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PaBouas mporpamva auctuuInEbl «KuHeMaTrka U IHHAMUKAE pOOOTOTEXHHHYECKHX CHCTEM) CO-
CTaBJIEHa B COOTBETCTBUHM ¢ y4eOHBIM MITAHOM 110 HAllpaBIeHHIO OAroToBkH 15.04.02 « TexHoMOTHYE-
CKHE MallMHBI ¥ 000pyNnoBaHuey, MarucTepekas mporpamma «TexHonoruu, 060pyIoBaHHE U aBTOMA-
TH3AIMS MAIIUHOCTPOUTENBHBIX NTPou3BoaAcTB» A1t 2019 roga npuéma.
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Pabouas mporpamva mpomiena s 2050 rona mpuéMa Ha 3acenaHun Kadeapsl MexarpoH-

HBIC CHCTEMBI MAITHHOCTPOUTECIIEHLIX ITPOMU3BOJICTB.

[Iporokomor «_ O&5 » 05

3apenyromuit kadeapoi

Pabouasi mporpamma npoaseHa s 20 roxa npuéma Ha 3acefaHuUM Kadenps MexaTtpoH-

HBIE CHCTEMBI MALUTHHOCTPOUTETBHEIX TTPOH3BOJICTB.
20 roma Ne

IIpoTokoi 0T « »

3aBeayrouwmit kadeapoi

(noanuce)

(®.H.0.)

Pabouast nmporpamma npoasiena s 20 roja npuéma Ha 3aceraHuu Kadenps: MexaTpoH-

HBIC CUCTEMEI MAITHHOCTPOUTEIILHBIX TIPOU3BOJICTB.
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Pabouas mporpammMa mpoasiena st 20 roga mpuémMa Ha 3acelaHuu kapeapsr MexaTpoH-

HBIE CUCTCMBI MAITHHOCTPOUTECIIBHBIX ITPOM3BOICTB.
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PaGouas mporpamma npoaiena ais 20 roza npuéMa Ha sacemgaHuu Kadenpsl MexaTpoH-

HBIC CHCTEMBI MalIMHOCTPOUTEIBHBIX ITPOU3BOICTB.

[TpoTokom oT « »

roma Ne

3asenyromuii kadeapoit
(moamucs)

(0.1.0.)



1 OBBEKT, LHEJIb U 3AIAYU OCBOEHUA JUCIIUITJIMHBI

JlucuuiiauHa paccMaTpUBaeT BOMPOCH Pa3pabOTKH MEXATPOHHBIX U POOOTOTEX-
HUYECKHX CUCTEM, OTPEICIICHUS X TUHAMHUECKUX XapaKTEPUCTUK C UCTIOIb30BaHUEM
COBPEMEHHBIX METOIOB PEAIU3AINH U UCCIICIOBAHHUS aBTOMATU3MPOBAHHBIX MaTeMaTH-
YECKUX CUCTEM.

Llenpi0 TUCHUIIIMHBL ABJISETCS MOJATOTOBKA CIEIMAIIMCTOB, BIAJICIONIMX COBpE-
MEHHBIMU METOJIaMH, 3HAHUSIMU U HAaBBIKAMU PEUICHUS CIIOXKHBIX 3a/7a4 JUHAMUKUA Me-
XaTPOHHBIX U POOOTOTEXHUYECKHX cucTeM. OCHOBHas 3a/jaya JUCHUIUIUHBI HAYYUTh
CTYJI€HTOB (DYHKIIMOHUPOBAHUIO COBPEMEHHBIM CHCTEM OOPaOOTKH MaTepuajoB, TEX-
HOJIOTMYECKUM OCHOBAM IMOBBIIICHHS] TOUHOCTH U KauecTBa U3JIENHi, 32 CUET MIPUMEHe-
HUS IalITUBHBIX CUCTEM YIPABICHUS TEXHOJIOTUYECKAM 000PYAOBAHHUEM.

1. B pe3ynbpTaTe OCBOCHHMSI TUCIUTUIMHBI CTYACHT JOJKEH:

3HATB:

— METOJIBI PEIICHHS CIIOKHBIX TUHAMUYECKUX 3a/1a4 COBPEMEHHBIX MEXaTPOHHBIX
CHCTEM U IPOMBINIJICHHBIX POOOTOB;

YMETh:

— MPUMEHSTh TCOPETHUCCKUE 3HAHUS TIPHU PEIICHUH MPAKTUIECKUX 3a7a9 MPOCK-
TUPOBAHUS U CO3JaHUS COBPEMEHHBIX MEXaTPOHHBIX CUCTEM, TPUMEHSATH HEOOXOAUMbIC
3HAHMS IJI51 TOCTPOEHUSI MaTEeMAaTUYECKUX MOJICNIe MEXaTPOHHBIX CHCTEM.

2. TpeboBaHMs K yPOBHIO OCBOCHHUS COACPIKAHUS JUCITUTITNHBI

[Iporuiecc w3y4yeHus: AMCHMIUIMHBI HAmMpaBiieH Ha (GOopMUpOBaHHUE CIEAYIOIMINX
KOMITETEHIIN:

— CIOCcOOHOCTh K 000OIICHHIO, aHAIU3Y, KPUTUUECKOMY OCMBICIICHHUIO, CHCTeMa-
TU3allM{, POTHO3UPOBAHUIO TIPU TIOCTAHOBKE 1eJiel B chepe mpodeccrnoHanbHOM fes-
TEJIILHOCTH C BBIOOPOM myTeid ux goctikenus (OK-2);

— CHOCOOHOCTH BHIOMpATh AHATUTUYECKUE M YMCJICHHBIE METOJbI MPU pa3paboTKe
MaTeMaTUYeCKUX MOJIeNIEH MallllH, PUBOJIO0B, 000PYJOBaHUS, CHCTEM, TEXHOJOTHUYE-
CKHuX mporieccoB B MamtuHocTpoenuu (OITK-1);

— CIIOCOOHOCTh HAa HAYYHOW OCHOBE OpraHM30BBIBATH CBOW TPYHA, CAMOCTOSTEIBHO
OLICHWBATh PE3yNbTAThl CBOM JESATEILHOCTH, BIAaJICHUEM HABBIKAMU CAMOCTOSTEIHHOU
paboThI B chepe nmpoBeeHns HayuyHbIx ucciaeaoanuii (OITK-2);

— CIOCOOHOCTH MOJTy4yaTh U 00padaTbiBaTh MH(YOPMAILMIO U3 PA3IUYHBIX UCTOYHU-
KOB C HCITOJIb30BAaHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHH, TPUMECHSTH
MPUKJIAAHBIC TPOTPAMMHBIC CPEJICTBA TIPH PEIICHUH MPAKTUYECKUX BOMPOCOB C HC-
MOJIb30BAaHUEM TIEPCOHATBHBIX KOMIBIOTEPOB C MPUMEHEHHUEM MPOTPAMMHBIX CPEICTB
OOIIEro M CIEeNUaJIbHOTO HA3HAYCHHWS, B TOM YHUCJIE B PEKUME YIAICHHOTO JIOCTYIIa
(OIIK-3);

— CIMOCOOHOCTH OIEHHWBATHh TEXHUKO-IKOHOMUYECKYIO d(PPEKTUBHOCTH MPOEKTHPO-
BaHUsl, MCCIIEOBAHUS, U3TOTOBJICHHUS MAIllH, TPUBOJIOB, 000OPYJOBAHUS, CUCTEM, TEX-
HOJIOTUYECKUX TMPOIIECCOB, MPUHUMATh Y4acTHE B CO3/IaHUW CHUCTEMBI MEHEKMEHTA
kadectBa Ha npennpustuu ([1K-3);



— CIIOCOOHOCTH pa3padaThiBaTh METOAMYECKHE M HOPMATHUBHbBIE MaTE€pHAaIIbl, a TaK-
e TPEUIOKEHUS] U MEPONPHUATHUS M0 OCYIIECTBICHUIO Pa3pabOTaHHBIX MPOCKTOB U
nporpamm (I1K-4);

— CIOCOOHOCTH TOJATOTaBIMBATh TEXHUYECKHUE 3aaHUs HAa Pa3pabOTKy MPOSKTHBIX
pelieHnid, pa3padbaTbiBaTh SCKU3HBIC, TEXHUYECKHE U pabodre MPOSKTHl TEXHUYECKHUX
pa3paboTOK C HCIOJIb30BAHUEM CPEACTB aBTOMATHU3AIMH MPOCKTUPOBAHUS U TIEPEIOBO-
T'O OMbITa pa3paboTKN KOHKYPEHTOCIIOCOOHBIX M3/IENINN, Yy4aCTBOBATh B PACCMOTPEHUH
Pa3IMYHON TEXHUYECKOW TOKYMEHTAIMH, OJATr0TaBIMBATh HEOOXOIUMBIE 0030phI, OT-
3b1BBI, 3aKroueHus ([1K-23);

— CHOCOOHOCTH COCTABIISATH OIMUCAHMS MPUHIUIIOB JCUCTBUS M YCTPOUCTBA MPOCK-
TUPYEMBIX H3JEIUNA M OOBEKTOB C OOOCHOBAHUEM IMPHUHSTHIX TEXHUYCCKUX PEIICHUI
(ITIK-24);

— TOTOBHOCTH MPUMEHATH HOBBIE COBPEMEHHBIE METOBI Pa3padOTKU TEXHOJIOTHYE-
CKHUX TPOIIECCOB U3TOTOBICHHS M3AETUI 1 00BEKTOB B chepe mpodeccnoHaIbHOM aesi-
TEJILHOCTU C OTPE/ICICHUEM PAlMOHATIBHBIX TEXHOJIOTUYECKHX PEKHUMOB PabOTHI Clie-
nansHoro obopynosanus (I1K-26).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OEPA3OBATEJIBHOM
IHPOI'PAMME

JlucruminHa OTHOCUTCS K BapHaTHUBHON YacTH MPOGECCHOHATBHOTO ITUKIIA 10
BEIOOPY By3a. basmpyercs Ha 3HAHHUAX W YMEHHSIX, KOTOPBIC CTYICHT MPHOOPENT MpHU
OCBOCHMH NPEIIECTBYIONUX AUCIIUIUIMH, COOTBETCTBYIOIIUX TIJIaHY MOJATOTOBKH OaKa-
naBpoB no HarpasieHuto 15.03.02 «TexHomornueckre MaluHbl 1 000PYI0BaHHUEY.

3HaHUS U YMEHUS, TPUOOPETEHHBIC MTPU OCBOSCHUHU JTAHHOW JUCIMIUIUHBI, Peau-
3YIOTCSI CTYJIGHTOM TIPH BBITIOJIHEHUHU HAYYHO-HCCIIEOBATENBCKON PabOThI M IPOXOK-
JICHUU TOCYIapCTBEHHOM UTOTOBOM aTTECTALIUH.

3 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1 PacnipejesieHne y4eOHbIX 4YaCOB M0 TeMaM AMCIHUILIMHBI M BUIAM 3aHATHI

Ne HaumeHoBaHue TeM KosimuectBo yacos (*)
TE (coaep:kaTeIbHBIX MOAYJI€H) B ToMm unciie
MBI Bcero |Jlekuuu | IIpakrt. |JlaGop. CP
(Cemun.)
1 IIpombimiennbie podorsl. Kunema- 8 6 (4) i 12 (6) | 10 (22)
THKA MAHUIYJISITOPA.
2 3BeHbSI NPOMBILLICHHOTO podoTa, 36 6 (2) i 18 (0) | 12 (34)
COYJICHEHMSI M UX MAapPaMeTpBhl.
3 | JlnuHaMuKa MAHUNYJIATOPA 44 5(2) - 21 (0) | 18 (16)
4 | UuauBuayaIbHOE 3a1aHUe 0 (22)
Hroro mo BugaM 3aHATHI 108 17 (8) 0 51 (6) | 40 (94)
KonTpoub, 3x3amen 36 (36)
UTOro 144

* — B ckoOKax yKa3aHbl 3HAUEHUS, COOTBETCTBYIOLINE 3a04HOM (hopme 00ydeHUs



dopMupoBaHUE KOMIIETEHIIHI B pe3yJibTaTe 0CBOEHHUS TeM JIMCUMILINHBI

KOMHETEHHHH Tembl AUCHHUIIVINHBI, HAIICJICHHbIC HA BblpaﬁOTKy
KOMIIETCHIIUU

OK-2 Tema 1,3
OIIK-1 Tema 2,3
OIIK-2 Tema 1,2,3
OIIK-3 Tema 1,2,3
IK-3 Tema 1
InK-4 Tewmsr 1,2
K-23 Tema 1
IIK-24 Tema 1
IIK-26 Tema 1,2,3

3.2 Jlekuuu
Tema 1. IlpombinieHHbIe po00THI. KHHEeMaTHKa MaHUIY IsITOPA.
ConepxaHue TeMbl 1:
1.1 Bgenenue. Kiiaccupukanusi npoMbIILIIEHHOT0 POOOTOB.
1.2 TIpuHOMNMAIbHOE YCTPOHCTBO NPOMBINIJIEHHOT0 Po0oTAa.
1.3 OcHOBHbBIE 321a4¥ KHHEMATHKH MAHUITYJISITOPA.
1.4 Tlpsimasi 3a1a4a KHHEMATHKH.
1.5 Marpuusl ¢JI0KHBIX IOBOPOTOB.
1.6 IlpeacTraBiieHue MATPHUIl TOBOPOTA Yepe3 YIJIbl Jiljiepa.
1.7 CBoiicTBa MaTpuIl IOBOPOTA.
1.7 OnHOpoAHBIE KOOPAMHATHI M MATPHUIIBI IPEOOPA30BAHUIA.
Jlutepatypa k Teme 1: [1, 2,4]
[1,2,3,4]
Tema 2. 3BeHbS IPOMBILLJIEHHOT0 po00Ta, COYJICHEHHS U UX TApaAMETPhbI.
ConepxaHue TeMbI 2:
2.1 llpeacrasienue lenaBura — Xaprenoepra.
2.2 AaroputMm (pOpMHPOBAHUS CUCTEM KOOPAUHAT 3BEHbEB.
2.3 YpaBHeHUS KHHEMATUKU MAHUIYJISITOPA.
2.4 Knaccudpukauus MAHUITYJIATOPOB.
2.5 O0paTHas 3a7a4ya KHHEMATHKH.
2.6 MeToa 00paTHBIX NPeOOPA30BAHUIA.
2.7 Pemenue o0paTHOi 3a1a4M JAJIs1 MAHUITYJISITOPA.
2.8 Pemienune o0paTHOM 3a1a4M KHHEMATHUKH J1JIs1 IEPBBIX TPEX COYJICHEHHIA.
Jlutepatypa k Teme 2: [1, 2, 4]
Tema 3. /InHaMHUKA NPOMBIIIJIEHHOT0 PO0OTA.
3.1 Metona Jlarpan:xa-Jiiiepa.
3.2 CxopocTh NPOU3BOJIbHON TOYKM 3B€HA MAHUITYJISITOPA.
3.3 KunemaTtuueckasi JHeprusi MAHUIYJIATOPA.



3.4 TloTeHIUATbHAS JHEPTUsI MAHUILYJISITOPA.
3.5 YpaBHeHuUe ABUKEHHS] MAHUITYJIATOPA.
3.6 /IByX3BeHHBbIi MAHUILYJISITOP.

Jlurep

atypa k Teme 3: [1, 2, 4]

3.3 JlabopaTopHbIe 3aHATHUS

Ne Tema 3ansaATHA O0bem, | JIutepa-
n/n qac. Typa
1 |[[Ipsimasi u oOpaTHas 3a7a4n pabo4yero OpraHa MaHUILyJsITOPa 4 [1, 2,3, 4]
2  [[porpammupoBanue B cpene MATLAB. [3]
MeToabl pelieHusi 00bIKHOBEHHbIX JU(pepeHunaTIbLHbIX YPaBHe-
. 4 [3,5]
HUIi ABMKeHNS Mexannyeckux cucreM B MATLAB.
4 IIpumenenne onepannornoii cpeabl SIMULINK k 3agauam qu- 5 [3, 5]
HAMHKH MAIIWH
5 |IuHamMuyeckasi MOJeJIb BUOPAIMOHHONH YCTAHOBKH 4 [3, 4]
6 |AHAJIW3 M MIEHTH(PUKAIUS CHCTEM. 6 [3, 5]
7  |UccienoBaHue pa3oMKHYTOI JIMHEHHOH CHCTEMBI. 6 [3, 4, 5]
8 |[IpoekTHpOBaHHE PEryJsiTOpa AJIsi JHHEIHOM CHCTEMBbI 6 [1, 2, 3,5]
9 MojejiMpoBaHue CHCTEM ynpaBJeHusi B makere Simulink 6 [1, 2, 3,5]
10 |MogeaupoBaHue HeJMHEIHHBIX CHCTEM YNIPaBJIEHHS 3 [1,2,3, 5]
Uroro: 51
3.4 CamocTosiTeibHAsI pad0Ta CTyJeHTa
Ne Buasbl camocrosiTe/IbHON padoThI CTyAeHTA O0bem, yac.
n/n
1 IloaroroBKa K JeKUMOHHBIM 3aHATHAM 12 (30)
2 IMoaroroBka K J1a00paTOPHBIM 3aHATHAM 28 (42)
NupuBuayaabHoe 3a1aHne - (22)
Hroro: 40 (94)

3.4 UnauBuayajbHOe 3aJ1aHue
Ilenb BBIMOJHEHUS WHIWBUAYAJIBHOTO 3aJlaHHs - O0OOIIUTh M CHUCTEMATH3UPO-
BaTh TEOPETUYCCKHE M TMPAKTUYECKUE 3HAHMS, MPHOOPETEHHBIC BO BpeMs HM3yUCHUS
Kypca, ¥ HayYWTh CTYACHTA HCIIOJIb30BaTh 3TH 3HAHUS IPH ONPEICICHUH TUHAMHYC-
CKUX XapaKTEPHUCTHK MPOMBIIUICHHOTO poOoTa. MHAMBUAYyaTIbHOE 3aJaHUE BBITACTCS
npernoaaBareiieM. PaboTa BBITOIHAETCS ¢ MCIOIb30BaHKeM makera MatLab.

4 @OHJI OHEHOYHbBIX CPEJACTB

4.1 Kpurepuu 1 mKajdbl 1Jisi HHTETPUPOBAHHON OLIEHKH YPOBHS chopmupo-

BAHHOCTH KOMIIETEHIIN

COCWIQGJZ}ZIOWG}Z KomnemeHyuu — nojinoma 3HAHULL

- HyJIEBOIl ypOBEHb: HEBEPHbIE, HE APIYMEHTHUPOBAHHBIE, C MHOKECTBOM I'pyOBIX OIIH-
OOK OTBETHI Ha BOIPOCHI / OTBETHI Ha JIBa BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHHUIA;




MUHHMMAaJIbHbI YPOBEHb: JTaHbI HE IIOJIHBIE, HE TOYHBIE U aPTyMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. YPOBEHb 3HAHUU HIDKE MHUHUMAJIbHBIX TpeOoBaHui. [lomymieHo MHOTO
rpyOBIX OMHOOK;

IIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO ITOJIHBIEC, TOYHBIE U apIryMEHTHPOBAHHBIE
OTBETHI Ha BOIIPOCHL. [1710X0 3HAET TEPMUHBI, ONIPEACIICHNS U MIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILICHUS], TPUHIUIIBL. J{omyIieHo MHOTO HErpyOBIX OMINOOK;

CpEeIHHH YpOBEHB: JlaHbl JOCTATOYHO MOJIHBIE, TOYHBIE U apTyMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€7I0M 3HAET TEPMHHBI, ONPEIAECIICHNS U MOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHMSI, IPUHIMIBI. [{0IMyI1IeHO HECKOJIBKO HErpyOBIX OIIHOOK;

IPOJBHUHYTBIM YPOBEHB: JaHbl MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMHUHBI, ONIPENETICHUS U NOHTHS, OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHMS, TPUHIUIBI. JIOMyIIEHO HECKOIBKO HErpyOBIX OIMINOOK;

BBICOKMI YPOBEHb: JIaHbI MOJIHBIE, TOYHBIE U apPIYMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Cbl. 3HA€T TEPMUHBI, ONPEICICHUS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHLHUIBL. J[OMyIIEHO HECKOIBKO HETOYHOCTEMN.

Cocmasenaowas komnemeHyuu — yMeHus

HYJICBOM ypOBEHB: MOJHOE OTCYTCTBUE MOHUMAHHUS CYTH METOJMKHU PEIICHUS 3a]auu,
JOMYIIEHO MHOXKECTBO IPpyOEHIIINX OMIMOOK / 3a1aHKs HE BHIMIOJTHEHBI BOOOIIIE;

MUHHMAaJIbHBIN YPOBEHB: ¢1a00€ MOHUMAHUE CYTH METOJUKHU PEIICHUS 3a7a4M, JOIMy-
IeHbI TpyObie ommOku. Permenus He o6ocHoBaHBL. He yMeer mcmonan30BaTh HOpMa-
TUBHO-TEXHUYECKYIO IuTepaTypy. He opueHTHpyeTcs B crieruaibHONM HAy4YHOM JINTE-
paType, HOpMaTUBHO-TIPABOBBIX aKTaX;

MIOPOTOBBIM YPOBEHB: JOCTATOYHOE MOHUMAHWE CYTH METOJUKH pEIICHUs 3aJa4u, J0-
MyIIeHbl OmMOKK. Perenns He Bceraa 000CHOBaHbI. YMEET HCIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Ciabo opueHTHpyeTcsl B CHELMaIbHOM HAYyYHOM JIUTe-
paType, HOpMaTUBHO-TIPABOBBIX aKTaX;

CpeIHUN ypOBEHB: B IIEJIOM MOHMMAET CYTh METOJMKH PEIICHMs 3aJaud, JOMYIIEHBI
ommOKku. Pemienusi He Bcerga OOOCHOBaHBI. YMeEET HCHOJB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHCIMAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

MIPOJIBUHYTHIN YPOBEHB: B IIEJIOM MTOHUMAET CYTh METOAUKHU PEIICHUS 3a]auu, TOMyIlle-
HbI HeTOYHOCTH. CrocOOEH 000CHOBATh PEIICHUs. Y MEET UCIOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEIUATIbHYIO HAYYHYIO JINTEPATypy, HOPMATHBHO-TIPABOBBIC AKTHI,

BBICOKHH ypoBeHb: [loHumMaeT cyTh MeToAuKH pemeHus 3aaaun. CrocodbeH 000CHOBATh
pelieHus. YMeeT UCHOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUATBHYIO HAYYHYIO
JUTEPATypy, EPe0BOil 3apyOeKHBII OMBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocmasnsowas KomnemeHyuu — 61a0eHue Ha8bIKaMU
HYJICBOM YpOBEHB: HE MPOJIEMOHCTPUPOBAII HABBIKU BBHITIOJIHEHUS MPO(HECCUOHATBHBIX
3aaa4. McnbIThIBa€T CyIIECTBEHHBIE TPYAHOCTH MPU BBINOJIHEHUH OTIEJIBHBIX 3a]1a-
HUU,
MUHHUMAaJIbHBIN YPOBEHBb: HE MPOJIEMOHCTPUPOBAJI HABBIKM BBINOJHEHUS Mpodeccuo-
HaJIBHBIX 3a7a4. VICIIBITBIBAECT CYIIECTBEHHBIE TPYIHOCTH MPU BBIMOJIHEHUU OTAEIb-
HBIX 3aJaHUi;



MOPOTOBBIA YPOBEHB: BJIAJIEET OMBITOM TOTOBHOCTH K MPO(ECCHOHATBLHON 1eATeNbHO-
CTH U MPOo(ecCHOHAITBHOMY CaMOCOBEPIICHCTBOBAHUIO Ha MOPOrOBOM ypoBHE. Tpy-
JIOBBIE JEUCTBHS BBIIOJIHAET MEJJIEHHO U HEKAYECTBEHHO;

CpeIHUIl ypOBEHB: BIIAJICET CPEIHUM OMBITOM TOTOBHOCTHU K MPOo(eccruoHaNbHOM aesi-
TEIBHOCTH U MPO(EeCCHOHAIBHOMY CaMOCOBEPIICHCTBOBAHUIO. TpyiOBbIE JEHCTBUS
BBIIIOJIHSAET HAa CPEHEM YPOBHE MO OBICTPOTE U KAYECTBY;

IIPOJIBUHYTBIM YPOBEHB: BIJIAJEET OINBITOM M JOCTATOYHO BBIPAKEHHOMN JIMYHOCTHOU
TOTOBHOCTU K MPO(ECCHOHAIBHON NEATENbHOCTH U MPOPECCHOHATBHOMY CaMOCO-
BEPLICHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBINIOJIHSET TPYIOBBIE ACUCTBUS;

BBICOKMI YPOBEHB: BIIAJIEET ONBITOM U BBIPAKEHHOCTBHIO JIMYHOCTHOW I'OTOBHOCTH K
npo(heCCHOHATIBHON JAESITENbHOCTH U MPO(ECCHOHATBEHOMY CaMOCOBEPILIEHCTBOBA-
HUIO. BBICTPO ¥ KAYECTBEHHO BBINOJIHAECT TPYAOBBIE ICHCTBUS.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyu

- HyJIEBOM YPOBEHb: KOMIIETEHLIUH HE C(HOPMUPOBAHBDI;

- MUHUMAJIBHBIN YPOBEHB: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIUI HE C(HOPMHUPOBAHO;

- MIOPOTOBBI YPOBEHb: BCE KOMIETEHIIMN C(OPMHUPOBAHBI, HO OOJIBIIMHCTBO Ha MOPO-
TOBOM ypPOBHE;

- CPEIHUI YPOBEHB: BCE KOMIIETEHLIMH CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJIBUHYTHIN YPOBEHb: BCE KOMIETEHUNU C(HOPMHUPOBAHBI HA CPEHEM UJIU BHICOKOM
YPOBHE;

- BBICOKHI YpOBEHb: BCe KOMIIETEHIIMH C(hOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonpocsl K 3K3aMeHy
[IpuHUNIMaTBEHOE YCTPOUCTBO MPOMBIIIIEHHOTO poOoTa.
Kinaccudukanusi KnHeMaTHYECKHUX Map MO YUCITY CBSI3€H U MO MOJBUKHOCTH.
PabGouee mpocTpaHCTBO MaHUITYJISITOpa. 30HA 00CITyKMBaHUsI MaHunysaTopa. [1o-
JIBWKHOCTh MAaHUITYJISITOpa. MaHEBPEHHOCTh MAHUITYJISITOPA.
CucreMbl KOOpIMHAT "pyKH" MaHHUIYJIATOPA
Uto Takoe yroma ceppuca
[Ipencrasnenue JlenaBura-XapteHoepra.
Anroput™ GOpMHUPOBAHUS CUCTEM KOOPAUHAT 3BEHBLEB.
Kakum 006pa3oM pacCcUUTHIBAETCS YHCIIO CTETICHEH MOABUKHOCTH MaHUTTYJIATOpa?
[Ipsimast 3a1a4a KUHEMATHUKH.
0. OOparHas 3a/1aua KHHEMATHKHU.
1. Meron Jlarpanxa-Oiinepa.
2. CKOpOCTh MPOU3BOJIHHON TOYKY 3B€HA MAHUTTYJIATOPA.
13. Kunemaruueckasi JHEPTHUSI MAHUITYJISITOPA.
14. TloTreHnManbpHask SHEPTUST MAHUIYJISATOPA.
15. CpaBHUTENBbHBINA aHAJIW3 METOAOB JUHAMUKH.
16. ABTOoMaTH3aIMs MAaTEMAaTHYECKOTO MOJICIIUPOBAHUS MEXaTPOHHOM CHCTEMBI.
17. Mojenu TMHAMHUKU MEXaTPOHHBIX CUCTEM U (DOPMBI UX TPE/ICTABICHUS
18. Moneny AMHAMUKH 3IEKTPONPUBOJA HA OCHOBE JBUTATEINSI OCTOSTHHOTO TOKA He-
3aBUCUMOTO BO30YKJICHHUS.

WM

R B©0ONO O A~
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19. MonenupoBaH#e HETMHEWHBIX CUCTEM YIIPABJICHHUS.
20. OrrruMu3aus HEJIMHEHHBIX CUCTEM.

4.3 Ilpumep 3K3aMeHALMOHHOIO OuJieTa
I'OYBIIO «/loHenkuii HANMOHAJBLHBIN TEXHUYECKH YHHUBEPCUTET»

YpoBeHb BbICHIEr0 NPO(ecCHOHATBLHOT0 00pa3oBa- Marucrparypa
HHSA:

(GakamaBpHaT, CIICIHATIMTET, MATHCTPATYpa)

Hanpasienue moaroroBku (cnenuaibHocTh):  15.04.02 Texnomornyeckue. MaimHbl U 000-

pynoBaHue
(xon, Ha3BaHUE)
IIpoduiab (Marucrepckasi nporpamma, cre- TexHomoruu, 060py1I0BaHUE U ABTOMATH3AIUS
HUAJIN3aIHsA): MAalllMHOCTPOUTEJIBLHBIX IPOU3BOJACTB
(Ha3BaHUE)
Cemectp: 2
Y4yeOHast AMCUMILIHHA: KHMHEMATHUKA U IUHAMMUKA IIP

BUJIET Ne 1

1. PaGouee npocTPaHCTBO MAHUNYJIATOPA. 30HA 00CAYKUBAHUSA MAHUITYJIATO-
pa. IloaABM:KHOCTH MAHUNYJIATOPA. MaHeBPEeHHOCTh MAHUIYJISITOPA.

2. Jasi podora ABB IRB 140 maTpunbl nBu:keHnsi 38eHbeB HMEIOT BT

o1 {11 = 352 1 71118 = O ree a1 (1) = 0 1o

P o Ry, | 4
ai RYXHE CMOURE =7U

al - mwewmne oeuene =240 1

N
e

al X MO =TT /7 al al e

0 0 s A 7 cosg; -sing; 0  a;cos q,; 2 cosg; 0 sing; acosg 3
cos g; g, ajcosg ; e in a: . ar mi
si% q: (l) > @ G sing sing; cosg; (1) a; sin g; 3“'(')4: ‘1) 'C%‘ q ’“8?1
'.
0o 0 o 1 o 0 0 1 L :

NSANOE Coene =0 rey al

a7 Lo cravgne = /2 a 7 i

we— ——
co8 g; 0 sin g, 0 4 cosg; 0 sing; a;cosg; 5
sin g 0 -—cosg O sing; 0 -cosq, 4@ sing
0 1 7 0 1 0 0
0 0 0 1 0 0 0 1

Onpenenure noJioxkenue cxpara Ha 10-i cekynae padorsl podora. IlocTpoiite
rpaMK TPaeKTOPUHU ABUKEHHUS CXBATA B TOPU30HTAJBHOM NJIOCKOCTH.
YTBEP)KJIEHO Ha 3acefaHuu Kadeapsl MexaTpoHHbIE CUCTEMBI MAITUHOCTPOUTEIHHOTO 000PYI0BAaHUS
(HaI/IMeHOBaHI/Ie Kadeapsl HOHHOCTB}O)

IIporokon  Ne 1 ot 29.08.19

3aB. xadeapoi I'yces B.B.
(mozrucs)

OK3aMeHaTop MomganoB A /L.
(Tmoamuce)
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KPUTEPUU

B kaxxpom Ousere comepKHUTCs ABa BONPOCA: TEOPETUUECKUX U MPAKTUUECKUN. 3a1aHusIM pU-
CBaMBaIOTCsA cieayromue Becopbie kodddurmentst 0,4 u 0,6.

OtBer Ha KaxJ0¢€ 331anue oneHuBaercs no 100-6anpHOI mKkae.

B ciyuae Teopernueckoro 3ananus omnenka «100» ctaBuTcs B ciiyyae TpaMOTHOTO U MPaBUIIb-
HOT'O OTBETA Ha BOIIPOC, HCIIOJIB30BaJl TEOPETUUECKUE TTOI0KEHUS 1151 0O0CHOBAHMSI OTBETOB H pelle-
HUH, HE JIOMYCTUII HETOYHOCTH B OTBETaX, 0OHAPYKUIJI 3HAKOMCTBO ¢ y4eOHON, HOPMAaTUBHOMN U TEX-
HUYECKOU JTUTEpaTypod, yOeTUTEIbHO apryMEHTHPYET OTBETHI. bayibl CHUMAIOTCS, €ClIU B OTBETE
yIIYIIeHbl KaKhe-I100 BTOpocTeneHHble MOMEHTHI (10 10 6aisioB), AOMYIIEHbI HECYIIECTBEHHBIC HEe-
ToyHOCTH (70 10 GasIoB), TOMYyIIEHBI CYIIECTBEHHBIE HETOUHOCTH MPH MPABHIBHOM OTBETE B IEJIOM
(to 25 GamoB), MpH HEJOCTATOUHOM IPEACTABICHUU MaTepuaoB (0ayuibl CHUMAIOTCS KaK IPOLEHT
HEJO0CTAIOUIEr0 MaTepralla ¢ y4eTOM €ro 3Ha4MMOCTH ).

B ciyuae npaktudeckoro Bompoca oueHka «100» craBuTcs B ciydae MpeAcTaBIeHUs MOJIHOTO
pelIeHus ¢ IPaBUIBHBIM XOJIOM ¥ TOYHBIM OTBETOM U BBIIIOJTHEHHOM ITOJTHOM aHAJIM3€ PE3yIbTaTOB
(ecu TpebyeTcs). bamibl cHUMArOTCs, €CiH B PEIIEHUH eCTh HECYIIeCTBEHHbIE HETOUHOCTH, HE T10-
BJIMSIBLIME Ha pe3yabTatT (10 15 6amios), 1oNyHUIeHbl OT/I€IbHbIE HETOYHOCTH B XO/1€ PEIIEHUs, HE UC-
Ka3UBIIME XOJ] peUIeHHs B 11eJI0oM (10 25 6a/ioB), HETOYHOCTh YMCICHHBIX pe3yabTaToB (10 15 6ain-
JIOB), OLIMOKHU B aHaNu3e pe3yapTaToB (10 20 6anios).

HTorosas oleHKa 3a 9K3aMEH PacCUUTHIBAETCA KaK CyMMa IIPOM3BEICHUHN OLIEHOK 33 KaXK0€
3aJJaHUE Ha UX BECOBON KOI(PPUIMECHT.

[Tomyuyennas orenka o 100-6amipHOM MIKaie ONpenesseT OleHKY M0 HAIIMOHAILHOM IIKaJe 1
mkane ESTS.

VYTBep:KJIeHO Ha 3aceaHuu Kapea- MexaTpoHHbIE CUCTEMbl MALTMHOCTPOUTEIBHOTO 000py10Ba-
pBI HUS

(HammeHoBaHue Kadeapbl TOJIHOCTHIO)

IIporokon Ne 1 ot 29.08.19
I'yces B.B.
3aB. xadeapoi
(monmucek) (®.1.0.)
DK3aMeHaTop MomnuanoB A /1.
(monmucek) (®.1.0.)

4.3 KoHTPOJIb 0CBOEHUSI TUCITHTIJIMHBI

Texyuuii KOHTPOJIb 3HAHUN CTYICHTOB IMPOU3BOIUTCS IO PE3yJbTaTaM BBITOTHEHUS
¥ BO BpPEMS 3aIIUTHI PE3YIHTATOB MOJYYEHHBIX MPH BITIOJHEHUHN 1a00PaTOPHBIX PaboT.
IIpome:kyTouHasi aTTecTalusl MO Pe3yJibTaTaM OCBOCHHS IUCITUIUIMHBI B CEMECTpE
npoBoauTcs B popme 3aueta B cooTBeTcTBUM C «IlonokeHnem 06 opranuzaruu yueO-
HOTO TIporiecca B J[OHEIIKOM HallMOHATBHOM TEXHUYECKOM YHHBEPCHUTETE (HOBas pe-
JaKiys)», yreep:xkaeHHoM npukazom JJoHHTY Ne 1006-14 ot 01.12.2016r.

s onpedenenus ypoeHs 3Hanuii cmyoeHmos npenooasameib pYyKo80OCME)emcsl
KpUumepusamu OYeHKU 3HAHUU, AGNAIOWUMUCT COCMABNAIOWe YUeOHO-Memoouiecko2o
KOMNIIEKCA OUCYUNTUHDL.
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5. YYUEBHO-METOJINUYECKHUE MATEPHUAJIbBI 11O JUCIHUIIJIMHE
PEKOMEHIAYEMAS INTEPATYPA
I Ocnosnaa numepamypa

1. OcHOBBI POOOTOTEXHUKHU [DNEKTPOHHBIN pecypc] : yueOHoe nmocodue asisi By30B /
C. A. Kyapssues [u np.] ; C.A. Kyapssues, A.A. BanoB, A.A. MocksBuues, A.P.
Kgapranos ; 'OY BIIO "Huxeropon. roc. yu-T um. P.E. Anekceesa. - 18 M6. - Hux-
nut Hosropoa : [6.m.], 2010. - 1 c¢aiin. - Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/17/cd6533.pdf
2. Eropos O.Jl. PoboToTexHUYECKHE MEXaTPOHHBIE CUCTEMBI [DIEKTPOHHBIA pe-
cypc] : yueonuk jis By3oB / O. JI. Eropos, FO. B. Ilogypaes, M. A. Byitnos ; O./I.
Eropos, }0.B. Ilogypaes, M.A. bylinos. - 47 M0. - Mocksa : Ctankus, 2015. - 1 ¢daii.
- Cucrem. TpeboBanums: Acrobat Reader. http://ed.donntu.org/books/17/cd6752.pdf

3. T'epman-T'ankun C.I'. Matlab and Simulink: mpoexTupoBanue MexaTpOHHBIX CH-
cteM Ha IIK : [yueOHoe nmocooue aiist By30B]. — CI10. Kopona-Bek, 2008. — 368c.
http://ed.donntu.org/books/17/cd6763.djvu

1I /lononnumenvnaa aumepamypa

4, Kpemner A.C. MojgenupoBaHue W IIpOrpaMMHpPOBaHHE POOOTOTEXHHUUYECKHUX
KoMIutekcoB [Dnektponusblit pecype] / A. C. Kpemnes, K. A. 3umenko, A. C. bopryis ;
A.C. Kpeminie, K.A. 3umenko, A.C. boprynbs. - 5 M6. - Cankr-IlerepOypr : [0.1.],

2013. - | daiin. - Cucrem. TpeOOBaHMUS: Acrobat Reader.
http://ed.donntu.org/books/cd5658.pdf
S. JlykmnoB  A.Il. IlpoexkTnpoBaHME€ MEXaTPOHHBIX W POOOTOTEXHUYECKHUX

YCTPOUCTB [DNEKTpOHHBIN pecypc] : yued. nmocodue s By3oB / A.Il. Jlykunos. - 14
M6. - Cankr-IlerepOypr : Jlanb, 2012. - 1 ¢aiin. - Cucrem. TpeboBanusi: Acrobat
Reader. — C.I1.: Jlans, 2012. — 605c. http://ed.donntu.org/books/17/cd8070.pdf

6 YYEBHO-METOJINWYECKOE OBECITEYEHUE JUCIUAITJINHBbI
Y4eOHO-MeTOAMYECKUE U31aHUsA, paspadoTannbie B JlonHTY:

6. Meroanueckue yka3zaHus K MPOBEIECHUIO TaOOPATOPHBIX pabOT MO TUCIIUTIIINHE
«KuneMatrka v TuHaMHUKa pOOOTOTEXHHUUECKUX CUCTEM» [ DIEKTpOHHBIN pecypc] /
cocT. A.JI. Momganog. - Jloneuk: IOHHTY, 2019. — 27 ¢. — 1 daitn. — Cucremubie
TpeboBaHus: Acrobat Reader. (moctymn yepe3 TUUHBIN KaOWHET CTY/IEHTA)

JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypPChI
OBC JOHHTY - http://donntu.org/library



http://ed.donntu.org/books/17/cd6533.pdf
http://ed.donntu.org/books/17/cd6752.pdf
http://ed.donntu.org/books/cd5658.pdf
http://ed.donntu.org/books/17/cd8070.pdf
http://donntu.org/library

13

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME JUCIUAIIINHBI

1. JlekuuoHHBIE 3aHATHSA

Vuebnas aynutopus Ne 6.202a yueOHBIN KoOpIyc 6 Ui IPOBENEHUS 3AHATHM
JIEKIIMOHHOTO THUIa: (MyJIbTUMeNNNHOe 00opynoBanue: HOyTOyK, OmepaliioHHas Cuc-
tema Microsoft Windows XP Libreoffice 5.3.4.(2017), mpoektop M/men .EPSON-X5
XGA 2200 Ansi, 3xpaH; y4yeOHO-HaIJSIHbIe TOCOOUS: CTEH/BI, CIIelMaIU3UPOBaHHAS
Mebenb: qocka aynutopHasi, maptel. Windows 8.1 Professionalx86/64 (akamemudeckast
nognucka DreamSparkPremium), LibreOffice 4.3.0 (mumensuss GNULGPLv3+ wu
MPL2.0).

2: JlaGopaTopHbie 3aHATHSA

CrnenuanusupoBaHHas 1abopaTopusi METAIOPEXYIIUX CTAHKOB U POBOTOTEX-
HuYeckux KomIuiekcoB Ne6.101 yweOHBIN kopIiyc 6 1 mpoBelneHHs J1ab0paTOPHBIX
3aHATHHA TOKapHBIM craHok ¢ YIIY 16K2003CS5; ToxapHeni crasoxk c¢ YIIY
16K2003PH; mnnockonuindoBanbHeli craHok Momemu 3/711A®11; TokapHO-
peBONBBEPHBIM cTaHOK 1341; TokapHO-peBonbBepHBIA aBTomMar 1B136; momepedHo-
cTporanpHblii cTaHoK 7B35; 3ybomonbG&xHeni craHok SA12; 3ybodpe3epHbI CTaHOK
5K32; ropusoHTanpHO-(ppe3epHBI cTaHOK 6M82; 3aTO4HOU cTaHOK 3672; 3aTOYHOMI
ctaHok 3B642; 3aTounoit ctaHok 3A64; 3arouHoi ctaHoK 3B632B; 3aToyHON cTaHOK
3B652; mpoMBIIIIEHHBIH poOOT «YHHUBepcal-5»; HACTONBHBIA MaHHUIyIATop Pd-
202M; remeparop ummynbcoB IIITH-125-100M; HCTOYHHMK TEXHOJIOTMYECKOIO TOKA
HTT-35; npodunorpadp-npopunomerp M201; cucrema u3MepHUTeTbHAS YHABEpCATbHAS
H338-4; oTpe3Hoi HO)KOBOYHEIHM cTaHOK H-1.

3. Ilomemenus: JJIsi CaMOCTOAATEJIbHONH pabdoThI C BO3MOXKHOCTBIO MMOAKIIIOYE-
Husg K cety "MHTepHer" M obOecrmedeHHEeM IOCTYIIA B 3JIEKTPOHHYI HH()OPMAIMOHHO-
obpasoBaTenpHyIO cpely opranuzaiuu: ayauropus Ne6.212 (KoMmIproTepHas TEXHUKA C
BO3MOXKHOCTBIO IIOAKIIOYEHHUs K ceTu «VHTepHeT» U obecliedeHneM IOCTyIa B IIEK-
TPOHHYI0 HH(OpMaIUoHHO-00pasoBatensHyo cpeny (OMOC JOHHTY) u snekrTpoH-
HO-Onbmoreynyro cucreMy (O5C IPRbooks), a Takke BOZMOXXHOCTBIO WHIHBUIY b~
HOro HeorpaHu4eHHOro noctyna odydaromuxces B 9bC u SMOC mocpencteom Wi-Fi ¢
IIePCOHATIBHBIX MOOWIBHBIX ycTpoucTB. . Kommbrotep(c/6) IntelCore 2Duo E8200
2.66/2Gb/320Gb/moruTop22 — 4 TIK: arduino (JIumenszus GNU LGPL v2.1), GPSS
World Student (JInnensus GNU LGPL v3), PascalABC.NET (Jlunensus GNU LGPL
v3), T-FLEX72 (JIuuensuss GNU LGPL v3), AnyLogic (JIuuensus GNU LGPL v3),
Smath Studio (JIuuenszus GNU LGPL v3), V-Rep (JIunenszus GNU LGPL v3), SciLab
(JInmensus GNU LGPL v2), LibroOffice 4/3.0 (JIuuensus GNU LGPL v3), Ultimaker
Cura (JInuensuss GNU LGPL v3), Mozilla Firefox (munensus MPL 2.0), Manjari 17
(JIunensus GNU LGPL v3).

al —_—
CocraBureins pabodeit IPOrpaMMBbL;
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