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1. CopepxaHHeKAHAMAATCKOTO YK3aAMEHA.

(V]
e HamMeHnoBanue pasznena Coneprxarne
n/n
Pazaen 1. Teopernueckue 0CHOBHI ITOCTPOEHHUS pOOOTOB M MEXATPOHHBIX CHCTEM
Omnpezenenne pobOTOTEXHHIECKHX H MEXATPOHHbIX
cucteM (PTC u MC). Knaccudukanns mpoMbInennsx
Tewma 1. OcHOBHEIE ( _ ) (uxan P
PoOOTOB, MOGKIIBHEIX POGOTOB, MAHAITYIISTOPOB.
s TIOHATHSA, OTIpeICTICHHS 1 o
CTpyKTypa MeXaTpoHHEIX Mogy/et. [IpHHIHIE!
Kaccuukanms
CHHEPreTHYeCKOro 00bEeIHHEH S MEXaHNIeCKHX,
ANEKTPOHHEIX U YIPABIISFOMINX KOMIIOHEHTOB,
CHCTeMBl KOOPAHHAT. Y PABHEHHS KHHEMATHKH
Tema 2. MaremaTudeckoe MaHHIYy IIUHOHHEIX poOOTOB (pAMas u oOpaTHas
2. OMHCAHKE KUHEMATHKH H 3agaua). Matpuis! npeoGpasosanus (Meton JleHaBuTa-
JTHHAMHKH XaprenOepra). Y paBHEHHS TUHAMUKH (METOJILI
Jlarpanska-Otinepa n Hetotona-Jitnepa).
Metose1 ananu3a i cHHTE3a CTPYKTYP POGOTOB.
5 Tema 3. CtpykrypHbIid 1 Kpurepuu paGorocnocotnoctr. OnraMusanis
IapaMeTpUUECKUH CHHTES [apaMeTPOB 3BEHBEB H MPUBOAOB. [IpuHIMITET
MIOCTPOEHMS [UTS PA3IIMYHBIX YCIIOBHI SKCIIIyaTaIHH,
Pazzien 2. KOMIIOHEHTE! i HCTIONHUTE IBHEIE YCTPOiCTBA
OTNEKTPOMEXAHHYIECKHe, SEKTPOrHAPABIHUECKHE 1
JJICKTPOTTHEBMATHYECKUE TPHBOIBI. DIEKTPOIBUTATENH B
Tema 4. Mexarponusie P p P .
4. poboToTeXHUKE (CEPBOABUIATEINH, IUATOBLIE, IHHEHHEIE).,
CEPBOIIPHUBO/IBI
PenyKkTOpsI U IepenaTouHble MeXaHH3MBI. JlaTunku
00paTHOH CBA3M (IHKOJIEPHI, PE30JIBBEPEI).
BryrpenHue u BHelIHKe ceHcophl. TakTHNLHELE,
& CHJIOMOMEHTHEBIE, YIBTPA3BYKOBBIE, OIITHYECKHE
Tema 5. Cencopurle
5. naTiuk. TexHuyeckoe 3peHne: KaMephbl, METOIB]
CHCTEeMBI = i
oGpaboTku u300paxeHuH, kamnoposka. CucTeMsl
TEXHUYECKOIO 3pEHMs B YIPABJIEHUH POOOTAMH.
Konrtponnepst (PLC, npoMeiienssie TTK
Tema 6. Yrpasisromue P pt (ELG, mp ’
BCTpauBaeMble CHCTEMBI). PacpeneieHnble CHCTEME!
6. KOMIIOHEHTHI H .
S — yupasienns. CeTH H IPOTOKOJBI IPOMBILIITICHHOM
P P xomMyHukauun (EtherCAT, CANopen, PROFINET).
Pasnen 3. Ynpasnerne poGotamu 1 poGOTOTEXHHYECKUMH CHCTEMAMH
[losuiuonHOe, KOHTYPHOE, aNaNTHBHOE i ONTHMAIBHOE
7 Tema 7. Metos!l 1 YUpPaBJICHHE. YIIPaBIeHHE 110 BO3MYIIeH 0. PobacTHoe
' AJIFOPHTMBI YIIPaBIICHHS yrpasienue. CylnepBU30pHOE yIIpaBIeHHeE.
Hepapxuveckue CTPYKTYpbI yIIpaBICHHS.




Ne
il HammenoBanue paznena Conepxanue
[IpHHUKITE] HHTE/IEKTYAIbHOIO YIIPABICHHS.
Tt 8. DKCHepTHBIE CUCTEMBI, HEYETKAs JIOTHKA, HEHPOHHBIC
B b CeTH B 3ajayax yrnpasienus podoramu. [lnanuposanye

YIpaBIEHreE JBHKeHUM 1 TpaexTopui. M3beranue npeniaTcTBUH.
Mertoner 06paboTiu HEdOpMaLu B peanrbHOM BpeMEHH.

Tema 9. MaremaTuueckoe Onepannonnsie cucTemsl peansuoro Bpemenn (RTOS).

9 U IIPOTpaMMHOE MonenipoBaHne MeXaTpOHHLIX H POOOTOTEXHHYECKHX
obecrnievenue cucrem (MATLAB/Simulink, Gazebo, ROS/ROS2).
[Tonynaryproe monemuaporarue (HIL).

Pasnen 4. CriennanbHele BHABI pOOOTOB U [IEPCHEKTHRHEIE HATIPARTICHEHS
[lnanuporannue u peanusaunus AsxKenuit, O10MeTpH,
noxanusaund (SLAM). ManuBunyanoHoe U rpynmnosoe

Tema 10. MoGuneHeie ( " ) v BX

10. 060TEL ynpaplieHHe (poesoil nurennext). Hazemurie,

P so3aymHble (bITJIA), HagBoOAHEBIE, TOABOIHEIE H
KOCMHYeCKHe poOOTEL.

Tema 11. Hutepdeiicer B3auMoneHCTBUS YesoBEKA ¢ pOGOTOM

1 KonnaGoparusueie n (HRI). Metop! obecrieuenys 6e30MaCHOCTH COBMECTHOIA
' aHTPOIOMOpPQHEIE pabotel. Konnaboparusasie po6otel (ko6oTsl). MeTomp!

CHCTEMBI 3(QHeXTHBHOrO B3aUMO/IEHCTBHAL.
ApToMaTH3UpoBaHHoe poekTupoBanne (CAD/CAE)

Tema 12. pOGOTU3HPOBAHHBIX SdeeK U TuHuH. L{udpossie

12. [IpoekTrpoBanue u NBOHHUKM. DKCIIEPUMEHTAIBHBIE CTEH B H MOAYTIbHbIE
skcityatanms PTC mardopmel. OneHka 3 HeKTUBHOCTH U 6€30MacHOCTH
SKCIUTyaTaluH.

2. Ilepeyenn BONPOCOB K KAHANAATCKOMY IK3aMeny.
1. Tlepexon oT MCXOOHOM COMEPKATENLHOH NMOCTAHOBKY 2a/1ay MaHHMYJIHPOBAHHS K (POPMaM30BaHHOM
MOCTAHOBKE MPOTPAMMHPOBAHUA TPaeKTOPHH B DA30BOH CHCTEME KOOPAHHAT M 3aKOHOB ABMKEHHS MPH
BbIACP/KHBAHWH OrpaHMYEHHH Ha NMapaMeTphl ABUKEHHMS.
2. BeiGop uncna creneneii cBoboasl MaHuMynaTopa poboTa, HCXOLS W3 TpebOoBaHUI K BLINTOIHAEMBIM
TEXHOJIOTMYECKUM  ONepalHaM. MexaHusMbl MaHUMYJIATOPOB [1OCACAOBATENLHOR M MapanienbHoi
CTPYKTYP, HX IOCTOMHCTBA U HETIOCTATKH.
3. llpsimas u 0bpaTHas 3a1a4u reOMETPHUN M KMHEMATHKM MEXAHH3MOB MaHHITY/IATOPOB MpH PasIUYHbIX
KHHeMaTHyecKuX cxemax. [Toaxoe! Kk HX MOJETHPOBAHHIO.
4. BbilGop THna W uMcna creneHed cBoGOABl MAHMIYJIATOPOB B 3aBMCHMMOCTM OT HA3HAYCHWS
(0BcnyxuBaHue CTRHKOB W JIpyroro oGOpy/0BaHKs, TOUEUHAT W LWOBHAA CBAPKA, OKpacKa 1 HaHeceHHe
MOKPLITHH, MeXaH000paboTka). CpaBHUTENLHBIN aHAIU3 PasTHYHBIX KMHEMATHUCCKHX CXEM.
5. OcoGeHHOCTH KOHCTPYKLUMH K 3I€MEHTOB TOACHCTEM pPOGOTOB, npeJHa3HaYeHHBIX Ans paboTel B
OKCTPeMasTbHbIX YCIOBHSX Oe3 yenoseka (B KOCMOCE, MO BOLOH, B arPECCHBHBIX CPEAaX H mp.).
6. IlpuHUMNHANbHBIE, CXEMHBIC W KOHCTPYKTHBHBIE PELIEHUS TPAHCMIOPTHBIX POGOTOB MpH pasauyHbIX
BHIAX HECYLUMX LIACCH: KONECHBIX, FYCEHMUHbIX, WATalomux (MHOrOHOruX) W np. Mx poctouncTsa u
HenocTaTki. Crioco0Bl M CXEMbI YIIPARNEHMS UX JIBHIKEHHEM.
7. Ilpouenypa cocrasnenuii ypaBHeHuit Jlarpauska BTOPOro pofa AMd MEXaHHW3MOB MaHHUIMYAATOPOB
poOOTOB MpH MCCNENOBAHMM JWHAMUKH. CrpykTypa 5TuX ypaBHeHuil. MaeanusuposanHbiil ciyuait




HE3aBHCHMOCTH ypaBHeHUHA. Hamnuue nepekpecTHbIX cBA3ed U UX BIMSHHE HA TMHAMUKY.

8. IlporpamMMupoBaHue ABHKEHHH MHOTO3ZBEHHLIX MAHHMYIATOPOB MPH MO3ULMOHHOM M KOHTYPHOM
aBTOMaTHYeCcKOM ynpasieHHd. Kputepun GbIcTpoaeicTBUS U TOUHOCTH BBIMOMHEHHS ABHKEHH.

0. 3a7aud W METOAbI PeLIeHMs 33434 ONTUMMW3ALMM YMPABNEHWH. YUeT BJIHAHMA HEOMPE/IEEHHOCTH,
MOrpeLHOCTEH Mony4YeHus HHPOPMALKKY O NapaMeTpax MOJOKEeHHA H NBHIKEHHS, & TAIOKS OrpaHHYeHHH
0 MOLUHOCTH IPHBOOB. }

10. AHanus NPEMMYLIECTB H HEAOCTATKOB 3/EKTPOMEXAHHIECKUX NIPHBOAOB ANA ABUraTe/ICH Pad/uHEIX
TUMNOB, KOMIIEKTHbIX [PUBOAOB, MHEBMOMPUBOJAOB M TFHAPONPUBOAOB. BiMgHue OorpaHHueHHi 10
CKOPOCTSAM H cuJlaM (MOMEHTAM) TPH HUCCIEA0BAHWH IMHAMHUKH MAHUITYJISTOPOR.

1. TlpunHupne! KOMUPYIOUIETO yNpaBleHWs MAHWUMYTSTOPAMH B ABTOMATM3MPOBAHHBIX U PYYHBIX
PeXKHMAX, YIPaBJIeHHE [0 BEKTOPY CKOPOCTH U BEKTOPY CHIIbI.

12. Paboune opranbl NpOMBILIIEHHBEIX poGOTOB. 3aXBaTHEIE YCTPOMCTBA 3a5KUMHOIO THIIA, BAKYYMHEIE,
NIEKTPOMArHuTHbie W mp. Texwonoruueckne paboude opranbl poGOTOB AN HAHECEHHA MOKPLITHS,
MexaHo00paboTKK | Mp., TPeBOBAHHS K HUM.

13. JlemoHcTpauuoHHbIe poGoThl, 00MacTH MX MCMONLIOBAHHS. THIOBLIE npumepsl. OcobeHHocTH
KOHCTPYKUMH  JAEMOHCTPALMOHHBIX ~ poGOTOB  AiA  PasNMuUHBIX  YCNOBHH  HCTIOB30BAHMA.
AHTpONOMOp{HEIE U 300MOPHBIE NEMOHCTPAUMOHHBIE POBOTEI.

14. OcoGeHHOCTH MATEMaTHYECKOro MOICTHPOBAHNS AMHAMUKM POBOTOB MPH YUeTe YIPYrocTH 3BeHbER
U COCAMHEHHT B LIAPHMPAX [UTA MO3HLIMOHHOTO H KOHTYPHOrO YIIPaBieHus. MeTonUKH MOAETHPOBAHHS B
cpenax.

15. MeTonbl, METOOMKM U HCIIONB3YEMbIE TEXHUYECKHE CPEACTBA NPH IKCTIEPHMEHTAIBHOM ONpPENeIEHHH
[oKazaTesed TOUHOCTH MAHUMYIAUHMOHHBIX POGOTOB B PeKHMAaX OTPAGOTKH NPOrPAMMHLIX TPAGKTOPHIl H
NO3HUHOHUPOBAHKSA B 3a0aHHBIX ToUkax. HopmuposaHue nokaszareseit TOUHOCTH.

16. Tumosble cTPyKTYpbI MeXaTpoHHBIX MOAY/IEH M pacmpenereHue TpeDOBAHMI K TOYHOCTH H
HAJ@KHOCTH MEY UX OCHOBHBIMH (QYHKUHOHANbHBIMH 3/eMeHTaMH. CBii3b MEXaTPOHUKH C Teopueit
ABTOMATHYECKOro YIIPaBJIeHHS,

17. OcoOCHHOCTH KOMIOHOBKH M KOHCTPYKTHBHOIO BBINOMHEHUS MEXATPOHHBIX MoAyied W uX
OCHOBHBIX COCTABHBIX YaCTEH B 3aBMCMMOCTH OT UX HA3HAYEHHMS W OCHOBHBIX TEXHUYECKUX TpeGOBaHHI.
18. BapnanTbl Ha3HA4YeHNs M COCTAB THIIOBOTQ POOOTH3IMPOBAHHOIO (poBoTOTEXHHYECKOr0) KOMIIEKCa.
TpeGosatne eqHHCTBA NOMMKH, ANFOPHTMHUYECKOTO M NPOrPaMMHOrO YNPABIEHHS POGOTOTEXHHUECKORO
Komrinexea. OcobEeHHOCTH U MPUMEPEI UCMIONB30BAHMS €AHHOTO HHTepbheHca.

19. Meronel ¥ cnocofbl  KOOPAMHAUMM  JBWKEHHH 1 OTANOE  BBINOJHEHHS ornepauuii B
POOOTOTEXHHUYECKMX KOMILIEKCAX.

20. Munu- ¥ MUKPOPOGOTOTEXHIYECKHE POGOTOTEXHHUECKHE KOMIUIGKCHl M CHCTeMbL. OCOOEHHOCTH
TIPHHLMIIOR ICHCTBHS OCHOBHBIX YCTPOHCTB H TpeGoBaHHMii K HX aBTOMATHUYECKOMY YNPaBICHHUIO.

21. duzHYecKHe BETMUMHBI, NOTEXKAUIME HIMEPEHHIO B POBOTAX, POBOTOTEXHHUECKUX H MeXaTPOHHbIX
cucTemax. JIaTYMKK MNONOKEHHsA, CKOPOCTeH W YCKOpeHWi. BapHaHTbl BBIXOMHBIX CHIHAIOB M
BO3MOKHOCTH 00paboTkH B aHaI0roBoi 1 uu(Gposoi Gopmax.

22. MeTponorutieckie XapakTePHCTHKH JATYMKOB, MCTONMbIYEMBIX B MEXATPOHHKE H POGOTOTEXHHKE.
JnanasoHsl, NOrpelHoCTH, CTAGHABHOCTL M HANEIKHOCTb.

23. ANropuTMbl W NpPOrpamMMHbIE CPEACTBA TPUIOHOMETPMUECKHX Mpeobpa3oBaHuii KOOpPIHMHAT H
CKOPOCTEH, CINakUBAHHA M PErMCTPAUMM BBIXOAHBIX CHIHAIOB JaTYMKOB B POGOTOTEXHHKE W
MEXaTpOHUKe.

24. TlpuHUMNBL MCTIONB3OBAHMA HEUYETKOH JOTMKM NP MOCTPOGHMH CHCTEM ABTOMATHUYECKOTO
YHpaeieHus poboTaMu, poOOTOTEXHHYECKMMH KOMILIEKCAMH H MEXaTPOHHBIMH CHCTEMaMH.

25. IlpuHuMnbl MHTEMIEKTYabHOTO yrpaBaenus. CTPYKTYpa U 0cOBEHHOCTH HEHpOCeTeREIX CTPYKTYP U
HX TNPUMEHEHHE B MEXaTPOHHKE MpPH COBMECTHOM YIPABIEHHHM HECKOJILKMMH CTENEHSMH CBOGOIBI.
CpaBHeHHe ¢ TPaAHLMOHHBIMU CIOCOGAMH ABTOMATHYECKOTO YTIpaBIeHH s,
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