MWHUCTEPCTB HAYKW V1 BbICLLEIO OBPA3OBAHWNSA POCCUNACKOIN ®EAEPAL

®EONEPAJIBHOE NOCYAJAPCTBEHHOE BIOJXETHOE OBPA3OBATEJ/IbHOE YUPEXAEHUE
BbICLLEIO OBPA3OBAHVA
«KABAPANHO-BANKAPCKNIN TOCY OAPCTBEHHbBIVI YHUBEPCUTET

nm. X.M. BEPEEKOBA»

MPOrPAMMA

BCTYNMUTENbHbIX UCMbITAHUI 4719 NOCTYNarLWwmx B MarucTpaTtypy
no HanpasneHunto 15.04.06 MexaTpoHuKa 1 pob0TOTEXHUKA

MarucTtepckasa nporpamma - MexaTpoHHbIe CUCTEMbI aBTOMaTM3auun B

MaLLMNHOCTPOEHUN

Hanbuuk, 2021

AvpekTop
WNHCTUTYTa MH(OPMATUKMN,

9NEKTPOHUKOIN POOGOTOTEXHUKN

ELB. YepkecoBa

PyKoBOAWTENb NPOrpaMMbl

X.M. CeHoB



1. ¥YnpaBneHue po6oTammn 1 poGOTOTEXHNUYECKUMI CUCTEMAMMU

O6uine cBefeHUs O cucTeMax ynpas/ieHUs poboTamm M POO6OTOTEXHUYECKUMU CUCTEMAMMU.
O6bwwme npefcrTaBneHnMe O 3afadvax YnpasBneHWs  NPOMbILWIEHHbIM — pPO60TOM.  [loHATME
NMPOMBILLNEHHOr0 poboTa-MaHunynatTopa. Knaccugukaums npoMbllieHHbIX po60TOB Mo crnocoby
OCYLLECTB/IEHMS MPOCTPAHCTBEHHbIX MepemelleHnii. Knaccugpumkayms po60ToB-MaHUMyIATOPOB Mo
yucny CcTeneHeid NOABWKHOCTW. Knaccbl KuHemaTuyeckux nap. [MOHATME MaHeBpPEHHOCTU
MaHunynsTopa.

KunHematnka maHunynatopa. [lpegmer KuMHEMATUKM MaHunynatopa. OCHOBHble 3afayu
KUHEMATUKM MaHUMNynaTopa, MOHATME NpAMOM M 06paTHOM 3ajaun KuHemaTuku. MaTtpuua
nosopota. Marpuua noBopoTa BOKPYr MPou3BOSbHOM ocu. lpeAcTaBneHWe MaTpul, MoBopoTa
yepe3 yrnbl Jiinepa. eoMeTpuyecknini cmbici matpuy, nosopota. OAHOPOAHbIE KOOPAMHATLI U
mMaTpuubl NpeobpasoBaHUii. [€OMETPUYECKMIA CMbICT OAHOPOAHONM MaTpuubl NpeobpasoBaHMs.
OfHopoAHas matpuua KoMnosvuum npeobpasoBaHWid. 3BeHbs, COUJIEHEHUS MaHWUMynaTopa U ux
napametpbl. lMpeactaBneHve [eHaBuTa-XapTeH6epra, anroputM MOCTPOEHUA CUCTEM KOOpAuHaT
3BEHbEB [MPOMbILL/IEHHOTO MaHUNYNATOpa. YpaBHEHUA KUHEMATUKW MaHunynatopa. PelueHue
NPAMONA 3afayn KMHEMaTUKM MaHunynatopa. OnpegeneHvie MOMOXEHUS U OpUEHTauUKM cXBaTa
MaHunynaTopa. PelwleHne 00paTHON. 3afayy KUHEMATUKUM MaHWMynsTopa, MeTof4 06paTHbIX
npeobpas3oBaHuii, reOMeTPUYECKNIA norpcod. PelleHne obpaTHOM 3afavn KMHEMaATUKK ANS NepBbIX
[BYX COYNeHeHWin. MeomeTpusa paboyero NpoCcTpaHCTBa MaHUMyNATopa, KOHQUrypauus paboyero
npocTpaHcTBa U ero 06bLem

OnHamuka maHunynaTopa. AnHammnka npoMbILLIeHHOro poboTta-maHunynaropa. CKopoctu u
YCKOPEHWS 3BEHbEB MaHUMNynsTopa. YpaBHEHWA [N CKOPOCTe U YCKOPEHUA B OLHOPOAHBIX
KoopAuHaTtax. YpaBHeHUs HblOTOHa-Jiinepa 1 Meto JlarpaHxa-dinepa An1s onucaHna UHaMuKm
NPOMbILNEHHOrO poboTa-mMaHunynatopa. [lMoHATME npsamMoM W 06paTHOW 3afjayun  AUHaMUKU
MaHunynaTopa. PelleHne npAMON  33fayuv OUHAMWUKW  MaHUNynaTopa AN NepBbIX ABYX
COUJIEHEHWIA.

MnaHMpoBaHWe TpaekTopui MaHunynaTopa. O6uiasd NOCTaHOBKA 3afjayn NaaHWpOBaHUSA
TpaekTopwuiA. naHMpoBaHWe TPaeKTOPUIA B MPOCTPaHCTBE 0606LLEHHbIX KOOPAUHAT, CriaXunsaHue
TpaekTopuid. 3ajava MIaHUPOBAHWA TPaekToOpWUiA B  [eKapToBbIX KoopauHaTax pabouyero
MPOCTPaHCTBa MaHUMyNATOpA.

OuHamnuyeckoe ynpasneHve [BVXKeHMem pobota. MeToAbl ynpasfieHUs, OCHOBAHHblE Ha
pelleHnn o6paTHOM 3afayn [AuMHaMUKK. KomneHcauus AMHAMUKU MaHUNynaTopa B pexunme
peanbHOro BpeMeHu, KOMMeHcauna JUHAMUKN NPOrpaMmMHOro ABUXKEHUS.

[exkomno3nunsa ynpasneHus. [eKomnosnums ypaBHEHWA [LUHAMWUKMA MaHUMNyNALMOHHOI0
MexaHu3ma, AeKOMMOo3nLUns ynpasistoLLmnX CUrHaIoB.

AvHamunyeckoe nnaHuposaHue. naHMpoBaHWeE [BMXEHMS BLONb 3afjaHHON TpaekTopuu C
YYeTOM [MHAMWYECKNX OrpaHuyeHuid.;MNnaHnpoBaHne ABUXXEHUA MaHUMynsaTopa no co6CTBEHHOM
TPaeKTopum.

YnpasneHue CNOXHOW PO6OTOTEXHUYECKONA CUCTEMOIA. MoHsTHe CNOXHOW
PO6OTOTEXHUYECKON cucTeMbl. KOHEUHbI aBTOMAT Kak Mofenb 06bekTa yrnpasneHus. MocTpoeHune
mogeneit nofcuctembl. PO60TbI Kak 3/1eMeHT CMI0XHOW cucTeMbl, Mogenn nogcucteMm. CeTeBou
asTomar. CeTb aBTOMAarToB, MNOC/eAOBaTe/IbHOE COefMHEHME CETEBbIX aBTOMATOB, COefMHEHME C
obpaTHoi cBA3bi0. CeTb aBTOMATOB U 3KBUBANEHTHbIA aBTOMaT.  MeTo/bl YyNpaB/ieHUs C/I0XHOW
PO60TOTEXHUYECKOW CUCTEMON.

NunTtepatypa

1 3eHkesny C.J1., HuweHko A.C. YnpasneHue pob6otamu. OCHOBbI YynpaBneHus
MaHUNyNALMOHHBIMK poboTamu: Yueb. Ans By30B -M.: N3g-80 MIT'TY um. H.3. baymaHa, 2000. -
400c.

MHTennektyanbHble poboThl: yyebHOe nocobue ana sy3os/ nof ped. E.V. KOpesuua. -M.:
MatunHocTpoeHue, 2007 -360c.



NyknHoB A.T. TIpoeKTMpoBaHMe MeXaTPOHHbIX U POBOTOTEXHUYECKNX YCTPOMCTB: YUebHoe
nocobue. -CIo6.: N3pgatenscTBo «/laHb», 2012. - 608 c.

Mon P. MopgenupoBaHue, NnaHWpPOBaHWE TPAEKTOPWIA 1 yMpaBfeHMe ABMXEHWEM poboTa-
mMaHunynsaTtopa.-M.: Hayka, 1976.-104 c.

Po6OTOTEXHMYECKME CUCTEMbI W KOMMEKCbl: Y4eb. MNocobue gns By30B/ MaudynbCKuii
.1, 3anaTon B.IM., Maiiopos HO.M. v gp. M.: TpaHcnopTt 1999. 446 c.

®y K., NoHcanec P., /ln. K. PoboToTexHuka. -M.: Mup, 1989. -624 c.

LWaxuHnyp M. Kypc po6oToTexHukun.-M.: Mup, 1990.-527 c.

FOpeBny E. . OCHOBbI po60TOTEXHUKY -2€ U3f,. -CI16.: BXB - MeTtepbypr, 2005. - 416¢.

2. Teopusa aBTOMaTU4YeCKOro yrnpas/eHuns

OcCHOBHble MoOHATMA 1 onpeseneHns. OCHOBHble TEPMWUHbLI U onpefeneHns. ABTOMaTUKa -
OTpac/lb HayKuM W TEXHWKKW, O0XBaTblBalOLas COBOKYMHOCTb METOLOB W TEXHUYECKMX CPeACTs,
0CBOOOXAAKOLWMNX YesioBeKa OT HEernocpeACTBEHHOrO BbIMO/HEHUA OMepauuii Mo KOHTPOM U
ynpas/ieHNI0 MPOM3BOACTBEHHbIMY NpoLeccaMnm U TEXHWYECKMMU ycTpohcTBamMu.  OO6bekT
ynpasneHus. ABTOMaTMyeckoe yrnpasneHue. Cucrtema asToMaTU4eckoro yrpasneHusa (CAY).
Ynpasnsowme Bo3aencTens. BxofHble, BbIXOLHbIE W yNpaBnsiemble nepemeHHble. Pa30MKHYTble 1
3aMKHYTble CUCTEMbl PerynnpoBaHna 1 ynpasneHus. O6paTHas cBA3b. PYHKUMOHANbHas CXema
CAY.

PexnMbl paboTbl CUCTEM aBTOMATUYECKOro YyrpasfieHus. CTaTMyeCKMiA 1 AUHAMUYECKUI
pexkum pabotel CAY. 3BeHbss CAY - anemeHTbl CAY, paccmaTpvBaemble C TOUKM 3PEHUS UX
NnoBeeHUA B CTATUYECKUX W JUHAMUYECKUX peXuMax. JINHelHble N HeNIMHENHbIE 3BEHbS.

CraTuyeckme xapakTepucTuky 3amkHyTon CAY. YctoinumsocTe CAY. Bpemsa nepexofHoOro
npouecca CAY.

MpuvHUMNbl M 3aKOHbl ynpaBneHua Tpu npuvHUMna ynpasneHus: 1 ynpasneHue no
OTK/IOHEHUWIO; 2. Yynpas/ieHWe N0 BO3MYLLEHUIO; 3. KOMOWHMPOBAHHOE ynpaefeHWe. 3akoH
perynmpoBaHus. 2

Knaccugmkauma cuctem aBTomMaTMyeckoro ynpasneHus. Ctatuyeckue u actatuyeckme CAY.
Cuctembl aBTOMATUYeCKON cTabunusaunn. CUCTEMbl MPOrpammHOro ynpasneHus. Cnegdwive
cucTembl. JIHeHble W HenuHelHble CAY. HenpepbiBHble N AncKpeTHble CAY. OAHOMEpHble K
MHoromepHble CAY. OQHOKOHTYpPHbIE U MHOTOKOHTYpHble CAY.

O6uwaa xapakKTePUCTMKa MaTEMATMYECKOro OnucaHus CAY. Twvnosble fguMHamMuU4yecKue
3BeHbA. Martematuyeckasd mogenb CAY. [OuddepeHumanbHble ypaBHEHUS NNHeNHbIX CAY.
MpeobpasoBaHme Jlannaca. Tunosble 3BeHb CAY. [MepefatouHble (yHKUMM. Anepuomyeckoe
3BeHO.  KonebaTtenbHoe 3BeHO. VIHTerpupytowee 3BeHo.  [udpepeHuupyrollee  3BEHO.
YcunutenbHoe 3BeHO.

Y CTONYNBOCTb CUCTEM aBTOMATMUECKOr0 ynpaBieHus. MoHsaTne yctoinumsoctn CAY.
YcTonumeocTb 3aMkHyTO CAY. AHanu3 yctoiumsoctn CAY. Kputepun yctoinumsoctu CAY.
KpuTepuin Payca. Kputepuin Nypsuua.

NinTepatypa

1 EpodeeB A.A. Teopusi aBTOMATMYeCKOro ynpasneHus: Y4ebHuK ana By3os. - CI16.:
MonutexHuka, 2005.

2. bywyes C.A., B.C. Muxaiinos ABTOMaTMKa W aBTOMaTu3auus MNPOU3BOACTBEHHbIX
NpoLeccoB: Y4ebHUK ans By30B. - M.: Boicwas wkona, 1990.

3. beccekepckuii B.A. n ap. CO60pHUK 3afa4y No TeoOpuUn aBTOMATUYECKOro perynvpoBaHus u
ynpasneHuns. M.: Hayka, - 1978.

4. Bbeccekepckuii B.A., Monos E.MN. Teopus cucteM aBTOMATUYECKOrO perynmposaHus. M.:
Hayka, 1975.

5. ConofoBHNKoB B.B. n gp. Teopua aBTOMaTu4ecKoro perynuposaHuns, kumru 1, 2, 3. M.
MatmnHocTpoeHue, 1967.



3. MporpammHoe obecriedeHe MeXaTPOHHbIX U POGOTOTEXHUYECKUX CUCTEM

CucrtemHoe nporpamMmHoe obecrieyeHue. lporpamma HayasbHOro 3anycka. lporpamma -
MOHUTOP. Pefaktop Tekcta. porpamma —accembnep. OTnaguvk. A3blKM MporpaMMUpoBaHuns
BbICOKOr0 YPOBHSA. VIHTepnpeTaTopbl ¥ KOMNUAATOPbLI. Cny)XebHble MHCTPYKLUN.

OTnagoyHble cucTembl. HasHayeHue, 0COBEHHOCTM pPaboTbl Ha OTNAaf0YHbIX CUCTEMAX.
MeTofbl NOAFOTOBKM MPOrpaMM C MCMONb30BaHUEM CPefCTB OT/MaAku. Mporpammbl —papaniBepsbl.
CocTtaB KOMMJIEKCOB OT/Naf04YHbIX cUCTEM. Mporpammaropsi.

Anropntmbl  ynpasneHua. MeTtoabl NOCTPOEHWS anroputmMoB. MaTemaTnyeckue OCHOBbI
3aflaHNA 3aKOHOB ynpaBneHus. Knaccuyeckue 3akoHbl ynpasneHus. TabnvyHoe 3afaHue 3aKOHOB
ynpasneHnda. YucneHHble MeTOoAbl pelleHud. YnpasBneHMe CKOPOCTbIO ABUTraTens, Perynaropbl
MOJIOXKeHUs, CKOpOCTU, Toka. O6paboTKa MH(opMaL MK C U3MEPUTENTbHBIX YCTPOMCTB.

Cucrtema KOMaHZ MUKPOKOHTponepa. MeToabl agpecauun. Tunbl KOMaHA, hopMaT KOMaHz,
0COOEHHOCTM BbINONHEHUA. KomaHAbl paboTbl € 6utamu. [lpuMmepbl NPOrpaMMypoBaHUS.
BbluncnmTenbHble  3agjaynd.  3ajauM  BBOZA M BbIBOJA  [AMCKPETHOW  MHopmauumn.
MporpamMmMupoBaHne YCTPOWCTB YNpaBieHNs TEXHUYECKON CUCTEMON

MukpokoHTponnep RISC apxutektypbl AVR

OCHOBHble XapaKTepucTUKN. PYHKLMOHaNbHaA CXemMa MUKPOKOHTponnepa. OpraHusaumsa
namsaT nporpamm. OpraHusaums namatu faHHbiX. O630p cuUCTeMbl KOMaHA. WHTepdeicHble
cpeacTBa.

MakeTbl 4ns pa3paboTKM annapaTHbIX CPeACTB MUKPONPOLECCOPHbLIX YCTPONCTB .

NuTtepaTypa

Besrynos [A.A. Liudposble ycTpoiicTBa U mukponpoueccopbl / O.A. besrynos, W.B.
KanneHko. - PoctoB H/[.. ®eHukc, 2006. - 480 c..

HapbiwknH A.K. Lindposble ycTpoilcTBa M MMKponpoleccopbl: ydyebHoe nocobue/ A.K.
HapbIWwkuH: yyebHoe nocobue / A.K. HapbiwkuH. — M.: Akagemus, 2006. — 320 c.

Xoposuy M., Xunn Y. ickyccTBo cxeMOoTexHUKN: B 3-x Tomax. - M.: Mup, 1993. - T. 2.

Benos A.B. CamoyunTenb no MMUKPOMPOLECCOPHON TexHuke. - CI16.: Hayka M TeXHWKa,
2003.-224 c.

Benos A.B. KOHCTpyupoBaHWe YCTPOWCTB Ha MWKPOKOHTponsnepax. — CI16.: Hayka u
TexHuka, 2005. — 256 c.

4. MukponpoLeccopHasa TeXHUKa B MeXaTPOHUKe U pOBOTOTEXHUKE

Bbixof ¢ ABymsa coctosHuaMW/. Bbixop ¢ Tpems cocTosHuAMU. O6befMHeHWe BbIXOLOB
LUMPOBLIX MUKpocxXeM. Knaccuuyeckas M LUMHHaA OpraHu3aums CBA3er MeXAy MUKPOCXeMaMMu.
Onepauuu Haf, ABOUYHLIMK YMcnamu.. [lBOMYHas, BOCbMepUYHaa 1 LecTHajLaTepuyHas CUCTEMbI
cuncneHuns. MNpocTble N0rMYeckKne 3NIEMEHTLI. Jewndparopsl. LLindpatopsl.
MynbTunnekcopsl. Pernctpbl. MNapannenbHole U CABUTOBbLIE PerncTpbl. MNpuMeHeHNe MUKPOCXeM
namatn.  Knaccuukauma mMukpocxem namatu. [locTosHHaa namsaTte. KapTta npowmsku [M3Y.
PacwupeHmne M3Y no agpecy. MpumeHeHne mukpocxem LLATM n ALLIM. Y CTpoicTBO 1 opraHun3aums
COBPEeMeHHbIX MUKPOMpoLeccopos. LLKHbI agpeca, AaHHbIX 1 yrpaB/eHus.

MepepudepunitHsle MoLyM MUKponpoLeccopos. MopTel BBOAA-BbIBOAA. CUETUMKU-TaliMepb.
WHTepdeincbl BHewWwHUX ycTpoicTB/ MMKPOMPOLECCOPHbIE YCTPOWCTBA B  MEXaTpoOHUKE WU
poboToTexHuKe. Lindposble curHanbHblE NPOLLECCOopbI.

NnTtepatypa

besrynos O.A. LUudposblie ycTpoiictBa M MuKponpoueccopbl / O.A. besrynos, W.B.
KanueHko. - PoctoB H/[.: ®eHukc, 2006. - 480 c..

HapbiwknH A.K. Lindposble ycTpoiicTBa M MuKponpoueccopbl: yvyebHoe nocobue/ A.K.
HapbIwkuH: yyebHoe nocobme / A.K. HapbiwkuH. — M.: Akagemus, 2006. — 320 c.

Xoposuy, M., Xunn Y. VickycctBo cxeMoTexHUKu: B 3-x Tomax. - M.: Mup, 1993. - 1. 2.

Benos A.B. CamoyunTenb N0 MUKPOMPOLLECCOPHOW TexHuke. - CI16.: Hayka u TexHuka,
2003.-224 c.



Benos A.B. KOHCTpyupoBaHMe YCTPOMCTB Ha MWKPOKOHTposnnepax. — CI16.: Hayka u
TexHuka, 2005. — 256 c.

5. DNeKTPUYECKNe U TULpaBIMYeCKNe NPUBOLbI MEXaTPOHHbLIX U POBOTOTEXHUYECKUX
YyCTPOWNCTB

MpuBOAbI MEXATPOHHBIX U POBOTOTEXHMYECKUX CUCTEM. [TOHATME «MPUBOLLI MEXATPOHHbIX
N POBOTOTEXHMYECKUX CUCTeM». OpraHu3aums 0606LeHHON (PYHKLMOHAaNLHOW CXeMbl MPUBOAA.
AneKTpuyeckue, rnapaBnnMyeckme W MHeBMaTMyeckne npueogbl. [Npeobpa3oBaHue 3Hepruv B
npusogax. CpaBHUTENbHbIN aHa/IN3 IEKTPUYECKMX, TUAPABINYECKMUX U MHEBMATUUYECKUX MPUBOLAOB.

MpuBoAbl MEXATPOHHbLIX M POBOTOTEXHMYECKMX CUCTEM HA OCHOBE MallWH MOCTOAHHOIO
TOoka. Cnocobbl BO36GYXAEHUA MalWH MOCTOAHHONO TOKa. MallnHbl MOCTOAHHOIO TOKa C
He3aBUCUMbIM BO3OYXAEHMEM M CaMOBO30YXAeHNeM. CxXeMbl BO30YXAEHUS.

PexxvMbl paboTbl MallWMH MOCTOSAHHOrO TOKa. PaboTa MalMH B FeHepaTOPHOM peXuMe.
Cxema 3amelyeHus uenu skopsi. [eHepaTop He3aBUCMMOro BO30YXAeHMA. [eHepaTop C
napannefibHbIM  BO3BY>KJeHUEM. PaboTa  MawuH B pexume pnsuratens. [suratenu ¢
napannefibHbIM, Noc/nefoBaTe/lbHbIM U CMeLLaHHbIM BO36YXAEHUEM.

MpnBOAbI MEXATPOHHbIX U POBOTOTEXHUUYECKUX CUCTEM Ha 6a3e aCUHXPOHHbLIX [BuUrartesein.
Ha3HayeHue, npuHUMN  JelCTBUA, YCTPOWCTBO ACUHXPOHHbIX ABuratener. Ob6pa3oBaHue
BpaLlatoLLerocd MarHMUTHOro nons M O0BMOTKM  ACMHXPOHHbLIX MawWH. XapakKTepucTUKu
aCMHXPOHHOrOo Asuratens. MexaHn4yeckas XapaKTepucTuKa aCMHXPOHHbIX ABUraTenein.

Ynpasnsemble 3/1eKTPOMEXaHNYecKme CUCTEMBI. MprHUMNbI MOCTPOEHUS
3NIEKTPOMEXAHUYECKNX C  HENpepbiBHbIM  ynpasneHneMm.  Knaccugumkaums U OCHOBHble
XapaKTEPUCTUKN  3N1eKTPOMeXaHMYecKnx cuctem. OOLWMe NPUHLUMMBLI  MOCTPOEHUA  CUCTEM
ynpasneHua 3NeKTponpuBOLOM. PerynupoBaHue CKOpoCTM anekTpogsuratens. CTpyKTypHoe
MOCTPOEHWE CWUCTEM YMpaBfieHUA 3neKTponpmsofom. OfHOKaHa/lbHble W MHOrF0 KaHasbHble
CUCTEMbI YNpaB/ieHUA 3IEKTPOMNPUBOLOM.

Cmapasnnyeckmne MHeBmMaTUyeckne MNPUBOAbI MEXATPOHHLIX cuUCTeM. Paboune cpefbl U uX
BMAHME Ha MNOKasaTenun npueofoB. [puHumMn paboTbl rMAPO - U MHEBMOMPUBOLOB.
Knaccugukaums 1 xapakTepuctukm 06beMHbIX NPUBOAOB. VICTOYHMKM NMUTaHUSA TUAPABANYECKMX
npvBOLOB. Hacocbl MoJayn CMa30YHO-OX/TAXKAAMLWEN XUAKOCTU. VCMOMHUTENbHbIE [ABUraTenu
rmapo 1 NHeBMOMpPUBOLOB.

NnTtepatypa

1 KapHayxoB H.®. 3JneKTpomexaHW4ecKMe W MexXaTpPOHHble cucTeMbl. - PocTtoB H/M:
®eHunkc, 2006.

2. NnbnHcknii H.®. SnekTponpuBo4: 3HEpro - n pecypcocbepexxkeHve: yye6. Mocobue ans
CTyA. Bbicw. Y4yebH. 3aBed. - M.: 3™ LieHTp «Akagemus», - 2008.

3. KapHayxoB H.®. YacTOTHO- ynpaBnisieMblii aCUHXPOHHbIV 3MEKTPONPUBOL MEXATPOHHbIX
cuctem. OCHOBBI pacyeTa ¥ NpoeTupoBaHuA: yuebH. Mocobume. - Poctos H/A: WM3a. LeHTtp AT TY,
2009.

4. CykmaHoB B.W. SnekTpuyeckre malunHbl 1 annapatsl. - M.: Konoc, 2001.

5. XaBopoHkoB M.A., Ky3nH A.B. OneKTpoTexXHMKa U 3MeKTPOHMKa: y4ebH. Mocobue ans
cTyf. Bbicw. Yue6bH. 3aBegeHuid. - M.;’3a. LieHTp «Akagemus», 2008.

6. VIHhopmaLMOHHble YCTPOIACTBA MU CUCTEMbI B POGOTOTEXHUKE

HasHaueHue, knaccumkaums, CocTaB U OCHOBHbIE (YHKLUMM WMHDOPMALMOHHbBIX CUCTEM.
MecTo MH(OPMALMOHHbIX YCTPOWCTB M CUCTEM B COBPEMEHHbIX POGOTOTEXHUYECKUX CUCTEMAX.
HasHaueHWe WH(OPMALMOHHBIX YCTPOMUCTB M CUCTEM POOGOTOTEXHUYECKMX KOMMIEKCOB, WX
Knaccudukaums. CoctaB M (DYHKUMOHANbHbIE CXeMbl WH(OPMALMOHHBLIX  YCTPOICTB,
MPUMEHSIEMbIX B PO6GOTOTEXHUKE. MOACMCTEMbI U3MEPEHNS, KOHTPO/S, TEXHUYECKOW AMarHOCTUKM,
NAeHTUGUKaumMn. NameputensHas nogcuctema. OCHOBHble DYHKLMM U3MePUTENbHOV NOACUCTEMbI.



[aTumky MH(OPMALMOHHBIX CUCTEM. JaTumKn UHMOPMALMOHHBIX CUCTEM, MPUMEHSEMble B
pob6oToTexHUKe. OCHOBHble BUAbl AaTyMKoB. Knaccumkauus [aTYMKOB MO BUAY M3MepSeMOol
BEe/IMYMHbBI, MPUHUUNY [eACTBMA, CNocoby MonyyeHUs BbIXOLHOrO CcOrHana (reHepatopHble W
napaMeTpuyeckmne), BUAY BbIXOAHOW BeIMUMHbI (aHa10r0BbIE U LM(POBBLIE).

Buabl norpewwHocTelt CpefCcTB M3MepeHus. Bpems npeobpa3oBaHUs M rpaHWyHas 4vacTtoTa
npeobpa3oBaHns. Cnocobbl CHUMXXEHMA  pas/IMyHbIX BULOB  NOrpellHocTei. [OCTOMHCTBA
AndepeHUUanbHOM CXeMbl BKIHOYEHUS JaTUMKOB. TaKTU/IbHble AaTUMKKU. JIOKAUWOHHbIE JaTHUKK
M cucTembl. ONTMYeCKUe JaTumKuU. ABGCOMOTHblIE U WHKPEMeHTa/lbHble ONTUYECKME 3HKOLEpbI.
cnonb3oBaHne ONTUYECKUX AaTUYMKOB B POGOTOTEXHUYECKMX cucTeMax. Jlasep U CBETOAMO[, Kak
NUCTOYHMK u3ny4deHuns. [MpemmyLlecTsa WCMNOMb30BaHWA flasepa npu nepefade WHGopmaumu.
MMpUEMHUKN U3NTyYeHUS.

CucTembl TEXHWYECKOro 3peHus. CUCTeMbl TEXHWYECKOro 3peHus. CoctaB M (yHKUUU
CUCTEM TEXHWYECKOro 3peHus. [puvHUMN nonyyeHus wn3obpaxeHus. Kcnonb3oBaHWe CUCTEM
TEXHUYECKOTO 3peHus B COOPOYHbIX U MOOWUNbHLIX poboTax. O6bpaboTka BUAeOUH(OPMALUN.
Pacrno3HaBaHMe 00BLEKTOB Ha M300paXKEHUN.

Pa3BuTVe 1 COBEPLUEHCTBOBaHME UH(OPMALMOHHBLIX CUCTEM POBOTOTEXHUYECKUX YCTPOWCTB.
ApantuBHaa poboToTexHM4Yeckas cucTema. OCHOBHble 33fayn, pellaeMble  afanTUBHbLIMK
PO60TOTEXHUYECKUMUN CUCTEMAMMU.

Nntepatypa

AfanTvBHOE ynpasneHWe TexHonornvyeckumm npouyeccamm / KO.M. ConomeHues, B.I'.
MwutpotoHos, C.I1. MpoTononos 1 Ap. - M.: MawunHocTpoeHwne, 1980.-536 c.

BopoTtHnkos C.A. WIH(popMauuOHHbIe YCTPONCTBA POBOTOTEXHUYECKUX CUCTEM. Yueb.
Mocobue. -M.: N3g-80 MI'TY um. H.3. baymaHa, 2005. - 384c.

XpaHoB A.A. ABTOHOMHbI UCKYCCTBEHHbIA UHTeNNekT/ -M.: BuHom. 2008. -359c.

WHTennektyanbHble poboThl: yyebHoe mocobue ana By3os/ nog pesd. E.W. KOpesuua. -M.:
MatunHocTpoeHue, 2007 -360c.

NyknHoB A.M. MpoeKTpoBaHue,, MEXaTPOHHbIX 1 POBOTOTEXHUYECKUX YCTPOIMCTB: YuebHoe
nocobue. -Cl16.: N3gatenscTBo «JlaHb», 2012. - 608 c.

Po60TOTEXHMYECKME CUCTEMbI U KOMMJIEKCbl: Y4eb. Mocobue pans By3o0B/ MauynbCKuii
N.W, 3anaTon B.IM., Maitopos FO.M. n gp. M.: TpaHcnopT 1999. 446 c.

®y K., NoHcanec P., /ln. K. Po6oToTexHuKa. -M.: Mup, 1989. -624 c.

FOpeBuy E. . OcHOBbI po60TOTEXHUKN -2€ 134, -Cl16.: BXB - TMetepbypr, 2005. - 416¢.

7. TlpoeKTupoBaHMe PoboTOB N POBGOTOTEXHUYECKUX CUCTEM

O6wwue BOMPOCbl MPOEKTUPOBaHUA KakK BUAa WHXEHepHOW [eaTefibHOCTW. [ToHATME
NpoeKkTUpoBaHus. [MpOEKTUpOBaHME KakK KOMMJEKC paboT, HanpaBneHHbIi  Ha W3bICKaHWe,
nccnefoBaHve, pacyeT N KOHCTPYMpOBaHWe 00bEKTA NMPOEKTUPOBaHUA. Liefb NPOEKTUPOBaHNA Kak
B/Aa YeloBeYeCcKOW [JeAaTeNlbHOCTU. MexaTpOoHHble YCTPOMCTBA KakK OOBLEKT MPOEKTUPOBAaHMS.
KOHCTpynpoBaHue Kak 4acTb MPOEKTUPOBAHUS.

O6wme ceegeHns o pobotax. OCHOBHble MOHATUA W onpegeneHns no FOCT  O606LeHHasA
CTPYKTypa pobota. oHATME MPOMbILLIeHHOro poboTa. COCTaBHble 3/1EMEHTbI MPOMbILLNEHHOTO
poboTta. OnuncaHne 1 xapakTepucTuka anemeHToB MP. CTpykTypHas cxema [P.

WcnonHuTenbHOe yCTPOMCTBO MPOMbILWIEHHOro po6oTa. CoCTaB  MCMOMHUTENbHOIO
ycTpoiictBa. MaHunynaTop (ONopHble KOHCTPYKUMUW, MaHUMYNALMOHHAsA cucTeMa, paboyumnin opraH),
npuBoAbl (KMHEMaTUYecKnx nap, paboyero opraHa, YCTpPOMCTBa NepefBvdKeHus) OnucaHue u
XapaKTePUCTNKA 3/IEMEHTOB UCNONHUTENbHOIO YCTPOMCTBA.

YCTpoicTBa ynpas/iieHUs MpOMbILWAeHHbIX poboToB.  CoCTaB YCTpPOWCTBA YMNpaB/ieHUs
NpoMbIlNeHHoro poboTta (cuctema Yynpas/ieHus, WHPOPMALMUOHHO-U3MePUTeNIbHaA CUCTeMa,
cuctema cBAsM).  HasHayeHue U (YHKUWM CUCTEMbI ynpasneHuWs. HasHayeHne n QyHKUUK
NH(POPMaLMOHHO-N3MEPUTENIbHON CUCTEMbBI U CUCTEMBI CBA3N.



Knaccugmkaumsa npombllneHHbIX poboToB. Knaccugmkaums npoMbllLNEHHbIX PO60TOB B
cootBetctBuM Cc [OCT 25685-83. YHuMBepcasibHbl, Creunann3npoBaHHble W CneyuaibHble
NPOMbILLIEHHbIE PO6OTHI. KpaTkas XapakTepucTmKa Kaxkoro u3 atmx pobotoB. Knaccuumkaums
MPOMBILLNEHHbIX PO60TOB MO BUAY BbINOHAEMbIX TEXHOMOrMYECKMX onepaumi (OCHOBHblE W
BcrniomoraresibHble [P). TMpusHakn knaccudukaymm P (rpy3onofbeMHOCTb, YUC/IO CTereHel
MOABWXHOCTW, BO3MOXXHOCTb NepeaBuXeHuns, crnocob yCTaHOBKM Ha paboyem MecTe, BUL CUCTEMbI
KOOpAMHAT, BUA ynpasneHus, cnocob nporpamMmmuposaHus). Knaccupukauma MNP no Buay npusoja.

MexaHW4Yeckme CUCTeMbl MPOMbILLNEHHbIX Po60TOB. lMoHATME MexaHW3ma. CTpyKTypHas
OCHOBA  MNPOMbILIEHHOTO po6oTa - MexaHu3M. MexaHu3M Kak COBOKYMHOCTb MOABUXHO
COeAUHEHHbIX TBepAblX Tesl (3BEHbeB), COBEPLUAKOWNMX MOL AEWACTBUMEM MPUSIOXKEHHBIX CUN
ornpegeneHHble LenecoobpasHble ABWXKeHUSA. TOHATME KUMHEMATUYecKOW napbl, Kak CoefuHeHue
[BYX COMpuUKacalowWwmxca 3BeHbEeB, [OMyCKalowme UX OTHOCUTENbHOe ABMXeHue. Knacchbl
KnHemaTuyeckmx nap. [MOHATME  KMHEMATMYECKOW Lenu. 3aMKHYTble W pasOMKHYTble
KWHEeMaTnyecKume Lenu.

MpuBOLbI NPOMbILLIEHHbIX PO6OTOB. [lOHATME W Ha3HayeHWe NPUBOLOB MPOMbILLIEHHbIX
po60TOB. JNeKTpuYecKue, nMHeBMaTUYeckKue, rmapasfnyecKue, MeXxaHu4eckue 7
KOMOMHUPOBaHHbIE MpuBOAbl. CpaBHUTENbHAaA XapakTepucTuka nNpUBOAOB (LOCTOMHCTBA W
HefoCTaTKM KaXaoro u3 npusofos). OCOBeHHOCTM pacyeTa U MPUMEHEHUS 3/1EMEHTOB CUCTEM
ynpaBneHnsa MnpoMbILLIEHHbIX PO60TOB. BbI60p 3neKTpoaBurarens no MOLHOCTU U MOMEHTY.

MpoekTupoBaHWe MaHunynaTopa. KuHemaTuyeckuin pacyeT MaHunynstopa. [lpsmas wu
obpaTHasa 3afaya KWHEMATMKW MNPU MNPOEKTUPOBAHUU MPOMbILNEHHOro poboTa. OnpegeneHue
napaMeTpoB [BVKEHWUA MO CTeneHsAM MOABMXHOCTW. OnpegeneHve abCoOMOTHLIX CKOPOCTER U
YCKOpeHW. VICTOYHMKM MOrpeLrHoCTel B MPOMBILLIEHHBIX po6oTax.

NnTtepatypa
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M.: Akagemus, 2012.

5. 3eHkesny C.J1., HuweHko., A.C. YnpasneHne pob6otamu. OCHOBbIYNpPaBIeHUS
MaHUNyNALMOHHbIMK poboTamu. M.: MI'TY um. H.3. baymaHa, 2000.
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nocobue. - M.: MawmnHocTpoeHme. - 1993.

7. ®ponos K.B., BopobbeB E.N. n gp. MexaHnKa NpoMbILWIEHHbIX po60TOB. KH. OCHOBbI
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