3aoanue ona epynnwvt M-21 na 19.09.2020:

1. Cocmasumv KoHcnexkm oCHOGHbLIX NOHAMULL MEMbl.

IIpoMbIIeHHBIH POOOT

Pabomarowue npomviuinennvie pobomer EANUCMooenu R2000iB IHpomviunennvie pobomer KUKA na asmomobunvrom npouzeoocmee

IIpomblIeHHBIH PO0OT — NIpeJHA3HAYECHHBIHN I BBIIIOJIHEHUS IBUTATENIBHBIX U YIPABIISIIOIINX
¢GyHKIIMI B  NPOM3BOACTBEHHOM IIpoLecC€ T. €. aBTOMAaTHYECKOE YCTPOWCTBO, COCTOsIIEE
U3 MAaHUOYJISITOPA U HepenporpaMMUpPYEMOro YCTPOUCTBA yIIpaBJIeHUs, KOTOpoe (hOpMUPYET YIPABIISAIOIINE
BO3/ICICTBUS, 3a/1a0111e TpeOyeMble JBUKEHUS UCTIOHUTEIbHBIX OPraHOB MAHUITYJIATOPA.

B nuteparype Ha pycCKOM A3BIKE MOIYYMJIO PACIPOCTPAHEHHUE CIIEAYIOLIEe OIpENeIICHNue
IPOMBIIIIIEHHOT'O POOOTa, 3TO — «aBTOMAaTHYECKas MallliHa, CTallMOHApHAs WIN NEepEeIBUKHAs, COCTOSALIAs
13 UCIIOJHUTENILHOIO YCTPOICTBA B BUJI€ MAHUITYJIATOPA, UMEIOIIETO0 HECKOJIBKO CTENIEHEW OIBUIKHOCTH, U
NepernporpaMMHUpPyEMOro YCTPONHCTBA MPOTPAMMHOTO YIIPABJICHUS ISl BHITOJIHEHUS B MPOU3BOACTBEHHOM
npoliecce IBUTaTeIbHbIX U YIPABISIIOMUX (DYHKIIMI».

DOKOHOMHMYECKH BBITOJHO HCIIOJIb30BAHUE IPOMBILIUIEHHBIX POOOTOB COBMECTHO C JIPYIMMH
CpeACTBaMHU aBTOMATHU3allMU MPOU3BO/ICTBA (ABTOMATUYECKHE JIMHUH, YYACTKU U KOMILJIEKCBI).

[TosiBiIeHNE MEXaHUYECKUX MAHUITYJIATOPOB, a 3aT€M CUCTEM IIPOrpPaMMUPOBAHUS (B T. Y. YUCIOBOIO
nporpaMMHoro yrnpasieHusi, YI1Y) npuBesno K cO3JaHNI0 MPOMBIIIIJIEHHBIX pOOOTOB, T. €. MAHUITYJIATOPOB C
IIPOrPaMMHBIM YIPaBJIE€HUEM, PEAHA3HAYEHHBIX JJIS1 BBIMOJIHEHHS pa3HOOOPa3HBIX pabOYMX oreparuil.

Tom4koM K MOSBICHUIO MaHUIYJIATOPOB MPOMBIIIJIEHHOIO MPUMEHEHUS CTaJ0 Hayallo sIepHOU
snoxu. B 1947 rony B CIIA rpynmoil coTpyIHUKOB APrOHHCKOW HallMOHAJBLHOW Jj1labopatopuu ObLI
pa3paboTaH NepBbIif aBTOMAaTHUECKUH IEKTPOMEXaHUUECKUH MAaHUITYJIATOP C KOMUPYIOLUIUM YIIPaBICHUEM,
U TIpeJHa3HAYECHHBIH /7151 IepeMeIleHUs PaIn0aKTUBHBIX MaTepUasoB.

[lepBbie mpoMBbIIIEHHBIE pOOOTHI B COOCTBEHHOM CMBICIIE 3TUX CJIOB HayalM CO3/1aBaTh B CEpeIMHE
50-x romoB XX Beka B CIIIA. B 1954 rony amepukanckuii wmxenep k. JleBon paspabotan crmocod
yIIpaBJIEHUS TOTPY304HO-PA3rPy30YHBIM MAaHUIYISITOPOM C TIOMOIIBIO CMEHHBIX MEPPOKAPT.

B 1959 rony ¢upma «Koncomunetriten Kopnopeimma» (CIIIA) omybnukoBama omnucaHue
MaHMITYJISITOPA C YUCIOBBIM IporpaMMHbIM yrpasinenueMm (UI1Y), a B 1960—1961 rr. B amepukaHckon
nevyaTtu TOSBWIUCH IE€pPBbIE€ COOOLIEHUS O MaHUIYIATOpaX C MPOrPaMMHBIM YIpPaBIE€HUEM IS
aBTOMATH3alMHU COOPOYHBIX U IPYTUX padoT.

B nauvane 1960-x rr. B CIIIA 6bu1H co37aHBI TIEPBBIE B MUPE MPOMBILIUIEHHBIE pOOOTHI. MIX cX0ACTBO
C YEJOBEKOM OTPaHUMYMBAJIOCH HAJIMYMEM MAHUIYJIATOpA, OTAAIEHHO HANOMMHAIOIIEIO YEJIOBEYECKYIO
PYKY.

[TpombinieHHsbIil poboT «Bepcarpan», UMEBLIMM TPH CTENEHH MOIBMKHOCTH U YIpPaBIEHHE OT
MarHUTHOM JIEHTBI, MOT Y O0XHUTOBOM Meuu 3arpykath U pasrpyxarb 10 1200 packan€HHBIX KHUpPIUYEH B
yac. B To BpeMsi COOTHOILIEHHE 3aTpaT Ha 3JIEKTPOHUKY U MEXaHUKY B CTOUMOCTH poboTa cocTaBisio 75 %
1 25 %, 103TOMy MHOTHE 3aJa4M YIPABICHUS PEIIAINCH 32 CUET MEXAHHUKH; CeMYac K€ 3TO COOTHOILLICHHE
M3MEHUJIOCH HA IIPOTUBOIIOIOKHOE, MPUYEM CTOMMOCTD JIEKTPOHUKH MPOJI0JIKAET CHUKATHCS.

B 1967 romy Hayamoch HMCMOIB30BaHUE MPOMBIIUICHHBIX POOOTOB Ha MPEANpHUSATUSX EBpoIbI:
HEepPBbI MPOMBIIUIEHHBIH poOoT (TOT ke «HOHMUMENT») ObUT yCTAaHOBIEH Ha METAJUTypPIrHYeCKOM 3aBOJIE B
IIBermst!. B ToM e romy B 5py po60TH3aIMK BCTYIHIA U 1IOHHS, KOTopast Ipruodpera podoT «BepcaTpamny.
Bckope B SAnonun u IlIBenunn, a Taxke B Benukobpuranuu, OPI, Utanuu u HopBeruu Havancsi BBITYCK



https://ru.wikipedia.org/wiki/FANUC
https://ru.wikipedia.org/wiki/KUKA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80_(%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC)
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A7%D0%9F%D0%A3
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/1947_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D0%BE%D0%BD%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/1954_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B5%D0%B2%D0%BE%D0%BB,_%D0%94%D0%B6%D0%BE%D1%80%D0%B4%D0%B6_%D0%A7%D0%B0%D1%80%D0%BB%D1%8C%D0%B7&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%9C%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%A0%D0%93
https://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B0%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%B2%D0%B5%D0%B3%D0%B8%D1%8F
https://commons.wikimedia.org/wiki/File:FANUC_R2000iB_AtWork.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Application_field_automotive.jpg?uselang=ru

MIPOMBIIIICHHBIX POOOTOB COOCTBEHHOTO TPOU3BOACTBA. YkKe K KOHITY 1970-X rr. SlmoHus BhIIa HA IEPBOE
MECTO B MHUpPE KaK IO TOJOBOMY BBIMYCKY pPOOOTOB, TaKk M IO YHCIYy INPOMBIIUICEHHBIX pPOOOTOB,
YCTAHOBJIGHHBIX HA NPEANPHATHIX CTPAHBILE,

B CCCP mnepBble mpoMBIIIICHHbIE POOOTHI MosBHINCH B 1971 Tomy; oHM ObLTM co3aHa MOJ
pykoBojactBoM npodeccopa I1. H. bensauna (po6or YM-1)u b. H. Cypuuna (po6ot «YHusepcain-50»). B
1972—1975 rr. OB CO3AaH yXKe LENbIH CIIEKTP COBETCKUX MPOMBIIUIEHHBIX POOOTOB.

B coctaBe mpoMBIIIIIEHHOTO POOOTa €CTh MexaHuyeckds yacms (BKIIOYAIOIAsk OAMH UM HECKOJIBKO
MaHMITYJISITOPOB) U cucmeMa ynpasieHus 3TOM MeXaHHYecKoW dyacTbio. Kpome sToro, pobGoT MoOKeT
UMETh cpedcmea ouyscmenenusi (00pa3yole B COBOKYITHOCTH UHGDOPMAYUOHHO-CEHCOPHYIO CUCTEM)),
CUTHAJIBI OT KOTOPBIX IIOCTYNAIOT K CUCTEME YIPABJICHMUS.

MaHunyasTop — 93TO YOpaBiseMblii MexaHWU3M (WM MalllhHa), KOTOPbIM NpeaHa3HaueH s
BBITTOJIHEHUS JIBUTATENIBHBIX (DYHKIMH, AaHAJOTUYHBIX (YHKIUSM DPYKH YEJIOBEKa INPHU TEepeMEUICHUU
00BEKTOB B IPOCTPAHCTBE, U OCHAIIEH PA0OYUM OPraHOM.

VcnoJHUTENbHBIA  MEXaHW3M  MaHUMOYJSITOpa, Kak  [paBWilO,  HPEJICTaBIsieT  coOoM
OTKPBITYI0O KMHEMAaTHYEeCKYIO IIellb, 3BEHbS KOTOPOM MOCIEAOBATEIbHO COEIUHEHBI MEXIy Cc0o0oi
COWICHEHUSAMHU Pa3IMYHOro THUIIA.

B 3aBHCHMMOCTH OT BHJa MEPBBIX TPEX COWICHEHHI OOJBIIMHCTBO POOOTOB OTHOCAT K OIHOW M3
YETBIPEX KaTErOpUid:

. poOoThI, paboTaromyie B AEKapTOBON CHCTEME KOOPAMHAT — POOOTHI, Y KOTOPBIX BCE TPH

HAYaJIbHBIX COUWJICHEHHS SBJISIOTCS MOCTYNATENbHBIMU (Hanpumep, pooot RS-1 kommnanuu 1BM);

. po0OTEHI, paboTaromye B IIIMHIPUIECKON CUCTEME KOOPMHAT — POOOTHI, y KOTOPBIX CPEen
HavyaJbHBIX COWICHEHHMH JBa MOCTYNATEJBFHBIX M OJHO BpamarenbHoe (Hampumep, podor Versatran 600
¢upmsl Prab);

. poOoThl, paboTatomue B cepuueckol cucreMe KOOpAMHAT — POOOTHI, Y KOTOPBIX CPeau
HayaJlbHbIX COWIEHEHUI OJJHO MOCTYNATeIbHbBIX U JIBa BpallaTeIbHbIX.

. po6oThI, paboTaromiue B YIJIOBOM, UM BpallaTeIbHON, CHCTEME KOOPJIWHAT — POOOTHI, Y
KOTOPBIX BCE TPU HAYAIbHBIX COUJICHEHUS SBIISIFOTCS.

B HEKOTOpBIX CiTydasx MaHHITYJISTOP MPOMBINUIEHHOTO pOoOOTa YCTaHABIMBAIOT Ha ITOJBHKHOE
OCHOBaHME, YTO 03HAYAET HAJIeJICHUE €ro JONOIHUTEIbHBIMU CTETIEHIMH HOJABIXKHOCTHU. TaK, MaHUITYJITOP
YCTaHABJIMBAIOT HA PEIBCHI MITK JK€ Ha MOJIBUKHYIO KapeTKYy, TIEPEIBUTAIOIIYIOCS IO HANIOJIBHON KOJIee WIIH

B pa3Butum cucteMm ynpapieHHsI IPOMBIIIICHHBIX pOOOTOB MOKHO MPOCIEIUTh 1BA HAIPABJICHUS.
OnHO U3 HUX OepET CBOE HAYaso OT CUCTEM IPOTPAMMHOTO YIIPABJICHUS! CTAHKAMH M BEUIMJIOCH B CO37IaHNE
ABTOMATHUYECKH YIPABISEMBIX MPOMBIIIJICHHBIX MaHHUIYJIATOPOB. BTopoe mnpuBeno K MOSBICHUIO
MIOJTyaBTOMATHYECKUX OMOTEXHHYECKMX W WHTEPAKTUBHBIX CHCTEM, B KOTOPBIX B YIPABICHUU IEHCTBUSIMHU
TIPOMBIIIIEHHOTO PO6OTA yUacTBYeT uesioBek-omeparoplel,

Taxum 00pazom, MPOMBITIIEHHBIE POOOTHI MOXKHO ITOAPA3ACTUTh Ha CIIETYIONINE TPH THITA (KaXKIbIH
U3 KOTOPBIX, B CBOIO OYepe/ib, OPA3ALIIAIOT Ha HECKOJIBKO Pa3HOBUIHOCTEMH:

ABTOMATHYECKHE POOOTHI:

. IIpoepammuvie podomet (pOOOTHI C IPOTPAMMHBIM YIIPaBICHHEM) — B TAKHX POOOTAX

OTCYTCTBYET CEHCOpHAsl YacTh, a BCE JICHCTBHSI BBITIOIHSIOTCS IIUKJIMYECKH 0 KECTKOM Mporpamme,

3aJI0’)KEHHOH B NMaMATh 3alIOMHHAIOLIETO YCTPONUCTBA.

. Adanmusnvie pobomsi (pOOOTHI € aJANTHBHBIM _VIIPABICHUEM) — pPOOOTHI,
OCHAIIEHHBIC CEHCOPHOUL 4acmbio ¥ CHa0XEHHBIC HAOOPOM MPOrpamMM. AMIAapaTHOE U IPOTPAMMHOE
obecrieueHre — B MPUHIIMIEC TO XK€, YTO W B HPEIBIAYIIEM Clydae, HO K €ro BO3MOXKHOCTSM
IPEABSIBIISIOTCS MOBBINICHHBIC TPEOOBAHHUSL.

. Obyuaemvie pobomst — POOOTHI, TEHCTBUS KOTOPHIX MOTHOCTHIO (POPMHUPYIOTCS B
xoJie o0yueHus (YeJOBEK MPH MOMOIIY CHEeIHATbHON MIaThl 3a7aéT MOPAIOK AeUCTBUN poOoTa, U
3TOT NOPAJOK JIEHCTBUI 3aIIMCBHIBAETCS B IIaMATh 3aIIOMUHAIOILETO YCTPONCTBA).
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. Humennexmyanvnvle pob6omsl — POOOTHI, CIOCOOHBIE C TIOMOIIBIO CEHCOPHBIX
YCTPOMCTB CaMOCTOSTEIHHO BOCIIPUHUMATD U PAaCO3HAaBaTh 0OCTaHOBKY, CTPOUTH MOJIENb CPE/Ib, U
ABTOMATHUYECKH MIPUHUMATh PEHICHUE O JATbHEUIINX ACHCTBUAX, a TAKXKE CaM0oo0ydaTbes 1Mo Mepe
HAKOIUICHUS COOCTBEHHOT'O OMBITA JACSITEIbHOCTH.

Buorexnnueckune podoThI:
. Komanonvie  pobomoi —  MaHMIYJATOPbl, B  KOTOPBIX  YEJIOBEK-
oIepaTop AMCTAHIIMOHHO 3a1aéT C KOMaHJIHOTO YCTPOWCTBA JIBI)KCHUE B KXKIOM COWICHEHHH.\

. Konupyrowue pobomsl — MaHUIYIATOPbI, KONUPYIOIINE ASUCTBUS MPUBOIUMOTO B
JBUKEHHE OINEepaTOpoM 3a/a0IEro YCTPOHCTBA, KMHEMAaTHYECKH MOJOOHOTO HCIOIHUTEIBHOMY
MEXaHU3MY MaHHUITYJISITOpPA.

. llonyaemomamuueckue pob6omvl — poOOTHI, IPU YIPABICHUHU KOTOPHIMHU YEJIOBEK-
ormeparop 3amaéT JMIIb JABIDKEHHE pabodyero opraHa MaHMIYIsATOpa, a (OpMHpPOBAHHE
COIVIACOBAaHHBIX JBM)KEHUH B COWIEHEHHUSX CHUCTEMa YIpaBlIeHUS pOOOTOB OCYIIECTBISET
CaMOCTOSTEIIBHO.

HNHuTepakTHBHBIE POOOTHI:
. Aemomamuzuposannvle pooomsi — poOOTHI, UEPEIYIOIINE aBTOMATUYECKNE PEKUMBI
yIpaBiIeHUs] C ONOTEXHUYECKUMH.

. CynepsuzopHuvle podomsl — pOOOTHI, BBIMOIHIIONIME aBTOMAaTHUYECKH BCE ATarlbl
3a/IaHHOTO ITUKJIa OTIepaIlHii, HO OCYIIECTBIIAIONINE TEPEXO ] OT OJHOTO Tamna K IPyroMmy 1o KOMaHe
yeJioBeKa-orepaTopa.

. Jluanozosvie pooomer — aBTOMaTHYECKHE POOOTHI, CIIOCOOHBIE B3aMMOEHCTBOBATH C
YEJIOBEKOM-0IIEPATOPOM, UCTIONB3YS SI3BIK TOTO WJIM MHOTO YPOBHS (BKIJIFOYAs MOJAa4y TEKCTOBBIX WITH
TOJIOCOBBIX KOMaH/ U OTBETHBIE COOOIIeHHs po00Ta).

BonbIIMHCTBO COBpEMEHHBIX POOOTOB (DYHKIIMOHMPYET HAa OCHOBE NPUHIUIIOB OOpaTHON CBS3H,
NOJYUHEHHOTO YIPABICHUS U HEPAPXUUHOCTH CUCTEMBbI YIIpaBJIeHUs poOOTOM

[lepBbie pOOOTHI ¢ MPOrpPaMMHBIM YIpPaBJIEHHEM OOBIYHO NMPOrpaMMHUpOBaIA BpyuHylo. [loznHee
NOSBUJINCH  CIELHUANbHBIE S3bIKM  MPOTrpaMMHUpOBaHMsl poOOTOB (Hampumep, s3blk VAL  ams
podora PUMA ¢upmbr «FOunMeia» unu s3eik MCL, pa3zpabotannsiii pupmoit «Mak/lonnenn Jlyraacy
Ha OCHOBE s3bIKa mporpammupoBanus APTEM)4 B macrosmee Bpems mis mporpaMMHUpOBaHMS TaKHX
poOOTOB MOTYT TpPHMEHSTBCS cpensl nporpamvupoBanusi tuna VXWorks/Eclipse wmm  si3bikn
nporpamMmmupoBanus Hanpumep Forth, O6epon, Kommonentnbiii [lackanb, Cu. B kadecTBe ammapaTHOTo
obecrieueHrss OOBIYHO MCIOJIB3YIOTCS MPOMBIIUICHHBIE KOMITBIOTEPHI B MOOMIbHOM HcnoiHeHnn PC/104,
pexe MicroPC. YrpaBieHne MOXET IPOUCXOIUTD ¢ moMoiisio [TK mim mporpaMMupyeMoro JIOTH4ecKoro
KOHTPOJLIEPA.

IMomunHéHHOE yNIpaBjIeHUE

[TomunHEHHOE yIpaBiIeHHE CIY)KUT A TOCTPOCHUS CHCTEMBI yIpaBieHus HpuBojpoM. Ecmu
HEO0OXOUMO MOCTPOUTH CUCTEMY YIPABJIEHUS MPUBOJIOM IO IMOJIOKEHUIO (HAallpUMep, MO yrily MoBOpoTa
3BEHa MaHUMYJATOPA), TO CUCTEMa YIpPaBJICHUS 3aMbIKAeTC 0OPAaTHON CBS3bIO MO MOJOXKEHUIO, a BHYTPHU
CUCTEMbI YIPABJICHUS MO MOJIOKEHUIO (YHKIIMOHUPYET CHUCTEMa YIPAaBIIEHUS IO CKOPOCTH CO CBOEH
00paTHOW CBA3BIO MO CKOPOCTH, BHYTPH KOTOPOW CYIIECTBYET KOHTYp YIIpPaBJIEHUS IO TOKY CO CBOEH
00paTHO CBS3BIO.

VYnpasieHue poOOTOM OCYIIECTBIATHCS CHUCTEMOM YIpaBlIEHHs] MPOMBIIIJICHHBIM MPEANPHITHEM
(ERP-cucTemoii), cormacyomuMu IeiCTBHS poOOTa ¢ TOTOBHOCTHIO 3arOTOBOK M CTAHKOB C YHCJIOBBIM
IPOTPAMMHBIM YIIPAaBJIEHHUEM K BBITIOJTHEHUIO TEXHOJIOTUYECKHX OTEpaIUi.



https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C_(%D0%BA%D0%B8%D0%B1%D0%B5%D1%80%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/PUMA_(%D1%80%D0%BE%D0%B1%D0%BE%D1%82)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D0%94%D0%BE%D0%BD%D0%BD%D0%B5%D0%BB%D0%BB_%D0%94%D1%83%D0%B3%D0%BB%D0%B0%D1%81
https://ru.wikipedia.org/w/index.php?title=APT_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=APT_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%BE%D0%B1%D0%BE%D1%82#cite_note-.D0.93.D1.80.D1.83.D0.B2.D0.B5.D1.80.2C_.D0.97.D0.B8.D0.BC.D0.BC.D0.B5.D1.80.D1.81.E2.80.941987.E2.80.94.E2.80.94269-41
https://ru.wikipedia.org/wiki/VxWorks
https://ru.wikipedia.org/wiki/Eclipse_(%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8)
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D1%82_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%B5%D1%80%D0%BE%D0%BD_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%82%D0%BD%D1%8B%D0%B9_%D0%9F%D0%B0%D1%81%D0%BA%D0%B0%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/PC/104
https://ru.wikipedia.org/wiki/MicroPC
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80

HNudpopMannoHHO-CEHCOPHAA cHUCTEMA
B cepenune 1990-x rooB OTHOCUTCS MOSIBJICHUE HA PIHKE A0aNMUBHbIX NPOMBIULLIEHHBIX POOOMO8,
OCHAIIEHHBIX ceHcopubimu _ycmpoticmseamy. CoBpeMeHHbIE HH()OPMAIIMOHHO-CEHCOPHBIE CHCTEMBI,

UCTIOJIb3yeMbIe B POOOTOTEXHHUKE, MPEACTABISAIOT CO0O0M COBOKYIMHOCTH (DYHKIIMOHAIBHO OO0BETUHEHHBIX
WU3MEPUTEIIBHBIX U BBIYMCIUTENBHBIX CPEICTB, 3aJaueii KOTOPBIX CIYXHUT MOJydeHHE HHPOpPMAIMH OT
pa3IMYHBIX JATYMKOB U €€ 00padOTKY JUIsl MOCIIEAYIOIIEr0 UCIIO0JIb30BaHMUS CUCTEMOH YIIPaBICHHUS.

IIpumeHeHNs POMBINILIEHHBIX POOOTOB

PaznuuHbie acreKThl MPUMEHEHUS MPOMBINUICHHBIX POOOTOB PAacCCMAaTPHUBAIOTCS, KaK IPaBUIIO, B
pamMKax THIIOBBIX TIPOCKTOB IPOMBIILICHHOTO MPOU3BOJICTBA: HMCXOAS W3 HUMEIONIUXCS TPeOOBAHMIA,
BBIOMPACTCSI ONTHUMAJIbHBIN BapUaHT, B KOTOPOM KOHKPETU3UPOBAaH HEOOXOIUMBIN ISl JAHHOM 3a/1a4M TUIT
poOOTOB, X KOJMYECTBO, & TAKXKE PEIIAIOTCS BONMPOCHI HHPPACTPYKTYPHI MUTAHUS (CHIIOBBIC MTOIABOJIKH,
nojaua OXJKIAMIIEH XKHUIKOCTHU — B CIIydae HCIOJIb30BAHUS JKUIKOCTHOTO OXJIAXKICHUE AIJIEMEHTOB
OCHACTKH) M MHTETPALMU B TIPOM3BOACTBEHHBIN IpoIiecc (00eceueHne 3aroToBKaMu/monyhadprukaTraMu u
BO3BpaT TOTOBOIO MPOJYKTa B ABTOMATHUYECKYHO JIMHUIO JUISI TIEpeladyd CICAYIONICH TEXHOJIOTUYECKON
OTICPALIHH ).

[TpomblnuieHHBIE POOOTHI B MPOU3BOACTBEHHOM IIPOIECCE CIIOCOOHBI BBIMOJHATH OCHOBHBIC U
BCIIOMOTaTeIIbHBIC TEXHOJIOTHYCCKHE OTICPAITUH.

Cpenu cambIX pacpoCTpaHEHHBIX NEHCTBUI, BHIMOIHIEMBIX MTPOMBIIIJICHHBIMU POOOTaMH, MOYKHO
Ha3BaTh CJIEIYIOIIHUE:

. MEPEHOC MaTEepPUAJIOB;
. o0cmy>)KMBaHUE CTAaHKOB U MAIlIMH;

. JyroBasi ¥ TOUEYHAas CBapKa,

. TUTHE MOJ] TABJICHUEM;

. HaHECCHHE IMOKPBITUN PACIIbUICHUEM,

. cOopKa MEXaHUYECKUX, DIEKTPUIECKUX U DJIEKTPOHHBIX JeTamei;
. KOHTPOJIb Ka4eCTBa MPOIYKIIMH U JP.

JlocToMHCTBA MCNOJIL30BAHMSI
HpI/IMeHeHI/Ie pO6OTOB B MMPOMBIINIJIICHHOM IIPOU3BOJACTBE UMCCT P NPECUMYIICCTB, B HACTHOCTHU!

° MOBBIICHUC IMPOU3BOAUTCILHOCTU TpYyAdad (HOCKOHLKy OTKPBIBACTCSA BO3MOKHOCTDH
HCITOJIH30BAaHUS TEXHOJIOTMYECKOTO 000PYA0BaHUS B TPU-YETHIPE CMEHBI U 365 THEH B TOY);

° YMCHBIICHUC U3ICPIKCK IMPOU3BOJACTBA U IOBBIIICHUC KOHKprHTOCHOCO6HOCTI/I;

. paloHaIbHOE UCTIOIB30BaHUE 00OPYIOBAHMS M TIPOU3BOICTBEHHBIX TTOMEIICHHI;


https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_(%D0%BA%D0%B8%D0%B1%D0%B5%D1%80%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D1%83%D0%B3%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D0%B0%D1%80%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D1%82%D0%B0%D0%BA%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D0%B0%D1%80%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D1%8C%D1%91_%D0%BF%D0%BE%D0%B4_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%8B%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B1%D0%BE%D1%80%D0%BA%D0%B0_(%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C_%D0%BA%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%B4%D0%B5%D1%80%D0%B6%D0%BA%D0%B8_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%BA%D1%83%D1%80%D0%B5%D0%BD%D1%82%D0%BE%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%BF%D1%80%D0%B5%D0%B4%D0%BF%D1%80%D0%B8%D1%8F%D1%82%D0%B8%D1%8F
https://commons.wikimedia.org/wiki/File:FANUC_R2000iB_ControlUnit.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Fanuc_robots_047.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Fanuc_robots_048.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:KUKA_Steuerungstechnik.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Handhabung.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:FANUC_R2000iB_AtWork.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Arc-welding.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:P-50iA.jpg?uselang=ru

° YIYUHICHUC Ka4C€CTBA MPOAYKIIHUU, CBA3AaHHOC C IMOBBIICHUCM TOYHOCTH BBIITIOJIHCHUA
TECXHOJIOTHYCCKHUX onepauﬂﬁ;

. UCKJIFOUYEHHE BIIMSHUS YEJIOBEUECKOro (pakTopa Ha KOHBEHEPHBIX IPOM3BOJCTBAX, a
TaKXe MPH MPOBEACHUU MOHOTOHHBIX paboT, TPeOYIOIIMX BBICOKONH TOYHOCTH;

. UCKJIIOYEHHE BO3ACUCTBUS HA IMEPCOHANT BpeIHBIX (PAKTOPOB, XapaKTEpPHBIX
JUI IPOM3BOJICTB C NOBBIIIEHHON OMACHOCTHIO;

. CHMXCHHE CPOKOB OKYIIA€MOCTH WHBECTUIINH.

CTpykTypa pbIHKA

[To nanupiM MexyHapoaHo# ¢enepanuu pO6OTOTeXHI/IKI/I[en], B 2013 rogy MupoBoii 00bEM poaax
MIPOMBINIICHHBIX POO0TOB cocTaBmi 178 132 equnut (poct Ha 12 % 1Mo cpaBHEHUIO C MPEABIAYIIIAM T'OJIOM).
KpymnHelmmm peIHKOM MPOMBIIUIEHHBIX poboToB cTana Kutaiickas Hapoanas PecnyOnuka, npeanpusitis
KoToporr 3akynwiau 36 560 mnpombinuieHHBIX poOoTroB. 3a Heit cineayror  SAnonus (25 110
enunmnn), CHIA (23 700 exunur), Pecnyonuka Kopes (21 307 emunun), I'epmanus (18 297 enunui) u
JIpYTHE TPOMBINUICHHO pa3BHUTHIE cTpaHbl. HamOombliee YHCIO HOBBIX IMPOMBIILICHHBIX POOOTOB —
69 400 — OBUIO YCTAaHOBJIEHO HAa MPEINPHUITHSIX ABTOMOOUIILHOW MPOMBIILIEHHOCTH; BTOPOE MECTO
3aHUMAIOT MPEANPUATHS SJICKTPOTEXHUYCCKONU 3JIEKTpoHHOM mnpombiiieHHoctr (36 200 eaunuI),
TPEThEe — MPEANPHUATHS METAI000pa0aTHIBAIOIICH W MAIITMHOCTPOUTEIHLHOM


https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B0%D1%81%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%83%D0%BF%D0%B0%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C_%D0%B8%D0%BD%D0%B2%D0%B5%D1%81%D1%82%D0%B8%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B8&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B8&action=edit&redlink=1
https://ru.wikipedia.org/wiki/2013_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%9D%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0_%D0%9A%D0%BE%D1%80%D0%B5%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%B0%D1%82%D1%8B%D0%B2%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5

