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PykoBojacTeo PolyScope






10 Bsenenne

10.1 Bazosbie 3nanus o PolyScope

PolyScope — 310 rpaduueckuii nosbzosaresasckuit unrepdeiic (I'TIN) na noasecHom mysbre

00y YeHust KOTOPBII UCIIOIb3yeTCs i YIPABIECHUS MAHUITYIITOPOM POOOTA, HIIOKOM YIIPABJIEHUST

1 BBIIIOJTHEHUEM IIPDOrPaMM.

A : Bepxuuii KOJIOHTUTYJI CO BKIAIKAMY /3HAYKAMU, OTKPBIBAIOIIMMHU [OJIH30BATEI0 MHTEPAKTUBHbIE

OKHa.

B : HuKHMit KOJIOHTUTYI ¢ KHOIIKAMH JIJIs yIIPABJICHHUS 3arpy KEHHOM (-bIMH) TPOrpaMMOii(-aMn).

C : OkHO ¢ TOIAMU 7T AAMUHACTPUPOBAHUS W KOHTPOJSA IeicTBUS pobOTa.

ME 2+ A D B H

Open. e
Proaram__Installation __Move o per Save.

Getting Started

What would you like to do first?

RUN A PROGRAM PROGRAM THE ROBOT CONFIGURE ROBOT
INSTALLATION

[ Don't show this message again

Speed —) 100% B ° o o hlﬂgyaz;;ozlom

IIpumeuanne: Bo BpeMs 3ammycka MOXKET TOABUTHCA THATOTOBOe OKHO BKHeB03MOKHO TPpOI0KuTh Bi.

Y0661 BKIIOYATH poOOTA, HEOOXOAUMO BHIOpATh llepeiitu K 9KpaHy MHUTIHATABAINN.

10.1.1 3navxm/BKJIAJKH BEPXHETO KOJTOHTHTYJIA

R

(PP BoImoIHUTE — 3TO TPOCTOH CITOCOO yTIpaBJIeHUsT POOOTOM C MTOMOIIBIO

IpPEeIBAPUTETIHHO 3allMCaHHBIX ITPOTPAMM.

PR [Tporpamma co3gaer u/uiv u3MeHseT NPorpaMmbl poboTa.

YcranoBka KOHGMUTYPUPYET HACTPONKH MAHUTTY/ISATOPA POOOTA M BHEIITHETO

000py/I0BaHN, HAIIPUMED, UX MOHTAXK U O€30IACHOCTD.

Bepcus 5.5 11-3
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10.1 Ba3zosseie 3uanus o PolyScope

$

[EEMP [TepeMecTuTb KOHTPOJUPYET U/UJK PEryJUPYeT JABUXKEeHHE POboTa.

B/B xourposupyer u 3a/aer BXO/JHbIE/BbIXOAHBIE CUIHAJIBL B DPEXKUME

pPeasbHOrO BpPEMeHH, [TOCTYIIAOIUe B OJI0K YIIPABJIEHUs U U3 HEro.

2KypHas nmoka3sIBaeT COCTOsTHIE poOOTa, & TAKKe BCE MPEIYTTPEXK ICHUS U

coob1eHus 00 omudKax.

L & |

Homwd..  OTkpuTe.. CorpamaTs...

Menemxkep TporpaMM ®  yCTaHOBOK
BLIOMpAET W OTOOparkaer aKTUBHYIO TmporpamMmy u ycranoBky (cm. 20.4).
[Ipumeuanue: BuIlyrs daitnaBm, BxCozgarsBm, BrOrkpeirsBm u

BxCoxpanuts B cocrasnsitor BkMenezkep mporpaMm u yCTaHOBOK Bib.

Co3maTh... co3MaeT HOBYIO TTPOTPAMMY HJIH YCTAHOBKY.

OTKpuTE...

OTKDBITD... OTKPBIBAET MPEIBAPUTEIHHO COXPAHEHHYIO MPOTPAMMY HJIH

YCTaQHOBKY.

=

CaxpanmTs...

CoXpaHUTh... COXpAHSAET MPOrPAMMY, YCTAHOBKY WJIH 00€ OJHOBPEMEHHO.

HpI/IMe‘{aHI/IeZ 3HauKy aBTOMATHYECKOTO U PYYHOTO PE2KUMOB OTO6pa}KaIOTCﬂ B BEPXHEM KOJIOHTHUTYJIE,

TOJILKO €CJIM 33JIaH TTaposh Pabovero pesknuma.

(&)

EERPN  AsrToMaTMUECKMH YKa3bIBAET HA TO, UYTO Ha poboTe 3arpyKeHa

aBromaruveckas cpera. Haxkmure Ha 3HAYOK 1 [IEPEXO/IA B PYUHYIO CPe.y.

Pyunoit ykaspiBaeT Ha TO, 9TO Ha poOOTE 3arpyKeHa pPydHAS CPE.Ia.
HaxxmuTe Ha 3HAYOK /15 MEPEX0/Ia B ABTOMATUIECKYIO CPEJTy.
[Ipumedanue: 3HAYKM MECTHOIO M JAMCTAHIMOHHOIO Pe:KHMMa OyJIyT HOCTYIIHBI,

BKJIIOYECHO AUCTAHIIMOHHOE YIIpaBJI€HHUE.

MecTHbIil yKa3bIBAET HA TO, YTO POOOTOM MOXKHO YIPABJIATH B MECTHOM
pexknMe.  HaskMure Ha 3HAUOK [A/1A Tepexoia B PEXHUM IHCTAHITHOHHOTO
ynpasienusi. Jis mocTyma K 3HAYKY MECTHOTO pPeKUMa HeoOXOJMMO 3aJaTh

1apoJib.

[P /[ viCTaHIIMOHHBIN YKA3bIBAET HA, TO, YTO POOOTOM MOXKHO YIPABIATH B
JUCTAHITMOHHOM pesknMe. HaxkMuTe Ha 3HAYOK IS TIEPEX0Ia B PEXKUM MECTHOTO

yIIpaBJIEHUA.

TOJIbKO eCJin

e-Series

1I-4

Bepcus 5.5



10.1 Bazossbie 3uanus o PolyScope

UNIVERSAL ROBOTS

cc
c

KonTponbHasg cymMma  TOKA3bIBAET  AKTHUBHYIO  KOHQUIYPAIIUIO
0€e30IaCHOCTH.

Meno Tambyprep oTKpbiBaeT JocTym K paszaenam  PolyScope

BxCnpaskaBm, BkO nporpamveBms n BkHactpoitkuBs.

10.1.2

Kuomkn HUKHEro KOJOHTUTYJIa,

Nuununanu3upoBarb AJMUHACTPUPYET COCTOSHHE pODOTA. Ecmm

KPACHBIU, naxxkmure, 9T00bI TIEpEBECTH pOOOTA B pabodee COCTOsTHUE.

CkopocTe

Tlon3yHOK CKOPOCTM B peasbHOM BPEMEH!
0TO0paXKaer OTHOCUTEJIbHYIO CKOPOCTHh [IBUIKEHHS MAHUIYJIATOPA PoboTa ¢

y49€TOM HACTPOEK 0e30ITacHOCTH.

Simulation .

MpOrpaMMbl B DPEXKHME CHMYJSIWM WJIX C TOMOINBIO PEAJHHOrO0 PobOTa.

Kunonka Cumysisitiust 103Bosser BbIOPATH BbIIOJHEHHE

[Ipu BbBITONHEHWEM TPOrPAMMBI B DPEXKUME CHMYJSANAA MAHUIIYIATOD POOOTA
He JIBUTAETCs. CraemoBarenbHo, pobOT HE MOMKET TOBPEIUTH CeOsT WJIN
cocenHee ODOPYIOBAHUE B PE3yJIbTAaTe CTOJKHOBEHHsi. KEcCiIum Bbl HE yBEpEHBI
B JEHCTBHAX MAaHHUITYIITOpPa poOOTa, HCIOIL3YHTE PEXKUM CHUMYIANWH st

MIPOBEPKU MTPOTPAMM.

250MM/c Pyunoe ympaBieHme Ha BBICOKOH CKOPOCTH TIO3BOJSAET
MaHUIYJIATOPY BPEMEHHO pPaboTaTh €O CKOPOCTHIO Bbime 250 mm/c. danuas
dyuknus pabOThl TPU HAXKATUK JIOCTYIHA TOJHKO B PYYHOM DEXKUME TpH

CKOH(MUTYPUPOBAHHOM 3-TTO3UIIMOHHOM YCTPOWCTBE BKJIIOYECHMUSI.

Bocmponssectu 3amyckaer mporpaMmy, 3arpy2KeHHy 0 Ha pob0Ta B TaHHBII

MOMEHT.
E [ITar mo3BosisieT oTpabaTbIBATH TPOTPAMMY IOIIATOBO.

OcTaHOBUTH OCTAHABAWBAET TPOrPAMMY, 3arpy:KeHHYI0 Ha poboTa B

JTAHHBIA MOMEHT.

Bepcus 5.5 1I-5
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UNIVERSAL ROBOTS 10.2 Dxpan BxHauano paboroiBm

10.2 Dxkpan BxkHauamo paborbiBib

C 4ero Bbl XOTUTE Ha4aTb?

W 2

3AMYCTUTb MPOrPAMMY BbINOAHWUTL MPOMPAMMIIPOBAHUE POBOTA KOH®UINYPNPOBATb Y CTAHOBKY POBOTA

O Bonke He nokazeizaTe 370 coobuieHne

amycTuTh IPorpaMmy, 3aIporpaMMUPOBaTh POOOTA WU CKOH(DUIYPUPOBATH YCTAHOBKY PObOTA.

e-Series 11-6 Bepcus 5.5



11 DbricTphlil 3amyck

11.1 Ba3zosble 3HaHUsT O MAaHUIIYJIATOPE POOOTA

Manunynsrop Universal Robot npejacrasisier coboit mManuirysissiTop, COCTOsdmmii u3 TpyObOK u
counenenuii. PolyScope ucnonb3yercst 1iisi KOOpIUHAIIUY JIBUKEHUN ITUX COUICHEHUTT, epeMenieHus
poboTa ¥ MO3UITMOHNPOBAHUS €70 MHCTPYMEHTA B HYKHOE MECTO 33 UCKJIIOYEHNEM 00/IaCTH HETIOCPEICTBEHHO

HAJ U II0J] OCHOBAHHUEM.

OcHoBanve — 371€Ch CMOHTHPOBAH POOOT.
Il1e90 u JTIOKOTH BBITOJHSAIOT ABUKEHHSA OOJIBIION aMILIATY/IbI.
Bamsictbs 1 1 2 BBINONHSAIOT JIBUKEHUST MAJION aMILIATYIbI.

Balsictbe 3 3/1€Ch PUCOEIUHAETCS UHCTPYMEHT PODOTA.

[MPUMEYAHNE:
Tlepen mepBBIM B3amyckom pobOOTa  YIIOJTHOMOYEHHBIH COOPIIHUK

pobora UR obsi3am:

1. Ilpouects u moHaTH, wuHGOpPMAIMIO O 0E30MaCHOCTH,
TPpUBEIEHHYI0O B pa3fjene PyKOBOACTBO TO YCTaHOBKE

000py/IOBAHNS.

2. 3ajgarb [IapaMeTpbl KoHduUrypanuu 0e3011acHOCTH,
OlIpe/IeJICHHbIE HA, OCHOBAHMU OLEHKU PHUCKOB (CM. pa3sjein
13).

11.1.1  ¥YcranoBka MaHumyJiaTopa podora u 6Ji0Ka ylpaB/ieHus

PolyScope MOKHO HCIIO/IB30BATH MOCJIE BKIIIOUYEHUST MAHUITY/ISITOPA pob0Ta 1 OJI0KA YIPABIECHUS.

1. U3Biaekure MAaHUIIYIATOP POOOTA M OJOK yIPABICHUS U3 YIAKOBKH.

YcTaHOBUTE MAHUITYJISITOP POOOTA HA TMTPOYHON 1 0€3BUOPAIMOHHON TTOBEPXHOCTH.

Arropckoe mpaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuineHsr.

ITomecTuTre 610K yrnpaBjeHus: Ha OIOpPY pobora.

[ToncoemuunTe Kabeab K pobOTy M OJIOKY yIPaBJIEHHS.

AN

IloaksounTe 60K yIpaB/ICHUS K CETEBOMY IITEIICEIO.

OITIACHOCTS:
OmnacHOCTh OMPOKUALIBAHKsA. Kcam poOOT He 3aKperieH HaIeXKHO
HA TMPOYHOM MOBEPXHOCTHU, 3TO MOYKET MPUBECTU K €ro MaJeHUI0 1

HaHEeCTHu TPAaBMbI.

Iloapobuble HHCTPYKIUK IO YCTAHOBKE CM. B PYKOBOJICTBO IO yCTAHOBKE ODOPYIOBAHHUSI.

Bepcus 5.5 11-7 e-Series
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UNIVERSAL ROBOTS 11.1 BazoBble 3HaHUA O MAHUILYJIATOPE POOOTA

11.1.2 Bxkiodyenue u BBIKJIIOYeHHE OJIOKA YIIPABICHUS

B0k ynpaBiieHusi, B OCHOBHOM, COAEPKUT (DU3MUIECKHUE ITEKTPHUIECKHE BBOIBI/ BBIBOJIBI, COETHHSIIONIIE

MaHHUMIYAITOp pobOTa, TMOMABECHON TyabT OOyueHuss u mnepudepuitnoe ob6opymoBaHue. UToOBI

006€eCIIeInTD MOAAYY MUTAHNAS Ha MAHUIIYJIATOP poOOTa, HEOOXOIUMO BKIIOUNTE OJIOK YIIPABICHHSI.

1. C mpaBoii CTOPOHBI IOIBECHOTO IYJIbTa, 00y Y€HU HAYKMUTE KHOMKY THTAHUS, YTOOBI BKIIOYUTH

OJIOK YTIpaBJICHUS.
2. JIoXKIuTeCh TOSBJIEHUs] TEKCTa YCTAHOBJIEHHON OMEepAIMOHHON CHCTEMBI ¥ KHOIOK.

3. Ecau orkpeiBaercs auanorosoe okuo BkHeso3moxkuo nponomkutsBb, Beibepute [lepeiitu

K 9KPaHy WHUIUAIN3ANNU, YTOOBI OTKPBITh OKHO BrUHUIIMam3uposaTs podoraBm.

11.1.3 Bxk/iodenue u BBIKJIIOYEHHE MAHUIIYJIATOpa POoOOTA
B mmxmeit 1eBoit vacTu skpaHa 3Ha90K VHAMHIATH3EPOBATH 0TOOPAXKAET COCTOTHIE MAHUITYIITOPA
pobOTa C TTIOMOIIBIO IIBETOB:
e Kpacusriit nser Mauunyasatop pob0oTa HAXOTUTCS B COCTOSTHUY OCTAHOBA.

e Kenrerii et [luranne MaHumyrsaTOpa podOTa BKIYEHO, HO OH HE TOTOB K pabore.

e 3enensrit Ber [luTanne mManumyrsaTopa podOTa BKJIIOYEHO, U OH TOTOB K paboTe.

2 %0

Cratyc pofiora

Topnese e « s
e
@ 3anvek @ BLIKN

Moneanas Harpyska Potiot

AKTWBH33 1010 3138 WaTDY3Ka HENOAL3yeTER, WTOBM B0eMeHHO NepesanyieaTs danie

Y. noneavioi Harpy 3k ye TaHomkM.

AKTVEHER NOJEIHER HArPY3Ka MonesHaR HarPY3Ka Yo TaHOBKM

— 0,00 o
]

[Ipumevanune: 3amyck MaHUILYJISTOPA POOOTA COMPOBOKIACTCH 3BYKOBBIM CUIHAJIOM U JIETKUMU

ABU2KEHUAMUA II0 Mepe OTIIYCKaHuA TOPMO30B COYJIEeHEHU.

11.1.4 Vaunuanusanua MaHUIyIsTopa pobora

OITACHOCTh:

Bcerma mposepsilite  KOPPEKTHOCTh ~AKTUBHOM  HArPY3KH H
YCTAaHOBKH TEPeJ, 3aIyCKOM MaHWITyasaTopa podora. Ecim mamnmbie
mapaMeTpbl HEBEPHBI, TO MAHUILYIATOP POOOTa U OJIOK yIpABICHUS
OymyT YHKIMOHUPOBATH HEKOPPEKTHO W MOTYT MPEICTABIISITH

OIACHOCTD JJIsi JIIOJeil uin 000pyI0BAHUSI.
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11.2 BblcTpblil 3aIyCK CUCTEMBbI UNIVERSAL ROBOTS

IIPEAYIIPEZK IEHUE:

Cnemure 3a TeM, 4TOObI MAHUILYJIATOP POOOTA HE COMPUKACAJICS
¢ 0ObekroM (HAUpUMEp, CTOJIOM), IIOCKOJIbKY CTOJKHOBEHUE
MAHHIIYJIATOpPa pobOTa € NPEHATCTBHEM MOXKHO —IOBPEIMTD

PELYKTOP COUJIEHEHNS.
3amyck pobora:

1. Haxxmure kaonky BkKOKB® ¢ 3e1eHbIM CBETOIMOIHBIM HHAXKATOPOM, YTOOBI HAYATD IPOIECC
uanranu3anyuu. CBETOIUOMHBIN WHANKATOP CMEHUTCS Ha YKEJTHIH, 9TO yKa3bIBAET HA TO,

YTO MUTAHNE BKJIIOYEHO, 8 MAHWUITYJISITOP POOOTA HAXOIUTCS B COCTOSTHUN Be3neiicTBue.
2. Haxwmute kaonky BK3AIIYCKB#, 9T06bI OTIIYCTHTH TOPMO3a.

3. Haxwmure knonky BkBBIKJIB#® ¢ kpacHbIM CBETOIMOIOM, YTOOBI OTKJIIOUUTH MAHUITYISTOD

pobora.

e [locae 3amycka PolyScope Heobxoanmo oaun pa3 Haxkarb kaHonky BkBKJIB® aj1a BriIioueHus
IIUTAHUA MaHI/IHy.HHTOpa po60Ta. SaTeM COCTOAHNE U3MEHUTCA Ha KeJITOE, 9YTO yKaBbIBaeT
Ha TO, 9TO IIATAHNE BKJIIOYEHO, 8 MAHHUIIYIATOP POOOTA HAXOMUTCS B COCTOSHUN Oe3/1eficTBUSA.

Besneiicrsue.

¢ Korma marumysisitop poboTa HaxoauTes B cocrostann besneiicreue, naxkmure KHonky BKSAITYCKBr
9TOOBI MPUBECTH B JAEHCTBHE MAHUIYIITOp pobora. B maHHON TOYKE OCYIIECTBISETCS
CpaBHEHWE JAHHBIX JATYNKA W HACTPOEHHOTO MOHTAXKA MAHWIYJIATOpa pobora. B ciaywae
obuapyenus pacxoxiaenus (¢ orksionenuem 30°), KHOLUKA CTAHOBUTCH HEJOCTYIHA U 1O/
Hell orobpaxkaercss coobrmerne o6 ommubOKe. B ciaydae ycnemHoro 3aBepiieHus MIPOIEcCa
MPOBEPKHU MOHTaKa, Kacanne KHONKM BK3AITYCKB® mpuBOIuT K OTIIYCKAHUIO TOPMO30B

BCEX COYJIEHEHWI U MAHUIMYIATODP POOOTA CTAHOBUTCH JOCTYIHBIM JJis pAOOTHI.

11.2  DBwicTpblit 3al1ycK CUCTEMbI

[Mepen ucnonb3oBanumem PolyScope ybeaurech, 910 MaHuIyasTop poboTa U GJIOK ympaBIeHUs:

TPAaBUJIBHO yCTAHOBJICHBI.

1. Ha Iloasecrom mynbre 0DydeHusi HAXKMHATE KHOIKY ABAPUITHOTO OCTAHOBA.

2. Ha IIOABECHOM IIyJIbTE O6yquI/IH HaXKMHUTE€ KHOIIKY IIUTAHUA U ,ZLafITe CHCTEMEe BBIIIOJTHUTDH

3aIlyCK ¥ BBIBECTH TEKCT Ha dKpaH PolyScope.

3. Ha cencopHOM 3KpaHe MOSABJAETCS BCIIBIBAIOIEe OKHO, YKa3bIBAIOIIEee HA TO, 9YTO CHCTEMA

roToBa u poOOT TpeOyeT MHUIMATIN3AIINN.

4. B mosiBuBIIIEMCSI 1MAJIOrOBOM OKHe HaxXmuTe llepeiity K dKpaHy WHHUIUAIABAINYA, ITOOBI

OTKDPBITH 9KPaH MHUIIUAJINU3AIIUN.

5. Pa3bsiokupyiiTe KHOMKY aBapU{HOTO OCTAHOBA, YTOOBI M3MEHUTH COCTOSTHUE POOOTa ¢ Bhimonen

aBapuilHBIM OCTAHOB HA BBIK/TIOUEHTE.
6. Boiiigure u3 30HbI gocaraeMocTu (paboueil 30HbI) POGOTA.

7. B okne NuunmanmnsmpoBarh poboTa KocHuTech KHOMKM BKJI. m momoxkanre wm3MeHeHUs

cocTosinms pobora Ha BesneiicTtue.
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UNIVERSAL ROBOTS 11.3 Ilepsas nporpamma

8. TIpoBepbTe Maccy MOJIE3HON HAMPY3KHU B pasaene Bk AkTurHast nojesnast Harpy3kaBm mosis

Ilonesnas marpyska. B mose PoboT MOXKHO TpOBEpUTH MPABUIBHOCTD YCTAHOBOTHOTO ITOJTOZKEHHUS.

9. Haxkmure KHOTMKY 3amyCTUTh, 4TOOBI pOOOT OTIYCTHJI TOPMO3HYIO cucrteMmy. [Ipumedamnue:

Pobot Bubpupyer u u31aeT 3ByKH IIEITIKOB, YKa3bIBasi HA TOTOBHOCTD K IIPOI'PAMMHUPOBAHUIO.

IMPUMEYAHUE:
Nuadopmannio o TporpaMMUPOBAHHH POOOTA MOXKHO IIOJIYIHUTH
Ha jgomarraedt crpanune Universal Robots Academy mo ampecy

www.universal-robots.com /academy/

11.3

IIepBasg nmporpamma

IIporpaMma SIBJISIETCST CIMCKOM KOMAHJI, KOTOPBIH COO0IIaeT poboTy, 9To Aearh. J1jis O0IbITHHCTBA,
3a/1a4 IPOrPAMMUPOBAHKE BBIIOJIHIETCS C UCII0JIb30BaHueM ToJ1bKO PolyScope. Obyuunre MaHuUIyisiTOp
poboTa IEPEMEIEHUIO C [IOMOIIBI0 CEPUH KOHTPOJIbHBIX TOYEK, KOTOPAas COCTABJISET TPACKTOPHIO

MaHUITYIITOPa POOOTA.

HUcnomns3yiite Bkiaaaky BrllepemectursBm (cM. 17), 9TOOBI MEPEMECTUTH MAHUITYJIATODP POBOTA,

B HY?KHOE TIOJTO?KEHHE, UJTH OOy INTE MOTOXKEHHTO, IIOTAHYB MAHHUIIYIATOP POOOTA HA MECTO, yIePKUBAST
KHOIIKY CBOOOTHOTO IMPHUBOJA B BEPXHEH 9aCTH MOABECHOTO My/IbTa OOyIeHU.

Ber Mmoxkere co31aTh IpOrpaMmy, 9TOOBI OTIIPABJIATEH CUTHAJIBI BBOAA-BBIBOIA HA JAPYTHE MAITHHBI

B OTPEJICJICHHBIX TOYKAX TPAGKTOPUHM POOOTA, & TAKYKE YTOOLI BBITIOJHATH TAKHE KOMAHILI, KaK

€CJIk. . . TO U TUKJI Ha OCHOBE IIE€PEMEHHbIX U CUI'HAJIOB BBOJIa-BBIBO/IA.

Jlastee nipe/icTaBieHa MpOCTas IPOrpaMMa, KOTOPAas MO3BOJIAET MAHUILYIATOPY POOOTA IEePeIBUraTHC s

MeXKAYy ABYyMA KOHTPOJBbHBIM TOYKaMH.

1. B Bepxuem xosiorruryie uarepdeiica PolyScope, menio Ilyre daitna, naxvure Co3marh u

BeibepuTe IIporpamma.

2. Tlox BkOcuoBro#iBb, Haskmure KoHTpOIbHAS TOYKA, YTOOBI JOOABUTH KOHTPOIBHY IO TOUKY

B JepeBo nporpamm. MovelJ mo ymomgannio TakKe J00ABIEHO B I€PEBO MPOIPAMM.

3. Boibepure HOBYI0O KOHTPOJIBHYIO TOUKY U HaxkmuTe KorTponpHas Touka Bo BKIaake BkKomanapiBb.

4. Ha»skpane BxlIlepemerenne nacTpyMmerTaBmb mepeMecTuTe MaHAILYISTOP POOOTA IIPHU IIOMOIITH
CTPEJIOK [IBUKEHUSI.
Bor Takke MOKeTe MEPEMECTUTh MAHUMYIATOD PO0OTA, YIEp:KHUBasi KHOMKY CBOOOIHOTO

IIPpUBOJIa KU IIEPETACKUBAA €0 B HY2KHO€ I10JI02K€eHue.

5. Kax TOIbKO MaHUMYIATOp POOOTA OYIET HAXOAUTCS B MOJIOXKeHnn, HaxkMuTe KHOMKY OK n

HOBas KOHTPOJbHAs TO4YKa Oymer mokaszana B kadecrBe BkKonrponbuoit Touku  1Bw.

6. Bomonuure maru 2-5, urobst co3aars BkKonrposnbuyio Touky 2

Bm.

7. Yrobbl u3MEHUTH MOPSAIOK ABuzkeHuil, Bbibepure BkKorrponbuyio Touky 2B u nakmure

crpenky Brllepemectuts HaBepx B moka ona He okaxkercsa Haa BkKorTpoasnoit Toukoit  1Bm.

8. Hepxurech Ha 6e30IaCHOM PACCTOSHUU, yAE€PKUBAWTE KHONKY aBAPHWITHOIO OCTAHOBA M

HAXXMUTE KHOMKY Bocmpom3sectu B HUXKHEM KOjOHTUTYysE nHTepdeiica PolyScope, aTobb

e-Series
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11.4 Perucrpamusa pobora u daitnn sunensuit URCap UNIVERSAL ROBOTS

MepeMecTuTh MaHUIyAaTOp pobora Mexk 1y BkKomrposnbHoit Toukoit 1B n BkKonTponbHoit
TOYKO# 2
Bw. ITosgpasisiem! Bbl cozpasn nepsyio mporpaMmy poboTa, 110 KOTOPOR MaHHUILYJISITOP

poboTa TepeMeraeTcst MeXX Iy AByMs 33JaHHBIMU KOHTPOJbHBIMU TOIKAMHA.

[NPIMEYAHUNE:

1. He manpasisiiite poboTa B caMOro cebst Uiin B Ipyrue OObEKTHI,

KOTOPBIE MOTYT MPUIUHATD yIepo poboTy.

2. /lanHOE PYKOBOJICTBO SBJISETCS PYKOBOJCTBOM IIO OBICTPOMY
3alyCKy © €ro TIedbi0 fABJSIeTCS MTPOAEeMOHCTPUPOBATH
mpOCTOTY wuCHOab30Banus podora, UR. Owno mpeamomaraer
Hajimame  0e30macHOW  Cpembl W OYeHb  aKKYPATHOTO
nonb3oBaresd. He yBeqmduBaiiTe CKOPOCTb MM YCKOPEHHE
BBIIIE 3HAYEHUH MO yMOJTYAHWIO. Bcerma MmpoBOINTE OIEHKY

pHCKa Tepes HadajgoM paboThl poboTa.

BHUMAHUE:
He nepecekaiite pabouyio 3o0my podota. He momemaiite maabibl B

MeCTa, KOTOPpbI€ MOTI'YT BbI3BAaTb HNX 3allleMJICHHE.

11.4 Perucrparust pobora u daiiasr gurensnit URCap

[Mepen ucnonpzosanuem URCap ynamernoit [ITU, neobxoaumo 3aperucrpupoBarh poboTa U 3arpy3uTh

u ycranoButh (aiiint sunensun URCap (cm. 15.8).

) MapamMeTpel
[n pervucTpaLin poboTa BHIMONHNTE CreAyowie 3 wara

PesepaHoe

KoMUpOBaHHE CH.., °
. )
URC: L{ -_— I . N
- 2
o=W
PerucTpayns K o=— v
ﬂ

pobora

AvETaHUNOHHoR - \— _,

ynp. .
3ananTe Ha 3arpysuTe hain perucTpaumum
- www.universal-robots.com/activate o e pau

ObHoBneHne

Perucrpanna pobora ¢ TeKyIero sKkpana

1. B Bepxuem xosmortutysie Haxkmute Ha Menio l'amOyprep un Boibepure Hacrpoiiku.

Bepcus 5.5 II-11 e-Series
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UNIVERSAL ROBOTS 11.4 Perucrpaiusa pobora u daitisl sunensuiit URCap

2. B memnio ciesa naxxkmure Crucrema n Beibepute Perucrparinst poboTa, 9T00bI OTKPBIJICS SKPaH

BxHacrpoekBm.

3. Ina perucrpainu pobOTa BBITTOJHUTE Taru 1 n 2 Ha 3KpaHe.

Barpyska ¢aiina mumensun URCap
1. 3anonuuTe onyaitH-GpopMy u 3arpy3uTth daii guren3un Ha, cBoil T1K.

2. Cxommpyiite daitn aunen3nn Ha USB-HOCHTENb U MOAKJIIOYATE €r0 K MOJABECHOMY IYJIbTY

obOydJeHwusi.

3. Ha skpane BkHacrpoexkBm B miare 3 mazkmure 3arpy3uthb baiiyi, 9TOOBI OTKPBITH IKPAH

Bribopa ¢aitna perucrparum.
4. B cmucke Boibepute USB-HocuTens n Hadinnre daila JUIeH3NN.
5. Beibepure license.p7b u #HazkmuTe OTKPBITH, 9TOOBI MOATBEPAUTH PETUCTPAIIAI0 POOOTA.

6. Buusy cieBa naxkmurte BoriiTu.

REA24QH

Wvis chaitna PunLTP

Daiins peructpaun Universal Robots v |

Ormena perucrpamuu poboTa
Ecim pobor mepegaercs OT OJHOrO BJIAJIENBIA APYTOMY, HEOOXOIWMa HOBas JinuleH3usd. B sTom
CIydae CrepBa HEOOXOAMMO BBIMTOJIHUTE OTMEHY POOOTA.
1. B Bepxuem kojioTuTysNe HaxkMmuTe Ha Mento [amOyprep u Beibepure HacTpoiiku.
2. B wmemnio ciaeBa Haxkmure Crucrema un Buibepute Perucrparius pobora.

3. B mmxkneit npaBoit vacru sxkpana BkHacrpoiikuBm naxkvure OTMeHA PErncTpaIium.
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12 Bwibop pabouero pexxkmma

12.1 Paboume pexKnMbI

Paboune pexumbl BKIIIOYEHBI DU HACTPOUKE 3-IIO3UIMOHHOIO YCTPOWCTBA BKIIIOYEHUS, 3a1aiiTe
naposib, onpenenure HacrpauBaemble BXOJbI/BbIXO/AbI pAGOYEro PEeKUMa WU 1IPU aKTUBAIMU

4Jepe3 MaHeJbHbIH cepBep (cM. 12.1).

Asromaruyaeckuii pexkum Ecim oH akTUBEH, pOOOT MOXKET BBIMOJHSITH TOJIBKO MPEIBAPUTEIHHO
OTIpeieJIeHHbBIE 33a9n. BKJIa/IKa MepeMeIenns i PeXKuM CBOOOTHOIO ITPUBO/IA HETOCTYITHBI, €CJIN
HACTPOEHO 3-IIO3UIMOHHOE yCTPOUCTBO BKJIIOYEHHHA. Dbl HE MOXKETe U3MEHATb WJIA COXPAHATH

IPOrPaMMBbl U YCTAHOBKH.

Pyumnoit pexxum Ecam oH akTuBEeH, TO BbI MOXKETE€ 3aIpOrPaMMHUPOBATH POOOTA MPH ITOMOIIH
BKJIQIKU TIEPEMEIIEHN S, PEKUMa, CBOOOIHOIO IIPUBO/IA U MOJI3YHKA CKOPOCTH. Bbl MOXKeTe n3MEHITh

" COXPAHATH MTPOTPAMMBbI U YCTAHOBKH.

BHUMAHUE:

IIpemoxpaHUTETHLHBIH OCTAHOB ABTOMATHYECKOTO PEKUMA MOYKHO
AKTUBUPOBATh B aBTOMATUYECKOM DpexKHUMe, II09TOMY 3alluTHasd
GbyHKIMSA TPEIOXPAHUTEHHOTO OCTAHOBA AaKTHUBHA TOJIBKO B

ABTOMATUYECKOM pEXKHMeE.

Pabounit pexxum Bpyumyio Apromaruueckuit

CBOOOIHDBIA HPUBO/L, X *

Ilepemerienne  pobora  cTpenkaMm  Ha | X *

BKJIQJIKE TIepeMeITeHn s

ITon3ynok ckopocTn X x**

PenakrupoBanue & coxpanenwue nporpamm & | x

YCTaHOBKA
Boimoraerne mporpaMm [Tonmxkennast | X

CKOPOCTE**
3amycK mporpamMMbl ¢ BBIOPAHHOTO Y3714 X

JIbK KOH(PUTYPUPOBAHHOTO 3-ITO3UIUOHHOTO YCTPOUCTBA BKIIIOUYEHUS.

*Tonpko 6e3 cko YPUPOBAHHOTO 3-TIO3UIIHOHHOTO yCTPOMCTBA 04e

** B BkHacrpoiikax PolyScopeBms M0KHO BKJIIOUATH 0TOOparKEHME MOJ3YHKA CKOPOCTH B OKHE
BxBpmomauutsBb.

*** [Ipu ckoH(UrypUPOBAHHOM 3-IIO3MIIMOHHOM yCTPOICTBE BK/IIOYeHUst poboT paboTaer B pezKuMe
PYYHOrO yIpaBJIeHus Ha MOHUKEHHOM CKOPOCTH, €CJTH HE AKTUBUPOBAH PEXKUM PYIHOIO YIIPABJICHUS

Ha BBICOKOU CKOPOCTH.
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UNIVERSAL ROBOTS 12.1 Paboune pexkumMbl

[NPUMEYAHUE:

e Po6or Universal Robots me ocHaiesn 3-HO3UIIMOHHBIM

YCTPOUWCTBOM BKJIIOYEHWsI. ECau OIEHKa PUCKOB Tpedyer

HaJIMYHUs YCTPOWCTBA, TO OHO MOJIPKHO OBITH TPUKPEIIEHO

[epeJ; UCIOIb30BaHneM POOOTa.

e Eciu 3-IIO3UIUOHHOE YCTPOHUCTBO BKJIIOYEHUS He
CKOH(MUTYPUPOBAHO, TO CKOPOCTH B PYYHOM DpeXKHME He

CHHZKAETCH.

BHUMAHUE:

® Bce GYHKITMOHUPOBAHIE BCEX [IPUOCTAHOBIEHHBIX
npefoXpanuTesieil TOKHO ObITh MOJHOCTHIO BOCCTAHOBIEHO

mepes TeM, KaK BhIOPATh ABTOMATHYIECKUN PEKUM.

e Tam, Tae 3TO BO3MOXKHO, PYYHOH PEXHUM PADOTHI IOJIKEH
HCNOJIb30BaThCA, TOJIBKO €CJIH BCe MPHUCYTCTBYIOUINE JHIA

HAXO/IATCA 34 [pe/iesiaMu 0e30IIaCHOrO IPOCTPAHCTBA.

® VCTPO#CTBO, WCTMOJB3YyeMOEe [IJIT TEPEKJTIOUEHUST MEeXKIY
paboumMu peRMMaMmu, [0JKHO HAXOIUTHCHA 33 IIPeesaMu

6e301acHOr0 MPOCTPAHCTBA.

e Tlomp3oBaTento  3ampernaercs BXOAUThL B Oe30macHoe
MMPOCTPAHCTBO, KOTIa POOOT HAXOAUTCS B ABTOMATHIECKOM
pexXmMe, eCcaM He HACTPOEH BXOH MPeI0XPaHUTEIHLHOTO

OCTaHOBa aBTOMATHYECKOI'O pexKnMa.

B cieayromux mogpasaesaax OmuCcaHbl METOIBI KOHMDUTYpAIiy BIOOpA paboUuero pexnma. Kaxkaprii
METOJT MCKJIIOYaeT OCTAJIbHbIE, UYTO O3HAYAET, YTO WCIOJH30BAHUE OHOTO METOJA OTKII0YAET

OCTaJIbHbIE JIBa.

Hcnonb3oBanune 6e30MacHOTO BBOIA pabOIero pexknma
1. Bo skuauke Bx¥YcranoskaBw, Boibepure BkBxopl/Bbixoub 6e3ouacnocruBis.

2. Hacrpoiite BBO pabouero pexxkuma. [Tapamerp a7 KOH(MUTYPAIHH TOSIBJISETCS B PACKPBIBAIOIIEMCST

MEHIO.

3. Pobor Oyner HaxoauThCAd B aBTOMATUYECKOM PE2KMME [IPU HU3KOM JIOTUYECKOM YPOBHE BXO/IA

pabodero pexuma U B PyIHOM PEKHME IMPU BHICOKOM JIOTHYECKOM YPOBHE.

IMPUMEYAHUE:
Mexanunvecknit BBIOOD peKrMa, MPU HAJIUYNU, JOJZKEH TOJTHOCTHIO

coorBercTBoBaTh ISO 10218-1: myskT 5.7.1 /1151 BBIOODA.
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12.2 3-103MIUOHHOE yCTPOICTBO BKJIIOUCHUS UNIVERSAL ROBOTS

C momorsio PolyScope

1. Bagaiire naposub (cm. 21.3.2) st EPEKIIOYEHUS MEXKY PADOYUMU PEXKUMAMH.

2. YTOOBI MEPEKITIOYATHCS MEXK Y PEXKUMAMU, BHIOMPAiTe 3HAUKY MPOduIeil B BepXHEM KOJIOHTUTYIIE.

[Ipumeuanue: PolyScope aBTOMaTW4YecKu MEPEKIIOYAETCS B PYYHOW PEKUM TIPU BKIIIOYCHWUH

KOHMDUIYPALUKY BXOAOB/BbIXOJ0B 6€3011ACHOCTHU € 3-1I03ULIMOHHBIM YCTPOCTBOM BKJIIOUEHUSL.

C noMoIIp0 TAHETBHOTO cepBepa
1. TlogkmounTech K TAHEIHLHOMY CEPBEPY.
2. Ucnonp3yiiTe KOMaHIbI 331aTh pabOUMil PEIKUM.
e 3a1aTh ABTOMATHYECKUN PADOIUT PEKIM
e 3ajarh pydHON pabounii pexkuM

e COpocuTh paboOUnii pEesKUM

Cu. http://universal-robots.com/support/ 3a moxpo6uoit nrdopmameit 00 HCIOIb30BAHIN TAHETLHOTO

cepBepa.

12.2  3-nosunuoHHoe ycTpoiicTBO BKJIIOUEHUA

Korna 3-mo3unuoHHoe yCTpONCTBO BKIYEHH S CKOH(MUTYPUPOBAHO, 8 pAO0UINM PEKUMOM BHIOpAH
py4HOil pexkum, podOTa MOMXKHO II€PEMEIIATbh TOJbKO HAaXKaTUEM J-IO3UIMOHHOIO YCTPOICTBA
BKJTFOUEHUS.

3-MO3UIMOHHOE YCTPOWCTBO BKJIIOYEHHUST HE BJIMSET HA PADOTY aBTOMATHUYIECKOTO pexkuma. Jljs
WCIIOJIF30BAHUS TPEIOXPAHUTETHHOTO OCTAHOBA, ABTOMATHYECKOTO PEXKMMA, HEOOXOIUMO TTOIKTIOIUTh

¥ HaCTPOUTH 3-MIO3UIUOHHOE YCTPONCTBO BKJIIOUEHHUS.

[MPUMEYAHNE:
Tomkmrouertoe 3-MO3UIMOHHOE YCTPONCTBO BKJIIOYEHUS JOJI2KHO
orBedaTh TpeboBanusaMm craugapra ISO 10218-1: myskr 5.8.3 s

YCTPOUCTB BKJIIOYEHUS.

12.2.1 Pyunoe ynmpaBjeHne Ha BBICOKOIl CKOPOCTH

Oyukuus paboTsl Ipu 3a2KaTuu, PydHoe yrpaBieHne Ha BBICOKOM CKOPOCTH, MO3BOJISAET MAHUILYIITODPY
BpPEMEHHO paboTaTh o CKOPOCTHIO BbIe 250 MM /c. OHa TOCTYIHA, TOIBKO KOIIa POOOT HAXOJUTCA

B PYYHOM DEKUME C HACTPOEHHBIM 3-TIO3UIIMOHHBIM YCTPOUCTBOM BKIIIOUEHNsA. B pydHOM perknume
pOOOT BBINOJIHUT IIPEIOXPAHUTEIbHBIA OCTAHOB, €CJIH 3-IO3UIMOHHOE yCTPOUCTBO BKJIIOYEHUS
HACTPOEHO, HO HE HAXKATO. UTOOBI MEPEKTIOINTHCS MEK/TY ABTOMATHIECKUM U Py IHBIM DEKUMOM,
HEOOXOIMMO MOJTHOCTHIO OTIYCTUTH 3-MIO3UIIHOHHOE YCTPONCTBO BKJIOYEHUS W TTOBTOPHO HAYKATH

Ha, HEro, YTOOBI TIO3BOIUTH POOOTY JBUTATHCS.

ITpumeuanue: Ucnoub3yiire upenesbl 6e3onacHocru cowienenuii (cm. 13.2.4) wmim msockocru
6e3onacuoctu (cm. 13.2.5) mis orpaHudeHus: HPOCTPAHCTBA, B KOTOPOM POOOT MOXKET IBUTATHCSH

TIPU PYYHOM yIIPABJIEHUM HA BBICOKOM CKOPOCTH.
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13  Kondurypaius: 6e301acHOCTH

13.1 DBazoBble 3HaHus 0 HACTpoiikax Ge301acHOCTU

B sTom pasmene ommcana mporemgypa JOCTyIa K HacTpoiikam Oe3omacHoctn pobora. B mem

MPE/ICTABJIEHBI 3JIEMEHTHI, KOTOPhIE MOMOTIYT HACTPOUTH KOHMUTYPAIHMIO 0e30ImacHOCTH pObOTa.

OITACHOCTh:

Ilepen koudurypammeii HaCTpOEK 6e30MaCHOCTH POOOTA COOPIIIK
00si3aH  BBIMOJHATH OIEHKY PHCKA, 9YTOOBI TrapaHTHPOBATD
6e30MacHOCTh epCcoHata u 0bopyaoBanus BOKPYT pobora. OueHka
PHUCKa — DTO aHAJIW3 BCEX PADOYUX MPOIEAYP HA MTPOTIKEHUH
BCETO CpPOKa CIY:KObI pobOTa, KOTOPHIA MPOBOIUTCS C IEJIBIO
IpUMEHEHNsT TPABUIbHBIX HACTPOEK KOHMUTYpAIUu 0E30IACHOCTH
(cm. PykoBoacTBo 110 ycranoBke 00opyzoBanus ). CoriacHO OIEHKE

pucka cOOpIIKOM TpebyeTcs BBHIMTOJHUTD CJIEIYIOIIee:

1. COOPpIIHK CHCTEMBI JOJIZKEH He TOTMYCKAThH HEYMTOJTHOMOYEHHBIX
JIAT, K U3MEHEHnI0 KoHduryparun 6e3onacuoctu. g sroro

crieTyeT MCIONb30BaTh, HAIPUMED, 3aIIUTY IapOJeM.

2. Ucnonb3oBath n KOHGPUIYPUPOBATH (DYHKIHI, CBA3AHHBIX C
6e3011acHOCTHIO, a TakKe WHTEP(dEHCOB B COOTBETCTBUU C
OTIpEJIeJIEHHBIM TpUMeHeHueM pobora (cM. PyKoBOACTBO MmO

yCTaHOBKe 0B0PY/10BaHusl).

3. Hacrpoiiku koudurypanuu 6€301acHOCTH [Jisi PEryJIMPOBKYU U

obydeHns 10 TIEPBOrO BKIIOYEHNS MAHUIIYIITOPa poboTa.

4. Bce nactpoiikn KoHpHUrypanuu OE30IMACHOCTH JOCTYIHBI B

9TOM OKHE U ero BKJIaJIKaX.

5. COOpIIUK JTOJIZKEH YAOCTOBEPUTHCS B TOM, YTO BCE M3MEHEHWU ST
HACTPOeK KOH(Uryparuu Oe30MaCHOCTH BBIMOJIHIIOTCS B

COOTBETCTBIU C OIEHKOHN pHCKA.

13.1.1 Hoctyn K Kondurypamnuu 6e30macHoCTi

IIpumeqganne: HacTpoiikn 6€30mMacHOCTH 3aIUIEHbI TapOieM, U UX MOXKHO CKOH(MUTYPHPOBATDH

TOJIBKO TTOCJIE€ TOT'0, KaK MapoJIb 3a/JlaH U BIOCJECACTBUU UCTOJIb3YETCA.

1. B Bepxuem xosorTutysie PolyScope nHa:xkMure Ha 3HAYMOK YCTaHOBKA.

2. B 60okoBOM MEHIO B JIeBOil 4acTH KpaHa HAXKMUTE Be30macHOCTb.

3. Ybenurech, uTo orobpazkaercs OKHO IIpemens poboTa, HO HACTPONKU HEIOCTYITHBI.
4

. Eciu [Tapomb cuctembl 0€30IaCHOCTH MIPEIBAPUTENHHO 33/aH, BBEIUTE MaPOJIb U HAXKMUATE
Pa3baokupoBaTh, 9TOOBI Oy YIUTh JOCTYI K HacTpoiikaMm. [Ipumedanue: Ilocse 1e610KMpOBKY

HACTPOEK OE30I1aCHOCTU BCE HACTPOUKU AKTUBHBI.
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UNIVERSAL ROBOTS 13.1 BazoBble 3HaHUA O HACTPOHKAX 6E30IaCHOCTH

5. Haxwmure BKJIaIKy 3a0J0KHpOBATHL Wau BbiianTe w3 MeHi0 BxBesomacHocTbBb, dT0OBI

CHOBa 3a0/IOKHPOBATDH BCE HACTPOHKM 0OE30MaCHOCTH.

> 0bumee 1 OMACHO

v/ Besonacocte -
cnons308aHme NapamMeTpoB KoHGMrypaLyn 6e3onacHacTy, Ko TopEIE 0TI TCS 0T NapaMeT poB, 0MpefieNeHHbIX OLLEHKO/ PICKOB MOMET MPVBECTH K ONECHOCTAM,

KOTOpbIE HEYETPaHIMLI B A0CTATONHON CTEMNeHM, WA K PACKEM, KOTOPLIE HEfJOETATOMHO CHIDKEHL

Mpeaensi pofoTa

MNpeAens AnR =
LEELhELE @ sasonckue ractpoiu @
counerern

‘ ‘

] .
— HanBonee orpanitenHsii Hawmenee orpaHmeHHbIl

Monoxenne
MHCTPYMeHTa

HanpaBnenue O nensavsarensernii
WHCTpymenTa

88 Npegen HopMansHuit OrpanusenHbIi

MowHoCTh 3 2
AnnapaTHos L)
obecneyenne MomeHT 25 1
ECEE (=60 Bpeus ocTaHoea 4
PacCTosHNe 0CTaHoBa

TpexnosuUnORHi
CKOPOGTS WHETPYWEHTE E 750 .
CHOPOCTS MOKTA 15 75
Younme aowTA 15 12 .

HonomuuTeabHyio wHOOpPMANNIO O cuctemMe 6e30macHOCTH cM. B PyKoOBOICTBe 1O ycTaHOBKe

00OpyIOBaHUS.

13.1.2  YcranoBka mapoJig CUCTeMbI 0€30IacHOCTH

Yr00bI 1e0,J0KMPOBATH BCE HACTPOIKHU OE30TACHOCTH, COCTABJISIIONTNE KOH(MUTY PAIIIO OE30TTaCHOCTH,
HEOOXOIUMO 33/1aTh APOJIb.
IIpumeganne: Ecmm mapomb cucTeMbl 0E30MACHOCTH OTCYTCTBYET, HOSBJISETCS 3aIpoc Ha €ro

yCTaHOBKY.
1. B mpaBom yriy Bepxuero kosonrurysia PolyScope nazxxkmure na merto [amOyprep u Boibepure

Hactpoiiku.

C s1eBoit CTOPOHBI SKpaHa, B CHHEM MeHI0, HaxkMuTe [laposs u Beibepure BezomnacHoCTb.

B mone HoBwrit maposb BBeguTe TAPOIIb.

Teneps B nmose IlogrBepinTe HOBBIM TAPOJIL BBEAUTE TOT YKe TAPOJh 1 HaxKMuTe IIpumenuTs.

ovok N

Buusy cnesa na cunem mento Haxkmure Bbixos, 9T00bI BEPHYTHCH K IPEIbLIYIIEMY OKHY.

[Mpumeuanue: Bbr Moxkere HaxKaTh HA BKJIAIKY 3a0JOKMPOBATH, YTOOLI 3a0JIOKHPOBATH BCE

HACTPOIKK OE30MACHOCTH WJIH IIPOCTO MepeiiTu K OKHY 3a mpeaenamu Merio BkBbesomacuoctsBb.

Mapone cucTemsl GesonacHoc Ty Pazbnoknposare 3abnoknpoeate

13.1.3 U3menenne koudurypannn 6€301MaCHOCTH

W3menenust B HACTpOKax KOHMUTYpaIuu 6€30MACHOCTH T0JI?KHA COOTBETCTBOBATD OIIEHKE PHCKA,

NPOBEIEHHOMN cOOpIIUKOM (CM. PYKOBOICTBO MO yCTAHOBKE OOOPYIOBAHUSA).

PekomenoBannas nponemypa:
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13.2 Hacrpoiixu MeHio 6e300acHOCTH UNIVERSAL ROBOTS

1. Ybeaurech, 9TO W3MEHEHHUsI COOTBETCTBYIOT OIEHKE PUCKOB, BBIMOJTHEHHONH COOPITAKOM.

2. OrperysnupyiiTe HACTPOHKHU OE30MACHOCTH 10 COOTBETCTBYIOIIETO YPOBHS, OIPE/IEIEHHOMY

OIIEHKO# PUCKOB, BHITTOJTHEHHOW COOPIITNKOM.
3. Ybenurech, 9TO TPUMEHEHBI HACTPOUKH.
4. JlobaBbTe CAemyOMnil TEKCT B PYKOBOJICTBO OMEPATOPA:
BxlIlepes nagaiaom paborsr BOU3u podoTa, yoeauTech B TOM, 9YTO KOH(MUTryparms 6e30macHOCTH

COOTBETCTBYET OKuaaeMoit. [Ijg 3Toro, K mpuMepy, TpoBepPbTE, He N3MEHUIACH JIU KOHTPOJIbHAS

cyMMa B mpaBoMm BepxteMm yriy PolyScope.Bib

13.1.4 Tlpumenenue HOBOI KOHMUTYpPAIUN OE30MACHOCTHU

Bo Bpemsi BHecenust m3MeHeHUil B KOHMUTYpannuio podOT BBHIKIIOYEH. 3MeHeHus BCTYNAalOT B

CUJ1y TOJIBKO IIOCJIE€ HazKaTHA KHOIIKH HpI/IMeHI/ITb. PO6OTa HEBO3MOXKHO CHOBa BKJIIOYUTDb, IIOKaQ

ve Oyaer Haykara KHoOmKa Ilpumenuth u mepesamyctutb uin OTMEHUTH w3MeHeHus. llepBbiii
BApUAHT TO3BOJISIET 3PUTEIBHO MPOBEPUTH KOHMUTYpAIUI0 0e30macHoCTH poboTa, KOTOpas IO
COOOpaZKeHNAM OE30MacHOCTH OTOOPaykaeTcs BO BerbiBaomiem okue B equaniax CU. Tlo okonuanun
3puTEenbHOM MpoBepKHu MOXKHO [loarBepanTsh KoHpuryparmio 6€30macHOCTH, 1 H3MEHEHNT AaBTOMATHIECKHT

COXPAHSATCH KaK 9acCTh TEKYIIeld yCTaHOBKH POOOTAa.

13.1.5 KontpospHas cymma 6e30mMacHOCTH

0O 0
00

3HAYOK KOHTPOJIBHOM CYyMMBbI OE30MACHOCTH OTODPAYKAET TPUMEHSIEMY0 KOH(MUTYPAITUIO OE30MACHOCTH
poboTa M YUTAeTCs CBEPXY BHHU3 W CJieBa Hampapo, HanpumMep, BF4B. Pasnuunblii TekcT u/win

IIBET YKA3bIBAET HA W3MEHEHWsS B MPUMEHUMOI KOH(MUTYDAIUH.

IIpumeaanne:

e KonrpoabHas cymMmma 0e30IaCHOCTH MEHSIETCS TOJIBKO IPYW W3MEHEHWH HACTPOeK (byHKImit

0€30IIaCHOCTH TaK KaK TOJILKO HACTPOMKH O€30IaCHOCTH 33,1al0T KOHTPOJIBHYIO CyMMY 0€30IacCHOCTH.

¢ Bl 10/1KHBI TPUMEHUTH CBOM W3MEHEHU ST KOH(DUTYpaIyy 6€30MacHOCTH, ITOOBI OHU OTOOPA3UIIUCH

B KOHTPOJIBHOI CyMMe 6e3011acHOCTH.

13.2 Hacrpoiiku Mento Oe3o1acHoCTH

B 3Tom pazzesne onncanbl HACTPORKHU MEHIO O€30MaCHOCTH, KOTOPbIE COCTABIISIOT KOH(MDUTYPAIUIO

0e30macHOCTH pObOTA.

13.2.1 Tlpenesnr pobora

IIpeneanst poboTa MO3BOJIAIOT OrPAHUINATE OCHOBHBIE ABHKeHus pobora. Oxno BkIIpemenst poboraBmb

Tpe/yTaraeT IBa BapuaHTa KoHuUrypammn: 3aBoackue HAacTpoitku n [loap30Barennckue.
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UNIVERSAL ROBOTS 13.2 Hacrpoiiku MeHIo 6€301aCHOCTH

1. B 3aBoackmx HACTPONKAX MOXKHO WCIOJIB30BATH MOJI3YHOK JJIsi BBIOOPA MPEIBAPUTENIHHO

3a/IAHHBIX HACTPOEK DE30MACHOCTU. 3HAYEHUs B TabIUIe OOHOBJILIOTCs, 0TOOpazkas peBaAPpUTEIHbHO
3aJIlaHHbIe 3HaYeHus, B quana3one or Haubosee orpannyenubie 10 HanMenee orpanndeHube
IIpumeganne: 3Havenus: Ha MOJ3YHKE SBJISIIOTCS JIWITh PEKOMEHIATEIbHBIMA U HE JOJIZKHBI

3aMEHATH TINATEIbHYIO OIMEHKY PUCKOB.

D otwmee 1 ONACHO

\/ BesonacHocTs .
11CN01L3083 e MEPAMETPOB KOHEUTYPALIMK BEIONACHOCTA, KOTOPEIE OTAYSIOTCA OT MAPAMETPCB, OMPEAENEHHbIX O SHKOM PUCKOS MOXKET MPUBECTH K OMACHOCTAM,

KOTOPEI HEYCTPAHUME & AOCTATOHHON CTEMEHM, WA K PUCKEM, KOTOPSIE HEAOCTATOHHO CHIDKEHS!

Mpenens poboTa

Mpegens ana -
penen & ® 3emonce wacpoii

i |
e HanBonee or parseHHbIii Haiweriee or parinerHslii

Monoxerne
MHCTPYMEHTa

Harpagnenie O nensacearenscanii
HeTpymerTa

e Mpeaen Hopuanshbiii Orpaniientbiit
MowHocTe 2

AnnapaTHoe CN

obecnieverme MomenT 25 1

1S, (e Bpems 0CTaHoBa 4

PaccToaHMe ocTaHoea

TPEXNOSMUVOHHEIA
CropocTs nokTa 1501 75
Yennue nowTa 150.c 12 .

2. B pazmemne Bkllonb3oBarenbckue B MOXKHO 3a1aTh peaessl a1 paboTbl pod0Ta U KOHTPOTUPOBATH

COOTBETCTBYIOIIHE JOIIYCKH.

MomHoCTh OrpaHWYMBAET MAKCHMAJIbHYI0O MEXaHHYIECKYI0 paboTy, KOTOPYIO IIPOU3BOIHUT
poboT B cpere.
[Ipumeuanue: 3TOT MpeIe CAUTALT TOJE3HYIO HATPY3KYy YacThio poOOTa, a HE CPebl.

MoMeHT OrpaHHYINBAET MAKCHMAJIBHBIE MOMEHT pobOTa.

Bpems ocranoBa orpanmumBaeT MaKCHMAaJbHOE BDEMsi, KOTOPOe Tpedyercs: pobOTy [1Jisi OCTAHOBKH,
HaIpUMepP, NIPU 3aJeiICTBOBAHUNA aBAPUIUHOTO OCTAHOBA.

Paccrosame ocraHoBa OrpaHWYMBAET MAKCHUMAJIBHOE PACCTOSHUE, KOTOPOE MHCTPYMEHT UJIU

JIOKOTH pODOTa MOTYT TTPOWTH BO BPEMSsI OCTAHOBKH.

MMPUMEYAHUE:

Orpanudenue BpeMEeHU U PACCTOSTHWSI OCTAHOBKY BJIUSET HA OOIIYTO
cKopocTh pobora. Hampmmep, ecnm 3a4aHO BpeMsi OCTAHOBKH
300 Mc, MaKCUMAJIbHAS CKOPOCTH POOOTA OMPAHWYEHA TAK, ITOOBI

OH MOr ocraHoBuTbhCa 3a 300 Mc.

CKOpOCTh MHCTPYMEHTa, OTPAHUYUBAET MAKCUMAIHHYIO CKOPOCTh WHCTDYMEHTA.

Ycusive MHCTPYMEHTa OIPAHUYUBAET MAKCUMAJIBHOE YCUIINE HHCTPYMEHTA, KOTOPOE HHCTPYMEHT
pobora mpuIaraeT mpu 3aKATHH.

CKOpOCTh JIOKTSI OrPAHUYIHUBAET MAKCUMAJIBHYIO CKOPOCTD JIOKTS.

Vcunve JIOKTsI OrpaHUYUBAET MAKCHMAJIBHOE YCHUJINE, KOTOPOE MOXKET MPUJIAraTh JOKOTH K
cBoel cpefe.

CKOpOCTh ¥ yCUJINE WHCTPYMEHTA OTPAHWYEHBI (DJIAHIIEM JJIs TIOICOEINHEHNS] HHCTPYMEHTa,

Y UEHTPOM JBYX 33/JlaHHBIX II0JIb30BATEsIEM IIOJI0KEeHUN nHCTpyMeHTa, c¢M. 13.2.8.

e-Series
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UNIVERSAL ROBOTS

13.2 Hacrpoiiku menio 6e30macHocTH

) Obuiee 1 onacHo

v/ Besonaciocrs .
VcMoAL30BaHME N3PAMETROB KOHBUrYPALIMM BE30MACHOCTH, KOTOPEIE OTAMNAKTCA OT NAPAMETPOB, OMPEASAEHHEIK OLIEHKOI PUCKOB MOMKET NPUBECTU K ONACHOCTAM,

Mpenensi pobota

Mpepens ana
€OHNEHEHUA

MnockeeTr

MonoxeHune
VHETpYMeHTa

Hanpasnenie
VHETRyMeHTa

B/B

O 3aBogckme HacTpoiikn

@ nonssonarenscruit

Mpesen

KOTOPHIE HEYCT paHUME! B A0CTATOUHOIM CTEMeHi, WIN K PUCKAM, KOTOPEIE HeJOCT AT O4HO CHIKE L

HanBonee or panisenHsIii

Hopmanshuiii

Orpanmsenmbi

Halveree or paniserHsiii

MowHoCTE 300/ BT 200/ BT
AnnapaThoe @
obecnieverue MomenT 25,0/ kr mic 10.0| kr mfc
Eezon. ucxofHoe Bpems ocTaHosa 400 me 300 Mc
PaccTosHue ocTaHosa 500| um 300 um
TpexnosuLMoHHSIf
CKOPOETL MMCTpyMeHTa 1500 Mmrc 750| Mmic
> Fieldbus CKOPOCTL NOKTA 1500 Mmfc 750| mmic
Vennue nokTa 150,0/H 120,0/ H .

MpHMEHNTE

Naponk encTemsl BeaonacHocTH

[MPUMEYAHUE:
Bce mpenensr poboTa MOXXHO BEpHYTH Ha 3aBOACKHE HACTPONKM,

9T00BI COPOCUTH MX HA 3HAYUEHUS IO YMOJTIAHUIO.

13.2.2 Pexumbl Oe3onacHOCTH

B 06branbIx yeaoBusax (HampuMep, MPU OTCYTCTBHM aKTUBHOTO 3AIMTHOIO OCTAHOBA) CHUCTEMA,
Ge3onacHOCTH PAOOTAET B OIHOM M3 PEKUMOB O€3011aCHOCTH, KAK/IbIi 13 KOTOPHIX MMEET COOTBETCTBY IO

HAOOP MpeIesioB OE30MaCHOCTH:

OOBIYHBIN PEKUM — PEKUM 0E30TACHOCTH, AKTUBHBIA MO YMOJTIAHUIO

OrpanuveHHbINl PEXXUM AKTUBEH B CJIy4Yae pacrmojokennsi [[eHTpabHON TOYKM WHCTPYMEHTa,
(IITN) poGora 3a mpemeram miaockoctu OrpalnueHHOro peskuMa mpu cpabarbiBanuu (cMm. 13.2.5),

HJIM B CJIydae ero akTUBAIMU HacTpanBaeMbiM BxozoM (cM. 13.2.10)

Pexum BocCTaHOBIEHUS AaKTUBU3UPYETCS B CIydae HAPYIIEHU IIpeie/ra 0e30I1acHOCTH 13 AKTUBHOTO
Habopa pe/IeIoB, MAHUITYJISITOP poOOTa BBITIOIHSET OcTaHOB KaTeropuu 0. Eciu npu BiIogennn
MaHHHyJIﬂTOpa po60Ta OoH y}Ke HaXOJIUTCA B IIOJIOZ2KE€HUH, Ha,pyIHaIOH_H/IM AKTUBHBINA apeaes

9To

[IO3BOJISIET BEPHYTH MAHUILYIATOD POOOTA B IPAHMUIIBI IIPEEIIOB. B pekunme BOCCTAHOBJIEHU S

WM TPAHUIy OE30MACHOCTH, €ro 3aMyCK MPOWCXOAWT B pexXmMme BoccTaHOBIeHWs.

epeMeIenre MaHuIyIATOPa PoO0Ta OrpaHNYeHO (DUKCUPOBAHHBIM HAOOPOM IIPEIESIOB, KOTOPHIE
M0JIb30BATEb HE MOYKeT HacTpamBaTh. llogpobHee o mpenesax peykKUMa BOCCTAHOBJIEHUS

cM. PyKOBOICTBO 1O yCTAHOBKE 00ODYIOBAHIS.

BHUMAHUE:

B pexume BOCCTAaHOBJICHUA OTKJIIOYEHBI opeaesbl JJIA

[I0JIO?KEHUA COYJICHEHUS, 110JI02KEHUA UHCTPYMEHTa U OpUEHTAalUU
HHCTPYMEHTa, MO3TOMY CJeIyeT COOJIIONATH IIPEIOCTOPOKHOCTD

[IPY BO3BPATE MAHUIIYJIATOPA POOOTA B IPAHUIIBI TIPEIEJIOB.

Bepcus 5.5 I1-21 e-Series

Arropckoe mpaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuineHsr.



Arropckoe npaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuimeHsr.

UNIVERSAL ROBOTS 13.2 Hacrpoiiku MeHIo 6€301aCHOCTH

Menio BkKonduryparmsa 6e3onacHOCTHB®H MO3BOISIOT MOJIH30BATEN0 YCTAHOBUTH OTAETHHBIE
HaOOPBI MPEIeI0B OE30MACHOCTH i OOBITHOIO W OTPAHUYEHHOrO pe:KuMOB. IIpemensr ckopocTr
U MOMEHTA OTPAHUYEHHOTO PEKMMA IJI MHCTPYMEHTA U COUJIEHeHU JOIKHBI OBITH DOJIee CTPOruMu,

qgeM IJ1d OOBIYHOIO pexuma.

13.2.3 OrkJ0OHEHHY

B koudurypanun 6e30macHOCTH YKA3bIBAIOTCSA TIPEIETh cucTeMbl be3onacuoctu. Cucrema Ge3omacHocTr
MOJIy9aeT 3HAYEHUs U3 TOJIeil BBOIA W ONPEIEIseT HAPYIIeHNHEe JAHHBIX 3HAYEHUH, €CJIU KAKOe-
Jnb0 m3 HUX mpepbimeno. KonTposep poboTa MbITaeTcst MpeI0TBPATUTh KAKMe-TH00 HapYIIIeHUsT
[MyTeM 3alUTHOIO OCTAHOBA WU CHUXKEHUS CKOPOCTH. DTO O3HAYAET, 9TO MPOrPAMMA MOXKET HE

OBITH CIIOCOOHA BBITIOJIHATH JIBUKEHUS OJM3KO K TPEIEIy.

BHUMAHIUE:

Jlonmycku  3aBHCAT OT BEPCHU TPOTPAMMHOIO  ODECTIEUEHUS.
OO6HOBJIEHWE TIPOTPAMMHOTO ODECIICUeHUsT MOYKEeT TPUBECTH K
u3MeHeHuto nonyckop. Camcok m3menenuil B sepcuu 110 npusenen

B 3aMe€TKaX K BBIIIYCKY.

13.2.4 Ilpenennl njis coduIeHeHUS

IIpenesbr muisi couneHeHnst TO3BOJLIOT OrPAHUYUBATE OT/IEIbHbBIE [IBUKEHUS COYJIEHeHH PoOoTa
B IIPOCTPAHCTBE OOOOIEHHBIX KOOPAUHAT, T. €. BPAIIATEIHHOE MOJIOKEHNE U CKOPOCTH BPAIEHUS
counenenus. CyImecTByer ABa BapWaHTa TPEIENIOB I coujieHenus: MakcumajbHas CKOPOCTD

u Jualla30H IIOJIO2KEHUW A.

Jlnana3oH mojIoKeHuss 3amsCThst 3 MO YMOJIYAHUIO He orpannyeH. [lpu ucnoas3oBanun Kabesei,
MOJKIIOYEHHBIX K POoOOTY, HEOOXOIMMO CHadaaa CHATH (pJaxKkok ¢ HeorpanndeHHBIN quamma3on

It 3amscThs 3, 9TOOLI CHATH HAMPSIKEHUE ¢ Kabereil v 3aluTHBI OCTAHOB.

1. MakcumasibHas CKOPOCTH OIPeesIsieT MAKCUMAJIbHYIO YIJTIOBYIO CKOPOCTH KaXK/I0I'0 COYICHEHMS.

2. Jlmamas3oH MOJOXKEHHsT ONpeaesseT TUANA30H TOJOXKEHWH i KayKIOro CodujleHeHus. B
3TOM CJIy4ae MOJid BBOJA /1J1s OTPAHNYEHHOTO PeXKMMa TaK2Ke OTKJII0YEHbI, €CJIU OTCYTCTBYET
MJIOCKOCTH O€30MACHOCTH WJIM KOH(MUTYPUPYEMbIi HAOOP BXOIHBIX CUTHAJIOB JIJ151 €€ CPA0ATHIBAHUS.

DTOT Hpeesn no3Bossger He30MACHON MPOrPAMMEUPYEMOIT OCH OIPAHKYUBATL PODOTA.
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> Obuee
Bxoamo# cnrnan Hasnavenme dynkumn

Npeaens poboTa

Npeaens AnA
COMNEHEHMA

MnockoeTH

MonoxeHne
VHCTpyMeHTa

Hanpaenetue
MHCTpYMEHTS

BB

AnnapaTHoe
obecnedyenmne

config_in[Ol, config_in(1] OrpaHmerHbil pexim -

config_ini2], config_in(3] \ABapuiikii cBpoc -

config_inlal, config_in(s] He HasHaveHo -

config_in[6]. config_in[7] He HasHaseHo -

BbixoaHOl cArHan Hastauetme dyHKUMH

config_out(0], config_out(l] Po6oT nepemellaeTen -

config_out(2], config_outi3] BLIMOAHEH ABAPUAHHI OCTEHOB CUCT &Ml -

config_out(4], config_outls] He HashaveHo -

config_out(6]. config_outl7] He Hashaveno v

Eeson. ucxogHoe

TPEXTOMLIMOH HlA

. 000

13.2.5 IInockoctm

IIPUMEYAHUE:

Konduryparus miockocTeil MOJHOCTHIO OCHOBaHA Ha OODBEKTAX.
TlosToMy MBI peKOMEHIyeM CO3[aTh W MPONMEHOBATH BCE OOBHEKTHI
mepej; M3MEeHeHneM KOHMUryparmn 0e30MacHOCTH, TaK KaK pPodOT
BBIKJIIOUEH TIOCJe IeOJOKMPOBKU BKIaAKn BrBesomacnoctbBmb

JBUXKeHne poboTa He BO3ZMOXKHO.

IL1ockocTn 6€30IACHOCTH OrPAHUYINUBAIOT PAbOIyIO 30HY poboTa. BbI MoxkeTe 3a7aTh 10 BOCHMH

TLIOCKOCTE#H 6e30MaCHOCTH, OTPAHUYNB HHCTPYMEHT ¥ JIOKOTH POoOOTa. Bbl TakKe MOXKeTe OrpaHuInTh

JBUKEHUA JIOKTA IJIA Ka)K,ILOﬁ IJIOCKOCTU OE30IaCHOCTH U OTKJIIOYUTH OrpaHUYEHNEe, OTMEHUB

BBIOOD (pitarkka.

Ilepen xouUrypupoBaHHEM ILJIOCKOCTEH 0€30mMacHOCTH HEOOXOAMMO 3a1aTh

0o0bekT B ycranoBke pobora (cm. 16.1.4). 3arem 06beKT MOXKHO CKOIIMPOBATH B OKHO 6€3011aCHOM

TLIOCKOCTH ¥ CKOH(DUTYPUPOBATE.

BHUMAHUE:

VcTraHOBKA, TIIOCKOCTENH 0OE30MacHOCTH TOJBKO CO3MAET MTPEIeIhI
O 33JaHHBIX cdep HWHCTPYMEHTa © JIOKTd, a He obmme
mpeIesbl  Jjid MaHUIYJIdTOpa poboTa. 9TO o03HAYAET, UTO
YCTaHOBKA, MJIOCKOCTHU OE30MACHOCTH HE TAPAHTUPYET, UTO HA, IPYTUE
KOMIIOHEHTBI MAHUILYJIATOPa poboTa OyAyT PpacnpoCTPpaHATHCS

TaKOe 2K€ OIr'DaHuY€HHeE.

Pexxknmbr

Kaxayro mmockocTs MOXKHO CKOH(MDUTYPUPOBATH C OTPAHUYUTEILHBIME PEKUMAME C ITOMOIIHIO

HUZKEIIEePEIUCIICHHBIX 3HAYKOB.

Orkmogeno Ilnockocrs Ge3onacunocTu BCerJa HEAaKTHUBHA B 3TOM COCTOAHUHMU.
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I:] Hopmanbusbiit B ciydae Haxoxk1eHust CUCTEMbBI 6€30ITACHOCTH B HOPMAJIBHOM PEXKUME, HOPMAJIHHAS

IIJIOCKOCTb aKTHUBHA U BBICTYIIA€T B Ka49€CTBE CTPOroro mnpezaesaa IoJJI0zKeHund.

Orpannuennubiii B ciaydae HaXOXKIEHUST CUCTEMbI OE30MACHOCTY B OTPDAHMYEHHOM PEKUME,
MIJIOCKOCTh OTPAHWUYEHHOTO PEeXKMMa AaKTUBHA U BBICTYIAET B KadeCTBE CTPOrOro IIpejiesa

IIOJIOZKEHU A.

Iﬂ Hopwmanbhbiit & orpanudenubiit B ciydae HAX0XKI€HUS CHCTEMbBI GE30MACHOCTH B HOPMATHEHOM
WJIN OTPAHWMYEHHOM pPeKMMaX, MJIOCKOCTh HOPMAJIBLHOTO ¥ OIPAHUYEHHOIO PEKUMA aKTUBHA

" BBICTYIAET B KAYECTBE CTPOTOT0 Tpeaesia MOJIOZKEeHNA.

I"= OrpanundeHHbIil pexkuM 1pu cpabarbiBanuu 1110CKOCTh OE30MTACHOCTH MEPEBOIUT CHCTEMY
0e3011aCHOCTH B OIPAHUYEHHbIA PEXKUM, €CJIM MHCTPYMEHT WM JIOKOTh POoOOTa BLIXOAUT 33

€e TMPe/IeIbl.

®© [Iokasarp IIpu HaXKaTUu 9TOrO 3HAYKA IJIOCKOCTH GE30IIACHOCTH 0TOOPAKAIOTCs Ha rpaduke

NI CKPBIBAIOTCA C HEro.

= -
ﬂ]]] Yaanurs YianeHue coO3JaHHON N10CKOCTH He3onacHocTy (IIpUMedYaHue: JJis TOro AeiicTBus
OTCYTCTBYET BO3MOMKHOCTH OTMEHBI/TIOBTOPA KOMAHJIbI, [IOITOMY €CJIN TJIOCKOCTh YIaJeHa

1o omubKe, ee HeOOXOAUMO CO3/IATh 3aHOBO).

/ HepeI/IMeHOBaTb HpI/I Ha?KaTHUH 3TOTO 3HAYKA MOXKHO IIEPEUMEHOBATH IIJIOCKOCTbD.

Koudwurypanus miaockocreii 6e30macHOCTH

1. B Bepxuem xosiorTutysie PolyScope naxkmvure YcraHOBKA.

2. B 6okoBoM MeHIO ¢ JIeBOii CTOpPOHBI dKpaHa HaxkmuTe BxbeszomacmoctsBm u BbIOEpHuTE

IInockocTwn.
3. B Bepxwueit npasoit vactu okua, B nmosie BkllmockoctuBm, naxkmure J[00aBUTH MJIOCKOCTb.

4. B umxkweil npaBoii yactu 3kpana, B nosie Cpoiicrsa, 3anaiire BklmsaBm, BkCkonuposarhb
oobekTBi 1 BkOrpanndenusaBm. Ilpumedanue: B mose CrkonupoBaTh 0GBEKT JOCTYITHBI
tonbko BkHeomnpenenennoBmw 1 BkOcroBanneBm. CkoubUTryprupoBaHHYIO MI0CKOCTH OE30TaCHOCTH

MOXKHO cOpocuTh, BhIOpaB Heompemeaerto

Eciu ckonmmpoBanubiit 00beKT n3meneH B okiae Bk@yuknuuB, cipasa ot Tekcra BkCrommposars
00beKTBH TOSBIISIETCS MPEyMTPeXKIAONINN 3HAYOK. IJTO O3HAUAET, UTO OOBEKT HAXOIUTCS BHE
CHHXPOHU3AIWHA, T. €. HH(OPMAaIKs B KAPTe CBOUCTB HE OOHOBJISAETCH U HE OTPAXKAET U3MEHEHWUIA,

KOTOPBIE MOTJIN OBITH BHECEHBI B OODHEKT.
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13.2 Hacrpoiiku menio 6e30macHocTH

UNIVERSAL ROBOTS

> obuee Pofior

Npeaens poboTa

Npeaens AnA
COMNEHEHMA

MnockoeTH

MonoxeHne
VHCTpyMeHTa

Hanpaenetue
MHCTpYMEHTS

BB

AnnapaTHoe
obecnedyenmne

Eeson. ucxogHoe

TPEXTOMLIMOH HlA

Nnockocru (3 of 8)
MaockoeTs 1

MAockoeTs 2

BEA
600
=[]

MAockoeTs 3

~+ NoBasuTe NnockocTh

Ceoicrea

rockoers 3
Croruposas vkt §

[« tooBoundary v
Orpamnerun

I ot <]
CmeweHre

& orparusenue nokts

JlokoTnh

MozkHO 3a/1aTb OrpaHuveHne JIOKTH, 9TOOBI HE JOIIYCTUTD IIPOXO2KJACHUA JIOKTEBOI'O COYIJIEHECHUA

pobora depe3 a00yI0 13 33 JAHHBIX II0CKOCTEH. UTOOBI pa3peIinTh MIPOX0K ICHIE Iepe3 III0CKOCTH,

ormenute BkOrpanndenne n0KkTsiBb.

[IBeroBast KOAUPOBKA

> obuee Potor

Npeens poboTa

Mpeaens Ans
couneHeHUA

MnoekoeTH

MonoxeHne
VHCTpYMeHTa

Hanpaenetue
VHCTpyMeHTa

BB

AnnapaTHoe
obecnevyerne

Eezon. ucxogHoe

TPeXTO3ULIMOH HEIA

Mnockoctu (3 of 8)

MnockoeTs 1 D e
MnoekoeTs 2 E e
MAoekeeTs 3 e m
+ BoBasuTL nnockocTe
CBoitcTa

[Z] rmossacrs s

CkonupoBaTL 0fLeKT (&)

‘ « | toolBoundary v‘
OrpaHmieHuA

o 2
Cmeltenne

& orparuerme norrs

Cepuiii Ilnockocts ckorbUrypupoBana, HO OTK/IoueHa (A)

ZKemnreriit & wepubiit Hopmanbras miockocrs (B)

Cunnit & 3enenbiii [lmockocrs cpabarbisanus (C)

Yepnas crpesika CTOpPOHA ILIOCKOCTH, C KOTOPOIT Pa3peliaeTcs pacioiararbCsa UHCTPYMEHTY ¥/ I

JIOKTIO (/111 HOPMAJIBHBIX ILJIOCKOCTEH )

Benenas crpesnka CTOpOHA TIJIOCKOCTH, C KOTOPOH pPAa3pPENIaeTcs PaCIoJiaraTrbCsi WHCTPYMEHTY

U /Wan JIOKTIO (JJIst TIOCKOCTEH CpabaThIBAHS )
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Cepast crpesnka CTOPOHA MIIOCKOCTH, C KOTOPOH PA3PEIaeTcsi PacoNaraThCsi HHCTPYMEHTY U/ WITH

JIOKTIO (/151 OTKJIIOYEHHbIX ILIOCKOCTEH )

13.2.6 CBoboaHbIi TPUBOI

CBODOIHBII TPUBO/I, TO3BOJISET BPYUHYIO IEPEMEIATH MAHUITYIATOP POOOTA B HYKHOE MOJIOKEHE.
CouteHeHUs ABUTAIOTCS € HEOOJBITUM COMPOTUBJIEHWEM, TaK KAaK TOPMO3a OTmyIneHbl. lloka
MaHUILYJIATOD pobOTa MEPEMEIAeTCsl BPYUHYIO, OH HAXOAUTCS B PeXKMUMe CBODOIHOIO HPUBOIA
(cm. 12.1).

ITo mMepe TOro Kak MaHWUIYJSATOP pPoOOTAa B pEXKMMe CBOOOIHOTO MPUBOMIA JOCTUTAET 33aJAHHOTO
upezena uian wiockocru (em. 13.2.5), couporusienue ypenaudusaercd. llosromy nepememarsb

poboTa B HOBOE ITOJIOYKEHWE CTAHOBUTCS TPY/IHEE.

Pexxum cBOOOIHOrO MPUBOJA MOXKHO BKJIIOYUTH CJIEAYIOMIMMHI CIIOCODAMMU:

e C mOMOIIBIO KHOMKH CBODOTHOTO MTPUBOIA;
¢ C mowmorrpio Br/leiictBuii BX00B/Bhxom0BBH (cM. 16.1.4)

e C 1moMOIIbI0 KHOIIKM CBODOJHOrO NpUBOAA Ha dKpaHe BkJaiku BrllepemectursBm (cm.

17.2)

Hcnonb3oBanne KHONMKH CBOOOIHOTO TPUBOIA

1. Haxxmure u yaep:kuBaiiTe 3ayKaToil KHOMKY CBOOOIHOTO MPHWBOJAA HA IIOABECHOM MYJIbTE

obOydenwusi.

2. IlepemectuTe MaHUIYTATOP pOOOTA B HY?KHOE ITOJIOXKEHNUE,

13.2.7 O6parHbiii 1poxo

Bo Bpems vHUNIMAIN3AINN MAHUTTYIATOPA POOOTA MOTYT HAOIIOAATHCSA HE3HAUNTETLHBIE BUOP ALY
[IpH OTIIYCKAHUKM TOPMO30B poboTa. B HEKOTOPBIX cHUTyamusax, HAIpUMep, KOrmaa podoT OU30K K
CTOJIKHOBEHUIO, TAHHBIE KOJEOAHUS SIBJISIIOTCS HEXKEIATETLHBIME, TOITOMY MOXKET HCIOJIb30BATHCS
dyuxnus OOpaTHbIN TPOXOT IS TPUHYIUTETHHOTO TIEPEMEIEHUS ONPEIETIEHHBIX COUIEHEHUN B

HEODXOINMOE MOJIOXKeHne 6e3 OTIMYCKAHWS BCEX TOPMO30B B MAHUITYISTOPE podoTa.

Bxrouenne dyuxknun OOpaTHBIH TPOXOT

1. Ha skpane Wuunmanuszuposars HaxkMmure BKJI, 4T00BI 3amycTuTh MOC/IEI0BATEILHOCTD

BKJIIOUYEHUA.

2. Korzma pobor Oyzer B cocrosinnu be3neiictBue, HaxkMuTE 1 yaepxKuBaiite KHONKY CBOOOTHBIHI

npusoa. Pobor mepeitmer B cocrosinme OOpaTHBIN TTPOXO/I.

3. Topmo3za OyayT OTIIYIIEHBI TOJIBKO B COYJIEHEHUAX, HA KOTOPhIE OKA3bIBAETCS CUJILHOE TABJICHNE.
TToka Britouena/Haxkara KHonka Ceobonubrii mpueoa. IIpu ncnonszosannn dbyukunn O6paTHbI

[IPOXOJ], MAHUILYJIATOP POOOT OyIeT OILyIATHCS TAKEJIbIM [IPU IePEeMeIleHun.

13.2.8 llonoxkenue HHCTPYMEHTA

Ha sxpame Ilosoxkenne nHCTpyMEHTa, MOYKHO 33/1aBaTh OOJIbIIIE KOHTPOJHUDPYEMbBIX OTDAHUYEHUT

JUIsl MHCTPYMEHTOB U/ 1Jli IIPUHA/JIEXKHOCTEH, PACIIOJIOKEHHBIX HA KOHUE MAHUIIYJIATOPa poboTa.

Pobor no3Bosisier Bu3yanmn3upoBaTh U3MEHEHHUSI.
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WNucTpyMeHT mO3BOMISAET 33/1aBaTh U KOH(MUTYPUPOBATH MAKC. JIBA WHCTPYMEHTA.

NMucrpyment 1 aBiseTcss MHCTPYMEHTOM IO yMOJYaHUIO co 3HadeHnaMu x=0,0, y= 0,0, z=0,0 n
pamuycom=0,0. DTu 3HAYEHUs PEACTABIILIOT COOO (paaHel /s IOACOeIUMHEHNs] KHCTPYMEHTA.

IIpumeuanne:

¢ B mose BkKomnuposars IITUB® Tak:ke MoxKHO BIOpaTh DJIaHelr 115 MOACOeTNHEHN S HHCTPYMEHTA,

1I0CJIe 9ero 3Ha4deHus uHCTpyMenTa Oyayr copomenst zHa 0.

e Ha daanne aj1d momcoeuHeHns HHCTPYMEHTA 3a1aeTcs cdepa mo yMOTIaHuIo.

L @RaHELL A1A O ACOR AUHEHIR UHCTRYMEHT A

- + NobasuTh MHETRyMeHT

MNpepens poboTa R
peaen amn +
coHnereHust
MnockocTn

MonokeHne
VHCTpYMEHTa

Hanpasnenue

VHCTpYMEHTa /7| ®aaHeL ANA MOACOEAIHEHNA HCTPYMEH

B/8
Paguyc (makc.: 300mm)

AnnapaTHoe
cbecneqenne

Be3on. ucxopHoe KonupogaTe LW (&)

L]

TPEXMOSNLNOHHEIl

PeaKTUPOBaTE No3ULMO

‘ S
v

s 3aaHHBIX TOJIH30BATEIEM WHCTPYMEHTOB MOXKHO M3MEHUTH CJIEIYIONINE MapaMeTPh:

Pamunyc — uamenenune paguyca Beeit cdepnl. Pagnyc yaurhiBaeTcs npu UCIOIb30BAHUN TIJIOCKOCTEH
6e3ommacHocru. Eciim Touka Ha cdepe mpoxXoauT IIOCKOCTh CPADAThIBAHNAS B OrPAHUYIEHHOM
pexume, pobot nepeksodaerca B Orpannaennbiii pexkum. Cucrema 6e30MacHOCTH TIPEIOTBPAIIAET

OPOXOKIeHue JII000i Touku cdepbl Yepes3 mIockocTh 6e3onacuoctu (cm. 13.2.5).

[Tonoxkenne — u3MeHeHne MOJIOKEHNE HHCTPYMEHTA OTHOCUTEIHLHO (DJIAHIA JJIs [T0/ICOETUHEHNUST
uHCcTpyMenTa pobora. Ilonoxkenne yuurbiBaeTcs QyHKIUAMEU O€30MACHOCTH [IJIsT CKOPOCTH

WHCTPYMEHTA, YCUJINS WHCTPYMEHTA, PACCTOSHIS OCTAHOBA W TLIIOCKOCTEI 0E30macHOCTH.

CyIIecTByIOIYI0 EHTPAJIBHYI0 TOYKY MHCTPYMEHTA MOXKHO HCIOJIB30BATH KAK OCHOBAHUE JIJIsk
ompeeleHns HOBBIX TOIOXKeHuit nHecrpyMmenTa. Konus cymectsytorieit [ITU, npexsapurebHO
3amanuoii B Menio BkOommeeBm B okue [ITU, nocrynua B merio BxIlomoxenune nacrpymentaBmb,
B packpbiBaoriemcs cnucke BkKommposars IITUBm.

IIpu pemakTupoBaHUU W KOPPEKTUPOBKE 3HAYEHUI B IOJIAX BBOJIA PEJAKTHUPOBAHUE ITO3UIMH
nvs IITU B packpsiBaioieMcss MEHIO U3MEHSETCs Ha MOJIh30BATEbCKAs, YKA3bIBas HA TO, UTO
ckonmposanfas LITU n pakrudecknit mpemesn Beoaa paszandaiorcs. Opurunansras [IITU ocraercs
JOCTYITHA B PACKPBIBAIOIIEMCST MEHIO, W €€ CHOBA MOYKHO BBIOPATH, UTOOBI BEPHYTH 3HAUEHUS K
OpPUTHHAJBLHON mo3uiuu. BbiOop B packpbmBafomemca Mmenio komuu LITU me Biuger na mms
WHCTPYMEHTA.

IToce BHECEHUs M3MEHEHWI B OKHO TOJIOXKEHUS WHCTPYMEHTA, €CJIU Bbl 3aXOTUTE U3MEHUTH

ckonupoBannyio IITU B okue koudurypanuu IITH, cupasa or rekcra BkCronuposars GyHaknuioBb
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MOSIBJISIETCS TIPETY TPEK JAIONINI 3HAYOK. D10 03HadaeT, uro [ TU naxonurcs: BHE CHHXPOHUBAINH,
1. e. uHQOPMALKSA B [10JI€ CBOUCTB He OOHOBJISETCS W HE OTPAXKAET M3MEHEHUil, KOTOPbIe MOIJIH

6birh BHecenbl B IITU. IITU M0oKHO CHHXPOHU3UPOBATDH, HAYKAB HA 3HAYOK CUHXPOHU3AIUHU (CM.

16.1.1).

IIpumeuanne: IITU He HYyKHO CHHXPOHU3UPOBATE I8 YCTIETTHOTO OMIPEIESIEHNS U UCTIOTH30BAHUS

HHCTPYMEHTA.

MucTpyMeHT MOXKHO ITEPENMEHOBATH, HAXKAB HA KHOMKY C KAPAHIAIIOM PSIOM C OTOOPAXKAEMbIM

MMeHeM WHCTPpyMeHTa. Takyke MOMKHO 33JaTh paJuyc B paspermennoM amamaszone 0 — 300 M.

IIpenen orobparkaercs Ha TpadUIeCKOil TIOCKOCTH B BUIE TOYKU WK CHEphl B 3aBUCUMOCTH OT

pa3mMepa paauyca.

> Obwee Po6or WMneTpymenT (L of 3)
o BNAHEW AIA M0 ACORAMHEHIR HHCTPYMEHTS

+ NobasnTe MHcTpYMeHT
Npeaens poboTa

Mpeaent: Ann
conenerun

MnockocTn

MonoxeHne
VHCTPYMEHTa

Hanpasnerue

WHCTpYMEHTa /| ®naHeL| Ana NoACOGAVHEHIA UHCTPYMEH

B/8
Paauyc (makc.: 300mm)

AnnapaThoe
obecnevetne
Ee3on. ncxopHoe KommposaTs UTH 8 (&)

TPeXMONL NOHHSI

v

s
£

PeaKTUpOBaTE NoSULMD

13.2.9 HampaBienne nHCTpYMEHTa
OKpaH HAMPABJIEHUsS WHCTPYMEHTA MOXKHO HCIOIbL30BATH JJisi OPPAHUYEHUs YIJIa HABEJICHUS
uHcTpymenTa. Ilpenen omnpejessiercs ceKTOpOM, KOTOPBIH nMeeT (PUKCHUPOBAHHYIO OPUEHTAIUIO
OTHOCHTEJILHO OCHOBAHMS MaHUITYJIsITOpa poboTa. Ilo Mepe mepemerneHust MAaHUITYIATOpa POOOTA
HAIIPABJIEHUE WHCTPYMEHTA OIPAHMYEHO, TAK YTO OH OCTAETCS B MpeJesiaX 3aJIaHHOrO CEKTOpA.
Hanpasnenne vHCTPYyMEHTa IO Y MOJTYAHWUIO COBIAIAET C OCHIO Z BBIXOAHOTO (DJIAHIIA HHCTPYMEHTA.
Ero MOXXHO M3MEHUTDH, MPUMEHUB YIJIbI HAKJIOHA U CJIBUTA.
[Mepen koudurypupoBanueM mpeaesa HEOOXOAUMO 3aJaTh TOYKY WU TLIOCKOCTH B YCTAHOBKE
pobora (cm. 16.3). 3arem 0OBEKT MOXKHO CKOIMPOBATL U UCHOJIB30BATH €r0 OCh Z KaK HEHTP
CEKTOPA, ONMPEIESIONIETO MPEE.
MMPUMEYAHUE:
Kondwurypamus  HampaBieHns HWHCTPYMEHTa  OCHOBaHA  Ha
obbekTax. Mbl pekoMeHiyeM CO3JaTh HyKHbIH(-bie) 00beKT(-
bI) JI0 PEeJAKTUPOBaHU#A KOH(pUrypalus 6e30IacHOCTH, TaK Kak
mocyie 1e0I0KupoBKY BKIaIKN BrBe3onacHocTbBl MaHUTYISTOD
poboTa OTKII0YIAETCS, U 3aaTh HOBbIEe OOBEKThI HEBO3MOXKHO.
e-Series 11-28 Bepcus 5.5
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) Obuee CpoitcTea npegena
' i CronuposaTy of-exT Q

S
e s e 7 [« tooBoundary ]
| + OrpaHnieHn
NpeAens ana
coMneHeruA I os= -]
MAockoeTh CueLteHe
5-1el.,30°
MonoxeHune
HeTpymMenTa
HanpaeneHue
MHCTpyMEHTa ®
B8
AnnapaTHoe
obecneverine
Beson. ncxagHoe
[ oo s
TPeXnoaMLNOHHeI f

[ R —— )
T ———
Fieldbus

PeAaKTUPOBAT HAMpaBIeHne

CsoiicTBa mpemena

s upenesia HaIpaB/IeHUs HHCTPYMEHTA MOXKHO CKOH(DUIYPUPOBATH TPHU CBOICTBA!

1. Hentp cexkropa: MOXKHO BBIOpATh OOBEKT TOYKHM HJIM IIJIOCKOCTH M3 PACKPBIBAIOIIETOCS
MEHI0, 9TOOBI 337aTh MEHTP ceKTOpa. Och Z BRIOPAHHOTO O0HEKTA UCIOJIb3YETCS B KAUECTBE

HallpaBJ/lIeHUs, BOKPYI' KOTOPOI'O BBIIIOJIHAETCA IIEHTPOBKA CEKTOpA.

2. Yroa cexropa: Bbl Mmoxkere onpenesnTb, Ha CKOJIBKO I'PA/IyCOB POOOT MOXKET OTKJIOHATHCS

OT IEHTPA.

OTKIITOYEHHBIN IPEJIET HAPABJIEHUS] HHCTPYMEHTa, He AKTHBEH HUKOTIA

I:] HopwmasbHabrit mpeiesr HApaBIeHusT HCTPYMEHTa, aKTUBEH, TOJBKO €CJIU CUCTEMa De30IMacHOCTH

HaXOIUTCA B HOPDMAJIbHOM PeXKHME.

OrpaHuveHHbIH [Ipejesl HAIPABJICHUS WHCTPYMEHTA AKTUBEH, TOJIBKO €CJIH CHCTEMA 6E30IaCHOCTH

HaXOJIUTCA B OTPaHUYEHHOM DeXKHMe.

m Hopwmanbhbiit & orpaHndeHHbIH peesl HAIPABICHUS HHCTPYMEHTa AKTUBEH, TOJIBKO €CITH

cucremMa 0e30MaCHOCTH HAXOAUTCS B HOPMAJIbHOM PEKUME, & TAKKe B OTDAHNIEHHOM DEXKUME.

Brr moxkere cOpocuTh mapamMerpbl 10 3HAYEHU 110 yMOJIYAHUIO WM OTMEHUTb KOHMUIYPAIHIO

HAIpaBJIeHWs] HHCTPYMEHTA, BepHYB (byHKInI0 Komuu B cocrosune BkHeonpenenennoBm.

CgoiicTBa MHCTPyMEHTA

ITo ymosr9aHuio HHCTPYMEHT YKA3bIBAET B TOM K€ HAMIPABIEHUH, YTO U OCh Z BBIXOAHOTO (DIAHIIA

UHCTPYMEHTA. OTO MOJIOKEHNE MOKHO U3MEHUTDH myTeM BBOJa ABYX YTJIOB!:

Yron nakjona: Omupezensier pa3Mep HAKJIOHA OCH Z BBIXOAHOTO (DJIAHIIA OTHOCUTEIBHO OCh X

BBIXOJHOTO (DIIAHIIA.
Vrou casura: Omnpeessier pa3Mep BpallleHs HAKJIOHEHHON 0CH Z BOKPYT UCXOJHOTO MOJIOKEHUST

ocu Z BBIXOIHOTO (DJIAHIIA.

B kauecTBe anmbrepraTuBhl 0ch Z cyectByomeit [I T Mok HO CKOMMPOBaTH, BEIOPAB COOTBETCTBYIOIILYIO

ITU n3 pacKpbIBAIOIIETOCT MEHIO.
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13.2 Hacrpoiiku menio 6e301acHOCTH

13.2.10 B/B

BBo1bI-BBIBOIBI PA3/IEIEHBI HA BBOIBI U BHIBOIBI U TIOMTAPHO PA3MEIIEHbBI TAK, YTO KaXK1asd PyHKIHs

MPeI0CTABISIET KAaTeTOpHUIo 3 U BBOAKI-BHIBOAKI ILJIV.

Mpeaensi pobora

Mpenens Ans
couneHer

RnockocTn

Monowerme
HCTpyMeTa

Hanpasnenie
HCTpyMeTa

BB

AnnapatHoe
oBecnetiche

Eeson. noxoaros

ThexnosuLoHHuA

Bxoanoi curwan

config_infol, config_inf1]
config_in2], config_in{3]
config_in{4], config_inis]

config_inls], config_in(7]

Buxo il curvan

config_out(0], config_out(1]
config_out(2], config_out(3]
config_out[4]. config_outIS]

config_out6]. config_out(7]

Haawauenme Gy

(orparuseri pexm

|Asapuiiuiz cBpoc

Ty

RIKIRIK

[He Hasnaveno

Haauauenme dynxumn

PoboT nepemewaercs

BuOAHeR aBapuHLIA OCTaHOS CHCT e

[He Hasnaveno

RIRIK

He Hasaseno

h

250mm/c

Bxonubie curnagbt

J171sT BXOIHBIX CUTHAJIOB MOXKHO MCIIOJIb30BATH CJIEAyIOINTHe (hbyHKINT 6€30MacHOCTH:

ABapuiiHbIil OCTAHOB CHCTEMBI DTa KHOIKA ABAPUIHOIO OCTAHOBA SBJISIETCS AJTBTEPHATHBON KHOIKE

Ha TIOJABECHOM IIyJIbTE O6yLIeHI/IH " BBITIOJIHACT UACHTUYIHYIO (byHKLH/IIO, €CJIn yCTpOI‘/‘ICTBO

coorBercTByeT cranmapty 1SO 13850.

OFpaHquHHbIﬁ pexum Bee npeaesibl 0e30IaCHOCTH MOYKHO IPUMEHATH B HOPMAJIBHOM UJIX OTPAHUYEHHOM

pexkume (cm. 13.2.2). Ilpu coorsercrsyioumeil KOHGUIypaluu 104a4a HA BXOJbl HU3KOIO

CUTHAJIA IPUBOIUT K MEPEXO/Ty CUCTEMbI O€30IIACHOCTH B OTPAHUYEHHbBIH PeXKuM. MaHUIyaaTop

pobora 3ameJIsercss [Jjis COOTBETCTBHs TpPeOOBaHUSIM HADOPa IIPEJIEJIOB OUDAHUYEHHOI'O

pexknma. Cucrema 6€30MacHOCTH TAPAHTUPYET, ITO POOOT OKAYKETCS B MIPEIEIaX OrPAHUIEHHOTO

pexxuma menee dem 3a 0,5 ¢ mocsie 3azeiicrBoBanus Bxoga. Eciu manumysisTop pobora

MPOIOJIPKAET HAPYIIATh MPEIEIbl OrPAHUIEHHOTO PEXKUMA, TO Oy/JeT BBIMOTHEH OCTAHOB

kareropuu 0. Bo3Bpar B 0OBIYHBII pEKUM OCYIIECTBIIAETCA TAaKUM ¥Ke 0bpaszom. [Ipumedanne:

TIJIOCKOCTH Cpa6aTbIBaHI/Iﬂ TaK>Ke MOTYT BBI3BIBATH MEPEXOT B OI*paHI/ILIeHHbII‘/’I PEXKUM.

3-MMO3UIMOHHOE YCTPOMCTBO BKIUEHUS B pydHOM pexkume [Tt mepeMereHns podboTa HeoOX0IuMO

HaKaTb 3-IIO3UIUOHHOE YCTPONRCTBO BKJIIOYEHHUSI.

Pa6ounii pexkum JIaHHBIH BXOI MOXKET UCTOIB30BATHCS IJIsT TIEPEKJIIOUEHUST MEXK Iy aBTOMATHIECKUM

PEKMMOM U py4HbIM pexkumoM (cm. 12.1).

IIpenoxpanurensubiii copoc Ilpu npemoxpanuTeIbHOM OCTAHOBE STOT BBIXO/ OOECIIEINBACT COXPAHEHUE

COCTOSTHUS [IPEIOXPAHATEIHHONO OCTAHOBA 10 33/1efiCTBOBaHUS cOpOca.

IIpenoxpanurenbublit ocTanoB apromarudeckoro pexkuma Ilocse HacTpoiiku npenoxpanuTeabHbII

OCTaHOB aBTOMATHYIE€CKOI'O PE2KHUMa BBIIIOTHAET Hpel{OXpaHHTe.HbeIfI OCTaHOB, KOr'/ZIa BXO/HbIE

KOHTAaKTBI UMEIOT HU3KO€E 3Ha4UY€HHuEe, 1 pO6OT HaXOJUTCA B aBTOMATHYIECCKOM DPEXKHME.

[IpenoxpanuTenbHbIil COpoC aBTo. pexkuma, Ilpm mpemoxpaHuTebHOM COPOCE ABTOMATHIECKOTO

pexunmMma pO6OT OCTa€TCA B COCTOAHUU IIPETOXPAHUTEIHLHOT'O OCTAaHOBa aBTOMATHYECKOTO

pexkuma, 1oKa mnepeaauii GPOHT HA BXOAHBIX KOHTAKTAX HE BBILIOJHHUT COPOC.
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BHUMAHUE:

e Ecmm BXO/T, IPEIOXPAHUTETHHOTO cobpoca Oymer
OTKJIIOYEH, MAHWILYJIATOP POOOTA BBIAIET W3 COCTOSHUS
MPEIOXPAHNTEILHOTO OCTAHOBA CpPA3y TMOCTE TOJYJeHUs
BBICOKOIO curHajia. I[IporpamMma mpuoCTaHOBIIEHA TOJIBKO HA

BpeMsd IIPeIOXPAaHUTEIBHOIO OCTAHOBA.

e Tak e KakK  TIPEIOXPAHUTEIbHBI  COpoC, ecu
MIPEIOXPAHUTEIHHBI  OCTAHOB ABTOMATHYECKOTO PEXKUMA,
MO yMOJMYAHUIO OTKJIOYEeH, TO MAaHHUMYJIATOp poboTa mHe
[IEPEXOAUT B COCTOSTHUE IIPEIOXPAHUTETHLHOIO OCTAHOBA, TOCIIE
MOJTy YeHUsT BBICOKOTO BXOJHOTO CUTHAJIA MPEJOXPAHUTETHHOTO
OCTAHOBA  ABTOMATHUYECKOTO  PEKUMA. IIporpamma
MPUOCTAHOBJIEHA TOJBKO HA BpeMs TPEIOXPAHUTETHHOTO

OCTaHOBa aBTOMATHYECKOI'O peKHNMa.

BBIXO,HHI)IG CUTHAJIBI

JIist BBIXODHBIX CHTHAJOB MOXKHO 33JaTh CAeAyome (pYHKIUH 0e30IMacHOCTH. Bce CHTrHAJbI

IepexoadAT B HU3KUH PEZKUM I10CJIE 3aBEPHICHUA COCTOAHN A, BHI3BABIIIETO BBICOKMA PEXKUM CUTHAJIOB:

ABapuiiHbIil OCTAHOB CHUCTEMbI — HU3KUI CUTHAJ IOJAETCS TOJIBKO [IPH IEPEX0Ie CUCTEMbI 0€30I1aCHOCTH
B cocrosinne BKABapuiinoro ocranosaBm ¢ moMoInpio Bxona Bk ABapuitabiii ocranos poboraBm
WJIM [IpY HazKaThuy KHOLKKM BrABapuiinbiii ocranosBib. Bo usbexkanue 6,10KMPOBOK HU3KUIA
CHUTHAJ He OyIeT M0IaBaThCs, €CJIA COCTOSHAE ABAPUITHOTO OCTAHOBA HHUITMUPYETCS C ITOMOIIHIO

Bxo1a BKABapuiiHblii OCTaHOB CHCTEMbIBH.
Pobor mepemeraercss — HU3KHUIT CUTHAM, €C/TH POOOT MEPEMEIIAETCsI, B HHOM CJy9ae BBICOKMIA.

Pobor He ocTanaBIMBaeTCss — BBICOKHI CUTHAJ IPU OCTAHOBIEHHOM POOOTE WKW B MPOIECCE ero
OCTaHOBA WM3-3a ABAPUUHOIO WJIM MPEAOXPAHUTEILHOIO OCTAHOBA. B TPOTHBHOM CiIydvae

JIOTHYECKUH YPOBEHD OYyIeT HU3KWUM.

OrpaHuveHHbIN PEXUM — HU3KHUI CUTHAJI TPY TIEPEXO/e MAHUITYIATOPA pOOOTA B OTPDAHMYIEHHBIN
PEKUM UJIU B CIIy9ae HACTPOUKY BX0Ia O€30MACHOCTH HA OTPAHWYEHHBINH PEXXUM U HU3KOTO

3HauyeHus curHaja. B IIPOTUBHOM CjIy4dae IIOJaeTCA BBICOKMU CUTHAJI.

Heorpanuvenuniit pe;kuM — JaHHBII PEKUM ABJISETCS OOPATHBIM OTPAHUYEHHOMY PEKUMY, OIIUCAHHOMY

BBIIIIE.

BezonacHoe HavasipbHOE TOJIOKEHUE — BBICOKUI CUTHAJ, €CJIU MAHUILYIATOD POOOTa OCTAHOBJIEH B
CKOHGUTYPUPOBAHHOM 0E30MaCHOM HAYaIbHOM TIOJIOXKEHUU. B MPOTUBHOM CJIydae TMOJaeTCst

HU3KWI CUTHAJ.
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IMPUMEYAHUE:

JIroObIe BHEITHIE MEXaHU3MBbI, TOJIYIaIOIIIe COCTOSTHINE aBAPUHHOTO
ocraHopa or pobora 4depe3 BbixOJ, BrABapuiiHblii OCTaHOB
cucteMbiBib, JOKHBI COOTBETCTBOBATH TPEOOBAHUSIM CTaHIAPTA
ISO 13850. ODTO 0COOEHHO HEOOXOAWMO B YCTAaHOBKAX, I7Ie
Bxoz BrABapwuiinbiit ocranos po6oraBm MOAKIIIOUEH K BHEITHEMY
YCTPOMCTBY aBapHHONO OCTAHOBA. B Takux ciydasgx BBIXO/,
aBapUilHBIA OCTAHOB CHCTEMBI OyJeT HMETh BBICOKOE 3HAYEHWE
mocJie Pa30JIOKMPOBKY BHEIITHETO YCTPOMCTBA, aBAPUIAHOTO OCTAHOBA..
ODTO 03HAYAET, YTO COCTOSHUE ABAPHUITHOTO OCTAHOBA BO BHEIITHUX
MexaHu3Max Oymer cOpomeHo 6e3 PyYHOrO BMEMIATEIhCTBA CO
CTOPOHBI omeparopa pobora. CremoBaTenbHO, jis COOTBETCTBUS
crangapraMm 0e30MacHOCTY BHEITHUE MEXaHW3MbI TPEOYIOT PYIHOTO

BMEIaTeIbCTBA JIJIsT BO30OHOBJIEHNST PAOOTHI.

13.2.11 AnmaparHoe obecredeHue

PoGoTa MOXKHO HCIIOIB30BATH, HE TPUKPEIIss TOIBECHO myibT 00ydenus. [Ipu cagaTun moaBecHoro
MyJIbTa O0yYeH!sT HEOOXOINMO 3aJaTh APYTO# MCTOYHUK aBApWITHOTO OCTaHoBa. Bo m3beikanme
cpabaTbIBaHMsS CUTHAIA HAPYIIEHHS O€30IIaCHOCTH HEOOXOINMO YKA3aTh, IPUKPEILIEH JIU IOABECHOIT

MyJIBT OOy YeHusl.

Bri6op moctymHOro 060pytoBaHus

Pob6ora moxkuo ucnonb3osarh 6e3 PolyScope B kadecTBe naTEpdeiica mporpaMMupPOBAHUS.

—_

- wo»

. B Bepxuem xosjoHTHTYIIE HAXKMUTE YCTAHOBKA.
B 6okoBoM meHt0 neficTBuii ciaeBa HaxkMuTe Besonacnocrs u BbiOepure Annapartoe obeciedenue.
Brenure maposn cucteMbl 6e3omacHOCTH M Pas30oaoKupyiiTe SKpaH.

OrmenuTe BHIOOD TIOBECHOTO MYJIHTa, 00y YEHIs, YUTOOBI UCIOIB30BATH pOoOOTA O6€3 nHTepdeiica

Hazkmure Coxpanurb U 11€pe3allyCTUTh, YTOObI IIPUHATh U3MEHEHUs.

NMPEJAYIPEZK/IEHUNE:
Eciu nmogsecuoit mysmbT 00ydeHUs CHAT WX OTCOEIMHEH OT POOOT,
TO KHOIIKA aBapHUHHOIO OCTAHOBA CTaHET HEAKTHUBHOM. IlomsecwHoit

MyJIbT O0yYeHUs CIeAyeT HA TOCTATOYHOM PACCTOSHUE OT POOOTA.

13.2.12 DBeszonacuoe HaUaJILHOE MOJIOKCHUEC

Bezonachoe HagaibHOE TIOIOKEHNE — ITO TOJOKEHUE BO3BPATA, OMPEIETEHHOE TTOTH30BATETbCKAM
HAYaJIbHBIM TOJIOXKeHHEM. BX0pI /BBIXOIbI 6E30MACHOI0 HAYAJIBHOTO OJIOKEHHST AKTHBHBI, KOT/Ia
MaHUTYJISATOP pOOOTA HAXOAUTCS B 630TTACHOM HAYATIHHOM TIOJIOXKEHWH 1 TIPY 337]aHHOM BXOJI€ / BBIXO/IE
0€30I1aCHOr0 HAYAIHHOTO TOJTOXKEeHHA. MaHUITyIaTOp poO0Ta HAXOAUTCA B 6€30IACHOM HAYAIbHOM

IIOJIO2KE€HNUH, €CJIN ITOJIOZKEHH A COUJIeHEeHU HaXOOATCA Ha 3aJaHHBIX yIJlaX COUJIEeHeHU WIu Ha

HecKosIbKux 360 rpasycos.

e-Series

I1-32

13.2 Hacrpoiiku menio 6e301acHOCTH



13.2 Hacrpoiixu MeHio 6e300acHOCTH UNIVERSAL ROBOTS

) Obuee Be3son. ucxogHoe
| () Cumxpounzayus w3 wexoguore |

Npeaens poboTa

Mpeaend ann | Vaanrs |
cornenerin

MnockocTy YpaneHue 6e30nacHor o NCxoAHOr o
NOACKEHNA OTMEHUT Ha3HaYeHue

MonoxeHne COOTBETCTBYIOLINX BHIXO AOE.

MHCTpyMENTS
Hanpaenetue i, l; I

MHCTpyMeHTa T
BB
AnnapaTHoe
obecnevere
- Nonoxenne counenenns {0-360°)
Beson. ucxogHoe
TPeXNO3ULMOHHIR -
JNeranm
NokoTe 270.00°
> Fieldbus
3anAacTee 1 270,00°

3anscTee 2 90,00°

OcHosaHwe 90,00°

3anAcTee 3 0,00°

CI/IHXpOHI/I3a,III/IH C Ha4YaJIbHBIM ITOJIO?KECHHUEM

1. B BepxHeM KOJIOHTUTYJIE HAXKMHUTE YCTAHOBKA.
2. B 6okoBom menI0 caeBa HazkMmuTe besonacuocts u BuibepuTe Be3onacnoe HAYaIbHOE [TOJI0KEHTE.

3. B pasnene BesonacHoe HavaibHOe mosIokenne HaxkMuTe CHHXPOHU3NPOBATH C HAYAIBHBIM

IIOJIOZ2KEHHEM.

4. B nosiBuBIIeMcsi 1uaioroBom okue Hazkmure [Ipuvennts u Boioepure [IpuMeHnTs u nepe3anyCcTurb.

Brixon 6e30macHoro HAYaILHOTO TTOJIOMKEHUST

ITepen HacTpoOiKOiT BHIXO 6E30TIACHOTO HAYAIHLHOTO MTOJIOXKEHUST HEOOXOIUMO OIPeIe/IuTh 6€30MacHOe

HadasbHoe nojoxkenue (cm. 13.2.10).

Onpe;[eneHHe BBIXOJA 6e30IaCHOr0 HAYAIBHOTO MOJIOXKEHUS

1. B BepxHeM KOJIOHTUTYJIE HA2KMHUTE YCTAHOBKA.
2. B 60KOBOM MEHIO B JIEBOIT WacTH 3KpaHa HaxkMuTe besomacHocTh n BeibepruTe BX0oa-BbIxoI.

3. Haskpane BkBxox-BrixonB B pasnene BkBoixogusie curanansiBms n BkHazunauenune dyuknunBsb

B PaCKPbIBAIOIIEMCs CIUCKe BbiOepure Be3zonacnoe HavabHOE I0JIOKEHUE.

4. B mostBuBITIEMCsT TMAIOTOBOM OKHE HazkMuTe [IpuMenuts u Beioepute [IprMeHnTsh 1 mepe3anyCTuTh.

N3menenune 6e30macHOTO HAYAJIHHOTO TOJIOKEHU A

Ilocsie m3MeneHus: HAYAJILHOTO IIOJIOXKEHUS HE MIPOUCXOIUT ABTOMATHYECKOE M3MEHEHHE paHee
3aJaHHOI'O 0Ee301aCHOIO0 HAYAJIBHOIO IIOJIOKEHMS. Y3ell IporpaMMbl HA4aJIbHOI'O IIOJIO2KEHHE

OCTaeTCd HEOIIpEIE/TeHHBbIM IIOKa 3TH 3HaY€HUA HE CMHXPOHU3UPOBAHDI.

N3menenne 6€30MaCHOTO HAYAJILHOTO MOJIOMKEHS

1. B BepxHeM KOJIOHTUTYJIE HAXKMHUTE YCTAHOBKA.
2. B 6okoBOoM MeHTO B JIeBOit qacTu SKpaHa B paszesne Obuiue Boibepure HavasabHoe nooxenue.

3. Haxkmure PegakTupoBaTh MO3WIMIO, 33aliTe HOBOE MOJIOYKEHNE MAHUITYJIATOPA poboTa u

mazxkmure OK.
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UNIVERSAL ROBOTS 13.2 Hacrpoiiku MeHIo 6€301aCHOCTH

4. B 60kKOBOM MeHIO B pazzesne besomacHocTh BhIOepuTe BesonacHoe HavaabHOE TMOJIOXKEHUE.
IIpumedanne: 9T00bI Pa30IOKHPOBATH MAPAMETPHI OE30IIACHOCTH HEOOXOINMO BBECTH IAPOJIb

cucremsl GesomacuocTr (cm. 13.1.2).

5. B pasnmene Besonachoe nauaabHOe mosioxkerue HaxkMuTe CHHXPOHU3UPOBATH € HAYAIBHBIM

IIOJIOZKECHHUEM.
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14 Bxknangka BkBwinmoanntsBib

ABCDE

Cocro

OcTaHoOB/NeHo

Ban Mamw Mamyru Cepas

0 00 04 27

[0 orobparenme koHTponbHbIX ToYek

Bkiaaka BeimonauTs obecednBaeT O9eHb MPOCTOi Cocod yIpaBIeHns MAHUIIYISTOPOM poboTa,
¥ OJOKOM YOPABJIE€HUS C MOMOIIBI0O MUHMMATHLHO BO3MOMKHOTO YHCIA KHOMOK W MAPAMETPOB.
MozkHO coyerarb OObIYHOE yIIPABJIEHNE ¢ 3aIUTOl porpaMmmupyemoii uactu PolyScope (cm. 21.3.2),

YTOOBI pO6OT MOT' BBITIOJTHATH UCKJJIIOYUTEJIIHHO MPEABAPUTEIHBHO 3allUCaHHbIE TTPOTPDAMMBI.

B 5TOM OKHE Bbl MOXKETE€ aBTOMATHYECKH 3arpy2KaTh M 3aIlyCKATh 110 yMOJIYAHUIO IIPOIPAMMBI 110
nepeJiade BHEIHErO CUI'HAJIA 110 II€PEeXoy KpoMKu mMapkepa (cm. 16.1.6).

IIpnmeuanne: CoueTanwe aBTOMATHYECKON 3arpy3KM W 3allyCKa MPOrPaMMBI 10 yMOJIYAHUIO
¥ aBTOMATWYECKON WHWIMAIW3AINAN MPHU BKJIOUEHUA MOXKET MCIIONB30BATHLCA, K TPUMEPY, I

WHTErpanuu MaHUIYJIATOPA Po0OTa C APYTUM yCTPOUCTBOM.

14.1 IIporpamma

ITose IIporpamma oTobparkaeT uMst TPOrpaMMbI, 3aTrPy>KEHHON Ha pOOOTA, U €€ TEKYIIEe COCTOSTHUE.

Yrobbl 3arpy3uTh JPYTyI0 MPOrPAMMY, HAXKMHUTE BKJIAJKY 3arpy3uTh [IPOIPAMMY.

14.2  Tlepemennnie

B mporpamme po60Ta BO3MOXKHO HCITOIB30BATH IEPEMEHHBIE [IJIsT XPAHEHUS ¥ U3MEHEHUS PA3TUIHBIX

3Ha4YEHUil BO BPEeMs BBIIOJHEHU 1porpaMmbl. IIporpamma mo/iep2KuBaer /18a BUA IePEMEHHbBIX:

YcranoBounbie nepeventbie OHM MOTYT UCIOIb30BATHCS HECKOJIBKUMU ITPOTPAMMAMIY, X UMEHA,
U 3HAYEHUS COXPAHAIOTCS MPU YCTAHOBKE pobora (cMm. 16.1.5). YeTaHOBOUHbIE TEpEMEHHBIE

COXPaHSIOT CBOM 3HAYEHWUs IIOCJIE [MePe3arpy3Ku PoOOTa U [MAHE N yIPABICHUSI.
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UNIVERSAL ROBOTS 14.4 TlepemectuTsb pobOTa B IIOIOKEHUE

Perynsapubie nmporpamMmMublie nepemMennbie JlanHble TepeMeHHbIe HCTIOTB3YIOTCS TOTHKO B TIPOIECCE

paboTbl IPOrpaMMbl M UX 3HAYEHHSA OYILYyT yTE€PAHBI [IOC/IE€ OCTAHOBKH [IPOrPAMMOBI.

Orobparkerne KOHTPOJBHBIX TOYEK B mporpaMme pobora 11 XpaHeHus WH(PpOPMAINN O KOHTPOJIHHBIX
TOYKaAX MCIOJb3YIOTCS [IEPEMEHHBIE CIEHAPUEB.
Yceranosute (raxkok OTobparkeHne KOHTPOJIbHBIX TO4UeK 1o [lepemMenubie 11 0TOOpasKeH st

NMEePEMEHHBIX CII€eHaPpUA B CIIMCKE IMEPEMEHHBIX.

Twunm mepeMeHHBIX

bool Ilepemennasi TOrm9ecKOro THIA, TPUHUMAOIIAA 3Hadenne VcTtuna audo
JIoXK®.

int Ienoe uucio B npemenax or —2147483648 no 2147483647 (32 paspsana).

float  Yucio ¢ wiasatomeit Toukoit (gecarudanoe) (32 paspana).

string IlocienoBaTelbHOCTH CHMBOJIOB.

pose BekTop, ommchIBaoOmuil MOJOXKEHNE W OPUEHTAIWIO B MPSAMOYTOJIBHOMN
cucreme. Ou mpexacrasisier o000l COYETAHHE BEKTOPA TOJIOKEHUS
(x,V,z) u BekTOpa Bpamenus (X, Yy, rz), IPeJCTABIAIONIErO OPUEHTAIHIO
B BUJE DX, ¥, Z, IX, Ty, IZ].

list IlocemoBaTETLHOCTH TIEPEMEHHBIX.

14.3

Bozpact pobora

B nmamrOM TOJIE YKA3aHO BpeMsi, TPOIMEIee C TEPBOTO BKIUYEHUs poboTa. Uucaa B 3TOM moje

HE CBS3aHbI CO BPeMeHeM PabOThI IPOTrPaMMBbI

14.4

IlepemecTuTh pobOTa B MOJIOKEHHUE

Okpan [lepemecturh poboTa B MOJOKEHHE OTOOPAXKAETCH HPH HAXKATUUA BOCIPOU3BEIECHUS B
HUKHEeM KosoHTuTy e, Vcnomb3yiite sxpan [Tepemectursh poboTa B MOJIOXKEHNUE, €CTTH MAHUITYISITOD
poboTa HEOOXOAMMO MTEPEMECTUTD B OIIPEIeJIEHHOe HauaIhbHOE MOJIOKEHNE TTePeJT TeM, KakK 3alyCTHTh
[POIPAMMY, a TAK2Ke JJIs [IEPEMEIIEHUsT MAHUILYIATOPa pOOOTA K KOHTPOJILHOM TOYKE [IPU U3MEHEHUN
IPOrpaMMbl.

B towm ciryuae, ecstu sxpan [lepemectuts poboTa B MOJI0KEHNE HE MOXKET IEPEMECTUTH MAHUILYJIATOD
poboTa B HAYAJIBHOE MOJIOXKEHNE TTPOTPAMMBI, MAHUITYJISTOP TEPEMEIIAETCS B TTOJIOXKEHNE TEePBOit
KOHTPOJIBHO TOYKY JiepeBa porpamMmm. MaHUIyasaTop poboTa MOKET [EPEMECTHTHCS B HEIIPABUIBLHOE

[I0JIOYKEHUE €CJIN:
e [ITU, monoxxeHne AeTaTN UM MOJOKEHNE KOHTPOIHHON TOYKH MEPBOTO TIEPEMEITIEHU ST H3MEHSIETCST
BO BpeMs BbIIIOJIHEHUS IIPOI'PAMMBI JI0 3aBEepPLIeHUs 1IePBOI'O lepeMellleHusd.

¢ TlepBast KOHTpOILHAS TOYKA HaxoauTcs BHyTpH y31a BkEciuBm nian BkllepekmiouenneBm

JilepeBa, MPOrpaMm.

e-Series

11-36 Bepcus 5.5



14.4 TlepemecTuTb pobOTa B IIOJIOZKEHHE UNIVERSAL ROBOTS
Z % Q

NepemecTuTe poboTa B NosoxeHune.

Hold down 'Move robot to' to perform the movement shown, Release the button to abort,
Push Manual to move the robot into position manually.

NepemecruTs poora a:
1A

Bpyunyio

Lo
¢ € otuena

O Hopmansnuii CKopoeT (e — CamynaLns .

ABTO
st mepeMernennss MaHUILYJIsITOpa Po0OTa B HCXOJHOE IIOJIOKEHHE HAXKMUTE U y/epzKuBaiire
KHONIKY ABTO.
[Ipumeuanue: YT0OBI OCTAHOBUTH ABUKEHHE, OTIYCTUTE KHOIKY B JIIOO0E BPEMSI.
Anumannga
AHpManus I0Ka3bIBAET JBUXKEHHE MaHUIIYJISITOPa pobOTa, KOTOPOE OH OyIeT BBLIIOJIHSITH, [OKA
VIEPKUBAECTCS HAXKATON BKJIaIKa ABTO.
MMPEAYIIPEZKJIEHUE:
1. Cpasuure AHUMAIUIO c IIOJIOYKEHUEeM peasbHOTrO
MaHUIIYJAATOpa pobora u ybeauTech, HUTO MAHUIYJISTOP
poboTa cMOXKeT O6Ee30MacHO BBIMOJHUTHL 3ITO IBUMKEHWE, He
3a/1€B HUKaKHe IpendrcrBud.
2. Oyukmus ABTOIIEPEMEIEHUST BbIIIOJIHSAET JIBU2KEHU S
poboTra BIOIH 3ATEHEHHON TPAEKTOPUU. CronkuoBeHUE
MOKeT TPUBECTH K MOBPEXKIEHUIO POOOTA WM JIPYroro
00opyIOBaHMS.
Bpyunyio

Haxxvure kHOMKY Bpyunyfo, 9ToOBI OTKDBITH OKHO cO 3Haukamu Ilepemerrienne, u3 KOTOPOTO
MOKHO BPYYHYIO YIPABJIATDH ABIKEHUAMH POOOTA. DTO HEOOXOAMMO TOJIBKO B CIydYae, €CJIH BbI

HE XOTHUTE BBINIOJHATH ABHU2KEHUA, IIOKA3aHHbIEC B aHUMAaIIUH.
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UNIVERSAL ROBOTS

14.4 IlepemecTtuTh poOOTA B MOJIOKEHIE
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15 Bxaagka BxllporpammaBm

=
> v N

N/ [lononuutensHo
1 ¥ Mporpamma pobora MporpaMma

2 |mm| =nycroii= 34€Ch MOXKHO 3aMPOrPAMMIPOBATE POBOT Ha BEINOMHEHNE 3aAa .

4ToBL 3anporpaMMnposaTh poBoT, BLIBPATE Y3kl U3 CNNCKA Y3N0B, M OHU NORBATCA & JlepeBe
nporpamM.

Repeso nporpamm

VIV <N
H
H
H
g
z
s
g
H
H

[ Nobasaerne nocnenosaTensHOCTI «lepes 3amyckoms

[ veraroska ucxoaHbix sHaveHUi nepeme HHbix

[ BecroresHbii wukn mporpamul

Hoprankuui

Ha Bxnanke BxlIporpammaBm mokazana mporpaMmma, peIakTupyeMas B JTAHHBIN MOMEHT.

15.1 Jlepero mporpamm

Yr00bI OOABIATH y3JIbI MPOrPAMM B IepeBo mporpamum, HaxkmuTe Komanma. C mpaBoit cTOpOHBI
SKPaHa Bbl MOXKeTe HACTPOUTH (PyHKIIMOHAIHLHOCTD JOOABJIEHHBIX Y3JI0B IPOIPAMMBI .

Hesb3s BbIIONHATE IycTOE AepeBO mporpaMm. Takrke Helb3s BBIMTOJIHSATH TPOrPAMMBI, KOTOPBIE
COJ/lepKaT HEMPABUJIBHO HACTPOEHHBIE y3JbI TporpamMM. B HeZomycTUMBIX y3jaX MpOorpaMM

ZKEJITBIM BBIIEJIAIOTCA MECTa, KOTOPHIE HEO6XO,ZLI/IMO NCIIPABUTD, 9TOOBI BLIMOJIHUTE TporpamMmmy.
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UNIVERSAL ROBOTS 15.1 JIepeBo mporpam

15.1.1 Huaukanus BBITIOJHEHUS TPOrPAMMBI

1 ¥ Mporpamma poGota I'IporpaMMa
Lnkn 2 @ b Movel 34ECk MOXHO 3aNPOrPaMMUpoBaTE poboT Ha BLINONHEHNE 3343,
3
— @ start 4T0Bbl 3aNPOr PAMMIAPGBATE POBOT, BHIBRATS ANkl 13 CRUCKA Y3NOB, M OHY NGRBATCA B flepene
4 ®a nporpamMM
HasHaqenne 5 ®s
6 ®@c Cnncok yanos Lepeso nporpamu
Ecam
7 @0 Q
CueHapnii 8 @cE @
CobeiTre
MoTok
] [0
MepeknioyaTent
GG
e ——
t8 coxXx@BEEZ

B ucxoaHoe
[ Aobasnenne nocneaoBaTekHOCTI «epe s 3aMyckoms»

> wa

[ veTaHoeka UCKO AHbIX 3HEHEHUA NepeMeHHEl

[S BeckoneuHsIi LMK Mporpanmmsl

Brmmosasiembrit y3e1 mporpaMMbl 0003HAYAETC MAJEHBKAM B 3HAYKOM PAIOM C y3jioM. Kpome
TOTO CHHUM IIBETOM BBIJEJIAETCS TMyTh BHITIOJIHEHUS TTPOTPAMMBIL.

Hazxas B yriy nmporpammbl Ha 3HAYOK, & OyJeT OTCJIEKMBATHCS BBIIOTHAEMAS KOMAH/IA.

15.1.2 Kunonka [lonck

Hazxmure KHOTIKY O\ JJI BBITIOTHEHWA TTOMCKa MO JIepEBY TTPOTpaMM. ILTIH BBIXOa U3 TTOUCKA

HaXKMHUTE 3HAYOK X .

15.1.3 Ilames b WHCTPYMEHTOB jepeBa IpOrpaMM

st n3MeHeHus JIepeBa IPOrpaMM UCIOJIb3YHTe HaHe/ b HHCTPYMEHTOB B HUKHEH 4acTu /1epeBa

IPOTPaMM.

Knonkn OTMeHbI/HOBTOpa KOMAaH/IbI

Kuonku b u C IIO3BOJIAIOT OTMEHUTDb HJIKM BEPDHYTHL U3MEHEHNA B KOMaH/IaX.

Jlsuxkenue BBepx & BHUB

Kuonku * n ' IIO3BOJIAIOT U3MEHUTD IIOJIO2KEeHHE y3Jia.

BripezaTn

Kronka ¥ nossossier BBIPE3ATDH y3€JI U IIPUMEHUTD er0 B APYTOM JeficTBun (HanmpuMep, BCTaBUTh

ero B APyroM MECTe B JIEPEBE LPOIPAMM).

Konuposatb

Knonka W nosponser CKOLIMPOBATH y3€JI U UPUMEHUTb ero B JAPYyroMm Jedicrsuu (Haipumep,

BCTaBUTb €r0 B JIPDYIOM MECTE B JIEPEBE IIPOIPAMM).

Bcrasurn

Kuonka [103BOJIAeT BCTaBUTH y3eJI, KOTOPbII Bbl 3apaHee BbIPe3aJld U/ CKOIIMPOBAJIU.
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15.1 JIepeso mporpamm UNIVERSAL ROBOTS

VYiauurb

-
Hazxkmure konky W, wrobpr ymamuTs y3en u3 gepesa IpoTpaMM.

CxpbITh

Harkmure KHONKY =, 9TOOBI CKPBITH ONPE/IEIEHHBIE Y3JIbl B JE€PEBE MIPOrPAMM.

Verpanentbie CTPOKH IPOrPaMMBbI Oy Ty T IPOITYIIIEHbI IPY BBITOJIHEHUH IPOrPAMMBI. YCTPAHEHHYTO
CTPOKY B JAJIbHEHIIeM MOKHO BEpHYTh. TakuM CIIOCOOOM MOXKHO OBICTPO BHECTH M3MEHEHUs B

TIPOTPpaMMYy, He pa3pylnas ee MePBOHAYAILHOE CO/IEpPIKAHNTE.

15.1.4 PenaxTop BblpaxkeHuit

R —— Hasmasenme
Lk 2 9 o Moves
3 ® KowtponsHas_To4
Mognpor ! T BLIBD: i i 3HaueHIMe
4 == YCTaHOBHTL
Haswiauere 5 E oxuaanne Nepenennan Bupaxene
6 Bennsisases okHO
@ frrz -] - |
7 © ocTaHor
CueHapuii 8 ® KommenTapwit
s

© W nanxa
10 =] <nycroii>

CobiTne

2 #forcel}

o
T H) Fal: o) 0 4= Bozspar
<bon> L 4 e e P "

Output

and or xor not 7 8 9
<Bbbog= v

Variabla

=MepeMeHHan> v
Poca

_ . r 1 = = . + 1 2 3 0
<PacnonokeHne> v

Function

o
<Gy v ] < »

I
"
A
v
IS
u
e

CaMo BbIpazK€HHE MOYKHO M3MEHUTH KaK TEKCT, HO PEIAKTOD BBIPAXKEHUN COMEPKUT HECKOJBKO
KHOTOK ¥ (hYHKIIHH JIs BCTABKHU CIIENINAILHBIX CAMBOJIOB BBIDAYKEHUI, HATIPUMED, * JIJIs yMHOKEHW S
u < nns Brvenbine win pasaoBm. Kuonka ¢ cuMBOIOM KiaBuarypbl B BEPXHEN JIeBOi dacTu
SKPaHa WCIOIb3YeTCs [JIsi MEPEKIIOYEHNs B PEKUM PEJAKTUPOBAHUS TEKCTa BbIpaxKkeHus. Bce
OTIpe/Ie/IeHHbIe TTepeMeHHble MOYKHO HalTh B moJie llepeMennasi, a "MeHa BXOJIHBIX W BBIXOTHBIX

mopToB — B moJisix Bxox u Bexon. Psin cnerumanbubix byHKINNE pacnosoken B cnucke QyHKIus.

[Ipu maxkaruu koK Ok BhIpazkeHue OyIeT MPOBEPEHO HA MPEIMET IPAMMATHYECKUX OIMMTUOOK.

IMpu maxkarun kHOKM OTMEHA KpaH OyIeT 3aKpHIT, 8 BCE U3MEHEHHS OTMEHEHBI.

Bripaxkenne MOXKET UMETDh CJIEIYIOMIWI BUI:

digital_in[l]éTrue and analog_in[0]<0.5

15.1.5 3amyck mporpamMmbl ¢ BBIOPAHHOTO Y3712

Korga pobor HaxomuTcs B pexkuMe pydHOro ynpasienus (cM. 12.1), komanga Bocmnpoussectu ¢
BBIOPAHHOTO Y3718 TIO3BOJISIET 3aMyCTUTH TPOTPAMMY ¢ BhIOpanuoro y3iaa. Komanma Bocpoussectu

¢ HaYaJIa 3aIyCcKaeT mporpaMmy B mTarHoM pexxume. Komanma BocmpomssecTu ¢ BHIOPAHHOTO
y3J1a OTKJIIOU€EHA, €CJIN IPOrPAMMY HeJIb3sI 3allyCTUTh C JJAHHOIO y371a. BocnponssecTu ¢ BHIOpAHHOTO

y3Jj1a HE MOXKET OBITH BKJIIOYEHO C IIOTOKOM, TaK KaK ITOTOKH BCErJJa HAYHMHAIOTCA C Ha4YaJla.
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UNIVERSAL ROBOTS 15.2 Braagka BkKomananiBib

N BT

1 ¥ Meorpanua posora MepemeLienne

KoHTponkHas 2 @ b Move VKaMuTe, Kak poboT ByAeT NepemelaTLcs MexKay MpOMEsyTOHEIMUL TOUKa MU,
TouKa 3

Mepewmeuenme

@® KowtponeHas_tou
- TPUBEABHHbIE HIKE SHEHEHUA OTHOCATCA KO BOEM MPUBEASHHIM HIDKE KOHTPOMbHIM TOUKAM U 33BUCAT

HanpagneHue OT BLIGPAHHO 0 TVNa MepemelL|eHuA

OKNARHUE YeTaoeka LTH CKOPOCTL CoUneHeHA

YCTaHOBUTE ‘Vlcnunbacea'rb aKTUBHYIO LTI - ‘ ‘ su,u‘ “e

Bennbisatolee
oKkHo

Retan Yeropenrte conerienins

[ocrosarme ~] I 80.0] */c?

OcTaHoB
p—— C

[ viecnonesosanme yraos counerennit
Nanka

Cbpoc

Play from beginning
Nporpamma pobora

o Play from selection
2: Move)

Wcnonp3oBanne kKoman bl BocmpoussecTu ¢ BHIOPAHHOTO y3J1a

Haxxmure Bocmpomssectn m BbiOepuTe KomManay Bocmpom3secTu ¢ BBIOPAHHOTO y371a, UTOOBI

BOCIIPOM3BECTH MIPOTPAMMY C y3Jia B JepPeBe MPOrpamMM.

[MPIMEYAHUNE:

e Ecmu wucnonmb3yercs cekmma Ilepen Hagamom, TO OHA

BBINOJIHAETCSA KaK mpu Koman e Bocponssectu ¢ BRIOpAHHOTO

y37a, Tak U Ipu KoMaHJe BocrnpomssecTn ¢ HaYaIA.

e [IporpaMma OCTaHABIMBAETCS U IMOKA3BIBAET COOOIIEHHE 00

ommoOKe, ecii OOHAPYKEHA He HA3HAUEHHAS TTEPEMEHHA.

e [IporpaMMy MOXKeT 3aIyCTUTH TOJBKO C y3JIa B MpOrpamMMe

pobora.

e Komanny 3amyctuTh ¢  BBLIODAHHOTO  y3jla  MOYKHO
HCIIONIb30BATh BHYTPU  MOJIPOrPAMMBL. Broimonnenne

IPOTrPaMMBbI IIPEKPAIAETCA 10 OKOHYAHUU IOJIIPOIPAMMBI.

15.2 Bxkiajgka BkKomanabiBb

B macrosinem pyKoBOICTBE HE CONEPXKUTCH [TOAPOOHOE ONMKMCAHKME BCEX THIIOB Y3JIOB IIPOIPAMMABI.

VY3en nporpaMMbl pob0OTa BKITIOYAET B cebs Tpu (hJIarKKa /151 YIIPABJIEHUS BBITOJIHEHUEM TPOTPAMMBI.
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15.2 Braagka BkKomananiBb UNIVERSAL ROBOTS

N T

KoHBeliepa

1 v Dporpamma posora ~ TMporpaMma
2 9 b Moves 3400k MOXHO 3aMpOr PAMNMPOSATE POBOT Ha BLINOSHEH/e 3agad.
3 ® KowtponeHas o4
— = {TOBI 3AMPGrPAMMIADOBATH PGBOT, BIBPETS Y37kl U3 CMICKa Y 3NOB, 1 OHH MORBATCA & lepene
4 = yeranosurs nporpan.
Yeunue 5 B oxwuaanne
6 [ scnausaouee oxno Cucok yanos flepeso nporpanm
ManeTuposaHme
7@ ocrance v ] Q
OTcAexnBaHne 8 B KommenTapuii v
B

© ® fanxa
10 -

©

& Unen

q 12 - <nycroi> 3
13 Y. Busos
14 3= var_2=2 *force()
15 @ B Fcan ..
16 =| <nycroii>
17 & Cuenapuir

18 % fepexmouaren ...

4% o xEBEZ

[0 nobasnenne nocnesosaTentHoOCTI «epe s 3amyckom»
19 O raivep_1 [ veTaHoBKa UCKO AHbIK BHAHEHURA NePEMEHHbX

20 9 I PaznomuTe [ BeckoneuHLIn LKk Mporpanmel

21 @ HasansHoeonox

22 @ = Hanpasnerme

25 © it focnesoearensuoe Teflogopa “

23S XKBETS

Jobasienne noceaoBarenbHocTr BKieper 3amyckoMBsb

Bribepure sTOoT py1azkoK, 9TOOBI 106ABUTH B MPOrPAMMY OCOOYIO CEKIIMIO, KOTOPas MOSBUTCS

OJIMH pa3 BO BpeMs 3allyCKa IPOrpaMMBbl.

YcramoBka NCXOTHBIX 3HAYEeHU nepeEMEeHHBIX

Bribepure 310 mose, 9T0OBI 33aTh 3HAYUEHUS TEPEMEHHBIX TIPOTPAMMBI.

1. BoibepuTre mepeMeHHYIO0 B PACKPBIBAIONIEMCS CIIMCKE WX B IIOJI€ BHIOOPA MEPEeMEHHbIX.

2. BBenure BbIpakenue [yt BLIOPAHHON mepemMeHHOi. /laHHOe BhIpaKeHHe 33/1aeT 3HAMECHUE

IepeMeHHO# BO BpeMd 3allyCKa IIPOTrPAMMBI.

3. Bosr moxkere BoiOparh duraxkok lcnonp3oBars 3Hadenne U3 MPEIbIAYIIero 3amycka, IT00bI
UHUIMAIU3UPOBATH [IEPEMEHHYIO CO 3HadeHueM u3 Bkiajaku [lepemennbie (cm. 15.4).
DTO TO3BOJIUT COXPAHATH 3HAYEHUS TEPEMEHHBIX MEXK Y 3aIlyCKaMu mporpamMmbl. [lepemennas
MOJTyYaeT CBOE 3HAYEHWE W3 BHIPAYKEHN S TTOCIIE TIEPBOTO 3aITyCKa TTPOTPAMMBI, & TaKKe MOCIe

O4YHCTKH BKJIQJKH 3HAYEHUMN.

Hrobbl yaaurh 1EPEMEHHYIO U3 IIPOIPAMMbL, HEOOXOAMMO yKa3aTh JJisd HEe 1yCToe uMst (T0JIbKO

upobe).

Beckoneunbrit MUK TPOrpaMMBbl

Bruibepure 3T0T Bh1aXKOK, YTOOBI BKIIOYUTH HEIPEPLIBHOE BLIMTOTHEHNE TTPOIPAMMBIL.
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UNIVERSAL ROBOTS 15.3 Bruagka BxI'padbukaBm

15.3

Bxnanka BxI'padukaBm

Mepewmelene

1 ¥ nporpamma posora ~
KoHTponkHan 2 9 o Mover

TotkE @ Kowtponsras_toy
Hanpasnerie @® repemenran

9 | ¥ MepemewenneKpyra
OXmMAaHUe

@ roweunan_Touk_1

3
4
5
6 @ vepes_roury_1
YeTaHoBWTE 7

8 = Ycranosuts
9

BenneiEakowee

Oxusarme
okHo B omus

10 @ scnnusasouee oxHo
CRAEAEE 11 @ ocranos
4 12 B KommeHTapuit I
13 ¢ m namka
Nanka 1 - <nycroii>

)

18 3= var_2=2*force()
18 @ B Ecom..
20 = <nycroii=

KommeHT 3puid

21 & cuenapuir
22 & [lepeknioyarens ..
23 ® raivep_1

LS XEBREE

I'paduaeckoe mpeacrapiaenne Tekyineil mporpammbl pobora. Tpaexkropus IITU orobpazkaercs
B TPEXMEPHOI MOe/n, B KOTOPO# CerMEeHThI ABUKEHUS MOKA3aHbI 9€PHBIM I[BETOM, & CEIMEHTHI
KPYTOBBIX JIBUKEHUiT (Iepexobl MEXK/y CErMEHTAMU JIBUKEHUs) — 3€JICHbIM. 3eJIeHble TOUYKU
obo3zuauarot nomoxkerus [ITU B kazk 101t KOHTPOILHO TOUKe TpOrpaMMbl. T pexmepHoe n300parkeHne
MaHHUIIYJIATOPa POOOTA MOKA3BIBAET TEKYINee IOJIOKEeHNe MAHUIYIATOPa POOOTa, a 3aTeHEHHbIE
YYIACTKH MAHUITYISTOPA POOOTA MOKA3BIBAIOT, TI0 KAKON TPAEKTOPUU MAHUITYISTOP podoTa coOupaercs

mepeiiTi K KOHTPOJIbHONW TOYKE, BHIOPAHHON B JIEBOH 9aCTH IKPAHA.

Ecnu rexymee nonmoxkenne LITU pobora 6,1m3K0 K mipeaeaam mIoCKOCTH 6€30MaCHOCTH HJIH IIJIOCKOCTH
cpabaTbIBaHus, UM OPUEHTAIMS HHCTPYMEHTa poboTa O/im3Ka K Ipeey ITPAHUIbLI OPUEHTAIIHH
uncrpymenta (cm. 13.2.5)6yaer orobpazKkeH TpeXMepHbIl [IPeesl IPAHMUIL.

[Ipumeuanue. [lpu BbIMONHEHWH TPOrpaMMbl POOOTOM, BH3yaau3allus MIPEIEIOB TPAHUIL OyIeT

OTKJIIOY€HA.

IIpengensr mmocKoCTH GE30MACHOCTH OTOOPArXKAIOTCS YKEJITHIM W YEPHBIM I[BETAMH C HEOOJIBITON
CTPEsIKO, ODO3HAYAIONIEH HEPIEeHINKY/Ip K IIJIOCKOCTH — CTOPOHY ILIOCKOCTH, HA KOTOPO#
pasperero no3uinonuposanue [ITU pobora. Ilnockoctu cpabaTbiBaHusa OTOOPAIKAIOTCS CHHAM

U 3€JIEHBIM I[BETAMU C HEeOOJIBINON CTPEIKOil, yKA3bIBAIOIIeH HA YacTh MJIOCKOCTH, HA KOTOPOit
AKTUBHBI TIPEJIEJIBl HOPMAILHOTO pexkuma (cM. 13.2.2). TIpemes rpaHuiipl OpUEHTAIIMN HHCTPY MEHTA,
0003Ha49aeTCs MIaPOBBIM CEKTOPOM C BEKTOPOM, 0O03HAYAIONIIM TEKYIILy 0 OPUEHTAIUIO HHCTPY MEHTA
pobora. BuyTpenHsis 9acTh CEKTOPA SABJISIETCS PA3PEIIEHHON 00I1aCThI0O OPUEHTAIINN HHCTPYMEHTA,
(BexTOpA).

Ecnu nienesoit IITU pobora GosbItie He HAXOAUTCS BOIU3U TIPEIEIA, TPEXMEPHOE MPEICTABICHNE
mepecraer orobpaxkarbesa. Ecau IITU mapyrmaer winm HaAXOIUTCS CIUIIKOM OJIM3KO K TIPEIETy

CPaHUIIbl, BU3ya/Iu3alud [Ipejesia CTAHOBUTCA KPACHOIO IIBETA.

TpexMepHyI0 MOAETb MOXKHO YBEJIUIUTH W MOBEPHYTb, YTOOBI BLIOpPATH OOJee yIOOHBIN yros
o030pa ManumyasTopa pobora. C TMOMOIIBI0 KHOMOK B MpPaBO# BepXHEH 9acTé IKpaHA MOXKHO
OTKJIIOYATh pa3/indHbie TpadudecKre KOMIIOHEHTHI TpeXMepHON Mmomenu. Haxkarnme HUKHEH

KHOIIKH [I€PEKJIIOYAET BUAMMOCTD OJIMKANIINX [IPE/IEJI0B IPAHMII.

e-Series
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15.4 Bxnanka BxlIlepemennnieBm UNIVERSAL ROBOTS

15.4 Bxkanajnka BrllepemennbieBm

MepemeLyenne

1 ¥ Mporpamma pobota ~
KoHTPOsLHasR 2 9 o Mover
L) 3 @ KoHTpONeHas_ToY
HanpaeneHue 4 © Nepewerinan
5 @ ¥ Mepemewenuekpyra
TR 6 @ uspes_rouky_1
AT 7 @® ronesnan_tour_1
8 == ycranosuts
S::g“‘“""““ 9 B oxusanne
10 B Bcnausanwee okwo
TR 11 @ ocramos
KoMMeHTapwit q 12 ® KoMMeHTapui 3
13 ¢ ® fanxa
Manka 14 = <nycrolis

&
> Bononuurensio 15 @ & Uuxn

16 =) <nycroii>
7 L Brizos

18 a= var_2=2 *force()
19 @ & Fcom..
20 - <y

21 & cuenapui
22 % fepexmovarens ...
23 ™ raiimep_1

285 x B

[0 oTobparkeHue KOHTPONLHLI ToYEK OuMCTHTL

Ha pknauke Ilepemennbie 0T0OpazkarTCsd aKTyaJbHble 3HAYEHUs] [IEPEMEHHBIX B BbLIOJIHAEMO
porpaMmMe, a TakzKe XPAHUTCH CIIMCOK IIePEMEHHbIX M UX 3HAYEHHMH MEXKIy BbIIOJIHEHUSIMU
nporpammbl. OHa 0TOOparkaeTcs TOILKO KOI/IA 33/1aHa WHMOpMAaIis st OTOOparKeHMsI Ha, Heil.
Ecan napamerp BkOToOparkenne KOHTPOILHBIX TOUYEK B BKIIIOUEH, TEpEeMEHHbIE KOHTPOJIHHBIX

TO4YEK OyayT OTOOPAKATHCS B CIIHACKE.

15.5 bBazoBbie y3Jibl IPpOTpaMMbI

15.5.1 Tlepemerenne

Y o posr ~ Nepemewenne
N/ WWabnosl 2 ¢ o Moves YianuTe, Kak poBOT ByeT NepeMeL|aTECH MEM A MPOMENyTOMHEIMA TOHKaM.
3 ® KowtponsHas_To4
s - MPUBEAGHHEIE HUXKE SHAYSHUA OTHOCATCA KO BCEM MPIBEAEHHLIM HIKE KOHTPOLHLIM TOUKEM 1 33BUCAT
4 e Yerawosure OT BLIGPAHHOr0 TVNa NEpeMeleHyA
Yeunme 5 B 0oxuaznne
6 [ scnsssanwee oxHo YeTaHoeka LITU CKOpOETL couneHeHMA
ManeTuposaHue
7 @ oeranos [ncnonsscaate aktrerye Ut ~| [ 50,0] “1c
OTcnexusarue 8 @ Kowmentapuit
KoHBeitepa 9 © mm manxa NeTans YCKOPEHIE COHAEHEHNA
10 =) <ny [pcrosarme -] | 80,0] °1ct
11 9 & Unkn
g1z =] <nycroii> I
13 g Busos [ vcnoassosanme yraos counerermin
14 3= var_2=2 *force()

15 § B Fcan ..
16 -

- "
17 & Cuerapuin

18 . [lepexntouarent ...
19 O raimep_1
20 @ El Pasnomuts

21 @ Hauansroelonox:
22 © -+ Hanpasnenme
25 © iii focnesoearensuoe Teflogopa

v

295 XBEE

KOMaHILa HepeMeCTI/ITb UCTIOJIB3YETCA OJIA YIIPDABJICHNA JIBUKEHUEM po60Ta C IOMOIIIBIO KJTIOYEBBIX

KOHTPOJIbHbBIX TOY€K. KOHTpO.HbeIe TOYKH JOJIZKHDBI ObITH BKJIFOYEHbBI B KOMaHYy HepeMeCTI/ITb.
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UNIVERSAL ROBOTS 15.5 BazoBbie y3Jbl IPOrpaMMbl

Komannma Brllepemectuts B onpenenser yckopeHne u CKOPOCTb TIEPEMEIIEHNST MAHUTTYIISITOPA,

poboTa MexK 1y ITUMUA KOHTPOJIbHBIMH TOYKAMU.

Tuner ABUKEeHUI

Bor moxkere BoiOparb ofun u3 rpex tunos jsuxkenus: Movel, Movel u MoveP. Onucanue

KazKJI0ro THUIIa ABU2KE€HHNE IIPUBOAUTCA HHZKE.

* movelJ UCTIOIBL3YETCA 719 BBHIMOJTHEHNUS TBUKEHNM, KOTOPbIE PACCINUTAHBI B 30HE COUIEHEHUH
ManuiysigTopa pobora. CowieHeHus: HACTPOEHbBI HA, OJJHOBPEMEHHOE 3aBEPIIEHUE [IEPEMEIICHUS .
IIpu takom Twime ABUKEHWS TPAEKTOpUs MHCTPyMeHTa mmeer (opmy Kpupoit. las storo
THUIA [JBUYKEHWI HCIOJIB3YIOTCS Takue OOIue MmapaMerpbl, KaK MaKCHMaJjbHAs CKOPOCTh
COYJIEHEHTIsI M YCKOPEHTE COMIeHeHNsT, yKa3anubie B / n /2 coorercTenno. Ecim tpeGyercs,
4T0OBI MAHUIYJIATOD POOOTA OBICTPO HEPEMEIIATICH MEXK Ty KOHTPOIbHBIMA TOYKAMYU HE3ABUCHMO
OT TPAEKTOPUHU WHCTPYMEHTA MEXK/Iy ITUMU KOHTPOJIBHBIMHU TOYKAMHE, PEKOMEHTyeTCsi BLIOPATH

3TOT THIT JIBUKEHUMN.

* moveL ucnosb3yercs 1ist JUHERHOrO NepeMeNIeHns eHTPaIbHON Touku uncrpymenTa (IIT)
MEXK/Ty KOHTPOJBbHBIMYM TOYKAMHU. ITO O3HATAET, UTO KAXKIOE COUIEHEHNE BBITIOIHAET OOJIee
CJIOZKHO€ [IBHJKEHHEe, 4TOObI MHCTPYMEHT OCTABAJICd HA HpAMOil Tpaekropuu. s sToro
THIIA ABUKEHUI MOXKHO 33/1aTh TaKKe OOIKe mapaMeTphl, KaK TpedyemMasi CKOPOCTb HHCTPYMEHTA

U YyCKOpEHUe WHCTPYMEHTa, yKa3anubie B / u / 2 COOTBETCTBEHHO, & TAKIKE JIeTATb.

* moveP ucrnomab3yercs s TUHEHHOTO MepeMeNIeHrss HHCTPYMEHTa, ¢ TIOCTOSTHHOM CKOPOCTHIO
MPY BBIMOJHEHUU KPYTOBBIX IBUXKEHUN ¥ MPEIHA3HAYEH I BBITOJHEHUS DA OMepaIuit
00pabOTKM, HAIPUMED HAHECEHUS KJIes WJIU pachblieHus. BesmduHa pajuyca KPYyroBblxX
JIBUZKEHWI [0 YMOJYAHHUIO sIBJSETCs ODIUM 3HAYEHUEM JIjisi BCEX KOHTPOJIBHBIX TOYEK.
Yewm MeHbIle 3HaUEHUE, TEM 00JI€€ OCTPBIM OYIET yroJ MOBOPOTA TPAEKTOPHUHU, TOTIA KaK
npu 6oJiee BHICOKOM 3HAYEHUU TPAECKTOPHUs OyIeT mjaaBHei. [Ipu IBMKeHUN MAHWUITYIATOPA
pobora 10 KOHTPOJIbHBIM TOYKAM C IIOCTOSHHON CKOPOCTBHIO OJIOK yIpaBjieHus pobOTOM He
MOXKeT KJIaTh OMEPAIlid BBOJA-BBIBOJA W JEWCTBHS omeparopa. IIpu 3TOM JIBUMXKEHUE

MaHUIYISTOPa POOOTA MOXKET OBITh TTPEPBAHO WM MPOU3OIIET 3AIMUTHBIN OCTAHOB.

e Bosmoxuo mgobasienue nepementoii Circle move k moveP nms coBepiienust KpyroBoro
nBuKeHnsi. PoO0OT HauYMHAET JBUYKEHWE W3 CBOETO TEKYINErOo TOJOXKEHUS WU WCXOTHON
Touku, npoxoauT TouKy ViaPoint, ykazannyio Ha jyre okpyzkuocru, u touky EndPoint,
KOTOPOI 3aBepINAETCsT KPYrOBOe JBUKEHUE.

Peskum ucnomb3yercst 1 paciera OpUEeHTAINH HHCTPYMEHTA, TOCPEICTBOM JIyTH OKPYKHOCTH.

Pexxum ObiBaer:
— OUKCUPOBAHHBIN: TOJBKO UCXOIHAS TOYKA UCTIOIb3YETCS IS OIPeIeIeHNsT OPUEHTAIII
WHCTPYMEHTa,

— Heorpanwuennsrit: wucxoanas Toduka mpeoOpas3oBbiBaercs B ToYKy EndPoint, 4Tobb

OTpEIESTUTH OPUEHTAINI0 NMHCTPYMEHTA
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1
Y Mporpauma posota ~ MepemewenneKpyra
2 fbH voer
[E— 3 © Konrponsnas tou KpyroBoe AuKeHe BLINOAHASTCA MO TpeM Wi
4 @ ¥ Mepemetenmekpyra KOHTPOIbHBIM TOHKEM: KOHTPOMbHEA TOHKS Mepes, oY N
yanom CircleMave, koHTpoakHan Touka (1), ViaPoint Lo
Yeunne 5 © sepes_roury_1 (2) v EndPoint (3) —
6 @ romeunas_touk_1
e IO B (UKCHPOBaHHOM perXAME: (
7 = YcraHosuTs OPUEHTELNA AEHHOTO ABUKEHUR ONPe AEAeTCA \
s Eo WEXOAHOT TOUKO POBOTA, TaKiM 06pazoM PoBOT p
OTenexusarue uaEHIE COXEHUT 3TY OPNEHTALIMO OTHOCHT EAIbHO Kpyra /
KowBeliepa s [ scnausanuee oxno MOCPEACTEOM MPOMEMYT GHHO M KOHEHON TO4EK /
ABVBKEHMS, _‘
10 © ocTaHor 1
11| @ KowmenTapuii ‘ { °
\
q 12 © w8 Aanxa 3 -
13 = <nycroii=
14 9 & Uuen
15 = <nycroii> BIGPATE PEXIM ANA OPUEHTALIMA N0 OTHOWEHID K KPYTY
16 Y. Busos @ duKcUposaHHan
17 2= var_2=2 *force() O HeorpanusenHasn
18 @ B Fcan..
19 | <nycroii=
20 & cuenapuis
21 & flepexnioqarens ...
22 O raivep_1

23 PaznoxuTe
?H o

23S XBRET

O61e napaMerpbl
Ob61e mapaMerpbl B IPAaBOM HUXKHEM YTy SKpaHa llepeMecTuTh MPUMEHSIOTCS K JIBHYKEHUTO
OT TIPEIBIAYINeH TMO3UIUN MAHUIYIATOPa poO0OTa K TEPBOM KOHTPOJIBHOM TOYKE 10 KOMAHIE, a
OTTyJIa K KaxKa0# n3 ciaenyoomux Touek. Hacrpoiikn komanast Bkllepemectuts B He mpuMensioTest

K TPAeKTOPHH, HIAYIIeH n3 mocIe Heil KOHTPOIbHON TOUKY, 3aanHoi KoMmanxoit BkIlepemecturs Bb.

Brioop ITU

Crocob siBrkeHus pobOTa MeXK/Iy KOHTPOJIBHBIMEU TOYKAMU HACTPAUBAETCS B 3aBHCAMOCTH OT
BeiOpannoii IITU: mons3oarensckas UTH unu akrusnas LITU. @yuxknus UraopupoBaTh aKTHBHYIO

HTHU no3Bosisier JaHHOMY JIBUMKEHWIO MEHATHCA OTHOCUTEHHO (DJIAHIA WHCTPYMEHTA.

Yceranoska IHITU gna aukenms
1. Ilepeiimure Ha 3Kkpan BKIaaKa BrIIporpammaBm, urodsr yeranosurs IITU, kKoTopyto 6ymer
HCIIOJIb30BATh KOHTPOJIbHBIE TOYKH.

2. B paspene BkKomangaBm B packpbiBaiomemMcsi MEHIO ¢ 1IPaBO# CTOPOHbI BbIOEpUTE THII
JIBUYKEHHUS.
3. B pasnene Br/IpuxenneBm BbiOepuTe mapamMeTp B PACKPBHIBAIOIMIEMCS MEHIO YCTaHOBHUTH

[T

4. Broibepure pyukmuio Ucrnonb3oBars aktusHas LITU niu Beibepute nonbp3osarenbekyo ITTU.

Taxxke moxkHO BhiOpaTh Urnopuposars aktusuyio [ITU.

Buibop meramn
30HBI geTajieil, B KOTOPBIX OYIyT HAXOAUTHCS KOHTPOIhHBIE TOUuKM KOMaHabl BkIlepemectuts B
[IpU YKA3aHUK STUX KOHTPOJBbHbIX TOYeK (cM. padzen 16.3). Dr1o o3Hauaer, 4To 1PHU yCTAHOBKE
KOHTPOJIBHOM TOYKH IIPOrPaMMa 3allOMHUT KOOPAUHATHI MHCTPYMEHTA B 30He BLIOPAHHOM /J1eTaJiu.

CymecTByeT psifi 00CTOSATENIHCTB, TPEOYIONINX 0COOOTO PA3bACHEHUS:

OTHOCHTEIHLHBIE KOHTPOJIbHbIE TOYKN BbI6paHHaﬂ JE€TaJIb HE BJIINAET Ha OTHOCUTEJIbHBIE KOHTPOJIbHBIC

rouku. OTHOCHTEILHOE ABU2KEHNE BCEIr'/la BbIIIOJIHACTCA OTHOCUTE/IbHO OpUEHTAIUA OcHoBanns.
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UNIVERSAL ROBOTS 15.5 BazoBbie y3Jbl IPOrpaMMbl

Cruise

Deceleration

Acceleration

Speed

Time

Figure 15.1: Ilpodwunp ckopoctu aBuwkenusi. KpuBas pasjejeHa Ha TPU CECMEHTA: YCKODPEHHE,
mepeMeIenre u 3aMejieHne. Y poBeHb (ha3bl MepeMeIeHns 3aaeTCd HACTPONKON CKOPOCTH [IBUKEHUS,
a kpyTu3Ha ¢a3 yCKOPeHUsS U 3aMe/JIEHUs 33JA€TCs MapaMeTpoM YCKOPEHUs.

ITepemennbie KOHTPOJIBHBIE TOYKU [Ipu mepemerenny MaHUIyIITOPa POOOTA B TEPEMEHHY IO KOHTPOJIHHY O
TOYKY BBIIOJHAETCH PAcder UeHTpasibHoll Touku uncrpymenta (IITH) B Buge xoopaunar
IIepEeMEeHHOM B CHCTeMe KOoopauHaT BeiOpannoii nerasau. [lo 3Toit npuyanne qBuKeHe MAHUITYIATOPA

poboTa K mepeMEHHONW KOHTPOJIBHOM TOYKe DyAeT M3MEHATHCS MTPU BBHIOOPE IPYTroi JeTaJIn.

HepeMeHHaH JeTaJin Bpoi MmoxkeTe n3MeHuTs mosIozKeHne J€TaJIl BO BpEeM4 BBIIIOJTHEHUA IIPOrPaMMBI,

HA3HAYUB TOJIOXKEHNE K COOTBETCTBYIONIEN TepeMeHHOM!.

Ucnonp3oBanue yrios codsienenuit

B kadecTBe ajbTEpHATHUBBI [JI TPEXMEDPHOTO TOJIOXKEHUS MOYKHO YCTAHOBHUTH (DJIAZKOK PsIIOM
¢ dynkmueit lcnonb3oBanne yrioB COUJIeHeHUs Tpu ucnojb3osanun Moved mist onpenenenus
KOHTPOJIbHBIX TOYEK IIPH MOMOIIM yIJIOB couneHennit pobora. Ecmu dyuknma Vcmonbp3oBanume
yrI0B cownenenns BraoueHa, IITU u onmun merann HeaocTymHbI. KOHTPOTBHBIE TOUKH, ONPEIETeHHBIE
¢ momoIbio dyukuy Vcrnoipb30Banue yriioB COUJIEHEHN ST, HE PETYIUPYIOTCS MPHU MEePeIadn TPOrPAMMBL

MeXKIy poboTamu.

QukcupoBaHHasg KOHTPOJIbHAS TOYKA

o IR rootme  repecne

HUTenLHO

L (] mborawua posora ~| KoHTponkHas Touka
- o [ 7] wonmpomsan rox

9 |V MepemewenueKpyra
& e _
@ roweunan_Touk_1

- YCTaHOBHTE |

Yeunue

ManeTuposatue

OTenexnsaHue B Oxunanve

KoHBefiepa

R

[ scnnusaiouee oo

1 O ocrers

11 B KomMeHTapwii
4 12 ¢ wm nanka I
13 =] <nycroi> @ venonssonat obuni paauyc kpyros.. (@) McnomssosaTs obue napameTp
1408 uer O Kenrosoe aswocerme cpammeon () cxopocrs ukcTpyuenta »
1s =] <nycroii> 25 YCKOpeHUe MHCTPYMeHTa 12
16 1a Brsos
17 2= var_2=2 *force() O fre -
18
19
20
21 * [lepeknioyarent ...
22 ® raivep_1
23 © |2 Paznomuts “
Lo6agurs Until

YRR 1l
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Touka Ha TpaekTopuu poboTa. KOHTPOIBHBIE TOYKW — ITO CaMas BAYKHASA YACTH MPOTPAMMBI
MaHuiyasgTopa pobora. OHu yKa3bIBAIOT POOOTY, I1€ OH JOJKEH HAXOAUThCA. s mporpaMMupoBaHust
KOHTPOJIBHON TOYKH € (GUKCHPOBAHHBIM TOJIOZKEHHEM HEOOX01MMO (DU3NIECKY TIEPEMECTUTh MAHUILYIITOD

poboTa B 3TO MOJIOXKEHHE.

O6y4enne KOHTPOJIbHBIX TOYEK
OO0ydenne — 3TO TEPMUH, KOTOPBIN MCIOJIb3YeTCs /IJI BHECEHWS B MAMATh POOOTA MOJIOKEHUS
OTU no orHOmEHWIO K AeTaau Jjisi KOHKPETHOrO TmpuMeHeHus. JIas oOy<ueHus KOHTPOJIHHOM
TOYKU CJIeIyiTe HHCTPYKIUAM HUXKE:

1. Bo Brnagke BxlIIporpamvaBm mobaBbre Y3es mepeMernenus.

2. B y3ie mepemertieHns BOCIOIb3yiTeCh packpbiBatonmmcs Merio Ycranosutb LITHU qinsa ycranosku

IITN.
3. B y3ne nepemerenust BOCIOIB3YHTECH PACKPBIBAIONIUMCS MeHIO JleTasib [1i1st BBIOOPA IeTaJIn.

4. B yzie mepemerrienusi BOCIONb3yiTech Pexkumom oOydenus: nwin [loaraarkuBanmem podbora B

HEOOXOIUMOE IOJIOYKEHNUE.

Ncnonb3oBanue KOHTPOJIbHBIX TOYEK

Ucnonb3oBarme KOHTPOILHBIX TOUYEK O3HAYAET MPUMEHEHNE BHECEHHOTO B TTAMSATh COOTHOIIEHUS
vexkay nmeranbio u IITU B koukperwoii curyaruu. CoorHomienne mexgy aetanbio n LITHU,
MPUMEHEHHOE K BLIOPAHHON JAETAJH, TO3BOJISIET JOCTUTHYTh HeobxoauMoro pacnomoxkennsa [ITI.
ITocsie 3TOr0 POOOT BHIYUC/IAET PACIOIOKEHNE TAKUM 00pa3oM, 4Tobbl Tekymas aktuBHas [[TU
gocturna nosoxkerus UTU. nsa ncnonb3oBanns KOHTPOJBHBIX TOUYEK CJEAyiTe MHCTPYKITUAM

HHZKe:

1. Bocnomnb3yiiTech CyIecTByIOIIell KOHTPOJIbHON TOYKOW B y3Ji€ IepeMeleHns nin 100aBbTe
KOHTPOJIbHYIO TOYKY B JIPYTO# y3€/ ImepeMeleHnsa
(Haupumep, cKOLMPY#TE U BCTaBbre uid BocLosb3yiirech kHoukoit BKCebuikaBib Ha KOHTPO/IbHOM

TOYKE).
2. ¥YcranoBure Heobxomumyio IITU.

3. YcranoBuTe HEOOXOIUMYIO JIETAD.

VYcraHoBKa KOHTPOJIBHONW TOYKH

HasBanus KOHTPOJIbHBIX TOY€K

KoHTpobHbIi TOYKY aBTOMATHYECKH MOJTYyIAI0T YHUKAIbHOE Ha3BaHue. VIMsa MOXKeT ObITh N3MEHEHO
mojb30BaresieM. Haskarmem 3HAYKA 3BEHA, MOXKHO CBS3aTh KOHTPOJIHHBIE TOYKH W BBIMOJHUTH
obmen umudopmanueit o monoxkenunn. pyras mHGOpMAaInna 0 KOHTPOJIHHON TOYKE, HAIIPUMED,
PaJuyc KpyroBoro JBUzKeHUs, CKOPOCTb M YCKOPEHUE MHCTPYMEHTA,/ COUICHEeH s, HACTPANBAETCs

OT/IeJIBHO /1714 KaXKJI0i KOHTPOJIBHOW TOYKHU, JaXKe €CJIM OHU YK€ CBA3AHBI.

Kpyrosoe gsmxkenne

Kpyrosoe nBukenne mo3BOISI0T POOOTY MIABHO MEPEMEIIATHCI MEXKTY ABYMs TOUYKAMU TPACKTOPUN

0e3 OCTAaHOBOK B KOHTPOJILHOM TOYKE M€Ky HUMU.

IMpumep PaccMoTpuM omeparyio 3axXBaTa W MEPEMEIIEHUs B KAYeCTBe IpuMepa (CM. PHCYHOK
15.2), rue poboT B HACTOSAIIMA MOMEHT HAXOAUTCH B KOHTPOJbHON Touke 1 (WP 1) u nosken

BBIIIOJIHUTH 3aXBaT 00bekTa B KOHTpOsbHOI Touke 3 (WP _3). Bo m3bexanme CTONKHOBEHU €
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obobekToM u apyrumu npenarcrBuaMu (O) pobor momken gsurarbes Kk WP 3 B mHanpasienun
u3 kourposibHoit Touku 2 (WP _2). Takum o6pa3om, Tpu KOHTPOJIbHBIX TOYKHU y4aCTBYIOT B

CO3/IaHWH IIyTH, YIOBIETBOPSIOIIET0 TPEOOBAHUSIM.

WP_1

o— T We_2

® e

Figure 15.2: WP _1: naganpuoe nosoxenne, WP 2: npomexyrounas Touka, WP 3: mnonoxenue
3axBara, O: mpensiTcTBUe.

Be3 uzmenenus apyrux HaCTPOEK poOOT OyJIET OCTAHABIMBATHCS B KAXKJI0H KOHTDPOJIBHOM TOUYKE
nepes, TeM, KaK LIPOJOJRKUTD JBukenue. s manHoii 3amaun ocranoBka B WP 2 me apiisiercs
ONTUMAJILHBIM BAPUAHTOM, IOCKOJIBKY /115 IJIABHOTO ITOBOPOTA IMOTPEOOBATIOCH OB MEHDBIIIE BPEMEH!
U SHEpruum C coOJifoeHneM Bcex TpeboBamwmit. Jlomyckaercs mazke TO, 9TO PoDOT HE JIOXOIUAT
moTHOCTHIO 10 WP 2] MOCKOMIBKY Tepexo] OT MepPBO#l TOYKHU TPAEKTOPUH KO BTOPOH MPONCXOIAT

BO/IU3H JJaHHOI'O IIOJIOZKEHMA.

Ocramoska B WP _ 2 MoxeT OBITH OTMEHEHa 3a CYeT HACTPOHKN KPYTOBOTO ABMKEHHUS ISt KOHTPOJIHHOM
TOYKHU, 9TO IO3BOJUT POOOTY PACCUYUTATDH ILJIABHBIM MEPEXO/ K CAEAYIONENl TOUYKE TPAEKTOPHH.
OCHOBHBIM TIAPAMETPOM KPYTOBOTO [BUXKEHWs SIBJIsIeTCS paauyc. Ecam pobdOT HAXOIWTCS B
npejesiax pajanyca KpyroBbIX ABUKEHUH JJ1d KOHTPOJIbHOI TOYKHM, TO OH MOXKET HadaTh KPYTrOBOe
JIBUZKEHHME M OTKJIOHUTHCS OT MCXOAHOIO MAPIIPyTa. TO HO3BOJUT PODOTY OCYHIECTBIAATH DoJiee

ObICTPbIE U IIJIABHBIE [IEPEMEIEHN s, IOCKOJIbKY €My He HYKHO 3aMe[JIATHCs 1 TOBTOPHO YCKOPATHCS.

ITapamerpsr KpyroBobix apmkenuidt [loMHMO KOHTDPOJIBHBIX TOYEK HA TPAEKTOPHUIO KPYTOBBIX
JIBUZKEHUI BJIMsIET HECKOJIbKO MapaMeTpoB (CM. pUCYHOK 15.3):

® DaaMyc KPYTrOBHIX JABUKEeHWH (T)

® HaYa/bHAs ¥ KOHEYHAs CKOPOCTh poboTa (B mosoxkenun pl u p2 COOTBETCTBEHHO)

® BpeMd JIBUKEHUA (Haan/IMep, YCTaHOBKA ONIPEACJIEHHOTO BpEMEHU JJIA TPACKTOPUU MMOBJINACT

HA HAYAJIBHYIO/KOHEYHYIO CKOPOCTHL PODOTA,)
® BUIBI TPACKTOPUil JJisi KpyroBoro asuzxkenus ot u Kk (MoveL, MoveJ)
Eciin 3azan paauyc KpyroBbIX ABUZKEHHII, TO TPAEKTOPHUsS IBHXKEHUs MAaHUIYJIATOpa pobora
IJIABHO ODOTHET KOHTPOJIBHYIO TOYKY, HE /IaBas MAHUIYISTOPY POOOTa OCTAHOBUTHCS B HE.

Kpyrosbie nBmKenust He MOTYT TIEPECEKATHCS, TOITOMY HE YIAACTCS YCTAHOBUTH PAIUYC KPYTOBBIX
JIBUKEHWUI, KOTOPBIA OyIeT mepecekaThCst C PAINyCOM KPYTOBBIX IBUKEHU MPEIbIAYINE U CJIeIy I0eit

KOHTPOJIbHON TOYKH, KaK IIOKA3aHO Ha PUCYHKe 15.4.
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WP_1

@ p 3

Figure 15.3: Kpyrosoe asumxkenue Bokpyr WP 2 ¢ pagumycom r, Ha4ajIbHOE IIOJIO2KEHHUE JJIs KPYTOBOI'O
JBH2KEHMS B Pl M KOHEYHOE IIOJIOKEHHUE Jijist Kpyrosoro japmkenus B p2. O — upensarcrsue.

I WP_2 |

®
e )

\
\V4
N
1\
[
T
\
*

O

Figure 15.4: TlepekpbiTre paauyca KpyroBoro JABU:KeHUs He gomyckaercs (*).

YcaoBHBIE TPAEKTOPUYM KPYTOBBIX ABUXKeHW Ha TpaeKTOpwWio KPYTOBBIX JABUKEHUIM BIIASET
KOHTPOJIbHAS TOYKA, /I KOTOPOH 3a/laH PaJnyC KPYIOBBIX [IBUKEHHI, & TaK)Ke CJIeyIOnas
TOYKA B JepeBe mporpammbl. 10 ecTh B mporpamme Ha puUCyHKe 15.5 HAa KPYrOBOe [IBH2KEHUE
Bokpyr WP 1 Biuster WP _ 2. Takas mociie/1oBaTeIbHOCTh CTAHOBHUTCS OOJIee OUEBH/IHOW TIpu
KpyroBoM ABmykennu BOKpYr WP 2 B gamnnoMm npumMepe. CyniecTByeT JBa BOSMOXKHBIX KOHEUHBIX
[IOJIOXKEHHU S, IIO9TOMY PODOT [I0/2KEeH IIPOAHAIU3UPOBATH TEKyllee 3HadeHue udpPoOBOro_ BXOIa

[1] y2ke B HAUaJIE BBIIOJIHEHUST KPYTOBBIX JBUXKEHUI, 4TOObI OLPEIEIUTD CJIEYIOLY 0 KOHTPOJIbHYIO
TOUKY JIJIf KPYTOBBIX JIBUKEHUIT. DTO 03HauaeT, 4To ycaosue Ecnu...rorma (uiu apyrue HeobXoauMble
OTIEPATOPHI /7151 OTTPEJICTIEHN CAeAYIOMIEl KOHTPOJHHOM TOUKH, HATPUMED, TEPEMEHHBIX KOHTPOJTbHBIX
TOYEK) AHAJIM3UPYETCs Lepejl TeM, Kak pobor dbakrudecku gocruraer WP 2, 4ro B onpejesienHoi

CTEIIeHU ABJIAEeTCA aJIOTUIHBIM, €CJIH PACCMAaTPUBATDH 3alIPOrPpaMMUPOBAHHY IO ITIOCTIE€I0BATEIbHOCTD.

Bepcus 5.5 I1-51 e-Series

Arropckoe mpaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuineHsr.



Arropckoe npaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuimeHsr.

UNIVERSAL ROBOTS 15.5 BazoBbie y3Jbl IPOrpaMMbl

Ecim KoHTpObHASA TOYKA ABISETCS TOUYKON OCTAHOBA M COTTPOBOXKTAETCS YCIOBUSAMU JIJIS OTTPETIETEHU S
caieyoeil KOHTPOJIbHOM TouKK (Hatpumep, komanaa I/O), To BblIoIHEeHUE YCJI0BUS IPOUCXO/UT,

KOI/[a MAHUITYJIATODP POOOTA OCTAHABINBAECTCH B 9TOM KOHTPOJILHON TOUKE.

MoveL

WP I [ ] WP_1

WP 1 (kpyroBoe aBuzkenue) ", i

WP _ 2 (kpyroBoe JBuKeHVE) e

ecom (nmmdposoii _Bxox [1]) Torma ’ '
WP_F 1

uHaTe

WP _F 2

WP_F_2

Figure 15.5: WP I saBiisiercss Haua/ibHOM KOHTPOJIBHOM TOUYKOM U BO3MOZKHbI JIB€ KOHEUHbIX KOHTPOJIbHbIX
Toukn WP F 1 mw WP_F 2 B 3aBucuMocTn OT ycjaoBHd. YCJIOBHWE €CIW AHAJU3UPYETCHA, KOTa
MAHUIYJIATOP POBOTa HAUUHAET BTOPOE KPyrosoe apuzxkenue (¥).

Wp_3

Figure 15.6: CpaBHenue nepeMeriiennsi 1 KPyroBOro JIBUXKEHUsI B IPOCTPAHCTBE ODOOIIEHHBIX KOOPIMHAT
(MovelJ) u B mpocTpancTBe JekapToBbix Koopauuar (Movel).

Tpaexropuu Kpyrosoix asuxkenuit B 3aBucumoctu or tuna nepemenenus (MoveL, MovelJ, wiu

MoveP) cozpaiorcsa pasuble TPAEKTOPUU KPYTOBBIX JBHUKEHMUIA.

* Kpyrosoe npu:kenume npu mnepemernieann MoveP Ilpu mepemermenun MoveP TpaekTopus
KPYTOBOTO JIBUKEHUS CJeAyeT IyTe C TOCTOSHHON CKOPOCTHIO. TpaeKkTopusi KPYroBOTO
JBUKEHUS MPEICTABSIET COOOH IITABHYIO MHTEPIIOSIAI0 MEXKIY ABYMsl TPAeKTOPHUSIMH.
ITepemerierne MovelJ nim Movel. moxk#HO ipeobpa3oBaTh B TPAEKTOPUIO KPYTOBOTO IBUKEHU ST
MoveP. B nannom cirydae pobOT HCIONIB3YET KPYTOBOE ABUKeHe 110 qyre MoveP u nareprmonupyer

ckopocTh nByX mepemeriennii. Henb3s mpeobpasosars nepemernenne MoveP B kpyrosoe
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nsmxenne MovelJ unn Movel.. BmecTo 3Toro mociiegHsisi KOHTPOJIbHAS TOYKA TIePEMeIeHn s
MoveP cuntaercs TOUKO# OCTaHOBKH 6€3 KPyrOBOTO JIBUXKEHHS. DBBINOJTHEHNE KPYTrOBOIO
JIBUKEHWST HEBO3MOXKHO, €CJIU JBE TPAEKTOPUHU HAXOSATCS MO/ yritoM, Oam3kuM K 180 rpaaycam
(B 0OpaTHOM HAIPABJEHUM) MO OTHOIIEHWIO JPYT K JAPYTY, MOCKOJBKY 3TO CO3JAET AyTYy
MaJjIor0 PaJnyca, KOTOpOil pobOT HE MOXKET CJIeJ0BaTh C TOCTOSHHON CKOPOCTBIO. ITO
MIPUBOJUT K UCKJIIOYEHHUIO HA ITAIE BBIMTOJHEHUSA TPOTPAMMBI, ITO MOYKHO UCIPABHUTD IIyTEM

PEeryIupoOBKU KOHTPOJIBHBIX TOYEK, 9TOOBI yTOJI ObLT MEHee OCTPBIM.

o Kpyrosoie msuxenus, Briodaomme Move] Kpyroseie msuxenus Movel mpezncrasasior
co0O0# TIJIABHOE JIBUYKEHWE IO JyTe B 30HE COUIEHEHUS. IJTO KACAETCSI KPYTOBBIX ABUXKEHUN
u3 MoveJ 8 Moveld, u3 MoveJ 8 MoveL u uz MoveL. 8 MoveJ. Kpyrosbie npuxkenust 00/1a1a10T
60J1ee IIIABHBIMU U OBICTPBIME TPACKTOPUSMHE, 9€M [epeMelennsi 663 KPyroBoro JABUKEHUS
(cm. Pucynok 15.6). Eciu ays ycranosku npoduiis CKOPOCTU UCHOJIb3YeTCst CKOPOCTb U
YCKOpEHWE, KPYTOBOE NBUKEHWE OCTAETCS B MPEIEIaxX PAJNyCa KPYrOBOrO IBUKEHUS HA,
MPOTSYKEHUU KPYTOBOTO IBUWKeHUsi. KCJIM BMECTO CKOPOCTH M YCKOPEHWS JIJIST YCTAHOBKHU
poduiisi CKOPOCTH OOOUX JIBUKEHUN UCIOIb3YeTCs BPEMsT, TO TPAEKTOPHs KPYTOBbIX JIBUKEHUI
moBTOpsieT Tpaekropuio ucxomuoro MoveJ. Ecin 0ba gBukeHuns orpaHuygeHbl M0 BPEMEHH,

TO KPYTOBbBIC IBUXKEHUA HE SIKOHOMAT BpEMA.

e Kpyrosoe mpu:xkenwne nipu nepemerienun Movel. Ilpu mepememennn Movel. TpaekTopus
KPYTOBOTO JIBWKEHUS CJeAyeT Jyre € TOCTOSTHHON CKOPOCTHIO. TpaeKTopusi KPpyroBOTO
JIBUKEHUS [IPEJICTABIIAET COOO0Il IIaBHY 0 HHTEPIIOAIUI0 MEXK /Iy AByMs TpaeKkropusmu. Bo
n36eKaHMe IYPE3IMEPHOTO YCKOPEHMS PODOT MOXKET 3aMeJIUThCS IPU JBU2KEHUH 110 TPAEKTOPHUH,
OpPEeK/JIe YeM CJIe0BATH 10 jyTe (HanpuMep, eC/IU YIoJl MesK /Ly JBYMs TPAEKTOPHIME OIM30K

K 180 rpagycam).
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OrrocurenpHad KOHTPOJIbHad TOYKa

L (] mborawua posora ~| KoHTponkHas Touka
2 Pl vorer
o | o [ 2 Jonmporssan_vox
Moncx = & |Konponeran. %
4 @ |V NepemewerueKpyra
o : e S ——
6 @ roweunan_Touk_1 n K
[ —— o 0.0 MM
YeTaHosuTs 3agath TouKy [ 3aparb ToUKy |
OTcnexunsaHme 8 B Oxunanve .
Konaeiepa 9 [ Bcnnussuee oxso

.
o [ @ 180,0

11— KommeTapuii
4 12 ¢ wm nanka I

13 =| <nycroii> @ venonssonat obuni paauyc kpyros.. (@) McnomssosaTs obue napameTp
1598 e O Kpyronoe sanmcenme cpanmcon () cxopocr wirpymanrs >
15 =| <nycrosi> 25 YCKOPEHWE MHCTPYMeHTa 12
16 % Busos

17 2= var_2=2 *force() O fren -
18 @ b coam.

19 -

20 & cuenapuir
21 & [lepeknioyarens ..
22 ® raivep_1

23 Faznoxute
o d o

i '»«b o 5( . = To6asurs Until

KonTponbraasa TouKa, OIOKEHNE KOTOPOH 33, 1aH0 OTHOCUTETHHO MIPEIBIAYIIErO MOJTOKEHN MaHUITYIITOPA
pobora, HanpuMmep Bkua npa cantumerpa jeseeBm. OTHOCHTEIHHOE MOJIOXKEHWE ONMPEIE IsIeTCs
Pa3HOCTHIO MEXK/y ABYMs 33/lAHHBIMU [OJIOKEHUAMU (CJIEBA UJIK CLPABA).

[Tpumeganue. IIpu ncnosp30BaHNN HECKOIBKIX OTHOCUTETbHBIX MTOJIOKEHUI TIPS, MAHUILYIATOD

po0OTa, MOYKET BBIMTH U3 CBOEH pabodeil 30HBHI.

B mannoMm cydae ot pacCTOSHUEM TTOHUMAETCS PACCTOTHUE B MPAMOYTOIBHON CHCTEMe KOOPIUHAT
Mexkay IITU B aByx mosioykeHUSX. YTOJ MOKA3bIBAET, HACKOJIBKO n3Mensercs opuenTarusg [[TU
MEK/ly STHMH JBYMS IOJIOKEHUsIMA. Dojiee TOYHOe ONMCAHWE M3MEHEHWsI OPUEHTAINH JAeT

JJINHA BEKTOpa BpaIlleHUA.

ITepemerHass KOHTPOJIbHAS TOUKA:

;
o ST e o

Mepemelienme
1 ¥ Mporpamma pobora ~ Koquoanaa TOoYKa __ﬂspeMsHHne nooMerne ¥
KoHTponLHaRA 2 9 o Mover
UEALE 3 ® Kowtponsran_toy MepemecTnTs poBOTa B NEpeMEHHOE NoNokKeHIE
HanpaeneHue 4 @® repemerran
VICM0/Ib30BaTE NepeMeHHyI0 |<TlepemeHHan> -
5 @ |V NepemewenueKpyra
OxuaaHre
a 6 @® uepes_roury_1
YCTaHOBHTL 7 @® roneuHas_Touk_1
8 - YCTaHOBHTL
Bennuiealowyee
9 Ommnarne
OKHO B A
10 [ ecnnusaiouee oo
OcTakos 11 ® ocraroe
ROuveITeR i 12 @) KoumenTapuii b
13 ¢ nama @ VienonszomaTe obunit paguyc kpyroe... (@) MenonksoeaTs c6uime napameTpL
Nanka 11 =) <nyerois

O KpyroBoe geikenme c pagnycom O cxopocrs unerpymenta 25

15 S Uvrn -
res - Yeropene e TPyeHTa -
16 - <nycroii>

18 3= var_2=2 *force()
18 @ B Ecam..

20 -
21 8 Cuerapuin

22 % Mepexmovarent

23 ® raivep_1

reTEd 1:1

FO———
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KonTponbhas ToUKa, mooykeHne KOTOPOi 3a/1aH0 epeMeHHoi, B JanHoM ciy4ae — calculated pos.
Ilepemennas momKHA 0003HAYATD MTOJIOKEHNE, HAIIPUMED,

var=p|[0.5,0.0,0.0,3.14,0.0,0.0]. IlepBble Tpu 3HaUeHHS — 3TO OCH X,y,Z, & HOCJEJHUE TPU —
OpHWEHTAINsl, 3aJaHHasi B BUE BEKTOPA BPAINEHWs, 3aJAHHOTO BEKTOPOM rX,ry,rz. /Jljwna ocm
— 3TO yroJl B PaJMaHaX, HA KOTOPBIH OyIeT BBITOJHEH TMOBOPOT, & CAM BEKTOD MPEICTABJISIET
coboit ochb, BOKpPYT KOTOpO# Oymer maru Bpamenue. llomoxkenne Bcerma maeTcss OTHOCHUTETHHO
KOHTPOJIBHON paMbl WJIN B CHCTEME KOODJIWHAT, KOTOPasi OMPEIesisseTCsi BHIOPAHHON JETaJbio.
Ecnm paguyc KpyroBoro JIBuKeHUs yCTAHOBJIEH (DUKCHPOBAHHYIO KOHTPOJIBHYIO TOUKY ¥ KOHTPOJIbHBIE
TOUKY OOpabATHIBAIOTCS W CTAHOBSITCS MEPEMEHHBIMU WJIM €CJIU PAJUYC KPYTOBOTO IBUKEHUS
YCTAHOBJIEH HA MEPEMEHHYI0 KOHTPOJIbHYIO TOYKY, B TAKOM CJIy4ae PAIuyC KPYrOBOI'O JBUKEHUS
He MOXKeT ObITh MpoBepeH Ha nepekpbirue (cM. 15.5.1). Eciu npu 3amycke mporpamMMbl paauyc
KPYTOBOTO IBUKEHUS TIEPEKPBIBAETCS C TOYKOM, pOOOT MPOMYCTUT MEPEMEINEHNEe W TIepeiIeT K
CJIeYTOIIEMY.

Hampuwmep, arobbl cmecTuth poboTa Ha 20 M0 OCH Z WHCTPYMEHTA::

var_1=p|0,0,0.02,0,0,0]
Movel
Waypoint 1 (mosioxkenue mepemMeHHoik ):

Ucnonw3oars nepemennyo—=var 1, /leranrs=MucTpy™mMenT

15.5.2 Hamnpapienne

¥Y3en nporpammbl Hampapiienue ompejiesiser IBUKEHUE OTHOCUTENIHHO oceit merasu myu LTI
PoboT aBuzkeTcs mo myTH, 33JaHHOMY TTPOTPAMMHBIM y3JIOM HAMPABJIEHHs, TTOKA €r0 IBHKEHNE

He ocTaHaBiuBaer ycjaosue Jlo.

MepemeLyenne

¥ Mporpamma pobota HanpaeneHue

KOHTposkHas 9+ Mover POBOT BHINOAHUT ABUDKEHUE MHEHLIA OTHOCATENLHO BLBPAHHOM 4ETann

1
2

TotKa 3 @ ¥ Hanpasnenue: OCHOBaHUE X+
4

P Until NeTans Hanpagnerne

@ ren. osugo aeran. ®
@) O sexrop wanpasasuns

[To0000l

Hanpaenetue

OxnaaHne

YCTaHoBNTL

BennbiBatolee
oKHO

OcTaHoB
Koumentapni I *

— @ Vcnonk308aTh obLLNE NapaMeTpLl

QO cropocts uncrpymenta 25
> Aononuurensho
VcKopeHne MHCTpyMeHTa 121

Do6asurs Until

t R A NSl Nl g=

JobaBienrie HATIPABICHUS IBUYKEHNS

1. IMon BxOcHoBHOIIB®, Haxkmure Hanpasienwe, 4Tobbl H0OABUTH JIMHEHHOE BUMKEHUE B

JIepeBO IIPOTrPaMM.

2. B mome BkHampasnenneBm B pasnene Bk@yuknuaBib onpenennTe MuHEHHOE IBUKEHIHE.
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OcraHoBka HaIIPAaBJICHUA JTBUZKCHUA

1. B nosre BkHanpasienneBw Haskmure kHOMKY JL00aBUTH 110, 9TOOBI OMPEIEIUTE U JOOABUTH

KPUTEpPUH OCTAHOBKU B JIEPEBO HIPOIPAMM.

MosxHo mobaButh HacTpoiiky BkBexkrop npuxkenusBw a1 napamerpoB CKOpOCTh HHCTPYMEHTA,
u YCKOpeHHe HHCTPYMEHTa, YTOObl 33aJaThb BEKTOD JIMHEHHOrO IBUKEHHUS [Jid PACIIAPEHHOTO

HCIIOJIb30BaHNdA, HaIlpUMep:

® oupejesieHUs JTMHEHHOIO [ABUKEHUS OTHOCATEIBHO OCEH C HECKOIbKUME (DYHKIUAMU;

® BbIYUCJ/ICHUsI HAIIPpABJIEHUsI B BUJIE MATEMAaTHU4Y€CKOI'O BbIpaKeHus.

BekTophl HATIpABIEHWS OTIPEAEISIOT YHUKAIBHOE KOJTOBOE BHIPAYKEHNE, PEIMEHNEM KOTOPOTO ABIAETC
enunungnblii BekTop. Hanpumep, Bekropsl nanpasienus [100,0,0] u [1,0,0] oquHakoBo Biusitor Ha
po6oTa; UCHOMB3yHTEe MOM3YHOK CKOPOCTH, YTOOBI JBHUTATLCA II0 OCH X C HYXKHOH CKOPOCTBIO.

3HaveHus: 4uCesl B BEKTOpaX HalIpABJEHUA UMEIOT 3HAYCHUA TOJBKO OTHOCUTEIILHO APYT ApyTa.

IIporpammusiit y3enx lo ompenensier KpuUTepwii OCTAHOBKHU IBUXKEHHsS. PoOOT IBUKETCS IO
IyTH ¥ OCTAHAB/IMBAETCs, KOrja ObHApyKeH KOHTAakT. ¥Y3ubl Bx/loBwm Moxk#HO m0baBiisarh B
JlepeBe MporpaMM B y3J1aX HANPABJIEHUs U KOHTPOJIbHBIX TOYEK. JIJisi OTHOTO JBUKEHUs] MOXKHO
1006aBUTH HECKOJIBKO KPUTEPUEB OCTAHOBKW. JIBM2KEHWE OCTAHABIUBAETCS, KOTIA COOJIIOIAETCS

nepBoe ycnosue Jlo.

MepeveLyenie .
— ¥ Mporpamma posora Until

1

2 @ b Movel

Touka 3 ¢V Hanpasnenwe: Ocrosanme X+ POBOT ByAST ABMF&TLCA B BLIGPGHHOM HAMPEENEHMA A0 AOCTUKEHNR YCOBNA OCTAHOBE
4

KoHTpornkHas VYkaruTe ycioBme ocTaHosa

Hanpasnetue P Until

BbipaxeHue f (x)

OxuMAEHHE

YCTaHOBHTE

Bennuisarowee
i Paccrosmine
oKHo

OcTaHos

KommeHT apuii
KOHTaKT C HHCTPYMEHTOM
Narka -

(©) A cbapyarin KOHTAKTa pRKOWEHAYSTCR S3RATS CKOPOETS UHCTpyMaHTa wekas 100.0 e
n

Bxoa Ans BEOga/BLIBO A
VoY

Tobasurs Until AobaBNTL AsficTaNE C’

B mone /To MOXKHO 3aaTh CAEAYIONIHE KPUTEPUH OCTAHOBKH.

¢ Paccrosame DTOT y3es MOKHO UCIIOIb30BaTh /st OCTaHOBKY JiBukennsi BkHainpasnenueBib,
eci pobOT TIEpEMECTHUIICA Ha Onpe/ieentnoe paccrogaue. CKOPOCTh 3aMeIsieTcs, 1 poboT

OCTaHABJINBAECTCA CTPOro Ha 3aJaHHOM PACCTOAHUH.

e KonrakT ¢ uncrpymeaTom (cm. 15.5.2) DTOT y3e1 MOKHO UCIOIb30BATh, YTOOBI OCTAHOBUTH

JIBUKEHHE, 1I0CJI€ TOrO KAK MHCTPYMEHT PODOTa OOHAPYKUT KOHTAKT.
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¢ Bripaxkenne DTOT y3es MOKHO UCIOJIH30BATD JIJIT OCTAHOBKH JIBUXKEHUS M3-33 YHUKAJILHOTO
[IPOrPAMMHOIO BbIpaxkeHus. UToObl 33JaThb yCJIOBUE OCTAHOBKH, MOYXKHO HKCIIOJIb30BATH

BBO/IbI-BBIBO/IBI, TIEPEMEHHbIE WU (DYHKIUH CIIEHAPUEB.

® Bxox BXOI0B/BbIXOZOB DTOT y3€J MOMXKHO HCIIOJbL30BaTh, Y4TOObI OCTAHOBUTH JBUIKEHUE,

KOHTPOJIMPpYEMOE CUTHAJIAMU, TI0 CUTHAJY BXOIa.

Jlo KoHTaKTa ¢ HHCTPYMEHTOM

V3en nporpammbr JIo KOHTaKTa ¢ MHCTPYMEHTOM II03BOJISIET OCTAHABINBATH JBH2KEHUE POOOTA,
KOr1a OOHAPY?KEH KOHTAKT C WHCTPYMEHTOM. MOXKHO 3aaTh 3aMe/JIEHNE BO BpEMs OCTAHOBA U

OTBEJIeHNE MHCTPYMEHTA.

IIPEAYIIPE2K TEHUE:

CJIMIIKOM  BBICOKAsS CKOPOCTDH JIBU2KEHHS 110 yMOJYAHUIO JIJIsd
oOHApyKeHUs KOHTaKTa. boJiee BBICOKAs CKOPOCTH JBUKEHUS
3allyCcKaeT 3allUTHBIA OCTaHOB [0 TOrO, KaK YCJIOBHE KOHTAKTA

CMOYKeT BCTYNMHUTH B CHJy. UTOOBI M30eKaTh 3aIyCK 3al[UTHOrO

0CTaHOBA, CHU3bTE CKOPOCThb ABuKenus. Haupumep: 100 m/c

K
s
=
o

0 & | 5
+ =)
‘ =
2 0
MepemeLyenrte . 5 . g
¥ Nporpamma potora Until - [KOHTaKT € MHCTPYMEHTOM v g
KoHTponbHaa 2 @ o Moves
TodKka 3 @ @ Kormponsran o PoBOT ByAET NepeMellaTLca A0 TeX MO, NOKa He MPON3oieT KOHTEKT ¢ MHCTPYMEHTOM, 3aTem 8
- POBOT OCTEHOBMTCA C 3a/|aHHEIM 3aMe 1 aHNaM,
Hanpasnetuie 4 D+ o koHTakTa: [BMraThcs 0BpaTHO Ha m
fan B KOHTaKTa TCA 3aAaTh CKOPOGTL UHCTPYMEHTa MeHee 100,0 Mu/c .
OxuaaHre N wn
Ecan noBasneHo AeficToue, OHO ByAeT BHIMOAHEHO B CAYH@E BEIMOAHEHAR ycnoaus Until ~
YeTaHoBNTE <
wn
2
EERDEEEENED [ NepemectnTucs & Touky KoHTaKTa o
OKHO R — PaccToAHne ,_Q
PaccTofHME OT TOYKN KOHTaKTa o
QOcTaHoB
— — o &
Koumentapuii 3 —
. =
OcTaHos poboTa &
Nanka -
[}
cnonbsosaTh obliee TopmmkeHne
S :
@ Wcn. nonb30BaTenbckoe TOPMOMKEHUE =
(=p)
—
(=)
i
(o)
o
&
< >
= Nobasuts Until flobaante geficTaue C’ ©
AP XBERTEES o
2
=)
2,
=
<5}
5]
X
(8]
2,
9)
£
2

Oyukmusa Bx/o KoHTakTa ¢ WHCTpyMeHTOMB® MoxkeT He

cpaboTraTb, €CJM  YCTAHOBJIEHHBI WHCTPYMEHT BHUOPHUPYET.

Hampumep: BakyyMHBINH 3aXBaT CO BCTPOEHHBIM HACOCOM MOXKET

CO3/1aBaTh CUJIbHYIO BUODAIHIO.

V3en Bk/Io KOHTaKTa ¢ HHCTPYMEHTOMBH MOYKHO HCIIOJIB30BATh JIJIs1 TPOIPAMM IITTa0eINPOBAHS / PACKIIAIbIBAHNS,

TIpU KOTOPBIX JAHHBINA y3€J OYIEeT OMpeNessiTh BHICOTY CJIOKEHHBIX OOHEKTOR.
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JIBurarbcs oOpaTHO 0 KOHTAKTA

Wcnonw3yiiTe mapamerp JIBurarbcs oOpaTHO IO KOHTAKTA, YTOOBI POOOT BEPHYJICS K HAYAIBLHOMN
TOYKe KOHTAKTa. MO2KHO 33/1aTh [IOTIOJHATEIHHOE BO3BPATHOE IBUKEHUE, 9TOOBI POOOT IIePeMeInaics
0€e3 KOHTAKTa, Wik, HA0OOPOT, IO HAMPABJIEHUIO K KOHTAKTY. IJTO MOXKHO HCIIOIb30BATE C YyCTPOHCTBOM
3axBaTa, KOTOPOMY TpeOyeTcsi CBOOOIHOE TTPOCTPAHCTBO [IJIs TIEPEMEIIEHNUs, WJIN €CJIN TpedyeTcs

IelficTBHE 3a2KMMa.

HeiicrBue

B /Iobaeuth meiictBue B mo3BosIsSIET 106ABIATH y3€JT TPOrPAMMBI, €CJTH COOJTIOIEHO OTIPEIETIEHHOE
ycnosue lo. Hampumep, Bx/lo koHTakTa ¢ mHCTpyMEeHTOMBI MOXKeT 3a1eficTBOBATDL 3aXBaT
ycTpoiicTBa 3axBarta. Ecim leficTBre He ompeaeseHo, TO BBIMTOTHEHNE TTPOTPAMMBI TIEPEXOIUT K

CTIeYIOMEMY Y3JIy IPOrPAMMBI B JlepeBe IPOrPaMM.

15.5.3 Oxunanue
[1epemeuiEHns 1 W Pporpamma pobora OxuaaHue
KoHTponbHas 2 ¢ b Moves BrIbepUTe TPIrTep CIeAYOLLEro AelicTENA poboTa:;
Toska 3 ® Kowmponswas_tou
HanpagneHue 4 = YCTAHOBMTE
P . = D O Ee3 oKnAaHA
[ ECTES O OruaaHe -_n,m CeKYHA
YCTaHOBUTE
O omananme wpposoro seoaa
Benneiatow ee
O s :
OcTaros O MogoxauTe ‘
koumerrapui >
Manka
OxulaHne TPUOCTAHABINBAECT CHUTHAJ BXOJA/BBIXOJA WM BHIDAXKEHHE B TEYEHHE 33JaHHOTO
KOJImIecTBa Bpemenu. Eciu BoiOpano be3 oxkuganvsi, HUIEro He mMpOUCXO/INT.
[Ipumeganune: Kak Tosbpko uaCTpyMeHT cBst3u wHCTpyMenTa 1T CI BRITO9aeTcs, aHaI0rOBBIH BXOT,
WHCTPYMEHTa, CTAHOBUTCS HEIOCTYIIEH I BHIOOpA M BhIpaxkeHuii Be3 oxXugaHus.
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15.5.4 YcTaHOBUTH

Mepewmelyenne

1 ¥ fporpamma posora YCTaHOBUTL
KoHTpossHas 2 9 s Moves BuifiepuTe AefCTBIE, KOTOPOE AOMKEH BLIMOAHTE POBOT Ha 3TOM 3TaNe NPOrPaMMLl. MOXHO Takoke
Touka 3 © Konmponsnas rou YKA3AT M3MEHEHNA N0AS3HOI HArPy3KN poboTa
HanpagneHue 4 = YCTaHOBHTE ~
HeT peicTeunA
AL (O verarosra uuposoro ssxoaa |<Liudp Ben> v
YCTaHOBNTE
(O veranonxa ananorosoro uxoaa |<Ananor.Bux> - 4
Osemenn :
oKHO
< > -
E—— O YETaHOBMTE OAVH MMMYALC |<Liehp, B,
= 9 o ] i v
— O T ——G——
Manka
[ vcTarosuTe sHaverne obiieit nonesHol Harpysku
[ VcronezosaTs akTueHyio LTV & ka4ecTEE LieHTPa TmKecTW
O veraroska LUK
Mposepka

YcraHoBuTe 111 JAHHOTO 3HAYEHWS ITU(POBbIE UM aHAJIOTOBBIE BHIXOALI. LludpoBbie BHIXOIbI

MOXKHO CKOH(DUTYPUPOBATH JJIsi OTIIPABKU OT/IEJIHHOTO UMITYJIHCA.

Ucnons3yiite komanay BxYcranoButbBm 11T yCTAaHOBKM TOJIE3HON HArPy3KW MAHUITYISITOPA
pobora. Ilone3uyio HArpy3Ky MOKHO OTPEryITUPOBATD /LI [IPEIOTBPAIIEHIS 3AIUTHOI'O OCTAHOBA,
pobora, ecau Bec, MOTHATHIH WHCTPYMEHTOM, OTJINYAETCS OT OKHIAEMOI IOJe3HOH Harpy3KH.
Ecou aktuBnas LITU me momkHa MCHIONMB30BATHCA B KAUECTBE IEHTPA TAXKECTH, TO OTMETKY

HEOOXOIUMO CHSAT.

Axrusnyio IITU MOXHO U3MEHUTH C TTOMOIIBIO KOMAHILI YCTAHOBUTH, OTMETUB (DIIAsKOK U BHIOPAB

onuo u3 cmerennit [ITU B menro.

Ecau Bo Bpemsa nanucanns nporpammMbl aktuBHas [ITU 115t KOHKpPETHOrO NBUKEHNsT N3BECTHA,
TO BBI MOYKETE BOCIOJB30BaThCst BibopoM IITU, Haxkas Ha mepemertieHne B O0KOBOM MEHIO CJIEBA,

(em. 15.5.1). Tompobuee o koudurypuposannu nazsanubix [ITU (cum. 16.1.1).
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15.5.5 BcnabiBaroiee 0KHO

s pemew snn e e ypran i
o ST e e

Mepewmelene

1 ¥ nporpamma pobota
porpatua p BcnneiBaloLlee oKHO [Texer -
KoHTponbHas 2 @ o Movey
ToqKa 3 @ KowTponsHas_to4 OTaﬁpa)KaeT MpUBefeHHoe Hike coobujeHne Ha 3KpaHe 1 oKUK aeT HaxaTua "OK" nonkzosaTenem
HanpasneHue 4 - VcTamosuTL ‘ ‘
5 B oxuganne
OKuMAaHUE 6 [ Ecnnsssiouee oxvo MpocMoTp BcnnbiBalouLero okxa |
YCTaHoBNTE
TWUN BCNNBLIBAIOLLIEND OKHa:
Bennelearowee
oKHo @ cocbwenne
Q srmanne!
QcTaHoB
QO owwsra
Koumerrapuii s

Nanka

295 XKEBBRW
=] [ 0cTaHoBATE BLHINOAHEHME MPOrPAMMEI PN OTKPLITIM 3TOMD BEMALBABLLENO OKHA

BcemnbiBatomee OKHO — 3TO cooOIeHne, KOTOPOe OTOOpazkaeTcs Ha dKpaHe IPH JTOCTUXKEHUH
IPOrpaMMOil KOMAH/IbI, OTBEYAIOIIEi 38 ero orobpazkenne. CTHIL COOOIEHNsT MOXKHO BBIOPATH, a

CaM TeKCT BBECTH C TIOMOIIBIO 9KPAHHON KIaBnaTypbl. PoboT Gymer 0:kuIaTh, TIOKa, T0JIb30BaTelb/ oepaTop
naxkmer kHonky BKOKB 1oz BCILIBIBAIONUM OKHOM, IIPEXK/IE YeM IPOJIOJIZKATH BbIIOJTHEHUE
nporpammbl. IIpu BeiGope amemerTa BkOcCTaHOBUTH BBIMOJHEHHE MPOrpaMMbiBib mporpamma

poboTa, OyeT OCTAHOBJIEHA, TP OTOOPAYKEHWH ITOTO BCILIBIBAIOIIETO COODIIEHNS .

[Mpumeuanue: JImuHa cOOOIEHN HE MOYKET TPEBBIMIATHL 255 3HAKOB.

15.5.6  OcraroB

MepemeLueHme
1 ¥ Mporpamma pobota OcTaHoB

KoHTposkHas 2 @ b Moves

Touka 3 © Kowrponsna o4 Ha 3TOM 3Tane Nporpamma oc TaHaBMBae TCA,

HanpaeneHue 4 - YCTAHOBMTE
5 B Omunanve

OKUABHUE

t 6 [ Bcnnusaiouee oxro

YCTaHOBUTE 7 © ocraros

Benneatowee

oKHo

Octaros

KommenTapni 1 I»

Manka

A$SOCKBRT

Ha sToM sTanme mporpaMMma OCTaHABIMBAETCS.
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15.5.7 KommenTapuii

MepemeLyenie

1 ¥ Rporpamma pobora ~
KoMMeHTapun

KoHTpossHasA 2 9 s Moves

TouKa 3 © Korrponsnas Tow

Hanpasnerue 4 = yeranosure BaeAuTe KoMMEHTapMI:
5 B Omunanve ‘

OKNAaHUE

B 6 [ scnausaowee okHo

YCTaHoBNTE 7 0 OcTaHoE
8 ® KommeHTapwii

Bcnnbiatowee

oo

OcTaHos

Koumentapui I 3

Manka

JlaeT BO3MOXKHOCTH TTPOrPAMMHUCTY T00ABUTH TEKCTOBYIO CTPOKY B MPOTpaMMy. ITa CTPOKA

TEKCTa HE HECET HUKAKOW (DYHKIINU TTPU BBITOJTHEHUN TTPOTrPAMMBI.

15.5.8 Tlanka

MepemelyeHme
1 ¥ Mporpamma pobora
Manka
KoHTpossHasA 2 9 s Moves
TosKa .
3 @ Kowtponsnan_1ou Manka npepcTagnseT coBoit Habop CTPOK MporpamMs,
4 = yeranosuTe .
Hanpagnenue BaefuTe TEKCT, KOTOPLIA 4OMKeH 0TOBPaXATLCH B ASPEe MPOr pamMME:
5 B Omunanve
OxnaaHie
A 6 [ scnausanuee oxxo ‘ Nanka
YCTaHOBNTE 7 0 OcTaHoe
8 @ KowmenTapui
Bennbiparolee 5 ¢ m nama
oKHo
10 = <nycroii>
Octatios
kowmenTapui »
Nanka

t B A-NSl- gl Nl g=

[ crperts nanky aepesa nporpammet

[Tamka ucmoIp3yeTCs 1Jis yIOPsAI0YeH s U T00ABIEHUS METOK JIJIsT OMPEIEICHHBIX YaCTEN TPOrPAMMBI,
JIJIS HABEJIEHUS TOPSIIKA B IPEBE MIPOrPaMM U /1Jist 60Jiee yI0OHOTO YTEHUS TPOTPAMMBI U TIEPEMEIEHU st

IO He.

[Tanku He BJMAIOT HA HPOIPAMMY U €€ BBIIOJIHEHUE.
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15.6

Pacmmupennbie y3/1br TporpaMMbl

15.6.1 Hwuxn
PR [ E—
1 ¥ Nporpamma pobota Lnkn
Unkn 2 ¢ «p voves
o PO e e Kor16€TE0 suo ek Tparpanvel 8 >Ten et
HazHaseHne 5 B oxuganme
6 [ scnnueanwee okHo 0BTOPSATE Beerga
Fenm 7 © OcTaros 8:(1[”02”13? *
CueHapuit 8 B KommeHTapuii c N
o [ e e s Topo —
D TS I [ e 1
MoTok 119 2 Lukn O o8 Top, ecan BupaXxeHne McTiHa
412 - <nycroi> I I
Mepernio-aTens
Taimep [ nposepaTe eupaxenne nocTosHH
SaBvH4MBaEHNE
B ucxoaHoe
Cozpaer MUKJI KIOYEBBIX KOMAHI MTPOrPAMMBI. B 3aBUCHMOCTH OT BBIOOPA KJIIOUEBBIE KOMAHIbI
[IPOrpaMMbl Oy/IyT 3aKII04YEHbI B OECKOHEYHBI [UKJI, B IIUKJI U3 OIIPEIeJIEHHOIO YHCJIA IOBTOPEHMIA
WJIN B IIAKJI, IEACTBYIONIUI IIPY NCTUHHOM 3HAa4YeHun ycaoBus. [Ipu co3gannu muKia u3 onpeaeaeHHoro
9HCJIa TIOBTOPEHUH CO3/IAeTCs ClelnaIbHasl IepEeMeHHas IUKJIa (HA PUCYHKE BBIIIE UMEET Ha3BAHUE
loop 1), KOTOPYIO MOKHO MCIOIB30BATH B BHIPAYKEHUSX [UKJIA. DTa MEPEMEHHAS UK MOKET
nMmerb 3Hadenne or 0go N — 1.
Eciiz ipu co3anmuu 1iukJia BbIPa2KEHUE UCIIOIb3YeTCd B KAYECTBE YCIOBHS 3aBEPIIEHNUs, B IPOIPAMMHOM
obecniegenuu PolyScope nmeercs napamerp Jjisi HEIPEPBIBHOM MTPOBEPKY ITOIO BHIPAXKEHUS, 9TO
obecnieanBaeT npepbiBanne BrimkaBm B 11000e BpeMst Tpu €ro BBITOJTHEHNH, 3 HE TOJIHKO TTOCTIe
KayKIOT0 TIOBTOPEHHSI.
15.6.2 Ecianm
Ucnonw3ys Beipakenns Eciau u Eciu...naade, MOXKHO MEHATH MOBEIEHUE POOOTA, B 3aBUCUMOCTH
OT BXOJIHBIX CUTHAJIOB JATYNKOB U 3HAUEHWH MEPEMEHHBIX.
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N T

¥ fporpamma posora

1
Ecnn
Unkn 2 @« Movel
3 ® Koutponswas_tou B 33BMCHMOCT Y OT COCTORHWA ONPEAENIEHHOTO BXORE AATHAKA WM MIePEMeHHOI Npor pamukl By ayT
Mognpor BHINONHEHSI ClEAYOILME CTPOKM,
4 - YCTaHOBHTL Ayou P
HasHaserne 5 B oxwuaanne Ecnm‘
6 [ scnssiouee oxno
Ecan [ NposepaTe BbiparkeHne NocToAHHO
7 © ocTaHoe
CueHapnit 8 B KommenTapuii
9 9 m fanxa
CobkiTne
10 -
MoTok 11 @ & Unkn
nepexniosarens | i =] <nyeroh r
13 Y. Busos
Taimep 14 3= var_2=2 *force()
15 @ B Ecanm ..
3aeuHHvEaHUE ~
16 - <nycroii>
B ucxoaHoe
| Ro6asuTk MuayeEcnn || Vaanute NHaveEcnu
X BB @
=] —

Bribepure ycoBHe B peIakTOpe BBIPDAXKEHWI, 4TOOBI COCTaBUTH Bbipaxkenus ¢ Eciu. KEcam
YCJIOBHE OTpPEIEIEHO KaK WCTUHHOE, BBIPDAYKEHUsT TAHHOW KOMAHIbI Kciam OymayT BBITOJHEHHI.
Bripaxkenue Eciu moxker nmeTb TO/IbKO OnHO Bhipazkenue Uuade. Mcnonsayiite lobasurs Unage

Ecimu u Ynanurs NUnade Eciu, atobbr nobassts u yaanars Boipaxkenus Uuage Ecom.

Bribepure [IpoBepsaTh BbIpazkeHue MOCTOSHHO, 9TOOBI BKJIIOYUTH IPOBEPSTH BbiparKenus Kcmm,
WNnave Ecan n LIuk Bo BpeMs BBITIOTHEHNS CTPOK, CO/IEPKAIIIX ITH BhIpaxkeHusa. Ecmm BeIpazkenne
B Eciiu niocsie npoBepku OKakercsi HeBEPHBIM, TO JaJIbiiie OyeT BbIIOJHEHA IPOBEPKA BbIPAXKeHU

Nuadge Ecau unn Nnage.

[MPUMEYAHNE:
Ecin nmerorcs KOHTPOIbHBIE TOYKY BHYTPY BbIpazkenus Eciu win

ITukna ¢ mapamerpom [IpoBepsATH BhIpaXkeHne TOCTOSHHO, TO MOYKHO

no6aBuTh KoMauas! stopj() unm stopl() mocme BhIparkeHus, 4TOODI
ILJIABHO OCTAHOBUTL MAHUILYJSATOP PoboTa. DTO NMPUMEHUMO Kak

s komasn Eciu, tak u nng komang Huksa (em. pasgen 15.6.1).
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15.6.3 Ilommporpamma

R Moanporpamma_1
tpren 2 [=| <nycroii> MOANPOrPaMME MOMET YKASLBATS Ha halifl Ha AUCKE MM MOXKET HaKOANTLCS B
3 't Moanporpamma_l 3Toit Nporpane,
MNoanpor N
4 - <nycToii> @aitn noanporpaMmsl;
HasHaueHne <®dain He suibpan>
Ecam 3arpyants daiin
Cuenapuit
CobeiTre
MoT oK
A I
MepekniosaTens
Taimep
Sasu-vBaHie
B vcxoaHoe
[ Compammnoarporpaniy || vaanems noaporpani
[ o6HoensTe daitn nognporpamuel 37oit nporpammoit

43S xXEBRET

[0 ckpeiTe Aepeso noanporpammsl

B noxuporpaMme MO2KHO XpaHUTD 9aCTU IIPOIPAMMbI, KOTOPbIE TPEOYIOTCs B HECKOJIbKUX MECTaX.
Iommporpamma MoxkeT ObITH OTIETbHBIM (PafiIoM HA AUCKE, KOTOPBI MOXKHO CKPBITh Il 3AITATHI

OT CIy4alHbIX U3MEHEHWI ITOAIIPOrpaMMBIL.

Brrzor Ioamporpamma

1 ¥ nporpamma posora
MoanporpaMMa Bbi3OBa
Lmkn 2 9 o Moves
3 @ Kontponsras_to4 BuibepuTe NOANPOrpamMMy, KOTopyIo HEOBXOANMO BbI3BATL Ha 3TOM 3TaNe BINOAHEHUA NPOrpaMMbL
Nognpor
7 4 - YCTAHOBUTEL
|He'r v
HaaHauerne H B Oxunanve
6 [ Bcnnwsanuee oxHo
Ecam
7 © octavos
CugHapuit 8
9
CobeiTue
10 -
MoToK 11 9 & Uukn
5 4 12 = <nycroi> I
lepekniotaTens
a 13 T Buzos
Taimep
SaBuHYnBaHNE
B ucxoaHoe

24985 xlm

IIpu BBI3OBe mommporpaMmbl OyIyT BBIMOIHEHBI CTPOKU MOANPOrPAMMBI, & 3aTEM IEPEeXO/ Ha

CTIETYIONMYIO CTPOKY.
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15.6 Pacmmpennbie y3i1bl mporpaMMbi

UNIVERSAL ROBOTS

15.6.4 Hasmauenue

Unkn

Moanpor
Hasraverine
Ecn
Cuemapuii
CobkiTne

MoTok

NepekniodaTens
Taiiuep
3aEuHMBaHTe

B ucxoaHos

1
2
3
4
5
6
7
8
9

¥ fporpamma pobora
@ b Movel
® KowtponeHas o4
= VeTaHOBMTE
B Oxusanve
[ scnausasowee okHo
O ocTanoe
B KommenTapnii
© m fanka

? & Unen
=] <nycroii> I
Y. Busos

o= var_2=2 *force()

Nepemetkbie

VieTouHuK Bupasenie -

HasHaveHune
n T p: it 2HaYeHne
Mepemennan BoipameHne

2+ force()

A

~| -]

IIpucBoenne 3nadenwit nepeMenabiM. [Ipn HazHaYeHNN PE3Y/IHTAT BBIYUCIEHUS B MPABOU YaCTH

OyZeT TepeHeceH B MEPEMEHHYIO B JIEBOW YaCTH.

nporpaMmax.

OTO0 MOYKHO MCIOJIb30BATH B KOMIIJIEKCHBIX

15.6.5 Crenapuii

Lnkn

MoAnpor
Haznauenne

Ecn

Cuemapuii
CobbiTne

MoTok
NepekniovaTens d
Taimep
Sasur-BaHne

B ucxoaHoe

1
2
3
4
5
6
7
8
9

S XKBRATE

¥ Mporpamma pobora
@« movey
® KonTponswas_rod
= YcraHosuTh
B oxuganne
[ scnassanowee oxHo
O ocraros
® KoumenTapuii
© m fanka
9 yuxn
La Busos
2= var_2=2 *force()

9 & Ecu

Mepemenknie

Kop cueHapun

HUnKe MOMHO BBECTU TEKCT, KOTOpLIA ByAeT BLNONHATL URController & kauecTse KOAa CLEHapUs.

B paznene BkKomanmaBm B pacKpbIBaIONeMcst CITUCKE JIOCTYITHBI CJIEIYIONINE TTapaMeTphI:

e CTpoKa MO3BOJISET COCTABUTD OJHY cTPOKY Koma URscript mpu momorniu peakTopa BbIpaskeHuit

(15.1.4);

e DailT TO3BOJISIET COCTABIATH, MPABUTH WK 3arpyxkarh aitnsr URscript.
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UNIVERSAL ROBOTS 15.6 Pacmupenmbie y3bl IPOrpaMMbl

Nucrpykmum mo manmcanmio URscript MoKHO HaifiTM B PYKOBOJICTBE MO CIEHAPUIM Ha caiiTe

nonaepxkku (http://www.universal-robots.com/support).

OyHKIINY 1 IepeMennble, ykazanubie B daitae URscript, MOXKHO UCTIONIH30BATHL BO BCEil TPOTpaMMe

B PolyScope.

15.6.6 CoboiTHe

Lnkn

¥ Nporpamma pobora CoBLiTHe

1

2 c

3 & CobuirtHe CobbITUE GHANOrMYHE Npep! . OAHEKO MpU CoBLITUA OCHOBHAR

4 NpOrpamMma NpoAomkaeT paboTaTk BO BPEMS BLINONHEHNA KOAA COBLITIN. Bo Bpems
S5IMO/IHEHIS COBBITIR HOBbIE COBBITWA He ASMCTRUT eNloHs!

Noanper B
HazHaveume -
B 23BIICMOCTH OT COCTORHNA OMPe AGNEHHOTO BXOAA AATHMKE WV NepemMeHHoi

o MPOrpaMMEl BYAYT BIMOMHEHb CIGAYOLINE CTPOKI

Cuenapuit
CobeiTre
MoT oK
Al I
MNepexniosaTens
Taimep

SaBuH-nBaHMe

B ucxoaHoe

43S xXxBHT

CO6BITI/IG MO>KHO UCITOJIB30BATH JJIA OTCJIECKUBAHUA BXOJHOTO CUTHAJIA, a TaK¥Ke IJId BBITIOJTHEHU A
OIIpeaeJIeHHOrO ,ZLGfICTBI/IH 1 yCTaHOBKH HepeMeHHOﬁ, ecin BXO,D;HOfI CUT'HAJI CTAHOBUTCA BBICOKHUM.
Hampuwmep, ecsiv BXOIHOI CUTHAJ CTAHOBUTCS BBICOKHM, IPOTPAMMA, yIpaBjsgeMas COObITHAMM,
MoxKeT momokaaTh 200 Mc, a 3aTeM CHOBa CIEJATh €ro HU3KWUM. IDTO MOMKET 3HATUTEIHHO
YUPOCTUTb KOJ IIPOrPaMMbl B CJly4dae, €C/Id [ePEKJ/IYeHue Ha BHEUIHEH MalluHe IIPOUCXOAUT
no nepenHeMy (pPOHTY HMMITYJIbCA, & HE MO0 BBICOKOMY YPOBHIO BXOmHOrO curHasa. Cobbrrust

[POBEPSIOTCS OJIUH Pa3 KaXKbIi ylpaB/domuii muki (2 mc) .
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15.6.7 Tlorok

BE -

1
Ln R MoTok

3 MoToK NpeAcTaBNRe T €060 NaPaANeLHy NPOrPaMMy, KOTOPaS BLHIMNCAHASTCH OAHOBREMEHHO C OCHOBHOM
Mognpor NporpaMmMoii. MoTOK MOXKeT BLINOAHATE ONepaLvi BE0AS-8LIB0 AR, OKUAATL CUMHANL U 33438aTh

4 || nepemeHHbie,
HasHa4eHne

5T0 N0AE3HO B CAY4ae YNPABNEHNA APYTUMIA MAWMHAMA BO BpeMA pabo Tl po6oTa.
Ecan
CueHapnii
CobeiTne
MoTok
Al [3

MepekniouaTens
Taiivep
3aBUHYMNBaHNE
B wcxoaHoe

[ seckoneuHse uikaw

A9 S X BEmE

O oTcrexuaTs BEiNoAHe e Nporpammsl

[ToTok—3TO mpoIlece, BHIMTOJHSIOMANCS TMapasiebHO ¢ IporpaMMoil pobora. IloTok MOKHO

UCTIOJIB30BATH JJId YIPABJICHUA BHETNTHEN MaInHON He3aBUCUMO OT MaHUTTYJIATOPA po60Ta. ITorox

MOKET B3aMMOZEHCTBOBATE C IPOrPAMMOIi POOOTA C TOMOIIHIO IEPEMEHHBIX M BHIXOIHBIX CUTHAJIOB.

15.6.8 3aBununBauune

V3en mporpammbl 3aBUHUYMBAHUS TIPEIOCTABIAET TMPOCTON CHOCOD, KaK J0OABUTH MPOTPAMMY
3aBUHYNBAHUSA I YCTAHOBJIEHHOTO MIypymnoBepTa. llapaMmeTrpbl mypymoBepTa W €ro CBS3UW C

poBOTOM OTIpeneNsaioTcsa Ha BKaaake BrYcranoskaBm (cm. 16.1).

1 ¥ Mporpamma potora 3aBUHYMBaHNE
Lukn 2 9 W Zasununsanne
a 3 @ 3 until
lognpor OTeepTka: ONpepeneHo nons3oBarenem
4 @) NobassTe nelicTaun Anm 3Toro obpat P P
P— 1 Havano B804 a/eHE0AA U LITH AO/KHE GHITE OPeAEAeHs B YCTaH0BKE
Hanpasnetue
Ecan
@ epacrome
Cuemapuii
O soeans
Coburtie
MoTok
i 3
MepeknioHaTens
O Bruo-mTs HavansHyio Touky
Taituep
SaBUHYNBaHNE
Mpouecc
B ucxopHoe
BO3AefCcTBINE Ha BUHT Yepez
Yeuane H
Mpenen ckopocTh i

<
' . b c e |! m = Mo6asuTs Until

Jobasenne y3/1a 3aBHHINBAHUSA

1. B Bepxuaem xomontutysie HaxkmuTe IIporpamma.
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2. B pazmene BxkPacmupenubie HacTpoiikuBm HaxkMuTe 3aBUHINBAHUE.

3. Boibepure 3aranyTh, 4TOOBI CI€A0BATH 33 BUHTOM 110 HAIPABJICHUIO 3aTATMBAHAA (BHYTDPb),
nan OcnabuTh, 9TOOBI CJIEIOBATH 38 BUHTOM IO HATPABJIEHWIO OTKPYUIUBAHUS (HAPYKY).

OTO NOBIUAET HA, JABUXKEeHHNEe p060Ta IJId CJIeJOBAaHUA 3a BUHTOM W U3MEPEHUA PaCIETOB.

4. B mone Beibop mporpaMmbl MOXKeTe BBIOPATH IPOrPAMMY IIyPYIOBEPTA B 3aBUCHMOCTH OT

curnasioB Beibopa mporpammel B paszaene Bk YcranoskaBib.

5. Beibepure Bxiiounth HadaIbHYIO TOYKY, 9ro0bl gobauth Movel, B mepeBo mporpamm,

KOTOPOE BBITIOJIHSIETCS TIPHU y2Ke pabOTAIOIIEM IIIyPyIOBEpPTE.

Boi6epure Crnenosars 3a BunTOoM B pasaene [Ipomece, 9T00bI H3MEHUTDH TTAPAMETPBI 3aBUHYNBAHMWS:

e Vcunme: Boibepure Ycumune, 9T00bI OIPEIeUTh yCUINE, KOTOPOe OyIeT MPUIOKEHO HA BUHT.
Sarem BbiOepure IIpenen ckopocru, ¢ KOTOPOi poboT OyldeT IHepeMerarbes, MOKa OH He

KOHTaKTHUPYET C BUHTOM.

IMPEAYIIPEZKJIEHUE:
[TomecTuTe HAKOHEYHUK IITYPYIIOBEPTA HAJL BHHTOM I[1E€PE/] 3aIIyCKOM
mporpaMMbl 3aBUHYUBaHUSA. lIpuioxkenne ycuinst Ha BUHT MOMXKET

MTOBJIUSITH HA, BHITIOJHEHUE MPOrPAMMbI 3aBUHIMBAHWSA.
e Ckopocts: Beibepure dukcupoBanubie 3HaueHnss CKOPOCTh WHCTPYMEHTA U YCKOPEHUE, 10
KOTOPBIM poOOT OyIeT caeaoBaTh 38 BUHTOM.

¢ Boipaxenue: Takxke kak u komanga Eciu (cm. 15.6.2), sbibepure Boipaxenue, 4roObl

OMKCATH yCJIOBUE, IIPU KOTOPOM PODOT CJIeLyeT 3a BUHTOM.

3aBUHYHBAHHE 10

Y3en nporpaMMbl 3aBUHYMBAHKUS BKJIIOYAET B Ce0s 00A3aTEIbHBIN y3€J1 JOCTUKEHUS yCIIEITHOTO

cocrosiaust 10, KOTOPBI ONpe/ieisieT KPUTEPUU OCTAHOBKH JJIsl IPOIECCa 3aBUHINBAHUS .

Lnkn

1 ¥ Mporpamma pobora Until
2 9V 3aswnumsarine
. 3 @ 2 unil
loAnpor B @) [lobass e neiicren A sToro obpat 3agaiiTe ycnosme Ans Until. PoBoT ByaeT BHINOSHATE MPOLiECC A0 Tex nop, moka He GyaeT
5
6

HazHaveume

@3 untl
® '[obassTe AHCTENR ANA 3TOM 3 Venex

Ecnm
EHEELT
CobbiTre
Bpemn
q 5

Mepeknio-aTens
Taimep

3aBnH-MBaHIE Owubka

B I

Paccrosnne

T
®
=

Bpeus ncrexno
< >

49 xXxEBEMm

+ | no6asurs until

Bwr MoxkeTe 3a7aTh CIEAyIONINE KPUTEPUN OCTAHOBKH:
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e Vcmex: 3aBUHUYMBAHUE MTPOJOJIZKAETCS, TTOKA He Oymer 0OHAPYIKEHO COCTOSHUE 3aBEPINEHUs
OTHOCHUTEJILHO 33JaHHOrO ITapaMeTpa. Bbl MOxKeTe 100aBUTH TOJIBKO OHO YCJAOBUE YCIIEITHOTO

3aBepIeHus.

e Oumbka: 3aBUHYMBAHEUE MPOIOIKAETCs, TOKA HE OyJaeT 0OHADYKEHO COCTOSHHE ONIMOKH

OTHOCHTEJILHO 33 IaHHBIX TapaMeTPOB. Bbl MoxkeTe 100aBUTH HECKOJIBKO YCJIOBUl OMIMOKY.

VYenex

e OK: 3aBuHunBanme
MPOJOJIKAETCsI, MOKa He Oyrer

monyden curaan BxOKBm® ot

LIy Py IOBEPTA.
* Bpewms: 3aBUHYNBAHNE
[POJOJIZKAETCS B TeYCHHE

3aJaHHOIO BPEMEHH.

e PaccrosHue: 3aBuHYNBaAHKE

MPOJIOJIXKAETCA 70  3aJaHHOTO

PACCTOAHMS.
* Bripakenmue: 3aBUHYMBAHLE
TTPO/IOJTAKAETCS, TTOKa, He

JOCTUTHET YyCJIOBUA, 3aaHHOTO

IIOJIB30BATE/IbCKUM BBIPDAZKCHHEM.

Omnbka

e He OK: 3aBuHuuBanue

OCTaHABJIMBACTCA, KOIrJa IIOJIy4YEeH

CHUT'HAJI BxkHE OKB» oT

[Ty PYTIOBEPTA.
¢ PaccrosHne: 3aBuH4uBanue
OCTAHABINBAETCS, KOrIa,

IIPEBbIIIEHO 3a/JlaHHOE PAaCCTOAHUE.

e Bpems wucreksjgo: 3aBUHUYNBAHNE
OCTaHaBJIUBAETCS, Korzja

IIPEBBIIIEHO 3a/IAHHOE BpeMs4.
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15.6.9 llepekmouatenb

¥ Mporpamma pobota MNMepeknioyaTens
9 o Moves
@ KowntponeHas_to4

Lnkn

[In% YNPEBNEHNA NOT OKOM NPOTP@MMEI MOKHO UCTIONE30BaTh ONEPaTOp Be TEAEHNA, OHA
= YcTanosuTL MOTYT 33BMEHNTE CNOXKHLIE ONEPATOPL ECAMN... IHaYe, €CNi U MOMHO MPOBEPUTL
ANENE30H SHANEHUI 419 BALUEN O Bk PEKEHUS.

Moanpor

@ scnnusasnowee okHo
© OcTamos

® KommenTapuii

Ecm

. MeperniodaTens
Cuenapuit

1
2
3
4
HasHauenne 5 B omuganme
[
7
8
9

¢ ® Nanka \

CobeiTre
10 - <nycroi>

~
MoToK 1@ & ukn [ cramaapTHsiii caysait
a a1 12 - <nycroi= I
leperniosaTens
7 13 e Busos

o 1
Taimep 14 8= var_2-2 * force() Caysai __

15 @ & Ecan

SaBnH4nBaHne
16 | L[ arperohe =] wen [ ausors -

B ucxoaHoe 17 & Cuerapuin

18 * [lepexnoyarens

43S xXEBRET

Koncrpykims Oueparop BeTBJICHUS MOXKET K3MEHUTD HALIPABJICHUE JABUKEHUIT pOOOTA, B 3aBUCUMOCTH
OT BXOJIHBIX CUTHAJIOB JATYMKOB M 3HAYEHUN nepeMeHHbIX. [Ijis onrcaHus OCHOBHOTO yCJIOBUS U
OTIpEIe/IEHNUsT CAYYAEB, MPU KOTOPHIX POOOT MTOJKEH MEPEHTH K BBIMOJHEHUIO JTOMOJTHUTETbHBIX
KOMaHJ JaHHOrO [lepex/rouaresist HCIONB3YHTe peTakTOp Bhipaxkenuii. Eciu Oyner ompeneseto,
9TO ITO YCJIOBUE COOTBETCTBYET OJHOMY U3 JIAHHBIX CJydaeB, crpoku B komange Ciydait OyyT
BBIIONHATHCA. Ecaun 6pu1 ykaszan Ciydait 1o yMOJT9aHuio, TO JTUHUA OYIYT BITOTHITHCSA, TOTBKO

ecsii He OBLIO HAlIEHO JPYTUX COOTBETCTBYIOIINX CJIy4aeB.

Kax prit [lepekmrogaress MOXKeT coep:KaTh HeCKOIbKO KoMar 1 Cirydan u oy komany Corydait
M0 YMOJTYAHUIO. BBIKIIOYATEN MOTYT UMETh TOJIHKO OJUH 3K3EMILISAD OMPEIeIeHHBIX 3HAYCHU
Cutygait. Citydan MOXKHO J0OABUTH € IOMOIIBI0 KHOIOK Ha dKpane. Komanmy Coydait MOXKHO

YAQJIUTDb U3 3KPaHa AJId 3TOI'O IIEPEKTI0IaTe N d.
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15.6.10 Taiimep

N/ Jononuutensso

1 ¥ nporpamma pobora TaﬁMep
Lkn 2 9 s Moves W3MepeHIAe BpeMeHI, N3MepeHHOe BpemMa 0T0BPaXKaETCs B NepemeHHONl
3 KomTponsHas 1o«
Mognpor © Komrp - [ 7 ||Ts§\Mep71 -
4 - YCTaHOBHTL
HasHaserne 5 B omwuaanne
6 [ ecnmusaoues oo Q zanyex
Ecan
7 © ocTaHoe O 0cTaHoE
Cuenapnii 8 ® KoumenTapuii O cBpoc
9 9 m fanxa
CobkiTne
10 -
MoTok 11 @ & Unkn
nepexniosarens | i =] <nyeroh r
13 Y. Busos
Taimep 14 3= var_2=2 *force()
15 @ B Fcan ..
3aBuHYVEaHUE
16 - 0
B ucxoamHoe 17 & Cuenapuir

18 . [lepekntouarent ...
) Wabnone "
19 O raimvep_1

2SS XKBREE

Taiimep u3mepsier BpeMs, HEOOXOIUMOE [IJTsi BBITIOJIHEHUST OMPEIEJICHHBIX IeHCTBUN TPOrPAMMBI.
[IporpamMmmMuas mepeMeHHasT COAEPKUT BPEMS, TTPOHIEHHOE C MOMEHTA 3aITyCKa TaliMepa, U 0TOOparKaeTCs

Ha BKIagKax BrllepemennbieBn 1 BkBormmonmautsBib.

15.6.11 Haganpnoe

N .

1 ¥ Mporpamma pobora ~ B ucxopHoe
Unkn 2 M B icxogHoe MNepeMelleHne B NCKO AHOR MONCKEHWE ONPEA_NEHD B YCTaHOBKE
3 @ o Mover
Moanpor
4 ® Kontponsras_ros Move]
Haaianie ] 5 @ nepomensas JO Y — e
6
o ® ¥ Mepereucusekoya Voropene comerern | w0
7 ® wepes_rouxy_1
: O spems 2
- 8 @ roneunan tou 1
9 - VCTAHOBHTE
Cobbine
o B Oncuasrive
MoTok 11 [ scnamsaiouee okHo M vcnonssosanie yraos cotnerermin
q 12 O ocTanoe [3
MepekniosaTens B
3 (@) KowmenTapuin
- HasHaub Te BbiX0 bl A7 6830MACHOr O HEXGAHOO MONOMKEHIR B KOHEUTYPALIMA 6esonacHocTh
Taiivep 14 © w namxa Abl A A cpurypaL
15 =| <nycroii> Beson. WcxoaHoe Boixoaut
SasurnBanne ~
16 @ & Uaxn He HacTpoeHo He HasHaveHo
B ucxoaHoe 17 o= <nycToi

18 Y. Busos
20 @ B Fcanm ..
21 -
22 & Cuenapuir

23 % flepexmouaten ...

v

Y RNE BR =

V3en BkHauanbroeBsb HCTIONB3YET yIyIbl COUIEHEHNIT, 9TOOBI TEPEMECTUTH POOOTA B TPEIONPEIETIEHHOE
HagasbHOe mosoxkenne. Ecim y3en BkHaganbrnoeBm onpenenen B kadecTBe 6€30MaCHOIO HATAILHOTO
HOJIOZKEHUsl, TO OH oTObpaxkaercs B jepese nporpamm kKak BkHauasnbuoe (Besonacuoe)Bw. Ecsiu

HaYaJIbHOE TIOJIOZKEHUE HE COOTBETCTBYET 663OHaCHOMy, TO y3€JI OCTaeTCA HEeONMPEeACJICHHBIM.
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UNIVERSAL ROBOTS 15.7 la6noust

15.7

[HTab0HBI

15.7.1

[TIrabenupoBanue

BxlIIITabeanposanneBmn — 370 mabIoH, ¢ TOMOIIBI0 KOTOPOTO MOKHO OBICTPO 3aIIpOrpaMMUAPOBATH
3amaun yKIQAKW HA m1aTdOopMy U pas3rpy3ku ¢ maaTdOpMbl, 331a9i MOI00pa W PA3MEIIEHUS
upeaMeToB (HalpuMep, C JIOTKOB, HEIOJBUZKHOIO ODODYZOBAHUS W T.J.), & TaKKE HA3HAYUTH
pPOOOTY BBITIOJTHEHWE TIOBTOPSIONIUXCS AEHCTBUI C PA3IMIHBIMA TPOIYKTAMU HA HECKOJIBKUX CJI0TX
C pa3HOil CTPYKTYpOii. Bbl MOxkeTE CO37aBaATH pA3HBIE CTPYKTYPHI U TPUMEHSITh UX K OMPEIEIEHHBIM
csiogM. Bbl Takake MOXKeTe HOMECTUTh Pa3JesuTellb MexK 1y Kaxabim ciaoem (em. 15.7.1). Kpome
TOrO BbI MOXKETe HCIOJb30BATH JETAJH W3 CBOWCTB ILIAT(OPMBI, ITOOLI JIErKO PEryTHpPOBATD
pacnosiokenne miaardopmbl. Urobbr y3HATH OOJBIIE O AerTansx, cM. 16.3. O3HakoMbrech C
pasnesom Co3manne HOBOM MPOrpaMMbI MITADETUPOBAHNS 1aJIee, YTOOBI UCTOJIH30BATH MIabJIOH

mrrabe TMPOBAHMSI.

Coznanwme mHOBO# mporpamMmbl BilIlltabempoBanne B

1 ¥ Mporpauma podora NManeTuposanne
Z - faleit
onex 3 %V Jeiictsue nepes nanetuposammem NaneTuposaHme no3sonseT poBOTY 3arPYKaTL/PasTPYKATS MANETH, HANpUMEp NOABMPATS 1 pasMewaTs
4 =] <nyeroins RETANN 13 06NACTEN U BLINONHATS Té KE A&ACTEUA ANF PASNUMHbX SNSMEHTOB HA HECKONGKIK Y OBHAK.
Yewnne 5 9 W Wabnonu
6 = <nycroii> @ ManeTuposanne
ManeTuposaHue l
7 - Cnon O
. Pasrpyska naneT “l
OTenexunsarne 8 9 19 Moboir snement
KoHaefiepa s =] <nyerons LB
10 9 ¥ [eiicTBHE NOCAE NANE THPOBAHNA CpoWcTBa NaneTbl
1 ]| <nycroi>
d ,  Hassanne Pallet_1 2]
Bic0Ta O6LekTa | I }
CaeTHAK anemenTOB Pallet_1_cnt 2]

[ 3anoMHATE MecToMoNOKeHHE NOCAEAHErD 3NEMEHTE
Nerctena

[ nobasue asitcTaue nepen naneTMpoBaHIem

[ [[cBasute aeicTene nocre nanetnposaniy]

1. Boibepure obydenne geranu (cM. 16.3) nim HCIOIB30BAHUE OCHOBAHUS B KAYECTBE HCXOJHOMN

ILJIOCKOCTH.
2. Bo Bkiagke BrIIporpammaBm B paszene [labmonsr vaxkmure IlltabenpoBamue.
3. B okne BxlIllTtabenupoBanneBm BeibepuTe 0AHO U3 CAEAYIONNUX A€HCTBUIA.
(a) Boibepure [IrabesupoBanue Jjisi OpraHU3aluy IPEIMETOB Ha, m1aTdhopMe.
(b) Boibepure Pasrpyska ¢ mwiardopMbl Jjis CHATUS IPEAMETOB C I1aT(hOPMBIL.

4. B paszgene CpoiicTBa miardOpMbl YKAKUTE JJis TIPOrPAMMBI UMsI, UCXOIHYIO JeTajb (CM.
wiar 1), Beicory upejmvera u ums cuerduka. Ormerbre (uiaxKok 3alOMHUTH PACIOIOKEHUE
MTOCTITHEr0 TIPEIMETa, eC/TH Bbl XOTHTE, 9TOOBI pOOOT BO30OHOBUI PAOOTY y TOTO TIPEIMETA,

C KOTOPBIM OH TIPOBOAWJI MaHUIIYJIAIINA BO BPEMSA OCTAHOBKH.

5. B okne BxlIIlrabesuposanneBw B pazzaene leiictBus 1o0aBbre JOMOIHUTEIbHBIE 1€HCTBHS,

KOTOPbBIE JOJZKHBI BBIIIOTHATHCA OO0 UJIH IIOCJTE IIOCIe10BATEIbHOCTH H_ITa.6e.T[I/IpOBaHI/IHZ

(a) doGaBurh feiicTBrE TIEPE], MTA0ETUPOBAHUEM: DTHU JACHCTBUS BBIIOJHAIOTCS 10 HAYATIA,

mTabeTUPOBAHUSI.
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(b) HoGaButs meficTBrE MOC/IE MITA0EIUPOBAHNS: DTH AHCTBUS BHIMOTHIIOTCS 0 OKOHYAHUY

mTabeTMPOBAHMSI.

6. B nmepese nporpamm mHaxkmure Ha y3es [[labmonb, 4robbl HA3HAYUTH MAOIOHBI /JIs CJIOEB.
MozkHO co37aTh CAeAyIOIMe THUIbl IHAOJOHOB: JIMHEHHBIH, CeTKa WU CIydaiHbii (cM.
pucyHOK Huxke). Ha 3TOM 3KpaHe MOXKHO BBIOPATH WCIOIb30BAHUE DA3IACTUTENISA MEXKILY

crosimu (cm. 15.7.1).

7. Haxxmure na y3ed (-ibt) wabiioHOB B AepeBe LporpamMm, 4robbl 06y 4urh poboTra OlpeieJeHHbIM
HO3ULMAM CJI0g (HALIPUMED, TOUKe HavaJla/KOHIA, YIJIaM CeTKU U /Ui KOJIUIECTBY SJIEMEHTOB).
Cwm. 15.5.1 mist mHCTPYKIM 1m0 00ydenuio pobora. Bcem mozurusam HeoOX0auMo 00ydaTh
BHU3Y MIaTGOPMBI. UT00BI AyOIHpOBATH MTAOIOH, HAXKMUTE KHONKY JLyOaupoBarh 1rab/IoH

B OKHE y3J1a COOTBETCTBYIOIIErO IA0IOHA.

JInana
st 00ydeHust MOJIOYKEHNSIM BbIOEPUTE
K&K/l IPEJIMET B JEPEBE MPOTPAMM:
e Start Item 1
e End Item 1
Breaure 9UCITO MPEIMETOB B
[OCJIEIOBATEIBHOCTH B TEKCTOBOE

mosie [Ipenvers: BHU3Y OKHA.

Cerka
s 00ydeHus: MOJIOKEHUSAM BbIOEPUTE
KaXKJIBI TIPEIMET B JEPEeBe MPOrPaMM:

e Corner Item 1

e Corner Item 2
e Corner Item 3
e Corner Item 4

BBenuTe UMCIO CTPOK W CTOJOIOB
B COOTBeTCTByIOH_[I/Ie TEKCTOBBIE TIOJIA,

9T00BI 331aTh pa3Mepsl mrabIoHa.

Cutygaitubrii
Jlist 0OydeHusT MOM0KEHNUsIM BBIOEpHTE
KaXKIpII TIPEIMET B JIEPEBE MPOrPAMM:

o [tem 1

¢ [tem 2
e Item 3
Haxxmure loGaBuTh mpeaMeT, YTOOBI

J100aBUTH U UAECHTU(DUITIPOBATH HOBbIM

opeaMeT B IIOCJIeJ0BaATEIbHOCTH.

8. B mepese nporpamm HazkmuTe Ha, y3es Caoun, 9To0bI CKOH(MUTYPUPOBATE CJIOU B ITOCJIEI0BATETLHOCTH
mrabenmpoBanusa. Vcnonp3yiiTe packpbiBaiomieecs MeHi0 Boiopars mabioH, 97006 BHIOPATD
mabJToH 17151 KaxKa0ro ciosg. Haxkmure kaonky JJo6aBuTh C1oit, 9T00BI JOOABUTH JOMOTHATETHHBIE
ciaou B mporpammy. Ciom HEOOXOAMMO T00aBJISATH B MPABWIHLHOM TOPSIKE, TAK KAK €ro

HeJIb3sd Oy/IeT 3aTeM M3MEHUTD.

9. B aepese mporpamm nakmure Ha y3es Ha kaxkaom ssnemente. Ilcnosnb3yiite mapamerp
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no ymomuannio (A) macrep BxHa kaxkmgom snementeBm umu (B) pydunyio koudurypamumio

BxHa kaxkzom ssiementeBr. CM. HuzKe HHCTPYKUMK JJis KaXKJIOIO BaAPUAHTA.

(A) Macrep BxHa kaxxom ssementeBw,  Macrep BkHa kazkiom ssiemenreBi iomoraer oupepenurb
JIeCTBYSI, BBIMOJHAEMbBIE C KarXKIbIM IIPEIMETOM Ha IaaTdopMe, TaKhue KaK TOYKA OTCUeTa, a
TaKKe KOHTPOJbHAsI TOYKA MOAX0/Ia, KOHTpoJbHAsA Touka BrTouka meficTBus maCcTpyMeHTaBMH
1 KOHTPOJIbHAsS TOYKA BBHIXOJA (omucanbl B Tabsuie nuxke). Konrpoasabie Touku BrIlogxonBim
n BkBpixonBm 11 KazK/I0ro 37eMeHTa COXPAHSIT OPUEHTAIUIO W HAIMPABICHHE HE3ABHCHMO OT

OpHueHTalluu PAa3JTHIHBIX 3JIEMEHTOB.

1. Haxxmure Ha y3em Ha KaxkmoM s71€eMeHTe B JepeBe MPOrpaMM.
2. B oxkne BkHa kazxxmom snementeBm naxkmure lasee.

3. Haxkmure kuomKy IlepeMecTuTsh cioma. 3aTeMm yaepKuBaiiTe HaXkaTol KHOMKY ABTO wjn
Ha)kKMHUTE KHONKY Bpydmyio, 4ToOBI mepemecTuTh pobOTa B TOUKY orcdera. Haxkmure

kuonky IIpomomxkurs. Haxmure lanee.

4. Haxxmure YCTaHOBUTH KOHTPOJIBHYIO TOUKY JIjIsi KAXK/I0H KOHTPOJIBHON TOYKHU 1OAX0Aa (CM.
15.5.1). Haxxwmure Tasee.

5. Iosropure 3Tam 3.

6. Haxxmure YCTaHOBUTH KOHTPOJIBHYIO TOUKY JIJisk KaXKI0# KOHTPOJIbHOI TOYKHU BbIXOAa (CM.
15.5.1). Haxxmure Tasee.

7. Haxxmure 3aBepriuTh.

8. Teneps BbI MOKETE 10DABUTH COOTBETCTBYIOIINE Y3JIbI IeficTBUi 3axBaTa B nanky Bx/leilicreue

nHCTpyMeHTaB B mepeBe mporpaMu.
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Touka meficTBUS WHCTPYMEHTA,

KonTponbshas TOYKA, BxTouxka JelcTBUS
uHCTPpyMeHTaBm: Pacnonoxkenme wu mosunus,
B KOTOPBIX JOJKEH HAXOAUThCA POOOT mpHU
BBINMIOJIHEHUU JI€HCTBUSA JJI KAXKJOrO IPEIMeTra
B cioe. Kourpoabuaa touka BrxTouka neiicTBus
uHCTpyMeHTaB®  sBIsIeTCsT TOUYKOW oOTCUeTra 1Mo
YMOJIYaHUIO, HO €€ MOXKHO OTPEeIAKTHPOBATH B
JepeBe TPOrpaMM, HAXKAB HA y3€I KOHTPOJHHON
toukn BxTouka neiicTsua macTpyMeHTaBH.

IIpn wcnomp3oBaHWM  MacTepa TOYKA, OTCUETa,
SIBJISIETCS TIEPBBIM IIOJIO2KEHUEM B IIEPBOM 33/IaHHOM
cioe wa mirardopme. Toduka oTCUETA UCIOIB3YETCS
ajs  obydeHus — pobOTa  KOHTPOJIBHOM — TOUYKE
MOIX0/Aa, KOHTPOJibHON Touke BrTouka meficrBus

nHCTpyMeHTaBmh 1 KOHTPOJIBHON TOYKE BBIXO/IA.

v A

@l

-.""]

TTonxon,

Konrponbrass Touka moaxoma: Ilomoxkenwe wu
HalpaBJIeHWE, HE [OMYCKAIOIIHEe CTOJKHOBEHUS, B
KOTOPOM POOOT JOJIPKEH BBIMOJIHATH TOAXOM K

peJIMery B CJIo€.

JleficTBrE HHCTPYMEHTA

HeiicTBre WHCTpyMeHTA: JeiictBue, KOTOpOE
HABECHOU WHCTPYMEHT pOOOTA MOJIZKEH BBIMOJIHATDH C

Ka2KJIbIM IIPEIMETOM.

.-""]

Brixon,

KonTponbHas TodYKa BBIXOIA: Ilonoxxenne wu
HAIIPpABJIEHHE, B KOTOPOM POOOT TO2KEH OTXOIUTH

OT 1IpeaMeTa B CJoe.
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(B) Pyunas koudwurypanus

1. Haxxmmure Ha y3em Ha KaxkmoMm s7eMeHTe B JepeBe MPOrpaMM.
2. Ha maganbaoMm skpane Ha kazxmom smemente Haxkmure Pydnas xkouduryparms.

3. Boibepure B paCKpBIBAIOIINXCS MEHIO MA0JIOH U TOUKY oTcuera. Haxkmure kuonky Mcmonb3oBars

9Ty TOYKY OTCYeTa, YTOObI 33/1aTh TOYKY OTCYEeTa.
4. Haxaruem IlepemecTuTh croma nepemectutTe pobOTa B TOUKY OTCUETA.

5. Haxwmmure ua y3ea BxklloaxonBm B mepeBe mporpamm, 9To0br 00yIuTh POOOTA KOHTPOJIHHOM
rouke nogxoza (cm. 15.5.1). Kourposnbubsie roukn BrIloaxonBm coxpansit opuentanuio n

HAMPABJIEHUE HE3ABUCUMO OT OPHUEHTAIMH PA3THIHBIX JIEMEHTOB.
6. Haxmure na yses BxHa kaxkaom sslementeBm B nepese nporpavm. Ilosropure sram 4.

7. Haxwmwure Ha y3en Boeixon B mepeBe mporpaMm, 9To0bl 00yduTh pOOOTA KOHTPOJIHHOM TOYKE

BbIxoAa (cm. 15.5.1).

8. Temeps BbI MOXKETE T0DABUTH COOTBETCTBYIOIINE Y3JIbI NeHCTBUI 3axBaTa B manky Bk /leiicreue

uncrpymentaBm B 1epese mporpamu.

JlobaBiienre pa3aeuTesisi CJI0EB B TOCIEI0BATEIHHOCTH MITA0ETHPOBAHUS

Mexk 1y C0SIMY B TTOCJIEIOBATEIFHOCTHI NTITA0ETINPOBAHIS MOYKHO PA3MEIIATh PA3IeTUTETH, TAKNEe
KaK OyMara Wi 3KCTPYAMPOBAHHBIH eHonoaucTupos Styrofoam. Yrobbl 706aBUTh pa3jaeniuresin

MEXK/1y CJIOAMH, CIe/lyiTe NHCTPYKIIUAM HUXKe:

1. Boibepure y3esr [IIaboHbl B 1epeBe mporpam.

2. B okue Illabaousr BeibepuTe Pasmenurens u 3amaiite ero BICOTY B TEKCTOBOM ToJie Bhicora

pasaenurensd. Ecim BeicoTa He 3a7aHa, mporpamMma He Oyaer paborarh.

3. Boibepure Cnom B mepepe mporpamm. B oxkme BrCiouBms BbiOepuTe TE CIIOM, MEXKIY
KOTODbIMH JIOJI2KEH PACIIOJIAIaThCs PA3AEIUTeb (PAa3/e/UTe Il aBTOMATHYECKH BCTABJISIOTCS

[ocJIe KazKI0ro CJosi).

4. Haxxwmure na y3en Pazgenuresns B nepese mporpamm. Hakmure KHONKY YCTAHOBUTH Pa3e/IATEb,

9TOOBI OOYIHUTH TOTOXKEHHIO PA3ICTHTENS.

5. Ucnons3yiire Bapuant o ymosrganuio (A) macrep pasaesuress uwiu (B) pyunyio kouduryparuio

MTOCJIETOBATEILHOCTH pa3aenuTess. CM. HUKe WHCTPYKIWH [JIs KarKI0r0 BAPUAHTA.

Ilo 3aBepmmennn macrepa, WiIm ecad paboTa Macrepa ObLIa OTMEHEHA, B JepeBe MPOorpaMM B
pazzaene [leiicTBue pa3aenuTens nosasasgercs mabmon. Kpome nanku Bk /leiicteue nactpymentaBm
B y3se Br/leiicTBue pasmenurensiBib MOKHO BHIOPATH OIHY U3 CJIEIYIONIUX MATOK:

e 3axBar pasueauTesis s IPOrpaMMUPOBaHUs pOOOTA HA 3aXBAT pa3esuresieil s mrabeTupoBanus

e OrnyckaHue pa3aeauTesisi, ITOOBI OTIYCTUTH PA3IE/IUTETh TTPU PA3TPy3Ke ¢ MIaT(OPMbI
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(A) Macrep pasaenuTes

Haxxmure na y3en /leficTBue pa3menuTesis B IepeBe MPOrpaMM.
B okne Bx/leiictBue pazmenurensBm naxxkvure amee.

Haxxmure kHotky Ilepemecturs crofia u yaepKuBaiiTe HaxKaTol KHOIKY ABTO MJIM HAXKMUTE
KHOIKY BpydHyto, 9TOOBI mepeMecTuTh podOTa B TOUKY padaenuTess. HaxKMuTe KHOIKY

IIponomxurs. Haxkmure lasee.

Haxxmure YcTaHOBUTH KOHTPOJIBHYIO TOUKY JJIsl KAXK IO KOHTPOJIBHON TOYKHU MOAX0Aa (CM.
15.5.1). Haxwmwure Tasee.

IloBTOpHUTE 3Tamm 3.

Haxkmure YcTaHOBUTH KOHTPOJIBHYIO TOUKY LIt KAXKIOW KOHTPOJILHOM TOYKH BBIXOAA (CM.
15.5.1). Haxwmwure Tasee.

Haxxkmure 3aBepriuTh.

Teneps BbI MO2KETE OOABUTH COOTBETCTBYIOIINE Y3JIbI HeficTBuil B manku Bk3axsar pa3nenuresnsaBb,

BxOrnyckanue pasgenurensBm u Br/leiictBue wrcTpymenTaBm B mepese mporpamu.

(B) Pyunas koudwurypanus

B~ w N

Haxxmure na y3en leficTBue pa3mennTesis B 1€PEBE MPOrPaMM.
Ha maganbaom sxpane lefictBue pazaenurens Haxmure Pydanas xkorduryparms.
Haxkaruem [lepemecTuTh B TOUKY pa3aeuTeis IEPEeMeCTUTe pob0Ta B TOUKY PA3IETUTES .

Haxxkmure na y3en BxllonxonBw B nepese nporpaMm, 910061 00y9uTh pOOOTa KOHTPOIBHOMN

roure noaxoga (cm. 15.5.1).
Haxxmure na y3en Br/leiicteue pazaenurensaBm B nepese mporpamm. IloBTopuTe sTam 3.

Haxxkmure uHa y3en BxkBoeixonBm B nepese mporpamm, 9100kl 00y9uTh poOOTA KOHTPOIBHOMN

rouke BbIxoxa (cM. 15.5.1).

Teneps BBI MOXKETE OOABUTH COOTBETCTBYIOIINE Y316l NeficTBuil B manku Bk3axsar pasnenuresisBb.

BxOrnyckanue pazgenurensBm u Bi/leiicrBue uncrpymentaBm B qepeBe mporpamu.

BapuanTsr kouduryparun mporpavMmbl BxllltabesnposanueBm

Hoctynubie Mmeroabl u3menenus nporpamvbl BkIIITabenupoBanneBib:

Ecnu nnardopma Tpebyer peryanpoBKYu niiv M3MEHEHUs TIOJI0KEHUS [TOCJIEe CO3IAHMUST TPOTPAMMBI
MITabeIuPOBAHNS , TO HEOOXOIUMO TIOBTOPHO 00y YUTh TOJIBKO AeTasb miaaTdopMbl (cM. 16.3),
TaK KakK I0CIeJ0BATE/IbHOCTD IITA0EJNPOBAHKUSA ABJISAeTCA (PUKCUPOBAHHON OTHOCUTEIHLHO
nperanu. ITosromy Bce Apyrue KOMIIOHEHTBI IPOrPaMMbl aBTOMATHYECKH MOACTPAUBAIOTCS K

HOBOMY 33/IAHHOMY TIOJIOYKEHUIO.
MozKHO peJaKTUpOBaTh CBONCTBa KOMaH/, nepemenienus (cm. 15.5.1).
MozKHO M3MeHATh CKOPOCTb M PAJUYC KPYroBbix jasuxkenuii (cm. 15.5.1).

MoxkHO 706aBIATEH APyTHe MPOrpaMMHBIE Y375 B IOCaemoBaTebHOCTh BKHa kazk mom anemente B

niu Br/leiictBue pasnenurensaBb.
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15.7 Iabaonbl

15.7.2

[Touck

OyHKIWSA TOUCKA C TOMOIIBI0 JATYNKA OIMPEIESeT, TOCTUTHYTO JIM TPABUIHLHOE TMOJIOKEHHE,
9TOOBI B3ATH WM IOJIOKUTH OObEKT. JlardukoM MozKeT ObITh KHOIIOYHOE peJie, TATINK JTaBJICHIST
WU eMKOCTHBIN Jarduk. JTa (PYHKIMS MPETHAZHAYEHA JJisi PabOThI co mrabesMu 0O0beKTOB,
COJIEPKAIINX 00BEKTHI PA3HON TOJIIUHBI, 8 TAKYKE JJId CJIy9aeB, KOTIA /I TPOrPAMMBI HEBO3MOYKHO

WJIA CJIUTITKOM 3aTPYAHUTEJIHHO ONPEACJIUTH TOYHOE TTOJIOXKEHUE 00BEKTOB.

Vkiaaka PackuagpiBanue

ag Ii 1 Ti

[Tpu mporpaMMupOBaHUN OMEPAIUN TTOUCKA, JJIs PAOOTHI CO MTADETAMHI HEOOXOIUMO OMPEIETUTD

HAYaJIbHYI0 TOYKY S, HanpasjeHue mrabejupoBanus d u TONMUHY 00BEKTOB B 1ITadeI€ .

Kpowme Toro, He0OX0AMMO ONIPENeTUTh YCIOBUE sl JOCTHKEHHS TOJTOXKEHNS CASIYIONIero mrabes,
1 0CODOYIO MOCJIEIOBATETFHOCTD MTPOTPAMMBI, KOTOPas Oy/IeT BBHITIOJHIATHCS B KAXKIOM TTOJIOKEHIHT
mrrabesmmpoBannsi. HeoOxoammo Tak:ke yka3arbh CKOPOCTh M YCKOPEHWE JIjIst IBUKEHUST, KOTOPOe

OyZeT BBIIOJIHATHCSA BO BPeMs OIepaluu mrabeimpOBAHAA.

VYkiaaka

Mepeuenntie

> Hononurensio
1 | ¥ Mporpamma pobora

® Kontponsras_to4

Bri6op TMNa noucka
OnpeaeneHa onepauus noncka
A: HayaneHoe NonoxeHne

B: Hanpasnenne wrabens
C: ToMLMHA 0BLbeKTa

Movick

- YCTAHOBMTH
Yeunve B oxuaanne

@ Bcnnusanowuee okto
© ocravos

B KoMMeHT apnit

W Nanka

10 = <nycroii>

NaneTuposaue BribepyTe yknaAKy Ui PacknasBaHre

OTcnexmnsanne
KoHBeiiepa

[ R T
©

°

& ukn
a1z =] <nycroii= I .
13 Ve Busos
14 a= var_2=2 *force()
15 @ & Ecan.. G [
16 - <nycrois>

.
IC
o—— (@&
17 & cuerapuin B [; =
18 % flepexmosarens '

19 ® raiivep_1

20 I8l Mouck Venaaxa Packnanbisanmne

Bo Bpems ykIaaKku MaHUITYISTOP POOOTA IEPEMEIAETCSA B HAYAIbHOE TOJIOKEHNE, & 3aTEM JTBUTALTCS
B ITPOTUBOTOJIOKHOM HATIPABJIEHNH, BBITIOIHSIS MOUCK CJIEAYIOIIETO MOIOKEHNST IIITA0eTMPOBAHIIS.
ObHapyKUB 9TO MOJIOKEHNE, POOOT 3AIMOMUHAET €r0 ¥ BBIIOIHSIET CIEUATBHYIO TOCIEI0BATEbHOCTD.
Ha crenyromem kpyre pobOT HAYMHAET MOUCK C 3AMOMHEHHOTO MOJIOXKEHHUs C IAarOM, PABHBIM
TOJIIIHE OObEKTa, B HAIPABIEHUM YKJIQJKW. YKJIAQJIKA 3aBEPIITAETCS, KOTIa BBICOTA MITAOEIsT

IIpeBbllaCT 3aaHHOE€ YUCJI0, U1K IIPU 110Ja4€ CUrHaJla JaTIYUKOM.
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PackuagpiBanue

24 QH

N

1 ¥ nporpamma posora PasnoxuThb
2 9t oy
3 @® KowtponsHas_tou
Mownck
4 - YCTaHOBUTEL
Yeunme H B oxuaznie
6 [ Bcnameanwee okHo
ManeTuposaHue
7 © oeTanor
OTcnsxkuBaHme 8 B KommenTapwit - P it obbekT Tea napameTpamun:
KoHBenepa
" S ¢ W fama A HavankHoe nonoxerie
10 =] <nycroii Ta B: Hanpasnewme wrabens
’ C: TonuwnHa obvekTa
11 9 & Laxn o[ i
Jq 1z = <nycroi

0i I»
13 Lo Busce =

14 3= var2=2 *force()
15 ¢ b Ecanm ...
16 =) <ny

17 & Cuenapuin

18 & flepekniovarent ... C. nonokeHUe HaiigeHo, Kor Aa:
19 B raimep_1

20 9 Bl Pasnomure

21 @ Hauansroeonox Tonuuna obuekta 06w e napamMeTpLl

22 © = Hanpasnerme 00 um CKOPOCTE MHETRYMEHTE 250 | wrc
25 @ iii flocaeqosatensHocTllo6opa YCKOPEHUE MHCTPyMEHTE 1200 | mmfe:

[ nocregosaTtensHocTe nepes sanyckom

| Boccranosur, wacrpoiixu no ymonsammo |

[ NocrencsatensHocTs nocae p

+9 X BRE=

Bo Bpems packmaabIBaHusa MAHUITYIATOP POOOTA TEPEMEIIAETCS B HAUAILHOE TIOTOXKEHNE B 33 TAHHOM
HaNpaBJIEHUH, BLITIOJIHSS MOUCK CJIEAYIONIEro 00beKTa. YCJIOBUE HA YKPAHE OMPEIETIAET JOCTHKEHUE
caemyomero oobekra. OOHAPYKUB ITO TIOJIOXKEHNE, POOOT 3ATIOMUHAET €r0 U BBITIOIHSIET CIIEeIHATHHY IO
I10CJI€10BaTE/JIbHOCTD. Ha cireaymmeMm Kpyre pO6OT Ha4YMHAET IIOUCK C 3alIOMHEHHOI'O IIOJIOZKEHU A

C IT1aroM, PaBHBIM TOJIHHE OObEKTA, B HAMPABICHUU YKJIATKH.

HauanbHoe mosoxkenue
HauaapHbIM MOTOXKEHNEM HAa3BIBAETCS TOUKA, B KOTOPOIT HAUNHAETCS OIEPAITs MTAa0e THPOBAHUSI.
Ecnmu maganbHOE TOIOXKEHNE HE YKA3aHO, MTA0EJINPOBAHNE HAYMHAETCS B TEKYIIEM TIOJIOXKEHUU

MaHUIYISITOPa POOOTA.

Hamnpasnenue

N

1 ¥ Nporpamma pobora H
? P anpapnenme
e 3 © Konrponsnas tou HanpaeneHue 3aaeTca NMHUE MeXKY NoAoKeHEM LTV BYK KOHTPOALHEIX TOUEK.,
4 = YCTaHOBHTE
Yeurme 5 B Oxuganne [ ocTanceuTe nocne 500.0 MM
6 [ scnausaiowee oo
ManeTvpoBaHue B © ocranos [ ocranosuTe, koraa
OTenexusaHue 8 B KommeHTapui
KoHBeiiepa 9 o m namka
10 = <nycroii=
11 9 & Unkn
412 = <nycroi> I
13 L. Busos
14 3= var_2=2 *forca()
15 9 b foam ..
16 -

17 & cuenapuis
18 & [lepeknodarens ..
19 O raimvep_1

20 ¢ [ PazroMuTs
O6ume napamerpbi

21 @® Hasansroelonom

CKOPOCTE MHCTPYMEHTa 10 mwfc
22 @ = Hanpasnerne
25 © 1% focnesoearensuoc Tellogopa VCKOpEHINE NHCTPYMEHTa 1200 mm/c?

| Boccranosur, acrpoiinu no yuonuammo |

2SS CKBETE
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Hampassenune 3amaercss IByMs MOJIOKEHUSMY U PACCIUTHIBAETCS KAK PA3HOCTH MOJOKEHUH OT
nepsoit [ITU nmonoxennit 10 Bropoit IITU monoxenwmii.

IIpumeganue: Ilpu pacuere HaIpaBIEHUS HE YIUTHIBAETCS OPUEHTAIMS TOYEK.

Briparkenne cjiemyomero mooxKeHus mrabeInpoOBaHUs
Mamnumyaarop podboTra ABUKETCs BIOIb BEKTOPa HAIIPABJIEHHsI, HEIIPEPBIBHO ITPOBEPsIsi, HE JOCTUTHYTO
JIV CJIeIYIONIEe MoJIoKeHue mrabemupoBanus. K Beiparkenne Oy1er onpeie/ieH0 KaK NCTHHHOE,

BBITIOJTHAETCA CIIeIIHaJIbHaA IMOCJIAEI0BATEJIBHOCTD.

BxlIlepen 3amyckomBm

JlomoTHUTEIbHAS TIOC/IEI0BATEILHOCTE [lepen3amnyckoM BBITIOHSIETCS HEMOCPEICTBEHHO MePes

3allyCKOM OIllepalyu. Ee MoxHO ucnosip3oBarn JJ1d O2KMJJaHU A I'OTOBbIX CUI'HAJIOB.

BxkIlocne okonuanuaBm
JononaurenbHas nocienoBareabHoctsb ITocsieKonua BbioHsercs 1oc/ie 3apeplieHus Ollepaluu.
Ee M0O2KHO HCIIOIB30BATD I OTIIPABKK CUTHAJA 3aIlyCKa KOHBeepa, IIOArOTaBIUBas MECTO st

CJIEIYTOIIETO TITA0e.

TMocaenoBaTeabHOCTH TOA00PA/ PA3MEIEHH ST
ITocnenoBaTeabHOCT TOAOOPa/ PA3MEIIEHHS — TO CHEHAIbHA [0CIEA0BATEILHOCT TPOrPAMMBI,
KOTOpAsi BBIMOJTHSAETCS B KAXKJIOM IMOJIOYKEHWH IMTA0eTMPOBAHUs, KaK W B CIyYae C omeparuei

1aT(MOPMEI . .

15.7.3 Ycunune

B paboueii 30He poboTa NIPUHYAUTEIBHBIN PEKUM TTO3BOJISIET BHITIOJHATH COBMEIIIEHUE U TIPUJIOXKUTH
ycuiire 1o BbIOpaHHbIM ocsM. Bcee nBumkenus: manuiysiaTopa pobora no koManziae ycuiue OymayT
BBITTOJTHATHCS B IPUHYIUTEIHHOM pekuMe. Ecan ABuKeHne MaHUuIyIsiTopa poOOTa BBIOIHIETCS
B IIPUHYIUTEIBHOM DEXKUME, MOYKHO BHIOPATH OIHY MJIM HECKOJIBKO OCEl, MO KOTOPHIM JIBUKEHUS
MaHHUIYIITOPa POOOTA OYAyT COBMEMIEHBI. MaHUIyaaTOp poOOTa COTTIACOBBIBAET CBOU JABUYKEHUS
C OKpyZKaroleil cpenoil BIOib Oceil COBMeNeHHsl. IJTO 03HAYAET, Y9TO MAHUILYJISITOPp PobOTa
ABTOMATHYIECKH PEryaupyeT CBOE MOJOXKeHHne, 9ToObl co31aTh Tpedyemoe ycumue. Kpome Toro,
MaHHUIYAITOP POOOTa MOXKET CAMOCTOSITEbHO MPUJIOKUTH YCUJINE K CBOEH Cpele, HAlpuMep K

obpabaThIBAEMOI TeTaJIN.

[MpunyIuTebHBIN PEKUM MOKHO WCIOJIH30BaTh, Korjga (axruueckoe nosoxkenne [ITU Bmosnb
[IPE/yCTAHOBJIEHHOI OCH He WMeeT 3Ha9eHus, HO HeOOX0IMMO 00eCIIednuTh 33/JaAHHOE YCUIIIE BIOJIb
sroit ocu. Hampumep, ecu IITU pobora mpoxomauT depe3 H30THYTYIO MOBEPXHOCTH, BIABINBAET
WJI W3BJIEKAEeT 00pabaThIBAEMYIO JeTalb. B MPUHYINTEIHLHOM PEKUME TAKKE MOKHO MPUIOKATH
OTNIpeJIeJIEHHBIM KPYTAIIN MOMEHT BOKPYT 33JaHHBIX OCEIi.

[Ipumedanue. Baosns ocu, Ha KOTOPOIt 33/1aHO HEHYJIEBOE yCUJIE, HE JOJI2KHO ObITh P TCTBHIA,
TaK KaK MAHUILYJIATOP POOOTA MBITAETCS YCKOPUTH CBOE ABUXKEHUE BIOJIb STOI OCH.

Hecvorps wHa TO, 9TO mpw BBIOOpPE OCH TPOBOIUTCS €€ COBMEINEHWE, MpOrpaMMa poboTa BCE
PABHO TIHITAETCS MPOBECTU POOOTA BIAOJB 3TOM ocu. Tem He MeHee, 3a CUET YNPABJIECHUS YCUIHEM

MAaHHUIIYJIITOP POOOTa MOXKET 00eCIednTh TPeOyeMoe yCUIHe.
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IMPUMEYAHUE:
Ecin B mpumynuTenbHOM peKUMe WMEIOTC BbIpazKenus Ecim,

Nuage Eciim nm [ukir u eiopan napamerp IIpoBepars BbipaKkeHue

HOCTOSHHO, TO MOXKHO noGasurh cuenapuii end force mode() B

KOHIIE BbIPpazKCHHAI, 9T00BI BLINTH W3 NMPpUHYIUTEJIBHOTO pezKuMa.

BHUMAHUE:

1. He nomyckaiiTe pe3KOro CHuKeH#s CKOPOCTH HEIIOCPE/ICTBEHHO

repe/; epexo/ oM B IIPUHYIUTE/IbHBIN DEKUM.

2. He  nomyckaiite  pe3Koro  CHM2KEHUsS ~ CKOPOCTH B
MPUHYIATETBHOM DPEYKHMe, MOCKOJIBbKY 3TO CHU3UT TOYHOCTH

yupaBJjieHUA CKOPOCTBIO.

3. He nomyckaiiTe nBuKeHUH, TapaslJIeIbHBIX OCAM COBMEITIEHUS,

JI0 TIepexXo/ia B TPUHYANTETHHBIA DEXKUM.

24 QH

[

FC g ~ Yennue

MpOrpaMMHas HaCTs MPU 3TO/ KOMEHAE YcUTMs ByAeT paBOTETE B MPUHYANTENSHOM PEXUME. B pexXae
younns poBoT ceoboaHo n e parHoli A8 Ta/, K KOTOPOR MPUMEHAETCH
= YCTaHOBWTH 3afAaHHoe yennve,

Mowck

@ KontponeHas o4

Yeunve AeTane

[ acnausanowee okHo
-
© oeranos OcHosarive

® KowmenTapui

ManeTuposaHue

OTcnexusarue

2

3

4

5 B oxuganne
6

7

8

- o

KorBefiepa

¢ W Nanka

10 =| <nycroii= —F
11 @ £ ywen

12 - nyeToR>

13 L, Busos

14 a= var_2:=2 *force()
15 9 b comn
16 =| <nycroii=

Yennne

" 00| H

17 & cuerapuin

18 & flepeknovartens ..
19 O raiimep_1

20 9 [ PaznomuTs

21 ® Hasansroellonox
22 @ = Hanpasnenme

25 o 11! focaesosarensroc Tellogbopa

30 @ F Younue ~ /77 T CTUPOB3HIA PEAWHMA YEANMS B0C ank3y/iT Ck KiOMKE TeTa
29SS XBRET

Buibop meramn
B mento erasib MOXKHO BBIOPATH CUCTEMY KOOPAMHAT (OCH), KOTOpPbIE POOOT OYJIET UCIIOJIb30BATH
npu paboTe B MPUHYIUTETHHOM pexknMe. B 3TOM MEHIO COmeprKaTcs AeTau, ONpPEeIeeHHbIE TPU

ycranoBke (cum. 16.3).

Tumn pexxuma ycuaust

JocTynHbl 4eTbipe PA3HBIX THUIA PEKMMA YCUJIUs, KAXKIAbII U3 KOTOPBIX OIpeiesser CIocod

WHTEPIPETAINN BHIODAHHON JETaJN.

e OOBIYHBIN: TOJBKO OJHA OCh OYIET COBMEIEHA B PEXKHUME yCHIusd. YCHJIUEe BIOJb ITOM
ocu MOXKHO Oyner orperyjaupoBaTh. 1pebyemoe ycuiime Bcersia OyJIeT npuiaraTbCs BJIOJb
ocu Z BwiOpannoit meranu. Tem me menee, nis aetaseit Bk/IunusBw corsacoBanue Oymer

BBIIIOJIHATBHCA BJAOJIb OCHU Y.
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e Pama: tun BxkPamaBw maer Gosee mmpoxkume BO3MOXKHOCTU WMCMOJIB30BAHUS. IJTOT THUIT

II03BOJIAEeT BbI6paTI> copMenieHue u yCuJjime HE3aBUCUMO 110 BCEM IIECTHU CTEIIEHAM CBO60/II)I.

e Touka: mpwm BeiOOpe Tnma BkToukaBm B pame 3amaum co3maercs och Y B HaIpaBICHUH
or ITU pobora k HadambHOM TOYKe BhIOpaHHOM mertanu. Paccrogume mexay IITU pobora
U HAYATHHON TOYKON BBIOPAHHON (DYHKIMHU JOKHO ObiTh He Menbime 10 mm. O6parure
BHUMAHWE, 9TO paMa 33/a49u OyJeT W3MEHEHA BO BPEMs BBINOJHEHHUs 10 MEpPe M3MEHEHUsI
nomoxkennsi LITU pobora. Ocm X m Z pambl 3aJa9M 3aBUCAT OT MCXOIHOTO IMOJIOXKEHUS

BBIODAHHON JeTasIn.

o JIBurkeHue: IBUYKEHNE O3HAYAET, 9TO PAMa, 33/ 19K OYIeT MEHSIThCS C HATIPABICHUEM JTBUKEH ST
OTU. Ocb X pambl 3amaau Oymer sBIsAThCA Tpoeknueil Hanpapienus japrmkenus LT na
IJIOCKOCTH, 0Opa3oBanuoit ocamu X u Y BoiOpanuoil geramu. Ocb Y Oyzer HAXOAUTHCS
MEPIEHINKY/ISTPHO ABUKEHUIO MAHUITY/ISATOPA PODOTA, & IMI0CKOCTh X-Y — BBIOPAHHOI 1eTan.
ODTO MOYXKeT OBITh MOJIE3HO TP OJU3KOM MPOXOIE BIOIL CJIOXKHOTO MyTH, TIe Tpedyercs
MPUJIOKATD YCUINE HepHeHanKyasapuo apuxennto [[TH.

IMpumeganune. Ciaydaun, Korja MaHUMYIATOP pobora He aBuraercs: ECTu peuMm ycuiius
BBIOPAH IPU HEMIOIBUKHOM COCTOSTHUU MAHUITYIATOPA POOOTA, OCH COBMEIIEHNUs OTCY TCTBYIOT,
noka ckopoctb IITU we Oyner soime nyns. Ecawm B cnemyommit pa3 B pexume yCUInst
MaHUIYIaTOP PodOTa CHOBAa Oy[eT HAXOAUTHCH B HENOJIBU2KHOM COCTOSHHUH, OPUEHTAIUS
pambl 33aa49u OymerT COBNAJIATH C TOCIEIHUM TMOJIOXKeHuneM, korga ckopocth LITU Obura

BBITITE HYJIA.

B ciyuae mocsiennux Tpex Tunos (DAKTUYECKYIO paMy 33/a9d MOXKHO IIPOCMOTDPETb BO BPEMS

BbINOJHeHUs HA BKiaake ['paduka (cm. 15.3), ecsiu pobor paboraer B IPUHYAUTEILHOM DEXKUME.

Buibop 3nauenust ycuius

¢ MOKHO yCTAHOBUTDH 3HAYEHHE YCHJIAS WU KPYTAIIEro MOMEHTA /It OCEHl COBMEIEHUs, a
MaHHUILYJISITOP PoOOTa OTPEryIUPYyeT CBOE MOJOKEHNEe, ITOOBI CO3JaTh TpedyeMoe yCune.
e JI;151 HECOBMECTMMBIX OCEHl MaHUMYJISTOP poboTa OYIeT CIeIOBATH TPAEKTOPUHU, 33JAHHON

IpOrpaMMoii.

151 mapaMerpoB nocTynaTesbHOro ABuzKeHus ycuiue 3agano B Heioronax [H], a auist Bpamarenbubix

JIBIKEHNE KPYTAIINi MOMeHT yKa3aH B HproroH-merpax [Hum].

[NIPIMEYAHUE:

Broimonmure ciemyrormee:

e Ucuosbsyiite dynkuuio cuenapus get tcp force() B

OTAE/IbHOM IIOTOKE, 4TOOBI CYUTATEH IIOKA3AHUE (baKTI/I‘{eCKOI‘O

ycuianmda n KpyTAaIiero MOMeHTa.

¢ OtperynupyiiTe BEKTOp IaeqHOr0 KJII04a, €C/in (DAKTUIECKOe
3HAYEHNE YCWIWS W/WIN  KPYTAIIEr0 MOMEHTA HUXKe

TpedyeMoro.

IIpemensl ckopocTh

Maxkcumaabuas CKOPOCTbH, BbIpazK€HHaA B MPAMOYTOJIBHBIX KOODAWHATAX, MOZKET OBITH yCTaHOBJIEHA

It oceil coBMmelnenusi. B npuHyauTesbHOM pexkuMe podOT MEPEMEIIAETCH C 3TOH CKOPOCTHIO,
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TIOKA HE COTMPUKOCHETCS] ¢ KAKUM-JIN00 OOHEKTOM.

Hactpoiiku TecToBOTO yCHIHS

IIpu BKIIOYEHUM ¥ BBIKJIIOYEHWH KHONKHU TecT m3MeHsieTcd JIelCTBUE MPU HaXKATHU KHOIKU
cBOOOIHOTO TIPUBOIA HA, 33JHEH CTOPOHE MOABECHOTO MYJIHTA 00y Y€HUs BKIIOUEHNE PEKUMA, CBOOOIHOTO

IIPUBO/IA WJIM IIPOBEPKA KOMAaH/Ibl YCUIULA.

Ecmm xuonka Tect BK/IIOYEHA, TO IPU HAXKATUU KHOIKU CBOOOIHOTO IIPUBOA HA 33IHEH CTOPOHE
MOIBECHOTO TYJIBT, 00ydeHus podboT OydeT BecTw cedsi TaK, CJIOBHO MPOrPaMMa, JOMLIA 0 ITOMN
KOMAaHbI yCHJIUs, W, TAKUM 00Pa30M, MOKHO OyJeT MPOBEPUTH HACTPOHKH 10 (PAKTUIECKOTO
3amycKa MporpaMMbl. Takas BO3MOMKHOCTH OCOOEHHO TOJIE3HA IMPH MPOBEPKe MPABHILHOCTH
BBIOOpA COBMECTUMBIX oceit m ycummsa. Ommoit pykoit ymepxkwusaiite IITU pobora, a apyroit
HaYKMUTE KHOIMKY CBOOOJHOrO TIPUBO/IA U MMPOBEPHTE, B KAKUX HATIPABJIEHUSAX MAHUITYJISITOP pOOOTA,
MOXKET JBUTAThCH, & B KaKux — HeT. Ilocie 3akphITrsa 9TOT0 dKpaHa KHonKa TecT aBTromMaTndecKkn
BBIKJTIOYUTCS, & 9TO O3HAYAET, 9TO KHOIKA CBOOOIHOrO MPHUBOAA HA 33HEH CTOPOHE MOABECHOTO
MyJIbTa 00yY€HUsT CHOBA, OYIEeT MCIOIb30BATHCS [JIsi OOBITHOTO PEXKMMA CBOOOIHOTO MPUBOIA.

ITpumeuanne: Kromka cBob6omaHOr0 MpMBoIa 6yAET /1eHCTBOBATH TOJHKO MPYW BHIOOPE TOMYCTUMOIH

byHKINA A9 KOMAHIbI YCUIUS.

15.7.4 OrcaexxuBanne KoHBeiiepa

Oyukiusa BkOrcnexupanue kouseiiepaBib 1103BosisieT MaHUILYISTOPY POOOTA OTCIEKUBATD JABUKEHUE
MaKCHUMyM JByX KouBeiiepoB. @yuknus BxOrciexusanue konpeiiepaBm 3amaeTcst BO BKIaIKe

Bx¥YcranoekaBm (cMm. paszen 16.1.10).

HacTpoika oTcnexusBaHus KoHBenepa
ut

‘Conveyor 1 (oTKMI04EHO) hd

Kpennere o
[0 BK/IO4ATL OTCEMVIBAHNE KOHBEREDE

HacTpoika
BB0AA-BLIBOAA MapameTpel KoHBerepa

MepemeHHbie TUN KOAoBOrO AaTHMKa
3anyck
MnasHsii nepexos

OTenexnsaHue
KoHaefiepa

3aBUH-NBaHNE
MapaMeTpLl oTCneXKuBaHnA

B ucxoaHoe
A BelbpaTh TUN KoHBerepa

Beoa/scison
VHCTpYMEHTa

) Metann

V3en nporpammbl BkOrciexxuBanue kouseiiepaBm jgocrynen Bo sritagke BrlIIporpammaBm
B pazzmene BxlllabmounbiBm. Bcee mgBmkenms B paMKax MaHHOTO y3Ja Pa3pelieHbl BO BpeMs
OTCJIE)KUBaHWS KOHBeWepa, HO OHM OTHOCATCH K JBUXKEHHUIO KOHBEHEpHOH JeHThl. Kpyrosbre
JBUKEHWS HE IOMYyCTUMBI pu Bbixogae n3 dyuknun BxrOTcnexusanne koueeitepaBm, mosromy

epeJ; TeM KaK CAEJIarh CJeIyIolee [BU2KeHnEe POOOT IepPexXoJuT K IIOJHOMY OCTAHOBY.

OTcnesxknBanre KOHBelepa,

1. B Bepxuaem xomontutysie HaxkmuTe IIporpamma.
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2. Haxxmure ITlabmonst n BeioepuTe OTClIeXuUBaHne KOHBeHepa, YTOOBI JOOABUTH B JIEPEBO
nporpamm y3es BxOrcnexxupanne kouseitepaBm. Bcee nBurkenwsi, nepeducientbie B y3ie

BrOrcnexxuBanne koupeiiepaBib, OTCIeKUBAIOT IBUXKEHWE KOHBEHepA.

3. B BxOrcnexxupanve kouseitepaBm B packpeiBatomemMcs crnucke BkBoibpars konseiiepBib

BoiOepuTe Kongeitep 1 umu Kongeiiep 2, 9T00bI ONpeIeInTh OTCIEXKUBAEMbBIH KOHBEHED.

IMPUMEYAHUE:

Eciu B y3ne BxOrcnexwuBanme kouseitepaBm — umerorcs
Beipaxkenns Ecmun, Nnage Ecim mmm Ilukn m BeIOpaH mapamerp
IIpoBepsiTh BbIpasKeHWe MOCTOSTHHO, TO MOYKHO J0DABUTH CIleHAPUi
end conveyor tracking() B KomIle BBIpaXKeHUs, 9TOOLI BHIATH U3

peKumMa OTCIeKUBaHuA KOHBeliepa.

15.8

URCaps

15.8.1 Kondurypanua URCap yranennoit ITHU
Hast ucnosnpzosanust URCap yunanennoii IITH neob6xoaumo 3aperucrpuposars pobora (cm. 11.4).
Yaanennas nenrpaibhas Touka uncrpymenta (YIITU) — sro nenrpasibias To9Ka HHCTPYMEHTA,
3a(pUKCUPOBAHHAS B IPOCTPAHCTBE OTHOCUTEILHO OCHOBaHUs pobora. YIITU ucnonb3yercs B Tex
caydasix, riae podoTy TpebyeTcst 3aXBaTUTh U TIEPEMECTUTD TPEIMET OTHOCUTEILHO (DUKCHPOBAHHOTO
uacrpymenrta. ¥YITU ucnonb3yercs smecre ¢ komangamu Y IITU  MoveP u YIITU _CircleMove
LTSI TIePEeMEIeHU s 3aXBAYEHHON IeTAIH C TOCTOSTHHOM CKOPOCTHIO OTHOCUTEIHHO (PUKCUPOBAHHOTO
HHCTPYMEHTA.
rpadmyeckan cpefa nporpaMMmupoBalmna Universal Robots (on 8f0823904b9d)
v Hmn> €CC =
IR 182 ¢ 2 £ 8d o =
YpaneHHas neHTpanabHas TOYKA UHCTPYME...
Z]| Owe~] (B [+ ][
'\
z
X 38L00 mm
Screwdriving
installation ¥ -200.00  mMm
Remote TCP z 300,00 um ),
#w
OpuenTaLmn 7 Remote Tcp
RX 0.0000  rad
RY 0,0000  rad
RZ 0,0000  rad Origin Frame
KONMpoBaTE SHAYEHAA U3 TouKM; " —
POHOBBLI A NMpoLecc KOHTpoAsiepa yaaaeHHon LT S N b
CTaTyc KoHTpoAnEpa: OCTAHOB/IEH
Tax ke kak u o0brany0 IITU (cm. 16.1.1), Bor moxkere 3agars YIITU u npucsouts eii ums B
HacTpoifkax BKJIaAKN BrYcranoBkaBm. Bl Takke MOKeTe BBITOMHATD CJIEIYIONINE TeHCTBUSA:
o Jlobassienue, nepenMenoBanue, uamenenue u yaaaenue y 1[TU
o Ilonumanue akrusuoit YITU u YITU no ymosraanuio
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e O0yuenwue nosioxkenus Y1[TU

e OO6yuenne opuenrtaruu Y I1[TU

15.8.2 Hacrpoiika YIITU ¢ neram

Hacrpoiite YIITU ¢ momomipio gerasiu, 9T00bl TO3BOIUTH POOOTY padOTATh TOTIKAMU OTHOCUTEILHO

YIUTU, cozmaBas KOHTPOJbHBIE TOYKN U KPYTOBBIe npuzkenns ¥ IITU.

1. Kocuurech 3Ha4Ka miroca, 91o0s! co3aars #HoByo ¥ LITU YITU. Unu Beibepute nMeroierocs
VITU B packpbIBaiomeMcs MeHIO.

2. Kocuurech B packpbiBaiomeMcst MeHio KonmnpoBarh 3HaUeHNsT OT TOYKH U BBIOEPUTE JETAD.
TIposepnre 3Havenuns nojgoxkenns u opuentannn Y LITU, 94To6bI OHI COOTBETCTBOBAIN BHIOPAHHOIT

JeTasn.

15.8.3 Twunwer aBu:kenwnit ynanennoi [[THU
YIOTU MoveP

Takke Kak u oobranast komanaa MoveP, YIITII MoveP 3amaet ckopocTh 1 yCKOpeHWe MaHHTTYIATOPa

pobora oraocuresbuo yganeasoi IITU. Cm. 16.1.1.

Kpyrosoe nmxkenmne YITU

Takxke kak u 00bIdHOE Kpyrosoe JpmkenHue, kpyrosoe gpmkenue ¥YITI moxuo mobasuth B

RTCP _MoveP, uro6el onpegenurs apuxkenus no Kpyry. Cm. 16.1.1.

MMPUMEYAHUE:
MaxkcumasbHasi CKOPOCTb KPYT'OBOI'O JIBU2KEHUST MOKET ObITh HUKE,

geM 3ajJaHHOe 3HadeHme. Pagmyc kpyra — I, MaKCHMAaJbHOE

yckoperne — A. MakcuMmajibHasi CKOPOCTh HE MOYKET MPEBBINIATh

spadenne Ar u3-3a TEHTPOCTPEMUTEIHHOTO YCKOPEHUWA.

Konrponpuas rouka YIITU

Kak u 0ObIYHBIE KOHTPOJIBHBIE TOYKHU, KOHTpOIAbHAsS TOUka ¥YIITU mo3mosstor MaHUTYISTOPY
[ePeMEIAThHCs JTUHEHHO C IOCTOAHHOI CKOPOCTHIO M KPYTOBBIMHY JBUKEHUAMU. Beanduna paanyca
KPYTOBBIX JIBU2KEHU IO YMOJTIAHUIO SIBJISIETCH OOIINM 3HAYEHUEM [T BCEX KOHTPOJIBHBIX TOYEK.
Memnbuit paauyc KpyroBbIX ABUXKEHUH 1€/Ia€T MTOBOPOTHI HA TPAEKTOPUH DOJIeE OCTPHIMU. Bosbrimii
PaanyCc KPYTOBBIX JBWIKEHHWH jejaer TpaekTopuio 6osee miaasHo#. st mporpamMmMmupoBaHus
KOHTPOJIbHBIX TO4eK Y [ITHU nHeobxoaumo dpusndecku nepeMecTuTh MAHUITYIATOP POOOTA B HY KHOE

IIOJIOZKEHHE.
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UNIVERSAL ROBOTS 15.8 URCaps

rpaduyeckan cpeaa nporpaMmMupoeanua Universal Robots (on 8f0823904b9d)

Pomm— e Mypran B
5
¥ n -
porpauma potera KouTponbHas Touxka yganennon LUTU
=
TR YAUTKonTRTouwa. 1|
? ¥ YaUTN Kpyr AswkeHne
VALTUK: T 1
Oawkenme c -V aLTUMpoMToNKa_L AHTAKOHTPTOMKA

YAaneHHow LT = VALTHKOHToUKa_L
_

WNcnoneszoeaTe obWWi pagnye
KPYrOBLIX ABWKEHM

(® vcnoneaosats obwne napameTpel

pagnycom P P!

25 | Vekoperue UHCTpyMeHTa

+ Kpyriswxenne

*$OSOCKBHEM

O06yuenune KOHTPOIHHBIM TOuKam Y I[TU

1. Bo Brnagke BxlIIporpammaBm mobassre YIITU  MoveP.
2. B yzne YIITU MoveP maxkmure 3a1arh, 9T00bl OTKPBITH 9KpaH [lepeMecTuTsb.

3. Ha»skpane [lepemecturs Bocnosb3yiitecs Pexkuvom 06y yenus uinu Ilogrankusanunem pobora

B HEODOXOIMMOE IIOJIOXKEHHUE.

4. Haxxmure 3e/1€HYI0 TaJovuKy, ITOOBI IIOATBEPIUTD.

Hacrpoiika kouTpoabHoit Touka YIITU
Wcnonb3yiiTe KPyroBble ABUKEHUS, YTOOBI IIO3BOJIATH POOOTY ILJIABHO MEPEXOIUTH MEXKIY IBYMS
rpaekropusmu. Haxxmure Mcnomb3oBarh o0mInii paguyc KPYrOBBIX ABUKEHUH WM HAXKMUTE

KpyroBoe jiBuzkenne ¢ pagnycoMm, 9To0bI 33/1aTh PAJANYC KPYTOBBIX ABUKEHUIT IS KOHTPOIHHOMN
rouku or YIITU MoveP.

IMPUMEYAHUE:
Dusuyeckuii y3es BpeMeHu (HapuMep, MEePEMEIIeHUsl, OXKUIAHNA)

HEJIb34 HCIIOJIb30BATb B KavdecTrse A0Y€EPHETrO y3Jia J1A

YITU MoveP. Ecau wnenommep:kuBaembiii y3ea 100aBiIeH B
kadecTBe godepHero y3ia B YITU MoveP, To mporpamma He

POHIET TPOBEPKY.
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16 Bkianka BkYcranoskaBm

16.1 Oomee

Bknanka BkYcranoskaBm 1aer BaM BO3MOXKHOCTH HACTPOUTH IIAPAMETPhI, KOTOPbIE BJIMSAIOT HA

o0r11yio mpou3BoauTebHOCTL pobora u PolyScope.

16.1.1 Koudwurypanua LI'TU

Ienrpanbuas Touka uncrpymenra (LITU) sipisiercst Toukoit Ha uncrpymente pobora. Kaxnas
HTU comep:kutT cMmelienne u BpallleHre OTHOCUTEIHFHO IEHTPA BBIXOIHOTO (DhJIAHIA HHCTPYMEHTA.
Ecmu pobor 3anporpaMMupoOBaH Ha BO3BPAIIEHUS K PAaHEE COXPAHEHHOW KOHTPOJIBHOM TOYKE, TO
ou nepemectur IITU B mosozkeHne u OpUEHTANINIO, KOTOPBIE COXPAHEHBI B KOHTPOJILHON TOYKE.

Ecau pobot 3anmporpamMmmupoBaH s auHeiHoro apuxkenns, To IITU nepemeraercs nuHeiHO.

= e =
e pee————
i | il

Monoxerne

X 0.0/ Mm

¥ 0.0] MM

OpHEHTaLMA

[

omnerus BATOP Bpauwer [rad] - |
RX 0.0000|

RY 0.0000|

) Ee3onachocTh
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> feram
> Fieldbus nonesnan K“ O yenrp TomkecTn
X 0.0]
<y 0.0
Ceporrees c___ AT '

[Tosoxkenue
Koopmunarsr X, Y, Z 3anator nosoxenue [[TU. Eciau Bce 3Havenus (BKJIIOYash OPUEHTAINN )
paBubl Hy110, T0 [ITU coBmamaer ¢ nmeHTpaabHON TOYKOM HA BBIXOIHOM (DJIAHIIE WHCTPYMEHTA U

NPUHUMAET CUCTEMY KOODIAMHAT, N300PaKEeHHYIO HA IKPAHA.

OpwuenTamus

ITonsa koopmuuar RX, RY, RZ 3anator opuenranuio IITU. Tak ke kak u B Bknaaxe BxllepemectursBib,

ucrnonb3yiiTe packpoiBaiomnieecs MeHio BxkEnwaunsr m3mepenusBm man nomavu RX, RY, RZ,

4TOOBI BBIOPATH KOOPAUHATHI opueHTanuu (cM. 17.3.1).

Hobasyienne, nepenMeHOBbIBaHue, n3Menenune u yganenune [1TU

Haxxmure kunonky Co3mars, arodsr onpenenutsh HOByI0 LITU. Co3mannas IITU aBromarnyeckn

TOJIyY9aeT YHUKAJbHOE Ha3BaHNE U CTAHOBUTCHA ,ZLOCTyHHOfI Ha BbI60p B PaCKPBIBAIOIIEMCA MEHIO.
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UNIVERSAL ROBOTS 16.1 OGwee

Yrober mepenmenoBarh 1[TU, naxkvure kHONKY Kapanmam psaoM ¢ pacKpBHIBAIOIIAMCS MEHIO
OTU. Huna ynamenus soibpanuaoit IITU naxvure xknonky Ymanurs. Ilocimemuss ocrasmiasics
IITU me moxker ObITH yaaaeHA.

ITepemertienne u Bpamenue Boiopanuoit [ITU M0XKHO W3MeHUTH, BBOS HOBBIE 3HAYEHUS B TOJIS.

Axrusnas [[TU
[Ipu jumeliHOM mepemernennn pobOT Bcerna ucmoab3yer akTtuBHyio LITU, 4Tober ompeneantsb
cmemenne IITU. Akrusnyio IITU moxuO n3mMennTs mpu momomtn koManasl BkIlepemectuts B
(cm. 15.5.1) wnn xkomanabl Bk3BanareBw. Haunnoe cmemnenue akrushoit IITU orobpazkaercs

Bo BKyIaJKe BRI paduxkuBm (cM. 15.3).

ITU mo ymomgamuto
LT mo ymosrganuio noskHa ObITH 3a1aHa B KadecTse akTuBHO LI T mepes 3amyckom mporpaMMabi.
Boi6epure nyxuyio HTU n naxvure 3amars mo ymomgannio, aTodst 3a1arh UTU B kagecTBe
TOYKH 110 YMOJIYAHUIO. 3EJEHbI 3HAYOK B UMEIOMIEMCs PACKPBIBAIOIIEMCs MEHIO YKA3bIBAET HA

IITU mo ymomgamuio.

Ob6yuenue nonoxkenuto [ITU

\/ Obuwee eHTpanbHas To4Ka MHCTPYMEHTa
_ Sl ad Hay"HTL nonoxen. UTH

um =
v 7
N | | [ | I @ Toebyercn Bonue Tovex
KpenneHue
N Monoxenne MepemecTuTs LITH 8 To »e NoNoIKeHNE NOA PasHLIMA yrAaMi,

HacTpoitka
e .

: 0.0 3aaaTh Touky 1
MepemerHsie

z |# MacTepd
3anyck

3apaTtk TOUKY 2

Mnashuiii nepexog T

[

ameDeHUA .
OTenemusarine 3apate Touky 3
KoHBefiepa B :

RY
SERIEEHTD - s 3apaTtk Touky 4

Rz / Maciepa
B ucxogHoe
BeoafeLiBOg,
HCTpyMeHTa

MonesHan HarpysKa W L eHTp TAXeCTH
> feram
@ vaanoaurs

MonesHas. EHTp TaXecTn
> Fieldbus O e

z I # Maciepa

Koopmauuarsr monoxkerus: IITY moryT ObITH BBIYHCIEHB ABTOMATHIECKH CJIEIYIONIAM OOPA30M:

1. Haxxmure Ha Macrep monoxkenus: IIT.
2. Breibepure (BUKCHPOBAHHYIO TOYKY B paboueil objacTtu poboTa.

3. C momoIpbio KHOMIOK Ha, MPaBoii cTopoHe 3kpana nepemectute IITU u3 mo MenbIneit mepe
TPexX Pa3JIUYIHBIX YIJIOB U COXPAHUTE COOTBETCTBYIOIINE IIOJIOXKEHHS BBIXOTHOTO (DIIAHIIA

WHCTPYMEHTA.

4. Hakmure KHONIKY YCTaHOBUTH, 9TOOBI IPUMEHUTH TPOBEPEHHBIE KOOPINHATHI /IJ1si COOTBETCTBYIOIIEH
HITU. [I1a mpaBUIBLHOTO pacdeTa JaHHbIE O TOIOKEHUS JOJI2KHbBI ObITH TOCTATOYHO PA3IUIATHCS.
Ecan onn He MMEIOT TOCTATOYHO PA3IUIHI, TO CBETOBON WHINKATOP COCTOSTHUS HAJ KHOMTKAMHT

HU3MEHUTH IBET Ha KpaCHbeI.

1 xora ans onpenenenus npasuabHOM LITY 0OBITHO JOCTATOYHO TPH MOJOKEHUS, AJIsT JOMOIHATEILHON

[IPOBEPKY PACYETa MOXKET UCIIOJIb30BATHCA U YeTBEPTOE osIoKeHne. KadecTBo KaxK10il COXpaHeHHO
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16.1 OGwee UNIVERSAL ROBOTS

TOYKH TI0 OTHOIIEHUIO K BBIYUCISIEMONR HTI/I YKa3bIBACTCA 3€JIEHBIM, XKEJIThIM WJIN KPaCHBIM

CBETOAMOJIOM HA COOTBETCTBYIOMIEN KHOIIKE.

O6yuenune opuentanuu [ITU

\/ Obuwee | €HTPanEHan TaHKa HHCTPYMENTa
_ menp B HayunT, opuenTayun LU

iy ==
] Z
7 | R | L] I @ Zevank He MOXET BuiTk BuibpaHa
KpenneHme
- Monoxenne BbI6paTh hyHKLMIO M 53AATH TOMKY HABEASHHIEM UHCTPYMEHTA B HANPaBAEHNM OcH Z

HacTpoiika BLIBpaHHOI 4eTanmn
sEoRa-BLE0AE

v -
FE— <HeonpeneneHo>

z # Macrepa
3anyek

3agare Touky

Mnasroi nepexon

EAvHALE!

WamepeHs
oTenexusaHie
KorBeiiepa

RY !
SasuHmBanme .

RZ [ # Macrepd

B ucxoaHoe

Beoa/scison
VHCTpYMEHTa

verano
O .
Nonesnas Harpyaxa 1 LEHTP TaxecTH

) o Moneskas O uentp TaxecTn

z # Maciepa

1. Haxxmure na Macrtep opuenTtaruu [TTI.

2. U3 packpsiBaomierocs crucka soibepure jgeraib. (Cm. 16.3) g gononaurenbHoil uadopManuu
110 ONPEJIeJIEHNI0 HOBBIX JleTajei

3. Haxkmure KHONIKY YCTAHOBUTD TOYKY U IIPY MOMOIIU CTPEJIOK [IJIsT IEPEMEITEHIS HHCTPYMEHTA
CMECTUTH B MTOJIOYKEHUE, TIPY KOTOPOM OPUEHTAIMs HHCTPyMeHTa U cooTBercTByomeii [T
COBITAJIAET C CUCTEMOI KOOP/IMHAT BBIOPAHHON JIeTAJIH.

4. TIposepbre opuenTtaruio paccautaunaoi [ITU u npumenure ee rHa Boiopannyio IITU ¢ momoripsio

KHOIIKY YCTAHOBHUTb.

16.1.2 Ilone3nas HArpy3Ka W IMEHTP TAKECTH

Basaiire BeC MOJIE3HON HAIPY3KH U OLHPEIETUTE EHTD TAYKECTH.

Omnpenesienne 10I€3HON HATPY3KH
Hazxmure mone BkIlonesnas narpy3kaBm u BBeguTe HOBBII Bec. JlaHHBIN TapaMeTp IPUMEHSIETCs
ko Bcem ompenenenubiM IITU. Bonee moapobuyio mHMOpPMAINIO 0 MAKCHMAJIBHO JOIYCTHMOI

MTOJIE3HON HArpy3Ke CM. B PYKOBOJICTBE 10 YCTaHOBKE 00ODYIOBAHMS.

Omupesiesieane EHTPA TAXKECTH
Haxxmure moste CX, CY u CZ, 9T00BI ONpeIe/uTh MeHTp TsizKecTu. JIaHHbI mapaMeTp MpUMeHSAeTCs
Ko BceM onpenenenabiM [ITU. YcranoBku, co3aanHbIe 10 BEPCUH 5.2, TTOAIEPYKUBAIOT OTIPeIeIeHne
nenrpa tszkectu Ha I[TU, ecsin onu Obuin npensapurespbuo 3aganbl. Ho, Haunnas ¢ Bepcun 5.2,

HeJIb3sd BPYYHYIO 3a/laBaTh IIEHTDP TAXKECTH.

BHUMAHUE:
Wcnonw3yiiTe mpaBuibHbie mapaMerpbl ycranoBku. Coxpansiite u

3arpyzaiite ycraHOBOUHBIE (hAIBI BMECTE C TTPOTPAMMOIA.
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UNIVERSAL ROBOTS 16.1 OGwee

Pacuger nonesnoit Harpyskn

Hannass yHKnus mo3sosisier poOOTy MOMOYb II0Jb30BATENI0 33/JaTh IIPABUJIbHYIO IOJIE3HYIO

HArpy3Ky ® IEHTD TAXKECTH.

Ucnonnzosarme BkMacTtepa pacuera mosae3noil Harpy3kuBmb
1. Bo Bknagke BkYcranoBkaBm B paznene BkO6mueBm Boibepure [ITU

2. Ha sxpane IITU B pasmene BxIlonesnas marpyska u menTp tsaxkectuBmn Haxkmure Macrep

[OJIE3HON HATPY3KHU ¥ [EHTPA TAKECTH.
3. B okne BkMacrep pacuera nosie3noit Harpy3kuBm nHaxkmure kHonky lasee

4. BoInomHuTe Mocjaeayoime AeiCTBrs, 9T00bl YCTAHOBUTH YE€ThIPE MOJIOKEHMUS.
VcraHOBKA YeThIPeX MOJOXKEHUN TpedyeT MepeMerneHns MAaHUIyIsTopa podoTa B YeThIpe
pasHbIX mojoxkenws. Kaxkmgoe mojoxkenne m3amepsiercs. OTaepbHbIE W3MEDPEHUS MOXKHO
U3MEHUTH HAXKATUEM COOTBETCTBYIOIIErO MOJIsi CO 3HAYEHHEM HEHTPA TAXKECTH WU BBOJA

HOBBIX 3HAYEHU.

5. Ilo 3aBepiiennto nu3MepeHuit HAXKMUTE KHOIKY 3aBEpIIUTh

MMPUMEYAHUE:
s mosydeHusi HAWIYdIIAX Pe3yJIbTATOB pPacyeTa  I10JIe3HOMN

HArpy3Ku IpUepPKUBANTECh CJIELYIONINX COBETOB!

® Voenurech, uro nojoxkenns [ITU naxonsarcs Ha MaKCHMAaIbHO

Pa3HOM PACCTOAHUU JPYT OT JApPyTra

¢ BrinonHsalTe U3MEPEHUs 33 KOPOTKU CPOK

BHUMAHUE:

o IlI36eraiite nBUXKEHUIl WHCTPYMeHTa u/uiu I00ABJIEHHYIO

TOJIE3HYIO HATPY3KY 10 U BO BpeMd pacveTa

e MoHTax u yroa poboTa JOMKHBI OBITH OIPEIETIEHbI BO BPeMs

YCTAaHOBKH
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16.1.3 MonTax

KpenneHue po6oTa u yron

Ut T
Kpennetue —
MepemenHEle —
i r HaknoH
MnaeHelit nepexop, g
OTcnexnsanme ‘
KoHBeliepa
3aBuH4MBaHNe 0,0°
B ucxoaHoe ‘
BeoA/ERIEOL a3
HCT pymenTa ¥
o] hl

L3

MOBOPOT KPEMAeHNA OCHOBaHMA POBOTa

e -

» |

3

Onpesenierre MOHTaXKA MAHUILYIATOPA POOOTA HEOOXOIUM MO IBYM TPUYUHAM:

1. Co3manune nMpaBUILHOTO OTOOPAYKEHVS MAHUITYISTOPa pOOOTA HA SKPAHE.

2. Beox B xOHTpOJLIEp HHGOPMAIMY O HATPABIEHUN CUJIbI TSYXKECTH.

PaCH_II/IpeHHaH JUHaMHu4YeCKad MOJEJIb 06ecnqu/IBaeT IIJTaBHOE M TOYHOE II€epEMEIIeHUuE MaHUIIyJIATOPa
poboTa, a TaKkKe OHa MO3BOJISIET MAHUITYJIATOPY POOOTA yaep:KuBaTh cebs B peXKuMe CBOOOIHOTO

npuBoga. [lo 3Toit mpuynHe HEOOXOINMO MPABUIHHO YCTAHOBUTH MAHUITYIATOD POOOTA.

BHUMAHUE:
HekoppekTHbII MOHTAXK MAHHUITYJISTOPA POOOTA MOYKET MPUBECTH
K YacTBIM 3all[UTHBIM OCTAHOBAM W/MJM K  TEPEMEIeHNIo

MaHHUITYJISTOpa poboTa mpu Haxkaruu KHONKU CBOOOIHBIN TPUBO/IL.

Eciu manunyssarop pobora yCTAHOBJIEH Ha ILJIOCKON HOBEPXHOCTH (CTOJ U MOJI), TO HE HYXKHO
MEHSITh 3HAYEHWS Ha dKpane. TeMm He MeHee, eCiM MAHUMIYIATOP pOOOTA yCTAHABIMBAETCS HA

[IOTOJIKE, Ha CTEHe WJIM 110/ YIJIOM, TO IIapaMeTpbl HeOOXOAUMO M3MEHUTh IIPU IIOMOIIM KHOIIOK.
KHonku ¢ mpaBoii CTOPOHBI 3KpaHa Ipe HA3HAYEHBI /1 HACTPOUKH YI/1a MOHTAXKa MAHUAIYIATOPA
poGora. Tpu BepxHHE KHOIKM CIIPaBa UCIOIB3YIOTCA JJis BbIOOpa yria Ha noronke (180°), na
crere (90°), ua nomy (0°). Kuonka Hakjon mO3BOIAET yCTAHOBUTDL TIPOU3BOILHBIN yTOI.

Kuonku B HuzKHEl 9acTH IKPAHA UCIOIB3YIOTCS [IJTs IOBOPOTA MAHUITYIATOPA POOOTA TP MOHTAXKE

B COOTBETCTBUN C (paKTHIECKOH yCTAHOBKOII.

BHUMAHUE:
Ucnonb3yiite npaBunbhble mapamerpbl yecranoBku. CoxpansiiTe u

3arpyzkaiite ycraHOBOUHBIE (DAl BMECTE C TPOTPAMMOIA.
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UNIVERSAL ROBOTS 16.1 OGwee

16.1.4

HacTpoiika BBOma-BHIBOIA

Bug

utm

[uupposan -

KpenneHue
Bxog Brixoa

HacTpoiika vy — -
BBOAE-ELIBOAA igital_in[0] : <fMo ymon+aruio= ~ igital_out[0] : <Mo ymon4aHwo=> ~
digital_in[1] : <o ymomario> digital out{1] : Prog-Running

MR digitalin(2] : 3anycTuTs nporpammy digital_out[2] : <Mo yMoa4aHmo>
e digital_ini3] : Octanoswts nporpammy digital_out[3] : <Mo ymonsakmo=
dighal_in(a] : <o ywonamumo> digital_out(4] : <o ymonuammos
MR e CEYY digitalin[s] : <Mo yMondaHmo= digital oUt[S] : <Mo yMoAYaHMo=
[ digitalin(6] : <o ymonaruo> digital_out(6] : <o ymosuammo=
KoHBeiiepa dighalin(7] + <o ywonavmos digital_out[7] : <o ymonuammos

3aBuH-mMBaHe toolin[0] : <[o ymoaaHuio= teol_out[0] : <Mo ymonyaHno>
< > < >
B e tool_in[1] Mo ymon4aHUo: tool_out[1] Mo ymonyaHmio

P config_Inf0] : AsapniiHui cBpOC v config_out[0] : <Mo yMonyaHNo= v

VHCTpYMEHTa

) BesonacHocT
NepenmerosaTs SNEMEHT yMPAEACHNA BKNAAKM «BBOA-BHE0A

> Beramn OumcTUTH

DeficTaue & nporpamume

[pricorui, koraa samyuieno, n wnzkai, koraa ocTanesnena -]

Ha sxpane BkHacrpoiika BBO1a-BbIBO1aB b 0/1B30BATEIb MOXKET OLIPEIETATH CUTHAJIBI BBOIA-BBIBOIA
U HACTPOUTDH IEHCTBUSA IIPU TOMOIIM SJIEMEHTOB yIpaByienus Bk ku BxkBsoa-BoiBonBimb.
IMpumeuanue: [Mpu Brarouennom Uurepdeiice ceasu uncrpymenta (TCI) anasorosblii BBOI HHCTPYMEHTA

CTAHOBUTCA HEJOCTYTICH.

Paznenst Brom n BuiBog, comepzKaT cireryioniye TUTBI CUTHAJIOB BBOJIA-BBIBO/IA!

e IMudposbie cranmapTHbIE OOMIEr0 HA3HAYEHUS, HACTPANBAEMbIE M WHCTPYMEHTAIbHDBIE
® Anasorosble CTaHIAPTHBIE OOIIEI0 HAZHAYEHUS U MHCTPYMEHTAIbHBIE
e MODBUS

¢ Perucrpst 06111ero Ha3HAYEHH (JTOrHIeCKUE, IEJOUUCIEHHBIE U C TLIaBAIOIel Toukoii) JlocTymn
K perucrpam OOIIero Ha3HAYEHUs MOXKET OCYIIECTBJIATHCH IOCPEICTBOM IIPOMBIIIJIEHHON

ceru (nanpumep, Profinet u EtherNet /IP).

Tun curmnajia BBOJA-BLIBOIA,

YT06b! OrpaHUIUTH KOJTHYIECTBO CUTHAJIOB, IEPEIUCACHHBIX B pa3aerax Beog n BeiBom, HeoOxoammo
HCIIOJIb30BATh BBHIMAIAIOIIee MeHI0 Bul B BepxHeil YacTu 9KpaHa /i U3MEHEHUs OTOOPaKAEMOTO

KOHTEHTA, OCHOBAHHOT'O Ha THUIIE€ CUTHAJIA.

Hasnadenue 1oib30BaTeIbCKUX UMEH

st Bostee JIerkoro 3amoMUHAHNST HA3HAYEHHSI CHTHAJIOB BO BPEMsI pabOThHI ¢ pOOOTOM IMOJIHb30BATEN
MOLI'YT LIPDUCBOUTDH Ha3BaHUA CUIHAJIAM BBOJ/IA U BbIBO/A.

1. Boibepure HYKHBIH CUTHAI

2. IllenkauTE IO TEKCTOBOMY TIOJIIO B HUXKHEH 9acTU dKPaHA, YTOOBI MIPUCBOUTH HA3BAHUE.

3. Yrobbl cOpoCcUTh HA3BAHWE HA HA3BAHME 110 YMOJYAHUIO, HAXKMHUTE KHONKY OQ4YucTUTh.

PeFI/ICTp 061_[[61‘0 Ha3HaYeHUA JOJIZKEH UMETH ITO0JIb30BaTEJIHCKOE Ha3BaHHUeE, 9TOOBI OH OBLII JOCTyTIeH

B mporpamMe (HampuMep, 17 KoMauasl OKuganue Wik yCJIOBHOTO BHIpAYKeHUsT KOMaHIbl Eciin)

e-Series
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Kowmanzasr Oxunanne u Econ ormucsisarorest B (15.5.3) u (15.6.2) coorBercrBenno. VIMeHOBaHHBIE
perucTpbl 00IEro Ha3HAYEHWs MOrYT ObITh HaiizeHbl B obsiacTu BbiOOpa Bsom wmm BeiBom nHa

SKpaHe PeJAKTOPA BbIPAKEHUI.

BxozHble /BbIXOHBIE NEHCTBUSA 1 yIIPABJIEHNe Ha BKJIaJKe BBOI-BBIBO

Bxonubie/Boixoztbie geiicreus Pusndeckue u 1iupoBbie BXO/IbI/BHIXObI 0JIEBOM IIHMHBI MOXKHO

HCIIOJIb30BaThb, 9TOOBI AKTUBUPOBATH ,ZLeI‘/’ICTBI/IH WUJIN pearupoBaThb Ha COCTOAHHE IIPOrPaMMBI.

JlonycTumbie BXOIHbBIE AEHCTBUS:

e 3Balyck: 3aIycK WM IPOIOJIZKEHHE TEKYIIel IporpaMmbl 110 nepeanemy gppoury. dannas

dyHKIUS aKTUBHAS TOIBKO B PEKMME JMCTAHIMOHHOrO ynpasienus (cm. 21.4.5).
e (OcraHOBKa: OCTAHOBKA TEKYINEH MPOrpaMMBbI 10 TepeaHeMy (hpoHTy.
e Tlayza: may3sa Tekyimeit IporpaMMbl IO mepeaHeMy (PpPOHTY.

e Cpoboaubiit npuBoa: Ilpu BBICOKOM BXOJHOM CHIHAJIE PODOT HAXOMUTCH B DPEKUME
cBOGOIHOIO IpUBOa (AHAJIOIMYHO KHOIIKEe CBOOOJHOrO NpuBoa). Bxox urnopupyercs,
ecan paboTaeT MpOrpaMMa WJIM eCJIH JPYyTue YCJIOBHS He IO3BOJISIOT HCIIOJIH30BATH

CBOOOIHBIN TTPUBO/I,.

BHUMAHUE:

Eciu  pobor ocraHaBIMBAaEeTCST BO  BpPEMsl  WCIOJIB30BAHUS
BXOJHOTO [J€UCTBUSA IyCKa, pOOOT ME/JIEHHO [JIBH2KETCS B
IIePBYI0 KOHTPOJIBHYIO TOYKY IIPOIDAMMBbI Ilepe] BbLINOJHEHUEM
camoii mporpammbr. Eciu poboTa MpUOCTAHABINBAIOT BO BpPEMS
KCII0JIb30BAHUS BXOJIHOIO JefICTBHSA IIyCKA, lIepe], BO30OHOBJIEHIEM
mporpaMMbl POOOT MEJJIEHHO [IBUKETCs B IOJIOXKEHHUE, B KOTOPOTO

OH OBILJT TIPUOCTAHOBJIEH.
JlonycTuMBbIie BBIXOIHBIE TEHCTBUS:

¢ Huzkwii, Korza He 3amyiieno: Berxoa HU3KMit, Korjaa cocTossHre mporpaMmbl BkoctanosnenoBmb

nmu BrrupuocranoBiieHOBb.

* Bricokwmit, Korja He 3anmymieHo: Boixom BRICOKHU, KOT/Ia COCTOsTHHIE MporpamMMbl BkocTanoBiaenoB

nan BxrnpuocranoBiaeHoB.

* Broicokwmit, KoT/ia 3amyIeHo, W HU3KWH, KOTJAa OCTAaHOBJIEHO: BbvIXom HW3KWil, Korja
cocrosiune nporpamMMbl BroctanoBienoBw min BrmprocranoBieHoB® n BBICOKHUI BO
Bpems paboThI.

¢ JlocTOSHHBII WUMITYJIbC: HaA BBIXO/IE TOMEPEMEHHO MPUCYTCTBYIOT BBICOKUN W HU3KWIl
CUTHAJIBI B T€UEHUE HECKOJBKUX CEKYH]I, MOKa paboTaer mporpamma. st coxpaHeHus

COCTOAHUA UMITyJIbCA HeO6XO/II/IMO OCTAaHOBHUTDb HWJIX IIPHOCTAHOBUTDL IIPOrpPaMMy.

QuiemenT yupasienus Briagaku BkBeos-BeiBonBi Oupejennre BO3MOKHOCTD YIIPABIEHUS BBIXOIOM
Ha BkJjasike BKBBoa-BbiBOaBb (T0/IBKO IIpOrpaMMUCTAMY HJIM IPOIPAMMUCTAMU ¥ OIIEPATOPAMH ),

WJIA OHO YIPABJISETCS TOJBKO IPOrpamMMoii pobora.

Bepcus 5.5 11-93 e-Series

Arropckoe mpaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuineHsr.



Arropckoe npaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuimeHsr.

UNIVERSAL ROBOTS 16.1 OGwee

16.1.5

[Tepemennbie

YcTaHOBO4YHbIE nepeMeHHble

Ut
Mepemennan ~ 3navenne
Kpennerue

HacTpoka
BBOAS-BLIBOAA

MepemerHLie
Sanyck
MNGBHSIA Nepexon

OTenexneaHne
KoHBefiepa

3aBuH4MBaHIe

B ucxoaHoe

Beoa/sbiBOA,
VHCTPYMEHTa

> Meranu

CozaaTk HOBLII V3MeHNTE 3HadeHne Yaanue

Ilepemennble, cO3maHEBIE HA YKPAHe TEPEMEHHBIX, HOCAT HazBanme BKYcranoBouHble mepeMeHHbIe Bib
U UCTOJB3YIOTCS B KAQYECTBE OOBIYHBIX TIEPEMEHHBIX MPOTPAMMBI. YCTAHOBOYHBIE TTEPEMEHHBIE
OTJINYAIOTC, IIOCKOJIbKY OHU COXPAHHAIOT CBOU 3HAYEHUd J/lazKe B C/ly4ae OCTAHOBKYU U IIOBTOPHOI'O
3allycKa IPOrpaMMbl, & TakKxKe II0CJe OTKJIIOYEeHWS U IIOBTOPHOI'O BKJIIOYEHUA MAHUIYIATOPA
poGora u/uan 610Ka ynpasienns. VX Ha3BaHWs 1 3HAYEHWUs COXPAHSIOTCS BMECTE C YCTAHOBKOIA,

YTO TO3BOJIAET MUCHOJIB30BATH OAHY M Ty K€ MEePEMEHHYIO B HECKOJIHBKUX TTpOorpaMMax.

C03[,aTh HOBLIE YCTAHOBOYHbIE NEepeMeHHbIe
Vma 3HadeHne

i_var_l =

ITocse maxkarmsas Co3gaTh OTOOPAXKAETCA OKHO C IpejlaraeMbIM HMEHEM HOBOM MepeMeHHOi.
JlaHHOE MMST BO3MOYKHO W3MEHUTD, BBOJ 3HAUEHUST OCYIIECTBIISIETCS KACAHMEM TEKCTOBOTO TIOJIS.
Haxkarne xuonku OK MozkeT ObITb BBIIOJHEHO TOJIBKO €CJIM HCIOJIb3yeMOe MMsi CBODOIHO B

JAHHOW yCTaHOBKE.

W3menenne 3Ha4YeHUs yCTAHOBOYHON NMEPEMEHHON BO3MOXKHO ITyTE€M BBIJEJIEHUs MIEPEMEHHON B

CIUCKe U HaXkaTheMm VI3MeHuTh 3HAYEHUE.
s ynanenus mepeMeHHOH, BBIOEPUTE ee W HAXKMUTE KHOMKY YIAJIUTh.

[Tocie HACTPOMKY yCTAHOBOYHBIX MIEPEMEHHBIX HEOOXOAMMO COXPAHUTH YCTAHOBKY, YTOOBI COXPAHUTH
KOH(UTYPAIHIO.

YcTaHOBOYHBIE TEPEMEHHBIE U UX 3HAYEHUS ABTOMATHYIECKH COXPAHAIOTCH Kaxkiable 10 MUHYT.
Ecnu mocsie 3arpy3ku nporpaMMbl WK yCTAHOBKU OOHAPYKUTCS OJJHA UJIH HECKOJIBKO TPOrPAMMHBIX
U YCTAHOBOYHBIX TIEPEMEHHBIX C OIMHAKOBBIMU HA3BAHUSIMU, MOJIH30BATE/IIO TPEIOCTABIIIETCS B,

BapuaHT ,Hel'/JICTBI/II./‘IZ UCTIOJIB30BATH YCTAHOBOYHbIEC TIEPEMEHHBIE C COBTAJANINMUMU HA3BAHUAMN

BMECTO IIPOI'PAMMHBIX HJIX BBIIIOJTHUTH aBTOMATHUY€CKOE IIepenMeHOBaHne KOHCb.HI/IKTyIOHLI/IX IIepeMEeHHbIX.

e-Series
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16.1.6 3amyck

\/ Obuwee \ VIsMeHEH WA He BCTYNAI0T B CUAY A COXPHEHHA yCTaHOBKA

Ut ©aiin NpOrpaMMbI N0 yHONuaHUMID
Kpennerme ABTOMETUHECKaS 33T PYSKa MPOrPEMMI N0 YMONHEHIO NP EKIIOYEHIN POBOTE

HacTpoika [ 3arpyzka nporpammel no ymonuanmo:
BE0Aa-BLIB0AR
MepemeHHbie
ABTO3ANYCK NPGrPaMMsl M0 YMONMEHWIO Ha BKAZAKE "BHNGAHATS"
3anyck
B, rpanuLa
MnaBHLIA nepexon

OTenexneaHe

5 1 EC/u nNapameTp ABTOMHULWE IU3BLAN HIKE TSKHE BKIIOYEH, POBOT MOXET HANYETE JBWKEHNE MDY BKAIDNSHAN.
KoHBeHepa

L[8HHES GyHKLHA AOETYNHA TONSKO B DEXHME AHCTAHLAOHHOID YrPaBNEHHS,
3aBvH4MBaHNE

B ucxoaHos

Beoa/scison
VHCTpYMEHTa ABTOMHMUMARNWIALUA

> Eesonachocrs
ABTOMATUNECKAS MHULBIN3ZLNA POBOTS MPU BKTICHEHIN OCHOBHOTO NMTEHNS
> Meranm

: ABTOMaTUECKMil TopMO3 pasbnokupyeT poBoTa
> Fieldbus
Bin [<tnpp Broa= ~v|  rparuia e -~

1 POGOT MOXET HAYaTL [BKEHHE N0 NPUYAHE BHNOHEHUS NPOLEAYPH OTNYCKIHNS TOPMO32

JBaHH2S QYHKUMS JOCTYNHE TONBKO B PEXUME JUCTEHUMOHHOTO YrD2BCHHS.

OKpaH 3aIyCKa COIEPIKUT HACTPOUKHM JJIsi ABTOMATHYIECKON 3arpy3Ku M 3aIyCKa, MPOrPAMMBI TIO

YMO/THaHUIO U JJ14 aBTOMAaTUYECKOMN MHUNUAJIU3aIU MAHUAITYJIATOPA p060Ta BO BpeMd BKJIIOYE€HUA.

BHUMAHUE:

1. Tlpu  BBIKJIIOYEHHOW  aBTO3arpy3Ke, aBTO3amMyCKe |
ABTOMHUIMNAIA3ANNA POOOT BBIMOJHSIET TPOTPAMMY Cpasdy
11ocJie BKJIIO4YeHus 0JI0Ka yIIPABJIEHHS, €CJIA BXOIHbIE CUIHAJIBI
COOTBETCTBYIOT 33aJ@HHOMY YPOBHIO curHaja. Hampumep,
repexo/l KpOMKI MapKepa K 33/IJaHHOMY yYPOBHIO CHUTHaJIa He

TpebyeTcst B JAHHOM CJIyvae.

2. Byapre OCTOPOXKHBI €CW YPOBEHb CUTHAJIA YCTAHOBJIEH HA
HU3KUUN yposews. Bxoamble cuUTHAIBI TO YMOTIAHUIO
HUA3KWE, 9YTO MPUBOAUT K AaBTOMATUYECKOMY BBIIOJHEHUIO

mporpaMMbr 6€3 MpUBEIEHNS B JHCTBUE BHEITHUM CHUTHAJIOM.

3. Urobsr  3amycruTh ~ mporpamMmy € 3aefiCTBOBAHHBIM
aBTO3AIlyCKOM ¥ ABTOMHHUIMAJIN3AINel, pobOT JI0JIZKeH

OBITH B pexunmMe TUCTAHITMOHHOTO YyHIPABJICHUA.

3arpyska mporpaMMbl 3aIlyCKa
IIporpamMmma 1o yMOTIaHUIO 3arpyKaeTcs MOCae BKJIOYeHus: O6/0ka ympasmennsa. Kpowme toro,
BBIMOJIHSIETCS aBTOMATHUYECKAsS 3arpy3Ka MPOrPAMMBI IO YMOJYAHWIO TMPW OTKPHITOM IKPAHE

Bamycturh nporpaMmy (cM. 14) u OTCyTCTBUM 3arpy¥KeHHOlN IPOrPAMMBbI.

3amycKk mporpaMMbl 3aIyCKa,

Apromarnueckuit 3aMyCK IMTPOTPaMMBbI IO YMOJIIaHUIO BBITOJIHACTCA C IKPpaHa BaHyCTI/ITB IporpaMmy.

B ciy4ae 3arpy3ku nporpaMMbl 10 yMOJIYAHUIO U OOHAPY?KEHUS IePe/1a4y BHEIIIHErO CUIHAJIA 110
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UNIVERSAL ROBOTS 16.1 OGwee

repexosy KpOMKHU MapKepa BBITIOHAETCS aBTOMATHYIECKHI 3aITyCK MTPOTPAMMBI TIO YMOJTIAHUIO.
Bo Bpems 3amycka Tekyinuii ypPOBEHb BXO/HBIX CHIHAJIOB OCTAETCH HEOIpPeJeJeHHbIM. Bbibop
repexojia, KOTOPBIil COOTBETCTBYET yPOBHIO CHUTHAjla BO BpeMsd 3allyCKa, HeMeJJIEHHO IIPUBOJUAT
B meiictBue mporpammy. Kpome TOro, BeIXOD W3 dKpaHa 3allyCTUTh MPOrPAMMY WJIA HAXKATHE
KHOTIKYM OCTAHOBA HA, MMAHEJIM WHCTPYMEHTOB OTKJIIOUAET (DYHKIIHIO aBTOMATHYIECKOTO 3AITYCKa, 10

IIOBTOPHOI'O HazKaTHUA KHOIIKHU 3allyCKa.

16.1.7 BxomBl 1 BBIXO/IBI HHCTPYMEHTA

\/ Obwee KonTpons unrepieiica Bao gafsbinoa

utm

BuifiepuTe, Kak ByeT KOHTPOMMPoBaTHEA MHTepdeiic Ba0Aa/EnE04a UHCTpyMEHTa, Koraa nHTepdeiicom ynpasasie™ URCap, No/s308aTensckie Hac Tpoiiku
cpactiBaoTCs.

Mo koHTposem Mons3osaTens -

Kpennetue

HacTpoiika
sB0Aa-BLE0AE

Mepemetibie AHaNOrOBbIE BXO Abl MHCTRYMEHTa Pexmu unbposoro ebixoaa

3anyck .
O fwarorosue swon LIMGhpOBOIt B3O MHCTPYMEHTS OMPE ANRETCA B SABACUMOCTH OT
MOAKTHEHHOT© HHCTRyMEHTa

MnaBreii nepexon analog_in(2]

BLXOAHO HAaMpKeHHe UHCTPYMeHTa |0 -

OTcnenmBanie analog_in3]

KoHBeiepa
ECn 8LBpaTh HanpskeHe 24 B 1A MHCTPYMEHTa, 3TO MOMKET NoBPeAnTS

A * nogko4eHHOe 0BOpYAOEaHME, HACTPOEHHOE AnA paboTe ¢ 12 B
3aBvH4nBaEHNE © WHTephedc cersn L PyA P ANA P

B s VIHT epdefic CBRaI MHCTPYMEHTE N0SBOAAST YCTAHABAMBATE CBASE ©
WHCT pyMEH T oM 663 HapyXHOit poBo KA .
(O Mouwocts asofimoro kouTakTa

Beoafseison,
VHCTpYMEHTa

CKOpOCTL ABOWHHOM Nepeaatv (115200 M

@ cromap i o

& HeTHOCTE HeT -
Unbposo suxoa O [noTpesnerme rver ]
Cronossie fus opun -

McppoBOIA BLIXOA 1 -
) Fieldbus CumBon BesgeiicTams TX 3,5

Hopankau

Konrposs narepdeiica BBoJa/BBIBOIA

Kourposns uarepdeiica BBoza/BbIBoJa 06€CIIEUUBAET IIEPEKIIIOYEHIE MEXK /Y yIIPABJIEHUEM [I0Ib30BATEIeM

u URcap.

1. Haxxmure Briaaxy Bk YcranoskaBmw u B pasaesne BkO0mueBw naxkmure Bxoabl u BbIXO/1bI

UHCTPYMEHTA

2. B pasuene Kourposb unrepdeiica BBoga/BoiBoja, Boibepure [losib3oBaresib, 4T00bl OTKPLITH
napamerpbl Bk Anasiorossie Bxozbl uncrpymenTaBm u /i BkPexum nudposoro soixonaBib.
Boibop URcap ybupaer mocrym k mapamerpaM BrAHAIOrOBBIE BXOAbI WHCTpyMeHTaB®H 1

BxPexum mudposoro BoixogaBm.

IMPUMEYAHUE:
Ecin URcap ympaBisieT KOHIIEBBIM HUCMOJTHUTETHHBIM OPTAHOM,

Hampumep, ycrpoiicrBom 3axsara, 1O mus URcap tpebyercsa

yupasjenne wuHTEPdEHCOM BXOJOB U BBIXOJOB HHCTPYMEHTA.
Bribepure B crmcke URcap, 9T00BI MpeIOCTABUTH YIIPABICHUE

nHTEpdEHCOM BXOIOB U BBIXOJOB HHCTPYMEHTA.
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AHnaJiorosbie BXOJbI HHCTPYMEHTA

WNarepdeiic cBsa3u nHCTPYMEHTA
Nurepdeiic csa3u uncrpymenta (ICH) aktusupyer CBA3L pobOTa ¢ yCTAHOBJIEHHBIM HHCTPYMEHTOM
4Yepe3 aHaJIOrOBbIi BXOJ MHCTPYMEHTa Po00OTa. DTO MCKJIHYAET HEOOXOAUMOCTDb HCIIOJIb30BAHUS
BHEIITHEN TPOBOJIKU.
[Tpu BrtOUeHMY mHTEPdEHCA CBI3U HHCTPYMEHTA BCE AHAJIOTOBBIE BXO/IbI HHCTPYMEHTA CTAHOBATCS

HEeJOCTYIIHbIMU.

Hacrpoiika unrepdeiica cea3u uncrpymenta (M1CI)

1. Haxxmwure BrIaaKy BrYcranoskaB u B pazmene BkOomueBmn HaxkvuTe Bxoabt n BHIXOIBI

UHCTPYMEHTA.

2. Urobsr udmenuts mapamerpsl IITU, Boibepure Unrepdeiic cesa3mu.
Ipu errogennn NCU anamoroBblit BXO HHCTPYMEHTA CTAHOBUATCS HEJOCTYITHBIM ISt HACTPOUK A
BXOJ1a/BBIX0/Ia YCTAHOBKH 1 HE OTOOPAYKAETCS B CIIMCKE BXOZOB. AHAJIOTOBBIH BXOJ HHCTPYMEHTA

TaKKe HeJOCTYIEH JIJIsT TPOrPAMM, & TaKKe mapaMerphl u Bbipaxkenus BxkOxunannsBb.

3. B packpsiBatomemcs merio B BklluaTepdeiice cBsa3uBm BhIOEpUTEe HYKHBIE 3HAYEHUS.
JI10Oble n3MeHeHus B 3HAYEHUAX MIHOBEHHO OTIIPABJIAIOTCH K uHCTPYyMenTy. Eciin kakue-iin60o
3HAYEHUs YCTAHOBKHU OTJIMYAIOTCS OT T€X, KOTOPbIE WHCTPYMEHT HCIOJIb3YyeT, HA IKPaHe

0TODPaAXKAETCsT MPEIYITPEXKIECHHUE.

Pe:xxum mucdpoBoro Beixoma

WNurepdeiic cBsA3u MHCTPYMEHTA TO3BOJISET BHIMOTHUTD HE3ABUCUMY IO HACTPOUKY JBYX MU POBHIX
BeIx010B. B PolyScope kaxkapiii KOHTAKT MMeET PACKPBIBAIOIIEECS MEHIO, B KOTOPOM MOXKHO

HACTPOUTH PEXKHUM BBIXO/A. ,Z[OCTyHHbI CJeaymoInue mapaMeTphbl:

e Tlorpeburens Toka: Ilo3ponsger HacTpouTh KOHTAKT B KoHuryparnuun NPN nin Brekatomnero
Toka. Korma BBIXOI OTKJ/IIOYEH, KOHTAKT MO3BOJISIET TOKY MEPEXOAUTH K 3a3eMJIEHUI0. ITO
MOXKHO HUCTOJIK30BaTh BMecTe ¢ KOHTakTOM TIMTAHUE, urobbl co3maTh TOMHBIA KOHTYD

(cm. 77).

¢ Hcrounuk Toka: Ilo3Bossier HacTpanBarh KOHTAKT B KoH(Muryparuu PNP win Borrekarorero
roka. Korga Beixos 3a/eficTBOBaH, KOHTAKT ODECHEYUBACT MCTOYHUKOM IOJOKUTETHHOTO
HanpsizkeHus (HacTpauBaeTcs Ha BKJIaIKe BKBX0o1-BbixonpiBib). DT0 MOXKHO UCIOIB30BATh

BMecre ¢ KoHTakToM 3ABEM., 4T06hI cO31aTh TOMHBIH KOHTYD (cM. 77).

e JIByxTakTHBIH: 1103BOJISIET HACTPOUTH KOHTAKT B ABYXTaKTHON cxeme. Korma BEIX0/ 3a/1eHiCTBOBAH,
KOHTAKT 00€CTICUNBAET UCTOYHUKOM TOJIOKUTEIHHOTO HATIPSIKEHU s (HACTPAMBAETCS HA BKJIAJIKE
BxBxoza-Bbix0apiBib). D10 MOxKHO ucnosnb3oBarb BMecre ¢ KoHTakToM 3A3EM.; yrobb
co3garb moJHbil KOHTYD (cM. 7). Korma BbIXOJ OTKJIIOYEH, KOHTAKT IIO3BOJISET TOKY

NepexXoJuThb K 3a3€MJICHUIO.

M3Mmenennst BCTYIAIOT B CHITY ITOCTE BRIOOPA HOBO# KOH(UTYpAINK BbIxoa. V3MeHenns mIpuMeHs I0TCs
B 3arpyzKeHHON yCTAHOBKE, 4TOOBI COOTBETCTBOBATH HOBOW KOH(UTyparuu. Y OeIuBIINCH, UTO
BBIXO/IBI MHCTPYMEHTA, paOOTAIOT HAJIJIEIKAIIUM 00PA30M, COXPAHUTE YCTAHOBKY, YTOOBI HE TIOTEPSTH

HU3MeHeHud.
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SﬂeKTpOHI/ITaHI/Ie Ha JBa KOHTaKTa
9J’IeKTpOHI/ITaHI/Ie Ha JBa KOHTaKTa HUCIIOJIb3YyeTCA B Ka4€CTBE UCTOYHUKA ITNTaHUA MHCTPYMEHTA.
HpI/I BKJIIOYE€HHOM 3JICKTPOIINUTAHHUH Ha JIBa KOHTAKTa OTKJ/JIIO9aI0TCA I_LI/I(prBbIe BBIXOAbI MHCTPYMEHTA

0 YMOJTYAHUIO.

16.1.8 IlraBHbI# mepexo1 MKy pexKuMaMu 6€30IaCHOCTH

ITpu nepeksovyeHun MexAy pexkuMaMu 0€30IIACHOCTU BO BPeMsi COObITHIH (BXOJIHBIE JIAHHBIE
OTPAHUYEHHOTO PEXKMMA, OTPDAHUIEHHBIN PEXKUM , TJIOCKOCTU CPAOATHIBAHUS, TPEIOXPAHUTEIHHBIH
OCTaHOB, TPEXTIO3UIIHOHHOE YCTPONRCTBO BKIIIOUEHNS ), MAHUITYJIATOP POOOTA CTAPAETCSA UCTIOIH30BATh
0,4 ¢ mns co3manus BrmiasHoroBm mepexoma. Iloemenme cymiecTBYIOMEro mpuMEHEHUsT HE
M3MEHEHO, ITO COOTBeTcTByeT BKaKecTko# B HacTpoiike. Hosbie (haitibl yCTAHOBKH IO Y MOJTIAHUIO

nMeioT BknnasayoB®m HaCTpOKYy.

PerynupoBka HaCTPOEK yCKOPEHUsi/3aMe |IeHusi
1. B BepxHEM KOJIOHTUTYJIE HAXKMHUTE YCTAHOBKA.
2. B 6okoBoM MeHio cieBa B pasuaesie Obiree, Boioepure [IaaBHbIH TEpexo.

3. Jns Gosiee BHICOKOrO 3HAa4YeHUs yCKOpeHust /3amenienus Boibepure 2KecTkuil pexum

nim BeioepuTe IImaBHLIN pexkuM 11 6oJiee TIaBHOTO, CTAHIAPTHOTO MEPEX0Ia.

16.1.9 Tnasuasa

Ut
[ renarponarsnomeme |

Kpennetue

HacTpoiika | [P— |
BBOAa-BHIE0AS

MepenerHsIe
Nepemectuts cloga

3anyck

MnagHsii Nepexos

OTcnemmnsanne —
KoHBeiiepa =
3aBuH4MBaHNe

f 3

B ucxoaHoe

BEOA/sLIEOR,

MHCTpyMeHTa
Monoxenne counenenns

OcHoBaHMe 90,007

Maeve -90,00°

) RELELS NokoTe 90,000
3amacTee 1 -90,00°
3amacTee 2 90,000

3anacTee 3 0,00°

Haganbaoe — 310 110J1b30BaTEIHCKOE IOJIOKEHIE, B KOTOPOE BO3BPAIIAETCs MAHUILYIATOD POOOTA.
BasaHHOe HAYATBHOE MTOJIOXKEHWE MOXKHO UCIOJIb30BATH [IPU CO3JAHUHU TporpaMmbl pobora. Ilpu

MIOMOIIIM HAYaJILHOTO MOJIOKEHUST MOXKHO ONPeIeINTh Oe30nacHoe HadasbHoe mojoxkenue. (Cu. 13.2.12)

Onpesienerre HAYATHLHOTO TOJTOKEHUS
1. B BepxHEM KOJIOHTUTYJIE HAXKMHUTE YCTAHOBKA.
2. B O6mue BuibepuTe Haganbmoe.
3. Haxkmure KHOTIKY 3a/aTh MOJIOXKEHHUE.
4

. OGyunTe pobOTA, UCITOIH3YsT BO3MOKHOCTH CBODOJHOTO TPUBO/IA, MJIH KHOIKHU TIEPEMEIIeHHs .
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16.1.10 Hacrpoiika orciiexkuBanus KoHnpeiiepa

Hacrpoiika oTciexkmBanus KOHBeilepa TO3BOJIIET HACTPOUTD JIBUKEHNE MAKCUMYM JIBYX OTIAETbHBIX
KoHBeiiepoB. HacTpoiika oTciieknBaHust KOHBEepa Mpe10CTaBISeT TApAMETPHI 71 KOH(MUTYPUPOBAHUST
pobora Ha paboTy € KOAOBBIME JAATYUKAMU aDCOIIOTHOIO IOJIOXKEHUSE JIK IIPUPAIeHus (MHKPEMEeHTAIbHbIE),

a TakKe JTUHEHHBbIMU WU KOJIBIIEBBIMHI KOHBeﬁepaMH.

Onpenenenne KOHBeepa

1. B BepxHEM KOJIOHTUTYJIE HAXKMHUTE YCTAHOBKA.
2. B BxO6mueBm Boibepure OrciexxuBanue KoHBeitepa.

3. B Hacrpoiika orciiekuBanus KOHBeliepa B pacKpbiBaioiemcs crucke Boibepure Konseitep
1 wnu Komseitep 2.

Bo1 MoxkeTe OTHOBPEMEHHO ONPENeIATh TOTLKO OIUH KOHBeep.
4. Boibepure BriounTh OTC/IEKUBAHIE KOHBEHEPA

5. Hacrpoiire ITapamerpol kouseiiepa (pa3zaen 16.1.10) u ITapamerpsr orcaexxusanus (pa3aen 16.1.10).

ITapameTpsbl KOHBeepa
MukpeMenTanbHbIE KOAOBBIE JATUYNKHA MOXKHO MOAKIIOYATH K MUPPOBLIM BhIXogaMm or 8 1o 11.
Jexonuposanue 1mudpoBbIxX curHaI0B BoinostHsgercs Ha 40 k', C moMoIpio KBapaTypHOTro
JATINKA TOJNOKeHUst (TpeOyIoIero ABYyX BXOMOB) pOOOT MOMKET OMpPEIEIUTbh CKOPOCThH U
HampasJieHne KouBeiiepa. Ecium mampasieHne KoHBeilepa OCTA€TCs HEU3MEHHBIM, TO MOXKHO
HCII0JIB30BaTh OJUHOYHBIN BX0OJ, 11 OOHapy»Kenust Bospacraromero, Cranatomiero uiu Bospacrarorig

U CITQAMOINIEr0 PPOHTA, KOTOPBIi OMPEIesieT CKOPOCTh KOHBeHepa.

AbcosoTHBIE JATYUKU MOXKHO TOAKII0UNTH Yepe3 curaaj MODBUS. JIjisg sToro Tpedyercst peIBapuTet

koudurypanus nudposoro perucrpa Borxogos MODBUS B (pazgen 16.4.1).

[Tapamerpsr oTcieKuBanus

Jluneitanie kKouBelepnbl [Ipu BhIOOpE JTUHEHHOTO KOHBEEpa XapaKTEPUCTUKY JTUHUU HEOOXOIUMO
HACTPOUTH B YACTU YCTAHOBKY XAaPAKTEPUCTUKH JJid OIIPEIe/IeHNs HAlIPABJIEHUS KOHBelepa.
TounOCTB OMNpeIesIsIeTCs MOCPEICTBOM TIOMEIEHIS JeTAJN JTUHUH TaPaAJIJIETbHO HAITPABJIEHUTO
KOHBeliepa, ¢ OOJIbIINM PACCTOSHUEM MEXKIY ABYMsI TOYKAMU, KOTOPbIE OMPEIEISAIOT I€TAIb
juavn. [lpm oOydueHuu poOOTA ABUMKEHUIO MEXKIY JBYX TOYEK BBIMOJIHSINTE HACTPOUKY
JIMHEWHO! /leTa/in, IOMEeCTUB HHCTPYMEHT BIUIOTHYIO K CTOpOHe KoHBeltepa. Eciu nanpasienne
XapaKTEPUCTUKHU JIMHUU OOPATHO HAIIPABJIEHUIO [IBUKEHNS KOHBeEepa, UCIOIb3yiTe KHOIKY
O6parHOe HampaBJIeHHE.

ITosne TakTor HA MeTP OTOOPAYKAET KOJTUIECTBO TAKTOB, KOTOPHIE KOJOBBIN JATYNK [€HEPUPYET

Arropckoe mpaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuineHsr.

BO BpeMs TlepeMeITeHns KOHBeiiepa HA OIWH MeTP.

Komnbuesbie kouseiiepsr [ljis oTciexkmBanus KOJIBIEBHIX KOHBEHEPOB HEOOXOAMMO OIPEIETUTD

IEeHTPAJTbHYIO TOUYKY KOHBeliepa.

1. Onpenenure MEHTPAIBHYIO TOYKY B paszene leranu ycranoBku. 3HadeHue TakThbl HA,
000pOT OJIKHO OBITH KOJIMYECTBOM TAKTOB, KOTOPHIE KOMOBBIN TATUYNK TEHEPHUPYET,
KOI/Ia, KOHBefiep fesaer OIuH IOJTHBIH 000poT.

2. Beibepure diazkok I[loBopaunBars HHCTPYMEHT BMECTE C KOHBEHEPOM, ITOOBI OPUEHTAIIHS

UHCTPYMEHTa MOBTOPAJIA TTOBOPOT KOHBeﬁep&.

Bepcus 5.5 11-99 e-Series
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UNIVERSAL ROBOTS 16.1 OGwee

16.1.11 HacTpoiika 3aBUHINBaHUI

Hacrpoiika 3aBuHYHBaHUS IPEIOCTABLET HAPAMETPBI I HACTPOHKH pobora mjsd paboThI C
MPOMBIILIEHHBIM IIIyPYTOBEPTOM HJIA TAHKOBEPTOM. BBI MOXKETE HACTPOUTH MOJIOYKEHUE M1y PYIOBEPTA

OTHOCUTEJIFHO (DJTAHIIA JJIs TOICOSIMHEHN ST HHCTPYMEHTA U HJIEKTPUIECKOr0 nHTepdeiica podora.

3apunumBaHHe

HacTpoiika 3aBuH4YMBaHNA .
AEELLERTE Ha cTpaHmLe LiTW MOXHO HAacTPoNTh LITH Ha OCTpHe 0TBEpTKI/MONOBKe BUHTa 11 33AaTh I
HeoBX0nUMOE HanpaBaeHme. LA NPaBIASHOrO MOHMMEHUA W HACTPORKI OPNEHT ALINA CBEPARTECH C
HacTpoiika I pa}IKaMA B MP&EOT YACTA CTPaHMLE
BBOAE-BLHEOAA

Sanyck s l

MNaBHLIA Nepexon
CHrHANLI BBO3/BLIBOAA Bxop Brixoa
OTenexnsaHme

KoHBeliepa _
VHTepdedic 0K BHIGOP MporpamuLl 1 3anyck

3aBuHYnBaHNE
Bee v ‘ ‘Bmﬁspw’s v‘ |EmﬁepMTe v| ‘Bmﬁspw’s v

B wcxogHoe
3anepka npn seibops
He 0k BeiBop nporpamuel 2 npor pamme
Beoa/BbiBOA,
HCTpyMeHTa ‘Bm&epw’e - ‘ |Eb‘aep.”e - | 10 .

roTos Buibop MporpamMuel 3

e ——
) Fieldbus
Beifop Mporpamuel 4

Hacrpoiika mrypymnosepra
1. B BepxHEM KOJIOHTUTYJIE HAXKMUTE YCTAHOBKA.

2. B paznene BkOO6iieeBw BoiGepure SapunumnBanue, win cosnaiire coocrsernyio UTU mis

zapununBanus, Haxkas [T B Tom ke paznene BkO6imeeBb.

3. B nmapamerpax Bxon n Burxom HacTpoiiTe BXOABI U BBIXOIBI JJIsI MIyPyToBepTa. Bbl MoxkeTe
MCIIOIb30BaTh CucOoK MaTepdeiic, arodbbl OThUIBTPOBATH THIT BXO/IOB U BHIXOIOB, TOKA3BAHHBIX

B mapamerpax BkBxonBm 1 BkBoixoaBib.
4. B paszee 3ammyck BeiOepUTE BXOJ,/ BBIXO/, KOTOPBIIT Oy/1eT MPUBOANTH IIYPYIOBEPT B ACHCTBHE.
IIpumedanne: B mobom crnmcke BbIOOpa IMPOrpaMMBbl Jjis BbIXOAa B mapamerpe BxBbxonBm

MOKHO BbIOPAThH IIEJIOUUCIEHHBIA BbIXO/, YTOObI B 10JI€ BbIOOpa 1porpaMmb (cM. 15.6.8) MoxHO

OBLIIO BBECTU YUCJIO.

Hacrpoiika nosoxenus 1rypynoBepra

1. B packpsiBatoiemcs MeHio pasaena HacTpoiika 3aBuHuYnBaHNS MOYKHO BBIOpATH paHee HACTPOEHHYTO

IOTH (cm. 16.1.1), rae BrIlosnoxenueBw u BkOpuenranuuBibs 3a1aubl ciieayionmm o6pa3om:

¢ Hactpoitte BkllonoxkenneBb B KatecTBe TOUKN HAKOHEYHUKA ITYPYTIOBEPTA, KOHTAKTUPYIOTIEH

C BUHTOM.

¢ Hacrpoiite BkOpuenramuioBsm Tak, 4T00bI HAPABJIEHNE MOJOKUTEIBHON ocu Z OBLIO

BBIDABHEHO OTHOCUTEJIHBHO JJINHBI 3aKPYYINBACMBIX BUHTOB.

Koopaumarsr o ocam X, Y u Z Beidbpannoit IITU moxHO Bu3yaan3upoBaTh, 4T00ObI yOEIUTHCS,
YTO OHU COOTBETCTBYIOT HAKOHEYHUKY WM T'OJIOBKE WHCTPYMEHTA.
V3es nporpaMMbl 3aBunuuBanusg (cM. 15.6.8) UCHONb3yeT HAPAB/IEHNUE TTOJIOKUTEILHON OCH

7 oiopannoit IITU, 4Tobbr ciie1oBaTh 33 BUHTOM U PACCIATHIBATH PACCTOSHUS.

e-Series II-100 Bepcus 5.5
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Tunossie 3Hauennst opuentanyu (ykazanusie B BkBexkrop spaimennsBb [pas]) mokasaus B Tabinie

HHZKe.

Ocu 3aBUHYMBAHUS Opuenranus
napasIe bHO

HAIIPABJIEHUTO e RX: 1,5708 pax
OTpUIIATEILHOMN ocn

Y dnanmna pobora, * RY:0,0000 paz
s TTOICOE THHEHS * RZ: 0,0000 pazx
HHCTPYMEHTA,

Ocu 3aBUHYMBAHUS Opuenrtanus
napaJLIeILHO

HAILIPABJIEHUTO e RX: -1,5708 pas
[MOJIO?KUTENbHON ocn

Y daanma poboTa, * RY: 0,000 pan
ITe HO/ICOe TNHEHNUS * RZ:0,0000 pax
HUHCTPYMEHTA

Ocu 3aBUHYNBAHUSI Opuenranuyst
napaJLIeIbHO

HATIPABJICHUIO e RX: 0,0000 pax
IIOJIO?KUTEbHON ocu

X daanma poboTa, * RY: L5708 paa
Binit:s TIOZICOe TMHEH S * RZ:0,0000 paz
MHCTPYMEHTA

Ocu 3aBUHYMBAHUS Opuenranus
napasIebHO /F

HAIIPABJIEHUTO v e RX: 0,0000 pas
OTPUIIATEIHLHON ocu b d . RY: -15708 pax
X daanma pobora

IS [10/ICO€ TMHEHUS] * RZ: 0,0000 pazx
HHCTPYMEHTA,

Ocu 3aBUHYMBAHUS Opuenranus
napaJsLIe bHO 2

HAIIPABJIEHUTO e RX: 0,0000 pax
MIOJIOZKUTEJIbHOMN och

Z dbanma pobora, l * RY: 0,000 pan
IS 110/ICOe TUHEHUST * RZ: 0,0000 pazx
HWHCTPYMEHTA,

Ocu 3aBUHYNBAHUSA Opuenranyst
napaJLIeIbHO

HATIPABJICHUIO N e RX: 3,1416 pax
OTpULATEJIbHON ocu t&l

Z dbranma poborTa, * RY:0,0000 paa
Binit:s TIOZICOe TMHEH S J * RZ:0,0000 pax

WHCTPYMEHTA

AN

Bepcus 5.5
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UNIVERSAL ROBOTS 16.3 Hderanu

Hacrpoiika naTepdeiica nrypynosepTa
1. Ucnonb3yiiTe packpbiBaiorieecs: MeHio VHTepdeiic B BepXHei 9acTu 9KPaHa, ITOObI U3MEHUTH
oTobOpakaeMoe COIePIKaHne B 3aBUCHMOCTH OT THUIA CUTHAJIA.
2. B mapamerpe Bxon macTpoiiTe curaabl, KOTOpble poOOT MOMydaeT OT IIypPyIoBEpTa:
¢ OK: Boicokuit curnast mpu yCIenHoM OKOHYAHUY 3aBUHYUBAHMUS; €CIH HE BbIOPAHO, TO
3TO YCJOBHE HE JOCTYIHO B y3Ji€ MPOrPAMMBbI 3aBUHYINBAHUS
e NOK: Boicokuii curtaj mpu OKOHYAHWN 3aBUHUYNBAHUS C OMMTMOKAMU; €CJIU HE BHIOPAHO,
TO 9TO yCJIOBUE HE JOCTYIHO B y3JI€ MPOrPAMMbI 3aBUHIMBAHUS
e [oroBo: Brhicokmii curHas, KOTJa MypymoBepT TOTOB K 3AIyCKY; €CJIU HE BBIOPAHO, TO

3TO yCJIOBUE He 11POBEPAETCH
3. B mapamerpe Boixom HacTpoiiTe curHa b, KOTOPHIE POOOT OTIPABIISIET IIYPYIOBEPTY:

e 3amyck: 3ammyCcK MPOIECC 3aBUHUYMBAHUS WU OTBUHYWBAHUS BUHTA, B 3aBUCAMOCTHU OT
IIPOBOJIKU.

¢ Bribop mporpaMMbl: OIHO IEJI0e YHCJIO WUJIN 0 YEeThIPEX IBOUYHBIX CUTHAJIOB, MOYKHO
BBIOpPATH JJIs AKTUBAIUU PA3IUIHON KOH(MUTYDAINH 3aBUHUNBAHUS, XPAHSIIIEHCS B
naMaTy LIypylosepTa

¢ 3ameprKKa BHIOOPA MPOrPAMMBI: BPEMSI OKUIAHNS TIOCIE€ CMEHBI IIPOIPAMMBI IITY DY IOBEPTA,

9100bI YyOEINTHCsI, YTO OHA AKTUBHA

16.2 Bezomnacuoctn

Cwm. pasgen 13.

16.3 erannu

2
Dletanu

> obuee

OcHoBaHue

M OcHOBaHNE

) BesonacHocT
@ HcTpyment

+ Touxka

/ Minn

@ MnockocTe

> Fieldbus

L

[

Jleranb saBisieTcs 0ToOpakeHneM 00beKTa, KOTOPOMY 33/Ia€TCs HA3BAHUE [IJTsT JATbHENIIETO NCITOIb30BAHNU S

" IO3UIUA B IIECTUMEPHOM IIPOCTPAHCTBE (HOJIO}KeHI/Ie u OpI/IeHTaHI/IH) OTHOCHUTEJIbHO OCHOBAaHUA
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pobora.

Hekoropble BcrioMoraresibHble 9aCTy IPOrPaMMbl POOOTA COAEPIKAT JIBUKEHI ST, KOTOPbIE BBIIOIHSIIOTCS
OTHOCHUTETHHO KOHKPETHBIX OOBEKTOB MOMHMO OCHOBAaHWS MaHUMyIaTopa pobora. K rakum
00bEKTAM OTHOCATCS CTOJIBI, APYTHE MAITUHBI, 00pabaThbIBaeMbIe IETaJIN, KOHBEHEPHI, m1aTdOpMbI,
BUIEOCUCTEMBI, 3arOTOBKU WJIM TPAHUIIBI, KOTOPBIE HAXOISATCS BOKPYT MaHHUITYJISTOPa podoTa.
PobGor Bcerna umeer siBe mpeiBapuTeIbHO 33 IaHHbIe JeTasn. [Jookenne Kaxk/I0# JeTaiy OpeIeasercs

KOHGUTypaInueil MaHAIIYIITOpa podboTa:

¢ Jlerasib OCHOBAHHS ONPEIEIACTCS C IIOMOIIBI0 HAYAABHOM TOYKHU B IEHTPE OCHOBAHUA POGOTA
(cM. pue. 16.1)

e JleTasb MHCTPYMEHTA OIPEIEIAETCS C IOMOIIBI0 HAYAIbHOM TOYKHY B 1ieHTpe Tekymei [ITU
(cM. pue. 16.2)

Figure 16.1: [derams OcHoBanne Figure 16.2: Jerans Uncrpyment (I[TH)

[Tonp30BaTEIbCKHE JETATN PACIOJNOKEHBI COTJIACHO METO/IA, KOTOPBII HCIOIB3YeT TEKYIIee MOJIOKEHIE
HTHU B paboueit 061acTH. JTO O3HATAELT, YTO MOJH30BATETNU MOTYT 33/IaBATh METOIOM OOy YEHST
PACIIOIOKEHUsT JeTaseil, UCIOMb3ysl PEKUM CBOOOTHOIO IPUBOIA WM TOTIKOBBINA PEKUAM st

TepeMerteHns PodoTa B HeOOXOTUMOe MOTOXKEHHE.

Cymecryer Tpu pasubix crpareruu (Touka, JIunus u I1I10CKOCTD) /11t ONIPEJE/IeHUS TIOJI0KEHU ST
getasu. BpiOOp HawIydineil CTpaTeruu Ijis KasKIO0TO Caydasi 3aBUCUT OT THUIA HCITOIb3yEeMOro
obbekTa u TpeboBaHmii TOYHOCTH. B 1e0M JeTasib, HOCTPOEHHAs HA HECKOJIbKUX BXOIHBIX
roukax (JIunug u [lnockocTs), npeanoyTuTebHE, eCl 3T0 BO3MOXKHO JIJ151 BHIOPAHHOIO OOBEKTA.
s Gojiee TOYHOrO OMpEIE/IEHUsT HAPABIEHUS JIMHEHHOTO KOHBEHEpa OIMpPEIe/InTe [IBe TOUKHU
Jluuum merann HA MAKCUMAJbHO YIAJIEHHOM paccTosHmm. Todka meTajnm Tak:Ke MOKeT ObITh
KCIIO/Ib30BAHA [IJIs OIIPE/IeJIEHUs JUHEITHOr0 KOHBeiepa, HO IOJIb30BATENb JOJ2KEH HAIIPABUTH
IITU B nampas/iennu ABUXKEHNS KOHBeepa.

Wcnonp30Banre HECKOJBKUX TOYEK JIJIsl OTIPEIE/IEHNUsI TOJI0KEHUH CTOJIa 03HAYAET, 9TO OPUEHTAIIHS
OCHOBBIBAETCS HA TIOJIOKEHUX, a He Ha opuenTarun oanoit IITU. Tpymanee onpeaemnTs OpueHTAITHIO
onuoit IITU ¢ BBICOKO# TOYHOCTHIO.

Yro6bl y3HATH GOJIBINE O PA3IMYHBIX METOJAX ONpelesieHus Jeranu, cM. (pasgenbr: 16.3.2),

(16.3.3) u (16.3.4).

16.3.1 Ucnoab3oBanue pyHKITUN

Ecnmu B ycranoBke ompemesieHa merajb, K HEll MOXKHO OOPATHTHCH W3 TPOrPAMMBI pODOTA It
CBA3BIBAHUSA IBUKeHUil pobora (Hampumep, komauasl MoveJ, Movel u MoveP ) ¢ meranbio

(cm. pazgen 15.5.1). Dro no3BoJET OCYIIECTBUTH OBICTPYIO AJALTALMIO LPOIPAMMbBL POOOTA

Bepcus 5.5 11-103 e-Series
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(nampuMmep, TpU HAJIMYUU HECKOJIBKUX POOOTU3UPOBAHHBIX CTAHIAI, TPY MEPEMEIIEHUN OOHEKTa

BO BPEMsl BbIIIOJIHEHUS [IPOIPAMMbI UJIU [IPU [IOCTOSHHOM [IEPEMELIEeHUU OObEKTA B LIPOCTPAHCTBE).
Braromapst Hactpoiiku gerasu [y 0ObeKTa BCe ePEeMeITeHus B TPOrpaMMe, CBI3aHHbIE ¢ O0bEKTOM,
COOTBETCTBEHHO U3MEHAITCA. UT0ObI HaliTu apyrue npumepsl, cM. (pasgenst 16.3.5) u (16.3.6).

Eciu nerans BeiOpana B KadecTBe nCxoaHOM, kHOMKM Brllepememenne nucrpymentaBm st
nepemelnenus U Bpauienus Oyayr paborarb B BbiGpanHOM upocrpancrse geraiu (cm. 17.3)

u (17.1), cunrbiBag koopauuarot IITU. Hanpumep, eciu cros omnpezesieH B KadecTBe JeTaju

u BBIOpAH B KadecTBe MCXOAHOrO BO Briagke BrllepemectuTsBib, TO cTpenku mepemernieHus
(BBEpX /BHW3, JIEBHIT /TPABbIH, BIIEpe1/Ha3a1) TepeMecTsT po00oTa B TAHHOM HATTPABJIEHNH OTHOCHTETHHO

croma. Kpome toro, koopanuarel IITU 6yayr B pamMkax crosa.

® B nepese nerasieil Bbl MOXKeTE€ II€PEUMEHOBATH TOYKY, JIMHUIO WJIA ILIOCKOCTH, HAXKAB HA

KHOIIKY C KapaHJAIIOM.

* B nepese merasieit Bbl MOXKeTe yJIaJUTh TOYKY, JUHUIO WM IJIOCKOCTH, HAYXKAB HA KHOIKY

BxV¥YranmutoBis.

Wcnons3opanue kuouku Brllepemecturs pobora crogaBm

Haxxmure knonky Ilepemecturs pobora croma, ITOOBI TEPEMECTUTH MAHHUITYIATOP POOOTA B HAIIPABICHUN

BBIOpaHHO# merasm. B konie nepemerenns cucrembl Koopauuar neraju u LITU cosnasyT.

16.3.2 [1o6aBUTH TOUKY

Haxxmure xkuonky Touka, 9T00BI JOOABUTH TOYKY B YCTAHOBKY. TOYKa Ompemenser TPaHUITbI
0e30macHOCTH WU TJIOOATHHYIO UCXOAHYIO KOH(MUTYPAINI0 MAHUITYIATOpa podora. llomoxenue

TOYKH ONpeJIeisgeTcs Kak mojoxkenne n opuentamus [[TU.

) Obwee Netanu
prm— Touka 1

> BesonacHocrs
@ cTpyment

+ Touxka

/ Mnn

@ MnockocTe

[+

) Fieldbus

3 -]

[ neperccrnrs cona || wamemre sy oy |

16.3.3 lobapaenne jimHUN

Haxxkmure kuHonky JIuwust, 9T00BI 10OABUTH JIMHUIO B YCTAHOBKY. JIWHUS OMpeensierT TpaeKTOPUIO
JBU2KeHUs pobora. (HaIpUuMep, IPU UCIIOIb30BaHUY (DYHKIMK OTCJIeKMBAHUS KOHBelepa). JIunus

| onpenensiercs Kak OCh MeXK/Iy ABYyMs TOYKamu jgerasu pl u p2, Kak moKa3aHo Ha pucynke 16.3.
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Figure 16.3: Onpenenenue TUHUN JAeTan

Ha pucynke 16.3 och, mayimias or mepBOil TOYKH KO BTOPO#l TOUke, oOpa3yer och Y B CHCTEME
koopawHat auauu. Och Z onpeensercs NpoeKIyei ocu Z To9kn pl Ha MIOCKOCTD, MEPIEHIUKY/ISTPHY IO

smanu. Ilosoxkenue cucrembl KOOpAuHAT JIMHUU COBIIaJa€T C IIOJIOZKEHHUEM TOYKHU p].

> obuee Deranu
@ VhcTpymenT
%

+ Touka_l

+ Touka_2 +

. Touka

/ Muvnn

@ MnockoeTs

£ ]

NepemecTuTh coAa

16.3.4 IInockocTh

Bribepure miockocTs ecsiu Tpebyercs CucTeMa KOOP/UHAT C BBICOKO! CTEIIeHbIO0 TOYHOCTH, HALIPUMED,

upu pa60Te C BUJEOCHUCTEMaMU WJIN IIPDXW BBIIIOJTHEHUN ,D;BI/I}KQHI/Iﬁ OTHOCHUTEJIbHO CTOJIA.

JobaByienwe mMIOCKOCTH

1. B pazaesne Bx¥YcranoskaBm Boibepure pasmes lerasu.

2. B pazzgene Bk/leramuBm mHazkmure kHONKY ILnockocTs.

Bepcus 5.5 II-105 e-Series
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Hacrpoiika miockocTi

Ilocne markaTust KHONKH JIJI CO3/IQHHMS HOBOW IJIOCKOCTH Ha SKpaHe MOSBUTCS OKHO, KOTOPOE

IIOMOZKET BaM CO3JaTh IIJIOCKOCTb.

1. Boibepure HAYAIBHYIO TOYKY
2. Ilepemecture poboTa, ITOOBI 33aTh HAIPABICHHE TTOTOKUTETHHON OCH X TLJIOCKOCTH

3. Ilepemectute pobora, 4TOOLI 33/1aTh HAIIPABJIEHHNE TOJIOKHUTEIHHON Ocu Y IJIOCKOCTH

ILnockocTh ompeesisteTcst TPaBUIOM TTPABOHM PYKH, TO €CTh OCh 7 ABJISIETCS BEKTOPHBIM TTPOU3BEICHUEM

oceit X n Y, Kak IMOKa3aHO HUXKE.

[MPUMEYAHUE:
Bwr MokeTe TOBTOPHO HACTPOUTH MIJIOCKOCTH B TMTPOTHBOIIOIOKHOM

HAIIPABJIEHUH OCH X, €CJIM BbI XOTHTE, 9TOOBI OOBITHOE TIOJIOKEHIE

IIJIOCKOCTHU HaXOJUJIOCH B O6paTHOM HaIllpaBJICHUHU.

Y066 KBMEHUTD CYIIECTBYOIIYIO JIOCKOCTD, BRIOEPUTE IJIOCKOCTD U HAKMHUTE KHONKY BKI3MeHnTH

I0CKOCTEBH. 3areM BBIMOTHUTE HACTPOUKY HOBOM ILIOCKOCTH B TOM YK€ OKHE.

16.3.5 Ilpumep: PydHoe oOHOBIEHHE JAeTAH JIjI HACTPORKH MPOrPAMMBI

PaccmoTpure ciy4ait, rae HeCKOIBKO JacTeii mporpaMMbl pob0oTa CBSI3aHbI CO cTooM. Ha pucymke

16.4 mokazaHo mepeMelenne 3 KOHTPOJIbHON TOYKA WPl B TOUKY wp4.

IIporpamma pobora
Movel
S1 - 9 ‘ .
MoveL # Ierans: P1_var : ¢
wpl
wp2
wp3
wp4

P1

Figure 16.4: Ilpocras nporpamMma € 4eTbIPpbM$ KOHTPOJIBHBIMH TOYKAME 110 OTHOINEHHIO K ILIOCKOCTHU
byHKIMM 0OHOBISETCS BPYUHYIO MOCPEICTBOM M3MEHEHUsT (DYHKITNN

Jl1st mpuMeHeHus TpedyeTcs MOBTOPHOE UCITOIH30BAHNE TPOTPAMMBI IPU HECKOJIHKUX YCTAHOBOK

p060Ta, €CJIn I1I0JIOZK€eHHEe CTOJIa mMeeT HEe3HAa4YUTEJIbHbIE OTJIMYMAd. HepeMemeHI/Ie OTHOCHUTEJIbHO
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CTOJIa siBJIsTeTC naeHTuIHbIM. ONpeIenB MoJIOYKEeHne CTOJIa B KadecTne fAetann P1 B ycTaHOBKe,
nporpaMma ¢ rnomoinbio komanapl Movel,, HacTpoeHHAs OTHOCHTENIBHO IIJIOCKOCTH, MOYXKeT ObITh
JIETKO 33/IefiCTBOBAHA HA, JIOTIOJIHATEIHHBIX POOOTAX TTOCPEICTBOM IIPOCTOrO OOHOBJIEHNS (PAKTUIECKOTO

TOJIOZKEHU A CTOJIa B YCTaHOBKE.

JlanHas KOHIIETITNS TPUMEHNMa KO MHOYKECTBY JeTaJieil /I CO3/IaHus YHUBEPCATHHOM TPOTPAMMBI,
KOTOpas MOKET BBIMOJHATH OJHY W Ty 2Ke 3a7ady BO MHOrHX pobOTax, /1aKe €C/IM yCTAHOBKHU

WMEIOT Pa3HbIe MOJIOXKEHUsI B pabovYeM MPOCTPAHCTBE.

16.3.6 Ilpumep: /Iunammyeckoe OOHOBJIEHUE MOJOKEHUU JETATU

K mpumepy, cxoxwuii ciydail ¢ mepemerneHneM podoTa, O ONPEIeIEHHON TPAEKTOPUU B BEpXHE

YACTH CTOJIA JJIsl BILIOJIHEHUS OLPe/IeIeHHON 3a1a4du (cM. 16.5).

P1

Figure 16.5: Komanga MoveL ¢ geTbipbMs KOHTPOJIbHBIME TOYKAMEA OTHOCUTEBHO TIJIOCKOCTH JIE€TAJH

[Iporpamma pobora
Movel
wpl
y = 0,01
o = p[0,y,0,0,0,0] v
P1_var = pose_trans(P1_var, o) =k . -
MoveL # eramn: P1_var T Ere A
wpl
wp2
wp3
wp4

Figure 16.6: IIpumenenue cmernenns K MIOCKOCTU JAETAIN

IIporpamma pobora
Movel
S1 i
ecan (mudposoit _sxor [0]) Torma
P1_var = P1 »
uHaYue :
P1 var = P2 ‘ ’
MoveL # Herann: P1_var
wpl
wp2
wp3
wp4

Figure 16.7: Ilepexsiouenne ¢ OMHON MJIOCKOCTH JAETATN HA APYTYIO

JIBu>KeHme OTHOCUTEHHO JeTaju Pl moBTOpsieTcss HECKOJBKO pa3, KaXKAbIH pa3 co CMeIeHneM

o. B nannom upumepe 3azannoe cmewenue cocrasiser 10 cM B naupasiaenun Y (CM. PUCYyHOK

Bepcus 5.5 II-107 e-Series
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UNIVERSAL ROBOTS 16.4 Fieldbus

16.6, cmemenus O1 u 02). D10 mocruraeTcs 3a CUET UCHOJIb30BaHUA, (DYHKIMHA ClIEHAPUEB
pose_add() uwiu pose_trans() must yupasienus nepeMeHHON. MOXKHO IepeKo9aTh HA APYryio
JIeTAJTb BO BPEMsI BBITTOJIHEHUS TPOrPAMMBI BMECTO JTOOABIIEHUS CMEIIeH s, DTOT CJIydail moKa3aHn
B puMepe Huke (CM. pucyHoK 16.7), rae ucxomHasa meraab s komauasl MoveL P1 var moxer

MEePEKJTI0YAThCI MEXKIYy AByMs maockoctavu Pl u P2.

16.4 Fieldbus

S,ELGCB MOZKHO 3aJaTh PAd CETEBHIX MPOTOKOJIOB MPOMBINIJIEHHOTO KOMNIbIOTEPA, NCHOJIb3yEeMbIX

JIJIsi PACIIPEJICJIEHHOIO yIIPABJIECHHS B DEKIME PEaJIbHOIO BpeMeHH, KoTopbie npunumaer PolyScope:

MODBUS, Ethernet/IP u PROFINET.

16.4.1 Hacrpoiika BBoga-seiBoga MODBUS

> obuee HacTpoiika 10 KnuenTa MODBUS

| poseteoman |

v/ Fieldbus
MODBUS
IP-anpec 10.0.0.2 O nocnegosatentuiii pexun YAanuTE MOAYNb

Ethernet/IP

PROFINET Tun Anpec Wms 3navenne

Yacrora Irul RononmuTensmstii anpec MODBUS | 255
Bpewus oteera [Mc: -, Bpews oxmAawus: 0, Owwbka 3anpocom: 0, Avg. resp. f: -
[ ] ‘L\w*:puaul?l Bxoq - ‘ ‘ Zﬁn‘ MODBUS_2

Yacrota [Tul JNlenonuutensheii agpec MODBUS 255|

Bpewms otaera [Mcl: -, Bpews oxmpanun: 0, Owmbka sanpocos: 0, Avg. resp. f: -

7l063BuTE HOBLI CHrHan

[ Noxasats aononHnTesHbie napameTpsl 06HOBUTL CIMCOK

Ha s1oMm sKpane MOXKHO HACTPOUTD CUTHAJIBI BBOJA-BbiBoa KiauenTa (Macrepa) MODBUS. IMoakitouenus
k cepeepam MODBUS (unu gonosiHUTEIbHBIM yCTPOMCcTBAM) 10 3a1aHubiM 1P-agpecam MoryT
OBITH CO3/IAHBI C MCTOJIH30BAHNEM BXOTHBIX /BBIXOJHBIX CHTHAJIOB (PETHCTPOBBIX WIIH IH(POBHIX).

Nms KazKI0ro CuriaJjia YHHKaJIbHOE, 9TO IIO3BOJIAET KMCIIOJIb30BaTh UX B IIPOIrPaMMax.

O6HOBUTD
Hazkmure nannyio KHOLKY Jjist 06HOB/eHus Beex noakarodennit MODBUS. O6nossienue oTkiitodaer

u cHoBa noaxaogaer sce moayau MODBUS. Bea crarucruka ouminaercs.

J106aBUTh MOy

Hazxkmure nannyio KHONKY mjs gobasnenus nosoro moxyias MODBUS.

YaanuTh MOIYTh
Haxmure mannyio KHONKY, 9T00bl yaamuth Moayns MODBUS u Bce curnamnbi, qob6aBiIeHHbIE B

3TOT MOIYJIb.

Yeranosuts IP-anpec momysis
B nmammOM pasmene orobpaxkaercsa IP-ampec momyas MODBUS. Haxkmure 3Ty KHOIKY, 9TOOBI

HU3MEHUTDb €ero.
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ITocemoBaTebHBIN PEKIM

JocrynHo, ToIbKO ecyiu BuiOpano Ilokazars gomnoHuTe/IbHbIE apamerpbl (cMm. 16.4.1). BoiGop

sroro duaxkka BeiHy)kmaer kauenta MODBUS noxkmarhes orBeTa, TMpeXKae deM OTIPaBJIsTh
CHELYIOMUA 3ampoc. IDTO PERUM TPeOyeTcs JJjisd HEKOTOPBIX OJIOKOB MPOMBIIIEHHBIX IIIHH.
Bxriouenne JaHHOTO TapaMerpa MOKeT TOMOYb [TPY HAJINYINU HECKOJIBKUX CUTHAJIOB, a YBEJINIEeHUE
9aCTOTHI 3aIIPOCOB MPUBOAUT K OTKJIIOUEeHNIO curHasa. OOparnte BHUMaHME, 9TO (haAKTAIECKAS
YaCTOTa CUTHAJIA MOXKET OBIThH HUYKE 3AMPAITHBAEMOIl, KOTIa B TIOCTIEI0BATEIHHOM PEYKUME OTPEIEISI€TCS
HECKOJIBKO curHAIOB. PAKTHUYECKYIO YACTOTY CUTHAJIA MOXKHO [TOCMOTPETHh B CTATUCTUKE CUTHAJIA

(em. pasgen 16.4.1). WNuaukarop CUrHAJIA CTAHOBUTCS YKEJITHIM, ecid (hbaKTUYecKas 4acroTa

CUTHAJIA MEHBIIIE TTOJIOBUHBI 3HAYEH ST, BRIODAHHOTO U3 pacKphiBaoierocs cnucka BkYacroraBm.

JobaBuTh curHaT

Haskmure qanHy0 KHOTIKY JIJIsT 1O0OABIEHUS] HOBOTO CUTHAJIA K COOTBETCTRYIOImeMy momxyao MODBUS.

Yraaurh cCuraasl

Haxmvure nammyio kaonky st ynaierus curaia MODBUS uz coorsercrBytomero mMomysis

MODBUS.

YcTaHoBUTL TUI CUTHAJIA,

Boibepure Tun curaaia B pacKpbIBAIOIIEMCS MeHi0. JIOCTYIHBI CIeIyTOIIiHe TUIIbL.

ITudposoii Bxon [udposoii Bxo (KaTyIika) — 3TO OJHOOUTOBAS BEJIUIUHA, KOTOPas CIUTHIBACTCS
u3 mogayns MODBUS na karyiike, yKa3anuo# B ajpecHOM mnoJjie curuasna. Vcnosb3yercs

ko1 dyukimu 0x02 (quCKpeTHbIE CYUTHIBAIOIIME BXOJbI).

Iudposoii Bbixox, udposoit Bbixos, (Karynika) — 370 OMHOOUTOBAS BeJMYUHA, KOTOPAs MOKET
MPUHAMATH BBICOKOE WJIM HU3KOE 3Ha4YeHwe. Kcam mojb3oBaTesh He 33/1a/1 3HAYEHUE STOrO
BBIXOJA, OHO Oyzmer cuuTbiBaThcs n3 Momyias MODBUS. 9To o3Hauaer, 9To WCIOIB3yeTCst
koi dynkuuu 0x01 (cumrbiBarommx Karyiek). Eciu ycraHoBKa BbIXOAA OCYILECTBJISETCS
mporpaMMoii poboTa Wi HayKaTHeM KHOMKHU 3a/aTh 3HAYEHWE CUTHAJA, TIOC/Ie 3TOro Oyaer

UCIOJIb30BaThCsa Koz, (hyukuuu 0x05 (3amuchiBaroiias OJHOBUTKOBAs KATYIIKA).

Bxozx perucrpa Bxoz perucrpa — 310 16-6uTOBas BeIMYMHA, KOTOPas CYUTHIBACTCH U3 AJPECa,
YKa3aHHOTO B ajipecHoM mojie. Ucnosnb3yerca ko dyukimu 0x04 (CYMTHIBAIONIME BXOIHBIE

PerucTpbl).

Brixon, peructpa Boixom perucrpa — 310 16-6uTOBas BEIMYUHA, KOTOPYIO MOYKET 3aJaTh TOJIB30BATEb.
Ecnu 3Hauenne 7aHHOrO pErucTpa He 3a4aH0, OHO Oy/IeT CIUTBIBATLCA U3 YAATEHHOIO MOZYJIst
MODBUS. 9ro o3nauaer, uro ucnob3yercs kKoi Gyukiuu 0x03 (cuuThiBalOIUe yIepKUBAOIITE
peructpbl). Eciu ycraHoBKa BBIXOJA OCYIIECTB/SETCs MPOrpaMMOil poboTa WM B MOJIE
3agaTh 3HAYEHTE CUTHAJIA, TIOCIIE 3TOTO OyIeT UCIOIb30BaThCs Ko dhyuknuu 0x06 (3anuchiBaromias

OZIHOBUTKOBAsl KATYIIKA) /Il yCTAHOBKM 3HadeHus ypasentnoro momyis MODBUS.

YcraHoBUTH apec CUrHAIA
Jlannoe mose orobpazkaer aapec Ha ymajenHoMm cepsepe MODBUS. C momombi SKpaHHOTO
mudpoBoro 6s10Kka BeIOepuTe Apyroi azpec. Jlomycrumble agpeca 3aBUCAT OT MIPOU3BOIATENS

u xoudurypaiuu momysas MODBUS.

Bepcus 5.5 11-109 e-Series
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YeranoBurb UMs CUIHAJLA,

YcTaHOBKa HMEHU CUTHAJIA OCYIIECTBISIETCA C UCMOIb30BAaHNEM SKPAHHOM KIaBUATYpHI. JlanHoe

UM UCIMOJIB3YETCA TTPpU NCIOJIB30BAHUN CUTHAJIA B TIPOTpaMMax.

3nadvenue curuaga
B sToM T0J1€ MOKA3aHO TEKYIee 3HAYEHNE CUTHAA. JIJIS CUTHAJIOB PErUCTPa 3HAYEHNE BHIPAYKEHO
LEIBIM 9nCI0M 0e3 3HaKa. JIjis CUrHAJI0B BLIXOHA TpeOyeMoe 3HaYeHHe CUIHAJIA MOXKHO 33JaTh C
[IOMOIIBIO KHOIKH. JIJI BBIXOIA PErHCTpa 3HAYEHHe, KOTOPOe OyIeT 3alllCAHO B MOILYJb, TAKKE

JIOJIZKHO OBITH BBIPAXKEHO IIEJIBIM UHCIOM 0€3 3HaKa.

CocrostHre MOAKJIIOYMEHNsT [JIsT TIepeiadnt CUTHAIA,
DTOT 3HAYOK MOKA3BIBAET, MOXKHO JIU BBIIIOJIHUTH [IPABAILHOE CINTHIBAHKE /3aMCh CUTHAIA (3eJIeHbIi),
WM OT MOJYJsl TIOJIyYeH HEOXKUIAHHBIA OTBeT Jubo MOMy/Ib HemocTynen (cepbiii). B ciayuae

nostydenusi B orsere MODBUS uckirouenusi, orobpazkaercs kox, orBera. CIHCOK MCKIIOYeHU

T MODBUS:

E1 HEJOIIYCTUMA YA ®YHKIINA (0x01) Kox dbyuaruuu, mosyueHnblii B 3apoce, ABJISIETCS

HEJIOLYCTUMbBIM JIeHCTBIEM i cepBepa (MM JOIOJIHUTENbHOO yCTPOiicTBa).

E2 HEJOIIYCTUMBIN AJPEC JAHHBIX (0x02) Kox dbyHKImM, TOMyUeHHBIH B 3ampoce,
SIBJISIETCST HEJOMYCTUMBIM JIEHCTBHEM [IJIsi CepBepa (MM OTOJHATETHLHOTO yCTPOHCTBA).

IIpoBepbre, 4TO BBEAEHHBIN AIpPEC CUTHAIA COOTBETCTBYET YCTAHOBKE YIAJIEHHOIO CEPBEpa

MODBUS.
E3 HEJOITYCTUMOE 3HAYEHUE JTAHHBIX (0x03) 3uadenue, comepKamieecs B MOJI€ JAHHBIX

3a1poca, sBJISeTCs HeJIOMYCTUMBIM IEHCTBUEM It CepBepa (HUIH JOMOTHATEILHOIO YCTPOHCTRA) .
IIposepbre, 4TO BBE/IEHHOE 3HAYEHNE CUTHAJIA ABJIAETCH KOPPEKTHBIM JIJIsI COOTBETCTBY IOIIEro

azpeca ynanennoro cepsepa MODBUS.
E4 HEMCHPABHOCTD JOMOJIHUTEJIBHOTO YCTPOMCTBA (0x04) IIpousoniia neBoccTanoBuMast

OIIINOKA IIPpH IIOIIBITKE CEpBEPa (I/IJII/I JOIIOJITHUTEJIBHOI'O yCTpOﬁCTBa) BLIIIO/JTHUTD 3aIIPOIIECHHOE

neiicTBUe.

E5 IMIOATBEPZK/IEHUE (0x05) Mcnonb3yercs OMHOBPEMEHHO € OTIPABKOI KOMAH/L K YIAJEHHOMY
mozayaio MODBUS.
E6 JOIOJJHUTEIBLHOE YCTPOMICTBO 3AHATO (0x06) Mcrmoab3yercss OIHOBPEMEHHO C

orupaBKoil KoMan/ K yaasuernnomy mozaysiio MODBUS B cayuae, eciu cepsep (Miid JOLOJIHUTEIBHOE

YCTPOWCTBO) B HACTOAIIMA MOMEHT HE OTBEYAET.

Ilokazars JOIIOJTHAUTEJIbHBIE TTapaMeTPbI

C momormbio 3Toro (hyazkka MOXKHO TOKA3aTh/CKPHITH JOMOIHATEIBHBIE MapaMeTpPhl KaXKI0ro

CHUI'HaJIa.

JonomHnTeNbHbIE TADAMETPHI

qaCTOTa O6HOBH9HI/I§I B 3TOM MEHIO MOKHO U3SMEHHUTDb 9aCTOTY O6HOBJT€HI/I§I CUI'HaJIA. STO O3Ha4vaeT
YACTOTY, C KOTOPOI OTIIPABJISIOTCS 3a1Ipochl B yaameHubiii mogaysib MODBUS ans canrsiBanus
WJIM 3aIUCH 3HAYEHUus curHaja. Ecaum dacrora ycranosiaeHa Ha 0, To 3ampocst MODBUS
WHUIMUPYIOTCS TI0 3ampocy Npwu nmomorny dyHKimil ciienapres modbus _get signal _status,

modbus_set output_register u modbus_set output_signal.
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JonOTHUTENIHHBIN aIPeC 3TO TEKCTOBOE TOJI€ MOYKHO UCTIOIH30BATD JIJI YCTAHOBKY JTOTIOTHUTETHHOTO
ajapeca i 3alPOCOB B COOTBETCTBUU C OILPEJEJEHHBIM CHCHAJIOM. JHAYEHHE JOJI2KHO
HAXOIUTHCA B Auamna3one 0-255, 3HadeHue no ymMmoasdannio paBHo 255. B ciyuae mHeobxonumoctn
U3MEHEHUS JAHHOTO 3HAYEHN S, PEKOMEHTyeTCst 00PATUTHCS K PYKOBOACTBY YAAJEHHOTO YCTPOICTBA
MODBUS 15 mpoBepku (DyHKITHOHATHHOCTH YCTPONRCTBA IPY U3MEHEHHUH TOTIOTHUTETHHOTO

azapeca.

Boccranosuts coequuenne ¢ caerdnkom KosmgaectBo 3akpoituii mogkaiodennii [ITU u moBTopHbIX

OOJKJTIOYEeHUIA.
Craryc noakiodenunsi Craryc noakaiodenus: [ITU

Bpewms orsera [mc | Bpems mexx iy orupaskoii 3aupoca MODBUS u nostyuenuem orsera — 0GHOBIIsIETCS

TOJIBKO IIPpHU aKTUBHOM IIOJAKJIIOYCHUH.

IMTakerubie omubku Modbus KosmuecrBo mosyyeHHbIX HaKeTOB, cojepzkaiux omubku (To ecrb

HEJIOyCTUMAs JIJIMHA, OTCYTCTBYIOLIME JaHHbIe, oimbKa noakaodenus [ITIH).
Bpewms oxunanus Komudaecrso 3ampocoB MODBUS, ocrasmuxcs 6e3 orsera.

Onmibka 3anpocos KosmdaecTBo makeToB, KOTOPbIE HEBO3MOXKHO OBLIO OTIPABUTH U3-3a HEIEHCTBATETBHOTO

COCTOAHUA IIOAKJIIOYECHUA.

Pabouast gwacrora CpenHsist 9acToTa OOHOBIEHHI COCTOSHUS CUIHAIA KIHEHTa (MacTrepa). 3HadeHue
[EPECYNTHIBAETCS KA/ IbIil pa3, KOT/[a CHIHAJ TTOJIy9aeT OTBET OT CcepBepa (MM JOMOIHATEIHHOTO

yCTpoiicTBa).

Bcee cuerunkm cumnTaroT 10 65535, a 3aTeM oTKaThIBaioTCsa obparHo 10 0.

16.4.2 Ethernet/IP

EtherNet/IP no3Bosisier BKJIIOUUTD WK BHIKJIIOYUTD coeinHenure pobora ¢ nporokoiaom EtherNet /IP.
Ecmm Beibpano BxkBkimountsBibh, MOKHO BBIOpATh [AeiCTBHE, KOTOPOE IOJI?KHA OCYIIECTBJISITH

nporpamma 1pu norepe coegunennst co ckanepom EtherNet/IP. Bapuanrs geiicrsuit:
Her: PolyScope urnopupyer norepio coequnenus EtherNet /TP u npomosizkaer orpabGoTKy nporpaMmbl
B CTAHIAPTHOM DPEXKUME.

[Tayza: PolyScope craBut Tekyrnyo mporpaMmmy Ha may3y. lIporpamma Bo300HOBUT OTPabOTKY

C TOrO MecTa, rae OBbIJIa OCTAHOBJICHA.

Ocranoska: PolyScope ocTanaBinBaeT TEKyIIYIO TIPOTPAMMY.

Arropckoe mpaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuineHsr.
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17 Bxnagka Bxllepemectuts B

Ha sTom 3kpane MOXKHO 1€epeMecTuTh (II0ITONKHYTh) MAHUILYJIATOD POOOTA HALPAMYIO, CIABUHYB

WJIN TIOBEPHYB MHCTPYMEHT po60Ta WJIM U3MEHUB I0JIOXKEHNE COUJICHEHUH 110 OTAEJIbHOCTH.

feTans AkTMBHEA LITH

‘Emn - ‘ Tcp X - ww  Rx| 0,000 pag

OcHoBaHNe 0,00 °

[ 1 1

[ i |
( 1 TNekoTe 0,00 ©

[ N ]

3anacTbe 1 -80,00 | °
- I 1 ]

3anAcTee 2 0.00 =

[ 1 ]

3anAcTee 3 0,00 °

[ 1 1

"? B noxonHoe 'Ii’ CBOB0 LI NP .. E Hynesoe nonox...

Hoprankuui = | —_—___ wynALWA

17.1 Ilepemermenne uncTpyMeHTa

Haxxkmure n ynepxkusaiite 100y0 crpenky [lepemernenne nHCTPYMEHTa, [IJ1sT IBUKEHIS MAHUITYIATODA,

poboTa B OLpeIeIEHHOM HAIPABJIEHUN.

e Crpenku nepemenienus (BepxHUe) NepeMeIaloT HAKOHEYHUK MHCTPYMEHTA B YKA3AHHOM

HallpaBJIEHUN.

¢ Crpesnku MoBOPOTa (HUXKHKME) U3MEHSIOT OPMEHTAIMI0 MHCTPYMEHTA PO0OTa B YKAZAHHOM
Hanpasienuu. Toukoil Bpamenus siBngerca Llenrpanbnas touka uncrpymenta (IITH) —
9TO TOYKA HA KOHIIE MAHUIYIATOPA POOOTA, KOTOPAs ABISAETCS XapaKTEPUCTHIECKON TOUKO

uncrpymenTta pobdora. LITHU, obo3nadennas HEOOIBITUM CHHUM MTAPOM.

17.2 Pobor

Ecmu texyee momoxkerne [ITU pobora 6113K0 K mpeieiaM mIOCKOCTH Oe30TaCHOCTH UJIH MJIOCKOCTH
cpabaTbIBaHWs, WM OPHEHTAIMS HHCTPYMEHTa poboTra OM3Ka K mpeeay TPAHUIbI OPUEHTAIINH
uncrpymenTa (cm. 13.2.5)6yuer orobpazken Gimzkaiiiimii TpeXMepHbIl IIPeies TPAHMUIL.
[Ipumeuanue: mpw BHINOJHEHHW MPOrPAMMBI pOOOTOM BU3YaJIM3aIlUs MPEIEJIOB TPAHUI] OyIer

OTKJIIOYEHaA.

IIpenensr mmockocTr GE30MACHOCTH OTOOPAYKAIOTCSA YKEJITHIM W YEPHBIM I[BETAMH C HEOOJIBITION

CTPEsIKO, 0DO3HAYAIONIEH MEePIEeHINKYAIp K IJIOCKOCTH — CTOPOHY ILTOCKOCTH, HA KOTOPOI
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UNIVERSAL ROBOTS 17.3 TloyiozkeHne MHCTPYMeHTa

pasperrrero mo3uimonuposanne LITU pobora. IlnockocTn cpabaThbIBaHusA OTOOPAIKAIOTCS CHHUM

7 3eJEeHBIM I[BEeTAMHU C HEeOOJIBINON CTPEIKO, YKA3BIBAIOIIEH HA YacThb ILJIOCKOCTH, HA KOTOPOH
AKTUBHBI IIPEJIEJIbl HOpMaJIbHOTO pexkuma, (M. 13.2.2). Ilpenes rpanuipl opueHTAIIME HHCTPYMEHTA
0003HAYAETCS MAPOBBIM CEKTOPOM C BEKTOPOM, 0003HAYAIOIINM TEKYIIYI0 OPUEHTAIUIO HHCTPYMEHTA
pobora. BHyTpeHHsIs 9acTh CEKTOPA SBJISIETCS PA3PEIEHHON 00/IaCThI0 OPUEHTAIINN WHCTPYMEHTa,

(BexTOpA).

Ecmu IITU pobora GoJibitie He HAXOAUTCS BOJIM3H [IPEIEIa, TPEXMEPHOE IIPE/ICTABICHUE IEPECTACT
orobpazkarbcs. Ecam IITU mapymaer nim HAXOAUTCA CAUIIKOM ONMM3KO K IPeIeny TPAHUILEI,

BU3YyaJIA3allnd Ipeesia CTAaHOBUTCA KPaCHOI'O IIBETA.

OobekT

B Bepxuem jsieBom yriry mosisi Pobor, mox mosem OObeKT, MOXKHO 33/aTh CIIOCOD yIpaBICHUS
MaHUYAITOPOM poboTa oTHOCUTENHHO dyuKInit Bum, OcnoBanune nau UHCTpy™MeHT.

IIpumeganne: UToObl ymobHee ynpaBiasaTh MAHUILYJISITOPOM poOOTa, MOKHO BBIOPATH (DYHKITHIO
Bug, 3arem ucnonnzoBarh CTpenku MOBOPOTA s U3MEHEHHUS yriaa IMPOCMOTPA TPEXMEPHO

MOJIEJTA TaK, YTOOBI OH COBIAJAJ C BUIOM PEAJHHOIO MAHUITYISTOPA POOOTA.

Axrusnas [ITU

B none Pobor, mox mosem Axkrupaasa L[TU, orobpazkaercs wMs aKTHBHONW Ha JAHHBIH MOMEHT

neHTpaibHoil Touku uncrpymenta (IITHU).

Trasmaga

Haxxkmure na kuonky [maBHas mist mocryma K okHy IlepemecTuTs pobOTa B MOJIOKEHE; 3/1€Ch,
yAep:kuBas Haxkaroil kHouky Apro (cM. 14.4), MOXKHO nLepeMecTuTh poOOTA B I0JIOXKEHUE,

pPeABaPUTESIbHO 3aJaHHOE BO BKJIaJAKe YcraHoBka (cm. 16.1.9).

CBobGOIHBII TPUBO,

Haxmure sxpannyio kaoky CBOOOAHBII MPUBO/I, 9TOOBI CAMOCTOSTEHHO IEPEMECTUTH MAHUITYJISATOD

poboTa B HyKHOE TI0JIOKEHUE / PACIIOJIOKEHHUE.

Hynepoe mosoxkenne

Hazxmure na kaonky HysmeBoe monoxkenne, 1T00bI BEPHYTh MAHUITYIATOP pOOOTa B BEPTUKATHLHOE

IIOJIOZKEHHUE.

17.3 Ilonoxenne MHCTPYyMEHTA

TexcToBbIE 0I5 TOKA3BIBAIOT MOJTHBIE 3HAUeHNA KoopauHaT 310t IITH 1o oTHOIIEH!IO K BEIOPAHHOMY
00BEKTY.
IMpumeuanue: Bor Mmoxkere ckondurypuposars Heckoabko IITU ¢ umenamu (cm. 16.1.1). Taxxke

MO2KHO HakKaTh PemakrupoBarh pacrosioxkenne, 4To0Obl OTKPbITH OKHO V3MeneHue 1mosioKeHus.
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17.3 Tlonoxkenue HHCTPYMEHTA UNIVERSAL ROBOTS

17.3.1 Menmo nsMeHeHUA TTOJTOKCHA

Ilocnme Toro, Kak BBI OTKpoeTe MeHIO V3MeHeHWS TMOJIOXKEHUs, BHI CMOYXKETE€ TOYHO HACTPOUTH
nesiebie mosioxkenus cousenennit IITU, wau menesbie nojokeHus: (MO3UIMH U OPUEHTAIINH).
[Mpumevanune: C nomorpio gaHHOrO OQJIANH - MEHIO HE OCYIIECTBISETCS HEIOCPEICTBEHHOE

yIIpaBJIEHUEe MAaHUTYISTOPOM POOOTA.

Pobor Detans

E X -0,0] + || -
¥ -232,9) + |-
z 6794 + || —
. [pexcrop spawerws tradh -]
L RX 0,0000| + || =
® RY 2,2214 +|[=
RZ -2,2214 + || =
MonoXeHne coMneHennii
OcHoBaHe 0,0 + || —
MNaeto -90,0 + || —
NokoTs 0,0 + || —
E JanacToe 1 -90,0] +|[—
3anAcTee 2 0,0 + || —
3anAcTee 3 0,0 + || —

O ©

oK Otmena

O S Cropocrs T — o, .

Pobor

Tpexmeproe n300pakeHne 0TOOPAKAET TEKYIIEE MOI0KEHIE MAHUITYIATOPA poO0Ta. 3aTeHEeHHAS
TPAEKTOPHS TIOKA3BIBAET [EJIEBOE MOJIOKEHNE MAHUITYJISITOPa POOOTA, KOTOPHIM YIIPABJISIOT 33IaHHBIE
3HadYeHus Ha dkpane. HaxkMure 3HAYOK JIyIbI, 9TOOBI YBEJIMIUTH WM yMEHBIIUTH MACIITA0, WIH

MPOBEIUTE TAJBIEM 110 N30OPAKEHUIO, YTOOBI M3MEHUTD BHU/I.

Ecan 3amannoe neaeBoe mosoxkenne LITU pobora 61u3K0 K mpegesaM IJI0CKOCTH 0e30macHOCTH
VIV TIJIOCKOCTH CPAOATHIBAHUS , MJIM OPUEHTAINS HHCTPYMEHTa, pOOOTa, OIM3Ka, K MPEIe/Ty TPDAHUIIHI
opueHTanuu uHcrpymenra (cm. 13.2.5), Gyuer orobparken Ouimzkailluuil TPEXMEPHbIHA IIpeest
rpanutn. [Ipegensl mI0CKOCTH GE30MACHOCTH OTOOPAXKAIOTCS KENTHIM W YEPHBIM IBETAMHU C
HEOOJIBINON CTPEIKON, 0003HAYAIONIEN MEPIEHIUKY/ISIP K IIJIOCKOCTH — CTOPOHY ILJIOCKOCTH, Ha,
KOTOPOIi pasperrero nosunuonnposanne [ITU pobora. ITnockocTn cpabarbiBaHus 0TOOPAYKAIOTCS
CHHMM ¥ 3€JIEHBIM I[BETAMHU C HEOOJIBINON CTPESIKON, YKA3BIBAIOMIEH HA YaCTh ILIOCKOCTH, HA
KOTOPOIi aKTUBHBI IIPE/Iebl HOpMaIbHOro pexxkuma (cm. 13.2.2). Ilpesen rpanunpl opueHTaMU
WHCTPYMEHTa, 0003HAYALTCS IIIAPOBBIM CEKTOPOM C BEKTOPOM, 0003HAYAIOIIUM TEKYIILYI0 OPUEHTAIINIO
WHCTPYMEHTa pob0Ta. BHYTpEHHSISI 9acTh CEKTOPA SIBJISIETCS PA3PENIEHHON 00IACTHI0 OPUEHTAIINN
uncrpymenTta (Bekropa). Eciu nenesas IITU pobora Gosblie He nHaxoaurcs BOIM3M IIpEea,
TpeXMepHOe IpecTaB/enne mepecraer orodpaxarbed. Ecnum meesoe IITU napymuraeT wim HaXOauTCs

CJIMIIIKOM OJIM3KO K npenesry rTpannuibl, BU3yaJan3alnud mpeaejia CTaHOBUTCA KPACHOTO IIBETa.

[Tonoxxenne geraneil 1 MHCTPYMEHTA

IMokazaubr aktuBHast IITU u 3magenws koopaumHar BeiOpannoii merasgum. Koopamuarer X, Y,

7 3amator momoxenue mHcTpyMmenTta. Koopawnatst RX, RY, RZ 3anmaior opumenrtarmio. nsa
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UNIVERSAL ROBOTS 17.4 TlonoxkeHnne COUTCHEHUS

NOJTy 9eHNs JOTOTHUTEIHHON HHMOPMAIUY O HACTPOiiKe HeCKOMbKUX yKazanubix [ITU (cm. 16.1.1).

Memto, pacrionoxkernnoe Hag moasvu RX, RY n RZ, npeana3zmnadeno q71s1 BHIOOpa cmocoba 0TOOparKeH st

OpueHTaluun:

¢ Bexkrop Bpaienus [paj] OpreHTalms mpecTaBieHa B Ka4ecTBe BEKTOpa Bpalnenus. JinHa
OCH — 3TO yTOJI B PAMAHAX, HA KOTOPbIH OYJIET BBIMOJIHEH TTOBOPOT, & CAM BEKTOD MPEICTABIISIET

€ob0it 0Ch, BOKPYT KOTOPOI#i OyIeT UITH BPAIIIEHHE. JTO - 3HAYCHHE HACTPONUKH [0 Y MOJTIAHUIO.

e Bekrop spatuenus [°] OpueHranus npejcraBieHa B KA4eCTBe BEKTOPA BPALIEHUS M JJIUHA,

BEKTOpa dABJdeTcd 3HaYeHueM yIJia II0BOPOTa B Ipajiycax.

e RPY [pax] Yruibl Kpena, Hak/ioHa u noBopora 1o Beprukanbuoii ocu (RPY) ykazaubr B
paguanax. Marpuna nosopora RPY (nosopor 1o ocam X, Y’, Z” ) upexacrasiena:
Rrpy (7, B, a) = Rz(a) - Ry (B) - Rx(7)
e RPY [°] Yrubl Kpena, HAKJIOHA W TOBOPOTA O BepTHKayibHOi ocu (RPY) ykaszaHsl B rpa/rycax.
Haxxkmure Ha 3Ha4YeHUsT, 9TOOBI M3MEHUTHh KOODJAMHATHL HaKMHUTE KHONKY + WM/IM - COPaBa OT

oJist, 9TOOBI YBEJIMYUTh WJIA yMEHBIUTH TEKylnee 3HadeHwe. Vim HaXKMuUTE U yIepKUBANTE

KHOIIKH, 9TOOBI HEMOCpeACTBEHHO YBEJIMYUTH U YMEHbINMUTH 3HAYCHUE.

ITosioxkenue counenennii

OrtnenbHBbIE TOOXKEHUS COYJIEHEHUN 33AI0TCs HAmpsAMy0. KaxKioe MOJIOXKEHWe COYJIeHEHUM
MOYKET UMETh TTPEIEIbI 115 CoUuIeHenns B auamna3one ot —360° 1o +360°. [Tomoxkenns codgeHeHmi
MOKHO HACTPOUTD CJIEAYIONIAM CIIOCOOOM:

e Hakmure Ha HOJIOXKEHHE CO‘{J’[GHQHI/If/i, 9TOOBI U3MEHUTEH 3HAYEHMS].

e Haxxmure KHOIKY -+ nam - CIIpaBa OT IIOJIdA, 9TOOBI yBEIMYIUBATHL WU YMEHBIIATH TEKYIIee

3Ha4Y€HHE.

N yﬂep)KHBaﬁTe KHOIIKY, 9TOOBI HETMOCPEeACTBEHHO YBEJIMYNBATH NJIN YMEHbIIATH 3HAYCHUE.

Knonka OK

Ecnu Bbl akTuBu3upyere 3ToT 9KkpaH ¢ skpana Ilepemecrurs (cm. 17), maxmure xuonky OK,
9TOOBI BepHYThCs Ha 3KpaH [lepemecturh. Manunynasarop poboTa MepeMeInaeTcs K 3aJaHHOMN
nenu. Ecim nocsenuee 3a1annoe 3na4enne aBJIsi€TCS KOOPAMHATAMY HHCTPYMEHTA, MAHUILYJIATOD
poboTa mepeMecTuTCs B IEJIEBOE MTOJIOXKEHNe, UCIO0b3ysd Tun Asuxkerus Movel; nin ucnonb3ys
tun apukenus MovelJ, ecim mosiozkenne COUeHEHNN ABJISIETCS MTOCTAETHAM 33/ TaHHBIM 3HAMEHUEM
(cm. 15.5.1).

Knonka BkOtmenaBm

IMpu maxkarun kHOKM OTMEHA KPaH OyIeT 3aKPHIT, 8 BCE N3MEHEHHS OTMEHEHHI.

17.4

[Tosokenune codsienenud

HO.He HOJ’IO)KQHPIQ COYJICHEHUA TIO3BOJIAECT HANPAMYIO YIIPABJAATH OTACJIbHBIMU COYJICHECHUAMMN.

o o
Kaxkmoe cousieHeHme ABWKETCS B OMpeIeIeHHOM Iuarna3oHe mpeaenoB ot —360° mo +360°,
0003HATEHHOM TOPU30HTAIbHOM mKajoi. Kak ToIbKO mpemen JOCTUTHYT, JaTbHeHInee TBUKEHIe
COYJIEeHEHUAd HEBO3MOZKHO.

[Mpumeganue: g courenennii MOXKHO CKOHMUTYPUPOBATH IUANTA30H TIOJOXKEHUHN, OTJTUIHBIA OT
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17.4 Tlonoxkenue codaeHeHUusd

UNIVERSAL ROBOTS

JINANA30HA MO YMOJIYAHHUIO (CM.

BHYTPU I'OPU30OHTAIBLHON LIKAJIBL.

BHUMAHUE:

1.

Eciu Bo BRiIazke Hacrpoiiku 3a7aHbl  HENPABUJIBHbLIE
HACTPOKK LeHTpa Tsxkecrd (cM. 16.1.3) uiau Manuiyasrop
poboTa yIEP:KUBAET TSKEIBIH TPY3, MAHUILYJISATOD MOXKET
HAUaTh JBUKeHue (MaJeHue) MOC/Ie HayKaTHs —BKJIAIKA
CBobommbiit mpuBoa. B aTOM cityduae mpocTo cHOBa OTTYCTHTE

BrJ1aiKy CBOOOIHBIN TPUBO/I.

HUcnonb3yiire npaBuibHble lIApAMETPbl yCTAaHOBKU (HALpUMED,
yroJ MOHTaxKa poboTa, TIOJe3Has HArpy3Ka W CMeIleHue
HEHTPA TAKECTHU T0JIE3HOH HArpy3KK). BoimosHgiiTe 3arpy3Ky

YCTAHOBOUYHBIX (DANJIOB BMECTE C MPOTPAMMOIA.

[TapaMerps! MOIE3HON HATPY3KY U YCTAHOBKU POOOTA, TOJIKHBI
ObITh IPABUJIBHO 33JQHBI IIEepes HCIOJIb30BAHUEM KHOIKA
Csoboaubiit npuBos,. Eciau nanHble napamMerpbl yCTaHOBJIEHbI
HEKOPPEKTHO, pOOOT TpHUAET B [ABUMKEHWE IIPU HAXKATUU

CBobOIHBII PUBO/I.

Oyurnuss  CBOOOAHBIN TPUBOA HOMKHA KCIOJIH30BATHCS
TOJBKO TIPU HAJWYAUA COOTBETCTBYIOIIEH BO3MOXKHOCTH B
pe3yibrare NpOBeJeHUs OLEHKH pucKa. VIHCTPyMEHTbI Wid
MPENsATCTBAS HE IOJ)KHBI MMETh OCTPBLIX TpPaHeil WM 30H
3amemiaeHnsa.  Y0oeanTech, YTO PAOOTHUKHM HAXOIATCS BHE

30HBI JOCATAEMOCTH MAHUILYIATOPa POOOTA.

13.2.4). DToT HOBBIH AMANA30H OOO3HAYAET KPACHOW 30HOI

Bepcus 5.5
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17.4 TlosiozkeHue codsieHeHns

UNIVERSAL ROBOTS
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18 Bxkiagka BkBBoua-BoiBoaBm

18.1 Pobor

cc

1

i 2w o i
[ —————
PoboT
S-Guard Reset 4 o[J e o 4 o) ([Ja
S-Guard Reset s 100s 1 B Prog-Running s
2 6 2] s Start-Prog 5 2] s
3 7 37 Stop-Prog 7 3(]) (7

—_—" o Julal

ov 10v

Tok
ALY == 000 ma

ov 1ov
analog_out(0] . [rorc w | @neloginiz) aov Hanpswerue
)_( ov 1ov
4,00 mA
analog_in[3] 00w HanprxeHue
I It[1; Tt v
analog_out[1] . ok o ov

4,00 mA

Ha stom 3xpane Bcerga MOXKHO MPOBEPUTH W 33aTh CUTHAJIBI BBOJA-BbIBOA MO/, HAIIPSI)KEHUEM,
nepeiaBaeMble OJIOKY yrpaBieHnsi pobora nin nojydaeMmble oT Hero. Ha sxpane orobpazkaercst
TEKYIIee COCTOSTHIE BBO/Ta-BBIBOJIA, B TOM YHCJIE BO BPEMS BBITIOTHEHUS MporpaMMbl. [Ipw BHeceHnn
“3MEeHeHUl BO BPEMs BBIIOJHEHUS IPOrPAMMbI Oy/1eT BBIIOJIHEHA OCTAHOBKA mporpamMmbr. 1Ipn
OCTAHOBKE MTPOTPAMMBI COXPAHSITCH COCTOSTHUS BCEX BBIXOIHBIX CATHAJIOB. JacTora OOHOBJIEHUS

sKkpana cocraniser Bcero 10 [, moaToMy oueHb ObICTPBIE CUIHAJIBI MOT'YT OTOOPAXKaThCS HEMTPABUIBHO.

B03MOKHO pe3epBUPOBAHIE HACTPANBAEMBIX BXO/IOB/BBIXO/IOB JJIsi CIIEIHAJIBHBIX QYHKIHIT 6€30IIaCHOCTH,
COZIEPKAINUXCS B pa3fesie HACTPOWKY KOH(DUTYPAIMH BBOJIOB-BBIBOIOB CHCTEMBI OE30MACHOCTH
ycranoBku (cm. 13.2.10); uMs 3ape3epBUPOBAHHBIX BBOJOB-BbIBOIOB Oy/eT COBLAJATH C UMEHEM

110 YMOJTYAHUIO UCIOIb3yeMOil (hyHKIMY 6€30MaCHOCTH WJTH UM MOYKET OBITH 33JaHO [TOIb30BATEIEM.
HacrpanBaembre BHIBOIBI, 3ape3epBUPOBAHHBIE 17151 (DYHKINI O€30MaCHOCTH, HE SIBJIAIOTCS TEPEKITI0IaEMbI

7 OyIyT OTOOPAXKATHCS TOJBKO B KAYECTBE WHINKATOPOB.

Arropckoe mpaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuineHsr.

DJIEKTPUYECKUE XAPAKTEPUCTUKH CUTHAJIOB OIKMCAHbL B pasuene 77.

Hampsa:xenne B BxBwxoge muncrpymentaBm Hanpsikenwe MOXKHO HACTPOUTH, TOJBKO KOTIIA,
BBIXOJI, KHCTPYMEHTA yIpaBJisieTcsi noib3osareseM. [Ipu ynpasienun URCap napamerp BkHanpsikenuneBmb

HE JIOCTYIIeH.

Hacrpoiiku aramorogoro gomena ljist aHATOTOBBIX BXOJIOB/BBIXOJOB MOYXKHO YCTAHOBUTD BBIBOJL
Toka [4-20 MA| nan wanpskenus [0-10 B]. 9u mHacTpoiiku GyayT 3amOMHEHbBI IPH COXPAHEHHUH

TMPOTPAMMBI Ha, CJTY4Yaii BO3MOYKHBIX MEPE3aIyCKOB KOHTPOJIEpa podbora B Oyayiiem. [Ipu ympasnennn

Bepcus 5.5 1I-119 e-Series
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UNIVERSAL ROBOTS 18.2 MODBUS

URCap B pasnese BkBoixon nrcTpymerTaBib HACTPOIKY TOMEHA, [1J1sT AHAJIOTOBBIX BXO/IOB HHCTPYMEHTA,

HEJOCTYIIHDI.

Wnrepdeiic ca3u uncrpymenta  Ilpu Briaoyennom Unrepdeiice cssazu uncrpymenta TCI anasorosbrit
BBOJ, HHCTPYMEHTA CTAHOBHUTCs HemocTynen. Ha akpane BBOIA-BbIBOJA MoJsie BBOI MHCTPYyMEHTA

U3MEHAETCA KaK IIOKa3aHO HHZKE.

Tool Analog Input

Baud Rate 115200
Parity None
Stop Bits One

RX Idle Chars 1.50

TX Idle Chars 3.50
IMPUMEYAHUE:

B pexxkume 371eKTpOnMUTAHUSA Ha IBA KOHTAKTA IHQPPOBHIE BHIXOIHI

HMHCTPYMEHTA AOJI2KHbI UMETb CJICAYIOIIue UMEHA.:

e tool_out|0] (Iluranue)

e tool_out[1] (BABEM)

Huxe nmokazamo nome Boeixom naHCTpyMeHTA.

Tool Digital Output

Power GND

Current

DO0 miA

18.2

MODBUS

Ha cHuMKe sKpaHa HUXKe MOKA3aHBI 33JaHHBIE BO BPEMsl YCTAHOBKM CHUTHAJBI BBOJA/BBHIBOIA
kauerara MODBUS. Tlpu nomomnu packpbIBAIOIMXCS MEHIO B BEPXHEH 9acTh SKPAHA BbI MOKETE
U3MEHUTH OTODPAXKEHHE COIEPXKUMOTO coryiacHo tumy curtnana u 6moka MODBUS, eciiun HacTpoero

HECKOJILKO OJIOKOB. Ka}K,ZLbII‘/,I CUTHAJI U3 JaHHBIX MEHIO COOECPXKUT COCTOAHNE COCIUHEHU A, 3SHAYECHHUE,

e-Series
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18.2 MODBUS UNIVERSAL ROBOTS

WMs W aJIpec CUTHAJA. BBIXOTHBIE CUTHAIBI MOYKHO U3MEHSITh, €CJIU 3TO PA3PEeIIeH0 COCTOTHUEM

coelMHEeHUsl 1 HACTPOIKOI Ha Bkjaike BkBsou-soiBouBm (cm. 16.1.4).

) BHyTpeHHuil
_ Tom MODELS: EAoK MOBELS:
N/ BHeuHuit

BxoAbl Bhixo Al
MODBUS
Enok MODBUS: 10.0.0.2 Eniok MODBUS: 10.0.0.2
o MODBUS_4 [260] o MODBUS_3 [18]
Enok MODBUS: 127.0,0.1 Brox MODBUS: 127.0.0.1
o 0.0 MODBUS._1 [0] o MODBUS_2 [16]
o MODBUS_S [17]
o MODBUS_S [18]
o MODBUS_7 [19]
o MODBUS_8 [20]
o MODBUS_9 [21]
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18.2 MODBUS

UNIVERSAL ROBOTS
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19 Bxaagka BrzKypnanBm

Tewn. koHTpoAnepa 24.0°C o 0.08 B3

HanpsokeHne ceTn 48,0B . 008 4
Cp.nuTaHne poboTa 0BT o 008
Tewyuii 0,04

Tok BEOKa-BHIBO A oA o 008

oo
OK e e 008 2 1

TOK MHCTPYMEHTA 0 mA o 008 : 1 O

84 2019-08-26 01:26:38 Bna; Izl @ 9

A 20150526 cu 2632, relyseore ~

BH6paTh CoBbITHe 8 JypHane AnA NPOCMOTpa
AOMORHAT &ML HOT KHGOpMaLIA,

19.1

[lokazanus u HaI'PY3Ka Ha COYJIEHCHHE

B BepxHeit nosioBrHe 3KpaHa 0TOOPAXKAETCS COCTOSTHUE MAHUITYISITOPA pOdOTA 1 OJIOKA YITPABIEHUSI.

B neBoit cropone sxpama orobparkaercsa uadopMalysa 0 OJ0Ke yIpaBIeHus, a B IIPABOil CTOPOHE
KpaHa 0ToOparkaercss HHMOPMAIHU O COUIeHEHnAX poboTa. JIjIsa KaxkKJIoro CouIeHeHnss poboTa,

moKa3aHa nHAMOPMAIHS O TEMIIEPATYPEe HATPY3KU HA COUJIEHEHUE W HAMPSIYKEHUE.

19.2

Kypnaut

B niepBoit KOJIOHKE TPUBEIEHO OMMCAHUE CEPHE3HOCTH OMMOKU. BO BTOpOIl KOJIOHKE MPUBEIEHO
BpeMs TOCTYIJIEHUs coolmienuii. Bo ciaemyromeil KOJIOHKE MOKA3aH OTIPABUTEIb COOOIEHUS.
B mocnemmem cronbue mokaszano camo coobmrenne. Bo03MOKHO BBIIOJTHHUTH OTOOpP COODIIEHMI
C TIOMOIIBI0 HAYXKATUS KHOIOK 3HAYEHWI cepbe3nocTu coobiienunit. Ha pucynke Bbiie mpusemseH
npuMep 0TOOpaXKeHus OIMUOOK M CKPBITHS WHMOPMAIMOHHBIX COOOIEHMIT U TTpeIynpex aeanii. B
HEKOTOPBIX COODIITEHUSX KYPHAJA MOYKET CONEPKAThCS JTOTOJHUTETbHAST HH(DOPMAIINST, KOTOPYIO

MO2KHO BBIBECTH C IIPABOIl CTOPOHBI, BEIOPAB COOTBETCTBYIOINIYIO 3AIUCH YKy PHAJIA.

19.3

Coxpanenne oTdeToB 00 OTTMOKaX
[TompobHBI OTYET O COCTOSHUU JIOCTYTIEH MPU HAJIUYAN 3HAYKA OyMasKHOM CKPENKH HA CTPOYKE

KypHaJjia.

¢ Bribepure cTpoOUKy KypHAJIA 1 HAKMUTE KHONKY BKCOXpaHuTh 0TueTBH, 4TOOBI COXPAHUTH

oruer Ha USB-makomnurens.
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UNIVERSAL ROBOTS 19.3 Coxpanenue oryeros 06 ommbKax

e OTyer MOXKeT ObITH COXPAHEH TIPHU 3AIYIIEHHONW MTPOrpaMMe.

IMPUMEYAHUE:
IIpu co3ganmm HOBOTO OTYETA, CAMBIM CTAPBIA OTYET YAAISETCH.

COXpaHHIOTCH TOJIBKO 9 IIOCJIEJHUX OTYETOB.

BosMmoxkHO oTciexxuBarh u SKCIIOPTUPOBATH omubKy u3 ClIeAy0mero CiimckKa:

* HewncmpaBHOCTH
® Buyrpennune nckiodenne PolyScope

e 3aIyUTHBIA OCTAHOB

Heobpaborannoe uckmogenue B URCap

e Bamper

DKCIIOPTUPOBAHHBIN OTYET COAEPKUT MPOTPAMMY TOJIB30BATENs, X KYPHAJ COOBITHIT, YCTAHOBKY

" CIUCOK 3aMyIIEeHHBIX CJ'Iy}K6.

e-Series I1-124 Bepcus 5.5



20 Menemxkep porpaMM 1 YCTaHOBOK

+

Hoswd... OTKRPHTE... CoEpaHWTL...

Memnezkep TporpaMM M YCTAHOBOK — 3TO TPHW 3HAYKA, TO3BOJIAIONINE CO3/IaBaTh, 3arpy:KaThb
u KoHUIypUPOBaTh HporpaMmbl u ycranoBku: Cosmarb..., Orkpbirb... u Coxpasutrb.... B
nytu daiina oTobpakaercs MM TEKyIeil 3arpyzKeHHOW mpPOorpamMMbl u THI ycTaHOBKU. IlyTh
daiisa n3MeHsieTcs Mpu CO3MAHUHU UJIU 3arpy3Ke HOBOM mporpaMMbl ujin ycraHoBku. Jlas pobora
MOXKET OBITH JOCTYITHO HECKOJBKO YCTAHOBOUHBIX (baitnoB. Co3maHHbIE MTPOrPAMMbBI 3arpy K0T

1 UCIIOJIB3YIOT aKTUBHYIO YCTAHOBKY aBTOMATHUYECKH.

20.1  OTKPHITH...

TTosBoasier 3arpy3uTh MPOrpaMMy W/WIJIH YCTAHOBKY.

22+ QH

nnnnnnn p Yoramonka Nepemewenue Hypran

Nporpamma Mepenenntie l'lnnrpaMMa

v

ABCDE

Cocromue

OcTaHoBNEHO

Bospacr pobora

Arn desw  MamyT Cexyram

0 00 04 44

[ oTobpaskenute KoHTpobHLi Touek

OTKpbhIBaHTE TTPOrPAMMBI

1. B BkMenemxkepe nporpamMm u ycTaHOBOKBb HazkMuTe OTKpPBITE... u BhibepuTe BrIIporpamMvmaBs.

2. B okne Bx3arpysursh nporpammyBis BbIiGepuTe CyIMIECTBYIOILYIO TPOrPAMMY U HAKMUTE

BxOT1xpbiTEBs.

3. Yb6enurech, uTo B yTHu (haitia 0ToOparKaeTcs uMs HY2KHON MPOrPAMMBI.

OTKpbIBaHUE YCTAHOBKH.
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UNIVERSAL ROBOTS 20.2 Hospiil...

1.
2.

B BxkMenemxepe nporpamm u ycTaHOBOKB HaxkMuTe OTKPBITH... U BHIOEPUTE YCTAHOBKY.

B oxne Bk3arpy3urh ycranoBKy poboraBis BbIOEpHTE CYIIECTBYIOINYIO YCTAHOBKY N HAXKMUTE

BxOTKpBITHEB®.

. B mone BxKoudwurypanus 6e3omacuoctuBi Boibepute BrllpumenntsBi u BhImOSHETE

repesamyckK pobora.

. Boibepure BkHa3naxutsb ycranoBky Bib, 9T00bI HA3HAYUTH YCTAHOBKY /111 TEKYIIEH IIPOrPAMMBL.

. Y6emuTech, aTo B yTH daitia 0ToOparkaeTcs NMsi HyKHON yCTaHOBKH.

20.2 Hosblii...

ITosBossieT 3arpy3uTh CO3JaTh HOBYIO IIPOrPAMMY H/HJIH YCTAHOBKY.

v

ABCDE

OcTaHoBNE€HO

Boapacr pobota

B M Mangra Conpras

0 00 04 4

O oTobpareHue KOHTponbHsIx Toek

Cozmanne HOBOI TTPOrPAMMBI

. B BkMenemxkepe nporpamum u ycranoBok B Haxkmure BkCoznarsBms u Boibepure BkIIporpammaBis.
. B okue BxlIIporpammaBm ckordurypupyiite HOByI0 IpOrpaMmy JOJIZKHBIM 00pPa30oM.

. B BkMenemxepe nmporpamum u ycranoBok B Haxkmure CoxpanuTh... u Beibepure BkCoxpanuts

BceBm nnu BxkCoxpanurh nporpammy Kak...Bib.

. B okne BkCoxpanurs nnporpammy kak B ipucsoiire nporpamme ums u Haxkmure BkCoxpannrsBib.

. Yoenurech, uTo B yTHu haitsa 0ToOparKaeTcss uMsi HOBOI TTPOrPAMMBI.

Co3zmanne HOBOI yCTAHOBKH

HpI/IMe‘-Ia,HI/IeI HeO6XO,£LI/IMO COXPaHUTh YCTAHOBKY IJI1 NCTTOJIH30BAHUSA MOCJI€ BHIKJIIOUYEHUA MUTAHUA

pobora.

1.
2.
3.

B BxMenemxepe nporpamm u ycraHoBOoKBm Haxkmure CO3/aTh... U BbIOEPUTE yCTAHOBKY.
Haxxmure BrIlonreepauTh koHMUTYpaIi0 6e30macHOCTHBH.

B okue Bk¥YcranoskaBm ckouUrypupyiiTe HOByIO YCTAHOBKY JOJIXKHBIM 00Pa30M.

e-Series
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20.3 CoxpaHHTb... UNIVERSAL ROBOTS

4. B BkMenemxepe nporpamum u ycraHoBOKB Haxkmure CoxpanuTh... u Bbibepure BkCoxpanurh

YCTAHOBKY Kak...Bib
5. B okune BkCoxpanuth ycranoBky poboraB mpucsoiite aiiny nms u naxkmure BkCoxpanuTsBb.
6. Boibepute BkHaznaunth ycranoBkyBh, 94TOOBI HA3HAYMUTH YCTAHOBKY [JTs1 TEKYIIIEN TPOTPAMMBI.

7. Ybemurech, uTo B myTH paiijia 0TOOPaAKAETCsT WM HOBOM yCTAHOBKH.

20.3 CoxpaHUTb...

- H

i Conpure... [
........ " ’

Mepetienntie I coxpamns sce

Mporpamuma

CoxpanuTh NPOTpaMMy KakK...

ABCDE

OcTaHOBNI€HO

e T —

Bospacr pobora

Arn das MamyTa o Cenyram

0 00 04 44

O oTobparkevie KOHTPOLHLIX TouEK

Dynkipst COXpaHWTh MpeJJiaraeT TPH BapUAaHTA. B 3aBHCHMOCTH OT IPOIPAMMBbI/yCTAHOBKH,

KOTOPYIO BbI 3arpyKaere Ujn CO37AeTe, Bbl MOKETE BHIOPATH:

CoxpaHuTh BCe, 9TOOBI HEME/JIEHHO COXPAHUTH TEKYIIYI0 MTPOrPDAMMY M YCTAHOBKY 0O€3 3ampoca
CO CTOPOHBI CHCTEMBI O BBHIOOpE APYTOrO PACIONOXKEHUS WM APYroro wMmenw. IIpumedanue:
Eciu B mporpamMmy uim B yCTAaHOBKY He BHeceHO m3Mmenenuil, kHonka BxCoxpanuth Bce...Bib

0OTODpAarKaeTcss He aKTUBHOIA.

CoxpaHuTh MPOrpaMMy KakK... [IJiss M3MEHEHWs] WMEHH W PACIOJIOKEHHsI HOBOW MPOrpPaMMBbI.
IIpumedanne: TeKylad yCTAaHOBKA TaKyKe COXPAHAETCS TOJ TEKYIUM HUMEHeM W C TeKYIAM

PACTIOIOKEHUEM.

COXpaHI/ITb YCTaHOBKY KaK... JJid USMEHEHUA UMEHU U PACIIOJIOZKEHU A HOBOM YCTaHOBKH. HpI/IMe‘{aHI/IeZ

TeKylllagd [IporpaMMa COXpaHdAeTcs 110/ TeKYIIUM UMEeHeM U C TEeKYIIUM PacCllOJIO?KEHUEeM.
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UNIVERSAL ROBOTS 20.4 Mucnet4ep daiiios

20.4 Hucnerdep daition

ABCDE.urp
StartABCDE.Urp

UM dpaiina DunTp

StartABCDE.urp Paiinb Npor pamMLl Universal Robots - |

Ha srom pucynke nokazan 3kpaH 3arpy3K#, KOTOPbIA COCTOUT U3 CJIEIYIONIUX KHOIOK:

Hapurammonnas 1ernouka B HaBUTAIMOHHON IemoYkKe TMOKa3aH CITUCOK KaTajIorOB BILIOTH 10
TEKYIIEero MeCTOIOIOKEeHA. BbIOpaB nMsi KaTajiora B HABUTAITMOHHOMN IEITOYKE, MECTOTIOIOKEHIE

MEHSIETCSI Ha TOT KATAIOr W OTOOPAXKAETCSA B 00JAaCTH BbIOOpa (haitna.

Obmacrs BoiGOpa daitna  Urobbl OTKPLITEH (aiin, HaXKMuUTE HA ero uMs. [ BIOOpa KaTaaoros

HaXKMHUTE 1 yﬂep}KI/IBaI‘/JITe X UMd MMOJI CEKYHIbI.

Quabrp daitioB Bo3moxkna ycraHOBKa THNOB 0TOOpaxKaembix (haityioB. Ilpu Beibope aiiios
pe3. Komuu B JaHHON objactu orobparkaercs 10 mOCIemHUX COXPAHEHHBIX BEPCHUl MTPOrPAMMBI,

rae Bxk.oldOBm — cawmbiit HoBbiil, a Bk.0old9Bm — cambrii crapbiii.

Nwms daiina  3necs orobpazkaercst BbiOpanubiit ¢aitn. Ilpu coxpanenun daitina ucnonb3yiire

TEKCTOBOE TIOJIe JjIsi BBOJAA MMeHH paitna.

Knonku B /eiticreueBmn  CTpoka MEHIO COCTOUT U3 Psifia KHOIOK, HCIOJIb3yEeMbIX JIJIs YITPABIEHUS
daiinamu.

Heiictene BkPezepproe kommpoBanneB crpaBa OT CTpOKM MEHIO NCTTOTB3YETCS /I PE3EPBHOTO
KOIIUPOBaHUs BbIOpaHHBIX (aiioB u karasoro na USB-makonurens. eiicrsue BkPesepshoe
konupoBanreBm BKIIIOYEHO TOMBKO B TOM ciaydae, eciu K USB-mopry moakiodYen BHEITHU

HAKOIIUTEJIb.
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21 Menio Bxkl'ambyprepBm

21.1 CnpaBxka

31eChb MOKHO HANHTU OLPEIETIEH s JIJIsl BCEX JIEMEHTOB, OIpe/Iessonmx Bo3mozkHoctu PolyScope.

1. B mpaBowm yrimy Bepxuero kosonTuTYMa HaXkMuTe HA MeHIO L'amOyprep u Beibepute Crpaska.

2. Haxmure HA OMH U3 KPACHBIX BOIPOCUTEHHBIX 3HAKOB, YTOOLI LOJIyIUTH OILpPEIEICHHE

HY2KHOTI'O 3JIEMEHTa.

3. B mpaBom BepxHEM YTy OKHA C OpeeIeHNeM IJIEMEeHTa HaXKMUTE Ha, KPACHBIA CUMBOJT X,

4T00BI 32KPBITH CIIPABKY.

21.2 O uporpamme

MOo>KHO BBIBECTH H, SKPAH BEPCUIO0 U IOPUINIECKYI0 HHGMOPMAINIO.

1. Haxxmure na Mmenio I'ambyprep u Boibepure O IIporpavme.
2. Haxxmure wa Bepenst nim FOpuandeckas nrgopMaIumst 1j1st OTOOPaAYKeHUST TAHHBIX.

3. Haxkmure BK3akpbiTbBib, 9T00BI BEPHYTHCS K UCXOIHOMY IKPAHY.

21.3 Hacrpoiikn

[lepconanuzamnus wactpoek PolyScope
1. B BepxueM KoJIOHTUTYJIE HAXKMuUTE MeHIO ['ambyprep u Boibepure HacTpoiiku.

2. B OokOBOM MeHIO CJeBa BBHIOEPUTE 3JeMeHT i mepcoHanm3anmu. IIlpumeuanmne: KEcan
3aJlaH Maposb pabodero pexuma, obmactb Cucrema B GOKOBOM MEHIO JOCTYITHA TOJBKO

IIPOTPAMMHUCTY.
3. Haxxkmure [IpuMmeHuTsh U MEepe3anyCcTuTh CpaBa BHU3Y, YTOOBI IEPEHITH N3MEHEHUS.

4. Haxxarp BHEM3Y caeBa Boxom, aTo0bl 3akpbiTh OKHO BKHacrpoiikuBm 663 n3Menenwmii.

21.3.1 Ilapamerpsr

A3bik

Bbi MOXKeTe U3MEHUTh SI3bIK U €IUHUILI u3Mepenus (MeTpudecKue uim nMnepckue) mjisa PolyScope.

Bpema

Bor MoXKeTe M3MEHUTD TEKyIIHe 3HAYCHUS JAThl 1 BpeMeHH, 0ToDpaxkaeMble Ha 3kpane PolyScope.

1. B BepxHeM KOJIOHTHTY/I€ HAXKMUTE 3HAYOK MeHIO u BbiOepuTe HacTpoiikm.
2. B BxllapamerpaxBm Boibepure Bpewms.

3. TIposepbre n n3mennre Bpemst u/unn Jaty mpu HEOGXOANMOCTH.

4

. Haxxmure [IpumennTs u nmepe3amnycTuTh, 9T00bI U3MEHEHUS BCTYIIUJIN B CHJY.

Hara u Bpemst orobpaxkaiorcs na Briajake BkZKypunanBw (cm. 19.3) B pazuene 2Kypuad.
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UNIVERSAL ROBOTS 21.4 Cucrema

CKpBITh HOJ3YHOK CKOPOCTH

Pacnonoxxerubrit B HUKHEH 9aCTH SKpaHa BKIaIKH BKBbIMOIHUTEBH MOI3yHOK CKOPOCTH ITO3BOJISIET

onepaTopy U3MEHATh CKOPOCTb BBIIOJTHAEMBIX ITPOrPaMM.

1. B BepxHeM KOJOHTHUTY/I€ HAXKMUTE 3HAYOK MeHIO U BbiOepuTe Hacrpoiikm.
2. B pazmene BxIlapamerpsiBs naxkmure Oxkao BkBoimogauTsBib.

3. Boibepure (dhaxkok 1jist OTOOpaYKEHUsT WU CKPBITHS MOJI3YHKA CKOPOCTH.

21.3.2 TlapoJib

Pexxum

ITaposib pabodero pexxuma IpesOTBPAIIAET BHECEHUE HECAHKIIMOHNPOBAHHBIX U3MEHEHW T B HACTPOUKHU
poboTa, Tak KaK C ero moMOIIbI0 CO3/IAI0TCS IBE PA3INYIHbIE TOIb30BaTebcKue posm B PolyScope:
Asromaruueckuii u Pyunoit. Eciu 3amaercs mapois pabodero peskuma, TO pOrpaMMbl U YCTAHOBKH
MO2KHO CO3/@BaTh M 3arPyzKarb TOJIbKO B pabodem pexkume. Kaxk/plit pa3 mpu BXOAE B Py4HOHI

pexkum PolyScope 3anparmmBaer napoJib, KOTOPbIH ObLI MPEABAPUTETHLHO 3aaH JJIs 9TOTO OKHA.

BezomnacuocTs

ITapousib 6e30macHOCTH IPEAOTBPAIIAET BHECEHNE HECAHKIIMOHNPOBAHHBIX U3MEHEHN T B HACTPONUKHU

0Ee30IaCHOCTH.

21.4 Cucrema

21.4.1 PesepBHOe KONMMpoBaHUE H BOCCTAHOBJICHUE

Coxpanure moJiHyTO KOIuo cucrembl Ha BHernauit USB-HOCHTE B, 4TOOBI 3aT€M UCIIOIH30BATH €€
JIJIsE BOCCTAHOBJIEHUSI CUCTEMBI B IPeAbIayIeM coctosann. Jlannas dynknus Oyaer mojae3na npu

MMOBPEXKJACHUU JTUCKA WJIA C.Hy‘IafIHOM YAQJICHUN.

IIPUMEYAHUE:
s co3manns pe3epBHON KONMWHM M BOCCTAHOBJIEHUS HCIIOIL3YHTE

omna w3 USB-paszbemoB BHyTpu Oi0ka ymnpasjienwsi. USB-moprt

O6710Ka yupasieHusa 6osee ctabuiieH, IOITOMY CO3/IaHUE PEe3ePBHOIM

KOIINM 3aifiMeT MeHbIIe BpeMEHH.

PeszepBHoe KOMMpoBaHNE CHCTEMBI

1. B BepxHeM KOJOHTHUTY/IE HAXKMUTE 3HAYOK MeHIO U BbiOepuTe HacTpoiikm.

2. B paznene BkCucremaBm nazkmure BoccranoBiienue ¢ pe3epBHOil KOIUH.

3. Breibepure MecTo 11 cOXpaHeHust pe3epBHOil Komuu u HaxkMuTe CO3/1aTh PE3EPBHYI0 KOTIHIO.
4

. Haxxmure OK, 94T00BI TTOTHOCTBHIO TIEPE3ANYCTUTH CUCTEMY.

Boccranosienue cucrembl

1. B BepxHEM KOJIOHTUTYJIE HAXKMUTE 3HAYOK MeHIO u BbiOepute Hactpoiiku.
2. B paznene BkCucremaBm Hazkmure BoccranoBienue ¢ pe3epBHOT KOMUH.
3. Boibepure aiin pesepsHoii koruu u Haxkmure BoccranoBuTh.

4. Haxwmure OK, 9T00BI TOATBEPAUTS.
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21.4 Cucrema UNIVERSAL ROBOTS

21.4.2 QOO6HOBJIEHUE

Ycranasusaiite obnoBienust ¢ USB-nocurens, aTober obecniednTh pobOTa HOBedfmieil Bepcueit

TIPOTPaAMMHOTO 0OECIICUEeHMSI.

O6HOBJIEHHE TPOrPAMMHOTO 0becIeYeHust

1. B BepxHEM KOJIOHTUTYJIE HAXKMUTE 3HAYOK MeHIO u BbiOepute HacTpoiiku.
2. B BkCucremaBw naxkmure OOHOBUTS.

3. Bcraepre USB u maxkmute [lowmck, 9T00BI TPOCMOTPETH CHHUCOK JOMYCTUMBIX (hailjIoB s

OOHOBJICHUA.

4. B crucke momyctumbix (aifjioB i OOHOBJIEHVS BBIOEPHUTE HYXKHYIO BEPCHUI0 U HAKMUTE

O6HOBUTD, 9TODBL YCTAHOBUTD.

BHUMAHUNE:
Bcerpa Bbluossiiite nposepky uporpamm(-bl) Hocje OOHOBJIECHUSE
ITO. ObGHOoBEHEE MOMXKET TPUBECTH K M3MEHEHWI0 TPAEKTOPUN B

IporpamMmMax.

21.4.3 Cerb

Bor mozkeTe cKOH(MUIYPHPOBATH MOAKIIOYEHHE POOOTA K CETH, BRIOPAB OIWH W3 TPEX JOCTYITHBIX

CETEBBIX METO/0B:

e DHCP
e Craruveckuit ajgpec

¢ Cerb OTK/IIOYEHA (€C/U BbI HE XOTUTE MOJAKII0YATH POOOTA K CETH)
B 3aBucuMocTr 0T BBIOPAHHOTO CETEBOTO METO/Ia CKOH(MUTYpHUPYHTEe HACTPONKN CETH:

e [P-ampec

e Macka moacerun

e IIli03 O yMOJT9IaHUTIO
e Ocuosnoit DNS-cepsep

e Anprepuarusnbiit DNS-cepsep

[Mpumeuanue: Haxwvure IIpumennTs, 9T00bI TPUMEHUTH W3MEHEHUS.

21.4.4 VYupasneraue daitnamu URCap

Ber Mmoxkere anvuauCcTpUpoBaTh cyinecrByionme URCaps nin ycraHoBUTH HOBBIE HA POOOTA.

1. B BepxHeM KOJIOHTHTYJIE Ha)KMUATE Ha 3HAYOK MeHIO0 1 BbiOepure Hacrpoiiku.
2. B pazmene BkCucremaBm BuibepuTe URCaps.

3. Haxkwmure kHONKY +, BIOEpUTE baita .urcap u Haxxvure OTkpbiTh [Ipumedanune: OTkpoiiTe
nponosauTesbHYI0 HMopMmanuio o HoBbix URCaps, Beibpas ux B nojie Axkrusabie URCaps.

Honomaurensras uadopmaius orobpazkaercsa Hmke B mose Uuadopmanus URCaps.
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UNIVERSAL ROBOTS 21.4 Cucrema

4. Ecu BbI XO0THTE TPOIOIKUTH yeTaHoBKY 3Toro URCap, Haxkmure [lepesamyck. 1o okorvanuu

sroro srana URCap ycTaHOBJIEH B TOTOB K HCIIOJIB30BAHUIO.

5. Yrobsr ynamuts ycranosienubiii URCap, Boibepure ero u3 cmucka AxtuBabie URCaps u

HaXKMUTE KHOIKY -, & 3areM Haxkmute Ilepe3amyck, 4To0bI m3MeHeHUsT BCTYIIUIIN B CHILY.

21.4.5 lmcTaHTMOHHOE yIIpaBJIeHUe

Po6or moxer 6birb B pexkume BkMecrhoe yupasienueB (¢ yupasienuem ¢ 1oJBecHOro 1yibra,

06yuenus) unu Bx/lucranuuonnoe ynpassienueBibs (C BHEIIHUM yIIDaBJIEHUEM ).

MecTHOE ympaBieHHE He

AAcTaHLKO..

JucTaHInOHHOe yIIpaBJIeHne He

J0LlyCKaer JOLlyCKaer

Bxkmouars w  ormyckars Topmo3 | [lepemernenme poboTa € BKJIAIKHU
pobora depe3 ceThb [TepemecTuTn

Honyanb u BbIIIOJIHATD Hagunarp C I1I01BE€CHOIrO IIyJibTa

nporpaMMbl pobOTa U IEPECHLIATH

obyJaeHns

Arropckoe npaso © 2009-2019 Universal Robots A/S. Bce npasa 3amuimeHsr.

YCTAaHOBKY pOOOTY IO CeTn

ABroMarmyeckn 3aITyCKaThb Sany)KaTb mporpaMMbl U YCTAHOBKU C

MpOrpaMMbl ~ TpPW  3arpy3ke € | MOABECHOTO IYJIbTa O0YJUEHUsT

yupasJjenueM ¢ mudpPOBbIX BBOJIOB

Apromarudecku oriyckarb Topmo3 | CBoOOHbBIH IpUBOL,
Opu  3arpy3kKe C yIpPaBJIeHUEM C

1uPOBBIX BBOIOB

3alycK IporpamMM C yIpaBJIeHUEM C

uPOBBIX BBOIOB

Yupagssieaue poboToM yepes cerb uin udPOBOil BBO/ 110 yMOI9aHuio orpannydeno. [Ipu akruBuzanun
U BBIOOPE (DYHKIUU IUCTAHIIMOHHOTO YIIPABJICHUS JAHHOE OTPAHUYEHHE YCTPaHsIeTcsl. AKTUBU3UPYHTE
JIMCTAHIIMOHHOE yIpaBJjenue mocpeactsoM npoduns BxMecruoe ynpasnenueBm (yupasienue
PolyScope) po6ora, 4robbl ynpasjieHne BCeMu TEKyIIMMU IIPOrPAMMAMU U BBITIOJHIAEMbIMU CKPUIITAME
MOIJIO OCYIECTBIATHCS JUCTAHITHOHHO.

[Ipumeuanue: Jdns qocTyna K AUCTAHITHOHHOMY U MECTHOMY PEKUMAaM B TpOdU/Ie aKTUBU3UPYHTE

dyuknuo Bx/Iucrannnonnoe ynpasienneBmn B HaCTpoOiKax.

Bkurouenne AUCTAHITUOHHOT'O YIIPpABJICHUA

1. B BepxHEM KOJIOHTUTYJIE HAXKMHUTE HA 3HAUOK MEHIO u BbiOepuTe HacTpoiiku.
2. B pazmene BkCucremaBm BoibepuTe JIncTaHIMOHHOE YIIPABJICHUE.

3. Haxkmure Bkarounts, 9To6b! (DyHKIUE JUCTAHIIMOHHOTO yIIPaBIeHus craau JocTymHbl. PolyScope
ocraercsa akTuBHbIM. [Ipumeuanne: Ilpu BKIIOUEHNN IUCTAHITMOHHOTO yIIpaBjeHs (hOyHKIHs
HE BCTYIIAeT B CUJLy HeMeJieHHO. Takum 00pa3oM, MOXKHO BBIIOJIHSATH IIEPEKIIOUCHUE

mexkay pexxumamu BkMectaoe ynpasmenneBm 1 Bk /Iucranmuonmnoe ynpasmenneBmb.

4. B mento mpodunsa Boioepure JucTaHnOHHOE yIIPpABI€HHE, ITOOBI MIEPEKIIOYNTH HACTPOUKH
PolyScope. Tlpumedanwe: Bbl moxkere BepHyThCs B pexkum BrkMecrhoe ynpasnenneBmb
MyTeM BO3BpATa B MPOMUIHHOE MEHIO UJIU BBIOOPA MPOMUIS OMEePATOPa WM MPOrPAMMHUCTA,

€CJIN 3aJaH MMapOJIb.
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[NPUMEYAHUE:

e Hecmorps ®a TO, d9TO [OWCTAHIMOHHOE YIIPABJIECHUE

orpaHuWYuBaeT geiicTBus omeparopa Ha PolyScope, BbI

BCE €eIle MOXKeTe CJIeJUTH 3a COCTOAHUEM po60Ta.

e Ecau pobor ObLT BBIKIIOUEH B pexnme Br/lucranimonnoe

yupasierneBib, TO OH B TOM Ke pexkuMe OyIeT 3allyIieH.

21.5 DBwikiaouenne pobora,

Kunonka 3asepirienre pabOThI MO3BOJISIET BBIKIIOYATH POOOTA UJIN BBIMOJHUTE €0 MEePE3AINyCK.

Brikmouenne pobora

1. B Bepxuem kosiorTuTyse HakMuTe Menio [amGyprep u Bbibepure 3aBepiieHue paboThl.

2. B mmasoroBom okue Bx3asepienune paborbiBm Haxkmure OTKIIOYATH TUTAHUE.
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