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I. OBLWWWME MNOJTOXXEHUA

1.1. Mporpamma BCTYMUTENbHbIX WCMbITAHUA MO HarpaB/ieHUO MNOArOTOBKM
15.04.06 MexaTpoHMKa 1N pO6OTOTEXHMKA Ha nporpammy «MexaTpOHHbIE CUCTEMbI
aBTomMaTMsauMnm B MalUMHOCTPOEHMM» OMUCLIBAET npouedypy BCTYNUTENLHOIO
3K3aMeHa, TMO03BONAIOLLErO0 OLEHWUTb T[OTOBHOCTb MOCTYMaloWMX K OCBOEHUIO
nporpamMmbl MarucTpaTypsbl.

1.2. Mporpamma BCTYNUTENbHbIX UCMbITAHUIA COAEPXXNT BOMPOCHI, BbIHOCUMbIE
Ha 3K3aMeH, KpPUTEpWUM OLEHKN OTBETOB, CMMCOK PEKOMEH/YyeMOI NuTepaTypbl Ans
MOArOTOBKM K BCTYMUTE/NbHbIM UCMbITAHUSIM.

1.3. BcTynutenbHble UCNbITAHUS NPOBOAATCA Ha PYCCKOM fA3bIKe.

1.4. Mo pe3ynbTaTam BCTYMNUTENbHbIX UCMbITaHUIA, NOCTYNAtOLMA UMeeT NPaBo
Ha anennsauuio B Nopsake, yCTaHOBNeHHOM lMpaBunamy npuema, AelCTBYHOLMMMN Ha
TeKyLLWIA rof, NOCTYNNEHNS.

1.5 dopma BCTYNUTENIHOIO UCMbITAHWSA - MUCbMEHHbIA 3K3aMEH.
1.6 Bpems, oTBOAUMOE A1 MUCbMEHHBLIX OTBETOB Ha BOMNPOCHI - 90 MUHYT.

1. KPUTEPUN OLIEHKW OTBETOB TP NPOBEAEHWN
BCTYTINTEJIbHbIX NCINbITAHN

B xofe BCTYMUTENbHbIX MCNbITaHWIA abUTYpPUEHT [0MKeH
NPOJEMOHCTPMPOBATb:

HaBbIKu:

- [eNI0BOI, CTUMUCTUYECKN U opdorpamyeckn rpamMoTHON KOMMYHUKaUUN B
MUCbMEHHOW (POpMe Ha PYCCKOM SA3bIKE;

- camoopraHu3aummn n camoobpasoBaHms.

YMeHue:

- rpaMoTHO (hOpPMYNIMPOBaTL COOCTBEHHbIE MbIC/N, CYXXAEHUS;

- OPVEHTMPOBATLCA B Pas3/INYHbIX UCTOYHMKAX WMH(OPMaLMM 1N HOPMATUBHOM
AOKYMeHTauun  (MOMCK  MHopMaumMuM  And  MNOAFOTOBKM K BCTYMUTENbHbIM
UCMbITAHUAM).

3HaHwue:

- 6a30BOI TEPMUHOMOTUN B 06/1aCTN MEXATPOHUKM U POOOTOTEXHUKU;

- OCHOB MPOEKTMPOBaHWA M Yynpas/ieHNs poboTaMyv M POBOTOTEXHUYECKMMMU
cUcTeMamu.



KpuTtepuun oueHMBaHMUA BCTYNUTENIbHOTO UCNbITAHUA NPUBEAEHbl B Ta6n|/|u,e
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KpuTepun oueHnBaHms

ABUTYPUEHT  MoKasa BCECTOPOHHEE, rnybokoe 1
CUCTEMATMYeCKOe 3HaHMe Yy4yebHOro MaTepuana, OTBeT
OT/IMYICA TOYHOCTBLHO MCMOMb30BaHHbIX MOHATUIA; MaTepuas
n3narancs rocnefoBaTe/IbHO " NOTNYHO. Bbino
NPOAEMOHCTPUPOBAHO yMeHMe (hopmynmMpoBartb,
aprymMeHTMpoBaTb M  OTCTamMBaTb CBOKO  TOYKY  3pPEHWS.
MMpoAeMOHCTpMpPOBaHa BbICOKas  CTeMeHb  MOTMBaUUKM K
06yYeHMIO MO NPOMUI0 NPOrpammbl

AGUTYpUEHT  MOKasaJli  BCECTOPOHHeE, rnybokoe u
CACTEMATUYeCKOe 3HaHWe Yy4yebHOro Martepuana;  OTBET
OT/IMYaNICA TOYHOCTBIO WCMO/Mb30BaHHbLIX MOHATUI; MaTepual
u3narancs nocnesoBaTe/lbHO 7 NOTNYHO. Bbino
MPOAEMOHCTPMPOBAHO yMeHue (hopmynmMpoBartb,
aprymMeHTMpoBaTb M OTCTauMBaTb CBOK TOUKY 3peHus. OpHako
He Ha BCe BOMPOCbLI OblM fAaHbl MOMHbIE W NOCNeA0BaTe/bHbIe
0TBeTbl. [1POAEMOHCTPMPOBAHA BbICOKast CTerneHb MOTUBaLMN K
06yYeHN0 Mo NPOMUIIKO NPOrpammbl

AOUTYpWEHT MNOKasa/Jl Xopollee 3HaHWe Martepuana Mo
BOMpocam 3K3aMeHa. lIMeloTcs HaBblKWM - aprymMeHTauum wu
OTCTamBaHWA COOGCTBEHHOM TOYKM 3peHWs. OpHako Matepuan
n3narasics HenocneaoBaTe/lbHO, 04eBUAHbI NPOGESbI B 3HAHUSIX.
AGUTYPUEHT B MOMHON Mepe MOTUBMPOBAH K OOYYEHMIO MO
NponI0 NPOrpamMmbl

AOGUTYPUEHT MoKas3a/l YPOBEHb 3HaHWIA, [AOCTaTOYHbIN A1
Hayana oby4yeHWsi MO OCHOBHOW 06pa3oBaTe/lbHON MPOrpaMMe:;
B/1aleeT OCHOBHbIMU NOHATUAMKW. OfHaKO OTBETbl OblNM AaHbl
6e3  Heob6XoAMMOM AN MX  PacKpbITUS  MOMNHOTbI U
Mocnef0BaTe/IbHOCTH, Oblnu [0NYyLLEeHbI OTAe/NbHble
HETOYHOCTU.  AOUTYPUEHT  [EMOHCTPUPYET  >KefaHme K
006yYeHMo No NPogusI NPorpaMmbl

Mpn oTBeTe abuTypueHTa OO6HapPYXXMINCb  3HAUYUTENIbHbIE
nNpo6enbl B 3HaHUWM y4yebHOro marepuana, nNpv OTBeTe Obln
AonyuleHbl rpybble OWMOKW. Ha AononHWTeNbHble BOMPOCHI
abUTYpUEHT OTBeYasl HEYBEPEHHO W CO  3HAYUTESIbHbIMM
OLIMOKamMW. YpPOBeHb 3HaHUA He MO03BOMSET MPUCTYNUTL K
OCBOEHUIO OCHOBHOW 06pasoBaTe/bHOM nporpaMmbl.
ABUTYPUEHT HeLOCTaTOYHO MOTMBUPOBaH K OOYyYeHMIO MO
MPOKMIK0 NPOrpaMmbl



IIL CTPYKTYPA BCTYTNTEJIbBHOINO 3K3AMEHA
Ic YnpaBneHue pobotamn 1 po60TOTEXHUYECKUMM CUCTEMAMMU

O6Lme cBefeHMst 0 cucTemax ynpas/ieHUs poboTaMu U Po6OTOTEXHUUYECKUMM
cuctemamu. OOLMe npeAcTaBfieHVe O 3afavax Ynpas/eHUs MPOMBbILLIEHHBIM
po60oTOM. T[TOHATME MpPOMbIWIEHHOTO poboTa-maHunynaTopa.  Knaccupukayms
MPOMbILL/IEHHBIX  POGOTOB MO  CMOCOOY  OCYLUECTB/IEHUS  MPOCTPAHCTBEHHbIX
nepemMelleHnid. Knaccugmkaums pob0TOB-MaHUMYNATOPOB MO YUCAY CTEMNeHen
noaBwKHOCTU.  Knaccbl  KMHematTuyeckux  nap.  [oHATME  MaHEeBPEeHHOCTU
MaHunynsropa.

KnHematuka maHunynsatopa. MpeaMeT KuHeMaTvkn MaHunynstopa. OCHOBHble
33[a4M  KMHEMaTUKU MaHUNynaTopa, MNOHATWE MpAMOA U obpaTHOM  3ajaun
KMHeMaTuku. Matpuua nosopota. Marpuua noBopoTa BOKPYT MPOW3BO/LHOA OCW.
MpefcTaBneHWe MaTpuL, MOBOPOTA Yepe3 yribl Jiniepa. eOMETPUUECKUA CMbICA
matpuy, nosopoTa. OfHOPOAHblE KOOPAMHATbI M MaTpuubl NpeobpasoBaHui.
[[eOMeTpPUYECKNIA CMbIC/T OAHOPOAHON MaTpuubl MnpeobpasoBaHus. OpHOpoAHas
marpuLua KOMMosuumMm npeobpas3oBaHMin. 3BeHbS, COUIEHEHUS MaHWUMynAaTopa u mx
napametpbl. MNpeactasneHne [deHaButa-XapTeH6epra, anropuTM NMOCTPOEHUS CUCTEM
KOOpAMHAT 3BEHLEB MPOMbILIEHHONO MaHUNyNATopa. YpPaBHEHUS KUHEMATUKK
MaHunynaTopa.  PelleHne  nNpsMO  3afayuM  KMHEMATMKXM  MaHUNyNATopa.
OnpegeneHne NOMOXKEHWS U OPUEHTALMKN CXBaTa MaHUMNyNATopa. PelleHe obpaTHoi
33fa4M  KMHEMaTWKW  MaHWUMynsaTopa, MeToj — 06paTHbIX — NpeobpasoBaHui,
reoMeTpuUYecKunin noaxod. PeweHne 06paTHON 3afaum KMHEMATUKKN AN NePBbIX ABYX
couneHeHnii. eomeTpusi paboyero MPOCTPaHCTBA MaHWUMyNATopa, KOH(MUrypauus
paboyero NPoCTpaHCcTBa 1 ero 06bLem

AnHaMmmka maHunynatopa. JuHamyka npoMbILIeHHOr0 poboTa-MaHUMynaTopa.
CKOpPOCTM N YCKOPEHUsi 3BEHbEB MaHWUNyNATOpa. YpaBHEHWA AJ19 CKOpOCTen W
YCKOPEHWN B OAHOPOAHbIX KOOpAMHaTax. YpaBHEHWA HblOTOHa-duinepa U MeTof,
NarpaHxa-Oivinepa Ana  onucaHus  AMHAMUKX  NPOMbILWEHHOro  poboTa-
MaHunynatopa. MoHATME MPAMOA M 06paTHON 3afayn AUHAMUKK MaHUNynsTopa.
PeLLeHVe NpAMOA 3aga4n AUHAMUKK MaHUMyndTopa 415 NnepBbiX ABYX COUSIEHEHWIA.

MMnaHMpoBaHWe TpaekTopuh MaHunynaTopa. O6was nocTtaHoBKa 3a4auu
MNaHUPOBaHNA  TPaekTOpuil.  [naHMpoBaHWe  TPaekTopui B MPOCTPAHCTBE
0600LLUEHHbIX  KOOPAWHAT, CrNaXuBaHWe TPaekTopuii. 3afava MiaHUPOBaHUSA
TpaeKTOpWin B AieKapTOBbIX KoOpAnHaTax paboyero NpocTpaHCTBa MaHUMYSATopa.

[dnHaMnyeckoe YynpaB/neHWe [ABMXKeHMeM pobota.  MeToapl ynpaBneHus,
OCHOBaHHble Ha pelleHWn 06paTHON 3agaun AuHamukn. KomneHcaumsi gUHaMUKU
MaHUMyNATopa B PEXUME pea/lbHOTO  BPEMEHW,  KOMMeHcaums  AUHaMUKWM
MPOrpamMmmMHOr0 ABUKEHUS.

[ekoMno3vums  ynpasneHus.  OeKoMnosvuus  ypaBHEHUA  AUHAMUWKK
MaHUNYNALUMOHHOIO MexaHu3Ma, 4eKOMMO31LMA YNpPasasatoLWmMX CUrHa/IOB.



[AvHamnyeckoe nnaHupoBaHue. [lnaHMpoBaHWE ABWKEHWS BAONb 3a4aHHON
TPaeKTopuM C Y4YETOM AMHAMUYECKUX OrpaHuyeHunidi. MnaHupoBaHWe [ABUXKEHUS
MaHUMNysTopa No CO6CTBEHHON TPAEKTOPUN.

YnpaBneHne CNOXXHON pPOBOTOTEXHUYECKOM CUCTEMON. [TOHATME CNOXHOM
POGOTOTEXHNYECKON CUCTEMbI. KOHEYHbI aBTOMaT kKakK Mogenb 06bekTa
ynpaeneHus. ocTpoeHne mopenein noAacucTeMbl. POGOTbI KaK 3M1EMEHT C/IOXHOM
cuctembl,  Mogenu  noacuctem.  CeteBoit  aBtomar. CeTb ~ aBTOMArToOB,
nocnefoBaTeNlbHOE COEAMHEHME CETEeBbIX aBTOMATOB, COEAVMHEHME C 06paTHONA
cBA3bt0. CeTb aBTOMATOB W 3KBMBASIEHTHbIA aBTOMAT. MeToabl ynpaBneHus
C/IOXXHOW POBOTOTEXHNYECKO CUCTEMOM.

Nlntepatypa

1. 3eHkeBny C.J1., FOweHko A.C. YnpasneHue po6otamu. OCHOBbI yrnpaB/ieHuns
MaHUNYNALUMOHHbIMK poboTamn: Yueb. [na By3oB —M.: N3a-80 MI'TY um. H.3.
baymaHa, 2000. - 400c.

2. IHTennekTyanbHble poboThl: y4ebHOe nocobue ans By3os/ nog ped. E.N.
FOpeBuya. -M.: MawwmHocTpoeHue, 2007 -360c.

3. JlyknHoB A.T1. T1poeKTMpoBaHNE MEXaTPOHHbIX 1 POBOTOTEXHUYECKNX
YCTPOWCTB: YuebHoe nocobue. -CI16.: M3natensctBo «JlaHb», 2012. - 608 c.

4. Mon P. MopgenvpoBaHue, NiaHUPOBaHWe TPAEKTOPWIA 1 ynpaBnieHne
[BWXeHneM poboTa-maHunynaropa.-M.: Hayka, 1976.-104 c.

5. PO60OTOTEXHMYECKME CUCTEMBbI M KOMMNJIEKCbl: Yueb. NMocobue ans By30B/
Mauynbckuin .1, 3anatoin B.IM., Maiiopos FO.IM. 1 gp. M.: TpaHcnopTt 1999. 446 c.

6. ®y K., MoHcanec P., /ln. K. Po6oToTexHuka. -M.: Mup, 1989. -624 c.

7. WaxuHnyp M. Kypc pobotoTexHunku.-M.: Mup, 1990.-527 c.

8. FOpesny E. . OcHOBbI poboTOTEXHUKN -2 13g,. -CI16.: BXB - lNeTepbypr,
2005.-416c.

2BTeopuns aBTOMaTMYeCKOro yrnpaseHnsa

OCHOBHble MOHATUA W onpegeneHns. OCHOBHblE TepMUHbI W OMpefeneHus.
ABTOMATMKA - OTPAC/b HAYKN N TEXHUKKM, OXBaTblBatOLLAA COBOKYMNHOCTL METOLOB U
TEXHUYECKMX CPEACTB, OCBOOOXAAOLMX YenoBeKa OT  HerocpeLCTBEHHOro
BbINO/IHEHNA OnepaumiAi MO KOHTPOMKO W YMNPaB/IeHUIO MPOVM3BOACTBEHHBIMU
npoueccaMm U TEXHUYECKUMWU  YCTPOMCTBaMM. OObeKkT  yrnpasneHus.
ABTOMaTMYeckoe ynpasneHve. Cucrtema asTomartmyeckoro ynpasneHus (CAY).
Ynpaensiowme BO3AeACTBUA. BXOAHble, BbIXOAHbIE W yrpaB/siemMble MepeMeHHbIE.
Pa3soMKHYTble M 3aMKHYTble CUCTEMbl PEerynvMpoBaHna u yrnpaeneHus. Ob6paTHas
CBA3b. DYHKLUMOHaNbHaA cxema CAY.

PeXXvMbl paboTbl CMCTEM aBTOMaTUYeCKOro ynpasfeHud. CTaTUyYeckuii U
ANHaMUYecknuin - pexkum  pabotel CAY. 3BeHbsi CAY - anemeHTbl CAY,
paccMaTpvBaeMble C TOUYKM 3PEHUS MX MOBEAEHWUA B CTATUYECKUX M AUHAMUYECKMX
pexxvmmax. JIMHENHbIE N HENMHENHbIE 3BEHbA.



CTaTnyecKme XapaKTepucTukn 3amkHyToin CAY. YctoinumocTb CAY. Bpems
nepexofHoro npotecca CAY.

MprHUMNBI 1 3aKOHbI yNpasneHna Tpu npuHUMNia ynpasneHna: 1 ynpasneHue
MO OTK/OHEHWIO; 2. YyMpaBfieHWe MO0 BO3MYLUEHMIO; 3. KOMOWHMPOBAHHOE
ynpasfieHne. 3aKOH perynmpoBaHus.

Knaccugmkayma cuctem aBTOMATUYeCKOro YynpasfeHus. CraTuyeckne W
actatnyeckne CAY. CucTembl aBTOMaTuMyeckor crabunmsauun. Cuctemsl
NMporpaMmmHOro ynpasneHus. Cnefswime cuUCTeMbl. JIMHelHbIE U HenMHelHble CAY.
HenpepbiBHbIe 1 AuCKpeTHble CAY. OpfHoMepHble U MHoromepHole CAY.
O[OHOKOHTYpPHbIE M MHOTOKOHTYpHbIe CAY.

Obuan xapakTepucTnka MaTemMaTU4Yeckoro OrmcaHus CAY. Twvnosble
ANHaMunyeckme 3BeHbs. Martematudeckad mogens CAY. AnddepeHumnanbHble
ypaBHeHUsi NnHelHbIX CAY. [Mpeobpa3oBaHue Jlannaca. Tunosble 3BeHbs CAY.
MepepatouHble  (iyHKUMW.  Anepuogmyeckoe 3BeHo. KonebatenbHoe — 3BEHO.
NHTerpupytoulee 38eHo. AnddepeHumpytoLLiee 38eHO. Y CUNNTENbHOE 3BEHO.

YCTONYMBOCTb CUCTEM aBTOMATUYECKOTO YNPaB/eHNs. [MoHATMe
yctoinuymsoctn CAY. YCTOuMBOCTL 3aMKHYTOM CAY. AHanu3z yctoinumsoctn CAY.
Kputepun yctoinumsoctn CAY. Kputepuin Payca. Kputepuii Nypsuua.

Nlntepatypa

1. EpopeeB A.A. Teopursi aBTOMaTUYECKOr0 YrpaBneHus: Y4ebHUK /15 BY30B. -
Cri6.: MonutexHuka, 2005.

2. bywyes C.[., B.C. Mwuxainos ABTOMaTMKa W aBTOMaTU3aLMS
NMPOW3BOACTBEHHbIX MPOLECCOB: YUeOHMK Ans By30B. - M.: Bbicwas wkona, 1990.

3. beccekepckmin B.A. n gp. CO0OpHUK 3aday Mo Teopuu aBTOMATUYECKOro
perynupoBaHuns 1 ynpasneHus. M.: Hayka, - 1978.

4.  beccekepcknini B.A., Tonos E.IN. Teopus CcWUCTeM aBTOMAaTM4YeCKOro
perynuposaHua. M.: Hayka, 1975.

5. ConofoBHMKoB B.B. 1 gp. Teopna aBTOMATMYECKOro pPeryinpoBaHus, KHUTU
1, 2, 3. M.: MawmnHocTpoeHue , 1967.

3. TlporpamMmHoe o06ecrnedyeHe MeXaTPOHHbIX U POBOTOTEXHUYECKUX
CUCTEM

CuctemMHoe nporpammHoe obecredeHune. [Mporpamma Havya/lbHOTO  3arycka.
Mporpamma - MOHWUTOP. PepakTop TekcTa. lporpamma - accemb6nep. OTnaguuk.
A3bIKM NPOrpamMmMmnpoBaHUA BbICOKOTO YpPOBHA. VIHTepnpeTaTopbl U KOMMOUNATOPSI.
Cny>kebHble MHCTPYKLAN.

OTnagoyHble cuctembl. HasHayeHWe, OCOGEHHOCTM pPaboTbl Ha OTNaL0YHbIX
cuctemax. MeTtoabl MOArOTOBKW Mporpamm C WCMNOMb30BaHWEM CPEeACTB OTNafKW.
Mporpammbl - gpaviBepbl.  CoCTaB  KOMIMJIEKCOB  OT/af04HbLIX  CUCTEM.
[NporpammaTtopbl.

ANroputMmbl ynpasneHnsa. MeTtogbl NOCTPOEHUS anropuTmoB. MatemaTuyeckme
OCHOBbl 33JaHNS 3aKOHOB Yyrpas/ieHMda. Krnaccuyeckme 3akKoHbl YnpaB/eHNs.



TabnnyHoe 3afjaHMe 3aKOHOB YynpasfieHWs. UucneHHble MeTofbl  pPeLUeHus.
YnpaBneHne CKOPOCTbIO [BWUraTens, Perynsatopbl MOMIOXKEHUSA, CKOPOCTW, TOKa.
O6paboTKa NHGOPMaLMK C U3MEPUTENbHBIX YCTPOWCTB.

Cuctema KOMaHA MUKPOKOHTposnepa. Metoabl agpecaunn. Tunbl KOMaHZ,
(hopmaT KOMaHA, 0CO6eHHOCTM BbINONHeHUA. KomaHabl paboTel ¢ 6utamn. NprmMepsl
nporpaMmMupoBaHuda.  BblumcnuTenbHble  33gavn.  3afjays  BBOAa W BbIBOAA
OVCKPETHON  MHopmaumn.  [porpaMmmvpoBaHWe  YCTPOWCTB  YMpaB/ieHUs
TEXHNYECKOW CUCTEMOM

MukpokoHTponnep RISC apxutekTypbl AVR

OCHOBHbIe  XapakKTepUCTUKN. PYHKLUMOHaA/IbHadA CXeMa MUKPOKOHTPO/epa.
OpraHusaumsa namaty nporpamm. OpraHusaums namaTy AaHHbIX. O630p CUCTEMbI
KomaHA. VIHTepelicHble cpeacTsa.

MakeTbl 4Na pa3paboTKM annapaTHbIX CPeACTB MUKPOMPOLECCOPHbIX YCTPOUCTB

Intepatypa

1 besrynos [A.A. Ludposble ycTpoiictBa M Mukponpoueccopbl [/ A.A.
Besrynos, V.B. KanneHko. - Poctos H/.: ®eHukc, 2006. - 480 c..

2. HapbliwknH AK. Lindposble yCTpoicTBa 1M MUKPOMPOLIECCOPbI: Yy4ebHoe
nocobue/ A.K. HapbIlwKnH: yyebHoe nocobue / A.K. HapbiwknH. — M.: Akagemus,
2006. — 320 c.

3. Xoposuy I1., Xunn Y. VIcKycCTBO CXeMOTeXHUKN: B 3-x Tomax. - M.: Mwup,
1993.-71. 2.

4. benos A.B. CamoyuunTenb N0 MMKPOMNPOLIECCOPHON TexHuKe. - CI16.: Hayka
M TexHuKa, 2003. - 224 c.

5 benos A.B. KOHCTpyupoBaHWe YCTPOWMCTB Ha MWKPOKOHTpONnepax. —
Crl6.: Hayka n TexHuka, 2005. — 256 c.

4, MukponpoLeccopHas TexHMKa B MeXaTPOHMKe U POBOTOTEXHNKE

Bbixo4 C ABYyMSi COCTOAHMAMM. BbIxog € Tpems COCTOAHMAMKU. OO6beanHeHue
BbIXOA0B LMPPOBLIX MUKpPOCXeM. Knaccuueckas W LUMHHAA OpraHusaums CBs3el
MeXay Mukpocxemamu. Onepaumm  Hag  ABOWYHbIMW - yucnamu.  [1BOoMYHas,
BOCbMepMYHaa W LUeCTHaguaTepuyHas CUCTEMbl CUMCeHUs. [1pocTble Nornyeckme
anemMeHTbl. Adewndpatopsbl. LLInchpaTtopbl. MynbTUNIEKCOop.I. Perncrpei.
MapannensHole W CABUIOBblE  PerucTpbl. [MpUMEHEHMe MUKPOCXEM  MaMATU.
Knaccugmkauus MMKpocxem namsatu. octosHHas namsaTte. KapTta npowmvsku M3Y.
PaclumpeHwue M3Y no agpecy. MpumeHeHne mukpocxem LA n ALIM. YCTpoincTeo v
opraHmMsauys CoBpPeMeHHbIX MuKponpoueccopoB. LUWHbI - agpeca, AaHHbIX WU
ynpaBneHns.

MepepudepuitHble  MOAyM  MUKporpoLeccopoB.  [opTbl  BBOAA-BbIBOJA.
CueTumkun-Tarimepbl. VIHTepdeincbl BHEWHUX YCTPOWUCTB. MUKPONPOLIECCOPHbIE
YCTPOICTBA B MEXATPOHUKE 1 pOBOTOTEXHUKE. LIdpoBble CUrHaIbHbIE NMPOLECCOPbI.



NnTepatypa

1 besrynos A.A. Ludposble ycTpoiicTBa M Mukponpoueccopbl /  O.A.
Besrynos, V.B. KanneHko. - Poctos H/[.: ®eHukc, 2006. - 480 c..

2. HapbiwknH A.K. LngpoBble yCTpoCTBA M MUKPOMNPOLIECCOPbI: y4ebHoe
nocobue/ A.K. HapbIwknH: yyebHoe nocobue / A.K. HapbIwknH. — M.: Akagemus,
2006. — 320 c.

3. Xoposuy, ., Xunn Y. VCKycCTBO CXeMOTEXHUKMK: B 3-x Tomax. - M.: Mwup,
1993.-71. 2

4. benos A.B. CamoyuunTenb N0 MMKPONPOLIECCOPHO TexHUuKe. - CI16.: Hayka
N TexHuKa, 2003. - 224 c.

5. benoB A.B. KOHCTpyupoBaHWEe YCTPOWCTB Ha MWUKPOKOHTpOM/Nepax. —
Crl6.: Hayka n TexHuka, 2005. — 256 c.

5. ONeKTpUYeckme W TUApPaBANYECKME TMNPUBOAbI  MEXATPOHHbIX W
PO6GOTOTEXHUYECKNX YCTPOWNCTB

MprBOAbl MEXATPOHHBLIX M POBOTOTEXHUYECKUX CUCTEM. TOHATME «NPUBOAbI
MEXATPOHHBLIX W  POBOTOTEXHUYECKMX CUCTEM». OpraHusaums 00600LLEHHON
(YHKUMOHaNbHO/A  CXeMbl  NPUBOAA.  JNEKTPUYECKME,  TUAPaB/INYECKME U
NMHeBMaTUYecKne Npuneofpl. MNpeobpazoBaHue sHeprum B Npueogax. CpaBHUTENbHbIN
aHa/IM3 3EKTPUYECKUX, TMAPABANYECKMX 1 MHEBMATUYECKMX NPUBOAOB.

MpvBOAbl MEXaTPOHHbLIX Y POBOTOTEXHUYECKMX CUCTEM Ha OCHOBE MalLWH
MOCTOSIHHOro Toka. Crocobbl BO3OYXAEHWS MalLUMH MOCTOSAHHOrO Toka. MallvHbl
MOCTOSIHHOIO TOKa C HEe3aBMCUMbIM BO30Y)KAEHWEM U CaMOBO30Y>XAeHMEM. CXeMmbl
BO36Y)>KAeHMS.

PeXXnMbl paboTbl MalIMH MOCTOSHHOrO ToKa. PaboTa MalLuH B reHepaTopHOM
pexxunMe. Cxema 3amelLeHns Lenn skops. eHepaTop He3aBMCMMOro BO30Y)KAEHUS.
["eHepaTop C NapainenbHbIM BO3OYXXaeHeM. PaboTa MallWH B pexuMe aurartens.
[Bviratenu c napannesibHbIM, NoCeA0BaTe/IbHbIM U CMeLLaHHbIM BO36YXXAEHUEM.

MprBOAbI MEXATPOHHbLIX Y POBOTOTEXHUYECKNX CUCTEM Ha 6a3e aCUHXPOHHbIX
apuratened.  HasHayeHwe, NpUHUMN  JEACTBMS,  YCTPOWMCTBO  aCUHXPOHHbIX
apurateneil. O6pas3oBaHMe  BPALLAMOLEroCs MarHWTHOTO Mons M 0OMOTKM
ACMHXPOHHbIX MaLLMH. XapaKTepPUCTUKM aCUHXPOHHOro Aguratens. MexaHu4yeckas
XapaKTePUCTMNKa aCUHXPOHHBIX ABUraTeNe.

YnpaBnsemble 3/1eKTPOMeXaHUYeckne cuUcTembl. MPUHLUMMNBI  NOCTPOEHMUA
3N1eKTPOMEXAHNYECKMX C HEMPEPbIBHbIM ynpasneHneM. Knaccugmkaums n 0CHOBHbIE
XapaKTEPUCTUKM 3NEKTPOMEXAHMYECKMX cuCTEM. OO6LIMe MpUHUMMLI NOCTPOEHMS
CUCTEM yrpaBneHuns 3NEKTPONPMBOAOM. PerynmposaHue CKopoCTy
aNleKTpoaBuratens. CTpyKTypHOE MOCTPOEHNE cUCTeM ynpaBneHmns
aneKTponpmeBogoM. OfHOKaHa/lbHble U MHOrO KaHa/lbHble CUCTEMbl YrMpaB/ieHUs
3NEKTPONPUBOAOM.

"MapaBnMyeckme NHeBMaTUYECKMe MPUBOALI MEXaTPOHHbIX cucTeM. Pabouue
cpeabl M WX BAMSIHME Ha MoKasaTenu npueogoB. [MpuHUMN paboTbl rMapo - WU
MHeBMOMpPYBOAOB. Knaccudmkaums ©  XapakTepucTUKM  06bEMHbIX  MPUBOAOB.



NCTOYHUKM NUTaHWUS TUAPABAMYECKMX MPUBOAOB. Hacochbl NojayMm CMa3oyHo-
OXNKAAIOLLEN XKMAKOCTU. CNoNHUTENbHbIE ABUraTENN TMAPO 1 NMHEBMOMNPUBOAOB.

Jlutepatypa

1 KapHayxoB H.®. 2neKTpoMexaHNYeCKne 1 MexaTpoHHbIe CUCTEMBI. - POCTOB
H/[: deHukc, 2006.

2. InbUHCKMIA H.®. 3neKTponpuBoA: 3HEPro - KU pecypcocbepexxeHne: yueo.
Mocobue ana cryd. Boicw. Yue6bH. 3aBen. - M.: M3a. LieHTp «Akagemus», - 2008.

3. KapHayxoB H.®. YacTOTHO- ynpaBnsiemMblii aCMHXPOHHBIA 3M1EKTPONPUBOL
MeXaTPOHHbIX cucTtem. OCHOBbI pacyeTa M NPOeTMpPOBaHMA: Yy4ebH. Mocobwe. -
Poctos H/[: V3a. UeHtp A TY, 20009.

4. CyKmaHoB B.. SnekTpnyeckme mMallumHbl 1 annapaTtel. - M.: Konoc, 2001.

5. XKaBopoHkoB M.A., Ky3nH A.B. OnekTpoTexHuKa WM 31eKTPOHMKA: Y4YebH.
Mocobue and cryn. Bbicw. YuebH. 3aBegeHuin. - M.: M3g. LieHTp «Akafemus»,
2008.

6. IHhopMaLMOHHbIEe YCTPONCTBA U CUCTEMbI B POGOTOTEXHUKE

HasHaueHwue, Knaccumkalms, coctaB U OCHOBHbIE (DYHKUMN MH(OPMALMOHHbIX
cucteM.  MecTo  MH(OPMAUMOHHBIX YCTPOMCTB M CUCTEM B COBPEMEHHbIX
PO60OTOTEXHNYECKNX cUCTeMax. HasHaueHne MHHOPMaLMOHHbIX YCTPOWUCTB U CUCTEM
POBOTOTEXHNYECKNX KOMIIEKCOB, MX Knaccugmnkaums. CoctaB M (hyHKLMOHAbHbIE
CXeMbl  WH(OPMALMOHHBLIX  YCTPOWCTB,  MPUMEHSEMbIX B POBOTOTEXHMKE.
MoacucTeMbl M3MEPEHMUS, KOHTPOSA, TEXHUYECKOW AMarHOCTUKW, UAEHTUDUKALMW.
N3mepuTtenbHas nogcuctema. OCHOBHbIE (DYHKLUN U3MEPUTENIbHO NMOACUCTEMBI.

JaTumky  MHMOPMALMOHHBIX CUCTEM. JaTumkyM MHMOPMALMOHHBLIX CUCTEM,
NpUMeHsieMble B PO60TOTEXHMKE. OCHOBHble BWAblI AaTUMKOB. Knaccuukauma
[aTYMKoB MO BUAY W3MEPSEMOM BefIMYMHBI, NPUHUMNY LelCTBUSA, Crocoby
MoslyyeHnss BbIXOAHOrO corHasa (reHepaTtopHble W MapamMeTpuyeckue), Buay
BbIXOZIHOW BENNUYUNHBI (AHA/IOrOBbIE U LMDPOBLIE).

Buabl norpewHocTelr  CpeAacTB  M3MepeHus. Bpems npeobpa3oBaHus U
rpaHM4yHas 4acTtoTa npeo6bpazoBaHMs. CMOCOObI CHMKEHUS Pas3/IMyHbIX BWLOB
norpewHocTein. [ocTomHCTBa AuddepeHUManbHOM CXeMbl BKIHOYEHUA [ATYMKOB.
TakTWbHble AaTYMKKU. JIOKALMOHHbIE JATYMKU U cucTeMbl. ONTUYECKME [AaTUUKW.
ABCOMIOTHbIE U WHKPEMEHTa/IbHblE  OMTUMYECKMEe 3HKoAepbl.  cnonb3oBaHue
OMTUYECKUX [ATYMKOB B POOOTOTEXHUYECKUX CuUCTeMax. Jlasep M CBETOAMOA Kak
NCTOYHUK Wu3y4yeHus. [penmMyLLecTBa WCMOMAb30BaHWUA nasepa npu  nepegade
NHopmaLmn. MPUEMHUKIN U3NYYEHNS.

CucTemMbl TeXHUYeCKoro 3peHusi. CUCTeMbl TeXHWYeCKoro 3peHus. Coctas U
(OYHKUMM CUCTEM TEXHUYECKOro 3peHus. [lpuvHUMN NoMyyYeHUs M300pakeHus.
Acnonb3oBaHNe CUCTEM TEXHWUYECKOrO 3PeHNs B COOPOYHbLIX U MOBUBbHBLIX poBOoTaX.
O6paboTKa BuaeonHMopmaumn. Pacno3HaBaHe 0OLEKTOB Ha M300PaXKEHMMN.



Pa3Butue n coBepLUeHCTBOBaHNE I/IHCbOpMaLl'I/IOHHbIX CNCTEM
p060TOTeXHI/I‘-IeCKI/IX yCTpOﬁCTB. AanTVBHas pO60TOTeXHI/I‘-IeCKaFI cucrema.
OCHOBHbIe 3afayn, peaemMble aganTUBHbIMA p060TOTeXHI/I‘-IeCKI/IMI/I CnucTtemamu.

Jlutepatypa

AfanTvBHOe  ynpasfieHMe  TexHonoruyeckumu  npoueccamn /  HO.M.
ConomeHues, B.I'. MutpogoHos, C.I1. Mpotononos 1 gp. - M.: MaluMHOCTPOeHWe,
1980.-536 c.

BopoTHukoB C.A. NH(hopMaLMOHHbIE YCTPOCTBA POBOTOTEXHNYECKMX CUCTEM.
Yueb. NMocobue. -M.: N3g-80 MI'TY um. H.O. baymaHa, 2005. - 384c.

>KnaHoB A.A. ABTOHOMHbIA WCKYCCTBEHHbIA MHTeNNekT/ -M.: BuHom. 2008. -
359c.

VHTennekTyanbHble po6oThl: yyebHOe mnocobue ana By3oB/ nog peg. E.WN.
FOpeBuya. -M.: MawwmnHocTpoeHue, 2007 -360c.

NyknHoB AN, TIpoeKTMpoBaHWE MEXATPOHHbIX W POBOTOTEXHMYECKUNX
YCTPOMCTB: YuebHoe nocobue. -CI6.: M3aaTenbcTBo «/laHby», 2012, - 608 c.

PO60TOTEXHUYECKME CUCTEMbI M KOMMJeEKCbl: Yueb. MNocobrne ans By3os/
Mauynbckuin .1, 3anatoin B.IM., Maitopos .M. n gp. M.: TpaHcnopt 1999. 446 c.

®y K., IoHcanec P., /In. K. Po6oTtoTexHumka. -M.: Mup, 1989. -624 c.

FOpesny E. . OcHOBbI po60TOTEXHUKK -2 n3g. -CI16.: BXB - [etepbypr,
2005.-416¢.

70lMpoeKTUPOBaHMe POBOTOB 1 POBOTOTEXHMUUYECKMX CUCTEM

O6Lme BOMPOCbI MPOEKTUPOBAHUA KaK BMAa WHXEHEPHOW AeATeNbHOCTW.
[MoHATME NPOEeKTUPOBaHUA. TPOeKTUPOBaHME KakK KOMMIEKC paboT, Hamnpas/eHHbIN
Ha  W3bICKaHWe,  WUCCNefoBaHMe, pacyeT M KOHCTpPyMpoBaHMe  0ObeKkTa
MPOeKTNPOBaHUA. Llenb MPOEKTMPOBaHWSA KakK Bua YesioBeYeCKOW [AesTelbHOCTW.
MexaTpOoHHble YCTPOMCTBa KakK OOBLEKT MPOeKTMPOBaHUA. KOHCTpyMpoBaHME Kak
4acTb MPOEKTUPOBAHUS.

O6wwe ceegeHns 0 poboTax. OCHOBHble MOHATUA W onpedeneHns no MOCT
O606LeHHaa CTpyKTypa po6oTa. lNoHATME npoMmbiw/ieHHOro pobota. CocTaBHble
3/IEMEHTbI MPOMbILLIEHHOrO poboTa. OnucaHWe U XapakTepucTuka anemeHToB [1P.
CTpykTypHaa cxema IP.

cnonHuTeNbHOe  YCTPOMCTBO npomMblwsieHHoro  pobota.  CocTas
WCNONHUTE/NIbHOTO  YCTpoilcTBA.  MaHunynatop  (OMOPHble  KOHCTPYKUMM,
MaHUNYNAUMOHHAA cucTeMa, pabounii opraH), npueofdbl (KMHEMaTU4YecKuX mnap,
paboyero opraHa, YCTpPOWCTBa nepeaBwxeHns)  OnucaHWe W XapakKTepucTuKa
3/IEMEHTOB UCMO/THUTE/ILHOIO YCTPOMCTBA.

YCTponCTBa YnpaB/fieHUs MPOMbILLIEHHbIX poboToB.  CocTaB YCTpOMCTBa
yrnpaBneHus MPOMbILWIEHHOrO0 poboTta (cuctema ynpasneHus, WMHHOPMaLMOHHO-
N3MepuTeNIbHasA CUCTeMa, CUCTeMa CBA3M).  HasHauyeHWe W (yHKLUUW CUCTEMbI
ynpasneHnsa. HasHaueHne 1 QyHKUMM  MHGOPMaLMOHHO-N3MEPUTENIbHOW CUCTEMbI U
CUCTEMbI CBA3W.
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Knaccugukaums npomMbiwieHHbIX po6oToB. Knaccugmnkaums npoMbILLIEHHbIX
po6oToB B cootBeTcTBUM € TOCT 25685-83. YHMBEpPCa/IbHbI, Creumann3npoBaHHbIe
M cneymanbHble NPOMbIW/EHHbIE PO60Thl. KpaTkasi XapakTepucTMKa KaxXaoro Wu3
3TMX poboToB. Knaccumkaums NpoMbILWIEHHbIX POGOTOB MO BUAY BbIMOMHAEMbIX
TEXHOMOrMYecknx onepauyunii  (OCHOBHble 1K BcnomoratenbHble [1P). [pr3Haku
Knaccugmukaymm MNP (rpy30noA4bEMHOCTb,  UWCMO  CTEMeHel  MOABWMXKHOCTY,
BO3MOXHOCTb NepeaByKeHus, crnocob YCTaHOBKM Ha paboyem MecTe, BUA CUCTEMbI
KoopauHaT, BUA YNpaB/ieHns, cnocob nporpammmpoBaHuns). Knaccudgukaumsa MP no
BUAY NPYBOJA.

MeXaHM4YeCcKe CUCTEMbl MPOMbILLNEHHLIX PO6OTOB. [MOHATUE MeXaHM3Ma.
CTpyKTypHasi OCHOBa  MPOMbILLJIEHHONO poboTa - MexaHu3M. MexaHu3M Kak
COBOKYMHOCTb MOABWMXXHO COeAMHEHHbIX TBEPAbIX Ten (3BeHbEB), COBEPLLAOLLMX NOA
[EVCTBMEM MPUOXKEHHbIX CU/T ONpeAeneHHble LienecoobpasHble ABMXKEHNA. MoHATHE
KMHEMATMYECKOM Napbl, KakK COeAMHEHME [BYX COMPUKACalOLIMXCA 3BEHbEB,
[OnycKalolme WX OTHOCUTENbHOE [ABWXKeHMe. KnacCbl KMHEMaTu4yeckux nap.
MoHATNE KMHEMATMYECKONW Uenn. 3aMKHYTble UM Pas’OMKHYTble KWHEMaTUYecKue
Lienw.

MprBOAbI NPOMBILLIEHHbLIX PO6OTOB.  TMOHATME WM Ha3HayeHWe MNpPUBOLOB
MPOMBILLNEHHbIX PO6OTOB. JNEKTPUYECKME, MHEBMATUYECKME, TUApPaBINYECKNE,
MexaHM4yeckne 1 KOMOMHMPOBaHHble NpuBOAbl. CpaBHUTENbHAA XapaKTepucThKa
NPUBOAOB (JOCTOMHCTBA W HEAOCTAaTKM KaxAoro u3 npueogos). OCO0BeHHOCTH
pacuyeta 1 NPUMEHEHUS 3/1EMEHTOB CUCTEM YrMpaB/ieHMs MPOMbILLIEHHbIX POBOTOB.
Bbi6op aneKkTpoABuraTens no MOLWHOCT U MOMEHTY.

MpoeKTMpOBaHME MaHuMynsTopa. KuHeMaTMYecKuidi pacyeT MaHunynsTopa.
MpsmMas 1 obpaTHasd 3afavya KMHEMATWKM MNPU NPOEKTUPOBAHUM MPOMbILL/IEHHOrO
po6oTta. OnpegeneHve napamMeTpoB [BMXKEHWA MO  CTEMEHSM  MOABUXHOCTW.
OnpefeneHne abCcoMOTHLIX CKOPOCTEN M YCKOPEHMI. VICTOYHWMKM MOrpeLlHocTel B
MPOMBILLI/IEHHBIX PO60TaXx.

Nlntepatypa

1 JlykmHoB A.T. MNMpoeKTnpoBaHne MeXaTPOHHbLIX POOOTOTEXHUYECKUX CUCTEM:
Yue6bHoe nocobue. - Cr16.: flaHb, 2012.

2. [etann 1 mexaHu3Mbl pPo60ToB: OCHOBbI pacyeTa, KOHCTPYMPOBaHUA U
TEXHO/IOrMM Npoun3BoAcTBa: Y4uebHoe nocobue / P.C. Becenkos, T.H. NoHTapckas,
B.IM. MoHTapckuin u ap.; Mog pea. B.b. CamoTokmHa. - K.: Bbiwa Wwk., 1990.

3. KosbipeB FO.I. TpomblLLieHHble po60Thl: CrpaBOYHUK. - 2-e 13g., nepepao.
n gon. - M.: MalumHocTpoeHue, 1988.

4. WBaHoB [.A. PacyeT ” KOHCTpyMpOBaHMe MeXaHWYecKoro npuBoda:
YyebHoe nocobue. - M.: Akagemus, 2012.

5. 3eHkeBuy C.J1., FOweHko A.C. ¥YnipasneHue pobotamu. OCHOBbI YrpaBieHus
MaHUMNyNAUMOHHbIMK poboTamun. M.: MI'TY um. H.3. baymaHa, 2000.

6. Bopobbe E.N. LUexsuy E.N. MNpoekTnpoBaHWe MPOMbILLIEHHbIX POOOTOB.
YuebHoe nocobue. - M.: MawmHocTpoeHwve. - 1993.



7. ®ponos K.B., BopobbeB E.. n ap. MexaHnKa npoMmbILL/IEHHbIX POBOTOB.
KH. OCHOBbI KOHCTPYMpOBaHUs. Y4ebHoe rnocobue. - M.: Bbiclias Lwkona, - 1988.

8. ®y K., NaHcanec P., /In K. Po6ototexHnka. M.: Mup, - 1989.

9. NHTepHeT-pecypcsl: http/rus.robot.com



