?‘83“1{“” 20 4 2 2 16 15 Bormpoce! no pasgeny
cucremamu (MC).
Paspen 2. Metoab1 BOMDOCH 110 DAZLE
4 7 |ynpaBjieHus NPpUBOJAMH 42 | 18 6 12 24 45 ,HOIaaUJHee 3p aﬁmey’
MeXaTPOHHbBIX CHCTEM. i
Pa3zgen 3. HemuHeiiHOe
ynpag/jieHue. MeTo/bl BOmDOCHL 110 Daslen
4 7 |ajanTMBHOrO ynpaejieHus | 33 9 6 3 24 30 P PASAEY,
MeXaTpOHHbIMH [omarHee 3ajaHue
cucTeMaMH.
Paspnen 4. Mertoabl
HHTe//IEKTYa/IbHOI'0 Bormpocs! k
4 7 |ynpaBneHus 13 3 3 0 10 10  |muddepermpoBaHHOMY
MeXaTpOHHBIMH 3aueTy
cucTeMaMH.
Bcero 3a 7 cemecTp 108 | 34 | 17 17 74 100
Bcero nmo gucuuninHe 108 | 34 | 17 17 74 100
15 22010




Kputepuu oneHuBaHus

IICK-1.1
Bonpocbl omkpbimoz20 muna:
Ne 1 Onpegemure nogcucremam PTK

(43 criucKa: ueioBeKO-MalllMHHBINA HHTepdelic, cucTeMa yrpaB/ieHusl IPUBOJAMUY,
IIPUBO/bI CTeIeHsIMH I10[BV)KHOCTH)

COOTBETCTBYIOLL[IE YPOBHU.
HwxHuit ypoBeHb — ...
CpenHuii ypoBeHb — ...

BepxHuii ypoBeHb — ...

Ne 2 B 6onbimHCcTBe PTC K KaKOMY K/IacCy MPUHAZJIEKAT KHHEMaTHUe CKUe Taphl,
obpasyemble 3BeHbSIMM MaHUITY/ISITOPOB?

Bribepute oiviH OTBET:
e 3 Kjaccy
¢ 6 Knaccy

e 5 KJjaccy
e 4 knaccy

Ne 3 YpaBHeHue MexaHWKH Manumyssitopa M(q,&) § +N(q,9,E)=1 - 3710 ...
BribepuTe ofuH OTBET:
e MaTpU4HOe He/lrHelHOoe OfAHOPOAHOe AvddepeHLIMaNbLHOe YpaBHEH e
e nuHeliHOe AuddepeHIMaTbHOE ypaBHeHNEe B YaCTHBIX TTPOU3BOJAHBIX

e MaTpu4HOe JIMHelHoe ofHOpoAHOoe nuddepeHIabHOe ypaBHeHMe
¢ HeyuHelHoe uddepeHIMaTbHOe YpaBHEHHE B YACTHBIX MPOU3BOJHBIX

Ne 4 Kakoii nopsifok nMeeT JiMHelHOe ypaBHEHUe COCTOsIHUA X =A-x+B-u g onucanus
TPYBO/iA TIOCTOSTHHOTO TOKA C He3aBUCUMBIM BO30Y KAE€HHeM TIPH yueTe
3/IeKTPOMAarHUTHBIX TIPOLIECCOB B 0OMOTKaX, HE)KECTKOCTH PeyKTOPa U YTIpaBJIeHHH T10

yray?

* 2 TIOpSIZI0K
* 3 opsA0K
* 4 IOpsif0K

* 5 IIopsifioK

Ne 5 ITpu pa3nenbHOM YIIpaB/JIeHUM TTPUBOIAMU POOOTa HE YUHUTHIBAETCS:
Bribepure ofiviH WK HECKOJTBKO OTBETOB:
* B/IMSIHYE BHELIHUX CUJ/ Ha TIPUBOJ, 3BeHa
* U3MeHeHre MOMEHTOB MHepLUHM 00beKTa yTrpaB/ieHus IPUBoJaA
* B3aMMOBJ/IUSIHME TPaBUTALMOHHBIX CHJT 3BEHLEB

¢ B3aMMOBJ/IMsIHHE ]_[EHT];)O6E)KHI>IX 1 KOPHUOJIMCOBBIX CHJT 3B€HbEB

Ne 6 ITpu peanu3anyy MOJUMHEHHOTO Pery/IMpOBaHUs MIPUBOAOM 3BeHa poboTa, KakK MpaBuiio,
KOJIMUEeCTBO JaTUMKOB OTHOCUTENHHO MPUMeHeHus TI0C/ie/j0BaTe/IbHONM KOPPEeKLUH ...

16



Ne 7

Ne 9

Ne 10

Ne 1

Beibepute oiiH OTBET:
* He U3MEHSIeTCs
* YBe/IMUMBALTCS

¢ YMeHbLIaeTC A

I[Tpu yripaB/ieHUH IPUBOJAMHU POOOTa Ha OCHOBE MOJIe/I MeXaHUKH TpedyeTcs ...
Bribepute oivH OTBET:

* pelieHre 0OpaTHOM 3alauM JUHAMUKU

* obOparHasi CBfI3b 110 YCKOPEHHUSIM 3BeHbeB poboTa

* pelleHKe MPSIMOY 3alauk JTUHAMUKU

¢ pellieHure 3a4a4d AMHAMUKU IIPHUBOJa

ITpu cuHTe3e TIOC/IeA0BaTeTLHON KOPPEKIMY TIPUBO/IA 3BeHa po00Ta, Kak MPaBUJIo:
Bribepute oiuH WM HECKOTBKO OTBETOB:

* PUMEHSETCS UHTETPa/IbHbIE 3BeHbST

* HCTIO/TB3YOTCS MECTHBIE 00paTHbIE CBA3U

* ipuMeHsieTcst AuddepeHIvaabHbIe 3BeHbsI

¢ HE YUWTLIBAIOT BHEIIIHKWE BO3MYILI€HUN

Kak peanusyetcs MeTo/, MOAUMHEHHOIO PEry/IMPOBaHUS B 3/IEKTPOMeXaHU4YeCKOM
npuBoe?

BribepuTe oiiH WM HECKOTBKO OTBETOB:

* CUHT@30M PeTY/ISITOPOB KOHTYPOB TOKA, CKOPOCTH Y TIOJI0XKEHHUS

* Ha OCHOBe CHHTe3a HabsroaTesieil CoCTOSTHUS

* BBeZIeHHeM KOPPEeKLIMH M0 BO3MYIIAMOLINM CU/IaM

* BBeJIEHEM KOPPEKTHUPYIOIIUX 00paTHBIX CBA3€eH MO TOKY, M0 CKOPOCTH U MOJIOKEHUIO

TpUBOZa

Kaxkoii Tur nprBo/ia mperMyliieCTBEHHO HCTI0/Ib30BaTh TIPH peau3alyy yIipaBieHus
NpUBOJAMH poboTa Ha ocHOBe 3akoHa T=M-(d+Kp-e+Kd-é)+N

Bribepure ofvH 0TBeT:

* [IPYBO/, TOCTOSIHHOTO TOKa
* [IPHBOJ, [TlepeMEeHHOI0 TOKa
* MOMEHTHBIH TTPUBO/,

* LLIarOBbII PUBO],

Bonpocbl 3akpbimozo muna:
Kakoii o01muii mopsok S ¥meeT ypaBHeHHe MexaHuku M(q,E)* §+N(q,q,&)=T s
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MATU3BEHHOI'0 MaHUITY/ISITOPA, Y KOTOPOTo BCe KMHeMaThJyecKye rapbl IpUHazj/exar 5
KJaccy”?

S=...

Ne 2 Kakoii 00111t opsziok S ¥MeeTt ypaBHeHHe MexaHuku M(q,&)*  +N(q,q,E)=T ans
TMISITU3BEHHOTO MAHUTY/ISITOPA, Y KOTOPOTO YeThIpe KMHEeMaTHUeCKUe Tlapbl IPUHAAJIeKaT
5 Knaccy, a ogHa — 4 kaccy?

S=...

Ne 3 ITpuBoAbI poboTa yrpaBisOTCS Ha OCHOBE PACUeTHOTO MOMEHTa
(t=M-(qd+Kp-e+Kd-é)+N), cunres I1]] yrnipaB/ieHusi peainu3yeTcs U3 BhIpaKeHUH
Kp=w*w, Kd=2w. )KectkocTb MexaHnueckoi repegaur C=1000 Hm/pag,.
MakcuManbHbIM MOMeHT UHepLiuy Harpy3ku J=0.1 krmM2. Kakoe roporoBoe 3HaueHue
uMmeet oI (6e3 yueta AMHAMUKY TIPUBO/A)?

PaccuuraiiTe 3HaueHue:

II=...

Ne 4 IMpu ynpaBneHuy nprBogaMy poboTa Ha OCHOBE PacyeTHOTO MOMeHTa
(=M-(qd+Kp-e+Ki-e+Kd-é)+N, rae €=e) onpenenute ko3¢pduienTsi [T/
yTpaeJieHusi, 00ecreurBaroLero KpaTHele 1eHCTBUTeTbHbIE KOPHU
XapaKTepUCTUUECKUM MOJIMHOMAaM C COOCTBEHHOM YacToTol k=10

Kp=...
Ki=...

Kd=...

Ne 5 ITpu yripaB/ieHUH IPUBOJAMHU POOOTa Ha OCHOBE PaCUeTHOr0 MOMEeHTa
(=M+(qd+Kp-e+Ki-e+Kd-é)+N, rae €=e) onpegenute koabduipents: [TN]]
yTpaBJieHusi, 00ecreurBaoLero KpaTHele 1eHCTBUTe/IbHbIe KOPHH
XapaKTepUCTHYeCKUM TIO/TMHOMaM C COOCTBEHHOW YacTOTON k=5

Kp=...
Ki=...

Kd=...

Ne 6 IMpu ynpaBieHuy NMpUBoiaMy poboTa Ha OCHOBE PACUeTHOTO MOMEHTA
(==M-(qd+Kp-e+Kd-é)+N) onpezenvre Ko3bdurmenTsi I1/1 yripaBieHus,
o0ecrieyrBaroIIlero KpaTHble [IedCTBUTeIbHbIe KOPHU XapaKTepUCTHUeCKUM MOTMHOMaM
¢ cobCTBeHHOM YacTOTON W=5

Kp=...

Kd=...

Ne 7 IMpu ynpaBieHUy NMPUBOJjaMU poboTa Ha OCHOBE PACUeTHOTO MOMEHTA
(t=M-(qd+Kp-e+Kd-é)+N) onpezenvire Ko3bdurmenTsi I1/1 yripasieHus,
o0ecrieyrBaroOIIero KpaTHble [edCTBUTeIbHbIE KOPHU XapaKTepPUCTHUeCKUM MOTMHOMaM
¢ cobcTBeHHO yacToTol =10
Kp=...

Kd=...
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Ne 8 IMpu ynpaBieHUH NMPUBOJiaMy poboTa Ha OCHOBE PACYeTHOTO MOMEHTA
(=M-(qd+Kp-e+Ki-e+Kd-¢)+N, rze €=e) onpenenute ko3(pduientsr ITN]I
yTipaBJieHusi, 00eCrieurBaoIIero cyieyIoLye 1eiCTBUTe/bHbIe KOPDHU
XapaKTepuCTUUeCKUM MOoMUMHOMaM: pl=-5, p2=-3, p3=-2
Kp=...

Ki=...

Kd=...

Ne 9 IMpu ynpaBneHUy NMprBoaMy poboTa Ha OCHOBE PAaCYeTHOTO MOMeHTa
(t=M-(gd+Kp-e+Ki-e+Kd-é)+N, rme €=e) onpegennre ko3pdurments! T[T/
yTpaBJieHus1, 00eCrieurBaroIero C/eyoliue 1eiCTBUTeTbHbIE KOPHU
XapaKTepuCTUUeCKUM MoMUMHoMam: pl=-5, p2=-4, p3=-6
Kp=...

Ki=...

Kd=...

Ne 10 Kakoii 001muii mopsok S umeeT ypaBHeHue MexaHuku M(q,E): §+N(q,q,&)=T ais
TPEX3BEHHOTO MaHUMYJISITOPA, Y KOTOPOTO BCe KUHEMaTHUeCKHe Maphl MPUHAIeXar 4
KJjiaccy?

S=...
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