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Pabouas nporpaMma DUCHMILIMHBL «MexaTpoHHKa» COCTAB/ICHA B COOTBETCTBHH C yueOHBIM
IUIAHOM 110 crielManbHoCTH noAarotosku 21.05.04 INoproe neno cnenmanusanus « TpancnopTHbie cuc-
TeMBbI ropHOro npoussozacTeay st 2019 roga npuéma.

Cocrasurtens: 3aB. Kapeapoi «TpancrnopTabie cucreMsl 1 Jioructukan,umenu WM. 1Itokmana»
npo@., A.1T.H. B.I1.Konapaxun.

PaGouas mporpamMma paccMOTpeHa M NpUHATA Ha 3aceqanun kadenpsl « TpancnoprHsie cucTe-
Mol ¥ Jtoructuka umend M. I Itokmana»

[Iporoxom ot 14 Mas 2019 roja Ne.11

.-—‘~—"__'_"“'=--.._‘
—BI1. Konapaxun

3aeenyrommii kahpeapoit TCJI :
OJIIACH) (®.1.0.)

Pabouas nporpamMmMa onobpena y4eoHo-Metoandeckoit komuccueit JIOHHTY no cnenuansHo-
ctu noarotosku 21.05.04 I'oproe neno
[TpoToxon or 30Mas 2019 roma Ne 5

IIpencenarens - C.B. BopuieBckuii
(moanuck) o D.1.0.

Pabouas nporpamma npoyiena s 20 20 rosa npuéma Ha 3aceganun kadeapst «Tpancrnopr-
Hble cuctembl 1 moructuka umenu W I 1lItokmana»

[Tporokom ot « 20 5 wmas . 20 20 ronaNe 8

3ase/yronmii Ka(benpoﬁM B.I1. Konapaxuu
(0.1.0))

PaGouast mporpamma npoanena misa 20 roja npuéma Ha 3acenaHuu Kadenpsl «Tpancnopr-
Hele cuctembl 1 toructuka umenu M. 11Iroxkmanay

[IpoTokos oT « » 20 ropma Ne
3apeayrommii Kadenpoi B.Il. Konapaxun
(®.1.0.)

PaGouas nmporpamma npojyieHa mis 20 roja mpuéMa Ha 3acenanud Kadenps! «Tpancnopr-
Hbie cucteMsbl 1 noructuka umenu M. I 11IToxkmanay

[TpoTokon oT « » 20 ropma Ne
3aseyromuii Kadenpoi B.I1. Konapaxun
(®.1.0.)
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1. OFBEKT, HEJIb U 3AJIAYU OCBOEHUA JUCHUITJIMHbI

JlucumriimHa — paccMarpuBaeT  OOlIME  NPUHLMIIBIL  MEXaTPOHUKHM M HX
WCTIONTB30BAHHE TIPM CO3JaHWUM M DKCIUTyaTalldid COBPEMEHHOTO MEXaTPOHHOTO
MaIIMHOCTPOUTEBHOTO M T'OPHO-TPAHCIOPTHOIO OOOPYIOBAHUSA: MPOMBIIIJICHHBIX
po0OOTOB, aBTOMOOWMIICH, OYHUCTHBIX MEXaHW3HUPOBAHHBIX KOMIUICKCOB, MPOXOIYSCKUX
KOMOaHHOB.

Llens OUCIUIUIMHBI — OCBOCHHH CTYACHTAMH TEOPETHUECKUX M TPAKTHUYECKUX
3HaHWH, CBA3AHHBIX C IIPOCKTHPOBAHMEM, ITPOM3BOIACTBOM M JKCILIyaTalUei
COBPEMCHHBIX TOPHO-TPAHCIIOPTHBIX MEXATPOHHBIX MAIIUH ¢ KOMIBIOTEPHBIM
yIPaBJICHUEM,

B pe3ysabrare 0CBOSHMS AMCIMIIIMHBI CTYIEHT JI0JKEH:

3HATh OCHOBHBIC OMPEACICHUS, TEPMUHOJOTHIO, ITAIIBl PA3BUTHS MEXaTPOHHUKH,
[MPEUMYILECTBA MEXaTPOHHBIX YCTPOMCTB; 0O0IlIEee YCTPOWCTBO, NMPUHIUI JICHCTBUS
MEXaTPOHHBIX OOBEKTOB B MAIMIMHOCTPOUTEIBHBIX TEXHOJOTHUAX, POOOTOTEXHHUKE,
TPaHCIIOPTE, KOMIIBIOTEPHOM TEXHMKE; METOJbl peIIeHusl 3ajJa4 KHUHEMaTUKH
MaHHUIIYJISITOPOB  NPOMBIIIJIEHHBIX  POOOTOB; YCTPOMCTBO, TPHHIMI PadOTHI,
XapaKTepUCTUKM W 00J1acTh  NPUMEHEHMSI  OCHOBHBIX  THIIOB  MEPBUYHBIX
rnpeoOpazoBareseil HHGpopMalmu i HHPOPMALIMOHHBIX CUCTEM TOPHO-TPAHCIIOPTHBIX
MEXATPOHHBIX MAIlMH;, NPUHIMIBI MOAYJALMHU, JUCKPETU3ALUM, KOJAUPOBAHUS
CHI'HQJIOB M WX Iepejladyd 110 JIMHHUAM CBS3HM;, CTPYKTYPY UMDPOBOH CHCTEMBI
VOPaBICHUS  MEXAaTPOHHBIM  arperatoM W  OCHOBHBIE  THIBI  PETYISITOPOB;
XapaKTePUCTUKU HCIIOJIHUTEIBHBIX YCTPOMCTB MEXaTPOHHBIX OOBEKTOB; METOIbI
[MPOEKTUPOBAHMS MEXaTPOHHBIX CUCTEM;
yMeThb pemath 3aJayd KHHEMaTHKH MaHUIMYJISTOPOB IPOMEBIIIICHHBIX POOOTOB;
ONpe/IeNIATh FTeOMETPUUYECKHEe MapameTphsl padovyero mpocTpaHcTBa MaHUIYJISTOPOB; C
nmoMomipio  mporpamMMubix maketoB  CAIIP  paspabateiBaTh #  HCCIEAOBATH
3JICKTPOITHEBMATHYECKHE  CXeMbl ~ CHCTEM  aBTOMAaTUKM  MEXaTPOHHBIXIOPHO-
TPAaHCTOPTHBIX MAIlIWH W arperatoB; pa3padaThiBaTh CTPYKTYPHBIE CXEMBI CHCTEM
yIpaBJieHUs IPUBOJOM MEXaTPOHHBIX arperaroB; BbIOpaTh THII  TIEPBHYHBIX
U3MEPUTEIBHBIX TMpeodpa3oBaTeneid I PEHICHUS 3a7ad yIPaBJICHHS MEXaTPOHHBIM
ropHbIM 000pY/I0BAaHMEM;HCII0JIB30BATh TOJYYEHHbIE 3HAHHMSA IPU TMPOCKTUPOBAHUU
COBPEMEHHBIX MEXATPOHHBIX TOPHBIX M TPAHCIIOPTHBIX MAIIIHUH.

[TepeunciienHbie pe3yabTaTbl 00yYeHUs SBJISIOTCS OCHOBOM JUIst POpMHUpPOBaHHS

CJIeIYIOLIMX KOMIICTCHIIHH:

- TOTOBHOCTh MPUHUMATH YYAaCTHE BO BHEAPEHUU ABTOMATHU3UPOBAHHBIXCUCTEM
ynpasiieHus mpoussoacteom (I1K-8),

- TOTOBHOCTH pa0OTaTh C MPOTPAMMHBIMH TPOIYKTAMH OOMIET0 W CIIEIHAIBHOTO
Ha3HAYCHMS U1 MOJICIMPOBAHUS MECTOPOXKICHUN TBEPJBIX IOJE3HBIX HMCKOMAeMBbIX,
TEXHOJOTUHN IKCIUTYaTAlMOHHON pa3Be/IKH, JOOBIYM M NepepadOTKH TBEPABIX MOJE3HBIX
MCKOIAEeMbIX, IIPU CTPOUTENILCTBE W IKCIUIyaTallMH IO/3€MHbIX OOBEKTOB, OLICHKE
YKOHOMUYECKOW  A(PPEKTUBHOCTH  TOPHBIX WU TOPHO-CTPOUTENBHBIX  padoT,



4

MPOM3BOJICTBEHHBIX, TEXHOJOIMYECKUX, OPraHU3alMOHHLIX M (PUHAHCOBBIX PUCKOB B
pbIHOUHBIX ycnoBusax(I1K-22),

- CHOCOOHOCTH M TIOTOBHOCTH  CO3/1aBaTb M JKCIUIyaTUPOBaTh  CHCTEMBI
TEXHOJIOTMYECKOr0 TPAHCIOpTa TOPHOIO MPOU3BOJCTBA € OOECIEYEHUEM KOMIUIEKCA
TEXHUUECKMX M OPraHMU3alMOHHBIX Mep MO0 0e30macHOM HSKCIUTyaTallud 3JIEMEHTOB
TpancnopTHeiX cucteM (IICK-11.1),

CIIOCOOHOCTH  pa3padaThiBaTh TEXHUUYECKYH) JOKYMEHTALMI0 /Ui TPOU3BOJICTBA,
UCTIBITAHUSA,  MOJCPHHM3alMM,  OKCIUIyaTallud, TEXHUYECKOI0 U  CEePBUCHOIO
00CITyKUBAHUS M PEMOHTA HJIEMEHTOB TPAHCIIOPTHBIX CHCTEM TOPHOTO MPOU3BOJICTBA

(TICK-11.2);

2. MECTO JJUCHUILJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

Jucumiummna  otHocutcsik  bazosoit  wactm (1.4 TlpodeccuonanbHbli
UUKILUCUMIUIMHBL  crieuMaIn3aiiu )0jIoka Jucuuiiie  yyeonoro rmiana ['OYBIIO
"JlOHELIKHI1 HAIMOHAJIbHBIN TEXHUYECKHI YHUBEPCUTET' MOATOTOBKHU CHELMATUCTOB IO
crneuainbHocT 21.05.04 T'opHoe pgeno cneuranusaiuu «TpaHCIOPTHBIE CHUCTEMBI
TOPHOTI'O IPOU3BOJICTBAY.

basupyercs Ha 3HaHUAX U YMEHMSX, KOTOPBIE CTYJAEHT NPUOOpPEN Ipu OCBOCHUU
[peIIeCTBYIOLIUX JIMCLIMIUIMH: « BpIcas MaTeMaTHKa», «IIpuknagnas
MexaHuKa. TeopeTndeckas MEXaHUuKay, «udopmatukay, «Pusukay,
«ONEeKTpOoTEXHUKA», «Teopus MeXaHM3MOB U MalUH», «[ HIPOMHEBMONPUBOJL TOPHBIX
Maumny, «I'opHbIe MaluHbEl U 000pyI0BaHue. ['OpHbIe MAIIMHBI B KOMILIEKCHI.

3HaHUs W yMEHUS, NPUOOpPETEHHbIE NPU OCBOCHUM [aHHOW [JUCHMILIMHBI,
peanu3yroTCs CTYI€HTOM IIPU U3yUYEeHUU JUCHUNINH «OCHOBBI aBTOMATU3AL[MU TOPHOTO
[MPOU3BOJCTBA», «DJIEKTpooOoOpyioBaHue U  3NiekTpocHabxkenuwe», HUPC, npu
MPOXOKACHUU TPOU3BOACTBEHHOM W TPEAAUIUIOMHOW MNPAKTUK U TOCYIAPCTBEHHOM
WTOTOBOM aTTECTALHH.

3. CTPYKTYPA U COJAEPXAHMUE JIUCHHUILJINHBI
3.1. Pacnpenejienue y4yeOHBIX 4YacoB 10 TeMaM [IUCUMIVIMHBI W BHUIAaM
3aHATHI

HaumenoBanue Tem Kommuectso uacos (*)
(conmepKaTenbHbIX MOLYIICH) B Tom gmcie
Bcero Jekuun | Tlpaxr. JlaGop. CPC
(Cemun.)




Tema 1.1lenp v 3a1a494 JTUCHMILTHHBI.
Bgenenue. OcCHOBHBIC ONIPEICIICHUS U
TGPMHHOHOFI/IH.

3(2)

2(1)

2(3)

Tema 2.31amns!l CTAHOBIEHUS
mexaTponuku. Kiraccudukanms
MEXaTPOHHBIX 0OBEKTOB.

6(3

2(0)

2(0)

3(6)

Tewma 3.CTpyKTypa U NPUHIIMITBI
HHTeraU,HH MexaTPOHHIﬂX CHCTCM.

4(4)

2(1)

3(6)

Tema 4. MexaTpoHHBIE CHCTEMBI B
MalTHHOCTPOUTEIbHBIX TEXHOJIOTUSX.

43)

2(0)

3(6)

Tema 5. IIpomblisieHHBIE POOOTHI.
OcHOBHBIE ONIPENETCHUS H
KimaccH(uKanus

4(4)

2(1)

3(2)

Tema 6. Kunematnka MaHUITYJISITOPOB.
[Ipsimast 1 oOpaTHast 3ajaya.

20(19)

2(1)

8(4)

13(22)

Tema 7. MexaTpoHHBIE TPAHCOOPTHBIE
CHUCTECMBI,MCXATPOHHBIC 0OBEKTEI B
11aXTHOM TPAHCIOPTE.

4(4)

2(1)

3(6)

Tema 8.ITepudepuiiabie ycTpoiicTa
KOMHBIOTGPOB KakK MeXﬂTPOHHBIe 061331(1"]’:-1

4(3)

2(0)

3(6)

Tema 9. MudopmannoHHble CUCTEMBI B
mexatponuke. Cocrtas, Kiaccudukamms,
OCHOBHBIE BHUBI.

4(3)

2(0)

3(6)

Tema 10. [IepBuunbie H3MEPUTENIBHBIC
npeodpazosaresnu. Moaymsiuus,
JUCKpETH3ALMS U TIepenada
HU3MEPHUTENbHBIX CUTHAJIOB.

3(1)

2(0)

1(2)

Tema 11. Cucrems! ynpaBiaeHus
MEXaTPOHHbIMU 0OBEKTaMU. AHAIIU3
YIIPABISIEMBIX TTPOLIECCOB C TTOMOIIBIO
MOJICIICH.

3(1)

2(0)

3(4)

Tema 12. UcnonHuTENnbHBIC yCTPONUCTBA
MexaTpoHHbIX cucteM. Knaccudukanus,
CTPYKTYpa U (DYHKIIMOHAJIBHBIC CXEMBI
HPUBOJIOB.

3(1)

2(0)

I(1)

Tema 13. Dnekrpo- u
ITHEBMOIIPHBO,IBIMEXaTPOHHBIX CHCTEM U
MCIIOJIHUTEIIbHbIC JIBUTATEIIH.

17(11)

2(0)

7(0)

9(15)

Tema 14. [IpoexkTupoBaHne MEXaTPOHHBIX
Momyneil u 00bekToB. CHHEpreTnuecKas
MHTErparys B MEXaTPOHHBIX MOJLYJISAX U
00BeKTax.

3(1)

2(0)

2(2)

Tema 15. OcobGennocTu ycnoBuii SKCmy-
aTaMMMEXaTPOHHBIX TOPHBIX MAIIHH.

3(1)

2(0)

2(2)

Tema 16. MexaTpoHHBIEC OOBEKTHI B
IIaXTHOM TPAHCIIOPTE.

5(2)

4(1)

4(4)

WMuauBuayanpHOE 3agaHKue

0(9)

0(9)

DK3amen

36(36)

36(36)

Wroro:

144(144)

34(6)

17(4)

93(134)

* — B ckoOKax yka3aHbI 3HAUEHHS, COOTBETCTBYIOILIUE 3209HON (hopme 0OydIeHHS.




q)OpMHPOBaHHe KOMIIeTeHIIMH B PE3VJIbTATE OCBOCHHUA TEM TUCHHUILIMHBI

KommnereHmun TeMbl IUCHUTUINHBI, HALIEJIEHHbIE HA BLIPAGOTKY
KOMIIEeTEeHIHH
[T1K-8 Temsr 4, 5,6,7, 8,13
[1K-22 Tema 6, 13,

[ICK-11.1 Tewmsr 1,2,3,9,10,15,16
I[ICK-11.2 Temer 10,11,12,13,14,15,16

3.2. Jlekuun
Tewmsr 1,2,3. Beenenue. O0uye cBejieHust 0 MexaTpoHHMKeE.
Conepxanue Tem 1,23

OCHOBHBIC ONPEACACHUS M TEPMUHOIOTHS: MEXATPOHUKA, CHHEPTETHYECKAsMHTErparus,
MEXaTPOHHBIE CUCTEMA, OOBEKT, MOAY/Ib, KOMIUIEKC. JTambl CTAHOBICHUS MeXaTpoHUKH. OCHOBHBIE
MPEerMYILIECTBA MEXaTPOHHbIX YCTpoiicTB. CTaauu aBTOMATU3ALMK IMPOMU3BOICTBA M 3Tallbl Pa3BUTHs
npoMbliiuieHHocTH.  Kuiaccudukaims — MexaTpoHHbIX — 00bekToB. CTpPyKTypa M NPUHLIMIIBI
MHTETPHPOBAHUS MEXATPOHHBIX MOIYJICH U MAIIHH.

Jlureparypa k temam 1.2.3: [1,2,3,5]

Tema 4. MexaTpOHHbIE CUCTEMbI B MAILIMHOCTPOUTEITbHBIX TEXHOJIOTHSIX.
Counepxanue Tembl 4

Texnonorun OpicTporo mnpotorurupoBanus (3-Dprinting), crankm ¢ UYITY. Mamunsr ¢
napasielbHOi KHHEMaTUKOM (TpuIoabl, rexcanoibl). Pemienre oOpaTHOM 3aauu O MOJIOKEHUH LISt
tpunoaa. O6mue cBegenust 0 SCADA-cuctemax u CALS-texnonorusx.

Jlureparypa k teme 4: [1,2,5]

Tema 5,6. [IpombliiuieHHbIE pOOOTHI KaK MEXaTPOHHBIC CUCTEMBI.

Cozepxanue TeMbl 5.6

CrpykTypHas cxema M Ki1accu(UKalus MPOMBIILIEHHBIX poOOTOB. XapakTepucTuka podoToB
1, 2 1 3-ro nokosneHuil. MaHUITyISTOPB! TPOMBIIIIEHHBIX poOOTOB. YnCno creneHel moaBHKHOCTH.
Kunemaruyeckue CXeMbl MaHUIYJISATOPOB, paboTarOIMX B JEKAPTOBOHM, LMIMHIAPHYECKOH WU
cepuyeckoil cucTeMax KOOpuHaT.

MaHunyssTopsl  TPOMBILIIEHHBIX  poOOTOB  aHTponomopduoro Ttuma. llepeHocHbie u
OPHEHTHUPYIOIIME CTETICHU IT0ABHIKHOCTH.

Hcnosb3oBaHnue Marpui] BUHTOBOTO CMEUICHMSI Uil PEILEHMA 3a1a4 KWHEMaTHKH
maHunyistopa. [Ipsmas 3azada o MOJIOKEHUM JIBYX3BEHHOIO MaHMIyJsiTopa. PenieHue ¢ nmomolbo
MaTpHll BUHTOBOTO CMCHICHMSI M Ha OCHOBE reomerpudeckoro mnoaxona. OOparnas 3amada o
MOJIOKEHUH JABYX3BEHHOTO MAHUIYJIATOPA.

[Mpsimasi n oOpaTHast 3a71a4M O CKOPOCTH JABYX3BEHHOI0 MaHHITYJIsITOpA.

I'eomerpusi pabodero mnpocTpaHcTBa MaHunynsaTopa. Kondurypamus pabodero rmpocrpaHcTsa
MaHMUIIYIATOPOB, paboTalomux B AEKAPTOBOH, LMIMHIPUYECKOH M C(EepUHECKOH CHCTeMax
koopaunart. ['eomerpust paGodero mpocTpaHCcTBa ABYX3BEHHOTO MAHUITYIISITOPA.

JlutepaTypa k Teme 5.6: [1,2,5,7,8]

Tema 7. MexaTpoHHbIE TPAHCIOPTHBIE CUCTEMbI,MEXaTPOHHBIE OOBEKTh B MIAXTHOM
TPAHCIIOPTE.

Conepxkanue TemMbl 7
CoBpeMeHHbIi aBTOMOOMIIb KaK MEXaTPOHHAs CUCTEMA: TIOJACUCTEMbI YIIPABICHMS JIBUTATEIIEM,
yripaBlieHHe KOpoOKoii nepenay, odecrieueHre 6e30MacHOCTH IBWKEHUS U KoMdopTa.
Jlureparypa k teme 1: [2,5,6,8]
Tema 8. [lepudepuiinpie ycTpoiicTBa KOMIBIOTEPOB KAK MEXAaTPOHHBIC OOBEKTHI.
ConepraHue TeMbl 8
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[epudepuiinbie ycTpoiicTBa KOMIbIOTEpoB. HakonuTens Ha jKeCTKUX HECMEHHBIX JMCKaX Kak
MeXaTpOoHHBIH 00beKT. [TpuHUMI pabOThI U CXEeMa CUCTEMBbI YITPaBJICHUSI.
YcrpolicTBo, npuHOMI pabOTBl HAKOMUTENs MHMOPMALMM HA ONTHYECKOM  JHCKE.
CrpykTypHas cxemMa CUCTEMBI YIIPaBICHHS.
Jlutepatypa k Teme 8: [1,5]
Tema 9,10. UndopmaniioHHBIE CHCTEMBI MEXaTPOHHBIX YCTPOUCTB.
Conepxanne Temsr 9,10
CocraB, kmaccu(ukaiusi M OCHOBHBIC BHMIbI WH(OPMALMOHHBIX CHCTEM MEXaTPOHHBIX
yCTPOMCTB. XapaKTepPUCTHKA OCHOBHBIX IMOACHCTEM WH(POPMALIMOHHOHN CUCTEMBI.
[TepBuuHbIe U3MEpUTEIIbHBIE peoOpazoBaTenu. Kiaccuukanms 1aT4uKoB.
CHIIOMOMEHTHBIE OATYMKH: TEH30METPUYECKUE, MbE30IICKTPHUCCKHE, MAarHHTO-YIIPYTHE.
[IpuHLMT ASHCTBHS, OCHOBHBIC XapaKTEPUCTUKHU, OOIACTH TPUMEHCHUSL.
EmkocTHble ¥ MHIyKTHBHBIE AaT4MKH. [IpuHIMN NeiCTBUS, OCHOBHBIE XapaKTEPUCTHKH, 00-
JacTH MPUMEHEHHUS.
HupdepenunanbHoe BKIIOYEHHE AaTYHKOB.
Ontuueckue narunku. [IpuHnmn 1efcTBYs, OCHOBHBIE XapaKTEPUCTUKH, 00IaCTh MPUMEHEHUSI.
CornacoBanue IaTYMKOB C BTOPUYHOM anapaTypoii.
Moynsiisi U3BMEPUTENbHBIX CUT'HAIOB. XapaKTepUCTHKAa OCHOBHbBIX BHIOB rapMOHMYECKOI M
MMIYJIbCHOM MOIYISILIMH.
JuckpeTusanuy CUrHAJIOB 10 YPOBHIO U 10 BpeMmeHH. Teopema KorenbHukosa.
Komuposanue curnanos. [TomexoycToilunBoe KOIUpOBaHHe.
[Tepenaya n3MepuTEIbHONW HH(POPMALMUIIO JIMHUAM CBsi3u. [IpoBoHAs, paglo- U ONTHYECKAs
cBA3b. CriocoOb! noBeimeHUs YQHEKTUBHOCTH JIMHHH CBA3H.
JIutepaTypa k Teme 9.10: [1,2,3,4,5,6]
Tema 11. Cucremsl ynpaBneHHst MEXaTPOHHBIX OOBEKTAMHU
Conepxanue Tems! 11
VYiopasnsemocte M HabM0IaeMOCTb OOBEKTOB  (IIPOLIECCOB), CIOCOOBI  MOIEIMPOBAHUS
MEXAaTPOHHBIX CHCTEM.
Onucanue ynpaBnsieMbIX CHCTEM BO BPEMEHHOM M 4acTOTHOH oOnacTsax. YpaBHeHus
COCTOSTHUSI IMHAMUYECKON CHCTEMBI.
Llens yripasiieHust 1 00001IEHHOE NPEICTABICHNE YIIPABISIEMON CHCTEMBI.
Henuneitnpie cuctembl. YncieHHOe MOCIMPOBAHKE B 3aa4aX YIPaBICHHS.
JMCKpETHOE OMMCAHUE B MPOCTPAHCTBE COCTOSTHMIA.
[Toctpoenue crTpykTypel cucremsl ympasieHus. CTpyKTypa perymstopa € YIpeKAAroIuM
ynpasieHueM. O60CcHOBaHHE HEOOXOAMMOCTH MAaTEMaTHYECKOW MOJIENIM CHCTEMbI M 0OPATHOM CBSI3H.
[T /I-perymnsitop.
Cuntes uudposbix cucrem ympasineHus. CTpykTypa UHM(POBON CHCTEMBI YHPABICHHS
MIPUBOZIOM MEXAaTPOHHOTO arperara.
JlutepaTypa k Teme 11: [1,5]
Tema 12,13. McriosiHUTENIBHBIC YCTPONUCTBA CUCTEM MEXaTPOHUKH.
Copepxanue tem 12,13
Obume cBeaeHUs U KnacCu(PUKaLMa HCIOTHUTEIBHBIX YCTPOHCTB MEXATPOHHBIX 0OBEKTOB.
DJIeKTpUYECKHe, [THEeBMAaTHYECKUE, THAPABIMYECKHE M  [bE303JIEKTPUYECKUE TIPUBOJIBL.
O6nacth npUMeHEeH!sl, TOCTOMHCTBA M HEA0CTaTKH.
DNEKTPOIBUTATENN YTIIOBOTO ABMKEHHS MOCTOSIHHOTO TOKA.
DNIEKTPOIBUTATENN YIIIOBOTO ABHKEHHS IEPEMEHHOTO TOKA.
[laroseie jpBuratenu. KOHCTpyKiMs W NPUHUMI JCHCTBUS PEAKTHBHO-UHIAYKTOPHBIX
JABUTATEJNICH.
JInHeHHbIE 2JIEKTPOIBUTATEIIH.
Jluteparypa k temam 12,13: [1,5]
Tema 14. OcHOBBI IPOEKTUPOBAHHS MHTETPUPOBAHHBIX MEXaTPOHHbBIX MOJIYJIEH M CHUCTEM
Conepxkanue Temsl 14




[TonsiTue uHTepdeiica B MexaTpoHHbIX cucTemax. OcHoOBHbie HHTepdeiichl. CylnHOCTh M
crocoObl pereHus npodiemMpl MHTE(ECOB B MEXaTPOHUKE.

CpaBHUTENBHBIN aHAIN3 TPAAULIMOHHOTO U MAPAIIISIBLHOTO TPOSKTHPOBAHUS CUCTEM.

OCHOBHBIC OTANbl MAPAUICABHOTO TMPOSKTUPOBAHUS WHTETPUPOBAHHBIX  MEXATPOHHBIX
arperaros.

MeToapl MHTErpaluu IpH NPOCKTUPOBAHMM MEXaTPOHHBIX cuUCTeM. MeToa BBIKIIOYEHUs
IPOMEKYTOUHBIX TTpeoOpaszoBaTenci u nurepdeiicos. Meron 00beTMHEHHS HIEMEHTOB MEXAaTPOHHOTO
MOIYTA B EAMHOM Kopryce. MeTon mepenoca (yHKIMOHATHHOM HATPY3KM HA WHTEIICKTYaTbHBIC
(2JIEKTPOHHOTO, KOMITBIOTEPHOI0 ¥ MH(MOPMAIIMOHHBIE) YCTPOICTBA.

Jlutepatypa k Teme 14: [1,5]

Tewma 15. OcobeHHOCTH YCIOBUH IKCIUTyaTallUH MEXaTPOHHBIX TOPHBIX MAILIHH.

Conepxanue temsr 15

Oxpyxaroniasi cpesia st OYMCTHOTO KOMIUIeKca U (PYHKIMAM TOpHBIX MamuH. CucTemaTu3aims
FOPHBIX MAlIMH KaK MEXaTPOHHBIX 00BEKTOB.

Oco0GeHHOCTH TOPHBIX TPAHCTIOPTHBIX MALIMH KaK MEXaTPOHHBIX CHCTEM,

CrpykrypHas (Qopmyna MEXaTpOHHOTO TOPHOTO OOOpPYZOBAaHMSA - OYHCTHOTO KOMOalHa,
MEXaHU3UPOBAHHOM Kperu, 3aD0iHOro KoHBeiepa.

JlutepaTypa Kk Teme 15: [6]

Tema 16. MexaTpoHHBIC 0OBEKTHI B IIAXTHOM TPAHCHIOPTE

Conepxanue temsr 16:

3a00iiHbII CKpeOKOBBII KOHBEHEp Kak MEXaTPOHHBIH 00BEKT

OTimyuTeNbHBIE  OCOOCHHOCTH  IPUBOJIA  JIBYXCKOPOCTHBIX CKPEOKOBBIX KOHBEHEPOB.
OnTuManbBHBII ANMOPUTM 3aITyCKa JBYXCKOPOCTHOTO CKPeOKOBOTO KOHBEIiepa.

Ha3HaueHue JIGHTOYHBIX KOHBEHEPOB, CHUCTEMBbl aBTOMATU3AallMM KOHBEHEPHbBIX JIMHUI.
Kommnekcsl aBromarusupoBanHoro ympasnenus kouseiiepamu AYK.2M u KCKT. Ilpusoas
JEHTOYHBIX KOHBEHEPOB C PEryIMPYEMOI CKOPOCTBIO. DKOHOMMYECKMI M TexHU4YecKuil ek,
MOJy4aeMblii [PH  MCIOJB30BAaHMM YaCTOTHBIX mpeoOpasoBareseii B NPHUBOJAX JICHTOYHBIX
KoHBelepoB. Kpurepuu Be100pa 4acTOTHOTO npeodpasoBaTess.

JIureparypa k Teme 16: [6]

3.3. [IpakTH4yecKkue 3aHATHS

Ne Tema sauaTus Obwem, | Jlutepa-
n(m Jac. Typa
1 DKcKypeus B taboparopuu MHCTHTYTA «/lonyrneman» 2(0) [7]
) HccnenoBanne KWHEMaTUKW MaHUIIYJISTOpa: MpsiMas 3ajada B 21) (7]
MMOJIOKCHHUH

3 HccnenoBanne kMHEMaTHKM MaHMIynATOpa: oOpaTHas 3agada B 21) 7]
TIONOKEHUH

4 Pemienne npsmoii 1 oOpaTHOM 3ajlaud O CKOPOCTH JABYX3BEHbEBas 2(1) 7]
MaHHUIYJIATOpa

5 Onpenenenue rpanun pabo4ero NpoCTpaHCTBA MAHUITYIATOPA 2(1) [7]

6 Paszpaborka u ucciaenoBaHue MHEBMATHYECKUX CXEM ¢ LIMIHHIPOM 2(0) 7]
OJIHO- M JIBYXCTOPOHHETO JelCTBHUS

7 Pa3paboTka NMHEBMOZJIEKTPUYECKUX CXEM C LMIMHAPOM OJHO- U 2(0) (7]

JABYXCTOPOHHETO NEHCTBHSA
8 Konoksuym 3(0)
WTtoro: 17(4)




3.4. JlabopaTopHbie padoThl (He MPeIYCMOTPEHBI V4. IVIAHOM)

No Tema paboTsI Oo6beM, | Jlutepa-
n/n Jac. Typa
1
Hroro:
3.5. CamocrosiTe/ibHas padoTa CTy/1eHTa
Ne Bujiel camocTosTensHOM padoThl CTYAEHTa Oobwnem, gac.
n/m
1 U3ydenne nekunonnoro Marepuana (ue menee 50% ot oObema nexuii) 30(59)
2 [ToaroroBka k mpakTuueckum 3auaTuaM(He Menee 50% ot obnema 27(30)
AyJIMTOPHBIX NPAKTHYECKUX 3aHATHIN)
3 [ToarotoBka k sabopaTopHbiM padboTam(He meree 50% ot odbema -
ayJUTOPHBIX J1a0OPATOPHBIX 3aHATHIN)
4 Bemonnenue kypcoBoro npoekra (36 sacos) -
5 Beimosinenne Kypcopoii paboTsl (27 yacos) -
6 BeliroJiHeHEe MHAMBULYANBHOTO 331aHus (He MeHee 9 yacoB) 0(9)
Urtoro: 57(98)

3.6. KypcoBoii npoekT (padora), HHAMBHAYAJbHOE 3a/1aHHe

KypcoBoii mpoekT (padorta)no JUCUMILIMHE YYEOHBIM IIJIAaHOM HE ITPEAYCMOTPEH.
WuanBuayansHOE 3a/laHue CBA3aHO C pelIeHUeM 00OpaTHOM 3a/1a4u O MOJIOKEHUU
JABYX3BEHHOI'O MAaHUITYJIATOPA U MIOCTPOSHUEM IPaHMI] ero paboyeil 30HbI B
COOTBETCTBHHM C 3aJJaHHEM U TIPUMEPOM, TIPUBEICHHBIM B [ §].

OO0bem yueOHOI HArpy3KH IPH BBIMIOJHEHUH UHAMBUIYaJIBLHOIO 3a/1aHus —9
gacoB.PexomeHyemblii 00beM MOSICHUTENBHON 3aMUCKH M0 UHIUBUIYATIBHOMY
3aj1aHuIo — He Ooiee 6 crpanull popmara A4 (210x297 mm).

4. ®OH/1 ONEHOYHBIX CPEJICTB

4.1. Kpurepum u mKajabl I HHTEIPHPOBAHHOH OLEHKH YPOBHSA
c(hopMHPOBAHHOCTH KOMIIeTEHIHH

Cocmasnanowas KomnemeHyuy — NOAHOMA 3HAHUL
HYJICBOH YpOBEHb: HEBEpHBbIC, HE ApPryMEHTUPOBAHHbIC, C MHOMXECTBOM TIPYOBIX

OmMOOK OTBEThl HA BOIMPOCHI / OTBETHI HA JBa BOMPOCAa M3 TPEX IOIHOCTHIO

OTCYTCTBYIOT. Y POBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHUM;
MUHUMAJIbHBIA YPOBEHB:IaHbI HE TOJHBIC, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI

Ha BONPOCHL. YPOBEHb 3HAHMI HUKE MHHUMAaJIbHBIX TpeboBaHui. [lonynieHo MHOTO
rpyObIX OMHUOOK;

[IOPOTOBBIH YPOBEHb. JaHbl HENOCTATOUHO IIOJHBIC, TOYHBIE U APryMEHTUPOBAHHBIE

OTBEThl Ha BOMPOCHL. [lI0X0 3HaeT TePMHHBI, ONpPEC/ICHUSI U MOHATHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOLICHHUS, IPUHITUIILL. J]OTyIIIeHO MHOTO HerpyOBbIX OIIHOOK;

cpemmﬁ YPOBGHBZ,HEIH]':I HA0CTATOYHO ITOJHBIE, TOYHBIC H API'YMEHTHPOBAHHBIC OTBCThLI

HAa BOINPOCHL. B 1EIOM 3HAET TEPMUHBL, OMNPEACIICHUS W TOHATHS, OCHOBHEIC
3aKOHOMEPHOCTH, COOTHOIIEHMS, INPUHIMIBL JlONyIIEeHO HECKOJIbKO Herpyobix
OIINOOK;
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[POABUHYTHI YPOBEHb: JaHbl [OJHBIC, TOUYHBIE U APryYMEHTUPOBAHHBIC OTBETHI Ha
BOIMPOCHL. 3HAET TEPMHHBI, ONPENCICHUS U TOHATHUSA;, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHUS, TPUHLIMIIBL. J[OMYIIEHO HECKOJIBKO HEIpyOBIX OLIHOOK;

BHICOKMI YPOBEHb:JIaHbl IIOJIHBbIE, TOYHBICE M aApPryMEHTUPOBAaHHbIE OTBETHI Ha
BOIPOCHL. 3HAET TEPMUHBI, OMPEICNICHUsI U MOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLICHUSI, MPUHIKIIBL. JlONyIIEHO HECKOIBKO HETOYHOCTEH.

COC??’ICISJIHFOWG}I KoMnemeHuyuu — ymMeHus

HYJIEBOW YPOBEHB: MOJHOE OTCYTCTBUE MOHUMAHUS CYTH METOAUKHU PEIICHUS 3a/1a4H,

JIOTYILEHO MHOKECTBO IpyOeiiux onrMOoK / 3a1aHus He BLITIOJHEHBI BOOOIIIE;
MUHUMAIbHBI YPOBEHB:CIA00€ TIOHMMAHHUE CYTH METOAUKU PpELICeHWs 3a/1auu,
JIONyLIeHbl Tpyobie omMOku. Pemienust He obocHoBaHbl. He ymeer MCIosib30BaTh
HOPMAaTHUBHO-TEXHUYECKYIO JIUTEparypy. He opueHTHpyeTCs B cienallbHOM HAy4YHOU
JuTeparype, HOpMaTHBHO-ITPABOBLIX aKTax;

MOPOTOBBIM YPOBEHB:IOCTATOYHOE IOHWMAHWE CYTH METOJWKH PEIICHUS 3a7auH,
JonyuieHbl omnOku. Pemienuss He Bcerja 00OOCHOBaHBL. YMEET MCIOJB30BATH
HOPMATUBHO-TEXHUYECKYIO0 JmuTeparypy. Ciabo opueHTHUpyercs B CHELHaAIbHOM
HAy4YHOU TUTepaType, HOPMATUBHO-ITIPABOBBIX AKTaX;

CpPeIHUI YPOBEHL:B LIEJIOM I[OHUMACT CYyTh METOIUKHM PELICHUS 3aJayM, JOIYILICHBI
ommOku. Pemenust He Bcerjga OOOCHOBAaHBL YMeEET HMCIOJB30BATH HOPMAaTHUBHO-
TEXHUYECKYIO U CIICLUANILHYI0 HAyUHYH0 IUTEPaTypy, HOPMaTUBHO-IIPABOBBIE AKThI;
[POJIBUHYTHIA YPOBEHL:B 1I€JIOM [MOHMMACT CYTh METOAMKU PELICHUs 33/a4yH,
JOMyIIEHbl HETOYHOCTH. Crnoco0eH 00O0CHOBAaTh pELIEHHS. YMEET HCIONIb30BaTh
HOPMATUBHO-TEXHUYECKYI0O W CHCLMAIBHYI0 HAay4YHYIO JIMTEpaTypy, HOPMaTHBHO-
MIPABOBBIC AKTHI,

BBICOKHMI YPOBCHL: IOHUMACT CYTh MCTOAHUKH PCHICHH:A 3a1a4H. Crniocoben 000CHOBATH

penieHns. YMeeT UCHOIb30BaTh HOPMAaTHBHO-TEXHUUECKYIO M CHIEIUAIEHYI0 HAYIHYFO
JMTEPaATypy, NepeI0BOM 3apyOeKHBIN OITBIT, HOPMATHBHO-IIPABOBBIE AKTHI.

Cocmasnsaowas KomnemeHyuu — 61a0eHue HasblKamu

Hy.]]eBOﬁ YPOBCHBLHC IIPOACMOHCTPUPOBAJI HABBIKH BBIITIOJTHCHHUA HpO(beCCHOHaﬂle':-lX

3ana4. MCObITBIBA€T CYHIECTBEHHBIE TPYAHOCTH TIPU BBIMIOTHEHUHU OTIACIBHBIX
3aJIaHuH;

MHMHUMAJIBHBIM ~ YPOBEHb:HE  IPOAEMOHCTPUPOBAJ  HABBIKM  BBINOJHEHUA
npodeccuoHaNbHBIX  3ajga4. MchbIThiBaeT  CyIIECTBEHHbBIE  TPYAHOCTH  IIPH
BBITIOJIHEHUM OTAEJIbHBIX 3aJaHU;

MOPOrOBBIM  YPOBEHB:BJIAJEET OINLITOM T'OTOBHOCTH K IpodeccuoHabHOM
JIeATEeIbHOCTH U MPO(PECCHOHAILHOMY CaMOCOBEPIIEHCTBOBAHHWIO HA IOPOrOBOM
ypoBHe. TpyaoBbie AEHCTBHS BBIIIOJIHIACT MEJICHHO U HEKAYECTBEHHO;
CpeIHMM YPOBEHBL:BIAJAEET CPEJIHMM OMBITOM TOTOBHOCTH K HPO(dEeCCHOHAILHOM
JESATENILHOCTH ¥ NPO(eCCHOHAILHOMY CaMOCOBEPUICHCTBOBaHMIO. Tpy/oBbIe
JIENCTBHUS BBIIIOJIHSIET HA CPEJHEM YPOBHE IO OBICTPOTE U KAUECTBY;
MPOJABUHYTHIA YPOBEHB:BIAAEET ONBITOM M JOCTATOYHO BBIPAKEHHOW JIUYHOCTHOHU
IOTOBHOCTH K NpO(ecCHOHAIbHON  AESATeNLHOCTH U NPOdecCHOHAIBHOMY
CaMOCOBEPIICHCTBOBAHNIO. BBICTPO M KaUECTBEHHO BBINIOJIHACT TPYAOBBIE JEUCTBUSA;
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- BBICOKMI YPOBEHB:BJIAJICET OINBITOM M BBIPAKEHHOCTHIO JTMUYHOCTHOW T'OTOBHOCTH K
npodeccuoHanbHON NEeATETLHOCTH " 1po(heCcCUOHATTBHOMY
CaMOCOBEPILICHCTBOBAHUIO. BBICTPO M Ka4eCTBEHHO BBINOJIHAET TPY/IOBbIE JICHCTBHS.

ObobwenHas oyeHra chopmMuposanHoCmu KomnemeHyutl

- HYJIEBOH YPOBEHb:KOMIIETCHIIMU HE C(hOPMHUPOBAHBI;

- MUHHUMAJIbHBIA YPOBEHb:3HAUUTEIBHOE KOJIMYECTBO KOMIIETEHIIMHN HE ChOPMUPOBAHO;

- IIOpOrOBBIH YpPOBEHb:BCE KOMIIETEHIIMH C(POPMHUPOBaHBI, HO OOJIBIIMHCTBO Ha
MIOPOTOBOM YPOBHE;

- Cpe/IHMI YPOBEHb:BCE KOMIIETEHIIMH CHOPMUPOBAHBI HA CPEJIHEM YPOBHE;

- TIPOJIBUHYTHIA YPOBEHBb:BCE KOMIIETEHIIMU CHOPMUPOBAHBI HA CPEIHEM HIIH BBICOKOM
YPOBHE;

- BBICOKUH YPOBEHB:BCE KOMIIETEHITUU C(POPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Bonpochbl K 3K3aMeHY
1)  Dranel  craHoBieHHUs ~ MeXaTpOHHKU.  OCHOBHBIE  IIPEUMYIIECTBA
MEXAaTPOHHBIX YCTPONCTB.
2)  OCHOBHBIE ONpEEICHUS U TEPMUHOIOTHUS: MEXaTPOHUKA, CUHEPreTHUeCcKas
MHTErpalksi, MEXaTPOHHbIE CUCTEMA, OOBEKT, MOJLYJIb, KOMILIEKC.
3)  CrpykTypa MeXaTpOHHBIX MOIYJIEH U MAlIWH.
4) OobparHas 3a7a4a O MOJOKEHUH JIBYX3BEHHOI'O MaHUITYJISTOPA.
5) MexaTpoHHBIE CHCTEMBI B MAIIMHOCTPOUTENBHBIX TEXHOJOTHSX: MAIIUHBI C
napajuleJiIbHOM KUHEeMaTUKOM (rekcamnojbl). Pemienue oOpaTHOM 3agayd o
MOJIOKEHUH IS TPUTIO/A.
6) IlpoMmbinuieHHBIE POOOTHI, CTPYKTypHass cxema M Kilaccu(ukauus.
XapakTepucTuka podoToB 1, 2 u 3-ro mokoJIeHHil.
7) MaHunynasTopsl TPOMBIILIEHHBIX POOOTOB. UMCIIO CTEneHe# MOJABUKHOCTH.
Kunemaruueckue CXemMbl MAaHUIIYJISTOPOB, padoTalolMX B JICKapTOBOM,
HUAJUHIPUIECKON U cepruueckoil cucTeMax KOOpArHaT.
8) MHWcnonb3oBaHue MaTpul] BUHTOBOI'O CMEILCHUS JUIs pEIIeHUs 3ajay
KMHEMATUKU MaHUIYJIATOPA.
9) OGpaTHas 3a1a4a O 110JIOKEHUH JIBYX3BEHHOTO MaHHITYJISATOPA.
10) Ilpsmast 3amaua O TOJOKEHHM JBYX3BEHHOTO MaHUIystopa. Pemenue c
[OMOILbIO MAaTPULL BAHTOBOI'O CMEILIEHHsI K HA OCHOBE I'€OMETPHUYECKOr0 MOAX0/a.
11) CoBpemeHHBIM aBTOMOOWJIP KaK MEXaTPOHHAs CHCTEMa: IIOJACHUCTEMBI
yIpaBJICHUs JBUTaTENIEM U YIIpaBIICHUsI KOPOOKON 1nepe/iay.
12) CocraB nepudepuiinpie yCTpONCTBa KOMIBIOTEPOB. Hakonurens Ha KECTKUX
HECMEHHBIX JUCKaX Kak MexaTpoHHbIH o00bekT. [lpunmun paborsl M cxema
CHUCTEMBI YIIPaBJICHUS.
13) VcerpoiictBo, mpuHimn padora Hakomnutens HHGOpMalUM HA ONTHUECKOM
nucke. CTpyKTypHas CXeMa CUCTEMBbI yIIPaBJICHUS.
14) CocraB, knaccuukaimsi U OCHOBHBIE BHAbI HH()OPMAIMOHHBIX CHCTEM
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MEXaTPOHHBIX YCTPOWCTB. XapakTepucTHKa OCHOBHBIX [1OJICUCTEM
WH()OPMAIIMOHHOM CUCTEMBI.
15) CuioMOMEHTHBIE  JATYMKH: TEH30METPUUYECKHE, IbE303JIEKTPUUYECKHE,
maruutoyrnpyrue. [lpuHumn AeidcTBHs, OCHOBHBIE XapakKTEpHUCTUKU, O00IacTh
MIPUMEHEHMUS.
16) EMKOCTHBIE M MHIAYKTHBHBbIC JaT4uKU. [IpuHIMII J€HCTBHUS, OCHOBHBIC
XapaKTePUCTUKH, 001aCTh IPUMEHEHUS.
17) Moaynauusi U3MEpUTEIbHBIX CUI'HAJIOB. XapaKTEPUCTUKA OCHOBHBIX BHUJIOB
rapMOHMYECKON M UMIIYJIbCHON MOAYJISALINH.
18) Juckperusanus CUrHajJoB 10 YPOBHIO M 10 BpemeHu. Teopema
KorensHukoga.
19) Iloctpoenue cTpykTypbl cucTembl yrpasieHus. CTpykTypa perynisaropa ¢
yrnpexaatonmm yrnpasieHueM. O00CHOBaHWE HEOOXOAUMOCTH MaTEeMaTHYECKOI
MOJIEJIM CUCTEMBI U 0O0paTHOM CBSI3H
20) LHenp yrpaBneHust 1 0000IIEHHOE MTPEACTABICHUE YIIPABISAEMOU CHCTEMBI.
21) Onucanue ynpasiseMbIX CHUCTEM BO BPEMEHHOM M YacTOTHOM 00JacTsX.
YpaBHEHHS COCTOSIHUS JIMHAMUYECKONH CUCTEMBI.
22) Crpykrypa uudpoBOM CHUCTEMBI YIPaBICHUS MPUBOAOM MEXaTPOHHOTO
arperara.
23) 1IN 1-perynsTop.
24) HenuHelHbie cUCTeMBbl. YUCIICHHOE MOJICTMPOBAHNE B 33/1a49aX YIIPABICHUS.
25) JluckpeTHOe ONMCaHUe CUCTEM B IPOCTPAHCTBE COCTOSHUMA.
26) DnexkTpuyeckue, MHEBMATHUECKUE, THAPABIMYECKUE M IHE302JEKTPUUECKUE
npuBojibl. O0naCTh IPUMEHEHHS, JOCTOMHCTBA U HEJJOCTATKH.
27) Hlaroseie nurarenu. KOHCTPYKIMS U TPUHIUIL AEHCTBUS PEAKTUBHO-UHIYKTOPBIX
JBUTATEJICH.
28) Ilomsatue wuntepdeiica B mexaTpoHHBIX cucremMax. OCHOBHBIE HHTEPQEHCHL.
CyuHocTh U cr1ocoObl penieHus npooaemMbl HHTe()EHCOB B MEXaTPOHHKE.
29) CpaBHUTENBHBIN aHANW3 TPAAUIMOHHOTO U MAPANJIEIBLHOTO MPOESKTUPOBAHUS
cucteM. OCHOBHBIE OTamnbl NAPAIEIBHOTO IMPOEKTUPOBAHUS HMHTETPUPOBAHHBIX
MEXaTPOHHBIX arperaTos.
30) Metoasl UWHTETpalid MpPU TMPOSKTUPOBAHUU MEXAaTPOHHBIX CcUCTeM. MeTon
UCKJIIOYEHMSI IPOMEKYTOUYHBIX ITpeoOpa3oBaresieil u nuurepdeicos.
31) Meroasl UWHTErpalud MPU TMPOECKTUPOBAHUU MEXAaTPOHHBIX CHUCTEM. MeTon
00bEeIMHEHUS DJIEMEHTOB MEXaTPOHHOI'O MOYJIsSI B €JMHOM KOpIlyCe.
32) Merong mnepeHoca (PyHKIMOHATBLHOW  HATPY3KH HA  HMHTEIUIEKTYalbHBIC
(371eKTPOHHBIE, KOMITLIOTEPHBIE M HH()OPMALIMOHHBIE) YCTPONUCTBA.
33) OcobOeHHOCTH YCIOBHHM OHKCILTyaTalliM MEXAaTPOHHBIX TOPHBIX TPAHCIOPTHBIX
MallIuH.
34) [llaxTHbli cKpeOKOBBIN KOHBEHEP KaKk MEXaTPOHHAS CHCTEMA.
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4.3. Ilpumep IK3aMeHALHOHHOT 0 OHJIeTa
I'OYBIIO «/lonenkuii HAUMOHAJILHBLIA TeXHHYCCKHIT YHUBEPCHTET»

[Tporpamma: CTICITHATHTET
(Dakanappuar, cienHaINTET, MaricTrparypa)
Harpasiienue noAroToBKM (CrenuaibHOCTh): 21.05.04T opnoe aeno
(KoI, HA3BAHAE)
CTIBL[HEUTHSEIL[HH: T]JBHCHO])THBIG CHCTEMBI TOPHOTO MPOHU3BOICTBA
(HazBanKE)
CemecTp: BeCeHHHH cemecTp ydedHoro roxa 2019-2020r.r.
YuebHas qUCLMIIINHA: Mexarponuka
BUJIET Ne4
1.  CrpykTypa MeXaTpOHHBIX MOJIYJIEH U MaIllUH.

2.CUIIOMOMEHTHbIE  JATYUKH: TEH30METPUUECKHUE, [bE303JICKTPUYECKUE, MAarHuTO-
ynpyrue. [IpuHiun neiicTBrs, OCHOBHBIE XapaKTePUCTUKHU, 00JIaCTh MPUMEHEHUS.

YTBep}I{IleHO Ha 3aCcIaHui Ka(l)eﬂ,pbl TpaHCHOpTHbIe CHUCTEMBI M JIOTHCTHKA
(HanMeHoBaHNue Kadieaphl NOTHOCTER)

[TpoTokon Ne 1ot 03.09.2019r.
3aB. kadenpoit Kongpaxun B.IL.

(moanices) (P.H.0.)
DK3aMeHaTop Konnpaxun B.I1.

(moammuce) (2.H.0.)

4.4. Kpurepuu oueHMBaHUA

Ouenka ucneiTanus no 100-6amipHOM mKame Gopmupyercs Kak cymma OajijioB
HaOpaHHBIX 32 OTBETHI HA BOMPOCH! Ouiteta. [1o kaxaomMy BOmpocy:

—«50 GamnoB»— BBICTABIAECTCS, €CIIM MPH OTBETE HA BOMPOC CTYAEHT OOHAPYKHUI
yMeHHe CBOOOHO, JIOTUYHO, YETKO M SICHO IIPEIOCTABJIATh I'PAMOTHBIE, [PaBUIIbHBIC
OTBETHI Ha IMOCTABJICHHBIA BOIPOC C MCIOJB30BAHUEM TEPMHUHOJOIUU U CUMBOJIMKH B
HEOOXOIMMOM JIOTMYECKOM IMOCIIeIOBATEIbHOCTH, a TakKe€ CBEICHWN U3 JIPYyrux
JAUCLMILIMH M 3HAHWUH, NPUOOPETEHHBIX paHee; TBEp/Able MPAKTUYECKHUE HaBBIKH C
TBOPYECKUM TPUMEHEHUEM TOJYYEHHBIX TEOPETHUECKUX 3HAHWH; WCMOJIB30BAaHUE H
[PeJI0CTaBlIEHUE I0JIHOrO oOocHOBaHMs Haubosiee 3(PPEKTHUBHBIX U PallMOHAIBHBIX
METO/I0B MOUCKA PEIICHUs; YMEHUE UCTIOIB30BATh IPUOOPETEHHBIE 3HAHHS U HABBIKU B
HECTaHJAPTHBIX CHUTYalMsX, TPEOYIOIIMX BbIXOJa Ha MHOM, 0OoJiee BBICOKUH ypOBEHB
3HAHWH; IPUBEICHBI AHATTUITUYECKNE 3aBUCUMOCTH U PACUETHI;

—«40 GannoB»— BBICTABJISCTCS, €CIM P OTBETE€ Ha BOINPOC CTYIEHT IMPOSIBHII
BBICOKHI YPOBEHb 3HAHWW TMPH OTBETC HA BOMPOC, IMOKA3aj]l yMEHHE IPUMEHSTH
TEOPETHYECKUE 3HAHUS JUIS pElIeHUs IOCTaBJICHHON 3ajlaud, 4YeTKO BJaJeeT M
NPUMEHSET aHAJTMTUYECKHE 3aBUCHMOCTH JIJIsl YCIOBUHN 3a/1a4uu, yMeeT (JOpMyIupOBaTh
BBIBO/IbI, OJIHAKO TIPU pEIHIeHMHM 3aJaud  JIONMYCTHJI HEKOTOpPbIE HETOYHOCTH,
HEJIOCTaTOYHO OOOCHOBaJl JIONYIICHHS, KOTOpbIE HCIOJb30BAIMCH IPH PEIECHUHU
3a7a4M;

—«30 Oa/IoB»— BBICTABJISCTCS, €CJIM IIPH OTBETE HA BOIPOC CTYIEHT OOHAPYKHUII
yMEHHE CBOOOJIHO MPEIOCTABIISATh MPABUIBHBIE OTBETHI HA MOCTABICHHBIC BOTIPOCHI C
UCIIOJIb30BAaHUEM TEPMUHOJIOTMM, a TaK)Ke 3HAHWUM, NMPUOOPETEHHBIX paHee; HaJuvHe
HECYIIECTBEHHBIX HENOCTATKOB WM HAPYIICHUS ITOCIEIOBATEILHOCTH W3JI0KEHUS;
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MCII0JB30BaHUE HE CaMbIX PAlMOHAJILHBIX METOJOB ITOMCKA PELICHNUS; HE3HAYUTEIIbHBIC
HEJ0CTATKU MJIK OIIUOKH B pacyeTax;

—«20 0amioB»— BBICTABIISICTCS, €CIM IIPH OTBETE HA BOIIPOC CTYJAEHT OOHAPYKHUII
0a30BbIC 3HAHUA 110 BOMNPOCY, 3HAHUE OCHOBHBIX AHAIMTHYECKHX 3aBUCUMOCTEH,
ONMUCHIBAIOIINX 3aJaHHBIM TMPOIECC, OJHAKO AOMYCTUJI CYIIECTBEHHbIE OMIMOKHU MpH
BBINIOJJTHEHUU  PacyeToB, HE CMOI CHCTEMAaTH3UpOBAaTh MCXOJHBIE JIAHHBIE U
c(hopMyITHPOBATH BBIBOIBI;

—«10 GamioB»— BBICTABIISICTCS, €CIM NP OTBETE HA BOIIPOC CTYJAEHT OOHAPYKHUII
BJIQJICHWE  OCHOBHBIMH  TOJIOKCHUSIMH  Marepuana, HO  (parMeHTapHo u
HETOCJIe0BATEe/IbHO J1a€T OTBEThI HAa IMOCTABJICHHBIE BONPOCHI; Clla0ble MPaKTUYECKUE
HABBIKW; TIOUCK PEIISHUS TUITOBBIX CTAHIAPTHBIX 33]1a4 HEPAITMOHAIBHBIMHU CITIOCO0aMM
C IPHHILIMITHAILHBIMU OLIUOKAMH;

—«0 0anynoB»— BBICTABIAETCA, €CIM MPU OTBETE HA BOMPOC CTYAEHT OOHAPYKNUII
HE3HAYUTEJIbHBIA 00U 00beM 3HAaHWM, OTCYTCTBHE HABBIKOB B PEIICHHH 3a7ad [0
pa3MYHBIM TeMaM JUCHUIUIMHBI JOMYCTHJ MPUHIUITHATIBHBIE OMUOKH MPU PEUICHUU
3a7]a4, KOTOpbLIC HE JAlOT BO3MOKHOCTH BBINOJHUTH 3aJaHUE, WU €CIIM pelIeHue
3aJ1ayu OTCYTCTBYET.

IlepeBon omenku u3 100-0annpHOM mikanel B rocyaapcrBeHHyto u ECTS
OCYILECTBIJISICTCS. B COOTBETCTBMM CO IIKajloH, mpuseneHHo B «llonoxenun 00
opranuzaluM y4yeOHOro mnpounecca B JlOHEHIKOM HAalMOHAJBHOM TEXHHUYECKOM
yHUBEpCcHUTETE, yTBep:KAEHHOM npuka3zoM JJoHHTY Ne337-14 ot 02.05.2018r.

4.5 Ilpumep TeKyLIEero ONpoca HA NPAKTHYECKHX 3aHATHAX
Ha npumepe TeM «IIpombllieHHbIe po00THIY, « KHHEMaTHKA MAHUNYISITOPOB)»
Jlalite XapakrepucTiuka podoTos 1, 2 ¥ 3-ro OKOJEHHIA.

N300pa3ute KMHEMAaTHUECKUE CXEMbl MAaHHITYJISTOPOB, paboTalomUMX B JIEKapTOBOM,
LJIMHAPUYECKOH 1 chepuueckoi cuctemMax KOOpAuHar.

Uro mnpenactaBusOT CO00M MaTpHIlbl BUHTOBOTO CMEILICHHS I PEIIeHHs 3ajaau
KMHEMAaTHKU MaHHUITyJsiTopa’?

B uewm paznuna mMexay npsamou u 00paTHOM 3a/1auaMu O TOJI0KEHUU MAaHUMYJIATOpa?
Yro mnpeacraBiasieT coboi pabodee NPOCTPAHCTBO MAHUIYJIATOPOB, padOTalOmIUX B
JEKapTOBOM, IIMJIMHIPUIECKON U ChepudecKoil cucteMax KoopauHat?

Or kakux mapaMeTrpoB 3aBUCHT (opma pabdouero MPOCTPAHCTBA JIBYX3BEHHOTO
MaHuITyssTopa?

TekymMH KOHTPOJAL 3HAHUU CTYIEHTOB [IPOMU3BOJUTCS II0 pPe3yJbTaTaM
KOHTPOJIBHBIX OIPOCOB B XOZ€ MPOBEACHUS MPAKTUYECKUX 3aHATHH.

IIpome:kyTouHAA AaTTECTALMANO pPE3yJlbTaTaM OCBOCHMS JHUCLUILIIMHBI B
cemMecTpe MpoBOAUTCS B (oOpMe CEeMEeCTPOBOIO 3K3aMEeHa B  COOTBETCTBHH
c«llonoxxennem 00 opranuzauuu y4yeOHOro mpouecca B JIOHEIKOM HalMOHAIBHOM
TEXHUYECKOM YHHUBEpCHUTETe», yTBep:kaeHHOM npukazoM JOHHTY ot 02.05.2018r.Ne
337-14.

Ilpuonpedenenus ypoeHs 3Hauuii cmyoeHmos npenooasamenb pyKogooCmeyencs
Kpumepusamu OYEHKU 3HAHUL, ABIAIOWUMUC COCMAGIAOUel YieOHO-MemooudecKo2o
KOMNIEKCa OUCYUNTUHBL.
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5. YHEBHO-METOJUYECKHUE MATEPHUAJIBI 1O IUCHUIIJTINHE

Jluteparypa:

OcHoBHas:
l. Jlykunos  A.Il.  IlpoexkTupoBaHue MEXaTpPOHHBIX M  POOOTOTEXHUYECKUX
yCTPOHCTB [DieKkTpOHHBIN pecypc] : yueO.nmocobue aus By3oB / A.Il. Jlykunos. - 14
M6. - Cankr-Ilerepoypr : Jlams, 2012. - 1 daiin. - Pexum pocrtyna:
http://ed.donntu.org/books/cd8070.pdf . - 3aru. ¢ sxpaHa.
2, OCHOBBI MEXaTPOHUKH [DIIEKTPOHHBINA pecypc] : yueb.mocobue mis By3oB / B.S.

Cgepouiios, B.H. Wmoxun, A.A. Uroakun, T.b. Muponosa ; ®I'6OY BIIO "Camap.
roc. aspokocM. yH-T uM. akaja. C.I1. Koponesa (Har. uccnen. yu-1)". - 3 M6. - Camapa :
[6.1.], 2011. - 1 daitn. - Pexxum pocryna:_http://ed.donntu.org/books/cd8072.pdf . -
3arJ. ¢ sKpaHa.

3. Yurapes A.B. Bpengenue B MexaTpoHUKY [DIIEKTpPOHHBIA pecypc] : yueOHoe
nocodue juist By30B / A.B. Uurapes, K. Llummepmann, B.A. Yurapes ; besopyc.Hail.
texH. yH-T, Kad. "Teoper. mexanuka". - 13 M6. - Munck : BHTY, 2013. - 1 ¢aiin. -
Pesxxum nocryna:_http://ed.donntu.org/books/cd5881.pdf . - 3aru. ¢ skpana.

JlonoJsHUuTE ILHAN:
4. CropoxeB B.B. CucreMoTrexHHKa ¥ MEXaTPOHHKA TEXHOJOTMYECKMX MallWH U

obopynoBanusi [DnexkTpoHHBIH pecypc] : mouorpadus / B.B. Cropoxes, H.A.
®eokTucToB. - 10 M06. - Mocksa : U3za.-ropr. koprnopaums "/lamkos u K", 2015. - 1
(haiin. - Pexxum joctyna:_http://ed.donntu.org/books/cd6769.pdf . - 3ari. ¢ skpana.

6. YHEBHO-METOJUYECKOE OBECIIEYHEHHUE TUCIUII/IMHBI

Yuyebno-meroquueckue u3aanus, pazpadorannbie B JlonHTY:

1. Kougpaxun B.II. Koncnekr nexkuui mno aucuuiumbHe «MexaTpoOHHMKa» s
cryaeHtoB  creumansHoctd  21.05.04 «l'opHoe  jgeno»  crieuMasiv3alvu
«TpancnoptHeie cucteMsbl TopHoronpoussoacTeay / B.IL. Kongpaxun - Jlonenk:
JlouHTY, 2017.- 205 c.(rocTym yepe3 JIMUHbIH KaOMHET CTYACHTA).

2. Kongpaxun B.Il. Koncnexkt nexkumit 1nmo aucuuiuimHe «MexaTpoHHbBIE TOpHBIE
MAITUHBD) JUIS ctyaeHToBcnenuanbHocTu21.05.04 «"'opHOEIETION
crieuMann3auum «TpaHCIIOPTHBIECUCTEMBITOPHOTOIIPOU3BO/ICTBAY
/B.I1.Konmgpaxun, H.U. Cragnuk. - Jlonenk: louHTY, 2017.- 210c. (moctym
yepes JIMYHbIN KaOMHET CTY/IeHTA).
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3. Kongpaxun B.II. Meroanyeckue ykazaHus UIsi TPAKTHYECKUX 3aHATHMIIIO
mucuuiuinHe «Mexatponukay nans cneuuansHoct 21.05.04  «opHOeneno»
cnenpanuiaunn  «TpaHcropTHBIECUCTEMBITOPHOrO  npousBojcTBa»  /B.IL
Konapaxun. - Joneuk: JouHTY, 2017.- 52c. (moctyn yepe3 JUUYHBIH KaOUHET
CTy/ICHTA).

4. Konapaxun B.Il. Meroaumdeckue ykazaHusi MO CAMOCTOSTENbHOM padoTe 1o
auctuIimae «MexaTpoHuka» Ui CTyAeHToB cnenuanbHocTi 21.05.04 «IopHoe
aeno» cnenuanu3anuu « TpaHCnOpTHBIE CUCTEMBI TOPHOTO Mpou3BoacTBay / B.IL
Konapaxun. - Joneux: JouHTY, 2017.- 1 daiin. - Pexum Jjocryna:
http://ed.donntu.org/books/17/m4528.pdf .- 3arm. ¢ sxpana.

DJIeKTPOHHO-HH(OPMAIIHOHHBIE PecypChl
9BC JIOHHTY — http://donntu.org/library

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHOUIIJIMHbI

1. JlekunonHubie 3aHATHS:
Jleknmonnas ayautopuss.161 (56 M?), uMeromias B CBOEM COCTABE:

- I0CKa ayiuTopHas - 1 mr.;
- nmapra 4-x mectHas - 10 wr.;
- IEPEHOCHOM JKpaH - | mrT.;

2. IlpakTHYecKHe 3aHATHS:
“ 2 w
— KOMIIBIOTEPHBIH Kitace 5.163(36 M”),uMeronnii B CBOEM COCTABE:

— MepCOoHaNbHbIE KOMIBIOTEPHI B CeTH MIHTEPHET C yCTaHOBIIEHHBI-
mu naketaMul10o6mero Ha3HauyeHus (TEKCTOBBIE peIaKTOPEI,
rpa)uyecKkue pelakTopbl, MaTeMaTU4YECKUI MTaKeT) U Crerait-
3UPOBAHHBIMH MPOTrPaMMHBIMH nakeramu - 10 .

- CTOJBI - 12 miT.

CocraBurens paboueit nporpammsl: B.I1. Konppaxun 7/ $Z
4 o



